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KeC[- heefjÛeÙe

meebefKÙekeâer keâe cenlJe efkeâmeer Yeer je°̂ kesâ ØelÙeskeâ JÙeefòeâ kesâ efueS nw~ jepeveerefle%e, meceepe megOeejkeâ,
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ieÙee nw ~ Ùen hee"Ÿe›eâce heeBÛe KeC[eW ceW Øemlegle efkeâÙee pee jne nw~

Øemlegle KeC[  meebefKÙekeâer keâe heefjÛeÙe  (Introduction to Statistics) Fmeer ›eâce ceW ØeLece

nw~ Fmekesâ Devleie&le heeBÛe FkeâeFÙeeB nw~

(1) kesâvõerÙe ØeJe=efòe keâe heefjÂMÙe (Overview of Central Tendency)

(2) heefjIeele SJeb efJe<ecelee (Dispersion and Skewness)
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(5) meØeefleyevOe efmeæevle SJeb Jespe ØecesÙe (Conditional Theory and Byes Theorem)
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meebefKÙekeâer keâe heefjÛeÙe
 1.0 GösMÙe

Fme FkeâeF& keâes heÌ{ves kesâ heMÛeeled hee"keâ :

• kesâvõerÙe ØeJe=efòe kesâ ceeheeW kesâ yeejs ceW DeOÙeÙeve keâjWies, pees DeeBkeâÌ[eW keâer mebef#ehle ¤he
ceW JÙeeKÙee keâjves keâer mebKÙeelcekeâ efJeefOe nw~

• kesâvõerÙe ØeJe=efòe keâer ceehe ØeefleefveefOe Ùee efJeefMe° ceeve kesâ ¤he ceW DeeBkeâÌ[eW kesâ meb#esheCe
keâe Skeâ lejerkeâe nw~ Fmekeâe %eeve Øeehle keâjWies~

• kesâvõerÙe ØeJe=efòe Ùee DeewmeleeW kesâ keâF& meebefKÙekeâer ceehe nQ~ leerve meJee&efOekeâ ØeÛeefuele
Deewmele efvecveefueefKele nw :-

•   meceeblej ceeOÙe

•   ceefOÙekeâe

•   yenguekeâ, Fvekeâe %eeve Øeehle keâjWies ~

1.1 ØemleeJevee

meebefKÙekeâerÙe mecebkeâes keâe JeieeakeâjCe, meejCeerÙeve leLee mebheeove keâjves kesâ heMÛeeled

Deieuee ÛejCe neslee nw, mecebkeâes keâe efJeMues<eCe leLee efve<keâ<e& efvekeâeuevee~ efJeMues<eCe leLee

efve<keâ<e& kesâ henues keâer ef›eâÙeeSb kesâJeue mecebkeâeW keâes Skeâ efoMee leLee ¤he Øeoeve keâjves keâer nesleer

nw~ hejvleg Ùen meece«eer (mecebkeâ), leYeer GheÙeesieer efmeæ nesles nQ peye Gvekesâ ceOÙe legueveelcekeâ

mecyevOe, Devlej mecyevOe leLee DevÙe ieefCeleerÙe mebcyevOeeW keâes mLeeefhele keâjkesâ kegâÚ efve<keâ<e&

efvekeâeuee pee mekesâ leLee Jen efve<keâ<e& mecyeefvOele he#eeW kesâ efueS GheÙeesieer leLee ueeYeoeÙekeâ efmeæ

nes mekesâ~ Fme Â°er mes Ssmes ceeheve keâer DeeJeMÙekeâlee nesleer nw pees mece«e Ùee meceef° keâe

ØeefleefveefOelJe keâjleer nes~ Ssmes ceeheveeW ceW Ùen iegCe nesvee ÛeeefnS efkeâ Jen efkeâmeer Yeer heo keâe

hetCe& ØeefleefveefOelJe met#celece mebYeJe MeyoeW Ùee DebkeâeW ceW keâj mekesâ~ Fme Øekeâej kesâ ceeheeW keâes

‘kesâvõerÙe ØeJe=efòe kesâ ceehe’ keâne peelee nw~ Fvekeâes kesâvõerÙe ØeJe=efòe kesâ ceehe FmeefueS keâne peelee

nw keäÙeeWefkeâ meeceevÙele: Ùen efkeâmeer Yeer heo kesâ kesâvõ DeLeJee ceOÙe cesW efmLele nesles nQ~ FvnW

meeceevÙe yeesueÛeeue ceW Deewmele DeLeJee ceeOÙe keânles nQ~ keäueeke&â SJeb Mekeâe[s kesâ Devegmeej

‘‘ceeOÙe mebhetCe& mebKÙeeDeeW keâe efJeJejCe Øemlegle keâjves kesâ efueS Skeâ cee$e mebKÙee Øeehle keâjves keâe

ØeÙeeme nw~’’

DeeOegefvekeâ keâeue ceW ceeOÙeeW keâe ØeÙeesie DeOÙeÙeve SJeb MeesOe kesâ meYeer #es$eeW ceW efkeâÙee

peelee nw, leLee yengle mes ueesie Fmekeâe ØeÙeesie keâjkesâ meebefKÙekeâer mes heefjefÛele nesles nQ~ [e. S.

Sue. JeeGues ves meebefKÙekeâer keâes ‘ceeOÙeeW keâe efJe%eeve’ Yeer keâne nw~ DeveefYe%e JÙeefòeâ Yeer ØeeÙe:

efkeâmeer Yeer mecemÙee keâe Deewmeleve DeOÙeÙeve keâjlee nw~ Øees. ›eâeskeämšdve SJeb keâes[dve kesâ Devegmeej

‘ceeOÙe mecebkeâes kesâ efJemleej kesâ Devleie&le efmLele Skeâ Ssmee Skeâue cetuÙe nw efpemekeâe ØeÙeesie ßesCeer



7

kesâ meYeer cetuÙeeW keâe ØeefleefveefOelJe keâjves kesâ efueS efkeâÙee peelee nw~ Ûetbefkeâ ceeOÙe, meowJe mecebkeâeW

kesâ efJemleej kesâ Devle&iele ner efmLele neslee nw, FmeefueS yengOee Fmekeâes kesâvõerÙe cetuÙe (ØeJe=efòe)

keâe ceehe keâne peelee nw~ ‘mhej kesâueesie’ SJeb efmceLe kesâ Devegmeej ‘ceeOÙe keâes keâYeer-keâYeer

kesâvõerÙe ØeJe=efòe keâe ceehe FmeefueS keâne peelee nw keäÙeeWefkeâ ÛejeW kesâ JÙeefòeâiele cetuÙe yengOee Gmeer

kesâ Fo&-efieo& pecee nesles nQ~

1.2   ceeOÙeeW kesâ Øekeâej

meebefKÙekeâer efJe%eeve keâer jerefleÙeeW ceW ceeOÙeeW DeLeJee kesâefvõÙe ØeJe=efòe kesâ ceeheveeW keâe Skeâ

cenlJehetCe& mLeeve nw, keäÙeeWefkeâ meebefKÙekeâerÙe efJeMues<eCe keâer efJeefYeVe efJeefOeÙeeB ceeOÙe hej ner

DeeOeeefjle nesleer nQ~ efJeefYeVe ßesefCeÙeeW ceW legueveelcekeâlee  ceeOÙeeW kesâ Éeje ner mLeeefhele keâer peeleer

nw leLee ceeOÙe ner meceef° keâer efJeMes<eleeDeeW keâes mebef#ehle ¤he mes Øekeâš keâjles nQ~ meeceevÙe

ØeÙeesie keâer Âef° mes heebÛe cegKÙe Øekeâej kesâ ceeOÙe nesles nQ~

1. meeceevlej ceeOÙe DeLeJee Deewmele

2. ceefOÙekeâe

3. yenguekeâ

4. iegCeesòej ceeOÙe

5. njelcekeâ ceeOÙe

yeesOeelcekeâ ØeMve (keâ)

 efvecveefueefKele keâLeveeW ceW keâewve mee mener nw~

(De) efkeâmeer meejCeer ceW Skeâ mes DeefOekeâ ceeOÙe nes mekeâles nQ~

(ye) kesâvõerÙe ØeJe=efòe kesâ ceehe Gve ceeheeW keâes oMee&lee nw pees mece«e Ùee meceef° keâe

ØeefleefveefOelJe keâjleer nQ~

(me) ceeOÙeeW keâes kesâvõerÙe ØeJe=efòe FmeefueS keâne peelee nw keäÙeeWefkeâ ÛejeW kesâ JÙeefòeâiele cetuÙe

yengoe Gmeer kesâ Fo&-efieo& pecee nesles nQ~

(o) heoeW kesâ mecetn keâer kesâvõerÙe ØeJe=efòe keâes ØeoefMe&le keâjves Jeeueer cenlJehetCe& mebKÙee ceeOÙe

nw~

1.3  meceevlej ceeOÙe DeLeJee Deewmele

meeceevlej ceeOÙe DeLeJee meeceevlej Deewmele ieCeerefleÙe ceeOÙeeW ceW meyemes ueeskeâefØeÙe leLee

ØeÛeefuele ceeOÙe nw, pees efkeâmeer ve efkeâmeer Øekeâej mes ØelÙeskeâ JÙeefòeâ Éeje efvelÙeØeefle peerJeve ceW

ØeÙeesie efkeâÙee peelee nw~ Fmes meeceevÙe yeesueÛeeue keâer Yee<ee ceW Deewmele kesâ ¤he ceW mebyeesefOele

kesâvõerÙe ØeJe=efòe kesâ ceehe
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meebefKÙekeâer keâe heefjÛeÙe efkeâÙee peelee nw~ Ùen ceOÙe oes Øekeâej kesâ nesles nQ - (De) meeOeejCe meceevlej ceeOÙe (ye) Yeeefjle

meceevlej ceeOÙe’~ efkeâmeer ßesCeer kesâ meYeer cetuÙeeW kesâ Ùeesie keâes Gve heoeW keâer mebKÙee mes Yeeie osves

mes Øeehle jeefMe keâes meceevlej ceeOÙe DeLeJee meceevlej Deewmele keânles nQ~ efpeme ceeOÙe ceW heoeW

keâes Gvekesâ JÙeefòeâiele iegCeeW kesâ DeeOeej hej Yeej Øeoeve keâjkesâ ceeOÙe keâer ieCevee keâer peeleer nw

Gmes Yeeefjle meeceevlej ceeOÙe Ùee Deewmele keânles nQ~ efJeefYeVe ßesefCeÙeeW ceW meceevlej ceeOÙe DeLeJee

meceevlej Deewmele kesâ met$e efvecve Øekeâej nw-

JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer

ØelÙe#e efJeefOe : a

m

n

=
∑

ueIeg efJeefOe  :  

a

KeefC[le ßesCeer

ØelÙe#e efJeefOe :  

a

ueIeg efJeefOe  :  

amelele ßesCeer

ØelÙe#e efJeefOe :  a
m f

n
=
∑

ueIeg efJeefOe  :  

a

peneB - m · ÛejeW kesâ cetuÙe DeLeJee ceehe

f · DeeJe=efòe DeLeJee yeejbyeejlee

x · keâefuhele ceeOÙe

dx · keâefuhele ceeOÙe mes efJeÛeueve

n · heoeW keâer mebKÙee

c · meceeheJele&keâ

1.3.1  meeceevlej ceeOÙe keâer efJeMes<eleeSB Je meerceeSB

meeceevlej ceeOÙe keâer efvecveefueefKele efJeMes<eleeSb nQ :-

(1) meceevlej ceeOÙe keâer ieCevee yengle Deemeeve nw SJeb Fmekeâe efveJe&Ûeve mejue neslee nw~
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(2) ceeOÙe keâer ieCevee keâjves kesâ efueS meYeer heoeW keâe ØeÙeesie efkeâÙee peelee nw~ Ùeefo heoeW
keâe Ùeesie SJeb heoeW keâer mebKÙee oer ngF& nes lees ceeOÙe keâer ieCevee keâer pee mekeâleer nw~
efyevee ›eâceyeæ ßesCeer ceW Yeer ceeOÙe keâer ieCevee keâer pee mekeâleer nw~

(3) oes Ùee oes mes DeefOekeâ ßesefCeÙeeW kesâ legueveelcekeâ DeOÙeÙeve kesâ efueS Skeâ DeÛÚe
ceeOÙece nw~

(4) Ùen GVele meebKÙekeâerÙe GhekeâjCe kesâ DeeOeej ¤he ceW keâeÙe& keâjlee nw~

meeceevlej ceeOÙe keâer efvecveefueefKele meerceeÙeW nQ :-

(1) yeÌ[er mebKÙeeDeeW Ùee DemeeceevÙe cetuÙeeW mes ceeOÙe keâeHeâer no lekeâ ØeYeeefJele neslee nw~
GoenjCeeLe& 3, 5, 7 SJeb 285 keâe ceeOÙe 75 nw Deewj Ùen ßesCeer keâe GefÛele
ØeefleefveefOelJe veneR keâjlee nw

(2) ceeefOÙekeâe SJeb yenguekeâ keâer lejn ceeOÙe ßesCeer ceW ÂMÙe veneR neslee nw~

(3) keâYeer-keâYeer meceevlej ceeOÙe Yeüceelcekeâ heefjCeece oslee nw~ owefvekeâ cepeotjer Øeehle keâjves
Jeeues Skeâ cepeotj keâe GoenjCe ueerefpeÙes, Gmekeâer Deewmele DeeÙe 80 ®0 nw, Ùen
Skeâ DeÛÚer SJeb GheÙeesieer metÛevee nw hejvleg Ùen Gmekesâ JeemleefJekeâ DeeÙe SJeb efkeâleves
efove kesâ efueS Gmes jespeieej efceuee, Fmekeâe ØeefleefveeflJe veneR keâjlee nw~

GoenjCe 1

efvecveefueefKele Dee@keâÌ[s 10 heefjJeejeW keâer meehleeefnkeâ DeeÙe efoKeeles nQ :
heefjJeej -          keâ     Ke    ie     Ie     *    Ûe    Ú     pe
meehleeefnkeâ DeeÙe ®0 ceW  850, 700, 100, 750,  5000  80 420 2500
              Pe    _e

400  360

heefjJeejeW keâer ceeOÙe DeeÙe keâe Deekeâueve keâjW~

keâefuhele ceeOÙe efJeefOe Éeje meceeblej ceeOÙe keâe efJeÛeueve

heefjJeej DeeÙe d = X-850 d

(X) – X – A – (X–850)/10

keâ 850 0 0
Ke 700 – 150 –15
ie 100 –750 –75
Ie 750 –100 –10
* 5000 ±4150 ±415
Ûe 80 –770 –77
Ú 420 –430 –43
pe 2500 ±1650 ±165
Pe 400 –450 –45
_e 360 –490 –49

11160 ±2660 ±266

kesâvõerÙe ØeJe=efòe kesâ ceehe
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meebefKÙekeâer keâe heefjÛeÙe ØelÙe#e efJeefOe :

a
m

n
= = =
∑

11160 10 111600/ .

keâefuhele ceeOÙe efJeefOe Éeje meceevlej ceeOÙe :

a x
dx

n
Rs= + = + =

∑
850 2660 10 1116 00/ . .

GoenjCe 2

efvecveefueefKele DeeBkeâÌ[eW kesâ efueS efkeâmeer ieeBJe ceW Keseflenj heefjJeejeW keâer Deewmele peesleeW
keâe heefjkeâuheve keâjW~

peesle keâe Deekeâej SkeâÌ[ ceW :

64 63 62 61 60 59

Keseflenj heefjJeejeW keâer mebKÙee :

8 18 12 9 7 6

ØelÙe#e efJeefOe Éeje meceeblej ceeve keâe DeefYekeâueve

peesle keâe Deekeâej Keseflenj heefjJeejeW m d fd

(X) keâer mebKÙee (1x2) (X–62) (2x4)

(SkeâÌ[ ceW)
(1) (2) (3) (4) (5)

64 8 512 ±2 ±16

63 18 1134 ±1 ±18

62 12 744 0 0

61 9 549 –1 –9

60 7 420 –2 –14

59 6 354 –3 –18

60 3713 –3 –7

ØelÙe#e efJeefOe : a
m

n
= = =
∑

3713 60 6188/ .

keâefuhele ceeOÙe efJeefOe Éeje meceevlej ceeOÙe :
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a x
f dx

n
= + = + − = − =

∑ ( )
( )/ . .62 7 60 62 011166 6188

GoenjCe 3

efvecveefueefKele Úe$eesW kesâ Deewmele ØeehleebkeâeW keâe heefjkeâueve ØelÙe#e efJeefOe Éeje efJeÛeueve
efJeefOe keâe ØeÙeesie keâjles ngS keâerefpeS~

Øeehleebkeâ           0-10 10-20   20-30     30-40     40-50      50-60 60-70

Úe$eeW keâer mebKÙee     5    12     15        25          8               3       2

ØelÙe#e efJeefOe Éeje DeheJepeea Jeie& Deblejeue kesâ efueS Deewmele ØeehleebkeâeW keâe
DeefYekeâueve

Øeehleebkeâ Úe$eeWs keâe ceOÙe fm d=(m-35) fd

(x) mebKÙee efyevog 10
(f) (m)

(1) (2) (3) (4) (5) (6)

0 – 10 5 5 25 –3 –15

10 – 20 12 15 180 –2 –24

20 - 30 15 25 375 -1 -15

30 – 40 25 35 875 0 0

40 – 50 8 45 360 1 8

50 – 60 3 55 165 2 6

60 – 70 2 65 130 3 6

70 2110 –34

1. ØelÙeskeâ Jeie& kesâ efueS ceOÙeceeve Øeehle keâjW, efpemes 3 Éeje oMee&Ùee peelee nw~
2 Σ fm   efvekeâeueW Deewj ØelÙe#e efJeefOe met$eeW keâe ØeÙeesie keâjW~

a
mf

n

a x
f dx

n
c

= = =

= + = + − = − =

∑

∑

2110 70 3014

35 34 70 10 35 4 857 3014

/ .

/ . .
b g b g

1.3.2  Yeeefjle meceevlej ceeOÙe

meeOeejCe meeceevlej ceeOÙe keâer Skeâ meercee Ùen nw efkeâ meYeer heoeW keâes meceeve cenlJe
Øeoeve keâjlee nw~ Yeeefjle meeceevlej ceeOÙe ceW, ßesCeer kesâ heoeW keâes Gvekesâ JÙeefòeâiele iegCeeW kesâ
DeeOeej hej Yeej efoÙee peelee nw Deewj lelheMÛeeled Gvekesâ ceeOÙe keâer ieCevee keâer peeleer nw~
efJeefYeVe heoeW keâes Gvekesâ meehes#e cenlJe kesâ DeeOeej hej Yeej Øeoeve efkeâÙee peelee nw~ Yeeefjle

kesâvõerÙe ØeJe=efòe kesâ ceehe
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meebefKÙekeâer keâe heefjÛeÙe meceevlej ceeOÙe keâer ieCevee keâjves keâer DeeJeMÙekeâlee leye GlheVe nesleer nw, peye efJeefYevve heo
Skeâ ner peeefle kesâ nesles ngS Yeer GveceW mechetCe& mepeeleerÙelee veneR nesleer nw~ Yeeefjle meceevlej
ceeOÙe keâer ieCevee keâjves kesâ efueS met$e efvecve nw -

a
mw

w
w =
∑
∑

peneB  m · ceehe

         w · Yeej

Yeeefjle meceevlej ceeOÙe kesâ ØeÙeesie

Yeeefjle meceevlej ceeOÙe efvecve heefjefmLeefleÙeeW ceW GheÙeesieer neslee nw-

1. peye efkeâmeer ßesCeer kesâ efJeefYeVe heoeW kesâ meehesef#ekeâ cenlJe Deueie-Deueie nesles nW~
GoenjCemJe¤he metÛekeâebkeâeW kesâ efvecee&Ce ceW efJeefYeVe heoeW kesâ meehesef#ekeâ efYeVe-efYeVe nesles
nQ~

2. peye Devegheele, ØeefleMele DeLeJee ojeW kesâ Deewmele keâer ieCevee keâer peeleer nw, pewmes
Øeceeheerke=âle ce=lÙeg DeLeJee pevce ojeW keâer ieCevee~

3. peye efJeefYeVe GheJeieeX kesâ mebÙegòeâ ceeOÙe keâer ieCevee keâjveer nes~ GoenCee&Le, Skeâ
keâejKeeves kesâ keâce&ÛeeefjÙeeW kesâ Deewmele DeeÙe keâer ieCevee efpemeceW kegâMeue ßeefcekeâ,
DekegâMeue ßeefcekeâ, heÙe&Jes#ekeâ Deeefo nesb~

GoenjCe 4:Úe$eJe=efòe Øeoeve keâjves kesâ efueS hejer#ee ueer ieÙeer~ efJeefYeVe efJe<eÙeeW keâes efoÙes ieÙes
Yeej SJeb efJeÅeeLeea De, ye, me kesâ Éeje Øeehle Debkeâ efvecveefueefKele meejCeer ceW efoÙes ieÙes
nQ~

efJe<eÙe Yeej ‘De’ kesâ Øeehleebkeâ ‘ye’ kesâ Øeehleebkeâ ‘me’ kesâ Øeehleebkeâ
meebefKÙekeâer 4 63 60 65
ieefCele 3 65 64 70
DeLe&Meem$e 2 58 56 63
efnvoer 1 70 80 52

‘Úe$eJe=efòe me keâes efoÙee peevee ÛeeefnS ye keâes veneR~ Yeeefjle SJeb meceevlej ceeOÙe keâer ieCevee
keâjles ngS Ghejesòeâ efJeJejCe hej efšhheCeer keâerefpeS~
efJe<eÙe Yeej ‘De’ ‘ye’ ‘me’

(w) (m) (mw) (w) (mw) (w) (mw)

meebefKÙekeâer 4 63 252 60 240 65 260
ieefCele 3 65 195 64 192 70 210
DeLe&MeeŒe 2 58 116 56 112 63 126
efnvoer 1 70 70 80 80 52 52

10 256 633 260 624 250 648
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meeOeejCe meeceevlej ceeOÙe

a
m

n
=
∑

:

‘De’ :  256/4 · 64.0
‘ye’ :  260/4 · 65.0
‘me’ :  250/4 · 62.5

Yeeefjle meeceevlej ceeOÙe :

a
mw

w
w =
∑
∑

:

‘De’ :  633/10 · 63.3
‘ye’ :  624/10 · 62.4
‘me’ :  648/10 · 64.8

ÙeÅeefhe mejue meeceevlej ceeOÙe kesâ DeeOeej hej ‘ye’ keâes meJee&efOekeâ Debkeâ Øeehle ngS nQ, efkeâvleg
Yeeefjle meeceevlej ceeOÙe kesâ Devegmeej ‘me’ kesâ meJee&efOekeâ Debkeâ nQ~ keäÙeeWefkeâ nj efJe<eÙe kesâ meeLe
Yeej pegÌ[e nw, FmeefueS Úe$eJe=efòe ‘me’ keâes efoÙee peevee GefÛele nesiee~

1.4  ceeefOÙekeâe

ceeefOÙekeâe Deejesner DeLeJee DeJejesner ›eâce mes megmeefppele efkeâmeer ßesCeer ceW Gme heo keâe

cetuÙe neslee nw pees efkeâ ßesCeer kesâ "erkeâ ceOÙe mes mLeeefhele neslee nw~ ceeefOÙekeâe efkeâmeer ßesCeer keâes

"erkeâ oes yejeyej YeeieeW ceW Fme Øekeâej efJeYeeefpele keâjleer nw efkeâ Gmekesâ Skeâ Deesj kesâ meYeer Ûej

Gmemes keâce cetuÙe leLee otmejer Deesj kesâ meYeer Ûej DeefOekeâ cetuÙe kesâ jnles nQ~ otmejs MeyoeW ceW

keâne peeÙe lees ceeefOÙekeâe efkeâmeer ßesCeer keâe Jen kesâvõerÙe cetuÙe nw, pees ßesCeer keâes oes YeeieeW ceW

yeeBšlee nw~ Øees. keâevej kesâ Devegmeej, ‘ceeefOÙekeâe mecebkeâ ßesCeer keâe Jen heo-cetuÙe nw pees mecetn

keâes oes meceeve YeeieeW ceW Fme Øekeâej efJeYeòeâ keâjlee nw efkeâ Skeâ Yeeie ceW mecemle cetuÙe ceeefOÙekeâe

mes DeefOekeâ Deewj otmejs Yeeie ceW mecemle cetuÙe Gmemes keâce nes~ Øees. mesef›eâmš kesâ MeyoeW ceW,

‘‘ceeefOÙekeâe efkeâmeer mecebkeâceeuee keâe Devegceeefvele Ùee JeemleefJekeâ Gme heo keâe cetuÙe neslee nw pees

efkeâ Fme efJelejCe keâes ›eâceyeæ efkeâÙes peeves hej oes YeeieeW ceW efJeYeòeâ keâjlee nw~’’

JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer ceW ceeefOÙekeâe keâer ieCevee keâjves kesâ efueS heoeW keâes

Deejesner Ùee DeJejesner ›eâce ceW DevegefJevÙeefmele efkeâÙee peelee nw~ Ùeefo heoeW keâer mebKÙee efJe<ece

nes lees ceeefOÙekeâe keâer ieCevee keâjves kesâ efueS kegâue heoeW keâer mebKÙee ceW Skeâ peesÌ[keâj Gmes oes

mes Yeeie efoÙee peelee nw heoeW keâer mebKÙee mece nesves hej lekeâveerkeâer Âef° mes ceeefOÙekeâe efJeÅeceeve

veneR nesleer nw~ Ssmeer heefjefmLeleer ceW Ùen ceeve efueÙee peelee nw efkeâ Ùen oes heoeW kesâ yeerÛe ceW nesleerr

nw~ FmeefueS ceeefOÙekeâe %eele keâjves kesâ efueS ceOÙe-heo (kegâue heoeW keâer mebKÙee oes Yeeie osves

kesâvõerÙe ØeJe=efòe kesâ ceehe
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meebefKÙekeâer keâe heefjÛeÙe hej heo) SJeb Deieues heo keâe Deewmele efueÙee peelee nw~ KeefC[le ßesCeer ceW, henues mebÛeÙeer

DeeJe=efle %eele efkeâÙee peelee nw~ lelheMÛeeled kegâue heoeW keâer mebKÙee ceW Skeâ peesÌ[keâj Gmes oes YeeieeW

ceW yeeBš efoÙee peelee nw~ efpeme mebÛeÙeer DeeJe=efòe ceW Ùen mebKÙee meefcceefuele nesleer nw, Gme mebÛeÙeer

DeeJe=efòe kesâ meeceves keâe cetuÙe ner ceeefOÙekeâe nw~

meleled ßesCeer ceW Fmekeâer ieCevee LeesÌ[e keâef"ve nesleer nw~ meJe&ØeLece KeefC[le ßesCeer ceW
JeCe&ve efkeâÙes ieÙes efJeefOe kesâ Devegmeej nceW Gme Jeie& Devlejeue keâe helee ueieevee heÌ[lee nw efpemeceW
ceeefOÙekeâe nesleer nw~ Devlej kesâJeue Ùen nw efkeâ FmeceW kegâue heoeW keâer mebKÙee ceW oes mes Yeeie efoÙee
peelee nw, Deewj FmeceW kegâue mebKÙee ceW Skeâ peesÌ[e veneR peelee~ ceeefOÙekeâe Jeeues Jeie&-Devlejeue
keâe helee ueie peeves hej, ceeOÙe keâer ieCevee keâjves kesâ efueS Devleie&Ceve kesâ met$e keâe ØeÙeesie efkeâÙee
peelee nw~ ceeefOÙekeâe %eele keâjves kesâ efueS, efvecve met$eeW keâe ØeÙeesie efkeâÙee peelee nw :

JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer

M = the size of (n+1)/2 th item

melele ßesCeer

M = the size of (n+1)/2 th item

By interpotation

M l
l l

f
m c= +

+
−1

2 1

1

( )

peneB

n =  heoeW keâer mebKÙee

l
1
 =  ceeefOÙekeâ Jeie& keâer efvecve meercee

l
2
 =  ceeefOÙekeâ Jeie& keâer GÛÛe meercee

f
1
 =  ceeefOÙekeâe Jeie& keâes DeeJe=efòe (yeejbyeejlee)

m =  ceefOÙekeâe heo

c =  ceeefOÙekeâe Jeie& keâer mebÛeÙeer DeeJe=efòe (yeejbyeejlee)

1.4.1  ceeefOÙekeâe keâer efJeMes<eleeSb leLee meerceeSB

ceeefOÙekeâe kesâ efvecveefueefKele ueeYe nw~

1. ceeefOÙekeâe efkeâ ieCevee yengle Deemeeve nw, efJeMes<ekeâj JÙeefòeâiele ßesCeer ceW leLee KeefC[le

ßesCeer ceW~

2. ceeefOÙekeâe Ûejce cetuÙeeW mes ØeYeeefJele veneR nesleer nw~

3. ceeefOÙekeâe Skeâ efmLeefle ceeOÙe nw, leLee heoeW keâer efmLeefle mes ØeYeeefJele nesleer nw, ve efkeâ

Gvekesâ cetuÙeeW leLee Deekeâej mes~
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ceeefOÙekeâe keâer efvecveefueefKele meerceeSB nQ

1. ceeefOÙekeâe kesâ efveOee&jCe nsleg ßesCeer keâes hegve: ›eâceyeæ keâjvee heÌ[lee nw~

2. ceeOÙe keâer YeeBefle ceeefOÙekeâe oes Ùee oes mes DeefOekeâ JeCeeX kesâ mebÙegdòeâ ceeefOÙekeâe keâer

ieCevee kesâ efueS DeeOeej ¤he ceWs ØeÙegòeâ veneR keâer pee mekeâleer nw~

3. meleled ßesCeer ceW ceeefOÙekeâe keâer ieCevee Skeâ keâef"ve keâeÙe& nw~

4. ØeleeroMeeDeeW ceW Devlej keâe ØeYeeJe ceeOÙe efkeâ Dehes#ee ceeefOÙekeâe hej DeefOekeâ heÌ[lee

nw~

5. ßesCeer ceW heoeW keâer mebKÙee keâce nesves hej ceeefOÙekeâe ßesCeer keâe ØeefleefveefOelJe keâjves Jeeueer

veneR jn peeleer nw~

1.4.2  ceeefOÙekeâe efmeæevle hej DeeOeeefjle DevÙe ceehe

kegâÚ Ssmes DevÙe ceehe nQ efkeâ pees ceeefOÙekeâe kesâ efmeæevle hej DeeOeeefjle nQ~ Ùen

kesâefvõÙe - ØeJe=efòe kesâ ceehe veneR nw, hejvleg Fvekeâe DeOÙeÙeve Fve ceeheeW kesâ Devleie&le efkeâÙee peelee

nw~ Fve ceeheeW ceW ÛelegLe&keâ, Skeâ ueeskeâefØeÙe ceehe nw peyeefkeâ hebÛecekeâ, De°cekeâ keâe ØeÙeesie

JÙeJenej ceW yengle ner keâce efkeâÙee peelee nw~ ÛelegLe&keâ, oMecekeâ SJeb Melecekeâ %eele keâjves kesâ

efueS, efvecve met$eeW keâe ØeÙeesie efkeâÙee peelee nw~

ØeLece ÛelegLe&keâ : Q
1
 = the size of (n+1)/4 th item

le=leerÙe ÛelegLe&keâ : Q
3
 = the size of  3(n+1)/4 th item

ØeLece oMecekeâ : D
1
 = the size of (n+1)/10 th item

meeleJeeB oMecekeâ : D
7
 = the size of 7 (n+1)/10 th item

ØeLece Melecekeâ : P
1
 = the size of (n+1)/100 th item

eflejheveJeeB Melecekeâ : P
53

 = the size of 53(n+1)/100 th item

KeefC[le ßesCeer

Thej GefuueefKele met$e ner ÙeneB hej Yeer ueeiet nesiee, Devlej cee$e Ùen nw
efkeâ n  DeeJe=efòeÙeeW keâe Ùeesie oMee&ÙeWies~

melele ßesCeer

Q
1
 = the size of (n+1)/4 th item and for interpolation

Q
1
 =  Q l

l l

f
q c1 1

2 1

1

= +
−

−( )

kesâvõerÙe ØeJe=efòe kesâ ceehe
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meebefKÙekeâer keâe heefjÛeÙe Q
3
 = the size of 3(n+1)/4 th item and for interpolation :

Q l
l l

f
q c3 1

2 1

1

3= +
−

−b g

D
3
 = the size of (n+1)/10 th item and for interpolation :

D l
l l

f
d c1 1

2 1

1

1= +
−

−b g

P
1
 = the size of (n+1)/100 th item and for interpolation :

P l
l l

f
p c1 1

2 1

1

1= +
−

−b g

GoenjCe 4

veerÛes JÙeefòeâÙeeW keâer mebKÙeeSB leLee Gvekeâer DeeÙe (®. ceW) keâe yeejbyeejlee efJelejCe efoÙee
ieÙee nw~ ceeefOÙekeâe DeeÙe keâer heefjkeâuhevee keâerefpeS~

DeeÙe (® ceW) 10 20 30 40

JÙeefòeâÙeeW keâer mebKÙee :  2 4 10 4

ceeefOÙekeâe DeeÙe keâes heefjkeâefuele keâjves kesâ efueS,Deehe efvecveevegmeej yeejbyeejlee-efJelejCe
lewÙeej keâj mekeâles nQ~

DeeÙe (®.ceW) ueesieeW keâer mebKÙee (f) mebÛeÙeer yeejbyeejlee (cf )

10 2 2

20 4 6

30 10 16

40 4 20

ceefOÙekeâe · (n+1)/2 the item = 10.5 th term

Øes#eCe, ceW DeJeefmLele nw~ Fmes Deemeeveer hetJe&keâ mebÛeÙeer yeejbyeejlee kesâ ceeOÙece mes {tB{e

pee mekeâlee nw~ 10.5JeeB Øes#eCe, 10JeeR mebÛeÙeer yeejbyeejlee ceW efveefnle nw~ Fmemes mebiele DeeÙe

30 ®. nw~ Dele: ceefOÙekeâe DeeÙe 30 ¤ nw~

GoenjCe 5

efvecveefueefKele DeeBkeâÌ[s efkeâmeer keâejKeeves ceW keâeÙe&jle ueesieeW keâer owefvekeâ cepeotjer mes

mebyeOe nw~ ceefOÙekeâe owefvekeâ cepeotjer keâe DeefYekeâueve keâerefpeS~

owefvekeâ cepeotjer :55-60   50-55   45-50   40-45   35-40   30-35  25-30  20-25

(®.ceW)
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cepeotjeW keâer mebKÙee: 7 13 15   20   30    33  28 14

ÙeneB hej DeeBkeâÌ[s Deejesner ›eâce ceW JÙeJeefmLele nQ~nceW owefvekeâ cepeotjer keâes Yeer Deejesner ›eâce
Øeoeve keâjvee nesiee~

GheÙeg&òeâ ceW ceefOÙekeâe (N/2) ceW heo (DeLee&led 160/2) · ëe=bKeuee kesâ 80JeW ceo keâe ceeve
nw, pees 35-40 Jeie&-Devlejeue ceW efmLele nw~

meleled ëe=bKeuee kesâ efueS ceefOÙekeâe keâe DeefYekeâueve

owefvekeâ cepeotjer cepeotjeW keâer mebÛeÙeer yeejbyeejlee

(®.ceW) mebKÙee (f) (f)

20-25 14 14

25-30 28 42

30-35 33 75

35-40 30 105

40-45 20 125

45-50 15 140

50-55 13 153

55-60 7 160

ceefOÙekeâe kesâ met$eeW keâe ØeÙeesie keâjves hej

M
l l l

f
m c=

+ −
− = +

−
− =1 2 1

1

35
40 35

30
80 75 3583b g b g .

Dele: ceefOÙekeâe owefvekeâ cepeotjer 35.83 ®. nw~ Fmekeâe DeLe& nw efkeâ 50 ØeefleMele cepeotj
35.83 ®heÙes mes keâce Ùee Fmekesâ yejeyej cepeotjer Øeehle keâjles nQ Deewj 50 ØeefleMeLe cepeotj
Fmemes DeefOekeâ Ùee Fmekesâ yejeyej cepeotjer Øeehle keâjles nQ~

1.5  yenguekeâ

yenguekeâ keâes YegefÙe‰ kesâ veece mes Yeer peevee peelee nw~ ‘cees[ Meyo ]øeWâÛe Yee<ee keâe

‘uee-cees[’ Meyo mes yevee nw~ efpemekeâe DeLe& nw ]HewâMeve Ùee efjJeepe~ yenguekeâ efkeâmeer ßesCeer ceW

Jen cetuÙe neslee nw efpemekeâer DeeJe=efòe meJee&efOekeâ nesleer nw leLee pees DeefOekeâlece hegvejeJe=efòe Ùee

IevelJe Jeeues efyevog hej efmLele nes~ otmejs MeyoeW ceW ßesCeer ceW meyemes DeefOekeâ yeej Deeves Jeeues

heo kesâ cetuÙe keâes yenguekeâ keâne peelee nw~ meeceevÙele: meyemes DeefOekeâ DeeJe=efòe Jeeues heo Fmes

Deb«espeer ceW cees[ (Mode) keâne peelee nw kesâ cetuÙe keâes yenguekeâ keânles nQ, hejvleg Ssmee leYeer

nes mekeâlee nw peye Gmes efvekeâšJeleea heoeW keâe menÙeesie efceue jne nes DeLee&led DeeMeÙe Ùen nw

efkeâ Ùeefo efvekeâšJeleea heoeW keâer DeeJe=efòe keâce nw lees meJee&efOekeâ DeeJe=efòe Jeeuee heo yenguekeâ

nesiee~ Fmekesâ efJehejerle Ùeefo efvekeâleJeleea heoeW keâer DeeJe=efòeÙeeB DeefOekeâ nw lees Gme heo keâes

kesâvõerÙe ØeJe=efòe kesâ ceehe
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meebefKÙekeâer keâe heefjÛeÙe yenguekeâ cepeotjer ceevee pee mekeâlee nw, Yeues ner efpemekeâer DeeJe=efòe meJee&efOekeâ ve nes keäÙeeWefkeâ

efvekeâšJeleea DeeJe=efòeÙeeB Gme heo keâes menÙeesie DeLeJee meneje Øeoeve keâjleer nQ~ yenguekeâ cepeotjer

DeefOekeâ ßeefcekeâeW Éeje Deefpe&le cepeotjer nw ve efkeâ DeefOekeâlece cepeotjer DeLeJee keâesF& DevÙe

cepeotjer~ ›eâekeämešve SJeb keâeGÌ[ve kesâ MeyoeW ceW efkeâmeer efJelejCe keâe yenguekeâ Jen cetuÙe nw
efpemekesâ ÛeejeW Deesj heo meJee&efOekeâ kesâefvõle neW~ Jen cetuÙeeW keâer ßesCeer keâe meJee&efOekeâ Øeefle¤he
ceevee pee mekeâlee nw~ ‘yeeef[Ëišve kesâ Devegmeej, ‘yenguekeâ cenlJehetCe& Øekeâej Ùee heo Ùee Deekeâej
Ùee meyemes DeefOekeâ IevelJe keâer efmLeefle kesâ ¤he ceW heefjYeeef<ele efkeâÙee pee mekeâlee nw~

JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer ceW lekeâveerkeâer Âef°keâesCe mes yenguekeâ veneR neslee nw~
JÙeefòeâiele ßesCeer ceW Ùeefo keâesF& heo keâe Skeâ yeej mes DeefOekeâ yeej Deelee nw lees Jen heo pees
meyemes DeefOekeâ yeej Deelee nw Gmes ßesCeer keâe yenguekeâ ceeve efueÙee peelee nw~ KeefC[le ßesCeer ceW,
oes-oes heoeW keâes oes yeej Deewj leerve-leerve heoeW keâes leerve yeej keâj DeeJe=efòeÙeeW keâe mecetnve efkeâÙee
peelee nw~ lelheMÛeeled mecetefnle DeeJe=efòeÙeeW keâe efJeMues<eCe efkeâÙee peelee nw efpememes Jen DeeJe=efòe
efceueleer nw efpemeceW meyemes DeefOekeâ heo neslee nw~ meleled ßesCeer ceW, henues Ghej JeefCe&le mecetnve

SJeb efJeMues<eCe Éeje yenguekeâ Jeie&-Devlejeue keâe helee ueieeÙee peelee nw Deewj efHeâj efvecve met$e

Éeje yenguekeâ kesâ Deekeâej keâe Devleie&Ceve efkeâÙee peelee nw~

z l
f f

f f f
l l= +

−

− −
−1

1 0

1 0 2

2 1
2

b g

l
1
 =  yenguekeâ Jeie& keâer efvecve meercee

l
2
 =  yenguekeâ Jeie& keâer GÛÛe meercee

f
1
 =  yenguekeâ Jeie& keâer DeeJe=efòe

f
0
 =  yenguekeâ Jeie& mes henues kesâ Jeie& keâer DeeJe=efòe

f
2
 =  yenguekeâ Jeie& kesâ yeeo kesâ Jeie& keâer DeeJe=efòe

1.5.1  yenguekeâ keâer efJeMes<eleeSB leLee meerceeSB

yenguekeâ keâer efvecveefueefKele meerceeSB nQ -

1. JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer ceW yenguekeâ keâe efveOee&jCe veneR efkeâÙee pee mekeâlee~
KeefC[le SJeb meleled ßesCeer ceW Yeer yenguekeâ keâF& efmLeefleÙeeW ceW DeefveOee&jCeerÙe jnlee nw~

2. yenguekeâ cetuÙe ßesCeer kesâ DevÙe cetuÙeeW keâer Ghes#ee keâjlee nw~

3. yenguekeâ Skeâ Skeâebkeâer cetuÙe nw Deewj FmeefueS yenguekeâ SJeb kegâue heoeW keâer mebKÙee
ceeuetce nesves hej kegâue ceeheve veneR ceeuetce efkeâÙee pee mekeâlee nw~

1.5.2  ceeOÙe, ceeefOÙekeâe yenguekeâ mecyevOe

Ùen mecyevOe ceeOÙe, ceeefOÙekeâe SJeb yenguekeâ kesâ ceOÙe DeeJe=efòe yebšve keâer Øeke=âefle hej

efveYe&j keâjlee nw~ pees meceefcele (Symmetrical) DeLeJee Demeceefcele (Asymmetrical) neslee
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nw~ meceefcele efJelejCe ceW ceeOÙe, ceeefOÙekeâe SJeb yenguekeâ keâe cetuÙe meceeve neslee nw~ Fmes efvecve

Øekeâej JÙeòeâ efkeâÙee pee mekeâlee nw:

a = M = Z

peye ßesCeer ceW meceefcele efJelejCe veneR neslee nw lees Fmes efJe<ece (skewed ) ßesCeer kesâ
veece mes peevee peelee nw~ efJe<ece ßesCeer ceW Deefle Demeceefcele DeLeJee Deuhe-Demeceefcele efJelejCe
neslee nw~ peye ßesCeer ceW Deefle Demeceefcele efJelejCe neslee nw lees efkeâmeer Øekeâej kesâ mecyevOe keâe
hetJee&vegceeve veneR efkeâÙee pee mekeâlee nw~ Deuhe-Demeceefcele efJelejCe ßesCeer ceW, ceeOÙe SJeb
ceeefOÙekeâe kesâ ceOÙe Devlej, ceeOÙe SJeb yenguekeâ kesâ ceOÙe Devlej keâe Skeâ efleneF& neslee nw~
Fmes efvecve Øekeâej JÙeefòeâ efkeâÙee pee mekeâlee nw~

a – M = 1/3(a-Z)

FmeefueÙes, Deuhe-Demeefcele efJelejCe ßesCeer ceW, leerveeW cetuÙe (ceeOÙe, ceeefOÙekeâe SJeb
yenguekeâ) ceW mes efkeâvner oes cetuÙe %eele nesves hej nce leermejs kesâ cetuÙe %eele keâj mekeâles nQ~
lekeâveerkeâer Âef° mes yenguekeâ DeefveOee&jCe nesves hej nce Fme mebyebOe keâe ØeÙeesie keâjkesâ yenguekeâ
keâe efveOee&jCe keâj mekeâles nQ~ Ssmeer heefjefmLeefleÙeeW ceW yenguekeâ keâer ieCevee keâjves kesâ efueS efvecve
met$e keâe ØeÙeesie efkeâÙee peelee nw :

Z = 3M – 2a

GoenjCe -6

efvecve ßesCeer keâe yenguekeâ %eele keâerefpeS

heo : 0–5 5–10 10–15 15–20 20–25 25–30 30–35

yeejbyeejlee : 1 2 10 4 10 9 2

Grouping – Table

heo yeejbyeejlee

0-5 1 3 13

5-10 2 12 16

10-15 10 14 24

15-20 4 14 23

20-25 10 19 21

25-30 9 11

30-35 2

kesâvõerÙe ØeJe=efòe kesâ ceehe
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meebefKÙekeâer keâe heefjÛeÙe Analysis– Table

heo 0-5 5-10 10-15 15-20 20-25 25-30 30-35

column

1 1 1

2 1 1

3 1 1

4 1 1 1

5 1 1 1

6 1 1 1

Total 2 3 6 3 1

z l
f f

f f f
l l= +

=

− −
−1

1 0

1 0 2

2 1
2

b g

20 · yenguekeâ Jeie& keâer efvecve meercee

25 · yenguekeâ Jeie& keâer GÛÛe meercee

10 · yenguekeâ Jeie& keâer DeeJe=efòe

4  · yenguekeâ Jeie& mes henues kesâ Jeie& keâer DeeJe=efòe

9  · yenguekeâ Jeie& kesâ yeeo kesâ Jeie& keâer DeeJe=efòe

z

GoenjCe 7

Skeâ meeceevÙe ¤he ceW Demeceefcele yebšve ceW ceeOÙe SJeb yenguekeâ keâe cetuÙe ›eâceMe: 15 sJeb 18
nQ~ ceeefOÙekeâe keâe cetuÙe %eele keâerefpeÙes~

a - M = 1/3 (a-z)

15-M = 1/3 (15-18)

Or (15 x 3) -3M = 15-18

Or –3M = 15-18-45

Or –3M = 15-63

Or  3M = 48

M = 48/3 = 16

yeesOeelcekeâ ØeMve (Ke)

Jemlegefve‰ ØeMve

1. meeceevlej ceeOÙe keâe Skeâ ueeYe nw :

a. Ùen yeÌ[s cetuÙeeW keâes DeefOekeâ cenlJe SJeb Úesšs cetuÙeeW keâes keâce cenlJe oslee nw~
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b. Fmes kesâJeue efvejer#eCe Éeje %eele vener efkeâÙee pee mekeâlee nw~

c. Ùen DeefveefMÛele veneR nw~

d. FveceW mes keâesF& veneR nw~

2. yenguekeâ nw :

a. meJee&efOekeâ hegvejeJe=efòe nesves Jeeues Ûej keâe cetuÙe

b. Ûejce cetuÙeeW Éeje ØeYeeefJele

c. meYeer efvejer#eCeeW hej DeeOeeefjle

d. kesâJeue efvejer#eCe Éeje %eeleJÙe

1.6  iegCeesòej-ceeOÙe

iegCeesòej ceeOÙe efkeâmeer ßesCeer kesâ meYeer heoeW kesâ iegCeveHeâue keâe Jen DeeOeej cetue

(root ) nw efpeleveer Gme ßesCeer keâer mebKÙeeÙeW nesleer nw~ otmejs MeyoeW ceW ve (n) JemlegDeeW keâe

iegCeesòej ceeOÙe Gve JemlegDeeW kesâ iegCeveHeâue keâe ve (n)JeeB nw~ GoenjCe kesâ efueS oes DebkeâeW keâe

iegCeesòej ceeOÙe Gvekeâe Ievecetue leLee Ûeej DebkeâeW keâe iegCeesòej {dnÙe Gvekeâe ÛelegLe&cetue nesiee~

Øeleerkeâelcekeâ ¤he ceW :

G x x x nn= × × ×1 2 3 ......

ceeve ueerefpeS efkeâ nceW Skeâ hejer#ee ceW leerve efJeÅeeefLe&ÙeeW Éeje Øeehle efkeâÙes ngS DebkeâeW

keâe iegCeesòej ceeOÙe %eele keâjvee nw Deewj Gvekesâ Øeehleebkeâ 1,2 SJeb 4 Fmekeâe iegCeesòej ceeOÙe

nesiee~

G

M arks

= × ×

= =

1 2 4

8 2

3

3

hejvleg JÙeJenej ceW Fme Øekeâej kesâ iegCeesòej ceeOÙe keâjves kesâ DeJemej yengle meerefcele nesles

nQ keäÙeeWefkeâ iegCee keâjves leLee cetue efvekeâeueves keâer ieCeerleerÙe Øeef›eâÙee yengle ner keâef"ve nesleer nw~

FmeefueÙes Fmekeâer ieCevee keâjves kesâ efueS ueIegieCekeâerÙe leeefuekeâeDeeW (Logarithmic Tables)

keâer meneÙelee ueer peeleer nw~ JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer ceW meyemes henues heoeW keâe

ueIegieCekeâ (Log) efueÙee peelee nw Deewj efHeâj GvnW peesÌ[keâj ueIegieCekeâ Ùeesie Øeehle efkeâÙee

peelee nw~ ef]Heâj Fme Ùeesie keâes heoeW keâer mebKÙee mes Yeeie oskeâj ueIegieCekeâeW keâe Deewmele %eele

efkeâÙee peelee nw~ Fme Deewmele keâe Øeefle-ueIegiegCekeâ (anti-log) %eele keâj iegCeesòej ceeOÙe Øeehle

efkeâÙee peelee nw~ KeefC[le ßesCeer SJeb meleled ßesCeer ceW JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer keâer

leguevee ceW Devlej kesâJeue Ùen nw efkeâ FveceW heoeW kesâ ueIegieCekeâeW keâes Gvekesâ DeeJe=efòeÙeeW mes iegCee

efkeâÙee peelee nw~ efJeefYevve ßesefCeÙeeW ceW iegCeesòej ceeOÙe kesâ met$e efvecveefueefKele nw :

kesâvõerÙe ØeJe=efòe kesâ ceehe
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meebefKÙekeâer keâe heefjÛeÙe JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer

G Anti
n

=
F
HG
I
KJ

∑
log

log

KeefC[le ßesCeer SJeb meleled ßesCeer

G Anti
f

n
=

×F
HG

I
KJ

∑
log

log

1.6.1  iegCeesòej-ceeOÙe keâer efJeMes<eleeSB leLee meerceeSB

iegCeesòej ceeOÙe kesâ efvecveefueefKele ueeYe nQ -

1. iegCeesòej ceeOÙe efveefMÛele heefjCeece oslee nw keäÙeeWefkeâ Ùen mhe°le: heefjYeeef<ele neslee nw~

2. iegCeesòej ceeOÙe meYeer cetuÙeeW keâes ØeÙeesie ceW ueelee nw FmeefueS Ùen GÛÛemlejerÙe
ieefCeleerÙe Megælee kesâ meJe&Lee GheÙegòeâ nw~

iegCeesòej ceeOÙe kesâ efvecveefueefKele meerceeSB nQ :

1. Fmekeâer ieCevee keâjvee keâef"ve nw Deewj kesâJeue efJeMes<e%e ner Fmekeâer ieCevee keâj mekeâles
nQ~

2. peye keâesF& heo MetvÙe DeLeJee $e+Ceelcekeâ neslee nw lees iegCeesòej ceeOÙe DeieCeveerÙe
DeLeJee keâeuheefvekeâ nes peelee nw~

GoenjCe - 7

efvecveefueefKele mebKÙeeDeeW keâe iegCeesòej ceeOÙe efueefKeS~

8,40,175,1208,2000

mebKÙee ueIegieCekeâ

8 0.9031

40 1.6021

175 2,2430

1209 3.0824

2000 3.3010

11.1316

G Anti
n

=
F
HG

I
KJ

∑
log

log

–  AL (11.1316/5) = AL 2.2263  = 168.4
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1.7  njelcekeâ-ceeOÙe

njelcekeâ ceeOÙe ßesCeer kesâ heoeW keâer mebKÙee mes Gvekesâ Øeefleueesce DeLeJee JÙegl›eâce

(reciprocal) kesâ Ùeesie keâes efJeYeeefpele keâjves hej Øeehle neslee nw~ otmejs MeyoeW ceW efkeâmeer ßesCeer

kesâ JÙegl›eâceeW kesâ meceevlej ceeOÙe kesâ Øeefleueesce DeLeJee JÙegl›eâce keâes njelcekeâ ceeOÙe keânles nQ~

efkeâmeer Yeer mebKÙee mes Skeâ keâes Yeeie oskeâj Øeehle cetuÙe keâes Øeefleueesce DeLeJee JÙegl›eâce keânles

nQ~ Fmekeâer ieCevee ceW JÙegl›eâce meejCeer keâer meneÙelee uesveer heÌ[leer nw~ Ùeefo ßesCeer kesâ efkeâmeer

heo keâe cetuÙe MetvÙe DeLeJee $e+Ceelcekeâ nw lees Gmekeâe njelcekeâ ceeOÙe $eefgšhetCe& mecePee peelee

nw~ njelcekeâ ceeOÙe keâe ØeÙeesie Gve heefjefmLeefleÙeeW ceW efkeâÙee peelee nw peye Ieškeâ efmLej

(constant) jnlee nw Deewj DevÙe IeškeâeW kesâ efueS Deewmele oj keâer ieCevee keâjveer nes~

GoenjCemJe¤he, ke=âef<e ceW Øeefle FkeâeF& ueeiele keâer ieCevee keâjveer nes lees kegâue ueeiele efmLej

Ieškeâ neslee nw~ efJeefYevve ßesCeerÙeeW ceW njelcekeâ ceeOÙe keâe met$e efvecveefueefKele nw :

JÙeefòeâiele DeJeueeskeâveeW keâer ßesCeer

H ciprcal
ciprocal

n
=

F
HG

I
KJ

∑
Re

Re

KeefC[le ßesCeer SJeb meleled ßesCeer

H ciprcal
ciprocal f

n
=

×F
HG

I
KJ

∑
Re

Re

JÙegle›eâce meejCeer kesâ DeJeueeskeâve keâer Øeef›eâÙee ueIegieCekeâ meejCeer kesâ DeJeueeskeâve

Øeef›eâÙee kesâ ueieYeie meceeve ner nesleer nw~ Devlej Ùen nw efkeâ JÙegl›eâce meejCeer ceW nce henues

JÙegl›eâce %eele keâjles nQ Deewj efHeâj Skeâ meeceevÙe efveÙece kesâ ØeÙeesie Éeje GmeceW oMeceueJe efyevog

ueieeÙee peelee nw~ efveÙece Ùen nw efkeâ Ùeefo efoÙes ngS mebKÙee ceW oMeceueJe efyevog Skeâ Debkeâ

oeefnves keâer Deesj peelee nw, JÙegl›eâce ceW oMeceueJe efyevog Skeâ Debkeâ yeebÙes keâer Deesj peelee nw

DeLeJee Fmekesâ efJehejerle~ Skeâ Devlej Ùen nw efkeâ FmeceW ceeOÙe mlecYe (Mean Difference

Column) ceW Deeves Jeeues DebkeâeW keâes IešeÙee peelee nw ve keâer peesÌ[e peelee nw~

1.7.1  njelcekeâ ceeOÙe keâer efJeMes<eleeSB

njelcekeâ ceeOÙe keâer efvecveefueefKele efJeMes<eleeSB nQ :

1. njelcekeâ-ceeOÙe keâer Skeâ JÙeehekeâ lekeâveerkeâ nw Deewj Ùen ßesCeer kesâ meYeer heoeW hej
DeeOeeefjle nesleer nw~

2. oj, ieefle SJeb Devegheeleece keâer ieCevee keâjves kesâ efueS njelcekeâ-ceeOÙe keâe ØeÙeesie
efkeâÙee peelee nw

kesâvõerÙe ØeJe=efòe kesâ ceehe
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1.7.2  njelcekeâ ceeOÙe keâer meerceeSB

njelcekeâ ceeOÙe keâer efvecveefueefKele meerceeÙeW nw :

1. njelcekeâ ceeOÙe keâer ieCevee keâef"ve nw SJeb Ùen Deemeeveer mes mecePe ceW Yeer veneR Deeleer
nw, FmeefueS Ùen keâce ueeskeâefØeÙe nw~

2. Ùen DeeJeMÙekeâ veneR nw efkeâ njelcekeâ ceeOÙe ßesCeer keâe Skeâ JeemleefJekeâ heo ner nes~
Dele: Ùen ßesCeer keâe ØeefleefveefOelJe keâjves Jeeuee ceeOÙe veneR neslee~

3. peye ßesCeer keâe keâesF& heo MetvÙe DeLeJee $e+Ceelcekeâ neslee nw lees njelcekeâ ceeOÙe keâer
ieCevee veneR keâer pee mekeâleer~

GoenjCe - 8

efvecveefueefKele mebKÙeeDeeW keâe njelcekeâ ceeOÙe efvekeâeefueS

6,10,15,20

mebKÙee JÙegl›eâce

6 0.16670

10 0.10000

15 0.06667

20 0.05000

0.38337

H ciprcal
ciprocal

n
ciprocal

c

=
F
HG

I
KJ

=
F
HG

I
KJ

= =

∑
Re

Re
Re

.

Re . . .

0 38337

4

0 09584 10 44

1.7.2  njelcekeâ ceeOÙe, iegCeesòej-ceeOÙe, meeceevlej ceeOÙe ceW mecyevOe

Ùeefo ßesCeer ceW meye heo meceeve nes lees Ùen leerveeW ceeheW yejeyej nesleer nQ DeLee&led hejvleg

Ùeefo heo Deueie-Deueie neW lees meceevlej ceeOÙe iegCeesòej-ceeOÙe mes DeefOekeâ Deewj iegCeesòej-ceeOÙe

njelcekeâ-ceeOÙe mes DeefOekeâ neslee nw~ Fmekeâe keâejCe nw Fvekesâ Yeej osves keâer efveefnle heæefle~

meceevlej ceeOÙe meYeer heoeW keâes meceeve Yeej oslee nw, iegCeesòej ceeOÙe Úesšs heoeW keâes DeefOekeâ

Deewj yeÌ[s heoeW keâes keâce Yeej oslee nw, peyeefkeâ njelcekeâ ceeOÙe vÙetvelece heo keâes DeefOekeâlece

SJeb DeefOekeâlece heo keâes vÙetvelece Yeej oslee nw~ met$e kesâ ¤he ceW Fmes efvecve Øekeâej JÙeòeâ efkeâÙee
pee mekeâlee nw :

a G H≥ ≥

meebefKÙekeâer keâe heefjÛeÙe
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Fve leerveeWb ceeOÙeeW ceW Skeâ Deewj Yeer mecyevOe neslee nw~ iegCeesòej-ceeOÙe, meceevlej ceeOÙe SJeb
njelcekeâ-ceeOÙe kesâ iegCeveHeâue kesâ Jeie&cetue kesâ yejeyej neslee nw~ met$e kesâ ¤he ceW Fmes efvecve
Øekeâej JÙeòeâ efkeâÙee pee mekeâlee nw~ :

G a Ha= ×

1.8  meejebMe

Ghejesòeâ hebefòeâÙeeW ceW efJeefYeVe ceeOÙeeW keâer lekeâveerkeâ, Gvekeâer efJeMes<eleeDeeW SJeb meerceeDeeW

keâe efJemleej mes JeCe&ve efkeâÙee ieÙee nw hejvleg Gme DeeOeej hej Ùen efve<keâ<e& veneR efvekeâeuee pee

mekeâlee nw efkeâ keâewve mee ceeOÙe meJeexòece nw~ Ùeefo meJee&efOekeâ ceOÙe cetuÙe %eele keâjvee nes lees

ceefOÙekeâe GheÙegòeâ nesiee~ Ùeefo meJee&efOekeâ ØeÙeesie ceW Deeves Jeeuee Deekeâej %eele keâjvee nes lees

yenguekeâ meyemes DeefOekeâ GheÙegòeâ nesiee~ Fme Øekeâej peye Devegheele %eele keâjveer nes lees iegCeesòej-

ceeOÙe GheÙegòeâ nesiee Deewj ieefle DeLeJee ojeW kesâ ceeOÙe keâer ieCevee keâjves kesâ efueS njelcekeâ

ceeOÙe keâer ieCevee keâer peeleer nw~

kesâvõerÙe ØeJe=efòe kesâ ceehe
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FkeâeF& 2 : efJe<ecelee, heefjIeele SJeb he=LegMeer<e&lJe kesâ ceehe

FkeâeF& keâer ¤hejsKee

2.0 GösMÙe

2.1 ØemleeJevee

2.2 efJe<ecelee

2.2.1 DeheefkeâjCe SJeb efJe<ecelee kesâ Devlej

2.2.2 efJelejCe kesâ Øekeâej

2.2.3 efJe<ecelee kesâ hejer#eCe

2.2.4 efJe<ecelee kesâ ceehe

2.4 he=LegMeer<e&lJe

2.4.1 he=LegMeer<e&lJe kesâ ceehe

2.8 meejebMe

2.0 GösMÙe

Fme FkeâeF& keâes heÌ{ves kesâ heMÛeeled hee"keâ peeve mekeWâies keâer :

1. ßesCeer keâe mJe¤he Je Ûeefj$e kewâmee nw, Gmekeâe Øemeej meceefcele nw DeLeJee Demeceefcele~

2. efJe<ecelee mes keäÙee nQ leLee, DeheerkeâjCe SJeb efJe<ecelee ceW Devlej keäÙee nQ, SJeb efJe<ecelee
efkeâleves Øekeâej keâer nesleer nw~

3. efJe<ecelee keâe hejer#eCe leLee ceehe~

4. heefjIeele keâer heefjYee<ee, SJeb ceehe~

5. he=LegMeer<e&lJe keâer heefjYee<ee, SJeb ceehe~

2.1 ØemleeJevee

hetJe&Jeleea FkeâeF& mes Ùen mhe° nes Ûegkeâe nw efkeâ keâesF& Dekesâuee mebefKÙekeâerÙe ceeheve efkeâmeer

ßesCeer keâer meYeer efJe<esMeleeDeeW keâes Øekeâš keâjves ceW me#ece veneR neslee nw~ ceeOÙe mes nceW kesâvõerÙe

ØeJe=efòe keâe leLee DeefhekeâjCe (dispersion) mes kesâvõerÙe ØeJe=efòe kesâ efJeÛeueve keâe %eeve Øeehle

neslee nw~ ßesCeer keâe mJe¤he Je Ûeefj$e kewâmee nw, Gmekeâe Øemeej meceefcele nw DeLeJee Demeceefcele,

Fmekeâe %eeve kesâJeue efJe<ecelee SJeb he=LegMeer<e&lJe ™heeÙeve Éeje ner mecYeJe nw~ efJe<ecelee nceW Je›eâ



27

keâer Deeke=âefle keâe efJeMues<eCe keâjves ceW meneÙelee Øeoeve keâjlee nw - DeLee&le mebefceòeerÙelee SJeb

DemeefceòeerÙelee, peyeefkeâ he=LegMeer<e&lJe Je›eâ kesâ Ûehešsheve keâer Deesj mebkesâle keâjlee nw~ Ùen Ûeej

ceehe DeLee&le kesâvõerÙe ØeJe=efòe, DeefheefkeâjCe, efJe<ecelee SJeb he=LegMeer<e&lJe efkeâmeer DeeJe=efòe efJelejCe

keâe hetCe&¤hesCe efve¤heCe keâjves ceW heÙee&hle ¤he mes me#ece nw~

2.2 efJe<ecelee keâe DeLe&

efJe<ecelee keâe DeLe& nw ßesCeer ceW meceefcelee keâe DeYeeJe nesvee~ Ùeefo efkeâmeer ßesCeer ceW

mechetCe& efJelejCe meceefcele nw lees ßesCeer keâes DeefJe<ece ßesCeer keâne peelee nw~ Ùeefo efkeâmeer DeefJe<ece

ßesCeer keâes jsKeeefÛe$e Éeje ØeoefMe&le efkeâÙee peeÙe lees Skeâ mhe° Iebšer kesâ Deekeâej keâe Je›eâ Øeehle

nesiee~ efJe<ece ßesCeer keâes jsKeeefÛe$e Éeje ØeoefMe&le keâjves mes Demeblegefuele Je›eâ Øeehle nesiee~ meb#eshe

ceW Ùeefo heefjYeeef<ele efkeâÙee peeÙe lees efmechemeve SJeb keâe]Heäkeâe keâer heefjYee<ee Gæle keâer pee mekeâleer

nw- ‘‘efJe<ecelee DeeJe=efòe efJelejCe keâer efJeMes<elee nw pees Jeie& kesâ Skeâ Deesj DeefOekeâlece DeeJe=efòe kesâ

meeLe otmejer Deesj keâer Dehes#ee DeefOekeâ ÛeÌ{ peeleer nw’’~ hew[ve leLee efueC[ef›eâmš kesâ MeyoeW ceW,

‘‘Skeâ efJelejCe keâes efJe<ece keâne peelee nw Ùeefo GmeceW mebceefceefle keâe DeYeeJe neslee nw, DeLee&ledd

ceeheeW kesâ efJemleej kesâ Skeâ Deesj ner cetuÙe kesâefvõle nes peeles nQ~

2.2.1  DeefhekeâjCe SJeb efJe<ecelee ceW Devlej

DeefhekeâjCe efkeâmeer ßesCeer ceW heoeW kesâ efyeKejeJe keâes ØeoefMe&le keâjlee nw, peyeefkeâ efJe<ecelee
keâe mecyevOe Gmekeâer Deeke=âefle keâer efJeefMe°leeDeeW mes neslee nw~ DevÙe MeyoeW ceW DeefhekeâjCe nceW
ßesCeer keâer mebjÛevee kesâ yeejs ceW yeleelee nw peyeefkeâ efJe<ecelee nceW Je›eâ keâer Deeke=âefle kesâ yeejs ceW
yeleelee nw~ DeefhekeâjCe nceW ßesCeer kesâ heoeW keâe ceevekeâ ¤he ceW mJeerke=âle DevÙe efkeâmeer heo kesâ
JÙeefòeâiele DevlejeW keâer Deesj mebkesâle keâjlee nw~ efJe<ecelee efJeÛeueveeW keâer efoMee keâer Deesj mebkesâle
keâjlee nw~ DeefhekeâjCe efÉleerÙe ßesCeer kesâ ceeOÙeDeeW hej DeeOeejle nw~

2.2.2  efJelejCe kesâ Øekeâej

efJe<ecelee kesâ Âef°keâesCe mes Deeke=âefle efJelejCe keâes efvecve oes JeieeX ceW efJeYeeefpele efkeâÙee
pee mekeâlee nw:

1) DeefJe<ece, meeceevÙe DeLeJee meceefcele efJelejCe (Askewed Normal Sym-

metrical Distribution): Fme Øekeâej kesâ DeeJe=òeer efJelejCe kesâ cetuÙeeW keâer

DeeJe=òeerÙeeB Skeâ efveefMÛele efyevog Ùee mLeeve hej Ûejce DeLeJee DeefOekeâlece nesves kesâ

heMÛeeled Gmeer ›eâce ceW Iešleer nwQ~ Ssmes DeeJe=efòe keâes jsKeeefÛe$e Éeje ØeoefMe&le keâjves hej

Iebšer kesâ Deekeâej keâe Je›eâ Øeehle neslee nw~ ceOÙe mes efJeYeeefpele keâjves hej Je›eâ kesâ oesveeW

Yeeie mebhetCe& meceeve neWies~
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2) efJe<ece DeLeJee Demeceefcele efJelejCe (Skewed or Asymmertrical

Distribution) : efJe<ece DeLeJee Demeceefcele efJelejCe ceW DeeJe=efòeÙeeW kesâ Iešves Je

yeÌ{ves keâe keâesF& efveefMÛele ›eâce veneR neslee nw~ Ssmes efJelejCeceeuee ceW meeceevlej ceeOÙe,

ceeefOÙekeâe leLee yenguekeâ Skeâ veneR nesles nQ~ Ssmes efJelejCe keâes jsKeeefÛe$e Éeje ØeoefMe&le

keâjves hej DemeeceevÙe leLee PegkeâeJeoej Je›eâ Øeehle neslee nw~ Ssmes efJelejCe ceW heeÙeer

peeves Jeeueer efJe<ecelee oes Øekeâej keâer nesleer nw~

a. Oeveelcekeâ efJe<ecelee - Oeveelcekeâ efJe<ecelee leye heeF& peeleer nw peye efkeâmeer ßesCeer

keâe meceevlej ceeOÙe, ceeefOÙekeâe mes leLee ceeefOÙekeâe yenguekeâ mes DeefOekeâ nesleer

nw~ Fme efmLeefle ceW Je›eâ oefnveer Deesj Pegkeâe neslee nw~

b. $e+Ceelcekeâ efJe<ecelee - $e+Ceelcekeâ efJe<ecelee leye heeF& peeleer nw peye efkeâmeer

ßesCeer keâe meceevlej ceeOÙe, ceeefOÙekeâe mes leLee ceeefOÙekeâe yenguekeâ mes keâce neslee

nw~ Fme efmLeefle ceW Je›eâ yeebÙes Deesj Pegkeâe neslee nw~

2.2.3  efJe<ecelee keâe hejer#eCe

Ùen peeveves kesâ efueS efJe<ece nw DeLeJee DeefJe<ece, efvecve efyevogDeeW hej efJeÛeej keâjvee
nesiee :

1. Ùeefo efkeâmeer ßesCeer ceW meceeblej ceeOÙe keâe leLee yenguekeâ keâe cetuÙe meceeve nw lees

ßesCeer ceW efJe<ecelee veneR nesieer~

2. Ùeefo ceeefOÙekeâe mes efueS ieÙes Oeveelcekeâ efJeÛeueveeW keâe Ùeesie $e+Ceelcekeâ

SK
3

3=
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efJeÛeueve kesâ yejeyej nw lees efJe<ecelee veneR nesieer~

3. Ùeefo ÛelegLe&-oMecekeâ kesâ peesÌ[s ceeefOÙekeâe mes yejeyej otjer hej efmLele nw lees

efJe<ecelee veneR nesieer~

4. Ùeefo yenguekeâ kesâ Deeies Je heerÚs meceeve otjer hej oesveeW Deesj keâer yeejbyeejleeÙeW

yejeyej nes lees efJe<ecelee veneR nesieer~

5. Ùeefo ßesCeer keâes jsKeeefÛe$e Éeje ØeoefMe&le keâjves hej meceefcele Je›eâ GYejs leLee

Iešer kesâ Deekeâej keâe nes lees efJe<ecelee veneR nesieer~

2.2.4  efJe<ecelee kesâ ceehe

efJe<ecelee kesâ ceehe efJe<ecelee kesâ hejer#eCe hej DeeOeeefjle nw~ Ghej JeefCe&le ØeLece SJeb
le=leerÙe efJe<ecelee kesâ hejer#eCeeW keâe ØeÙeesie Fmekesâ ceehe kesâ efueS efkeâÙee peelee nw~ efJe<ecelee kesâ
ceeheeW keâe JeCe&ve veerÛes efkeâÙee ieÙee nw~

efJe<ecelee keâe ØeLece ceehe : efJe<ecelee keâe ØeLece ceehe, efJe<ecelee kesâ ØeLece hejer#eCe
hej DeeOeeefjle nw~ efJe<ecelee keâe hejer#eCe Ùen nw efkeâ Skeâ meceefceleerÙe efJelejCe ceW ceeOÙe,
ceeefOÙekeâe leLee yenguekeâ keâe cetuÙe meceeve neslee nw~ Dele: ßesCeer keâer efJe<ecelee ceeOÙeeW kesâ Devlej
hej efveYe&j keâjleer nw~ efpelevee Devlej DeefOekeâ nesiee Gleveer ner efJe<ecelee heeF& peeÙesieer~ Fmekesâ
meehesef#ekeâ ceehe Øeehle keâjves  kesâ efueS efJe<ecelee iegCeebkeâ %eele efkeâÙee peelee nw~ efJe<ecelee iegCeebkeâ
%eele keâjves kesâ efueS kesâefvõÙe ØeJe=efòe kesâ ceeheeW kesâ Devlej keâes efkeâmeer DeefhekeâjCe kesâ ceehe mes Yeeie
efoÙee peelee nw~ Fme meboYe& ceW keâeue&-heerÙeme&ve keâe Jeer<ecelee ceehe meyemes DeefOekeâ ØeÙeesie efkeâÙee
peelee nw~ yengOee Ùen keâeue&-heerÙeme&ve keâe efJe<ecelee iegCeebkeâ ner kesâ veece mes peevee peelee nw~
efJe<ecelee kesâ ØeLece ceehe kesâ efvecve met$e nw:

i. efJe<ecelee · a–M       efJe<ecelee iegCeebkeâ · (a–M)/δ ,

{a : Mean, M:Median, 

δ

mean deviation}

ii. efJe<ecelee · a–Z       efJe<ecelee iegCeebkeâ · (a–Z)/

δ

z
,

{a : Mean, Z:Mode, 

δ

z
 modal deviation}

iii. keâeue&-heerÙeme&ve keâe efJe<ecelee ceehe  J = (a–Z)/

σ

,

{a : Mean, Z:Mode, 

σ

: standard deviation}

iv. keâeue&-heerÙeme&ve keâe efJe<ecelee ceehe (peye yenguekeâ %eele ve nes)  J =3 (a–

M)/

σ

,

{a : Mean, M:Median, 

σ

: standard deviation}

efJe<ecelee keâe efÉleerÙe ceehe : efJe<ecelee keâe efÉleerÙe ceehe efJe<ecelee kesâ le=leerÙe
hejer#eCe hej DeeOeeefjle nw~ efJe<ecelee keâe hejer#eCe Ùen nw efkeâ meceefceleerÙe efJelejCeeW kesâ ÛelegLe&keâeW
keâer peesÌ[er (DeLee&led Q

1
 SJeb Q

3
) ceefOÙekeâe mes meceeve otjer hej nesieer~ Dele: ßesCeer ceW efJe<ecelee

keâer cee$ee, oes ÛelegLe&keâeW kesâ Devlej mes Yeeie efoÙee peelee nw~

SK
d

n
3

3

3=
∑
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Øees0 JeeGues ves ÛelegLe&keâeW hej DeeOeeefjle efJe<ecelee kesâ met$e keâe Øeefleheeove efkeâÙee Lee~
Fmeer keâejCe mes Gmes JeeGues keâe efJe<ecelee iegCeebkeâ Yeer keânles nQ~ efJe<ecelee kesâ efÉleerÙe ceehe kesâ
efvecve met$e nw :

i. JeeGues keâe efJe<ecelee : Q = Q
1
 + Q

3
 – 2M

ii. JeeGues keâe efJe<ecelee iegCeebkeâ · Q = (Q
1
+Q

3
–2M)/Q

3
–Q

1

efJe<ecelee keâe le=leerÙe ceehe : efJe<ecelee keâe le=leerÙe ceehe Ievecetue leLee IeveeW keâer
meneÙelee mes efvekeâeuee peelee nw~ ÙeneB hej le=leerÙe Ieele keâes DeeOeej ceevekeâj ceevekeâ efJeÛeueve
mes efJeYeeefpele efkeâÙee peelee nw~ Fmekeâe ØeÙeesie JÙeeJeneefjkeâ ¤he mes vÙetve nw~ efJe<ecelee kesâ
le=leerÙe ceehe kesâ efvecve met$e nQ :

SK
d

n
3

3

3=
∑

d = deviation,  n = no. of observations

efJe<ecelee keâe iegCeebkeâ  · SK
d

n
3

3

3= +
∑

σ,

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

JÙeefòeâiele DeJeueeskeâveeW leLee KeefC[le ßesCeer

SK
fd

n
d deviation f3

3

3= = =
∑

, , yeejbyeejlee

efJe<ecelee iegCeebkeâ  ·  coeff SK
fd

n
3

3

3= +
∑

σ ,

d = deviation, f = yeejbyeejlee σ = standard deviation

GoenjCe 1

Skeâ keâ#ee kesâ Jeie& ‘De’ Deewj ‘ye’ kesâ 120 efJeÅeeLeeaÙeeW kesâ ØeehleebkeâeW mes efvecve ceehe
Øeehle neslee nw :

meceevlej ceeOÙe Øeceehe efJeÛeueve yenguekeâ

Jeie& De 42.32 15 47.28

Jeie& ye 58.37 15 57.62

efveOee&efjle keâerefpeS efkeâ keâewve keâe Debkeâ yebšdve DeefOekeâ DemeceefceleerÙe nw~

J = (a-z)/σ

meebefKÙekeâer keâe heefjÛeÙe
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Jeie& De

J = (42.32 – 47.28)/15 = – 0.33

Jeie& ye

J = (58.37 – 57.62)/15 = + 0.05

Jeie& ‘De’ kesâ Úe$eeW kesâ Debkeâ yebšve $e+Ceelcekeâ efJe<ecelee oMee&les nQ leLee Jeie& ‘ye’ kesâ
Úe$eeW kesâ Debkeâ Oeveelcekeâ efJe<ecelee efoKeeles nQ~ Jeie& ‘De’ kesâ Debkeâ ‘ye’ keâer leguevee ceW DeefOekeâ
efJe<ecelee oMee&les nQ~ Dele: Jeie& ‘De’ DeefOekeâ Demeceefcele nw~

2.3 heefjIeele

heefjIeele keâes DeeIetCe& kesâ veece mes Yeer peevee peelee nw~ ]øesâ[efjkeâ efceume kesâ Devegmeej

‘heefjIeele Skeâ ØeÛeefuele Ùeeefv$ekeâ Meyo IetCe&ve (rotation) Glhevve keâjves Jeeueer ØeJe=efòe mes

mecyeefvOele efkeâmeer yeue keâe Skeâ ceehe nw~ Fme ØeJe=efòe keâer Meefòeâ mhe°leÙee, yeue keâer cee$ee Deewj

cetue efyevog mes Gme efyevog lekeâ keâer otjer peneB yeue ueieeÙee peelee nw, hej efveYe&j keâjleer nw~’

meebefKÙekeâer ceW Jeie&-DeeJe=efòeÙeeW keâes yeue SJeb efJeefYeVe cetuÙeeW keâe ceeOÙe mes efJeÛeueveeW kesâ IeeleeW

kesâ meceevlej ceeOÙe keâes heefjIeele keâne peelee nw~ efkeâmeer ßesCeer ceW Gmekesâ ceeOÙe mes efvekeâeues ieÙes

heefjIeele DeLeJee ceeOÙe mes heefjIeele (Moments about a mean) keâne peelee nw Deewj

meebefKÙekeâer ceW DeefOekeâlej kesâvõerÙe heefjIeeleeW keâe ner ØeÙeesie efkeâÙee peelee nw~ Fve heefjIeeleeW kesâ

efueS «eerkeâ JeCe&ceeuee keâe De#ej ‘µ’ (GÛÛeejCe cÙet) keâe ØeÙeesie efkeâÙee peelee nw~ ceeOÙe mes

efJeefYeVe heefjIeeleeW keâer ieCevee keâjves kesâ met$e efvecve Øekeâej nw :

ØeLece heefjIeele : µ1 =∑ ∑
d

n
or

fd

n

efÉleerÙe heefjIeele : 

µ2

2 2

=∑ ∑
d

n
or

fd

n

le=leerÙe heefjIeele : µ3

3 3

=∑ ∑
d

n
or

fd

n

ÛelegLe&d heefjIeele : µ4

4 4

=∑ ∑
d

n
or

fd

n

Ùeefo efJeÛeueveeW keâer (o) kesâ cetuÙe keâer ieCevee keâefuhele ceeOÙe (d) mes efkeâÙee peeÙe lees efJeefYevve
kesâ cetuÙeeW keâes efvekeâeueves kesâ hetJe& kegâÚ meceeÙeespeve keâjves heÌ[les nQ~ peye heefjIeele keâer ieCevee
keâjves kesâ efueS keâefuhele ceeOÙe keâe ØeÙeesie efkeâÙee peelee nw lees GvnW mJesÚ cetue efyevog mes heefjIeele
keâne peelee nw (moment about aribtary origin)~ Ssmes heefjIeeleeW kesâ efueS «eerkeâ
JeCe&ceeuee keâe De#ej ‘ν’ (GÛÛeejCe vÙet) keâe ØeÙeesie efkeâÙee peelee nw~ mJesÚ cetue efyevog mes
ceeOÙe mes heefjIeele keâer ieCevee keâjves kesâ efueS efvecve meceeÙeespeve keâjves heÌ[les nQ~

efJe<ecelee, hejerIeele SJeb
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µ ν ν

µ ν ν σ

µ ν ν ν ν

µ ν ν ν ν ν ν

1 1 1

2 2 1

2 2

3 3 1 2 1

3

4 4 1 3 1

2

2 1

4

0

3 2

4 6 3

= − =

= − =

= − +

= − + −

heefjIeeleeW keâer ieCevee efJelejCe keâer jÛevee keâer Øeke=âefle keâe DeOÙeÙeve keâjves kesâ efueS efkeâÙee peelee
nw~ Jes nceW Fme yeejs ceW yeleeles nQ efkeâ efJelejCe meceefcele nw DeLeJee veneR~ Jes nceW Ùen Yeer yeleeles
nQ efkeâ meceefcele Je›eâ meeceevÙe nw, meeceevÙe Je›eâ keâer Dehes#ee DeefOekeâ meheeš nw DeLeJee
meeceevÙe Je›eâ keâer Dehes#ee DeefOekeâ efMeKej Ùee legbie (peaked) nw~

GoenjCe 2

efvecve DeebkeâÌ[eW kesâ ØeLece Ûej heefjIeeleeW keâer ieCevee keâerefpeS :

Deveg›eâceebkeâ : 1 2 3 4 5

Debkeâ : 5 7 8 1 15

Deveg›eâceebkeâ Debkeâ (m) d = (m-a) d2 d3 d4

1 5 –4 16 –64 256

2 7 –2 4 –8 16

3 8 –1 1 –1 1

4 10 1 1 1 1

5 15 6 36 216 1296

kegâue Ùeesie 45 0 58 155 1570

a =  m/n = 45/5 = 9

µ

µ

µ

µ

1

2

2

3

3

4

4

0 5 0

58 5 116

144 5 288

1570 5 314

= = =

= = =

= = =

= = =

∑

∑

∑

∑

d

n

d

n

d

n

d

n

/

/ .

/ .

/

2.4 he=LegMeer<e&lJe (Kurtosis)

he=LegMeer<e&lJe keâes keâkegâolee kesâ veece mes Yeer peevee peelee nw~ he=LegMeer<e&lJe Yeer Skeâ DevÙe

meebefKÙekeâer keâe heefjÛeÙe
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ceehe nw pees nceW efJelejCe kesâ mJe¤he kesâ yeejs ceW peevekeâejer oslee nw~ he=LegMeer<e&lJe keâe ØeÙeesie Je›eâ

kesâ Meer<e& keâer Øeke=âefle (peakedness) DeLeJee ketâyeÌ[heve (humpedness) keâe JeCe&ve

keâjves kesâ efueS efkeâÙee peelee nw~ «eerkeâ Yee<ee ceW 'Kurtosis' Meyo keâe DeLe& ‘HegâueeJeš’

(bulginess) mes nw~ meebefKÙekeâer ceW Ùen meeceevÙe efJelejCe mes DeefOekeâ meheeš (flat

topped) DeLeJee DeefOekeâ efMeKej Ùee legbie efJelejCe keâer Deewj mebkesâle keâjlee nw~ efmechemeve

Deewj keâe]HeäHeâe kesâ Devegmeej Skeâ efJelejCe keâer he=LegMeer<e&lJe keâer cee$ee keâe ceeheve meeceevÙe Je›eâ

keâer efMeKejlee mes mecyeefvOele efkeâÙee peelee nw~ ‘›eâekeämešve Deewj keâeG[sve kesâ MeyoeW ceW,

‘he=LegMeer<e&lJe keâe ceehe Gme cee$ee keâes JÙeòeâ keâjlee nw efpemeceW DeeJe=efòe efJelejCe keâe Je›eâ legbie

DeLeJee meheeš neslee nw~ ‘keäueeke&â SJeb Mekeâe[s ves keâne ‘he=LeerMeer<e&lJe efkeâmeer efJelejCe keâer Jen

efJeefMe°lee nw pees efkeâ Gmekeâer meehes#e Meer<e&keâerÙe Øeke=âefle keâes Øekeâš keâjleer nw~

1905 ceW keâeue& efheÙeme&ve ves ‘ceerpeeskeäÙetjsefškeâ’, ueshešeskeäÙegjsefškeâ’ leLee

‘huesšerkeäÙetjsefškeâ’ MeyoeW keâe ØeÙeesie efkeâÙee Lee~ meeceevÙe efJelejCe keâes ceOÙe keâkegâoer

(ceer]peeskeäÙegjsefškeâ) kesâ veece mes peevee peelee nw~ Ùeefo keâesF& efJelejCe meeceevÙe Je›eâ keâer

Dehes#ee DeefOekeâ efMeKej Ùee legbie nes lees Gmes ketâš keâketâoer (ueshšeskeäÙegjsefškeâ) keânles nQ~ Ùeefo

keâesF& efJelejCe meeceevÙe Je›eâ keâer Dehes#ee DeefOekeâ meheeš nes lees Gmes ketâš keâketâoer (huesšeskeäÙegjsefškeâ)

keânles nQ~ Ùen leerveeW Øekeâej kesâ Je›eâeW keâes veerÛes efoKeeÙee ieÙee nw~

2.4.1 he=LegMeer<e&lJe kesâ ceehe (Measures of Kurtosis)

ÛelegLe& heefjIeele SJeb efÉleerÙe heefjIeele, he=LegMeer<e&lJe kesâ cetuÙe keâer ieCevee keâjves keâe
DeeOeej neslee nw~ he=LegMeer<e&lJe kesâ ceeheve nsleg keâeue& heerÙeme&ve ves efvecve met$e efoÙee nw~

he=LegMeer<e&lJe keâe ceehe DeLeJee β
2
 (yeerše-oes) DeLeJee α

4
 (DeuHeâe-Ûeej)

=
µ

µ
4

2

2

=
ÛelegLe heefjIeele

efÉleerÙe heefjIeele

&

c h
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Skeâ meeceevÙe efJelejCe ceW kesâ yejeyej neslee nw~ Ùeefo Ùen 3 mes DeefOekeâ nes lees Je›eâ
DeefOekeâ legbie nesiee DeLee&led ketâš keâketâoer (uesHeäšeskeäÙetšeakeâ) Deewj Ùeefo Ùen 3 mes keâce nes lees
Je›eâ DeefOekeâ meheeš nesiee DeLee&led Ûehe&š keâketâoer (huesšerkeäÙetjsefškeâ) keâer efmLeefle nesieer~

he=LegMeer<e&lJe kesâ ceehe keâes γ
2
 (ieÇerkeâ De#ej ieecee-oes) mes Yeer JÙeòeâ efkeâÙee peelee nw~

Ghejesòeâ mechetCe& efmLeefle keâe mebef#ehleerkeâjCe efvecve Øekeâej mes efkeâÙee pee mekeâlee nw~

γ
2 
 Or β

2
 -3 = 0 Je›eâ ceOÙe keâketâoer (ceer]peeskeäÙetjsefškeâ) nesiee~

γ
2 
  Oeveelcekeâ nw, Je›eâ ketâš keâketâoer (ueshšeskeäÙetjsefškeâ) nesiee~

γ
2 
 $e+Ceelcekeâ nw, Je›eâ Ûehe&š keâketâoer (huesšerkeäÙetjsefškeâ) nesiee~

GoenjCe 3

efvecve DeebkeâÌ[es kesâ he=LegMeer<e&lJe kesâ ceehe keâer ieCevee keâerefpeS :

ceeefmekeâ DeeÙe 20-55 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65

(000 ™.ces)

JÙeefòeâÙeeW keâer 6 8 11 14 21 15 11 9 5
mebKÙee

ceeefmekeâ DeeÙe JÙeefòeâÙeeW keâer ceOÙe-cee (x =42.5) i = 5 fdx/i dx/i2 fdx/i3   fdx/i4

(‘000® ceW) mebKÙee m' efJeÛeueve
m f (dx) dx/i

20-25 6 22.5 –20 –4 –24 96 –384 1536

25-30 8 27.5 –15 –3 –24 72 –216 648

30-35 11 32.5 –10 –2 –22 44 –88 176

35-40 14 37.5 –5 –1 –14 14 –14 14

40-45 21 42.5 0 0 0 0 0 0

45-50 15 47.5 5 –1 –15 15 –15 15

50-55 11 52.5 10 2 22 88 88 176

55-60 9 57.5 15 3 27 243 243 729

60-65 5 62.5 20 4 20 320 320 1280

kegâue Ùeesie 100 0 446 -36 4574

ν

ν

ν

ν

1

2

2

3

3

4

4

0 1 0 0 0

4 4 6 1 0 0 4 4 6

3 6 1 0 0 0 3 6
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= = =

= = =

= = − = −

= = =

∑

∑

∑

∑

f d n

f d n

f d n

f d n

/ /

/ / .

/ / .

/ / .
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efJe<ecelee, hejerIeele SJeb
he=LegMeer<e&lJe kesâ ceeheµ ν ν

µ ν ν ν ν ν ν

β µ µ

γ β

2 2 1

2 2

4 4 4 1 3 1

2

2 3 1

4

2 4

2 4 2

2 2

2 2

4 46 0

6

45 74 4 0 36 6 0 4 46 3 0 4574

45 74 4 46 2 3

3 2 3 3 0 7

= − = −

= +

= − − + − =

= = =

= − = − = −

− −

.

. ( ) ( . ) ( ) ( . ) ( ) .

/ . / ( . ) .

