@y | T e

QAIARSHI TANDOy,

P .
€2 o UP.Govt &y
QQ}Q ced vide VL Act g 10 04//

vianagerial Economics

RPN o= s w2 = = ! o et By 1 7 i Sbretr e R e e v

MBA=3:t+ 99 |

FIRST BLOCK

Concepts and Techniques ,

®

fira Gandhi National Open University . UP Rajarshi Tandon Open University ,




UTTAR PRADESH
7 RAJARSHI TANDON OPEN UNNVERSITY

Block”

1

CONCEPTS AND TECHNIQUES

MBA-2.2

Managerial

Economics

UNIT 1

Introduction to Managerial Economics

UNIT 2

Fundamental Concepts

13

T3

Basic Technigues

29




BLOCK 1 CONCEPTS AND TECHNIQUES

This block, consisting of three units, intreduces you to the subject of Managerial
Economics. ’

The first unit concentrates on the scope and methodology of the subject.

In the second unit, the concepts of scarcity, marginalism, opportunily costs, time
perspective, discounting, risk and uncertainty ete. are briefly explained.

The third unit introduces you ta the basic technique of measurement and optimisation,
both constrained and unconstrained, using caleulus.

Taken as a whole, the Block 1 outlines the conceptual framework and points towards
the technical nature of the subject.

LT I | PR AR B e

ThorE AT TINTAT 400t -

ETRET TS




i
iemo amn g gl aaamboie ap L

T N FEFOTTT TV R S Y P PR




UNIT 1 INTRODUCTION TO MANAGERIAL
ECONOMICS '

Structure

1.0 Introduction .

1.1 Objectives

1.2 .Economic Analysis

1.3 Business Decisions

1.4 Managerial Economics
L5 Related Disciplines

1.6 Economic Rationality
1.7 Methodology of Managerial Economics
1.8 Summary and Conclusion
1.9  Additional Readings
1.1 Self-assessment Test

1.0 INTRODUCTION

In M3-3, you have been exposed to the socio-economic environment. Given the
environment, the management thinks and 1akes or makes decision. Almost all such
decisions, in one way or the other, relate 10 economic variables like demand, price,
supply, stock, input, output, finance, profit and the like. In the name of Manaperial
Econemics, we will now concentrate on these economic decision variables and the
economic decision process. Traditionally, the problem of optimal decision by firms and
individuals has been studied in microeconomic theory. Managerial Economics, as a
scparate discipline owes its origin to the growing disenchantment with economic theory
in providing solutions to the problems faced by business. This does not mean that
Managerial Economics provides ready-made solutions to business problems. What it
provides is a tool-box of analysis and a technique of thinking which can be helpful in
conceptualising the problems faced by management of a business firm. Thus,
Managerial Economics is supposed to enrich the conceplual and technical skill of a
manager, facing business decision problems.

1.1 OBJECTIVES

Managerial Economics is the application of ecoromic analysis to evaluate business
decisions. In view of this, in this introductory unit, our objective is to: . _

* " explain the'nature-and form-of economic analysis - - S

@ identify the business decision areas where cconomic analysis can be applied

¢ spell out the relationship between Managerial Economics and other disciplines
® outline the methodology of managerial economics.

1.2 ECONOMIC ANALYSIS

The concern of Economics is with the economic problem and its identification,
description, explanationand solulion, if possible. An economic problemis a problem of
choice and valuation. The problem of choice arises because limited means (resources)
with alternative uses are to be utilised to satisfy ends (wants) which are unlimited and
of varying degree of importance. Had resources lika men , materials, machines, money,
fime, energy elc. not been scarce, there would have been no problem of cheice; scarcity
is at the root of all economic problems of choice. We have 1o choose between ends,
between means, between use of means and satisfaction of ends. Because of scarcily of
resources, we have to constantly match ends to means; this is called *economic activity’.
The optimal economic activity is to maximisc the altainment of ends, given the means
and their scarcities or to minimise the use of resources, given the ends and their
priorities.
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. Concepts and Techniques

Decision-making by management is truly economic in nature because it involves choice
from among a set of alternatives — alternative courses of action. A manager, in any
function at any level in any organisation, always cxercises choice in the name ol
decision-making. A finance manager chooses the sources and uses of funds. A
production manager chooses the product-mix. A personnel manager chooses the staffing
pattern. A sales manager chooses the marker segments. A purchase manager chooses
the quality of materials. Such examples can be multiplicd Lo suggest that cach and every

" manager chooses one thing or the other from among a set of alicrnatives. A manager's
choice is dictated by his objectives and constraints. The optimal decision-making is an

act of optimal economic choice, considcring objectives and constraints. Thisjustifiesan
evaluation of managerial decisions through concepts, precepts, tools and (echniques of
cconomic analysis. '

Economic analysis may be of various types and [orms:

i) Micro vs. Macro Analysis: In micro economic analysis the problem of choice is
analysed focusing on single individual entities like a consumer, a producer, aseller, an
investor, a conimodity, a facter, amarket and the like. Inmacro economic analysis, the
problem is approached from the angle of totality or aggregutes like national income,
national consumption, national investment, general price level etc.

if) Partial vs. General Equilibrium Analysis: The optimal economic choice defines the
state of equilibrium. To attain the stale of stable equilibrium, the cconomic problem
may be analysed part by part — one at a tlime — assuming “other things remaining the
same”. This is partial equilibrium analysis. For example, given the price, the cost '
budget, the technology and the input requirement, the purchase manager has Lo decide
on the quantity and quality of the materials he purchases. By contrast, this assumption.
of “givens” or “other things remaining equal” may be relaxed and interdependence or
interactions among variables may be allowed. This is general equilibrium analysis.

ifi} Stalic, Comparalive Static vs. Dynamic Analysis: This has reference to the time
dimension of the analysis of the problem. A problem may be analysed:

e at a point of time, allowing no change (Static)

e at a point of time, allowing once-for-all change (Comparative Sratic)

& over a period of time, allowing successive changes (Dynamic) .

iv) Positive vs. Normalive Analysis: In positive economic analysis, the problem is
analysed in objective terms based on principles and theories. In normative economic
analysis, the problem is analysed based on value judgement (norms} and, thercfore, the
policy prescriplions are explicitly stated. ;

You may note that the distinctions stated above are not waterlight. There may be
considerable movement from the ane to the other, and some overlapping. By and large,
Managerial Economics is primarily micro, partial equilibrium type, comparat iveslatic,
and positivist in approach, though occasionally we may make reference 1o elements of
macro economics, general equilibrium, dynamic and normative policy issues. In fact, a
manager has to keep his economic perspective wide open, but for analysis of his decision
problem, he must approach his decision environment with a defined set of assumptions
and methodologies. The manager himselfisa microeconomic entity and the firm where
he functions is a microeconomic unit; and, therefore, microecconomics is relatively
more relevant for hls tool kit.

© Activity 1

a) ln what way. is 2 manager’s jub an cconomic onc ?
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b)

c)

List a few cconomic problems:

Aicro Macer..

Suric Dvnamic

Against cich statement listed below, name the type ‘of economic analysis which will

be relevant:

1) The procurc:'ncm price for foodgrains fixed by the Goverpment is designed to
pratect the farmers. o

ti) Thereisa bearish trend inthe stock market. ... .,

iit) The explosive population growth in India is quite alarming. ...

iv) The ONGC is planning an eXpansion PrOBramIME. ... o eeiiieeiien,

v} The NTC is making loss. ’

vi} The textile industry is facing recession. ...

Would you accept the view thal the same economic problem can be explained
through different analyses?

1.3 BUSINESS DECISIONS

A dccision is not a solution by itself; it is only an attemplt towards a solution. A deeision
may solve an existing problem but it may also create a new problem,

Business decisions are often classified into catepories depending upon the managerial
function to which they relate it. From this standpoint, we may talk about:

D

il)

§iv)

iv)

v)

Finnnclal Decisions: Such decisions may relate 1o costing, budgeting, accounting,
auditing, tax-planning, portfolio compasition, capital structure, dividend
distribution and the like.

Production Decisions: Such decisions may relate to guantity and quali-ly of product,
choice of technology, product-mix, plant location and lay out, production
scheduling, maintenance, pollution control etc.

Personnel Decisions: Such decisions may relate to recruitment, selection, induction,
training, placement, promotion, transfer, retirement or retrenchment of staff.

Marketing Decisiens: Such decisions may relate to sales voluime, sales force, sales
promotion, market research, custamer service, packaging, advertiscment, new
product positioning etc. -

Miscellancous Declsions: ‘This category may relate to all residuary items like
purchasing, inventory control, information system, dala processing, public
relations etc,

o . .
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Cuncepls and Techniyues

A

In the realm of each decision area, one can further distinguish between
a) Scientific and intuitive decisions
b) Strategic and tactical decisions
c} Certain and uncertain decisions
d) Major and minof decisions
e) Hard and sofl decisions, and so on,

The point to nole is that whatever may be the functional nature or type, all managerial .

decisions involve some degree of choice and they are, therefore, essentially cconomic in
nature. Manaperial Economics is, therefore, offered as one of the foundation courses
for graduating in any functional area of management. !

1.4 MANAGERIAL ECONOMICS

You should now be in a position to form some idea about the intent and content of
managerial economics as a disciplinc. Managerial Economics concentrates on the

_ decision process, decision model znd decision variables at the firm level. The firm is

viewed as a microeconomic unit located within an industry which exists in the context
of a given socio-economic environment of business. The executives and the functional
managers are siationed within the firm; these managers, either individually or jointly
think, make and execute decisions, Their aperation reflects the behaviour and culture
of the Girm.

Managerial Economics is concerncd with the economic behaviour of the firm. To start
with, it assumes that the firm maximises profit. Profit is defined as the dilference
beiween revenue and costs. The flow of revenue is determined by the demand
conditions in the market, whereas the costs are influenced by the supply condition.
Demand and supply interact with each other to determine prices-commodity prices in
the product market and input prices in the factor market. Much would, of course,
depend on the nature of the market struciure — perfect or imperfect, free or regulated,
buyers' or sellers’ etc. The firm or the managers on behalf of the firm placed in the
context of a market environment, decide its cconomic strategy (in view of its objeclives
and constraints) and tactics. The tactical decisions are reflected in the course of
operational decision variables like price, output, input etc. Such operation through
economic decision variables affects the firm’s level of profit. The firm can then evaluate
its performance in terms of the rate of return on investment —intended and achieved.
The firm will thus be in a position 1o estimate the element of risk and uncertainty it is
subject to. In its decision-making process, the firm's strategy is to minimise such risks
and uncertaintics through forecasting and forward plaoning,.

The subject matler of Managerial Economics can now be lined up as follows:

Frameworkof . : . Topicsof

Concepts and Techniques Managerial Econontics

e Demand Analysis ’ ) & Demand Decisions

& Production and costs analysis o Input-output Decisions -

@ Markel structure analysis & Price output Decisions

® Firm's behaviour analysis o Profit maximisation and alternative
. hypotheses

® Project Appraisal & Tnvestment Decisions

@ Risk and uncertainty analysis Economic farecasting and planning

You may appreciate that analytical rigour is very importantin our subject of Managerial
Economics. At each stage of analysis of any economic decision variable, you should,
therefore, be careful about the assumptions, concepls, techniques, Jogic of reasoning.
conclusions and their applicability in the real world business situatioa.

Aclivily 2

Run down the fist ol lopics noted above:

Think about the organic relations that exist among them. Can you Wi k oul an
integrated structure of Manayerial Economics? {Kindly note that vou do nat hive
wrile out an answer. This is just a mental eXerdise for vou),
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1.5 RELATED DISCIPLINES

By its nature, Managerial Economics draws heavily on other disciplines like

Economics, Accountancy, Mathematics, Statistics, O perations Research, Psychology -

and Organisational Behaviour. Let us state briefly the contributions made by each of
these disciplines to Managerial Economics. '

1) Economics and Econometrics: We have already stated that economic theory
contribules concepts, precepts, tools and techniques of analysis to Managerial
Economics. In the preceding section on Economic Analysis you have been told about
the form of analysis which we would like to borrow from economic theory. The
additional point which you may note now is that Economics also tells us the art of
constructing “Models™ — a system or relation among variables. In Managerial
"Economics, we use various 1ypes of models: scheratic models (diagrams), analog
models (flow charts) and mathematical models like Econometric models and stochastic
models. Most of these models arc rooted in economic logic..Econometrics in particular
is a combination of ecoriomic logic and statistical techniques. In our.course, the
emﬁirically estimated functions that we will be using are basically econometric
estimates. '

ii) Mathematits and Slnl.islits_': Most of the decision models that we have mentioned
above are formulated in terms of mathematical symbols and relations. Mathematics
gives up precision which isimportantin decisions, Decisions have to be precise. Tothe
extent that the economic decisions are meaurable and quantifiable, the use of
mathematics is welcome. However, as managers, you must remember that symbols and
numbers alone do not suffice; what you need additionaliy is the logic of reasoning
behind those numbers and symbols, Scientific decisions arrived through the use of
mathematical tools and statistical techniques should have an intuitive appcal and
logical support, otherwise the manager will be in trouble. Regression, for example,
may help the manager to forecast his sales based on pastrecord, bul the manager must
make sure that the user of his product has not undergone any change in his tastes and
preferences. That way, an econometric model may prove a better aid than pure
mathematics and statistics.

iif) Operations Research (OR): OR was developed during the inter-war peried and it is
inter-disciplinary in character - a combined effort of scientists, econamists, .
mathematicians, statisticians in formulating models (o solve specific problems of
allocation, transportation, inventory building ctc. There are linear Programming as-
well as goal programming medels which are very useful for managerial decisions.
Managerial Economics, therefore, uses some of these maodels. However, in ourcourse
material here, we will make only passing refercnce to linear programming techniques
because elsewhere you will have a dctailed exposure to those pregramming techniques.
In this course, we will confine ourselves mostly to the calculus (Lagrange Multiplier)
techniques of optimisation in specific situations. This is an alternative to lincar
programming methods of optimisatian.

lv) Accountancy: Decision-making requires data and a goad deal of it is provided by
the accounting system. The information on costs, inventories, recejvables, revenue and
profits is provided by the accountant. Of course, the economist may modify these data
to arrive at optimal economic decisions. There are 2 number of concepis and techniques
which are common to the accountant and the cconomist. In managerial cconomics, we
make use of both, keeping the distinction between accounilancy and economics in the
forefront. For example, we will be referring to the *accounting profit” and *cconomic
profit” or ‘break-even output” of the accountant and the ‘shut-down output” of 1the
cconomist. Accountancy does provide the data support, but in the tradition of
€Cconomics, managerial economics stresses the logic of reasoning behind those data and
uses the data under a set of assumptions.

v) Psychology and Organisation Behaviour (OB): Managcrial cconomics analyses the
individual behaviour of microeconomic units like a buyer, seller, an investor, a worker
atd an cmployer. Psychology makes a direct contribution towatds understanding the
behavioural aspects like attitude and motivation of any individual decision-making
unit. In fact, there is a new branch of discipline catled Psycholagical Economics which
analyscs subjects like buyers' behaviour directly relevant for marketing management.
Lately, the economists have developed the behavioural models offirm, drawing heavily
from the organisational behaviour area. Organisation psychology and Micro
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Concrpts and Technlaues
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Economics together provide the basis of such behaviour models to explain the economic

‘behaviour of a firm. These behaviour models attemnpt an integration of manager’s

behaviour with the-owner's behaviour, individual behaviour with organisational
bebaviour and thereby furnish better analysis of economicrationality on the part of the
firm. : S . .

Activity 3

Write a few sentences on' the followir:g statement;
Managerial Economics tak@s an interd isciplinary approach.

Aclivily 4

a) There are disciplines like Business Economics, Applied Economics, Industrial
Economics and Labour Economics. Try to gather what the subject matter of each
one of these disciplines is. Next, examine how could each one of them be relaled to
Managerial Economics?

1) If you have some time (a searce resource!) and a nearby library (another scarce
resource!}, then pay i visit 1o the library. Pickup at random a few baoks on
Munugerial Economics {(and this too may be scarce!) or any book on Economics,
und please run down the index of each book. This is just to get a feel about
Economics 44 a subject. ]

Suppose. for one reason or the other, vou are unable to undertake this activity,
Think abour the “constraints™ you had us an explanation of your awn “econontic
ritionality™.
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1.6 ECONOMIC RATIONALITY

Youmayoften hearthatasa decision-maker, you are asked to act rationally. Economics
itseif assumes rational behaviour on the partof its subjects like consumer, producer and
seller. To act rationally is to act objectively, keeping in view the ends and the means,
the objectives and censtraints, In the decision-making context, a rational behavipur
implies the following: v -

First, all possible courses of action are known to you. Secondly, you are able to separate
all such courses of action into two categories — feasible and jnfeasible. Thirdly, based
on available information, you are in a position to assess the consequences of following
from the choice of a particular feasible course of action outof a given set of alternatives.
Fourthly, you can rank the alternatives in terms of priorities. Lastly, you choose that
alternative (course of action) which occupies the highest position in the order of
priority. '
Thus economic rationality is a precondition for altaining optimality in a given decision
envirorment. We may take a couple of examples to illustrate it. For example, ]
rationality on the part of a selling firm is to maximise profit or sales revenue. The
rationality on the part of an investor is to maximise return. The rationality on the part
of a manufacturing unit is to maximise production or to reduce costs. The rationality on
the part of an investor is to maximise return. The rationality on the part of a consumer
is to maximise satisfaction. You may be tempted 1o think that rationality thus implies
only statement of objectives in clear terms. Thatisnotright. By way of rationality, you
have to'take care of constraints as well. In fact, your judgement about feasibility of a
particular course of action is based on your evaluation of objectives and constraints
together. To be exact, feasibility, consistency and optimality of a decision — all must
be considered to define the dimension of economic rationality.

K_cl_ ivity §

I Under what specific conditions (i.e. objectives and constrainis) would you consider
the following as a Piece of rational economic behavigur?

a} Afirmis buifding up its inventory

d) The DTC {Delhi Transport Corporation) workers union f0¢s on indefinite
strike: ’

11
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1.7 METHODOLOGY OF MANAGERIAL ECONOMICS

Managerial Economics is supposed to help up in analysing the rational economic
behaviour of the decision-making unit. Economic analysis has its own methods. An
cconomist often slarts with a sct of assumplions. Assumptions are hypothesised
premises, some of those assumptions may be too ideal to be real. However, the ideal
sct of asumptions helps logical construction of analysis. Aunalysis is folowed by
deduction of inferences. Such inference, positive or normative, may hold good in
reality, provided they have been bascd on realistic assumptions. Otherwise, the initial
assumplions are to be relaxed and in that light inferences have 10 be re-worked.

The methodology of economic analysis can be cxampled. We may proceed to analyse -
the purchase behaviour of a household unit, assuming that the household's [amily size;
income level and its tastes and prefercnces are held constant; and we observe that the
household purchases less of vegetables and fruits as and when the price of these items
rises. This inference needs 10 be changed if we relax some of initial assumptions of
“other things remaining equal”. For ¢xample, supposc the houschold has a new source
of income such thatits purchasing capacity goes up. Now, this honsehold may continue
to buy the same basket of vegetables and fruits even if their prices have gone up.

It is through the relaxation of unrcalistic assumptions that a realistic analysis has to be
builtup. In fact, the criterion of a sound economic analysis isoften stated on: Fewer the
assumptions, better it is. The argument is most assumptions aie theoretical
constructions, having very negligible empirical relevance.

The statement of asumptions and the constiuction of a theorelical framework thereby
is termed as model building. Economic analysis runs in terms of these medels. A model]
can be viewed as an approximation of reality. Sometimes a situation already
expericnced or what we call case studies may be used to highlight decision-making
context and concepts — complexity of contexts and varicty of concepts. Such “case
studies” may be regarded as some form of “models” in economic sensc; because cvery
casc may be unique by itself; it is historic individual; something which has been
experienced in the past may not getrepeated in exact formin the present or the future;
yel the past experience is a valuable reference; it offers lessons or guidelines for the
decision naker. In.Managerial Economics, we may usc both theoretical models and
cmpirical case studics; both may develop the analytical lent of mind of our dccision

‘maker. In a subsequent unit, we will have something more to add on these models or

cases — their uses and abuses as techniques of analysis.

1.8 SUMMARY AND CONCLUSION

In this unit, we have introduced you to the scope and methodology of Managerial
Economics. Managerial Economics is the application of economic analysis is evaluate
business decisions. Economic analysis and related disciplines provide-concepls,
precepts, tools and techniques 10 examine the, economic decision variables like demand,
supply, price, costs and profits. There are various types of cconomic 2nalysis {(theory)
and various types of business decisions (practice). In managerial economics, we atiempt
an integration between economic theory and business practice. This is because,
business decision-making itself is an economic problem involving an act of choice.

1.9 ADDITIONAL READINGS,

Brigham, E.F. & Pappas, J.L., (2nd edilion, 1976}, Managerial Econorics,
The Dryden Press: Ilinois. USA. Ch. L.

Adhikary, M.. (3rd edition. 1987) Managerial Economics, Khosla Educational”
Publishers: Delhi. Ch, 1, : :

110 SELF-ASSESSMENT TEST

What does cconomic theory contribute to Managerial Economics?
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UNIT 2 FUNDAMENTAL CONCEPTS

Structure

2.0 Introduction

2.1 Objectives

2.2 Scarcity

2,3 Marginalism

2.4 Equi-marginalism
2.5 Opportunity Costs
2.6 Time Perspective

2.7 Discounting

2.8 Risk and Uncertainty
2.9 Profits

2.10 Summary and Conclusion
2.11 Additional Readings
2.12 Seclf-assessment Test

2.0 INTRODUCTION

Managerial Economics, as we have emphasised in the preceding unit, is concept based
and technique-oriented, We make use of concepts and techniques basically from
Economics and related disciplines. The use of concepts and techniques helps usin
developing the analytical rigour of the subject. They aid logical reasoning and precise
thinking, typical of a professional manager. In todays business world of complexity,
scientific management begin with conceptualisation of the decision preblem. Thisis
followed up derivation of decision rules, principles and results through the use of
sophisticated tools and techniques. By way of introduction to the subject of managerial
economics, we would, therefore, like you to take stock of some of the fundamental
concepts (in this unit) and basic techniques (in the next unit).

Inwhat follows, we have selected at random a few concepts, which are fundamental to
any economic analysis, including the analysis of business problems. Though selected at
random, these concepls have been ordered in a sequence such that together they may
project the conceptual basis and framework of our discipline.

2.1 OBJECTIVES

The purpose of this unit is to :

@ define a few concepts, basic to cconomic analysis

¢ exemplify-those concepts with the help of table and diagrams
® comment on their applicability in real world business situation
® point out the decision principles underlying those concepts.

F}

2.2 SCARCITY

This is one of the fundamental concepts of Economics relevant for Management. The
essence of any economic problem, micro or macro, is the scarcity of resources. The
managers who decide on behalf of the corporate unit or the national economy always
face the economic problem of scarcity of one kind or the other, Youmaytakea couple
of examples to illustrate this. As a preduction manager, you may be facing scarcity of
good quality materials or skilled technicians. As a marketing manager, you may be
encountering scarcity of sales force at your command. As a finance manager, you may
be facing scarcity of funds necessary for expansion or renovation programme. As the
finance manager of the country, designated as an important official in the Ministry,
your basic probiem when you prepare the budget every year, is to find enough revenue
resources 1o finance the necessary expenditure on plans and programmes. Thus,
scarcity is a universal phenomenon. -

13
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Coocepts wod Trchnlques _ Letus, therefore, attempt a technical definition of the term “scarcity”. In £conomic

’ terms, scarcity may be defined as “excess demand™. Any time, for any thing, demand
(requirement) exceeds supply (availability), that thing is said to be scarce. You may
note that scarcity is a relative concept — degpand in relation to supply determines the
element of scarcity. Itis this scarcity which lies at the root of any problem which requ ires-
managerial attention. For example unemployment is essentially the'scarcity of jobs.
Inflation is essentially the scarcity of goods. Unsold stock of inventory is essentially the
scarcity of consumers. Underutilised capacity at the plant level may be primarily due to

- scarcity of power or other support facilities. Had these scarcities not been there, there
would have been no managerial economic problem. It is because of this scarcity that a
manager has to decide on optimum allocation of scarce resources of men, materials,

. machines, money, time, energy and what have you.

Activity 1

a) YOu must have noted that “excess demand” means that demand exceeds supply.
Simitarly, "cxcess supply’ should mican that supply exceeds demand. [t follows that
‘positive excess demand” means ‘negative excess supply’. Could you now redefine
your concept of “scarcity™?

b) You must have also observed that cxcess demand (for labour) pushes the pricc
(wage rate) up. Would you, therefore, argue that “scarcity™ is reflected in terms of
price escalation? Give some examples.

¢) Of the three items X, Y and Z, which one is relatively more scarce than the other
wwo? Why?

41
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d) Zero excess demand means zero excess .-.'|.1pply'.j Truc or Falsc?

If resources at your disposal are searce, then as managers, you have to be careful about
the utilisation of each and every additional unit of resources (inputs). In order to decide
whether to use an additional man hour or machine hour ornot, you need to know what
is the additional output expected therefrom. Similarly, a decision about additional
investment has to be taken in view of the additional return from that investment.
Economists use the term “marginal” for all such additional magnitudes of output or
return. For example, they often use terms like marginal output of labour, marginal
‘output of machine, marginal return on investment, marginal revenue of output sold,
marginal costs of production, marginal utility of consumption and so on. Before you
attempt to use such concepts of marginalism, be clear about the following points:

8) The nature of relationship between the variables is tobeclearly stated. Ifsales depend
on advertisement, then you can talk of ‘marginal sales of advertisement’; but if
advertisement budget depends on the flow of sales revenue, then you should talk of
‘marginal advertiscment of sales’. In other words, the dependent variable must be
clearly distinguished from the independent one.

" b) The independent variable is to be changed by just one unit at a time to work ont the
impact onthe dependent variable. The impact of an additional hour of iabour is figured
out in terms of ‘marginal output of labour’, just as the return from an additional one
crore of investment is stated in terms of ‘mérginal return on investment’.

¢} The marginalism is not be confused with the concept of average. The averapge product
‘of labour, for example, is the ratio of total product to total labour, whereas the
‘marginal product of labour’ is the ratio of change in product to one-unit change in
labour. The following table may illustrate the relationship between average and
marginal concepts, .

No. of labourers Total Averape Marginal
output output output
@L) Q (Q/1) (AQ/AL)
1 10 10 —
2 18 9 8
3 24 8 6
4 32 8 3
] 45 9 13
6 60 ) 10 15

4 i3 a symbol which denotes change.

You may observe that as the average output falls, the marginal output falls faster than
the average output such that the marginal is lower than the average. When the average
‘output remains the same, the marginal equals the average. When the average output
increases, the marginal output increases faster than the average output such that the
marginal exceeds the average,

Al this stage, we may state the marginal principles of the economists:

* Each factor labour may be paid wages according to its marginal product
= W=MP,

¢ Each commodity (x) may be priced according to its marginal utility 2= P =MU,

The basic idea is that satisfaction must balance sacrifice.
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In case, these principles arc not followed, the equilibrium position would be disturbed
In subsequent units, we will examine such propositions.

The marginal concept which measures the rate of change in the dependent variableisa
very useful concept in Economics. However, in the real world business situation, it is
difficult to apply the concept of marginalism. The probler is that the independent
varigble may be subject to “chunk changes” rather than “unit change". The labourer
that the contractor uses on a turnkey project may be changed not by one, but by tens
and hundreds. Similarly, the cutput may change because of a change in process, pattern
or a combination of factors which may not always be measured in unit terms. In such
cases, the concept of ‘marginalism’ may be replaced by that of ‘incrementalism’. The
additional revenue which the firm eams because of say, computerisation of market
information, may be termed as “incremental revenue”. Similarly the additional cost of
installing computer facilities may be termed as “ircremental cosl.s" In fact,
Incrementslism is more general whercas marginalism is more specific. All marginal
concepts are incremental concepts; but all incremental concepts necd not be confined

to marginal concepts alone.

Activity 2

#) Take a graph paper. Plot the table #nd get the average and marpinal oulput of
labour curves. Extend the table with imaginary data and show that lhe following

statements hold true:

i}

i)

iii)

Total output is maximum, when the marginal oulput is zero.

Toral output falls, when the marginal output is.m.ga;ivé You may note that

when labour has zero or negative marginal product. it is said to be dlsguuscdly
unemployed”.

Marginal uulput may be fulling when the averape output is rising.

b} Review your understanding of :

i) Marginal utility of money spent

c)

i) Distinguish between ‘marginaiism’ 2nd ‘incrementalism’ with the help of a
diagram.

—

To apply marginalism. we
need a
function; but il we have

gol
daly, we must use incremental

concepts,

Choose Lthe appropriale words
trom Lhe list below:

conlinuous
discontinuous
discrete
concre

Revenue

4N

N

Ouiput
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d) 1) ForshgLlesel of vuipat. the . T T T T T e .I
average'edSr= the marginal : “~ !
cost of production? Pz &

Z, S

S

i) Forwhat lcvel of ouput the
marginal costs are zero? '

iii) Can incremental costs be the
samc as marginal costs?

[

? 0 1 oooow a7
Ouipur

‘2.4 EQUI-MARGIN ALISM

_.Whil'e dcvéiopi ng the cohccpl of margl;nalism' » You must have noticed that we have
assumed a single variable function, such as )

‘® Revenue depends on output, .
® ‘Costs depend on output.
The implicit decision rule in such cases may be stated as :

¢ Ifyou want to maximise revenue, then do not sell output beyond the point where
marginal revenue is zeto. )

OR

¢ 1f you want to maximise the total produet, then do not employ a factor beyond the
point where its marginal product is zero.

OR

® If you want to minimise costs, then produce till your average costs equal marginal
costs, :

Such decision rules are termed as “Absolute Avtivity Level Principle” (Baumol). At a
time, an input has only one use of producing an output — or output has got only one
use — either generating revenue or involving costs, but not both. :

Now suppose, output has got both uses viz. it involves costs, at the same time, it is
capable of generating revenue. In this case, the manager’s decision about extra volume
or exira batch of production must be based on comparison of both marginal revenue
and marginal costs. If marginal revenues exceed marginal costs, additional production
should be encouraged. If marginal costs exceed marginal revenue, it is uneconomic to
£0 in for extra production. Thus the optimum level of output should be decided upon
the point where marginal revenues just cover the, marginal costs. This decision rule js
termed as “Relative Activity Level Principle”(Baumol), and this is what the economists
call “equi-marginalism™. In subsequent units, we will be deriving this principle or
concept more rigorously.  For the time being, for managerial use, you may find the
following as a handy reference: B

Naturcof the Unit - Equi-Margina] Principle

Multi-market seller MR, = MR, = MR, =...= MR_
Muiti-plant monopolist MC, = MC, = MC, = ... = MC,
MP, =MP, = MP, = .= MP
Mutti-product firm Mm =Mnm, = Mun, =..= Mn
Multi-commodilyconsumér 'Mﬁ, = MU, = MU, = ... = MU,

Multi-factor employer

I
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Cancepts and Techalques

.You may note that :

. MR; = Marginalrevenues ; i=1 ..... nmarkets
MC, = Marginalcosts ; i=1 ....nplants
MP; = Marginal products ; i=t .....nfactors
Mm, = Marginalproﬁls ; i=1 .....nproducts
MU, = Marginalutiliies ; i=1 .....ncomiodities

Just take one of these for intuitive explanation. Suppose your firm is a multi-market
seller like HMT which sells watches in both home market and foreign market. If
marginal revenue from a watch sold in home market exceeds the marginal revenue from
a watch sold in the foreign market, as a seller intending to maximise revenue, you are
likely to reduce your sale in forcign market in order (o push up sales in home market.
And this process will continue till the marginal revenues, from both markets are
cqualised. Of course, whether it always happens this way or not would depend very

much on the objectives and constraints of the firm; and economists olten state them by
way of assumptions. ' : .

Let us assume the case of a multi-commodity consumer who is purchasing successive-

units of X, Y and Z. Each unit costs the same and the consumer is determined to have a
combination including all three items. His budget constraint is such that he cannot buy
more than six units in all. Lastly, but not the least, he is subject to diminishing marginal
utility i.e. as he has more of an item, he wants to have less of it. The following table
illustrat=s his case:

Unils Marginal Utilitles*
ItemX ItemY ItemZ

Ist 10 9 3
2nd 9 8 7
3rd B 7 6
4th 7 6 5
5th 6 5 4
6th 5 4 3

" The basic assumption is Lhat marginal utilities are cardinally measurable, say in terms of Rs. and that
marginal urility is 8 manolonicafly decreasing function of consumption,

You may work out that our utility maximising consumer will end up with a purchase of
3X + 2Y + 1Z because that combination satisfies equi-marginalism:

MU, = MU, =MU, =38
No other combination would give him so much utilities as he gets now (52).

Finally, youmaynote thatinthe real world, it may not be always possible to have such

a neat simple problem. In particular, yon may not hdve data for each successive units;
in that case, you may have 10 replace “equi-marginalism” by the concept of
“gqui-incrementalism™. But your dicision rule or optimising principle will remain the
same. -

Activity 3 °

a) Name a couple of firms ta suggest real world examples of the following:

Nature of the unil " Real worldexamples

-

Mulli-marketseller

' Multe-plant monopolist

Multi-product firm

Multi-factor employer
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b1 Distinguish between Ahsoluge and Relative Activity 1 .evel Principles

¢} Supposcascller has iwo miarke(s 1o Market A Markel R K
serve. The demand schedules in them Price Qiy, Price Ory }I
drerepradoced in the Table. Suppuose ; Sn 401 0l ()HH__;!
that ke has G0 uniis 10 seli HON 40 ({].4] S} R l’
miximise profit therchy, What [tives an” v 40 It !
will he setinthe two markers? 20 11.014] 34 {1 f

Apply equi-incremientalism principle
CquE-nrin;dism®?
Hive: First get total reve

2.5 OPPORTUNITY COSTS

You have learnt the concept of marginal costs and incremental costs. Let us now get
another cost concept from Economics, viz, opportunity costs. Here is a very general
concept, at the same time auseful one, for decision purpose. The opportunity costs are
the “costs of sacrificed alternatives”, Whenever the manager takes or makes a decision,
he chooses one course of action, sacrificing the other alternative courses. We can,
therefore, evaluate the one which ischosen in terms of the other (next best) alternative

which is sacrificed. This is the method to compute the oppartunity costs of a decision., .

Let us take a couple of examples to illustrate:

i} You have gotan hour at your disposal which youcan devote eitherto reading study
material or to watching cricket match on the TV. The opportunity cost of watching
the cricket match is the study material which you could have read had you not

watched the match. In other words, the opportunity cost of leisure (fabour) is the
labour (leisure} that one sacrifices.

i} A machine can produce cither X or Y. The opportunity cost of producing a given-
quantity of X is, therefore, the quantity of Y which it would have produced. Il that

machine can produce 10 units of X or 20 unitsof Y, then the opportunity cost of 1X
is2Y.

tii) Suppose we have noinformation about quantities produced, but have information -
-about their prices. In this case, the opportunity costs can be compulted in terms of

. : P
the ratio of their respective prices, suy P—‘-

¥

iv) The opportunity cost of holding Rs. 1000 as cash in hand for one year s the 10%

rate of interest, which could have been earned, had it been kept in the form of fixed
deposits in the bank, ' '

You may think of many morc similar examples. However, you must note that :

¢ all decisions which involve choicé must involve opportunity co5ts caleulation,

® the oppartunily costs may be cither real or monetary, either implicit or explicit,
cither non-quantifiable or guantiliable.

1o gel yvour answer, Conld vou lave applie: .

Fondamenta) Cone
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* The economists use many different concepls of “trade-of{™ (such as Indifference curves,
Isoquants, Phillips curve etc.) which are all based on opportunity cost reasoning. [nthe
same way, the managers confront many differcnt decision areas where opportunity cost
concept is.directly applicable. Make or Buy decision, Breakdown or Preventive
Maintenance of machines, Replacement or New Investment decision, Direct
recruitment from outside or Departmental promotion from within to man a post and
the like. The accountant never considers the opportunity costs; he considers only the
explicit edsts. Thatis why the “accounting profit” issimply the revenue minus recorded
costs, but the “economic profit” is revenue minus explicit and implicit costs; i.e. the
“accounting profit” minus opportunity costs. ’

You may appreciate that for optimal allocation of scarce resources the manager should
consider the opportunity costs of using resources, human or non-human, in a given
activity; and his decision principle should be minimisation of opportunity costs, given
his abjectives and constraints.
Activity 4
a) Carf opporiunity costs of g given sum al money be ever zero?
b} I there is unuiilised plant capacity {orilthe workers o not have sufficient work to

« . engage them for requisite number of hours). the oppartunily costof unutilised plant

capacity (or worken) is zero, True of Filae? Why!

¢) Here isarisk-return trade of feurve,
.+ Uske the opportunity cust concept o

interprel the diagram, e =1(3)-

1
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€ 1
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d) Bricfly state the “sovial upportunity cosly” ul the following project/programme
undertaken by our Government. :

i) Rs. 2000 crore spent on drought relicf measares:
i) Muthura Refinery :

......... 4“...........................................................'..........................................
iiiy Clean Ganga Project:

vi Would vou agree with the statement that the oppuriunity costs for one is the
“opporiunity gain” for other? ' '
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Activity 5

When you go to vour office/fuctory next time., observe the wark/processipatierns
araduct. Cin vou find soine examples of “upportunity costs™? When you came back
nome. organise a discussion sesston with your Lmily members/fricnds on the subject:
Uses and Abuses of the concept of opportunity costs,

5.6 TIME PERSPECTIVE

Decision-making is the task of coordination along the time seale—past, present, and
future. Whenever a manager confronts a decision environment, ke must analyse his
oresent problem with reference to past data of facts, figures and observation in order
to arrive at a decision, contemplating clearly its future implications in terms of actions

and reactions likely thereupon. Thus the time dimensions of a managerial decision is
very important. :

The cconomists often consider the time clement in terms of concepts like
‘emporary-run, short-run and long-run. The economists state that in the temporary-run
the supply of outpul is totally fixed. By contrast, in the short-run, the supply can be -
*hanged slightly by altering the factor proportion; a fixed factor like plant and
machinery can be used more intensively. In the long-run, all factors are variable and
therefore, the output level can be adjusted freely,

The manager can interpret these cconomic conceptsin a different way. Forte mporary-
un, orshort-run, the manager faces a lot of constraints, but for the long-run, there are
10 constraints; of course, such 2 long-run is toe ideal to be real; in that long-run, “we -
ire all dead™ (Keynes). Fora practising manager, the short-run is the present
(mmediate) period, whereas the long-run is the distant future (remote) period. The
nanager must calculate the oppos tunity cost of his decision »ifhe hasto choosc between
he present and the future. His decision principleis that he must take care of both time
seriods. A manager cannot afford to have time perspective that is too short. For
*xample, he may set a high price for his product today, but then he should be prepared
oface declining sales. Today the advertisement expenditurc may inflate the costs, but
omorrow it may increase the revenue flow. Similarly, at present, the managcment may
gnore labour welfare to reduce costs, but in future this may deteriorate industrial
elation climate with adverse effcet on productivity and profitability. Thus it is
mportant for the manager to take a short and a long view of his decisions.

1.7 DISCOUNTING

“his brings us to a very important concept of Managerial Economics. Discounting is
roth a coneept and a technique, which is borrowed from Accountancy. For its

xplanation, let us readopt the preceding two concepts together -— opportunity costs
nd time perspective.

~
“onsider the case of a seller. He has to decide between the immediate cash payment of
2s. 1000 by his customer or the future payment of say Rs. 1100 at the end of one year
rom now. Human nature is such that there js alwaysatime preference in favourof the
resent. For the seller, it is better to get Rs. 1000 now and put the same in the bank at
he 10% rate of interesy, per annum and then realise Rs. 1100 thereby. Should we say

hat the present value of the future sum of Rs. 1100 is just Rs. 1000? The question is :
«ow have we arrived at this? I js simple. ’
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" Aninvestment of Rs. 1000 (say P, for Principal) yields Rs. 1100 (say A, the amount’

at the end of the first year)when the prevailing rate of interest (r) is, say, 10%

. A=PHP=P(l+1)

) Ay Rs. 1109
or pP=——m—m=—> —_
T A A (E S T3
In the same way, you may work out théu at the end of the —
second year, . p= ﬁ— ‘
{1+1)?
third year, P= Ay
{(1+1)}
nthyear, P= Ao
{1+

Thusif an investment of a sum yields a series of return'A, throughi period;i=1_..n,

- L) - n )
then in order to calculate its present value, we need to discount 3 LA, with the help

P

of (1+r), i=1 -
= ‘-%“1 A/(1+r)

1= '

Ay Ay A, A

= o —n_
(1+1) (141 * (1+1) Foe T (1+1)" excess

You may noie that longer the period, larger is the discount factor, {1+r1)" exceeds.

'(1+r}“", because mth period is mere distant than the (n-1)th period. Heavier

discounting for the distant period makes scnse because future is uncertain; the distant . s
future involves incalculable risk. Discounting enables risk-hedging, particularly in the -
context of investment decisions where the return on investment isspread over anumber
of years in future. Thus the present value of future return can be estimated by
discounting it with the opportunity costs of the safe rate of interest as’in our example.

Discounting principle has application in areas other than investment decisions. For
example, some economists restate their marginal principle of wage determination in
the labour market as [ollows:

«Wapes are equal to (he discounted value of marginal préduct of labour™. Thisis because

the wage ratc as a con{ractual payment is fixed at the beginning of the period, but the

actual productivity of the labour who has been employed on that wage rate is known '
-only at the end of the period. The employer, therefore, must be dicounting the future

marginal productivity of his worker 10 settle his present wage rate.
Activity 6 : '

<) Discuunting is a technique of computing the opportunity costs of time preference.

Txplaine: -
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¢) Suppose. a firmis going to receive Rs. 10,000 per annum for the coming five years.
The firm can earn a safe rate of interest of 10% per annum if it had all the moncy
today. Svmebody has caleulated that thi: present value of Rs.50 000 which the firm
isto receive in course of five yearsis just Rs. 37.907.80. Make your own calculation
and show that this estimate is correct. (You may use the PV table if you like: you
may certainly use a calculator. if you have one.) -

2.8 RISK AND UNCERTAINTY

Maost of the business decisions involve future revenues and costs, and it is seldom
possible to predict future with complete accuracy. Future involves changes; thereis no
guarantee that the present will be repeated in future. The environment changes in
course of time.

Changes are not homogeneous. The changes may be known or unknown. The outcome
of known changes may be either definite or indefinite. The definite outcome associated
with known changes define the decision environment of “certainty”. The indefinite
nature of outcome associated with known changes involves “risk”. Such risks can be
estimated in terms of acturial probability of events; and accordingly such risks cah be
insured. But if the changes are unknown, their outcome is indefinite, and, therefore,
the risk element is incalculable and immeasurable. This is the world of “uncertainty™
which cannot be insured. Thus a distinction exists between “risk™ and “uncertainty™,
though these two terms are often used as synonyms is common parlance. You may now
concentrate on the schematic presentation below to conceptualise the distinction:

Pecision Environment

- ¥
Ch:tngcs
f -1
Known * Usknown
|
Uncertainty
Pefinite Indefinile (mm)
\ , b
Certainty Risky (0<#<x)

& is the measure of risk element.

The cconomists go a step further and suggest that interest rate is a risk premium, but
profit is n reward for uncertainty.

Intraduction of risk and uncertainty in the analysis of decision-making is done with the
help of statistical concept of probability. Each management, while making policy
dectsion would like to know the likelihood (probability) of its going right or wrong in
various cstimates about future revenues and costs. An awareness ofdegree of risk and
uncertainty helps the process of decision-making. Of course, management can have
different attitudes towards caleulable risk and uncertainty (ron-calculable risk). Some
are risk-avoiders/averters; some are risk-dodgers, some are risk-lovers. Some can
cstimate market risks {due to new product, or new price) and some tend to pucsstimate
non-market risks (due to sudden change in Government policy). Risk is often defined
as a mcasure of “standard deviation” between expected returns (costs) and actual
returns (costs). We hope to discuss at a later stage the techniques of dealing with risk
and uncertainty iri decision-making in areas like finance and marketing.
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Coocepts end Techokqoer o
Acivity 7
il Biséd on yvour din-to-dav expenicies or ohserution, quale seme specific examples
e 1he Riod ol ishs taced by
1 Production Manager ;
it Presonoet Manager -
i) Finance Aunuger :
iv) Muarketing Mager
v) Purchase Manaeer :
vi} Inventory Manager :
b} Give some examples of “risk diversification™.c. producing a whole range of
products rather Lhan a single product to minimise risk. '
¢y IMthere is no risk and uncertainty. the manager need nol consider the tme -
perspective of his decisten. Do vou agree?
Activily 8
a) Contaet an isurtnee agent (working for uny insurance company like LIC. GIC).
Trv 10 know how these companies estimate the risk element. )
1) Vistt a nearby STOCK EXCHANGE. Observe the behaviour of the brokers:and
form some idea about their attitude towards risk and uncertainty while dealing-in
shares. : -
Profits of a business enterprise means revenue minus costs. Revenue (TR) dependson
physical volume of sales (Q) and the price at which the output is sotd (P). On the other
hand, the total costs (TC) depend on the volume of factors employed (F) and the
4 average factor price (C). Thus profits (w) can be stated as

(e
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7=TR-TC
=P.Q-CF
What should be included in costs in order to am:yc alprofitsis, however, a eor{u-oversial
subject. In this context, the distinction is made between business (accounting) profit
and economic profit.

The businessinan's concept of profit is poduced in the form of a chart below:

Sales Revenue
= Direct costs {on labour, materials eec.)

= Contribution
- Fixed costs (overheads)

= Operating Margin (E B 1T : Earnings heforc interest & taxes)
—{Interest + Taxes)

= Net Profit
— Dividends

= Rewined Earnings

The businessman calculates his return on investment (ROT) by computing profit as a
Jercentage on investment; he uses various concepts of profit such as gross profit, net
arofit, profit after tax etc. depending upon both accounting convention and aocountinﬁ
:onvenience. .

The concept of economic profit, as we have indicated earlier, is narrower than that of
1ccounting profit, because the opportunity costs have to be deducted from accounting
arofit to get at economic profit. The costs of employing his “own factors” is the '
Jusinessman's opportunity costs. Suppose a businessman has employed his ‘o¥m’
:apital, ‘own’ building, and ‘own’ labour in his own business. The interests, rents and
vages which he could have eamed, had he not employed his ‘own’ factors in his “own
>usiness” but in somebody else's business, have to be regarded as the opportunity costs,
~hich when considered, will show that economic profit is less than accounting profiton
1is books, Suppose, a mechanic makes an accounting profit of Rs. 500 per month he has
1is own repair shop in the garage of his house. To start this business, he has alsoinvasted
Rs. 12,000 as read capital. Had he not started this business, he would have earned say
Rs. 100 per month as a hired labourer; he would have also earned Rs. 1,200 asinterest
per annum (i.e. Rs. 100 per month) on his capital. Additionally his garage would have
fetched a rent of Rs. 200 per month. All total, he would therefore earned Rs. 400
(Rs. 100 + Rs. 100 + Rs. 200) per month; this is the opportunity costs of running his
“own business”. Therefore, his economic profitis Rs. 100 =<'(Rs. 500 - Rs, 400) only.
T'o the extent, it is difficult to quantify and measure these opporlunity costs, it becomes
1 problem to estimate economic profit. To overcome this conceptual 4s well as .
measurement difficulties, most of the economists assume zera opportunity costs such
that accounting profits and economic profits do not differ. This isindeed a simplifying
assumption. - ) ' .

Lately some behavioural models have been developed by the managerial economists.
In these models, the concept of profit hasbeen given a practical orientation. There are
now different concepts of profit : maximum profit, critical minimum (target) profit,
1ctual profit, reported profit and so on. We hope to develop these concepts at a later
ilage.

Forthe time being, we would like to continue with the pure microeconomic coneepts of
orofit — supernormal profit (TR > TC), normal profit (TR = TC) and subnormal
arofit (TR < TC). The economist’s normal profit is no-profit — no-loss situation; and
subnormal profitis actually a situation of loss. Our TC, by way of assumption; includes
all relevant, measurable opportunity costs. Eventually we havé to debate whether the -
irm really maximises profit ar not. At the beginning, we will follow the conventional
cconomic theory of the firm which assumed profit maximisation as the objective, '~
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Catcrpts and Technlqyes

Activity 9

Tuke the halance sheet of Compuny and make a distinction hetween “business profit”
und “economic prolit” by inputting oprorunity costs to equity holders™funds. Provide

the rationale of choosing a particular upporiunity cost,

Activity 10

a, Construct an example with all imaginary dala o show that ‘economic profit’ is
nepative even though the “accounting profit™ is positive. '

sal

b) Karl Marx regarded ‘proﬁl as a “surplus value”. How would you inlcrp'r;:t the
Marxian view? ) : T )

2.10 SUMMARY AND CONCLUSION '_ o -

In the present unit, you have been cxposed to an overview of some basic concepts like
scarcity, marginalism, incrementalism, equi-marginalism time perspective, opportunity
costs, discounting, risk and uncertainty ete. While explaining these fundamental
concepts, we have also cxposed you to some elementary economic tools like tablesand
diagrams, functions and relations. In the next unit youwouyld be exposed to a few more
sophisticated tools and techniqucs of economic analysis, such techniques are used
towards oplimisation in a given decision environment.

2.11 ADDITIONAL READINGS

Hailstones, Thomos & Rothwell, John, C, (1985) Managerial Economics Prentice
Hall International: New Dclhi. Ch.1, '

Dayis, J.R. & Chang, Simen, (1986) Managerial Economics, Prentice Hall
Intgrnational: New Delhi, Ch.1.
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2.12 SELF-ASSESSMENT TEST

1 Explain each of the following concepts and state clearly the decision principles
associated with each:
a) Incrementalism
b) Equi-marginalism
¢) Opportunity costs
d) Discounting

2 Comment on cach of the following statcments:

a) Managerial decision-making involves calculation of opportunity costs.

b) Equi-incrementation is a practical concept.

¢) Despite business profit being positive, the economic profit may be zero or
negative.,

d) Wages are ¢qual to discounted marginal product of labour.

¢) Scarcity is the be-all and end-ali of economic problems, micro or macro.

3 “The traditions ofrnnnagerial‘economics are those of specifying technology not in
generalised production function but in specified process; of identifying and
measuring the goals of an organisation rather than assuring a simple profit

" maximising goal; of considering the rolc of information and ignorance instead of
certainty and of finding statistical constructs to enable measurement with analysis
rather than remaining satisfied with unmeasured concepts.™ Explain.

It is a difficult question. You may attemptl an answer now. It would be better, if you
attempt another answer when you have completed at least onc reading of the entire
course material in this subject. You may, then, compare the quality of the two
answers. That will be an excellent self-assessment of your learning the subject.

Fundumental Cancrje
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UNIT 3 BASIC TECHNIQUES

Structure

3.0 Introduction
3.1 Objectives
3.2 Basic Mathematics
3.3 Derivatives
3.4 Partial Derivatives
3.5 Optimisation Concept
3.6 Unconstrained Optimisation Technique
3.7 Constrained Optimisation Technique
38 Other Tools and Techniques
3.9 Models and Cases
3.10 Summary and Contlusion
3.11 Additional Readings
3.12 Self-assessment Test
Answers Lo Activities

3.0 INTRODUCTION

Wenow move from ‘concepis’ to ‘techniques’. To begin with, you must note that
concepts and techniques are not mutually exclusive. You must have observed in the
preceding unit that concepts can be explained better with the help of tools and
techniques like tables, diagrams, equations etc. Ol course, there are more sophisticated
techniques drawn from disciplines like applied mathematics, statistics, econometrics
and operations research. The use of such methods and measures makes managerial
economics, a highly technical subject. The use of techniques is geared towards
measurement and optimisation of economic decision variables.

3.1 OBJECTIVES

In what {ollows, our objcclive is to:

# help you recall some of the basic mathematics, useful in mariagerial economics

® intreduce you to the formal concept of ‘optimisation’ in decision-making context

® suggest the use of calculus in measuring economic magnitudes and in optimising
economic decision variables.

® make you aware of other tools and tcchniques like model-building and case-studies.

3.2 BASIC MATHEMATICS

The first cntlccpl is that of a Set. A setis defined to be a collection of distinct and well
defined objects. En fact a ser can be defined in two ways : either by enumeration of its
members or by specifying a criterion for membership. An example of the first method
would be the set of numbers 5,6, 7 written 2s (5, 6, 7); or the set of alphabets, a, b, ¢
written as (a, b, ¢). Somelimes it is difficult to define a set by listing its members. For
instance, the set of all residents of Delhi or set of all birds in a bird sanctuary. Hence we
take recourse to the second method of defining a set i.¢. by using some criterion for
membership. For instance, the set of all pasitive integers between 1 and 10; or the set
of all points lying on the line x + y = 4.

In managerial economics, we will be concerned with the chofce executed by a business

firm, often the need arises for specifying the opportunity s-et of the decision makeri.e.
the set of alternative actions which are feasible. For instance, the opportunity set of a
consumer is the set of all combinations of goods which the consumer can buy with his
given income. Given the consimer’s money income (budget) and prices of all goods,
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Next you"niay r.ccall'thc concept of fanction. A funcrion

two-dimensional diagram w

-and quantity — a mappin
* lunction—the independent v

" &-geomelric representation of the relationshi

the opportunity set is well defined, and we can check whethera particular combination -
is feasible for the consumer, i.e. whether he can afford 1o buy that combination of
goods. If a person consumes only iwo goods (x & y), whose prices are Rs. 5 and

Rs. 4 perunit, and his moneyincome is Rs, 100, then the consumer’s opportunitysct is

shown in the graph below — all points (combination of x & y ) lying on the line AB or
below. _— .

10+

A
quantity ot 20
goods ¥ 15

10+

5

-0 T | —
5 1015 B 25 quantity of goods X

Ifthe consumer spends entirety on x, he can buy 20 units of x with no ¥, and thisisshown
. by point B. On the other hand if he spends onlyony, then he buys 25 units of y with no
x, and this is indicated by point A, Now all other alternative ways of spending Rs, 100

will lieon the line AB. Hence the area QAR constitutes the consumer's opportunity set
for consumption.

In managerial economics you will be dealing with Variables, like consumption,
demand, supply, income, investment, wages, profits etc. A variable is a thing which
varies, which can take a set of possible values within a given problem, A Constant is a
quantity which does riot change in a given problem. For instance, in the equalion Y
=a+bX; a and b are constants. Their values remain the same within a given problem,
e.g. ‘@’ can be 2 and ‘b’ can be 3, the equation then becomes Y=2+3X. A conslant is
also called a parameter. Note that the constant can assume other values in different
problem, e.g. Y=5-+2X is considered to be a different equation from Y=2+3X. Now
in the equations Y=243X, and Y=5+2X, X and Y are variables, Here X can assurme
different values and this in turn will cause Y to assume different values. In fact, X is
called the Independent Varjable, while Y is called the Dependent Variable. Sometimes
X is called Exogenous variable, while Y is called the Endogenous variable. The values
ol X will be given from outside the system, while the values of Y will be determined
from within the system (By the given equation} - - - - : '

) ssuchas Q =Q (P) eXpreses a
relationship between two variables Q and P, such that {or cach value of P there exists
onc¢ and only one value of Q. Functions are the basic building blacks of formal econamic

models. The function D=D(P) is called the demand function and its graph on a

lwo-dimen ith price on one axis and quantity demanded an another
axis, will be called the demiand curve, A funclion mapsoutarelalionship beiween price

gofonc variable onto another. lere P is the argument of the
adable. while D is the dependent variable, A functjon
indicates the causéeffect relationship between variables, In the demand function -
D:—-D_(P)_:,'F_’ is the cause variable while D'is the cffect variahle. :

T,

A fungtion can be represented by means of a table or by means of a graph. A graph is-

p embodied in the function. Suppose the

specific form of the demand function is D=10-0.5P. In a falle formi. the function can

be represented as follows:
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. Graphically it would look Jike the following: : BrdcTethiiquien

A~
10 -
Cruantity
Demanded (D)
&— D=10-0.5P.
‘0 Price (P) w ¢

The Quantltymter(:cpt is 10, while the slope is 0.5, the pncc interceptis 20. In general
térms the above function can be expressed 45 D=a-bP where a and b are positive
constants, i.e. they do not vary as the independent variable P variés. It should be notad
thatin managérial economics we normally plot the 1ndependcnt Variable on thié vértica)
axis anid the dépendent variable on the horizontal axis, contrary to what we have done

ifi the above didgram.

Graphs of functions can take different forms, depending on the form of the functions.
THrée functivns frequently éndountered in managerial exonomics involving a siiple
indépefident variable are pivén below: :

~T T
q Q
A
A
N
° B “p o >

(i} LINEAR Q = a-bP a=0A b= 0OA/0B {iia) QUADRATIC Q = a-bP +CP?;a =0QA :C=0

™~ T
Q Q
A
A
> | 5,
Q ~p &) —p

(iit) QUADRATIC Q = a +bP-CP*;a = DA (i) CUBICQ =a+bP + CP2+dP! ;a= DA 7]
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Concepls and Technique

Activity 1
Concentrate on caclt of the ahove dingrams. and think aoout the relationship belween
Qand P
a} Drraw the grisph of the following functions:
iy O=MW-04r
i) QO=15-2p+ap:
i) C=100+0.8Y.
Where Cis consumpticn and Y is income.

b) The {ollowing table expresses Savings () as a function of ineome (Y) Graph the
funclion.

Y { [(KI0 AR 3000 00D
S 160 3 . n 200 J00

c) A firm’s fixed costs are Ra. 6UOY- re L.IT{“L'\\ ol vutput (they dwno chingd when
. output Lh.lnL.ua) varihle costs arc Rs. 8- per unit nl'mnpul {variable costs are
dependenton output}. Totakcont = [md dosts + varjable ctists . The welling price’ 0{
"the goods is Rs. 100/~ per unit. Let € be the output. Siite the
i) [irm’s fixed cost funcrion
ii} wvariable costfunction *
i} 101al £ost function
iv) total revenue funclion

3.3 DERIVATIVES

In your course material on Quantitative Methods, you have been introduced to some
basic principles of calculus and their economic applications. The marginzl concept and
analysis of Economics is easily amenable to the method of calculus. As such, you may
begin this section, by recalling some of the standard rules of differentiation in calculus:

i) BasicRule: Y = ax"
dY —_ n-1
o ax = naX
" i)  Addition Rule: Y = u{x) +-v(x)
oy _du  dv
dX dx dx
iii} Product Rule: Y = u(x) X v(x)
dy du
A
iv} QuotientRule : Y = 1’-(-’5)_
oo V(X)
dy = _ _ dv
VY - ud
v
v) ChainRule: Y = y[u(x)}
v _dy,du
dX du dx
vi) Loparithm Rule: Y = log_x
a1
dX X
vii) Exponential Rule - Y = ¢*
i‘{ = *
dx

dy
What is important for you to note now is the economic interpretation and use of - 3%

You may recall that ‘d—;’( measures the slope of the curve plotting the function Y=Y(x).
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The “slope” in mathematical sense is the concept of marginalism in economic sense. Basle Technlques

Thus, if Y=Y(x), the.g-; stands for change in y as a resuft of one unit change in x, i.e. >

marginal y of x. In the same way, we may begin:

9Dk targinal demand of price. whes D= )
rr Marginal demand of pricc, when D = D(P) :
g%i = Marginalsales of advertisement, when S= 5(A) ' ' .
R Marginal revenue of output, when R=R(Q) :
aQ - , i
g—g = Marginal cost of output, when C=C(Q) i
You may also remember that in case of averagism, i
D - Average
p = Average demand ]
S - Averape sales v
A

R :
— = Averagerevenue

Q . . ’ I
-C - C
- = Average costs :
Q o8 :
When we divide the marginal-concept by the corresponding average concept, we :
mcasure the economic concept of elasticity. For example _
%E). B = Price elasticity of demand r
dC C . .

— - = = Qutput elasticity of cost ,
g P y ,
ds A = Advertisement elasticity of sales reyenue ¢
dA S r
Such “elasticities” measure the proportian of change. For cxample, if the perceniage

change in demand is greater than the percentage change in price, then [g—l?- EP] »1 = =

‘- . o [dD P . . S

elastic demand. ‘On the other hand if [3'15' 3] <1 =inelastic demand: [%’_% =1 = E
_unityry elastic demand and so on.
“-Activity 2
a) Whatis the difference between “slope’ and “elasticity™? :

b) How is ‘advertiscment e

5 "2 asticity of sales” differcnt from sales elasueity of
advertisément™?




c) Find the marginal cost (MC) function, given the total cost function,
TC=a+bQ - CQ? where a, b 2nd ¢ are constants and Q stands for output.

d) Consider a firm whose demand function is estimated as P=p(QY), where the total
revenue can be defined as TR=PQ, show that the marginal revenue,
MR =P(1+1/n) where the n stand for price elasticity of demand.

Do not get upset, if you fail to derive this result. In a subsequent unit, we will solve it
for you. You have. therefore. to wait and watch.

You may, therefore, appretate how is the-method of calculus useful for managerial
econumics — its concepls apd measurement.

You may now prepare yoursell for an extended use of Differential Calculus in
managerial economics. This is where we would like to introduce the mathemnatical
concept of ‘Partial derivatics’ and its economiccounterpart.

3.4 PARTIAL DERIVATIVES

So far we have considered a function of one independent variable. However, in
managerial economics often we have to encounter a function of several independent
variatgles. Forinstance, a consumer's demand for a product depends on the price of the
product, the prices of other related goods, consumetr's income, consumer's tastes and
so on. When the price of the goods changes, the effect onthe quantity deranded of the
goods can only be analysed if all other variables are held canstant, in the form of ‘ceteris
paribus’ (other things being equal) condition. The functional relationship that “ve get
between the quantity demanded of a product and its own price is called a Partial
.Function (a function of one variable when all other variables being used as constant).
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*The process of differentiation can be applied also to the partial functions. The
derivative of the partial functions are known as the partial derivative of the original

function and is denoted by % orf, (x)or [ {(Instead of using, ‘dee f* by ‘dee x’, we use

‘curly dec " by ‘curly dee x‘).l

Note that the partial derivatives are functions of all variables entering into the original

function f(x).

Example:
N IY=1(x;;x)=x2%2

a bl
Then-gx—l-=2x|xi

aYy _ 2
And a—m—xu 2xz=2x2xi

) IEY = VR %, = (, )V2 = K2 x5
1
* Then 2y = l xl’lfzleﬁ =l ,_(?.ﬁ = l pr 3

' 2 2 xY% 2fx
AN _1 o LXK
And I R B i g

iiiy IfZ = 4x? + 3xy + 5y?
gz :
Then P 8x + 3y

dZ .
And oy 3x + 10y

TR TR T e

LERR]




On ﬁndinga_z_we hold y constant, and we know that the derivar.ivc of aconstant is icro -

dz

t.e_—of 5§92 1iszero. S:mﬂarly on ﬁndmg—z-:»we hold x constant and hence £ of 4x* is

ax ) .y . dy

d
, Z€70. 'ITusgwe.sa—zm be 8x + 3y; and-—y tobe3+10y Now & A

xl=

5
l Ei
order partial derivatives.

The second order partlal detivativesindicates that the function has been differentiated

partially twice with respect to a given variable, all.other variables being held oonstant.

These are denoted (in the case of the function z=1(x, y) by or{n And: ::—f- orf,
Thus %z indicates therate of change of the first order parnal derivatives -

£, with respectto x withy held constant. Similarly E_y-‘ is the second order pamal

derivative of the function with respcct to ¥ with x held constant.

The partial derivatives f, or £, are the second order cross partml denvatlves and .

measure the rate of changc of one of the first order partial derivatives with respectto -

the other variable, The partial derivative of £, with respecttoy is the $econd order cross
dZ
-axdy

partial derivative f,y or

Now by Young's Theorem fw=fy,: the second order cross partial derivatives are equal,

Examples:
i)y Z =Tx*+My
“then 2% —21x2+9'y =£
ax
6‘__2__ =42x =fq
x
3z _
dxdy =9 E"'
i) Z =0xy+2y’
z
3y =9x-+10y* =f,
92 -
T 6
'z
—— =9 =
i 2

(il Z =7x"+9xy+2y*
'z

— 2
o 21x24+-9y =f,
'z
ESi =~
'z
axa)r_g =Ly
3z
— =9%+10y'
ay
Y
: 2; =40y° =ty
dy
FZ .- _
399" fyx
a!

ichis,=9
Hclncc 3ydx which is [,
a'Z
Tedy 3y which is[,,=%
Hence = f,. Young's Theorem is verified,

—t

, — arecalledfirst
kl .

Baghc Technlques
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and Tecknly

3.5 OPTIMISATION CONCEPT

Recall the concept of ‘economic rationality’, we hope you remember that Economic

. rationality implics optimisation. The idca of optimisation is presentin any quantitative

decision-making. For instance: a consumer's choice of consumption bundle, a.firm’s
production decision, a planner’s choice of resource allocation in the economy and so
on. In simple terms, optimisation means the act of choosing the best alternative out of
whatever alternatives arc available. If describes how decisions (i.e. choice among
alternatives) are of should be made (or taken). All oplimisation problems consists of
three elements.

The Decision Varlables: These are variables whose optimal values have to be
determined, Forexample production manager wants to know at whal leveltoset output
in order 1o achieve maximum profit or maximum sales revenue. Here output is the
decision variable or choice variable. Similarly a works manager wants to know what
amounts of labour, machine time and raw materials Lo use so as (o produce a given
output level at a minimum cost. Here the choice variables are labour, machine time,
and raw materials. As a consumer you may want to buy that bundle of commodities
which you can afford and which makes you feel “best-off*. Here the choice variables are
quantities of commodities. The quantity of any choice variable must be assumed to be
measurable (e:g. 20 kg. of sugar, 5 labourers, 10 hours of machine time, Rs. 100 of
profit etc.).

The Objective Function: The objective function is a mathemalical relationship

between the choice variables on the one hand and some variables whose values you

wish t0 maximise or minimise. Thus the objective function could relate

1) profits to the level of output

ii) costs to the amount of labour, machine-time and raw-materials or

iii) an index of consumer’s satisfaction to the quantities of commaodities he or she may
buy. In (i} and (iii) the functions are to be maximised, and in (i) the function is to
be minimised with reppect to the choice variable.

The Feasible Set: An asséntial part of any optimisation problem is a specification of
exactly what alternatives are available to the decision-maker. The available set of
alternatives is callcd the feasible set,

The [easible set is sometimes described by one or more incqualitics which directly
define a set of alternative values of the choice variables. It may also be defined by one
or more functions or equalions which represent a set of alternative values. Forinstance,
in the consumer’s choice problem, we can say that a consumer cannot consume negative
amount of goods (which is not mganingful in economic). IfQ_and Q, are the quantitics
of two goeds which the consumer can buy, then we have thefollowing incqualities
cefining the feasible set Q, =0and Q, > 0. We also know that in a given consumption

. period, a consumer's expenditure cannot exceed his income. Hence the feasible set is

given by P,Q, + P, Q, < M (where M is consumer’s money income, P, and P, are the
prices of the two goods) plus the non-negativity requirement, Q, = Oand Qy = 6 These
functions and inequalities, which limit or restrict the alternatives which can be
considered in defining the feasible sct, are known as ‘constraints’.

Solutions: Now a solution to an optimisation problem is that sct of values of the choice
variables which is in the feasible set and which yields a maximum or minimum of the
objective function over the feasible set.

3.6 UNCONSTRAINED OPTIMISATION TECHNIQUE

The calculus technique is extensively used in solving optimisation problem. Y ou may
recall from yours ‘quantitative methods’ course that in the context of decision-making.
“Optimisation” may mean cither maximisation or minimisation; ¢ither of them may be
with constraints ot withoul constrainls.

Unconstrained Optimisation

You may recall that for unconstrained optimisation problem involving single
independenl variable, you need 10 satisfy some “conditions”:
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Order Conditions Optimisation (unconstrained)
Maximisation Minimisation
First Necessary 4
Order conditions 9 _q H=p
EP ax

Second Sufficient 8y d’y

.. ZF —>0
Order conditions ax <0 a’

We are assuming that Y = y (x)

You may now note that in economics language, the necessary (first order) conditions is
termed “equilibrium conditions” whereas the sufficient (second order) conditions is
termed “stability condition”. ‘Equilibrium’ means the balancing of two opposite and
equal forces. *Stability’ means continuance of that state of equilibrium. There may be
equilibrium, but it may or may not be stable. In other words, the first order cendition

may be satisfied but it is riot a guarantee for the satisfaction of the second order
condition. Let us now examine some of the economic uses of these condition.

Example: The problem

Given a firm’s demand function, P=45-0.5Q and the average cost function,
AC=Q2-8Q+57+2/Q, find the level of output Q which:

i) maximises total revenue

iil} maximises profits

Solution

i) Since the demand function is P=45-0.5 @ The total revenue function will be
TR=FQ= (45—0 5Q)Q=45-0.5Q

To maximise TR, we {ind the denvahvc and set it to zero (the first order Or necessary

condition).
d

Now SR= 45 _2( 5)0
~45-Q=0

dQ
- Q=45

2
The second order condition (the sufficient condition) requires that g_QRZ be negative.”

Now smcc — —45 Q

dQ
_diR
30

Which is nepative because of the minus sign beforc onc. Hence total revenue is
maximised when the output produced is 45 units

ii) Form the profit function

7=TR-TC

Now TC={AC) multiplicd by Q
TC=(Q*8Q+57+2/Q)Q and TR = (45-0.5Q)Q

=Q-8Q?+57Q+2

dr
JQ

= 450-0.5Q°

After substituting TR and TC in the profit function we gel
7 = 45Q - 0.5Q>-Q*+8Q>-57Q-2

=45-0-30Q2+16Q-57=-3Q°+15Q—12

Basft Technlque:

TR P TS TR 1
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dr
t—=
Now se a0 0

—3Q*+15Q—12=0-

- Or dividing by — 3

Q2-5Q+4 =0
or{(Q4)(Q-1)=0
>=>Q0=4orl

The next step is to test for the sufficient condition (the second order condition)

)
Thus, :—c; must be negative for the profit maximising output.

Now = -6Q + 15 (Given &7 d = -3Q*+15Q-12) when Q=4 we have

d’rr -
e =-6(4)+15
o= 24415

= -9 which is negative.

When Q=1 we have = ——6(1)+15 -6+15
—+9 which is positive.

Hence Q=4 is the proﬁt maximising output and the maximum level of profit = 6
(after subsututmg Q=4 in the profit function).

Maxima and Minimza in the two variable case

Now coming back to unconstrained optimisation of a function of several variables, the

necessary and sufficient conditions for a function z={f(xy) can be stated as follows:

i} Necessary conditions (first order conditions) for both maximisation as well as

minimisation

of

-—_ =f =0

o’*. X
P
g —fy—O

ii) Sufficlent conditions (second order conditions). These are aictunlly two.

a) For maximisation
&f

@ <O

z;f =, <0

and (f,) (£,) > (f,))

'b) For minimisatlon

&t =f >0

m'z

&2f

Wy =£,>0

and (f) (f,,) < (£,)?
Examples:

Optimise the function
Z=6x2-0x-3xy-Ty+5y?

1) Necessary conditions (first order conditions) are
aZ

= y Q
az
f,= ?y-— o)
Now f, =12x-9-3y=0
i.e. 12x-3y=9

or dx-y=3 (i)

T TTmE T A




L= =—3x=T+10y =0 : Baxic Techrigues
ie 10y=—-3x=7 (i) - '
We solve equations (i) and (ii}, to get

" x=1
y=1

1i} Sufficlent conditions -
&af

! =f,=12
& ot 3

axdy . oyox fy=fa=-3
(£ (5,) = 12 % 10 = 120.
and (£, )2 = (-3)2=9 '
(f) (£) > (£,

120 >9.

Hence the furiction is maximum at x=1and -y=1;
1

The maximumvaiue of the function is
Z= 6x1L9x1—3x1x1—‘7x1+5x12
=6-9-3-7+5
=[1—19
=-£ A

- Activity 3

a) A firm is producing two produclf. x and y, and has the_fol.lowing profit function
T=64x-2x2+4xy-4y2+32y-14.

Find the profit maximising levels of output for cach of the two products.

b) A manufacturer in a monopolistically competitive industry produces two different
brands of a product for which the demand functions arc P,=56-4Q,and P 1=48-2Q,
and the joint cost function is TC=Q,2+5Q Qz+Q, .

Find the profit maximising level of output and the price that should be charged for
cach brand.

.............................................................................................................. 39
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3.7 CONSTRAINED OPTIMISATION TECHNIQUE

So far we have been dealing with unconstrained optimisation (either maximisation or
minimisation). There are, however, many situations where the objective function has
to be maximised or minimised subject to certain constraints being present in the
prablem. For instance as a producer you may be maximising sales revenuc subject to
resource constraint or cost constraint; as a consumer you may be maximising utility
subject to the income constraint. For a producer the problem can be formally stated in

a different form as follows

Minimise cost SubJEC'l to the constraint that the firm (the producer) must purchase
sufficicnt inputs to produce the specified output given the l'rm s production function.

Now the techniques which are used to analyse such a problem are based on the
1echniques used for unconstrained problems. What we dois 1o convert the constrained
problem into an unconstrained one and solve the latter. This we do with the help of a
technique called Lagrange Multiplier Techinigue. In this mcthpd we combine the
CijLC(WC function and the constraint in one expression, which is called the Lagrange
expression. In doing so the constrained maximisation:or minimisation problems are
reduced Lo ohe of unconstrained maximisation or minimisation preblem.

Let us explain the technique with the help of an example.
Maximise y=—x+8x+20
subject 10 x= 2.

(We have considered a function of a single independent variable.)

The objective function (the function 1o be optimised) is y=—x?+8x+20; when plotted it
gives the following diagram

Y
A
7.3

32

20

S

z¢& > X .

-2 0 2

The ebjective function y = —x2+8x+20 can be written as y = —(x-4)°+36.

Now — (x—4)* has an unconstrained maximum value of zero at x=4, However, our
objective functions is —(x—4)2+36, and hence will have an unconstrained maximum of
36 (at x=4)

This 1s so Tor the first derivmivc 1est ‘;-—_ 0.

The sccond derivalive test =y L pives —2 (since g— = —2:+3)
d'l

&__ =
Thus both the tests would give us x=4 as Lthe value of the varjable at which the o-by.cuve
funclion attains unconstrained maximum. However, in our problem we have a
constraint <2 (j.¢. x has 1o be less than or equal to 2). This implies that we have to

consider the [unclion (as drawn in the graph) only upto the value of x=2, starting from
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x=-2. The maximum value of the function then is 32 which occurs when x=2. Hence
the constrained maximum of the function y=—(x—4)?436 subject to the constraint x=<2,
would occur at x=2 and not at x=4,

Let us now see how the Lagrangian expression or function is formed.

Wehavey = ~ (x-4)2+ 36 subjeet to the constraint x = 2 orx-2=0. We combine the two to

get the Lagrangian expression L=<(~(x—4)2+36)+A(x-2).

Note thatinforming the expression L we take the objective function and add the product
of & (which is called the Lagrangian Multiplier, pronounced as Lamda) and the

constraint function x—2=0. Now L is a function of x and ». We find out -'3—11 and L
x

sct them to zero ax

3L _
5= 2x—4) T A=0 (1)
% =(x-2) =0 )

The second equation (11} gives x=2. Hence the constrained maximum occurs at x=2.
Inthisproblem A =2(x—4) =2(2 —4)=—41.

When we apply the Lagrangian technique to solve cconomic decision problem, A will -
have an economicsignificance. Forinstance, in consumer’s utiliLy maximising probtem,
2. will be the marginal utility of money income, In producer’s cost minimisation profit,
2 will be the marginal cost of production. Incomplex problems, you have touse 25 many
), as many constraints. For example if there are two constraints, you may use twp Aj,g.

A, and 3,.

Constrained optimisation with two independent variables

Next we consider a problem in which the abjective function has two independent
variables rather than one considered so far. Let the objective function be
Z=4x24+3xy-+6y2

subject to x+y=56.

Solution
1st step: Set the constraint equal to zeroie. x+y-56=0

2nd step: Multiply (x-+y-56) by % and add it to the objective function to form the
Lagrange Function.

L=4x2+3xy+6y2+ 2 (x+y-56).

3rd step: Find the first order partial‘dcrivalivcs and sct them ¢qual 1o zero.

D) ‘3—1; = [Bx+3y+2] =0

i) %y': = [3x+12y+ 3] =0

i) -:l; = [5+y-56 ] =0

Solving these three cquations we pet
=

A=—348

The value of the objective function

L=4(36)2-+3(36)(20) +G(20)2+ (~ 348)(36+20-56)
=4(1296)+3(720) +5(400)-348(0)
= 9744,

This is the optimised value of the objective functior. To find whether it is maximum or
minimum, we need the second derivative test. The second order conditions differ from
those of unconstrained optimisation. The sgcond order conditions for copstraingd
optimisation also requires the use of second erder direet and cross partial derivatives (as
is the case with unconstrained optimisation which we discussed earticr). However, it
also rezuires the use of Hessian and bordered Hessian detenninant which we will not
develop here. Those who are interested can fook up: A.C. Chiang, Mathemnatical
Method for Economics, (2nd cdition).

Baslc Techniques
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Activity 4

a} ‘Maximise z = W xy - 2y?
subjecttox + y = [2

b) Maximise R = 737-80Q+ 14A + QA-SAY+ 200
subject102Q + A =2

3.8 OTHER TOOLS AND TECHNIQUES

In the preceding sections, we have concentrated on the calculus technique of
optimisation because that is what we mostly use in managerial cconomics. Of course,
there are other techniques of optimisation as well.

Linear Programming ]

You must have already been Introduced to this technique in other management courses.
Thisis the reason we do no* want to get into the details of this technique here, Hawever,
you may appreciate that in linear programming, the statement of the optimisation
(maximisation or minimisation, as the case may be) problem runs in a linear form
whaose variables are restricted to values satisfying a system of linear constraintsi.c. a
system of linear equations and/or linear inequalities.

In any optimisation problem involving a single inequality constraints, the Lagran gian
method discussed in the last section, can still be used and is quite simple. However,
when more than one inequality constraint is involved, linear programming will be a
better method. In fact, the linear programming technique differs from the classical
optimisation technique based on calculus, in that it deals with optimisation problem in
which the optimiser faces inequality constraints, and where the constraints as well as
the objective function are all linear rather than non-linear. For ¢xample, while making
his purchase decision, the buyer is required to finance his expenditure out of his
budgeted income, B. Thus.

B=P X+ P.Y, wherex and y are quantities of two items purchased at their
respective prices, P, and P,. In linear programming, the budget constraint takes the
form of an inequality: -

PX+P, Y<B .

Thus, by liberalising the constraint requirement, this new (linear programming}
framework of optimisation makes the problem more interesting and more realistic.

Now the Lagrange Multiplier Technique (based on Calculus) can be used to deal with
inequality constraints, also, but then there will be no way of knowing which constraints
are binding and which are not, or whether it is the optimum (unless of course the
objective function is strictly concave). Hence the inequality constraint calls for the
development of a new method of solution. Thisis called the method of algorithm. You
may recall, the feasible area of a Linear Programming problem forms a convex set,
while the objective function is concave. When a concave function is optimised over a
convex set, the optimum that we get is a global optimum.

You may use a “graphical” method or the “simplex™ method to get a solution of lincar
programming problem. Linear programming as a technique isapplicable toa variety of
economic problems of choice such as balanced diet, product-mix (allocation) and
transportation. ’
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Game Theory * Bade Technlques

It is a purely mathematical device which has becn developed to explain economic
behaviour of “playcrs™ in a given market environment, The game theory can be treated
as an oplimisation technigue puiding decisions— choices made by individuals in
situations in which the consequences of such choices are partly determined by choices
of otherindividuals. In other words, when there is interdependence in decision-making,
optimal decision may be arrived at through the use of game theory. For example, in a
situation of Duopoly when two sellers confront each other for a given market share, the
game theoretic technique may be used to locate a stable equilibrium solution.

There are various lypes of games—two person Zero run, two person constant run etc.;
there can.also be n-person game, applicable in oligopoly situation. In all such games,
Lhc strategy and the taclics are defined. The strategy may be ‘minimax’ or ‘maximia’
type; based on this the ‘pay-off matrix' is stated. In this case, the interdependence in
decision-making is evaluated based on available market information collected by the
rational and intelligent players (decision-makers) in the game. The element of risk and
uncertainty involved in decision-making can also be taken care of threugh the game
theory approach. '

In appropriate conlext, we will have a more detailed discussion of such technique.
Presently you may just note that such lechniques are highly mathematical and
sophisticated. For example, some background knowledge of matrix algebra may be
helpful in using such techniques.

Input-output Model

This is another very popular technique of economic analysis, though it is not an
optimisation technique. Input-ontput medel is useful in the context of macro level
planning and projection. At the micro level of a corporate unit, input-output modet lies
at the reot of end-use method of demand forecasting.

Again, matrix algebra is basic for understanding the ratiopale and use of input-output
models. Such models essentially states the nature of technological relationship which
exists between ‘sectors’. Here we consider “'intersectoral dependence”. For example,
coal is used 10 produce steel from a coal-based steel plant. Steelis used 1o build railway
wagons. Railway is needed to transport coal. In fact, steel may be necded to
manufacture coal mining machineries and equipment. Thus ‘output’ from one sector
acts as ‘input’ for another sector; in this process intersectoral balances assumne
criticality. It is this critical relationship which is explicitly stated in the form of
“technology matrix™, “transaction matrix™, “Leontief matrix” and so on. For the time
being, you do not have Lo bother about such concepts and techniques. As and when it
is immediately required, we will introduce them in appropriate context.

In fact, our idea is 1o treat such tools and techniques briefly by way of Appendix to the
relevant unit of study materials which follow subsequently. Presently, we are
concentrating on the techniques which are basic but general in nature.

3.9 MODELS AND CASES

The guidelines for decision-making based on analysis can be provided through two
altemative methods i.e., models and cases. Both these methods attempt to stimulate
real life sitnations.

Models )

The vse of modelsis a very popular technique of economic analysis. Inlayman's sense,
a model is a physical specification—a prototype of an object like the model of a school
building, the model of a car eic, In technical sense, 2 model is a system or relations
which help us in understanding the reality. . :ch relationship can be presented in onc or
more altemative forms—table, diagram, flow chart, graph, mathematical functions,
statistical distribution. Irrespective of the form of representation, 2 model symbolises-
the behaviour pattemn of a given variable in relation to other. Thus a model, though a
theoretical abstraction or just a conceptual construction, can explain the behaviour that
is actually observed and can predict the behaviour that is likely to be observed. In other
words, a model has both analytical and predictive value.

From the description above, it follows that all models can be classified into three broad
categories: ’
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fconic Models

These are pictorial or visual representation like drawings, design, proiotype ete. whlch
provide information to management.

Analogue Models

Such models present a set of properties of the data in a form whlch is easily amenable
to analysis ¢.g. a flow chart, funds flow slatement. statistical distributions such as
bionomial, poisson, normal cic.

Muathematical Models
In these models, relaignship are expressed in mathematical symbols and equations,

Such models are extensively uscd in economic analysis. These may be further classified
under:

Economic Models: Economists often postulate the basic structural relationship of an
aggregate economy in the form of a “macro agpregative model”. Semcetimes they focus
on the structural relationship between various sectors like agriculture and industry;
these are called “sectoral models”. Sometimes, they show transactions withinan -
cconomy between industries dependent on each other. Such “inter-industry models™
are usually putin the form of an input-output table~2 kind of matrix arrangement. For
¢xample, for purposes of forecasting demand, such input-output model is very useful.
Similarly, for purposes of planning and projection for the national economy, both
aggregative and secloral models are useful.

Econometric Models: Econometrics is a discipline combining economic theory,
statistical method and mathematical precision. We have already siated that a model is
astatement of relations. Such relations can be stated among variables, endogenous and

exogenous, and constant parameters. Relations are stated in the form of equations.
Equations are of two types:

® Definitional equations which are identities, definitionally true. All equilibrium
conditions are stated in this [orm ¢.g. Demand = Supply or Savings = Investment.

® Behavioural equations which explains the behaviour of one variabl= in 1erms of
other, e.g. Demand depends on price.

In addition, in 2 model, you may find some.
® Antonomus terms which are constants influencing a varjable.

® Exogenous terms determined outside the system of relations postulated and a few
other.

® Parametric information like the slops term.

Given the “structure™ of a model defined in above terms, the rask is 10 use the model
to derive a “reduced-form solution" — solution of an unknown (endogenous) variable
in terms of known constants and other parametric information as well as exogenous
terms. Finally, one can use this model to predict the impact of a change in known terms
on the unknown variables.

We may take a couple of examples to illustrate this for you.

Example 1: A compelilive Market Model

D=d,-4d,P....... (i}
S =s,+5P..... ()
D=8 T (iii) .

‘You may note that cquation (i) and (i) are “behavioural” in nature. The equation (i)
explains the behaviour of demard (D} in terms of price (P); the equation (i) explains
the hehaviour of supply (S) in terms of price (P). The equation (iii) is definitional in
nature suggesting the condition for market equilibrium. Also not that d, or's, are
parametri¢ kngwn information: c:lI , theslope of demand functionis rrl:ganvc ands|.the
slopg 6f supply function is positive. The terms d, and s, are antonomus terms; d,
captures the impact of all variables other than P on the demand functions; s, capturcs
the impact of all non-price variables on the supply function. In all, we have a
determinate system of three equations in three unknown (D, S and P); so we can
atlempt a reduced-form solution:
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D=5 - B:*-Tcdnﬁquu'
d,—dP=s, +sP

s P+dP= di-—so
P(s,+d)=d —s,
d —s .
=_ﬂ_D -------
P s, +d, ()

The result (iv) is an acecptable solution of an unknown P in terms of known termsd,,
Sy 5y and d,. Alsonote -

P > = Anincreaseinantonomus demand, other things remaining equal, will
&d, raise price and vice versa.
2 < O = Anincrease in antonomus supply, other things remaining equal, will

&, reduce price and vice versa.

In the same way, you may find

B orP
éd, &, ——
. dﬂ > SD
However, carefully note the assumption in this modet f—— (=0
L 5

Example 2: A Macro Model of an economy
e i G VSR OSRREURE SRR (i)
C=c,+¢ Y LT E R P VRPPPPUOR ¢ 11}
Do Y e faeee (i)

Here we have a system of four equations or four untknown: Y¢ (aggregate demand), Y*
(apgregate supply), C (consumption) or I {Investment). The terms C, and i, are
autonomus; candi; arc slope terms G (Government expenditure) is exogenous, Now
you may attcmpt a reduced form solution:
=YY . )

=C+I1+G

=c,+e Y +i +i Y+ G

= Y- Y-iY'=c,+i+C

or. Y*(l-¢,-i,) =¢,+i,+ G

. _ 1 .
Y —i—cl—i1[c°+l°+ G AU E RTINS )]

Note that in result (v), we have a solution for our unknown Y* in terms of all known
terms: c,,4,, G, c, ori,,

And wow, you may operate

8Ys _ &Y _ &y 1

Bco Ein E I_CI - il

You may observe that the behavioural equations in this or earlier model can be
estimated through the regression technique.Given the time-series data, you may use

least square technique to estimate the intercept term like ¢, i,, d_or s

 He a1 los o and the slope
terms (regression cocfficients) like ¢4, 1, d, and s,.

The cconemetric models may be of two types:

a} Single cquation model s given in Lthe regression analysis, or
b} Simultancous equations models, as illuyt -ated above,

Regression analysis is useful in those caseswhere the factors influencing the dependent
variables are mutually unrelated. Simultancous equation models are uscd where
varfables are mutually related. ‘

In most of our empirical estimatgs in this course, | will be exposed to single equation
+model. For example, you will have reference Lo st istically estimated (regression)
equations for demand function, production function. cost function and profit function.

Quite a few prablems of managerial cconomics can be approached through other types
of models as well, Some of these models are Yisted helow: 45
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& Statistical Distribution Models

e Allocation and Transportation Models
® Scheduling Models

® Queuing Models

e Simulation Models

# Inventory Models

You may be encountering some of these models in your other courses such as

" quantitative methods including Operations Research and Linear Programming,

production management ctc, Thercfore, in managerial economics, you are not
expected to enter into details of these models.

Aclivity 5
Recall all the gourse materiuls on Management, thiat vou have received till date. Make
a list of the models thal you are [amiliar with,

The case method is a pedagogical technique. In managerial economics, the case method
is usefyl to the extent it stimulates a real world business situation. A casc represents a
depiction of the real life situation; it describes the actual environments, experiences,
events orincidents or episodes of the historical past. The factual information comprises
objective data and subjective feclings. A case, when thrown for discussion and analysis,
the participants think about the problems and come out with probable solutions.
Different orientation and perception leads to different points of view. Theidea behind
the use of case method is to train the participants in the exercise of logical thinking.

There is no definite procedure in analysing a case, but normaily the case analyst follows
an ordered sequence of steps:

1 Idemify the key issue; keep away the trivial issues.

2 Establish the nature of the issuc — the problem of choice by examining the available
data ({acts and figures).

3 Examine the information gap, and make necessary assumptions to bridge that gap.
4 Analyse the facis and assumed information,
5 Work out the range of aliernative solutions and the implied consequences.

_6 Recommend a particular solution out of the given set of alternatives; this is what can

be termed as a “decision”.

7 Use the "decision” as a subject for discussion and deliberation by the participants.

The basicidea behind such a method is to raise and resolve the issue. In the analy51sof
the issue, sophisticated cenceplts, tools and techniques have to be used.

The usc of case method requires some degree ofmaturily. Particularly for oursubject,
some prior knowledge of formal concepts and measurement techniques is necessary.
We feel thal such case method may be appropriate in an advanced course on managerial
econemic and in functional areas of management courses developed on the basis of
introducing courses in economics, statistics, accounts and similar basic discipline.
Considering this, we may be using only “caselets” (short cases) rather than fullbodied
“cases” in our course saterials here. Itis, therefore, important for you to prasp the
basic concepis and 10 learn to use of tools and techniques of economics, statistics and
cconometrics such that you are equipped for case analysis eventually.
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3.10 SUMMARY AND CONCLUSIOI

In this lesson, you have been introduced to a set of mathcmaucal concepis, tools and
techniques which have considerable use in managerial economics. These CONncepts are:
set, function, variables, parameters, models, derivatives, maxima, minima, constrained
optimisation through lagrange multipliers. There are other Televant tools and
techniques like linear programming, game theory, input-output model etc. which we
have not considered here; we hope to make passing rcfcrcnce to them in appropriate
context by way of Appendices.

“is stage, some of you may find it somewhat difficult to appreciate the managerial

s of such tools and techniques, but eventually you will realise that scientifie

nagement is impossible without the use of such tools and techniques. This does not
ncan that such mathematical tools and techniques have no limitations. They have. As
practising managers, you have to be equipped with scientific tools and techniques, but
you should not over-emphasise their use, Mathematically arrived precise resulis must
have an intuitive appeal before you approve them as “scientific decisions”. .

3.11 ADDITIONAL READINGS

Allen, R.G.D., year 3 Mathematical Analysis for Economisis, The Enghsh Language
Book Sociely and Macmillan.

Baumol, W.J., 1980, Economic Theory and Operations Analysis 4th edition,
Prentice-Hall of India.

Birchenhall, C. & Grout, P., 1987, Mathematics for Modern Economics 1st edition,
Heritage India. ]
Dowling, E.T., 1980, Mathematies for Economics 1st Edition, McGraw-Hill.

Koutsoyiannis, A., 1979, Modern Micro Economics 2nd edition, Macmillan-
International.

3.12 SELF-ASSESSMENT TEST

“Concepts remain abstract, if they cannot be measured; and measurements remain
mathematical numbers, if they do not have a conceptual basis”. Discuss.

Answers to Activitles

3 {a) x=40
y=24
7= 1650

(b) Q,=2.75

Q,=35.70
P,=45
P,=36.6 -
T=213.94

4 (a) x=7
¥=35
5 ==50

4  (h) (=052
A= (1L98
7=—O.00

Daslc Techniquey -
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BLOCK 2 DEMAND DECISION

In this blﬁck, we will help you to define, describe and discuss various cancepts and .
techniques of demand analysis.

Dcmand is a very crucial economic decision variable. As a manager, you have to

estimate and ahalyse sometimes your own demand and sometimes others’ demand. As

a production manager, you need 1o know your own demand for faclors of production.

As marketing manager, you need to know others’ demand for your product.

In Unit 4, we mtroducc you to all such demand concepls demand for input, demand
- for output etc.

In Unit 5, we undcrlakc an overview of the theoretical developments with regard to
demand analysis.

iIn Unit 6; we examine the empirical estimates of demand backed by an understanding
of demand determinants and clasticities.

In Unit 7, we focus on concepts and techniques of demand forecasting.

All these together should provide you with conceptual and technicalbackground for
unalysing demand deuizuns, N . .
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INIT 4 DEMAND CONCEPTS

itructure

.0 Introduction . )
1 Objectives :

2 Significance of Demand Analysis

3 Coneept of Demand

4 Specification of Demand

.5 Typesof Demand

6 The Demand for Product : Firm vs. Igdusiry

7 A Few Macro Concepts of Demand

8 Summary -

.9 Additional Readings L
.10 Self-zssessment Test e

.0 INTRODUCTION

yemand is onc of the most critical economic decision variables. Demand reflects the
ze and 1he pattern of market. Business activity is always market-determined. The
1anufacturers’ inducement to investin a given linc of production is limited by the size
f market. If the market conditions reflect profitability, the firm starts producing for
1at market. In the process of production, inputs are transformed into flows of output.
lutput, when _sold in the market, vields.revenue. Inputs, to be obtained for the
roductive process, involve costs. Profitisthe difference beiween revenues and costs,
ndit is influenced by the demand-supply conditions for output and input, The demand
yr output and input; the demand for the firm and the industry; the demand by the
snsumer and the stockists; and similar otber demand-concepts become therefore,
slevant for managerial decision analysis. Even if the firm pursues objectives alternative
y prefit-maximisation, demand concepts stifl remain relevant. For example, suppose
1e firm is aiming at ‘customer service', not profit. How can it ensure glrantity and
uality of service, without analysing what the customer really wants? Or suppose, the
rm is destined to discharge ‘social responsibility’ of business. Can this be done without
valuating social preferences? Tastes, preferences and choices are all concepts directly

uilt into the-cconomic concepts of ‘demand’.

