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20 0.05000

0.38337

I

Reciproecal
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2.1 FEIEAT
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| 2.2.1 mwﬁw%w
2.2.2 ﬁﬁtﬂ%m |
2.2.3 foewar % wlemor
2.2.4 Twwar & =19
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TYE 3 A el 21 U8 Smai i Yah g weRi 58 w
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Fig 1: AT A (a=F=M)

2) fo ateran rgufia faawr (Skewed or Asymmertrical |
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. Distribution
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Distribution
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TR & At e 7@ gt | |
5. AR oft A Yare a0 R O W SR o SR g

aﬁ%wwﬁﬁﬁwqﬁﬁﬂﬂi
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fi.  He-GEET F R A J = (a-Z)/ o,
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iv. m-tﬁaﬁ:raérﬁwﬁm(wawmq@) J=3 (a-
MY o,
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i. IR & fawedr : Q=Q, +Q,-2M
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mmwim:ﬁmm@ﬂamaﬂ{aﬂmﬁaﬁ
ErEa ¥ Treen 1 81 F8 | T g SR A qE e

,@mﬁﬁ%mmélmmmﬁmﬁnﬁélﬁw%
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SK3=3Zf3.
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Lo

d =deviation, n=no. of observations ¢ = standard deviation

TR STEelihAT 99T @fvea it
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8K, =3 2
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,d = deviation, f = FRERAT

V 3
fawwer 7oiE = coeff Sk, =3 LA +0,
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oTel gl @
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qﬁqﬁﬁmﬁmﬂaﬁ-mﬁ%ﬁrwmaﬂﬁ%mﬁmw
219 g 39 ar # Fard & T foeor wwike 2 o 761 3 76 98 oft 9
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_ 3
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. _ )
Hy=Vv,—4 V|V3+6V]2 v, =3y,
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fer atimel % Yo =R 9RETET &% T SR
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n
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oh Sifer e B sref wde Fpdt (wiEteryiew) @t Refa &
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3wl gequl Reffy o1 wifRredieor fret SR @ f6am o WAl €
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Y, RO &, T 99 Hgal ( wieiagifes ) gl

ST 3 |

e eTee F geidE & W & o i

mam 20-55]|25-30) 30-35| 35-40] 40-45] 45-50]| 50-55]| 55-60( 60-65
(000 &R

ferdi & | 6 8 11 |14 21 15 11 9 5

S| g%

if¥E 1y | =fepdt = | o x=425)| i=5 |fdwi |dwie | fdw/i® | fdw/id
(‘000% ®) | HE&W m' e

m f @) | dxi
20-25 6 22.5 20 —4 | 24| 96 | —384] 1536
25-30 8 27.5 -15 3 | 24| 72 [ 216] 648
3035 | 325 0| 2 | 22| 4| ss 17
3540 14| 375 5 1| 14 14| -14] 14
40-45 21 42.5 0 0 o o of o
45-50 5 475 5 -1 | =15 15 15| 15]
50-55 1 52.5 10 21 22| 88 88| 176
55-60 9 575 15 3| 27 (243 { 243 729
60-65 . 5 62.5 20 41 20 (320 | 320] 1280
'ﬁ?ﬁ'ﬁ 100 0 |446 | -36[4574

v,=> fd/n=0/100=0

v, = fd®/n
vy, =Y fd’/n
vy= fd* /n

446/100 = 4.46
-36/100=-10.36

=457/100 = 45.74




W, =v, — v’ =446~
Hy =V, Viva+ 6"12 "'2—3"14 '

=45.74 — 4(0) (—.36) + 6(0)* (4.46) — 3 (0)* = 45.74
Bo=py/p,} =4574/ (446) =23 |
¥:=B,-3=23-3=-07

il v, TS & 01 B, 3 % 50 & gafom o Wi wd am)
2.5 Wi
GRRER R R AL TR T P ———
mm%ﬁaﬁwqﬁqm%w-mawéuﬁﬂwaﬁw
aﬁmﬁwﬁ&ﬁwmﬁmmmé,mgmw%
Waﬁaﬁiﬁﬁﬁmﬁmﬁ%@ﬁaﬁwﬁﬂﬁaﬁﬁ@mm'mh
%mmﬁ@waﬂ%ma?raﬁm@mﬁwqﬁﬁﬁ%@ﬁa
mmﬁhmﬁﬁmﬁﬁaaﬁm@mw&ﬁﬂaaﬁm%mﬁﬂﬁ

ST S 21 SR, RN T W v
T gy  YaR ¥ v fear o 2

35




HiRega 1 Uiy

36

Igfsr§3:w&|m-1

soé a wE

3.0

3.1

3.2
3.3

3.4

3.5

ELOD)

RIS

i RigT= & g
R ok feet Ty
e

3.5.1 WS & TR
3.5.2 WO a[qesll e
3.5.3 f:9W wead

3.6  Sifehdl
3.7 Haifas s
3.8 WRW
) (Objectlves)
.wmﬁﬁ%mmmHﬁﬁs
1. @mﬁ@mm%,@mwm@?ﬁ%
2. W& 9 E & oIgefyss (A sEifis) P(E) i @
| P(E)zaﬁwivﬁﬁq@rmEqﬁé |
SRR A For g
3. mm%qﬁﬁmﬁmmﬁ1%aﬂa(ﬁaﬁoaﬁ(1

wftsfer 3) gt 21

3.0 'S'R-?I'IT:F-IT (Introduction)

(1)
(2)

g o A e § 39 YeR.F S g 9l el @ E

| gvEe: T 997 &Rl

T Te & f a8 59 wur F sl gy
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& T TR § I W ww | :
| ENF) S e wiae Rl 4 gen | | :
PSS s e et 7 9o |

_n(EnF)-
n(F)

mﬂaaﬁmm%mﬁaﬁgﬁr@ﬁﬁﬂmaﬁ
W & 2@d § % PE/F) # e s @ Rorar w1 w31

| n(E/F)
__n(s) _ P(ENF)
P(E/F) = WE) T pE) )
n(S) '

:ﬁzaﬁm%(1)ﬁﬁﬂméﬁﬁP(F)¢OHﬂﬁ[F=¢(aﬁ )
¥ &7 WfeRler NP e R & oReIRE e T

uﬁW1ﬂﬁEﬁﬁFlwmﬁw%Hﬁiﬁmﬁ n
Gﬁmﬁﬁmﬁﬁ,ﬁF%wﬁﬂéﬁaﬁ.@mmFﬁmﬁmﬁwﬁﬁgﬁ |
T & w gt 81

P(ENF)

P(E/F)'=W— S&fE PF) = 0

4.2.1 WYfesier WIRear & WA (Properties of conditional
probability) :

mﬁﬁsanFmWWsaﬁa}W%"l
T 1 P(S/F)=P (F/F)= i

& T & % P(S/F) = [(SF) / P(F) = PEYP(E) = | 51




Miﬁrlﬁﬂﬂ & P(F/F) = B(F N F)/ P(F) - P(F)/P(F) =1

37: P(S/F) =P (F/F) =1
- T2, aﬁAaﬁthmaﬁaﬁs‘am@%aﬂ:@m
T 59 SR 8 6 P(E) £ 0 79
P[(AUB)F)]= P(A/F)+ p(B/ )~ P[(A B)F]
ity w3 R A o B e st e o &

P[(-A U B)|F)]=P(A/F)+ P(B/F)

g9 e & & _ UB)A
raonp] - DT
| _ _P[(AmF)u(BmF)]_
~P(F)

(wpedl & wdfre W aftmer & e fFEm g

P(ANF)+P(BNF)-P(AnBNF) -

P(F) -
_P(ANF) P(BNF) P[(ANB)NF]
P(F) . P(F)  P(F)

=P(A/F)+P(B/F)-P(ANB/F)

T AT meaﬁﬁﬁai- ' ]
| P [(A U B)/F)]=0
— P [(AUB)F)] =P (A/F)+P(B/F)

I S AT B RN aEst geAE & @ P (AUB) = P(A/F) + P (B/F)
[T 3, P (EVF) =1 ~P(E/F)

71 g A B R RS =1

. = P[E U E)F]=1 Fiffh S=EUE :

= P[(E/F) + P (E2/F) = | Fifeh E e E'thamavsﬁaa:rrq%z
3T P[(E'/F)=1-P (E/F) .

Y 3 $S 3T A |

TG - 1 AR P (A)=7/13, P(B) = 9/13aﬁtP(AmB) 413 @

P(A/B) T FFC
52




TN B AT 8 % P (A/B) = (PANB)/ P(B) = % = 4/9

TWEN 2 RN AR Y AR B d A § ¥ 50
¥ & T T T=H 8, A A Feal F weH B W T TRwar 37

T m?ﬁmbaﬁaﬁagaﬁaﬁﬁaﬁﬁaﬂﬁélqﬁmw

et WAl @

S={(bb), (b.g, (8b) (gg)}
m:r?—ﬂﬁfQEamFm frfafaa wemmell &t zofd &)
B O T e §

F: 3G # € %9 Q 9 0% dSH &1

aa | E:{(b,b)}'aakF={(b.b),,(g,b), (b.2)}
3 EnF={(b.)}

5 PF) =Y, 3R PEANF)=,

| « P(EAF)

ToRTT P(B/F)= _(IT%—) Pl

IR 3 @a@ﬁmm1ﬁ10ﬁwmﬁmaﬂtﬁ
e T e T v AR T W A fiwe T AR w
I 8 o et T HE W dE 3 @ R 2, @ T 5em ¥ 99 g
& A WP 2

T AM T 5 A ST et T HE W w9 @ 2 e B geAr
Framet T A€ | U@ 3 @ I W el 5@ §) & pA/B) TE
T 2 ,

39 0w &7 wfee! wAfY 8 ¢ S =(1,2,3,4,5,6,7,8,9,10) _

T A= {2,468, 10}, B=(4,56.7,89,10} 3R AnB= (4, 6.8, 10}

T P(A)=5/10, P(B)=7/10, aﬁtP(AmB) 4/10

P(AmB) 4/10
P(B) 7/10 -
I 4: - T TS X 1000 frendf §, Rl @ 430 wTefeal §1 =
T 8 5 430 § F 10% et T X1 H veh ¥ war v @ R
T AgAl I T frerell e X1 e @ A T 9m 2 R g
feremff wrght 22 ‘

bsge maﬁmgmm@miﬂwﬁmﬁmxmmé i

=4/7

 ¥F  PA/B)=

F ST ‘Al A T e wew €, H o A § & P(E/F) I,

53




R & TRET

FET 21

374 P(F) = 430/ 1000 =043 = 3K P(E ~ F)=43/1000 = 0.043 (=?)

(ENF) 0043 ol
P(Fy 043

IS 5: TH TR F A R I F whewr § 92 AT B H P
wﬁwﬁmﬁﬁmwé: |

A: Tl I8 W HEI 4 TFHE AT

@ P(EIF)=2

B : ‘UEell 3BT W W& 6 ﬁwmmsm@m

'Hﬁaﬂqﬁﬁ@mﬁmwé, 1 T A A WP T A

g whoasl Wy 4216 o g1

3T, B={6,5,1),(6,5,2), (6,5,3), (6,54), (65,5, (6,5,6)}
(L14)(1,24) ... (16,4) (2.14) (2.2,4) ... (2.6.4)

A=|(314)(3,24)..(3:6,4) (4.1.4) (4,2.4) .. (4,6.4)
(5,1,4) (5.2.4)... (5.6.4) (6,1,4) (6,2,4) ... (6,6,4)

HANB= {655}
3 P(B)=6/216 3R P(AB) = 1/216

P(ANB) _ 1/216 _,

T PAB)= TpB)  6/216
gTTeret
P o s e

1. IR P(A) =12, P(B)=0 1< P(AB) & |
(A) 0 (By1/2 (C) aRwfdd =& (D) !
2. ARA aﬁtBaﬁaﬁﬁwm%"%AwmﬂkmA);&oaﬁ

(AJAcB  (B)A=B (C) AnB=¢ (D) P(A)=P(B)

STE=T=F

4.2.2 WTTIaRaT o1 IRT THa (Addition Theorem ofProbabnity)

(1) 3R Q FeA™ AT B 99 § @A (independent) Eﬁ at
P(ANB)= P(A or B)=P(A)+P(B)

(2) @ 9AE AT B 9 § A (dependent) & _a‘r
P(ANB)= P (A or B)=P(A)+P(B)-P (AN B)

T




| ' —— - | Rert-11
' 4.2.3 YTIRASHAT T U =19 (Multiplication Theorem of Prob-

ability)

(1) afx A TNE AT B 99 § @y (independent) & a

P(ANB)= P(AB)=P(A).P(B) |
(2) & 9T AT B 399 ¥ WA (dependent) & &
- P(ANB)=P(AB) =P(A).P(B/A)

= P(A).P(A/B) .

WW%EWF@WWSﬂﬁW?IWW
E N F 3l szl Eaon F % 9fed 89 #1 <o 81 o0 vl § B A F
e E 9 F % g 9a 8 #) awiar 81 e B/F | EF o feray
m:aﬁﬁgmmEFﬁmﬁm-mmﬁammﬁ?ﬁ%rm
% T, T & A% 30 v Frerer & wlen § 59 M ger o TR
3T T T 2 sl 9 G 35w @ w9 §) e EF 2w
a0 e & foT & Twfesy e &1 3T ) § S 5 A9 Rarn

T 21
ﬁmﬁ%%mF%ﬁqaﬁmmaﬁwﬁwmﬁmaﬁP(E@
R 39l § @ik 38 e soR ¥ I @ )
R{GLE P (f(?)F), P(F) =0
3T R R &9 o W §
P(ENF)=P(F). P (EfF)....(1) ,
) L
& 7 ff I § R
P(FNE)

P(FIE)= “FE) P(E) * 0

1)

P(FIB) = E_(T‘E(g)i),_<aaﬁans_mp=puE)

3@ P(ENF)=P(E).P (F/E) e (2)
55




Wit & 9Reg

56

(1) 3R (2) i P ¥ g w9 ot &

P(ENF)=P(E) P(F/E)=P (E[F) 5 % P (E) = 0 3R P(F)# 0 3T

qRoT H TR 1 O PR e €1 STRY U SET o
JIEA 8: T Fer®l H 10 Freft 3K 5 whe W ) A 2 & & 9w
freprett St € ot Teelt it TR F Reem 8 R a1aw w1 wlt e #
W AT & Fow & ¥ 70 g @ e e @, @ 941 et
e frsem S it 87 | | |

T A 6 E “gel el e Pt o ge & ik F g el
& fee” o wem @1 &8 P(E) F) I P(EF) 19 ST 21 -
39 P(E) =P (ugett ot & Feht i e = 10715,
wﬁﬁmw%‘ﬁﬁﬁﬁmﬁﬁﬂ?ﬁw%mmaﬁﬁ |
g 8, o Tt § 9 wreht W ok 5 W i w T 31 s, g e

I B9 B iR o 5 el T 1 BT e e T, @aﬁtﬂtﬁ

Hac & TufEY TST @ 9§ 3 & 9T @ 3 2

3 P(F/E) = 9/14

mmﬁm%wmmsﬁmiﬁm% |

P(ENF)=P(E) P(F/E)= P(E) P (FIE), P(G|EF) '
=.10/15 x 9/14 = 3/7

a}ﬁaﬁam@ﬁ%mmmwﬁmaﬁ aﬁtqurﬁmfm
I gzard § o

 'P(ENFNG)=P(E) P (F/E)="P (GIE)F) = P(E) P(F[E) P(G[EF)‘
T FHR TRHT & O frem R 9R o st geael % R o

MWW%IWWWW@%WW%W
ﬁ'ﬂﬂ?ﬂ@ﬂ?ﬁﬁmél

4.3 '{-T:ﬁ?[ ‘EIZT-ITQ (Independent Events)

52 qﬁ#n@ﬁﬁ@wﬁaﬂaﬁ%mmﬁwaﬁmﬁwﬁm
AT FEAT Y TAHHIST W T 8| A E @ F A wenel “feren
T wﬁeﬁmé”aﬂx ﬁmmwm@sﬁré”a%wmﬁ
a

P(E)=13/52=1/4




1 P (F) = 4/52 = 113 | , | RRA-11
mﬁEaﬁtFmﬁmwwﬁ—sﬁmm%aﬁmmﬁ '
ERIA

PENF)=1/52

P(ENF) 1/52

p(r) 14 A

ar: P(FIE) =

% P(E)= 1/4 =P (E|F) &9 %% Wehd & fh 51 F & 5feq 814 3 gan
3 9 E H MW W $IE I99 T S 2

™ aE oft e 2 &
P(EnF)_1/52 _
P(F|) R 1/13 = P(F)

3 E(F) =113 = P(E|F)aarh1éﬁsqamﬁasq@ﬁaﬁﬁwﬁ
9T F & T W B T9E TE STl 21 |

¢ EWwaﬁw%‘%%@ﬁﬁm%aﬁﬂaﬁaﬁm
@ﬁmﬁmﬁwmaﬁs‘maﬁ@mﬁélwwaﬁaﬂaﬁaﬁ
‘T T Fod 8

aRwTar 2 @ YEAEl aW @ wdE geA SR & Al

P (FIE) = P(F) Siaf&% P(E) = 0

P (E[F) = P(E) 5% P(F) # 0 |

37: 39 URAT § P(E) 3R P(F) & YW 81 a0 2

& Widwar & TH fEm &

P(E) F)=P(E), P(FIE) .ocro...... (1)

zrf‘a‘EamFﬁﬁaﬁTwa?ﬁmﬁaﬁwaméﬁs ]
- P(E)F)=P(E),P(F) ccovvrn....... (2) ]
- 3 (2)%W@ﬁﬁmﬁaﬁmaﬁﬁﬂﬁrﬁgﬁaﬁﬁ%ﬁ '

RT FX TF E

MsméEﬁmeW%mmaﬁﬁ
Tead 8, @ E 3K F @ veand o §1 ol |
P(E) F) = P(E) P(F) -
fewoft . -
1. amaﬁEﬁmFaﬁﬁﬂﬁ(dépendent);ﬁﬁﬁ,ﬂﬁaﬁﬂﬁ?-
g a1yl afk P (EN F) # P(E), P(F) _
2. Ff-ad wd geel o weR sesl seel & @9 w 57




Hiftesht =1 gitem

58

B ST 81 oA vEnsd @ gRamr ‘geret B wRear % ®9
o ol TE § el TR TvEst e # uRe ‘geed’ F w9
§ H T &1 5% SR, WER sas gemel § $ f R
e shrft & & webe @ g T et wRoT et oft 8w
g, R To% v Al 81 wWedar ‘@i geAt e e
et A T A §1 R v #, AR @ ¥ ey
e geelt § Rt s IR €, @ 98 TER sTast g |
et 81 el aft & SRR SR aTeh TR Sral s
wed §, O 9% e e 8t gt 8

3. 2 afes Tiem w@iT wean €, 9k SO T 99 B o F ¥
fere <1t E et whermr @ o F g vy @ et §, weaneil E
71 F & TF WY uied o @ MiwaT, 59 Qi gderr de g
ST, SIM P(E) 3 P(F) & ToMwe & SR 8t §, R
IReber S THRITT & STER W STerT-oTenT T S &4 ey
P(E)F) = P(E). P(F) |

4. 9 Rl AB 3R C # Wi wer o @ A @k Fae ARk
P(A N B)=P(A) P(B)
P(A N C)=P(A) P(C)
P(B " B)=P(B) P(C)
3R P(A " BAC)=P(A) P(B)P(C)
q&ﬁﬁ@mﬁmw%ﬂﬁmﬁﬁ?ﬁ%ﬁﬁnﬁ
YIAISH S WAT AR FeT S 2

SR 10 TF TN H T IR ISl ST 31 A trrﬁmﬂwa
&7 99 §, B E T R U W e §om 99 §, 9 F 3 fefg
fépa STE @t Tt Feard B o F e 27

T S € o 5 e @ sfeee WA 2 S = (1,2,3,4,5, 6}

AT E={3,6},F= {246}aﬂtE)F {6}

T P(E) = 2/6 = 1/3, P(E)=3/6=1/2 3k P(ENF)=1/6
W P (E NF)=P(E).P(F)

37 E 3 F @dT 9o 8 |

T 1: Th SR (unbiased) TR A A TR IoTEN T A
A T ‘el IRt W faww Her s g ok B we R 3o W




foam dem o e a’sﬁ%\'lmaﬁA ot B % w@rsg & g
Fifew)
ot uﬁuﬁw%mﬁ;ﬁaﬁwwﬁﬂ‘r
P(A) = 18/36 = 12 3t P(B)=18/36 = 1/2
WL & P (A B)=P (1 3wl & fww g& s @) = 9/36 = 1/
4
3@ P(A).P(B)=1/2+/,="/,
WEFET P (A N B)=P(A). P(B)
3T A 3R B & s &
SETERT 12: A Ryl A SN T 21 A9 A E 9o A R @
T2 W BHT 3R F 9 ‘g @ R 9w @40 3R G ge ‘atfean
3 92 W BT PR w0 §1 9 (EF), (E,G) 3R (EG) § #-
B A e 87 B ¥ wlkE §?
goT: R & wfawE wwiy @ ;-
S= {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} -
W E = {(HHH, TTT). F = {HHH, HHT, HTH, THH}
3 G = {HHT, HTH, THH, HTT, THT, TTH, TTT}
W & B)F = {HHH}, E)G = {TTT},F) G= {HHT, HTH, THH}
SHRIT P(E) = 2/8 = 1/4, P(E) = 4/8 = 1/2, P(G) = 7/8
P(ENF) = 1/8, P(E NG) 1/8, P(FNG) = 3/8
T & P(E). P(F) = 1/4 x 1/2 = 1/8, P(E). P(G) = 1/4 x 7/8 = 7/16
3@ P(EAF) = P(E). P(F)

P(ENG) =P(E). P(G)
5 P(FNG) = P(F). P(G)
WW(ESﬁTF)W%Gﬁﬁﬁw(FﬁG)aﬁ(EaﬂIG)
e &)

EASIEK|

1.- 52 TH & Uw T F ¥ Agewar R SR fre Td W

e Mo A gl & Fe 1 7 B I TR I ST

2. @q@ﬁﬁqwmwélﬁmﬁwwaﬂﬁwm
W& &R & TR §1 ST S A% T @ O R i

SAfERAT-11

59

IRIETCE ST I T ) VRIS L v e T T




Wittt &1 ait=g

60

. Toru formrelt R 21 S H 10, el ik 8 Fnaﬂ'&%?hsnﬁmn
-'ﬁmﬁﬁm(l)ﬁ:ﬁﬂéwa’r(u)mmmgﬂma}
(iii) T el T T el &

3. @ weel | o 3 W WER WM e €, AR

(A)A stk B ST 8 (B)P(AB)=[1-P(A)] [1:P(B)]
(C)P(A)=P(B) (D) P(A) +P(B) =1

4.4 AU

B R N S g I

T o WIET B S YA 1 N9 gl H &) W W uedr 81 gfe

E 3 F et argfess wlwor & wfoed w0y & Geift @ e &, @ F
% ofed 8 i gE R E 3 Wiwa fefifar i mw @ 4

P(ENF)

'~ P(E/F)= pE) SafF PF) 0

wsfoeer M & o7 -
A o 5 E @ F e sfiest wmfy aﬁaﬁmq%
W1 P(SF)=PFF)=1

-nguﬁAaﬁthﬁaﬁmsaﬁmﬁw%‘aﬂtF@mw

56 JAR ¢ % P(F) = 0, 7@
PIAV B)IF)] P(A[F)+PBIF)-P[(AN B)IF]

[T 3 P (E'F) = 1 - P(E[F)

TfareRar &t AT fraw ,
(1) ﬂﬁi‘ﬁqﬁﬁAWBm‘ﬁﬁﬁﬁ_(mdeﬁendent)@ﬁ
P(ANB)=P(A orB)=P(A)+P(B) .
) ﬁaﬁﬁAWBWﬁﬁﬁ?(independent)ﬁFﬁ '
P (AN B)=P(A or B)=P(A) + P(B)—P (A " B)
wiRreRaT &1 U Frew o

™) _trﬁa‘rWﬁﬁAmbﬁﬁﬁa(independent)e‘rﬁ |

P(AN B) P(AB)=P(A). P(B)

(2) ?ﬁ Yo A T B SO § @A (independent) E\T ar
~P(ANB) =P(A B) - =P(A).P(B/A)
: - =P(A).P(A/B)




g 5 wfoeer fagre (WiheT). T oW - W
Coditional Theory and Baye's Theorem
S W warar
5.1 LA
5.2 ATgiEE W YT 3 =W
5.3 fgUg g9 |
1.4 AT WY
5.4.1 TRl iR O ¥99
5.4.2 WeATEet |

1.5 Oy

5.1 S2¥9 (Objectives)

wmaﬁqﬁ%mmmm
3 W T [\ H VAR o

R e, Sua A, SHE g A 6 YA Wi
AT

HYoi NIREAT 1 Y89 (Theorem of Total Probability)
§9 - Y99 (Baye's Theorem) _

.2 TGS B TET 3a =T (Random Variable)

S W/ @ﬁﬁﬂﬁsﬁﬁmmﬁms‘mm%ﬁ@%m
mﬂﬁ%mwﬁ#mmaﬁﬁm TR = F 39 W FE &1 AT
r%aﬁa@ﬁaﬁmﬁwﬁﬁ%mmqﬁwﬁwﬁatﬁwa%w
[T 21

m(a)ﬁfﬁaﬁ%le g9 yam # o & 9@ (x)
ammmﬁmﬁmﬁm%mawﬁmﬁmﬁmm
Haﬁml
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wifem=t & 9f=g

62

forer &t & (x) PUEET
X, 0 | Y, P,
X, 1 P,
X, 2 '/, P,
IR (F) Th T & IR S T 79 @i & 9 - (x)
& = T S
el W AN (x) | WA
X2 | 1/36. P,
X3 | 2;36P,
X, 4 3/36 P,
X,5 436 P,
X, 6 | ~ 5/36 P,
X, 7 | 6/36 P,
X, 8 5/36 P,
X, 9 | 436 P,
X, 10 - 3/36 P,
X, 11 2136 P
X, 12 1736 P,,

-able)

ST () ¥ MR T E(x) = x,P, + P, + X,P, ........x, P

33 T TR Fere (Mathematical Expectation of Random Vari-

G (37) H MO TS E(x) = x,P, +x,P, + x,P,
=0x 1/4 + 1x2/4 +2x1/4
=1

11711
=2x1/36+3x2/36+...11x2/36 + 12 x 1/36
‘=7
3@ T AT MORTT TR I§ W H AT W e 2

T TER F SRR A R # F1 G e (Standard

‘Deviation) ! I f5ar S wehar 81 R YHR SR §24 (Frequency

Distribution) # ¥ o=t &1 g walwr feran s @ S+t YR ey gea

T T oA S W 81 (63 T R P W B 1)




IR deT A g RTeRaT S P
}5-‘2 Z 2 pr Zi;x
B3 | E R
d.f=n o= J(T rx*) - (T Px)
].

5.3 TgUg =7 (Binomial Distribution)

Wﬁﬁ@@ﬁ@ﬁ(biscrete)mél Bug deq & wradan

(Assumphons) fereferiaa & -

1.

@mnmmwémwaﬁwamnm%;

n 9IS Of 5@ (positive mteger) a1 IRAE gar 21 HHQ:
n < 30 2

Hﬁmamw%mﬁwﬁwmw(success)wmm
(fallme)ﬁm%rm%mmaﬁpmwammﬁ
H@mﬁqmmﬁmm?ﬁpm—lém% '

Hﬁmaﬁmﬁmmmﬂwﬁér
maﬁqﬁwi@aﬁﬂaﬁﬁw@ﬁré & n ST
HEeAdrstl & Tfesar -

P(r)="C,(p) (a)"" |
Waﬁ‘%ﬂﬁﬂﬁﬂﬁnaﬂﬂ?ﬁﬂﬁﬁ}ﬁmﬁﬁf

") (@ + ) (@) ¢ et C B (@) 4 C () (0
ams?wqa‘rwﬁmé;waméi |

.%ﬁm‘ﬁmﬁm%wﬁmnawgaﬁ

STETIHA Bl 21 mzﬁﬁmﬁaﬁm(parmetcrs)ﬁﬁ
d1 fava e 59 TR W fn o wwa 2
- B(n,p)
faue de7 = mre
- H=np
R deT By e ¢

' 63




- wifeTa & 9kag

64

!

o =/npg
T« T AT A B A 5 Prwed R T E B 3
oo TF fFeT 9 21 ©: vl § ¥ 9K SW wd @ H T
SfyeRaT 272
T I TG AR A MR = 1/5 = 0.2
IR T T WS = 4/5 = 0.8

n=6r=4 ,
P(r) ="C{p) (@)

= Gcct(p)“t (‘9')6_‘1 _
=15x 00016 x 0.64
=001536

. MR A =np. = 6x.2=1.2 Y9 fEeH

mm:@mﬁmf@aﬁamaﬁﬁl(a)ﬁﬁﬁﬁmﬁﬁa(a)ﬁﬂ
S @ i ¥ B |

(3T) .n=8,r=0,p=112

PO)= *C, (1/2) (1/2)° =1x1x1/256 =0.0039

(@) POY= *C, (1/2)° (1/2)" =1x1/256 x 1=0.0039

5.4 aﬁl‘-uﬁ'ﬂ' (Bayes' Theorem)

'ﬂﬁ?ﬁﬁlﬁ%ﬁﬁéléﬁﬂlﬁfw@%lﬁwlﬁzmaﬂtsw
Rt vrshsaa R A R I K

gl Frrl ST 81 59 fedt w99 F g R 172 T

o wan § o Fed Rl 4 (T @ e 1) Qe P o (A @
) T B frarerm 3 wieesar o 97 9 g 81 o7 wedl # g Tl
oy 1 e 1 MR T A 8, AR @ o e T &
e B8 4ot F Freprelt T 31 A A & g0 I S R i R

- gas & f e B faei 99 (AW o dern) @ Pt 7 & aR &
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WIHe & W § |
TAATDT T (Self Assessment Question):

2. SR UE Ufiee @ SRR B W HRY | ST

 1.4.1 YTae (Parameters) OT WIEAD! (Statistic)
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1 R fhar W ¥ O 3 W (Statisic) PE B |

S S ERT ST 47 fdwarelt o ywe Rk e §
ar $° Urael (Parameter) $gl ST 8| TRAD! (Statisic)
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(i)

(31)

(ii)

gTaell &1 A (Estimation of Parameters)
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i)

- (iv)
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ST ufRieeE Uik ¥ T8 9@ B & R AFdsied

I BT Bl (Cheating in Investigation) —

ATV §RT SIFEEIR] FHG] BT AEe] e d JINT
BRAT| o |

1.13 WY 7 GAIfdd IR (Self Assessment

Questions : Possible Answers)

(1) =9 99 B SR H SMUDT Ufogel Bl IR Ug 372
oot %u ¥ forg=m B |

() usT W AP WY SHEET Od ufast B gy
IR BN T Hfee U ST & R B W
R BRI | MY ST BRT % ufereel Saem |
& fory o 2 |

(3) TW U D S} § INUDT WARE YT ufaeel &I wey
A ToRgR Ul g7 |ivera! & favg  forg=r s |

yfeeefA wd W w
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()

3P Aodl oI W AT BT

@) @ () 3 U B SN F SR PRl @y fAvdR @

SETERYT Afed forer g |

S U%H B Ik H 3179 ATGFeed ufiaeeE &I AR
¥ forgene faferl 7 Ieor FH B |

it S B R T S & R Rk |

sﬁwzﬁwﬁwﬁauﬁwzﬁrﬁﬁwﬁw -
g fiee ) W ¥ Rrge s W HRY |

T8 R GHg uidee @) gRATT U SeTeReT SR |
U TS @ Sk H SR ufagesF o 94 faftry
P Heg # forfau |

SR H 3N U 31U & U A Ud Y B GaAT

1 A iR |

SR ¥ e B v 9T FROT BT e FeA B

- oo & Surt o gy

T YT % IR 7 Mgl AN gfeee B i &
AT U4 BRI R DR B SURIT BT AR | foreg
grm | | -

1.14 SYFNM g&a@® (Suggested Readings)

Levin. R.I, Rubin. D.S., (2004) Statistics for Management,

Pearson Education (Singapore) Pvt. Ltd. Indian Branch, Patpargan;j




New Delhi.

Gupta S.C. (2000) Fundamentals of Statistics; Flimalaya
»ublishing House, New Delhi. |

Elhance D.N, Elhance., Veena, Aggarwal B.M. (2000)

‘undamentals of Statistics, Kitab Mahal, Allahabad.

Kothari.CR. (2000) Research Methodology, McGraw Hill

3o0o0ks Co. New Delhi.

Ferguson, G.A. (1986) Statistical Analysis in Pschology
md L ucation, Mc Graw Hill Book Co. New Dethi. '

Kaul Lokesh (2005) Methodology of Educational
Research, Vikash Publishing House, New Delhi.

Kapil. HK., (2006) Elements of Statistics Vinod Pustak

Vlandir Agra.

Pandey K.P., (2006) Educational Research,

Vishwavidyalaya Prakashan Varanasi.
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58 - 2 Sfaes &R (Sampling Distribution)

SHIS & Rl

21 ITSI (Objectives)

22 UR=™ (Introduction)

23 ufiaet @7 FeEE Ud weEr i T
(Relationship Between Sample Mean & Numbers)

24 MR SHAGET ¥ wRsH |

(Sampling from Normal Population)
25 YfdeeE fdaRor & Agpegr
(Concept of Sampling IDistribution)
26 g A Ty {(Central Limit Theoram)
27  HMD FfS /TavH @1 SRt
| (Meaning of Standard Error)
274 ANG Ffe BT IEERON
(Example of Standard Error)
28 HM® FfS Bl YRV B ST
(Utility of Concept of Standard Error)
28.1 Tdavaar ARl &1 FeiRor
(Determination of Confidence Limits)
282 WRIGHAT o I19

(Test of Significance)

283 Hiigsl @I fAeaaaar &) offd
fT est of Confidence of Sample)
29 I faaR (t-distribution)
210 ﬂ‘oﬁl‘[ﬁf (Degree of Freedom)




211

212

213

214

2.15

gfdedq faaror &1 48

(Importance of Sampling Distribution)

HRE (Summary)

F&1dell (Terminology)

iR Ug a8
(Self-Assessment Question : Possible Answers)

UG g'\’?l—(f\) (Suggested Readings)

2.1

I<eTd (Objectives)

T TH1S DI IR B B I MU~

TRy RIqeor 951 GRAETST 95 IR R 3 e )
gl |

Ffeal & faderT BR AP |

wfie FE @) eRon 9 SR B ST HbT |
BT T uR BT uRIfd FR e |

&) facRor & @R IR T |
Wﬁﬂmﬂaﬁwﬁﬁ|

gl =T & AE BT AU B HH |

22

yR=a (Introduction)

FER § qEY J e e 8 ulaey o o 8

der 59 ufdee W U ﬁﬁﬁr—vr yferesioit (Statistic) T AT

s f&aor
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- ufoeel ®1 RAGRY Distribution of Statistic), o ufdesf

FIGRYT (Sampling Distribution) ¥ P& & T STIRT far o1
& | Y aRiareleT (statistic) &7 wrael RIeRoT, Ty I v &
PR B B ASFHH gRITeT W we wRET A T
faRor 21 o o el W ¥ U & IR B o

R agfes ftest @ v o a1 9

yis Hfae @ foy el % w i gifd ufesior T

(O e memios, e ST 6y o 9ad ¥ | W

ﬁﬁmwﬁa%ﬁaﬁ%wﬁﬁmqmw

| Eﬁiwmﬁwuﬁﬁsﬁwnﬁwzﬁ@fﬁﬁwﬁ

T & T $7 gt fawer & wu ¥ eraferd fvar o
W%lmfﬁrm?ﬁa%wﬁawaﬁ@ruﬁaﬁﬁaw
(Sampling Distribution) H&d & |

23 Rl @ wemwm aer uftreel @ wear §.
X (Relationship Between Sample Mean and Size
of Sample)

B9 T & ol & S| s ARIRed werwdt @
feerad wmy & Wi aRafd® 79 O SRer @ SR A
B IFAN T Bl 8 Ahdl 1 wim: wliest gRT e

A (¥, 5, Md) TeT & 99 (U, 6, Md) & @9 =8t

ﬁﬁ%wﬁm:mw%'mmﬁﬁwa@ﬁ%ﬁﬁ

P ST A OB R gRiey oY R we 9ae
- FRIA W] G STORT-31eT &1 B © 3R I U S @




Rilde FeFH B Aiidhe & ¥8d 8 g U 1 I

FReY (Identical) &1 B 8 3 YBR TS Ureiel ol A

A=Id: Rer <8dT ® Wefd ufagsid (Statistic) & #FI &
I9: FTI—IR (Fluctuations) Y& © 3R $H TR H UI<:
B 3BT (Estimate) ST Tgal & fb & A9 vy
M @& HF &1 dal db Eﬂlﬁﬁﬁa (Representation)
RA 87 39 U @ S Bl Ud IR URIGe & &
) BT B SIRT-SMR UfiEs @ segal & e
)ampling) BIT 8, Ife TAR Uloasl @7 MR I & &R
HDI FHISAT I TI g HIMID IR (Randomized)
ISy gRT BIAT ®, 94 Ui AeIH aRdiad JEIHN (Actual
lean) B 3106 Afde BFT W=y afe ufgel ampR 30
T T HH BT € a9 YRR Tel W& § 5 I8
M S TEgHE Bl STUET HH g BN |

wiferE g ¥ aRad ¥ w9 §AR TREE @
7 30 AT 30 ¥ WG B © Td IH [IAR0T DT YAHY
[IR9T (Normal disbitution) A9 foram Sra 2 = faaxor
Y Refy % 1o oo & Awg ¥ R @1 e,
T & FEIAE (M) B U AN Fee e 8, o
$ TRl ¥ T A Bl IS 3g e fawasH i (More
ccurate and Reliable) &g W =

4 AW SEEET 9 9fugeie (Sampling from
ormal Population)

AR Eg&aﬁm A OY yfceel @ HEr S
ar } a9 94 ufaesl @1 e ufogst (Representative
ample) HET I 2 9 ufaey o7 faaver v f[aaR

wfegeta feercor
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& ey O &) SR B R AR R (R @

o) A W T £ B TR BT HAAN AR T BRAT 2 |
oY U TG TE 8 Fba b Al qeeRt B I Sy AR
T BT HR o B, 9R BT ISP G (N) I T &=
far ST 3fR @@ B U UeR &1 HeZHH HIK (Mean weight)
ST BT 9l © | IRy qulﬁmfgfﬁaﬁa‘éw%ﬁﬁw
ToE 8, WiRkaa ¥ v T I @ o o IR W g ©
Rorerel) TR & A A R g6 B e @1 A g 2
3R T & T TRl B A usar &1 39 A @ 31

'wqﬁﬁﬁéﬁﬂm?ﬁﬂﬁm@tﬁwméﬁ%

TP SMHR IT R ST 3= |1 Teer’i § FRerar Sferan

BN Il B U TRRT & YR P SHd W= (N) 30 W

T Hx S & O 7egAN MR (Mean Weight) UTST 81 STIIT
2 90 FqEiRe WY ¥ ¢h ® Wl URR & AiHde T
JHT HIX (Approximate mean weight) B S &7 RN © C’Rﬁﬁ
IHD AR W INIRF FETFH (True mean) FeTdT T
(Parameter) » fava # EIZIIFTF ‘{I@H‘F}H H JAJAM (Inference)
TR ST S 2 | 98 fafer epsicies @iffee! (inferential
Statistics) HEAT T |

@ﬁ_mﬂﬁ?ﬁ@ample)ﬁq@lﬁfﬁmwﬁ
FETHR 60 HX & A ¥ 3R URT BT AT TH MR W
fopar iraT £ fp TRt & g T SRR @7 e I

- aFaTd A wffiRe € o ¥ RRE R g 7R ®

a9 99 Refd # ST wzm 9R M 98 o aRafi
IEIHE IR & 3R G167 FdHe 2R T 39 Ufdasl &l
g Urard & faaRer & FHE 26T |




25 yfagela faawor &1 dAseusit (Concept of i e

Sampling Distribution)

39 1F gl AT o AfET oreR & wWdd
grgfeee el Bic O 8 3R fbr S9d yIrd—gad
M‘(W,W-ﬁw)mme%m-
faoRoT & B9 # IReqA AT ST © A1 98 eeie / wideeE
faaRTT BEAT & | IRV & folg UF {[qeafdeney &
15,000 BIAT H I 100—100 BHET & 10 T ATGFewD
AR TN I PP AP S & TR T [ SY
a‘rgﬂmjomww?ﬁlsﬁrwws‘ru%ﬁﬁa
AT BT AT IR, Ared o1 =A1ee) fIaRoT (Sampling
Distribution of Mean) SEeTQT | |

3 =reel & UGSl (Statistic) § BE 3R BT |
foRY fw amforet @ g1 Uvgdl fobam wrar 8—

15,000 100100 BT | pfeigel @1 weam(Y ) | T @ () | e B e R

fvafdererht | & 10 wftee . HEITI?F(NId) s @ HfeEE

BT w1 Goras v | P (Md) Ry | T MR i e
wEwa {y) '

gfeey faaxer #F g8 SIe1 e BT ' fh uikiey
JOROT THAMET AR & ST FHE & 9l S MU
pT AR (3) 7l (Md) Y99 fdaer (5) den agaws
) WU @ AR (), weaie (Md), T fames (o) den
AR (Y) © 9 § | '

gYcdlh- U (Self Assessment Question): 1. |
ioeRlA fae=or & amg Fr aHe 87 63
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26 Do #1994 (Central Limit Theiorem)

Eﬁaﬁu@mnﬁafha—:ﬁmwa@gﬁaﬁaﬂaﬁ

-Wwﬁmwﬁmma‘r—

(i) qfatﬁa%qmwﬁmwwaﬁméaﬁ?mﬁ
MY fAdRor @ i faeiwa] e 2 -

(i) q%aﬁqmaﬁsﬂﬂaﬂmw&a%mwa%w

BT B |

- (i) H%E?me‘rfﬁrwf%/wwzﬁaﬁraﬁ?ﬁﬂ?ﬂr

Eﬁrmwfﬁﬂaﬂ%ﬁw%lwwﬁwaﬁ
mﬁmﬁmw%‘lsﬁm IR o A
T3 wed 2

EIHATHT YT (Self Assessment Question): 2. DR

@muﬁaw%ﬂwﬁ%@m

27 WS Ffe /vum fauw or em (Meamng of
Standard Error)

ufdeee famRer & 9 8 W e § TemEE @
T HIAGA TR S b 8 | srefgolar @ wef § g
favm a1 =11 Ffe B wEnT BT 1 o yEm Ry B gt
& o5 R0 1 oRrreT o i@ T T S R
rrrqz%ﬁa?hﬁawwwﬁmﬁmﬁ

AT BT AR Ffe A T A AT & o & R Ry

Fhcl B | Al Tl ufoeel Ry &1 7y, wwfe ang @
ST FA T A W e wg @ e e @
faaer 1 srgare Jfe Per S| aey A A e




215 Tt & s Pt B9 sl el & g o
fpa=i 91 B

| o
SE.,or0.=—
X

n

J&r, o e &1 99 fQgem

n=mﬁWﬁEﬁﬂ@T

39 gF 4 uEd (qAfe & W fge) @ o @

b | b ¢ I B, B Ab FC G Bl Ao Bl
BT | | | |
IS geq uidesl & 9~ (x) 9 99 faerer () &7
3fher PR forar a1 5, &1 sdwe 59 G W 81 AHTT—

— o
S.E., or ox ==

Jn
5 =uRkiey &1 99 e

n=Ydey ¥ YHRUl B G

MR A g I vsa e P aau s O
T AR yfeel faeRer & TRy wWE e 2 ) v faeeE
HFTR A6 & {qaei &1 Amoar 2 | o e foaxor §
T fdeer (S s fanet @ Wsr @ ol 2) e
H f3Terl 1 Ao T B ST B 1 39 GHR TH Ay

T B WA A B A F Fee fymi S g o

A9 T |

wieeei forror
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Wﬁ‘ﬂ#(@%)tﬁﬂﬂ%ﬂgf%ﬁfﬁwaﬁﬁﬂﬁ
AT B S FANTGR BT S B R 39 uRgg il 1 A

@ T BT IFA B T B w2

2.7.1 HFDH jﬁf (fauw) &1 I21EX0T (Example of Standard

Error)

U419 feret (Standard Deviation) THI @l Hel SHISA!

T v T @ 99w A= ufoest /=neer /i @
farererar @1 =19 gar 81 Sarexyr & forg, s00 faenfRy @
TEITEhT & FHICR A1 | fdrerer= foig Sie df g9 faaeray &
it &1 AR & WY fa9eE 8| e Ak 50-50 &
AT} e} SIS WA T by Y 3R 3 Al BT 7y
@ e Fyeren T g e qwa o v v o
(Standard Error of Mean) BT |

T BT YA (3fR) (Standard Error of Mean)

S FRA BT GA e B

n

o)
SE., 3@ o=~

TET ¢ AT B 795 [ g n ufdey & bR

¥ | I Eie 1 w9 e (o) B A S TE e
%_FT?JT e (directly) S@@! TOT T:I'R?T'Fﬁ WG TEl -
2T 2| SRR S T W TREY & W e Ca)
AN T STTer 8 | 9fiest &7 e 99T 8M W (91 30 |

fEE) B W R e 1 @ Wi @ e e @

I R gfaey & 99 f&doﬁﬂﬂﬂ?ﬂﬂﬁv‘m\mm%wg'
Hferael o PR n B BIET (9127 30 ¥ PH) B TR HRIE BT




A e WA @ HE e B B a5k siwdr
RN P IS 8| R W @ Ame Rges o
3T 3. (Unbiased Estiﬁate) U &l WEF\JIV

oc=0
n-1 .

DR uﬁaﬁwwﬁﬂm%‘lmﬁf%w

mﬁwwmmﬁ@ﬁﬁﬁwwﬁﬁ .

WWW%‘—

nz x12 [X =(x - x)]

wﬁaﬁﬁéﬂﬁzﬁwwuﬁﬁzﬁmﬁw
(G)a%alﬁs‘ﬁwwaﬁwg% ) @ IO
=1 g & @ ol 2

c;= % (@fe n> 30)

g =

c-= JHET'(?I% n 30)

m—gﬁiﬁ%moﬁaﬁmfkﬂﬁaﬁw

-Hrwao%aﬂqwmzﬁﬁaa:rs%‘a’rwgi%
w@ﬁ?
S.E.MOFO'; = —JE—;
ox =
NI

B : = 0.50

oA fam
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28 AT fauw &) gRom 7 SUMPET (Utility of the
Concept of Standard Error)

o &) Swhfrar Frafead wrlt < we 2 2

2.8.1 fazawaar Al &1 frerfvor (Determintion of
Confidence Limits)—
& S e R ¥ s e ga R R
W R | R vt ¥ 9 e S Reaadia St
P iR e ¢ @ ™ urd (Parameter)
T = T Ufaee™ (Statistics) B TR S &
I B 2| T ReRer &) TG vaAford -
favaaa Jag, dﬂcﬁ&ﬂﬂﬂ@ﬁﬁﬁﬂmﬁﬁm

gNT YRl far wm &) _

SL | Confidence Limits Confidence Interval Conﬁdence
No. Level

' Minimum | Maximum *
1. [Mean = 16, L — Oy n+ oy 68.26%

2. | Mean # 26, =20,  |p+20, - [95.45%

3. | Mean + 30, 1 — 3o, n+ 3o, 99.73%

4. | Mean + 1.9606, p—196c, |pu+1.960, [95%

3. | Mean + 2.580, n~2.580, |u+258, [99%

68

T fosar T 7 |




(ii)

| i :
26y ~lo, L +10 + 20y

(iii)

30, —26, 10y |t +1o, + 20+ 30,
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(iv)
<— : t I\
- | '
~1.960, ~lo, p +1o, +1.960,
95 favawaaT WR W WEIEM @ |
(Limits of Mean at .95 confidence levels)
V)

N —

2580, - ' ' +2.580,

.ggﬁwwwwﬁﬁw

(Limits of Mean at .99 confidence levels)

W& 9 (Self Assessment (iuestién): 3. UATad
e B aref B e HRI? TG FR B gROm B T STARTT
4 '

. 282 1wk rkdnt ke «Testof Significance)

2| 50 B gRT e FuiRa g TRpeae B Wi )
T e ¥ | ARIHAT ST g S G JeTRia A B
iR BT YATG HE & wifsad HIF (Critical Value) & dad #
3T ST | R arRfear wRi @ fo SeT—3rerT wHY




R & sifae AT BN & | T fays Od hif<ies A1
o IR W e fawm wa 80 A 81 widesie
Ffe=gmr FfC x wifxrd A (Sampling Error=Standard

Error x Critical Value) |

IETER0T & oIy, URf3rd A (Urae) iR sraaifde
q (RIGEIT) BT TR T v B 1.96 T W % ¥
qr g SR 5 favd ARiedT WR 1R ARid A1 STRATT |
g oIt ¥ 95 gRerT R @ R I8 BET o Gl &
fp SicR FgeH Swaaad & RO 7 B Bl 3
PROT ¥ 2| AFY SR T R B 196 T W B R aAv
3R ARi FEl AT SIRATT | §N ARl H, I8 AT SR
& ofR FeeT & gwaes @ BRI |

fafr= Rt W wriwar @ s 5= arferer erT uefd|
B

Test of Significance at Different Level

Significance | Different | Critical | Significance | Difference Difference
% Level % Level | Value Error Limits -
Significant Not
Significant

5 95 1.96 1.96c +1.96c >1.96c <1.96¢

7 i 99 2.58 2.58c . +2.58c >2.580 <2.58c
27 99.73- 3 o 3o >3o <3a
425 | 9545 2 26 126 26 | s

283 gfirqel @7 favaw-flaar @1 <a  (Test of

Confidence of Sample)

foeyi faero
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T ¥ g T et ) Rivaeriaer B W@ e
wwﬁﬁr%%mﬁrﬁmmwﬁzﬁawmﬁmﬂaﬁ N
¥ S ¥ e O R ¥ wreet Rvawda T8 A
TR | e e T R ¥ o et o Rreerier
& oRem 2 | | | |

29 < a9 (t-Distribution)

fareor @1 A T 9% @ wY H WBR BRAT g
Sty e BT 1 W 1908 W S0 U0 TR (William
Sealy Gosett) = UraT f 93 ufoesl & Feammt & ﬁFRUT
WWWWW@@?MW%@@H
a8 MAIHI asb (Lepto Kurtic Currve) BIAT ST 8 1 TRIC -
= 3 oy S—fAaRor (t-Distribution) SR fiw | & RaRor

Th W fART (Continuas Distribution) & &Y Sg1a® w0

W —o¥ +00 TH Hhell BT &1 I t =0 WO TaAT
(Symfnetrical) BT & 3R BTy &S P AW WIfdehar 9¢6
STAT BT 2 |




(epfero g‘cﬁrrta‘r (df,n) & g t faaror

&l fIARTT BT PR RIS & MHR n W FTHR T
g gafery fafi=1 et & ufieel & fog t faaver s
fT 2 & ufireet @ TR n @ Tt AN W t RRoT BT
wY FHEFT WRIGAT a5 & Toiald J1dr Sl B |

WHcATH 9 (Self Assessment Question): 4. &l
faewor W e fewelr forfag |

2.10 YT (Degree-of Freedom)

AT BT = Bl 3% ff HeT orar € | qany
gRec & 1T e ofFr sferaT aRadT & fIN wasaT &
3%l (Degree of Freedom) &7 W& w0 g T 59 df

GHAER ¥ Ydhe fhaT SIdr 8 | AT 49T Areiehar e
H qadiell (df) @ T B TS g T b ORI

YIY © S WIEinl bl ¥acs wU F uRac B B ge Bl

AT o 9arar €| O Ui 9gT W IR g @ 999 §H

BT W TR A ¢ IR Iidad BT 9a4 & & e &
ST & | 3: I8l df=4 BN df &1 A UfIesl & PR
(n) ¥ TP HH I (n—1) BT AT 7| 9 o g9 gfaee
SIS wlﬁ%ﬁﬁdfiﬁﬁﬁﬁﬁﬁﬁél_
AT 9T (Self Assessment Question): 5. Jaiel
R wfera fewell fafdag | /

211 gfa<el= faawer & 98 (Importance of Sampling
Distribution)

sfre R 3 PrefRa @ Rdwa B @

HieewA femeor
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| HRoT wiReraAT e (Statisti'cal Inference) ® SH®T

. e R A ueeh fRwar 7E ¥ e
STHR D Y F W T R (30 ST A ) B aF
v aTgRed uReE BT fFee ReRer a1 @ sy
BT 37JET YA & 950 & ToiId BN | I8 3NaedP g
2 fp Y O BU X UG BT U8 T UAA S

© Y MY (Asymmetrical) B AT & | e faeror

! I8 fARINAT B1d WA W (Central Limit Theorem) TR
SENRT € | Fard AT W & FNR 3R U 997 § 3,
ST T8 UM AR gaR &7 81, a1 78, Rrasr ammR
H1ed 3R YA fa=e B, 6 W n IMHR BT yfdeeE (agfos
Frae Rty gmn) e WY (o e SR 30 < wdE 2 o
faraRoT @ fepead SR 3R S9@T AR el YA e /
BN U 9T # 9§ fow T weet o ssr e

WA T UBR BT BN 21 g9d | afe gy
g e 8l il Fiee faaRer gvEar & 9H 8
SR O O S1ehT ITehT 3BN 9dT ST |

2. wfis famro ot gust foverar gg @ 6 =resl ang
W & e & WHRR AT @ e ¥ § S A
¥ (Mean Value of Universe) DT TG TS A T

O Fehdl 2|




212 AR (Summary)

v el w ¥ e e & vadd @

aegfees gleed Bid o0 ¥ iR AR I8 guE-gus
gfresiol sTd PR® S8 MR AR & wu # U fdhar
ST & @ a8 e/ ufee oo dedrd 8| Bl
BT U B SRR, Ut & HR & faRer Wy g
2 ik Swd A faRer B O fRma B @ den
yfreet AT @1 i W WHe & W & IRIER Bl ¢ |
et wfveeor TR RIoRer & A e @ e
yfoeeior & AFe I FE W 81 ¥ SE,, AT W

yeffa ava ¥ 98 wRed @ R a9 IR @1 g &

S.E.,, 9

T o & eRon @ Sufer O Pt A e
B ¥ (1) Reawarar @Rl @ Fufor ¥ (2) wwRiw @
Wi § vd (3) ufued & e @ 9 3| S0
A WY B IR U FT AHER BIET B W ufdeE!
e T feRoT R R ST W & e faeet

T BNl ST B, TRiE 7 9o forg - faaeer qum

frar | Herier aRecH @ forg HaT afer srerar uRdds &

T WEadT @ 3 (Degree of Freedom) T Wlea w4 € |
T df FHARR F THC B © |

2.12 ¥&Tdeil (Terminology)

e ufdgst< faavvr srerar frasfa faaxor (Sampling

afeeyi faeor
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—_——

Distribution)— ¥HT ¥ fAf¥erd PR & Taam wd |
agieeH fied Bic o cs%aqmﬂ%ﬁﬁwzﬁmﬁ
ST Y 1 SR R/ Prod R e |
| |
W® Jf (Standard Error)—3 ufied™ & wiged
faRer & A R @ gfe & T 3 e |
ST E 59 AT ﬁw@mmmﬁ

A A FT G @ |

THIE &7 AT {9, =ufiey & udRo @
m ]
& faaRy (t-Distribution)—T Faq fa=or & i

G 9 W R oo T B e § wRE @
PR BIET BM W Urads faver am e 3
IR gTal oIar & | MRE W 39 o v faoRor AR

fopar RORY t- et &4 | '
ﬂﬂﬂT‘\’f (Degree of Freedom )—TaieT BT WAl & |
39T HEd B 39 df AhdrR I for@r ST & |
oo—ﬁm%,aﬁ?rl

213 WIS U : FHIGT IR (SelfAssessment

Questions : Poss1bleAnswers)

1.

gﬂqwa%wﬁu%aﬁzﬁwmammaﬁ
AT ¥ W T AR SHEE] 9 fied o
eI H AT e fAeRvr 1 Hebeur @l iR W




forRa |
T fomgell @1 S ¥ fafaw

IR H yAIfud Ffe o aleme, a1l ud rauRer @
SETERY PR TRl P! BT Ioorg v forfay |

3l faaror @1 fam ke fafeg
eI ! ARAT B A0 w7 ¥ felRay |

IR g¥d& (Suggested Readings)

Levin Richard J. & Rubin David’s (2004) Statistics for
Management, Pearson Education (Singapore) Pvt. Ltd, Indian

Branch, Delhi.

e, THOW0 (2008) W@ faftrr, wIReT d®
e, SATEMNE | |

Bt TH0DB0 (2006) HIRES! & Tt e, fa-ig e
A GR, 3MTRT |

B ERCRI)
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§HIZ—3 TH®GI I GUBYT U9 YfAfT (Collection

of Data & Technique)

3.1

3.2

3.3
3.4
3.5

3.6

3.7

3.8.