. .

keäÙeeWefkeâ γ
2 
  $e+Ceelcekeâ nw leLee β

2
 3 mes keâce nw FmeefueS Je›eâ Ûehe&š keâketâoer nesiee~

2.5 meejebMe

ßesCeer keâe mJe¤he Je Ûeefj$e kewâmee nw, Gmekeâe ØeÛeej meceefcele nw DeLeJee Demeceefcele,
Fmekeâe %eeve kesâJeue efJe<ecelee SJeb he=LegMeer<e&lJe kesâ ceeheve Éeje ner mecYeJe nw~ efJe<ecelee nceW Je›eâ
keâer Deeke=âefle keâe efJeMues<eCe keâjves ceW meneÙelee Øeoeve keâjlee nw, peyeefkeâ he=LegMeer<e&mLe Je›eâ kesâ
Ûehešeheve keâer Deesj mebkesâle keâjlee nw~ Ùeefo efkeâmeer DeefJe<ece ßesCeer keâes jsKeeefÛe$e Éeje ØeoefMe&le
efkeâÙee peeÙe lees Skeâ mhe° Iebšer kesâ Deekeâej keâe Je›eâ Øeehle nesiee~ efJe<ece ßesCeer keâes jsKeeefÛe$e
Éeje ØeoefMe&le keâjves mes Demeblegefuele Je›eâ Øeehle nesiee~ heLegMeer<e&lJe keâes keâkegâolee kesâ veece mes Yeer
peevee peelee nw~ ceer]peeskeäÙegjsefškeâ’, ‘ueshešeskeäÙegjsefškeâ’ leLee ‘huesšerkeäÙetjsefškeâ’ MeyoeW
keâe ØeÙeesie he=LegMeer<e&lJe kesâ Øekeâej kesâ efueS efkeâÙee peelee nw~
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meebefKÙekeâer keâe heefjÛeÙe
FkeâeF& 3 : ØeeefÙekeâlee-I

FkeâeF& keâer ¤hejsKee

3.0 GösMÙe

3.1 ØemleeJevee

3.2 ØeeefÙekeâlee efmeæevle keâe met$eheele

3.3 ÙeeÂefÛÚkeâ hejer#eCe

3.4 heefjCeece Deewj ØeefleoMe& meceef°

3.5 Iešvee

3.5.1 IešveeDeeW kesâ Øekeâej

3.5.2 hejmhej DeheJepeea IešveeSB

3.5.3 efve:Mes<e IešveeSB

3.6 ØeeefÙekeâlee

3.7 mewæeefvlekeâ ØeeefÙekeâle

3.8 meejebMe

GösMÙe (Objectives)

Fme FkeâeF& keâes heÌ{ves kesâ heMÛeeled hee"keâ peeve mekeWâies efkeâ :

1. Skeâ ØeÙeesie keâer Skeâ Iešvee ØeÙeesie kesâ kegâÚ heefjCeece keâe meb«en nesleer nQ~

2. Skeâ Iešvee E keâer DeevegYeefJekeâ (Ùee ØeeÙeesefiekeâ) P(E) ØeeefÙekeâlee nw :

3. efkeâmeer Iešvee kesâ Iešves keâer ØeeefÙekeâlee Deewj 1 kesâ yeerÛe (efpemeceW 0 Deewj 1
meefcceefuele nw) nesleer nw~

3.0 ØemleeJevee (Introduction)

nceW Deheves owefvekeâ peerJeve ceW Fme Øekeâej kesâ keâLeve megveves keâes efceueles jnles nQ:

(1) mebYeJele: Deepe Je<ee& nesieer~

(2) cegPes mebosn nw efkeâ Jen Fme hejer#ee ceW GòeerCe& nesiee~

DeefYeØeÙeesieeW keâer mebKÙee efpemeceW E Iešer nw

DeefYeØeÙeesieeW keâer kegâue mebKÙee
P(E) =
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(3) Jeeef<e&keâ hejer#ee ceW keâefJelee kesâ ØeLece Deeves keâer mebYeeJevee meyemes DeefOekeâ nw~

(4) [erpeue keâer keâercele yeÌ{ves keâer mebYeeJevee keâeHeâer DeefOekeâ nw~

(5) Deepe kesâ cewÛe ceW Yeejle kesâ šeBme peerleves keâer mebÙeesie 50-50 nw~

ÙeneB Thej kesâ keâLeveeW ceW ØeÙegòeâ mebYeJele:, ‘mebosn’, ‘mebÙeesie’ Deeefo MeyoeW ceW

DeefveefMÛelelee keâer YeeJevee yeveer jnleer nw~ GoenjCe kesâ efueS (1) ceW ‘mebYeJele: Je<ee& nesieer keâe

DeLe& Ùen nesiee efkeâ Je<ee& nes mekeâleer nw Deewj veneR Yeer nes mekeâleer nw~ Je<ee& nesves keâer Øeeiegefòeâ

(Prediction) nce Deheves Gve efheÚues DevegYeJeeW mes keâjles nQ peyeefkeâ Fmeer Øekeâej keâer

DeJemLeeDeeW kesâ nesves hej Je<ee& ngF& Leer~ Fmeer Øekeâej keâer ØeeiegefòeâÙeeB (2) mes (5) lekeâ keâer

efmLeefleÙeeW kesâ mebyebOe ceW Yeer keâer peeleer nQ~ Deveskeâ efmLeefleÙeeW ceW ‘ØeeefÙekeâlee’ (Probability)

keâer meneÙelee mes ‘mebYeJele:’ Deeefo pewmeer DeefveefMÛeÛelee keâe mebKÙeelcekeâ ¤he mes ceeheve efkeâÙee

pee mekeâlee nw~

ÙeÅeefhe ØeeefÙekeâlee keâer JÙeglheefòe pegS kesâ Kesue mes ngF& Leer, efHeâj Yeer Fmekeâe JÙeehekeâ

ØeÙeesie Yeeweflekeâ efJe%eeve, JeeefCepÙe, pewefJekeâ efJe%eeve, DeeÙegefJe&%eeve, ceewmece keâe hetJee&vegceeve

Deeefo #es$eeW ceW nes jne nw~

3.1 ØeeefÙekeâlee efmeæevle keâe met$eheele

ØeeefÙekeâlee (Probability) keâer mebkeâuhevee keâe efJekeâeme Skeâ DeeMÛeÙe&pevekeâ {bie mes

ngDee Lee~ 1654 ceW MesJesefueÙej ef[ cesjs veecekeâ pegDeejer heemee mebyebOeer kegâÚ mecemÙeeDeeW keâes

ueskeâj me$eenJeeR kesâ Skeâ megØeefmeæ øeâebmeermeer oeMe&efvekeâ Deewj ieefCele%e yuespe heemkeâue kesâ heeme

hengBÛee~ heemkeâue keâes Fve mecemÙeeDeeW keâes nue keâjves ceW keâeHeâer ¤efÛe Deeves ueieer, Jen Fve

mecemÙeeDeeW hej DeOÙeÙeve keâjves ueiee Deewj Skeâ DevÙe øeâebmeermeer ieefCele%e efheÙejs efo Heâcee& kesâ

meeLe ÛeÛee& Yeer keâer~ heemkeâue Deewj Heâcee& ves Fve mecemÙeeDeeW keâes mJeleb$e ¤he mes Deueie-Deueie

nue efkeâÙee~ Ùen keâeÙe& ner ØeeefÙekeâlee efmeæevle (Probability theory) keâe ØeejbYe Lee~

Fme efJe<eÙe hej henueer hegmlekeâ FleeueJeer ieefCele%e pes0 keâe[&ve, 1501-1576, ves

efueKeer Leer~ Fme hegmlekeâ keâe Meer<e&keâ 'Book on Games of Chance' (Liber de Ludo

Alease) Lee. pees efkeâ 1663 ceW ØekeâeefMele ngF& Leer~ Fme efJe<eÙe hej ieefCele%eeW ves yevet&ueer

(1654-1705), heer0 ueehueeme~ (1749-1827), S0S0 ceekeâexJe (1856-1922)

Deewj S0 Sve0 keâesuceesieesjesJe (1903) keâe Yeer cenlJehetCe& jne nw~

3.2 ÙeeÂefÛÚkeâ hejer#eCe (Random Experiment)

owefvekeâ peerJeve ceW nce Ssmes keâF& ef›eâÙeekeâueehe keâjles nQ efpevekesâ heefjCeece meowJe Skeâ ner

ØeeefÙekeâlee-I
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meebefKÙekeâer keâe heefjÛeÙe nesles nQ~ Ûeens GvnW efkeâleveer yeej Yeer oesnjeÙee peeS~ GoenjCe kesâ efueS efoS ieS ef$eYegpe kesâ

keâesCeeW keâe ceeve ve peeveles ngS Yeer nce efveefMÛele ¤he mes keân mekeâles nQ efkeâ keâesCeeW keâe Ùeesie

180π nesiee~

nce Fme Øekeâej kesâ Yeer keâF& ØeeÙeesefiekeâ ef›eâÙeekeâueehe keâjles nQ efpevnW meceeve

heefjefmLeefleÙeeW ceW oesnjeves hej Yeer heefjCeece meowJe Skeâ mee veneR neslee nw~~ GoenjCe kesâ efueS

peye Skeâ efmekeäkesâ keâes GÚeuee peelee nw lees efÛeòe (head) Dee mekeâlee nw Ùee hešd (tail) Dee

mekeâlee nw uesefkeâve nce Ùen efveefMÛele veneR keâj mekeâles nQ efkeâ JeemleefJekeâ heefjCeece Fve oesveeW

ceW mes keäÙee nesiee? Fme Øekeâej kesâ hejer#eCe keâes ÙeeÂefÛÚkeâ hejer#eCe keâne peelee nw~ Dele: Skeâ

hejer#eCe keâes ÙeeÂefÛÚkeâ hejer#eCe keâne peelee nw Ùeefo Ùen efvecveefueefKele oes ØeefleyebOeeW keâes mebleg°

keâjlee nw~

(1) Fmekesâ Skeâ mes DeefOekeâ mebYeeefJele heefjCeece nes~

(2) hejer#eCe kesâ hetCe& nesves mes henues heefjCeece yeleevee mebYeJe ve nes~

peeBÛe keâerefpeS efkeâ Skeâ heemee keâes HeWâkeâves keâe hejer#eCe ÙeeÂefÛÚkeâ nw Ùee veneR? Fme DeOÙeeÙe

ceW Skeâ ÙeeÂefÛÚkeâ hejer#eCe keâes kesâJeue hejer#eCe keâne ieÙee nw peye lekeâ efkeâ DevÙeLee JÙeòeâ

ve efkeâÙee ieÙee nes~

3.3 heefjCeece Deewj ØeefleoMe& meceef° (Results and sample space)

efkeâmeer ÙeeÂefÛÚkeâ hejer#eCe kesâ efkeâmeer mebYeebefJele veleerpes keâes heefjCeece keânles nQ~ Skeâ

heemee HeWâkeâves ceW hejer#eCe hej efJeÛeej keâjW~ Ùeefo nce heemes kesâ Thejer Heâuekeâ hej Debefkeâle

efyeogDeeW keâer mebKÙee ceW ¤efÛe jKeles nQ lees Fme hejer#eCe kesâ heefjCeece 1,2, 3, 4, 5, Ùee

6 nQ~ meYeer heefjCeeceeW keâe mecegÛÛeÙe (1, 2, 3, 4, 5, 6) Fme hejer#eCe keâe ØeefleoMe&

meceef° keânueelee nw~

Dele: efkeâmeer ÙeeÂefÛÚkeâ hejer#eCe kesâ meYeer mebYeeefJele heefjCeeceeW keâe mecegÛÛeÙe Gme

hejer#eCe keâe ØeefleoMe& meceef° keânueelee nw~ ØeefleoMe& meceef° keâes mebkesâle S Éeje Øekeâš efkeâÙee

peelee nw~

ØeefleoMe& meceef° keâe ØelÙeskeâ DeJeÙeJe Skeâ ØeefleoMe& efyevog keânueelee nw~ otmejs MeyoeW

ceW, ÙeeÂefÛÚkeâ hejer#eCe keâe ØelÙeskeâ heefjCeece Yeer ØeefleoMe& efyevog keânueelee nw DeeFS kegâÚ

GoenjCeeW hej efJeÛeej keâjW~

GoenjCe 1 oes efmekeäkeâeW (Skeâ 1 ®. keâe leLee otmeje 2 ®. keâe) keâes Skeâ yeej

GÚeuee ieÙee nw~ ØeefleoMe& meceef° %eele keâerefpeS~
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nue - mhe°le: efmekeäkesâ Fme DeLe& ceW efJeYesÅe nQ efkeâ nce Gvekeâes henuee efmekeäkeâe Deewj

otmeje efmekeäkeâe mebyeesefOele keâj mekeâles nQ~ keäÙeeWefkeâ oesveeW efmekeäkeâeW ceW mes efkeâmeer hej efÛeòe (H) Ùee

hešd (T) Øekeâš nes mekeâles nQ, FmeefueS mebYeJe heefjCeece efvecveefueefKele nes mekeâles nQ~

oesveeW efmekeäkeâeW hej efÛeòe · (H,H) · (HH)

henues efmekeäkeâeW hej efÛeòe Deewj otmejs hej hešd · (H,T) · HT

henues efmekeäkesâ hej hešd Deewj otmejs hej efÛeòe · (T,H) · TH

oesveeW efmekeäkeâeW hej hešd · (T,T) ·TT

DeleSJe, efoS ngS hejer#eCe keâe ØeefleoMe& meceef° S = {HH, HT, TH, TT}nw~

3.4 Iešvee (Event)

nceves ÙeeÂefÛÚkeâ hejer#eCe Deewj Gmekesâ ØeefleoMe& meceef° kesâ yeejs ceW heÌ{e nw~ efkeâmeer

hejer#eCe keâe ØeefleoMe& meceef° Gme hejer#eCe mes mebyebefOele meYeer ØeMveeW kesâ efueS meeJe&ef$ekeâ

mecegÛÛeÙe (Universal set) neslee nw~ Skeâ efmekeäkesâ keâes oes yeej GÚeueves kesâ hejer#eCe hej efJeÛeej

keâerefpeS~ mebyebefOele ØeefleoMe& meceef<š S = {HH, HT, TH, TT}nw~

Deye ceeve ueerefpeS efkeâ nceejer ¤efÛe Gve heefjCeeceeW ceW nw pees leLÙele: Skeâ efÛeòe Øekeâš

nesves kesâ Devegketâue nesles nQ~ nce heeles nQ efkeâ Fme Iešvee kesâ nesves kesâ Devegketâue S kesâ DeJeÙeJe

kesâJeue HT Deewj TH  nQ~ Ùen oes DeJeÙeJe Skeâ mecegÛÛeÙe E = {HT,TH} yeveeles nQ~ nce

peeveles nQ efkeâ mecegÛÛeÙe E ØeefleoMe& meceef° S keâe GhemecegÛÛeÙe nQ~ Fmeer Øekeâej nce heeles nQ efkeâ

efJeefYevve IešveeDeeW Deewj S kesâ GhemecegÛÛeÙeeW ceW efvecveefueefKele mebielelee nw~

Iešvee keâe JeCe&ve S keâe mebiele GhemecegÛÛeÙe

hešeW keâer mebKÙee leLÙele: oes nQ A = {TT}

hešeW keâer mebKÙee keâce mes keâce 1 nw~ B = {HT, TH, TT}

hešeW keâer mebKÙee DeefOekeâlece 1 nw~ C = {HT, TH, TT}

efÉleerÙe GÚeue ceW efÛeòe veneR nw~ D = {HT, TT}

efÛeòeeW keâer mebKÙee DeefOekeâlece oes nw S = {HH, HT, TH,TT}

efÛeòeeW keâer mebKÙee oes mes DeefOekeâ nw φ

GheÙeg&òeâ ÛeÛee& mes Ùen mhe° nw efkeâ ØeefleoMe& meceef° kesâ efkeâmeer GhemecegÛÛeÙe kesâ mebiele

ØeeefÙekeâlee-I
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meebefKÙekeâer keâe heefjÛeÙe Skeâ Iešvee nesleer nw Deewj efkeâmeer Iešvee kesâ mebiele meceef° keâe Skeâ GhemecegÛÛeÙe neslee nw~ Fmekesâ

meboYe& ceW Skeâ Iešvee keâes efvecveefueefKele Øekeâej mes heefjYeeef<ele efkeâÙee peelee nw~ ØeefleoMe&

meceef° keâe keâesF& GhemecegÛÛeÙe Skeâ Iešvee keâner peeleer nw~

3.4.1 IešveeDeeW kesâ Øekeâej (Types of events)

IešveeDeeW keâes Gvekesâ DeJeÙeJeeW kesâ DeeOeej hej efJeefYevve ØekeâejeW ceW Jeieeake=âle efkeâÙee pee

mekeâlee nw~

1. DemebYeJe Je efveefMÛele IešveeSB (Impossible and Sure Events) efjòeâ

mecegÛÛeÙe φ Deewj ØeefleoMe& S meceef° Yeer IešveeDeeW keâes JÙeòeâ keâjles nQ~ JeemleJe ceW

φ keâes DemebYeJe Iešvee Deewj S DeLee&led hetCe& ØeefleoMe& meceef° keâes efveefMÛele Iešvee

keânles nQ~

FvnW mecePeves kesâ efueS DeeFS heemee HeWâkeâves kesâ hejer#eCe hej efJeÛeej keâjW~ Fme

hejer#eCe keâe ØeefleoMe& meceef° S = {1, 2, 3, 4, 5, 6 } nw~

ceeve ueerefpeS E Iešvee ‘heemes hej Øekeâš mebKÙee 7 keâe iegCepe nQ keâes efve¤efhele keâjlee

nw~ keäÙee Deehe Iešvee E kesâ mebiele GhemecegÛÛeÙe efueKe mekeâles nQ?

mhe°leÙee hejer#eCe keâe keâesF& Yeer heefjCeece Iešvee E kesâ ØeefleyebOe keâes mebleg° veneR keâjlee

nw, DeLee&led ØeefleoMe& meceef° keâe keâesF& Yeer DeJeÙeJe Iešvee E kesâ Ieefšle nesves keâes

efveefMÛele veneR keâjlee nw~ Dele: nce keân mekeâles nQ efkeâ kesâJeue efjkeäle mecegÛÛeÙe ner

Iešvee E kesâ mebiele mecegÛÛeÙe nw~ otmejs MeyoeW ceW, nce keân mekeâles nQ efkeâ heemes kesâ

Thejer Heâuekeâ hej 7 keâe iegCepe Øekeâš nesvee DemebYeJe nw~

Fme Øekeâej Iešvee E = φ Skeâ DemebYeJe Iešvee nw~

DeeFS Deye nce Skeâ DevÙe Iešvee F ‘heemee hej Øeehle mebKÙee Ùee lees mece nw Ùee

efJe<ece’ hej efJeÛeej keâjW~ mhe°leÙee F = {1,2,3,4,5,6} = S

DeLee&led meYeer heefjCeece Iešvee F kesâ Ieefšle nesves keâes efveefMÛele keâjles nQ~ Dele: F =

S Skeâ efveefMÛele Iešvee nw~

2. mejue Iešvee (Simple Event) Ùeefo efkeâmeer Iešvee E ceW kesâJeue Skeâ ner

ØeefleoMe& efyevog nes, lees Iešvee E keâes mejue Ùee ØeejbefYekeâ Iešvee keânles nQ~ Ssmee

hejer#eCe efpemekesâ ØeefleoMe& meceef° efpemeceW he=Lekeâ DeJeÙeJe neW, ceW n mejue IešveeSB



41

efJeÅeceeve nesleer nQ~

GoenjCe kesâ efueS, Skeâ efmekeâkeâeW kesâ oes GÚeueeW Jeeues hejer#eCe keâe ØeefleoMe& meceef°

S = {HH, HT, TH, TT} nw~

ØeeefÙekeâlee 411

ÙeneB Fme ØeefleoMe& meceef° keâer Ûeej mejue IešveeSB nQ, pees efvecveefueefKele nQ~

E
1
 = {HH},  E

2
 = {HT}, E

3
 = {TH} Deewj  E

4
 = {TT}

2. efceße Iešvee (Compound Events) Ùeefo efkeâmeer Iešvee ceW Skeâ mes DeefOekeâ

ØeefleoMe& efyevog nesles nQ, lees Gmes efceße Iešvee keânles nQ~ GoenjCe kesâ efueS Skeâ

efmekeäkesâ keâer leerve GÚeueeW kesâ hejer#eCe ceW efvecveefueefKele IešveeSB efceße IešveeSB nQ:

E :
 
leLÙele: Skeâ efÛeòe Øekeâš nesvee

F :
 
vÙetvelece Skeâ efÛeòe Øekeâš nesvee

G :
 
DeefOekeâlece Skeâ efÛeòe Øekeâš nesvee FlÙeeefo~

Fve IešveeDeeW kesâ mebiele S kesâ GhemecegÛÛeÙe efvecveefueefKele nQ:

E  = {HTT, THT, TTH}

F = {HTT, THT, TTH, HHT, HTH, THH, HHH}

G = {TTT, THT, HTT, TTH}

GheÙeg&òeâ ØelÙeskeâ GhemecegÛÛeÙe ceW Skeâ mes DeefOekeâ ØeefleoMe& efyevog nQ FmeefueS Ùen meye

efceße IešveeSB nQ~

3.4.2 hejmhej DeheJepeea IešveeSB (Mutually exclusive events)

heemee HeWâkeâves kesâ hejer#eCe keâe ØeefleoMe& meceef° S = {1, 2, 3, 4, 5, 6} nw~ ceeve

ueerefpeS Iešvee A ‘Skeâ efJe<ece mebKÙee keâe Øekeâš nesvee’ Deewj Iešvee B ‘Skeâ mece mebKÙee

keâe Øekeâš nesvee’ keâes JÙeòeâ keâjles nQ~ mhe°leÙee Iešvee A Iešvee B keâes DeheJeefpe&le keâj jner

nw leLee Fmekeâe efJeueesce Yeer melÙe nw~ otmejs MeyoeW ceW, Ssmee keâesF& heefjCeece veneR nw pees Iešvee

A Deewj B kesâ Skeâ meeLe Ieefšle nesves keâes efveefMÛele keâjlee nw~ ÙeneB A = {1,3,5}  Deewj B

= {2,4,6}

mhe°leÙee A ∩ B = φ  DeLee&led A Deewj B Skeâ DemebÙegòeâ mecegÛÛeÙe nw~ JÙeehekeâle:

ØeeefÙekeâlee-I
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meebefKÙekeâer keâe heefjÛeÙe oes IešveeSB A Deewj B hejmhej DeheJepeea IešveeSB keâner peeleer nQ, Ùeefo FveceW mes efkeâmeer Skeâ

keâe Ieefšle nesvee otmejer kesâ Ieefšle nesves keâes DeheJeefpe&le keâjlee nw DeLee&led Jes Skeâ meeLe Ieefšle

veneR nes mekeâleer nQ~ Fme oMee ceW mecegÛÛeÙe A Deewj B DemebÙegòeâ nesles nQ~

hegve: Skeâ heemes keâes HeWâkeâves kesâ hejer#eCe ceW Iešvee A  ‘Skeâ efJe<ece mebKÙee Øekeâš nesvee’

Deewj Iešvee B4 mes Úesšer mebKÙee Øekeâš nesvee’ hej efJeÛeej keâerefpeS~

ØelÙe#ele: A = {1,3,5} Deewj B = {1,2,3} Deye 3∈A leLee meeLe ner 3∈B

FmeefueS A  Deewj B DemebÙegòeâ veneR nw~ Dele: A Deewj B hejmhej DeheJepeea IešveeSB

veneR nQ efšhheCeer Skeâ ØeefleoMe& meceef° keâer mejue IešveeSB meowJe hejmhej DeheJepeea nesleer nQ~

3.4.3 efve:Mes<e IešveeSB (Exhaustive events)

Skeâ heemes keâes HeWâkeâves kesâ hejer#eCe hej efJeÛeej keâerefpeS~ nce heeles nQ S =

{1,2,3,4,5,6}, DeeFS efvecveefueefKele IešveeDeeW keâes heefjYeeef<ele keâjW:

A : '4 mes Úesšer mebKÙee Øekeâš nesvee’,

B: '2 mes yeÌ[er efkeâvleg 5 mes Úesšer mebKÙee Øekeâš nesvee’

Deewj C :'4 mes yeÌ[er mebKÙee Øekeâš nesvee’,

leye A = {1,2,3} B = {3,4} Deewj C = {5,6} nce osKeles nQ efkeâ

A ∪ B ∪ C = {1,2,3}  ∪ 3,4} ∪ {5,6} = S.

Ssmeer IešveeDeeW A, B Deewj C keâes efve:Mes<e IešveeSB keânles nQ~ JÙeehekeâ ¤he ceW Ùeefo

E
1
, E

2
, ...., E

n
  efkeâmeer ØeefleoMe& meceef° S keâer n IešveeSB nQ Deewj Ùeefo

E E E E E Sn
i

n

i1 2 3
1

∪ ∪ ∪ =∪ =
=

.......

leye E
1
, E

2
, ...., E

n
 keâes efve:Mes<e IešveeSB keânles nQ~ otmejs MeyoeW ceW, IešveeSB

E
1
, E

2
, ...., E

n
  efve:Mes<e keânueeleer nQ Ùeefo hejer#eCe kesâ keâjves hej FveceW mes keâce mes keâce Skeâ

Iešvee DeJeMÙe ner Ieefšle nes~

Fmeke sâ Dee flee fjòeâ Ùee fo meYee r i j≠  ke sâ e fueS  De«ele: Ùee fo

DeLee&led  E
i
Deewj E

j
 hejmhej DeheJepeea nQ,Deewj ∪ =

=i

n

iE S
1

 nes, lees

IešveeSB E
1
, E

2
, ...., E

n
 hejmhej DeheJepeea efve:Mes<e IešveeSB keânueeleer nQ~
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3.5 ØeeefÙekeâlee :

ceeve ueerefpeS Skeâ efmekeäkesâ keâes ÙeeÂÛÚÙee GÚeuee peelee nw~ nce henues mes peeveles nQ

efkeâ efmekeäkeâe oes mebYeJe efJeefOeÙeeW ceW mes kesâJeue Skeâ ner efJeefOe mes efiej mekeâlee nw- Ùee lees efÛe$e

Thej nesiee Ùee efHeâj heš Thej nesiee~ nce efmekeäkesâ kesâ, Gmekesâ efkeâveejs (edge) kesâ DevegefoMe

efiejves keâer mebYeeJevee keâes DemJeerkeâej keâjles nQ, pees GoenjCeeLe&, leye mebYeJe nw leye efmekeäkeâe jsle

hej efiejs~ nce Ùen leke&âmebiele¤he mes ceeve mekeâles nQ efkeâ ØelÙeskeâ heefjCeece, efÛeòe Ùee heš, keâe

Øekeâš nesvee Gleveer ner yeej nes mekeâlee nw efpelevee efkeâ DevÙe heefjCeece keâe~ otmejs MeyoeW ceW

nce keânles nQ efkeâ heefjCeece efÛeòe Deewj heš meceØeeefÙekeâ (equally likely) nQ~ meceØeeefÙekeâ

heefjCeeceeW kesâ Skeâ DevÙe GoenjCe kesâ efueS ceeve ueerefpeS efkeâ nce Skeâ heemes keâes HeWâkeâles nQ,

nceejs efueS Skeâ heemes keâe DeLe& meowJe Skeâ vÙeeÙemebiele heemes mes nesiee~ mebYeJe heefjCeece keäÙee

nw? Ùes 1,2,3, 4,5, 6 nQ~ ØelÙeskeâ mebKÙee kesâ Thej Deeves keâer meceeve mebYeeJevee nw~ Dele:

heemes keâes HeWâkeâves mes Øeehle nesves Jeeues meceØeeefÙekeâ heefjCeece 1,2,3,4,5 Deewj 6 nQ~ keäÙee

ØelÙeskeâ ØeÙeesie kesâ heefjCeece meceØeeefÙekeâ nesles nQ? ceeve ueerefpeS Skeâ Lewues ceW 4 ueeue ieWoW

Deewj 1 veerueer ieWo nw leLee Deehe Fme Lewues ceW mes, efyevee Lewues kesâ Devoj kegâÚ osKes, Skeâ ieWo

efvekeâeueles nQ~ Fmekesâ keäÙee heefjCeece nQ? keäÙee Skeâ ueeue ieWo Deewj Skeâ veerueer ieWbo kesâ heefjCeece

meceØeeefÙekeâ nQ? Ûetbefkeâ ÙeneB 4 ueeue ieWos nQ Deewj veerueer ieWo kesâJeue Skeâ ner, Dele: Deehe Ùen

DeJeMÙe mJeerkeâej keâjWieW efkeâ Deehekesâ Éeje Skeâ veerueer ieWo keâer Dehes#ee Skeâ ueeue ieWo efvekeâeueves

keâer mebYeeJevee DeefOekeâ nw~ Dele: Ùes heefjCeece, Skeâ ueeue ieWo Deewj Skeâ veerueer ieWo meceØeeefÙekeâ

veneR nw~ hejvleg Lewues ceW mes efkeâmeer Skeâ Yeer jbie keâer ieWo efvekeâeueves kesâ heefjCeece meceØeeefÙekeâ

nQ~ Dele: meYeer ØeÙeesieeW kesâ heefjCeeceeW keâe meceØeeefÙekeâ nesvee DeeJeMÙekeâ veneR nw~ hejvleg Fme

DeOÙeeÙe ceW, nce Deeies Ùen ceevekeâj ÛeueWies efkeâ meYeer ØeÙeesieeW kesâ heefjCeece meceØeeefÙekeâ nQ~

Skeâ Iešvee keâer ØeÙeesieelcekeâ Ùee DeevegYeefJekeâ ØeeefÙekeâlee P(E) keâes efvecveefueefKele ¤he

ceW heefjYeeef<ele efkeâÙee ieÙee nw :

GoenjCe 1 Skeâ Lewues ceW Skeâ ueeue ieWo, Skeâ veerueer ieWo Deewj Skeâ heerueer ieWo nw

leLee meYeer ieWos Skeâ ner meeFpe keâer nQ~ ke=âeflekeâe efyevee Lewues kesâ Deboj PeeBkesâ, FmeceW mes Skeâ

ieWo efvekeâeueleer nw~ Fmekeâer keäÙee ØeeefÙekeâlee nw efkeâ Jen ieWo (i) heerueer nesieer? (ii) ueeue

nesieeR? (iii) veerueer nesieer~

nue : ke=âeflekeâe Lewues ceW mes, GmeceW efyevee PeeBkesâ, ieWo efvekeâeueleer nw~ Dele: Gmekesâ Éeje

keâesF& Yeer ieWo efvekeâeuevee meceØeeefÙekeâ nw~

ØeeefÙekeâlee-I

P(E) =
DeefYeØeÙeesieeW keâer mebKÙee efpeveceW Iešvee Ieefšle ngF& nw

DeefYeØeÙeesieeW keâer kegâue mebKÙee
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meebefKÙekeâer keâe heefjÛeÙe ceevee ‘heerueer ieWo efvekeâeuevee Iešvee’ Y  nw, ‘ueeue ieWo efvekeâeuevee Iešvee R nw leLee

veerueer ieWo efvekeâeuevee’ Iešvee B nw~ Deye, meYeer mebYeJe heefjCeeceeW keâer mebKÙee · 3 nw~

(i) Iešvee Y kesâ Devegketâue heefjCeeceeW keâer mebKÙee · 1

Dele: P (Y) = 1/3

Fmeer Øekeâej, P(R) = 1/3 Deewj P(B) = 1/3

efšhheCeer :

(1) efkeâmeer ØeÙeesie keâer Jen Iešvee efpemekeâe kesâJeue Skeâ ner heefjCeece nes ØeejbefYekeâ Iešvee

(elementary event) keânueeleer nw~ GoenjCe 1 ceW oesveeW IešveeSB E Deewj F

ØeejbefYekeâ IešveeSB nQ~

(2) Iešvee E ‘veneR’ keâes efve¤efhele keâjves Jeeueer Iešvee E Iešvee keâer hetjkeâ (compli-

mentary) Iešvee keânueeleer nw nce Ùen Yeer keânles nQ efkeâ E Deewj E hejmhej hetjkeâ

IešveeSB nQ~

(3) ØeeefÙekeâlee P(E)  keâer heefjYee<ee mes, nce osKeles nQ efkeâ DebMe,  (Iešvee E  kesâ Devegketâue

heefjCeeceeW keâer mebKÙee) meowJe nj (meYeer mebYeJe heefjCeeceeW keâer mebKÙee) mes Úesše neslee

nw Ùee Gmekesâ yejeyej neslee nw~ Dele: 0 ≥ P(E) ≤ 1

ØeMve:

1. efvecveefueefKele keâLeveeW keâes hetje keâerefpeS :

(i) Iešvee E keâer ØeeefÙekeâlee ± Iešvee ‘E veneR’ keâer ØeeefÙekeâlee · .............. nw~

(ii) Gme Iešvee keâer ØeeefÙekeâlee pees Ieefšle veneR nes mekeâleer ...............nw~ Ssmeer

Iešvee.......... keânueeleer nw~

(iii) Gme Iešvee keâer ØeeefÙekeâlee efpemekeâe Ieefšle nesvee efveefMÛele ................nw~ Ssmeer

Iešvee ...........keânueeleer nw~

(iv) efkeâmeer ØeÙeesie keâer meYeer ØeejbefYekeâ IešveeDeeW keâer ØeeefÙekeâleeDeeW keâe Ùeesie ........ nw~

(v) efkeâmeer Iešvee keâer ØeeefÙekeâlee ............. mes yeÌ[er Ùee Gmekesâ yejeyej nesleer nw leLee

..............mes Úesšer Ùee Gmekesâ yejeyej nesleer nw~

3.6 mewæeefvlekeâ ØeeefÙekeâlee

ØeeefÙekeâlee keâer DeevegYeefJekeâ JÙeeKÙee keâe yeÌ[er mebKÙee ceW oesnjeS pee mekeâves Jeeues

efkeâmeer Yeer ØeÙeesie mes pegÌ[s ØelÙeskeâ Iešvee kesâ efueS DevegØeÙeesie efkeâÙee pee mekeâlee nw~ efkeâmeer

ØeÙeesie keâes oesnjeves keâer DeeJeMÙekeâlee Skeâ iebYeerj heefjmeercee nw, keäÙeeWefkeâ Deveskeâ efmLeefleÙeeW ceW
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Ùen DeefOekeâ JÙeÙe Jeeuee nes mekeâlee nw Ùee Ùen Yeer nes mekeâlee nw efkeâ Ssmee keâjvee mebYeJe ner

ve nes~ efvemmebosn, efmekeäkeâe GÚeueves Ùee heemee HeWâkeâves kesâ ØeÙeesieeW ceW, FmeceW keâesF& keâef"veeF& veneR

ngF&~ hejbleg Skeâ Ghe«en (Satellite) ÚesÌ[ves kesâ ØeÙeesie keâes Ùen heefjkeâefuele keâjves kesâ efueS

yeej-yeej oesnjeves keâer ÚesÌ[les meceÙe Gmekeâer DemeHeâuelee keâer DeevegYeefJele ØeeefÙekeâlee keäÙee nw,

kesâ yeejs ceW Deehe keäÙee meesÛeles nQ DeLeJee Ùen efkeâ Skeâ Yetkebâhe kesâ keâejCe keâesF& yengcebefpeueer

Fceejle ve° nesieer Ùee veneR, keâer DeevegYeefJekeâ ØeeefÙekeâlee heefjkeâefuele keâjves kesâ efueS Yetkebâhe keâer

heefjIešvee kesâ oesyeeje Ieefšle nesves kesâ yeejs ceW Deehe keäÙee keân mekeâles nQ?

Ssmes ØeÙeesieeW ceW, peneB nce kegâÚ keâuheveeDeeW keâes mener ceeveves keâes lewÙeej nes peeSB, nce

Skeâ ØeÙeesie kesâ oesnjeves mes yeÛe mekeâles nQ, keäÙeeWefkeâ Jes keâuheveeSB meerOes mener (mewæeefvlekeâ)

ØeeefÙekeâlee heefjkeâefuele keâjves ceW nceejer meneÙelee keâjleer nQ~ heefjCeeceeW kesâ meceØeeefÙekeâ nesves keâer

keâuhevee (pees Deveskeâ ØeÙeesieeW ceW ceevÙe nesleer nw, pewmes efkeâ Thej efmekeäkeâe GÚeueves Deewj heemee

HeWâkeâves kesâ oesveeW GoenjCeeW ceW nw) Fve keâuheveeDeeW ceW mes Skeâ nw pees nceW efkeâmeer Iešvee keâer

ØeeefÙekeâlee keâer efvecveefueefKele heefjYee<ee keâer Deesj De«emej keâjleer nw~

efkeâmeer Iešvee E keâer mewæeefvlekeâ ØeeefÙekeâlee (theoretical probability) efpemes

hejbhejeiele ØeeefÙekeâlee (classical probability) Yeer keâne peelee nw~ P(E) efvecveefueefKele

¤he ceW heefjYeeef<ele keâer peeleer nw~

P(E) =

 ÙeneB nce Ùen keâuhevee keâjles nQ efkeâ ØeÙeesie kesâ heefjCeece meceØeeefÙekeâ nQ~ nce mebef#ehle

¤he ceW, mewæeefvlekeâ ØeeefÙekeâlee keâes kesâJeue ØeeefÙekeâlee ner keânWies~

ØeeefÙekeâlee keâer Ghejesòeâ heefjYee<ee 1795 ceW efheÙejs-meeFceve ueehueeme (Pierre-

Simon Laplace) ves oer ~

GoenjCe 2: Skeâ efÛele Øeehle keâjves keâer ØeeefÙekeâlee %e%ele keâerefpeS, peye Skeâ efmekeäkesâ keâes Skeâ

yeej GÚeuee peelee nw ~ meeLe ner Skeâ heš Øeehle keâjves keâer ØeeefÙekeâlee Yeer %eele keâerefpeS~

nue : Skeâ efmekeäkesâ keâes Skeâ yeej GÚeueves kesâ ØeÙeesie ceW, mebYeJe heefjCeeceeW keâer mebKÙee 2 nw-

efÛeòe (H) Deewj heš (T)~ ceeve ueerefpeS Iešvee ‘efÛeòe Øeehle keâjvee’ nw~ leye E kesâ Devegketâue

(DeLee&led efÛeòe Øeehle keâjves kesâ Devegketâue) heefjCeece 1 nw~ Dele:

ØeeefÙekeâlee-I

E kesâ Devegketâue heefjCeeceeW keâer mebKÙee

ØeÙeesie kesâ meYeer mebYeJe heefjCeeceeW keâer mebKÙee

E kesâ Devegketâue heefjCeeceeW keâer mebKÙee

meYeer mebYeJe heefjCeeceeW keâer mebKÙee
P(E) =  P (efÛeòe)  = =

1

2
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Fmeer Øekeâej Ùeefo Iešvee F heš Øeehle keâjvee nw, lees P(F)=P (heš) · 1/2

GoenjCe 3 : ceeve ueerefpeS nce Skeâ heemes keâes Skeâ yeej HeWâkeâles nQ~ (i) 4 mes yeÌ[er mebKÙee

Øeehle nesves keâer ØeeefÙekeâlee keäÙee nw? (ii) 4 mes Úesšer Ùee Gmekesâ yejeyej mebKÙee Øeehle nesves

keâer ØeeefÙekeâlee keäÙee nw?

nue : (i) ÙeneB ceeve ueerefpeS efkeâ ‘4 mes yeÌ[er mebKÙee Øeehle keâjvee Iešvee E nw~ meYeer mebYeJe

heefjCeece Ú: nQ, Ùes 1,2,3,4, 5 Deewj 6 nQ~ mhe°le: Iešvee kesâ Devegketâue heefjCeece 5

Deewj 6 nQ~ Dele: E  kesâ Devegketâue heefjCeeceeW keâer mebKÙee 2 nw FmeefueS P(E) = P (4 mes

yeÌ[er mebKÙee) · 2/6 · 1/3, (ii) ceeve ueerefpeS ‘4 mes Úesšer Ùee Gmekesâ yejeyej mebKÙee

Øeehle keâjvee’ Iešvee F nw~ meYeer mebYeJe heefjCeece · 6 nQ~ Iešvee F kesâ Devegketâue heefjCeece

1,2,3 Deewj 4 nQ~ Dele: F kesâ Devegketâue heefjCeeceeW keâer mebKÙee 4 nw FmeefueS P(E) =  4/

6  =        2/3, keäÙee Ghejesòeâ GoenjCe ceW oer ngF& Iešvee E Deewj F ØeejbefYekeâ IešveeSB nQ ?

veneR Ùes ØeejbefYekeâ IešveeSB veneR nQ, keäÙeeWefkeâ Iešvee E kesâ 2 heefjCeece nQ leLee Iešvee F kesâ

4 heefjCeece nQ~

efšhheCeer : GoenjCe 1 mes nce osKeles nQ efkeâ  P(E) + P(F) = 1/2 + 1/
2
 = 1 .....(1)

peneB Iešvee E ‘Skeâ efÛeòe Øeehle keâjvee’ nw leLee Iešvee F Skeâ heš Øeehle keâjvee’ nw~

GoenjCe 3 kesâ (i) Deewj (ii) mes Yeer nce osKeles nQ efkeâ

P(E) + P(F) = 1/3+2/3 = 1.........................(2)

peneB Iešvee E'4 mes yeÌ[er meKÙee Øeehle keâjvee’ leLee Iešvee F'4 kesâ yejeyej Ùee keâce mebKÙee

Øeehle keâjvee’ nw~ OÙeeve oerefpeS efkeâ 4 mes yeÌ[er mebKÙee veneR Øeehle keâjves keâe DeLe& Jener nw~

pees 4 mes Úesšer Ùee Gmekesâ yejeyej mebKÙee Øeehle keâjves keâe nw~ Deewj Fmeer Øekeâej Fmekeâe efJeueesce

Yeer Ùener Øekeâš keâjlee nw~

Ghejesòeâ (1) Deewj (2) ceW, keäÙee Iešvee 'F', 'E' veneR (not E) kesâ meceeve veneR nw~ neB Ssmee

ner nw~ nce Iešvee E veneR keâes 'E' mes JÙeòeâ keâjles nQ~

Dele: P(E) + P(E veneR ) = 1

DeLee&led P(E) + P(E veneR ) = 1 nw, efpememes P(E) =1 –P(E') Øeehle neslee nw~

JÙeehekeâ ®he ceW, efkeâmeer Iešvee E kesâ efueS Ùen melÙe nw efkeâ

meebefKÙekeâer keâe heefjÛeÙe
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P(E') = 1 – P(E)

Iešvee 'E  veneR keâes efve¤efhele keâjves Jeeueer Iešvee E Iešvee keâer hetjkeâ (Complementary)

Iešvee keânueeleer nw~ nce Ùen Yeer keânles nQ efkeâ E Deewj E' hejmhej hetjkeâ IešveeSB nQ~

GoenjCe 4 : DeÛÚer Øekeâej mes Hesâšer ieÙeer 52 heòeeW keâer Skeâ ie[d[er ceW mes Skeâ heòee

efvekeâeuee peelee nw~ Fmekeâer ØeeefÙekeâlee heefjkeâefuele keâerefpeS efkeâ Ùen hellee:

(i) Skeâ Fkeäkeâe nesiee~

(ii) Skeâ Fkeäkeâe veneR nesiee~

nue : ieñer keâes DeÛÚer Øekeâej mes Hesâšves kesâ heefjCeeceeW keâe meceØeeefÙekeâ nesvee megefveefMÛele nes

peelee nw~

(i) Skeâ ieñer ceW 4 Fkeäkesâ nesles nQ~ ceeve ueerefpeS Iešvee E ‘Skeâ Fkeäkeâe nesvee’ nw~

E kesâ Devegketâue heefjCeeceeW keâer mebKÙee · 4

meYeer mebYeJe heefjCeeceeW keâer mebKÙee · 52 Dele: P(E) = 4/52 = 1/13

(ii) ceeve ueerefpeS Iešvee F ‘Skeâ Fkeäkeâe veneR’ nw~

ceevee F kesâ Devegketâue heefjCeeceeW keâer mebKÙee · 52–4 · 48

meYeer mebYeJe heefjCeeceeW keâer mebKÙee · 52 Dele: P(E) = 48/52 = 12/13

efšhheCeer : OÙeeve oerefpeS efkeâ F Deewj kegâÚ veneR yeefukeâ E ner nw~ Dele: nce P(E) keâes Fme

Øekeâej Yeer heefjkeâefuele keâj mekeâles nQ : P(E) = P(E) = 1 – P(E) = 1-1/13 = 12/13

ØeMve:

2. efvecveefueefKele ØeÙeesieeW ceW mes efkeâve-efkeâve ØeÙeesieeW kesâ heefjCeece meceØeeefÙekeâ nQ? mhe°

keâerefpeS~

(i) Skeâ [^eFJej keâej Ûeueeves keâe ØeÙelve keâjlee nw~ keâej Ûeuevee ØeejcYe nes peeleer nw Ùee keâej

Ûeuevee ØeejbYe veneR nesleer nw~

(ii) Skeâ Skeâ efKeueeÌ[er yeemkesâšyeeue keâes yeemkesâš ceW [eueves keâe ØeÙelve keâjleer nw~ Jen

yeemkesâš ceW yee@ue [eue heeleer nw Ùee veneR [eue heeleer nw~

(iii) Skeâ melÙe – DemelÙe ØeMve keâe Devegceeve ueieeÙee peelee nw~ Gòej mener nw Ùee ieuele

nesiee~

(iv) Skeâ yeÛÛes keâe pevce neslee nw~ Jen Skeâ ueÌ[keâe nw Ùee ueÌ[keâer nw~

ØeeefÙekeâlee-I
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3. HegâšJee@ue kesâ Kesue keâes ØeejbYe keâjles meceÙe Ùen efveCe&Ùe uesves kesâ efueS efkeâ keâewve-meer

šerce henues yeeBue uesieer, Fmekesâ efueS efmekeäkeâe GÚeuevee Skeâ vÙeeÙemebiele efJeefOe keäÙeeW ceevee

peelee nw~

4. efvecveefueefKele ceW mees keâewve meer mebKÙee efkeâmeer Iešvee keâer ØeeefÙekeâlee veneR nes mekeâleer?

(A) 2/3             (B)-1.5              (C)   15%           (D)  0.7

5. Ùeefo P(E) = 0.05 nw, lees 'E veneR’ keâer ØeeefÙekeâlee keäÙee nw?

6. Skeâ Lewues ceW kesâJeue veeryet keâer cenkeâ Jeeueer ceer"er ieesefueÙeeB nQ~ ceeefueveer efyevee Lewues

ceW PeeBkesâ GmeceW mes Skeâ ieesueer efvekeâeueleer nw~ Fmekeâer keäÙee ØeeefÙekeâlee nw efkeâ Jen efvekeâeueer ieF&

ieesueer

(i) meblejs keâer cenkeâ Jeeueer nw?

(ii) veeryet keâer cenkeâ Jeeueer nw?

3.7 meejebMe

Fme DeOÙeeÙe ceW Deeheves efvecveefueefKele leLÙeeW keâe DeOÙeÙeve efkeâÙee nw :

1. ØeeÙeesefiekeâ ØeeefÙekeâlee Deewj mewæeefvlekeâ ØeeefÙekeâlee ceW Deblej

2. Iešvee E keâer mewæeefvlekeâ Ùee hejbhejeiele ØeeefÙekeâlee P(E) keâes efvecveefueefKele ¤he ceW

heefjYeeef<ele efkeâÙee peelee nw :

peneB nce keâuhevee keâjles nQ efkeâ ØeÙeesie kesâ meYeer heefjCeece meceØeeefÙekeâ nQ~

3. Skeâ efveefMÛele (Ùee efveOee&efjle) Iešvee keâer ØeeefÙekeâlee 1 nesleer nw~

4. Skeâ DemebYeJe Iešvee keâer ØeeefÙekeâlee 0 nesleer nw~

5. Iešvee E keâer ØeeefÙekeâlee Skeâ Ssmeer mebKÙee P(E)  nw efkeâ 0 ≥ P(E) ≤ 1

6. Jen Iešvee efpemekeâe kesâJeue Skeâ ner heefjCeece nes Skeâ ØeejbefYekeâ Iešvee keânueeleer nw~

efkeâmeer ØeÙeesie keâer meYeer ØeejbefYekeâ IešveeDeeW keâer ØeeefÙekeâlee keâe Ùeesie 1 neslee nw~

7. efkeâmeer Yeer Iešvee E kesâ efueÙes P (E) + P (E) = 1 neslee nw, peneB E Iešvee EveneR

keâes JÙeòeâ keâjlee nw~ E Deewj E hetjkeâ IešveeSB keânueeleer nw~

E kesâ Devegketâue heefjCeeceeW keâer mebKÙee

ØeÙeesie kesâ meYeer mebYeeefJele heefjCeeceeW keâer mebKÙee
P(E) =

meebefKÙekeâer keâe heefjÛeÙe
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FkeâeF& 4 : ØeeefÙekeâlee-II

FkeâeF& keâer ¤hejsKee

4.0 GösMÙe

4.1 ØemleeJevee

4.2 meØeefleyebOe ØeeefÙekeâlee

4.2.1 meØeefleyebOe ØeeefÙekeâlee kesâ iegCe

4.2.2 ØeefÙekeâlee keâe Ùeesie efveÙece

4.2.3 ØeefÙekeâlee keâe iegCeve efveÙece

4.3 mJelev$e IešveeSB

4.4 meejebMe

4.0 GösMÙe (Objectives)

Fme FkeâeF& keâes heÌ{ves kesâ heMÛeeled hee"keâ peeve mekeWâies efkeâ :

1. efkeâmeer Iešvee keâer meØeefleyebOe ØeeefÙekeâlee (conditional probability) kesâ iegCe~

2. ØeeefÙekeâlee keâe Ùeesie efveÙece SJeb ØeeefÙekeâlee keâe iegCeve efveÙece~

3. mJeleb$e IešveeSB SJeb hejeefßele (dependent) IešveeSB

4.1 ØemleeJevee (Introduction)

Fme DeOÙeeÙe ceW nce efkeâmeer Iešvee keâer meØeefleyebOe ØeeefÙekeâlee (conditional prbability)

kesâ yeejs ceW efJeÛeej  keâjWies, peyeefkeâ efkeâmeer DevÙe Iešvee kesâ Ieefšle nesves keâer metÛevee nceejs heeme

nes, leLee Fme cenlJehetCe& DeJeOeejCee keâer meneÙelee mes yespe-ØecesÙe (Bayes' variable)

ØeeefÙekeâlee keâe iegCeve efveÙece leLee mJeleb$elee IešveeDeeW kesâ yeejs ceW mecePeWies~ nce ÙeeÂefÛÚkeâ

Ûej (random variable) Deewj Fmekesâ ØeeefÙekeâlee yebšve keâer cenòJehetCe& DeJeOeejCee keâes Yeer

mecePeWies leLee efkeâmeer ØeeefÙekeâlee yebšve kesâ ceeOÙe (mean) Je ØemejCe kesâ yeejs ceW Yeer heÌ{sies~

DeOÙeeÙe kesâ Debeflece DevegYeeie ceW nce Skeâ cenlJehetCe& Demeblele ØeeefÙekeâlee yebšve (discrete

probability distribution) kesâ yeejs ceW heÌ{sies efpemes efÉheo yebšve keâne peelee nw~ Fme DeOÙeeÙe

ceW nce Ssmes hejer#eCe ueWies efpevekesâ heefjCeece mecemebYeeJÙe nesles nQ, peye lekeâ efkeâ DevÙeLee ve

keâne ieÙee nes~ 50

4.2 meØeefleyebOe ØeeefÙekeâlee (Conditional Probability)

DeYeer lekeâ nceves efkeâmeer Iešvee keâer ØeeefÙekeâlee %eele keâjves hej ÛeÛee& keâer nw~ Ùeefo nceW

efkeâmeer ØeefleoMe& meceef° keâer oes IešveeSB oer ieF& neW, lees keäÙee efkeâmeer Skeâ Iešvee kesâ Ieefšle

nesves keâer metÛevee keâe ØeYeeJe otmejer Iešvee keâer ØeeefÙekeâlee hej heÌ[lee nw? DeeFS Fme ØeMve

kesâ Gòej kesâ efueS Skeâ ÙeeÂefÛÚkeâ hejer#eCe hej efJeÛeej keâjW efpemekesâ heefjCeece mecemebYeeJÙe nw~

DeeFS Deye leerve vÙeeÙeÙe (fair) efmekeäkeâeW keâes GÚeueves kesâ hejer#eCe hej efJeÛeej

keâerefpeS~ Fme hejer#eCe keâe ØeefleoMe& meceef° nQ :

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

keäÙeeWefkeâ efmekeäkeâe vÙeeÙeÙe nQ, FmeefueS ‘nce ØeefleoMe& meceef° kesâ ØelÙeskeâ efyevog keâer

ØeeefÙekeâlee 1/8 efveefo&° keâj mekeâles nQ~ ceeve ueerefpeS E Iešvee vÙetvelece oes efÛeòe Øekeâš nesvee

Deewj F Iešvee ‘‘henues efmekeäkesâ hej heš ØeoefMe&le nesvee’’ keâes efve¤efhele keâjles nQ~

leye E = {HHH, HHT, HTH, THH}

Deewj F = {THH, THT, TTH, TTT}

FmeefueS P(E) = P ({HHH}) + P ({HHT}) + P ({HTH}) +P ({THH}) =

1/8 + 1/8 + 1/8 + 1/8 = 1/2  (keäÙeeW ?)

Deewj P(F) = P ({THH}) + P ({THT}) +P (TTH}) + P ({TTT})

= 1/8 + 1/8 + 1/8 + 1/8 = 12

meeLe ner E ∩ F = {THH}

FmeefueS P(E ∩ F)  = P ({THH}) = 1/8

Deye ceeve ueerefpeS nceW efoÙee ieÙee nw efkeâ henues efmekeäkesâ hej heš Øekeâš neslee nw

DeLee&led Iešvee Ieefšle ngF& nw, leye Iešvee E keâer ØeeefÙekeâlee keäÙee nw? F kesâ Ieefšle nesves keâer

metÛevee hej Ùen efveefMÛele nw efkeâ E keâer ØeeefÙekeâlee %eele keâjves kesâ efueS Gve ØeefleoMe& efyevogDeeW

hej efJeÛeej veneR efkeâÙee peeSiee efpeveceW henues efmekeäkesâ hej heš veneR nw~ Iešvee E kesâ efueS

Fme metÛevee mes ØeefleoMe& meceef° S mes Ieškeâj Fmekeâe GhemecegÛÛeÙe F yeve ieÙee nw~ DevÙe MeyoeW

ceW, Fme Deefleefjòeâ metÛevee ves nceW JeemleJe ceW Ùen yeleeÙee nw efkeâ neueele keâes Skeâ Ssmes veS

ÙeeÂefÛÚkeâ hejer#eCe kesâ ¤he ceW mecePevee ÛeeefnS efpemekeâe ØeefleoMe& meceef° kesâJeue Gve

heefjCeeceeW keâe mecegÛÛeÙe nw pees efkeâ Iešvee F kesâ Devegketâue nw~

Deye F keâe Jen ØeefleoMe& efyevog pees E kesâ Yeer Devegketâue nw, THH nw~ Dele: F keâes

ØeefleoMe& meceef° ceeveles ngS Iešvee E keâer ØeeefÙekeâlee · 1/4

Ùee F keâe Ieefšle nesvee efoÙee ieÙee nesves hej E keâer ØeeefÙekeâlee · 1/4

meebefKÙekeâer keâe heefjÛeÙe
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Iešvee E keâer Fme ØeeefÙekeâlee keâes meØeefleyebOe ØeeefÙekeâlee keânles nQ, peyeefkeâ %eele nw efkeâ

Iešvee F Ieefšle nes Ûegkeâer nw, Deewj Fmes P (E/F) Éeje oMee&les nQ~

DeLee&led P (E/F) = 1/4

veesš keâerefpeS efkeâ F kesâ Jees DeJeÙeJe pees Iešvee E kesâ Yeer Devegketâue nQ, E leLee F kesâ

meePes DeJeÙeJe nesles nQ, DeLee&led E ∩ F kesâ ØeefleoMe& efyevog nQ~

Dele: nce Iešvee keâer meØeefleyebOe ØeeefÙekeâlee, peyeefkeâ %eele nw efkeâ Iešvee Ieefšle nes Ûegkeâer

nw keâes efvecve Øekeâej mes %eele keâj mekeâles nQ~

P (E/F) =

Deye DebMe Je nj keâes ØeefleoMe& meceef° kesâ DeJeÙeJeeW keâer kegâue mebKÙee mes efJeYeeefpele keâjves

hej nce osKeles nQ efkeâ P(E/F)  keâes efvecve Øekeâej mes efueKee pee mekeâlee nw~

P E F

n E F

n s

n F

n S

P E F

P F
( / )

/

( )

( )

( )

........ ( )= =
∩

b g
b g
b g 1

veesš keâerefpeS efkeâ (1) leYeer ceevÙe nw peye P(F) ≠ 0 DeLee&led F = φ (keäÙeeW ?)

Dele: nce mebØeefleyebOe ØeeefÙekeâlee keâes efvecve Øekeâej mes heefjYeeef<ele keâj mekeâles nQ :

heefjYee<ee 1 Ùeefo E leLee F efkeâmeer ÙeeÂefÛÚkeâ hejer#eCe kesâ ØeefleoMe& meceef° mes

mebyebefOele oes IešveeSB nQ, lees F kesâ Ieefšle nesves keâer metÛevee hej F keâer ØeeefÙekeâlee efvecveefueefKele

met$eeW kesâ Øeehle nesleer nw~

P E F
P E F

P F
/b g b g

b g=
∩

  peyeefkeâ P(F) ≠ 0

4.2.1 meØeefleyebOe ØeeefÙekeâlee kesâ iegCe (Properties of conditional

probability)

ceeve ueW efkeâ E leLee F efkeâmeer ØeefleoMe& meceef° S keâer oes IešveeSB nQ~

iegCe 1 P (S/F) = P (F/F) = 1

nceW %eele nw efkeâ P(S/F) = P(S∩F) / P(F) = P(F)/P(F) = 1

(E ∩ F) kesâ Devegketâue ØeefleoMe& efyevogDeeW keâer mebKÙee

F kesâ Devegketâue ØeefleoMe& efyevogDeeW keâer mebKÙee

=
∩n E F

n F

b g
b g

ØeeefÙekeâlee-II

52

meeLe ner P(F/F) = P(F ∩ F) / P(F) = P(F) / P(F) = 1

Dele: P(S/F) = P (F/F) = 1

iegCe 2, Ùeefo A  Deewj B ØeefleoMe& meceef° keâer keâesF& oes IešveeSB nQ Deewj Skeâ DevÙe

Iešvee Fme Øekeâej nw efkeâ P(F) ≠ 0 leye

P A B F P A F P B F P A B F∪ = + − ∩b g b g b g b g) / /

efJeMes<e ™he mes Ùeefo A Deewj B hejmhej DeheJepeea IešveeSb neW lees

P A B F P A F P B F∪ = +b g b g b g) / /

              

P A B F
P A B F

P F

P A F B F

P F

∪ =
∪ ∩

=
∩ ∪ ∩

b g b g
b g

b g b g
b g

)

(mecegÛÛeÙeeW kesâ meJe&efve‰ hej meefcceueve kesâ yebšve efveÙece Éeje)

=
∩ + ∩ − ∩ ∩

=
∩

+
∩

−
∩ ∩

= + − ∩

P A F P B F P A B F

P F

P A F

P F

P B F

P F

P A B F

P F

P A F P B F P A B F

b g b g b g
b g

b g
b g

b g
b g

b g
b g

b g b g b g

[ ]

/ / /

peye A leLee B hejmhej DeheJepeea neW lees

P [(A ∪ B)/F)] = 0

⇒ P [(A ∪ B)/F)] = P (A/F) + P(B/F)

Dele: peye A leLee B hejmhej DeheJepeea IešveeSB neW lees P (A∪B) = P(A/F) + P (B/F)

iegCe 3, P (E'/F) = 1 –P(E/F)

iegCe 1 mes nceW %eele nw efkeâ P(S/F) = 1

    ⇒ P[(E ∪ E')/F] = 1  keäÙeeWefkeâ S = E ∪ E'

  ⇒ P[(E/F) + P (E2/F) = 1  keäÙeeWefkeâ E leLee E' hejmhej DeheJepeea IešveeSB nQ~

Dele: P[(E' / F) = 1 – P (E/F)

DeeFS Deye kegâÚ GoenjCe ueW~

GoenjCe - 1 Ùeefo  P (A) = 7/13, P(B) = 9/13 Deewj P (A∩B) = 4/13 lees

P(A/B)  %eele keâerefpeS~

meebefKÙekeâer keâe heefjÛeÙe

nce peeveles nQ efkeâ
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nue:  nce peeveles nQ efkeâ P (A/B) = (PA∩B)/ P(B) =  
4 13

9 13

/

/
  = 4/9

GoenjCe 2 Skeâ heefjJeej ceW oes yeÛÛes nQ~ Ùeefo Ùen %eele nes efkeâ yeÛÛeeW ceW mes keâce

mes keâce Skeâ yeÛÛee ueÌ[keâe nw, lees oesveeW yeÛÛeeW kesâ ueÌ[keâe nesves keâer keäÙee ØeeefÙekeâlee nw?

nue: ceeve ueerefpeS b ueÌ[kesâ keâes Je g ueÌ[keâer keâes efve¤efhele keâjles nQ~ hejer#eCe keâe

ØeefleoMe& meceef° nw :

S = { (b,b),  (b,g), (g,b,), (g,g)}

ceeve ueerefpeS E leLee F ›eâceMe: efvecveefueefKele IešveeDeeW keâes oMee&les nQ~

E :  oesveeW yeÛÛes ueÌ[kesâ nQ

F :  yeÛÛeeW ceW mes keâce mes keâce Skeâ ueÌ[keâe nw~

leye E = {(b,b)} Deewj F = {(b,b), (g,b), (b,g)}

Deye E ∩ F = {(b.b)}

Dele: P(F) = 3/
4
 Deewj  P(E∩ F) = 1/

4

FmeefueS

P E F
P E F

P F
/

( )

( )
/b g = ∩

= =
1

4

3
4

1 3

GoenjCe 3  Skeâ yekeämes ceW ome keâe[& 1 mes 10 lekeâ hetCeeËkeâ efueKekeâj jKes ieS Deewj GvnW

DeÛÚer lejn efceueeÙee ieÙee~ Fme yekeämes ceW Skeâ keâe[& ÙeeÂÛÚÙee efvekeâeuee ieÙee~ Ùeefo Ùen

%eele nes efkeâ efvekeâeues ieS keâe[& hej mebKÙee 3 mes DeefOekeâ nw, lees Fme mebKÙee kesâ mece nesves

keâer keäÙee ØeeefÙekeâlee nw?

nue:  ceeve ueerefpeS efkeâ A  Iešvee efvekeâeues ieS keâe[& hej mece mebKÙee nw’ Deewj B Iešvee

‘efvekeâeues ieS keâe[& hej mebKÙee 3 mes yeÌ[er nw’ keâes efve¤efhele keâjles nQ~ nceW P(A/B) %eele

keâjvee nw~

Fme hejer#eCe keâe ØeefleoMe& meceef° nw : S = {1,2,3,4,5,6,7,8,9,10)

leye A = {2,4,6,8, 10}, B = (4,5,6,7,8,9,10} Deewj A∩B = {4, 6,8, 10}

leye P(A) = 5/10 , P(B) = 7/10, Deewj P(A ∩ B) = 4/10

Deye P(A/B) = 
P A B

P B

∩
= =

b g
( )

/

/
/

4 10

7 10
4 7

GoenjCe 4:  Skeâ hee"Meeuee ceW 1000 efJeÅeeLeea nQ, efpeveceW mes 430 ueÌ[efkeâÙeeB nQ~ Ùen

%eele nw efkeâ 430 ceW mes 10³ ueÌ[efkeâÙeeB keâ#ee XII ceW heÌ{leer nQ~ keäÙee ØeeefÙekeâlee nw efkeâ

Skeâ ÙeeÂÛÚÙee Ûegvee ieÙee efJeÅeeLeea keâ#ee XII ceW heÌ{lee nw Ùeefo Ùen %eele nw efkeâ Ûegvee ieÙee

efJeÅeeLeea ueÌ[keâer nw?

nue:  ceeve ueerefpeS E  Iešvee ‘ÙeeÂÛÚÙee Ûegvee ieÙee efJeÅeeLeea keâ#ee XII ceW heÌ{lee nw’, Deewj

F Iešvee ‘ÙeeÂÛÚÙee Ûegvee ieÙee efJeÅeeLeea ueÌ[keâer nQ, keâes JÙeòeâ keâjles nQ~ nceW P(E/F) %eele

ØeeefÙekeâlee-II
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keâjvee nw~

Deye P(F) = 430/ 1000 = 0.43 =  Deewj  P(E ∩ F) = 43/1000 = 0.043  (keäÙeeW?)

leye P E F
P E F

P F
( / )

( )

.

.
.=

∩
= =

b g 0 043

0 43
01

GoenjCe 5:  Skeâ heemes keâes leerve yeej GÚeueves kesâ hejer#eCe ceW Iešvee A leLee B  keâes efvecve

Øekeâej mes heefjYeeef<ele efkeâÙee ieÙee nw :

A : ‘leermejer GÚeue hej mebKÙee 4 Øekeâš nesvee’

B : ‘henueer GÚeue hej mebKÙee 6 Deewj GÚeue hej mebKÙee 5 Øekeâš nesvee’

Ùeefo B keâe Ieefšle nesvee efoÙee ieÙee nw, lees Iešvee A keâer ØeeefÙekeâlee %eele keâerefpeS~

nue ØeefleoMe& meceef° ceW 216 heefjCeece nw~

Deye, B = {6,5,1), (6,5,2), (6,5,3), (6,5,4), (6,5,5), (6,5,6)}

A =

L

N

M
M
M

O

Q

P
P
P

11 4 1 2 4 1 6 4 2 1 4 2 2 4 2 6 4

31 4 3 2 4 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

, , , , ... , , , , , , ... , ,

, , , , ... , , , , , , ... , ,

, , , , ... , , , , , , ... , ,

b g b g b g b g b g b g
b g b g b g b g b g b g
b g b g b g b g b g b g

Deewj A ∩ B =  {(6,5,4)}

Deye P(B) = 6/216  Deewj P (A ∩ B)  =  1/216

leye P(A|B) =   
P A B

P B

∩
= =

b g
b g

1 216

6 216
1 6

/

/
/

ØeMveeJeueer

efvecveefueefKele ØeMveeW ceW mes ØelÙeskeâ ceW mener Gòej ÛegveWW~

1. Ùeefo P (A)   =  1/2,  P (B) = 0  leye P (A|B) nQ:

(A) 0 (B) 1/2 (C) heefjYeeef<ele veneR    (D)  1

2. Ùeefo A  Deewj B  oes IešveeSB Fme Øekeâej nQ efkeâ A (A|B) = P (B|A) ≠ 0  leye

(A) A ⊂ B (B) A = B (C) A ∩ B =  φ     (D)  P(A) = P(B)

4.2.2 ØeeefÙekeâlee keâe Ùeesie efveÙece (Addition Theorem of Probability)

(1) Ùeefo oes IešveeÙeW A leLee B Deeheme ceW mJeleb$e (independent) neW lees

P (A ∩ B) =  P (A or B) = P(A) + P(B)

(2) oes IešveeÙeW A leLee B Deeheme ceW hejeefßele (dependent) neW lees

P (A ∩ B) =  P (A or B) = P(A) + P(B) - P (A∩ B)

meebefKÙekeâer keâe heefjÛeÙe
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4.2.3 ØeeefÙekeâlee keâe iegCeve efveÙece (Multiplication Theorem of Prob-

ability)

(1) Ùeefo oes IešveeÙeW A leLee B Deeheme ceW mJeleb$e (independent) neW lees

P (A ∩ B) =  P (A B) = P(A) . P(B)

(2) oes IešveeÙeW A leLee B Deeheme ceW hejeefßele (dependent) neW lees

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

   =  P (A) . P(Α/ B)

ceeve ueerefpeS efkeâ E leLee F Skeâ ØeefleoMe& meceef° S  keâer oes IešveeSB nQ~ mhe°leÙee mecegÛÛeÙe

E ∩ F oesveeW IešveeDeeW E leLee F  kesâ Ieefšle nesves keâes oMee&lee nw~ DevÙe MeyoeW ceW E ∩ F

IešveeDeeW E leLee F kesâ Ùegiehele Ieefšle nesves keâes oMee&lee nw~ Iešvee E/F keâes EF Yeer efueKee

peelee nw~

ØeeÙe: nceW mebÙegòeâ Iešvee EF keâer ØeeefÙekeâlee %eele keâjves keâer DeeJeMÙekeâlee nesleer nw~ GoenjCe

kesâ efueS, Skeâ kesâ yeeo otmeje heòee efvekeâeueves kesâ hejer#eCe ceW nce efceße Iešvee ‘Skeâ yeeoMeen

Deewj Skeâ jeveer’ keâer ØeeefÙekeâlee %eele keâjves ceW FÛÚgkeâ nes mekeâles nQ~ Iešvee EF keâer ØeeefÙekeâlee

%eele keâjves kesâ efueS nce meØeefleyebOe ØeeefÙekeâlee keâe GheÙeesie keâjles nQ pewmee efkeâ veerÛes efoKeeÙee

ieÙee nw~

nce peeveles nQ efkeâ Iešvee F kesâ efoS peeves hej Iešvee keâer meØeefleyebOe ØeeefÙekeâlee keâes P(E/F)

Éeje oMee&les nQ Deewj Fmes efvecveefueefKele Øekeâej mes %eele keâjles nQ~

P E|F
P E F

P F
P Fb g b g

b g b g=
∩

≠, 0

Ghejesòeâ heefjCeece mes nce efueKe mekeâles nQ efkeâ

P (E ∩ F) = P(F).  P (E/F) ......(1)

nce Ùen Yeer peeveles nQ efkeâ

P F E
P F E

P E
P E| ,b g b g

b g b g=
∩

≠ 0

Ùee

P F E
P E F

P F
| ,b g b g

b g=
∩

(keäÙeeWefkeâ E ∩ F = F ∪ E)

Dele: P (E ∩ F ) = P (E) . P (F/E)                         .....  (2)
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(1) Deewj (2) keâes efceueeves mes nceW Øeehle neslee nw efkeâ

P (E ∩ F ) = P (E)  P (F/E) = P (E|F) peye efkeâ P (E) ≠ 0 Deewj P(F)≠ 0  Ghejesòeâ

heefjCeece keâes ‘ØeeefÙekeâlee keâe iegCeve efveÙece’ keânles nQ~ DeeFS Skeâ GoenjCe ueW~

GoenjCe 8:  Skeâ keâueMe ceW 10 keâeueer Deewj 5 meHesâo ieWos nQ~ oes ieWo Skeâ kesâ yeeo Skeâ

efvekeâeueer peeleer nQ Deewj henueer ieWo otmejs kesâ efvekeâeueves mes henues Jeeheme veneR jKeer peeleer nQ~

ceeve ueerefpeS efkeâ keâueMe ceW mes ØelÙeskeâ ieWo keâe efvekeâeuevee mecemebYeeJÙe nw, lees oesveesW keâeues

ieWo efvekeâueves keâer keäÙee ØeeefÙekeâlee nw?

nue:  ceevee efkeâ E ‘henueer keâeueer ieWo kesâ efvekeâueves’ keâer Iešvee nw  Deewj F ‘otmejer keâeueer ieWo

kesâ efvekeâueves’ keâer Iešvee nw~ nceW P(E) F) Ùee P(EF) %eele keâjvee nw~

Deye P(E) = P  (henueer efvekeâeue ceW keâeueer ieWo efvekeâeuevee) · 10/15

meeLe ner efoÙee ieÙee nw efkeâ henueer efvekeâeue ceW keâeueer ieWo efvekeâueer nw DeLee&led Iešvee Ieefšle

ngF& nw, Deye keâueMe ceW 9 keâeueer ieWo Deewj 5 meHesâo ieWo jn ieÙeer nw~ FmeefueS, otmejer ieWo

keâeueer nesves keâer ØeeefÙekeâlee peye efkeâ henueer ieWo keâe keâeuee nesvee nceW %eele nw, kegâÚ Deewj veneR

kesâJeue keâe meØeefleyebOe ØeeefÙekeâlee nw peye 3 keâe Ieefšle nesvee %eele nw~

DeLee&led P(F/E) = 9/14

Deye ØeeefÙekeâlee kesâ iegCeve efveÙece Éeje nceW Øeehle neslee nw~

P (E ∩ F ) = P (E)  P (F/E) = P(E) P (F|E),  P(G|EF)

= 10/15 x 9/14 = 3/7

oes mes DeefOekeâ IešveeDeeW kesâ efueS ØeeefÙekeâlee keâe iegCeve efveÙece Ùeefo  Deewj Skeâ ØeefleoMe& meceef°

keâer IešveeSB nQ lees

P (E ∩ F ∩G) = P (E)  P (F/E) = P (G|E)F) =  P(E) P(F|E) P(G|EF)

Fmeer Øekeâej ØeeefÙekeâlee kesâ iegCeve efveÙece keâe efJemleej Ûeej Ùee DeefOekeâ IešveeDeeW kesâ efueS Yeer

efkeâÙee pee mekeâlee nw~ efvecveefueefKele GoenjCe leerve IešveeDeeW kesâ efueS ØeeefÙekeâlee kesâ iegCeve

efveÙece keâe Â°eble Øemlegle keâjlee nw~

4.3 mJeleb$e IešveeSB (Independent Events)

52 heòeeW keâer ieñer ceW mes Skeâ heòee efvekeâeueves kesâ hejer#eCe hej efJeÛeej keâerefpeS efpemeceW ØelÙeskeâ

ceewefuekeâ Iešvee keâes mebcemebYeeJÙe ceevee ieÙee nw~ Ùeefo E leLee F ›eâceMe: IešveeDeeW ‘‘efvekeâeuee

ieÙee  heòee efÛeÌ[er keâe nw’’ Deewj ‘‘efvekeâeuee ieÙee heòee Skeâ Fkeäkeâe nw’’ keâes JÙeòeâ keâjles nQ,

lees

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

meebefKÙekeâer keâe heefjÛeÙe
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leLee P (F) = 4/52 = 1/13

meeLe ner E Deewj F  Iešvee ‘efvekeâeuee ieÙee heòee efÛeÌ[er keâe Fkeäkeâe nw’ keâes JÙeòeâ keâjleer nQ,

FmeefueS

P (E∩ F) = 1/52

Dele: P F E
P E F

P F
|

/

/
b g b g

b g=
∩

= =
1 5 2

1 4
1

4

keäÙeeWefkeâ P(E) = 1/4 = P (E|F) nce keân mekeâles nQ efkeâ Iešvee F kesâ Ieefšle nesves keâer metÛevee
ves Iešvee E keâer ØeeefÙekeâlee hej keâesF& ØeYeeJe veneR [euee nw~

nces Ùen Yeer Øeehle nw efkeâ

P F E
P E F

P E
P F|

/

/
/ ( )b g b g

b g=
∩

= = =
1 52

1 4
1 13

hegve: E (F) = 1/13 = P(E|F) oMee&lee nw efkeâ Iešvee E kesâ Ieefšle nesves keâer metÛevee ves

Iešvee F keâer ØeeÙeefkeâlee hej keâesF&  ØeYeeJe veneR [euee nw~

Dele: E leLee F Fme Øekeâej keâer IešveeSB nQ efkeâ efkeâmeer Skeâ Iešvee kesâ Ieefšle nesves keâer metÛevee

otmejer Iešvee keâer ØeeefÙekeâlee hej keâesF& ØeYeeJe veneR [eueleer nw~ Fme Øekeâej keâer IešveeDeeW keâes

‘mJeleb$e IešveeSB keânles nQ~

heefjYee<ee 2 oes IešveeDeeW leLee keâes mJeleb$elee OešveeSB keânles nQ Ùeefo

P (F|E) = P(F) peyeefkeâ  P(E) ≠ 0

P (E|F) = P(E) peyeefkeâ  P(F) ≠ 0

Dele: Fme heefjYee<ee ceW P(E)  Deewj P(F) keâe MetvÙesòej nesvee DeeJeMÙekeâ nw~

Deye ØeeefÙekeâlee kesâ iegCeve efveÙece mes
P(E) F) = P(E), P(F|E) ............. (1)

Ùeefo E Deewj F mJeleb$elee IešveeSB nes lees (1) mes nceW Øeehle neslee nw efkeâ
P(E) F) = P(E), P(F) ............... (2)

Dele: (2) kesâ GheÙeesie mes nce oes IešveeDeeW keâer mJeleb$elee keâes efvecveefueefKele lejn mes Yeer

heefjYeeef<ele keâj mekeâles nQ~

heefjYee<ee 3 ceeve ueW E Deewj F efkeâmeer ÙeeÂefÛÚkeâ hejer#eCe kesâ ØeefleoMe& meceef° keâer oes

IešveeSB nQ, lees E Deewj F mJeleb$elee IešveeSB nesleer nQ~ Ùeefo
P(E) F) = P(E) P(F)

efšhheCeer

1. oes IešveeDeeW E leLee F keâes hejeefßele (dependent) keânlew nQ, Ùeefo Jes mJeleb$e ve

neW DeLee&led Ùeefo P (E∩ F) ≠ P(E), P(F)

2. keâYeer-keâYeer mJeleb$e IešveeDeeW Deewj hejmhej DeheJepeea IešveeDeeW kesâ yeerÛe Yeüce hewoe
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nes peelee nw~ mJeleb$elee IešveeDeeW keâer heefjYee<ee ‘IešveeDeeW keâer ØeeefÙekeâlee’ kesâ ¤he

ceW keâer ieF& nw peyeefkeâ ‘hejmhej DeheJepeea IešveeDeeW’ keâer heefjYee<ee ‘IešveeDeeW’ kesâ ™he

ceW keâer ieF& nw~ Fmekesâ Deefleefjòeâ, hejmhej DeheJepeea IešveeDeeW ceW keâesF& Yeer heefjCeece

meeJe& keâoeefhe neR nes mekeâlee nw efkeâvleg mJeleb$e IešveeDeeW ceW heefjCeece meeJe& Yeer nes mekeâles

nQ, Ùeefo ØelÙeskeâ Iešvee Deefleefjòeâ nw~ mhe°leÙee ‘mJeleb$e IešveeSB’ Deewj ‘hejmhej

DeheJepeea IešveeSB’ meceeveeLeea veneR nQ~ otmejs MeyoeW ceW, Ùeefo oes Ssmeer mJeleb$e

IešveeSB Iešleer nQ efpevekeâer ØeeefÙekeâlee MetvÙesòej nQ, lees Jen hejmhej DeheJepeea veneR nes

mekeâleer nQ~ efJeueescele: Ùeefo oes MetvÙesòej ØeeefÙekeâlee Jeeueer hejmhej DeheJepeea IešveeSB

Iešleer nQ, lees Jen mJeleb$elee veneR nes mekeâleer nQ~

3. oes ÙeeÂefÛÚkeâ hejer#eCe mJeleb$e keânueeles nQ, Ùeefo ØelÙeskeâ Iešvee Ùegice E Deewj F kesâ

efueS peneB E henues hejer#eCe mes leLee F otmejs hejer#eCe mes mebyebefOele nQ, IešveeDeeW E

leLee F kesâ Skeâ meeLe Ieefšle nesves keâer ØeeefÙekeâlee, peye oesveeW hejer#eCe mebheVe efkeâS

peeSB, ØeeefÙekeâlee P(E)  Deewj P(F) kesâ iegCeveHeâue kesâ yejeyej nesleer nQ, efpevekeâe

heefjkeâueve oesveeW hejer#eCeeW kesâ DeeOeej hej Deueie-Deueie efkeâÙee peelee nw~ DeLee&led

P(E)F) = P(E). P(F)

4. leerve IešveeDeeW A,B Deewj C keâes mJeleb$e keâne peelee nw Ùeefo Deewj kesâJeue Ùeefo

P(A ∩ B) = P(A)  P(B)

P(A ∩ C) = P(A)  P(C)

P(B ∩ B) = P(B)  P(C)

Deewj P(A ∩ B∩C) = P(A)  P(B) P(C)

Ùeefo Ghejesòeâ ceW mes keâce mes keâce Skeâ Yeer Mele& melÙe veneR nesleer nw lees oer ieF&

IešveeDeeW keâes mJeleb$e veneR keâne peelee nw~

GoenjCe 10   Skeâ heemes keâes Skeâ yeej GÚeuee peelee nw~ Iešvee ‘heemes Øeehle mebKÙee 3

keâe DeheJelÙe& nQ, keâes E mes Deewj ‘heemes hej Øeehle mebKÙee mece nQ, keâes F mes efve¤efhele

efkeâÙee peeS lees yeleeSB keäÙee IešveeSB E Deewj F mJeleb$e nw?

nue:  nce peeveles nQ efkeâ Fme hejer#eCe keâe ØeefleoMe& meceef° nw : S = {1,2,3,4,5, 6}

Deye E = {3,6}, F = {2,4,6}  Deewj E) F = {6}

leye P(E) = 2/6 = 1/3,  P(E) = 3/6 = 1/2  Deewj  P(E∩F) = 1/6

mhe°leÙee P (E ∩ F) = P(E). P(F)

Dele: E Deewj F mJeleb$e IešveeSB nQ~

GoenjCe 11:  Skeâ DeveefYevele (unbiased) heemes keâes oes yeej GÚeuee ieÙee~ ceeve ueW

A Iešvee ‘henueer GÚeue hej efJe<ece mebKÙee Øeehle nesvee’ Deewj B Iešvee efÉleerÙe GÚeue hej

meebefKÙekeâer keâe heefjÛeÙe
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efJe<eÙece mebKÙee Øeehle nesvee’ oMee&les nQ~ IešveeDeeW A  Deewj B kesâ mJeeleb$eÙe keâe hejer#eCe

keâerefpeS~

nue:  Ùeefo meYeer 36 ceewefuekeâ IešveeDeeW keâes mecemebYeeJÙe ceeve ueW lees

P(A) = 18/36 = 1/2 Deewj  P(B) = 18/36 = 1/2

meeLe ner P (A ∩ B) = P (oesveeW GÚeueeW ceW efJe<ece mebKÙee Øeehle nesvee) = 9/36 = 1/

4

Deye P(A). P(B) = 1/2 + 1/
2
 = 1/

4

mhe°leÙee P (A ∩ B) = P(A). P(B)

Dele: A Deewj B mJeleb$elee IešveeSB nQ~

GoenjCe 12:  leerve efmekeäkeâeW keâes GÚeuee ieÙee nw~ ceeve ueW E  Iešvee ‘leerve efÛele Ùee leerve

heš Øeehle nesvee’ Deewj F Iešvee ‘vÙetvelece oes efÛeòe Øeehle nesvee’ Deewj G Iešvee ‘DeefOekeâlece

oes heš Øeehle nesvee’ keâes efve¤efhele keâjles nQ~ Ùegice (E,F), (E,G) Deewj (F,G) ceW keâewve-

keâewve mes mJeleb$e nw? keâewve-keâewve mes hejeefßele nQ?

nue:  hejer#eCe keâe ØeefleMele meceef° nw :

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

mhe°leÙee E = {HHH, TTT}. F = {HHH, HHT, HTH, THH}

Deewj G = {HHT, HTH, THH, HTT, THT, TTH, TTT}

meeLe ner E) F = {HHH}, E) G = {TTT}, F) G = {HHT, HTH, THH}

FmeefueS P(E) = 2/8 = 1/4, P(E) = 4/8 = 1/2, P(G) = 7/8

P(E∩F) = 1/8, P(E ∩G) 1/8, P(F∩G) = 3/8

meeLe ner P(E). P(F) = 1/4 x 1/2 = 1/8, P(E). P(G) = 1/4 x 7/8 = 7/16

Dele: P(E∩F) = P(E). P(F)

        P(E∩G) = P(E). P(G)

Deewj  P(F∩G) = P(F). P(G)

FmeefueS IešveeSB (E Deewj F) mJeleb$e nQ peyeefkeâ IešveeSB (F Deewj G ) Deewj (E Deewj G )

hejeefßele nQ~

ØeMveeJeueer

1. 52 heòeeW keâer Skeâ ieñer ceW mes ÙeeÂÛÚÙee efyevee ØeeflemLeeefhele efkeâS ieS oes heòes

efvekeâeue ieS~ oesveeW heòeeW kesâ keâeues jbie keâe nesves keâer ØeeefÙekeâlee %eele keâerefpeS~

2. Skeâ heemes keâes leerve yeej GÚeuee peelee nw~ lees keâce mes keâce Skeâ yeej efJe<ece mebbKÙee

Øeehle nesves keâer ØeeefÙekeâlee %eele keâerefpeS~ oes ieWo Skeâ yee@keäme mes efyevee ØeeflemLeeefhele
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efkeâS efvekeâeueer peeleer nw~ yee@keäme ceW 10 keâeueer Deewj 8 ueeue ieWos nQ lees ØeeefÙekeâlee

%eele keâerefpeS (i) oesveeW ieWos ueeue neW (ii) ØeLece keâeueer SJeb otmejer ueeue nes

(iii) Skeâ keâeueer leLee otmejer ueeue nes~

3. oes IešveeDeeW ~ Deewj " keâes hejmhej mJeleb$ee keânles nQ, Ùeefo

(A) A Deewj B hejmhej DeheJepeea nw (B) P(A'B') = [1-P(A)] [1-P(B)]

(C) P(A) = P(B) (D) P(A) + P(B) = 1

4.4 meejebMe

Ùeefo nceW efkeâmeer ØeefleoMe& meceef° keâer oes IešveeSB oer ieF& nQ, lees keäÙee efkeâmeer Skeâ
Iešvee kesâ Ieefšle nesves keâer metÛevee keâe ØeYeeJe otmejer Iešvee keâer ØeeefÙekeâlee hej heÌ[lee nw~ Ùeefo
E leLee F efkeâmeer ÙeeÂefÛÚkeâ hejer#eCe kesâ ØeefleoMe& meceef° mes mebyebefOele oes IešveeSB nQ, lees F

kesâ Ieefšle nesves keâer metÛevee hej E keâer ØeeefÙekeâlee efvecveefueefKele met$e mes Øeehle nesleer nw~

P E F
P E F

P F
/ ,b g b g

b g=
∩

  peyeefkeâ  P(F) ≠ 0

meØeefleyebOe ØeeefÙekeâlee kesâ iegCe

ceeve ueW efkeâ E leLee F efkeâmeer ØeefleoMe& meceef°  keâer oes IešveeSB nQ

iegCe 1 P (S/F) = P (F|F) = 1

iegCe 2 Ùeefo A Deewj B ØeefleoMe& meceef° S keâer keâesF& oes IešveeSB nQ Deewj F Skeâ DevÙe Iešvee

Fme Øekeâej nw efkeâ P(F) ≠ 0, leye

P [(A ∪ B)|F)] = P (A|F) + P(B|F) – P [(A ∩ B)|F]

iegCe 3 P (E'|F) = 1 – P(E|F)

ØeeefÙekeâlee keâe Ùeesie efveÙece

(1) Ùeefo oes IešveeÙeW A leLee B Deeheme ceW mJeleb$e (independent) nes lees

P (A ∩ B) = P(A or B) = P(A) + P(B)

(2) oes IešveeÙeW A leLee B Deeheme ceW mJeleb$e (independent) nes lees

P (A ∩ B) = P(A or B) = P(A) + P(B) – P (A ∩ B)

ØeeefÙekeâlee keâe iegCeve efveÙece

(1) Ùeefo oes IešveeÙeW A leLee B Deeheme ceW mJeleb$e (independent) nes lees

P (A ∩ B) = P (A B) = P(A). P(B)

(2) oes IešveeÙeW A leLee B Deeheme ceW mJeleb$e (independent) nes lees

P (A ∩ B)  =  P(A  B) = P(A). P(B/A)

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

meebefKÙekeâer keâe heefjÛeÙe
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FkeâeF& 5 : meØeefleyebOe efmeæevle (ØeeefÙekeâlee) SJeb yes]pe - ØesceÙe
Coditional Theory  and Baye's Theorem

FkeâeF& keâer ¤hejsKee

5.1 GösMÙe

5.2 ÙeeÂefÛÚkeâ Ûej DeLeJee owle Ûej

5.3 efÉheo yebšve

4.4 Jespe ØecesÙe

5.4.1 mechetCe& ØeeefÙekeâlee keâer ØecesÙe

5.4.2 ØeMveeJeueer

4.5 meejebMe

5.1 GösMÙe (Objectives)

Fme FkeâeF& keâes heÌ{ves kesâ heMÛeeled hee"keâ peeve mekeWâies :

1. owJe Ûej leLee osJeÛej keâe ØelÙeeefMele cetuÙe

2. efÉheo yebšve, Gmekeâer ceevÙeleeSW, Gmekeâe met$e leLee Gmekesâ ØeÙeesie mes ØeeefÙekeâlee %eele
keâjvee~

3. mebhetCe& ØeeefÙekeâlee keâer ØecesÙe (Theorem of Total Probability)

4. yespe - ØecesÙe (Baye's Theorem)

5.2 ÙeeÂefÛÚkeâ Ûej DeLeJee owJe Ûej (Random Variable)

owJe Ûej: Skeâ Ûej efpemekesâ efJeefYevve ceeve nes mekeâles neW leLee henues mes Ùen yeleevee

mecYeJe ve nes efkeâ Ûej keâe keâewve mee ceeve Ieefšle nesiee, Ssmes Ûej keâes owJe Ûej keânles nQ~ ØelÙeskeâ

ceeve kesâ Ieefšle nesves keâer ØeeefÙekeâlee nesleer nw~ leLee meYeer ØeeefÙekeâleeDeeW keâe Ùeesie Skeâ kesâ yejeyej

neslee nw~

GoenjCe (De) oes efmekeäkeâeW kesâ GÚeuee ieÙee~ Fme ØeÙeesie ceW efÛeòe keâer mebKÙee (x) keâes

owJe Ûej keâne peeÙesiee leLee Ùeefo Ûej keâer ØeeefÙekeâlee kesâ meeLe Fme keâes Ûej keâer ØeeefÙekeâlee yebšve

keâne peeÙesiee~
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efÛeòe keâer mebKÙee (x) ØeeefÙekeâlee

X
1
 0 1/

4
 P

1

X
2
 1 2/

4
 P

2

X
3
 2 1/

4
 P

3

GoenjCe (ye) Skeâ heemes keâes oes yeej Hesâkeâe ieÙee leye mebKÙeeDeeW kesâ Ùeesie - (x) keâes

owJe Ûej keâne peeÙesiee

mebKÙeeDeeW keâe Ùeesie (x) ØeeefÙekeâlee

X
1
 2 1/36  P

1

X
2
 3 2/36 P

2

X
3
 4 3/36  P

3

X
4
 5 4/36  P

4

X
5
 6 5/36  P

5

X
6
 7 6/36  P

6

X
7
 8 5/36  P

7

X
8
 9 4/36  P

8

X
9
 10 3/36  P

9

X
10

 11 2/36  P
10

X
11

 12 1/36  P
11

owJe Ûej keâer ieefCeleerÙe ØelÙeeMee (Mathematical Expectation of Random Vari-

able)

GoenjCe (De) ceW ieefCeleerÙe ØelÙeeMee E(x) = x
1
P

1
 + x

2
P

2
 + x

3
P

3

= 0x 1/4 + 1x2/4 + 2x1/4

= 1

GoenjCe (ye) ceW ieefCeleerÙe ØelÙeeMee E(x) = x
1
P

1
 + x

2
P

2
 + x

3
P

3 
.........x

11
P

11

= 2 x 1/36 + 3 x 2/36 + ....11x2/36 + 12 x 1/36

= 7

owJe Ûej keâer ieefCeleerÙe ØelÙeeMee Gme Ûej keâe ceeOÙe Yeer neslee nw~

Fmeer Øekeâej Fve GoenjCeeW ceW ØeeefÙekeâlee yebšve keâe Øeceehe efJeÛeueve (Standard

Deviation) Yeer %eele efkeâÙee pee mekeâlee nw~ efpeme Øekeâej DeeJe=efòe yebšve (Frequency

Distribution) ceW Øeceehe efJeÛeueve keâe met$e ØeÙeesie efkeâÙee peelee nw Gmeer Øekeâej ØeeefÙekeâlee yebšve

Gme met$e keâe ØeÙeesie efkeâÙee pee mekeâlee nw~ (f kesâ mLeeve hej P keâe ØeÙeesie keâjles nQ~)

meebefKÙekeâer keâe heefjÛeÙe
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meØeefleyevOe efmeæevle SJeb yespe
ØecesÙe

DeeJe=efòe yebšve keâe met$e ØeeefÙekeâlee yebšve keâe met$e

σ = −
F
HG
I
KJ

=

∑
∑

∑
∑

∑

fx

f

fx

f

f n

i i

i

2
2

σ

σ

=
F
HG

I
KJ

−
F
HG

I
KJ

=

= −

∑
∑

∑
∑

∑

∑ ∑

P x

P

P x

P

P n

P x P x

i i

i

2
2

2
2d i d i

5.3 efÉheo yebšve (Binomial Distribution)

efÉheo yebšve Skeâ KeefC[le (Discrete) yebšve nw~ efÉheo yebšve keâer ceevÙeleeÙeW

(Assumptions) efvecveefueefKele nQ :

1. Skeâ ØeÙeesie n yeej oesnjeÙee ieÙee nw ØelÙeskeâ yeej keâes DeefYeØeÙeesie (trial) keânles nQ~

n Oeveelcekeâ hetCe& mebKÙee (positive integer) leLee heefjefcele neslee nw~ meeceevÙele:

n  ≤ 30 neslee nw~

2. ØelÙeskeâ DeefYeØeÙeesie kesâ kesâJeue oes heefjCeece metÛevee (success) leLee DemeHeâuelee

(failure) neslee nw~ meHeâuelee kesâ ØeeefÙekeâlee keâes p Éeje leLee DemeHeâuelee keâer

ØeeefÙekeâlee keâes q Éeje JÙeòeâ efkeâÙee peeÙe lees p + q = 1 neslee nw~

3. ØelÙeskeâ DeefYeØeÙeesie keâer ØeeefÙekeâlee Skeâ meceeve jnleer nw~

4. ØelÙeskeâ DeefYeØeÙeesie otmejs DeefYeØeÙeesieeW ceW mJeleb$e neslee nw, leye n DeefYeØeÙeesieeW ceW r

meHeâueleeDeeW keâer ØeeefÙekeâlee :

P r C p qn

r

r n rb g b g b g=
−

efÉheo yebšve kesâ meYeer heo Ùeefo n DeefYeØeÙeesie nes lees Fme Øekeâej neWies~

n n n n n

r

r n r n

n

n
C p q C p q C p q C p q0

0

1

1 1 0b g b g b g b g b g b g b g b g+ + +
− −

......... ......

leLee Fve meYeer heoeW keâe Ùeesie 1 kesâ yejeyej neslee nw~

efÉheo yebšve ceW efkeâmeer Yeer ØeeÙeefkeâlee kesâ Deekeâueeve kesâ efueS n leLee p keâer

DeeJeMÙekeâlee nesleer nw~ Dele: Fve keâes efÉheo yebšve kesâ ØeeÛeue (parameters) keânles

nQ~ efÉheo yebšve keâes Fme Øekeâej Øeehle efkeâÙee pee mekeâlee nw~

B (n,p)

efÉheo yebšve keâe ceeOÙe :

µ = n.p

efÉheo yebšve keâe Øeceehe efJeÛeueve : 64

σ = npq

GoenjCe : Skeâ ØeMve-he$e ceW Ú: ØeMve ceW 5 efJekeâuhe efoÙes ieÙes nQ efpeveceW mes

kesâJeue Skeâ efJekeâuhe mener nw~ Ú: ØeMveeW ceW mes Ûeej Gòej mener nesves keâer keäÙee

ØeeefÙekeâlee nw?

nue : Gòej mener nesves keâer ØeeefÙekeâlee · 1/5 · 0.2

Gòej ieuele nesves keâer ØeeefÙekeâlee · 4/5 · 0.8

n r

P r C p q

C p q

x

n
r

r n r

= =

=

=

= ×

=

−

−

6 4

15 0 0016 0 64

0 01536

6
4

4 6 4

,

. .

