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8-8 Jà[kyk lwpdkad ;k vk/kkj ls Jà[kykc) lwpdkad
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ifjp;

Lo-vf/kxe
ikB~; lkexzh 1

fVIi.kh

ifjp;

izkphu dky esa lkaf[;dh dks flQZ 'kklu dyk dk foKku ekuk tkrk Fkk vkSj
bldk iz;ksx vijk/kksa] lSU; {kerk] tula[;k vkSj laifÙk bR;kfn ls lacaf/kr
lwpukvksa dks ,df=r djds lSU; vkSj jktLo laca/kh ;kstukvksa dks cukus esa
fd;k tkrk FkkA ijUrq vktdy ;g flQZ iz'kklfud O;oLFkk dk miksRikn ugha
jg x;k gS] ijUrq ;g lHkh foKkuksa] lkekftd] HkkSfrd vkSj izkd`frd foKkuksa dks
vkfo"V djrk gS] vkSj fofHkUu {ks=ksa tSls& df̀"k] m|ksx] lekt'kkL=]
ck;ksesVªh] ;kstuk] vFkZ'kkL=] O;olk;] izca/ku] chek] ys[kk'kkL= vkSj ys[kk ijh{k.k
esa Hkh bldk foLr̀r iz;ksx gksrk gSA lkaf[;dh ¼lS)kfUrd vkSj fof/k;k¡½ dk
iz;ksx ljdkjksa ;k O;olkf;d ;k izca/ku laLFkkuksa }kjk Hkfo"; dh dk;Z ;kstukvksa
vkSj dk;Zuhfr r; djus esa foLrr̀ :i ls fd;k tkrk gSA cgqr gn rd]
vk/kqfud lE;rk lkaf[;dh lE;rk cu pqdh gS vkSj ,p-th- osYl ds 'kCnksa esa]
^^lkaf[;dh; lksp ,d fnu ukxfjdrk ds fy, mruh gh vko';d vkSj
izHkko'kkyh gks tk,xh ftruh fd i<+us vkSj fy[kus dh {kerkA** ;g lkspuk
djhc-djhc vlaHko gS] ekuoh; fØ;k-dykiksa dk dksbZ {ks= tgk¡ lkaf[;dh us
izos'k uk fd;k gksA foxr o"kks± esa lkaf[;dh foKku ds fo"k; us bruh izxfr dj
yh gS fd lkaf[;dh fof/k;ksa dk izkFkfed Kku cgqr lkjs mPp f'k{kk vkSj
O;olkf;d dkslks± ds lkekU; v/;;u ds ikB~;Øe dk ,d Hkkx cu pqdk gSA

fgUnh Hkk"kk esa izLrqr iqLrd ,d larqfyr ijUrq fuf'pr vo/kkj.kk ds lkFk
fy[kh xbZ gS fd ;g Hkkjrh; fo'ofo|ky;ksa ds ch-dkWe- ¼lfClfM;jh vkSj vkWulZ½
ch-,- vFkZ'kkL= ¼lfClfM;jh vkSj vkWulZ ds Nk=ksa ds ikB~;-iqLrd (Text Book)
dh vko';drk iwjh djsA bl iqLrd dks fy[kus dk eq[; mís'; gS lkaf[;dh ds
fl)kUrksa] fof/k;ksa vkSj rduhdksa dh Li"V ljy] O;ofLFkr vkSj lgt xzká
vfHkO;fDrdj.k fo'ks"kr;k O;olkf;d 'kkL= vkSj vFkZ'kkL= esa iz;kl fd;k x;k
gS fd ,d izklafxd fo"k; dh izkFkfed Li"V O;k[;k ls 'kq: fd;k tk, vkSj
vkxs tfVy vkSj rc dfBu iz'uksa dh tfVyrkvksa dk o.kZu fd;k x;k gSA
lkaf[;dhfonksa }kjk lcls izpfyr iz;qDr fof/k;ksa vkSj rduhdksa ds vuqiz;ksx ij
tksj fn;k x;k gSA bl iqLrd dks fy[kus esa ikjn'khZ 'kSyh vkSj ljy vfHkO;fDr
esjs nks mís'; jgs gSaA xf.krh; tfVyrk dks tgk¡ rd laHko gks ldk gS Vkyus
dh dksf'k'k dh xbZ gSA tgk¡ okafNr gS] ladsrk{kjksa vkSj ikfjHkkf"kd 'kCnksa dk
Li"V :i ls o.kZu fd;k x;k gS vkSj rc lHkh xf.krh; pj.kksa dk foLrkjiwoZd
o.kZu fd;k x;k gSA

dbZ izk:fid iz'u tks vf/kdrj fofHkUu fo'ofo|ky;h iz'u i=ksa ls fy;k
x;k gS vkSj mls ljy :i esa lkf/kr fd;k x;k gSA rkfd Nk=ksa dks iz'uksa ds
gy ds fofHkUu rduhdksa ls vfHkn'kZu gks tk, rkfd mUgsa fl)kUrksa ds
ewyHkwr vo/kkj.kkvksa vkSj buds vuqiz;ksx dh csgrj vkSj vk|ksikar le> vk
tk,A blds vfrfjDr] ikBdksa dks fo"k;-oLrq dh mfpr xq.k-foospu muds vkRe
fo'okl dks etcwr djus ds fy, dbZ lrdZrk iwoZd Js.khc) iz'uksa tks fofHkUu
fo'ofo|ky; ds iz'u i=ksa ls yh xbZ gSa iz'uekyk ds :i esa izR;sd v/;k; ds
var esa nh xbZ gSaA iz'uekyk esa iz'uksa ds mÙkj izR;sd iz'u ds var esa nh xbZ gSA



ifjp;

2

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

bl iqLrd esa fososfpr izklafxd fo"k;ksa dks ugha fxuk,axs pw¡fd fo"k; lwph esa
ljljh fuxkg Mkyus ij bldk cks/k gks tk,xkA v/;k; 2 ls 5 rd o.kZukRed
lkaf[;dh dks lefiZr gS ftlesa dqN vfHky{k.kksa ;Fkk vkSlr] vifdj.k] ddqnrk]
lglaca/k bR;kfn la[;kRed lead dk fooj.k gSA lkaf[;dh; rduhdksa esa dbZ
vk/kqfud fodkl ds ckotwn] iqjkus izklafxd fo"k; tSls oxhZdj.k vkSj lkj.kh;u
¼v/;k; 2½ vkSj fp=e; vkSj js[kh; oxhZdj.k ¼v/;k; 5½ foLrkj ls of.kZr fd;k
x;k gSA pw¡fd vkt Hkh ljdkjh vkSj O;olkf;d izfr"Bkuksa esa dkQh lkaf[;dh;
dk;Z blh ij vk/kkfjr gSaA vkfFkZd vkSj O;olkf;d la[;kvksa ds fo'ys"k.k ds
oSKkfud midj.k ds :i esa lkaf[;dh; fof/k;ksa dk iz;ksx v/;k; 8 ¼lwpdkad½
vkSj v/;k; 5 ¼dky Js.kh fo'ys"k.k½ esa of.kZr fd;k x;k gSA

,d izeq[k fo'ks"k ckr gS ifjHkkf"kd 'kCnksa ds iz;ksx esa ,d:irk dk gksukA
bl ikfjHkkf"kd 'kCnkoyh dks vuqiz;ksx ds nf̀"Vdks.k ls Hkkjr ljdkj ds
oSKkfud vkSj rduhdh 'kCnkoyh vk;ksx] dsUnzh; fgUnh funs'kky;] ubZ
fnYyh }kjk izdkf'kr ls p;fur gSA Hkkjrh; fo'ofo|ky;ksa vkSj dsUnz rFkk jkT;
yksd lsok vk;ksx }kjk bUgha 'kCnksa dk iz;ksx gksrk gSA

MkW- vjfoUn dqekj flag
,e-,- ¼lkaf[;dh½ iVuk fo'ofo|ky;

ih-,p-Mh-
,lksfl,V izksQslj] lkaf[;dh foHkkx]

,l-,u-,l-vkj-ds-,l- dkWyst lgjlk] fcgkjA



izLrkouk

Lo-vf/kxe
ikB~; lkexzh 3

fVIi.kh

bdkbZ& 1

v/;k; 1 izLrkouk (Introduction)

Lakjpuk (Structure)

1-0 ifjp;
1-1 mís';
1-2 vFkZ
1-3 Lkakf[;dh dh ifjHkk"kk
1-4 lkFkZdrk vkSj dk;Z{ks=
1-5 lhek,a
1-6 lkaf[;dh; vUos"k.k
1-7 viuh izxfr tk¡fp, iz'uksa ds mÙkj
1-8 lkjka'k
1-9 eq[; 'kCnkoyh

1-10 Lo-ewY;kadu iz'u ,oa vH;kl
1-11 lgk;d ikB~; lkexzh

1-0 ifjp; (Introduction)

izkphudky esa] lkaf[;dh foKku dk fo"k; ^'kklu dyk dk foKku* ;k ^jktkvksa
dk foKku* ekuk tkrk FkkA ;g og 'kkL= Fkk tks ekuo 'kfDr ds lapkyu vkSj
ns'k dh HkkSfrd laink ds fy, iz;qDr gksrk FkkA jktk ;k 'kklu izeq[k vius
jkT; ds yksxksa dh tux.kuk vkSj jkT; dh laink dk vfHkys[k 'kklu ds uhfr
fu/kkZj.k esa djrs FksA blfy,] lHkh izkd`frd lalk/kuksa ls lacaf/kr lead dk
ladyu 'kkldksa dk izeq[k dk;Z FkkA bl rjg ls ladfyr lead ;k lwpuk
tehu dks ck¡Vus esa] dj i)fr dks ykxw djus esa vkSj lkekftd rFkk vkfFkZd
uhfr;ksa dks rS;kj djus esa mi;ksxh FkhA bl rjg lkaf[;dh foKku jkT; dh
'kklu dyk ds miksRikn ds :i esa fodflr gqvkA

1-1 mÌs'; (Objectives)

bl bdkbZ dks i<+us ds ckn vki&

 lkaf[;dh dk vFkZ le> ik,axsA

 lkFkZdrk vkSj dk;Z{ks= dks le> ik,axsA

 lkaf[;dh dh lhekvksa dk o.kZu dj ik,axsA

 lkaf[;dh dh vUos"k.k dk o.kZu dj ik,axsA
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1-2 vFkZ (Meaning)

in 'Statistics' dh mRifÙk ;k rks Status ¼ySfVu½] Statista ¼bVkfy;u½] Statistik
¼teZu½ ;k Statistique ¼Ýsap½ ls gqbZ gS] ftuesa ls izR;sd dk vFkZ jktuSfrd jkT;
ls gS&

(A) 'Statistics' ¼,dopu vFkZ esa½ ls ml foKku dk mYys[k gS] tks mu
oSKkfud fof/k;ksa vkSj fl)kUrksa dks izfrikfnr djrk gS tks lead ds ladyu]
oxhZdj.k] izLrqrhdj.k] fo'ys"k.k vkSj O;k[;k esa iz;qDr gksrk gSA ;g izs{k.k]
vfHkys[ku] lax.ku] lkj izLrqrhdj.k] fu:i.k vkSj lead ds laca/k esa fu.kZ; ysus
ds fy, fu"d"kZ fudkyus dk lk/ku gSA

lkaf[;dh foKku gS vkSj rF;ksa ds leqPp; ds izca/ku dh dyk gS& **izs{k.k]
lax.ku] vfHkys[ku] oxhZdj.k vkSj vU; ckrksa esa mudh O;ofLFkr foospuk djus
esaA** &gkyksZ

lkaf[;dh foKku gS vkSj dyk HkhA ;g la[;kRed lagfr lead ij dk;Z
djrk gSA ;g lead ds ladyu] oxhZdj.k vkSj izLrqrhdj.k dks lekfo"V djrk
gSA ;g la[;kRed lead ds fo'ys"k.k vkSj foospu dks vko`Ùk djrk gSA ;g
laf{kfIrdj.k] rqyuh;rk] O;k[;k vkSj fu"d"kZ dh fof/k gSA ;g fl)kUrksa vkSj
fof/k;ksa dh lagfr gS] tks vUos"kdksa ;k ys[kdksa dks midj.k vkSj rduhd eqgS;k
djkrs gSa u,-u, foKkuksa dks fodflr djus esaA

(B) Statistics ¼cgqopu vFkZ esa½ mu rF;ksa vkSj vadksa dk mYys[k djrk gS
tks mRikn ;k fu"d"kZ gSa tks lkaf[;dh; fof/k ls izkIr fd, tkrs gSa muds lk/kuksa]
fof/k;ksa vkSj rduhdksa dk iz;ksx djsaA

lHkh lkaf[;dh] rF;ksa ds la[;kRed fooj.k gSa ijarq lHkh rF;ksa ds la[;kRed
fooj.k lkaf[;dh ugha gSaA rF;ksa ds la[;kRed fooj.k dks lkaf[;dh cuus ds
fy, fuEufyf[kr vko';drkvksa dks fuf'pr :i ls /kkj.k djuk pkfg,&

 os rF;ksa ds leqPp; gSaA

 os cgqr dkj.kksa ls izHkkfor gksrs gSaA

 os la[;kRed :i esa] vfHkO;fDr esa l{ke gSaA

 os O;ofLFkr :i ls ladfyr gSaA

 os ,d [kkl mís'; ds fy, izkIr fd, x, gSaA

 os ;qfDrlaxr <ax ls vkdfyr fd, x, gSaA

 os rqyuk ds fy, iz;qDr gq, gSaA

lkaf[;dh dh ifjHkk"kk dh tk ldrh gS rF;ksa ds leqPp; ds :i esa tks
fpfUgr Lrj rd cgqfo/k dkj.kksa ls izHkkfor gksrs gSa] la[;kRed :i ls vfHkO;Dr]
izxf.kr ;k vkdfyr fd, tkrs gSa] ifj'kq)rk ds rdZlaxr Lrj ds vuqlkj]
O;ofLFkr Øe esa ladfyr] iwoZfu/kkZfjr mís'; ds fy, vkSj ,d nwljs ds laca/k esa
izfrLFkkfir fd, x, gSaA &izks- gksjsl lsfØLV
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bl rjg] lkaf[;dh rF;ksa dk leqPp; gS fo'ks"k vUos"k.k ds {ks= ls lacaf/krA
os ,sls rF; gSa tks lewgksa esa miyC/k gSa vkSj cgqfo/k dkj.kksa ;k dkjdksa ls
izHkkfor gSaA ;|fi] os ifj.kkeksa ls lacaf/kr gSa uk fd dkj.kksa lsA os
la[;kRed :i ls vfHkO;Dr gksus esa l{ke gSa vkSj O;ofLFkr :i ls ,d ;kstuk
ds rgr ladfyr gSa tks izHkkodkjh <ax ls dk;kZfUor gksrh gSA vUos"k.k dk
mís'; iwoZ ls gha lkQ-lkQ vkSj lqLi"V :i ls ifjHkkf"kr gksuk pkfg,A os
laxf.kr ;k vkdfyr gksrs gSa] ,d rdZlaxr ifj'kq)rk ds Lrj ds vuq:i] tks
nwljs lacaf/kr rF;ksa ;k vadksa ls rqyuk fd, tkus esa l{ke gSaA

1-3 Lkakf[;dh dh ifjHkk"kk (Definition of Statistics)

Lkkaf[;dh dh ifjHkk"kk fofHkUu ys[kdksa }kjk le;&le; ij fofHkUu <ax ls dh
xbZ gS ftl dkj.k fo}kuksfpr lkefxz;ksa ds vk/kkj ij lSdMksa ifjHkk"kk;sa gS] tks
fo"k;&oLrq ds vFkZ] dk;Z{ks= vkSj lhferrk dks n'kkZrh gSA fofHkUu izdkj dh
ifjHkk"kkvksa ds dkj.kksa dks eq[;r;k fuEufyf[kr :Ik ls oxhZÑr dj ldrs gS&

1- lkaf[;dh foKku dh mi;ksfxrk dk {ks= yxkrkj c<+rk tk jgk gS
blfy, fofHkUu yksxksa us bl fo"k; ds fodkl ds fglkc ls bls fofHkUu <ax ls
ifjHkkf"kr fd;k gSA iqjkus le; esa lkaf[;dh dks 'kklu dyk dk foKku dgrs
Fks] ijUrq vktdy blus djhc-djhc izR;sd izkÑfrd vkSj ekuoh; dk;ksZa ds {ks=
dks vaxhdkj dj fy;k gSA bl otg ls iqjkuh ifjHkk"kk;sa tks vuqla/kku ds
lhfer vkSj ladqfpr {ks= rd ifjlhfer Fkh dks ubZ ifjHkk"kkvksa ls izfrLFkkfir
dj fn;k x;k tks vf/kxe esa (Approach) vf/kd foLr̀r vkSj ifj"Ñr gSA

2- lkaf[;dh (Statistics) 'kCnksa dk iz;ksx ,d opu vkSj cgqopu esa fHkUu-
fHkUu vFkksZa esa gksrk gSA tc cgqopu ds :Ik esa lkaf[;dh (Statistics) 'kCn dk
iz;ksx gksrk gS rks bldk vFkZ leadks dk la[;kRed lewg gksrk gS vkSj ,dopu
esa tc bldk iz;ksx gksrk gS rks bldk vFkZ lkaf[;dh; fof/k;ksa dk foKku
ds :Ik esa gksrk gS ftldks ewrZ :i ls blds fl)kar vkSj rduhd dk iz;ksx
la[;kRed leadkas ds laxzg.k] fo'ys"k.k vkSj mlds vk/kkj ij fu"d"kZ fudkys
tkus ls fy;k tkrk gSA

mu lHkh ifjHkk"kkvksa dks mYys[k djuk O;ogkfjd :Ik ls vlaHko gS tks
txg ds vHkko esa lkaf[;dh ds fy, la[;kRed lead vkSj lkaf[;dh; fof/k;ksa
ds :i esa ifjHkkf"kr gSaA ijarq ge uhps dqN pquh gqbZ ifjHkk"kk;sa ns jgs gSA

Lkkaf[;dh ds fo"k; esa fo}kuksa dk er&dqN ifjHkk"kk;sa lkaf[;dh
(Statistics) dh la[;kRed lead ds :Ik eas&

(a) **lead fdlh jkT; ds fuokfl;ksa dh fLFkfr ls lEcfU/kr oxhZÑr rF;
gS& fo'ks"k :i ls os rF; ftUgsa la[;kvksa dh rkfydk esa ;k fdlh Hkh lkj.kh ;k
oxhZÑr O;oLFkk esa izLrqr fd;k ldsA**
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“Statistics are the classified facts representing the conditions of the
people in a state, specially those facts which can be stated in number or in
tables of number or in any tabular or classified arrangement.” (Webster)

**lkaf[;dh fdlh vuqla/kku ds fdlh foHkkx esa rF;ksa dk la[;kRed
fooj.k gS] ftUgsa ,d nwljs ls lEcfU/kr :Ik esa izLrqr fd;k tkrk gSA**

“Statistics are numerical statements of facts in any department of
enquiry placed in relation to each other.” (Bowley)

3- **lkaf[;dh ls gekjk rkRi;Z ,sls la[;kRed lead ls gS tks Ik;kZIr
lhek rd cgqr rjg ds dkj.kksa ls izHkkfor gksrs gSA**

“By statistics, we mean quantitative data affected to a marked extent
by multiplicity of causes.” (Yule and Kendal)

**lkaaf[;dh ls gekjk rkRi;Z lexz rF;ksa ls gS tks Ik;kZIr lhek rd dbZ
dkj.kksa ls izHkkfor gksrs gSa] ftUgsa vadks esa O;Dr fd;k tk ldrk gS] ftudh
x.kuk ;k vuqeku mfpr Lrj ds vuqlkj dh tk ldrh gS] ftudh laxzg.k
O;ofLFkr <ax ls dh tkrh gS] iwoZ fuf'pr mís';ksa ls dh tkrh gS rkfd
mUgsa ,d&nwljs ds lEcU/k esa izLrqr fd;k tk ldrk gSA**

“Statistics may be defined as the aggregate of facts affected to a
marked extent by multiplicity of causes, numerically expressed,
enumerated or estimated according to a reasonable standard of accuracy,
collected in a systematic manner, for a predetermined purpose and placed
in relation to each other. (Prof. Horace Secrist)

fVIi.kh ,oa leh{kk] lekykspuk&

(a) oscLVj dh ifjHkk"kk ds vuqlkj] dsoy la[;kRed rF; gh lkaf[;dh
dgs tk ldrs gSA bl vfrfjDr ;g lkaf[;dh ds {ks= dks jkT; ds ekeys rd
lhfer djrk gS] lkekftd foKku rd ;g cgqr iqjkuh vkSj ladqfpr ifjHkk"kk gS
vkSj vkt ds le; ds vuqlkj vi;kZIr D;ksafd vkt lkaf[;dh foKku lHkh
foKkuksa lkekftd] HkkSfrd vkSj izkÑfrd dks 'kkfey djrk gSA

(b) okmys dh ifjHkk"kk oscLVj dh ifjHkk"kk ls T;knk O;kid gS
D;ksfd ;g fdlh Hkh fo"k; ds vuqlU/kku esa la[;kRed rF;ksa ls lacf/kr gSA
blds vfrfjDr ;g la[;kvksa ds rqyukRed v/;;u ds volj iznku djrk gS]
tcfd oscLVj dh ifjHkk"kk esa flQZ la[;kvksa ds oxhZdj.k vkSj lkj.kh;u rd
dh O;oLFkk gSA

(c) ;qy vkSj dS.My dh ifjHkk"kk esa ppkZ gS fd la[;kRed rF; dbZ
dkj.kksa ls izHkkfor gksrs gSaA ;g T;knkrj lkekftd] vkfFkZd ,oa okf.kfT;d
xfrfof/k;ksa esa gksrk gSA mnkgj.kLo:Ik] ,d oLrq dh dher dbZ otgksa ls
izHkkfor gksrh gS& iwfrZ] ekx] vk;kr] fu;kZr] eqnzk dk ifjpyu] cktkj esa
izfrLi/kkZRed mRiknksa dh mifLFkfr bR;kfnA blh rjg ls cktkj esa ,d [kkl
vukt dh iSnkokj dbZ dkjdksa ij fuHkZj djrh gS ;Fkk%& cht dh fo'ks"krk]



izLrkouk

Lo-vf/kxe
ikB~; lkexzh 7

fVIi.kh

feêh dh moZjrk] tqrkbZ dk izdkj] flapkbZ dh lqfo/kk;sa ok;qeaMyh; izHkko]
moZjd dk iz;ksx bR;kfnA

(d) lsfØLV dh ifjHkk"kk pkjksa ifjHkk"kkvksa esa lcls laiw.kZ gSA vc ge
bldk ijh{k.k foLrkj ls djsa&

(i) rF;ksa dk leqPp;& lk/kkj.k ;k vyx rF; lkaf[;dh ugha dgs tk
ldrs tc rd os ,d fo'ks"k vuqlU/kku {ks= ds lEcfU/kr rF; ugh gksA
mnkgj.k ds rkSj ij& fdlh O;fDr dh yackbZ ;k fdlh oLrq dh dher
lkaf[;dh ugh gS D;ksafd ;s lead vlEcfU/kr vkSj vrqyuh; gS] tcfd
tUe] èR;q] fcfØ] [kjhn] mRiknu] ykHk bR;kfn rF;ksa dk ladyu
fofHkUu le;] LFkku ds vk/kkj ij djuk lkaf[;dh gksxkA

(ii) cgqr dkj.kksa ls izHkkfor gksuk& lka[;kRed rF; dbZ otgksa ls
izHkkfor gksrs gSaA bldk o.kZu fVIi.kh 3 esa fd;k tk pqdk gSA inkFkZ
foKku esa og lEHko gS fd dbZ dkjdksa dks vyc fd;k tk ldrk gS]
tks ,d rF; dks izHkkfor djrs gS ijUrq lkekftd foKku esa ,slk djuk
cgqr dfBu gSA fo'ks"k :i ls dqN oSls dkjd ftudh la[;kRed eki
ugha gks ldrhA gkykfd ,slh lkaf[;dh; fof/k;k¡ btkn dj yh xbZ gSa
ftuesa fdlh ,d rF; ij iM+us okys dbZ rF;ksa ds izHkko dk v/;;u
cgqxq.kh (cgqvk;keh lg-lEcU/k) ;k fdlh ,d rF; dk vyx ls ml rF;
ij izHkko (vkaf'kd lg lEcU/k) dk v/;;u fd;k tk ldrk gS c'krsZ gj
rF; ds izHkko dks la[;kRed :Ik esa O;Dr fd;k tk ldrk gSA

(iii) la[;kRed vfHkO;fDr& dsoy la[;kRed lead lkaf[;dh dk fuekZ.k
dgrs gSA blfy, ,sls oDrO; **fnYyh d fuokfl;ksa dk thou Lrj c<+
x;k gS** ;k **fdlh [kkl oLrq dh mRikndrk c<+ jgh gS** lkaf[;dh dk
fuekZ.k ugh djrsA [kklrkSj ij xq.kkRed rF; ftUgsa la[;kRed :Ik ls
ugh ekik tk ldrk] tSls& cqf)eRrk] lqUnjrk] bZekunkjh bR;kfn
lkaf[;dh] rc rd ugha dgs tk ldrs tc rd buds izR;sd xq.k dks
fu/kkZfjr vad nsdj la[;kRed :Ik ls O;Dr djus yk;d uk cuk fy;k
tk;sA mnkgj.kLo:Ik& cqf)eRrk lkaf[;dh ugh gS ijarq cqf)eRrk yfC/k
(Intelligence Quotient) ftls O;fDr dh cqf)eRrk dh la[;kRed eki
dg ldrs gS dks lkaf[;dh dg ldrs gSA

(iv) rdZ;qDr ifj’kq) ds vuqlkj x.ku ;k izkDdyu& vuqla/kku ds
fdlh Hkh {ks= dk la[;kRed lead ml lef"V ds Ikw.kZ x.ku djus ls
izkIr dh tk ldrh gSA bl fLFkfr esa izkIr led ;FkkFkZ vkSj 'kq) gksxh
(ekius dh v'kqf) O;fDrxr iwokZxzg bR;kfn dk NksM+dj) gkykfd] vxj
iw.kZ x.kuk mDr lef"V dk laHko ugha gSA e.g. vxj lef"V vuUr
gS] ;k ijh{k.k fo/oaluh; gSA i.e., vxj ijh{k.k ds Øe esa oLrq dk
fo/oal gks tk;s tSls ck#n ds ijh{k.k esa] fctyh cYc bR;kfn esaA vkSj
vxj laHko Hkh gS rks dqN dkj.kksa dh otg ls rdZlaxr ugh gS (tSls&
vxj lef"V cgqr cM+h gS] izR;sd bdkbZ dh x.kuk dk vFkZ dkQh T;knk
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gS vkSj gekjs lalk/ku] le; vkSj vFkZ ds :Ik esa lhfer gS bR;kfn)] rc
lead dk izkDdyu izHkko'kkyh rduhd izfrn'kZu vkSj izkDdyu
fof/k }kjk dh tkrh gSA gkykafd] izkDdfyr ewY; mruk lw{e vkSj
ifj'kq) ugh gksxk ftruk ;FkkFkZ ewY;A izkDdfyr ewY;ksa dh ifj'kq)rk
dh ek=k vuqla/kku dh izÑfr vkSj mÌs'k ij vf/kd ls vf/kd fuHkZj
djrh gSA tSls& O;fDr;ksa dh 'kqf) Å¡pkbZ dh eki esa bZap ds va'kek=
dks Hkh ekius dh dksf'k'k dh tk;sxh] tcfd nks txgks dh nwjh gS] tSls
fnYyh vkj yanu ds chp rks dbZ fdyksehVj dks Hkh utjvUnkt fd;k
tk ldrk gSA tcfd] ,d vFkZ;qDr ifj.kke ij igqapus ds fy, ,d
[kkl ifj'kqf) ds ekud dks vo'; cuk;s j[kuk gksxkA

(v) O;ofLFkr Øe esa laxzfgr djuk& lead cgqr gh O;ofLFkr Øe esa
laxzfgr gksuk pkfg,A blfy,] fdlh Hkh lkekftd & vkfFkZd losZ{k.k ds
fy;s ,d mfpr O;oLFkk vuqla/kku dh fn'kk ds fglkc ls vkSj izf'kf{kr
O;fDr;ksa (tkapdrkZ) dh lsok lk{kkRdkj djds lead bdV~Bh djus ds
fy, ysuk pkfg,A ,slh O;oLFkk djuh pkfg, fd O;fDrxr iwokZxzg de
ls de gksA Li"Vr% lead tks vO;ofLFkr <ax ls bdV~Bh dh tkrh gS oks
ifj'kqf) dh rdZ;qDr ekud ds vuq:Ik ugh gksxh vkSj mu ij vk/kkfjr
fu"d"kZ xyr ;k Hkzked ifj.kke nsaxsA

(vi) iwoZ fu/kkZfjr mÌs'k ls bdV~Bk djuk& ;g lcls vko';d gS fd
rgdhdkr dk mÌs'k lkQ&lkQ vkSj Bksl :Ik ls ifjHkkf"kr gksuk pkfg,
vkSj lead dks bdV~Bk djrs oDr bu mÌs'kksa /;ku j[kuk pkfg,A ,slh
dksf'k'k ugh dh tkuh pkfg, fd cgqr lkjs ledksa dks bdV~Bk dj ysa
ftlesa cgqr leadksa dk uk rkss dHkh ijh{k.k fd;k tkrk gS uk fg
fo'ys"k.kA gesa ,slh lwpukvksa dks ,df=r djus esa le; cckZn ugh djuk
pkfg;s tks gekjs rgdhdkr ds fy, vuko';d gSA lkFk gh ;g Hkh
lqfuf'pr djuk pkfg;s fd dksbZ t:jh lead esa NwV tk;sA mnkgj.k ds
fy,] vxj rgdhdkr dk mÌs'k fuEu vkfFkZd oxhZ; yksxksa ds thou Lrj
dk lwpdkad Kkr djuk gS rks gesa cl oSlh oLrqvksa dk gh pquko djuk
pkfg, tks bl oxZ ds yksx bLrseky djrs gSA vr% bl lwpdkad ds
fy, bl rjg dh oLrqvksa dk lead tSls LdwVj] dkj] jsÝhtjsVj]
Vsyhfotu lsV] mPp Lrjh; J̀axkj lkexzh bR;kfn fcYdqy vuqi;ksxh
gksxhA

(vii) rqyuh; (Comparable)& O;ogkfjd rkSj ij] lkaf[;dh; fo'ys"k.k ds
fy, leadks dks rqyuh; gksuk pkfg, ;s fdlh bdkbZ ds lkFk rqyuk fd;s
tkrs gS] lkekU;r% le; ;k LFkku ds lkFk mnkgj.kLo:Ik] fofHkUu o"kksZa
esa fdlh ns'k dh tula[;k lacaf/kr lead ;k fofHkUUk ns'kksa dh tula[;k
dk lead fdlh [kkl o"kZ esa lkaf[;dh dk fuekZ.k djrs gSa D;ksafd ;s
ijLij rqyuh; gSA tcfd fdlh O;fDr ds twrksa dh eki dk lead vkSj
mldh cqf) yfC/k vkbZ-D;wa- dk lead lkaf[;dh dk fuekZ.k ugh djrs gS
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D;ksafd ;s vkil esa rqyuh; ugha gSA leadks ds rdZlaxr rqyuk ds fy,
leadks dks le:Ik gksuk pkfg, rFkk mUgsa leku laof̀Rr
(Phenomenon) ;k fo"k; ls lacaf/kr gksuk pkfg,A

(e) gksjsl lsfØLV dh ifjHkk"kk vkSj Åij of.kZr fVIi.kh 4 ds foospuk ds
vk/kkj ij ge fu"d"kZ fudky ldrs gS fd% **lHkh lkaf[;dh la[;kRed fooj.k
ds rF; gksrs gS] ijUrq lHkh la[;kRed fooj.k ds rF; lkaf[;dh ugha gksrs gSA**

(f) ge uhps lkaf[;dh ifjHkk"kk] tgk¡ lkaf[;dh ,dopu ds :Ik esa iz;qDr
gksrh gS] i.e., lkaf[;dh] lkaf[;dh; fof/k ds :Ik esa] nsrs gSA

Lkkaf[;dh ds laca/k esa os D;k dgrs gS] dqN ifjHkk"kk,¡ lkaf[;dh]
lkaf[;dh; fof/k;ksa ds :Ik esa&

(i) lkaf[;dh dks x.kuk dk foKku dg ldrs gS& Bowley A.L.

(ii) lkaf[;dh dks mfpr :Ik ls ek/;ksa dk foKku dgk tk ldrk gSA
Bowley A.L.

(iii) lkaf[;dh og foKku gS tks lkekftd vo;oksa dks lEiw.kZ ekudj mudk
lHkh :iksa esa ekiu djrk gS] tks vius lHkh vfHkO;fDr;ksa esa iw.kZ ekus
tkrs gSaA Bowley A.L.