S33¥I (Objectives)

Ry {(Introduction)

THPI Pl 3R (Meaning of Data)
TG B T HAT (Need for samples)

WHH Ud T2F (Samples and Facts)

yRIf® vd fgdias dae (Primary & Secondary Data)

Wffl?:ﬁ AHEDT BT SieT (collection of Primary Data)
371 AT (Observatiqn) |
3.72 YRR (Interview)

373 I {arGErdl (Local Correspondents)
374 YT (Questionnaire)

375 WRUT (Schedule)

fgdias wH®l BT Fbe (Collection of Secondary !
Da_ta)

381 RGN YHPH (Government Publications)

382 X WIHTH YHTI9 (Non-Government

Publications)

383 RIS UhTI (International Publications)




3.9.

3.10

3.11

3.12

113

384 WHIAT Td SNt @ RaE S
(Reports of Comlﬁittees and Commissions)

385 ¥ WMl T e wwemEr & yeror

(Publication of Research Institutes and Educational

Institutes)
386 AMREG ARermell & yarm
(Publications of Trade Bodies)

387 UF UGN Ud WHER um

- (Newspapers Magazines and Journals)

388 Seolggl~d Od (Electronic Sources)
Jugad fafr &7 T (Choice of Suitable Technique)

AR (Summary)

NEAGI) (Terminology)

WG oo FRIfad IR

(Self Assessment Questions:Possible Answers)

IYIRfY 3?\_"@ (Suggested Readings)

o

I (Objectives)

§9 TPIE P SATT IR b UwE Y-
DB |
FER WY SRS T4 fidee wHat ¥ fee g
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e | | . |
o UNYE THP & b & Ul BT FH W TR
TR |

. fedae el @& Adham o wlAY &1 S uT

PR D |

e W%Wﬂ%@gﬂﬁﬁﬁr%wwﬁa

TRUT &N HH |

32 URDA (Introduction)

o TE R ¥ R o AT SR R @
S ST Bpara BRd § O WvR S FR AR A
AT ¥ I8 BT & WHPT JAAT MBS P Ao | FHDI
ST TSl BT WHed ga Hgedyqel o ¥ W
e <61 STeTRRTer ST 2 | R 1 ¥ 9 o, SRR
Td feaiar ik axdl @ 99 el WS 39 B
& frd <ol Y o) ¥ o aw e wdE <
TRY 5 FHPl BT Whad AR, sAMer), FeT 9d

greal A B ARy | R o veR @ Ffe | gRom

WOl vd SfoTeRia B GG | rgeu & forg T
@rﬁmﬁﬁﬁwmﬁmﬁaﬁsﬁﬁm‘rmm
A wpE B R, B THAT P GED] BT MAbed BEd

-y

3.3 WHdl B ATTA (Meaning of Data)

g9 SWig ufdmal # <@ 9B ¢ & owwm @




JMIRRTAT W BRI &, Ial DI ol | LT Bl Orde
fuiRa gt 8| wvie aag 3§ T8 9ok Ba & R
a3 Siw B g AR At A et R
ST R, T4 R ISP $U (Quantitative terms) W NI
ferarm STl B + U fadeqel sheredt 39 gEewRil @ favergor
RS T & IGaeT D Y Pl BTN 997 ol 2 |
g R omavad ¥ b wHe TN B SRR @ oy
gt WPl & e @ SuAr ThNE B e agT
R HEIQOl B Sl |

34 UH®P! B INGIADBAT (Need for Data)

el 41 ¥k o AT BT Y el g R

a1 o7 AT € o9 Sugad Ay @ wHel B ue
- frr WY T UE 99 W @ o € e @
o P R BRI & | 991 W & T & e el
HEUHT HYAT ANTET BT B | 3T WHBT BT INATIRAT

BT H ARIR BT BRI BT B §AP T, I FeAT

aremar fepd frererr orRfd B, a8 W T8 e |

T FT WP § 5 FHH B awIddr A N upR

T T A R B}l B

3.5 YUH® TAT 24 (Data and Facts)

AU FTIT H AN T W UTA T T g
@ 3R IAYT ST Diewd B ©, 98 © GHD 3R qF |
IET W1 ol 2 b AW ORGP aed b A
yfevenfia o~ &9 2| a’ad ¥ 9He a2l 9 & ura fhy

Treh! 1 HEEVT ud wfafy
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W § 1 W EF e Wpfie aiR BT @ Rt
BRYT T L W HHD TS Br T FhS &1 ST B
TR SRR B Rgar B gei W S
. 72 I ST gumens W wnfid B § oefe
A ITRYIGER S ¥ W pAgg ©U F G
fd omr 2|
o @ § ol w9 ¥ P ge W e § e
TART H hiD JE Heder @ o Abal 2|
o T TUAITH B & Safth WHE EHREHF (Self
explanatory) BT §I |
o TR Y R e B A & vl TR
& fadem g g 2

3.6 WrRIH® e fg® Wi (Primary and Secondary

Data)

3.6.1 A% ¥HF (Primary Data)

RIS T Y T O T @ R o T
ﬁﬁ%ﬁ%ﬁ%ﬂswﬁqwmwmﬂﬁﬁw
THET fhar S 2 | a8 T e 810 & R augiewo
Hﬁawagﬁﬁaﬁq'mgwmélwﬁmm
U W ¥ S UER ST CEB fbar W f )

- TP oo AT W §1 R S srwvear B

STTOTI &3 H WY I9hT SUERT @) 37ed T gdT ol




| W@aﬁwmmwaﬁﬁ@wﬁm
MBS BT URIAE s [T THS BEl STRATT |

362 fadiaes Ona (Secondary Data)

@?‘ﬁ?ﬁﬁwcba%’ﬂ#m@ﬁ%ﬁﬁiﬂm:{ﬁﬂﬁ.

I AT AT FTSH §RT B bl & Jrerar Roreiept fzorgor
A8 T 81 SRRl U qHdT BT G o e
Tl QW TAE ol W9 F SED GRT AP N fba
S B | SgeuEedl @ ot fgdhe whie uga @ &)
IR # BT &1 S I uFIDbal BaeT aqy Iy
W JEANT R R B AR § QW W A U W )
3 TS TR B T A §) saEer 3 fnt
STV & Adhs TRBR & gRT URIME w7 3 Taidd
o ST & TR Y @i RN el g7 v
w9 ¥ W R e ¥ |

HATHT 9% (Self Assessment Question): 1.
wRIffe vd fFfas wHer § w27

3.7 URIA®G WHB! &1 HHel (Collection of Primary
_ Data).

At o B R BT ¥ URite wHeT @ Hahew

B o Rl 3 Romer R o gl frr st

H wga fear o wer 2
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374 UG AP (Direct Observation)

3R U A ¥rea & forads srata ST, g,
UeHl, qasHl, g forgen enfe fopad wfferg €1 @
yfafr difgd fhar R e wor <l &1 59 ufafr
MEdT T =T O W O A TR AU ol

W URRYA &1 &iB TS GHP] P Hhford dxal 2|

75 T W v & R 2T qeas WA

T & Ser &1 et @ R B S @
-ﬁww‘fﬁqfﬂﬁ%laﬁﬂﬁﬁm@waﬂwml)
T W ©d BRI Bl (activity) @ 2R ¥ wgd ofdie Suan

Rig O 1 SRR & R Rl gEm ¥ Tl FieE

Y RT T IFIT FRAI, AT Al # SWAIRIRH B FaeR

,Taﬁﬁmﬂé‘rﬁl@aﬁ‘f%lwﬁ—aﬁﬁﬁrﬁﬁﬁﬂgﬁam
& for g =oRenm &1 dearlt 9 99 S g

gohe Jdciied gfaer & Tur
. (Features of Direct Observation Techneque)

o O el A o S T 3T A R ¥

IE Ul awer Rig il 21

o AR Y By T AN B R e gE o

et EE U4 SFNd R gl e

T T T




e 59 9 I U T g BN § TR ST URIRERT]
et 9 B S et aRomm f weiefie wu
A U B G B
yad Jaciied fafr & [
(Limitatioﬁs of Direct Overvation Tehneque)
o U FH T uled B o1 FE-wE oA T
fesan o w@ar 2 s HN-FN e we ol
g IR s@d®ed FE & uier g1
o Ife HEwIfirdl @I sracidmar 3 Suferd &1 wH
8 I § W S WagR § qRecH g | 2 |
o 36 UM ¥ wudat &1 @fwa gafue W @
Aeher @l faenm & gifdd a) Adhdr 21
o T3 UMY ¥ 9r URM orugw @ &1
3.7.2 WEIHR (Interview) -

R R U U1 Ufafy § Sif o & &1 3 anues
w0 9 URIAeG TR BT U hed B R uhN @
OIRll ©1- 39 A ¥ orsal Y seRiuE @ & H
TR TR AfRTAT & ARIHR TS THDHT B bl
BT & | B9 Q@ & i Sfafdem el or fad i,
Ifp, Welqhe, doc s o WRivg f[{vdl ) amF

2 | wfT T ¥ R @i S @i geree
XD AW FERYT AT WD B WU T woplord
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waﬁ'wﬁ'%lwﬁwﬁwm@mﬁméﬁ
A7 I8 & & amnepR, € @fRadt & d9 s wmRer
ardtend 8 ® 9R AN, BE-WE, U eafy @ AR

I9 | difea gEemelt & ure R ST ¥ WEeeR

@ qeH W RN yeR & e defra Y o wed
g | .
WP R g of A1 A= ger & wiiga faar
TR |

® YTe Eﬂﬁﬂ'ﬂﬁ RO (Direct Personal Interview)-

| Wwﬁ%ﬁaﬁuﬁwﬁﬂﬂmwﬁwéﬁm
(@) @ o S & v W T weet @ geae
I qifed IRl B US Rar 2

® JUTYE AUFFITd WIETIBIR  (Indirect Personal

Interview)-

3 WA 4 wefud afdal @ veeRt 9 AR

Yell Jerar Wt & A ¥ (G ueeRi & v
WW%)H@Hqu&d HRAT B | SEIERT
fva # SFEd o a B A Y wEaRa &
YBPR SIS SIRNHENGT ¥ GIEN U w0 |
® WRAATHD HIEFHR (Structured Interview)-
9 A A yliEl § ug WM 9l ueE S

T T A M B e A & P @ forr o

L1 RN QY A I IS PR T S [




gl 39 UBR B URIPR § WeceRed 31 usEi @
TR H g WdFdr v € b 9% wH B gRRed
® IR IRARTT HR Fwar ¥ sty srvet
@ A W 59 B B wIiRd B o € 59 TR
@ Whed A RS Bl @ @ yuE A8
TS 8 | 39 Uiy B g9 veae e ufdfy & st
o TEIHR B W F & A "y )

® ITAIHE HIEADHR  (Unstructured Interview)-

T TR A N R & T o ¥ 9 amR
T AT & B aE v of PeiRa v @ wem @
el O 99 Al dR W (Broadly) Rgar ygew wvieT
SR foifdag a= foram orar &1 & aife @ sy
(exploratory) SFTAT e BT U S AR (fact finding)
el # B ST ¥ s sEeRe AR @ wU
§ ot S| o @ear
UERHR gfafer & o
owﬁm—crmﬁtﬁwﬁra?ﬁﬁwa%ﬁﬁmﬂm
& W S gk BRES (positive) a3
FAT BT PN WRerdT W U 8 T 2

* T WehR WA F wfafpar wa W @
iRy Sea JEar R

. wqﬁmwwmﬁa@wu@%%m?
® IRF AR ST B B W7 B ¥ Al Sxwmr
AR T 8 ST R |

| Feviee

g o s

BRI T s Lls i a5
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o 50 SRR & T W § wo W) A g @
faea=iaar <&d 2| |

.-a%uﬁﬁahﬂqﬁ%weﬁ?qﬁﬁmﬁa%aaﬂw
mﬁaﬁaqﬁaﬁﬂg‘rﬂwél

o T YR gRT UrE ﬂﬂ?ﬁ ¥ AT (homogenity)
A e

Wuﬁﬁaﬁm

. Gﬂﬂﬂﬁﬁiﬁaﬁﬁ%ﬂﬂ@ﬂ%?ﬁaﬁmw
Bl B

& FRTHAT B HfKTIT GREHIOT Td AR Ud qaiue

o SRR swUEaRl & ong ¥ M. B WG

1 Whar 2|

o 30 AR ¥ o o W @ @ e B B

o T I S WY Y U ) o ¥ a9
- feawigar R WeE @@ gl |
ue TR v i wRf &1 aft e Regel w
Wﬁmmﬁwuﬁﬂaﬁmqﬁzﬁﬁmﬁﬁm
T bl B |
u'aﬁiu‘r(respondents) ® ThE | A @A e |
-uww,ng,qamﬁw@ﬁar%m -
o RO BT ST BRI drererr SRfaT vd R
88 | P UREI o1 A8y | |

P o TR LS




o s B A% S A AR

373 WM HdGardl (Local Correspondents)

=0 UG ¥ gHEl @ o @ o SrEYE &
%ﬁﬁ?@lﬁﬂmvwﬁqiqqmldﬁaﬁﬁgﬁﬂﬁ@rﬁﬁﬁ

2| uE yff agum WeR R gRT SRl Ol ©

=1 e, FHER UF Ud ufyEnel @ g ¥ aw ughd
T & SuEr A 2
W Haegar g @ IO
o 3 USRY & WM @ RAWga e & Al i
B B Y |
o T yoTeh PRl #)
o 3o SRR ¥ e wRA Y I A o
o T W YN FReR Wi o ST Bl § as
R ¥E WA SugR T |
il dareerar ugfa @t @
o RS SRR A, Preas e FE G
¥ TR <7 B e SR WHepT Qe &
3T e B

® W?ﬁﬂ]‘%ﬁﬁwmomogeniw)aﬂwm
gl

o = YRR ¥ Warceramsit © @ifdmTa yaiue &1 yHd
gl |

uﬁﬁammqa'qﬁfér
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3.7.4 It (Questionnaire)
5 uffY % venafinat By @i T ST §RI

- vy (respondents) Eﬁ U9 39 FeT & 9 ORg fasa

STl € & el SHer Sk ARag ggaEi § dRg
R | O I TH RTINS ST & O 39 16 Geae)
HfRT (mailed questionnaire techneque) & ¥ | ToTehel S—ier
% w0 PR @ e S A a @ o
%lm:mzﬁmﬁhufmmﬁﬁmw
SqRed A forg R o & W @ W gl
e A far oier & fF s Enr Y T wa
B @ SR
gearael gfafdr @ T (Merits of Questionnaire
Techneque) | | o
o Rqa W Mfers & § a9 wd § gEE o ey
B U8 UH WA SN B
o <Ml B g i T B S R e st
R A o 2 |
T SR ¥ Frder e wd 2
o 30 R O Rere wiw ol BBy W awy ¥
R o 89 arer gRumet @Y Reaadivar s=
lwa%?%‘cﬁ%l




rerael gfafer @1 dang _(Limitﬁtions of Questionnaire s # HHew T vy
[echneque)

o 58 AR @1 W 78 @ i G ¢ fe aga
& well Rl o A @ A A ¥ ged
FfRe TP SR g R A ww BN ¥
fb S9! SUTfr & wHw 8 il B

o Fh-FA TSl geTT B WA SRl B A
E |

o I % WG BT A et D Feor F gwEh
RE SR B O T Slreiiert B ST XE
k- | |

o %acl RMfed o W & gHRT WA fBAr ST Hea
- ®I |

‘Wﬁ@ﬁ*ﬁm,w%mmm

PR R R S F G B §

.75 WRT (Sehedule)

A ol v g B e B ¥ R e
W ST ST SR SR WO & W
i I B GHfE PRa E | AR B PR A
- elvret, o @ PR e @ ok ol @
T X ST A G B #) v
WE&W%WWWﬁWWﬁ N




TBHR  FHI @Mfﬂmﬁﬁﬁ%ﬁwlwm-%j
Sl B YR A UAE T 9§ A B T qel SO §
TOP SRR ¥ | - |
. UReft gfARY @ TOr (Features of Shedul Techneque)
-ﬁﬂa&ﬁﬁﬁv—&mﬁmﬁaﬁmﬁﬁa@
gl sga Sugad Rig S/ 2 :
o, ST AT (census study) ® R 8 ugf &
W H o el 2 o
e wﬁﬁrﬁwmﬂ@@@lﬁ%l
o W%ﬁwaﬁﬁwﬁ%‘i |
e Wﬁiﬁaﬂﬁq?ﬁmﬁwﬁmmw%wwqmﬁ
SrET qatIE w1 g e e 8 |
Wmﬁﬁw* |

. ww@ﬁmﬁmmﬁqﬁﬂ%
w g fear omar 8

o BR gEEl ¥ U7 wgly alie wv ¥ e
~(economically viable) &I BT B |

® U o FBUTAr (sincerity) Td Uidegar W) )
W o e PR @ 2
i U (Self Assessment Question): 2.
TRIfE ST B W B aargd |

YTl BT IRY GAR BT (Draftiﬁg_a Questionnaire)
2 - YERl Sl AR @ RO N GHBT B GeperT




v B Awaa gl @ wed X FRR o
| g 9 < U fafdne wen 8 R Sea sl
Y It o aaTahar B ¥ | HRAEe @ @
& e @7 o, Td R @1 gof s 8 iRy |
gl B AT B drel Al P FYTOT Bell
“ommunication skill) # frger g =i forqa fop a8
F B W e F URgd RN W qen v
Yo A T S| T T B PR
M fIgell & o= A e @ee-

o YT BT MER SFud BT Ty sfeffq e @
9o T4 Uhf P GReER PR gC YT bl

- g FeiRa = @nidu | SHEaTgd Ud e
Ut BT AT B G AT | 8 TeIaed
ixgaR Tl wEEER B SR & A S @
HHd |

o T P AN WE, W& U Bre sFT 912y | abAid |

TG P9 aER o A W& & wAnT & ge
R

e U ® HH PT SRTEG (incoherent) =&l BT @M(&@C |

Wﬁamﬁiﬁwﬁmwﬁﬁwﬂﬁl
o UFl B IWR UGN BT FIT IRAT AMY| T
ofic § 2 yER F A BW

) 94 YA (Closed questions) Jg 3 UHR 9 11@
ST 9hd © |
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et - (a) IR DT (Simple Choice) T U9 ot |
' Wﬁmﬁ(yeoorno)ﬂﬁmﬂﬂﬁ
(right or wrong) & #IH W fear wmar ¥ E

(b) WEfAHSY (Multiple Choice) TSN T T
IR By TR Jbcyl § W Y vy § I
PV MY I BT FIT IR (1) Prafae (ii)‘
HH—H4T (iii) TGT B (iv) B 78T | 37 e é
ﬁﬁwsﬁaﬁaﬁs‘wﬁzﬁmaﬁwé %
w9 ¥ T gear R
(i) Eﬁ 93 (Open questions) T8 a‘r UBR W I8 SR
| g |

(2) RRTE PRI Gl T (specific information
questions) TNT-T SR Af¥ad iR fafdre
BT B SI—3TUe! AR oI a7 87 Sl |
(b)) FOIa IFERY a1l U (detailed information
questions) ST SaR IR ¥ o 2xar
B SR-UA0BM0 @ Wik T @ gl
3 G ¥ ST R T £ areren e
Eﬁreizﬁq & it SRfEd ST # by s

0 R Ay o SRR

OQ?#WWWG%WW%@%
9% B TE gue ARy |

o BT @AfdTTa Uiy & ueet B @ T que =Ry |
o * U I Merpdl o AW uee ff g o & Ry




0 o8 T SR BT ARG (verification) B G T A A i
gl . |

o YT Bl AR WE B IR o & & Iy €
I H W BN YBT WMET ARy | |
YRR BRA ) UES BY A W ueegel @
‘1’3[ gRleTor (ptlot or pre-testing) Eb_\’a% 3qH gfe Gk
aﬁﬁawa%més‘ra‘r@gwémm%m
T ST ERT WHPT BT Ko I
B HHIT | |

® AU Yeacll § SR o7 & Ao Y ey
g o gt @ o SR o wRel B o
B TG T B Wl Swedt gRT gl o
S SR e nE ey -
T MRN8 W AE SvaraT ) fRar <ear € fs
gl B TEd vd 9@ g Y T IwR e 3
SR G AR W g ameRe Sy S ;-
<d § | | |

YAl BT T

M- A A TR Y AEReren 3 ot @ ol
B FATT BT dred T | g9 (o0 yeAEeh
B AT TR I

W IARMEIR TR & Falfdereaal § sl @) oy

R &1 wdeun 95
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10.

11,

12

T aifeel o FHeT H T 3 & 9N drelt
WT’W Tﬁﬁﬁ?@’rmﬂaﬂ?sﬂfﬁrm
Waﬁnﬁmﬂﬂwmﬁﬁﬁmmo

HE—FAAD / EATAhIR

A oY SerEETE TR B Fard 78§ @ saeEE

¥ vy @ geen @@ g7 vEeN /R 1)

T /Reder @ aRRg & T8t ame /wfifeE

<12 S G 1 N H1E
foar @ o TS
RIAT BT ZIIERT oot
15 1G22 L RO
gRaR & o aodl @ o (@R B ).

@) TRAR o R .




14.

15.

@) TN B e
({)  BIFGIRT Wit
................... G 1) I,
............................... 13. MY & TS Y & A IR
g Ig @& afd
(Frepeem wuam)
(B1) IO B B
@) YRIP TG UG AW oo
(@) BHAE B B
() PREL... S— R
@) w9/ fREr vg o= IEr 9.
@) WIA—DHE B AN R B
®) wIReE (R uBen) Refe saf)...
@) g L. e

1 e e arer Afie o Tate 8?2 Ofe
T A I A AP @ A B/ TS PR
ehdl &7 AfQ B a1 9g SR 9T BT A fewor

T H1 HAGVT TH wfafdy
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'@I‘f&ﬂfﬁ 92T (Self Assessment Question): 3.
UEAAl B No § qn areenfar <@ At

38 fgdiad wHal BT Wbl (Collection of Secondary

Data)

PA—F TG B R o+, A g Sl
oy 8 | O Rerf o irerepat 1 fgelaes et 9 wergar

d I fb‘ra‘ T HYAT TS 2| U8 TEe Y-

?ﬁﬂrﬁﬁmﬁwmaﬂﬁ%‘.ﬁswﬂ TGehor

AR qEe fT o) gEd RAwg ' uger & <

T TR D & | T W g7 Fehore Bl AR 1 el
fesar ST @ T

. 3.8.1 GXBNI YHITF (Government Publications)

B [ S WeR [Hafta wu 9 A faway
TR I W TP TP B & | T8 T refeaer],
wﬁvmﬁw@nm TRefed omy, st 3 Wik

.m_ﬁﬁ%l%ﬁamﬂﬁwwmﬁaﬁ.ﬁ%l

CHH VI €| ARBNT GBI & BB SETERUl o—Statistical
: Atstfact National Income Statistics, Reserve Bank of India

.'Bulletm Economioc’Survey, India Year Book 3 1S | ER]

Wﬁ‘rﬁﬁrﬁﬁrwuwﬁ]ﬁﬁo‘eﬁmﬁﬁl

I T e

FYCaEIV LS B By




-'3~8-2 R WRBR UHT¥ (Non Government Publications)

ARG ¥ R WER Wit gRT W WHE yei
B S B, R ganT ded wWomar @ 9t ey
& v g feawriaar @ WA /U A SR B

8| $9% IR & Manorma Year Book, Annual Sﬁwey

of Industries, Data Bank of Economic Times Sed1f2 |

3.8.3 AR GBI (International Publications)

IR garcﬁmr (LM.E) fIeq §5 (World Bank),
WY N (UN.) SR el grr @ R el
Eﬁwmﬁﬁﬁ»‘ﬁmm%MﬂwWﬁﬁﬁaﬁ‘r
D AORB ANS WY F PR

3.8.4 yHifoal vad asmaia’ @7 Ruid (Reports of
Commissions and Committees)
Bs Ud I WRBR AR SRl & srgge v
S FraRe & R wRET gd amat a1 TeT B

%lwmwﬂﬁ%ﬁw—wwwﬁm.‘

Rt vd e e et & & Ruret § & ¢ wEEm
Reaeri 8 &1 T R A duwdil R o
ST TG A H fHar e 2 Report of Fir;ﬁnce
Commission, Report of National Commission of Labour,
Report of Monopolies Enquiry Committee SIS Q@f EEEG
SR R |

| Hﬁaﬁaﬂm@m
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3.8.53ﬁqmﬁqﬁﬁmm$qw

(Publications of Research Institutes and Educational

Institutes)

<9r # faf=T [qeafdencral gd owl SReI gRT Ha—HH g
R {0 T ey B & IRIMEN BT Ghree fhar Srar
g, ST Sua o Wl Al # om A fasar e
S | |

© 3.8.6 ATYR$ Al ® YHIIH (Publications of Trade

Bodies)
WRY H 3 FWURE T4 Aenfiis Gmed A s+
&5 U GRRd GHBT BT B BRG 2, IIbT 9N |

AYharst] gRT har ST B SeTeYel B oY confederation
of Indian Industry, sk'u”é Eﬁ WI

3.8.7 44 tﬂéﬁb—lﬁ Ud 99MR 99 (News Paers, Magazines

and Journals)
R gaER U v o, § Rt Rt w
s TR B § o Reaada O 89 ¥ vd et

ERT 99T {5y o 21 3976 SeTevvl 8- Economic Times,

Journal of Trade and Industry SIS |
3.8.8 SolacIf-id Ald (Electonic Sources)

2| 398 afaRad o 3R A R & S wHe! BT dae

EUH T 1 Lol 50 ) MG LA X Y

[ 153 7 - THT) o UGS 9 BT |1 e T | A RF T SO T 1Y |3 S [ P O PR




%WWWW%W&W%W%W
fIeqa-igar @ MR W wInT fvar omar 2

feciaes wHept 1 9T B A SeddT B TGO

ﬁﬁaﬁwﬁ?ﬁ%%aﬁﬁmﬁfﬁrm
X FOTAeD! YHTRIT S arell |l &1 favawsiadn <enfia
& U4 AT vaeT A U § owadiit grr
i | |

fede sl @ U (Merits of Secondary Data)

)

(i)

fgiae el @1 dHed @Fd vd wHg @ ghe
W 9gd € egad sT R

®Y WEH U B & Ol Bad fede Het @
B4 B WA BT § O OTRT @ e, IS
I B A s |

fe<iTa® wHal @ G (Limitations of Secondary Data)

@

(i)

DT B fdeRES ) - wd g @

fdea &= ¥ PfeTe Bl B

s 2 fadras et & SR TY T R o
 WAPd g {B UM W ER & Ryt wne

DI AMUROT TR BT gy ST |

EIUIHT YT (Self Assessment Question): 4. fgdrg

WPl B APem § R QYR @ AniRe?

THahT o TR0 T wigfy
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102

ﬁ'ﬂ\éﬂ"dﬁ ue (Self Assessmeht Question): 5. @‘tﬁ?‘ﬁv/
W@t B goEge AT A ey R

3.9 SuYqd fafdy &1 g9 (Choice of Suitable Technaque)

U IBAT BT AR BT YT TUR B TR BT
= fag o1 we w9 FuiRa @R c:I"IITJII%QﬁﬁBW

o @ wreT # 5 TeR & et grRife ar i,
P AR IS |

aﬁsﬁaao‘ﬂ‘rqwﬁ'cﬁ FHPp! BT Hhe. BT © al
A P YRR Td IGQ BT A H @} Sugdd fafe
TWWWWIWEB%QWGTW
Wawaaa‘laﬁl_

s Tl R IR Se] I Wy B aEe
&1 2 ol AEdhdl B AfARe ATl © ARl S Fid
HT PG BRAT ARV | SRERY B for’l RPN YHTE,
@ Rue 30 sfc & W=y g™ Irg @xll €

3.10 HRTY (Summary) |
i} v S favae e @ wWR B v § e ue
@ 21 Sl TG WM IR Jd ®U (Originally) ¥ ehferd

| 5 S € 92 U TP (Primary Data) FEQ & | TRIHAE

FHPT B AqAHT, ARIHR YeAEe, @ Hargerr
v ol gy @ A W el fhun e 2




ST TE TRl & Wpford Y W1 ga & ek Rret

%mqﬁmwmwwwwsﬁm
R | |
Wwﬁw%mﬁ@aﬁw%‘%

DT BT fobd UBR W qd {1 R & Haver R o |

mwm,w,mWwa%Wﬁﬁgaﬁ
& FuRer @1 R B ¥

3.11 ¥Tqell (Terminology)

WHAT—AE I W M B Y AR S F e e
g | - |
NI R-UrRIfe T@ & Gape @ T R
STl /TRt B G T |

W~W%W%Wﬁwwqﬁr@| :

WW—WW@(W-WWWI
W-W—%ﬁﬁéﬁﬂ%ﬁ%ﬁ@'mﬂﬁtﬁl
312 XFeUTHT YT : GAING I«

(Self Assessment Questionons : Possible Answers)

T S U B SRR H AR W vd BT wHat
%ﬁwﬁﬁ?ﬂwﬁwwﬁa%@m%ﬁm

i 3 w s
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IR WL AT 2 |

SIS Pl B e B JORN B 5 Sa A
forg= 8| S
3. UIEEeN AYEHT R 9 &I H W 9 aret fag
IS SR BT IMHR B |
s Tedue w6d, 9f% werTd: (Fast Hand) Wdfor =81
fF S 21 gafer) Swa et 1 e H <@
8¢ P! SR o B |
5 39 SaR ¥ AUP TOGEING ARTAl 9N SUCKA,
Aodio geaife I Iuoey WDl P vy § vd 9
Reaeiaa & Awa ¥ frem 81
3143 SUARf Y&® (Suggested Readings) >

Kothari C. R (2004) Research Methodology and

Techniques, New Age International (P) Ltd. New Delhi.

Rao. K. V. (1993) Research Methodology in Commerce

& Managément, Sterling Publishers (P) Ltd., New Delhi.

i
i
|




SHIS—4 AIRFHII AT (Statistical

Estimation)

41 9<TT (objectives)

4.2

uR=d (Introduction)

43 RSP 3TT‘TF[' & g™ (Theories of

Statistical Estimation)

44

45.

46.

4.7

48.

4341 f¥=g A (Point Estimation)
432 3RI 3H (Interval Estimation)

fvavadT eraRe aun fagg @ A= &R

. (Confidence Interval and Various Level of

Confidence)

AR (Summary)

gigraall (Terminology)

W Hegiea U : guifdd Sar

(Self Assessment Questions) : Possible Answers

SO 3?\"'1?5 (Suggested Readings)

41

9239 (Objectives)

. AT STATel @ QTFA DY Hebeu Tl BT S Wb |
o U VA B oA @ Ay B aEE AB|
o 3Ty fivg I W WH ¥ URRIT & |

T TR BT Ugd b URAM AU

105
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® 3TY ORI JHA (intervai estimate) 3R W ITA
TN W 8w |

o I T WP WREFA B MR W fwary
ﬁrﬁlr—ﬂ WRT (confidence interval) BT FHST Tepl |

42 uR=m (Introduction)

g1 U AfdT ERT W9 (population) & IR ¥ A ST

&1 fwel srmg % g < 5 A o A BT S
9 I A1gRed Ulee TN gRT @R wad ¥ agfed
TIT ERT WS YA & T () B SR WR g
T b HERHT BT ST T el & | SRy el ReaRieera
Eﬁmﬁﬁaﬁrﬁﬁaﬁqﬁ(esﬁmaﬁon)ml W:Im%ﬁ

S HEEM TP WA TS B ) 9 Ul eR vEar
T IRARmAT aE W R fe oFRRET & &9 R
o e Gud B AR B o @ R o 2 o
W B HHE W URE SR ST & B 2, ek ¥
ST & IR WA (true mean) & GRTHE @
A T, WY P ITD FAGY (identical) T WS ¥
9 UBR UrEel Rer (cbnstant)-E\lﬂT ¥ T gl

- (statistics) T M Y g SON—deld (ﬂuctuétions) /A B

STIEXURIDY T ST 7 Y81 bl SaATE (height) Bl
A 5 fhe 6 9 81 39 59 9@l o ey o
ufdeel (sample), 89 SO @ TOHM BT UAT R B




T Ad § I A9 5 fhe 45 39, 5 WIS, 5 39, 5
T, 5 WIT 55 39, 5 fhe 575 59 §HY Al 8 Ao
| 39 9 H U@l 3MdelT (estimate) T UEAl ©
%ﬁwﬁm@m@%ﬁmmaﬁmgﬁ—
T (representation) TR B AT Wﬁéﬂfﬁma@’ﬁrﬁ\[
statistical estimation) T T 39 bR & fAfR¥re yoA;
1 e & o werE, T Reee e wwe
5 FEM, WO fEe ot @ w9 ¥ R W A
g B, & Uideel & Wik Al § Ag@yul 3T
) 87 T I ATR AR (by chance) B URVITHHY
L 3eraT 3D o 3 BRYT SaRe B

3  AIRASI g P RAgId (Theories of Statistical

Estimation)

ARADHTT SFTHIT (statistical estimation) & HIRSIH
MR ) 999, S 6 st /ufoed &1 w=w g,
S a3 R g SeeR AT @ o 2| iR
A @ T YoM, ufdew] 3 e 9 9T B

B0 BT ATAE T Tl g, AN @ gewar

yrecision) BT b B ¥ 2| I8 A QA THR

[ T ST W B

) UMl &1 A (Estimation of Parameters)
OreTcll T STHN & UBR A TR ST Fhal g
(i) fOg A (Point Estimation)

(i1) 3~NTeT AT (Interval Estimation)

Ty AH
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(ii) WRW:IT &1 adET (Testing of Hypothesis) -;

AiRkerea STA (statistical estimation) &7 fgoig
TEATT SR & b wed B AR W T P AR |
H @ T aRBeT B Al UBR | ST BT SR I8
<@ 5 arafdd ufdesi= (statistic) Td TR Urere
(parameter) & HEU Py <X ol T&f 8° Al Gﬂv_vl?gf
a1 fr, g a7 “ARIEE SeaET @ BROT ¥ g

| {3/ BRI W | I IR BT BRT ufiee[ / e

SiZICCE ?‘:-\* ar I8 arie (significant) 9] FHT ST |
3R URBeTT HE AT SRR | U= I8 3R BT BT
B3 3R g O I8 Aeie (signiﬁcant)_ﬂFlT aﬁvﬁaﬂ? ER3
YhR URSBST TTeTd ATad 811 | §9 UBR & Sifd ganfirg

v sEAfea qod & o B oweR @ ot ¥

ﬁromoqoﬁ?mﬁwsoﬁwﬁmﬁama%.

i @ < Wl % Ref R

(i) {95 39™ (Point Estlmat.lon)
(i) 3Tl AFAM (Interval Estimation)

431 fd=g 3 (Point Estimation)

STY UiaeeioT (statistic) I 9rerel (parameter) T STIHI
Udcl HIF (single value)"cﬁ ®U § AT I § a9 g9
fdg s wEd &1 SIER @ forg, uftedst @ e

'mwa‘s’mﬁswﬁamzﬁﬁm@ﬁaﬁsﬂw

MwOﬁoﬁm%‘a‘ruﬁﬁ%aﬂmﬁ@mﬁ@aﬂHﬁ
AT Yhel A B URVIM B MR R UM B Sdr




%IWW(Single)EﬁWﬁmﬁﬁaﬁﬁF@aﬁ'ﬂﬁ
P aRdfde grad "9 9 B BW B amIaer 1fde
I B PRI YA Gﬂﬁﬂ’rﬁ (estimates) 1 IEECREIRGH
dfety g Bl |

U IR AMhald (estimator) RT YT URigeo
statistics) & A YT & AM @ ®Ih] Afde 8 Fhd

¥
2

VP 3T MHer- gRT Uiy ufaael (sample) @1 471
R B AR

(i) =EIar (Unbiasedness)

(i) ddar (Consistency)

(ii1) <&rdr (Efficiency)

(iv) Ta<men (Sufficiency)

1.3.2 J~<RTel AJHTT (Interval Estimation)

ST9 U B Greiell Bl VT SEEE ORTRIT il &

AT Uhed A1 § 9 B} &I AMRI & W9 U™l S
Pl S ORIl T (Interval Estimation) @&d & |
ISR & foRl I8 @' oa 5 ure o ofa oS
AT 3TRTel  N+30=160+3x2 (I8] ¢=2) & A I8 II<NIA
A BN ®ifh TS BT AT g9 &1 ARl 154 9
66 & W YRIT SR | '

1% a1 SIar | SFaRTel AT T fAgawadr JrRrel
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| 4T Fiduciary Limits) 9 wEd B I 9O & v umra

Waﬁéﬁﬁﬁmﬂﬁiﬁﬂﬁﬁﬁfﬁmﬂiﬁﬁﬁaﬁm
_wﬁmw@a@aeﬁ%%www E

.wﬁ@aaﬂnaﬁrﬂrmﬁemwwﬁ%? |

‘WWWWQW-@[WW?

4.4 37T IR (Confidence Interval) @7 RIgaRT

-%W(g)ﬁ%ﬂﬁ%@%%ﬂﬂﬂ?‘aﬁﬁ%@ﬁ?ﬁ

| Eﬁqaa@mmﬁ#cﬁﬂc%éﬁﬂeazeqﬁmﬁm

7wt @ g s fbar o wear £ R W

| & 3T 68.26‘9%@&/9%?2? W B ST 3174

(Confidence Interval 3faT Uil AU (Fiducial Boundaries |

B QA A D G B W B P A TR Rl
T WRT A T A & SRR B WY FufRa e §)

WYeaiBT U (Self Assessment Question): 1

i g (Self Assessment Questlon) 2. fag

® ﬁrﬁlr—r[ﬁ'\' (Levels of Confidence)
ST 5 Rod sear 4 @ @ o o &

YBf AR WRET 9 (NPC) @ @HH SR 2 or
AR IR 956 (NPC) & MM & U A ferers

(Wﬁ)wwﬁwﬁm%aﬁwwmﬁqﬁzﬁ

I & v ' RO & F=d § pEl o W @




girery wRres A 39 araRTe @ aTe} BN | o fa
ﬁzﬁw%aﬁw%ﬁwwg@
qBH g HRe P ARIT tio (p-o W pto.) B
21 I YR (Probability) 68.26 Ufererd &1 | T pR
¥ wE o wea & 5 e uRed wm 9 o
e A W S S FE A FH G e 9 el
W-20- AT u+20.) B I BN 9T Wi 9544 TR
TR o RS R B e T
Fiduciary Limit of Mean) 37erar Tega » RR frvaar
T (Confidence Interval of Mean) ®8aTl B W&
' {5 e @ TR ST sremr Rsawer s
B TS WRIBAT R TS TAAA BT A T
AT (divergenée)a'ﬁ ST el & | faeaardr srRTet
R & wRe @ W § PuiRa e e ¥ e
BIAT BT 6826 AR fAvaRaen RIS pto. @l
544 Yierd vl o Ie 2o BT |

.

7

~ta - i ~lo

[ S

11
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-2 o- 1 +2 -

T B gfco faaRor qen favasedr eI

W ¥ ¥ 6826 AT 9544 B A I HRI

i favavaar e 9 S[S! g% WRedr &l gfierd
H Jag ) W8 8 O foeeraar wR (level of confidence)
FEd 2| RO 0 IR (R.A.Fisher/) %ﬁreawawaaﬁ

gy Y (Fiduciary Limits) T I T{J,@ gt an

feera &1 ydifa wikiedn (Fiduciary Probability)’?ﬁ M

3 W= frar)

TSl (Interval) U6 R (Level) I = drferdr gwr

e far T T
Confidence Confidence - Level Confidence
Limit Minimum ‘Maximum Lével
Mean + lox X —lox X+ lox 68.27%
Mean & 20x X - 20% X+ 20x 95.44%
Mean * 3ox X-30x . X+30x 99.73%
Mean + 1.960x X — 1.960x X+ 1.960% 95.00%
Mean £2.580x | X-2580x | x+2580x |  9900%

RrvoRae TR B WT: e ey d 9 fomes

TR DHNSEE, 553 TR S Ta7 Do ot J o timed 3

r o 4y ) g




YRR U B wU § foRaT T ¥ o WA

ST [IvaReTT WR BT A 6826 T 9544 TG A
W@Qﬂﬁﬁﬂléﬁ?ﬁﬁéﬁﬁwmrbmary)ﬁsam
TR WER T B forl fvewadr omRtel ST
ﬁﬂ‘c}ﬁ%lﬁﬁ@ﬁa?ﬁsﬁ 95 T 98 B AT
Rreawaat wR @1 afwR Wi R e ) e
TR 956 (N.P.C.) & 41962 ITCTiBT B &1 9o &7 95
widerd &= Rerd gar @ o/t .95 srifq 95 uferg &
ﬁwwwqﬁmﬂ:{ﬁwﬁaﬁ@ﬁwaﬁ
5 Tfcrer sif 25 wfoerd §Ri @R @ik 25wl <
@?maﬁagﬁm%ﬁwuﬁﬁizﬁgsuﬁm”aﬁﬁ
~1.960. T + 1.960. TG & AT divergensy BN |

It 95 fIvawIa WR W AHE B WA p-1.960-

3 B+ 1.960- BT |

95%

2.5% 2.5%

~1.960. +1.960-

.95 fdvadar wWR W AemwE WO

sﬁwm wRIEaT a% (N.P.C.) H +2.58z
mﬁﬁﬁrﬁﬁéﬁﬂwaﬂgguﬁmﬁaﬂﬁaﬁaﬁzﬁw
EEBTGITW%% ggaaﬁggmm%ﬁmw
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wR W uRrE fRaee # <A fRFAR IR P 1 ke

i 5 SR T Gk AR 5w < ok AT 8

SN 2 e U8 A B 99 Wi & ¥ 2580, 9 42
580 fa=gall A famT (Divirgent) ?I?IT 2| 3 .99 fawaRaan

R W MIAM @ EWU p-2580; W p+2.580; BRN|

09 faveRaar WX W FRIHE WHG
95 gr 99 fAvERdT Wi > forg waer 05 TRM
o1 aRfedr Rt @ WA 9 ST war fHar o ©
RroeRaT SRTS ST GRS TG EARE B WA @ §
ﬁﬁwwﬁﬁélmﬁwmwmﬁ
TR T @ I R TS AT FTAA
(UnblasedEstlmate) GT%QWWEBTWTW

BT | 37 .95 wWR W TR @ ﬁ«rq fqoeaedr afaxTa

ao—rqsrsﬁm— RN
FRIHT 95 faﬁ_cm'—lﬂ'f/\ﬂw —X+196on

S‘\’-ﬁW ggwwqwmﬁzﬁi%mfaaaﬁﬁw
ORI BT A BHT—




o

AN BT .99 Iﬁrsmﬂ?n IR = ¥+ 2580
A T ¥ R @7 wear - |
| AT BT fARRAA SR = 3t Z o

b ¥ = uﬁaﬁhzﬁrw
zZ = BT "R & Aer Z

YI<Tih

o. - WIA B AAS

400 BT B el Yoo wRe B Ry Pl v
BT AHHT 64.80 TAT AMP fdae= 1560 T Tda®
W%%Q.gsw.ggﬁﬁmﬁwwa%ﬁq?_

o —
- n =400, 7= 64.80 c = 15.60

frearaam srevrer %na B & foIg Tdwe AE

a%aﬁma?ﬂlﬁwmﬁaﬁwg%?ﬁraﬁ%—

o

SEM or o =2

I 6=1560 @& n = 400

3 HEHM B AFG Fe BT oAE 78 ¥

(i) 95 N WR FHE HT [ATedr avTo] s
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= yi 1.960-
| ¥= 6480 A o = .78 @I W
TEgH T 95 TR R = 64.80 + 1.96 x.78
= 64.80 + 1.53
= 66.33

= 64.80-1.96x.78

= 64.80 — 1.53
= 63.27

= 63.27 ¥ 66.33

i 95 Trggeddr wR W 3 95 ufdera fdzars
& wEr o Wl & 5 @ERe @1 W 6327 W 66,
33$ﬁmlﬁﬁ_ﬁ%ﬂﬁ%%.1ooﬁ
¥ 95 ufdera weaeT © 16 |l @1 7egH (True Mean)
6327 ¥ 6633 B Wy Rerd B

(i) .99 WR W HAWH B fdToRdr IR
= ¥+ 2.580

%= 64.80 Tl o =.78 @I W

ARA BT .99 feaeadr 3FaRIel = 64.80 — 2.58 X.78
= 64.80 — 2.01
= 62.79
= 64.80 +2.58 x .78

— 64.80 + 2.01




= 66.81

= 62.79 ¥ 66.81

2580 ' +2.580

| ] ] ‘ |
| ! | |
62.79 63.27 66.33 60.81

95 F .99 favaragdr or=aNTall @ g fAegun

31T .ggﬁﬁaﬁmwwauhggmﬁwv
U B8l ol OFHar & & aafte &1 Feqq99 6279 W 66.
81 D 4 B R v A dE wHd £ 5 100
W 99 ufderd ug wwie R 5 Wl &1 qemwE (True
Mean) 62.79 ¥ 66.81 ® T Rod BNM| |

WATHA U (Self Assessment Question): 3.3ifareT
el foRau-—a favar srover, @ Rwamy g dmg |
| ST 99 (Self Assessment Question): 4. I
& fafy=t o o @ AT T Wy fh R Rl
4 9 te fava & WR &1 ST i SUgdd el &7

GG 3TN
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SO AT (Self Assessment Question): 5. TG
BTel B T TIANT # 100 Ferol & ameR W) ve g @ gfafsar
PIel DT HEIAA 223 el WDHvS SN AS fAFer 135 e
21 5 RO DGR W A B aRaRE R T B

- WA # fear anfda Wl Bl 95 aerr g0 RN wR

R S HIRY?

45 RTE (Summary)

WiRTHT A B e ufewt @ W o
W P FEON BT AN RN AT SN Y G
(Precision) T BT PR I & | Ig AN a UBR
W TR ST WA B WM UrEel @ o e gRT R
Wﬁwmtmﬁmﬁa@ma&ﬁﬁa
faferat &1 Soorm fbar R 21 R T fasg sEE
(Point Estimation) T 3I=iRTc] 3TIHT 21 99 wageH
(Statistic) & T (Parameter) T AT Tbel AN &
HI H ORI ST} 9 3 A oA wed 8 o
AT B Uraell BT QAT AN o IRIT ST & S U
A9 # 9 R o WHRIN D wed Ui oIy &, 99 NI
I FEd ¥ | TRl wRieeH mAE @ oy et we
T q U A6 I W v T A B el tlo
(h—o. F +0.) B I BN @ WRGT 6826 AT XY
2 o WRree T & S e W § 2 A
A T B9 T JE B AR (w20, F +20.) B d=

3 @ﬁﬁmﬁwgamqﬁﬁm@?ﬁ%lwaﬁﬁw




IAifd MG 3 A @ forg favavadr o
Confidence Interval of Mean) ®aadl &) .95 fagawaar
W W AT B GHT  p-1.960. F +1.960. B
}, oI .99 favaear TR W W @ WY p-2.580.
T +2.580. EMI 2| |

.6 wIsgrdell (Terminology)

o fdvg IFHTT (Point Estimation)—%g yfaesq
(Statistic) ¥ U (Parameter) T SIHM Tebel |

@ B9 F AT W ¥ a9 SN A g Pl
gl

® I=I\Tel IJHIA (Interval Estimation)—97Y & URcll
@ IAM T fo < ARt o MulRa ae e
W ¥ W SN RIS AN HEd ¥ SN
AT T fdwawear s<RTel (Confidence Interval)
Jerar gt ﬁl‘*‘lTQ (Fuducial Boundaries 47 Fiduciary
Limit) ¥ &8d |

o fagavdar s=RTe—

febeft FeZaTeT Y fAvaeTalT SIRRTe ST PR T -

I BT fITRdd IR 7 £ Zo.
= Uil @ TEEE
7 = WWE%WHZ'W

= TEEH @l A6 Ffie

>

TYH BT 95 (IR INIA = 7 + 1.960-

QEHHT SHA
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HERH BT .99 AR 3R = ¥ + 2.580-

4.7

W AP T : GHIAT SR (Self Assessment

Questions) : Possible Answers

1. S U & IR H MUD! WiREaIT /A a1y,
FIA & Rigra, favg A wd SR SigAe
® fRag | o

2. Wwa%wﬁmﬁrgéﬂﬂﬁameﬁgﬁ

3_$.@W$,Wﬁ3ﬂuaﬁﬁwmmaw,%
T B gl WA gl e @ g Reakadr
IR B fawg § formm 2 ,, |

3%, svuwa%wﬁ%mmgmﬁﬁﬁﬁw
WTH WR B qMeTHT Ud Fegq= fazaaar 3iel
A GH & S e 2 |

4 TE UE A W ST RvaRadT RIS v fear
® A= JR BT IITER0 AR s B R
95 WR W fawarq nf¥a W\ = 22035 e 225,
65 TP '
9 WR TR fvaRT BT QAT = 21052 TN 226,

48 TH

48 SUYANT Y& (Suggested Readiﬁgs)

(1) Levin Richard T & Rubin David's (2004) Statistics for

Management, Pearson Education (Singapore) Pvt. Ltd.

37 * 440 [T LTI B S gl gy s aiaiot sl pvel

oI TR,

NI | AT O T XL




2)

3)

4)

Indian Branch, Delhi. | AT AT

Kothari C.R. (2004) Research Methodology and
Techniques, New Age International (P) Ltd., New Delhi.

T, gHodlo (2008) Wiy fafl, aRaT geasw

a4, SARETT |
PUe TAODO (2006) w%mﬁra‘?ﬁaa?a ﬁFﬁEW
Afer, STl . |
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(V9. S

4
Y9l oAl GH&TUT (Sampling Test)

TR -1 5
UftehedT We FAfeAT (Hypothesis & Errors)

TEE -2 a 26
El%. oaar @%Vﬁl@f (Large and Small Samples)
THTS -3 85

3TUTCATTeh GHEIUT (Non Parametric Tests)

IHE -4 119

HE T TS JATITHT (Correlation & Regression)

uftfore - wwfurat (Appendix-Tables) ' 161

M.Com-02 (N)

TR |ifedent



@ ue-4 URIT

9 BT FHEAYEE wrifed frd S @ ferg fata=
R & e vd v B o & R e
 Preed U 2 99 vd A wRfa gl @ forg St el

TG @S URIEeE &1 et (Sampling Test) T4
3T EIW@'GB RSS! (Business Statistics).M.Com.—04
a#ﬁ’ra-@@ﬁﬁaﬁwéeﬁwsaﬂsﬁﬁﬁmﬁ%

(1) qﬁmTﬂ qd ﬁﬁ?ﬁ (Hypothesis and Errors)

(2) _ EI%' T B Hliee (Large and Small Samples)

(3) JuTalerd U (Non Parametric Tests)

(4) B FHE UG UGI9THA (Correlation and Regression)
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(iv) < 9 afa® e, vt @ g €g (To Compare
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(A difference is called significant when the probability
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Wmmﬁmml
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DI U UBR Pl (S (The Type | Error) ®8d 8| werd
UPR B Y BT W ArRfmdr IR A Bar 3| Aefear |
WR WM YBR B FfS @ RS B g war 21 59 |

TR B e BN B TR B 3BT (o Alpha) RN
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Rejection) ®ed & | 3 AdHar WR & ey yfaes
fereer b7 QT WFTH A qle] ST Wehell &, Teb AT §  HiF Bl
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o/

faxeaar den w@ied &=l a1 e
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directional statstical test) BRAT 8 dl GRBTIT T8 TG ST
Tl & b gl qer TTSihal B FoTIcHhaT § BIg 3R
Tl BT ¥ | $9 URSTUT. B AR TS UISe (ATS®l) BT
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05 RIS WR R fgqedia ik aRiem
@) 01 GRfHTT WX W g vhav 3 $6 YaR
yeldfa fear s asar 2| |




e 8
Zo>+2.58
5%

-2.58c [T +2.58c
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TTHT T (Self Assessment Question) 7. 31fa9r
T Afeer wieel § Ry e Blar | ?

EHTHT YT (Self Assessment Question) 8. A=

wTefehe] WR TR U ot aen 3gfRey e o1 fadres
HRY |

1.8 URTI (Summary)
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R Rera 9 fag 8 o Wad g0 aRebear & e % forg

I qTet el @t &t T e don sdied ¥ R

[




syl 1 T

22

R &) 2 Bl H .05 TR0 & O wRiEar ) BT
TN, aEdTd X e ST & | 2 UREGeuT B e @
T # oy 1 vk # Q1 veR A e g B T
&) ® U UeR B e 79 Bkl § 99 Y URGeIT B
a3 W BN W 99 Ffeawr PR e fEar S € |
e voR @ R 79 3 T 5 I ARG B Terd
B R A S Feaw WeR IR o W 8 1 A |1 9hR
P Ffeai v g I M U 3§ wEfa g 8 ) afaeel

(Arez f Rejection) e & | SITHET URG! a% ypid &
MY T FiRegeT ARIGAr TRIETTl BT &1 UBRI AfQer qT
Afess qfier ¥ g S AHdT 8 | 91 &1 FEHM ® 3R B

¥ a1 el ¥ | O 99 SR e ioray fg—gesta

TRIETUT (non directional test or two tailed test) HgT SITAT 2 |
wfeer Therr o1 feerge weT sRrdT U gesid wie
(Directional test or one tailed test) 8T STAT & Hifdh g9
UBR B TRIETON H ed_ W qg I e @ SEaRy Bl
g |

1.9 vedell (Terminology}
YIRS (Ho) I URFeFT gRT A=

| el ¥ U ST a1 sieR @ ArRiwar @ oiE @ S

2| SU Ho Haaer 3 3if¥erad frar <idr 8




EEGEIE] Uﬁao—crqm/%%qmtrﬁmm (H,)

& W § TR o B e o, dhaRR ¥ afee

foharaTar 2 |

g UHR DI gﬁf (Type 1 Error)—9R&e9AT (Ho)
Bl T B W= A Feaw ARy ) S Bl 9em ghR Pl
g%maﬁ%mmwa%g%a%m@wﬁ(ampha)
IEHT FHARR W AR B & |

%_cn?lwifﬂgﬁf (Typell Error)—HOEﬁWEﬁﬁI
W Al I WeR #R forr orar 8 99 39 G ueR @
e Ped Bl 79 UBR @ I B B wlwar B dier

(B-Beta) HadER W Whe B & |

AIRTdr &3 (Area of Rej.ection)—m]%lﬁw Eﬁ
I WM Bl fSTFH g0 A BT ARfE A Sy 8 qe
{mqﬁmmﬁwaﬂﬁaﬁ%ﬁ?weﬁaﬁﬁ%l

arfeer qTﬁ?ﬂUT (Non directional Test):—S9 &T ‘%?‘Jm:ﬁ

D IR D T F MGl gD T RO fa=dt o

fem & TR A fWwee TE Hvar & O 39 sifar uReer ar
fe—ged1g ueror (Two Tailed Test) HEd 2 |

- afeer udieor (Directional Test)—STd STRIGT DI 3k

T A qd GuTe fAem 81 eI 8RN B, i 39 &1 A

Tl & R B AW H uReved T uRomEl &1 Rz ¢

A 10T oS e o) Rem & aifiieem & o -

HeHd § A 39 AfRe y¥err A1 Yh—gsid IR (One-
Tailed Test) F&d & |

23




wreytT & wlem

110 YA GIT-UHTIad SeaR— (Self

Assessment Question : Possible Answers)

(1)

9 U9 B S’ YRGBT 97 SR TF ST
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g 7T fggRey deoi @ WaIfes o SRl
wfeq foRag |




1.1 Sy El}ﬂ‘d} (Suggested Readings) |

(1)

(2)

3)

(4)

Levin Richaerd I & Rubin David's (2004) Statistics for

Management, Pearson Education (Singapore) Pvt. Ltd.

| ‘Indian Branch, Delhi.

Kothari C.R. (2004) Research Methodology and
Techniques, New Age International (P) Ltd. New Delhi.