.

b g b g b g
b g b g

meeceevlej ceeOÙe  = n.p.  = 6x.2 = 1.2  Øeceehe efJeÛeueve

GoenjCe : Skeâ meeLe Dee" efmekeäkesâ GÚeues peeles nQ~ (De) MetvÙe efÛeòe Deeves efkeâ (ye) efÛeòe

Deeves keâer ØeeefÙekeâlee %eele keâerefpeS~

(De)  n = 8 , r = 0,  p = 1/2

P(0) =  8
0

2 8
1 2 1 2 1 1 1 256 0 0039C / / / .b g b g = × × =

(ye) P(0) = 8
8

8 0
1 2 1 2 1 1 256 1 0 0039C / / / .b g b g = × × =

5.4 yespe-ØecesÙe (Bayes' Theorem)

ceeve ueerefpeS efkeâ oes Lewues I Deewj II efoS ieS nQ~ Lewuee I ceW 2 meHesâo Deewj 3 ueeue

ieWos nQ Deewj Lewuee II ceW 4 meHesâo Deewj 5 ueeue ieWoW nQ~ efkeâmeer Skeâ Lewues ceW mes Skeâ ieWo

ÙeeÂÛÚÙee efvekeâeueer peeleer nw~ nce efkeâmeer Skeâ Lewues keâes Ûegveves keâer ØeeefÙekeâlee 1/2 %eele

keâj mekeâles nQ Ùee efkeâmeer efJeMes<e Lewues (ceeve ues Lewuee I) ceW mes Skeâ efJeMes<e jbie (ceeve ues

meHesâo) ieWo keâes efvekeâeueves keâer ØeeefÙekeâlee Yeer %eele keâj mekeâles nQ~ DevÙe MeyoeW ceW nce efkeâmeer

efJeMes<e jbie efvekeâeueves keâer ØeeefÙekeâlee %eele keâj mekeâles nQ, Ùeefo nceW Ùen efoÙee ieÙee nes efkeâ

ieWo keâewve-mes Lewues mes efvekeâeueer ieF& nw~ uesefkeâve keäÙee nce Fme yeele keâer ØeeefÙekeâlee %eele keâj

mekeâles nQ efkeâ ieWo efkeâmeer efJeMes<e Lewues (ceeve ueW Lewuee-II) mes efvekeâeueer ieF& nw Ùeefo nceW

efvekeâeueer ieF& ieWo keâe jbie helee nw? ÙeneB nceW Lewuee-II kesâ Ûegveves keâer Øeefleueesce (reverse)

meebefKÙekeâer keâe heefjÛeÙe
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meØeefleyevOe efmeæevle SJeb yespe
ØecesÙe

ØeeefÙekeâlee %eele keâjveer nw peyeefkeâ Fmekesâ yeeo nesves Jeeueer Iešvee keâe nceW %eeve nw~ Øeefmeæ

ieefCele%e pee@ve yespe ves Øeefleueesce ØeeefÙekeâlee %eele keâjves keâer mecemÙee keâe meceeOeeve meØeefleyebOe

ØeeefÙekeâlee kesâ GheÙeesie Éeje efkeâÙee nw~ Gvekesâ Éeje yeveeÙee ieÙee met$e ‘yespe-ØecesÙe’ kesâ veece

mes peevee peelee nw pees Gvekeâer ce=lÙeeshejeble 1763 ceW ØekeâeefMele ngDee Lee~ yespe-ØecesÙe kesâ

keâLeve Je ØeceeCe mes hetJe& DeeFS Skeâ heefjYee<ee Deewj kegâÚ ØeejbefYekeâ heefjCeeceeW hej efJeÛeej

keâerefpeS~

yespe-ØecesÙe  (Bayes' Theorem) Ùeefo E
1
, E

2
, ......., E

n
 Deefleefjòeâ IešveeSB nQ

pees efkeâ ØeefleoMe& meceef° S kesâ efJeYeepeve keâe efvecee&Ce keâjleer nQ DeLee&led E
1
, E

2
, ......., E

n

Ùegicele: DemebÙegòeâ nQ Deewj E
1
∪ E

2
∪,........∪ E

n
 = S Deewj A Deewj keâesF& Ssmeer Iešvee nw

efpemekeâer ØeeefÙekeâlee MetvÙeslej nw, lees

P E A
P E P A E

P E P A E

i ni

i i

j j

j

n
|

( ) |

( ) |

, , .....b g b g
d i

= =

=

∑
1

1 2 3

13.5.1 Skeâ ØeefleoMe& meceef° keâe efJeYeepeve (Partition of a sample space)

IešveeDeeW E
1
 E

2
 ....E

n 
kesâ mecegÛÛeÙe keâes ØeefleoMe& meceef° kesâ efJeYeepeve keâes efve¤efhele keâjlee nw

Ùeefo

( ) , , , , ......a E E i j i j ni j∩ = ≠ =φ 1 2 3

( ) . . .b E E E Sn1 2∩ ∪ ∪ − leLee

(c)  P(Ei) > 0,  ØelÙeskeâ i = 1, 2, ......n kesâ efueS otmejs MeyoeW ceW, IešveeSB E
1
 E

2
 ....E

n

ØeefleoMe& meceef° kesâ efJeYeepeve keâes efve¤efhele keâjleer nQ Ùeefo Jes Ùegicele: DemebÙegòeâ nQ, mece«e nQ

leLee Gvekeâer ØeeefÙekeâlee MetvÙesòej nQ~

GoenjCele: nce osKeles nQ efkeâ keâesF& Iešvee E
 
 Deewj Gmekeâer hetjkeâ Iešvee ØeefleoMe& meceef° keâe

efJeYeepeve nw keäÙeeWefkeâ E∩ E' = φ Deewj E ∪E' = S.

Ùeefo E Deewj F efkeâmeer ØeefleoMe& meceef° S.  kesâ mebiele keâesF& oes IešveeSB nQ, lees {E ∩ F,  E

∩  F
2
} mecegÛÛeÙe E keâe Skeâ efJeYeepeve nQ~

mecegÛÛeÙe {E' ∩ F,  E ∩ F, E ∩ F'} mecegÛÛeÙe E ∪ F keâe Skeâ efJeYeepeve nw Deewj mecegÛÛeÙe

{E ∩ F',  E ∩ F, E'∩ F, E'∩ F',}mechetCe& ØeefleoMe& S keâe Skeâ efJeYeepeve nw~
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meebefKÙekeâer keâe heefjÛeÙe
5.4.1 mebhetCe& ØeeefÙekeâlee keâer ØecesÙe (Theorem of Total Probability)

ceeve ueW {E
1
 E

2
 ....E

n 
} ØeefleoMe& meceef° S, keâe Skeâ efJeYeepeve nw Deewj ceeve ueW efkeâ

ØelÙeskeâ Iešvee E
1
 E

2
 ....E

n 
 keâer ØeeefÙekeâlee MetvÙesòej nw~ ceeve ueerefpeS A ØeefleoMe& meceef° kesâ

mebiele Skeâ Iešvee nw, leye

=

GoenjCe 1:  efkeâmeer JÙeefòeâ ves Skeâ efvecee&Ce keâeÙe& keâe "skeâe efueÙee nw~ nÌ[leeue

nesves keâer ØeeefÙekeâlee 0.65 nw~ nÌ[leeue ve nesves keâer leLee nÌ[leeue nesves keâer efmLeefleÙeeW ceW

efvecee&Ce keâeÙe& kesâ meceÙeevegmeej hetCe& nesves keâer ØeeefÙekeâleeSB ›eâceMe: 0.80 leLee 0.32 nQ~

efvecee&Ce keâeÙe& kesâ meceÙeevegmeej hetCe& nesves keâer ØeeefÙekeâlee %eele keâerefpeS~

nue:  ceeve ueerefpeS efkeâ ‘efvecee&Ce keâeÙe& kesâ meceÙeevegmeej hetCe& nesves’ keâer Iešvee keâes

A Deewj ‘nÌ[leeue nesves’ keâer Iešvee keâes B Éeje efve¤efhele efkeâÙee peelee nw~ nceW P(A) %eele

keâjvee nw~ nceW %eele nw efkeâ

P(B) = 0.65,P (nÌ[leeue veneR) · P (B') = 1– P(B) = 1– 0.65 = 0.35

P (A|B) = 0.32,  P(A|B2) = 0.80

keäÙeeWefkeâ IešveeSB  B Deewj B'  meceef° mecegÛÛeÙe kesâ efJeYeepeve nQ FmeefueS mebhetCe& ØeeefÙekeâlee

ØecesÙe Éeje · P(B). P(A|B) + P(B') P(A|B')

    = 0.65 x 0.32 + 0.35 x 0.8

    = 0.208 + 0.28 = 0.4888

Dele: efvecee&Ce keâeÙe& meceÙeevegmeej hetCe& nesves keâer ØeeefÙekeâlee 0.488 nw~

GoenjCe 2:  oes Lewues I  Deewj II efoS nQ Lewues I ceW 3 ueeue Deewj 4 keâeueer ieWos

nQ peyeefkeâ Lewues II ceW 5 ueeue Deewj 6 keâeueer ieWos nQ~ efkeâmeer Skeâ Lewues ceW mes ÙeeÂÛÚÙee Skeâ

ieWo efvekeâeueer ieF& nw pees efkeâ ueeue jbie keâer nw~ Fme yeele keâer keäÙee ØeeefÙekeâlee nw efkeâ Ùen ieWo

Lewue II mes efvekeâeueer ieÙeer nw?

nue:  Lewues I keâe ÛeÙeve nesvee keâes E
1
 mes Deewj Lewues II  kesâ ÛeÙeve keâes E

2
 ceeve ueerefpeS~ ceeve

ueerefpeS efkeâ ueeue jbie keâer ieWo efvekeâeueves keâer Iešvee keâes A mes efve¤efhele keâjles nQ~
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leye  P(E
1
) = P(E

2
) = 1/2

meeLe ner P(A|E
1
) = P (Lewues I ceW mes ueeue jbie keâer ieWo efvekeâeuevee) · 3/7

Deewj P(A|E
2
) = P (Lewues II ceW mes ueeue jbie keâer ieWo efvekeâeuevee) · 5/11

Deye Lewues II ceW mes ieWo efvekeâeueves keâer ØeeefÙekeâlee, peyeefkeâ Ùen %eele nw efkeâ Jen ueeue jbie keâer

nw · P (E
2
|A),

yespe-ØecesÙe Éeje

P E A
P E P A E

P E P A E P E P A E
2

2 2

1 1 2 2

1

2

5

11
1

2

3

7

1

2

5

11

35
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|

( ) |

| |
b g b g

b g b g b g b g=
+

=
×

× + ×

=

GoenjCe 3:  leerve DeefYevve ef[yyes I, II Deewj III efoS ieS nQ peneB ØelÙeskeâ ceW oes efmekeäkesâ

nQ~ ef[yyes I ceW oesveeW efmekeäkesâ meesves kesâ nQ, ef[yyes II ceW oesveeW efmekeäkesâ ÛeeBoer kesâ nQ Deewj ef[yyes

III ceW Skeâ meesves Deewj Skeâ ÛeeBoer keâe efmekeäkeâe nw~ Skeâ JÙeefòeâ ÙeeÂÛÚÙee Skeâ ef[yyee Ûegvelee

nw Deewj GmeceW mes ÙeeÂÛÚÙee Skeâ efmekeäkeâe efvekeâeuelee nw~ Ùeefo efmekeäkeâe meesves keâe nw, lees Fme

yeele keâer keäÙee ØeeefÙekeâlee nw efkeâ ef[yyes ceW otmeje efmekeäkeâe Yeer meesves keâe ner nw?

nue:  ceeve ueW E
1
, E

2
  Deewj E ›eâceMe: ef[yyes  Deewj kesâ ÛeÙeve keâes efve¤efhele keâjles nQ leye

P (E
1
) = P (E

2
) = P (E

3
) = 1/3

meeLe ner ceeve ueW A Iešvee ‘efvekeâeuee ieÙee efmekeäkeâe meesves keâe nw’ keâes oMee&lee nw~

leye P (A|E
1
) = P  (ef[yyes I mes meesves keâe efmekeäkeâe efvekeâeuevee) · 2/2 · 1

P (A|E
2
) = P  (ef[yyes II mes meesves keâe Skeâ efmekeäkeâe efvekeâeuevee) · 0

P (A|E
3
) = P  (ef[yyes III mes meesves keâe efmekeäkeâe efvekeâeuevee) · 1/2

Deye ef[yyes ceW otmeje efmekeäkeâe Yeer meesves keâe nesves keâer ØeeefÙekeâlee · efvekeâeuee ieÙee meesves keâe

efmekeäkeâe ef[yyes I mes nesves keâer ØeeefÙekeâlee · P(E
1
/A)

Deye yespe-ØecesÙe Éeje

P E A
P E P A E

P E P A E P E P A E P E P A E
2

1 1

1 1 2 2 3 3

1

3

1

1
1

3
3

1

3
0

1

3

1

2

2

3
|

( ) |

| ( ) ( | ) ( ) |
b g b g

b g b g b g=
+ +

=
×

× + × + +

=

meØeefleyevOe efmeæevle SJeb yespe
ØecesÙe
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meebefKÙekeâer keâe heefjÛeÙe GoenjCe 4:  ceeve ueW efkeâ Skeâ SÛe.DeeF&.Jeer. hejer#eCe keâer efJeMJemeveerÙelee efvecveefueefKele

Øekeâej mes efveefo&° keâer ieF& nw~ SÛe.DeeF&.Jeer. heespeerefšJe JÙeefòeâÙeeW kesâ efueS hejer#eCe 90³ helee

ueieeves ceW Deewj 10³ helee ve ueieeves ceW me#ece nw~ SÛe.DeeF&.Jeer. mes mJeleb$e JÙeefòeâÙeeW kesâ

efueS hejer#eCe, 99³ mener helee ueieelee nw Ùeeveer SÛe.DeeF&.Jeer. vesiesefšJe yeleelee nw peyeefkeâ

1³ hejeref#ele JÙeefòeâÙeeW kesâ efueS SÛe.DeeF&.Jeer. heespeerefšJe yeleelee nw~ Skeâ yeÌ[er pevemebKÙee,

efpemeceW 0.1³ JÙeefòeâ SÛe.DeeF&.Jeer. «emle nw, ceW mes Skeâ JÙeefòeâ ÙeeÂÛÚÙee Ûegvee peelee nw

Deewj Gmekeâe hejer#eCe efkeâÙee peeves hej jesie efJe%eeveer SÛe.DeeF&.Jeer. keâer GheefmLeefle yeleelee nw~

keäÙee ØeeefÙekeâlee nw efkeâ Jen JÙeefòeâ JeemleJe ceW SÛe.DeeF&.Jeer heespeerefšye nw?

nue:  ceeve ueW E Ûegves ieS JÙeefòeâ kesâ JeemleJe cesW SÛe.DeeF&.Jeer. heespeerefšJe nesves keâer Iešvee

Deewj A JÙeefòeâ kesâ SÛe.DeeF&.Jeer. hejer#eCe ceW heespeerefšJe nesves keâer Iešvee keâes oMee&les nQ~ nceW

P (E|A)  %eele keâjvee nw~ meeLe ner E' Ûegves ieS JÙeefòeâ kesâ SÛe.DeeF&.Jeer. heespeerefšJe ve nesves

keâer Iešvee keâes oMee&lee nw~

mhe°leÙee {E, E'}pevemebKÙee ceW meYeer JÙeefòeâÙeeW kesâ ØeefleoMe& meceef° keâe Skeâ efJeYeepeve nw~

nceW %eele nw

P(E) = 0.1%  = 0.1/100 = 0.001

P(E) = 1 – P (E) = 0.999

P(A|E) = P  (JÙeefòeâ keâe hejer#eCe ceW SÛe.DeeF&.Jeer. heespeerefšJe oMee&vee peyeefkeâ efoÙee ieÙee

nw efkeâ Jen JeemleJe ceW SÛe.DeeF&.Jeer. heespeerefšJe nw) · 90³ · 9/10 · 0.9

Deewj P(A|E
2
) = P (JÙeefòeâ keâe hejer#eCe ceW SÛe.DeeF&.Jeer. heespeerefšJe oMee&vee peye efkeâ efoÙee

ieÙee nw efkeâ Jen JeemleJe ceW SÛe.DeeF&.Jeer. heespeerefšJe veneR nw) · 1³ · 0.01

Deye yespe-ØecesÙe Éeje

P E A
P E P A E

P E P A E P E P A E
( | )

( ) ( | )

( ) ( | ) ( ' ) ( / ' )

. .

. . . . .
.

=
+

−
×

× + × ×
= =

0 001 0 9

0 001 0 9 0 999 0 01 0 01

90

1089
0 083

Dele: Skeâ ÙeeÂdÛÚÙee Ûegves ieS JÙeefòeâ kesâ JeemleJe ceW SÛe.DeeF&.Jeer. heespeerefšJe nesves keâer

ØeeefÙekeâlee peye efkeâ %eele nw efkeâ Gmekeâe SÛe.DeeF&.Jeer. hejer#eCe heespeerefšJe nw, 0.083 nw~

GoenjCe 5:  Skeâ yeesuš yeveeves kesâ keâejKeeves ceW ceMeerveW Ùeb$eeæ A, B Deewj C kegâue Glheeove
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keâe ›eâceMe: 25³, 35³ Deewj 40³ yeesuš yeveeleer nw~ Fve ceMeerveeW kesâ Glheeove keâe

›eâceMe: 5, 4, Deewj 2 ØeefleMele Yeeie Kejeye $egefšhetCe& nQ~ yeesušeW kesâ kegâue Glheeove ceW mes

Skeâ yeesuš ÙeeÂÛÚÙee efvekeâeuee peelee nw Deewj Jen Kejeye heeÙee peelee nw~ Fmekeâer keäÙee

ØeeefÙekeâlee nw efkeâ Ùen yeesuš ceMeerve B Éeje yeveeÙee ieÙee nw~

nue:  ceeve efueÙee efkeâ IešveeSB B
1
, B

2
, B

3
 efvecve Øekeâej nw :

B
1
:  yeesuš ceMeerve A Éeje yeveeÙee ieÙee nw

B
2
:  yeesuš ceMeerve B Éeje yeveeÙee ieÙee nw

B
3  

: 
  
yeesuš ceMeerve C  Éeje yeveeÙee ieÙee nw

mhe° nw efkeâ IešveeSB B
1
, B

2
, B

3
 hejmhej DeheJepeea Deewj heefjhetCe& nw~ ceeve efueÙee efkeâ Iešvee

E efvecve Øekeâej nw : E  yeesuš Kejeye nw~ Iešvee E, IešveeDeeW B
1
 Ùee B

2
 Ùee B

3
 kesâ meeLe

Ieefšle nesleer nw~ efoÙee nw~

P(B
1
) = 25%  = 0.25,  P (B

2
) = 0.35  Deewj  P(B

3
)  = 0.40

hegve: P(E/B
1
) yeesuš kesâ Kejeye nesves keâer ØeeefÙekeâlee

peyeefkeâ efoÙee nes efkeâ Jen ceMeerve B Éeje efveefce&le nw · 5³ · 0.05

Fmeer Øekeâej P(E|B
2
) = 0.04,  P(E|B

3
) = 0.02

yespe-ØecesÙe Éeje nceW %eele nw efkeâ

P B E
P B P E B

P B P E B P B P E B P B P E B
2

2 2

1 1 2 2 3 3

|
( ) |

| | |
b g b g

b g b g b g b g b g b g=
+ + +

=
×

× + × + ×
= =

0 35 0 04

0 25 0 05 0 35 0 04 0 40 0 02

0 0140

0 0345

28
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. .

. . . . . .

.

.

GoenjCe 6:  Skeâ [e@keäšj keâes Skeâ jesieer keâes osKeves Deevee nw~ henues kesâ DevegYeJeeW mes Ùen

%eele nw efkeâ Gmekesâ š^sve, yeme, mketâšj Ùee efkeâmeer DevÙe Jeenve mes Deeves keâer ØeeefÙekeâleeSB ›eâceMe:

3/10, 1/5, 1/10 Ùee 2/5 nw Ùeefo Jen š^sve, yeme Ùee mketâšj mes Deelee nw lees Gmekesâ

osj mes Deeves keâer ØeeefÙekeâleeSB ›eâceMe: 1/4, 1/3, Ùee 1/12 nw, hejbvleg efkeâmeer DevÙe Jeenve

mes Deeves hej Gmes osj veneR nesleer nw~ Ùeefo Jen osj mes DeeÙee, lees Gmekesâ š^sve mes Deeves keâer

ØeeefÙekeâlee %eele keâerefpeS~

nue:  ceeve ueerefpeS efkeâ ‘[e@keäšj kesâ jesieer kesâ ÙeneB osj mes Deeves’ keâer Iešvee E  nw~ Ùeefo

[e@keäšj kesâ š^sve, yeme, mketâšj Ùee efkeâmeer DevÙe Jeenve Éeje Deeves keâer IešveeSB ›eâceMe: T
1
,

meØeefleyevOe efmeæevle SJeb yespe
ØecesÙe
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meebefKÙekeâer keâe heefjÛeÙe
T

2
, T

3

Deewj T
4 
nes lees

P(T
1
) = 3/10, P(T2) = 1/5,  P(T3) = 1/10  Deewj P(T

4
) = 2/5

  
 (efoÙee nw)

P(E|T
1
) · [e@keäšj kesâ š^sve Éeje Deeves hej osj mes hengBÛeves keâer ØeeefÙekeâlee · 1/4

Fmeer Øekeâej, P(E|T
2
) = 1/3,  P(E|T

3
) = 1/12 , P(E|T

4
) = 0  keäÙeeWefkeâ DevÙe Jeenve Éeje

Deves hej Gmes osjer veneR nesleer~ Deye yespe-ØecesÙe Éeje

P(T
1
|E) =  [e@keäšj Éeje osj mes Deeves hej š^sve Éeje Deeves keâer ØeeefÙekeâlee

=
P T P E T

P T P E T P T P E T P T P E T P T P E T

( ) |

| | | |

1 1

1 1 2 2 3 3 4 4

b g
b g b g b g b g b g b g b g b g+ + +

=
×

× + × + × + ×

= × =

3

1 0

1

4
3

1 0

1

4

1

5

1

3

1

1 0

1

1 2

2

5
0

3

4 0

1 2 0

1 8

1

2

Dele: DeYeer° ØeeefÙekeâlee 1/2 nw~

GoenjCe 7: Skeâ JÙeefòeâ kesâ yeejs ceW %eele nw efkeâ 4 ceW mes 3 yeej melÙe yeesuelee nw~ Jen

Skeâ heemes keâes GÚeuelee nw Deewj yeleueelee nw efkeâ Gme hej Deeves Jeeueer mebKÙee 6 nw~ Fme keâer

ØeeefÙekeâlee %eele keâerefpeS efkeâ heemes hej Deeves Jeeues mebKÙee JeemleJe ceW 6 nw~

nue: ceeve ueerefpeS efkeâ E ‘JÙeefòeâ Éeje heemes keâes GÚeue keâj Ùen yeleeves keâer efkeâ Gme hej

Deeves Jeeueer mebKÙee 6 nw’ keâer Iešvee nw~ ceeve ueerefpeS efkeâ S
1
, heemes hej mebKÙee 6 Deeves

keâer Iešvee Deewj S
2
 heemes hej mebKÙee 6 veneR Deeves keâer Iešvee nw~ leye

P(S
1
)  · mebKÙee 6 Deeves keâer Iešvee keâer ØeeefÙekeâlee · 1/6

P(S
2
) · mebKÙee 6 veneR Deeves keâer Iešvee keâer ØeeefÙekeâlee · 5/6

P(E|S
1
) · JÙeefòeâ Éeje Ùen yeleeves hej efkeâ heemes efkeâ mebKÙee 6 DeeF& nw peyeefkeâ heemes hej

Deeves Jeeueer mebKÙee JeemleJe ceW 6 nw, keâer ØeeefÙekeâlee · JÙeefòeâ Éeje melÙe yeesueves keâer

ØeeefÙekeâlee · 3/4

P(E|S
2
)  JÙeefòeâ Éeje Ùen yeleeves hej efkeâ heemes hej mebKÙee 6 DeeF& nw peyeefkeâ heemes hej Deeves

Jeeueer mebKÙee JeemleJe ceW 6 veneR nw, keâer ØeeefÙekeâlee · JÙeefòeâ Éeje melÙe veneR yeesueves keâer

ØeeefÙekeâlee · 1–3/4 · 1/4

Deye yespe-ØecesÙe Éeje
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P(S
1
|E) =  JÙeefòeâ Éeje Ùen yeleeves keâer ØeeefÙekeâlee efkeâ mebKÙee 6 Øekeâš ngF& nw, peye JeemleJe

ceW mebKÙee 6 nw~

=
+

=
×

× + ×

= × =
P S P E S

P S P E S P S P E S

1 1

1 1 2 2

1

6

3

4
1

6

3

4

5

6

1

4

1

8

24

8

3

8

b g b g
b g b g b g b g

|

| |

Dele: DeYeer° ØeeefÙekeâlee 3/8 nw~

ØeMveeJeueer

1. Ùeefo A Deewj B oes Ssmeer IešveeSB nQ efkeâ  P(A) ≠ 0 Deewj P(B/A) = 1, leye

(A)  A ⊂ B      (B)  B

⊂

A           (C)  B = 

ϕ

       (C)  A = 

ϕ

2.   Ùeefo P (A/B) > P(A), leye efvecve ceW mes keâewve mener nw~

(A)  P (B/A) < P(B)          (B) P(A 

∩

B) < P(A)  P (B)

(C)  P (B|A) > P(B)     (D) P(B|A) = P (B)

3. Ùeefo A Deewj B oes Ssmeer IešveeSB nQ efkeâ

P (A)  + P(B)  - P (A Deewj  B) = P(A), leye

(A)  P (B|A) = 1              (B)  P(A|B) = 1

(C)  P (B|A) = 0             (D) P(A|B) = 0

5.5 meejebMe

Fme DeYÙeeme kesâ cegKÙe efyevog efvecve Øekeâej mes nw~

•

Iešvee E keâer meØeefleyebOe ØeeefÙekeâlee peye efkeâ Iešvee F oer ieÙeer nw, efvecve Øekeâej mes

%eele keâer peeleer nw~

P E F
P E F

P F
P F|b g b g

b g b g=
∩

≠ 0

•

0 1 1≤ ≤ ′ = −

∪ = + − ∩

P E F P E F P E F

P E F G P E G P F G P E F G

| , | |

| | | |

b g b g b g
b g b g b g b g

•

P E F P E P F E P E∩ = ≠b g b g b g( ) | , 0

Ùee  P E F P F E F P F∩ = ≠b g b g b g( ) | , 0

• efÉheo yebšve Skeâ KeefC[le (Discrete) yebšve nw, ØelÙeskeâ DeefYeØeÙeesie otmejs

DeefYeØeÙeesieeW mes mJeleb$e neslee nw, leye n DeefYeØeÙeesieeW ceW r meHeâueleeDeeW keâer

ØeeefÙekeâlee :

meØeefleyevOe efmeæevle SJeb yespe
ØecesÙe
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efÉheo yebšve kesâ meYeer heo Ùeefo n DeefYeØeÙeesie nes lees Fme Øekeâej neWies

n n n n n

r

r n r n

n

n
C p q C p q C p q C p q0

0

1

1 1 0b g b g b g b g b g b g b g b g+ + +
− −

....

leLee Fve meYeer heoeW keâe Ùeesie 1 kesâ yejeyej neslee nw~

yespe-ØecesÙe (Bayes' Theorem) Ùeefo E
1
, E

2
 .....E

n
 Deefleefjòeâ IešveeSB nQ pees

efkeâ ØeefleoMe& meceef° S kesâ efJeYeepeve keâe efvecee&Ce keâjleer nQ DeLee&led E
1
, E

2
 .....E

n
Ùegicele:

DemebÙegòeâ nQ Deewj E E E Sn1 2∪ ∪ ∪ =.......  Deewj A keâesF& Ssmeer Iešvee nw efpemekeâer

ØeeefÙekeâlee MetvÙesòej nQ, lees

P E A
P E P A E

P E P A E

i n
i i

j j

j

n
|

|

|

, , . . . . . .b g b g b g
d i d i

= =

=

∑
1

1 2 3

• mebhetCe& ØeeefÙekeâlee keâer ØecesÙe (Theorem of Total Probability)

ceeve ueW {E
1
, E

2
 .....E

n 
} ØeefleoMe& meceef° S keâe Skeâ efJeYeepeve nw Deewj ceeve ueW

efkeâ ØelÙeskeâ Iešvee E
1
, E

2
 .....E

n 
keâer ØeeefÙekeâlee MetvÙeslej nw~ ceeve ueerefpeS A ØeefleoMe& meceef°

kesâ mebiele Skeâ Iešvee nw, leye,

=

meebefKÙekeâer keâe heefjÛeÙe
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Gòej ØeosMe jepeef<e& šC[ve cegkeäle
efJeMJeefJeÅeeueÙe, Fueeneyeeo

KeC[

2
mewæeefvlekeâ DeeJe=efòe efJelejCe
(Theorecital Frequency Distribution)

FkeâeF& -1 5

efÉheo yebšve SJeb heeÙemeve yebšve (Binomial Distribution

and Poison Distribution)

FkeâeF& -2 19

ØemeeceevÙe yebšve (Normal Distribution)

M.COM-04

JÙeeJemeeefÙekeâ meebefKÙekeâer
hejeceMe&-meefceefle

Øees0 veeiesMJej jeJe kegâueheefle - DeOÙe#e

[e@0 njerMeÛevõ peeÙemeJeeue Jeefj‰ hejeceMe&oelee - keâeÙe&›eâce mebÙeespekeâ

ßeer Sce0 Sue0 keâveewefpeÙee kegâuemeefÛeJe - meefÛeJe

efJe<eÙeiele mecheeove

Øees0 peieoerMe ØekeâeMe hetJe& kegâueheefle, hetJe& [erve SJeb efJeYeeieeOÙe#e JeeefCepÙe
mebkeâeÙe, hetJe& efveosMekeâ, ceese fvejyee, Fueeneyeeo
efJeMJeefJeÅeeueÙe, Fueeneyeeo

uesKekeâ

[e@0 jepesMe  efmebn Deefmemšsvš ØeesHesâmej, meebefKÙekeâerÙe efJeYeeie,
keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer

ieesjKehegj efJeMJeefJeÅeeueÙe, ieesjKehegj

 Gòej ØeosMe jepeef<e& šC[ve cegkeäle efJeMJeefJeÅeeueÙe, Fueeneyeeo

meJee&efOekeâej megjef#ele~ Fme hee"dÙe-meece«eer keâe keâesF& Yeer DebMe Gòej ØeosMe jepeef<e& šC[ve cegkeäle efJeMJeefJeÅeeueÙe keâer
efueefKele Devegceefle efueS efyevee, efceefceÙees«eeHeâ DeLeJee efkeâmeer DevÙe meeOeve mes hegve: Øemlegle keâjves keâer Devegceefle veneR nw~

Gòej ØeosMe jepeef<e& šC[ve cegkeäle efJeMJeefJeÅeeueÙe, Fueeneyeeo keâer Deesj mes ßeer  Sce0 Sue0 keâveewefpeÙee, kegâuemeefÛeJe
Éeje cegefõle SJeb ØekeâeefMele, ceeÛe& 2010
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Øemlegle hee"dÙe meece«eer ceW efJe<eÙe mes mecyeefvOele meYeer leLÙe SJeb efJeÛeej ceewefuekeâ ¤he mes uesKekeâ kesâ mJeÙeb kesâ nQ~



KeC[-2  heefjÛeÙe

JÙeJemeeefÙekeâ meebefKÙekeâer (M.Com.-04) hee"Ÿe ›eâce heebÛe KeC[eW ceW efJeYeeefpele

efkeâÙee ieÙee nw~ KeC[ oes mewæeefvlekeâ DeeJe=efòe efJelejCe (Theoretical Frequency Distribution)

Fme ›eâce ceW efÉleerÙe nw, pees oes FkeâeFÙeeW ceW efJeYeòeâ nw -

1. efÉheo yebšve SJeb heeÙemeve yebšve (Binoial Distribution and Poison Distribution)

2. ØemeeceevÙe yebšve  (Normal Distribution)

4
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FkeâeF&-1  efÉheo yebšve SJeb heeÙemeve yebšve (Binomial Distribu-

tion and Poison Distribution)

FkeâeF& keâer ¤hejsKee

1.1 GösMÙe

1.2 ØemleeJevee/heefjÛeÙe

1.3 ÙeeÂef<Úkeâ Ûej SJeb ØeeÙeefkeâlee yebšve

1.3.1 yeveewBueer yebšve

1.3.2 efÉheo yebšve

1.3.3 hJeeÙemeve yebšve

1.4 yeesOe ØeMve

1.1  GösMÙe

Fme FkeâeF& keâes heÌ{ves kesâ yeeo Deehe Fme ÙeesiÙe nes mekeWâies efkeâ :

• ÙeeÂefÛÚkeâ Ûej SJeb ØeeefÙekeâlee yebšve keâer OeejCee keâes mecePe mekeWâies

• efÉheo yebšve keâes mecePe mekeWâ,

• efÉheo yebšve kesâ GheÙeesie keâe %e%eve Øeehle keâj mekeWâ,

• hJeeÙemeve yebšve SJeb Gmekesâ GheÙeesie keâes mecePe mekeWâ,

1.2 heefjÛeÙe (Introduction)

mecebkeâeW keâe mebkeâueve ØeLeceleÙe:, DeLee&led, peye mecebkeâ henueer yeej Skeâ$e efkeâÙes peeles

nQ, lees Gvekeâe mJe¤he mekeâuevekeâlee& kesâ JÙeefòeâiele DeJeueeskeâve mes ØeYeeefJele jnlee nw~ Ùen efyeKejs

DeLeJee eflelej-efyelej kesâ ¤he ceW jnles nQ~ Fme Øekeâej kesâ mecebkeâeW kesâ keâesF& Yeer efve<keâ<e& veneR

efvekeâeuee pee mekeâlee nw~ Ssmes mecebkeâeW keâes efve<keâ<e& ÙeesiÙe DeLeJee GheÙeesie ÙeesiÙe yeveeves kesâ efueS

Fvekeâes JeieeakeâjCe (Classification) efkeâÙee peelee nw~~ JeieeakeâjCe mes mecebkeâeW keâes efveOee&efjle

cetuÙeeW DeLeJee mecetn Ùee Jeiee&vlejeW kesâ Devleie&le Øemlegle efkeâÙee peelee nw~ Fmekesâ Ghejevle mecebkeâ

efJeefYevve efJeMues<eCeeW SJeb efve<keâ<eeX kesâ efueS GheueyOe DeLeJee lewÙeej nes peeles nQ~ Fmes DeeJe=efòe

efJelejCe (frequency distribution) keâne peelee nw~ 6

DeeJe=efòe efJelejCe kesâ Éeje mebkeâefuele mecebkeâeW keâes efJeefYevve ÛejeW (Variables) kesâ

Devleie&le Øemlegle efkeâÙee peelee nw~ meeceevÙeleÙe: Ùen Skeâ leeefuekeâe (Table) kesâ ¤he ceW Øemlegle

efkeâÙee peelee nw~ efpemeceW Skeâ lejHeâ Ûej efoKeeS peeles nQ Deewj otmejer Deesj GvneR ÛejeW kesâ

Devleie&le efJeefYevve heo Øemlegle efkeâÙes peeles nQ~ FvneR Øemlegle heoeW keâes nce DeeJe=efòe (fre-

quency) kesâ ¤he ceW peeveles nQ Deewj Øeef›eâÙee keâes DeeJe=efòe efJelejCe keânles nQ~

(keâ) JeemleefJekeâ DeeJe=efòeÙeeW kesâ DeJeueeskeâve SJeb ØeÙeesie kesâ heMÛeeled efJeefYevve meb«eefnle

keâjvee, efpemes JeemleefJekeâ DeeJe=efòe efJelejCe (Actual frequency distribution)

keânles nQ~

(Ke) DeeJe=efòeÙeeW keâes efJeefYevve ieefCeleerÙe mecyevOeeW kesâ DeeOeej hej JÙeglhevve DeLeJee Øeehle

keâjvee, efpemes mewæeefvlekeâ DeeJe=efòe efJelejCe (Theoratical frequency

distribuition) keânles nQ~

mewæeefvlekeâ DeeJe=efòe efJelejCe kesâ Devleie&le, DeeJe=efòeÙeeW keâe efJelejCe, ieefCeleerÙe

efJeefOeÙeeW kesâ ØeÙeesie Éeje DeLeJee hetJe& efveOee&efjle mJeerke=âle ceevÙeleeDeeW kesâ DeeOeej hej efkeâÙee

peelee nw~ Fmekesâ Devleie&le ieefCeleerÙe jerefleÙeeW kesâ ØeÙeesie Éeje Dehesef#ele DeLeJee ØelÙeeefMele

DeeJe=efòeÙeeB %eele keâj ueer peeleer nQ~ Ùen Øeef›eâÙee ØeeefÙekeâlee kesâ efmeæevle hej DeeOeeefjle nesleer

nQ~ efkeâmeer owJe Ûej kesâ cetuÙe kesâ efueS efJeefYevve mecceevÙeeleeDeeW DeLeJee ØeeefÙekeâleeDeeW keâe

ÛegveeJe keâjves keâer Øeef›eâÙee keâes ØeeefÙekeâlee yebšve (efJelejCe) keâne peelee nw~ Fme Øekeâej kesâ

efJelejCe ceW meYeer DeeJe=efòe (consequent) ØeeefÙekeâleeDeeW keâe Ùeesie 1 (Skeâ) Deevee ÛeeefnS~

Dele: nce keân mekeâles nQ efkeâ Ssmes efJelejCe, efpevnW ieefCeleerÙe jerefleÙeeW Éeje efveieefcele

DeLeJee Øeehle efkeâÙee peelee nw, keâes mewæeefvlekeâ DeeJe=efòe efJelejCe DeLeJee ØeeefÙekeâlee efJelejCe

(theoretical or probability distribution) keâne peelee nw~

mewæeefvlekeâ DeeJe=efòe efJelejCe Éeje oer ieF& heefjefmLeefleÙeeW ceW DeeJe=efòe efJelejCe kesâ

mJe¤he keâes Øemlegle keâjkesâ DeefveefMÛeleleeDeeW mes yeÛee pee mekeâlee nw~ efJeefYevve Øekeâej kesâ

efJeMues<eCeeW ceW DeeJe=efòe efJelejCe mes MeesOekeâlee& keâes mecyeefvOele efJe<eÙeeW ceW GefÛele efveCe&Ùe uesves

ceW meneÙelee Øeehle nesleer nw~ Fmekesâ Éeje YeeJeer IešveeDeeW keâe hetJee&vegceeve mejuelee SJeb Megælee

Éeje efkeâÙee pee mekeâlee nw~ JÙeJemeeÙe SJeb JeeefCepÙe mes pegÌ[s efJeefYevve ceeceueeW ceW mewæeefvlekeâ

(ØeeefÙekeâlee) DeeJe=efòe efJelejCe kesâ DeeOeej hej efve<keâ<e& Øeehle efkeâÙee pee mekeâlee nw~ mewæeefvlekeâ

DeeJe=efòe efJelejCe, ieefCeleerÙe heæefle hej DeeOeeefjle nesves kesâ keâejCe JeemleefJekeâ efJelejCeeW kesâ

mewæeefvlekeâ DeeJe=efòe efJelejCe
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Deefle efvekeâÙe nesles nQ~ Fvekeâe ØeÙeesie JeemleefJekeâ heefjefmLeefleÙeeW kesâ JeCe&ve DeLeJee efveJe&Ûeve kesâ

efueÙes efkeâÙee peelee nw~

mewæeefvlekeâ DeeJe=efòe kesâ efJelejCe kesâ Øekeâej (Types of Theoretical Fre-

quency Distribution)

mewæeefvlekeâ DeeJe=efòe efJelejCeeW keâe efÉheo efJelejCe, keâeF& efJelejCe, ØemeeceevÙe efJelejCe

Deeefo kesâ Éeje DeOÙeÙeve efkeâÙee pee mekeâlee nw~ JÙeJeneefjkeâlee kesâ Âef°keâesCe mes mewæeefvlekeâ

DeeJe=efòe efJelejCe kesâ leerve Øekeâej nesles nQ -

(1) efÉheo efJelejCe (Binomial Distribution)

(2) heeÙemeve efJelejCe (Poisson Distribution)

(3) ØemeeceevÙe efJelejCe (Normal Distribution)

1.3  ÙeeÂefÛÚkeâ Ûej SJeb ØeeÙeefkeâlee yebšve

Ùeefo oes efmekeäkesâ GÚeues peeÙeW lees efvecveefueefKele Out comes Øeehle neWies : {HH, HT,

TH, TT}  peneB H efÛeòe leLee T heš keâes oMee&lee nw~ Ùeefo H keâer mebKÙee r mes oMee&F& peeÙe

lees Thej efoÙes ieÙes ØeÙeesie ceW r keâer mebYeeefJele cetuÙe neWieer 0, 1, 2 Deewj ØelÙeskeâ cetuÙe keâer

Skeâ ØeeefÙekeâlee nesieer~ ØeÙeesie kesâ out comes  hej DeeOeeefjle Ùen JeemleefJekeâ Ûej r efJeefYevve

cetuÙe OeejCee keâjsiee Deewj Fmekesâ ØelÙeskeâ cetuÙe keâer Skeâ ØeeefÙekeâlee nesieer, Ssmes DeefveefMÛele

JeemleefJekeâ Ûej r  keâes ÙeeÂefÛÚkeâ Ûej keânles nQ~ Ûej r kesâ meYeer mebYeeefJele cetuÙeeW keâe Gvekeâer

ØeeefÙekeâleeDeeW kesâ meeLe ØeoMe&ve Ûej keâe ØeeefÙekeâlee yebšve keânueelee nw~

efÛeòe mebKÙee keâe ØeeefÙekeâlee yebšve efvecveefueefKele ¤he ceW oMee&Ùee peelee nw :

r P(r)

o
1

4

1

1

2

2

1

4

efÉheo yebšve SJeb heeÙemeve yebšve

8

peneB Ûej kesâJeue Demelele ceeve ner nes mekeâlee nes lees Ssmes Ûej keâes Demelele ÙeeÂefÛÚkeâ

Ûej keânles nQ Deewj mebyebefOele yebšve keâes Demelele ØeeefÙekeâlee yebšve keânles nQ~

Ùeefo nce leerve efmekeäkesâ GÚeues Deewj efÛeòe heÌ[ves Jeeues efmekeäkeâeW keâer mebKÙee r mes ØeoefMe&le

keâjW lees keâe ØeeefÙekeâlee yebšve efvecveefueefKele ¤he ceW ØeoefMe&le efkeâÙee peeÙesiee :-

r P(r)

o

1

2

3

melele ÙeeÂefÛÚkeâ Ûej :

Ùeefo Devlejeue [0 1] mes keâesF& efyevog Ûegvee peeÙe Deewj Gme efyevog keâer otjer, cetue efyevog

mes X Éeje oMee&F& peeÙe lees X Skeâ melele Ùeeod=efÛÚkeâ Ûej keânueelee nw~ Ùeefo efkeâmeer melele

ÙeeÂefÛÚkeâ Ûej X mes mebyebefOele Skeâ Heâueve  nes efpememes~

lees melele Ûej X keâe ØeeefÙekeâlee IevelJe Heâueve keânueelee nw~ Ùeefo Ûej X keâe efJemleej [a,b]

nes, lees  

ceeOÙe SJeb ØemejCe :

efkeâmeer Demelele Ûej X keâe ØeeefÙekeâlee yebšve efvecveefueefKele nw :

x : x
1

x
2

x
3

.......... x
n

P(x) : p
1

p
2

p
3

......... p
n

Ûej keâer ØelÙeeMee efvecveefueefKele ¤he mes heefjYeeef<ele keâer peeleer nw:

E x x pi i

c

n

b g =
=

∑
1

mewæeefvlekeâ DeeJe=efòe efJelejCe
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E(x)  Ûej  keâe ceeOÙe keânueelee nw~

Ûej keâe ØemejCe efvecveefueefKele ¤he mes heefjYeeef<ele efkeâÙee peelee nw:

V x E x E xb g b g= −
2

     = −E x E x2 2c h b g[ ]

     Ùeefo efkeâmeer meleled ÙeeÂdefÛÚkeâ Ûej keâe ØeeefÙekeâlee IevelJe Heâueve nes lees Fmekesâ ceeOÙe SJeb

ØemejCe efvecveefueefKele ¤he ceWs heefjYeeef<ele efkeâÙes peeles nQ:

ceeOÙe  = = ≤ ≤zE x x f x dx a x b
a

bb g b g ,

          
V x x E x f x dx

x f x dx E x

a

b

a

b

b g b g b g
b g b g

= −

= −

z
z

2

2 2

Demelele ØeeefÙekeâe yebšve

1.3.1  yeveezueer yebšve

Ùeefo efkeâmeer ØeÙeesie ceW kesâJeue oes hejmhej DeheJepeea heefjCeece neW lees Skeâ keâes meHeâuelee

leLee otmejs keâes DemeHeâuelee keânWies~ ceeveeefkeâ meHeâuelee Øeehle nesves keâer ØeeefÙekeâlee p nw lees

DemeHeâuelee keâer ØeeefÙekeâlee q = 1-p  nesieer~ Ùeefo x meHeâuelee keâer mebKÙee nes lees x  keâe yebšve

yeveezueer yebšve keânueelee nw~ x keâes yeveezueer Ûej keânles nQ~ x keâe yebšve efvecveefueefKele ¤he ceW

oMee&Ùee peeÙesiee~

X p(x)

O q

1 p

Ûej X  keâe ceeve O nesiee Ùeefo DemeHeâuelee Øeehle nesieer Deewj X  keâe ceeve 1 nesiee

Ùeefo meHeâuelee Øeehle nesieer~

GoenjCe:  Ùeefo Skeâ efmekeäkeâe GÚeuee peeÙe lees oes mebYeeefJele heefjCeece neWies~ (i)

efmekeäkeâe efÛeòe efiejsiee Ùee (ii) efmekeäkeâe heš efiejsiee~

Ùeefo efÛeòe efiejves keâes meHeâuelee ceevee peeÙe Deewj heš efiejves keâes DemeHeâuelee ceevee

peeÙe lees meHeâueleeDeeW keâer mebKÙee keâe ceeve nesiee O Deewj 1,

efÉheo yebšve SJeb heeÙemeve yebšve
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P x o

P x

( )= =

= =

1

2

1
1

2
b g

Deewj Ûej keâe yebšve yeveezueer yebšve nesiee~

1.3.2   efÉheod yebšve

Skeâ ÙeeÂefÛÚkeâ ØeÙeesie ceW oes mebYeJe heefjCeece meHeâuelee leLee DemeHeâuelee nQ~ ceeveeefkeâ

-p  meHeâuelee keâer ØeeefÙekeâlee nw Deewj DemeHeâuelee keâer ØeeefÙekeâlee q = 1-p  nw~ Ùeefo Fme ØeÙeesie

keâes yeej oesnjeÙee peeÙe Deewj meHeâueleeDeeW keâer r mebKÙee nes lees kesâ yebšve keâes efÉheo yešve

keânles nQ Deewj r keâes efÉheo Ûej keânles nQ~

efÉheo yebšve keâer efvecveefueefKele mebkeâuheveeÙeW nQ :

1. meYeer yeveezueer ØeÙeeme mJeleb$e nesles nQ :

2. ØelÙeskeâ ØeÙeeme kesâ heejmheefjkeâ DeheJepeea heefjCeece oes nesles nQ~ Skeâ meheuelee Deewj

otmeje DemeHeâuelee~

3. meYeer ØeÙeemeeW ceW meHeâuelee keâer ØeeefÙekeâlee efmLej jnleer nw~

4. ØeÙeemeeW keâer hegvejeJe=efòe meceeve efmLeefleÙeeW ceW keâer peeleer nw~

5. ØeÙeemeeW keâer mebKÙee efveefMÛele nesleer nw~

GoenjCe :

Ùeefo ØeÙeesie Skeâ yeej efkeâÙee peeÙe lees heefjCeece neWies F S,l q  Ùeefo r meHeâueleeDeeW keâer
mebKÙee nes lees r  keâe yebšve nesiee :

r P(r)

O q

1 p

Ùeefo ØeÙeesie oes yeej efkeâÙee peeÙe lees heefjCeece neWies : {FF, FS, SF, SS}

r keâe yebšve nesiee

r P(r)

mewæeefvlekeâ DeeJe=efòe efJelejCe
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O q2

1 2qp

2 p2

Ùeefo n yeveezueer ØeÙeemeeW ceW meHeâueleeDeeW keâer mebKÙee r mes oMee&Ùeer peeÙe lees

P r C p q r n

Where C
n

r n r

n

r

r n r

n

r

b g

b g

= =

=
−

−
, , , , ......, .

!

! !

0 1 2

n ØeÙeemeeW ceW meHeâueleeDeeW keâer mebKÙee kesâ yebšve keâes efÉheo yebšve keânles nQ Deewj r keâes

efÉheo Ûej keânles nQ~

ceeOÙe · E (r)

       

=

=
−

=
−

− −

=

−

=

−

=

∑

∑

∑

r P r

r
n

r n r
p q

r
n n

r r n r
p q

r

n

r n r

r

n

r n r

r

n

b g

b g
b g
b g b g

0

0

0

1

1

!

! !

!

!

 

=
−

− −

=
−

− −

= +

=

∑

∑

−

− −

−

n
n

r n r
p q

np
n

r n r
p q

np q p

np

r n r

r n r

n

1

1

1

1

1

1

b g
b g b g
b g
b g b g
b g

!

! !

!

! !

ØemejCe  = E [r - E (r)]2

= E (r2) – [E(r)]2

                      

=
−

−

= + −

=

−

=

∑ r
n

r n r
p q n p

npq n p n p

npq

r n r

r

n
2 2 2

0

2 2 2 2

!

! !b g

efÉheo yebšve SJeb heeÙemeve yebšve
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GoenjCe :

Ún heemes 729 yeej HeQâkesâ ieÙes~ keâce mes keâce leerve heemeeW Éeje heeBÛe Ùee Ún efoKeeves

keâer ØelÙeeefMele DeeJe=efòe keäÙee nesieer ?

nue :

Skeâ heemes Éeje heeBÛe Ùee Ún Øeehle keâjves keâer mecYeeJevee -

p =
2

6
 Ùee  nesieer~

Dele: 

q

nesieer~

GoenjCe ceW Ún heemes efoS ngS nQ leLee FvnW 729 yeej HeWâkeâe ieÙee nw,

Dele: efÉheo efJemleej efvecve Øekeâej nesiee -

keâce mes keâce leerve heemeeW Éeje heeBÛe Ùee Ún efoKeeves keâer ØelÙeeefMele DeeJe=efòe

=
F
HG
I
KJ
F
HG
I
KJ +

F
HG
I
KJ
F
HG
I
KJ

L
N
M
M

+
F
HG
I
KJ
F
HG
I
KJ +

F
HG
I
KJ
O
Q
PP

729
2

3

1

3

2

3

1

3

2

3

1

3

1

3

6
3

3 3

6
4

2 4

6
5

5

6
6

6

C C

C C

=
× × ×

×
+

× ×

×
+

×
+

L
NM

O
QP

= + + +

729

3

6 5 4 2

3 2

6 5 2

2 1

6 2

1
1

729

729
160 60 12 1

6

3 2

· 233 nesieer~

GoenjCe :

Yeejle kesâ efkeâmeer #es$e ceW 4 yeÛÛeeW Jeeues 4,096 heefjJeej ÙeeÂefÛÚkeâ ¤he ceW Ûegves

ieÙes efpevekesâ efueS ueÌ[keâe hewoe nesves keâer ØeeefÙekeâlee 1/2 nw~ heefjJeej ceW 0,1,2,3 leLee

4 ueÌ[kesâ nesves keâer ØeeefÙekeâlee %eele keâjles ngS 4,096 heefjJeejeW keâe ØelÙeeefMele efJeJejCe %eele

keâerefpeS~ meceevlej ceeOÙe leLee Øeceehe efJeÛeueve keâer ieCevee Yeer keâerefpeS~

mewæeefvlekeâ DeeJe=efòe efJelejCe
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nue :

ceevee x = 4 yeÛÛeeW Jeeues heefjJeej ceW ueÌ[keâeW keâer mebKÙee

leye  x = x : 0, 1, 2, 3, 4

ceevee p =  Skeâ ueÌ[keâe hewoe nesves keâer ØeeÙeefkeâlee · 
1

2

q  =  Skeâ ueÌ[keâe hewoe ve nesves keâer ØeeefÙekeâlee · 

1

2

n  = 4,   heefjJeej ceW yeÛÛeeW keâer mebKÙee

N = 4096  heefjJeejeW keâer mebKÙee

P x x C p q x nn

x

x n x
= = =

−b g , , , ,....,0 1 2

mebiele ØelÙeeefMele DeeJe=efòe N q p
n

. + = +
F
HG
I
KJb g 4096

1

2

1

2

4

 kesâ Øemeej mes Øeehle

nesieer :

4096
1

2

1

2
4096

1

16

4

16

6

16

4

10

1

16

256 1024 1536 1024 256

4

+
F
HG
I
KJ = + + + +

F
HG

I
KJ

= + + + +

Dele: DeYeer° mewæeefvlekeâ efÉheo efJelejCe nw :

yeÛÛeeW keâer mebKÙee heefjJeejeW keâer mebKÙee

(x) (f)

0 256

1 1024

2 1536

3 1024

4 256

Ùeesie 4096

met$e kesâ Devegmeej, meceevlej ceeOÙe

M = n.p. = 4 x 1/2 = 2

Øeceehe efJeÛeueve ,  σ = n p q

                 
= × ×

=

4
1

2

1

2

1

efÉheo yebšve SJeb heeÙemeve yebšve

=
1

2
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GoenjCe -

Ùen ceeveles ngS efkeâ DeeOeer pevemebKÙee Meekeâenejer nw, Dele: efkeâmeer JÙeefòeâ kesâ

Meekeâenejer nesves keâer mecYeeJevee  nw, Deewj Ùen Yeer ceeveles ngS efkeâ 100 DevJes<ekeâeW ceW mes

ØelÙeskeâ 10 JÙeefòeâÙeeW keâe ØeefleoMe& Gvemes Ùen hetÚlee nw efkeâ Jes Meekeâenejer nQ Ùee veneR, lees

efkeâleves DevJes<ekeâ Ùen efjheesš& keâjWies efkeâ leerve Ùee Fmemes keâce ueesie Meekeâenejer nQ?

nue :  meheâuelee (p) leLee Demeheâuelee (q) keâer mecYeeJevee

efÉheo efJemleej 

= + + + + + +

+ + + +

p p q p q p q p q p q

p q p q p q pq q

10 9 8 2 7 3 6 4 5 5

4 6 3 7 2 8 9 10

10 45 120 210 252

210 120 45 10

0,1,2 Deewj 3 kesâ efueS Ùen -

p p q p q p q
10 9 8 2 7 3

10 9 8 2 7 3

10

10 45 120

1

2
10

1

2

1

2
45

1

2

1

2
120

1

2

1

2

1

2
1 10 45 120

+ + +

=
F
HG
I
KJ +
F
HG
I
KJ
F
HG
I
KJ +
F
HG
I
KJ
F
HG
I
KJ +

F
HG
I
KJ
F
HG
I
KJ

=
F
HG
I
KJ + + +b g

100 DevJes<ekeâeW kesâ efueS

=
F
HG
I
KJ + + +

= =

100
1

2
1 10 45 120

1719 17

10

b g
. .Approx

DeLee&led 17 DevJes<ekeâ Ùen efjheesš& keâjWies efkeâ leerve Ùee Fmemes keâce JÙeefòeâ Meekeâenejer
nQ~

1.3.3   hJeeÙemeve yebšve

efÉheo yebšve ceW r ØeÙeemeeW ceW meHeâueleeÙeW heeves keâer ØeeefÙekeâlee

p r C p qn

r

r n rb g = −    nesleer nw~ Ùeefo p keâe ceeve yengle keâce nes leLee n keâe ceeve

yengle DeefOekeâ nes hejvleg np keâe ceeve heefjefcele DeÛej nes (ceevee np = m) lees efÉheo yebšve

ceW  p r e
m

r

m
r

b g→ −

!
 peye 

mewæeefvlekeâ DeeJe=efòe efJelejCe
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ceeveeefkeâ x Skeâ Demelele ÙeeÂefÛÚkeâ Ûej nw efpemekesâ ceeve r «enCe keâjves keâer ØeeefÙekeâlee

P x r e
m

r
r

m
r

= = =
−b g

!
, , , ,.........0 1 2

 Éeje JÙeòeâ keâer pee mekeâleer nes lees x kesâ

ØeeefÙekeâlee yebšve keâes hJee@Ùemeve yebšve keânles nQ peneB m Fmekeâe ØeeÛeue nw~ hJee@Ùemeve yebšve Gve
heefjefmLeefleÙeeW ceW ueeiet neslee nw peneB Iešvee Iešves keâer ØeeefÙekeâlee yengle keâce nesleer nw~

hJee@Ùemeve Ûej kesâ GoenjCe :

1. efkeâmeer Je<e& efkeâmeer ceneceejer mes cejves JeeueeW keâer mebKÙee~

2. efkeâmeer DevegYeJeer šeFefhemš Éeje Øeefle he=‰ keâer ieF& $egefšÙeeW keâer mebKÙee~

3. yues[ kesâ hewkesâš ceW oes<ehetCe& yues[eW keâer mebKÙee~

4. efkeâmeer veiej ceW Øeefleefove nesves Jeeueer DeelcenlÙeeDeeW keâer mebKÙee~

5. efkeâmeer hegmlekeâ kesâ Øeefle he=‰ hej cegefõle ieueefleÙeeW keâer mebKÙee~

hJee@Ùemeve yebšve kesâ ceeOÙe leLee ØemejCe:

ceeOÙe · m

ØemejCe · m

GoenjCe : efkeâmeer Glheeove keâe efvejer#eCe keâjves hej Øeefle FkeâeF& 2 oes<e heeS peeles nw~
hJeeÙemeve yebšve keâe GheÙeesie keâjles ngS efyevee efkeâmeer oes<e, 3 oes<e Ùee 4 oes<e Jeeueer

FkeâeFÙeeW kesâ heeS peeves keâer ØeeefÙekeâlee %eele keâerefpeS~ (efoÙee nw e–2 = 0.135 )

nue : ceevee x =  Øeefle FkeâeF& oes<eeW keâer mebKÙee

leLee p x p x x e
m

x
x

m
x

( )
!

, , , ,....,= = = = ∞
−b g 0 1 2

ÙeneB  m = 2

            

p e

p p m

0

2

1 0

0135

135 2 0 27

b g

b g b g

= =

= × = × =

−
.

. .

            

p p
m

p p
m

p p
m

2 1

3 2

4 3

2
0 27

2

2
0 27

3
0 27

2

3
0 18

4
0 27

2

4
0 9

b g b g

b g b g

b g b g

= × = × =

= × = × =

= × = × =

. .

. .

. .

efÉheo yebšve SJeb heeÙemeve yebšve
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Fme Øekeâej,

keâesF& Yeer oes<e ve heeÙes peeves keâer ØeeefÙekeâlee · p
0

0135b g = .

leerve oes<e heeÙes peeves keâer ØeeefÙekeâlee · p
3

0 18b g = .

Ûeej oes<e heeÙes peeves keâer ØeeefÙekeâlee ·  p
4

0 9b g = .

GoenjCe : Skeâ keâcheveer efyepeueer kesâ yeuye yeveeleer nw~ yeuye kesâ oes<ehetCe& nesves keâer ØeeefÙekeâlee
0.02 nw~ 500 yeuyeeW kesâ Skeâ ueoeve ceW 5 oes<ehetCe& yeuye nesves keâer keäÙee
ØeeefÙekeâlee nw?

nue : ceevee x, 500 yeuyeeW kesâ Skeâ ueoeve ceW oes<ehetCe& yeuyeeW keâer mebKÙee

n = 500, p = 0.02

Dele: m = np = 500 x 0.02 = 10

leLee p x p x x e
m

x
xm

x

b g b g= = = = ∞
−

!
, , ,....,0 1

DeYeer° ØeeefÙekeâlee = =
−p e

5

10
510

5b g !

· 0.0375

GoenjCe : Skeâ efheve efvecee&lee peevelee nw efkeâ Gmekesâ Glheeove keâe 5³ oes<ehetCe& neslee nw~ Jen
efheveeW keâes 100-100 kesâ hewefkeâšeW ceW yesÛelee nw leLee Ùen ieejCšer oslee nw efkeâ
hewefkeâš ceW 4 mes DeefOekeâ oes<ehetCe& efheve veneR nw~ Fmekeâer keäÙee ØeeefÙekeâlee nw efkeâ ØelÙeskeâ
hewefkeâš ieejCšer keâer hegef<š keâjsiee?

nue : oes<ehetCe& efheve nesves keâer ØeeefÙekeâlee, p = 5% Ùee 0.05

ceevee x, 100 efheveeW kesâ hewefkeâš ceW oes<ehetCe& efheveeW keâer mebKÙee p = 0.05 leLee

n=100

leLee

∴

p p
m

1 0
1

0 0067
5

7
0 0335b g b g= × = × =. .

mewæeefvlekeâ DeeJe=efòe efJelejCe



17

p p
m

p p
m

p p
m

2 1

3 2

4 3

2
0 0335

5

2
0 0838

3
0 0834

5

3
01397

4
01397

5

4
01746

b g b g

b g

b g b g

= × = × =

= × = × =

= × = × =

. .

. .

. .

p (hewefkeâš ieejCšer keâer hegef° keâjsiee)

· p (4 mes DeefOekeâ oes<ehetCe& efheve ve neW)

= − + + + +

=

1

05617

0 1 2 3 4
p p p p pb g b g b g b g b g

.

GoenjCe : keâej efkeâjeÙes hej osves Jeeueer Skeâ mebmLee kesâ heeme oes keâejW nQ efpevnW Jen Øeefle efove

efkeâjeÙes hej osleer nQ~ Øeefleefove Skeâ keâej kesâ efueS ceebieeW keâer mebKÙee hJee@meve yebšve kesâ DeeOeej

hej efJeleefjle nw efpemekeâe ceeOÙe 1.5 nw~ Gve efoveeW keâe Devegheele %eele keâerefpeS~ peye (i) keâesF&

Yeer keâej ØeÙeesie ve keâer ieF& nes Deewj (ii) peye kegâÚ ceebie keâes DemJeerkeâej keâjvee heÌ[s~

nue :  ceevee x, keâej keâer ceebie

leye p x x e
m

x

m
x

= =
−b g

!
,       peneB m = 1.5

(i) keâesF& Yeer keâej ØeÙeesie ve keâer ieÙeer keâe DeLe& nw ceebie MetvÙe nw~

∴ DeYeer° ØeeefÙekeâlee · 

p x e em
= = = =

− −0 0 22311 5b g . .

(ii) ceebie DemJeerkeâej keâjves keâe DeLe& nw, ceebie 2 mes DeefOekeâ nes

∴ DeYeer° ØeeefÙekeâlee · 

p x p x> = − ≤2 1 2b g b g= − + +

= − + +
L
NM

O
QP

= − + × + ×
L
N
M
M

O
Q
P
P

= −

=

− − −

1

1
2

1 0 2231 0 2231 15 0 2231
15

2

1 0 8087

01913

0 1 2

2

2

p p p

e e m e
mm m m

b g b g b g

b g b g

. .

. . . .
.

.

.
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1.4  yeesOe ØeMve

1. mewæeefvlekeâ efJelejCe keâe keäÙee DeLe& nw~ efÉheo yebšve keâe JeCe&ve keâerefpeS~

2. efÉheo efJelejCe hej Gve oMeeDeeW efpeveceW Jen Glhevve neslee nw leLee Gmekeâer ØecegKe

efJeMes<eleeDeeW keâe JeCe&ve keâjles ngS Skeâ efšhheCeer efueefKeS~

3. hJeeÙemeve yebšve keâer heefjYee<ee oerefpeS SJeb Gmekesâ ØecegKe ue#eCeeW keâes mhe° keâerefpeS~

4. efÉheo yebšve keâye hJeeÙemeve yebšve keâer Deesj ØeJe=òe neslee nw? Deehe efkeâve heefjefmLeefleÙeeW

ceW efÉheo efJelejCe kesâ mLeeve hej hJeeÙemeve yebšve keâe ØeÙeesie keâjWies?
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FkeâeF&-2 meeceevÙe yebšve (Normal Distribution)

FkeâeF& keâer ¤hejsKee

2.0 GösMÙe

2.1 heefjÛeÙe

2.2 ØemeeceevÙe yebšve

2.3 #es$eHeâue osKeves keâer efJeefOe

2.0 GösMÙe

Fme FkeâeF& keâes heÌ{ves kesâ yeeo Deehe Fme ÙeesiÙe nes mekeWâies efkeâ :

• ØemeeceevÙe yebšve keâer OeejCee SJeb GheÙeesefielee keâe %eeve Øeehle keâj mekeWâ,

• ØemeeceevÙe Je›eâ kesâ #es$eHeâue osKeves keâer efJeefOe keâe %eeve Øeehle keâj mekeWâ~

2.1 heefjÛeÙe

Demelele owJe ÛejeW kesâ efJelejCe ceW efÉheo SJeb heeÙemeve efJelejCe GheÙeesieer nesles nQ~

melele owJe ÛejeW kesâ efJelejCe keâes ØemeeceevÙe (ØeeefÙekeâlee) efJelejCe keâne peelee nw~ ØemeeceevÙe

efJelejCe efJeefYevve ceevÙeleeDeeW hej DeeOeeefjle neslee nw pees efvecve nw -

(i) Iešvee keâes ØeYeeefJele keâjves Jeeues keâejkeâ mJelev$e nQ

(ii) Iešvee Deveskeâ keâejkeâeW mes ØeYeeefJele nes mekeâleer nQ, ØelÙeskeâ keâe cenlJe meceeve neslee

nw~

(iii) DeefOekeâlece DeeJe=efòeÙeeb meceevlej ceeOÙe kesâ meefVekeâš nesleer nQ~

(iv) keâejkeâeW keâe ØeYeeJe efYevve IešveeDeeW hej efYevve-efYevve nesle nw~

2.2 ØemeeceevÙe yebšve :

ØemeeceevÙe yešve Skeâ melele yebšve nw~ Fmekeâe ØeeefÙekeâlee IevelJe Heâueve efvecveefueefKele

¤he ceW ØeoefMe&le efkeâÙee peelee nw :

f x e
x m

xb g = −F
HG
I
KJ − ∞ < < ∞

−1

2

1

2

2

σ π σ
, .

ÙeneB m Deewj σ
2  Fmekesâ ØeeÛeue nQ~

ceeOÙe SJeb ØemejCe : 20

ceeOÙe · E (x) = m

ØemejCe · V xb g = σ
2

Ùeefo x Skeâ ØemeeceevÙe Ûej nQ efpemekeâe ceeOÙe m SJeb ØemejCe σ
2  nw lees z

x m
=

−

σ

Skeâ ØemeeceevÙe Ûej nesiee efpemekeâe ceeOÙe MetvÙe SJeb ØemejCe Skeâ nesiee~ Ssmes Ûej z keâes ceevekeâ

ØemeeceevÙe Ûej keânles nQ Deewj Fmekesâ yebšve keâes ceevekeâ ØemeeceevÙe yebšve keânles nQ efpemekeâe

ØeeefÙekeâlee IevelJe Heâueve efvecveefueefKele ¤he mes oMee&Ùee peelee nw:

f x e z
z

zb g = − ∞ < < ∞
−1

2

2

π
,

Ùeefo p meHeâuelee keâer ØeeefÙekeâlee Jeeues n ØeÙeemeeW mes Øeehle r Skeâ efÉheo Ûej nes lees

r np

npq

−

 keâe yebšve Skeâ ceevekeâ ØemeeceevÙe yebšve nesiee peye Deewj p DelÙeefOekeâ

Úesše ve nes~ FmeerefueÙes keâne peelee nw efkeâ Ùeefo p DelÙeefOekeâ Úesše ve nes Deewj n keâe ceeve

DelÙeefOekeâ nes lees efÉheod yebšve ØemeeceevÙe yebšve keâer lejHeâ De«eefmele neslee nw~

(i)  ØemeeceevÙe Je›eâ Skeâ melele Je›eâ neslee nw~

(ii)  ØemeeceevÙe Je›eâ hetCe&¤he mes meceefcele neslee nw~ Ùen Je›eâ IeCšer kesâ Deekeâej keâe

nes, neslee nw~ Ùeefo Meer<e& efyevog mes DeeOeej jsKee hej uecye [euee peeÙe lees Ùen uecye Je›eâ

kesâ #es$eHeâue keâes oes yejeyej YeeieeW ceW efJeYeeefpele keâjsiee~ Ùeefo Fmekesâ Skeâ Deesj kesâ DeeOes Yeeie

keâes ceesÌ[e peeÙe lees Ùen otmejs DeeOes Yeeie keâes hetCe&le:{keâ uesiee~

(iii) hetCe& meceefcele yebšve nesves kesâ keâejCe Fme yebšve ceW ceeOÙe · ceeefOÙekeâe · yenguekeâ

(iv) Ùen Skeâ ner YetefÙe‰keâ Jeeuee neslee nw keäÙeeWefkeâ Fmekesâ Je›eâ ceW DeefOekeâlece TBÛeeF&

Skeâ ner mLeeve hej nesleer nw~

(v)  Fme Je›eâ kesâ oesveeW efmejs Skeâ ner Øekeâej mes oesveeW Deesj yeÌ{les nQ~ Jes DeeOeej jsKee

kesâ efvekeâšlece nesles peeles nQ hej Gvekeâe mheMe& veneR keâjles~ Je›eâ oesveeW efoMeeDeeW ceWb Devevle keâer

Deesj De«emej neslee nw~

Ùeefo f(x) Skeâ ceevekeâ ØemeeceevÙe yebšve keâe ØeeefÙekeâlee IevelJe Heâueve Je›eâ nw lees

mewæeefvlekeâ DeeJe=efòe efJelejCe
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f z dz

f z dz

p a z b f z dz

f z dz f z dz

a

b

a

oa

( )

( ) .

=

=

≤ ≤ =

=

−∞

∞

∞

−

z
z

z
zz

1

0 5

0

0

b g b g

b g b g

Fme yebšve keâe DelÙeeefOekeâ GheÙeesie neslee nw~ efkeâvner oes efyevogDeeW kesâ yeerÛe Je›eâ keâe

#es$eHeâue peeveves keâer DeeJeMÙekeâlee heÌ[leer nw Dele: #es$eHeâue kesâ efueÙes meeefjCeer yeveer ngF& nw

efpemekeâer nce meneÙelee uesles nQ~ meeefjCeer ceW 0 mes efkeâmeer efyevog a kesâ yeerÛe keâe #es$eHeâue efoÙee

neslee nw~

2.2  #es$eHeâue osKeves keâer efJeefOe :

#es$eHeâue osKeves kesâ efueS ØemeeceevÙe Je›eâ kesâ Devleie&le #es$eHeâue veecekeâ meejCeer ceW

henuee Keevee z DeLee&led 
z

σ
 keâe neslee nw~ FmeceW 0.0 mes 3.0 lekeâ kesâ cetuÙe efueKes jnles nQ~

Fmemes Deeies meceeveevlej .00 mes .09 lekeâ kesâ 10 Keeves nesles nQ efpeveceW cetuÙe kesâ #es$eHeâue

efoÙes nesles nQ~ Ùeefo z keâe cetuÙe 1.45 nw lees #es$eHeâue 1.4 keâer meerOe ceW .05 Jeeues Keeves

ceW osKeWies peneB .4265 efoÙee ngDee nw~ Dele: 0 mes 1.45 kesâ yeerÛe Je›eâ keâe #es$eHeâue

.4265 nw~

f z dz( ) .
.

=z 4265
0

1 45

oes efyevog a Deewj b kesâ yeerÛe keâe #es$eHeâue

f z dz f z dz f z dz
a

b b a

b g b g b gz z z= −

0 0

peeveves kesâ efueÙes 0 mes b keâe #es$eHeâue ceW mes 0 mes a keâe #es$eHeâue Ieševee nesiee~

efvecveefueefKele leLÙeeW keâes OÙeeve ceW jKeles ngS efkeâmeer Yeer JeebefÚle #es$eHeâue keâes Øeehle

efkeâÙee pee mekeâlee nw :

ØemeeceevÙe yebšve
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i f z dz f z dz

ii f z dz f z dz

iii f z dz f z dz

iv f z dz f z dz

a

a

a

a

a

a

b g b g b g

b g

b g b g

. . .

( ) ( ). ( )

( ) ( ). .

. . ( )

= =

=

=

= −

∞

−∞

−

∞

−∞

−

∞

zz
zz
zz
zz

0 5

0 5

0

0

0

0

0

GoenjCe :  Skeâ keâejKeeves ceW keâeÙe&jle ßeefcekeâeW kesâ Jeie& efJeMes<e keâer ceeOÙe cepeotjer 285

®. leLee Øeceehe efJeÛeueve 50 ®. nw~ %eele keâerefpeS efkeâ 200 ®. mes DeefOekeâ cepeotjer heeves

Jeeues ßeefcekeâeW keâe ØeefleMele keäÙee nesiee~

nue :

      

Z
X X

x x=
−

= = =

=
−

= −

σ
σ200 285 50

200 285

50
17

, ,

.

b g

peye z = – 1.7 nw lees Ùen 0.4554 #es$e keâes JÙeòeâ keâjlee nw~

kegâue #es$eHeâue · .5 ± .4554 · .9554 #es$e · 95.54³ DeLee&led 95.54³

ßeefcekeâ 200 ®. mes DeefOekeâ cepeotjer Øeehle keâjles nQ~

GoenjCe :  2000 JemlegDeeW kesâ Skeâ vÙeeoMe& keâe ceeOÙe Yeej 25 DeeQme leLee

Øeceehe efJeÛeueve 5 DeeQme nw~ 20 mes 30 DeeQme kesâ ceOÙe efkeâleveer JemlegSW heeÙeer peeSbieer?

nue :

z
x x

z
x x

20

30

20 25

5
1

30 25

5
1

=
−

=
−

= −

=
−

=
−

= −

σ

σ

± σ kesâ ceOÙe heeÙee peeves Jeeuee kegâue #es$e

=  0.34134 x 2 = 0.682 68

mewæeefvlekeâ DeeJe=efòe efJelejCe
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20 mes 30 DeeQme kesâ ceOÙe heeÙeer peeves Jeeueer JemlegSB

= 0.68268  x  2000

= 1365.36 Ùee 1365

DeLee&led 1365 JemlegDeeW keâe Yeej 20 mes 30 DeeQme kesâ ceOÙe nesiee~

GoenjCe :

[er.meer.Sce. efjšsue mšesj keâer Øeefle ceen Deewmele efye›eâer 10,500 ®. nw Deewj Øeceehe

efJeÛeueve 2050 ®. nw~ meYeer mšesjeW kesâ efkeâme Devegheele keâer efyeef›eâ 10,500 ®. leLee

12550 ™. kesâ yeerÛe ceW jner?

nue :

efoÙee ngDee nw :

x = =10 500 2 050, , ,σ

leLee x = 12.550.

z
x x

=
−

=
−

=
σ

12500 10500

2050
10.