(iv) lkaf[;dh izkDdyu (ewY;kadu) vkSj laHkkO;rk izzkf;drk dk foKku gSA
Boddington

(v) lkaf[;dh dk foKku lkewfgd] izkÑfrd ;k lkekftd la?kVuk ds fu"d"kZ
ls fu.kZ; ls fu.kZ; dh fof/k gS tks izkDdyuksa ds fo'ys"k.k ;k x.ku ;k
laxzg.k ls izkIr gksrh gSA

(vi) lkaf[;dh og foKku gS ftldk laca/k la[;kRed rF;ksa ds oxhZdj.k vkSj
lkj.kh;u ls gS tks O;k[;k] o.kZu vkSj laof̀Rr (Phenomenon) dh
rqyuk dk vk/kkj gSA Lovin

(vii) lkaf[;dh ,slk foKku gS tks la[;kRed leadks dh laxzg.k fof/k
oxhZdj.k] izLrqrhdj.k] rqyuk vkSj O;k[;k ls fdlh Hkh {ks= ds vuqla/kku
ij izdk'k Mkyrh gSA Selligman

(viii) lkaf[;dh dks la[;kRed leadksa] laxzg.k] izLrqrhdj.k] fo'ys"k.k vkSj
O;k[;k ds foKku ds :Ik esa ifjHkkf"kr dj ldrs gSA

(ix) lkaf[;dh ,sls fof/k;ksa ds foKku ds :i esa tkuk tk ldrk gS tks fd
vfuf'prrkvksa ds chp cqf)ekuhiwoZd fu.kZ; ys ysA Wallis and
Roberts

(x) Lkkaf[;dh fu.kZ; ysus dh ,slh fof/k dk uke gS ftlesa la[;kRed lead
vkSj ifjdfyr tksf[ke vfuf'prrk dh fLFkfr es yh tkrh gSA Prof.
Ya-Lun-Chau
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(xi) lkaf[;dh foKku og iz.kkyh gS ftlds }kjk fdlh ,d x.kuk ;k
vuqekuksa ds laxzg.k ds fo'ys"k.k ls izkIr ifj.kkeksa ds }kjk lkewfgd]
izkÑfrd ;k lkekftd ?kVukvksa dk foospu fd;k tkrk gSA

The Science and art of handling aggregate of facts– observing,
enumeration, recording, classifying and otherwise systematically
treating them.

og foKku vkSj dyk ftlls rF;ksa dk vkSlr&fujh{k.k] lax.kuk] fjdkfMZax]
oxhZdj.k vkSj nwljs <ax ls O;ofLFkr <ax ls muls O;ogkj djsaA

dqN fVIi.kh vkSj fujh{k.k (voyksdu)&

(i) izFke rhu ifjHkk"kk;sa tks cksoys us fn;s gSa] vi;kZIr gSaA

(ii) cksfMZaxVu dh ifjHkk"kk Hkh lkaf[;dh ds vFkZ vkSj dk;Z dk o.kZu djus
esa vl{ke gS D;ksafd ;g flQZ izkf;drk vkSj izkDdyu rd lhfer gS tks
vk/kqfud lkaf[;dh; lk/kuksa dk flQZ ,d fgLlk gS vkSj viuh vfHkO;fDr esa
lkaf[;dh ds foKku dk o.kZu ugha djrk gSA

(iii) fdax dh ifjHkk"kk Hkh vi;kZIr gSa D;ksafd ;g lkaf[;dh dks flQZ
lkekftd foKku rd lhfer j[krk gSA yksfou dh ifjHkk"kk dkQh larks"ktud
gS] gkyk¡fd viw.kZ gSA lsfyax eSu dh ifjHkk"kk] gkyk¡fd cgqr NksVh vkSj lkekU;
gS ijarq cgqr cks/kxE; gSA gkyk¡fd bu lHkh ifjHkk"kkvksa esa ,slk yxrk gS fd
ØkDlVu vkSj dkmMsu }kjk nh xbZ ifjHkk"kk lcls vPNh gSA

(iv) okfyl vkSj jkWcLVlZ dh ifjHkk"kk dkQh vk/kqfud gS pw¡fd lkaf[;dh;
fof/k;k¡ gesa oS/k fu.kZ; rd ig¡pkus esa enn djrh gSA 10 uoEcj ij izk- pkÅ
dh ifjHkk"kk dk ifjekftZr :Ik gSA

(v) gkyksa dh ifjHkk"kk lkaf[;dh dks foKku vkSj dyk nksuksa gh crkrh gSA
foKku& D;ksafd ;g lk/ku vkSj fu;e nsrk gS] vuqla/kku ds Jksr ls bdV~Bh
dh xbZ la[;kRed tkudkjh ds fo'ys"k.k ds fy, vkSj dyk] pw¡dh bls cxSj
fdlh cxSj fdlh bUdkj ds dgk ldrk gS fd bldk vk/kkj la[;kRed lead
ij vk/kkfjd gSA ftls bl nf̀"Vdks.k ls bdV~Bh dh tkrh gS fd ,d fo'ks"k
larqyu vkSj fLFkjrk jgs rkfd iw.kZ ;k djhc&djhc iw.kZ fu"d"kZ ij igqap
ldsA ,d lkaf[;kdhfon~ fdlh leL;k dk gy djus esa ,d dykdkj ds leku
vlQy gks tk;sxk ;fn lkaf[;dh; lk/kuksa dk bLrseky djds oDr mlds ikl
visf{kr dk;Zn{krk] vuqHko vkSj /kS;Z ugha gSA

1-4 lkFkZdrk vkSj dk;Z{ks= (Signification or
Workspace)

lkaf[;dh dk eq[; mís'; gS tfVy lagfr lead dks laf{kIr :i esa vklku
cukukA ;g Hkfo"; ds fy, izof̀Ùk;ksa vkSj miufr;ksa dh vksj ladsr djrk gSA ;g
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lagfr lead ij izdk'k Mkyrk gS egRoiw.kZ fu.kZ; ysus esa vkSj Hkfo"; esa mBk,
tkus okys dne ds laca/k esaA ;g Kkr lead ls vKkr dks fl) djus esa
lgk;d gksrk gSA ;g u, Kku dk vk/kkj nsrk gS vkSj dk;Ziz.kkyh dh fof/k dk
iFk izn'kZu djrk gSA ;g iz;kl djrk gS lagfr lead esa fLFkr fNis rF;ksa dks
mtkxj djus esaA

bu fnuksa] lkaf[;dh ds cxSj ;kstuk lksph Hkh ugha tk ldrhA lkaf[;dh
ekuoh; Kku ds {ks= dh vk¡[ksa cu pqdk gSA os fu.kZ; djus dh fof/k dk
cs'kdherh (vewY;) vkSj vfuok;Z lk/ku cu pqds gSaA lkaf[;dh dk dk;Z{ks=
ekuoh; Kku ds mu lHkh {ks=ksa esa QSy pqdk gS ftuesa dkQh rF;ksa dk v/;;u
u, Kku ds fy, fd;k tkrk gSA bldk dk;Z{ks= fnu-c-fnu c<+ jgk gS
fo'ks"kdj vk/kqfud O;kikj esa] izca/kd Hkfo"; esa mBk;s tkus okys dneksa ds ckjs esa
dkQh vfuf'prrk dk lkeuk dj jgs gSaA fu.kZ; djus dh fof/k muds fy,
dfBu lkfcr gks jgh gSA ;g lkaf[;dh foKku gha gSs a] mu lHkh yksxksa dks gy
iznku djrk gS tks Hkfo"; ds fy, ;kstuk cukrs gSaA

^^foKkuksa dk lkaf[;dh ds cxSj dksbZ tM+ ugha(

lkaf[;dh cxSj foKku dk dksbZ Qy ughaA**

vktdy] vUos"k.k dk 'kk;n gh dksbZ {ks= gS tgk¡ lkaf[;dh fof/k;k¡ iz;qDr
ugha gksrh gSaA lkaf[;dh dh lkFkZdrk blds dk;Z{ks= dks jkst-jkst c<+k jgh gSA
lkaf[;dh fo"k; dk :ikUrj.k ^jktkvksa ds foKku* ls ^lef"V ds foKku* esa gks
jgk gSA ;g izkFkfed lk/ku gks pqdk gS u, Kku dh [kkst ;k vuqla/kku ds
fy,A

1-5 lhek,a (Limitations)

;|fi lkaf[;dh foKku ekuoh; Kku ds fy, leLr czEgkaM esa iz;qDr gksrh gS]
ijUrq fQj Hkh ;g fuEufyf[kr lhferrk ls xzflr gS&

 lkaf[;dh xq.kkRed igyw dks utjvankt dj nsrk gSA

 lkaf[;dh O;fDrxr enksa dk v/;;u ugha djrk gSA

 lkaf[;dh ds fu;e l[r lqfuf'pr ugha gksrs gSaA

 lkaf[;dh iwjs rF;ksa dks ugha izdV djrk gSA

 lkaf[;dh lk/kuksa dk nq:i;ksx gks ldrk gSA

vktdy lkaf[;dh foKku ds fo#) dkQh iwokZxzg ;k O;fDrxr /kkj.kk gSA
dqN yksxksa dks lkaf[;dh esa va/kh J)k gS vkSj os bldh fcuk ij dqN Hkh
cyiwoZd dgus dks rRij jgrs gSaA dqN yksxksa dks bl ij dqN Hkh fo'okl ugha
gksrk vkSj lkaf[;dh ds ckjs esa izfrdwy lksprs gSaA os fuEu izdkj ls dgrs gSa&

^^lkaf[;dh fdlh Hkh ckr dks fl) dj ldrk gSA**
^^lPpkbZ dk ,d vkSal] Vuksa lkaf[;dh dks iSnk dj ldrh gSA**
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^^lkaf[;dh lkekU; dks izdV dj nsrh gS ijUrq vko';d dks Nqik
nsrh gSA**

^^lkaf[;dh xhyh feêh ds leku gS ftlls dksbZ Hkxoku ;k 'kSrku x<+
ldrk gS tSlk og pkgsA**

^^rhu izdkj ds >wB gSa& >wB] lQsn >wB vkSj lkaf[;dh**

mi;qZDr oDrO; lkaf[;dh ds ckjs esa vfo'okluh;rk izdV djrs gSaA os
lkaf[;dh foKku ds fy, vidhfrZ ykrs gSaA ;g lHkh lkaf[;dh rduhdksa dh
lhferrk vkSj nq#i;ksx ds dkj.k gSaA lkaf[;dh] izkÑfrd :i ls] funksZ"k gSaA
dfBukbZ lkaf[;dh foKku ds lkFk ugha gS ijUrq yksxksa ds lkFk gS tks lkaf[;dh
dh fof/k;ksa vkSj lk/kuksa dk xyr bLrseky djrs gSa vius mís'; dh izkfIr ds
fy,A fdlh dks lkaf[;dh; lk/kuksa ij nks"kkjksi.k ugha djuk pkfg,( cfYd
lk/kuksa ds bLrsekydrkZ ij nks"kkjksi.k djuk pkfg,A lkaf[;dh dh lhekvksa dks
fpfUgr djus ds fy, vkSj blds lk/kuksa dks lko/kkuhiwoZd bLrseky dj]
vfo'okl dks de fd;k tk ldrk gSA

1-6 lkaf[;dh; vUos"k.k (Statistical Investigation)

^^lkaf[;dh; vUos"k.k* dk vFkZ gS iwN-rkN ;k losZ{k.k ;k Kku dh [kkst tks
la[;kRed Øe esa vfHkO;Dr fd;s tk ldrs gSa aA ;g rduhdh fof/k gS] ftlds
fy, fof'k"V Kku vkSj n{krk okaNuh; gSA ;g fuEufyf[kr nks pj.kksa dks
vkfyIr djrk gS&

A. vUos"k.k dh ;kstuk (Planning of the Enquiry)

B. vUos"k.k dh ;kstuk dk dk;kZUo;u (Executing the plan of Enquiry)

A. vUos"k.k dh ;kstuk& lkaf[;dh vUos"k.k esa igyk dne bldh ;kstuk
rS;kj djuk gSA blesa vkxs ds pj.k fuEufyf[kr gSa&

(i) vUos"k.k dk ^mís';* Li"Vrk vkSj lqfuf'prrk ls ifjHkkf"kr gksuh
pkfg,A ;g ladyu ;ksX; lead dh izÑfr dks fu/kkZfjr djrk gS
vkSj lead ds fo'ys"k.k dk iz;qDr izdkjA ;g lead ds ladyu esa
cckZnh vkSj Hkze dks jksdrk gSA ;g lanHkZghu lead ds ladyu dks
jksdus esa lgk;rk djrk gSA

(ii) vUos"k.k ds ^dk;Z{ks=* dk fu/kkZj.k igys ls gha gks tkuk pkfg,A ;g
{ks= dks fu;r djus esa enn djrk gS lwpuk ds izdkj ds laca/k esa]
fo"k;oLrq dh izÑfr vkSj vUos"k.k dk {ks=A ;g vUos"k.k ds mís'; ds
fy, lead ds ladyu ds fu;r ek=k dk fu/kkZj.k djrk gSA

(iii) lead ladyu dh ^bdkbZ;ksa* dk Hkh fu/kkZj.k fd;k tkuk gSA
lkaf[;dh; bdkbZ vk/kkj gS ftlds fcuk ij lead ladfyr fd,
tkrs gSa vkSj O;k[;k fd, tkrs gSaA ;g ,d pht gS ;k oLrq ;k
ifjek.k tks lqifjHkkf"kr gS vkSj fdl fxurh ;k eku ls vfHkfu/kkZfjr
gSA ;g ifjek.k dk ekud eki gSA bls vlafnX/k] fof'k"V] mfpr
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vkSj le:i gksuk pkfg, lead dh eki ds fy,A lkaf[;dh;
bdkbZ;ksa ds mnkgj.k gSa& ,d O;fDr] ,d QeZ] ,d
ifjokj] ,d ?kaVk] ,d ehy] ,d osru] ,d tUe nj] vad] otu]
Å¡pkbZ] yhVj] ikmaM] #i;s vkSj blh rjgA

(iv) fofHkUu ^Lkzksrksa sa* ftuls lead ladfyr fd, tkrs gSa lrdZrkiwoZd
vfHkfu/kkZfjr fd, tkus pkfg,A Lkzksr ;k rks ^izkFkfed* gks ldrs gSa ;k
^f}rh;d*A

vk¡dM+s tks igyh ckj vUos"kd }kjk ewy :i ls ladfyr fd, tkrs
gSa vUos"k.k ds fof'k"V mís'; dh iwfrZ ds fy, ^izkFkfed lead* dgs
tkrs gSaA oSls vk¡dM+s tks igys fdlh nwljs }kjk ladfyr fd;s tkrs
gSa vkSj fQj vUos"kd mudk bLrseky djrs gSa ^^f}rh;d lead** dgs
tkrs gSaA

(v) izkFkfed lead ladfyr djus dh ^nks rduhdsa* gSa& tux.kuk fof/k
vkSj izfrn'kZ fof/kA ^tux.kuk* fof/k lEiw.kZ x.ku dks vkfyIr djrk
gS vkSj tula[;k ¼lef"V½ ds izR;sd bdkbZ dk vfHkys[ku djrh gSA
^izfrn'kZ fof/k esa tula[;k ¼lef"V½ ds ,d Hkkx dk pquko fd;k
tkrk gS tks tula[;k ds vfHky{k.kksa dks izLrqr djrh gSA izfrn'kZ
lef"V dk i;kZIr ifjfer leqPp; gSA

lead ds ladyu dh rduhd dk pquko dbZ dkjdksa ij fuHkZj djrk
gS& vk¡dM+ksa ds Lkzksr] vk¡dM+s dh izÑfr] vUos"k.k ds mís';] fuf/k vkSj
le; dh miyC/krk] vkSj nwljh fLFkfr;ksa ijA

(vi) ^vUos"k.k* ds fofHkUu izdkj gksrs gSa] ftu ij vUos"k.kdÙkkZ dks fopkj
djuk pkfg,A ^^jktdh; vuqla/kku** ljdkj ds fy, dh tkrh gSA
^v)Z-ljdkjh vuqla/kku* laLFkkuksa }kjk dh tkrh gS ftls ljdkj }kjk
laj{k.k izkIr gksrk gSA ^xSj-ljdkjh vUos"k.k*] futh laLFkkuksa }kjk dh
tkrh gSA ^vkof̀Ùkewyd vUos"k.k* dqN igys dh xbZ vUos"k.k dh
vkof̀Ùk ;k fujarjrk ds fy, dh tkrh gSA ^xksiuh; vUos"k.k* ckrksa dks
xksiuh; j[kus ds fy, dh tkrh gSA ^xSj-xksiuh; vUos"k.k* rc dh
tkrh gS tc vUos"k.k dh lwpuk tu lk/kkj.k esa nsuk gksrk gSA

^izR;{k vUos"k.k* rc lEikfnr dh tkrh gS tc laof̀Ùk dk v/;;u
la[;kRed :i ls ekis tkus esa l{ke gksrh gS] tSls& mez] otu]
osru vkSj vadA ^^vizR;{k vUos"k.k** rc lEikfnr dh tkrh gS] tc
laof̀Ùk dk v/;;u la[;kRed :i ls ekis tkus esa l{ke ugha gksrh gS
tSls& laqnjrk] bekunkjh vkSj cqf)A ^fu;fer vUos"k.k* vkoÙkZdky esa
le; ds cjkcj varjky ij dh tkrh gSA ^rnFkZ vUos"k.k* rc
lEikfnr dh tkrh gS tc ;g vko';d gksrk gS] le; dh fujarjrk
ds cxSjA ^tux.kuk vUos"k.k* rc dh tkrh gS tc lEiw.kZ tula[;k
ds enksa dh x.kuk dh tkuh gksrh gS fo'ys"k.k ds vfHkys[ku ds fy,A
^^izfrn'kZ vUos"k.k** rc dh tkrh gS tc fo'ys"k.k ds fy, lef"V
dk ,d Hkkx ;nP̀N;k pquh tkrh gSA
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^izkFkfed vUos"k.k* rc dh tkrh gS tc vUos"k.k ekSfyd vk¡dM+ksa ds
ladyu ls lacaf/kr gksrh gSA ^izfrn'kZ vUos"k.k* rc dh tkrh gS tc
vUos"k.k lef"V ls izfrn'kZ ds ladyu ls lacaf/kr gksrh gSA ^foLr̀r
vUos"k.k* rc dh tkrh gS tc vUos"k.k dh fo"k;oLrq lead ds cgqr
lkjs igyqvksa dks vkPNkfnr djrh gSA ^lhfer vUos"k.k* rc dh tkrh
gS tc vUos"k.k dh fo"k;oLrq lead ds dsoy ,d ;k nks igyqvksa dks
vkPNkfnr djrh gSA ^iFk-izn'kZd vUos"k.k* rc dh tkrh gS tc
vUos"k.k }kjk visf{kr ifj.kke laf{kIr gSaA ^lekfo"V vUos"k.k* rc dh
tkrh gS tc vUos"k.k }kjk visf{kr ifj.kke foLrkj esa gSaA

(vii) ml Ýse dks pquuk vko';d gS ftlds vUnj vk¡dM+s dks ladfyr
fd;k tkuk gSA ,d ^Ýse* ,d lajpuk] gkf'k;k ;k lhekar gS tgk¡
vk¡dM+s rS;kj :i esa miyC/k gSaA ,d Ýse gks ldrk gS funsZf'kdk
(Directory)] ernkrk lwph 'kgj ;kstuk] jkT; dk ekufp= ;k jk'ku
dkMZ/kkfj;ksa dh lwphA Ýse vUos"k.k ;kstuk ds lEiw.kZ lajpuk dks
fu/kkZfjr djrk gSA Ýse dks pqurs oDr] blds vk/kkj dh mfpr
rgdhdkr blds fo'oluh;rk ds laca/k esa dh tkrh gSA

(viii) ^ifj'kq)rk dk Lrj* ds laca/k esa fu.kZ; lead ds fo'ys"k.k ds fy,
vUos"kd }kjk dh tkrh gSA ;|fi ifj.kke dh laiw.kZ ifj'kq)rk izkIr
djus esa vlaHko gS] ijarq ,d rdZ;qDr Lrj dh 'kq)rk y{; dh tkrh
gSA ifj'kq)rk ds Lrj dk vuqikyu ladfyr vk¡dM+ksa dh izÑfr]
vkdkj vkSj izdkj ij fuHkZj djrh gSA

(ix) dbZ ^fofo/k fopkj.kk;,a* gSa ftuij /;ku nsuk gksrk gS ;Fkk le;
dkjd] dks"k dh miyC/krk] deZpkfj;ksa dh fu;qfDr] ljdkjh uhfr]
vkfFkZd fLFkfr;k¡ vkSj nwljh vkuq"kkafxdrk,a (Contingencies)A

bl rjg] vUos"k.k dh mfpr ;kstuk] leqfpr fopkj vkSj lrdZrk dkQh
vko';d gS gekjs lead ladyu dks 'kq: djus ls igysA

B. vUos"k.k dh ;kstuk dk dk;kZUo;u& lkaf[;dh; vuqla/kku dk nwljk
dne gSA tc ,d ckj vuqla/kku dh ;kstuk rS;kj gks tkrh gS] vUos"kd
ml ;kstuk dks dk;Z:i esa ifj.kr djus ds fy, vkxs c<+rk gSA fuEufyf[kr
fofHkUu pj.k gSa vUos"k.k ;kstuk ds dk;kZUo;u dk&

(i) ,d mi;qDr ^laLFkk (organisation)* [kM+h dh tkrh gS vUos"k.k
ds ;kstuk ds izn'kZu ij fuxkg j[kus ds fy,A vUos"k.k dh izdf̀r
vkSj mís'; laLFkk ds vkdkj dks fu/kkZfjr djsxhA lkekU;r;k]
vfLrRoxr laLFkk dk mi;ksx mís'; ds fy, vLFkkbZ rkSj ij fd;k
tkrk gSA

(ii) dbZ rjg ds ^izi=ksa (Forms)* dh vko';drk gksrh gS lead dks
ladfyr djus ds fy, vkSj mUgsa O;fLFkr :i ls vkysf[kr djus ds
fy,A dbZ izdkj ds izi= rS;kj vkSj fizaV fd, tkrs gSa vUos"k.k ds
mís'; ds fy,A iz'ukoyh (Questionnaires), vuqlwph (Schedules),
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i= (Letters) vkSj nwljs izi= miyC/k djok, tkrs gSa lead ds
ladyu vkSj vkys[ku ds fy,A

(iii) dk;Z dh fof'k"Vrk ds fglkc ls vUos"k.k ds dk;Z ds fy, ^deZpkfj;ksa
dh fu;qfDr dh tkrh gSA mi;qDr pquko vkSj izf'k{k.k vkSj dk;Z
leuqns'ku (Job assignment) lrdZrk ls fd;k tkuk pkfg,A i;kZIr
la[;k esa lqijokbZtj] fdjkuh] QhYM dk;ZdÙkkZ vkfn fu;qDr fd,
tkrs gSaA

(iv) dk;Zdykiksa ij izHkkoh ^fu;a=.k* LFkkfir fd;k tkrk gSA dk;Zdykiksa
dh ;kstukxr izn'kZu dks okLrfod izn'kZu ls fu;fer :i ls rqyuk
dh tkrh gSA ;kstukxr vkSj okLrfod izn'kZu ds chp fofHkUurk dh
tk¡p dh tkrh gS vkSj lq/kkj ds fy, rqjar izHkkoh dne mBk, tkrs
gSaA

(v) ,d mi;qDr ^vuqxeu dk;Z (Follow up work)* Hkh fd;k tkuk
pkfg, foyafcr dk;Z dh fLFkfr;ksa vkSj xSj-izR;qÙkj (Non-
response) ?kVukvksa ls fuiVus ds fy,A izR;sd iz;kl fd;k tkrk gS
le; lhek ds vanj lwpukvksa dks ladfyr djus ds fy,A

(vi) ,d vifj"Ñr vk¡dM+k ^ladfyr* dh tkrh gS vkSj vkxs lalkf/kr dh
tkrh gSA ;g laikfnr] oxhZÑr] ljyhÑr] rkfydkc) dh tkrh gS
vkSj var esa vkof̀Ùk caVu ;k ys[kkfp= ;k vkjs[k ds :i esa izLrqr dh
tkrh gSA vkxs ds v/;;u ds fy, lead dks O;ofLFkr <ax ls
mi;qDr izdkj ls izLrqr djuk vko';d gSA

(vii) lead ds izfrfuf/k vfHky{k.kksa dks izdV djus ds fy, izLrqr fd,
x, lead dk mfpr xf.krh; fo'ys"k.k* fd;k tkuk pkfg,A

(viii) ifj'kq) fu.kZ; djus ds fy, fo'ysf"kr lead dks mfpr :i ls
le>k vkSj lrZdrk ls O;k[;kf;r fd;k tkrk gSA

(ix) lead ds izfrfuf/k vfHky{k.kksa dks izdV djus ds fy, izLrqr fd,
x, lead dk mfpr xf.krh; ^fo'ys"k.k* fd;k tkuk pkfg,A
lkaf[;dh; fo'ys"k.k fofHkUu xf.krh; rduhdksa dk bLrseky dj
mifLFkr lead dks laf{kIr dj nsrk gS vkSj bls ,d vad ls Hkh
iznf'kZr fd;k tk ldrk gSA fo'ys"k.k dh ;g fof/k lead dh
O;k[;k djus esa lgk;rk djrk gS vkSj lead ds ckjs esa fu.kZ; djus
esaA

(x) ifj'kq) fu.kZ; djus ds fy, fo'ysf"kr lead dks mfpr :i ls
le>k vkSj lrdZrk ls O;k[;kf;r fd;k tkrk gSA vUr esa] ;g
vko';d gks tkrk gS ifj.kkeksa vkSj fu"d"kks± dks ^fjiksVZ ¼vkys[ku½*
ds :i esa ewrZ :i nsukA vkys[ku izLrqfr vUos"k.k ds dk;kZUo;u dk
vafre pj.k gSA bl rjg ls rS;kj vkys[ku lac) mPp vf/kdkfj;ksa
ds ikl vkxs dh dk;Zokgh ds fy, izLrqr dh tkrh gSA
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bl rjg] lkaf[;dh; vUos"k.k] dk;Z ;kstuk vkSj ;kstukxr vUos"k.k ds
izHkkoh dk;kZUo;u dh yEch fof/k gSA blesa fo'ks"k ;ksX;rk izkIr] n{k vkSj
izca/ku ;ksX;rk okafNr gSA

viuh izxfr tk¡fp, (Check Your Progress)

1- lkaf[;dh ifjHkkf"kr dh tkrh gS rF;ksa ds _________ rkSj ij

¼d½ xq.kkRed ¼[k½ leqPp; ds

¼x½ Hkzked ¼?k½ okLrfodrk ds

2- lkaf[;dh mis{kk djrh gS _________ i{kksa dksA

¼d½ /kukRed ¼[k½ xq.kkRed

¼x½ okLrfod ¼?k½ buesa ls dksbZ ugha

3- lPpkbZ dk ,d vkSal lkaf[;dh dk _________ mRikfnr djsxhA

¼d½ euksa ¼[k½ Vuksa

¼x½ dbZ fdyks ¼?k½ buesa ls dksbZ ugha

4- lkaf[;dh; vUos"k.k vkosf"Vr djrh gS ;kstuk vkSj _________A

¼d½ xSj ;kstuk ¼[k½ vUos"k.k

5- ewy :i ladfyr leax _________ leax dgykrh gSA

¼d½ izkFkfed ¼[k½ f}rh;d

¼x½ xosfir ¼?k½ buesa ls dksbZ ugha

6- lHkh enksa dks x.kuk dh rduhd _________ fof/k dgykrh gSA

¼d½ lkaf[;dh ¼[k½ lkj.kh;u

¼x½ izkFkfed ¼?k½ tux.kuk

7- dqN enksa dk pquko lef"V ls _________ fof/k dgykrh gSA

¼d½ izfrn'kZ ¼[k½ vUos"k.k

¼x½ lkaf[;dh ¼?k½ ;kstuk

1-7 viuh izxfr tk¡fp, iz'uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼[k½

2- ¼[k½

3- ¼[k½

4- ¼[k½
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5- ¼d½

6- ¼x½

7- ¼d½

1-8 lkjka'k (Summary)

lkaf[;dh; foKku izkphu dky ds 'kklu dyk foKku ls vkxs fudy dj
vk/kqfud le; esa ;g lHkh foKkuksa lkekftd] HkkSfrd vkSj izkd`frd foKkuksa dk
vkfo"V djrk gS vkSj fofHkUu {ks=ksa] tSls& df̀"k] m|ksx] lekt 'kkL=]
ck;ksesVªh ;kstuk] vFkZ'kkL=] O;olk;] izca/kd] chek] ys[kk'kkL= vkSj ys[kk ijh{k.k
eas mldk foLrr̀ iz;ksx gksrk gSA cgqr gn rd vk/kqfud lH;rk lkaf[;dh
lH;rk cu pqdh gS vkSj lkaf[;dh fof/k;ksa dk izkFkfed Kku cgqr lkjs vU;
f'k{kk vkSj O;kolkf;d dkslksZ ds lkekU; v/;;u ds ikB~;Øe dk ,d Hkkx cu
pqdk gSA

bldh mRifŸk status ¼ySfVu½ statista ¼bVkfy;u½ statistik ¼teZu½ ;k
statistique ¼Ýsap ls gqbZ½] ftudk vFkZ jktuSfrd jkT; ls gSA ijUrq dkykarj esa
lkaf[;dh foKku dk iz;ksx ,dopu vkSj cgqopu nksuksa :i esa fd;k x;kA

lkaf[;dh dk eq[; mís'; gS tfVy lagfr lead dks laf{kIr :i esa vklku
cukdj Hkfo"; ds fy, izof̀Ùk;ksa vkSj miufr;ksa dh vksj ladsr djukA ;g Kkr
lead ls vKkr dks fl) djus esa lgk;d gksrk gSA

cgqr lkjs xq.kksa ds ckotwn ;g foKku lhferrkvksa ls Hkh xzflr gSA

lkaf[;dh vUos"k.k (Statistical Investigation)
;g rduhdh fof/k gS] ftlds fy, fof'k"V Kku vkSj n{krk okaNuh; gSA ;g

nks pj.kksa eas lEiUu dh tkrh gS&

A. vUos"k.k dh ;kstuk

B. vUos"k.k ;kstuk dk dk;kZUo;u

vUos"k.k dk mís'; Li"Vrk vkSj lqfuf'prrk ls ifjHkkf"kr gksuh pkfg,A ;g
lUnHkZghu lead dks jksdus esa lgk;rk djrk gSA vUos"k.k dk dk;Z{ks= dk
fu/kkZj.k igys ls gh gks tkuk pkfg,A lead dh bdkbZ;ksa dk Hkh fu/kkZj.k muds
ifjek.k ds vk/kkj ij le:i gksuk pkfg,A fofHkUu Lkzksrksa dk vfHkfu/kkZj.k fd;k
tkuk pkfg,A ;Fkk& izkFkfed vkSj f}rh;d LkzksrA

izkFkfed lead ladyu dh nks rduhdsa gSa&

tux.kuk fof/k& ftlesa tula[;k ds izR;sd bdkbZ dk vfHkys[ku gksrk gS
vkSj izfrn'kZ fof/k& ftlesa tula[;k ds ml Hkkx dk pquko fd;k tkrk gS tks
tula[;k ds vfHky{k.kksa dks izLrqr djrh gSA

vUos"k.k ds fofHkUu izdkj gSa ftu ij vUos"k.kdrkZ dks fopkj dj dh tkrh
gS ml Ýse dks pquuk Hkh vko';d gksrk gS ftlds vUnj vk¡dM+s ladyr fd,
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tkrs gSaA ^ifj'kq)rk dk Lrj* ds laca/k esa fu.kZ; lead ds fo'ys"k.k ds fy,
vUos"kd }kjk dh tkrh gSA vkSj fofo/k fopkj.kk, ;Fkk&le; dkjd] dks"k dh
miyC/krk] deZpkfj;ksa dh ;qfDr] ljdkjh uhfr] vkfFkZd fLFkfr;k¡ vkSj
vkuq"kkafxdrk,¡ dk Hkh /;ku j[kuk gksrk gSA

1-9 eq[; 'kCnkoyh (Key Terminology)

 lkaf[;dh% Statistics

 vUos"k.k% Investigation

1-10 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- in 'Statistics' dks cgqopu vFkZ esa of.kZr djsaA

2- ^lkaf[;dh fdlh Hkh pht dks fl) dj ldrh gS* leh{kk djsaA

3- lkaf[;dh dh fdUgha pkj lhferrk,a crk,aA

4- lkaf[;dh dk dk;Z{ks= D;k gS\

5- 'Statistics' dks ,dopu vFkZ esa ifjHkkf"kr djsaA

6- vki ^lkaf[;dh dh bdkbZ;ksa* ls D;k le>rs gSa\

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- gkyksZ }kjk nh xbZ lkaf[;dh dh ifjHkk"kk dh O;k[;k djsaA

2- izks- gksjsl lsfØLV }kjk nh xbZ ifjHkk"kk dh vko';drkvksa dk la{ksi esa
o.kZu djsaA

3- ^izkFkfed lead* D;k gS\ dSls ;g f}rh;d lead ls fHkUu gksrh gS\

4- lkaf[;dh; vuqla/kku D;k gS\ lkaf[;dh; vuqla/kku esa vkosf"Vr pj.kksa
dk la{ksi esa mYys[k djsaA

5- lkaf[;dh dh lkFkZdrk vkSj dk;Z{ks= dk mYys[k djsaA
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1-11 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal vkSj fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta & S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamentals of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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v/;k; 2 lead] ladyu dh izfØ;k]
izkFkfed ,oa f}rh; lead] fun'kZu
dh jhfr;k¡] iz'ukoyh dh jpuk]
leadksa dk oxhZdj.k ,oa lkj.kh;u]
lkaf[;dh; Jsf.k;ksa dh jpuk ,oa
izdkj

Lakjpuk (Structure)

2-0 ifjp;
2-1 mís';
2-2 lead dk ladyu
2-3 izkFkfed ,oa f}rh;d lead
2-4 lead ladfyr djus dh rduhd
2-5 fun'kZu dh jhfr;k¡/fof/k;k¡
2-6 iz'ukoyh dh rS;kjh
2-7 oxhZdj.k
2-8 lkj.kh;u
2-9 lkj.kh ds Hkkx