T, gHodio (2008) W&y faferdl, TReT Yedw

HI, SIEEIg |

Pfet TH0B0 (2006) AR F el A fIAIE T

AfeR, ITIRT |

TRehed T feat

25
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IPIR—2 E‘I@ a7 Bic Yfacedl (Large and

Small Samples)
TP @ wwe
21 WY
(Objectives)
22 UR=y |
(Introduction) |
23 g YiISel @ TR HHar § ARfedr gk
(Test of Significancs ifi Variables of Large Samples)-
231 g3 uidewl § ARfedr geTer &) AT
. - (Assumption of Test of Significance in Large
Samples) R
24 faff=1 gfoeeioll & wamg fww @) oFr

(Calculations of Standard Error of different Statistic)
241 WRI @I 7D S
(Standard Error of Mean)
242 S8 |G H YA fd=rerT sram 8 O ufrest
HAEY Bl 7D FfS
(Standard Error of Sample Méan when Universe
Standard Deviation is U nknown)
243 FRGE Ry 31w
(Uses olf Sampling Error) |
44 5= U & yAg Ruw (Fr7es )

(Standard Error of other Statistic)

244171, TRl 3R TIe @y Ree




(Standard Error of Median, Quartiles and
Deciles) |

24.4.2 3afd=or g fawHar & fafd= =i & yam A
(Standard Error of Various Measures of

Dispersion and Skewness)

2443 SR, gﬁmﬂﬂﬁ'ﬁﬁ'gw—ﬂﬁﬁa'gwmﬁ
S T
(Standard Error of Coefficients of Correlation,
Regression and Association of Attributes)
25 &) et o el B WA TR AT WRFET BT T
(Test of Significance of Difference Between TWO Sample
" Mean) |

(Standard Error of Difference between 0 Two

Sample Méan)

252 < Rl A AR A < et S g

fareri & 7ey Jr=RT B1 wE Ay
(Sta;‘ldard Error of Difference between two Sample
Medians and between two Shmple Standard
Deviations)

2.6 EﬁéQﬁﬁmﬁa%?wﬁmﬁrm&mn |

| (Test of Significance of Small Samples)

26.1 JEAS BT FAA

(Bessele's Correction)

262 S—fJavor W IR areihar wieT

(Test of Significance based on t-Distribution)

25.1 €rmﬁaﬁfﬁﬂmﬁtﬁﬁulJ%QGHQHMT%wq

o2 qu o ey

27
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263 T Gfdewl & Aral & SR B A
(Signﬁ(_:ance of Difference between Two S'ample

Mean)

264 BIC WA # e T OTP B ARG BT

STl
(Test of Significance of Coefficient of Correlation

in Small Samples)

27 ¥R BT Z-uerr
(Fisher's Z-Test)
28  RIROT FITOISOT SferdT ThH—uiery
(Analysis of Variance or F-Test)
29 WRITHAT e B A
(Limitations of Test of Significance)
210 AR B
(Summary)
211 T&ETEER
(Terminology)
212 X9 AP T FHIAT S
(Self;Exercise Questions:Possible Answers)
213 SyArfl gwis
(Suggested Readings)
21 Ige¥ (pbjectives)
54 SPTE B SR T B e 3MI—
) ,ﬁwﬁwﬁ%wﬁ%mmﬁﬁwﬂw

TRIETOT PR ORI |




'W.WHW'WWW@W@WE&

AIATY ST ] aTQe |

IS ~eE & A= ufdeeo & g R 9 o
IR TP |
a‘rwﬁ%mﬁr%mwaﬁwﬁwzﬁrqﬁm
R AT |

P |

B el & o AR ) amnRa aniear -

ORIETOT BT S U &t |

| ﬁaﬁém@ﬁﬁﬂgﬂﬁﬁawﬁwaho—crra%uﬁm

T =T WTKT Y HEFS’II

-aﬁéwﬁﬁwwzﬁqﬁmﬁﬁww

g e |

2.2

CITER| (Introduction)

RGPy ST AR (Statistical Research Method)

P AT 3 g W B Wl & 5 uRiget / wree @ amaR
BT SHD! (AT IR Y9G TSN ¥ | WHRIG: TS 3T
RO Bl ¥ s wfireel/~areet (Sample), R@T 91 2R
98 Ia € fdvawig BN ol 98 W $
(Parameter) &7 ST & STTBT HM U BT | 37T
NI URIETT B URIGYT o M @ YR IR SYY e A

A o e & v 9% ufdey/ =Ry Rdw wR

fdyast /ey |

o3 1 B st

29
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a@w@ém/wﬁwww

BN B BROT <Y A i Therr @ Af ¥ 4 e

8T ¥1 98 vd B e @ forg B PRked gt @
Aiichet Wl R, UReg WIS 30 ¥ AP (n>30) Seprgl

dTel ~ATERIT BT I9T TG HFT ST 8 TT 30 AT 39 HH

(n<30)mﬁﬁmmﬁﬁaﬁ€r€rﬁrﬁw'mmr S
e T S UG B AR & A 7 oo fasar

ST & W T el B wureel. fgfim R wHe &

el | g P ¥ % e @ Ry wowwHat ¥
[RIGAT TS BT AT fhan 17 B B¢ uee #
R weT Ry yhR | far S B | B e o
rRfeheT Bl ofie <A faeRel woemenRa 'Rl 8-

.« TSUT P SI—faamor (Student's-t-distribution) |

o 3R &1 Z-f4avor (Fisher's Z-distribution)

o UH—{IaRTT (F- d1str1but10n)

2.3 a@uﬁﬂﬁ$mmﬁﬁwﬁwuﬁw(ﬁst -

of Slgmﬁcance in Variables of Large Samples) :
TR WP I A R T s oSt 8, o
T B WY H U fBU S B | 59 TR BT SRRy

H19 AT B & | 59 UBR B GHBT B P F g fhar

ST el © | AR 3 T 18R, 311, 3T & WHG o)

THp B B} TR AEDT B TIIT BT I Tg ST
BT & 3 oy i oY o sifdiere v wpr et o
ST AT B | TR AT B e T & Frefad

F’l‘l:fe‘c{é‘m%ﬁ%:—

=




() YA BT BT (Estirﬁation of Parateters) SH&! a—gmﬁém‘
T & =Tee @ ARE (Statistics) SR TR
Tt A9, Urael (Parameters) bl &W fopar St 21
(i) @B T YRR el 3 eI (Comparision
between Observe('i and EXpected values) 9 ufshar
R TR & e E | g W A s Fewe
SHATET B BRI & arrar el oI BRUT A R |
(iii) ﬁ?ﬂﬂmfﬁm (Testihg of Reliablity }—ARdhd— |
erT BT S St g A fvaRraT @
S BRAT & | AT afem ¥ 9E oA 25
el Wl UF AgRed R gR1 w0 B WA - u
Ud grgRee—yiaes % g =il wal &1 @1
. an B 9T ¥ gfaey B SheA o T fhar T
o TS B TP THIE YD IR S THT ¥ ol TS
) | o
o Gfgel & T ShIgaT BT TUT W WA B
231 g3 dfacel ¥ wefear wdavr @1 a=ag

(Assumption of Test of Significance in Large Samples)

TR GHPI B Yfeel b1 ArRiEa—RIew i
AIARI B SRI fpar ofen & - !
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(M)

)

(iii)

YA fa%T (Normal Distribution)—=R & ¥
Wﬁzﬁm(m,c,r)aﬂﬁiﬁmﬁw
RIcRer ymr €1 srerar W S-SR n @ A
ol ST & 3 N wRreeilt 31 Riavor w99
3R SRR BT o &)

" IFMET AT (Unbiased Estimates)—3Jg AMIal

%%WW%W@WW |
| 30 SR W Al HY BTy RrererT 919 T &
ﬁﬁmﬁwaﬁwmﬁ%%ﬁmﬁ%w
Wﬁwm%mwwéimﬁwﬁrﬁ
< & T A Y

3ATY fa9d &1 9ITT  (Uses of Standard

~ Error)—Yftesi @ T oy o1 W.ﬁﬁﬁﬂﬁ

AR TR el i FeiRe o o &
R S o & B o e o 21
® T A < S 2 b et o wfieefor ar o
HECTqel ¥ arorar T |

GHSATHT U (Self Asséssment Question) 1. &

ﬁ%wﬁ%wmmﬁhwaﬁmmﬁﬁw

fafer &7 =iepRor EﬁlﬁﬂQ | Explain the method used for testing

the difference between arithmetic means of two large samples.

2.4 fAf=T gforaefst @ ward Rt @ TomT (Caleulati

- of Standard Error of Different Statistic)

ﬁﬁ?r afdesielr & A Ryg &) TR fae
e




2.4.1. AT B AG FfE (Standard Error of Mean)

WW#WWWWWW

e & aX1aR BT & | Al & YA faye @ WeEdr &
reret AT Y WG FuiRa @ o7 aedt § @R 391 a1 a1
TaT T o Ahal § b arest At # o faheer 87
SR FHY Wl BT GOl H SRR FEel © sterar Tei

Y BT YA f[Age T (o) 91 89 W —

SE, =

Jn

7€l SE.,= FAH @1 AP Ff (Standard Error of

Mean)
G = FAY &I T faeerT
n = Sqe @ FHEA B G
SEMERVI-1—100 SHIGA & T yRiqe B ARG 5
fHoumo 2, 7 I8 ufaeel 99 uRfg wHy 3 form w8
foTAeRT |1 5.64 foh0TT0 eIl WG gt o=1.5 fdoTmo 87

(The Mean of a sample consisting 100 units is 5 kg. Can
it be treated as taken from an infinite universe, the mean of

which is 5.4 kg and standard deviation is 1.5 kg.?)

BT — S.E.A,,zﬁ
BT C =15
n =100
REI S.E.M=\/Ll'_5—0—=15
- yfdeel qreg gon WY ARG H R = 5.64—5

o2 T B eyt

i




whizei o uliem

RS ’:l‘éﬂﬂﬁ‘ﬁv'\”—ﬂm'cﬁ Ffe_(Standard Error of Mean) &5

B IDCIIRS I mw%%ﬁfﬁwﬂﬁaﬁwﬁﬁﬁﬂﬂ—ﬂ
PR W 3x.15=0.45

- ggl gldesl A1y Ud 9T Ay Bl IR 64, HEUH
B WHE JT BT AT AT TR W I 1T R A

T |
Thus the dlfference 1S more than 3 times of the S. E

hence signficance. There fore it cannot be treated as a sample

from the same infinite universe.

242 9 W T YA ue e @ O ghaay
At ol AFd Ffe (Standard Error of Sample Mean

-~ when Universe Standard Deviation is Unknown)

Hﬁ:wzﬁrmﬁ'ﬂaﬂaﬁﬁg‘fwwzm

. UAY fdTe s B W)

@) SEw="=  [n>30,5= % o7 gAY Refer]
() $Ew === [n<30,s=TRITe &1 v fraer]

SETEV—2 AT Ysh & 29 ufiest & aR
fer=feRas sra 2 =172, Y f9e = 12 qoT n =

64 .

99.7% AT UR TR qeg P RIS BT et HII?

Given the following information about a random sample

QI

1] 200 5 - Lo L E O B [ Py i

(48T

i ire ] SR




of individual itemé, estimate with 99.7 percent probaibility the
limits within which.the population mean lies ;

mean =172, SD = 12, n= 64
geli—, SEy j— \}2— =15 (approx)
99.7% HTRIHAT TR true mean+ 3 S.E. @I’%’ﬂﬁ Eﬁ e BRI |
3 172 + (3x1.5)

172 £ (4.5)
ST 167.5 % 1765 qh

At 99.7% probability the true mean will be between 172
+ (3x1.5) i, e 167.5 to 176.5

| 2.4.3 yfdresta faww o1 YA (Uses of Sampling Error)
e favm @1 ganT 4 B srfgelar awefedr @

- PR WR @1 < & forg A frar o ¥ SemeRor @

for ot et # v v 1.5 ¥ o 5 Wit srfyuiar @
VR 15%1.96=2.94 BN T + 196 & & WY faa=or #
95 UIeTeT &Ihdl TN B &7 I PRI o & orw
fO & amsx fd qou & Rerd B9 99 9uia 5 ufeg
BICHT 81 3FCF: 1.96, S STaRT ¥ 5 Wfereray swefyvien & wR )
.Eﬂﬁﬂ? T (critical value) =1 9 9pR figeE fays=
T O X pifae qou, T8 98 WM Y@ SN R
SHRIQUTCT 1 R Fgrem A7 Termelar Ry R & wefg
%laﬁ%mm1ﬁmaﬁgﬂﬁnzﬁwﬁww
@ wRir ¥ ey & v W aefwar
__:,(gignﬁi;_gnce). a1 IEEEREIR) (confidence) =& T WA

o2 9ur BT wiayf




Hfoeeia w1 gle
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fRpar o &) FG FiRud wele wR R M g
(ﬁsaﬂﬁuwa%w:mwi.mﬁw)aﬁ?
W.WWWmeanismplingenmaﬁ@%ﬁ
1. fzam AR (confidence infer_val) HE B |

| SRTEYVF-3—URIGE STHR n BT AT TR, ST T
T | 100 AT TG faer 10 8, Ry b wftreet wmex,
T IRefaD AT B 01 URIER @ I %8

Find out the size n of a sample from a universe with

mean 100 and S.D=10to ensure that the mean of the sample in

~ all probability Would be within .01 percent of the true value.

& (solutaion)—8F W= § & W & <M 3R
it + 3.9 T T fAuH @ T 99.99 WA ahel
<ifirer Ve & s Bae 01w FEar @ fory e
ISRIN (conﬁdence interval) = 39 G BT ¥ |

| ufdee Arg—aRafds A |d"—..01%xw1;rmw

- | 01
| n 2100
. d 100
frge fays = W oy x wifae 5
=£x39=£
L R
e eI fym 01 TR W)
39
0l==Zor=.01/n =39
Jn
Jn=22
01

Jn =3900

AL LR = e N MO ) S

O e P 1 1 # 18 ot | LA M




n =(3900)"
n =1,52,10,000 |
IQTENY] 4R ©Y ¥ faaRa uRfad der &
AS B B! B AR BT ARA 4 F qAT T e o.
6 | © | 100 Bl B U ufaget forar o 21 af ufoest
HTE 4.2 | BT W T UfA]E Bl qRad § Argfed gioed
AT ST WHAT R ?

From the normaly distributed infinite number of iron bars
with mean and standard deviation as 4 ft and 0.6 ft respectvely,
a sample of 100 bars is taken. If the sample mean is 4.2 ft, can

the sample be called a truely random sample 7 -
& (solution)— n = 100, Tfesl AT 7= 4.2
G = 06, VAT AT =4

o 0.6
gl%f SE, )o- =—==—==0.06
W ( M )O-_t -\/E m

Difference _ | X — uf
S.E. o-

X

_42-4
06

= 3.33

qE R 949G FC & O AT H TS 8 AT TS -

IR G 8 3 ~Tae Bl ¥R 3R Argfss ufagst =7
AT ST AT |

(The difference is greater than 3 times of S.E. hence the

difference is significant and the sample cannot be a random

I 71 B2 wfE




Hﬁaﬁaﬁrm

sample)

Wm's—ﬁsﬁwaﬁ'aﬁﬂﬁmm 1518

-ﬁﬂﬁ%ﬂmﬁﬂaﬂmsﬁ?{%lgoowls?ﬁ%wm
T A 1523 o @1 WHIY farees 121 7 urm waT)

IR URIGE AT dT WHT AR BT o] Rl ¥ AT
The mean days of a product is 1518 days and the standred
deviation 125 days. A sample of 900 articles show a mean of

1523 with a standred deviation of 121 days. Ascertain if the

sample mean represent a significant divergence from the mean

of universe.
8 {solution)— n = 900, UfIe ARy x= 1523

O = 125, W90 ARG L = 1518

g 125
- ERN O- = =—=——
i® JfC sg, or o 7= oo
=417
Difference | X — | _|1523-1518]
S.E. o 4.17
=12

a@éﬁ?ﬁﬁ?ﬁgﬂ%fﬁﬂmzﬁ%ﬁﬁwﬁwﬁ
SATeIy fcraret AT I W FIRY T SRR i e 8

244 34 yRreefat @ H‘Tﬁ%ﬁ” fayH (| Ffe) (Standard

Error of other Statistics)

2.4.4.1 TfAH Ages AR qEES B yAY fww
(Standard Errr of Median, Quartiles and
Deciles)

- P CL [ e ey

i3 1o L o 3




i, st ok awmie @ T fwe (Standard T o s

Error of the Median, Quartlles Decils, etc) ST EI'T\’T-\I & A=
A B -
() wifawt o7y frew fre
(Standard Error of the Median) (o md)  1.25331 %
(i) 9o d gl agerfs

(First and Third Quartiles) ( o= Ogs) 136263 %
(iii) o= <=Ml &1 ymg gy (Standard error of

the deciles)

o

(a) First and ninth deciles (Q,=Q,,) = 1.7_0942:/7
: . . . (o3

(b) Secon_d and Eight deciles (Q 0= Q pg) = 1.42877:/—;

(c) Third and Séven deciles (Q o Qo) = 1.31800-\/?
o

(d) Fourth and Six deciles (Q,=Q,) = 1.268047—'-

n

() Fifth deciles 3R Median T A1 SR19Y 2T 2|
2442 ART T Fawwa @ RAFT A B g R

- (Standard Error of Various Measures of Dispersion

& Skewness)

STAfHR, fAwHe, A ferer, =iqertes e @ Riger
mwmﬁmﬁm@wmw& |

l;ri?ﬁwwr_wqﬁw s q= -

(i) S.E.ofMean Deviation (66,) = 0.6028 7—; .

(i1) S.E.ofQuartle Deviation (O'QD) = (.78672 7
‘ ) 39




srﬁmhawréﬂw
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. . s 07076
(iii) S.E.of Standard Deviation (c.0) = N i

2

(iv) S.E. of Variance (669 = oy,
. (v) S.E.of Coefficient of Variation(c,) = 5"; +f:)’4
| 3
(vi) S.E. of coefflcient of Skewess (c,) = E™

IETET 6T T J1d §Y e, T
i AT ol v Rreer 10 81 9o uiiee seR
400 BT

Compute standard error of median, quartiles, mean

deviation, quartile deviation, standard deviation and variance,

if standard deviation is 10 and number of cases included in a

sample is 400.
Bd Solution :

10
1.25331 m

= 626655
(b) S.E.of Quartiles :

Ist and 3rd Quartiles = 1.36263 %

10
= 1.36263 m

= 0.681315




| it ‘ o =2 @ 9 S
(¢) S.E.ofMean Deviation = 0.6028 T

10
'6028—]\/:(7_6
= 3014

() SE ofQuartilesDeviation = 78672 =

10
39336

F 10
(¢) S.E.of Standrad Deviation | = J_ = 5400

10 10

Jsoo - 283
= 0.353

' 2
o .= |
no =

\/:2_—
- = 10" Y400

= 100 x0.07

(f) S.E.of Variance

=17
IR 7—IaRU—ToTies Y Ah e T HIFT
afy s BT A 44 ﬁwwﬁﬂaﬁo.ms‘raﬁ?qﬁm‘r
PT BT 100 | |
f_ind the Sfandard error of the coefficient of variation

when mean of the diatributiobn is 4.4, standard deviation 0.79 |

and size of sample is 100.

41




1 e gcl—Solution :-

ox100 .79x100
X 4.4

= 1795

Coefficient of variation =

. . v 2y?
ndra v = 1+ —
Standrad error of variation P Y

17.95 [ 2(17.95)
= =1+ -
V2x100 10

17.95 |, 6444
Y200V 10000

=1.27x1.03,

| =1.3081
2:4.4.3 W& G, GG SR oA oy @
| 99 fogy (Standard Error of Cocefﬁcien_t of

Correlation, Regression and Association)

2

. ) ",
(1) . S.E.of y (o) = 7
(2) S.E. of Re‘greséion coefficient of
B o N1-5°
Xony (O'bxy) = Tl
N 2
yonx (cr{_,}w, B oxdn

-(3) (i) S.E. of Regression estimates of y onx

(ny) ‘ = G_‘,X ] _}/3

{i1) S.E. of Regression estimates of x on y
. (GXY) = ny 1 __},2
42 (4) S.E.ofthe Coefficient of Association

A AR e CO% ety 1 T




(c,) = | a2 T 92 St

.(1—9)2\/ 1_‘+' [ S
2 VB) (4b) (aB)  (ab) |

STERT - I it & T o I T T
3 P B AT Oi, qe derdhe § wRad
P S grg § B 75 0 B S BT ?

Find the regression coefficient of prices of Kolkata over
the prices of Mumbai from the following data, as also the most

likely prices in Kolkata corressponing to the price of Rs. 75

Mumbai?

X(Kolka@ Y(Mumbai)
airaa HeU  (Average price) Rs.65 Rs. 70
T fdge de-gWa e (SD)y=+08 25 - 35

WW&%W@WWWH&TW
Wﬂﬁﬂ%ﬁmaﬂqn—%owwﬁ%l

Alco Calculate the standard error of the coeffcient of

regression and estimates as well, assuming n to be 900
©ol Solution-Regression ccefficicent of Kolkata price
(x) over Mumbai price (y)

o, 2.5
bxy = Yo, -=857=05714285 or=0.5714 (approx)

t.h

1-7"  2.5J1-0.64

O—\‘
o, Jn 3.54/900

SE of b,_=
Xy
L5 o143
105

43
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- Regression equationof x on 'y
e-x)=r Z(r-3)
oy
Substituting the valwes
(x-65) =0.5714 (75-70)
- (x-65)=0.5714x5

X-65=2.857

x=2.857 +65
| =67.857
: SE of Eestimate ofxony = S fis,”
= 25 /-8
= 1.5

Bmwog—ﬁmaﬁﬁﬁgﬁ—mw?ﬁ

T Jfe T AR Al Q=0.68 uRewfeud fvar w2y ?

Compute the standrad error of the coefficient of

association when Q=0.68, from the following data.
TElel fUar @dtel g

(Extravagant father with extravagantsons) 327

CEICRERIRRIE S Glee
(Extravagant father with miserly sons) 545
DI 1S T g g
‘(Miserly father with miserly sons) 235
Do o e wdte g

T T R RIS AT




(Miserly father with extravagant sons) 741 % T e m

Solution :- Symbolically let us represent

Extravagant father by A

Miserly father by _ a
Extravagant sons by B
Miserly sons by b

‘Thus  (AB)=327
(Ab) = 545
(aB) = 741
(ab) =235

S.E of'the Coefficient of Association

_1-0* PR B | _
2 (AB) (Ab) (aB) (ab) '

_1-(.68) J R | ;
2 327 545 741 235

1~04@4J1 i 1 1
+ + +
2 327 545 741 235

= %-\/0.010498
= -0.2688 x .1024
= 0.0275

WHATH G2 (Self Assessment Question) 2. TH
3RAAT (infinite) ¥ H ¥ 200 ATGT BT 3T 50 TAT AHD

[eer (0) 9 ©1 9 WA & 95% confidence interval for

mean value ST @Y | A random sample of 200 measurements 45
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~ from an infinite population give mean value of 50 and a

standard deviation of 9. Determine the 95% confidence interval

for the mean value of the population:

25 31 ufoeel & Aaeal & we R @) wrRfear o
 gEuT (Test of Signficance of Differnces between

two Sample Means)

I o SR B ARFHT B T ¥ AT
ﬂf@mﬁuﬁfﬁa‘fiﬁma‘s’é@w%%ﬂw%m
I B IR B Y B W ufdesl wegaEt # sraeifha

AR D AT S B Wb 7T & ? WiRiedT B BNy
ORISR AR BT RIS AT SIAT ¥ T et ST

fo e & Tt # o R 8, R Ay s areR
B W T Y R e B @ e el o @
fob 70 @& weguEl # oreR AE | wegEEl B R @
AR & I TRIET 47 3 YBR BT AT 3T &

- YISl TR B IeH H BT £ @ uHE @ omN &

yierag faavor &1 4% faae R 3 aeadFy & omR

?ﬁT RISEZ ﬁ% (standard error of difference between two means)

8T VIl & ST g3 39 TBR &

S.E. of Difference or o, =\o2(x))+0?(x2) |

TBT G200 FRAT o2 (5, A UM T R wEER @

'WWW%‘I

o R & B 3 @ Jeradr ¥ 9 yRieet @ Ao
et GO STBRT T W Dvd Q T B TR B




A e S B - FhdT
N
cSD__ noon

S n, TAT n,>30 | BT U=l & o (n<30) e =1
BT YN AT ST 8

g 'c,aeﬂ G, Gd n TR n, HHE YoM ylaeel do
fedrr wfteet & forg #1vie faeem v s )

< ol A B aR @ W & Rig 2
TRIETOT (Z- test) 37T t—3TUT UNIEToT (t-tést)?ﬁr YT fha
e &1 Z 99eTor Bl I Sar aeroT (;:ritical ratio
test) W Hed & | JTMW Z TAE0T T T T o &) &,
R 7S Ut & Ry g 2 We qen B ghee @
RIC t—afiemr T 1 TN b W ¥ of ) gt &
I e fbar 5 gor ® (& 31 93 ufieel & wewmEr &
2| STald J1 BIC FHHl B R DI YAMRT AR t-
fRer & orge B 21 gl 93 vRiewt & weEE @
AR D INIETOT T Z-GRIET0T Pl Il B | T} PE W G
T & forg S Rerfirdl ¥ woferor, g 1 T R ST
& |t~ aeT ¥ <7 HEEE @ ofeR dIT S ofd¥ AT
q1 FfE BT ST (ratio) e am ¢
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X1—-4X,

=)

t:

mE kGl x, < MR ¥ SRR 91
R G ¢ (+) FrT T () B O B PIg AR E

S0

QY TR b SR T TTRIFAT o URIETT 8 TI—STuTd
P O B oF TR SHe ARidat Sl SR 8 | 539 forg
Wﬁﬂﬂﬁsﬁ(dﬂwﬁéjmaﬁwﬁaﬁé@w
3| & wEAE @ o & wRfedr @ fog @@ feu
S—arua & fow df) &1 79 (n-1) + (n,-1) T (
n +n,~2) BIT € | gfe aRefore €1 rumT (calcu]ated't-ratio)
7 /T qifed e WR @ forw ARl 7 ¥ A e
%la’q’qﬁﬂﬁﬁﬁa—jﬁrﬁﬁtﬂ?mﬁiﬁwwwﬁw
a?awméaw@wﬁmﬁmo)ﬁsaﬁwﬁ
& g aele I AR B R R R S 8 | 59
A8 R RTRE SI—sFaT 1 A aifd e N
& fog Groll 7 59 Bl & a9 aRape < U o




M.COM.-02(N) (19A)

BEE

S HIRIHT WR U 3TARIS HET ST & 7ol I GRaBedT
P PR R AT | -

SRER—10—-TEXT T UMV &3t & Q1 Aghosd
et B forn e wheT W e aRem w5 |

T ER FA T B B GOTIS WAART 5 IR

RSP B ?
n 100 | 120
X . 74.5 657
s 8.2 9.8

8 (Solution)—adifes Fea@ i & R &) f=m @
fg—gzsra wRleror &1 gArT fbar SR R FifS n, Td n,
>30, 39 {0 Z-u¥1e7o7 &7 YA BRI | S 2 U B AN
1.96 W A BT B 9 IH 05 TR W WARfH HET S &,
ST 2.58 ¥ @il BT R 9 .01 VAR W ARIB BET S

Trafeh 1.96 W PHH BN W RSP (non significant) FET ST

g |

D: -)_{I %Xz
=74.5-65.7=8.8
(b n, TA n, IS & T FIAF B R B AD

. 9 A B gt
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= J6724 + 8003

ST V14727
=1.21 |
&) WA B IR Dbl GBI Bl 2,

g D58 oy
o, 121

i U z=7.27 BT T .01 TR TR AR & g

| IYE g A 268 W AE ¥, TARIY TE 01 TR W

arie & | I T g Y BT & Goreinal & T
AT B dra BT Idelifha R 01 WR W aRid B 3
T IR, e Al AT BT BN GoHADT A
e SR T8 BT £, B R T S ahar & | e
SRR / AeBfouds AR, “TEd T A BTAT B
GO ¥ SR <RI &, 1 eI fohar o Wt 2 |

TWHATHT YT (Self Assessment Question) 3. 100
A & wree @1 N T A SedreT 200 R wiy
TS © I WA faaer 10 fhellum 81 GERT =TRET 150
WAt &1 & e i Scareq 220 fhelumm ufd wehs @

Rl v T 12 fhelu 81 I8 A 8Y B R 9hy
&1y Ree 11 R ¥, 9arey 5 JEF =eet @
- I SeuTe # B HEaqel o & a7 Y | (3T ARl

AR I TR




R 1% o W ) | The mean produce of wheat of a sample
of 100 fields is 200 kilograms per acre with a standard deviation
of 10 kilograms. Another sample of 150 fields gives the mean

at 220 kilograms with a standard deviation of 12 kilograms.

- Assuming the standard deviation 11 kilograms for the universe

find at 1% level if the two results are consistent.

- W@ATHA U3 (Selif.Assessment Question) 4. ar

T (sample), Rt 83 TTea 3R 95 wrefbal € va wret
% 104} m_mﬁ%ﬁmﬁ RSRED gﬁaf;qﬁwﬁﬁmqw
fera gike: a—si® | o

GEd 83 3092 _y| 781
ofsfenf 95 29.21 11.56
T A ARl & AfIF TR 87

Two samples (one containing 83 boys and the other 95
girls) were taken from tenth class of a school for testing
the intelligence of boys and girls and the intelligence

tests erhployed give the following resuits.

ASex No. Average Marks S.D.
Boys 83 3092 7.8
Girls | 95 #9.21 11.56

. From the above information find if the boys are more

 intelligent than the girls.

TR




Srﬁmf:raﬂm

'2.5.1ﬁmﬁ$#m$mwmmﬁw

(Standard Error of difference between Two Sample
Mean) |
* aﬁw&a‘f%wwaﬁwﬂwzﬁrqﬁw'm%@
$¥ 3R I AP raer /o R s ek § sk afe
qRfAd SR FHTT R @ A T & o BT R A 5 -
e qul S ST & | SFe I AR, ey @ Swraa
% WoRA™Y B AhAT ¥ A AR B SR BT GH
s /9% fage o @ e Reafrl o GEl
frfofaa &1

() V9 T BT v e w8

SE of (v1-x2)=0 [i+i]

n, H

T8l n, U4 n, aﬁrwﬁ%uﬁaﬁmaﬁm

-Waﬂﬁ%‘ AT & T BT GAY e 2|

(i) 9 9 BT Y9 fwred srd =8 2hr

SEof [fi—7)= =+ 22

noom
?J_ng o, = 8.D. of First Sample

L0, = $.D. of Second Sample

i) w9 gfEef 3 W W @ 9 et @

gftafera wreg 9 gormr Y W @) gun faue

. L f, -
S_E_(X| —X])()ro-n= m (”l +’?2)




c = 99U @ TA R

(v) WERE T A @ Rerfy ¥ art v st
W T Y R W o R e g A
eel & ARG B SR HT YA

~

SE(;I —;2)=\/ 0'2 + O-'-'-_ _.2}, O, X0,

n! n: ”I X ”3'
o Difference
Test of Significance (T) = ¢ - "7
D
oD

'Gm‘m [BY0T—11

100 WAl B UpHASTl Fac P IUW Bl AT 200 T4

o T e 10 1 R TS o | I 150 Well B TP |

' uftreet § "Ry SuST 220 € SR A frEe 12 @7 o)
Y & YAY [q9ed &7 44 T4 A9 §¢ I8 S @ity s
T wfiget & AT Suo ¥ B Weie IR § A T
The mean produce.ofrice cf a sample of 100 fields comes
to 200 tons, per acre with a standard deviation of 10 tons.
Another sample of 150 fields give the meén at 220 tons, with
the standard deviation of' 12 Tons, Assuming the standard
deviation 6f yields as 11 tons, for the universe, find out if there

is a significant difference between the yield of two samples.
ol (Solutior) :

JEf T BT o aﬁ%wﬁﬂ'wﬁ.fﬂm
mlﬁmﬁeﬁﬁqﬂﬁ%ﬁvﬁ%ﬁﬁmaﬁ%%

th
Al




e T T
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- SF e e & 9y ¥ fod T §1

= IZI[L]
\] 60
=1.42

The actual difference between the sample means

= 220-200 Tons

D20 . .
z =, =1g ~14.08 [FE n, TAT n, T > 30]

n

Calculated Z value is greater than 1.96, Therefore the

difference is significant at 5 percent level.
SIERI—12

SETEEIE @ 100 7idl & U ATgIeod Uil ol 4y
ST 490 @fen ufy Tifg &1 g vl ¥ 150 AT B
TR ATfEE UeR] of Ay STAEET 480 AR Ui g
fore 10 € Y gl & usd wkigel &1 W S wikeel @

giteferg arg @ 9Rie wu ¥ = ® ar T8 |

A random sample of 100 villages in Allahabad district
gives the mean population of 480 persons per village. Another
sample of 150 villages from the same district gi'\'/es:,the mean

at 490. If the standard deviation of the mean popﬁlation of

AP b2 TP~ § 81 79 = §1)rad A ISR ATy G F2 1V P

e L e e )




villages in the district is 10, find out if the mean of the first
sample is significantly different from the combined mean of

the two samples taken together.

ol (Solution) :

Aftaferd ang

(Combined Mean)="12*"2X2
’ f'll' + .,

_ ((100x480)+(150><490))
100+150

121500
150

=486
S.E. of difference between the first sampte rean and combined
mean. .

R,

m(m +n,)

. 150
=10 |————
\/100(100+150)
=10+/0.006
=10 x .0774

=0.774

The observed difference = 486-480 =6

2= —> or7.8 which is greater than 1.96

0.774

Hence, the difference is significant at 5 percent level of

. significance.

-
g
e ’
-
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Sfets @ ole

56

IETENUI—13
et fremeret 2 12 % 100 B 3 iR T
orRaT R 3 wdem § el oRom o 59

Ay 3 UMY faEe

Hifees! 45 7

oI fafer 43 "6

WWW L oy= +.75
gy {6 SR ARE ¢ @ T

100 students of a cdllege. of class XII put to test in
statistics and Accountancy respectively and the following'
results were obtaiﬁed. (Mean Marks in statistics =45, S.D. =
7) - |

Mean Marks in Acéountancy 43, S.D. = 6, y between
marks in the two subjects = +.75 calculate the standard error
of the difference of the two means and state whether the

difference is significant.

Sqlution
o1y fous ferer @ fog Freafoeaa 9 uge grm—

o2 o2 0,X0,
g fAyq = —_—t——=2 =
\[n, ", yn,xnz

72,8 7 756

—+ -2x0.
V100 100 < " Toox100




— \[ﬂ - 1'_50_3 .
100 10000

= J0.85-0.0063

= J0.8437

= W92

The observed difference (45-43)=2, z =322-. or2.17 which
less than 2.58 Hence the difference is not significant at 1 percent

level.

SreTie 3TaR WY fauH w1 247 AT © o i el
gl
STEU—14

1000 T 2000 SR & T UGzt P ARA HHL: 69,

5 TR-70 & | @ 3 wiieet v & wew ¥ g T § R

g AT 3 2|
The mean of simple samples of 1000 and 2000 are 69.5

and 70 respectively. Can the samples be regarded as drawn

from the same universe having a standard deviation 3?

Solution:-

T AT &1 3N (Difference between two sample

means) = 70-69.5 = .5 |

Here, op means standard deviation of population:

g oo B Weaw

37




whoesfa & whem

sy

= 3 I + _1__
V1000 2000

= 34.0001+.0005 .

= 340015
= 33039
= 0117

=¥ (difference)
vy faus (S.E.)

- 2 4
0.117

3R 9T 4y & 99 T W e ® o Wi 2
3N <1 ufered v & wHy J T8 o T &

(The difference is more than 3 times of S.E., hence both

samples have not been taken from the same universe)

EHATHT U (Self Assessment Question) 5. TR
® 200 T HI Ufoee form T sH Uiy amm oikdg

STFIRIGAT 420 TRIT & 50 T | W o Wiiael @i ¥ 200 T
I foran a1 fSTTas SFiewe T 3iRAd 480 oI G 60 oI |
FIF T€ <R HWSHD 87

A random'sample of 200 villagés was taken from Kanpur.

district and the average population per village was found to be

- Y ‘
420 with an 8.D. of 50. Another random sample of 200 villages

from tie same district gave an average population of 480 per

village with S.D. of 60. Is the différence between the averages of

P

the two samples statistically significant?

{-T N O I R P —




252 @ e @ aftgeE) AR | =ewt @ g

el @ wed ARl @ UAIY faus (Standard

error of Difference between two Sample Medians and

between two Sample Standard Deviation) -

(i) &Y =Tl witasIe @ we R @ waTg faum
?ﬂﬁmi%rﬁaaiﬁaim%:—.

S.E. (Md,-Md,)= [(.E.Md, )’ +(S.E.Md, )

3qleXUT 15

100 3R 80 BT & I UREw B wlaHE AFd =TI
STl | ey Wit o) AR 85 w0 el QR )
wfegeT 100 B0 R TV | Usel @ ferq wHd fAwer 7 %0
el SR & for v farer 8 B0 21 7T Sl wiceE
et @1 e wikee gfe W AwRie &7

“Two samples of 100 and 80 students are taken with a
view to find out their average monthly expenditure. It is found
that median monthly expendituré for the first group is Rs. 85
and for the second group is Rs. 100. The standard deviation
for the first group is Rs. 7 and for the second Rs. 8. Exéﬁine if
the difference between the median of the two samples is

statistically significant.

&l Solution:-
n = ‘100 n, =. 80
Md, = 85 Md, = 100
o = T o = 8

a2 oo B whae

-39




wﬁﬂhmm

60

g

T R (S.E.,, )=1.25331
| N

Wuﬁaﬁaﬁwﬁw %1.25331—\/]%

) =877
| ) 8

=1.25331
N ufiest & yag f?mrl N

= 1.121

S.E(Md, ~ Md,) = [S.E> Md, + SE*Md,

=(:877)% +(1.21)°

- /7691712566
 =2.0258
=1.42 .
- QI WISIPTRT BT SR = 100—85 = 15
15 S
2= gm0 | |
UIRATIORT 2 T 141 1.96 ¥ T & aret: ofere witerady.
g ¥ 5 gfie wWR w ki ) |

(i) a’rwmﬁ$mﬁaaﬂ’f$qu-aﬂ‘m
faws (S.E.) W &1 @ PreifaRaa @ |
(@) 518 T 1 WY faEeT wne @

| oo’ (1 1
S.E. (JI_JI)':\[_Q__[Z-}-ZJ

v L




. G—C, Pl gqq fd¥s S.E. (d‘—czj :

.2 3

o o,
o -0, =, |— +—
S.E. (0,-03) o o,

_‘/5 ”|+”-z-
(c) mﬁwm@%wﬁwaﬁﬁw@%
i A e 3 qerr @ oY 21

S.E. O'l_o'z:\/o-p-x =
2 nmln +n,
=P n,
\5 ”|(”|+”2)

JeTexUI—16
HI IR ARG © I el |

From the following data, test the significance of the

difference of standard deviations:-

n, =500 n, = 1000
o, =10 o, =12

2d Solution:-

SE (0,-0)= 2 +Z

2n,  2n,

.__J 10?12
2x500  2x1000

_ [100 144
1000 2000
_ [344
20
= .415

= T B St

61
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The actual difference of thé standard deviaﬁon of the

two s‘amples is(12-10)=2, which is 04ls

than 2.58. Hence, the difference is significantat 1 percent level.

2=5 1 258 W AP 2 e 1 YL TR R ARIF |

2 |

2.6 BT gl & ariear TOEvT Test of Significance
_ of Small Samples) |

e vd I & @ s § ur: Sre) @

PR YA 99T BT © ORR] BY Wﬁf{m?ﬂ
T b T Wt ¥ oiflie W U o oF @ B

TR ST 2| 3/ B Wl @ YETEd v 9@
for wep fawawt A g7 e gt {58 o Wt 21 B

g 3R ' <@ T § 5 39T eva} WRie § et et b
R Tt ¥, I Fiee Seemge & BRer S gan § |
awﬁﬂﬂamdmwﬁsﬁqﬂ%%ﬁwﬁmim

I BT B |

=ree] BT BieT AR R wiReeE w6 W)y
ST & | T Bier =arest 8T & Ia & S Al ¥
TR RRGd 21 1 el B =rest & wAmR A A

or =5 which is greater




% B 21 B el # usl & ewaE # efoRe

(Compensating) W1 &1 &4 &9 ¥ 39 IR 3 gfa. &

wrTde 2 | . |

Y & YHIY fdaaT &1 gorT # BI =eell &
e & &9 AT fhY S & ARIaAT 84T 8 3R
wmmﬁam%mﬁw (standard deviation)
ST & BH XEA & | Gfh BIC G B FAI (Jerer T
P gorl ¥ B BRI € SR T W TR T0MT 33 Ty
feym W ¥ 31 9 & | 3 99 A9+ fhar oIy,
rIfaes {89 &1 719 B9 AT B |

. 26.1. 3 BT GG (Bassele's Correction)

| WW%W@W(c)ﬁW%WTW

BT T A L AT T R B D o B

YA gl @ 3= 3TFA™ (unbiased estimation), SRSt
P AT BT TN BB AR ST Fbe 6 |

W.Weﬁqﬁﬁﬁﬂﬂﬁd(ﬁh‘f@az
G & STAR Y BT AN F 19 e

o(p)= [L},z
n—1

7S T B Wy

63




Sfeey= & gdeo

64

. UE n B UF W n—1 B AT & TR IR
PEAT & T W B gRT T e & e |
AR B A TR B R R o v § oR |
Rt ot = % o ofy & W 3

78 TERRT & 5 B wee & W A @ SR
W B WY B I TR T T 1 e & SaTeRer & |
forg 10 Rrenfdial & e 1 AT TR 5 e s gm AT A |
SR B Rl fvafemera & ) Rieniia & s & A

g T S TR IR T § | IR 3R B favafiene @
1 et o e Su s e 7 M T B AN B TE

S R T & 10 R & et @ T ey g
(5 fthe 6 $7) T WY WA (Consistant) of & a1 TE?

BIC =Teell # ArRfHar ueTT 39 A ar W ARG
2 & 35 e v & vt fora e & a8 T wf
& A W e R g fre o o o B
3P o TGN # ARIGHAT—IIETT el FbR {5 ST wepey
g, IR I AT &1 fJawer el fawaer foe g g @ |
3Nl D! AR U AT J B TRE Bl & aF S Arfeper]

,uﬁwﬁfﬁﬁﬁ@ﬁaﬁwwmmﬁéaﬁsﬁﬁ
'ﬂﬁwqﬁwﬁ@ﬂwﬁmwm%mﬁ:mﬁ
=qTe A &1 Srg ged: eferRaa A9 faawell oy emnfRa 2

(i) csve &1 T—fARr (Student's t-Distribution)
(ii) IR PTZ-faa%07 (Z-Distribution)
(iti) TH—fIGRUT (F-Distribution)




262 A AR W TR Aqrfdar THervr (Test of I j

Significance based on t- distribution) | | o
W iRt B e R o i @ wer % g
e ox foar w1 o & S—uRieror, <) wemwEt @ s qo
39 IR B qué)gf%meqjqﬁgﬁm%;

3
e X__|""}2
t= Op
3ﬁq g, = p _1+no-i] (Giaiai rl[agﬂ nzdliill m 30 ﬁ
B B &) |
D
t=—
T

BIC WSl & Wy U HT P R P 1T IR 6
ARihdT & g 2g fFrefaRed @ el sre @
() I RGBT (Null Hypothesis)—T8 YF oo
| X ol SRl 1 gRiest Ud w9 o1 9y v Aifdeg
m%@ﬁw%m%zﬁraﬁmzﬁrmwm
‘\Eroﬁ’ro%I |
(i) T B YA faerer &1 AT (Estimation of G
of Universe)—Sdd] TorT ?f} Wﬁﬂ%ﬁqﬁ A BT
AR R &
>d?

o, = 1 _ d:(x—;)

(iii)- -t~ UGS BT TUFT (Caleulation of  t-statistic)
t- URIEST &1 TTOFT & 4 39 UhR S . 65




Yferegie < TRIoT -

A

=2 "E [Ifcg ca\lula’[edas‘,lZ(xi —?ﬂ
9p . n
t=Ln [Ifoﬁ calulatedas —— S(x - x)z]
Op : n-1
JqleXu—17

T v ¥ 6 D T o & R T F 100 F
A i 63, 63, 64, 66, 60 68 © | ST MBS D IR W

ﬁaﬂmﬁm%ww_ﬁvﬁmmwmﬁ%%l

Six boys are selected at random from a school and their
marks in mathematics are found to be 63, 63, 64, 66, 60, 68 out

of 100. In the light of these marks, discuss the general

| observation that the mean marks in mathematics in the school

were 66.

B¢l Solution:-

Marks(x) Deviation from the averaged=(x—X ) d=(x-x )
63 : ' -1 1

63 -1 | 1
54 0 0

66 2 4

60 -4 16

68 4 16
5= 384 | £d=0 | @#=38

yfaeel &1 99 fage (Standard deviation of the

sélhple)

M.COM.-02(N) (20B)

mmre T




af =(n-1)
=(6-1)

=5

t BT IR o 1777, 5 TR ARieha] wR W

6—1= 5 AN IS (df) P oY AR e 2571 9 92
FT TAN LI YRBIAT ARG 66 & WA ¥ THT I
Frepd Frerer & f wfre Mg e, @b § TR @
TTi<hi T I 66 B HhdT | :
BITEUT—18 |

10 BT & T IRt BT A 57 qR WAF e
16 T | T ¥ vfiael Su e I forar o € Rt #m
g 50 8°

A sample of size 10 has mean as 57 and standard
deviation as 16 can it come from a poputation with mean 507
Bgdl : | _
I RS I8 T A foran wan & Rrar

2 7 B2 weyf




mﬁﬁrqﬂm

58

2
16

—13125 df=10-1=9
Table value of t corresponding to 9 degree of freedom
at 5% level of significance is 2.262. The calculated value of t -

— 1.3125 is considerable less than the table value. Hence, the

Null Hypothesis is accepted and the sarﬁple may have come

 from this population having mean 50.

P GV Odf TR 5% RiedT ¥R TR 2.262 BT
& T T W 13125 W B ARG T AT Y ARBTT
fSTeepT FHIRR ARY 50 T |

E‘Ic’rqﬁv_rl 99 (Self Assessment Question) 6. BIC
et & Rz B @ forg S i & fie i o
syt el R e &, R w SRt @ fweror faar
ST &7 Why is the analysis of small samples dohe by rules

different from those with which large samples are analyzed?

263.a yfogef @ #rem @ ax D Aefedr

(Significance of the Difference between two Sample
Means)




aﬁmﬁq@mzﬁmtwwﬁww@wm'

| W%—

Ew—X:

1
T e
| 2

=E|—-}2 }}’lei’l2 |
: aﬁy,'w?zmza‘rwﬁa%wﬁﬁ,w%
Her T =t ¥ wnfier uet @ e whe B R ik
o, QF RAGET & =R B YA el &7 AT Febe, BRar
€ o, @ HF 9 G & A Fiapren o e 2
. :\/de+2d§

no+n, =2

3R EFI el & T e ysel § weg ¥ R
aﬁa‘réﬁ{aﬂ?ﬂuﬂﬁwwmﬁ@a%wwml

feofi-SiEt a7 woumr B 5 <91 B st @
Wﬁﬂﬁﬂﬂﬁwﬁﬁra‘rﬁmﬁwaﬂmﬁﬁm
g |

IETET 19— @ -

gfarget e | A fEeE
(Sample) _ (Mean) . (Standard Deviation)
A 600 hours 63 hours
B | 700 hours 56 hours

a3 T B whgw
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v I8 TR @ forg aReel QMR 50 (n=50) B o1 @1 A
' | HEAT BT IR ARfb 87
gol solution—ﬁﬂgmmlmﬁ?ﬁﬁlﬁ?ﬁ‘
B YA e Uh & WA W g 9§ helkded T
S TR o o ¢ T g BT

| U o, & Hod T TN H T,

2 2
H|J| +n20'2

O'I” = —_——
\ m+n -2

~ \/50x(63)2 +50x(56)°
50+50-2

\/1 9845 + 156800
08

= 60.206

- 600~ 700

t 60.206 {—1--\+ !
50 50

100

| 60.206\/7
| 25

= 8.3approx

Now,. we shall find .out number of d.f.=(n|-Fn2-2)=
(50+50-2) = 98. The table value of t for 98 d.f. at 5% and 1%
level of significance are 1.984 and 2.626 respectively. The

calculated value of t is 8.3 which is several times large, hence
70




there is significant difference between the two means at 1%

and 5% level of significance.

t T AR A 98 df WX 5% T 1% ¥R IR B 1.
984 AT 2626 T | W W A9 83 W Wl & g M
gfcreell @ Al 5 ufderd @em 1 gRea W W
a2 - - |
2.6.4. BIC gfagal A g wva= [onie I arfear H
WT™  (Test of Significance of Coefficient of

Correlation in Small Samplesj

BIC W # AEd = ONE (y) & vEM faum o
é?ﬁsﬂwwmﬁvrﬁﬁémma%w?ﬁﬁ
T UR= 3K Badl 3071 & 6§ & M # 1 B W W
J-72 IRWH f, & W R Jp-3 B TG BT 8, n
Y 2 B 1 SR A8 © &y 3 A0 H 2 adm @
A1 B B oI § ofct: e O @ S e B

Frefrfed 9 & S FRa & |

L SEy= 12V
n—2

tHT JH1 90 B D oy FAfeiRed g3 &1 uamT
IRA Bl

fe—2  wfn-2
J1=-72

ﬁdf=n—23ﬁw%'|tuﬁawﬁwtrﬁmmaﬁm‘ﬁ
B SR € b WY § |E AW oie I (0) € ST
IRIF ¢ 31rar WRID | |

S
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Wi = e

72

JqleXtl 20 -

25 TP B TH TR F TETEET TF 0.37
ww1wa€rwwwﬁﬁmw%mﬁ
HEGH UIS T 87

It was found that the correlation coefficient between two

variables calculated from a sample of size 25 was 0.37. Does

this show evidence of having come from a population with

zero correlation?
B solution— |
n=25 y="37
t= 4 = X '\}. n—2
|
— 37 xa25-2
1-(37)>
. 37
= x 23
A1—-.1369
- - J—
\/ 8631
= 37 x 4,7958
9290
=1.91

df=1n-2=25-2=23

Value of t at 5 % level of significance for 23 df from the
t-table is 2.069. The calculated value is less than this or'say
not more than the table value. Therefore value of y is not
significant. Hence thi's-sar'nple may have come from a population

with Zero correlation.




£ BT RO A 23df TR 2,069 & I U AN 191 A

é@'%w:ywmm%%aﬁﬂwmﬁ@wﬁ.

foram mm & Rt wE—wer Ui YA F

27 TeR BT Z-90EoT (Fisher's Z-Test)

sho fikeR & B el ¥ WeRErE O Y Wl
qdieror o) AT Freredt 1.5 AT F TEAEH i ¥ DbY Z
ﬁvﬁaﬁaﬁﬁmw%‘sﬁ%ﬁsﬁ'z-w(z
transformation) ¥ T ST & |

7. GEEToT BT ST o TRRufE HZ

TRIETOT BT SYART fShAT ST Hehell & | |
(i) Ve UG y & Sailiha od T SHS BT
RefeUd e # TRI% R T Ml ol |

(i) @ el & wEEEw o (y, T y) ¥ IR
wrfE & A A |

28 UEROT fITANYT 3iefar F—ud&rvr (Analysis  of

Variance or F-test)

0 B &7 AR TR B FEHET B GO BRAT

Tedl & Uit Rerfy # afe +-aderor o1 v s S @ @
IR t- T8I0 ST U SRy S THET A He I ot Hrieh
& TET0T B Y 3 IR TN BT TR BT T 3
TR IR e @ foU 6 aR, 10 TR B 7T 459 t-UxTeqor
ST BN | aRqe: k ARl @ ger T @ ol k (k-1)/2 IR t-

UQETOT ST BN | 31 BH B8 W & [ &l 3 e aqgl

P IR B ARIGAT B fog +-TRIeTor T WR R SH U

2 o1 o1 wlagef
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WY ST © Sl < ¥ e A A o b forg

SRRVl fI9eISoT (Analysis of variance) 9 & FITI%'?TEF% gfafe
T BT ST {61 ST & | JaRoT vy o7 W8y F oy
(ANOVA) 9l B&d 8 | ANOVA e 3 Analysis of Variance |
T AR BT 2 | g
Vo bR F fbar on g1 ARy g1 7% ot fpan on WA & |
R orve wfreet U & Wt 9 forg T ¥ srerar 7Y |
fafy e FemaEl @ gaT awad sa & B 4w
RER AE w0 F B & ererar 8| < 5 g 99
ST € b 417 g (6) & a7 @1 /R (02) Py &
TERYT fqgelyor fAfdy &1 g @ STurd W SR Bt ¥ |
u‘romoqo%w%wﬁgﬁFa‘ﬂamFranom
ST & | F 30 1 62/0%, & T ¥ aRifvd o e
21 8T o2 I A Rrert ¥ & o g Rreem @ g
WW%W@W (df or degree of freedbm) fe

T SRR ATl GRS & R (o) Bl f qert e s

arel wicresl & folg (n-1) BN &1 359 w9 et ¥ af
BIS THY HT YA fIaer 87 ar W @) qE s
A o IR B

2
o,

TRV U (F) = WWW ==

El . .
Larger estimate of variance
-smaller estirnate of variance

variance Ratio (F) =

([@re—F= '—'E_T(lfcr >6%) F= =75 (if o> 0%)




F-aTfI®T S T—F- e 2@ &7 SR I8 eXl-
3 fr o TRl 9ISt ufes @Y e ¥ TR g @ IR

e ¥ T oY TR A ey B HwR A A g
A B AT A A arel W i #R Nl W ¥ ad
F.,, 9RUY J&& (5% ARidar Wk W F &l #79) gl & |

R F. ARl 7ou W o A Wi @ ik afk PR B
TN I URGUT g g Bl 8 | oferf] =aTeel el

¥ gFeR Wi ¥ F<F., 1 898 O aReer v g

ST B |
- 9QTERel 21— &0 T ] FET B MBS B TR
R ST B T SN wEE e T S R W 2P

L n - o’
W A 10 133
TE B 12 28.5

§o— I8 W B @7 o? UG § $9(o1Y IHS TA
femre™ @ o @ = & SR

_o 285
F—aj T 133
=2.1428571

df ={(n-i,n,-1) = (11,9)
f value for 11, 9 degree of freedom at 5 % level of

significance from the téble = 3.10 The calculated value is l2ss

than this table value. Therefore the standard deviation are not

a@jﬂjiﬁimﬁf.
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' ' I significantly different, The Hypothesis is not disproved. Hence

the two groups may belong to the same universe.

Eaﬁrm11,9dfqv5%we§aﬁn2ﬁ§uv3.1oéa’f
I A W Al B | T U uREerr e [ 2 @
AT S FE T WY ¥ R W R

~ SRTBRT 22— & T et & g ey Ryweryor
Y @ iRt e AT Rt B qeE i ?

Group A ' | 5,10,11,6
Group B - 6,9,3,2
Group C - 9,13,15,7

go— R T s & R wRer v @
(ANOVA) wRfoies 1o 3rf ooy & forg IRl 9oy ur

arefi
Gronp A Group B - Group C.

X X’ X X [ X X?
5 25 6 36 9 81
10 10 9 81 13 169
1 121 3 9 15 225
6 36 2 21 7 49
IX=32 | EX?=282 | EX=20 | IX'=130 | EX=44 | xX?=524
n=4 M=8 n=4 | M=5.00 | n= M=11.00

B g @& T (for total groups)
N=4+4+4=12
Tx =32+ 20+44 = 96

76 | - Zx?=282+130+524 =936




e e, |
c=2 [£x=96]

- N
h _ 96x96

=768

Gl a7l 1T (sum of square total),
SS. = Tx’= ¢ |
= 936 - 768
= 168 |
9Ed a7 AT (sum of square between),

X
$S,=% [(_,7)_}

|

_ |:32x32 . 20"20-+ 44x44—|_768
4 4
=256+100+484-768

| =172
aTafR& 93 &1 ANT (sum of square within)
SS,, = SS.- 8§,
= 168-72
=96

3 e T 12 &, gareT g a4 (SS,) B
forg  df =12—1=11 BT | Pt A W B, AT 77 T
T

(8S,) & g df =3—1=2 BT} =l I B
(SSW) &% forg df,, =12—3=9 BRI | 3T AT a9 IFT (mean
square or MS) fAraa gRr—

e 7 S feresf
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SS, 168
= =—=15.273
(mean square total) MS.r &, 1 .