1.0 hej ØemeeceevÙe Je›eâ meejCeer #es$e nw 0.3413

∴ 10 500, Deewj  12550 kesâ yeerÛe ceW yesÛeves Jeeues efjšsue mšesjeW keâe ØeefleMele

· 0.3413 ² 100 · 34.13

ØemeeceevÙe yebšve
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GÅeefceÙeeW, ØeyevOekeâeW, efJeÉJelepeveeW, SJeb MeesOeeefLe&ÙeeW keâes MeesOe Øeef›eâÙee kesâ

efJeefYeVe DeeÙeeceeW keâe mechetCe& %eeve nesvee DeeJeMÙekeâ nw~ Øemlegle KeC[ -

ØeefleoMe&ve (Sampling)  Fmeer efJe<eÙeJemleg hej cegKÙe ™he mes kesâefvõle nw~ Øemlegle

KeC[ JÙeJemeeefÙekeâ meebefKÙekeâer (Business Statistics) M.Com.-04, kesâ

heeBÛe KeC[eW kesâ ›eâce ceW leermeje nw, pees Ûeej FkeâeFÙeeW ceW efJeYeòeâ nw –

(1) ØeefleoMe&ve SJeb mecebkeâeW keâe meb«enCe (Sampling and Data Collection)

(2) ØeefleoMe&ve efJelejCe (Sampling Distribution)

(3) mecekeâeWb keâe meb«enCe SJeb ØeefJeefOe (Data Collection and Technique)

(4) meebefKÙekeâerÙe Devegceeve (Statistical Estimation)
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FkeâeF& - 1 Š izfrn'kZu ,oa leadksa dk lxzag.kizfrn'kZu ,oa leadksa dk lxzag.kizfrn'kZu ,oa leadksa dk lxzag.kizfrn'kZu ,oa leadksa dk lxzag.kizfrn'kZu ,oa leadksa dk lxzag.k

(Sampling and Data Collection)

FkeâeF& keâer ™hejsKee-

1.1 GösMÙe (Objectives)

1-2 ifjp;  (Introduction)

1-3 izfrn'kZ dk vFkZ ,oa ifjHkk"kk

(Definition and Meaning of Sample)

1-4 lef"V rFkk izfrn'kZ (Universe and Sample)

1-4-1 izkpy (Parameter) rFkk lkf[;adh (Statistic)

1-4-2 izfrn'kZu dk mn~ns'; (Objectives of Sampling)

1-4-3 izfrn'kZu dh vko';drk (Need of Sampling)

1-4-4 izfrn'kZu dh ifjlhek,a (Limitations of Sampling)

1-5 izfrn'kZu ds fu;e ¼fla)kr½

(Principles of Sampling)

1-5-1 lkaf[;dh; lrrrk dk fu;e

(Law of Statistical Regularity)

1-5-2 egkad tM+rk dk fu;e

(Law of Inertia of Large Numbers)

1-5-3 lkaf[;dh; ǹ<+rk dk fu;e

(Law of Statistical Persistence)

1-5-4 lkaf[dh; vuqdwyrk dk fu;e

(Law of Statistical Optimism)

1-6 izfrn'kZ dk izk:i

(Sample Design)

1-6-1 lEHkkO; izfrn'kZu
(Probability Sampling)

6

1-6-2 vlEHkkO; izfrn'kZu

(Non-Probability Sampling)

1-7 izfrn'kZ vUos"k.k ,oa laedksa dk laxzg.k

(Sample Enquiry and Data Collection)

1-8 izfrn'kZ dk vkdkj

(Size of Sample)

1-9 izfrn'kZ =qfV;ka

(Sampling Errors)

1-10 xSj izfrn'kZu =qfV;ka

(Non Sampling Errors)

1-11 lkjka'k

(Summary)

1-12 'kCnkoyh

(Terminology)

1-13 Lo ewY;kadu i'u % laHkkfor mRrj

(Self Assessment Questions) : Possible Answers

1-14 mi;ksxh iqLrdsa

(Suggested Readings)

1.1 Š mn~ns';mn~ns';mn~ns';mn~ns';mn~ns'; (Objectives)

bl bdkbZ dk v/;;u djus ds i'pkr~ vki&

• lef"V tula[;k rFkk izfrn'kZ dk vFkZ ,oa 'kks/k dk;ksZa esa

muds egRo dk Kku izkIr dj ldsaxsA

• 'kks/k ds fu"d"kZ oSKkfud ,oa fo'oluh; :i ls izkIr gks

blds fy;s ledksa dks p;u djus dh mi;qDr fof/k dk

fu/kkZj.k dj ldsaxsA

ØeefleoMe&ve
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• izkpy ,oa lakf[;dh; dk Kku izkIr djsaxsA

• izfrn'kZ p;u dk vkSfpR; ,oa mi;ksfxrk rFkk izfrn'kZ ds

fofHké fu;e ,oa fl)kUr dh tkudkjh izkIr dj ldsaxsaA

• izfrn'kZ ds izk:i dks cukus dh fof/k dk fu/kkZj.k dj

ldsaxsaA

• izfrn'kZu dh =qfV;k¡ ,oa xSj izfrn'kZu dh =qfV;ksa ds fo"k;

esa tkudkjh izkIr dj ldsaxsaA

• ;g Kkr dj ik,xsa fd lkaf[;dh fo”k; dsoy x.kukvksa dk

,d xf.krh; fo"k; ugha gS oju~ 'kks/k izfØ;k dks oSKkfud

:i ls lEikfnr djus dk ,d lk/ku gSA

1-21-21-21-21-2 ifjp; ifjp; ifjp; ifjp; ifjp; (Introduction)

oSKkfud izfØ;k ls lEikfnr fd;s tkus okys fdlh 'kks/k

vFkok vUos"k.k esa bl ij cy fn;k tkrk gS fd fo"k; oLrq ds

fofHkUu xq.kksa vFkok fo'ks"krkvksa dk v/;;u fd;k tk;A tc rd

'kks/k vFkok vUos"k.k dh fo"k;oLrq dk lEiw.kZ v/;;u u dj

fy;k tk; rc rd izekf.kd :i ls fdlh fu"d"kZ ij igqapuk

mfpr ugha jgrk gSA ;fn fdlh lw{e lewg dk v/;;u djuk gks

rks ;g lEHko gks ldrk gS fd lewg dh ,d&,d bdkbZ dk

O;fDrxr :i ls v/;;u fd;k tk;A ijUrq lewg ;fn ògn gks

rks fu/kkZfjr le;kof/k esa izekf.kd fu"d"kZ fudkyuk laHko ugha

gksxkA ògn lewgksa dk vUos"k.k vFkok v/;;u oSKkfud :i ls

fdl izdkj fd;k tk; fd 'kks/kdrkZ izekf.kd :i ls dksbZ fu"d"kZ

izLrqr dj ldsA izLrqr bdkbZ vkidksa ;g cks/k djkus esa lgk;d

ØeefleoMe&ve SJeb mecebkeâeW keâe
meb«enCe

8

gksxhA

1-31-31-31-31-3 izfrizfrizfrizfrizfrn'kZ dk vFkZ ,oa ifjHkk"kkn'kZ dk vFkZ ,oa ifjHkk"kkn'kZ dk vFkZ ,oa ifjHkk"kkn'kZ dk vFkZ ,oa ifjHkk"kkn'kZ dk vFkZ ,oa ifjHkk"kk

(Meaning and Definition of Sample)

fdlh feBkbZ dh nqdku ij tk dj Øsrk feBkbZ dk ,d

VqdM+k p[k dj ;g vuqeku dj ysrk gS fd feBkbZ;ka rkth gS ;k

ugha] blh izdkj ,d fpfdRld #X.k O;fDr ds 'kjhj ls FkksM+k lk

jDr fudky dj bl ckr dk fu"d"kZ fudky ysrk gS fd jksxh dks

^eysfj;k* gS fd ughaA nksuksa gh ekeyksa esa FkksM+k lk feBkbZ dk Hkkx

,oa jDr dh FkksM+h lh cwnksa ls Øsrk ,oa fpfdRld fdlh fu"d"kZ ij

igqapsA ;fn Øsrk lkjh feBkbZ dks p[k ys vFkok fpfdRld jksxh ds

'kjhj ls lkjk jDr fudky ys rks fLFkr Hk;kog gks tk;xhA

fo"k;oLrq dk lEiw.kZrk ls ijh{k.k mls u"V dj ldrk gS vkSj

,slk djuk vko';d Hkh ugha gSA fo"k;oLrq dh lEiw.kZ fo'k"krkvksa

dk v/;;u djus ds fy;s mldk uewuk ysdj v/;;u djds

fu"d"kZ fudkyk tk ldrk gSA blh izdkj ls ;fn fdlh cSad ds

vf/kdkjh ls vkxzg fd;k tk; fd fiNys nl o"kksZa esa cSad dh

ukSdjh ls Lovodk'k ysdj pys x;s O;fDr;ksa dh orZeku vkfFkZd

fLFkfr ds ckjsa esa fjiksZV izLrqr djs rks vf/kdkjh ds fy;s ;g ,d

dfBu leL;k gksxhA deZpkfj;ksa esa ls dqN nwljs&'kgj ij pys

x;s gksxsa dqN ns'k NksM+dj tk ldrs gSa] ,oa dqN Hkh dh èR;q Hkh

gks ldrh gSA ,d lewg ds :i esa mu rd igqapuk vlEHko gksxkA

,slh fLFkfr esa vf/kdkjh ;g djsxk fd miyC/k deZpkfj;ksa ds ,d

izfrfuf/k lewg dh vkfFkZd fLFkr dk v/;;u dj ds fjiksZV izLrqr

djsA mijksDr of.kZr ifjfLFkfr;ksa esa feBkbZ dk VqdM+k] jDr dh

dqN cwans] deZpkfj;ksa ds izfrfuf/k lewg] ;g lHkh uewus gSa] ftudks

ØeefleoMe&ve
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lkf[;adh dh 'kCnkoyh esa izfrn'kZ vFkok U;kn'kZ (Sample) dgk

tkrk gSA

lkekftd foKku] vFkZ'kkL=] okf.kT; ,oa izcU/ku ds {ks= esa

izfrn'kZ ds v/;;u dk cgqr egRo gksrk gS blds fcuk dksbZ

vUos"k.k vFkok 'kks/k dk;Z lEikfnr ugha gks ldrk gSA foKku ds

{ks= esa Hkh izfrn'kksZa dk p;u ,oa v/;;u fd;k tkrk gSA foKku

ds {ks= esa izfrn'kZ dk tks Hkkx miyC/k gksrk gS ogh lEiw.kZ dk

izfrfuf/kRo djrk gS blhfy;s foKku ds {ks= esa izfrn'kZ p;u dh

leL;k ugha gksrh gSA vU; {ks=ksa esa izfrn'kZ  p;u esa bl dfBukbZ

dk lkeuk djuk iM+rk gS fd izfrn'kZ dh bdkbZ;ksa dk p;u ,slk

gks fd og lEiw.kZ dk izfrfuf/kRo dj ldsA bl vk/kkj ij ge

dg ldrs gSa ,d va’k ds v/;;u ds vk/kkj ij ;fn lEiw.kZ rF;

ds fo"k; esa Kku izkIr fd;k tkrk gS rks ;g izfrn'kZ izfØ;k gksrh

gSA

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½½½½½% % % % % 1- izfrn'kZ

ds vFkZ ,oa ifjHkk"kk dks le>kb;saA

1-41-41-41-41-4 lef"V rFkk izfrn'kZ lef"V rFkk izfrn'kZ lef"V rFkk izfrn'kZ lef"V rFkk izfrn'kZ lef"V rFkk izfrn'kZ (Universe and Sample)

 'kks/kdrkZvksa dk mn~ns'; 'kks/k vFkok vUos"k.k dh fo"k;oLrq

vFkok O;fDR;ksa dh fofHkUu fo'ks"krkvksa dk v/;;u djuk gksrk gSA

lkaf[;dh; ǹf"Vdks.k ls 'kks/k dh vFkok vUos’k.k dh miyC/k

bdkbZ;ksa ds dqy ;ksx dks lef"V (Universe) ds :i esa tkuk tkrk

gSA

ØeefleoMe&ve SJeb mecebkeâeW keâe
meb«enCe
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bUgha esa ls mu bdkb;ksa ds dqy ;ksx dsk ftuds fo"k; esa

lwpuk izkIr djuh gS tula[;k (Population) dgk tkrk gSA nwljs

'kCnksa esa ;fn dgk tk; rks og xq.k tks fd gekjs v/;;u dk

mnns'; gksrs gS mUgsa vfHky{k.k vFkok fof'k"Vrk (Characters)

dgrs gSa vkSj ftu bdkb;ksa esa ;g fof'k"Vrk lekfgr jgrh gS mUgsa

izkFkfed bdkbZ (Elementary units) dgrs gSaA bUgha izkFkfed bdkbZ;ksa

dks lekU;r% tul[a;k (Population) dgk tkrk gSA vr% 'kks/k

vFkok vUos"k.k ds {ks= esa miyC/k leLr bdkbZ;k¡ lef"V ,oa

izkFkfed bdkb;ksa dks ¼,d vFkok ,d ls vf/kd xq.kksa ds vk/kkj

ij½ vius esa lekfgr fd;s jgrh gSA ogh tual[;k gksrh gSA

cgq/kk fØ;kRedrk ds ǹf"Vdks.k ls lef"V rFkk tula[;k esa

dksbZ vFkZxfHkZr vFkok vfHkO;fUtr vUrj ugha fd;k tk ldrk gSA

blfy;s bu nks 'kCnksa lef"V rFkk tul[a;k dks vUrj ifjoZruh;

(Interchangable) ekuk tkrk gSA 'kks/kdrkZvksa dks buds lw{e varj

dh tkudkjh gksuh pkfg,A

tula[;k lhfer ¼Finite½ vFkok vuUr ¼Infinite½ gks ldrh

gSA tc fdlh tula[;k dh lEiw.kZrk ds lkFk x.kuk dh tk

ldrh gS rc og lhfer ¼Finite½ dgykrh gS] mnkgj.k ds fy,

fdlh dkj[kkus esa dk;Zjr Jfedksa dh dqy la[;kA ,d vuUr

tula[;k esa okLrfod :i esa mldh bdkb;ksa dh x.kuk djuk

dfBu gh ugha oju~ vlEHko gksrk gsS] tSls vkdk'k esa rkjs] ftuds

ckjs esa ge dqN dg gh ugha ldrs gSA bl lanHkZ esa ;g ckr Li"V

:i ls le> ysuh pkfg, fd HkkSfrd :i esa tula[;k dHkh Hkh

ØeefleoMe&ve
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vuUr ughaa gksrh gS Hkys gh og fdruh Hkh fo'kky D;ksa u izrhr

gksA ,slh tula[;k ftldh x.kuk fu/kkZfjr le;kof/k esa u dh

tk ldrh gks mls ge O;ogkfjd :i ls vuUr ¼Infinite½ dg nsrs

gSaA

tc tula[;k dh leLr bdkb;ksa ds xq.kksa dk O;fdrxr

:i ls v/;;u fd;k tkrk gS rks mls tux.kuk ¼Census½ dgrs

gSaA fdlh jk"Vª esa ukxfjdksa dh tux.kuk dks NksM+dj ¼tks fd nl

o"kksZa esa ,d ckj gh gksrh gS½ vU; {ks=ksa esa izk;% tux.kuk ¼Census

Enumeration½ dh vko';drk ugha gksrh gSA lekftd] vkfFkZd

,oa O;ogkfjd {ks=ksa ds vUos"k.kksa esa dqN izfrfuf/kd bdkb;ksa vFkkZr~

izfrn'kZ ds v/;;u ls tula[;k ds fo"k; esa fu"d"kZ fudkyk tk

ldrk gSA

izfrn'kZ ds vk/kkj ij fd;k x;k vUos"k.k vFkok 'kks/k dk;Z

O;ogkfjd] ferO;;h rFkk fu'p;kRed gksrk gSA ,d oSKkfud

fu"d"kZ esa izfrn'kZ rFkk mldh tula[;k lEcU/kh lwpukvksa dks

Li"V :i ls izdV fd;k tkrk gSA 'kks/k ds fu"d"kksZa dk lkekU;hdj.k

¼Generalisation½ izfrn'kZ ds vkdkj rFkk izfof/k ij fuHkZj gksrk gSA

izfrn'kZ ds p;u esa cgqr gh lko/kkuh j[kuh iM+rh gSA ;fn

izfrn'kZ dk pfj= izfrfuf/kd ugha gksxk rks dksbZ Hkh lak[;dh;

fof/k fu"d"kZ dks oSKkfud ,oa fu'p;kRed ugha cuk ldrh gSA

mnkgj.k ds fy, ;fn fdlh fo'ofo|ky; ds v/;kidksa ds

jgu&lgu ds Lrj dk v/;;u djuk gks] vkSj ;fn v/;kidksa ds

izfrn'kZ esa vf/kdrj ,sls v/;kid lfEefyr dj fy;s x;s ftuds

Åij vkfFkZd mÙkjnkf;Ro vf/kd gS rks ,sls v/;;u ds fu"d"kZ

ØeefleoMe&ve SJeb mecebkeâeW keâe
meb«enCe
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Hkzked gks ldrs gSaA

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½%½%½%½%½%

2- tula[;k ,oa izfrn'kZ ds vUrj dks Li"V dfj;sA tux.kuk

i)fr dh fo'ks"krkvksa dks crkb;sA

1-4-11-4-11-4-11-4-11-4-1 izkpy izkpy izkpy izkpy izkpy ¼¼¼¼¼Parameters½½½½½ rFkk lak[;dh  rFkk lak[;dh  rFkk lak[;dh  rFkk lak[;dh  rFkk lak[;dh ¼¼¼¼¼Statistic½½½½½

x.kukRed :i ls izfrn'kZ rFkk tula[;k dks fofHku ekiuks

ads ek/;e ls izLrqr fd; tkrk gS tSls e/;eku ¼Average½] ef/;dk

¼Median½] cgqyd ¼Mode½ rFkk lg lEcU/k xq.kkad ¼Coefficient of

Correlation½ bR;kfnA tc buds }kjk fdlh izfrn'kZ dh fo'ks"krkvksa

dks ifjHkkf"kr fd;k tkrk gS rks bUgsa lak[;dh ¼Statisic½ dgrs gsA

tc buds }kjk tula[;k dh fo'ks"krkvksa dks izdV fd;k tkrk gS

rks bUgs izkpy ¼Parameter½ dgk tkrk gSA lak[;dh ¼Statisic½

izfrn'kZ dh fo'ks"krk crkrh gS] tcfd izkpy ¼Parameter½ tula[;k

dh fo'ks"krk dks ifjHkkf"kr djrk gSA mnkgj.k ds fy;s Hkkjr esa

ek/;fed Lrj ds fo|kfFkZ;ksa dh vkSlr yEckbZ 5 QqV gS ;g eku

Hkkjr eas ek/;fed Lrj ds fo|kfFkZ;ksa dh tula[;k dh fo'ks"krk

ifjHkkf"kr djrk gSaA bls izkpy ¼Parameter½ dgk tk;sxkA nwljh

rjQ ;fn ;g crk;k tk; fd bykgkckn uxj ds veqd ek/;fed

fo|ky; ds dyk oxZ ds fo|kfFkZ;ksa dh vkSlr yEckbZ 5 QqV gS rks

;g eku ,d izfrn'kZ dh fo'ks"krk dks izdV djsxk] ¼veqd fo|ky;

ds dyk oxZ ds fo|kFkhZ½A ;g ,d lka[;dh ¼Statisic½ gSA

lka[;dhfon NksVs jkseu v{kjksa ls izfrn’kZ lka[;dh dks rFkk

cM+s jkseu v{kjksa ls tula[;k lak[;dh dks fufnZ”V djrs gSA fuEu

ØeefleoMe&ve
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rkfydk ls bls le>k tk ldrk gS&

   tula[;k ¼   tula[;k ¼   tula[;k ¼   tula[;k ¼   tula[;k ¼Papulation½½½½½ izfrn’kZ izfrn’kZ izfrn’kZ izfrn’kZ izfrn’kZ ¼¼¼¼¼Sample½½½½½

  v/;;u ds fy, bdkb;ksa        v/;;u ds fy;s tula[;k  v/;;u ds fy, bdkb;ksa        v/;;u ds fy;s tula[;k  v/;;u ds fy, bdkb;ksa        v/;;u ds fy;s tula[;k  v/;;u ds fy, bdkb;ksa        v/;;u ds fy;s tula[;k  v/;;u ds fy, bdkb;ksa        v/;;u ds fy;s tula[;k

        dk lEiw.kZ        dk lEiw.kZ        dk lEiw.kZ        dk lEiw.kZ        dk lEiw.kZ  dk ,d Hkkx dk ,d Hkkx dk ,d Hkkx dk ,d Hkkx dk ,d Hkkx

    izkpy ¼Parameters½ lak[;dh ¼Statisics½

vkdkj % N vkdkj % n

e/;eku % u e/;eku % X

izeki fopyu %    σ       izeki fopy % S.D, s

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½½½½½%%%%%

3- 3- 3- 3- 3- izkpy ,oa lka[;dh; ¼Parameters and Statistics½ dks

ifjHkkf"kr dfj,A

1-4-2 izfrn'kZu dk mn~ns'; 1-4-2 izfrn'kZu dk mn~ns'; 1-4-2 izfrn'kZu dk mn~ns'; 1-4-2 izfrn'kZu dk mn~ns'; 1-4-2 izfrn'kZu dk mn~ns'; ¼¼¼¼¼Objectives of Sampling½½½½½

vc rd ds v/;;u ls ge lef"V@tula[;k ,oa buesa ls

izfrn'kZ ds p;u dh izfØ;k dk Kku izkIr dj pqds gSaA vc gesa

;g Hkh tku ysuk pkfg, fd izfrn'kZu dk okLrfod mn~ns'; D;k

gSA gesa ;g Li"V gS fd izfrn'kZ ds v/;;u ds vk/kkj ij 'kks/kdrkZ

vUos"k.k ds rF; ds fo”k; esa iwjh tkudkjh izkIr dj ysrk gSA

blds }kjk 'kks/kdrkZ dh 'kfDr] ,oa lalk/ku nksuksa  dh cpr gksrh

gSa izfrn'kZu ds mn~ns';ksa dks laf{kIr :i esa fuEu izdkj ls O;Dr

fd;k tk ldrk gSA

ØeefleoMe&ve SJeb mecebkeâeW keâe
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¼¼¼¼¼i½½½½½ izkpyksa dk vuqeku izkpyksa dk vuqeku izkpyksa dk vuqeku izkpyksa dk vuqeku izkpyksa dk vuqeku ¼¼¼¼¼Estimation of Parameters½½½½½

izfrn'kZ ds v/;;u ls tula[;k ds rF; ds fo"k; esa leqfpr

tkudkjh fey tkrh gS] ftlds vk/kkj ij mfpr vuqeku fd;k

tk ldrk gSA

;g vuqeku nks izdkj ls yxk;s tk ldrs gSa&

¼v½¼v½¼v½¼v½¼v½ fcUnq vuqeku fcUnq vuqeku fcUnq vuqeku fcUnq vuqeku fcUnq vuqeku ¼¼¼¼¼Point Estimation½½½½½&&&&&blds vUrxZr

izfrfuf/k izfrn'kZ ds v/;;u ds vk/kkj ij izkpy ¼Parameters½

ds fo"k; esa Js"B ifj.kke izkIr fd;s tkrs gS] mnkgj.k ds fy;s

gkbZ Ldwy Lrj ds fo|kfFkZ;ksa dh QkLV QwM [kkusa dh vknr

ds izfrfuf/k izfrn'kZ v/;;u ds vk/kkj ij Hkkjr esa gkbZ

Ldwy Lrj ds fo|kfFkZ;ksa dh QkLV QwM [kkus dh vknr ds

fo"k; esa er cuk;k tk ldrk gSA

¼¼¼¼¼c½c½c½c½c½ vUrjky vuqeku vUrjky vuqeku vUrjky vuqeku vUrjky vuqeku vUrjky vuqeku ¼¼¼¼¼Interval Estimate½½½½½& blds vUrxZr yxk;k

x;k vuqeku ,dek= u gksdj lhekvksa ds chp ik;k tkrk gSA

mnkgj.k ds fy;s ;g vuqeku yxk;k tk; fd fo'ofo|ky;

Lrj ds fo|kfFkZ;ksa dh izfrfnu O;; djus dh vknr dk vkSlr

200 ± 10 gSA ;gka ij izkpy dk eki nks lhekvksa 190 vkSj 210 ds

e/; ik;k tk;sxkA

¼¼¼¼¼ii½½½½½ ifjdYiuk ijh{k.kifjdYiuk ijh{k.kifjdYiuk ijh{k.kifjdYiuk ijh{k.kifjdYiuk ijh{k.k ¼ ¼ ¼ ¼ ¼Hypothesis Testing½½½½½

blds vUrxZr izfrn'kZ ds vk/kkj ij lef"V@tula[;k ds

fo"k; esa dh xbZ dYiuk dh tkap dj ds okLrfod lkaf[;dh

¼Statistic½ ,oa izkpy ¼Parametre½ ds e/; ds vUrj dks ns[kk

tkrk gSA ;fn vUrj gS rks mlds dkj.kksa dk fo'ys"k.k fd;k

ØeefleoMe&ve
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tkrk gSA ,d vkn'kZ fLFkfr eas nksuksa esa dksbZ vUrj ugha

gksuk pkfg, ijUrq ,slk ,d nqyZHk vFkok fojy ifjfLFkr esa

gh gks ldrk gSA

1-4-31-4-31-4-31-4-31-4-3 izfrn'kZu dh vko'drkizfrn'kZu dh vko'drkizfrn'kZu dh vko'drkizfrn'kZu dh vko'drkizfrn'kZu dh vko'drk ¼ ¼ ¼ ¼ ¼Need of Sampling½½½½½

ge izfrn’kZ ds mn~ns';ksa ,oa mi;ksx ls ifjfpr gks pqds gSa

,oa ;g Hkyh Hkkafr tku pqds gS fd izfrn'kksZa ds iz;ksx ls

'kks/kdk;ksZa esa cgqr gh lqfo/kk ,oa ljyrk izkIr gks tkrh gSA

lkekftd] vkfFkZd ,oa O;ogkfjd {ks= ds 'kks/kksa esa izfrn'kksZa

ds iz;ksx ds fcuk 'kks/k dh dYiuk gh ugha dh tk ldrh

gSA izfrn'kksZa ds iz;ksx dh vko';drk dks laf{kIr :i ls

bl izdkj O;Dr dj ldrs gSa&

¼¼¼¼¼i½½½½½ le; dh cpr le; dh cpr le; dh cpr le; dh cpr le; dh cpr ¼¼¼¼¼Economy of Time½½½½½

izfrn'kZu ds ek/;e ls ge fo'kky tula[;k ds NksVs ls

Hkkx dk v/;;u djrs gSa] ftlls ewY;oku le; dh cpr

gksrh gSA ,df=r leadksa dk fo'ys"k.k Hkh ljyrk ls gks

tkrk gS rFkk fu"d"kZ Hkh le; ij izkIr fd;s tk ldrs gSaA

mnkgj.k ds fy;s fdlh dEiuh ds izcU/kra= dks] fØ;kfUor

dh tkus okyh u;h uhfr ds fo"k; esa Jfedksa dh izfrfØ;k

Kkr djuh gS] rks ,slh fLFkfr esa ,d&,d Jfed ls

izfrfØ;k tkuus ¼tux.kuk½ ds LFkku ij dqN Jfedksa dh

izfrfØ;k ¼izfrn'kZ½ ds vk/kkj ij izcU/kra= fdlh fu"d"kZ

ij igqap ldrk gSA

¼¼¼¼¼ii½½½½½ tula[;k dh fo'kkyrk tula[;k dh fo'kkyrk tula[;k dh fo'kkyrk tula[;k dh fo'kkyrk tula[;k dh fo'kkyrk ¼¼¼¼¼Largesize of Population½½½½½

ØeefleoMe&ve SJeb mecebkeâeW keâe
meb«enCe

16

dHkh&dHkh tula[;k bruh fo'kky gksrh gS fd tux.kuk

djuk okLrfod :i ls lEHko gh ugha gksrk] ,slh fLFkfr esa

losZ{k.k esa dsoy izfrn'kZ dk iz;ksx gh fd;k tkrk gSA dHkh&dHkh

tula[;k rd igqap gh cgqr nq:g gks tkrh gS] ,slh fLFkr esa

izfrn'kZ i)fr gh ,dek= fodYi jgrh gSA

¼¼¼¼¼iii½½½½½ ykxr ykxr ykxr ykxr ykxr ¼¼¼¼¼Cost½½½½½

izfrn'kZ losZ{k.k esa tux.kuk losZ{k.k dh rqyuk esa ykxr cgqr

de vkrh gSA lhfer lalk/kuksa dh n’kk esa izfrn'kZ i)fr gh

viuk;h tkrh gSA

¼¼¼¼¼iv½  leadks dh 'kq)rk ½  leadks dh 'kq)rk ½  leadks dh 'kq)rk ½  leadks dh 'kq)rk ½  leadks dh 'kq)rk ¼¼¼¼¼Precision of Data½½½½½

izfrn'kZ i)fr esa vkadM+sa de gksus ds dkj.k mudk fo'ys"k.k

ljy gks tkrk gS ftlds vk/kkj ij fo'oluh; fu"d"kZ

fudkys tk ldrs gSaA ;|fi tux.kuk gh fo'oluh;

fu"d"kZ fudkys tkus dh ,d ek= i)fr gS] ijUrq blesa

fo'kky la[;k ,oa izf'kf{kr O;fDr;ksa ds vkHkko ds dkj.k

ledksa dk ladyu ,oa fo'ys"k.k v'kq) gks tkus dh lEHkkouk

cuh jgrh gSA vr% ledksa dh ‘kq)rk ,oa fu"d"kksZa dh

fo'oluh;rk cuk;s j[kus ds fy;s izfrn'kksZa ds vk/kkj ij gh

cgq/kk v/;;u fd;s tkrs gSaA

¼¼¼¼¼v½½½½½ fo"k;oLrq dks u"V djds fu"d"kZ izkIr djukfo"k;oLrq dks u"V djds fu"d"kZ izkIr djukfo"k;oLrq dks u"V djds fu"d"kZ izkIr djukfo"k;oLrq dks u"V djds fu"d"kZ izkIr djukfo"k;oLrq dks u"V djds fu"d"kZ izkIr djuk

dqN ,sls v/;;u gksrs gS tgk¡ ij fcuk fo"k; oLrq dks u"V

fd;s fu"d"kZ ugha fudkyk tk ldrk gSA ,slk xq.koRrk

ØeefleoMe&ve
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fu;a=.k ¼Quality Control½ ds ekeyksa esa ns[kk tkrk gSA

mnkgj.k ds fy;s fctyh ds cYc dh {kerk dk ijh{k.k

djuk gks rks mlesa fo|qr izokg dk cksYVst rc rd c<+krsa

tk;sxsa rc rd fd cYc ¶;wt gks tk; ;k QwV u tk;A

,slk djds mRikfnr gksus okys lHkh cYcksa ds fo"k; esa fu"d"kZ

fudkyk tk ldrk gSA ,sls ekeyksa esa izfrn'kZ i)fr mi;qDr

jgrh gSA ;fn ,slk lHkh cYcksa ds lkFk fd;k tk;s rks dksbZ

Hkh cYc mi;ksx ds fy;s ugha cpsxkA

1-4-41-4-41-4-41-4-41-4-4 izfrn'kZu dh lhek,a izfrn'kZu dh lhek,a izfrn'kZu dh lhek,a izfrn'kZu dh lhek,a izfrn'kZu dh lhek,a ¼¼¼¼¼Limitatioins of Sampling½½½½½

izfrn'kZu i)fr dh lhek,a vFkok nks"k ;|fi FkksM+s gh gS ij

,d 'kks/kdrkZ dks mudk /;ku lnSo j[kuk pkfg,A ,slk

djus ls 'kks/kdrkZ Hkfo"; esa gksus okyh vlQyrkvksa ls cp

ldrk gSA dqN ,slh gh lhekvks adk mYys[k uhps fd;k tk

jgk gSA

¼¼¼¼¼i½½½½½ i{kikr dh lEHkkouk i{kikr dh lEHkkouk i{kikr dh lEHkkouk i{kikr dh lEHkkouk i{kikr dh lEHkkouk ¼¼¼¼¼Possibility of Bias½½½½½

izfrn'kZ p;u esa p;udrkZ ds O;fDrxr i{kikr dk dqN u

dqN izHkko jgrk gSA 'kks/kdrkZ dks bl fcUnq ij vo';

/;ku j[kukk pkfg;s fd izfrn’kZ] tgka rd gks lds] p;udrkZ

ds O;fDrxr i{kikr] vKkurk ,oa iwokZxzgksa ls eqDr gksA

¼¼¼¼¼ii½½½½½ izfrfuf/k izfrn'kZ p;u dh leL;k izfrfuf/k izfrn'kZ p;u dh leL;k izfrfuf/k izfrn'kZ p;u dh leL;k izfrfuf/k izfrn'kZ p;u dh leL;k izfrfuf/k izfrn'kZ p;u dh leL;k ¼¼¼¼¼Problem of

Selection of Representative Sample½½½½½

;g dg nsuk fd izfrn'kZ tula[;k dk iw.kZ izfrfuf/kRo

ØeefleoMe&ve SJeb mecebkeâeW keâe
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djrk gS mfpr ugh izrhr gksrk D;ksafd okLrfodrk esa ,slk

cgqr de gh lEHko gksrk gSA

¼¼¼¼¼iii½½½½½ ;ksX; ,oa vuqHkoh O;fDr;ksa dk vHkko ;ksX; ,oa vuqHkoh O;fDr;ksa dk vHkko ;ksX; ,oa vuqHkoh O;fDr;ksa dk vHkko ;ksX; ,oa vuqHkoh O;fDr;ksa dk vHkko ;ksX; ,oa vuqHkoh O;fDr;ksa dk vHkko ¼¼¼¼¼Scarcity of

Qualified and Experienced Persons½½½½½

izfrn'kZ dk p;u izR;ssd O;fDr ugha dj ldrk gS] bl dk;Z

ds fy, ;ksX;rk izkIr vuqHkoh O;fDr dh vko';drk gksrh

gSA vuqHkoghu O;fDr ds }kjk p;fur fd;s x;s izfrn'kZ ds

ifj.kke dks tula[;k dk izfrfuf/k ekudj ykxw djus ls

v'kq) fu"d"kZ izkIr gksaxsA

¼¼¼¼¼iv½½½½½ izfrn'kZ bdkb;ksa dh vfLFkjrk izfrn'kZ bdkb;ksa dh vfLFkjrk izfrn'kZ bdkb;ksa dh vfLFkjrk izfrn'kZ bdkb;ksa dh vfLFkjrk izfrn'kZ bdkb;ksa dh vfLFkjrk ¼¼¼¼¼Unstability of Sample

Units½½½½½

izfrn'kZ dh bdkb;ksa esa vfLFkjrk gksrh gSA lHkh O;fDr;ksa ls

,d gh lkFk ¼Simultaneous½ lEidZ ugha fd;k tk ldrk

gSA bdkb;ksa ds vfLFkj gksus ls izfrfuf/kRo Bhd izdkj ls

ugha gksrk gSA blds dkj.k ifj.kke vfo'oluh; gks tkrs

gSaA

1-51-51-51-51-5 izfrn'kZu ds fu;e ¼fl)kUr½ izfrn'kZu ds fu;e ¼fl)kUr½ izfrn'kZu ds fu;e ¼fl)kUr½ izfrn'kZu ds fu;e ¼fl)kUr½ izfrn'kZu ds fu;e ¼fl)kUr½ ¼¼¼¼¼Principles of Sampling½½½½½

1-5-11-5-11-5-11-5-11-5-1 lka[;dh; lrrrk dk fu;e lka[;dh; lrrrk dk fu;e lka[;dh; lrrrk dk fu;e lka[;dh; lrrrk dk fu;e lka[;dh; lrrrk dk fu;e ¼¼¼¼¼Law of Statistical

Regularity½½½½½

lEHkkO;rk ds fu;e ds vuqlj ;fn fdlh tula[;k ls

;kǹfPNd ¼Random½ fof/k ls vf/kd ek=k esa izfrn'kZ dk p;u

fd;k tkrk gS rks bl ckr dh laHkkouk cyorh gksrh gS fd p;fur

izfrn'kZ esa tula[;k ds xq.k fo|eku gksaA ,sls izfrn'kZ ls izkIr
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ifj.kkeksa ls lkekU;hdj.k fd;k tk ldrk gSA tSls&tSls izfrn'kZ

dk vkdkj ¼Size of Sample½ cM+k gksrk tkrk gS mlh izdkj ls ;g

tula[;k dk vf/kdkf/kd izfrfuf/kRo djus yxrk gS ,oa mlds

xq.kksa dks ifjyf{kr djrk gSA ijUrq izfrn'kksZa ds cM+sa vkdkj dh

viuh leL;k gksrh gS tSls fd vf/kd [kphZyk gksuk ,oa x.kuk esa

tfVy gksukA vr% izfrn'kksZa ds vkdkj] vkfFkZd {kerk ,oa 'kq)rk

dh lhek vkfn dkjdksa esa larqyu cuk dj pyuk pkfg,A ,d

ckr dk vkSj /;ku j[kuk pkfg, fd ;kǹfPNd :i ls p;fur

izfrn'kksZa dh bdkb;ka tula[;k ds fufgr xq.kksa dk lR; izfrfuf/

kRo djrh gksaA

1-5-21-5-21-5-21-5-21-5-2 egkad tM+rk dk fu;e egkad tM+rk dk fu;e egkad tM+rk dk fu;e egkad tM+rk dk fu;e egkad tM+rk dk fu;e ¼¼¼¼¼Law of Inertia of Large

Numbers½½½½½

 ;g ge tkurs gSa fd izfrn'kZ ds vkdkj ,oa ifj.kkeksa dh

'kq)rk esa ikjLifjd lEcU/k gksrk gSA cM+s vkdkj dk izfrn'kZ

lnSo tula[;k dk mfpr izfrfuf/kRo djrk gSA cM+h ek=k vFkok

la[;k esa izfriwfrZ ds xq.k gksrs gSaA cM+h la[;k,a vf/kd fLFkj gksrh

gSaA ijUrq ,slk Hkh ugha gS fd cM+h&la[;kvksa esa fopj.k ugha gksrk

gSA cM+h la[;kvksa dk fopj.k NksVh la[;kvksa dh vis{kk cgqr de

gksrk gSA ;g ckr flDds dks mNkyus ds mngkj.k ls Li"V gks

tkrh gSA ,d flDds dks nl ckj mNkyusa esa ;fn lkr ckj *gsM*

vkSj rhu ckj *Vsy* vkrk gS] rks] lkS ckj mNkyus esa gks ldrk gS

fd lkB ckj *gsM* vk;s vkSj pkyhl ckj *Vsy* vk;sA ;fn flDds

dks ,d gtkj ckj mNkyk tk; rks gks ldrk gS *gsM* vkSj *Vsy*

pkj lkS uCcs vkSj ikap lkS nl ckj vk tk;A ;g fl)kUr
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fu;ferrk ds fl)kUr dk gh foLrkj gS fd ftrus cM+s vkdkj dk

izfrn'kZ gks ifj.kke mruk gh fo'oLkuh; gksxkA

1-5-31-5-31-5-31-5-31-5-3 lak[;dh; n`<+rk dk fu;e lak[;dh; n`<+rk dk fu;e lak[;dh; n`<+rk dk fu;e lak[;dh; n`<+rk dk fu;e lak[;dh; n`<+rk dk fu;e ¼¼¼¼¼Law of Statistical

Presistence½½½½½

lka[;dh; ǹ<+rk dk fu;e lexz@tula[;k ds mu ewy

xq.kksa dks bafxr djrk gS ftudk Lo:i lnSo cuk jgrk gS] pkgs

tula[;k dks c<+k fn;k tk; pkgs izfrn'kZ ds vkdkj dks c<+k fn;k

tk;A ;g ewyHkwr xq.k lnSo fo|eku jgsxasA mnkgj.k ds fy;s ;g

ns[k x;k gS fd pkVZM ,dkmUVsUlh dh ijh{kk esa izFke iz;kl esa

dsoy ikap izfr'kr izfrHkkxh gh ikl gksrs gSa] ,slh fLFkr esa ;fn

izfrHkkfx;ksa dh la[;k nl xquk Hkh c<+k nh tk; rks izFke iz;kl esa

ikl gksus okyksas dk izfr'kr yxHkx mlh ds vkl ikl gh jgsxkA

1-5-41-5-41-5-41-5-41-5-4 lak[;dh; vuqdwyrk dk fu;e lak[;dh; vuqdwyrk dk fu;e lak[;dh; vuqdwyrk dk fu;e lak[;dh; vuqdwyrk dk fu;e lak[;dh; vuqdwyrk dk fu;e ¼¼¼¼¼Law of Statistical

Optimism½½½½½

;g fl)kUr Js"B ifj.kke ,oa ykxr esa vuqdwyrk izkIr

djus ij cy nsrk gSA ge tkurs gSa fd tSls&tSls tula[;k dk

vkdkj cM+k gksrk tk;sxk izfrn'kksZ dk vkdkj Hkh oSls gh c<+sxk vkSj

mlh izdkj ls fo'oluh; ifj.kke Hkh izkIr gksaxs] ijUrq lkFk gh ,d

vU; egRoiw.kZ rRo] losZ{k.k dh ykxr] Hkh c<+rh tk;sxhA vr%

tula[;k vFkok izfrn'kksZa ds vkdkj dks ykxr ,oa fo'oluh;rk

ds ifjizs{; esa gh fu/kkZfjr djuk pkfg;saA ;g fl)kUr okafNr

fo'oluh; ifj.kkeksa dks U;wure ykxr ij izkIr djus ij cy nsrk

gSA
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LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½½½½½%%%%%

4-  egkad tM+rk fu;e ls vki D;k le>rs gS\

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½%½%½%½%½%     5-

lka[;dh; lrrrk dk fu;e D;k gS\ foLrkj ls fyf[k;sA

1-61-61-61-61-6 izfrn'kZ dk izk:i izfrn'kZ dk izk:i izfrn'kZ dk izk:i izfrn'kZ dk izk:i izfrn'kZ dk izk:i ¼¼¼¼¼Sample Design½½½½½

izfrn'kZ ds p;u gsrq vusdksa fof/k;ksa ,oa izk:iksa dk fodkl

fd;k x;k gS ijUrq mUgsa lkekU; :i ls nks oxksZa esa foHkkftr fd;k

tk ldrk gSa

1-6-11-6-11-6-11-6-11-6-1 lEHkkO; izfrn’kZu ¼lEHkkO; izfrn’kZu ¼lEHkkO; izfrn’kZu ¼lEHkkO; izfrn’kZu ¼lEHkkO; izfrn’kZu ¼Probability Sampling½½½½½

fdlh Hkh losZ{k.k dk mn~ns'; gksrk gS tula[;k dh

fo'ks"krk dk v/;;u djukA bl mn~ns'; dh izkfIr gsrq 'kks/kdrkZ

,sls leadks dk laxzg.k djrk gS tks tula[;k dh fo'ks"krk dks

vius esa lekfgr fd;s jgrs gSaA izfrn'kZ ds p;u esa tc ,slh

fof/k dk iz;ksx fd;k tkrk gS ftlls tula[;k ds izzfrfuf/kRo dh

lEHkkouk gksrh gS rc mls lEHkkO; izfrn'kZ dgrs gSA ,sls izfrn'kksZa

esa tula[;k dh izR;sd bdkbZ ds p;u dh lEHkkouk leku gksrh

gSA nwljs 'kCnksa esa dgk tk; rks tula[;k dh fdlh Hkh bdkbZ ds

p;u gksus dh lEHkkouk ‘kwU; ugha gksrh gSA lEHkkO; izfrn'kZ esa

izfrn'kZu =qfV lEHkkO; vFkok la;ksx ls gh gksrh gSA bl vk/kkj

ij ge ;g dg ldrs gSa fd lEHkkO; izfrn'kZ dh fuEu fo'ks"krk,a

gksrh gS%&

¼i½ lEHkkO; izfrn'kZ esa tula[;k ds izR;sd ¼?kVd½ bdkbZ ds
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p;u fd;s tkus dh lEHkkouk leku gksrh gSA

¼ii½ lEHkkO; izfrn'kZ tula[;k dk izfrfuf/kRo djrk gSA

¼iii½ lEHkkO; izfrn'kZ }kjk ,df=r leadksa dk forj.k lkekU;

¼Normal½ gksrk gSA

¼iv½ lEHkkO; izfrn'kksZ ij lak[;dh;  ijh{k.kksa dk iz;ksx ljyrk

ls fd;k tk ldrk gSA

¼v½ lEHkkO; izfrn'kksZ }kjk lekU;hdj.k dh izfØ;k ljy gks

tkrh gSA

lEHkkO; izfrn'kZu ds izdkj lEHkkO; izfrn'kZu ds izdkj lEHkkO; izfrn'kZu ds izdkj lEHkkO; izfrn'kZu ds izdkj lEHkkO; izfrn'kZu ds izdkj ¼¼¼¼¼Typs of Probability Sampling½½½½½

¼d½¼d½¼d½¼d½¼d½ lk/kkj.k ;n`fPNd izfrn'k Zu lk/kkj.k ;n`fPNd izfrn'k Zu lk/kkj.k ;n`fPNd izfrn'k Zu lk/kkj.k ;n`fPNd izfrn'k Zu lk/kkj.k ;n`fPNd izfrn'k Zu ¼¼¼¼¼Simple Random

Sampling½½½½½

;kǹfPNd 'kCn dk vFkZ gksrk gS csrjrhc vFkok vfu;r

vFkok ftlesa dksbZ fo'ks"k iz;kstu u gksaA blh ds lǹ'k]

;kǹfPNd izfrn'kZu esa tula[;k dh izR;sd bdkbZ dks

izfrn'kZ ds :i esa pqusa tkus dh lEHkkouk lnSo leku :i

ls jgrh gSA blds vfrfjDr bldh ,d fo'ks"krk ;g gS fd

izfrn'kZ esa lfEefyr fd;s tkus okyh ,d bdkbZ dHkh Hkh

nwljh bdkbZ ds izfrn'kZ esa lfEeyu dh lEHkkouk dks

izHkkfor ugha djrh gSA izfrn'kZu dh ;g O;kid :i ls

viuk;h tkus okyh loZfiz; iz.kkyh gSA ;kǹfPNd izfrn'kZu

dks ltkrh;] vFkok lkn‘’k vFkok le#ih ¼Homogeneous½

tula[;k ij iz;ksx djuk pkfg, vFkkZr~ tula[;k dh

bdkb;ksa esa ogh y{k.k ;k xq.k gksus pkfg, ftuds fo"k; esa
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'kks/kdrkZ vUos"k.k djuk pkgrk gSaA vk;q] vk;] fyax ,oa

{ks=h;rk] vkfn ltkrh; gksus ds mnkgj.k gSA

;kǹfPNd fof/k ls izfrn'kZ ds p;u dh dbZ fof/k;ka gSa tks

fuEu of.kZr gSa&

¼ a¼ a¼ a¼ a¼ aa½½½½½ flDdk mNkydj flDdk mNkydj flDdk mNkydj flDdk mNkydj flDdk mNkydj ¼¼¼¼¼Tossing of a Coin½½½½½

bl fof/k esa] flDds ds fdl igyw dk p;u djrk gS bl

ckr dks /;ku esas j[kdj tula[;k dh izR;sd bdkbZ ds uke

ls] flDdk mNkydj bfPNr igyw vkus ij mldk p;u

dj fy;k tkrk gSA bl izdkj ls izfrn’kZ izkIr fd;k tk

ldrk gSA

¼¼¼¼¼b½½½½½ iklk Qsaddj iklk Qsaddj iklk Qsaddj iklk Qsaddj iklk Qsaddj ¼¼¼¼¼Throwing of a Dice½½½½½

bl fof/k esa iklk Qsadus ij tks vad vkrk gS mlh la[;k

dh bdkbZ dk p;u dj fy;k tkrk gSA

¼¼¼¼¼c½½½½½ ykVjh fof/k ykVjh fof/k ykVjh fof/k ykVjh fof/k ykVjh fof/k ¼¼¼¼¼Lottery Method½½½½½

bl fof/k esa tula[;k dh izR;sd bdkbZ ¼?kVd½ ds uke ls

iphZ cukdj mudks vkil esa feykdj ,d MCcs esa cUn dj

fn;k tkrk gS] rRi'pkr~ fu/kkZfjr la[;k esa iphZ fudkydj]

uke fy[kh gqbZ bdkbZ dks izfrn'kZ esa lfEefyr dj fy;k

tkrk gSA

¼¼¼¼¼d½½½½½ lkj.kh ds }kjk lkj.kh ds }kjk lkj.kh ds }kjk lkj.kh ds }kjk lkj.kh ds }kjk ¼¼¼¼¼Through Table½½½½½

mijksDr of.kZr] iklk Qsaduk ykVjh fudkyuk ,oa flDdk

mNkyuk vkfn fof/k;ka viukusa esa le;] Je ,o a/ku dk

O;; vf/kd gks tkrk gS] rFkkfi tula[;k ds vkdkj ds
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fo'kky gksus ij ;g fof/k;ka vO;ogkfjd ,oa nq"dj gks tkrh

gSaA ;kǹfPNd izfrn'kZ ds p;u dh lcls lqxe ,oa ljy

fof/k gksrh gS ;kǹfPNd la[;kvksa dh rkfydk dk iz;ksx

djukA ¼,y0,p0lh0 fVfiV us bl fof/k ds fy;s ;kǹfPNd

la[;kvksa dh ,d rkfydk cukbZ gS] ftldk iz;ksx O;kid

:i ls fd;k tkrk gS½ ;kǹfPNd la[;kvksa dh lkj.kh ds ek/

;e ls ;kǹfPNd izfrn'kZ dk p;u cgqr gh vklku gks tkrk

gSA

bl fof/k esa tula[;k dh izR;sd bdkbZ dks ,d fof'k"V

la[;k fu/kkZfjr dj nh tkrh gSA rRi'pkr~ ftruh la[;k esa

izfrn'kZ p;fur djuk gS mruh la[;k esa rkfydk esa of.kZr la[;k,a

pqu yh tkrh gSa] mu la[;kvksa dk ewY; tks Hkh vkrk gS mlh ewY;

dh la[;k dk izfrn'kZ pqu fy;k tkrk gSA

bl izfØ;k dks fuEu pj.kksa esa ifjHkkf"kr dj ldrs gSaA

¼i½ tula[;k ¼N½ rFkk izfrn'kZ ¼n½ dks fu/kkZfjr djukA

¼ii½ tula[;k dh bdkb;ksa dks Øec)  djuk

¼iii½ ;kǹfPNd lkj.kh ds csM+s vFkok lh/ks LrEHk ds fdlh [kkus ls

p;u izkjEHk djukA

¼iv½ [kkuksa essa fy[kh gqbZ la[;k ds mrus vaad ys ysuk ftrus fd

tula[;k ds vUnj vkrs gksaA tSls tula[;k 100 gks rks

vfUre ds nks vad tks 0&99 ds e/; vkrs gksa mUgsa pqu ysukA

fdlh Hkh vad dks nksgjkuk ugha pkfg,A

¼v½ ,slk tc rd djuk pkfg, tc rd okafNr izfrn'kZ ¼n½ u

izkIr gks tk;A
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lklklklklkj.kh &1j.kh &1j.kh &1j.kh &1j.kh &1

;kn`fPNd la[;;kn`fPNd la[;;kn`fPNd la[;;kn`fPNd la[;;kn`fPNd la[;kvksa dh lkj.khkvksa dh lkj.khkvksa dh lkj.khkvksa dh lkj.khkvksa dh lkj.kh

1 2 3 4 5 6 7 8 9 10

1. 96568 11860 83699 38631 90045 69696 48572 05917 51905 10052

2. 03550 59144 59468 37984 77892 89766 86489 46619 50236 91136

3. 22188 81205 99699 84260 19693 36701 43233 62719 53117 71153

4. 63759 61429 14043 44095 84746 22018 19014 76781 61086 90216

5. 55006 17765 15013 77707 54317 48862 53823 52905 70754 68212

6. 81972 45644 12600 01951 72166 52682 37598 11955 73018 23528

7. 06377 50136 33122 31794 86723 58037 36065 32190 31367 96007

8. 92363 99784 94169 03652 80824 33407 40837 97749 18361 72666

9. 96083 16943 89916 55159 62184 86206 09764 20244 88388 98675

10. 92993 10747 08985 44999 35785 65036 05933 77378 92339 96151

11. 95083 70292 50394 61947 65591 09774 16216 63561 59751 78771

12. 77308 60721 96057 86031 83148 34970 30892 53489 44999 18021

13. 11913 49624 28519 27311 61586 28576 43092 69971 44220 80410

14. 70648 47484 05095 92335 55299 27161 64486 71307 85883 69610

15. 92771 99203 37786 81142 44271 36433 31726 74879 89384 76886

16. 78816 20975 13043 55921 82774 62745 48338 88348 61211 88074

17. 79934 34392 56097 87613 94627 63622 08110 16611 88599 02890

18. 64698 83376 87527 36897 17215 74339 69856 43622 22567 11518

19. 44212 12995 03581 37618 94851 63020 65348 55857 91742 79508

20. 89292 00204 00579 70630 37136 50922 83387 15014 51838 81760

21. 08692 87237 87879 01629 72184 33853 95144 67943 19345 03469

22. 67927 76855 50702 78555 97442 78809 40575 79714 06201 34576

23. 62167 94213 52971 85794 68067 78814 40103 70759 92129 46715

24. 45828 45441 74220 84157 23241 49332 23646 09390 13031 51569

25. 01164 35307 26526 80335 58090 85871 07205 31749 40571 51755

26. 29283 31581 04359 45538 41435 61103 32428 94042 39971 63678

27. 19868 79978 81699 84904 50163 22652 07845 71308 00859 87984

28. 14292 93587 55960 23159 07370 65065 06580 46285 07884 83928

29. 77410 52135 29495 23032 83242 89938 40516 27252 55565 64714

30. 65580 06921 35675 81645 60479 71035 99380 59759 42161 93440

31. 07780 18093 31258 78156 07871 20369 53977 08534 39433 57216

32. 0548 08454 36674 46255 80541 42903 37366 21164 97516 66181

33. 22023 60448 69344 44260 90570 01632 21002 24413 04671 05665

34. 20827 37210 57797 34660 32510 71558 78228 42304 77197 79168

35. 47802 79270 48805 59480 88092 11441 96016 79061 51823 94442

36. 79730 86591 18978 25479 77684 88439 34112 26052 57112 91653

37. 26439 02903 20935 76297 15290 84688 74002 09467 41111 19194

38. 32927 83426 07848 59372 44422 53372 27823 25417 27150 21750

39. 51484 05286 77103 47284 00578 88774 15293 50740 07932 87633

40. 45142 96804 92834 26886 70002 96643 36008 02239 93563 66429
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mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&eku yhft, fd vkidks 90 Nk=ksa dh tula[;k

ls 20 Nk=ksa dk izfrn'kZ p;fur djuk gSA lcls igys Nk=ksa

dh la[;k 00ls 89 rd Øeokj dj ysaA vc ;kǹfPNd lkj.kh

ls 00 ls 89 rd ds nks vadksa ¼digits½ dh 20 la[;k,a izkIr dj

ysaA lkj.kh ds fdlh Hkh LFkku ls vki ;g fØ;k izkjEHk dj

ldrs gSaA ;fn vki 7oha iafDr ds izFke LrEHk ls izkjEHk djrs

gSa rks mu la[;kvksa dks ns[krs gq,] ftuds vfUre nks vad 00 ls

89 ds e/; vkrs gSa] ls vkxs c<+rsa gq, 8osa] 9osa ,oa vkxs dh

iafDr;ksa ij rc rd vkrs tk;a rc rd fcuk nksgjkrs gq,

vkidksa 20 la[;k,a u izkIr gks tk;sA ,slk djrs gq, vkidksa

lkj.kh ls fuEu la[;k,a izkIr gksxhA

¼7oha iafDr ls izkjEHk djrs gq,½

 7oha iafDr esa 06377 50136 33122 31794 86723 58037 36065 32190 31367 96007

 8oha iafDr esa 92363 99784 94169 03652 80824 33407 40837 97749 18361 72666

 9oha iafDr esa 96083 16943 89916 55159 62184 86206 09764 20244 88388 98675

7oha 8oha ,oa 9oha iafDr;ksa esa fy[kh gqbZ la[;kvksa ds

vfUre nks vadksa dks ns[ksaA muesa ls tks 00&89 ds e/; vkrk gks mls

pqu ys vki ns[ksxsa fd la[;k 31794] ,oa 32190 ¼7oha iaafDr½] esa 89

ls vf/kd gS] bls NksM+ nsA blh izdkj la[;k 58037 ¼7oha iafDr½]

40837 ¼8oha iaafDr½] esa vfUre nks vad 37 nks ckj vk, gSa vr% nwljh

ckj dh la[;k 40837 dks NksM+ nsaA vc vkidksa tks chl la[;k,a

feysxh og vkids }kjk p;fur izfrn’kZ gksxhA tks fuEu gS%&

77 36 22 23 37 65 67 07 63 84

69 52 24 49 61 66 83 43 16 59

,slh fofHkUu lkfjf.k;ka miyC/k jgrh gSa ftudksa 'kks/kdrkZ
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viuh lqfo/kkuqlkj iz;ksx djrs gSa ftuesa ls dqN dk mYys[k fuEu
iafDr;ksa esa fd;k tk jgk gS&

¼¼¼¼¼i½½½½½ fVi sV ¼lkj. k h ½fVi sV ¼lkj. k h ½fVi sV ¼lkj. k h ½fVi sV ¼lkj. k h ½fVi sV ¼lkj. k h ½  rk fydk& rk fydk& rk fydk& rk fydk& rk fydk&,y0,p0lh0 fVi sV

¼L.H.C.Tippet½ }kjk fufeZr rkfydk 'kks/kdrkZvksa ds }kjk

lokZf/kd iz;ksx dh tkus okyh lkj.kh gSA bl lkj.kh esa

10400] pkj vadks okyh la[;k,a gSA

¼¼¼¼¼ii½½½½½ fQ'kj ,oa ;sV~l lkj.kh%&fQ'kj ,oa ;sV~l lkj.kh%&fQ'kj ,oa ;sV~l lkj.kh%&fQ'kj ,oa ;sV~l lkj.kh%&fQ'kj ,oa ;sV~l lkj.kh%&fQ'kj ,oa ;sV~l ¼Fisher &

Yates½ us o"kZ 1938 esa 15000 la[;kvksa okyh lkj.kh dh

lajpuk dh FkhA

¼¼¼¼¼iii½½½½½ dsUMky ,oa fLeFk lkj.kh%&dsUMky ,oa fLeFk lkj.kh%&dsUMky ,oa fLeFk lkj.kh%&dsUMky ,oa fLeFk lkj.kh%&dsUMky ,oa fLeFk lkj.kh%&dsUMky ,oa ckfcaxVu fLeFk

¼Kendal & Babington Smith½ }kjk o”kZ 1939 esa 25000

la[;kvksa okyh lkj.kh dk fodkl fd;k FkkA

¼¼¼¼¼iv½½½½½ jko] fe= ,oa eFkkbZ lkj.kh&jko] fe= ,oa eFkkbZ lkj.kh&jko] fe= ,oa eFkkbZ lkj.kh&jko] fe= ,oa eFkkbZ lkj.kh&jko] fe= ,oa eFkkbZ lkj.kh&jko fe= ,oa eFkkbZ ¼Rao

Mitra & Mathai½ }kjk 1966 esa 5000 pkj vadksa okyh lkj.kh

dh jpuk dh xbZ FkhA

lk/kkj.k ;kn`fPNd izfrn'kZu ds ykHklk/kkj.k ;kn`fPNd izfrn'kZu ds ykHklk/kkj.k ;kn`fPNd izfrn'kZu ds ykHklk/kkj.k ;kn`fPNd izfrn'kZu ds ykHklk/kkj.k ;kn`fPNd izfrn'kZu ds ykHk

¼i½ bl fof/k esa 'kks/kdrkZ dks tula[;k ds xq.kksa dh lEiw.kZ

tkudkjh gksus dh vko';drk ugha iM+rh gSA

¼ii½ bl fof/k esa O;fDrxr i{kikr dh lEHkkouk U;wu jgrh gSA

¼iii½ ;kǹfPNd izfrn'kZ dh =qfV;ksa dks ljyrkiwoZd Kkr fd;k

tk ldrk gSA

¼iv½ bl fof/k dk iz;ksx lHkh izdkj ls vuqlU/kkuksa ij fd;k tk

ldrk gSA

ØeefleoMe&ve SJeb mecebkeâeW keâe
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lk/kkj.k ;kn`fPNd izfrn'kZu dh lhek,alk/kkj.k ;kn`fPNd izfrn'kZu dh lhek,alk/kkj.k ;kn`fPNd izfrn'kZu dh lhek,alk/kkj.k ;kn`fPNd izfrn'kZu dh lhek,alk/kkj.k ;kn`fPNd izfrn'kZu dh lhek,a

¼i½ tc tula[;k fo'kky gksrh gS rks le; cgqr vf/kd yxrk

gSA

¼ii½ fo'oluh; ifj.kke izkIr djus ds fy;s izfrn'kZ ds vkdkj

dks lnSo cM+k gh djuk iM+rk gSA

¼iii½ bl fof/k esa izk;% la;ksx ij fuHkZj djuk iM+rk gSA

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½½½½½%%%%%     6-        /

kkj.k ;kǹfPNd izfrn'kZu ls vki D;k le>rs gSa\ ;kǹfPNd

izfrn'kZu dh fof/k;kas dk o.kZu dfj;sA

¼[k½¼[k½¼[k½¼[k½¼[k½ Øfed izfrn'kZu Øfed izfrn'kZu Øfed izfrn'kZu Øfed izfrn'kZu Øfed izfrn'kZu ¼¼¼¼¼Systematic Sampling½½½½½

;g fof/k ;kǹfPNd izfrn'kZ dh rqyuk esa ,d lq/kjh gqbZ

izfof/k gSaA blesa tula[;k dh tkudkjh vko';d gksrh gSA bl

fof/k esa tula[;k dh lHkh bdkb;ksa dks o.kZekyk vFkok vU; lqfo/

kktud fof/k ls Øeo) dj ysrs gSaA bl izfØ;k esa ,d izfrn'kZ

;kǹfPNd :i ls pqu ysrs gS rRi'pkr~ vU; izfrn'kZ iwoZ fu/kkZfjr

Øe esa pqu fy;s tkrs gS tSls gj ikapoh bdkbZ dks izfrn'kZ esa

lfEefyr djukA bl fof/k esa fuEu izdkj ls izfrn'kZ p;fur fd;s

tkrs gSaA

¼i½ loZizFke tula[;k dh bdkb;ksa dks 1 ls rd N Øe ls

lwphc) dj fy;k tkrk gSA

¼ii½ nwljs pj.k esa vUrjky ‘K’, dks tula[;k esa izfrn'kZ ds

vkdkj n ls Hkkx nsdj Kkr dj ysrs gSa& k =N/
n

ØeefleoMe&ve
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¼iii½ blds ckn igyk izfrn'kZ ;kǹfPNd :i ls p;fur djrs

gSaA

¼iv½ rRr'pkr ijorhZ izfrn'kZ mlh vUrjky ls fu;fer vFkok

Øfed :i ls p;fur dj ysrs gSaA

mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&

eku yhft, fd 1000 tula[;k esa ls 100 izfrn'kZ p;fur
djuk gSA ,slh fLFkfr esa%&

¼i½ tula[;k dks 0 ls 999 rd Øe ls O;ofLFkr fd;k
tk;sxkA

¼ii½ vUrjky K = 10
100

1000
=  Kkr fd;k tk;sxkA

¼iii½ izFke izfrn'kZ dks 0 ls 9 rd ds e/; ;kǹfPNd :i ls

p;fur fd;k tk;sxkA ;g eku yhft, fd igyk p;fur

izfrn'kZ 5oka gSA

¼iv½ ijorhZ izfrn'kZ bdkba;k gksxh& 15] 25] 35 -------------------995

Øfed izfrn'kZ ds ykHkØfed izfrn'kZ ds ykHkØfed izfrn'kZ ds ykHkØfed izfrn'kZ ds ykHkØfed izfrn'kZ ds ykHk

¼i½ bl fof/k dk lcls cM+k ykHk gS 'kh/kzrkA ;kǹfPNd

izfrn'kZu dh rqyuk esa blesa cgqr gh de le; yxrk gSA

¼ii½ bl fof/k ls izkIr ifj.kkeksa ls fu"d"kZ fudkyk tk ldrk gS

,oa lkekU;hdj.k fd;k tkrk gSA

Øfed izfrn'kZ dh lheka,Øfed izfrn'kZ dh lheka,Øfed izfrn'kZ dh lheka,Øfed izfrn'kZ dh lheka,Øfed izfrn'kZ dh lheka,

¼i½ izfrn'kZ dk izfrfuf/kRo Hkzked gks ldrk gSA tSls fdlh

cktkj esa diM+s dh gj nloh nqdku dk p;u djuk vkSj

ØeefleoMe&ve SJeb mecebkeâeW keâe
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;fn gj nloh nqdku ,d ^^czkUMsM ‘kks :e** gks rks p;fur

izfrn'kZ dHkh Hkh izfrfuf/k izfrn'kZ ugha gks ldsxkA

¼ii½ izFke izfrn'kZ] tks fd ;kǹfPNd :i ls pquk tkrk gS] ;fn

izfrfuf/kd pfj= dk u gks rks lHkh ijorhZ izfrn'kksZa esa nks"k

fo|eku jgsxkA

LoewY;kadu iz'uLoewY;kadu iz'uLoewY;kadu iz'uLoewY;kadu iz'uLoewY;kadu iz'u ¼ ¼ ¼ ¼ ¼Self Assessment Question½%½%½%½%½%     7- Øfed

izfrn'kZu dh fof/k dk o.kZu dhft,A

¼x½¼x½¼x½¼x½¼x½ Lrfjr ;kn`fPNd izfrn'k Zu Lrfjr ;kn`fPNd izfrn'k Zu Lrfjr ;kn`fPNd izfrn'k Zu Lrfjr ;kn`fPNd izfrn'k Zu Lrfjr ;kn`fPNd izfrn'k Zu (Stratified Random

Sampling)

Lrjh; ;kǹf+PNd izfrn'kZu fof/k mijksDr of.kZr nksuksa  fof/

k;ksa ls Js"B gSa tgka ij tula[;k fo”ke vFkok fotkrh; gks rks

bl fof/k dk iz;ksx fd;k tkrk gSA ,slh tula[;k esa v&leku

rRo tSls] iq:"k&L=h] 'kgjh&xzkeh.k] f'kf{kr&vf'kf{kr gksrs gSaA

,slh ifjfLFkr esa ekun.Mksa ds vk/kkj ij tula[;k dks oxhZd̀r

dj nsrs gS] ftUgs Lrj (Strata) dgrs gSaA  blds i'pkr bu Lrjksa

vFkok oxksZa ls izfrn'kZ dk p;u dj fy;k tkrk gSA bl izdkj ls

p;fur izfrn'kksZa esa lHkh oxksZa dk izfrfuf/kRo gks tkrk gSA

blds vxys pj.k esa Lrfjr izfrn’kksZa ds vkdkj dk          fu/

kkZj.k fd;k tkrk gSA ;g rhu izdkj ls gksrk gS

¼¼¼¼¼i½½½½½ vuqikfrd Lrfjr izfrn'kZ vuqikfrd Lrfjr izfrn'kZ vuqikfrd Lrfjr izfrn'kZ vuqikfrd Lrfjr izfrn'kZ vuqikfrd Lrfjr izfrn'kZ ¼¼¼¼¼Proportionate Stratified

Sample½½½½½ blds  vUrxZr ,d fuf'pr vuqikr esa izR;sd

oxZ ls izfrn'kksZa dks pquk tkrk gSA

ØeefleoMe&ve
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¼¼¼¼¼ii½½½½½ xSj vuqikfrd Lrfjr izfrn'kZ xSj vuqikfrd Lrfjr izfrn'kZ xSj vuqikfrd Lrfjr izfrn'kZ xSj vuqikfrd Lrfjr izfrn'kZ xSj vuqikfrd Lrfjr izfrn'kZ ¼¼¼¼¼Disproportionate

Stratified Sample½½½½½ xSj vuqikfrd Lrfjr izfrn'kZ fof/k

ds vUrxZr lHkh Lrjksa ls leku la[;k esa bdkb;ksa dk

p;u dj fy;k tkrk gS] pkgs Lrjksa dk vkdkj dqN Hkh gksA

bl fof/k esa] bdkb;ksa dk p;u 'kks/kdrkZ ds fo'ys”k.kkRed

fu.kZ; ij fuHkZj djrk gSA

¼¼¼¼¼iii½½½½½ mfpr izfrn'kZ fof/k mfpr izfrn'kZ fof/k mfpr izfrn'kZ fof/k mfpr izfrn'kZ fof/k mfpr izfrn'kZ fof/k ¼¼¼¼¼Optimum Sampling Method½½½½½

bl fof/k ds vUrxZr fofHkUu Lrjksa ls izfrn'kksZa dk p;u

U;wure&ykxr ij Js"Bre ifj.kke izkIr djus ds fl)kar

ds vk/kkj ij fd;k tkrk gSA

mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&iz'u vkidks deZpkfj;ksa dh la[;k ,oa muds

ikfjJfed dks uhps rkfydk esa fn[kk;k tk jgk gS%&

ikfjJfedikfjJfedikfjJfedikfjJfedikfjJfed deZpkfj;ksa dh la[;kdeZpkfj;ksa dh la[;kdeZpkfj;ksa dh la[;kdeZpkfj;ksa dh la[;kdeZpkfj;ksa dh la[;k

izfr ekgizfr ekgizfr ekgizfr ekgizfr ekg

vdq'kyvdq'kyvdq'kyvdq'kyvdq'ky v/kZdq'kyv/kZdq'kyv/kZdq'kyv/kZdq'kyv/kZdq'ky dq'kydq'kydq'kydq'kydq'ky ;ksx;ksx;ksx;ksx;ksx

800 ls de 300 90 10 400

800&1200 200 80 10 290

1200&1600 100 180 30 310

;ksx;ksx;ksx;ksx;ksx 600600600600600 350350350350350 5050505050 10001000100010001000

;fn 10 izfrn'kksZa dk p;u djuk gks rks

¼i½ vuqikfrd Lrfjr iz.kkyh dk iz;ksx djrs gq, vdq'ky]

v/kZdq'ky ,oa dq'ky Jfedksa dh la[;k dks iznf'kZr dfj;sA
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¼ii½ ;fn vdq'ky] v/kZdq'ky ,oa dq'ky Jfedksa dks 5%4%1 ds

vuqikr esa pquuk gks rks mudk forj.k D;k gksxkA blds

vfrfjDr muds ikfjJfed Lrj dks /;ku esa j[krs gq,

muds forj.k dks 3%2%1 ds vuqikr esa iznf'kZr dfj;sA

gy%gy%gy%gy%gy% izfrn'kZ dk vkdkj 100 gksxk tks dqy ;ksx dk 10 izfr'kr

gS igyh ifjfLFkr esa vuqikfrd Lrfjr iz.kkyh dks iz;ksx

djrs gq, izR;sd bdkbZ dk 10 izfr'kr p;fur djuk gksxk

tks fd fuEu izdkj ls gksxk&

ikfjJfed izfr ekgikfjJfed izfr ekgikfjJfed izfr ekgikfjJfed izfr ekgikfjJfed izfr ekg vdq'kyvdq'kyvdq'kyvdq'kyvdq'ky v/kZdq'kyv/kZdq'kyv/kZdq'kyv/kZdq'kyv/kZdq'ky dq'kydq'kydq'kydq'kydq'ky ;ksx;ksx;ksx;ksx;ksx

800 ls de 30 09 01 40

800&1200 20 08 01 29

1200&1600 10 18 03 31

;ksx;ksx;ksx;ksx;ksx 6060606060 3535353535 0505050505 100100100100100

nwljh ifjfLFkr esa Hkh izfrn'kZ dk vkdkj 100 gS] ijUrq ;gka

ij vdq'ky] v/kZdq'ky ,oa dq'ky Jfedksa dks 5%4%1 ds vuqikr esa

forfjr djuk gS] rFkk muds forj.k dks vk; ds vk/kkj ij /;ku

esa j[krs gq, 3%2%1 ds vuqikr esa iznf'kZr djuk gSA tks fd fuEu

gksxk&

ikfjJfed izfr ekgikfjJfed izfr ekgikfjJfed izfr ekgikfjJfed izfr ekgikfjJfed izfr ekg vdq'kyvdq'kyvdq'kyvdq'kyvdq'ky v/kZdq'kyv/kZdq'kyv/kZdq'kyv/kZdq'kyv/kZdq'ky dq'kydq'kydq'kydq'kydq'ky ;k sx;k sx;k sx;k sx;k sx vuqikrvuqikrvuqikrvuqikrvuqikr

800 ls de 25 20 05 50 3

800&1200 17 13 03 33 2

1200&1600 08 07 02 17 1

;ksx;ksx;ksx;ksx;ksx 5050505050 4040404040 1010101010 100100100100100

      vuqikr    5     4 1
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Li"Vhdj.k% bl ifjfLFkr esa 100 dks 5%4%1 ds vuqikr esa

forfjr dj 50]40 vkSj 10 dh l[;k izkIr dh xbZA fQj 50]40]

vkSj 10 dks vk;qLrj ds vk/kkj ij 3%2%1 ds vuqikr esa forfjr

fd;k x;k gSA

Lrfjr ;kn`fPNd izfrn'kZ fof/k ds ykHkLrfjr ;kn`fPNd izfrn'kZ fof/k ds ykHkLrfjr ;kn`fPNd izfrn'kZ fof/k ds ykHkLrfjr ;kn`fPNd izfrn'kZ fof/k ds ykHkLrfjr ;kn`fPNd izfrn'kZ fof/k ds ykHk

¼i½ ;g izfrn'kZ tul[a;k dk vPNk izfrfuf/kRo djrk gS A

¼ii½ ;g fof/k tula[;k dh fo"kerk dks] fofHkUu Lrjksa ds ek/;e

ls] nwj djrh gSA

¼iii½ ;g fof/k oLrqfu"B gksrh gSA

¼iv½ blls izkIr ifj.kke fo'oLuh; ,oa cgqr lhek rd 'kq)

gksrs gSaA

¼v½ 'kks/kdrkZ dh ǹf"V ls ;g fof/k lqfo/kktud gksrh gSA

¼vi½ fofHkUu Lrjksa ds ek/;e ls HkkSxksfyd :i ls fc[kjh gqbZ

bdkb;k¡ ,dhd̀r gks tkrh gSA

¼vii½ blesa O;fDrxr i{kikr dh lEHkkouk U;wu gksrh gSA

Lrfjr izfrn'kZ fLrfjr izfrn'kZ fLrfjr izfrn'kZ fLrfjr izfrn'kZ fLrfjr izfrn'kZ fof/k dh lheka,of/k dh lheka,of/k dh lheka,of/k dh lheka,of/k dh lheka,

¼i½ bl fof/k esa ;fn bdkb;ksa dks mfpr :i ls Hkkfjr ;k

xq.kc) ugha fd;k x;k rks ifj.kke Hkzked gks ldrs gSaA

¼ii½ leku xq.kksa okyh tula[;k dks Lrjksa esa foHkkftr djuk

dfBu gks tkrk gSA

¼iii½ ;g fof/k [kphZyhZ ,oa vf/kd le; ysrh gSA

ØeefleoMe&ve SJeb mecebkeâeW keâe
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LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½%½%½%½%½% 8- Lrfjr

;kǹfPNd izfrn'kZu ls vki D;k le>rs gSa\ ;g lewg izfrn'kZu ls

fdl izdkj fHkUu gS \

¼?k½¼?k½¼?k½¼?k½¼?k½ cgq:ih izfrn'kZu cgq:ih izfrn'kZu cgq:ih izfrn'kZu cgq:ih izfrn'kZu cgq:ih izfrn'kZu (Multiple Sampling)

bl fof/k esa nks ;k nks ls vf/kd lewg izfrn'kksZa dk p;u

djrs gSa blfy;s bls cgq:ih izfrn'kZu fof/k dgrs gSaA bl fof/k

dk iz;ksx ogka ij vf/kdrj fd;k tkrk gS tgk¡ nks forj.kksa esa

lglEcU/k Kkr djuk gksrk gSA

cgq:ih izfrn'kZ ds ykHkcgq:ih izfrn'kZ ds ykHkcgq:ih izfrn'kZ ds ykHkcgq:ih izfrn'kZ ds ykHkcgq:ih izfrn'kZ ds ykHk

¼i½ bl fof/k esa =qfV;ksa dh lEHkkouk de jgrh gSA

¼ii½ ;g fof/k izfrn'kZ dh fo’oluh;rk dk ijh{k.k ,oa okaNuh;

ifj.kkeksa dh izkfIr esa mfpr fn’kk funsZf'kr djrh gSA

cgq:ih izfrn'kZu dcgq:ih izfrn'kZu dcgq:ih izfrn'kZu dcgq:ih izfrn'kZu dcgq:ih izfrn'kZu dh lheka,h lheka,h lheka,h lheka,h lheka,

¼i½ bl fof/k dk iz;ksx dsoy NksVs izfrn’kZ ds p;u esa gh] gks

ldrk gSA

¼ii½ bl fof/k esa le; cgqr vf/kd yxrk gSA

¼³½¼³½¼³½¼³½¼³½ lewg izfrn'kZu lewg izfrn'kZu lewg izfrn'kZu lewg izfrn'kZu lewg izfrn'kZu (Cluster Sampling)

bl fof/k esa ge tula[;k dks fofHkUu oxkskZa esa] ftuesa fofHkUu

xq.ksa dk lekos'k jgrk gS] foHkkftr dj nsrs gSaA bu oxkZas dks lewg

(cluster) dgrs gSaA blds i'pkr bu lewgksa ls ;kǹfPNd fof/k

}kjk izfrn'kksZa dk p;u dj ysrs gSaA bl fo/kk easa ;g eku fy;k

tkrk gS fd izR;sd lewg viuh tula[;k dk izfrfuf/kRo djrk
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gSA ,slh izfrn'kZu iz.kkyh dk iz;ksx HkkSxkSfyd ,oa i;kZoj.k v/

;;uksa esa fd;k tkrk gSA

mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%& ;fn bykgkckn ‘kgj ds miHkksDrkvksa dk] u;s

[kqy jgs 'kkfiax ekyksa ds izfr euksòfRr dk v/;;u djuk gks rks

bykgkckn 'kgj dks 20 ;k 25 [k.Mksa esa ckaV nsxsaA ge ;g eku

ysxsa fd ;g [k.M iwjs bykgkckn 'kgj ds miHkksDrkvksa dk

izfrfuf/kRo djrs gSaA bu [k.Mksa dks lewg (cluster) eku dj buesa

ls ;kǹfPNd (random) fof/k ls izfrn'kksZa dk p;u dj ysxsaA

lewg izfrn'kZu ds ykHklewg izfrn'kZu ds ykHklewg izfrn'kZu ds ykHklewg izfrn'kZu ds ykHklewg izfrn'kZu ds ykHk

¼i½ bl fof/k dk lcls cM+k ykHk gS le; Je ,oa ykxr dh

ferO;rrk

¼ii½ ;g fof/k ‘kks/k@vuqla/kku dh ,d O;ogkfjd fof/k gSA

lewg izfrn'kZ dh lheka,lewg izfrn'kZ dh lheka,lewg izfrn'kZ dh lheka,lewg izfrn'kZ dh lheka,lewg izfrn'kZ dh lheka,

¼i½ iw.kZ:i ls leku xq.kksa rFkk fo”ks’krkvksa okyk lewg cukuk

,d dfBu dk;Z gksrk gSA

¼ii½ nks"kiw.kZ lewg cu tkus ls ifj.kke Hkzked gks tkrs gSaA

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½½½½½%%%%% 9-

lewg izfrn'kZu ls vki D;k le>rs gSA

¼p½¼p½¼p½¼p½¼p½ cgqpj.kh; izfrn'kZu cgqpj.kh; izfrn'kZu cgqpj.kh; izfrn'kZu cgqpj.kh; izfrn'kZu cgqpj.kh; izfrn'kZu (Multistage Sampling)

cgqpj.kh; izfrn'kZu iz.kkyh (Multistage Sampling) lewg

izfrn'kZu iz.kkyh (cluster sampling) dk gh lq/kjk gqvk :i gSA
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lewg izfrn'kZu iz.kkyh esa pquh xbZ bdkb;ksa esa izfrn'kZ p;fur

fd;s tkrs gS] tcfd cgqpj.kh; izfrn'kZ iz.kkyh esa izfrn'kZ ds fy;s

bdkb;ka nks rhu ;k pkj pj.kksa esa pquh tkrh gSA bl fof/k esa izFke

pj.k esa tula[;k ls izfrn'kZ bdkb;ksa dks pqu ysrs gSaA nwljs pj.k

esa mUgha izfrn'kksZa dks fofHkUu bdkb;ksa esa ckaV nsrs gS vkSj muls iqu%

izfrn'kZ p;fur djrs gSaA blh izdkj ls vko';drkuqlkj rhljs

vkSj pkSFks pj.k esa izfrn'kksZa dks p;fur fd;k tkrk gSA bl fof/k

dh fo”ks’krk ;g gksrh gS fd izR;sd pj.k esa izfrn'kZ ds vkdkj esa

deh gksrh tkrh gSA mnkgj.k ds fy;s ;fn pquko fo'ys"k.k

¼psephology½ djus okys fo/kku lHkk pquko dh ernku fudklh

iqokZuqeku (exit poll forecasting) djus ds fy;s izFke pj.k esa

fdlh jkT; dks fofHkUu fo/kku lHkk {ks=ksa esa foHkkftr djsaxs rFkk

muesa ls dqN fo/kku lHkk {ks=ksa dh izfrn'kZ bdkb;ksa dk p;u

djsaxsA nwljs pj.k esa mu izfrn'kZ fo/kku lHkk {ks=ksa dks fofHkUu

[k.Mksa esa foHkkftr dj nsxsa vkSj muesa ls dqN izfrn'kZ bdkab;k pqu

ysxsaA r̀rh; pj.k esa bu p;fur [k.Mksa dh ;k rks tux.kuk dj

ysxsa ;k muesa ls dqN izfrn'kksZa dk v/;;u dj ds iwokZuqeku ds

ifj.kke ns nsxsaA

cgqLrjh; izfrn'kZu fof/k ds ykHkcgqLrjh; izfrn'kZu fof/k ds ykHkcgqLrjh; izfrn'kZu fof/k ds ykHkcgqLrjh; izfrn'kZu fof/k ds ykHkcgqLrjh; izfrn'kZu fof/k ds ykHk

¼i½ bl iz.kkyh esa U;wure ykxr esa ifj.kke izkIr fd;s tk

ldrs gSaA

¼ii½ ;g iz.kkyh vR;Ur ykspiw.kZ gS ftlesa fofHkUu Lrjksa ij

izfrn'kZ p;u dh fofHkUu fof/k;ka iz;ksx dh tkrh gSA
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¼iii½ fo'kky HkkSxksfyd {ks= dk v/;;u djus ds fy;s ;g iz.kkyh

cgqr gh mi;qDr gSA

cgqLrjh; izfrn'kZu fof/k dh lheka,cgqLrjh; izfrn'kZu fof/k dh lheka,cgqLrjh; izfrn'kZu fof/k dh lheka,cgqLrjh; izfrn'kZu fof/k dh lheka,cgqLrjh; izfrn'kZu fof/k dh lheka,

¼i½ ;g fof/k FkksM+h tfVy gS vkSj blesa le; Hkh vf/kd yxrk

gSA

¼ii½ ;fn fofHkUu pj.kksa ij pquh x;h izfrn'kZ bdkb;ka

izfrfuf/kd u gqbZa rks Hkzked ifj.kke izkIr gks ldrs gSaA

1-6-21-6-21-6-21-6-21-6-2 vlEHkkO; izfrn'kZu vlEHkkO; izfrn'kZu vlEHkkO; izfrn'kZu vlEHkkO; izfrn'kZu vlEHkkO; izfrn'kZu (Non probability Sampling)

vlEHkkO; izfrn'kZu fof/k esa izfrn'kZ ds p;u esa lEHkkouk

dk LFkku ugha jgrk gSA fdlh bdkbZ ds pqus tkus dh lEHkkouk

vKkr jgrh gSA bl fof/k esa izfrn'kZ bdkbZ;ksa dks pqus tkus esa

'kks/kdrkZ vius foosd ls fu.kZ; ysrk gSA cgq/kk vlEHkkO; izfrn'kZ]

tual[;k ds mfpr izfrfuf/k ugha dgs tk ldrs gSA bl fof/k ls

p;fur izfrn'kksZa ls izkIr ifj.kkeksa dk lkeU;hdj.k ugha fd;k tk

ldrk gSA

vlEHkkO; izfrn'kZu dh fo'ks"krka,vlEHkkO; izfrn'kZu dh fo'ks"krka,vlEHkkO; izfrn'kZu dh fo'ks"krka,vlEHkkO; izfrn'kZu dh fo'ks"krka,vlEHkkO; izfrn'kZu dh fo'ks"krka,

¼i½ bl izdkj ds izfrn'kZ dh p;u izfØ;k ljy gksrh gSA

¼ii½ vlEHkkO; izfrn'kZ ds izkIrkdksa dk forj.k LorU= gksrk gSA

¼iii½ vlEHkkO; izfrn'kZu fof/k NksVs Lrjksa ds 'kks/k dk;ksZa esa cgqr

mi;ksxh fl) gksrh gSA
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vlEHkkO; izfrn'kZu dh lhek,avlEHkkO; izfrn'kZu dh lhek,avlEHkkO; izfrn'kZu dh lhek,avlEHkkO; izfrn'kZu dh lhek,avlEHkkO; izfrn'kZu dh lhek,a

¼i½ bl fof/k ls izkIr ifj.kkeksa dk lkekU;hdj.k ugha fd;k tk

ldrk gSA

¼ii½ ;g fof/k 'kks/kdrkZ ds O;fDrxr iwokZxzg ls izHkkfor gks

ldrh gSA

vlEHkkO; izfrn'kZu ds izdkj vlEHkkO; izfrn'kZu ds izdkj vlEHkkO; izfrn'kZu ds izdkj vlEHkkO; izfrn'kZu ds izdkj vlEHkkO; izfrn'kZu ds izdkj (Types of Non Probability

Sampling)

d-d-d-d-d- fuf.kZr izfrn'kZu fuf.kZr izfrn'kZu fuf.kZr izfrn'kZu fuf.kZr izfrn'kZu fuf.kZr izfrn'kZu (Judgement Sampling)

tSlk fd uke ls Li"V gS] izfrn'kZ bdkb;ksa dk p;u 'kks/kdrkZ ds

foosd vFkok le>cw> ij fuHkZj djrk gSA bl fof/k esa tula[;k ds

ftu xq.kksa  dk v/;;u djuk gksrk gS ogh xq.k 'kks/kdrkZ ds fu.kZ; dk

vk/kkj  gksrk gSA bls mn~ns';h; izfrn'kZu (Purposive Sampling) Hkh

dgk tkrk gSA

mnkgj.k ds fy;s fdlh fo0fo0 ds ch0dke0 izFke o"kZ ds

Nk=ksa dh O;; djus dh vknr dk v/;;u djus ds fy;s       'kks/

kdrkZ ,sls Nk=ksa dk p;u djsxk ftudh O;; djus dh vknr

lkekU; gS] vFkkZr u rks ferO;;h gS vkSj u rks fQtwy [kpZ gksA

;gka ij 'kks/kdrkZ viuh le>cw> ls izfrn'kZ bdkb;ksa dk p;u

djsxkA

fuf.kZr izfrn'kZu dh fo'ks"krk,afuf.kZr izfrn'kZu dh fo'ks"krk,afuf.kZr izfrn'kZu dh fo'ks"krk,afuf.kZr izfrn'kZu dh fo'ks"krk,afuf.kZr izfrn'kZu dh fo'ks"krk,a

¼i½ ;g /ku] le; ,oa 'kfDr dh cpr djkrh gSA
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¼ii½ bl fof/k }kjk p;fur izfrn'kZ bdkb;ksa dk lexz v/;;u

gks ldrk gSA

¼iii½ ,d izfrn'kZ lewg dh rqyuk nwljs izfrn'kZ lewg ls

ljyrkiwoZd dh tk ldrh gSA

fuf.kZr izfrn'kZu dh lhek,afuf.kZr izfrn'kZu dh lhek,afuf.kZr izfrn'kZu dh lhek,afuf.kZr izfrn'kZu dh lhek,afuf.kZr izfrn'kZu dh lhek,a

¼i½ ;g fof/k fo"k; ijd (Objective) ugha gksrh gS] D;ksafd

bldh rduhdh nks"kiw.kZ ekuh tkrh gSA

¼ii½ bldh fo'oluh;rk Hkh lafnX/k jgrh gSA

¼iii½ blds ifj.kkeksa dk lkekU;hdj.k ugha fd;k tk ldrk gSA

[k-[k-[k-[k-[k- lqfo/kktU; izfrn'kZu lqfo/kktU; izfrn'kZu lqfo/kktU; izfrn'kZu lqfo/kktU; izfrn'kZu lqfo/kktU; izfrn'kZu (Convenience Sampling)

blds Hkh uke ls gh Li"V gS fd tks izfrn'kZ lqfo/kk iwodZ

miyC/k gks mUgsa gh p;fur fd;k tk;A mnkgj.k ds fy;s ;fn

'kkfiax eky esa dk;Z djus okys foØ; dkfeZdksa (Salesmen) dks

fn;s tkus okys vfrfjDr dk;Z ikfjJfed (Overtime Wages) dk

v/;;u djuk gks rks 'kks/kdrkZ fudVre 'kkafix eky ds tkdj

izfrn'kZ dk p;u dj ysxkA bl izdkj ds izfrn'kZ p;u esa dsoy

lqfo/kk dk /;ku j[kk tkrk gS vU; fdlh fof/k dk ughA

izkjfEHkd pj.k ds vuqlU/kkuksa esa og fof/k mi;ksxh gksrh gSA

lqfo/kktU; izfrn'kZu dh fo'ks"krk,alqfo/kktU; izfrn'kZu dh fo'ks"krk,alqfo/kktU; izfrn'kZu dh fo'ks"krk,alqfo/kktU; izfrn'kZu dh fo'ks"krk,alqfo/kktU; izfrn'kZu dh fo'ks"krk,a

¼i½ ftl izfrn'kZ dk p;u fd;k tkrk gS mldk lEiw.kZ

v/;;u fd;k tk ldrk gSA
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¼ii½ ;g vR;ar ljy ,oa lqxe fof/k gSA

¼iii½ fØ;kRed ,oa oSKkfud vuqlU/kkuksa esa ;g fof/k mi;qDr

fl) gksrh gSA

¼iv½ blds fy;s dksbZ iwoZfu;ksftr dk;ZØe ugha cukuk iM+rk gSA

blh dkj.k /ku ,oa le; dh cpr gksrh gSA

lqfoHkktU; izfrn'kZu dh lhek,alqfoHkktU; izfrn'kZu dh lhek,alqfoHkktU; izfrn'kZu dh lhek,alqfoHkktU; izfrn'kZu dh lhek,alqfoHkktU; izfrn'kZu dh lhek,a

¼i½ bl fof/k }kjk p;fur izfrn'kks Z a dks tula[;k dk

izfrfuf/k ugha dgk tk ldrk gSA

¼ii½ bl fof/k dk iz;ksx dsoy ̂^ekxZn'khZ v/;;u** (Pilot Studeis)

esa  gh fd;k tk ldrk gSA

x -x -x -x -x - fu;rka'k izfrn'kZu fu;rka'k izfrn'kZu fu;rka'k izfrn'kZu fu;rka'k izfrn'kZu fu;rka'k izfrn'kZu (Quota Sampling)

bl fof/k dks ;Fkka'k izfrn'kZu Hkh dgk tkrk gSA bl

fof/k esa izfrn'kksZa dk p;u fofHkUu Lrjksa ls iwoZ fu/kkZfjr ;kstuk ds

vUrxZr fd;k tkrk gSA bl fof/k esa izfrn'kksZa dks izfrfuf/kd cukus

gsrq tula[;k dks fofHkUu xq.kksa tSls vk;q] fyax] f'k{kk] O;olk; ,oa

vk; bR;kfn ds vk/kkj ij foHkkftr dj fn;k tkrk gSA blds

i'pkr 'kks/kdrkZ dks bu fofHkUu xq.kksa dk fu;rka'k ¼Quota½ fuf'pr

crk fn;k tkrk gS ftls izfrn'kZ ds :i esa p;fur fd;k tkrk gSaA

bl izdkj dh izfrn'kuZ fof/k dk mn~ns’; gksrk gS fd fofHkUu xq.kksa

dk izfrn'kZ ds :i esa p;u izkalfxd :i ls gksrk jgsA ;g fof/k

Lrjh; izfrn'kZu fof/k ds leku izrhr gksrh gS ijUrq nksuksa esa vUrj
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gksrk gSA Lrjh; izfrn'kZu fof/k esa izfrn'kksZa dk p;u ;kǹfPNd

¼Random½ :i ls gksrk gS tcfd bl fof/k esa tula[;k ds

fofHkUu xq.kksa dk fu;rka'k ¼Quota½ iwoZ fu/kkZfjr jgrk gSA bl fof/

k dk iz;ksx cgq/kk cktkj ,oa foi.ku ls lEcfU/kr 'kks/kkas esa vf/kd

gksrk gSA

fu;rka'k izfrn'kZu dh fo'ks"krk,afu;rka'k izfrn'kZu dh fo'ks"krk,afu;rka'k izfrn'kZu dh fo'ks"krk,afu;rka'k izfrn'kZu dh fo'ks"krk,afu;rka'k izfrn'kZu dh fo'ks"krk,a

¼i½ bl fof/k dh lcls cM+h fo'ks"krk gS fd blesa p;fur

izfrn'kZ iwoZ fu;ksftr xq.kksa dh la[;k ds vuq:i gksrs gSaA

¼ii½ bl fof/k esa Lrjh; izfrn'kZu ,oa fuf.kZr izfrn'kZu nksuks

fof/k;ksa dk lekos’k jgrk gSA

fu;rka'k izfrn'kZu dh lhek,afu;rka'k izfrn'kZu dh lhek,afu;rka'k izfrn'kZu dh lhek,afu;rka'k izfrn'kZu dh lhek,afu;rka'k izfrn'kZu dh lhek,a

¼i½ bl izdkj ls p;fur izfrn'kZ] 'kks/kdrkZ ds O;fDrxr

iwokZxzg ¼bias½ ls izHkkfor jgrs gSaA

¼ii½ ;fn xq.kksa ds Lrjksa dh la[;k vf/kd gks tkrh gS rks

fu;rka'k ¼Quota½ fu/kkZfjr djuk dfBu gks tkrk gSA

¼iii½ bl ckr dh lEHkkouk Hkh jgrh gS fd fdlh xq.k fo'ks"k

Lrj ls fu/kkZfjr fu;rka'k dh la[;k izkIr gh u gks ik;sA

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½½½½½%%%%% 10- vlEHkkO;

izfrn'kZu ls D;k le>rs gSaA vlEHkkO; izfrn'kZu ds izdkjksa dk

o.kZu dfj;sA

1-71-71-71-71-7 izfrn'kZ vUos"k.k ,oa ledksa dk laxzg.k izfrn'kZ vUos"k.k ,oa ledksa dk laxzg.k izfrn'kZ vUos"k.k ,oa ledksa dk laxzg.k izfrn'kZ vUos"k.k ,oa ledksa dk laxzg.k izfrn'kZ vUos"k.k ,oa ledksa dk laxzg.k ¼¼¼¼¼Sample

Enquiry and Data Colletion½½½½½

izfrn'kksZa ds p;u gksus ds ckn dk vxyk pj.k gksrk gS mu
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izfrn'kZ bdkb;ksa ls leadksa dk laxzg.k djuk bl dk;Z ds fy;s

'kks/kdrkZ dks leadksa dsa laxzg.k dh fdlh mi;qDr fof/k dk p;u

djuk iM+rk gSaA 'kks/k ds ifj.kkeksa dh fo'oLkuh;rk cgqr lhek rd

leadksa ds p;u dh fof/k ij fuHkZj djrh gSA ;fn leadksa dk p;u

mfpr fof/k ls ugha fd;k x;k gS rks izfrn'kZ p;u dh mÙke

fof/k ds gksrs gq, Hkh ifj.kke 'kq) ugha izkIr gksrs gSaA leadks ds

laxzg.k esa NksVh lh pwd] pkgs iz'ukoyh dk nks"kiw.kZ gksuk] pkgs  'kks/

kdrkZ dk iwokZxzg gksuk bR;kfn ifj.kke dks Hkzked cuk nssrh gSA

blfy, leadksa ds laxzg.k dk dk;Z cgqr gh lko/kkuh ls djuk

pkfg,A izfrn'kksZa ds mÙke p;u ls gh ifj.kke 'kq) ,oa fo'oLkuh;

gksxsa ,alk ugha eku ysuk pkfg,A

leadksa ds laxzg.k ds ckn muls fu"d"kZ fudkys tkrs gSaA ge ;g

tku pqds gSa fd izfrn'kksZa ds v/;;u ls lexz@tula[;k ds fo"k; esa

fu"d"kZ fudkys tkrs gSa vr,o mudk lkekU;hdj.k cgqr lko/kkuh ds

lkFk djuk pkfg,A dHkh&dHkh ;g 'kadk mRiUu gks ldrh gS fd

ifj.kke lexz@ tula[;k ds fy, fdrus mfpr gSaA ,sls v/;;uksa esa

ifj.kkeksa ds lanHkZ esa 'kks/kdrkZ dks ykspiw.kZ fopkjHkko j[kus pkfg,] ,oa

ifj.kkeksa dks lEHkkO;rk ds ǹf"Vdks.k ls izLrqr djuk pkfg, rFkk mu

lhekvksa dks Hkh izdV dj nsuk pkfg;s&ftuds vUnj ifj.kkeksa esa fdafpr

ifjorZu gks ldrk gSA

1-81-81-81-81-8 izfrn'kZ dk vkdkj ¼izfrn'kZ dk vkdkj ¼izfrn'kZ dk vkdkj ¼izfrn'kZ dk vkdkj ¼izfrn'kZ dk vkdkj ¼Size of Samples½½½½½

'kks/kdrkZ ds le{k izFke iz'u ;g gksrk gS fd izfrn'kZ dk

vkdkj D;k gks \ izfrn'kZ esa fdruh bdkb;ksa dks lfEefyr fd;k
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tk; ftlls fd tula[;k dk 'kq) :i ls izfrfuf/kRo gks lds

vkSj fo'oLkuh; ifj.kke izkIr gksaA vuqla/kkuksa ds ifj.kkeksa dh

'kq)rk vkSj fo'oLkuh;rk izfrn'kZ ds  vkdkj ij fuHkZj djrh gSA

ftruk cM+k izfrn'kZ gksxk] tula[;k dk izfrfuf/kRo mruk gh

O;kid gksxk ,oa muls izkIr ifj.kke mrus gh 'kq) ,oa fo'oLkuh;

gksaxsA cM+s izfrn'kksZ esa ekiu dh =qfV Hkh U;wure vFkok 'kwU; gks

tkrh gSA ;fn izfrn'kZ dk vkdkj vuUr ys fy;k tk; rks =qfV

'kwU; gks tkrh gSA

'kks/k dh izd̀fr] ifj.kkeksa dh 'kq)rk rFkk tula[;k dh

fo"kerk] izfrn'kZ ds vkdkj dks fu/kkZfjr djus esa egÙoiw.kZ Hkwfedk

fuHkkrs gSA ifj.kkeksa esa ftruh 'kq)rk rFkk fo'oLkuh;rk okafNr

gks] izfrn'kZ dk vkdkj mruk gh cM+k djuk iM+sxkA izfrfuf/kd

vFkok BsB ¼Typical½ :i ls fo'oLkuh;rk ds Lrj 95 izfr'kr ,oa

99 izfr'kr ns[ks tkrs gSaA mlh rjg ls ifj'kq)rk dh ekU;rk,a 1

izfr'kr vFkok 5 izfr'kr ns[kh tkrh gSaA ifj.kkeksa dh 'kq)rk ,oa

fo'oLkuh;rk r; dj ysus ds i'pkr~ 'kks/kdrkZ fofHkUu lw=ksa dh

lgk;rk ls budk fu/kkZj.k dj ldrk gS fuEu iafDr;ksa esa muesa ls

izeq[k lw=ksa dk mYys[k fd;k tk jgk gSA

¼1½ ;fn ifj.kkeksa dks izfrn'kZ izfrfØ;k ds vuqikr ds :i esa

izLrqr djuk gks rks fuEu lw= dk iz;ksx djsaxs%&

N

PP

Z

A

PP
n

)1(

)1(

2

2 −
+

−−
=

n= izfrn'kZ dk vkdkj ¼Sample Size½
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P= tula[;k dk og vuqekfur izfr'kr tks xq.kksa dks lekfgr

djrk gS  ¼estimated parcentage of the population possesing

attribute of intrest½

A= okafNr 'kq)rk] ¼tSls 0-01] 0-05½ ¼desired accuracy i.e. 0.01,

0.05½

Z= izekihd‘r ewY; tks fo’oluh;rk dk Lrj bafxr djrs gksa

tSls fd % Z = 1.96, 95% fo’oluh;rk ds Lrj ij] Z=2.56,

99% fo’oluh;rk ds Lrj ij (Standardized value indicating

a confidence level. (Z=1.96 at 95% confidence level and

Z= 2.56 at 99% confidence level).