2-10 lkj.kh ds izdkj
2-11 Øec)rk] Jsf.kc)rk
2-12 lkaf[;dh; Js.kh dk fuekZ.k
2-13 lrr Js.kh dk fuekZ.k
2-14 viuh izxfr tk¡fp, iz'uksa ds mŸkj
2-15 lkjka'k
2-16 eq[; 'kCnkoyh
2-17 Lo-ewY;kadu iz'u ,oa vH;kl
2-18 lgk;d ikB~; lkexzh

2-0 ifjp; (Introduction)

izFke v/;k; esa crk;k tk pqdk gS] lkaf[;dh la[;kRed lewg ds leqPp; gSaA
oLrqr% dsoy la[;kRed lead gh lkaf[;dh ds fy, vko';d vo;o gSaA

ns[kus esa ,slk izrhr gksrk gS fd lkaf[;dh; vuqla/kku dk igyk dne lead
dk ladyu gS] ijUrq ,d oSKkfud :i ls rS;kj fd, x, ¼l{ke vkSj
lqfu;ksftr½ lkaf[;dh; vuqla/kku esa leadksa dk ladyu fdlh Hkh rjg igyk
dne ugha gSA leadksa ds ladyu dk miØe djus ls igys lkaf[;dh;
vuqla/kku ds fy, fuEufyf[kr fcUnqvksa dk /;kuiwoZd ijh{k.k dj ysuk vko';d
gS ftls ge leadksa ds ladyu dh izkFkfedrk,a dgsaxs& vuqla/kku dk mís'; vkSj
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dk;Z{ks=] lkaf[;dh bdkbZ] lwpukvksa dk Lkzksr] lead ,df=r djus dh fof/k]
vfHklaf{kr ifj'kq)rk vkSj vuqla/kku dk izdkjA

2-1 mÌs'; (Objectives)

bl bdkbZ dks i<+us ds ckn vki&

 vuqla/kku ds mís'; dks lkQ vkSj Bksl :i ls ifjHkkf"kr djukA

 fdlh Hkh lkaf[;dh; vuqla/kku esa igyk vkSj lokZf/kd egRoiw.kZ dne
gSA

 lkaf[;dh; vuqla/kku esa lcls egRoiw.kZ dkjd gS fd okLrfod lead dk
ladyu lgh vkSj mi;qDr gksA

2-2 lead dk ladyu (Compilation Data)

vifj"Ñr vk¡dM+s] vk¡dM+ksa dks ladfyr djus dh fof/k ls mRiUu gksrs gSaA ,d
lkaf[;dhfon~] viuk vUos"k.k dk;Z vk¡dM+ksa dks ladfyr djus ls 'kq: djrk gSA
^^x.kuk dh fof/k] lax.kuk ;k eki ds lkFk vifj"Ñr vk¡dM+s dk vkys[ku lead
dk ladyu dgykrk gSA** ;g lHkh lkaf[;dh; vUos"k.kksa ;k losZ{k.kksa dk izkjafHkd
pj.k gSA

2-3 izkFkfed ,oa f}rh;d lead (Primary and
Secondary Data)

lkaf[;dh; vUos"k.k ds mÌs'; vkSj dk;Z{ks= dks fu/kkZfjr djus ds ckn] ,d
vUos"kd dks lead ladyu dh mfpr fof/k dks fu/kkZfjr djuk gksrk gSA nks eq[;
Lkzksr gSa lead dks ladfyr djus dk& izkFkfed Lkzksr vkSj f}rh;d Lkzksr&

1- izkFkfed Lkzksr& lead tks igyh ckj ekSfyd :i ls ladfyr fd,
tkrs gSa ^izkFkfed lead* dgykrs gSaA izkFkfed lead ds Lkzksr bl izdkj gSa&

(a) izR;{k O;fDrxr izs{k.k

(b) vizR;{k ekSf[kd lk{kkRdkj

(c) LFkkuh; ,tsUV }kjk lwpuk

(d) Mkd iz'ukoyh fof/k

(e) lax.kdksa }kjk vuqlwph

(a) izR;{k O;fDrxr izs{k.k& vUos"kd O;fDrxr rkSj ij lwpdksa ls
feyrk gSA lwpdksa ds vkeus-lkeus gksdj vUos"kd izR;{k :i ls
lead ladfyr djuk 'kq: djrk gSA ladfyr lead izR;{k] vf/kd
fo'oluh; vkSj 'kq) gksrk gSA lwpdksa }kjk Hkh vPNk izR;qÙkj feysxkA
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lead ladyu dh ;g fof/k flQZ xgu v/;;u ds fy, mi;qDr
gSA ;g vf/kd le;] vf/kd iSlk] vkSj vf/kd ekuo 'kfDr [kir
djus okyh gSA blds fy, okafNr gS n{k vkSj vuqHkoh vUos"kdA

os lwpdksa ls lwpuk ysrs gSa vkSj lwpdksa ds lkFk lk{kkRdkj ds vk/kkj
ij lead dk O;ofLFkr :i ls vkys[ku djrs gSaA

,d vUos"kd okafNr lead dks ladfyr djus ds fy,
LFkkuh; ,tsUV ;k laoknnkrk fofHkUu LFkkuksa ij fu;qDr djrk gSA

(b) vizR;{k ekSf[kd lk{kkRdkj& ,d vUos"kd lead ladfyr djus ds
fy, vuqHkoh lax.kdksa dh fu;qfDr djrk gSA lax.kdksa dks lwpdksa ls
feyus dk funsZ'k fn;k tkrk gSA os lwpdksa ls lwpuk ysrs gSa vkSj
lwpdksa ds lkFk lk{kkRdkj ds vk/kkj ij lead dk O;ofLFkr :i ls
vkys[ku djrs gSaA os lgh vkSj laxr lwpuk dks ladfyr djrs
gSaA ;g fof/k de [kphZyh vkSj de le; [kir djus okyh
gSA ;|fi] ;g vUos"kd ds O;fDrxr izHkko vkSj fujh{k.k dh deh ls
xzflr gksrk gSA

(c) LFkkuh; ,tsUV }kjk lwpuk& ,d vUos"kd okafNr lead dks
ladfyr djus ds fy, LFkkuh; ,tsUV ;k laoknnkrk fofHkUu LFkkuksa
ij fu;qDr djrk gSA [kkl LFkkuksa ij jgus okys ,tsUVksa ls ;g
visf{kr gS mudh viuh fof/k dk bLrseky lwpdksa ls lwpuk izkIr
djus ds fy,A vkxs] muls visf{kr gS ladfyr lead dk C;kSjk
vUos"kd dks izLrqr djus dkA ;g fof/k T;knkrj v[kckjksa vkSj
fofHkUu ljdkjh foHkkxksa }kjk viukbZ tkrh gSA ;g de [kphZyh vkSj
vf/kd foLrr̀ {ks= ds lead ds ladyu dh fof/k gSA ;|fi] ;g
LFkkuh; ,tsUVksa ds O;fDrxr iwokZxzgksa vkSj lud ls xzflr gksrk gSA
ladfyr lwpuk ifj'kq) gks Hkh ldrk gS ugha HkhA

(d) Mkd }kjk iz'ukoyh fof/k& bl fof/k esa ^iz'ukoyh* rS;kj dh
tkrh gS tks iz'uksa dh lwph gksrh gSA ,d iz'ukoyh esa fofHkUu izdkj
ds iz'u gksrs gSa ftuesa mÙkj nsus ds fy, i;kZIr txg gksrk gSA ;g
lwpd ;k mÙkjnkrk }kjk Hkjk tkrk gS ftUgsa ;g iz'ukoyh Mkd }kjk
Hksth tkrh gS ,d O;k[;k i= ds lkFkA lwpdksa ls fouezrkiwoZd ml
i= esa fy[kk tkrk gS fd vUos"k.k esa lg;ksx djsa vkSj iz'ukoyh dks
Bhd ls Hkjdj iqu% Mkd ls HkstsaA lwpdksa dks vk'oLr fd;k tkrk gS
fd mudh tkudkjh dks xksiuh; j[kk tk,xkA ;g fof/k lkekU;r;k
'kks/k&Nk=ksa }kjk viukbZ tkrh gSA lkekU;r;k] lHkh Mkd [kpZ
vUos"kd }kjk ogu fd, tkrs gSaA

iz'ukoyh iz'uksa dh lwph gksrh gSA ;g egRoiw.kZ Hkwfedk fuHkkrk
gSA ;g lrdZrk] n{krk vkSj Kku ls rS;kj dh tkrh gSA iwNs x,
iz'uksa dks Li"V] NksVk] laf{kIr] laiks"kh] vukØked] 'kkyhu] vlafnX/k
vkSj gk¡ ;k uk ds Øe esa mÙkj nsus yk;d gksuk pkfg,A mUgsa vf/kd
xksiuh; Hkh ugha gksuk pkfg, vkSj u gh lwpdksa ;k izR;fFkZ;ksa dh
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Hkkouk dks pksV igq¡pkus okyk gksuk pkfg,A mls fuf'pr :i ls
lwpdksa ds lkekU; f'k{kk Lrj ds vuqdwy gksuk pkfg,A

iz'ukoyh fof/k dh lcls cM+h deh gS fd bldk bLrseky rHkh gks
ldrk gS tc izR;FkhZ f'kf{kr gksA ;g vf'kf{kr izR;fFkZ;ksa ds lkFk
mi;ksx esa ugha ykbZ tk ldrh gSA ;g rHkh izHkkoh gksrk gS tc
izR;FkhZ viuh bPNk ls vkxs vkdj iz'ukoyh dk mÙkj nsrs gSaA cgqr
ckj os lgh tkudkjh dks Nqik ldrs gSa vkSj tYn mÙkj nsus esa
vlQy gks ldrs gSaA os viuh vk;] tk;nkn vkSj vknrksa dks
fyf[kr :i esa nsus esa fgpfdpk ldrs gSaA blds vfrfjDr lwpdksa ds
ikl 'kadk dh fLFkfr esa lek/kku dk dksbZ volj ugha gksrkA

(e) lax.kdksa }kjk vuqlwph& ^,d vuqlwph* iz'uksa dk mÙkj ikus
dh ,d ;qfDr gS tks lax.kdksa }kjk Hkjh tkrh gS uk fd
lwpdksa }kjkA ;g iz'ukoyh ds gh leku gSA ;g lax.kdksa ds ek/;e
ls Hksth tkrh gS ftuls visf{kr gS fd os lwpdksa ls mÙkj izkIr djsa
vkSj vuqlwph ds iz'uksa ds mÙkj fy[ksaA lax.kdksa dks vuqlwph ds lkFk
lwpdksa ls feyus tkuk gksrk gS] vuqlwph ds iz'uksa dks muls iwNdj
mÙkj dks vkysf[kr djuk gksrk gSA ;g fof/k cM+s laLFkkuksa vkSj
vuqla/kku dsUnzksa }kjk viukbZ tkrh gSA lax.kdksa ls visf{kr gS fd os
lwpdksa dks vUos"k.k ds mís'; vkSj dk;Z{ks= dk fooj.k nsa vkSj lwpuk
miyC/k djkus dh vko';drk vkSj mi;ksfxrk ds ckjs esa mUgsa izHkko
esa yk;saA lwpuk miyC/k djkus dh vko';drk vkSj mi;ksfxrk ds
ckjs esaA ;g foLr̀r vUos"k.kksa esa ykHknk;d gS vkSj ;g fo'oluh;
vkSj 'kq) lwpuk miyC/k djokrk gSA lax.kd lwpdksa ds izR;{k lalxZ
esa jgrk gS vkSj mu vuqns'kksa dk ikyu djrk gS tks vUos"kd }kjk
vUos"k.k ds fy, fof'k"V gSA ;|fi] ;g fof/k vR;f/kd [kphZyh gS
pw¡fd lax.kdksa dks osru cM+s iSekus ij nh tkrh gSA ;g Mkd }kjk
iz'ukoyh ds eqdkcys T;knk le; [kir djus okyh Hkh gSA

bu lHkh mi;qZDr Lkzkssrksa ls izkFkfed lead ladfyr fd, tk ldrs
gSaA ;|fi] izkFkfed lead ladfyr djus dh nwljh fof/k;k¡ gSa& LFkkuh; fjiksVZ]
LFkkuh; iwNrkN] VsyhQksu dkWYl] QSDl vkSj nwljh fof/k;k¡ tks fodflr ns'kksa esa
iz;qDr gksrh gSaA

2- f}rh;d Lkzksr& ,sls lead tks fdlh nwljs }kjk ladfyr dh xbZ gSa
vkSj vUos"kd }kjk iz;qDr dh tkrh gS ^f}rh;d lead* dgykrh gSA f}rh;d
lead ds Lkzksr gSa&

(a) izdkf'kr lead

(b) vizdkf'kr lead

(a) izdkf'kr lead& f}rh;d lead ds Lkzksr gSa lHkh ljdkjh izdk'ku]
jk"Vªh; vkSj vUrjkZ"Vªh; laLFkk,a] O;kikfjd la?kksa vkSj pSEcj vkWQ
dkWelZA os tuZy] fjiksVZ] cqysfVu] if=dkvksa vkSj ikf{kdksa ds :i esa
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gks ldrs gSa ftuesa cgqewY; vkSj rS;kj lwpuk,a gksrh gSaA ;gk¡ rd fd
vuqla/kku dsUnz vkSj f'k{k.k laLFkk,a Hkh cgqr rjg dh lwpuk,a
izdkf'kr djrh gSa tks lkekU; rkSj ij ykHknk;d gksrh gSaA

(b) vizdkf'kr lead& f}rh;d lead ds ,sls Lkzksr Hkh gSa tks
vizdkf'kr gksrh gSaA futh QeZ ;k O;kikfjd izfr"Bku vius iz;ksx ds
fy, lead ladfyr djrs gSa fjdkMZ ds fy, Hkfo"; esa iz;ksx ds
fy,A ;s fjdkMZ izdkf'kr ;k izlkfjr os nwljksa }kjk iz;ksx ds fy,
miyC/k djok, tk ldrs gSaA vUos"kd bu fjdkMZ dks futh QeZ ls
izkIr dj ldrs gSaA mls lcls igys Lo;a larq"V gks tkuk pkfg,
mudh fo'oluh;rk] ifj'kq)rk] i;kZIrrk vkSj mÌs'; dh mi;qDrrk
ds fy, vkSj rc og budk iz;ksx dj ldrk gSA

2-4 lead ladfyr djus dh rduhd (Technique of
Collecting Data)

lead ladfyr djus dh nks fof/k;k¡ gSa& tux.kuk fof/k vkSj izfrn'kZ fof/kA bu
rduhdksa ds iz;ksx dh leL;k lead ladfyr djus ds fy, flQZ izkFkfed
lead ladyu esa gksrh gS&

(a) lead ladyu dh tux.kuk fof/k tula[;k ds izR;sd O;fDr ¼en½
dh lax.kuk dks vko`Ùk djrk gSA ;g lef"V ds izR;sd en dh
x.kuk gSA vUos"k.k dh fo"k;oLrq tks lef"V ds izR;sd bdkbZ ls
lacaf/kr gSS] dks fxuk tkrk gS vkSj fjdkMZ fd;k tkrk gSA dksbZ Hkh
en vUos"kd }kjk vuns[kk ugha fd;k tkrk gSA tula[;k ds lHkh
enksa dks voyksfdr vkSj fjdkMZ fd;k tkrk gSA ;g lead ladfyr
djus dh lcls iqjkuh vkSj lcls lh/kh rduhd gSA ;g lEiw.kZ
tula[;k dk v/;;u djus esa lgk;rk djrk gS vkSj xgu vkSj 'kq)
Kku izkIr djus esaA ;|fi] ;g rduhd vf/kd [kphZyh gS] vf/kd
Je lk/; gS vkSj vf/kd le; [kir djus okyh gSA ;g lcls
dfBu vkSj Hkhedk; dk;Z gS tula[;k ds lHkh enksa dh fxurh
djukA bl izdkj dh rduhd flQZ ljdkj }kjk 10 o"kZ ds
vUrjky ij viukbZ tkrh gSA

(b) lead ladfyr djus dh izfrn'kZ rduhd vkfyIr djrk gS
tula[;k ds ,d fgLlk ;k Hkkx dk pquko tks v/;;uk/khu gSA flQZ
FkksM+s en gh izfrn'kZ vk/kkj ij pqus tkrs gSaA ,sls enksa ls visf{kr gS
fd os tula[;k ¼lef"V½ ds vfHky{k.kksa dks iznf'kZr djsa tks izkf;drk
fl)kUr ij vk/kkfjr gSaA tula[;k dk ifjfer mileqPp; (Finite
subset) ^izfrn'kZ* dgykrk gSA bdkbZ;ksa dh la[;k tks ;nP̀N;k pquh
tkrh gSa ^izfrn'kZ vkeki (Sample Size) dgykrh gSA izfrp;u gesa
tula[;k ¼lef"V½ ds ckjs esa fu"d"kZ fudkyus esa lgk;rk djrh gSA
izfrn'kZ lead ladfyr djus dh rduhd fdQk;rh] le; cpr
djus okyh] vklku vkSj O;ogkfjd gSA ;|fi] pqus izfrn'kZ ges'kk
tula[;k ds xq.kksa dks iznf'kZr ugha djrs gSaA



lead] ladyu dh
izfØ;k] izkFkfed…

Lo-vf/kxe
ikB~; lkexzh 25

fVIi.kh

2-5 fun'kZu dh jhfr;k¡/fof/k;k¡ (Methods of
Sampling)

lkaf[;dh la[;kRed lead ij dk;Z djrk gSA bldk eq[; mÌs'; vifjfer
tula[;k lef"V ds la[;kRed xq.kksa ds ckjs esa fu"d"kZ fudkyuk gSA tula[;k
dk ,d va'k tks izfrn'kZ dgykrk gS tula[;k ls fo'ys"k.k ds mÌs'; ls pquk
tkrk gSA tula[;k fo'ys"k.k] ^ifj'kq)* la[;kRed eku nsrk gS tks ^izkpy
(Parameters)* dgykrk gSA izfrn'kZ fo'ys"k.k ^lfUudV* la[;kRed eku nsrk gS
tks ^izfrn'kZt (Statistics)* dgykrk gSA izkpy okLrfod eku nsrk gS vkSj
izfrn'kZt izkDdfyr ekuA fun'kZu dh nks fof/k;k¡ gSa& ;knf̀PNd vkSj xSj-
;knf̀PNd&

1- ;kn`fPNd fun'kZu (Random Sampling)& ;knf̀PNd fun'kZu nSo;ksx
pquko dk ladsr djrh gSA ;knf̀PNd pquko dk vFkZ tula[;k ls enksa dk
csrjrhc pquko ugha gSA dqN ;kaf=d lk/kuksa dk iz;ksx izfrn'kZ pquko ds fy,
gksrk gSA bl rjg izR;sd en tks izfrn'kZ vk/kkj ij pqus tkrs gSa dks cjkcj
izkf;drk gS izfrn'kZ vkdkj esa vkus dkA bldk ladsr vn'̀; laHkkouk dk gS tks
enksa ds pquko dks vdsys fu/kkZfjr djrh gSA

in ^izfrn'kZ* ^vkdfLed* fof/k ds vFkZ esa iz;qDr ugha gksrh gSA pquko i)fr
esa i{kikr ds fy, dksbZ txg ugha gksrk gSA tula[;k ls enksa ds pquko dks
O;fDrxr i{kikr ;k fu.kZ; ls Lora= gksuk pkfg,A ;knf̀PNd fun'kZu dh dbZ
fof/k;k¡ gSa tSls ^fdlh crZu ls fpV fudkyuk*] fpV okys Mªe dks ?kqekuk* vkSj
fizaVsM ^la[;k rkfydk* dk O;ogkjA ;knf̀PNd fun'kZu dh O;ogkj esa lcls
egRoiw.kZ fof/k ykWVjh fof/k gSA

2- xSj-;kn`fPNd fun'kZu& xSj-;knf̀PNd izfrp;u dqN Lrj dk
lqfopkfjr pquko gS pquko dks vf/kd ls vf/kd oSKkfud cukus ds fy,A ;g
mÌs';iw.kZ izfrp;u gS ftlesa pquus okyk ekuoh; le>nkjh dk iz;ksx djrk gSA
fuEufyf[kr xSj-;knf̀PNd fun'kZu dh fof/k;k¡ gSaA

^Øec) (Systematic) ¼v)-;knf̀PNd½ fun'kZu esa tula[;k ds enksa dh
lwph ;k rks o.kZØe ls] ;k HkkSxksfyd ;k la[;kRed Øe ls rS;kj dh tkrh gSA
igyk] X;kjgok¡] bZDdhloha------------enksa dk pquko fd;k tkrk gSA pquko dh fof/k
rc rd tkjh jgrh gS tc rd ge okafNr izfrn'kZ vkdkj izkIr djrs gSaA

^LrjhÑr (Stratified)* fun'kZu esa] tula[;k fofHkUu Lrj ;k [kaM esa ck¡Vh
tkrh gS enksa ds lekaxh vfHky{k.kksa ds vk/kkj ijA izR;sd Lrj dks mi-lef"V
ds :i esa ekuk tkrk gSA izR;sd Lrj ls enksa dk pquko ;knf̀PNd vk/kkj ij
fd;k tkrk gSA

xqPN (Cluster) fun'kZu esa] lef"V fofHkUu xqPNksa esa foHkDr dh tkrh gS
ftuesa enksa ds fglkc ls vlekaxh vfHky{k.k gksrs gSaA izR;sd xqPN dks lef"V ds
lHkh izdkj ds en gksrs gSaA izR;sd xqPN ls enksa dk pquko ;knf̀PNd vk/kkj ij
gksrk gSA
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^;qXe (Double) fun'kZu* esa] izfrn'kZ nks leqPp;ksa esa nks fofHkUu Lrjksa ij yh
tkrh gSA ;fn igyk leqPp; larks"ktud ifj.kke ugha nsrk gS] izfrn'kZ ds nwljs
leqPp; dh igys esa tksM+dj ifj.kke dks etcwrh iznku fd;k tkrk gSA

^cgqfo/k (Multiple) fun'kZu* esa] izfrn'kZ fof/k fofHkUu pj.kksa esa iwjh dh
tkrh gS& izFke pj.k] f}rh; pj.k vkSj blh rjg vkxsA izFke pj.k esa dqN
ftyksa dk pquko fd;k tkrk gS] nwljs pj.k esa dqN iz[kaMksa dk pquko fd;k tkrk
gS] rhljs pj.k esa dqN xk¡oksa dks pquk tkrk gSA bl izdkj] pquko dh izfØ;k
izR;sd pj.k rd tkrh gS izfrn'kZ ds vkdkj dks ?kVkrs gq,A

^fu;rka'k (Quota) fun'kZu* esa] ,d vUos"kd fu;rka'k ds vanj lead
ladfyr djrk gS tks vfHky{k.kksa tSls] vk; oxZ] mez oxZ] dkexkj oxZ ds vk/kkj
ij vkSj vkxs blh rjgA fu;rka'k ds vanj enksa dk pquko O;fDrxr fu.kZ; ij
fuHkZj djrk gSA mnkgj.k ds fy,& 500 yksxksa ds lk{kkRdkj esa] 60% ?kjsyw
efgyk;sa] 25% fdlku vkSj 15% Nk= dk pquko djuk gSA blfy, ,d
fu;rka'k fu;r fd;k tkrk gS ftlds vUnj dbZ lewg cuk, tkrs gSa fun'kZZ ds
pquko ds fy,A

^lqfo/kk;qDr fun'kZu (Convenience Sampling)* esa] ,d fun'kZZ lqfo/kkiwoZd
izkIr fd;k tkrk gS] rS;kj miyC/k Lkzksrksa ls tSls] ^VsyhQksu Mk;jsDVªh*] jk'ku
dkMZ/kkfj;ksa dh lwph vkSj oksVjksa dh lwphA

^vkuqØfed fun'kZu (Sequential Sampling)* esa dbZ izfrn'kZ tula[;k
ls ,d ds ckn ,d fudkyh tkrh gS tks igys ds fun'kZZ ifj.kkeksa ij vk/kkfjr
gSA vxj igyk fun'kZ Lohdkj ;ksX; ugha gS] fun'kZ dks vLohÑr dj nh tkrh
gSA rc nwljk lewg fy;k tkrk gS ftlls enksa dks pquk tkrk gSA ;g fof/k rc
rd tkjh jgrh gS tc rd vfUre fu.kZ; uk yssa] fy;k tk; fun'kZ Lohdkj
djus dkA

bl rjg] fun'kZu fof/k dk pquko lef"V dh izÑfr] fun'kZZ dh bdkbZ]
fun'kZ ds vkdkj vkSj vUos"k.k ds mÌs'; ij fuHkZj djrh gSA

2-6 iz'ukoyh dh rS;kjh (Preparation of Questionnaire)

,d iz'ukoyh dks lrdZrkiwoZd rS;kj fd;k tkrk gS izkFkfed lead dks ladfyr
djus ds fy,A blds fy, n{krk vkSj vuqHko okafNr gSA iz'ukoyh dh :ijs[kk
rS;kj djus esa dksbZ c) fu;e ugha gSA ;|fi] ,d vkn'kZ iz'ukoyh ds fy,
fuEufyf[kr iFk-izn'kZd fu;eksa dk voyksdu fd;k tkrk gS&

1- iz'uksa dh la[;k& iz'ukoyh esa ;qfDrlaxr la[;k esa iz'u gksus
pkfg,A ;g lc vUos"k.k dh izÑfr] dk;Z{ks= vkSj mÌs'; ij fuHkZj djrk gSA
vkn'kZ :i esa 20 ls 25 iz'u gksus pkfg, ftUgsa iwNk tkuk gSA izfr-iz'u iwNuk
mi;qDr gS] tc iz'uksa ds yEcs mÙkj gksaA

2- ljy vkSj lqLi"V iz'u& bl rjg ls iwNs x;s iz'u dks ljy] laf{kIr
vkSj lqLi"V gksuk pkfg,A mUgsa lwpdksa dks vklkuh ls le> esa vkus yk;d gksuk
pkfg,A vLi"V vkSj tfVy iz'uksa ls cpuk pkfg,A iz'uksa esa rduhdh inksa dk
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iz;ksx ugha gksuk pkfg,A inksa ds vFkZ] vxj vko';drk gks] Li"V :i ls
ifjHkkf"kr gksus pkfg,A

3- mfpr Øec)rk& pqus x, iz'u pj.k nj pj.k O;ofLFkr :i ls
Øec) gksus pkfg,A iz'u iwNus dh ,d rkfdZd J̀a[kyk gksuh pkfg, ,d ds
ckn ,d izkFkfedrk ds vuqlkjA lkekU;r;k iz'uksa ds Øe gSa& uke] fyax] mez]
irk] 'kS{kf.kd ;ksX;rk] O;olk;] oSokfgd fLFkfr] cPps bR;kfnA

4- izhfrdj iz'u& iwNs x, iz'u lwpdksa ds euksHkko ij pksV igq¡pkus okys
ugha gksus pkfg,A ;g csgrj gksxk fd dksbZ xksiuh; iz'u u iwNs tk,aA iz'u
O;fDrxr ;k futh ckrksa ls lacaf/kr u gksaA iz'uksa dks izhfrdj gksuk pkfg, rkfd
lwpd cxSj fdlh nqfo/kk ds mudk mÙkj ns ldsA

5- O;k[;kRed fVIif.k;k¡& iz'ukoyh esa 'kadk ds lek/kku ds fy,
O;k[;kRed fVIif.k;k¡ gksuh pkfg,A lwpdksa dks dfBu iz'uksa dks le>us ds fy,
tgk¡ vko';d gks oks O;k[;kRed fVIi.kh dk vkJ; ys ldsaA iz'uksa dk mÙkj
nsus esa mudk lgh ekxZn'kZu gksuk pkfg,A

6- oLrqfu"B iz'u& iz'uksa ds mÙkj ^gk¡* ;k ^uk* :i esa gksus pkfg,A lwpdksa
dks Lora=iwoZd vkSj tYnh esa mÙkj nsus dh xqatkbZ'k gksuh pkfg,A vxj ,d
fdlh iz'u dh ek¡x vf/kd mÙkjksa dh gS] rks iz'uksa dks mi-iz'uksa esa ck¡Vk tkrk
gSA vxj os mÙkj ugha nsuk pkgrs gSa] rks mUgsa ^MS'k* ;k ykxw ugha fy[kus ds fy,
cksyk tkrk gSA bldk vFkZ gS fd] flQZ fnypLih j[kus okys lwpdksa ls visf{kr
gS ,sls iz'uksa dk mÙkj nsukA

7- lg i=& vUos"kd dks lwpdksa ds lkFk e/kqj laca/k cukuk iM+rk gSA
blfy, ,d lg i= Lo-irk fy[kk fyQkQk vkSj iz'ukoyh lwpdksa dks Hksth
tkrh gSA vUos"kd dks Lo;a dh igpku vkSj mlds vUos"k.k ds ckjs esa laf{kIr
tkudkjh lwpdksa dks nsuh gksrh gSA mls fouezrkiwoZd lwpdksa dks lead ladyu
ds fy, lg;ksx ds fy, fuosnu djuk pkfg, vkSj mUgsa vk'oLr djuk pkfg,
fd bl rjg ls ladfyr lead xksiuh; j[kk tk,xkA blds vykok] lwpdksa dks
tYn mÙkj nsus ds fy, HksaV ;k izksRlkgu fn;k tkrk gSA lg i= dks laf{kIr]
ljy] vkd"kZd vkSj la;r gksuk pkfg,A

8- :ijs[kk dk iqufoZyksdu& iz'ukoyh dh :ijs[kk rS;kj djus ds
ckn] ;g vko';d gS fd bldh iw.kZrk dh tk¡p vPNh rjg dj yh tk;sA vxj
dksbZ deh ;k xyrh gS rks mls lrdZrkiwoZd tk¡pdj lq/kkj dj fn;k tkuk
pkfg,A vUr esa :ijs[kk dks iz;ksx ds fy, vuq'kkflr fd;k tkrk gSA bls
lkQ-lkQ :ikafdr vkSj vkd"kZd <ax ls Nik;k tkuk pkfg,A

2-7 oxhZdj.k (Classification)

,d og̀nkdkj ladfyr lead dks oxhZÑr fd;k tkuk gS ;k O;ofLFkr <ax ls
Øe ls ltkuk gSA ,d csrjrhc lead vifj"Ñr :i esa gksrk gSA bldk
v/;;u vkSj fo'ys"k.k vklkuh ls ugha gks ldrk gSA blfy, vifj"Ñr lead
dk oxhZdj.k cgqr vko';d gSA

^^oxhZdj.k lead dks lewg ;k oxks± esa O;ofLFkr djus dh fof/k gS
muds vfHky{k.kksa ;k xq.k/keZ ds vuqlkjA**
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oxhZdj.k ds mÌs'; gSa lead dks ljy :i esa ^iznf'kZr djuk*] lead dks rqyuh;
v/;;u ds vuq:i cukuk] nwljs lead ls laca/k cukuk vkSj lead dks fo'ys"k.k vkSj
O;k[;k ds fy, miyC/k djukA

oxhZdj.k dk eq[; mÌs'; vlekurk ds vanj lekurk ykuk gSA oxhZdj.k
cgqr cM+s lead dks O;ofLFkr vkSj vkdkj dks laf{kIr djus esa enn djrk gSA
bldk dk;Z vifj"Ñr lead dks O;ofLFkr lead esa :ikUrfjr djuk gSA ;g
tfVy lead dks lkekU; cukrk gSA

oxhZdj.k ds vk/kkj ij

xq.k/keZ
xq.kkRed ¼o.kZukRed½

pj
la[;kRed

lk/kkj.k
¼nks xquk½

la?kfVr
¼cgqeq[k½

;knf̀PNd
¼lS/nkfUrd½

fofPNUu
¼iw.kZ la[;k½

lrr
¼iw.kZ la[;k vkSj
fHkUu la[;k½

^xq.k/keZ* dk vFkZ gS O;fDr ;k oLrq dk xq.k ;k vfHky{k.kA mnkgj.k ds fy,]
yM+dk-yM+dh] fookfgr-vfookfgr] yEck-fBxuk] fgUnw-eqfLye bR;kfnA

^pj* og la[;k gS tks ,d voyksdu ls nwljs esa cnyrk jgrk gS fn, x,
ekuksa ds leqPp; ds vanjA ^fopj* pj dk ,d [kkl eku gS fn, x, ewY;ksa esa
lsA ;g ,d O;fDrxr pj dk eku gSA mnkgj.k ds fy,] vad] otu] osru]
foØ;] Å¡pkbZ vkfnA

^xq.kkRed* oxhZdj.k lead ds lewgu ls lacaf/kr gS xq.k/keZ ds vuqlkjA
^lkekU;* oxhZdj.k flQZ nks xq.k/keks ± dks vkosf"Vr djrk gSA ^la?kfVr* oxhZdj.k
nks ls vf/kd xq.k/keks ± dks vkosf"Vr djrk gSA

^;knf̀PNd oxhZdj.k dk laca/k mu xq.k/keks ± ls gS] tks Li"V :i ls ifjHkkf"kr
ugha gSa vkSj nks xq.k/keks ± ds chp dksbZ n<̀+ fuf'pr lhek ugha gSA nks xq.k/keks ± ds

lkekU;
oxhZdj.k ¼nks&xquk½

iq#"k efgyk

la?kfVr
oxhZdj.k ¼cgqeq[k@f}Hkktu½

yM+ds yM+fd;k¡

fookfgr vfookfgr

eqfLye fgUnw

fookfgr vfookfgr

eqfLye fgUnw

eqfLye fgUnw
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chp foHkktu lS)kfUrd gS vkSj ;g O;fDr ls O;fDr ds lksp esa vUrj gksrk gSA
mnkgj.k ds fy,] yEck vkSj fBxuk] f'kf{kr vkSj vf'kf{kr] fuiq.k vkSj vukM+h]
ge ;FkkFkZ vUrj bu nks xq.kksa ds chp ugha dj ldrs gSaA foHkktu ;knf̀PNd ;k
lS)kfUrd gksxkA