.1 OBJECTIVES

Jfter studying this anit, you should be able to:
apprecinte the siznificance of demand analysis
specily a demand function, idenlifying the determinants
classify various types of demand
comprehend a long list of demand concepts
Iocate the sources of demand
“relate demand to the nature of market'structure

.2 SIGNIFICANCE OF DEMAND ANALYSIS

Yemand is one of the erucial requirements for the functioning of any business enterprise
s survival and grewth. Demand analysis is of profound significance 10 management,
nformation on the size and type of demand helps management in planningits
equirements of men, materials, machines, money and what have you. Forexample, if

he demand for a product is subject to terhporary business recession, the firm may plan

5 pile up the stock of unsold products. If ihe’demand for a product shows 2 trend

owards asubstantial and sustained increase in thelong run, the firm may plan to install
dditiona! plant and equipment 10 meet the demand on a permanent basis..If the
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Demand Declslon

demand for a firm's product is-falling, while its rival’s sale is increasing, the firm needs
to plan its sales strategy and sales tactics; the firm may need-to undertake some sales
prometion activity like advertisement. If the firm’s supply of the product is unable to
meet its existing demand, the firm may be required to revise its production plan and
schedule; or the firm may have to review its purchase plan for inputs and the supplicrs’
response to input requirements by the firm. In the same way, larger the demand fora
firm's product, the higher is the price the firm can charge. The common theme
underlying these examples is that the whole range of planning by the firm — production
planning, inventory planning, cost budgeting, purchase plan, market research, pricing
decision, advertiscment budget, profit planning etc. — call for an ana.ysis of demand.
In fact, demand analysis is one area of economics that has been used most extensively
by business. The decision which management makes with respect to any functional
area, always hinges on an analysis of demand.

Demand analysis secks to identify and measure the forces that determine sales; it
reflects the market conditions for the firm’s product. Oncc the demand analysisisdone,

~ the alternative ways of creating, controlling or managing demand cant be inferred,

Activily 1

Briefly answer the lollowing questions ;
a) “/hy is a person interested in knowing the demand for the shares he has purchased?

b) Why siiould the Food Corporation of Il‘ldld be concerned about the demand for.
foudprains to be relensed for public distribution system?

c)'Why does the Maruts Udyog Lid. ask one of iLs officers 1o estimate the demand for
Premier 118 NE in 19907-

You may now think of any demand at randgm, and you are sure to find that there is
ajways some good reason for analysing that demand. The obvious question that may
crop up in your mind is : What is demand? It is easy to describe-the significance of
demand than to define.

4.3 CONCEPT OF DEMAND

As we have-indicated earlier, ‘demand’ is a technical concept from Economics.

Dcmand for a product implies :

a) desires to acquire it,
b) willingness to pay for it, and
c) ablhty to pay for it.

Allthree must be checked toidentify and establish demand A poor man’s desuc tostay
in a five-star hotel room and his willingness to pay rent for that room is not ‘demand’,
because he lacks the necessary purchasing power; so it is merely his wishful thinking.
Similarly, a miser's desire for and his ability to pay for a car is not ‘demand’, because he-
does not have the necessary willingness to pay for a car. One may also come across a
well-established person who possesses both the willingness and the ability to payfpr
higher educartion. But he has realiy no desire to have it, he pays the fees for a regular
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course, and eventually docs not attend his classes. Thus, in an economics sense; he does
not have a ‘demand’ for higher education degree/diploma.

It should also be noted that the demand for a product — a commodity or a service —
has no mearing unless it is stated with specific reference to the time, its price, price 0f
its related goods, consumers’ income and tastes cte. Thisis because demand, asisused .
in Economics, varics with (tuctuations in these factors. To say that demand for an Atlas
cycle in India is 60,000 is not meaninglul unless it is stated in terms of the year, say 1983
when ap Atlas cycIc s pncc was around Rs. 800, competing cycle’s prices were around |
the same, a scooter's price was around Rs.6,000. In 1984, the demand for an Atlascycle
could be different if any of ihe above factors happened to be different. For example,
instead of domestic (Indian), market, one may be interested in foreign (abroad) market
as well. Naturally the demand estimate will be different.-Furthermore, it should be,
noted that a commodity is defined with reference to its particular quality/brand;’if i its
quality/brand changcs it can br deemed as another comm.od:ty

Tosumup, the demand for 2 product is the desire for that product backed by willingness
as well as ability to pay for it. It is always defined with reference to a particular time,
place, price and given values of other variables on which it depends.

Activily B

a) Construct some specific examples showing th'tl despite having & ‘desire’, a person
may not havc

1) "WIllINEAESS 10 PAY T oo e

b) What do you mean by L
) A household'sdemand fora T V. S8L: oot eeeeeneeaas U,

¥e wili now proceed to discuss how the concepl of ‘demand’ differs deper‘dmg upon
acters like .

1) For whar reasons does he demand?

1) How do we specify his demand?

3} Who demands?

[} What does he demand?

.4 SPECIF ICATION OFF DEMAND

Ve may starl with a restatcment of the concept of ! dcmand‘ Demand fora commaodily
s lhe necqss1ry step towards consumption of that commodtly In economic terms, a
‘'smmodity is ‘a bundle of utilities’; it has usefulness (value-in-use) for the consumer.
Jnless the commodity has utility, nobody would be willing to pay forit. When one pays
he price, one is entilled toacquire it and use it. The process of using the commodity {to
e exacl, its utility content) is called consumption; sometimes this process is called .
destruction of utililies’. The process of consumpuon renders satisfaction. It is this ) ' ;,}
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‘satisfaction’ which is to he balanced by “sacriflice’. Sacrifice isinvelved in the payment

forit. The extent of sacrifice in 1erms of price paid depends not only on the utility

(valuc-in-use) bul also on the element of scarcity {value-in-exchange). A person who

. las the ability to pay and Lhe desire Lo possess a scarce commaodity, would be willing to

pay a higher price. What is true of a commodity is also true of a service. Thus, the

demand for a product always reflects both value-in-use and value-in-cxchange. The

intensity of demanditself is reRecled in terms of price paid. You must have often beard:
‘Demond is alwa ys at n price”

However, you should not think that demand is delermined only by price. There are

otherdeterminants aswell. The determinants of demand — its size and intensity—are

the subject matter of economic analysis, i.e. an analysis af consumer behaviour. Inthe
next unit, you will be exposed to alternative approaches to that analysis. This unit,’is
conflined to a few ba51c concepts of demand.

Demand Function and Demand Curve

Demand function is a compreliensive formulation which specifies the factors that
influence the demand for the producl. Forexample,

D,=D(P.. Py, P,B,W, A ETU

Here D, stands for demand for item x (say. a car)
P_. its own price (of the car)
P , the price of its substitutes (other brands/models)
P , the price of its complements (like petrol)
, theincome (budget} of the purchaser (user/consumer)
W. the wealth of the purchaser
A, the udvertisement for the product (car)
E, the price expectation of the user
T, taste or preferences of user
U, all olhcr factors.

Briefly we can state the impact of lhcse determmanls as we observe in normat

circumstances:

i)  Demand lor X isinversely related Lo its own price. As price rises, the demand tends
to fall and vice versa,
3D, _, This is price-demand relation,

_B-ﬁ— < . showing the price effect on demand.

ii) The demand for X is also influenced by its related price—price of goods related to X,
For example, il Y is a substitute of X, then as the price of Y goes up, the demand
for X also tends to increase, and vice versa. In the same way. il Z is a complement
of X, then as the price of Z falls, the demand for Z goes up and, therefore, the
demand for X tends to go up.

3D, >0 & D: <0 This is a cross-demand rclalion,

8Py BPz showing the substitution/complémentarity effect.

iii) The demand for X is also sensitive to price expectation of the cunsumer; but here,
much would depend on the psychology of the consumer; there may not be 'my
.definite relation.
8D,
= Z0.
8E <

This is speculative demand. When the price of a share is expected to go up,

some people may buy more of it in their attempt to make future gains; others may
buy less of it, rather may dispose it off. to make some immediate gain. Thus the
price expcclalton elfect on dcmand is not cerlaln

iv) The income (budget poellron) of the consumer is anotheri lmportant mﬂuence on
demand. As income (real purchasing capacity) goes up, people buy more of -
‘normal goods’ and less of ‘inferior goods'. Thus income effect on demand may be*

posmvcaswellasnegauve A - : o

_@_ > 0. - This is an mcome-demandrelatmn o
88 < showing income effect. - - ' .

-
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Somatimes, the demand of o person (or 1 houschold) may be Influenced not only
by the level of his own absolute income, but also by relutlve income—=hls Incoime
relativ -+ to his neighbour's income and his purchase pattern. Thus u household muy
demund a new set of furniture, because his neighbour has recently renovated his -
old set of furnilure. This is called ‘demonstration effect’. ~ R

+) Past income or aceumulated savings out of that income and expected future
income, its discounted value along with the present lnconie —permanent and’ ;
transilory— al! together determine the nominal stock of wealth of a person. To
this, you may also add liis current stock of assets and other {orms of physical
capital; finally adjust this to price level. The real wealth of the consumer, thus
compuled, will have an influence on his demand. A person may pool all his
resources to construct the ground floor of his house. If he has.access to some
additional resources, he may then construct the first floor rather than buying a fiat.
Similarly one who has a colour TV (rather than a black-and-white one) may

demand a V.C.R./V.C.P. This is regarded as the real wealth effect on demand.

D,
——2>0

aw
Advertisement also affects demand. It is observed that the sales revenue of a firm
increases in response to advertisement up to a point. This is promotional effect on
. 1 .

demand (sales). Thus

vi)

.5.&' > 0.
5A

vii) Tastes, prefegences, and habits ol individuals have a decisive influence on their
pattern of demand. Sometimes, even social pressure—customs, traditions and
conventions exereise a strong influence on demand. These socio-psychological
determinants of demand olten defy any theoretical constructlion; these are
non-cconomic and non-market factors —highly indeterminate. In some cases, the
individual reveal his choice (demand) preference; in some cases, his choice may
be strongly ordercd. We will revisit thesc concepts in the next unit.

Fl

Youmay now notc that there are various determinants of dewnand, which may be
explicitly taken care of in the form of a demand function. By contrast, a demand curve
only considers the price-demand relation, other things (factors) ramaining the same.
This relationship can be illustrated in 1he form of a tabte called demand schedule and

- the data from the table may be given a diagrammatic representation in the form of a
curve, In olher words, a generalised demand function is a multivariate function
whereas the demand curve is a single variable demand function.

D, =D(P,)
In the slope—intercept from, the demand curve which may be stated as

D,=a + BP,, where « istheintercepticrm and B the slope which is negative because
of inverse relationship between D, and P,. '

Suppose, B=(—>0.5,anda =10

Demand Schedule Demand Curve

P, (in Rs.) D, {in Units) .

0.5
2.0
8.5
8.0
7.5
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It may be observed from the Demand Schedule and the Demand Curve above that the
Price of X and the demand for X move in opposite directions. [t may be formally stated :

As price rises, the demand contracts,
As price falls, the demand extends.

This is what is called the LAW OF DEMAND. The statement holds only under cereris
paribus assumption i.c., other things remaining equal. In other words, given

D =a+pP,

D, = 10-0.5P,

dD, : '

——*— = (—) 0.5 =>"Siope of the demand curve.

dp, .

Law of Demand and Changes in Demand

Al this stage, it is important to draw a few simple distinctions. The law of demand has

reference to ‘extension’ or ‘contraction’ of demand, but the changes in demand as a
concept has reference to 'increase’ or ‘decrease’ in demand; the former is imited 1o the
movement along the demand curve, but the latter refers to shifts in the demand curve.

A given demand curve may shift upward to the right or downward 10 the left — the
formerwill show an ‘increase’ in demand but the latter will show a 'decrease’ in demand.

Shlfts in Demand

Increase in Demand Decrease In Demand

P, P,
/p‘- A
P /
P
DI
D
M Py
1 D > E ™~ pY -
0 Q Q b, o Q Qe

Contractlon end Extension of demand

Law of Demand

A s
P, -
Py [
T
P l — *
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You muay note that if at the snme price (OP), more is demanded (OQ, > 0Q) or

the same (OQ) Is demanded at a higher price (OP, > OP), you have an increase In

demnn-t, On thie othier hand, if at the same price (OP), less is demanded (OQ, < OQ)

or the are (QQ) is demanded at a lower price {OP, < OP), then you have thic case

of a decrensc [u demund. Tn other words, increase or decrease in demand may

result irom the operation of non-price factors. By contrast, the extension or contraction
" of demand results from the operation of own-price factor alone. If as 4 result of a rise

in price {by P-P,), demand comes down (by Q-Q,), that is contraction of

demand. Simnilarly, if as a result of a fall in price (by P-P,), demand goes up (by Q-Q,),

that is extension of Zemand, In other words, there is a world®of conceptual difference

between:

a) Extension and Increuse of «emand, and

b) Contraction and Decrzase of demand.

This distinction is very useful in demand analysis. For example, we may now slate more
clearly and technically the ‘reiatedness’ of goods/factors that we demand: .

When the price of X geus up (dewn) the demand for X contracts (¢xtends)y and if as 2
result the demand for Y increases (decreases) then X and Y are substitutes.

When the price of X goes down (up), the demand for X extends (contracts); andif as a
resull the demand for Z increases (decreases), then X and Z are complements. You may
note that.the detand (or related oods like Y and Z has changed not because of 2

_change in its ovn-price in abselute sense.
Activity 3

a)Miuke a list of the ‘effects' on demand. You need rnol defline/describe them, bui you -
may recall the understanding of each concept. in the subscquent unit, you will be-
exposed to a more formal tresiment of those “cffects’. '

{Hint: A demand curve plois a single variable demand function).

4.5 TYPLES OF DEMAND

In the preceding v+nit, you have been told that you may specify demand in the form of
a function, schedule or curve. Much of this specification and its form depends on the
nature of demand itseli —its type and determinants. From this standpoint, we can talk
about a few olher distinct coneepts of demand: - '

i) Direct and Derived Demands

Direct demand refers to demand for goods meant for final consumption; it is the
demand for consumers’ goods like [ood items, readymade garments and houses. By
contrast, derived demand refers to demand for goods which are necded for further
production; it is the demand for producers’ goods like industrial raw materials,
machine tools and equipments. Thus the deinand foran input or what iscalled a factor
aof production, is a derived dcmand; its demand depends on the demand for output
where the input enters. In fact, the quantity of demand for the final output as well as
the degree of substitutability/complementarity between inputs would determine the '
derived demand fora given input. For example, the demand for gas in a fertiliser plant
depends on the amount of fertiliser to be produced and substitutability between gas and
coal as the basis for fertiliser preduction. However, the direct demand for a product is
not conlingent upen the demand for other products. '

Thmiond Congapts
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Of course, it must be noted that the distinction between consumers' goods and
producers’ goods is somewhat arbitrary, for whether a produet is meant for final
consumption or further production depends upon its use. For example, a refrigerator
located in a housc is a consumer product; while a relrigerator located in a chemist's -
shop is a producer item. However, the distinction is useful because, ameng other
factors, the direct demand for consumers' goods depends on consumers' income, while
the derived demand for producers’ goods depends on thé final output and its techrolngy
spcc:flcauon

ii) Domestic and Indusirial Demands

The example of the refrigerator can be restated to distinguish between the demand for
domestic consumption and the demand for industrinl use. In case of certain induslrial
raw materials which are also used for domestic purpose, this distinction is very
meaningful, For example, coal as both domesltic and industrial demand, and the
distinclion is important from the standpoint of pricing and distribution of coal.

fit} Autonamous and Induced Demands

When (he demand for a product is tied to the purchase of some parent product, its
dernand s called induced or derived. For example, the demand for ccment is induced
by (derived from) the demand for housing. As stated above, the demand for all
producers’ goods is derived orinduced. In addition, even in the realm of consumers’
goods, we may think of induced demand. Consider the complementary items like tea
andsugar, bread and butter cte. The demand for butier (sugar) may beinduced by the
purchase of bread (tea). Autonorious demand, on the other hand, is not derived or
induced: Unless a preduct is tolally independent of the use of other products, it is
difficu!t 10 talk aboul autonomous demand. In the present world of dependence, there
is hardiy any autonomous demand. Nobody today consumes just a single commodity;
everybody consumes a bundle of commodities. Even then, all direct demands may be
laosely called autonomous.

In the context of cconometric estimates of demand, this dislinction is used to identify
the delerminants of demand. Fer example, in

D =a+BP,
‘e’ represents the autonomous part.which captures the influence of all non-price facters

ondemand, whereas B P, represents the induced part—- D, is induced by P, given the
size ol B. ‘

iv) Perishable and Durable Goods’ Demands

Both consumers’ goods and producers' goods are further classified into perishable/
non-durable/single-use goods znd durable/non-perishable/repeated-use goods. The
former refers to final output like bread or raw material like cement which can be used
only once. The latter refers to items like shirt, car or a machine which can be used
repeatedly. In other words, we can classily goods into several categories ! single-use

- consumer goods, single-use producer goods, durable-use consumer goods and durable-

use producers goods.

Thisdistinction is useful because durable products present morg complicated problems
of demand anatysis than perishable products. Non-durable items are meant for meeting
immédiate (current) demand, but durable items are designed to meet current as well as
future demand as they ave used over a period of time. So, when durable jtems are.
purchased, they are considered to be an addition to stock of assets or wealth. Becguse
of continuous use, such assets like furniture or washing machine, suffer depreciation
and thus cali for replacement. Thus durable goods demand has two varieties —
replacement of old products and expans:on of total stock. Such demands fluctuate with
business conditions, speculation and price expectations. Real wealth effect 1nﬂucnces
d:_m'md for consumer durables.

v) New and Replacement Demards

This distinction follows readily fronfthe previous one: If the purchase or a\.qmsmon of
anitem is meant &5 an addition tostock, itisa new demand. If the purchase of an item

* is meaht for maintaining the old stock of capital/asset intact, it is replacement demand.

Such replacement expenditure is Lo overcome dcprcc1at10n in the exisIing stock
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You may observe that this distinction has reference mostly to the durable-use
producers’ gaods like machines, The demand for spare parts of a machine is
replacemant demand, but the demand for the latest model of a particular machine (say,
the latest zcneration computer) is 2 new demand. Incourse of preventive maintersnce
and breakdown maintenance, the eiagincer and his crew often express their replacement
demand, but when a new process or 2 new technigue or a pew product is to be
introduced, there is alwuys 2 new demand.

You'may now argue that replacement demand is induced by the quantity and quality of
the exisling stock, whercas the new demand is of an autonomous type. However, such
a distinction is more of degrce than of kind. For cxample, when demonstration effect
operates, a new demand may also te an induced demand, You may buy a new VCR,
because your neighbour has recently bought one . Yours is a new purchase, yet it is
induced by your neighbour’s duinenstration.

vi) Final and Intermediate Demands

This distinction is again based on the type of goods — final or intermediate. The

demand for semi-finished products, industrial raw materials and similar intermediate

goods are ail derived demands, i ¢., induced by the demand for final goods. In the /
context of input-output models, such distinction is ofien employed.

vii} Individual and Murke: Demands

“This distinction is often employed by the cconomist to study the size of the buyers’
demand, individual as well as collective. A market is visited by different consurmers,
consumer differences depending on [actors like income, age, sex elc. They all react
differently to the prevailing market price of a commodity. For example, when the price
is very bigh, a low-income buyer may ndt buy anything, though a high income buyer
may buy something. In such a case, we may distinguish between the demand of an
individual buyer and that of the market which is the aggregrate of individuals. The

following table illustrates this situation : . ‘
Priccof X (Rs.) . Unitsol X purchased by .
A 3 C Markel (Total)
10 2 0 0 2
8 4 2 ¢ 6
6 s 4 1 10
5 7 6 3 16

You may note that both individuzl and market demand schedules (and hence curves,
when plotted) obey the law of demand. But the purchasing capacity varies between
individuals. For example, A is a high income consumer, Bisa middle-income consumer
and Cisin the low-income group. This information is useful for personalised service or
" target-group-planning as a part of sales stralegy formulation.

vili) Total Market und Segmented Market Demands

This distinction is ni« z mostly on the same lines as above, Different individual buyers

topether may represent a given market segment; and several market segments together

may represent the total market, For example, the Hindustan Machine Tools may

compute the demand for its watches in the home and foreign markets separately; and

then aggregate them Logether Lo estimale the total market demand for its HMT

watches. This distinclion takes care of different patterns of buying behaviour and

consumers’ preferences in diffcrent segments of the market. Such market segments

may be dcf_ined in terms of criteria like location, age, sex, income, nationality, and so

on. Different segments of the market may be represented by different regions/zones,

different uses of the product, different distribution channels, different customer sizes

- and different sub-products. Each of these scgments may differ with respect to delivery

- prices, net profit margins, element of competition, seasonal pattern and cyclical

sensitivity. When these differenees are great, demand analysis must be done segment-

wise, and aiccordingly, dificrent market strategics may have 10 be followed for different

scgments. For example, the printing press often charges dilferent rates for ‘rush order’

‘and ‘regular order’ jobs; the dryeleancer also charges different rates for ‘ordinary’ and

‘urgent’ services; the airlines charges different fares for dilferent passengers — .
L

‘cconomy class’ and ‘executive class’,
- 1
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¢) How is ‘consumption’ different from ‘demand’?

ix} Short-run and Long-run Demands

This distinction is also drawn on similar lines as above, with specific reference to the
time segments in demand analysis. Short-run demand may be taken to mean
immediate, existing demand which is based on available taste and technology.
Long-run demand, on the other hand, refers to the size and pattern of demand, which
is likely to prevail in future, as a result of changes in technology and tastes, product
improvement and promotional efforts, and such other factors where adjustments take
place pver a period of time. Price-income fluctuations are more relevarit as '
determinants of short-run demand, while changes in food habits, urbanisation,
work-culture etc. must be consjdered for long-run demand analysis. Traditional
economic theory neglects this distinction. You may recall, the economists normally
distinguish between short-run and long-run with reference to production and costs, and
not demand. However, from the standpoint of control and management of demand,
this distinction is helpful.

x) Company and Industry Demands

An industry is the aggregate of firms (companies). Thus the Company’s demand is
similar to an individual demand, whereas the'industry’s demand is similar to aggrepated
total demand. You may examine this distinction from the standpoint of both output and
input, ’

For example, you may think of the demand for cement produced by the Cement
Corporationof India (i.e., a company's demand}, or the demand for cement produced
by all cement manufacturing units including the CCI (i.c., an industry’s demand}.
Similarly, there may be demand for engineers by a single firm or demand for engineers
by the industry as a whole, which is an example of demand for an input. You can
appreciate that the determinants of a company’s demand may not always be the same
as those of an industry’s. The inter-firm differences with regard to technology, product
quality, financial position, markst (demand) share, market leadership and '
competitiveness — all these are possible explanatory factors. In fact, a clear
understanding of the relation between company and industry demands necessitates an
understanding of different market structures.

Activity 4

a) Write against each statement, TRUE or FALSE,

i) Inthestaiement of ademand functionin the slope-intercept from, D, = a+p P,
the intercept term o represents the shift parameter. ... [T

ii} The demand for management traineges is a derived demand. ...l

iify Demand recession in a market may mean either a contraction in demand or a
decreasc indemand orboth. ..............on, P

iv) The share market is always subject to speculative demand. ...........veeieee
v) Dcmand is a multi-variate relationship. ....., rerarraarias e

bYQuote appropriate exumples of . ) .

i)  Closc-substitules: ......... berrreterra e PO
i) Perfect COMPIEMENS 1 .vereoeeeiaei i et crie i O
iiiy MNewdemand: ........ ettt e ......... e :
iv) Intermediate demand :
v) Consumer durables; ......cocviniviieniciiinien.s freeenr e

Vi) Derived demand i covvvveirieicninis et e e
vii) Seasomaldemand: .............ciiee R PP Creranas
viti) Autonomousdemand @ ..ooeeiiiiiiie e Cretere e peeteeitans

ix) Conspicuous consUMPLON I .oviveiiimiioiiniie e
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4.6 THE DEMAND FOR PRODUCT :

FIRM Vs. INDUSTRY

The dema

nd analysis is inadequate and incfficient, if it has no reference to the market

structure i.c., fhe position of the firm within the industry.

ortant market structures are distinguished on the basis of the product-

The imp
differentiation and the number of sellers.
Natere of Products

Number of sellers Standardised Products Differentlated Products

Oneseller Monopoiy —

Afcwsellers Homogeneous Differentioied
oligopoly . oligopoly

Manyseliers Perlect Monopolislic
competilion compelilion

_Since asingle firm constitutes the
is the same as the indusiry’s deman
two demands are different.

whoie industry in a monopoly. the company's demand
d, while in all other types of market, the

Flrm'sfIndustry's Demand under monopaly

Under monopoly,
falling. A monopolistcan sell larger quantity on
price, he loses his sales. The de
quoted as examples of monopo
Telegraphs may ceasc 1o b
Vayudut may have to com

Under perfect competition the firm's
demand. A company can sell as muc
determined by the interplay of the
as illustrated below:

Industry’s Situation

T

Puh,

the demand curve asseen by the seller (firm ot industry) is downward
ly at a lower price. If he charges a high

mand for postal services and airline services are often
ly in India. Of course, with privatisation, Posts and |
e a government monopoly. Also, Indian Airlines and
pete with other modes of transport in certain sectors,

demand is completely divorced from the industry’s
h as it wishes to at the ryling price, which is
forces of industry's demand and industry's supply.

Firm's demand

Df

Demend Coucents
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Thusthe industry's demand for the product is downward sloping, but the firm's demand
is a horizontal straightline. Such a perfect market situation is very fare, though the
market for agricultural goods may approximate such a situation. ' U

In menopolistic competition, where therc are many sellers with differentiated products
(such as toothpastes, tea, textiles etc.) the industry's demand curve has a very little
weaning. For, the products of rival firms are advertised like different products and so
we have only company demand for cach brand of a commodity like that in monopoly.
The situation is illusirated below:

Industry®s denand | ’ Firm's demand

Pl

e
-
D«

In this case, the industry’s demand is relatively stable compared to that of a firm. A
firm'’s demand changes easily and suddenly due to a slight change in rival’s stratcgy
and tactics with regard to price, package, colour, discounts etc. which are mostly
subject to buyers' illogical preference. Thus for a given change in price, a firm’s demand
changes proportionately larger than industry’s demand. ’

Under homogenecus oligopoly, where sellers are few and products are identical,
business is transferable among rivals. The company's own demand is influenced by
rivals’ action. Cement and steel fall in this categary.

In differentiated olipopoly also, the demand for an individuzl company’s product is
related to industry’s demnand, buz this relationship is less close, compared to the one_

" under homogeneous oligopaly, bécause some consumers have definite preferences for

some particular brands of say, cars, bicycles, refrigerators etc. -

A very large number of hypotheses have been suggested.to, explain such oligopoly -
situations. One of these hypotheses speaks of Kinked Demand.Curve. It is suggested
that price rigidity is a characieristic feature of oligopoly. Once.the price has beensctat
OP, there will be resistance 1o changing it. This is because, if a, firm raises its price, its

Firm's demand under uljgupol}
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rivals will not raise the price untess there isindustry-wide increase in costs. If, however.
. a firm lowers ils price, the rivals will follow suit. Thus when we consider two demand
curves simultaneously in the context of anticipated reaction to a rival’s action, we find
that for a price higher than OP, the relevani demand curve is d-e, whereas for a price
.an OP, the relevant demand curve is e-D'. Thus the firm’s demand curve under

lower Ll
ink at point ¢, Eventually, wewill have more to say

oligopoly here, d-¢-D!containsak

" on such demand curves. . o
s asiluation where a large number of sellers sell identical products
we encounter imperfect market structure. Based on the
analysis herc, we may (herefore suggest that in reality, the demand for the product of a
firm is multi-variate d, = d {P;, Py, P, A, A, S, S, Yol )

‘demand for the product of the ith firm

Perfect competitiona
is too ideal to be real. Mostly,

whered, =
p, = pricecharped by the ith firm

price charged by other firms {rivals} «
price of related products .
advertisement and selling expenses of the ith firm
advertisement and selling expenses of the rivals
Style of product of the ith firm
Style of product of other rivals
consumers’ income '
= consumers’ lastcs and preferences.

o
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|

o
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The conclusion from the above discussion s that thedemand function of the oligopolist

is multivariate. Thuseven if pricesare sticky, th eré are other factors that influence the

. demand for the firm. Based on the historical data,on these other factors, one may

-attempt to estimate statistically a demand function for an oligopoly firm. However,
there are many estimation difficulties. Addiu’gna]ly,' the market environment of the
frm in the real world changes so fast thatany statistical demand [unction becomes
inappropriate for [uture decisions. unless continuously revised.

Finally, in concepiualising the demand for a firm's product’s you must consider the
sources of demand. The traditional economic theory concentrates on final consumers’
demand. In reality, the consumers’ demand is only a small fraction of the aggregate
demand for manufacturing products. The majority of manufacturing products are sold
to other businesses, other firms for processing, oI 10 wholesalers and retailers through
whom the product reaches the final consumers. In view of this real world business

. practice, youmust try (0 identify the determinants of demand by the various groups:

nal and irrational buyers’ preference.

| Consumers’ demand : [t depends on both ratio
be considered along with the

The socio-psychological determinants have Lo
traditional price-income factors. ' o
nits produce as per the order, size

. 2 Other firms’ demand : Some firms like ancillary u
t. They cnjoy a protected and

and specification given to them by their parent uni
assured market.
& volume of expected sales, costs of

3 Wholesale, s* demand : Among other things’ th
o hold etc. would delermine the.

_holding stocks, physical and financial capacity t
wholesalers” demand. .

- 4 Retailers’ demand : In this case also, the demand will be decided by
expected delivery, fixed and variable costs of holding inventory; cyc

fature of final consumers’ purchase eic. i

5 Suppliers’ demand for its own products : In amodern exchange economy, we mostly
produce what we do not consume, and we mostly consume what we donot produce.
Howcver, somelimes we may consume a part of what e produce. The farmer
himself would like to retain a part of his own produce for self-consumption. This is

-called reservalion demand’.

factors like
lical or seasonal

. Tosumup, when you consider the demand for product, it is necessary to be clear about
the structure of market and the sources-cum-uses of the product. After all, thergisa
_conceptual difference between ‘demand as seen by the buyer' and ‘demand as seen by

" the seller’. The former is determined by the buyers’ prefercace and purcl'_msin_g
capacity, angd the latter is determined by the nature of competition prevailing In the
market and its'conscquent impact on the revenue earning possibility for the scller.

Dentar:! Cancents

LS

ol o ey iy gy

LEI=0 e o |

T T AT




L il Bl

18

) Identi[ythcnatdrcofdcmand foraproducllikcrcl’r.igcr

‘27 A FEWMACRO CONCEPTS OF DEMAND.

 within the macro-economic environ

Activity 5 ;

a) ansidcr ihe case of a monopolist who is sclling thie same product al twa diffcrent
prices in two different markets, characlerised by two different deand conditions.
Use imaginary data to draw the individual demand curves for Lhe (wo scparale '
markels as well ds the aggregated market demand curve,

A

‘ .
. ”~

b) Whatis ‘rescrvation demand'? Give acouple ol cxamplcs. How does the reservation
demand for foodgrains affect the marketable supply of locdgrains? '

ator from the stancdpoinl of a

i) houschold purchaser
ii) povernment purchaser
ifi) chemist

iv} distributor

v) manufacturer himself.

e T .
...................................... T R TR R
....... '
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Eprmran remran Pimiaes PEFTTPITET ALY amrmmarngn parimnaan T pebransn pemedmmabpEraREEELEE TR IR
............ F e L LR L PremerErTasIEEILTATEERYREEEALILS

osed so far to a variety of micro-concepts of demand.
ter these concepts. A manager, however, operates
ment; assucha few macro-concepts of demand may
t juststop atthe demand for his product withinthe

gregate
n the industey’s de

In this unit, you have been exp
As a manager, you pced to mas

also be relevant for him. He may no
industry; he mayneed to understand ag
because national demand may constrai
influence a firm’s demand.

mand which in its turn may

Some of these macro-concepLs of demand are listed and defined below for your ready

reference : A

o Effective Demand : This refers to the agpreg
economy, reflecting total demand (size of th
manufacturers to match that demand by sup
should create employmcnt,‘induce output and generate incom

ate volume of expenditure in an
e market), which induces the

ply. Thus if demand is ‘effective’, it
e in the economy.

:

demand within the economy asa whole; -
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« Consumnption Demand : It is a component of the effective demand; it has reference
to the demand {or consumer goods i.e., consumplion exbenditure of a nation which
dencnds or national incoma,

¢ Investment Demand : Itisanother component of effective demand; it hasreference
to the demand for investment goods i.e., investment expenditure in the nationz!
economy which is dependent on the net return on investment.

Both consumption and investment demands may be disaggregated into household,
private, corporate and government expenditures. - . '

o Demand for Money : This refers to desire to hold money (liquidity) in hand. In this
case also, you may think of houschold demand, private carporate demand and
government demand for moncy — ali of them agpregaled reflects the total demand
formoney in the economy as a whole. The demand for money or what is sometimes
called ‘liquidity preference’ originates in either of the three motives — transaction,
precaution or speculation. Accordingly, we may speak of transactlon demahnd for
money to meet day-to-day exchange transactions. The precautionary demandgfor
money is to meet contingency requirements. The speculative demand for money has -

got long-term business usc; it is mostly influenced by the market rate of interest. In

+ fact, the rate of interest is the opporlunity costs of holding money in hand for
_speculalive purposes. ) ;

: . . A
¢ Demand for Bonds : Since money and bonds are substitutes, the demand for bonds
is related to the demand for money. '

We are notinterested in enlarging the list here. The idea is to make you familiar with 2
few macro-concepts which are also amenable to micro-treatment, if you so desire. In
our subsequent units, we will concentrate on the analysis of micro-concepts of demand.
And most of this micra-analysis is also relevant for macro-concepts of demand at the
aggregate level, That is why we hear a lot about ‘Micro-foundations of
Macro-economics’ in recent literature, .
"Activily 6 _ : : : o -
a). The Natiopal Thermal Power Corporation (N'I‘PC_:).hasﬂOalCd,bOT'ds'w raisc
. "capital. State clearly a multi\:ariatc demand-funguon for NTPC bpnds. Do fwl
. forget to delinc your terms/sgmbols. I '

uYy ﬂlc'exl)oi:l demand for India’s iurnkc;ﬁprojffc_ls is lately showi .
" Howdo you account for such demand rcgessnon? Can you specl
- function? N T

ngadownward trend.
fy an export demand

.Dermand Couacepls
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Demand Decisvion

4.8 SUMMARY

Demand is a critical economic decision variable, Demand analysisis very significant for
managerial decisions, particularly.decisions refated to market slrategy and tactics in the
area of pricing and advertising. Demand analysis has also a dircct bearing on production
planning, inventory managemeift, materials handling, manpower utilisation, financial
evaluation and investment decisions. As a baslc concept, demand means desire backed
by willingness to pay and abilily 10 pay. Demand is thus always at a price paid.
However, there are many determinants of demand — both price and non-price factors.
In subsequent units, we will {ake up a detailed analysis of those factors or ‘effects’. In
this unit, we have exposed you to a host of concepts of demand. These concepts are very
basic to the understanding of demand determinants. Such determinants affect bothtie
ditection and the proportion of change in demand. For demand analysis, reference
should also be made to the sources of demand, uses of the item demanded, the structure
ket where the firm is located. We will make extensive use of these demand

of the mar .
histication in them in subsequent blocks. The fact

concepls and bring about further sop

_ remains that the demand concepts introduced in this-unit lie at the root of a lot'of

analysis in managerial economics, and therefore you should aim at conceptual clarity
while reading the matcrial presented here.

4.9 ADDITIONAL READINGS

1 Mote, V.L., Samuel Paul & G.S. Gupta, 1987. Managerial Economics — Concepts
‘" & Cases., Tata Mc-Graw Hill Publishing Company Ltd.: Bombay. {Ch.2.)

2 Koutsoyiannis, A. 1979. Modern Microeconomics, 2nd ed. The Macmillan Press
Lid. : Lendon{Ch. 2, Section I'V.} .

4.10 SELF-ASSESSMENT TEST

1) Distinguish clearly between (a) Desirc and Demand (b) Direct and Derived demand
(¢) New and Replacement demand (d) Rush and Regular order (¢) Autonomous
and Induced demand (f) Total Market and Market scgments (g) Contraction and

Decrease in demand. .
2) “The demand for the product of a [irm within a given industry is influenced by the
nature of market structure and sources of demand.” Discuss. '

3) Why is demand analysis significant for management? Identify various conceptsof
demand relevant for various functional areas of management. :
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UNIT 5 DEMAND ANALYSIS

Structure

5.0 Introduction

5.1 Objectives

5.2 The Cardiral Ulility Approach

5.3 The Indilference Curve Approach
5.4 Derivation of Demand Function

5.5 The Revealed Preference Approach
;3.6 Some Receat Developments

5.7 The Theory of Consumer's Choice under Risk
5.8 Exceptional Demand Curves .
5.9 Summary

5.10 Additional Readings

5.11 Self-assessment Test

5.0 INTRODUCTION

. Inthe previous unit you have been introduced to the concept of demand and the various

influences (factors) on the demand for a commeodity. Among the factors mentidned, it

is (e own-price of the commodity which has the greatest influence on the demand for

a particular commodity. You have observed that the demand for a commodity is

inversely related to its own price, implying that when own price falls, the quantity

_ demanded extends, and when own price rises, the quantily demanded contracts. Ifwe
plot this relationship, we get a downward sloping demand curve.

In this diagram, we have taken the commodity to be wheat, so we call it the demand
curve for wheat, Mathematically such 2 demand curve can be expressed as 2 demand
function of the form Dy== d(P,) where the form of the function can be linear
(straightline) or non-linear {curves). You may recall that when we use demand curve
we hold all other influences like income, prices of other goods, cunsumer's tastes etc:
on demand for a commodity constant and only vary the price of own commaodity and
study how demand responds to such price variations. Normally we find that both
individual and market demand curves are downward sloping.

Price of Wheat

D,
.
)y

Quantity of Wheat

In this unit, we hope to explain why such a demand curve is downward sloping. Tn other
. words, we lidve to explain why the-quantity demanded extends when price falls and
contracts when price rises, i.¢., what has been referred to in the previous unit as the law
of demand . This law may be explained in terms of various approaches (theories of
cunsumer behaviours). In particular, we will be considering the following approaches

to dcmfnd analysis.
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i) . The Cardinal Ulility Approach which was developed by Alfred Marshall, the
cdloyen of economists. ’ ) :

i) The Ordinal Utility Approach (also known as *“The Indifference Curve Approach"”)
was developed by two renowned economists of the Z0th century — L.R. Hicks and
R.G.D. Allen.

ili) The Revealed Preference Approach which has been developed by one of the
greatest living cconomists of our times Paul A. Samuelson who leaches at ML T.
(Cambridge U.S.AL). - '

iv) The theory of Consumer’s Choice under Risk and Uncertainty which has been
developed by authors like Yon-Neumann and Margensters.

v) Finally, the latest developments with regard to some demand models will also be

referred.

5.1 OBJECTIVES

On completing this unil, you should be able 1o:.
@ take stock of various determinants of demand; -

r

e analysesome of those determinants in lerms of the theories of consumer behaviour;

& cvaluale the uses of aliernatives approaches (Lhcories) to demand analysis i.¢.,
explanation of a downward falling demand curve;

e understand the circumstances under which you may get exceptional demand curves;
and

e derive n demand function from given information about consumer’s prefcrence, his
objective and constraints imposed by the size of his budget. :

5.2 THE CARDINAL UTILITY APPROACH

The question to begin with is : Why does a cunsumer desire a commodity? Marshail
thought, it is because it gives the consumer utility or satisfaction or happiness or
subjective sensation from the act of consuming the commodity. According o Bentham,
2 traditional economist, the utility of an action is the difference between the pleasure
enjoyed and the pain suifered as a consequence of the action. He regarded ulility as a
magnitude Lhat is in principle measurable in the same way as the body temperaluré or
body weight is. Utility can also be compared among individuals, (i.e. inter-personal
comparison of utility can be made). The concept of utility was refined further by the
marginalists fike Walras, Jevons and Menger. Utility was defined as the power or the
ability of a commodity to satisfy human wants, Utility is thus a measure of satisfaction
that a consumer receives from the consumption of a commodity. Since utility is
something which is cxperienced by the person, it cannot be measured by someone clse.
1n this sense, it is subjective. However, the marginalist schoo} assumed that utility is .
measurable (by the person who experiences it). Marshall accepts the Jevonian '
proposition and builds cn it to explain demand.

The Marshallian theery of demand is based on the following set of assumptions.

i) The consumer behaves rationally : i e. cach consumer tries to maximise his own
utility; and the choice belween various poods by a consumer is ultimately determined
by his own cvaluation of his own self interest. This implies that each consumer must
possess 2 utility functiog which reflects the tastes and preference of the consumer. Such
a utility function is a relationship between utility, and the quantity and quality of each

preduct or service constmed.

ii} Utility is a cardinal concept : This implies that one can measure it quantitatively on
numetical scale. I 1zility is measurable cardinally, then itimplies that there exists a unit
of measurement. Marshall assumes tha
i.c. in terms of price which each consumer is willing to pay for each unit of the

commaedity rather than do without it. In other words, we ask the consumer. “How

t the utility can be measured in terms of money —-
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much money are you willing to pay for cach unitof anapple rather than go without it?" Demand Analysis

and this gives an indication of the utility derived from its consumption. If utility can be
measured, then it can be compared also belween persons, between gacds and so on.

iii) Ifmuncyisthe measuringrodin terms of which utitity is measurable, then we have
to assume that the measuring rod itself remains constant. And, therelore, Marshail
assutnes that1he marginal utility of money remains constant i.e., the value of Re. | to
consumer remains constant irrespective of whether his stock of money is increasing or
falling. This implies thut when the consumer’s income rises or falls, the utility of Re.1
remains constant. This is, however, an unrealistic assumption because utility of money
depends upon income. ’

iv) The proportion of income spent on each product is very smail : The budget equation
ofaconsumeris B=P, X+P Y+ . This implics that when price is varying,

a consumer will not experience a gain or fall in real income, which in turn implies that
the utility of rupee always remains constant.

v) Ulilityisindependent: Thisimplies that the utility derived from the consumption of
,commogity Xdepends only on the amount of X consumed and not on the quantities of
 olher conmnodities consumed, i.e. U, =1(Q;); U, =g(Q,), U, = h(Q,). Therefore, the
" Utility functionis : U = U, + U, + U, where U = total utility derived from the -

consumption of various commodities. This shows that the utility function is additive. [E

X, Y, Z arc interrelated, we cannot write the total utility functions in this form. Thus

independence of utility implics that there arc no related goods.

vi) The consumer is never satiated with a commodity : Thisis known as the non-satiation
assumption, that is, a consumer always geis higher utility from larger quantity
_consumed than from smaller quantities. ' .

vii) Consumei’s tastes remain unchanged : There is no change in his choice pattern and
preicrence al a poinl of ime. '

viii) Consumer’s income is constant and that the money income is all spent in the )
same period. In other words, in static models savings give no positive utility to the -
consumer. ) ’

ix) Each consumer forms a tiny part of the marketand cannot influence the market
prices of goods and services through his own actions (i.¢. by varying his own demand
for the commadity). ' :

x) The consumer behaviour is subject to Law of Diminishing Marginal Utilily : The law
stales that @ Alter sufficient units of a commodity have been consumed, a consumer
experiences diminishing marginal utility for the additional units cunsumed. i.c.
additional utility from each additional unit of a commadity goes on diminishing. The
total utility will be increasing but at a diminishing rale. The law need not apply to the
very first unit consumed, but eventually will, as the consumer gocs on consuming more
and more units of the same commodity. The extra satisfaction or utility will be falling.
It is known as the Law of Eventual Diminishing Marginal Ulility.

You should be able ro recall the concept of marginalism. Presently the concepl of
Marginal Ulility is defined as the addition to tota! utility caused by consuming
additional units of a gommeodity. This can be illustrated g‘r'aphigally as fc_:allows :
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Demand Uecision”

Suppuse the quantity consumed is measured on the horizontal axis, in physical terms.

and total utility or satisfaction is measured on the vertical axis {in units or nieney).

Youmay note thar the total utility is first increasing at an increasing rate up 1o point N
{which is also ciled the point of inllexion),

Also note that beyond X, units consumed total utility starts falling.

' d(TU o :
MU, = —-((-J-‘c—“)\vhcrc d(TU,)is the increase in (otal utility and dx is the increase in

units consumed. Note that TU, stands for otal utility and MU, for marginal utility of x

and Marginal Ulility for any unit of the commodity consumed is given by the slope of
the tangent line at a point on the total utility curve, corresponding 1o a given unit
consumed. If you are deriving the marginai urility schedule from the total ulitity
schedule you will find that (i) when Total Utility is increasing at an increasing rate,
Marginal Utility is increasing, (if) When TU is incréasing at a deereasing rate, MU is
falling. You may alsorecall, in this context, the relation between average and marginal
utility,

Thercfore, we find that the Law of Diminishing Marginal Utility applics only when
consumption is beyond X. The law actuatly holds for consumption between X and X,

Infactat X;,MU,=0,i.c., TU, is maximum. Please note that when TU, is falling MU, i

negative. Also note that when MU, is zero the cosumer is completely satiated with the
goods. The Law of Diminishing MU, holds when MU, is positive but declining. The lax
is also known as the Law of Satiable Wants,

Rationale behind the Law of Diminishing Marginal Utility

When a consumer has fewer units of a commodity then he might use them to satisfy the
most tmportant necds. As the number of units available increases, the needs Lo which
thesc units may be put become less and less important and thercfore yield less and less
additional utility. For instance, when o consumer has one buckel ef waler, she mighi
use it for drinking purpose only-—the most urgent need. As the quantity of water-
available increases, she might start using it for cooking, washing and gardening. Some
impartant points about the law must be noted. (i) The units in which the commodity is
used must be defined appropriately. For instance, a bucket full of water, one boltle of
campa cola, haif a litre of mother dairy milk. ete. (ii) The commodity must be finely
divisible. Otherwise we cannot draw a continuous marginal utility curve. (iii) The taste
of the consumer must remain unchanged over the period the law is applicable.

Activity 1

Given the following table relating units consumed and total utility, find
Incremental/marginal uiility for each units consumed, i.¢. fill in the biank eolumms.

a) Units Cansumed I Total Litility Average Incremental ‘Avurugg:

{Ir Units) (In Units) Utitiry * Utllity .| Ineremema
- o (InUnits) | (InUnlts) Utltly

10 1 _—_-
12 130 ’
L I ; ‘ 170 y
if . 210
18 N 230
20 - 240 ’
22 245 -

Units of Utility are somelimes called wtils, which may he measured in money.

) U'nits consumed 1' Total Ulility Marginal Utility

tin Unfes)of cammadiry | {Ln Lrits) (In Lnlts)

I 10

2 13

E 27

4 3l

5 ) 34

f 36
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In the Marshallian approach, the Law of Diminishing MU is the basis of the faw of
demand (i.e. for the demand curve to be downward sloping). The law of demand can

be explained as follows :

Over the period we are analysing the purchase behaviour, the consumer’s money
incomeis held constant. It is assumed that the consumer consumes only one commaodity
X say. We also assume that the prices of the commodity remains constant.

It should be noted that anything which yields utility is called economic good(s).
Anything which yields disutility is called economic-bad(s}. When the consumer:
maximises utility, we assume that only economic goods are consumed. The consumer’s
total utility function is given by U = [(xy). This utility function represents the taste of
the consumer. You may note that in the utility function the prices of the commodities
will never enter. In other words the consumer desires the commeodity independent of
the price, The price enters when the consumer is making the choice of actual consump-
‘tion. Thus, the price enters the demand function for a commodity and not the utility
function. Incidentally the demand function is derived from the consumer’s utility
function, We shall indicate the derivation subsequently,

'I'he. Allocailon of consumer®s money income between various commodmes in order to
maxlrmse total utility. This can be cxplained with the help of the following cxamples

Supposc during a given period of time (for instance 2 month) a consumer has

Rs. 1300 as money income and supposc that he spends this income on three goods —
goods X (housing), goods Y (education), poods Z (entertainment). Suppose he
allocates Rs. 700 to housing, Rs. 100 to educarion and Rs. 500 to entertainment. The
question is whether the consumer is maximising his total utility. The answeris ‘No'. In
fact by rea)location of Rs. 1300 you can show that the consumer's total utility increases.

As we have stated earlier, in the Marshallian Theory of Demand, the utility functions
arcmdependent separable and additive. In other words, U, = f{x); U, = g (y) and

= h(z) and total utility U = U, + U, + U,. Inthe initial allocatlon of Rs. 1300 the
consumer s total utility is given by the sum ot the areas under the respecuve marginal
utility schedules, corresponding to the amount spent. Graphically it is shown in the
figure below: '

A A
l_ . TT“"‘"*
™ MR
%‘ ‘!'_‘ Reduce ]| N I, Increase
= M i b,
. [AY = }
! -} i 1
: \ i
MU, . ] MU,
o " 400 700 ' 0w 600
Expenditure on (x} Housing Expenditere on {y) Education
Vi ' V

Lhility

iReduce

MU

L

I ' S a0 500
' Expenditure on (z) Enleriainment

The nlternatwc way of showing the utlity maximising choice is by using the

mathcmaum] techinique of maximisation.
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You = ill find that if consumer reallocates Rs. 1300 in (he following manner the 1otal
utility will increase. The expenditure on education-ought to be increased from 100 1o
Rs. 600; the expenditure on housing reduce from Rs. 700 to Rs, 400); and expendiluyg
on entertainment reduced from Rs. 500 to Rs. 300. You will find that the increase in
lotal satisfaction in casc of education will be greater than the loss of total utility on
housing and entertainment. In fact, when the MU of Re. 1 of expenditure is equalisc.:
on each and every item, total utility will be maximised.

Supnose the consumers utility function is

U=u(x)

and his total income spent (expenditure) on x would be
B = x. P,, where his income B (budget) is given.

Presumably, the consumer wants to maximise the difference between his Unility
(Satisfaction) and Expenditure (Sacrifice), The problemis that of simple maximisation
of the function F= U-B '

F=U-B
=u(x}-x. P,

The first order condition may be satisfied now :

dF  [du o .
——=i——P = '

dx |;1x J 0 o

The second order condition is '

d?F

—_
-dx? 0 .

Note that x is the decision variable for our single commodity consumer.

The first order condition can be read as an optimum decision rule or the condition of
consumers’ equilibrium. It says that

du _

dx X

or, MU =P, ...... for X consumption

similarly, MU, = Py for Y consumption

or, ]I:'fo =h:—:‘1"= MU of money which is constant by assumption. '

This reads that the ratio of MU of x to P, must be equal to ratio of MU of y to P.In
other words, the marginal utility per rupee of expenditure must be equialised for both

U, P . o . :
*=—X—, the marginal utility ratios must
MU, P,

x and y.-The condition can also be written
cqual price ratios, and the budget equation must be satisficd. This is the
EQUI-MARGINAL PRINCIPLE in the context of purchase decision.
The sufficient conditions for maximisation are

i) 8F
— <0

i)

This would imply that MU of x and y must be declining (i.e. the [aw of eventual
diminishing utility must hold),

‘Example

A consumer consumes two goods x and y. The MU schedules are given in the following
table. Money incomc of the consumer is Rs. 55. The prices (per unit) are Rs. 5 for x and
Rs. 8 for y. The problem is 10 find the optimal (utility maximising) choice of X and y.
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MU . MO

Unitof¥  T.U.efX Unitelv T.J.elY MU, —_— MU, -1
P, _v,

[ 35 ! ” 35 7 72 9
z 65 2 136 30 6 64 8
3 o0 3 152 25 5. 56 7
4 110 4 240 20 a 48 3
5 175 s 250 15 3 a0 5
6 135 g 312 0 2 39 Ny
7 idn 7 236 3 1 24 3
8 135 5 352 -5 -1 16 2
9 125 9 360 -10 2 ] i
10 1o 1o 340 TS 3 20 2043

We find that -

MU, _ MU,

P,: | P _ . _

When the consumer consumes 3 units of x and 5 units of y, the total expenditure on x is

3 % (5) = Rs. 15; while the expenditure on y is 5 x (8) = Rs. 40. Therefore, total
‘expenditure is Rs. 55 which equals total income of the consumer.

The total utility derived (enjoyed by the consumer) is 370 = (90 for 3 units of x plus 280
{or 5 units of y). ' ’

Suppose, when the consumer is in equilibrium (i.e. consuming three units of x and five
units of y), the price of x falls from Rs. 510 Rs. 3 while the price of y remains unchanged
at Rs. 8, and the consumer's money income also remains unchanged at Rs, 55. The
question is what will happen to the consumption of x. We recalculate the

MU, .
—F column.
x
Units MY, MU,
consumed —-p_. -P_,
! 3513 9
2 10 8
3 2573 7
4 2073 6
5 5 5
6 1073 4
7 53 3
8 -53 2
g -10/3 ]
1n 5 -2018

The consumer’s new utility maximising choice is 5 units of x and 5 units of y. [You can
verify that the money incame of Rs. 55 wifl all be spent.] Hence the consumer consumes
more of x when price of x has fallen. Implying that the quantity demanded of x and the
price of x will be negatively correlated. The demand curve for x will be downwerd
sloping. : .
The demand curve for a commodity is downward sloping because the marginal utility
curve is downward sloping. As the price of x falls, the MU of x also falls in the same
proportion so that the consumer’s equilibrium condition (MU, = P,) is not disturbed.
Inorder to get thatdecline in MU of x, the consumption of x must go up as per thelaw
of diminishing utility. Thus with a fall in price of x, the demand for x extends. Hence
the law of diminishing marginal utility is the basis of thé law-of demand.

a Activity 2 . ) _
Study the Total Utility figures given in the foliowing table. A family has a budgc_t of

- Rs. 34 and his a choice among all three commodities. Explain how the le:rmly will
allocate its expenditure between the three commodities assuming tharit wiscs to spend

all its budget.
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Totak Udility Seliedulus

Quanlity Cheese - Fish: Meal
Consumed .

tInkg.) {Inunilst {TounlLs) (In units}
l 7 8 14

2 13 16 29

3l 17 2l ©o4l

1 .5 25 : 51

] n : 28.5 59

6 23 3.5 &5

7 26 315 68

The prices are : Rs. 2 perkg. for Cheese Rs. 5 per kg. for Ment
Rs. 4 pcr kg. for Fish

5.3 THE INDIFFERENCE CURVE APPROACH

In this approach, the basic assumption is that 2 consumer, when he goes to the market,
does not purchase only a single commodity. He actually buys a bundle of commodities,
a’combination of some selected commaodities, For instance, when you visit a vegetable
market, you do not buy only one vegetable but other vegetables also; similarly when
you visit a grocery shop, you may buy rice, tea, sugar, pulses etc. You always buy a
basket of commodities.

The indifl‘ercncc curve approach or the preference approach to consumer behaviour
assumes that the consumer confronts and optimises the choice. From a given feasible
set of consumption bundles, a consumer would choose the one which he prefers most
and, therefare, in this approach, one has to start by describing the bundle of
commodities and its relation ta the preference ordering of the consumer, The consumer
isassumed to rank, in terms of preference, all the consumptior bundles available in the
feasible set. As a firststep, one has 1o construct 2 model of consumer preferences. In
the second step, the given prices and money income of the consumer have to be
considered. As a third step, by applying the model of corisumer preferences to the
feasible set, we arrive at the optimal choice of the consumer. (i.¢., a consumer confronts
a constrained optimisation problem.)

We assume that a consumer consumes many commodities at the same time. The
quantities of various goods is determined by a vector. X = (x, ; X, 5 voce-. .. X,). The
consumption bundle is a collection of n goods. One has to determine the consumer’s
preference ordering in terms of these consumption bundles. Instead of having x and y,
now let us suppose we have two consumption bundles X ’ and X"

The preference relation is described as follows :

i) If the consumer prefers or has'indifference between X’ dnd X", then the symbof .
used is-as follows : X' = X"

ii) If the consumer is indifferent between X and X", it implies X' =X"

iii) If X’ = X" and not X" = X’ it implies X’ > X" i.e. X' is strongly preferred to X",

The symbol [=] refers to either preferred to or indifferent to or sometimes referred to

as ‘as good as’. This symbol is, therefore, a way of relating pairs of consumption bundles.
[t describes the consumers’ preference-indifference refationship.

Properties of Consumer’s Preference Ordering

1) Completeness: For-any two pairs of consumption bundles, the consumer s able to say
whether X' 2 X" or X" 2 X’ or both. In other words, he must be able to.rank all the
consumption bundles in the feasible set in'terms of preferred to or.indifferent to
relationship, ,

i) Transnw:ly Given nny three consumpt:on bundles. X', X X" X =X
and X" = X" then X' = X"".
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nplies consistency of consumer behaviour. It implies that
X* and also prefers X" to X then it must mean thas "z
implies that the consumers' indifference sews e

In other words, transitivity b
if the consumer prefers X' 1o
‘must prefer the X' 10 X" Transitivily
non-interseoling.

referred to or indifferentio itself i.e X’ =X

iii} Reflexivity : A given bundle is p
¢ must belong to atleast onc indifferant set that is

implies that each consumption bund!
the set conteining itse!f.

o consumption bundles X’ and X*, X' is preferred to X if
¢ commodity and no less of the-other. In other words 2.
d with any goods. This implies thata certain

s of different goods in different consumplion
There are two goods in the bundle : X, .
ption bundle will be as follows :

iv) Non-satiation: Foranytw
X' contains al jeast more of on
rational consumer is ncver safiale
refationship exists between the quantitie
bundles. Take for example Lhe bundle X’
and X,. The geometrical representation of this consum

Az -
A Any bundle which lies in the-fourth
quadrant represenls a better bundle
than X'. Similarly any bundle which
lies in the second quadrant is worse
than the given bundle. (Can you gucss
why? Think in terms of non-satiation
assumption.} However we find thatthe
pundies lying in the quadrants] and I11
—_ ' canmot be directly compared with a
) . given bundlc. As we move [rom
T quadrant I to quadrant I1I we find
the corisumer is giving up one
——— commodity and acquiring more of the
1 other commodity. Therefore the
consumer’s indifference set must lie in
: the first and third quadrants. In other
s lyingin first and third quadrants must be indifferent

words, allthose commodity bundle
to cach other.
v) Continuity : This impties t
" This implies that when you re
reduction may be, it is possible Lo fin
exactly compensate the consumer an

hat there are no gaps or breaks in the indifference sets.
duce the quantity of a commodity, however small that
d something of the other commodity which will
d keep him in the same indifference set. .

nece curve as the Jocus of all those combinations of
lly preferred by the consumer. The consumer gets
the same level of satisfaction or utility from the consumption bundles lyingon a given
indifference carve. The consumption bundles lying on higher indifference curves will
give higherlevel of satisfaction or utility and therefore, would be preferred.

We can thercfore define an indiffere
1wo goods X, and X, which are equa

An indifference curve has the following propertics :

a) Itis downward sloping implying that if a consumer has a lesser amcunt of one
commodity he has o be compensated by more and more of the other commodity in
order to remain indifferent between the 1wo bundles of commodities. Here it must
be pointed out that an indifference curve will neverdouch the axis. This restriction
_isdue to the fact that a consumer always consumes positive amount of every article.

he taste of the consumer. Therefore they must not
{, othenwvise the transitivity assumption will be
s hehaviour js inconsistent). This is explained

b) The indifference curve reflects t
intersect in the positive quadran
violated (implying that the consumer
in the following diagram :

If we compare points P and Q lying on indifference curve I then we find that the
consumerwill beindifferent between P and Q. Similarly if we compare points Pand R

lying on indifference curve I,, we find that the consumer will be indifferent between P
- and R. Hence transitivity would imply that the consumer must be indilferent between

R and Q. Butif we compare R and Q wé find Q is preferred to R and therefore
transitivity-assumption is violated. (Since Q has mose of X, and same amount of X,.

than R}.
_ | o R
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¢} Anindifference curve is strictly convex. This assumption implies that a small

- decrease in the amount of X, (or to state it differently equal successive decreases in
X,), must be compensated by larger and larger increinents of X, if the consumer is
‘1o remain on the same indifference curve. If the consumer has more and more of X,
and'less and less osz his valuation of the marginal decrease in X, relative to- the

- marginalincrease in X, tends toincrease. In other words, the absolute value of slope
of the indifference curve tends to inicrease as we move up the indifference curve or
the absolute value decrease as we move down the indifference curve. This
assumption also means that any mixture of two commodity bundles between which
the consumer isindifferent is preferred to either of them. As the consumeris moving
up an indifference curve he has smaller quantities of X, and larger quantities of X,.
Therefore, the relative desirability of the two goods would bechanging. In the case
of successive reduction in the amount of X, the consumer needs to be compensated
by successive larger increments of X,,, if the consumer 1s 1o remain on the same
md:fference curve. : :

We can now define an important term called the Marginal Rate of Substitution between
the two commodities X, and X,. This can be explained with the help of the following
diagram :

. Suppose we consider two consumption
bundles a and b. As we move from a tob
the copsumer is giving up X, by & x, =
X,=Xand acquiring X, by Ax, = X, "X, ¢,
The consumer is subsututmg X, l'or Xz.

| +_ : " Hence the ratio 22

. . Ax,
substitution of the first good for the

; second good, It showsi.e, the variationin

the quantity of the first good necessary to

- compensate the consumer for a given
variation in the quantity of the second

defines the rate of

- 8ood. If we consider infinite variations

e Xt ~7X, instead of flnite variations we obtain
MRS, the marginal rate of substitution -
between _the two goods.

asdx; — 0

MRS is simply the derivate at a point of the functlon with a negative slope which
expresses the indifference curve. Graphically it is given by the slope of the tangentline
at a point on the indifference curve. In fact, MRS is the consumer’s psychological rate
of substitution between X, and X, to remain on the same indifference curve. Hence
MRS is differentat dj[ferem pointon a given indifference curve. Aswe move from left
to right (move down indifference curve), thie MRS decreasesin absolute valye. It must
be noted that there are two concepts of MRS, one MRS of X, for X; and the other MRS
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of X, for X. However these two concepts of MRS are symmetrical (one isdefined with
reference to horizontalaxis measuring X, and the other is defined with reference tothe
vertical axis-defining X,). Here it can be pointed out-that the concépt of MRS is based
on'the ordinal concept of utility. Even then it can be given a cardinal interpretation as

follnwrs ©

X

N |
When the consumer reduces-X; by 4X,
the utility of the consumer will fallby MU,
AXs. On the other hand when he increases
consumption of X, by AX, his utility
increases by MU,. AX,. However,ona
given indifference curve total utility is
constant (the number that is used 10
represent togal utilityis irrelevant)

"Ihprefore
MU, dX; = + MU, AX
ol -
X, [ MU
r _-. dX| - MUZ
' MU
.MRS,x, = W;

i.e., MRS is the ratio of marginal utility
of the two commodities.
-

Actual cholce of consumption bundle (Consumer’s eq uifibrium)

¢ i< described by means of his indifference mapping

(i.c.,asctof indifference curves). At any given pericd of time the consumer's money
income is given and so are the prices ofthe goods. The money income and the pricesof

the goods define the consumer’s budget line or price line or real income line.

X;

The consumer's preference scal

The slope of the budget line is the price
ratio of the commodities. The consumer
will be maximising wtility by operating on
the budget line. We super-impase the
consumer's preference scale as
represented by the indifference mapping
‘on the budget line. The consumer attains
equilibrium when he is able to consume

N\
b the most preferred commodity bundle
xm .

N,

P

b

i ©.  (which gives him highest utility). In the
N above diagram this is attained at point N,
where the indifference curve I is the

I highest indifference curve touching
: tangentially the budget line. The
L B L , - consumer cannot attain the indifference
o T L. % curve 1, (Why? Think in terms of money
income contraint). The utility maximising consumption will be 0Q, of X, and OQ; of

Now (he characteristics of N is that the indifference curve I, is tangential to the,
budget line implying that their slopes are equal. The stope of the budget line is pric;

ral'io-l;l . while the slope of the indifference curve is MRS x,X,.Hence MRlexfT;z"
! A .
2 . :
. . . MU, P, ’ i’
SinceMRS = —— .°. = v
4 - MUZ MUZ P2

We are back to Marshallian equilibrium condition.
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Now we suppose when the consumer is in equilibrium the price of com.mddity X,
falls with price of commodity X
line rotates about the point A and becomes Batter. The feasible c

. Onsumption set
expands. The consumer original equilibrium is disturbed. He now

o
,Q QB B, ~ X

ofequilibrium N, on indifference curve I,. The consumption of commodity X, increases
from OQ, 1o OQ',. Hence we find thar consumption of commodity X, extends when jts
price has fallen. The total increase in demand for commodity X, can be partitionedinto
two components real income effect and substitutional effect. In the Jast nit you have
been introduced to these effects. We may now restate them. When the price of

commodity X, falls, given consumer's money income, consumer’s real income will
._increase. If, therefore, we reduce consumer’s mo

| oney income in such a way that the gain
in real income is wiped off, then we would be eleminating the real income affect. The

increase in consumption of Commodity X, will be then due to only substitution effect
i.e. due to a change in the relative prices of the commoditics. A rational consumer
would tend to substitute relatively cheaper goods for the relatively more expensive
goods. As a result consumer will always consume more of the goods whose price has
fallen. Graphically we show this by drawing an intermediate price line parallel to the
new price line and tangential to the original indifference curve. In other words, if the
consumer’s money income is reduced by ACin terms of commodity X, or DB, interms
of commodity X, then ihe consumer would be brought back to the original level of
utility (which is Hick's way of holding real income constant) but even after the money
income is reduced to.wipe off the gamn in real incgme the consumer's equilibrium wil]
notbe at byt Nand N,. Hence the movement from N to N, is the substitution affect (by
Hick’s method). In other words, the increase in consumption of commodity X  from
0Q, to. OQ/ is the substitution effect. If the money income deducted is returned to the

" consumer so that his original money income s restored, the consumer would move

fromN*’, to N, (from indifference curve I, toindifference curve 1,) which according Lo
Hicks is the consumer’s real income effect of price change, If price ratio is kept constant,

the cffect of achange in real income can be shown through parallel shift in the budget
line. Kindly refer tq next page.

It must be pointed out thar when consumption of a commodity goes up as a result of

" increase in real income, we denote such commedity as normal commodity. However,

when thé consumption of a commedity goes down consequent upon aningcreasc in real
income, then such commodities are calied inferior goods. For normat goods, boththe
substitution effect and the income effect work in the same direction, in other words they
reinforce each other. While in case of inferior goods, the two effects move in opposite
direction. Hence for normal goods the demand curve will be downward sloping since
both substitution effect and jncome effect would terd to increase the consumption of
the goods.when price falls. In case of inferior goods, the demand curve may still be

downward sloping in case the substitution effectisstronger than the income effect. On

the other hand, if the negative income effect dominates the substitutiqn effect then (he

demand curve will be upward sloing and this happens in case of ‘GIFFEN GOODS

2 and money incone remains unchanged,. The budge?

moves to a new point
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(which are inferior goods and for which the negative income effect dominates the
susbtitution effect). These are illustrated in the following diagrams :

F
X:
| . A Case of Giffer, Goudy
) e nf Infleriar Gandy C .\',” r
c A Standard e of Norme! Gandi
¢
0 ¢ oG B D R ’ 3 qn Qg -8 D X, ¢ Qo b noe, oy
Activity 3 _ . .
a) Study the following diagrams and explain each of the curves :
1
A A A
X, x|
Price Consumptlon Curve Income Consurptioi ‘Curve Engel's Curve
L. - - \ —
N |
- “\6 Kol N - !
n N
- I A l E
N s -
I n E.
o ' e
" !' '} 1 l } _ T - - | _;
3 Expenditure on Foo
X, X, : ;
. - -t -
' 1
b) 1n'what way is the price consumption curve different from the demand curve?

\We will now move to dérive mathematically the optimum choice by a consumer andhis
lemand function therefore, using the Indifference technique. '
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Demand Declsion

ey b e

. For first order conditions,

5.4 DERIVATION OF DEMAND FUNCTION

We start with two functjons :
the utility funciion, U= u (x,y}, and
the budget equation, B=P x+ P y

Given U= u (x,y), for indiffcrence curve,

. du- [—-—-dx+ —de]—

Note that du = 0, because an indifference curve is an iso-utility curve, i.e., alongthis |
curve, the utility level does not change, even if you move from one point to another,

Now, operating du = 0, we have
Bu - du

dx = ———d
x X By . y
Su
f‘> ) .
ax . dy , .
== '—= = —=MRS MRS, => slope of the Indifference
fu dx o X
9 curve
' ‘ B‘y .
Similarly, given B = Px. x + Py. y, we find
B - P
= - 2y
*=F P, ’
ey B B
-Pr R PR

In either case here, we have the equation of the budget line in thc slope — intercept
form,

B .
pIs the intercept on the x - axis.
P, . s

T is the intercept on the y - axis. .
y .

‘P, P, - o .
and P—" or —=*is Lhe slope of the budgct line which is negative.
. ¥ S .
In the next stage, we may frame the pptimisation problem for ocur consumer as either
constfained maximisation or constrained minimisation problem, and then derive the

optimum decision rule therefrom. -

Constrained Maximisation

The consumer interds 10 maximjse utility sanst‘act:on sub]cct to his gwen budget
(income) constraint. Thus the problemt is :

Maximise U = u (x,y), subjectto B =P,. x + P,.y.
We can state the Lagrahgi;an expression and operate !
L=u(xy) + \B-P. x - P, y]

8L _ [ &u ] Su .

ox = |_ X )\P: 0 = ? - hP: ’-(1) "

5L Su 5u S
_8)'-_ = [ 5 - A PJ— {)- = 5y = )\Py‘.: ..... (i)
sL

=B= PxPy]0=:>B PxPy ... (id)
A
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From (i) and (i1} we get '
Su du P, .
(iv}

S.= ! = —2~ ...
MRS, Ex By P, e

This is the consumer’s equilibrium condition or his-optimum-decision-rule.

Constrained Minimisation -
The consumer intends to minimise the use of budget given his utility (scale of
preference) function, Thus, the prolem is :

. Minimise B = Px. x + Py subject to U=u,(x, y)

Again, we may operate with another Lagrangian function, L* with another Lagrangian
multiplier A* - : ' :
*=P.x+P, .yt [U-ulxy)

For first order conditions, _

8L* o ou o , ou :
= = [P,—X —B-;—] =0 =P =A% ™ ...(v)
8L* _ . Bu . bu o
-—a-'y- —-‘ [Py—}\. '—8'}7"} =0 = PY =A B)’ ...... (Vl)
5L* - - ' .
Yol [U-u ()} =0=>U=ulty) e (vii)
" Qperating on (v) and (vi), we get
T Su
P: ) ’ —S_X- cer v
P, = = __MRS” ........ (viti} -
By . : - : -
As you compare (iv) with {viii), you will observe that you have the same optimumt
decision rule or equilibrium condition. In either case, the decision variablesare x andy,

"given their prices and income of the consumer. (We have assumed away the second

order-stability condition—some of you may li

attempt an application of this decision princip
.optimum choice by a consumer and derive therefrom, his demand function.

Example
8000 available to be divided between two

d at Rs. 2 by the government. The

has been estimated based on his firm’s
find the optimum combination of xand

" Snppose a purchase manager has Rs.
materials, x and y. The unit price of y is fixe
preference (utility) function of the manager
technologyasu = 3logx + Olopy. Wehaveto
y, dlso the demard function for x. '

By.‘abplying the rule (iv) or (viii) straight away, we get.

w3
& x| ( p, _ P
= it Jat i I
by ¥ '
or > x. P {ix)
v Y 7 N T LRILEEY X
" Substituting the result in the budget cquation, we have
B=P,.x+D.y
Rs. 8000 = P, x + 265-x. B, 1= 4x. P,
. 2000 . .
' 2
or, X = or,P = 020 } .................. (x)

r

X

ke to verify that as well.} We may now ",
le (equilibrium condition) to locate the K
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Remand Decision Either way, we have the demand functionfor x. Alsenote, given P,. we can determing

optimum %hoice of x and y combination, because we have in (ix) -2 2
Activity . _ X 2 -

) Lourive tie demand function for x and y, given
o ulxy) ey txty]landB=P.x+ P,y

s enuld be able o geu the foliowing results .\ —

5.5 THE REVEALED PREFERENCE APPROACH.

The carlier iwo approaches are based on the concepts of utility (in one case, itis
cardinal and in the other, it is ordinal). However, the.concept of utility is
non-observable as well as non-measurable. The subjective foundation of the
approaches has led to attempts by some economists to develop an alternalive approach
which is based on the behaviour of the consumer in a given market. Since preference as
well as urility are neither observable nor measurable, what we can observe is the

- behaviour of the consumer i.e.’commodity bundles they bty at different price-income’
situations. This alternative theory is based on the assumptions about consumer’s
behaviour rather than his preference. The basic preinisg of the theory is that the
consumer's choice for a particular commodity or commodity bundle reveals his

preference for that commodity or bundle. The assumptions of this new approachareas . .

follows :

i} The entire money income is spent during the reference period,
ii) Only onc commodity bundle is chosen at any price-income situation. If the
situation remains unchanged, then the consumer’s choice also remains unchanged.

iii) There exists one and only one price-income situation where each commodity
bundle is chosen. In other words, X, cannot be chosen at two different price-income

situations.

iv) If the consumer choses a bundle 2(0 when another bundle X' is available and
feasible. then X' is chosen, XP must not 'be a feasible alternative. This is choice
consistency. This is explained graphically as follows:

% 0 All commodity bundles on and inside the
: \ ' budget line AB are feasible, but the first
< ' " assumption necessitates that the choice
A must be made en the budget line. The

choice of X° reveals the consumer’s
preference over X'. Choice reveals
.- preference. -~
L XN N\ N On the budget line CD, he cannot choose
14 : \ X’ because X° is still feasible. On the
A D B X budgetline EF, X°® is more expensive than
X0 . X'. Therefore, the chojce of X*in one
situation and X' in anothersituation is not
A inconsistent. If P° represents the initial
: price vector and P’ represents the new
. E : price vector then the revealed preference
’ axiom would imply (i) P* X° = P°X’ and "
\ (i) P'X° >P'X". This is known as the
N " Weak Axiom of Revealed Preference
e .’-xl rheory'(WARIil
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Expianatibn of the Law of Demand

’7\ L : Suppose the consumer’s initial situation is o :
asfollows: -« '

Be,, P #; P,° which i5 represented .

_ graphically by means of the budget line
AB andtonsumer’schoice is X°: Suppose .
next, the price of commadity X, hasfallen
with price of commodity X, and money
income yemaining unchanged. The new

- budget line AB, and on this budget linc
the consumer’s choice is X’. Hence we
find that consumption of commodity
X extends as its price falls. The '

_ substitution effect of the price change will

;f TBAE B X1 be as follows: We draw the intermediate

" price line CD through X° (i.e., the

weris held constant). Thatis, at the new prices we reduce his
money income till he is allowed sufficient income to buy at least the original basket of
goods. The question is where will the consumption point lie on CD? There are three
‘possibilities: (i) On CX¢ (ii) Coinciding with X° (iii) On X°D, In case of (i), the .
consistency requirement would be violated. It cannot coincide with X since the third

. assumption would be violated. Hence it must lie on X°D, Hece the consumption point
on CD must be X2, Therefore the movement from X? to X&is the substitution effect. .

. While the movement from X? to X' is the income effect. Thus both the effects reinforce
leach-other zrid hence the-price and quantity demanded are negatively correlated. The

* demand curve for a commodity is downward sloping. Here it must be pointed out that
a positive income elasticity of demand for a commodityis asufiicient condition forthe

s’ of demand to be valid in the Revealed Preferénce theory. For inferior goods, the
- substitutiori and income effect will move in opposite directions butin spite of it the law
of demand can still remain valid. (Why?) st T e e

consumer’s purchasing po

Actlvity 5 - ) S ) .
. Show it graphically that it is only in the case of Giffen Goods that the law of demand is
- invalidated. B S TR W

.
L

T

From the various analyses of demand, we find that'the demiand for a commodity is
determined by the own price of the commodity. In other words; demand is considered
. to'be a function of one variable only, i.e. the price of the same commodity. In reality
; however, demand for a commadity is multjvaridte function. We can retate thie-other
factors or influences on demand as follows ;- .t LRt
i) The prictof a related item : This can be either the price of substityte item ora: .-
- complementary item: The demand for goods (Like wheat) is positively correlated with
_the prize of substitute. goods (rice). On the other hand the demfand for ap item (bread)
" is negatively correlated with the price of a ¢complimentary item (butter or jam). "
ii) The level of disposable income of the consumer : This factorhds a Gitect effecton -
the demand for a goods (except inferior goods which are, of course, very rareé in any
‘gconomy).. . o ' . o
jif) Themoneysupply :The relation
supply is not directly discernible. It o
i) The level of adveriisement activity undertaken by the industry prog'u?ing the
“goods: A vigorousas well as attractive advertising campaign would tend to increase the
demand for a commodity while a bad advertisement may affectmgversely. A few .
other inferences on demand have been examined in the prageqirgg un:it‘._ .

i
'

shiplb,et.wgch c_!emah;l fora commodity and money _

works via income creation. : o

Lt . . .
LR : - £l

" Domand Aunty<!

Ly
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. 5.6 SOME RECENT DEVELOPMENTS IN THE

Since demand is a function of so many explanatory variables it is the job of the
¢conometricians {who are specialists in the empirical measurement of variable) to
separate as well as to identify the role of each of the sources of influence on demand.
The quality of statistical data orinformation would play an importantrole insuch cases

of cstimation.

THEORY OF DEMAND -

The various theories of demand that we have developed in this unit have limited-
applicability and usefulness in explaining the complexities of the real world. Hence
some economists have advocated a pragmatic approach to the theory of démand. Some
demand functions have been formulated directly on the basis of market data without
reference to the thearies of demand that we have studied in-this unit. Asstated earlier,
a demand function is a multivariate function and such functions can be estimated

. statistically. Some recently estimated demand functions refer to CONSUMErS as 4 group

(notas anindividual), and also to commodity groups, like demand for food, demand for
beverages, demand for consumer durables etc. (rather than individual commodities

within a group).

It must be pointed out here that such an empirical estimation of demand function is
always beset with difficulties. The foremost problem is the problem of aggregation i.e.
aggregation of demand over individuals and over commodities (to arrive at market
demand and commodity groups). Index numbers can be used, but there are problems
with index numbers as well. There may be estimation problems. One important
difficulty arises from the simultaneous change of all the determinants, which would
make it difficult to assess the influence of each individual factor separately” Of course,
improvements in the cconometric techniques are supposed to take care of these

problems. -

Another recent development is the use of demand function in a dynamic form. Such a
dynamic demand function expresses the idea that current purchasing decisions are '
influenced by past behaviour. For instance it is felt that current purchase behaviour -
depends on the past levels of income and past levels of demand. In case of durable
goods, past purchases constitute a stock of this commodity which definitely affects the
current and future purchases of such durable goods. In case of nen-durables (like food,
beverages) past purchases reflect a habit which is acquired by buying nnd consuming
the commodity in the past, 5o that the level of purchases in the previous period *
influences the current and the future patterns of demand: Another way in which the
past behaviour affects the present is that the more recent of past levels of income or

- demand have a greater influence on present consumption pattern than the more remote

ones. For instance, you may be influenced by your incomein the last year than by the
income earned five years ago. Demand functions which incorporates lagged values of

- incomes or othervariables {prices, demand etc.) are called distributed lag models. Such

a model may be expressed as follows :

'Q'I = I(PIJ Pl-l; YIJ Yi-:| """"""" Qi-l’ dl-’.’j

where Q, = amount purchased currently i.e. in period t

Q,. : :
X ;] amount purchased previously in period -1 and -2
- A

P, = Current price i.e. in period,t
P,_, = Price in the privious period
Y, = Currentincome

Y,.,; = Income in the previous period

A widely used modet, (both in demand function and in investment function} is the
model based on stock-adjustment principles’ developed by Nexlove, The model is
applicd to the study of demand function of consumer durables. Past.purchase (stock).

of consumer durables like colour TV determines the likely purchase of other products..
like VCR. Thus the consumer builds up his stock of durzble items.

Houthakker and Taylor have extended the stock adjustment principle to non-durable
consumer goods, giving it the name, ‘habit reaction principle’. Past purchase reflect the
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consumer habit, and that influences his current purchases (demand) of non-duzables Derznd anzlsy.

like bread, cigarette etc.

Another re.ent development have been the Lincar Expenditure System (LES). Such
LES medels deal with groups of commodities rather than the individual commodities.
Such graups when added yicld total consumer expenditure. R. Store was the first o
suggestit. The LES arc usually formutated on the basis of a utility function from which
demand functions are derived in the normat way. In this regard, it is similar to the
indifference curve approach. However, the LES differs in thatit is applied to groups of
commodities between which no substitution is possible. The utility function is additive
i.e. total utility is the sum of utilities dexived {rom the various groups of commodilies.
Forinstance, suppose that all commoditics bough€bythe consumer are grouped in five
categories. . : . . .

‘A : Food'and Beverages o
B : Clothing ' - "L
C .: Consumer durables

D : Houschold operative expenses

. B Services (Transport, entertainment etc. ).

n
The total utility U = 2 U,
ie.U=U,+Uy+Ug+ Up+Ug _

‘Additivity implies that the utility of the various groups are independent, i.e. thereisno
possibility of substitution between the goods (Do you note the similarly with the
Marshallian theory of demand). Substitution is possible within groups but not between
groups. The consumer buys some minimum guantity of each group, irrespective of
prices. The minimum quantities are called the'subsistence quantities’ (they are
minimum requircments for keeping the consumer alive). The income left is allocated

_among the various groups on the basis of prices. Thus the income of the consumer is
split into two parts — subsistence income {spent on the acquisition of minimum

" quantitics of various commaodilies) and the supernumerary income (income left after
the minimum quantities are covered). In this approach, the income effect is thus given’

a new dimension. -

Actlvity 6 ' . . :
a) State clearly but bricfly: : : o _ .
- 1) Stock Adjustment Principle

b) Whatis the basic diffcrencle between the above two :{a) and (b} w?th respect to the B

analysis of demand determinants? .

0 [ - “- i . .q »
¢) How is ‘subsistence (ncome different from ‘supernumerary income:; Why is

distinction relevant in demand analysis?
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5.7 THEORY OF CONSUMER’S CHOICE UNDER RISK

‘When you concentrate on a multivariate demand function like the one you observe in
adistributed lag model, you will find that pricc expeclations play a very important role
as a demand determinant. The price likely to prevail in future is equally important as

the prices prevailing in the past and the prices prevailing in the present. When you are

. considering the role of expected {uture prices as a determinant of demand, you are
vonsidering essentially the risk-and-uncertainty factor associated with the future.

In this context, we would like to make a passing reference to the theory of consumer
choice under risk and uncertainty as developed by authors like Von-Neurnanii and
Morgenstren. According to this theory, if the consumer satisfy certain crucial axioms
like “Complete ordering, Continuity, Independence, Uncqual probability and
Complexity?, then his utility function can be derived by presenting him with a series of
- choice between a certain outcome on the one liand and a probabilistic combination of
two uncertain outcomes on the other. The utility function thus derived is unique up to
a linear transformation and provides a ranking of alternatives in situations that do not
involve risk. A consumer maximises expected utility, and these utilities are cardinal i in_
the sense that they can be combined to compute expected utilities and can be used to
compare differences in utilities. The expected utility so calculated can be used to
determine thie consumer's choice and demand dec:smns in situations involving risk.

Activity 7
1 2} Refertothe book : Microeconomic theory by I.M. Henderson and R. E Quandt
(2nd ed.) ch. 2 section 2.9 and define the followmg axioms :

i) Complete ordering axiom :..........c.ccoooieneenreninnn N
...... (R N R N T T TR f‘; e N N PR R T P (L] Tare

i) Continuity.axiom @ coovoiivicionnniciieiceeerier s e PR

ili) Independence axiom : ......... SR ST ereenen .
et ettt S A
........................................................................... : A

iv) Unequal probability axiom foon . eresrere e et

v) Complexity aXiom I ... ...ocoiiiiiiiiienninnins ettt et et :

b) Recall the axioms of Revéaled Preference.-How do they compare with the above
set of axioms. :

£
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Demand Analvsis

5.8 EXCEPTIONAL DEMAND CURVES

You have scen that the normat demand decision of a consumer is to purchase more
when the price falls and 1o purchase less when the price rises. That is how you get
downward falling demand curve. However, under certain circumstances, the consumer

" may purchase 1éss as price falls or may purchase more as price rises. This violates the
lawof demand and we get exceptional demand curves. We have already indicated such
circumstances. Let us now take a stock of these conditions. '

1) Ifthe commodityin qugstion is GilTen type of inferior goods, with nega(ive'inﬁome

effect outweighing the substitution cffect, then you may. get a backward bending
demand curve of the type illustrated here. As price rises, the purchaser’s demand

extends for commodilies like siaple food items. ..

g

-0

—>

D

. x

2) In the case of speculative demand also, you may encounter such exceptional

demand curves. For example, a price-rise may be expected to be a prelude for further .

rises in future and therefore, people may start buying more. This happens for items of
daily necessities subjects to sudden scarcity in the market. It also happens with regard

to the demand for shares in the stock market.

-

3) Anolhér exceptional conditionis that of derl_ve'd demand. Forexample, the dernand
for labour in an electronic industry is a derived demand. If thereisa growing market

for clectronic products, the demand for labour may goup, even when the wagerate (i.c.

_ the price of labour} goes up. - L e ‘
4) Sometimes, the consumers who are very much concerned about their status,
prestige, g0, snob appeal, may not care for price escalation and may continue to buy
more. In fact, some of them buy more (of say, diamonds) only because the price is too '
high and others cannot afford it. Such articles are called items of ostentatious
expenditure or conspicuous consumption. ' '
5) In the case of cocplementary goods also, you may observe that related prices
cxercise s6 much influznce that the own-price of the product ceases to be adeterminant
. ofdemand. When the price of petrol goes up, the demand for driving your own vehicleg
comes down, even if car prices may be unchanging or falling. ~ "

s
-

Activity 8

Under each category listed above, think of more examples and put them down. '

No.! . = Cases Example

41
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5.9 SUMMARY

Y

In the earlier unit, we introduced you toaset ofdemand concepts In this vilit, wel have
~attempted a thearetical analysis of various determinants of demand. In the nrocess, we
trave referred to alternative approaches (theories) ljke traditional utility approach,

modern indifference curve technique and the recené revealed preference approach. We

have also made reference to some very recent constricts such astheory of choice involving
risk, distributed lag model, stock-adjustment principle and habit reaction principle,and
linear expenditure system. An overview of these theoreticel developments suggest thar
for analysing cons:-mers behaviour (demand decision), it is important to distinguish
between a single-commodity consumer and multi-commodity consumer, and z!so,
between groups of consumers (market demand} and groups of commaodiiies
(consumption basket) purchased by a consumer. Additionally, we have also deait with
the distinction between choice and preference, preference intended and actual

. purchase conditioned by constraints, and between certainty and visk with respect to a
consumer’s decision environment. The analysis of demand decision is a very complex
task; you have to struggle through z lot of theoritical developments in microeconomics. .
For purposes of managerial economics, you have to go beyond theory and attempt
application of some of those hypotheses in real world business situation. From this
standpoint, you should try to understand the basic concepts and basic hypotheses
before you attempt their application. We shall now take ybu to concepts of demand
forecastingin the next two forthcoming units. Qur idea s to take you now from theory
to empiricism. The demand fungtions, statistically estimated and constructed, their
introduction and their use as a basis for demand forecasting and forward planning by
thie firm : all these are now going to be your concern, Surely, such concepts, techniques
and measurable magnitude have a lot of relevance for practising managers.

. 5.10 ADDITIONAL READINGS -

Baumol. W.J., Economic Theory and Operations Analysis (4th ed.)
Kautoyiannis, A., Modern Microeconomics (2nd ed.)

Ferguson, CE., & Gould 1.P., Microeconomic Theory (5th ed )

5.11 SELF-ASSESSMENT TEST

1 Compare and contrast Indifference Curve Approach and Revealed Preference
Approach with the traditional utility approach with respect to assumptions, concepts,
techniques and decision rules (equilibrium conditions).

2 Review some of the recent developments in demand theory which pi'ovide a Sy

pragmatic approach to the analysis of demand decision variable.
3 Make a list of factors which may determine the demand for,

a) engineers in a construction company

b) a consumer durable item like refrigerator
c) an intermediate goods like cables
Analyse the common factors.

4 Draw the following :

a) an Indifference Curve illustrating the trade-off between leisure and labour; .
b) an Engel Curve relating income and essential expenditure on food;
¢} anormal demand curve derwcd from the pnce—consumpuon curve; and

d) an exceptional demand curve.
5 Why do people purchase more of the following items when their prices go up?
a} Kerosene c) Sweets - . ' )

b) Caraccessories  d) Shares
[Name the relevant demand hypothesis you have used as an aid to your explanation].

T

AT T TR T

(T T )

L

T Ty

SarT- oz dr Sle - Fe- POTLT TN ST ITORD WS TNORTNT TETTETNT




UNIT 6 DEMAND ELASTICITIES AND
DEMAND ESTIMATES -

Structure

6.0 Introduction
6.1 Objectives
6.2 Meaning of Elasticity
6.3 Compulation of Elasticity Cocfficicnts
6.4 Measurementof Elasticity "
6.5 Types of Elasticity
6.6 Determinants of Elasticity ]
6.7 Managerial Use of Elasticity Concepts . -
6.8 Empirical Demand Estimates ' ' '
6.9 Summary-
6.10 Additional Readings
6.11 Seif-assessment Test

6.0 INTRODUCTION

'In the previous two units,you have been introduced to demand analysis, wherein you
have been told about various influences on the demand for a commodity as well as the
alternative ways of explaining consumer's behaviour. In particular, you have been
exposed to the law of demand, and the demand function (curve) for a commodity. The
demand schedule and the demand curve indicate the direction of change of demand
when price varies. Such a demand curve, individual or market, would in no way indicate
how responsive is the quantity demand to a change in the price. The intensity with
which demand reacts to price change cannot be captured by the demand curve or
demand schedules. Hence we need to introduce a very significant concept. viz
_elasticity of demand. This concept and measure of demand elasticity has a lot of
practical use for business manager. Statistically estimated,empirical demand functions
give us information on elasticities. Such management information lies at the root of

corparate , planning and business policy decisions.

6.1 OBJECTIVES

After reading this unit, you should be-able to:

® define the concepts of elasticity

® measure Lhe elasticizy coefficienls,

e classify different'tvpes of demand elasticity

o locate the determinanies of demand elasticity
o interpret empirical demand (unctions

6.2 MEANING OF ELASTICITY

The concept of elasticity ih‘ecolnomics is actually borrowed from physics. In physics, it
is supposed to show, the reaction of one variable with respectto a change in the other
'variable on which it is dependent. Elasticity is an index of reactlon.

In economics, we define the demand elasticity of a:commodity with respect to its price
because demand depends on price. We use the concept of (price elasticity of demand)

16 measure the degree of responsiveness of the quantity demanded with respect to a
change in the own price of the commodity. It indicates the extent 1o which demand

.changes when priceof the commaodity chianges. Formally, it defined asthe ratio of the _

:relative variations in the price. In other words, price clasticity of demand isa ratio of

two pure numbers; the numerator is the percentage change in quantity demandedand -
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the denominator is the percentage change in the price of the commodity: In fact. instead
of percentage change, one can also take proportionate change. Denoting elasticity by g,

e have

where A represents any incremental change in QandP.
If we use infinitesimal (véry very small) variations ant employ the calevlus of
derivalive, the above formula becomes. ' -
_dQ P

gp Q "

T

c

Three points must be noted at this stage : .
1) You may observe that price elasticity € thus becomes 2 ratio of marginal demand

d s .
E_g to average demand-g, should we say that elasticity is an extension of our concepts

of incrementalism and marginalism,

2) Elasticity is a unitless or dimensionless concept. Itisjust apure number. Hereitcan
be pointed out that one can use the slope of the demand curve to express how
quantity changes when price changes, since the slope measures the rate of change of
one variable in relation to another variable. But slope is not a puré number. It is
dependent on the units in which the variables are measured. If we change the unit
of measurement of the variable, the slope wili change {for instnace kg. changed into
gms.). Hence one caniot use the slope of demand curves Lo compare acfoss

- commodities, when they are measured in different units. We need a measure which,

is free from the units of measurement; elasticity is such a measure. -Consider the -

relative variation of the quantity %—g We cannot alter the ratio simply by changing

the unit of measure as both the numerator and the denominator are expressed in the

. , AP - L .
same unit. The same is true Of_P"_' Hence clasticity is a pure number,

Consider a linear demand curve. Thq slope of the demand curve is dP/dQ which is
in the following diagram PM/MB. Elasticity at point P on the demand curve is

e =3Q P ' .
dfr -Q ) = Slupe of Demand cutve
or - '
A
P
P Q . . L
¢ =——~ = slope of the ray from the origin

through point P: slope of-
dQ demandcurve.

.,

PM o
Hencee =?17.,'{_' Q.
MB -

3) The coefficient of elasticity is ordered according to absolute.value as opposed to
algebraic value. Hence an elasticity of -2 is greater than an elasticity of =1 cven
though algebraically the opposite would be true, Why doeselasticity have a negative
sign? If the demand curve slopes downwards from left toright, it follows thatif P is
greater than zero (i.e. price increases), demand must necessarily be less then zero i.c. the

- quantity demanded must contract..-Hence as long as the demand curve slopes
downward, e will always have a negative value,If you keep thisin your mind, you
can ignore the negative sign.. - AR B
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Activity 1 _
a) How is the ‘sl_op.c of demand curve diffcrent from price elasticity of demand?

..........................................................................................................