N= tula[;k dk vkdkj ¼population size½

¼2½ ;fn 'kks/kdrkZ ifj.kkeksa dks izfrn'kZ ij izfrfØ;k ds vkSlr

ds :i esa izLrqr djuk pkgrk gks rks fuEu lw= dk iz;ksx

fd;k tk,xk&

NZ

A
n

2

2

2

2

σ

σ

+

=

n= izfrn'kZ dk vkdkj

σ = izeki fopyu ¼Standard Deviation½

A = okafNr 'kq)rk ¼tSls 0-01] 0-05-------½ ¼desired accuracy i.e.

0.01, 0.05.....½

Z= izekihd̀r ewY; tks fo'oluh;rk dk Lrj bafxr djrs gksa
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tSls fd Z=1.96, 95% fo'oluh;rk ds Lrj ij] z=2.56,

99% fo'oluh;rk ds Lrj ij½ Standardized value indicating

a confidence level (Z=1.96 at 95% onfidence Level, and

z= 2.56 at 99% Confidence Level)

N= tula[;k dk vkdkj ¼size of population½

¼3½ ;fn 'kks/kdrkZ ifj.kkeksa dks fofHkUu rjhds ls izLrqr djuk

pkgrk gS ;k mls vuqikrksa] izeki fopyu] vFkok xq.k

lEcU/kksa dk vuqeku djus esa dfBukbZ vk jgh gks rks fuEu

lw= dk iz;ksx mi;ksxh gksxkA

)]5.2[()]1([

5.2
22

2

++−×

×
=

Znd

NZ
n

n= izfrn'kZ dk vkdkj

d= ifj'kq)rk dk Lrj ¼i.e. 0.01, 0.05, 0.10...) (Precision level

i.e 0.01, 0.05, 0.10....)

Z= izekihd̀r ewY; tks fo'oluh;rk dk Lrj bafxr djrs gksa

tSls fd Z=1.96, 95% ds Lrj ij] ;k Z=2.56, 99% ds Lrj

ij½ ¼Standardized value indicating a confidence level

(Z=1.96 at 95% confidence level and Z=2.56 at 99%

confidence level).

N= tula[;k dk vkdkj ¼size of population½

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½%½%½%½%½% 11-

izfrn'kZ ds vkdkj ls ifj.kkeksa dh 'kq)rk ds lEcU/k dks Li"V

dfj;sA
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1-91-91-91-91-9 izfrn'kZu =qfV;ka ¼foHkze½ izfrn'kZu =qfV;ka ¼foHkze½ izfrn'kZu =qfV;ka ¼foHkze½ izfrn'kZu =qfV;ka ¼foHkze½ izfrn'kZu =qfV;ka ¼foHkze½ ¼¼¼¼¼Sampling Erors½½½½½

vc rd ds v/;;u ls ge ;g tku pqds gSa fd izfrn'kZ

losZ{k.k esa tula[;k ds NksVs ls Hkkx dk v/;;u gksrk gS] ,oa

blls izkIr ifj.kkeksa vkSj tux.kuk ls izkIr ifj.kkeksa esa vUrj

gksrk gSa vr% izfrn'kZ losZ{k.k ls izkIr ifj.kke esa =qfV dk gksuk

LokHkkfod gSa ;g =qfV lnSo gh jgsxh pkgsa izfrn'kZ ;kǹfPNd gks

vFkok tula[;k dk vf/kdre izfrfuf/kRo djrs gksaA bu =qfV;ksa

dk dkj.k izfrn'kZu dk vkdkj ,oa fof/k dks ekuk tkrk gSA bls

gh izfrn'kZu dh =qfV ;k foHkze dgrs gSaA ;g Hkh ns[kk tkrk gS

fd ,d gh 'kks/k dks ;fn nks izfrn'kZu fof/k;ksa ls lEikfnr

fd;k tk; rks Hkh muls izkIr ifj.kkekas esa vUrj gks tkrk gSA

blls ;g Li"V gks tkrk gS fd =+qfV ;k foHkze izfrn'kZ losZ{k.k

esa gh ik;h tkrh gSA tux.kuk losZ{k.k esa =qfV ;k foHkze 'kwU;

jgrh gSA

izfrn'kZu dh =qfV;ksa ¼foHkze½ ds dkj.k izfrn'kZu dh =qfV;ksa ¼foHkze½ ds dkj.k izfrn'kZu dh =qfV;ksa ¼foHkze½ ds dkj.k izfrn'kZu dh =qfV;ksa ¼foHkze½ ds dkj.k izfrn'kZu dh =qfV;ksa ¼foHkze½ ds dkj.k ¼¼¼¼¼Causes of Sampling

Erors½½½½½

izfrn'kZu dh =qfV;ksa ds fuEu dkj.k gSa&

¼1½¼1½¼1½¼1½¼1½ izfrn'kksZ dk nks"kiw.kZ p;uizfrn'kksZ dk nks"kiw.kZ p;uizfrn'kksZ dk nks"kiw.kZ p;uizfrn'kksZ dk nks"kiw.kZ p;uizfrn'kksZ dk nks"kiw.kZ p;u ¼ ¼ ¼ ¼ ¼Faulty Selection of Samples½½½½½

izfrn'kksZ ds p;u esa 'kks/kdrkZ dk O;fDrxr iwokZxzg ¼bias½

bldk izeq[k dkj.k gksrk gSa bl nks”k dks cgqr lhek rd nwj fd;k

tk ldrk gS ;fn ǹ<+rk ds lkFk ;kǹfPNd izfrn'kZu fd;k tk;A

¼2½¼2½¼2½¼2½¼2½ izfrn'kksZ dk izfrLFkkiu izfrn'kksZ dk izfrLFkkiu izfrn'kksZ dk izfrLFkkiu izfrn'kksZ dk izfrLFkkiu izfrn'kksZ dk izfrLFkkiu ¼¼¼¼¼Substitution of Samples½½½½½

;fn fdlh fo'ks"k izfrn'kZ bdkbZ dk p;u ugha gks ikrk gS rks

vUos"k.kdrkZ mudk izfrLFkkiu ¼Substitution½ nwljh miyC/k bdkbZ

ØeefleoMe&ve
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ls dj nsrk gSA bl fØ;k ls ,d iwokZxzg ¼bias½ gks tkrk gS D;ksafd

izfrLFkkfir bdkbZ ds xq.k ewy bdkbZ ds xq.kksa ls lnSo fHkUu gksxaasA

¼3½¼3½¼3½¼3½¼3½ izfrn'kZ bdkb;ks a dh nks"kiw.k Z lhekadu izfrn'kZ bdkb;ks a dh nks"kiw.k Z lhekadu izfrn'kZ bdkb;ks a dh nks"kiw.k Z lhekadu izfrn'kZ bdkb;ks a dh nks"kiw.k Z lhekadu izfrn'kZ bdkb;ks a dh nks"kiw.k Z lhekadu ¼¼¼¼¼Faulty

Demarcation of Sample Units½½½½½

,sls 'kks/kdk;ksZa esa tgka lhekjs[kk ;k fdlh lhek ij vUr

gksus okys izfrn'kksaZ dk p;u djuk gksrk gS ogka ij Hkh =qfV;ksa dh

izcy lEHkkouk jgrh gSA bu ekeyksa esa 'kks/kdrkZ dk O;fDrxr

fu.kZ; egRoiw.kZ gks tkrk gS fd izfrn'kZ dks p;fur fd;k tk;

vFkok ughaA

¼4½¼4½¼4½¼4½¼4½ iwokZuqeku djus dh fof/k esa iwokZxzg ds dkj.k =qfViwokZuqeku djus dh fof/k esa iwokZxzg ds dkj.k =qfViwokZuqeku djus dh fof/k esa iwokZxzg ds dkj.k =qfViwokZuqeku djus dh fof/k esa iwokZxzg ds dkj.k =qfViwokZuqeku djus dh fof/k esa iwokZxzg ds dkj.k =qfV

¼¼¼¼¼Erors Due to Bias in Estimation Method½½½½½

iwokZuqeku djus dh vuqfpr fof/k dk p;u djus ls Hkh =qfV

dh lEHkkouk jgrh gSA

¼5½¼5½¼5½¼5½¼5½ tula[;k dh fo"kerk ds dkj.k =qfV tula[;k dh fo"kerk ds dkj.k =qfV tula[;k dh fo"kerk ds dkj.k =qfV tula[;k dh fo"kerk ds dkj.k =qfV tula[;k dh fo"kerk ds dkj.k =qfV ¼¼¼¼¼Erors Due to

Heterogenity of Population½½½½½

tula[;k dh fo"kerk Hkh =qfV dk dkj.k gksrh gSA bu

=qfV;ksa dh ,d fo'ks"krk gksrh gS fd ;g ,d nwljs dks lekIr dj

nsrh gSA izeki =qfV ¼foHkze½ ¼standred error½ ds }kjk izfrn'kZu dh

=qfV ¼foHkze½ dk ekiu fd;k tkrk gSA izfrn'kZu dh =qfV ¼foHkze½

dh tkudkjh gksus ,oa mldk ekiu gksus ls vfuf'prrk dks cgqr

lhek rd nwj fd;k tk ldrk gSA la{ksi esa ;gh dgk tk ldrk

gS fd ftruk fo'kky izfrn'kZ dk vkdkj gksxk] 'kks/k ds ifj.kke

mrus gh 'kq) gksxsaA izfrn'kZ dk vkdkj ?kVus ;k c<+us ds foijhr
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vuqikr esa =qfV dk lEcU/k gksrk gSA bl fo'ks"krk dks fuEu

js[kkfp= }kjk iznf'kZr fd;k x;k gS&

izfrn'kZ dk vkdkj

izfrn'kZu =qfV;ks dk fu;a=.k izfrn'kZu =qfV;ks dk fu;a=.k izfrn'kZu =qfV;ks dk fu;a=.k izfrn'kZu =qfV;ks dk fu;a=.k izfrn'kZu =qfV;ks dk fu;a=.k ¼¼¼¼¼Control of Sampling Errors½&½&½&½&½&

;|fi ;g lEHko ugha gks ldrk gS fd izfrn'kZu dh =qfV;ksa

dks lEiw.kZ :i ls nwj dj fn;k tk; ij ;fn fuEu fcUnqvksa ij

/;ku fn;k tk; rks cgqr lhek rd izfrn'kZu dh =qfV;ksa dks de

fd;k tk ldrk gS&

• ,d vPNh iz'uoyh dh lajpuk

• izfrn'kZ p;u dh mi;qDr fof/k dk pquko

• izfrn'kZ ds vkdkj dks i;kZIr j[kuk

• leadks ds izlaLdj.k dks lko/kkuh iwoZd djuk bR;kfnA

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½%½%½%½%½% 12-

izfrn'kZu dh =qfV ¼foHkze½ ls vki D;k le>rs gSaA buls fdl

izdkj cpk tk ldrk gS \
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1-101-101-101-101-10 xSj izfrn'kZu =qfV;k¡ xSj izfrn'kZu =qfV;k¡ xSj izfrn'kZu =qfV;k¡ xSj izfrn'kZu =qfV;k¡ xSj izfrn'kZu =qfV;k¡ (Non Sampling Errors)

xSj izfrn'kZu dh =qfV;k¡] lEHkkouk ij fuHkZj ugha djrh

gSA ;g eq[;r;% nks"kiw.kZ 'kks/k izk:i (Research Design) vFkok

‘kks/k dh ;kstuk ds nks"kiw.kZ fØ;kUou ds dkj.k mRiUu gksrh gSaA

;g =qfV;k¡ ,sls dkj.kksa ls gksrh gS ftldh 'kks/kdrkZ igys ls

jksdFkke dj ldrk gSA buds dkj.kksa dks Kkr fd;k tk ldrk

gSA ;g dkj.k 'kks/k izfØ;k ds fdlh Hkh pj.k (Stage) esa mHkj dj

vk ldrs gSaA tSls 'kks/k dh :ijs[kk cukrs le;] mldk fØ;kUo;u

djrs le;] leadks dk laxzg.k djrs le;] vFkok leadks dk

fo'ys"k.k djrs le;A xSj izfrn'kZu =qfV;k¡] tux.kuk losZ{k.k

,oa izfrn'kZ losZ{k.k] nksuksa gh fof/k;ksa esa ik;h tkrh gSaA ,slh

=qfV;k¡ 'kks/k ds vkdkj ds lkFk gh ?kVrh c<+rh gSaA tux.kuk

i)fr esa ,slh =qfV;k¡&izfrn'kZu i)fr dh rqyuk esa vf/kd gksrh

gSaA bl izdkj dh =qfV;ksa ds fofHkUu lzksrksa dk fooj.k vxzfyf[kr

gSA

1-10-11-10-11-10-11-10-11-10-1 xSj izfrn'kZu =qfV;ksas ds lzksr xSj izfrn'kZu =qfV;ksas ds lzksr xSj izfrn'kZu =qfV;ksas ds lzksr xSj izfrn'kZu =qfV;ksas ds lzksr xSj izfrn'kZu =qfV;ksas ds lzksr (Sources of Non

Sampling Errors)

(i) izfrn'kZ p;u dh =qfV izfrn'kZ p;u dh =qfV izfrn'kZ p;u dh =qfV izfrn'kZ p;u dh =qfV izfrn'kZ p;u dh =qfV (Sample Selection Error)

izfrn'kZ dh ;kstuk dk fØ;kUo;u ,d dfBu dk;Z gSA

dHkh&dHkh ,slk gksrk gS fd ifjfLFkfrtU; dkj.kksa ls yf{kr

izfrn'kZ (targeted sample) ugha p;fur gks ikrs gSaA mnkgj.k

ds fy;s cktkj esa foi.ku ls lEcfU/kr izfrn'kZ dk p;u ;fn

izkr% 10 ls lka; 5 rd ds chp esa fd;k tk; rks ukSdjh ,oa
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vU; O;olk; okys O;fDr NwV tk;saxs vkSj p;fur izfrn'kZ

izfrfuf/kd pfj= dk ugha gksxkA

(ii) vUos"k.k dk Ny vUos"k.k dk Ny vUos"k.k dk Ny vUos"k.k dk Ny vUos"k.k dk Ny (Cheating in Investigation)

dHkh&dHkh vUos"k.k djus okyk O;fDr leadksa dks cukoVh

rjhds ls] lEcfU/kr O;fDr;ksa ls feys fcuk gh iz;ksx dj ysrk

gSA ;g ,d ,slh =qfV gS tks vUos"k.kdrkZ dks Kkr jgrh gSA

'kks/kdrkZvksa dks bl izdkj dh tkucw> dj dh x;h =qfV ls

cpuk pkfg,A ledksa dk fo'ys"k.k djus ls igys ledksa dh

lPpkbZ dks ij[kus dk iz;kl djuk pkfg,A

(iii) vUos"k.kdrkZ }kjk =qfV vUos"k.kdrkZ }kjk =qfV vUos"k.kdrkZ }kjk =qfV vUos"k.kdrkZ }kjk =qfV vUos"k.kdrkZ }kjk =qfV (Error by Investigator)

cgq/kk vUos"k.kdrkZ izR;FkhZ ls izkIr lwpukvksa dks fcuk lgh

rjhds ls] le>s vfHkfyf[kr dj ysrk gS vFkok izkIr lwpukvksa dks

tk¡ps ij[ks fcuk gh lp eku dj Lohdkj dj ysrk gSA ,sls ekeyksa

esa izkjEHk ls gh =qfV mifLFkr jgrh gS vkSj ifj.kkeksa dh fo'oluh;rk

izHkkfor gksrh gSA

(iv) ledksa ds izlaLdj.k esa =qfV ledksa ds izlaLdj.k esa =qfV ledksa ds izlaLdj.k esa =qfV ledksa ds izlaLdj.k esa =qfV ledksa ds izlaLdj.k esa =qfV (Error in Data Processing)

ledksa ds ladyu ds ckn ds pj.k esa 'kks/kdrkZ ledksa dks

lEikfnr djrk gS] dwVc) djrk gS ,oa mudk lkaf[;dh; fo'ys"k.k

;k rks Lo;a ;k dEI;wVj dh lgk;rk ls] mudk izlaLdj.k djrk

gSA bl pj.k esa xf.krh; =qfV 'kks/kdrkZ ls Lo;a gks ldrh gS vFkok

dEI;wVj esa ledksa ds izfof"V (data entry) ds lkFk =qfV gks ldrh

gSA bl pj.k esa lko/kkuh dk iz;ksx djus ls bu =qfV;ksa ls cpk tk

ldrk gSA
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1-10-2 xSj izfrn'kZu dh =qfV;ksa dks nwj djuk 1-10-2 xSj izfrn'kZu dh =qfV;ksa dks nwj djuk 1-10-2 xSj izfrn'kZu dh =qfV;ksa dks nwj djuk 1-10-2 xSj izfrn'kZu dh =qfV;ksa dks nwj djuk 1-10-2 xSj izfrn'kZu dh =qfV;ksa dks nwj djuk (Avoiding

Non Sampling Errors)

gedks Kkr gS fd tux.kuk i)fr esa izfrn'kZ =qfV;ksa dh

lEHkkouk 'kwU; jgrh gS] rFkk ;g =qfV;k¡ izfrn'kZ i)fr esa gh

ǹf"Vxkspj gksrh gSA izfrn'kZ losZ{k.k esa nksuksa izdkj dh =qfV;k¡ ikbZ

tkrh gS ftudk v/;;u ge mijksDr ifDr;ksa esa dj pqds gSaA xSj

izfrn'kZu dh =qfV;ksa dks cgqr lhek rd nwj fd;k tk ldrk gS

;fn fuEu fcUnqvksa ij /;ku fn;k tk;%&

• losZ{k.k dk;Z esa izf'kf{kr ,oa ;ksX; O;fDr;ksa dks gh yxkuk

pkfg;sA

• ledksa ds izlaLdj.k esa ifj"d̀r fof/k;ksa dk iz;ksx djuk

pkfg,A

• 'kks/kksa es aekxZn'khZ losZ{k.k (Pilot Survey) ;fn lEHko gks rks

vo'; djk ysuk pkfg,A

• ledksa dh mfpr tk¡p ,oa lEiknu ij cy nsuk pkfg,A

• ,sls ekeyksa esa tgk¡ izfrfØ;k ugha izkIr gks jgh gksa mudk

vuqorZu (follow-up) vo'; djuk pkfg,A

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½½½½½% % % % % 13- xSj izfrn’kZu

dh =qfV;ksa ds lzksr ,oa mudks nwj djus ds mik;ksa dh O;k[;k

dfj;sA

1-111-111-111-111-11 lkjka'k ¼lkjka'k ¼lkjka'k ¼lkjka'k ¼lkjka'k ¼Summary½½½½½

izfrn'kZ tula[;k dk ,d NksVk :i gksrk gS ftlds

v/;;u ls tula[;k ds xq.kksa dk vuqeku yxk;k tkrk gSA iwjh

ØeefleoMe&ve SJeb mecebkeâeW keâe
meb«enCe

52

tula[;k ds v/;;u dks tux.kuk dgrs gSA tux.kuk dh rqyuk

esa izfrn'kZ v/;;u de [kphZyk] le; dh cpr djus okyk gksrk

gSA ;fn izfrn'kksZa dk p;u mfpr izdkj ls fd;k x;k gks rks blds

v/;;u ls izkIr ifj.kke 'kq) ,oa fo'oluh; gksrs gSA

izfrn'kZu ds fofHkUu fu;e tSls lka[;dh; fu;ferrk dk

fl)kUr] egkad t<+rk dk fl)kUr] lka[;dh; ǹ<+rk dk fl)kUr]

lka[;dh; vuqdwyrk dk fl)kUr] bR;kfn 'kks/kdrkZ dk izfrn'kksZ ds

p;u esa ekxZn'kZu djrs gSA

izfrn'kksZa ds p;u dh fof/k;ksa dks eq[;r% nks oxksZa esa foHkkftr

fd;k x;k gS] lEHkkO; izfrn'kZ ,oa vlEHkkO; izfrn'kZA lk/kkj.k

;kǹfPNd izfrn'kZu lEHkkO; izfrn'kZu dh ,d yksdfiz; fof/k gS

ftldk O;kid iz;ksx fd;k tkrk gSA Øfed izfrn'kZu] Lrfjr

;kǹfPNd izfrn'kZu] vkfn lEHkkO; izfrn'kZ p;u dh vU; fof/k;k¡

gaSA vlEHkkO; izfrn'kZ ds vUrxZr fuf.kZr izfrn'kZu] lqfo/kktU;

izfrn'kZu] ,oa fu;rka'k izfrn'kZu vkfn fof/k;k¡ vkrh gSa ftudk

iz;ksx ifjfLFkr ,oa 'kks/k dh izd̀fr ds vk/kkj ij 'kks/kdrkZ }kjk

fd;k tkrk gSA

izfrn'kZ ds p;u ds i'pkr vxys pj.k esa izfrn'kZ bdkb;ksa

ls leadksa dk ladyu fd;k tkrk gSA leadksa ds mfpr p;u ls gh

ifj.kkeksa dh 'kq)rk ,oa fo'oluh;rk fu/kkZfjr gksrh gSA

izfrn'kZ ds vkdkj dk fu/kkZj.k Hkh ,d egRoiw.kZ fcUnq gS tks

ifj.kkeksa dh 'kq)rk ,oa fo'oluh;rk dks fu/kkZfjr djrk gSA cM+s

vkdkj ds izfrn'kZ ls vf/kd 'kq) ,oa fo'oluh; ifj.kke izkIr gksrs
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gSa ,oa =qfV dh lEHkkouk Hkh U;wure jgrh gSA

izfrn'kZu v/;;u esa tula[;k ds NksVs Hkkx dk v/;;u

gksrk gS vr% blls izkIr ifj.kkeksa esa =qfV dk gksuk LokHkkfod gksrk

gSA izfrn'kZu v/;;u ls izkIr ifj.kkeksa esa] tux.kuk ls izkIr

ifj.kkeksa ds ifjis{; esa] =qfV lnSo jgrh gSA izfrn'kZu dh =qfV;ksa

ds izeq[k dkj.k gksrsa gSa] izfrn'kksZa dk nks”kiw.kZ p;u] izfrn'kZ

bdkb;ksa dk nks"kiw.kZ lhekadu] iwokZxzg ,oa tula[;k dh fo"kerk

vkfnA ;fn 'kks/kdrkZ ltx jgs ,oa iz'ukoyh] izfrn'kZ ds vkdj

,oa leadksa ds izlaLdj.k ij /;ku ns rks izfrn'kZ dh =qfV;ksa dks

U;wure fd;k tk ldrk gSA xSj izfrn'kZu dh =qfV;ka eq[;r;%

nks"kiw.kZ 'kks/k izk:i ,oa 'kks/k ;kstuk ds nks"kiw.kZ fØ;kUou ds

dkj.k mRiUu gksrh gSA bu =qfV;ksa dk dkj.k cgq/kk ekuoh; gqvk

djrk gS] vr% budh jksdFkke dh tk ldrh gSaA xSj izfrn'kZu dh

=qfV;ksa dks] ;fn okafNr lko/kkuh] tSls ;ksX; vUos"k.kdrkZvksa dh

fu;qfDr] izlaLdj.k esa mfpr fof/k dk pquko] ekxZn'khZ losZ{k.k]

leadksa dh tkap bR;kfn fcUnqvksa ij /;ku fn;k tk; rks] cgqr

lhek rd nwj fd;k tk ldrk gSA

1-121-121-121-121-12 'kCnkoyh 'kCnkoyh 'kCnkoyh 'kCnkoyh 'kCnkoyh ¼¼¼¼¼Terminology½½½½½

izkpy izkpy izkpy izkpy izkpy ¼¼¼¼¼Patameter½½½½½&&&&&lka[;dh ds fofHkUu ekiuksa }kjk

lexz vFkok tula[;k dh fo'ks"krk dks izdV djuk

lka[;dh; lka[;dh; lka[;dh; lka[;dh; lka[;dh; ¼¼¼¼¼Statistic½&½&½&½&½&lka[;dh ds fofHkUu ekiuks }kjk

izfrn'kZ dh fo'k"”krk dks ifjHkkf"kr djuk

egkad tM+rk fu;e egkad tM+rk fu;e egkad tM+rk fu;e egkad tM+rk fu;e egkad tM+rk fu;e ¼¼¼¼¼Law of Inertia of Large Numbers½½½½½&&&&&cM+h
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ek=k vFkok la[;k esa izfriwfrZ ,oa fLFkjrk

ǹ<+rk dk fl)kUr ǹ<+rk dk fl)kUr ǹ<+rk dk fl)kUr ǹ<+rk dk fl)kUr ǹ<+rk dk fl)kUr ¼¼¼¼¼Principal of Persistence½½½½½&&&&&tula[;k ds

og ewy xq.k ftudk Lo:i lnk cuk jgrk gSA

• tux.kuk tux.kuk tux.kuk tux.kuk tux.kuk ¼¼¼¼¼Census½½½½½&&&&&tula[;k dk lEiw.kZ v/;;u

• izfrn’kZ izfrn’kZ izfrn’kZ izfrn’kZ izfrn’kZ ¼¼¼¼¼Sample½½½½½&&&&&tula[;k dh izfrfuf/k bdkbZ

• izfrn’kZ losZ{k.k izfrn’kZ losZ{k.k izfrn’kZ losZ{k.k izfrn’kZ losZ{k.k izfrn’kZ losZ{k.k ¼¼¼¼¼Sample Survey½½½½½&&&&&tula[;k dh

izfrfuf/k bdkbZ dk v/;;u

;kǹfPNd izfrn'kZu ;kǹfPNd izfrn'kZu ;kǹfPNd izfrn'kZu ;kǹfPNd izfrn'kZu ;kǹfPNd izfrn'kZu ¼¼¼¼¼Random Sampling½½½½½&&&&&izfrn'kZu dk og

:i ftlesa tula[;k ds izR;sd bdkbZ ds pqus tkus dh leku

lEHkkouk gksA

Lrjh; izfrn'kZu Lrjh; izfrn'kZu Lrjh; izfrn'kZu Lrjh; izfrn'kZu Lrjh; izfrn'kZu ¼¼¼¼¼Stratified Sampling½½½½½&&&&&tula[;k dks Lrjksa esa

foHkkftr dj ds izfrn'kZ bdkb;ksa dk p;u

Øfed izfrn'kZu Øfed izfrn'kZu Øfed izfrn'kZu Øfed izfrn'kZu Øfed izfrn'kZu ¼¼¼¼¼Systematic Sampling½½½½½&&&&&izfrn'kZ bdkb;ksa dk

iwoZ fu/kkZfjr Øe ls p;u

Lrjh; ;kn`fPNd izfrn'kZu Lrjh; ;kn`fPNd izfrn'kZu Lrjh; ;kn`fPNd izfrn'kZu Lrjh; ;kn`fPNd izfrn'kZu Lrjh; ;kn`fPNd izfrn'kZu ¼¼¼¼¼Stratified Random Sampling½½½½½&&&&&

fofHkUu Lrjks ds ek/;e ls izfrn'kZ bdkb;ksa dk ;kǹfPNd p;u

lewg izfrn'kZulewg izfrn'kZulewg izfrn'kZulewg izfrn'kZulewg izfrn'kZu ¼ ¼ ¼ ¼ ¼Cluster Sampling½½½½½&&&&&tula[;k dks fofHkUu oxksZ

esa] ftuesa fofHkUu xq.kksa dk lekos'k jgrk gS] foHkkftr djukA bu

oxksZ dks lewg dgrsa gSa bu lewgksa ls ;kǹfPNd fof/k }kjk izfrn'kksZa

dk p;uA

cgqpj.kh; izfrn'kZu cgqpj.kh; izfrn'kZu cgqpj.kh; izfrn'kZu cgqpj.kh; izfrn'kZu cgqpj.kh; izfrn'kZu ¼¼¼¼¼Multi Stage Sampling½&½&½&½&½&izfrn'kZ ds fy;s

bdkb;ksa dk nks] rhu] ;k pkj pj.k esa p;u
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fuf.kZr izfrn'kZu fuf.kZr izfrn'kZu fuf.kZr izfrn'kZu fuf.kZr izfrn'kZu fuf.kZr izfrn'kZu ¼¼¼¼¼Judgement Sampling½½½½½&&&&&'kks/kdrkZ ds foosd

}kjk izfrn'kZ bdkb;ksa dk p;u

lqfo/kktU; izfrn'kZu lqfo/kktU; izfrn'kZu lqfo/kktU; izfrn'kZu lqfo/kktU; izfrn'kZu lqfo/kktU; izfrn'kZu ¼¼¼¼¼Convenience Sampling½&½&½&½&½&lqfo/kk iwoZd

miyC/k izfrn'kZ bdkb;ks dk p;u

fu;rka'k izfrn'kZu fu;rka'k izfrn'kZu fu;rka'k izfrn'kZu fu;rka'k izfrn'kZu fu;rka'k izfrn'kZu ¼¼¼¼¼Quota Sampling½½½½½&&&&&iwoZ fu/kkZfjr ;kstuk ds

vUrxZr izfrn'kksZa dk p;u

xSj izfrn'kZu =qfV;ka xSj izfrn'kZu =qfV;ka xSj izfrn'kZu =qfV;ka xSj izfrn'kZu =qfV;ka xSj izfrn'kZu =qfV;ka ¼¼¼¼¼Non Sampling Errors½½½½½&&&&&,slh =qfV;ka

tks izfrn'kZu izfØ;k ls ugha mRiUu gksrh gS oju~ ekuotfur

dkj.kksa ls vf/kdrj ?kfVr gksrh gSA

vUos"k.k dk Ny vUos"k.k dk Ny vUos"k.k dk Ny vUos"k.k dk Ny vUos"k.k dk Ny ¼¼¼¼¼Cheating in Investigation½ ½ ½ ½ ½ &&&&&

vUos”k.kdrkZ }kjk tkucw>dj ledksa dks cukoVh rjhds ls iz;ksx

djukA

1-131-131-131-131-13 LoewY;kadu iz'u laHkkfor mRrj  LoewY;kadu iz'u laHkkfor mRrj  LoewY;kadu iz'u laHkkfor mRrj  LoewY;kadu iz'u laHkkfor mRrj  LoewY;kadu iz'u laHkkfor mRrj  ¼¼¼¼¼Self Assessment

Questions : Possible Answers½½½½½

¼1½ bl iz'u ds mRrj esa vkidks izfrn'kZ dh ifjHkk"kk ,oa vFkZ

iw.kZ #i ls fy[kuk gksxkA

¼2½ ;gka ij vkidks lexz tula[;k ,oa izfrn'kZ dks ifjHkkf"kr

djuk gksxk ,oa izfrn'kZ ,oa tula[;k ds vUrj dks Li"V

djuk gksxkA vkidks crkuk gksxk fd izfrn'kZ tula[;k ls

gh fy;s tkrs gSA

¼3½ bl iz'u ds mRrj esa vkidks lef"V ,oa izfrn'kZ dks la{ksi

esa fy[kdj izkpy rFkk lkaf[;dh ds fo"k; esa fy[kuk gksxkA
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buds ladsrksa dks Hkh crkuk gksxkA

¼4½ ,oa ¼5½ bu iz'uksa ds mRrj esa nksuksa fu;eksa dks foLrkj ls

mnkgj.k lfgr fy[kuk gksxkA

¼6½ bl iz'u ds mRrj esa vkidks ;kǹfPNd izfrn'kZu dks foLrkj

ls fy[kdj fof/k;ksa dk mYys[k djuk gSA

¼7½ Øfed izfrn'kZu dh fof/k ,d mnkgj.k ds lkFk fyf[k,A

¼8½ bl iz'u ds mRrj esa Lrfjr izfrn'kZu dks foLrkj ls rFkk

lewg izfrn'kZu dks la{ksi esa fy[kdj vUrj Li"V dfj,A

¼9½ ;gka ij lewg izfrn'kZu dh ifjHkk"kk ,oa mnkgj.k nhft,A

¼10½ bl iz'u ds mRrj esa vLkEHkkO; izfrn'kZu dh lHkh fof/k;ksa

dks la{ksi esa fyf[k,A

¼11½ mRrj esa vkSlr ,oa vuqikr ds :i esa izLrqr djus ds lw=ksa

dks Hkh fyf[k,A

¼12½ mRrj esa =qfV;ksa dks ,oa muds dkj.kksa dks rFkk =qfV;ksa ds

fu;U=.k ds mik;ksa dks fyf[k,A

¼13½ bl iz'u ds mRrj esa vkidks xSj izfrn'kZu dh =qfV;ka ds

lzksr ,oa mudks nwj djus ds mik;ksa dks foLrkj ls fy[kuk

gksxkA

1-14 mi;kasxh iqLrdsa 1-14 mi;kasxh iqLrdsa 1-14 mi;kasxh iqLrdsa 1-14 mi;kasxh iqLrdsa 1-14 mi;kasxh iqLrdsa ¼¼¼¼¼Suggested Readings½½½½½

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

Pearson Education (Singapore) Pvt. Ltd. Indian Branch, Patparganj
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New Delhi.

Gupta S.C. (2000) Fundamentals of Statistics, Himalaya

Publishing House, New Delhi.

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

Fundamentals of Statistics, Kitab Mahal, Allahabad.

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

Books Co. New Delhi.

Ferguson. G.A. (1986) Statistical Analysis in Pschology

and Education, Mc Graw Hill Book Co. New Delhi.

Kaul Lokesh (2005) Methodology of Educational

Research, Vikash Publishing House, New Delhi.

Kapil. H.K., (2006) Elements of Statistics Vinod Pustak

Mandir Agra.

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

Vishwavidyalaya Prakashan Varanasi.
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bdkbZ & bdkbZ & bdkbZ & bdkbZ & bdkbZ & 22222  izfrn'kZu forj.k   izfrn'kZu forj.k   izfrn'kZu forj.k   izfrn'kZu forj.k   izfrn'kZu forj.k (Sampling Distribution)

bdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kk

2-1 mn~ns'; ¼Objectives½

2-2 ifjp; ¼Introduction½

2-3 izfrn'kZ dk e/;eku ,oa la[;k esa lEcU/k

¼Relationship Between Sample Mean & Numbers½

2-4 lkekU; tula[;k ls izfrn'kZu

¼Sampling from Normal Population½

2-5 izfrn'kZu forj.k dh ladYiuk

¼Concept of Sampling Distribution½

2-6 dsUnzh; lhek izes; ¼Central Limit Theoram½

2-7 ekud =qfV@foHkze dk vFkZ

¼Meaning of Standard Error½

2-7-1 ekud =qfV dk mnkgj.k

¼Example of Standard Error½

2-8 ekud =qfV dh /kkj.kk dh mi;ksfxrk

¼Utility of Concept of Standard Error½

2-8-1 fooLrrk lhekvksa dk fu/kkZj.k

¼Determination of Confidence Limits½

2-8-2 lkFkZdrk dh tkap

¼Test of Significance½

2-8-3 izfrn'kZ dh fo'oluh;rk dh tkap

¼Test of Confidence of Sample½

2-9 Vh forj.k ¼t-distribution½

2-10 eqDrka’k ¼Degree of Freedom½
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2-11 izfrn’kZu forj.k dk egRo

¼Importance of Sampling Distribution½

2-12 lkjka'k ¼Summary½

2-13 'kCnkoyh ¼Terminology½

2-14 LoewY;kadu iz'u % laHkkfor mRrj

¼Self-Assessment Question : Possible Answers½

2-15 mi;ksxh iqLrdsa ¼Suggested Readings½

2-12-12-12-12-1 mn~ns';mn~ns';mn~ns';mn~ns';mn~ns'; ¼ ¼ ¼ ¼ ¼Objectives½½½½½

bl bdkbZ dk v/;;u djus ds i'pkr~ vki&

• izfrn'kZu forj.k dh ifjHkk"kk dh O;k[;k djus esa l{ke gks

ldsaxsA

• izekfir =qfV dk vFkZ vkSj fofHkUu izfrn'kZtksa dh izekfir

=qfV;kas dh foospuk dj ldsaxsA

• izekfir =qfV dh /kkj.kk dh mi;ksfxrk dks crk ldsaxsA

• dsUnzh; lhek izes; dks ifjHkkf"kr dj ldsaxsA

• Vh forj.k dh O;k[;k dj ldsaxsA

• eqDrka'k dh ladYiuk dks le> ldsaxsA

• izfrn'kZu forj.k ds egRo dk o.kZu dj ldsaxsA

2-22-22-22-22-2 ifjp;ifjp;ifjp;ifjp;ifjp; ¼ ¼ ¼ ¼ ¼Introduction½½½½½

O;ogkj esa lexz ls dsoy ,d gh izfrn'kZ fy;k tkrk gS

rFkk bl izfrn'kZ ls izkIr fofHkUu izfrn'kZtksa ¼Statistic½ dh lgk;rk
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ls lexz ds izkpyksa dk vuqeku yxk;k tkrk gS blds fy,

izfrn'kZtksa dk forj.k ¼Distribution of Statistic½] ftUgsa izfrn'kZ

forj.k ¼Sampling Distribution½ Hkh dgrs gSa] dk mi;ksx fd;k tk

gSA fdlh izfrn'kZt ¼statistic½ dk izfrn'kZ forj.k] lexz ls ,d gh

vkdkj ds vusd ;kǹfPNd izfrn'kksZa ls izkIr izfrn'kZt ekuksa dk

forj.k gSA vr% ;fn fdlh lexz ls ,d gh vkdkj ds vusd

fHkUu&fHkUu ;kǹfPNd izfrn'kksZa dk p;u fd;k tk;s rks muess ls

izR;sd izfrn'kZ ds fy, fdlh pj ij dksbZ okafNr izfrn'kZt eku

¼tSls e/;eku e/;kad] lglEcU/k½ Kkr fd;s tk ldrs gSaA Li"Vr%

ftrus izfrn'kZ p;fur fd;s tkrs gSa mrusa gh izfrn'kZt eku izkIr

gksxasA bl izdkj ls izkIr izfrn'kZt eku ijLij dqN fHkUu gks

ldrs gSa rFkk bUgsa vkòfRr forj.k ds :i esa O;ofLFkr fd;k tk

ldrk gSA izfrn'kZt ekuksa ds bl forj.k dks gh izfrn'kZ forj.k

¼Sampling Distribution½ dgrs gaSA

2-32-32-32-32-3 izfrn'k Z ds e/;eku rFkk izfrn'k Z dh la[;k es ai zfrn'k Z ds e/;eku rFkk izfrn'k Z dh la[;k es ai zfrn'k Z ds e/;eku rFkk izfrn'k Z dh la[;k es ai zfrn'k Z ds e/;eku rFkk izfrn'k Z dh la[;k es ai zfrn'k Z ds e/;eku rFkk izfrn'k Z dh la[;k es a
lEcU/k lEcU/k lEcU/k lEcU/k lEcU/k ¼¼¼¼¼Relationship Between Sample Mean and Size

of Sample½½½½½

'kks/kksa ds rgr izfrn'kksZa }kjk izkIr lkaf[;dh ds ek/;e ls

dsoy o.kZu gh vHkh"V ugha gksrkA blds vfrfjDr 'kks/kdrkZ dh

fnypLih lexz ls lEcfU/kr okLrfod eku ;k iSjkehVj ds ckjs esa

dq'ky vuqeku yxkus dh gks ldrh gSA izk;% izfrn'kZ }kjk izkIr

eku ¼ X , σ , Md½ tul[;k ds eku ¼µ, σ, Md½ ds leku ugha

gksrs gS muesa izk;% varj jgrk gS ijUrq okLrfodrk ;g Hkh gS fd

lEiw.kZ tula[;k ls ge ftrus Hkh izfrn'kZ ysrs gS mu lcds

e/;eku Hkh izk;% vyx&vyx gh gksrs gS vkSj os izk;% tula[;k ds
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okLrfod e/;eku ds lfUudV gh jgrs gS ijUrq izk;% dHkh mlds

le#i ¼Identical½ ugha gksrs gS bl izdkj ,d izkpy dk eku

lekU;r% fLFkj jgrk gS tcfd izfrn'kZt ¼Statistic½ ds ekuks esa

izk;% p<+ko&mrkj ¼Fluctuations½ jgrs gS vkSj bl lEcU/k esa izk;%

;gh vkdyu ¼Estimate½ yxkuk iM+rk gS fd ;s eku lEiw.kZ

tula[;k ds eku dk dgk¡ rd izfrfuf/kRo ¼Representation½

djrs gSa\ bl iz'u ds mRrj dk ,d vk/kkj izfrn'kZ dh la[;k

¼N½ gksrh gSA nwljk vk/kkj izfrn'kZ dh bdkb;ksa dk izfrp;u

¼Sampling½ gksrk gS] ;fn gekjs izfrn'kZ dk vk/kkj cM+k gS vkSj

mldh bdkb;ksa dk p;u ;kǹfPNd la;ksfxd vk/kkj ¼Randomized½

fof/k }kjk gksrk gS] rc izkIr e/;eku okLrfod e/;eku ¼Actual

Mean½ ds vf/kd lfUudV gksxk ijUrq ;fn izfrn'kZ vkdkj 30

dh la[;k ls de gksrk gS rc izlEHkkO;rk ;gh jgrh gS fd ;g

eku ml e/;eku dh vis{kk de 'kq) gksxkA

lkaf[;dh; ǹf"Vdks.k ls okLro esa tc gekjs izfrn'kZ dh

la[;k 30 ;k 30 ls vf/kd gksrh gS rc ml forj.k dks izlkekU;

forj.k ¼Normal disbitution½ eku fy;k tkrk gS izlkekU; forj.k

dh fLFkfr esa ,d 'khyxq.k ds fo"k; esa izfrn'kZ dk e/;eku]

tula[;k ds e/;eku ¼M
P
½ ds izk;% vf/kd fudV jgrk gS] vr%

cM+s U;kn'kZ ls izkIr ekuksa dks vf/kd 'kq) rFkk fo'oluh; ¼More

Accurate and Reliable½ dg ldrs gSaA

2-42-42-42-42-4 lkekU; tula[;k ls izfrn’kZu lkekU; tula[;k ls izfrn’kZu lkekU; tula[;k ls izfrn’kZu lkekU; tula[;k ls izfrn’kZu lkekU; tula[;k ls izfrn’kZu ¼¼¼¼¼Sampling from

Normal Population½½½½½

lkaf[;dh; ǹf"Vdks.k ls tc izfrn'kZ dh la[;k T;knk

gksrh gS rc ml izfrn'kZ dks izfrfuf/kRo izfrn'kZ ¼Representative

Sample½ dgk tkrk gS] ml izfrn’kZ dk forj.k izlkekU; forj.k
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ds vuq:i gksrk gSA mnkgj.k ds fy, ;fn fxV~Vh ¼iRFkj ds

VqdM+ksa½ ls Hkjh ,d Vªd ds iRFkjksa dk e/;eku Hkkj Kkr djuk gSA

rks ,d rjhdk ;g gks ldrk fd lHkh iRFkjksa dks fxuk tk; vkSj

lHkh dk Hkkj ys dj] Hkkj dks mudh la[;k ¼N½ ls foHkkftr dj

fn;k tk; vkSj rc gesa ,d iRFkj dk e/;eku Hkkj ¼Mean weight½

Kkr gks ldrk gSA ijUrq O;ogkfjd ǹf"V ls ;g dk;Z tfVy ,oa

nq:g gS] lkaf[;dh esa ,d ,slh fof/k gS tks dkQh ljy ,oa 'kq) gS]

ftldh lgk;rk ls u rks iwjs Vªd ds iRFkjksa dks fxuuk iM+rk gS

vkSj u gh lHkh iRFkjksa dks rkSyuk iM+rk gSA bl fof/k ds vUrZxr

ge iwjs Vªd ls rhl ;k rhl ls vf/kd ,sls iRFkj NkaV ysrs gS

ftudk vkdkj ;k Hkkj yxHkx vU; lHkh iRFkjksa ls feyrk tqyrk

gksA ;fn ge ,sls iRFkjksa ds Hkkj dks mudh la[;k ¼N½ 30 ls

foHkkftr dj nsrs gSa rks e/;eku Hkkj ¼Mean Weight½ izkIr gks tkrk

gS] mls O;ogkfjd :i ls Vªd ds lHkh iRFkj ds lfUudV e/

;eku Hkkj ¼Approximate mean weight½ dh laKk nh tkrh gS vFkkZr~

mlds vk/kkj ij okLrfod e/;eku ¼True mean½ vFkok izkpy

¼Parameter½ ds fo"k; esa i;kZIr 'kq) ek=k esa vuqeku ¼Inference½

yxk;s tk ldrs gSA ;g fof/k fu"d"kkZRed lkaf[;dh ¼Inferential

Statistics½ dgykrh gSA

vc ;fn vius izfrn'kZ ¼Sample½ esa iRFkjksa dh la[;k 30 ls

c<+kdj 60 dj nh tkrh gS vkSj iRFkjksa dk p;u bl vk/kkj ij

fd;k tkrk gS fd iRFkjksa dh izk;% lHkh Jsf.k;ksa dk yxHkx mlh

vuqikr esa izfrfuf/kRo gks tkrk gS ftlesa fd iRFkj Vªd esa Hkjs gS

rc ml fLFkfr esa tks e/;eku Hkkj vk;sxk og Hkh okLrfod

e/;eku Hkkj ds vkSj T;knk lfUudV gskxk rFkk ml izfrn'kZ dk

forj.k izkpy ds forj.k ds leku gksxkA
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2-52-52-52-52-5 i zfrn'k Zu forj.k dh ladYiuk izfrn'k Zu forj.k dh ladYiuk izfrn'k Zu forj.k dh ladYiuk izfrn'k Zu forj.k dh ladYiuk izfrn'k Zu forj.k dh ladYiuk ¼¼¼¼¼Concept of

Sampling Distribution½½½½½

tc ,d lEiw.kZ lexz esa ls fuf'pr vkdkj ds Lora= ,oa

;kǹfPNd izfrn'kZ NkaVs tkrs gSa vkSj fQj muds ìFkd&ìFkd

izfrn'kZt ¼ek/;] izeki fopyu½ Kkr djds mUgsa vkòfRr

forj.k ds #i esa izLrqr fd;k tkrk gS rks og fun'kZu@izfrn'kZu

forj.k dgykrk gSA mnkgj.k ds fy, ,d fo'ofo|ky; ds

15]000 Nk=ksa esa ls 100&100 Nk=ksa ds 10 U;kn'kZ ;kǹfPNd

vk/kkj ij p;u djds izR;sd U;kn'kZ ds ek/; Kkr fd;s tk,a

rks bl izdkj 10 ek/; izkIr gksxsaA bu 10 U;kn'kZ izfrn'kZt

ek/;ksa dk vkòfRr forj.k] ek/; dk U;kn'kZ forj.k ¼Sampling

Distribution of Mean½ dgyk,xkA

bu U;kn'kksZa ds izfrn'kZt ¼Statistic½ esa dqN vUrj gksxkA

ftls fuEu rkfydk ds }kjk izLrqr fd;k x;k gS&

izfrn’kZ forj.k esa ;g tkuuk vko’;d gksrk gS fd izfrn’kZ
forj.k izlkekU; forj.k ds yxHkx leku gS rFkk buds fun’kZu
dk ek/; ¼ X ½ e/;kad ¼Md½ izeki fopyu ¼

σ

½ rFkk lglEcU/k
¼ γ ½ lexz ds ek/; ¼µ½] e/;kad ¼Md½] izeki fopyu ¼σ½ rFkk
lglEcU/k ¼γ½ ds leku gSA

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½%½%½%½%½%     1-
izfrn'kZu forj.k ls vki D;k le>rs gSa\

lexzlexzlexzlexz    izfrn'kZizfrn'kZizfrn'kZizfrn'kZ     izfrn'kZ lkaf[;dhizfrn'kZ lkaf[;dhizfrn'kZ lkaf[;dhizfrn'kZ lkaf[;dh    lexz lkaf[;dhlexz lkaf[;dhlexz lkaf[;dhlexz lkaf[;dh    izfrn'kZu forj.kizfrn'kZu forj.kizfrn'kZu forj.kizfrn'kZu forj.k    

15]000 
fo'ofo|ky;h 
Nk= 

100&100 Nk=ksa 
ds 10 izfrn'kksZ 
dk ìFkd lewg 

izfrn'kZ dk ek/;eku¼X ½ 

e/;kad ¼Md½  

izeki fopyu¼σ ½  

lglEcU/k ¼γ ½ 

lexz dk e/;eku¼µ½ 
e/;kad ¼Md½ 
izeki&fopyu¼σ½ 
lglEcU/k ¼γ½ 

ek/; dk U;kn'kZ forj.k 
e/;kad dk izfrn'kZu 
forj.k] izfrn'kZu dk izeki 
fopyu izfrn'kZu dk 
lglEcU/k 
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2-62-62-62-62-6 dsUnzh; lhek izes; dsUnzh; lhek izes; dsUnzh; lhek izes; dsUnzh; lhek izes; dsUnzh; lhek izes; ¼¼¼¼¼Central Limit Theorem½½½½½

dsUnzh; lhek izes; ds vuqlkj ,d cM+s izfrn’kZ dk ;fn

vuUr lexz ls ;kn‘fPNd p;u fd;k tk, rks%&

(i) izfrn'kZ ds ek/;ksa dk forj.k lkekU; gksrk gS vkSj mlesa
lkekU; forj.k dh lHkh fo'ks"krk,a gksrh gSA

(ii) izfrn'kZ ek/;ksa dh vkSlr eku lef"V ds ek/; ds cjkcj
gksrk gSA

(iii) izfrn'kZ ek/;ksa dk lef"V@lexz ek/; ds nksuksa vksj forj.k
dk viuk ekud fopyu gksrk gSA bl ekud fopyu dks
ek/; dh ekud =qfV dgk tkrk gSA bls S.E.

M
 vkSj 

x
σ  ls

iznf'kZr djrs gSA

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½%½%½%½%½%     2- dsUnzh;
lhek izes; ij fVIi.kh fyf[k;saA

2-72-72-72-72-7 ekud =qfV@izeki foHkze dk vFkZekud =qfV@izeki foHkze dk vFkZekud =qfV@izeki foHkze dk vFkZekud =qfV@izeki foHkze dk vFkZekud =qfV@izeki foHkze dk vFkZ ¼¼¼¼¼Meaning of

Standard Error½½½½½

izfrn'kZu forj.k ds Kkr gksus ij lef"V esa e/;eku ds

lEcU/k esa vuqeku yxk;s tk ldrs gSaA vFkZiw.kZrk ds lanHkZ esa izeki

foHkze ;k ekud =qfV dk iz;ksx gksrk gSA vr% izeki foHkze dk vFkZ

gS fd fdlh Hkh izfrn'kZu dh lkaf[;dh; eki dk izeki foHkze ml

eki ds fun'kZu forj.k dk izeki fopyu gksrk gSA

ek/;ksa dh ekud =qfV ls gesa ;g vkHkkl gks tkrk gS fd ,sls

izfrn'kZ ek/; dh lef"V ek/; ls fdruk fopyu gksus dh vk'kk gks

ldrh gSA ;fn fdlh izfrn'kZ fo'ks"k dk ek/;] lef"V ek/; dk

vkdyu ekuk tk; rks ,sls izfrn'kZ ek/; dk lef"V ek/; ls

fopyu dks vkuqekfud =qfV dgk tk,xkA ek/; dh ekud =qfV

ØeefleoMe&ve
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;g crkrh gS fd fdlh fo'ks"k izfrp;u fLFkfr esa vuqekfud =qfV

fdruh cM+h gSA

n
σorS.E.

xM

σ
=

;gk¡] σ lef"V dk ekud fopyu

n= izfrn'kZ esa izdj.kksa dh la[;k

bl lw= esa izkpy ¼lef"V ds ekud fopyu½ ds Kku dh

vko';drk gksrh gSA ftlls ek/; dh ekud =qfV dh x.kuk gks

ldsA pwafd σ vKkr gS] gesa ekud =qfV σ dk vkadyu djuk

gksxkA

;fn ògr~ izfrn'kZ ds ek/; ¼ X ½ o ekud fopyu ¼σ ½ dk

vfHkdyu dj fy;k rks xσ dk vkdyu bl lw= ls gks ldsxk&

n

σ
σorS.E. xM =

σ  = izfrn’kZ dk ekud fopyu

n = izfrn’kZ esa izdj.kksa dh la[;k

xf.krh; jhfr ls ;g fl) gks ldrk gS fd lexz ds    ek/

; vkSj izfrn'kZ forj.k ds ek/; leku gksrs gSA izeki fopyu

lkekUrj ek/; ds fopyuksa dks ekirk gSA vr% fun'kZu forj.k esa

izeki fopyu ¼ftls izeki foHkze dh laKk nh tkrh gS½ lHkh

U;kn'kksZa ds lekUrj ek/;ksa dk lexz ds lekUrj ek/; dh rqyuk

esa fopyuksa dks ekius dk dk;Z djrk gSA bl izdkj izeki foHkze

lexz ds lkekUrj ek/; ds vuqeku esa fun'kZu foHkzeksa ds ek/; dk

eki gSA
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izeki foHkze ¼=qfV½ dsoy mu =qfV;ksa ds vkdkj dks gh ugha
crkrk gS tks la;ksxko'k gks tkrh gS ijUrq mu ifj'kq)rkvksa dks Hkh

crkrk gS tks gesa izfrn'kZ lakf[;dh dk iz;ksx djds fdlh tula[;k

ds izkpy dk vuqeku djus esa izkIr gks ldrh gSA

2-7-12-7-12-7-12-7-12-7-1 ekud =qfV ¼foHkze½ dk mnkgj.k ¼ekud =qfV ¼foHkze½ dk mnkgj.k ¼ekud =qfV ¼foHkze½ dk mnkgj.k ¼ekud =qfV ¼foHkze½ dk mnkgj.k ¼ekud =qfV ¼foHkze½ dk mnkgj.k ¼Example of Standard

Error½½½½½

izeki fopyu ¼Standard Deviation½ lexz dh ewy bdkbZ;ksa
ds lekUrj ek/; ds nksuksa vksj ds fopyuksa dk eki gksrk gSA tcfd
izeki foHkze lexz ds eki ls fofHkUu izfrn'kZ@U;kn'kZ ekiksa dh
fopyurk dk eki gksrk gSA mnkgj.k ds fy,] 500 fo|kfFkZ;ksa ds
izkIrkadksa ds lekUrj ek/; ls fopyu fy, tk, rks bu fopyuksa ds
oxksZa dk ek/; gh izeki fopyu gksxkA ijUrq ;fn 50&50 ds
U;kn'kZ yssdj muds ek/; Kkr fd, tk, vkSj bu ek/;ksa dk lexz
ds ek/; ls fudkyk x;k izeki fopyu ek/; dk izeki foHkze 

x
σ

(Standard Error of Mean) gksxkA

ek/; dk izeki foHkze ¼=qfV½ ¼Standard Error of Mean½
Kkr djus dk lw= fuEuor~ gS&

S.E.
M
 vFkok 

n
x

σ
σ =

;gk¡ σ lexz dk ekud fopyu rFkk n izfrn'kZ dk vkdkj

gSA lekU;r% lef"V dk ekud fopyu ¼σ½ dk eku Kkr ugha gksrk

gS rFkk lh/ks&lh/ks ¼directly½ bldh x.kuk djuk Hkh lEHko ugha

gksrk gSA blfy, blds LFkku ij izfrn'kZ ds ekud fopyu dk

iz;ksx fd;k tkrk gSA izfrn'kZ dk vkdkj cM+k gksus ij ¼izk;% 30 ls

vf/kd½ gksus ij fcuk fdlh gkfu ds lef"V ds ekud fopyu ds

LFkku ij izfrn'kZ ds ekud fopyu dk iz;ksx fd;k tkrk gS ijUrq

izfrn'kZ ds vkdkj n ds NksVk ¼izk;% 30 ls de½ gksus ij izfrn'kZ dk
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ekud fopyu lef"V ds ekud fopyu dks de djds vkadrk

gS ftlds dkj.k izfrn'kZ ds ekud fopyu esa fuEu lw=kuqlkj

la'kks/ku djuk iM+rk gSA ftlls lexz ds ekud fopyu dk

vukfHkUr vuqeku ¼Unbiased Estimate½ izkIr gks ldsA

1−
=

n

n
σσ

;gk¡ σ  = izfrn'kZ dk ekud fopyu gSA lef"V ds ekud
fopyu dk vuqeku izfrn'kZ izkIrkadksa ls lh/ks gh fuEu lw= ls Hkh
yxk;k tk ldrk gS&

[ ])x(xX
1n

σ

2

−=
−

∑
=

x

mijksDr foospu ds vk/kkj ij izfrn’kZ ds ekud fopyu
¼σ ½ ds Kkr gksus ij e/;eku dh ekud =qfV ¼

x
σ ½ dh x.kuk

fuEu lw= ls dh tkrh gSA

σ x  
=  

n

σ  ¼;fn n> 30½

σ
 x  

=  
1−n

σ ¼;fn n 30½

mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k& gkbZLdwy ds 100 Nk=ksa dh yEckbZ ds leadksa dk

ek/; 30 gS vkSj ekud fopyu 5 gS rks ekud =qfV

D;k gksxh\

gy % 50.0

100

5

..

=

=

=

x

n

xorES M

σ

σ
σ
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2-82-82-82-82-8 izeki foHkze dh /kkj.kk dh mi;ksfxrk ¼izeki foHkze dh /kkj.kk dh mi;ksfxrk ¼izeki foHkze dh /kkj.kk dh mi;ksfxrk ¼izeki foHkze dh /kkj.kk dh mi;ksfxrk ¼izeki foHkze dh /kkj.kk dh mi;ksfxrk ¼Utility of the

Concept of Standard Error½½½½½

lkFkZdrk dh tkap ,oa lkaf[;dh; fuxeu ds vUrxZr izeki

foHkze dh mi;ksfxrk fuEufyf[kr dk;ksZa ls Li"V gksrh gSA

2-8-12-8-12-8-12-8-12-8-1 fo'oLrrk lhekvksa dk fo'oLrrk lhekvksa dk fo'oLrrk lhekvksa dk fo'oLrrk lhekvksa dk fo'oLrrk lhekvksa dk  fu/kkZj.k ¼ fu/kkZj.k ¼ fu/kkZj.k ¼ fu/kkZj.k ¼ fu/kkZj.k ¼Determintion of

Confidence Limits½&½&½&½&½&

fun'kZu forj.k esa izeki foHkze ogh mn~ns'; iwjs djrk

gS tks izlekU; forj.k esa izeki fopyu }kjk iwjs fd,

tkrs gSA nwljs 'kCnksa esa izeki foHkze mu fo'oluh; lhekvksa

dks fu/kkZfjr djrk gS ftuds e/; izkpy ¼Parameter½

;k vU; lEcfU/kr izfrn'kZu ¼Statistics½ ds ik;s tkus dh

lEHkkouk gksrh gSA izlekU; forj.k dh dqN izpfyr

fo'oLkrrk lhek,a] muds vUrjky ,oa Lrj dks fuEu rkfydk

}kjk iznf'kZr fd;k x;k gSA

mijksDr fo'oLrrk lhekvksa dks fuEu fp= }kjk le>kus dk

iz;kl fd;k x;k gSA

Confidence Interval Sl. 

No. 

Confidence Limits 

Minimum Maximum 

Confidence 

Level 

1. Mean ± 1σx µ − σx µ + σx 68.26% 

2. Mean ± 2σx µ − 2σx µ + 2σx 95.45% 

3. Mean ± 3σx µ − 3σx µ + 3σx 99.73% 

4. Mean ± 1.96σx µ − 1.96σx  µ + 1.96σx 95% 

5. Mean ± 2.58σx  µ − 2.58σx µ + 2.58σx 99% 
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¼i½               
               
               
        6

8
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6
%

 

       
                
                

       −1σx      µ  +1σ x   
 

¼ii½                
                
                
        9

5
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4
%

 

        
                 
                 

      −2σ x   −1σ x     µ  +1σ x  + 2σ x  
 

¼iii½               
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9
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3
%

 

       
                
                

    −3σx  −2σ x  −1σ x    µ  +1σ x  + 2σ x + 3σx 
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-95 fo'oLrrk Lrj ij e/;eku dh lhek

(Limits of Mean at .95 confidence levels)

-

-99 fo'oLrrk Lrj ij e/;eku dh lhek

(Limits of Mean at .99 confidence levels)

LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u LoewY;kadu iz'u ¼¼¼¼¼Self Assessment Question½½½½½% % % % % 3- izekfir

=qfV ds vFkZ dks Li"V dhft,\ izekfir =qfV dh /kkj.kk dh D;k mi;ksfxrk

gSA

2-8-22-8-22-8-22-8-22-8-2 lkFkZdrk dh tkap ¼lkFkZdrk dh tkap ¼lkFkZdrk dh tkap ¼lkFkZdrk dh tkap ¼lkFkZdrk dh tkap ¼Test of Significance½½½½½

lkFkZdrk dh tkap djuk izeki foHkze dk nwljk egRoiw.kZ

dk;Z gSA blh ds }kjk fdlh fu/kkZfjr 'kwU; ifjdYiuk dh tkap dh

tk ldrh gSA lkFkZdrk tkap gsrq voyksfdr ,oa izR;kf'kr eku ds

varj dks izeki foHkze ds ØkfUrd eku ¼Critical Value½ ds lanHkZ esa

ns[kk tkrk gSA fofHkUu lkFkZdrk Lrjksa ds fy, vyx&vyx izeki

¼iv½               
               
               
        

9
5

%
 

       
                
                

      −1.96σ x   −1σ x   µ  +1σ x   +1.96σ x 
 

¼v½               
               
               
        

9
9
%

 

       
                
                

    −2.58σ x         +2.58σ x 
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KeC[-4 heefjÛeÙe

'kks/k dks lQyrkiwoZd lEikfnr fd;s tkus ds fy, fofHkUu

izdkj ds ijh{k.k ,oa fo'ys"k.k fd;s tkrs gSa] ftlls fd lR;

fu"d"kZ izkIr gks ldsa ,oa lHkh lEcfU/kr i{kksa ds fy, mi;ksxh gksaA

izLrqr [k.M izfrn'kZu dk ijh{k.k (Sampling Test) blh

vuqØe esa O;olkf;d lkaf[;dh (Business Statistics) M.Com.-04

ds ikWap [k.Mksa esa pkSFkk gS tks pkj bdkb;ksa esa foHkDr gSA

¼1½ ifjdYiuk ,oa =qfV;k¡ (Hypothesis and Errors)

¼2½ cM+s rFkk NksVs izfrn'kZ (Large and Small Samples)

¼3½ vizkpfyd ijh{k.k (Non Parametric Tests)

¼4½ lg lEcU/k ,oa izrhixeu (Correlation and Regression)

4
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bdkbZ&1 ifjdYiuk ,oa =qfV;k¡ bdkbZ&1 ifjdYiuk ,oa =qfV;k¡ bdkbZ&1 ifjdYiuk ,oa =qfV;k¡ bdkbZ&1 ifjdYiuk ,oa =qfV;k¡ bdkbZ&1 ifjdYiuk ,oa =qfV;k¡ (Hypothesis and

Error)

bdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kk

1-1 mn~ns';

(objective)

1-2 ifjp;

(Introduction)

1-3 'kwU; ifjdYiuk dk fuekZ.k

¼Formulation of Null Hypothesis½

1-4 ifjdYiukvksa dk ijh{k.k

¼Testing of Hypothesis½

1-5 'kwU; ifjdYiuk ds ijh{k.k esa =qfV;ka

¼Errors in the Testing of Null Hypothesis½

1-6 fujLrrk {ks=

¼Area of Rejection½

1-7 vfn'k rFkk lfn'k ijh{k.k

(Non-Directional and Directional Testing)

1-8 lkjka'k

(Summary)

1-9 'kCnkoyh

¼Terminology½

1-10 Lo ewY;kadu iz'u% lEHkkfor mRrj
6

ØeefleoMe&ve keâe hejer#eCe ¼Self-Assessment Questions:Possible Answers½

1-11 mi;ksxh iqLrdsa

(Suggested Readings)

1-11-11-11-11-1 mn~ns';mn~ns';mn~ns';mn~ns';mn~ns'; ¼¼¼¼¼Objective½½½½½

bl bdkbZ dk v/;;u djus ds i'pkr~ vki&

• 'kwU; ifjdYiukvksa dk fuekZ.k ,oa ijh{k.k dh fof/k;ksa dk

Kku  izkIr dj ldasxsA

• ifjdYiukvksa dh lkFkZdrk dk ijh{k.k dj ldasxsA

• 'kwU; ifjdYiukvksa ds ijh{k.k esa =qfV;kas dh igpku dj

ldasxsA

• izFke izdkj dh =qfV dh foopsuk dj ldasxsA

• f}rh; izdkj dh =qfV dh foopsuk dj ldasxsA

• fujLrrk {ks= dk o.kZu dj ldasxsA

• lfn'k rFkk vfn'k ijh{k.kksa dh ifjfLFkr;ka rFkk fof/k;ksa dk

Kku izkIr dj ysaxsA

1-21-21-21-21-2 ifjp;ifjp;ifjp;ifjp;ifjp; ¼ ¼ ¼ ¼ ¼Introduction½½½½½

fdlh Hkh 'kks/k dk;Z esa ifjdYiuk dk fuekZ.k ,oa mldk

ijh{k.k ,d egRoiw.kZ izfØ;k gksrh gSA ifjdYiuk dk rkRi;Z

izLrkfor 'kks/k dk;Z dh leL;k ls lEcfU/kr dFku vFkok dFkuksa

ds lewg ,oa mlds lEHkkfor gy ls gS] ftldk ijh{k.k 'kks/k dh

izfØ;k ds nkSjku fd;k tkrk gSA ifjdYiuk ewyr% ,d izdkj dh

vuqeku ijd ekufld fØ;k gS ftlds ek/;e ls nks ;k nks ls vf/

kd pjksa ds e/; lEcU/k fu:fir fd;s tkrs gSaA ;g izR;kf'kr
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heefjkeâuhevee SJeb $egefšÙeeBifj.kkeksa ds ckjs esa ,d vuqeku gS ftls lk{;ksa ds vk/kkj ij

iz{ksfir fd;k tkrk gSA

ifjdYiukvksa dk lkaf[;dh; v/;;u esa egRowi.kZ LFkku

gksrk gSA ifjdYiuk dh jpuk] lEcfU/kr o fuf'pr vkadM+ksa ¼Data½

ds ladyu esa lgk;d gksrh gSA ;g v/;;u dk;Z dks fof'k"V fn'kk

iznku djrh gSa rFkk iz;ksxksa esa ¼Experiments½ Lora= pj

¼Idependent-Variable½ ds ijra= pj ¼Dependent Variable½ ij

izHkko dks Li"V djrh gSA okLro esa] pjksa ds ikjLifjd lEcU/k dh

lkaf[;dh; foospuk esa izlEHkkork fl)kUr ¼Theory of Probability½

ls lgk;rk feyrh gSA ifjdYiukvksa dk ijh{k.k djds mUgsa Lohdkj

djuk vFkok fujLr djuk gh lEiw.kZ vuqla/kku izfØ;k dk izeq[k

dk;Z gSA ifjdYiuk fuekZ.k ds mijkUr vuqla/kku drkZ dk lkjk /

;ku ifjdYiuk ij dsfUnzr gks tkrk gS fd og rF;ksa ds vk/kkj ij

ifjdYiuk dks Lohdkj djsxk vFkok fujLr djsxkA ;gh dkj.k gS

fd fdlh Hkh vuqla/kku esa] ifjdYiukvkas ds ijh{k.k dks lokZf/kd

egRoiw.kZ ekuk tkrk gSA ifjdYiukvksa dk ijh{k.k 'kks/kdrkZ ds

}kjk izfrn'kksZa ls ladfyr fd;s x;s leadksa dk fo'ys"k.k djds

fd;k tkrk gSA ijUrq vuqla/kku&ifjdYiukvksa dk ijh{k.k lh/

ks&lh/ks ¼Straight Forward½ <ax ls ugha fd;k tkrk gSSA ifjdYiuk,a

lef"V;ksa dh fo'ks"krkvksa ls lEcfU/kr gksrh gS] rFkk vuqla/kkudrkZ

ds ikl dsoy izfrn'kksZ ls izkIr lwpuk,a miyC/k gksrh gSA blfy,

ifjdYiukvksa ds lEcU/k esa fy;k x;k fu.kZ; lnSo gh izkf;drk ij

vk/kkfjr fu.kZ; gksrk gSA vr% ifjdYiuk ijh{k.k ds nkSjku ifjdYiuk

ds lR; gksus dh izkf;drk vf/kd gksrh gS] rc ifjdYiuk dks

Lohdkj djrs gSa rFkk izkf;drk de gksus ij ifjdYiuk dks fujLr

dj fn;k tkrk gSA 8

LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼Self Assessment Question½ ½ ½ ½ ½ 1-

oSKkfud 'kks/kdk;ksZa esa ifjdYiukvksa ds egRo dk o.kZu dhft, \

1-31-31-31-31-3 'kwU; ifjdYiuk dk fuekZ.k ¼'kwU; ifjdYiuk dk fuekZ.k ¼'kwU; ifjdYiuk dk fuekZ.k ¼'kwU; ifjdYiuk dk fuekZ.k ¼'kwU; ifjdYiuk dk fuekZ.k ¼Formulation of

Null Hypothesis½½½½½

'kwU; ifjdYiuk ,d lkaf[;dh; ifjdYiuk ¼Statistical

Hypothesis½ gS ftlds }kjk fofHkUu izfrn'kksaZ esa ik;s tkus okys

vUrj dh lkFkZdrk dh tkap dh tkrh gSA 'kwU; ifjdYiuk dks Ho

ladsrk{kj ls vfHkO;Dr fd;k tkrk gSA 'kwU; ifjdYiuk nks ;k nks

ls vf/kd lef"V;ksa ds e/;ekuksa esa vUrj dh lkFkZdrk dk ijh{k.k

djus ds fy, cuk;h tkrh gSA 'kwU; ifjdYiuk ls rkRi;Z ;g gS

fd ge dYiuk djrs gSa fd izkpy ,oa izfrn'kZt esa vUrj 'kwU; gSa

vkSj izfrn'kksZ ls izkIr e/;ekuksa esa voyksfdr vUrj ¼Observed

Difference½ la;ksxo'k gqbZ izfrp;u =qfV ¼Chance Sampling

Error½ ds dkj.k izkIr gqvk gSA nwljs 'kCnksa esa 'kwU; ifjdYiuk esa

;g dgk tk ldrk gS fd **nks lef"V;ksa ds e/;ekuksa esa dksbZ

lkFkZd vUrj ugha gSA** mnkgj.k ds fy, ;g ekudj pyuk fd

lQyrk ds fy, fo|kfFkZ;ksa dk fu;fer v/;;u ykHknk;d gS]

blds fy, 'kwU; ifjdYiuk gksxh]

**fu;fer v/;;u djus okys Nk=ksa rFkk fu;fer v/;;u u

djus okys Nk=ksa dh lQyrk esa dksbZ lkFkZd vUrj ugha gksrk gSA**

'kwU; dYiuk dk vk/kkj blh esa gSa fd mldk foykse foijhr

LohdkjkRed fLFkfr dks izekf.kr djrk gSA ladsrk{kjksa ds :i esa

bl 'kwU; ifjdYiuk dks fuEu <ax ls fy[kk tk ldrk gS%&

Ho : µ
1
- µ

2
=0

ØeefleoMe&ve keâe hejer#eCe
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Ho : µ
1
=µ

2

;gka ij µ
1
 rFkk µ

2
 Øe'k% izFke lef"V o f}rh; lef"V ds

fy, e/;eku gSaA bl 'kwU; ifjdYiuk ds fy, oSdfYid ifjdYiuk

fuEu esa ls dksbZ ,d gksxh&

H1 :µ
1 
≠ µ

2

vFkok H1 :µ
1
>µ

2

vFkok H1 :µ
1
<µ

2

blh izdkj ls nks ls vf/kd lef"V;ksa ds e/;ekuks dh rqyuk

ds le; 'kwU; ifjdYiuk gksxh ^^fofHkUu lef"V;ksa ds e/;ekuksa esa

dksbZ lkFkZd vUrj ugha gS**] rc bls bl izdkj fy[kk tk ldrk

gSA

Ho : µ
1
- µ

2
= µ

1
- µ

3
= µ

2
- µ

4
= 0.. . . . . . . . . . . . . . . . . . .Null

Hypothesis

vFkok Ho : µ
1
= µ

2
= µ

3
= µ

4

bl 'kwU; ifjdYiuk ds fy, oSdfYid ifjdYiuk fuEuor~ gksxh&

H
1
 :µ

1 
≠ µ

2
 ≠ µ

3 
≠ µ

4

'kwU; ifjdYiuk ds fuekZ.k ds ckn 'kwU; ifjdYiuk dk

ijh{k.k fd;k tkrk gS] blesa ns[kk tkrk gS fd izfrn'kksZa ds e/;ekuksa

chp vUrj lkFkZd gS vFkok la;ksxo'k gqvk gS vkSj la;ksx dh

izkf;drk D;k gS\ ;fn vUrj dh izkf;drk de gksrh gS rc izkIr

vUrj dk la;ksxo'k gksuk rks lEHko gks ldrk gS ijUrq vUrj

vizkf;d ¼un-probable½ gksus ds dkj.k 'kwU; ifjdYiuk dks fujLr

dj fn;k tkrk gSA vkSj oSdfYid ifjdYiuk dks Lohdkj dj fy;k

tkrk gSA vr% 'kwU; ifjdYiuk oSdfYid ifjdYiuk ¼Alternate

heefjkeâuhevee SJeb $egefšÙeeB
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Hypothessis½ dk foykse gksrh gS vFkkZr~ 'kwU; ifjdYiuk dks

Lohd̀r gksus ij oSdfYid ifjdYiuk ;k vuqla/kku ifjdYiuk dks

vLohd̀r dj fn;k tkrk gSA

LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼Self Assessment Question½ ½ ½ ½ ½ 2- 'kwU;

ifjdYiukvksa dk fuekZ.k D;ksa fd;k tkrk gS \

1-41-41-41-41-4 ifjdYiukvksa dk ijh{k.k ¼ifjdYiukvksa dk ijh{k.k ¼ifjdYiukvksa dk ijh{k.k ¼ifjdYiukvksa dk ijh{k.k ¼ifjdYiukvksa dk ijh{k.k ¼Testing of Hypothesis½½½½½

lEcfU/kr vkadM+ksa ds vk/kkj ij ;FkkFkZ vuqeku ¼Exact

Inference½ yxkus ds fy, 'kwU; ifjdYiuk dk iz;ksx fd;k tkrk

gSA lakf[;dh ds {ks= esa fofHkUu mn~ns';ksa rFkk fLFkfr;ksa ds vuq:i

vusd ijh{k.k miyC/k gS ftudk iz;ksx 'kwU; ifjdYiukvksa ds

ijh{k.k gsrq fd;k tkrk gSA 'kwU; ifjdYiukvksa ds ijh{k.k gsrq

izeq[k ifjfLFkfr;ka fuEuor gSa%&

¼i½ fdlh izfrn'kZ forj.k dh lS)kfUrd forj.k ls rqyuk djus

gsrq ¼To Compare a Sample Distribution with some

theoretical distribution½

mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&lh0vkj0 ijh{k.k] Vh&ijh{k.k] f}inh; ijh{k.k

rFkk dkbZ oxZ ijh{k.kA

¼ii½ nks Lora= izfrn'kksZa dh rqyuk djus gsrq ¼To Compare Two

Independent Samples½

mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&lh0vkj0 ijh{k.k] Vh&ijh{k.k] dkbZ oxZ ijh{k.k]

e/;kad ijh{k.k vkfnA

¼iii½ nks lEcfU/kr izfrn'kksZa dh rqyuk djus gsrq ¼To Compare

Two Related Samples½

mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&lh0vkj0 ijh{k.k] Vh&ijh{k.k] fpUg ijh{k.k] rFkk

ØeefleoMe&ve keâe hejer#eCe
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foYdksDlu ijh{k.kA

¼iv½  nks ls vf/kd Lora= izfrn'kksZa dh rqyuk gsrq ¼To Compare

More Than Two Independent Samples½

mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&izlj.k fo'ys"k.k] lg izlj.k fo'ys"k.k] dkbZ oxZ

ijh{k.k] foLrkfjr e/;kad ijh{k.k vkfnA

¼v½ nks ls vf/kd lEcfU/kr izfrn'kksZa dh rqyuk gsrq ¼To Compare

More Than Two Related Samples½

mnkgj.k& mnkgj.k& mnkgj.k& mnkgj.k& mnkgj.k& izlj.k fo'ys"k.k] lg izlj.k fo'ys"k.k] D;w ijh{k.k

vkfnA

bu fofHkUu ifjfLFk;ksa esa izfrn'kZtksa ds ijh{k.k eku ds

la;ksxo'k gqbZ izfrp;u =qfV ¼chance sampling error½ ds dkj.k

izkIr gksus vFkok izkIr ugha gkssus dh izkf;drk ds vk/kkj ij 'kwU;

ifjdYiuk dks Lohdkj vFkok fujLr fd;k tkrk gS] vFkkZr 'kwU;

ifjdYiuk ds ek/;e ls ;g Kkr fd;k tkrk gS fd Lora= pj

¼Independent variable½ ds izHkko ds dkj.k ijra= pj ¼Dependent

variable½ dh ek=k ij D;k dksbZ lkFkZd vUrj ¼Signification

difference½ ns[kus ess vkrk gS\ xSjsV ds 'kCnksa esa ̂ ^og vUrj lkFkZd

dgykrk gS] ftlds lEcU/k esa vR;f/kd izlEHkkO;rk bl rF; dh

gks fd mlds ?kfVr gksus dk dkj.k la;ksx ugha gS vFkok og fdlh

{kf.kd dkj.k o ?kVuk pØ ij vk/kkfjr ugh gS cfYd ftlds

dkj.k ,d lef"V ds nks izfrn'kksZa esa okLrfod vUrj ns[kus esa vkrk

gksA**

¼A difference is called significant when the probability

is high that it cannot be attributed to chance (i.e. temporary or

accidental factors) and hence it represents a true difference

heefjkeâuhevee SJeb $egefšÙeeB
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between population mean½

blds foijhr] tc ;g dgk tk; fd lef"V vFkok izfrn'kZ

ds nksuksa e/;ekuksa esa dksbZ lkFkZd vUrj ugha gS rFkk tks vUrj izkIr

gqvk gS og U;kn'kZ dh =qfV ds dkj.k gSa bl dFku dks 'kwU;

ifjdYiuk dgrs gSaA bldh iqf"V gsrq ijh{k.k fd;k tkrk gSSa] vkSj

vUrj ¼nks e/;ekuksa½ dh lkFkZdrk ds Lrj dh tkap dh tkrh gSA

vr% lkFkZdrk ds Lrj izkf;drk js[kk ij fLFkr os fcUnq gSa] tks 'kwU;

ifjdYiuk ds lEcU/k esa fy, tkus okys fu.kZ;ksa dks nks oxksZa Lohd̀r

rFkk vLohd̀r esa foHksn djrs gSA

vusd 'kks/k dk;ksZa esa fofHkUu lkFkZdrk Lrjksa dk iz;ksx fd;k

tkrk gS] blesa -05 o -01 ds nks lkFkZdrk Lrjksa dk iz;ksx cgqrk;r

ls gksrk gSA tc -05 lkFkZdrk Lrj ij 'kwU; ifjdYiuk dks

vLohdkj fd;k tkrk gSA rc bldk vFkZ fd 100 esa ls dsoy 5

volj ,sls gks ldrs gSa tcfd 'kwU; ifjdYiuk ds lR; gksus ij

Hkh mls vLohdkj dj fn;k tk; vFkkZr 95 izfr'kr ge fo'okl ls

dg ldrs gS fd nksuks e/;ekuksa lkFkZd (Significant difference)

vUrj gSA blh izdkj ls -01 Lrj ij 'kwU; ifjdYiuk dks vLohdkj

djus dk rkRi;Z gS fd 100 esa ls dsoy ,d gh volj ,slk gks

ldrk gS tcfd 'kwU; ifjdYiuk ds lR; gksus ij Hkh mls fujLr

dj fn;k tk; vFkkZr 99 izfr'kr ge fo'okl ls dg ldrs gSa fd

nksuksa e/;ekuksa esa lkFkZd vUrj gSA

'kwU; ifjdYiuk ds           
lR; gksus ds ckotwn 

vuqla/kkudrkZ dk fu.kZ; 

 
?  'kwU; ifjdYiuk Lohd̀r 

'kwU; ifjdYiuk 
fujLr 

 

Probability line 
¼izkf;drk js [kk½ 

  
 
lkFkZdrk Lrj 
 

ØeefleoMe&ve keâe hejer#eCe
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mDr foospuk ds vk/kkj ij dgk tk ldrk gS fd 'kwU;

ifjdYiuk dks Lohdkj vFkok fujLr djus esa lkFkZdrk Lrj

egRoiw.kZ Hkwfedk vnk djrs gSaA dqN lkaf[;dhfon~ -05 rFkk -01 ds

lkFkZdrk Lrj ds vfrfjDr  -02] -03] -04] -06] -09] -10] ;k -15

vkfn lkFkZdrk Lrjksa ds iz;ksx dks mfpr ekurs gS blds ihNs

mudk rdZ gS fd vuqla/kkudrkZ viuh bPNkuqlkj lkFkZdrk Lrj

dk p;u bl <ax ls djsxk fd ifjdYiukvksa dh iqf"V gks ldsA

LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼Self Assessment Question½ ½ ½ ½ ½ 3-

ifjdYiukvksa ds ijh{k.k ls vki D;k le>rs gS\ 'kwU; ifjdYiuk

dks Lohdkj vFkok vLohdkj fdu ifjfLFkfr;ksa esa fd;k tkrk gS\

1-51-51-51-51-5 'kwU; ifjdYiuk ds ijh{k.k esa =qfV;ka 'kwU; ifjdYiuk ds ijh{k.k esa =qfV;ka 'kwU; ifjdYiuk ds ijh{k.k esa =qfV;ka 'kwU; ifjdYiuk ds ijh{k.k esa =qfV;ka 'kwU; ifjdYiuk ds ijh{k.k esa =qfV;ka (Errors in the

Testing of Null Hypothesis)

tSlk fd geus ns[kk fd fdlh iwoZ fu/kkZfjr lkFkZdrk Lrj

ij gh 'kwU; ifjdYiuk Lohd̀r vFkok vLohd̀r dh tkrh gSA

fdlh Hkh 'kwU; ifjdYiuk dk ;FkkFkZ ijh{k.k lEHko ugha gSA

blfy, 'kwU; ifjdYiuk ds lEcU/k esa fy;k x;k fu.kZ; izkf;drk

(Probabity) ij vk/kkfjr gksrk gSA tSls -05 lkFkZdrk Lrj ij 'kwU;

ifjdYiuk fujLr dh tkrh gS rc bl fu.kZ; ds xyr gksus dh 5

izfr'kr izkf;drk gksxh vFkkZr 'kwU; ifjdYiuk ds lEcU/k esa fy;s

x;s fu.kZ; esa =qfV gks ldrh gSA ;g =qfV nks izdkj dh gks ldrh

gS%&

izFke%izFke%izFke%izFke%izFke% 'kwU; ifjdYiuk ds okLro esa lR; gksus ij Hkh mls

=qfVo'k fujLr dj fn;k tk;sA

f}rh;%f}rh;%f}rh;%f}rh;%f}rh;% 'kwU; ifjdYiuk ds xyr gksus ij Hkh mls =qfVo'k Lohdkj

dj fy;k tk,A

heefjkeâuhevee SJeb $egefšÙeeB
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lR;] 'kwU; ifjdYiuk dks fujLr djus ij gksus okyh =qfV

dks izFke izdkj dh =qfV (The Type 1 Error) dgrs gSA izFke

izdkj dh =qfV dk lEcU/k lkFkZdrk Lrj ls gksrk gSA lkFkZdrk

Lrj izFke izdkj dh =qfV dh izkf;drk dks bafxr djrk gSA bl

izdkj dh =qfV gksus dh izkf;drk dks vYQk (α Alpha) ladsrk{kj

ls vfHkO;Dr djrs gS nwljs 'kCnksa esa 'kwU; ifjdYiuk dks =qfVo'k

fujLr djus dh izkf;drk dks α =qfV dgrs gSaA lkFkZdrk Lrj

ftruk cM+k gksrk gS izFke izdkj dh =qfV dh izkf;drk Hkh mruh

T;knk gksrh gSA tSls mnkgj.k esa -05 Lrj ij 'kwU; ifjdYiuk dks

fujLr dj fn;k tkrk gS rc dsoy 5% izkf;drk bl ckr dh gks

ldrh gS fd 'kwU; ifjdYiuk ¼foKku f'k{k.k esa izn'kZu fof/k ,oa

izopu fof/k esa dksbZ lkFkZd vUrj ugha gS½ lR; gks vFkkZr~ voyksfdr

vUrj dsoy la;ksxo'k gh vk jgk gksA blfy, -05 lkFkZdrk Lrj

ij vf/kdre α =qfV gksus dh izkf;drk -05 vFkok 5% gksrh gSA

blh izdkj -01 ds lkFkZdrk Lrj ij vf/kdre α =qfV gksus dh

izkf;drk -01 vFkkZr~ 1% gksrh gSA

'kwU; ifjdYiuk dks Lohdkj djus dh fLFkfr esa gksus okyh

=qfV dks f}rh; izdkj dh =qfV (The type II Error) dgrs gSA rFkk

blds gksus dh izkf;drk dks chVk ladsrk{kkj (β−Beta) ls izdV

djrs gSaA 'kwU; ifjdYiuk dks =qfVo'k Lohdkj djus dh izkf;drk

dks β =qfV dgrs gSaA blesa Hkh lkFkZdrk Lrj ftruk cM+k gksrk gS

f}rh; izdkj dh =qfV dh izkf;drk Hkh mruh de gksrh gSA
        i0 i0 i0 i0 (Ho)     i 1  i 1  i 1  i 1  (H1)            

i fj-1  L o h d r̀  
(Accept H1) 

 Type I 

i zF k e i zd k j   
(α) 

l g h  
Correct 

 

i fj 0  L o h d r̀  
(Accept Ho) 

 Correct f} r h ;  i zd k j  
(Type-II) (β) 

 

 
' k wU ;  i fj d Yi u k  
d k s = q fV o ' k  fu j Lr  
d j u s d h  i z k f;d r k  

      
  'k wU ;  i fj d Yi u k  d k s = qfV o ' k  L o h d r̀  d j us d h  i zk f; d r k  
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'kwU; ifjdYiuk ds ijh{k.k esa gksus okyh nksuksa izdkj dh

=qfV;ka ,d nwljs ls foykse :i ls lEcfU/kr gksrh gSAfdlh izfrn'kZ

ds vkdkj (n)ij ,d izdkj dh =qfV dh izkf;drk dks de djus

ij nwljs izdkj dh =qfV dh izkf;drk c<+ tkrh gSA

LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼Self Assessment Question½ ½ ½ ½ ½ 4- 'kwU;

ifjdYiuk ds ijh{k.k esa gksusa okyh =qfV;ksa dk o.kZu dhft, \

LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼LoewY;kadu iz'u ¼Self Assessment Question½ ½ ½ ½ ½ 5- izFke

izdkj dh =qfV rFkk f}rh; izdkj dh =qfV esa D;k vUrj gS \

1-61-61-61-61-6 fujLrrk {ks= fujLrrk {ks= fujLrrk {ks= fujLrrk {ks= fujLrrk {ks= (Area of Rejection)

izfrn'kZ forj.k (Sampling distribution) esa lkaf[;dh; ijh{k.k

ds os lHkh eku gksrs gSa tks 'kwU; ifjdYiuk ds lR; gksus ij

la;ksxo'k (By Chance) izkIr gks ldrs gSaA izfrn'kZ forj.k ds ml

Hkkx dks] ftlesa ijh{k.k eku dks lkFkZd ekuk tkrk gS rFkk 'kwU;

ifjdYiuk fujLr dj nh tkrh gS] fujLrrk {ks= (Area of

Rejection) dgrs gSaaA vFkkZr~ lkFkZdrk Lrj ds vuq:i izfrn'kZ

forj.k dks nks Hkkxksa esa ckaVk tk ldrk gS] ,d Hkkx esa os eku gksrs

gSa] ftuds la;ksxo'k vkus dh izkf;drk lkFkZdrk Lrj ls tqM+h

izkf;drk (α) ls de gksrh gS tcfd nwljs Hkkx esa os eku gksrs gSa

ftuds la;ksxo'k vkus dh izkf;drk (1−α) ds cjkcj gksrh gS

D;ksafd izFke Hkkx esa ijh{k.k eku ds fLFkr gksus ij 'kwU; ifjdYiuk

fujLr dj nh tkrh gS blfy;s mls fujLrrk {ks= (Area of

Rejection ;k Region of Rejection) dgrs gSa A tcfd  nwljs

Hkkx esa ijh{k.k eku ds fLFkr gksus ij 'kwU; ifjdYiuk Lohdkj dj

ysrs gSa blfy, bls Lohd̀rh {ks= (Area of Acceptance or Region

of Acceptance) dgk tkrk gSA

heefjkeâuhevee SJeb $egefšÙeeB
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(Index Numbers and Quality Control)

FkeâeF& -1 55555

metÛekeâebkeâ (Index Numbers)