^la[;kRed* oxhZdj.k dk laca/k lead ds lewgu ls gS la[;k ds vuqlkj
ftUgsa ekik ;k fxuk tk ldrk gSA

,d ^fofPNUu* pj flQZ iw.kk±d la[;kvksa dks ysrk gS] tSls& 1] 5] 13] 18]
45 vkSj 50 vkfnA ;g fHkUu eku ugha ysrk] tSls& 1-95] 6-82] 15-36] 54-7
vkfnA

,d ^lrr* pj lHkh laHko eku ysrk gS] iw.kk±d vkSj fHkUu ,d leku] tSls&
4] 5-6] 7] 19] 22-8] 30-5] 37] 48-9 vkfnA

2-8 lkj.kh;u (Tabulation)

ladfyr vkSj oxhZÑr lead lkj.kh ds :i esa iznf'kZr fd;k tk ldrk gSA
^lkj.kh;u* dk vFkZ gS lead dk lkj.kh ds :i esa Øfed O;oLFkkiu] LraHkksa vkSj
iafDr;ksa esaA ;g lacaf/kr la[;kRed lead dk rkfdZd lwphdj.k gS mnxz LraHkksa
vkSj {kSfrt iafDr;ksa esa O;k[;kRed fVIi.kh ds lkFkA lkj.kh;u dk eq[; mÌs';
lead dks lkj.kh :i esa laf{kIr djuk gS tks vklkuh ls le>k vkSj O;k[;k
fd;k tk ldsA

lead ds lkj.kh;u dh fof/k ds fuEufyf[kr ykHk gSa&

(i) ;g tfVy lead dks laf{kIr :i esa djds ljy cukrk gSA

(ii) ;g de txg ysrk gS vkSj vf/kd tkudkjh nsrk gSA

(iii) ;g rqyukRed v/;;u lqlk/; cukrk gS vkSj fofHkUu enksa vkSj
xq.k/keks ± ds chp laca/k LFkkfir djrk gSA

(iv) ;g lEiw.kZ lead dks ,d nf̀"V esa izdV dj nsrk gSA

2-9 lkj.kh ds Hkkx (Part of a Table)

,d lkj.kh LraHkksa vkSj iafDr;ksa esa txg dk Øfed foHkktu gSA fuEufyf[kr
lkj.kh ds fofHkUu Hkkx gSa&

(i) lkj.kh la[;k& vxj fjiksVZ esa lkjf.k;ksa ds fy, la[;kvksa dk
O;ogkj gksrk gS] izR;sd lkj.kh dh ,d la[;k gksuh pkfg, mudh
igpku vkSj lanHkZ ds fy,A lk/kkj.kr%] la[;k lkj.kh ds 'kh"kZ ij
jgrh gSA

(ii) 'kh"kZd (Title)– ,d lkj.kh dk ,d mi;qDr 'kh"kZd gksuk pkfg, tks
'kh"kZ ij mHkjs v{kjksa esa jgrk gSA 'kh"kZd la{ksi esa lkj.kh ds varoZLrq
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dk o.kZu djrk gSA tgk¡ rd laHko gks] 'kh"kZd dks lead ds
fo"k;oLrq ds laca/k esa iw.kZ vkSj vlafnX/k gksuk pkfg,A bls Li"V]
lgh 'kCnksa esa vkSj Lo;a O;k[;kRed gksuk pkfg,A

(iii) vuq'kh"kZd (Captions)& os lwpukvksa dks mnxz LraHkksa ds 'kh"kZ ij
n'kkZbZ xbZ 'kh"kZd dk mYys[k djrs gSaA vuq'kh"kZd ds vUrxZr] mi-
'kh"kZd gks ldrs gSaA os NksVs v{kjksa esa bdkbZ;ksa ds lkFk ¼vxj dksbZ
gS½ fy[ks tkrs gSaA

(iv) LFkw.k (Stubs)& os {kSfrt iafDr;ksa ds lcls ck;sa n'kkZbZ xbZ lwpuk
ds 'kh"kZd dk mYys[k djrs gSaA os ogh dk;Z djrs gSa tks
vuq'kh"kZd }kjk dh tkrh gSaA vuq'kh"kZd vkSj LFkw.k vUrj-ifjorZuh;
gSaA

(v) vkÑfr (Body)& ;g la[;kRed lwpuk ls lacaf/kr gS tks vuq'kh"kZd
vkSj LFkw.k esa iznf'kZr gSA ;g lkj.kh dk lcls egRoiw.kZ Hkkx gS tks
lEiw.kZ lead dks vkd"kZd vkSj ifj'kq)rk ls iznf'kZr djrk gSA ;g
lkj.kh dk lcls cM+k fgLlk vkPNkfnr djrk gSA

(vi) 'kh"kZ-fVIi.kh (Headnote)& ;g laf{kIr fVIi.kh gS tks T;knkrj
dks"Bd esa nh tkrh gS Bhd 'kh"kZd ls uhpsA ;g 'kh"kZd dk
HkwfedkRed ;k vuqiwjd fVIi.kh gSA ;g lkaf[;dh; bdkbZ;ksa ;k ekiksa
ls lacaf/kr dqN egRoiw.kZ rF;ksa dks of.kZr djus ds fy, iz;qDr gksrk
gS] tSls& 000* esa] fefy;u esa] djksM+ esa] fDoaVy esa bR;kfnA

(vii) ikn fVIi.kh (Footnote)& ;g laf{kIr fVIi.kh gS tks lkj.kh ds
uhps fn;k tkrk gSA os lkj.kh ds fdlh Hkh Hkkx ls tqM+s gks ldrs gSa
rkjd fpUg (*) dk iz;ksx dj n'kkZus ds fy, O;k[;k uhps nh xbZ gSA

(viii) Lkzksr fVIi.kh (Source Note)& tc f}rh;d lead dk iz;ksx gksrk
gS] ,d Lkzksr fVIi.kh lkj.kh ds lcls uhps fn;k tkrk gS] ikn
fVIi.kh ds uhpsA ;g izdk'ku dk uke vkSj nSuafnuh ;k ikf{kd dk
uke /kkfjr djrk gS ftlls ;g lead ladfyr fd;k x;k gSA

2-10 lkj.kh ds izdkj (Types of Tables)

lkaf[;dh; rkfydk,a fofHkUu rjhdksa ls rS;kj dh tkrh gSa ftldk pquko mÌs';
dk;Z{ks=] izÑfr vkSj vUos"k.k ds foLrkj ij fuHkZj djrk gSA fuEufyf[kr
vko';d izdkj dh rkfydk,a gSa&

(i) ljy rkfydk (One-way Table)& ljy lkjf.k;k¡ ,slh rkfydk;sa
gSa tks lead ds ,d vdsys vfHky{k.k ds ckjs esa tkudkjh nsrh gSA ;s
vf/kdka'kr% ,d xq.k lkj.kh ds :i esa tkuh tkrh gSA

(ii) f}&xq.k rkfydk,a (Two-way Tables)& os f}-xq.k rkfydk,a
dgykrh gSa tks lead ds nks vfHky{k.kksa ds ckjs esa lwpuk nsrh gSaA
lead ds nks xq.k/keZ vUrlZEcf/kr gksrs gSaA mnk- Nk=ksa dh la[;k&
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yM+dk vkSj yM+fd;k¡] iq#"k& fookfgr vkSj vfookfgr] efgyk&
fookfgr vkSj vfookfgrA

(iii) f=&xq.k rkfydk,a (Three-way Tables)& f=&xq.k rkfydk,a os
rkfydk,a gSa ftuesa lead rhu vfHky{k.kksa ds laca/k esa lwpuk miyC/k
djkrh gSA os ,d gh lead ds rhu vUrlZEcf/kr xq.k/keks ± ls lacaf/kr
lwpuk miyC/k djkrh gSaA mnkgj.k ds fy,] Nk=ksa dh la[;k&
yM+dk vkSj yM+fd;k¡] fookfgr vkSj vfookfgr] vkSj Lukrd vkSj
Lukrd ls uhpsA

(iv) cgqfo/k rkfydk,a (Manifold Tables)& os tfVy rkfydk;sa Hkh
dgykrh gSa tks ,d gh lead ds dbZ vfHky{k.kksa dks izdV djrh gSaA
os mPp Lrj rkfydk;sa gSa ftlesa mlh lead ds rhu vUrlZEcf/kr
vfHky{k.kksa ls vf/kd izdV gksrh gSaA

bl rjg] tSls rkfydk dk Øe c<+rk tkrk gS lead ds xq.k/keZ ds lkFk]
rkfydk tfVy ls tfVyrj gksrh tkrh gSA O;ogkj esa] lkekU;r;k f=-xq.k
rkfydk,a iz;qDr gksrh gSaA

fuEufyf[kr rkfydkvksa dh :ijs[kk gSa&

1- ljy rkfydk&

dsujk cSad esa deZpkfj;ksa dh la[;k n'kkZrs gq,
rkfydk] mez lewg ds vuqlkj

mez ¼o"kks± esa½ deZpkfj;ksa dh la[;k

30 ls uhps 15

30-40 18

40-50 9

50 vkSj Åij 3

dqy = 45

2- f}&xq.k rkfydk

dsujk cSad esa deZpkfj;ksa dh la[;k n'kkZrs gq,
rkfydk mez vkSj fyax ds vuqlkj

fyax
mez
¼o"kks± esa½

deZpkfj;ksa dh la[;k dqy

iq#"k efgyk

30 ls uhps 9 6 15

30-40 10 8 18

40-50 2 7 9

50 vkSj Åij & 3 3

dqy 21 24 45
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3- f=&xq.k rkfydk

dsujk cSad esa deZpkfj;ksa dh la[;k n'kkZrh rkfydk
mez] fyax vkSj oSokfgd fLFkfr ds vuqlkj

oSokfgd
fLFkfr

fyax

deZpkfj;ksa dh la[;k

iq#"k efgyk

mez lewg fo- v-fo- dqy fookfgr vfookfgr dqy

30 ls uhps 3 6 9 2 4 6 15

30-40 2 8 10 4 4 8 18

40-50 1 1 2 7 & 7 9

50 ls Åij & & & 3 & 3 3

dqy 6 15 21 16 8 24 45

fo- = fookfgr v-fo- = vfookfgr

mnkgj.k 2-1: ,d lkQ&lqFkjk [kkyh rkfydk iznf'kZr djsa dkWyst
fo|kfFkZ;ksa ls lacaf/kr muds ladk; ¼dyk] okf.kT; vkSj foKku½] oxZ
¼izh;qfuoflZVh vkSj fMxzh½] fyax ¼iq#"k vkSj efgyk½ vkSj o"kZ ¼1982-83½

gy% Nk=ksa dh la[;k ,-oh- dkWyst] caxykSj esa o"kZ 1982 vkSj 1983 ds
nkSjku i<+us okys ¼'kh"kZ fVIi.kh% -------------------------------------------½

o"kZ&fyax

ladk; /oxZ

1982 1983 lEiw.kZ

;ksxefgyk iq#"k ;ksx efgyk iq#"k ;ksx

izh-;w- dyk fMxzh

izh-;w- dkWelZ fMxzh

izh-;w- foKku fMxzh

;ksxQy

ikn fVIi.kh Lkzksr fVIi.kh

mnkgj.k 2-2: yksdlHkk esa 600 lnL; mifLFkr Fks] ,d izLrko ij cgl
ds nkSjku ftl ij oksV gqvk vkSj 400 oksV izLrko ds i{k esa iM+sA

lnu esa ljdkj ds 380 vkSj 65 foi{k ds lnL; us izLrko ds i{k esa oksV
fn;kA lHkh lnL; bu nks Hkkxksa esa c¡Vsa gSa vkSj dksbZ vuqifLFkfr ugha FksA

mi;qZDr lwpuk dks rkfydkc) djsaA

gy% rkfydk yksdlHkk esa eri=ksa dk fooj.k n'kkZrs gq, ftlesa ppkZ ds
nkSjku ,d izLrko ij ernku gqvkA
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lnL;

ernku

lÙkk i{k foi{k dqy

i{k esa 335 65 400

fo#) 45 155 200

dqy 380 220 600

mnkgj.k 2-3: ,d cM+s QSDVªjh esa 1986 esa dkexkjksa dh la[;k 540 Fkh
ftlesa 30% efgyk;sa Fkha vkSj ckdh iq#"kA 1988 esa dkexkjksa dh la[;k c<+ xbZ]
100 efgyk;sa vkSj 200 iq#"kA 1990 esa] dqy dkexkjksa dh la[;k blds 1988
dh la[;k ls 25% c<+ xbZA efgyk dkexkj 340 FkhaA lead dks rkfydkc)
djsaA

gy% rkfydk ,d QSDVªjh esa dkexkjksa dh la[;k 1986] 1988 vkSj 1990 ds
fy, n'kkZrs gq,A

dkexkjksa
dh la[;k

fyax ds
vuqlkj

1986 1988 1990

iq#"k 378 578 710

efgyk 162 262 340

dqy 540 840 1050

mnkgj.k 2-4: fn, vuqikr dks laxr la[;kvksa esa ifjofrZr djsa vkSj ,d
iw.kZ rkfydk cuk;sa fuEufyf[kr lwpuk ds fy,A

o"kZ 1994 esa] ,d 'kgj ds rhu dkWystksa A, B vkSj C dh dqy la[;k 3%1%4
ds vuqikr esa FkhA A dkWyst dh dqy la[;k 3000 FkhA lHkh dkWystksa esa
yM+fd;ksa vkSj yM+dksa dk lekuqikr 1%3 FkkA ladk;okj forj.k yM+fd;ksa vkSj
yM+dksa dk ladk; dyk] foKku vkSj okf.kT; esa Øe'k% 2%1%2 ds vuqikr esa gS
lHkh dkWystksa esaA

gy% rkfydk n'kkZrs gq, A, B vkSj C dkWyst esa yM+fd;ksa vkSj yM+dksa dh
la[;k fofHkUu la[;kvksa esa 1994 ds njE;kuA

dkWyst
fyax

ladk;

A B C

yM+fd;k¡ yM+ds dqy yM+fd;k¡ yM+ds dqy yM+fd;k¡ yM+ds dqy

dyk 300 900 1200 100 300 400 400 1200 1600

foKku 150 450 600 50 150 200 200 600 800

okf.kT; 300 900 1200 100 300 400 400 1200 1600

dqy 750 2250 3000 250 750 1000 1000 3000 4000
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mnkgj.k 2-5: 1807 vkSjrksa esa] ftudk cEcbZ ds ,d diM+k QSDVªjh esa
lk{kkRdkj fy;k x;k] 512 diM+k {ks= ls Fks vkSj ckdh xSj-diM+k {ks= lsA

fookfgr vkSjrksa esa tks diM+k {ks= dh Fkha] 247 vuqHkoh Fkha vkSj 73
vuqHkoghu] tcfd xSj-diM+k {ks= ds fy, laxr vad Øe'k% 49 vkSj 520 FksA

vuqHkoghu vkSjrksa dh dqy la[;k 1341 Fkh ftlesa 111 diM+k {ks= esa jgrh
FkhaA dqy vkSjrksa esa] 918 vfookfgr Fkha] vkSj muesa] diM+k {ks= vkSj xSj-diM+k
{ks= ds vuqHkoh vkSjrksa dh la[;k Øe'k% 154 vkSj 16 FkhaA lead dks rkfydkc)
djsaA

gy% diM+k {ks= esa jgus okyh vkSjrksa dh oSokfgd fLFkfr vkSj mudk diM+k
m|ksx] cEcbZ esa lk{kkRdkj

{ks= vkSj
oSokfgd

fLFkfr

vuqHko

diM+k {ks= xSj-diM+k {ks= dqy ;ksx

fo- v-fo- dqy fo- v-fo- dqy fo- v-fo- dqy

vuqHkoh 247* 154* 401 49* 16* 65 296 170 466

vuqHkoghu 73* 38 111* 520* 710 1230 593 748 1341*

dqy 320 192 512* 569 726 1295* 889 918* 1807*

fo- = fookfgr v-fo- = vfookfgr

¼ladsru& *fpUgkafdr vad fn, x, gSa½

mnkgj.k 2-6: nf{k.kh jsyos esa 1970 esa nq?kZVukvksa dh dqy la[;k 3]500
Fkh] vkSj ;g 1971 esa 300 ls ?kV xbZ vkSj 1972 esa 700 lsA ehVj xst
ifj[kaM esa nq?kZVukvksa dh dqy la[;k 1970 esa 245] 1971 esa 346 vkSj 1972 esa
428 n'kkZbZ xbZA

ehVj xst esa] ^^xSj-{kfriwjd** fLFkfr;k¡ 1970 esa 49] 1971 esa 77 vkSj 1972
esa 108 FkhA ^{kfriwjd* fLFkfr;k¡ czkWM xst esa 1970 esa 2867] 1971 esa 2587
vkSj 1972 esa 2152 FkhaA

mi;qZDr lwpuk dks rkfydkc) djsaA

gy% nf{k.kh jsyos esa 1970-72 vof/k esa nq?kZVukvksa dh la[;k ¼czkWM xst vkSj
ehVj xst ds vuqlkj oxhZÑr½

o"kZ xst

{kfriwfrZ

1970 1971 1972

ch-th- ,e-th- dqy ch-th- ,e-th- dqy ch-th- ,e-th- dqy

{kfr iwjd 2867* 196 3063 2587* 269 2856 2152* 320 2472

xSj-{kfr iwjd 388 49* 437 267 77* 344 220 108* 328

dqy 3255 245* 3500* 2854 346* 3200* 2372 428* 2800*

Ckh-th-&czkWM xst ,e-th-&ehVj xst

¼ladsru& fpUgkafdr *vad fn;s x;s gSa½
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mnkgj.k 2-7: ,d lqij cktkj ik¡p eq[; [kaMksa esa ck¡Vh tkrh gS& fdjkuk]
lfCt;k¡] nokbZ;k¡] oL= vkSj uohu oLrqA lHkh [kaMksa us fuEufyf[kr fcØh
vkysf[kr fd;k 1981] 1982 vkSj 1983 esaA

1981 esa] fdjkuk esa fcØh Fkh 6]25]000 #-] lfCt;ksa esa 4]05]000 #- de
fdjkuk ls] nokbZ;ksa esa 4]88]000 #- tks uohu oLrq dh fcØh dk nqxquk gSA oL=
dh fcØh dqy fcØh dk 30% gS o"kZ ds njE;kuA

1982 esa] dqy fcØh fiNys o"kZ dh fcØh ls 10% of̀) iznf'kZr fd;k tcfd
fdjkuk vkSj lCth dh fcØh esa 8% vkSj 10% of̀) ntZ dh xbZ vius laxr
1981 ds vk¡dM+ksa ls] nokbZ esa 13]000 #- dh deh vkbZ vkSj oL= dh fcØh
5]36]000 #i;ksa dh ntZ dh xbZA

1983 esa] dqy fcØh mruh gh jgh ftruh 1982 esa] fdjkuk esa 22]000 #-]
lCth esa 32]000 #- vkSj nokbZ esa 10]000 #- dh fxjkoV vkbZA oL=ksa dh fcØh
4]81]000 #- vf/kd gqbZ uohu oLrqvksa dh fcØh dh rqyuk esaA

gy% rkfydk lqij cktkj ds fofHkUu [kaMksa esa 1981] 1982 vkSj 1983 ds
njE;ku fcØh n'kkZrs gq,A

o"kZ

[kaM

1981 1982 1983

#- #- #-

fdjkuk 6]25]000 6]75]000 6]53]000

lCth 2]20]000 2]42]000 2]10]000

nokbZ 4]88]000 4]75]000 4]65]000

oL= 6]75]857 5]36]000 8]15]572

uohu oLrq 2]44]000 5]50]143 3]34]571

dqy 22]52]857 24]78]143 24]78]143

Ladsr& ifjdyu ds fy,A
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[kaM 1981 1982 1983

fdjkuk 625000 6,25,000
+ 50,000

675000 675000
- 22000

653000

lCth 625000
-405000 22000

220,000
+ 22,000 242000

242000
- 32000

210000

nokbZ;k¡ 488000 488,000
- 13,000 475,000

53,600

475000
- 10000

465000

oL= 30% 675857 vUrj 5,50,000 vUrj 815572
334571

uohu
oLrq

488000 244000 2252857
+

225286
2478143

2478143

dqy 2252857 10% of̀)
dqy esa

vUrj* 1150143
481000

*(1577000 ×
30)70=675857

fd- $ l-$ n-$ u-i-
= (15,77,00) ;k

669143

(1577000 × 100/70 = 2252857

mnkgj.k 2-8: 1]00]000 xhr Lkzksrkvksa ds chp ,d losZ{k.k fd;k x;k vkSj
muls iwNk x;k fd os viuh ojh;rk ilan ds vuqlkj crk;sa 'kkL=h; xk;u]
lqxe laxhr] yksd xhr] fQYeh xhr vkSj ikWi xhr ds ckjs esaA mrus gh iq#"k
Lkzksrkvksa ls lk{kkRdkj fy;k x;k ftrus efgyk LkzksrkA

losZ{k.k us bafxr fd;k fd Lkzksrkvksa dk izfr'kr ftlus 'kkL=h;] lqxe vkSj
yksd xhrksa dks ojh;rk nh Øe'k% 8] 13 vkSj 4 gSaA efgykvksa dh okLrfod
la[;k izR;sd igys nks izdkj ds fy, 6]000 FkhA

Lkzksrkvksa esa ftUgksaus yksdxhr ilan fd;k] iq#"k Lkzksrkvksa dh la[;k mruh gh
Fkh ftruh efgyk Lkzksrkvksa dh tcfd] fQYeh xkuksa dks ilan djus okyksa dh
la[;k Ms<+ xquh Fkh ckdh lHkh nwljs xhrksa dks feykdj( ikWi xhr ilan djus
okyksa dh la[;k fQYeh xhr ilan djus okyksa ls ,d pkSFkkbZ FkhA ikWi laxhr
lquus okyksa ds 60 izfr'kr efgyk,a FkhaA

fyax vkSj laxhr ds izdkj ds vuqlkj] Lkzksrkvksa dk forj.k n'kkZrs gq, ,d
rkfydk dk fuekZ.k djsaA

gy% fofHkUu izdkj ds laxhr esa laxhr Lkzksrkvksa ¼iq#"k vkSj efgykvksa½ dh
la[;k iznf'kZr djrh rkfydkA
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fyax
laxhr

% iq#"k efgyk dqy

'kkL=h; 8* 2,000 6,000* 8,000*

lqxe 13 7,000 6,000* 13,000*

yksd 4* 2,000* 2,000* 4,000*

fQYeh 60 33,000 27,000 60,000

ikWi 15 6,000 9,000 15,000

dqy 100* 50,000* 50,000* 1,00,000*

Ladsr& 'kk- $ lq- $ yks- $ fQ- $ ikW- = 100 ikW- =
4
1

fQYeh ¼fn;k x;k gS½

8 $ 13 $ 4 $ fQ- $ ikW- = 100

25 $ fQ- $ ikW- = 100

fQ- $ ikW- = 75

fQ- $
4
1

fQ- = 75

4 fQ- $ fQ- = 300

5 fQ- = 300

fQ- = 300/5 = 60

 ikW- = 15

fpUgkafdr * vad fn, x, gSaA

mnkgj.k 2-9: fuEufyf[kr lwpuk dks rkfydk :i esa iznf'kZr djsa mi;qDr
vuq'kh"kZd ftruh Li"Vrk vkSj vklkuh ls vki ns ldrs gSaA 1965 esa ,d
QSDVªjh ds dqy 1750 deZpkfj;ksa esa] 1200 deZpkjh ,d Jfed la?k ds lnL;
FksA 200 efgyk deZpkfj;ksa esa 175 Jfed la?k dh lnL;k ugha FkhaA

1970 esa] Jfed la?k ds lnL;ksa dh la[;k c<+dj 1510 gks xbZ ftuesa
1290 iq#"k FksA nwljh rjQ] xSj-Jfed la?k ds deZpkfj;ksa dh la[;k ?kVdj
208 gks xbZ ftuesa 180 iq#"k FksA

1975 esa] QSDVªjh ds osru iw¡th esa 1800 deZpkjh Jfed la?k ls tqM+s Fks vkSj
50 ugha tqM+s FksA 1975 esa lHkh deZpkfj;ksa esa] 300 efgyk,a Fkha ftuesa 8 Jfed
la?k ls ugha tqM+h FkhaA

gy% QSDVªjh ds Jfed la?k ds lnL;ksa dk rqyukRed v/;;u o"kZ 1965]
1970 vkSj 1975 esa
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lnL;rk
fyax

o"kZ

Jfed la?k ds lnL; xSj-Jfed la?k ds
lnL;

dqy
;ksx
Qy

iq#"k efgyk dqy iq#"k efgyk dqy

1965 1,175 25* 1200* 375 175* 550 1750*

1970 1,290* 220 1510* 180* 28 208* 1718

1975 1,508 292* 1800* 42 8* 50* 1850

dqy 3,973 537 4510 597 211 808 5,318

Ladsr& fpUgkafdr * vad fn, x, vkSj ckdh cps vad muls fudkys x,
gSaA

mnkgj.k 2-10: vizSy 1986 esa caxykSj fo'ofo|ky; dh ch-dkWe- ijh{kk esa
4000 Nk= 'kkfey gq, ftlesa 60% Nk= caxykSj 'kgj ds egkfo|ky;ksa ls Fks
vkSj ckdh xzkeh.k {ks= ds egkfo|ky;ksa dsA

ijh{kk esa cSBus okys dqy Nk=ksa dk 75% yM+ds Fks vkSj ckdh yM+fd;k¡A
ijh{kk ds ifj.kke esa 40% Nk= lQy gq,A yM+ds vkSj yM+fd;ksa dk vuqikr tks
ijh{kk esa ikl gq, 2%3 FkkA

gy% Nk=ksa dh la[;k tks caxyksj fo'ofo|ky; ds ch-dkWe- ijh{kk vizSy] 1986
esa 'kkfey gq,A

caxyksj

fyax

ifj.kke

'kgjh egkfo|ky; xzkeh.k egkfo|ky; dqy

yM+ds yM+fd;k¡ dqy yM+ds yM+fd;k¡ dqy yM+ds yM+fd;k¡ dqy

mÙkh.kZ 384 576 960 256 384 640 640 960 1,600

vuqÙkh.kZ 1,416 24 1,440 944 16 960 2360 40 2,400

dqy 1,800 600 2,400 1,200 400 1,600 3,000 1,000 4,000

mnkgj.k 2-11: ,d dkWyst }kjk vk;ksftr fVªi esa 80 yksx Fks ftlesa
vkSlr esa izR;sd us 15-50 #- fn;sA 60 Nk=ksa us 16 #- izR;sd fn;kA v/;kiu
deZpkfj;ksa ls vf/kd iSls fy, x,A ukSdjksa dh la[;k 6 ¼lHkh iq#"k½ Fks ftuls
dqN ugha fy;k x;kA efgykvksa dh la[;k dqy izfrHkkfx;ksa dk 20% Fkk
ftuesa ,d efgyk deZpkjh FkhA

mi;qZDr lwpuk dks rkfydkc) djsaA

gy% rkfydk fVªi ds lnL;ksa vkSj muds ;ksxnku dks n'kkZrs gq,A

lnL;x.k fyax Ikfr lnL;

iq#"k efgyk dqy ;ksxnku dqy

Nk= 45 15 60 16-00 960

deZpkjh 13 1 14 20-00 280

ukSdj 6 & 6 & &

64 16 80 15-50 1,240
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Ladsr& dqy ;ksxnku = vkSlr ;ksxnku × 15.50 = 1,240 #i;sA
deZpkfj;ksa dk ;ksxnku ckdh dh jkf'k gS Nk=ksa ds ;ksxnku ds ckn = 1,240 &
960 = 280A

mnkgj.k 2-12: ,d v[kckj ds LraHk esa ,d ifjokj esa jgus okys yksxksa esa
bU¶yw,Utk ¼¶yw½ gksus ds ckjs esa fuEufyf[kr vuqPNsn FkkA

^^Bhd 1]00]000 fuokfl;ksa esa 1/5 Hkkx us ;{ek ds y{k.k iznf'kZr fd, vkSj
muesa 5]000 yksxksa dks ¶yw dk laØe.k Fkk( ijUrq muesa ls flQZ 1]000
laØfer ?kjksa esa jgrs FksA

blds foijhr ;{ek xzLr 1/15 Hkkx yksxksa dks ftUgsa ¶yw ugha Fkk mUgsa
laØe.k dk [krjk FkkA

lc feykdj 21,000 yksx ¶yw ls xzLr Fks vkSj 41,000 yksxksa dks laØe.k
dk tksf[ke Fkk] ijUrq la[;k ftUgsa ¶yw Fkk ijUrq ;{ek ugha ,sls ?kjksa esa jgrs Fks]
tgk¡ ¶yw dk jksxh ugha Fkk] flQZ 2,000 FkkA**

mi;qZDr lwpuk iznf'kZr djrs gq, rkfydk dk fuekZ.k djsa] mfpr 'kh"kZd ds
lkFkA

gy%

,d gh ifjokj esa jgus okys ;{ekxzLr yksxksa ds chp ¶yw gksus
dks iznf'kZr djrh rkfydk

laØe.k

vkØe.k

¶yw ls xzLr ¶yw ls vkØe.k ugha lEiw.kZ
;ksx Qy

laØfer ?kj
esa jgus
okys

xSj-la-
?kj esa

jgus okys

;ksx laØfer
?kj esa jgus

okys

xSj-la-
?kj esa

jgus okys

;ksx

Vh-oh- dk
vkØe.k

1,000 4,000 5,000 1,000 14,000 15,000 20,000

Vh-oh- dk
vkØe.k ugha

14,000 2,000 16,000 25,000 39,000 64,000 80,000

dqy 15,000 6,000 21,000 26,000 53,000 79,000 1,00,000

Vh-ch- = la- ?kj xSj-la- ?kj la- ?kj xSj-la- ?kj

2-11 Øec)rk] Jsf.kc)rk (Serialization)

Jsf.kc)rk dk laca/k lead ds ,d [kkl Øe esa rdZiw.kZ lwphdj.k ;k O;oLFkkiu
ls gSA lead dks fofHkUu Jsf.k;ksa esa Øeokj lwphc) dh tkrh gS] phtksa ;k
xq.k/keks ± dks ekik] fxuk ;k rkSyk tkrk gS vkSj rc os ,d ds ckn ,d jD[kh
tkrh gSa Jsf.kc)rk dh fof/k esaA bl rjg] Jsf.kc)rk dk vFkZ gS lead dk
rdZiw.kZ ;k Øeokj O;oLFkkiu le; ;k {ks= ;k fLFkfr ds vuqlkjA

lkaf[;dh Jsf.kc)rk dks ifjHkkf"kr dh tk ldrh gS phtksa] ?kVukvksa ;k
xq.k/keks ± dk O;oLFkkiu ,d [kkl ;k rdZ;qDr ;k Øec) :i esaA rhu izdkj
dh Jsf.k;k¡ gksrh gSa le; {ks= ;k fLFkfr ij vk/kkfjr& dky Js.kh] HkkSxksfyd
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Js.kh vkSj fLFkfr Js.khA lkaf[;dh; Js.kh rS;kj dh tkrh gSa oxhZÑr lead dks
Bhd ls O;ofLFkr rjhds ls izLrqr djus ds fy,A oxhZdj.k dk laca/k lead dks
fofHkUu lewgksa ;k mi-lewgksa esa foHkktu ls gS] tcfd Jsf.kc)rk lacaf/kr gS
lead dk O;oLFkkiu Øec) :i esaA nksuksa fof/k;ksa dk y{; lead dks vkxs ds
fo'ys"k.k ds fy, iznf'kZr djus ls gSA

lkaf[;dh; Jsf.k;ksa ds izdkj
¼vk/kkj½

^^dky Js.kh** ¼,sfrgkfld ;k dky Øfed ;k vYidkfyd½ ,slk gS
ftlesa lead le; ;k vof/k ds vUrjky ds vk/kkj ij O;ofLFkr gSaA bl Js.kh
esa pj dk eku frfFk;ksa] lIrkgksa] eghuksa] o"kks ±] n'kdksa] ;k 'krdksa ds laca/k esa j[kh
tkrh gSaA bl izdkj dh Jsf.k;k¡ vkfFkZd vkSj O;kikfjd v/;;uksa esa cgqrk;r ls
ik;h tkrh gSA le; lcls egRoiw.kZ dkjd gS ftlds vuqlkj lead O;ofLFkr
dh tkrh gSA

^^LFkkfud Js.kh** ¼HkkSxksfyd ;k laoxhZ;½ ,slk gS ftlesa lead LFky ds
vUrjksa ;k HkkSxksfyd {ks= ds vk/kkj ij O;ofLFkr gksrh gSA pj ds eku xkaoksa]
'kgjksa] ftyksa] {ks=ksa] eaMyksa] jkT;ksa ;k jk"Vªksa ds lanHkZ esa o.kZukuqØe ls ;k ekuksa
ds p<+rs Øe esa iznf'kZr dh tkrh gSA