6.3 COMPUTATION OF ELASTICITY COEFFICIENTS

You may use two measures of elasticity :
a) ARC ELASTICITY if the data is discrete and therefore incremental changes =
arc measurable. ' T T

b) POINT E_LASTICITY ifthe demand function is continuous and therefore only
marginal changes are calculable. L '

Example

Let us see how one can calculate clasticity when the price change is finite (i.e. .
_elasticity measured over a finite stretch of demand curve). The price and quantity, = .
situations are given in the following table. We want to calculate elastioity whéin price.. .
changes from Rs. 4 to Rs. 3perunit. =~~~ I Tl e

LR

et

Priceol Quantity demanded
Commodlty X of CommodIity X .
(InRs.) : (nKg) | A

~10
18
an 4
M

- 3 LD L e

When price changes from Rs. 410 Rs. - - °
" change is negative since it is a price fall). The change in quantity demanded is & Q

e= 25 ~ 16 = 9 (Quantity change 15 positive).
AQIQ 9/16

= e =-94=-2
NG py7) 225

Now if we calculate the elasticity when price increases from Rs. 3to Rs, 4 we find | -
lasticity would be different.

that for the same stretch of the demand curve, €

A0Q -9/25 L A
- < T SBT3 08

- 1

3,4 P= Rs. 3~ Rs. 4 = — Re. 1.00 (i.e. the price

" Demand Elasticilles md

Demaad Eslimaltes
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The question is, how is it that we get different demand responses for the same range of
price change? The answer is that our initial quantity demanded and price have been
different. When we calculate [or price fall, they are 15 7or initial guaniity demandsc
and Rs, 4 for inttial price. When we caleulate iL r’or nrice rise they ave 25 for inirial
quantity demanded and Rs. 3 for initia! price. Honee elusticity teads i depend on cur
choice of the initial situation. However, demand rL,sporse sitould be the same for the
same finite stretch of the demand curve. To get rid of this dilemma created by the cheice
_ of the initial situations, we take the arithmatic mean of the two quantities Q and the

mean of the two nrices P, This gives ne 2 conceot of £ RC slastiziny of dermzad,

AO  P_+P

" 'ARCelasticity = aa AT
or e= 29 Pt P,
’ AP Q,+Q, il

Where Q, and Q, are the (wo quantities corresponding to the two.points on the demand
curve. Similarly P_ and P, are the two prices.

~Activity 2

You can verify in the above numerical that the elasticity will have the same value
whether you consider a price fall from Rs. 4 to Rs. 3 or price rise from Rs, 3 to Rs. 4.

...............................................................................................................

ACR elastcity is based on the notion of average. When we make the ARC small (for
non-linear demand curves), the arc elasticity tends to point towards elasticity (the
elasticity which we considered to start with). In other words the lm'ut of arc elasuclty ’
as & P tends to zero IS point clast:mty

o Limt  2Q _Q+Q - do P
ve-LmE AP P.+P, . 4P Q
AP—O '

For an infinitesimal (very very smail) change in ﬁric'e we use point elasticity. However
for & finite change in price (howevcr small that changc may be), one must always use

" arc elnstlctty formula.

Another Example

Consider the followmg demand function Q = 10~0.5P, you are asked to find elasticity

dQ P
at P = 10. The formula to be used is point clastu:ll:yl e e=m g 5

The first step would be to calculate%—r?— of the demand fupclion {which is the first

derivative of the demand function).

Given Q = 10-0.5P.

9Q _ ps5.and & = 2 becausewhenP = 10; Qwill be = -0.5(10) =5
dP P10 o
j
bdq P !
NOW.G—:—d'-P—- T { -
=—0.5 (10/5)
e=-05()
e =-1.00
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Actlvity 3 L L .
a) Given the demand function,’Q = 20-1. 4P, find the elasticity when P is Rs. 5.

b) Given the following table find elasticity of demand when price falls from Rs. 8 to
" Rs.7. Remember that itis a finite change in price, hence arc elasticity mustbe used, -

Price of | Quantity
wheat . demanded
(inRs.) of wheat
(in Kg.)

100
125

. 140
160
170

Price elasticity of demand

You may wonder what do these calculated coefficients of elasticity really mean. You
have to interpret the value coefficicnts. . S

Interpretation of Elasticity Coefficients

The sign only shows the direction of change. The negative sign shows that price and -
demand move in opposite direction. Elasticity shows the proportion of change. .
Suppose the value of elasticity is 1. To start with you may ignore that negative sign.
The interpretation of ¢ = /1/ would be that a I'% change in price wouldlead to a 1%
change in quantity demanded. If price falls by 1%, demand would extend by 1%; if
price rises by'1% demand wotld contract by 1%. In this case, demand is said to be of
unitary clasticity. ' _

Suppose ¢ = -2, A 1% change in price would lead to 2% change in quantity
demanded. In this case, demand issaid to be elastic. The consumers respond by buying
significantly more when price falls and buy significantly less when price rises.
Whenever, demand changes more than price (in opposite direction) demand is said to
beresponsive and hence demand is said to be relatively elastic (i.e. elasticity is greater
then one). ! :

Suppose e =co. It means that even if there is no change in price, demand changes
significantly; demand is said to be infinitely elastic.

Supposee =~0.08. A 1% changeinprice leads to alessthan 1% (in fact0.8%) changein
the quantity demanded. So long as the demand curve is downward sloping, the buyers
will buy more when price falls, and buy less when price rises. However in this situation

the résponse is not significant. When price falls, the extension in quantity demanded is

not significant. Similarly, the contraction in demand may be insignificant (very small)
when price varies. The demand is said to be relatively inelastic or less elasticin this case.
In the extreme ‘case, suppose ¢ Is zero i.€. demand does not change at all, even when
price changes. Demand is perfectly inelastic (totally unresponsive) to change in price.
In terms of diagram, we may illustrate each of these cases : '

r
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Actlvity 4

Compleic the table below :

s

%&Q=%L\P

" Unitary elas:ic
Relavvely elastic: ) el
'Pg:rfecliy elastic % AP=0
Relatively inelastic el
Perfectly inelastic % Q=0

L]

6.4 MEASUREMENT OF ELASTICITY

In what follows we will show two methods of measuring elasticity :

Geometrical (diagrammatic) method and arithmetical (tabular) method.

i) A geometricalway of measuring the elasticity atany pointona demand curve is now

in order.

N

Consider point P on the demand curve D,

in the adjacent diagram (we have taken a

non-linear demand curve). Draw a

tangent line AB at point P on the demand

curve. Applying point elasticity formu)-,

it follows the elasticity at point P is ’
dQ P dQ

P Q dP
oP

¢

0

demand curve, henceiscqual to

MB

_PM _ MB PM
©=OM/PM PM OM

MB

oM

PM

/\-g—lc)-)—is the inverse of the slope of the

_MB . Price is cqual toPM and quantity iscqualto OM.

In other words, the'price elasticity of demand is measured graphically by the ratio of

. the two segments of the horizontal axis identified by the intersection of the tangent to

the point considered, with the horizontal axis and by the perpendicular from that point

to the same axis.

[ = gy |

C1 1eTe T

=

LRI |




If we now consider the similar triangles APN and PBM, then AP/PN = PB/MB (from ) Demand Elasticitivs yng
properties of similar triangles) or MB/PN = PB/AP. Hence elasticity = MB/OM can be ' Demand Esrinages
written as ‘equal to PB/AP, i.c. elasticity at P is also equal to PB/AP the ratio of the

lower segment of the demand curve to the upper segment.

In the same way, you can show that elasticity is cqual to ON/NA (taking again similar
triangle and equating the ratio of sides). Obviously, if the demand curve were linear,
this method would be further simplified as thie tangent to the curve at a point would
caincide with the curve jself.

The main advantages of measuring elasticity geometrically is that it allows us to prasp
the law of varying clasticity straightaway, as we move along the demand curve. It can
be seen from Lhe previous diagram that the ratio PB/PA fulls a5 you move down the
demand curve, since PB decreases and PA length increases. At point A, PA iszero
hencein the limit, elasticity e is infinite (PB/0). At point B, elasticity iszero since PB is

zero, Hence elasticity falls from infinity 10 2ero as you move down a linear demand
curve,

Activity 5

It is pointed out that two demand curves originating from the same point on the price
axis will have the same elasticity at a given Price. They are called Isoelastic demand

curve. Concentrate on the following diagram and explain why price elasticity is the
same along the two curves, '

Hint

Compare elasticity at points E and E, by the ratio
methoed outlined above,

ii} Another method which can be used to nteasure the price elasticity of demand is the
Outlay methed or the-tora] expenditure method or the total revenue metl.qd.

Consider the following table :

Case No. Price(Rs.} { Quentity | Total revenge Elastleity

(P}_. Q) spenton (e)

' Expenditure
R=(PxQ) )

10 14 @ e=1

5 1 12 60 .
11 10 4 40 c>

5 12 40 _ ;
I 10 4 40 e

5 6 30

Activily 6

nstead of a price fall, now assurne a price rise which is followed by contraction of - - a9
lemard, as shown in the table below. Fill in the blanks. ' - .

el b T |-.-|.,.]{.m...r“ [CF=T TIExt raram
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.Cases Price (Rs.) | Quantity Expenditure "Elasticity
1. | s0 120 ' S '
100 60
nm- 50 1. | 6,000 . . o
- 100 . ) 4,800 : ,
mn ] 120 6,000
90 e 9,000

[

You may now observe that : ) .
i)  Ifthe elasticity isunitary {equal to one), a madest variation in price in gither

- direction will have no effect on the total expenditure of consumers. Total -+ -
expenditure on the commodity will remain constant whether prices rise-or fall,

ii)  If the elasticity is greater than of unity, the total expenditure of consumers will
" increasc following a modest fall in price und totut expenditure will fall when price

- s
mcrease. " . . .

iii} .. If the elasticity is less than of unity, a slight fall in price will lead to a fall in total S

expenditure; and a slight rise in price will lead 10 a rise in tosal expenditure.

'However, you must iote that in outlay metl:6d, you can anly get some idea about -
_ he direction of elasticity (Whether equaltoone, greater or less than one) bat the
precise vatue of clasticity would remain indeterminate. ' .

Activity7 . - K . ' .

a) Given the following table on price and quantity, deicrmine whether demand is
clastic, unitary elastic, or. less clastic when price riscs from Rs. 7 to Rs. 8.

- Price of commodity” - ~ Quantity demanded of
gasoline - T ) - gasoline .
(Rs. per litre) . . ~ (inlitres)

10 .. L 100 .
9 oo ' : 120

-8 _' : ' - " 150
7 S ' ‘175
6 - 180 -

b) Why does the Government prefer to levy an excise tax on commodities which are
tess elastic in demand (like gasoline)? . : Co

. - . o o
peerasew!  TamsimirildlaEissaRrimrmresiEmeriescabd R PR TRV T TEL EERLELAL L ALL S

You may now develop an important relatio iship b
(average revenue), marginal revenue.and price elasticity of demand. You may recall .
that Marginal Revenue (MR) is the extraevenue from extra units of the commodity

soldi:e. dR/dQ. Onthe other hand, Average Revenue {AR) s the price itself., because

AR = TR - FPQ _p Thusyoumayrestate:

Q-r :Q
TR=PQ" g
- -GR/AQ =d(PQ) - N
T N - R
" dR/Q =P + QdP/AQ =P [1+—g— -55-]
dR . 1 K
o sPlragl.

® Q.

ciween the price of the commodity
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dR
dQ

1

. P dO Dumand Elastivitics ung
J Since e = —

=P [1.;. —O— 3P Demand Estunaies

i 1
or, MR =P | I+—] or AR (1- —)

since P is same as Average Revenue (AR) and e js negative by the property of law
of demand.

Or, P= —°_ MR

e-1
P AR
On. e~ g = AR-MR
portant measure which_ has a Jot of operational use for decision

This is a very im
making, .

If you take a linear demand curve, then at the mid point of such a demand curve
elasticity will be equal to one (absolute value). Whene =1, implying that MR = 0 and
ifMR = 0, total revenue will be at and stationary (neither i i ing,)

Qx

Actlvity 8
a)Using ¢ =

explain why at
A=xge=a

51
b) Ccnsider the following data and then fill in the blanks.

CTATT I

P et )

L] ™%
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Price of X Quaunlity of| Total Average Marginal | Price
(in rupees) | X (inunits)| revenue revenue revenrys elasticily
{inrupees) l (inrupecs) |(inrupees) | cocfficient
I 100 1000 ! f
140 ~ |
190 l

|
|
ol

Q\ w00 O, =

"Now consider the demand curve in a hyperboﬁc form

d
Q=gPMor Q= 5

where a and n are constants.
You may operate on it to estimaie the price elasticity of demand. You know that the
measure of point elasticity is - :

aQ « P

= T 0

From the above function,

dO —_ -n=1
P aan
_P_ _ Pn']
Q . T a
dQ P — n=1
Thus e= —— — =£F— - P"'I =-—n =n.

Thus the power term of P is the measure of constant elasticity. It says if P changes by
1%, the quantity demanded of Q will change by n%. '
You may also note that if you take a log-linear transformation of the above functicn,
Q=aPn ' |

You get,

LogQ =loga +nlogP ’

'I'h!.lsllnf may appear as an estimated regression coefficient which measures elasticity.
This is useful in the context of interpreting statistical demand functifns.

6.5 TYPES OF ELASTICITIES

So far, we have csnsidercq only direct price clasticity of demand.-

You may remember that'demand depends not only on own price but also on other

factors. For example, it may depend on the prices o
(stibstitutes) or toffee and sugar (complements). In order to gvaluate the effect of
variationsin the price of a product (tea) on the quantity demanded of another product

(coffee) we define cross (price) elasticity of demand as follows :
The sign of ; reflects the relation which exists betwéen the two goods
have : . - , RN

i) e,>0theniandjaresubstitute goods. In other words gn}ncrcasein the Iisice '
of jth goods (say tea) increases the quantity demanded of the ith goods (say

,Ingeneral we

f related goods like coffee and tea

I B |

T
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coffee). Hence the sign of cross e[asticity will be positive (because of positive Deinand Elasticitivy any
correlation between changing price of the jl'.l'l commodity and units of the ith Demand Estimanes
goods demanded). .

i) e; = 0 if and only if i and j are independent goods (not related).

iii) ¢;<0implyingiand jare complementary goods. An increase in the price of
the j ju, goods {sugar) reduces the quantity demanded of the ith goods (tea).
Hence the relationship between veriables is negative, thus cross elasticity is negative.

The greater the absolute value of ¢;;, the more intense is the relationship (of
whatever kind) existing between lwo goods.

Another type of elasticily is income elasticity of demand. This measures the degree of
_reponsiveness of quantity demanded of commodity or goods with respect (o a
change in the level of income of a consumer, other things remaining constant (like

i Itis given by the rati AR -
pricesetc). Itis given by the ratio - /'

Where R stands for total income (expenditure). It is the ratio of percentage (or
proportionate) change in quantity demanded to a percentage (proportionate)
change in consumer's income. For a finite change in income we use arc elasticity
formula, and for an infinitesimal change in income point elasticity is used.

AQ R +R,
Q,+C, AR

Income clasticity ¢, =

Activity 9

a) At suceessive stage of income change, caleulate income elasticity of demand:

Income of consumer (R) Quantity demanded . - Income
(Rs.) - : ofrcadymade =~ clasticity
. o shirts (In units) . (e,)

500 ‘ , 100

1000 150

2000 185

3000 . 225

4000 _' 300

b) Determine the income c]asllcu) at poml N in [hc followmg dmgram

. . E
/i- . / Where E, is the Engle's curve for
/x/ cummodlly X (relating income and
N / consumption of X}). Use the peint method
I /4 to determine income elasticity at N, Is it
equal to onc, greater than one or less than
one?
N
70
s
7
/ |
Vd
/ 1
/ T Ve
s
Y t
/ I e T PP
0 . M, M. 0. .

Few points about income elasticity must be noted :

0

if)

Unlike the price elasticity of demand which is always negative, income elasticity
is always positive except for inferior goods.

The value ofincome elasticity provides us with information regarding the class of
goodsin question. For necessary goods, income elasticity is less than one; luxury

goods will have income ¢lasticity greater than one; for inferior goods, it is 33

T vt
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negalive. Normal goods are goods for which income elasticity is positive but less
than one. Youshould be able to establish it logically if you remember the concent
ol inrome pff=~tg on drmand,

iii) Income clasticily varics along a given demand curve. In general, empirical
evidence tends to suggest that for 2 wide range of goods, income clasticity of
demand is a decreasing function of income, which means that income elasiicity
falls as income increases. This is due to the fact that in general, individeals 1614
to modify their consumption pattern rather than increase their purchases ¢fthe
same gaods, when faned with jpcreasing levele nf inccme.

iv)  The weighted sum of income elasticity of demand for various goods must add up
to one. Let us suppose that the consemer's income increase by 20%. His
consumption of some goods may increase by more than 20%, that of other goods
may ificrease by less than 20%, and that of yet others may actually fall. Since oy
hypothesis, the entire income must be all spent, there will exist some forms of
compensation between groups of goods. For instance for two peods
m g +m,0,=1

Where 8, and 8, are income elasticity of demand for goods one and two,but m,
and m, are the proportion of income spent on goods one and two.
1 XI

m = —5— and m, = -—-P%—

d) Elasticity of Goods Substitution measures the ease with which one product can be
substituted for another in consumntion. It determines the yate of substitutability
between two goods. It can be measured at a point on the indifference curve as
AXSX,)  A(dxydx))
XSX, dx./dx,

where X, and X, are, if you remember indifference curve appro'ach,'the' quantities of

two goods consumed A (x—z) is the variation in the ratio between the consumption
1

of two g°°d5'§i_2 is the MRS (Marginal Rate of Substitution and) A (———:iz )
1 1

is the variation in MRS. In other words, & like ail elasticities is the ratio of relative
change in the ratio between consumption of the two goods to the relative change in the
MRS, It would vary belween zero and infinity.

¢) Elasticity of Demand with respect to Advertisement is the ratio of percentage
change in the quantity demanded of a commodity (Q) to percentage in the
advertisement outlay on the commedity (A). It is also called promotional elasticity of
demand or advertisement elasticity. It plays a very important role in the context of
marketing management. You may have a point elasticity measure of it as.

. dQ A .

&% da " Q

fY Elasticlty of Price Expectation is defined as the bercentage change in the level of
future prices (P ,,,) expected as a result of a change in the level of current prices {P,).
Formally it is ’ o

E= dPH—] P: .
dP l:':+l

1

It measures the ratio of the percentage rise in expected future prices to the percentage
risc in its current price. When an increase in current price is expected to result in an
equi-proportional increase in future prices then E = 1, If increases in future priccis
more than proporlional to current price rise, then E is greater than une, for lcas fhan
proporiional increase, E is less than one. -

Aclivity 10

a) If you complelc ihe following table, as an exercise, you should be absolutely clear
about the concepts and measure of differen: types of elasticities :

ST =TT A RE =

= op e




Valves - Zero One Infinity Greater -Less
Concepts than one than one
P d ' d dp -
¢ g0 _ oy 8Q _drdh o, |4, dP1de
. Q PP Q Py Q P
€,
cl
c.l
E
b} In the above table, the symbols stand for :
Elasticity Assumption
= gwn price or direcl price
elasticity of demand Q. =z(P)
;= Q,=f(P)
e = Q,=r1(R)
e,= Q, =a(A)
§= XX, =x (MRS ;. ,5)
E = PI’-I = p (Pt)
¢, = Discretionary income clasticity of | B =c(1Y)

demand for consumer durables.

Note : The assumption is a restatement from the generalised demand function you have
scen earlier except that D, and a symbol has been replaced by Q,. and that EY_ -
stands for expenditure on consumer durable, 19 for discreticnary income, and ey
is accordingly tcrmed. Youshould now be in a position to coin any term of
elasticity or use a symbaoi which has a typical appeal to you.

6.6 DETERMINANTS OF ELASTICITY

So far we have been mainly concerned with the definition and properties of various
concepts of clasticity and their measurement. We now discuss the factors which
determine the value.of a given elasticity. We will confine our reference to price

clast:cuy only.

About the determinants of this elasticity, the following factors are relevant.

i) The extent of substitutability between goods : Larger the number of substitutes
available to a product, the more will be the clasticity of demand; the smaller the
number, the less elastic the demand. For example, con5|derT V. set for the first

type and salt for the second type.

if}  The nature of the goods : The demand for luxury goods in general is more elastic
than the demand for necessary goods. For example, consider car in the first
category and sugar in the second category.

~

ili) The importance of the goods : A product which accounts for a high percentage of
consumer's total expenditure is characterised by high elasticity. You may nocw

examine why salt is inelastic,

iv) The price of the praduct Itself : Highly priced goods tend to have elastic demand,
while lower-priced goods have less elastic demand. The expression ‘highly priced’
is normally taken to mean a price at which the quantity that the consumer plans
to buy is close to zero. For example, consider a product like refrigerator.

Demand Elaslicitlesand

Demand Estinates
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v)  Whether demand can be postponed or not : When price has risen and demand
cannot be postponed, that will make demend less responsive to price migz thon
when demanrd mon he postponed.

vi)  Priccexpectation ol buyers : When the price of the goods has fallen and the buyers
expect it to fall further, then they will postpone buying the goods anct this wiil
make demand less responsive. On the other hand, if they expect prics 10 (0 1
thea they will speed up purchase, which vill incraacs slagticioy,

i) Time allowed for making adjustment in consumption pattern : In the short-run, it
is very difficult to change habits. Hence the short-term demand is less responst ve
1o price ch’mgc The longer the time allowed for making adiustment in
consumpiion pattern, the preater will be the elasticity. The consumers in the
long-run would lnok for better substitntes. Herrs the elisticity "'f‘fen':f"t ok
Toqg-r\l'\

Activity 1]
Think about the determinanis of other elasticitics and jot down the additional points if
any, .

6.7 MANAGERIAL USES OF ELASTICITY CONCEPTS -

5

Regarding the impertance of the concept of elasticity of demand, it must be pointed out

_ that the concept is useful to the business managers as well as government managers.

Elasticily measures help the sales manager in fixing the price of his product. Thc
concept is also important to the economic planners of the country. In trying to fix the
production target for various goods in a plan, a planner must estimate the likely
demand for goods at the end of the plan. This requires the usc of income elasticity
concep!s.

. The price clasticity of demand as well as cross elasticity would determine the

substitution between goods and hence useful in fixing the output mix in a production
period. The concept is also useful to the policy makers of the government, in particular
in determining taxation policy, minimum wages policy, stabilisation programmes for
agricuiture, and price policies for various other goods (where administered prices are -
uscd).

Activity 12,

1) Why are market researchers interested in the price elasticity of demand?

why?
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6.8 EMPIRICAL DEMAND ESTIMATES

All ma: :mers are concerned with empirical demand estimates because they provide
summary information aboult the direction and proportion of change in demand, as a

. resultof agivenchangeinits g:ggpkmatory varizbles. From the standpoint of control and
management of external factors, such empirical estimates and thejr interpretations are
therclore, very relevant.

Empirical studies of demand are of three broad 1YPes — consumer surveys, statistical
studies and experimental surveys. ; -

Consumer surveys are concerned with the purchaser’s intentions. They help in sales
forecasting rathier than providing information for price policy making. Such surveys
thus reveal the 'likely' demand which may not coincide with ‘actual’ demand, ,

Statistical studies of a rudimentary type such as trend analysis, postulate time series of

the single independent variable. Such siudies normally ignore the important
determinants of demand such as prices, which are controlled by the management. More
sophisticated statistical analysis using multiple correlatjon and regression techniques, is
capable ofisolating and measuring the fluctuations in demand which occur in response
to principle demand determinants like price and disposable income.

Experimental survevs or controlled experiments can estimate the influence of
important demand determinants under management’s control. However, care must
be taken to reducs the effect of unitnportant variables 1o a minimuns. Sometimes,
stirnulared exercises are also undertaken.

The most reliable method of estimating the demand function is to combine the
controlled experiments with statistical studics. In fact, in empirical estimation of
demand function, there is no escape from statistical techniques. -

Some of the statistical demand functions which have been estimated are reproduced

below. What is important for vou o note is the methodology and findings which may
serve as a basis for managerial decisions. :

1) Thedemand for § categories of consumption: Deaton and Muellbauer (1980) have
~ used a comprehensive approach based on time series data on British
. €onsuinption, spanning 21 years up 1o 1974, The reported income and price
clasticities are shown in the following table : '

!

Cnnsumpt{oncatugnry Prlee Elastleily . Income Elasticlt
Food ) . O{ernegative) .. 0.2t
Clothing . 0.92 . 2.0
Housing 0.31 0.03

Fuel . 0.25 1.67
Drinks & Tobacco 0,60 1.22
Transport &

Communicalion 1.21 1.23
Other goods 0.72 1.21
Other services 0.93 [40 -

The nature of commaoditices should explain why price elasticity is generally lower
than income elasticity. ' .

2} The demand for eleetricity : Chapman, Tyrrell and Mount (1972) used a

- combination of time serics and cross section data for the years 1949 to 1971 for
U.S.A. They estimared that the price elasticity of demand for electricity is about
1.3, income clasticity of demanel is 0.3 and the elasticity of demand for electricity
with respect to the price of natural gas is 0:15. Positive cross elasticity implies
substititability (through-mass) between electricity and gas.

3) The demand for college education : Hopkins (1974) considered higher education
(4 years bachelors degree programimes at a college or university) in.U.S.A. as 'an
economy good’. Flr. vicwed education at a private institution and education at a
publicinstitution as ‘different goods’ and estimated separate demand functions for

Demand Elasticilies ynd
Deneand Estimales
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4),

5)

-~

each. He hypothesised that the demand for onc form of higher education was a
function ol its own price {cr cost), the price of the subgtimits form afeduenticr o
the level of income. He did not report ¢lagticity 2e fuch, b iha anelistez o
linear damand Mnctinns were 2e follows

[You may remember that if the demand function is in the form of a parabola
{(semi-log or double-log type), on lingar transformation thece ronfliciente da

mansnre constant alasticiting. ]

Independent Qwnprice Price of Subsritute Family Incrme

Varizbles

Sependenl
Yarlubles \L

ran

Demand for Enrolment . .
in Public Institution -0.022 ' +00l: ' -3.032

Demand for Enrolment
ina Private Institution ~0,022

+0.01 ' +0.036

‘enrolment in private institution varies directly with family income. But the

His result shows that enrolment is ‘an ecopomic good’ that va riesinversely with its
price. Enrolment in a public inslitution is a substitute for enrolment in a private
institution. If tuition fees at public institution were to rise, enrolment there would
he reduced and those in private institutions would increase. The demand for
5
coefficient on income term for public institution is negative, indicating that
enrolment at public institution is ‘an inferior good'. Note however, that even
though the income effectof a price change for publicinstitution would work against
substitution effect, the latter is sufficiently strong to ensure that the price and

enrolment varies inversely.

The demaﬁd for drinks : Richard Stone estimated the demand function for beer in
U.K. (1920-1930) by the following equation : '

Q= 1658 YU.IJG RI].I24 GU.S\G P—D.TZT
Or log Q = log 1.058 + 0.136 log Y —0.727 Jog P + 0.124 logR +0.8161log G

Wherc Q is the quantity of beer consumed, Y is the aggregate real income, Pisthe’
average retail price of beer, R Is average retail price of all other commodities, and
G is the index of the sirength of beer. You may interpret that a price drop of one
per cent will increase beer consumption by 0.72%; a rise in aggregate real income
of 1% will increase beer consumption by 0.136%; a rise in G will increase it by

0.816%.

The demand for depasits : G.S. Gupta (1976) estimated that the demand for various
types of bank deposits in India as a function of national income (Y), interest rate

on 3 month’s time deposit (I ), interest rate on saving deposit (1.}, yield on variable

dividant industrial securities (I,), maximum permissible interest rate on 3 months

deposits (I} and all scheduled commercial bank offices (B) :

Current Deposits, CD = 1428 85 + 0.033 2Y -572.791 I + 0.4450B

. Savings Deposits, SD = 258,12 + 0.387Y + 525.111,-176.39

Fixed Deposits, FD = (=) 7441.41 +0.0873 Y + 659.94 1, —1082 I, +1791.79 1,

Lt .

These equations indica:e, among other things,

A Rs. million increase in national income leads to:
a Rs. 0.0332 wiltion increase in demand for CD,
a Rs. 0.387 million increase in demand for SD, and

a Rs. 0.873 million increase in demand for FD.

7
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Activity 13 - T R {mamaa Elomaicitias nsd
1) Consider the above funciions estimated by G.S. Gupta and find out the-impact of - Demand Esliniates

i) 1% increase in |,

I S .
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6.9 SUMMARY

You have been introduced to the following concepts of elasticity; (i) price, (if) cross,
(iif), income (iv) substitution, (v) advertisement elasticity, (vi) expectation elasticity.
‘The various forms and measures of price elasticity have been discussed, The difference .
between point and are elasticity has also been pointed out, Also, we have deriveda
formal relationship between price (average revenue), marginal revenue and elasticity:
The factors on which the price clasticity of démand depends have been stated and,
explained. We have mustly confined ourselves to price elasticity, you should have no -
difficulty in extending same concepts and measures to other types of elasticity which
measure the proportion of change in demand. The managerial use of the concept and
measure of elasticily makes the subject relevant for practising execulives in business
and government. However, you must remember that from practical standpoint, our
interests lie in both direction and proportion of change in demand; thatis what we laock

- for in empirically estimated demand function so that we can use it as a guide to business
lecision like demand forecasting, ’ '

0,10 ADDITIONAL READINGS

A.M. Freeman I11, Introduction to Microeconomic analysis (15t edition).
A,I Koutspyignnis, Modern Microeconomics (Ilnd edition).
R. Leftwich, The Price System and the Allocation of Resourees (8th edition).

M.—-Adﬁiléary,—Manaéerfa!-Ecor;omfcs {3rd edition).- »
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6.11 SELF-ASSESSMENT TEST

1) Anindividual spends all his income on three goods. He buys 550unilsof X atRe. 7
per unit, 425 units of Y at Rs. 2 per unit, and 200 units of Z at Rs. 3 per unit, The
price of X increases by 10% but there is no change in the prices of Y and Z. He now
buys 440 units of Y 2nd 198 units of Z. Calculate his nnce elasticity of demand for X,

2} Aconsumerdemand curve for Xis gwm by the equation P = 100-X. f"a_lc Hate hig
point price ~lasticity when prlce of X is Re. 60, :

3) The relationship between a consumer's income and the quanmy of Q he consumes
is given by the equation R = 1000 Q2. Calculaic his point income elasticity of
demand for Q when hisincome is Rs. 64,000 '

4) The National Council of Applied Economic Research {NCAER}is thc source of the

foliowing table about demand coefficients for certain commodities in India, using
time series data (1960-61/1975-76). Provide a lucid economic interpretation of the
data and reflect on the control or management of demand.

Commodities Price Elasticity Income Elstleity -
Rice “0.16 (-)0.19
Wheal . 1.25 (-)0.73
Mazecereals - 0.46 ' {-)0.34

5 A statistically estimated demand function for a commodity x is avaﬂable in lhc
following form :
1548 P 06 P 03 A0+ ,
ROSp 02

D =

where

D, = Demand for X

P, =Priceof X

P, = Priccof Y

P, = Priceof Z

B = Purchaser's budget (income)-
A = Seller's advertisement

a) Is X normal or inferior or Giffen-type?
b) How is X related to Y and Z?

c) Other things remaining equal, if advertisement is doubled, in whal direction and
how much proporticn will the demand for X change?

d} If the seller is interested 1o increase the sale of X by 50%, how much change
should he brmg in his price, other-things remaining the same? ’

e) What faclors can the selter opcrate onto control and manage demand" List the
factors in order of their importance (strength).
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UNIT 7 DEMAND FORECASTING

S_tructul'c

7.0 . Introduction [
7.1 Objectives
7.2 Conceptsof Forecasting
. 7.3 Need for Demand Forecasting
7.4 Types of Forecasts
7.5 Steps in Demand Forecasting
7.6 Techniques of Demand Forecasting
7.7 Simple Survey Mcthods
7.8 Complex Statistical Methods
7.9 Accuracy of Forecasts
7.10 Summary
7.11 Additional Readings
7.12 Secl-assessment Test

Appendix : Input-output model

7.0 INTRODUCTION

Onecof the crucnl aspects ir which managerial economics differs from pure econontic .
theory lies in the treatment of risk and uncertainty. Traditional economic theory
assumes a risk-free world of certainty; but the real world business is full of all sorts of
risk and uncertainty. A manager cannot, therefore, afford to ignore risk and
uncertainty: The element of risk is asseciated with future which is indefinite and
uncertain. To cope with future risk and uncertamly. the manager needs to predict the
fulure cvent. The likely future event has to be given form and content in terms of.
projected qourse of variables, i.e. forccasting: Thus, business forecasting is an essential

ingredient of corporate planning. Such forccastmg.cnablcs the manager o minimise the
- clement of risk and uncertainty. Demand forecasting is a specific type of business
forecasting.

7.1 OBJECTIVES T

After.reading this unit, you should te able to:

® define forecaslmg in contrast (o ‘projection’ and ‘prediction’

® distinguish between various types of forecasts

e describe the techmqucs of demand forceasting :

o discuss the uses oxd abuscs ofc-u:h technique I .

7.2 -CONCEPTS 0F~FORECASTING

Aswe haveindicated in the introduction, a manager is conccmcd with problems faced

in the immediatc present, but he cannot afford to neglect the future. The decision that ©

he takes in the present implies a course of action and reaction in the future. . _ .

The manager can conceplualise the future in definite terns. If-he is concemed with
future event — its order, intensity ahd duration, he can predict the future. If he is
concerned with the course of future variables — like demand, price or profit, he can.
project the future. Thus prediction and projection — both have reference to future; in
fact, one supplemeénts the other. Suppose, it is predicted that there will be inflation
(event). To establish Lhe nature of this event, one needs to consider the projected
course of general price index (variable), Exactly in the same way, the predicted event .
of business recession has to be established with refcrence to the pr01=cted coursc of . 61
vanables like sales, inventory etc. -
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Demand Decision

Frojection is of two types — forward and backward. It is the forward projection of data
variables, which is named forecasting. By contrast, the backward projection of data
may be named hackeasting', a ool used by Ihe new economic izisicrians. Fornracticz!
managers concerned with futurclogy, what is relevant is forecasting. the foruwrard
projection of duta, which supporis the nrediction of an even:,

Thus, if a marketing manager fears demand recession, he must establish its basis in

terms of trends in sales data; he can estimate such trends through extranolation nf his
available sales data, This trend estimation i an excrcise in frcacasting,

f‘cn-sw 1

Asamanager, veushould predict lhc event, proicet the course of variables and forceast
Ibe data, Keeping thisinmind, fllin the blanks inthe table helow, Nu!('thcmggr_slcd
guideline,

Manager type Predicted cvent Forecastdatn

Markeling Manager Demand recession o Salgsvolume

Finance Manager o o sh F'o W o
Personuel Marager Lmployee turnover -

Muachine breakdown

Costs of production

Production Manager : Impcn led malerinl content

o e e P e e e

B H el Ron o ot o e

7.3 NEED FOR PEMAND FORECASTING

Business managers, depending upon their functional area, need various forecasts. They
necd to forecast demand, supply, price, profit, costs, investment, and what have you.
In this unit, we are concerned with only demand forecasting. The reason is,

the concepts and techniques of demand forecasting discussed here can be applied
anywhere

The question may arise : Why have we chosen de._-a_r!d forecasting as a model? What is
the use of demdnd forecasting?

The significance of demand or sales forecasting in the context of business policy’
decisions can hardly be overemphasised. Sales constitute the primary source of revenue
for the corporate unit and production for sales gives rise to most of the costs incurred
. by the firm. Thus'sales forecasts are needed for production planning, inventory
planning, profit planning and so on. Production itself requires the support of men,
materials, machines, moncy and finance, which will have to be arranged. Thus,
manpower planning, replacement or new investment planning, working capital
management and financial planning — all depend on sales forecasts. Thus demand
forecasting is cructal for corporate planning. The survival and growth of a corporate
unit has to be planned, and for this salés forecasting is the most crucial activity. There
is no choice between forecasting and no-forecasting. The choice exists only with regard
to concepls and techniques of forecasting that we employ. It must be noted that the
purpose of forecasting in general is not to provide an exact future data with perfect,

precision, the purpase is just to bring out the range of possibilities concerning the future

under a given set of assumptions. In other words, it is not the ‘actual future’ but the
“fikely future’ that we build up through forecasts. Such forecasts do not eliminate, but
only help you to reduce the degree of risk and uncertaintics of the futureso that youcan
undertake operational business policy decisions and actions following thercfrom.
When you do not forecast, you are simply assuming that the business conditions are -
going to repeat themselves. This is unrealistic since changes are natural in 2 dynamic
world. It may not be possible to ‘estimate’ exactly the nature of dynamic changes, but
through a set of forecasts you may try to ‘guess’ them. Forecastingis a step towards that
kind of ‘guesstimation*; it is some-sort of an approximaiion to reality. It is a type of
stimulation exercise to design the probable future state of business. If the likely state
comes close to the actual state, it means that the forecast is dependable. If you do not
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" have a dependable forccast about demand, alt your business planning will be
meaningless. A sales forecast is meant 1o guide business policy decisions. Without
forecasting, forward planning by a corporate unit will be directionless.

Activity 2 ,
2) What kind of deaisd for
such forecasts?

~cast dogs n building contractor necd? Why docs be ned

b State clearty the sgnificance of sales furecast for making :

i} Pricing decision

7.4 TYPES OF FORECASTS

. Demand forccasting is a special kind of cconomic forecasting. To begin with, we may
distinguish between various types of forecasts :

i) Economic and Non-economic forecasts: The saciologists often talk about ‘social' and
‘technological’ forecasts. Sometimes they also-make ‘political’ forecasts. For example,
one can forecast the crime rate, technelogical obsolescence, election results andsoon.
These are all examples of non-economic forecasts; someof them like the technological
one may have a lot of economic relevance. New technology may create a demand for

new product.

ii) Micro and Macro-forecasts: Economic forecasts may be undertaken at various
levels — firms, industry or economy. At the firm level, you need a demand or sales
forecast. You may altempt similar forecasts at the industry level or the econoimy level.
At the economy level, five-year plan projections are based on trend forecasts

concerning national income, investment,-employment elc.

Demand Forecasting
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_analysis of past experience 2n

jii) Active and Passive forecasts: If the firm cxtrapolates the demand of previous ycars
to yield the likely/estimated demand [or the coming year, it is an cxample of 'passivs’
forccast. If the firm, on the other hand, tries 10 manipuiate demand by changing price,
product quality, promotional effort ctc. then iLis an example of ‘active’ forecast. Thus,
expected sales, when planned actions and sirategies are underlaken, denote the active
forccasls. ' .
nditional forccasts: By way of ‘conditional’ forecasting, we
f.certain known ot assumed changes in the independent
ble. say demand. ‘Non-conditional” forecasting, in

of the ¢hanges in the indepenuent variables

lves all risks of conditional forecasting.

iv) Conditional and Non-co
esiimate the likely impact ©
variables on the dependent varia
contrast, requires the estimation
themsclves: such forecasting invo
run forecasis: Animportant consideration in forecasting is Lhe
ticular problem. That is how far ahead the forecast is being
long-run. Duraticn of the period will vary from
les, short-run forecasting is generally concerned
re confined up to 2 year in terms of

v) Short-runnnd Long-
time span relevant fora par
made. It can be for a short-run or fora
problem to problem. In the case of sa

with projcctions of established products and a
duration. Introduction of a new product, however, invariably involves a long-term

forecast; in this case you have to consider i6ng-term changes in population, tastes and
preferences of the buyers, technology, product fife-cycle eic. By contrast, short-tun,
forecasting concentraies on a few selecled variables; here simple techniques based on
d information can give you fairly accurate forecasts,

7.5 STEPS IN DEMAND FORECASTING

ercise. It has to go through a number of

Demand or sales forecasting is a scientific ex
| considerations. Such considerations arc

steps. At each step, you have to make critica
categorically listed below :

1) Nature of lorecast: To begin with, you should be clear about the uses of forecast
data—how it is related to forward planning and corporate planning by the firm.
Depending upon its use, you have to choose the 1ype of forecasts : short-run ot
long-run, active or passive, conditional or non-conditional etc.

2) .Nature of product: The next important consideration is the nature of product for
which you arc attempting a demand f{orccast. You have to cxamine carcfully whether
the product is cgnsumer goods or producer goods, perishable or durable, final or
intermediate demand, new demand or replacement demand type etc. A couple.of
examples may illustrate the importance of this factor, The demand for intermediate
goods Jike basic chemicals is derived from the final demand for finished goods like
detergents. While forecasting the demand for basic chemicals, it becomcs essential o
analyse the nature of demand for detcrgents. Promoting sales through advertising o-
‘price competition is much less important in the case of intermediate goods compared to
final goods. The elasticity of demand for intermediate goods depends on their relative
jmportance in the price of the final product. If it forms a small component, changes in
its price may not be important and demand may be quite inelastic, Similarly, ifthe inal .
user is in the habit of Keeping a stock of intermediate goods, then it should be
considered while forecasting the sales of intermediate goods like raw-nfaterials.

The next example may be from consumer durables like radios, bicycles, television sets,
cars ctc. Such demand has got two components — new demand and replacement
demand. As more and more people purchase these goods, markct becomes saturated;
new demand dectines, replacemerit demand catches up. Buyers can delay replacement
demand depending upon their socio-économic conditions, price, availability of
consumer credit. o '

&casting. Perishable commodities

Time factor is a crucial determinant in demand for (
limited period of time, Here skillul

such as fresh vegetables and fruits can be sold overa
demand forecasting is needed 1o avoid waste. If there are storage facilities, then buyers
can adjust their demand according to availability, price and income. The time taken for
such adjustment varies from preduct to product. Goods of daily necessities that arc
bought more frequently will lead to quicker adjustments,
cquipment which is worn cut and replaced after.a long peripd of time, adaptation of
demand will be spread-over a longer duration of time. ' R

whercas in case of expensive
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Time element enters into demand forecasting in another way. This hasreference to the
concept of ‘product life cycle'. When a new product is introduced, sales will increase
slow!vas more and more people.come to know about it. If it is a success, the market will
widen quickly and sales will increase rapidly. As the market begins to get saturated and
substitute products also get introduced, salés will begin to taper off. Such a product life
cycle curye isitlustrated below. The forecasting of demand fora product must consider
tlie stage where the product belongs to:

)

Annual démand
Introduction
Acceplence and grawth
Satuation and Maturity
Peicring off

Obsolescence and decline

"}
. Tu:nc,
3 Delermlnnnts of demand: Once you have ldenured the nature ofproductfor which
you are (o build a [orecast, your next task is to locate clearly the determinants of
demand for the product. Depending on the nature of product and nature of forecasts,
different determinants will assume different degree of importance in differentdemand *
functions, In the preceding uait, you have been exposed to a number of price-income
factors or determinants — own price, related price, own income — disposable-and
discretionary, related income, advertisement, price expectation etc. In addition, -it is
important to consider socio-psychological determinants, specially demographic,

sociological and psychological factors affecting demand. Without . con&de‘hng these

factors, long-run demand forecasting is not poss:ble

Such factors are particularly i important for long-run active forecasts, The size of
population, the age-composition, the location of household unit, the
sex-compositioi. —all these exercise influence on demand in varying degrees. If more
" babies are born, more will be the demand for toys; if more youngsters marry, more wil
be the demand for furniture; if more old people survive, more will be the deménd for
sticks. In the same way, buyers’ psychology — his need, social status, €ga,
demonstration effect etc.—also effect demand. While forccastmg you cannot neglect
these factors. . .

4) Analysm of fnctors {determinants): [ denttfym gthe determmants alone would not do,
their analysis is also lmportant for demand forécasting. In 2n analysis of statistical
demand function, it is customary to classify the explaratory factors into (a) trend
factors, which affect demand over long-run, (b} cyclical factors whose effects on
demand are periodic in nature, (c) seasonal factors, which are a little more certain
compared to cyclical factors, because there is some regularly with regard to their
occurrence, and {d) random factors which create disturbance because they are erzatic
in nature; thelr operauon and effects are not very orderly. S

An analysxs of factors s specially important dependmg upon whetherit is the aggregate
demand in the cconomy or the industry’s demand or the company's demand or the-
consumers' demang which is being predicted. Also, for a long-run démand forecast,
trend factors are important; but Ior a short-run demand forecast, cyclical and seasonal

factors are important. -

¥
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5) Choice of techniques: This is a very important step. You have to choose aparticular
iechnique from among various techniques of demand forecasting. Subsequently, you
will be exposed to all such techniques, statistical or otherwise. You will find that
diiferent techniques may be appropriate for forecasting demand for different preducts
depending upon their nature. In some cases, it may be possible 1o use more than one
technique. However, the choice of technique has to be logical and appropriate; for itis
avery critical choice. Much of the accuracy and relevance of the forecas: data depends
o1 this choice. The choice itself depends on a number of factors — the degree of
accuracy required, referénce period of the forecast, complexily of the relationship
postulated in the demand function, available time for forecasting exercise, size of cost

budget for the forecast ete.

the final slep in demand forecasting. There are various

6) Testing accuracy: This is
ecast. Some of them are simple and

methods for testing statistical accuracy ina given for

inexpensive, others quit
the. margin of error and thereby improve its validity- for 'practical decision-making

purpose. Subsequently you will be exposed briefly to some of these methads and their
uses. | .

Activity 3
a) Recall the steps in demand forecasting. Just name them.

1) v SRR T U T VU U U U PR PRI R R PPPIPS et -
7 ST S, e, s
3) ............. TR

4) ..................................
SN PP PSP PO TP e L LE L L R .

e complex and difficult. This testing is nceded toavoidireducs’

7.6 TECHNIQUES OF DEMAND FORECASTING

Broadly speaking, there are 1two approaches to demand forecasting — one is to obtain
information about the likely purchase behaviour of the buyer through collecting
expert’s opinion or by conducting interviews with consumers, the other is to use past
experience as a guide through a set of statistical iecliniques. Both these methods rely
on varying degrees of judgement. The first method is usually found suitable for
short-term forecasting, the latter for long-term forecasting. There are specific '
techniques which fall under each of thesc broad methods. We shall begin by presenting
a summary view of all these techniques in the form of a schematic model :

Forecasiing Techniques J . oo
f " ; ]

Simple Survey Methods: .| - Complex Statistical Methods
Experts opinion Consumers’ Trend nnalysis| - ’ | Econometric. |
or Interview Techniques
Reasoned opinion
(Delphi technique) Barometric Technigues

or
Lead-Lag Indicators
: Approach :
- . ] } PP
Complete Emumeration sEnd-use — ]
survey melhod Methed N

rpemr—r— ——t . Repression - "Simulianeous |

S .
Sample survey Method . Method Equation
3 v or - ' : Mode!
Consumer's clinic approach
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In what follows, we shall now take up each one of these techniques under broad
category of methods suggested above. .

7.7 SIMPLE SURVEY METHODS

For forecasting the demand for existing product, such, survey methods are often
employed. In this set of methads, we may undertake the following exercise.

1) Experts’ Opinion Poll: In this method, the experts on the particular product whose
demand is under study are requested to give their ‘opinion’ or ‘feel’ about the product.
These cxperts, dealing in the same or similar product, are able to predict the likely sales
of a given product in future periods under different conditions based on their -
experience. If the number of such expertsis large and their experience-based reactions
are different, then an average — simple or weighted — is found to lead to unique
forecasts. Sometimes this method is also called the 'hunch method’ because of its

-reliance on the hunches of experts. It is indeed a very simple methed, but it replaces
analysis by opinions and it can thus turn out to be highly subjective in nature.

2) Reasoned Opinion— Delphi Technique: Thisis a variant of the opinion poll method.
Here isan-attempt to arrive al a consensus in an uncertain area by questioning a group
of experts repeatedly until the responses appear to converge along a single line. The
participants are supplied with responses to previous questions (including reasonings
from others in the group by a coordinator or a leader or operator of some sort). Such
feedback may result in an expert revising his earlier opinion. This may lead to a
narrowing down of the divergent views (of the experts) expressed earlier. The Delphi
Techniques, followed by the Greeks earlier, thus generates “reasoned-opinien” in
place of “unstructured opinion''; but this is still a poor proxy for market behaviour of

* cconomic variables.

3) Consumers’ Survey — Complete Enumeratlon Method: Under this, the forgcaster
undertakes a complete survey of all consumers whose dernand he intends to forecast,
Once thisinformation is collected, the sales forecasts are obtained by simply adding the
prébable demands of all consumers. For example, if there are N consumers, each
N ’
demanding D then the total’demand forecast is 2 Dy
1=1

The principle merit of this method is that the forecaster does not introduce any bias or
value judgement of his own. He simply records the data and aggregates. Butitisavery
tedious and cumbersome process; it is not feasible where a large nu mber of consumers

is involved. ’ '

Morcover if the data are wrongly recorded, this method will be totally useless.

4) Consumcr Survey — Sample Survey Method : Under this method, the forecaster
selects a few consuming units out of the relevant population and then collects data on
their probable demands for the product during the forecast period. The tetal demand
of sample units is finally blown up to generate the total demand forecast, Forexample,’
if there are 1,000 consumers, the forccaster may choose just 50 of them, using random
sampling methad or stratified sampling method. If the probable demand of the selected
consumersis D;, wherei=1,2,3,... ..., 131 =50, then the total demand forecast for
the selected group of commodity will be given by o :

L IR e
SnD,=n D +n,D;+ ..., +ng Dy

=1

where n; is the number of consumers in group i, and n, + n, + ........ + ng, = 1,000.

If all consumers are alike, then the selection may be done on a random basis and the
total demand will be given by

(D;+ D+ Dyt ooy + D) -!%g(J— ) i

Compared to the former survey, this method is less tedious and less costly; and subject
to less data error; but the choice of sample is very critical. If the sample is properly

Demand Forecasiing -
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chosen, then it will yield dependable resuits; otherwise there may be sampling error.
The sampling error can decraase with every increase in sample size.

5) Consuraers’ Clinics: An iniprovement over the consumer interview and survey
nditions so as to observe the actual behaviourof -

approach s to stimulate the market co
the consumers, In this approach, a numoer of patential buyers of the product are

invited and are given some amounts of money to purchass various products. The price
tags arc altered and the responsc of the participants is observed. This method assumes

the applicability of Revealed Preference Approach : choice reyeals preference. Oneof -

the limitations of this methed is that the potential buyers may eninyitasagame and

may nol behave in a patural manner. Also, it
buyers can never be involved. The design of the clinic is eritical. Despite these
limitations, some firms do uge this mathod 1o find ant the brand loyally of copgmamas.

5) End-usc Method of Consumers’ Survey: Under this method, the salesof a prdduct ]

are projected throughasurvey of its end-users. A product s used for final consumption
iate product in the production of other goods in the domestic market,
or it may'be exported as well as imported. The demands for final consumption and
exports net of imports are estimated through some other forecasting method, and its
demand for intermediate use is estimated through a survey of its user industries.

or as an intermed

Given the input-output coefficients of all industries and their production plan_s, thesum '

of final consumption demand and cxport demand net of imports can be obtained with
the help of input-output model. (Please see the Appendix). . . :

Considering their production plans and input-output madel, the demand for steel in

India in 1999 can be obtained as

[S]1099 = [Seliaoy + [y 1999 = (S s

2, [Qligss 32 1Qaligeo F wrvnseenes 2,5 [Qqhiose ,
Where § = ﬁggregate'slce! demand

S, = linal consumption demand for steel

S, = export demand for steel _

S,, = import'of stecl

. Q, = Qutput of industry i using steel as an intermediate product L e

a = steel requircment of industry i per unit of its output
i=12,...... , n and subscript 1999 stands for the forecast year.

Denoting the sum of final consumption demand and exports net of imports by f, and
thus - P

Qic + Qil—. Qim = Q“, .\Vc havc_

Q=2 QFapQpF e +a,Q,+Qy - .
Q,=0,;Q +2,Q+ + 8,, Q, + Qy o
Q,=a,Q + 3 QF e + a5, Qy + Qur |

These n equations can be written in the matrix form as follows :_

1'—3.“ ._alz —313 ......... apran ‘-aln Ql Q“.
— &y 1~ s P TTREPL TSP —a,, 2 Qz[_
-8y —an  lTamae —~a, ‘_Qn Q}

or Q, = (I-A) Q ' '

Q = Vector of industry outputs, and J

Q, = vector of final consuniption demand and exports net of imports.

I =n X nunitnatrix
A = Matrix of input-output coefficients with a; as its iy, row j, column element.

Thus knowing Q; and A, Qcanbe easily_forecast. .

is very expensive; and a large rumbhar of
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. The input-cutput nethod of estimating Q, for any commodity is generally used in the
context of national planning nnd projection. At the industry level, it has limitations.
The i-dividual industry has to rely on some other alternative method to estimate the
futur. <lemand of its products for final consumption, exports and imports. Thus only

 the intermediate demand or the input demand part of total demand for a commoadity
cin be'predicted by the end-use method. This method can be used only when the -
number of end-users for the product s limited to a few, Also, this method assumes a
given set of input-outpul coeificients; these coelficients may change because of a
change in technology. In that case, vou have to move from static to dynamic
input-output model. At the firm or the industry level, this may turn out be an academic
exercisc. Otherwisce for estimating Jderived demand for induslrialiraw-malcr_iaIs,
finished and semi-{inished producers’ goods, this method is quite dependable; it does
provide us a use-wise and sector-wise demand forecasts. -

Activity 4

a) The National Council of App!icd'Economic Research (NCAER) has used the
end-use method to estimate the demand for steel in India {1968}. For a summary of
the method and findings, see Chopra, Managerial Economics, (pp. 73-75).

b) Explain the 'Delphi’ technique. Is it a form of expert’s opinion survey? Or different?

¢) Indeveloped countrics, market experiments are used to assess the demand function
foraparlicular product. By this method, product prices are varied from time 1o time
- or between different regions of the country, and then the impagt of such
price-variation on sales is assessed. Comment on the uses and abuses of such a
method of denand fotecasting.

7.8 COMPLEX STATISTICAL METHODS

We shall now move from simple to complex set of methods of demand forecasting. Such
methods are taken usually [rom statistics. As such, you may be quite familiar with some
of the sratistical tools and techniques, as a part of quantitative methods for business
decisions.

" 1) Timeserics analysis or trend method : Under this method, the time series data on the

variable under forecast are used tofit a trend line or curve either graphically or through
the statistical method of 1.east Squares. Forexample, you may have yearly data on the

Demand Furepating
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sale of light commercinl vehicles (LCV) In Indin irom 1971-1985. Based an t_he datz
plotted on the graph, a line or curve is drawm depicting LOV demnnd fa Indie; such o
line could be drawn up to the present period of the neriod for which the deta s

available. It can then be extrapotated to the forecast pesiod, Tae resding ol groph
would give you the forecasts. Thisis a crude version of trend wethod ovviant i ol
a 'naive technigue’ or the ‘graphizel method”. This is iiinstrated in the dlasram below:

LCVY Splas ovnr Tima

LCV Sale |

rd
4 .
L’ 1 | 1 1 ' ! ! ! I ! l L { 1 1 1 r
| ! 1 H —_—

1971 72 73 M 735 76 77 78 719 80 81 8 53 84 85 B6 B? 88 89 9 9

You may nole in the diagram thar the trend line has Heen fitted around fluctuations.
The actual movement of sales of LCV is represented by the dolted line; and the straight
linc represents the ‘rend line and you will notice that thzre is an upward trend. Using
actual data between A and B, you may project the line into the future say, any year
between 1986-91 i.e. between B and C.

The trend line is worked out by fitting a trend equation to time series data with the aid

of an estimation method. The trend equation could take either a linear or any kind of
non-linear form. Some of the most suitable trend equations for demand forecasting are

the foliowing :

i) Lineartrend: D=a+bTwhereDisthe demand for<he productunder forecast, 7
is the trend variable which may be normalised to take the valuc of 1 in the fizst
period, 2 in the second peripd and soona (intercept) and b(slope) are parametric
information which can be estimated. The trend line assumes that there will be a
constant absolute amount of change (= b) every period.

i) Ex-ponentlu.i trend : D = actT or log, D = log, a + bT. This semi-log function
assumes a constant growth rate = b each period.

1ii) Second (and higher) degree polynomials trend : D =a+bT+ cI?
- o 4p
In this case, the slope of the parabola is given by the term 5T and it changes

direction only once, either from positive to negative or vice-versa. The shape and
location with respect to axis will vary according to the values of constanta,bandc.

iv) Double-log (Cobb-Douglas type) trend : D = aT®
Or,log,D=log,.a+blog, T

This double-log trend assumes a constant elasticity = b every period.

The trend methiod outlined above often yields a cependable forecast. Theadvantage in
this method is Lhat it does not require the formal knowledge of economic theory and the
market, it only needs the time series data. The only limitation in this method is that jt
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assumes that the past is repeated in future. Also, it is an appropriate method for . Demand Farceasting
long-run forecasts, butinappropriate for short-run forecasts, Sometimes the fime series

analysi- may not reveal usignificant trend of any kind. In that case, the moving average

methiod ur exponentially weighted moving average method is used to smeothen the

serics. :

2) Barometric Technigties or Lead-Lag indicators method; This consists in discovering
asctof series of some variables which exhibit a close association in their movement over
aperiod ortime. There are three kinds of time-series : leading series, coincidentseries
and lugging series. The leading serics are data on the variables which move up or down
ahead of some other series; the coincident series move along with some other series. and
the lagging scries move up or down behind some other series. For cxample. the bank
ratc changed by the Central Baiik is a leading indicator of interest rates charged by the
commercial bank. [f the forecast variabie is such that it lags behind the movement of
the leading indicator, its value in future couid be forecast through a measure of this
tead-lag relationship. This relationship can be depicted in the form of a diagram.

It shows the movement of agricultural
income (AY serics) and the sale of
tractors (ST series). The movement of
AY is similar to that of ST, but the
movement in ST take place after a year’s
time lag compared to the movement in

AY AY. Thus if one knows the dlrection-of

. the movement in agriculture income
TJ/,\‘_/ST (AY), one can predict the direction of
I movement of tractors- sale (ST) for the
/’/\_,_,/N‘/ nextyear. Thus agricultural income (AY)
; i may be used as a barometer (a leading

indjcator)'to help the short-term forecast
for the sale of tractors. . r :

r Scatter Diagram

AY and 5T,

|
[
!
1
1

——
Time

We may iliustrate the same relationship in an equation form. Suppose.

DI=1.6+ 0.8 L

Where D* and D¥ stand for demand (sales) for items X and Y; and thece is a two-year
_ lag as per our assumption. In this case, we can forecast the sale of x for the next two
periods ;

Dx,, =1.6+0.8Dy_
Dx*, ,=1.6+ 0.8Dy,

Generally, this barometric method has been used in some of the developed countries
for predicting business cycles situatien. For this purpose, some countries construct
what are known as ‘diffusion indices’ by combining the movement of a number of
leading series in the cconomy so that turning points in business activity could be
discovered well in advance. Some of the limitations of this method may be noted )
however. The leading indicator method does not tell you anything about the magnitude
of the change that can be expecied in the lagging series, but only the direction of
change. Also, the lead period itself may change overtime, Through our estimation we
may [ind out the best-fitted lag period on the past data, but the same may not be true
for the future. Finally, it may not be always possible to find out the leading, lagging or
coincident indicators of the variable for which a demand forecast is being attempted.

3) Correlation and Regression: These irivolve the use of econometric methads to
determine the nature and degrec of association between/among a set of variables.
Econometrics, you may recall, is the use of economic theory, statistical analysis and
mathematical functions to determine the relationship between a dependent variable
(say, sales) and one or more independent variables (like price, income, advertisement
cte.). Therelationship may be expressed in the form of a demand function, as you have

. seenin Unit4: ‘

D, =d (PP, P, B,A, oo, ) S 7
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Such relutionships, bused on pust dala con be used for forecasting. The onulysls can be
enrried with varying degrees of complexily, Here we ghall kot pel into the methods of
finding out ‘carrelation coclficicnt® or regression cquition’, you must huve covered
those statistical teehniques as & part of quantitative methodss Similarly, we shall not go
into the question of ceconomic theory. We shall.concentrate simnly on the ned hfibeee
ceonomelric techpiques in lorecasting,

ation, the regression cquation has one dependent and one

In’ the cuse of simple correl
isa Function afits advericement

independent variable. For example,thesale of X (D)

(A). D = D (A). The analysis involves

i) determining the nawre of association through a regression cquation -—a straight
Lime or 4 curve — 1o deseribe the average relationship between D _and A:

iy determining the extentof association between D and A through thesstimation of
correlation coeflicient: o

o

The analysis begins with a ook at the

i scatter diagram. This straight lice has
</  been computed through the Least Square
- methods it shows an upward trend, The
& regression equation of this linc may be in

“he form :

D,=a+DbA .
say. D, =400+ 0.5A . ] -

Thus the next vear, if A ='Rs. %000 then
the expected sales will be Rs. 900,

. , ~dDu
You may note if b>0, ie., -dap—> 0, it implies

I T — 1 1 1 1 1 __%A
0 200 30 200 500 60 700 100 that A and D\moveinthcsamcdircction.

similarly ifb<C0 i.e., %(0, it implies thut they are inversely related.

The correlation cocfficient, r. is the measure of this degree of relationship between
d dependent and independent variable. You may recall, in general form, the

formula for its measure is -

- N(Y-Y)

where Y is the dependent variable
Y is the mean value of Y for all years :
Y, is the value of dependent variable as colculated from the regression

) equation. . .
The r may vary between-1 (perfect negative) and + 1 {perfect positive) ; thisreflects the
degree of association. it does not measyre ‘causation’, such causation has to be
discovered through the logic of reasoning typicat of economic theory. The r = () suggest
absence of any relationship between the dependent dnd the independent variable,

Let us now move from the case of one to many independent variables. Surely, salesdo
not depend on advertisement alone; they may dependona host of price-income factors.
If we find a regression equation with more than one explanatory variables, we are on
the realm of multiple regression and multiple correlution. The form of the equation

may be:

D, =a+bA+b,P, +bB + b,P,
You know that the regression coefficients bi,ba, by and ba are the components of relevant
elasticily of demand. For example, by is a component of price elasticity of demand. The
b reflect the direction a$ well as proportion of change in demand for x as a result
of a chunge in any of its explanatory variables. For cxample;b, < U suggest

that 12, and P_are inversely related; b > Osupgpest that x and y are substitules;

b, > Usuggest that x is a normal commodity with positive income-effecl.

Given the estimated value of 2 and b, you may forecast the expected sates (D,).if you
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know the future values of explanatory variables like own price (P,), related price (P b
income (B) and advertisement (A). Lastly, you mudy also recall that the statistics R2
(Co-cfificium of determination) gives the measure ofgoodﬂcss of fit. The closer it s to.
unity, the better is the fit, and that way you get a moré reliable forecast.

The principal advantage of this method is that it is prescriptive as well as dcscnplwe
That is, besides generating demand forecast, it explains why the demand is what it is.

" In other words, this technique has got both explanatory and predictive value. The
regression inethod is neither mechanistic like the trend method nor subjective like the
opinion poll method. In this method of forecasting, you may use not only time-serics
data but also cross-section data. The only precaution you need to take is that data
analysis should be based on the logic of economic theory.

Regression analysis is beset with certain limitations. If some of the explanatory
variables are not realistically chosen, they tend to be misleading. Likewise, if there is
auto-correlation {i.e., when sales of one year are highly correlated with the sales of
preceding year), the regression results may again be biased and incorrect. Qf course,
there are sophisticated cconometric téchnique to take care of auto-correlation. Thus
the choice of explanatory variables is very critical. Lastly, as is true of all statistical
methods, the regression method forecasts on the basis of past average relatienship, and.
50, to the extent the future relationship deviates from the past experience (average),
the forccast will be wrong,

4} Simultancous Equations Method: Here is a very sophisticated method of forecasting.
Itis also known as the ‘complete system approach’ or ‘econometric model building’. In
your carlier units, we have made reference 1o such econometric models. Presently we
do not intend to get into the details of this method because it is a subject by itself.
Morcover, this method is normally used in macro-level forecasting for the economv as
a whole; in this course, our focus is limited to micro elements only. Of course, you, as
corporale mabagers, should know the basic clements in such an approach.

You may quickly recall your understanding of 1erms tike model, its structure, its
reduced form solution — of the unknown endogenous variables in terms of known
variables, parametric information and exogenous terms. Once a complete model is
structured, it can cxplain the behaviour of all the variables which the decision unit, firm
or indusiry or national economy can control. After the model is theoretically
developed, it is estimaled Lhrough some appropriate methods such as the two-stage
least squares method. The model is then solved for each of the endogenous variablesin
terms of exogenous and lagged endogenous variables, if any. The values of the lagged
endogenous variables are obviously known and those of the exogenous variables will
have to be predicted. After 1hisis done, the corresponding values of lagged endogenous
variables and exogenous variables are fed into the equation corresponding ta the value
variables whose forecast are needed to gencrate the required forecasts.

The method is indeed very complicated. However, in the days of computer, when
package programmes are available, this method can be used ens:ly to derive meaningful
forecasts. The princ nle advantage in this method is that the forecaster needs to
estimate the future values of only Lhe exogenous variables unlike the regression method
where he has to predici the future values of all, endogenous and exogenous variables
affecting the variable under forecast. The values of exogenous variables are easier to
predict than those of the endogenous variables. However, such econometric models

_ have limitations, similar to that of regression method: Forcxamplc it assumes that the
past statistical relationship wilt hold good in the prediction period. Also, it is a highly
complicated, time-consuming and costly method. That is why, despite being
theoretically a beiter meihod, it has not atiracted the corporate level managers. After
all, the use of this method largely depends on the degree of modemisation
{computerisation etc.) and progressive outlook of the corporate unit itself.

Aclivity 5

a) Compare and contrast bricfly the sxmultancous equation and the regressmn
methods of demand forecasllng

imand Forecostlg
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") selection of a countey A which sometime jn the past (period t*}, particulari

b) Since statistics can prove or disprove anything, it is better 10 use non-statistical
methads for forecasting. One such non-statistical method, which is frec from
subjectivity is the Historical Analogy Method. Under this method, the demand
forecasting is done in two stages: . ’

y with

respect to industry i, the demand of whose product is under forecasting, was inthe
same stage of development as country B for which forecasts are being made at

present (period t),

ii) forccasting of the demand forindustryi's product incountry B in periodst + 1, t +2
........ _t+ n on the basis of actual demand of that industry's product in country A

in periods L® + U +2, ..., S t* 4 n.

Thus, the size of colour TV demand in Indiz in [988 is approximately the same as
the one experienced by the USA in 1968, On the assumption of this 20 year lag, as
per this method, India’s demand in 1998 wili roughly be the same as USA’s demand

in 1974,

State the limitations of this method.

.........................................................................................................

7.0 ACCURACY OF FORECASTS

. Since no forecast is going to be correct completely, the forecaster may be interested in

measuring the accuracy of his forecasts. This is possible, provided the actual values
become eventually availablei.e., when the forecast period becomes the past or present

period.

-The forecast accuracy tests compare the forecasts (Y;) with realised values (Q’l). Thérp

are two kinds of forecasts : ex-ante and ex-post. Ex-ante forecasts relate to the sample
periods or cross-sections; but the ex-post forecasts are for future periods: The alternalive

tests for evaluating the accuracy of ex-ante forecasts are :

i) Coefficient of Determination (R2) Test-

i) - Root Mean Squared Error (RMSE) Test

iii) Percentage Mean Absolute Error (PMAE) Test
iv) Percentage Absolute Error (PAE) Test.

Again, as a part of statistical methods, y6u should learn these. Sufficeittosay here that
if the forecast is made for one period only, then the difference between the actual value
and the forecast value would measure the forecasting error. If forecasts are made for
more than one year, then one can find the “average error’ by simply taking the-
arithmetic mean of the absolute values of forecasting errors of different periods. You
must note that an absolute level of an error does not indicate much; obviously, you
should compare the percentage exrors. Thus the measure of forecast inaccuracy farone
period forecast may be defined by PAE. :

A 100
PAE=(|Y,- Y;'DY—
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The same can be generalised for a multiperiod through aggregation of errors over the Demznd Forccasting
periods. : .

Graphically, the forecasts may be plotted ‘
apainst {ic corresponding time values and B
then the devialion of this line from the 45° : ' /
line would measure the forecast ' H(g)
inaccuracy. ' B

In this diagram, AB is the 45° line, CD is
the line showing the relationship between
the true and forecast value, The vertical

" distance between Lhese two lines measures
the forecasting crror. For example, the
forecasting error in prediction period 2 is
plus EF, while that in period 4 is minus
GH. : '

—

-

Forceast Value |
\(‘)
!
i
i
\
!
-

45

>
AV

True Value

7.10 SUMMARY

There is no unique method for demand forecasting, The forecaster may choose his
technique depending upon his objective, urgency, dara availability, cost-budget, .
time-budget, and the nature of product whose demand he intends to forecast. For
short-term forecast, he may use any of the survey methods or barometric methods: for
long-term forecasts, he may use any of the various statistical methods. Similarly, bis
technique would differ depending upon whether the product is an established {old) one

-oranewone. For producer goods and intermediate goods, the end-use method may be
advisable. Sometimes it is advisable to use a combination of methods. Each of these
methods, statistical or non-statistical has its own set of uses and abuses. In general, it

" may be remarked that no forecast is going 1o be completely correct; therefore, the
forecaster must pay some attention towards minimising forecasting error. Then only,
his demand forecasts can provide useful support to his forward planning, corporate
planning and business policy decisions. Sometimes forecasting may even be needed for
macro level planning and projections. In this unit, we have concentrated on demand
forecasting, but the concepts and techniques developed here have application for
economic variables other than demand.

“7.11 ADDITIONAL READINGS

Adhikary, M. (1987) Managerial Economics, Khosla Publishing House : N. Delhi
(Ch. VIII). . '

Gupla, G.S. (1974) ‘Forecasting Techniques’, Management Annual, Vol. TV, Nov.
1974; pp. 8-21.

Dean, Joel (1976) Mmmgerfaf Econoniics, Prentice-Hall of India : N. Delhi (Ch. IV).
Chopra, O.P, (1984) Managerial Econormics, Tata-McGraw Hill -

7.12 SELF-ASSESSMENT TEST

1 Recall your understanding of the concepts of prediction, projection and forecasting.
What is the significance of demand forecasting? :

" 2 Distinguish'between the following types of forecasts :
! 75
a) Economic and Non-economic forecasts
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b) Micro and Macro forecasts

¢) Short-term and Long-term forecasls

d) Conditional and non-conditiona! farrcasts
) Ex-ante ars) Sx-post forecans,

What is the role of time element in the context of demand forecasting? Wh
would you normelly consider in choosing a forecasting techniqne?

atfzrtnrg

tapnarrd

Discuss the svitability of forecasting techniane, if von wont tn fnrecact the ¢

for:
iy Cou!
i) Car

jif} Plastic tea-cups and saucers
iv) New product

Joel Dean has suggested the following set of approach¢s with regard to techniques of
forecasting the demand for new products : '

i) Evolutignary Approach
ii} Substitute Approach

iii) Growth Curve Approach
iv) Opinion Poll Approach

v) Sales Experience Approach
vi} Vicarious Approach

Explain each of thgse approaches separately.

Note: Someof these terms may be new; but if you get back to the recommended reading No. 3 by Joel Dean
and run down those few pages, you should be able to discover all these approachies in this unit itzcil.

'And then you can attempt an {nlcgration.
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Appendix
INPUT-QUTPUT MODEL

The end-use method of demand forecasting is essentialty based on the input-outpul
model of the economist. Such models are used towards planning ¢conomic activities
within a firm or at the inacro level i.e. for the country as a whole. In every economy the
praduction of a final product tequires the input of many intermediate goods. For
instance, the production of steel requires iron ore. coal, efectricity etc. Input-output
analysis is essentially a model of production. The problem is essentially technological.
What the model secks to determine is the total démand for a commodity and (he
quantity.of zach product which imust be vsed up in the production process, given the
quantitics of available resources and the state of technology. Though inpul-output
model is not n general equilibrium analysis; it does take into account the
interdependence of the production plans and activities of many industries which
constitutes an economy. Such an interdependence would exist since each industry
amploys the output of other industries as its raw-materials. In turn, the other industry
uses the output of this industry as a factor of production. For instance, stecl is used fo
make trucks while trucks are used to transport steel, coal and pig iron eic., which are
used in the manufacture of steel.

What is the rationale behind the machanies of an input-output model? The analysis
starts with an input-output table, (viz. empirical data derived by using some statistical
methods) which gives the total output of each and every industry, the distribution of
that output among various industrics as inputs and the amount allocated for final use
(for the use of consumers, investors, government and exporters). The left hand margin
of the table lists the producing industries, while the top margin that of the purchasing
(user) industries and the output of the given industry. The table is a square matrix since
each industry is at the same time a producer as well as user. Suppose the economy
consists of two industries (sectors like apriculture and manufacturer or consumer goads
and investment goods only). Also suppose there is only one primary inpnt i.e. labour
(aninput which is not produced by the system). Normally the figures in an input-output
table is given in money value though they can also represent-physical units.

The input output table is often put in the form of a Transaction matrix. Suppose we have
the following transaction matrix. ’

ﬁ;ﬁai;q_f!!gv = Indastry T lndus}ryll . Final Use Total Guiput
o p————

ProdusingSeetore

Industry | 20 9 o 40
Industry Il 12 6 Con 30
Frimary Input 20 n 5 ) 35

The figures are in physical units.

How do we read (hie table? Let usinterpret the first row. Industry I produces 40units of
output, of which 20 units are used by the same industry asan input, 9 units are used by
industry II as an input. Hencc 11 units are left for final demand (final use}). Similar isthe
interpretation for the second row, The Inst row shows the amount of lebour uscd by
gach industiy including the final use {Jabour used as domeslic servants, car driversele.).
The last .gplﬁmn is the summation of each row. Since we have used physical units,
eolumn sums have no meaning. They have meaning only if the figures are given in

monetary value.

From the transaction matrix, a technology matrix can be derived. Here we must statc

oneimportanl assumption of input-output model. In any production process, all inputs

are used in rigidly fixed proportion, as production is characterised by constant returns

to scale (which implies that output will expand proportionately with input). Given this

assumption, we find that if 20 units of commodity X and 12 units of commodity™Y are

required to produce 40 units of commodity X, then .5 units of commodity X and .3 units 77
of commodity Y are required to produce each unit of commodity X (20 divided by 40
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and 12 divided by 40). Exactiy in'the same way we find that .3 units of commodity X
and.2 units of commodity Y are required to produce commaodity ¥ (ivided 9by 30 and

6 by 30 to get .3 and .2). This information is produned ia tha fallpuiine rahis e s
final use and total outout columns fve oretiftad,

vind Pecisinn

Uslng sectors —>| x Y
Producing sector d,

"X 50 a0

Y .30 .20

Primary [upul o .33

Such a table is called a technology matrix. A technology matrix isdenoted by A and its
elements by a where a; is the quantity of ith commodity required as input o RrOdLce
one unit of jth commodity. The technology matrix in our example will be

4y 2y,
A="| ay 5y
iy, )z

a,'s arc called technical coefficient. (In our example there :i_.ge oaly two produced
commodities and one primai y inpui). Notc : The mfornzatios in QanSECL 0. mvirin and
henee lechnology matrix aesiveu riom ivare obtained froin vast recory, ¥y assurnie (il
such informatien is.available and reliable.

Since busincss iirms as well as government planning agencies are more interested in e

future, their problem is one of determining the total outpui requirements 0 mect the ©
target of final demand, given existing technology.

The total output for cach commodity is the sum of all intermediate demand for the
product plus the final demand for the product coming from consunicis, investors,
government and exporters. Let X, and X, ke the total output of industry | and industry
2 (aiso called totat demand) and let F, and F, be the final demand for the p.oduct Jor
Industry I and Industry 2. Then we have the following two balance equalions.

© X, =ay X +ap X, + F
X, =2, X\ T a; X, + F;

where the left hand side is the total output to be produced and the right hand sideisthe
total demand for output. The technical coefficicat ay,, 4y, 8y and ag, arc known; Fand
F, are givenas targets (the final demand to be achieved in some future year). Hence thie
unknowns aré the total output required to be produced by the two industrics to satisfy
the final demand F, and F, and the intermediate demand (a;, %, T a,2%;). Thercare two
equations and two unknowns and hence we can solve with the system of linear
simultaneous equations (provided a solution exists). We can use the Cramer’s Rule to
solve X, and X,. We can rewrite the above two equalions in the followiny forms :

N

X,-2,X))-2,X; =F

-2, X, H(X;-ap X)) =F,

or, (1-2,) X; = 2,3 X; = Fj oo (1)
Xt X =F eeverernernes i)

Equation (i) and {ii) can be solved by using Cramer's Rule

F, b 2y
xl=_..£2_...;_ 1-ay

-2, ; -8y
-2y 3 18y

1-5,1 : F,
-2, 3 B
SO o PTR V

-2,  l-ap
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Iut fivst 'chéck whether the determinantof A ic. |
I~ap i -ay
—0y ; 1-0y

is non-‘singu]ar and does not vonish, .

(.. /Al #0)
In matrix form we can write the equation system as X = AX + Fwhere Xisihe column
niurix (in fact a vector) i: |

As the 2 X 2 technology matrix [:" :'3_-} )
. 21 22

Fisthe column matrix (vector) [FIJ

-

Therefore X-AX=F
Therefore [I-A] X=F where I is the identify matrix

F
Therefore X=——
[1-A]

Therefore X = [I-A]-'F

Fis given, Ais known and [I-A]® is to be computed by the method of inverslon of a
mairix. (Those who have a knowledge of inversion of a matrix can use this method
instcad of the Crasner’s Rulc). ‘The matrix [I-A} is called the Leoutief Matrix. (In fucr,
W.W. Leontiel is the inventor of the input-output model for which he has also been
awarded a Nobel Prize.) : :

The inverse matrix [I-A}-! has an cconomic interpretation, While matrix A gives the
direct input requirement to produce one unit of outputof a given industry required for
final use, the matrix [I-A)- gives the total (direct + indirect) input requirement to
produce one unit of output of a given industry required for final use. As we said earlier
the production of each and every commodity for final use requires each and every
commadity as an input which in turn requires each and every commodity as an input
and so on in a never ending succession of continuing cycle. By direct fnput (say cotton
textile) we mean the amount of each commodity required as an input for producing one
unit of a comrodity (say, readymade garments) for final use, By indirect input (say,
cotton yarn) we mean the amount of cach commodity required as an input for producing
commodities (cloth) that are subsequently used as direct input plus the amount of cach
commodity required as an input for producing the indirect input and so forth. Direct
plus indirect input gives rise to total input requirement which is given by the elements
of the inverse of tiic Leontief Matrix {I-A). Remember that the 3rd row gives the
amount of primary input (labour) required to produce one unit of output of industry I
and industry I1 to satisfy final demand. (The coefficients ay, and a4, in the technology
matrix). I{ F, is che final demand for primaryinput and X, is the total supplyof primary
input ther given the final demand target F, we can compute the amount of labour
required for Industry ! and 2 while producing X, and X, outputs. The total demand for
primary input equals a, X, -+ a,,X, + F, and must add up to the (otal supply if the
industry’s production plans are not to encounter lubour shortages,

You may now appreciate that given the information contained in technology matrix,
you may atlempt demand forecasts for sorne output. You may attempt a couple of
‘exercises given below to uderstand the end-use technique,

Activity [

a) Giventhe following technology maniix A, and the final demand vectar (F}(i.e. 3by
1 eolumn matrix). find the total ouiput {demand) which the three industries must
produce.

0.3 0.4 0.1 20
A= (05 0.2 0.6] F= |10
0.1 0.3 0.1 30

(Take X,. X, and X, as the output of the three industries. )

Ans. X =1€0.98  X,=200.99. X, =]18.54

. Arlpq_-‘,uﬂ-
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2) Given the input-
vectar T, find th

cacfficient matrix (technology matrix) A and the final demand
e output levets of the three industries.

0o 03 03] ~|180

03 01 0
0.2 04 O

400

Ans. X, = —r— Xy=—a—" 3 3

3

1] and F=|20
n 90

415y _ 1325
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BLOCK 3 INPUT-OUTPUT DECISIONS

This block introduces you to the basic concepts involved in input-output decisions.

Unit B deals with production concepts and techniques useful for analysing production
decisions e.g. choice for optimum inputs, optimum product mix, ctc.

Unit 9 discusses some basic concepts of costs in relation to production. It explains
different types of costs relevant for production, planning and control. It also identifics
the ways by which costs advantapes could be detived Finally, it indicates the
managertal uses of cost concepts and analysis in decision-making.

Unit 10 deals with various approaches to empirically estimating praduction and costs.
It gives an account of the difficultics in refation to measurcment of production and
cost functions. Lastly, it identifies managerial uses of empirical estimates about
production and costs. )
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UNIT8 PRODUCTION CONCEPTS AND
ANALYSIS |

Structure

8.0 Introducticn
8.1 Objectives
8.2 Why Study Production?
8.3 Production Function Concept
8.4 Isogquants
8.5 Total, Average and Marginal Products
8.6 Three Stages of Production
8.7 Optimal Input Choice
(Least Cost Combination)
8.8 Economic Region of Production
8.9 Returns to Scale
8.10 Forms of Production Function
8.11 Qptimal Product Mix
(Joint Product Case)
8.12 Summary
8.13 Additional Readings
B.14 Self-assessment Test

8.0 INTRODUCTION

Production is concerncd with the supply side of the market. The basie function of a
firm is that of readying and presenting a product for sale—presumably at a profit.
Production analysis relates physical output to physical units of factors of production.
In the production process, various inputs are transformed into some form of output.
Inputs are broadly classified as land, labour, capital and entreprencurship (which
embodies the managerial functions of risk taking, organising, planning, controlling
and dirccting resources). In production analysis, we study the [east-cost combination of
factor irputs, factor productivities and retumms to scale.

in this unit. we shall introduce several new concepts to understand the refationships
involved in Lhe production process. We are concerncd with economic efficiency of
production which refers to minimisation of cost for a given output level. The efficiency
of production process is determined by the proportions in which various inputs are
used, the absolute tevel of each input and productivity of cach inpui at various levels.
Stnce inputs have a cost attached, the degree of efiiciency in production gets
translated into a level of costs per unit of output.

8.1 OBJECTIVES

The objectives underlying this unit are to:

¢ introduce a set of cancepts and techniques relevant for production decision analysis

® state clearly certain decision rules regarding optimum input choice, optimum
product mix cte.

® develop a theorelical base for analysing empirical situations

# facilitate comparison between demand analysis and production analysis.

8.2 WHY STUDY PRODUCTION?

When making product decisions, a firm’s management must consider both what is to
be produced and how to produce it. The discussion in this unit covers decision rules
for determining the quantity of various inputs to produce a firm’s @utput under
different circumstances,
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Input-Quiput D civions

I atso devclops a basis upon which a firm's costs can be constructed. Afterall, 2 irm
incurs costs because it must pay for the productive factors. Thus an understanding of
production helps provide a foundation for the study of cost. Knowledge about the
behaviour of costs can be combined with the revenue concepls (derived from
consumer demand) to establish crileria for derermining the production price and the
optimum level of output.

Business firms produce goods or service as 3 means to an end. Besides meeting the
final consumer needs, the end objective of a irm may be to maximise profits, to gain
or maintain market share, to achicve a target return on investment, or any
combination thercof. In case of public goods, the objective may be to provide a
particular service, such as education and health, within the bounds of a budpet
constraint. In other words, a firm attempts 1o combine various inputs in such a way
that minimum reseources are commitied o produce a given product or that maximum
production results {rom a given input. To achieve this, persons in the decision-making
position should have a basic understanding of the process of production, and also the
time perspective of production. Specially you may recall the concept of Time
Perspective from introductory uniis. In production and cost analysis, a distinction is
made between the short-run and the long-run. In the short-run, the quantities of some
of the inputs are variable while others are in fixed supply. In the long-run, all factors
are assumed to vary. Traditionally, the labour has been variable and capital is fixed in
the short-run. While using terms likc Iabour and capital, we should think of one unit
of labeur as including, say, one hour of worker's time plus all the necessary raw
malterials, fuel, and other variable inputs,-and we should think of capital as including
all the plant, equipment, land, buildings, and all othzr expenses that do not vary with
the level of output.

8.3 PRODUCTION FUNCTION

A production funciion expresses the technological or engineering relationship
between the output of a product and its inputs. In other words, the relationship
between the amount of various inpuis used in the production process and the level of
output is called a production function. For example, a farmer growing peanuts
combines soil, fertilisers, pesticides, water, seeds, labour and capital (farm
equipment, etc.) to yield a crop of peanuts. Some of these inputs may be fixed in
supply: the land available, and the existing amount of capital. The other inputs may be
varicd and, accordingly the lzvel of output may be expected to vary.

Traditional economic theory talks about land, labour, capital and organisation or

" management as the four major factors of production. Technology also contributes to

output growth as the preductivity of the factors of production depends on the state of
technology. The point which needs to be emphasised here is 1hat the production
funciion describes only efficient levels of output; that is, the output associated with
each combination of inputs is the maximum output possible, given the existing level of
technology. Production function changes as the technology changes.

In gencral, we can represent the production function for a firm as:
Q=f(a,b,c,....2)

Where 2, b, c,...z are amounts of various inputs such as land, labour, capital etc,, and
Q is the level of output for a firm. This is a positive functional relationship implying
that the output varies in the same direction as the input quantities. In other words, if
all etherinputs are held constant, output will go up if the quantity of one input is
increased. This means that the partial derivative of Q with respect to each of the
inpuls is greater than zero. However, for a reasonably good undersianding of
production decision problems, it is convericnt to work with twe factors of production.
I labour (L) and capital {(K) are the only two factors, the production {unction reduces
10!

Q={(K.L)

From the above relatienship, it is easy to infer that for a given value of Q, allernati~ ¢
combinations of K and L can be used. Itis possible because labour and capital are

I T = T

L TR T T T




substifutes to cach other to some extent. However, a minimum amount of Jabour and
capital is absolutely essential for the pr'odgtion of 2 commodity. Thus, for any given
level of Q, an entreprencur will nced to hire both labour and capital but he will have
the option to usc the two factors in any one of the many possible combinations. For
example, in an automobile assembly piant, it is possible to substitute, to some extent,
the machine hours by man hours 10 achicve a particular level of output (no. of
vehicles). The alternative combinations of factors for a given output level will be such
that if the use of one factor input is increased, the use of another factor will decrcase,
and vice versa.

Activity 1
1) Brraw a curve relating a single output to a single input. Name the axis. Have you
made any assumptions? List them.

Y
-

b} Suppose there is a technological innovation in which the same level of output can
be produced by lesser input or larger fevel of output can be prods zed by the same
level of input. Show the impact of this new technology in terms of the curve you
have drawn in (a)

s

¢} List the factors which enter into prodnction of medical services by u haspital.
Desipnate the [acters in terms of symbols. State them ia the form of a produstion
huactivn,

24 ISOQUANTS

MRS & geometne represerliation of the procta ton funclien. As discussed
e same Tevel of ouipul can be preduced by verious combinations of Facter
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Input-Outpul Declsinn::

inputs. Assuming continuous variation in the possible combination of labour and
capital, we can draw a curve by plotting all these alternative combinations for a given
level of output. This curve which is the locus of all possible combinations is called
Isoquant or Iso-product curve. Each isoquant corresponds lo a specific level of output
and shows different ways, all technologically efficient, of producing that quantity of
output, The Isoquants are downward slopping and convex to the origin. The curvature
(slope) of an isoguant is significant because it indicates the rate at which factors K&L
can be substituted for each ather while a constant level of output is maintained. As we
proceed north-castward from the origin, the output leve! corresponding to each
successive isoquant increases, as a higher level of output usually requires greater
amounts of the two inputs. Two isoquants don't intersect each other as it is not
possible to have two output levels for a particular inpul combination.

Flgurel

Capital
Py
25 1
20
15 1
10 ¢
D(e3)
5 2
B £ o)
Q=35
N , . . . hY
} 4 : + >
2 4 [ 8 10 12 Lsbour
ISOQUANT FOR Q=5
Flgure 11
Capital
Y
i
Q=01
Q=02
Q=qQ1
o
7
0 Labour

ISOCQUANT MAP
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Marginal Rate of Technical Substitution: (MRTS) is defined as the rate at which two

factors are substituted for each other. Assuming that 10 pairs of shoes can be
produced in the following three ways:

0 K L
11 8 p
10 4 . 4
L1 2 8

We can derive the MRTS between the two factors by plotting these combinations
along a curve (Isoquant). ’

Figure lll  DIMINISHING MARGINAL RATE OF TECHNICAL SUBS"ITTU'ﬁON

CAPITAL.
Fans
A A
B
4
C
2 Q=10
0 vd
2 4 ’ 8 LABOUR

The marginal rate of technical substitution of labour for capital between points A & B

- ~4
is equal to —(‘jTh) =——=—2._ Between poinis B & C, the MRTS is cqualto
v;d= = /2. The Marginal rate of technical substitution has

decreased because capital and labour arc not perfect substitutes for each other,
Therefore, as more of labour is added, less of capital can be used (in exchange for
another unit of labour) while keeping the output level unchanged. :

Substilotability of Inputs
Three general types of shapes that an isoquant might have, are depicted in Figure I'V:

Figure IV
I
Inputa 4 Inpura ]
0=Q2
Q=02
0=0Q1
0=Ql
2 nputh
Panaln Input b ~ Panalb Input
Inpuln

Q=02

T a=0l

My

2

Panale Input b
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Input-Quiput Declsions

In panel a, the isoquants are right angles implying that the two inputs a and b must be
used in fixed proportion and they are not substitutable. Fcr instance, there is no
substitution possible between the tyres and a battery in 2n automobile. The MRTS in |
all such cases wouild, therefore, be zero.

The other extreme case would be where the inputs a and b are perfect substitutes
(panel b). The isoquants in this category will be a straightline with constant slope or
MRTS. A good example of this type would be natural gas and fuel oil which are close
substitutes in energy production,

The most common situation is presented in panel ¢., The inputs are imperfect
substitutes in-this case, and the rate at which inpuot a can be given up in return for one
more unit of input b keeping the output constant, diminishes as the amount of input b
increases. .

Measures of Production

The measure of output represented by Q in the production function is the total
product that results from each level of input use. For example, assuming that there is
only one factor (L) being used in the production of cigars, total ouput at each levei of
labour employed could be:

Labour {L) Ourpul ((} - Labour (L) Cutpul {Q)
t .3 8 220
2 22 . 9 239
3 50 10 246
4 "84 i1 238
5 124 . 12 212
& 158 13 165
7 192 14 94

The total output will be 220 cigars if we employed 8 units of labour.

We assume in this example, that the labour input combines with other input factors of
fixed supply and that the technology is a constant.

In addition to the measure of total output, two otirer measures of production i.e.
marginal product and average product, are important to understand.

Actlvity 2
a) Draw anisoquant map using the information available in the following table:

Isoquant I tsoquant §I Isoquant 111
L K L K L K
r3 n 4 13 6 15
1 -] R] 10 5 12
2 5 L 7 [ 9
3 3 5 5 7 7
4 23 6 4.2 8 .2
5 V.8 7 A5 9 55
6 1.6 [ iz 0 53
7 [ q 3.5 4] 5.5
K ™
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b) Which one of the isoquants provides you with the highest level of outputand Why?  Prodoction Concepts sod Ansiysis

...........................................................................

¢} Take any one of the isoquants and compitte MRTS; . Whatdo you observe about
computed MRTS? Explain the observed trend.

Isoquent-—

L K MRTS

d) Nlustrate the impact of technological progress in terms of a shift in a given ,
isoguant,

I—_____>|_

8.5 TOTAL, AVERAGE AND MARGINAL PRODUCTS

Marginal Product .

This has reference t the fundamental concepts of marginalism. From the decision
making point of view, it is particularly important (0 know how production changes as a
variable input is changed. For example, we want to know if it would be profitable to
hire an additional unit of labour for some additionai productive activity. For this, we
nced to have a measure of the rate of change in outpu as fabour is increased by cne
unit, holding all other factors constant. We call this rate of change the marginal
product of labour. In general, the marginal product (MP) of a variable factor of
production is defined as the rate of change in tota! product (TP or Q).

Here the output doesn't increase at 4.Constant rate as mote of any one input is added
to the production process. For example, on a small plot of land, you can improve the
yield by increasing the fertiliser use to some extent. However, excessive use of
fertiliser beyond the optimum quantity may lead to reduction in the output instead of
any increase as per the Law of Diminishing Retumns. (For instance, single application
of fertilisers may increase the output by 50 per cent, a second application by another
30 per cent and the third by 20 per cent. However, if you were to apply fertiliser five to
six times in a year, the cutput may drop to zero).

It is safe to say at most production functions react in the same general fashion as
nore of a variable input is added to other fixed factors (land, machinery etc.). Yo our
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earlier example of the production function for cigars, first the oulput increases at an

" increasing rate (for L less than 5), then increases at a slower rate {for L. between 5 and

10), and finally starts declining {for L greater than 10). Also look at Table 2
(Production Function for Shoes) to see what happens to the rate of increase in output
(MP) as more of labour is used. The principle of diminishing marginal productivity.
(retumns) states that as additiona units of a variable input are added to other inputs
that are fixed in supply, the increments to output eventually decline (for a constant
technology). This phenomenon has been widely observed and there is eoongh
empirical evidence to support it. For business managers, marginal productivity of an
input plays an important part in determining how much of that input will be
employed. -

Average Product . )

Often, we also want to know the productivily per worker, per kilogram of fertiliser,
per machine, and so on. For this, we have 1o use another measure of production:
average product. The average product (AP) of a variable factor of production is.
defined as the total output divided by the number of units of the variable factor used
io producing that cutput. Suppose there are n factors (X4, Xz, ...-.. X.), and the
average product for the ith [acior is defined as: )

AP = TP/X;

This represents the mean (avcragé) output per unit of land, labour, or any other factor
input. )

The concept of average product has several uses. For example, whenever inter-
industry comparisnns of labour productivity are made, they are based on average
product of labour. Average productivity of workers is important as it determines, to a
great ~xtent, the competilivencss of one’s products in the markets. The wage revisions
are also linked to productivity. If wages are revised upward without much regard to
average productivity, a country faces inflationary pressures. The concepts like
“quality circles” and other forms of employee participation in managgment are all
aimed at increasing average productivity of workers.

Muarginal Average, and Total Product: a Comparison

A hypothetical production functipn for shoes is presented in Table 2 with the tofal,
average, and marginal products of the variable factor labour. Needless to say that the
amount of oLher inputs, and the state of technology are fixed in this example.

Table 2: Total, Average and Margingl Product

Labour Input Total! Outpat Average Margina)
(L) {IP) Prodoct godnct
(AP = TP/L) (MP AL

a 0 0 0
1 14 14 14
yA 52 26 a3
3 108 36 56
.4 176 44 .68
5 250 50 74
6 324 54 74
7 392 56 68
8 448 56 36
g - 486 54 38
10 500 50 14
11 484 T 44 - 16
12 432 36 —-52
13 338 26 —-04
14 196~ 14 =142

The values for marginal product are written between each increment of labour input
because those values represent the marginal productivity over the respective intervals.
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8

g

0 -

Flgure ¥ Tohl,AwmdM:rxlnllProdudchﬂomforu?erhcﬁmdShou

TOTAL PRODUCT

STAGEI

STAGEII

Prodnction Concepts and Knalysts

STAGE I

2

3

Fy
=]

(™)
=

L]
[=]

—
(=]

MARGINAL PRODUCT

STAGE]

758

LABOUR

STAGEII

AVERAGE PRODUCT

STAGEIII

7.58

"

MP

- LABOUR

13

T =

L s

TSI

1Ty

EREINE IR oL £




Inpat-Output Declstoas

14

In both the table and the graphic representation, we see that both average and
marginal products first increase, reach the maximum,-and eventually decline. Note
that MP = AP al the maximum of the average product function. This is always the
case, If MP > AP, the average will be pushed up by the incremental unit, and if:
MP < AP, the average will be pulled down. It follows that the average product will
reach its peak where MP = AP.