FkeâeF& -2 4040404040

Yeeefjle metÛekeâebkeâ (Weighted Index Numbers)
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KeC[-5 heefjÛeÙe

vkfFkZd txr esa gksus okys mPpkopuksa dk izHkko lnSo ewY;ksa }kjk

ifjyf{kr gksrk gSA mRiknd miHkksDrk ,oa ljdkj lnSo bl fo”k; esa

ltx jgrs gSaA vkfFkZd uhfr;ksa ds fu:i.k esa ewY; gh vk/kkj esa jgrs gSaA

bl izdkj ls mRiknd ,oa miHkksDrk oLrqvksa ds ewY; ,oa xq.koRrk ds

fo”k; esa ltx jgrs gSA miHkksDrk ewY; ds cnys mRd‘“V xq.koRrk okyh

oLrq,Wa pkgrk gSA foØsrk Hkh  izfrLi/kkZ esa rHkh Bgj ldrk gS t cog mRre

xq.koRrk okyh oLrq,a mRikfnr djsaA

izLrqr [k.M lwpdkad ,oa xq.k fu;U=.k (Index numbers and

Quality Control),O;olkf;d lkfa[;dh (Business Statistics)

M.Com.04 dk ikWapoka [k.M gS tks pkj bdkb;ksa esa foHkDr gS &

1½ lwpdkad (Index Numbers)

2½ Hkkfjr lwpdkad (Weighted Index Numbers)

3½ lkaf[;dh; xq.k fu;U=.k (Statistical Quality Control)

4½ fu;U=.k pkVZ dh lajpuk (Construction of Control Charts)
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bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&1  1  1  1  1  lwpdkad lwpdkad lwpdkad lwpdkad lwpdkad (INDEX NUMBERS)

bbbbbdkbZ dkbZ dkbZ dkbZ dkbZ dh :ijs[kkdh :ijs[kkdh :ijs[kkdh :ijs[kkdh :ijs[kk

1-01-01-01-01-0 mís';mís';mís';mís';mís';(Objectives)

1-11-11-11-11-1 ifjp; ifjp; ifjp; ifjp; ifjp; (Introduction)

1-21-21-21-21-2 lwpdkadksa dk vFkZ ,oa vo/kkj.kklwpdkadksa dk vFkZ ,oa vo/kkj.kklwpdkadksa dk vFkZ ,oa vo/kkj.kklwpdkadksa dk vFkZ ,oa vo/kkj.kklwpdkadksa dk vFkZ ,oa vo/kkj.kk
(Meaning and Concept of index Numbers)

1-31-31-31-31-3 lwpdkadksa dh fo'ks"krk,¡lwpdkadksa dh fo'ks"krk,¡lwpdkadksa dh fo'ks"krk,¡lwpdkadksa dh fo'ks"krk,¡lwpdkadksa dh fo'ks"krk,¡
(Features of Index Numbers)

1-3-1 la[;kRed ekiu
(Numerical Measure)

1-3-2 lkis{k ekiu
(Relative Measure)

1-3-3 izfr'krksa dk ek/;
(Average of Percentages)

1-3-4 rqyuk dk vk/kkj
(Basis for Comparison)

1-3-5 O;kid mi;ksfxrk
(Wider Utility)

1-3-6 vkfFkZd LiUnu dk ekiu
(Measure of Economic Vibrations)

1-41-41-41-41-4 lwpdkadksa dh mi;ksfxrk lwpdkadksa dh mi;ksfxrk lwpdkadksa dh mi;ksfxrk lwpdkadksa dh mi;ksfxrk lwpdkadksa dh mi;ksfxrk Utility of Index Numbers)

1-4-1 izòfÙk;ksa dk lgt ekiu
(Simple Measure of Trends)

1-4-2 vkfFkZd uhfr;ksa dk fu#i.k
(Policy formulation)

1-4-3 iwokZuqeku
(Forecasting)

1-4-4 eqnzk dh Ø;'kfDr dk ekiu
(Measure of Purchasing Power of Money)
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metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-1)

1-4-5 ladqpu ds ek/;e ls okLrfod vk; dk vuqeku
(Estimation of Real Income Through Deflation)

1-4-6 etnwjh osru HkÙkk fu/kkZj.k esa lgk;d
(Helpful in Fixation of Wages Salaries and Allowances)

1-4-7 vU; jk"Vªksa ls rqyuk
(Comparision with Other Nations)

1-5-1-5-1-5-1-5-1-5- lwpdkadksa dk egÙo lwpdkadksa dk egÙo lwpdkadksa dk egÙo lwpdkadksa dk egÙo lwpdkadksa dk egÙo (Importance of Index Numbers)

1-6-1-6-1-6-1-6-1-6- lwpdkadksa dh lajpuk lwpdkadksa dh lajpuk lwpdkadksa dh lajpuk lwpdkadksa dh lajpuk lwpdkadksa dh lajpuk (Construction of Index Numbers)

1-6-1- lwpdkadksa dk fo'ks"k dk mís';
(Specific Purpose of Index Numbers)

1-6-2- oLrqvksa dk pquko
(Selection of Commodities or Items)

1-6-2-1 oLrq dk izfrfuf/kd gksuk
  (Items should be of representative character)

1-6-2-2 oLrqvksas dks leku ,oa izekf.kr gksuk pkfg,
  (Items should be similar, identical and standardized)

1-6-2-3 oLrqvksa dks yksd fiz; gksuk pkfg,
  (Items should be popular)

1-6-2-4 okLrfod oLrqvksa dks lfEefyr djuk pkfg,
  (Real items should be included)

1-6-2-5 oLrqvksa dh la[;k
  (Number of items)

1-6-3-1-6-3-1-6-3-1-6-3-1-6-3- oLrqvksa dk oxhZdj.k oLrqvksa dk oxhZdj.k oLrqvksa dk oxhZdj.k oLrqvksa dk oxhZdj.k oLrqvksa dk oxhZdj.k (Classification of Commodities)

1-6-4-1-6-4-1-6-4-1-6-4-1-6-4- ewY;ksa dk pqukoewY;ksa dk pqukoewY;ksa dk pqukoewY;ksa dk pqukoewY;ksa dk pquko (Selection of Prices)

1-6-4-1  Fkksd vFkok QqVdj ewY;
                            (Wholesale/retail prices)

1-6-4-2  ewY;ksa dh izkfIr ds dsUnz
    (Centers for procurement of prices)

1-6-4-3  ewY; izkfIr ds lk/ku
    (Means of Procure meant of prices)
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metÛekeâebkeâ1-6-4-4  ewY; izkfIr dh ckjEckjrk
    (Frequency of procurement of prices)

1-6-4-5-  ewY;ksa dks vfHkO;Dr djus dk vk/kkj
    (Basis for Expression of Prices)

1-6-5-1-6-5-1-6-5-1-6-5-1-6-5- vk/kkj o”kZ dk pquko vk/kkj o”kZ dk pquko vk/kkj o”kZ dk pquko vk/kkj o”kZ dk pquko vk/kkj o”kZ dk pquko (Selection of Base Year)

1-6-5-1-  fLFkj vk/kkj fof/k
    (Fixed Base Method)

1-6-5-2-  Ja‘[kyk vk/kkj fof/k
    (Chain Base Method)

1-6-5-3-  vk/kkj esa ifjorZu
    (Base Conversion)

1-6-5-3-1-fLFkj vk/kkj ls Jà[kyk vk/kkj esa ifjorZu
    (Conversion to Chain base from Fixed Base)

           1-6-5-3-2- Ja[kyk vk/kkj ls fLFkj vk/kkj esa ifjorZu
    (Conversion to Fixed Base from Chain base)

1-6-6-1-6-6-1-6-6-1-6-6-1-6-6- ek/; dk pquko ek/; dk pquko ek/; dk pquko ek/; dk pquko ek/; dk pquko (Selection of Average)

1-6-6-1- lekUrj ek/;
  (Arithmetic Average)

1-6-6-2- ef/;dk
  (Median)

1-6-6-3- xq.kksRrj ek/;
  (Geometric Mean)

1-7-1-7-1-7-1-7-1-7- lwpdkadksa dk oxhZdj.k lwpdkadksa dk oxhZdj.k lwpdkadksa dk oxhZdj.k lwpdkadksa dk oxhZdj.k lwpdkadksa dk oxhZdj.k (Classification of Index Numbers)

1-7-1- ewY; ¼dher½ lwpdkad
(Price Index Numbers)

1-7-2- e=k lwpadkd
(Quantity Index Numbers)

1-7-3- dqyewY; lwpadkd
(Value Index Numbers)

1-8-1-8-1-8-1-8-1-8- lwpdkdksa lajpuk djus dh fof/k;klwpdkdksa lajpuk djus dh fof/k;klwpdkdksa lajpuk djus dh fof/k;klwpdkdksa lajpuk djus dh fof/k;klwpdkdksa lajpuk djus dh fof/k;k
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(Methods of Constructing Index Numbers)

1-8-1-1-8-1-1-8-1-1-8-1-1-8-1- vkHkkfjr lwpdkad vkHkkfjr lwpdkad vkHkkfjr lwpdkad vkHkkfjr lwpdkad vkHkkfjr lwpdkad (Un-weighted Index Numbers)

1-8-1-1- ljy lewgh lwpadkd
  (Simple Aggregative Index)

1-8-1-2- ewY; vuqikrksa dk ek/;
  (Simple Average of Price Relatives)

1-8-2-1-8-2-1-8-2-1-8-2-1-8-2- Hkkfjr lwpadkd Hkkfjr lwpadkd Hkkfjr lwpadkd Hkkfjr lwpadkd Hkkfjr lwpadkd (Weighted Index Numbers)

1-8-2-1- Hkkfjr lewgh jhfr
  (Weighted Aggregative Method)

1-8-2-2- ewY;kuqikrksa dk Hkkfjr ekg~p
  (Weighted Average of Price Relatives)

1-9-1-9-1-9-1-9-1-9- lkjka'k lkjka'k lkjka'k lkjka'k lkjka'k (Summary)

1-10-1-10-1-10-1-10-1-10- 'kCnkoyh'kCnkoyh'kCnkoyh'kCnkoyh'kCnkoyh (Terminology)

1-11- LovH;kl iz'u (Self Exercise Questions)

1-12- izLrkfor mi;ksxh iqLrdsa (Suggested Useful Readings)

1-01-01-01-01-0 mís'; mís'; mís'; mís'; mís'; (Objectives)

bl bdkbZ ds v/;;u djus ds i'pkr~ vki&

& lwpdkadksa ds fo"k; esa lexz Kku izkIr djsaxs]

& lwpdkad dh vo/kkj.kk ,oa lajpuk ds mn~ns'; ls ifjfpr

gksaxs]

& lwpdkadksa ds izdkj dk Kku izkIr djsaxs]

& lwpdkadksa ds ek/;e ls vkfFkZd xfrfof/k ds fofHkUu igyqvksa

dk fo'kys"k.k dj ldsaaxs]

& lwpdkadksa dh lhekvksa ls ifjfpr gks ldsaxsA

1-11-11-11-11-1 ifjp; ifjp; ifjp; ifjp; ifjp; (Introduction)

ge tkurs gSa fd vkfFkZd xfrfof/k;k¡ lnSo mPpkopu ds

i;kZ; ds :i esa izdV gksrh jgrh gSaA vFkZ'kkL=h] fuos'kd] m|ksxifr

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-1)
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,oa miHkksDrk lnSo oLrqvksa ds] lkefxz;ksa ds] [kk|kUuksa ds] 'ks;jksa ds
,oa cgqewY; /kkrqvksa ds ewY;ksa esa gksus okys ifjorZu ,oa muds
lEHkkfor izHkko dk v/;;u djus esa O;Lr jgrs gSaA vkfFkZd txr
esa vusd ifjorZu gksrs jgrs gSa ,oa bu ifjorZuksa dh xfr cgqr nzqr
gksrh gSA buls lEcfU/kr ewY;ksa esa gksus okys ifjorZuksa dk ekiu
fuf'pr le;kUrjky ij gksuk vko';d gksrk gSA bu mPpkopuksa
dk Lora= :i ls ekiu dfBu gksrk gS] ij] rqyukRed #i ls
budh x.kuk dh tk ldrh gSA le;&le; ij ,slh ppkZ gksrh gS
fd ewY;ksa esa fujUrj òf) gksrh tk jgh gS] d̀f"k ,oa vkS|ksfxd
mRiknu esa mÙkjksÙkj òf) gks jgh gS] 'ks;jksa ds ewY;ksa esa mPpkopu
vR;Ur nzwr xfr ls gks jgsa gSa vkfn&vkfnA ;g ewY;] d̀f"k mRikn]
vkS|ksfxd mRikn ,oa 'ks;jksa ds ewY; bR;kfn ,sls rF; gSa ftudk
izR;{k ekiu lEHko ugha gSA budk vizR;{k ,oa lkis{k :i esa gh
ekiu lEHko gSaA

mnkgj.k ds fy;s ;fn ns'k esa pkoy dh fdlh ,d Js.kh dk
ewY; lu 2005 esa 2500 #0 izfr fDo.Vy Fkk rFkk lu~ 2008 esa
mlh Js.kh ds pkoy dk ewY; 2800 #0 izfr fDo.Vy gks x;k rks
lu~ 2005 dh rqyuk esa lu~ 2008 esa pkoy ds ewY; esa 12 izfr'kr
dh òf) gqbZA ge] bl izdkj ls izkIr rqyukRed izfr'krksa dks gh
lwpdkad dgrsa gSaA lwpdkdksa dks funsZ'kkad rFkk (Index Numbers)

ds :i esa Hkh tkuk tkrk gSA

vki] miHkksDrk ewY; lwpdkad (Consumer Price Index) Fkksd

ewY; lwpdkad] (Wholesale Price Index)] LVkd ,Dlpsat dk losnh

lwpadkd (Sensitive Index of Stock Exchanges) vkfn ls HkyhHkkafr

ifjfpr gksxsaA ;g lHkh lwpdkad vkfFkZd {ks= dh fofHkUu xfrfof/

k;ksa esa iz;ksx fd;s tkrs gSaA

1-21-21-21-21-2 lwpdkadksa dk vFkZ ,oa vo/kkj.kk lwpdkadksa dk vFkZ ,oa vo/kkj.kk lwpdkadksa dk vFkZ ,oa vo/kkj.kk lwpdkadksa dk vFkZ ,oa vo/kkj.kk lwpdkadksa dk vFkZ ,oa vo/kkj.kk (Meaning and Concept

of Index Numbers)

vki tkurs gS fd fdlh Hkh jk"Vª dh vFkZO;oLFkk ds fofHké

vk;ke gksrs gSa] tSls d̀f"k] m|ksx] vFkZ] O;kikj ,oa lsok,a vkfnA

metÛekeâebkeâ
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;fn muesa ls fdlh ,d {ks=] tSls fd m|ksx dks gh ysaA fdlh ,d

o"kZ esa m|ksxksa dh fLFkr ds ckjs esa ;fn ;g fu"d"kZ vk, fd ml o"kZ

vkS|ksfxd mRiknu esa 5 izfr'kr dh lkekU; òf) ns[kh xbZ] rks ;g

,d lexz Lrj dh ckr gqbZA bldk vk'k; ;g ugha gS fd m|ksxksa

ds lHkh ?kVdksa dk mRiknu 5 izfr'kr dh nj ls c<+kA d q N

oLrqvksa dk mRiknu ?kVk gksxk rks dqN oLrqvksa dk c<+k gksxkA ,d

vkSj /;ku nsus ;ksX; ckr gS fd bu lHkh oLrqvksa dk ekiu Hkh

vyx&vyx bdkbZ;ksa esa O;Dr fd;k tkrk gS] tSls Vu] fdyksxzke]

ehVj] ntZu] izfrbdkbZ bR;kfnA ,slh fLFkr esa ;fn vkS|ksfxd

mRiknu ds ifjorZu vFkok ewY; Lrj ds ifjorZuksa ds vkdM+ksa dh

rqyuk fdlh le;kUrjky ls vFkok fdlh HkkSxksfyd {ks= ls djuk

gks rks vki le> gh x, gksaxs fd ;gka ij lkekU; izdkj ds ek/;ksa

dk iz;ksx ugha gks ldrk gSA D;ksafd fofHké vkdM+s fofHké ekiuksa

}kjk O;Dr fd;s tkrs gSA ,slh fLFkr esa lwpdkadksa dk iz;ksx fd;k

tkrk gS tks fd fof'k"V izdkj ds ek/; gksrs gSaA lwpdkdksa dks

vkfFkZd oSjksehVj ¼nkcekih½ Hkh dgk tkrk gSA fofHké vFkZ'kkL=h;ksa

}kjk Hkh lwpdkadksa dks blh ifjizs{; esa ifjHkkf"kr fd;k x;k gSA

ØkDlVu ,oa dkmMsu ds }kjk bUgsa vkfFkZd pjksa ds ifjek.k esa gksus

okys varj ds ekiu ds ek/;e dss :i esa ifjHkkf"kr fd;k x;k gSA

,0,y0 ckmys us lwpdkadksa dks ,d ,slh lead ekyk ds :i esa

ifjHkkf"kr fd;k gS tks vius >qdko ,oa mPpkopuksa ds }kjk lacaf/

kr ifjek.k ds ifjorZu dks iznf'kZr djrh gSA vc vkidks Li"V gks

x;k gksxk fd lwpdkadksa ds }kjk ,sls ifjorZu dk v/;;u fd;k

tkrk gS tks izR;{k :i ls rqyuh; ugha gksrs gSaA la{ksi esa ge dg

ldrs gaaS fd lwpdkad ,d ,sls Øeokj la[;kRed Js.kh gksrs gSa

ftuds }kjk ij le;&le; le;kUrjky nSfud] lkIrkfgd] ekfld

vFkok okf"kZd gks ldrk gS½ vkfFkZd ?kVukØe dk ekiu fd;k

tkrk gSA mnkgj.k ds fy;s ;g dgk tk, fd lu~ 2009 esa Fkksd

ewY; lwpdkad 285 Fkk] tcfd rqyukRed :i ls lu~ 1999 esa ;g

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-1)
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100 FkkA blds }kjk gesa bu nks le;kUrjky esa Fkksd ewY;ksa ds Lrj

esa gq, ifjorZu dh izd̀fr dk vkHkkl gks tkrk gSA tc fdlh ,d

oLrq ds Lrj ij ifjorZu dk v/;;u djrs gSa rks mls ,dpjh;

lwpdkad dgrs gSa rFkk tc cgqr lh oLrqvksa ds ifjorZu dk ,d

lkFk v/;;u djrs gSa rks mls la;qDr vFkok lfEefyr lwpdkad

dgrs gSaA

1-31-31-31-31-3 lwpdkadksa dh fo'ks"krk,¡ lwpdkadksa dh fo'ks"krk,¡ lwpdkadksa dh fo'ks"krk,¡ lwpdkadksa dh fo'ks"krk,¡ lwpdkadksa dh fo'ks"krk,¡ (Features of Index Numbers)

vc rd geus tks v/;;u fd;k gS mlds vk/kkj ij

lwpdkadksa dh fo'ks"krkvksa dks fuEu :i ls O;Dr dj ldrs gSaA

1-3-11-3-11-3-11-3-11-3-1 la[;kRed ekiu la[;kRed ekiu la[;kRed ekiu la[;kRed ekiu la[;kRed ekiu (Numerical Measure)

lwpdkad lnSo l[;kRed :i esa O;Dr fd;s tkrs gSa( tSls

fd lu~ 2009 esa ewY; lwpdkad 285 Fkk] lu~ 1999 ds ewY; lwpdkad

100 dh rqyuk esaA 'kCnksa ds }kjk fdlh fdlh Hkh ifjorZu dh

O;k[;k dh tk ldrh gS] ij 'kCnksa dh O;k[;k dksbZ fn'kk funsZ'ku

ugha djrh gSaA ijUrq lwpdkadksa ds }kjk ifjHkkf"kr ifjorZu dk

la[;kRed Lo:i ,d fn'kk iznku djds fuf'pr fu"d"kZ izLrqr

djrk gSA mnkgj.k ds fy;s LVkd ,DLaost }kjk izdkf'kr losnh

lwpdkad fuos'kdksa dks fuf'pr fn'kk iznku djrk gSA

1-3-21-3-21-3-21-3-21-3-2 lkis{k ekiu lkis{k ekiu lkis{k ekiu lkis{k ekiu lkis{k ekiu (Relative Measure)

lwpdkadksa dh ,d vkSj fo'ks"krk gS fd buds }kjk lkis{k

vFkok rqyukRed ekiu izLrqr fd;k tkrk gSA fujis{k #i ls

vFkok Lora= :i ls ifjorZu dk ekiu lEHko ugha gSaA fujis{k

ekiu rqyuk ds ;ksX; ugha gksrk gSA lkis{k ekiu ds }kjk gh rqyuk

lEHko gS vkSj mlh ds vk/kkj ij fu"d"kZ ij igq¡pk tk ldrk gSA

rqyuk] le; ds vk/kkj ij] vFkok LFkku ds vk/kkj ij dh tkrh gSA

1-3-31-3-31-3-31-3-31-3-3 izfr'krksa dk ek/; izfr'krksa dk ek/; izfr'krksa dk ek/; izfr'krksa dk ek/; izfr'krksa dk ek/; (Average of Percentages)

lwpdkad ifjorZuksa dks vkSlr ds :i esa O;Dr djrk gSa] ij

metÛekeâebkeâ
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;g vkSlr lkekU; vkSlr] tSls fd lekUrj ek/; ;k ef/;dk] ugha

gksrs gSaA lkekU; vkSlr ds eki&lekUrj ek/; vFkok ef/;dk]
vFkok xq.kksRrj ek/;ksa dh ,d lhek gksrh gS] og ;g fd buds }kjk
dsoy ,slh Jsf.k;ksa dh rqyuk dh tk ldrh gS tks le:ih izd̀fr
dh gksaA vFkkZr~ ,d gh izdkj dh bdkbZ esa O;Dr dh xbZ gksaA tc
Jsf.k;k¡ fHké&fHké bdkbZ;ksa esa O;Dr dh xbZ gksa vFkok Jsf.k;k¡
fofHké izdkj dh oLrqvksa dk lekos'k djrh gks rks] vkSlr ds
lkekU; ekiksa }kjk mudk rqyukRed v/;;u ugha fd;k tk ldrk
gSA lwpdkadksa ds }kjk bl dfBukbZ dks nwj dj fy;k tkrk gSA
lwpdkad ifjorZuksa dks vkSlr ds :i esa rks O;Dr djrk gS ijUrq
mu vkSlrksa dks izfr'krksa ds ek/;e ls Kkr fd;k tkrk gSA vk/kkj
o"kZ ¼ftlls rqyuk djuh gS½ rFkk orZeku o"kZ ¼ftldh rqyuk
djuh gS½ ds lanHkZ esa ewY;kuqikrksa dk izfr'kr fudkyk tkrk gSA
nwljksa 'kCnksa esa vk/kkj ewY; vFkok izekf.kd ewY; dks 100 eku dj

izpfyr ewY;ksa dk ifjorZu izfr'kr esa Kkr fd;k tkrk gSA

lwpdkad bUgha ewY;kuqikrksa ds izfr'kr dk gh fof'k"V ek/; gksrk

gSA

1-3-41-3-41-3-41-3-41-3-4 rqyuk dk vk/kkj rqyuk dk vk/kkj rqyuk dk vk/kkj rqyuk dk vk/kkj rqyuk dk vk/kkj (Basis for Comparison)

pjksa ds e/; rqyuk dk vk/kkj ;k rks le; gksrk gS ;k

LFkkuA lwpdkadksa dh fo'ks"krk ;g gksrh gS fd buds }kjk fdlh

LFkku ;k le; dks vk/kkj eku dj mldh rqyuk fdlh okafNr

le; ;k LFkku ls dh tkrh gSA tc le; dks rqyuk dk vk/kkj

eku tkrk gS rc fdlh fo'ks"k o"kZ] ekg] lIrkg vFkok fnu dks vk/

kkj ds :i esa izLrqr fd;k tkrk gSA blh izdkj ls] LFkku] tc

rqyuk dk vk/kkj gksrk gS rc fdlh LFkku fo'ks"k vFkok fdlh

fo'ks"k HkwHkkx dks vk/kkj ds :i esa Lohdkj djds ifjorZu dh ek=k

dk ekiu djrs gSaA

1-3-51-3-51-3-51-3-51-3-5 O;kid mi;ksfxrk O;kid mi;ksfxrk O;kid mi;ksfxrk O;kid mi;ksfxrk O;kid mi;ksfxrk (Wider Utility)

lwpdkadksa dh mi;ksfxrk ,oa iz;ksx dk {ks= dsoy mRiknu

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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,oa ewY;ksa ds ifjorZu ds ekiu rd gh lhfer ugha le>uk pkfg,]

vkidks vc rd ds v/;;u ls ;g vo'; gh Li"V gks pqdk gksxkA

vk;r&fu;kZr] ljdkjh uhfr] LVkd ,Dlpsat ds lV~Vs vFkok

vuqeku] ewY; fu/kkZj.k ,oa miHkksx ds v/;;uksa esa lwpdkadksa dk

O;kid iz;ksx fd;k tkrk gSA

1-3-61-3-61-3-61-3-61-3-6 vkfFk Zd LiUnu dk ekiu vkfFk Zd LiUnu dk ekiu vkfFk Zd LiUnu dk ekiu vkfFk Zd LiUnu dk ekiu vkfFk Zd LiUnu dk ekiu (Measure of Economic

Vibrations)

iwoZorhZ iafDr;ksa ds v/;uksijkUr ,d rF; ;g lkeus vkrk

gS fd lwpdkadksa dk iz;ksx O;kid :i ls vkfFkZd fØ;k&dykiksa ds

ekiu ,oa muls izkIr ifj.kkeksa ds fo'ys"k.k esa fd;k tkrk gSA

vFkZO;oLFkk ds fofHkUu vk;keksa esa buds iz;ksx ds pyrs ;g dgk

tkrk gS fd lwpadkd ns'k ds vkfFkZd LiUnu ds ekiu dk ,d

fo'ks"k midj.k gksrs gSa] tSls ,d fpfdRld ds fy;s ^^ifjJkod**

(Stethoscope), ftldh lgk;rk ls :X.k O;fDr ds jksx dh igpku

dj yh tkrh gSA blh fo'ks"krk ds vk/kkj ij lwpdkadksa dks vkfFkZd

nkcekih (Economic barometer) dgk tkrk gSA

1-41-41-41-41-4 lwpdkadksa dh mi;ksfxrk lwpdkadksa dh mi;ksfxrk lwpdkadksa dh mi;ksfxrk lwpdkadksa dh mi;ksfxrk lwpdkadksa dh mi;ksfxrk (Utility of Index Numbers)

1-4-11-4-11-4-11-4-11-4-1 izo`fÙk;ksa dk lgt ekiu izo`fÙk;ksa dk lgt ekiu izo`fÙk;ksa dk lgt ekiu izo`fÙk;ksa dk lgt ekiu izo`fÙk;ksa dk lgt ekiu (Simple Measure of Trends)

fofHkUu le;kUrjky ds rF;ksa dh fofHkUu Js.kh;ksa dh izòfRr;ksa

dk v/;;u lwpdkadksa dh lgk;rk ls lgtrkiwoZd fd;k tk

ldrk gSA izòfRr;ksa ds v/;;u ls dsoy orZeku dk gh ugha oju~

Hkfo"; dh lEHkkfor izòfRr;ksa dk iwokZuqeku lgtrk ,oa 'kq)rk

iwoZd fd;k tk ldrk gSA mnkgj.k ds fy;s lwpudkadksa ds ek/;e

ls fons'kh O;kikj ds vUrxZr vk;kr&fu;kZr ,oa Hkqxrku larqyu

dh Hkwrdky ,oa orZeku fLFkr dk v/;;u fd;k tk ldrk gS ,oa

blds vk/kkj ij Hkfo"; dh izòfRr;ksa dk vuqeku yxk;k tk ldrk

gSA

metÛekeâebkeâ
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1-4-21-4-21-4-21-4-21-4-2 vkfFkZd uhfr;ksa dk fu#i.k vkfFkZd uhfr;ksa dk fu#i.k vkfFkZd uhfr;ksa dk fu#i.k vkfFkZd uhfr;ksa dk fu#i.k vkfFkZd uhfr;ksa dk fu#i.k (Policy form mutation)

ge tkurs gSa fd lwpdkadksa dh lgk;rk ls fofHkUu vkfFkZd

xfrfof/k;ksa dh izòfRr dk v/;;u fd;k tkrk gS ,oa Hkfo"; dh

lEHkkfor izòfRr;ksa dk vkdyu fd;k tk ldrk gSA bu izòfRr;ksa

ij vk/kkfjr gksdj ljdkjsa vkfFkZd uhfr;ksa dk fu:i.k djrh gSaA

vkfFkZd txr esa ifjorZuks a ds vk/kkj ij ljdkjsa

vko';drkuqlkj uhfr;ksa esa la'kks/ku Hkh djrh jgrh gSaA bu lHkh

fØ;k&dykiksa esa lwpdkad vk/kkjHkwr Hkwfedk fuHkkrs gSaA mnkgj.k

ds fy;s ek¡x] iwfrZ ,oa miHkksx i)fr ds lwpdkadksa dh lgk;rk ls

m|ksx Hkfo"; ds mRiknu&vkiwfrZ dk iwokZuqeku djrs gSaA ¼blh

izdkj ls ljdkj }kjk le;&le; ij ?kksf"kr eagxkbZ HkRrs dh

òf) ^^thou fuokZg lwpdkadksa** ij vk/kkfjr gksrh gSA½

1-4-31-4-31-4-31-4-31-4-3 iwokZuqeku iwokZuqeku iwokZuqeku iwokZuqeku iwokZuqeku (Forecasting)

ge mijksDr ifDr;ksa esa v/;;u dj pqds gSa fd lwpdkad

iwokZuqeku esa lgk;d gksrs gSa ftuds vk/kkj ij vkfFkZd uhfr;k¡

cukbZ tkrh gSA bu iafDr;ksa esa bl rF; dks vkSj Li"V fd;k tk
jgk gS fd lwpdkadksa dh] iwokZuqeku esa O;kid mi;ksfxrk gSA dsoy
O;olkf;d iwokZuqeku gh ugha oju~ ljdkj }kjk fofHkUu vkfFkZd
fØ;k&dykiksa tSls vkS|ksfxd ,oa d̀f"k mRiknuksa dk ,oa muds
òf) nj dk iwokZuqeku] jk"Vªh; vk; ,oa okLrfod vk; dk
iwokZuqeku bR;kfn] lwpdkadksa dh lgk;rk ls fd;k tkrk gSA ;gk¡
ij vkidks iqu% Li"V fd;k tk jgk gS fd ljdkj ftu vkfFkZd

xfrfof/k;ksa dk iwokZuqeku djds Hkfo"; dh uhfr;ksa dk fuekZ.k

djrh gSa] lwpdkad mu lHkh ds vk/kkj esa LFkkfir jgrs gSaA

1-4-41-4-41-4-41-4-41-4-4 eqnzk dh Ø;'kfDr dk ekiu eqnzk dh Ø;'kfDr dk ekiu eqnzk dh Ø;'kfDr dk ekiu eqnzk dh Ø;'kfDr dk ekiu eqnzk dh Ø;'kfDr dk ekiu (Measure of Purchasing

Power of Money)

eqnzk dh okLrfod Ø; 'kfDr es gksus okys ifjoruksZa dk

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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ekiu lwpdkadksa }kjk lQyrkiwoZd fd;k tkrk gSA blds }kjk eqnzk

dk vUrHkZwr ewY; ,oa ukfed ewY;ksa ds vUrj dks Hkh ljyrkiwoZd
Kkr fd;k tkrk gSA mnkgj.kkFkZ] vkius lekpkjksa }kjk le;&le;
ij i<+k gksxk fd lu~ 2009 esa #i;s dk ewY; lu~ 1990 dh rqyuk
esa 10 iSls FkkA bldk ;g vk'k; gksrk gS fd] lu~ 2009 esa mlh
thouLrj dks cuk;s j[kus ds fy;s lu~ 1990 dh rqyuk esa 1 #i;s
ds LFkku ij 10 #i;s dh vko';drk gksxhA eqnzk LQhfr ,oa
viLQhfr ¼ladqpu½ dks fu;af=r djus esa vFkok osru fu/kkZj.k

bR;kfn tSls ekeyksa esa buds }kjk lgk;rk izkIr gksrh gSA

1-4-51-4-51-4-51-4-51-4-5 ladqpu ds ek/;e ls okLrfod vk; dk vuqekuladqpu ds ek/;e ls okLrfod vk; dk vuqekuladqpu ds ek/;e ls okLrfod vk; dk vuqekuladqpu ds ek/;e ls okLrfod vk; dk vuqekuladqpu ds ek/;e ls okLrfod vk; dk vuqeku

(Estimation of Real Income Through Deflation)

vki tkurs gSa fd orZeku ewY; Lrj ij jk"Vªh; vk; ds

fofHkUu vkadM+ksa }kjk O;fDr;ksa ds vk; Lrj dk vuqeku yxk;k

tkrk gSA ijUrq vk; ds Lrj fdrus okLrfod gSa] ;g rHkh tkuk tk
ldrk gS tc eqnzkLQhfrZ ,oa ldqpu dh uhfr;ksa dks /;ku esa
j[kdj bu vkadM+ksa dks Ø;'kfDr ds ifjisz{; esa ifjofrZr fd;k
tk;A lwpdkadks dh lgk;rk ls fLFkj ewY;ksa dks vk/kkj esa j[krs gq,
jk"Vªh; vk; dks ldqafpr djds ;g Kkr fd;k tkrk gS fd turk
dh okLrfod Ø;'kfDr esa fdl fn'kk esa ifjorZu gqvk gSA ;fn

,slk u fd;k tk; rks vk; ds Lrj ds fu"d"kZ Hkzked gks ldrs gSaA

1-4-61-4-61-4-61-4-61-4-6 etnwjh osru ,oa HkÙkk fu/kkZj.k esa lgk;d etnwjh osru ,oa HkÙkk fu/kkZj.k esa lgk;d etnwjh osru ,oa HkÙkk fu/kkZj.k esa lgk;d etnwjh osru ,oa HkÙkk fu/kkZj.k esa lgk;d etnwjh osru ,oa HkÙkk fu/kkZj.k esa lgk;d (Helpful in

Fixation of Wages Salaries and Allowances)

Fkksd ewY; lwpdkad rFkk miHkksDrk ewY; lwpdkadksa dh lgk;rk

ls osru rFkk etnwjh dh nj esa òf) rFkk eagxkbZ HkRrs dh nj esa

òf) ds lEcU/k esa fu.kZ; ysus esa ljdkj dks ,d vk/kkj izkIr gksrk

gSA bl vk/kkj ij fy;s x;s fu.kZ;ksa ls vf/kdkjh rFkk Jfed oxZ

nksuksa dks lUrks"k jgrk gSA

metÛekeâebkeâ
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1-4-71-4-71-4-71-4-71-4-7 vU; jk"Vªksa ls rqyuk vU; jk"Vªksa ls rqyuk vU; jk"Vªksa ls rqyuk vU; jk"Vªksa ls rqyuk vU; jk"Vªksa ls rqyuk (Comparision with Other Nations)

lwpdkdksa ds ek/;e ls ljdkj vU; jk”Vªksa] fodflr]

fodkl'khy ,oa v/kZfodflr jk”Vªksa dh fofHkUu vkfFkZd lwpukvksa ls

rqyuk dj vius ns'k dh vkUrfjd vkfFkZd uhfr;ksa esa vko';drkuqlkj

ifjorZu ,oa lq/kkj djrh gSA lwpdkadksa lgk;rk ls vUrjkZ"Vªh;

O;kikj uhfr esa Hkh ,slk ifjorZu fd;k tkrk gS tks fd f}i{kh; ,oa

cgqi{kh; ǹf"V ls lHkh dks Lohdk;Z ,oa ykHknk;d gksA

1-5-1-5-1-5-1-5-1-5- lwpdkadksa dk egÙo lwpdkadksa dk egÙo lwpdkadksa dk egÙo lwpdkadksa dk egÙo lwpdkadksa dk egÙo (Importance of Index Numbers)

lwpdkadks ds }kjk fofHkUu izdkj dh lwpuk,sa izkIr dh tkrh

gSa tks jk"Vª dh vkfFkZd xfrfof/k ds fu/kkZj.k ,oa okafNr ifjorZu esa

lgk;d gksrh gSaA ge ;g tkurs gSa fd lwpdkadksa ds ek/;e ls

vkfFkZd xfrfof/k;ksa dk ekiu ljyrk iwoZd fd;k tkrk gSA

vkfFkZd ifjǹ“; dk okLrfod ,oa lelkef;d vkadyu lwpdkadksa

}kjk fd;k tkrk gSA lwpdkadksa ds }kjk fdlh vkfFkZd xfrfof/k dk

Hkwrdky ls ysdj orZeku le; rd dh izòfRr dk v/;;u fd;k

tk ldrk gSA bUgha v/;;uksa ij vk/kkfjr gksdj Hkfo"; dh uhfr;ksa

esa okafNr ifjorZu fd;s tk ldrs gSaA

fdlh jk"Vª dh vFkZ&O;oLFkk dk ewY;kadu djrs le; tks

ekin.M viuk, tkrs gSa og jk"Vªh; vk;q (National Income)] ldy

?kjsyw mRikn (Gross Domestic Product), lkekU; ewY; Lrj (General

Price Level) rFkk eqnzk dh ek¡x ,oa Ø;'kfDr (Volume and Purchasing

Power of Money) bR;kfn gksrs gSaA bu lHkh dk ekiu rFkk le;kUrjkyksa

esa gksus okys ifjorZu dh fn’kk ,oa ek=k dk Kku djus esa lwpdkad

cgqr lgk;d gksrs gSaA

bUgha lwpukvksa ij vk/kkfjr gksdj C;kt nj dk fu/kkZj.k

fd;k tkrk gS] tu;ksi;ksxh lsokvksa] tSls ;krk;kr] mtkZ ,oa

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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tylalk/ku ds ewY; fu/kkZfjr fd;s tkrs gSa] m|ksx ,oa d̀f"k {ks= ds

mRiknu ds y{; fu/kkZfjr fd;s tkrs gSa rFkk fons'kh O;kikj ds

y{; Hkh fu/kkZfjr fd;s tkrs gSaA fu;kstudrkZvksa dks lwpdkadksa ,oa

muls izkIr gksus okyh izòfRr;ksa ls uhfr fu/kkZj.k esa cgqr lgk;rk

izkIr gksrh gSA LVkd ,Dltsat ds laosnh lwpdkadksa }kjk fuos’kdksa

dks fuos'k ls lEcU/kh fn'kk&funsZ'k izfrfnu izkIr gksrk jgrk gSA

laosnh lwpdkadksa }kjk m|ksxksa ds fu"iknu ds ckjs esa Hkh ,d lw{e

ewY;kadu izkIr fd;k tkrk gSA

lkekftd rFkk vkfFkZd vkn'kksZa rFkk ifjikfV;ksa dk rqyukRed

v/;;u lwpdkad ds iz;ksx ls gh lEHko gks ikrk gSA lwpdkadksa dk

egRo lhfer vFkksZa esa u ns[kdj O;kid :i esa ns[kk tk ldrk gSA

vFkZ'kkL=h Cys;j us lwpdkadksa dks O;olkf;d iFk ds iFkfpUg ,oa

ekxZiV~V dgk gS] ftu ij vk/kkfjr gksdj O;olk;h O;olk; dk

izca/k o lapkyu lQyrkiwoZd dj ldrs gSaA

1-6-1-6-1-6-1-6-1-6- lwpdkadksa dh lajpuk lwpdkadksa dh lajpuk lwpdkadksa dh lajpuk lwpdkadksa dh lajpuk lwpdkadksa dh lajpuk (Construction of Index Numbers)

lwpdkadksa dk fuekZ.k fdlh iz;kstu ls fd;k tkrk gS]

mijksDr iafDr;ksa ls ge tku pqds gSa fd lwpdkad D;k gksrs gSa ,oa

mudk egRo fdlh jk”Vª dh vFkZO;oLFkk esa D;k gksrk gSA lwpdkadksa

dh ljapuk djrs le; dqN ,sls rF; gSa ftu ij fopkj fd;s fcuk

lwpdkadksa dh lajpuk lgt ugha gksrh gSA bu rF;ks ij fopkj

djus ds mijkur gh lwpdkadksa dh ljapuk dh tkrh gSA ;g rF;

fuEu iafDr;ksa esa fcUnqokj fd;s tk jgs gSaA

1-6-1-1-6-1-1-6-1-1-6-1-1-6-1- lwpdkadksa dk fo'ks"k mís'; lwpdkadksa dk fo'ks"k mís'; lwpdkadksa dk fo'ks"k mís'; lwpdkadksa dk fo'ks"k mís'; lwpdkadksa dk fo'ks"k mís'; (Specific Purpose of Index

Numbers)

lwpdkad dh lajpuk djrs le; loZizFke ;g tku ysuk

vko’;d gksrk gS fd og fdl mn~ns’; ds fy;s vFkok D;k Kkr

metÛekeâebkeâ
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djus ds fy;s cuk, tk jgs gSaA fHkUu&fHkUu vkfFkZd xfrfof/k;ksa dh

tkudkjh ds fy, vyx&vyx izdkj ds lwpdkad cuk, tkrs gSa]

tSls Fkksd ewY; lwpdkadksa ds }kjk eqnzk dh Ø;'kfDr esa ifjorZu dk

v/;;u fd;k tkrk gSA miHkksDrkvksa ds thouLrj ,oa miHkksx dh

izo‘fRr dk v/;;u djus ds fy;s thou fuokZg lwpdkadksa dh

lajpuk dh tkrh gSA vr% lwpdkad fo’ks”k dh lajpuk dk mn~ns’;

;fn igys gh fu/kkZfjr dj fy;k tk, rks mfpr jgrk gSA

1-6-2-1-6-2-1-6-2-1-6-2-1-6-2- oLrqvksa dk pquko oLrqvksa dk pquko oLrqvksa dk pquko oLrqvksa dk pquko oLrqvksa dk pquko (Selection of Commodities or Items)

lwpdkadksa dh lajpuk dk nwljk pj.k gS oLrqvksa dk pqukoA

oLrqvksa ds pquko ls vk’k; gS] og oLrq,sa vFkok lsok,sa ftuds ewY;ksa

esa gksus okys ifjorZuksa dk v/;;u djuk gS ,oa fu”d”kZ :i esa

izòfRr;ksa dk vFkok miHkksDrkvksa ij muds izHkko dk v/;;u

djuk gSA oLrqvksa dk pquko cgqr egRoiw.kZ rFkk lko/kkuhiwoZd

fd;k tkus okyk dk;Z gSA ;fn lk/kkj.k lwpdkad rS;kj djuk gS

rks ,d gh oLrq dk p;u fd;k tkrk gS] tSls] ,d gh oLrq ds ewY;

rFkk foØ; dh rqyuk djuk gks rks ,slh fLFkfr esa oLrq dk pquko

dfBu dk;Z ugha gksrk gSA nwljh vksj ;fn la;qDr lwpdkad cukuk

gS rks dbZ oLrqvksa dks ,d lkFk ysuk iM+rk gSA ,sls ekeyksa esa

oLrqvksa dk pquko lko/kkuhiwoZd djuk iM+rk gSA ,sls lwpdkad tks

dbZ oLrqvksa dks lfEefyr djrs gq, cuk, tkrs gSa] oSKkfud rFkk

fo'oluh; le>s tkrs gSaA blh Øe esa ,d vkSj egRoiw.kZ rF; gS

fd tc oLrqvksa dk p;u fd;k tkrk gS rks leL;k mBrh gS fd

dkSu&dkSu lh oLrq,sa lfEefyr dh tk,sa\ fdl izdkj dh oLrq,sa

lfEefyr dh tk,\ ,oa mu oLrqvksa dk izdkj D;k gS\ mudh

xq.koRrk ,oa fdLe dSlh gksa\ ,sls iz'uksa dk mRrj Hkh ;fn igys ls

r; gks rks mRre jgrk gSA blds fy, fuEu fcUnqvksa ij /;ku

vo'; nsuk pkfg,%&

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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1-6-2-1 oLrq,a izfrfuf/kd gks1-6-2-1 oLrq,a izfrfuf/kd gks1-6-2-1 oLrq,a izfrfuf/kd gks1-6-2-1 oLrq,a izfrfuf/kd gks1-6-2-1 oLrq,a izfrfuf/kd gks (Items Should be of

Representative Character) - oLrqvksa ds pquko ds lEcU/k esa lnSo

;g ckr /;ku esa gksuh pkfg, fd pquh tkus okyh oLrq,sa lef"V dk

iw.kZ izfrfuf/kRo djrh gksaA mnkgj.k ds fy;s Fkksd ewY; lwpdkad

dks ysaA Fkksd ewY; lwpdkad lkekU;r;% lHkh oLrqvksa ds ewY;ksa esa

ifjorZu dks iznf'kZr djrk gSA fl)kUr% Fkksd ewY; lwpdkad esa

lHkh oLrqvksa ds ewY;ksa esa ifjorZu dks lfEefyr fd;k tkuk pkfg,A

ijUrq ,slk lnSo lEHko ugha gksrk gS vkSj lnSo vko';d Hkh ugha

gksrk gSA ,slh fLFkfr esa mu oLrqvksa dks lfEefyr fd;k tkuk

pkfg, tks vf/kd ls vf/kd izfrfuf/kd pfj= dh gksa] tSls og

oLrq,sa ftudh ek¡x ,oa vkiwfrZ lokZf/kd gksA ;fn miHkksDrk ewY;

lwpdkad rS;kj djuk gks rks og oLrq,sa ftudk miHkksx miHkksDrkvksa

}kjk vf/kd ls vf/kd fd;k tkrk gksA

1-6-2-2 oLrqvksas dks leku ,oa izekfir gksuk pkfg, 1-6-2-2 oLrqvksas dks leku ,oa izekfir gksuk pkfg, 1-6-2-2 oLrqvksas dks leku ,oa izekfir gksuk pkfg, 1-6-2-2 oLrqvksas dks leku ,oa izekfir gksuk pkfg, 1-6-2-2 oLrqvksas dks leku ,oa izekfir gksuk pkfg, (Items

Should be Similar and Standardized) - ftu oLrqvksa dk pquko dj

fy;k tkrk gS muesa ,d fo'ks"k ckr /;ku nsus ;ksX; gksrh gS] og

;g gS fd pquh gqbZ oLrq,sa izekfir ,oa leku xq.koRrk okyh gksaA

lwpdkadksa ds }kjk ge ,d gh oLrq ds ewY; Lrj ds ifjorZu dk

v/;;u ,d fuf’pr le;kUrjky ¼tSls izfrlIrkg] izfrekg] izfr

Nekgh ,oa izfro"kZ½ ij djrs gSa] blfy;s tc oLrqvksa ds ewY; m)r

fd;s tk,a] rc mudh xq.koRrk leku gksuh pkfg, vU;Fkk lgh

ifj.kke ugha izkIr gksaxsA ;|fi le; ds lkFk&lkFk oLrqvksa ds xq.kksa

esa ifjorZu gksrk gh jgrk gS ijUrq iz;kl ;g gksuk pkfg, fd

ifjorZu dk izHkko U;wu jgs ,oa ifj.kke izHkkfor u gksus ik,A

1-6-2-3 oLrqvksa dks yksdfiz; gksuk pkfg,1-6-2-3 oLrqvksa dks yksdfiz; gksuk pkfg,1-6-2-3 oLrqvksa dks yksdfiz; gksuk pkfg,1-6-2-3 oLrqvksa dks yksdfiz; gksuk pkfg,1-6-2-3 oLrqvksa dks yksdfiz; gksuk pkfg, (Items Should be

Popular) -,slh oLrqvksa ds ewY; Lrj ds ifjorZu ,oa muds izHkko
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dk v/;;u djuk pkfg, tks ykssdfiz; gksa vFkkZr~ O;kid :i ls

turk }kjk iz;ksx dh tkrh gksaA mnkgj.k ds fy;s diM+k /kksus dk

og lkcqu] vFkok ‘kSEiw dk og czk.M ftldh fcØh jk"Vªh; Lrj ij

,oa ftldh cktkj esa fgLlsnkjh dk izfr’kr vf/kd gksA ,slh oLrq,sa

tks vfHktkR; oxZ }kjk gh iz;ksx dh tkrh gksa] ftudk ewY;

lkekU;oxZ dh igqap ls ckgj gks muds ewY;ksa esa ifjorZu ,oa

ifjorZu ds izHkko dk v/;;u djuk fujFkZd gksxkA

1-6-2-4 okLrfod oLrqvksa dks lfEefyr djuk pkfg,1-6-2-4 okLrfod oLrqvksa dks lfEefyr djuk pkfg,1-6-2-4 okLrfod oLrqvksa dks lfEefyr djuk pkfg,1-6-2-4 okLrfod oLrqvksa dks lfEefyr djuk pkfg,1-6-2-4 okLrfod oLrqvksa dks lfEefyr djuk pkfg, (Real

Items Should be Included) - ,d ckr dk /;ku vkSj j[kuk pkfg,

fd ‘kkfey fd;s tkus okyh oLrq,sa vewrZ u gks] Hkys gh mudk ewY;

gks vkSj ewY; esa ifjorZu Hkh gksrk gks ,oa mldk izHkko Hkh cktkj

ij] miHkksDrkvksa ij ljdkj ij ,oa deZpkfj;ksa ij iM+rk gksA ,slh

oLrqvksa ds mnkgj.k gSa tSls [;kfr] O;fDrxr xq.k vFkok òf)

bR;kfnA dsoy ewrZ] ,oa okLrfod oLrq,sa gh pquh tkuh pkfg,

vU;Fkk iz;kl fu”Qy gks tk;saxsA

1-6-2-5 oLrqvksa dh la[;k 1-6-2-5 oLrqvksa dh la[;k 1-6-2-5 oLrqvksa dh la[;k 1-6-2-5 oLrqvksa dh la[;k 1-6-2-5 oLrqvksa dh la[;k (Number of Items)- oLrqvksa dh la[;k

fdruh gks blds fy;s dksbZ iwoZ fu/kkZfjr fu;e vFkok ekU;rk,sa

ugha gSaA lS)kfUrd :i ls ;g dgk tkrk gS fd ;fn oLrqvksa dh

la[;k ftruh vf/kd gksxh rks lwpdkad mrus gh ‘kq) ifj.kkeksa dks

iznf’kZr djsaxsA ijUrq vf/kd oLrqvksa ds gksus ls cgq/kk x.kuk dh

leL;k mRiUu gks tkrh gS vkSj ;fn oLrq,sa mfpr fof/k ls

O;ofLFkr u dh xbZ gksa rks lwpdkadksa ls v'kq) ifj.kke izkIr gksaxsA

lwpdkadksa dh lajpuk djrs le; O;fDr dks lwpdkadksa ds izdkj ds

vuq:i oLrqvksa dh la[;k fu/kkZfjr djuh pkfg,A mnkgj.k ds

fy;s lansoh ewY; lwpdkadksa dh lajpuk djrs le; cgqr de

oLrq,sa pquh tkrh gSa] ;g og oLrq,sa gksrh gSa ftuds ewY;ksa esa

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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NksVs&NksVs dkj.kksa ls gh ifjorZu vke rkSj ij gksrk jgrk gSA ,sls

lwpdkad lkekU; mn~ns'; ds fy;s ugha cuk, tkrs gSaA lkekU;

lwpdkadksa esa oLrqvksa dh la[;k vf/kd gksrh gSa] ,oa blh dkj.k ls

muesa foHkze dh lEHkkouk de gks tkrh gSa rFkk mudh fo'oluh;rk

c<+ tkrh gSA oLrqvksa dh la[;k fu/kkZfjr djrs le;] foRr] 'kq)rk

dk Lrj vkfn rF;ksa ij fopkj djuk vko';d gks tkrk gSA

1-6-3-1-6-3-1-6-3-1-6-3-1-6-3- oLrqvksa dk oxhZdj.k oLrqvksa dk oxhZdj.k oLrqvksa dk oxhZdj.k oLrqvksa dk oxhZdj.k oLrqvksa dk oxhZdj.k (Classification of Commodities)-

lwpdkadksa esa lfEefyr fd;s tkus okyh oLrqvksa dks pqu ysus ds

i'pkr~ mudk oxhZdj.k fd;k tkrk gSA oxhZdj.k ls ;gk¡ ij

vk'k; gS fd oLrqvksa dks muds miHkksx ds ,oa mi;ksfxrk dh

izfrd̀fr vFkok le:irk ds vk/kkj ij lewgksa esa ckaV fn;k tkrk

gS] tSls fd [kk| inkFkksZa dk lewg] fctyh ds midj.kksa dk lewg]

iguus okys diM+ksa dk lewg bR;kfnA oLrqvksa dks bl izdkj ls

lewg esa ckaV nsus ls ,d lewg ds ifjorZuksa dks vU; lewg ds

ifjorZuksa ls i‘Fkd djds voyksfdr fd;k tk ldrk gSA lewg esa

oLrqvksa dks foHkkftr dj nsus ls ledksa esa ltkrh;rk vFkok

,d:irk ns[kh tkrh gSA ;fn mu lewgksa dks iqu% NksVs&NksVs mi

lewgksa esa foHkkftr dj fn;k tkrk gS rks mudh ltkrh;rk vFkok

,d:irk vkSj lqn‘<+ gks tkrh gS rFkk v/;;u Hkh ije 'kq)rk ds

fudV gks tkrs gSa rFkk v/;;u dh xgurk ij vPNk izHkko iM+rk

gSA ;gk¡ ij phuh] pkoy] rFkk xsgw¡ tSls [kk+| inkFkksZa dk mnkgj.k

izklafxd gSA budh dbZ fdLesa gksrh gSa vkSj lHkh fdLeksa dks 'kkfey

djus ds mijkUr cuk, x, lwpdkad vf/kdkf/kd izfrfuf/kd gksrs

gSaA

1-6-4-1-6-4-1-6-4-1-6-4-1-6-4- ewY;ksa dk pquko ewY;ksa dk pquko ewY;ksa dk pquko ewY;ksa dk pquko ewY;ksa dk pquko (Selection of Prices)

lwpdkadksa dh lajpuk djrs le; ewY;ksa dk mfpr jhfr ls

pquko cgqr egRoiw.kZ gksrk gSA bl dk;Z esa cgq/kk ;g leL;k
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ǹf"Vxkspj gksrh gS fd ewY;ksa ds m)j.k dgka ls izkIr fd;s tk,aA

bl dk;Z ds fy;s ljdkj }kjk izdkf’kr rFkk O;olkf;d laxBuksa

}kjk i=&if=dkvksa esa izdkf'kr ewY; leadksa dk iz;ksx dj fy;k

tkrk gSA ewY;ksa dks mu lHkh LFkkuksa ls ,df=r djuk dfBu gksrk

gS tgka ,d fof'k"V oLrq Ø; ;k foØ; dh tkrh gSA bl lanHkZ esa

,d dfBukbZ vkSj lkeus vkrh gS] og ;g gS fd mu lHkh LFkkuksa

esa ewY; cgq/kk leku ugha gksrs gSa] vDlj ,d gh oLrq ds ewY;

fHkUu&fHku LFkkuksa esa ,d tSls ugha gksrs gSaA ,sls ekeyksa esa ,sls

izfrfuf/kd LFkkuksa ls ewY;ksa dks fy;k tkrk gS tgka oLrqvksa dk cM+h

ek=k esa Ø;&foØ; gksrk gS] D;ksafd ,sls LFkkuksa ds ewY; ls NksVs

LFkkuksa ds ewY; izHkkfor gksrs gSaA ewY;ksa dks izkIr djus ds fy;s dqN

O;fDr;ksa dh lgk;rk yh tkrh gS tks le;&le; ij ewY;ksa dks

lanfHkZr djrs gSaA lekpkj i=ksa esa izdkf'kr ewY; Hkh bl dk;Z esa

iz;ksx fd;s tkrs gSaA bl dk;Z esa ,d lko/kkuh ;g j[kuh pkfg,

fd izkIr ewY;ksa dks iz;ksx djus ls igys mudh fo'oluh;rk dk

ijh{k.k dj fy;k tk;A ewY;ksa dk pquko djrs le; fuEu rF;ksa

ij fo'ks"k /;ku nsus dh vko';drk jgrh gSA

1-6-4-1- Fkksd vFkok QqVdj ewY; 1-6-4-1- Fkksd vFkok QqVdj ewY; 1-6-4-1- Fkksd vFkok QqVdj ewY; 1-6-4-1- Fkksd vFkok QqVdj ewY; 1-6-4-1- Fkksd vFkok QqVdj ewY; (Wholesale or Retail Prices)-

Fkksd ewY; fy;s tk, vFkok QqVdj ewY;] ;g lcls igys fuf'pr

gks tkuk pkfg,A ;g dk;Z dfBu ugha gS] blds fy;s lwpdkadksa dh

izd̀fr dk fopkj djuk pkfg,A ;fn lkekU; mn~ns'kh; lwpdkadksa

vFkok ^^Fkksd ewY; lwpdkadksa** dk fuekZ.k djuk gks rks Fkksd ewY;

fy;s tkrs gSaA ;fn ^^thou fuokZg lwpdkadksa** dk fuekZ.k djuk gS

ls QqVdj ewY;ksa dks fy;k tkrk gSA Fkksd ewY; ,oa QqVdj ewY;ksa ds

fo"k; esa ,d egRoiw.kZ rF; ;g gS fd Fkksd ewY;ksa esa fLFkjrk jgrh

gS ,oa ek¡x ,oa vkiwfrZ ds izfr ;g laosnu'khy gksrs gSaA nwljh vksj
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QqVdj ewY;ksa esa fLFkjrk dk vkHkko jgrk gS ,oa muesa LFkku&LFkku

ij mPpkopu ns[kus dks feyrk gS rFkk ekax ,oa vkiwfrZ dk izHkko

bu ij Fkksd ewY;ksa dh rqyuk esa nsj ls iM+rk gSA Fkksd ewY; QqVdj

ewY;ksa dh vis{kk vf/kd laosnu'khy gksrs gSa ,oa blh dkj.k ls

fo'oluh; gksrs gSaA lkekU;r;% Fkksd ewY; lwpdkadksa esa mu ewY;ksa

dks fy;k tkrk gS ftu ij O;kikjh oLrqvksa dk Ø; vFkok foØ;

djrs gSaA

1-6-4-2- ewY;ksa dh izkfIr ds dsUnz 1-6-4-2- ewY;ksa dh izkfIr ds dsUnz 1-6-4-2- ewY;ksa dh izkfIr ds dsUnz 1-6-4-2- ewY;ksa dh izkfIr ds dsUnz 1-6-4-2- ewY;ksa dh izkfIr ds dsUnz (Centers for Procurement of

Prices)- ewY; dgka ls izkIr fd;s tk, ;g ,d fopkj.kh; fcUnq gSA

;g Hkh fuHkZj djrk gS lwpdkadksa ds iz;kstu ,oa izklafxdrk ijA

;fn LFkkuh; Lrj ij iz;ksT; thou fuokZg lwpdkad dk fuekZ.k

djuk gS rks mlh LFkku fo'ks"k ls ewY;ksa dks ysuk pkfg,A ;fn

lkekU; :i ls iz;ksT; Fkksd ewY; lwpdkad dk fuekZ.k djuk gks rks

ns’k ds cM+s&cM+s cktkjksa rFkk ef.M;ksa ls ewY;ksa dks ysuk pkfg,A

1-6-4-3- ewY; izkfIr ds lk/ku1-6-4-3- ewY; izkfIr ds lk/ku1-6-4-3- ewY; izkfIr ds lk/ku1-6-4-3- ewY; izkfIr ds lk/ku1-6-4-3- ewY; izkfIr ds lk/ku(Means of Procurement of Prices)-

ewY;ksa dks izkIr djus ds LFkku dks fpfUgr djus ds lkFk gh lkFk

ewY;ksa dks izkIr djus ds lk/ku vFkok lzksrksa dks Hkh fpfUgr dj ysuk

pkfg,A bl dk;Z ds fy;s ewY;ksa dks muds lzksr ls] lwpdkad fufeZr

djus okys O;fDr vFkok O;fDr;ksa dks miyC/k djkus ds fy, ,d

losZ{k.k laxBu vFkok lewg dks bl dk;Z ds fy;s fu;qDr dj nsuk

pkfg,A ;g lewg fpfUgr O;kikfj;ksa rFkk LFkkfir ef.M;ksa esa tkdj

ewY;ksa dks izfrfuf/kd :i ls ,d= dj ldrk gSA lekpkj i=ksa esa

Hkh fofHkUu ef.M;ksa ds ewY; lanHkZ izdkf’kr gksrs jgrs gSaA bl izdkj

ds izdkf’kr ewY; ;fn fo’oluh; gksrs gSa rks lwpdkadksa ds fuekZ.k esa

cgqr lgk;rk izkIr gksrh gSA
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1-6-4-4-ewY; izkfIr dh ckjEckjrk 1-6-4-4-ewY; izkfIr dh ckjEckjrk 1-6-4-4-ewY; izkfIr dh ckjEckjrk 1-6-4-4-ewY; izkfIr dh ckjEckjrk 1-6-4-4-ewY; izkfIr dh ckjEckjrk (Frequency of Procurement

of Prices) - ewY; izkfIr dh ckjEckjrk ls ;gk¡ ij vk’k; gS fd

fdrus le;kUrjky ij ewY;ksa dks izkIr vFkok ,df=r fd;k tk,A

bl fo”k; esa lwpdkadksa dh lajpuk djus okys O;fDr vFkok laLFkk

}kjk fu.kZ; fy;k tkuk vko’;d gksrk gSA ewY;ksa dks izkIr djus dh

ckjEckjrk ds fo”k; esa dksbZ LFkkfir fu;e ugha gSA fl)kUr rks

;g dgrk gS fd ftrus vf/kd ckj ewY; lanfHkZr fd;s tk;saxs

lwpdkad mrus gh vf/kd fo'oluh; gksxsaA ijUrq ewY; lanHkksZa dk

vf/kD; dbZ ckj tfVyk,sa mRiUu djrk gSA gksrh gSaA oLrqvksa dh

izd̀fr rFkk lwpdkad dh vof/k ds vk/kkj ij ewY;ksa dks izkIr djus

dh ckjEckjrk dks fu/kkZfjr fd;k tk ldrk gSA ;fn lwpdkad dks

lkIrkfgd cuk;k tkrk gS rks lIrkg esa ,d ckj izkIr fd;s x,

ewY; leqfpr gksxsaA blh izdkj ls ekfld lwpdkadksa ds fy, ekg esa

pkj ckj lanfHkZr ewY; larks"ktud gksaxsA

1-6-4-5- ewY;ksa dks vfHkO;Dr djus dk vk/kkj 1-6-4-5- ewY;ksa dks vfHkO;Dr djus dk vk/kkj 1-6-4-5- ewY;ksa dks vfHkO;Dr djus dk vk/kkj 1-6-4-5- ewY;ksa dks vfHkO;Dr djus dk vk/kkj 1-6-4-5- ewY;ksa dks vfHkO;Dr djus dk vk/kkj (Basis for

Expression of Prices)- ;|fi ewY;ksa dks vfHkO;Dr djuk dksbZ

leL;k dk fo”k; ugha gS] fQj Hkh bl fcUnq ij ewY; nks izdkj ls

lanfHkZr fd;s tkrs gSa] (i) oLrq dh ek=k dks eqnzk dh izfr bdkbZ ds

:i esa] (ii) eqnzk dh ek=k dks oLrq dh izfr bdkbZ ds :i esaA oLrq

dh ek=k dks eqnzk dh bdkbZ ds :i esa O;Dr djus dh fof/k dks

oLrqewY; (Commodity Price) dgrs gSa] tSls&rhl #i;s izfr ntZuA

nwljh fof/k esa tc eqnzk dh ek=k dks oLrq dh izfr bdkbZ ds #i

esa O;Dr djrs gSa&rc mls eqnzkewY; (Money Price) dgrs gSa] tSls 5

#i;s esa 40 fdxzk0 vFkok 1 #0 esa 8 fdxzk0 fdl izdkj ds ewY;ksa

dks lwpdkad esa iz;ksx fd;k tk; ;g le;] ifjfLFkr ,oa izFkk ds

vuqlkj fu/kkZfjr fd;k tkrk gS] tSls Fkksd ewY; lwpdkadksa dh
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jpuk esa eqnzk dh ek=k esa oLrqvksa dh izfr bdkbZ (Money Price) ds

:i esa iz;ksx fd;k tkrk gSA

1-6-5-1-6-5-1-6-5-1-6-5-1-6-5- vk/kkj dk pquko vk/kkj dk pquko vk/kkj dk pquko vk/kkj dk pquko vk/kkj dk pquko (Selection of Base)

lwpdkad lnSo rqyukRed :i ls rS;kj fd;s tkrs gSa bldk

vk’k; gS fd orZeku o"kZ ds fy;s lwpdkad fdlh ,d fuf'pr o”kZ

¼ftldks vk/kkj ds :i esa ekuk tkrk gS½ dh rqyuk esa rS;kj fd;s

tkrs gSaA vFkkZr~ fdlh orZeku vkfFkZd xfrfof/k ds Lrj esa lkis{k

ifjorZu ds ekiu dh rqyuk mlh vkfFkZd xfrfof/k dh fdlh ,d

iwoZorhZ vof/kdky vFkok frfFk ls djrs gSaA bl iwoZorhZ vof/kdky

vFkok frfFk dks lwpdkad vk/kkj vof/k dgrs gSaA nwljs 'kCnksa esa ;fn

dgk tk, rks orZeku o”kZ ds fy, lwpdkad fdlh ,d fuf'pr o”kZ

¼vk/kkj o"kZ½ dh rqyuk esa rS;kj fd;s tkrs gSaA bl vk/kkj o"kZ dk

pquko djuk gh lcls egRoiw.kZ ,oa laosn'khy dk;Z gSA vk/kkj o"kZ

dk pquko cgqr gh lko/kkuh ds lkFk djuk pkfg, rHkh lwpdkad

okLrfodrk ds vuq:i gksaxsA vk/kkj o”kZ Kkr djus dh nks fof/k;k¡

gS ftUgsa fuEu iafDr;ksa esa O;Dr fd;k x;k gSA

1-6-5-1- fLFkj vk/kkj fof/k 1-6-5-1- fLFkj vk/kkj fof/k 1-6-5-1- fLFkj vk/kkj fof/k 1-6-5-1- fLFkj vk/kkj fof/k 1-6-5-1- fLFkj vk/kkj fof/k (Fixed Base Method)-tSlk fd uke

ls gh Li"V gS fd bl fof/k esa vk/kkj fLFkr gksrk gSA bl izfØ;k esa

loZizFke Lofoosd ls ,d lkekU; o"kZ vk/kkj ds :i esa pqu fy;k

tkrk gS rRi'pkr~ vU; o”ksZa ds ewY;ksa dh rqyuk bl fLFkj vk/kkj

o”kZ ls dh tkrh gSA dHkh&dHkh fdlh ,d fo'ks"k o”kZ dks vk/kkj ds

:i esa pquus ds LFkku ij ,d le;kof/k dks pqu fy;k tkrk gS vkSj

ml vof/k ds ewY;ksa ds vkSlr dks vk/kkj ds :i esa eku fy;k tkrk

gSA fLFkj vk/kkj o"kZ dks pquus ds fy;s ,d lkekU; ifjfLFkfr gksuh

pkfg,A lkekU; ifjfLFkfr ls vk’k; gS fd vk/kkj o"kZ ,slk gks

ftldh ifjfLFkfr;k¡ lkekU; jgh gksaA blls ;g vk'k; gS fd

metÛekeâebkeâ



26

vk/kkj o”kZ esa dksbZ vlkekU; ifjfLFkfr vFkok ?kVuk u ns[kh xbZ

gksA tSls fd ;q)] egkekjh] vdky] ck<+] rsth ;k eUnh bR;kfn u

?kfVr gqbZ gksaA ;wa rks dksbZ Hkh dky lkekU; ugha dgk tk ldrk gSA

izR;sd dky esa fdlh u fdlh izdkj ls ewY;ksa esa mrkj&p<+ko gksrs

gh jgrs gSaA vr% vk/kkj o”kZ dks pqurs le; Lofoosd ls ,slk o"kZ

vk/kkj ds :i esa pquuk pkfg, tks vkfFkZd fo'ys"k.kksa ds vk/kkj ij

lkekU; dgk tkrk gks vFkok izrhr gksA ;fn bl lanHkZ esa dksbZ Hkze

gks rks dqN o"kksZa ds ewY;ksa ds ek/; dks vk/kkj ds :i esa Lohdkj

djds nwj fd;k tk ldrk gSA

fLFkr vk/kkj fof/k esa ewY;ksa ds lkis{k vFkkZr~ rqyuk ds fy;s

ewY;kuqikr fuEu lw= }kjk Kkr djrs gS&

orZeku o”kZ ds ewY; lkis{k =                     x 100

100X
PricesYear'Base

PricesYear'Current
RelativePrice sYear'Cuvrrent =

1-6-5-2- Ja‘[kyk vk/kkj fof/k1-6-5-2- Ja‘[kyk vk/kkj fof/k1-6-5-2- Ja‘[kyk vk/kkj fof/k1-6-5-2- Ja‘[kyk vk/kkj fof/k1-6-5-2- Ja‘[kyk vk/kkj fof/k (Chain Base Method)- vk/kkj o"kZ

dks pquus dh nwljh fof/k gS J̀a[kyk vk/kkj fof/k bl fof/k esa dksbZ

vk/kkj o"kZ fLFkj ugha gksrk gSA bl fof/k esa vk/kkj ifjofrZr gksrk

jgrk gSA bl fof/k esa fn;s x, ewY;ksa dks ijorhZ dky (Previous

Year) ds ewY;ksa ds izfr’kr ds :i esa jD[kk tkrk gSA bl fof/k esa

izR;sd orZeku o"kZ ds fy;s mldk ijorhZ o"kZ vk/kkj o"kZ dh Hkkafr

dk;Z djrk gSA bl fof/k ds }kjk vYidkyhu ifjorZuksa dk Kku

izkIr gksrk jgrk gSA bl fof/k esa lwpdkad esa lfEefyr dh xbZ

oLrqvksa dh lwph dks Hkh le;kuqlkj ifjofrZr fd;k tk ldrk gSA

Ja[kyk vk/kkj fof/k esa ewY;ksa ds lkis{k vFkkZr~ rqyuk ds fy,

fuEu lw= dk iz;ksx djrs gS&

orZeku o"kZ ds ewY;

vk/kkj o"kZ ds ewY;

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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J̀a[kyk ewY;kuqikr ¾                                  x 100

100x
PricesYear'Previous

PricesYear'Current
RelativesPriceChain =

1-6-5-3- vk/kkj esa ifjorZu 1-6-5-3- vk/kkj esa ifjorZu 1-6-5-3- vk/kkj esa ifjorZu 1-6-5-3- vk/kkj esa ifjorZu 1-6-5-3- vk/kkj esa ifjorZu (Base Conversion) - dHkh&dHkh vk/

kkj esa ifjorZu Hkh fd;k tkrk gSA ,slk ifjfLFkfr vFkok vko';drk

ds vuq:i fd;k tkrk gSA ;g ifjorZu nks izdkj ls fd;k tkrk

gSA

1-6-5-3-1- fLFkj vk/kkj ls J` a[kyk vk/kkj es a ifjorZu1-6-5-3-1- fLFkj vk/kkj ls J` a[kyk vk/kkj es a ifjorZu1-6-5-3-1- fLFkj vk/kkj ls J` a[kyk vk/kkj es a ifjorZu1-6-5-3-1- fLFkj vk/kkj ls J` a[kyk vk/kkj es a ifjorZu1-6-5-3-1- fLFkj vk/kkj ls J` a[kyk vk/kkj es a ifjorZu

(Conversion to Chain base from Fixed Base) - blds fy;s izFke o"kZ

ds J̀a[kyk vk/kkj lwpdkad dks 100 eku ysrs gSa rFkk vkxkeh o"kksZa ds

fy;s xr o"kZ ds fLFkj vk/kkj lwpdkad dks vk/kkj eku ysrs gSaA

blds fy;s fuEu lw= dk iz;ksx djrs gSaA

pkyw o"kZ dk J̀a[kyk lwpdkad =

current Year’s Chain Index =

1-6-5-3-2-fLFkj vk/kkj ls Ja[̀kyk vk/kkj esa ifjorZu 1-6-5-3-2-fLFkj vk/kkj ls Ja[̀kyk vk/kkj esa ifjorZu 1-6-5-3-2-fLFkj vk/kkj ls Ja[̀kyk vk/kkj esa ifjorZu 1-6-5-3-2-fLFkj vk/kkj ls Ja[̀kyk vk/kkj esa ifjorZu 1-6-5-3-2-fLFkj vk/kkj ls Ja[̀kyk vk/kkj esa ifjorZu (Conversion

to Chain base from Fixed Base)-bl fof/k esa izFke o"kZ dk fLFkj

vk/kkj lwpdkad ogh ekuk tkrk gS tks ml orZeku o"kZ dk J̀a[kyk

vk/kkj lwpdkad gksrk gSA ;fn izFke o"kZ dks gh fLFkj vk/kkj ekudj

lwpdkad dk fuekZ.k djuk gS rks izFke o"kZ dk lwpdkad 100 gh

ekuk tk,xkA laxkeh o"kksZa esa fuEu lw= dk iz;ksx fd;k tk,xkA

pkyw o”kZ dk fLFkj vk/kkj lwpdkad =

pkyw o"kZ dk Jà[kyk vk/kkj lwpdkad x xro"kZ dk fLFkj vk/kkj lwpdkad

100

xr o"kZ ds ewY;

pkyw o"kZ ds ewY;

pkyw o"khZ; fLFkj vk/kkj lwpdkad

xro"khZ; fLFkj v/kkj lwpdkad

Current years Fixed Base Index Number

Previous Years’ Fixed Base Index Number
x 100
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Current Year’s Fixed Base Index Number=

Current Year’s Chain Base Index X Previous Year’s Fixed Base Index

100

1-6-6- ek/; dk pquko 1-6-6- ek/; dk pquko 1-6-6- ek/; dk pquko 1-6-6- ek/; dk pquko 1-6-6- ek/; dk pquko (Selection of Average)

vcrd ds v/;;u ls vki tku pqds gSa fd lwpdkadksa esa dbZ

oLrqvksa ds ewY;ksa esa ifjorZu dk fo'ys"k.k fd;k tkrk gS] blfy;s

budk mfpr ,oa okLrfod fo'ys"k.k rHkh gks ldrk gS fd tc

muds ewY;ksa dks ,d vkSlr ds :i esa izLrqr fd;k tk,A lS)kfUrd

:i ls rks dksbZ Hkh ek/; dk iz;ksx fd;k tk ldrk gS ijUrq

cgqizpfyr :i esa lkekUrj ek/;] xq.kksRrj ek/; ,oa ekf/;dk dk

gh iz;ksx gksrk gSA vfxze iafDr;ksa esa rhuksa ek/;ksa ds iz;ksx ,oa

mudh mi;ksfxrk dk fo'ys"k.k izLrqr fd;k tk jgk gSA

1-6-6-1- lekUrj ek/; 1-6-6-1- lekUrj ek/; 1-6-6-1- lekUrj ek/; 1-6-6-1- lekUrj ek/; 1-6-6-1- lekUrj ek/; (Arithmetic Average)- lekUrj ek/; dh

x.kuk djuk ,oa mldks le>uk ljy gksrk gS] bl ǹf"V ls

bldk iz;ksx vf/kdrj ekeyksa esa fd;k tkrk gSA lekUrj ek/; dks

ysus esa dfBukbZ ;g gksrh gS fd ;g ,d fujis{k eki gS rFkk cM+h

la[;kvksa dk blds Åij izHkko vf/kd gksrk gSA lwpdkadksa esa fdlh

lkis{k eki dk gksuk mfpr gksrk gSA D;ksafd buesa izfr'krksa dk

iz;ksx gksrk gSA fdlh ,d Hkh oLrq ds ewY; esa ;fn Hkkjh ifjorZu

gksrk gS rks mlls iwjk lwpdkad izHkkfor gks tkrk gSA bu dkj.kksa ls

lekUrj ek/; ds iz;ksx dks mi;qDr (Suitable) ugha dgk tk

ldrk gSA

1-6-6-2- xq.kksÙkj ek/;1-6-6-2- xq.kksÙkj ek/;1-6-6-2- xq.kksÙkj ek/;1-6-6-2- xq.kksÙkj ek/;1-6-6-2- xq.kksÙkj ek/;(Geometric Mean) - lekUrj ek/; dh rqyuk

esa xq.kksRrj ek/; dh x.kuk djuk FkksM+k dfBu gksrk gSA ijUrq

blesa ,d xq.k ;g gksrk gS fd ;g lkis{k eki gS] vkSj ge tkurs

gSa fd lwpdkad lkis{k ifjorZuksa dk fo'ys"k.k djrk gS blfy,

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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xq.kksRrj ek/; bl n‘f”V ls ,d mi;qDr ¼Suitable½ ek/; gSA pwafd

xq.kksRrj ek/; esa mrØkE;rk (Reversibility) gksrh gS] blfy;s cM+s

ifjorZuksa dk blds Åij izHkko ugha iM+rk gSA blds dkj.k

lwpdkadksa ds fu”d”kZ okLrfod ,oa fo’oluh; gksrs gSaA blfy;s

lwpdkadksa ds fy;s xq.kksRrj ek/; dks ilan dk ek/; (Average of

Choice) ekuk tk ldrk gSA

1-6-6-3- ef/;dk 1-6-6-3- ef/;dk 1-6-6-3- ef/;dk 1-6-6-3- ef/;dk 1-6-6-3- ef/;dk (Median)- ef/;dk dh x.kuk cgqr gh ljy gksrh

gS ,oa ;g cM+h la[;kvksa ls vizHkkfor jgrh gSA ijUrq ;g Hkh ,d

fujis{k eki gS ,oa bldks izfrfuf/kd pfj= dk ugha dgk tk

ldrk gSA ef/;dk dh ,d lhek ;g Hkh gS fd dbZ voljksa ij

bldk ewY; vUrosZ'ku (interpolation) ds }kjk Kkr fd;k tkrk gSA

bu dkj.kksa ls lwpdkad esa blds iz;ksx dks mfpr ugha dgk tk

ldrk gSA

1-7-1-7-1-7-1-7-1-7- lwpdkadksa dk oxhZdj.klwpdkadksa dk oxhZdj.klwpdkadksa dk oxhZdj.klwpdkadksa dk oxhZdj.klwpdkadksa dk oxhZdj.k (Classification of Index Numbers)

lwpdkadksa ds }kjk fofHkUu pjksa ds ekiu ds vk/kkj ij mudks

rhu izeq[k izdkjksa esa oxhZd̀r fd;k tk ldrk gSA

1-7-1-1-7-1-1-7-1-1-7-1-1-7-1- ewY; ¼dher½ lwpdkad ewY; ¼dher½ lwpdkad ewY; ¼dher½ lwpdkad ewY; ¼dher½ lwpdkad ewY; ¼dher½ lwpdkad (Price Indices)

bl izdkj ds lwpdkadksa dh lkoZHkkSfed mi;ksfxrk gksrh gSA

tc ge lwpdkadksa dh ckr djrs gSa rks bUgha lwpdkadksa dk Lo:i

gekjs efLr”d esa cu tkrk gSA ewY; vFkok dher lwpdkad ,d

oLrq ;k dbZ oLrqvksa ds ewY;ksa ¼dherksa½ ij fopkj djrsa gSa rFkk ,d

le;kof/k ls nwljh le;kof/k ;k ,d LFkku ls nwljs LFkku esa ewY;ksa

esa gq, lkis{k ifjorZu dk v/;;u djras gSA Fkksd ewY; lwpdkad

(Wholesale Price Index) rFkk miHkksDrk ewY; lwpdkad (Consumer

Price Index) blds yksdfiz; mnkgj.k gSA

metÛekeâebkeâ
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1-7-2-1-7-2-1-7-2-1-7-2-1-7-2- ek=k lwpadkd ek=k lwpadkd ek=k lwpadkd ek=k lwpadkd ek=k lwpadkd (Quantity Indices)

bl izdkj ds lwpdkadksa ds rqyukRed v/;;u dk {ks=

HkkSfrd ek=kvksa esa gqvk ifjorZu gksrk gSA ,sls lwpdkad ,d oLrq

vFkok dbZ oLrqvksa dh HkkSfrd ek=k esa gq, ifjorZu dk fdlh

le;kof/k esa lkis{k v/;;u djrs gSaA d‘f”k mRiknu ¼[kk|kUu½

lwpdkad] (Agricultural Produce (food grains) Indices) ,oa vkS|ksfxd

mRiknu lwpdkad (Industrial Produce Indices) blds mnkgj.k

gSaA

1-7-3-1-7-3-1-7-3-1-7-3-1-7-3- dqyewY; lwpadkd dqyewY; lwpadkd dqyewY; lwpadkd dqyewY; lwpadkd dqyewY; lwpadkd (Value Indices)

dqy ewY; lwpdkad okLro esa nks pjksa ds dqy ewY; tSls

ek=k X dher (Quantity X Price) dh rqyuk nks le;kof/k;ksa ds e/

; djrs gSa nwljs ‘kCnksa esa ;g dher (Prices) rFkk ek=k (Quantity)

ds la;qDr izHkko dk lkis{k v/;;u djrs gSaA ,sls lwpdkadksa dh

mi;ksfxrk ¼d̀f”k vFkok m|ksx½ ds {ks= esa vf/kd mi;ksxh gksrh

gSA

1-8-1-8-1-8-1-8-1-8- lwpdkdksa lajpuk djus dh fof/k;kalwpdkdksa lajpuk djus dh fof/k;kalwpdkdksa lajpuk djus dh fof/k;kalwpdkdksa lajpuk djus dh fof/k;kalwpdkdksa lajpuk djus dh fof/k;ka (Methods of

Constructing Index Numbers)

vc rc ds v/;;u ls vki lwpdkadksa dh izd̀fr] mn~ns';]

muds izdkj] mudh mi;ksfxrk bR;kfn ds ckjs esa tkudkjh izkIr

dj pqds gSaA bl [k.M esa vki ;g v/;;u djus tk jgs gSa fd

lwpdkadksa dh lajpuk fdl izdkj ls dh tkrh gS ,oa mudh x.kuk

djus dh dkSu lh fof/k;k¡ gSaA

lwpdkad cukus dh dbZ izpfyr fof/k;k¡ gSA mu lHkh

fof/k;ksa dks nks lewg esa ckaVk tk ldrk gS&ftudk fuEu iafDr;ksa esa

O;kid v/;;u fd;k tk jgk gSA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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1-8-1-1-8-1-1-8-1-1-8-1-1-8-1- vkHkkfjr ¼lk/kkj.k½ lwpdkad vkHkkfjr ¼lk/kkj.k½ lwpdkad vkHkkfjr ¼lk/kkj.k½ lwpdkad vkHkkfjr ¼lk/kkj.k½ lwpdkad vkHkkfjr ¼lk/kkj.k½ lwpdkad (Un-weighted Index

Numbers)

vHkkfjr lwpdkadksa dks lk/kkj.k lwpdkad Hkh dgk tkrk gSA

vHkkfjr lwpdkadksa dh lajpuk djrs le; ;g eku fy;k tkrk gS

fd ftu&ftu oLrqvksa dk v/;;u fd;k tk jgk gS mu lHkh dk

Hkkj (weight) vFkok lkisf{kd egRo ,d leku gSA vHkkfjr lwpdkad

jpuk dh ǹf"V ls nks izdkj ls lajfpr fd;s tk ldrs gSa&

1-8-1-1-ljy lewgh lwpadkd 1-8-1-1-ljy lewgh lwpadkd 1-8-1-1-ljy lewgh lwpadkd 1-8-1-1-ljy lewgh lwpadkd 1-8-1-1-ljy lewgh lwpadkd (Simple Aggregative Index)- lwpdkadksa

dh lajpuk djus dh ;g vR;Ur ljy fof/k gSA bl fof/k esa

orZeku o"kZ ds dqy ewY;ksa ds ;ksx (aggregate) dks vk/kkj o"kZ ds

ewY;ksa ds ;ksx (aggregate) ds izfr'kr ds :i esa O;Dr djrs gSaA lw=

ds :i esa bls fuEu izdkj ls izLrqr fd;k tkrk gSA

1001
01 x

Po

P
P

Σ

Σ
=

;gk¡ ij

01PΣ =====     lwpdkad orZeku o"kZ dk (Index Number of current

year)

1PΣ      =====     orZeku o"kZ ds ewY;ksa ¼dherksa½ dk ;ksx

aggregate of current year prices

PoΣ      vk/kkj o”kZ ds ewY;ksa ¼dherksa½ dk ;ksx

aggregate of base year prices

blh izdkj ls ;fn ek=k lwpdkad dk fuekZ.k djuk gks rks

lw= fuEu izdkj ls gksxk%&

1001
01 x

q

q
Q

oΣ

Σ
=

=Σ 1q orZeku o"kZ dh ek=kvksa dk ;ksx
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aggregate of current year prices

=Σ Oq  vk/kkj o"kZ dh ek=kvksa dk ;ksx

aggregate of base year quantity

=01Q  ek=k lwpdkad ¼orZeku o"kZ dsa½

Quantity Index (of Current Year)

mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k& fuEu ledksa ls ljy lewfg jhfr }kjk o"kZ 2000

dks vk/kkj o"kZ ekudj o”kZ 2005 ds fy;s lwpdkad dh jpuk

dfj,A

Example- Construct Index Number for the year 2005 taking

the year 2000 as base from the following data.

oLrq,sa (Commodities) A B C D E

ewY;&2000 #0 (Price-2000) Rs. 12 25 10 5 6

ewY;&2005 #0 (Price-2005) Rs. 15 20 12 10 15

gy gy gy gy gy (Solution)

(Commodities) Price in 2000 Price-2005

oLrq,s aoLrq,s aoLrq,s aoLrq,s aoLrq,s a ewY;&2000 ewY;&2000 ewY;&2000 ewY;&2000 ewY;&2000 Rs. ewY;&2005 ewY;&2005 ewY;&2005 ewY;&2005 ewY;&2005 Rs.