^^O;fDrxr Js.kh** ,slh gS ftlesa lead mlh rjg n'kkZbZ tkrh gS tSls os
voyksfdr gksrh gSaA pj ds eku vkdkj esa NksVs ;k la[;k esa lhfer gksrs gSaA
voyksduksa dks rF;r% vkysf[kr dh tkrh gS vkSj izLrqr dh tkrh gS] tSls os
ladfyr dh tkrh gSa] lk/kkj.kr;k] os vifj"dr̀ vkSj vlaxfBr :i esa gksrh
gSaA ;|fi] mUgsa Øe (array) esa ewY;ksa ds p<+rs ;k fxjrs gq, Øe esa O;ofLFkr
dj la;ksftr dh tk ldrh gSA pw¡fd pjksa ds ewY; vkdkj esa NksVs gSa ladfyr
lead dks la?kfur djus dh vko';drk ugha gSA blfy, O;f"Vd voyksdu ;k
Js.kh voxhZdr̀ gSaA

^^fLFkfr Js.kh** (Condition Series) ,slk gS ftlesa lead HkkSfrd fLFkfr
ds vuqlkj O;ofLFkr gSa tSls vk;q] Å¡pkbZ vkSj otu fdlh fn, le; esa
muds ?kfVr gksus ds lkis{kA bl Js.kh esa] lead vkdkj esa fofHkUurk ;k phtksa
ds ifjek.k ls n'kkZbZ tkrh gSaA pj ds ewY; vkdkj esa cM+s ;k la[;k esa vlhfer

izkd̀frd ¼lkekU;½

dky Jsf.k;k¡
¼vYidkfyd ;k
,sfrgkfld ;k

dky Øfed Js.kh½

LFkkuh; Js.kh
¼laoxhZ; ;k

HkkSxksfyd Js.kh½

lajpukRed ¼fof'k"V½

O;fDrxr
izs{k.k Js.kh

fLFkfr Js.kh
;k

vkof̀Ùk forj.k

lrr
Js.kh

oxhZd̀r
Js.kh

vfofPNUu
Js.kh
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gksrs gSaA muls okafNr gSa fo'ys"k.k dk izn'kZu ls igys la?kfur fd;k tkukA
ladfyr lead ds vkdkj dks NksVk djus ds fy, ,d vkof̀Ùk forj.k cuk;k
tkuk gksrk gSA fLFkfr Jsf.k;k¡ rhu izdkj dh gksrh gSa&

(i) fofPNUu (Discrete) ¼vlrr ;k voxhZd`r½ Js.kh& tc lead esa
pj ds ewY; O;fDrxr :i ls iF̀kd vkSj iw.kk±d gS] gesa fofPNUu :i dh vkof̀Ùk
forj.k izkIr gks ldrk gSA ;g flQZ rHkh laHko gS tc pj ds ewY;ksa dk vkdkj
NksVk gS voyksduksa dh la[;k dh rqyuk esaA pw¡fd] Js.kh esa izR;sd ewY; iqujko`Ùk
gksrh gSA pjksa ds chp ,d fuf'pr vUrjky gksrk gS tks Js.kh dks ewY;ksa esa
vlrr djrh gSA dksbZ fHkUukRed eku ugha gksrs gSaA izR;sd ewY; ,d fuf'pr
vkof̀Ùk ysrh gS mlds Js.kh esa iqujkof̀Ùk ds vuqlkjA

(ii) oxhZd`r Js.kh (Classified Series)& vxj lead esa pj ds ewY;
O;fDrxr :i ls iF̀kd vkSj iw.kk ±d gSa] gesa fofPNUu izdkj dk vkof̀Ùk forj.k
feyrk gSA ;g rHkh laHko gS tc pj ds ewY;ksa dk vkdkj NksVk gS voyksduksa
dh la[;k dh rqyuk esaA vxj pj ds ewY; vkSj voyksduksa dh la[;k nksuksa
vkdkj esa cM+s gSa] ge ewY;ksa dks oxhZdr̀ dj ldrs gSa lead dks laf{kIr djus ds
mís'; lsA

lHkh fuf'pr iw.kk±d ¼ewY;½ fofHkUu oxks± ¼oxZ&vUrjky½ esa oxhZdr̀ fd,
tkrs gSa pj ds lHkh foLrkj ds ewY;ksa dks ck¡VdjA izR;sd oxZ vUrjky ds fy,
nks lhek,a gSa& fuEu lhek vkSj mPp lhekA nksuksa lhek,a varosZf'kr dh tkrh
gS ,d [kkl oxZ vUrjky esa izs{k.kksa dks fxudjA oxZ vUrjky ,d LraHk esa ,d
Øe ls j[kh tkrh gSa vkSj mudh vkof̀Ùk;k¡ nwljs esaA bl fof/k ls ladfyr lead
i;kZIr la?kfur fd, tkrs gSa vkSj iznf'kZrA oxZ vUrjky] bl Js.kh ds vanj]
^varosZf'kr oxZ vUrjky* dgh tkrh gSaA ,d ewY; dk vUrj gksrk gS iwoZoÙkhZ oxZ
vUrjky ds mPp lhek vkSj mÙkjoÙkhZ oxZ vUrjky ds fuEu lhek ds chpA

(iii) lrr Js.kh (Continuous Series)& tc lead esa pj dk ewY; iw.kk±d
ugha gSaA gesa oxhZdr̀ Js.kh ugha feyrh gSA iw.kk±d ds cnys] ge pj ds ewY;
fHkUu esa ikrs gSaA oxZ vUrjky cukus dh varosZf'kr fof/k pj ds fHkUukRed ewY;ksa
ds fy, mi;qDr ugha gSA bu ifjfLFkfr;ksa esa ge lrr oxZ vUrjky cukrs gSa tks
^^oxZ vUrjky dh cfgoZsf'kr fof/k** dgykrh gSA izR;sd oxZ vUrjky dh flQZ
fuEu lhek varoZsf'kr dh tkrh gS izs{k.kksa dks ,d fof'k"V oxZ vUrjky esa fxurs
oDrA mPp lhek fxuus dh fof/k ls cfgosZf'kr dh tkrh gSA

pjksa ds lHkh ewY; ¼iw.kk±d vkSj fHkUu ,d leku½ lrr gSa vkSj ,d fn,
foLrkj esa e/;oÙkhZ eku ysrk gSA oxZ vUrjky ¼cfgoZsf'kr fof/k½ tqM+s gksrs gSa 'kq:
ls var rd fcuk VwVs vkSj os ,d LraHk esa Js.khc) gksrs gSa lacaf/kr vkof̀Ùk nwljs
LraHk esa yh tkrh gSA bl fof/k ls] ladfyr lead ;Fks"V :i ls la?kfur dh
tkrh gS vkSj iznf'kZr dh tkrh gSA dksbZ vUrjky ugha gksrk gS iwoZoÙkhZ
oxZ vUrjky dh mPp lhek vkSj mÙkjoÙkhZ oxZ vUrjky dh fuEu lhek ds chp]
pw¡fd os ,d vkSj leku gSaA
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2-12 lkaf[;dh; Js.kh dk fuekZ.k (Construction of
Statistical Series)

lead dks la;ksftr djus dh fof/k esa ,d la[;kRed laof̀Ùk ls lacaf/kr
fuEufyf[kr pkj Jsf.k;ksa dk fopkj fd;k tkrk gS&

(i) O;fDrxr Js.kh (ii) fofPNUu Js.kh

(iii) oxhZdr̀ Js.kh (iv) lrr Js.kh

ge lead ds fofHkUu voLFkkvksa dk ,d la[;kRed n"̀Vkar ls o.kZu djsaxsA
ge yksx ,d ijh{kk esa 100 Nk=ksa ds fuEufyf[kr vadksa ij fopkj djsa] jksy
uEcj ds Øe esa O;ofLFkrA

Lkkj.kh Ø- 2-1: 100 Nk=ksa ds vad ¼20 iw.kk±d ls½
¼vifj"d`r] vlaxfBr ;k oxhZd`r lead½

5 14 10 16 8 15 1 14 9 6

11 3 8 12 6 4 11 17 7 10

18 10 15 9 8 14 8 5 15 4

10 13 4 18 2 6 10 7 13 8

16 7 14 11 9 4 11 9 3 7

1 8 10 5 13 7 15 8 19 16

6 17 11 15 6 3 18 12 9 4

14 11 9 4 14 11 8 7 19 10

15 8 19 11 7 16 10 3 6 14

10 19 3 20 8 11 20 14 9 19

mi;qZDr vkysf[kr lead ^^vifj"dr̀ ;k vlaxfBr**lead dgykrs gSaA vad
brus vfu;a=uh; vkSj fc[kjs gSaA lko/kkuhiwoZd i<+us ds ckn Hkh] muesa lekfo"V
fooj.k Li"V ugha gSaA vadksa dks vkysf[kr fd;k tkrk gS tSls os ladfyr dh
tkrh gSa os laxfBr ugha gSaA ;|fi] os Øeokj laxfBr vkSj iznf'kZr dh tk
ldrh gSa csgrj rjhds lsA vifj"dr̀ lead O;fLFkr fd, tk ldrs gSa ewY;ksa ds
c<+rs gq, ;k ?kVrs gq, Øe esa ;g O;oLFkkiu ^Øec)rk* dgykrh gSA vc
ijh{kk esa 100 Nk=ksa ds vad laxfBr :i esa fuEu tSls iznf'kZr dh tkrh gSA

Lkkj.kh Ø- 2-2: 100 Nk=ksa ds vad ¼20 iw.kk±d ls½
¼laxfBr ;k Øec)½ ¼Lkkj.kh Ø- 2-1 ds lanHkZ esaA½

Ø-l- vad Ø-l- vad Ø-l- vad Ø-l- vad Ø-l- vad

1 1 21 6 41 9 61 11 81 15

2 1 22 6 42 9 62 11 82 15

3 2 23 6 43 9 63 11 83 15
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4 3 24 7 44 9 64 11 84 15

5 3 25 7 45 9 65 11 85 16

6 3 26 7 46 9 66 12 86 16

7 3 27 7 47 9 67 12 87 16

8 3 28 7 48 10 68 13 88 16

9 4 29 7 49 10 69 13 89 17

10 4 30 8 50 10 70 13 90 17

11 4 31 8 51 10 71 14 91 18

12 4 32 8 52 10 72 14 92 18

13 4 33 8 53 10 73 14 93 18

14 4 34 8 54 10 74 14 94 19

15 5 35 8 55 10 75 14 95 19

16 5 36 8 56 10 76 14 96 19

17 5 37 8 57 11 77 14 97 19

18 6 38 8 58 11 78 14 98 19

19 6 39 7 59 11 79 15 99 20

20 6 40 8 60 11 80 15 100 20

vifj"d̀r lead dks Øec) djus esa] gesa Øe la[;kvksa dk bLrseky djuk gS
jkSy uEcj ds cnys pj ds ewY;ksa ds Øe dks cuk, j[kus ds fy,A Øec) djus ls
lead la?kfur ugha gksrk gSA voyksduksa dk vkdkj ogh jgrk gSA ;|fi] lead
dk izLrqrhdj.k vifj"dr̀ lead ls csgrj fn[krh gSA bl izdkj dk lead dk
izLrqrhdj.k vko';d gS lkaf[;dh; fo'ys"k.k ds mís'; ds fy,A

;|fi] Øec) :i esa izLrqr lead csgrj fn[krk gS vifj"dr̀ lead
ls] ;g dfBu gS lead dk okLrfod lkFkZdrk ,d utj esaA blfy, ge lead
dks vkxs vf/kd vkd"kZd vkSj la?kfur :i esa izLrqr dj ldrs gSa ,d vkof̀Ùk
forj.k dh lgk;rk lsA

^vkòfÙk* ,d Js.kh esa pj ds izR;sd ewY; dk fdruh ckj ?kfVr gksrk gSA ;g
pj ds [kkl ewY; dh iqujkof̀Ùk dh la[;k ls lacaf/kr gSA ;g n'kkZbZ tkuh gS]
fxurh dh lgk;rk ls] ,d [kkl ewY; ;k oxZ ds fo#)A blfy, ;g ,d
[kkl ?kVuk ;k pht ;k ewY; ds ?kfVr gksus dh nj gSA

vko`fÙk forj.k (Frequency Distribution)– pj ¼;k xq.k/keks ±½ dk lkjka'k
izLrqrhdj.k gS muds ifjek.k ds vuqlkj ;k rks O;fDrxr :i ls ;k lewg ;k
oxks± esa tks O;ofLFkr fd;k tkrk gSA ;g pj ds fofHkUu ewY;ksa dks vafdr djrk
gS ,d LraHk esa vkSj mudh vkisf{kd vkof̀Ùk;k¡ nwljs esaA ;g lead ds oxhZdj.k
dh ,d iz.kkyh gS laof̀Ùk ds vk/kkj ij tks la[;kRed eki esa leFkZ gSA ;g
vkof̀Ùk rkfydk ;k vkof̀Ùk pkVZ ;k vkof̀Ùk Js.kh Hkh dgykrh gSA

lkaf[;dh; Js.kh ds vk/kkj ij ge rhu izdkj dk vkof̀Ùk forj.k fuEu
izdkj ls fufeZr dj ldrs gSa&
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(i) fofPNUu ¼vlrr½ vkof̀Ùk forj.k Discrete (Discontinuous)
Frequency Distribution

(ii) oxhZdr̀ vkof̀Ùk forj.k (Grouped Frequency Distribution)

(iii) lrr vkof̀Ùk forj.k (Continuous Frequency Distributions)

(i) fofPNUu vko`fÙk forj.k& pj tks flQZ fuf'pr ;k fof'k"V iw.kk±d
ewY; ys ldrs gSa ^fofPNUu pj* dgykrs gSaA os nks iw.kZ la[;kvksa ds lHkh laHko
fHkUu eku ugha ysrs gSaA fofPNUu vkof̀Ùk forj.k fuekZ.k djrs oDr ge pj ds
izR;sd ewY; dks ftruh ckj Js.kh esa vkrh gSa fxurs gSaA ;g lqlk/; dh tkrh gS
feyku fpUgksa (Tally Marks) dh rduhd lsA

^feyku fpUg* NksVh mnxz js[kk,a gSa tks ,d nwljs ds lekukUrj [khaph tkrh
gSaa os ,d [kkl ewY; ;k oxZ ds lkeus [khaph tkrh gSa vkof̀Ùk;ksa dh fxurh dks
lqxe cukus ds fy,A lkekU;r;k ,d ik¡p ckjksa ¼fpUgksa½ dk Cykd x.ku fof/k
ds fy, iz;qDr gksrh gS] tSls ^ * ¼pkj mnxz NksVh js[kk vkSj ,d mudks dkVrh
gq, Vs<+h js[kk½A ;g fof/k x.ku dh fof/k dks vf/kd vklku cuk nsrh gS ik¡p
vkof̀Ùk;ksa dh ,d bdkbZ ds :i esaA

Lkkj.kh Ø- 2-3: 100 Nk=ksa ds vad ¼20 iw.kk±d esa½ ¼fofPNUu vko`fÙk
forj.k½ ¼lanHkZ Lkkj.kh Ø- 2-2½

vad feyku fpUg vad feyku fpUg

1 2 11 9

2 1 12 2

3 5 13 3

4 6 14 8

5 3 15 6

6 6 16 4

7 7 17 2

8 10 18 3

9 7 19 5

10 9 20 2

dqy 100

pj ds ewY; la[;k esa 20 gSa ¼20 iw.kk±d vad dk½ tcfd voyksduksa dh
la[;k ¼Nk=½ ,d lkS gSaA bl fofPNUu izdkj ds forj.k esa ¼Lkkj.kh 2-3½] lEiw.kZ
lead dkQh gn rd la?kfur fd, x, gSa vkSj n'kkZ;s x;s gSa ftlesa ge pj ds
izR;sd ewY; dks ftruh ckj os vkbZ gSa fxurs gSaA vadksa dh laof̀Ùk pj dgykrh
gSA vad vius vki esa pj ds ewY; dgykrs gSaA Nk=ksa dh la[;k tks vad Ldksj
djrs gSa ,d vkof̀Ùk dgykrh gSA bl izdkj dk forj.k mi;qDr gS tc pj ds
ewY; de gSa vkSj voyksduksa dh la[;k vf/kdA
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(ii) oxhZÑr vko`fÙk forj.k& tc voyksduksa dh la[;k vkSj pj ds ewY;ksa
dh la[;k nksuksa vkdkj esa cM+s gSa] fofPNUu vkof̀Ùk forj.k mi;qDr ugha gSA pj
ds ewY;ksa ds lEiw.kZ foLrkj dks la?kfur fd;k tkrk gS bUgsa mi;qDr lewgksa ;k
oxks± esa ck¡VdjA izR;sd oxZ dks nks lhek,a gSa& fuEu lhek vkSj mPp lhekA tSls
pj ds ewY; iw.kk ±d ;k iw.kZ la[;k gSa] ¼fHkUukRed ugha½ oxks± dh ^vUrosZ'kh fof/k
rS;kj dh tkrh gSA nksuksa lhek,a lekfo"V dh tkrh gSa voyksduksa dh la[;k dks
fxurs oDr ,d [kkl oxZ ds lkis{kA ;|fi] ,d dk vUrj gS iwoZorhZ oxZ
vUrjky dh mPp lhek vkSj mÙkjoÙkhZ oxZ vUrjky ds fuEu lhek ds chpA

eku ysa ge rkfydk 2-1 esa igys ls iznf'kZr 100 Nk=ksa ds vadksa ij fopkj
djsaA ;|fi pj ds ewY; la[;k esa 20 gSa ;g ekurs gq, fd os vkdkj esa cM+s gSa]
ge mUgsa fofHkUu oxks± esa mi;qDr :i ls ck¡V ldrs gSa s] tSls& 1-3] 4-6] 7-9
vkSj vkxs blh rjgA nwljk dne gS voyksduksa dh la[;k fxuuk feyku fpUgksa
ds lkFk vkof̀Ùk forj.k cukus ds fy,A

feyku ckj vkisf{kd oxks± ds fo#) [khaps tkrs gSaA

Lkkj.kh Ø- 2-4% 100 Nk=ksa ds vad ¼20 iw.kk±d ls½
¼lanHkZ Lkkj.kh Ø- 2-3½ oxZ dh vUrosZ'kh fof/k

oxZ vUrjky feyku fpUg vko`fÙk (f)
1-3 8

4-6 15

7-9 24

10-12 20

13-15 17

16-18 9

19-21 7

dqy 100

,d oxhZÑr vkof̀Ùk forj.k esa] bdkbZ;ksa ¼mi;qDr mnkgj.k esa Nk=½ dh
igpku ftlds ckjs esa ,d [kkl lwpuk ,df=r dh xbZ gS ¼mi;qDr mnkgj.k esa
vad½ izklafxd ugha gS ijUrq lead dk la?kuu vko';d gSA lead fofHkUu oxks±
esa oxhZd̀r dh tkrh gS ¼oxZ vUrjky½ pjksa ds ewY; ds lEiw.kZ foLrkj dks
mi;qDr lewgksa ;k oxks± dh la[;k esaA mi;qZDr mnkgj.k esa geus pj ds ewY;ksa ds
lEiw.kZ foLrkj ¼1 ls 21½ dks 7 lewgksa esa ck¡Vk gS izR;sd 3 ds vkdkj esaa lewg
dh yEckbZ ;k oxZ vUrjky 3 gS tks dgykrh gS oxZ dk ^foLrkj* (width) ;k
ifjek.k (Magnitude)A oxZ dh mYyf[kr nks ewY; ^oxZ&lhek,a dgykrh gSa&
fuEu lhek vkSj mPp lhekA
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mÙkjorhZ oxZ dh
fuEu lhek

iwoZorhZ oxZ dh
mPp lhek

bl izdkj ds oxZ& 4-6] 7-9] 10-12 vkSj blh rjg vkxs & dgykrh gSa
^^vUroZs'kh oxZ**A fuEu vkSj mPp lhek,a vkfo"V dh tkrh gSa vkof̀Ùk fxurs
oDr vkSj mUgsa oxhZd̀r djrs oDrA mknjg.k ds fy,] oxZ vUrjky 16-18 lHkh
ekuksa 16] 17] 18 dks vkfo"V djrh gSA ;gk¡ eku 16 ¼fuEu lhek½ vkSj eku 18
¼mPp lhek½ vkosf"Vr gksrh gS feyku fpUg yxkrs oDr vkof̀Ùk dh fxurh ds
fy,A nwljk eku 19 nwljs oxZ 19-21 esa vkosf"Vr gksrh gSA lkekU;r;k]
fHkUukRed eku 18 vkSj 19 ds chp ¼i.e., 18-20] 18-65] 18-78 vkfn½ ij dqN
Hkh fopkj ugha fd;k tkrk gS bl izdkj ds oxhZdj.k esaA flQZ oSls pj tks
iw.kk±d eku ysrs gSa bl izdkj ds oxhZdj.k esa fy, tkrs gSa tSls dkjksa dh la[;k]
ifjokjksa dh la[;k] nq?kZVukvksa dh la[;k vkfnA

vUroZsf'kr fof/k lkekU; iz;ksx esa ugha gSA blfy, vUroZsf'kr fof/k]
cfgosZf'kr fof/k esa ifjofrZr dj nh tkrh gS lHkh mÌs';ksa ds fy,A ,d dk vUrj
gksrk gS iwoZoÙkhZ oxZ dh mPp lhek vkSj mÙkjoÙkhZ oxZ dh fuEu lhek ds
chpA ;g vUrj ,d la'kks/ku dkjd ls lek;ksftr dh tkrh gS] fuEu izdkj
izxf.kr]

la'kks/ku dkjd =
2


la'kks/ku dkjd lkekU;r;k 0-5 gksrk gS] tks fuEu tSlk lek;ksftr gksrk gSA

oxZ dh vUroZsf'kr
fof/k vad

oxZ ifjofrZZr dh xbZ cfgosZf'kr
fof/k esa

1-3 0-5-3-5

4-6 3-5-6-5

7-9 6-5-9-5

10-12 9-5-12-5

13-15 12-5-15-5

16-18 15-5-18-5

19-21 18-5-21-5

fVIi.kh& lalks/ku dkjd 0-5 lHkh fuEu lhekvksa esa ?kVkbZ tkrh gS vkSj mPp lhek esa
tksM+ nh tkrh gSA

oxZ vUrjky dk ifjek.k 2 gS] lek;kstu ls igys] ijUrq lek;kstu ds
ckn ;g 3 gaSA ;|fi] e/;&eku nksuksa fLFkfr;ksa esa leku jgrh gSaA

(iii) lrr vko`fÙk forj.k (Continuous Frequency Distribution)–
tc voyksduksa dh la[;k vkSj pj ds ewY;ksa dh la[;k nksuksa cM+s gSa vkdkj esa]
vkSj pj ds eku nksuksa iw.kk±d vkSj fHkUukRed gSa] oxhZdr̀ vkof̀Ùk forj.k mi;qDr
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ugha gSa pj ds ewY;ksa ds lEiw.kZ foLrkj dks la?kfur fd;k tkuk gS bUgsa mi;qDr
lewgksa ;k oxks± esa foHkkftr djA izR;sd oxZ dh nks lhek,a gSa& fuEu lhek vkSj
mPp lhekA pw¡fd pjksa ds ewY; iw.kk±d vkSj fHkUukRed gSa] oxks± dh ^cfgoZsf'kr
fof/k* rS;kj dh tkrh gSA oxZ dh mPp lhek vyx dj nh tkrh gS voyksduksa
dh la[;k fof'k"V oxZ ds fo#) fxurs oDrA 1 dk vUrj ugha gksrk gS iwoZorhZ
oxZ dh mPp lhek vkSj mÙkjoÙkhZ oxZ dh fuEu lhek ds chpA pw¡fd nksuksa lhek,a
cjkcj gSaA

ge yksx QSDVjh A ds 100 etnwjksa dh lkIrkfgd etnwjh dk fopkj djsaA

Lkkj.kh Ø- 2-5% etnwjksa dh lkIrkfgd etnwjh ¼#- esa½&
QSDVjh A dh

96 62 41 90 52 37 78 48 85 30

52 36 53 26 112 61 133 55 108 43

44 54 80 51 43 104 75 98 60 34

45 97 38 69 56 122 31 46 125 52

28 109 42 89 68 26 79 105 59 38

35 125 57 70 120 34 137 47 130 50

95 48 101 27 136 132 48 140 87 40

32 134 63 43 58 138 148 34 114 65

39 117 142 48 148 29 149 49 148 116

64 143 33 147 150 44 150 86 150 32

mi;qDr Lkkj.kh esa] fuEure lkIrkfgd etnwjh gS 26 #- vkSj mPpre
lkIrkfgd etnwjh gS 150 #-A ge yksx ,d oxZ vUrjky ifjek.k 10 ds lkFk
ysaA bl rjg gesa djhc 14 oxks± dh la[;k gS 20-30 ls 'kq: gksdj 150-160
rdA ge yksx ,d lrr pj dk dk;Z dj jgs gSaA ;|fi ewY; iw.kk±d gSa] ml
foLrkj esa ftlesa os vkrs gSa 26 ls 150 rd foLrkfjr gSA dksbZ fuf'pr eku
ugha gS tSls 25] 30] 35] 45 vkfnA ge flQZ lrr eku ikrs gSa fuf'pr ewY;ksa
ds chpA blfy, gesa ekuuk pkfg, fd os fHkUukRed ekuksa tSls gSa tks nks
fuf'pr ewY;ksa ds chp iM+rs gSaA pj ds ekuksa dh la[;k vkdkj esa cM+s gSaA bls
lewg dh okafNrrk gS fuEu tSlk&



lead] ladyu dh
izfØ;k] izkFkfed…

48

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

Lkkj.kh Ø- 2.6: 100 etnwjksa dk lkIrkfgd osru ¼QSDVjh A½
¼lrr vko`fÙk½ ¼lanHkZ Lkkj.kh Ø- 2.5½ oxZ dh cfgosZf'kr fof/k

oxZ
vUrjky

feyku
fpUg

etnwjksa dh
la[;k

(f)

oxZ
vUrjky

feyku
fpUg

etnwjksa dh
la[;k

(f)

20-30 5 90-100 5

30-40 14 100-110 5

40-50 16 110-120 4

50-60 12 120-130 4

60-70 8 130-140 7

70-80 4 140-150 8

80-90 5 150-160 3

dqy 100

pj ds ewY;ksa dh eki] mudk ifjek.k vkSj ek=k tks mi&foHkktu ¼tSls
fHkUu½ esa leFkZ gS lrr Js.kh dk fuekZ.k djrs gSaA oxZ vUrjky cxSj muds chp
vUrjky ds fufeZr gSaA os cfgosZf'kr izdkj dh gSa ftlesa mPp lhek,a vyx dj
nh xbZ gSa voyksduksa dks fxurs oDr feyku fpUg yxkus ds fy,A bldk vFkZ gS
flQZ fuEu lhek,a yh xbZ gSa fxuus dh fof/k esaA mnkgj.k ds fy,] mi;qDr
forj.k esa] rhu etnwj gSa tks 150 #- lkIrkfgd osru ikrs gSaA os 150-160 oxZ
esa oxhZÑr gSa] uk fd 140-150 oxZ esaA D;ksafd 150] oxZ 140-150 dh mPp
lhek gS] vyx dj nh tkrh gS vkSj 150 oxZ 150-160 dh fuEu lhek dh
otg ls] lekfo"V dh tkrh gSA

pj dksbZ chp dk ewY; ys ldrk gS oxZ] vUrjky dh nks lhekvksa ds chp
tks 'kq: ls vUr rd ewY;ksa ds iwjs foLrkj rd gksrh gS oxSj fdlh VwV dsA

2-13 lrr Js.kh dk fuekZ.k (Continuous
Construction of Series)

lrr vkof̀Ùk forj.k dk fuekZ.k lcls yksdfiz; vkSj O;ogkj esa gSA bu fnuksa
dksbZ dBksj fu;e ugha gSa lrr Js.kh ds fuekZ.k ds fy,A ,d lkaf[;dhfon dks
vius foosd dk bLrseky djuk gS lead dks lrr vkof̀Ùk forj.k esa oxhZd̀r
djus ds fy,A vuqHko] cqf)] dkS'ky vkSj ;ksX;rk okafNr gS lead ds mfpr
oxhZdj.k ds fy,A ;|fi] fuEufyf[kr fu;e vkSj 'krZ fnekx esa jD[kk tkuk
pkfg, lrr vkof̀Ùk forj.k fuekZ.k djrs oDr&

(A) egRoiw.kZ in (Terms)– fuEufyf[kr rduhdh inksa dk v/;;u
fd;k tkuk pkfg, lrr vkof̀Ùk forj.k dk fuekZ.k djrs oDrA
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(i) oxZ vUrjky (Class interval)– ;g lead ds izR;sd lewg dk vkdkj
gS tks fuEu lhek ls 'kq: gksrk gS vkSj mPp lhek ls [kRe gksrk gSA blfy, ;g
oxZ gS tks nks lhekvksa ls fufeZr gSA oxZ vUrjky dh vUrosZ'kh fof/k ds mnkgj.k
gSa 10-19] 20-29] 30-39 vkfnA oxZ vUrjky dh cfgosZ'kh fof/k ds mnkgj.k gSa
10-20] 20-30] 30-40 vkfnA

(ii) oxZ vUrjky dh vkn'kZ la[;k& dksbZ dBksj fu;e ugha gS oxZ
vUrjkyksa dh la[;k ds fu/kkZj.k laca/kh fdlh fn;s x;s voyksdu esaA ;|fi] izks-
,p-,- LVZtst us ,d lw= fn;k gS ftlls ge oxZ vUrjkyksa dh vkn'kZ la[;k
izxf.kr dj ldrs gSa tks fdlh J̀a[kyk esa cuk;k tkrk gSA

mudk lw= gS]

n = 1 + 3.222 log N

n = oxZ vUrjkyksa dh la[;k

N = voyksduksa dh la[;k

Øekuqlkj mi;qZDr LVqtsZt fu;e ds vk/kkj ij] ge yksx oxZ vUrjky dk
ifjek.k fuEu tSlk fu/kkZfjr djrs gSaA







Nlog3.2221
SLi

kla[;dhoxksZa
foLrkj

  

i = oxZ vUrjky dk ifj.kke

L = lcls cM+k eku

S = lcls NksVk eku

tc ge LVwtsZt lw= dk iz;ksx djrs gSa] oxks± dh la[;k lkekU;r;k 4 vkSj
20 ds foLrkj esa fu/kkZfjr gksrh gSA ;g dkQh rdZiw.kZ foLrkj gS ftlds vUrxZr
oxZ vUrjkyksa dh la[;k ikrs gSaA ;|fi] oxks± dh la[;k iw.kZ la[;k ¼iw.kk±d½ gksuh
pkfg, vf/kekU;rk ls 5 ;k 5 ds vioR;Z tSls 10] 15] 20 bR;kfnA ,sls iw.kk ±d
fnekx ds fy, izR;{k nf̀"Vxkspj gks tkrs gSa vkSj lead ds fo'ys"k.k ds fy,
la[;kRed izx.ku esa dkQh lqfo/kktud gksrs gSa aA mlh izdkj] oxZ vUrjky dk
ifjek.k dks Hkh vf/kekU;rk ls 5* ;k 5 ds U;wure mHk;fu"B vUrjky tSls&
0-5 ;k 15-25 ;k 20-40 vkfn esa ysuk pkfg,A

oxZ vUrjky dk izdkj& lead oxZ vUrjkyksa esa oxhZÑr dh tkrh gSa tks
nks izdkj dh gksrh gSa& vUrosZ'kh oxZ vkSj cfgZos'kh oxZ&

(a) vUrosZ'kh oxZ vUrjky& bl fof/k ds v/khu] izR;sd oxZ nks vkR;afrd
ewY;ksa ls |ksfrr gksrk gS tks oxZ lhek,a dgykrs gSaA NksVh lhek ^fuEu lhek*
vkSj cM+h lhek ^mPp lhek* dgykrh gSA nksuksa lhek,a lekfo"V gksrh gSa bu oxZ
vUrjkyksa ds fy, voyksduksa dks fxurs oDrA

mnkgj.k ds fy,] oxZ vUrjky 40-49 esa 40 ls 49 rd lHkh ewY; vkfo"V
gSa] nksuksa vUrosZf'krA nwljk ewY; 50 nwljs oxZ vUrjky 50-59 esa lekfo"V gS
vkfnA ;|fi 49 vkSj 50 ds chp fHkUukRed eku bl izdkj ds oxhZdj.k esa
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izxf.kr ugha gks ldrh gSA oxZ vUrjky dh fof/k ¼vUrosZ'kh½ mu pjksa ds fy,
iz;qDr gksrh gS ftuds ewY; iw.kk±d ¼iw.kZ la[;k;sa½ gksrh gSaA lkekU;r;k] ;g fof/k
lewgÑr Jsf.k;ksa esa viukbZ tkrh gS ftlesa fHkUukRed eku ugha gksA

;|fi] oxZ vUrjky dh vUrosZ'kh fof/k] dqN lq/kkjksa ds lkFk lrr Js.kh esa
Hkh iz;qDr gks ldrh gSA oxZ lhek,a lek;ksftr dh tkrh gS vkSj cfgosZ'kh
oxZ&vUrjky esa ifjofrZr dh tkrh gS fuEu tSlkA

oxZ vUrjky dh
vUrosZ'kh fof/k

oxZ vUrjky dh
cfgoZs'kh fof/k esa ifjofrZr

10-19
20-29

9-5-19-5

19-5-29-5

29-5-39-5

39-5-49-5

49-5-59-5

uksV% la'kks/ku dkjd 0-5 lHkh fuEu lhekvksa ls ?kVk nh tkrh gS vkSj mPp lhekvksa esa
tksM+ nh tkrh gSA

la'kks/ku dkjd =
2

0.5
2
1

2
1920






mi;qDr mnkgj.k esa] ubZ oxZ lhek,a izxf.kr dh tkrh gSaA lkekU;r%] ;s
lhek,a ^^oxZ ifjlhek,a** dgh tkrh gSaA