Activily 3 "
a) Fill in the blanks in the following table.

Capltal Labour TP AP, MP
i D 0 —_ _
1 1 2 2 -
1 2 5 — 3
1 3 - 3 4
1 4 12 3 —
1 5 14 —_ —
1 6 — 1 1
23
1
1 — = —
15 25
1 8 14 — -
1
1 9 —_ iz -2

b) State clearly the relation between APy and MP

(Hint: you may recall the Absolute Activity Level Principle from introductory units)

Our production function for shoes can also be expressed as ar algebraic function of
the labour input. We can determinc the amount of labour to be employed if we want
to maximise the production of shoes, using the algebraic function which would be:

TP = 1502 — 1} o
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t follows that the marginal product is

_ 4(TP)
T odL
MP = 30L — 3L
For TP to be maximum, MP =0
.*. MR =30L —3L2? =0
: L(30 - 3L)=0

vhich has two solutions: L = 0 and L = 10. We should expect total product to have a
naximum at one of these points and minimum at the other. In this case, output will be
paximum at L = 10, at which both first order or second order condilions are

atisfied. In Figure V, we see that in the production of cigars, both marginal product
1nd average product at first rise, then reach a maximum and then fall. We can find the

soint at which MP reaches a maximum as follows:

MP =30L-3L?

d(MP)
—aL - 30-6L=0
L=5 .
For amounts of labour input of more than 5, the marginal product hasa negative slope
. d(MP) '
(1.c. Tv-c OforL.>35)

Similarly, we know that the average product is equal to marginal product vihen
average product is maximum, Thus in this case:

AP TP g2
L - -
Finding the first derivative of AP, setting it equal to zero, and solving for L, we

obtain: -

M—IS =0
aL T e
L=175

[n order to check that AP = MP when AP is maximum, we must corni:mtc the valucs
of AP and MP at L = 7.5. We know that

il

MP = 30L — 312
.. MP = 30(7.5) — 3(7.5)
=56.25

Similarly AP = 15L— 1L’
.. AP =15(7.5) — 1(7.5F
= 56.25

Therefore, we find that both arc equal at L = 7.5

Note: The production function has been expressed in cubic form as both marginal and average products
start [alling after a point. i we substilule dilferent values of L in the marginal product function, the

! MPL will be different (rom the.values presented in Table 2. This is because we have used
d

)
L used in algebraic
!

TP
MPL = i L in the table which is a discrete function, whereas MPL =

form is a continuous (unction.

Activity 4
1) Suppose, the production function rclating agricultural output to varying amounts
of capital input is of the following form:

3
Q=—KT+2K’+12K

Beyond what point do diminishing returns exist?

Production Conoepts and Analyst .
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nput-Ouiput Decisions

Ans: K = 3 (There is another answer which is mathematically correct but
economically uninteresting)

b) The law of Diminishing Returns is sometimes called the law of Variable
Proportions. How would you justify this?

¢) Consider the three-stage diagram. Locate the points of

i) In Intensive Margin (at which MP = 0):

if) extensive Margin (at which MP = AP): Tolal Product Labour

Elssticity of Production
This is a concept which is based on the relationship between Average Product (AP)
and Marginal Product (MP). The elasticity of production (g,) is defined as the rate of

fractional change in total procfuc:, % relative to a slight fractional change in a

variable factor, say labour, AEL Thus

ALL- AL Q QL ~ AP,

Thus Llabour elasticity of production, ¢} is the ratio of marginal productivity of labour
to average productivity of labour. In the same way, you may find that capltal elasticity
of production is simply the ratio of marginal productivity to average productivities of
capital. Sometimes, such conceplts are renamed as input elasticity of output. In an
cstimated production function, the aggregate of input elasticities is termed as the
function coefficient.

|
g =

Elasticlty of Factor Subsiitution
This 15 anoltier concept of elasticity which has a tremendous practical use in the

context of production analysis. The elasticity of factor substitution, &, is a measure of
ease with which the varying factors can be substituted for others; it is the percentage
change in factor production %) with respect to a given change in marginal rate of
technical substitution between factors {MRTSg. ). Thus,
ef = AKL) (MRTSk)
(KIL) A (MRTSg)
__AKL) (MRTSy)
A(MRTSx)  (K/L)
L AKL)  MPME
A(MPJMP) (KAL) _
The elasticity coefficient of factor substitution, ef, differs depending upon the form of

production function. You should be able to see now thal factor intensity {factor ratio}, ]

factor productivity, factor elasticity and elasticity of factor substitution are all related
concepts in the context of production analysis.
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8.6 THREE STAGES OF PRODUCTION

The product curves in Figure V have been divided into three stages. The first stage
covers the region from the origin to the point at which the average product is
maximum at L = 7.5. Throughout Stage I, the average product is rising, even though
the marginal praduct has begun to fall as we near the end of Stage 1. During this stage .
of preduction, the amount of [abour is too small for the existing amount of the fixed
resource which results in ncgative marginal product of that resource.

Stage 11 starts from the point at which the average product is maximum and ends at
the point where the-marginid product falls to zero. This is the region between L, = 7.5
and L = 1. The marginal and average products are falling but both are positive
threughout Stage 11

Stage III covers the entire region {or which the marginal product of labour is negative -
i.c, the area to the right of L = 10. As in Stage I, this happens because the amount of
fixed resources available are not sufficicnt for the efficicnt production to take place.
What this implies is that of the three stages of production, only Stage I has a positive
marginatl product for all inputs, The important implication of this relationship for

. business is that the relevant range of production is restricted to Stage 11. No enterprise
would knowingly employ a resource for which the marginal product is negative.

8.7 OPTIMAL INPUT CHOICE: LEAST COST
COMBINATION OF INPUTS

As already discussed, the production function indicates the alternative combinations
of various factors of production which can praduce a given level of output. While all
these combinations are technically efficient. the final decision to employ a particular
input combination is purcly an ecencimic decision and rests on cost. An entreprencur
should choose that combination which costs him the least. To aid our thinking in this
regard, economists have developed the cancepl of isocost (equal cost) line, which
shows all combinations of inputs (a & b) that can be employed for a given cost (in
rupees).

In order to determine the least cost combination for a given output, we need to have
the prices of faciors of production. et us consider, a praduction function for plastic
buckets where the entreprencur wants (o produce 20 buckets. Letthe price of L (Py)
be Rs. 10 per unit and the price of capital (P} be Rs. 5 per unit. It is assumed that
unlimited amounts of labour and capital can be bought at given prices. We can now
find the 1otal cost of each of the five pussible combinations of labour and capitat for

Q =20
Alternative Combination -Inputs in Physical Unlis Cosl (Rs)
Labour Capltol

1 4 i7 S AXI0+17%x5=125
2 5 12 IX10+12x 52110
k] [ 8 61D+ Bx5=100
4 7 5 TxID+ 5x5= 95
5 8 1 Ex10+ 5x4=100

Combination 4 represents the least cost for producing 20 plastic buckets.

Another way to determine the least cost combination is geometrical in nature which’
uses the isocost and isoquant curves. The isocost line can be defined in the following
manner:

fv C=P,_-L+Pg-K,whereC=Ce

Where Cp, is the firm's total cost of inputs for some specified time period, P and P
arc the rrices of input L and input K, respectively and L and K represent the physical
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quantities of two inputs. In other words, the isocost equation above states that when
the firm’s total cost is Cg, the price of input L times the amount of input L used plus
the price of input K times the amount of input K used must equal Cy. In Figure VI, we
have drawn isocost lines for Co, = 125, C, = 110, C, = 100, C;=95and C, = 100,
where PL = 10and P, = 5. Note thal these five isacost lines are parallel.

P -
They must be parallel because the slope of cach line is — —= or — n__ 2,

P 5

: P
Note that the slope of an isocost line must be equal to — 'P—L, since that represents the
K

rate at which input L can be substituted by input K while maintaining the same level of
output. In our example, B, = 10and P, = 5, then we can substitute 1 unit of labour
for every 2 unit of capital while maintaining the same cost level. Thus,

AK P 10

AL TP 5= 2. We should remember that the marginal rate of
substitution — < which is the slope of an isoquant between two paints, is also equal
AL P AQ

). We know that MP, = ==
AQ MP, AL
MPy = AK' Along an isoquant the increase in output resulting from an additional

to the ratio of marginal products of the two inputs (

unit of L must be exactly offset by the decrease in output from a reduction in input K,

or A Q=0=MP_ (A L)+ MPx(A K). Thus, MP; (A L) = — MPx (A K),or

MPL _-AK
MPx _A L Q conslant.

a~ Figure VI 1SOCOST LINES

Units of Capltal

10

25
5
15 - 20 Units of Labour

With this relationship clear in mind, we superimpose the isoguant map on the isocost
map in order to determine the least cost input combination or the maximum output
for a given cost. It can be seen in Figure V11 that the maximum output that can be
obtaincd with an outlay of Rs.100is 20 buckets where the isocost C = 100 is tangent 1o
the isoquant Q = 20, This is the least cost of producing 20 buckets and the least cost
combination of inputs in this case is 5 units of labour and 5 upits of capital. Any othar
combination on the isoquant Q = 20 will have a cost higher than 100.
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Figure VIT  LEAST COST INPUT COMBINATION -

A
2
E ]s B
&
3
B
2
=
2 10
5
Q=20
- } 25
5 o 15 n Units of Labour’
The least cost combination for different levels of output i-e. Q = 15, (Q = 25) can be
found in the same way. The line A B Cin Figure VII! thus represents the leasl cost
combination of inputs for different levels of output. This line is called the frm’s
expansion path or the scale line.
~ Figure VITT  FIRM'S EXPANSION PATH
25
20
B
o s &
Q q"
b @é
S5 &
_GY"
.Q,J
<
b
5
A 0=30
Q=20
Q=15 5
Q= DA S
5 10 © 15 20

Units of Labour

Alternatively, you may frame and solve yeur optimisation problem (of input choice)
through the standard calculus technique of I_rgrangian muitiplier -

19
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Constrained Maximisation
Max - Q(K, L) subject to
C=P.L+Pc.K => (costconstraint)
M=Q(L K)+A(C—P,-L—P¢-K)

aL APL} 3{'—*- A PL} R )

aM a
ax { Q xp.(} o={ ,\px} L (i)
Ei'= (E=P LL-—PK)=0=(C=PL+PkK) .. (iii)
solving (i) and (ii) simultaneously, we get
3QiL _ Pu
3QIK ~ Py
or MRTS, x = %-L-aoptimurn decision rule
K
Consirained Minimisation

Min. C = P; L + PxK subject to
Q = Q (L, K)={technology constraint) _
M* =P L + PgK +A"[Q-Q(L,K)].

aM' [PL Q_]=0 =,((l,f,r.%) coe(iWY
%'_ Px—h'aQ] 0=,PK'_,£.%2 . (V)
“g;‘.' [o QL. K)] 0=[Q Q. K)] weenef(V)

. Again thmugh sm:ulﬂ.r operations on (iv) and (v) we get

EQ

) MRTSLK _Q___ L =;.l::pr.unum dec1510n rule

In other words, the decision rule in the context of optimum input choice remains
unchangcd irrespective of the nature of constraints.

Activity 5
Find the optimum input combination in each case given below:

a) Q=VL VK
Rs. 80 =2L +4K

(Ans: L/K = 21)

b) Q=4LopL +8Loph
C=3L+9K

(Ans: L/K = 3/2)
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How Much of an input should be employed? . .
Would you hire a worker if the cost ot doing so, including wages and ail the benelits, is

more than.the revenys you can get by selling the output attributable 1o that worker?

The obvious answer s ‘no’, because it is not economic to hire him. But, you will go
ahead and hir¢'anotherwmitof labour if yoir can sell the added output for more thap:-- -

the added cost of employing that tabour. This is the ¢riterion on which the decision to

employ more units of any resource should be based.

Marginal.revenue product of Jabour is defined as the additional revenue that a firm
receives by selling the output of an additional worker. This is measured in value
terms. It is calcuiated as.”

e EMP)_(-M'I'{Y" .
Where MP is the marginal product of labour, and MR is the marginal revenue. Itis a
diminishing function-as the-MPdecreases, employ more of labour. MR- can be either. .
diminishing or constant. Marginal Resource Cost (MRC) is the addilional cost to the

firm for employing one more unit of labour. The optimum number 6f workers to be
employed is determined by the condition: '

MRP = MRC.
Activity 6
i) Revicw your understanding of the concepis of Marginal Revenue Product (MRP)
and Marginal Resource (Factor} Costs (MRC)

b} A profil maximising employer should follow the equi-marginal principle
MRPB=MRC. Explain.

¢) Supposc a firm can obtain a valuable input without having to pay for it {e.g.
apprentices who receive no pay or free clectricity available in a backward
area—zcro industry area), How does the firm decide how much of the free input to
take.

8.8 ECONOMIC REGION OF PRODUCTION

In the long-run, a firm should use only those ¢combinations of inputs which are
economically efficient. A factor should not be used beyond a point, even ifit is
available free of cost, as it will result in negative marginal product for that factor,
These input combinations are represented by the pasition of an isoquant curve which
has a positive slope. A positively slopped isoquant means that the firm will have to use
of both the inputs to maintain same level of production. As illustrated inFigure IX the
point A on I, matks the spot where MPx = 0. Beyond this, the MPy is negative.
Similarly, at point B on I, MPy,.= O and it is negative thereafter. The lines OX and
OY which are called ridge lines bound the economic region of production beyend
which it is economically inefficient to produce. '

Production Concepts and Analysi
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Figure 1X ECONOMIC REGION OF PRODUCTION
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8.9 RETURNS TO SCALE

The law of diminishing relurns states that as more and more of the variable input is
added to the fixed factor base, the increment (o total output after some point will
decline progressively with cach additionat unit of the variable factor. The faw of
diminishing returns is also broadly referred to as the ‘law of variable proportions’
which implies that as additional units of a variable factor are added to a given quantity
of all other factors, the increment to output attributable to each of the additional units
of the variable factor will increase at first, decrease later, and eventually become
negative. The law of diminishing returns is strictly a short-run phenomenon.

Let us now look at what happens if we change all inputs stmultancously which is
possible only in the long-run. What happens to the output level as all factor inputs are
increased proportionately? This can be understood with the help of the concept
Kknown as returns to scale. Under this concept, the behaviour of output is studied when
all factors of production are changed in the same direction and in the same

proportion. Returns to scale arc categorised as follows:

(1.8

a) Increasing returns Lo scale: If output increases more than proportionate to the
increase in all inputs.

b) Constant relurn to scale: 1f alt inputs are increased by some proportion, output will
also increase by the same proportion.

¢) Decreasing returns to scale: 1f increase in output is less than proportionate to the
increase in all inputs.

For example, if all factors of production are doubled and outpul increases by more
than two times, we have a situation of increasing returns to scale. On the other hand,
if output does not double even after a 100 per cent increase in input factors,we have
diminishing returns to scale, '

'8.10 FORMS OF PRODUCTION FUNCTION

There are five different forms of production function. Understanding the form is
important in the context of interpreting statistically estimaled production functioni.e.
empirical situation. However, it may be worthwhile to make a passing reference Lo the
conceptual basis of different types of production function:

a) Cobb-Douglas type-
It is a linearly homogencous production function of degree one i.e. subject to constant
returns Lo scale.

Q=0Q(K,L)=AL=K'""

Where A and < are constants;1>«> 0.

You may note that [{e<) + (1 — <) =1].

This means if fzctors K and L are increased by A proportion, the output Q will also
increase by the same proportion. This means constant returns to scale. -
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Interestingly, you may operate on this form of production function to review all the
production concepts you have learat so far:

i) Total product

Q=ALTK'"=
i) Average products .
_ afK)
AP, = A(L
L=
APK—A(K)

iii) Marginal products

Kyl~
MPL=°C-A(*E %= a:-—%

MPy =(1_~9_=)A(%)“ = [(1 w)%“

iv) Marginal Rate of Technical Substitution

MP,_ ® K
MRTS = = —
MPy (I—o)L

v)  Elasticity of Production

. MPL_
= AR,
MP
c‘:= K=(l ~x}

vi) Function Coelficient
f=(=)+(1-a)=1
vii) Production efficiency

Itis measurcd by the term *A'. The firm with higher ‘A’ produces larger output
of “Q’; high level of *A’ signifies betler organisation and managerial efficiency.

viii) Factor infensity
This ineasures the relative factor praportion (or ratio} to produce a given level ot
output. Along the isoquant, faclor intensity may vary or remain constant,
depending upon the returns 1o a factor (short-run) and the returns to scale
(tong-run)

K - .
5 measures capital intensity

L . .
- X measures labour intensity

vtii) Elasticity of factor Substitution
ef_ % Nin (KAL)
%o &in (MRTS,)
_A (KLY (KL)
A (MRTSk)/(MRTSg,)
_ ALY/ (KL)

1)/ =) ()

ALY {! Tie )~1
(1= ®D

Production Concepts and Analysis
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You may operate on other forms of production to review the same set of concepts.

~ However, here it will suffice 10 note the following.

b) CES type

It stands for ‘constant’ elaslicity of substitution production function. As the name
implies, here ef remains constant, The Cobb-Douglas function is a special type of

C E S function.
¢) VEStype

f

It stands for ‘variable elasticity of substitution® production function, because ¢, is

allowed to vary.
d) Leontief type

In this type of production function, efis assumed to be zero. This means factors are
combined in fixed proportion such-that there is no scope for factor substitution.

¢) Linear type
]

At the other extreme, ef may be assumed to be nfinity, meaning that there is no
limit to factor substitution such that a multi-factor production function may tum out

to be a single factor function like.

Q=Q (K, L)=Q=2L, because K and L are perfect substitutes.

Actviny 1 )
Comslruct aser s
A} Diwgiingishurss 103 waind hi> SdcTor
by therzasag rela¥g s Scalks

€y Conyiapil reRinslo Seaie

4 Dimnghng v2farm=87: Seale

fakieswith niagihacy Aata e Wnstale T fotlomiag |

Activily 8
a) Caonsider the preduction function

Lﬁ Kz

Q=7 o +3—

Establish the form of this function
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b} Consider the function
Q =86 LI].GI. KO.39
Compute the following:
aQ_
aL

c) Explain each of the following proportions.

i) Factor productivity depends on faclor-intensity in production.

...........................................................................
...........................................................................
...........................................................................

.................................................

Inpot-Outpot Declslens

25

it

[

R B R

olERl e TeTTT R




Lrput-Culput Declslons

iii) Isoquant map for a Loomtief typs of production function has a special shape and
slope. . _

degree ome,

8.11 OPTIMAL PRODUCT-MIX

Hitherto we have considered the case of single-product firm. Let us now move on to
the case of joint-product or multi-product firm. The joint-product case is a special type
of multi-product firm. Most of the firms today produce a combination of products-—at
least main-product and its by-preducts, for example, Durgapur Stecl Plant produces
steel and gas. In other words, you may now assume that there is a firm which produces
two products, Q, and Q, jointly out of a given factor, F. Itis like saying both mutton
and wool are being produced out of a sheep. The question is what is the optimal
product-mix in this case. Before you attempt an answer {0 this question, you may
note:

F=F (Q,, Q,) is the transformation or produciion possibility function, whicﬁ when
plotled gives you the produte transformation curve.

The slope of this curve, & Q: measures the Marginal Rate of Product Transformation

fay &
(MRPTq,1, 02)- *

Qz,«]\

_)Ql

Now the producer get his revenue from the marke by producing and selling both
products. Thus, his total revenue. TR = P, Q, + P2 Q, when Py and P; are respective
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prices of Qy and Q3. We now get A B. the ise-revenue curve, where slope measures Production Concepts and Analysls
the product price ratio i !
2

Q.

>
4

The firm may now try to maximise the revenue subject to the constraint imposed by
the production possibility or minimise the resource use to attain z given revenue.
Either way, the decision rule for an optimum product-mix works out as:

P
2 MRPTQ Q= D
Q @Q P,

This is illustrated in the diagram; corresponding to the equilibrium condition the firm
produces a combination of 0Q;* and OQ:*

You may note that some degree of substitutability between Q, and Q, is being
assumed. If more of Q, is produced out of a glven resource, F, less of Q, can be
produced.

Q
L
A
Q" ¢
N
[] O-I B 7 QI

the law of diminishing returns is said to operate. Constant returns 1o scale will be
witnessed if the output also exactly doubles in this case.

netivity &
v Lweste s conple ol exampies of jom-rodust of mulisproduct Arms. Mame the finm
pndar renoets
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b} GivenF=F(Q,,Q,),
dF

3G,
3F
3Q;

=marginal resource cost of producing Q,
= marginal rescurce cost of producing Q,

Show the MRPT Q1 Q2 issimply the ratio of these marginal costs (measured in
physical resources).

¢) Given F=5000Q,"' Q,"  show that 0.3 or 0.7 measures product elasticlty of

A
resource use, e3' or ¢,

d) Also estimate the elasticity of preduet transformation, ¢, in the above estimated
function. Provide an economic interpretation of e Note that

AQQM(QVQy)

A (MRPT gy 02}/{(MRPT g q2)

el=

e) Draw separate diagrams illustrating the case of:

Revenue maximisation subject ta given production Resource minimisation subject o given
possibility revenue situation
(7PN Qz/|
N
b\ O| /\
o 7 o Q,

(You need to draw either production possibility (transformation) map or iso-revenue
map as the case may be).
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8.12 SUMMARY

Production is the process of providing goods and services that have value to
consumers. A profit maxinising firm tries to achicve the optimum input-cutput
combination for a given cost. In this unil we have shown that 2 firm minimises the cost
for a given output in order to maximise the profit. Production at the lowest possible
cost requires that the additional rupee spent on additional outpul is equal to the
output obtained per additional rupee spent on any other input. We call this the least
cost combination of inputs.

We have developed certain concepts like production {unction, isoquant and isocost
curves, and the marginal rate of technical substitution of one input for the other etc. to
derive the condition for achieving the least cost combination of inputs. The preduction
function shows the maximum quantities of ocutput a firm can produce using various
combinations of factor inputs. An isoquant curve indicates different combinations of
two inputs which can be employed to produce a specific level of outpu!  An isocost line
expresses different combinations of two inputs which can be utilised for a given rupee
cost. The marginal rate of technical substitution is the rate at which one input may be
substituted for another while the same level of output is maintained and is equal 1o the
negative of the slope of an isoquant curve. The least cost combination of inputs fora
particular level of output is reached at the peint where an isocost curve is langent to
the isoquant curve corresponding to that level of oulput. At this point, the marginaj
rate of substitution, which is also cqual 1o the ratio of marginal product of two factor
inputs, is equal 1a the ratio of input prices. In other words, -

MP_. P_ ]
MRTS=——=——assuming therc are only twoinputs L & K. The line
MPy Py

joining all the least cost combination points for different level of output is called the
expansion path of the firm.

The principle of diminishing marginal productivity affects nearly all types of
production functions. Thus, adding additional units of any variable input to fixed
inputs results in successively smaller increment to output. However, when all inpats
can be varied simultaneously, production may be characierised by increasing or
constant or decreasing refurns to scale. '

To maximise profitin the short-run, a firm should employ a variable input {say, input
L) upto the point where the additional revenuc (that another unit of labour will bring
in) is just equal to its cost, or where the marginal revenue product or labaur equals jts
marginal resource cost j.e., MRP; = MRC, . Subsequenily we have moved lrem singic
product to joint-product case where we have £0i comparable concepts like Marginal
Rate of Product Transformation (MRPT a1 oz and eiasticity of product
transformation, However, we have not touched upon the form of transformation
function as we have done in the case of production function e.g. Cobb-Douglas,
Leontief, CE S, V E S, linear types. In the casc of joint-product, the optimum

decision rule works out to be one of proportionality between MRPT , oz and the

. . P . " .
preduct Price ratio P_l' where MRPT is the ratio of resource costs of production.
2

8.13 ADDITIONAL READINGS
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8.14 SELF-ASSESSMENT TEST

1. Explain clearly the various facets of preduction decision problem .., choice of
technique, choice of product etc.

2. Compare the case of a single-product firm with that of a joint-product firm with
reference o underlying set of concepts, techniques and optimum decision rules.

3. Distinguish between the concepts of:
a) Production and Productivity
b} Average and Marginal productivity
¢) Input elasticity and function coefficient
d) Returns (o a factor and Returns to scale
¢) Factor substitution and product transformation
f) Factorintensity and Factor productivity.

4. Take an imaginary production function and show that it is possible for a firm to
have “diminishing returns to a factor” alongwith “‘constant returns to scale™.
Bring out clearly the economic implications of such a case.

5. Draw a comprehensive analogy between demand analysis and production
analysis.

6. Afactory manufactures two types of machines x and y. The transformation
function is given by

[ (x,y)=x"+2y"—xy
To minimise resource cost, how many machines of cach type should be produced
if there must be a total of 8 machines?
(Ans: x=5)
y=3)

7. Suppose the production functionis 16 Q=65-2 (L—5)*—4 (K—4)* The unit
price of inputs L and K are 8and 4 respectively and the unit price of output Q is
32. Determine the maximum profit corresponding to optimum input choice.

[State profit function, r=R—-C= PqQ— (PLL+PxK)
Also note that the decision variables are L and K]

(Ans; L=4
K=15/4
= 7812

8. Itissuggested that there is a world of difference between production function anc
supply function, though one can be derived from the other. Comment, (Treat it
mathematically).

(Hint: See Baumol or Adhikary).
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UNIT 9 COST CONCEPTS AND ANALYSIS

Structure
9.0 Introduction
9.1 Objectives
-8.2  Typesof Costs
9.3  Relationship between Production and Costs
9.4 _Short-Run Cost Functions
9.5 Long-Run Cost Functions
9.6 Economies of Scale
9.7 Economies of Scope
9.8 Cost Elasticity and Qurtput Elasticity
9.9  Forms of Cost Function
9.10 Application of Cost Analysis
9.11 Summary
9.12 Additional Readings
9.13 Self-assessment Test

9.0 INTRODUCTION

Cost and revenue are the two major factors that a profit maximising firm needs to
monitor continuously. It is the level of cost relative to revenue that determines the
firm's overall profitability. In order to maximise profits, a firm tries to increase its
revenue and lower its cost. While the market factors determine the level of revenue to
a great extent, the cost can be brought down either by producing the optimum leve] of
output using the least cost combination of inpu1s, or increasing factor productivities,
or by improving the organisational cfficiency. The [irm’s output level is determined by
its cost.

Product prices are determined by the interaction of the forces of demand and supply.
The basic factor underlying the ability and willingness of firms to supply a product in
the market is the cost of production. Thus, cost of production provides the Ioor to
pricing. It is the cost that forms the basis for many managerial decisions like which
price to quote, whether (o accept a partié®ar order or not, whether to abandon or add
a product to the existing product line, whether or not to increase the volume of
output, whether to use idle capacity or rent out the facilities, whether to make or buy
a product, etc. However, it is essential to undcrline here that all costs are not relevant
for every decision under consideration.

The purpose of this unit is o explore cost and ils relévance to decision-making. We
begin by developing the important cost concepls, an understanding of which can aid
managers in making correct decisions. We shall examine the difference between
cconomic and accounling concepts of costs and profits. We shall then consider the
concepts of short-run and long-run costs and show that they, in conjunction with the
concepts of production studies in the preceding unit, can give us a more complete
understanding of the applications of cost theory 1o decision-making.

9.1 OBJECTIVES

On reading this unit, you should be able to

o reiate the concepts of production and casts

& define different types of costs relevant for production, planning and control

# distinguish bghween gconomic costs and accounting costs

@ identify the sources from where cost-advantages follow

¢ indicate application of cost corcepts and apaiysis in managerial decision-making.
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9.2 TYPES OF COSTS

There are many different Lypes of costs that a firm mzly consider relevant for
decision-making under varying situations. The manner in which costs are classified or
defined is largely dependent on the purpose for which the cost data are being outlined,

Explicit and Implicit Costs

The opportunity cost (or cost of the foregone alternative) of a resource is a definition
cost in the most basic form. While this particular definition of cost is the preferred
baseline for economists in describing cost, not all costs in decision-making situations
are completely obvious; one of the skills of a good manager is the ability to uncover
hidden costs. For a long time, there has been a considerable disagreement among the
economists and accountants on how costs should be treated. The reason for the
difference of opinion is that the two groups wanl to wse the cost data for dissimilar
purposes. Traditionally, the accountants have been primarily connected with
collection of historical cost data for use in reporting a firm’s financial behaviour and
position and in calculating its taxes. The main functions of accountants have been
reporting, stewardship and control. They report or record what was happened,
present information that will protect the interests of various shareholders in the firm,
and provide standards against which performance can be judged. All these have only
indirect relationship to decision-making. Business economists, on the other hand,
have been primarily concemed with using cost data in decisions making. These
purposes call for different types of cost data and classification.

Traditional accounting data is not directly suitable for decision-making. While
accountants stili rely primarily on historical cost in determining the profit or lossof a
firm, economists prefer to use the opportunity cost baseline concept for this purpose.

The opportunity cost of a resource can be defined as the value of the resource in its
next best use, that is, if it were not being used for the present purpase. The -
opportunity cost is the benefit of using a resource for the next most attractive
alternative. For example, the opportunity cost of a student’s doing a full time MBA
could be the income that he would have eamed if he had employed his labour
resources on a job, rather than spending them in studying managerial economics,
accounting, and so on. The time cost in money terms can be referred to as implicit cost
of doingan MBA,

The out-of-pocket costs on tuition and teaching materials are the explicit costs that a
student incurs whi]e\@ttending MBA. Thus, the total cost of doingan MBA to a
student is implicit costs (opportunity cost) plus the explicit (out-of-pocket) costs.

Accountants typically usc those costs that are recorded in their books as representing
an actual transfer of money. These are explicit, or nominal costs and often do not
represent full economic costs that should be considered in a given decision. In
addition to explicit costs, the business economist uses implicit or imputed cost in
evaluating a decision.

Furti:ermore, in measuring the cost of resource in use, the accountant is only
concerned with ils acquisition cost. But, {or decision-making purposes, we

" necessarily talk about future costs and revenues, and therefore, past costs have very

little relevance. Also, the traditional accounting procedure for valuing assets on the
balance sheel is acquisition cost minus depreciation. This is faully as the true current
market value of an asset may differ from its book value,

Direci and Indirect Costs

There are some costs which can be directly attribuled to production of a given
product. The use of raw material, labour input, and machin¢ time involved in the
production of each unit can usualiy be determined. On the other hand, there are
cerlain costs like stationery and other office and administrative cxpenses, electricity
charges, depreciation of plant and buildings, and other such expenses that cannot
casily and accurately be separated and attributed to individual units of production,
cxcent on arbitrary basis. When referring to the separable costs of first category
accountants call them the direct, or prime costs per unit. The joint costs of the second
category are referred to as indirect or overhead costs by the accountants.
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Direct and indirect costs are not exactly synonymous to what economisis reter to as Cost Concrpts end Aualysts
variable costs and fixed costs. The criterion used by the economist to divide cost into

either fixed or variable is whether or not the cost varies with the level of outpuz,

whereas the accountant divides the cost on the basis of whether or not the cost is

separable with respect to the production of individual output units. The accounting

statements often divide overhead expenses into ‘variable overhead’ and ‘fixed

overhead' categories. If the variable overhead expenses per unit are added to the

direct cost per unit, we arrive at what economists call as average variable cost.

Private Costs versus Soclal Costs :

A further distinction that is useful to make—especially in the public sector, is between
private and social costs. Private costs are those that accrue directly to the individuals
or firms eagaged in relevant activity. External costs, on the other hand, are passed on
to persons not involved in the activity in any direct way (i.e., they are passed on to
society at large). Consider the case of a manufacturer located on the bank of a river
who dumps the waste into water rather than disposing it of in some other mannetr.
While the private cost to the firm of dumping is zero, it is definitely positive to the
society, It affects adversely the people located downcurrent who are adversely
affected and incur higher costs in terms of treating the water for their use, or having to
travel a great deal to fetch potable water. If these external costs were included in the
production costs of the producing firm, a true picture of real, or social costs of the
output would be ebtained. Ignoring external costs may lead to an inefiicient and
undesirable allocation of resources in socicty.

Relevant Costs and Irrelevant Cosis .

The relevant costs for decision-making purposes are those costs which are incurred as
a result of the decision under consideration. The relevant costs are also referred to as
the incremental costs, Costs that have been incurred already and costs that will be
incurred in the future regardless of the present decision are irrelevant costs as faras
the current decision problem is concerned.

There are three main categories of relevant or incremental eosts. These are the
present-period explicit costs, the opportunity costs implicitly involved in the decision,
and the future cost implications that flow from the decision. For example, direct
labour and material costs, and changes in the variable overhead costs are (he natural
consequences of a decision to increase the output level. Also, if there is any
expenditure on capital equipments incurred as a result of such a decision, it should be
included in full, not withstanding that the equipment may have a useful Life remaining
after the present decision has been carried out, Thus, the incremental costs of a
decision to increase output level will include all present-period explicit costs which will
be incurred as a consequence of this decision. It will exclude any present-period
explicit cost that will be incurred regardless of the present decision.

The opbortunity cost of a resource under use, as discussed carlier, becomes a relevant
cost while arriving at the economic profit of the firm. This point will be explained in
detail in the following section.

Many decisions will have implications for future costs, both explicit and implicit, Ifa -
fitm expects to incur-some costs in future as a consequence of the present analysis,
such future costs should be included in the present value terms if known for certain,

Econoemle Costs and Profits :
Qur earlier discussion of economic costs suggests that economists and accountants use
the term ‘profits’ differently. Accounting profits are the firm's total revenue less its
explicit costs. But cconomists define profits differently. Economic profits are total
revenue less all costs {explicit and implicit, the latter including a normal profit—
required to retain resources in a given line of production). Therefore, when an
economist says that a firm is just covering its costs, it is meant that all explicit and
implicit costs are being met, and that, the entrepreneur is receiving a return just large
enough to retain his or her talents in the present line of production. If a firm’s total
receipts exceed all its cconomic costs, the residval accruing to the entrepreneur is

called an economic, or pure profit. In short: n
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Economic Frotit="l'otal Revenue—Qpporiunily Cost of all Inpuls

This is depicted in the following figure:

Economic Prolits

Accounting Proft

Total Revence

Economic or Opportunity Cost
(Explicit plus implicit costs,
including a normal profit)

Accounting Costs

An economic profit is not a cost, because by definition it is a returmin excess of the
normal profit required to retain the entrepreneur in a particular line of production.

A Case

Let us consider the case of Mr. Ashis Nathani who is a smallLstoré owner. He has
investéd Rs. 2 lakh as equity in the store and inventory. His annual tumover is Rs. 8
lakh, from which he must deduct the cost of goods sold, salaries of hired staff, and
depreciation of equipment and building to arrive at the annual profit of the store.
‘When his accountant Mr. Chhagani, after using the above approach reported the
profitto be Rs. 1.5 lakh, Mr. Nathani could not believe it and he decided to go
through the books himself. He discovered that his actual profit was only Rs. 75,000
and not Rs. 1.5 lakh. He found out that his accountant had underestimated the costs,
Dy not caring to provide for the resources that he had put into his business, namely his
own time and the money. In finding out his economic profit, he added the inputed
salary {to himself) and mpuled interest cost on his equity. The two estimates are

shown below: -
Accomnting Income Sintemenl Economk: Statsment of profh
(Mr. Chhaganl) - * (Mr, Nathanl}
Rs. - Rs Rs Rs
Sales 8,00,000 Sales 8,00.000
Cost of Goods 6,00,000 Cost of Goods 6,00,000
Sold Sold
Salaries 40,000 Salaries 40,000
Depregiation 10,000 650,000 Depreciation 10,000
- Inputed Salary 50,000
Lo owner
B Manager
Acoountiog 1,50,000 -
Frofit Inputed Interest 25000 725,000
cosl on
Equity
Economic PraOt 75,000
Separable and Comman Costs '

Costs can also be classified on the basis of their traceability. The costs that can be
¢asily attributed to a product, a division, or a process are called separable costs, and
the rest are called non-separable or common costs. The separable and common costs
are also referred to as direct and indirect costs, The distinction between direct and
indirect costs is of particular significance in a multi-product firm for setting up
¢conomic prices for different products.

Fixed and Varlable Costs

Fixed costs are those costs which in tota! do not vary with changes in output. Fired
costs are associated with the very existence of a Srm's plant and therefore must be
paid even if the firm’s rate of output is zero. Such costs as ipterest on borrowed
capital, rental payments, a portion of depreciation charges on equipment and
buildings, and the salaries of top management and key personnel are generally fixed

C03ts.

On the other hand, variable costs are those costs which increase with the [evel of
output, They include payment for raw materials, charges on fuel and electricity, wages

assets, and sales commission, etc.

.and salaries of temporary staff, depreciation charges associated with wear and tear of
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This distinction js true only for the short-run, 1115 similar o the diSURclion that we
made in the previous unit between fixed and variable factors of production under the
short-run production analysis, The costs associated with fixed factors are called the
fixed costs and the ones associated with variable factors, the variable costs. Thus, if
capital is the fixed factor, capital rental is taken as the fixed cost and if labour is the
variable factor, wage bill is treated as the variable cost.

However, it is not very easy to classify all costs into fixed and variable. For example,
part of the depreciation charges are fixed, and part variable. However, it is very
difficult to determine how much of depreciation cost is due to the technical
obsolescence of assets and hence fixed cost, and how much is due to the use of .
equipments and hence variable cost. Nevertheless, it doesn’t mean that it is not useful
to classify costs into fixed and variable. This distinction is of great value in break-even
analysis and pricing decisions. For decision-making purposes, in general, it is the
variable cost which is relevant and not the fixed cost. ’ '

Activity 1
a} Give specific examples of:
Implicit cosls; L P O S U SUISRIRPUUPRII

SOCTAL COSISI ettt et et et te e e e e e bt st st eenent st naemnerrmessns
Direct cosls: S

SUNK COBLE! ittt r etk ee e ve sttt e eet e e ra et emeeas e emee e eeeets oo sss s .

COMMMION COSIS. i iit ittt e eeeceeea s e ee e s e emerrar ettt tnoeemosss e vrersaiaas

b) Comment on the nature of cosls involved in deprediation from both economic and
accounting standpoints.

¢) Distinguish between historical costs and replace ment costs. Why is this distinction
useful?

Caost Concepts and Analysis
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Els)

9.3 RELATIONSHIP BETWEEN PRODUCTION
AND COSTS

* The concept of cost is closely related to production theory. A cost function is the

relationship between a fimm's costs and the firm's output. While the production
function specifies the technological maximum quantity of output that can be produced
from various combinations of inputs, the cost function combines this information with
input price data and gives information on various outputs and their prices. The cost
function can thus be though . of a5 a combination of the two pieces of informationi.e.,
production function and inpu: prices.

Let us consider a shorl-run production function with only one variable input. As we
have alrcady seen in the previous unit, the diminishing returns to the variable input set
in after a point. The output grows at an increasing rate in the initral stages implying -
increasing retumns to the variable input, and then diminishing returns to the variable
input start. Assuming that the input prices remain constant, the above production
function will yield the variable cost function which has a shape that is characteristic of
many variable cost function; increasing at a decreasing rate and then increasing at an
increasing rate. This relation between the total product curve and the total variable
cost is shown in Figure I.

Variable _C‘mtq

B el L TETE I P R P —— —

L* Labour

This firm has a production function that exhibits increasing returns to the variable
factor input (Jabour) upto'L* and decreasing returns after L*. The input level L*
corresponds to the output level Q. The variable cost function increases at a
decreasing rate upto Q* and at an increasing rate beyond Q*

From this, you should be able to derive a relationship between average product and
average costs, and marginal product and marginal costs. For example,

TVC=Pr-V
. TVC v Pr
. Ave=TYC _o ¥V _Pr
Q o Tov
. : ATVC AV, Pr
daMc =2T¥C _, AV
adMC="73 ~P3Q " ZQAV

where Pr stands for the price of the variable factor andV stands for amount of variable
factor.

You may note that Pr being given, AVC is inversely related to the average product of
the variable factors.

In the same way, given the wage rate, MC is inversely related to the marginal product of .

labour.

We shall explore this relatior:ship in greater detail subsequently.




Activity-2

Given Q = 100 + 0.L?-0.0005L*
Where Q is output; L is labour.

Supposc the wage rate is Rs. 10 and that 100 labourers are being employed.

Find the AYC and MC.

(Ans: AVC = Rs. 1.66,MC = Rs. 2)

9.4 SHORT-RUN COST FUNCTIONS:

Recall the concept of “time perspective” from Block 1.

The short-run is normally defined as a time period over which some factors of
production are fixed and others are variable. Needless to emphasize here that theses
periods are not defined by some specified length of time but, rather, are determined
by the variability of factors of production. Thus, what one firm may consider the
long-run may correspond to the short-run for another firm.

In the short-run, a firm incurs some costs that are associated with variable factors and
others thatresuls from fixed factors. The former are called variable costs and the latter
represent fixed costs. Variable costs (VC) change as the level of cutput changes and
therefore can be expressed as a function of output (Q), that is VC=1(Q). Variable
costs typically include such things asraw material, labour, and utilities. In Column 3
of Table 1, we find that the total of variable costs changes directly with output. But
note that the increases in variable costs associated with each one-unit increase in
output are not constant. As production begins, variable costs will, for a time, increase
by a decreasing amount, this is true through the fourth unit of the output. Beyond the
fourth unit, however, variable costs rise by increasing amount for each successive unit
of output. The explanation of this behaviour of variable costs lies in the law of
diminishing returns.

Table [
Total and Averuge-Cost Schedoles for sn Individua) Firm n the Short-Ran
(Hypothetical Data In Ropees)

Total cost dat, per week

Average-cost dala. per week

(1) (2) &) (4) &) 6 G (8)

Total Total Total Total Average Average Average Marginal

Product Bxed wvarable cost fixed variablg taral cos|

co oost [=e 1) cost cost
(TFC) (TVQ) (TC) (AFC) {AVC) (ATC}) MC)

TC= AFC= AVC= ATC= MC=

TFC+ TFCOQ TVCIQ TG change in

TvVC TC

change in Q

0 10 0 100

1 100 0 190 100.00 90.00 19000 o0

2 100 170 270 50.00 85.00 135.00 80

3 100 240 M0 3.3 80.00 113.33 1]

4 100 300 400 2500 75.00 100.00 60

5 100 30 470 2000 74.00 o4.00 10
[ 100 450 530 16 67 75.00 91.67 80.

7 100 540 640 14.29 7i.14 91.43 o0

8 100 650 750 12.50 81.2% 5375 110

9 (L)) T80 R8N0 11.11 £6.67 o7.7 130

10 o0 30 1030 10.00 93.00 103.00 150

Cost Coneepts and Analysls
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Fixed costs on the other hand, are not a function of the level of output and are
constant in the short-run, that is FC =K. Fixed costs may include such things as
property taxes, the cost of leases on land, buildings and some types of equipment,
interest charges on the long term borrowed funds, and insurance costs. In column 2 of
Table 1, we have assumed that the firm'’s total fixcd costs are Rs. 100. Note that, by
definition, this fixed cost figure prevails at all levels of output including zero.

“The distinetion between fixed and variable costs is of great significance to the business
manager. Variable costs are those costs which business can control or alter in the
short-run by changing Jevels of praduction. On the other hand, fixed costs are clearly
beyond business executive's contral, such costs are incurred in the short-run and mus
be paid regardless of output level.

Total Cost

Total cost is the sum of fixed and variable cost at each level of outpul. It is shown in
column 4 of Table-1. Atzero unit of output, total cost is equal to the firm'’s fixed cost.
Then for each unit of production (through 1 to 10), total cost varies at the same rate as
does variable cost. Figure I shows graphically the fixed, and total cost data of

Table 1.

Per Unlt, or Average Cosls

Besides their total costs, producers are equally concerned with their per unit, ot
average costs. In particular, average cost data is more relevant for making
comparisons with product price, which is always statcd on per upit basis. Average
fixed cast, avgrage variablg cost, and average cost are shawn in columns 5107 of
Table 1. It is impartant that we know how these unit-cost figures are derived and how

they vary as putput changes.

Figere Il Fixed. tolal variable & toLal costs
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Average Fixed Costs
Average fixed cost (AFC) is derived by dividing total fixed cost (TFC) by the

corresponding output (Q). Thatis
TFC

AFC=———
. Q

While total fixed cost is, by definition, independent of output, AFC will decline so long

as output increases. As output increases, a given total fixed cost of Rs. 100 is obyiously
being spread over a larger and Jarger output. This is what business executives
commonly refer to as ‘spreading the overhcads'. We find in Figure-1II that the AFC
curve is continuously declining as the output is increasing. The shape of this curve is of

an asymptotic hyperbola.

Average Variable Costs
Average variable cost (AVC) is found by dividing total variable cost (TYC) by the

corresponding output (Q):
TvC
Q

AVQ declincs_initiall}r, reaches a minimum, and then increases agaln. Graphically, this
provides us with a U-shaped or saucer-shaped AVC curve, as shown in Figur¢Ill. .

Figure Il Average fixed, Yariable & Marginal Coslx

Cost Concepts and Anelysis
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Quantity
AFC+AVC=ATC

AATC _

20 MC

Because total variable cost reflects the law of diminishing retumns, so must the AVC
figures, which are derived from total variable cost. Because of increasing returns
initially, it takes fewer and fewer additional variable resources te: produce each of the
first four units of output. As a result, variable cost per unit will decline. Thus, AVC
hits a minimum with the fifth unit of output, and beyond this point AYC rises as
diminishing returns necessitate the use of more and more variable resources to

produce each additional unit of output.
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Average Total Casts
Average total cost (ATC) can be found by dividing total cost (TC) by total output (Q)
or, by adding AFC and AVC for each level of output. That is:

ATC=T—§-- = AFC+AVC

These data are shown in column 7 of Table 1. Graphically, ATC is found by adding
vertically the AFC and AVC curves, as in Figure 1. Thus the verticle distance
between the ATC and AVC curves reflects AFC at any level of output.

Marginal Cost

Marginal cost (MC) is definicd as the extra, or additional, cost of producing one more
unit of output. MC can be determined for each additional unit of output simply by
noting the change in total cost which that unit's production entails:

_ChangeinTC _ATC

Changein Q AQ
QOur data in Table I is so structured thatthe * oo always “1”, so we have
defined MC as the cost of one more unit of output. However, the same concept can be

extended for situations where Q is more than 1. Arc marginal cost (over 2 range of
oulput) can be found by using the above expression.

MC

The marginal cost concept is very crucial from the manager’s point of view. Marginal
cost is a strategic concept because it designates those costs over which the firm has the
maost direct contro!. More specifically, MC indicates those costs which are incurred in
the production of the last unit of output and therefore, also the cost which can be
“saved” by reducing total output by the last unit. Average cost figures do not provide
this information. A firm’s decisions as to what output level to produce is Iargely
influenced by its marginal cost. When coupled with marginal revenue, which indicates
the change in revenue from one more or one less unit of output, marginal cost allows a
firm to determine whether it is profitable to cxpand or contract its level of production.

Marginal cost is shown graphically in Figure I1]. Note that marginal cost declines
sharply, reaches a minimum and then rises rather sharply. This mirrors the fact that
variable cost, and therefore total cost, increases first by decreasing amounts and then
by increasing amounts (Figure I).

MC and Marginal Product

The shape of the marginal cost curve is a reflection of, and the consequence of, the -
law of diminishing retumns. If cach successive unit of a variable input say labour, is
hired at a constant price, the marginal cost of each extra unit of output will fall so
long as the marginal product of each additional worker is rising, This is so because
marginal cosl is simply the constant wage (cost) of an extra worker divided by his or
her marginal product. Thus, given the price (cost).of the variable resource, increasing
returnsi.e., a rising marginal praduct, will be reflected in a declining marginal cost
and diminishing returns i.¢., falling marginal product, in a rising marginal cost. The
MC curve is 2 mirror reflection of the marginal product curve. This relationship is
shown in Figure IV. Itis clearly shown that when marginal product is rising, marginal
cost is necessarily falling. When marginal product is at its maximum, marginal cost is
at its mipimum. And when marginal product is falling, marginal cost is rising.

Relationship of MC to AVC and ATC

Itis also notable that marginal cost cuts both AVC and ATC at their minimum (Figure
ITI). When both the marginal and average variable costs are falling, average will fall at
a slower rate. And when MC and AVC are both rising, MC will rise at a faster rate.
As aresult, MC will attain its minimum before the AVC. In other words, when MC is
less than AVC, the AVC will fall, and when MC exceeds AVC, AVC will rise. This-

- meaps (Figure IIT) that so long as MC lies below AVC, the latter will fall and where

MC is above AVC, AVC will rise. Therefore, al the point of intersection where
MC=AVC, AVC has just ceased to fall and attained its minimum, but has not yet
begun torise. Similariy, the marginal cost curve cuts the average total cost curve at the
latter's minimum point. This is because MC can be defined as the adaition either to
total cost or to total variable cost resulting from one more unit of output. However, no
such relationship exists between MC and the average fixed cost, because the two are
not related; marginal cost by definition includes only those costs which change with
oulput, and fixed costs by definition are independent of output.
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Figure IV THE RELATIONSHIP BETWEEN PRODUCTIVITY CURVES AN COST
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Managerial Uses of the Short-Run Cost Cencepls

As alrcady emphasised the relevant costs Lo be considered for decision-making will
differ from one situation to the other depending on the problem faced by the
manager. In gencral, the total cost concept is quite useful in finding out the
break-even quantity of output. The total cost concept is also used to find out whether
firm is making profits or not. The average cost concept is important for calculating the
per unit profit of a business firm. The marginal and incremental cost concepts are
cssential to decide whether a firm should expand its production or not.

Cost Concepts and An_nllysls
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Inpul:Qulput Decisions
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a) Filliin the blaaks in the Tabie below,

b) Take aseparate graph paper and draw all the curves.

Shori-run Cast-Schedules

(I PM - | P T

Q TFC TV TC AFC AVC ATC MC
1 50 55 -

i 50 8 25

kX 50 60.5

4, 13

5. 50 65

b. 50 18 3 11.24 3
7. 50 TS

5. 50 8

9. 86

10. 50 45 5 p.5 9
11, 50 545 4.55 9.5 95
12. 50 65.2

13 50 130

14, 50 9.1

15. 50 174.75

16. 50. 162 *

17. 50 595

18, "269.5

19. 50 99

20. 50 450 2.3 25 25 1m

—Qutput Q is measured in "000 units
~—All costs are measured in Rs. '000

9.5- LONG-RUN COST FUNCTIONS

Long-run total cost curves are derived from the long-run production functions in
which all inputs are variable. Such a production function is represented.by the five

isoquant curves showing five different levels of output in Figure V. The five isocost
curves tangent to these isoquants at the points A, B, C, D and E represent tosal cost
on resources. Since the cost per unit of capital {v) and, labour (w) are assumed to be

constant, these five isocost curves are parallel to one another, and the distance

between them is conslant along the expansion path traced outby A, B, C,D and E.

Takiug the values for totai cost and vulput {rom the expansion path of Figure V (the
most efficient points). we ¢an construct ihe following table for total cost and outpur:
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These points are graphed in Figure V1 as the long-run total cost (LTC) curve. The
points A, B, C, D and E correspond to the equilibrium points in Figure V. Note that
the LTC curve at first incrcases at a decreasing rate, then at a constant rate, and
finally at an increasing rate. The LTC curve starts from the origin implying thereby
that in the long-run all costs are variable and if nothing is produced, no resources will
be used (i.e., the firm will quit the industry altogether). Thus, the LTC curveis.
analogous to the short-run VC curve. Only difference is, while the shape of VCis due
to the law of variable proportions in the short-run, tke shape of LTC isdue tothe
existence of increasing, constant, and decreasing returns to scale in the long-run.

Figure V1
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Input-Qutput Declsions

Cost (Rs))

Unit Costs in the Long-Run

In the long-run. costs are not divided inte fixed and variable components; all costs are
variable. Thus, the only long-run unit cost functions of interest are long-run'averuge

cost (LAC) and long-run marginal cost (LMC}. These are defined as follows:

Lac=LIC

ALTC
aQ

d(LTC}

LMC= 30

For the leng-run total cost given in Figure VI, these unit costs can be presented in
tabular form as follows:

Cutpat Loog Run Total Long Run Long Run
: Cost Average Cosi Marginal Cost
Q (LTC) {LAC) (LMC)
0 0 — —_
50 150 .00 .00
125 200 1.60 0.67
250 25 1.00 0.67
300 300 1.00 1,00
15 350 1.08 2.00

These LAC and LMC values are graphed in Figure VII. We sce, both in the tabte
and in the graph, that LAC and LMC are U-shaped and that they are equal at the
minimum,of LAC. The values of LMC are graphed at the midpoints of the oulput
intervals they represent.

" Figwre VI Long-run average & marginal costs
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Long-Run Average Cost as an Envelope Curve

The long-run average cost curve is sumetimes shown as the envelope curve of serics of
all the possible short-run average cost curves, as shown in Figure VIII. Five short-run
average cost curves. cach representing a different sized plant (or set of fixed factors)
are illustrated although many more may exist, The long-run ATC curve shows the
least per unit cost at any output can be produced aﬁuj;lhc firm has had time to make
all uppropriale adjustments in its plant size. Consider, for example, the production of

Q* units in Figure V11 That the level of output could be produced with the plant sizes

represenicd by SAC, . SAC; or SAC;. Irepresents the aptimum rate of output for the
plint size represented by SAC) (i.e., itis at the minimum point of SAC). However, if
the firm expects to produce at that rate, (he best size of plant is the one related 1o
SAC:Q* units ould be produced at a cOst savings of FB per unit over SAC;

Figure VIIT L ONG-RUN AVERAGE COST AS AN ENVELOPE CURVE

SAC,

Cosl

LY
7

. Q Qa Quantity

The plant size associated with SAC; is the optimum size plant because its minimum
point is the lowest of all possible unit costs. Given the LAC in Figure VII§, we can say
that there are increasing returns to scale (or economies of scale) up to Qgand
deercasing returns to scale (or diseconomies of scale) beyond Qg The firm's LAC
curve is often called the *firm’s planning curve’,

Activity 4
) Why are afl costs variable in the long-run?

ht Why is the LAC called an “envelope curve™?

Wiy cannet the LAMC be an envelope as well?

€)' What du you understand by “cost-eilicieney™

Lrraw a long-run cost dingriom and explen

9.6 ECONOMIES OF SCALE

11 has been shown in the preceding section that a larger plant will lead to lower per
unit costs in the long-run. However, beyond some point, successively larger plants will
mein higher average costs. Exactly, why is the loag-run ATC curve U-shaped? This
pomd needs further explanation.

Cost Concepts and Analys|
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It must be emphasiscd, first of all, that the law of diminishing returas is net applicable
here; for it presumes that one resource is fixed in supply and, as we have secn, the
long-run assumes that all resources are variable. Also, we assume that resource prices
are constant. What then, is our explanation? The U-shaped long-run average cost
curve is explainable in terms of what economists call “economies and diseconomies™
of large scale production.

Economies and diseconomies of scale are concerned with the behaviour of average
cost curve as the plant size is increased. Economies of scale explain the downslopping
part of the long-run AC cur+c. As the size of a plunt increases, LAC typically
dec’.nes over some range o: cuiput for a number of reasons. The most importantis
that, as the scale of output is expanded, there is greates potential for speciatisation of
productive factors, This is nost notahle with regard to labour but may apply to other
{actors as well. Other factors contributing 1o declining LAC include ability to use
more advanced technologies and more sophisticated capital equipment; managerial
specialisation; opportunity to take advantage of lower costs for some inputs by
purchasing larger quantities; effective utilisation of by-preducts, etc.

But, after sometime, expansion of a firm's output may give rise to diseconomies, and
therefore, higher per unit costs. Further expansion of output beyond a reasonable
level may lead to problems of over crowding of labour, managerial inefficiencies, etc.,
pushing up per unit costs.

Alt these are examples of internal economies and diseconomics of scale arising due to
the firm’s own expansion. According to Marshall, external econoniies and
diseconomies of scale may arise due 1o the expansion of industry as a whole. For
example, improved infrastructure facilities due to industrial cxpansion may lead to
reduction in per unit costs of productiow in all the firms in an industry.

9.7 ECONOMIES OF SCOPE -

This concept is a recent developmenlt. This stands in conirast to the concept of
‘economies of scale’. The basic argument is that cost-efiiciency in production process
has brought about. by variety rather than veluine.

According to the concept of ecanomies of scale, cost adyantages follow from the
increase in volume of production or what is called the scale of output. Accordinglo
the concept of economies of scape, such cost advantages may follow {rom varicty of
output e.g. product diversification within the given scalc of plant. If the same plant
can produce multiple produects, there is the scope for a lot of cost savings because of
joint utilisation of inputs. The Government of India has announced the ‘broadbanding
policy’ such that Escoris may now produce in addition to its two-wheeler,
four-wheeler using the same plant and technology with stight medifications or
adjustments. Broadbanding, therefore, should enable manufacturers to exploit
economies of scope through product diversification. In other words, instead of
increasing the scale of production of an existing product, the firm can now add new
and newer products, if the size of plant and type of technology offer that scope; ih this
process, the firms will have access to scope-economies in place of scale-economies. In
certain processes, the firm can plan wisely to exploit both types of economies
simuoltaneously.

Actlivity 5 ~
a) Distinguish between internal and external economics of scale. Give examples.

E Trarrn

LS I 1" = | B

BRERIRE SR Ll Bl o

-



b) Distinguish between scale-cconomies and scope-economies. Give examples.

9.8 COST ELASTICITY AND OUTPUT ELASTICITY

When we take costs determined by output, we can talk about output elasticity of costs,
€. On the other hand, when we find cutput being determined by costs, we can tatk of
costs-elasticity of output, ed.

Examining these elasticitics, you should be in a position to discover the relationship

between average and marginal costs. !
. _ dC Q _ MC
€a aQ"C - AC
.dQ C AC
cg = ke p— =3 — .
dC’ Q MC

In other words, given the average costs (AC) and marginal costs (MC), we can derive
these elaslicities; or given cost elasticity and marginal costs (or average costs} we can
derive average costs {or marginal costs).

The economic interpretation of cost elasticity is the usual one i..e., the proportionate
change in the level of output resulling from the proportionate change in costs of
production.

Aclivity 6
a} How is production related 1o costs?

b} Given C=45Q7, calculate the following for Q=2
AC= MC= eq= cd=

c) In the short-run, the cutpul elasticity of average fixed costs is cqual to unity. True
<or False, Explain.

d) The examination of cost-data of a particulac firm shows that in a year, following
upward revision of wages the cost per unit of output produced by that véry labour
has come down. How can that be? Explain with the help of a diagram.

Cost Concepts and ‘Analyxls
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¢) Identify the time perspective relevant for each of the cost function noted below:
Function Time Perspective
) C=1004+2Q e

) C=100Q e
i) C=100Q°-Q+Q"

TSR

9.9 FORMS OF THE COST FUNCTION-

~ Cosls are related to production. Just as we have talked about the form of production

funetion in the previous unit, we may now talk about the form of cost function. There
are four alternative forms of tatal cost (TC) function which can be estimaled by
economeltric method, and accordingly we tan deduce the shape of average costs (AC)
and marginal costs (MC) curves under different values of the coefficient of each form
of TC function. This is explained categorically in what follows. An understanding of

. the nature of cost function is basic to the interpretation of empirical cost situation and
* the designing of managerial decision based thereupon., -

i) Linear Total Cast Function
TC=a, +b,Q.... Wherea, and b,, are parametnc terms, and Qisthe level
: of output.

d (AC) a)
dQ Q?
dz (AC) 2a 1

@ T T @

The implication is that AC will be a falling curve for a, > () and a rising curve for
a1 < 0. The marginal cost function in this case will be

d (TC)

MC =
dQ

= b;. => constant MC Curve

i) Quadratic Total Cost Function
TC = a; + b,Q + ¢, Q?
=}AC=2+bz+ ©Q

Q
d{AC) =
dQ Q?

@(AC) 24,
aQt Q@
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You may note that AC curve will be falling, if

__ﬁﬁ C, | <O,ie, p<v—%§

' az
Itwill be constant for Q= o

and it willbe nsmg for
ax
Q> €t

The marginal cost curvé in lhi's case will be

_ d(TC)

" MC 0 = bz + 2c,Q
dMO) _ #(T0Q) _
dQ - dQ? 2

iii)- Cubic Tr:vtal Cost Function
TC=a;+b; Q+ ¢, Q* + dy @
=> AC = % + by + ©Q+d;Q
MC = E, + 2¢,Q+34d,Q?
iv) -Doublel-Log Total Cost Function

TC = a, Q"™

=> logTC = loga, + bylogQ
AC = a,Q™?
MC = a,b, Q%"

Aclivity-7

a) Work oui the following in the Tast twa eases (1ii) & (iv):

Case (Hi)

Case (iv)

d (AQC)
dQ
d* (AC) B

dQ?

4(MC)

dQ?
¢ (ME) _
~Jor =

b) Under whicl: casc/cases above and why will you get the U-shaped AC curve?

‘Cosl Coocepts and. Anslysis

49




Inpéifoﬁlj;ni Dreelsions

9.10 APPLICATION OF COST ANALYSIS

The cost concepts and analyses that you have been exposed to in this unit has a very
wide range of application for managerial use. In what follows, we intend to illustrate a

few specific uses.

Optimum output [evel

You may recall that optimum output has reference to that level (size) of output which
minimised the average cost of »roduction or alternativzly, for which average cost
equals marginal costs. Consider the following example.

TC

= 128 + 6Q + 2Q?
128 .
=> AC=——+ 6+ 2Q
Q
d(AC) [ 128 ]
dQ Q?

or, MC = 6 + 4Q.
setling AC = MC

128
|:H5+6 +20] = [6 +4Q] =>Q=8

‘Thus [Q = 8] is the optimum level of output (for the short-run). Note that it is a short-
run case, because TFC =128.

Optimum inventory level . .
All productions are not immediately sold. Sometimes we have to build up inventory or
stock of saleable items. In this case, the optimum inventory level may be denined as

that size of stock for which the average cost of inventory held is at the minimum. In this,

there are two types of cost involved: Carrying costs and Reorder costs. The inventary
carrying costs include storage costs, interest costs on borrowed capital to finance stock
etc. On the other hand the reorder costs include book keeping costs and telephone
charges (i.e., fixed costs); some of the reorder costs also vary with the size of the order
placed (i.e., variable costs). Suppose we use the following notations:

S = Expectedsale

D = Order quantity to be delivered |

S/D = Number of orders delivered

F = Average fixed costs of delivery

V = Coefficient of average variable cost of reorder

K = Average carrying costs

D2 = Average inventory held between initial and terminal periods

and it is assumed that the demand is spread evenly.

The average costs of inventory held can now.be stated explicitly as:
D ' S
AC=|K.— | + [F.¥.D] —
2 D

Carryingcosts + Reorder cost.

For deciding on optimum inventory held,

d (AC) =[ K FS 2FS

dD _2_51]=0=.>D= K

This is a very significant derivation. This formula gaves us the optimum size
of stock or what is called Economic Order Quantity {EOQQ)
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In other courses, you will be introduced to more sophisticated inventory models. The
simple inventory model that we have used here, nevertheless, brings home, some
interesting results. For example, inventory should increase in proportion to the square
root of expected sales. Also note that variable costs have got no impact on inventory
decisions.

Break-even Output .
This is basically an accounting coneept. The break-even chart of the acconntant .
illustrates at what level of output in the short-run, the totai revenue just covers the
total costs. Let us operate with our familiar algebraic notations:

TR =P.Q

TC = F + VQ
Al break even point,

TR = TC
=P .Q=F+ VQ

[

F - Total fixed costs
P—V  price— variable costs per unil

orQ =

Here Q stands for Break-even volume of output; multiplying this with price (P) we get
the Break-even value of gutput. Take an example to illustrate. Suppose

TR = .60Q
TC = 1800 + 400Q
Then the break iput vol 90 1800
v = =
en the break-¢ Cl‘lOLl.pLI volume [ 60—40]

and the break-cven oulpﬁl vajue = 5400 | = 90 x 60]
also note that [ P— V | = 20 is called ‘contribution margin’ per unit of output.

Activity 8

a) Speed-Marine Co. builds motor boat engines, They recently estimated their total
" costs and total revenue as: ' ’

TC = 80,000 — 600Q + 2Q?
TR = 400Q - Q?
(Where Qs the number of engines produced cach year)

At what level of production will Speed—Marine Co. break-even? How many engines
should be produced to maximise profit?

51
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¢) Write a lucid note on the types of inventory tosts, giving suitanle erenmples

...........................................................

e) List the factors which determine the size of optimum buffer stuck of odaizins
held by the Food Corporation of Indiu.

9.11 SUMMARY

" In this unit, we have emphasised the critical role that costs play in determining the

profitability of the firm. The profit-oriented firm manager must consider both
opportunity costs and explicit costs in order to use all the resources most
econoinically, Although it is difficult to have totally accurate information on its
costs, a firm should have reliable estimates of its fixed costs, how its costs vary

with respect to output over the relevant range of production, and of whether or not
its costs would be lower with a bigger size plant.

In the short-run, the total cost consists of fixed and variable cosls. Variable cost,
and thus the total cost, typically increases first at a decreasing rate and then at an
increasing rate. The reason for this type of behaviour of variable and total cost is
related to the principal of diminishing marginal productivity. If marginal product
increases at first, the marginal cost at first declines (that is, the rate of increase in
variable and total cost declines). Hotvever, once marginal product begins to
decline, marginal cost increases. It follows that in the short-run, marginal cost
(MC), average variable cost (AVC), or average total cost {AC) curves are
generally U-shaped. :

The long-run is defined as the period for which all factors of production are
variable. Thus, in the long-run total costs are identical to variable costs: The long-
run total cost curve may also at first increase at a decreasing rate, aad then increase
at an increasing rate. If the LTC is of notmal shape (inverted S-shaped), the
Jong-run average cost {LTC) will also have 2 U-shape. The long-run cost
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lunction may be denved trom the'sertcs 01 MOst ericient SNOT-TIT COSL CUTVes or
from an expansion path. Economies or diseconomies of scale arise either due to the
internal factors pertaining Lo the expansion of output by a firm, or due to the
external factors such as industry expansion. ’

In contrast, economies of scope result from product diversification. Thus the
scale-economies have reference to an increase in volume of production, whereas
the scope-cronomics have reference to an improvement in the variety of products
from the existing plant and equipment. These cost concepis and analyses have a lot
of applicaticns i real world decision-making situation such as optimum output,
optimum producl-mix, oplimum inventory, break-even output ete.

9.12 ADDITIONAL READINGS

Seo, K.K., 1988. Managerial Economics (6th ed.) Surject Publications: Delhi.

Adhzkary, M. 1987. Managerial Economics (3rd ed.) Khosla Educational Publishers:
Belni, Ch. V.

Goldbkar, ). D. & M. Jelinck, 1983. “Plan for Economics of Scope”, in Harvard
Business Review, December.

9.13 SELF-ASSESSMENT TEST

1 Make alist of relevant Cost-concepts from the standpoint of an (i) accountant,
(ii) economist, and (iii) engineer. Take any consiruction company as a reference to
illustrate the cost-concepts.

2 Your Management is interested in cost reductions and control. How would you go
about it. Recommend some steps which would vield results In
a) short-run - \
b) long-run

3 Explain clearly the managerial use of the concepts like ‘economies of scale’ and
‘cconomies of scope’. Is it possible to reap both the economies simuhaneously?
Give examples.,

4 Draw and explain the effect of internal and external economies/internal and
external diseconomics on the firm's cost curves. .

5 The tetal cost function of a neckwear manufacturing company is estimated as |,
TC = 8+ 12Q—6Q"+Q* (where Q represents hundreds of ties produced per
month}

Derive equation for AFC, AVC, ATC, MC and plot all these costs in a graph and
cumment on the refationship between average and marginal costs.

6 A fixed plant is used to manufacture TV sets. If x sets are turned out per week, the

total vamable costs is Rs.

3k + % x? y Show that the average variable costs rise

steadily with output. What do you expect about marginal costs of production?

7 Given the procuction {unction.
Q = ALKX'™*
derive the cosi function. State your assumptions clearly at the end.
[Hint: It is a difficult question. Yor may recall the cost equation, C=P, L + P K
and the optimum decision rule.
Pr MPy,

Pk MPy

-Apply these to get C = C (Q, Pr, P, =, | - a}. Have patience; you should be able
todoit.]

Cost Coneepts and -Analysis
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'UNIT 10 EMPIRICAL ESTIMATES OF
PRODUCTION AND COSTS

Structure

10.0 Introduction

10.1  Objectives -

10.2 Some Estimates of Production Function

10.3  Empirical Determination of Production Function .
10.4  Approaches Towards Estimating Cost Function
10.5 Some Estimates of Cost Function

10.6  Empirical Determination of Cost Function

107 Managerial Uses of Estimated Cost Function
10.8 Summary . - :

10.9  Additional Readings

10.10 Self-asscssment Test

10.0 INTRODUCTION

For decision-making purposes, a manager should understand clearly the relationship
between his inputs and outputs the on one hand, and the output and costs on the other.
Estimation of the industry production function may help a manager in taking correct
decisions of long-term nature such as capital expenditure. The short-run production
estimates at firm level are helpful in arriving at the optimal mix of inputs to achieve a
particular output target. This is referred to as the least cost combination of inputs in
production analysis. Also, for a given cost, optimum level of dutput can be found if

the production function of a firm is known.

Cost estimation for decision-making is concerned with finding the shape and
placement of the firm’s cost curves. Both, the short-run cost function and the long-run
cost function must be estimated, since both sets of information will be required for
some decisions. Knowledge of the short-run cost functions allows the decision makers
to judge the optimality of present cutput levels and to solve decision problems using
contribution analysis. We saw in the preceding unit that the concept of incremental
cost is fundamental to short-run decision-making on cost issues, Knowledge of
long-run cost functions is impartant when considering the expansion or contraction of
plant size, and for confirming that the present plant size is optimal for the output

level that is being produced. '

In this unit, we shall discuss different approaches to production and cost estimation.

10.1 OBJECTIVES

On reading this unit, you should be able to:

¢ relate theory lo empiricism .
® geta summary-view of various approaches to estimation: economic (econometric),
accounting and engineering .
® find some stalistical estimates of production and cost functions
® understand both conceptual and statistical difficulties related to measurement of
such functions
¢ throw light on empirical determination of production and cost functions; and finally
-# identily managerial use of such empirical estimates. LR
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10.2 SOME ESTIMATES OF PRODUCTION
FUNCTION

The production function expresses an engineering relationship between physical
inputs and outputs. By definition, the production function denotes an efficient
combination of inputs and outputs. As explained earlier, there can be more than one
combination of inputs, all of them technically efficient, which can be rmployed to
produce a particular output level. However, for decision-making at the firm level, we
use economic, and not tecinical, criteria to find an optimum input-output mix. It is for
this reason that estimation of production function using other than engineering
techniques become relevant.

Production function can be estimated by statistical techniques using historical dataon
inputs and output. One can hypothesise several alternative formsi.e., linear,
quadratic, cubic etc., for this function. Youmay recall the various forms of production
funiction, mentioned in earlier units. However, empirical studies on the subject have
found the Cobb-Douglas (named after Cobb and Douglas who first used it for
American manufacturing sector) form to be the most appropriate.

The Cobb-Douglas preduction function, in its general form, is expressed as:
Q=AK'L®
where
Q= Total output
A =Constant {or technology factor)
K = Capital Input
L = Labour Input
a,b =exponents of Capital and Labour, respectively

The above production funclion can also be represc.nted in Iog-linear form:
LogQ=LogA+alogK+bLogL

Various factor intensities, factor productivities and factor elasticities can be easily
computed from an estimated production function of Cobb-Douglas type. It can be
easily inierred from.the above form (log-lincar form) that exponents a and b are
facior elasticities. Also, by adding up the [actor elasticities, a measure of returns to
scale can be had. -

Cobb and Douglas estimaled a production function for the American manufacturing
sector using annual time series data for the period 1899 to 1922. Their estimated
production function was:

X=101L0% K**

Their findings suggested that the American manuracturing sector was facing constant
returns to scale during the zbove mentioned period. The elaslicity of output with
respect to labour was 0.75, and that with respect to capital was 0.25. This implied that
a 10 per cent increase in labour input with no change in capital caused a 7.5 per cent
increase in output, and a similar increase in capital input with no change in labour
brought about a 2.5 per-cent increase in output. The above estimated production
function could also be used to generate isoquants for various levels of output, and the

least cost input combination for a given output.

Empirical estimate of production functions for industries such as sugar, lextiles,
cement elc., are available in the Indian context.

Indian Cement Industry :

One study estimates the production function facing the Indian Cement Industry

using time series annual data for the period 1946-1965. [Sec Gupla, G.S, Production
Function and Factor Productivity in the Indian Cement Indusiry. Indian Journal of
Indusirial Relations, Januvary 1973.] The dala in value terms on inputs and oulput were
used for estimation. He hypothesised the following forms of production function:

g s




1) V=A, W1KP. Empirical Estimates of~*
2) V=A, W2KMM™ Prodoction and Costs

Where, V =value added at current prices
. W =wages, salaries and benefits
K =fixed capital at current prices .
M =raw material, fuel, eléctricity, etc., consumed at current prices

A; and A, are intércepts, and a. 8, -y are value elasticities of labour, capital and raw matertal,
respectively. .

The production function estimates are given below:

1) Q=122Wo%3 K. R? =0.938
2) Q=114 WHTTKPO¥ \i 75 R = 0,996

The cement industry depicts diminishing to constant returns to scale (@ + B +y<1)
during the period 1946—65. The exponent of labour is positive, as expected. The value -
elasticity of capital is negative in the first form, and quite low in the second form using
raw material as a separate factor. The negative or low, and statistically insignificant
elasticity of capital points towards the old technology and dilapidated machineryin -
the cement industry during the sample period. The high labour elasticity acted asa
disincentive to new investment in the cement industry during the above period. The
explanatory power (R) of the model is quite high i.e. 0.996.

Indlan Sugar Indnstry

In another study, G.S. Gupta and K. Patel have estimated the production function in
Indian Sugar Industry (sec Managerial Economics by M. Adhikary for a

summary of this study). The basic findings of this study are summarised in the

following table:
-
Production Function Q=A L~ Ko
Regfon - Sample Regression co-cMicients & other siatistics
Period .
Log A a B a+f R* DW
All-India 194666 -192 091 029 121 93 185
1946-58 -179 092 023 115 84 227
1959-66 -533 141 045 185 R 7B  v)
Uttar Pradesh 1946-66 042 043 028 071 g3 200
1946-58 .72 0. 032 066 53 196
1959-66 -315 121 026 147 £ 25
Bihar 1945-66 —194_ 099 012 111 60 152
1946-58 -1.15 041 050 0091 56 098
1959-66 -360 127 030 157 &3 270

Indian Cotton Textile Industry

The National Productivity Council (NPC) has estimated a cobb Douglas type of
production function for cotton textile cutput (X) for 1961 and 1966

1) 1961 — X =0.0438 L' 9% Ko.016
2) 1966 — X =0.0039 L1-%4 K00% .
The shows that over 1961-66, texiile production has become more capital-dependent.

Adivity 1 -

a) Point out your observations on:
i} Tnter-repional variations in factor clasticities.
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b) What does {« + ) show? Would you agree that our Sugar Industry in general,
operated under increasing return to scale? ’

¢} Can you infer anything about relative factor productivity in Sugar Industry? Give
Teasons for your ansyer.

Actlvity 2

a} Get back to various empirical estimates of production function that have been
reported carlier. Could you now think of some limitations from which those
eslimates might be suffering? Be specific Lo the estimates pertaining to:

i) Indian Cement Industry

58
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iv) Look at some latest issues of Indinn Economic Review or other economic
joumnals. Report on some of the recent estimates of production function.

10.3 EMPIRICAL DETERMINATION OF
PRODUCTION FUNCTION

Empirical estimates of a production function typically use one of the following
statistical approaches:

iy Time serics analysis
i} Cross-sectional analysis
iil) Engincering analysis

Time series analysis is used in identifying the production function of the firm, and data
on output and input is obtained relating it to different points of time. Analysis of time
series dala is appropriate for a single firm that has not undergone significant changes
in technology during the time span analysed. To develop a production function for an
industry is a different problem. Even if all firms have operated aver the same time
span, changes in capacity, inputs and outputs may have proceeded at a different pace
for each firm. Thus a cross-sectional analysis may be more appropriate.

Cross-sectional analysis deals with data collected at one particular time. The data thus
might be linked to a snapshot, frozen in time. Instead of making observations of the
variables for each year, the variables arc observed for each firm in an industry in a
particular year. '

Engineering analysis is undertaken when the above two types do not suffice. When
good historical data is difficult to obtain or is not available, it may be possible for
engineers or agricultural scientists to develop data from controlled experiments or
day-to-day working experience. This data is concerned with what the inputs and
output ought to be with most efficient combination of raw-materials, Iabour, capital
ete.

Each of the methods outlined above sufiers from certain limitations:

1) Time seties and cross-sectional analyses are restricted to a relatively narrow range
of observed values. Extrapolation of the production function outside that range
may be seriously misleading. For example, in a given case, marginal productivity
might decrease rapidly above 85% capacity utilisation; the production function
derived for values in the 709% —85% capacity utilisation range would not show this.

2) Another weakness of time series analysis is the assumption that all observed valzes
of the variables pertain to one and the same production function. In cther words, a
constant technology is assumed. In reality, most firms or industries, however, find
better, faster, or cheaper ways of producing their output. As their technology
changes, they are actually creating new production functions. One way of coping
with such technological changes is to make it one of the independent variables.

3} Theoretically, the production function includes only efficient (least cost)
combinations of inputs. If measurements are to conform to this coneept, any year

Empirkal Estimates of
Production and Costs
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in which the production was less-than nominal would have 10 be excluded irom the

data. It is very difficull to find a time-series data which satisfy technical efficiency
criteria as a normal case,

4) Enginecring datamay overcome the limitavions of time series data but mostly
they concentrate on manutacturing nctivitics. Engincering data donot tell us
anything about the ftrm's macketing or financial activitics, even though these
activities may dirvetly altea producioon,

5) In addition, there are both conceplual and statistical problems in measuring data
on inputs and cutputs.

Itmay be possible to measure vutpat directly in physical units such as lons of coal.
stecl ete, In ciise more than one product is being produced, one may compute the
weighted average of output, the weights being given by the cost of manufactoring
these products. In a highly diversificd manufacturing unit, there may be a0 alternative
but to use the series of output valucs, correcied for changes in the price of products.
One has also to chouse hetween prass vadue” and *net value.” It seems better to use
“net value added™ concept instead of output concepi in estimating production

function particularly where raw-material iniensity is high.

The data on labour is mostly available in the form of “number of workers cmployed™
or “hours of lahaur employed”. The *number of workers' data should not be nsed
because, it may not retlect undercmployment of labour, they may he occupied, but
not productively employed. Even il we use ‘manhours’ duta, it should be adjusted for
efficiency factor. It is also advisable that Jabour should not be measuzed in maney
terms as given by expenditure on wages, bonus etc.

The data on capital input has aiways posed serious problems. Nel investment i.¢. a
change in the value of capital stock, is considered most appropriate. Nevertheless,
there are problems of measuring depreciation in fixed capital, changes jn quality of
fixed capital, changes in inventory valuation, changes in composition and productivity
of working capital etc.

Finally, when one attempts an econometric estimate of a production function, one has

to overcome the standiard problem of multi-collinearity among inpuls, autocorrelatinn
homaosedasticity etc.

10.4 APPROACHES TOWARDS ESTIMATING OF
COST FUNCTION

In the preceding unit, we have explained in detait the nature of cost-output
relationship. It was shown that the total cost varies directly with the level of oulpul,
The knowledge of how the total cost, average cost, and marginal cost behave with the
level of output is useful for decision-making. The decisions such as: whether

to increase the output, whether plant is having optimum size, would largely

depend on the exact amount by which the total cost increases with increases in output
from one particular level to another, and the resultant shape of the average cost curve
as the plant size is increased.

Thus, a firm should know the cost function facing it. For future planning at firm level
also, knowledge of its cost function is absolutely esscntial. Although the exact future
cost-output relationship may not be available until the firm really goes for expansion
ofits output, there are methods through which a firm could get approximate
information of its future cost functinn.

The cost output relationship can be estimated by using the following three methods:

® Engincering Method
® Accounting Method
® Statistical Method -
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Engincering Method Emploical Estircates of
The enginecring method of cost estimation is based directly on the physical Production and Costs
relationship of inputs to output, and uses the price of inputs to determine costs. This

methed of estimating real world cost functions rests clearly on the knowledge that the

shape of any cost function is dependent on:

i} The preduction funclion, aﬁd
it) The price of inpuls

Given the production function and input prices, the optimum input combination for a
given output level can be determined (as discussed in the preceding unit). The
resuitant cost curve can then be formulated by multiplying each input in the least cost
combination by its price, to develop the cost function. This method is called
cngineering method as the estimates of least cost combinations are provided by

enginecrs.

The assumption made while using this a method is that both he technology and factor
prices are constant, This method may not always give the correct estimate of costs as
the technology and factor prices do change substantially over time. Therefore, this
method is more relevant for the short-run.

Accounting Method

The cost-output relationship, under the accounting method, is estimated by dividing
the total cost into fixed, variable and semi-veriable costs. All these components are
then separately estimated. The average variable cost, the semi-variable cost which is
fixed over a certain range of output, and fixed costs are determincd on the basis of
inspection and experience. The total cost'and the average and marginal costs for each
level of output can then be obtained through a simple arithmetic procedure.

Although the accounting method appears to be quite simple, it is a bit cumbersome
as one has o maintain a detailed breakdown of costs over a period (o arrive at good
estimates of actual cost-output relationship. One must have experience with a wide
range of fluctuations in output rate to come up with accurate vstimates.

Stalistical Method

The most widely adopted method of determining cost function is the statistical
estimation of the relationship between cost and cutput. Under the statistical method,
the historical data on cost and cutput are used to estimate the cost-cutput
relationship. The basic technique of regression is used for this purpose. The data
could be a lime series data of a firm in the industry or of all firms in the industry or a
corss-section data for a particular year from various firms in the industry.

However, depending on the kind of data uscd, we can estimate short-run or
long-run cost functions. For instance, i time serics data of 2 firm whose output
capacity has not changed much during the sample period is used, the cost function
will be a short-run. On the other hand, if cross-section data of many firms with
varying sizes, or the time scries data of the industry as a whole is used, the estimated
cost function will be the long-run one.

The estimation procedure involves three steps. First, the determinants of cost are
identified. Second, the functional form of cost function is specified. Third, the least
square method is applied to estimate the chosen form.

The determinants of cost include output, composition of output in the case of multiple
products, scale of operation, factor productivities including technelogy, and factor
prices. In general form, the total cost function can be hypothesised as:

C=[Q, X)
where, C= Total cosls
Q = Level of output
X = 'Other determinants of cost’

f = Unspecified functiox: 61
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Tnpul-Ouiput Decksions

You may recall from the carlicr unit that the following four functional forms can he
considered for estimating the cost function:

i) Linecar C=u+hQ+ecX
1) Quaderatic  C=u, +b,Q+bQ + L X,
iii) Cubic C=u rbQ+b:Q" +5Q" X,

iv} Double Log  C=tLogautaldog Q +c lopX

With the help of calculus and algebraic manipulations, it can be shown that the linear
total cost function would ; v a constant marginal cost and a monotonically falling
average cost curve. The quadratic funciton would yield a U-shaped average cost
curve, and a monotonicaily rising marginal cost curve. The cubic function would resylt
into a U-shaped AC curve and a U-shaped MC curve. The double log function would
imply a falling (or rising) AC and a falling (or rising} MC curve. Thus, to check the
validity of theoretical cost-ontput relationship, one should hypothesis a cubic cost
function. .

With all the determinants of cost and the functional forms, the data collection is
complete. The alternative functional forms can be estimated by using the regression
package on the computer. The most appropriate lorm of the cost function for decision
making is then chosen on the basis of the principles of economic theory and statistical
inference.

Problem of Measurement

A manager while undertaking the statistical cost analysis does confront some serious
problems. First, in collecting the cost and output data, he must be certain that they are
properly paired, that is, the cost data s, in fact, applicable to the corresponding data
on output. Second, he must also try to obtain data on cost and output during a time
period when the output has been produced at relatively even rate. If, for example, a
month is chosen as the relevant time period over which the variables are measured, it
would not be destrable to have wide weekly fluctuations in the rate of output. The
monthly data in such a case would represent an average output rate that could disguise
the true cost-output relationship. Not only should the output rate be uniform, but it
aiso should be a rate to which the firm is fully adjusted. Furthermare, there should be
no disruptions in the output due to external factors such as power failures, delays in
receiving necessary supplies, etc. Ta generate the data necessary for a meaningful
statistical aralysis, the observations must include a wide range of rates of output.
Observing cost-output data for the last 24 monihs, when the rate of output was the
same each month, would provide litile information concerning the appropriate cost
function.

Third, the cost data is normally collected and recorded by accountants for their own
purposes and in a manner that it makes the information less than perfect from the
perspeclive of economic analysis, While collecting historical data on cost, care must
be taken 1o ensure that all explicit as well as implicit costs have been properly taken
into account, and that all the costs are properly identified by time period in which they
were incurred.

Finally, for situations in which more than one product is being produced with given

productive factors, it may not be passible to separate ¢osts according to outputina

meaningful way. One simple approach of allocating cosis among various products is
based on the relative proportion of cach product in the total output. However, this

may not always accurately reflect the cost appropriate 1o each output,

10.5 SOME ESTIMATES OF COST FUNCTION |

Long-run average cost functions for 79 Indian manu{acinna: industrd 2 Seve been
estimated by V. K. Gupta using statistical techriques His esiinnt < hav seen
presented in Table ). Students may verity the shape of the as Cing  onloarginal ens
curves hy using their knowledge of eeonontic theory
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Table §: Long-Run Average Cost Functions for 29 Manufscturing Industries In Indin

INDUSTRY . AYERAGE COST FUNCTION SHAPE
Sewing Machines AC=T76.6+ 139/Q + .0003Q L+
Starch AC=76.0+41%0+ .020 v
Elcetric Lamps AC =804 +2241Q - 005 L~
Electrie Fans AC=81.9+300/Q L
Saap AC=922+ 130/Q— 0¥ L-
Iron and Siecl AC=926-—.000Q 5-
Woolen Textiles AC =895+ 140rQ — .002Q L—-
Bicycles AC=E2.5 + 65/Q — .003Q L-
Marches AC=T714+ B0+ 004G U~
Paints and Varmishes AC=820-.001Q $—
Paper and Paperboard AC =716+ 9630 L
Fruit and Yegetable Processing AC =330+ 46/Q + 0040 L+
Cement AC =656+ 5622/Q + .0050Q U~
Ceramics AC=T78.4+ M0 L
Biscui Making AC=H09.2 + 14XQ - .031Q L-
Plywood and Tea Chests AC=86.14+1511Q ~ .026Q L-
Vegerable Qil (edible) AC=930+ 2070 - .0090 L-
Yegetable Oils (not edible) AC=100 - 0130Q 5-
Alominium, Copper, 2nd frass AC=188.6-.001Q L3
Distilleries and Breweries AC =618+ 349/0 + 9090 -
Chemicals AC=739-.0002Q s
Gilass and Glassware AC=89.2+130:Q L
Tanning AC=95.7 + B¥Q - .009Q L~
Yheat Flour AC=981.9+54Q -~ 0030 L-
Catton Textles AC=89.7+27%Q L
Jute Textiles AC =944 - 00030 5
Geaneral and Electrical Enginesring AC =844 +49%Q + .0N2Q L~
Sugar AC =850+ 1240 + .001Q L+
Rice Milling AC =864+ 151/Q + 038G U

Note: AC =average oost
Q =oulpnt
U =U-shaped

U — = U-shaped with flarter rising arm
L+ = L:shaped with slightly rising leg

L = L-shaped with vintually horizontal leg

L — = L-shaped with slightly failing leg
§ — =slightly (alling straight line
5 =vintually herizomal siraight line

Source: Adapied [rom Vined K Gupta, “Cosl Functions, Concentration, and Rarriars to Entry in
Twenty-nine Manufacturing Endustries of India.” Journal of Indusirial Ecomomics, November 1968,

pp. 55-60.

Additionally, you may consider the following two tables summarising a few empirical

studics an cost functions.

Empirical Estimates of
Production and Costs
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In put-Dutput Leeclsions

Table 2: Empirical Studles of Long-run cosls

Investigator Year Type of Industry Method Findings
Gupa® 1958 Manufacturing s L-shaped in
{Fadia) 18 induslrics,
U-shapedin §,
Lineario &
Moore 1961 Manufacturing E Economies of scals
{USA)
Jhonsion 1960 Coal Mining (UK} (S Wide dispersion of
cost per ton
Jhoasion 1560 Electricity {(UK) Cs Declining L AC
Holton 1956 Reuailing (Pucrto E L-shaped LAC but
Rico) inputs of management
undervalued
Baris 1952 Railways (US) cs LAC cither conslant
or {alling
Lomax 1951 Gas {UK) cs Declining LAC
Dean & James 1942 Retail Shoe cs U-shaped LAC but
nat because of

Store (US) r

diseconomies of scale

* Alrcady reporied in the preceding table.
Notes: CS =Cross section, E = Enginccring Methad.

Table 3: Emplrical Studles of Short-run costs

InvesUpntor Year Type of Industry Flodings
JThonston 1960 Electricity Average tolal cosl falls, then
flatens, 1ending towards
constant MC up Lo capacity
Mansficld and Wein 1958 Railways Constant MC A
<
iteman and Guthrie 1952 Manufacturing MC below AC atall cutputs ’
below capacily
Nordin 1947 Light plant Increasing MC
Ezekicl & Wylic 1941 Steel Declining MC
Dean 1941 Laather belts No significant increase in MC
Yniema 1940 Steel [ Constant MC.

Source; A A, Watter's arriclen Eeonometrics, January 1963

ACHIVITY $

How wauld vou expl.it thie findings of:
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Production and Coxis

Lctivity 4 .
\) Under what specific conditions would you encaunter each of the following LAC

(long-run average cost) curves?

]\

S N
2 LAaC
3

Coals
Coals.

LAC L.AC

Hint: Reeall the concepts of economies and diseconomies of scale, You may also like
to consult some of the additional readings mentioned at the end of this unit.

b) Draw the LMC (long-run marginal cost) curves in cach of the above cases.

c) Draw different empirical cost-curves (as indicated in the table) other than the
three drawn above. Use the code suggested in the table.

Activity 5 .
a) How would you reconcile the findings of Yntema with those of Ezckic) and Wylie?

- : 65
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Input-Cutput Dectsiuns

iy,

b) bxplun. quoting appropraie exiunples. ciach or the rollowmg diagrams:

AV Crinls

LAC .
! Kise in cosls because of
[xtermal diseconomies

T LAC,

= TLAC _

. l ¢ Fall in custs because of
"“‘--..__*// external cconunties
rd

-

oulpul werpul

Cusly
-
2
3
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-
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.6 EMPIRICAL DETERMINATION OF COST

FUNCTIONS -

There are both statistical as well as econemic issues relating to empirical estimation of
cost function.

Siatistical (metrical} issues
These problems relate to difficuliics in methodology and measurement as follaws:

i)

Measurcment of output of multiple products: Most attempts te solve this problem
have taken the form of weighting the quantity of cach product by the proportion
of total direct costs that is incurred by the product. In effect, this am~unts lo
determining output as a function of tosts. at least to soine degree when what is
needed is cost as a function of output. Paralleling this problem is the difficulty of
measuring the size of the firm in the long-run studies.

Dealing with technological change: Whenever technology changes, a new tost
function emerges. Thus no cost function can accurately account for technological
change. Closely related to this is the problem of variations i the size of the firm.

Measuring costs of assets: There are problems relating 10 measurement of capilal
as a stock or as a flow, valuation of fixed assats, inventory valuation, unaccounted
value changes, vaiuation of working capital, measurement of depreciation, elc.
Some of these problems bring about a debate between accounting approval,
economist’s approach and enginecring approach.

Choosing a measure of efficiency: Operating efficiency can be measured in terms of
rate of return on investment, net profit, retained earnings after tax and

dividends etc. Depending upan the use of a particular measure, a particular cost
efficiency may be indicated, but that may not truly reflect ‘economic efficiency'
(donsidering opportunity costs) or ‘techaical efficiency’ (in engineering feasibility
sense).
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Economle (Theoretlcal) issues

reality, we come across various other types like the stair shaped one, L-shaped A
learning curve or a flat bottomed average cost curve. To take care of these empirical

situations, the modern theory of costs has been developed. Some explanations are

now available to justify the shape andthe slope of statistical cost function.

i) Operating range: It is possible that the assumptions of economic theory are
approximately correct, but total costs tend to be linear or nearly so within the
practical operating range.,

ti) Censtant returns to scale: It is possible that the assumptions of economic theory are
approximately correet, but constant marginal costs prevail over wide ranges of
total costs. If this s true, it means that within relevant range of the data, input or
factor proportions are constant and there are no significant economies or
diseconomics of scale

iil} Dynamic flexibility: In a dynamic economy, firms have to be flexible to.adapt
themselves to changing business conditions. Out of experience, the firms ‘learn’
how to take advantage of continuous technological progress. Thus they prevent
the costs from going upi.e. overa long range of vutput they reap maximum
“economies of scale” and “economies of scope™. This js what makes their long-run
average cost downward falling one or flat bottomed one.

In other words, economic theory, its assumpltions and explanation can still aid
our understanding of empirical cost situation. You may note that the explanations
above are not mutually exclusive. Thus the gap between economic theory and
empirical cosl sitvation should not pose any problem.

Activity 6 - -

i) Productian is related to costs. In fact, cost function can be derived from estimated
production functions. If so, in view of empirical determination of production
functions, can you think of some measurement problems relating to cost {unction?

b) Despite the problems of measurement, an estimated cost function is useful 1o a
manager. Can you think of some points to support this contention?