A 12 15

B 25 20

C 10 12

D 5 10

E 6 15

Total 58 72

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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Po1 = 1001 x
P

P

oΣ

∑

= 1.124100
58

72
=x

blh fof/k esa vkius ns[kk fd lwpdkad dh jpuk djuk rFkk

x.kuk djuk ,d vR;Ur ljy izfØ;k gSA ;gk¡ ij nksuksa o"kksZa ds

ewY;ksa ds ;ksx ds izfr’kr ek= dh gh x.kuk dh xbZ gSA

bl fof/k ds dqN vk/kkjHkwr lhek,sa gSa%&

(i) bl fof/k esa oLrqvksa ds lkisf{kd egRo misf{kr jgrk gSA

(ii) bl fof/k }kjk fufeZr lwpdkadksa esa oLrqvksa ds ewY;ksa ds

foLrkj dk izHkko iM+rk gSA

1-8-1-2- ewY; vuqikrksa dk ek/; 1-8-1-2- ewY; vuqikrksa dk ek/; 1-8-1-2- ewY; vuqikrksa dk ek/; 1-8-1-2- ewY; vuqikrksa dk ek/; 1-8-1-2- ewY; vuqikrksa dk ek/; (Simple Average of Price Relatives)

bl fof/k esa lcls igys izR;sd oLrq ds ewY;ksa ds vuqikr

¼vk/kkj o"kZ ls½ fudkys tkrs gSaA blds fy;s] izR;sd oLrq ds orZeku

ewY; esa vk/kkj o"kZ ds ewY; dk Hkkx nsdj 100 ls xq.kk djds ewY;

vuqikr ¼lkis{k½ Kkr dj ysrs gSaA ewY;ksa ds vuqikrksa ds ;ksx esa

oLrqvksa dh la[;k (N) ls Hkkx nsdj lwpdkad Kkr dj fy;k tkrk

gSA blds fy;s fuEu lw= dk iz;ksx fd;k tkrk gSA

N

100
P

P

P
0

1

01









×

∑=

;gk¡ ij N = oLrqvksa dh la[;k (Number of Items)

P
1
 = orZeku o"kZ ds ewY; ¼dher½

Prices of Current Year

P
0
 =vk/kkj o"kZ ds ewY; ¼dher½
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Prices of Base Year

mnkgj.kmnkgj.kmnkgj.kmnkgj.kmnkgj.k& uhps fn;s xbZ lwpukvksa ls ewY; vuqikrksa ds ek/

; ds vk/kkj ij o”kZ 2000 dks vk/kkj ekurs gq, o”kZ 2005 ds fy;s

lwpdkad dh jpuk dfj;sA

Example- From the following information, construct Index

numbers for the year 2005 taking the year 2000 as base on the

basis of average of price relatives.

oLrq,saoLrq,saoLrq,saoLrq,saoLrq,sa xsgw¡xsgw¡xsgw¡xsgw¡xsgw¡ diM+kdiM+kdiM+kdiM+kdiM+k jlksbZ xSljlksbZ xSljlksbZ xSljlksbZ xSljlksbZ xSl fctyhfctyhfctyhfctyhfctyh x`g fdjk;kx`g fdjk;kx`g fdjk;kx`g fdjk;kx`g fdjk;k

Commodities Wheat      Clothing  Cooking Gas Electricity House Rent

ewY; ¼2000½#0200 120 75 100 80

ewY; ¼2005½ #0 250 150 100 75 100

gy (Solution)

                        Construction of Price Index Numbers

                               ewY; lwpdkadksa dh jpuk

Items Price 2000 Rs.P
o

Price 2005 Rs.P
1

Price Relations

P
1
/P

o
 x 100

Wheat  200 250

Clothing 120 150

Cooking Gas 75 100

Electricity 100 75

 

250

200
100 125× =

150

120
100 125× =

100

75
100 133× =

100

80
100 125× =

P
p

pO
01

1 100= ×
L
NM

O
QP

Σ

Σ
P

Po

1 100 583×
L
NM

O
QP

=
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bl mnkgj.k esa ewY; vuqikrksa dk lwpdkad 117 gS tks ewY;ksa

¼dherksa½ esa 17 izfr’kr dh o‘f) n’kkZrk gSA

bl fof/k ds dbZ xq.k gS tSls

(i) ;g lwpdkad mu bdkbZ;ksa ls izHkkfor ugha gksrk gS ftuds

ek/;e ls ewY;ksa dks lanfHkZr fd;k tkrk gSA

(ii) ewY;ksa dks lkis{k :i esa ifjofrZr dj fn;s tkus ds dkj.k]

fujis{krk ls eqDr jgrk gSA

(iii) ;g lwpdkad lHkh oLrqvksa dks leku egRo nsrk gS rFkk

vR;f/kd ewY;ksa ls izHkkfor ugha gksrk gSA

bl fof/k dh dqN lhek,sa Hkh gSaA tSls&

(i) vHkkfjr gksus ds dkj.k lHkh oLrqvksa dk egRo ,d cjkcj

le>k tkrk gSA

(ii) lekUrj ek/; dks lwpdkadksa dh ǹf"V ls vkn'kZ ek/; ds :i

esa ugha Lohdkj fd;k tk ldrk gSA

1-8-2-1-8-2-1-8-2-1-8-2-1-8-2- Hkkfjr lwpadkd Hkkfjr lwpadkd Hkkfjr lwpadkd Hkkfjr lwpadkd Hkkfjr lwpadkd (Weighted Index Numbers)

Hkkfjr lwpdkadksa dh lajpuk djrs le; fofHkUu oLrqvksa dks

muds egÙkk ds vuqlkj lkisf{kd egRo iznku fd;k tkrk gS]

ftlds dkj.k budh fo'oluh;rk vf/kd jgrh gSA ;g nks izdkj

ls rS;kj fd;s tkrs gSaA

1-8-2-1- Hkkfjr lewgh jhfr 1-8-2-1- Hkkfjr lewgh jhfr 1-8-2-1- Hkkfjr lewgh jhfr 1-8-2-1- Hkkfjr lewgh jhfr 1-8-2-1- Hkkfjr lewgh jhfr (Weighted Aggregative Method)

1-8-2-2- ewY;kuqikrksa dk Hkkfjr ek/; 1-8-2-2- ewY;kuqikrksa dk Hkkfjr ek/; 1-8-2-2- ewY;kuqikrksa dk Hkkfjr ek/; 1-8-2-2- ewY;kuqikrksa dk Hkkfjr ek/; 1-8-2-2- ewY;kuqikrksa dk Hkkfjr ek/; (Weighted Average of

Price Relatives) -

Hkkfjr lwpdkadksa dk v/;;u vxyh bdkbZ esa foLrkj ls

fd;k x;k gSA

metÛekeâebkeâ
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1-9-1-9-1-9-1-9-1-9- lkjka'k lkjka'k lkjka'k lkjka'k lkjka'k (Summary)

vFkZO;oLFkk ds fofHkUu miknu (factors) tSls ewY;] mRiknu]

O;olk; ,oa okf.kT;] thou ykxr vkfn] fuR; gh ifjorZu ds

nkSj ls ijkxeu djrs jgrs gSaA vFkZO;oLFkk rHkh lQy vFkok

fodkl'khy dgykrh gS tc mlea Lianu gksrs gksaA tM+rk fodkl

dk |ksrd ugha gks ldrh gSA bu ifjorZuksa dk ekiu lwpdkadksa ds

ek/;e ls fd;k tkrk gSA lwpdkad Hkh ,d fo’ks”k izdkj ds ek/; gh

gksrs gSa ftuds }kjk ifjorZuksa dk lkis{k :i esa v/;;u fd;k tkrk

gSA lwpdkadksa ds }kjk fdlh rF; ds ifjek.k esa gksus okys ifjorZuksa

dk le; ;k LFkku ds vk/kkj ij ekiu fd;k tkrk gSA lwpdkad]

vkfFkZd txr ds ifjorZuksa dk ekiu ,d fuf'pr le;kUrjky ij

djrs gSa ftlds }kjk lHkh oxksZa dks muds vkfFkZd O;ogkj esa

fn'kk&funsZ'ku izkIr gksrk gSA tks ifjorZu izR;{k :i ls rqyuh;

ugha gksrs gSa mUgsa lwpdkadksa ds }kjk ekfir fd;k tkrk gSA

lwpdkad ,d lkis{k la[;kRed ekiu dk ek/;e gksrs gSaA

budh x.kuk esa izfr’krksa ds ek/; dk iz;ksx fd;k tkrk gSA

lwpdkad ,d le;kUrjky ds ifjorZuksa dk v/;;u nwljs le;kUrjky

ls djrs gSaA lwpdkadksa dh O;kid mi;ksfxrk gksrh gS] fo'ks"k rkSj

ij vk;kr fu;kZr] iwokZuqeku] ljdkjh uhfr ,oa LVkd ,Dlpsat dh

uhfr;ksa ,oa O;ogkj dk fu/kkZj.k lwpdkadksa ds }kjk fd;k tkrk gSA

lwpdkadksa ds }kjk O;kid :i ls fofo/k oLrqvksa ds ewY;ksa ds

ifjorZu ,oa izHkko dk Kku izkir gksrk gSA lwpdkad Fkksd ,oa

QqVdj nksuksa izdkj ds ewY;ksa ds lkis{k ifjorZuksa dk ekiu djrk

gSA bldh x.kuk djus ds fy;s fdlh ,d o”kZ ds ewY; dks vk/kkj

eku dj ifjorZuksa dk lkis{k v/;;u gksrk gSA vk/kkj Hkh nks izdkj

ls iz;ksx fd;s tkrs ga fLFkj ,oa Ja[kyk ds :i esa lwpdkadks

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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lajpuk djus dh n‘f”V ls nks izdkj ds gksrs gSa vHkkfjr ,oa HkkfjrA

Hkkfjr lwpdkadksa esa oLrqvksa ds egRo dks ,d leku ekuk tkrk gSA

Hkkfjr lwpdkadksa esa oLrqvksa dks muds egRo ds vuqlkj Hkkj iznku

fd;k tkrk gSA

1-10-1-10-1-10-1-10-1-10- 'kCnkoyh 'kCnkoyh 'kCnkoyh 'kCnkoyh 'kCnkoyh (Terminology)

1-1-1-1-1- lwpdkad lwpdkad lwpdkad lwpdkad lwpdkad (Index Number)-lEcfU/kr pjksa ds lkis{k ifjorZu

ds egRo ,oa izHkko dk ekiu djus dk ek/;eA

2-2-2-2-2- vk/kkj vof/k vk/kkj vof/k vk/kkj vof/k vk/kkj vof/k vk/kkj vof/k (Base Period)-,d lanfHkZr vof/k] ftl ij

vk/kkfjr gksdj rqyuk dh tkrh gSA

3-3-3-3-3- ewY; lwpdkad ewY; lwpdkad ewY; lwpdkad ewY; lwpdkad ewY; lwpdkad (Price Index)-,d le;kof/k esa ewY;ksa ds pjksa

esa ifjorZu dk ekiukA

4-4-4-4-4- dqy ewY; lwpdkad dqy ewY; lwpdkad dqy ewY; lwpdkad dqy ewY; lwpdkad dqy ewY; lwpdkad (Value Index)-dqy ekSfnzd ewY; dk ,d

fuf'pr le;kof/k esa ekiuA

1-11-1-11-1-11-1-11-1-11- LovH;kl iz'u LovH;kl iz'u LovH;kl iz'u LovH;kl iz'u LovH;kl iz'u (Self Exercise Questions)

1- fuEu lwpdkadksa dh jpuk dfj;s ¼i½ o”kZ 1994 dks vk/kkj

eku dj ,oa ¼ii½ J̀a[kyk vk/kkj fof/k }kjk %&

From the following Index Numbers, construct indices (i) taking

the year 1994 as base (ii) by chain base method.

o"kZ Year 1991 1993 1993 1994 1995 1996

lwpdkad 100 110 175 250 300 400

Index Numbers

mÙkj ¾ 1992&110] 1993&159] 1994&143] 1995&120] 1996&133

2- fuEu leadks ls o"kZ 2009 ds fy;s] o”kZ 2008 ds ewY;ksa dks

vk/kkj ekudj] Fkksd ewY; lwpdakd dh jpuk dfj;s&

metÛekeâebkeâ
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Construct wholesale price Index Numbers for the year 2009

taking the year 2008 as base.

oLrq,¡oLrq,¡oLrq,¡oLrq,¡oLrq,¡Commodities Wholesale price per quintal

2008 2009

nky ¼Pulses½ 7.3 7.7

pkoy ¼Rice½ 7.7 5.5

xsgw¡ ¼Wheat½ 7.0 8.0

dikl ¼Cotton½ 6.5 7.3

xqM+ ¼Gur½ 34.1 29.8

eDdk ¼Maze½ 17.3 17.1

mÙkj ¾ 98 ¼o”kZ 2009 ds fy,½

3- fuEu J‘a[kyk vk/kkj fof/k ds }kjk fufeZr lwpdkadks ls fLFkj

vk/kkj fof/k ds lwpdkadksa dh jpuk dfj;s %&

From the chain base Numbers given below, prepare fix base

index numbers.

o"kZ Year   2000 2001 2002 2003 2004

lwpdkad Index Numbers   110 160 140 200 150

mÙkj ¾ 2000&110] 2001&176] 2002&246] 2003&493] 2004&739-

4- fuEu fLFkj vk/kkj fof/k ls fufeZr lwpdkadks ls J‘a[kyk vk/

kkj fof/k ds lwpdkadksa dh jpuk dfj;s %&

From the following fixed base Index Numbers prepare fix base

index numbers.

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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o"kZ Year 2001 2002 2003 2004 2005 2006

lwpdkad Index Numbers 188 196 204 190 196 100

mÙkj ¾ 2001&100] 2002&104] 2003&104] 2004&93] 2005&103]

2006&57-

1-12-1-12-1-12-1-12-1-12- izLrkfor mi;ksxh iqLrdsa izLrkfor mi;ksxh iqLrdsa izLrkfor mi;ksxh iqLrdsa izLrkfor mi;ksxh iqLrdsa izLrkfor mi;ksxh iqLrdsa (Suggested Useful Readings)

1- MkW0 ,l0,e0 ‘kqDy] MkW0 ,l0ih0 lgk;] ¼2007½] lkaf[;dh

ds fl)kUr] lkfgR; Hkou ifCyds’kl vkxjkA

2- Hooda, R.P., (2001) Statistics for Business & Economics, Mc.

Millan India. Ltd., New Delhi.

3- Richard. I. Levin and Devid S. Rubin (1996), Statistics For

Management, Printice Hall India Pvt. Ltd., Mumbai.

4- Elhance D.N., Elhance. Veena., Aggawal B.M., (2005),

Fundamentals of Statistics, Kitab Mahal, Allahabad.

5. Gupta S.C., (2000), Fundamentals of Statistics, Himalaya

Publishing House, New Delhi.
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bdkbZ& bdkbZ& bdkbZ& bdkbZ& bdkbZ& 2  2  2  2  2  Hkkfjr lwpdkad Hkkfjr lwpdkad Hkkfjr lwpdkad Hkkfjr lwpdkad Hkkfjr lwpdkad WEIGHTED INDEX NUMBERS

2-0 mís'; ¼Objectives½

2-1 ifjp; ¼Introduction½

2-2 Hkkfjr lwpdkadks dk vFkZ ,oa vo/kkj.kk

¼Meaning & Concept of Weighted Index Numbers½

2-3 Hkkfjr lwpdkadksa dh fo’ks”krk,a

¼Features of Weighted Index Numbers½

2-4 Hkkfjr lwpdkadksa dh lajpuk dh fof/k;k¡

¼Methods of Construction of Weighted Index Numbers½

2-4-1 Hkkfjr lewgh jhfr ¼Weighted Aggregative Method½

2-4-1-1ykfLi;js dh fof/k ¼Laspeyre’s Method½

2-4-1-2ik'ks dh fof/k ¼Pasche’s Method½

2-4-1-3Mkjfc'k&ckmys dh fof/k

¼Dorbish Bowley’s Method½

2-4-1-4fQ'kj dh fof/k ¼Fisher’s Method½

2-4-1-5ek'kZy dh fof/k ¼Marshal’s Method½

2-4-1-6dsyh dh fof/k ¼Kelly’s Method½

2-4-2- Hkkfjr ek/; ewY; vuqikr fof/k

¼Weighted Average of Price Relatives Method½

2-4-2-1thou fuokZg lwpdakd ¼Cost of Living Index½

2-4-2-1-1  lewgh O;; jhfr

   ¼Aggrgative Expenditure Method½
41

2-4-2-1-2 ikfjokfjd ctV jhfr

¼Family Budget Method½

2-5 lwpdkadks dk f’kjkscU/ku ¼Splicing of Index Numbers½

2-6 lwpdkadks dk ladqpu ¼Deflating of Index Numbers½

2-7 mRØkE;rk ijh{k.k ¼Reversibiliyt Test½

2-7-1 le; mRØkE;rk ijh{k.k

¼Time Reversibility Test½

2-7-2 rÙo mRØkE;rk ijh{k.k

¼Factor Reversibility Test½

2-7-3 pØh; ijh{k.k ¼Circular Test½

2-8 lkjka'k ¼Summary½

2-9 'kCnkoyh ¼Terminology½

2-10 LovH;kl iz'u ¼Self Exercise Questions½

2-11 mi;ksxh iqLrdsa ¼Suggested Readings½

2-02-02-02-02-0 mís'; mís'; mís'; mís'; mís'; ¼¼¼¼¼Objectives½½½½½

bl bdkbZ dk v/;;u djus ds mijkUr vki

& Hkkfjr lwpdkad dh vo/kkj.kk ls ifjfpr gksaxs]

& Hkkfjr lwpdkadksa dh jpuk ds iz;kstu dks Li"V dj ldsaxs]

& Hkkj ls D;k vk'k; gS] bldk Kku izkIr djsaxs]

& Hkkfjr lwpdkadksa ds izdkj dk Kku izkIr djsaxs]

Yeeefjle metÛekeâebkeâ
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& Hkkfjr lwpdkad dh lajpuk djus esa l{ke gks ldsaxs]

& Hkkfjr lwpdkadksa dh okLrfod mi;ksfxrk dks izokfpr dj

ldsasxs]

& thou fuokZg lwpdkad ,oa ikfjokfjd ctV lwpdkad ds

egRo ,oa mi;ksfxrk dk Kku izkIr djsaxs]

& lwpdkadksa ds f'kjkscU/ku ,oa ladqyu dh fof/k ls ifjfpr

gksaxs]

& lwpdkadksa }kjk okLrfod ifjorZu ds v/;;u dk fo'ys"k.k

dj ldsaxsA

2-12-12-12-12-1 ifjp; ¼ifjp; ¼ifjp; ¼ifjp; ¼ifjp; ¼Introduction½½½½½

 vkius fiNyh bdkbZ esa v/;;u fd;k gS fd lk/kkj.k

lwpdkadksa dh jpuk djrs le; lHkh lfEefyr oLrqvksa dks ,d

leku egRo dk eku dj muds lkis{k ifjorZu dk v/;;u fd;k

tkrk gSA ,sls lwpdkadksa dks vHkkfjr lwpdkad dgk tkrk gSA ¼,sls

vHkkfjr lwpdkadksa esa ewY;ksa esas lkis{k ifjorZu ds ek/;ksa dh x.kuk

lekUrj ek/; vFkok xq.kksRrj ek/; vFkok ef/;dk dh fof/k ds

}kjk dj yh tkrh gSA½ vkidks ,d rF; ;gk¡ ij iqu% Li"V fd;k

tk jgk gS fd ;fn fdlh Js.kh esa lfEefyr oLrq leku egRo dh

u gks vFkok muds lkis{k egRo leku u gksa rks ,slh ifjfLFkfr esa

Hkkfjr ek/;] 'kq) ifj.kke iznku djrs gSaA Hkkfjr lwpdkadksa dh

x.kuk djrs le; fofHkUu oLrqvksa dk rqyukRed voyksdu djds

muds egRo ds vuqlkj Hkkj iznku fd;k tkrk gSA ,slk djus ls

oLrqvksa ds ewY;ksa esa ifjorZu dk] flQZ dherksa ds vk/kkj ij ugh

oju~ muds egRo ds vk/kkj ij] v/;;u fd;k tk ldrk gSA bl

fof/k ls fufeZr lwpdkad rdZiw.kZ gksrs gSaA Hkkfjr lwpdkadks dh

vo/kkj.k dks vfxze iafDr;ksa esa Li"V fd;k tk jgk gSA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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2-22-22-22-22-2 Hkkjr lwpdkadks dk vFkZ ,oa vo/kkj.kk ¼Hkkjr lwpdkadks dk vFkZ ,oa vo/kkj.kk ¼Hkkjr lwpdkadks dk vFkZ ,oa vo/kkj.kk ¼Hkkjr lwpdkadks dk vFkZ ,oa vo/kkj.kk ¼Hkkjr lwpdkadks dk vFkZ ,oa vo/kkj.kk ¼Meaning &

Concept of Weighted Index Numbers½½½½½

vc rd ds v/;;u esa vkidks ;g tkudkjh gks x;h gS fd

lwpdkadksa ls izkIr ifj.kke rHkh 'kq) gks ldrs gSa tc mudk

fo'ys"k.k rdZiw.kZ ,oa oSKkfud fof/k ls fd;k tk;A vHkkfjr

lwpdkadksa ds ckjs esa vki v/;;u dj pqds gSa fd mues oLrqvksa ds

leku egRo ¼Hkkj½ dks ekurs gq, v/;;u fd;k tkrk gSA vki

;g Hkh tkurs gSa fd lHkh oLrq,a ,d le; egRo dh ugha gksrh

gS blfy, fdlh ,d gh dlkSVh ij mudk ijh{k.k vFkok lkis{k

ifjorZu dk ekiu ugha djuk pkfg,A pw¡fd lwpdkadksa esa lfEefyr

oLrq,a fHkUu&fHkUu izdkj dh ,oa fofo/krk fy, gq, gksrh gSa

blfy, mudks Hkkj vo’; iznu fd;k tkuk pkfg,A vc iz’u ;g

mBrk gS fd Hkkj ls D;k vk’k; gS\ D;k ;g lk/kkj.k otu gS tks

mRiknu vFkok miHkksx ds vk/kkj ij lUnfHkZr fd;s tkrs gSaA

vkidks Li”V :i ls le> ysuk pkfg, fd Hkkj ls vk'k; muds

lkis{k ¼relative½ egRo ls gS ftls HkkSfrd ekiksa ds }kjk O;Dr

fd;k tkrk gSA bu Hkkjksa dks iznku djus dh fof/k;k¡ D;k gSa ,oa

fdl vk/kkj ij ;g fu.kZ; fy;k tkrk gS fd fdl oLrq dk Hkkj

D;k gks \ ;g ,d fopkj.kh; iz'u gSA bl fo"k; esa dgk tkrk gS

fd ÞrkfdZd HkkjÞ ¼mfpr Hkkj½ ¼rational weight½ iznku fd;k

tkuk pkfg,A

;g rkfdZd Hkkj D;k gS\ bl ij fopkj djds ,oa blds

vk'k; dks le> ysus ds ckn Hkkfjr lwpdkadksa dh lajpuk ,oa

mudksa le>uk vklku gks tk,xkA rkfdZd Hkkj dk fu.kZ;

lwpdkadksa ds mn~ns'; ij fuHkZj djrk gS vFkkZr~ fdl iz;kstu ds

fy;s lwpdkadksa dk fuekZ.k fd;k tk jgk gSA mnkgj.k ds fy;s

Yeeefjle metÛekeâebkeâ
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;fn fdlkuksa dh vk; esa ifjorZu dk v/;;u djuk gS rks

lwpdkadksa esa oLrqvksa dh Js.kh esa flQZ Ñf"k mRiknksa dks lfEefyr

fd;k tk,xk ,oa muds ewY; lanfHkZr fd;s tk;saxsA rRi'pkr~ Ñf"k

mRiknksa ls izkIr dqy ekSfnzd vk; ds vuqikr esa Hkkj dk fu/kkZj.k

fd;k tk,xkA nwljs mnkgj.k esa ;fn thouykxr esa ifjorZuksa dk

v/;;u djuk gS rks miHkksDrk oLrqvksa ds QqVdj ewY; lanfHkZr

fd;s tk;saxs ,oa ifjokjksa }kjk mu fofHkUu oLrqvksa ij fd;s x;s

vuqikfrd O;; dks Hkkj ds :i esa ekuk tk,xkA

Hkkj nks izdkj ls iznku fd;s tkrs gSa ¼i½ izR;{k :i ¼direct½

ls ,oa ¼ii½ vizR;{k :i ¼indirect½ lsA izR;{k fof/k esa Hkkjksa dks

lh/ks&lh/ks rkfdZd vk/kkj ij oLrqvksa dks iznku fd;k tkrk gSA

mnkgj.k ds fy;s ;fn phuh ,ao pk; dks muds mRiknu ds vk/kkj

ij Hkkj iznku djuk gS rks muds mRiknu dh ek=k ds vuqikr ij

fopkj djuk iM+sxkA ;fn phuh vkSj pk; dks muds mRiknu ds

vk/kkj ij Hkkj iznku djuk gS rks muds mRiknu dh ek=k ds

vuqikr ij fopkj djuk iM+sxkA ;fn phuh vkSj pk; ds mRiknuksa

dk vuqikr 7%5 gS rks phuh dks 7 ,oa pk; dks 5 Hkkj Lo:i iznku

fd;k tk,xkA bl izdkj Hkkj iznku djus dks ßizR;{k:iÞ ls Hkkj

iznku djuk dgrs gSaA vizR;{k fof/k esa oLrqvksa dks izR;{k #i ls

Hkkj dks ugha iznku fd;s tkrs gSa ij og oLrq,a ftudk egRo

vf/kd gksrk gS] mudh fdLeksa dks vyx oLrq eku dj lwph esa ,d

ls vf/kd ckj fy[k fn;k tkrk gSA mnkgj.k ds fy;s pkoy dh

pkj fdLesa gSa] vkSj pkoy dks Hkkj Lo:i 4 iznku djrk gS rks

pkoy dks lwph esa pkj ckj of.kZr fd;k tk,xkA bl fof/k esa Hkkj

izR;{k :i ls ugha fn[kkbZ iM+rs ij oLrqvksa dh ckjEckjrk ds

dkj.k mudks Hkkj izkIr gks tkrk gSA bls vizR;{k :i ls Hkkj iznku

djuk dgrs gaSA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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2-32-32-32-32-3 Hkkfjr lwpdkadksa dh fo'ks"krk,a Hkkfjr lwpdkadksa dh fo'ks"krk,a Hkkfjr lwpdkadksa dh fo'ks"krk,a Hkkfjr lwpdkadksa dh fo'ks"krk,a Hkkfjr lwpdkadksa dh fo'ks"krk,a ¼¼¼¼¼Features of Weighted

Index Numbers½½½½½

mijksDr iafDr;ksa dk v/;;u djus ds mijkUr Hkkfjr lwpdkadksa

dh fo'ks"krkvksa dks laf{kIr :i ls fcUnqokj fuEu izdkj ls ns[kk

tk ldrk gS%&

• Hkkfjr lwpdkad oLrq ds lkis{k egRo dks dsUnz esa j[krs gSaA

• Hkkj ls rkRi;Z otu ls u gksdj oLrq ds ewY; ¼value½ ds

vuqikr esa egRo ls gSA

• ;fn Hkkj dks rkfdZd vk/kkj ij iznku fd;k x;k gS rks izkIr

ifj.kke 'kq) gksaxsA

• Hkkfjr lwpdkadksa ds }kjk oLrqvksa ds ewY;ksa esa ,d le;kof/k

ls nwljh le;kof/k esa gq, lkis{k ifjorZuksa dk okLrfod :i

ls v/;;u fd;k tkrk gSA

• lwpdkad ftu izòfÙk;ksa dh vksj bafxr djrs gSa ;fn og

Hkkfjr lwpdkadksa ds }kjk lkeus vkbZ gS rks ,slh izòfÙk;k¡

okLrfodrk ds fudVre gksrh gSA

• thou fuokZg lwpdkad] ds fuekZ.k esa vFkok fof'k"V oxZ ds

vk; esa gq, ifjorZu dk v/;;u djus esa vFkok O;kikj ls

gqbZ vk; ds ifjorZu dk v/;;u djus esa Hkkfjr lwpdkad

dh fof/k gh iz;ksx esa yk;h tkrh gSA

2-42-42-42-42-4 Hkkfjr lwpdkadksa dh lajpuk dh fof/k;k¡ ¼Hkkfjr lwpdkadksa dh lajpuk dh fof/k;k¡ ¼Hkkfjr lwpdkadksa dh lajpuk dh fof/k;k¡ ¼Hkkfjr lwpdkadksa dh lajpuk dh fof/k;k¡ ¼Hkkfjr lwpdkadksa dh lajpuk dh fof/k;k¡ ¼Methods of

Construction of Weighted Index Numbers½½½½½

2-4-12-4-12-4-12-4-12-4-1 Hkkfjr lewgh jhfr ¼Hkkfjr lewgh jhfr ¼Hkkfjr lewgh jhfr ¼Hkkfjr lewgh jhfr ¼Hkkfjr lewgh jhfr ¼Weight Aggregative method½½½½½
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Hkkfjr lewgh jhfr] lk/kkj.k lewgh jhfr] ftldk vki iwoZ

dh bdkbZ esa v/;;u dj pqds gSa] ls feyrh gqbZ gSA blesa QdZ

flQZ bruk gS fd fofHkUu oLrqvksa dks lkisf{kd Hkkj iznku fd;k

tkrk gS rFkk ewY;ksa ds lk/kkj.k lewgh ;ksx ds LFkku ij ewY;ksa ds

Hkkfjr lewgh ;ksx fy;s tkrs gSaA ;g Hkkj fofHkUu izdkj ls iznku

fd;s tkrs gSa rFkk buds ;ksxksa dks fofHkUu izdkj ds lwpdkadksa dh

lajpuk esa iz;ksx fd;k tkrk gSA

bl fof/k esa ;fn Hkkj miHkksx dh okLrfod ek=k ds vk/kkj

ij gksrk gS rks bls ̂q* ds }kjk izdV djrs gSa] ,oa ;fn Hkkj vuqeku

ds vk/kkj gksrk gS rks bls ^w* }kjk izdV djrs gSaA Hkkjksa dks Hkh q
0

¼vk/kkj o"kZ ds Hkkj½ rFkk q
1 
¼pkyw o"kZ ds Hkkj½ ds :i esa izdV djrs

gSaA fiNyh bdkbZ esa vki P
0 
¼vk/kkj o"kZ ds ewY;½ rFkk P

1 
¼pkyw o"kZ

ds ewY;½ ds iz;ksx }kjk lwpdkadksa dh jpuk dh fof/k dk v/;;u

dj pqds gSaA bl fof/k esa P
0,
 P

1,
 q

0, 
q

1 
ds iz;ksx }kjk gh Hkkfjr

lwpdkadksa dh jpuk djrs gSaA Hkkfjr lwpdkadksa dks fo'ks"kKksa }kjk

fHkUu&fHkUu :i ls jfpr fd;k x;k gS ftldk ge Øe'k% v/;;u

djsaxs] tks fuEu izdkj ls gSS%&

1-4-1-1 ykfLi;js dh fof/k ¼1-4-1-1 ykfLi;js dh fof/k ¼1-4-1-1 ykfLi;js dh fof/k ¼1-4-1-1 ykfLi;js dh fof/k ¼1-4-1-1 ykfLi;js dh fof/k ¼Laspeyre’s Method½½½½½

;g fof/k izksykfLi;js }kjk lu~ 1871 esa izfrikfnr dh x;h

FkhA ;g fof/k Hkkfjr lewgh lwpdkad dks izdV djrh gSA bl

fof/k esa vk/kkj o"kZ dh ek=k ¼q
0
½ }kjk Hkkj iznku fd;s tkrs gSaA ;g

Hkkj vk/kkj o"kZ esa miHkksx dh xbZ oLrq gksrh gS] tks fd ewY;

lwpdkadksa esa lfEefyr gqbZ jgrh gSA bl lwpdkad ds fuekZ.k esa

fuEu lw= dk iz;ksx djrs gSaA

LaP
p q

p q
01

1 0

0 0

100= ×
Σ

Σ

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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;g fof/k miHkksDrk ewY; lwpdkad ¼Consumer Price Index½

rS;kj djus dh ,d yksdfiz; fof/k gSA bl fof/k ds }kjk vk/kkj

o”kZ dh rqyuk esa orZeku o”kZ esa oLrqvksa dh fuf’pr ek=k Ø; djus

dh ykxr esa ifjorZu dk Kku izkIr gks tkrk gS bl fof/k esa ;g

eku dj x.kuk dh tkrh gS fd vk/kkj o”kZ esa oLrqvksa dh tks ek=k

Fkh ogh orZeku o”kZ esa jgh gksxhA ,d gh vk/kkj o”kZ dh ek=k ,oa

ewY;ksa ij vk/kkfjr gksus ds dkj.k] ,d vof/k ds lwpdkad dh nwljs

vof/k ds lwpdkad ls vklkuh ls rqyuk dh tk ldrh gSA

mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&

fuEu vk¡dM+ksas ls ykfL¶;js dh jhfr }kjk ewY;&lwpdkad dh

jpuk dhft,A

From the following data construct Index Number by Laspeyre’s

method.

Article Base Year Current Year

oLrqoLrqoLrqoLrqoLrq vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ pkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZ

Price Quantity Price Quantity

ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k

  A 2 8 4 6

  B 5 10 6 5

  C 4 14 5 10

  D 2 19 2 13

gy gy gy gy gy Solution

Yeeefjle metÛekeâebkeâ
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Article p
o

q
o

p
1

q
1

p
1
q

0
p

0
q

0
p

1
q

1
p

0
q

1

oLrqoLrqoLrqoLrqoLrq
    A 2 8 4 6 32 16 24 12

    B 5 10 6 5 60 50 30 25

    C 4 14 5 10 70 56 50 40

    D 2 19 2 13 38 38 26 26

200 160 130 103

Laspeyre’s Index Number =

ykfLi;js dh fof/k] O;kid :i ls iz;ksx dh tkrh gSA bl

fof/k dk ykHk ;g gS fd izR;sd ckj lwpdkad cukrs le; Hkkj dh

x.kuk ugha djuh iM+rh gSA ijUrq Hkkj dh x.kuk fLFkj jgus ds

dkj.k dfBukbZ rc vkrh gS tc ewY;ksa ds ?kVus vFkok c<+us ds

dkj.k miHkksx dh ek=k esa ifjorZu gks tkrk gSA Hkkj fLFkj jgus ds

dkj.k bl fof/k dh iw.kZrk izkHkkfor gkssrh gSA

1-4-1-2 ik'ks dh fof/k ¼1-4-1-2 ik'ks dh fof/k ¼1-4-1-2 ik'ks dh fof/k ¼1-4-1-2 ik'ks dh fof/k ¼1-4-1-2 ik'ks dh fof/k ¼Pasche’s Method½½½½½

teZuh ds lkaf[;dhfon~ ^ik’ks* ds }kjk izfrikfnr fof/k esas

vk/kkj o"kZ ds Hkkjksa ds LFkku ij orZeku o"kZ ds Hkkjksa dk iz;ksx

fd;k tkrk gSA ;g fof/k Hkh ykfLi;js dh fof/k dh rjg gh gS] cl

blesa bruk gh vUrj gS fd vk/kkj o”kZ ds Hkkj ds LFkku ij pkyw

o”kZ ds Hkkjksa esa iz;ksx fd;k tkrk gSA blds fy;s fuEu lw= dk

iz;ksx djrs gSa%&

ik'ks dh fof/k bl ekU;rk ij vk/kkfjr gS fd O;fDr oLrqvksa

dh tks ek=k orZeku esa miHkksx ¼Ø;½ dj jgk gS ogh vk/kkj o"kZ

esa Hkh miHkksx ¼Ø;½ dj pqdk gSA

mnkgj.k %mnkgj.k %mnkgj.k %mnkgj.k %mnkgj.k % fuEu ledksa  ls o"kZ 2008 ds fy;s ik'ksa dh jhfr ls

ewY; lwpdkad dh jpuk dhft,A

Σ

Σ

p q

p q

1 0

0 0

100
200

160
100 125× = × =

Pa P
p q

p q
01

1 1

0 1

100= ×
Σ

Σ

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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Construct the price index number for the year 2008 from the following data using

Pashche’s method:-

 Commodities 2003 2008

    oLrq    oLrq    oLrq    oLrq    oLrq vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ orZeku o"kZorZeku o"kZorZeku o"kZorZeku o"kZorZeku o"kZ

Price Quantity Price Quantity

ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k
       A 5 15 6 25

       B 4 8 5 12

       C 3 10 3 15

       D 2 5 3 10

gy % ¼gy % ¼gy % ¼gy % ¼gy % ¼Solution½½½½½
 Commodities    Base year   Current year

    oLrq vk/kkj o"kZ orZeku o"kZ
p0 q0 p1 q1 p0 q1 p1 q1

A 5 15 6 25 125 150

B 4 8 5 12 48 60

C 3 10 3 15 45 45

D 2 5 3 10 20 30

                                                        Óp
0 
q

1= 238     
p

1
q

1= 285

1-41-41-41-41-4-1-3 Mkjfc'k& ckmys dh fof/k ¼-1-3 Mkjfc'k& ckmys dh fof/k ¼-1-3 Mkjfc'k& ckmys dh fof/k ¼-1-3 Mkjfc'k& ckmys dh fof/k ¼-1-3 Mkjfc'k& ckmys dh fof/k ¼Dorbish Bowley’s Method½½½½½

;g fof/k ykfLi;js ,oa ik’ks dh fof/k dh ,d la;qDr fof/k

gSA Mkjfo'k ckmys dh fof/k esa ykfLi;jsa ,oa ik’ks dh fof/k ls

lajfpr lwpdkadksa dk lekUrj ek/; ys fy;k tkrk gS vkSj lwpdkad

dks izkIr dj fy;k tkrk gSA bls fuEu lw= }kjk iznf'kZr fd;k

tkrk gS%&

Pa P
p q

p q
01

1 1

0 1

100

285

238
100 119 75

= ×

= × =

Σ

Σ

.
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mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&

From the following data, construct index number by Bowley’s

method.

fuEu vk¡dM+ksa ls ckmys dh jhfr ds }kjk ewY; lwpdkad dh

jpuk dhft;s %

Article Base Year Current Year

oLrqoLrqoLrqoLrqoLrq vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ pkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZ
Price  Quantity Price Quantity

         ewY;     ek=k         ewY;     ek=k         ewY;     ek=k         ewY;     ek=k         ewY;     ek=k ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k
A 15 14 18 10

B 16 18 19 15

C 19 35 25 20

D 24 39 29 30

E 21 40 25 35

F 16 31 18 25

Solution gygygygygy
Article p

o
q

o
p

1
q

1
p

1
q

o
p

0
q

o
p

1
q

1
p

0
q

1
q* p

1
q p

0
q

A 15 14 18 10 252 210 180 150 12 216 180

B 16 18 19 15 342 288 285 240 16.5 313.5 264

C 19 35 25 20 875 665 500 380 27.5 687.5 522.5

D 24 39 29 30 1131 936 870 720 34.5 1000.5 828

E 21 40 25 35 1000 840 875 735 37.5 937.5 787.5

F 16 31 18 25 558 496 450 400 28 504 448

4158 3435 3160 2625 3659 3030

P
p q p q

p q p q
01

1 0 1 1

0 0 0 1

1

2
100=

+

+

L
NM

O
QP

×
Σ Σ

Σ Σ

q
q q∗

=
0 1

2

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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Bowley’s Method:

1-4-1-4  fQ'kj dh fof/k ¼1-4-1-4  fQ'kj dh fof/k ¼1-4-1-4  fQ'kj dh fof/k ¼1-4-1-4  fQ'kj dh fof/k ¼1-4-1-4  fQ'kj dh fof/k ¼Fisher’s method½½½½½

fQ'kj dh fof/k ykfLi;js rFkk ik'ks dh fof/k dk xq.kksÙkj

ek/; gSA blds ek/;e ls lwpdkad dh x.kuk ds nk"kksa dks nwj djus

dk iz;kl fd;k x;k gSA blds }kjk fn;k x;k lw= fuEu gS%&

;g lw= xq.kksÙkj ek/; ij vk/kkfjr gS ftls lwpdkadksa ds

fy;s iz;qDr ek/;ksa esa Js"B dgk tkrk gSA orZeku o"kZ ,oa vk/kkj o"kZ

ds ewY;ksa dks blesa 'kkfey dj ds mDr nksuksa fof/k;ksa ds nk"kksa dks nwj

djus dk iz;kl fd;k x;k gSA fQ'kj us yxHkx ,d lkS lw=ksa dk

ijh{k.k djus ds ckn bl lw= dh jpuk dh Fkh] mUgksusa bls vkn'kZ

¼Ideal½ lw= dgk FkkA

mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&

fuEufyf[kr ledksa dh lgk;rk ls 2000 ds vk/kkj ij 2005

ds fy, ,d mi;qDr lwpdkad Kkr dfj;sA

Compute a suitable index number for 2005 on the base year

2000 with the help of following data.

Commodity

Index No

p q

p q

p q

p q
.

. .
.

=

+

×

=

×

× =
+

× =

Σ

Σ

Σ

Σ

1 0

0 0

1 1

0 1

2
100

4158

3435

3160

2625
2

100
1210 1204

2
100 120 7

F P
p q

p q

p q

p q
01

1 0

0 0

1 1

0 1

100= × ×
Σ

Σ

Σ

Σ
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oLrqoLrqoLrqoLrqoLrq 2000 2005

Commodity ewY;ewY;ewY;ewY;ewY;    ek=k       ewY;    ek=k       ewY;    ek=k       ewY;    ek=k       ewY;    ek=k       ewY;    ek=kek=kek=kek=kek=k
Price   Quantity        Price          Quantity

A 12 100 20 120

B 4 200 4 240

C 8 120 12 150

D 20 60 24 50

gy gy gy gy gy Solution

oLrqoLrqoLrqoLrqoLrq p
o

q
o

p
1

q
1

p
1
q

0
p

0
q

0
p

1
q

1
p

0
q

1

Commodity

A 12 100 20 120 2000 1200 2400 1440

B 4 200 4 240 800 800 960 960

C 8 120 12 150 1440 960 1800 1200

D 20 60 24 50 1440 1200 1200 1000

5680 4160 6360 4600

fQ'kj dk vkn'kZ lwpdkad Fisher’s Ideal Index Number

137.4

1001.374

100
4600

6360

4160

5680

100
qp

qp

qp

qp

10

11

00

01

=

×=

××=

×
∑

∑
×

∑

∑
=

1-4-1-5  ek'kZy dh fof/k ¼1-4-1-5  ek'kZy dh fof/k ¼1-4-1-5  ek'kZy dh fof/k ¼1-4-1-5  ek'kZy dh fof/k ¼1-4-1-5  ek'kZy dh fof/k ¼Marshal’s Method½½½½½

bl fof/k esa vk/kkj o"kZ ,oa pkyww o"kZ nksuksa dh ek=kvksa ds

vkSlr dk Hkkj fn;k tkrk gSA bls fuEu lw= }kjk izdV fd;k

tkrk gS%&

100
2

1

1000

1101
01 ×









∑+∑

∑+∑
=

qpqp

qpqp
PM

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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mnkgmnkgmnkgmnkgmnkgj.k%&j.k%&j.k%&j.k%&j.k%& fuEu leadksa ls o”kZ 2010 ds fy;s ek’kZy dh
fof/k ls lwpdkad dh jpuk dfj;sA

Construct index number from the following data according to
Marshal’s Method

 Commodities Base Year - 2009 Current Year 2010

  oLrq  oLrq  oLrq  oLrq  oLrq  vk/kkj o"kZ vk/kkj o"kZ vk/kkj o"kZ vk/kkj o"kZ vk/kkj o"kZ      orZeku o"kZ     orZeku o"kZ     orZeku o"kZ     orZeku o"kZ     orZeku o"kZ

Price Quantity Price Quantity

ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k e wY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k

A 5 15 6 25

B 4 8 5 12

C 3 10 3 15

D 2 5 3 10

gy % ¼gy % ¼gy % ¼gy % ¼gy % ¼Solution½½½½½
 Commodities       Base year  Current year

oLrqoLrqoLrqoLrqoLrq vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ orZeku o"kZorZeku o"kZorZeku o"kZorZeku o"kZorZeku o"kZ

p
0

q
0

p
1

q
1

p
0 
q

0
p

1 
q

1
p

0 
q

0
p

0 
q

1

A 5 15 6 25 90 150 75 125

B 4 8 5 12 40 60 32 48

C 3 10 3 15 30 45 30 45

D 2 5 3 10 15 30 10 20

Óp
1
q

0=     
Óp

1
q

1=
Óp

0
q

0=
Óp

0 
q

1=

175 285 149 238

3.119

100
384

462

100
238149

285175

100
2

1

1000

1101
01

=

×=

×








+

+
=

×








∑+∑

∑+∑
=

qpqp

qpqp
PM

bl fof/k dks ek'kZy ,toFkZ dh fof/k Hkh dgrs gSaA
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1-4-1-6 dsyh dh fof/k ¼1-4-1-6 dsyh dh fof/k ¼1-4-1-6 dsyh dh fof/k ¼1-4-1-6 dsyh dh fof/k ¼1-4-1-6 dsyh dh fof/k ¼Kelly’s Method½½½½½

dsyh dh fof/k esa ewY;ksa ds lewgksa ds vuqikr ds lkFk

vko';drkuqlkj Hkkjksa dks fy;k tkrk gSA ;gk¡ ;g Li"V fd;k tk

jgk gS fd Hkkj dks vk/kkj o"kZ ;k orZeku o"kZ esas lhfer u djds

fdlh Hkh mfpr o"kZ ls fy;k tkrk gSaA bls fuEu lw= }kjk izdV

djrs gSa%&       
100

0

1
01 ×

∑

∑
=

qp

qp
PK

bl lw= esa q ls vk'k; gS ml Hkkj ls] tks vko';drkuqlkj

ys fy;k tkrk gSA ;g lwpdkad x.kuk ,oa iz;ksx dh ǹf"V ls

lokZf/kd iz;ksx fd;k tkus okyk lwpdkad gSA ;fn Hkkjksa dks mfpr

:i ls fy;k tkrk gS rks vk/kkj o"kZ vFkok orZeku o"kZ ds Hkkjksa dks

u fy;s tkus dk nks"k ugha jgsxkA

mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&

From the following data, construct index number by Kelly’s

method.

fuEu vk¡dM+ksa ls dsyh dh jhfr }kjk ewY; lwpdkad dh

jpuk dhft;s %
Article Base Year Current Year

oLrqoLrqoLrqoLrqoLrq vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ pkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZ
Price Quantity Price Quantity

 ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k ewY;ewY;ewY;ewY;ewY;  ek=kek=kek=kek=kek=k
A 15 14 18 10

B 16 18 19 15

C 19 35 25 20

D 24 39 29 30

E 21 40 25 35

F 16 31 18 25

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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Solution gygygygygy

 Article p
o

q
o

p
1

q
1

p
1
q

o
p

0
q

o
p

1
q

1
p

0
q

1
q * p

1
q p

0
q

A 15 14 18 10 252 210 180 150 12 216 180

B 16 18 19 15 342 288 285 240 16.5 313.5 264

C 19 35 25 20 875 665 500 380 27.5 687.5 522.5

D 24 39 29 30 1131 936 870 720 34.5 1000.5 828

E 21 40 25 35 1000 840 875 735 37.5 937.5 787.5

F 16 31 18 25 558 496 450 400 28 504 448

4158 3435 3160 2625 3659 3030

2

qq
q* 1o +

=

Kelly’s Method:

120.76100
3030

3659
100

qp

qp
No. Index

0

1
=×=×

∑

∑
=

2-4-2-2-4-2-2-4-2-2-4-2-2-4-2- Hkkfjr ek/; ewY; vuqikr fof/k ¼Hkkfjr ek/; ewY; vuqikr fof/k ¼Hkkfjr ek/; ewY; vuqikr fof/k ¼Hkkfjr ek/; ewY; vuqikr fof/k ¼Hkkfjr ek/; ewY; vuqikr fof/k ¼Weighted Average of

Price Relatives Method½½½½½

bl fof/k esa lwpdkad dh jpuk djrs le; izR;sd oLrq dk

vk/kkj o"kZ ds ewY; ds vk/kkj ij pkyw o"kZ ds fy;s ewY; vuqikr

fudky ysrs gSa bldh x.kuk fuEu izdkj ls dh tkrh gS &

.01
W

RW
p

∑

∑
=

mnkgj.k %&mnkgj.k %&mnkgj.k %&mnkgj.k %&mnkgj.k %&

fuEu ledksa ls ewY;kuqikrksa dk Hkkfjr ek/; ysdj lwpdkad

dh jpuk dfj;sA

Construct weighted average of price relative index number from

the following dates

Yeeefjle metÛekeâebkeâ
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oLrqoLrqoLrqoLrqoLrq ewY; dhewY; dhewY; dhewY; dhewY; dh vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ pkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZ

Commodity bdkbZbdkb Zbdkb Zbdkb Zbdkb Z dk ek=kdk ek=kdk ek=kdk ek=kdk ek=k dk ewY;dk ewY;dk ewY;dk ewY;dk ewY;  dk ewY; dk ewY; dk ewY; dk ewY; dk ewY;

Unit of Price Quantity of Price of Base Price of Correct

Base year  year Rs.  year Rs.

xsgw¡&Wheat izfr dq.Vy 8 dq.Vy 100 150

Per Quintal

phuh&Sugar izfr fdxzk0 100 fdxzk0 3 5

Per Kg.

nw/k&Milk izfr yhVj 80 yhVj 3 6

Per Leter

diM+k& izfr ehVj 40 ehVj 5 8

Clothing Per Meter

?kj&House ?kj House 1 25 40

gy gy gy gy gy Solution

oLrqoLrqoLrqoLrqoLrq bdkbZbdkbZbdkbZbdkbZbdkbZ q
o

p
o

p
1

p
0
q

o
ewY;kuqikrewY;kuqikrewY;kuqikrewY;kuqikrewY;kuqikr RW

Commodity Unit (W)  R.

xsgw¡Wheat izfr dq.Vy 8 dq.Vy 100 150 800 150        120000

Per Quintal

phuhSugar izfr fdxzk0. 100 fdxzk0 3 5 300 167         50100

Per Kg

nw/kMilk izfr yhVj 80 yhVj 3 6 240 200       48000

Per Leter

diM+kClothing izfr ehVj 40 ehVj 5 8 200 160        32000

Per Meter

?kjHouse 1?kj House 1 25 40 40 160 6400

ΣΣΣΣΣW=            Σ           Σ           Σ           Σ           ΣRW=

1580 256500

Index Number-lwpdkad

162.34
1580

256500

W

RW

==

∑

∑
=
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Hkkfjr ewY;kuqikr fof/k ds }kjk cuk;k tkus okyk miHkksDrk

ewY; lwpdkad vFkok thou fuokZg lwpdkad ¼Cost of Living

Index or Consumer Price Index½ lcls yksdfiz; ,oa izpfyr

lwpdkad gSA

1-4-2-1  thou fuokZg lwpdakd ¼1-4-2-1  thou fuokZg lwpdakd ¼1-4-2-1  thou fuokZg lwpdakd ¼1-4-2-1  thou fuokZg lwpdakd ¼1-4-2-1  thou fuokZg lwpdakd ¼Cost of Living Index½½½½½

vkius vc rd ftu lwpdkadks dks v/;;u fd;k gS muls

vkidksa ;g tkudkjh izkIr gqbZ gS fd ewY;ksa ds Lrj esa ifjorZu dh

izÑfr ,oa fn'kk D;k gSA ijUrq vkidks ;g ugh Kkr gks ikrk gS fd

ewY; ¼dher½ Lrj ds ifjorZu dk lekt ij D;k izHkko iM+rk gSA

thou fuokZg lwpdkad ewY;ksa ¼dherksa½ ds ifjorZuksa dk miHkksDrkvksa

ij iM+us okys izHkko dk v/;;u djrk gSA thou fuokZg lwpdkad

ds ek/;e ls ;g tkuus dk iz;kl fd;k tkrk gS fd miHkksDrkvksa

ds ,d fo'ks"k oxZ us ,d fuf’pr le; fcUnq ij oLrqvksa ds ,d

lewg ¼Vksdjh½ ds fy;s vk/kkj o"kZ dh rqyuk esa D;k dher pqdkbZ

gSA Þ;g lwpdkad fdlh LFkku fo'ks"k ij oxZ fo'ks"k ds O;fDr;ksa ds

fuokZg O;; esa gksus okys ifjorZuksa dh fn'kk vkSj ek=k dks izdV

djrs gSaAß thou fuokZg lwpdkad ¼Cost of Living Index½ dks]

miHkksDrk ewY; lwpdkad ¼Consumer Price Index½] QqVdj ewY;

lwpdkad ¼Retail Price Index½ vkfn uke ls Hkh tkuk tkrk gSA

;g ge lHkh tkurs gSa fd tc oLrqvksa dk ewY; ¼dher½

c<+rk gS rks thou fuokZg O;; c<+ tkrk gS vkSj tc oLrqvksa dk

ewY; ¼dher½ ?kVrk gS rks thou fuokZg O;; ?kV tkrk gSA bl

thou fuokZg O;; ds ?kVuk&c<+uk ls lHkh oxZ leku :i ls

izHkkoh ugha gksrs gSaA fdlh oxZ ds fy;s bl ?kVus&c<+us dk izHkko

de gksrk gS rks fdlh oxZ ds fy;s vf/kdA bldk dkj.k ;g gS fd

fofHkUu O;fDr fHkUu&fHkUu izdkj ls oLrqvksa dk miHkksx djrs gSa

Yeeefjle metÛekeâebkeâ
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vkSj lHkh oLrqvksa ds ewY; ¼dher½ leku :i ls c<+rs&?kVrs Hkh

ugha gSaA fofHkUu oxksZa ij ewY; ¼dher½ ifjorZu ds izHkko dks Kkr

djus ds fy;s thou fuokZg lwpdkad ¼miHkksDrk ewY; lwpdkad½ dh

jpuk dh tkrh gSA miHkksDrk ewY; lwpdkad ;g crkrk gS fd ,d

fof’k”V oxZ ds miHkksDrk dks oLrqvksa ds ,d lewg ¼Vksdjh½ ds fy,

vk/kkj o"kZ dh rqyuk esa orZeku le; ds ,d fuf'pr fcUnq ij

D;k O;; djuk iM+ jgk gSA

thou fuokZg lwpdkadksa dh mi;ksfxrk %&thou fuokZg lwpdkadksa dh mi;ksfxrk %&thou fuokZg lwpdkadksa dh mi;ksfxrk %&thou fuokZg lwpdkadksa dh mi;ksfxrk %&thou fuokZg lwpdkadksa dh mi;ksfxrk %&

• oxZ fo'ks"k ds O;fDr;ksa ds jgu&lgu ds O;; esa mrkj

p<+ko dh ek=k dk vuqeku yxk;k tk ldrk gSA

• :i;s dh Ø;'kfDr dh tkudkjh izkIr gksrh gSA

• eg¡xkbZ HkRrs ¼D.A.½ dk fu/kkZj.k blh ds vk/kkj ij cgq/kk

fd;k tkrk gSA

• ewY;ksa ij fu;a=.k ds fy;s izHkkoh fu.kZ; fy;s tk ldrs gSaA

thou fuokZg lwpdthou fuokZg lwpdthou fuokZg lwpdthou fuokZg lwpdthou fuokZg lwpdkadkadkadkadkadksa dh ekU;rk,aksa dh ekU;rk,aksa dh ekU;rk,aksa dh ekU;rk,aksa dh ekU;rk,a

• ;g ekudj lwpdkadkas dk fuekZ.k fd;k tkrk gS fd ftl

oxZ ds fy, lwpdkad cuk;k tk jgk gS mlds miHkksx dh izòfRr

leku gSA ,slk ;fn u ekuk tk; rks izR;sd miHkksDrk ds fy;s

vyx&vyx lwpdkad rS;kj djuk gksxkA

• ;g Hkh ,d ekU;rk ysdj pyk tkrk gS fd orZeku o"kZ ,oa

vk/kkj o"kZ ds fy;s miHkksx dh oLrq,a ogha Fkha

• ek=k ds Hkh ,d leku gksus dh ekU;rk gksrh gSA

• ;fn lwpdkad fofHkUu LFkkuksa ds fy, cuk;k tk jgk gS rks

lHkh LFkkuksa ij ewY; leku gksaxsA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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• ;g Hkh ekU;rk gS fd oLrq,a tks lfEefyr dh tk jgh gSa og

oxZ fo'ks"k ds miHkksx dk mfpr izfrfuf/kRo djrh gSaA

thou fuokZg thou fuokZg thou fuokZg thou fuokZg thou fuokZg lwpdkadksa dh jpuk esa dfBukb;k¡ %&lwpdkadksa dh jpuk esa dfBukb;k¡ %&lwpdkadksa dh jpuk esa dfBukb;k¡ %&lwpdkadksa dh jpuk esa dfBukb;k¡ %&lwpdkadksa dh jpuk esa dfBukb;k¡ %&

• lcls cM+h vlqfo/kk ;g gksrh gS fd budh jpuk djus essa

QqVdj ewY;ksa dk iz;ksx gksrk gS vkSj QqVdj ewY;ksa esa LFkku&LFkku

ij vlekurk jgrh gSA

• lekt ds lHkh miHkksDrkvksa dk fofHkUu oLrqvkssa ij O;; dk

vuqikr leku ugha gksrk gS pkgs oxZ fdruk Hkh NksVk D;ksa u gksA

• fofHkUu miHkksDrkvksa dk thou Lrj mudh vk;] LFkku] f'k{kk

,oa ifjos'k ds vk/kkj ij fHkUu jgrk gS blfy, thou fuokZg

lwpdkad lHkh oxksZa ,oa lHkh LFkkuksa ds fy;s ,d lkFk lexz

#i ls ugha cuk;k tk ldrk gSA

• ,d gh oxZ ds lHkh O;fDr ,d gh le; esa ,d gh <ax ls O;;

ugha djrsA ifjfLFkfr;k¡] le;] :fp ,oa vknr bls izHkkfor

djrh gSaA

thou fuokZg lwpdakd dh lajpuk thou fuokZg lwpdakd dh lajpuk thou fuokZg lwpdakd dh lajpuk thou fuokZg lwpdakd dh lajpuk thou fuokZg lwpdakd dh lajpuk Construction of Cost of

Living Index½½½½½

thou fuokZg lwpdkad vFkok miHkksDrk ewY; lwpdkad dh

jpuk djus dh nks izeq[k fof/k;k¡ gSa&

2-4-2-1-1 lewgh O;; jhfr ¼2-4-2-1-1 lewgh O;; jhfr ¼2-4-2-1-1 lewgh O;; jhfr ¼2-4-2-1-1 lewgh O;; jhfr ¼2-4-2-1-1 lewgh O;; jhfr ¼Aggregative Expenditure Method½½½½½

bl fof/k ds vUrxZr fuEu pj.kksa dk vuqlj.k djds thou

fuokZg lwpdkad vFkok miHkksDrk ewY; lwpdkad dh jpuk

dh tkrh gS&

Yeeefjle metÛekeâebkeâ
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¼¼¼¼¼i½½½½½ izFke pj.k ds :i esa p
1
q

0 
vFkkZr~ orZeku o"kZ ds ewY; ,oa

vk/kkj o"kZ dh ek=k dk xq.kuQy ,oa mudk dqy ;ksx& 01qp∑

¼¼¼¼¼ii½½½½½ f}rh; pj.k esa p
0
q

0
 vFkkZr vk/kkj o”kZ ds ewY; ,oa ek=k dk

xq.kuQy ,oa mudk dqy;ksx& Σ p
0
q

0

¼¼¼¼¼iii½½½½½ r‘rh; pj.k esa orZeku o"kZ ds xq.kuQyksa ds ;ksx esa vk/kkj

o"kZ ds xq.kuQyksa ds ;ksx dk Hkkx nsrs gSa&

¼¼¼¼¼iv½½½½½ izkIr eku dks 100 ls xq.kk djrs gSa&

mnkgj.k %&mnkgj.k %&mnkgj.k %&mnkgj.k %&mnkgj.k %&

fuEu lwpukvksa ls miHkksDrk ewY; lwpdkad dh lajpuk o"kZ

1996 ,oa o"kZ 1997 ds fy;s] 1995 dks vk/kkj ekurs gq, lewgh O;;

jhfr ls dfj;sA

From the following information construct consumer price index

number for 1996 and 1997 on the base of 1995 by aggregate expenditure

method.

oLrqoLrqoLrqoLrqoLrq miHkk sxmiHkk sxmiHkk sxmiHkk sxmiHkk sx ewY; dh bdkbZewY; dh bdkbZewY; dh bdkbZewY; dh bdkbZewY; dh bdkbZ e wY;e wY;ewY;ewY;ewY; ewY;ewY;ewY;ewY;ewY; ewY;ewY;ewY;ewY;ewY;

Article Consumption Unit of Price Price-1995 Price 1996 Price 1997

1995

xsgw¡ Wheat 2 dq.Vy Qtls dq.Vy Qtls        50        75        125

pkoyRice 25 fdxzk0 Kg. dq.Vy Qtls       100       120        160

nkysa Pulses10 fdxzk0Kg. dq.Vy Qtls         80       120 160

?kh Ghee 10 fdxzk0 Kg fdxzk0.Kg       6.50      7.80 9.75

rsy Oil 0-25 dq.VyQtls fdxzk0 Kg.          2         3 5

diM+kClothing   50 ehVjMeters   ehVj Meters         2                 2.25 2.50

ba/ku Fuel 4 dq.Vy Qtls    dq.Vy Quintals         8         10 12

fdjk;kRent 1 ?kj House       ?kj House         20         25 40

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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gy gy gy gy gy Solution

oLrqoLrqoLrqoLrqoLrq ek=kek=kek=kek=kek=k     ewY;    ewY;    ewY;    ewY;    ewY;         For 1996        For 1997

Article Quantity      Price 1995

1995 q
0

p
0

p
o
q

o
ewY;ewY;ewY;ewY;ewY; p

1
q

o
ewY;ewY;ewY;ewY;ewY; p

1
q

o\

                      
Price p

1
Price p

1

xsgw¡Wheat     2.00 50.00 100.00 75.00 150.00 125.00 250.00

pkoyRice     0.25 10.00 25.00 120.00 30.00 100.00 40.00

nkysaPulses     0.10 80.00 8.00 120.00 12.00 160.00 16.00

?khGhee   10.00 6.50 65.00 7.80 78.00 9.75 97.50

rsyOil   25.00 2.00 50.00 3.00 75.00 5.00 125.00

diM+kClothing 50.00 2.00 100.00 2.25 112.50 2.50 125.00

ba/kuFuel    4.00 8.00 32.00 10.00 40.00 12.00 48.00

fdjk;kRent   1.00 20.00 20.00 25.00 25.00 40.00 40.00

400 522.50 741.5

2-4-2-1-2 ikfjokfjd ctV jhfr ¼2-4-2-1-2 ikfjokfjd ctV jhfr ¼2-4-2-1-2 ikfjokfjd ctV jhfr ¼2-4-2-1-2 ikfjokfjd ctV jhfr ¼2-4-2-1-2 ikfjokfjd ctV jhfr ¼Family Budget Method½½½½½

bl jhfr ds }kjk fuEu pj.kksas dk ikyu fd;k tkrk gS&

¼¼¼¼¼i½½½½½ izR;sd oLrq dk ewY;kuqikr& 100
0

1
×

P

P
 fudkyk tkrk gS ftls

R }kjk iznf'kZr djrs gSaA

¼¼¼¼¼ii½½½½½ izR;sd ewY;kuqikr esa vk/kkj o"kZ ds Hkkfjr ewY; p
0
q

0
] ftls w

}kjk iznf'kZr djrs gSa] ls xq.k djrs gSaA

¼¼¼¼¼iii½½½½½ bu xq.kuQyksa dk ;ksx djds ΣRW
 
Kkr djrsa gSaA

¼¼¼¼¼iv½½½½½ ΣRW esa Hkkjksa dks dqy;ksx ΣW  ls Hkkx fn;k tkrk gS&

lewgh O;;jhfr }kjk lwpdkad 100
qp

qp

00

01
×

∑

∑
=

Index Number of Aggregate expenditure method

1996 ds fy;s lwpdkad
130.6100

400.00

522.50
=×=

Index Number for 1996

1997 ds fy;s lwpdkadIndex Number for 1997   185.4100
400.00

741.50
=×=
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W

RW
P

∑

∑
=01

mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&mnkgj.k%&

fuEu ledksa ls o”kZ 2000 dks vk/kkj eku dj o"kZ

2010 ds fy;s ikfjokfjd ctV jhfr }kjk thou fuokZg lwpdkad

¼miHkksDrk ewY; lwpdkad½ dh jpuk dfj;sA

Construct Cost of living Index (Consumer Price Index) by family

budget method for the year 2010 taking the year 2000 as base.

oLrqoLrqoLrqoLrqoLrq ek=kek=kek=kek=kek=k ewY; dh bdkbZewY; dh bdkbZewY; dh bdkbZewY; dh bdkbZewY; dh bdkbZ e wY;e wY;ewY;ewY;ewY; ewY;ewY;ewY;ewY;ewY;

Commodity Quantity 1995       Unit of Price  Price 2000 Price 2010

xsgw¡Wheat   2 dq.Vy Quintals dq.Vy Quintals 50 75

pkoyRicer 25 fdxzk0 Kg. dq.Vy Quintals 100 120

phuhSugar 10 fdxzk0 Kg. dq.Vy Quintals 80 120

?khGhee 05 fdxzk0 Kg. fdxzk0Kg. 10 10

ouLifrVanaspati 05 fdxzk0 Kg. fdxzk0 Kg. 3 5

rsyOil 25 dq.Vy Quintals dq.Vy Quintals 200 200

diM+kClothing 25 ehVjMeters ehVjMeters 4 5

ba/kuFuel 4 dq.Vy Quintals dq.Vy Quintals 8 10

fdjk;kRent 1 ?kj House ?kj House 20 25

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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gy gy gy gy gy Solution

oLrqoLrqoLrqoLrqoLrq e wY;e wY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k e wY;e wY;ewY;ewY;ewY;

Commodity Unit Quantity Price

q
0

p
0

p
1

p
0
q

0 
(W) p

1
q

0
R RW

xsgw¡ dq.Vy 2 dq.Vy 50 75 100 150 150.0 15000

Wheat Quintals Quintals

pkoy dq.Vy -25 dq.Vy 100 120 25 30 120.0 3000

Ricer Quintals Quintals

phuh dq.Vy -10dq.Vy 80 120 8 12 150.0 1200

Sugar Quintals Quintals

?kh fdxzk0.5 fdxzk0 . 10 10 50 50 100.0 5000

Ghee Kg Kg

ouLifr fdxzk0.5 fdxzk0 . 3 5 15 25 167.6 2500

Pulses Kg Kg

rsy dq.Vy -25dq.Vy 200 200 50 50 100.0 5000

Oil Quintals Quintals

diM+k ehVj 25 ehVj 4 5 100 125 125.0 12500

Clothing Meters Meters

ba/ku dq.Vy 4 dq.Vy 8 10 32 40 125.0 4000

Fuel Quintals Quintals

fdjk;k ?kj 1 ?kj 20 25 20 25 125.0 2500

Rent House House

400 507 50700

thou fuokZg lwpdkadCost Living Index             
W

RW

∑

∑
=

126.75
400

50700
==

2-52-52-52-52-5 lwpdkadks dk f'kjkscU/ku ¼lwpdkadks dk f'kjkscU/ku ¼lwpdkadks dk f'kjkscU/ku ¼lwpdkadks dk f'kjkscU/ku ¼lwpdkadks dk f'kjkscU/ku ¼Splicing of Index Numbers½½½½½

dHkh&dHkh ,slh ifjfLFkfr mRiUu gks tkrh gS fd lwpdkad

ds vk/kkj vof/k dks fdlh lelkef;d vof/k ls LFkkukiUu fd;k

tk;A ,slk rc gksrk gS tc fd lwpdkad esa lekfgr oLrqvksa esas ls

Yeeefjle metÛekeâebkeâ
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dqN oLrqvksa ds LFkku ij nwljh oLrq,a LFkkfir dh tk,a vFkok

,slh vko';drk mRiUu gks tk,A bu ifjfLFkfr;ksa esa oLrqvksa ds

lkFk&lkFk muds lkisf{kd ewY; Hkh ifjofrZr gks tk,xsaA dHkh&dHkh

Hkkj iqjkus ,oa viz;ksT; gks tkrs gSa vkSj u;s Hkkjksa dks izfrLFkkfir

dj fn;k tkrk gSA bu lHkh ifjfLFkfr;ksa esa lwpdkad viuh

fujUrjrk [kks nssrs gSaA gekjs ikl dqN le; ds fy, nks lwpdkad

gks tkrs gSa] ,d rks ewy vk/kkj o"kZ dk vkSj nwljk] u;s vk/kkj o"kZ

dkA ,slh fLFkr esa lwpdkadksa dh fujUrjrk dks cuk, j[kus ds fy,

nksuksas lwpdkadksa dks vkil esa cka/kuk vFkok tkssM+uk ¼connect½ iM+rk

gSA blh tksM+us dks f’kjkscU/ku ¼splicing½ dgrs gSaA ge dg ldrs

gSa fd nsk ¼;k nks ls vf/kd½ lwpdkadks dh Jsf.k;ksa ds ijLij O;kiu

¼overlapping½ dks ,d lkekU; vk/kkj ij ,d lwpdkad Js.kh esa

ifjofrZr djus dh fØ;k gh f’kjkscU/ku gksrh gSA

f'kjkscU/ku nks izdkj ls gksrk gS] tc&

¼¼¼¼¼i½½½½½ u;s lwpdkad dks iqjkusa lwpdkad ls tksM+k tkrk gSA blds

fy;s fuEu lw= dk iz;ksx djrs gSa%&

f’kjkscfU/kr lwpdkad¾f’kjkscfU/kr lwpdkad¾f’kjkscfU/kr lwpdkad¾f’kjkscfU/kr lwpdkad¾f’kjkscfU/kr lwpdkad¾

orZeku o"kZ dk u;k lwpdkad X u;s vk/kkj o"kZ dk iqjkuk lwpdkad

100

100

PeriodBasenew of Number x IndeOld Period Base CurrentofNumberIndex New

NumberIndex     Spliced

×
=

¼¼¼¼¼ii½½½½½ iqjkus lwpdkad dks u;s lwpdkad ls tksM+k tkrk gS] rc blds

fy;s fuEu lw= dk iz;ksx fd;k tkrk gS&

f'kjkscfU/kr lwpdkad =                 x 100
pkyw o"kZ dk lwpdkad

u;s vk/kkj o"kZ dk iqjkuk lwpdkad

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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2-62-62-62-62-6 lwpdkadks dk ladqpu ¼lwpdkadks dk ladqpu ¼lwpdkadks dk ladqpu ¼lwpdkadks dk ladqpu ¼lwpdkadks dk ladqpu ¼Deflating of Index Numbers½½½½½

ge tkurs gSa fd oLrqvksa ,oa lsokvksa ds ewY;ksa ds c<+usa ds

lkFk&lkFk eqnzk dh Ø; 'kfDr ?kVrh tkrh gSA ge dg ldrs gSa

fd lwpdkadksa ds c<+usa ds vuqikfrd :i esa okLrfod vk; ?kVsxhA

vFkkZr~ ekSfnzd vk; vkSj okLrfod vk; esa vUrj jgsxkA ekSfnzd

vk; dks ml lhek rd ?kVkdj] tgk¡ rd ewY; òf) gqbZ gS]

okLrfod vk; dk vkadyu fd;k tk ldrk gSA nwljs ‘kCnksa esa

okLrfod vk; dk vkadyu djus ds fy, ekSfnzd vk; dks la’kksf/kr

djuk iM+rk gSA bls gh lwpdkadksa dh viLQhfrZ vFkok ladqpu

dgrs gSaA blds fy, fuEu lw= dk iz;ksx djrs gSa%&

okLrfod vk; ¾ x 100

Real Income = x 100

 okLrfod vk; lwpdkad ¾                  x 100

 Real Income Index Number =                                           x 100

2-7 mRØkE;rk ijh{k.k ¼2-7 mRØkE;rk ijh{k.k ¼2-7 mRØkE;rk ijh{k.k ¼2-7 mRØkE;rk ijh{k.k ¼2-7 mRØkE;rk ijh{k.k ¼Reversibility Test½½½½½

mRØkE;rk ijh{k.k ls lwpdkadkas dh fo'oluh;rk ,oa 'kq)rk

dk ijh{k.k fd;k tkrk gSA blds vUrxZr fofHkUu izdkj ds

vuqikrksa dk iz;ksx dj ds lwpdkdksa dks fofHkUu ǹf"Vdks.kksa ls ns[kk

tkrk gSA ;g fuEu izdkj ls fd;k tkrk gS%&

2-7-12-7-12-7-12-7-12-7-1 le; mRØkE;rk ijh{k.k ¼le; mRØkE;rk ijh{k.k ¼le; mRØkE;rk ijh{k.k ¼le; mRØkE;rk ijh{k.k ¼le; mRØkE;rk ijh{k.k ¼ Time Reversal Test½½½½½

blds vUrxZr ;fn vk/kkj o"kZ ds vk/kkj ij orZeku o"kZ dk

lwpdkad Kkr fd;k tk;s] ,oa orZeku o"kZ ds vk/kkj ij vk/kkj o"kZ

ekSfnzd vk;
ewY; lwpdkad
Money Income

Price Index
orZeku o"kZ dh okLrfod vk;
vk/kkj o"kZ dh okLrfod vk;

Current year’s Real Income

Base year’s Real Income
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dk lwpdkad Kkr fd;k tk, rks nksuksa lwpdkad ,d nwljs O;qrØe

gksaxsA bls fuEu lw= ls :i le>k tkrk gS %&

O

1

1

O
P

1
P =   vFkok 1PP

O1 1O =×

vkidks ;gk¡ ij iqu% ,d ckj fQ’kj ds lwpdkad Kkr djus

ds lw= dks Lej.k djrk gksxk vkSj mlesa mijksDr lw= dk iz;ksx

djds ns[kuk gksxkA vkidks ;g Kkr gksxk fd fQ’kj dk lw= bl

ekin.M ij [kjk mrjrk gSA

fQ'kj dk orZeku o"kZ dk lwpdkad¾ 
1O

11

00

O1
0

qp

qp

qp

qP
P

1 ∑

∑
×

∑

∑

fQ'kj dk vk/kkj o"kZ dk lwpdkad¾ 
11

10

01

00
1

qp

qp

qp
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;g Hkh ,d dkj.k gS fd fQ'kj ds lwpdkad dks vkn’kZ

lwpdkad dgk tkrk gSA

2-7-22-7-22-7-22-7-22-7-2 rÙo mRØkE;rk ijh{k.k ¼rÙo mRØkE;rk ijh{k.k ¼rÙo mRØkE;rk ijh{k.k ¼rÙo mRØkE;rk ijh{k.k ¼rÙo mRØkE;rk ijh{k.k ¼Factor Reversal Test½½½½½

rRo mRØkE;rk ijh{k.k ;g crykrk gS fd ewY; ds LFkku

ij ek=k ,ao ek=k ds LFkku ij ewY; j[kdj lwpdkad ¼ek=k

lwpdkad
1O

Q ½ dh jpuk dh tk, rks ek=k lwpdkad vkSj ewY;

lwpdkad dk xq.kuQyu pkyw o"kZ ds dqy ewY; vkSj vk/kkj o"kZ ds

dqy ewY; ds vuqikr ds cjkcj gksuk pkfg,A

P

;fn fQ'kj ds lw= dk ijh{k.k bl lw= ls fd;k tk, rks

fQ'kj dk lwpdkad bl ij Hkh [kjk mrjrk gS&

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-1)
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2-7-32-7-32-7-32-7-32-7-3 pØh; ijh{k.k ¼pØh; ijh{k.k ¼pØh; ijh{k.k ¼pØh; ijh{k.k ¼pØh; ijh{k.k ¼Circular Test½½½½½

pØh; ijh{k.k ;g crkrk gS fd ;fn ^O* vk/kkj o”kZ ij

o”kZ ^1* ds fy, ,d lwpdkad cuk;k tk,aA rRi’pkr nwljk

lwpdkad ^1* dks vk/kkj o”kZ eku dj o”kZ ^2* ds fy, cuk;k

tk,A iqu% ;fn rhljk lwpdkad ^2* dks vk/kkj o”kZ ekudj o”kZ

^3* ds fy, lwpdkad cuk;k tk, vkSj ;fn ;gh Øe--------¼n-1½n

rd tkjh j[kk tk, rks bu lHkh lwpdkadksa dk xq.kuQy 1 vkuk

pkfg,A

tSls& 1PPPPP 1)n(n32101 ..4.........32
=×××

−

1-81-81-81-81-8 lkjka'k ¼lkjka'k ¼lkjka'k ¼lkjka'k ¼lkjka'k ¼Summary½½½½½

lwpdkad vkfFkZd lIkanuksa ds ekiu ,d lqLi"V ,oa O;kid
:i ls LohÑr ek/;e gSA lwpdkad ,d fof'k"V ek/; gksrs gSaA
ftuds }kjk ewY;ksa esa ifjofrZuksa dk lkis{k :i ls v/;;u fd;k
tkrk gSA lwpdkad vkfFkZd txr ds ifjorZuksa dk ekiu ,d
fuf'pr le;kUrky ij djrs gSa ftlds }kjk lHkh oxksZa dks muds
vkfFkZd O;ogkj esa fn’kk funsZ’ku izkIr gksrk gSA dqN ,sls ifjorZu
gksrs gSa tks izR;{k :i ls rqyuh; ugha gksrs gS] mUgsa dsoy
lwpdkadksa ds }kjk ekfir fd;k tk ldrk gSA tks ifj.kke gesa

Yeeefjle metÛekeâebkeâ
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buds }kjk izkIr gksrs gSa og rHkh ‘kq) gks ldrs gSa tc mudk
fo'ys"k.k rdZiw.kZ ,oa oSKkfud gksA

vHkkfjr lwpdkad] oLrqvksa ds egRo ¼Hkkj½ dks leku ekurs
gq, muds ifjorZuksa dk v/;;u djrk gSA ge lHkh ;g tkurs gSa
fd lHkh oLrq,a ,d leku egRo dh ugha gksrh gS] vr% ,d gh
dlkSVh ij mudk ijh{k.k mfpr ugha gSA

pw¡fd lwpdkad esa lfEefyr oLrq,a fHkUu fHkUu ,oa fofo/k
gksrh gS blfy, mudks Hkkj ¼egRo½ vo’; iznku fd;k tkuk
pkfg,A Hkkj dksbZ lk/kkj.k otu ugha gSA Hkkj ls vk'k; oLrqvksa ds
lkis{k egRo ls gSA Hkkjksa dks rkfdZd :i ls vFkkZr~ muds mn~ns';
dks /;kuLFk djrs gq, iznku fd;s tkus pkfg,A tSls fdlkuksa dh
vk; esa ifjorZu ds v/;;u esa Ñf"k mRiknksa dk 'kkfey fd;k
tkukA Hkkj iznku djrs le; oLrqvksa ds mRiknu ds vuqikr dk
/;ku vo'; j[kk tkrk gSA

Hkkfjr lwpdkadksa dh jpuk djus dh nks fof/k;k¡ gSa ¼i½ Hkkfjr
lewgh jhfr ftlds vUrxZr ykfLi;js] ik'ks]] Mkjfo'k ckmys] fQ'kj
,oa dsyh dh fof/k;ksa dks vkidks Li"V fd;k x;k gSA ¼ii½ Hkkfjr
ek/; ewY; vuqikr fof/k ds vUrxZr vkidks thou fuokZg lwpdkad
ds fo"k; esa foLrkj ls Li"V fd;k x;k gSA thou fuokZg vFkok
miHkksDrk ewY; lwpdkad dks nks fof/k;ksa ls fufeZr fd;k tkrk
gS&lewgh O;; jhfr ,oa ikfjokfjd ctV jhfr }kjkA

lwpdkadksa ds f'kjkscU/ku ls vk’k; gksrk gS fd iqjkus vk/kkj

o"kZ dks ifjofrZr djus ds mijkUr u;s vk/kkj o"kZ dks ysdj cuk,

x;s lwpdkad dks iqjkus lwpdkad ls tksM+ukA

lwpdkadksa dh viLQhfr vFkok ladqpu ds }kjk okLrfod

vk; dk vuqeku yxk;k tkrk gS fd fdlh fos'ks"k o”kZ dh rqyuk esa

orZeku le; esa eqnzk dk ewY; D;k gSA blds }kjk ewY; Lrjksa esa

ifjorZu dk volj izkIr gksrk gSA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-1)
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lwpdkad dSls gS] mudh 'kq)rk vkSj fo'oluh;rk dk ijh{k.k

mRØkE;rk ds ekin.Mksa }kjk fd;k tkrk gSA le; mRØkE;rk]

rRo mRØkE;rk ,oa pØh; ijh{k.k vkfn ijh{k.k gS tks lwpdkadksa

dh 'kq)rk fo'oluh;rk ,oa mRrerk dks ifjHkkf"kr djrs gSaA

1-91-91-91-91-9 'kCnkoyh ¼'kCnkoyh ¼'kCnkoyh ¼'kCnkoyh ¼'kCnkoyh ¼Terminology½½½½½

Hkkj ¼Weight½&lwpdkadksa esa lfEefyr oLrqvksa dk lkisf{kd

egRo] u fd otu

Hkkfjr lewg ¼Hkkfjr lewg ¼Hkkfjr lewg ¼Hkkfjr lewg ¼Hkkfjr lewg ¼Weighted Aggregatives½&ewY;ksa ds Hkkfjr lewg½&ewY;ksa ds Hkkfjr lewg½&ewY;ksa ds Hkkfjr lewg½&ewY;ksa ds Hkkfjr lewg½&ewY;ksa ds Hkkfjr lewg

dk ;ksxdk ;ksxdk ;ksxdk ;ksxdk ;ksx

Hkkfjr ek/; ewY; vuqikr ¼Hkkfjr ek/; ewY; vuqikr ¼Hkkfjr ek/; ewY; vuqikr ¼Hkkfjr ek/; ewY; vuqikr ¼Hkkfjr ek/; ewY; vuqikr ¼Weighted Price Relative Average½½½½½

vk/kkj o"kZ ds ewY; ds vk/kkj ij orZeku o"kZ ds fy;s ewY;

vuqikr thou fuokZg lwpdkad ¼miHkksDrk ewY; lwpdkad½thou fuokZg lwpdkad ¼miHkksDrk ewY; lwpdkad½thou fuokZg lwpdkad ¼miHkksDrk ewY; lwpdkad½thou fuokZg lwpdkad ¼miHkksDrk ewY; lwpdkad½thou fuokZg lwpdkad ¼miHkksDrk ewY; lwpdkad½

¼¼¼¼¼Cost of Living/ Consumer Price Index½½½½½ LFkku fo'ks"k ij oxZ

fo'ks"k ds O;fDr;ksa ds fuokZg O;; esa gksusa okys ifjorZu dk eki

f'kjkscU/kf'kjkscU/kf'kjkscU/kf'kjkscU/kf'kjkscU/ku ¼u ¼u ¼u ¼u ¼Splicing½&½&½&½&½&vyx&vyx vk/kkj o"kZ dks ysdj

cuk, x;s lwpdkadksa dks tksM+uk ¼Correct½A

ladqpu ¼ladqpu ¼ladqpu ¼ladqpu ¼ladqpu ¼Deflating½&½&½&½&½&okLrfod vk; dk vuqeku fdlh

le; fo'ks"k ij djukA

1-101-101-101-101-10 LovH;kl iz'u ¼LovH;kl iz'u ¼LovH;kl iz'u ¼LovH;kl iz'u ¼LovH;kl iz'u ¼Self Exercise Qustions½½½½½

1- fuEu ledksa ls Hkkfjr lewgh jhfr }kjk o"kZ 1995 dks vk/kkj

eku dj o"kZ 2000 ds fy;s ewY; lwpdkad dh jpuk dfj;sA

From the following data prepare a price index number for the

year 2000 taking the year 1995 as base by aggregative expenditure

method.

Yeeefjle metÛekeâebkeâ
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oLrqoLrqoLrqoLrqoLrq miHkksx dhmiHkksx dhmiHkksx dhmiHkksx dhmiHkksx dh e wY;ewY;ewY;ewY;ewY; ewY;ewY;ewY;ewY;ewY;

Commodity ek=kek=kek=kek=kek=k Price-1995 Price-2000

Quantity-1995

A 20 8.00 10.00

B 12 20.00 30.00

C 3 0.25 0.25

D 10 2.56 3.12

E 5 1.00 0.75

Index Number for the year 2000 38.101=

2. Calculate the index number of prices for  1998 on the basis of

1990 from the data given below:

uhps fn;s x;s vkadM+s ls 1990 dks vk/kkj ekudj 1998 ds

fy;s lwpdkad Kkr dhft;s&

Commodity Weight 1990 Price (Rs.) 1998 Price (Rs.)

oLrqoLrqoLrqoLrqoLrq H k kjHkkjHkkjHkkjHkkj 1990 ewY; ¼#0½1990 ewY; ¼#0½1990 ewY; ¼#0½1990 ewY; ¼#0½1990 ewY; ¼#0½    1998    1998    1998    1998    1998     ewY; ¼#0½ewY; ¼#0½ewY; ¼#0½ewY; ¼#0½ewY; ¼#0½

A 40 16 20

B 25 40 60

C 5 0.50 0.50

D 20 5.12 6.25

E 10 2.00 1.50

(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.

uhps nh xbZ lwpukvksa ls] ikfjokfjd ctV fof/k ds }kjk

1990 dks vk/kkj ekurs gq;s 1998 ds fy;s thou fuokZg lwpdkad

dh x.kuk dhft;sA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-1)
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Commodity Quantity Unit Prices (Rs) ewY; ¼#0½ewY; ¼#0½ewY; ¼#0½ewY; ¼#0½ewY; ¼#0½

oLrqoLrqoLrqoLrqoLrq ek=kek=kek=kek=kek=k bdkbZbdkbZbdkbZbdkbZbdkbZ 19901990199019901990 19981998199819981998

xsgw¡ Wheat 2 Qtls. Qtls. 75 125

pkoy Rice 25Kgs. Kgs. 12 16

phuh Sugar 10Kgs. Kgs. 12 16

?kh Ghee 05Kgs. Kgs. 10 15

diM+k Clothing 25Mt. Mt. 4.5 5

ba/ku Fuel 40Lt. Lt. 10 12

fdjk;k Rent One One 25 40

(Index-  No.132.18)

4. From the following data prepare Fisher’s Ideal Index Number:

fuEu vkadM+ksa ls] fQ’kj ds vkn’kZ lwpdkad dk fuekZ.k dhft,s%

Article Base Year vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ Current Year pkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZ

oLrqoLrqoLrqoLrqoLrq Price Quantity Price Quantity

ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k e wY;e wY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k

A 6 50 9 55

B 2 100 3 125

C 4 60 6 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 reversal test.

fuEu vkadM+ksa ls fQ'kj ds vkn'kZ lwpdkad dh x.kuk dhft;s vkSj

n'kkZb;s fd ;g le; mRØkE;rk ijh{k.k dks iwjk djrk gS%

Yeeefjle metÛekeâebkeâ
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Commodity 1993 1998

oLrqoLrqoLrqoLrqoLrq Price Quantity Price     Quantity

ewY;ewY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k e wY;e wY;ewY;ewY;ewY; ek=kek=kek=kek=kek=k

A 6 70 8 120

B 8 90 10 100

C 12 140 16 280

(Index-  No.131.59)

6. Find out Cost of Living Index No. from the following data.

fuEu vkadM+ksa ls thou&fuokZg lwapdkad Kkr dhft;s&
Commodity Base Year Current Year Weight

oLrqoLrqoLrqoLrqoLrq vk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZvk/kkj o"kZ pkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZpkyw o"kZ H k kjHkkjHkkjHkkjHkkj
Food 30 47 4

[kk| lkexzh
Fuel 8 12 1

bZa/ku
Clothing 14 18 3

oL=
House Rent 22 15 2

edku dk fdjk;k
Miscellaneous 25 30 1

fofo/k

(Index-  No.128.98)

1-111-111-111-111-11 mi;ksxh iqLrdsa ¼mi;ksxh iqLrdsa ¼mi;ksxh iqLrdsa ¼mi;ksxh iqLrdsa ¼mi;ksxh iqLrdsa ¼Suggested Readings½½½½½

1- MkW0 ,l0,e0 ‘kqDy] MkW0 ,l0ih0 lgk;] ¼2007½] lkaf[;dh ds

fl)kUr] lkfgR; Hkou ifCyds’kl vkxjkA

2- Hooda, R.P., (2001) Statistics for Business & Economics, Mc.

Millan India. Ltd., New Delhi.

3- Richard. I. Levin and Devid S. Rubin (1996), Statistics For

Management, Printice Hall India Pvt. Ltd., Mumbai.

4- Elhance D.N., Elhance. Veena., Aggawal B.M., (2005),

Fundamentals of Statistics, Kitab Mahal, Allahabad.

5. Gupta S.C., (2000), Fundamentals of Statistics, Himalaya

Publishing House, New Delhi.