(b) cfgosZ'kh oxZ vUrjky& bl fof/k ds v/khu izR;sd oxZ nks vkR;afrd
ewY;ksa ls |ksfrr gksrh gS tks oxZ lhek,aa dgykrh gSaA NksVh lhek ^fuEu lhek*
dgykrh gS vkSj cM+h lhek,a ^mPp lhek*A bl izdkj ds oxZ vUrjky ds fy,
voyksduksa dks fxurs oDr fuEu lhek lekfo"V gks tkrh gS vkSj mPp lhek
fuf"k)A mnkgj.k ds fy,] oxZ vUrjky 40-50 lHkh ewY;ksa 40 ls 49 dks
lekfo"V djrk gS] ewY; 50 dks cfg"Ñr djrs gq, tks vxys oxZ vUrjky
50&60 esa lekfo"V gksrh gSA

bl fof/k esa] iwoZoÙkhZ oxZ dh mPp lhek mÙkjoÙkhZ oxZ dh fuEu lhek gks
tk;sxhA oxZ vUrjky lrr :i ls fufeZr gksrh gS fcuk vUrj ;k foPNsnu
dsA ;g izdfYir fd;k tkrk gS fd pj ds ewY; nksuksa iw.kk±d vkSj fHkUukRed
gksrs gSaA ;g fof/k lead dh fujarjrk dks fuf'pr djrk gS vkSj ;g foLr̀r :i
ls O;ogkj esa yk;k tkrk gSA

fuEufyf[kr mnkgj.k oxZ dh vUrjky dh cfgosZ'kh fof/k dh O;k[;k djrk
gSA

mÙkjorhZ oxZ dh
fuEu lhek

iwoZorhZ oxZ dh
mPp lhek

—
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lkIrkfgd osru
¼#-½ oxZ
vUrjky

dkexkjksa dh
la[;k

(f)

lkIrkfgd osru
¼#-½ oxZ
vUrjky

dkexkjksa dh
la[;k

(f)

40-50 8 80-90 12

50-60 13 90-100 9

60-70 15 100-110 2

70-80 10 110-120 1

dqy 70

,d dfBukbZ mRiUu gks ldrh gS osru dks fxurs vkSj oxhZÑr djrs oDr
tSls 50 #-] 60 #-] 70 #- tks nks oxks± esa feyrs gSa mPp lhek vkSj fuEu lhek
ds :i esaa bl izdkj ds lansg dks nwj djus ds fy, vfrO;kIr lhekvksa
(Overlapping Limits) ls lacaf/kr] forj.k dks csgrj :i ls iznf'kZr fuEu tSlk
fd;k tk ldrk gSA

lkIrkfgd osru ¼#-½ dkexkjksa dh la[;k (f)

40 #- ijUrq 50 #- ls de 8

50 #- ijUrq 60 #- ls de 13

60 #- ijUrq 70 #- ls de 15

70 #- ijUrq 80 #- ls de 10

80 #- ijUrq 90 #- ls de 12

90 #- ijUrq 100 #- ls de 9

100 #- ijUrq 110 #- ls de 2

110 #- ijUrq 120 #- ls de 1

dqy 70

mi;qDr izLrqfr dksbZ lansg mRiUu ugha djrh gSA ;g fdlh Hkh lafnX/krk ls
ijs gS enksa ds vkdkj ds vkcaVu ds ckjs esa fofHkUu oxks± esaA

(iv) [kkyh oxZ vUrjky (Empty Class Interval)– ;g og
oxZ&vUrjky gS ftlesa dksbZ vkof̀Ùk ugha gSA bldk vFkZ gS bl oxZ vUrjky esa
dksbZ voyksdu ugha gSA

(v) oxZ lhek,¡ (Class Limits)– izR;sd oxZ vUrjky dh nks oxZ lhek,¡
gksrh gSa& fuEu lhek vkSj mPp lhekA fuEure ewY; fuEu lhek gS vkSj mPpre
ewY; mPp lhekA os nks fljs gSa ftlls oxZ vUrjky curs gSaA

(vi) oxZ dh ifjlhek,¡ (Class Boundaries)– ,d oxhZÑr Js.kh esa ge
yksx oxZ vUrjky dh vUrosZ'kh fof/k ls cukrs gSaA vUrjky gksrh gS iwoZoÙkhZ oxZ
dh mPp lhekvksa vkSj mÙkjoÙkhZ oxZ dh fuEu lhekvksa ds chpA ;s vUrjky 'kq)
dh tkrh gS la'kks/ku dkjd ¼0-5½ }kjk] tks fuEu lhek ls ?kVkbZ tkrh gS vkSj
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mÙkjorhZ oxZ dh
fuEu lhek

iwoZorhZ oxZ dh
mPp lhek

mPp lhek esa tksM+h tkrh gSA bl rjg vUrosZ'kh fof/k ifjofÙkZr gks tkrh gS
cfgZos'kh fof/k esaA ubZ la'kksf/kr oxZ lhek,¡ oxZ ifjlhek,aa dgykrh gSaA

la'kks/ku dkjd =
2

0.5
2
1

2
1920






= 0-5 ;k vUrj dk
2
1

Åijh oxZ ifjlhek = mPp oxZ lhek
2
1

 d

fuEu oxZ ifjlhek = fuEu oxZ lhek
2
1

 d

d = mÙkjoÙkhZ oxZ dh fuEu oxZ lhek vkSj iwoZoÙkhZ oxZ dh mPp oxZ lhek

dk vUrjA 
d
1

la'kks/ku dkjdA oxZ lhekvksa ds la'kks/ku dh rduhd vkSj mUgsa

oxZ ifjlhekvksa esa ifjofrZr djuk foLr̀r :i ls gekjh lgk;rk lkaf[;dh;
ekiksa dks izxf.kr djus esa djsxkA

(vii) oxZ dk ifjek.k vkSj foLrkj& ^ifjek.k* gS oxZ vUrjky dh fuEu
lhek vkSj mPp lhek ds chp dk vUrjA tcfd ^foLrkj* gS oxZ vUrjky ds
fuEu oxZ ifjlhek vkSj mPp oxZ ifjlhek ds chp dk vUrjA

ge yksx oxZ vUrjky ds vUrosZ'kh fof/k dk mnkgj.k ysa vkSj bldk
cfgosZ'kh fof/k esa :ikarj.k djsa fuEu tSlk&

oxZ dh
vUrosZ'kh fof/k

oxZ ifjlhekvksa
ds

lkFk :ikarj.k

oxZ dk
ifjek.k

oxZ dh
yEckbZ ;k

vkdkj ;k foLrkj

10-19 9.5-19-5 9 10

20-29 19-5-29-5 9 10

30-39 29-5-39-5 9 10

40-49 39-5-49-5 9 10

cfgosZ'kh fof/k dh fLFkfr esa] gesa ifjek.k gks ldrk gS oxZ vUrjky dh nks
lhekvksa ds chp vUrjA mnkgj.k ds fy,A

—
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oxZ dh cfgosZf'kr
fof/k

oxZ dk ifjek.k

uksV% ge bl fof/k esa in
^ifjlhek, aa* vkSj ^foLrkj* ls

nks pkj ugha gksrs gSaA

10-20 10

20-30 10

30-40 10

40-50 10

(viii) [kqys fljs okyh Jsf.k;k¡ (Open End Series)– bl Js.kh ds v/khu]
izFke oxZ vUrjky dh fuEu lhek vkSj vfUre oxZ vUrjky dh mPp lhek
fufnZ"V ugha gSA igyk oxZ vUrjky 'kq: gksrk gS 'kCnksa] ^ls de ¼Åijh lhek½
ewY;* vkSj vfUre oxZ vUrjky lekIr gksrk gS 'kCnksa ^^ls vf/kd ¼fuEu lhek½
ewY;**A mnkgj.k ds fy,

oxZ vUrjky vko`fÙk;k¡

uksV% ^^20 ls de** vkSj

^^60 ls vf/kd** 'kCn Hkh
iz;qDr gks ldrs gSaA

20 ls de 15

20-30 20

30-40 13

40-50 8

50-60 9

60 ls vf/kd 10

(ix) cUn fljs okyh Jsf.k;k¡ (Closed end series)– bl Js.kh ds v/khu]
lHkh oxZ lhek,aa lHkh oxZ vUrjkyksa ds mfYyf[kr gSaA dksbZ Hkh [kqyk fljk uk rks
Js.kh ds 'kq: esa gS ;k fd vUr esaA

(x) Hkax-fljs dh Jsf.k;k¡ (Broken-end Series)– bl Js.kh ds vUrxZr]
nksuksa izdkj dh Jsf.k;k¡ fofPNUu vkSj lrr ik;h tkrh gSaA ;g fofPNUu vkSj
lrr vkof̀Ùk forj.k dk la;kstu gSA mnkgj.k ds fy,A

ewY; (x) vko`fÙk;k¡ (f)

uksV% bl rjg dh Js.kh
iz;qDr gksrh gS tc pjksa ds
eku esa cgqr mPpkopu gksrh

gSA

10 8

20 3

20-30 15

30-40 11

40 7

50 4

50-60 2

Hkax-fljs dh Jsf.k;k¡ 'kk;n gh fufeZr dh tkrh gSa pw¡fd forj.k lkaf[;dh;
fo'ys"k.k ds fy, mi;qDr ugha gSA

(xi) e/;-eku (Mid-value) ¼e/;-fcanq ;k oxZ fpUg½& ;g oxZ vUrjky
dk e/;-fcUnq gS tks oxZ vUrjky ds nks vkR;afrd lhekvksa ds Bhd chp esa gksrk
gSA
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e/;-eku =
2
mPp lhek& lhekfuEu

mnkgj.k ds fy,]

oxZ vUrjky oxZ
ifjlhek,a

oxZ
vUrjky

dk ifjek.k

oxZ vUrjky
dk foLrkj

oxZ vUrjky
dk e/;eku

10-19 9.5-19.5 9 10 14.5

20-29 19.5-29.5 9 10 24.5

30-39 29.5-39.5 9 10 34.5

40-49 39.5-49.5 9 10 44.5

oxZ vUrjky oxZ vUrjky
dk

ifjek.k

oxZ vUrjky
dk

e/;eku

10-20 10 15

20-30 10 25 uksV% nks izdkj ds oxZ vUrjkyksa
ds chp vUrj30-40 10 35

40-50 10 45

e/;-eku fHkUu gksrh gS oxZ vUrjkyksa ds izdkj esa vUrj lsA os nks vkR;afrd
lhekvksa ;k ifjlhekvksa ds chp v)Z Hkkx esa iM+rh gS tSlh Hkh fLFkfr gksA

(ii) oxZ vko`fÙk (Class Frequency)– ;g voyksduksa dh la[;k gS fof'k"V
oxZ ds laxrA ;g fdlh fo'ks"k ?kVuk ;k ewY; ds ?kfVr gksus dh nj gS ,d
[kkl oxZ vUrjky ls lacaf/krA

(iii) O;qRifÙkr vko`fÙk;k¡ (Derived Frequencies)– oxZ vkof̀Ùk ls ge
yksx dbZ nwljh vkòfÙk;k¡ fudky ldrs gSa fofHkUu mís';ksa ds fy, lkaf[;dh;
fo'ys"k.k ds Øe esaA fuEufyf[kr O;q;RifÙkr vkof̀Ùk;k¡ gSa&

vkof̀Ùk ?kuÙo (Frequency Density) =
foLrkjdkoxZ

 vkof̀ÙkoxZ

oxZ vUrjky vko`fÙk vko`fÙk ?kuÙo

0-9
10-19
20-29
30-39
40-49

5
7

14
18
6

5 ÷ 10 = 0.5
7 ÷ 10 = 0.7

14 ÷ 10 = 1.4
18 ÷ 10 = 1.8
6 ÷ 10 = 0.6

dqy = 50
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vkof̀Ùk ?kuRo oxZ ds foLrkj dk vkof̀Ùk izfr bdkbZ gSA bl izdkj ds
vkof̀Ùk ?kuRo dk iz;ksx vkof̀Ùk;ksa ds la?kuu dks oxks± esa rqyuk djus ds fy,
gksrk gSA ;g vko';d gS fd lHkh oxZ leku foLrkj dk gksuk pkfg,A vk;r
fp= (Histogram) rS;kj djrs oDr] vxj oxZ vleku foLrkj ds gSa]
vkof̀Ùk ?kuRo vf/kd mi;ksxh gSaA

(b) izfr'kr vko`fÙk (Percentage Frequency)– ;g oxZ vkof̀Ùk dk
vuqikr gS tks dqy vkof̀Ùk ds izfr'kr ds :i esa vfHkO;Dr gSA ;g fuEu tSlk
fudkyk tkrk gS&

izfr'kr vkof̀Ùk = vkisf{kd vkof̀Ùk × 100

=
kdqy vkof̀Ù

 vkof̀ÙkoxZ × 100

mi;qDr mnkgj.k ds (xiii)(a) esa fn, vkof̀Ùk ij fopkj djrs gq,] izfr'kr
vkof̀Ùk gS]

(5 ÷ 50) × 100 = 10%
(7 ÷ 50) × 100 = 14%

(14 ÷ 50) × 100 = 28%
(18 ÷ 50) × 100 = 36%
(6 ÷ 50) × 100 = 12%
dqy = 100%

(c) lap;h vko`fÙk (Cumulative Frequency)– ;g fn, x, forj.k esa
oxZ vkof̀Ùk dk ifjof)Zr :i gSA ;g fudkyh tkrh gS] vkof̀Ùk;ksa dks Øeokj
tksM+dj tc vkof̀Ùk;k¡ ewY;ksa ;k oxks± ds p<+rs gq, Øe esa vkysf[kr dh tkrh
gSA nks izdkj dh lap;h vkof̀Ùk;k¡ gSa& ^ls de* vkSj ^ls vf/kd*A

^ls de* lap;h vkof̀Ùk;k¡ izkIr dh tkrh gSa oxZ vkof̀Ùk;ksa dks tksM+dj tks
O;ofLFkr gSa p<+rs gq, Øe ds ewY;ksa ;k oxks± esaA lHkh ewY;ksa ;k oxks± dh
vkof̀Ùk;k¡ Øeokj tksM+h tkrh gSa pj ds ehu dh vkof̀Ùk ;k oxZ ftlds fo#)
lap;h ;ksxQy fy[kh xbZ gSa dks lekfo"V djrs gq,A blfy, ;g lHkh vkof̀Ùk;ksa
dk ;ksxQy gS izR;sd eku ;k oxZ ds fy, tks fy[kh tkrh gS ewY; ;k oxZ ds
fo#) ^ls de* eku ;k oxZ dks mPp lhek ds fo#)A

^ls vf/kd* lap;h vkof̀Ùk;k¡ izkIr dh tkrh gSa oxZ vkof̀Ùk;ksa dks tksM+dj]
vfUre ¼lcls uhps½ vkof̀Ùk ls foijhr fn'kk esa] tks c<+rs gq, Øe esa O;ofLFkr
gSaA bldk vFkZ gS gesa vkof̀Ùk;ksa ds ;ksxQy ls 'kq: djuk pkfg, vkSj vkof̀Ùk;ksa
dks izR;sd pj.k esa ?kVkrs tkuk pkfg,A blfy, ;g izR;sd ewY; ;k oxZ ds fy,
lHkh vkof̀Ùk;ksa dk ;ksx gS tks ewY; ;k oxZ ^ls vf/kd* ewY; ;k oxZ ds fuEu
lhek ds fo#) fy[kh tkrh gSA
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oxZ
vUrjky

vko`fÙk
(f)

^ls de*
ewY;

lap;h
vko`fÙk;k¡

c.f.

^ls vf/kd*
ewY;

lap;h
vko`fÙk;k¡

5-15
15-25
25-35
35-45
45-55
55-65
65-75
75-85

8
19
22
27
32
24
7
1

15 ls de

25 ls de

35 ls de

45 ls de

55 ls de

65 ls de

75 ls de

85 ls de

8
27
49
76
108
132
139
140

5 ls vf/kd

15 ls vf/kd

25 ls vf/kd

35 ls vf/kd

45 ls vf/kd

55 ls vf/kd

65 ls vf/kd

75 ls vf/kd

140
132
113
91
64
32
8
1

dqy = 140

bl rjg ,d lap;h vkof̀Ùk izR;sd dk Øfed ;ksxQy gS izR;sd pj.k ij
ogk¡ ls pj ds ewY; ;k ml oxZ vUrjky dh vkof̀Ùk dks lekfo"V djdsA ;g
izR;sd ewY; ;k oxZ ds fy, dqy voyksduksa dh la[;k ml ewY; esa ;k oxZ ds
uhps ;k Åij dks iznf'kZr djrh gSA

f}pj vko`fÙk forj.k& tc lead ,d lkFk nks vk/kkjksa ;k dlkSfV;ksa ds
lanHkZ esa oxhZd̀r dh tkrh gS ge ,sls forj.k dks f}pj vkof̀Ùk forj.k dgrs gSaA
mnkgj.k ds fy,] ,d lewg dk otu vkSj yEckbZ] 10 Nk=ksa dk ys[kk'kkL= vkSj
lkaf[;dh foKku esa vad] tksM+ksa ds lewg ds fy, ifr;ksa vkSj ifRu;ksa ds mez
vkfn f}pj vkof̀Ùk forj.k gSaA bl rjg ds forj.k ^f}pj vkof̀Ùk rkfydk
ds :i esa laf{kIr fd, tk ldrs gSaA ;g lkekU;r;k ^lg laca/k rkfydk*
ds :i esa tkus tkrs gSaA

,d f}pj vkof̀Ùk forj.k esa] izR;sd pj dk ewY; fofHkUu oxks± esa oxhZdr̀
fd, tkrs gSa mUgha fopkjksa dks /;ku esa j[krs gq, tks ,d pj forj.k ds fy,
iz;qDr gksrh gSaA pj ds ewY;ksa ds ,d leqP; ds fy, oxZ vUrjky LraHkksa esa gksxh
vkSj pj ds ewY;ksa ds nwljs leqP; ds fy, iafDr;ksa esaA mnkgj.k ds fy,]

vad

ys[kk'kkL= 24 22 21 25 23 26 21 22 23

lkaf[;dh 12 18 17 14 11 15 13 16 12

ys[kk'kkL= 24 25 22 26 24 21 22 21 23

lkaf[;dh 13 16 18 12 14 17 18 11 12



lead] ladyu dh
izfØ;k] izkFkfed…

Lo-vf/kxe
ikB~; lkexzh 57

fVIi.kh

lkaf[;dh
(y)

d(x)
ys[kk'kkL=

11 12 13 14 15 16 17 18 dqy

21 | | || 4

22 | ||| 4

23 | || 3

24 | | | 3

25 | | 2

26 | | 2

dqy 2 4 2 2 1 2 2 3

[kkus LraHkksa vkSj iafDr;ksa ds izfrPNsnu ij cukbZ tkrh gSa tks la;qDr
ewY; ;k la;qDr&oxZ iznf'kZr djrs gSaA la;qDr ewY;ksa dh vkof̀Ùk gS enksa dh
la[;k ftls izFke pj dk ewY; gS LraHk esa vkSj nwljs pj dk ewY; gS iafDr esa
¼i.e., 2 vkSj 4½A

(B) (Guidelines) (fn'kk funsZ'kksa)– fuEufyf[kr lkekU; iFk izn'kZd gSa
ftu ij fopkj fd;k tk ldrk gS lqfuf'pr djus ds fy, ,d vkn'kZ vkof̀Ùk
forj.k&

(i) oxks± dh la[;k U;wure ik¡p gksuh pkfg, vkSj vf/kdre iUnzgA

(ii) oxZ vUrjky dk foLrkj ¼ifjek.k½ csgrj gS fd U;wure mHk;fu"B
dkjdksa esa 5] 10] 15] 20] 50 ;k 100 ds gksaA mnkgj.k ds fy,]
5-10 ;k 10-20 ;k 0-50] 100-200 bR;kfnA

(iii) oxZ vUrjky dh cfgosZ'kh fof/k viukuk csgrj gS vUrosZ'kh fof/k ds
cnys oxhZadj.k esa fujarjrk lqfuf'pr djus ds fy,A vUrosZ'kh fof/k
dks cfgosZ'kh fof/k esa ifjofÙkZr fd;k tk ldrk gS la'kks/ku dkjd dks
lek;ksftr djdsA

(iv) pquh gqbZ oxZ lhek,aa bl izdkj ls gksuh pkfg, fd fdlh oxZ
vUrjky ds izs{k.k le:i ls forfjr gSaA

(v) [kqys fljs okys oxZ vUrjky tgk¡ rd lEHko gks Vkys tkrs gSa] D;ksafd
bl izdkj ds lewg ds fy, e/;-eku dk izx.ku vklkuh ls fu/kkZfjr
ugha gks ldrkA

(vi) oxZ vUrjky dks le:i ;k cjkcj ifjek.k iwjh Js.kh ds njfEk;ku
gksuk pkfg,A

(vii) [kqys&fljs okys oxZ vUrjkyksa dh fLFkfr esa] ifjek.k le>h tkrh gS
iwoZoÙkhZ ;k mÙkjorhZ oxZ vUrjky ds ifjek.k dh lkaf[;dh;
fo'ys"k.k ds mís'; lsA
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mi;qDr iFk izn'kZd ;k vk/kkjHkwr fl)kUr gekjh enn djsxk] vkof̀Ùk
forj.k fuekZ.k djus esaA

bl rjg] ladfyr og̀nkdkj vkSj fo'kky vifj"Ñr lead lEikfnr vkSj
laxfBr dh tkrh gS lead ds oxhZdj.k dh fof/k esaA lead dks izLrqr fd;k
tkrk gS rqjUr le>us ;ksX; vkSj la?kfur :i esa] tks lead ds egÙoiw.kZ
vfHky{k.kksa dks izdkf'kr djrk gS( ;g flQZ oxhZdj.k dh fof/k ls laHko gSA
oxhZdj.k ,d fof/k gS ftlesa vifj"Ñr lead laxfBr dh tkrh gS
lqLi"V :i ls ifjHkkf"kr fofHkUu vfHky{k.kksa ds vuqlkj vkSj ,d Øec)
rjhds ls oxhZÑr] vkxs ds lkaf[;dh; fo'ys"k.k ds fy,A

viuh izxfr tk¡fp, (Check Your Progress)

1- Mkd ls Hksth xbZ iz'ukoyh ________ Lkzksr gSA

¼d½ izkFkfed ¼[k½ f}rh;d

¼x½ fefJr ¼?k½ buesa ls dksbZ ugha

2- ________ lead igys gh ladfyr gksrh gSA

¼d½ izkFkfed ¼[k½ f}rh;d

¼x½ fefJr ¼?k½ buesa ls dksbZ ugha

3- ________ rduhd vfyIr djrh gS lef"V ds izR;sd vo;o dk
izx.kuA

¼d½ izR;{k ¼[k½ vizR;{k

¼x½ tux.kuk ¼?k½ lknf̀PNd

4- izfrn'kZ fgLlk gS ________ dkA

¼d½ izkFkfed Lkzksr dk ¼[k½ f}rh;d Lkzksr

¼x½ iz'ukoyh ¼?k½ tula[;k

5- oxhZdj.k lead dks ________ Øec) djus dh fof/k gSA

¼d½ vO;ofLFkr ¼[k½ O;ofLFkr

¼x½ fefJr ¼?k½ buesa ls dksbZ ugha

6- ljy oxhZdj.k vfyIr djrh gS flQZ ________ xq.k/keZA

¼d½ vleku ¼[k½ O;ofLFkfr

¼x½ leku ¼?k½ fefJr

7- lkj.kh;u dk vFkZ gS lead dks LraHkksa vkSj _________ esa O;oLFkkiuA

¼d½ iafDr;ksa ¼[k½ mnxzks

¼d½ fefJr ¼[k½ js[kkvksa
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8- LraHkksa dk 'kh"kZd dgykrh gS ,d _________A

¼d½ lkj.kh;u ¼[k½ lkaf[;dh; Js.kh

¼x½ izfrp;u ¼?k½ lkj.kh la[;k

9- iafDr;ksa dk 'kh"kZd ck;ha rjQ dgykrk gS ,d _________A

¼d½ vuq'kh"kZd ¼[k½ izfrp;u

¼x½ lkj.kh;u ¼?k½ lkj.kh la[;k

10- lead dk rdZiw.kZ O;oLFkkiu ,d Øe esa dgykrk gS ,d _________A

¼d½ lkj.kh ¼[k½ vuqlwph

¼x½ rkfydk ¼?k½ xqPN izfrp;u

11- ,sfrgkfld Jsf.k;k¡ dgykrh gSa _________ Js.khA

¼d½ le;c) ¼[k½ vulwpd

¼x½ dky ¼?k½ ckjackjrk

12- HkkSxksfyd Jsf.k;k¡ dgykrh gSa _________ Js.khA

¼d½ dky ¼[k½ lkj.kh

¼x½ oxhZdj.k ¼?k½ LFkkfud Js.kh

13- oxZ vUrjky dks _________ lhek,aa gSaA

¼d½ nks ¼[k½ ,d

¼x½ rhu ¼?k½ pkj

14- nks rjg ds oxZ vUrjky gSa _________ vkSj _________A

¼d½ fofPNUu] lrr ¼[k½ Øe c)] vkof̀Ÿk

¼x½ mPp] fuEu ¼?k½ buesa ls dksbZ ugha

15- ifjek.k dk vFkZ gS oxZ vUrjky dh _________ lhek vkSj _________
lhek ds chp vUrjA

¼d½ fofPNUu] lrr ¼[k½ mPp] fuEu

¼x½ dzec)] vkof̀Ÿk ¼?k½ buesa ls dksbZ ugha

2-14 viuh izxfr tk¡fp, iz'uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼d½ 9- ¼d½

2- ¼[k½ 10- ¼x½

3- ¼x½ 11- ¼x½
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4- ¼?k½ 12- ¼?k½

5- ¼[k½ 13- ¼d½

6- ¼x½ 14- ¼d½

7- ¼d½ 15- ¼[k½

8- ¼?k½

2-15 lkjka'k (Summary)

vifj"dr̀ vk¡dM+s] vk¡dM+ksa dks ladyu djus dh fof/k ls mRiUu gksrs gSaA ;g
lHkh lkaf[;dh; vUos"k.kksa ;k vUos"k.k dk izkjafHkd pj.k gSA

nks eq[; Lkzksr gSa lead dks ladyr djus dk & izkFkfed vkSj f}rh;d
LkzksrA igyh ckj ladfyr fd, tkus okys ekSfyd vk¡dM+s izkFkfed lead
dgykrs gSaA izkFkfed lead ds Lkzksr gSa& izR;{k O;fØ;r izs{k.k] vizR;{k ekSfyd
lk{kRdkj] LFkkuh;] ,tsUV }kjk lwpuk] Mkd iz'ukoyh fof/k] lax.kdksa }kjk
vuqlwphA ,sls lead tks fdlh nwljs }kjk ladfyr dh xbZ gS vkSj vUos"kd }kjk
iz;qDr dh tkrh gSa f}rh;d lead dgykrh gSA f}rh;d lead ds Lkzksr gSa&
izdkf'kr] lead tks lHkh ljdkjh izdk'ku] jk"Vªh; ,oa vUrjkZ"Vªh; laLFkk,a]
O;kikfjd la?kksa vkSj pSEcj vkWQ dkelZ }kjk izdkf'kr dh tkrh gSaA vizdkf'kr
lead tks futh QeZ ;k O;olkf;d izfr"Bkuksa }kjk Hkfo"; esa mi;ksx djus ds
fy, ladfyr djrs gSaA

lead ladfyr djus dh nks fof/k;k¡ gSa& tux.kuk fof/k vkSj izfrn'kZ fof/kA
bu rduhdksa dk iz;ksx lead ladfyr djus ds fy, flQZ izkFkfed lead
ladyu esa gksrh gSA tux.kuk fof/k tula[;k ds izR;sd O;fDr ¼en½ dh
lax.kuk dks vko`Ùk djrk gS tcfd izfrn'kZ rduhd tula[;k ds ,d fgLlk ;k
Hkkx dk pquko izfrn'kZ vkeki ds :i esa izfrn'kZ vk/kkj ij pqus tkrs gSa tks
v/;;uk/khu gSaA

lkaf[;dh la[;kRed lead ij dk;Z djrk gSA tula[;k fo'ys"k.k ifj'kq)
la[;kRed eku nsrk gS tks izkpy (Parameters) dgykrk gSA izfrn'kZ fo'ys"k.k
lfUudV la[;kRed eku nsrk gS] tks izfrn'kZt (Statistics) dgykrk gSA
izfrp;u dh nks fof/k;k¡ gSa& ;knf̀PNd vkSj xSj-;knf̀PNdA izfrp;u fof/k dk
pquko lef"V dh izdf̀r] izfrn'kZ dh bdkbZ izfrn'kZ ds vkdkj vkSj vUos"k.k ds
mís'; ij fuHkZj djrh gSA

izkFkfed lead dks ladfyr djus ds fy, ,d iz'ukoyh dks lrdZrkiwoZd
rS;kj fd;k tkrk gS ftuesa in-izn'kZd fu;eksa dk n{krk ls voyksdu fd;k
tkrk gSA

,d og̀nkdkj ladfyr lead dks Øe ls ltkuk vko';d gksrk gS ftldks
oxhZdj.k (Classification) dgk tkrk gS rkfd tfVy lead lkekU; cu ldsA
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ladfyr vkSj oxhZd̀r lead lkj.kh ds :i esa iznf'kZr fd;k tk ldrk gSA
lkj.kh;u (Tabulation) dk vFkZ gS lead dk lkj.kh ds :i esa Øfed
O;oLFkkiu] LraHkksa vkSj iafDr;ksa esaA

lkj.kh;u dk eq[; mís'; lead dks lkj.kh :i esa laf{kIr djuk gS tks
vklkuh ls le>k vkSj O;k[;k fd;k tk ldsA

fQj Jsf.kc)rk dk laca/k lead ds ,d [kkl Øe esa rdZiw.kZ lwphdj.k ;k
O;oLFkkiu ls gSA ¼le; ;k {ks= ;k fLFkfr ds vuqlkj½A

vkof̀r forj.k (Frequency Distribution) pj ;k ¼xq.k/keks ±½ dk lkjka'k
izLrqrhdj.k gS tks muds ifjek.k ds vuqlkj ;k rks O;fDrxr :i ls ;k
lewgksa ;k oxks± esa O;ofLFkr fd;k tkrk gSA

lkaf[;dh; Js.kh ds vk/kkj ij ge rhu izdkj dk vkof̀Ùk forj.k fufeZr dj
ldrs gSa&

(i) fLFkfr Js.kh& (a) fofPNUu Js.kh] (b) oxhZdr̀ Js.kh] (c) lrr Js.khA

(ii) dky Js.kh (iii) LFkkfud Js.khA

oxZ vUrjky& ;g lead ds izR;sd lewg dk vkdkj gS tks fuEu lhek ls
'kq: gksrk gS vkSj mPp lhek ls [kRe gksrk gSA blfy, ;g oxZ gS tks nks
lhekvksa ls fufeZr gSA

2-16 eq[; 'kCnkoyh (Key Terminology)

 izfrp;u% Sampling

 oxhZdj.k% Classificaiton

 lkj.kh;u% Tabulation

 Øec)rk] Jsf.kc)rk% Sariation

 ;kn`fPNd izfrp;u% Random Sampling

 xSj-;kn`fPNd izfrp;u% Non-Random Sampling

 Øec) izfrp;u% Systematic Sampling

 Lrjhd`r izfrp;u% Stratified Sampling

 xqPN izfrp;u% Cluster Sampling

 fofPNUu Js.kh% Discrete Series

 lrr Js.kh% Continuous Series

 vko`fÙk forj.k% Frequency Distribution

 fofPNUu vko`fÙk forj.k% Discrete Frequency Distribution

 oxhZd`r vko`fÙk forj.k% Grouped Frequency Distribution
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 lrr vko`fÙk forj.k% Continuous Frequency Distribution

 feyku fpUg% Tally Marks

 [kkyh oxZ vUrjky% Empty Class Interval

 oxZ lhek,a% Class Limits

 oxZ ifjlhek,a% Class Boundaries

 lap;h vko`fÙk% Cumulative Frequency

2-17 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- lead ds fdUgha pkj izkFkfed Lkzksrksa dk uke nsaA

2- ^oxhZdj.k* dks ifjHkkf"kr djsaA

3- vki tux.kuk ls D;k le>rs gSa\

4- izfrp;u fof/k D;k gS\

5- ^oxZ vUrjky* dk vFkZ nsaA

6- oxhZdj.k ds D;k vk/kkj gSa\

7- ^lkaf[;dh; Js.kh* dk vFkZ crk,aA

8- ^iz'ukoyh* D;k gS\

9- in ^vuqlwph* dk o.kZu djsaA

10- ^LrjhÑr izfrp;u* D;k gS\

11- ^xqPN izfrp;u* dk vFkZ D;k gS\

12- ^lkj.kh;u* ls vki D;k le>rs gSa\

13- in dk o.kZu djsa ^vuq'kh"kZd (Captions) vkSj volwpd* (Stubs)

14- ^Øec)rk* (Seriation) D;k gS\

15- ^vkòfÙk ;k ckjackjrk* (Frequency) dk vFkZ nsaA

16- ,d oxZ vUrjky dk ifjek.k D;k gS\

17- ^[kqys fljs okyh Jsf.k;k¡* dk vFkZ crkosaA

18- oxZ-vUrjky dk e/;-eku dSls ik;k tk ldrk gS\

19- ^lap;h vkof̀Ùk* (Cumulative Frequency) D;k gS\
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nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- izkFkfed Lkzksr D;k gSa\ ^izR;{k O;fDrxr izs{k.k* fof/k dk la{ksi esa o.kZu
djsaA