10.7 MANAGERIAL USES OF ESTIMATED COST
FUNCTIONS

The estimated cost function can help managers to take meaningful decisions with
regard to:

1} determination of optimum plant size

2) determination of optimum output for a given plant, and
3) determination of a firm's supply curve

‘The optimum plant size, as discussed carlier, is defined in terms of minimum costs per unit
of output. In other words, an Optimum pfa.. is given by that value of K (plant size) for
which the average cost is minimum. If the long-run total cost curve is a cubic function, the
resultant long-run average cost curve will be a conventional U-shaped curve. The

plant level at which the Tong-run average cost is minimum will be of optimum size. 67

Emplrical I“.ﬂimulr\'t'_p!_
Economic theory often mentions U-shaped nature of average cost curve, but in- Production and ¢ miy




Input-Quiput Decislons

68

For a given plant, the optimum output level will be achieved at a point where the
average cost is the Icast. This condition can be easily verified from the short-run
total cost function.

The level of outpul thar 2 firm would like to supply 1o the market will depend on the
price that it can charge for its product. In other words, a firm's supply is & positive
function of the product price. To get the firm’s supply schcdule one needs to know
the firm’s cost function and its objectives. '

108 SUMMAR:

In the preceding sections, we have highlighted the importance of production and cost

estimation for decision-making. Various approaches to measure and empirically

estimate production and cost functions have also been discussed. A manager has no
option but to understand clearly the relationship between his inputs and output, and

output and costs to make meaningful decisions of both operational (short-run) -

and strategic (long-term) nature. "n the process, a manager has to blend a number of

approaches—economist’s approatu, accountant's approach and engincer’s approach.

Though empirical estimates have a lot of use for managerial decision making, yet
there are both conceptual and slatlstical problems in meeting such functions. Such
problems have been discussed in this unit. This is not to discourage managers. The
supporting staff of a manager may furnish ~-timates based on empirical research, but’
the manager must know the yses and limitations of such estimates before interpreting
the findings and basing his decisions on them.

10.9 ADDITIONAL READINGS

Seo, K.K. 1988. Managerial Economics, Surjeet Publications: Delhi
(Chapter 10 & 12)

Gupta, B.S. January 1973. Article in Indien Journal of Industrial Relarions.

Gupta, V K. November 1968. Article inloﬁrnaloflndusrriai Economics

Mote, V. L S. Paul, and G.8. Gupta, 1977. Managerial Econormics, Tata McGraw-

Hill, (Ch. 3).

10.10 SELF-ASSESSMENT TEST

1 Explain clearly the managerial uses of siatistically estimated
a) Production Function
b) Cost Function

State and explain various approaches to estimating a cost function.

State and explain the various forms of production function, using the concepts of
factor intensity, factor productivity, factor clasticity of output and elasticity of
factor substitution.

4 Draw and explain 1 few empiricaily encountered cost situations.

5 Review various conceptual and statistical problems of measuring:

a) Production Funclion
b) Cost Function
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BLOCK 4 PRICE-OUTPUT DECISIONS

This block concentrates on the analysis of price-output dgcisions taken by the firm,
given its market environment. The analysis here is carried on the assumption that the
firm maximises profit. In a subsequent block, this assumption will be eritically
reviewed and relaxed or reworked.

The present block starts with an overview (unit 11) of the nature of competition and
the form of markets, perfect as well as imperfect. This is followed by an analysis
(unit 12) of market structure with reference to the large group case—Perfect

competition and Monopolistic competition. Next (in uait 13), the small group case is

analysed with reference to a varicty of market structures: monopoly, simple and
discriminating, duopoly and oligopoly. We have, of course, refrained from analysing
factor market situation like monopsony and oligopsony, though some reference has
been made to pricing of services. The discussion on pricing principles, undexlying
various models, has been followed (in unit 14) by an examination of pricing practices,
strategics and tactics, as observed in real world business situation. Occasionally we
have attempted a brief reference to the regulatory environment whereby market
decisions are influenced by Government controls and regulations; this has particular
relevance for a country like India. We would like to return to this subject
subsequently.
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UNIT 11 MARKET ENVIRONMENT OF
PRICE-OUTPUT DECISIONS

Structure

11.0  Introduction

I1.1 Objectives

11.2  Factors Influencing Price-volume Decisions
11.3 Objectives of the Firm

11,4 Classification of Market Structures

11.5  Factors Detcrmining the Nature of Competitior
11.6 Barriers to Entry

11.7 The Role of Government Policy

I1.8 Summary

11.9 Key Words

11.10 Additional Readings

11.11 Self-assessment Test

11.0 INTRODUCTION

The price-output decision is one of the key managerial decisions. What to produce
and how much of it to sell to whom, at what price, and what discount, if any,
constitute a set of very important managerial questions. For most firms, the occasion
to decide on what to produce does not come frequently. The product line being given,
managers have to conlinuously bother about the pricing and quantity to be sold. This
cructal decision area which occupies so much of the day’to-day managerial attention is
referred to as price-volume determination in ‘Managerial Economics’.

The natural question to ask is what are the factors that govern this key decision area.
Traditional economic theory answered this in terms of demand and supply functions.
This traditional analysis assumes that firms strive towards maximising their profits and
the consumer ulility. The inter-play of demand and supply in the market determines
the price which is often referred to as equilibrium price.

There are however many other factors that influence the price-volume relationships of
a firm and an industry. The number of firms in the industry, the nature of product,

and the possibility of new firms entering the market are just a few of these. In this unit
you will understand more a2bout some of the crucial factors that operate in the market |
place. In the process, you should gain valuable insights into the operations of complex
market structures which arc more typical of the exciting real world situations.

1i.1 OBJECTIVES

The abjectives of this unit are 10:

* understand the patterns of market structures that mould competitive behaviour of
firm/industry in the real world business situations,

® develop a classification scheme for the different types of markel structures, .

* appreciate the environment of price-output decisions by a typical fitm and the
industry, and

¢ prepare the ground-work for an claborate and indepth analysis of more complex
competitive situations,

11.2 FACTORS INFLUENCING PRICE-VOLUME
DECISIONS

There are many factors that influcnce decisions on market variables. Let us discuss
some of these factors:
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Price-Quiput Declalons

Competitors'

Let us look at a company manufacturing colour television sets (CTV), say Orson
Electronics. Obviously, market demand for CTV sets, Orson's own manufacturing
capacities and costs will determine at what price the firm will sell its products. But, -
Orson will consider several other aspects of the television market. 1t will study the
prices and volumes of ather competing brands like Philips, Onida, Uptron, and 10
other firms. The company will also be on guard to prepare for a new reputed firm
entering the CTV market. Will the new firm bring out a better product? Will it be
priced higher or lower than the Orson CTV? Imagine that Philips and Uptron afl of a
sudden reduce the prices of their sets. Will Orson fellow suit and accept declining
profitability or will it keep status quo and accept a possible fall in the marker share?
Whal is the goal of the company? Will it always try to maximise profits or can it
sometimes accept a temporary beating in the long term interest of the business?

Government Policy

Itis quite clear that many and complex factors operate on the company’s price-volume
decisions. The present price embodies in it a certain proportion of excise dutics,
customs duties and other 1axes. The present volume is limited by the licensed capacity
and also by what the market can bear. Thie government policy can change. Taxes and
duties change not only in the annual budget but they are also subjected to variations
during the course of the year. Licensing policy is liberalised at one time but can be

. made restrictive at some other time. It must therefore be recognised that in the Indian
context povernment policy is as much inportant as market retated factors in shaping

the price-volume decisions of a firm.

Substitutes and Complcmeﬁts

Continuing with the case of Orson CTV, what about black and'white television sets
(BWTYV)? You might argue that CTV sets do not compete with BWTV sets and
therefore what happens in the BWTV market should be of no concern to Orson. To
an extent this is right. But then, one must consider prices of related products like
VCRs while analysing the CTV market. Items like refrigerators and scooters which
satisfy different needs are competing with the limited incomes of the customers. To
the extent CTV sets and scooters stake claims on the customer’s income, a firm
making CTV sets cannol ignore the scooter market.

We ook the case of a CTV and identified the various factors that may form a part of
the decision premise for Orson. CTV is a durable product bought by a typical Indian
customer once in a life time. A detergent powder is required daily and even a poor
household will use some quantity, say 250 gms, in a month, Customers perceptions of
quality and price are different for CTV sets from those of the detergent powder.

In summary, we can now draw a list of the various factors that govern the
price-volume decisions of a firm’s product. Different factors will carry different
weightages in different situations but they will all have to be considered by the
manager.

¢ Demand

® Cost of production and capacity

® Objectives of the firm

® Nature of the product

¢ Nature of competition in the market

. ® Government policy

Activity 1 -
Deseribe the various Factors that will affect the price-volume decision of *Nirma
Detergent Powder™
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Activily 2
We normally seem to talk about a product. What if a firm is selling a service instead?
What would be the nature of price and how would one dafine volume? Try and answer

this question for a firm which is in the business of investment counselling for
middle-class individuals,

11.3 OBJECTIVES OF THE FIRM

Much of the standard economic theory of a firm assumes that its objective isto
maximise profits. Does that means there arc no other goals for the firms to pursue? Is
it possible that cach and every action of the business managers is directed towards
maximising prafits? Clearly, business enterprises have other goals and not cvery
action is specifically meant for maximising profits. The practical relevance of this goal
can best be summarised in the following two statements:

“A firm faced with several alternatives having dilferent cxpected profit outcomes can
usually be counted upon to select the alternative with the greatest expected profit”,
(Arthur A, Thompson, Jr.}

“If a firm is absolutely reckl=ss in calculating costs and revenues, then the Darwinian
law of survival of the fittest will probably eliminate it from the economic scene.
Therefore, those firms which do manage to survive cannot be completely obvious to
the maximisation of profits” (Paul A. Samuclson),

A poser

In the Indian business scere can a firm get eliminated? What is the spectre of sick
firms?

In fact many firms, which ought to have been climinated from the scene, continue as
sick units. There are social and political reasons for this phenomenon.

Alternatives to Profit Maximisation

Since the late fifties, several authors like William Baumotl, Edith Penrose, F. Machlup
and others have questioned the validity of assuming profit maximisation goal. Herbest
Simon takes the cxtreme position of questioning the very ability of human minds
working within the (irms to calculate profits accurately. He postulates:

“Administrative theory is peculiarly the theory of intended and beunded rationality
—of the behaviour of human beings who satisfice because they have not the wits to
maximise™ (emphasis added).

Market Environment of
Price-Onipal Decistons
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‘The whole question of the theorelical aspects of firms’ behaviour will be dealt with in
a subsequent block but it will be useful to review it.

The issue can be stated thus: while understanding the goals of the business flirms, what
matters most is the principal goal and nol the only goal. Every one recognises that the
firms worry about things like growth, leadership position, technical innovation,
markét share, public image and what have you. To the extent other goals are
subordinate to profits, 2 firm can be decemed to be operating in a profit maximising
manner.

Revenue Maximisation

There are firms where sales revenue comes first and profits next. Very often we read
announcements like the following in the newspapers: “In 1987 our firm recorded the
maximum sales turnover in the industry and we are proued of this number 1 position™.
This firm may not be the most profitable one in the industry but its revenues are the
highest in the industry and it naturally takes pride in its status as number one..

It has becn observed that several firms tty and strive towards revenue maximisation
once they are sure of attaining a minimum acceptable level of profitability in the
operations. The objective of such firms can be stated thus: Maximise sales revenue
subject to attaining say 20% return on net worth. Firms which have operated in an
industry for a fairly long period are often prompted to operate by this goal. The record
of firms like Asian Paints, Telco, and Bajaj Auto in the Indian context will convince

" you of the validity of this proposition.

Qther Goals

Apart from profits and revenues, firms can and do keep as their principle objectives,
parameters like market share, technological excellence, growth rate, customer
satisfaction, best employer status ete. Thus, a firm may try to be constantly the (op
one in the industry in terms of market share. Or it may not care much for sales
revenues and market share as long as it can boast of being the first in the industry to
introduce product innovation. Lastly, we do come across companies who stress their
growth objective. Such a firm would inform the public through an advertisement that
‘no other firm in any industry has managed to record a consistent growth of 25% in
sales turnover over the last five year period’,

We must bear in mind that alf these goals do not imply that profits do not matier. All
that these goals signify is that profits are secondary. The only thing that is stressed in
the above discussion is the supremacy of one goal over some others. Is it possible fora
firm to simultanecusly pursuc all the goals and succeed?

Activity 3 .
Rather than trying to find an answer to the above question in theory, make an attempt
to identify one firm in the indian context which mecls the following criteria:

Maximum sales in the given industry

# Highest growth rate in sales during the fast decade

» Highest profitability in the industry for a continuous period of five years
@ Has the best record of successful new product introductions

+ Always keeps all Lthe customiers satisfied :

# Has no industrial relations disputes

& Isperceived by the people as the best firm

Aclivity 4 ~ )
What is the principle goal of your company? What other goals the management has set
for itself?

If possible arrange these other goals in order of priority.
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11.4 CLASSIFICATION OF MARKET STRUCTURES

Markets and competition

While all of us often use the word ‘market’, we do not realise that very few markets
possess a well defined place in a geographical area or have a postal address. The
Bombay Stock Exchange is one such market with a building and an area earmarked
for transacting shares. In general, a market is a group of people and firms which are in
contact with one another for the purpose of buying and selling some product. It is not
necessary that every member of the market be in contact with every other.

The central phenomenan in the functioning of any market is competition.
Competitive behaviour is moulded by the market structure of the product under
consideration. It is thercfore necessary 1o have a therough understanding of this
concept.

Market Structure

A simple definition of this concept can be found in Pappas and Hirschey (1985).
According 1o them “Market structure refers to the number and size distribution of
buyers and sellers in the market for a good or service™. (p. 312) Implicit in this concept
is an idea that the market structure for a product not only includes firms and
individuals currently engaged in buying and selling but also the potential entrants.

Markets are traditionally classified into four basic types. These are:

Perfect competition is characlerised by a large number of buyers and sellers of an
essentially identical product. Each member of the market, whether buyer or seller, is
so small in relation to the total industry volume that he is unable to influence the price
of the product. Individual buyers and sellers are essentially price takers. At the ruling
price a firm can sell any quantity. Since there is free entry and free exit, no ﬁrm can
earn excessive profits in the long run.

Ir the monopoty situation there is just one producer of a product. The firm has
substantial control over the price. Further, if product is differentiated and if there are
no threats of new firms entering the same business, a monopoly firm can manage to
earn excessive profits over 4 long period.

Monopolistic competition a term coined by E.M. Chamberlin implies a market
structure with a large number of firms selling differentiated products. The
differentiation may be real or is perceived so by the customers. Two brands of saaps
may just be identical but perceived by the customers as different on some fancy
dimension like freshness. Firms in such a market structure have some control over
price. By and large they are unable to earn excessive profits in the long run. Since the
whole structure operates on perceived product differentiation, entry of new firms
cannot be prevented. Hence, above normal profits can be earned only in the short
Tun.

Oligopoly is a market structure in which a small number of firms account for the whole
industry's output. The product may or may not be differcntiated. For example, only 5
or 6 firms in India constitute 100% of the integrated steel industry’s output. All of
them make almost identical products. On the other hand passenger car industry with
only three firms is characterised by marked differemiatinn in nraducis The nature of
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products’is such that very often one finds entry of new firms difficult. Oligopoly is
characterised by vigorous competition where firms manipulate both prices and
volumes in an attempt to outsmarl their rivals. No generalisation can be made about
profitability scencrios.

Two baslc parameters: By now you would have noticed that all the market structures
use only two parameters as distinguishing factors—number of firms and degree of
product differentiation. Other factors like product characteristics and entry of new
firms are also important but these determine the tevel of competition in a given
market structure. We shall deal with this aspect in the next section.

It must also be noted that all these market structures can be classified in only two
fundamental forms—Perfect Competition and Imperfect Competition. Under this
classification Meonopoly, Oligopoly and Monopolistic Competition are treated as
special cases of markets which are less than perfect. Thus these forms illustrate the
degree of imperfection in a market by using the number of firms and product
differentiation as basic criteria.

Classification diagram: A convenient and effective classification scheme depicting
types of competitive markct structures is shown in the diagram. We may now ask
ourselves the question how does the real world look like? A close took at the diagram
reveals that most real world markets are neither perfectly competitive or perfectly
monaopolistic. Most industries that we come across can be classified in the realm of
imperfect competition.

Diagram

TRITI

Types of Competition

e

Kind of Number of Pro- Parl of Degreeof Methods of
Competltian ducers and Degree Economy Control Murketing
of Product DI~ Yhere Over
ferentlation Prevalent Price
Perfect " Many producers: Afewsgricullural  Nonpe Market exchange
compelition identical praducis industries or auclion
Imperfect
compelition:
Many differ- Many producers: Toothpastes, retail|
cnliated many real er trade; conglo-
sellers [ancied differences merates
in product
Adveriising and
Oligopoly Few producers: litile Steel, aluminium > sone quality rivalry:
- or no dillerence administered
in product prices®
. Few producers: some Autos, machinery
differentintion of ’
products N
Complete Single producer: A few utllities Considerable ' Promotional and
menopoly Unique product “institutional™
without close public-relations
substitutes advertising

T !

R s

Sourre: Samu E]-sbn. -E_Za;nomfm,' p.489.
* The use of the words ‘administered prices’ should not be confused with the common usage of this
" term in India. It simply means price admjnistered by the firms. Samuclson definesit as *posted

price’ which changes infrequently.

A rider: Markets in the Indian context present an additional dimension. A large
number of industries and services are reserved for the exclusive operation by the
public sector. We therefore have just one ‘Indian Railways’ catering to the entire
country's rail transport needs. There is just one ‘Bharat Heavy Electricals Ltd.’
producing electrical generating sets of 500 MW capacity. In the private sector also,
there arc some industries, with just one manufacturer. An example is ‘multi-cylinder
fuel injection pumps’ which go into the engines of four wheclers like jeeps, cars and
commercial vehicles.




Activity 5
a) ldentify monopoly industries ta the public sector and private sector manufacturing
and secvices sectors.

b) The table below gives information on some Indian industries which exhibit
different degrees of imperfection in their market structures. Fill in the last column
by specifying the type of competition that is most likely to prevail in these

“industries.

Number of Mrms

5.M0. Name of Indusiry Type of compelilion

1 Traclor . 10
2 Vanaspali (ghea) 12
3 Edible ¢ In(1)
4 Sugar 6
5 Cigareils : 5
& Caustic soda 24
7 Passenger cars 3.
8 Commecrcial vehicles 11
9 Cemenl U
10 Earthmnving equpment 10
11 Soaps 0
12 Synthetic deterpenis . 16

Sourees: Centre {or Monitoring [ndian Economy, Bombay

¢} All the tirms in the sugar and cerment industries produce almost identical products
and there are many firms. Price coutrol prevails in these industries. Each firmin
the industry must sell a part of the output at a price determined by the government,
In what way the performance of these industries would differ from say the caustic
soda industry where no such price control exists?
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11.5 FACTORS DETERMINING THE NATURE OF
COMPETITION

We have already seen that the number of ficms and product differentiation are
extremely crucial in determining the nature of competition in & market. It has been
tacitly assumed that there are a large number of buyers. What would happen if there
are several firms producing a standardised product but only one buyer? Obviously,
the buyer would control the price, he will dictate how much to buy from whom. The
entire price-volume decision takes on a different qualitative dimension. Similarly,
product featurcs and characteristics, the nature of production system, the possibility
of new entrants in a market have profound impact on the competitive behaviour of
firms in a market. Since the ‘entry’ of new firms has special relevance in business
behaviour we reserve it to the next section and deal with other issues in the present
one.

Effect of Buyers

We have already referred to the casc where there is only one buyer. Such a situation is
defined as monopsony. For example, there are just six firms in India manufacturing
railway wagons all of which supply to just one buyer, the Railways. Such a situation
can also exist in a local labour market where a single large firm is the only provider of
jobs for the people in the vicinity. A recent example is the new petro-chemicals
complex that is coming up in the rural parts of coustal Maharashtra.

More frequently encountered in the Indian markets is a case of a few large buyers,
defined as oligopsony. The explosives industry which makes detonators and
commercial explosives has three major customers: Coal India Ltd. (CiL),
Department of Irrigation and various governmental agencies working on road
building activities. Of these, just one customer, CIL takes nearly 60% of the
industry’s output. There are about 10 firms in the industry which negotiate prices and
quantities with CIL to finalise their short term plans.

Most industries manufacturing heavy engineering equipment are typified in India by
few manufacturers and few buyers with the Government being the major one. Price
and volume determination in such products often takes the form of ‘negotiation across
table’ rather than the cperation of any market forces. Since the members in the whole
market inclusive of buyers and sellers are not many: very often they know cach other,
In other situations, like the consumer goods, firms have na direct conlact with their
customers.

Production Characteristics

Minimum efficient scale of production in retation to the gverall industry output and
market requirement sometimes play a major role in shaping the market structure.
‘Why there are no more than say, 5 or 10 integrated steel plants even in an advanced
country like the U.S. A_ can be partly explained by this factor. Since the minimum
econemic size of such a steel prant is a few million lonnes, the entire world steel
industry can have no more than 100 efficient and profitable lirms. Thus every country
has only a handful of sfeel plants. On (hic other hand, when one comes to rerolling
mills which take the steel billets or bars as input, the minimum efficient size comes
down considerably, and given the existing demand, several firms can be seen to
operate.

Further, the minimum size does not remain constant but changes drasticalty with
“technological advancements. When technical changes push up the cconomic size of a
plant one nolices thal the number of firms decline over time. This can be noticed in
some process industrics like synthetic fibre. Conversely, technological innovations
may make it possible for smaller sized plants to become economically viable. In such a
case a |ot of new entrants come and soon the market becomes highly competitive.
Nolice the personai computer industry in India.

Apart {from minimum plant size, factors like availability of the required raw materiat,
skilled labour etc. can also mould the market structures. Presently, only one Indian
source (JPCL) provides all the raw malerial for plastic products. Likewise, enough
skilled people are not avaifable work on the sophisticaied machines. These factors
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sometimes restrict output and push vp prices even though adequate market potential
for expansion exists.

Product Characteristics

Section 11.2 referred to market situations with CTV and detergent powder as product
examples. Both these markets have many firms and the products are differentiated.
But in case of CTV, there are no close sutsjtutes (BWTV) being a poor one, whereas
there are many substitutes to a detergent powder (bar soaps, chips, cakes). Thercfore,
one notices more violent competition in the detergent market than in the CTV |
market. In the CTV industry firms are competing with each other’s products but in the
detergent market the firms are competing with other substitute préducts as well. Of
course you may remind us of the customer income constraint but even with that there
should be no difficulty in appreciating the differences in the degree of competitiveness

' in these two markets. Similarly when two locations are connected by road and rail,
firms engaged in passenger bus service are not only competing with themsclves but
also with an alternate mode of transport.

The phystcal characteristics of a product can-also influence the competitive structure
of its market. If the distribution cost is a major element in the cost of a product,
competition would tend to get localised. Within a given region firms would compete
and make attempts to set up several plants around all the major marketsinabidto -,
show there presence in all the territories. Similarly, for perishable products, the
competition is invariably local.

Conflict metween physical characteristics and minimum economic size.

An interesting question arises in the case of a product like cement. For reasons of »
minimising the transport costs on raw materials. mosl cement plants in the country are
located near mine sites. A large efficient plant near a mine site can manufacture
cement at the optimum cost, but the local demand is never large enough. If sucha

" plant has to sell in far away markets (from Gujarat to Kerala, for example) the
transport costs can be quite high. Customers located in such areas will always buy
cement at a much higher price. The government parily offsets this by using the
mechanism of levy price which is the same throughout the eountry.

Activity 6
a) F)blain information about the Freight Equalisation Scheme in stee! and analyse its
impact on the price of various steel products in different locations. '

b} Describe the competitive situation in the market for a product with one dominant
buyer and one dominant seller.
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11.6 BARRIERS TO ENTRY

In a classic book J.8. Bain {1956) analysed the charagter and significance of the
condition of entry in manufacturing industries. Till that time, most analyses of how
competition works gave litile emphasis to the force of the potential or threatened

' competition of possible new competitors. The attention was simply focused on the

competition among firms already established in an industry. Lately, however the
meaning of competition is inclusive of ‘potential entrants’.

The existence or otherwise of ‘entry barriers’ in a given industry has profound impact

ou its performance and the behaviour of firms in it.

It has been found that the firms in an industry are always worried about the possibility
of a new entrant. If the existing number is few then the degree of insecurity will be
correspondingly higher. To be sure, the existing firms, especially.in an oligopoly, have
some advantages over the potential entrant. But, because of the threat of new
entrants, the existing members cannot exploit these advantages (by raising prices
continuously) beyond a point. What that point is and when the new entrants would
find it profitable to break the entry barriers are also not known. One thing is clear,
that this potential competition always puts a check on the pricing strategies of
oligopolists.

What can act as an entry barrier?

Anything that retains the competitive advantages of the existing firms in an industry

" can act as a barrier to those desirous of entering it. Somc of the commenly

encountered aspects are indicated below.

High Initial Investment
A new passenger car plaot with a capacity to assemble say 50,000 automaobiles per

" anoum ¢an cost around Rs. 100 crores. You know that not many firms have the

capacity to mobilise resources of that order. Naturally, there are high entry barriers to
the automobile market due to high level of initial investment. For similar reasons, one
does not find too many integrated steel plants coming up too often. On the other
hand, it takes only a few lakhs of rupees to sct up a biscuit making unit. The barrier on
account of investment is quite low in such industries.

Economies of Scale in Non-production Activities

Scale economies are not restricted to manufacturing. These extend to distribition,
marketing and advemsmg Consumer products like soaps, todthpastes display
considerable economies of scale in marketing and distribution. A nation-wide
presence in these industrics presupposes an efficient and penetrating distribution
network, high order of brand related marketing skills and ability to service a fairly
differentiated product line. Thus, one may find numerous local soap makers but there
are substantial entry barriers to a new national brand penetrating the market.

Technology, Patents and Research

The ability to possess and commercially exploit certain spemallsed technology is one
more source of entry barrier. Specially chemicals, drugs, plastics are some of the
industries where the difficulty of developing a new product ora process is well
understood. These are knowledge related factors. It is very difficult to penetrate an
industry where a few existing firms have a strong research base and a large pool of
product related patents. New entrants in such industries are often the employees of
the existing firms breaking away to form a new entity.

Switching Costs

Take an industry like earthmoving machinery. For such an mdustry each frm has a
few large customers like contractors, project authorities or coal mines. Consider that a
customer has a fleet of say 10 machines of a given brand, When he replaces one
machine or augments his fleet, more likely the choice would fzll on the same brand.
For him it means a familiar machine, known operational details, already trained
operators and a host of other things like spare paris slacks, Thus, the cost of switching
to 2 new brand can be fairly high. Thesc cosls can act as cntry barriers. Along with
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carthmoving machines the customer also has related equipment like loaders and dump
trucks which he had purchased on the ground of compatibility with a given brand of °
the main machine. '

Take the case of IBM. Why does every other personal computer (PC) that one comes
across claims to be an IBM compatible. It has to be so, because all the software is
developed by using IBM standards. The PC cannot work without software. By
developing industry level standards, IBM has created *high switching costs’ in an
attempt to create entry barriers. <

You will have noticed that in oligopoly situations, firms should strive towards creating
high entry barriers, if the industry does not possess those necessary characteristics.
This is precisely what happens. If there are low entry barriers, new firms enter soon

and the profitability of the existing firms drops. Notice the state of the pocket | = |~

calculator industry. There are virtually no entry barriers and with the existence of
cheap smuggled products, it is impossible to create them. As a result, most large firms
are almost out of this market leaving it open for the small scale units. .. R

Activity 7 .
The table below lists some industries. Indicate in column 3 whether the entry barriers
are high or low. Give reasons in column 4.

§.No. Name of the Industry - Entry - - Reasons
Barriers :

Computer Soliware
Mainframe computers
Qil-freld chemicals

~ CNC mochine tools
Breakfasi cereals
Aluminium
Ball-point pens
Colour Television Sets
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11.7 THE ROLE OF GOVERNMENT POLICY

Al

All governments, whether in India or abroad, impose taxes and duties. What is special
about the Indian governmental policies is their ability to contro} price, quantity of
production, distribution, choice of product, location and almost every business
decision of a firm. Some reference to these have beea made in the previous sections.
Presently we shall see the role of government policy in a synoptic way. Later, a full. -
unit in Block No. 5 will talk about the regulatory environment in detail.

Through its industrial licensing policies the Central Government has control over the
following business decisions:

1 Choice of the product

2 Scale of production {capacity) -
3 Location of preduction

4 Choice of technology

‘The policy on foreign collaborations also regulates the aspects pertaining to choice of
technology. Import policies can have significant impact on the types and quantities of
raw materials that would become available for production. Choice of machinery is
also guided by the import regulations in force.

Through levy of customs and excise dties, the price of the end products as well as the
raw materials gets affected. Some industries like sugar, aluminium, steel, edible oils,
cement are subject to price controls. These are administered through various Acts and
the job of determining prices is often entrusted to the Bureau of Industrial Costs and
Prices under the Ministry of Industry. Firms in these industries are thus partly guided -
by market forces and partly by the Ministry in regard to their pricing decisions.
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Apart trom these, several state governments have their own regulations for promoting
(or restricting) the growth of certain industries. All things considered, the job of the
business manager is made quite difficult in the Indian environment. Ironically,
government steps in to correct certain imperfections in the market but in the process
adds a few of its own. The existence of many industries with only few firms is mainly
attributable to the government policies which have acted as entry barriers for a long
period of time. The picture is changing rapidly. There are fair chances that in the
future, market related forces would operate more on the price-volume decisions of the
firms than the government policy related factors.

11.8 SUMMARY

In this unit, we have made an attempt to make you understand the concept of market
structure and the impact it has on the compelitive behaviour of firms. Various
compétitive situations were defined and broadly discussed. The number of firms and
the level of product differentiation are useful parameters for classifying various
market structures. The Ievel of competition also gets influenced by product and
production refated factors, potential compelitors, number of buyers and their
behaviour and the governmental policies.

We are now ready to analyse the varioys market forms in greater detail. That will be
attempted in the subscquent units in this block. As a part of the summary, you may
now review the following terms that we have used in this unit.

11.9 KEY WORDS

Price-volume decision refers to that activity in a business enterprise where factors -
pertaining to the prices and quantities of a product or product range are analysed.

Objective of the firm is the main goal towards which a2 major part of managerial
attention is directed.

Profit maximisation in real life implies that firms behave as if to make all other goals
secondary to the attainment of a certain acceptable level of profits.

Market structure refers to the number and size distribution of buyers and sellers in the
market for goods or service.

Perfect competition is a market structure where a large number of buyers and sellcrs
deal in nearly identical products. Each is individually so small in relation to the total
output that all members are ‘price takers'.

Monopaly situation is characterised by just one producer of a product or service.
Monopelistic competition is characterised by many sellers of a differentiated product.

Oligopoly situalions have fewer sellers with or without the existence of product
differentiation.

Product differentiation refers more to the differences in products as perceived by the
customers than in real or technical difference in specifications.

Monopsony is a market with only one buyer.
Oligopsony markets have a few buyers.
Bilateral monopoly is a situation where a single seller (monopolist) confronts a single

_buyer {monopsonist).

Compelition is the collective outeome of the forces generated within a given market
structure (for a product or service) in combination with product characteristics,
number of buycrs potential entrants and government policy.

Barriers to ent.ry rcfcr to the obstacles thal 1mpede the eniry of new Arms in an
industry.
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26)

Mote, V.L., Samuel Paul and G.8. Gupta, 1977, Managerial Economics—Concepts
and Cases. Tata McGraw Hill.

Bain, J1.8., 1956, Barriers to New Competition, Harvard University Press.
Dean Joel., 1970, Managerial Economics, Prentice-Hall India: Delhi. (Chapter 2)
Doriman, Robent., 1965, The Price System, Prentice-Hall India: Delhi.

- 11.11 SELF-ASSESSMENT TEST

1 List and explain the factors that determine the element of compemlon in a market
for either a product or a factor.

2 Ttis the nature of prevailing competition that decides the classification of a market
@to perfect and imperfect. Based on your analysis, comment on the degree of
perfection in the following markets:

a) Labour market in Dubai

b} Capital market in India

¢} Computer market in India

d) Bombay stock market

€) Wholesale vegetable market in a city like Delhi

3 What do you mean by the lerm "“barriers to entry™? State and explain the factors
that cause such barriers.

4 “In theory, we taltk about 'barriers to entry', in practice (in India), we have ‘barriers
to exit': our sick units are not allowed to die a natural death”. Comment.

5 In what ways, does monopolistic competition differ from perfect competition? Give
real world examples to illustrate your answer.
(You may re-do the same question when you have run down the entire reading
material of the present Block.) )

6 Review your understanding of the following terms:

a) Cut-throat competition
b) Oligopoly/Duopoly
.¢) Bilateral monopoly

d) Duopsony/Oligopsony
¢) Product differentiation
f} Price-volume decision

7 Write a lucid essay on the “Determinents of Price-Output Decisions™.
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UNIT 12 ANALYSIS OF MARKET
STRUCTURE—LARGE GROUP
CASE

Structure

12.0 Introduction

12.1 Objectives

12,2 Perfect Competition

12.3 Taxation, Spatial Distribution and Perfect Competition
12.4 Effcct of Price and Quanltity Control

12.5 Monopolistic Competition

12.6 Advertising, Product Vanation and Monopolistic Compeiition
12.7 Monopolistic Competition in India

12.8 Summary

129 Key Words

12.10 Additional Readinps

12.11 Self-assessment Test

12.0 INTRODUCTION

In the preceding unit, you have been exposed to the concepts of markel. competition,
perfection, monopolistic elements etc. You must have noted that the number and size
of firms is an tmportant determinant of the structure of industry and/or market. For
example, a large group (of firms) case will differ from a small group case.

In this unit, we shall analysc the behaviour of a firm and the industry when there are
many {large number) sellers. The terms ‘many’ and ‘few’ that we have been using so
far have relative meanings. No specific number can be considered as a cut-off point for
deciding this issue. If, with respect to the total size of the market no firm ig big
encugh, we can conveniently define such an industry as one with many firms. On the
other hand, there are instances when the number of firms can be numerically large,
say 50, byt one firm accounts for say 15% of the market, The behaviour of such a firm
will be markedly different from the rest.

The crucial parameter is the size of the constituent firms in relation to the total
industry’s output. If, besides the existence of many firms, there is also product
differentiation, then monopolistic competition will prevail. If products are almost
identical perfect competition will be obtained. While considering product
differentiation, the acid test is customer perception. Real differences in specifications
and performance are relevant but analytically, two products are differentiated,
provided the customers perceive them as different.

Throughout this unit, we shall assume that the firms are guided solely by the
motivation of profit maximisation.

12.1 OBJECTIVES

Having seen the various types of market strictures, we now propose lo:

# analyse in greater detail the market structures with many firms, i.e. perfect .
competition and monopolistic competition,

® derive equilibrium conditions for a firm and the indust- - in a perfectly competitive
situation,

® explore some applications of a perfect market equilibrium, and

® examine price-output (volume) decisions under monopolistic competition and
analyse their relevance to the Indian context.

19

TTRITTTETICT D ramorTaLtr

T T e rETE T

R CRTICH

=T T TTEST ST T




Price-Cutput Declsions

20

.identical. We therefore have

12.2 PERFECT COMPETITION

A perfectly competitive market is characterised by the following main features,

* Many buyers and scllers exist that no one can influcnce Lhe price.

o Al firms sell identical products or are perceived so by the buyers.

© Allresources and inputs like materials, labour and capital are perfecily mobile so
that firms can enter the market and (old up shop as and when they wish,

_ ® Members in the market have perfect knowledge; decisions are made as if

cverything was certain.

The first two were already referrcd in Unit 11. The other two features are included in
the traditional analysis of perfect competition. With such unrealistic conditions no onc
expects 1o sec it real world market operating on these lines. Why then such market
structures have been theoretically studied? This is so because the analysis of such
situations gives insights into the efficicney of resource use. 1tis used as a yardstick for
measuring elficient altocation of resources. To the extent real world markets deviate
from this ideal cise we get an idea about the incfficicncy of resource use prevailing in
them. (For a lucid exposilion of waste of resources under imperfcct competition see
Chapter 26 of Samuelson, Economics, Ninth Edition.)

Apart from the efficieney aspect, the analysis of perfect competition illuminates
scveral basic principles underlying business behaviour. It is therefoic uscful to study
this market structure in some detail.

Short-run Equilibrium

In the short-run firms cannot-increase their production capacities beczuse it takes time
to arrange for resources to do so. The industry demand and supply operale in a
market where processes similar to an auction are in force. At the intersection of the

. falling demand curve and the rising supply curve the market price of a commodity for

that particular period is settled. Being too small in relation to the total industry’s
output every individual firm and the buver have to accent this price. From Figure 11t

Figure I': Perfect Compt‘lilinn-—lndl.lsllj' Short-run Equilihrium
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can be seen that at price P and quantity Q the wdustry s equilibrium is estublished. I
the price were higher than P, excess supply would come in forcing it downwards.
Conversely if it were lower than P excess demand would prevail pushing it up. For an
individual firm, the quantity Q, that it would offer to the market will depend on its
objectives and the cost conditions. Market price being given, the firm is confronted
with a horizontal demand curve at the height P, Since all the output can be sold at P,
an extra unit of output can also be sold at the same price. Thus, for the firm, the
demand curve, the average revenue curve and the marginal revenue curve are

P=AR=MR
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Analyszls of Morket

Maximum profits will be obtained at the output rate where marginal cost MC equals
Structore-Large Group Cete

marginal revenue MR. This has to be so becausce if the cost of producing an additional
unit is less than what it can fetch in the market, then profits can be improved by
producmg and selling it. If, however, it costs more to produce that additional unit than
what it earns, the firm would be better off by not producing it. Thus, when MC=MR,
the firm is in equilibrium producing an output Q, as indicated in Figure 2. It has been
assumed that the firm is confronted with a U shaped cost curve.

The firm takes the market price P and produces that quantity Q, which equates MC
and MR so as to fulfil the objective of profit maximisation. The quantum of profit is
indicated by the shaded area in Figure 2.

Flgure 2: Perfect Competliion— Firm Short-term Equilibrium

; Yo ////////////,/4% = P=AR=MR
I

At the output Q, the total cost is Q, X C which is nothing but the area of the rectangle
OQ,C B. Total revenue is P X Q, which is equal 1o the area of rectangle 0Q,C,P. The
difference between total revenue and total cost is-the profit as indicated by the
rectangle BCC,P.

IHustration
Imagine a firm operating in a perfectly competitive market. The following data are
available.

Price P= AR=MR =Rs,20/-Unit.

Total cost function is C (Q) =8+ 17Q-4Q%+Q*

Let us now find out the profit maximising oulpﬁt and the maximum profit by using the
concepts developed above.

By definition, marginal cost will be available if the first derivative of the total cost
function is obtained. Thus,

dC(Q)

MC =
' dQ

= 17—-80Q+30°

Maximum profit wili be earned when MC and MR are equai:
20=17-8Q+3Q*

Solving 1his equation gives two values [or Q: — /3 and 3. Tt is obvious that negative
output cannot be produced; hence at Q=3 the firm wili maximise profits. Total 21
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’ Price-Crutpur Declalvas

revenue will be Rs.60 and total cost Rs, 50 (8+17x3—4%9+27), The maximum
profit at the ontput of 3 uniis is Rs.10.

Long-run Equilibrium

The shaded area BCC, P shown in Figure 2is the profit that a firm in a perfectly
competitive industry earns in the short-run. This is defined as ‘economic profit’ and
represents an above-normal profit situation for the firm. A normal profit is defined as
a rate of return on capital which is just sufficient to attract the invesiment necessary to
set up and operale a firm. It is cusiomary to include normal profit as a part of
‘economic costs’. Thus any profit which is more than whatever is already included as
an element of cost becomes above-normal profit.

Over the long-run, any such positive economic profits will attract new firms in the
industry or an expansion by the existing firms or both. As this happens, the industry
supply gets expanded depressing the price of the product. Long-run equilibrium will
be reached when each and every firm operates at a level of outpul that minimise
average economic costs of producing it (which includes normal-profit). Under this
condition price will equal not only marginal cost but also average cost.

P=MC=AC=MR

This long-run equilibrium situation is depicted in Figure 3. It must be appreciated tl.al
as long as the price is above AC there is room for above-normal profit and hence ne
firms will enter. Conversely, if for some firms the AC is above the price, they will not
even earn the minimum incentive to stay in business (normal prefit) and will fold up
shop'in the long-run. When every firm is making just the normal profit, no new firms
enter, none of the existing firms quit and equilibrium prevails. The industry as such is
in equilibrium when no firm is earning above-normal profits,

Flgure 3: Long Run Equilibrium—Perfect Competition
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Supply Curves ‘

We have just seen that a profit maximising firm will produce that quamtity at which the
marginal cost equals the price. Suppose in a particular short period the market price is
lower than the profit maximising level. What will the firm do in such a situation? Since ,
the firm is a price-taker, will it just accept the consequences? Its response will depend
on how low the price is. If it is so low that the firm is unable to recover its variable
costs, it will simply stop preduction and incut a loss equal to its fixed costs since these |
cannot be escaped. The crucial point for the firm to ‘run the show' in the short run is

Lo recover its variable costs. This gives us the following result:
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In'the short-run, the supply curve of a firm in a perfectly competitive market will
correspond to that portion of the marginal cost curve that lies above the average
variable cost curve. As long as the price exceeds average variable cost, every unit of
output provides some profit contribution which can be applied to cover fixed costs and
eam some profit. The point at which the price just covers the average variable cost is
known as the “shut down point™ implying if price drifts below that point, the firm will
stop production in the short-run. In the long-run where all costs are variable, price
does cover AC=AVC=MC at the point of perfectly competitive equilibrium.

Figure 4 represents various situations for such a firm. The supply curve (MN) is
indicated by the portion of MC curve above the minimum point of the AVC curve.

Figure {4: Supply Curve

Costs
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TAVC
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Activity 1 ‘ ¥

Scrutinise Figure 5 and explain the response of a firm al various prices indicated by the
dotted lines.

Figure 5
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Price-Oulpunt Decldbnes

In the long run. all costs are variable costs. machines can be bought or scrapped. new
workers can be hired or the ald ones fired (provided the union agrees!), Accordingly,
using the sume principles, that portion of the firm’s leng-ren murginal cost curve
which lies above its long-run average cost curve (fixed plus vatiable) represents its
long-run supply positiou,

Activity 2

Ajay enterprises is u small firm in the steel office chairs industry which is perfeciy
compctitive. The market price of each chair is Rs. 640 and the company’s total cost
and marginal costs are given is:

C = 240Q - 200 +‘QJ
MC = 240 — 40Q +3Q-

A normaul profit is included in the cost function..

2) Determine the profit maximising output, average cost a1 this output and the total
profits.

b) If this firm is 2 typical one in the industry, is the industry in equilibrium? Give
Teasons.

12.3 TAXATION, SPATIAL DISTRIBUTION AND
PERFECT COMPETITION

Spatially Distributed Firms

Consider an indusiry with 100 firms. Fifty are locpted in Faridabad apd fifty in Jaipur.
New Delhi is the only market for the product. It costs Rs, 6 to transport one unit of
the output from Faridabad to Delhi whercas the transport cost poes uplo Rs. 10if
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brought from Jaipur. All the {irms in both the locations operate under identical
production and cost conditions. The cost function for a typical firm is given as

C=0.5Q*

Bul, transport costs have to be included if the product is to be sold. If Qp and Q; are
the quantities for the representative firms in two locations, the cost functions inclusive
of transport costs can be represented as

CF - 0.5Q2F + 60F
C] = U.SO?’J + IOQJ

All the firms in botk locations are profit maximisers and hence would equate their
marcginal costs to the price prevailing in Delhi.

If P is the price, the equilibrium condition for a typical Faridabad firm is

P=MC=Qp+6

Simiilarly, the Jaipur firm must have
P=MC=0Q;+10

What happens if the price is less than Rs. 62 Obviously, there will be no supplics at
atl, since even the transport costs from the nearest location are not covered., 1f the
price is Rs. 6 or more but less than Rs. 10, only the Faridabad firms would supply and
the Jaipur firms would abstain from servicing the marker,

Ata price of Rs. 10 or more, all the 100 firms will compete in the market. The
agpregate supply function will be

S = 50Qf+ 50 Q,
50 (P—6) + 50 (P—10)

100 P—800

Suppose the aggregate demand function is
= —20P + 1600°

The Market equilibrium will be reached when the aggrogate demand equals the
aggregate supply. Thus

100 P — 800 = — 20P + 1600

It can be easily seen that at P = 20 the market is cleared and demand equals supply at
1200 units. At this price. a typical firm in Faridabad supplies 14 units and that in
Jaipur 10 units. Notice that 14 % 50 + 10 x 50 = 1200. As regards profits for a
Faridabad firm, we have

Profits = Total Revenue — Toial cosls

P x Q — (0.50% -+ 6Q)

20 x 14 — (0.5 % 196 + 6 x 14)
280 — 182

98

([ I

Thus each firm carns a profit of Rs. 98. You can check that the firms in Jaipur make
only Rs. 50 on rhis deal.

A fairly simple conclusion emerges from this analysis. If ali firms are operating under
identicat cost conditions, ouiput and profil are inversely rclated to the level of unit
transport costs, Faridabad firms not only supply more quantity but they also eam
more profit. In the long-run, you should therefdre expect that cither more factorics
getset up in Faridabad or the Jaipur ones transler their machinery to that favourable
location or a little of both,

Analyls of Mapke
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. Price-Owlpul Decldana
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Suppose now that the firms in Jaipur organise under the banner of IMA (Jaipqr _
Manufaclurers’ Association) and represent their case before the Delhi Administration
(DA). After a lot of persuasion the DA passes a law that so and so goods coming from
Faridabad have to pay an entry tax of Rs. 2 per unit and the same goods coming from
Jaipur will receive a subsidy of Rs. 2 per unit,

Activity 3

In the above example, alter e impoasition of entry tax and subsidy, bolh the locagions
after identical quantity of supplies and the customer dows not sutfer. What clse
happens? Why?

Taxation

Suppose a perfectly competitive industry consists of 100 firms with identica[ coslt
functions.

C=0.102+Q+10
Assume usual profit maximising behaviour
P=MC=02Q+1

Thusif P is less than one, no supplies can be made and for other prices the supply
function can be derived as: '

P=02Q+1
LSP=Q+S

Substituting S for the quantity supplied. We have,
S=3P-35

For the entire industry consisting of 100 firms the aggregate supply functi-on is

- S =500P — 500

if the demand function is
D = — 400P + 4,000

then ic equilibrium quantity and price for the industry can be seen as .
P=5D=5=2000

Now, consider that a sales tax of Rs. 1" per unit is imposed. This is called 'specific’

since it is fixed per unil. A tax which is based on value i.e. so much percentage of
output value is called ‘ad valorem'. The cost function for a typical [irm ther becomes
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C=0.102+0Q+10+1Q Anatysis of Macket -

=0.1Q%+{1+1)Q +10 Structuce-Large Groop Case
The industry supply function will then be
S =500(p—1t)— 500
The equilibrium price is given as

— AOOP + 4,000 = 500G (p — 1) — 500
or P =5+ 5/t :

If the tax is 90 paise per unit then
P=55D=8=1800

Let us analyse this result. Even though the lax is 90 paise, the price has increased only
by 50 paise. What has happened to the balance 40 paise? The firm has to absorb this in
its production costs.

Secondly, since the price has gone up, the equilibrivm guantity for the industry as
such dropped by 200 units. Some customers cannot afford Rs. 5.50 and would rather
not buy the product. At the old price without tax, the typical firm supplied 20 units
(5P—35, at P = 5) and earncd a profit of Rs. 30.

After the imposition of 1ax, the typical firm wou'd supply 18 units [5 (5.5 — 1.90) — 5]
and earn a profit of Rs. 22.40. The sales tax collc:tion for the local government is
Rs. 16.20 per firm. .

Suppose the objective of the local government vvas to collect Rs. 16.20 from each firm
by some means. As an alternative, it could impose a tax on profits at the rate of 54%
and collect exactly Rs! 16.20. In this case the firm's after-tax profits will be Rs. 13 80.
But then, more customers can be served, since at Rs. 5 market price the total quantity
would be 2000.

Can we, therefore, conclude that it is better to impose 54% tax on profits since only
100 firms get reduced profits compared to 200 customers going without the product in
case of a sales tax of 90 paise? Can you compare the agony of 100 firms with the misery
of 200 customers? -

12.4 EFFECT OF PRICE AND QUANTITY CONTROL

Let us now analyse a case typically found in the Indian context, Items of daily
consumption like sugar are made available to the customers through fair price shops at
a price much below the prevailing market rate. This is accomplished by following a
policy of what is known as *dual price control’. A part of the output is sold in the free
market while a part is released to the ration shops at ‘fixed price’. Every manufacturer
supplies levy sugar to the povernment at the levy price and subjects the remainihg
amount to the market forces.

As an example, imaginc that there are 100 firms in the sugar industry each having an
identical cost function:

C=0.1Q°+Q+10
The demand for sugar is represented by
D =— 400 P + 4000

For the sake of simplicity, we have assumed the same functions thal were encountered
in the taxation problem of the previous section. The result is also known, that s, in
equilibrium the price of sugar will be Rs. 5 per unit, the industry will supply 2000 units
and there will be a profit of Rs. 30 for each sugar mill. Now let us impose price and
quantity contro: as follows: ’
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Price-Culput Declsfons

Each sugar mill must supply 30% of its production to the government at a fixed price
of Rs. 4 per unit. The remaining 70% of the output can be sold in the free market,

Assurme that by this action, the demand function is n taffected and the costs are
anyway not going to change. What is the outcome of 1his policy?.

Approach this problem in the following manner. Obtain the solution for free market
price in identical fashion with the only change that the MR for each firm will now be

»

(3)x (@ +(7)P

This is so because 30% of output is sold to government at Rs. 4 and the P that you get
in market is available for the balance 70%. Using this MR value it can be scen that
each firm will sell 19.2 units in free market at a price Rs. 5.20. Since 19.2 is only 70%
of the total output, the part sold at levy price of Rs. 4 is 8.23 units. Thus each firm is
compelled to produce 27.43 units for maximising profits. The situation with this
price-quantity control is compared with the total free market in the table below.

Items Free market Dua! Price
Pricc per unit Rs5 Rs.20

Rs.4.00 (Levy)
Equilibdum quantity per sugar mil} Rs 20 Rs.27.43
Endustry Qutpu Rs. 2000 Rs, 2,743
Profit persugar mill Rs. 30 Rs.20.20

The consequences of this dual-pricing nolicy can now be seen for each party in
operation. The total indusiry produces more sugar but earns less profits. Customers
who want more quantities of sugar than what the ration shops provide have to buy
them at a higher price. Some people who cauld not afford any quantity at the old
cquilibrium of Rs. 5 are now in a position to buy some at Rs. 4.

Reflection: Sections 12.3 and 12.4 have helped us realise that although perfect
competition rarely exists in real life, the analytical methods developed within the
ambit of a perfectly competitive market can throw light on important issues of public
policy. Do not treat these examples and illustrations as what actvally happens.
However, the direction of decision-making can certainly be understood if such
economic analysis is employed.

12.5 MONOPOLISTIC COMPETITION

We now know that many firms selling differentiated products provide the essence of
monopolistic competition. Each firm in the industry strives hard Lo differentiate its
produgcts from the compelitors be it soap or toothpaste or toy. Products of no two
(irms will be perceived as identical. This perceived differentiation gives each firm an
¢lement of control over the price il can charge. At the same time, the firm cannot
expecet to reap the benefits of a differentiared aroduct {00 long since others can always
duplicale the effort albeit with a time lag. Similarly, the price variation between two
competing brands of a given product is also not too large.

Monopolistic competition thereflore has several intercsting aspects. The nature of
competition is not restricted to variations in price and volume but extends to
promotion, distribution, research anddevelopment also. Cross elasticities of demand
for various products arc fairly high. This means that a smalj upward variation in the
price of say ‘Colgate” may tempt many of its customers to switch to ‘Promise’. If this
haopens, 'Colgale’ may not revise its price downwards but instead would change its
advertising or innovate on the product features so as Lo convince the customers that
they are petiing 'more value for Ltheir mouey’. As a result, you will notice that
products in such markets are close substitutes ta each other,

All these elements reflect in a downward sloping demand curve for cach firm ina
monopolistic competitive situation. This is in sharp contrast to perfect competition
where cach finn faces horizontal demand curve.
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Equilibrium in the Short-run

Figure 6 depicts the profit-maximising price-volume relation of a firm in a situation of
monopolistic competition. . :

Pricc/Costs Flgure 6: Short-run Equilibrium of & lirm in Monopoikstic Competiifon.

MR

O ' Q _ Quanlity
For the sake of simplicity, the demand (which is nothing but the average revenue AR)
curve is assumed to be lincar. The MR curve is below AR so that the distance of MR
line is half that of the AR line {rom the price axis. The cost curves depict the usual U
shaped structure of costs. The equality betwzen MR and MC provides the equilibrium
price-quantity combination. The maximum profit is indicated by the shaded area.

Suppose the firm's demand fanctionis
P =11,100 ~ 30Q
and the total cost function is
C = 4,00,000 + 300 Q - 30 Q* + Q?

For this firm. let us equate MR and MC

TR = Total Revenue = Price X Quanlity
= Px Q=(11,100 - 30Q) x Q
= 11.L1000Q - 30Q? -
MR = d(TRY/dQ = 11,100 — 60Q
MC = 300 - 60Q + 3Q?
MR = MCimplies
11100 — 60Q = 300 — 60Q + 3Q3
or 3Q% = 10,800

orQ =+ &0, — 60

Since output canrot be negative, the profit maximising volume is naturally 60 units.
Al this output, the price will be (11,100 - 30 x 60) or 9,300. Please notice that at a
volume of 60 units with a price per unit of Rs. 9,300 the profit for the firm is

Rs. 32.000 during that period.

Conditions of Supply

Intense competition, freedom of entry (or the existence of low entry-barriers) often
make [ife difficult for firms in such an industry. What happens if a given period offers
weak demand? Whether the firm supplies any volumes at all or decides to close
operations will depend on whether it can get price cnough to cover its variable cost,
The MR = MC rule yiclds maximum profit but the maximum that a firm can obtain
may as well be negative. Generally, firms would not close down so long as variable

ct
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costs can be covered by the equilibrium price obtained through the equality of ME
and MC. When even that becomes difficult a product line may be dropped
temporarily. But, there is a danger of the customer forgetting about that brand once it
ic out of the market for a while. The advertisement expenditure required to restore
the brand may have to be reckoned alongwith the decision (o reopen the product line.
Alternatively some more differentiation could be added to a product, in which case it
would face a new demand function. Notice “Tomco' launching a detergent powder for
exclusive use in washing machines to supplement the sales of the regular product. A

. new market segment was crealed, thereby pulting the company at a slight advantage.

You will have also noticed that just after a few months one more company (Levers)
came out with similar product dampening the advantage.

These are normal happenings in 2 typical monopolistically competitive market. Since
zach firm faces a unique price-volume-promotion mix, the concept of an ‘industry
supply’ function becomes ambiguous. Indeed, non-price compelition is very
prominent in such markets. In the short-run, the total industry demand for all types
of, say shampoos, will not change. Yel, market shares can undergo some changes.
Rather than fighting the market battle on price and end up with low profits, firms
choose to compeiz on non-price related factors—mainly promotion and product
variation. We will Liave something to say on this later.

Long-run Adjustments .

Long-run adjustments in a moncpolistically competitive markct can be compared to
those observed under perfect competition. Many producers are in the narket, often
selling closely substitutable products. Any above-normal profit would invite new
entrants and the firms will have oinnovate almost continuously to maintain that
position, Theoretically normal profits should prevail in the leng-run. Since the very
concept of an industry is rather loose in such markets, defining normal profitability
criteria for a typical firm becomes a difficult task. One thing can be surely abserved.
The nature of competition does not allow (oo many firms to earn above normal profits
over a long time span. The margins are always under pressure and therefore the ’
positive deviation from normal profits is always small, Firms constantly try and reduce
costs, introduce minor product differentiation, shange advertising strategies and try o
maintain that smatl margin. Although cntry-barriers are not too high some firms can
minage to keep a lead uver the others ir. patenting some unique product features,
ihiereby acquiring a competitive advantage cven over 2 long-tesm time horizon.

i1 sumimary, no clear-cut rules of behaviour can be formulated for a market which is
charuclerised by monopolistic competition. |

12.6 ADVERTISING, PRODUCT VARIATIONS AND
MONOQPOLISTIC COMPETITION

Advertising

We have alrcady seen thal non-price competition is more likely to be a dominant
featurc in monopolistic competition. Advertising is an important clement in the
competitive strategy of such a firm. But it does not come free. Any expenditure on -
promotion pushes up the cost curves. Whether or not that has any impact on the
demand curve is uncerlain at the time of launching a promotional campaign. One only
hopes that the expenditure 50 incurred would result in higher sales at given prices or
hopefully even at higher pricés. Again, rival firms do not keep quiet; they also have
their own promation strategies. In some cases, a grezl portion of salcs promousi

¢ fforts by firms are self -canceiling: one Grm’s actions are matched by riv als resuiling i
only minor gains in saies and cutput. In such instances. unit costs g2 up all the sams2,
"azally, firms would like to have increased sales so as to rnore than coves the
promotion expense l2ading i u nel gain in profflability. In worst cascs, promciton
fels you nowhere -indzed there1s a drep in proiitability. The additional costs of
promotion arc nv :@ than the incromental sales revenue, Which oulecom: finall«
raaterinlicet ransnt ha foracast @ o perfest cerlainty,
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Product Variation

Like advertising and sales promotion, this is also an activity with uncertain outcome.
Firms introduce vanations in order to inject an element of differentiation into their
products. Whether or not market perceives it that way is the reat iest of a successful
product variatlon move. The use of market research in such decisions is therefore
gaining wider acceptance. The attempt is to have an idea of what features the
customer wants before introducing any variations. Similarly, product related research
gets used in offering something new to the customer which he may not have preczived
earlier.

All such efforts are costly. Whether product related or market ariented, rescarch
entails expenditure. That pushes up costs, The elfect of incurring these costs is quite
analogous to the cffect of promotion. The actions by different firms vary according to
their perception of what is valucd by the customers. Some firms adopt product
variations which appeal to price-conscious customers (Nirma). Other firms would
prefer Lo cater to the market segment desirous of high quality goods (Surf). Still othes
[irms may pursue an intermediate strategy and have a product in between the two
ends. Product variation is essentially a differentiation exercise related to the market |
segments to be serviced and the perception of the customers in cach of them.

Before we go to next section, it will pay you 1o recapitulate that in terms of revenue
and cost conditions, though a perfectly competitive market differs from a
monopolistically competitive market, yet the adjustinent process is more or less
similar in both markets. Proftt encourage entry as loss induces exit; eventually a

_situation of “no loss no profit™ or what is called “normal profits” emerge in the
long-run. Though the process is samne, the outcome is differem depending upon the
nature of market, perfect or monopolistic. In Figure 7 and Figure 8, we have
illustrated the long-run sitwation in perfectly competitive and monojolistically
competitive markets. You may contrast the two situations in terms of Figure 9 where
the relevant feature of Figure 7 and Figure 8 are combined.

Figure 7: Long-run Equilibrium in Perflect compelitinn
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Figure 9: Long-run situntion: perfect vs. Monopolistic Competltions
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You may note that in the case of a perfectly competitive situation, (Figure 7) both firm
equilibdum condition (MR=MC) and the industry’s equilibrivm condition (AR=AC)
are satisfied at single point C, whereas in 2 monopolistically compeitive situation.
(Figure 8) the “double conditions” are satisfied at two diffcrent points, (MR=MC})
and {(AR=AC). Comparing the two (in Figure 9), you may observe that price in
higher (by P,c—P} and the scale of outpul, smaller (by Q. —Qy.c) under
monopolistic competition than under perfect competition. The volume (Qpc — Q) is
the measure of “excess capacity” associated with monopolistic competition. Such
excess capacity is zero under perfect competition. Also note, under perfect
competition, (P=AR=MR=MC), bul under monopolistic competition, [(P=AR}) >
(MR = MC)]. Similarly, under perfect competition, [P=AC=MC], but under
monopolistic competition [P=(AC > MC)]; the price-marginal cost difference
measures the “degree of imperfection”.

12.7 MONOPOLISTIC COMPETITION IN INDIA

The previous unit referred Lo Lthe aspect of povernment policy acting as an
entry-barrier in several industries. Besides, the growth of entrepreneurship is also a
crucial element in Lhe Indian context.

Until a decade or s0 ago, even products like soaps and toothpastes were characterised
by oligopolies. For sggee reason, new firms just did nol enter into several product lines
despite favourable government policy. It is only since the 80s that one finds
competition hotting up in the country’s markets. Product variations, aggressive
promotional campaigns, and easy entry of ncv firms are pee commoaly encountered
in several consumer goods industries.

Aclivity d

Identify two producl groups wlhere munopotistic competition can be found in India.
Describe the competitive behaview of the firms in these over the last one yeasrs
(shori-run) and over the last three vears (leng-run). What shape the compelition
would take in the near fulure? Please fcel free and write a speculative nete, based on
present facls.

...........................................................................................................
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12.8 SUMMARY

In this unit, we have made an attempt to make you understand the market forces
operating in perfect competition and monopolistic compelition. The perfect
competition is no doubt an idealised market environment. Though rarely found in
reallly, a systematic analysis of this markel form docs offer insight which can be vsed
in formulating policies. Besides, a careful study of perfect competition also helps in
assessing market imperfections. It is more like a reference point for the economic
analysis of the real world markets which are often less than perfect.

The focus of managerial action is not on price-votume alone when one talks about
monopolistic competition. Many sellers, dilfercntiated products, existence of close
substitutes are some of the distinguishing features of monopolistic competition. Each
firm is more worried about differentiating its producis to improve it distinctiveness
and thereby gaining some competitive advantage. Unlike perfect cumpelmon no
clear-cul solutions or prescriptions can be recommended.

Even the concept of an industry is a little vague because no kwo firms are producing
similar products. Naturally, anticipating market and understanding customer
perception assume greater importance in monopelistic competition. Keeping this in
mind you may undertake a comparison between two market situations and thereby
comment on the optimality of the equilibrium attained.

12.9 KEY WORDS

Normal Profit is define as a rate of return on capital just sufficient to attract the
investment necessary to set up and operate a firm.

Economic Costs include normal profits.

Economic Profit represents on above-normal profit situation.

Equilibrium of a Firm (MR = MC) represents profit maximising price-output
combinalion, In a siluation where maximum profits mean a loss, the equation gives
loss.

Equilibrium of an Induslry is stated in terms of the condition of normal profit
AR = AC such that the size and structure of the mdu';u-y in terms of member of
firms are strictly defined.

Comparing Price with AVC penerally helps in reacting to a given market situation.
(P = AVC) is the measure of “shut-down peint”.

Mon-price Competition is a crucial parameter in undcralandmg the behaviour of firms
under monepalislic competition.

High Cross-clasticilies of demand is a characteristic feature of monopolistic
compeltition.
Excess Capacity is typical of monopolistic competition, because even in the [ong-run

firms do not produce least-cost output such that Price = AC, but price
MC > AC < MC at the equilibrium level of output. 33
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12,11 SELF-ASSESSMENT TEST 3

1 a) Define monopolistic competition and give a few examples and
b} identify the compelitive and the menopoly elements.
¢) Why is it deficient or impossible to define the ‘industry’ in this case?

2 Discuss the long-run efficicncy implications of a situation of monopolistic
competition with respect to (a) utilisation of plant, (b) allocation of resourees,
(c) advertising and product differentiation.

3 Compare and contrast ‘monopolistic competition’ with *perfect competition’ with
respect to (a) adjustments and (b) outcome in terms of equilibrium.

4 Considera product like “essential drugs”. How will the price and cutput {both
quantity and quality) of such products be affected if the Govt.rnment decides 1o
abolish the system of brand labelling ?

5 Distinguish clearly between:
a) Firm's equilibrium and Industry’s equilibrium
b) Shori-run and long-run
¢) Equilibrium with and without excess-capacity
d) Product differentiation and product variation
) Production costs and selling costs (like advertisement)

T e e S A

6 If perfect competition is too ideal Lo be real, then why should you study it? Afier all, :
you arc all practicing executives concerned with real world. -

7 Given the following informatien about demand and costs, detcrmlne the optimum i
levels of output (Q), advertisement (A}, price (P):

e o T A

=100—-3Q +4JA - ‘ :
TC=4Q"+10Q+ A : .

(Answer: Q =15, A=900, P=175)
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13.0 INTRODUCTION

In this unit we shall continue our study of imperfect competition but we shall now
move from the case of large group to the case of small group of sellers. We shall
attempt an in-depth analysis of such market structures where a small number of selters
operate, Such markets may assume a varicty of form like monopoly. duopoly,
monopsony, duopsony and oligopsony, bilateral manepoly etc. An extreme case js
just one firm. More commonly encountered situations have a number of firms, each
large enough to have some control over the marker, selling either differentiated or
similar products. This part of imperfect competition is very complex and, therefore,
offers a variety of situations and solutions. There are, however, a (ew clear-cut
equilibrium solutions. A study of these situations woutd also help in appreciating the

- reality around us, particularly the present status of monopoly regulation in the
country. Pricing strategy is at the heart of many business decisions, The discussion
proposed in this unit should prepare us to take up this interesting issue in the next
umit.

13.1 OBJECTIVES

On reading this unit, you should be able to:

e tdentily a varicty of markets where small sellers (and buyers) dominate.

¢ appreciate the real world market situation in terms of an analytical framework,

¢ analyse the price-oulput decisions undertaken by a single/a few sellers (and
buyers), -

¢ discover the situation of market &equilibrium in some cases,

* question the profit maximising principle and its relevance in practice, and

® prepare yourself for discussing pricing practices and methods.

13.2 MONOPOLY

If perfect competition is at one extreme and of the market structure universc. the
other end is characterised by monopoly. It exists when just one firm is the sole
producer of a product which has no close substitutes. Just as perfect competition js *
rare, monopoly is also rare in less regulated market economies. The public sector in

35
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Indiu has significant monopoly elements. Analytically public sector monepelies have a
different place in managerial economies and we shall not deal with them here.

Although monopoly is an extreme.form of market cencentration, its study helps us in
analysing less extreme cases. Many of the economic relationships found under
moenopely can be used to cstimale optimal bahaviour in the less precise but more
prevalent, parlly competitive and partly monopolistic market structures that dominate
the real world. . :

Under monopoly, the firm is the industry, naturally, a monopolist faces a downward
sloping demand curve. The fact Lhat just one firm constitutes the industry imposes a
crucial constraint on a mouupolist. He can set either the price or the quantity but not
both. Given 2 demand curve, if the monopolist decides to change the price, he has to
accept the volume that it will accompany. Similarly, with the volume determination,
the price gets automatically established through the demand curve. What will he do?
He will operate at that level where his profits are maximum that is where marginal
revenue equals marginal cost. You will notice from Figure 1 that the graphical

Figure L: Proli Maximisalion—MManapaly.
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representation of the price-volume decision under monopoly is quite similar to the
one seen under monopolistic competition (Unit No. 12, Figure 6). Also note that both
price and quantity are simultancously determined; hence the control over only one
parameter. -

13.3 APPLICATIONS OF MONOPOLY THEORY

The discriminating monopolist

The monopoly {irm need not sell its entire volume at the price dictated by the demand
curve. In some situations there is a possibility of selling in two or more markets at
different prices and thereby increase profits. This is possible only if buyers in the two
markets are isolated and do not have the chance to buy in a cheaper market and resell
itin the ‘high priced’ one. A monopoly firm in the service industry will often manage
to disciiminate since a service cannot be resold. Further, price discrimination is also
possible between ‘domestic’ and ‘export’ markets.

Consider a monopolist facing the following demand and cost curves.
P =100 - 4Q,C=50+20Q

Suppose the firm is able to scparate its customers in two distinct markets with the
following demand functions.

P, = 80 — 5Q,, P, = 180 — 20Q,
It can be easily verified that the aggregate demand curve remains unchanged at

P=100-3Q

The two demand equations can be written in terms of quantities.

Q=8P
5
1 —_
Qu=180=P:
20

The total demand at any price P will be the summation of the two quantities.

B0-P 180 — P
+

..Q=Q,+Q =
r 5 20

=16—-02P+9-0.05P
=25-025T
Solving this equation for P, we get
P=100-4Q

For each market, the marginal revenue will be obtained as under:

Pl XQ] =R] =8001 "5012
.. MR, = 80 - 10Q,
Similarly MR, = 180 — 400,

In each market, the respective marginal revenues must be equal to the MCfor
maximum profits. Thus,

Analpals of Market
Stractore-Small Groop Cuse”
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MC = 9C(Q) _ d(50+ 20Q)
dQ dQ

80 — 10Q¢ = 20 and 180 — 400, = 20

Besides, the combined marginal revenue (CMR) must also equal MC, The prices and B
quantities in the respective markets can be secn as ’

Muarker=1:P, =50,Q,=6 -
Market =2 : Py =100, Q. =4

The typical discriminating monopolist is depicted in Figure 2. The MR curve is plotied
by adding the respective MR curve horizontally.

Figure 2: Di.u:riml'nniing Mc;nupoll.s!
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The maximum profit is calculated as |
|
= "TR — TC = 300 + 400 — (50 + 20 x 10) |
: i
=700 — 250 :
=450

Now, let us see what would happen if the firm were to face just one market. The MR
cquation in this case, is given by 100 — 8Q, the MC = 20 and hence profit maximising
combination is P = 60, Q = 10. Profit is only 350.

R [ LR P

Why has this happened? Let us compute the elasticities of demand at the equilibrium
outputs in the two markets to understand the improvement in profit in the first case.
The market which faces a demand curve P, = 80 — 5Q exhibits an elasticity of demand
which is 1.67 at Q, = 6 and the other market hasonly 1.25at Q; = 4. Youmay
calculate these coefficients by using the measure for elasticity o =AR/(AR — MR) This
means the price is lower and the quantity higher in the market with greater demand
elasticity. The monopely firm has been able to exploit the differences in elasticities of
demand to its advantage. As an extension of the two market cases, we can imagine
that the firm will gain immensely if it were Lo subdivide its markets further on the basis
of differences in the elasticities of demand.

Taxation and Monopoly Qutput
Now, consider a sales tax of Rs. 8 per unit on this -20:+3polist. Can he pass on the b
entire burden to the customer? The profit fonction ol the monopoly firm will now te
Profit, m =(PxQ)—-C
= (100 —4Q)Q — (50 + 20Q) - 8Q
= 1000 ~ 4Q* - 50 - 20Q - 8Q
=72Q — 42— 50 S

d d“
i = O check for secend order and l

dQ 4aQ?

oel




You can easily verify that his maximum profit in this case turs out to be 274, Aialnls of Market” i

Price=64 and Quantity=9. Sales go dow:n by 1 unit, price increases by only 4 units bul Stroctird-Smalt Group Cuse
prefit declines by 76 units. The exchequer collects a tax of 72 units. Suppose, this same

quantity is collected as lumpsum 1ax on profits. The monopolist will have to pay it but

his profits would go down enly to that ¢xtent. Since demand and cost conditions

remain unchanged, price-volume would be the same as in the case when no tax was

levied. Clearly, a lumpsum tax is preferable to a tax per unit of sales in monoply

industries. Customer does not pay a higher price, the profits of the monopolist decline

by a lower amount and the tax revenue will remain the same,

Activity 1
Compare the taxation problem solved in Unit No. 12 {perféct competition} with the
case discussed above,

Now let us change the objective constraint of our monopaoly firm.

Illustration

A monopalist sets his goal as rtvenue maximisation. Yet, since he ¢annot ignore -
profitability he puts a minimum limit on his profits. Fis demand and totaf cost
funclions are:

P =304 -20

C = 500 + 4Q + 8Q?
He must carn at least 1500 as profits and only afier trar, he will iry and maximise bis
revenue. MHis profits are determired by the usui! equittion (7 = TR — TC)—you .
do this in either of the (wo ways:

1} Setitas a problem of constrained maxignisalion §,c.. maxinmise TR subject to
= = 1500, Thus the fagrangian function is.

L=i34-20] 0+ afs - 1300],
where 7 = TR TC
L= aiH -- 2050 - shir - 10 - 8O°

=0 - Y- - son

and then check for ‘-ih and d__li
i8] GO
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ii) /The easiest way is to set 7 = 1500 whereby you will sat two solution values for Q.

Verify that he will achieve his primary profit goal of at least 1500 al twalevels of
outputs Q = 10 and Q = 20. Which of the two will he choose given his revenue
objective?

Activily 2 ] :
A moropoly firm uses only one input X to produce a given product Q, The i
input-output relation (called the production funttion} is given as i

Q=1 VX

The demand function is P = 85 — 30) N
The input is purchascd at a constant price of *3° per unit. What is the profi maximising

price-volume combination?
|

tHint: Convert the production fuaction into a total cost function by using Lhe price of
input,)

13.4 DUOPOLY-—COURNOT FORMULATION

As early as in 1838, a French economist Cournot analysed a special case of
competitive business behaviour with only two firms in an industry.

L it S L

‘The assumptions are quile strict but considering the time at which this formulation
was developed, they cannol be faulted with too much. It i$ assumed that each member
in this two-firm industry produces a homogeneous product, treats the rivals’ oulput as
given and maximises profit. We shall illustrate the equilibrium price-volume
combination for each firm by taking a simple example. The rival firm's output
behaviour with respect to onc firm's output is called conjectural variation. Conrnot
assumed a'zero conjectural variation.

Suppose, the total industry demand function was P = 100 — 0.5 Q). Since the entire
output is shared by just two firms, this can as well be written as P = 100 — 0.5

{Q, + Q). Firm number I {or example has a constant cost function represented by i

€1 = 5Q,. Firm number II is having an increasing cost funclion C, = 0.5Q%.

Each firm strives to maximise profits and thereforce we can write the profit functions
for them as:

Firm I'sprofit =, = Total Revenue ~ Total costs
= PQ; -5Q, .
= (100 - (0.5) (Q, + Q)] Q, - 5Q,
=100Q, - 0.5Q% - 0.5Q, Qs — 5Q,
=95Q, - 0.5Q% ~ 0.5Q, Q,




For maximum profits we must have Analysls of Marker

Structare-Small Group Case

d“lTl d2 M=
—— =0and —— <O
dQ, dQ%

Now, remember that firm I makes variations in its quantities assuming that the

. . . . . . dw
quantity of {irm Il remains at a given level. This meansthat in computing !

dQ,

we must treat Q3 as constant. When we do that, it can be readily seen that

dm =0givesus 95— Q, ~ 0.5Q, =0

dQ,
ar Q] = 95 - 0502

Cournot formulation calls this the ‘reaction function®. Reaction functions express thc
optional output of firm I as a functien of firm II's output and vice versa.

. dr
Given the value of

-

d~m . . S

we also note that sz' = — 1 which is ncgalive as required for the maximisation
I

condition. Similar algebraic manipulations for firm 11 should give vs its reaction

functions as

Q; =50-0.25Q,

The typical reaction [unctions are depicted in Figure 3.

Figure 3: Duopoly=—Cournot Reaction Funetions
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The solution of a duopoly equilibrium crucially aepends on tne NAWEE OL NS feacuoL
function of each duopolist. The cquilibrium is reached when the values of Q and Q»
=r 2 such that each firm maximises it§ profit, given the output of the other and neither
desire to alter the respective output.. This is a very eritical condition. From the
reaction functions that we have, it can be secn that if one lirm increases ils ousput, it
will cause a reduction in the optimum output that the other firm can have, However,
for a common solution, both Lhe firms must achieve maximum profits and at the same
vime have no incentive for changing respective output levels. Sucha solution is
obtumed at the intersection point of the twa linear reaction functions {Plcase sce
Figurc 3).

Let us therefore solve the two reaction function equations in order to get Lhe
rquilibrium solution.

Given Q,=50-025Qi;and Qs = 95 — 0.5Q;
Then, Q,=50—-025(95 - 0.5Q,)

Or, Q. =50—-23.75+0.125Q,

Therelore, 0.875 Q. =126.25

Qr, 02=30:1nd O] =80

You can casily verify that P = 45 and firm [ earns 2 profit of 3200 while that of the firm
I1is only 900.

Activity 3

Suppose both the duopolists in dur case were 1o face the sane censlant cost [uaction

C=350.

Under this ussumption compare the price-volume retationshipa undez pericet

competition wud atso monopoly with that of dunpoiy. Your answer wiil Joik like this.
=r

Decislon Yarianle lerfect - Ducpuly hlonopaly
cowspelilion
Industry Volune 190 (!_*;_U + l%r-'l 25
Equilibtjum Price § L%]- 528
!
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Notice that the duopoly equilibrium values fall in between those obtained under Analysls of Markel
perfect competition and monopoly. Each duapolist exercises some control over the Structure-§mall Grovp Case
price but the degree of control is less than that of a menopelist. Further since the costs

are assumcd as identical and constant, an interesting relationship can be seen between

the three solutions. What is i1? ’

The Cournot Process

The assumption that the conjectural variation is zero appears to be quite arbitrary. A
more important question pertains Lo the reactions of the rival firms. Is it that the two
firms instantly discover the equilibrium point at the intersection of the two curves?
Cerrainly not. Suppose that initially firm IT does not preduce anything and [ produces
an output equal to X,'. Then firm IT expecting I's output to remain at that level will set
output at X," as indicated by its reaction function. (You will have to see Figure 3 as
you read this.) Now, firm | will respond according to its own reaction function taking
X,'. This action implies reducing the output from X,’ to X, . Similarly II will respond
by'increasing output to X, . The process will continue until the equilibrium is reached
at E. Until then, each firm is in fact changing its output. Furthermore, the process
may take a very long time to reach an equilibrium. You will get a fecling that this
assumption of ‘no change in the other firm's output’ is rather shaky. The issue is still
being debated and we must leave it at that for the present.

13.5 DUOPOLY—OTHER MODELS

Cournot assumed zero conjectural vartation on output levels. One can imagine a
situation with zero conjectural variation on price. This means, each firm takes the
rival’s price as given and sets its own price. Naturally every firm would Tike to sct it as
high as the market can bear. Soon each firm will realise that by cutting the price a little
bit it can snatch the whole market. Onee price cutting starts, it can go on tilt the firms
reach competitive cost levels, A variation of this theme assumes capacity constraint.
There is an upper limit above which each firm cannot increase its output in the
short-run. It can be shown that under these conditions, no equilibrium solution is
possible. The price osciliates between the monapoly price and some lower price (or an
indefinite period. The lower limit for the price is at lcast that obtained under the
perfect competition but need not be so. This model is due 10 Edgeworth.

Stackleberg Model

A third type of duopoly analysis is suggested by the German economist Stackleberg.
This is popularly known as leader-follower analysis. In this version, each firm has the
option of either becoming a leader or remaining as a follower. A follower in this set up
will behave like the firm in Cournot model, treating the lcader’s output as given. A
teader knows that the follower is going to treat his (Jeader’s) output as given and then
praceecds to maximise profits given this assumption. Each firm would calculate its
prafits in both the alternatives—as a lcader and as a follower—and then choose that
role which gives greatest profit. You will realise that when both the firms do this they
will naturally figure out that it docs not pay to be a follower. Il cach firm decides to
take on the role of a leader, no equilibrium can be reached. This is the symptom of
“Siackleberg Disequilibrium™.

Most models of duopoly contain an element of speculation of what the ather firm will

do. Indeed, all these can be extended to cover oligopolistic markets but the cssential

features will not ckiange. The failure of the market 1o reach an equilibrium

price-volume combination appears as the most striking feature in these models. Itis

gquite nalural to imagine that the firms would try to cooperate in some way in order Lo

reduce the uncerlainty of rivals’ actions. The cooperation may not be formal or clearly

expressed as such. We shall have more to say on this in section 13.7 where some

oligopotistic situations are analysed. 43
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13.6 OLIGOPOLY—THE KINKED DEMAND CURVE
HYPOTHESIS

We now come to prabably the most intriguing purt of the market structure analysis.
When there are a few lirms who sell cither differentiated products or a homogencous
product we say that the market is oligopalistic. OF these, differentiated producis case
offers interesting behaviour patierns amongst firms. The particular theory that we
shall deal with in this section was simultancously but independently developed by Paul
Sweezy in the U.S.A. and %!l & Hitch in the U.K. around 1939. These researchers
observed that oligopolistic situations lead 1o rigid prices, The price changes are
infrequent. Besides, they are guided more by competitors' behaviour than by the
objective demand and cost conditions. This is quite a difference between monopoly

pricing where a change in demand and cosl curves can be instantaneously matched by
a price adjustment.

In oligopoly with differentiated products each firm has 1o make some intelligent guess
about the competitors’ response to a given action by the firm. The Kinked demand
curve hypothesis states that rivals behave one way when a firm cuts its price, viz,
match the cuts, but behave another way when a firm raises its current price viz. hold
price constant at the current level. The behavicural assumption behind this
theorisation is quite easy to appreciate. When one firm culs its price, rivals do not
want that firm 10 unduly gain in market shares and therefare they will follow suit. On
the other hand, when the price is increased, rivals think that it has given them an
opporiunity to prab more sales since they now are more competitive on the price
front. Hence, a price increase is not followed by the rivals. The prices thereforg 1end
to change infrequently, flexible downwards but inflexible upwards.

Figure 4: Qigopaly
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Anslpb of Market
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Flgure 5: The difference In clasticitles Is less in this case and hence the
[nfexible pHee band norruwer than in Flgure 3.
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Consider the situation depicted in Figure 4. Curve DD’ represents the demand curve
for a typical oligopolist on the assumption that rivals match its price changes both
ways. The curve dd’ is a more elastic demand curve for the oligopolist if rivals held
their prices constant while the typical firm changed its prices. The dd’ has to be more
clastic because if rivals are keeping quiet on the firm's price increase they will get
more sales and the firm would lose its share faster than when the rivals followed suit.
Accordingly dd’ is a flatter curve and DD’ is a steeper curve. The ‘Kinked’ demand
curve dGD".thus incorporates the assumption that price cuts are followed white price
raises are not, Suppose the current price is Po. Below that level the typical firm would
face the steeper curve (Portion GD) since all firms matching a price drop may not
affect its sales too much. Above Po however, a more elastic demand curve s realistic
since rivals would snatch away a larger cake from our friend. This portion is dG.
There is thus a nodal point at the current price Po and the demand curve takes the
shape dGD’.

How would his marginal revenue curve behave? Corresponding to the steeper DD’ we

have DMR,; and corresponding to the flatter dd’ we have ‘dG'. But, the demand curve

has a corner at G. Therefore, if the price is below Po the firm would try to remain at

the corresponding marginal revenue curve i.e. FMR,. Above the price Po it will be on

the MR curve relevant to more elastic portion i.e. dC. The marginal revenue curve is

thus dC-gap-FMR, . The gap ot the kink or a discontinuity is as large as the vertical

distance CF. Now, let the marginal costs be anywhere between Cand F, the firm witl

have no reason to change its current price and quantity. In short, over a wide range of

the cost curves where the MC cuts MR at some point in between the ‘gap’ of the MR

curve (dC-gap-FMR,}, the firm will perceive the current price to be optional. 45
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Otherwise, it will follow a path dictated by the respective portions of the kinked
demand curve. This is often referred to as the phenomenon of *sticky’ or ‘inflexible’
prices. If the difference in the elasticity of the two demand curves is large then the
width of the kink will also be large and prices would tend to be inflexible over a wider
zone. Converse will be the case if the clasticities vary only slightly. Compare Figure 3
with Figure 4 and you will appreciate the importance of this observation.

Real Life Cases

You may ask: So far so good but do firms really behave this way? Empirical research
done abroad offers mixed evidence. Whereas Hall & Hitch found some support for
the ‘stickyness' in the prices of actual oligopolies studied in the U.K., a study by
Stigler showed that in two monopoly industries (aluminium and nickel) in the US.A,
the prices were more slable than some oligopoly industries. In fact, Stigler's
observations are that his study does not support Kinked demand hypothesis at all.
Rather than review all the literature in this regard, we shall conclude this section by
saying that while serious cmpirical work continues, this hypothesis provides a good
starting point for the study of oligopolistic pricing situations.

13.7 OLIGOPOLISTIC COORDINATION, CARTELS
AND PRICE-LEADERSHIP

Characteristics of Oligopolistic Markets

While discussing the duopoly case, it has been pointed out that in many such
situations, the market fails to reach an equilibrium. This may be so technicaily. Yet,
we do come across market structures which are quite stable. How is that markets
function at all, if no equilibrium is possible? Or, is it that they are canstantly in the
state of disequilibrium? The nature of competition in an oligopolistic market is such
that the rivals’ actions are constanly weighing on the minds of the decision-makers in
any firm. The uncertainty of future demand and customers’ responses add to the
complexity of the decision making process. Asa result, in an oligopolistic market
structure, there is no neat, simple and clear-cut equilibrium position towards which all
firins tend to move such as those in a perfectly competitive market. Many variables
are at the command of a firm-—product features, price, service, promotion, to name a
few. Sccondly, given a competlitive situation, several diffcrent and feasible courses of
actions are open for the firms. Firms rely upon differences in price, quality, reliability,
service, design, product development, advertising and product image to promole sales
and increase profits. In view of this complexity, a number of plausible competitive
situations can prevail in the market. Quite naturally oligopoly theory consists of
dozens of models, each depicting certain features of oligopolistic conduct and
performance but at the same time none telling the complete story of what constilutes
competition among a small number of firms.

We have just seen one such formulation in the form of ‘Kinked demand’ theory.
Presently, we shall discuss a few more models, which have got practical relevance.
The economists have also developed sophisticated abstract models like Game Theory
(See Annexure 3) as an explanation of strategy and tactics employed by an
oligopoly/duopoly firm.

Dominant Firm Model

Recall the problem posed at the beginning of section 12.1. If there is one dominant
firm in an oligopolistic market and the rest of the firms act as followers we will have a
mixture of monopoly and perfect competition. The followers take market price as
given and set their MC’s to that price in order to maximise profits. The dominant firm
acts as price leader and maximises profit by taking the supply curve of the followers as
given. The dominant firm acts as a monopolist constrained only by the supply of the
rest of the lot (called the fringe firms). It can be shown that the presence of some firms
which offer products at competitive prices dampens the degree of the dominant firm's
control over the market price. If the market share of the followers goes up, the
monopoly power of the leader suffers accordingly. Thus, in this formulation the
equilibrium price is lower than what would be obtained by a pure monopolist. What
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are the methods by which a dominant firm can maintain its dominance in the market? Amalyals of Marker
Some well known responses are: Structure-Small Group Case

1} try and keep the industry price low enough to deter entry and also make expansion
of fringe firms unattractive.

2) innovate on *non-price compctitive areas’—promotion, distribution, after sales
service etc.

3) adefensive strategy involving confrontation with the aggressive fringe firms.

In order to illustrate a real life competitive situation we reproduce below a case. It is
taken from *Arthur A. Thompsen, Jr. Economics of the Firm, Theory and Practice’
(papes 422-423) (enclosed as Annexure A),

Market Share Models

Other models of oligopolistic behaviourcentre around the concept of market share
variations. In all these models some reasonable assumptions are made about the cost
conditions. As it happens, pricing conflicts emerge no sopner than firms start
manipulating their prices to gain market shares, Depending on the degree of product
differentiation and the price elasticity of market demand, the pricing strategies will be
worked out. In general, you will observe that firms are not excited about cutting prices
for gaining market shares. In the Indian market, the initial introduction price of the
new varicty of two wheelers like Kinetic Honda was higher than the popular Bajaj
Scooter. After a while, Kinetic Honda reduced its price but also introduced a variation
in the product features. It thus started selling two brands. Similarly, Bajaj Scooters
are now more agpressively sold on non-price features like ruggedness, easy service,
"time-tested vehicle and so on.

Around 1986-87 it appeared that a price war may emerge in the two-wheeler market
but eventually the fear did not materialise. Firms have relied more on product and
promotion related competition than price related factors. You can identify several
instances in the Indian industries where oligopolists have shied away from price
competition and shifted the focus to some other variables.

Oligopolistic Coordination

Considering the realities of the market and the need to.earn minimum acceptable
profits, oligopolists are better in 2 ‘cooperative mode’ rather than in a compelitive
one. This does not mean that they do not Compete, They do but with the
understanding that there is 4 greater incentive in coordinating their actions. The
cooperation may be subtle, non-formal and manifestly unnoticeable. There:  many
clues to this phenomenon. Often, the prices of competing brands in an oligopolistic -
market tend to move in a restricted range. This is so because no firm can set its price
without any regard to those of the competitors. Secondly, the price revisions are not
arbitrary and their timing has some well behaved patterns. Thirdly, most oligopoly
markets have powerful ‘industry associations’ through which firms discuss issues of
commeon interest, influence public policy and interact with the customers. If you
carefully analyse the functioning of these associations, the presence of such factors can
be observed. For example, we have in India, fairly vocal associations of tyre firms, -
synthetic fibre manufacturers and cement units.

In the exZ.eme case, oligopolistic coordination can be so perfect that all the firms may .
be able to act as a monopolist and maximise joint industry profits. This is called a
cartel where all the firms *administer’ price-output decisions jointly. The OPEC is the
most prominent cartel in the world today. A case is reproduced here, taken again

from the same book referred to above (pages 415 to 417) (enclosed as Annexure B).

The extent of oligopolistic coordination in a market is likely to depend on a variety of

factors. Legal framework of the business (MRTP Act, Companies Act, etc.) nature of

demand and cost conditions, level of entry barriers, attitudes of the managements are

some of the important variables that influence coordination. For example, in the

Indian commerctal vehicle industry, the entry barriers are quite high and a single firm

controls about 50% of the market: Hence, not much coordination is observed,

Similarly, if the market demand is booming and there is enough room for at least some

firms to expand..coordination will be difficult. The ideal conditions for coordination

are provided by a combination of weak demand, excess capacity, low entry barriers 47
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ana ratner weakly differentialed proaucls. The reasun 1or a well couiuiaisy
oligopoly in the Indian tyre, cement and synthctic fibre industries can be found in

these conditions.

Activity 4

Tyre industry has come under severe attack for forming a cartel. Analyse the price
volume, profitability and other variables for each firm and the industry as a whale 10
ascertain the validity of this criticism.

13.8 MONOPOLY REGULATION

The need for monopoly regulation is felt in every country. Oligopolies with dominant
firms or cartels can have damaging effects on the markets. Prices can go up without

any check or volumes can be restricted. It is therefore found necessary toput a )
regulatory control over the powcer of large firms so that customers do not suffer. In

most countries, actions like takeovers, mergers and selling praclices are open t0

scrutiny by some regulatory authoritics. The MRTP Act in India regulates much

more. It has under its umbrelia all decisions pertaining to expansion, diversification,

new locations; marketing practices and pricing apart from mergers and takeovers.

A complete review of the regulatory aspects will be made in a subsequent unit. Suffice

it to say for the present that firms in oligopoly and near monopoly situations have to
reckon with government regulation in any country. Considering the possible
price-volume outcomes, regulation scems inevitable. The degree and mechanism of
control however changes from country to country. . :

13.9 SUMMARY

In this unit we made an attempt to understand the competitive market structures

where a few firms operate. As long as the number is small enough so that each firm is !
of a size which enables it 1o have some control over the price-volume mix, oligopolistic
market is said to be present. We saw that apart from monopoly and some restricted
versions of duopoly, the market structure with a few firms is not amenable to clear-cut
and neat equilibrium solutions. There are many possible outcomes and each can be
equally likely depending on the particular situation in the market. The existence of
coordinated behaviour under oligopolistic situations was also observed. In the

presence of considerable uncertainty about the competilors’ actions and consumers’
reactions firms find a natural incentive in caoperation. However, some objective
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conditions like price elasticity, demand, cost, entry barriers and regulation restrict the
scope of such cooperation. In the process of analysis here, we have reviewed quite a
few medels. In a subsequent block, we shall make reference a few additional
moods-—Managerial and behaviour models and sec if we can replace on reinforce

the profit maximisation hypothesis.

13.10 KEY WORDS

Conjectural variation refers to the view that onc tirm takes towards the culput/price
varialions of the rival firms given a certain action on its own oulput/price.

Reaction function is a relationship expressing one firm’s optimal output as a function
of the other firm’s optimal output in the Cournot model.

Kinked demand curve theory assumes that firms in an oligopoly market follow price
cuts but maintain their prices at existing levels with respect to a rival increasing price.

Kinked demand curve theory suggests that oligopoly prices tend to be sticky at the
existing levels.

Oligopoly situations by and large offer incentive for firms to compete within a broadly
cooperate framework. Cut-throat competition may not be typical.

Degree of monopoly can be measured by price-marginal cost deviation, e.g.

P - MC
MC

Deadweight loss is the triangular area which is shaded.

13.11 ADDITIONAL READINGS
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(Prentice Hall, Second Edition).

13.12 SELF-ASSESSMENT TEST

1 a) “A monopolist can always make profit, be it under rising costs or falling costs or
constant costs.” Draw a set of three diagrams to illustrate this statement.

b) In theory, a monopolist should make profit, but in practice some monopolists
(like the State Electricity Board or Delhi Transport Corporation or some other
public sector units) are often found to incur huge losses. How would you explain
this situation?

2 Prices tend to be rigid in an oligopoly market, despite fluctuations in demand and
costs. Attempt in explanation of this price rigidity using the concepts of ‘Kinked
demand curve’ and ‘price-leadership’.

3 Review your understanding of the following concepts: a) Stackleberg
disequilibrium, b) Deadweight loss undzr monopoly, ¢) Depree of monopoly,
d) Price discrimination, ¢) Price-follower, f) Non-price competition,

g) Oligopolistic cartels, h) Reaction function.

4 Assume that a) the two identicat firms in a purely oligopolistic industry agree to
share the 1aarket equally, b) the total market demand function is O =240- 10p, and
c) cost schedules each firm are given in the table and factor prices remain constant.
Show that this market-sharing cartel reaches the menopoly solution. What are the

Analraia of Market
Structure-Small Grovp Case

19
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total profils of the cartel? Is this solution likely to occur in the real world? (Attempt
graphically or set MR = IMC)

(Ans. Q =80, P=16, 7= 240)

Fim 1 Firm 2 Telal
Q 40 &0 - 80
MC I 8 12 C16
AC 13 12 .I 13

5 Given the demand functicn P= (10~ Q)? and the cost function, TC = 55Q - 8Q2,
find the maximum profit. What would be the effect of an imposition of a tax of Rs.9
per unit quantity on price? [Ans. 7= 54; Due to tax, price will goup by
Rs.15 (64 — 49)]

6 Suppose the market demand is P=140—0.6Q and the total cost functions of the
duopolists are C;=7Q, and C; = 0.6Q, '

(Hint: Q=Q, +Q,; derive reaction functions and solve simultzneously)
{Ans. Q,=93Y;and Q,=35)
7 Given two isolated markels supplied by a monopolist, let the two corresponding
demand function be Py = 12 — Q, and P, =20 - 3Q;, and the total cost function be

C=3+42(Q, +Q,). Find price, output and profit under, (a)price discrimination and
(b)no discrimination. ’

[Hint: For, b) take P, = P as the constraint and set a profit maximising Lagrange
function.] .