8S, 72
- (mean square between) MS_ = 7, == 36.0
SS, 96
ithi = ——=—=10.667
(mean square within) MS,, = &, 9
MS, 360
: F-ratio = = =3.37
9 Feratio = 5 /¢ ™= 10667

SRROT RIEQTTT (ANOVA) & TRUIRT &t wiier w7 & |

e ARl & wu F wgd BT S Hebar 8
WW%WWW

(Summary of the Results of ANOVA)

Hid df | SS | Ms -~ F el {1
(source) |
WRiewT | 2 | 72 36 3.37 F.05(2,9)
AR B | 9| 96 | 10667 T+ A =426
| | TR |
Rl 11 | 168 | 15273 | 3RS | Fy=(2,9)8.02

29 wrRfddr wder &1 WY (Limitation of Test of

Significance)

T e BR e o R R weiedT CeT T
fy ST 8 &k e R w R &e & weeye

- ol R SR & wreq Amfardr T 98 o e e

S Frfefed -
() amiwdr whev B T RAwEe w8 2 aiRe
PIS geror ol 98 2T € | wifee Ry




(iv)

T o9 vd gigmaTgel ol o @ drgar @ BT

a1 e vy ¢d anfie Fofr o wewe B

¥ Rt Pk & R Wiy qet @ SRR

e ey g1
) aReeor B wear & forg wiereE aRom
ST ST AE B S W |

Hﬁ@%awﬁ,mm?m‘rﬁwﬁﬁ
ST ¥ SEPT TAT Wb QT I T e 8
e Teoi I foreTel TR ey R WA
2 £ o o [f¥aqar @ MR W g B8l Sl
SEZSIES |
wgéaqﬁ@%ﬁ@rw%%wﬁzﬁwﬁwﬁﬁﬂﬁ

YIHIGIT S T |

WHeATd 9T (Self Assessment Question) 7.

oo SR fFER & F—TReIol | o9 9T THI 87§
qemlt B PY ATEING FAN B gui BT | What do

you understand by t-test and Fisher's, F-test? Indicate some

practical applications of these tests.

WA U (Self Assessment Question) 8.

foaofy faRad—

(1)
(i1)

IS ufdew! @ weiekar dRiev P Ha |
B uaeel ¥ Arfadr TRIET & AR |

92 qu1 B2 gt
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(iii) t- IEYoT
(iv) F- U
(v) oA R

2.10. IRTY (Summary) -

BROT T PRI Themi Y AR A A o B
M BT 8| 3 Q1 SA1eEi @l ARiwdr Tevr &g
9T Y NIfTaT o Wl € 1 99 =eE @ Arefeen
UNIETOT T ATl & ST ey 71 (1) ware =y faeRor

(2) s g (3) YA o T ST | ufoeeit &
T fer T SRR § e e s 0% R

ARG FeiRa 1 S ¥1 wreer vd RSl (@iaeT,

g, e e uREe &y faym f arer—
T A R ST b ST W | B e Rt )

MY BT AN T famer § ol ol Bl R BT B

forg fahan o1 2 | B el # AnRiedr wemr & S 2
t fIaRYT G F fadRor 1 wany fobar Sy 2

2.11 ¥&&Tdell (Terminology)

(1) =R UHD (variables)—=R THD ¥ AR ATHD
el & 8 o sidreis 719 awg B 2 |

" (2) WU Ad & gAY fauA (standrad error of

mean)—mﬁﬁwﬁwwaﬂw%ﬁ

|1 PR P . 2 o o e OPCE T (3

- g # BIC Rl &y Rues @ oW s fhy |




T

IqD FHY fIerem B, | 9T I W U St B |

o

(i) CSE, or e =
qgi, SE,, =¥ed &bl gHg gi% standard error of mean.
G = W 7 fger

n = Qe @ s—ch‘rs?ﬁ El'?f AT |
(ii) standard error of median |
SE,,, or Md=12533
(i1i) standard error of quartiles.

g
Oy = Oy = 1.36263 N

(iv) standard error of mean deviation.

' o
SE or G. —6,0287—”-

o] &

(v) standard error of quartile deviation

o
Ooo =T8672 7

(vi) standard error of variance.

(vii) S.E.of Difference or 6, = o’ + oy

¢, or (o, — O,,) (for large sample)

(viii) o, or (o, - 0,)= (for small
sample)
X=X,
(i) 1=
D h
x) t=
or

T2 J01 B whed
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SREYiA 1 gl . -

(xi) of ,oi (SRR n, T n >30)
n on, o
t=‘ X=X,
(xii) ol o3 (PR n, T n, <30 )
: Ry Py :
(xiii) IRIT BT T
'3
GD B n-1 o
| FEl n B I W -1 BT IR IR R
(xiv) B =g B firg
t= X_‘u\/n—l .

I

.t= y X‘\;‘”"‘Q«
1-—_}/2

2
2

(XV) ANOVA F ratio = =&

2

R
YRR YR 3

39 59 PR A GHAT O R © |
T & T YERIT
TS & reia YaRo

F =




I 91 Bie wieaet

212 @ HATHT Ie: qHTfaad Sy (Self-Exercise
Questions:Possib_leAnswers) ' ,

1. 39 UH b S § AU, @) 98 He & 95 aFR
B W D IR, awqﬂwaﬁﬂmmaﬁfm
fogar aui & ¥

2. 48.746 TJAU] 51.254

3. SEx -x =143, 3 (inconsistent)
4, . O(n-x)=146, 3R ITRIF € ok W I=<R 9ad
&I € 98 39 PR W G AT ST 6l 2 | Differentj

is insignificant, hence it can be assigned to chance causes)

5. diﬁlr;_rgm =10.9, 31?[ W g (Signiﬁcant) |
6. ww%wﬁ@%qﬁ@ﬁaﬁwﬁwmﬁw

ao-rzrviﬁaﬂm%‘!

7. 9 U & SER A ¢ q7 F 0@ &1 qof SR B
TN IR ¥ IETEXON BT Foerg A BT T |

8.(1) ww%wﬁa@qﬁwﬁ%qﬁwaﬁﬂmﬁmﬁ
P Rrgar fore 21

(ii) WW%Wﬁ@ﬁéﬂ%ﬂ?ﬁEﬁW&iﬂﬁnqﬂwzﬁ
YR SR t AR, F AeR0T U9 2 faeRel & fawr #
%ier ¥ forge & | |
(iii) 3 U B TR H ¢ Wt B A § AR ¥
SETERY feed forgT 7 |
(w)Fﬁ&iWﬁﬁlﬁW@fWﬂ%ﬁ‘%’@ﬂT%l




wfeeeia @ wlemr

24

(v) é@azﬁmﬁaﬂﬁ@r?ﬁ‘rﬁazﬁw e fora
R | |

2.13 SYAM RId (Suggested Readings)

Levin. R.I., Rubin. D.S., (2004) statistics for
Managefnent, Pearson Education (Singapore) Pvt. Ltd. Indian

Branch, Patparganj New Delhi.

Gupta S.C. (2000) Fundamentals of Statistics, Himalaya

- Publishing House, New Delhi.

Elhance D.N, Elhance Veena, Aggarwal B.M. (2000j
Fundamentals of S’gatistics, Kitab Mahal, Allahabad.

Kothari.CR. (2000) Research Methodology.

F érg’uson. G.A. (1986) Statistical Analysis in Pschology

and Education, Mc Graw Hill Book Co. New Delhi.

Kaul Lokesh (2005) Methodo’logy of Educational
Research, Vlkash Publishing House, New Delhi.

Kapll H.K., (2006) Elements of Statlstlcs Vlnod Pustak
Mandir Agra.

- Pandey K.P., (2006) Educational Research,

Vishwavidyalaya Prakashan Varanasi.
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ShI3—3 3191’71%1?:5 ﬁ'@l’qT (Non Parametrlc Tests)

sTﬂ‘s‘ EdR NG

31 TGa¥d
(Objectives)

32 UR¥™
(Introduction)

33 VTS RN AIUTEe fhSl BT WAy

(Nature of Parametric and Nonparametric Data)'
34 e fafer
(Non Parametric Methods)

341 PIE A GqE
(Chi-square Test)

342 BIE T WY FHI IuAAAr
- (Utility of Chi-square Test)
343 P15 o qRewr H yif¥a engfeat o
(Calculation” of Expected Frequencies_.in Chi-

square Test)

344 oS T B A A TG R0 ) aRepedT
P YR TR AT | | |
(Calculation of Chi-square with Hypothesis of
Normal Distribution )

345 T T OGO GAT HH gl
(Chi-square 'test.& leé;s Frequencies)

85
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35

3.6

3.7

346 YcH HARF BT R

(Rationale of Yates Correction) -

347, 2 B ST AR F HE @ @ AOE

(Calculation of Chi-square in 2x2 Contingéncy
Table) |
348 2x2 ARYN TAT ISH FARHA

(2x2 Contingency Table and Yates Correcti.on) |

349 H1S I qAT VAT Tl bl UfeIerd o AR

TR A |
(Expla.nation of’ Chi—sqll,lare .and Observed
F req_uenc‘;i‘es_ on the basis of Percentage)
3.4.10 PTS—aF TN AT BT TRBET
| (Chi-square and Hypothesis of Independence)
{(Other Non-Parametric & Distribution freé Methods)

354 TR UNTOT

(Median Test)

352 o Rl

(Sign Test)
353 A =R g ol
(Sign Rank Test of Differencé) N

(Summary)
W e U FEATId IR |
{Self-Assessment Quiestions:Possible Answers)

T




3.8 QA

(Terminology)
39 Sl gwe
(Suggested Readings) |

31 SR (Objectives)

T9 TP BT AT PR B UTEN MU
o TTEE T SITeel Hichg! b XU B F AT
P4 | |
¢ &1$ g7 TKIETT (Chi square iest)aﬁ frdraTe g
. Yo YT D -ARIR B ISR T B YIgT |
o WHD WETUT-(Median test) B ¥ &M BT G |
. 1%!75’ T (Sign test) B F HEH BN TG |
o E P ofFR TG (The Sign Rank Test of
Differences) @ @ |

32 URw™ (Introduction)

yrafore qiker iR @1 Tae RrefiRad gl

et G W T T ST & W, ofg SRR

e waTeel e fear T Bl g, 99 sy 9l

T W w9 § ORI 8 g e @ e

Wﬁﬂgﬁ-'ﬁﬁaﬁﬂﬂﬁiﬁmﬁﬁﬁﬁﬁlml

fausia smafers. diReyesT ufafe (Nph-paramf;tric statistics)
Bl g (e gemell # g ¥ | yer: O W H ST

st g
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=ITGET (Non probable sample)W I ﬁbTIT T B | fgd
; 79 SUT Wﬁwqﬁlqﬁﬂuﬁ

7 IR wad B sl e ) &) dedr § ok g
_ﬂﬁliageiamu?raﬁeqéwaﬁm&ra%qf%ﬁuﬁ@ﬁzﬁr
=T far T 8

N &H!ﬂd&ldvsliﬁfﬁfﬁﬁ'%\lﬂﬂagqﬂﬁ%ﬁ;@

Wﬁm@wwwﬁﬁlﬁmw
-mqﬁmmméaﬁqﬁwﬁm'

2 | ST VPR AT ABS BT TR PR T AT ¥
ﬁ'ﬂ"?(skewed) W%I@Wﬁm gATHS AT
T ST araed X 3, Efefrﬁ?s——rﬁrma%m
980 ¥ Bl ¥ |

33 YT aN YT ATHS] BT WEF (Nature of

Parametric and Non-Parametric Data)

&1 HETAHT B N Bl TRiedr @ Wi B o g

E—adeT F1 @uE w9 F FAET A e g Sy fegor

qrae W YEdl %‘,ww—cﬁwwwﬁww
JoraT Uil & TR ¥ 3hore (Estimate) STRIT STiaT € |

S PROT 9T T S TPR P 3 TR0 SR ST

fa%elwoT (Analysis of variance) &1 ST W Gﬂﬂv_@f K

TEAT R ﬁﬁ?ﬁf g AT AN 3ids (Paramatric Stastistics)

e 2| 50 UPR B NS T {0 JAHRT Bl ¢ |
U Y Sfibe V0 W B B R e U
el A BT & S B A 31fes HaTTT (Categories)




S e A Hﬁr@ﬂﬁ (Yes or No, or Indifferent) quUIeT: | |
e, o, SRR, we, ok ) anfe ¥
(Préfrential Values) H@I@ﬁ?ﬁff 3\3 A9, faff=1 g &3040

ST & QeI STaEeRT @ e ¥ Xedl 81 U
el BT w@wT u ¢ afifa el (Classified numbers)
3rerar afife amgfeert (Classified frequenci_esj ] ‘\’E?IT S
it H e R e A ke @ Wi W o

Wmﬁwwaﬁaﬁ%wmw” |
FAWT (Chance) & X &, R T ARG AT AR
ST RO AT P T gl ar e 4 8 W

3| 6 YPR B SHS A qRIEAT B PG (Test of

significance) & 3R ww%%wm%ﬁw .

JUTEe gifkarel (Non Parametric test) g1 ST 2 |

34 JHUHEd fafer (Noh-Parametric Methods)

WWNH@HW%%IWWW@W
g ST B & A Sipel v (Skewed) B T 9
PlElRED ﬁ’r@ﬁ‘ (Parametric Methods) &1 Hd Hfery B
ST & U Rerfrat 3 2 o ufafrt o smawEeer Bl
2 o b ufeelt @ gor o) W, e fHerel wd vl

T 3 T @ fUR @ AT ARfear o o¥ee R
o ??EBI mﬁ@ﬁffﬁw (Non Parametric) I7 faaRer -

- H&T (Distribution Free) At @wedt € | amrlicid afafemr 5
grenfere e ) Wi & B 81 e e TRk
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wfe e e
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- T v P Rerfy ¥ e BT 8 _

o w3 yRIeH (n) Brer &

o WY W IR UROTG W (R ) e |
@ O AESl B AAfeT BH B U N 8 |
faterat &1 we fosar smar

® PSP Y& (52 or Chi-square test)

o FElh TREOT (Median test)

o 2% Y& (Sign test)

o g %W o< TReT (The Sign Rank Test of

Difference)

W‘F*ﬂ'm PES] (Self Assessment Question) 1. 3T
fAfEraT B srgwRon &7 aof @y ?

341 B3 T () ey (Chi-squaré ¥ test)

STUT A ﬁ@?ﬁ 7 Prd EPT gRlEgoT (Cfli-square test) Ueh

y9@ fafr 21 390 aferor & = @7 S Mo wred R

B ST &) Brel R 3 i SR FE—t (2
HIYLH YA 1900 ﬁ.ﬁa‘mmﬂ S A IHT g Ufda
HCHT (Observed Phenomenon) eI ﬁ?@'ﬂ JENRT G
HcHT (Expected ]:"hen'omeon)ﬂ% 3} ffffr AR BT o7 |

e T (%) T BT RN FEI: A gewd il (data)
. AR A ST [epar B, 99 Yeod W By g (Classes)
. SET JgfeTar (Frec-luencies) 4 g fpar ST qP | 39
- T gRT Uh 9T H Uh gR&GTHT (Hypothesis) ?1%

T T ol T A TR G-




3T Ud ¥ 3 =RT (variables) BT HRIPBT Bl NIk
ST ARl & i R =R B B8 T (x2) D A BT TH

T 2T Y AR @ S A S adt | ot B
Hﬁ%ﬂﬁﬁﬁﬂ?ﬂﬁﬂ%ﬁ@mﬁ(Addltwepmpeﬁy)ﬁ

-2

3.42 HTS @i () TOEOT &) STARIET (Utility of Chi-

square Test)

(1)

(i1)

(iii)

(1v)

BIg—a (xz)tlfra%w » Ho WE SuanT FefaRad

T My angfeal (Observed frequencies) =T QF&T@TH '

TRl & oFaY @ ArRiddT (Significance) Bl T
ear ¥ 39 wQeT gRT ¥E W & O '
gl A 3R ﬂ'ifﬂT I (due to chance) & 3FTT
et Fdy e B PO T SR WTAT I & |

1 TR g7 T T TR e 3 ARl TR T, I

TR TR TG BT AT, U & GREGTAT B AT

Y& | fam S e € |

O UGEO ERT Uferd a@fcl(ﬂff &1 fdae Sugad
EreING Gﬂfjclrl?ﬁ (appropriate expected frequencies)
W TR BT | U e T SR SR, faaRer

a%qﬁmmm.maﬁé%ﬁm%aqﬁmﬁ

JFHdl B

o qder BT gEE W Reftrt # Swaeh g 8
ﬁﬁﬁfﬁwfﬁﬂﬁﬁ'ﬁ (Sample)ﬂ%ﬂwm (Small)
vsﬁr%| |

9]




w1 qdtegor

92

o T L, T @ et RO Y e
| U fHY A dret TROTHT 9, WA ORI R g

. H%Wﬁra?ﬁﬁﬁrmgd T B | cms ‘m‘(x?)iﬁﬂﬁsﬂ |
TR - '

| = Z[(fo fefe) } |
S fo =y /R e @ SuRerR
fo= Pl R R o amafR < wuRerfy

- G eATHT YT (Self Assessment Question) 2. BT
T (x2) T B ST Fargd?

343 B3 9 qdEer #§ ynfia ngfaal @) o
(Calculation of Expected Frequencies in Chl-square“

Test)

P A e s @ e @ e wm:

A IR BT FERT R W S
e WM fdeRor # UR&AT (Hypothesis of Equal

Distribution)
¢ TN faeRer & gReEeyHT (Hypothesis of Normal
~ Distribution) | |
o G fdaRYl & URSHSUT (Hypothesis of Independent |
Disfribution) | |

SEENT 1.U% 5T B 72 PR @y A i-are,

dIelT T &1 & g 0= T @A B B BEl 1|




S TR (liking) @ STER WR fyefeRad smaRwEt e

g% | TG T SIS TIRT W IR IR § |
T 5 W A @1 | @ | @ | e
3TeT—3TelT I BT TH=< 6 | 42 12 | 18

gel —

ufvg Gﬂlql% qT frequencies observed (fo) | 42 | 12 18 72

YA SRl frequencies expected | 24 | 24 | 24 72
(fe) |

(fo-fe) 18 [—12] -6

(fo-fe)’ 324 | 144 | 36

(fo_ﬁ;]l 135 6 [ 15 21
fe .

Z('ﬁ)—};fi)_=(l3.5+6+l 5)=21

df =(r-1)(c-1)
r =Number of rows

¢ =Number of Columns

feufl-—Swiad @ &1 yAnT 9 fHar amar 2 e
il o IR ) e 1 W e B ¥ | oeg o9
uRRfY § o9 dfderat @ e daat Ua & B §, a9 df
= (r-1). T YA fHam ST & S7Qq Jaf df = (3-1)=2 8T |

Y2 ARY BT 2df R @A ¥ FT BT & [ 5%

arvrafers oferoT
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R, %‘a‘ra%%mﬁa%a‘ﬁﬁw faraRoT SReger . 2

ﬁrwmzﬁwwwmﬂsggawmﬁwma‘?ww
2 agﬂﬁgz'l‘aﬁ:n%nf%m

- WRgA SEERY # 2 F AH I 'R W Ry

=R (signficant difference) 7 | 3R ¥ DR I qReeT

o] 1% fawar & wR W g (rgect) R faar ST g

AT U (Self Assessment Question) 3. f37

| tﬁ%ﬂ fifea ¢ AT

| can
?ﬁ?ﬁrm | 31 469 500
216 | 1784 2000

3.44 D13 M D A B 79 QAR yRbeuqr
b TR TR IUET (Caleulation of Chi-squs . with
: Hypothesis of Nermal Distribution)- |

SRRV 2, U® WRIET ¥ 100 [l & o H}ﬁfﬁ

& W 7 SR qeaie w5 ¥ afe st ¥

Wﬁﬁmma#rmﬁmzmaﬂw'méeﬁqq
FE IO & {5 g @ wereer  farenfefalf ot ey
fqawor & | EIFT@ CRINICERIREN '\ﬁlﬂ?ﬁl IR BT e
?;}?

AT Qe % S I ) SwERI ) S A

Py ey

{11 Mure P e L warrag m Y Yy

ERE A T IgT AS L 37 AT 99% fAvarT Bwwr
‘WWW%%WEﬁW(hkmg)ﬁW




Tew @ o] 95T IR | doR o |aw | awT | e a0

T v E D C B e
A
ufera agfeerar 10 | 30 35 | 15 10

(fo) |

: g faaRer # 100 faeniial o AT wvet |
fiaRd &  forg FrfRad o enew® Bt
Tel— | o
et e faenfiat @ ke ar= faaRer # suE e
TJHI @ ST 3R £30 @ oIl faRe 2 st 100 faemelf
—30 W 436 dF 20 60 M1 do fAaRa & wawe faeme
5 @usl (A,B,C,D,E,) # faaRd g, T TPR TAG GV
6G /5 Al 120 & eFaxTel # fawnford g |

[=]
e

—t— N — — —
Q

l |
I
I
, : 0.9
- I I
D | | B
E ] .
1.2c 1.20 I 120" 1.20 1.2¢
M
-1.8 06 0 +0.6 +1.8

IR SaTERY § A @Us F faenRinl @ e e w
T A +1.80 W IR +30 T WA € | FTHH H 180

TP 4641% ST 2| YF TArd AoROM " W e oc




T ST oy sl @) URGET ae & ?

gfame ol | saa fAvfa |
fo 3 - 9 12 o
' ' d
fe 6 6 12 &
S
| | :
_ . ) “ Q
fofe . 3 3 2
Yates correction (-.5) | - 25 2.5 ;
' i

fowault—eT TR 3 B fofe B F B fest
%Y 3R S AE R S &R fo N fe & e ~ e

TR AT ST 7 |
(fo~fe) . 625 6.25
(o~ 1) 1.04 1.04
fe .

BT URIOT 7M. 2= 2.08.
df=1
B ARM T 5% wWR W T =2.706

1% W W HHE =5412

U 2 BT A 5% WX IR ARGl & ol asas

A9 W BH T 3T W] Bl rd TREeT T8l Wi
PR & A g ) 3R SED! I uR$BeuH 3 B
_ﬁﬁ%l,WﬁW_ﬂWﬁj@ﬂ?l |

3.4.6 A< WINEM &1 AR (Rationale of Yates

Correction)

%5 | FTg 7 A H SRGUSAT (continuity) T @ fog I




e BT STNT fba T & | TS et @ o ¥ o Y
STIgITAT & W& 5 W A B & T4 df T /13 1 8l ©
(T2 VT 2x2 @) ATfereT # BIaT 8) 99 Reafd § Iey e
¥ RT3+ Hg@qul BT & | |

2x2ﬁWﬁ$WEﬁf@W3ﬁ (cells) ¥ = T4 41 4 -

ol T a1 2 PItcHRIT # uefi Rt (fe) @ ke 5
% ¥ Vel & SN Rty ¥ I Gelee Bl Araegehar gsit
2| T4 SH DISHI H 5 96T o © | TAT W™ I1T (column
total) U& GFRT INT (row total) BT ReR & & forg g
TR SSh! H Heled {6y 9T g |

2x2 AR & AU e I e g

a_ 2Afo-fe)
X e

SETERYT (3) 3fe! B HWR & G H 7@ W

2_ 20257 _ 2x6.25
x 6 6

_ 1250
- 2.08

%@ﬁ:—wﬁ%ﬁ?ﬁaﬂmﬁmﬁﬁ?iﬁnaﬁ_

IS & b YRR AGTAT (fe) @ AM Ml DISGDh]
(cell) T B |

3.4.7 2x2 B TEIT ARV H y? BT VT Calculation of
x2in 2x2 Contingency Table)

s _ N(AD - BC)’
X {4+ BYC+DYB+D)A+C)

SQTBRVT 4—UF [JeITeld ¥ HeTl 10 & BT Bl YAIOD

amraferss glegu

99




o e foreafe wieror < T R =ed &1 Aghed 9w

. d gY 40 BT @7 T ol | THH 23 BF I AMD
TR 7 3R 17 SHQ 9 O S UBR 50 BRI @7 6 =TT
TrgRed fafer g1 far ar RS 22 WEy AP WR 28
gad S o | o TR § s, rsfbal W IR # srew

g2
o aer o
qeh § | aFe 9 9w
_ E??I'_>[ G C(A)T (B)23 (A+B)40
BTATG (C)28 (D)22 (C+D)50
(A+C)5 ' (E+D)45 N=90

N(AD-BC)

12 = (4+B)(C+D)(A+C)(B+ D)

T3 # A,B,C,D, @ T RS T I§ U el & |

2 _ 90(374-644)° _ 162

40 x 50x45% 45

A —

5% TIeqT ¥R T = 3.841

1% fagag & ¥R TR = 6635

df=1, 1df IR FEIHar & (10 x* BT ARCY A IMIvgh

Rl dmswﬁxztﬁTHﬁwé‘cﬁﬂt?rﬁaﬂﬁa%T
I IRG @ ge &Y S B 5 orsd 9 orefhal @
frreafed F @15 TRie e T8 2|
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3.4.8 2x2 GRUfl T ACH HIEA (2x2 Contingency
Table and Yates correct’_ion)
o 22 R A AR PRl A W Rl v B
Y agfcral o W 5 W 9 Bl g, 99 Rafd # faer
TR JAgfeant (fe) et fd €1 o FoRed & gz
P YT T ST aﬂ%q:—

a1 N(4D- BC |-N/2)?
(A+ B)(C + D)(A+CYB+D)

%ﬂ:ﬂﬁ:—|AD—BC|W%@TEﬁ3¢9§%ﬁ?WaﬁE
IS Y F forr AT €| 39 G B WA SereRr 4§
F W — |

., 90(|374 - 644 | -45)°
© 40x50x45x 45

=1.12

SR U o 32 162 | FHN &9 B | IST AR
T 99 %? B MBHR B $H IR 4l & | g vl & vre

B W SR B SI E JUT- SAHT T e @

o7 ¢

| €T oM 2 10 12

ST B 1

WHATDA e (Self Assessment Question) 4. fo<ir
R W g6RAl B gforerer ¥ wrafd yamt 3 7 gRem

AMTAga | M | @

AT e | 6 6 12




st 1 s e o s o 42 TReer AR o A B T

w® feny ferfey ?

3.4.9 ®I3 a¥ (y?) o dfeE GTIT{ﬁ'?Iﬁ @ gfava &
MR R ATEAT (Explanation of Chi-square and

Observed Frequencies on the basis of Percentage)

SEERU-5—UF e BT 10 71 4 | 70% #4013
ST il & T 30% Wi # e eRar 8, Ay T
fepebe P B 3rgemet AT (favourable decision ) TRINTAR]

g7
gl —

fo 70% 30% 100% -

fe . 50% 50% 100%

I(fo-fe) : 20% - 20%

correction (-5%) 15% 15%

(fo-fe)? | 225% - 225%

oy = 2(;2}5) i
FE T () > R H W AW Py e aedr |
Reac TR &1 H — |
N
. (ﬁj

T R 3 2 SR A 0 & o

' 9x10
- = 90
102 | - 7100

I
4
g
H
I
I3
:
3
N
H




1dfq‘\rweifﬁa7a%%mx asrwvﬁﬁmmmﬁ
fAefeRad g =nfey —

5% WIN UX =3.84

1% ¥R I® = 6.635

TET > T AT SN QT AT F B R 3 T8t I

GREIT Wied g Bl 2| Il frde oam @ ffy
HATTERT B 31T Y B |

3410 B T () dO w@dFaT # RS (Chi-

square and Hypothesis of Independence) |

I TP D e # W Jmgfeqdl BT R U
TP TR B RET 8, g FH-F TR B R UF o w

W B &, O Reftr R B e R IS uie e

Ve 8 6 FPR B WReer B W B aReea
(Hypothesis of Independence) &T ST & | 53 Sieiey 7o
W @ A % AR & ot 8, o v W @ ey
N U TR N BT Ah & | 39 UBR 9 GRON BT ST
AR (Contingency table) HEd & |

;3 a |QII|._.6._

'Qﬁtﬁﬁﬁﬂ@%ﬂﬁg%ﬁﬁ%ﬁ#ﬁﬁ—wtﬁww

PN W AT D Y Th sege Ay | arma @
aRoT 2 f&3 T & Saigd T ored g orefhat @ W
o H wRfe s 27
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L2} ol i G iy

fetar

i 18 20 34 72
| osE 16 36 20 72

AT 34 5 B 144

fore Fr=forRad ToFT avd 8-
(i) aaﬁs144qg—ofmaﬁ%mﬁwaivﬁms4
N | | |
_ - _ 34x72
a9 72 S & 144
: =17

(i) 9B 144 BT BET B WA F Gel T B THT 56
= | |
| _56x72 -

w2 v v 144
: =28

(iii) W144@Mﬁﬁ@1ﬁ8ﬂ@ﬂ%mm
2 |

54x72
T 144

=27

SO SRR T A Frelbdl A wer wa ¥
srege 2T S g A e A T B forg emfeRad v

i )

qd 72




[r| e Yl 4 atT
feT
fo 18 20 34 .72
wefear fe 17 28 27 72
fo- fe 1 8 7
| (fo-fe)* 1 64 49
(fo-fo) .06 2.29 1.82
fe
|« dren Sy i
ferr T
asa fo T 18 36 20 2
fe 17 28 27 72
fo-fe , 1 . 8 7
(fo-fe)’ 1 64 49
(fo-fo) .06 2.29 1.82
fe
= 06+229+] 82+.06+2.29+1.82
=8.34
T gr=(r-1) x (c-D)=Q2-DE-1
=1x2=2

2df TRIGAT & U aegd ¢t RN A A
5% fIgqy @ WR W =5.99
1% fA9a g & R TR =9.21

Wwwﬁwé@ﬁ%%wxzwmﬁm
P 5% TR I & UReg fATI B 1% WR R ARG 7L
%l_aﬁzgﬂgs%ﬁ?wzf%wzﬁgm%%ma
el o T ¥ Wi R B

TR TR
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TH UHR AT AR (Contingency table) 3x3 2T
AT nxm B A B el & ISH P13 a7 (32) D A
o AT @ fafy S R S R Gﬁ’f%tﬂmaﬁ

ol @R

3.5 I IYTA AAAr faaver Haa fafrai (Other

. Non-Parametric or Distribution free Methods)

351 WEATS TOETT (Median Test)

AAH Q&0 BT YA &Y TRV Ui g

(Experimental group) ﬁ?ﬂW = w9 & s
ST BT B Y A ST 2| Umer I W Y U

Y X7 I & foTen Hele A Y&l 8 Afe QT vt
B AgReE T F T ST ¥ forar W Ayl
A D 1/2 Ui YT TG D SR TG 1 /2 TG
Jige A B A RRT BN TRy | IR IR &
ST & o 89 2x2 |Relt &1 iy wd 42 @ o 9
SMTEAFe 2 | 5 Ry A B HUR T A (Above
V/sbelow)a%@mﬁmﬁ%aw'@ﬁﬁvﬁw-
A1 3T (Experimental v/s controlled) WHE @I BRIl ¥ |

'BT{ETUT7— | -

TN QARTAT Y S < Y o 18 o A B R

Ud Y & 4R B fed GRie &1 1 | v 39 woR

<& T b AR B 5B IR F BNy T8 @y urdy |
T UECT WF UANTeTe & ok et Fafg §

L 7LL) [P+ RS R0 71|13 B i Vi 1

[1io0 s e mra e [T e




- v va Rl wEh W R A wer AR !
P S AR | T (+) F B TP D G B ST B
@?ﬂ'ﬁ%ﬁﬂﬂﬁ%ﬂ%ﬂ%ﬁﬂ%ﬁ%%%ﬁﬁ

" N=14 [ N=18
Experimental | Sign Controlled Sign
TITHS fre | frfsm | F=
53 4+ 48 -
39 ' - 65 + | ¢
63 + F 66 + | |
36 - 38 -
47 - 36
58 1 45 -
44 : 59 +
38 - 53 +
59 B - 58 .t -
36 - 42 -
42 - 70 +
43 - 71 +
46 - | 65 t
46 - 1 - 46 -
55 +
|L 61 ¥
62 t
5 +
— HeATd (Median)= 49.5
IR ¥ &) TR B uriD 2 + O TS (mdn) |
S A gi-fE WP A AN A R P v en
SRy 1 T TR R TeT 8-Sl S NI g 107
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| @ﬁw(lowé'r)mﬁmﬁﬁamw%‘ﬁw%gqmﬁ

& 5 a8 v o aren e & R 7w e & R @
3l wraemel & o

TS WE # 9ISd 7 Ut @ 99 aeie O
4%@@@@%10‘%@%1%%%@

ol ¥ ifSd 9 UNaTRT @ 99T 5B 3 euR 12@?‘!%[

6 UThid 3 |
s B | weis ® | A
B NIRED 10 g 14
frafa 6 | 12 18
16 | 16 32

| Wsﬁwa%wmxzwqmﬁmqaﬁmﬁw

1 9a|_ 32/
2=32|(1120 24| /2) iy
16x16x18x14

df = (r—1) (C-1)

=(2-1)(2-1) =1
1df R ARIEN B o7 2 &1 AR & angeas qr9—
5% RITa & TR W = 3.84%

Ve

1% RI9IRT & WX T = 6.635%

ORI SETEN H 2 BT A 347, e @ <FF wR

Wi 03 43 e rE AT

15 22 1 D ATy




(1%, 5%) IR f&3 TR armaeas A ¥ B9 ¥ | ord: PRexelyg
iRepeTT T el fbar ST 2 | S1eife] YARTIcHS g &l
W ARe w0 W Rata W @ er ) 9 5w
U I&T0T Eﬁr WY Udh el (One tailed) 2 3d: &H DT b
& 5 oftefr &1 g AR R = gear 2

AYATHT YT (Self Assessment Question) 5.

fewofy fafeg—

| RRTET T (Self Assessment Question) 6. Tl
ARl B IR 7 10 GouT Td 20 Repdl o sih 3 gbR
- J | .

QWY 22, 31, 38, 47, 48, 48, 49, 50, 52, 61
e 22, 23, 25, 31,33,34,34,35,37,40,41f42,43,44
44, 48, 48, 53, 54

T S Y] & Sk | S Tl g9y ARiE w0
=1 8° wegles U BT YART BIRTQ ? (Fedih 41.5)

3.5.2 e gdi&or (Sign Test) |
faeRoT gaa qRlerolt # forg weror Us Wl fafYy @ s

fafer 1 =i1d &= o1 21 fSa=a= T T8 @1 8 | 39 ueror

HYec W a1 R W 9REid TEd E R e o e

R T qERT Fraf W @ §1 a1 f o Wi
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BT & IR T AT AMMBANY (Treatments) éT STl &,

, %Wmaﬁ:ﬁmﬁﬁwaﬁwﬁcbmﬂﬁqiﬂ%

& MR W Bl Sl & Hifs a1 Reifdh (condition) #
3TTT—3YelT AdTAT & 3fidhrs U 3Tl &1 819 | J&T
T Reafd # afwmet o1 gt R & sriwst | germ S

FOTCH® | 59 I § TH STOuROT  (Assumptions) ST HFT
s @ o afe < Rerfcrat am wgel # i o it @, 9

b el a1 Rl & 3R (differences) W w7 ¥

FONHAD T SIS a2 § fRIaRd <& =1iey el wre
afe geTcA® (+) forgl sreray W el (-) ®1 "
T R o o I gl drern @ ReifRl §
SR BT €] 3R @1 ARfET B I A A @

"m%q?mﬁﬂhaﬂﬁa%%wﬁﬁvﬁ%%ﬁ(%)am

(-) ¥ g8 <@l ol 2 5 e ool & R &9 2 s 99
PIEA (NP FHT | AT H § TAT YT 7T (observed

© pairs) @1 T (N) & 3R R & 770 9RO & gRT () P

A P AR B 9T B ST ® | A I /4 A
& forq 3 T fazaw & A= Wi @ 79 9§ afde & d9

T AR Qg T R U A @ SRIER e € 91

ﬁﬂw@wm%aﬁaﬁwrm%%mw
RISES




SETERVT—8— P e

Ter WRIET A 17 faenfit @ ufafdsar o @ 99 o
Rerforat ta Swivie @en gadt SeriE Rafyy # fog w3 €
STed), Far et S Reift & aRomeT ¥ wefe s 27

faemelt | Swuw Rufa & Jerd Refa ¥ IR
gfafshar sra faehl | ufafea oa fash | (Fee @)
AHvE N dovs H (D)
T 240 \ 320 -
| g 280 1 80 -
gfte 260 360 -
GRIDED 220 240 | -
LICIEED] 260 260 0
aregiferdr. 240 260 | ~
AT 280 . 280 0 /
ey 200 240 - '
T 260 260 0 . o
BT 260 240 -+
e 180 200 —
TR 240 . 260 -
wen 260 240 +
fagdt 240 ‘ 280 —~
LRI 220 240 -
<qH 260 C 300 —
PRI 240 280 —
gD g - 2
RUTHS g - 12
T g — 3
11
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HAKRT YO AT DI F&AT (N) = 17

S URweq © ST Refat @1 aRem ¥ weies
R B |

URC TR # 3 A B IR ST AT A

T e T o O Reif A w0 R gt

e W@ (N) & Pt Ry o 81 @i o
AT 1 AT 2 BT & q9 gUpT ifaH aRUMH R BIS waT
Fé} veaT WReg AR TE WA I <EH 2| 79 oy T
AT BT gD (+) g § o @l oMl W @
FONHF () fovg aren W | forar onar 21 IS s9d
qeEr W 1 Y AT E G T4 SHD 5 AT P EHIAD
T H qAT 5 T DBl RUHD HAT § SIS o1 =Ry |
T8t A I AT H 1 I AN B g (+) e = e

1 I BT RUTHS (78 [T | S od & R Y 1 I

P 5 ﬂm_a?r%ﬁm RET § qAT 5 W BT SROTHD ]
¥ o ey ¥ |

3d:
+pREIH I = 35
— PRI G = 135

TET T ToIegl (+) BT T e oTewep frel (—) b
e BH B AT GAHS Rl Bl & (1) Wlae s

U a1 SIRATT | (I I81 R STUeTdd SKUTcTd gl &

FEIT HH BT @ S r HIHT I )

3ragd

r=3.5




N=17

ﬁ%ﬁmvmﬁﬁa@w%%n(ﬂmmwzﬁ

N R FrfeRad 8T =1y |
1% g TR ©® - = 2
5% g TR W™ = 4
10% g TR & = 4

?JETrEHWB.SﬁfEHR?EI%S%WWWWﬁ
HH 8 |3 I IR Bl 54fdeaqr & TR R R
FR HHd ¢ | g qeror & aRol § 100 96 B @I W
r & A ARG B STa B Sl bl 8|

353 ®H A=a¥ fa-g ud&@vr (Sign Rank Test of

Diffrence) -

50 e @ ufuee v et ¥ 98 R
weror fAfer 4 e Iuged O 2 wifs s wleror #
Dacl WEd I (observed pair) & 3fcR o URT Bad &
FIH® T SRV fogl @] O & SR WR ) ol &
frg o9 SR forg oo # T Rerfaai # vgel arafdes
%wmﬁﬁgmwﬁﬁ?ﬁawﬁmw

8 Y UeM Y ST 1 e BIET AT BT HeM B

(Rank) T SO 931 {1 P HA 2 T 39 UHR HH
TRAT 3 4 AT 5 & HH ¥ UfEd T B MR UR 98T Il

SR 2 1356F Y& B & I 94D hH B Uscl SHPI

qRdfde g o f&ar ST © | 39e U OIS Al

i3
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SHOTTF T BT STTI—oTerT T o forg R S ¥
I ST eTT—erT AT T B fraT Sl &1 5 Q4
TR & (TP SRIaT FONTTH) AT AT 3fUetad DA BIdl
& S ) AT B iR R Rar S ¥ 1 A B

,WWWQ@T(N)%W‘%@%Q@W%W‘

P ARIFA B T B 9 B |
4 fafy &1 7raa o5 2 1% <M1 Rufadi § o1 e

. R, 9 3Nt Refirl ¥ wre ot @ w5 @ for ¢

IS + TAT FHOTHEG-[Ca A T4 w9 F fadqia e
ﬂﬁ@@?ﬁwaﬁﬁﬁwﬁﬁzﬁ+w—ﬁ%‘fﬁm
i iy iy (T)NOD

4

S qleNI—9—

Wﬁﬂ?ﬁqﬁaﬂ%@maﬁﬁ‘rﬁﬂﬁiﬁﬁaﬁA
o Refy e ¥ 11 fenfiay & gorAs AF foled &
1S FAT1 It ] ReIfcdl &AM 7 anf@ o R 87

faemedt | Reufa | Refa IAAX |+ | —BH
A B A-B
A s | 5 5
B 6 | 13 7 -8
C 5 o. | -4 | 4
p |0 | 1B | 3| |3
E. + | 10 16 | |65
F | 6 | 16 | -10 10




e 14 -9
8 .8 0 _
12 10 2 | o
9 10 -1 -1
5 11 -6 6.5

il s Tuar fbar S 81 I8t 11 fenfdy § @

| Wﬁaﬁ@ﬁ%%ﬁwﬁﬁmﬁwaﬁ
B BRSPS HA 8 AT T R T N=11-1=10

201 | sirqa <t Refirall & areR 21 Wi & Rrg & T
T NARIBAT Bl ST PR %IW$%@?WTWW
Mg A Iuferad 8-

| ﬁaarﬂa%w\fq?
| 'S%ﬁ%lﬁ:[a%?ﬂ?q'\’ |
10% REa g & "R W = 6

1]
[\

i
W

H%Traﬁrqﬁiﬁranﬁz%‘l_wwﬁzﬁww |

A 1 % fawar & WR R AE B | g8 AE 5 @ g
ReIfcrt ¥ Wi 3R e Tl © | $9 DR 37 IR
B 1% RTTE B wR W oo o o omr &)

3.6 NI (Summary)

| W%mm@m%mﬁawazﬁwﬁm%ﬁmiw
B S B g B ot adieror ( (32 or chi-square test) AEaTch
e, e e, e B SRR TR BT R
AT 81 P I IR0 B A U "eAT B g §
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ﬁ'ﬁiﬂhﬁw.

£ 10

ferer SgfeTal (observed frequencies) TrRIT FedTi3I Jgfeaar

| {Expected frequencies) ® 3R & T& ARAT FRaT & fo

VT IR ARl (Due to chance) & 3T URIT 3N

A T B HRY I AT ©) Pl T H YN
argfratl @ o & oy ARrE-faaRen, gaEr fdaRer

oI i RO 9 IR BT R R S ¥ |

R it 3 Y omafirt B O & o B T
8§ S sl b AR A v 9 s
qﬁ?ﬁ%ﬁﬁﬁwmﬁuﬁaﬁﬁ%amwm—ﬁﬁm
2| w0 & fory U@ W (fo-fe) & 7oA W 5 WA
e €1 ST & | R ey < IR Y g e R
% T | TEH T B ST R g Y TR
TR 7 ST XA & foIT BT TET BT Joedh AT

fpam ST &1 ORI Ul °) WHEl @ b U Ry Wy

TRIET # UTQTHT (scores) Pl T g H e forar wirar 2

N for o 8, 79 Q1 e & Ui 1 AR wgea

TG(F B ST SR SIS Q9 BT IR T FOTHS foum

# R TH FAE B o ¥ faE wer ¥ v W
& YT st BT A T AT A ¥ S TSR
'Wmﬁwaﬁwéwaﬁw%(agn)z%m
TN W & ST 8 |




3.7 & YAidb 9 Ifdd Ii¥  (Self-Exercise

- Questions : Possible Answers)

1. 39 U & Sar A ree. faftat o snawaear
Syifar ud o Wit @ uRRefRT BT SeorE
&R 2 |

5. T WET ® SR § QU] i T T Y SRR
& v ¥ der e Sufar & Regall @ wfivar.
forer 81 |

3. %2=.05(1) = 3.84, URITOT 42=14.66, 2 BT A 0.5 TR

| Wwﬁx2$ﬂﬂﬁa®$%aﬁwqﬁm
- v B B .

4, Y2 ORI 719 1.6875, ARV Hod 3841 W TF & 3N
@dﬁaﬁqﬂ,éﬁfmwaﬂ?ﬂﬁgé‘l\mﬁlmda -
2, v gl -

5. () o e B O § Prd o aerr wd SR

T goiH AT B | |
(@) 39 9 P SR H A9 wuEH @1 Ief ud
SHS TN &1 ARAT B © |

(M) TE U B Sar ¥ WG e B N B

WL HIAT 8|

(&) U YT B IR A AU fafrgr gd STad erae
TIROTRAT YA BT gl |
6. 7oL, ¥ (FeEE)= 1.35
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G?El'm'fﬁ_ I\‘?I'cﬁ (Suggested Readings)

r"!ﬂ:
k4

HENRY EGARRETT (2004) Statistics in Psychology,

Kalyani, Publishers, New Delhi.

HiUel TGP0 (2006)@1‘@1?:%&%@6@ ﬁT-hﬁg'\’ﬁ_cﬁ
Ay, ST |

Ferguson GA. (1998) Statistical Analy31s in Psychology

and Education. McGraw Hill Book Co. Singapore.
Levin R.I. & Rubin-David's (2004) Statistics for
Managemen_t, Pearson-Education (Singaporé) Pvt.Ltd.,
Indian Branch, Delhi.
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$PIE—4 U T d YRR Correlation
| & RegressionUnit-4
i -
 (Obejective)

42 HE—EWH HT gREg

(Introduction of Correlation)

43 HE—GWY 6 IGAAQT T AEed |
(Importance and Utility of Correlation) |
44 TE—TEH B TPR |
| (Types of Correlation)
_ 45 '\I’TET—W"ET bl "4
" (Degree of Correlation)
46 WE-TEH T R B AR
{Methods of Determining Correlatidn)" |
461 v@rtes fafr
| (Graphic Method)
462 fagfer fafy -
(Scatter Diagram Method)
463 el [UIIT HT T T O
(Karl Pearson's Coefficient of Cdrrelation)-
464 VA Rrge Tore RN
(Coefficients of Concurrent Deviation Method)-

465 ROIR 9 &1 of] s Al
(Spearman's Rank Difference Method) - | 119




R 47 YHWTHRT BT ARG .
o ~(Introduction.of Regreésiqn) S | 3
474 WG B SUANAET Od A
(Importance and Utility of Regression)
472 EIT'ﬁ'CFTFI"T P TP
o (Types of Reéress_ion)
473 T Y
{Regression Lines)
474 YT qHRHITT
| (Regression Equaﬁons)

475 YAIWTHA I[UTih

(Coefficient of Regression)

TITT -l T TR T T

48 FTAT HT TATT v
| (Standred Error of Estimate)
49 T8 TR R TATT § SR . i
~ (Difference between Correlation and Regression) | :
410 AR -
(Summary)
411 9<TEe
(Terminology)
412 W i U FHIAT SwR
(Self-Assessment Questions:Possible Answérs)
413 ST qEIS
120 | (Suggested Readings)




4.1 I (Obejective) -

ww@wwwﬁ%w 3MI—

‘o 5 GrE] P AR BT TS D |

o 1Rl @ 4 e e T e g Ol T

fafy gRT qIE B H TerH B Se |
o AE TR UG B TOAT GG Sl ArRiedl &
qeror PR D |

e Wﬁeﬁw%m%ﬁm‘rﬁw@ﬁqﬁaﬁﬂ |

WW@W&WWH@TI
e TP TR YA (WH) B T B W T W e
(an3rT) o JETE R T |

4.2 eI H Pl gR9ad (Introduction of Correlation)

qﬁaﬁﬁm@tﬁﬁﬁau‘qﬁf%m SRR SFereT

Rt @ T, AT @ e ¥ T AR e T

B0 ¥ QR AT o | SART R 5% e ¥ o faft
I & T S Afdd A1 g B DA WY, SOl AT 9
T 7 Regadaar & ar F e 1 wiies R |
<o favoryor TaT e R $9 U UETY Sl Ui

RIsdryor o1 W & O W) § | 39D SRR R bl T

 oRoTE Y ST A ger e 3| 39 R § wew
TS A ug & 5 ST qemTeRT T [ Renfid el
ST W ¥ | @aER ¥ agd W HeA o H U
@?Wﬁwkgwm%ammﬁmﬁﬂﬁmm
| -t g1 4 E S Tred € 5 R St

. HE:W'-T Qﬁ ST

121




sri?ravha#ruﬁ&m
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(Temreal) # PR W § 5 8 afe & o e e
d% | A= yeR @ SR # anaw § agen e uRm
ST 8, ORI 59 W & BRI U Aof, & =_t § uRade
TR Al & =R F GRS BT BROT 7 ST B TEROT AT
W%%mewﬁwﬁqﬁgﬁ%
1 A AT B BN W 9%, B BRI -
T T B O B | g UPR RN B SRR geT @) A
mﬁ%qmwﬁfﬁgsﬁ?ﬁ%w@%a@ﬁmm _
2| SERY B fory A & e ¥ gfy BN B R B

T gl TR, gt o) S e § iR

T aRRefd 78 & & @ oo umg ue w@ren Rard

N UP O B S o7 Soorg orr, forgd farr o £ e

WWW%%#WWWH&W@
T 9¢ Sl ®, A gEe R # afe waweg Rod oy e

TR A WG a1 A @ e R S @ Syt F e

il 3 o e e T T far o W ¥

4.3 UE—THY P IUGIFAGI U9 A5
~ (Importance and Utility of Correlation)

AR RS T R o e ¥ Wy

- faeiyor o1 Ayl v #) ey wewet R o e R

Prfe o &1 Te—wm @ R § 9T ORIt §

 oRar &1 A1 vd Ren I A o T § 1 we—wmw @

MR R T 47 &1 ¥ AfF R D e G@EE R

| 'ﬂﬁmaﬁm%a%'w qahdl B | Gs—mﬁﬁaﬂ%wﬁ
S AR fageror # wera fieeh 1 waTeRe & forg




T= B IR BT A B SR W T A B g
T ey oo sudrd Rig diar 81 o/ AE—ara
T STRRp T el i eI R @, Fvepe Frpremy
sk Rigrat @ sRwrET Bv § o Suan Rig O 8

44 He—a9=< © YHIX (Types of Correlation)

(i) OIS T HOTHS WE W (Positive &

Negative Correlatlon)——

g &l AP mﬁwﬁﬁwﬁqﬁaﬁﬂﬁm%ﬁ‘r

S YA WE—NTRRT P 8, SaERvl @ forY fhe awy.

H%Wﬁj%’f{%qolw BT Hed 967 | 399 fAwia o9

2 < AT 3 R e ¥ aRedE &1 A 99 Feoer

- g Qﬁ@ﬂésﬁ%ﬁ?@?ﬂ%m-mﬁaﬁaﬁwﬁﬁﬁ
Tt ¥ fiRTae B

Giy efm qen gweEy TE—avEE (Linear and

Curvilinear Correlation)—

9 U o A B arel URacH T TEY TR A e
A Te U § B AT SN WY 9§ 9 BEd T
A B W A TE YR A PEICT | HS e
uRads &1 AU afe 3ReR 81 Al b He—Heaw
g5 N JperaT SN B
(ili) e, iR Tt TETeN WE—w (Simple Partial

& Multiple Correlation)— |

ﬁmﬁmwﬁwmww—w

B =T T8 FAaTeA
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T e S, AT &1 AT &1 ¥ s PR & B o U B
A Ao B ue el WE—w B ¥ | A Reify
ST 3nfieh Me—ereg T UIT ST § O <) A1 & |
3ifers AT P71 sreaaa Ay fohar W @ W @eERe w9 3
Fadl <1 A § Fe—awr w@nfia frar S € gur o

| sﬁa‘i%mﬂaaﬁﬁmmmm%‘l

EQHATHT U9 (Self Assessment Question) 1. 98

Wﬁ%ﬂﬂﬂ%ﬁ%?wwﬁzﬁﬁ@ﬁwyﬁ

AT BRY |
45 &YW P A (Degree of Correlation)

(i) \‘1111;"1( W"EI (Prefect Correlatiqn)

o9 oY APt & uRed I e der feem ¥ Bry
&1 A1 U Al BT FRu SerdT e AR HEd
g | W1 Reifay H wgrrem qunies +1 8, 59 el geene
T (Prefect- Positive Correlation) %8d € | 39& g
SIg &Y AR # UReT BT U WHN B TR e
faem # & dF s @t RO AEdeE ey £ O
Rerfe 3 agevar Jome—1 Bnf | |

(i) T gew=g (Limited Correlation)

- el @1 e dad e o T gel et §
3 Y I ] o AR AR W0 T

10 B ¥ Rot e ) W W @ O E-

AR HEd B V0 SN GG e @ o N

§->>7 I TR I ) A 1 LA TN LI TR

I T L R R




iR 81 g

(i) TEHIH BT T AT (No Correlation)

gfe =7 A= Sl § el ger @ feRkar 98

iR B ® srerfa il & o_f & aRads @1 v R
R Pl TG & USdl &l b 9 UeR BT AearE
wRqIfuc e fehar ST HebelT & | U8t TR WA Ol I
BRI |

4.6 UE—H 0 d Bl AT (Method of

Determining Correlation)

4.6.1 ¥@1 o3 fafr (Graphic Method)-

e A & sicfa <l =R BT TR w g
G B B A YERIT FR gr arar @ ger | At 9l
ﬁﬁ@ﬁwmﬁn@rﬁﬁwmm%raﬁﬁwm
VY Uep B 19T ¥ vge 8 € O S GRS AE—aa
TE1T, SR Al S agb a1 YRt e faem % s @
¥ O I RIS AE—wEE BN | 36 9§ dae
AR T, 31T &1, $HHT ST U fhar o7 Feal & W
STD /AT DI S el W fBar W7 wevar 2

YA

/

HAIHR HadH g

v

WU T8 S

125




yfereele @ atequr

126

46.2.f=g o faf (Scatter Diagramme Method)-

s § X o1 & w5y B & R <) SR
® FFR] BT TR € | I8 a1 ST & wRedieRor ar

"WWWW%%lﬁ%%ﬁfﬁﬁa‘rw—w o
- ol W ST SRR weRfa @ W ¥ gt 5w ARy

21 T B WIF R Bael U & a5 T 21 ¥ | 9l 9
918 A T IR SR B 3R I § Al gD TE—EE
18T g fad AR Y T @ T S A @
@?ﬁﬁ%%ﬁ%ﬂmﬂ%—mmla@ﬁr@rﬁ
HE—HRAT I HEITHD S H ype H ¥ s 2 |
AETI & YR BT B JAAT T I 8 S B




fag P

Scatter Diagrame

0
qol RUNHS AeaE

=g for

Scatter Diagrame

e aEy @ WA
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4.6.3 Bl AT &1 AgarY TJW (Karl

Pearson's Coefficient of Corrlation)

SN 5 o ¥ 5 Swew aftia AR @1 @
R AEell o GTs wu ¥ e Hie Al @
AR TRgd fhar 91 9 | 3 e o faferat aroers
S & SR SRRy e R FerT @ S areh iy &
P (R T Ae—] 0T | I8 3 il & vy
Tl W R GHY Ae—(daRoT  (Co-variance) T TP
- aeel A WA aRG TE—Tae & el qo HJE Bl
Yeb< BRI © | US e UMb AT +1 § —1 B FH
Rerd vgar 2| Fe—a TONd 1 B A ‘{U‘r HE—ART
TUT 0 VEr | eI I SURIfT &1 uar Fafar 2 |
gRWIYT & &U ¥ §F ®E T © o T AR ql B
AEdwe T0Td (y)a:ﬁ%ﬁﬁﬁ-%ﬁ?@ﬁﬁww

TE: T Td N




Weest & wlimor

!

an

Hredf W ford T fRgemt & [OFwAl B ART § $FB THG
feret=t Torr ug T BT AT @ YUFhE W T Qo] ST
fear ST 21 W@ B ®U H 39 9 w0 § e fear
AT |

= Exy

no,o,
aterat ¥ = > [x:(x_i)]
e JZxix T y? y=(y-3)

agﬁﬁrauﬁaaﬁwmwaﬁ@r%%ﬁﬁmw
3 e BT ST 2 | |

Y= 2 xy—n(a —x)a, - y)
noo,

- nX.xy—(2dx}(2dy)
U nXde? — (T de) Yn Ty’ - (Sdy)?

STEIdT

AHfesd il H-
s = n fy - (X fa)(2 fay)
T e (T fdx) n S f? (S felv)?