2- dSls lwpuk,¡ LFkkuh; ,tsaV ds }kjk ladfyr dh tkrh gSa\ lead
ladfyr djus dh vuqlwph fof/k crk,aA

3- D;k vUrj gS lead ladfyr djus dk ^tux.kuk* fof/k vkSj izfrp;u
fof/k ds chpA

4- ^izfrn'kZ izfrp;u* dh fof/k;k¡ D;k gSa\ ,d fVIi.kh fy[ksa ^xSj-izfrn'kZ
izfrp;u* ijA

5- ,d vPNs ^iz'ukoyh* dh D;k okafNrrk,a gSa\

6- oxhZdj.k dk egRo crk,aA oxhZdj.k ds fofHkUu vk/kkjksa dk la{ksi esa
o.kZu djsaA

7- rkfydk ds fofHkUu Hkkx D;k gSa\ lead ds lkj.kh;u dk egRo cryk,aA

8- Øec)rk (Seriation) D;k gS\ fofHkUu izdkj dh Jsf.k;ksa dk la{ksi esa
o.kZu djsaA

9- ,d vkof̀Ùk forj.k D;k gS\ ^fofPNUu vkSj lrr* Js.kh ds chp vUrj
crk,aA

10- 1995 esa] (Visitors) dh dqy la[;k 250 gSA muesa iq#"k i;ZVd fons'k
ds 65 gSa vkSj Hkkjr ds 86 gSaA dqy 35 fons'kh efgyk i;ZVd gSaA 1996
esa] i;ZVdksa dh dqy la[;k 20% ls c<+ xbZ vkSj Hkkjrh; i;ZVdksa dh
10% lsA muesa 80 iq#"k fons'kh i;ZVd gSa vkSj 60 efgyk Hkkjrh;
i;ZVdA mi;qZDr lwpuk dks rkfydkc) djsaA

11- 1995 esa] gksVy esa vkus okys dqy xzkgdksa esa 75 lkfe"k gSa vkSj 126
fujkfe"kA dqy esa 55 iq#"k lkfe"k xzkgd gSa vkSj 30 efgyk fujkfe"k
xzkgdA 1996 esa] dqy xzkgdksa dh la[;k esa 25% dh of̀) gqbZ] lkfe"k
xzkgdksa esa 20% dh of̀) gqbZA dqy 170 iq#"k xzkgd gSa vkSj muesa 65
lkfe"k gSaA bl lwpuk dks rkfydk :i esa izLrqr djsaA

12- ,d xk¡o esa 48 ifjokj ds lk{kkRdkj esa] izfr ifjokj cPps dk vkys[ku
gqvk vkSj fuEufyf[kr lead izkIr gqvkA vkof̀Ùk forj.k rS;kj djsaA

1] 0] 2] 3] 4] 5] 6] 7] 2] 3] 4] 0

2] 5] 8] 4] 5] 12] 6] 3] 2] 7] 6] 5

3] 3] 7] 8] 9] 7] 9] 4] 5] 4] 3] 11

9] 6] 8] 3] 4] 9] 5] 3] 2] 8] 5] 2
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2-18 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal vkSj fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta & S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamentals of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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bdkbZ&2

v/;k; 3 dsUæzh; izo`fÙk dh eki
(Measures of Central Tendency)

Lakjpuk (Structure)

3-0 ifjp;
3-1 mís';
3-2 lekUrj ek/;
3-3 ekf/;dk
3-4 prqFkZd
3-5 cgqyd
3-6 ek/;ksa ds chp iz;ksxfl) laca/k
3-7 xq.kksÙkj ek/;
3-8 gjkRed ek/;
3-9 viuh izxfr tk¡fp, iz'uksa ds mÙkj

3-10 lkjka'k
3-11 eq[; 'kCnkoyh
3-12 Lo-ewY;kadu iz'u ,oa vH;kl
3-13 lgk;d ikB~; lkexzh

3-0 ifjp; (Introduction)

,d ^vkSlr* ,d vad gS tks voyksduksa dh cM+h la[;k dks laf{kIr ;k ,dy
la[;kRed vad esa iznf'kZr djrh gSA ;g ,d izk:fid vkdkj gS tks dsUnzh;
izof̀Ùk dks of.kZr djrh gSA ;g ,d izfrfuf/k ewY; gS ftlds pkjksa vksj pj ds
lHkh ewY; ,df=r ;k la?kfur jgrs gSaA

^dsUnzh; izof̀Ùk dh eki* ;k ^dsUnzh; LFkku dh eki* ;k ^izFke Øe dk vkSlr
cM+h la[;kvksa ds dsUnzh; izof̀Ùk ds pkjksa vksj i;kZIr la?kuu dks of.kZr djrk
gSA ;g ,dy ewY; gS tks lHkh enksa dks iznf'kZr djrk gSA ;g ,dy ljy
vfHkO;fDr gS ftlesa ,d tfVy lewg ;k cgqr la[;kvksa dk ifj.kke la?kfur
gksrk gSA

bl rjg ,d vkSlr ,d Js.kh dh lHkh vfu;ferrkvksa dks nwj djrk gS]
O;fDrxr enksa ds lHkh fHkUurkvksa dks nwj djrk gS vkSj tfVy lead dks FkksM+s
lkFkZd vadksa esa vfHkO;Dr djrk gSA
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lkekU; rkSj ij] ik¡p izdkj ds lkaf[;dh; vkSlr gSa tks O;ogkj esa iz;qDr
gksrs gSaA os gSa&

(i) lekUrj ek/; (Arithmetic Mean), (ii) xq.kksÙkj ek/; (Geometric
Mean), (iii) gjkRed ek/; (Harmonic Mean), (iv) ekf/;dk (Median),
(v) cgqyd (Mode.)

fuEufyf[kr pkVZ vkSlrksa dk foLr̀r oxhZdj.k n'kkZrk gS&

3-1 mÌs'; (Objectives)

lkaf[;dh; fo'ys"k.k dk ,d egRoiw.kZ mís'; fofHkUu la[;kRed ekiksa dks
fu/kkZfjr djuk gS tks vkof̀Ùk forj.k ds vUrfuZfgr fo'ks"krk dk o.kZu djuk gSA
dsUnzh; izof̀Ùk dh eki ds rkSj ij vkSlr ,sls eki gSa tks la[;kRed lead ds
fo'kky Hkkjh&Hkjde leqPp; dks la?kfur dj ,d vdsyk la[;kRed eki nsrs gSa
tks lEiw.kZ forj.k ds |ksrd gksrs gSaA

dsUnzh; izof̀Ùk ds eki ds vUrxZr& vkSlr] ek/;] e/;eku] xq.kksÙkj ek/;
vkSj cgqyd vkrs gSaA

dsUnzh; izkof̀Ùk ,sls izrhdkRed eku gksrs gSa ftuds pkjksa vksj forj.k ds
nwljs eku bdës jgrs gSaA os ,sls eku gSa tks forj.k ds nks vkR;afrd voyksduksa
ds chp iM+rs gSa vkSj forj.k ds e/; Hkkx esa ewY;ksa ds la?kuu ds ckjs esa fopkj
nsrs gSaA vkSlr cgqr mi;ksxh gksrs gS&

(i) forj.k dks laf{kIr :i esa o.kZu djus ds fy,A

(ii) fofHkUu forj.kksa ds rqyukRed v/;;u ds fy,A

(iii) fofHkUu nwljs lkaf[;dh; ekiksa dh x.kuk djus ds fy,] tSls& fopyu]
fo"kerk] ddqnrk bR;kfnA

ek/;ksa ¼vkSlrksa½ ds dHkh-dHkh LFkku fu/kkZj.k dk eki Hkh dgrs gSaA os gesa
iz'ukuqlkj forj.k ds LFkku ;k txg dks fu/kkZfjr djus esa leFkZ cukrk gSA

vkSlr

Hkkfjr
(A.M.)

xf.krh;
(Mathematical)

LFkkuh;
(Positional)

lekUrj
ek/;

xq.kksÙkj
ek/;

gjkRed
ek/;

ekf/;dk cgqyd

lkekU;
(A.M.)
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3-2 lekUrj ek/; (Arithmetic Mean)

lekUrj ek/; lcls T;knk iz;qDr eki gS tks lEiw.kZ lead dk izfrfuf/kRo djrh
gSA lkekU;r;k ,d vke vkneh ds fy, ;g vkSlr ;k ek/; dgh tkrh gSA ;g
ifjek.k gS tks ,d pj ds enksa ds ewY; ds ;ksxQy dks mudh la[;k ls Hkkx
nsdj izkIr fd;k tkrk gSA ;g x ls funsZf'kr fd;k tkrk gSA lekUrj ek/; gks
ldrh gS ;k rks& (i) ljy lekUrj ek/; ;k (ii) Hkkfjr lekUrj ek/;A

ljy lekUrj ek/; HkkxQy gS ewY;ksa ds ;ksxQy dks mudh la[;k ds Hkkx
nsus ls izkIrA Hkkfjr lekUrj ek/; vkSlr gS ftlesa en muds Hkkjksa ls xq.kk dh
tkrh gS tks mUgsa vkcafVr gS muds egRo ds vuqlkjA bldk vFkZ gS] ljy
lekUrj ek/; esa] lHkh en cjkcj le>h tkrh gS] lHkh enksa ij flQZ ,d ckj
fopkj fd;k tkrk gSA Hkkfjr lekUrj ek/; esa izR;sd en fHkUu rjg ls O;oâr
gksrk gS mUgsa fHkUu Hkkj nsdjA

,d xzhd ladsr '  ' flxek iz;qDr gksrh gS ;ksxQy ladsru ds fy, 'x' pj
dk ewY; gS vkSj 'n' enksa ;k voyksduksa dh la[;k gSA 'f' vkof̀Ùk ds fy, vkrk
gS&

(i) ljy lekUrj ek/; (Simple Arithmetic Mean)– tSlk Åij
of.kZr fd;k x;k gS] ljy lekUrj ek/; HkkxQy gS tks ewY;ksa
ds ;ksxQy dks enksa dh la[;k ls Hkkx nsdj izkIr fd;k tkrk gSA

chtxf.krh; :i esa gesa lw= fuEu tSlk gS&

(a) O;fDrxr voyksduksa ds fy,

n
x

n
xxxxx n 




 321

(b) fofPNUu vkSj lrr Jsf.k;ksa ds fy,

n
xf

n
xfxfxfxf

x iinn 



 332211

¼uksV% lrr Js.kh esa x oxZ vUrjky dk e/;&eku gSA½

 x ds ewY; dks lqfuf'pr djus ds fy,] pj 'x' ds lHkh ewY;ksa dks ,d
lkFk tksM+k tkrk gSA 'x' ds ewY; dks lqfuf'pr djus ds fy,] lHkh enksa dh
la[;k dks tksM+k tkrk gSA x dks lqfuf'pr djus ds fy,]  x dks 'n' ls Hkkx
fn;k tkrk gSA

;fn enksa dh la[;k cM+h gS vkSj pj dk ewY; vkdkj esa cM+h gS] ,d NksVh
fof/k x dks izxf.kr djus dh viukbZ tkrh gSA ;g fof/k lekUrj ek/; ds
fuEufyf[kr xq.k ij vk/kkfjr gSA ^^pj ds ewY;ksa ds fopyu dk
chtxf.krh; ;ksx muds ek/; ls ges'kk 'kwU; ds cjkcj gSA
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ge eku ysa ,d vUrj dk vad 'A' ¼lkekU;r;k iw.kk±d ;k iw.kZ la[;k½] ,d
dkYifud ek/; tSlkA py ds ewY;ksa ds fopyu ysa dkYifud ek/; ls ^d* ls
|ksfrrA bu fopyuksa dk ;ksx  d izkIr djsaA bu ladsrksa ds ewY; dk LFkkukiUu
y?kq lw= esa fuEu tSlk djsa]





n
dAx O;fDrxr voyksduksa ds fy,





n
fdAx fofPNUu vkSj lrr Jsf.k;ksa ds fy,

uksV% 'fd' vkof̀Ùk vkSj fopyu dk xq.ku gSA

^in fopyu* (Step deviation) fof/k flQZ y?kq fof/k esa vfrfjDr lek;kstu
gSA bl fof/k ds v/khu] fopyuksa dks ,dy mHk;fu"B dkjd ls Hkkx fn;k tkrk
gS vadksa dks U;wure vkdkj rd ifj.kr djus ds fy,A ;g ,d rjg ls]
tkucw>dj dh xbZ =qfV gS vkSj ;g lek;ksftr dh tkrh gS HkkxQy dks xq.kk
djdsA 'd' dk ?kVk ;k lek;ksftr ewY; vc 'd' dgh tkrh gS blfy, lw= fuEu
tSlk gksrk gS]




 c
n
dAx '

O;fDrxr voyksdu ds fy,




 c
n
fdAx '

fofPNUu vkSj lrr Jsf.k;ksa ds fy,A

¼uksV% mHk;fu"B dkjd ;k oxZ vUrjky dk foLrkj 'c' dk iz;ksx gksrk gS Hkkx nsus vkSj
xq.kk djus ds fy,A½

eku ysa] gesa ,d d{kk ds 7 Nk=ksa ds vad gSa 131] 150] 96] 114] 125]
142] 103A

y?kq fof/k

vad
(x)

izR;{k
fof/k

vad
(x)

d
(x-A)

131
150
96

114
125
142
103

n
Σxx 

7
861



= 123

96
103
114
125
131
142
150

&24
&17
&6
+5
+11
+22
+30

y?kq fof/k

A = dkYifud ek/; = 120

n
dAx 



=120+
7
21

= 120 + 3 = 123
 = 861

n = 7

21
47
68





d
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mnkgj.k 3-1: 50 Nk=ksa dh d{kk esa] 10 Qsy dj x, gSa vkSj mudk vkSlr
vad 2-5 gSA iwjh d{kk }kjk dqy vad 281 izkIr fd, x,A mu yksxksa dk vkSlr
vad izkIr djsa tks mÙkh.kZ gq, gSaA

gy%

(a) 50 Nk=ksa dk dqy
vad

(b) 10 Nk=ksa dk dqy
vad tks Qsy dj

x,

(c) 40 Nk=ksa dk dqy
vad tks ikl fd,

28150 x
n
xx 

 401050 xxx 

¼fn;k x;k gS½
10

5.2 x
 25625281 

2510 x

blfy,] mÙkh.kZ Nk=ksa dk vkSlr vad gS

4.6
40
25640

100 



n
x

x

mnkgj.k 3-2: 100 yksxksa dh vkSlr mez 30 o"kZ gSA vxj iq#"kksa ds lewg
dh vkSlr mez 32 o"kZ gS vkSj efgykvksa ds lewg dh 27 o"kZ] iq#"kksa vkSj
efgykvksa dh la[;k fudkysaA

gy% ge iq#"kksa dh la[;k 'M' ekusa vkSj efgykvksa dh 'W'A gesa fuEufyf[kr
nks lehdj.k fey ldrs gSa&

(a) M + W = 100----------;g fn;k x;k gSA

(b) (i) iq#"kksa dh dqy vk;q

n
xx 



M
x

32

Mx 32

(ii) efgykvksa dh dqy mez

n
xx 



W
x

27

Wx 27
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(iii) iq#"kksa vkSj efgykvksa dh dqy vk;q

n
xx 

 blfy,

100
30 x

 32M + 27W = 3,000

 x = 3,000

;qxir lehdj.kksa dk iz;ksx dj&

(a) M + W = 100 (a) dks 32 ls xq.kk djus ij W ds
ewY; dks (a) esa izfrLFkkfir dj

(b) 32M + 27W = 3,000 M + W = 100

[(a) × 32]-------32M + 32W = 3200 M + 40 = 100

2005
30002732




W
WM M = 100 – 40

W = 40 M = 60

blfy,] iq#"kksa dh la[;k 60 gS vkSj efgykvksa dh la[;k 40 gSA

mnkgj.k 3-3: 50 Nk=ksa dh vkSlr Å¡pkbZ 5*8** gSA 10 Nk=ksa dh Å¡pkbZ
uhps nh xbZ gS&

5*-6**] 5*-2**] 5*-4**] 5*-0**] 4*-10**] 4*-8**] 6*-2**] 5*-8**] 5*-9**] 5*-3**

ckdh cps Nk=ksa dh vkSlr Å¡pkbZ fudkysaA

gy% lHkh Å¡pkbZ;k¡ b±pksa esa ifjofrZr dh tkrh gSa pw¡fd b±p esfVªd i)fr esa
ugha gS&

(a) 50 Nk=ksa dh dqy Å¡pkbZ gSA

5'-8" = 68" =
50
Σx

 x50 = 3,400"

(b) 10 Nk=ksa dh Å¡pkbZ nh xbZ gSA

x b±p esa
ifjorZu

x b±p esa
ifjorZu

5'-6" . . . . 66" 4'-8" . . . . 56"

5'-2" . . . . 62" 6'-2" . . . . 74"

5'-4" . . . . 64" 5'-8" . . . . 68"

5'-0" . . . . 50" 5'-9" . . . . 69"

4'-10" . . . . 58" 5'-3" . . . . 63"

 x10 = 640"
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(c) ckdh cps 40 Nk=ksa dh dqy Å¡pkbZ Kkr djus ds fy, gesa fuEu
tSlk izxf.kr djuk gS&

"400,350 x

"760,2
"640

40

10




x
x

69" = 5'-9" vkSlr Å¡pkbZ gS 40 Nk=ksa dhA

mnkgj.k 3-4: 100 Nk= ,d ijh{kk esa 'kkfey gq,A tks vuqÙkh.kZ gq, mudk
ifj.kke uhps fn;k x;k gSA

vad% 5 10 15 20 25 30

Nk=ksa dh la[;k% 4 6 8 7 3 2

vxj lHkh Nk=ksa dk vkSlr vad 68-6 gS] vkSlr vad fudkysa mu Nk=ksa dk
tks mÙkh.kZ gq, gSaA

gy%

vad Nk=ksa dh la[;k

(x) (f) fx

5 4 20

10 6 60

15 8 120

20 7 140

vad Nk=ksa dh la[;k (i) 100 Nk=ksa dh dqy la[;k

n
fxx 



100
6.68 fx


860,6100 fx

(ii) 300 Nk=ksa dh dqy la[;k
¼vuqÙkh.kZ½

47530 fx

(x) (f) fx

25 3 75

30 2 60

n = 30  fx = 475

blfy,] 100 Nk=ksa dk dqy vad----------------6,860

30 vuqÙkh.kZ Nk=ksa dk dqy vad-----------------475

70 Nk=ksa ¼mÙkh.kZ½ dk dqy vad-----------------6,385 =  fx70
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 vkSlr ¼mÙkh.kZ Nk=ksa dk½ %21.91
70
385,6



mnkgj.k 3-5: fuEufyf[kr lead ls NwVs gq, ewY; dks ifjdfyr djsa tc
ek/; 115-86 gSA

osru ¼#- esa½% 110 112 113 117 ¼\½ 125 128 130

dkexkjksa dh la[;k% 25 17 13 15 14 8 6 2

gy% ge NwVs ewY; dks 'A' eku ysaA

osru #- esa dkexkjksa dh la[;k

n
fxx 



100
14906,986.115 A



586,1114906,9  A
906,9586,1114 A

680,114 A

120
14
680,1

A

(x) (f) f(x)

110 25 2,750

112 17 1,904

113 13 1,469

117 15 1,755

(A) 14 (14A)

125 8 1,000

128 6 768

130 2 260

n = 100  fx = 9,906
+ 14A

blfy, NwVk gqvk ewY; 120 gSA

mnkgj.k 3-6: fuEufyf[kr forj.k ls NwVh gqbZ vkof̀Ùk fudkysa vxj bldk
ek/; 15-25 gSA

x: 10 12 14 16 18 20

f: 3 7 (?) 20 8 5
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gy% eku ysa NwVh vkof̀Ùk 'A' gSA

x f fx
n
fxx 



A
A





43

1467825.15

AA 1467825.15)43( 

AA 1467825.1575.655 

75.65567825.1 A
25.2225.1 A

8.17
25.1
25.22

A

10 3 30

12 7 84

14 (A) (14A)

16 20 320

18 8 144

20 5 100

n = 43 + A  fx = 678 +
14A

blfy,] NwVh vkof̀Ùk = 17.8 ≈ 18

mnkgj.k 3-7: 'kgj esa] 30 lnL;ksa dk losZ{k.k fd;k x;k fd fdrus ?kjsyw
midj.k mUgksaus [kjhnsa gSa] izR;qÙkj fuEu Fks&

1, 2, 5, 1, 5, 2, 1, 4, 2, 3, 4, 2, 4, 3, 2

6, 3, 2, 4, 3, 6, 2, 2, 3, 3, 7, 2, 3, 0, 2

fofPNUu Js.kh rS;kj djsa vkSj ek/; Kkr djsaA

gy%

ewY;
x

feyku
ckj

vko`fÙk;k¡
(f)

fx

n
fxx 



30
89

x

9667.2x

0 1 0

1 3 3

2 10 20

3 7 21

4 4 16

5 2 10

6 2 12

7 1 7

n = 30  fx = 89
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mnkgj.k 3-8: vxj 25 dkexkjksa dks Hkqxrku dh xbZ etnwjh 79-60 #- gS]
NwVh gqbZ vkof̀Ùk;k¡ Kkr djsaA

etnwjh ¼#-½% 50 60 70 80 90 100 110

dkexkjksa dh la[;k% 1 3 & & 6 2 1

gy% eku ysa NwVh gqbZ vkof̀Ùk;k¡ A vkSj B gSaA dqy vkof̀Ùk;k¡ 25 gSaA blfy,
1 + 3 + A + B + 6 + 2 + 1 = 25, A + B = 25 – 13 = 12

 A + B = 12 B = 12 – A

etnwjh
¼#-½

dkexkjksa
dh la[;k

n
fxx 



25
10204060.79 A



A1020401990 

1990204010 A

5010 A

5A

x (f) fx

50 1 50

60 3 180

70 (A) (70A)

80 (12-A) (960-80A)

90 6 540

100 2 200

110 1 110

n = 25  fx = 2,040 -
10A

'A' dk ewY; izfrLFkkfir djus ij-------------A + B = 12

A + B = 12

5 + B = 12

B = 12 – 5

B = 7

blfy, NwVh gqbZ vkof̀Ùk;k¡ gSa A = 5, B = 7

mnkgj.k 3-9: fuEufyf[kr forj.k ls vkSlr vad ifjdfyr djsaA

vad% 0-5 5-10 10-15 15-20 20-25 25-30 30-35

Nk=ksa dh
la[;k%

2 4 5 3 2 4 5
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gy%

vad

C.I.
Nk=ksa dh
la[;k

(f)

e/;&eku

(x)
(x-A)/5

d' fd'

0-5 2 2-5 &3 &6

5-10 4 7-5 &2 &8

10-15 5 12-5 &1 &5

15-20 3 17-5 0 0

20-25 2 22-5 $1 $2

25-30 4 27-5 $2 $8

30-35 5 32-5 $3 $15

$25
&19

 fd' = 6

c
n
fdAx 




'

5
25
65.17 

7.182.15.17
25
305.17 

 vkSlr etnwjh gS 18-70 #-

uksV% 1- in fopyu jhfr iz;qDr gqbZ gSA

2- ifjdfYir ek/; gS 17-5A

3- mHk;fu"B dkjd gS 5A

mnkgj.k 3-10: vkidks fuEufyf[kr viw.kZ lwpuk nh xbZ gS vkSj bldk
ek/; gS 25A NwVh vkof̀Ùk;k¡ Kkr djsaA

oxZ vUrjky% 0-10 10-20 20-30 30-40 40-50 dqy

vko`fÙk;ksa dh
la[;k%

5 & 15 & 5 = 45

gy% eku ysa NwVh vkof̀Ùk;k¡ 'A' vkSj 'B' gSaA dqy vkof̀Ùk 45 gSA

blfy,] 5 + A + 15 + B + 5 = 45 A + B = 45 – 25 = 20

 A + B = 20 B = 20 – A
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C.I. f MVx fx

45
201325 Ax 



0-10 S 5 25 1125 = 1,325-20A

10-20 (A) 15 (15A) 20A = 1,325-1,125

20-30 15 25 375 20A = 200

30-40 (20-A) 35 (700-35A) A = 10

40-50 5 45 225

n = 45  fx = 1,325-20A

A dk ewY; izfrLFkkfir djus ij -------------A + B = 20

10 + B = 20

B = 20 – 10

B = 10

 NwVh vkof̀Ùk;ka¡ gSa A = 10 vkSj B = 10

mnkgj.k 3-11: fuEufyf[kr lwpuk dks vkof̀Ùk forj.k esa O;ofLFkr djsa
vkSj lekUrj ek/; izkIr djsa osru dk foLrkj ifjdfYir djsa 0 ls 500 #-A

,d osru ikus okys ds lewg ds fy,] osru ikus okyksa dk 20%, 40%, 70%,
80% ikrs gSa osru Øe'k% #- 50] 120] 300 vkSj 350 ls de vkSj 5% ikrs gSa
400 #- vkSj ÅijA

gy% ge yksx rkfydk rS;kj djsa ^ls de* vkof̀Ùk n'kkZrs gq,] vkof̀Ùk;k¡ vkSj
cph gqbZ vkòfÙk

osru
#-

dkexkjksa dh
la[;k

oxZ vUrjky
esa ifjorZu

f e/;eku
x

fx

50 ^ls de* 20% 0-50 20 25 500

120 ls de 40% 50-120 20 85 1,700

300 ls de 70% 120-300 30 210 6,300

350 ls de 80% 300-350 10 325 3,250

400 ls de *95% 350-400 15 375 5,625

500 ls de 100% 400-500 5 450 2,250

n = 100  fx = 19,625
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1- nh xbZ lwpuk fuEu gS&

(a) foLrkj gS 0-500

(b) 350 ls de gS 80% vkSj 400 ls T;knk gS 5%

2- * izkIr dh xbZ lwpuk&

(a) 400 ls de gSa 95% vkSj = 196.25

(b) 500 ls de gSa 100%

3- lkj.kh ls izkIr ifj.kke ek/; osru 25.196
100

625.19





n
fx

#-

mnkgj.k 3-12: fuEufyf[kr lead ds fy, ek/; Kkr djsaA

oxZ
vUrjky%

50-59 40-49 30-39 20-29 10-19 0-9

vko`fÙk% 1 3 8 10 15 3

gy% ;g vko';d ugha gS lead dks cfgosZ'kh oxZ vUrjky Js.kh esa ifjofrZZr
djukA gekjs fy, ;g Hkh vko';d ugha fd mUgsa ge p<+rs Øe esa O;ofLFkr
djsaA eku ysa gesa ifjdfYir ek/; gS 34-5A

oxZ
vUrjky

f MV
x

x-A/10 = d fd'

c
n
fdAx 




'

10
40
445.34 




115.34 

5.23

50-59 1 54.5 +2 +2

40-49 3 44.5 +1 +3

30-39 8 34.5 0 0

20-29 10 24.5 -1 –10

10-19 15 14.5 -2 –30

0-09 3 4.5 -3 –9

n = 40 –49
+5

fd' = -44

mnkgj.k 3-13: fuEufyf[kr lead ls NwVh vkof̀Ùk;k¡ Kkr djsa vxj bldk
ek/; gS 67-45A

Å¡pkbZ ¼b±p esa½% 60-62 63-65 66-68 69-71 71-74 dqy

Nk=ksa dh
la[;k%

5 18 & & 8 = 100
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gy% ge eku ysa dfYir vkof̀Ùk;k¡ gSa A vkSj BA

oxZ
vUrjky

e/;eku

f x fx
n
fxx 



100
7067041,245.67 BA



BA 7067041,2745,6 

041,2745,67067  BA

704,47067  BA

60-62 5 61 305

63-65 18 64 1152

66-68 A 67 (67A)

69-71 B 70 (70B)

72-74 8 73 584

n = 100  fx = 2041
+ 67A+70B

gesa nks lehdj.k gSa ;qxir lehdj.kksa dk iz;ksx dj&

(a) A + B = 69---------(70 ls xq.kk djsa)70A + 70B = 4,830

(b) 67A + 70B = 4,704
1263

470,47067



A
BA

A = 42
A ds ewY; dks (a) esa izfrLFkkfir djus ij

A + B = 69---------42 + B = 69----------B = 69 & 42 = 27

(ii) Hkkfjr lekUrj ek/; (Weighted Arithmetic Mean)– ljy
lekUrj ek/; izxf.kr djus esa] ;g ifjdfYir fd;k tkrk gS fd lHkh en
cjkcj egRo ds gSaA ,slh fLFkfr ges'kk ugha Hkh gks ldrh gSA tc en egRo esa
fofo/k gksrs gSa mUgsa dqN Hkkj fu;r fd;k tkuk pkfg, muds egRo ds lekuqikr
esaA izR;sd en dk ewY; rc blds Hkkj ls xqf.kr dh tkrh gSA xq.kuQy tksM+h
tkrh gS vkSj Hkkjksa dh la[;k ls foHkkftr dh tkrh gS] enksa dh la[;k ls ughaA
HkkxQy Hkkfjr lekUrj ek/; ;k vkSlr gSA lw= ls]

WXWX
W

WXxw 
Σ
Σ

W = Hkkj (Weight)

^Hkkj* la[;k ;k izfr'kr gSa tks en ds vkisf{kd egRo dks fu:fir djrh
gSaA ,slk vkisf{kd egRo okLrfod ;k izkDdfyr gks ldrh gS] ;k okLrfod ;k
lfUudV dh gqbZA ;s Hkkj lHkh en dks fu;r dh tkrh gS fuEufyf[kr
ifjfLFkfr;ksa esa&
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(i) tc Js.kh ds ifj.kke dk rqyukRed v/;;u fd;k tkrk gSA

(ii) tc izx.ku vuqikrksa ;k izfr'krksa dks lekfo"V djrh gS] i.e., èR;q
nj vkSj tUe njA

(iii) tc ge lwpdkadksa dks izxf.kr djrs gSa ftlesa vko';d lkekuksa dh
dhersa vfyIr jgrh gSa ftuesa izR;sd dk vyx egRo gksrk gSA

bl rjg ,d fopj dk Hkkj la[;kRed xq.kd gS tks blds vkisf{kd egRo
dks n'kkZus ds fy, fu/kkZfjr dh tkrh gSA

mnkgj.k 3-14: ,d m|ksx }kjk dks;ys ds [kjhn dh ljy vkSj Hkkfjr
vkSlr ewY; ifjdfyr djsa vk/ks&o"kZ ds fy, vkSj nksuksa ds chp ds vUrj dk
ys[kkA

Ekghuk% tuojh Qjojh ekpZ vizSy ebZ twu

dher izfr Vu ¼#-½% 42.50 51.25 50.00 52.00 44.25 54.00

[kjhnk x;k ¼Vu esa½% 25 30 40 50 10 45

gy% (A) ljy lekUrj vkSlr dher [kjhns x, dks;ys dk izxf.kr fd;k
tk,xk ¼cxSj Hkkjksa ds½ fuEu tSlk&

6
5425.4400.5200.5025.5150.42 





n
xx

49
6

294
 #- izfr Vu

(B) [kjhns x, dks;ys dk Hkkfjr lekUrj vkSlr izxf.kr dh tk,xh [kjhns
x, Vu dks Hkkj ekudj fuEu tSlk]

dher izfr
Vu ¼#-½

(x)

[kjhnk x;k
¼Vu esa½

(w) wx

W
WXx





200
50.072,10



3625.50 #-

42.50 25 1,062.50

51.25 30 1,537.50

50.00 40 2,000.00

52.00 50 2,600.00

44.25 10 442.50

54.00 45 2,430.00

W = 200 WX
=10,072.50

ljy lekUrj ek/; vkSj Hkkfjr lekUrj ek/; ds chp vUrj gS 50.3625 –
49 = 1.3625
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mnkgj.k 3-15: ,d laosnd rhu izdkj ds etnwjksa iq#"kksa] efgykvksa vkSj
cPpksa dks dke ij j[krk gSA laosnd iq#"k etnwj dks 30 #-] efgyk etnwj dks
20 #- vkSj cPpk etnwj dks 10 #- etnwjh nsrk gSA laosnd }kjk vkSlr
etnwjh D;k Hkqxrku dh xbZ\

gy% mnkgj.k esa etnwj iq#"kksa dh la[;k] etnwj efgykvksa dh la[;k vkSj
etnwj cPpksa dh la[;k ugha nh xbZ gSA blfy, ge yksx ;knf̀PNd Hkkj ;k
la[;k ys ldrs gSa Øe'k% 20] 15 vkSj 5–

(A) ljy lekUrj ek/; gS–

20
3

102030








n
xx #- izfrfnu

(B) Hkkfjr lekUrj ek/; gSA

etnwjh izfr fnu ¼#-½

X W
etnwjksa dh la[;k

WX

30 20 600

20 15 300

10 5 50

W = 40 WX = 950

75.23
40

950






W

WXx #- izfrfnu

mnkgj.k 3-16: fuEufyf[kr rkfydk nks ijh{kkfFkZ;ksa dk vad nsrh gSA

fo"k; Hkkj vad X ds vad Y ds

A 1 70 80

B 2 65 64

C 3 58 56

D 4 63 60

izR;sd ijh{kkFkhZ dk vkSlr Hkkfjr ek/; Kkr djsaA fdl la[;k ls nwljs
ijh{kkFkhZ dks fo"k; 'B' esa vius vad c<+kus pkfg,] ckdh lHkh vad igys ds
leku gksa] rkfd nksuksa ijh{kkfFkZ;ksa dks leku LFkku feys\
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gy%

fo"k; Hkkj (W) vad WX WY

X ds Y ds

A 1 70 80 70 80

B 2 65 64 130 128

C 3 58 56 174 168

D 4 63 60 252 240

W = 10 WX = 636 WY =616

X dk vkSlr vad gS 6.62
10
626






W

WXxw

Y dk vkSlr vad 6.61
10
616






W

WYyw

tSls] Y us 10 vad de ik;k gS (i.e., 626-616) dqy vadksa esa] og bl vad
dks fo"k; B esa c<+k ldrk gS tgk¡ Hkkj 2 gSA blfy, 10/2 vad gksaxs tks mls
fo"k; B esa ykus gSa (i.e., 5 vad) rkfd og cjkcj gks tk, x ds dqy vad dsA

bl rjg Y ds vad vc gSa]