{Ans, -
varlabler wilh discrimination wilhout disarimination
Q 5 4
Q 3 4
P, 7 B
P, 1 [
T 49 45




Annexure 1

Analysle of Murkeg
Nirwcture-Sma!l Groop Case

The Life of the Dominant Firm: Procter & Gamble Versus Colgale

The competitive life of a dominant firm is not always o bed of roses. Its very bigness
and success not only attracts compeltition but also creates arcas of vulnerability.

The situation of Procter & Gamble in trying to defend its number-one position in
soaps, 1oiletries, and food products is a case in point.

Procter & Gamble virtually invented the laundry detergent business in 1946 when it
introduced Tide, “the revolutionary washday miracle” that could wash everything
from clothes to dishes. Within three years P&G had a quarier of the laundry
detergent business. Soon thercafter it introduced Cheer and, then, *a low sudser”,
Dash, telling housewives that while Tide, a high sudser, was best for top-loading
machines that Dash was better for front-loaders, Other companies follawed P&G's
lead in detergents, but neither Colgate nor Lever Brothers could maich P&G's
headstart and ability to capitalise upon volume to achicve production eificiency.

The difference in eleancrs and detergents, from product 1o produey, lies in the
technical formulation of essentially similar basic ingredients. Regardless of special
qualities, each product is made using the same fundamental chemical manufacturing
equipment. To'a manufacturer, therefore, it makes little difference how much of each
particular product is sold; the key is total valume. Except for chemical ingredients, it
costs o firm little more to operate at 100% than a 50% of capacity, This accounts for
why P&G, with its big volume, was and still is the most profitable detergent-malker.

However, the boom in detergenis has long since matured. No longer is the market
widc apen; itis crowded, A new detergent that becomes a market success has to do so
by taking sales away from brands already an the markel. At the same time, older
products necd bigger advertising budgets to protect their martket shares from erosion,

According to Colgate's president. " Proportionaiely. it costs all of us the same to get
cxtra business with advertising and promotion, but at this point we have more to gain
by attacking thfan what it costs Procter to defend™”.

Colgate, being the underdog in most products, can pick and choose where it wants to
hit the giant: the giant, by contrast, must defend itself evervwhere—[rom whichever
firms elect to chalienge. In this regard, a Forbes article alleged:

It’s not unlike the situation in puerilla warfare, where the guerillas, with a lot less
to defend, can concentrate their forces on one or two points and take a heavy toll.
This is what Colgate has been doing: attacking first one P&G strong point. then
another, hoping to keep P&G off balance. L fact. Colgate brass thinks its giant
rival may be spreading itself too thin. Seeking to accommedate its expansion
instincts and heavy cash flow, P&G has moved into products outside the soap and
toiletries field: food, paper products, colfce. In so doing. P&G is not only
dispersing its energics. it is alse moving against well-entrenched competitors like
General Foods and Scott Paper. Thus.,....Procter is fighting on additional fronts
at4 time when it is under heavy pressure on the home front.

“L@’rocter fight it out with a rough custamer like Scott. I {Colgate’s president)
want them to take on General Foods in coffee. It is also costing them plenty to pet
staried overseas where we've been for years. As we continue (o put pressire on at
home, Procter will have to make a deciston on whether 1o j-;ush back at us in a big
way or go deeper into things like paper and coffce. I don’t think, big as they are.
that they can do it all.™™* .

* “Colgate vx. P&G.” Forbes (February 1, 1U68).  pp. 26-20. 51
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Annexuare 2

QPEC: A Case Study in Joint Profit Maximisution

Adthough created in 1960. it ook the Organisation of Petreleum Exporting Countries
(OPEC) 12 years to achieve its twa inain goals: 10 raise 1o tuxes and royalties carned
by member governments irom crude oil production and 1o take contrel over oil
praduction and exploration away from the major international il companies. Since
1973 OPEC, in closeiy comrolling the world markel price of crude oil, has emerged oy
perhaps the most successtul czrtel in wotld history. Cartels are one species of
oligopoly; what distinauishes i cariel (rom “looser™ oligopolistic mirket structures is
the existence of a formal, explicit, and detailed plan (or marker-sharing and
coordination of production levels and prices.™  *

QPEC consists of 12 countries {in order of the size of their estimated ol reserves):
Suudi Arabia, Kuwait, [ran, Irag, Libya, United Arab Emirates (Abu Dbabi. Dubai,
five others), Nigeria, Venezacla, Indonesia. Algeria, Qatar and Ecuador. The top six
OPEC countrizs have over 30% of the estimated world reserves of erude oil, and all
12 countries topether account for more than two-thizds of world oil reserves, The
OPEC countries iwre too small 1o use more Lhan a friction of their own ol reserves and
thus are major exporters. Because they account for more than 85% of world trade in
oil, they can literaily control the world market. Europe and Japan are tolally
dependent on OPEC oil, and the United States imports abont one-third of its oil from
OPEC sources.

Theoretically, the purpose of a cartel is 1o maximise the carnings of its memburs. This
is accomplished by ipnoring internal dilferences and prefurences amonyg members and
setting a price that maximises (he profits of the group as a whole—jeint profil
maximisation. When consumers are unable 1o substilule readily for the cartel's
commadity or do without it, the price can be raised quite high without—in the short
run—3u great loss in volume of sales, with the result that tetal revenue is increased,
perhaps dramatically, Indeed, this is precisely what OPEC accomplished when in
1973-74 it established a world oil price that gave participating governments over $10
barrel net revenue—a ninefold increase in four years. The OPEC countrics caused the
price of crude oil to jump by raising the excise tax on each barrel of oil produced in
their oil fields. These taxes are treated as a cost of production by the ofl companies
drawing oil from OPEC wells so that increases in the excise tax effectively raise the
price which the oil companies musl receive in order (o cover produclian costs plus the
Lax.

OPEC's dramatic profits were made possible by the fact that the short-run price
elasticity for oii las been estimated at =0 15, With demand so price inelastic in the
short-run, the OPEC price increases have been successlul in raising OPEC revenucs
Lo over $1000 billion ser year. Nonetheless. with the passage of time, perhaps five Lo
ten years, the OPEC cartel faces some longer-run elasticily problems. The cmergence
of new forms of energy, coupled with cnergy conservation measures, give consumers
more opportunity to curtail their usage of petroleum-based energy. Additionally, high
oil prices and increased profits have slimulated new efforts 10 expand exploration and
production of crude oil, to the extent that alternative sources of crude oil supply are
develaped, OPEC’s control of the market is underent. Long-run price elasticity of
demand for petroleum has been estimated as close 1o 1.0, where higher prices are
completely offset by loss of sales volume and 1012l revesiue is unchanged.

OPEC has recognised the danger to its position and has commissioned a number of
studies to help it determine the profit-maximising price level and the pattern of price

" Carlels flourished between World War | and World War [1. especially in Germany where the legal
syatem condoned and helped ta enforce market-sharing ageeemenis. Such inddstrics os chemicals,
cxplosives, glass, sieel and pharmaceuticals were prone Lo cartel organisutions because of the lurpe scale of
opurations required and the sirong lendency Lo vertical intggration from raw imaiarials 1o distiibution of the
product. After World War [1, industrial ciirlels virwally disappeared, parlly because of lhe inflluence of
U.5. antitrust regulations but mainly because of the rapid grawth in werld demand which made cartel
arganisations unneceasary. There Jid exisl a number of “intersatienal commuodity agreements™ in such
arcas 83 [ea, colfec, sugar, tin, coppur, eoco and bauxile. bul mast of these were vnly marginally successful
and were generally undermined by Lhe availubilily of subslitutes or by the impossibilily of prevuesling
cheating by couniries whose ecanornic wellare was crucially dependent on the exporl of a single commodgily.
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change that it should impose in the future. TChas also initiated studies to determine . romgres WA MAPRE
when and how OPEC can cut back on praduction it demand weakens us expuels, StructureSmall Greap Cate
Some estimates project that OPEC will have as much as 23 ta 33% cxcess production
capacity by [980. How OPEC would hanclle a surplus of this magnitude is a major
concern because il some of the member countries should become dissatisfied with
Ltheir assitned quolas. the sceds of discontent and dissension could break up the cartel.
Venczuela has long supgested a pro-rationing scheme thit woald formally assign cach
OPLEC country a rate of production based upon population. cconomic necds of the
nation, and oil-producing capacity; however, several other OPEC nations have
upposced such criteria.

There are two major groups ol countries in QPEC, and their interests tend to diverge

on price and preduction policies. On one side are such countries as Iran. Venczucla,

Traq. and Algeria with large populations and ambitious economic development plans. .
These countries want maximuim revenues now and are oot overly concerned about the

erosivn of OPEC’s market by high prices over the long term. Moreover. they have

substantiall¥ fewer years of reserves feft at current production raies. The second

group of countries, which includes Saudi Arabiit, Kuwait, and the United Arab

LEmirates. now has more money coming in then it can use and is more concerned iboul

maintaining the long-run viability of OPEC’s market controi.

A umber of observers are of the opinien that OPECs price of oil in the mid-1970s
overshot by a wide margin the price of cil which will prevail in the 1980s. They believe
that OPEC s following a very sophisticated strategy of price discrimination based
upon time, In their view, OPEC has cileulatedly chosen & charge high prices now
because alternative encrgy sources are virtually nonexistent and because the
altermatives on the herizon have [ong lead times and require massive capital
investments, Supposedly, OPEC will lower slowly over the future not oniy to
discourage development of new energy alternatives but also 1o create uncertainty over
where the price of crude oil is going to ead up and confusion over just how profitable
alicrnative encrgy sources will ultimately be in comparison to oil. By deliberately
Lrving 1o increase the profit risk inherent in developing energy alternatives, the cartel
hopes to forestall the ciergence of substitutes for oil.

1l this view is correct. then the internal strains on the earlel of entting back oil
production in order to keep prices propped up may be avoided. Nonetheless. others
proless confidence that the internat differences within QPEC in terms of oil reserves.
population, economic development plans. and military ambitions will eventaally
cause the cartel 1o break up, Although acknow ledging that suceess of the carlel has
probably made the participaling countrics more alerl (o the dangers of each country
Irving (0 go ils awn wiy by cutling price in order to reach its desired market share,
they still regacd cartels as inherently unstable whenever snderiying cconomic turn
unlavourable,

Experts have generallv used a three-step analysis to determine the internal sirain
which may be placed on QPEC countrics: Step 1 involves predicting, world demand for
ail each year 1o 1983, Step 2 is 1o estimate how much oil will be availuble from
non-OPEC sources. including increased production capacity within consuming
narions (such as oil from offshore United States and the Aliskan North Seq slope).
Step 3is 1o subiract the estimated nen-OPEC supply Irom estimated world demand o
give a figure for the world market open to the OPEC countrics. By comparing this to
the total productive capacity the OPEC nations will have in place on an annuwit basis.
one gains an indication of how greal o problem OPEC would face in allocaling output
itmiong his members.

1¥ill @ PEC he a model for other to copy? When OFEC succeeded in gaining controf
over the world price of crude oil, there was widespread specutation thal what could be
done with oil could alsa be done with other staple, basic commodilics such as copper,
coffee., and bauxite. In fact, an association of copper-producing nations was lormed.
Butin 1975 copper prices declined aboul 63% over prevailing 1974 fevels. The copper
cartel met in late 1975 to discuss liow to stop this price erosion; however, the
consensus which emerged was that little could be done by the curtel 10 stop it The .
falling copper price was attributed o a surplus of copper-producing copacity resulting
froun the 1974-75 worldwide recession,
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Questions for Discussion

I What arguinents can you give Lo support the view that cartel are inherently
unstable when underlying cconomic conditions will not support the cartel’s price?

2 Why do you suppese the oil cartel hus been successful, but other cartels have in
recent years been generally ineflective? Is agreement among the cartel’s members
sufficient Lo puarantee success, or does it take something more, i.e., strong,
inelastic demand for the product?
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14.9 INTRODUCTION

The previous three unils of this block were mainly concerned ahout developing an
appropriate theoretical framework for the pricing decisions. [t would now seem
proper 10 sec how firms in the real world sct their prices. Do they rely on the
marginalist principle (that is, equality of marginal revenue and marginal costs) while
.pricing their products? What role is played by the industry environment demand,
capacity, competition ctc?

Without stating so categorically. afl along we had been assuming that lirms produce only

product and sell one product. Qwite a number of firms produce two or more praducts, cither

the same plant or at different locations. We begin our study in this unit with a simple
case where a firm produces two products. We then go on to analyse the various
aspects related to the pricing strategies of firms. Pricing of services (like software
devclopment, consultincy, medical care ctc.) has a different set of problems. We try
our hand at this case also. A bricl review of the pricing methods applied by the apex
statutory body on pricing in our couniry will round off our study on pricing stratcgies.

14.1 OBJECTIVES

The objectives of this unit are to help you:

® understand the pricing policies followed by lisms.-in actual praclice.

@ analyse the role of various factors in the pricing decisions of the firms,

© state clearly the relationship between the pricing objectives and the goals of firms,
and

@ appreciate the role of statutory pricing bodies in the Indian context.

14.2 MULTIPRODUCT PRICING

Fentifa firmis popularly classified as a singl2-product firm. it always has various
models, sizes or styles of the same product. For pricing strategy. different models have
to be treated as different produets. Nlusiratively, *Bharat Forpe® manufactures
forgings as a broad product category but Las different tvpes of produets, like the
crunk-shaft forging. Generally, we come across firus which manalaclure two or more
product groups. These may e inter-related from the demand side or iy have
comrzon production facilities. Premier Automobiles Eimiled makes ‘Padmini’ line of
carsand plso the *1J§ NE". Both are substitutes in & broad sense but are meant for
differem market segiments. In a crude oil refinery sorme other producit like petrol and
dicse are jointly produced in some prapartion.
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Price-Output Deciswns

Joint Products with kFixed Proportivas

We shall take the simplest case here 10 illustrate the pricing decisions ina
multiproduct sel-up. We assume that two products are produced in fixed proportions
as a package deal. The same manufacturing set-up turns out these products in fixed
preportions and therefore ane set of cost curves will be sufficient for both. Indeed, it
may not be possible 10 separate the costs of the two preducts. Figure 1 depicts the
demand. MR and MC curves for two products X, and X». The MC curve represcnis
the marginal cost of a unil change in the joint praduction of X; and Xo. Similarly MR,
and MR represent the respective marginal revenue curves (or X, and X, In erder o
gel the combined marginal revenues curve we shall have to add MR, and MR,
verticatly. You will pbserve trat we are depicting ‘rate of output® of joint products.
ifence a unit change in the joint level will yield a change in both the outpuls inthe
given fixed proportions. Vertical summation therefore appears to be the proper
method of combining the two curves which is indicated by MR. The dotled dine MR
stops a1 the output rate Oy and thereafter the combmed MR is identical to MR, since
MR is negative beyond Q. It is obvious that no firm will seck a rate ol output which
pives negative MR for one of the 1wo products. The interseclion of combined MR and
MC will give the rate of output “Q” and price Jevels P, and P- will be obtained by the
respective demaned curves Dy and D,

Frgure L2 Pricing of Juint Produrts
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What if the MC curve happens t cut the MR in that purt where MR, is negative? The

firm will stop at the rate of output where MR, is zero. This situation is depicted in
Figurc 2. At output rate Q,, MR, =0 and although at Q the MR is equal to MCthe
firm will not produce that combination. Thus, there scems to be excess production
potential for the product X,. The firm should try and create a market condition (say
by sales promotion) whieh results in a shift in D, in the upward direclion. However, in
the short-run it would be best Lo testrict the output rate at Q.

In actual practice, many processes display a variability in the proportions of the two
products. The variability may be limited over a range of proportions. Thus, the
number of alternative combinations are many and along with cach combination we
have the associated tost curves, The optional pricing decisions are quite complex
when the firm has some control over the proporlions in a joint-product set up. We
shall not go into these complexities and move on to the next item on our agenda.
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Figure 2: Pricing of Jolnt Products
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14.3 SITUATIONS REQUIRING MAJOR PRICING
DECISIONS '

Although pricing is a crucial managerial decision most companies do not encounter it
in a major way on a day to day basis. Of course, a salesman, while nffering a discount
- over the list price is very much taking a pricing decision. But, often he does so within
the norms set by the management. Pricing becomes a major problem in essentially the
following types of situations.

a) New product introduction or setting the price for the first time
b} Modification of an existing product

¢} Response to a competitor's price or product change

d} Changesin costs

) Shifts in demand pattern

f} Changes in government policy concerning taxes and duties

When setting the first price, the decision is obviously a major one. When the company
launches its product for the first time, the entire (uture depends heavily on the
soundness of the initial pricing decision. Everytime a new product is added to the line
or an existing onie modified, the firm has to carefully look at the same issues, The
nature of medification, its relation with the prasent product and several other aspects
are to be considered. In case the new product is A close substitute for the company’s
own existing products there is always the danger of the existing/products getting
‘cannibalised’ (or killed) by a faulty pricing of the new sne. If the firm desires to
replace a new product for an existing one it will be quite kappy if this happens.

Pricing décision assumes special importance when one or more competitors change
their-prices or products or both. Sometimes, the compelitor may introduce a2 new
brand without altering the price of an existing brand. If the new brand is perceived to
compete with a given brand more effectively then the [irm in question may have to
think on its pricing policy once again. Cost and demand changes provide obvious
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reasons for price revisions, but if you recall your oligopoly knowledge, they may be
less important than competitive situation. This is amply illustrated by the pricing
behaviour in the Truck and Bus market. For almost a three years period between 1982
and 1985 the manufacturers did not increase their prices despite cost increases. They
perceived the markel to be so stagnant and competition so severe that the industry
accepted a dectine in profits. For a leading firm in this industry the ratio of operating
profits to sales declined from about 10% in 1983 10 6% in 1985.

It is thus quite clear that Lhe area of pricing decisions is full of complexities. It may
appear that MR = MC is too simplistic 4 way of looking at the pricing problem. Mast
empirical work indeed confirms this vicwpoint. Seldom, if at, all managers go about
eguating their marginal costs :nd revenues, Itis not even clear whether they are in a
position to compute their MC and MR from the kind of information that is available.
Yet, most managers do take decisions at the ‘margin’. A typical case isa product
medification. You will add a feature to an existing product. Find out the "extra’ cost of
fitting it, say a side *fairing’ to a bike. Then increase the price by such an amount as 1o
cover that extra cost. You have therefore equated MR and MC assuming that the
existing price without the sdditional feature was an optimal one. If not, you may
increase the price by an amount which is more than what the extra fitment would cost
the company. With this new price you may be nearer the optimality than what you
were before.

Since precise estimation of marginaj costs can become quite tricky, real life siluations
are dealt more on the criteria of pricing goals and consequently we have a varicty of
pricing situations. These are discussed in the next scetion.,

14.4 VARIOUS PRICING STRATEGIES—MAIN
APPROACHES

If firms do not adopt the principle of MR = MC in pricing their preducts, what
methods do they employ? Various studies in this field have indicated that often firms
use a pricing method which enables them to earn a given rate of return. The rate of
return is usually a relationship between the profits and suitably defined measure of
invested capital. Thus, the desired profit target can be 5% on sales ora 10% on the
total assets or 15% on the ‘net worth’ (share capital + reserves). For each firm the
profit targel may be different and may be influenced by several factors. The important
point to note is the deparlure from profit maximisation.

Rather than choosing to maximise profits, firms are happy to éarn a given return on
the resources they employ. This method of pricing is referred (o as target return
pricing.

What are the various factors that may affect a firm's profit target? We give below a
summary.

a) The most important factor is the management’s perception of a ‘fair” or .
‘reasonable’ return considering the risks that the business entails. Some influence
of the firm’s past pesformance and its future aspirations can also be expected. If
you read the Chairman's statement of most large companics, you will be able to
draw some inferences about these aspects. Firms in risky business like computers
may consider a 25% return on net worth as reasonable whereas engineering firms
may be happy with 18% return,

b) This brings us to the industry related factors. The nature of the industry, the level
of competition, the rate of technological change are very crucial in deciding the
target rate of return,

c} The nature of praduct, its unique characteristics, the research and development
inputs that go into making it and similar product related factors also have a bearing
on the profit target. )

d) Lastly, the firm’s overall goals in regard to sales, growthin operations, market
share, position in the industry, competitiveness etc. do influence the profit target
since it is a part of the overall sirategy of the firm.




Activity |

If you are employed in 2 manufaciuring or service organisation, can you identify the
prolit target for your firm? How does it compare with the industry behaviour? Whar
specihe fagtors had an influcnce an the profit targel?

It must be noted that the profit target ner - “:ut be expr=ss. d as a fixed number. It
could be stated as ‘above the industry average rate of re'uri.” In such a case, the same
firm may use a return on investment of 5% for the pricin , decisions in a bad year and
upgrade it 1o 12% in a better business period.

IHustration

Omega Steel Strips Ltd. (Omega for short) manufactures galvanised corrugated and
plain steel sheets (GC/GP sheets). It has a plant with installed capacity of 10,000
tonnes per annum. The investment in the plant, machinery and other facilities is

Rs. 12 crore. The profit target set by the management is 15% rate of return before
taxes on the investment. This means that it nzust earn profits of Rs. 1.8 crore from its
operations in a normal year, The average cost per tonne of finished GC/GP sheets is
Rs. 20,000. This includes costs of raw materials (stcel shects of various sizes),
processing, consumables like fuel, power, lubricants etc., working capital interest and
overheads including wages. The per tonne profit will depend on the quantity sold bt
for announcing a market price the firm chooses a figure of 80% capacity utilisation,
Omega has observed that it can utilise its capacity to the extent of 0%, but
considering uncertainties in the input supplies and demand constraints, it is prudent to
plan for a lower utilisation. If pricing is done on the assumption of 80% capacity
utilisation, any increasc in actual utilisation will be beneficial. On this assumption the
per tonne profit will be Rs. 2,250. This is worked out as [1,80,00,000 + (10,000)
{0.8)]- Thus the end price of GP/GC sheets will be set at Rs.22,250/ tonne. Now,

suppose the market demand for its products was 9500 tonnes. Omega therefore earns -

a pre-tax profit of Rs. 2.1375 crore that is 33.75 lakhs-more than its target and
consequently the return on investment is nearly 18%.

Cost-plus Pficing

There is one more method of pricing which is also widely prevalent. It uses average
total cost as the basis for pricing of praducts. The price is calculated by adding a
predetermined percentage mark-up to the estimated unit cost of the product.
Generally ail the normal variable costs and fixed costs are taken into consideration
while computing the average cost. The mark up reflects the management's belief
regarding what constitutes a ‘reasonable relation to the cost’ of production. Again, the
mark-up has some bearing on the target profit that (he firm desires to achieve. Asin
(ke above illustration, in the cost-plus mzthod also sume assumption has to be made
about the ‘normal’ werking—capacity utilisation, deployment of various overheads,
selling and administration effort etc. The mark-up which represents the ‘plus’ factor in
the "cost-plus’ formula may be fixed on the short-term considerations or long-term
goals. Trading organisations are known to employ the mark-up method extensively.
For vatious products traded by a deparimental $tore, the mark-up may vary from 15%
to as high as 60% in items with high inventory carrying costs. In manufacturing
organisations selling products like TV sets, refrigerators, scooters ete. the final
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product may be priced by one meshod and spare parts may be priced the cost-plus
method. Those parts with high ‘usc-rate’, known as ‘fast moving items are marked up’
at a lower percentage over the manufacturing cost. '

Concept of Cost and Return

While pricing the products one must be cicar about the definition of ‘cost” and
‘return’. Some organisations use ‘profit before depreciation, interest and taxes' as the
definition of return. If this profit concept is used-then it must be evaluated in relation
1o the associated concept of ‘capital employed’. Similarly, if manufacturing costs
imply those costs that are incurred in manufacturing the product then the mark-up has
(o cover all other costs and ..cn leave sufficient balance to earn the targeted relurn.
Since different concepts are used by different firms as yard sticks for measurement of
performance there is no unique figure for a rate of return that is ‘reasonable’.

New Products
Suppose a firm is contemplating introduction of a new product. There are a few

 existing firms selling similar products. The firm in question will therefore take the

competitors’ prices as starting point. The design of its product, manufacturing
facilities must be dictated by what the others are doing. Suppose all the refrigerators
in the market are selling in a range of Rs. 4,000 1o Rs. 5,000 for a 165 litre model. A

new model with similaf features has to be priced accordingly. If the design 15 S0 unique .

that its manufacturing cost is say Rs. 5,200 per unit. Then, the firm must differentiate
its product accordingly and communicate the unique features 10 the customer 50 that a
higher price is properly justified. Thus, in a new product one works backward taking
the competitors’ prices as benchmark range. If this is not done, one may end up
organising a product which costs more and has no features 1o go along with it.

14.5 DEMAND, CAPACITY AND PRICING BEHAVIOUR

It is now clear that costs, target rate of profit and competitor's price play crucial role
in determining the pricing sirategy of a firm. But, this strategy is always placed in the
overdll industry context. The objective conditions of demand and supply at the
industry level are equally important. Let us construct a case using some published
information about the light commescial vehicles (LCV) industry. The price behaviour

" of the most well established firm in this industry ‘Bajaj Tempo’ will be examined. The

aim is to see how industry demand and capacity (which represent potential supply)
may have had an impact on its pricing strategies during different time periods.

Pricing Behaviour of Bajaj Tempo LCV’s ‘

For a number of years up to about 1985, the light commercial vehicle industry in th
country had only 5 firms, Bajaj Tempo being the market leader. Other prominent
firms were Mahindra & Mahindra and Standard Motors. Two firms namely, '
Hindustan Motors and Premier Automobiles also marketed LCVs but the volumes
were not significant. In the wake of the modernisation process of the Indian
automobile indusiry during the carly eighties, four new firms entered the business, alt
with Japanese col'aborations. These firms started bringing their vehicles into the
market around 1985 and by the end of 1987 there were 10 firms in the LCV market. In
the intervening period, an existing manufacturer of medium and heavy duty
commercial vehicles diversified its product line by adding an ECV model. Some of the
existing firms atso increased their capacilies.

The growth in capacity of this industry therefore outstripped the growth in demand.
Whereas, the annual industry sales went up by an average rate of around 12-15% the
capacity growth was nearly 20%. At present, the level of competition in the LCV
industry is quite fierce compared to the situation that prevailed around 1980. There
are many more models offering various features to the customers. Today, the industry
has the capacity to manufacture over 1.5 lakh vehicles but the annual demand is no
more than 45,000 numbers.

Let us now take a look at the prices of a typical LCV produced by the company during
the period 1979-87. In order to put ihe price changes in a proper perspeclive we must
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also see the general inflationary trend which cxerts a push on the company’s costs,
The Table below gives some data in this regard.

TABLE
PERIOD WHOLESALE IRICE INDEX FOR NET DEALER PRICE OR
A.B.T. DELIVERY VAN
MACHINERY AND BASIC (24\B) EXCLUDING
TRANSPORT EQUIFMENT METALS ETC. TAXES & nmﬁ
(Index No. 1970-71 = 100)
1979-80 215.9 2519 42,619
1930-81 239.4 2731 47,460
1981-82 265.1 A7t 57,100
1982-83 279.9 154.6 59,350
1983-84 289.4 381.0 62,050
1984-85 300.6 419.8 : 66,300
198586 337.9 4711 72,600
1986-87 354 8 556.9 72,600

If you carefully analyse the table it will be noticed that in the period 1979-84 when the
impact of competition was low, the firm could effect price increases with due regard to
cost increases but as the competition became fierce, the ability of the firm to pass on
the cost increases to the end price considerably reduced. The profitability must,have
suffered but not necessarily. The efficiency of management of costs must also,be
considered. As an exercise you can study this aspecl by analysing the annualteports of
the company over the same time period. i

(The data and relevant material for this case was provided by the Association of Indian
Aulomobile Manufacturers.)

Itis possible to learn some principles of a general natuce from this case? Though you
find cases which do not conform to this behaviour, one thing can be stated with a fair
amount of generality. That is, if an industry is-faced with a situation of excess capacity,
slow growth in demand and keen compelition between a few powerfuk firms, the
ability of the firms to pass on the cost increases to the customers gets substantially
restricted. If however, the industry has one powerful firm, then despite excess
capacity that firm may be able (o excrcise considerable cantrol over its price.

Activity 2
Bajaj Aute is the undoubted leader in the twae wheeler indusiry. What has been the
pricing behaviour of its various products? Please examine this aspect as an exercise.

14.6 PRICING OBJ ECTIVES AND CORPORATE GOALS

Pricing decisions are not taken independent of what the company as a whole desires to
achieve, Product pricing is a part of a broader decision area called product policy
which again is a part of the overzll corporate strategy. Therefore, if you make an
attempt to set prices without having due regard to the complete product policy and the
corporate goals i1 will not be a proper method. Nothing can jllustrate this maxim
better than Alfred P, Sloan’s approach at the General Motors during the early part of
the growth of that company. We reproduce below selected paragraphs from his
famous boak My Years with General Mators. These cxtracts not only illustrate the
importance of a product policy but also give a clear exposition of howiricing decisions
are ta be approached in different environments, " '
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Extracts from Chapt:er 4 “Product: Policy and Its Origins’
(My Years with Gereral Motors)

“After the two great expansions of 1908 to 1910 and 1918 to 1920—perhaps one
should say because of them—General Motors was in neeqd not only of a concept of
management but equally of a concept of the automobile business. Every enterprise
needs a concept of its industry, There is a logical way of doing business in accordance
with the facts and circumstances of an industry, if you can figure it out. If there are
different concepts among the enterprises involved, these concepts are likely 10 express
competitive forces in their most vigorous and most decisive form. .

Such was the case in the automobile industry in 1921. Mr. Ford's concept of a static

maodel at the lowest price in the car market, expressed in the Model T, dominaled the -

big volume market then as it had for more than a decade. Other concepls were
present, such as the one implied in about twenty makes of cars calculated to have low
volume and very high price, and those behind the various cars in intermediate price
brackets."General Motors then had no clear cut concept of the business; there was no
established policy for the car lines as a whole.

We had no position in the low price area. Chevrolet at the time being competitive with
Ford in neither price nor quality. In early 1921, the Chevrolet was priced aboul § 300
above the Model T (when an adjustment is made for comparable equipmEnt) hence
out of sight from the viewpoint of competition. The fact that we were producers of
middle and high price cars, so far as I know, was not a deliberate policy. It just
happened that no one had figured out how to compete with the Ford, which had then
more than half the total market in units. It should be observed, however, that no
producer at that time presented a full line of cars, nor did any other producer present
a line as broad as General Motors’ line. '

The spacing of our product line of ten cars in seven lines in early 1921 reveals its
irrationality. Qur cars and their prices at that time (priced from the roadster to the
sedan, F.O.B. Detroit) were as follows:

Chevrolet 490" (four cylinder) 5 795- % 1375
Chevrolet *Fb' {four cylinder) $ 1320~ § 2075
Oakland {six cylinder) . § 1395— § 2065
Olds(four eylinder 'Fb') I § 1445 § 2145
(six cylinder) § 1450- 3§ 2145
(cight cylinder) : 5 2100- § 3300
Sceipps-Booth (six cylinder)! $ 15455 2295
Sheridan (four cylinder FB) . - $ 1685 -
Blick (six cylinder) $ 1795—~ § 3205
Cadillac {eight ¢ylinder) . 3 3790 § 5690

'Six cylinder engine made by Oakland.

Superficially this was an imposing car line. From the inside the picture was not quite
$0 good. Nol only were we not competitive with Ford in the low price-field—where
the big volume and substantial future growth lay—but in the middle, where we were
concentrated with du pliclzt;ion, we did not know what we were trying Lo do except to
sell cars, which in a sense, took volume from each other. Some kind of rational policy
was called for. That is, it was necessary to know what one was trying to do, apart from
the question of what might be imposed upon one by the consumer, the competition,
and a combination of technological and economic conditions in the course of
evolution. The lack of a rational policy in the ear line can be seen especially in the
almost identical duplication in price of the Chevrolet ‘FB’, Oakland and Olds. Each
division, in the absence of a corporation policy, operated independently, making its
own price and production polities, which landed some cars in identical price - -

: =
positions without refationship to the interest of the enterprise as a whole.

The hard fact was that all the cars in the General Motors line, except Buick and )
Cadillac were losing money in 1921. The Chevrolet Division that year lost about half
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of its 1920 yolume. Its dollar losses at one point in 1921 reached approximately $ 1 Pricing, o1 raegies and Tactics
million a'month and for the year as a whole it lost nearly § 5 millicn, *

This situation reflected in good part the poor quality and unrcliability of the other cars
in the line, as compared with the high quality and reliability of Buick and Cadillac; the
effect of these factors was intensified by the stress of the general economic slump.
Given the fact of the slump and the unavoidability of a general decline in sales, the
relative decline of one division as compared with another vvas a question of
management. ’ :

Thus the new management took the opportunity that comes rarely in the initial stape
of a business, to stand back and review aims and deal with the matters at hand both in
particular and with a considerable degree of gencralisation. It was not going to be casy
to get willing agreement on specific and immediate issues. For example the idea of the
revolutionary car was very miich entrenched in the Executive Committee, and 1
wanted to broaden the concept of the product to the concept of the business. I believe
it was for this reason that we on the special committee first idealised the problem. We
started not with the actual corporation but with a model of a corporation, for which
we said that we would state policy standards.

The product palicy we proposed is the one for which General Motors has now long
been known. We said first that the Corporation shoula praduce a line of cars in each
price area, from the lowest price up to one for a strictly high-grade quantity-
production car, but we would not get into the fancy—price field with small
production; second that the price steps should not be such as to leave wide gapsin the
line, and yet should be great enough to keep their number within reason, so that the
greatest advantage of quantity production could be secured; and third that there
should be no duplication by the Corporation in the price ficlds or steps.

Having set forth these concepts, we then approved (he resolution of the Executive
Committee, which had been passed on to us to study, to the cffect that a car should be
designed and built to sell for not more than § 600, and that another car should be
designed and built to sell for not more than § 900. The special committee further
recommended four additional models, each 1o be kept strictly within the price range
specified. It also recommended that the policy of the corporation should be to
produce and market only six standard models. and ihat as soon as practicable the
following grades should constitute the entire linc of the cars.

a) § 450-- 600
b) § 600— 900
) § 900—1200

d) $ 1200—1700
e) § 1700—-2500
f) §2500—3500"

This brand-new, hypothelical price structure, when comparcd with General Motors, .
actual price brackets listed earlier in this chapter, will be seen ta reduce the car lines

from seven to six (or ten to six cars if the Chevrotet ‘FB’ and the Olds ‘6’ and ‘8’ are

considered separate cars, as they pretty much were). it opened up one new

classification on the low end of the list where we had none. And where we had eight

cars in the middle, above the lowest price and below tie highest, we now had only

four classifications. The new sct of price classes meant Lhat the General Motors car

line should be intepral, that each car in the line should properly be eonceived in its

relationship to the line as a whole. Having thus separated out a set of related price

classes, we set forth an intricate siralegy which can be summarised as follows: We

Rroposed in general that General Motors should place its car at the top of cach price

range and make them of such a quality that they would atlract sales from below that

price, selling 1o those customners who might be willing o pay a little more for the

additional quality, and attract sales also from ahove that price, selling to those

customers who would see the price advantage in a car of close to the quality of

higher-priced competition. This amounted to quality competition against cars above

the price tag. Of course, a compctitor could respond in kind, but where we had litele

volume we could thereby chip away an increase from above and below, and where we

had volume it was up to us to maintain it. Unless the number of models was limited,

we said, and unless it werc planned that each model should cover its owa grade and 63
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also overlap into the grades above and below its price, a large volume could not be
sccured for each car. This large volume we observed, was necessary 1o gain the
advantages of quantity production, counted on as a most important factor in carning a
position of pre-eminence in all the grades.

Alternative Pricing Strategies

Having seen the crucial link between overall corporate goals and the pricing strategy
through the example of General Motors, U.S. A. we now discuss some more
situations. Dilfcrent occasions call for different approaches to pricing. Markel
environment, the firm's immediate and long-term objectives, the peculiar [eatures of
the product or customer behasiour have an important role to play in these decisions.

Penetration Pricing

While introducing new products or entering in ne'v geographical markets, firms may
deliberately sct a relatively lower price in the hope of ‘penetrating’ into the market.
The idca is to establish a market share first and then gradually move 1o a price which is
more ‘desirable’ from the profit angle. However, this strategy works well provided the
demand is highly price elastic and the nature of product differentiation is such that
many customers are in a position 1o get attracted by the low price. At times low price
may be set as a deterrent for the potential entrants. When a lower price ischarged toa
geographically separate but new market the firm is testing out the clasticities of
demand before taking a final decision on the level of price discrimination.

Price Skimming

This again is a variation of the price discrimination theme, not over two markets but
over a period of time. Typically, the firm starts with a high price appealing 1o those
customers who are willing 10 pay a premium for better quality or because they put
some additional value on the product. A new variety of ‘cheese’ which is popular
abroad can be introduced in India at a very high price because some westernised
Indians may buy it just for its prestige value. However, at aslightly lower price some
more ‘not-so-westernised’ people can also be attracied. Essentially, a firm
manufacturing that brand in India is ‘riding down’ the demand curve over a period of

time. >

Each successive price drop hopefully brings in some more customers. But, there isa
danger in letting the price drop beyond a point because of the ‘perceived’ correlation
between quality and price.

These two situations are in the nature of short-term pricing tactics ang? the firm is
taking a calculated chance before it discovers the long-term price which the proeduct
must bear. If the experiment with prices fails, the product introduction may come into
serious trouble. Thus, quite often firms do not undertake such tactics and sct the_
desirable price straightaway on a cost-plus or whatever basis.

Loss-leader Pricing

A firm selling both razor blades and razors can price the razors below average variable
cost if it is confident of sclling large volumes of the blades which it claims are
particularly suitable for the razors. The firin incurs |oss on razors but more than¥nakes
it up in blades so that the total profits of the product line ‘shaving system" are
improved. In a sense thercfore the so-culled loss-leader is really a profit feader.
Because of the loss making product. customers are induced into buying other
complementary items in the line and the whole set becomes profitable. This tactic is
feasible in complementary products where 4 ‘one time purchase’ of a high value item
(Xerox machine) leads 10 repeat purchase of a Jow value but high volume item
{toner).

Such a pricing stralegy is feasihle cven in capital goods with heavy requirement of
replacement parts and consumables. A firm making capital goods along with the parts
and consumables can safely incur a loss on the main machine and recover it throuph
the sale of other products, The parts and consumables must however be proprietory or
dedicated. Otherwise the customer can buy the main machine from you and
replacement parts from some compaulor.
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[nalmost every pricing tactic that any firm adopts there are some assumptions about Pricing Strategles and Tactlcs
the customer behaviour, elasticity of demand and competitors® reactions. 1t goes ' :
without saying that the efficicncy of the tactics depends on the soundness of those

assumptions. Firms therefore conduct extensive research before making any tactical

move,

14.7 PRICING OF SERVICES

How does a service organisation go about the pricing decision? Technical consultancy,
project management, market research, advertising and a host of such enterpriscs do
not have a product which requires materials, equipment and processes. Of course they
do need experts, some office equipment and may be computers. But, the principal
resource that a service organisation has its manpower. The cost of that resource is
most important in pricing the ultimate service—be it a project report or an advertising
campaign. Principles of marginal costing will be less important and the concept of
opportunity cost may be most relevant in pricing the services. ;

The delivery of a market research document typicaily involves great amount of field
work and expenses related to hiring of investigators, their travel and other costs.
Considerable time is spent in designing theresearch, conducting it, analysing the
results and then presenting the same to'the client. Each exercise requires unknown
quantitics of all these items (before it is taken-up) and hence the research agency
estimates the time required in undertaking various activities. The time is translated in
costs on the basis of the salarics of the respeetive persons carrying out the 1ask. Unlike
a product like the GP/GC sheets where the technology determines input-output
relationships, a service input-output relation is very vague,

Itis therefore feasible to justify large variation between the service prices of
compcting organisations on the 'quality’ considerations. Unlike a product the quality
of a given service can be tested on a consistent basis only in a limited sense. Human
skills are therefore the principal technical inputs that need to be priced. Over a period
of time, costs of these skills do get standardise-manhour cost of a programmer, a
copywriter and so on; but differentiation of services becomes far more easy in view of
the ‘quality’ angle.

The price of a service often gets influenced by the demand and supply in the ‘market
for skills’—labour market. M programmers are in excess demand, their opportunity
cost goes up; hence a service firr: * 1 to continuously increase their salaries to retain
talented and experienced peori bt gets reflected in a higher manhour cost of that
skill which ultimately makesth.  .vice more expensive. The reverse may happen
when there is excess supply.

.r\(‘li\'“}'.}

Study the market fur computer sollware services over the st five years and cxplain
tiw price movements, Some sources of data are piven below. .

Sources of Data: Direciory of Computer Manufacturers,

a} Traders ang software kouses, brought oul by u Delhi based firm.
“Compulter Directory of India 1986

b} Ficld interviews with the owners of software houses.

¢} Journals like Dataquest, Computer World, clc.
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* Prioe e Jecdos 14.8 BUREAU OF INDUSTRIAL COSTS AND PRICES

(BICP)

We already know that prices of many products like ccment, steel, aluminium are-
regulated in our country. The apex body which supervises the seiting of the prices of
these products is called the BICP under the charge of the Ministry of Industry, which
directly sets prices of some products and gives guidelines for the pricing of a host of
ather products. Besides, it also examines from time to time the 'fairness’ of the prices
of certain products on the busis of references from government.

The BICP adopts a *profit-target pricing’ strategy. It has a notion of a fair return
which is of course different from industry to industry. For fertilizer industry, the post
tax return used to be 12% on net worth at 80% capacity utilisation, Thus, the
retention price for every manufacturer is so calculated as to give him that return.

Given a notion of a return on net worth or capital employed, the BICP then
underlakes detailed cost audit of the firms in the industry. Based on the actual costs at
some predetermined level of capacity utilisation the average manufacturing cost is
arrived at. Depreciation, interest and overheads are allocated in some fashion
depending on the nature of product, its working capital needs and other resource
requirements.

Sometimes, the BICP uses a mixture of ‘target-profit pricing’ and ‘cost-plus pricing'.
You must have read a lot in the newspapers about the control of drug prices. The
regulation of drug prices is a case in point for illustrating the exact method of
computing prices used by BICP in some cases. Since it is a very important document,
some paragraphs (number 2, 6, and 7) from the "Drugs (Price Control) Order 1987",
are reproduced below.

You will notice that the drug prices arc regulated by two layers of control. The retail
price is determined by formula which links various items of the cost 1o the {inal price..
At the second level, the overall profitability is regulated by the upper limit on the
return on investment. The intention is to ensure that firms earn ‘adequate’ profits and
the customer pays a 'reasonable’ price.

“2 While fixing the price of a bulk drug the government may take into consideration
a post tax return of 14 per cent on net worth or a return of 22 per cent on capital
employed or in respect of a new plant an internal rate of return of 12 per cent
based on long-term marginal costing depending upon the option for any of the
specified rates of return that may be exercised by the manufacturer of a butk
drug,

Provided that the option with regard to the rate of return ohcc exercised by a
manufacturer shall be final and for any change in the said rate: of return prior
approval of the government shall be necessary.-

6 Calculation of retail price of formulations:
The retail price of a formulation shall be ca.lculated in accordance with the
following formula namely:

RP=(M.C. + C.C. + P.M. + P.C.) x (1+ MAPE/100) + E.D.
where
R.P. means retail price.

M.C. means mmaterial cost and ipcludes the cost of drugs and other
pharmaceutical aids used including coverages, if any, plus process loss thereon

specified as a norm from time to time by notification in the official gazette in this
behalf.

C.C. means conversion cost worked out in accordance with established
procedures of costing and may be fixed as a norm from time to time by
notification in the official gazette in this behalf.

P.M. means cost of the packing material used in the packing of concerned
formulation and included process loss. a norm fixed from time to time by

a1 = iy | BT




——— ————
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P.C. mcans packing charges worked oul in accordance with cstablished
procedures of costing and may be fixed as a norm from time to time by
notification in the official gazette in this behalf.

MAPE mcans maximum allowable post-manufacturing expenses including trade
margin referred to in paragraph 7. .

E.D. means excise duty.

Provided that in the case of an imported formulation, in tanded cost shall form
the basis for fixing its price along with such margin to cover selling and
distribution expenses including interest and importer’s profit which shall not
exceed 50 per cent of the landed cost.

Explanation: For the purposes of above proviso ‘landed cos(” shall mean the cost
of import of drug inclusive of customs duty and clearing charges.

MAPE

MAPE referred to in paragraph 6 means the maximum allowange post-
manufacturing expenscs including trade margin and shall not exceed.

a) Scventy five per cent in the case of formulations specified in Category 1 of the
third schedule.

b) One hundred per cent in the case of formulations specified in Category ITof

the said schedule. ) .

Explanations

a) For the purpose of this paragraph ‘post-manufzcturing expenses’ means all
casts incurred by a manufacturer from the stage of ex-factory cost to retailing
and includes trade margin.

b) For the purpose of categorisation of a formulation it shall be deemed as:
i) Category I formulation, if it contains any bulk drug either individually or
in combination, specified for Category I formulations,
ii} Category Il formulation, if it contains any bulk drug cither individually or
+  in combination, specified for Category I1, formulations.

Provided that, in case the formulation contains bulk drugs specified in both categories
[ and I1 it shall be deemed as a Category | formulation.”

You would have noticed the use of the concept of "long-run marginal cost’ in
paragraph 2 of the above mentioned document. Most manufacturers would find it
difficult 1o estimate this because of the uncertainty pertaining Lo the size of the plantin
the long-rup and the product mix that the firm adopts which has to change from time
to time depending on the demand conditions.

14.9 SUMMARY

- We are now in a position to sumigparise the main ingredients of various pricing

strategies and tactics adopted by firms in actual practice. While very few firms actually
cquate MR to MC in pricing their praducts, concepts embodicd in these ideas are very
much used. Whether guided by 2 minimum profit target or prompted by Lhe urge to
maximise profits, average cost and marginal cost play crucial role in determining the
prices of most products. The margin or mark-up or profit depends on many factors
starting from the attitudes of the top management to the objective demand and supply
cogiffilions. Competition is at the heart of any market. Nuturatly, competitive forces
mould the price behaviour of firms in more than one way. It affects the market
structure, shapes the abjectives of firms and above all, H sets the directions in which
prices may tend to change.

Indeed, the most imporiant aspect of the behaviour of firms that emerges out of our

study carried out in this block (Uit L1 to 14) is the importancc of market structure

and competitive forces within if. We made use of certain stylised though ideal

situations like perfect competition and monopoly 10 bring lome this point. The 67
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previous section on BICP illustrates a rather intercsting point. Even a regulatory body
uses the same concepts in determining the prices. The only difference is that the
regulatory authority specifies an upper limit on the price/return. Without it the market
may exercise that control il there was sufficient compctition. Whenever market
mechanism fails to achieve certain resulis, regulation is considered desirable. Since we
know that ofigopoly situation often lead to uncerlain and hence in some cases, socially
undesirable outcomes, in case of important products like drugs, government thinks il
fi1 to regulate prices rather thun leave them open 1o the market forces,

14.10 KEY WORDS5

A farget return (or profit) price is a price designed to yield the firm a predetermined
profit from the sale of specific product groups.

In cost-plus pricing method, price is calculated by adding a predetermined percentage
mark-up (o the estimated ‘per unit cost’ of the product.

The strategy of deliberatcly setting a low price while introducing a new product or
entering a new terrilory is called penetration pricing. :

By Price skimming firms try to 1ake advaniage of the customer behaviour reflected in
their willingness to buy a product at a high price since for some reasons it offers high
vitlue 10 them,

Loss-leader pricing can be defined as pricing an flem at a level which gives less than
normal or even negative contribution but is aimed at reaping higher total profit
through cither increased future sales of the same item ar greater sales of the entire
product line.

Pricing is a sub-set of the total product poficy and has to be linked to the overall
corporale stralegy.

14.11 ADDITIONAL READINGS

Dorfman, R. 1965. The Price System, Prentice Hall of India: New Delhi.

Thompson, Arthur A. 1977. Ecanontics of the Firm. Theory and Practice, Prentice
Hall: Englewoad-Clifis.

Sloan, Alfred P. 1986. My Years with General Motors, Penguin: New York.

14.12 SELF-ASSESSMENT TEST

1} Examine the price-cost relationship from the standpoint of (a) theory and
(b) practice. '

2 State and explain the factors which you would normally consider while pricing a
new product.

3 How is peneiration price different from a skimming price? Under what conditions,
would you recommend this kind of pricing policy?

4 “Pricing decisions are constrained by product-policy decisions and considerations of
corporate planning”. Comment, quoling appropriate examples from the reat world.

5 What is 'cost-plus pricing'? Does it neglect the demand factors influcncing pricing
decisions?

6 Explain each of the following observations:

a) Products are priced differently depeading upon not only the life cycle of the
product but also the phase in the busiuess cycle. If the business is under
recession, you cannot charge high piices.

b) Pricing a service is differeat frum pricing a product.

¢) Indeciding about the price, the firm may nse profit as a constraint rather than
as an objective. '

7 We can apply the equi-marginal principle ir the context of multi-product pricing.
True or False? Explain.
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BLOCK 5 THE FIRM IN HEORY AND
PRACTICE

Managerial Economics is an applicd branch of economic thought that extends abstract
econoniic theory to business decision-making. Any branch of study has its foundations in
theory (or theories), from which practitioners draw ideas. The purpose of this block is to
pravidle an overview of some well known theorics to understanding the firm alongwith their
upplications to business decision-making, Each theory has its own basic assumptions and
conclusions about the actions of a Minm, This block has four units.

Unit 15 deals with the Economic Theory of the firm. In terms of philosophy and outlook
managerial economics draws more extensively upon Economic (or Micto Economic) Theory
of the firm formulated by Marshall and others. The economic concepts of market, firm and
industry are explained. This is followed by a critical evaluation of the theory, especially its
maotivational ind cognitive assumptions.

Unit 16 Toaks at the Behavioural Theory of the fiem, an alternative to Economic Theory. The -

main thrust of the theory is that decision-making in a fim is guided by multiple objectives
rather than a single objective. Henee, the firm in its decision-making tends to be a satisficer -
and not a masimiser. The unit begins with a discussion of the key concepts and assumplions
underlying the hehavioural medel. The nature of decision-making process in a firm
operating under unceriainty with multiple goals and muliiple products is explained. The
hehavicural theory is contmsied with the economic theory. The uselulness and limilations of
the main contribunions in this model are discnssed.

Unit 17 lfocuses on Managerial Theories of the fimm which can be regarded as extensions or
refinemcnts of the Behavioural Theory. The firm is viewed as a coalifion where the main

“objectives of lop maaagement, who weild the real power, is to harmonise the conflicting
interesis ol various parties associited with the firm. In this lies the top management's own
vesied interesis te assure their contineinee in power. The unit thes begins by examining the
Leliaviows of a manager, Three main conlributions in the managerialodel have been
selecled Tor discussion, Their underlying assumptions and dilferences have also been
examined. The manaperial model is then compared with the economic model of the firm.
Stne camments of general nature on managerial licories have also been offered.

Unit 18 examines profils, conmmon thread found in all firms Irying to survive in the modem
murket plice. The concept of prdiland its imporance are explained. Then, measurement
problems are reviewed 1o highlight the difficuities in conceptualising the ideas of profit in an
environment that involves inventories, depreciation and price fluctuations. Alternative
explanations of proht are discussed. The need Tar a prolis policy in the context of profit
plinming b contend i emplasisacd
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UNIT 15 ECONOMIC THEORY OF THE

FIRM
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15.

0 INTRODUCTION

An overview of the price-output decision analysis in the preceding block brings cut clearly
the significance of concepts like markets, firms and industry. The decision process depends

oni
num

have made @ host of assemptions and have constructed a variely of models. 1t is now fime to

1ake
then

ie nature of decision environment characterised by factors like the rature of market, the
ber of firms and the size of industry. In analysing this set of faciors, the economists

stock of all those assumptions and models together in the framework of a theory and
cxamine its empirical relevance. Afier all, in managerial cconomics, we hope to get an

appropriate blend of theory and praciice.

15.

1 OBJECTIVES

On reading this unil, you should be in a position 10

d

nderstand beiter the cconomic coneepis of market, firm and industry

sfate the assumptions underlying the economist’s theory of firms

evelop a critique of that economist’s theory or model

sugpest the necd lor altemative maodels
reline your analytical 1ools to approximate rcal world business situations.

15.2 CONCEPTS OF MARKETS, FIRMS AND INDUSTRY

These concepts are crucial lo the understanding of the economist’s theory of firms. Let us
recall these concepts with a bil of analyiical rigour,

Markets

You rnust have noted that iraditional economic theory distinguishes the following market
slruclure:

i) Perfect Competition refers to a market situation where there is a large rumber of firms

in

i)

in the industry, producing homegeneous products, enjoying freedom of movement,
having neither transportation costs nor information costs, and selling preducts at a
single price. Although competition is perfect, there is no rivaley among the tndividual
firms.

Monopoly refers to a sitnation where a single firm consriluies the entire indusiry. Entry
ix blockaded, The monopolist makes rather than takes the price,

Maonopolistic Compelilion exists in a markel with a large number of firms which
individually scll differentinted praducts. Thus products are close substitutes, entry is
free and easy in the indusiry. Each firm enjoys some degree of monopoly power subject
to compelition from the fivals. -
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The Firm in Theory and
Practice

iv) Oligopoly exists in a market with small number of [imis. grouped together, producing
either homogeneous or differentialed products, Individual sellers are conscious of their
interdependence and therefore, take cure of rivals actions und resctions in a varicty of
ways, before designing Lheir markel sicategy and tactics.

Based on the description above, we nuay now suggest a markel classification based on

cerlain criteria:

a) Degree of product substitutabilily
This may be measured by the conventional price cross elasticily of demand (ep,) for the

Cop —

. commodities produced by any 1wo firms

9 pi
dpi Qi

Tt measures the degree 10 which the sales of the j-th finm are alfected by changes in the price

charged by the ith firm in the indusiry, If this elasticity is high, the products of the j-th and the

i-th firm are close substilutes.

b) Degree of interdependence of firms

This may be measured by the unconventional guaniity cross-elasticity for the products of any

two firms
_dPj Qi
Cor = Qi P}

Tt measures the degree to which the price of the j-th firm is affected by change in sales of the
i-th [irm. The higher the value of this elasticity. stronger is the degree of inlerdependence.

c) Condition ofentry
The ease of entry may be measured by

_ Pa-Pc -
E= - Pc

Where E = condition of entry
Pe = Price under price competition
Pa = Actual price charged by firms

The condition of entry is a measure by which the established firms in an indusiry can mise
their Pa above Pc without atiracting entry.

The market classification based on the above criteria can now be reproduced in the following

table,
Markel classification criter(a

Type of market Product subsiitutabilily Seller's interdependence T Ease of enlry

’ dQi- P e —dp Qi g Pk

“nii= BT QG T T N ST
Pure Competilion | =@ i i =0 _-—a o] o

L — - ———— e - — — J—

Maonopolistic -0 =0
Competilion O<g s
Pure Oligopaly - a 0 <Bpuca Ex>O
Heterogeneous -
Oligopoly Oty < a O<gyu<i E>O
Mooopaly* .= 0 S0 Blockaded enley ”

— *This is from Modern Microeconumics (2nd cd.} 1979 by A, Koutsoyiannis, p. 7.

Activity I

4) Bring out implicaliuns of (he table. Be sure to work oul the logic of reasoning in delail.
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Industry

The concept of an industry has been developed to include firms which are in some form of
close relationship with one another. These firms belonging to a proup are behaviourally
imerdependent. The economisis talk about ‘individual equilibrium’ in the case of fimns in
conlrast (o 'group equilibrium’ in the case of an industry. You may recall—the condition
of equilibrium in cédse of an individual firm is MR=MC. but that for an industry is AR=AC.
The double conditions of cquilibrium are general'y satisfied uniy in the long-run. In the
short-run, the firm may be tn equilibrivm without the industry being in equitibrium; and this
will lead to all sorts of adjustments, depending upen the nature of market.

The concept of an industry serves a lot of purposes. Firstly, it helps us to group the fimms in
terms of some criteria. Secondly, the concept of industry makes it possible to derive a set of
general rules from which we can predict the behaviour of compeling members of the group
that consitute the industry. Thirdly, the concept of an industry provides the framework for
the analysis of the effects of entry on the behaviour of the firm and on the equilibrium price
and output, Fourthly, the busincssman designs his strategy and tactics in vi=w of the
industry they belong to. Lastly, the Government pelicy is designed with reference to
industry: most policies are indusiry-specific. Since the concept of an industry has a lot of
operational use, it is meaningful 1o classify industry on the basis of some critieda. Normally,
there are two criteria of industry classification:

i) Product Criterion: The firms are grouped in an industry if their products are close
substitutes. You can talk of both “economic™ substitutability (in the sense of similar

price change). Such substitutability can be measured in terms of price cross-elasticity of.
demand, e ;

i) Process Criterion: The firms arc grouped in an indusiry on the basis of similarity of

precesses—technology, use of raw malerials, methods of production, channels of
- distribution etc.

Feoromle Theory of the Firmn
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The Firm in Theory and
Practice

In general, all decisions of fims {price, oulpul, product style. advertiscment, invesiment
etc.) are taken in the light ol actual as weil as the potential competition by ncw entrants. This

suggests that producl criterion as well as process criterion should be integrated in analysing

the markel behaviour of firms.

Activity 2

a) Resmte the fallewing epneepls it 12rma of 1he condepl af ma gindls and averages:

Tt Price-cross-elasncity of demand.

¢) Name the criteria by which the following industrics cim by characterised.

“Indusiry Crileria
lendile
Heavy chemiicals

Capirul Goods

Engineering '

Smalt Scale

Eleclronics ‘ .
Iron & Stecl I -

Feriliser '

Peun poods

J) Can the same industry be classifid in termus of hoth pracluct and process crilena? Give

examples qunlin;;. other tyan those Yisted in the above table.
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UNIT 15 ECONOMIC THEORY OF THE
FIRM

Structure

150 Inireduction

15.1 Objectives

(5.2 Concepts of Market, Firm & Industry
153.3  Rationale for the Theory of Firm

[5.4  Economisis’ Theory of the Firm

13.5 A Critique of the Economists’ Theory
15.6 Summary

15.7 Additional Readings

i5.8 Scll-Asscssment Test

15.0 INTRODUCTION

An overview of the price-output decision analysis in the preceding block brings out clearly
the signilicance of concepis like markets. firms and industry, The decision process depends
on the nature of decision cnvironment characterised by factors tike the nature of market, the
number of lirms and the size of industry. In analysing this set of factors, the economists
have made a host of assumptions and have constructed a variely of models. It is now time 10
take stock of al! those assumptions and models logether in the [ramework of a theory and
then examine its empirical relevance. Afier all, in managerial cconomics, we hope to get an
appropriate hlend of theory and practice.

15.1 OBJECTIVES

On reading this unit, you ShOi.I|d be in a position 1o

understand berier the economic concepts of market, firm and industry
state the assumptions underlying the ecanomist’s theory of firms
develop a critique of thal economist’s theory or madel

supgest the nced for altemative models

refine your analytical tools 1o appreximaite real world business situations.

15.2 CONCEPTS OF MARKETS, FIRMS AND INDUSTRY

These concepis are crucial to the understanding of the economist’s theory of lirms, Let us
recall thesc concepts with a bit of analytical rigour. :

Markels

You must have noted that traditionat cconomic theory distinguishes the following market
struclure:

i) Perfect Competition refers to a market situation where there is a large number of fims
in the industry, producing homagencous products, cnjoying freedom of movement,
having ncither transportation costs nor information costs, and selling products at a

single price, Although competitian is perfect, there is no rivalry among the individieal
firms.

i) Manopoly refers to a silation where a single firm constitutes the enlire industry. Gniry
is blockaded. The monopolist makes rather than takes the price,

iii} Monopolistic Comipetition exists in a markes with o Ia'rgc number of firms which
individvally sell difTerentinted products. Thus products ure close substitotes, eniry is

free and easy in the industry. Each firm enjoys some degree of menopoly power subject
to competition from the rivals. -
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The Firm in Theory and
Practice

iv) Oligopoly exists in a markel with smail number of
cither homogeneous or differentiated products. Ind
interdependence and therefore,

ways, before designing their markel stralegy and taclics.

Based on the description above. w

cerlain criteria:

a) Degree of product subslitulability

This may be measured by the conventional price
. commadities produccd by any 1wo firms

o =39 P
mrodpt Qf

firms, grouped together, producing
jvidual seflers are conscious of their
take care of rivals actions and reactions in a variety of

¢ may now supgest a markel classification based on

cross clasticity of demand (ep,) for the

it measures the degree 1o which the sales of (he j-th finn are affecied by changes in the price
charged by the ilh firm in the indusiry, If 1his elasticity is high, the products of the j-th and 1he
j-th firm are close substituies.

b} Degree of interdependence of firms
This may be measured by the unconvenlional quantity cross-clasticity for the products of any

two [ims
_dpj Qi
Cav = 901 P}

1t measures the degree to which the price of the j-th firm is affected by chunge in sales of the
i-th firm. The higher the value of this elasticity. stronger is the degree of interdependence.

¢) Condition ol“entry
The ease of entry may be measured by

_Pa—Pc -
E= - Pe

Where E = condition of emry
Pc = Price under price competition
Pa = Actval price charged by firms

The cendition of entry is 2 measure by which the estublished firms in an industry can raise
their Pa above Pc without attracting entry.

The market classification based on the above crileria can now be reproduced in the following

table.
Markei classification criteria
Type of markel Product substirulability Seller's intesdependence Fase ol entry
dQir P dpyp O Pa—Pc
.= n — €p,yi = ———-—— = m—
o= T G TR E="TF
Pure Compelition | — @ i -0 -0 N
F —_ P ——— T e R —— — — _—

Monopolistic -0 -0
Cowigetition O<gpp< @
Purc Oligopoly - 0 <tpjica E>D
Helcrogoneaus —
Oligopuly Oalpys « O<c e Ex>O
Monopoly® .0 -0 Blockaded entry

~ * This is from Modera Microeconumics (2nd cd.) 1979 by A. Kaulsoyionnis. . 7,

Activity

a) Bring out implicativas of the lable. Be sure o wirk aul

the logic of reasoning in detail-
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Industiry .

The concept of an indusiry has been developed to include firms which are in some form of
close relationship with one another. These firms belonging to 2 group are behaviourally
interdependent. The cconomists talk about *individual equilibrinm? in the case of firms in
conlrast lo ‘group equilibrium’ in the case of an industry. You may recall—the condition
of equilibrium in esse of an individual firm is MR=MC. but that for an industry is AR=AC.
The doublc conditions of equilibrinm are generally satisfied only in the leng-run. In the
shori-run, the firm may be in equilibrium without the industry being in equilibrium; and this
will lead 10 all sorts of adjustments, depending upon the nature of market.

The concept of an industry serves a lot of purposes. Firstly, it helps us to group the firms in
terms of some criteria. Secondly, the concept of industry makes it possible to derive a set of
general rules from which we can predict the behaviour of competing members of the group
that constitute the indusiry. Thirdly, the concept of an industry provides the framework for
the analysis of the effects of entry on the behaviour of the firm and on the equilibrium price
and output. Fourthly, the businessman designs his strategy and tactics in view of the
industry they belong to. Lastly, the Government policy is designed with reference to
industry; most policies are industry-specific. Since the concept of an industry has a lot of
operational use, it is meaningful to classify industry on the basis of some critieria. Normally,
there are two criteria of industry classification:

i} Product Criterion: The firms are grouped in an industry if their products are close
substitutes. You can 1alk of both “economic” substitutability {in the sense of similar .
price change). Such substitutability can be measured in terms of price cross-elasticity of
demand, e,y | '

ii) Process Criterion: The firms are grouped in an industry on the basis of similarity of
processes—technoleyy, iize nf raw materials. methods of production, chonnels of
- distribution etc.

FEronemlc Theary of the Firm
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The Firm in Theory and In general, alt decisions of [irms (price, outpul, product styte, advertisement. investment
cte.) are taken in the fight of aciual as well as the polentiat competition by new crrants. This
suggests that product criterion as well as process eriterian should be inicgrated in analysing

Practice

the market behaviour of [itms.

Activily 1
2) Kesnate the follawing epneepls in terms of Me candept of may piitdls ancl averapes:

it Prce-cross-elasficity of demand.

¢) Nume the criteria by which the following industries can be characterised,

Industry Critenia

leanile

Heavy chiemicals

Capital Gowds

Ungineeringy

Small Scale

Flectronics

[ron & Steel
Fertiliser
Pewa goods '

_Automobiles

d) Can ihe same industry be ¢lassificd in terms of bath praduct :nd process eriteria? Give

cxamples guating other than those listed in the above table.
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ix) Firms aim at balanced growth subjcct 1o financial and managerial constraints they face.

{Marris)

x)  Oligopoly firms are not interested in maximum profits, they are only interested in
stable market shares and reasonable regular flow of profit attached to it, they may thus
share profits and share markets so as to occupy slowly and gradually the position of a
market {cader. (Stackleberg)

xi) Firms’ behaviour is often *satisficing’ rather than *‘maximising” satislaction depending
on the match between (heir aspiration and actual peformance, (Simon}

This is just a suggested list. There are many more hypotheses, Fer example, it is sometimes
observed (hat firms may sacrifice profit in view of their social responsibilitics; Sometimes
they are concerncd aboul only *customer service®, ‘pellution conirol’, vulnerable sections of
the sociely—'mass welfare’, “self sufficiency’, 'autonomy’, eic; some of the considerations
may run counter to profil motive. This is eften true in case of our public sector units.

Lct us now come to the other assumption. The cognitive assumption is also not tepable in
reality. Business decisions are meant to cope-with changes. Most of these changes are
unkrown. The order, dircction and impact of the changes can never be definitely known,
Thus the decision eavironment is [ull of sk and unceriainty. To assume perfect knowledge
is, therefore, highly unrealistic. Inolher words, the firms operating with imperfect
knowiedge cannot hope to work for maximum profit. The economists have been mastly
considering production costs and selling costs in calcutating their profits. The neglect of
information costs is not justified. There is the cost of collecting, processing, storing and

disseminating information in view of firm's own interest. Thus computer based management

informaticn system has developed and no modern firm can assume zero information costs.
The firm has te-search for information flow and choose the relevant information to direct its
course of economic activity. In view of this, a few more hypotheses have been sugpested;

i) The theory of choice and the theory of search thus become two essential parts of the
theory of Lusiness firm. (Savapge and Smatl)

ity The firms are “deliberative™ rather than “maximising” in their attitude. (Gerdon and
Margolis)

fii} A theory which assumes knowledge of what cannot be known is clearly defective asa
guide to uctual behaviour of the firm. {Boulding)

iv) In the absence of knowledge concerning enterpreneurial horizons and expectations. the
profit-maximising construction becomes an empirically irrelevant tautology.
(Popandreou)

v) Firms do not maxin-lisc profir: in fact, they cannol maximise profit, because they do
not know what is the maximum to aim at. In reality, they follow short-cuts and rules of
thumb rather than the marginal principle of profit maximisation. (Hall and Hitch)

If you consider the last three propositions above. you will find that they constitule a
vehement attack on [he economisls’ theory of the firm. You may wonder why the
economists do not defend their theory. This is cxactly what some economists have done.
They have 1ried to rehabilitate the economists' theory. Milton Friedman, fer cxample, has
argued that the 1est of a theory depends on its explanatery and predictive valuc. The
soundness and significance of a theory depends on its eperatiohal use, ils underlying
issunplions cannot be the relevant point of witack. Machlup has defended the orthadox
cconomic theory of the firm as reasonable; the profit maximisition considerations do guide
business decisions; it is a subjective considerution, not capable of being measured
objectively. The marginal principle, il necessary. can be modifted by the more general
principle of incrementalism. Incremental concept and reasoning often guide business
decisions. Horowitz has reconstructed the cconomic theory of the firm under uncertainty.
Thus profit maximisation hypothesis can be exicnded to take care of risk and uncertainty in
the real world. The recent developments like game theory. economelric theory, theory of
probability and economic decision models—all go to strengthen the profit-maximisation
hypothesis of the traditional theory. In [act, akiernative developments such as behavioural
thearies and managerial theories of the firm also do not substitute but only supplement the
economic theory of the fiem, In subsequent units, we will exantine this obscrvation. For the
lime being, we can say, based on empirical observalion of “excellently managed firms™ thz

firms may not always maximise profit, but they do hnye a profit policy. Thus profit may

or may not enter explicitly the ebjeclive function; profit may be in the formn of a constraint
rithier than ar objective, yet profit is an index of operational efficiency of the firm and

Economic Theory of the Firm
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therefore, firms do have a definite policy about the size, rale, sources and allocation of
profits. No firm can do without a profit policy. In the long.run, prolit remains as a
motivational force, though in the short-run other goals may assume importance. And Lhese
goals may also be refated direcily or indirectly to the profit goal. [n realislic cases, the firm
has multiple goals and multiple constraints, The goal programming technique can still
provide a dependable tool for analysis of economic behaviour of the firm towards profit
maximisation,

Activity 4
ab Bvaluate Friedoxm's position willt respeet to the ceonomic theory of e fim, (Read the
relevant refercace)

w1 Last o set of Indian [ipms under the [ollowing bro categorics:
Irolit-nuixinising Noi profit mavimising

15.6 SUMMARY

The firm is the microlevel decision-making unij existing within an industry and a market
environment. The decision-making process of the firm is very complex; it depends on the
nature and efficicncy of the firm itsell. It is very difficult to generalise en the economic
behaviour of the firms. Yet the economists have attempted this gencralisation at the cost of
over-simplification. The economists have put forward the profit maximisation hypothesis
which (hey think, holds good irrespective of the nature market and its perfection,
irrespective of the time-perspective, short-run or [ong-rue, imespective of the differences
among the firms and the industry to which they belong. There may be questions on the
realistic nature of the underlying assumptions of the economists’ theory, but its-explanatory
and predictive value is immense. Quite a few alicrnative hypothescs, alternative o profit
maximisation, have been supgested, bul some how they still remain hooked 1o the concept of
prolit. In fact, even behavioural and manageria) theories seem to sepplement rather than
substitute altogether the economic theory of the firm. This is what we will cxamine in the
nexl two units before retuming to the coneept, measure and status of profit in our managerial
£conomics.

15.7 ADDITIONAL READINGS

Adhikary, M., 1987, Managerial Economics, Khosla Publishing House: New Dethi. (Ch, III,
Section3 & 4).
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Antliony, N.R., 1960. “The trouble with Profit Maximisations” Harward Business Review,

Nov. & Dec. 1960, pp.126-134.

Fricdman, M., 1933, “The Methodology of Posilive Economics™ in Essays in Positive

Economics. pp. 3-43.

15.8 SELF-ASSESSMENT TEST

1
2)

3

4)

5

State and explain the assumptions underlying the econemists' theory of the firms.

“In theory, we assume perfect compelition and profit maximisatien, in reality, we find
neither’” —Comment .

What is a theory”? What is its purpase? How can you judge the validity of a theory?
Ilustrate your answers lo these guestion, with reference o the economist's theory of the
firm.

The uctwal ccanomic behaviour of the firm cannot be explained with or without the
concept of profit; —Comment

Make a list of firms. Classify them using source criteria like product or process. Now
cxaming their objeclive and constraints, Finally comment on the usefulness of the profit-
maximisation hypothesis.

Economic Theory of Lhe Firm
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UNIT 16 THE BEHAVIOURAL THEORY OF

THE FIRM

Structure

16.1 Introduction

16.2  Objectives - :

[6.3  Simon's Satisficing Theo

164 Some Comments on Simon’s Model

16.5  Basic Concepts in Cyert and March Model
166 Decision-making Process in Cyert and March Model
16.7 Co' 'n and Cyenrt Model of Behaviourism
168 A 1que of Behavioural Theory

16.9 Sun .nary

16.10 Ad.itional Readings

16.11 Sell-Assessment Test

16.1 INTRODUCTION

The tradilional economic theo;y has beer challenged on a number of accounts; and in its
place. Some authorities have come up with the behavioural theory of the firm. The
behavioural theory re-examines the concept of firn and its environment; it analyses its
decision-making process and consequences. In the process, it provides an altemative to the
traditional thinking about the ﬁnnmand its activity, For example, it suggests that the fimm is
not a single-goul decision-making unit, rather it is a mulliple-goal, operating unit such that
in addition to profit-goal, the firm has also other goals like production goal, inventory goal,
sales goal and market share goal. Such goal formation is an interesting process. In the
process of forming demand-goals or what is called ‘aspirations’, the firm has to satisfy
different groups of conflicting interests. Thus the firm emerges as a *satisficer” rather than a
‘maximiser’. . « '

The behavioural theories started developing in the carly 1950s. Some of the seminal work
may be traced in Simon's classic article, “A Behavioural Model of Rational Choice”,
published in the Quarterly Joirnal of Economics in 1955, This theory has subsequently
been elaborated by Cyert and March, with whose names it iias been associated. In what
follows, we shall reproduce a simple model of behaviourism as construcied by Cohen and

Cyert. -

16.2 OBJECTIVES

On reading this unit, you should be able to

¢ understand a few key concepts of the behavioural theory

® slate clearly the assumptions underlying a behavioural model of the firm

®. describe the decision-making process in a multi-goal, multi-product firm undegy
uncertainty, operating in an imperfect market .

* have an insight inte Simon’s model as well as the mode! of Cohen and Cyent

¢ contrast the “satisficing’ behaviour with the *maximising’ behaviour of 2 firm

* take stock of the contributions and limitatiens of the behaviour theory of the firm.

16.3 SIMON’S SATISFICING THEORY

Inadequacy of the economists’ theosy of the firm prompied writers in others disciplines to
develop altemate models explaining the economic behaviour of the firm. One of the first of
these was simon's in 1955,

n

H T:::ZI:mTﬁT:f] o

LIk b

S T SRt 1

R e N b E e LSS TR IR C P ST




The Firm in Theory and
Practice ™

13

Simon argues that businessmen must always have imperfect knowledge on which to base
decisions; that if full knowledge was available, the calculations involyved in decision-making

‘would be too complex to be practicable; and that given this and other uncernainlies
. surrounding deciston-making in reality. businessmen can never know whether they are

maximising profils or not. Instead businessmen only “satisfice™, they do not “maximise™,
they aim merely at satisfactory profits. According. 10 this line of reasoning, the fiom ; are
satisfiers rather than maximisers, These firms are satisficd if their expeclations or
“aspirations” are achieved.

According 10 Simon, organisation behaviour and individuat behaviour arc comparuble. Like -
an individual every organisation has its own aspiration, aclievement, success or failure

record and its aspiration level mechanism is set 10 work in view of its need, drive and
auainment of goals. Firms make periodic review of their goals. Firms may face three
alternative siluations:

i) ‘The aclua! performance is less than the aspirations

il}  The actual pcri’ummncc is equal to the aspirtions

iii) The actual performance is greater than the aspirations.

The first siwation may be due (o incomplete infarmation about the future and the firms
initiate 1he process of improving the quality of information. It is possible that the aspiration
level has been pitched 100 high. The achievereni level may lag behind the aspiration level

because (a) there are wide fluclualions in economic aclivity, or (b) there is a qualitative
deterioration in the performance level. Either way, there is a (law in information flow.
L)

The second situation, when achievement maiches the aspiration (targets), the firm is more or

- Iess satisfied. No action will be 1aken except lo revicw Ihat the aspired targets have not been

pcggcd too low and that the finn's polential performance has been rightly estimated.

The third situation speaks of commendable performance by the firm. The firmiis satisfied
but there is 2 need to ensure that, the quantitative achievermnent is not the oulcome of
dcereasing quality of performange. In this line of reasoning. it is suggested that we should
question success rather than failure; questioning failurc is normal, but questioning success is
rare. When the firm critically analyses ils success, it is in a position Lo detect the quality of
its performance; this may c¢nable the firm to design its future policy mone efficiently.

:
It follows that excepl for the first situation, the firms remain satisficd. Faced with the first
situation, the firms will have (o organise “Search activily™ and “choice™ to improve
information flow. If neither the search behaviour nor lowering of aspiration lcvel results
promptly enough in the achievement of “satisfaclory™ siluation, then the firm's behaviour
pattern will become one of apathy or of aggression.

16.4 SOME COMMENTS ON SIMON.__’S MODEL

In analysing the economic behaviour of the firm. Simon has bascd his analysis on the
analogy between individual psychology and organisationat psychology. Simon’s theory
seems plausible becausc it is consisient with psychological theories of motivation which *
sugpests that human action stems from drives, and that these actions lerminate once the
drives are satisfied. Thus simon’s model covisages a marriage between economics and
‘psychology. Secondly simon’s model is quite consistent with’empirical observation of
business behaviour such as lendency.of businessmen lo sel prices on the busis of costs plus 2
mark-up designed 1o gencrite “reasonable profi” or the tendency of big companics lo stale
their profits targets in terms of carning a “salisfactory™ return on capital employed.

The main drawback of sutisficing theory is the difficulty of making an operational stalement
of what is to be regarded as a “satisfactory” level of performances, Some critics argue that
this approach seems less salis(ying than the profit maximising model which supgests an
oplimum level of profit conscquent upon the operation with the decision variables. Inswyd
of one “optimum level™, there may be many “satisfuctory levels” depending upon the groups
which take interest in the firm's‘activity. In this case, the operational value of Simon's
model is nil or negligible. ' -

The firms aclivity has to satis{ly a number-of groups. Unless pood dividends are piid the
shareholders will be dissatisfied. Unless fair wages are paid, the workers will be dissatisfied
Unless low price is charged, the consumers will Be dissatisficd. Untess attractive relums
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result from investment the owner will be dissatlsfied. Unless good pay and perquisites are
given, the salaried managers will be dissatisfied. Unless tax returns are paid, the
Government will be dissatisfied. Thus, the firm has 1o choose a particular profit level and
rate, which will “satisfy” one and all. This may not be operationally feastble.

a\L‘ﬁV"_\" i

i Recull the list of concepls, common te the analysis of buth individual behaviour and
organisation behavionr.

b) Bavmul Ly a hypothesis that vhe firms maximise revenue subject to the constraint-
imposed by a target profit. To what extent can this hypuothesis be incorporated within the
Irumewark ol simon's model? Give reasons for YOUT A05WeE. - '

¢} Visitsome firms personally al inferview a few selecied executives, Whom and how do -

their fimmy “sulisfy™? Examine (he responses agaist stmon’s model. . -

16.5 BASIC CONCEPTS IN CYERT AND MARCH
" MODEL '

fii their baok A Behavioural Theory of the Firm (1963). Cyent and March have focused on
the decision-making process of the large multi-product firm under uncertainty in an
imperfect market. In such fimns, ownership is divorced from management. Cyer and March
show their intcrests more in the decision-making process than in the molivation, profit
maximising or satisficing, of such firms,

There are cerlain concepts, basic (o the understanding of Cyert and March model. Some of
these concepis are:

Firm as an adaptive rational system has the following properties:

i) There exists a number of states of the system. AL any point, the system in some sense
‘prefers’ some of these states to others,

i) There exists an external source of disiusbance or “shock” to the system. These shocks
cannol be contralled.

iii) There exists a number of decision variables intemnal to the system. These variables are
controlled according to some decision principle.

iv) Each combination of ‘external shock' and *intemnal decision variable' changes the state
of the sysiem, In other words, a new stare is decided by the existing shock from the
extemnal environmem and by the decisions taken and executed from within the firm,

v) Any decision rule that leads to a preferred state is more likely to be used in future than it
was in the past

The Behaviourn! Theory of
the Firm
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In view of these propositions, we can say thal the rationality on the part of a firm’s
behaviour suggests that the firm, operating with its internal decision variables, adopis itself
to changing external shocks and thus a new state results and Lhe system continues through
changing statcs.

Firm as a Coalitien is another view about the firm's behaviour, You have already seen that
the firm has to satisly various groups—consumers, workers, sharcholders, owners,
managers, suppliers, financiers (institutions), Government (Burcaucrals and Ministers) and
s0 on. If a finm is operating sucessfully, it means that the Coalition of groups of conflicting
interests is working satisfactorily. It is this Coalition within the organisation which has to be
maimained so that the fimm survives and grows eventually. The growth of the firm may
strengthen or endanger the Coalition depending upon how the vested inlerest-groups are
satisfied.

Organisation poal has reference 1o 1he objectives of the firm. Like individuals,
organisations also set their goals 1o direct their respective business activity. The Coalition
members together decide on the goal and the goal-direcled activity of the firm. Several
points regarding organisativnal goals should be noted:

i} Goals are decided upon by the intcraction among the Coalition members.

i) -AH resolutions of goals within the Coalition arc not made by money. Rather many side
payments are made to Coalition members in the form of palicy commiiments.

iii} Some goals are siated in the form of a normative dictum,
"iv) Some goals are stated in non-operational form.

v) Wheq-goa.ls are stated in the form of operational targets, it is possible 1o commparc
“aspiralions™ with “achievements™. Such comparisons, particularly periodic review,
help the Coalition to revise goals and review its aspiration level mechanism.

vi) The (irms mosily have multiple goals, rather than a single profit goal.

Organisational slack a Coalitien is viable if the payments made 1o various Coalition
members are adequate to keep them together in the organisation. If enough resources exist to
mect all demands, the Coalition is a feasible one. However, because of frictions in mutual
adjustment of payments and demands (aspirations), there is ordinarily a disparity between
the resources available to the organisation and the payments required 1o maintain the
Coalition. This difference between avaitable resources and required payments is called
“grganisational slack®. Slack consists in payments to members of the Coalition in excess
of what is required 1o maintain the organisation,

When firms operate under market imperfections, many forms of slack exist. The
shareholders may be paid dividends in ¢xcess of these which are required to keep thein
within the organisation. The workers may be paid wages in excess of whal is needed to keep
thern committed to the firm. The ¢xecutives may be paid salaries more than what is needed
to prevent them from leaving the organisation. The customers may be given price discount
in excess of what is required to purchase the product. All such excess payments are slack
expenditures for the firm. In traditional economic theory, at least in equilibrium, such slack
is zcro, but in behavioural theory slack is positive and it has a constructive role. Slack
payments keep the Coalition in existence. Organisational slacks enable finms to adjust
themselves to gross shifts in extemal envircnmeat. Stacks represent a cushion to absorb the
- shocks. Thus slacks play both a stabilising and an adaplive role.

Activity 2
2} The firm is a Coalition of groups of conflicting interests TRUE or FALSE? Explain.
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c} Explain the process of formation of organisaticonal goals, | -

dy Bring out clearly the role of the tollowing payments as means for resolution of group
* conflicis in an organisation:

T e

16.6 DECISION-MAKING PROCESS IN CYERT AND
MARCH MODEL

Organisational goals sct by top-management are to be implemented by decisions. Decistons
arc taken/made al various levels of hierarchy with the organisation. From this standpoint,
two levels of decision-making can be distinguished—aone at the level of top management,
and the other at the lower Jevel of administration,

At the top management level

Given 1he organisational goals and resources, the atlocarion of these resources (o the various
dcpartments js decided by the top management and is implemented by the budget. Each,
department is allocated a cerinin portion of the budget, the share of the budget depending
mainly on the bargnining power and skill of the head of each department. The bargaining
power is [o a large exient determined by the past performance of the particular department.
In this process of iniernat allocation of most of the resources, the top management always

The Behavioural Theory of
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retuing some funds for allacation ai it; own discretion at any point of time lo the best of its
Judgement and ability. The wop management examines and decides on the propasition
{projects) presented to it by the managers, Two crude criteria are sei for the evaloation of
prujects;

i} Budpetary (fitnancial) criterion: Availzbility of Munds for the projecl

ti) Tmprovenent criterion: Contnbulion of the project wards mademisation ele.

In the above decision process, information is required to facititare the decision-maker,
Information is not without cost. Search has 10 be undenaken to locute und collect
information, Scarch is a resource-absorbing activity. but it is nol made on marginalistic rules
(as suggested by the traditional economic theory). Search is directed o 1he particular arca in
which some problem uppears. Search is undertaken when and where a problem arives so
that minimum resources are spent in that activity. Information flow has a very impartant
role. Information detenmines the uspisnions (demands) ol the groups, which, in tum
determines the setling of goals by top management. Information flow has 1o be monitored to
bridge the gap between aspirations and achievements of the firm. But information flow often
sufTers from a position bias; every manager provides such information as would safcguard
his individual position. Also, information may get distorted, dilluted and deluyed depending
on the channels of informalion Mow. Thus the decisions taken by top management may not
always depend on adequate and appropriale information.

At lower levels of adminisiration

The decision process at lower levels involves various degree of freedom of action. Once the
budget-shares arc atlocated cach manager has normally considerable “discretion™ in
spending the funds allecated to his depariment. For example, the sales force allocation is
decided by the sales manager; the organisation of labour on the shop floor is decided by the
‘produciion manager. Day-to-day decisions are simplified by delegation of authority within
cach section and by simple rules of convention which form the “blue print™ of Lhe
organisation. The administeative staff at lower levels of the hierarchy “learn ** by experience
and are helped by the “bluc print” rules in making their decisions. Based on their cxperience,
the fower tevet staff clearly know how, when, where and tow much of lop management
decisions (o implement. Individual staff officers adapt themselves in the context of
developmenis within and outside 1he firm which itself is an “adaptive rational syslem”.

16.7 COHEN AND CYERT MODEL OF BEHAVIQURISM

In this section, we briefly present a simple model used by Cyert and March as an illustration
of the decision-making process within a large corporation. Model refers to the case of a
duapoly, with homogeneous cutput selling a single price ultimately. No changes in the

invenlory are altowed in this model. The sieps outlined here are based on Cohen and Cyen
(1965).

i) Forecast of rival’s reaction : The lorecast is a straight forward extrapolation of the
past obscrved reactions.

ii) Forccastof firm’s demand : Future demand is an extrapolation of past sales.

iif) Estimation of costs ; The current costs are assumed 1o be the same as the hisiorical
(past) costs, with necessary adjustments (increase) of ‘slack payments®. . - -

iv) Specificalion of goals : The firm specifics its profit goal, based on revenue and cost
calculations. The aspiration level of profils may be taken as some average of past profits.

v) Evaluation of achievemenls vis-a-vis goals (aspirations) : The actunl performance of
the firm is compared with the aspired poals as translated in terms of the target variables like
price-and-outpul, If achievement maiches aspiration, the firm is sadsfied; if it is not, then the
fitm is dissutisfied and stanis a fresh decision-muking process, sometimes secking an :
improvement in the information system.

vi) If profit goals Is not achieved the firm re-examines the cost estimate because some
cosls in the form of slack expenditures are under direct control of the {irm.

vii) If the new solution with downward adjustments of costs leads to target profit it is
adopted. ) . ’
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viit) IT cost adjustments o it v bl car et profit. the firm re-examines its demand
estimates: An upward adjustment in inital demand calls for a revision in sales strategy.

i) Evaluation of new solution : If new solution with revised demand and cust estimales
attains the profit goal, it is adopied. If not, the firm preceeds to the next step,

x) Downward adjustment of aspirations : The firn makes a downward adjusiment in its
profil goal (aspiration levels).

In actual practice, the firm has muhiple goals. Profir godl is just one among them. Other
goals are : production goal, inventory poal, sales goal, marker share goal etc. When the firm

- works wilh multiple goals, in a goal programming framework, it works as a “sutisficer”
rather than a “maximiser”. The goals change overtime depending on past achievements.
aspirations, demands of coalition groups, expectations, shocks and slacks in the system eic.
When failure oceurs, search is undertakerin that direction. Search activity yields market
information which may be used towards improvement in the firm's performance. By
information searches, the firm wanls to overcome market uncertainty (like changes in
lastes, preferences and techniques). On the other hand, Uncertainty of rival’s reaction is
avercome by creating a "negotiated environment™.

Activity -3

Compare the Be_havioural_.thcory with the traditional economic theory of the firm with
reference to the following parameters/concepts.

No. Concepty/paramelers Feonomic theary Rrhavioural
. . theory

1} Concept of firm .

b Molivalional ebjectives

1) Decision rules B o
4) Decision process

; Diccision variables

1] Slucks

;) Degree of uncertainty

R Informarion costs
9 Search aclivity

10) . Bcehavioural featnre

16.8 A CRITIQUE OF BEHAVIOURAL THEORY

The behavioural theory has made pesitive contribulions towards the development of the
theory of the fim in several respects. Its main conldbutions are:

i) 1t provides an insight into the process of goal formation. [t takes a very realistic view
of the firn as a coalition of eroups of conflicting interest, The resolution of conflics is a
step 1awittdy formation of agreed gouls to be iplemented through managerial action.

ii) It provides a pracifcal view of the process of decislon-making. Sciting turgets in view
of multiple goals, choosing instruments 1o attain the tarpets, specifying the decision
variables to be operated upon, evaluating the achievements vis-a-vis aspirations, organtsing
search activity 10 improve information flow wnwards better performance— these are all

elements in decision-muking process and the behavioural theory has build them together in a
lopical framework which holds in reality,

iii) It deals with resource allocation within the firm, from behavioural angles hitherto
unexploited by the traditional economic theory. The reséurce allocation process reveals the
group dynamic process operiting within the firm. But the internal environment is not

emphasised at the cost of extemal environment. Environmental “shocks” are adapted by the
finm.

iv) The concepts of *slacks’ and “shocks’ have tremendous operatlonal use. Slack -
payments in particular play a stabilising role for the firm and its orderly function.(You may

The felonionral I'Iluur:.'ul
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note that the behavioural concept of ‘slack’ is equivalent to the economi¢ concept of “rent’, )
However, Cyert and March deal with only one form of skuck, the managerial slack, but other
forms of organisational stack are equally important and aperationally useful,

Despite these contributions, the behavioural theory has a number of shortcomings:

i) The behavioural theory basically provides a simulation approach 1o the complexity of
the mechanism of the modern multi-goal, multi-product corporation. Simulation, however,
is, a predictive technique; it does not explain the behaviour of the firm. It predicls the
behaviour without explaining any particular action of the firm.

ii) The behavioural theory docs not deal with industry equilibrium. It does not explain
the interdcpendence and interaction of firms, nor the way in which interrelationship of firms
Yeads 1o a stable equilibrium of price-output at the industry level. There is no discussion as
-condition of entry" or cffects of a threat of polential eniry on the behaviour of established

fims.

iii) The behaviourat theory concentrates on shorl-run situalion when scarch activily is
organised on a selective basis in problem areas only. Such scarch activilies cannot explain
dynamic aspects of invention and innovation which have leng-run implications.

iv) The *plasticity’ (readjustment) of the aspiration levels downwards whenever the
targets are not altained, deprives the theory of any abjective criterion of measuring the
satisfaclory performance of firms.

v) No exacl prediction about the firm's behaviour can be made by the behaviouaral theory.
The acceptance of satisficing behaviour renders praclically the theory into a
tautological structure; whatever the firms do can be rationalised on the lines of satisficing.

vi) Cyen and March have based their theory on four actual case siudies and two
cxperimental studies conducted with lypothetical firms. Thus Lhe empirical hase is too
limited to furnish the details of theorising.

On balance, the behavioural theory, despite some limitations, has cnabled us to think of
muiti-goat firms, without rejecting the profit goal. In the present-day world, when the firms
have 1o deal with so many constraints, market and non-markel, within and eutside the frrm,
il seems logical 1o supgest that Lheir approach is towards satisfaction rather than
maximisation. OF course, we do need more of empirical reseacch 10 enrich the existing
behavioural theory. .
J\Cli\'“_\" 4
in Lndia, we have a farge number of small finms which are single-preduct, single-2ality.
Moes that meas that the behavioural theory is irrelevant? Can you think al any concepl or
" propusition in this unit which is applicable 10 such lrms,

{ You may like 1o arganisc a discussion on the subject: Arz there no “shocks™ for simall
firms? Do small firms pay no “Slicks™

16.9 SUMMARY

Asan allemnative to the weaditional ccunomic theory ol the firm, the medern behavioural
theory of the firm hus been developed. The behavioural theory considers a large fiom
producing multi-product, having muitiple guals, eperating under uncenainty in an imperfect
market. Thus thére are considerable differcaces between the economic and the behavioural
theory. Some of (he key concepts in this theory are fitn1 on an adaptive rarional system, firm
us a coalitiva ol grups of conflicting interests, shocks, slacks ete. The economic firin
maximises but, the bepaviourl Grm satisfies in view of market uncertainties and
uncertainties. relaling 16 rival’s reaction. The behavioural finm aims bridging the gap
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between aspiration and achicvement by monitoring information flow through organised
scarch activities in problem areas. Despite making a lot of contribution towards a refreshing
a new analysis of firm’s decision-making process and resource allocation procass the '
behavioural theory suffers from a set of limitations because it concentrates on short-term
perspective and it takes simulation approach which can predict rather than explain the firm's
behaviour. However, the behaviourat theory does not really replace the traditional theory, it
only supplements and extends traditional theory. For example, in place of profit goal, it
considers other goals relating to production inventory, sale and market share. More
empirical research is needed to substantiate the theoretical hypotheses of behaviourism.

The Behaviours! Theory of
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16.11 SELF-ASSESSMENT TEST

1) Recall some of the key concepts and basic assumptions underlying the Behavioural
Theory of the Firm,

2) Ezamine clearly the role of the following in the context of the Behaviourl Theory: -
. a) Slack payments

b} Search activities

¢} Extemal shacks

3) Explain the process of —
a) goal formation
b) conflict resolution
¢) decision-making
d) achievement evaluation

4) Compare and contrast the Behavioural Theory with the Economic Theory of the
Firm. .

5) Comment briefly on each of the following statcments:
8) Taking a simulation approach, the behavioural theory can only predict rather than
. €xplain finn’s behaviour in many cases, it cannot even accurately predict the firm’s

action. . .

b) The behavioural theory is short-sighted. Without taking a long-num view, it is not
possible for a firm to organise planning towards minimising uncertainties, typical of
an imperfect world. .