Sy = BTl FOIRET @l eI o

< Td y = A & Y Te (STE) @ S A A
fererer | |
n= =0l & Ua] & F=AT

 dx TE dy = ®fedd AT | A9 & Jafdae usl & fAueT

o, U4 0, = Ugell Ud quel Al &1 FA e
f= 2o B IRERAT




JdalgNl—1

Find out coefficient of correlation between series X and Y: |

ﬁvﬁxqﬁv$éﬂaﬂmﬂwﬁaﬁm|

X 26 39 52 65 78 91 104
Y 2 3 4 5 6 7 8
Solution:
Series X | "Dev.from | Squareof | Series Y | Dev. from Squareof | Product
Mean(65) | (2 Mean(5) | Dev.(y) | ()
®) ¥
26 -39 1521 2 3 9 (17
39 26 676 . 3 2 4 2
52 -13 169 4 -l ! 13
65 0 0 5 0 0 0
7R +13 169 -6 +1 | 13
91 +26 676 7 2 4 52
104 +39 1521 8 +3 9 (7
455 4732 35 28 364
31eIdT
‘Zx
p _ _J’_ _
X)Ly
_ 364
J4732x28
364 364
= = =+]
J132496 364
I gIeXI[-2

The following table give the value of exports of raw

cotton from India and the value of the imports of manufactured

cotton goods into India during the year 1990-91 to 1996-97:

g T wignng
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Fremfrac Wil & 1090 o1 < 1996—97 B 9 Wk
¥ Fod ©F B At gd Bfia g o @ s B e
fear mar 21 |

(In Croses of Rupees)
Year Export of Raw Cotton Import of manufactured
cotton goods
1990-91 42 56
1991-92 44 49
1992-93 58 53
1993-94 55 58
1994-95 89 65
1995-96 98 76
1996-97 66 58

Calculate the coefficient of correlation between the value

of the exports of raw cotton and the value of the imports of

manufactured. cotton goods.:

Hed By © MId @ BT O 7 @ e &
g & §rd Hedw ToTid S B |

Solution

|t [ o [ oo T oot Tmsmoo [ oo Trmm
(Rs. Cores) | .0 o |e{dx®)| goods (Rs. rom ass. | guh (dx.dy)
(x) (dx) crores) (v) ave. (d!.v')
1990-9t 42 -16 236 36 -2 4 +32
1991-92 44 -14 196 49 -9 81 +126
1992-93 58 0 0 33 -3 25 0
1993-54 35 -3 Y 38 0 {) 0
[994-93 89 _+31 961 63 +7 49 +217
1995-96 98 +4{) 1600 76 +18 324 +720
1996-97 a6 +8 64 . 38 1} 0 G
+46 3086 + 483 +1095

(FERC e | T




n X dxdy — (X dx)(2 dy)

y = _
WNZdx? —(Zdx)? o dy? —(Tdy)?
7 x1095 — (46)(9)

7665 — 414

J7x3086 - (46)27x 483 _ (9)7 21602 — 2116 /3381 81

~ 7251
- J19486 x 3300

Waﬁmﬁ

= +0.9041

. A.L.[Log7251—%(Log19486 +L0g3300)]

= A.L.[3.8604—%(4.289'8 +3.5185)]
=.A.L.[3.8604 - 3.9042] =1.9562 = +0.9041

9ETERUT-3

Calculate Kari Pearsons Coefficient of Correlation

between marks obtained by 50 students in two subjects, i.e.

Statistics and Econdmics:

iRyt qer srfea favg ¥ 50 fenfRt eRr U
APl B A Prot R BT AE—w OB P IO

WY U S

DI
Marks in Statistics (x) Marks iancOnomics (Y)
st 4 sie arefemre ¥ ais (V)
&) 010 | 1020 | 2030 30-40 | 40-50 | Total
0-10 3 7 2 . 12
10-20 5 8 R 14
20-30 4 6 2 | 12
30-40 5 4 | 09
40-50 3 | 03
Total 3 12 14 12 9 50
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TUTET

wiaEsi- =1 aiamm

GG+ 0c+ P+ 0 61+ 2L+ ApXpY
zl 9¢ ZL 0 ZL Zl AXD)
L+ gL+ cl+ 0 cl- 9 s}
4 L 0 L i AXp)
(oL=)
Z+ L+ 0 - z- I/Xp=XpP
02+ QL+ 0 oL- 0Z- {gz=2)xp
St Gg G2 Gl G BN[eA PIA
GG+ £8 £ _ 05 6 4! vl . Z ¢ |ejo)
Zl+
€
ZL+ 4 g+ P 2+ 0z+ 14 £ ol I - - - 05-0v
8+ G+
, 4 g
€L+ 6 6+ L L+ 0L+ G¢ 6 T+ L+ |- - - Or-0¢
0 0 0
Z 9 v
0 0 0 0 0 0 5T zZL 0 0 0 - - 0£-02
[ 0+ G+
L 8 g
7+ bl rl- L L 0L- cl vl - L= 0+ - 02-0L
. 0 L+ Zl+
Z L £
9¢+ gr 1% v z- 0¢- g 4} - - 0 2+ 7+ 0L-0
Ad N
yAp=Ap anfea | uanbayg {(000°sy)
Apxp; | .(4p) Ap) AAP) (or=1) | (gz=A) Ap PIN [ejol 05-0% 0t-0¢ 0£-02 0z-0L | 0L-0 sajeg
() (000°S} d:nNpusdX] BUISIBAPY . Jo awnjop
. :uonNjog
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e F T eI
nZ fdx' dy'— (= fdx')(S fdy')
“fdx2 (3 fdx' ) /n I fdy'2—(Z fdy' )
(50x55)~(-23) (12)
J50x83—(=23)% /50 x 72 - (12)?
2750 +276
V4150 — 529/3600 - 144
3026

- = +0.8555
\3621x 3456

aevre fafdr gRr—

- A.L.[L093026——21—(L093621+Log3456)]

= A.L.[3.4809.—%(3.5588 + 3._5386)}

= A.L.[3.4809 —%(7_0974)]

= A.L.[3.4809-3.5487)
- . AL 19322

= +0.8555
TWHATHT GZ  (Self Assessment Question) 2.
Calculate Karl Pearson's coefficient of correlation from the

following data :

WW@WWWH’&'WHWW

HIfor -
X 10 12 18 24 | 23 | 27
y 13 18 12 25 | 30 | 10

W olie U4 anTe faus

(Probable Error and Coefficient of Correlation,

e 0N &1 AT BT U016 qerr e 132




Srﬁlzshemttﬂaﬂl

T T0Tih & He a%ﬁﬁaﬁﬁmwaﬂm-maﬁ@ﬁ
e e (Fe) v Aewyel 79 | N A gE B A
o S AR |

0.6745(1-y°)
T n

T fa™ (PE.)

2 .
La—4t
3’,( )

e PE.=
n

H[%{WW ' () T s & B T 9 e
T & o AEaw AR (significant) 81T | AT Aedw

W(y)Wﬁ"ﬁﬁﬁW%ﬁfWﬁﬁTﬂ&W
0T BRI |

A OIS UG YA e

Sta?'s.dard'Eror‘and Coefficient of Correlation

Y f¥H & gRT HEEwRed UG B Hed @l
ﬁ%qv*ﬂwﬁwaﬁwﬂwﬁwaﬁwﬁaﬁtﬁ
Gﬂ?ﬂﬁ?ﬁww%\'leﬁﬁﬂumwﬁmm ] *é'l—

WWWWW (SE of y)= T%

AT PE.ofr=_

'uail\.)
t‘r1

T PE. of r=0.6745xS.E.

B % (Self Assessment Question) 3. Height
and weight*%%iTOO' perscms are given below. Find out Karl

\Pearsons coefﬁ01ent of” correlation between them and its

probable error.

MLt AL 2 1) 2930 R

TSI E TS a TTof K




10061%3%@6@@@%%%@%%@%%
Pret e &1 W W Tolie Td e 9w s
HIR | 7

Height (in Cms) weight |(inKg) |aR | (@Fam -
awrE (Do) [s5-60 |60-65 |65-70 | 70.75 | W) Total
75-80

150-155. 1 3 7 5 2 18
155-160 2 4 10 7 4 27
160-165 . 5 12 10 7 |35
165-170 3 8 |ERE 20
Total 4 - |15 37 28 16 100

46.4 U fogass qons  fAfer (Coefficient of

Concurrent Deviation Method)

g < Al ¥ Beet T8 S o € i g & fo5

T e e # ETTeHe AT FROMHD | BIATIITT
& He—aw UE F Rk 9 [y # daet oRadw @
e wRer A W 1 519 AT sreudmrel sifReraral

1 yiaRfT sxdl € q9 3 Y &1 wam fear smar g1

wﬁ%ﬁﬁﬁw%%(i)ﬁaﬁﬁwﬁa&mmﬁqﬁ
"y A S A BR, [T B YA 98 ¥ Al B 2 |
(i) BTt TATHD JFerdT FUNCHS [T BT TR BT & D
weal &1 =8| 39 A o1 e g91 9™ 98 ® b arel
foeRe & Ry & qormr # Sifed TR Rl o1 g3
e famm o & aRemm urG B0 o wehd F

= o g @ e W 9 R e

ZC—ﬂn]

e
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Y. T e onie

c. T R o v

n_ U g B WA @ 9F )
ﬁﬁﬁfﬁﬂ%ﬂ%%ﬂ@ﬂ@—ﬁ%%ﬁﬂm

| 0 BT I T TT ) WET Y T TeThY R S

2-n T A T g, (TP (+) a7 0D (1)
3 T8 RE T B 90ER Y& WO, o Ay ) Rt
T AET el Y& SIRAT |
SalerUl—4

The following data relate to the income and expenditure of

11 workers of a factory. ‘Find, by concurrent deviations method,

whether there is any correlation between income and expenditure:

1 3iTeps Uop HREM & 11 AOIGRT &) &g T @ &
Ry 3l 19 € AT faer Ay @ g wem 9RR
BT AR AR T F R PIg ey 27

SerialNo.:wmATE 1 2 3 4 5 6 7 8 9 10 | 11

Income (Rs.). :anm 65 | 40 | 35 | 75 | 63 | 80 | 35 { 20 | 80 | 60 | 50

(w)

Expenditure (Rs.) | 60 55 50 56 30 70 40 35 80 75 80

Y (F0)




Solutionﬁ

S.No. | Income Diection of Dev. | Expenditure | Direction of Dev. | Concurrent
(Rs.) (x) from preceding (x} | (Rs.) (y) from Preciding (y) | Deviation
I. 65 60
2. 40 - 55 +
3. 35 - ‘ 30 +
4. 75 + ) 56 + +
5. 63 - 30 +
6. 80 + 70 e +
7. 35 - 40 +
8. 20 - : 35 +.
9. 80 + © 1 80 + +
10. 60 - 75 +
1. 50 - 30 +
c=

7. = i'i[ C_”J
H
_ N +[2x9—10J
TN 10

= + i{%] =+/0.8 = +0.39

4.6.5. R o1 9oft sar fafdr (Spearman's
-Rank Difference Method)
sa R % SRR & Tof BT B (Rank) W@ B
PR B AR TG IX TP 500 & A 7 gl 3ol &
ZhH1 b BT THATIR ST Y [T ST § oI S & 3fe

TR TR AE—5T STd (a1 Sar 2 | STaf W) S & =} &7

T ST BT IR SBT ¥ AT B Rl 98T aed R Al
# oy {5y o wand B a8l I8 A Suged © |

T o I B ARIE W ST AR
(i) <9 gg ) &1 HA A T 8-

e T U S
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S, oo u8@dy
. renk n(f?_'g _1)

. 6(Zd’
. yrun.i' = 1_ (_1 )

n —-n

(11) mmwwwﬁa@mwmaﬁww

PN IS HA BT A EH oA T ) iy Rerfyy

g H e (TR IR v D A % Lo —m)
PV SiTg faT S &

G[Zd +11 (m’ —m)+l (m" —m)+]

Y ronk = 1- n3 n

m= S TSI Bl G fF7T It 3R (rank) T SR
(common)%%lﬂ%@ﬁ&%ﬁ@ﬁﬁ%‘ﬁm
@ foRr I8 HeRM BT TS B

JQlevvl—5

Find the Spearman's Rank coefficient of correlatin between x

| andy:
Y Td 918 @ 4, Roawds & e (S$ofl) |-
TR TUNE S0 B ?
X 20 22 24 25 3c 32 28 21 26 35
6 i5 20 21 18 138 22 24 23 25




.Solution:
X Rank, Y Rank, Rank Differe Rank Differences
nees (d) squared(d)*
20 10 16 9 o] o
2 8 15 10 ) 4
24 7 20 6 +1 o
25 6 21 5 +1 I
30° 3 19 7 -4 i6
32 2 18 8 -6 36
28 4 22 4 0 0
|21 9 24 2 +7 49
26 5 23 3 T2 4
35 ! 25 1 0- 0
' 112
| 6(2d?)
Y ronk b————7==
n(n™ -1)
N __6x112
- 10(10% - 1)
_ o2
10(100 - 1)
. Lm
990 -
= +0.3212
JaleU[—6

Calculate Coefficient of Correlation between X and Y
by Rank Correlation method: |

Aol oT=R A gRT X 3R Y & Wy A5
O B UM BIT: |

Y W@ T
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€= S Y

Solution:
X | Rank, Y Rank, Rank Differe nees Rank Differences
(d) squared(d)?
48 3 13 5.5 2.5 6.25
33 5 13 5.5 0.5 0.23
40 4 24 1 +30 9.00
9 10 6 . 83 +15 2.25
16 8 15 4 w0 | 1600
16 8 4 10 -2.0 4.00
65 | 20 2 -1.0 1.00
2 6 9 7 -1.0 1.00
16 8 6 8.5 -0.5 025
57 2 19 3 -1.0 1.00
41
6{(Zd!)+ L (m* —m)+ : .(m"’—m)+ ! (1’ —'“m)}
v o= 1o 12 12 12 _
n —n )
6{(4l)+l(3-‘ -3)+ J-(z-‘ —2)+7771~~(2-" —2)}
_ L 12 12 12
10" —10
_ 1_6{41+2+0.5+0.5}=16><44=I_264'=]_0_27
1000.10 990 990
= +0.73

| (%ﬁuﬁxﬁ16,ﬁﬁ€ﬂi’;’3lﬁﬁYﬁ13,-E‘faﬁ;6,ﬁw
AT | m & TR 9T 3, 2 3R 2 BT 71 /47 7147 &) |

eI BT YT (Self Assessment Question) 4. Flci
G & e Wy o ok Ruade & ws e

TN B IRAINE B gU ST T AT B RO

HRY | |
4.7 AT (Regression)
YA (1 ssion) @ 3f & “OY geAr a




I AleAT | TR BN e 3 39F ﬂ‘c’rqemﬁf?mm’-ﬁ

fbar o1 1877 % SN Ua s fosar o et e
ARSI H AT B 3R TOITTAT (Regression
Toward Mediocrity in Heredity Stature) 21| 39 3®Id9 #H
S=F it fhar o f armaa: affara Sargal o
ghE T HaE B AR S|l vl fUarlt ik gt @
FRTET BT AT BT T SR ST R farai @
93 o AT 9 [UaRil & g A B €| o el &
AT I AT TS S fUanell @ g =g W P
I fUcrl @ oI T TS W 1w Bt 8| Meed 7 T%
W B Bl I fhar 6 aefd far g=f @ o
TR Ie FE—Hay § R f 9 A 9§ N @
fereTi @ Il AR W DI Aerar 71 N eal # af
Rl @ oS e @ i oS W @ A s
BN 2 AT QAT Bl ofrlrs JAE & IR & 3rcd=d Ade gl
S 81 AT @ TRIE B A s @ FEI ST
T e @ wgfy @ @ e % e @ ek
YA (Regression Towards Average) &g &) FHIfErd
fbar o | TwAL e @ Tl § W gHY I @l ARy
g 9 fUdwRll @ Sa8 & 9ot @ o § JE @
SaTg & fdae &9 9| SEfd fUar 9rg | e a1 %A 9,
1 g ¥ 9y & e I 91 ugfed ot 7 SR @ forg
o iR g &) S8 # WEded +0.7 B, O saaT af § P
afg o faaml & 3iad Sars 9@ i O x IdHieR

TR d A

143




ey @1 adem _
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0.7x WEHeR & 21fd% Brf |

474 YW B 9@ (Utility of Regression)

STH BT IuART A a3 &) oS ® sreud
e T = e, AT ST W Rt & ¥ B )
YT BT FRANT 99 &t R e R Sel Ao B
Tei—ealt ¥ WA T B SR g A GgRy I oy
¥ 56 TN & ERT gedi B YgR & SR TR AT @
qaTA, a8t (R fﬁwwawéquawzﬁ
geall B MR R e & Scae T Yad AT oI GofT
B T H URecd & W ol § BF e aRada @
QAT R ST e § 1 el & F st gR

‘Wﬁmwwaﬁwaﬁaﬁa%Wﬁ

T T ST R ) g wegw | foRe @ wfeer &
HEIT UTsT Bt & | feraer qern e Heuiee & &rf A
9 YeUB] Pl gAW T U Brfl R | |

4.7.2 U9 & YHR (Types of Regression)

(i) V&g vq I U (Linear and Curvilinear
Regression)— 3MEHAR W AT gRT Y09 fageiyor
T T 1 X @R Y SR @ et et oy b
BT (Graph Paper) W aifhd ava o fgy Ry
(Scatter Diagram) &1erdr fd=g 13 (Dot Diagram) e
g 2, meﬁﬁﬂﬁﬁﬁiﬁwﬁw
mﬁﬁﬂﬁﬂw%@w@ﬁww%wﬁ@aﬁ

. Bl & Wi YER ded g1 At A Y@ el
(Straight Lines) & AT 378 X1 (Linear) YT 68T




ST 2| 919 A YN 956 @ w9 H B & °9 39 9%

VR GANTTHT (Curvilinear Regression) gt )

(i) WERT Ud ST YA (Simple and Multiple
Regression)— TR & Hed (X 3R Y) B 3gg+ g
farecror @ R WA FEd 2| 99 & A AlE

=R # g fgemer fBaT Siar € O S 9gAl

gl BEd &1 WRel WITTHE ¥ 06 TR [nd

Tl RT ST BT & wiaids aguell YA H |y

T <7 W 3IfF TR WA B 8 T DAl e AT

. BT EI
4.7.3 UATOIAT @Y (Regression Lines)

3 S & aRERE W W B e AR A
Fafagad Y@, §91 F1 ST § HHI B drer giRac Bl
W.W%lﬁﬁﬁwm%séélw T Y
BT X W (YonX) @ g8 X W Y BT (X onY) TelITHA
2T AT & | Teb X1 H X W IR ed GAT Y @Y M
AR X D Iod B FHHe Y & qod BT AT fohar S
21 - -

XGHATd1 YT (Self Assessment Question) 5.
T W 9 /T e € ? v # gas #ewd @
SIS |
4.7.4 GHETET Y@Y U9 e~ (Regression Lines &

Correlation)

TR ST 1 BRI ¥ X 3R Y & Aed HE—
R 9 AT 9 WgRY AT R S errdr Fe #

.- EwE O S

14=




e

AT 1 forae amean fre ger ¥ 3 |

o 59 QXA T IR B Qi o o qer YT 91
¥ TG SR B IR SR dF gof FE—aws=] HET ST
g |

® U9 THEI Y& TH TR Bl GHPIT N Hie o
AT BT JUE AT ST |

o 9 S XEIE TP TR B Preree 2 o we—awE
Ta%waa‘rﬁé’ra@'cﬁa‘lﬁy

o AT XY T qEr W Rre g8 o 2w
T ! AT A Y B ERl |

* XYM IR N & T HUR &Y 3N ol £ 9 ¢
TIIHE Ae—¥F I (Positive Correlation) aoIr af
@G ¢ H QN Y B SR S ¥ & onere
Me—= (Negative C orrelat.i'on) BT B |

UGS HEwdH (Positive Correlation)

e

0 X 0
r=+1] r=0 =% R ¥ (+) 1= %9 11
, A(+)
RIMHD € W= (Negative Correlation)

Y>— Y-\ Y\'\\

0 D 0 X o X
r=—1 r=3118h AT H(-) =HY AT H ()

| Srane i o o bvpyafiet e Ry et N




4.7.4 FAIETHT BT (Regrassion Equations)—
TN TSR U St A fpi g9

ﬁw@ﬁmﬁwﬁwwmﬁmmaﬁaﬁ

@ we g e b wdoEs A{?ZCITQ (Regressio_l_'l-

Lines)%WW%ﬂTWW?IWWﬁ
TATRTRA HHIRTT, WQ@T@%W‘JW
%IWW@ﬁW@ﬁ%WW ﬁﬁ@ﬁﬂﬁﬁﬁ'&
FAIEROT A B § | |

X FTY R u?ﬁwzrwﬁ—ch—\fw (XonY)
X =at+bY
Y BT X R FA9THT FHER0T (Y on X)

Y =a+bX

sﬁﬁﬁﬂﬁﬁ%@t{@ﬁﬁﬂﬁﬁ%ﬁmﬁw -

ﬁwﬁﬁu%ﬁ@rwﬁmmw%‘léﬂwﬁﬁa
q@%ﬁﬂ?ﬂwaﬁaﬂﬁzﬁmﬁmﬁﬁm
YR W UG oo ST 2 |

() X &1 Y W YA iR

S GO & gRT Y & et ¥ gReadd 8N W X B
T ¥ BN e e B s R W 2 o 39
HHIBRYT BT YA, X & JeT BT g7, Y B 3 T el
B AR R AT AT B 3N B YBR I g R |

(xfE) = y%(y—;)

g0 T Mo
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(i) YTY Wy afieeor

T AHIBRYT §RT IR UBR 3 x & 23 T g
%mwww%wﬁmwmﬁmw%;sﬁw%

<9 ¥ A TR W yae ey ¥
b3)- 2
31 wfiavor §—

XWYW%WWWW

T B

¥V 7 e SR BT A
quﬁc)_:quyavﬁzﬁrmﬁam
Y=XTd Y A0 B T8 T Ol

- The following are the details of height and weight of

100 Jawans:-
Mean Height =68" - Mean Weight =150 pounds
SD of Height=2.5" SD of Weight =20 pounds

Coefficient of correlation between hei ght ahd weight=0.6

Set up the two regression equations and estimate the
height of 2 Jawan whose weight is 200 pounds and the weight

of a Jawan whose height is 60 inches.

100 STATH! o THETg U9 MR 1 R gEe Freified 2




g TS = 68" - i R = 150 USS
ofFdly 1 A forRrer = 2.5 4R @ YA fager= 20 wevs
TRy T R & G F e ol =+0.6
ST YO FHIHROT BT 9915y TF 200 URS+8 aTat
WA P T 3R 60" TS dTel ST & WIR &7 M
Y | |
Sulation : A Tt @Y X ¥R BT Y A forar o a1

Regression equation of x ony :

o ox _
(x—x) = ?’G—y(y-“y)
' 2.5
or (xf68)=0.65(y—150)
2.5,
=0.62"(y—150)+68
or b 0620 (y )+—

or x=0.0075 y-11.25+68
or x=0.075-y+56.75

Regression equation of x on y :

-7) = 7%(36—5)

or (y—150)='0.6-§%(x-68)

or y= 0_.65“%(;; ~68)-+150

or y=48x-326.4+150
or  y=48x-176.4
Value of X when Y=200:
X = (0.0075x200)+56.75

= 15-+56.75=71.75




Sfcesi=T a1 gemr

150

Value of X when Y'= 60 :
y = 48x60-176.4

= 288 — 176.4=111.6

3 U ST fSRIaT ¥R 200 T9=€ & SHe I

' _w@m?s"sﬁﬁwwwﬁmﬁmw%‘w

NG MR 111:6 UTS<S BNTT |
AP U (Self Assessment Question) 6. The

following data are given for marks in Statistics and Economics

of 450 students at a certain examination.

Statistics : Mean Marks=40 S‘.D. of Marks=12

Economics , Mean Marks=48 S.D. of Marks=16

Sum of the product of deviation of Marks= 42075

(i)  Find the equations to the two lines of regréssion, and

_(ii) Estimate the average marks in Economics of the candiate

who obtained 50 marks in Statistics.

WW&TMsoﬁw@a‘rzﬁW@aﬁma@fmﬁa%
Ui fR=ferfad &

AR | s 345 =4y | ajp} &1 UHY =12
refame L | ST 3T =48 | st w1 wH frEE=16

aﬁ%ﬁ%lﬁiﬁwaﬂtmzﬂwﬁ

i

7]

TS TS T el




o
i)

SHT TR SR S i, g
ve Rer AR wiRes ¥ 50 e ad gY 8 S9
SIS ¥ T 21 ATt SN 37 T STHI SIS |

475 u—cﬁmmq 'THW (Coefficient of Regressimll)

Gl

mWﬁmwmﬁwwzﬁ

(Slope) T ST AT (Algebraic Measurement)

AT BT & |

(i)

(i)

o1q g famer a1 WE W e A El-
X BT Y R GAETHT OlD |

oXx

bxy = oy
y BT X WX WTTHA o

gy

3 —

oyX=" 5 x

o9 AR &1 faes arafde arg | forar a1

| XEFFYQ’\’WTH?I"TTII—CB

(iii)

2. dxady
Y= Sy

y &I x I FHIH 1O

b _ Xdxdy
IX= >d*x

g AR ¥ faaad ofeud axg 9 ford 1 8

X @Y W YATTHT oI

Ty @ T

151




Afcigeia w1 Tt
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nYdedy—(LaxXdy)
C nX(@) - X))

¥ B X R G IS

._ n.de-dy‘(deZdy)'
byx = 73(d)* - (S ey

(iv) Grqﬁﬁmiﬁﬁaaﬂ$wmw T»rrrtrﬁam
A B wET e B

X BT Y W YAITHE T[0T -

by nYxy—(Zx%y)
T ATy -(Ty)

Y &1 X WR GeHuEA ol

o _nZy-(ZxZy)
S

TRy YUl @ “\T,UT (Properties of Regression

Cuetiicient) o

i) ﬁwwwa‘raﬁwﬁﬁa&maﬁr
RUHS B |

(i) < ST Tt A 1 Y o e A

Uf%*qzﬁwa?rﬂﬂﬂﬁaﬂ’cﬁ%"a‘ragﬁzﬁmﬁ
HH AT BRI |

by = byx =<l

(iii) a‘ﬁ‘ru‘cﬁquﬁw* ETAP AR W TP Te—TE

T O @ W g e R

- y=E4bxy x byx

| (iv) q?ﬂmmwzﬁrzﬁf%%’ (+317 -) He—AR= [ONdH o




%%aﬁﬁa’rﬁﬁaﬂw%i
W) ﬁﬁwmaﬂwwmﬂww@r
aﬁmmws‘ml
bry+byx
2
SETEN-8

_%ﬁ&@mﬁaﬁwﬁuﬁqﬂwﬂiﬂw,
WE FHER] oM T YAGTHT O S iR |

- With the help of foliowing data find the regression

equations, coefficient of correlation and coefficients of

regression.

Ageof Husbands |18] 19 | 20 | 21} 22 | 23 | 24 | 25| 26 |27

gt @t 3y

Age of Wife 14| 16 | 16 | 18 18 19 | 20 {20 21 |21
&<l Solution :

X dx{23) (dx) y dy(18) (dy)? dxdy

18 -5 23 14 -4 16 20

19 -4 16 16 -2 4 8

20 -3 9 16 -2- 4 6

21 -2 4 18 0 0 0

22 -1 | 18 0 0 0

23 0 0 19 +1 I 0

24 +1 I 20 +2 4 2

253 +2 4 20 +2 4 4

26 +3 9 21 +3 9 9

27 +4 16 21 +3 9 2
$x=225 | Tdx=-5 | £d*x=85 | £y=183 | Edy=3 | =dy =51 | Ldxdy=61




Sfereef @ Ty
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Regression coefficient =

b N H.dedy—(z ded))
Xy = nZ(dy) —(Zdy)

10x61-(=5x3)

10x51—(=3)?
610+15
510-9

625
501

- nXdedy-(TdxTay)
by N n.2(dx)? - (X dx)

= 1.247

10x61—(~5x3)
10x85~-(-5)*

610+15
850-25

e
= s
825

Coefficient of Correlation-
3 =t /bxy x byx
= +./1.247 x 0.758
= *Jo9ss T = +0.972

Regression equations :

- 9] ' — -

no 10 n 10
X Oon yx-¥ = bxy (y-7)x-22.5=1.247(y-18.3)x-
22.5=1.247y-22.82x =1.247y-22.82+22. Sx = 1.247y-0.32
y onxy-7 =byx (x-7)y-18.3=0.758(x-22.5)y-18.3=0.758x-
17.055y =0.758x-17.055+18.3y = 0.758x+1.245

B % I G ICVR [T 43 - B P (Y g e e o Py ey




LCLICE] g% (Self Assessment Question) 7.Ina
partially destroyed laboratory, record of an analysis of

correlation data only the following results are legible:

Variance of x =9

Regression Equations: 8x-10y+ 66=0

40x -18y =214

What are (i) the mean values of x and y, (ii) the
coefficient of correlation between x and y, and (i11) the standard
deviation of y 7 | o

s 3 aiifier wu A e g R ¥ P
AE—T =T JABS B U I 9 |

x T TIaR0 ATH = 9 _
TIGTHT STHIGRT © 8x-10y+ 66=0
40x -18y =214

AMU—(@)x SN y I AT qed, (i) x 3R y P &/
AT UMD AT (iii) y BT YA fAgrer S ST |

4.8 3 &1 yHU fdyw (Standard Error of

Estimate)

3T TP 84 gy fhar & 6 g = aoreeon &

ST (3Ferar XM & gRT) X 2107 & o & R GR Y Syoff

D e 3R AR y S0l & Hed & IR W x S0l & G Pl
AT TR STl 8 | 8 g Al Wi € % 9 3 ©
S e T R AR He & e 8 G e
# AT el T wifad favm (Ffe) = ax form

gy Ud N9
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B 39S forg o 93 @ FEraT of oy &

Z(Jc—;t-)2

R

Qﬁ'syx=\j‘z(¢;;—‘i
xc@ycwﬁm,ﬂﬁwvﬁﬁxQﬂyiﬁﬂFﬁ?ﬁw
6 Heg gfarenfud & s fbar omar &
SSTERUI—9 | - ‘ |
® YA fawm @t 7o BRy |

SXy =

‘From the following data form regression equations and

calculate standers error of estimate.

X 3 5 6 7 9

y 5 3 4 6 5
Gol—
X dx(6) dx?’ y dy((4) | dy? dxdy’
3 3 9 2 -2 4 6
5 1 1 3 -1 1 1
6 0 0 4 0 0 0
7 +1 i 6 +2 4 2
9 +3 9 5 +1 ] 3
Ed=30 | Edx=0 |{Xdx’=20 | Ly=20 | Zdy=0 |£dy’=10 | Ldxdy=12




Xxony yonx - . e W TH ST

= xdxdy, = - Xdxdy -
X - = _ . _ — -
(x~-x) Zdyz (y V) (y—3) S e (x-x)
12 : 12
—6)=——(y—4 —4)y=—(x-
(x=6)==(y=4) | (y=4) =7 (x=6)
x=12y-48+6x= 12y + 1.2 y=.0x-3.6+4y=6x+ 4
xc Tg yc @l T FHERYT § A1 By 797 B g
= gepR | @t HIgT |
X Xc (x-X.)* Y Y 1 (Y-Ye)?
3 {3.6=(12x2+1.2) 36 2| 2.2=(.6x3+.4) .04
5 |4.8=(12x3+1.2) 04 3| 3.4=(6x5+.4) 16
6 |6.0=(1.2x4+1.2) © .00 4 | 4.0=(6x6+4) | .00
7 | 7.2=(1.2x6+1.2) 1.96 5 | 4.6=(.6x7+.4) 1.96
9 {8.4=(1.2x5+1.2) 3.24 6 | 5.8=(.6x9+.4) 64
5.60 2.80
Sxy = /E(x_—xt.)' - Syx= IZ-»)
R 143
560 2.80
-5 =2 = (.748
5 5
= 1.058

49 GE—GFEY AR YAIHA H =A% (Difference

between Regression and Correlation)

(i) AT B AT <) AT A ¥ A =Y R
¥ 3A AR DI ATAT T S BT 8 TGP YA
9 WA @ YR Pl WL ARl ¢ |

(i) wdarae feev sRe &R uRvE (cause & 57




gyl o gl
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efféct)—m?a"rﬁ W PRI § G4 wE-wa |
ﬁﬁﬂﬁﬁﬂﬁww%%ﬁﬁwmm% .
P G GRuH! TE—grE Bad Tl B R

PN B

- (iii) TR TG +1 AAR B WOR 8 Hedl gl

(vary) & wfp TAUTHT O B R VAT BN
A TE E, Wy M Oihl @ [OHE 1|
31fdres &t B Hapd B |

(iv) - OIE Ud ATueT A © S 419 &) Seplg I |
ds BT 8, Faid YT & H0 WeR R 3T
g | | |

) @y g IR W@y <Hl @7 argaE EW & BRY
AT @ TR @7 8 e & o, dact Yy
T BN B BROUT T B YAt AifAd 2

AR 93T (Self Assessment Question) 8.

AT 3R R TR H R W BNy |

410 9N (Summary)

5 s ¥ T TR Td GAH BT A9 e
e 2| Te—w BT T B @ R R R
Y ), i R, W Reem B[R @l
R & g Aww T o I Jer Raer #9 &1 2roft
1R Sy Y SaTexvr & ARAH [ IMUD FET U fhar

YT R 39 O T B {6 9E e 9ed +1 $ -1 99

H Rerq BT B




YT @ GRT ST AE FHEET T & B U o

P o B IR TR R TR BT Yo AT fham o & |
. 9 R B aRYE B o) wIe Ffe ud yAfig
e i fafdr o1 ganr fosar S 2| =0 veR F wdorEE
Pl ARAfIP oAl B Fepe nfid we & ford wifie Ffe
ffSy &7 TRIT BRay S BT SR YR AT T T R

e g X gduaa faftral @ Aremm @
TS fofa o & e fiert 2|

4.11 Y<CGcAl (Terminology)

HE—TFE TUIb—3] =RI bl ORI F==T BT AT
I GER—RRI B gRT B TRT BT AT

W—WWWEEWWW%W |

CARHGINIRSRIE]
umuﬁwamfﬁa@rwaaﬂﬁﬁﬂaﬁﬁﬁm
3eyeT X1 T A9 o

412 X9 AP Y THAIIAT S (Self-Assessment

Questions:Possible Answers)

(1) <8 TR Y 7Y T FHS & 2 V8 e @ T
UBRI B T BR |

2) y=+0.2555

(3) y=+10.0945, =1 fauH =+ 0.0668

'(4) 9 URE P IaR H DI [RET & TSR UlH
3R RO & FE:Aw=T Yo I GREST BT AR

. UE S Ue SO

159




gfeyi &1 wlenr
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)

¥ ford, T Te—Te SareRy f < qewEn R

I aftfd HRY |

H$T$Wﬁﬁ?ﬁuﬁmnqﬁaﬂﬁﬂaw<ﬁaﬁﬁaﬂﬁr
¢ Ud S AE U9 SUAINTAT BT Seq e |

x=0.36y +22.72

Y=0.65x+22

NTRT & 3k = 54.5

x =13, y=17,v=+0.6, oy =4

wmﬂa%wﬁuﬁiwqwﬂ%ﬂmﬁafh@rﬁ
Eﬁrﬁi?n?ﬁ%r%r'l -

T{lTﬂTfﬁ Eﬂﬂ_cﬁ (Suggested Reﬁdings)

Gupta SC (2005), Fundamentals of Sfatistics, Himalaya
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Gupta, K.L. (2002), Statistics, Navyug Sahitya Sadan
Agra.

Kapil, H.K, (2006) Elements of Statistics, Vinod Pustak

Mandir Agra.

Pandey. K.P. (2006) Educational Research,
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TiRforat
Hiltemant wrefarar at Frefor @5 i ¢ ot wftuft
S : T df 35 W t=2.03Q, Flewm 3 § .05 Hod @ 5
100 & 4 9 5 AR & smufar (Divergence) ot a2t
B 3 N 5 sy wReew % ara T (Positive)
wd Fomes (Negative) Ramedt § afeeta (Expected)

Probability (P)
Degree of
Freedom 0.10 0.05 0.02 . 00!
1 =6.34 t=12.71 t=31.82 1=63.66
2 292 430 6.96 992
3 235 3.18 454 584
4 213 © 278 375 460
5 202 2.57 336 403
6 194 245 3.14 3N
7 1.90 T236 3.00 3.50
8 1.86 231 2.00 336
9 1.83 226 2.82 325
10 181 223 ’ 276 317
11 .80 220 272 3.1
2 1.78 2.18 268 3.06
13 1.77 2.16 265 301
14 1.76 214 262 298
15 1.75 213 260 295
16 1.75 2.12 2.58 202.
17 1.74 2.11 2.57 290
18 1.73 210 255 238
19 1.73 209 2.54 286
20 172 209 253 284
21 172 208 252 283
2 172 . 207 251 282
23 1.71 2.07 2.50 2381
24 1.71 2.06 249 280
25 1.71 206 . 248 279
26 1.71 206 248 278
27 [.70 205 247 277
28 1.70 205 247 276
2 1.70 204 246 276
30 1.70 204 246 275
35 1.60 203 244 272
40 1.68 202 242 21
45 1.68 202 241 269
50 1.68 201 240 268
o 1.67 200 239 266
70 1.67 200 238 265
& 1.66 199 238 264
0 1.66 199 237 263
100 1.66 1.98 236 263
125 - 166 .98 236 262
150 1.66 1.98 235 261
200 1.65 : 1.97 2.35 260
300 , 165 197 234 2.59
400 |65 197 234 2.54
500 1.65 196 233 2.59
1000 1.65 1.96 233 258
% o 165 96 233 258 P61
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Yerehieh UE U7 oE=0r (9mT-1 )
(Index Numbers and Quality Control)

THS - 1 5
gkl (Index Numbers)
THE -2 - 40 -

TR Gelchich (Weighted Index Numbers)




G ue-5 TReA

SR T ¥ BN AT G A T Wi e g
IR Bl £ SETed SUHIT T4 WRPR Fag g9 fAwg o
T XEd & | e i @ freuer § qed € 3R # WEd |

S TP & IeTe T It avge @ T U o @
ﬁﬁmﬁwﬁ%‘lwﬂﬁ@%md@wc oTaT aTe!
gt e 2 | faghar o wferemert # il S8R WopaT € O 99 S

TRl Eﬂ@’ Hadwie gd o1 g1 (Index numbers and
Quality Control),=@@iys wikegs! (Business Statistics)
M.Com.04 @t Ufeai woe & S TR geprgal § fpee § —
| 1)  gaaia (Index Numbers)
2)  9iRd gEmias (Weighted Index Numbers)
3)  wiRgrdr T =T (Statistical Quality Control)

4)  fygeor @ @ w-aAr (Construction of Control Charts)
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§PE-1 IS (INDEX NUMBERS)

SHIE DI BRI
1.0 @W(Objectives)
1.1 9R=ZA (Introduction)
12 YADiHl &1 32 ¢d @uren
(Meaning and Concept of index Numbers)
13 gadidl & fqeyan
(Features of Index Numbers)
131 URHP q9
(Numerical Measure)
132 -<T9& HI99
. (Relative Measure)
133 W2l &1 ARy
(Average of Percentages)
1.34 oIl BT R
(Basis for Compérisdn)
135 AUH SYARET
(Wider Utility)
136 3NfH WA BT AU
(Measure of Economic Vibrations)
1.4 FBIbl BT SUAGT Utility of Index Numbers)
14.1 uqi%l?ff ® A5 A
(Simple Measure of Trends)
142 3w Gl P FHeuo
(Policy formulation)

143 QA

(Forecasting)
144 G2T - BT BT AT

. (Measure of Purchasing Power of Mbney)




Yeehish T 0T figeor
(9r-1)

145 e @ ARIH A IRKIAD M HT TTHA
{Estimation of Real Income Through Deflation)
146 TS A+ HT FRIRT § Aerim
(Helpful in Fixation of Wages Salaries and Allowances)
147 = ST A G |
(Comparision with Other Nations)
15. gAdidl &I He<d (Importance of Index Numbers)

1.6. JADBIBI I HIGT (Construction of Index Numbers)
1.6.1. J@BIH] Bl fd2 BT Jewa

(Specific Purpose of Index Numbers)

162, O3 BT FA1g

(Selection of Commodities or ltems)
1621 %G 1 URifAfes g
(It'ems should be of representative character)
16.2.2 I3 BT AATM Yd YA EFT A1RY
(Items should be similar, identical and standardized)
1623 TGN BT &l T BT =fRy
(ftems should be popular)
1624 IRKIAS TR BT Al BT AMMRY
(Real items should be included)
16.2.5 TR B GET
(Number of items)
. 1.6.3.-7:Rﬂ3ﬁ &1 qffevor (Classificétion of Commodities)
1.6.4. 51 BT T (Selection of Prices)
164.1 1P AT HEHY o4
(Wholesale/retail prices)
1642 HoAl D UK & B
(Centers for procurement of prices)
1643 YO W & A

{Means of Procure meant of prices)

1> } i ol o S PO SRR A S




1644 T WIRT &7 IRFERAT T |
(Frequency of procurement of prices)
1645, odi Bl AHTERT P BT YR
(Basis for Expression of Prices) '
1.6.5. AMETR dlf T g (Selection of Base Year)
1.65.1. ReR MR A
(Fixed Base Method)
1652. =g IR fAfEr
(Chain Base Method)
1653. 3R H gRacH
| (Base Conversion)
1653.1.ReR IR ¥ sEer ImER # gRadT
(Conversion to Chain base from Fixed Base)
16.53.2. HGeT MR ¥ ReRr ImIR 7 yRac=
‘(Conversion to Fixed Base from Chain base)
1.6.6. HIEA T G-1d (Selection of Average)
1.6.6.1. JHI<IN HEJ
(Arithmetic Average)
1.6.6.2. AfGHT
(Median)

16.6.3. YU ALY

(Geometric Mean)

1.7. Ja@i®I &1 GiTHRT (Classification of Index Numbers)
174, {4 (M) Jabih

(Price Index Numbérs)

1.7.2. AT DD
(Quantity Index Numbers)

1.7.3. Gocd TUBTD

(Value Index Numbers)

18. A®bId! AxXFAl B D1 FARRT




(9r-1)

1.9.
1.10.
1.11.

112

(Methods of Constructing Index Numbers)
1.8.1. ATHIRGT ?ﬁﬂv‘ﬁﬁ (Un-weighted Index Numbers)

1.8.1.1. TRl HE! FPTdH
(Simple Aggregative Index)

1.8.1.2. T IURIT HT AR
(Simple Average of Price Relatives)
1.8.2. MR JADBIH (Weighted Index Numbers)
1821, WIRE gl Afy
(Weighted Aggregative Method)
1.8.2.2. AUl &1 9IRS A
(Weighted Average of Price Relatives)
AR (Summary) | -
TMecTd el (Terminology)
NSRRI U2 (Self Exercise Questions)

TRTfdd Suadl g¥Tah (Suggested Useful Readings)

1.0

SEYY (Objectives)

3 TPI% D MTAT BT & YA 3MI—

il & AT § 997 319w B3,

ABIH DI AR Ud WRE & Iqa%d I IR
eI,

AP B YhR BT ST UG D,

APID] B HEgH A E T & fAf= geqer
LRBIRT B GARN A gRRIT 81 |

11

gR=Y (Introduction)

g9 O € 5 anfdie nfafaftet weg ey &

YA @ WY H U &1 RedT 8 | siefee), e, SeEvafy

| 53 O S SN |

71} L e Phalr vm (Ll ow |1

SRS ERCATE=TTT T




U4 9gHed aigell & qedl # B arel uRadH ud S
I YT ST SR R @ Xed ¥ | arfeier ST
W 3 URacH BT Jed & Td 37 IRedAT 9 IRy 95 ga
Bl 81 9 R et § B arel uRacHr wr Ao
A3 FaTaRTer TR BT Savas g6 § | 59 Sy
BT WA BU A AGT ST BT 8, R, JoAd $Y |
DT TUET DY ST Fhall € | THI—T9d 9% U1 ==l 2] 8

5wl % FReR gfy O o <@ ¥, oft 1 e

JedTe H STRITR gl 81 %81 8, I @ et § SearaaH
T ga T A B W@ § anfl-anfy | 98 How, B SaTe,
e IUTe Ua 2RI & A gaie O g & Rt
I AT Y FE 8 | mma@aﬁamﬁﬁr
AT WG B |

W%%ﬁuﬁ:ﬁﬁwﬁﬁﬂﬂw%ﬂﬁw
g G 2005 H 2500 B0 Uf fdvee o qen o9 2008 F
ST Sl @ A BT {2800 To Ui faaved & v ar
© W 2005 DI ol H G 2008 H TEA B oI H 12 Hfowd
® gfg 83| B9, 59 PR A U Joriceid Ufaerdi o &
APIP B & | GADIbl DI F1ees T (Index Numbers)
® w0 H W S ST 2

3T, SN Yo EBIH (Consumer Price Index) 21

e Xpaeid, (Wholesale Price Index), T Taeial &7 T
gddTd (Sensitive Index of Stock Exchanges) 31 37 Weirifer
R g1t | I8 941 gadio onfdle e o1 faf=r sfafafe
Tl i R e #
1.2 YAdid! &1 37ef Uq IJGERYIT (Meaning and Concept

of Index Numbers)

AT WG © b fsdt O v 9 arefegaven & fafdm
A B 8, O @Y, e, 3, AMUR UF [AN S |

TR TPVl i P ey T




. w1 R
(9r1-1)

10

i S < ) U 8, IR b SenT 3 & o | el v

9y H§ FErT o) Rerd @ IR | I I8 Ay ang s 9 ay

3MENtiTep SeuTe ¥ 5 TR &1 A= iy <Y T3, AT U8
Ueh Y WK DI 91 g3 | SHPT IR I8 &1 ® fb <l
& T TeHt BT SO 5 U ORI F, B
TSI BT IUIET TeT BT A BB IRl BT 9T BRI | T .
AR g < IFY 9 & 5 5 9l gl @1 A o
T3 SHTel 3 R T SI7e 2, O o, fheliam,
Hley, <o, uiigers sanfe | U Rea & aft sienfie
ITE B IR T §ed WR B IRATT B ey B
o1 fohl TraTRTer ¥ Srerdt el rmifores &5 | v
B <l 319 TS &1 Y B % T8t W A ThR B HEy

SR T bl T & | O Reret % ggavien! o1 i foar
ST © W 6 faRre yeR @ Arg B 8| gEdet @
3feler RMEx (G ff wer o 2 | fafie srefereiat
a1 Wl it B s aRben § uRaifa fasar T 2
SPTRIC Td BTIST B gIT 3 anfdles wRt @ uRer ¥ 2
qTeT 3R & AT P WA & U H R fosar ar B
Q0TS0 d19cl A GABIDT Bl Uh U TG ATell & wU H

- aRaIe far & ST o1 S[1g U Searaed @ gRT el

T ufRETor % aRa P1 wefia Hed §1 o e v 81
AT BT o il & gRT U UREdT BT ofrdT fhar
ST B ST Yedel U & g el e & | e ¥ 89 o
e € fb qEdis UH O pAaR weers S B 8
1 RT R T TR S, A, 7ilkie
JepeT ¥ B Wbl ©) Mfe geanhy &1 A fhar
ST B | SeTexvl & o) I8 el WY &5 9+ 2009 ¥ o
AT ADID 285 o, Sidid JoicAd w9 H T 1999 § I8




100 7| $¥P GRT T 37 <1 THAFCRICT 3 ol Fedlt B R
H gU YRGBl Yepfd &7 M 8 Ol § | We ol U

TG B TR W IR BT AT B E A O Ty

LADID DB & T 919 Iga W TG b IRacd &1 v
e e e § @ e g ey Wi GADBIH
PEd & | | |

1.3 ga®idl & fATSArd (Features of Index Numbers)

mwwﬁaﬁm%m%‘maﬂww'

FABIDT Pl (ARl & F ®Y I T B ﬁcbd%‘fl
1.3.1 G=ATHS HUAH (Numencal Measure}

TIDIDH [ ARG ©F F e bl o & oy
fob ¥ 2009 # e Garchis 285 T, W 1999 B HeA LADID
100 1 o # | TR B R Rl Rl A uRad
SIRET ST T Fhell 8, W WG] B ARAT Brg a2 e
RIS @S0 T Q2 ye awd Fifdad FHepd s
BT | IR0 & o) W TRl gRT YBT3 Fae)
Edid Hqwel o MRed Qe gar wear 21
1.3.2 qUg q19q (Relative Measure)

LEPiDT B G SR faRwar ? 5 g7 gRT ane
3IAT FeI-IIcHS A9 URId fhar oirar 81 fRUer 99 9
JUAT WA WU W URadd b1 799 R T8 8| ARte
IO T B ARG e BT ] | H1veT A1 B g & e
A B SR S & SR TR sny wR oger o et 7|
W,WEBWW,&I@W?W%WW&%W%W
1.3.3 gfieral @1 Ay (Average of Percentages)

JApich URTTAT DT IRTT B ©T H R Rl & W




qamawagmﬁuam
(-1 )

memﬁ,ﬁ%ﬁm-ﬂﬂ e T Hieg@T, TE
B 2| 9y 3T B HIU-—EIR AR 31T AT

_Wﬁ?ﬂmﬁwﬁmmﬁﬁ%ﬁﬂ%&mﬁ

aﬁﬁla&hwé‘rm?ﬁrswsﬁwmaﬁnﬁa‘nrﬂ
AT e gl § ad & 1 = s At

- fafm yR # Tegelt @1 R w=A e O e B

AT AT GRT BT oAb FIT TET 2T ol et
| Ui B ERT 7 BOAE BN R PR (0T e ¥
R[Ihich Ut BT S B wu F & @ awar ¥ v
Ty (Sraw o &l ©) e oA 9 (R Qe
FAT 2) B el qoargural & wlawrd P o
AN W] H AR T SeraT UAIOIG Hed Y 100 A Y
Tafer Hedli @1 uRad uRed W feAr omar ¥
HIAPH 81 AUl & Ufied o1 € fAfre g 8
g
1.3.4 oIl &T 3ER (Basis'fo.r Comparison)

TR B A A BT MR AT O GHY BT AT

R | Edih! B faear a8 e § 5 ee enT )
I AT T BT SAWR AT HR IHBT g 61 aifod
THI T XA A DGR € | 59 FH BT ol Bl AR
HE ST € &9 et faRiy 9y, A1g, Aare srerr R 3 o
TR & w9 4 ywqa a7 amar 21 3 veR 9, e, o
qeTT T IR BT & 79 bl o R aperar oy
{9 T BT MR & U A WPR B gRads 9 A
T AT HR & | |
1.3.5 TGS IUFIACAT (Wider Utility) |
GABIDT B SUMIAT U TART BT 85 B Ieqred




qd Teell & R & IO T € Wit 7 T ARy, kil
HTTPHY 3G TH B T 3 TE AT & W &) FbT 8N | o
amaT-fld, SReR A, Wi tee @ dce st
A, Hed YRY Ud SR & egg=t # gqadidt o
S FART fHar e 2
1.3.6 HATfef Y= ST WU (Measure of Economic
Vibratioﬁs) .
gaaal Uikl & SRR U e UB A el
& ¥ gEeio! 1 AT @e w3 i fha—darnd
HIU99 U9 S99 U IRl & favewer #§ fhar omar 2
Al & A= Tl # 39S YA B gon U Pel
I & 5 gEee <u @ e W @ A9 @7 uh
ey ST B ¥ O U@ fifheasd @ ford “oRemae
 (Stethoscope), fSTTeAT TRTICT | 591 AT & T Y TgAH
R A ol ¥ T RO B AR W il B e
ST (Economic barometer) 8T WITaT &1
1.4 YIbiwl &1 STARTGT (Utility of Index Numbers)

1.4.1 UgRTAT &7 H&T AU (Simple Measure of Trends)

- I R @ el @ A s 9 vgfoaat
B FIYA YIB! B FEIAT W Feokgdd fhar o
Hebell © | Ggfecrdl & g | D THN BT & T8 a®e
afde @7 e Ugicral o7 qatgae weeiar gd g
g {1 ST AT 8 | SETERVI & oI qaTpin! & AR
¥ faeel @R & orid smaTa—fria vd e e
1 Yehlel Ud gaar Rerd &7 e faar o7 aear § v
TP AR R IS BT YGRII BT A R ST e

g ! )
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1.4.2 3 il &1 f59vr (Policy form mutation)

BH OTFd © 1 gaemiant o1 Feraanr 3 f&afe anfdfe
TffAfSRt @ ggfcd &1 srmae fhar S R od wfew @
e wgfrll @1 serer T ST W &1 5 vgft
TR AR B BN Mfp Aft 31 Freger Feedt &

e wma ¥ gRadT B R W WveR
ATTTIRATAR AR ¥ Feler A et @ 2| 3 kil
fora—eretral # gamie SR YfiieT PR 1 Seree

- for) . g oo SueiT ugfy @ gEeie! 9 R

Qe 9w & IUET-MYRT BT QEigaE aa &1 6
UPR A PR gRT FAI—aHT R B G278 W
gie; Sl (Haie esie W MR g 2 )
1.4.3 a9 (Forecasting)

& SR R ST B TS & 5 qEei

| qoiEE ¥ wEe B R o 1Y e SR

§Tg STl B 1§91 Uil ¥ 39 deg @r ol e faar o
Ve & & qEaeidl @, Qigae § eve Suaiidr €| daa
FIATIS Yatgae & T& = ISR gRT RAfeT e
fepar—aamal SRy siefies va S Sereal @1 vd 9
IE W @ @I IE I Td aRaRie o @
QAN $efe, gadiel o \eradr A fhar o & g8t
W DT G W far o7 <@T ® R Wwer R anfe
TR @1 qeigrE wed ww @ St w1 i
BE 8, QIDID ST A B AWK F ofig & )

1.4.4 ST DT HAAMRT &1 AU (Measure of Purchasing

‘Power of Money)

HAT ® IRdids Ha WHT § 89 diel dRege] @1

18 e 3 Dl TP T T




HIOS X[AHID] §RT Ahergdd fbar S | 59 ERITET

BT SiT T T A JRiT B SRR B M TR
ST 3T ST 2 | SISV, U FHIART gRT T~
UR UGl BN R W 2000 F SR BT Hou T 1990 BT FAT
F 10 U o | $BT TS S BT B s, W 2000 H WA
SRR B SR IS B Y T 1990 W AT H 1 B9
@ WM W 10 BT B AELIHA] BN | &l Wil Td
JIRGI (Geger) @1 PRI e § sterar 9w feivor
geafe SRy A § g gRT WETRa oy et ¥ 1

145 THa & AEg9 9 aIafdd AT BT ATAF

(Estimation of Real Income Through Deflation)
AT W & o aiEH e WR R TS A @
ST & | IR 3T B R fda dRAfAe €, I T ST S

FHT & o4 HERWIT Td Agae B Al B e H

RIFR T Tpel Dl HAAGT B uRYed § uRalie fhar
TR | Rgerchien] B FETaT ¥ ReR Il @l AR H YT gU
I 3 BT G PR AT S {BAT ST & o T
& arafe wmaead o fea faer § gRex= gon € afe
AT T AT S a1 3 B WR B Y Id 8 el © |

1.4.6 TSI AT ©d A< iR A \eIF (Helpful in

Fixation of Wages Salaries and Allowances)

A ITT e o B R A giy de HEE Wl B &R A
qfy B w3 P I8 IRPR B T AU A L
) 5 R W R T Pkt ¥ afer aer st o
Q! @ Fway I8 © |
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qaHiE TH 107 fAa=
(Ar-1)

10

14 7 3T LT A el T (Comparlsmn with Other Natlons)

qﬂaﬂ'cﬁr ?ﬁ HIEGH @{ TRER 3 mﬁr ﬁwﬁm
eI R U < I AN ST N H SNTRRAATTAR
URYT Td JoR HRAl 8 | GABIP TEIl A AR
TR ey Qw1 gRaci fsar S 2 i s fguefa wa
IEUENT gt & A T vl vd e B

1.5. [APID] BT ¥6<d (Importance of Index Numbers)

{j\amlmlﬁglilﬁfﬁﬁwa%WWﬁﬁrﬁﬁ
& S e o anife TRIRRY @ fufor vd difvg TRadE
WEIS BRI © | EH UL GG € [ IpEmin] & AR
e WA 1 A9 WRofar yde fhar ST 2

NP URTTT FT IRl T AR SAicher qabih]

YTPTel | BRI W T ) ygfeT B eaae fhan

ST T & | S7ET ST R SMEnRe B wfisy & g
¥ gifed yRad &y ST Hend 2|

Rl RTz Y oI BT A BRI T Y
HOGUS YA S & I8 TS A1 (National Income), et
ENe] 3T (Gross Domestic Product), SATHI=I el ¥R (General

Price Level) IT {&T T AT UG Ha2ifae (Volume and Purchasing
Power of Money) SIS BT & | §71 94T T AT oI THRIToRTaT

A EF gl gRed @1 T U AT BT 5 R qEBiD

95 WFEId B 2| |
TE YAl W R B} @t aX o e
fhan SIar &, SFAER waRl, W araR|, Sell Ud

Bry KITS-A L VRNS-SUMIE I S SR

EEEFEET

OSSR,




Sered @ v PR R o # e fReh @mr @
e @t FUiRT fhd 1y €1 Fraemedielt &1 Gawia! ga
SR T B arel wgft & Ry Fuior § 95w
U Bl 8| W gaai © AUl \Ediel gRT et
Pr Fder &\l e gfifes wwt gar & &
Wwﬁmmﬁﬁmma%aﬁﬁﬂ%ww
i el fasar e 2 |

TSI TRl 37Tfeien Smraet o aRuTfedt &1 qeticde

ST GADID & YIRT W € TR BT U © | FaDiD! B
Hgcd WA sl § 7 <SG MU wU A <@l o WAl 2 |
A IR GRBTp] BT FIANYS WeT & veferw od
Arivee Fel ¥ R R aeiRa e @earl) ey o
UeY F G FHerTgad B Ah 2 |

1.6. JADIDI &I [ITT (Construction of Index Numbers)

SR Yfdar & & S g & % qaeie w1 8 € v
DI Hew fhell W12 Pl srefayaser # g7 8 & | abib!
Pl A PR AT B U 72 & R R AR R fae