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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(Construction of Control Charts)
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ßeer Sce0 Sue0 keâveewefpeÙee kegâuemeefÛeJe - meefÛeJe

mebjÛeveelcekeâ mecheeove

[e@0 cebpetefuekeâe ßeerJeemleJe efveosMekeâ, otjmLe efMe#ee heefj<eod, veF& efouueer

efJe<eÙeiele mecheeove

Øees0 cetue ceeseflenej ØeesHesâmej ceesefvejyee, Fueeneyeeo efJeMJeefJeÅeeueÙe,
Fueeneyeeo

uesKekeâ

[e@0 ceveer<e kegâceej efmevne mee r0 Sce0 hee r0 ef[«ee r keâeuespe, Fueeneyeeo
efJeMJeefJeÅeeueÙe Fueeneyeeo Smees0 ØeesHesâmej,
Fueeneyeeo ef[«eer keâeuespe, Fueeneyeeo efJeMJeefJeÅeeueÙe,

ieesjKehegj efJeMJeefJeÅeeueÙe, ieesjKehegj

 Gòej ØeosMe jepeef<e& šC[ve cegkeäle efJeMJeefJeÅeeueÙe, Fueeneyeeo

meJee&efOekeâej megjef#ele~ Fme hee"dÙe-meece«eer keâe keâesF& Yeer DebMe Gòej ØeosMe jepeef<e& šC[ve cegkeäle efJeMJeefJeÅeeueÙe keâer
efueefKele Devegceefle efueS efyevee, efceefceÙees«eeHeâ DeLeJee efkeâmeer DevÙe meeOeve mes hegve: Øemlegle keâjves keâer Devegceefle veneR nw~

Gòej ØeosMe jepeef<e& šC[ve cegkeäle efJeMJeefJeÅeeueÙe, Fueeneyeeo keâer Deesj mes ßeer  Sce0 Sue0 keâveewefpeÙee, kegâuemeefÛeJe
Éeje cegefõle SJeb ØekeâeefMele, ceeÛe& 2010
cegõkeâ efveefleve efØevšme&, 1, hegjevee keâšje, Fueeneyeeo~

Øemlegle hee"dÙe meece«eer ceW efJe<eÙe mes mecyeefvOele meYeer leLÙe SJeb efJeÛeej ceewefuekeâ ¤he mes uesKekeâ kesâ mJeÙeb kesâ nQ~

KeC[-5 heefjÛeÙe

vkfFkZd txr esa gksus okys mPpkopuksa dk izHkko lnSo ewY;ksa }kjk

ifjyf{kr gksrk gSA mRiknd miHkksDrk ,oa ljdkj lnSo bl fo”k; esa

ltx jgrs gSaA vkfFkZd uhfr;ksa ds fu:i.k esa ewY; gh vk/kkj esa jgrs gSaA

bl izdkj ls mRiknd ,oa miHkksDrk oLrqvksa ds ewY; ,oa xq.koRrk ds

fo”k; esa ltx jgrs gSA miHkksDrk ewY; ds cnys mRd̀"V xq.koRrk okyh

oLrq,Wa pkgrk gSA foØsrk Hkh  izfrLi/kkZ esa rHkh Bgj ldrk gS t cog mRre

xq.koRrk okyh oLrq,a mRikfnr djsaA

izLrqr [k.M lwpdkad ,oa xq.k fu;U=.k (Index numbers and

Quality Control),O;olkf;d lkfa[;dh (Business Statistics)

M.Com.04 dk ikWapoka [k.M gS tks pkj bdkb;ksa esa foHkDr gS &

1½ lwpdkad (Index Numbers)

2½ Hkkfjr lwpdkad (Weighted Index Numbers)

3½ lkaf[;dh; xq.k fu;U=.k (Statistical Quality Control)

4½ fu;U=.k pkVZ dh lajpuk (Construction of Control Charts)
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UNIT-3- Statistical Quality Control

lka[;dh; xq.k fu;U=.klka[;dh; xq.k fu;U=.klka[;dh; xq.k fu;U=.klka[;dh; xq.k fu;U=.klka[;dh; xq.k fu;U=.k

bdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kk

3-0 mís';

(Objectives)

3-1 ifjp;

(Introduction)

3-2 lk[;adh; xq.k fu;U=.k dh vo/kkj.k

(Concept of Statistical Quality Control)

3-2-1 fopj.k

(Variation)

3-2-2 fopj.k ds dkj.k

(Causes of Variation)

3-2-2-1 Li"V dkj.k

(Assignable Causes)

3-2-2-2 l;ksafxd vFkok nSo dkj.k

(Chance or Random Causes)

3-2-3 fopj.k dk ijh{k.k

(Test of Variation)

3-2-3-1  'krizfr'kr fujh{k.k fof/k

(Cent-percent Inspection Method)

3-2-3-2 izfrn'kZ fujh{k.k fof/k



6

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2) (Sample Inspection Method)

3-2-4 izeq[k rRo

(Main Features)

3-2-5 lkaf[;dh; xq.k fu;U=.k ds iz;kstu

(Purpose of Statistical Quality Control)

3-3 lkf[;dh; xq.k fu;U=.k dh fof/k;k¡

(Techniques of Statistical Quality Control)

3-3-1 mRikn fu;U=.k

(Product Control)

3-3-1-1 mRikn fu;U=.k dh fof/k

(Technique of Product Control)

3-3-1-2 miHkksDrk ,oa mRiknd dk tksf[ke

(Consumer's Risk and Producer's Risk)

3-3-1-2-1 miHkksDrk dk tksf[ke

 (Consumer's Risk)

3-3-1-2-2 mRiknd dk tksf[ke

(Producer's Risk)

3-3-1-3 Lohd̀fr izfrn'kZu ;kstuk,a

(Acceptance Sampling Plans)

3-3-1-3-1 ,dy izfrn'kZu ;kstuk

(Single Sampling Plan)

3-3-1-3-2 nksgjh izfrn'kZu ;kstuk
7

meebKÙekeâerÙe iegCe efveÙev$eCe
(Double Sampling Plan)

3-3-1-3-3 cgqizfrn'kZu ;kstuk

(Multiple Sampling Plan)

3-3-1-3-4 ifjpkfyr y{k.k oØ

(Operating Characteristic Curve-O.C. Curve)

3-3-2 izfØ;k fu;U=.k

(Process Control)

3-3-2-1- izfØ;k fu;U=.k dh fof/k

(Techneque of Process Control)

3-4 lkjka'k

(Summary)

3-5 'kCnkoyh

(Terminology)

3-6 LovH;kl iz'u

(Self Exercise Questions)

3-7 mi;ksxh iqLrdsa

(Suggested Readings)

3-03-03-03-03-0 mís'; mís'; mís'; mís'; mís'; (Objectives)

bl bdkbZ dk v/;;u djus ds i'pkr vki &

• lkaf[;dh; xq.k fu;a=.k dh vo/kkj.kk ls ifjfpr gks ldssaxs]

• lkaf[;dh; xq.k fu;U=.k ds egRo dks tku ldsaxs]
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• mRikfnr ¼vkS|ksfxd½ oLrqvksa dh ,d:irk ,oa xq.ioRRkk

dks le:irk iznku djus esa lkaf[;dh; xq.k fu;U=.k dh

Hkwfedk ls ifjfpr gks ldsaxsa]

• mRikfnr oLrqvksa dks Lohdkj vFkok vLohdkj djus ds

vkSfpR; dk Kku izkIr djsaxs]

• foØ; ds fy, miyC/k oLrqvksa ds p;u esa lkaf[;dh; xq.k

fu;U=.k dh Hkwfedk dk fo'ys"k.k dj ldsaxs]

• mRikfnr oLrqvksa dh xq.koRrk esa fopyu ,oa mudks nwj

djus dh rduhd  ,oa izfØ;k ls ifjfpr gks tk,axsA

3-13-13-13-13-1 ifjp; ifjp; ifjp; ifjp; ifjp; (Introduction)

vk/kqfud le; esa tc fo'o dks ,d NksVh lh bdkbZ vFkok

xk¡o (Global village) ds #i esa ns[kk tkus yxk gS rks O;kikj ,oa

okf.kT; dh lhek,a Hkh ògRrj gksrh tk jgha gSaA izR;sd m|ksx bl

ckr ij cy nsrk gS fd fufeZr oLrq dHkh Hkh izfrLi/kkZ esa fiNM+us

u ik,aA mRiknu ds dk;Z esa mPp Lrjh; rduhfd] dqJy ,oa

izf'kf{kr Jfed] vuqHkoh izc/kd ,oa rduhfd fo'ks"kK ,oa mRre

e'khu ,oa midj.kksa dk iz;ksx fd;k tkrk gSA bruk dqN iz;kl

djus ds mijkUr mRiknu dk gksuk rks lqfuf'pr gS ij ;gka ij

mís'; iwjk ugha gksrk gSaA mRiknu dh ek=k (Quality) dksbZ leL;k

ugha gksrh gS] leL;k gksrh gS xq.koRrk (Quality) A mRiknd dk

/;ku bl ckr ij jgrk gS leLr mRikfnr oLrq,a xq.koRrk dh

nzf"V ls Lohdk;Z (Acceptable) gks rFkk xq.koRrk ds vk/kkj ij

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)
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oLrqvksa dh vLohd̀fr (Unacceptability) u gksus ik,] nwljs 'kCnksa esa]

mRikfnr oLrq,a xq.koRrk ds ekinaM ij [kjh mrjsa rFkk mudh

xq.koRrk esa mHk;rk (Homogeneity) gksA

ijUrq okLro esa ,slk ns[kus esa ugha vkrk gSA ;g vuqHko dh

ckr gS fd mRikfnr oLrq,a xq.koRrk ds nzf"Vdks.k ls lnSo ,d#i

ugha jgrh gSA ;fn mRikfnr oLrq,a lkekU; nzf"V ls ,d#i

fn[kkbZ iM+s rks Hkh mudh xq.kDrk esa ,sls vUrj cgq/kk ik, tkrsa gS

tks oSKkfud nzf"V ls gh ns[ks tk ldrs gSa vFkok dHkh&dHkh vUrj

brus lw{e gksrs gS fd mudh igpku djuk dfBu gks tkrk gSA

izR;sd mRiknu izfØ;k esa xq.kDrk ds dqN ekinaM gksrsa gSa

ftuds vuq#i mRikfnr oLrqvksa dks gksuk pkfg,] mnkgj.k ds fy,

isafly mRikfnr djus okyh bdkbZ esa mRikfnr isaflysa lkekU;r;%

izekfir yEckbZ dh gksuh pkfg,A

,d lQy m;ksx ds fy;s ;g vko';d gS fd mRikfnr

oLrq,a miHkksDrkvksa dh mEehn ,oa vkn'kZ ij [kjh mrjsaA lkaf[;dh;

xq.k fu;U=.k ds ek/;e ls mRiknd bl dk;Z dks lEikfnr dj

ldrk gSA mRiknu ds fofHkUu pj.kksa ,oa izfØ;kvksa dks lkaf[;dh;

fu;U=.k ds ek/;e ls izeki vFkok vkn'kZ ds lehi j[k dj okafNr

xq.koRrk okyh oLrq,sa izkIr dh tk ldrh gSaA

3-23-23-23-23-2 lk[;adh; xq.k fu;U=.k dh vo/kkj.klk[;adh; xq.k fu;U=.k dh vo/kkj.klk[;adh; xq.k fu;U=.k dh vo/kkj.klk[;adh; xq.k fu;U=.k dh vo/kkj.klk[;adh; xq.k fu;U=.k dh vo/kkj.k

(Concept of Statistical Quality Control)

vki mijksDr iafDr;ksa esa v/;;u dj pqdsa gS fd mRikfnr

meebKÙekeâerÙe iegCe efveÙev$eCe
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oLrq,a] mRikndksa ,oa miHkksDrkvksa ds ekin.Mksa ij mi;qDr gksuh

pkfg,A fdlh mRikfnr oLrq dh xq.koRrk fofHkUu dkjdksa }kjk

izHkkfor gksrh gS] ftlesa dPpkeky] Je lalk/ku] mRiknu dh

izfØ;k] mRiknu dh rduhd] ,oa xq.koRrk fu;U=.k dh izfØ;k

vkfn lfEefyr gksrs gSaA ,d ltx mRiknd oLrq dks cktkj esa

foØ; ds fy;s rHkh izLrqr djrk gS tc oLrq,a iwoZ fu/kkZfjr

ekinaMksa ij [kjh mrjrh gSaA lkaf[;dh; xq.k fu;U=.k ds ek/;e

ls mRiknd ds fy;s ;g izfØ;k ljy gks tkrh gSaA

3-2-13-2-13-2-13-2-13-2-1 fopj.k fopj.k fopj.k fopj.k fopj.k (Variation)

;fn ge fdlh Hkh mRiknu dsUnz esa tkdj O;fDrxr

#i ls mRikfnr oLrqvksa dh rqyuk iwoZ fu/kkZfjr ekinaM+ksa ls djsa rks

ge ;g ik,xsa fd mRikfnr oLrqvksa dh lHkh bdkbZ;ksa ,d leku

ugha gSaA muesa vkil esa Hkh vUrj gksrk gS vkSj iwoZ fu/kkZfjr ekinaM

ls Hkh vUrj gksrk gS ftls ge fopj.k (Variation) Hkh dgrs gSaA ,sls

fopj.k izk;% ik, tkrs gSa vkSj ;g ,d lkekU; ckr gksrh gSA blh

dkj.k ls ,d mRiknd mRikfnr fd;s tkus okyh oLrqvksa dh

fo'ks"krkvksa ds vk/kkj ij izeki (Standards) fu/kkZfjr dj nsrk gSA

tSlk fd Kkr gS fd dqN u dqN fopj.k izeki ls vo'; ik;k

tk,xk] bl fy;s izeki ls fopj.k dh mPPk ,oa fuEu lhek,a Hkh

iwoZ fu/kkZfjr dj nh tkrh gSa ftuds vUnj vkus okys fopj.kksa dks

utjvUnkt dj fn;k tkrk gS vFkok ux.; eku dj mRikfnr

oLrqvksa dks Lohdkj dj fy;k tkrk gSA tc mRikfnr bdkbZ;k¡ bu

iwoZ fu/kkZfjr fopj.kksa ls ckgj pyh tkrh gS rks mUgsa vLohdkj dj

fn;k tkrk gSA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)
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3-2-23-2-23-2-23-2-23-2-2 fopj.k ds dkj.k fopj.k ds dkj.k fopj.k ds dkj.k fopj.k ds dkj.k fopj.k ds dkj.k (Causes of Variation)

ge vc rd v/;;u dj ds tku pqds gSa fd mRiknu dh

dksbZ Hkh izfØ;k lHkh mRiknksa dks ,d tSlk dHkh Hkh mRikfnr

vFkok cuk ugha ldrh gSA mPpre rduhd ,oa lw{e izfØ;k Hkh

lHkh mRiknksa dks izeki ds gqcgq ugha cuk ikrh gSA dqN ,sls lw{erj

vUrj gksrs gSa tks fd lk/kkj.kr;% fn[kkbZ ugha iM+rs gS ij jgrs

vo'; gSaA ,d mnkgj.k vki lkcqu ds mRiknu dks gh ys ys]

dHkh&dHkh mRiknu izfØ;k esa fdlh mPpkopu ds dkj.k lkcqu ds

vUnj gok dk cqycqyk cu tkrk gS tks Åij ls dHkh Hkh ugha

fn[krk gS ij ;fn mldh rkSy dh tk, rks otu esa ekewyh lk

vUrj vo'; vk,xkA ,sls fopj.kksa dks idM+ ikuk ;k ges'kk ds

fy;s nwj dj ikuk vklkuh ls lEHko ugha gksrk gSA ,sls fopj.kksa ds

vusd oSKkfud ,oa rduhfd dkj.k gks ldrs gSa] ijUrq lkaf[;dh;

nzf"Vdks.k ls budks nks Hkkxksa esa foHkDr fd;k tkrk gSA

3-2-2-1 Li"V dkj.k 3-2-2-1 Li"V dkj.k 3-2-2-1 Li"V dkj.k 3-2-2-1 Li"V dkj.k 3-2-2-1 Li"V dkj.k (Assignable Causes)

fopj.k ds Li"V dkj.k og gksrs gSa ftUgsa Li"V #i ls

fpfUgr vFkok fufnZ"V fd;k tk ldrk gS rFkk ftUgsa

nwj Hkh fd;k tk ldrk gSA ,sls dkj.kksa ds izdV gksus

dk Li"V dkj.k gksrk gS tSls e'khuksa esa vpkud nks"k

vk tkuk] dPps eky dh xq.koRrk esa ifjorZu gksuk]

ÅtkZ dh vkiwfrZ ckf/kr gksuk rFkk Jfedksa dh dk;Z

{kerk vFkok mRikndrk esa fxjkoV vkuk vkfnA ,sls

dkj.k Li"V #i ls izdV gksrs gSa vkSj mUgsa igpku

meebKÙekeâerÙe iegCe efveÙev$eCe
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dj nwj dj fn;k tkrk gSA ,sls dkj.kksa dks =qfV

dkj.k vFkok (Chaotic) dkj.k Hkh dgk tkrk gSA

3-2-2-2 l;ksafxd vFkok nSo d3-2-2-2 l;ksafxd vFkok nSo d3-2-2-2 l;ksafxd vFkok nSo d3-2-2-2 l;ksafxd vFkok nSo d3-2-2-2 l;ksafxd vFkok nSo dkj.kkj.kkj.kkj.kkj.k

   (Chance or Random Causes)

fopj.k ds dqN ,sls dkj.k gksrs gSa ftudh izd̀fr

LokHkkfod gksrh gS] rFkk tks mRiknu dh izfØ;k esa

gh vUrZfufgr gksrs gS] mUgsa la;ksfxd (chance) vFkok

nSo (random)7 dkj.k dgrs gSaA ;g dkj.k cgq/kk

NksVs&NksVs dkj.kksa ds lafpr #i ls fn[kkbZ iM+us

okys izHkko gksrs gSa tks nSo vFkok ;kǹfPNd (random)

;k la;ksfxd (chance) #i ls O;kfir jgrs gSaA bu

dkj.kksa ds izdV gksus viuk ,d LorU= izokg gksrk

gSA ,sls dkj.k fdlh Hkh mRiknu izfØ;k esa dHkh Hkh

izdV gks ldrs gSaA buds ckjs esa dgk tkrk gS fd

;g izd̀fr (nature) dh ifjorZu'khyrk ds ifjpk;d

gksrs gSaA ifjorZu'khyrk vFkok fopj.k izd̀fr dk

fu;e gS vkSj mRiknu izfØ;k Hkh blls izHkkfor gksrh

gSA ,sls dkj.k lhfer rks fd;s tk ldrs gSa ij iwjh

rjg lekIr ugha fd;s tk ldrs gSaA bu dkj.kksa dks

mRiknu ds izR;sd vk;keksa esa ns[kk tk ldrk gSA

3-2-33-2-33-2-33-2-33-2-3 fopj.k dk ijh{k.k fopj.k dk ijh{k.k fopj.k dk ijh{k.k fopj.k dk ijh{k.k fopj.k dk ijh{k.k (Test of Variation)

r; dh xbZ vFkok fufnZ"V eki ls mRikfnr oLrqvksa

dh rqyuk ¼tSlk fd vki mijksDr iafDr;ksa esa v/

;;u dj pqds gSa½ djus dh nks izeq[k fof/k;ka gSA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)
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3-2-3-1 'krizfr'kr fujh{k.k fof/k3-2-3-1 'krizfr'kr fujh{k.k fof/k3-2-3-1 'krizfr'kr fujh{k.k fof/k3-2-3-1 'krizfr'kr fujh{k.k fof/k3-2-3-1 'krizfr'kr fujh{k.k fof/k

(Cent-percent Inspection Method)

tSlk fd vkidks 'kh"kZd ds uke ls gh Li"V gks x;k

gksxk fd mRikfnr oLrqvksa dh izR;sd bdkbZ dk

fujh{k.k fd;k tkrk gSA bl fof/k ds vUrxZr mu

bdkb;ksa dks Lohdkj dj fy;k tkrk gS tks funsZf'kr

dh xbZ eki ds vuqlkj gksrh gSaA tks mRikfnr

bdkb;k¡ fufnZ"V eki ls fHkUu gksrh gS mUgsa vLohdkj

dj fn;k tkrk gSA ;g fof/k vR;f/kd 'kq) ,oa

rduhfd #i ls iw.kZ izrhr gksrh gS ijUrq ;FkkFkZ #i

ls vO;ogkfjd gksrh gS D;ksafd izR;sd bdkbZ dh

O;fDrxr #i ls tkap djuk mRiknu ds lekukUrj

,d LorU= dk;Z gS] ;fn ,slk fd;k tk, rks mRiknu

bdkbZ ds lalk/kuksa] tSls vyx ls bl dk;Z ds fy;s

dkfeZdksa dh fu;qfDr] mudk osru] ,oa le; vkfn

ij vfrfjDr O;; ogu djuk iM+sxkA dHkh&dHkh

,slh fof/k okLrfod ugha fl) gksrh gS tSls fd

ekfpl dh tkap djus ij lHkh rhfy;ka tykuh iM+

tk;sxhA bl ckr dh lEHkkouk Hkh izcy jgrh gS fd

,slk dk;Z djus okys dkfeZd Åcdj nks"kiw.kZ oLrq dks

Lohdkj dj ysaA

3-2-3-2 izfrn'kZ fujh{k.k fof/k 3-2-3-2 izfrn'kZ fujh{k.k fof/k 3-2-3-2 izfrn'kZ fujh{k.k fof/k 3-2-3-2 izfrn'kZ fujh{k.k fof/k 3-2-3-2 izfrn'kZ fujh{k.k fof/k (Sample Inspection Method)

vki iwoZ esa v/;;u dj pqds gSa fd izfrn'kZ fof/k ,d

vkn'kZ fof/k gksrh gS tks fofHkUu izdkj ds ijh{k.k ds

meebKÙekeâerÙe iegCe efveÙev$eCe
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mijkUr oSKkfud fu"d"kZ ij igqapus esa 'kks/kdrkZ dh

lgk;rk djrh gSA mlh izdkj ls bl fof/k ds

vUrxZr mRikfnr bdkb;ksa dk ;kǹfPNd vk/kkj ij

p;u djds fujh{k.k fd;k tkrk gSA mRiknu ds

fofHkUu pj.k ,oa izfØ;k gksrh gSA mu lHkh ds Lrj

ij fujUrj ;kǹfPNd izfrn'kksZa dks ,df=r djds

mudk ijh{k.k fd;k tkrk gSA izfrn'kZ ds ijh{k.k ls

fu"d"kZ izkIr fd;k tkrk gS fd dqy ¼lexz½ bdkbZ;ka

eki ds vuq#i gSa fd ughaA ;g fof/k le;] /ku ,oa

Je dh cpr ds dkj.k O;kid #i ls viukbZ tkrh

gSaA ijUrq bl fof/k esa fujUrjrk dk lnSo cus jguk

vko';d gksrk gSA

3-2-43-2-43-2-43-2-43-2-4 izeq[k rRo izeq[k rRo izeq[k rRo izeq[k rRo izeq[k rRo (Main Features)

vc rd ds v/;;u ds vk/kkj ij lkaf[;dh; xq.k fu;U=.k

ds izeq[k rRoksa dks fuEu iafDr;ksa esa laf{kIr #i ls O;Dr fd;k tk

ldrk gS&

• lkaf[;dh; xq.k fu;U=.k dk mís'; ;g irk yxkuk

gksrk gS fd mRikfnr dh tkus okyh oLrq,a iwoZ

fu/kkZfjr ekud ds fdruk lehi gSaA

• ;fn muesa dksbZ fopyu gS rks mlds dkj.k D;k gSa

vkSj mudks fdl izdkj ls nwj fd;k tk ldrk gS

ftlls fd Hkfo"; esa mudh iqujkòfRr u gksus ik,A

• ekud ls rqyuk ,d fujUrj pyus okyh izfØ;k gksrh

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)
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gSA

• cgq/kk izfrn'kksZa ds vk/kkj ij bl fØ;k dks lEikfnr

fd;k tkrk gSA 'krizfr'kr ijh{k.k i)fr okLrfod

ugha izrhr gksrh gS ,oa lalk/kuksa ij vuko';d ncko

iM+rk gSA

• lkaf[;dh; xq.k fu;U=.k dh izfØ;k esa lkaf[;dh fof/

k;ksa (Statistical Methods) tSls vko`fRr forj.k]

lEHkkO;rk] izeki fopyu] foHkze vkfn dk iz;ksx fd;k

tkrk gSA

• lkaf[;dh; xq.k fu;U=.k dh izfØ;k ds fu"d"kksZa ds

vk/kkj ij izcU/krU=] mRiknu dh fof/k ds ckjs eas

fu.kZ; ysrs gSaA

3-2-53-2-53-2-53-2-53-2-5 lkaf[;dh; xq.k fu;U=.k ds iz;kstu lkaf[;dh; xq.k fu;U=.k ds iz;kstu lkaf[;dh; xq.k fu;U=.k ds iz;kstu lkaf[;dh; xq.k fu;U=.k ds iz;kstu lkaf[;dh; xq.k fu;U=.k ds iz;kstu (Purpose of

Statistical Quality Control)

vkidks vc rd ds v/;;u ls ;g vo'; gh Li"V

gks pqdk gksxk fd mRikfnr oLrqvksa dh xq.koRrk esa gksus okys

fopj.kksa dks igpku dj mudk fo'ys"k.k ,oa mudks nwj djuk

lkaf[;dh; xq.k fu;U=.k dk izeq[k mís'; vFkok iz;kstu gksrk gSA

blds }kjk mRiknu izfØ;k esa lq/kkj gksrk gS ,oa izekfir bdkb;ksa

ds mRiknu dh lEHkkO;rk c<+rh tkrh gSA mRikfnr bdkb;ksa dk

fujUrj fu;U=.k ,oa fopj.k ds Li"V ,oa nSo dkj.kksa dk ikFkZD;

vFkok vyx djuk bl izfØ;k dk egRoiw.kZ dk;Z gksrk gSA bl

izfØ;ka ds }kjk fopj.k ds Li"V dkj.kksa ds dkjdksa dks mRiknu ds

meebKÙekeâerÙe iegCe efveÙev$eCe
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fofHkUu pj.kksa ls nwj dj fn;k tkrk gSA bl izfØ;k ds viuk;s

tkus ds QyLo#i mRiknu ls tqM+s i{k mRiknd ,oa dkfeZd lHkh

xq.koRrk ds fo"k; esa tkx#d cus jgrs gSaA bl izfØ;k ds iz;kstuksa

dks fuEu fcUnqvksa ds ek/;e ls  iqu% laf{kIr #i ls Li"V fd;k tk

ldrk gSA

• mRikfnr dh tkus okyh oLrq dh xq.koRrk ds ,sls ekud

vFkok izeki fu/kkZfjr djuk tks fd ykHk dh nzf"V ls Js"B

gksrs gSaA

• mRikfnr oLrqvksa ds xq.koRrk dh dlkSVh ij fujUrj [kjh

mrjus ds QyLo#i O;olkf;d laLFkk dh lk[k esa òf)

gksrh jgrh gSaA

• mRikfnr oLrq, lnk izeki ds vuq#i gks ,slk gksuk

lEHko ugha gksrk gS] fopj.k ifjyf{kr gksrs gh jgrs gSaA

ijUrq fopj.kksa dk ;fn mfpr fo'ys"k.k fd;k tk, vkSj

mipkjkRed mik; fd;s tk, rks fopj.kksa dks lhfer

fd;k tk ldrk gSA lkaf[;dh; xq.k fu;U=.k dk ;g Hkh

,d mís'; gksrk gSA

• lkaf[;dh; xq.k fu;U=.k dh fof/k esa izcU/kdh; nzf"Vdks.k

ls funsZ'ku ,oa fu;U=.k dk izHkko vUrfuZfgr gksrk gSA

Jfed oxZ Hkh lko/kku jgrk gS] mudh dk;Zdq'kyrk dk

ewY;kadu ,oa lq/kkj ds funsZ'ku fujUrj fd;s tkrs jgrs

gSaA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)
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• lkaf[;dh; xq.k fu;U=.k mRiknu izfØ;k esa uokpkj dks

izksRlkfgr djrk gSA

3-33-33-33-33-3 lkf[;dh; xq.k fu;U=.k dh fof/k;k¡ lkf[;dh; xq.k fu;U=.k dh fof/k;k¡ lkf[;dh; xq.k fu;U=.k dh fof/k;k¡ lkf[;dh; xq.k fu;U=.k dh fof/k;k¡ lkf[;dh; xq.k fu;U=.k dh fof/k;k¡ (Techniques of

Statistical Quality Control)

3-3-13-3-13-3-13-3-13-3-1 mRikn fu;U=.k mRikn fu;U=.k mRikn fu;U=.k mRikn fu;U=.k mRikn fu;U=.k (Product Control)

mRikn fu;U=.k fof/k ds vUrxZr vfUre :i ls fufeZr

oLrqvksa dk fujh{k.k fd;k tkrk gSA bl fof/k ds }kjk mRikfnr

oLrqvksa dks lewgksa (lot) ds :i esa Lohdkj vFkok vLohdkj fd;k

tkrk gSA xq.koRrk dks cuk, j[kus ds mís'; ls dHkh&dHkh mRiknu

dh izfØ;k esa gh laosnu'khy pj.kksa ij oLrqvksa dk fujh{k.k djuk

izkjEHk dj fn;k tkrk gSA mRikn fu;U=.k fof/k dks Lohd̀fr

izfrn'kZu (Acceptance Sampling) Hkh dgk tkrk gSA D;ksafd fufeZr

oLrqvksa ds lexz ¼dqy mRikfnr oLrq,a½ esa ls nSo (random) vk/kkj

ij oLrqvksa dks pqudj mudk l?ku fujh{k.k dj ds oLrqvksa dh

Lohd̀fr vFkok vLohd̀fr dk fu.kZ; fy;k tkrk gSA

vkt oS'ohdj.k nkSj esa tgka fons'kh O;kikj ,oa vkS|ksfxd

mRiknu esa òf) dh nj fujUrj c<+rh tk jgh gS] ogka mRikn

fu;U=.k fof/k ds ek/;e ls xq.koRrk fu;U=.k dk egRo cgqr c<+

x;k gSA ògn Lrj ds mRiknu] miHkksx] ,oa vk;kr ds lanHkZ esa ;g

fu.kZ; Rofjr #i ls ysuk iM+rk gS fd mRiknd ds }kjk vkiwfrZ

fd;s x;s eky ds lewg (lot) dks Lohdkj vFkok vLohdkj fd;k

tk,A blh izdkj ls fu;kZr ds lanHkZ esa Hkh fu.kZ; ysuk iM+rk gS fd

eky dks izsf"kr fd;k tk, vFkok  ughaA bu lHkh ekeyksa esa mRikn

meebKÙekeâerÙe iegCe efveÙev$eCe
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fu;U=.k fof/k ds vUrxZr dh tkus okyh ^^Lohd̀fr izfrn'kZu**

(acceptance sampling) fof/k cgqr gh lgk;d gksrh gSA blds ek/

;e ls fu.kZ; ysus esa cgqr ljyrk izkIr gks tkrh gSA

mRiknd dks lnSo ;g /;ku j[kuk iM+rk gS fd mRikfnr

oLrq, miHkksDrk dh ekax ds ekudksa ds vuq#i gksaA bl fof/k dks

viukdj miHkksDrk Lo;a vk'oLr gks ldrk gS fd mRikfnr

oLrq,a miHkksDrk ds ekunaM+ksa ij lgh gSaA mRikn fu;U=.k fof/k ds

vUrxZr ̂ ^Lohd̀fr izfrn'kZu** }kjk tks izfØ;k viukbZ tkrh gS mls

^^Lohd̀fr fujh{k.k** (acceptance inspection) Hkh dgk tkrk gS] ,slk

blfy;s dgrs gSa fd oLrq lewg dh Lohd̀fr dk fu.kZ; fujh{k.k ij

fuHkZj djrk gSaA

vktdy cgqvk ,slk Hkh ns[kk tkrk gS fd Ø; djus okyh

bdkb;ka le;] Je ,oa /ku tSls lalk/kuksa dks cpkus ds mís'; ls

mRikfnr djus okyh bdkb;ksa ds fu;U=.k pkVksZa dks gh ekax dj

mudk voyksdu djds oLrqvksa ds lewg dks Lohdkj@vLohdkj

djus dk fu.kZ; ys ysrh gSaA

dHkh tc oLrqvksa dk dksbZ lewg vLohdkj dj fn;k tkrk

gS rks mls u"V ugha fd;k tkrk gS oju~ iqu% izlaLdfjr (re-

process) dj fy;k tkrk gS vFkok vU;= mi;ksx dj fy;k tkrk

gSA

3-3-1-13-3-1-13-3-1-13-3-1-13-3-1-1 mRikn fu;U=.k dh fof/kmRikn fu;U=.k dh fof/kmRikn fu;U=.k dh fof/kmRikn fu;U=.k dh fof/kmRikn fu;U=.k dh fof/k

(Technique of Product Control)

Lohd̀fr izfrn'kZu fof/k esa oLrq lewg ds xq.k dk vuqeku

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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u yxkdj fu.kZ; ¼Lohd̀fr vFkok vLohd̀fr½ dk fu/

kkZj.k fd;k tkrk gSA tc bls oLrq lewgksa ds lanHkZ esa

fØ;kfUor fd;k tkrk gS rc Lohd̀r oLrq lewgksa ls tqM+k

gqvk lEHkkfor tksf[ke (probable risk) ds Lrj dk Kku

izkIr gks tkrk gSA ftu oLrq lewgksa ds fujh{k.k dh ykxr

vf/kd gks rFkk nks"kiw.kZ bdkb;k¡ Hkh ifjfLFkro'k Lohd̀r

gks tk, vkSj muls lEHkkfor gkfu U;wure rks ;g fof/k

mi;ksxh fl) gksrh gSA tks oLrq, u"V gksus okyh izd̀fr

dh gksrh gS ogka Hkh ;g fof/k viukbZ tkrh gSA bl fof/

k esa iqjkuk vuqHko lgk;d ugha gksrk gS oju~ izR;sd oLrq

lewg ds fujh{k.k dk orZeku ifj.kke gh Lohd̀fr ds

fu.kZ; dks izHkkfor djrk gSA

3-3-1-23-3-1-23-3-1-23-3-1-23-3-1-2 miHkksDrk ,oa mRiknd dk tksf[kemiHkksDrk ,oa mRiknd dk tksf[kemiHkksDrk ,oa mRiknd dk tksf[kemiHkksDrk ,oa mRiknd dk tksf[kemiHkksDrk ,oa mRiknd dk tksf[ke

(Consumer's Risk and Producer's Risk)

ge tku pqds gSa fd Lohd̀fr fujh{k.k esa fiNyk

vuqHko lgk;d ugha gksrk gSA izR;sd oLrq lewg dk

ìFkd&ìFkd (separate) #i ls fujh{k.k fd;k tkrk gS

vkSj orZeku ifj.kkeksa ds vk/kkj ij fu.kZ; fy;k tkrk gSA

xyr vFkok =qfViw.kZ fu"d"kZ u izkIr gks blds fy;s

oLrqlewgksa ds izfrn'kZu cM+s vkdkj ds gksus pkfg;s ,slk

gksus ij xyr ,oa =qfViw.kZ fu"d"kksZ dh lEHkkou U;wu gks

ik;xhA bl fcUnq dks /;kuLFk djds fujh{kd miHkksDrk

,oa mRiknd dh vksj ls lkspk le>k tksf[ke (calculated

risk) mBkrk gSA mRiknd tgka vf/kdre vLohd̀fr ls

meebKÙekeâerÙe iegCe efveÙev$eCe
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lqj{kk pkgrk gS ugha miHkksDrk U;wure ek=k esa nks"kiw.kZ

oLrqvksa dks Lohdkj djuk pkgrk gSA

3-3-1-2-13-3-1-2-13-3-1-2-13-3-1-2-13-3-1-2-1miHkksDrk dk tksf[ke miHkksDrk dk tksf[ke miHkksDrk dk tksf[ke miHkksDrk dk tksf[ke miHkksDrk dk tksf[ke (Consumer's Risk)

miHkksDrk vius fy;s ^^nks"kiw.kZ oLrq lewg dks Lohdkj

djus dk ,d izfr'kr** (Lot Tolerance Percentage

Defective-L.T.P.D.) fu/kkZfjr dj ysrk gSA ;g og vf/

kdre lhek gksrh gSA ftlds vUnj miHkksDrk nks"kiw.kZ

bdkb;ksa dks Lohdkj dj ysrk gSA iwoZfu/kkZfjr izeki Lrj

ds vuqlkj nks"kiw.kZ vFkok vlarks"ktud bdkbZ;ksa dks

Lohdkj fd;s tkus dh lEHkkouk gh miHkksDrk dk tksf[ke

(consumer's risk) dgykrh gSA

3-3-1-2-23-3-1-2-23-3-1-2-23-3-1-2-23-3-1-2-2 mRiknd dk tksf[ke  mRiknd dk tksf[ke  mRiknd dk tksf[ke  mRiknd dk tksf[ke  mRiknd dk tksf[ke (Producer's Risk)

mRikndksa ds nzf"Vdks.k ls ;g lEHkkouk Hkh cyorh

jgrh gS fd ^^Lohdk;Z& ;ksX; xq.k Lrj** (Acceptable

Quality Level -A.Q.L.) dh oLrq,a] ¼ftUgsa lk/kkj.kr;% Lohdkj

dj fy;k tkuk pkfg,½] Hkh vLohdkj u dj nh tk;A

bu Lohdk;Z ;ksX; xq.k Lrkj (A.Q.L.) ds oLrq lewg dks

vLohdkj fd;s tkus dh lEHkkouk dks mRikndksa dk

tksf[ke (producer's risk) dgk tkrk gSA

mijksDr nksuksa ifjfLFkfr;ksa ds fu/kkZj.k] dk fu.kZ;]

miHkksDrk ,oa mRiknd nksuksa i{kksa ds e/; vkilh le>kSrs

ds }kjk dj fy;k tkrk gSA ,slk djus ls Lohd̀fr

izfrn'kZu (Acceptance Sampling) ;kstuk ljy ,oa

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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21

loZxzkg~; gks tkrh gSA

3-3-1-33-3-1-33-3-1-33-3-1-33-3-1-3 Lohd`fr izfrn'kZu ;kstuk,a Lohd`fr izfrn'kZu ;kstuk,a Lohd`fr izfrn'kZu ;kstuk,a Lohd`fr izfrn'kZu ;kstuk,a Lohd`fr izfrn'kZu ;kstuk,a (Acceptance Sampling

Plans)

ge tkurs gSa fd Lohd̀fr fujh{k.k izfrn'kZu ij vk/

kkfjr gksrk gSA izfrn'kksZa ds ijh{k.k ds vk/kkj ij oLrq

lewg dks Lohd̀r vFkok vLohd̀r fd;k tkrk gSaA ,d

vLohd̀r nks"kiw.kZ oLrqlewg og gksrk gS tks ekud ¼xq.koRrk½

ds ,d ;k ,d ls vf/kd ekunaM+ksa ij [kjk ugha mrjrk

gSA Lohd̀fr izfrn'kZu dh fof/k esa loZekU; i)fr ;g

gksrh gS fd izLrqr fd, x, izR;sd oLrq lewg (lot) dk v/

;;u muesa ls nSo (random) #i ls fy;s x;s izfrn'kZ]

vFkok izfrn'kksZa ds vk/kkj ij fd;k tkrk gS] vkSj oLrqlewg

dh Lohd̀fr vFkok vLohd̀fr dk fu.kZ; mlh ij vk/

kkfjr gksdj ys fy;k tkrk gSA

3-3-1-3-13-3-1-3-13-3-1-3-13-3-1-3-13-3-1-3-1 ,dy izfrn'kZu ;kstuk ,dy izfrn'kZu ;kstuk ,dy izfrn'kZu ;kstuk ,dy izfrn'kZu ;kstuk ,dy izfrn'kZu ;kstuk  (Single Sampling Plan)

,dy izfrn'kZu ;kstuk fof/k ds vUrxZr ,d oLrq

lewg (one lot) vFkok mRiknu dh fdlh Hkh ,d izfØ;k

ls dqN bdkb;ksa dk ,d dh la[;k esa izfrn'kZ ysdj]

mldk HkfyHkkafr fujh{k.k djds ml oLrq lewg dks

Lohdkj vFkok vLohdkj djus dk fu.kZ; ys fy;k tkrk

gSA ,dy izfrn'kZu dh dksbZ Hkh ;kstuk fuEu izdkj ls

fØ;kfUor gksrh gS&

• bl ;kstuk esa loZizFke oLrq lewg ds vkdkj (size)

meebKÙekeâerÙe iegCe efveÙev$eCe
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ij fopkj fd;k tkrk gSA ftls N }kjk iznf'kZr fd;k

tkrk gSA (N=lot size)

• ml oLrw lewg ls pqus x;s izfrn'kZ dks n }kjk bafxr

fd;k tkrk gSA (n=sample size)

• izfrn'kZ esa mu nks"kiw.kZ bdkb;ksa dh              vf/

kdre la[;k ftUgsa Lohdkj fd;k tk ldrk gS] C }kjk

iznf'kZr fd;k tkrk gSA (C=maximum number of defectives

which can be accepted).

• izfrn'kZ esa ftruh Hkh okLrfod :i ls nks"kiw.kZ bdkb;ka

gS mudh la[;k dks d }kjk izdV fd;k tkrk gSA

(d=number of defectives in a sample)

vkidks ;g /;ku esa lnSo j[kuk pkfg, fd Lohdk;Z

lewg esa dqN ,slh nks"kiw.kZ bdkba;k Hkh lfEefyr jgrh gSa

ftUgsa ,d lhek rd gksus ij Lohdkj dj fy;k tkrk gSA

bl ;kstuk izfØ;k esa -N- vkdkj ds lewg ls ,d

izfrn'kZ-n-pqu fy;k tkrk gSA mldk xgu fujh{k.k

djus ds mijkUr nks"kiw.kZ bdkb;ksa -d- dh la[;k Kkr

dj yh tkrh gSA ;fn d dh la[;k C ls vf/kd gksrh gS

(if d > C) rks lewg dks vLohdkj dj fn;k tkrk gSA

nwljh ifjfLFkfr esa ;fn d dh la[;k C ls de ;k vf/kd

ls vf/kd C ls cjkcj (d ≤ C) gksrh gS rks lewg dks

Lohdkj dj fy;k tkrk gSA

mnkgj.k ds fy;s] ,d lewg esa 1000 bdkb;ka gS] mlesa

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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ls 50 bdkb;ksa dk ,d izfrn'kZ pquk tkrk gS] ,oa ;g

crk;k tkrk gS fd Lohd̀fr dh la[;k 5 gSA bl ifjfLFkr

esa 1000 bdkb;ksa esa ls 50 bdkb;ksa dk izfrn'kZ fy;k

tk;xk vkSj ;fn ml izfrn'kZ esa 5 ls vf/kd nks"kiw.kZ

bdkb;ka gks rks lewg dks vLohdkj dj fn;k tk,xkA

,dy izfrn'kZu ;kstuk ,d ljy lqxzkg~; fof/k gS] ftls

lQyrkiwoZd fØ;kfUor fd;k tk ldrk gSA fujh{k.k ls

igys izfrn'kZ (n) ds vkdkj dk fu/kkZj.k rFkk nks"kiw.kZ

bdkb;ksa dh vf/kd̀r Lohdk;Z la[;k (c) dk fu/kkZj.k

djus esa leL;k dk lkeuk djuk iM+rk gSA blds fy;s

vuqHko] mRiknu djus okyh bdkbZ dh rduhfd fLFkr

,oa dq'kyrk lgk;d gks ldrh gSaA ;g ;kstuk rHkh

lQy dgykbZ tk ldrh gS tc U;wure fujh{k.k esa

mRiknd ,oa miHkksDrk nksuksa ds fgr lqjf{kr jgsaA

3-3-1-3-23-3-1-3-23-3-1-3-23-3-1-3-23-3-1-3-2 nksgjh izfrn'kZu ;kstuk nksgjh izfrn'kZu ;kstuk nksgjh izfrn'kZu ;kstuk nksgjh izfrn'kZu ;kstuk nksgjh izfrn'kZu ;kstuk (Double Sampling

Plan)

,d izfrn'kZ ds fujh{k.k ds vk/kkj ij lewg dh Lohd̀fr

vFkok vLohd̀fr ds lEcU/k esa ;fn fdlh fu.kZ; ij

lgefr ugha cu ikbZ gS] rks ,slh fLFkr esa nwljk izfrn'kZ

vkSj ys fy;k tkrk gSA rRi'pkr~ nksuksa izfrn'kksZa ls izkIr

ifj.kkeksa ds lfEefyr v/;;u ds ckn Lohd̀fr vFkok

vLohd̀fr dk fu.kZ; fy;k tkrk gSA nwljs 'kCnksa esa ;fn

dgk tk, rks ,d izfrn'kZ ds fujh{k.k ds mijkUr fy;s

tkus okys fu.kZ; dks LFkfxr dj ds nwljk izfrn'kZ fy;k

meebKÙekeâerÙe iegCe efveÙev$eCe
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tkrk gS vkSj fQj lfEefyr v/;;u ds mijkUr fu.kZ;

fy;k tkrk gSA ,d ckr vo'; /;ku esa j[kuk pkfg,

fd nwljk izfrn'kZ rHkh fy;k tkrk gS tc igys izfrn'kZ

ls vfu.kZ; dh fLFkr izkIr gksrh gSA bl ;kstuk esa fuEu

pj.k lekfgr jgrs gSa&

• lewg dk vkdkj&N (N=lot size)

• izFke izfrn'kZ dh la[;k&n
1
 (size of first sample)

• izFke izfrn'kZ Lohdk;Z la[;k&C
1
 (acceptance number of

first sample)

• nwljs izfrn'kZ dh la[;k&n
2
 (size of second sample)

• nksuksa izfrn'kZ dh lfEefyr Lohdk;Z la[;k&C
2
 (acceptance

number for both the sample combined)

• izFke izfrn'kZ esa nks"kiw.kZ bdkb;ksa dh la[;k&d
1
 (number

of defectives in first sample)

• f}rh; izfrn'kZ esa nks"kiw.kZ bdkb;ksa dh la[;k&d
2
 (number

of defectives in second sample)

mnkgj.k ds fy;s ;fn vkids ikl nksgjh izfrn'kZu ;kstuk ls

lEcfU/kr fuEu lwpuk,a gS&

N = 1000, n
1
=50, C

1
=5, n

2
=100, C

2
=10

rks vkidks fuEu izfØ;k dk ikyu djuk iM+sxk&

(i) 50 bdkb;ksa ds izFke izfrn'kZ esa ;fn 5 vFkok 5 ls de

nks"kiw.kZ bdkb;ksa gS rks blds vk/kkj ij lewg Lohdkj

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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fd;k tk ldrk gSA

(ii) ;fn 50 bdkb;ksa ds izfrn'kZ esa 5 ls vf/kd nks"kiw.kZ

bdkb;k¡ gS rks bl vk/kkj ij lewg vLohdkj fd;k tk

ldrk gSA

(iii) ;fn izFke izfrn'kZ esa 6 ;k 7 nks"kiw.kZ bdkb;k¡ gS rks 100

bdkb;ksa ds nwljs izfrn'kZ dk fujh{k.k dfj;sA

(iv) ;fn 150 bdkb;ksa ds lfEefyr izfrn'kZ esa 10 ;k mlls

de nks"kiw.kZ bdkb;k¡ gS rks lewg dks Lohdkj fd;k tkuk

pkfg;sA

(v) ;fn 150 bdkb;ksa ds lfEefyr izfrn'kZ esa 10 ls vf/kd

nks"kiw.kZ bdkb;k¡ gS rks lewg dks vLohdkj dj nsuk

pkfg;sA

bl lanHkZ esa ;g lnSo /;ku esa j[kuk pkfg, fd izFke

izfrn'kZ ds fujh{k.k ds ifj.kke vfuf'pr gks rHkh nwljs

izfrn'kZ dk fujh{k.k djuk pkfg,A nksgjs izfrn'kZ ;kstuk

esa bl ckr dk euksoSKkfud cy jgrk gS fd lewg ds

fy;s ,d volj vHkh vkSj gSA blds }kjk Lohd̀fr

vFkok vLohd̀fr nksuksa gh izHkkoiw.kZ gksrh gSA

3-3-1-3-33-3-1-3-33-3-1-3-33-3-1-3-33-3-1-3-3 cgqizfrn'kZu ;kstukcgqizfrn'kZu ;kstukcgqizfrn'kZu ;kstukcgqizfrn'kZu ;kstukcgqizfrn'kZu ;kstuk

(Multiple Sampling Plan)

tSlk fd vki tku pqds gS fd nksgjh izfrn'kZu ;kstuk esa

nwljs izfrn'kZ ds fujh{k.k ds ifj.kke rd Lohd̀fr vFkok

vLohd̀fr ds fu.kZ; dks LFkfxr dj fn;k tkrk gS] mlh

meebKÙekeâerÙe iegCe efveÙev$eCe
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izdkj ls ,d ds ckn ,d fdrus gh izfrn'kksZa ds fujh{k.k

ds ckn Lohd̀fr vFkok vLohd̀fr ds fu.kZ; fy;s tk

ldrs gSaA rhu ;k rhu ls vf/kd izfrn'kZ ds fujh{k.k ds

vk/kkj ij tc fu.kZ; fy;s tkrs gSa rc ,slh i)fr dks

cgqizfrn'kZu vFkok flyflysokj vFkok vuqØfed

izfrn'kZu ;kstuk dgrs gSaA ,dy izfrn'kZu ;kstuk esa

izfrn'kZ dk vkdkj iwoZ fu/kkZfjr gksrk gS ij nksgjs vFkok

cgq izfrn'kZu ;kstuk esa izfrn'kZ dk vkdkj fHké&fHké gks

ldrk gSA izfrn'kZ dh vkSlr la[;k (Average Sample

Number) lewg ds xq.k ij vk/kkfjr gksrh gSA

cgqizfrn'kZu ;kstuk FkksM+k tfVy gksrh gS vkSj blls

cpus dk iz;kl fd;k tkrk gS ij bldk viuk ykHk

gksrk gS tks fu.kZ; dks izHkkoh <ax ls fl) djrk gSA cgq

izfrn'kZu ;kstuk esa izfrn'kksZa dk vkdkj NksVk gksrk gS

rFkk fujh{k.k Hkh nksgjh izfrn'kZu ;kstuk ls fHké ugha

gksrk gSA okLro esa nksgjh izfrn'kZu ;kstuk ds vUrxZr

fd;k tkus okyk fujh{k.k ,dy izfrn'kZu ;kstuk ds

vUrxZr fd;s tkus okys fujh{k.k ls NksVk gh gksrk gSA

3-3-1-3-43-3-1-3-43-3-1-3-43-3-1-3-43-3-1-3-4 ifjpkfyr y{k.k oØifjpkfyr y{k.k oØifjpkfyr y{k.k oØifjpkfyr y{k.k oØifjpkfyr y{k.k oØ

(Operating Characteristic Curve-O.C. Curve)

vki mijksDr m)fjr ifDr;ksa esa voxr gks pqds gSa fd

oLrq lewgksa dks Lohdkj vFkok vLohdkj djus ds fu.kZ;

dks izkIr djus ds fy;s izfrn'kZu ;kstukvksa dh lgk;rk

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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yh tkrh gSA ;g ;kstuk,a ljy ,oa oSKkfud nzf"Vdks.k

ls mfpr le>h tkrh gSA ifjpkfyr y{k.k oØ (O.C.

Curve) Hkh mRikn fu;U=.k dh ,oa loZekU; i)fr gS

ftlds }kjk nks"kiw.kZ (defective) ,oa nks"kjfgr (non defective)

oLrq lewgksa dks ìFkd fd;k tkrk gS rFkk budh lEHkkoukvksa

¼Lohd̀fr@vLohd̀fr½ dh fn'kk izkIr dh tkrh gSA

ifjpkfyr y{k.k oØ (O.C. Curve) izfrn'kZ fujh{k.k dh

;kstuk dks fcUnqjs[kh; fof/k ls izLrqr djrk gSA bldh

jpuk ^^ik;lu forj.k** (Poisson Distribution) ds vk/kkj

ij dh tkrh gSA

ifjpkfyr y{k.k oØ ds }kjk oLrq lewg dh Lohd̀fr dh

lEHkkouk vkSj mlds xq.k ds lEcU/kksa dks izdV fd;k

tkrk gSA blds }kjk] lewg esa nks"kiw.kZ bdkbZ;ksa dk

fuf'pr vuqikr gksus ij] fdlh Hkh izfrn'kZu ;kstuk ds

viuk, tkus ds ifj.kkeLo:i] lewg ds Lohd̀r gksus dh

lEHkkouk dk irk yxk;k tk ldrk gSA tSls&tSls lewg

dh oLrqvksa ds xq.kksa esa deh vkrh tk,xh] lewg ds

Lohd̀r gksus dk izfr'kr de gksrk tk,xkA ;fn lewg esa

nks"kiw.kZ oLrqvksa dk izfr'kr 'kwU; gS rks lewg fu'pr gh

Lohdkj dj fy;k tk,xkA ¼,slh fLFkr esa ifjpkfyr

y{k.k oØ lnSo 100 izfr'kr ls izkjEHk gksxk½A blds

foijhr ;fn lewg esa nks"kiw.kZ oLrq 100 izfr'kr gks rks og

lewg fuf'pr gh vLohdkj dj fn;k tk,xkA bl n'kk

meebKÙekeâerÙe iegCe efveÙev$eCe
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esa ifjpkfyr y{k.k oØ ml lewg ds fy, 'kwU; ij

gksxkA ifjpkfyr y{k.k oØ (O.C. Curve) lewg ds xq.k

,oa mlds Lohdkj fd;s tkus dh lEHkkouk dh izdV

djrk gSA

uhps fn;s x;s ifjpkfyr y{k.k oØ dk voyksdu djsaA

mijksDr oØ fp= esa ;g ekuk x;k gS fd Lohdkj vFkok

vLohdkj fd;s tkus ds fu.kZ; dks nks"kiw.kZ bdkb;ksa ds

vuqikr esa fy;k tk,xkA bls P
a
 ,oa P

r
 ds }kjk Øe'k%

n'kkZ;k x;k gSA ;gka ij&

P
a
 = 0.05, P

r
 = 0.15  ekuk x;k gSA

bl oØ ds vuqlkj P
a
=0.05 jgrs gq, lewg ds Lohdkj

gksus dh lEHkkouk 0-9 ds lehi gS] vr% vLohdkj djus

dh lEHkkouk 0-1 ds yxHkx gSA ;gh mRiknd dk

tksf[ke gSA

blh izdkj ls P
r
=0.15 jgrs gq, lewg ds Lohdkj gksus

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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dh lEHkkouk 0-1 ds lehi gS] ;g miHkksDrk dk tksf[ke

gSA

bl fLFkr esa mRiknd ,oa miHkksDrk dk tksf[kr yxHkx

leku gS vr% lewg dks Lohdk;Z gksuk pkfg,A

3-3-23-3-23-3-23-3-23-3-2 izfØ;k fu;U=.k izfØ;k fu;U=.k izfØ;k fu;U=.k izfØ;k fu;U=.k izfØ;k fu;U=.k (Process Control)

vkidks 'kh"kZd ls gh le> esa vk tk,xk fd izfØ;k ls

vk'k; mRiknu dh izfØ;k ls gSA oLrqvksa dh xq.koRrk dk fu;U=.k

mRiknu dh izfØ;k esa gh fd;k tk;] ;g mi;qDr ,oa ljy gksrk

gSA mRiknu izfØ;k esa fofHkUu izdkj dh rduhfd ,oa xSj rduhfd

fof/k;ka iz;ksx esa ykbZ tkrh gSA izfØ;k fu;U=.k ds vUrxZr mu

lHkh rduhfd;ksa ij fuxjkuh djds mudks xq.koRrk ds vuq#i

fu;fU=r ,oa funsZf'kr fd;k tkrk gSA blds vUrxZr ;g lqfuf'pr

fd;k tkrk gS fd mRikfnr oLrq,a iwoZ fu/kkZfjr ekudks ds vuq:i

gksA mRikfnr oLrq,a ;fn xq.koRrk ds Lrj ij [kjh u mrjrh gksa

rks mRiknu dh izfØ;k dks la'kksf/kr fd;k tk ldrk gS vkSj ;fn

vko';d gks rks mRiknu izfØ;k dks jksd dj ekud ds vuq:i

iqu% izkjEHk fd;k tk ldrk gSA izfØ;k fu;U=.k dk mn~ns'; ;gh

gksrk gS fd vfUre #i ls rS;kj oLrq,a ekud ds vuq:i gksaA

mRiknu dh izfØ;k fu;U=.k esa gS] ,slk rHkh dgk tk ldrk gS]

tc mRikfnr oLrqvksa dk ekud ls fopyu ux.; gks vkSj og Hkh

nSo (chance) dkj.kksa ls gks] ,oa fopyu dk dksbZ Hkh dkj.k fufnZ"V

u fd;k tk ldsA ;fn ,slh fLFkr cuh jgrh gS rks mRiknu

fuckZ/k :i ls fd;k tk ldrk gSA ijUrq ;fn ,slk u gks vkSj

meebKÙekeâerÙe iegCe efveÙev$eCe
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mRiknu dh izfØ;k fu;U=.k ls ckgj gks tk, rks mRiknu dks

rqjUr LFkfxr djds] fopyuksa ds dkj.kksa dks fpfUgr dj ,oa mudks

nwj djds mRiknu iqu% izkjEHk fd;k tkuk pkfg,A

izfØ;k fu;U=.k fof/k ,d lQy ,oa loZxzkg~; fof/k gS tks

fd mRiknu izfØ;k esa vUrZfufgr gksrh gS rFkk iwoZ fu/kkZfjr ekudksa

dks izkIr djkus dh lQy fof/k ds :i esa tkuh tkrh gSA bl

fof/k ds }kjk fopyu ds dkj.kksa dks izkjfEHkd voLFkk esa gh fpfUgr

dj fy;k tkrk gS vkSj lq/kkjkRed iz;kl izkjEHk dj fn;s tkrs gSaA

blds dkj.k laxBu dks fofHkUu izdkj ds ykHk ,oa lqfo/kk,a izkIr

gks tkrh gS] tSls le;] Je ,oa /ku dh U;wure {kfr] oLrqvksa dh

vLohd̀fr dh U;wure nj ,oa Hkfo"; ds fy;s iwokZuqeku dh 'kq)rk

bR;kfnA

3-3-2-1-3-3-2-1-3-3-2-1-3-3-2-1-3-3-2-1- izfØ;k fu;U=.k dh fof/kizfØ;k fu;U=.k dh fof/kizfØ;k fu;U=.k dh fof/kizfØ;k fu;U=.k dh fof/kizfØ;k fu;U=.k dh fof/k

(Technique of Process Control)

izfØ;k fu;U=.k ds vUrxZr fu;U=.k pkVZ (Control

Charts) ds ek/;e ls mRiknu dh izfØ;k ds nkSjku

fuekZ.kk/khu bdkb;ksa ds xq.kksa dks iwoZ fu/kkZfjr ekun.Mksa

(predetermined standards) ds vuq:i fu;fU=r ,oa

ifjofrZr] fd;k tkrk gSA fu;U=.k pkVksZa ds ek/;e

ls mRiknd dks oLrq ds xq.k dks fu;fU=r djus esa

rFkk ekud ls fopyu dks lhfer djus esa vR;f/kd

lgk;rk izkIr gksrh gSA fu;U=.k pkVksZ ds ek/;e ls

lkf[;dh xq.k fu;U=.k dh fof/k dk foLrkj ls o.kZu

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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bdkbZ&4 esa fd;k x;k gSA

3-43-43-43-43-4 lkjka'k lkjka'k lkjka'k lkjka'k lkjka'k (Summary)

bl bdkbZ esa vkidks lkaf[;dh; xq.k fu;U=.k (Statistical

Quality Control) ds fo"k; esa tkudkjh nh xbZ gSA vkS|ksfxd mRiknu

ds {ks= esa mRikfnr oLrqvksa dh ,d#irk (Uniformity) ,oa xq.koRrk

(Quality) lnSo le#i (Homogeneus) jgsa bl ckr dk iz;kl mRiknd

fujUrj djrs jgrs gSaA ;gh fo"k; miHkksDrk dh ekax dk dsUnz fcUnq

jgrk gSA lkaf[;dh; xq.k fu;U=.k ds ek/;e ls mRiknd] oLrqvksa

dh xq.koRrk dks cuk, j[kus dk dk;Z djrk gSA blds ek/;e ls

mRiknd ds Lrj ij gh oLrqvksa dh Lohdk;Zrk (acceptability) vFkok

vLohdk;Zrk (rejectability) dk fu.kZ; gks tkrk gSA mRikfnr oLrq,a

tc mRiknd ds Lrj ij gh Lohdkj gks tkrh gSa rHkh mUgsa

miHkksDrk ds le{k izLrqr fd;k tkrk gSA miHkksDrk ds Lrj ls ;fn

oLrq,a vLohdkj dj nh tkrh gSa rks ;g mRiknd dh lk[k ,oa

izfr"Bk ds fy, izfrdwy gksrk gSA vkt ls oS'ohdj.k ds nkSj esa

tgka m|ksxksa dks vUrZjk"Vªh; izfrLi/kkZ dk lkeuk djrk iM+ jgk gS]

ogka bldk egRo vkSj Hkh c<+ x;k gSA oLrq,a xq.koRrk ds vk/kkj

ij vLohd̀r u gks vkSj xq.koRrk dh le:irk lnSo cuh jgs] bl

ckr dk /;ku lnSo j[kuk iM+rk gSA izR;sd mRiknu izfØ;k esa

xq.koRrk ds tks ekinaM gksrs gS mudk ikyu vo'; gksuk pkfg,A

,d ltx mRiknd oLrqvkss dks cktkj esa foØ; ds fy;s rHkh

izLrqr djrk gS tc oLrq,a iwoZfu/kkZfjr ekinaM ij [kjh mrjrh gSA

;fn okLro esa fdlh mRiknu izfØ;k dk voyksdu O;fDrxr

meebKÙekeâerÙe iegCe efveÙev$eCe
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#i ls fd;k tk, rks oLrqvksa esa vkil esa ,oa ekinaMksa ¼izeki½ ls

lnSo fopyu fn[kkbZ iM+sxkA fopj.k ds izeq[k dkj.k nSo vFkok

la;ksfxd dkj.k (chance or random causes) rFkk Li"V dkj.k

(assignable causes) gksrs gSaA nSo dkj.k ekuoh; fu;U=.k dh ifjf/

k ls ckgj gksrs gSa vkSj bUgsa LFkkbZ #i ls nwj ugha fd;k tk ldrk

gSA ;g izfØ;k esa vUrZfufgr gksrs gSaA fopj.k ds Li"V dkj.kksa dks

fpfUgr vFkok fufnZ"V fd;k tk ldrk gSA dkj.kksa dk fo'ys"k.k

djds mRiknu izfØ;k esa ifjorZu dj ds mUgsa Hkfo"; esa nwj fd;k

tk ldrk gSA fopj.k ds fo'ys"k.k vFkok ijh{k.k dks 'kr izfr'kr

fujh{k.k }kjk vFkok izfrn'kZ fujh{k.k }kjk fd;k tk ldrk gSA

'kr izfr'kr fujh{k.k ,d iw.kZ ,oa rkfdZd fof/k gS ijUrq ;g cgqr

gh NksVh izfØ;k esa gh lEHko gS] fØ;kRed #i ls ;g fof/k

vO;ogkfjd gksrh gSA izfrn'kZ fujh{k.k fof/k ,d O;ogkfjd fof/k

gksrh gS] ftlesa izfrn'kZ dks ;kǹfPNd :i ls pqudj mudk

ijh{k.k fd;k tkrk gSA

lkaf[;dh xq.k fu;U=.k dh izeq[k fof/k;ksa esa izfØ;k fu;U=.k

,oa mRikn fu;U=.k nks izeq[k fof/k;ka gSaA izfØ;k fu;U=.k ds

vUrxZr oLrqvksa dh xq.koRrk dk fu;U=.k mRiknu dh izfØ;k ds

nkSjku gh fd;k tkrk gSA mRiknu izfØ;k esa gh ;g lqfuf'pr

djus dk iz;kl fd;k tkrk gS fd mRiknu iwoZ fu/kkZfjr ekun.Mksa

(standards) ds vuq:i gksrk jgsA izfØ;k fu;U=.k rHkh lQy dgk

tk ldrk gS tc mRikfnr oLrqvksa dk ekud ls fopyu (deviation)

ux.; (negligible) gks vkSj og Hkh nSo dkj.kksa ls gks ftudk dksbZ Hkh

dkj.k fufnZ"V u fd;k tk ldsA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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izfØ;k fu;U=.k dks fu;U=.k pkVksZ (control charts) ds ek/;e

ls fØ;kfUor fd;k tkrk gSA ¼bdkbZ 4 esa bls foLr̀r #i ls of.kZr

fd;k x;k gSA½

mRikn fu;U=.k fof/k ds vUrxZr vfUre :i ls fufeZr oLrqvksa

(finished products) dk fujh{k.k fd;k tkrk gSA bl fof/k ds vUrxZr

oLrqvksa dks lewgksa ds #i esa Lohdkj vFkok vLohdkj fd;k tkrk gSA

oS'ohdj.k ds nkSj esa vk;kr ,oa fu;kZr ds lanHkZ esa Rofjr fu.kZ; ysus

iM+rs gS fd oLrq lewg dks Lohdkj fd;k tk, ;k u fd;k tk, vFkok

izsf"kr fd;k tk; vFkok u fd;k tk,A bu lc fo"k;ksa esa mRikn

fu;U=.k fof/k ds vUrxZr Lohd̀fr izfrn'kZu (acceptance sampling)

lgk;d fl) gksrh gSA mRikn fu;U=.k fof/k iwjh rjg ls izfrn'kZ

ijh{k.k ij vk/kkfjr gksrh gSA

mRiknd dks bl dk;Z ds fy, izfrn'kZ ijh{k.k dh ;kstuk

vius mís'; ds vuqlkj cukuh iM+rh gSA ,dy izfrn'kZu ;kstuk

(Single Sampling Plan)] nksgjh izfrn'kZu ;kstuk (Double Sampling

Plan) ,oa cgqizfrn'kZu ;kstuk (Multiple Sampling Plan) vkfn izeq[k

izfrn'kZu ;kstuk,a gksrh gSaA ifjpkfyr y{k.k oØ (Operating

Characterstic Curve) Hkh ,d fcUnqjs[kh; fof/k gS ftlesa foUnqjs[kh;

oØ ds }kjk oLrq lewg ds Lohdkj vFkok vLohdkj fd;s tkus dh

lEHkkouk dks n'kkZ;k tkrk gSA

bl izdkj ls vkius bl bdkbZ esa v/;;u fd;k fd lkaf[;dh;

xq.koRrk dk egRo d;k gS ,oa D;ksa bls viukuk mRiknd ,oa

miHkksDrk nksuksa ds fy;s ykHknk;d gksrk gSA

meebKÙekeâerÙe iegCe efveÙev$eCe
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3-53-53-53-53-5 'kCnkoyh 'kCnkoyh 'kCnkoyh 'kCnkoyh 'kCnkoyh (Terminology)

1-1-1-1-1- lkaf[;dh; xq.k fu;U=.k lkaf[;dh; xq.k fu;U=.k lkaf[;dh; xq.k fu;U=.k lkaf[;dh; xq.k fu;U=.k lkaf[;dh; xq.k fu;U=.k (Statistical Quality Control)%&%&%&%&%&

mRikfnr oLrqvksa dh xq.koRrk] ,d#irk ,oa le#irk dks

cuk, j[kus ds iz;kl dh fof/kA

2-2-2-2-2- Lohd`fr Lohd`fr Lohd`fr Lohd`fr Lohd`fr (Acceptance)%&%&%&%&%&

mRikfnr oLrqvksa lewg dh ekunaM+ksa ij [kjk mrjus ds ckn]

vkiwfrZ ds fy, Lohd̀frA

3-3-3-3-3- vLohd`fr vLohd`fr vLohd`fr vLohd`fr vLohd`fr (Rejection)%&%&%&%&%&

mRikfnr oLrq lewg dh ekunaM+ksa ij [kjk u mrjus ds ckn

vLohd̀frA

4-4-4-4-4- oLrq lewg oLrq lewg oLrq lewg oLrq lewg oLrq lewg (Lots)%&%&%&%&%&

mRikfnr oLrqvksa dk ,d lewg

5-5-5-5-5- fopj.k fopj.k fopj.k fopj.k fopj.k (Variance)%&%&%&%&%&

mRikfnr bdkbZ dh iwoZfu/kkZfjr ekun.Mksa ls fHkUurk

6-6-6-6-6- 'krizfr'kr fujh{k.k 'krizfr'kr fujh{k.k 'krizfr'kr fujh{k.k 'krizfr'kr fujh{k.k 'krizfr'kr fujh{k.k (Centperecent Inspection)%&%&%&%&%&

mRiknu dh izR;sd bdkbZ dk O;fDrxr voyksdu

7-7-7-7-7- izfrn'kZ fujh{k.k izfrn'kZ fujh{k.k izfrn'kZ fujh{k.k izfrn'kZ fujh{k.k izfrn'kZ fujh{k.k (Sample Inspection)%&%&%&%&%&

mRiknu dh dqN bdkbZ;ksa dk ;kǹfPNd #i ls fujh{k.k

8-8-8-8-8- izfØ;k fu;U=.k izfØ;k fu;U=.k izfØ;k fu;U=.k izfØ;k fu;U=.k izfØ;k fu;U=.k (Process Control)%&%&%&%&%&

mRiknu dh izfØ;k ds nkSjku gh xq.koRrk dk fu;U=.k

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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9-9-9-9-9- mRikn fu;U=.k mRikn fu;U=.k mRikn fu;U=.k mRikn fu;U=.k mRikn fu;U=.k (Product Control)%&%&%&%&%&

mRikfnr oLrq lewg dh xq.koRrk dk fu;U=.k

10-10-10-10-10- Lohd`fr izfrn'kZu Lohd`fr izfrn'kZu Lohd`fr izfrn'kZu Lohd`fr izfrn'kZu Lohd`fr izfrn'kZu (Acceptance Sampling)%&%&%&%&%&

izfrn'kZ fujh{k.k ds vk/kkj ij oLrq lewg dh Lohd̀frA

11-11-11-11-11- ,dy izfrn'kZu ,dy izfrn'kZu ,dy izfrn'kZu ,dy izfrn'kZu ,dy izfrn'kZu (Single Sampling)%&%&%&%&%&

oLrq lewg esas ls dqN bdkb;ksa dk ,d izfrn'kZA

12-12-12-12-12- nksgjk izfrn'kZu nksgjk izfrn'kZu nksgjk izfrn'kZu nksgjk izfrn'kZu nksgjk izfrn'kZu (Double Sampling)%&%&%&%&%&

oLrq lewg esas ls dqN bdkb;ksa dk nwljk izfrn'kZA

3-63-63-63-63-6 LovH;kl iz'u LovH;kl iz'u LovH;kl iz'u LovH;kl iz'u LovH;kl iz'u (Self Exercise Questions)

1- lkaf[;dh; xq.k fu;U=.k ls D;k vk'k; gS\ blds fofHké

vk;keksa dh O;k[;k dfj,A (What is meant by Statistical Quality

Control? Explain its various dimensions).

2- ;kǹfPNd dkj.k vkSj Li"V dkj.kksa dks Li"V dfj,A xq.k

fu;U=.k fof/k esa buds egRo dks le>kb,A (Explain in

random causes and assignable causes. Explain their impotance

in quality control).

3- izfØ;k fu;U=.k ,oa mRiknd fu;U=.k esa varj Li"V dfj,A

(Differentiate between process and product control).

4- Lohd̀fr izfrn'kZu ls D;k vk'k; gS\ bldh fofHké ;kstukvksa

dk mYys[k dfj,A (What is meant by acceptance sampling?

mention its various plans).

meebKÙekeâerÙe iegCe efveÙev$eCe
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5- ,dy izfrn'kZu ;kstuk ,oa nksgjh izfrn'kZu ;kstukvksa dks

foLrkj ls fyf[k,A (Explain in detail about the single sampling

plan and double sampling plans).

3-73-73-73-73-7 mi;ksxh iqLrdsa mi;ksxh iqLrdsa mi;ksxh iqLrdsa mi;ksxh iqLrdsa mi;ksxh iqLrdsa (Suggested Readings)

1. Garrett. Herery. E., (2007), Statistics in Psychology and

Education, Kalyani Publishers, New Delhi.

2. Gupta, S.C. (2005), Fundamentals of Statistics, Himalya

Publishing House, Mumbai.

3. Hooda. R.P., (2003), Statistics for Business and Economics,

Macmillan India Ltd., New Delhi.

4. 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

fu;U=.k pkVZ dh lajpukfu;U=.k pkVZ dh lajpukfu;U=.k pkVZ dh lajpukfu;U=.k pkVZ dh lajpukfu;U=.k pkVZ dh lajpuk

bdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kkbdkbZ dh :ijs[kk

4-0 mís';

(Objectives)

4-1 ifjp;

(Introduction)

4-2 fu;U=.k pkVksZa dh vo/kkj.k ,oa vFkZ

(Meaning and Concept of Control Charts)

4-2-1 dsUnzh; js[kk

(Central Line-C.L.)

4-2-2 Åijh fu;U=.k lhek

(Upper Control Limit-U.C.L.)

4-2-3 fuEu fu;U=.k lhek

(Lower Control Limit-L.C.L.)

4-3 fu;U=.k pkVksZa ds izdkj

(Types of Control Charts)

4-4 pj ledksa ds fy;s fu;U=.k pkVZ

(Control Chart for Variables)

4-4-1 ek/; ds fy;s fu;U=.k pkVZ vFkok XpkVZ

(Control Chart For Mean or X Chart)

4-4-2 foLrkj ds fy;s fu;U=.k pkVZ vFkok R pkVZ

(Control Chart For Range or R Chart)

4-4-3 izeki fopyu ds fy;s fu;U=.k pkVZ vFkok σ pkVZ

(Control Chart For Standard Deviation or σ Chart)

4-5 xqa.k leadks ds fy;s fu;U=.k pkVZ
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(Control Chart for Attributes)

4-5-1 va'k nks"kiw.kZ bdkb;ksa dk fu;U=.k pkVZ vFkok p

pkVZ

(Control Chart For Fraction Defectives or p Chart)

4-5-2 nks"kiw.kZ bdkb;ksa dh la[;k dk fu;U=.k pkVZ vFkok

np pkVZ

(Control Chart For Number of Defectives or np

Chart)

4-5-3 izfrbdkbZ nks"kksa dh la[;k dk fu;U=.k pkVZ vFkok

C pkVZ

(Control Chart For Number of Defectives Per Unit

or C Chart)

4-6 lkjka'k

(Summary)

4-7 'kCnkoyh

(Terminology)

4-8 LovH;kl iz'u

(Self Exercise Questions)

4-9 mi;ksxh iqLrdsa

(Suggested Readings)

4-04-04-04-04-0 mís'; mís'; mís'; mís'; mís'; (Objectives)

bl bdkbZ dk v/;;u djus ds mijkUr vki

• izfØ;k fu;U=.k ds lcls egRoiw.kZ midj.k fu;U=.k pkVZ

dh vo/kkj.kk dk Kku izkIr dj ldsaxs]

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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• mRiknu dh izfØ;k ds nkSjku gh mRikfnr fd, tkus okyh

oLrqvksa dh xq.koRrk dks fu;fU=r djus esa fu;U=.k pkVksZa

dh Hkwfedk dk fo'ys"k.k dj ldsaxs]

• dsUnzh; js[kk] Åijh fu;U=.k lhek ,oa fuEu fu;U=.k lhek

dh vo/kkj.kk ls ifjfpr gks ldsaxs]

• pj leadksa ,oa xq.k leadks ds fy;s cuk, tkus okys fofHkUu

pkVksZa ds ckjs esa tkudkjh izkIr djsaxs]

• fdlh mRiknu izfØ;k ds lUnHkZ esa fu;U=.k pkVksZa dh

lajpuk dj ldsaxsA

4-14-14-14-14-1 ifjp; ifjp; ifjp; ifjp; ifjp; (Introduction)

bdkbZ 3 esa vkius v/;;u fd;k Fkk fd izfØ;k fu;U=.k]

lakf[;dh; xq.k fu;U=.k dh ,d ,slh fof/k gS ftlds }kjk

mRiknu dh izfØ;k ds nkSjku gh mRikfnr gksus okyh oLrq dk xq.k

fu;U=.k djus dk iz;kl fd;k tkrk gSA bl fof/k esa bl ckr ij

cy fn;k tkrk gS fd mRikfnr oLrq, iwoZ fu/kkZfjr ekunaMksa ds

vuq#i gksA ;fn mRiknu ekud ds vuq#i ugha gks jgk gS rks ;g

fof/k] mRiknu dks LFkfxr dj] mls la'kksf/kr dj iquZizkjEHk djus

ij dsfUnzr djrh gSA izfØ;k fu;U=.k fof/k fu;U=.k pkVksZ ds ek/

;e ls izHkko'kkyh #i ls fØ;kfUor dh tkrh gSA

fu;U=.k pkVZ ¼ekufp=] vFkok lkj.kh½ ,d ,slk mik; gS

ftlds ek/;e ls] mRiknu izfØ;k ds vlkekU; fopyuksa dks

efveÙev$eCe Ûeeš& keâer mebjÛevee
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fpfgUr fd;k tkrk gSA ;g ,d izdkj dk fcUnqjs[k gksrk gS tks

mRikfnr bdkb;ksa dh xq.kksa dh fn'kk ,oa lhekvksa dks iznf'kZr

djrk gS] ftlds vk/kkj ij mRiknu dks tkjh j[kus ;k la'kksf/kr

djus ds fo"k; esa fu.kZ; fy;k tkrk gSA fu;U=.k pkVksZa dh lgk;rk

ls mRiknu ds iwoZ fu/kkZfjr ekunaMksa dks cgqr lhek rd izkIr

fd;k tk ldrk gSA buds }kjk mRiknd dks ;g irk pyrk jgrk

gS fd mRiknu dh xq.koRrk fu;U=.k esa gS vFkok ughaA

4-24-24-24-24-2 fu;U=.k pkVksZa dh vo/kkj.k ,oa vFkZfu;U=.k pkVksZa dh vo/kkj.k ,oa vFkZfu;U=.k pkVksZa dh vo/kkj.k ,oa vFkZfu;U=.k pkVksZa dh vo/kkj.k ,oa vFkZfu;U=.k pkVksZa dh vo/kkj.k ,oa vFkZ
(Meaning and Concept of Control Charts)

vki tkurs gSa fd fu;U=.k pkVZ okLro esa ,d fcUnqjs[kh;

izLrqfr gksrh gS] ftldh jpuk ljyrk ls dh tk ldrh gSA blesa

og lhek,a nzf"Vxr gksrh gSa ftuds Hkhrj ;fn mRiknu dks

fu;fU=r j[kk tk, rks mRikfnr oLrqvksa esa okafNr xq.koÙkk izkIr

dh tk ldrh gSA

fu;U=.k pkVZ ds fcUnqjs[k esa rhu izeq[k {kSfrt lekukUrj

js[kk,a (Horizontal parallel Lines) gksrh gS ftuds b/kj&m/kj vFkok

Åij uhps mRikfnr fd;s tkus okyh oLrqvksa ls fy;s x;s izfrn'kksZa

ls lEcfU/kr eki vafdr fd;s tkrs gSaA {kSfrt js[kk,a fuEu gksrh

gSa&

4-2-14-2-14-2-14-2-14-2-1 dsUnzh; js[kk dsUnzh; js[kk dsUnzh; js[kk dsUnzh; js[kk dsUnzh; js[kk (Central Line-C.L.)

tSlk fd uke ls Li"V gS fd] dsUnzh; js[kk fu;U=.k pkVZ ds

fcUnqjs[k ds e/; esa LFkkfir gksrh gSA dsUnzh; js[kk voyksfdr fd;s

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)
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x;s izfrn'kksZa ds ekiksa ds ek/; µ ¼ftls cM+k ek/;&grand average

Hkh dgrs gSa vkSj X ds }kjk Hkh bafxr djrs gSa½ dks iznZf'kr djrh

gSA ;g dsUnzh; js[kk mRiknu ds iwoZ fu/kkZfjr ekud ds Lrj dks

iznf'kZr djrh gSA ;fn mRiknu vkn'kZ #i ls gks jgk gks vkSj

ekudksa ds vuq#i gks rks fy;s izfrn'kksZa ds lHkh ewY; blh js[kk ij

vafdr gks tk,xsaA okLro esa ,sls vkn'kZ dks izkIr ugha fd;k tk

ldrk gS] dqN u dqN fopyu vo'; nzf"Vxkspj gksrk gS Hkys gh

og nSo dkj.kksa ls gh D;ksa u gksA

4-2-24-2-24-2-24-2-24-2-2 Åijh fu;U=.k lhek Åijh fu;U=.k lhek Åijh fu;U=.k lhek Åijh fu;U=.k lhek Åijh fu;U=.k lhek (Upper Control Limit-U.C.L.)

Åijh fu;U=.k lhek js[kk] fu;U=.k pkVZ ds fcUnqjs[k esa

dsUnzh; js[kk ls Åij dh vksj LFkkfir gksrh gSA Åijh fu;U=.k

lhek ;g bafxr djrh gS fd ekud ls fdruk /kukRed fopyu

Lohdkj fd;k tk ldrk gSA lekU;r;% ek/; esa izeki fopj.k dk

rhu xquk tksM+ (µ+3σ) dj Åijh fu;U=.k dh lhek fu/kkZfjr dj

yh tkrh gS vkSj mls fcUnqjs[k ij vafdr dj Åijh fu;U=.k lhek

js[kk izkIr dj yh tkrh gSA

4-2-34-2-34-2-34-2-34-2-3 fuEu fu;U=.k lhek fuEu fu;U=.k lhek fuEu fu;U=.k lhek fuEu fu;U=.k lhek fuEu fu;U=.k lhek (Lower Control Limit-L.C.L.)

fuEu fu;U=.k lhek js[kk fu;U=.k pkVZ ds fcUnqjs[k esa

dsUnzh; js[kk ls uhps dh vksj LFkkfir gksrh gSA ekud ls Lohdk;Z

_.kkRed fopyu dks ;g iznf'kZr djrh gSA

ek/; ls izeki fopj.k dk 3 xquk ?kVk (µ−3) dj fuEu

fu;U=.k lhek fu/kkZfjr dh tkrh gS ,oa mls fcUnq js[k ij js[kk ds

efveÙev$eCe Ûeeš& keâer mebjÛevee
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#i esa vafdr dj fn;k tkrk gSA

fu;U=.k pkVZfu;U=.k pkVZfu;U=.k pkVZfu;U=.k pkVZfu;U=.k pkVZ

Control Chart

izfrn'kZ

;gka ij ,d ckr vkidks Lej.k djuk gksxk fd nSfod vk/

kkj ij pqus x, izfrn'kksZa dh bdkb;ksa dh ekiksa ds ek/; dk izfn'kZu

lkekU; forj.k (normal distribution) ds vuq#i gh gksrk gSA

blhfy;s tc ,sls izfrn'kksZa ds cM+s ek/; ( Xor µ) esa ± 3 σ dh

lhek, Kkr dh tkrh gSa rks mudk oØ lkekU; forj.k oØ

(Normal Distribution Curve) ds vuq#i gksrk gSA ,slk oØ ?kaVs

(Bell) ds vkdkj dk gksrk gSA ;g 3σ dh lhek,a bl ekU;rk ij

vk/kkfjr gSa fd ;fn ,d pj x ¼tgka µ ek/; gks vkSj σ izeki

fopyu gks½ lkekU; #i ls forfjr gS rks bl ckr dh lEHkkouk

cyorh gksxh fd tc mldk nSo #i ls voyksdu fd;k tk,xk

rks og forj.k µ ± 3σ vFkkZr~ 99-73 izfr'kr rd nksuksa vksj fn[kkbZ

iM+sxkA O;ogkfjd #i ls fu;U=.k lhekvksa dk fu/kkZj.k µ ± 3σ ds

}kjk gksrk gSA ,slk blfy, gksrk gS fd 99-73 izfr'kr izfrn'kZ

bdkb;ksa dk forj.k bUgha lhekvksa ds vUrxZr gskrk gSA tks izfrn'kZ

fcUnq bu lhekvksa ds ckgj pys tkrs gSa mUgsa lkFkZd eku fy;k

        µ+3σ      

       

 

U.C.L. 

      

 

 

µ 
     

 

C.L. 

       

          

µ−3σ 

     

 

L.C.L. 

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)

43

tkrk gSA tks ;g bafxr djrk gS fd fopyu dk dkj.k nSfod u

gksdj Li"V vFkok fufnZ"V gSA tc lHkh izfrn'kksZa dk QSyko bu

lhekvksa ds vUnj gksrk gS rks muds fopj.k dks lkFkZd ugha ekuk

tkrk gS vkSj mudk dksbZ dkj.k fufnZ"V vFkok Li"V ugha oju~ nSo

gksrk gSA

fØ;kRed Lrj ij ;fn fopkj djsa rks bldh iz.kkyh ;g gS

fd le;&le; ij mRiknu dh izfØ;k ls mRikfnr dh tkus okyh

oLrqvksa ls izfrn'kksZa dks fy;k tkrk gS vkSj mudh ekiksa dks fu;U=.k

pkVZ ds fcUnqjs[k ij vafdr dj fn;k tkrk gSA ;fn vafdr eki

fu;U=.k lhekvksa ¼Åijh fu;U=.k lhek U.C.L. ,oa fuEu fu;U=.k

lhek L.C.L.½ ds Hkhrj gSa rks ,slk ekuk tkrk gS mRiknu dh

izfØ;k fu;U=.k esa gS vkSj tks Hkh fopj.k ¼fu;U=.k lhekvksa ds

Hkhrj½ gS og la;ksx vFkok nSo dkj.kksa ls gSa] vkSj vifjgk;Z

(Inevitable) gSA ftl {k.k eki Åijh fu;U=.k lhek (U.C.L.) ls

Åij pys tkrs gksa vFkok fuEu fu;U=.k lhek (L.C.L.) ls uhps

pys tkrs gksa] rks ;g ekuuk iM+rk gS fd fopyu (Variation or

deviation) ds Li"V vFkok fufnZ"V dkj.k gSA ,slh fLFkr esa mRiknu

izfØ;k dks LFkfxr dj fopyu ds dkj.kksa dks fpfgUr fd;k tkuk

pkfg, ,oa mudk fo'ys"k.k dj mudks nwj djus ds ckn mRiknu

iquZpkfyr fd;k tkuk pkfg,A

bl lanHkZ esa dHkh&dHkh ,slh fLFkfr vk tkrh gS tc eki ds

fcUnq ds lhekvksa ds Hkhrj gksrs gq, Hkh mRiknu LFkfxr dj

fo'ys"k.k fd;k tkrk gSA ,slk rc gksrk gS tc vafdr fcUnqvksa dk

QSyko lkekU; u gks vFkkZr~ ,d gh fn'kk dh vksj gks vFkok ,d gh

vuqØe esa gksA ,slh fLFkr Hkfo"; esa vkus okys fdlh fo'ks"k nks"k dh

lwpd Hkh gks ldrh gS] vr% bls misf{kr ugha djuk pkfg,A ,slh

efveÙev$eCe Ûeeš& keâer mebjÛevee
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fLFkr dk fo'ys"k.k vo'; djuk pkfg, vkSj dkj.kksa dks nwj djus

dk iz;kl djuk pkfg,A

4-34-34-34-34-3 fu;U=.k pkVksZ a izdkjfu;U=.k pkVksZ a izdkjfu;U=.k pkVksZ a izdkjfu;U=.k pkVksZ a izdkjfu;U=.k pkVksZ a izdkj (Types of Control Charts)

vki tkurs gS fd lead nks izdkj ls oxhZd̀r fd;s tkrs gSa]

(i) pj lead ,oa (ii) xq.k leadA pj lead og gksrs gSa ftuds

foLrkj vFkok egRo dk ekiu okLrfod #i ls fd;k tk ldrk

gS tSls O;fDr;ksa ds fdlh lewg dh yEckbZ vFkok otu dk ekiu]

mudh vk; vFkok O;;] ;k Jfedksa dh la[;k ,oa mudk ikfjJfed

bR;kfnA ,sls leadksa dk ekiu 'kq)rk ds lkFk fd;k tk ldrk gSA

xq.k lead og gksrs gSa ftuds foLrkj vFkok egRo dk ekiu

djuk lEHko ugha gksrk gSA ,sls ekeyksa esa O;fDr;ksa ds lewg ds

fdlh fo'ks"k xq.k dh mifLFkr vFkok vuqifLFkr dk v/;;u fd;k

tk ldrk gS] tSls ikxyiu] xwaxk ,oa cgjk gksuk] bekunkjh

bR;kfnA ikxyiu] xwaxk ,oa cgjk gksuk fdl lhek rd gS ;g

la[;kRed #i ls ekfir ugha fd;k tk ldrk gSA ,sls leadksa

¼xq.k½ dh la[;k dh fxurh gh dh tk ldrh gSA

fu;U=.k pkVZ dh fof/k] pj lead ,oa xq.k lead] nksuksa gh

izdkj ds leadksa ds fo"k; esa] iz;ksx dh tkrh gSA pj ledksa ds

fy;s] ek/; pkVZ ( XpkVZ) izeki fopyu pkVZ (σ pkVZ) ,oa foLrkj

pkVksZa (R-Chart) dh lajpuk dh tkrh gSA xq.k ledksa ds fo"k; esa

va'k nks"kiw.kZ bdkbZ;ksa ds vuqikr dk pkVZ (p-Chart)] nks"kksa dh

la[;k dk pkVZ (C-Chart) ,oa nks"kiw.kZ bdkb;ksa dh la[;k dk pkVZ

(np Chart) dh lajpuk dh tkrh gSA

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)
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4-44-44-44-44-4 pj ledksa ds fy;s fu;U=.k pkVZ pj ledksa ds fy;s fu;U=.k pkVZ pj ledksa ds fy;s fu;U=.k pkVZ pj ledksa ds fy;s fu;U=.k pkVZ pj ledksa ds fy;s fu;U=.k pkVZ (Control Chart for

Variables)

pj ledksa ds ekeysa esa lkaf[;dh; xq.k fu;U=.k dh ifjf/k

esa dsUnzh; izòfRr ds eki tSls ek/; rFkk] fo"kerk ds eki tSls

foLrkj ,ao izeki fopyu] dk fu;U=.k lfEefyr fd;k tkrk gSA

;gka ij ;g iwokZuqekfur fd;k tkrk gS fd lHkh pjksa dk forj.k

lekU; gSA pj ledksa ds fy, ek/; pkVZ vFkok XpkVZ] foLrkj

pkVZ vFkok R-pkVZ rFkk izeki fopyu pkVZ vFkok σ pkVZ cuk,

tkrs gSaA

4-4-14-4-14-4-14-4-14-4-1 ek/; ds fy;s fu;U=.k pkVZ vFkok ek/; ds fy;s fu;U=.k pkVZ vFkok ek/; ds fy;s fu;U=.k pkVZ vFkok ek/; ds fy;s fu;U=.k pkVZ vFkok ek/; ds fy;s fu;U=.k pkVZ vFkok XpkVZpkVZpkVZpkVZpkVZ
(Control Chart For Mean or X Chart)

mRiknu izfØ;k ls fy, x;s fofHkUu izfrn'kZ bdkb;ksa

ds la[;kRed ekiksa ds ek/; fu;U=.k lhek esa gSa fd ugha ;g ns[kus

ds fy, X      pkVZ dh lajpuk dh tkrh gSaA nwljs 'kCnksa esa dgk tk,

rks X      pkVZ] eq[;r% mRiknu izfØ;k ds ek/;ksa ds mPpkopu dk

voyksdu djus ds fy,] cuk, tkrs gSaA blds ek/;e ls izfrn'kZ

ek/; dk lexz ek/; ls fopj.k Kkr fd;k tkrk gS rFkk ;g Kkr

fd;k tkrk gS fd tks fopj.k gSa mudk dkj.k nSo gS vFkok fufnZ"V

gSaA X      pkVZ dh lajpuk dh fof/k fuEu izdkj ls gS&

¼i½ loZizFke] mRiknu izfØ;k ls nSo #i ls izfrn'kZ bdkb;ksa

dk p;u djds mudk ekiu dq'ky ,oa vuqHkoh gkFkksa

}kjk fd;k tkuk pkfg,A

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
(Yeeie-2)
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¼ii½ izfrn'kZu ds NksVs&NksVs lewg nSo #i ls bl izdkj

cukus pkfg, fd lewg dh izR;sd bdkbZ ds p;u gksus dh

lEHkkouk leku gksA  izfrn'kZ lewg esa bdkb;ka mfpr

la[;k esa gksuh pkfg,A ;g mfpr la[;k fdruh gksxh ;g

lexz ds vkdkj rFkk oLrqvksa dh izd̀fr ,oa xq.koRrk ij

fuHkZj djrk gSA lkekU;r% fdlh Hkh izfrn'kZ esa de ls

de 5 bdkb;ka gksuh pkfg,A izkjEHk esa izfrn'kZ cM+k gks

ldrk gS ij tSls&tsls og lhekvksa ds Hkhrj fLFkr ik,

tk,xsa rks mudk vkdkj NksVk fd;k tk ldrk gSA

¼iii½ fofHkUu izfrn'kZ dh la[;kRed ekiksa dk lekUrj ek/;

Kkr fd;k tkrk gSA

n

X
X

∑
=

¼iv½ lHkh izfrn'kZ ek/;ksa dk ek/; ¼cM+k ek/;½ Kkr fd;k

tkuk&

k dh la[;kZizfrn'

Sample)(No.of    

X
X

∑

dsUnzh; js[kk blh X ij fLFkr gksrh gSA

¼v½ fofHkUu izfrn'kksZa ds foLrkj dk ek/; Kkr djuk&

Samples)  of  (No

R
R

k dh la[;kksZaizfrn'
∑

¼vi½ fu;U=.k lhek,a Kkr djuk&

efveÙev$eCe Ûeeš& keâer mebjÛevee
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eku yhft, fd lexz dk ek/; µ gS vkSj izeki fopyu σ

gSA

E  = µ ¼ E X  = Xdk vuqekfur ewY;½

SE of X  =  
n

σ

   ¼ Xdk izeki foHkze½

vr% Åijh fu;U=.k lhek U.C.L. = µ + 
n

3σ

fuEu fu;U=.k lhek L.C.L. = µ − 
n

3σ

;fn 
n

3
=A rks lhek,a = µ  ± Aσ

n

3
ds ewY; fofHkUu izfrn'kZ vkdkj ds fy, bdkbZ ds vUr esa

nh xbZ lkj.kh ls izkIr fd;s tk ldrsa gSaA

;fn µ rFkk σ ds ewY; u irk gks rks muds LFkku ij muds

vuqekfur ewY; j[ks tk ldrs gSaaA bls fuEu izdkj ls

fd;k tk ldrk gS&

R
nd

3
X

n

1

d

R
3X
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±

= X ± A2R  ;gka A2= 










nd

3
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R = izfrn'kksa ds foLrkj dk ek/;

X = µ lexz ek/;

R /d2 = izeki fopyu

metÛekeâebkeâ SJeb iegCe efveÙev$eCe
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d2 fLFkj dkjd ftlds ewY; fofHkUu izfrn'kZ vkdkj ds

fy, bdkbZ ds vUr esa nh xbZ lkj.kh ls izkIr fd;s tk

ldrs gSaA

A2 ds ewY; fofHkUu la[;kvksa ds fy, lkj.kh ls izkIr fd;s

tk ldrs gSA

vr%

Åijh fu;U=.k lhek UCL = X  + A2R

fuEu fu;U=.k lhek LCL = X  − A2R

(vii) izeki fopyuksa ds ek/; ds vk/kkj ij Hkh fu;U=.k lhek,a

fuEu izdkj ls Kkr dh tk ldrh gSa&

lhek,a σAX 1±=

nC

3

σ

1

n

3σ
A

n

3σ
σA

2

1

1

=

×







=

=

¼C2dk ewY; Hkh lkj.kh ls izkIr fd;k tk ldrk gS½

(viii) XpkVZ dh lajpuk djuk&X Hkqtk{k ij izfrn'kksZa dh

la[;k ,oa Y dksfV v{k ij xq.koRrk dk Lrj ¼ek/;

ewY;½ dks fn[kk;k tk,xkA izfrn'kksZa ds ek/; X 1 X 2.....dks

fcUnqvksa }kjk vafdr fd;k tk,xkA

efveÙev$eCe Ûeeš& keâer mebjÛevee