¢) The firm *satisfices” rather than ‘maximises’. It is a simple proposition, but jt
emphasises psychology rather than economies in explaining the economic behaviour
of the firm. .
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UNIT 17 MANAGERIAL THEORIES OF
THE FIRM

Structure

17.0  Introduction
17.1 Objectives :
17.2  Baumol's Medel of Sales Revenue. Maximisation
17.3 Mammis’s Model of Managerial Enterprise
17.4  Williamson's Model of Managerial Discretion
17.5 Some Comments on Managerial Theorics
- 17.6  Summary’
"17.7 Additonal Readings
17.8" Sell-Assessment Test

17.0 INTRODUCTION -

Managerial theories of the firm can be considered as a subset of the behavioural theory that
we have presented in the previous unit. As such, while analysing the economic behaviour of
the firm, the starting hypothesis is the same; the firm is a coalition (of managers, workers,
shareholders, suppliers, customers, tax collectors) whose members have conflicting goals
which must be reconciled so that the [irm survives. Additionally, it is hyputhesized that the
most imporiant member is the ‘top management’ because of its power in decision-making
and access 1o information. The basic characterislic of ‘“managerial business” is the divorce of
ownership from management. The owners are promoiers and shareholders whose power-
lies in appointing the Board of Directors, which in tum appoints the top-management. The
top management enjoys considerable power in sirategic and tactical decision-making,
provided that the level of profits is ‘acceptable’ to the owners, the rate of firm’s growth is
‘reasonable’ relalive to the growth of other firms, and that the dividends paid out to the
sharehelders are ‘sulficient” to keep them happy. If these conditions are satisfied there will
be ‘job security” for top management. The divorce of ownership from management permits
the top management to deviate from profit-maximisation (which maximises utility 1o the
owner) and pursue goats which maximise their own utility subject to a minimnm profit
constraint implied in the satisficing conditions stated in the last paragraph.

- We will present three models of managerialism Baumo!'s model of *sales maximisation®
Marris's model of managerial enterprise and Williamson's model of managerial discretion.

N

17.1 OBJECTIVES

On reading 1his unit, you should be able to:

* draw a line of contrast between organisation behaviour and individual manager's
behaviour;

®* Understand the basic assumnption underlying three different models of manager's utility
maximisation; )

* locale ihe differences among these models of managerralism;

* compare the managerial theorics with the traditional economic theory of the firm; and

* apprcciate better the objectives, constraints and instrumenis (policy variables) in the
context of modem firms where ownership is divorced from management.

17.2 BAUMOL’S MODEL OF SALES REVENUE
MAXIMISATION

In his celebrated work Business Behaviour. Value and Growlh (Macmillan, New York,
1959), W.1. Baumol suggest sales maximisalion as an alternalive to profit maximisation 27
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hypothesis. He has twe basic medel: the first is a static single-period model, the second is a
multi-period dynamic model. Each model has wwo versions, one without and one with
advertisement expenditure. Some empirical evidence is availableto verily Baumel's
hypothesis of sales-maximisation and examine thereby the prediciions of Baumol's model.

Static Models
Baumol's static models have the following assurmptions:

I) The time-horizon of a firm is a single period.

2) During this period, the firm’s ohjective is 10 maximise sales revenue (i.e., value rather
than volume of sales),

1) The firm operates under the profit canstratnt; the critical minimum profit is exogenously
determinci by the demands and expectations of the shareholders and other members of
the coalition. :

4) Conventional U-shapes average cost curve and the downward-falling averape revenue
curve hold true.

Under the sct of above assumptions, it is possible to identify four different models:

* A single-product madel, without adveriisement

* A single-product model with advertiscment

= . A multi-product model without advertisement

* A multi-product model with advertisement.

Let us consider a single product firm withoul advertisement. You may recall that the firm
may maximise lolal revenue by sciting the marginal revenuc equal to zero. This is the
absolufe activity level principle. Thus a profit maximising firm foliows the relative
aclivity level principle, MR=MC, whereas for a sales revenue maximises, MR=0. The
optimum decision rule for a revenue maximiser implies, at the level of equilibrium ocutput,

the firm has unitary price elasticity of demand for its product, because the elasttcity,

Since MR =0,

=>e=§B—=i
AR

The implications of Baumol's siatic model can be brought out more clearly, if yu..
concentrale on the following diagram :

TCQ)
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You may note that TR (Q) and TC (Q) curves have been drawn, assuming conventional
shapes and slopes; based on which the profit curve, m(Q) has been drawn. OF measures
fixed costs; if nothing is produced, then OF = OL measures loss. Corresponding to the -
“break-even” point b, we have profits equal to zero, just as at the “normal profit’ point, n, we
have zero profil. The break-even output Q may now be compared to the unconstrained profit
maximising output, Qg at which the slopes of TR and TC are equal i.e.,

El% =%§lor MR =MC. The point h measures the top (maximum) of the prolit bill,
QF represents the unconstrained revenue maximising level of out at which
d(TR)

4Q =MR=0. In case, the firm has decided on a “critical minimum™ (larper) pﬁ:ﬁt of
OM, then you may find that this target is met either at ¢ or d on the profit curve; of the rwo,
we have relatively larger total revenue corresponding to the point d and hence =t

. K
measures'the profit—constrained revenue maximising level of output which Baumol's firm
chooses lo praduce,

Some predictions can now be made: )
1) The sales (revenue) - maximiser will produce a higher level of output corhpa.rcd to a
prefit-maximiser. Note that Q* = Q* or even Q!:- >Qn

2) The sales-maximiser will sell at a price lower than the profil-maximiser. The price at any
tevel of output is measured by the slope of the line through the origin 1o the relevant

point on the TR ¢urve, corvesponding is that level of output. Note that the stope of OA > -

slope of OC or OB.

3) The sales-maximiser will eam lower profits than the profit-maximiser. Noté that
[Q%-el<[Q* —h]" _ ‘

4) The sales-maximiser will never choose a level of ouput at which the pricc-elasticity is
less than unity

5) An increase in fixed €osts (say. the imposition of a lump-sﬁm tax} will affect the

equilibrium position of a sales maximiser: he will reduce his level of output by

[QE— QH and increase his price, since the increase in fixed costs shifts the 1otal profit
.4 n . -

curve downward. By contrast, such changes in fixed costs leave the profitl-maximising

cutput unchanged. )
i

—Profil —

— Quipar —

£ (a)

et us now consider the case of a single product firm with advertisement. Baumol makes
two crucial assumdions ;
u) Advenising ulways increases sules revenue,

b) Tolal costs are independznt of advertisement cxpanses,

Advertisement is a means of sules promotion. In a perfectly compelitive environment. the
profil-maximiser docs not nezd to advertise his praduct because he is sclling homogencaous
product at a given price. However, in imperfect miase! where his product is differentiat
3
!
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and where he is a price-maker rather price-taker, advertisement has a role. The decision on

the size of advertisernent budgel is a crucial decision. The sales-maximiser decides on
optimum advertisement by examining its impacl on sales revenue. You may readopt the
carlier diagram by renaming the X-axis.

¥
TC

7 |
VA S

Revenue, cosls & profil
s

L Advertiscment

Usmg the same kind of logic as before. you may locaté and find that revenue- max:mmg
advertisement expenses are Larger than the profit constrained revenye- maximising

- advcmsemcnt which js larger than unconstrdined profit- maximising advertisement i.c.,

A >A SA" - You may note thal AE is the advertising expense curve, FAis

the advcnmng cunve; TC is the total costs including that adventiscment.

You may now altempt a mathemalical presemation of Baumol's model. Let us start by
defining the some relations :

TR =R {(Q; A) = Tolal Revepue Function

TC= CQ = Tol.al cosl function. independent of advertisement

=T = Cnut:'thlmmum Proft

AE=AE(A) = Advem‘;mg cost I'uncuon where (Q is output and A is advertisement,

The optimising problem of the firm is to maximise R (Q.A) subject 1o & =T, piven

d(TR)}o dfgC}>0andQ>0

dA
The Lagrange function-may be stated as
L=R{Q,A)+A[TR-TC-A—T]
The necessary conditions for a maximum are ;

al“ co, 8_[_._
aQ aA Yy

-— Differentialing the L-function wilh respect to Q,

dL _ 4R n dR ac

aQ 0 MaQ 30

Given Q > 0, the above expression holds as an equality. Solving for €2 9C . we get
a

dC _A+1 aR =f14] JR °

3Q % -0Q aQ




Given that A >0, it is obvious that Mansgerial Theories wf

the Firmm
. BC aR = MC> MR for Baumol's firm, Note that in -
aQ aQ case of a profit maximising finn, by contrast, MC = MR
" Similarly differentiating with respect to A, -
aL E]R B_R FJ(AL]
dA BA dA  dA
Given that A> 0, the above cquation holds as an equality solving for , we get
9 (AE) _ dR
dA dA
J(AE)D A . N
\ ﬂ_: 1 +L =» Note that for a profit maximiser, this ratio is equal to 1.
dRAA
Given A > 0, the-advertising expenditure will be higher for a sales maximiser,
Thus. you may now argue that for a sales-revenue maximising firm,
aC aR 2(AE) ,dR 1
=== 1 +=
aQ DQ dA OdA A
This implies that surplus profits will be devoted partly to adverising and partly to increased
production. This is another prediction form Baumol's model. These models canbe
generalised with respect to multi-product firm. The pmducl—mlx of a revenue- maxlmlser
will be differcnt from that-of a profit-maximiser.
Dynamic Modcl -
The madti-period medel of Baumol is based on the following sct of assumptions:
1} The ohjective of the firm is to maximise the rate of growth of sales revenue over its
lifetime. .
2) Profil is not a constraint; iL is.the main source of financing growth of sales. Profit is thus
" an insirumental vanable whose value is endogenously determined.
3) Demand and cost curves have traditional shapc average revenue is downward-falling
and avcrage cost is U-shaped.
- Let us assume that sales revenue (R) prows aa rate of growth (g) per cent. Over its lifetime,
the firm will have a siccam of revenucs,
R.RU4g) R +gl=.....R(l+gp -
The present value of this stream ol future, revenues can be computed through the usual
technique of discoumin
R.R[.l."'g) (!+~r I+g\
141 L+r) I+r)
Where 1 is the rate of discount determined by the level of expectations and risk preferences
of the firm.
The total present (Uiscounted) value of all future revenues is
s=%._, R(l_:f}.'_)
| 4r
The firm attempts o maximise S by choosing appropriiie current values of R and g. Itis
obvious that
d-§ >0 and g_s..> 0
aR dp
Also note thae
p=g (x, R) = growth funciion and n=n (R, C, g, r) = profit function. The growth funclion
is actually derived from the profit function. Growth is mainly firanced by relained profils
which depend an current level of revenue (R). Costs (C), growih rate of sales (g} and the
discount rute {r). To maximase S, the Jirm can choose a particnlar combination of R and g
out of i set of akernatives. These combinations are plotied along the grewth eurve, shown
i lhe diagram. You may rote thut uplo point A, which corresponds to maximum profit’
level, both R and g tncrease simultancously. Beyond A, R increases but g falls Thus beyond 3

Rmm. sales revenue level and growth rate become competing goals.
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Jevel of revenue

The most desimble combination of R and £ may nol be a feusible one and vice-versa. Aclual
choice depends on desirabilily as well as feasibility. The desirability muy be defined in
teres of the iso-present value curve. This curve shows ail combinations of g and R which
yictd the same §,

You may recall the definilion of §.

S, the aggregate discounted present \;aluc of revenue depends on R and g, given the discoumt
rale r determined exogenously, Thus we can postulate that

S=a-g+b-R ... suchtha

This is'the-simplest form you can have—an equation of the iso-present value curve in the
slope intercept form, Thus, you may have a family of such curves, the highest onc
representing the largest present value of § and the lowest one representing the least possible

present value. The slope of this sieaight-line is given by bi; along a given curve, the level of
S remain same.

g &

Growth rate

Sq 5,

>
Revenue level k
For deciding on the optimum combination of R and 2. we have to combine bath the
preceding diagrams in one and design it as' a case of growth-constrained iso-present value of
revenue maximisation. In this cuse, the equilibrium solution is reached point E which
suggests ihe fiem will choose a combination of R” and g” 10 gel the highet possihie |

cvel of
S, given the growth function as a constrain,

The dynamic model described above can be madified 1o allow for exogene
profit, advertisement and other non-price compelition activ
dynamic madel are the same as those of slatic muodets,

ously determined
Hies. The predictions ol the

Empirical Evidence

Various studies have been conducied to test Baumol's hypothesis. However, the empirical
evidence is not conclusive ir: favour of or against the sales-muximisation hypolhesis. For
eXxample we may cite the findings of two sludies.
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Revenue level
McGvire, Chiv and Elling (see American Econnmic Review, 1962) have attempted 10 test
Baumels contention that executive salarics 1o be far more closely correlated with the scale
of operations of the firm than with profilability. Their results suggests tha correlation
between executive incomes and sales revenue is stronger than the correlation between
exccutive income and profits. However, it is well known that such correlation may not
necessarily imply any causation.

M. Hall (See Journal of Industrial Economics, 1967} in a comprehensive study has
attempied 1o test the hypothesis, implicit in Baumol’s model that if profits above the
minimum constraini are earned, celeris paribus, firms pursue palicies (for example, cut
prices, increasc advertising and investment) in order to increase their sales revenue. The
regression results of Hall do not justify this hypothesis. ’

Thus we have evidence both for and against Baumol's model. This calls for more empirical
research towards testing of Bauvmol s hypothesis.

Activity 1 . . }
1} Cempare and conirast Baumo)'s static models with dynamic model, with teférence to the
sel of underlyinp assumptions and predictions,

1) Given the fellewing conditians.

P =12-0.4Q (Demand function)
C=0.60"+4 Q-5 (Totul cost funciipn}
X2 10 (ProfiT constraint)

Find out the price-outpur decision under (1) unconstrained profil maximisation, (i)
uncansirained revenue maxintisation, and {ii) Profit-constrained revenue maximisation.
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Ans: Yurfables Cage (i) LCase tih) Case (lIl}
—_ Price —— a6 Lt
hput + 15 5

c) Consider the effect of cach on Baumaol's profil corstrained sales-maximising firm’s
belaviour. Draw diagrams, if necessary, 1o Hlustrae

i) [mposition of a lump-sum tax :

iii} Decrease in Overhead expenses @

e) In the context of drnamic model of Baumol's we have assumed that the firm intends to
maximise § subject 10 g =g Suppose you reverse the assumptions. The firm wants to
maximise g subject 10 S =5 Druw a diugram to iilustrate this new case. Would you agree
that the optimum decision rule (stated in terms ¢ ¢oni-marginalism) remains unchanged,
even if we reverse the assumption? ’
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maximiser, but for a profit-maximiser, it is less than 1. TRUE or FALSE ? Explain
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173 MARRIS’S M'UDEL OF MANAGER[AL
ENTERPRISE

Marris's model is found in two of his celebrated works:

* An article: “A Model of the Managerial Enterprise” in Jom'naf of. Econonur.s. 1963
- * Abook: Theozy of Managerial Capitalism (Macmillan) !964

Marris_has propounded a dynamic madel of the firm, by sr.atmg clcarly the objectives and
the constraints of the firm.

Objectives and Constraints

The objectives of the firm is maximisation of the basanéed rate of gro'wih' (G). The G ilself
is dependent on two factors : the rate of growth of the demianlfopfirm’s producl (G%) and
the rate of prowth of capital supply (G* . Thus

G=3G41=G . - .

In pursuing this balanced growth objective, llL' firm faces two constraints; managerial ,
constraint end financial constraints. The menagerial constraint is set by skill and
efficiency-of available manager's team. The Financial constraint is set by the desire of
managers [o aitain the maximisation of their own utility function and their owner's utility
functjor

In modem organisation, ownership Is separated from management. It is true that owners and
managers have conflicting interests, Bul it is true that sometimes, their interests may .
coincide. “Balanced growth of the firm™ is one such common area of interest. Bath
managers and owners are interested in this, because balanced growth ensures fair retumn on
owner's capital and it aiso ensures continued trust and fzith in managers who have achieved
it. If the firm is not having balanced growth manager's job may be at stake just as owners
capital is at stake. Thus the gozals of managers may coincide with the goals of owners. In
other words, despite ownership being divorced from management, owners and managers stitl
may work together for a common cause or cancern, viz, balanced growth of the firm.

In this context, Mamis specifies two different utility functions—one for the manager and the
other for the owner. The utility lunctions of the manager (U,,) includes variables like
salaries, power, status, job security (s) etc. The utility function of the power (U,) includes
variables like profits, capital, cutpul, market-share, public esteem etc. But most of these
explanatory variables are uitimately related to the size and the steady growlh of the fim.
Thus Marris states :

U =m (G5 s)

U=0(G"

To start with, Marris treais s as an exogenously dcl_ermincd constraint by assuming that there
is 4 saturation level of job security. Above that level, (9L / ds) = O, while below that level,
(8U_/ ds) = ex. With this assumption the manage-ial urility funciion can be restated as
U_.m (G% where

s= 5 is the job sccurily constraint.

We may now relook at the conslrainis in this model. First is lhe inanagerial constralnt.
Marris adopts Penrose’s thesis thal there exisis a definite limit on the rate of managerial
expansion such that “managerial ceiling™ sets a limit to the growth of a firm. Sccond is the
financial constraint which can also set a limit to the growth of a firm; and this constraint
originates in the job-security considerations. In view of job-security, the managers become
risk-avoiders by choosing a prudent financial policy which consists of determining optimum
{evel§ of some crirical financial ratios such as

£} Unde-:r_i-r;iperfu-:t market conditions, the price elasticity of demand equals-one for a sales--

Managerial Theories of
the Firm
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1) Leverageor Debt Ratig, r, = Value of debts/Total assets

2) Liquidily Ratio 1, = Liquid asscts/Total asscts
3) Retention Ratio r, = Relained profits/Total profits

These three ratios may be combined into a single parameter, Tto represent the financial
security constraint.

To affect balanced growth of Marris's firm, there are three Instvumental varigbles.

T, the financial security co-efficient

d, the rate of product diverification
p. the average profit margin

Constdering the ser of objeclives, constraints and instruments, Marris's model in the
complete form may be presanted as follows:

Structure of the Model

1) Demand growih equation 1 GY=D (P, d)

2) Profit equation’ ix=m(p,d) .

3) Supply of capital equation : G'=T{x (p, d)]
4) Security constraint TS < .

5) Balanced growlh equilibrium condmon Gi=G

It may be noted that the level of profit, , is endogenously determined, whereas the security
constraint, T, is exogencously determined by the risk-attitude of the managers. Given this,
the balanced growth of the firm is effected through the operation of two instrumental

variables, p and d. In balanced growth fc-mulation we have in fact, one equation in two
unknown :

D (p.dy=T{x(p,d)]

Activily 2
a) State and explain 1he limits o the growih of a firm.

.¢) Examine the role of Profit as a variable in Marris™s mude], Is it endogencous and

cxogenous ? Is it a target or an instrument?

d} Inthe conlext of the theory of firm. compare and contrast the dynamic models of
Baumol's and Marris.
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¢) Atlempl lo collect some empirical evidence towards lesling Marris's hypothesis. For
exanple, in other o tne up managerial efficiency. the Indian Public Enterprise ",
Seleenion Board is locating Chiel Executives from the private sector. Or. say, in order to
overcome financial problem , many of our public enterprises arc being allowed 1o float
honds, Can you quote many mor: of such instances? '

17.4 WILLIAMSON’S MODEL OF MANAGERIAL
. DISCRETION

In his anicle “Managerial Discretion and Business Behaviour” in American Ecanomic .
Review (1963), Williamson argues that managers have discrelion in pursuing policies which
maximise their own utility rather than atlempting the maximisation of profits which
maximise the utility of owner-sharcholders. ' o

Managerial utility function includes such variabies as salary, sccurity, power, status, prestige
and professional excetlence. Of these variables, only salary is measumblc, the rest are non- -
pecuniary and non-operational; but these can be measured in terms of other variables, For
example, manager’s prestige and position is reflecled in terms of the amount of emoluments
or slack they receive in the form of expense accounts, luxury offices, company car and etc.
Similarly staff expenses may also act as'an indication of man‘ngc;‘s_poyver and position. * -
Being the head of a large staff is a symbol of power dnd status. In the same way, the level of
discretionary investment gives positive satisfaction to managers. Considering all these, the’
uiility function of the manager may be writien in the form of

U=u (S, M, L), where .
S = Staff expenditure

M = Managerial emoluments (slack)

I,= Discrefionary investment

Before we construct a mode] of the managerial utility-maximising firm, let us intreduce -
some basic relations and definitions.

Relations & Definitions
i)  The demand of the {irm, P:
' The fimm has a known downward sloping demand curve such that

P=P(Q, S, E} Where Pis the price per unit
Q is output
S is staff expenditure
E is a demand shift parameter

Thus, -ap<0; §£>0:md-a—P>0
0 95

ii} The production costs, C:
. Costs depend on the level of output such that

C=C{Q
dC
g]-6:-0

iil) Actual profit.ma:
Actual profit is sules revenue less 1o1al cosls including staff expenditure

ma=R -C -5
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iv) Reported profit, o
This uctual profit less managerial emoluments is reported to 1he 1ax authority
mr=nu-M=R-C-8§-M

‘v) Minimum profit, m 0
This is the critical minimum profit (afler tax) which is required 1o pay reasonable

dividends to the shareholders, without whict the “job sceurity™ of the manager may be
al stake. Thuy

arzn O+ Tand
T=T+tnr Where T= FaldP-Sum ax
L= marginal 1ax rate
vi) Discretionary investend, I,

This is the amount feft from the reported profit after keeping the critical minimum
profit and the tax obligations. Thus

Ip=m,—m ~T.

vii) Discretionary profit, n,
This is the amount of prefit left aficr subtracting the minimum profits and the rax.
n,=m-n ~T. ’

The Model

We may now venture to construct Williamson's model in jts complere siructure. The
oplimisation preblem in the model may be staled as

Maximise U= U (S, M, I)
=U@S, M r—xn ~T)
Subjecttonr2m +T
Itis assumed that the marginal utility of each of the component of the utility function is
diminishing but positive. Thus means that § > 0, M > & and I, > 0. With this assumption, the

constraint becomes redundant and we may treat this oplimisation case as a simple case of
unconsirained utility maximisation.

Substituting

m=ga-M=R-C-~S-M

and T=T+1(R-C-5-M)

we obtain,

U=UIS. M {(1+D(R~C-5-M)-0])

we may also substitute M as fotlows. Define P as the ratio of retained to actual profit :

ar
P=—=nr=na-p
na

Thus,ar=ta-M=ma-P
Therefore, M= (l - P) ra = (I -PY(R—-C-5)

Where (1-P) is the propertion of profits obsorbed by emoluments. Thus the managerial
utility function in the final form, appears as :

U=U[S{1-P) R~C-8),P(L+1)(R-C-8)-n0})

Assuming that 1 and 70 are being exogenously determined. We are left with three policy

variables : Q, S and P. The manager has to choose such values of these variables which will
‘maximise utility,

In the maximisation procedure, let us denote the first partial derivative of U wilhlres-pccl to
S.Mandl, as U, U,and U,, that is

dU au au
—=U f ——=U'1 —
as ~ am ramdgpr
The total differcntial of the managerial utility function will be
dU=U, (dS)+ U, (dM) + U, (d, 1)

Equality the partial derivatives of the managerial utility function to zero {by way of first
order conditions) and taking into account the above 1o1al differential, we obtain:

=U,
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dQ aQ aQ 2Q,
iy Youeua —P}(a—R—I} +UyPQI —l)(a_R.—l) -0
a8 " dS. ds
Y

i 3p =ULH-DR-C=-9+ U1 -0 {(R-C-8)]=0

From (i), we oblain :

iv) (gg——g—g—) (U201 -P)+ U3 (P) (1 -0] =0

The only way this equation (iv) to be satisfied is

(Elﬂ_a_c —0=2R_9C | MR=mC
dQ dQ dQ 2Q
= Thus output decision is based on traditional equi-marginatisin,

From (i) we obtain :

Uall ~PY+ UxP) (] -1
Given the assumpiion that all elements appearing in the fraclion are posilive, it follows that

JR This implies that the managerial finn will employ administrative stafl beyond
s the oplimum level (i.c., beyond the point where MR = MC). Thus there is a
tendency for managerial firm to overspend on staff or 1o employ more administritive stalf

than a profit-maximising firm.
Lastly, fram equation (iii), we oblain
(Vi) R-C-8)[~U, + l+y]=0

Given (R~ C - 8} 50, for (vi) to be zero, we must have
U, +U (1 +1)]=0

or U, = (1 + 1) ] U, => This implies that some amount of profit will be obsorbed as
emoluments, the amount depending on the tax rate: higher 1, the smaller U/U,, the smaller
the marginal rate of substitution of emoluments for discretionary investment, and the more
will be spend on M and the less on Iy

Implication of the model
We may now attempt a comparison of the urility-maximising firm with the profit-
maximising firm as follows:

Polnts ol utltity meximlsing Prefit maximlising
comporlson firm ﬂrn‘[
Equilibrium IR _JC dR _dL
condilion 5‘5‘ﬁ JQ a0

(.JE.\:[ '?_R_zl _

25 a5

p=<l p=1
Dexision . M>0 M=0
vartables of 5>»0 5=0
cquilibriurn >0 I,=0
Shifts in 3¢ 9% 3P aQ__ 3§ __ oP
macket demand | 5020 =220 men b PV vt vt
Anincredein |30 _as . 9p TG 95 ap ¢
the lax e . 3-1—:» U:-a-l-:-D;aoD: E= .aTn 'é':'=0: .
Effect of n 9Q 35 _ap " dQ- 05 - AP.
lump-sum tax Fr iz <lizg=>0 L
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a) Suggest economic term for the following, as indicated betow: ™

%g: Marginal Utility ufslnfl'cxpendiiurc ' L

firm.

them.

17.5 SOME COMMENTS ON MANAGERIAL MODELS

Williamson's model is a-realistic one. He has tested the hypothesis that managerial

discretion influences the expenditures for which managers have a sirong “expense

preference™ (staft expenditure, emoluments, discretionary investment). Some of his expirical
10 - evidence do support the managerial discretion model :

=R ) Y Ar=p=erar 1) —-4[.“....! EI T T
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1) Increase in S and M in boom, and drastic cut of these expcnduure.s in recessions
2) Reaclion of firm {o changes in 1axation ’
3) Changesin Q, S and M in response to chunges in ﬁxed cosis

4} Drastic cut in 8 by newly appointed top Thanagement, wnhout uﬁ'ecnng the producuwty
of the firm. .

However, it is felt that such available evidence is still not sufficient for verification of a
theory. More empirical research is needed o establish the propositions of these new -
theories. '

The managerial theories have got some basic limitations. For example, these theories fail to
explain oligopolistic interdependence in non-collusive markets. Such theoties seem suitable
for large firms where there is scope for *product diversification® and * discretionary .
investment'; for a'small firm, managerial discretion is limited. Also, the managerial models
do not explain how price is determined in the market; their focus is on outpat as a decision
variable and the impact of output decision i revenue, costs, profit ete. The managerial
models do not capture all the constramts which the firm aces. Williamson's model, for
-example, assumes away the role of constraints in a very convenient way. Marris’s model
talks of only two constraints—managerial and financial. In real life, the firm has to face
many more constraints—social, cultural and physical (environmental). Finally, the
managerial (and the behavioural) models do not really replace the tradition cconomic theory,
rather they re-inforce the profit-maximising behaviour of a firm, For example, Williamson's

medel can be treated ns u general case which can incorporate traditional economic theory's -

profit-maximisation hypothesis. Williamson's model yiclds identical resulis, compared to
traditional theory, il the ratio of reported to acwal profit, P = I and the marginal utility of
stalf expenditure, U, = 0.

The peint remains that the traditional econon'’.. theory and its profit maximisation
hypothesis need not be dispensed with. Tie behavioural models and the managerial models
are not free from limitations. For example, these models do not focus on “industry
cquilibrium” situation. Some of the concepts of these models do have their counterpart in
traditional economic theory. For example, the concept of “slack™ exists in traditional theory,
in the name of “economic rent™~actual price exceeding (he transfer price (opportunity cost)
of a factor. Similarly “Managenal ceiting” is nothing but wraditional thcory may describe as
a forms of *managerial diseconomics’—some sort of *internal diseconomies of scale'. Thus,
the traditional economic theory is not torally useless,

17.6 SUMMARY

In this unit, we have moved from behaviourism to manageriatism as an alierative to the'
traditional economic theory. §n the process, we have focused on the behaviour of an utility-
maximising {irm in contrast (o that of a profit-maximising firm. In particular, we have
specified the vtility funclion of managers in contrast to that of owners. Thus. the focus has
been more on the behaviour of a group of individuals than on the behaviour of a group of
firms, i.e.. industry situation. Such an 2pproach has uses as well as limitalions, More we
cxamine these uscs and abuses, more we may discover the strenglh of traditional economic
theory. In fact, despite its inadequacies, the profit-maximisation hypothesis still remaip a
fundamental construction whick ~ s a lot of applicability in real world business situation.
You must have observed by ** . ume that the behavioural and managerial theories do only
supplemertt rather than substituie the tradilional theory, [f s0, we need Lo revisit the concept
of profit and its measurcment: this is the subject matter of our next unit,
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17.8 SELF-ASSESSMENT TEST

)

2)

3)

4)

3)

Anempt a comprehensive comparison belween:

a} Managerialism and Marginalism

b) Managerialism and Behaviourism

Examine the policy-implications af the pnnclplcs underlying the models of :
a) Baumol

b} Marris

¢) Williamson

Explain, with reference to the context, each of the following propositions:

a} Profit may be exogenous or endogenous depcndmg upoen the time-horizon of a firm's
aclivity.

b) Ma:gmal utility of discretionary investment must be proportional to marginal utility
of managerial, emoluments (slack), the pmpomonahty factor being dependent on
exogenously determined Lax rate

c) The growth of a firm’s activily is desirable, but balanced growth may not be always
feasible in view of limits 10 firm’s expansion,

Critically examine the models of ‘managerial enterprise” and ‘managerial discretion’. In
particular, comment on the existing empirical evidence towards verification of these
models. -

Comment on cach separately:

a) If the resources (and costs) are not given, the multiproduct firm will reach a different
product-mix, depending on whether it is a profit-maximiser or a sales-maximiser.
b} “Sales-maximisation is nol incompatable with the goal of profit-maximisation”
(M.H. Peston)

¢} Product diversification and Advenisement : Both have revenue and cost implicatiors
in a single-period and over multi-period,
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[8.10 Self-Assessment Test

18.0 INTRODUCTION

Profir-maximisation lies at the hear of raditional economic theory, Even behavioural and
managerial theories have not dispensed with profit concept; rather they have come up with
various other concepts of profit such as actual profit, reported profit, critica! minimum
(tacget) profit etc. Also, profit is sometime: s¢en as endogenous, somelimes as cxogenous.
Considering all these, profit is a very mixed and vexed concept. We need to relook at profit
concept and ils measurement, we need to recount the role that profit plays in the context of
business decisions; we need to reexamine the sources and uses of profit, All these are
necessary towards a better understanding of profit as a decision variable. Firms may ot
maximise profit, but all firns do have a profit policy. As such, we cannot neglect profit
analysis,

18.1 OBJECTIVES

On reading this wnit, you should be able to:
® understand different concepts of profit;

* appreciate the difficulties in measuring profit;

* explain various theories of profit;

¢ locate the determinants of a profit policy; and

* distinguish between the short-term and long-term issues in the context of profit
planning, control and management.

18.2 CONCEPTS OF PROFIT

The concept of profit is not one, but many different people talk about different concepts of
profit, sometimes their concept may not tally. '

You may recall the distinction we have suggested in the introductory unit—a distinction
between accounting profit and economic profif. An accountant looks at profit as a surplus
of revenues over costs, as recorded in the books of accounts. An accountant is interested in
accounting, auditing, planning and budgeting profit. The accountant does not take carc of
implicit or opportunity costs. The economists, on the other hand, are very much concemed
with the opportunity costs. From the accounting profit, he takes out these implicit costs to
compute his economic profir. Thus

n=R-C
T=n-0C
=R-C-0C 43
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where T = Accounting profit
R = Revenues -

C = Explicit Costs

OC= Oppormnit'y Costs

Since every detision involves a sacrifice of alternatives, the opportunity costs are implied in
any decision-making. Therefore, the economists would like to consider them in computing
his profit. On the other hand, for an accountant, the opportunity costs are subjective; those .
are not accurately measured always and therefore, those costs are ignored. But if opportunity
costs are considered then economic profit (7) would tend to be less than accounting profit
(x) of course, T may be equal to 1° only under the assumption of zero opportunity cosls; but
in real world decision situation, this is a highly unrealistic assumption.

Think of a simple realistic situation. A trained mechanic has staried a repair shop by
investing his own capital of say Rs. 5000. His shop is located in the parage of his own house
such thal he pays no rent. Annually, he makes 2 net income of Rs. 10,000; this is the
difference berween his revenue eamed (Rs.25,000) and his matenials and all other explicit
costs (Rs. 15,000). Had he not started and run his business, the mechanic himself could have
eamed a monthly wage of Rs. 500 i.e., an annual salary of Rs. 6,000. Similarly, had he
invested his capital of Rs. 5,000 in the bank, in course of a year, he would have got a2 10%
return on it, i.e., Rs, 500. In the same way, his garage would have fetched a monthly rent of
Rs. 200 i.e.. an annual rent of Rs. 2,400. The informalion can now be presented in a tabular
form :

Total Revenue eamed = Rs. 25,000
. Total Costs of Operation = Rs. 15000
Accounting Profit (x) = Rs. 10,000
QOpportunily costs of -
» Chwn labour {(wages) = Rs. 6,000
o Own capital {inlerest) L] Rs. 500
o 0w building (reng) = , Rs. 2400
Tota! opportunity cosls = ke, 8,900
Therefore, econamic profit (K7 = Re. LllO

You may note that economic profit is less than accounting profit by the amount of
opportunity costs. Sometimes, there may be ‘accounting profit’ but ‘ecotomic loss' in the
same operation; much would depend on the order and computation of opportunity costs. In
the example, all our opportunity costs were neatly calculable, but in reality it may not be so,
because some opportunity costs ntay be in real rather than monetary terms; they may be -

" subjective rather then objective; they may not be always quantifiable and measurable, This

is what makes computation of ‘econcmic profit' a dilficult task, This is not to deny that
calculation of economic profitability, even if it is just approximate rather than accurale is a

" useful guide to decision-making. The business firms hardly prepare data on economic profit.

The balance-sheet data that you have often access to records only accounting profit. Such
accounting profit reflects the performance of business unit. In fact, the operationat efficiency
of the business unit canbe judged in terms of some charts. There are some charts which may
record accounting profit data in such a way thal it can help the firm in controlling and
managing its activities in specific areas. Let us reproduce some of these charts below,
because those can provide you an insight into various concepts of accounting profit. You
may be already familiar with some of these chanis. :

Prollt Performance Chart

Sales Revenue

-——  Direct Costy (on labotr, materials, varisble expenses)
Contribution | ’

—  Fixed or Period Cosls

Gross Operaling Profit

—  Depreciation .

Net Operaling Profit (EBIT)

—~  {Interesis + Tazes)

Net Profdt
— Dividends
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Management Achlevement Chart

TP = Total Managemen! Performance

oMP =  QOperating Management Performance

FMP = Finaneial Management Performance

5 = Sa'es Revenue

1 = Investment or Capital employed

C = Coniribution

or = Operaling Profits

NP = NetProfit

NW = New Worth (ic.. Asscts — Liabililics)

(TMP] = [OMP) = [FMP]

T
B - Beses o 2]

T T 7 T T T

Net profit Tumaver Profit  Margin Finzncial  Financial
1o nel worth - Raio Volume af Operation Leverage
Ratio Ralic  Safety Retio Ratio
DU-pont Control Chart
Rare of return on investment (RO1)
! ' Il
Eaenings as percenl of xales Sales umover
4 : I
Earnings/Sales Sales/Total Invasiment
I J
Sales Revenue less Cosls : Fixed Capital + Working
Capinal
]
J
Cosl of sales Cash
+ Selling expenses + Inventories
+ Adminisirative expenses + Receivable

When you examine these chants carefuliy, you may encounicr a host of accounting concepls
of profit. Which panticular concept will be used by an acecountant in 2 given situation
depends partly on “accounting convention™ and partly on “accounting convenience”,

In the same way. when an economist uses the concepts of profit, he has a host of concepts
fike actual profit, reported profit, a critical minimum profit. Sometimes profit is treated as a
“constraint i.e., target profit (mark-up); sometimes profit is the goal variable. Somelimes

profit target is exogenously determined outside the system; sometimes it is endogenously
determined. For example, Eaming Before Interest and Taxes (EBIT) and dividends together
detcomine the net resained earning of the fivm. The various economic concepts menticned
here have already been referred earlier. In case you do not remember them. Y,ou may like to
ro back to some of the previous units. ’

Aclivity 1
a) Construct an example with imaginary duta to show that despite making in accounting
profit, a firm incurs an cconomic loss.

b} Distingnish briefly between :
i) Fconomic profit and accounting Profit :

i1) Gross profit and net profit

Profit Concepts and Analyis
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vy RO andd net ratie NP

¢} An accountant judges totad managenient performance through tie concept of
“averazes”, whereas an econamist uses the concept of ‘marginals’. TRUT: or FALSIE?
Expslain.

(Hint : For an econontist. profit maximisation by a firny must satisfy Ihe condilion,
Marginal profit = zcro. For an accountant, management performance chart hax all
paramctars in the form of ratio or averages.)

d) Despile an increase in sales revenue, a firm's rate of retum on invesument is showing a
downward trend. How can this be? How wonld you conlrol Lhis situation?

18.3 FUNCTIONS OF PROFIT -

Based on the discusston abo(rc. particularly the concepts and the chanis, you will find that
profit has a very important role in decision situations. We may categorically state the
functions of profit :

1) Profit Is a measure of operational efliciency of the firm. An increasing level of profit,
other things remaining the same, is an indicator of effective business strategy and
efficient business tactics, It reflects management performance, operational and finencial.
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2} Prafitis the premium that covers up the cost of staying in business—replacement,
olsolescence, risk and uncertainty.

3) Profitis the source of internal finance. The net retained camming is used to finance
expansion and replacement programme. Profit reflects the security and solvency of the
firmn.

4) Profit, its level and rate, is the basis of financial decision analysis. Commercial
profitability is an established crilcria of project evalualion or appraisal.

5) Profit reflects the income-caming capacity of the firm and thus determinces if the firm
is capable of discharging social responsibilities (like adoption of a village} or not. This
is the reason why public enterprises are also required 1o generate profit as a reinverlible
source.

6) Inter-firm comparison, inter-industry comparisen or product-line comparisons are
all facilitated by the index of profit.

7) Profit and its sources alse indicate the areas of planning, control and management,

You may go on enlarging the list. The peint remains that no business firm can function

without having a profit policy, because profit plays a crucial role to help decision-making.

Activity 2 .

a) We, ofiten hear of ierms like *private profit’ and *sacial profir”, Give examples. Why is
this distinction usefui?, - .

c) Name some profit-hased Jinancial raiios which vou witl chaose to indicate the financial
health of a company.

18.4 MEASUREMENT OF PROFIT

The difference between accounting profit and economic profit makes the measurement of
profit a difficult task. The difficully arises due to the difference in cost concepts. The
cconomists ‘opportunity costs’ are not easily identifiable and measumble; on the other hand,
the accourting costs, both direct and indirect, are easily identified and recorded,

A fundarmiental accounting principle is

Assets = [Liabilities + Proprietorship]

[Assets — Liabilities] = Net Asscts = Proprie*orship

The balance sheet of the firm indicates the value of the firm’s assets cormresponding to
claims of creditors and owners at some given time. The income statement or proftt and loss
statement records the changes in these itemns resulting from business transactions over
coursc of a year. The funds flow statement records the sources and vses of funds. In

preparing these statements, the accountant normally shows assets valued at original
{historical) costs. By contrast, the cconomists value the assets a1 replacement costs. Tdeally,

Profit Concepts and Analysis
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the economists iry to assess the present value of future cash flows which existing asscts will
bring. Traditional financial accounting finds it unsatisfactory, because it is somewhat
speculative. '

There are three specific aspects of prefit-measurement where the use of accounting profit
and of economic profil give different results

| Deprecialion .
An accountant measurcs the cost of depreciation by several methods.

i} Straighi-line Method whercby a ixed percentage of original value of the asset is
deducted annually over the working life of the asser. Thus

F— S] Where F = Cosl of the fixed asset

D= S = Salvage value

n
n = Life of the asset

D = Annual depreciation change

i1y Diminishing-balance Method whereby a constant percentage of an annually
diminishing written-down asset value is deducted such that

o]

i) Annuity Method requires the cost to be covered equal the fixed costs of the asset F,
plus an interest rate, 1, equal to the cost of capital, covering the annoal fixed
instalment over the estimated fife, such that

o

iv) Service-unit Method is appropriate where he lile of the asset depends on its use

rather than time. Here the difference between fixed asset costs and its salvage value
is divided by the life time capacity, Q. such that

D[u
Q

For an cconomist, the above accounting methods are of no use. The economist looks at
depreciation i terms of opportunily costs and uses the assel replacement costs (R) rather
than Lhe original or historical costs of the asset (F). R is the difference between the new
investment (1) and the salvage values (S) of the old machine. Thus

R =I- Sand
R > F during periods of inflation
R < F during period of falling prices.

The replacement iavestment is needed to keep the “capital stock intacl”. The opportunily
cosls of nol laking limely replacement is increasing level and rate of depreciation and/or
obsolescence.

2 Inventoery Valuation

This is arother area of profil measurement where accounting conventions and econemic
concepts give different resulls. Inventory or stocks refer 1o goods in pipe-line—
difference belween produciion and consumplion. When production exceeds
consumplion, the stocks file up. Such inventory-building or stock-filing would have
posted no problem of valuation, had prices remain constant. In reality, prices do not
remain stable, malerials costs change and, therefore, the valuation of stocks must
change. The accountant uses his standard methods some of these methods are:

i) First-In-First-Out (FIFQ) : Materials are wilhdrawn from stocks in the same order
they are acquired such that current manufacturing costs are based on the oldest
maierials in gtock.

ity Last-In-First-Out (LIFO) : The most recently purchased malerials are withdrawn
- first from the stock such that the current manufacturing costs are based on the cosls
of the newest material in stock. )

iii)- Weighted Average Costs {WAC) : A weighted average of different costs, |
corresponding 1o different Losts of materials purchased at different periods is used
for valuation of stock.
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This reads that the share of profits to national income depends on investment rmte (—) and
propensities 1o save of the capitalist and the wage camers, i.c., (sc and sw).

To sum vp. there are both micro and macro-econemic views aboul profit. Not a single view
by itsclf may suffice to after a satisfactory explanation of profit. To explain inter-firm or
inter-industry difference in profil, you may have to use a number of theorics simultancously.

Activity 4

a) The history of economic thought abounds in profit theerics. but most of thera {all into
three inajor calepories sugpested below, Write down the basic preposition against cach
category. Also function the list of suthors,

'G“r;;.up of Throrfes . Propositlon
Fn_rﬁja_c:ﬂmy and funclional : !
theories

Triction and monopoly hzarics

Tecbnology and mnovalion
theories

b} Why can’t all ‘inventions® be treated as innovations.?

c) Marx would have :1rguc'd -workers do not save. because they cannot save, capitalists
save their eniire income, because they survive on surplus value produced by labour™. If
%, how does Kaldor's proposition about the determinants of share of profit to national
tncome change? ) )

[Hint : Assurmc sw =0, but sc =[]

18.6 PROFIT PLANNING AND CONTROL

Profit planning relers to operating decisions in Lhe areas of product ling, volume of
preductions. and pricing, whatever the firm’s profit goals may be. profit planning must rake
inio account the expected demand for firm's products. its capacity to mect the demand, and
alt of its costs. A good profit plan should identify objectives. set targets and specify the
instruments (or attaining 1hese. Profit planning, control and management is a shor-run as
well as a long-run operation.

Profit Concepts and Anal;
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There are a number of approaches to profit planning and control as used by the accountant
and the economist. Some of these may be bricfly discussed here :

i) Profit Budget
ii} Break-even Analysis
ity Regression Analysis

Profit Budget

A profit budget serves the function of planning, coordination and coatrol of firm's uctivities.
The budgeting process enables managers 10 anticipate their needs, and forces coordination of
firm’s activities that otherwise might not take place. The contro} function is nat automatic,
but by means of suitable reports, it enables management to maintiin a systematic check on
the company 's operations in terms of planned verse’s actual resulis. :

Break-even Analysis

It is an adjunct to profit planning that graphically or algebraically portrays the probable
effegts of alternalive courses of action. You may recall the graph in a preceding unit where
we have illustrated the break-even point and the break-even output {(Q'). Also ir the context
of cost application, we have derived the measure of break-even output volume (Q%) and
value (Q*). You may recall :

p Q= TEC_ _TEC
P—AVC AM
_ i) Q'=PQ" You may also add now:
iy s TRC ___ TRC
1-(AVCP)  1- (IVOTRY
iv) Bp=—DC ", 100
P-AVOQ mxx

Where TFC = Total fixed costs

TVC = Total variable costs

AYC = Average variable costs -

P =Price

ACM = Average contribution margin
S*  =Break-even sales

%y, = Break-even percentage of capacity

An Example - -
Suppose an airline carry a maximum of 10,000 passengers per menth on one of its routes at

a fare of Rs. 850. Variable costs are Rs, 100 per passenger and fixed costs are Rs. 30,00,000.
In this case,
Qn = Re3000000 _ 4000 pa.sséngers'
Rs (850 - 100) i
“=Rs. 850 . x 4000 = Rs. 34,00,000
8 .
s° = Re3000000 _ oo 1400000
1 - Rs.(100/850) . )
Fp = [F53000000 . 105] _ 40 per cent
. |Re7501(10,000)
In order to project the production and sales necessary to the planned profit () is reated as
an additional increment of fixed costs. Thus, the basic equalion now change :

o = TEC+n
. P=AVC.
v Y
0 ors® = TECHE_
L 1-AVCGR)
%B=£L )
{P_AVC}Qmu

LTt §

SUTT I W BTG = T

TR e




IExample Continued : Profit Concepts and Analyais
Continuing with the preceding example, suppose a profit target is fixed at Rs. 20,00,000 -
Then using 1he above formula, you may find that now

Q" = 6667 pussengers

Q" = Rs. 50.66,670

4, = 66.67 per cent

I follows that in urder 1o reduce the break-cven point, thece are either of the threg
alternanves cpen :

* Reduce lixed cosis

* Reiluce avenge variable costs

* Invrease price

In pursuing an tlternative. the managemiear is reguired 10 keep nwrgine-ot-safety (MS) which
may be defined as :

oy __Tn
either. MS TTC
Q'-¢’
or, MS = """-—E—-
Q

You may observe Ihat the break-even analysis is simple, casy to understand, and relatively
inexpensive e perform. s weakness is the assumplion that profit is a simple function of
outpul..ln reality. profit ts alko utfected by production process, selling effort, and other
factors—internal and external to firm.

Regression Analysis

This is another method commonly used in profit planning; this precedure relate o profit
forecasting. You may recall demaad forecasting; it is the same econometric technique. The
only dilfcrence is thal instead of ‘demand”, you are now 1o consider “profit’ as a varable,
The goul of regression techiniyue is 1o discover a funcuonal relationship beiween the
campany's profil and-other explanatory variables. In practice, this approach 1o profil
lorecasting is grealy enhanced when some fogical lead-tag relationship can be found
hetween company's profit and other variables, where such logical relationship cannot be
found, the independent variables must themselves be forecust befure a prediction of profic
can be made. Of course, the limitations-of regression as a siatistical technigue should also be
taken note of.

When you move from planning to control of profit, you should remember that the best
method of evaluation 1s simply to compare actual profit (performrance) with budgeted profil
(performance) and te undenake necessary steps 10 bridge the pap between achievements and
iuspirations,

18.7 PROFIT POLICIES

You may recall, while reviewing critically the cconomic theory of firm, we have madea -
remark. Firms may not maximise profit, but they do have a profit policy, we may now
like to reler wo various facets of profil policy decision. After all, profit planning and profit-
policy musl go topether, the former is mere technique oriented while the later is more
stratepy oriented, The firm has to consider a lot of short-run and long-run factors in
designing ils profit policy.

There are two issucs involved in profit policy decisions : (1) setting profit standards and
{2} limiting the 1arget proftr,

Profit Standards

This invelves a choice of a particular measure and concept of profit with reference to

which achievements and aspirations may be compared. You may refer back to the “profit

performance chart” so that you may choose an appropriate concept and measure of profit;

much would of course depend on your ultimate goal. In general, you have to choose from

among concepts like net retained earning, net operating margin, rate of retum on investment,

elc. . 55

eyl

T T TTIRTEIT]

e

TSR

T ormmL b=

L e g




The Firm In Theory and

Practlce
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The next task in profit policy decision is to decide on an acceplable rate of prolit based on
various considerations such as

1} Rate of profit eamed by other firms in the same indusiry.

ii} Normal or histerical profit rale earned by the firm itself in the past.

iii} Rate of profit sufficient lo aitract equity capital.

iv) Rate of profit necessary to generate intemal finance for replacement and expansion.

Profit Limits

In addition, the firm considers a set of cnvirenmental factors to limit its rate of target profit.
Profit target should be limited - ucl 1hat

i) the sharcholders do not ask for higher dividends:

1i) the wage camners do not ask [or higher wages:

ili} the Government {lax officials) do not ask for higher taxes;
iv} the consumers do not ask for lower prices and discounts;
v) the supplicrs do not ask for cnhanicd rates;

vi) the goodwil! of business is not affected.

In short, while deciding on the target rate of profit, the firm has to minimise the paymenls of
“'slacks™ and to maximise the capacity 13 absorb external “shocks”,

18.8 SUMMARY

We have questioned the ]Sroﬁl-maximising hypethesis; but we have not been able to
challenge the fact that alt firms do have a profit policy. In vicw of this, we have undertaken
a review of various concepts and measures of profit, we have compared and contrasted: the
accountant’s view of profit with the cconomist’s view of profit. We have seen that basic
difference between the two views lies with regard to calculation of opportunity casts, real
value at constant prices, use of current price in valuation etc. We have also made reference
to various theories of profit to explain the emergence and growth of profit. Vardous theories
have been grouped into tradilional, modemn and recent theories, Aliermatively we have also
suggested another classification into functional and compensation theories, friction and
monopoly theories, technology and innovation theories. Next, we have moved from theories
lo empiricism; we have tackled issves relating to profit policy decisions, profit-planning and
control. *You should now appreciate that profit is a mixed and a vexed concepl, but it plays
an importanl role in managerial decision making process.

18.9 ADDITIONAL READINGS

K K. Seo, Managerial Economics, Richard. D. Irwin Inc., Sixth ed. (First Indian Teprint.
1988), Chs. 13 & 14.

David Solomon, “Economic and Accounting Concepts ol Income”, Accounting Review, July
[961, pp. 374-83.

J.L. Riggs, Engineering Economics, McGraw-Hilt. N.Y. 2nd ed.. 1982, Ch. 3.

18.10 SELF-ASSESSMENT TEST

1} Explain, with suitable examples, the conceplual and statistical problems involved in
measuring economic profit rather than accounting profit.

2) Suave Hats, Inc., manufaclures men's hats ang sells them at Rs. 25 each. Its 10tal fixed
costs is Rs. 6000 per week and its average variable cost is Rs. 13 per unil.

a) What is the company's break-cven sales volume? Draw a break-even chart to
illustrate.

b) What would be company’s prefit be at its normal production capacily of 2000 hats

oarwenl?
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This reads that the share of profits to natienal income depends on investment rte (— and
propensilies to save of the capitalist and the wage camers, i.c., (sc and sw).

To sum up, there are both micro and macro-cconomic views about profit. Not a single view
by itsel{ may suffice to after a satisfactory explanation of profit. To explain inter-lirm or
inter-indusiry difference in profit, you may have to usc a number of theories simultancously.

activily 4

a)} The history of cconomic thought abounds in profit theories, bul most of them fall into
three major categodes sugpesied below. Write down the basic proposition against cach
- calegory. Also [unctivn the list of authors.

(i.n-a;.lﬁ-r? Theorles ’ _ Propnsition

Compensatory anid functional
theorics

Friction and monopoly theories

Teelhnolepy and fnnovation
thoorics

b} Why can'tall ‘inventions” be treated as innovilions.?

€) Marx would have argned “workers do wot save, because they cannot save, capitalists
save their entirc income, because they survive on surplus value produced by labour™. If
50, how does Kaldor’s proposition about the determinants of share of profit to nationul
income change? ) )

|Hint : Assume sw=0,butsc=1]

18.6 PROFIT PLANNING AND CONTROL

Profit planning refers to operating decisions in the arcas of product ling, volume of
productions, and pricing, whatcver the fimy's profit goals may be, profil planning must take
into account the expected demand For firm’s preducls. its capacity to meet the demand. and
all of its costs. A good profit plan should idenlify objectives. set targets and specify the
instruments for atraining these. Profit planning, control and management is a shorl-run as

well as a long-run operation.

Profit Conceptt and Analy
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The Firm [n Theory and
Practlce

There are a number of approaches to profil planning and conatrol as used by the accountant
and the economist. Some of these may be briclly discussed here :

i) Profit But:igel
ii) Break-even Analysis
ili) Regression Analysis

Profit Budget

A profit budget serves the function of planning, coordination and control of firm's activitics.
‘The budgeting process enables managers 1o anticipate their needs, and forces coordination of
firm's activities that otherwise might not take place. The control function is not automatic,
but by means of suitable reports, it enables management 1o maintain a systematic check on
the company's operations in terms of planned verse’s actual results,

Break-even Analysls

It is an adjunct (o profit planning that graphically or algebraically portrays the probable
effects of altemative courses of action. You may recall the graph in a preceding unit where
we have illustrated the break-even point and the break-even output (Q). Also ir the context
of cost application, we have derived the measure of break-even output volume (Q) and
value (Q"). You may recall :

B_TRC _ TRC

1 Q = =
) P-AVC AM
| i) Q*=PQ° You may also add now:
ity §°=—TFC_ __ TRC
1-(AVCH) 1-(TVC/AR)
iv) %B=_TF.._§_‘ . 100
P-AVO)Q mm

Where TFC = Toual fixed costs

TVC = Total variable costs

AVC = Average variable costs -

P =Price

ACM = Average contribution margin

§*  =Preak-even sales

%, = Break-even percentage of capacity

An Example

Suppose an airline carry a maximum of 10,000 passengers per month on one of its routes at
a fare of Rs. 850, Variable costs are Rs. 100 per passenger and fixed costs are Rs. 30,00,000.
In this case,

B_ Rs30,00,000 engers’
© = Raes0-100) - 0% Peseneen
Q"=Rs. 850.x 4000 = Rs. 34,00,000
%= _Rs3000000 _ p 4,

1 - Rs.(100850)
%y = |_R5.3000,000
"~ |Rs750 (10,000

In order to project the production and sales necessary to the planned profit (%) is treated as
an additional increment of fixed costs. Thus, the basic equation now change :

34,00,000

X 100| = 40 percent

Qs TRC+n

P-AVC.
TR 41
. l-aveh
g =— TRC+n .
(P_AVC)QM

v B.
Q oS =
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Example Continued : Profit Cancepts and Analysls

Continuing witl: the preceding example, suppose a profit 1arget is fixed at Rs. 20,00,000
Then using the above formula. you may find that now

Q" = 6667 pussengers

() = Rx, 56,660,670

%, = 66.67 per cent

It follows that in order to reduce the break-cven point, there are either of the threg
allernatives cpien ¢

* Reduee hixed costs

* Reduce average variable costs

* [ncrease price

{u pursuing ao alienuuive, the managenient is required to keep margin-of-satety (MS) which

may be defined as

cither, MS = %
Q' -q"
or, MS = —_—
Q

You may abserve that the break-even analysis is simple. ensy 10 understand, and relatively
incxpensive W perform. lts weakness is thc assumptivn that prolit is a simple function of
output..In reality. profit is alse uffected by production process. sclling effort, and other
factors—intemal and external to firm.

Regression Analysis

This is anolher method commonly used in profit planning; this procedure relate to profit
forccasting. You may recall demand forecasting; it is the same cconomelric technique. The
only difference is that insteud of “demand’, you are now to consider ‘profit” as a variable.
The goal of regression techinigue is to discover u fuactional relationship between the
company’s profit and-other explanatory variables. In practice, this upproach to profit
forecasting is greatly enhanced when some logical lead-lag relationship can be found
between company’s profit and other variables, where such logical relationship cannot be
found, 1he independent variables must themselves be forecast hefore a prediction of profit
can be made. Of course. the limitations of regression as a siatistica) technique should also be
taken notc of.

When you move from planning to control of profit, you should remember that the best
method of evaluation is simply to compare actual profit (perfonnance) with budgeted profit
{performance) and to undertake necessary steps to bridge the gap between achievements and
aspirations. :

18.7 PROFIT POLICIES

You may recall, while reviewing critically the economic theory of firm, we have made a .
remark. Firms may not maximise profit, but they do have a profit policy, we may now
like to refer to various facets of profit policy decision. After all, profit planning and profit-
policy musl go together, the former is more tcchnique orented while the later is more
stratepy oriented. The fimm has to consider a o1 of short-run and long-run factors in
designing i1s profit policy.

There are two issues involved in profil policy decisions : (1) selting profit standards and
(2) limiting the target profic.

Profit Standards

This involves a choice of a particular measure and concept of profit with reference to
which achievements and aspirations may be compared. You may refer back to the “'profit
performance chart” so that you may choose an appropriate concept and measure of profit;
much would of course depend on your ultimate goal. In general, you have to choose from
among concepts like net retained eaming, net operating margin, rate of return on investment,
elc.
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The Firm In Theory and
Practice

The next task in profit policy decision is to decide on an acceptable rate of profil based on
various considerations such as

i) Rate of profit camed by other firms in the same industry.

ii) Normal or historical profit ratc eamed by the firm itself in the past.

ii1) Rate of profit sufficient to atiract equity capital.

iv) Rate of profit necessary to gencrate internal finance for replacement and expansion.
Profit Limits

In addition, the firm considers » <et of cnvironmental factors to limit its rate of target profit.
Profit 1arget should be limited .u:ch that

i}  the sharcholders do not ask for higher dividends;

i1) the wage eamers do not ask fer higher wages;

iii} the Government {tax officials) do not ask for higher taxes;
iv} the consumers do not ask for Jower prices and discounts:
v) . the suppliers do not ask for cnhanr\cd rates;

vi) the goodwill of business is not affected.

In short, while deciding on the target rate of profit, the firm has to minimise the payments of
“slacks” and to maxirmise the capacity t- absorb external “shocks™.

18.8 SUMMARY

We have questioned the profit-maximising hypothesis; but we have not been able to
challenge the fact that all firms do have a profit policy. In view of this, we havc underiaken
a review of various concepls and measures of profit, we have compared and contrasied the
accountant's view of profit with the economist's view of profit. We have scen that basic
difference between the two views lies with regard to calculation of oppertunity costs, real
value at conslant prices, use of current price in valuation etc. We have also made reference
to various theories of profit 10 explain the emergence and growth of profit. Various theorics
have been grouped into traditional, modem and recent theories. Aliernatively we have also
suggested another classification into functional and cempensation thearies, friction and
monopoly theories, technology and innovation theories. Next, we have moved from theories
to empiricism; we have 1ackled issues relating to profit policy decisions, profit-planning and
contro. ‘ You should now appreciate that profit is a mixed and a vexed concept, but it plays
an important role in managerial decision making process.

18.9 ADDITIONAL READINGS

K.K. Sco, Managerial Economics, Richard. D. Inwvin Inc., Sixth ed. (Fimst Indian reprint.
1988), Chs. 13 & 14.

David Solomon, “Economic and Accounting Concepls of Income”, Accounting Review, July
1961, pp. 374-83.

J.L. Rigps, Engineering Economics, McGraw-Hill. N.Y. 2nd cd., 1982, Ch. 3.

18.10 SELF-ASSESSMENT TEST

1) Explain, with suitable examples, the conceptual and stalislical problems involved in
measuring economic profit rather than accounting profit.

2)  Svave Hais, Inc., manufactures men’s hats and sells them at Rs. 25 each. l1s 1otal fixed
costs is Rs. 6000 per week and its average variable cost is Rs. 13 per unit.

a) What is the company's break-cven sales volume? Draw a break-even chan to
iliustrate.

by What would be company’s profit be at its normal produclion capacity of 2000 hais
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3) “Firms may not maximise profit, but they do have a profit policy". Discuss, hﬁnging out

clearly the various facets of a profit-policy decision by a firm,

4) Bring out clearly your vnderstanding of the following terms:

a)
b)
<)
d)
e)
]
5) a)
b)
¢)

Frictional profit
Norma! profi
Monopoly profit
Nel profit
Target Profit
Reported profit

Why should management be interested in profit data?
Why should management limit its target cate of profit ?

How can management urdertake planning and control of profit?

Profit Concepts and Analysis
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BLOCK 6 INVESTMENT DECISIONS

In this final block, we are going to concenltrate on investment decisions. Investment
decision is the be-all and end-all 6f business decisions. The appropriateness and
adequacy of any business decision, be it price-output or input-output or
sale-purchase or any other, is often judged in terms of the rate of returnon
investment. In Unit 19, we focus our atiention on variocus concepts and techniques
relevant for private investment decisions based on the criterion of commercdial
profitability. In Unit 20, we rework with the conventicnal techniques of capital

_budgeting to throw light on the analysis of public investmeat decisions based on the
criterion of social desirability. Any investment decision, private or public, involves a
good deal of risk and uncertainty. Therefore, in Unit 21, we present a formal
economic analysis of risk and uncertginty with particular reference to investment
decision, though this analysis is relevant for all types of business decisions. To sum
up, you must now appreciate that Managerial Economics gives us tools and
techniques Lo arrive at optimal decisions under any type of decision
environment—certainty, risk and uncertainty. ’
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UNIT 19 CAPITAL BUDGETING

Structure

19.0 Introduction

19.1 Objectives

192 Concepts of Capital Budgeting
19.3 Pay Back or Pay Out Period
194 Accounting Rate of Return
19.5 Time Value of Money

19.6 NetPresent Value

19.7 Internal Rate of Return

19.8 - Some Problem Areas

199 Summary

19.10 Additional Readings

19.11 Self-assessment Test

19.0 INTRODUCTION

It takes a lot of monetary and non-monetary effort to set up a business. And it has to
work hard to survive. In a protective market, survival can be ensured through
non-market forces but onte the market is opened up, competitive forces may play
havoc on non-enterprising business organisations. Since consumers’ tasles and
preferences are ever-changing, i dependence on one product forever would be
suicidal. Needless to say, during the life of a product, changes in design and concept
must-bg brought about along with the increases in productivity through learning
experience, cconomies of scale etc. Whilé this may ensure short to medivm term
survival, new products have to be launched for long-lerm survival, keeping in mind
the dictates of the market.

All this would mean investing in new opportunities with changing time. To cater to
this need, capital must be found either from own resources or borrowing from the .
market. And more often than not, capital would be scarce given the number of
investrgent opportunities and possibilities. Accordingly, given that resources are
scarce, their allocation needs to be biased towards those investments which show
more financial prospects. In other words, firms have to select opportunities from a
given range of possibilities to maximise return on the capital invested.

1t must, however, be appreciated that capital being expensive, (because capital is
scarce and “scarcity” generates a “price” to be paid by the investor—say interest on
borrowed capital}, the investor has to work towards prioritising the scarce resources
from a long-term point of view. It is more s0 because, the revenuc and (capital)
expénditure wider or cost considerations are spread over a ime pericod. The basic
objective of the investor is to maximise the net return i.e. revenue minus costs.
Cajaita.l could, then, be invested only in those products (and accordingly, the plants
and machineries to manufacture them) where the excess of revenue (arising from the
sale of the products) over (capital} expenditure or investment is the maximum over
the period of that investment i.e. the life of the plant.

Is this process limited to products or plant and machinery only as has been
mentioned above? It can, indeed, be applied to various other areas including service
industry. In settin g up 2 management-consultancy firm, for example, investment will
be made in acquiring profe.ss*lonals In most cases, they are very expenswe The
product, here, would be the service provided by these professionals in solving'a
client’s problern. Revenue will come from the sale of their sérvices, Accordmgly,
capital would be required to set up such an organisation.
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I.nusll.mml Decisions

* The critical questions in the context of capilal investment are: What to select and
how to select from the competing investment opportunitics? What is the rational
behind choosing one option agaifist the others? Techniques are available to help

" solve these problems and these form the subject matter of this unit.

19.1 OBJECTIVES

The purpose of this unit is to:

explain various concepts of capital budgeting,
explain various techniques of capilal budgeting,

* examine the uses and limitations of each technique in the context of real world
business applications, and
¢ prepare you to evaluale public investment decisions.

19.2 CONCEPTS OF CAPITAL BUDGETING

Capilal budgeting involves investment decision balancing the sources and uses of
funds for acquiring fixed capital assets like machinery and equipment. As such the
subject is also termed as “fixed asset manapement” or “equipment choice™ '
Investment in plant and machinery implies the choice of a specific project. There are
various projects which compete for the allocation of limited furds. Since funds are
scarce, only a specific project can be chosen out of a given set of alternatives. The
techniques of capital budgeting enable us to evaluate this choice of project.
Therefore, the subject also passes under the ttle of “pro_|ec|: evaluation” ar

. “project appraisal”™. In this conlext, it may be mentioned that I.hcre are two aspects of .
. project evaluation—technical and financial. An investor has to study both the

“technically feasibility™ as well as the “economic feasibility” of a project before
deciding to investin it. The study of technical feasibility is essentially concerned
with considerations of engineering factors like plant load factor, reserve capacity,
technology base etc. The economic feasibility takes care of financial considerations
such as the return on investment and risk involved. Under capital budgeting, we are
basically concerneq with the economic and ﬁnanma] fea.sublhty aspects of project
management. .

Project selection may imply various types of choices. It may be a choice between
‘new investment’ and ‘replacement investinent' or between, ‘make or buy’ or
between buy or lease’ of a machine, or between ‘widening’ (diversification) and
‘deepening’ (extension in the same line) of investment.

. Project choice of this nalure has o be made on certain objective criteria, These
criteria are known as “techmqucs of capital budgeting™. In what follows these
techniques will be discussed in detail.

Activity 1

a) Why is investment decision an economic problem?
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b) What is the essence of capilal budgenng" Name some specific sources and uses
of funds by an organisation. '

'19.3 PAYBACK OR PAYOUT PERIOD

This is a'very simple rule-of-thumb, As the name suggests, this techrtique seeks to '

answer an investor’s searching question as to how long he has to wait before his

_ invested capital is recovered. The answer, therefore, is given in units of ime—years,

months, etc. As cashflows start coming in and accumulate, there will naturally be a
time when the accumulated cash inflows will equal the original investment—it is at
that point of time that the payback occurs and the time it has taken for it (the

payback) to happen is the Payback or Payout Period. Let us see.this in terms of an
example

Example
Pay-Back Period Calculalion .
1 2 3 4 5 6 7
Year Initial . Recurrent Cutstanding  Net cash- Balance Pnylmck
oullay outlay total outlay flow yet to recover period
. {Beginning (end of year)
of year)
I 500,000 - 500,000 - 500,000 - -
2 o= — 500,000 200,000 300,000 -
3 - 50,000 350,000 150,000 . 200,000 - .
a4 - ~ 200,000 . 150,000 50,000 -
5 - o= 50,000 75,000 —25,000° 4 yrs.- .
. 8 monihs

Notes: Col.(4) — Col. (5) = Col. (6)

*The minus sign here means that the Payback Period is already achieved there is now some surplus
cash available-aficr recovering the outlay. At the end of 5 years, this is 25,000.00 in this case.

Capltal Budgeting
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, Netcashilow occurs trom second year onwards. At the end of the first year,
“outstanding capital outlay is 500,000 but it is reduced to 300,000 because of the

" 200,000 net cashflow. At the beginning of third year, the outstanding outlay

increases by 50,000 to 350,000 because of an interim capital expenditure (thereis
nothing uncommon in this). By the end of fourth year, the balance lo recover is only
50,000. In year 5, net cashflow is 75,000. Assuming a unifor . spread of this 75,000
over the 12-manth period, the monthly figure amounts to 6,250. We have yetto

_ recover 50,000. It will, thercfore, take another 8 months (8 X 6,250 = 50,000),
that is 4 years and 8 months in total to recover all the initial and recurrent capital

oullay, Figures are always welcome to depict financial situations and the present
case can be shown in terms of a figure as below:

Payback Period

Oulay and

net cashilow
{8l cumulative)

;= Netcashilow
' . - ”
| 3" = Oullay
— e

Payback Tine Period

The diagram is self-explanatory—it depicts a situation.as evidenced in the above
example. ' ,

The follbwing points are worth noting in accepting or rejecting a project on Payback
Period basis: )

i) Kafirnhasa spei:i.ﬁg_rcquiremergt't'hat, say, the investment has to be recovered
within 3 years then any project with a payback period of less than 3 years would
be preferred to those which have longer payback periods.

ii) Ifthe projects are mutually exclusive, one with a shorter payback would be

accepted. Mutally exclusive projects are alternative investments; if one project
is taken on, the other must be dropped.

Some of its features are as follows:

a) Itis quite popular because it is simple to calculate and easy 1o
understand—a sort of Rule-of-Thurmb approach.

b) Ittends to place too much emphasis on quick returns and liquidity. The

company may shelve projects that bring in long-term growth in favour
of quick return projects. '

c) Irignores the returns beyond the payback period. The emphasis is on
quickly recovering the outlay, so the subsequent inflows are ignored.

d) The method does not really show how profitable the investment is.

e) It ignores the time value of money. This is its major defect. If this gets
incorporated in the method, it will have some credibility particularly for
high-technology industries where avoiding obsolescence is a part of their
strategy. ’ .
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19.4 ACCOUNTING RATE OF RETURN

This is just the reverse of the payback method. If we use .

A = Annual Cashflow
I = Investment
There, I/A = Payback period.

But, if we reverse this ratio and calculate the same in percentage terms, then we get
[ A

T
It can be casily seen that the decision rule in applying payback method is: shorter

the payback, better the project. In case of ROI method, the decision rule reads:
Larger the RO, better the project.

100] = Rale of return on investment (ROI).

The ROl s an established accounting method to compute commercial profitability
of a project. However, one may end np estimating different rates of return,
depending upon the nature of measures used. For example, Annual cashflow ‘A’
for a number of years may be related to investment ‘T such that you may compule.
éIl % .. ? scparately

5, A/
or you may compute ). Tn .In the sccond case,

i=1
you are computing average ROI which may be different from a single year ROl like

A

I

Similarly when investment is spread over a number of years, you may compute

A A .
= =, ﬁ or aliernatively

LU
A
i-Zl ifn A:
or
Z Ii.l'n Z Ii

i=] L=1

In all these cascs, you may end up getting different results. The point remains that
the ROI method may be used by way of accounting convenience rather than
accounting convention. Thus different ROIs may be computed for different
purposes. More important, like the payback, the RO, methed also does not
consider the lime value of money, ’

Activity 2

a) Given the following data, calculate the payback and average rate of return for
both projects X and Y. Which project would vou choose and why?

Cushiflows
Year Projeci X Truject Y
| Rs.500 Rx 200 Py back--—-~=-
: Rx. 100 R« 201 Average — ROL---wemmooe
3 Ry 1K) Rs.300
4 Ry. 200 R 20H)

Investaient = Ry, 700

Capilal Budgeling
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b} What are the common limitations of the payback and ROI methods?

-19.5 TIME VALUE OF MONEY

Money saved over a period of time yields interest and herein lies the concept of
time value of money. It has been suggested that the acceptability or otherwise of an
investment should be judped from this principle. There are two methods which take
account of this principle—namely the Net Present Value and the Internal Rate of
Return. Before we take them up, we should try to understand the importance of
this concept and this is done in the following section on discounting.

Principle of Discounting and the Present Value Concept

Time value of money implies that today's Rs.100.00 is worth more than Rs.100.00
received a year hence. But by how much? This is provided by the market rate of
interest. Supposing that this was 10% p.a., Rs.100.00 saved today, say, with a bank,
would grow to Rs.110.00 (Rs.100.00 + 10% interest) in a year’s time. In other
words, at this rate of interest, today’s Rs.100.00 is the same as Rs.110.00 a year
from now or Rs.121.00 after 2 years. In the first year, Rs,100.00 will grow to
Rs.110.00. At the beginning of the second year, Rs.110.00 will be the principal

and on it, there will be another 10% interest. At the end of second year, then,
Rs.110.00 will grow to Rs.110.00 + 10% of R5.110.00 = Rs.110.00 +

Rs.11.00 = Rs.121.00. Tliis goes on and this is the well-known principle

of compound interest. Therefore, we can say, Rs.100.00 received todayis

the same as Rs.110.00 received after a year or Rs.121.00 received after 2
years—all at 10% rate of interest. Rs.110.00 or Rs.121.00 are ali future sums.
Following from this, we can also, say, assuming a rate of interest of 10%, the
present value that is, value ‘today of Rs.110.00 (receivable after a year) is
Rs.100.00. This is how the phrase “Present Value of a Future Sum” is
interpreted. The future sum after one year, in this case, is Rs.110.00. Its present
value is Rs.100.00. The future sum, after two years, is Rs.121.00—its prcsem
value is Rs.100.00 and so on. In calculating the future sum, we compound a given ._
surmn at a given rate of interest.

If the future sum is given, to find out its prescnt value, we discount, that is, calculate
in the reverse direction.

Future sum, say, is given Rs.110.00 receivable after one year. Rate of interest at
10%. Here we divide the given future sum of Rs.110.00 by 1.1 which gives us
Rs.100.00 as the present value of the future sum of Rs.110.00 receivable after one
year, If the future sum was Rs.121.00 receivable after 2 years at 10% rate of interest,
we would divide Rs. 121 00by (1.1 X 1.1) or (1.1)* to get Rs.100.00 as its present
value.
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In terms of mathematical formula, to compute the present sum,
F=P(1+1)
Where F = Future sum

P = Present sum or the principal
r= Rate of interest
n = number of years.

In our example above

F=100 (1+ 0.1)! =100 X 1.1 = 110.00 after one year -
F =100 (1 4+ 0.1)2=100 X (1.1)* = 121.00 for two'years
Here (1 +0.1)" is the compounding factor.
like (1.1)! = 1.100 first year

(1.1)*=1.210 second year

(1.1)° = 1.331 third year and 5o on.

If we want to find out the i:resent value of a future sum, the procedure is just the
reverse, The formula above, after.re-arranging, becomes

(Discounting futureicashflows to Present Value)

S
Now if the future sum F is given, say as Rs.110.00,r=10%and n = 1, then
— 110.00 - 110 - 100 :
(1+ony 1l
Similarly, P= 12100
(1+0.17 .
ie. the present value of Rs.121.00 receivable after 2 years at 10% is Rs.100.00 -
The above formula P = F —can be re-written as
{1 + )
P=FX
(1 +rf
The second part, that s, m
represents the discounting factor, such thatatr = 10%
1 1 . , .
m =11 0.9091 is the discounting factor for year 1
1 = =0.8264 for year 2
1 +01f (@if ory
1 1

(1' + 017 = 1 1),=0.7513 for year 3 and so on.

Thus, if future sum is Rs.110.00 receivable after one year, the discounting factor to
find its present value is 0.9191 (110.00 X 0.9191 = 100.00) or if future sum is
Rs.121.00 receivable after 2 years, the corresponding discounting factor will be
0.5.264 so that

‘Rs.121.00 X 0.8264 = Rs.100.00 is the present value of that Rs,121.00.

To summarise the above, if the rate of interest = 10%, Rs.100.00 is the i:resent :
value of Rs.110.00 receivable after 1 year. Rs.100.00 is the preseat value of
Rs.121.00 receivable after 2 years

To arrive at future sum: Compound: F =P (1 +r)°
” ' A 1
present sum: Discount: P =F oy
Compounding factors represented by (1 + )",

" n
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Discounting factors represented by -——

1+r
Diagramaticaily, we can say,
Cdmpound
Present - > > > Future sum
sum ) .
Present « < < Future Cashflows
(Value) Discount (or sum)

Readymade tables are available in Financial Management textbooks to find out the
discounting factors for a given 1 over the years. )

_Before we conelude this sub-section, there are certain other features of the Present
Value (PV) concept that we should look into. We have seen carlicr, if the Cashflow
receivable after 2 years is Rs.121.00, its Present Value (P'V) would be Rs.100.00
and if the rate of interest (also at imes referred to o5 discount rate) is 10%, the
discounting factor will be 0.8264 (1/(1+1)* = 1/(1 + 0.1y = 0.8264 and 121:00 X
0.8264 = 100.00). Naturally, if a higher r was used, that is, if the firm's cost of
capital turned out to be higher, and if evérything else i.e. investment, cash outflows,
cash inflows, etc. remained the same, the discounting factor would be lower and the
discounted value of the cashflows would be stnaller, Rs.121.00 receivable after 2
years at r = 10% would havea PV of Rs.100.00, the discounting factor being
0.8264. But with r = 12%, the same Rs.121.00 would have 2 PV of Rs.96.46, the -
discounting factor being.

(1 + 0.12) {1.6&)

0.7972( T _1 - = 0.7972 | as against
0.8264 above, .+

The oppositive results would prevail if ris put at say 8§%. Therefore, higher ther,

lesser is the discounting factor and hence also the PV of 2 future cashflow. This gets

reflected in the following table 1.

Table 1 |,

Discounting Factors under varying r and the Present Value of Rs.100.00 Reccived after 1 to 5 years.

Year  rB% PYor  10% PYal®- 12% PY ol®

(1/(1 + 0.08)*) 100.00 (1/(1+0.17) 100.00 (1/(1 + 0.12)") 100.00
0 0.0000 100.00 0.0000 . 100.00 '0.0000 100.00
1 0.9259 92.59 0.9091 90.01 08929 89.29
2 0.8573 85.73 08264 82.64 0.7972 79.72
3 0.7933 79.38 0.7513 75.13 0.7118 71.18
4 G.7350 73.50 0.6830 6530 0.6355 63.55
5

06806,  68.06 0.6209 6200 05674 56.74

*Derived by multiplying 100.00 by the respective discounting factors.

Activity 3 :
a) What do you understand by.“time value of money”?
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b) How do you compute the present value of a future series of income?

©) Whatis “discount factor™? Is it right to say that the more distant is the income,
heavier must be discounting? Justify your answer.

Cost of Capital

In the abave examples, we have repeatedly used the expression, rate of interest—in
short ‘r”" as used in the formulae. We have treated il as the market rate of interest, In
the anelysis that follows, in both the NPV and IRR, we shall treat 'r' as the cost of
capital. Needless 1o say, most investments take place through cquity and borrowed
capital—cither from banks and or other public sources.

Itmay be noted that cach source of capital has its own cost. Accordingly, these costs
need to be weighted depending upon how much is borrowed or raised from which
source. ¥f r for one source was 12% and 4% for another and the sums borrowed
were Rs.75 and Rs.25 respectively, then the weighted r or weighted cost of capital
would raturally be

75 25
X124+ S X 4=10%
100 < 1% % Tgg 10%

Itis along therc lines that r’ will be usad in the calculations that follow—that is
r = the average weighted cost of capital of the project. ' )

It may be noted from the table above that at r = 10.0%, the PV of the same
Rs.100.00 received afier 2 years is 82.64 but poes down to 62.09 if received alter S
years. Intuitively, it can be said that under the discounted cashflow system,
investment with high nct cashflows in earlier years will be favoured against those™
with high net cashflows in later years. ’

* + Copital Budgetin:
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Activity 4

a) Take a book on Financial Management. Look for the PV tables. Fill in the
information.

k.

PYforRe |

Year 5% 10% 5% 20% 5% 0%

0

25

19.6 NET PRESENT VALUE (NPV)

Over the years, the NPV melhod of judging the acceptability or otherwise of an
investment has come (o stay. The basic reason is that through the process of
discounting, as explained above, all the future cashflows—outflows or costs and
inflows or revenues—can be converted to their present value. Since capital is being

- raised and invested today it will be nahirally convenient to the investor if he knows

how the sum of all the future net cashflows look like in today’s terms. That way, the

" profitability of the investment after taking into account the cost of capital could be *

judged instantaneously. This is exactly what the NPV (and in a way, also the IRR)
seeks to do throygh the process of discounting the cashflows and bringing them
down to a common base, that is, to their present values using a rate of interest which
:.in this case would be the firm's cost of capital. -
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An example

Assume that an investment of Rs.25,000.00 is undertaken, the cost of capital
being 10.0%. The life of the project is 5 years and in those S years, the net
cash inflows are: -

Year 1 10,000.00
2 8,000.00
3 6,000.00
4 5,000.00
5 5,000.00

We prepare the following table to calculate the discounted values of these sums:

Capital Budgeting

Years  Netcashinflow Discounting factor Discounted PV of net cash
. atr= 10% . inflows

1 2 I=~Ix2
1 10,600.00 0.9091 9,091.00
2 8.000.00 0.8264 6,611.0¢
3 6,000.00 0.7513 6,010.00
4 5,000.00 0.6830 341500
5 5,000.00 0.6209 3,105.00

36,000.00 Gross or Tolal PV 28,232.00

Investment 25,000.00

NPV - 323200

The last column here expresses all the net cash inflows in present value terms. The
sum of all thes= fiows or the gross PV is put at 28,232.00. The investment, since it is
being carried ott now, is already in its PV (25,000 X 1.0000 for year 0 = 25,000.00)
Therefore, the investor can see immediately that there is actually a surplus (of
3,232.00) even alter deducting the investment from the sum of the PV of the net
cash inflows over the 5 yéars. Everything being in present value terms, it is not
difficult for our investor to say to himself that the project is profitable. The process,
then, te judge the profitability (and acceptability) of an investment involves:

--given the inputs —Initial investment.
. ~—Net cash inflow
—Cost of capital
—Project life .
—convert the net cash inflows to their PV using the
‘discounting factors given by the cost of capital
—sum up all these PVs
—Deduct initial investment from this
—This gives the NPV of the Investment

Ifitis positive, the project is acceptable. Larger the NPV, better the project.

It is quite possible that the investor will use his own resources rather than going to,
the market. Even then, the profitability or otherwise of the investment should be
judged, laking the market rate of interest as the guide. Let us look at another
example. Supposing there is Rs.10,000.00 available for investment, The market ratg
of interestis 10% and the net cash inflows for the project life is

“Year 1 1000.00
Year 2 ' 2000.00
Year 3 2000.00
Yegr 4 6000.00
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Year ot eashinflows Discounting factor P¥ olnct eash inllows
2 10%
| 1000.00 0.9091 909.00
2 200000 08264 1,653.00
3 2000.00 07513 1,503.00
4 6000.00 J.6830 4,098.00
PV 8,163.0
Investment 10,000.00
NPV ~1.837.00

Hecre, of course, the NPV is negaltive, which means the r of 10.0% is too high; that is,
with these cash inflows, to make NPV positive, the actual ‘1’ would have 1o be much
lower. Let us look at it from another angle. The net cash inflows are investible at the
market rate of interest of 10% which means; given the project life of 4 years,
Rs.1000 at the end of year 1 can be reinvested at 10% for the next 3 years,
Rs.2000.00 of year 2 for 2 years, and so on. Therefore, the terminal value of the
reinvesiment of these cashflows would amount to:

Cashiflow of Reinvested for Future Value Compaunding factor
{1+n"
1000 Yr. 1 3 years 1,331.00 1.3310
2000 Yr.2 2 years 2,420.00 1.2100
2000 Yr.3 1 year 2,200.00 1.1000
6000 Yr. 4 0 year 6,000.00 1.0000
1195100

Apainst the figure of 11,951.00, if the original Rs.10,000.00 was straight away put
in the bank earning 2 compound interest of 10% p.a., the total figure,
principal + interest wouldbe F =P (1 + )" = 10000 (1 + 0.1)* = 14,641.00

This shows a loss 0f Rs.2,690.00 (14641.00 — 11,951.00) and when this is
multiplied by 0.6830, the discounting factor of year 4, the fipure to emerge is
1837.00, the earlier nepative NPV figure.

A.ltematively, I 14 641

. B F

Invested in Bank: PV of 14,641 = Ty 10,000(P =7 )
o 11,951 F

Invested in Busmess:P.V of 11,951 = m =8,163 (= *-'(1+r)n)

Difference = 1,83:7

This was the negative NPV derived earlier. Thisis how, recommendations can be
deone about acceptability or otherwise of the project.

In algebraic terms, the net Present Value formula then becomes -

. Fl Fg F;_ - Fn ‘
NPV = + +... -
T+ T+ T+ g O
v{herc F, I-fz, F,..... E, ‘= Net 'rl‘a.sh inflows for years

i % 123....... ion
r = Interest Rate (or the discount rate)
C, = Initial Investment.
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If the net cashflows are uniform, it becomes easier to calculate NPV. To take:

an exampld :

if the Net cash inflows amounted to say, Rs.1000.00 each year over a 4 year period
of a projectatr = 10% and initial investment of Rs.3000.00, then the NPV

calculation would be;

Method 1
Az abore

Year et cash Inflow Discounting factor @ 10%  PY

1 100000 - 0.9091 920800
2 1000.00 0.8264 - 826.00
3 1000.00 0.7513 751.00
4 1000.00 0.6830 683.00
3.1698 FVv 3,169.00
- . 3,000.00

NPV + 169.00

Method 2
Alternative

Neét Cashflow p.a. = 1,000.00
NPV = 1000 X 3.1698 = 3169.80 — 3000.00 = 169.80
(3.1698 is the sum of discounting factors for the 4 years).

Note: Difference in NPV due to rounding error.

We have talked about single projects above. If there is more than one project and
they are mutually exclusive of ane another, then the one with higher NPV will be

chosen.
Example
Project A : Project B
Year Cashflow Discounting PV of cash- Castflow  Discounting PV of cash-
factor (12%) Oow ' factor (12%) Dow
1 6,000 0.892 5352 3,000 0.892 -2,676
2 14000 0797 11,158 10,000 0797 7.970
3 23000 0711 16,353 . 2006 0711 - '19,197
4 31,000 0635 . 19,685 34000 0635 -21,590 -
PV of inflowa 52,548 51,433
Lesy initial cost 50,000 50,000
NPV . 2,548 " 1,433

The NPV of praject is A is higher 5o it should be selected.
Also note that Net Present Value Index (NPVI) = i and that NPVI is higher

initial Cest
in case of project A

Activity 5

a) Distinguish between NPV and NPVI. Would you agree that positive NPV

implies NPVI > unity? Dustrate with an example.

Capital Busgetlny
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Year- . . -Cashftow -~ - PV lactor ot 10% Present values of cash
g T ’ N inflows
i I A
T 1500° e . 1000
S 1 - 650 . 909
L2 350 - 826
3 450 ’ : . 751
-4, 320 - T 683
. 5. 320 . 621
NPV = ’ . : : " NPVl =~

E '1-1m:.a1. A= Annua.l
- Complete the above lable

- _We sl_mll_now Iopk into [RR and then compare it with NPV,

..I197 IN'I'ERNAL RATE OF RETURN

You would recall r.hat under the NPV method, we had followed these steps:

¢ Find the sum of PVs of 2ll future net cash mﬂows using the discounting factors
_as relevant to the r being used.

* Deduct Lhe inital outlay from the sum of thése PVs to find ont what the NPV is

“ The resultant NPV would, in most cases, be either posm\re or negative. The IRR

method goes a step further and raises this question: -

. Whati is Lhal r which will make lhe sum of PVs of all the future net cash inh. ws
. equal 1o the L_mt!al investment?

* This is aho_ther way of saying—.

What is that r which makes NPV = 07 Following the NPV analysis above it amounts
to this that where NPV is positive, the value of r will increase to reduce the size of
NPV to eventually make it zero and where the NPV is negative, the value of r is too
high and accordmgly, the cashflows would have to be discounted using a lower r so
that the size of the negalwe NPV would be reduced and the process continued until

"t rcachcs Z€ro.
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The rationale of using IRR, as in the case of NPV, is the same, that is, if everything
could be interpreted in today’s terms, taking a decision would be easier. I the
resultant ‘r' is greater than the cost of capital then the investment is worth
undertaking. In terms of algebra, we can say, the present value of a series of future
cashflows is given by—

F, F, F, | . F,
(1+1) (1+r) (1+:) a+or

_The internal rate of return is defined as that discount rate r which equates the
present value of the expeclcd future cashl]ows to the initial cost of the project,, i.e.,
if the initial investment is C

F] F: FJ I:‘II
+ + + L
1+ 1+ {1+ (1+r1)

C =

we know the value of C and the cash inflows. F,, F, ctc. So we have to solve the

a sveequation for r. In the NPV method, r the cost of capital is known and we -
determine the PVs and then the NPV, In the IRR method we are trying to determine
what rate of rcturn our initial outlay is earning for us during the life of the project
taking into account the discounting principle.

From the above, it is immediately clear that the IRR is & percentage concept (rate of
return) whereas the NPV is a sum, positive or negative at a given .

With a uniform cashflow situation, calculating the IRR value creates little problem.
But in real life, cashflows are rarely uniform and in such cases, real difficulty arises
as soon as the life of a project is more than 2 years. Quadratic equation can be used
in a situation where the cashflows extend over 2 years only. For instance, if an
investment had an outlay of Rs. 500.00 and net cash inflows of Rs. 300.00 in the
first year and Rs.400.00 in the second year, the IRR could be calculated in this way:

300 400
1+r (1+1)f

-~500 +

Multiplying both sides by (1 + 1)?, we get
—500 (1 +r?+3001+r)+400=0
Since a quadratic equation takes the form

ax? + bx + ¢ = 0 where
~b +/b?—4ac
2a

‘the above cashflow equation can be transformed into a quadratlc equation shape in
which case we have the following:

l1+r=1x
—500=a
300=50b
409 =c

- 300 £ /{300) — 4(—500 x 400)
2(—500)

Thercfore | +1 =

~300 * /90,000 + 800,000  —300 £ 943
~ 1000 T ~1000

Capltal Bodgeting
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In line with the solution for x, this too will have two values. Since in a project, where

- cash inflows are greater than the cash outflows, 2 negative value for r would not

make any economiic sense. Accordingly, we take the positive solution only, so that

. =300 — 943 + 1243
=T 1000 + 1000 _
Therefore r or the IRR = 24.3% (Putting this value in
300 + 400
{1+ (1+1)

1+r =1.243

~500 + = () satisfies the equation).

Alternate Method

Alternatively, this can also be solved through linear interpolation in this way that we

try out a discount factor which yields a positive NPV and another one which yields a

negative NPV. The smaller the NPV size, the better it is.

" Year Cashflow . =230 NPY
0 =500 1.000 ~500.0
1 +300 0.8130 2439
2 +400 0.6610 264,4
+83 NPV,
Year Cashilow : 1, = 26.0 NPY
0 —-500 1.000 ~500.0
1 +300 . 0.7937 238.1
2, 4400 ) 0.6299 2520
—99 NPV,

It follows that the resultant r should be a little more than 23.0% (NPV is sl
positive) but a little less than 26.0 (NPV is now negative).

The interpolating formula is
NPV,

] +—
TN T NPV, + NPV,

{r; = 1y)

8.3
023+ M(O.CG)

.

= 0.2437 i.e.r = 24.4% which is near enough to the quadratic equation
result _

This is near enough to what is generally known as the trial and error method. Even
in this simple example, quite an amount of search would need to be carried put to
find a smali enough positive NPV on the one hand and a small enough negative
NPV on the other. In a situation, where several years are involved, the process just
goes on, as is showa in the following example:

The outlay is Rs. 50,000. The cash inflows are Rs.6, 000, Rs. 14,000, Rs. 23,000 and

Rs.31,000 in years through 1 to 4. What is the IRR?

Assume IRR = 10%, Find NPV

et
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Year Discountlng factor Cash inltow PV of cashflows
for 10% .
1 0.909 6,000 5,454
2 0.826 14,000 11,564
3 0.751 23,000 17273
4 0.683 31,000 21,173
Present Value ' 55464
Less cinlay 50,000
NPY 5,464

NPV is positive i.e. the Present Value js higher than the ouday So we have to raise

the discounting factor.

Assume IRR 13%:

Year Discountiog factor Cashilow PV of cashllow
at 13%

! 0.884 6,000 ) 5,304

2 0783 14.000 10,692

3 0.693 23.000 15939

4 0613 31,000 15,012
Present Value 50,947
Less cost 50,000
NPV : ' 947

StllNPV is posmve So the [RR has to be raised. Assume JRR = 14%. In this case °
the PV of cashflow = 49,905. This is very close to the outlay of Rs.50,000. So the
IRR of the project is close to 14%.

The result has been pretty close to what it should be through the trial and error
method, but this tiring process can be somewhat simplified with the help of

graphs. The idea is to get an approximate picture first and then carry on with the
trial and error method for still {iner rﬁulls If we assume a two-dimensional system
wherein the y-axis rcpresentsNPV’and x-axis, T i.e. the discounting rates, and we
plot at least two values of NPV and the corresponding r and joining them up, then the
line so formed will, when extended, cut the x-axis at some r where NPV will be read
as “zero”. The r at that cut-off poiny would approximate 10 IRR, although some
more calculations may be necessarf; “This ig becduse, the line so formed will, in
reality, not be a straight ling but somewhat concavé to the origin. Because of this
concavity, the IRR will only-bé approximate. So, make it a little more accurate, (a
negative NPV, r) combination is desirable. Let us «consider a project which would
require an invesiment outlay of Rs:10,000 and is likely 10 gencrate a net cash inflow
of Rs.5000.00, R.4,000.00, Rs.3,000.00 and R§.1000.00 through 1 to 4 years.

We are to find out the IRR as accurately as possible.

Year Net cash Discounted r=15% r=12% c=20.0%
inflow cashilow
r=10.0%
1 5.6000 4,545 4,348 441564 4,167
2 4,000 3,306 3025 3,188 2,778
3 3,000 2,254 1,973 2,135 1,736
4 1,000 683 572 636 482
PV 10,788 9,918 10,423 2163 ~
Outlay 10,090 10,000 10,000 10,000
NPV 788 —82 423 —837

Tao iry, pleasc proceed with:r = 10%,r = 12%, ¢ = 35%, 1 = 20% 21
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The above table shows that the IRR should be lower than 15% :ﬁpund 14.5%. To
dispensc with this tedious process, computer programmes arc available, A sample
programme of IRR calculagjon is given in the appendix.

Which one to choose—NPV or IRR?

Until now, we have discussed the technical aspects of the (wo DCF (Discounted
cashflow) based methods, NPV and IRR. Both of them have this similar feature that
they take account of the tiste-valuc of money. It needs to be hardly emphasized that
this is their major virtue.