REHIH! A WA oo T A 81 39 qet W fEr

DT B U E GABIDI BT AR B ST 2 | ¥ A
e dfaerat ¥ favgar 5y o @ 2
1.6.1. ABTHI BT AT ILIY (Specific Purpose of Index

Numbers) |

qADTE B AT BRI GG GGG T A o
A BIAT & [ I8 b Sga™ & ford aferar <= sira
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Yokl T T =
(-1}

o B R T O < ¥ | R anfie TRt &

SRR @ foTQ STaT—aTenT YR & Gabics a1 ST €,
N 2l e ﬂj\dmim\iif\vglélﬂm‘ﬁmﬂﬁﬁﬁqﬁﬂﬁ:ﬁﬂ
3 fam ST & | SUHIEIel & SR Ud SUHET oY
UaET BT AT PR P ol wiad aiE gadiet B
YT AT SN D | S1: GBI RN Y R B weew
Ife vgel 81 FeiRa e foram wie dr sfua wear 2

162 avqaﬁ BT G119 (Selection of Commodities or Items)

BB B FRIT BT GART TRV & IR BT g1 |
A B gt IR @1 Segas B © ¢ e w5 A
YgfcTdl T T IR IR SHD THIG BT SEIH
BT 8| ARG BT G Ig Heedyul Il AIGEIYED
farar S arem B 2| Ak R YEwis GOR BRAT R
N U% & 97G T =TI AT o B 9N, T ) avg B A
Torr fdshg @l ot e 1 ar Ol Rerfa # o &1 7o
BT B T BN 2 | A SR AR YT GEHS T
2 A S avgell BT UF W o usaT ¥ O Al
TRGAT BT AT ATTIIGID BT IST 8 | W APID ST
B3 Al BT WA HRa §Y 9917 O €, I qerr
v T o #1560 99 4 U ol Heagei qem ¥
5 o9 awgell @1 T frar Srar @ & weer Sod & B
BB B =G ARG B T e TER @ Ay
ﬂﬁ{%ﬁﬂ%ﬂ?@ﬁﬂ?@sﬁwmw%‘?wﬁ
W@W%ﬁﬁ?@wwwﬁuﬁqﬁﬁ
T B O S &l %‘I s3I0 forg ﬁﬁﬁgaﬁwm‘
STE 3T ARG
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1.6.2.1 a%q¢ ufafafers 81 (items  Should be of
Representative Character) - Te3l & gTd & WA § HT
g e H A ARy R g S el Rl e o
ot sl wReft | SaTeRYl @ ford ol ed aPld
) 7 | O e YEdih Ay W AR @ g #

ofRede @1 veRiq Rar 2| Rigra: O o qEdie d

wﬁm@aﬁ%a@frﬁwﬁaﬁﬂﬁﬂﬁ%ﬁ%mmm@l

P #1 e Refy 3 o gl B wfee R
aIfET S e ¥ o ufifEe aRF @ 8l SN 98
aeqt e AT eyl watfe €11 At ST ged
BT FR AT B A T8 gy AT ST Sowiaad
R SR & s fher S BT

16.2.2 IEIST B GAM & YHIUS S AT (ftems
Should be Similar and Standardized) - 577 IR T I B
1 & f5 g 55 vy YA U W IorcT drelt g
TR B GRI € T & G D e WR B ARG I
ez u Diftqd SRS (O TS, wiE, wf
w@fqﬁqﬁaﬁ)wmﬁﬁsﬁ%ﬁmm@ﬁtﬁwm
qRome & e Y | Ty TR o -l awgal @ ol
¥ e ST @ vEar ¥ Tog W e e e
qRqde BT T F <8 U9 IROTH e F 8 Ui |
1.6.2.3 TEAI & ArBa BT AR (tems Should be
Popular) U el @ ed WR & UREH Ud TP T
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DT AT HAT MY S ABig B el @mmes &g 3y
ST ETRT ANT &1 ST 81 | SIERT & fordl suer e or
I8 WG, SeraT 3 &7 g8 A0S e g s wr W
v R Tom # Riar o1 uftiwe aifdres w11 R gy
aﬁaﬂwaﬁm@rmaﬁwﬁrﬁ%ﬂaﬂa@
AT B UgE W aR] 8 eHe geat ¥ uRadd ug
aRaa @ Y9I BT 3T BT s BN |

1.6.2.4 qTEAAS a¥gan ®I Afaferd sxa1 w1y (Real
Items Should be Included) - T 977 7 e 3R Y& afey
i WAt b S arell A= o =1 &), et & ST e

& 3R e A uRadH f 8T 8 vd S| wag ff aroiR

W,wﬁaﬂmﬁwwwwmﬁq‘iwqws‘ﬂw
RN & SN € SRy @Y, A or srerar ofy
TS | Dol 4, w6 arRafde awgql € g o Ay
3= U ehet 81 ORI |

1.6.2.5 TRSAT B LR '(Num'ber of items)- AR3AT &) =T

- T 2| Wit w9 W AE wer o @ R Ay awgelt @

T e At grfl @ gadis Sav & gy aRRem @
T BT | Wy S awgelt B B Y agHT oA 9
aferd =1 3 T 8 o it N erepg TR g 2|

 ABIPT BT TR IR GG GfIF Y TARIDT T UPR B

ITHU Tl B e PriRa ax AR | SR @
for dedl Jou qEFT @ TRE B qEY Ed PH

o T T § T 9w T B R At §

L7530 LR LY A L R T P e—" ———




SR-Br Bl & & TRad o AR T i <Ea 21 3

[Edi® AR $qaed B o el I o g1 A
qEdih] H IR @ FT T B 8, Ud gl BRI A

I R & ARITGT BH B O § T S fvaear

T WR.aNfe dedll W fdaR &= aegs 81 Sl ¢ |

1.6.3. TEIAT BT BT (Classification of Commodities)-
qapi W aFfed fd S arell aRgell BT g o @
gEq ST TR fer STen g1 afieRor ¥ I8l W
e 8§ & avgell @ S8 SUNIT @ Ud SUdinTen B
q%t@%awwwzﬁaﬂww@ﬁﬁm?%mm
U atel HUSt BT GHE SR | avgell BT T UPR W
aRqdHT W uerd HRe raeifdd fhar S Tl € | g |
avgell BT fRfora @R < A AFDl § AT 3fefa
THwUdT 3 O ¥ 1 o S99 # g BB 9
et # fawifora @R fear e @ 1 S!S Jterar
THHUAT AR S B I § AT ST W WA Y& D

Rrre 81 9 © dT S & T8dT R I28T 9 TSl

2| T8l R A, arer, T g S @Rl 9Tl Bl 9eERY

it &1 3ol @ Rt Bl & ol W R 1 i

gl
1.6.4. 941 - &1 -1 (Selection of Prices)
TAIg 95 HE@qll B © | 39 P H dgdl I8 Al

FRY B IURT GG TV GEhih ARBIG TAHEE B
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e A & fr et & e wE W wTE R o |

9 T B ) PR N GBI qer aiies et

Ww—vﬁmﬁﬁwﬁmwmmmmm‘

ST & | 1 T B Tl Rl ¥ U3 AT siow iar
® el T faRre axg &7 a1 RAwg & ol 21 59w §
U BiSs 3R AMA ARl 2, 98 98 8 & S 9l <oyt
H oY 9gHI WHM e B €, FRR TP 8 W D e
R <t F v SN A 2R € W Amet § Oy
T ¥ F-fmy A & @i W wE B 5w Q9
I & Hou JTfad 8 8 | el 1 U IR B ol 3%
el B ASRIAT o SR 8 S - W qed] Bl
Hefid B & | FER E § Gh qoa A 39 B A

YART fhd oK) 21 59 &R H U Wiaeri I8 <= =Ry
o 9T et T AT B W UgS S g &1 |

T R R S | e BT g I G A e
W IR 29 o 1 SavgEar & 8 |

1.6.4.1. &l JFerdT |HTHY H e (Wholesale or Retail Prices)-

2 ST AR | T P Bl T & 5 R it
yepfc BT AR A A2V | afk A= SeRei it
AT " Hed GABIGT Bl (AT BT B G el e
Rrd S &1 af ol frafe et @1 R e @
A ). el BT forIT T B | e 4o Ud thedx Hedl &
fawa # vep weaqol de I8 T % e qoat § Reray &l
2 Td AT vd gl & ufy 7w wdeee e # | g ek

g% poarvorr

- o—_

DIk e ] ARRITA LA R r—

e




B i H ReIRAT &7 311G Y8dT € U9 S ATl
R IEdT S BT Weldr & a1 919 UF YR &7 9
57 TR ol qeat B o ¥ R W TS 2 | o1 A A
ol B 3eN 3i¥p HaeTeildl B & Ud 3 BROT A
frvqaia BT 8 | IMIas: Ofh Hou gadiat § S9 geal
T forar o & 5T W Rt gl B sy Jerar sy
A E| |

1.6.4.2. ol &I YIfd & D (Centersfor Procurement of
Prices)- 98 81 W UIW b WY I8 U&h faemoiy fa=g 7|
g W R F=ar § qEeier @ e w9 uNifdar )
IR e R Ry Sied Frels gedie o A
SR R A S e BRI et @ o ARy AR
AR %9 JAIog i Jod qerdhics BT Frafor exem & ar
Y P qS-FS ISR} TAT AFSIT o Hedt B o F T aTRY |

1.6.4.3. Y YW & WTe=i(Means of Procurement of Prices)-
el BT Ui B B A B FRET B B AR E e
! D U B B AR IFqET Al B A f[Aafed R oA
MY | 39 B1d B fordl Tl BT S8 9 9, JaHid Hffed
HYETUT WIS 31dT HHE DI 56 BRI & for g e o
ﬂ%?l%ﬂ%%r%awmﬁa‘fawmﬁﬁ@@a‘iﬁw
i @1 YAEE $U 3 U B AHAT © | AR UA H
A A=y AftSat & Hoa ey TaIfd 81 Y& & | 39 PR
& YBId Heur Al 1o € & ) geepiepl & fomior &
98 HEIIdT U Brll © |
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Yeebish U 1T fageo
(¥9I1-1)

TR I i 1 o @ SR W el BT U e ;
B IRERAT B PiRe far o wondn | ol gEasie o

1.6.4.47c¥ YIfET &1 IRTRAT (Frequency of Procurement |
of Prices) - e W o q=¥aIRal & ¥l W M9 & f5 |
e raTaRIeT R Helt W1 uTeT 2rerar T fraT oo |
< O 3 Rt @ ST oY ATt 2 s e |
G FofRr forai ST s 2 &) et o o ey o |
TR b R % i v Fem T 8 Rigr o |
S CEaRz w%ﬁﬁ@m%ﬁa_%ﬁﬁl'mﬂ@wzﬁr .
T 3 IR TR S FRaT & AN F | axgh B

AP ST ST £ a7 e U6 IR Ui fad v §

W%@ﬁlg@mﬁmﬁ%%a%%qmgﬁ
IR IR Hed Je Admoe 8|

1.6.4.5. Hcul &I AT B BT AR (Basis for
Expression of Prices) &ifd i &1 aiffiards &A1 31
AT BT faerg 71 &, {7 0 39 fag R 9w S veR ¥
WerAd 54 91 &, (i) avg B A= By g2 By g B
mﬁ,'(ii)ama%wﬁa?ga%q%mézﬁmﬁlaﬁ
I A= DT YT B $HE & w9 H ad By 3 R @
W(CommodityPrice)ﬂ%ﬁ%, SR ®9 Uiy goie | 1
A A & 59 gaT B A @Y v B Y s @ v
H T BT §—T9 I G (Money Price) BEY 2, O 5
mﬁmﬁﬂmawwﬁoﬁs%moﬁmwzﬁﬁfﬁ
ﬁmﬁmﬁﬁmmlu@w,wﬁﬁ86®qw$




mﬁﬁmaﬁwﬁm@aﬁﬁm MoneyPnce)a\v‘ |

.wﬁwﬁﬁﬂnw%l

1.6.5. 3MERX &T -9 (Selection of Base)

GARIB T GIATE: B A IR 53 I & g
AT & o oA a @ ford e el v e ot
(foreept SMerR < %50 # AT SeT &) @ qore F YaR By

ST € | i el adae ol TRIRf @ wR § e -

URET & AO &Y g S anfeles TR 9 s v
el Sraferrer sterar RS & ey § | 5 ydad arafieTe
awﬁ@ﬁ'?ﬁmwmﬁwﬁ%qﬂ%mﬁﬁuﬁ
FHET S o1 G4 937 & fory i freit v f¥erg aef
(IR T8) BT Forrm § FIR Y T 2| 39 SR I§ B
TG BRAT & G Tyl v wieeer R | o ad
BT FAG TG & A B AR AT ARy ) Gt
Wﬁm%aﬁmaﬁﬁlaﬂwaﬁﬂafﬁﬁaﬁa‘rﬁ@m
¢ g v dfeal § egae fasar @

1.6.5.1. R MR f3fer (Fixed Base Method)- ST 3 =7

¥ W § 3w Al & emR Rerd 2ar € v i §
AN AT W TP A 9§ AR B WY F g e
SR & T2 o 99 & el @) et 39 ReR SR
T B AR T | i 5 T RI9 9%t @) oI B
'wﬁgﬂﬁEﬁeﬂﬁrwwwﬁﬁiﬁ%mw%aﬁ?
SN A & Hout & T B AR B BY § 7 ForaT ST
&1 Rer amR ¥ &1 379 & BR) U I aRRIR &)
ey | A aRRfT & orvg & B ameR a¥ O ay
foraa! aRRefodlt wmrg <& &) o9 a8 ate &
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BT oK b g, AR, arebTel, dTe, ST A7 F SeaTy

wfed gé &1 4 o i At Prer W TE Bar o e &1

Thd Piet H sl 7 fosdl g W el W SAR—TQT B
g1 XEd 8| 31T AR = B g A @idds U 9y
MR P B9 § g1 A1fRe o anfles fRgemo & IR w
WA S8 JIIa] 81 31T Wild &1 | Ife $9 Wev # I8 ¥H

B ar go au %qaﬁ%mwzrﬁw% w0 i ER

aﬂ‘cﬁgﬁo‘mwmél

| ﬁ%aﬂwﬁrﬁﬁa@%ﬂﬁawﬁﬁw%%ﬁ
| ﬂ?&ﬁmﬁﬁﬂ I3 ERT 91 I 5 |

AN 9Y & Hed
IR qY B Hod

IIAE 9 & HoF AU = x 100

Cuvrrent Year's Pfice Relative = Current Year's Price X100

Base Year's Price
1.6.5.2. silla ame Ry (Chain Base Method)- 3T&R o
P g A ¥ s o RFY T AR S o
IR 9y Rer &t gar 81 39 Y # smur uRafda g
|ar &1 39 fafr 7 3 1w ﬂ?u‘raﬁrwé‘rw (Previous
Year) ® Fedl & URIST & ®Y F vaxar o & | 39 fafy

RE T T B o ST WS Ay ouR af @) wifer

BRI BT T | 3 A & gRT SFeudbreil uRacd=i b1 S
UTe BT YEAT 8 1S9 A § guwie # |fwfoa & g
aRGRIT B A BT A TR gRafia e s wear g |

Waﬂwﬁf@rﬁﬂaﬁfﬁwﬁawiﬁwzh%ﬁ

1 3 @1 9T PR B




| e B e '
el HeATuIT = P x 100

Chain Price Relatives = Jrment Year's Price . 100
: Previous Year's Price

1.6.53. AR ¥ gRad+ (Base Conversion) - 54— 3
TR # gRect= *ft fom 1o 2 | S aRRerfY arerar amrearasan
a%aﬁ?aqﬁ»—mwél a—arqﬁaﬁﬁa‘rwﬁﬁmw
g

1.6.53.1. ReR IR 4 i@l R & yRad=
(Conversion to Chain base from Fixed Base) - S5 {313 yem
%%@meﬁmoméﬁ%amwﬁaﬁa%
ford 79 9§ & ReR MR @SB B AR A o §
98 o e g3 a1 i e §

| 1], I ReR 3R gadis

aTe] I T STAT FADIDb =
AT ReR SER Wawih

Current years Fixed Base Index Number
Prewous Years' Fixed Base Index Number

current Year's Chain Index =

1.6-5.3.2.ﬁ$-1?3ﬂ'&ﬂ'\’ q %l 3MeR ¥ gRad (Conversion
to Chain base from Fixed Base)-57 fafr & yerq af &1 Rew
SR TAPID TE! AT ST & S 7 g7 9§ BT Sjzarel
IR JABID BICT & | AT YoM a9 i &) ReR IR HIae
IS BT T B 2 A verm o & Howie 100 €
T STQT | T aut & e g3 1 wan ey e
EI'I?;I\H??H)‘FﬁWWWEBz
T AV BT AT FHR FABTD X T BT ReR AR Geepieh

100




geich T T Fem

(|r-1)

Current Year's Fixed Base Index Number=

Current Year's Chain Base Index X Previous Year's Fixed Base Index

100

1.6.6. HEY &I Y-I1d (Selection of Average)

 9aS @ I W MY S g § P qadbiel 7 b3
el @ Hedl % uRad= @1 fageryer B o @, gt
<] SR T arafie R ot 81 e & o

- I HoAl B T JMNAT B wU H IR b S | gt

mﬁﬁ.ﬁé_ﬁwmmmwwém
SevaRra @ ¥ FHTR AR, TONCR A T AT
& vy 2 2 afim ofeat § A et @ v od
I SURNYET BT FgelNoT SR b S <ET € |

1.6.6.1. THT<IX ALY (Arithmetic Average)- JHT<IX HIET Bl -
AT Rl U SHBT TS WReT BT 8, 39 ghe ¥

=TT T rfeireR AT # R ST § | SR AR b
on A Bl 7 B & 5 T U FRde A ¥ e 9
Tl BT S SR T A BT § | qEwiet ¥ R
TeT A9 BT BT Sfud B 2| i g uforerdl o
TR B 21 R ue o ag @ o | Ife WRY uRaaH
21 & A IR R GABID FHIRI B Sl 8 | g BRON A
AR AT @ AN Bl SUGE (Suitable) & HET ST
HHT | |

1.6.6.2. Tﬁﬂ?qﬁﬂ(GeometricMean)-WH@Eﬁ@ﬂﬂT
¥ ToleR A Y VAT BRAT 0TSl Biod BT 81 Wy
sﬂﬁwwa—ga‘mé%a@mﬂw%ﬁaﬁvmm
S % bl AT GRAAHT BT RN AR ¥ SR

— = i g it ML AN




Tﬁwmwa@aﬁwm(&mable ) WA B | fes
"Iuﬂr—ﬂ? A H Saprgar (Rever81b111ty)ﬁ§1_cﬁ§\»' fory EI@:'
URaHT b1 $9S HUR UWIT TE gSaT £ SHP BRO
! B Fead aealie v Ry B ¥ gl
YIB! B R VIR AT BT T[S BT AR (Average of
. Choice) FHT ST el 2 | -

1.6.6.3. AfEg®bT (Median)- H@aaﬂa%wmqgn &l TR BT

¥ U g5 991 HEaml W amifid wed ¥ g 97 0 o
PR 99 & v sweT oRfRe ok &1 98 wE o
W 2| AR B g TR W R @ s ®
$4IT oY FAGIM (interpolation) B ERT ST el TITT & |
1 BRUN W GAFHS H 36D TN B SR A8 Pbar o
AHar o | . | |
1.7. qADIB] BT GTHT (Classification of Index Numbers)
][RI B G RIfF ==Y & WU B SR TR ST
T TR UBRT # e fosar o wehar ¥
1.7.1. 99 (S19d) YADID (Price Indices)
59 UBR & ABIB] B A Iufiar g 2|
19§ JAhBIh! Hl AT PR E A TR GABIBT BT wWHy
EAR HRe¥H H a7 ST 2 11&’1 FAAT DI GADBID TP

. I T P ARG3IT B qedr (@) IR AR e € e e

TG 3T SR AT A7 UE I W GO X § Hed
¥ gy e URge T SRR @ ¥ | i o G
(Wholesale Pncel ex) T ST e ﬂj\CICble (Consumer
Price Index) 3—\@_"} ?'fl_Cb—fﬁ?I SR B |




e T U1 e
(9rT-1)
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1.7.2. A3 EBTD (Quantity Indices)

59 UHR & GADIH] B oA eI BT &
AT A=l § gan uRacH BT 8 | U Ehid Uh 9y
3T @y avgall B Wi AT H g uRaee &1 fhe
[HATAR ¥ AU FeFTT PG © 1 P IR (WEl) -
Q’;Lﬂiﬁiﬁﬁ, (Agricultural Produce (food grains) Indices) T 3iEnfen
S EE q\udoiqv (Industrial Produce Indices) $H® SQEIVT
¥ o |
1.7.3. T qABISD (Value Indices)

Hel oI GABIG aRad # I TR b el I oid
AT X B (Quantity X Price) BT Jer=TT &1 Smaferdll & He
7 Y & I VST H UE DI (Prices) AT AT (Quantity)
& TGS T B A0 ST PR & | O JTDIBT Bl
ST (B sterar SE) & & ¥ sl SuIREM &l
LI
1.8. Y[ADID] Axa-l H3 &1 faferar (Methods of

Constructing Index Numbers)

aaaa?»awmﬁmwaﬁa%w%ﬁw
S YPR, SHI SUAMTT g & R § STHRT T
X gD T | 59 @IS ¥ AT TE I®IIT I o] W8 © 1B

| B @ B w0 et 2

qaGis 9 B He wafera AT T 89w
faRra) @1 <Y wg # gieT o Wt E— e e dikt §
G AT fHar ST @ B




. 1.81.3mRa (m‘EIWUT) DI (Un-weighted Index

Numbers) o _ o |

SPTIRE NEBTHT BT HHIRYT Gabi A PET el ¥
34‘1:|'Iﬁ'ﬁ FABID] DT AT BT A a8 A T W 2
5 R—RT Tegelt @7 sraa far o <1 ¥ 99 Wl
R (weight) ST WIS HEW T A & | SMIRT i
Wﬂ%g&ﬁaﬁwﬁmﬁﬁﬁﬁ'waﬁ%—
1.8.4.1.07 W Qﬁ'cﬁlﬁ {Simple Aggregative Index)- G&dichT
T W IR A TR S WX Y 2| 3w ARy ¥
__Wﬁ%ﬂﬁwﬁﬁm(aggrcgate)ﬁwaéﬂ%
T B TN (aggregate) b UIRIERT 0 # @ =Y & | <
@ w0 T B TR @ wRgd e w2

=P -

P, =—+x100
ZPo

wWw

P, = Wﬁﬁ aT‘hTF[ EI'E? Pl (Index Number of current
year) |

sp = A9 99 B ﬂ?{ﬁ ) T IRT

aggregate of current year prices

EPO.W@TE%W(W)EH@FT

aggregate of base year prices

U gBR ¥ Ife J= ij\uqolqviﬁrﬁ#rwmﬁa‘r

¥ e v @ B
Zg,
On = 5,100

£g, =G TG BN AT BT AT

.31




erhis 0d 01 g

() aggregate of current year-prices

54, = TR aY &7 AT BT AT

aggregate of base year quantity

Oy = AT GAHIH (THN a9 D)

Quantity Index (of Current Year)

SRR 77 Ta! ¥ \el 9HfE AT g7 Iy 2000
Pl AR I ATRY I 2005 P T GAG® B I@T
aRy| | - | o

Example- Construct Index Number for the year 2005 taking

the year 2000 as base from the following data.

ERT;[_Q (Commodities) AlB| C D | E

Hed—2000 B0 (Price-2000)Rs. | 12| 25| 10| 5 | 6

- [{ed--2005 %0 (Price-2005)Rs. | 15 200 12| 10| 15

gdl (Solution)

{ Commodities) Price in 2000 Price-2005
ey 11?21-—2000 Rs. | Hed—2005 Rs.
A 12 15
B 25 20
C 10 12
D s 10
E | 6 15
Total 58 ' 72

)
[N}




Poi - 2R 100

2P,

27—_.171 00=1241
58

gﬁﬁﬁﬁmﬁé@%waﬁmmw
U] BRAT Ueh T NSl UihaT 2 | Igf ) <l a6t &
W%W%uﬁwwaﬁéﬁmaﬁ@%‘l -

wﬁr@rfﬁag@amﬁﬁaﬁﬁﬁ%‘—
O 39 AN 9 gwgell & anfde T8a Sufda vEar 2|
() =9 fafy grr AT qEeiel J§ oxgelt @ Yot @
IR BT W19 gsaT 2

1.8.1.2. eI iﬂﬂqﬁﬁ & A (Simple Average of Price'ReIatives)

5 AR A e uRe e g B e @ s
(MR Y ) epTel 91 & | 599 ford, U% a%g & aaaH
Wﬁwa&%waﬂﬂméﬁmoﬁwaﬂ%a@
ajm(wﬁa)wﬁawéﬁ%lwzﬁawzﬁa‘mﬁ
TR DT FeT (YR T SR TAHIP T B forar ST
| 38 for 91 g3 &1 g fohar orar 2

&1 IR N = J&I3iT ®H T (Number of Items)
P,=dHM Y & Hod (@o1c)
- Prices of Cﬁrrent Year

P, =3I ¥ & Tou (@) | .




(drT-1)

T (2005) 0250 | 150 100 75 100

Prices of Base Year

WUT %%ﬁ@{j\dﬂldﬁﬁj\waﬁmﬂ‘r%%‘
a%wwaﬁzoooaﬁsﬂwwmﬁgqaﬁzoosé%ﬁ

GAHIDH BT T HRY |

Example- From the following information, construct Index
numbers for the year 2005 taking the yeaf.ZOOQ as base on the
basis of average of price relatives., L

TR | ME | BUsT |[WE 4w ﬁﬁﬁﬁ qﬁllaﬁm:

Commoditieg Wheat | Clothing| Cooking Gas VEIectricity House Rent

e (200060200 | 120 75 100 . 80

gl (Solution)

Construction of Price Index Numbers

g A®Hih] B Tl

tems |Price 2000 Rs.P, ' Price 2005 Rs.P, Price Relations
P P_x 100
’ 250
- ]
Wheal 200 250 260 100=125
Clothing 120 150 130 loo=125 .
120
Cooking Gas 75 : 100 100 002133
: 75
iy > 100
Flectricity 100 75 20 =x100=125
s[ﬂ x |00} =583
P,

P, :E[ﬂx |00]
Pu

7P FW P4 4 ) U W) 80 1L 4. VAT 12/ 0 A . e

T AT T e IIET

== SIS IIT




31 SRRV A e ST BT GADHIH 117 & ST ol

(@) 3 17 vl @ afy ek ¥

(i)

T AR B @ 7o ¥ oW

I8 gaAHis S9 hrRAl 9 pIfdd el g € e
e ¥ et BT FaRiT AT ST ¥ |

At BT e =T ¥ IRA B R T B R
FRUeraT W g vEar €1

e TEdHih T TR BT FEE TEQ <dl & aul

- I e & A e g €
59 R & 5B G A ¥ o
 aRa B9 B BRI RSN BT HEWT T VISR

FHST ST & |-
Wﬂmaﬁmfﬁqﬁﬁmwzﬁm

¥ FE WBR fhar ST b B |

1.8.2. 9RG YddTd (Weighted Index Numbers)

TRT FaBID! &I TREAT ad THI AN~ IRl B!

S HET B AR WUfAIS Hew Yo AT O g
forTes BRor g fagaeriiadT aifdies wEeh ¥ | I8 & YR
I R R o £ |

| 1.8.2.1. ARG TS ORI (Weighted Aggregative Method)

1.8.2.2. YATUIl &1 WIRA AT (Weighted Average of

Price Relatlves)

mﬁﬁmﬁamm?ﬁ_mﬁﬁ?ﬂwﬁ |

femar T 21

35




(Emi_i:)@ﬁm 1.9. URI (Summary)

Jferaeen & At Sues (factors) ST Hed, TS,
AT T Aoy, e v o, e & uRadw @
aﬁ?ﬁqwmqaﬂﬁ?%ﬁélam%ﬂaﬁmaw
faeradier weemh & W19 9aH wieT 81 8| siear e
Hﬂ@ﬁiﬁﬁ%ﬁﬁﬂﬂﬁﬁ%‘lﬁqﬁ?ﬁ?ﬁaﬂww?ﬁ
Wﬁmm%\'l{j\dwfﬁqﬁ Uh fINeT TR & " &
B & R g1 uRacl=T o1 et w9 3 v Rvar e
& | qUhiP B GRT e ey & ufRHTr % 2R arer uRade
I Y AT I P R W AN {21 S ¥ | qaebies,
A & R gRt ot @i &1 979 enffe weasr W
feamr—fider e g 21 St oRads weer B @ g
Tl BN & O Eeiet & gRT AT fhar Sy

YADIT TH AT FRATAD IO T A O &
ST TR U & A @ wan R o 8
W IR § | GEHH B @I ST B 2 Ry ak
R AT (i, Qatgam, TR A v s TR @)
WWWW%W%@CMﬁEﬁ ST fdsar e 24

PP B G TS ®Y A fAfdy avgelt & Heli &
URITH T4 W BT A U BT & | gEdie 91 v

B 3D T R B R TR v a9t B Hew @y ek
HIT B GRACT BT AT ST BT & | SR 0 < TR
W T 53 S 8 ReR U9 siwen @ w0 gEdie
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R Pt <81 TRE A < TR B B § e Td iRe |
mﬁﬂiﬁWﬁaﬁaﬁEﬁHsmiﬁ\mWWW%!
ﬂﬁﬁ?ﬁﬂﬂfﬁ[ﬁﬂ?@ﬁﬂ%@ﬁ?ﬁﬂﬁ%ajﬂmﬂwmm
faar ST 2 |

1.10. IeQTdAl (Terrhinology)

1. gASTD (Index Number)- TR ==1 & mdier qRac
& WEe T YWId BT A9 R BT AT |

2. JITER (G (Base Period)-Udh defid 2@, o< o |

JENRT BB AT Bl SIH B |

3. A TEEEIW (Price Index)-J% FHATAE ¥ H\F?ﬁ & TR
¥ g BT AT

4. Gl Yo GABIH (Value Index)-Bel HIfed Hed &7 VP
faf¥ea |wamafer 5 woe |

1.41. TOIMRATH YT (Self Exercise Questions)

1, Wﬁmﬁ()aﬁwmaﬁw
Hmawqa(ll)waﬂwﬁr@m— |

From the following Index Numbers, construct indices (i) taking

the year 1994 as base (i) by chain base method.

Y Year 1991 1993 1993 | 1994 1995 | 1996

NEEgCs 100 10 75 250 300 | 400

index Numbers

3N = 1992—110, 1993—159, 1994—143, 1995—120, 1996—133

o fye W § 9§ 2000 B R, et 2008 B T B
AR HIFER, e Hod GaPIH &) Tl BivI—

%'
—

tom a8 £R b P




Yol TF 0T e |

{(4rT-1)

38

W‘Com'modities Wholeeale price per quintal E*
2008 zooé é

a1l (Puises) 73 77 ;
araet (Rice) | - 77 | 5_5' =
Mg (Wheat) -~ 70 | 8.0- !
m (Cotton) | | 65 | 73 :
% Gu) S Y S s
P Gz | s o4 |

T 9TR = 98 (a*é‘r 2009 @ forg) -

R R @ AP B w'ﬂ HRY

index numbers

| Construct wholesale price Index Numbers for the year 2009

[ U A S

taking the year 2008 as base.

3. ﬁﬂ%@wmﬁﬁ@?ﬁmﬁrﬁﬁwﬁeﬁw

From the chain base Numbers _given ‘below, prepare fix base

index numbers.

ey Year 2000 | 2001 | 2002 | 2003 2004

RIABI Index Numbers {110 | 160 | 140 | 200 160

3TN = 2000—110, 2001—176, 2002—246, 2003493, 2004—7309.

4. T e e fafer & fia wgareient < simen ome
TR 138 & @ipt B o BRY —

From the following fixed base Index Numbers prepare fix base




Y Year 2001 | 2002 | 2003| 2004 | 2005 | 2006

RAHIH Index Numberg 188 | 196 | 204 | 190 | 196 100

3T¥ = 2001100, 2002—104, 2003—104, 2004—93, 2005—103,

2006—57. | |

1.12. YA AR &b (Suggested Useful Readings)

1. St wHOTHO Yo, o oo Werd, (2007), WifkEasT
P g, At v+ feTh s 3TRTRT | |

2. Hooda, R.P., {2001) Statistics for Business & Economics, Mc. - .

Millan India. Ltd., New Delhi.

3. Richard. 1. Levin and Devid S. Rubin {1996), Statistics For

Management, Printice Hall india Pvt. Ltd., Mumbai.

4. Elhance D.N., Elhance. Veena., AggaWa,I B.M., (2005),
Fundamentals of Statistics, Kitab Mahal, Aliahabad.

5. Gupta S.C., (2000), Fundamentals of Statistics, Himalaya
Publishing House, New Delhi.
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SPR- 2 IR Gorbidh WEIGHTED INDEX NUMBERS

2.0
2.1

2.2

23

24

RiA0 (ObJectlves) |
uRerd (lutroduction)
(Meaning & Concept of Weighted Index Numbers)
R YRt A et
(Features of Wei ghted Index Numbers)
(Methods of Construction of Weighted Index Numbers)
241 MRT T AT (Weighted Aggregative Method)
241.1ROIR o1 fafe (L'aspeyre’s Method)
2412979 & T (Pasche’s Method)
241 3SRIIT—arset @t fafey
(Dorbish Bowley’s Method)
2.4.14Th3R B fAY (Fisher’s Methodf)

2415712t B fART (Marshal’s Method)
24.1.6%l BT AR (Kelly’s Method)

242, WIRT W= F U Ay |

(Weighted Average of Price Relatives Method)
242150194 HalE Faars (Cost of Living Index)
24211 O @ G

(Aggrgative Expenditure Method)

S s b g Y




24212  URaIR® Fore AR - e g
(Family Budget Method) |
2.5 5 CEEAICANERCReE (Splicing of Index Numbers)
26 b IhT BT Heel (Deflating of Index Numbers)
2.7 ITHRIAT TRIET (Reversibiliyt Test)
2.71 W FEhIRIAT QﬁfﬂﬂT |

(Time Reversibility Test)

072 g IhrAdl WET
(Factor Reversibility Test)
273  THIF WA (Circular Test)

2.8 HRi2l (Summary)
2.9 sreardell (Terminotogy)

210 I3 Yo (Self Exercise Questions)

2.11 SYART qaa (Suggested Readings)

20 e (Objectives)

-sﬂs—cﬂs‘wwzﬁﬁfﬁmﬁaﬂﬁ

—  qRT qEdie 7T SR F IR B,
—  WIRT EHIHT BT T D TG P WE B b,

~ AR QT SR ¥, T A 9 B

—  qIRA qEHDT B UBHR BT S U1 B,

41




Yaehieh T 707 fHE=01
(A1)

~ IR GIAPIH B WA B H HEH B T

—  HIRA GE@die B IS TN B aiRa 6

— e e guele W@ aRaks sue qEeie @
HE T4 ST 1 S 9Ie ¥, -

~ PP B RREE o e 9 R ¥ R

Eb—\fm%ﬁl | |
2.1 1lﬁ’%l'il(Introduction) | ,

o el b A s fpar & 5 <mRwr
EABTDT D T PR T Tl e axgett B v
AT HETd BT A DR ST ATveT Rac @ aeays ey
SR & | O it 1 SRR Ferhics el ol &1 (3=
TR Nerpich] ¥ Feali ¥ Aer gRad @ At 79 Tom
&1 B ol TIRlY 2 1) STl U e I8 R O W R
mwﬁ%ﬁﬁﬂ%%ﬁﬁﬁwﬁ%ﬁm-wwaﬁ
7 B SO ST I Hec WA A 2 a1 O oRReify ¥
ARG #1e2, g IR Fo axa ¥ | MR qEsmier @
O R A AT T3l T JolmTend Saaii oeas
SID BT B IIAR MR UYGH fhar o ) W AR
G & Al H gRad B, P St S R |® T
&R TS HETW D MR W, AT fpar S wda 1 g9

%ﬁﬁ%wﬁ@%ﬁ%wﬁwﬁaﬁ
SFTROT T A uferat ¥ W faar o &7 £




22 HRA GABID! BT 372f U9 JGERUT (Meaning &
Concept of Weighted Index Numbers)
39 T B AT H SIBT A B B T R
fereeiyor deyul vd dsnfe R ¥ faar S smiRd

RTEDTDT B AR W oA AT IR G © 5 I awdelt

FHM F8 (AR) P A gV TIT fhar Sar 211
2 3aferg Tl Uo € BT TR ST URIETOT ferar WTvet
uRad T AU TE T ARG | s qEi § wfEf
gy -~ gBR @ vd ffwar g gu Bk &
SHTTY It WR 319 Ye= f3har S 912y | 819 UsT I8
I & fd wR | 971 9T 7 7 I8 ARIRT a9 & Gl
SATET AT YU & MR W ueiiE By o 8
JMUDT. I B I FH T 18T fob MR 3 12T S
A (relative) FE W & O Aifd® 71t & gRT e
fehar SITar § | 39 9RI BT Y& o @1 fafdt ®in § ud
fre omeR W 97 foi o oren @ & fbw oxg o1 Wi
RIT B ? I8 U [anoig v 8 | 57 fava & oer orer @
fs “arfher wR* (SFAT WIR) (rational weight) TS faar
S IR | |

TE Tfbd IR AT 2° 59 W [aR e Ud gqd
3P BT A oF B g6 IR FaHiw! B Aea ud
IFD] FEST ST B WGAT | aifhes AR 1 ol
AHIRT B IgaTT W R FRar & i e yae @
R periat @1 fafor fear o &1 ¥ SeRser & R

MR eI

43




e T o1 e
(W-1)
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B T e ————

qEPiDl H axgell B Aol # R Y Serel o wiFfera
faram Ste wd ST qeu HWefid B S | aaovErq ol
ScTel W U Rt A o @ g § 9R 1 Feikor
fopar SO | SR IR # A} SiaenTa § uRecAT @1
sl STRT T URART gRT O R avgel W R
U @& B AR & ®Y H HEAT STQ |

YR T JPR | Y& R O © (i) 7eaeT ¥ (direct)
A TG (i) 3uc¥e WU (indirect) | Ucger fafr § wRT &1
- arfdhed R TR aRgell BT ueE fhar T 2
IETERY o ford Afe =T O Ay @Y S Iered B SR
TR AR Y& 6T B Al S99 Sl Bl A & U W

AR e g | Ifd A 3R A BT S9d IATeH B

AR W ¥R GG S ¥ A S Searad A A B
UG UR {99 AT U | Il Al 3R I & SedraH
T U 7:5 8 AT AMT &1 7 Td IR DI 5 AR WHY Y&
fBaT SUM | 39 YR YR S HRY Bl U 9 YR
USTH Al Hedd o | ucde e # gl a7 ycde U 9
IR B T8 URE Y 90§ W 98 ey e 98
fp EXT 2, S [Pl BT ST TR HF B G I Teb
¥ i IR forg R wiar 2| SRV & fory @maer @
R e € 3R T B IR ¥GeU 4 Y deal @ dl
Treaet B g F IR IR Al fear smem | s R ¥ ¥R
e WU Y TE R ey W oaRgel O aRERAT @

HRUT SeTeb] WR AT BT STl 8 | §0 JYUeT Y YR Y&

BRAT PE € |




2.3 ARG Gabidl BT [AATATY (Features of Weighted

Index Numbers)

SRR UfRIT BT ST R B SORI 9IRS YADHIDT

@ faRivaret & HiEra wU § fIgaR = yaR 9 9w
T T B |

o IR YAPH IK] P AVET A Pl Bw § W&J ¢ |

o  UR I AT IO A T BBR A D oA (value)
U § HE W |

o IfT YR T b JMR TR USH fhar T & dr ured
TR gg & |

. Frﬁﬁwﬁﬁrfﬁma?ﬂaﬁa%wﬁwwa@
o ) wHErafdy § gy Aer gRad @ arafde w9

| ¥ ey AT S § |

e oo 5 ygRmt o iR 3 e € afe aw
RS YDA & §RT AM 375 © dF AT gk
TRAfAHar & fdedd el B |

o e Frale GEsie, @ Rt i s e o &
I W gU.UREUT BT ST IR H JFUaT AOR W
§S AW B R B emud B H WIRG GAbiD
R @ e # e e #) |

24 ARG GABTHI B 3T o) faftmt (Methods of
Construction of Weighted Index Numbers)

2.4.1 MR GE QY (Weight Aggregative method)

45




(vmT-1)
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AR e AR, R T A, R oo
B 3HIS F T TR YD 3, @rﬁ?{a‘cﬁg‘a‘ =3 ?{QTEI‘:ITCF§ |
Riss s & fo5 RfreT avgell B R WR e fear
ST & e i & WRROT E A  Re W q A
IR R A o) Ik 8 | 98 9R A= geR I Ug
fopd ST & I 9 AN DY fA=T UehR & IpEdih] B
AT H WA A S §

9 RfYr 9 Ifd R SuEiT &1 arafde Jm=n & SR
TR ERT & @ $9 'q’ P R YHE BN &, Y9 Ife AR S
%-W%ﬁm%ﬁsﬁ'w‘mmmﬁﬁuﬁﬁ%ﬁqo
(TR oY & 9R) AT q, (AT TV & |R) B /Y H Y B

B fawel g1 H MY P (MR A & o) T P, (30 a9

® H) @ YA gRT GABIh] DI T Dl [ART BT g3+
X gD &1 39 O § P P q,q, P WANT gRT & AR
=1 U 3 R far T © oAt &9 e g
&, ST 9 UER W 5

1.4.1.1 ATRRR &7 fafer (Laspeyre’s Method)

g A ey gRT 99 1871 # ufduifae @l 11
ot | 7w I wiRe 98 T@oie @ udHc o=l 81 39
ffey ¥ oM a¥ B AT (q) R 9K Y 5 o § | 98
YR AER 9 H ST B g 9 BRiT €, W 6 ged

~ pEepil § |AfferT 8 e B 5N qAdie & W

ﬁﬁlw?ﬂﬂ?ﬂﬂ?ﬁﬁ%l

z
LaPm:E‘;lZ: x 100
oo




Ig Ay SuHaT e Gadbis (Consumer Price Index)
IR & 3 V& Aoy O 81 39 O & grr smrR

a7t Y e H adEE et ¥ axegell @Y FMfee "7 By B

& @ # uRedE B T W 8 o & 3 A ¥ ag
A B TUET BT AT © 6 MR g9  awgail & &Y |/
off g1 aefam 9t 9 <€ &1l | Uep €1 SR 9 Y H ud
ol TR AENRT B & HRU, UEH A & JADISH DI gaw
Ay & N[ABie A A W G B O Fhell ¥ |

3qleNU—

e affpet & TRRR 9 AR ERT Fe—TwiE @)
TGl DI |

From the following data construct Index Number by Laspeyre’s

method.

'Article Base Year Current Year
ax | TR Y qre], a4

' Price Quantity Price Quantity

A 2 8 4 6

B 5 10 6 5

C 4 14 5 10
| D 2 19 2 13
Bol Solution
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Tehich Tef 70T gy
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Article P, Qo | Py | Gy § PG| Pod| Py, Py,
A 2 8 | 4 |6 | 3 16 | 24 12
B 5 10 6 | 5 60 | 50 | 30 25
C 4 14| 5 10 | 70 5 | 50 40
D 2 19 2 13| 38 38 | 2 2
200 | 160 | 130 103 .

o o
Laspeyre's Index Number = 2296  100=2% c 0p - 125
Podlo - 160

TR o) I, e w9 < v o ol 21 5w
faftr. a1 o e & by IR FEHis I TG HR 6
U TE B T B TR TR B 0T ReR W D
BROT STHRT BT /1 H GRETH B IR 2 | R ReR @ &

< PRY ¥ AR P qoier urafda 2 & )

1.4.1.2 U2l 3 fafer (Pasche’s Method)

S @ WiREeIfg T @ gRT ufauifed fafr &
AR q¥ & ARl B UM W G q¥ & ARE BT FaT
fehar ST 8 | I8 A 9 enReR & A A e & 8, 7|
ST 3T ) o & STR 79 B WR B I W A
aﬁ%nﬁﬁﬁv%mw%t%ﬁ%ﬁﬁﬂww
uaﬁvaﬂ?r%‘—

Pa Py =20 100
" Epoty

arer o fafer 339 AT o MR € & afed avage
P SI AT AT H ST (59) PR IET B T8 IR a9
T A ST (53) IR gHT B |
SEESL B B B G| ﬁaﬁzoosa%%lﬁqﬁa%ﬁ%ﬁ |

S TR B T B |




‘Construct the price index number for the year 2008 from the following data using
~ Pashche’s method:-

Commodities . 2003 - 2008
%, IR a9 g af
Price Quantity| Price Quantity
| e | e | A
A 5 15 6 25
B 4 8 5 12 .
C 3 10 3 15
D 2 5 3 10

& - (Solution)

Commodities | Base year | Current year

I AER I | gIdAE qg

Py, 9 P, 49 P, 4, P, q,

15 6 25 125 150

8 5 12 48 60
3
3

10 15 | 45 | . 45
5 10 20 30

CiO|w |»
B Jw s (o

2Py Qi Pi%y- s

Z g,

2
=“—85x100= 119.75
238

A

1.4.1.3 SRIYT— 919 BT fARr (Dorbish Bowley’s Method)

g Y Raar ga am @ Ry @ v dged Ry
2| SR 9o & AT § oRe g oy &1 fafy |
RIeRT Erepien! BT FHIR A of foraT Siam & 2R gadie
Pl 1 BR forar o &1 g9 e g g1 e far
ST B |

49
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(MPT-1) P 21 oo +Epig

Yohiss W U1 e
" [ }( 100
Zpyo + Lpoq

2
Sqlavoli—

From the following data, construct index number by Bowley's

method.

1 affrs! & a9et @1 AT S ERT Hou qa@did @

IArticle Base Year Current Year
¥ MR e CIGEL]
| Price Quantity | . Price Quantity
ﬂER‘J HIAI ‘l?q HIAT
A 15 ' 14 18 10
B 16 18 19 15
C 19 %5, 25 20
D 24 39 29 30
Z 21 40 25 3%
- 16 Y 18- 25
Solution 8ol

Aticle | p, 1 g, [ P, | 9 | P9, | PG, | P%|PA, |d | PA P
15114 18.] 10] 252 [ 210 [ 180 | 150 [ 12 | 216 180
16§ 18| 19 | 15| 342 | 288 | 285 [ 240 | 16.5| 3135 | 264
191 35| 25 | 20| 875 | 665 | 500 | 380 | 27.5| 687.5 | 522.5
24139 29| 30| 1131|936 | 870 | 720 | 34.5| 10005] 828
21140 25| 35| 1000 840 | 875 [ 735 | 37.5| 9375 | 7875
16 | 31| 18 | 25| 558 | 496 | 450 [ 400 {28 | 504 448
4158 3435] 3160] 2625 3659 | 3030

R E~ I P

50

L2 ST L L 30 2 L TR ARL T R LR ] ke e e R 3 obiie SR S AR




Bowley’s Method:

Mg Zpig

5 T
Index No. = _‘."_fl‘lq“z—"p‘fl'_ = 100

4]58 .3160
- 9
M % 100= M 100 = 120.7

1414 fHIR @1 fafEr (Fisher’s method)

fper @ fAfy e e urdr @ I &1 qoieR
A 2 | TS ARG X GBI BI TOFT B QT BT GR PR
o7 v foar T B | 3e g fean T g e 8-

F P;]|= EPWO x Z}9|q| x 100
U Epoge T Poth

g 3@ PIRR g R miRa 8 % Eaie &
fordl gy et 3 S T ST & | A € Ud STER T
TR BT TN fopar T B | R T ST Ueh Wl R B
TRE H D 1S 59 3 B T a1 ol IR e
(Ideal) I HET AT| -

SRR —

FrfaRaes e a1 HETaT | 2000 & SR TR 2005
b oy Ue \aqgcfm ﬁ\CICbICh Sl ao'ﬁ‘?i!

Compute a smtable mdex number for 2005 on the base year

- 2000 with the help of foIImeg data.

Commodity

51




£} €3tk ey LolTriliete i Avprot)

IRl W 0T o A% 2000 2005
e Commodify Hed HTAT Hed 1TIEIT
S Price Quantity Price Quantity
A 12 100 20 120
B 4 200 4 240
C 8 - 120 12 150
D 20 60 24 50
€¢l Solution
Poj 9o {Pi | 94 [ PG, | P9, | P, Pod,
Commodity '
A 120100 | 20 | 120 | 2000 | 1200 | 2400 1440
B 4 12004 | 240 | 800 | 800 |960 _ 960
C 8 | 120 (12 | 150 | 1440 | 960 { 1800 1200
D 2060 |24 | 50 | 1440 | 1200 {1200 1000
9680 | 4160 | 6360 4600

IR T eel qadbic Fisher's Ideal Index Number

}Epﬂo . P <100
Zpod  Tpoty
{5680 5360 o0
4160 4600

1415 #eicl @Y fafr (Marshal’s Method)

¥ Y # IuR a¥ vd @) 9§ SF @ Al B
AT BT 4R for ST &1 50 B g3 BN ude R

STTIT 8-

52

1/ ‘.L}]I __l Zn")|qﬂ+zpl(” -I
2| Z pogo + Z poyy J

X

non

100

1374 %100
137.4




SRR~ 3 Tt o g9f 2010 @ Tord Amer & R

fafer J YErdien B @A BRY |
Construct index number from the following data according to
Marshal’s Method
Commodities Base Year - 2009 - Current Year 2010
I e 99 a9y
Price | Quantity | Price Quantity
e HTAT ™ HTAT
A 5 15 6 25
B 4 8 5 12
C 3 10 3 15
2 5 3 10

& : (Solution) .
Commodities | Base year ‘Current yea 2
SR | erem A | adur ad

P % P q PA PG | PG R
A 5 15 6 25 %0 150 75 125
B 4 8 5 12 40 &0 32 48
C 3000 30015 30 45 30 45

2 S 3000 15 30 10 20

204, ZPA.f ZPM.  ZPa9-

My =~ Z g+ T Mg
2| Z poga +Z po

<L 9w
- 175+ 285 <100
149+ 238

162
= 22 o0

= 1193

l .
<7 Tty @1 wreier worae @) Ay o wEd 2




HEhis el 70T fogeaon
(491T-1)
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A 15 I - T
B BT IS TR N
£ | 19 L3 5| 0
D'*. | ."_Séﬁ_l_  "_39- i .'”. 29 N 1 2

S S I TS NP R I
F |

1.4.16 Eﬁ?-ﬁ @1 faftr (Kelly’s Method)

a%?ﬁa%ﬁfﬁrﬁ{aﬁ%ﬂﬁs‘r?‘aa—ﬂﬁzﬁw
m%ﬁmm%mﬁwmﬁmw
El ® fb R ®T emR 9 1 g 9§ A T e
ﬁﬂﬁﬂ%ﬁﬁﬁﬁéﬁmw%wﬁﬁmvﬂmm
PR T

KR = 2P x 100
Z pog

N A H q T AR B W AR I, a‘raﬂam

,émwélwwwwmﬂaﬁfﬁfﬁ

ﬂaﬁamﬂ%maﬁwwéluﬁmﬁaﬁvﬁa
w9 A o A R o SR a¥ 3T aaEE 9 @ HRt @Y
T o 9 31 Sy T8 Iy

3 qTexXo—

From the following data, construct index number by Kelly’s

method.
e affesl & et @ AT grr gow QI‘EIW Er%
AT IO
Article Base Year Current Year
SESN R Oy | G

Price | Quantity | Price Quantity
qed | A= Gl =T

R I T B T R S

o 0 o i el TP GRS RSN




Solution Bl

Aicle | p, [a, | P, | 9| PG| PO | P | P4 | P P.a
A\ 15 | 14 | 18| 10| 252 | 210 | 180 [ 150 [12 | 216 | 180
B 16 | 18 | 19 | 15| 342 | 288 | 285 | 240 | 165| 3135| 264

19 |35 | 25| 20| 875 | 665 | 500 | 280 | 275| 687.5| 5225

(9]

P 24 | 39 | 29| 30| 1131 936 | 870 | 720 | 345| 1000.5 828
E 21 | 40 25 | 35| 1000 840 | 875 | 735 | 37.5) 937.5| 7875
F 16 | 31 18 | 25| 558 | 496 | 450 | 400 | 28 504 448
4158 3435| 31601 2625 3659 3030
qn - 0o + G

2

Kelly’s Method:

IndexNo. = 2P 400- 3599 100-12076
Zpgq 3030

242 MRT Aeq Jed IrJurd fafer (Weighted Average of

Price Relatives Method)

Wﬁfﬁﬁq\udoicbaﬁwmaﬂﬁwﬁiﬁaﬁﬁm
SR T B Hed B AWR W A1 Y B oy e FIAI
Rreprer o § sa 7o A UBR | B Il ® -

=R
Po = S

S&TENT —
for=T AT *F FeaTuTd BT WIRG ARY R qABID
B AT BN |

Construct weighted average of price relative index number from

the following dates
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S Iea @ |amar ad [ smeR af | arq a9
Commodity { $&Tg BT HIAT @ A B Y
Unit of Price | Quantity of Price of Bas_e Price of Correct
Base year year Rs. yeér Rs.
TE—Wheat | 9fT veer |8 Foew 100 150
Per Quintal
A—Sugar | TR o | 100 fiFamo 3 5
Per Kg. ‘
RE—Mik | ufed efer |80 Sfex 3 6
Per Leter '
EhagI— ufer fex {40 HAex 5 8
Clothing Per Meter
FR—House | =% House |1 25 40
ol Solution
| @ g, Po | Py [P, | Iarqura RW
Commodity | Unit (W) R.
FrEWheat srfé'rfguea 8 e (100 [ 150 J 800 | 150 120000
Per Quintal S
ISugar ufe . 100 o 3 | 5 300 | 167 50100
Per Kg
ceMilk aftyefier [so i |3 |6 240 200 | 48000
Per Leter |
musiClothing (wft dier [s0 e |5 |8 | 200 160 32000
Per Meter | |
ERHouse 187 House}1 25 (40 140 160 6400
W= ZRW=
_ 1580 256500
Index Number-JTehTeh
.
W
= 28500 _ 169 34
1660




RS Jearqura S & gRT 9911 S IrelT SusTey
g gEdhich 3l Siige fals Jadie (Cost of Living

Index or Consumer Price Indek) ATH ABU lef yEferd

AP T .
1.4.21 <haq frafs Ha®BT® (Cost of Living Index)

IO 3§ TP T Thicp! BT e fhar 8 o

AID] AT SAHRN U g3 © b el @ TR | ulRec &
TIeT T fT AT & | R AT g T A1 € e
T (1) TR P IR BT TS W T YT Tl 2 |

what firfe e qedt (@) & oRead @ Sudeel
R TS dTel YHIT PT 3RIIT &xell & | Siiae fafe gasis

& U R o 7 Ue Mitag 999 o5 ©° a3l & &
T @1pdl) & for) aR oy & o ¥ |1 HAd gars
¥ | g i fH T a9 w ot vy & et @

ﬁaﬁ%mﬁaﬁmﬁqﬁaﬁaﬁﬁwaﬂvﬁmaﬁm'

FRd g 1" Sfgd fate gadid (Cost of Living Index) @,
STHIFT Hed [abih (Consumer Price Index), BCPR ol
Fadhidp (Retail Price Index) 3Mf& M - 1 ST ST R

Jg &9 1 S € o 519 avgell @1 ed (SHa)
el § a1 Slia Frafe @ 98 o @ ok o awgel @

qoU (B1FE) Hed © ar Siias Fale o ue ST 81 g9

Shad fRdle @ & gedar—dgT ¥ o o wHE w9 9
o 1 B # | el o B Rt 50 Hed-aa @ W
F% 21 & 3 Rl v & ford) aifdves | ST BRI E &
faf= =il A= UeR ¥ awgell - HT SUERT R 8

57




Yeehieh Toi 1O freeT
{¥P1-1))

58

3R T Tegel & Heu (AE) WA BT X TRy

&l € | fafr= o R ey (@) oRad & g By s
B & fordl Slie el Yomie (SuHia 4o Werbie) o
RT B IIE & | ST Hod Gai IE FaT & fF v
fftee @t & SoeaT @ awgell @ Te e @) & forg
IR q§ B o A G W B wh e g w
T Y PRAT TS & T |

Sitad fafs gEaial o Suaifiar —

o T RV T IR B T D @y § AR

TTT BN HAT T SFTA TR T ol & |

o ™W B HINKR P THBRI Ui BN 2|

* TR W (D.A) FT FRRT T B qmR W g
ERIRSIIRE

°  Hol R FRFV & fory gwrd fool Ry o Wy §)
Siiad fHrafe YEaia! @) e |

® I AMPBY GADID H1 AT fhar o € 5 g
Tt & oY Fasic IR W1 VeT & IHD I A wghy
A B | U AR A A WY ) Gede SuadT & R
STCT—RTETT N[Abih TR BT BT |

e g ¥ TH AT AP el ST g & o 9¥ g

*  HEI D W UH 99 B P AgEr et &1

o AR GEFH R v & Ry qmEr o @ A
Tl I W Heg AHH B |

PIm T 5 Lo S B S A AV st - A




o TE A A ¥ R ey S wiHf Y o @ e e
ot R & Swim w1 IR ufaffter e €

L e

. Wa@a@ma@@ﬁr%‘%sﬁqﬁwﬂm%ﬁ
 Gpea T T UART BN B SR Hed el H IRl
TR SR W5 2 ‘ 7
o TN & W IWHIGdRl BT [N IwRl W &g &
SRS FHF T8I & T o fabae § wier @i 7 Bl
o PR IR BT SNaT WR ST o, <o, T
T ORI B MR W i vedr & g Shed fafe
FAFHIPH A TN Td T RIHEl B o’ g a9y
FY W G T S AR 2 |
o UH 8l I & Tl AfdT Uoh &1 W5 & Th B 7 A WY
- E o | uRReE, W, Y ud ered 39w
B B |

Sita+ fafe Yaa e @ G- Construction of Cost of
Living Index) |
I PR D Q1 U At g

2.4.2.1.1 g 244 VA (Aggregative Expenditure Method)

31 TAfYr & Swaelel 9= ROl o1 STRYT e ST
Rl gamie swe[ar SuHIeT qod gadbic Sl Al
P ST B—

59




ki Td 107 e
(¥MT-1)
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(i) M WO B Y H pq, 3 wAE 9§ P Hod Td

IR @ 9 AT BT OGS UG GBI Bel AT— 5 p

@) Tl =—or § p g, ST MR TR B Hqo G HHAT BT
TR Td SABT BoAdNT— L pg,

(i) T T 2 AT S B qoETDE @ A SR
Y & YUEEHA D INT B AN ST g—

(iv) mﬁrmaﬁmo@rgﬂﬂﬁﬁé—

QTN —

= ol © SuHeRT e et B e 79
1996 Td TV 1997 & {7, 1995 BT IITEIR AT Y WY =T
AT ¥ SR |

From the following information construct consumer price index

number for 1996 and 1997 on the base of 1995 by aggregate expenditure

method.
SR STHNT T B 3518 |48 | qeu g
Rrticle Consumption | Unit of Price Price-1995| Price 1996 | Price 1997
1995 |
FIE Wheat 2 e Qlls | Foed Qlls 50 75 125
ATaeRice 25 f&Um0 Kg. | Hoea Qs 100 120 160
el Pulses 10|famoKg. FoeH Qlis 80 120 160
£} Ghee 10 fFamo Kg | famo.Kg 6.50 780 9.75
St O 0.25 FUewQlls| fFTo Kg. 2 3 5
FFUgIClothing| 50 ATewMeters| #ex Meters 2 2.25 2.50
B Fuel . | 4 @vea Qls e Quintals 8 10 12
fa=mamRent 1 9% House | ©R House 20 25 40




€el Solution
a¥xg [T o For 1996 For 1997
Article  |Quantity Price 1995
~ [1995q, | p, | pa, | ST |pg, | T | pga,
Price p, Price p,

AigWheat | 2.00 50.00 [ 100.00] 75.00 |150.00| 125.00 250.00
EracRice | 0.25 | 10.00| 2500 | 12000 (30,00 | 100.00 40.00
areiPulses| 0.10 80.00 [ 800 ] 120.00(12.00 | 160.00 16.00

fiGhee | 10.00 650 | 6500|780 |7800 | 975 97.50
S0l 25.00 200 | 5000|300 |7500 | 5.00 125.00
eroreiClothing 50.00 | 200 | 100.00| 225 |11250| 250 125.00

geFFuel | 4.00 8.00 | 32.00 | 10.00 4000 | 1200 48.00
f=raiRent 1.00 20007 20.00 | 25.00 [2500 { 4000 40.00

400 522.50 4.5

ﬂjﬁ mﬁ% - _ _D1QD 2P
Q‘R‘]’ Q‘j:E]Eﬁ]EB = o0t 100
Index Number of Aggregate expenditure method
, _ 52250

1996 B o) GEpie S Toop 0T
Index Number for 1996
1997 & foR Qﬂ?liﬁl"iﬁlndex Number for 1997 = Zgéiggxwoﬂ%ﬂ

2.4.2.1.2 YiRaiR® goic AT (Family Budget Method)
5 R B gRT A oY BT oo R ST 2

() YH WG BT HeArgue— —><100 BEARIACIRIEA G|
R gRT U&f2id el & |

(i) IS Heurgurd ¥ SR af & 9IRA qod p,q, R w |

ERT Y wed & T o B

(i) 37 YOFEHA! HT AR FRDH TRW T DR & |

(v) SRWH ¥R} B qeriv sW & AF R o

6l




YEfhich g TUT g
(9m-1)
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fiGhee o5 fxo Kg. oKy, 10 10
i Vanaspatios fammo Kg. fmmo Kg. 3 5
Al 25 gued Quintals| gvea Quintals | 200 | 200
ragiClothing | 25 #ieeMeters HrexMeters 4 5
e uel 4 uee Quintals | @oea-Quintals 8 107
fmiRent | 1 @ House =X House | 20 25

2 RW
=T

%1 |HPT W 91 2000 @7 MR AM IR qY
2010 & ford wiRaTRe swie AT gy Sites fate gEaie
(STHIRT T FADID) o T BRY |

Construct Cost of living Index (Consumer Price Index) by famity

budget method for the year 2010 taking the year 2000 as base.