It must be said, that of the two, the NPV is a simpler method and yet provides a
logical acceptance criterion. In the case of IRR, what we must not forget is that the
cashflows may not be able to aitract a re-investment rate equal to the 'r' and yet it is
assumed in the IRR method that cashflows are to be re-invested at the IRR rate. This
may be totally unattainable because of the magnitude of r. Secondly, the “r"

may not be the true “r" because, if there are negative cashflows in between the years,
the possibitity, of multiple IRR emerges. As a rule-of-thumb, the number of times
negative cashflows occur will determine the multiplicity of IRR. Given this difficulty
in the interpretability of IRR, one would feel more at home using the NPV method.
Itis not that the NPV method does not have its limitations. For instance, we have to
be very cautious indecd while selecting the cost of capital i.¢. the discounting factor.
Itis quile possible that the firm’s cost of capital will change over a peried of lime
however represeniative the pool of borrowed funds might seem to be at a particular
point of time. Thus, equity capital being muchcostlier than say debenture, raising the
cquity base during the course of the project might change the overall cost of capital.
This might seem to be a plus point for IRR because there is scope for management
to be flexible in fixing the cost of capital. To incorporate this flexibility in the NPV
method, we might have to use the cost of capital over a range rather than one fixed
for the whole of the project life.

In practice, however, businessmen are more at ease whenever there are references
1o rate of return as a measure of profitability. IRR is, therefore, more widely
recognised by them than NPV,

Activity 6
a} Distinguish clearly between ROI and IRR.

b) Itissaid that the basic difference between NPV and IRR techniques lies in the

fact that in one case ris known and in the other case it is unknown, Do you
agree?
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c) HowisaPV table diffcrent from an Aimuity table? (See a text on financial .. *

management for these tables).

19.8 SOME PROBLEM AREAS '

Conflicts arise in ranking projects depending upon which method isbeing: . . .
used. If two mutually exclusively projects are being considered, NPV method may -
signal preference for one which IRR may not. In other words, conflicting results may -
be gencrated by NPV and IRR. NPV of projects when drawn with NPV on the -
Y-axis and the discount rate on X-axis, may intersect each other creating whatis
generally known as the “Fisherian intersection” (owing its title to Irving Fisher who, . .
in the early part of this century, made significant contribution in this area) thereby. .
generaling conflicting results, _ T ’

Such a situation can arise becausc of size disparity between projects as also because -~
of timing of cashflows with no size disparity in the initial outlays. Under sich -
circumstances, the following steps are likely to léad to 4 reconciliation between NPV,
and IRR: . : Co

* Develop the NPV profiles of both the projects — X' and Y — at'various |
discounting factor — say, at 5, 10, 20, 30 until NPV becomes negative. - - .

¢ Draw a third profile, call it (X—Y) differential, so that- when plotted, thé IRR of -+ - _
{X=Y) would be the cross-over point between Project X and Project Y. If the'cost -
of capital is to the left of (X—Y)'s IRR, then accept project X; otherwise accept”
project Y. ' ’ '

The sccond problem arca could be associated with projects with unequal lives, - o
Some writers have suggested that under such circunistances, mere rankjng by NPV. ~
might give misleading answers. To avoid (lts, a comparison of average NPVs .~ °~
beiween the projects should form the basis. This can be done in this way, assuniiing -
there are two Projects X and Y. : ' '

@ Find out the NPVsof X and Y. ) B
¢ Divide the NPVs by respective Projects’ annuity factors at the cost of capital. {As
nated above, there is the cumwlation of discounting factors at each r), This will
give the average net present values of the projects. T
¢ The one (X or Y) wita the higher average NPV value would be more attractive. .

———
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'19.9 SUMMARY

In this unit you have been exposed to various techniques like payback, ROI, NPV
and IRR. The last two take care of time valuc of money through discounting.

" There arc problem areas where the choice between NPV and IRR may pose

difficulty. We have indicated that IRRs can specially cause confusion in the choice
of projects. For one thing, sizes differ—a project half the size of another with
cashflows in the same proportion may generate equal IRRs. Secondly, Lhere are
questions such as: if Project X has an IRR of 20% and Project Y of 30%, what does
this extra 10% in Project Y mean in money terms? Most problems like these, apart
from the others mentioned in the previous paragraphs, are better taken carc of by
NPV method. Above all, the method itsclf is simple enough. There lies the
attractiveness of NPV, - -

While discussing “Payback™ method above, we noted that one of its major
drawbacks was its neglect of the time value of money. To accept or reject an
investment proposal, time value of money continues to be much popular amongst
businessmen. A discounted “Payback Period™ method has been suggested where the
curulative cost and revenues are discounted caosts and revenues at the firm’s, cost of
capilal. Under such circumstances, the payback period would necessarily be longer
than that determined by the traditional approach. It can be denied that in fast
changing industrial environment, ‘payback period’ is rather useful to know to plan
ahead effectively. A discounted system of payback, coupled with an NPV analysis
(to overcome the other drawbacks of payback method) would sound an effective
combination.

We must not Iose sight of this important fact that in the DCF calculations, all

variables have their values in real terms. This is not to be taken as inflation. Where -

fipures are given at current market prices, they need Lo be adjusted throuph the use
of appropriate index numbers.

In this unit, we have virtually left out capital rationing which, in simple terms,

means that aithough there may be many “acceptable” projects, how many of them
could be undertaken would depend on how much capital is available. This is an

area where programming, i.e. linear programming, has made considerable
contribution. Interested readers may probe further into this area. Finally, the reader
may teel that these techniques of capital budgeting are relevant for only privale
investment decision. This is not quite correct. In the next unit, we would like lo
rework and extend these techniques to demonstrate their applicability in the context
of public investment decision. '

19.10 ADDITIONAL READINGS

Walker, E.W. (1978) Essentials of Financial Managements, 2nd ed. Prentice-Fall of
India Pvt Ltd.: New Delhi. Ch.6.

Adhikary, M. (1987) Managerial Economics, Khosla Educational Publishers; Delhi.
Ch. VIL

19.11 SELF-ASSESSMENT TEST

1 Whatare the various aspects of investment decisions? How are they involved in
- opportunity cost calculaton?
2.. What is ‘Project Evaluation’? How do you go about it? Suggest and explain
- some standard criteria on the basis of which you may select a project
3 Suppose different techniques give you different ranking of a project vis-a-vis
other projects. How would you select an investment project in this case?
4 Consider the following data and analyse them to fill in the necessary data in the
table below:
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Capita! Budgﬂ"ing
Meithod Project A Project B Preferred Profect

—Pay back
Period

~Average rte
ol return on average
investment

—Inlernal rate
of relurn

—Nel Prescot
Value

—Net Present
VYalue Index

Data Given: Invesiment = Rs.1500

Annual Cashflows
Project A ‘Project B Year
Rs. Rs.
Cost of Capilal = 10% - 650 450 1
for Calculating 550 450 2
NPV 450 450 k)
Cost of capilal = is 320 450 3
Unknown whilc
catculating IRR 320 450 5
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UNIT 20 PUBLIC INVESTMENT
DECISION

Structure
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20.4  Various Types of Public Investment Decisions )
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20.6  Determinants of Public Investment

20.7  Social Cost-Benefit Analysis

20.8  Public Investment Appraisal Techniques: Uses and Abuses
209  Summary

20.10 Additional Readings

20.11 Self-assessment Test

20.0 INTRODUCTION

Investment decision is not limited to the private sector; in a mixed economy like that
of ours, public investment is equally important. By public investment,
our reference is to investment by Government. Governments everywhere are
important participants in the economy. This participation is not just that of providing
a legal framework and security for the economic activities of other agencies. Noris it
restricied 1o a st of positive and negative regulations according to commeon s0cial
interests. The government is a prominent direct participant in most of the modem
cconomies. It undertakes the production and distribution of many commodities—

— both goods and services—on a regular basis. Many activities of production  *
by the State are exclusively its own domain, while in others it shares the
task with other non-government agencies. It is inevitable that such a large and
regular participant in the process will be concerned with the present as well as future
production needs, For many a reason, the Govermment is concerned with the future
economic life and well-being of society. It is this concern which makes public
investment an important economic activity with significant implications for
management of every sphere of economic and social life. Many of the activities of
State itself are related to its investment intentions, decisions and activities.
Therefore, managers have to study and understand different facets of public
nvestment decisions. What is the significance of public investment? How does it
affect other economic activities? What is the precise meaning of public investment?
How does it differ from other decisions of the State? What distinguishes public
investment from private invesiment? Since governments are a highly formal and
structured affair, the organisational framework of public investment decisions must
be understood by managers who have to deal with public agencies and are affected
by their investment decisions. What are the different types of public investment?
Given the complexity of factors influencing public investment, one has to
understand different concepts required for the analysis of public investment
décisions. How can governments make an appraisal of alternative (public)
investment proposals orprojects? What are the factors influencing the nature and
magnitude of public investment? This unit intends to answer thrse questions.
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20.1 OBJECTIVES-

The present unit is intended to help you to:

® appreciate the significance of public investment decisions

* understand the intricacies of the concept of public invesiment -

* distinguish between public and private or non-governmental investment
decisions

¢ takeatotal view of the organisational, constitutional and legal arrangements

under which public investment decisions arc made

classify different types of public investment

have a conceptual foundation towards the analysis of public investment decisions

locate the determinantis of public investment

learn various techniques or methods of appraising public investment decisions.

20.2 SIGNIFICANCE OF PUBLIC INVESTMENT
DECISIONS ' '

Modcrmn governments arc a major—generally the single largest—participant in and
organiser of cconomic activities. This is true across the globe, both for the large and
miore developed countries and for the small, newly independent and developing
countries. Notwithstanding the differences in the nature, objectives and
socio-economic character of the state in different countries, they claim to act and
speak on behalf of saciety in gencral. Hence it is natural that the state would have a
great deal of interest in the future as well. After all, societies are not mortal like
individuals. If one has to identify one major activijy of the state which shows its
concemn for fulure and which enables it to link the present and future in indissoluble
ties, il is the investment activity of the state,

As we shall see below, a large number of factors activate the State to undertake a
variety of investments.

They all reflect the interests and responsibilities of the State, whether it be the
building of schaol buildings or space shurtles. A large number of current and future
waunlts of an economy are satisfied by the State. The capacity to discharge these tasks
requires investments in men, materials, machines and institutions. Many of the
private and non-government aclivities and investment become possible on the basis
of a whole range of public investments in roads, bridges, ports, airports, universitics,
armaments, elc. The present level of Gross National Product, its rate of growth,
stability and its capacity to associate all those members of the labour force who are
willing and capable of working depend in a good measure on the past and present
public investments. Government policies whether they concern growth, social justice,
self-reliance;, full-cmployment, military strength or regional balance, depend for
their success on the size, composition and characteristics of public investment. The
pursuit of development by the Third World countries has involved their governments
increasingly in public investment decisions. The budgetary operations of most
governments arc génerally repetitive with marginal changes except for the elements
of big changes and sharp departures introduced by public investment decisions with
commenshrate implications on the revenue side of the budget, growth of the
economy, stability and employment Jevel in the economy,

Public investment is a critical catalyst and stimulator of the'level of private
investment, demand for various inputs, labour power and skills, and affects its
allocation among different branches, industries and services. External balance, i.e.,
Balance of Payments position of a country and its competitive strength in the comity
of nations also bear the impact of public investment. Perhaps the most significant
aspect of public investment, besides its contribution to the interests of the ‘
generations yet unborm, is the provision of public goods, whose range, variety and
significance are steadiiy growing. These goods are critical for the condnued
reproduction of the economy and cannot be provided by any agency other than the
public onés. These goods are complementary to the production of other goods,
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Many of them are universal intermediates Jike means of transport, energy supply,
communication, etc. No significant manaperial decisions can afford Lo remain
uninformed of the nature and extent of the influence of public investment decisions.

Activity 1 _
Having read the above -.1iefly answer the following questions:
a) Whyis there so much interest in public investment decisions?

c) Mention some important aspects of the economy which are influenced by publlc
investment decisions.

20.3 PUBLIC INVESTMENT Vs PRIVATE
INVESTMENT DECISION

Asyou are aware investment is an aclivity which diverts a part of currently available
national output (national production supplemented by foreign trade depending on
the trade opportunities available to and availed of by a country) for the satisfaction
of future wants. Such investment involves:

a) Diversion of income from the satisfaction of current wants, i.e., cut-down on
current consumption. By and large, the bulk of such savings come out of
incomes like profits, rent, interest payments, large salaries, etc.

b) Transformation of such savings into capital goods either in an existing
production facilities or by setting up new productive capacity.

Govemments are an important agency makir.g such investments. As a part of
making decisions regarding the public expenditure every year in the course of
preparing the annual budpet, govermments have to decide on those schemes of
spending or allocating resources which go to create facilities to satisfy

soctal wants in future over the useful life-span of the facility so created. In countries
like India which make public interventions in the framéwork of a national plan,.
these decisions have to form part of the budgetary policies as determined by the
national plan. In India, by and large, such decisions are related to the Annual Plans
of the Union and Statc governments as arrived at in consullation with the Planning
Commission. However, public investment decisions in India also include the
capacity creation for satisfying future needs or capital goods purchase and
mnstallation decisions of statutory ¢orporations and government companies as well.
The decision to take-over existing private capital is a transfer of resources and not a
public investment degision.

In terms of budgetary classification, public investment decisions forma part of what
is called capital budgeting. Public expenditure is divided into two parts: current
account expenditure and capital expenditure corresponding to consumpticn and

Public Invesiment Decision
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investment respectively. It is quite possible that some current expenditure like
transfers in the form of pensions and cash subsidies may be used for investment

purposes, However, public investment would fiot include these kinds of investments

-as they represent secondary and indirect effects of current public expenditure.
Loans and advances made by the government 10 public enterprises, other than
temporary ways and means accommodation, are classified as public investments.
These public investment decisions are concerned with construction of capital assets
like buildings, purchase of capital equipment, installation of machinery and
subscription to the equity capital of public enterprises, expenditure on long-term
socio-economic infrastructure like roads, bridges, power plants, telephone
cxchanges, building and equipment for educational, technical and training
institutions, loans granted for financing investment projecis, etc.; various
socio-cconomic overhead [acilities, that is, facilities which provide necessary
services and support for a whole range of othert activities and are not specific (o one
particular use or agency. These investments are generally ‘lumpy’, i.e, relatively
targe and indivisible.

The concept of public investment can be put into a clear focus by contrasting it with
private investment decisions. Both the decisions link present to the future in the sense
that both involve postponement of current consumption in order to generate the
capacity to obtain alarger flow of consumption in the future. However, since two
different types of agencies undertake these investments, there emerge some notable
dissimilarities between the two. First and foremost, the basic motives and objectives
underlying public investment are different from those which give rise to private
investment. In a private enterprise market economy (i.e., a capitalist gconomy)
private entreprencurs invest a ¢ertain amount of money capital (i.c, financial
resources) with a view to obtain a larger sum of money capital (M,) than the initial
amount they started off with. The difference between the two (M;—M) is the

surplus or profit which is the basic motive force behind private investment
decisions. You may recall from our discussion of private investment decision the
various methods of discounting and investment criteria, etc. and the manner in
which they are used in a specific, well-defined situationfor giving a concrete form to’
the profit calculus, The nature of the product, technology, market structure, degree
of risk and uncertainty, conditions in the financial market, international factors, etc.,
influence the calculation and operation.of private profit motive. The public
investment decision is not based on suth criteria of privaleéain}or loss because the
Stale is a compulsory, coercive, juridical instirution which generally acts and speaks
on behalf of the entire community. It undertakes investment for cornon social
purposes and can make a draft on the resources of community as a whéle.
Generally, these investments are such that they are complementary to a large number
of private activitics. If these investments are left to private entrepreneurs, either they
may not be made at all, or made inadeqdately on such terms and conditions as may
be considered harmful to society. For example, roads, bridges, railway lines, power
plants, etc. tend to have a high degree of monopoly. Private investment in such
projects may be undesirable on several counts : first, they require huge funds that no
private investor would come forward with; secondly, it may lead to private control
over vital public services; thirdly, private profit is adverse to the concept of social
utility. Such investments arc a social necessity as their down-stream effects and
up-stream effects (i.e., backward and forward linkages) are crucial for economic
development. Hence such public investment decisions are based on social
objectives. Large external economies of these investments make them unsuitable
from the angle of private profit.

Public investments are ‘lumpy', i.e., they are large-sized and are characterised by
indivistbilities, and are uscful for a large number of activities. In this sense, public
investments are treated as over-head facilities or socio-economic infrastructure,
Private investments are usually directed to the satisfaction of individual wants for
which a price or quid pre quio can be easily charged. Being overheads and lumpy,
often public investments have 2 long gestation period—both in the sense of requiring

",algng construction/installation period and yielding benefits for a number of years.

"These facts, along with the difficulties in pinpointing the beneficiaries and the extent
towhich they derive the benefits (causing“externalities”), differentiate public
investment from pfivate investment. Such investments have to be undertaken from




the point of view of society as a whole and have to be based on a long time horizon. Public Investment Decitalon
As against this, private decisions are based on narrow considerations and tend to be :
myopic.

It means the ¢riteria for public invesiment are in terms of national objectives. In
countries like India which has adopted national planning, these decisions have to be
in terms of social profitability defined in terms of the plan objectives. These
diffcrences, as we shall discuss in the following pages, give rise to decision-

© framework for public investment different from that of private investment decisions.

Aclivity 2 .

In the light of the discussion above, briefly answer the following questions.

a) List five important examples of public investment from the experience of a
country like India.

b) Mention three important differences between public and private nvestment
decisipns.

¢) Bricfly explain the foltowing:
overheads, external economies, lumpiness, social profitability.

20.4 VARIOUS TYPES OF PUBLIC INVESTMENT
DECISIONS : -

Given their broad-based nature, variety of purposes, large number of functions,
different historical contexts of their emergence, one can come across many different

. types of public investments. Since a number of different types of public agencies like
national government, state governments, local bodies, statutory agencies,

 government companies make public investment decisions, some of these decisions
may be distinguished from each other in terms of the authority/agency which makes
these decisions. An analysis of different types of public investmen€ decisions should
show their range, diversity and contexts.

Perhaps the largest number of public investments, accounting for the bulk of public

investment in most countrics and historically its most enduring variety is the called

socig-economic overheads or infrastructure’ like power plants, network of

roadways, bridges ports, means of transport and communication. Unjversities,

Research and Development outfits like laboratories, institutions of management,

technology-education and training may be counted as components of public

overhead investments. These investments go as inputs to other productive activitics,

have ‘tumpiness' and external economies, and are generally non-tradeable 31
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internatonally. The governments may fo! wW a variety of discretionary policies
regarding these products/services regardiglp pricing and norms of financial
management. It is generally prudent to gofin for alittle excess production of
overhead facilities, choosing a larger scalg than to go in for short supply or
‘knife-edge’ demand and supply balance. This is because of large volumes of
cxtcrnal economies (spread eflects), economies of large-scale operalions and
non-importable nature of many of the overheads. In an underdeveloped econoimy,
public investment in overheads has an advantage since this sector need

not be restricted by the limited size of demand. This is because overhead supplics
need not follow the commercial principles, particularly during the carly phase of
development. They have large external economies and, given their longer life, prior
supplies arc essential 1o increase their utilisation.

In contrast 10 public investment in socio-economic overheads, there are invesiments
in “directly productive activities”. These are public investments which are
competitive and lend to restrict the scope available for private investment. Private
enterprise often fears that such public investment may crowd or elbow them out.
There are many economic, social, political and strategic reasons for public
investment in the production of various consumer, capital and intermediate goods
and services. In quite « few developing countries large public investments in directly
productive activities have been made.

Public investment decisions may be classified according to Central, State

and Local government bodies which make these investments. In India, there are
certain constitutional provisions determining which level of government would
make investments of what kind. For instance, investments in railways, airlines,
defence, ete. are made by the Central government, while those in irrigation projects,
health, education, forestry ete. are largely made by the State governments.
Investments in municipal services are made by local bodies.

Various types of public investments may be d-islinguishcd from cach other

" according Lo the organisational form of management and control of the assets and

public investments. Public investments undertaken by government departments,
stalutory corporations and government companies are some of the major types. One
may also mention public investments taken up by public agencics jointly with
private parties or foreign governments.

Certain classifications applicable o any investment are applicable to public
investments as well. Any piven magnitude of investment may be divided into fixed
and working capital investment. While certain public investments enable the use of
natural resources, some investments are made for the development of ‘human
capital’, by means of education, Lraining, prévision of cultural facilities, etc.

Activity 3
Give examples of various kinds of public investments discussed above.,
a) Overhead Facilities

I
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20.5 ORGANISATIONAL FRAMEWORK FOR
PUBLIC INVESTMENT DECISIONS

In India the Central and the Statc governments, along with public enterprises under
their control, account for an overwhelming part of public investment. Vg3 tacal
bodies at the level of districts, blocks, cities, towns and villages too make public
investment creating a variety of assets. Thanks to constitutional power and
responsibilities, particularly the power relating to taxation, borrowing, monetary
policy, determination of external economic ties, and socio-economic planning, the
Central government is the most important enlity making public investment
decisions. Through its control over resources and planning, it exercises influence
over the investment decisions of the states and local bodies. :

India has adopted a system of medium-term plaining. Asa resull, Five-Year Plans
for the development of the economy are formulated. This responsibility has been
entrusted to the Planning Commission which was sctup in 1951 by a resolution of
the Government of India. It has a number of full-time and part-lime members and
works under the Chairmanship of the Prime Minister of India. There is Deputy
Chairmian who looks after day-to-day work of the Commission. The Planning
Commission decides, for each plan the overall rate of investment and the share of
public sector in it. The Planning Commission makes scctoral and inter-state
allocation of the investment and outlays detcrmined as a part of the Plan. It also
determines, in consultation with the Central Ministry of Finance, the Annual Plan.
The Annual Plans of the State govemnments are also finalised in consultation with
the Planning Commission.

The'sectoral and inter-state allocation of public investment reflects the development
strategy, scheme ‘of priorities and quest for bajanced regional development. These

Public Investment Decislon
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decisions are macro, aggregate decisions and cannot be subjected to any specific,
ready-to-use technique or a set principles of decision-making, Since planning is
essentially a political process involving the entire cconomy, the scheme of sectoral
and inter-state allocation reflects the politics of planning as much as it does various
principles and theories of developrnent. However, increasingly, the questions of
inter-sectoral, inter-regional and inter-temporal consistency are being asked and
tackled. This happens gradually us the planning process improves its data-base,
technical expertise, theoretical finesse and computational abilities. Various device
like input-output analysis, macro modelling of the cconomy, sectoral planning
physical and financial balancing, regional dand sectoral planning and manpower
physical may contribute to the improvement of the content of investment plannin
These technigues are important in the domain of scientific planning. Generally th
discussions of public investment decision do not concern themselves with these
mucro, secloral and regional questions. Conventionally, it remains concerned witl
micro, projecl investment decisions, -

Many government agencics, besides the Planning Commission, are concerned witl
project level public investment decisions. Our plans evolve varous ‘programmes’
involving both current outlays and long-term asset-forming investment

decistons. These decisions are generally taken by the concerned administrative
tinistries or departments or specific programme authorities in consultation with t
Planning Commission and the Finance Ministry as a part of the exercise of -
preparing annual budgets.The Annual Budget has a fairly large, significant and
growing Capital Budget. In fact, in so far as public investment decisions constitute
the core of our medium-term development planning, we may call Indian planning
medium-term capital budgeting. In most of the ministrics there is an Expenditure
Finance Committee to go into these commitments of resources for various
programmes,

[tis clear that investments in individual projects and programmes are arrived at
within the parameters and overall limits set by the plan—its size and sectoral
allocations. However, there exists a sct of arrangements for a review of each public
investment proposal prior to its sanction and inclusion in the plan budget. This is
‘considered essential for detailed planning of investment on the basis of appropriate
criteria of investment planning. It is an attempt to marry consistency planning with
optimising planning,

A number of projects for expansion/diversification/modemisation, etc. are
sanctioncd by various public enterprises, pariicularly if the'cost involved is within
cerlain specified limits. A good deal of public investment is financed by loans,

by various pubiic financial institutions (like IDBJ, ICICI, SFCS eic.) either directly -
1w, J#IGHC seCior or to private units, These investments are reviewed from _
bankability and social profitability critcria by the respective financial institutions,

‘Within certain ceilings, investment s sanctioned by the Expenditure Finance

Committec of various ministries. Routine and smaller value schemes are considere
by the Finance Ministry or Intcrnal Financial Advisor. Nearly two-thirds of

the total central investment is sanctioned as a part of routine administrative-
financial procedures and without systematic project appraisal.

Two major agencies for appraising public investment projects are: Project Appraisa’
Division (PALY; of the Planning Commussici und the Public Investment Board
(PIB). The financial value of the projects which are o be appraised by these agencic
are fixed from time Lo time.

Activity 4
a) Explain the importance of the Central government in public investment
decisions in India,




20.6 DETERMINANTS OF PUBLIC INVESTMENT

Tt is very difficult to understand or analyse the factors which determine the total size
or specific form of private investment decisions. According to Lord Keynes, the
‘animal spirits' play a part in these domains. Public investment decisions are not
based on vagaries of individual motives, perceptions, emotive structures and
attitudes. This, however, is not to underrate the complexity of the forces which
influence the size, pattern and specific forms of public investment.

The nature of the forces determining various facets of public investment depend on
the nature of the economic and social system, levet of development of productive
forces, physical resources, technical possibilities, international context,

etc. The nature of the state, its ideology, administrative-managerial capabilities and
its rolc in the socic-economic spheres too perform a role in determining public
investment. The fiscal and monelary system too are relevant in this context.

More concretely, in a country like India which has adopled national development
planning, public investment is a key variable of the development strategy. The
adoption of growth of nationat income as the basic objective of Indian planning is
sought to be attained mainly by the active 11se of public investment—by its steady
increase and concentration in basic and heavy capital goods industries and in”
socio-economic infrastructure for industry, agriculture and social consumption,
particularly for the poor. Public invesument is alsc related, ina mixed capitalist
cconomy like ours, to the tasks which dominant private investing cladses do not
or cannot perform. Ag a resuli, of planning both the overali rate of capital
accumulation and the share of public investment have registered impressive
increases over the planning era, During the mid-1980s total investment in India
is almost onc-fourth of the gross domestic product and the public investment
component is nearly haif of it. The total investment in Central government’s
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non-departmental undertakings stands at about Rs. 70 thousand crores. The
coming decades’are likely to see a continvance of these trends; not withstanding
a lot of talk about.privatisation.

Activity 5 o N -
a) List the main factors which determine the role of pablic investments in india.

b) How do the determinants of private investmen! differ from those bearing on
public investment?

20.7°'SOCIAL COST-BENEFIT ANALYSIS

Private investment decisions are generally made by those who have direct personal
stakes in the project and its performance. Even then, it cannot be assumed that they
can arrive at sound, let alone rational, decisions just on the basis of their ‘horse
sense’. As seen in the discussion or: privatz investment decisions, various analytical
tools and devices and methods of interpreting them are used for workingoutina

* systematic and precise manner the implications—the costs, benefits and returns of

alternative investment choices. A prudent and forward-looking investor would
benefit and avoid coming to grief by proper use of various techniques of appraising
(evaluation prior to committing resources to specific uses) alternative investment
propasals and basing his/her decision on such an appraisal.

Such considerations favouring conscious, systematic decisions regardigg public
investment decisions are applicable with added force and for many reasops to public
investment decisions. These are made by a representative agency which claims to
speak and act on behalf of society. Various social processes (politics, planning,
public debate, social mobilisation, perception of class or group interests, etc.)
contribute to the determination of the purposes of public investrnent. They are a
complicated set of goals, generally in their plurality and with 2 complicated system
of inter seranking. It is rather difficult to make intuitive investment decisions which
are faithful to this complicated hierarchy of social objectives. In any case, since a set
of agents makelong-term investment decisions on behalf of a principal, called
country or.society, the latter must have a means of accasionally examining whether
the decisions by the former are true to their stated ohjectives. In order to enforce
such accountability, explicit and Announced appraisal of projects is a useful
instrument: Since the investment decisions are 3 part of the process of national
planning for development, recotrse to various techniques of appraising

investment projects come handy as a means of creating necessary coordination and
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mutuality between particular investment decisions and overall national plarnining.

Tt follows from the above that the principles and techniques of appraising public
investment has to be different from those relevant for private investment decisions.
The former have social ends to serve; such ends are many and have no fixed ranking;
the people acting on behalf of society may impose or smuggle in their personal or
seclarian ends in Lhe exercise. Even though such decisions have to be placed in the
broader national context, they tag have to compare alternatives in terms of their
costs, benefits and net social returns over time. They too have to take account of
costs and benefiis spread over a long period and, therefore, have to reduce them to a
common comparable temporal stream. They too have to face the problems of
identfying, quantifying, valuing and comparing the costs and benefits. They too
have to arrive at methods of comparing the costs and benefits which have been
computed and discounted. Thus there is 2 technical similarity between the format
and some of the mathematical techniques used in the appraisal of public and

private investment proposals.

As far as the appraisal of public investment is concerned, social costs-benelit -
analysis is the most useful, extensive and powerful analytical technique. This
technigue is now at a fairly advanced stage in its theoretical aspects with the
emergence of many different manuals (like those of OECD, UNIDO, ete.) for
carrying it out. Since it covers the life of the project, such analysis has to reckon with
many uncertainties. To some extent sensitivity analysis and probability theory help
1o deal with such problems. Let us discuss some crucial aspects of social cost-benefit
analysis in the following sections.

What is Social Cost-Benefit Analysis?

Social Cost-Benefit Analysis is the evaluation of investment proposals in terms of
their estimated net impact on the economy. The estimated impact is evaluated by
using parameters reflecting national goals and social objectives. It can be said tobe a
socio-economic or macro-economic appraisal of an investment proposal. It is
concerned with the systematic appraisal of the effects of the project on the economy
as a whole. It measures the economic, social and environmental costs and benefits to
the society expected to arise from the implementation of the project. Itis on the
basis of a comparison of such social costs and benefits that a ‘scientiic’ public
investment decision can be made, if the comparison covers all the relevant
alternatives. It is increasinply considered essential to undertake such an exercise

prior to an investment decision committing social resources to a specific purpose. It -

is an attempt to evaluate the difference to an economy, ceteris paribus, asa result of
a'specific investment it portrays the difference between the cconomy with the
project and the econorny without the project.

How is it dilferent from Financial Analysis? .

The financial analysis of a project, particularly for a private investment decision
identifics the cash outflows and inflows and, the mbney profit accruing to the
praject operating entity, whereas social cost-benefit analysis measures the
socio-economic effect of the project on the entirc economy cvaluated in terms of
the cconomy-wide objectives. Normally, the private investor, when deciding on
whether or not to invest in a project, uses the yardstick of commercial profitability,
for he is interested-in maximising money profits subject to constraints relevant to his
decisions. Hence only outputs and inputs that enter his objective functions are
included in the financial investment appraisal and are valued at prevailing market
prices, i.e., the ruling commodity prices, wage-rates and interest rates are used in
computing profitability. This is becausc it is these market prices which he pays

and reccives. Given the physical-technical relationship, they determine the results or
rewards that can be obtained by him. '

The economist engaged in social cost-benefit analysis, is nok, in essence, asking a
different sort of question {rom thase asked by the decision-maker or
owner-controller of a privaie firm. The social cost-benefit analysis seeks to achieve
for the society what financial analysis of a project does for the project operating
entity. Social cost-bencfit analysis seeks to make the maximum contribution to the
objectives of a socicty. Assuming that the objectives of the government and the
society are the same while making a public investment, it becomes imperative (o use
soctal-cost benefit analysis for appraising public invesiment proposals in terms of
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social profitability.

The point of departure for social cost-benefit analysis is that commercial
profitability may not be the proper criterion for valuing a project from the point of
view of national interests which is what the government is concerned with. This
difference is reflected in way one interprels costs and benefits and in their different
methods of valuation. Thus a money payment made by a project operating entity,
for, say, wages is by definition a financial cost, but it will be an economic cost in
social cost-benefit analysis. Commercial profitability by definition is concerned only

. with private costs and benefits, i.e. cash outflow and cash inflow respectively. These

need not and, except by mec-s of a rare coincidence, would not coincide with social
cosis and social benefits whicn need to be evaluated with respect 10 society’s welfare
and national objectives.

The rejection of commercial profitability as a criterion for public investment does
not imply that the concept of profitability itself is rejected. In fact, the use

of social cost-benefit analysis in place of commercial profitability analysis, involves
an cxtention of the concept of commercial profitability to social profitability. Social
profits of an investment proposal during any period of time may be defined as the
differences bétween the sociat costs and social benefits accruing/resulting from the
proposal during that period of time. Social cost-benefit analysis is not concerned
with the loss or benefit to any individual or some small groups of society as such, but
to the sacicty as a whole. If we consider the construction of a bridge on a river, there
is a definite financial loss to the State exchequer and to a particular class of

able to utilise the facilities and those who.used to pay for crossing the river will be
able to increase their income and diversify consumption. There would be saving of
lime etc. One has to weigh these gains against the costs (or losses) to the State
exchequer and the loss of income to the ferry-owners. It involves intergroup
comparisons of lossés or gains. The cost of the bridge is not only its construction

and maintenance costs but also the social cost of employment lost by the ferry-
owmers.

Social cost-benefit analysis is a useful device for the choice of projects, taking into
account the national objectives. Financial cost-analysis is also an important device
for purpases of project control and management. Projecis are separate units
having the same objectives as the objective of national pyblic investment, e.g., the
greatest possible increase in the standard of living of the people over a well-defined

. time-horizon. The units are separated for the purpose of operational efficiency and

proper control. It would be out of the reach of one unit to take account of the total
public investment and run it efficiently, given its diverse nature and large magnitude.
Thus it becomes essential to separate public production units into smaller,
manageable units and projects with (heir techno-econornic and physical unity.
Financial analysis of the project becomes an essential function as a part of project
management for the purpose of control, accountability and efficient
accomplishment of the project. Thus, financiat analysis (various forms of which were
discussed in an earlier unit), though it does not serve the role of project selection
from the point of national objectives and social profitability, becomes essential for
the efficient management of the project after it is approved on the basis of social
profitability. It would be impractical and/or unnecessary to go into the social
cost-benefit analysis of every decision in the management of the project. Financial -
analysis may also be needed from a banker’s or financier’s (even though it maybea
public sector unit) point of view in order to see if the project will have the capacity to
repay itself or will need to be subsidised. This is essential for determining the
bankability of the project.

Why should Social Cost-Benefit Analysis be used? - .

A proper investment decision is 6f utmost importance because it sets a series of
economic and social factors into operation towards the achievement of
socic-economic goals and the objectives of society, particularly for India which has
been striving for development through planning. A mistake or misallocation at the *
point of investment decision acts in the opposite direction. Social cost-benefit
analysis is a tool for making investment decisions best suited to the development
strategy and objectives so that the scarce resources contribute most towards the
national objectives. o ’
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Government's objective while making a public investment decision is the greatest
possible attainment of the objectives of society over & chosen period of time e.g.,
increase in the standard of living of the people as a2 whole, employment, equity,

self-reliance, regional balance, etc. Public investment becomes essential because ofa |

number of reasons. To begin with, a case for public preduction arises in connection
with certain goods and services whose inherent character is such that they cannot be
left to the private suppliers. Such goods are, known as public goods e.g.,
administration, police, military, et¢. Their benefits are consumed collectively by all
the members of the society, and each member's consumption does not reduce the
consumption available to tie rest of society. For example, the police protection
benefits are enjoyed by cach member of the society; the use of police service by one
person does not reduce the services available to others (though for better and more
efficient service an increase in the investment in policing may be required), This also
inplies that the marginal cost of production is zero or near zero. Since marginal cost
has to equal price for efficient resource allocation it ultimately implies that it cannot
be left in the hands of private control.

The second case of production by public control, as was pointed out earlier, arises
in the case of quasi-public goods, such as postal services, electricity, city transport,
roads, bridges, public utilitics, etc. Such goods, by their very nature, are monopolics,
where the supposedly regulating forces of competition are absent, and so cannot be
leftin the hands of private entrepreneurs without inviting adverse social effects.

" Furthermore, the heavy investment requirement would make such commddities
beyond the reach of the average investor. The monopolistic pricing may deprive
many persons of the use of these goods. Quasi-public goods being, essentials, the
consequences of such deprivation would be serious and far reaching. This would
mean a decline in the fevel of social welfare, which is contrary to the principles of a
wellare state. To keep the consumption of such commadities within the reach of the
Jow income brackel consumers, it becomes imperative to keep the prices of such
commodities low (the marginal cost of preduction of such commodities is also low).
These factors make it essential to bring the investment for the production of such
commodities under the sphere of the State. '

There arises a third case of public investment in the field of infrastructure. Such
investments like roads, raifways, ctc., and even certain quasi-public goods like
electricity, are the foundations of a nation’s economic development. In such cases it
becomes essential to make public investment, because private investment is lacking
due to heavy investments required in such ficlds and the low rate of retum
accompanied by high risk and a long gestation period. Even if private investments
are allowed in such fields, the price of such goods and services will be so high as to
create an adverse atmosphere for overall economic development. The secondary
effect of the high price will raise the cost and price of other goods and services also.
If an industry had to pay fully for all the overhead facilities like road, water, etc,, ie,
at the full cost of production, the cost of output of the industry in turn will tend to be
rather high. The other field where public investment becomes essential are the key
industries like steel, banking, etc., because such industries are crucial to the
economic development. If such ficlds are left to private investment, they will be -
used for the maximisation of private profit instead of social welfare. .

In such cases, public investment which is justified in terms of social cost-benefit
analysis, will contribute to development in terms of social profitability. ’

In any country, as can be seen in the case of India, there is a large public sector with a
great deal of diversity, ranging from infrastructurc and capital goods Lo consumer
goods, and this keeps on increasing with ncw capital budgets and plans. Given the
size and the diversity of public sector, it cannot be managed and operated as one
single unit. It is essential to divide it into smaller corporations and projects, the basic
purpose of public sector remaining the same—the greatest possible contribution
rowards the achievement of nationat objectives and social welfare.

Given the diversity and subdivisions of public investment, various scctors and
prajects appear as competing alternatives, giving rise to the problem of choice
among the feasible projects in order to achicve the maximum possible social welfare
and contribution 1o national objectives. Social cost-benefit analysis is a tool for
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making the best choice from the given allernatives, keeping in view the national
objeclives and social profitability. The choice of one project rather than another
must be viewed in the context of its Lotal nationat impact, and this total impact has to
be evaluated in terms of a consistent and appropriate sel of objectives. Since the
social cost-benefit analysis is concerned with the economy as a whole and with the
welfare of a sociely its project choice is subject to the general objectives of national
planning and policy. '

Steps in Social Cost-Benelit Analysis

In order to appraise a public investment project in terms of social cost~benefit
analysis, the detailed project ruport is prepared. Based on this report the following
steps are taken:

e Identifying costs and benefits :

The project cost in terms of financial outlays is taken as its financial cost. It has two
components: fixed investment and working capital. The first covers the payment
made for fixed capital goods: machinery, plant, building, equipment, etc. The other .
covers the running, operational and maintenance costs over the life of the project.
The social costs are the costs of the foregone uses of the physical and human
resources used in the construction, operation and maintenance of the project. One
has also to identify the indirect costs (external discconomies) and intangible costs of
the project. The sum total of all these costs represents the sacrifice made by socicty
for setting up the project in question. This is its total social cost. Both the fixed and
working costs have to be annualised. The financial costs are not taken into account
as they do not use up real, sociat resources. Among the direct social costs we include
the social opportunity cost of land, labour and capital equipment. From among the
current cost elements interest charges and depreciation allowance are excluded
from social costs as they represcnt no real costs. The current costs too can be
divided into physical and human resources costs. The indirect costs would flow
from the economy-wide adverse socio-economic, ecological and agro-economic or
industrial impact of the project. These costs are often intangible and many
difficulties are involved in their quantification and valuation. Often they are taken
care of by organisational, administrative and policy measures. The identification of
such costs also enables one to form an overall jidgment in decision-making about
the project

After identification of various clements constituling social cost of the project. -

For this purpose one may use market prices. Various physical measures can be used.
For example,abour used during the project construction period can be added (o
the current labour inputs over the life of the project.

All these cost elements have to be added 1+p in order to arrive at the total social cost.
It means all the cost items have to be expressed in terms of a common numeraire.
Market prices do not serve this purpose as they reflect the balance of existing
demand and supply mediated by the ruling or dominant market structure. Such
demand, supply and market structure reflect individual preferences, decisions and
control over resources and, gencrally fail to reflect social objectives, preferences and
valuation based on commeon and future demand. Owing to monopolitic structure of
the market, the markel prices distort even individual vatuations and assign
disproportionate weight to the decisions and preferences of some over the others. A
society at early stages of its prowth may not produce certain goods at all or in small
quantitics. A new investment project may totally alter the prevailing market
valuation and hence it would be inappropriate to evaluate it in terms of pre-project
prices. Market prices may include various transfer payments like taxes and subsidies
which are based on considerations altogether different from the relative scarcity or
the present or projected demand-supply balance in Lhe economy. Use of such
market prices would not reflect social valuation of the output/input under reference.
Hence market prices are a misleading and irrelevant entity for use as numeraire
either for aggregating the social costs or the benefits.

From the social point of view one has to take into account the social opporiynily
cost of using a certain input for the public investment project. This is the accounting
or shadow or social price of a commodity. Since social costs and benefits have 10 be
valued in terms of these prices, one may assign weights reflecting social objectives,
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For exarple, the shadow price of labour used in a project would be not the money . Public Investment Decision

wage paid to a skiiled or unskilled worker, but the sacrifice of cutput in the use from -
which labour is withdrawn or prevented from being allocaled. The device of

valuation in terms of shadpw prices is an important means of strengthening a micro

decision of the macro social perspective. , , -

Social evaluation of various cost/benefit elements in terms of shadow prices does’ -
not enalile one to obtain a correct, social picture of the implications of alternative
project decisions unless account is also taken of the fact that various costs are
incurred and benefits are obtained at various points of tine. The cost and benefit
values change according to their distribution over time, or the time period to which
they refer. In facl, it would be incorrect 10 add up the costs/benefits of the year say
1980 and those of the year say 1988. After all, it makes a lot of difference as to
when, how near or far from the present a cost/benefit has to be incurred/obtained.
Human beings have fimited telescopic faculty. The risk and uncertainty increase as
onc thinks of increasingly distant furure. Human beings generally consider a bird in
hand better than two in the bush. Similar faciors affect social valuation, especialty
when a society is underdeveloped at the. moment and hopes to enjoy a higher
standard of well-being in the future. This factor may be called the rate at which
society prefers the present over the future. I{is called the social rate of discount.
The siream of social costs/benefits calculated in terms of shadow prices have to be
discounted using a social rate of discount in.order to convert the quantities involved
into a common temporal perspective.

Just as with social costs, social benefits of a project too have to be computed on the
basis of the following sequential steps: identification of direct or indirect :
(externalities) benefits, their quantification or a listing of the non-quantifiable
(intangible) benefits, social valuation in terms of shadow prices (if the commuodities
in question may involve external economic relations, shadow pricing of foreign
exchange) and conversion of these quantities into a common time perspective by
means of discounting at the soctal rate of discount. It may be mentioned that just as
market prices of various inputs/outputs cannot serve the purpose of accounting
prices, for a similar set of reasons, the structure of market interest rates cannot serve
as the social rate of discount. In the determination of the social rate of discount,
social values, objectives, attitude towards risk and uncertainty and political factors
play their roles. The time-horizon adopted in the process of plan formulation and
the concern for the interests of the future gencrations exert an important influence
on the choice of the social rate of discount.

e Comparing Cost and Benefit : Decision Rules

The prime objective of investment project appraisal is to compare the costs and the
benelits of different projects with a view to determine the project which gives a
greater return for the total amount of inputs (goods, services and work) to be put
inta the projeci. We have seen why social discounting of costs and benefits is an
essential part of this exercise. Important methods of computing discounted costs
and benefits are: Benefit-cost ratio; Net present value and Internat rate of retumn.

As you will notice, these steps are the same which we discussed while studying
private investment decisions. However, two factors have to be kept in mind while
making an investment decision.

a) There is no one best technique for estimating the social worth of a project.
b) These criteria of investment are only {ools of decision-making providing
synuplic, systematic guidancc. There are many non-quantitative and
nen cconomic, non-tangible, criteria for making project choices. Hence no
analytical formula or technique is a substitute for judgmenis involved in
decision-making, These formula cannot take sway the romance of
decision-mak:ng.

Four major aspects of a project have to be taken into account prior to applying the

investment criteria or the decision-guidance rules: technology, scale or size,

Jocation, timing of the project in terms of the current economic direction and the

budgetary posiion of the government. All these form the context of national ;
planning in a country like India. . 41

et yry

Bl

[ BRI IR s




42

Present vorth of Benebits
Benefit-cost Ratio:

Present worth of Cosls

Benefit-cost Ratio: The Benefit-cost ratio is exclusively used for economic analysis of
Projects, or we may say, is related to the concept of social cost-benefit analysis only.

The practical application of benefit-cost ratio becomes very limited because of the
interest character of the ratios. If we take two projects A and B and compare the
Benefit-cost ratio of the two, it would clearly bring out the limitation of benefit-cost
ratio.

Project Total discounted Total disceunted Benelilcost Net present worlh
sociat cost social benefit ralio ~ {Rs. in lakh)
(Rs. In Lakhs) (Rs. In lakhs)

A 100 150 15 50

B 1.3 300

1,000 1,300

In this example we find that the B-C ratio of project A is higher than that of project
B and the Net present value of project B is higher than that of project A. Hence the
tolal benefit from project B is higher than the total benefit from projcct A but the
benefit per unit of cost is higher in the case of A as compared to B. If the total

~ investible resources are Rs.10 crores then we do not know the B-E ratio of other

projects built at the cost of remaining 9 crores and hence we cannot make a
comparison in terms of B-C ratio between projects A and B. Thus the use of B-E
ratio is limited to seeing the return per unit of social cost, It cannot be used for the
purpose of selecting from projects A, B,......... A

The only case where Benefit-cost ratio can be used for ranking is when all the projects
from A 10 Z have the same social cost.

Net present value: The most straightforward discounied measure of a project
worth which aids in the choice is the Net present value. Net Present Value of a
project is simply the value of the surplus generated by the project in ‘to-days” term. It
is given by the discounted values of the benefits occurring from the project minus
the discounted values of the costs incurred on the project. The formula forits
calculation has already discussed while studying privale investment decisions.

Internal rate of return: This measure, used &y World Bank and other

international financial agencies, determines that rate of discount at which the
present worth of the project is Zero. Internal or Economic Return is the same as
Internal rate of return. This term is used to distinguish between Financial calculation
and Economic appraisals of the project.

There is a direct relationship between the internal rate of return and the net present
value of a project. Internal rate of return is that rate of discount at which the net
present value of the project comes to zero.

Net present value of a project as a tool for making an investment decision seems Lo
have soime avantages over the internal rate of return from the following angles:

a) It takesinto account a specific rate ol discount (social rate of discount) which
the internal rate of return fails to cover in its values. It is imperative to
incorporate society’s time preference for the flow of costs and benefits emerging
at different points of time.

b) Present value rule premits the possibility of society’s ime preference changing
" atdifferent points of time over the life of the project. If we take internal rate of
return, the rate of return is given as uniform and no changes can be allowed for.

¢} When cheice has te be made between two projects which are mutually exclusive
(ie. the implementation of one rules out the other) the internal rate of return
becomes very misleading,
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However, internal rate of return has certain advantages over the net present value. It Public Investment Deecision
shows a clear picture of the maximum rate at which funds can be borrowed. What is

of concern in social cost-benefit analysis is the maximum social benefit that can bz

obtainc from the resources set aside for investrment. Since the real rate of society’s

time preference is very difficult to calculate, the internal rate of return gains an

advaniage over the net present worth of the project because it also shares the

contrgversy concerning the social rate of discount. ' -

Activity €
On the basis of reading the above, please attempt the following questions:

a) Dcline and illustrate, with specific examples, the concepis of:

2 Social Cost:

P L LET TR TR TR LR
* Externalitics:
i -------------------------------------------------------------
‘I
o Shadow Prices
\

..... “
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d) LExplain the following in the context of public investment: -

iy Benefil Cost-Ratio

20.8 PUBLIC INVESTMENT APPRAISAL
TECHNIQUES: USES AND ABUSES

The social cost-benefit analysis is an extension of the NPV technique of capital
budgeting. An act of private investment yiclds a series of annuities over the future
years, which when aggregated and discounted, gives us its present value. In the same
way, a public investment project (say, a multipurpose project like construction of a
dam) yields a series of social returns (like flood control, electricity generation,
irrigation of land, creation of employment, increase in output and income etc.) such
retums can aiso be aggregated and then discounted with reference to a social rate

of discount so as to calculate the present value of social returns over the

future years. Exactly in the same manner, the present value of investment
costs—social costs—can also be calculated. And then either the Benefit-cost
deviation (net social returns) or the Benefit-cost ratio (sacial net present value
index) can be calculated to study the economic feasibility of a project.

An example

Let us take an example to illustrate the use of Benefit-cost analysis in project

evaluation. Suppose, there is a public project which involves various categories of
investment. The available data are represented as follows:

Capital Original Expected Interest rute of 5%
Invesiment Expenditure (Rs.) life (years)

Category A 18,000 0 Log 1.05 = 0.0212
Category B 12,000 50 Antilog of 0.6360 = 4.325
Calegory C 23,000 60 Antilog of 1.0600 = 11.48
Category D 20,000 120

Annual Operation cost {,000

Benefil:

Value of product before the Project = Rs, 33,000
Value of product after the Project = Rs. 52,000
Associated cost = Rs, 1,000

Antilog of 1.2720 = 18.7056

Antilog of 2.5440 = 349.8595
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Costs: You may notc that the project has several caicgories of investment cost. The

estimated amount 1T cach category is to be converted in annual cost by the

forrula

_olr +(1 +rf
A P[ a +r)““]

Wherc A = Annual cost; P = Original investment cost; r = rate of interest;

n = Expected life,

Category A
CRIRES)
—_— 1 + —_—
100 100
A=18,000 | ————=
(1 + 5/100""
|
[ 05 x (1.055°
= 18,000 |— =5 —
i (1.05}30—1
[50 x 4.325
= 18,000 | ————F
000 | 4.325-1 ]
~ 18,000 0.21625
| 3.325
= 1170.676
Activity 7"

Caleulation

Létx = (1.05)*
Logx=30Log 1.05

=30 X 00212
=0.6360

*. x = Antilog of 0.6360
= 4.325

Make similar kind of calculation for the remaining categories of cost:

Fill in the missing steps.

Catepory B
05(1.05)° }

A = 12,000
|:= (1_05)5!]—1

= 657.252

Category C

i

1214.951

Categbry D
A =_—

[ I |

Let x = (1.05)*
Logx=

e W

11.48

Letx =
LOgX =

. x = Antilog of
= 18.7056

Let X =

X =hAnli.log of

Public Invesimeni Decision
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sestment Decisians The total annual cost of the project then is equal to

Category A Rs. 1170.676
B:Rs. 657252
C:Rs. 1214.95]
ID: Ry 1002806
Annual operation cost :Rs. 1000.000
Total Annual Cost = R5 504575
Benefits:

You may calculate the net present value of the project as follows:

- alue after the project = Rs. 52,000
Value before the project : = Rs. 33,000
15,000

Less associated cost = Rs. 1,000

Net Annual Benefit = Rs. 18,000

Cost-Benefit Calculation
Now you may compute

i) Benelit—Cos, deviation Rs. 18,000—Rs.5045.745 = 12954.255

i) Benefit—Costratic Rs.18,000/Rs.5045.745 = 3.5

You need o repeat this process for other comparable prajects, and then towards the
choice of a project, you need to follow the decision principle: Larger the
benefit-cost deviation or higher the benefit-cost ratio, better the project.

Activity 8

a) Compute both benefit-cost deviation as well as bencfit-cost ratio of an irrigation
project. Use the data piven below.

b) Suppose you were Lo choose between two projects, one in the example
above and the other in the activity here, which one would you choose and why?

Capiral Expected Original Rate of Other dota
investment  life (years) investiment inlerest = 4%
\ Category
A 50 1,000 log 1.04 = 0017 Annual operalion cost =
Rs. 1,000

B 30 9.000 Antilog 0.850 = 7,079 Associated cosl = Rs, 500
"7 0510 =3.216
Yulue of crops

C 104 18.000 " 0.425-=2661 Afler ierigation Rs, 13,000

' D 25 2,000 " 1.700=50.12 Before irrigation Rs. 6.000

The cost-benefil analysis of the kind we have illustrated hiere raises a series of
questions: Which costs and which benefits are 10 be included? How can these costs
and benefils be measured? How can these be quantified in money terms? At what
interest rate are thesc to be discounted? Are there no constraints?

- We often 1alk about both direet (primary) benefits and indirect (sccondary)
benefits. For an irrigation project, water supply and electricity gencration are dircet
benefits, whercas employment income-output generation are indirect benefits. In the
same way, there may be both dircet costs and indirect costs, Sometimes these costs

46

and berefits may not be fully identified; even if identified, they may not be
quantified; even if quantiticd, they may not be measurable in moncy terms; even if
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money-valie is calgulable, the actual value may not be reflected. The market prices Fublic Investment Decision
do not reflect time-or scarcity value due to (a) market imperfection and (b) presence
of externalitics. In suth cases, the shadow pnces have to be used; but there are
difficulties in computing such ‘social prices’ or ‘planning prices’. Also, the device of a -
social rate of discount presents difficulties; we may not have relevant data to
compute such a sotial discount rate. The point remains that the calculation of social
bénefits and social’costs involves a good deal of subjectivity and value judgments.
This is'where the cost-benefit analysis may be grossiy misused. For example, an
investment decision may be purely a political one; yet it may be forced to get
justificd through the use of economic techniques. It was observed: “the economists
have developed thé technique of cost-benefit analysis but the politicians often use
(ralher misuse) it To suit their own convenience™. In our country, a set of
socio-political factors often compel the Government to take a number of investment
.decisions first and then ask the Planning Commission to justify those decisions on
the basis of cost- -benefit analysis. Political decision first, cconomic justification later.
Ideally the process should be reversed. Investment decisions should be dictated by
econemic rationality. Unforiunately, most of the public investment decisions which
cannot stand the criterion of “commercial profitability™ are often justified on the
basis of “saciat desirability” Le. the social cost-benefit znalysis,

Actiniey *- .
Write 2 tucid noté on the limitations of Social Cost-Benefit Analysis. Use real world
cxamples to illusirate your arguments.

20.9 SUMMARY

‘In this unit, we have drawn a line of contrast between private investment and public
investment on severa! counts. We have also justified the analysis of public
investment decisions in a mixed economy like that of ours. We have extended the
standard lechniqués of capital budgeting such as NPY and IRR to evaluate public
invesument projects. In the process, we have comparabic concepts to take care of:
privaic and social returns, private and social costs, interest rate and the social rate of
discount, market prices and shadow prices etc. Finally, we have indicated the use as
well as limitations of the social Cosl-Benefit Analysis for appraisal of public
investment projccl One of the major limitations {from which the present as well as
the preceding unit suffers is that we have not considered the role of
risk-and-uncertainty in the context of investment decisions. We felt that the element
ol risk-and-uncertainty is involved in all decisions incleding the invesiment
dccisions. We would now like o proceed towards an economic analysis of risk and
uncertainly faclors in general and specifically, with reference Lo investment
decisions,
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20.11 SELF-ASSESSMENT TEST

Review your understanding of the following terms. Give examples:
a) Net social benelits

b) Social cost: direct and indirect

) Social benefits: primary and sccondary

d) Social rate of discount

e) Shadow prices

How do public investrr.ql decisions differ from private invesiment decisions?

State the steps involved in social cost-benefit analysis of 2 wroject. How is such
an economic analysis different from the accounting methods of capital
budgeting?

Write an essay on the strengths and weaknesses of social cost-benefit analysis.

List separately the possible social benefits and social costs involved in the
following projects:

a) Drought Relief Programme 1387

by ASIAD 1982

¢} Clean Ganga Project

d) HBIJ Pipeline Construction

¢) Calcutta Metro-Rail
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UNIT 21 THE ECONOMICS OF. RISK
AND UNCERTAINTY

Structure

21.0 Introduction”

21.1 Objectives

21.2  Concepts of Certainty, Risk and Uncertainty
21.3 The Pay-off Matrix

21.4 Decision-making under Risk

21.5 Adjusting the Valuation Model for Risk
21,6 Decision Tree .

21.7 Simulation

21.8 Decision-making under Uncertainty

21.9 Qther Methods of Dealing with Uncertainty
21.10 Summary )
21.11 Addidonal Readings

21.12 Self-assessment Test

21.0 INTRODUCTION

Investment decisions involve a great amount of risk and uncertainty, Risk is the
difference between expected and actual retuns on investment. In fact, for any
decision, we can talk of this deviation between expected and actual
outcome/pay-off/return. Thus an analysis of risk is crucial for decision-making. You
may recall that there are two types of risk—calculable and non-calculable
(uncertainty). In a world of certainty, the risk element is zero, there are neither
market risks nor non-market risks. In reality, such certainty hardly prevails.
Thercfore, an analysis of risks and uncertainties is required before any decision is
taken. In what follows, such an analysis is attempted. The analysis may be fllustrated
mostly with reference to investment decisions, but other decision areas also provide
scope for applying risk analysis. It is not possible for a decision-maker to eliminate
risk and uncertainty altogether; but he must try to reduce it as far as possible,
business forecasting and forward planning are meant to reduce the clement of risk
and uncertainty involved in decision situations. Before you can think of reducing
risks, you should be able to measure the degree of risks, there are statistical
techniques to do the same. These techniques are not necessarily based on only
objectivity, many times subjectivity is equally important. For example, the attitude
towards risk is a very important parameter in analysing the decision environment
characterised by risk and uncertainty. Also, many times; the objective techniques
alone are not enough to evaluate risks; subjective value judgments also. influence;
appeal etc. are equally important for risk evaluation. The fact remains that risk and
uncertainty are typical of any real world business sitwation. An economic analysis of
risk and uncertainty is, therefore, required to aid the decision-makers. In
conventional managerial economics, this analysis is assumed any way, most of the
economic decision models are based on the assumption of certainty, typical of
market perfection. In modern managerial economics, the risk-analysis is an
important ingredient, because the manager often functions in the world of market
imperfection accentuated by the lack of information; and this s what involves risk
and uncertainty. :

49
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21.1 OBJECTIVES

Y

On completing this unit, you should be ablc to:

» recall the conceplts of risk and uncertainty;

realise the contribution of probability theory in risk analysis; ,

measure the degree of riskand uncertainty involved in any deciston;

analyse categonca]ly decisions under risk and uncertainty; and-

appreciate the ro et U8th quantitative and qualitative lcch.ruqucs of csumarmg
and evaluahng 1i nd uncertainty.

21.2 CONCEPTS OF CERTAINTY, RISK:AND
UNCERTAINTY

The distinction among cerlainty, risk and uncertainty reflecis différehécs in the

degree of knowledge with regard to the decision environment. Investment'climate is °

a very specific form of decision environment. If we conceive of an investor’s state of
knowledge as a continuum, then certainty (complele knowledge) would occupyone
end and uncertainty (complete lack of knowledge) would occupy the other.-You
may recall that we have already introduced these concepts earlier:'Thése concepts
have special appeal in the context of investment decision, though these are.
applicable in any other decision environments such as produchon marketing etc. In
this section, we would like you to revise these concepts with special refefence to
investment decision environment because investment decision is the be-all and
end-all of the decision-maker, .

Certaml.y

Itis a state of knowledge in which the investor knows in advance the spemﬁc
outcome of alternalive investment projects. The investor has the perfect knowledge
of the investment environment such that he is definite about the size, regularity and
penodlt:lty of the flow of returns, there is no risk involved in this case. How realistic
is this concept? At first sight, this state may appear theoretical and: impractica,
actually this is not so. There are many short-run situations in which the
investor/manager has complete knowledge. For example, when we put our money in
Fixed Depaosit with a nationalised bank or in National Saving Cemﬁcates with our
Post Offices, we know for certain, the exact return we are going to geron. maturity.
The annuity as well as maturity time are completely known.

It is, however, true that in reality, few things only remain certain for long. The
outcome of a long-range investment, for example, is really impossible-to predict, -
because in the long-run so many things may change: political climate, technological
advancement, market competition, economic environment etc. Currcnt].y, these
things do not change, but eventually they may change. Thus curreplly there is no
risk, but eventually there may be. Risks may not be visible today, bu* ,uu

may imagine risk for to-morrow. In fact, most strategic decisitira \1.u.ludmg
investment decisions) arec made under conditions of less than pcrﬁ,ct knowledpe, we
classify such conditions as either risk or uncertainty.

Risk .

It is defined as a state of knawledge in which each alternative leads o'orté ofasetof

specific outcomes, each outcome occurring with a probability that is known' to the
decision-maker. Investment risk may be regarded, therefore, as the quanutauw:
measurement of a return, positive or negative, such that the probability of the return
(outcome or pay- oﬂ) can be calculated. Two approaches can be used 16 méasure
this probability: one is & priori, by deduction; the other is a posteriosi, o statistical
analysis of empirical data. In the a priorl method, the decision-maker is able to
determine the probability of an outcome without expcnmenlauon sampling or an
analysis of fast experience. For example, we know that a coin has only two-sides.
Because of this, a tossed coin must come up with either a head or 4 1ail. The .
posteriori method, by contrast, assunies that past performances were typical and
will continue in future, in case, we have to observe, collect, pracess and analyse
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statistical data. Risk is the actuarial probability of an event. Risk can be measured by
way of standard deviation between the expected return and the actual return on
investment. For this, we have to study “distribution” of data in statistical sense.
There is a distinction between frequency distribution and probability distribution,
The former is a tabulation of how many times certain events have occurred.in the
past, while the latter is a tabulation of the percentage of time that they are likely to
occur in the future. For an investor, the event may be defined in terms of size and
timing of return flows.

Uncertainty

Risks, if calculated, can be insured. Thus, insurance companies can predict witha
high degree of accuracy the probabilities of deaths, accidents, and fire losses. These
probabilities cnable them to make decisions about preniium levels and rates. But
they cannot establish the probability that a particylar individual -will die or thata
particular house wilt burn or a particular car will meet with an accident. When
actual probability is not calculable and therefore, the element of risk is not
mcasurable, we have the environment of uncertainty. Unlike risk, therefore,
unceriainty is a subjective phecnomenon; no two individuals who view the same
event will necessarily formulate the same quantitative opinion because of a lack of
knowledge.

Since expectations are subjective, there wilbbe degrees of uncertainty on the part of
decision-makers. Two investors, reading the same investrnent opportunity, may
have different expectations about the llow of net return. There are two sources of
uncertainty,

a) Complete ignorance

b) Partial ipnorance

In case of complete ignorance, the decision-maker makes no assumptions about the
probabilities of the various states of nature. The investor may, for example, use-:

any one of a number of rational criteria for making investment decisions; he may
adopt a pessimislic or conservative outlook. In dealing with such situations, the
investor may use, for taking investment decisions, different criteria such as
‘maximum criterion’. We will discuss these criteria subsequently.

In case of partial ignorance, the decision-maker assumes the ability to assign a prior
probability distribution to possible outcomes. With the development of “subjective”
or “personal” probability theories, the element of risk can be puessed-and-estimated
i.e. guesstimated, though it cannot be ebjectively estimated. Thus a decision
problem under uncertainty can be developed into a problem under risk.

Since a preat many decisions are often taken under complete ignorance or
incomplete knowledge and imperfect information, a bricf intuitive sketch of the
notion of subjective probability distributions should be of interest.
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Activity 1

a) Interpret the basic _mcmc'updcrlying the above set of diagrams.

¢) Whatis uncertainty? How is it different from risk? Distinguish between different
“degrees” of risk and uncertainty.

21.3 THE PAY-OFF MATRIX

The concept of “subjective probability distributions” was developed by LJ. Savage,
and was further extended and put into operational form by authors like R. Schlaifer

“and H. Raiffa. These developments together have come to be known as “Decision

Theory”. Pay-off matrix is one of the basic concepts in Decision Theory. Originally,

this concept was developed to support the theory of games—an approach to oligopoly.

You may recall this from your Block 4. However, the pay-off matrix concept has
since been adopted to general deciston-making under conditions of risk and
uncertainty. The pay-off matrix or a decision matrix, as it is sometimes called, helps
the decision-maker to conceptualise and formalise the decision process into

® statement of objectives

¢ selection of pay-offs

® evaluation of alternative pay-offs

® selection of alternative stralegies
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An ¢xample of a pay-ott matnx s shown below: The Economlca of Risk end

. Uncertalnt
Table 1 s ™
Allernative , States of Nature
Strategica
N. N: N.l NC
S 6 6 6 4
S 25 7 7 —15
S 20 20 r -1
Sy 19 16 9 -2
Sa 20 15 i5 -3

In this matrix, the decision-maker conceives of four possible states of nature, i.e.,
environment: Ny. . . . Ny the four states of nature could be economic

environment associated with boom, stability, recession, or depression. Similarly,
there are five alternative sirategies; the strategies may involve different size of
investment or selection of different investment projects. The pay-offs representour
investor’s best estimate of outcome (returns) of each combination of strategy and
state of nature. Three questions arise about the pay-offs

1 What do they represent?
2 Howdo we find them?
3 How do we evaluale them?

The first question has been answered above. The pay-offs represent returns on
investment, if our reference is to the investor. The pay-offs may refer to sales, if our
reference is to marketing decision, and so on.

The second question also can be answered, provided we kmow the nature of
decision, For an investment decision, you may seek information from the finance
manager, Like-wise for marketing decision, consult the sales manager, and so on.
The source of information must be dependable. As for the question of evatuation
the matrix makes it clear that the best strategy depends upon which state of nature
aceurs. Unfortunately, the decision maker cannot predict what state of nature will
weur. Nevertheless, he must select a strategy. Under conditions of certainty, the
lecision process involves the opiimisation of some known objectives (such as
profits), given certain known constraints {such as costs). Under conditions of risk,
tae decision-maker may obtain objective posterior probability estimates, But under
conditions of uncertainty, probability distributions and constraints are not kmown.
[his is where subjective probability distribution becomes relevant. In actual
practice, most decision-makers follow the Bayesian postulate, which says that in the
absence of meaningful knowledge of probabilities, equal probability should be
ussigned to each outcome (pay-off). Whether the probabilities are objective or
subjective, they must add up to 1.0 since one of the outcomes is certain to occur. In
~ymbols,

& +P.+ P,=1.0

S nce probabilities add up to 1.0, they may be used as weights to calculate the mean
. 'vrage) pay-olfs, known as the expected value. [n symbols;

EX) =P X, +PX, +... . X.= 2 PiX

i=1
Where
] (X) = The expected value or weighted mean pay-off.

2, = The probability of the ith pay-off

X;= The ith pay-off.

21.4 DECISION-MAKING UNDER. RISK

To make a decision, the expected value is computz for each strategy and the one 53
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Investment Decislona

with the highest expected value is chosen, Continuing with the data presented in
Table 1, let us suppose that the decjsion-maker assumes a 20% chance of boom
(N1}, a 65% chance of stability (N3), a 10% chance of recession (N1} and a 5%
chance of depression (N.). Notc that these probabilitics add up to 100% i.e. 1.00.
The expected valuc of each strategy is now calculated as follows:

Sy.2(6) +.65(6) +.10(6) i+ .05 (4) =5.90
$,.2(25)+.6.(7) +.10(7) i+.05 (~15) = 9.50
$1.2(20)+ 65(20)+:10(7) [+ 05 (~1)" =17.65
S5-2(19) +.65(16) +.10(9) '+ .05 (=2) =15.0
S5.2(20)+ .65(15) +.10(15) +.05 (=3) =15.10

These results alongwith our carlicr data can now be reproduced in the following
table.

Table 2
Altemative States of Nature - Expected
Strategics Value E (5i)
N, N, N» N,

5 6 6 6 4 a90
S 25 7 7 ~15 9.50

S 20 20 7 -1 17.65

S, 19 16 Q -2 15.00

Sx 20 15 15 -3 15.10

You may note that S; is the best strategy because it has got the largest expected
value associated with it. The problem of choosing a strategy may arisc, where two
strategies have the same expected values. In that case, you cannot usc just expected
value criterion. You have to use some other yardstick. The yardstick is degree of risk
which is considered a secondary or auxiliary measure of expected value,

Degree of risk .

Intuitively, the degree of risk is indicated by the degree to which the actual ouicome
or pay-off of a stratepy or investment project deviates from its expected (mean)
value. This is indicated by the spread or variation in the probability distribution of
possible outcomes for each proposal, Thus aa accurate measurement of risk js
provided by standard devistion. However, the standard deviation cannot be used to
compare risk when expected values are different. Such comparison require the
relative standard deviation, commonly called the co-efficient of variation, which is
simply the ratio of standard deviation to mean, expressed as a percentage.

Ac!ivily 2

a) Review the siatistical measures of
i) Standard Deviation, § =
ii) Co-efficient of Variation P

(Write out the formula, consult a book on statistics)

i

b) Expected value of return being the same, lower the risk, better the project. True
or False? Explain.
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Tighter the prdll?'ébilily distribution of possible outcomes, the smaller the nisk of
a given decision. True or False? Exptain.

d) Smaller the standard deviation, lower the riskiness of the altemnative. True or

Falsc? Explain.

¢} Co-efficient of variation is better than standard deviation as a measure of degree

f) “Consider the following data:

of risk. True or False? Explain.

. 1
State of the cconomy Probahilily of the state  Pay-niT (Returnsy Expecied Value
Project A
Recession 0.2 Rs. 400
Snbility 06 Rs. 500
lloom 0.2 Rs. 600
1.0
Projece B
Recussion 0.2 o
Sability 6 Rs, 500
Boom .2 Rs. 1000
1.4

i) Compleic the table above by compuling cxpeeted valucs.

ii) State the relationship betweea the state of the economy and project returns. Do,

it for both the projects. Which project is more risky?

The Eonomiu of Risk an-
Uncerinlnt
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[nvestment Decislons

You may note that thére i% increasing marginal utility of income for a risk-seckér; -
detreasing marginal utility of income for a risk-averter and cqual marginat uttlity o
income for a risk-indifferent person. -. ’

Risk-Refyrn Trade-off

The final decision depends on consideration of risk as well as return. Retums is
often taken as a function of risk. We hear for example, no risk, no gain. However
different investors may take different views of the investment climate. As a resull,
we may find different risk-return functions (sometimes called, market
indiffcrence curves) for different investors. Consider the following diagram:

a~ A
251
20
5
s
10
st
} L ] )_
3 10 15 (@
33 67

100 (G
Absoluiz Risk () and Relarive Risk (C)

You may note that curve A reflects risk aversion because as risk increases, the
required return increases at an increasing rate. Curve B reflects the attitude of 2
risk-seeker, because as risk increases, the required return ajso increases, butat a
decreasing rate. The desirability of an expected retumn is measured by its vertical
distance and direction from the decision-maker’s risk retumn trade-off curve.

Risk attitudes and utility theory

In'theory, we can define three possible attitudes towards risk.
I Arisk-secker is the onc who prefers risk, given a choice benween more or less

risky investmenis, with identical expected money returns; he will select the
riskier investment,

2 Arisktaverter, faced with the same situation, will select the less risky

investment,

3 Arisk-indifferent, faced with the same

situation, will be blind to the choice, for
him, any investment is equally preferable to the other.

Activity 3

a) Consider the diagram and intérpret it fully.
C = Ritk sevker

........................................ e s

wilily
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“A = Risl Avcrer
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21.5 ADJUSTING THE VALUATION MODEL Uncertainty
FOR RISK

Diminishing marginal utility lcads directly to risk aversion, and this risk aversionis .
reflected in the capitalisation rate applied by investors in determining the present
value of future return. You may recall that the expected series of return (yields) from
a given investment activity have to be discounted so that the future returns are |
comparable with present investment costs.

" aF,
p= 3 -

l'|(l +r)i

Discounting helps computation of time vatue of money, i.¢., the retummn,

There may be a lot of risks involved in investment decisions. A number of
procedures have been developed for handling risk in this valuation context. Some of
thesc arc discussed here: '

i} Certainty Equivalent Adjusiments

Under this approach, the decision-maker must specify how much money he must be

assured of receiving to make him “indifferent” between a “certain sum” and the

expected value of ‘risky sum’. To illustrate, supposc a rich eccentric offers you the

{ollowing alternatives:

| Flip acoin.If a head comes, he gives you Rs. 1 million. If a tail comes you get
nothing, The expected value of the gamble is Rs.5,00,000 (=0.5 X Rs. 100,000
+ 0.5X0),

2 Rs.1,00,000 cash.

If you find yoursell indifferent between the two alternatives, Rs. 100,000 is your
cerlainty equivalent for the risky Rs. 500,000. A certainty equivalent less than
Rs.500,000 indicates risk-aversion. We calculate the “certainty equivalent
adjustment factor™, o, for cach level of risk, by taking a ratio of certain income, Y,

and risky income, y.

y _ Ks, 50,000

And, now the valuation model may be adjusted as.

a

P=§ a Fi
w1 4)

it) Risk-adjusted Discount Rates

An allemative procedure for taking risk into account calls for making adjustments
to the discount rate. r. Like the certainty equivalen: method, risk-adjusted discount
rates are based on investor's trade-off functions between risk and return. Suppose,
an investor is indifferent to a riskless asset with a sure 5% rate of return, a
moderately risky asset with a 7% expected rcturn, and a very risky asset with a 15%
expected return. As risk increase, higher and higher expected returns on investment
are required to compensate investors for additional risk.

The difference between the expecied rate of returnona particular risky asset and

the rate of return on a riskless asset is defined as risk-premium on the risky asset. In
the figure here, the riskless rate is assumed to be 5%, a 2% risk premium is required
to compensate for a co-efficient of variation of 0.5; and a 10% risk premium is
atiached 1o an investment with a co-efficient of variation as high as 1.5. The average

investor is indifferent between risky investments B,C,D and the riskless aiternative
A,

Since requircd returns are relaied to the level of risk perceived to be associated witha
particular investment, we can modify the basic valuation model to account for risk*
through an adjustment of the discount sate, 7. Such a modification results in the
valuation maodel:
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I“I(l_'_k),n.:.rercl( +6
K, the risk-adjusted discount rate, is the sum of the riskless rate of return, and the
risk premium & and hence, a function of the variability of investor’s returns. Thus for
an investor whose co-efficient of variation on returns was 1.0, the appropriate
discount rate would be 10%; a riskier investor with'd = 1. 5 would be evaluated with
a 15% discount rate. :

We can iHustrate the use of risk-adjusted discount rates for managerial
dezision-making

An example
The Walchand Watch Co. is considering to manufacture two mutually exclusive
types of Watchbands, A and B. The expected investment outlay for desigg,

-engineering, producuon set-up and 5o on is Rs.100,000 for each alternative.

Expected cashflows are Rs.20,000 a year for eight years for project/product A and
Rs.23,000 a year for cight years for project/product B. Because of the captive
market for A, the co-efficient of variation of the expected annual returns from the
project is only 1.0, while that of project B is 1.5. In view of Uis risk differential, the
management of Walchand Watch Co. decides that A should be evaluated with 2
10% cost of capital, while the appropriate cost of capital for B is 15%. The question
is:

Which project/product should be selected?
We can calculate the risk-adjusted value for each project/product as follows:

Project A
Rs. 20,000
NPV = }, ——~— — Rs, 100,000
lgl (1.10) )

. \
= Rs. 20,000 ( 2 %) —Rs. 100,000

i (1.10)
= Rs. 20,000 X 5.335—Rs. 100,000
=~ Rs. 6700
Project B'
Rs. 23000
NPV = —————— Rs.100,000
l>_:. (1.15)
R 000 £ i)
= Rs. 23000 ———=+| —Rs. 100,000
. (115 :
= Rs, 23000 X 4.487—Rs.100,000
= Rs. 3200

Thus Project or Product A should be preferred to B because this choice maximises
the value of the firm.

Activity 4
Review your understanding of the following terms:
a} Risk-discounting:
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b) Certainty equivalent: I tvenamics of Risk and
- Uncertaint

21.6 DECISION TREE

When a sequential series of conditional decisions are to be made under risk, a
decision tree enables the decision-maker to visualise and evaluate all possible
options for action. ) :

A decision tree is a graphic device that shows a sequence of strategic decision and
expected consequences under each possible set of circumstances. -~

An example :
A petroleum firm is considering the possibility of expanding into agricultural
chemicals. It decides to proceed in stages.

1 Spend Rs.100,000 for a market survey of supply-demand conditions in the
agricultural chemical industry.

2 If the survey results are favourable, spend'Rs. 2 million ona pilot-plarit to
investigate production methods.

3 Depending on the cpsts estimated from the pilot study and the demand potential
from the market study, either abandon the project or build a Iarge plant or build a |
small one.

Thus the final decision is made in stages, with subsequent decisions degending on
the results of past decisions. The sequence of events can be mapped out to resemble
the branches of a tree, hence the term “decision tree”. With a set of imaginary data,
we may present here an illustrative decision-tree, The reference is to the same
petroleum film, Since the net present value of the large plant is higher, should we
decide to construct it? Perhaps, but not necessarily since the investment costs

differ depending upon the size of the plant. You must examine the co-efficient of
variation of the net present value possibilities. .

h
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Investment Decisions An illustratiee decislon tree

Achion Dremand Probabubiy Preseat value Calomn 3 = 4
{4 condition (1) of cashllows (5
U] (2) h &1} (5

Ligh 0.5 Rs. 8,800,000 Hs, S.AGILUOD

Ledium 03 Rs. 1,500,000 s, L0000

- Low 02 Rs. 1,400,600 R 2R00100
| E-;I:IM:RT% n:]':l J/ Expected value of cashflow — Hs.5,730,000
/ o fmaien Investment ¢oat = He 5,000,000

Decision pont Expected Net Preseni value =Rs. 730,000

e Nailda small p1;1—’ —_—
\1 st P it [\ iligh 0S5 Re2.400000 Hs.1,300.000
Medion 03 Re2s00,000 Rs. 720,000
Low 02 Rx_ 1,400,000 Rs. 270,000

Expecicad value of cashflow ~Ra.2 100,000
[nvattment cost = Rax.2,000,000

Expeticd Nel Prescol value — s, 300,000

Aclivily 5
With regard to both planis above, estimate:

a) Standard deviation:

The co-cfficient of variation for the large plant’s present valuc is 4.3, while for the
small plant it is only 1.5, Risk is greafer, il the decision is taken to build a large plant.
The decision-maker could take account of risk dilferentials in a variety of ways. Fle
could assign utility values to cashifows given in column (4) and thus state column (5)
in terms of expected utility. He would then choosc the plant providing the greatest
expeeted value. Allernatively, he coutd use the method of certainty equivalent

or the method of risk ddjusted discount rate. The plant that offers the large
risk-adjusted NPV would then be the optimal choice.

You should note that in this scction, we have used a very simple decision Lree to
spell out the idea. In actual use, the decision trees are far more complesx.
Particularly, there may be “decision trees” with multiple “decision points™.

Aclivity 6
_ Look up any other texts for llluslmuve and complex decision trees. Then construct a
.60 decision tree illustrating the nature of decision probier that you normatly face.

|
|
|
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21.7 SIMULATION Uncertaiaty

Another technique designed to assist managers in making decisions under risk and
uncertainty is computer simulation, To illustrate, let us consider a specific decision
situation.

An cxample

A new textile plant is to be built. The exact cost of the plant is not known
{(definitely). Itis expecied to be about Rs. 150 million. If the environment is
lavourable, the cost can be as low as Rs. 125 million; on the other hand, an
unfortunate series of events strikes, technical problem, unprojected increase in
malerial costs, and the like could result in an investment outlay as high as Rs. 225
million. .

Revenues from the new facility, which will operate for many years, depend on
population grewth and income in the region, competition, developments in synthetic
fabrics, research and textile import quotas. Operating costs depend on production
cfficicncy, materials and labour cost trends, and the like. Both sales revenues and
operating costs as well as annual profits are uncertain.

Assuming that probability distributions can be developed for each of the major cost
and revenue determinants, a computer programme can be constructed to simulate
what is likely to accur. In effect, the computer selects one value at random from each.
of the relevant distributions, combines it with other values selected from the

other distributions, and produces an estimated profit and net present value or rate
of return on investmeni. This particular profit and the rate of return occur only for
the particular combination of valucs selected during the trial. The computer
proceeds to sclect other sets of values and to compute other profits and rates of
relern for perhaps several hundred trials. A count is kept of the number of times
cach various rate of return is computed, and when the computer runs are
completed, the frequency with which the various rates of return occurred can be
plotted as a frequency distribution.

Finaily, the technique réquires probability distributions about a number

of variables—investment outlays, unit sales, product prices, input prices, asset life
etc.—and involves a fair amountof programming and machine-time costs. Full scale
simulation is, therefore, not generally feasible except for large and expensive
projects such as mejor plant expansions or new product decisions. In these cases,
however, when a firm is deciding whether or not to accept a2 major undertaking
involving an outlay of millions of rupees, computer simulation can provide valuable
insights into the relative merits of alternative strategies.

Sensitivity Analysis

It should also be noted that a somewhat less expensive simulation technique is
available as an alternative method of analysing the outcomes of various projects or
strategies. Instead of using probability distributions for each of the variables in the
problem, we can simulate the results by starting with best-guess estimates for each
variable, then change the valucs of the variables (with reasonable limits) to see the
effects of such changes on the rate of return. Typically, the rate of return is highly
sensitive 10 some variables, and less so to others, Atteation is then concentrated on the
variables to which profitability is most sensitive. This sensitivity analysis, as a
technique is considerably less expensive than the full-scale simulation and provides
similar data for decision-making purposes.

A L'li\'i[)r 7
a1 Thow is sensuivity anaiysis catterent from simulation approach?
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b) What are the assumptions underlying simulation? What are the likely limitations
of this technique for investiment planning?

21.8 DECISION-MAKING UNDER UNCERTAINTY

Decision-making under uncertainty is gencrally subjective. However, if the decision
maker can identify the possible stales of nature and estimate the resulting pay-offs
for each available siralegy, then (wo basic approaches are availablg, '

1} “Subjective probabilities’, discussed earlicr, may be used to convert the
condilion of uncertainty into a condition of risk for which “cxpecied value” is
the criterion of choice.

i) The decision-maker may cither distegard probabilities or treat them as equal.

When this approach is taken, four decision criteria are available for evaluation
of proposcd strategies:

The Wald decision critenon, also called Maximin

The Hurwicz alpha decision criterion

The Savage decision criterion, also called Minimax Regret

The Laplace decision criterion. also called the Bayes decision criterion

il
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The Wald Decision Critecion or Maximin

This is often described as the criterion of pessimism, the criterion of extreme
conservatism, and an attempt to maximise the security level. It says: determine the
worst possible outcome of cach strategy and then pick the strategy yielding the best
of the worst results. The maximin criterion can be illustrated by applying it to the
examplc used in Table 1.

Table 3

Application ul'Mn:lurn:n and Maximax Criterlon

Stalc of Nature Criterion
Stratepy N, N; N,y M, Maximin Maximax
5, 6 6 6 4 4 6
5: 25 7 7 —15 -5 25% -
Sa 20 20 7 - -l -1 20
Sa 19 16 9 -2 -2 19

Sa 20 15 15 =3 -3 20

*Best stralegy under stated criterion.

You may note that the most dismal pay-off from each row is chosen as the minimal
securily level associated with the stralcgy The largest of these, a value of 4, implies
that S, 1s the best stratery.

I5 this a good choice? [t all depends upon what you mean by “good”. Note that if the
state of nature Ny should accur, S, is the only strategy that avoids a loss. On the
other hand, i any other state occurs, S yields the poorest retum. However S, not
only promiscs the smallest returns, it also involves the smallest risks. Because the
critenon is fiscally conservative, it is particularly well suited to small business firms
whose survivat depends on aveiding losses, .

Added 10 Table 3 is the anti-thesis of maximin, called Maximax. Here the
decision-maker is completely optimistic and therefore chooses the maximum pay-off.
The strategy that offers the best of the best is then chosen as optimal; S, represents
that nptimal strategy. This, of course, is non-sense. We have included it, because
Maximin and Maximax represent the extreme of alpha in Hurwicz criterion.

The Hurwicz Alpha Decision Cdtcrion

It proposcs to create decision index {d) for each strategy, which is weighted
average ol its extreme pay-offs. The weighting factors are a co-efficient of optimism
(d), which is applied to the maximum pay-off (M), and its complernent (1—=)
which is applicd 10 the minimum pay-off {m). Thus, the value of each strategy is

d, =« M, +(l—<)my
The strategy with the highest value of d; is chosen as optimal.

The co-cfficiznt of optimism ranges [rom 0 to 1, enabling the decision-maker to
express his attitude towards risk-taking as a subjective degree of optimism. Thus

o = () means extremc pessimism and < =1 mcans-cxtreme optimism. Let us
assumc the « = (.7 i.c. the dectsion-maker is on the optimistic side. His analysis of
the current decision problem is shown in the table below.

Table 4

Hurwicz Alpha Solution te Decision Problem

Stralegy M a aM m {i-a) {(1-«<)ym d
5 6 07 4.2 4 03 1.2 54
S: .25 0.7 175 |-ts 03 —4.5 13.0
S 20 0.7 140 . -1 03 —0.3 13.7°
LA 19 0.7 133 -2 0.3 —~0.6 123
S¢ 20 1y) 140 -3 23 ~0.9 13.1

*Huest stratepy under stated crilerion

The Econgmics of Ritk wrd
‘Uncermainty
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It can be seen that the highest weighted average pay-off results from selecting S;.

The decision md.mted by the Hurwicz criteria depends on the value of &, which i in
its turn depends on the decision-makers risk attitude. It is suitable for use by
business firras; but if the decision-maker’s degree of oplimism proved u.nfou.nded,
substatial losses are hkcly 'I'herefo:e, due caution must be taken in usmg this
criterion.

~ The Savage Decision Criterian or the Minimax Regret Criterion

Tlus criterion examines “regrets” which are opportunity costs of incorrect decision.
Regret is measured as the absolute difference between the pay-off for a given

Tategy and the pay-off for the most cﬁt‘ectwc strategy within the same state of
nature :

“The rationale for measurement of regret is quite simple, If any ﬁarﬁcular slate of
- nature occurs in the future, and if we have chosen the strategy that yields the

maximum pay-off for that state of nature, then we have no regret. But if we choose

any other strategy, regret is the difference between what actually occurs and what we

could have earned had we made the optimal decision. After determining the
maximum regret for each strategy, the strategy with the smallest maximum regret is
chosen.

We can rework with our'prévious example to construct a regret matrix.

A regret matrix can be constructed by modifying the pay-off matrix. Within each

column (state of nature), the largest pay-off is subtracted from each pay-off number -

in the column, The absolute difference between them is the measurement of regret. -

Table &
A Regret Matrix
_ Payoff Matrix . Regret WMatrix
Sirategy N, N, Ny N, Ny Ny Ny N, Maximin
f Tegret

S 6 6 6 4 19 14 9 0 19

5. 25 7 7 —15 0 13 8 19 19

8, 20 20 7 -1 5 0 8 5 B

8, 19 16 9 -2 6 4 6 6 6

54 20 15 15 -3 5 5 0 7 7

*Best siralegy under slated criterion.
Y

You may note that the decision-maker who uses the Savage criterion explicitly
abandons attempts to maximise pay-off in favour of a strategy to achieve a
satisfactory pay-ofi with less risk. The Savage criterion is therefore particularly
useful for gvaluating a serics of projects over a long span of time.

The Laplace Decision Criterion or Bayes Criterion

There is 2 Baycsian postulate that if the probabilities of occurtences are unknown,
they should be assumed equal. The Laplace criterion uses this postulate Lo calculate
the expected value of each sirategy; henee it is also called “Bayes criterion™. The
stratepy selected is the one with the greatest expected value that results from the
assumed (subjective) probabilities.

For strategies 8, 83, S3, S4 and S5 in our example, the expected values are 22/4, 22/4,

46/4,42/4 and 47/4 respectively, and strategy S; would be selected. By assuming
an equal probability, we convert ‘Uncentainty’ into a “risk” environment. Thus we
can apply our previous analysis. - -
The Laplace criterion is a eriterion of rationality, completely insensitive to the

" decision-maker's attitude. It is, however, sensitive (o decision-maker's definition of
states of nature.

To sum up, decision-making under unceriainty is essentially one of choosing a
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criterion and then performing the calculations necessary to establish a choice within The Economlcs of Risk and-

that criterion. We have also secn that the four decision criteria, when applied to the Uncertalnty
same decision matrix, can lead to four different strategy selections.

Activiiy 8

Ay Review voes e i, ol T celionsg fermis

N [T IR

] Maxmuen

T,

Allermative
Siralupivs

lervestment iy Coon e o
wsestacnl kMg

vooConsider e pas el i

R R TN R R TR T W ST AN T RVER | tuti [HHITIRN

Sete af Sature
il L orisis CRCTTIR ¥ 1 R LTI

E R 1|

65

Er B

R I P Rt B4 il V"ﬂi"“ o

T

o

Lo




Inteyiment Decldloms

66

c), Given the pay-off matrix, which alternatve would be sclected by applying
diffcrent decision criteria that we have discussed? Assume that the co-cfficient
of optimism is 3/5. Show your calculations.

State o Nature

Simtegles
N| Nl N) N‘
A 11 15 9 6
B 13 4 14 7.
C 1 10 10 10
] 9 11 15 1
C [ 3 7 5

21.9 OTHER METHODS OF DEALING WITH
UNCERTAINTY

Thete are also other methods of dealing with uncerlmnty in a non-quantitative way.
Some of the popular methods in this context are:

iy Referral to authority for guidance
This is a very pragmatic'approach to the reduction of unceriainty. In some cases,
there is a literal authority such as Wage Boards, Industrial Relations
Commission, Bureau of Industrial Costs and Prices. Whatever such authorities
decide, management accepts them. Sometimes, there are also figurative
authorities, like tradition, rule-of-thumb, convention, group pressure,
professional ethics cte.

.ii) Control of the environment

This approach-usually takes the form of attempts to gain 2 monopoly by means
of patents, exclusive dealership, contacting and influencing important officials
whe matter etc.

iii) Hedging
Itisavery common method by which business execulives can replace future
JAneertainty with the security of a present contract. Hedging takes many forms; it
emerges most commonly in the writing of contracts for goods and services, and
in trading of futures at commaos:lity ~xchanges. Even in share market, sometimes
hedging takes the form of forward trading,

1v) Flexible investments
The investor often takes care of ﬂcnblhty while deciding on long run
investment. For example, a general-purpose machine may be a costlier
investment than a specialised machine. But when changes are frequent, it is less
riskier lo invest in a general-purpose machine.

v} Diversificalion
“This is closely related to flexibility. There is an old adage “Don't put all your
eggs in one basket”. In view of this, 10 minimise risk and uncertainty,
businessmen often, go for diversification of their products, source of
raw-materials, markels etc.

vi) Modification of goals
In the face of complete uncertainty, an optimal decision might be impossible.
Knowing this, many times a behavjoural firm, you may recall, attempts
medification of its goal — its target variables. This is a practical approach to face
the unceriain environmeni. Goals are constantly revised, along with it, the
strategy and tactics are revised, depending upon the situation the
dcci_.sion—maker faces; in this way he commands a better control on his decision
environment.
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vii) Acquisition of additional information The Ecenamics of Riskand
Relevant, reliable information is the key to successful decision-making. Again, " Uncertuinty
you may recall, the behavioural theory supgests that to bridge the gap between '
achievements and aspirations, management information system must be

-properly monitored.

Presently in the days of computer, information technology is undergoing

" revolutionary changes such that-managerial success, in view of coping with risk.

and uncertainty, depends to a large extent on the timely availability of adequate and
appropriate market information. If information is “to0 Tittle and too late™,
management cannot get the better of risky and uncertain world. Momlonng market
‘information regularly has,  therefore, been accepted as a means to reduce market
risk and uncertainty.

21.10 SUMMARY

Decisions are made within the context of a decision-maker’s state of knowledge,’
which defines the condition of certainty, risk and uncertainty. Each of these
conditions calls for a different set of decision-making tools and techniques. The
condition of certainty is often associated with optimising models. The conditions of
risk (actuarial probability} and uneertainty (non-calculable risk) are typical of
business decision environment. The decision-maker has to cstimate at least
guesstimate the element of risk and unceriainty. The degree of risk and

uncertainty can be measured either 2 priori or a posteriori. Under conditions of

risk and uncertainty, a pay-off matrix provides a useful decision model, showing
possible states of nature, available strategies and the pay-offs (returns) associated
with each strategy. How the decision-maker chooses to deal with risk depends upon
his attitude-—whether he is risk-sceker, risk-averter or risk-indifferent. The
decision-maker will accept nisk if there is a commensurate risk premium. There is
also a trade-off between risk and return, which is depicted in the market
indifference curve. The profit-maximising model can be simultancously adjusted for
bo:h risk and the true value of money by several techniques. Two of the most
common are the risk-adjusted discount rate and certainty equivalent approach.
Under conditions of risk, the decisjon criterion for selecting ihe optimum strategy is
expected value. There can be two measures of risk—an absolute measure ($tandard
deviation) and a relative measure (co-efficient of variation). Under conditions of
uncertainty, there are different critéria for decision-making: Wald/Maximin, .
Hurwicz/alpha, Savage/Minimax regret, Laplace/Bayes criteria. Diffcrent criteria
may indicate ditferent choices of strategy. This is where the subjective considerations
of the decision-maker become relevant, There are also non-quantitative methods of
dealing with uncertainty: referral to authority for guidance, control of environment,
flexibility, hedging, diversification, goal modification and information acquisition
and monitoring. Finally, the analysis of risk and uncertainty must be followed by
business forecasting. Forecasting such as demand forecasting and forward planning
are designed to reduce the degree of rsk and uncertainty. There are no techniques
which can completely e[u'ru.nale risk and uncertainty involved in business decisions.

21.11 ADDITIONAL READINGS
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21.12. SELF-ASSESSMENT TEST - ’

1 "Uncerta.int}" is an important consideration in'decision-making, but there is no
unique way of dealing with it”, Discuss.

2 How is the concept and measure of probability useful in analysing decisions -
under risk and uncertainty? :

3 Inresearching a new preduct,a ma.rkeriné consultant has come up with four
alternative brand names, five package désigns and three advertising campaigns.
a) How many strategies must the management consider? - .
-b) What states of nature might affect management’s choice? Give examples.
%#) How can management take irto account the reaction of competitors?

4 Whatis your idea of a “decision tree”? Illustrate your idea with the help of a
hypothetical example of a bookseller who has the choice of buying 1,2 cr 3
thousand books. Assume imaginary data on probabilities, profit etc. for
different situations.

5 Imagine the situations and interpret the diagrams below:

X-investment

Y-investment

Probability of occurrence

|
|
1
I
1
1
'
|
1
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