As] AT B EER | W | g
Commodity Quantity 1995 Unit of Price | Price 2000 | Price 2010
figWheat 2 gued Quintals) wvea Quintals 50 75
aracRicer | 25 famo Kg. | gees Quintals 100 120

[ISugar 10 fFaio Kg. | @oea Quintals 80 | 120

| SnLrow R




g1 Solution | IR

SES | Hed | |TAT : b
Commodity Unit | Quantity Price
9, P, P, | PA (W) p,ﬁn R RW
g HOCH|2 HITA |50 | 75 100 150 | 1500 | 15000
IWheat Quintals| Quintals
R el BT 25 BUCH|100 [ 120 | 25 30 | 1200 | 3000
Ricer | Quintals| Quintals ) _
Clill qUCA|.10BYC |80 | 120 8 12 | 1500 | 1200
Sugar Quintals Quih_tals- .
zli o5 fasamo . {10 | 10 50 50 | 1000 | 5000
Ghee Kg Kg
SRR fmols o . [3 | 5 15 25 | 167.6 | 2500
Pulses Kg Kg -
| Toed|.25ued [200 | 200 50 5 | 1000 | 5000
il Quintals| Quintals
e | Hex (25 Al |4 | 5 100 125 | 1250 | 12500
Clothing Meters | Melers
ST Fuecll4 BUSH |8 [ 10 | 32 40 | 1250 | 4000
Fuel ' Quintals] Quintals
Fos=ra W | 1R |0 | 20 25 | 1250 | 2500
Rent House | House |
400 | 507 50700
Sila fate aepienCost Living Index - =
R %:12575

2.5 YADIB! BT RRIFE (Splicing of Index Numbers)

- U aRRefY S &1 aintht @ 5 qoio
% IR AT BT ) FTHAMRIT /@Ry | 9= fhar
ST | T T4 BT & 9 & gadie § wAiied axai §

63




S

)

FE I B W W TR TG AT BTG ST
I smaTEar S &1 o] | 3 aRRefdt § avgat @
AT S A qea H aRaftia 81 S | FH-w
R TR U9 AT B W § 3R A AR @r gfrenfua
xRy onear &1 31wl uRReiftdl d qEeie sruet

PR @ 2 | FAR T G5B T B oy < gEnis

1 O & TP o I SR I BT 3R g, T R Ay
1| O Rerer ¥ warepiept A FR=RET B §9I¢ & @ T

BT YErchieh BT AR H TG 31T STrsT (connect) TSI

2| =it Siiew @1 fRIE=F (splicing) PEd €| 9 FE A
2 5 1 (@1 <1 ¥ i) GEHIB! Bl AT B IR AT
(overlapping) @I U AFRI R U TH ADID o H
RS B B T & fRewe el © |

BRI & UBR W BT 8, STe—

() T e B R GESE A SISl ST 8| 56D

PRIgua gaeie=
M a9 Bl A gAGIE X T8 SRR 94 BT REAT FIHIS

100
SplicedindexNumber

NewlindetNumberfCurrenBasderiod OldndexNumbenfnewBasePerio
- 100

(ii) gﬂﬁwﬁﬁaﬁﬁﬁwﬁmwéaﬂm
ford ot 3@ @1 WA fdpar S B

, TS}, IY BT GADID -
Wﬁwﬁﬁ%waﬁww . x 100




26 JADIBI BT Gfa (Deflating of Index Numbers) : PR
B O 8 o avell gd wamell & g™ B ded D

AR-JRT 42T B Y Al Tedt Rl B 1 89 B8 qPhd &

R Ga@i®! B I3 B UG BU § aRdfd® g T |

aeftq A2 o ol TR A ¥ e W) AR

AT 3T BT e fhaT o \adl 1 g3 el d

HT TSl ¥ | 3 B GABID B! U Al A

PEd & | 399 g 71 3 BT gaN HRA g

Hifge I
qrIfdd 3T = - x 100
Real Incomé= Money Income x 100
Price Index
ARCIED A FIDTD = __— o =T 100
T IR 9F & IR

Current year’s Real Income

Real Income Indéx Number = — x 100
Base year’s Real Income

2.7 SoprHdl URIEUT (Reversibility Test)

SehrRIaT TIETT § qEpih] B fea e gd g
HT TR fha W g1 g9 orta A geR @
ST ST TR @R @ ATy AT gfeemi &
ST & | 8 A geR 9 A O g
2.7.1 HY ISPTRICAT URIETYT (Time Reversal Test)

TP T IS YR a9 P MR W oA ay Bl
TAFiPH S [T S, T G 98 @ SR WX MR a9

65 .




7 H@#ﬁﬁéwﬁmm
(E-1)

60

BT ABIP ST AT ST a‘ra‘F-ﬁﬂjﬂvTcﬁ T Y SCTHH

Eﬁﬁlsﬁmﬂﬂpﬁwww%‘—

p _1
Po, =5 rT P, xP, =1

10

3UHT Jel W G UF IR TR & qadHis sid B

Wé@mmlmwmm%ﬁfﬂfﬂww
AUGUE TR TRT SRl 3 | |

ﬁv‘%ﬁfﬂ'ﬂ’cﬁ#ﬁﬂﬁaﬂw’ = P, \/ZP‘q%Z"‘q‘ '

2Po0 2ZPods

Izpoqo ZPo‘h
10\(ZP1QO 2p49q,

WW,W‘H&WW" —

B, <P, \/ZE% 2Pk Py TPoth
2PoG Zl:’o‘:h Zp1qo Z;|3’1q-|

wﬁww%ﬁsW?%Wfﬁm
HIBID P ST B |

2.7.2 d<d IohRIdl TNET (Factor Reversal Test)

cd b WIETT I8 gacra 2 & go0 & e
W A U " B ORI W e IGH] qAdis (AT
YABIBQ,,) B TG B WIQ &7 A GEbih IR G
APIH BT POher Tle], a4 B fol Jod AR IR a¥ &
A Iod B AT P I¥ER BT AMRY |

P Q _ Zp1q1
S ZPoqo

| ﬁ%ﬂvﬁwmuﬁwsﬂ?ﬁﬁmma‘r
WWWWT\”%E?TW%—-




— '[fpﬁlo XZP1Q1

FP, -
0 VEpeqe TPo4:

FQ :Jizq1p0 xzq1p1
* TYZqePs ZaoPy

[ZP.q, y 2P, 9 294P, y 2.q4p,
VZPoqo P9y 2UoPo 2P+

FP1n x FQD1 =

2Paq,
2Pol,

2.7.3 AHIF WG (Circular Test)

5B el TE A 2 R A O R T R
g9l ‘1’ B oI US @i T N | deqsd R
EBH 1° B MR I AF R 98 2 B forg g
W | g afe SRRT ga@id 2 B SMUR 9 4R 99
3 o forU Edidh AT WY 3R Ife T8 HA.... (o-1)n
A SN T WY Y S T IAPIDT T O 1 7T
a1y | |

1.8 HRI2r (Summary)

AFIH A UG B HO- Ub < Td ATYH
®Y A Wi qeFd B | gadie e AR 9y 81
o gRT et ¥ aRaiki= @1 A wu A siegye fohar
ST B | gEdie e S @ uRdciHl BT A9 Uk
e e W axa § RS gRT W 99t B 9
i waER # f3wr ks o< g 2 | e U uRddH
B & O U w9 W gemi T8l BN B, S pad

qFHiet & gRT A0 fFa1 1 dabar €1 o 9RoE '




Yt T TOT feen
(ATT-1)
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WWW%%H@H@%Q@@W%WW
feeryor Feyet vd defie 811

IR Ewid, IEel & e (TR) DI FAM AT
TV S URATAT HT AT BT © | B AW Y8 S 8
fop ol Rl P WHM W B FE BNl g, 3f: Uk &
FHAE IR IART T IRAT T 7 | |

S EeiE # e awE B e od
Bl § SOl SR YR (H8d@) as Wee fHar S
AR | AR DI ARV TS el 8 | MR W 7T TR P
TT0eT Heed W 2 | 9RI B aifid B W ] 9D Sgaed
DY TFRY BRI BY UG (BT A A12G | S ot
A ¥ qReTH @ orage § oY Seurel o1 wider faan
ST | ¥R S &R 90 agall @ Iae & U 6l
17 39T T ST B | |

WTReT RFien @ < B B <1 R ¥ ) ke

g Pl B AT o7 amuer e fhar T g (i) Wika
& v # fvar 9 s far T 81 Siad fats sterar
SUHIERTT Hed adie B o el | g fder S
T e A v uRaiRe Tore Afd gril
EHD B RRERE ¥ 9T BT 7 5 [ MR
a§ P IR TR B SR T IR a§ PY R I

T GAHE B [/ GADE § SIS |

HABIDHT BT JUHIT Al Hega & gRI IR
3T BT IR ST T 8 1o et farey o=l ol et &
T A H R BT el 9T B | 9 BN od Wl A
R BT JqUR WIS BT 2 |




GRIhich D B, TSB! Yl R fqzawa-iardr o1 aeror
STHFIAT & AUCUST g1 AT ST 8 | qHY Sebrwjal,
ticd SSHIRIT T4 AhI ORI NS aRieTor & S gAdih]
P TG EREAARIT G I bl qRHATNT el 81
19 ?Wﬂ?ﬁ (Terminology)

IR (Weight)—Fadmin! H At R 1 T
7', 9 b gor |

ARG GYg (Weighted Aggregatives)—‘l?’ﬁ @ HIRG 93
&1 AT

ARG A a1 (Weighted Price Relative Average)

Waﬁzﬁﬂwzﬁquﬁﬂmﬁzﬁﬁﬁﬁm
FgurE Siiad frafe qaoie (STHledr qed qaaio)
(Cost of Living/ Consumer Price Index) 37 {321y 0= a7
fagy @ @fdaal @ fag =g § gF arel aRad &1 419

RRIs= (Splicing) ST T—37elT /IR aY I olehy
Y T gEADibl DI Sire (Correct) |

HHdd (Deflating)—arildd AR @7 g bl
T 99 WR R |

1.10 ¥GIRITY Y (Self Exercise Qustions)

1. = Twet o wiRe w921 AfT gIRT a9 1995 T 3MTER
A9 TR 99 2000 & ol o GEdHIF B v BRY |

From the following data prepare a price index number for the
year 2000 taking the year 1995 as base by aggregative expenditure

method.
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, ujm‘ & o7 frgeur '
(1) T TR SUHNT BY o 1
' Commodity AT Price-1995 | Price-2000
Quantity-1995
A 20 . 8.00 10.00
B 12 20.00 30.00
c 3 025 0.25
D 10 2.56 3.12
E 5 1.00 0.75
Index Number for the year 2000 = _ 138.10

2. Calculate the index number of prices for 1998 on the basis of

1990 from the data given below:

I e T Iips W 1990 Y N ATFDY 1998 B
for) qmaie sa Bk~

Commodity | Weight 1990 Price (Rs.) 1998 Price (Rs.)
a] AR | 1990 4 (vb) 1998 Hed (%0)
A 40 - 16 20
B 25 . 40 60
C 5 - 0.50 0.50
D 20 5.12 6.25
E 10 2.00 I1.50

(Index- No. 138.4)

3. From the information given below; calculate cost of living index

number of 1998 with 1990 as base year by Family budget Method.

A & 18 gemell J, uRaiRe Iuie Iy @ grr
1990 B IR AR g 1998 & for Siaw fale queis
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Commodity | Quantity Unit - | Prices(Rs}) e (%0) IR e
I | g 1990 1998
% Wheat | 2GQtis. Q. 75 125
=ael Rice | 25Kgs. Kgs. . 12 16
A+ Sugar | 10Kgs. - Kgs. 12 16
i Ghee | 05Kgs. Kgs. 10 15
el Clothing| - 25Mt. Mt, 45 5
o Fuel | 400t t | 12
fawrar Rent |  One One 2% 40

(Index- No.132.18)

4. From the following data prepare Fisher's Ideal index Number:

fopt aricrel B, fhwR & 3eT GBS BT T BT

Article Base Year Y a9 Current Year TTe], I
a¥q | Price Quantity Price Quantity
b Gl HTAT Heg HTAT
A 6 50 9 - 55
B 2 100 3 125
c 4 60 3 65
D 10 20 14 25

(Index- No.147.79)

5. Calculate Fisher's Ideal Index for the following data and show

| that it satisfies the time reversai test.
Teied 5 a8 |9y Seprgdl R B IR PRAT &

-1




Yeehieh e T[o1 fge
(A1)
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Commodity 1993 1998
9% | Price | Quantity Price | Quantity
L (A AT Hed | A=l
A 6 70 8 120
B 8 %0 10 100
C 12 140 16 280

(Index- No.131.59)

6. Find out Cost of Living Index No. from the following data.
71 sl A Siaa—ate Gawis sid SiforR—
Commodity Base Year Current Year Weight
9] R gy EIGAGL] "N
Food 30 47 4
Tl AT ,
Fuel 8 12 1
Clothing 14 18 3
I : .
House Rent 2 15 2
Miscellaneous 25 ' 30 1
fafder

(Index- No.128.98)

111 SUalfl §&@ (Suggested Readings)

1. Slo gHOUHO Yael, Sfo Twodlo e, (2007), Wiy o
RIgT, At wa feTae 3T |

2. Hooda, R.P., (2001} Statistics for Business & Economics, Mc.
Millan India. Ltd., New Delhi.

3. Richard. |. Levin and Devid S. Rubin (1996), Statistics For
Management, Printice Hall India Pvt. Ltd., Mumibai.

4, Elhance D.N., Elhance. Veena., Aggawal B.M., (2005),
Fundamentals of Statistics, Kitab Mahal, Allahabad.

9. Gupta §.C., (2000}, Fundamentals of Statistics, Himalaya
Publishing House, New Delhi.
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M.Com-02 (N)

ST |Aiferad

S5

gerehteh Tel U7 ot (9m-2)

(Index Numbers and Quality Cntrol)

TohTS -3 | 5
Hiegentd 1ot forE=n | |
(Statistical Quality Control)

T -4 | 37
frew e st dwmmr -

(Construction of Control Charts)




wug-5 UReEg

e SrTE # BN Ao weEEt a7 WA @i qedt g
QR B & | Seee STHET TF wReR Wi g e |
T e & | ol SR B Freue ¥ e & o A v )

£ PR & e U S gl B g T o)
faera # WO Ve & | S Yo B Ie S U qen
'Wﬁi’ﬂﬁﬂf%lﬁ?ﬁﬂﬂﬁ H%@Hfﬁﬁwﬁaﬁw%aww
o ATel AT S By

TR WU amie gd o1 g1 (Index numbers and

Quality Cohtrol),w‘cmﬁ‘h‘cﬁ e (Business Statistics)
M.Com.04 &7 Uiadl Wos g 9l IR sHisal § fayed & —

1), ga®die (Index Numbers)
2)  9IRa FEdis (Weighted Index Numbers)
3)  wiRerdhig o fra= (Statistical Quality Control)

4)  Prg=vr =€ # w-e (Construction of Control Charts)
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UNIT-3- Statistical Quality Control

THIS B T |
a0 @@
(Objectives)
31 uRwE
(Introduction)
32 D O for=roT T TR
(Concept of Statistical Quality Control)
321 fo=ERor
(Variation)

322 fIeRo & HRO
(Causes of Variation)
3221 WK ORY
(Assignable Causes)

3022 JIAME 3eMEr 9 BRI

(Chance or Random Causes)

323 fd=ROT T ueror

(Test of Variation)

3231  IAUEd ﬁﬁfm fafer

(Cent-percent Inspection Method)

3232 WYftey e A

PSRN TR NIRRT SDCh P LT o

T




(aqm-z)\ R . (Samptelnspection Method)

3.24 - U O

(Main Features)
325 e ot = & i
| (Purpose of Statistical Quality Control)
33 W@ o = o R
_ (Techniqueé of Statistical Quality Cohtrol)
334 g A= |
(Product Control)
3311 SeE Pror @ AR
(Technigue of Product Control)
3312 UM T4 I T S
(Consumer's Risk ‘and Producer's Risk)
33121  SYHIGHT BT AR
(Consumer's Risk)
33122 JUEH P SNRGH

(Producer's Risk)

3.3.1.3 Wiepfd ufdee Jon
{(Acceptance Sampling Plans)
33131 Vel HfdeeiH dorr

(Single Sampling Plan)

33132 TS ufRiceq I

6

T R U L A o o T e




, R 07 fagemn
{Double Sampling Plan)

33133 ggufaee™ I

(Multiple Sampling Plan)
33134 U Rarfera e1or ash

(Operating Characteristic Curve-O.C. Curve)

332 ufdhar ﬁ‘m%rw

(Process Control)
3321,  Uidhar a=or @ fafg

(Techneque of Process Control)

34 ORI
(Summary)
35 WETEEH
(Terminology)
3.6 IR U+
(Self Exercise Questions)
3.7  QUIE W
(Suggested Readings)
3.0 93 (Objectives)
T TP DT STAIT TS & TR A —
o IREE TOT I BT SAROT § GRFIT & b,
)

oG o s




Thich T 10T [
(-2 )

. wﬁﬂ(sﬂaﬁfx)aﬁeﬁa%mwwwﬂ
aﬁwwwaﬂﬁﬁw%m%wﬁaﬂwaﬁ
YT & aRkfEr & Fa,

o,"‘wﬁﬁa?ﬁaﬁﬁﬁwawmmﬁz%
Siifere &1 S U B,

e ﬁ?ﬁa%ﬁvrqmaﬁgdﬁ&‘»quﬂﬁﬂi%aﬁHW

. wﬁamﬁaﬁmﬁﬁﬁ@mﬁqs

B P ADND wd ufpar & uRR & S |

3.1 uR=Ea (Introduction)

s ¥ o e Y T BT I 31 A
<o (Global vilage) & Tq ¥ <@ WM & & O @UR Td
aiforu 281 <G 6 gEeR B o %1 § |y wer 5
a7 TR e a7 2 5 A avg o f ufowt # e
T | Saed & B Ted WG Jah, B Td
R s, erd) Seue Td aeee AdTe vd Sw
o Ud SueRTl T WRINT faRT ST € | g9 B WA

B 3 SIRF Sed @1 BT a1 gihfEd 8 w8 |

Wwﬁﬁﬁmﬁlwaﬁwmuanw)aﬁém

A 2 W e B O (Qualy) | SCUED T

o o9 T W VAT 3 R Scdifed avgy geracr

zfe o W (Acceptable) KGRI NAERNI % AMER N




gt Eﬁreﬂlﬁﬂ%ﬁ (Unacceptability) T B UTY, TAX W<l ¥,
ST RGY UEART B UGS T T IAR PRI ITDI
' NSELNI I AT (Homogenelty ﬁl

q‘ﬁjwﬁrﬁwé@ﬁﬁﬁé‘rm%la‘s@waﬁ

| w%%w&aww%a&aﬁwﬁ@aw'

T = 21 O} Safed oWl 9 sfe | useu
fears o o o STy o H T SR TGN U S 8
S AP afie & & A o R & drr FR-F R
S0 G B B [ I T AT BT BT ST ¥

Fe SeeA W # T B @ AES B
iRt SeaTfed He arell sH1E § Ieunfaa URiel e
I @Tg @l g BmRy |

U A6 SANT & o) T8 amawdsd g fb Senied

TR IO BT GG Td SM1eel TR @ S | Wik |

o7 e @ AT W SRS 59 R B FHIfed o
Tl & | IeA & fafi= TRolt ud ufehamen @ wikerdst
TR dTel Iy oI @Y o bl |

3.2 AREASI TOT =0 B FFERT

(Concept of Statistical Quality Control)

| ay SRieT URkE) e 9] @ § b santed

ERTTERAR EAPCTIrS-ERY i e Ly




i et T
(wrr-2)

I, IETEH Td STHITTRN B HIEUST TR SUgE B

uf, Sered @ qediE, Td ToTawT e B ufsar
snfe wffer 8 §1 ve W Saaw T DI AR H

ﬁm%%ﬁaﬂ%uﬂaw%‘mm@\q&ﬁaﬁﬁ
,w@waﬁwﬁélw@zﬁﬁwﬁwzﬁw'

ﬁm%%ﬁ%mwaaﬁﬁ%‘l
3.2.1 faemor (Variation) o _ ‘

AR o Rt o et e v @i
mﬁw@am@aﬁaﬁ@m@ﬁaﬁgmﬁﬁﬁa

T & | S o 3 o a1 ST S ok o PR s
ﬁﬂ%aﬁ?@w%ﬁﬁm%mriaﬁon)ﬂﬁaﬁﬁ%l@
fererer o w1 I € iv 7 g W T Ak 2 | 3
BT & T SAEE SR R o e el
ﬁ%ﬁweﬁfﬁeﬂ’aw R YHIY (Standards) FEiRa @ 2ar ¥
VI, 61 for ST < ReRer o 9w od e e 6
78 FRiRT o) & ol # e s o 9t freRol @Y

ORI BR fIT S € IqAT Ug AW BR Iearfee
el Y BRI o ST & | W Seafia st 5

T o g




3.2.2 fauxor & HRUT (Causes‘of Variation)

BE A B St B we e oA swiRa
g7 g1 FEl AHAl © | FeadH ddbAle T ged ufehar
W ST F1 YT B g TE T O 2| B U R
IR B E o 5 drmReme: et @ usd @ R W
| 9T T | TH SSTERT AU WG B ealﬁ_aﬁ kA
-l SeaTE e F Rl Sera @ BT WG &

SR T BT qAGCT o ST & O HW & 0 N

v & % AR wwed Ao A Wy go ¥ HE
Wmmlﬁﬁw'aﬁmwmsﬁwﬁ
ford g} R YT STRIFT ¥ WIa ST B B | U faeRort &
3 I Qd dheilich BROT B Wbl &, IR AP
SREPIOT & T QU A Ry e e &

3.2.2.1 VU HIRYT (Assignable Causes)
faeror & ¥ BRY 98 B § O ww o0 9
forfga ererar fAfde o S wedr @ qen R
X 41 faam ST HehaT § | UH RN B Tbe
DI W HRUT BIAT & Wi ALl H 3G Sy
S T TYRT I BFT qn- sifiet @ Bri

& 31erd] SeuredmaT H FREe o onife | 0

PROT TTE TT A gpe A F ok T g

Hiegshta Tt =T

I




[Ihic Td T e
(TT-2)

2

PROUT 3IGT (Chaotic) BHRUT ¥ HET T & |

3222 aOifive 3rerar o9 BNl

(Chaﬁce or Random Causes)

foeRor & B W IR B & e usfe
rRE B 2, quT W Seares @ ufhar &
&l JMIMed 8K &, Sv& WAND (chance) J1eTaT
29 (random)7 HRYT HEA ¥ U HRU TGAT

| BR-OR ol & e ¥ Rar ued

m@rmgﬁ%vﬁéa efrwa@%@a? (random) |

) ?IIT?:l?flﬁ_CB (chance) W@faﬂfﬁlﬁ?ﬁél g

2| R oy Rl of weare wlpar ¥ B A
yhe B ThT ¥ | 37 IN N e o ¥ fp
T8 YD (nature) BT TR & uRara®
2R ¥ oRadear srrar Reror gl @1

| T PR ARG a1 R o W § W Ogd

Wwﬂﬁ%&\mm%sﬂmﬁaﬁ

IR @ TR ST A S o e |

3.23

fa=oT 31 qﬁ&m ‘(Te'st of Variation)

T o T e AT AT ¥ Safie avgel
@ gor (S 5 3y SwRIed Ut ¥ ok
ITH RGP ) ST Db <y e 2

(=g THES i § i iy | JaEISiag s PR




H i =T

3.2.3.1 gl e Ay s g P
(Cent-percent Inspection Method)
Sr 3 ST S B T W & e 8 T
fereror fosa e 21 39 Al @ el 99
# T A S egER S ¥ W@ s
Wﬁﬁ%@%ﬁﬁﬁﬁ%é%w&w
oy far or B uE A ecfee gE v
JEfE o9 § gl udid el & wReg g /Y
R eERe 3§ ®@E TAE IhE A
| T Y I Wi BT SeAET @GR
e e T &, At v Rt ST A Seed
R ARG T TET HAT US| FHI—BT
T A ardfae T8 g @l & o fh
MRRT & T HRT WA Aiferat S 78
SR | 9 AT B I 0 el ¥Edl €
QT B YA Tl IS HIPR STl IR P
WEHR B o | |
3.2.3.2 gfaest ffeger fafdr (sample Inspection Methéd)
m@ﬁa@mmgﬁ%%qﬁm‘rﬁﬁw
s AR B ¥ o R TR @ T @

13




g e o | Waﬁ%ﬁﬁﬁéwq@'ﬁ?ﬁmﬁﬁaﬁ_
| Waﬂ‘cﬁ%|eﬁwﬁsﬂﬁ®$

WW@HW@WWW
T PR RET o rer @ Sares @

=1 ==or vd ufher Xt 21 99 o B wr

SHPBT GRIET fhay ST & ufcest & udleror 9

ﬁmﬁéwﬁo—mw%ﬁ?@(w)g‘cﬁdw |

A % IRy & [ T | a7 R W, ue o

5 B 990 D BRY ATTH TU W IS ST
T g 39 AR PReRer @ Wl 9 <s |

ST EIAE |

3.24 YHY T (Main Features)

T TP D FEIYT B AR IR AR o7 FHgeor

a%uﬁ@aﬁ‘ra?rﬁﬁqﬁm‘rﬁvf@mﬁqﬁwaa%mw
HepaT -
e © f& Seife @ 9 Al ey od
FetRa #e & faar Wiy 2
o It T PR fuer & @ 3w BROT @y §
3R I9@T T TBR W R A1 o e 8
Rrae fo5 wfass # St gRgfe =1 & o1 |

14

T e TG 9 o U ﬁ?r_c!‘\fﬂ?vlff el W 2 |

5L JEHE S -3 RSPV LTt T FP




gl
e TE TREE B OTR W S BT B e

fhar STaT © | Idufaea e ugla aRafde

T v B | vd ERIEE W Svad gar
TSl & | | |
o WRFDBI I[ur Fg=vr I ufshar # wilkege! fAf
| T (Statistical Methods) 1%y 3Tgfed  faaxoT,
AR, TG fagrer, e snfe &1 waT fahar

ST B |

o WiRg@ T =1 & ufhd & el &
IR WR Ja=ra—, Scdaregd & fafr & an #
ol o €

3.2.5 gikg®g o1 fra=vr & yareE (Purpose of

Statistical Quality Control)

SITTPY 31 T B AT T IE AT & T
2 g@r BN f5 Safed awgelt @ YU § 8 arel
ReRolt @1 EEE B ST RO gd ST g¥ e
RS o1 FrI=IT &1 YT S2g Fferar ware Bl 2 |
THD gRT ST TR ¥ QR B & gy gerga
P IUIEH P T dedl Wikl & | Sfed shredl &l

=R =101 Ud faeRer & W U9 og Bl &7 e
AT ST B sﬂﬁluﬁmwmmﬁﬂélw |

gfeh & ERT TR0 & WK BRI & SR Dl Igd B

w7 e
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gaehich TG TOT g1
{(HmM-2)
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ﬁﬁ?ﬂ@ﬁﬁ?ﬁﬁﬁﬁfmm%lwmiﬁm
S @ Beasy SdE W O[S U SIed Ud DD T
ot R oo 7 <e 1 A o s
1 fy frgall & M A g NG $u & v T o
el 2 | | | B
o TCURA BN S ATl qG BN oM B TH HTD
e 5T R et o B T 3 3 < A
B E| |
o ST IEISH F U Bl BT TR FARTR Y
IR P BoRaey e R B A H g
NIRRT
e IAMed QU ST TA & IeY B VAT BT
=g FE B 8, faerer uRedd B 8 wEd €
R Tl 1 afe Sfad favewer fhar S ke
YRS SR e o dr RreRel @
WWW?IWWWWQ%W%
U& I BT B |
o iR o BRI @ R ¥ seeEE SReaT
& Priem e P BT e arafifRa g ¥ |
ST Tt off AT 8T 8, ST BrAGIEId] BT
| e v guR @ fdee R 60 e ed
g

3 [V+24 CORN 1t b T2 ol UYL ST DY S

LT L UH T I

T ECTRL




o WiRega ot =T IeuTeH WA H AR B
SR BRT &

’3.3 aTiRege 1IUT frra—=or &1 faferat (Techniques of

Statistical Quality Control)

3.3.1 SIS FRISAUT (Product Control)

Seare P R & e e wu W R
axgelt @1 FReror faar SiTer g1 39 ﬁfﬁr?ﬁmwﬁﬁ
aigeﬁa?rﬂﬂ%‘f(lot)$ﬁqﬁﬁfmawm?ﬂwﬁ7m
AT & | O Bl IR @ & S | FH—BH! Iare
&1 afpar 3 & WaTeie axol TR gt 7 P B
Waﬂﬁmmﬁlwﬁwﬁf@rﬁﬁﬂ@%
ufde (Acceptance Sampiing) 1 8T ST & | AP GG

T3 B T (Gt T IGY) § A < (random) 3THR

R R3NP PR SAET T T PR B g3 bl
Wefa srrar rdigfa &1 Mol foram e 2|

3ol JediRer SR H wigl faesh =R v efefe

SreT ¥ gfy A W PR aed o <& 98 s

ey fAfSy & ArRaw | YUE T BT A8 9gd 99
T ¥ | gES WR B SIS, SUHIT, U4 AT & HeH H I®
ol wfRe ®9 ¥ o usdl 2 & I@ied & gRT Yl
fo T AT B TR (lot) P WIBR 3AAT IRATBR fhar
ST | S W & Pt o e ¥ 4 Profa oFT Teen @ b
AT Y T AT TG arer Y| g Y A ¥ See

i o1 frreoT
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g Td T P
(vr1-2)

138

(acceptance sampling) ]%'@I_G@?f g We® B 2 | S AR
Iq | g o # 95T WRetdT Wt 8 IR &

meaﬁﬂmﬁwzﬁmﬁlsﬂﬁr@raﬁ_

IIE ST & AFCST W el 8 1 Searg e fafy @
"TIRfA A& (acceptance inspection) 4T 8T WITT 2, T
Waﬁﬁ%ﬁ?aﬁﬂﬂgaﬁﬁz@%wﬁﬁaﬁﬁww
PR R 81 .

SHIZAT T, 9 TG g9 O FARE B 99N & 9o

IR IR ATl THIgdl & P At @1 & A e

SIBT AN PR TSN B THE BT WIPR / IRABHR

R B o o eRft € |
| meﬁﬁﬁéwaﬁﬁmﬁmm
g T S T A fRr o & R g TERGRA (re-

process) B [OTIT SITAT § S10AT 3170= SYATT 7 TR ofre
2 |

33.1.1 SATe fra=or & ARy

(Technique of Product Control)

il ufieei fafty # avg w9g @ 707 @1 oEe

| T




3.3.1.2

HW%(@E@%&WW}W%

TRoT foar S 21 w9 99 g Rl @ <ed §

g WA SIREA (probable risk) & TR T 57
T B ST 2 | 3T o Rt @ Freror @

ﬁwﬁwﬁ@wﬁaaﬁwa‘raﬁ%

STl Rig Bl 21 S avge e @R Al wehy

Tﬁm@mmﬁ@m%mmaﬁ
R @ e &7 adar uRom & gl @

ﬁﬁaaﬁwﬁmw%‘*l

SUNITT U4 SUTad BT oiifay
(Consumer's Risk and Producef’s Risk)

B S 9B ¥ 5 el fder ¥ fger
I HERE T AT ¥ | U TG TR Bl
qa?ﬁ—gexaﬁ (separate) ©U | fARieror fabar wrar @

U SR TUT e e B S —

Tl SR1ET FRyy ey § ure B swe fory
TR @ ARiTd T8 AR B 2 i e
BN W e Td JfRaut Prepst @ T < 8
TR | §9 A5G T eamieer aeeb e Suwa

| ST A SR X T T SR (caloutated

risk)m%|wa$aﬁaféwnm%ﬁfg%ﬁ




'Eff)ﬁwm g?%ﬂm%ﬂﬁwﬁwqﬁaﬁwﬁw
| | gl B PR e e &1
3.3.1.2 1@'111‘&11 E| GITﬁQTI (Consumer's Risk)
SUIERT 39 o Iyl I R B WeR
Cre i) Q‘cﬁ gfeTd” (Lot Tolerance Percentage
Défective-L.T.P.D.)f-‘-ra’fﬁﬁ FR o B TE T IS
T AT B &1 R e Swi 31yqul
SHISI] BT WIHR P okl & | QWHeiRa g wr
WHR {5 S BT TR 8 SUHIGar BT Afes
(consumer's risk) HETTN 2| |

33.1.22 IS FT WIREH (Pro&ucer's Risk)
Vel 8 5 Wier— IF U WR' (Acceptable
Quality Level AQL) D TRIU, ([T ARIRVTT: WP *
R forar ST @1f@y), off sRdfieR 1 o) < Wi |
59 Wier AT O TR (A.Q.L) D T THE P
SNRIT (producer's risk) HET ST 2 |
SUHIRTT U9 Sed1ed GIH1 Uel & 7o SToRiy T
© g1 PR forr o 81 U e 9 Wiy

GRIG2T (Acceptance Sampling) JISTHT T¥el Tq




s B o | - - WT
3.3.13 Fﬂﬂzﬁf yfagei= v!ﬁTrI_rIT';' (Acceptance Sampling ’ |

Plans)

g ST 2 b wiiepftr e gftieds o e
Wﬁﬁ%ﬁﬁ%lﬁﬂéﬁfﬁqﬁmfﬁaﬂaﬁwaﬂ -
IR QY IRGE 98BI § S D (JUreI)
® U AT U - el AFGS! TR WX ol Faxl
8| el ufies @ il ¥ i el ae
B & 5 Tga f TV U I BB (lot) BT 3
J0+ S99 ¥ <9 (random) B9 ¥ oy ¥ ufiee,
sFeraT TRYEt @ SR R T O 2, 3R SR
Ra i o foram e &1 |

3.3.1.3.1 Udel PG R ISEI (Single Sampling Plan)

Qﬁ%{tﬁ‘c{%‘l‘vf o A & e b avg
HIE (one lot) 3FFAT TUTET Bl Tl A1 Teb Uishar
SHHT Ay AR e S aw] TE B
WHR JUdT RABR B o1 o of o m v
2| Uhd ylaee™ @t o8 | A 9 UeR 9
fepanf=ad Bl 8—
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o  TU A ¥ GORM T T D IR (size)




YaHiE T 0T #HE=0
{H-2)

W frar R o €1 Ry N gRT weRia R

GHEII 2 | (N=lot size)

34 qﬂqﬂisﬁgdﬂﬁmﬁnmiﬁﬁ |

fohar ST 21 (n=sample size)

ufdee § 99 qoyel gl B | 3.
Wﬂwﬁ%@wmww%cm_

g fohar o 8 | (C-maximum number of defectives

which can be accepted)

et ¥ Rreedl o aree U & < ST

2 S W BT o GNT Whe AT SR &1

(d=number of defectives in a sample) _

ST TE T ¥ i 3T AR i
Wﬁw%@aﬁ{v‘rsﬁwﬁﬂﬁ%ﬁﬁ%
ﬁ%@@mm?ﬁwﬁwaﬂmm%‘l

39 o fghar # - W%?ﬁgﬁw
yfegetn @mw%lwmﬁﬁm

Y B U SYOT SHIEAT -d- N AT T
R ol W 21 Ife d 9 W ¢ A ARe B B

(fd>C) @ THE BT IRAPR IR faar o &1

o aRRf 5 3 o 3w ¢ | T AT D

'ﬁaﬁ‘cﬁcﬁW(d<C)E‘lﬁ’r%‘Fﬁﬂﬂgﬁ

PR B o ST 2 |
SRR B o), U THg H 1000 3HIEAT B, IAH

-2} 353 4 i wacaiw bty o




W 50 Tl BT U e g o 8, v 9w
AT ST B o wiepfer Y e 5 2 1 g9 uRRer
¥ 1000 THEAT F & 50 gHEAT BT HRIEE T
ST SR Al I ufesl # 5 W A Sy
maawaﬁmm%mmq

| OSANYED fhaia far o e 8 | Fleor S .
Ugel Yidgel (n) & SeR & fMeRer qer el
SHISTl B ¥HT WeRl WA (o) s Fakor
PR H AT BT FTEAT HIT uSal & | S€1cr\> 1%12?
3ME, ITGT B qkri“lsm's‘a%aav_rﬁﬁ? Rera

 Ud PICIAT GED & Ahl | Tg AT Ol
el PEelly W Fdhdll 8 ol <aH feror §
SIEH T SR A1 @ R qReEe <)

33132 < gfieeT o (Double Sampling

Plan) |
U Hfiee & FRIETT & SR W g @) ey
o ol & W ¥ 7R Rl Pokr W
wEAf T 9 urd &, Y O Rera F gt iyt
3IR o e ST § | aeawE S wRiEE & ur

SRRy 1 ok forar ST §1 g et ¥ Ay —
Wamaiwqﬁaﬁﬁﬁﬁmt%wﬁﬁ
ST Tt Fiofey 1 vefita oY @ et wes RR -,




(9m-2}

T ST 1 U@ 9T ofaey g XAl Ay

R T wiiaet o R e & o9 vEer wfveet
ﬁaﬁ%_aﬁﬁ%mﬁ?ﬁ%‘lsﬂa‘wﬁﬁm
TROT TR <& g—

® HYg ®I AHTPIR—N (N=lot sizeS
o W U & G@T—m (size of first sample)

e TH YIS WIdR WEIT—C, (acceptance number of

first sample) ]
® F’éﬂﬁ gfaesl of ??-@’JT—n2 (size of second sample)
o SHI Sy & affafera SR Q:I'@TT——CQ (acceptance

number for both the sample combined) .
o UYH WSS H TINYUl SHISUT Bl HEI—d, (humber

of defectives in first sample)

e fodI™ gfdes | W Wﬁ ?‘]"@T—dz(number.

of defectives in second sample)

SNl @ R fg amus o St ufiiee I |
TR 1 JEey B— |

N'= 1000, n =50, C =5, n;=,1oo, C,=10
dr T 7T Ufhan &1 aTed B G-

() 50 ShIeAT B Y ufdeel H afe 5 3@ 5 ¥ HA
24 QT ST & A 3HD SR R W EBR

y

< e P -Wéaﬁ?ﬁﬂmwuﬁiﬁdqﬂﬂﬁﬂh .

I 1oy g

3 ) 7] N8 0100 0 -Srarmpeas-recwn




=R M Ty
fFar < gaar 2 K

(iy afE 50 gbigAl & wfaeet ¥ 5 W P Srwgef
SHAN 8 A1 59 MR W TE IRAPR fFar o
FHT 2 |

iy e ver gfdeet % 6 a1 7 vgel gl & @ 100
SHEAN B TR Uaee 7 A8 R |

(v) TS 150 SHIZAT & Fftafera ufdest # 10 a7 SO
P T ST B O R BT PR T e
R |

V) Ul‘?ﬁsos‘cﬁrsﬁ:rzﬁwfhﬂr%lﬁuﬁmﬁﬁmﬁaﬁtﬁ
At gEEd & o R B oRd@R A% A
e |
¥ WeW d I8 9ed W § WA A1y fb e
ufreel & e & uRomm sfRed B o g
ufreel 7 Frdleror e =Ry | ST wiiee Ao
# 39 91 &1 "Aee 961 el & 5 waE @
-%ﬁwwwﬁeﬁv%‘lmmﬁﬂﬁ'
SR SRAGRY AT & el B &

33133  qguface= giomr

| * (Multiple Sampling Plan)

ST b 3 S g ® o el ufiee A B
3riiepfa ® Mol @1 wIfia ) far o 8, s 25
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Hchiﬂ?t:dpiﬁeﬂci Q.Cb Bk & ufrael & frderor
zﬁ'mﬁzgﬁrawaﬂéﬂzgﬁfﬁﬁrﬁﬂﬁﬁw
[ B | A a1 dF 9 it ufigel & e &
IR oY o9 fofa o o £ a9 o Tef @
SRt AT e ¥ et wRE Ao 3
yfreel ST eMPR Y@ FRiRd gar & W a8y i
75 SR AT ¥ SRiE o7 SR A €
FhdT B | ufige & AT AT (Average Samplé-
Number) S & 0T TR 3MENRT BT 2 |

T T AT AT A B RGBT SO A
A & S Pk 2w g Y Rig e ¥ a8
ufiee™ Ao # ufdgel &1 oTeR BieT Bl 8
o PRl o e sRicd dee & B
B ¥ A A A AR Ao B e
R T e Rl T SRE o @
sFerer ool o are e & wier & & ¥

33.1.34 uR=rford d&or a5

~ (Operating Characteristic Curve-0.C. Curve) -

T T B B ford wfee Dol 9 werdr




AT ¥ | TE I W) vl detie sfewi
| o e o ) R @ 9% (O.C.
Curve) ¥ ScUTE =01 @ T W UFA B
R ERT ST (defective) Td IR (non defective)
(B / i) Y e T o S ¥
QRIS 95 (0.C. Curve) URIGH ﬁfraTUT Gall
ArorT @1 R AR A TR BT 3| S
T “arIEe fIaRUT (Poisson Distribution) @ IR
o B o ¥
aRIRIT SeToT b B GIRT O WG DI Wi Bl

TR 3R S T B G B ype {Har

ST 21 g gN, W § awgl gl @

PRe aeua B9 W, B & uRes Ao 3

YT ST & URVITFRGRY, g @ Wi 8 &l
| WRTET @T TET ST ST AT § | SRRy e
B et F A Bh e e, wE
Wied B9 B 9l $9 exr e | afe g |
Waﬁaﬁmm@%aﬁwwﬁ
WeR w o o) (@ Red # aRenfera
VT G W 100 WA W R B | gD
ol aft W ¥ Sl awg 100 UfeIT B O 98
Wﬁﬁaﬂﬁmﬁwﬁmwﬂwﬁw

w1 A=
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1

0.8

0.6
04
0.2

0

¥ wReferT dem o 9 wE B BT T W
81T | uRenfor aeror T (0.C. Curve) THE & [T

@Wﬁwmmaﬁwaﬁm

AT T

ﬁ%%&,ﬁ?ﬁﬁiﬁ%ﬁﬁ&ﬁﬂiﬁmaﬂaﬁm PN |

.

N

S

0

0.05 0.1 0.15 0.2 0.25 03 - 035

3T H T S| 39 P Ud P B ERT W
etaT T ® | U8l uv—-
P,=0.05 P =0.15 HMT TR |

§9 9% P IR P,=0.05 & §Y W98 B WIHR
€ &I AT 09 B AT 2, o1 RAFR By
Bl R 0.1 a%anwéwﬁrma?r
SIREA B |

F JHR W P=0.15 T8 Y WE B WBR B

Ll XL IEE PRSI A TS T Fes e [T




) T 0.1 B AT T8 ST BT e

g |

51 Rera ¥ SedTeeh U SUHIGT T SR T

TE B 3 WE Pl Wbl BT A1MRY |
3.3.2 gfpar ﬁ'ﬂ—':EI“T {Process Control) '_

ey e I S wHR F o o B ufkar |

1L ST DY YT | B | A bl Ioract BT I
SeaTee %) fkar § € R S, I8 SHgE Td Re il
¥ | SeaTe wihar # A= TeR @ aEfe vd IR g
vt e 3 o ol 21 s FRT @ ad o
T gEAfedl R AR B ITDT JorEc B T
forafese wa PR fovar i 8 | $9@ S I gRved
fopar W & 3 ScRT oy @ PR "W & ey
ﬁIW%ﬁWQH%gUiIQMIEﬁMQWEﬁHWﬁ
T Seare B uihar ®1 wRR e S wedT € 3R At
ATITIH B AT IUTEA UhAT BT AP IR AMSD B HIHY
U TR 5T ST el © | fshar FrRr=or &1 Sgeed IE
2 & 5 oM vU ¥ GOR 9N "M & ATHT B
SeTes @ whpar e ¥ 2, Y o e o wie §,
STq Seaied qReel B AFE W e Avd 8 3R T8 W
&7 (chance) HRUIT ¥ B, Td e @1 B1g M HRT [Afie
q far o v | Al W Red o & 8 @ Sared
Prafy g ¥ R o T | oo AR T A A ek

wiEaa o1 fAgmoT
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@1 AfbaT T ¥ AR & WY A SeaT

IR I o, et & BRo @1 Rifed By Td ST@)

R BB ST I IS BT S ey |

s Frarer fafd v S v s fafy @ o
fob St i # arifafeer € & o of P Ay
ﬁwwﬁﬁw%@rzﬁmﬁwmélw_

_ ﬁr&}zﬁmﬁaa:rfﬁwﬁﬁuwﬁﬂmmwﬁﬁ%

me%‘aﬁ?mmwwmwdﬁi
sw%wwmaﬁﬁfﬁaw%am@ww

W%Eﬁwﬁqffﬂﬁf@$%ﬁqgwﬁw
Wﬁ'l |
3321, gfpar Frasor 39 AR
| (Technique of Process Control)
yiskar o a% ST PRI =E  (Control
Charts) & AT ¥ S 1 9RbaT & ORI
(predetermined standards) @ 3% ARy T4
uRafea, far Srar &1 ey =t & A
¥ TS B WG B T BT G B A
TN NG W e w1 DT T F s

AERIAT T B ¥ | Py At & A
WWWﬁﬁfﬁfﬁrmﬁﬁm
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34 j:I'R'I"%T (Summary)

XS E_CI’T@ H 3yl Aikerasg T ﬁI?Ja'UT (Statistical
Quality Control) & fawg ‘}{Trﬂ:l?b—r?f HRER laﬂﬂﬁﬁﬁ ERIES
@ & 7 SedTied avgel B THBTAT (Uniformity) TG T

(Quality) FIST Y (Homogeneus) Y& S dd P JRIRT ITGH
FRw e ved | ad Rva Susie @) HiT @ e g
REdl 8 | iR o1 Il & W W Sedrad, aegeit
P UTET Pl TN Y@ BT BT e B D TRTT |
ITEEH B WR TN B IRl ! RIBHITT (acoeptability) 3FerdT
IRATHTA (rejectability) T FURT B ST & | SeuTfed Iy
O SIGH B TR W B WER & ol § 9l 9%
SUMIRIT & FHe] T fhaT ST & | SUHIeT & WR 9 afe

U SRABR FY G Wil ¥ o T8 SeuED. B A 0
et @ T gRidme 2T ¥ ol ¥ dedieRer & 9K

STEt SE B SRS TR BT ATHAT PR US T R

IBT $BT A5 AR Al 98 M1 B | I oA D IR

TR IRl T €T SR Orac & THaYal 6eq 94 W, 39
I BT A WIT TG TS 2 | U SIS ufshar
U & Sl HIUSS B © ST UIerd 3faed Bi =fay |
Wwwazﬁmgzﬁaﬁwﬁﬁma%%@mﬁ
ﬁ?@ﬁmm%‘_m RIY QARG HIUES IR W Savel! 8 |

Y Irad § TR Seure ufshar &1 staelie AfdRd

qiEgETa o7 e
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wﬁﬁmwa‘rm@aﬁ:ﬁmﬁwm@?ﬂ)ﬁ

AT $NUT (¢chance or rahdom_causes) QAT WU PRV

(assignable causes) BRI & | éﬁ HRY AIA =07 95 gRfe

TR AR B # o 5 v oy & % T T T o

&1 s ¥ aifRT B # | e & e @l @)

faf=ea srerar Fifde fvar o |war &1 HROT @7 vy
PR I FfEHAT 3 URa aR & 9w ¥ o fpan
ST ABAT B | Rt & fAveryor sterar et &7 wq ufiyere
Fréerr a7 srorar witrest Fiderr gr fsar o < )
¥ e R v qof v @b faf @ weeg Iw aga
& B IR A & W ¥ e ou ¥ 7w AR

| IrTERG e 2 gfigel P R o @aeRe AR

@ﬁ%wmaﬁm@%mﬁwm
uﬁw%mm%l_
Ty S e |1 wa e € ufsr faew

ST IR &1 qoTaeaT BT FRI=ror Seare & uftar @

aﬁw#rﬁmw%ywaﬂmﬁé}raggﬁﬁaﬁ
PR BT JART 1 e B 5 sered g FufRa ameve)
(standards) @ ST BIAT X8 | Ui SR ol A% et Par
ST AN B W9 S Aol 67 7 1 e (deviation)
VY (negligible) Eﬁsﬂ?agﬂ%éﬁaﬂwﬁﬁe‘f%ﬂ’cﬂaﬁéﬂ%
Wﬁ%@ﬁ%&TG{TWl

P —




gfgsaT =T T fA==eT Fer -(co.ﬁtr-ol charts) E% AT |

< Bpafac R o &1 @GS 4 3 3 fwga o0 & affa
%mw%i)
Wﬁuawﬁ@a%mwiﬁa%qmﬁﬁﬁﬁa@ﬁ

"(ﬁnished products) DI AT ﬁb’&T T & gq:[ R @ ia
W@ra@eﬁmﬁﬁwmmwmwm

Wzﬁaﬁqﬁmmﬁuﬁaﬂaﬁaﬁaﬁuﬁaaﬁ |

q@ﬁ%%a@ﬂ{éﬁﬁwmmmﬂﬁmmm
ﬁmmmmﬁﬁmmw?ﬂaﬁwirw
=t A & =g Wﬁ’-‘r UfAgIM (acceptance sampling)
Wﬁ@_@ﬁﬁ%wﬁaawﬁfﬁq&mﬁqﬁaﬁ
qﬁww?mrﬁﬁgﬁr £

SeTEd BN 39 B @ o fiest wleor &1 aor
| (Single Sampling Plan), &1E%T AT AR (Double Sampling
‘Plan) Td gEUfiEe™ AT (Multiple Sampling Plan) 31T TR
yfoes= AN Bl & uRenford SeeT 98 (Operating
Characterstic Curve) ¥ T fivgRedia Yy & R ey
ah B GRT O] TIE B IR 39dT IRATBR {hd S Bl
T DT SRRT AR & |

| 9 UPR A 30 59 Sl H I [T o Hiikegeiy
T’WWW'W HIT T Td FAT 3 Ui Sdiqh UG
SyATT ST @ ) aMeErRIG BT B

e ToT =

33




(3TT-2) '

34

- 3.5 IgTdai] (Terminology)

1.

qcrr%qm o7 fra—=or (Statistical Quality Control):—

QT B W @ ARy
R‘Eﬁﬂz—ﬁf (Acceptance)—

SeR e TE D AEST W) S ST P 1,
Mgl & fory il |
rediasfer (Rejectioh):—
Wﬁﬁﬂ?@ﬂgﬁaﬁmwwqeﬂﬁa‘»m

- TYRf |

a¥d UHE (Lots)—

faaor (Variance):—

,wﬁﬁsa?ls‘a%’rq;c‘rﬁu‘rﬁaﬂﬁaﬂ@‘rﬁﬁﬂm |

TAufearerd FROEYT (Centperecent Inspection):—
UG B T FPBTS BT AT St
gfagel F8e707 (sample Inspection):—

ST &1 BB FHEAT BT AGREF B ﬁi’rawr
ufshar ﬁmr—q’w (Process Control):—

e B ufpar @ <R & Ut &7 frgesror




CRICRE RS W (Product Control):—

9.

10. Wiafa gferaefs (Acceptance Sampling):—
Wﬁﬁm%mwaﬁiﬂgﬂ%ﬁtﬁ%i

11.  Udhol YIS (Single Samplingy—

T <E A ¥ g vored o T e

12. [ Uﬁ'ﬁ?ﬁ (Double Sampling):— |
WY T8 H W B THISAT BT GuNT Uferee |

3.6 AT YT (Self Exercise Quesﬁons),

1. . WiRFSR T frre=or ¥ @y avy 27 s fAftw
SITATHT &1 AT HRY | (What is meant by Statistical Quality
Control? Explain its_varioué dimensions). ‘

2 uIgRED PR AR T RO B v PRY|
=T f_c\l'@ ) ERC R R s THSTSY | (Explain in
random causes and assignable causes. Explain theirimpotance
in quality control).

3. Wishar Fgwor o JeATEh (AT H SR I BR |
(Differentiate between process and product control).

4. AR ufieeE ¥ F omery 87 Twad) Rfter o

BT IooRg fﬁﬁQ | (What is meant by acceptance sampling?

mention its various plans).

SR 77 fersmn




TaHiE T T free
(wm-2)

3.7

Uhel Ufieei| arorr vd qree) srf—?mh AT Pl
R ﬁ'lﬁq({ | (Explaln in detall about the single sampling

‘plan and double sampllng plans).

Gq?ﬂ"ﬁ T\'-T‘I_CF} (Suggested Readings)

Garrett. Herery. E., (2007), Statistics in Psychology and

Education, Kalyani Publishers, New Delhi.

Gupt8, S.C. (2005), Fundamentals of Statistics, Himalya

Publishing House, Mumbai.

Hooda. R.P., (2003), Statistics for Business and Economics,

Macmillan India Ltd., New Delhi

Elhance. D.N., Elhance. Veena, Aggarwal. B.M., (2005)

Fundamentals of Statistics, Kitab Mahal. Allahabad.
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UNIT-4 - Construction of Control Charts
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4.5

=01 91 B 9eEHn
THIS D BWRE!
40 TEH
(Objectives)
41 IRz
(Introduct1on)
42 ﬁaawaﬁa%aawwaq&fr
(Meaning and Concept of Control Charts)
421 By ¥ET

(Central Line-C.L.)
422 SO = dH
- (Upper Control Limit-U.C.L.)

423 = A= S

- (Lower Control Limit-L..C.L.)

- (Types of Control Charts)
R FHHT & fory =T =

(Control Chart for Variables)

441 A0 @ fory Fa=or 9 srEr xac
(Control Chart For Mean or X Chart)

442 TR & foR A=A 9rc ariar R =M
(Control Chart For Range or R Chart)

443 Wﬁ‘ﬂﬂﬂ%%ﬁﬁuwaréaamcaﬁ

(Control Chart For Standard Deviation or & Chart)

oy T B o) FreT =
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4.6
4.7
4.8

4.9

(Control Chart for Attributes)

451 3 QANq g BT P W @ p
e o

(Control Chart For Fraction Defectives or p Chart)

452 QYU SHISTT & AT BT =0T A1 31eray
np =
(Control _Chart For Number of Defectives or np
Chart) = . _

453 WRIgHIS Sl 1 Avem @1 fFF=07 A1 sperar
C = |
(Control Chart For Number of Defectives Per Unit
or C Chart)

AR

(Summary)

* (Terminology)

AR U2

(Self Exercise Questions)
SUIATT gD

(Suggested Readings)

4.0

2% (Objectives)

$9 PIT DT JEUYT PRA b IR AT
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o SR & Ul & RM & Senfia ey S A
el @Y TR B Pl R § P A
o IR Y, ST P W Td R R G
e TR WO U4 U GHPT B R T oI arer AR
o Y SwEA uRRm @ W ¥ frer wel @

AT B BT |

4.1 YRFI (Introduction)
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P cm%wuwﬁv—mmmt%‘lwﬁrfﬁﬁwww
9 fear oirar ® b Snfed axqu q@ iR AFgel @
3TOY &l | AT TG A B %Y 7l &I 6T © Al U8
R, Scare BT R R, S WO B G B
R Bivad FRA © | Afshar T [ e ael @ ae
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%Wmélwwwmﬁ@@@m%ﬁ‘_”
et g A T A R T el @ v
| 2, R SR TR SwTET B SR @ a1 i
ot 3 faa 3 Pk fora ot & | Freror et o i
ﬁw%uﬁﬁaﬁaw@aﬁa@@mww-g )

%mwwodl%{ 5P GRT SED a?ru‘sw%lwmi .
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4.2 ﬁur—am arel ol maawvrqaavfe:f -
~(Meaning and Concept of Control Charts) -

o ST § o P e ¥ v gk

TRfRT B B, R 2 AT B ST B & | 3

g8 W wford O § Red Ao AR weRe B
ﬁaﬁawmaﬁmm@aﬁﬁmwm3-~

% o B 2|

Fraesor o o ﬁ@aﬁaﬁﬁg@mm_@ ]
XM (Horizontal parallel Lines) 81T 2 R g‘a‘[?{-—ga'\r aw L
w%wﬁaﬁﬁaﬁmﬁraﬁaﬁﬁ%ﬁ@m”f_' B

C |
421 DI TG (Central LingQC;L.) o

\ﬁwﬁ? ﬂ|H?ﬁW%ﬁ?$ﬁﬁHi@Tﬁ'&€rﬂTm‘c‘Eﬁ
g & w1 ¥ wonfe €01 2| B Y e Y

(1) WPPF | EM KU » RE BN -2 195 4 L ¢ R L.

o T




) DRreEt & AT @ TR (Y 991 AA—grand average
e & AR 3 B gRT @ 2P o §) B wERE o
%IWWWWﬁﬁﬁﬁﬁﬁﬂmmiﬁﬂmfﬁ
yef¥ia #edl 21 afe Saumes amee B W B @ & R
AT B ST B A1 o wiel B Wil T ¥ v W
Sifet @1 WG | arera ¥ ¥ o @ R o
AT 2, o T B e T FReeR g ¥ e &
- 9% Q9 DR A & ®T T 8 .

422 G Fra=or W1 (Upper Control Limit-U.C.L.)

PR X ¥ HWR B SR WU B 2 S e
a7 I T Bt ® B A | o gqrie foerer
TR R T el & | A A § T Rewor o
A AT WIS (u+30) TR S 107 Sl A1 (et @)

& O & 3R S Reg R sifha ) Sud o e

T U IR o S B

4.2.3 =1 f=91 H¥T1 (Lower Control Limit-L.C.L.)

fre e G Y@ P 9l @ Rt
HE VT ¥ A @ SR R B | A W X
FOTHS {dae B I8 FafRia o¥cl & |

mwﬁwqﬁﬂwzﬁréwaa(pa)wﬁﬂ
Foreor A PriRa &1 S € vd 99 Rieg Y W X @

foremroy I &t A=
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w0 oifthd B T omar &)

Control Chart

u+3c UCL.

L.C.L. -

7

u-3c
EIREN
TG IR TP S ATHY TR AT B B SR o
TR R Y Y Gfoee o5 gebrgat o) =i & ang 7 ufest
A faeRor (normal distribution) & %7 & BT ¥
Sy o1 W7 ofeel & a8 AT (zorp) ¥ 36 @
AT o1 @ S § @ SHET a aEe Raee 9
(Normal Distribution Curve) & 319%9 BT & | W7 955 &
(Beﬂ)%arcmaﬂs‘fm%‘lagwa%?ﬂstwmw
mﬁﬁ%%aﬁwmx@apwﬁeﬁ?cm
ﬁﬂmﬁ)wwﬁ%ﬁa%cﬁsﬂmaﬁw
g BTl % S/ ST &9 B I eraeliT A ST
ﬁﬁﬁﬂmﬁma&hggragﬁwwa‘m‘mﬁvm
q@ﬂlwﬁmwﬁﬁwmﬂimﬁtmﬁuﬁwuﬂczﬁ
mmélwwmﬁ%gwsqﬁﬁmgﬁaﬁ
mwms@wwsmam%mm
ﬁﬁﬁﬁmﬁ%waﬁaﬁéﬁwﬁzﬁwfﬁm




T 21 S g §hd wwar & 6 REes w1 eRo <fde |
SFT W el [EE ¥ oe i ufest 1 daE s

Sram3it & arFer BT & a1 9% IR0 Bl ArRie Fq8) AT

8T 2 '

BRIRET ﬂﬂﬂwaﬁﬁﬂﬁaﬁﬂ‘rgﬂfﬁm?ﬁ%-

3 THI—T U SIS P Uishal I Ianfed & 5 arell
el W T @y o ST & iR ST ATy ol fesr

7¢ B fovgv W eifra o & o 21 afe sfha A

o Wil (SR fFreor W U.C.L. v, e (A==
A L.CL) @ fier & o Q9T AT ST € 9eared @l
s Fre 3§ § ek S o ReRer (e dme B
fR) & a8 GO T 9 BRUT | 2 AR SmReEd
(Inevitable) & | TORT @701 710 St et FMm (UC.L) 9
SHUR Tl oI & arerar = fg=or S (L.cL) ¥ Al
ol WY B A7 g8 Aw9Er gedr ® & fdge (Variation or
deviation) T YU 3feraT e HRT ¥ | G Rera ¥ Seared
uithar @1 wifig &) fgem & sRul & fafg=a fear s

MRV UG STbT fATTo R IIhI G PR+ 971G SIG

geraTterd fdar ST =iy | | |
= el § Hefi—oedt WY Rerfay o ol & 519 A &

fdg & Wit & AR B} gy A Seured Wi aR

faredior fapam ST 21 4R 9 B & o7 S fagalt @
BATT A 7 81 AT U & 37 Y 3R B T U &
i ¥ 211 X Rere i 3 o ey fareh R < <
T A B T &, ot 3 Sufd FE e afRg | O
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. HESS @ T e
(qm-2)
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'ﬁ%wﬁsﬁwmmm%qaﬂvmﬁaﬁqmﬁ |

aﬂmmml%m

43 FTTQEWT arel YBR  (Types of Control Charts)

. (i)mWW(ii)'wWIWWH‘s’éﬁ%ﬁﬂﬁz%
'_ﬁ?ﬁwawﬁmwwﬁ?ﬁwﬁmww

Eﬂa%amaqwm m%ﬁaﬁaﬁm@wmﬁﬂﬁtﬁ

Wﬁl@mﬁmwwaﬁw%mmﬂwél

WWW@%%WW&WWWW
mwﬁﬁm%!@ﬁﬁwﬁﬁa’rzﬁw$
wm%‘ S UNTEOH, T Ud TR 8, SRR
SR | rTeTe, T T TR B N A 9w & 98
TS U § WG T R o e &1 ¥Ry e
(o) @ v B AR A A o wed &

R & e B e A e o 2w S
ford, T = (% Ae) W Rmer 9 (o 91e) vd kAR

et (R-Chart) &) TRET &) ST ¥ 1 707 ot B R
siwr Sgel 3@t @ eI BT A (p-Chart), S8 @

| mwﬁ(ocmmqﬁaﬁﬁwmﬁﬂwwmé

(np Chart) P HGTF DY \—YITT'ﬁ%I

LTI,




e L i o LY .1 L 1 T

= = &t 9w

HOUD-D
Pl
HUf) Jod SoALDR}eQ
104 HRUD [oAu0D)
1 Ibld BleBblk

HoyDH-du
2lh—du sanyo95eQ
1O JoqQUINN
104 JDYD) [O4U0D)
Pl loobly b Ik
i [e5ibS hal>

poynH-d
pl—d
SOAILDBaQ U0
104 1IdyD) [04JuoD

_ 28 lofeatebe]
Ip {R3I6E lohhlp Lle

SaINCUYY 104 PDYD joyuoDd
Pl lnk-Rie] DR) ¢ Itk lolr

uy
<r
HOYD-0 :
2lk—0 HOYD- HRUD- x
UoDIASQ 2Ar—y Pl x
PIOPUR]S abupy uDawy 104
104 LIOUD [OHUOD 104 HoUD [O4UOD HEYD [04Uos
Pl laicanl] Pl loicily] 2l el
DR ¢ biohpl hibk A2| P MBI MY b kel

S3|GBUDA 104 HOYD JO4U0D
Plb lnkebl) D2 @ |dhi A2

ey

[0nu0))
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44 R 9HI @ fod =1 I (Control Chart for

- Variables)

F H=1 yglcT & AU SR A wen, fawwar @ A/ oy
Rty v ST freer, 1 Frron et e s 2
T TR aE QAT RpAT o & R T TR T el
I | TGP B g AR S ar g, R
e 3Rrar R-méam-wﬁaaﬁm—c‘&w BCIACEIY
oI & |

441 e @ R e e sYar g

(Control Chart For Mean or X Chart)

e S 2 g ) R S g
P RATHS A4} B A feraor Ar A ¥ fr 18T aw Swy
%%{g TS Y ERET B S B | GIR &S A BET AN
q x A, T SAEd Uik @ TRt & Searaad &

. e B B RIT TG o § | 6 A @ gRe
. AT BT GAY ARG W [ERer sid fear sar & 9o 98 519

fehar ST & % S faemor & S91eT SR 39 ¥ o Al

CElx TR B a1 R fre ger @ 8-

() W%,Wmﬁéﬁwﬁmm
BT T DR GIBT AT G T I g
ST fhar ST =nfey |




(i) UREeM @ BR-BIT E <@ BY W T IBR
S IR 5 < ) v 3 B v e
ETEAT F9 811 uferee Wag # sl Sfed
ez ¥ BF TR | Ie Sfua dwr fhal &l a8

T B ATHR TR TS B TGHd Ol oAt W

ﬁﬂkw%‘yﬂw:mﬂﬁqﬁaﬁﬁwﬁ
B 5 SHST e ey | IR # e 991 '

FHET T TR OO 98 W & WeR R e

ST a7 ST SR BIeT fha1 W |ahdl B |
(i) TR ufaeed @ FearHe Al o FHR AR
S1a fohar ST g1

X=X
n

(iv) wﬂqﬁaﬁ@wm@am@)ww-

oA TT—

¥ X
(No.of Sample)
yferge! @ A== 1

S v 1= W Rerd Bl g
(v) ffa= gfogel & fvaR &1 A Sk S

R 2R
yfaeetl &1 §&1
(No of Samples)

(vi) =0T WM S B

e ud & @
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3 MW@WUCL—M%

><i

/
WW%WWWH%‘@?WWG

=4
Ex =u (Ex =X T A ﬁc’ﬂ)

| SEOfi?“}; (x T wEY fawm)

7
] ﬁWﬁHW@WLCL =p- f’f—’

.aﬁ——AFﬁ?ﬂﬂTﬂ' ]..I,"'AG :
—%@ﬁfﬁ?«rqﬁtﬁaﬂw%%qms‘%mﬁ

ﬁﬁwﬁﬁwﬁﬁwaﬁ%l

H]%MWGE%WHWﬁﬁmqwmm
mﬁaw@waﬁéwﬁﬁﬁwﬁ
_ﬁo-mwwé—'

= XtA2R TSI A2= {diﬁj
& =uﬁaﬁ$ﬁ?ﬁr\ffﬁrﬂm
= W Y TR

=/d2 = vAT fer

- ri L L PHLTY ST ST RR. AT HTS T




@2 ReR o R e B SR e T
o ot & o § & T Aol @ s B o
qHd gl |

A2 %a@%ﬁwmﬁﬁ%vwvﬁ%wﬁﬁ
Gﬂﬂiﬁé%l

WW@WUCL=§+A2§
e frreor 1 LCL = ¥ — A2 |
- (vil) o el @ A @ SR W A P e

| 1 UBR W ST B ST ahay &
@'HTR’ - X+Ao
Ag = X
n
3} 1
A, = (—ﬁ]xg
—_— 3‘
- C,/n

(czaﬁrﬁaﬂ%wﬁﬁmﬁﬁa—mwm%‘)_
(vii) x%mff B WA HEA-X oIl ) et @

W Ud Y I 3T W U @ wR (AR

fegalt g sifsa fopar o
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ﬁmﬁ)@mw T (%) WWWQ@HW_@WWUCL e
LCL ST STq | |
) ﬁa%rw.ﬂléwaaﬁhaﬂ@ﬁeﬁwaﬂml

IETERUT—1

| = EA PRER @GP SUSN b JoiT BT
- yeRRig o 81 IR 9l & Ui ufieel 39 R W iy
™ (T ufaee v AfYed awameRe 1 e § fore
.Wg)WWﬂﬁWGﬁ?WQQIiQﬁBGMMﬁ
wfgpan Frror ¥ & s =g |

Following Information relate to an equipment of
; -Computer. Four sﬁmples of five items have been taken at random
‘(all samples have been taken within a fixed time intefval of
one hour). Draw control chart for mean and sugggest .if the
| production process is in control.
UGN BT oI
‘Weight of Equipment
gfaaet R

Sample| @ Gm.

] 10 12 10 12
2 10 12 13 13

3 10 10 09 11 -

50




gal: Solution:

T I H AT BT ARG W TE S & q w B

7T famer o 9 T8 w1 | 3l 89 uRest @ ang o
AT Y TUNT GRS |4 BT ST B0 qoaT AT T g R
T WY YA Rge o @ I BB 57 e R @
&N fohar Siga |

mmwwawmﬁﬂma%m

| uferzet — -
sample T | pean.X | Range
Total

l 10 12 10 12 44 1 5

2 |10 12 13 13| 48 12 3

3 |10 10 09 11| 40 10 5

4 |11 10 09 14| 44 1 5

5 (12 12 12 12| 48 12 0
2.X=56 |YR=12

tv: 56
gl HEG or X =_5-:11_2 (ua%%rq)
12

Ol
I

IR HET Mean of Range or

ﬁaan v 1
QQ'HIQ Control Limits = X * 3( JX N
2

g ad & dremy




YHhich Td 0T fogeauy

(¥\rm-2)
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ufacsl &1 q1ey

{ 3.
d,vn
A2 4o (S19 n=4) IR gRT

sample Mean

|-,

I+

3A,R 0T f&%

Value of A2 (when n = 4) according to table = .729

ﬁlﬂ%[UT AT Control Limits =
UCL. = 112+ 1.7496
L.CL. = 11.2-1.7496

11.2+(.729 x2.4)
11.2 £1.7496

= 12949

= 94504

3ED A”R IR FET S Fhdl & fb IareT 3

vifsean fraeor 3 § =i o uiies! & 9ra Praor
Hrmeit & Wiar ¥ | Fra=or 9 @ gRT N 39 ween

ST T 2 |
Hreg &1 =T g1d
Control Chart for Mean
xare
14
13 UCL 12.94
12
N\ 7~
" ) AN 7 CL11.2
10 \/
LCL9.45
. .
B T +
0 1 3 4 5 6

kTR L TP fur e e e




uferes @ W=
No.of Sample

SR "Ry e e # afiesl Ay @ @ 9
S v e o S et @ omeg # owenfid g
vy 39 &R W W IR @ 2| o Swred Hihdr

Proesr 3 & 7w fropd Rig BT 2

_a—({m—zz'ﬁlﬁr Qi—szITSﬁ H ! ufagel ARAl @
e R T QT U SR 9 10 wReEt & R
ﬂﬁ’rﬁ?ﬁﬁﬁ%‘iwaﬁﬁmﬁmﬁﬁﬁqﬁamm

s R e B |

You are given the valves of means of samples and Range for

10 samples of the size five each. construct mean chart and

comment on the process of production.

mifce
e 1_ 2! 3|45 |67 ]| 8921
X 45| 51 | 40} 46 [ 47 | 0| B | L8145 |0
R 516 (5|7 71418 6] 4] 6

Ag@ET AT e n=5 @ 3w A2=.58

You or given for n‘¥ 5,A2=.58

Bcl Solution:-

q%asﬁ%mwaw%gﬁwmw X ST AT & S

53

|
|




gy T L BT iR
| 39 AR ARy g9 FRAT B
SR
No of Samples

54+6+5+7+7+4+8+6+4+6
' 10

R =

= ﬁ:5.8
10

n=35® foU A2= 58
e A =

+A2 R

|
1

= 46.5+(.58x5.8)

= 46.5+3.364

U.C.L. 46.5+3.364=  49.864

L.CL. = 46.5-3.364= 43.136

SH AT 3 Rl B 5 e ufest am ucL.
W & e FB L.C.L. ﬁ%lmmmﬁww
J 9EN 2

X TS ERT TQ HET ST T & |

TSI T




a7 / \ T o J’ "'l\\" A U.C.L.=49.864
p ;’ 3 ] ! " / 7
T T N S SRR C.L-44.5

W L LCL=43.3

Sample Mean

gfacsl &1 Ay

Sample

3 x IC BT IAFABT B o gfiena 8 6 sifeg
wftreret et o Rerct war &1 siftea st wea & Rgalt
BT e B T IR $1 SR R R W@ § 6 QA fag
U.CL. R Rerd & der < fawg L.CL. & e Reyg &4
SeTE B uREAT = & aEY ® 98 S ae ¥

442 TR & ford frr=vr =1 reraT R 91€ (Control
Chart For Range or R Chart)

- R o @t we, s @ fawEar gerdr
R @ Frafsm o/ & g @ o 8 R
TS Qg AR ¢ ST W & W 990 91§ o fF
A H1 faeror vd fawsar &7 v Ay frafsa e on
|E | T UPR P RGNS FeTAT | ST Hfshar b

Praesr # B oRrT e @7 st e W e ST

e =d 9 mae ‘




W@gmﬁm

ool s 31 R o1 o wew A R A e e
AT B R & Red e B 8 R wfbar

1. R & ToET SE-URE e 3 e

& IRET (STaan) o ° 9 AaA ((FeaE)
lj\vqaﬁucmﬂﬁ?ﬂﬂﬂﬂmﬁiﬁmél

2. i e A O BRe—afae & R
HT AT G PR D By XN Dl HY AT DI
RN B

3.'Imﬂwﬁmﬁm‘m—m%ﬁﬁw
rorer fAf argAT STy |

() <TET wfehar @1 wH REe= 1 g 2
U.C.LR = D20 3120 & +3 oR
L.CLR=Dlc 3 g -30R

(if) mmmwﬁawﬁm@mé
U.C.LR=I)i4*R‘

L.CLR=D3g

7€l W DI D2 D3 D4 ReR RT3 o
7 AR ufteel ameR —n' & forg |l | o
RpaT o7 e & (@ & o F TR ¥ wwol
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ST 8 1)

0 UHR ¥ U.C.L. 9o L.C.L. §1d 3<a R = S
YR < T I & SR x| W W b ¥ CL,
RD I W Gl S 2 |

ISRV Example—3 TF HRATT § @NSH Bl TEX
S T BT & | SidEver Ui wEst B oo wfoge forar
ST & R wHe fAeife 21 A qer fawR @ forg
o7 fee o agy T 9argy fd It B wfehar
frg=or § 8 & el |

Plastic sheets are manufactured in a factory. A sample of
five sheets is taken every hour, data for which is as under.

Construct quality control charts for mean and range and expiain

whether the production process is under control or not.

Bl 11 2 3‘ 4'! s 617 3‘9}10?’
Sample ! | : !
L

Number | N

g%a’gi‘ E T M— _A,_._-_._.___.,T | e - "
00510481 0121 019, 019|010} .006| .046{ 010] 032,
Sample ! |

‘|
|
Range ' I

e AT ! .i
\
|

ean 25| .0321.0421 022 .028| .010|.025| 040 .
Thickness J l

Forer aifiiRa gEeTg anae & T & -
Following additional information is also given-
Forn=10,A2=.58;D3=0and D4=2.115
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Teehis o 07 ferreor
(YTI-2)
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X1

Al x|

el

&<l Solution

10

025 +.048 +.012+.019+.019 +.010 +.006 +.046+.010 +.032
10

0.227

10
0.0227

qrey =07 WU Mean Control Limits

= X+A,R
= 0.0279 +£(0.58 x 0.0227)
=  0.0279+0.023166

UCL.= 0041066 or  0.041
LCL = 0014734 or  0.015

faeR =1 910 Range Control Limits

U.C.L, = D,R

= 2115x00227
= 0.0480105 o«  0.048

L.C.L, = D,R

= 0x0.0227
= 0




xdar¢ Chart

Q.08

U.C.L=.041 .

©0.04

- /N A |
R / \/\ /’ \/ T CL=279

0.02
LC.L=.015

Sample Mean

!

gfeel o1 meEy

o
0 1 2z 3 4 < 6 7 8 a 1n 11 -

EI'FQ—C.'?f Sample

RATE Chart

+ 0.06

005 - — : U.C.L=048
©0.0d . ‘
003 - C.L=.0227

002 -

faqel &1 AEY
Sample Mean

001

gfaget Sample

1% wftreel e § <van 3 gd 6 W Ay o & aw §
8 SR R T P A fraet Fras Gl & S
81 1 o fafey foeor 72 |

= = &t e

59
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Gaich g T frge

(5.2 SITEVT Example-4-77 F9%p1 W A1Y U9 faRaR =1 &)
XIHT BHRY UG 0T ey fomg |

From the following data draw mean and range charts,

also draw your conclusion.

yfeet dw=r
Sample
Number

10

nfge \rey

Sample Mean

12.8

13.1

1351129132 1411121

15.5

13.9

14,2

gioes faar

Sample
Range

21

3.1

32121119

30| 25

28

2.5

20

f&ar 141 8, Given,n=5 & fou A2 =10.58, D3=0, D4 =

2.115
‘&l Solution:-
giteet W < R
Sample
Number
1 12.8 2.1
2 13.1 3.1
3 13.5 3.9
4 12.9 2.1
5 13.2 1.9
6 14.1 3.0
7 12.1 2.5
8 15.5 2.8
9 13.9 2.5
10 14.2 2.0
50 ' Y.X=135.3 [ ZR=25.9




frger =1 S §@A

xare @ fou

UCL=X+A,R= 13.53 + (.58 x 2.59)=13.53 +1.49=15.02
LCL= X—A,R= 13.53-(58x2.59)=13.53-1.49=12.04
CL = 13.53

R4 & forg

UC.Lg = D,R=2.115x259 =5.48

L.C.Lg = D,R= 0x259 = 0

CL, = 2.59

SR e T I Ia 2 © & ufdgsl 8 &1 A" UCL

A TR 2 o wlrar Fg=or 9 9% B

W%Rﬁ@ﬁﬁ?&@ﬁmﬁiﬁﬂﬂﬁ?éaﬁ:m%ﬁﬂ?w
RRr=eT ¥ W O w2

ZTRIT R 7 9 A g7 Tt P11 il Aehall & |

xdaT¢ Chart
t 16
gg | / \ U.CL=1502
Te o | AT
— b . R
If..q_) ?13 /\\// \ / CL=13.53
o
BE L Vo
54 LC.L=1204
Y
B 1 2 1 5 5 7 8 9 10
gfaest & g
Sample Numbers

61




@m@gmﬁuaw
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Reg 3 @ & fs wba Frism @ 4w 2|

R A1e Chart

sfagel &1 A1e
Sample Mean

AN

{

0

i

N

3

ufdgel @7 9@ Sample Numbers

R =1 < R & 5 e s 4 &
443 YU fae & ford fra=or 9 gem@r 6 91

(Control Chart For Standard Deviation or o Chart)

o R s § svm aR ge ¥ R o
Faier, v & A1 1 @ 3ne vt ¥ R onf |
@ el 3 T o & Fred e Ay o Wt # | T

(i) fafter sftreett & yoma Rt s R oy

- (iij g faErert T A S A wer € 9 w

U.C.L.=5.48 |

AT




frrrror =@ &t g

B X et e ¥

2.S.D. of Samples
“No. of Samples

S%mﬁsﬁ%mﬁa&qﬁmw
g

(owﬁ%wzﬁuﬂmﬁwqﬁ'ﬁﬁaﬁm)

W

(il) TI=I0T WA 491 wepR & S 9T STl 2
(a) AU D YHIT A B R W

ucL -

Il
Q
+
w

LICL = 0-3——

b) U NI FRGI B IR W

1 1B2 @ QMR W
ICL = B,o
CL = B,o

o = U &1 gAY farers
) B3B4® MR R 9 ¢ 9 57 &7

CL
CL

B,S

' B,S
2.5.D. of Sample
No. of Samples

ufereett & warg e &1 ar
yfaee 1 &) 937

B1 B2 B3 B4 0T fRa=v1 ®R&% & o9 400 sa1e o




HIehish WE o1 fE
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ﬁﬁ%ﬁwﬁﬁﬁr@ﬁmﬁﬁwm%i

SETExYT Example-5— fonxil SRE™ # A1 or e

fegemt & Wergdr ¥ o o @ o 2 uads

wfagel # 10 sHIRAT g TS | [t 18 WikisET fow Y, e
S% = 595.8, Yo =828°7| x ¥ TN ¢ AR B Y 30
TG iR HRY |

Quality control is maintained in a factory with the help of
mean and S.D. charts. Ten items were chosen in every sample.

Eighteen Samples in all were chosen, where ¥ was 595.8 and

2.0 was 8.28. Determine the three ¢ limits for ¥ and & charts.
30 WMRI BT T PR & Y A9 (5 BRI B

N - A\ :
U R GPhd o—

You may use the following factors for finding 3G limits-
n Al B3 B4
10 1.03 028  1.72

ol Solution—3Td g— -

2.X = 595.8, Yo = 8.28, number of sample = 18, n= 10
Sy XGT C.L.
x 9¢ & ferg

X 595.8 n-
No. of Samples 18 '

>
Il
1l
C
oo

= R B HE F R V3 ey A




o Tre & forg
= 29 i
- No. of Samples 18

Control Limits
xare @& ferg

UCL=  X+Ao |
= 33.1+(1.03x0.46)
- 33.1+04738
- 335738

LCL.= X~A.0
= 33.1-(1.03x0.46)
= 33.1-0.4738
= 32,6262

cdarcd & foy

UcCL.= B,S

= 172 x0.46
= 07912

LCL- - B,S

= 0.28 x0.46
= 0.1288

Xaré | oare

C.L. 33.1 0.460

|U.C.L.|35.5738(0.7912

L.C.L. 132.6262]0.1288
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4.5 ’IUT el & ford fa—=or = (Control Chart for

Attributes)

MU TR AHD] B A1 B AT aga fHa7 i e

- 3, v v s e o wrct @ g sere wfkr @

RT3 2 terar 7 B BT S ureq far o 2|

HI9T G &1 AT 8, Ofd 98 W19 T 8 urer @ a7 gt
AT fovelen &1 o 81 frY A Sere Y e 9 O
@ﬁwﬁﬁ%wﬁﬁwﬂvzﬁmfﬁaﬂww
ure fby U aRemT yme & W £ Seew @ frg
[STelt & 9o9 @Y TOTET BT T, AT B S el o
B, FPR TG G B IWR R U Bpar o7 Tepar 2
F—al 7 Pt o BT &) ST 2 5 for o) @ o

TR W IV &1 Wiefor fhar 5ig | afe wfy o=t &1 ferar

ST ar 1 & oy srerT—arenT =T are 9o o o
fel A1 afe & Suga =& wdia 2|

S Rer % T b A S R B ¥

o1 WHeRT & A B SR & vy § g S # Re

JceT HRATHG HIU gRT T T8l fhar W1 Taar £ 2T

ST Bl O AERATHD 6 ﬁmﬁaﬁﬂﬂiﬁﬁ%‘!
&7 T AT § IeaTe BT TR srerar Qvegef @

M.COM.-02(N) (32A)




el 3 ier o e 1 AR B s o PR e
aﬁwﬂﬁaﬂﬁ%mwwa‘mdefeco%‘rm%‘w
ﬁwmﬁwmﬁmmémwm
L) (defectlve) HEA | Tgel Rerd &1 o e &
Wmﬁﬁwaﬁwaﬁ%ﬁwwzﬁm
- ﬁuawarémﬁ%ﬂa%méﬁww@r?mw%qm
gl

451 m’ara’rﬁrq;vfs‘cmsﬁaﬂﬁﬂawaﬁawpmé

(Control Chart For Fraction Defectives or p Chart)

o Farelt ftrael ST 1 ArRfR srerar Ayt @ vy
ﬁmﬁaﬁmﬁm%ﬁwwzﬁaﬁﬁwﬂlaﬁmmﬁ
1 Rt et gevTE 3 o 2 ) g o o
&l 2o 7 77 & S | fe <tegel @ [ I'i oMy &
fbeil SPIE & SIQOT EFT BT SIURT ST WA | 3R
7 JPR W e HRd B

. | SISl B FHol weAT
R

: : Total Number of Defec!
FractionDefective=(p} = _ um Units

Total Number of Unit

afe Sugel grE @1 d 9 fAfde W s et
SHIS P TR BRf—

o= o = 9@
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TEw® & 1 fAEEm ,

(¥m-2) , P - =

n
| FaT d=np

p T A T I A AR P -

(i) 9fe=l o Segel gwgal & U B e,
QIYET ISR % STUIT BT AR p S R
foran S 21

Pi+P, +Ps +Pgeveennnne. P
K

CL =

p
%
K

K =7fesl soredl o |t weam
SeEr oY, SRy Y B TR § SISECIl ||
. G B

oL~ .l s # w wen
P SHISAT B FA wRE&

Total Number of
Defectives

‘Total Number of Uni’rs_

_(iij = W @1 9 B S e T favE @ 3
gﬁaﬁaﬁmﬂ:ﬁg@a—aﬁmm%—

- (2) S A9 P &1 o9 ol 7 8-




- e EE] = ais\]ﬁn'i |
(b) ST FEI P BT qed TN B—

o e = pe3 P9

n

TE W @=WW$W$‘W(B)

© T YA fauH
- qa = Iy
n = YIS $T AHR

\/?ﬂ‘mqﬂ‘rwgﬁ(mzﬁmwzﬁrwﬁw

| ?Ti%{%=AHﬁTGWQFﬁ

UCL=  p+AJpq
LCL =  p-Aypq
(P <isin—a Ry A & 7ea el & aTe R o
W 8) |
p TE B G §9¢ WM & siiepior & 37 ufden ammr
R T AR |

XIS 3R R @1el 3 Wifd & p a1¢ dIR fomar smar 21 afe
%6 fIvg UCL ¥ SR Rerd € &, ar g =M1 o1 & £
meﬁﬁ?mﬁﬁ?ﬁélﬁﬁﬁiaﬁﬁﬁ%ﬁ(mgh | L
spots)ao%ﬁ%mﬁaamﬁgLCLﬁﬁn%r verfue 8K & o
ar gz A uftear # fdae™ @ @as 81T 8, N U gRadH
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Eﬁﬁﬁm JeaQ @ g am o ¥ 39 fisgalt B M= fdg (low
| spots) ET ST & | -

9ST8XYT Example-6 If [l a%u%—crs‘r ¥ aad

Tq | aﬂfé‘mﬁa‘r-@rtgo‘r s—cmsa“fo.ws? g = e

o BRY R W ¥ ude uRiest BT PR 2000

If the average fraction defective of a large sample of
products is 0.1537, calculate the control limits. It is given

that .the size of sample is 2000.

Bcl Solutioh: |
n = 2000 (:raiaﬁ yfaesl & form)
3ifdrer g ¥ get T AT B

R T T T T,

b .= 01537
ST q = 1-0.1537 = 0.8463
e |

p+3 /P9
i n

0.1537 x0.8463
2000

0.1300763

000

= 0.1537 + 34/0.000065

= 0.1537¢3\/

= 0.1537 £3

=
P




= 0.15637 (3 x.0080622)
= 0.1537 £ 0.024187

UCL = 0.177887
LCL = . 0.129513

ST Example-7 i aiferant 100 gergdl & 10
gferewt & fferr @ W@ @) g ¥ o & el & g
® IO B 2| p AT ST |

Following table shows the data of 10 samples consisting

100 units of production of cap of bottles. Construct p chart,

gfaeel | whiael @ | Grequi gergal | sier aragqel
Rigca IHR - CARRIEC: | Fraction
Sample No. Size of No. of Defective
Sample Defectives
1 100 4 04
2 100 3 03
3 100 5 05
4 100 7 07
5 100 4 04
6 100 6 06
7 100 7 .08
8 100 ? 09
9 100 9 09
10 100 6 06
Total 1000 60
gdl Solution:
P = 80 06
1000
q = 1-.086 = .94

. foer A # s




(4M-2)

72

gfagyl &1 wreg

=01 Hfiwme—

Sample Mean

513\/5-

06x.94
100

- . opx3 0504
100

= .06 +(3x.0237)
= .06+.0711

= 063

UCL=1311
LCL=-.111 (/¥ Ve & 81 Fahah & 3 O
| AT ST ) | :
or O |

CL=.06

A §1 7% = R A e

Pard Chart |

PR X o IR B

012

0l
008 -

0.06 ——emeee ,,, A N U UV

© 001

Erl‘?‘mf‘a)“rﬂw

Sample Numbers




faen = &% 9w

452 ANQYl gHEAT B G ST FE=0T A AAqT
np A€ | |
(Control Chart For Number of Defectives or np Chart)

g fdqel o1 PR UEH FEE © Al b i |
n K wkzbd b ; la(d) Hﬁmnprﬁﬂﬁl Jg TN n | I
yferqel & 3R A R T p AifdE Y SHET BT HET

BT ¢ |
g9 e | By ¥@1 C.L.np o~ Rerd B 21 39
1 PR ¥ U FRd 8- |
C.L=np= Syel gpTsal B FE wEA . 2d
o P yfaresT = — K
Total Number of _Xxd
Defective ' K

Number of Samples
T8 W FHY $HT FAW 0¥ - fnPq
fr==roT ¥EIT —np13vnPQ

T S A BN W P BT p ERT Gy B

TAT Q B g &NV
UcL = np + 3,/npq
LCL = np - 3./npq

CL = np




Teehish W o7 fAmem
. (W-2)

74

ST % S R BT R p = e np A

agaa@aww%maﬁﬁ%:ﬁa@aq?ﬁaﬂsﬁ?ﬂ

& 3R 1T A S AW B IR W PuiRa @Y o
%lnpméﬁiﬁ?ﬁuwnawwﬁfﬁﬁgﬁr%amﬁaw
Wa‘rﬁqﬁﬁﬂwzﬁwwﬁu‘rﬁaaﬁwﬁ’r%l

SETEXUT Example-8 400 3MHR B 10 ‘TG BT 10

E%ﬂﬁgﬁ%mm%!ww&m%mﬁﬁﬁw

SIS BT U AT B
17, 15, 14, 26, 9, 4, 19, 12, 9, 15

R0 Wit @Y TorMT BRY | W ¥ I TuiET vy

i W S e i

An inspection of 10 samples of size 400 g:ach from 10 lots

revealed following number of defective units
17,15,14,26,9,4,19, 12,9, 15

Calculate control limits for the number of defective units.

Plot the control limits and comment on the process.

ed Solution:- n =400

4000 SHTEAT IAFAT 400 ABR B 10 Gioesr §

QY] SHIFAT BT Pl Wl =

=17+15+14+26+9-4+19+1249+15 = 140

Fo XD R




_ 140
HTHF = ——=0.035
P 3125 BT 2500

g B A = 1-0.035=0.965
30 @ fag=avr dg=

'nf)i&/ﬁ
—  (400x.035)+ 34/400x.035x.965
= 1413135
=  14+(3x3.676)
= “14+11.02679
S UCL = 14+11.02679=25.02679
Lol = 14-11.02679 =2.97321
CL = np = 14

foream = 9 S

4

SHEHT 7, 26, UCL | ST & 31T Ufhar Fa=or & amex

El
np AE gRT 4 3T W AT Wl & |
%xdr¢ Chart
T . ucL=
& E ) ; | 2503 '
®L o
B N/ o
g _
a
5% L
E‘Q ° 0 1 A 2 w .z 5 5 7 2 a it L.C.L2.97
yfaest @ dw= -
Sample Numbers

75




aymfaqa‘gwﬁaam

(-2}
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SR Example-9 T Friemet, R TR T
fafer aroTg i 2, %mé@ﬁwsﬁm%ﬁﬂoomgaﬁ
$W$Wmﬁsﬂﬂﬁm%4aﬁqa‘m{ﬁq@
Grﬁﬁ%‘mooa?ﬁeﬁa%é?ﬁmwﬁo—cﬁﬁmﬂva‘m@
qIs S Al & Ik ufhar frrror § 8y

The past records of a factory, using quality control -

methods show that on an average 4 articles produced are
defective out of 2 batch of 100: What is the rhaxim_urh number
of defective articles likely to be encountered in the batch of

400, when process is in control.
&dl Solution: [T T3 %\'—‘
ufreet SMBR SFFT  n=100

P = 4 = .04
100

Q @ = ‘ 1-.04 = .96

400 ® GYg & fag 30 fra—=or Wrmg—

_ nP+3./nPQ |

= (400.04)%3/400x.04 x .96
- 16+(3415.36

= 16+(3x3.9192)

= 16+11.7576

UCL 27.7576
LCL 04.2424
CL. = P =16.0000




'aﬁwmﬁéaﬁwwﬁwa@w'

wzwsrsawzsﬁax%ﬂﬁﬁﬁr%m

453 wﬁwﬁwaﬁﬂwmﬁuﬁmwawc
qre (Control Chart For Number of Defectwes Per

Unitor C Chart)

o e TR B QrRfRe arerar Awgef & w9 H aefid |
aﬂﬁﬁaﬁaﬁﬁwﬁqﬁfsﬁs‘fﬁmﬁmﬁ?ﬁc

=1 a1 Prefor e S 81w et g A 0 9 o
16 2 B 9 & C AT F 37 Wl B eI § @ ar ¥

ORI BITS H gT BT 6, Wﬁﬂaﬂr@ﬁwaﬁmw
Fraver @) v 3k | p o T np WE B e A 0
fRr=ror ot & fowtor # fgeniia faeRoT (binomial distribution)

P IR § TG T 7| T&T W C FIe P TRAAT A |

Wﬁﬁwaﬁmﬁwmﬁl(ﬂm@%w
Frewor & A 1 A @ S ReeE B R) |

YT BY ST SeqifRd BRTST 3 WRERU B A 8 AR

Wﬁu’rﬁﬁm%‘?ﬁc wcﬂ%«wmﬁl’v’[?ﬂ‘cﬁ
%lsﬂaﬁﬂﬁmaﬂﬁﬁﬁr@ﬁmwb—

af ¢ = el f5d v <l @1 wear ©

oo = il deEAr

77




Yerehieh W 1T e
(WrT-2) '

78

A g= QN A Sl <R

g9 Rera #-
S T C.L.=¢
P o fafi=g=
Co o faf=c= wﬁ;ﬂﬁg %wam or%

Total No of Defective in or=C
Observed Units
Total No. of observed Units

gAY Ao & 3 T 3 QN B A ¢ H s vl
gerex) U.C.L. @7 L.C.L. Urq & Sy &1

UCL=  C+3J/C
LCL = -C-3JC
CL = C

CaTe &7 JART T fhar e & o1 2 @ 'l B
P! FRIG G & W BN < 9w B wfeq @9 A
SR 3 B ST ReR 2| C A ) WeRr T8 W
G BT Wk 8 STt ufiee ® SMER Th WA B © |

SETET Example-10 HUST B '\‘Ch. 8 UBR & wfage]
o7 fARIETOT R & IR QT A e A urg -

During the examination of sample of equal size of cloths,

following number of defects came to light-

2,3,4,0,5,6,7,4,3,2




o 9 # @

| 2197 ) W@ B e R T §IEy vl ulhar w ;

Draw control chart for number of defects and comment on

the process.

gl Solution
C = <N & ufd s&E aer
c . =€
K
_ 2+3+4+0+5+6+7+4+3+2 36
10 10

- 36 -

3,0 =T dg—
_ _ o

U.CL. - C+3/C

-~ 36+336

= 3.6+(3x1.8974)

=  36+5.6922

= 92922
LCL =+ C-3/C

=  36-336 | o

= 3.6-(3x1.8974) ..

- 3.6-5.6922 | -

- 20922 | Ly

- 0 ' ’
(L.CL. ® HUITH® Hed & 0 74 forar wrar 3)
3 U.C.L. = 92922

L.C.L. = 0

CL. = 3.6

' 79
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;rfﬁv—mﬁusrwﬁ%‘* Waﬁwuﬁfmﬁﬁqu
AHRY & e R

Caﬁmﬂﬂwmﬁma‘rﬁﬁmww
2| | |

C T

) e - , U.CL=9.2933

. Cl=34

ol Y T
Number of Defects

0 1 2 ER 5 6 7 e o 1 LCL=0

Sample Numbers

S ETU Exémple-ll e FIT'%‘]’CF[_B BT B

aﬂﬁﬁ?ﬁﬂﬂﬁﬁmwaﬁﬁﬁﬁzﬁr&awﬁ?ﬁww |

?@f%la‘rﬁaﬁﬁwaﬁrﬁwmwl

Following tables gi{fes the number of defects observed
in 8 carpets, passing as saﬁsfactory, construct the control chart

for the numbér‘ of defects.

Serial No. of Carpets 1234|5417 8

NumberofDefects | 3 | 4 | 4 | 7| 2] 3] 21

AP CPICTIrI D B0




' . forarer = S ST
Bal So_luta_lon:-

C = 5T <t @ i

c _ ZC 3+4+4+7+2+3+2+9 34_425
: K 8 - 8

30 faa=or diE—

UCL=  C+3JC
-~ 42543425
= 4.25+(3x2.0615)
-  4.25+6.1846
- 10.4346

LCL = C-3J/C _
=  425-3.425 o , L
_  425-(3x2.0615) - =
- 425-6.1846
- 19346
- 0

(L.C.L. TS 8 WR 0 A fordm e ©)

UCL. . = 10.4346

LCL. = 0
CL. = g=425

Areratf & 2 o1 mﬁaamﬁ%wwwwél
Caﬁmﬂ%s@é@wwﬁl

81




(9m-2)

C °rd
11
. a U.C.L.=]O.434é
E"@ L7 . -
0. s
ﬁ 8 .1 e ) . .. - Cl=4.25
2 -
v ‘ - LCL=0
2 Y ' 7 s a 10

46 WRTY (Summary)

fﬁ%ﬁmﬁﬁmﬁmﬁmm%w@tﬁa
o7 o, uihar & RE & Sanfed Y W areh

AT D O BT AT B BT AN Bl B | AR
wﬁawa&ﬁqﬂwﬁw_ﬁa@mwzﬁp

R A g fFar o) fharcere afeer & ufear

¥ fasar & | ufesar e [ o7 g grel & qeem
JATST PR dTcll SPIS 314aT BRI § fhanfag fopar

WW%IWWW%%WW%
SR & a7g B O BT AR B ST o) <@ U

31T AT BN gaterd fhar Wi |

Frerrer o o g e T Yo, e
PRI =01 /a1 vd e ey et @Y & e e

ST R P e e 4 U Iy s gl
| 2 o s g @ i @ Ren vd e @

PEIFCINETIE T o I




R e 5 D Y Searan & ud PiRa wes @

W@hﬁﬁﬁ,wﬁﬁmﬁuﬂwﬁmww%wwm_

faeror @ yefda @l @ s aR ey gu faeRoT
(ﬁﬂi@ﬁ)ﬁwaﬂ’%ﬁwﬁ%l%ﬁwﬁﬁ
FrorsT ST S FOT AT Y gAY & s R @
Rrerer & W @i ¥ g9 P et @ o AR
BT T T AU BT | BRI VT DT ARG Y@r W) e
ST &1 S AR ¥ g fERer a1 A T g gl
-WWWWH%W%I

ferg=ror =1e =R va o7 W SHT @ U sTerT—aretT

Wﬁwwﬁélﬂ?mﬁaﬁmﬁawﬂﬁﬁmw

& forw M=o iﬂé fawar & fore Frg=or =od v yamg

fagem @ forg fg=or od a0 o ¥ A A @
it gfeeT wra & wHa A ¥ {qeRer s ¥ s
& U = Wit @ uRiey § 9T srgas far siar
B SG B R B R w9 R
| ST ¥ | 37 o) & fob RRAIR @ 1o & e e
Uh S A 21 afe v faeeq @ i g =d g
RIT ST & ot sl @ Wk 3 T Pt orer Rt o

e & |

83




e T T e
(91-2)

faer 6, 59 forg (aen) Sl gprEal B R e,

P AT T (=0T A1C q1IY SIS © | ST R G B, Yo7

a%'wﬁaﬁawajqﬁ%a%mwﬁwaw_

INAIHR FRAT 81 T81 TR 30 YR & FIC g9 WK & | 37
Al YBR B T BT B AT AT B AR | S

fFy Y aell avg @ QN T SR BT ST & ud
L‘Iﬁo‘miﬁﬁwﬁﬁ&ﬁ&wﬁv‘m ST ¥ SIS et
ST B O el SBTsal @ <ui bl fafa afteaion,

ﬁﬁagqmzﬁﬁ.ﬁ,afrrﬂmzﬁwﬁwq%m%w
ﬁlaﬂﬁﬁ'ﬁmw%\'l

sﬁmﬁwmseﬁ?‘sﬁé4zﬁwﬁ'

TE SFER U F7 o fe wiREea o e @

- 3GIYHA] U9 Hecd FI] & 3R fhg YR ¥ 59 Sded

P drell seigal | harfaa fear oar &

4.7 TIsITdcil (Terminology)

1. M= iﬂé (Control Chart)—3cd1e= Ufchar Y AME

J B qrell fRearor & |roe @) ugfy |

o2 D41g T (Central Line)—3UgT &1 qﬁ feiRa

qMeE AYAT ARG P TeRa B arel 0|

3. &U¥l =01 AT (Upper Cor trol Limit)—Heg &

M.COM.-02(N) {36B)




10.

gATHS [daRer B AT (3E0) |

=1 =1 AT (Lower Cohtrol Limit)—rg |
UG [daROT P G (3ET) |

arey & fore fr=or ard—xare (Coﬁtrol Chart
for Mean-iChart)_—ElﬁE?xf S?lﬂg?f[ P (AP JG9T

&1 =T 997 & S=aTid gl ol fafer |

fawar 9 forv fAg—=or aré—R ard (Control Chart |

for Range-R- Chart)—STe &1 feRoreierdr T 419 |

T Rrer @ frg Frars Ao a1 (Control
Chart for Standgrd Deviation-c Chart)—3fsr & ﬁw
H Ry T e @1 fafer)

if¥es ©9 & <19yl §HIgAT (Fraction Defective

UnltS)—Wﬁfﬁ'ﬂ?ﬁﬁﬁwwfﬁﬁqﬁ
mﬁwml

Siwqof SHISAT T TEAT (Nu,mber of
Defectlves)wg%?(?xr 3 W 5qu$¢|1 EFJ:[ Rl AT |

yfer s&1g <IN (Defectives Per Unlt)—asﬂiﬁ Gl G@T

B ol SHE B BU H AR

4.8

I U2 (Self Exercise Questions)

Wﬁmﬁ%ﬁaﬁaﬁmﬁmw




Hjmqagmﬁu-—em ' '
N-2) HPTRI §l|§‘I3l

Throw light on the utility of control charts in production

process.

2 %Wwwmﬁmaﬁm
?TF%H&J]@TEE@Q]

Explain with-examples the techniques of process control
and acceptance sampling.

3. Py aet @ sifRfRa Rigra &) e sy |
p-TTE T4 C =el & e # =1 Wi o T
ffy @1 @ow ¥ RRag|
Explain the underlying principles of cohtrol charts.

Explain in brief the method of determining control limits

for p-chart and c-charts.

4. feuoft fafe—
i. 30 ?fﬁtrrq
2. TRl
3. T GHED
4 T D
Write Short notes:
I.” 3o limits

2. Central Line | ' i
3. Variables

4. Attributes
86 : _




e T W AT T T 27 T R ok 3
CENENIN ?:1’? & o Ay @1 fowr 9 faRag |

What do you mean by mean charts? In which
circumstances they are constructed? Explain in detail

the technique of constructing mean charts.
R ¥ fofae | g & v Fasor I 99
S W 70T I W gT e gsar 87

| Explain in detail the technique of constructing control
charts for standard deviation. How the quality contro]
is affected by constructing control chart for standard

deviation.
ﬁw%_mﬁwaﬁwaﬁﬁeﬁﬁww
WW!WW@@TWW@??

Throw light on the rationale of constructing control

charts for Range. What are the advantages of constructing

them?

feaoft ferRag—

1. 3 gy

2. UldgHs 9

3. CHR

4. TroEm @Rl & saeed

Write Short notes:

1. Fraction Defectives

= 9 &t 5w

87

o T el




Yoehie T& 107 ferrenr
(9mT-2)

38

10.

2. Defectives per unit
3. C-chart |
4.  Interpretation of Control Charts

P A U4 'np' I W MY T FHS 27 S
WAl B! [Afer v 399 AT @1 avie By |

What do you mean by 'p’ chart and 'np' charts? Explain

their method of construction and similarities between

them.

smsﬁﬁ#ﬁﬁww?r%a@ﬂwg%eﬁs DA
AU & ARF IS TS o qR Walvee Ut s
sﬁlg%ﬁawﬁma%%nﬁawaﬁmaw
frepy R fewolt wRy |

The following table shows the number of defectives in
& carpets. The carpets were manufactured with caution

and found to be satisfactory. Construct control charts

acéording to defects and comment of on the conclusion.

Serial No. ofCorpe’rs 1 1213141561718
P B HH G

No. of defects 315167141 (5]1

St o) i

11.

(ﬂ%ﬁ—wuﬁtﬁﬂé’rmzﬁqméﬁé%aﬁ C
oS RT ST

S<R= ¢ =4, UCL=10, LCL=0

Bg HR arell U FEI 05230 B 3T AT F qerr
00032 & UMY [T9e & O Bl B PR 4 B

ufagel & wreal & forg 26 oI 36 SHuer =T W
gorr foret Frsror 87 @Y Sy g frgsyor =

o - LR LT,




& SR BRY) - eSS
A drilling machine bores hole with a mean diameter of
0.5230 and a standard deviation of 0.0032. Derive 2¢
and 3o control limits for mean of sample size-4. Also

draw a control chart.
&= UCL. =20 = 0.5262, 36=0.5278
L.CL. =26 =0.5198, 36=0..5182

. up AW, Pffed IR & Ide Swifed @Rdl 8105
Wzﬁmu%ﬁf%vw,ﬁmﬁﬁ:{wgm

8V |

A machine delivers packets of a certain weight. 10

samples of the size 5 were taken which gave following

data.

Sampie No. . L

et | 11231415167 ]8)70

Mean X 1
e 15017115118 117114118 {15117 |16

Range (R}
e 774l o 8|7 [2jalu]s

S g7 Ud Ry Wi, /g vl faRaR @el @
fore e By dorr P & Red R feueh BiRy
qT =iel o 91 189 |

Derive central line and control, limits for mean and range
charts and comment on the control status and also draw

charts.

3 5 PR B 20 YR B AR Ry T AHDT H A
e Ug O™ e B YTl BIRT | | 89




(Iqm_.z )Eahlr' g - Construct control charts for mean and range from the

following data relating to 20 samples the size 5 each.

I T e RN R ST T T e = - s "o

Sample No. X ' R
lﬂ?ﬁ.’sf
HE&YT .
1. 38 15
2. 34 01
3. 24 B 22
4. .37 24
5. 27 28
6. 30 33
7. 31 21
8. 27 20
9. 24 | 29
10. . 29 18
11 32 | 30
12. 23 .10
13, 22 | 28
14, 28 2]
15. 28 , 15
16. 24 ' 1
17. 30 19
8. 26 - 33
19, 38 17
20. 31 17

feam T 8- 5 arER @ vfaeet @ forg, d3=2.326, d2=0.864

Given- for-sample o. “i7e 5,d3=2.326, d2 =0.864




I

X R
CL 29.1 2]
UCL 41.2 -44.4
LCL - 17.1 0
14, 1ooaﬂﬁaﬁ$wzﬁwwmwuﬁa¥ﬁﬁﬁﬂ
gi%m T g5 S e aifere H wefdd &
The following table presents the number of defective
items found in 20 successive sampleé of 100 items each-
2,6,2,4,4,18,0,4,10,18,2,4,6,4,8,0,2,2,4,0
e o gl 'p' Td 36 T HRY | FE0r 9K
& T W BRY |
Fihd the average fraction defective 'p' and 3, also
construct control chart.
 SaR— p=0.05, 30 =0,065, UCL=0.115, LCL=0
15. et el W Suged frEer @ B aE HRE 1
From the following data, construct appropriate control
~ charts, |
Sample No. - | | |
wgar| V2] 3 4 |51 6|17 (8]|9
No. of : BN
Defectives | 12| 7 21 8 {101 6|7 {118
g ufereet 100 JAMHR &I T |
Size each sample is 100
16, T e WG W xRN RRAR R P 5 SR B

g O R W
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q\ﬁiaqa‘gmﬁaam-

(am-2) W%WWW?@(%WQ@T@W
- @maﬁa%nvmxaﬁqaRawézﬁf?rqml
W%ﬁwﬁaﬁmﬁéﬁﬁm
gfgeef |1 | 2| 3| 4| 5|61 7 (8] 9 |10
Ssample
Number
X 11.2{11.8[108]11.6[11.0[9.6]10.4]|9.6]10.6 10
m |7 lalsels|71als|a]l7]o

n=5 o T A2=0.58, D3=0,D4=2.115
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