Y ds vad = (80 × 1) + (64 + 5*) 2 + (56 × 3) + (60 × 4)

= 80 + 138 + 168 + 240 = 626

lekUrj ek/; ds chtxf.krh; xq.k (Algebraic Properties of
Arithmetic Mean)
lekUrj ek/; ds dbZ xq.k gSa ftuesa dqN fuEu gSa&

¼1½ enksa ds fopyuksa ds ;ksx lekUrj ek/; ls ges'kk 'kwU; gS] i.e.,
)( xx  ;k 0d

¼2½ enksa ds fopyuksa ds oxks± dk ;ksx lekUrj ek/; ls fuEure ;k lcls
de gS

i.e., 2)( xx  or,  2d fuEure

¼3½ vxj lekUrj ek/; vkSj nks ;k nks ls vf/kd lacaf/kr lewgksa ds enksa
dh la[;k Kkr gSa] rc mudk la;qDr ek/; izxf.kr fd;k tk ldrk
gS

la;qDr ek/;--------
n21

2211

NNN
XNXNXNx nn








dsUnzh; izof̀Ùk dh eki

82

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

(a) lekUrj ek/; ds xq.k (Merits of Arithmetic Mean)

lekUrj ek/; lekU; rkSj ij lHkh yksxksa }kjk iz;qDr dh tkrh gS vkSj blds
fuEufyf[kr ykHk gSa&

¼1½ ;g le>us esa ljy vkSj izx.ku esa vklku gSA

¼2½ ;g 'kq)-'kq) izxf.kr dh tkrh gS vkSj vad lqfuf'pr gksrs gSa vkSj
mi;qDr gksrs gSa vkxs dh xf.krh; foospuk ds fy,A

¼3½ ;g vko';d ugha fd ewY;ksa dks Øec) :i ls O;ofLFkr fd;k
tk,A

¼4½ ;g dsUnz dk ?kuRo gS tks ewY;ksa dks nksuksa rjQ larqfyr djrk gSA

(b) lekUrj ek/; ds nks"k (Demerits of Arithmetic Mean)

lekUrj ek/; fuEufyf[kr lhekvksa ls xzflr gS&

¼1½ vkR;afrd en vkSlr dks xSj-lekuqikrh <ax ls izHkkfor djrh gSA

¼2½ ;g pj ds fn, ewY;ksa esa ls ,d en ugha Hkh gks ldrh gSA ;g
fHkUukRed vad Hkh ns ldrh gS ¼yksx ;k tkuoj ;k e'khu½ tks
mi;qDr ugha gSA

¼3½ ;g xyr izHkko Hkh ns ldrh gS] vxj mfpr Hkkj iznku ugha fd,
x, gSaA

¼4½ [kqys oxZ vUrjky dh fLFkfr esa] ifjdYiukvksa ls e/;-fcanq,a izkIr dh
tkrh gSa] tks xyr gks ldrh gSaA

lhferrkvksa ds ckotwn lekUrj ek/; dks dkQh fLFkj vkSlr ekuh tkrh gSa
vkSj ;g vkfFkZd vkSj O;olkf;d lkaf[;dh esa lead ds fo'ys"k.k esa mi;ksxh gSA
mRiknu] [kir] fcØh vkSj dherksa ds lead dk vkSlr fudkyus esa ,d
dkykof/k esaA

3-3 ekf/;dk (Median)

^ekf/;dk* Js.kh esa ml in dk ewY; gS tks dqy Øec) enksa dks nks cjkcj Hkkxksa
esa ck¡Vrh gS] ,d Hkkx ftlesa lHkh ewY; blls de gksrs gSa vkSj nwljk Hkkx
ftlds lHkh ewY; blls vf/kd gksrs gSaA bldk vFkZ gS] tc pj ds ewY;
Øec) :i ls O;ofLFkr fd, tkrs gSa ¼p<+rs gq, Øe ;k fxjrs gq, Øe esa
muds ifjek.k ds vuqlkj½] rc e/; en dk eku ekf/;dk gSA

ekf/;dk ,d LFkSfrd ek/; gSA blds uhps ds enksa dh la[;k blds Åij ds
enksa dh la[;k ds cjkcj gSA ;g e/; LFkku ?ksjrk gSA blfy, ;g Øec)
forj.k esa Bhd e/; dk eku gSA ;g okLrfod eku gks ldrk gS ¼Js.kh esa
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ls ,d en½ ;k ;g vkUrjxf.kr (Interpolated) gks ldrk gS nks ewY;ksa ds
chpA ;g ladsr 'Me' }kjk fu:fir gksrk gSA

vxj Nk=ksa dh ,d d{kk esa] la[;k esa 23 ¼fo"ke½] dgs tkrs gSa viuh Å¡pkbZ
ds fglkc ls [kM+s gksus ds fy, rks 12ok¡ Nk= fdlh Hkh rjQ ls ,d gksxk
ftldh Å¡pkbZ d{kk dh ekf/;dk Å¡pkbZ gksxhA ekf/;dk ewY; pquus dh ;g
fof/k ladsr :i esa fuEu izdkj ls vfHkO;Dr dh tk ldrh gSA

Me vkdkj gS 





 

2
1n th en dk] tgk¡ 'Me' ekf/;dk ¼e/; in½ dks

iznf'kZr djrk gS] vkSj 'n' enksa dh la[;kA

(a) O;fDrxr voyksdu (Individual Observation)

vxj ,d d{kk ds fo|kFkhZ] la[;k esa 24 ¼le½] dgs tkrs gSa [kM+s gksus ds fy,

mudh Å¡pkbZ ds vuqlkj] 





 

2
1n th en dk vkdkj 12th vkSj 13th Nk= ds

chp esa iM+sxk] i.e., 12.5th enA rc] gesa 12osa vkSj 13osa Nk= dh vkSlr Å¡pkbZ
ysuh gS d{kk dh ek/; Å¡pkbZ ds fy,

fLFkfr I: fuEufyf[kr lead dk ekf/;dk ewY; Kkr djsa&

43] 62] 15] 80] 56] 72] 34] 8] 25

gy% lead dks Øec) :i ls O;ofLFkr djsa Øe la[;k ds lkFkA

Øe la[;k% 1 2 3 4 5 6 7 8 9

X: 8 15 25 34 43 56 62 72 80

ekf/;dk 





 

2
1n th en dk vkdkj gSA

2
19 

 th en = 5ok¡ en

Me = 43

fLFkfr II: fuEufyf[kr dk ekf/;dk ewY; Kkr djsa&

36] 5] 19] 26] 6] 28] 56] 18] 63] 4

gy% Øec) :i esa lead dks O;ofLFkr djsa Øe la[;k ds lkFkA

Øe la[;k% 1 2 3 4 5 ↓ 6 7 8 9 10

X% 4 5 6 18 19 ↑ 26 28 36 36 63

ekf/;dk
2

1n th en dk vkdkj gSA
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2
110 

 th en = 5.5 ok¡ en

en ik¡posa vkSj NBs en ds chp iM+rk gSA

blfy, nks ewY; gSa] i.e., 19 vkSj 26A

rc ekf/;dk eku bu nksuksa ewY;ksa dk vkSlr gksxkA

i.e., 5.22
2
45

2
2619




Me = 22.5

(b) fofNUu Js.kh (Dispersion Series)

fofPNUu Js.kh esa] ewY; igys ls Øec) gksrs gSa vkSj vkof̀Ùk;k¡ izR;sd ewY; ds

fo#) vkysf[kr gksrh gSaA ;|fi] 





 

2
1n

ok¡ en ds vkdkj dks fu/kkZfjr djus

ds fy,] ,d vyx LraHk rS;kj dh tkrh gS lap;h vkof̀Ùk ds fy,A ekf/;dk
vkdkj igys lap;h vkof̀Ùk ds lanHkZ esa fu/kkZfjr dh tkrh gS tks igys vkdkj
dks vkPNkfnr djrh gSA rc] ml lap;h vkof̀Ùk ds fo#) ewY; vofLFkr gksxh
ekf/;dk ewY; dhA mnkgj.k ds fy,]

fuEufyf[kr vkof̀Ùk forj.k gS&

vad
(x)

Nk=ksa dh
la[;k

(f)
c.f.

ekf/;dk
2

1n th en dk

vkdkj gSA

5.45
2

190



 ok¡ en

;g 57 c.f. esa iM+rk gSA
57 c.f. ds fo#) ewY; 40 gS
 ekf/;dk vad 40 gSA
uksV% ekf/;dk ewY; fpfUgr
dh tkrh gS vkisf{kd c.f. ds

fu/kkZj.k ls ftlesa
2

1n th

en iM+rk gSA

10 10 10

20 16 26
30 18 44

→ 40 13 57 ←
50 6 63
60 3 66

70 8 74
80 4 78

90 6 84
100 6 90

n = 90

mnkgj.k 3-17: 15 Nk=ksa dh d{kk esa] 5 Nk= ,d VsLV esa vuqÙkh.kZ gq,A
10 Nk=ksa ds vad tks ikl fd, Fks 9] 6] 7] 8] 9] 6] 5] 4] 7 vkSj 8A 15 Nk=ksa
dk ekf/;dk vad D;k Fkk\
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gy% eku ysa vad Øe ls O;ofLFkr gS vkSj Øe'k% vkof̀Ùk;k¡ vkysf[kr gSaA

x f c.f.

ekf/;dk
2

1n th en dk

vkdkj gSA

th
2

115  en = 8ok¡ en

;g 9 c.f. esa iM+rk gSA
9 c.f. ds fo#) ewY; 6 gS
↨ ekf/;dk vad 6 gSA
mi;qZDr mnkgj.k gy fd;k
tk ldrk gS ;g ekudj fd
lead O;fDrxr voyksdu
:i esa gSA

0

1 5 vuqÙkh.kZ

2

3 5

4 1 6

5 1 7
6 2 9

7 2 11
8 2 13

9 2 15

n = 15

5* vuqÙkh.kZ +10 mÙkh.kZ

S. No.— 1 2
3 4 5 ↨

6 7 8 9 10 11 12 13 14 15

x: → 5 Nk=
vuqÙkh.kZ

4 5 6 6 7 7 8 8 9 9

ekf/;dk
2

1n th en gSA blfy, ;g
2

115 
ok¡ en] i.e., 8ok¡ en gSA 8osa

en dk vad 6 gSA

(c) lrr Js.kh (Continuous Series)

lrr Js.kh ds v/khu ekf/;dk ewY; fudkyus dh ,d vyx fof/k viukbZ tkrh
gSA oxZ varjky igys ls Øec) :i esa gksrs gSa vkSj vkof̀Ùk;k¡ izR;sd oxZ
varjky ds fo#) vkysf[kr dh tkrh gSaA vkdkj fu/kkZfjr djus ds fy, gesa

2
n
ok¡ en ysuk pkfg, vkSj ekf/;dk oxZ fu/kkZfjr dh tkrh gS lap;h vkof̀Ùk ds

lanHkZ esa tks igys vkdkj xzg.k djrh gSA tc ekf/;dk oxZ fu/kkZfjr dh tkrh
gS] ekf/;dk ewY; vkUrjxf.kr dh tkrh gS fuEufyf[kr lw= dh lgk;rk ls %

Me = c
f

mn

l 


 2 or Me = 





  mn

f
cl

2

l = ekf/;dk oxZ dh fuEu lhek

m = ekf/;dk oxZ ds iwoZorhZ oxZ dh lap;h vkof̀Ùk

n = vkof̀Ùk;ksa dh dqy la[;k
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c = ekf/;dk oxZ dk ifjek.k

f = ekf/;dk oxZ dh vkof̀Ùk

fuEufyf[kr mnkgj.k gSa&

fLFkfr I: fuEufyf[kr lead dk ekf/;dk ewY; Kkr djsaA

oxZ vUrjky% 10-15 15-20 20-25 25-30 30-35 35-40

f: 6 18 9 10 4 3

gy%

oxZ vUrjky f c.f.
ekf/;dk

2
n

osa en dk vkdkj

gSA

2
50

 th = 25ok¡ en

;g 33 lap;h vkof̀Ùk (c.f.) esa
iM+rk gSA
33 c.f. ds fo#) ekf/;dk oxZ
(20-25) gSA
l = 20 n = 50 f = 9
m = 24 c = 5

10-15 6 6

15-20 18 24(m)
20-25 9(f) 33 ←

25-30 10 43
30-35 4 57

35-40 3 50

n = 50

Me = l c
f

mn




 2

5
9
1205

9
242520

9

24
2

50

20 





 c

5555.205555.020
9
520 

fLFkfr II: fuEufyf[kr lead dk ekf/;dk ewY; Kkr djsaA

C.I.: 4-7 8-11 12-15 16-19 20-23 24-27

f : 12 23 40 65 17 3

gy% pw¡fd ;gk¡ vUrosZ'kh oxZ-vUrjky forj.k gS] ge yksx bls cfgosZ'kh oxZ
vUrjky Js.kh esa ifjofrZr djsaxsA
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C.I. f. c.f.
ekf/;dk

2
n th en dk vkdkj

gSA

2
160

 = 80ok¡ en

;g 140 c.f. esa iM+rk gSA
140 c.f. ds fo#) ekf/;dk oxZ
(15.5-19.5) gSA
l = 15.5 n = 160 f = 65
m = 75 c = 4

3.5-7.5 12 12

7.5-11.5 23 35
11.5-15.5 40 75(m)

15.5-19.5 65 140 ←
19.5-23.5 17 157

23.5-27.5 3 160

n = 160

Me = l c
f

mn




 2

5
65

758015.54
65

2
160

15.5 






m

307069.05.15
65
205.154

65
55.15 

80769.15

mnkgj.k 3-18: fuEufyf[kr lead dh ekf/;d ifjdfyr djsaA

ls de% 10 20 30 40 50 60 70 80

vko`fÙk% 4 16 40 76 96 112 120 125

gy% ge lead dks ifjofrZr djsa ^ls de* vkòfÙk forj.k ls lkekU; forj.k esa

C.I. f. c.f.
ekf/;dk

2
n ok¡ en dk vkdkj gSA

2
125

 ok¡ = 62.5ok¡ en

;g 76 c.f. esa iM+rk gSA
76 c.f. ds fo#) ekf/;dk oxZ gSA
(30-40).

Me = l c
f

mn




 2

10
36

40
2

125

30 




10
36

405.6230 




10 ls de 4 4

10-20 12 16

20-30 24 40 (m)
(l) 30-40 36 (f) 76 ←

40-50 20 96
50-60 16 112

60-70 8 120
70-80 5 125

n = 125
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25.3625.630
36
2253010

36
5.2230 

mnkgj.k 3-19: fuEu lead dh ekf/;dk ifjdfyr djsaA

ls T;knk% 10 20 30 40 50 60 70 80

vko`fÙk;k¡% 115 103 88 68 43 23 13 3

gy% ge lead dks ^ls T;knk* vkof̀Ùk forj.k ls lkekU; forj.k esa
ifjofrZZr djsaA

C.I. f. c.f.

ekf/;dk
2
n ok¡ en dk vkdkj gSA

2
115

 ok¡ = 57.5ok¡ en

;g 72 c.f. esa iM+rk gSA
72 c.f. ds fo#) ekf/;dk oxZ
gSA (40-50).
lkekU; vko`fÙk;k¡
uksV % 115 - 103 = 12

103 - 88 = 15
88 - 68 = 20------vkfn

10-20 12 12
20-30 15 27

30-40 20 47 (m)
40-50 25 (f) 72 ←

50-60 20 92
60-70 10 102

70-80 10 112
80 vkSj

T;knk 3 115

n = 115

Me = l c
f

mn




 2

10
25

5.104010
25

475.574010
25

47
2

115

40 







2.442.440
25

10540 

mnkgj.k 3-20: fuEufyf[kr lead ls NwVh gqbZ vkof̀Ùk Kkr djsa vxj
ekf/;dk 50 gSA

oxZ vUrjky% 10-20 20-30 30-40 40-50 50-60 60-70

vko`fÙk;k¡% 2 8 6 --------- 15 10

gy% ge eku ysa NwVh vkof̀Ùk 'A' gSA
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C.I. f. c.f. ekf/;dk 50 nh xbZ gSA
ekf/;dk oxZ gS 50-60

Me = l c
f

mn




 2

10
15

)16(
2

41

5050 





AA

10-20 2 2

20-30 8 10
30-40 6 16

40-50 (A) 16+A
50-60 15(f) 31+A

←
60-70 10 41+A

n = 41 + A

10
15

16
2

41

0 





AA

15
1016052050 AA 



AA 101605205*0 
1602055 A

455 A
9A

 NwVh gqbZ vkof̀Ùk 9 gSA
uksV% 15 × 0 = 0

mnkgj.k 3-21: 1,000 etnwjh ikus okys ds lewg esa] 4% dh ekfld
etnwjh 60 #- ls de gS vkSj 15% dh 62.50 #- ls deA 15% esa 95 #- ;k
vf/kd ik;k] vkSj 5% 100 #- ;k vf/kd ik;kA ekf/;dk etnwjh Kkr djsaA

gy% ge rkfydk rS;kj djsa fofHkUu izdkj dk % vkof̀Ùk n'kkZrs gq, vkSj rc
bls okLrfod vkof̀Ùk esa ifjofrZr djsaA

ekfld etnwjh
¼#-½

vko`fÙk;k
¡ f

C.I. F% (1000)f c.f.

60 ls de 4% 0-60 4% 40 40

62.50 ls de 15% 60-62.5 11% 110 150 m

62.50-95 ¼varj½ 62.5-95 70% 700 850 ←

95 ls vf/kd 15% 95-100 10% 100 950

100 vkSj vf/kd 5% 100 vkSj
vf/kd

5% 50 1,000

Dqy 100% n = 1,000

ekf/;dk
2
n
osa en dk vkdkj gSA

2
000,1

 ok¡ = 500 ok¡ en
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;g 850 c.f. esa iM+rk gSA
850 c.f. ds fo#) ekf/;dk oxZ gS (62.5-95) vkSj c = 32.50

Me = l c
f

mn




 2

5.32
700

1505005.625.32
700

150
2
000,1

5.62 







5.32)5.0(5.625.32
700
3505.62 

75.7825.165.62 

mnkgj.k 3-22: ,d viw.kZ forj.k uhps nh xbZ gSA

Å¡pkbZ ¼b±pksa esa½% 5.1-6.0 6.1-7.0 7.1-8.0 8.1-9.0 9.1-10 10.1-11 11.1-12

ikS/kksa dh la[;k% 3 8 27 — 17 11 9

;g Kkr gS fd ,d ikS/ks dh ekf/;dk Å¡pkbZ 8.53 b±p gSA NwVh gqbZ vkòfÙk
ifjdfyr djsaA

gy% ge eku ysa fd NwVh gqbZ vkof̀Ùk 'A' gSA gesa oxZ vUrjky dks vUrosZ'kh
fof/k esa fuEu tSlk lek;ksftr djuk gSA

Å¡pkbZ b±pksa esa
C.I. f. c.f.

ekf/;dk eku fn;k x;k gS i.e.
8.53
 ekf/;dk oxZ (8.05-9.05) gSA

M = l c
f

mn




 2

A

A 38
2

75

05.853.8






A

A 38
2

75

48.0






)2(38
2

7548.0 



AA

767596.0  AA
196.0  AA

104.0  A
25A

 NwVh gqbZ vkòfÙk 25 gSA

5.05-6.05 3 3

6.05-7.05 8 11
7.05-8.05 27 38 (m)

(l) 8.05-9.05 (A) (f) 38 + A
←

9.05-10.05 17 55 + A
10.05-11.05 11 66 + A
11.05-12.05 9 75 + A

n = 75
+ A
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ekf/;dk dh fo'ks"krk,a (Properties of Median)

ekf/;dk ds fuEufyf[kr vfHky{k.k gSa&

(i) enksa ds fopyuksa dk ;ksx ef/;dk ls ¼_.kkRed fpUgksa dks
ut+jvankt+ djus ij½ lcls de gksxh ;k NksVh gksxh vis{k;k fdlh
Hkh nwljs ewY; ls izkIr djus ijA

(ii) ;g flQZ LFkSfrd vkSlr gS tks xf.krh; lw= dh lgk;rk ls
ifjdfyr dh tkrh gS vkUrjx.ku ij vk/kkfjrA

ekf/;dk ds xq.k (Merits of Median)

ekf/;dk ykHknk;d gS tc gesa okafNr gksrk gS en dh fLFkfr dks ekiukA
fuEufyf[kr ykHk gSa ekf/;dk ds&

(i) ;g le>us vkSj ifjdfyr djus esa vklku gSA

(ii) ;g pj ds vkR;afrd ewY;ksa dks [kRe dj nsrk gS ftlls ;g izHkkfor
ugha gSA

(iii) ;g vkxs ds chtxf.krh; iz;ksx esa leFkZ gS nwljh ekiksa dk fo'ys"k.k
djus ds fy,A

(iv) ;g Øec) lead ds flQZ fujh{k.k ls Hkh fu/kkZfjr fd;k tk ldrk
gSA

(v) ;g ys[kkfp= ls Hkh fu/kkZfjr fd;k tk ldrk gS rksj.k (Ogives) dh
lgk;rk ls ¼^ls de* vkSj ^ls vf/kd* vkof̀Ùk oØ½A

(vi) ;g lcls mi;qDr vkSlr gS tgk¡ izR;{k la[;kRed eki laHko ugha
gSA

(vii) ;g forj.k ds e/; en ds ewY; dks bafxr djrk gSA

ekf/;dk ds nks"k ¼lhek,a½ (Demerits (Limitations) of the
Median)
ekf/;dk fuEu lhekvksa ls xzflr gS&

(i) ;g enksa dk ges'kk izfrfuf/k ugha Hkh gks ldrk gS pw¡fd ;g vkR;afrd
ewY;ksa dh mis{kk dj nsrk gSA

(ii) ;g ifj'kq)rk ls fu/kkZfjr ugha fd;k tk ldrk gS tc bldk
vkdkj nks ewY;ksa ds chp iM+rk gSA

(iii) ;g fdlh ljy xf.krh; fof/k }kjk fu/kkZfjr gksus esa leFkZ ugha gSA

(iv) ;g mu fLFkfr;ksa esa ykHknk;d ugha gS tgk¡ vkR;afrd ewY;ksa dks cM+s
Hkkj fn, tkrs gSa] D;ksafd ;g lHkh vkof̀Ùk;ksa dks ,d leku fu:fir
djrk gSA
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(v) blesa okafNr gksrk gS lead dks Øec) djuk blds fu/kkZj.k ls igys]
tks dkQh dk;Z ls lac) gSA

(vi) ;g vfu;r gS ¼vLoHkkfod½ vxj enksa dh la[;k dkQh NksVh gSA

lhferrkvksa ds ckotwn] ekf/;dk mi;ksxh gS vkSj ;g 'kq) eki gS oSlh
fLFkfr;ksa esa ftlesa forj.k ds [kqys fljs okys forj.k gksrs gSaA ;g ckjackj iz;qDr
gksrk gS tgk¡ pj ds ewY; dkQh mPpkopu okys gksrs gSa enksa dh la[;k dh
rqyuk esa tgk¡ ,sls ewY; ek/; dks foÑr dj nsrs gSaA

3-4 prqFkZd (Quartiles)

prqFkZd Hkh LFkSfrd vkSlr gS ekf/;dk tSlkA tSls ekf/;dk ewY; iwjs forj.k dks
nks Hkkxksa esa ck¡Vrk gS] prqFkZd (Q1, Q2 vkSj Q3) iwjs forj.k dks pkj cjkcj
Hkkxksa esa ck¡Vrk gS&

1- igyk prqFkZd ¼fuEu prqFkZd½& ewY; gS ftlds uhps enksa dk ,d
pkSFkkbZ gksrk gS vkSj mlds Åij enksa ds rhu pkSFkkbZ gksrs gSaA

2- nwljk prqFkZd ¼ekf/;dk½& iwjs forj.k dks nks Hkkxksa esa ck¡Vrk gSA

3- rhljk prqFkZd ¼Åijh prqFkZd½& ewY; gS ftlds uhps enksa ds rhu
pkSFkkbZ gksrs gSa vkSj mlds Åij enksa dk ,d pkSFkkbZ gksrk gSA

prqFkZd ewY; mUgha fl)kUrksa ls fu/kkZfjr gksrh gSa tSlk ekf/;dk ewY; ds fy,
gSA fuEufyf[kr fof/k gS vkdkj dks fu/kkZfjr djus esa&

eki O;fDrxr vkSj fofPNUu Js.kh lrr Js.kh

Q1

4
1n
ok¡ en

4
n
ok¡

Q2

4
)1(2 n
ok¡ ;k

2
1n
ok¡ en

4
2n

ok¡ ;k
2
n
ok¡ en

Q3

4
)1(3 n
ok¡ en

4
3n

ok¡ en

mnkgj.k 3-23: fuEufyf[kr ewY;ksa ls prqFkZd Kkr djsaA

19] 27] 24] 39] 57] 44] 56] 50] 59] 67]

62] 42] 47] 60] 26] 34] 57] 51] 59] 45

gy% ge lead dks Øec) :i esa O;ofLFkr djsaA
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Øe la[;k x Øe la[;k x

1 ------- 19 11 ------- 50
2 ------- 24 12 ------- 51
3 ------- 26 13 ------- 56
4 ------- 27 14 ------- 57
5 ------- 34 15 ------- 57

(Q1)→6 ------- 39 (Q3)→16 ------- 59
7 ------- 42 17 ------- 59
8 ------- 44 18 ------- 60
9 ------- 45 19 ------- 62

(Me)→10 ------- 47 20 ------- 67

bl Js.kh esa n = 20

Q1
4

1n
ok¡ en dk vkdkj gS

4
120 

 ok¡ = 5.25ok¡ en

5.25ok¡ en 5osa vkSj 6 ds chp-------------i.e., 34 vkSj 39

Q1 = 5ok¡ en + 0.25 nks ewY;ksa ds chp dk vUrj

= 34 + 0.25 (39-34) = 34 + 0.25 (5)

34 + 1.25 = 35.25

Q2 ;k ekf/;dk
2

1n
ok¡ en dk vkdkj

2
120 

 ok¡ = 10.5ok¡ en

10.5ok¡ en 10 vkSj 11 ds chp iM+rk gS--------------i.e., 47 vkSj 50
Me = 10ok¡ en + 0.5 dk nks ewY;ksa ds chp vUrj

= 47 + 0.5 (50 – 47) = 47 + 0.5 (3) = 47 + 1.5 = 48.5

Q3 vkdkj gS
4

)1(3 n
ok¡ en

4
)120(3  ok¡ = 15.75ok¡ en

15.75ok¡ en 15 vkSj 16 ds chp iM+rk gS-----------i.e., 57 vkSj 59
Q3 = 15ok¡ en + 0.75 dk nks ewY;ksa ds chp vUrj

= 57 +0.75 (59-57) = 57 + 0.75(2) = 57 + 1.50 = 58.50
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mnkgj.k 3-24: fuEufyf[kr vadksa ls Kkr djsa Q1, ekf/;dk vkSj Q3 vad]

23] 48] 34] 68] 15] 36] 24] 54] 65] 75

92] 10] 70] 61] 20] 47] 83] 19] 77

gy% lead dks Øec) :i esa O;ofLFkr djsaA

Øe la[;k ------- x

Q1 vkdkj gS
4

1n
ok¡ en dk

4
119 

 ok¡ = 5ok¡ en

5ok¡ en 23 gS Q1 = 23

Me vkdkj gS
2

1n
ok¡ en

2
119 
ok¡ = 10ok¡ en

10ok¡ en 48 gS Me = 48

Q3 vkdkj gS
4

)1(3 n
ok¡ en

dk

4
)119(3 
ok¡ = 15ok¡ en

15ok¡ en gS 70 Q3 = 70

1 ------- 10

2 ------- 15

3 ------- 19

4 ------- 20

Q1→5 ------- 23 ←Q1

6 ------- 24

7 ------- 34

8 ------- 36

9 ------- 47

Me→10 ------- 48 ←Me

11 ------- 54

12 ------- 61

13 ------- 65

14 ------- 68

Q3→15 ------- 70 ←Q3

16 ------- 75

17 ------- 77

18 ------- 83

19 ------- 92

n = 19

mnkgj.k 3-25: fuEufyf[kr lead ls ekf/;dk vkSj prqFkZd Kkr djsaA

twrs dk vkdkj% 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0

vko`fÙk;k¡% 20 36 44 50 80 30 30 16 14

gy% ge rkfydk rS;kj djsa lap;h vkof̀Ùk n'kkZrs gq, foHkktu ewY;ksa dk
LFkku fu/kkZj.k djus ds fy,A
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x f c.f. Q1 vkdkj gS
4

1n
ok¡ en dk

4
1320 

 ok¡ = 80.25ok¡

80.25ok¡ en iM+rk gS 100 c.f.
esa
100 c.f. ds fo#) ewY; gS 5.0
Q1 = 5.0

Me vkdkj gS
2

1n
ok¡ en dk

2
1320 

 ok¡ = 160.50ok¡ en

160.50ok¡ en 230 c.f. esa
iM+rk gSA
c.f. 230 ds fo#) ewY; gS 6.
Q2 ;k Me = 6.0

4.0 20 20

4.5 36 56

Q1→ 5.0 44 100 ←Q1

5.5 50 150

Me→ 6.0 80 230 ←Me

Q3→ 6.5 30 260

7.0 30 290
7.5 16 306

8.0 14 320
n = 320

Q3 vkdkj gS
4

)1(3 n
ok¡ en dk

4
)1320(3 

 ok¡ = 240.75ok¡

240.75ok¡ en 260 c.f. esa iM+rk gS 260 c.f. ds fo#) ewY; gS 6.5 Q3 = 6.5

mnkgj.k 3-26: fuEufyf[kr lead ls prqFkZd izxf.kr djsaA

oxZ vUrjky% 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

f% 5 8 7 12 28 20 10 10

gy%

C.I. f. c.f.

0-10 5 5
10-20 8 13

20-30 7 20 (m)1

(l1) 30-40 12(f1) 32 (m)2

(l2) 40-50 28(f2) 60 (m)3

(l3) 50-60 20(f3) 80

60-70 10 90
70-80 10 100

n = 100
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Q1 vkdkj gS
4
n
ok¡ en dkA

4
100

 ok¡ = 25ok¡ en

25ok¡ en 32 c.f. esa iM+rk gS

32 c.f. ds fo#) oxZ vUrjky gS (30-40)

Q1 10
12

20
4

100

304 





 c
f

mn

l

10
12
53010

12
202530 




1667.341667.430
12
5030 

Q2 ;k Me vkdkj gS
2
n ok¡ en dkA

2
100

 ok¡ = 50ok¡ en

50ok¡ en 60 c.f. esa iM+rk gSA

60 c.f. ds fo#) oxZ vUrjky (40-50) gSA

Me 10
28

32
2

100

402 





 c
f

mn

l

10
28
184010

28
325040 




4286.464286.640
28

18040 

Q3 ;k Me vkdkj gS
4

3n ok¡ en dkA
4

)100(3
 ok¡ = 75ok¡ en

75ok¡ en 80 c.f. esa iM+rk gS

80 c.f. ds fo#) oxZ vUrjky gS (50-60)

Q3 10
20

60
4

)100(3

504
3







 c
f

mn

l

10
20
155010

20
607550 




5.575.750
20

15050 
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nwljs foHkktu ewY;ksa ds fy, (For other division of values)

leku fof/k] ftlls ekf/;dk fu/kkZfjr dh tkrh gS] dks c<+kbZ tk ldrh gS Js.kh
dks ck¡Vus ds fy, fdrus Hkh Hkkxksa esaA foHkktu ewY; ykHknk;d gSa Js.kh
ds ;FkkFkZ lafojpuk dks tkuus esa 'kSf{kd vkSj euksfoKkfud v/;;uksa esaA fuEu
fofHkUu foHkktu ewY; gSa tks fn, lead dks fofHkUu Hkkxksa esa ck¡Vrh gSaA

eki ewY; Hkkx ladsr fVIi.kh

prqFkZd rhu pkj Q1, Q2, Q3 Q2 = Me

ekf/;dk ,d nks Me

iaped pkj ik¡p Qt1, Qt2, Qt3, Qt4

n'ked ukS nl D1 . . . . . D9 D5 = Me

'kred fuU;kucs lkS D1 . . . . . D99 D50 = Me

3-5 cgqyd (Mode)

;g ewY; gS tks vf/kdre vkof̀Ùk ds lkFk ?kfVr gksrk gSA ;g lcls
izk:fid ;k leku ewY; gS tks mPpre vkof̀Ùk izkIr djrh gSA ;g QS'ku dks
iznf'kZr djrk gS vkSj vf/kdrj ;g O;olk; esa iz;qDr gksrk gSA bl rjg] ;g
pj ds ml ewY; ds laxr gS tks lcls T;knk ckj vkrk gSA vkof̀Ùk forj.k dk
cgqyd oxZ lcls vf/kd vkof̀Ùk dk oxZ gSA ;g ladsr 'Z' ls |ksfrr gksrk gSA

cgqyd pj dk og ewY; gS tks Js.kh esa lcls vf/kd ckj iqujkòÙk gksrh
gSA ,d Js.kh esa en dk vkdkj izkf;d gS] vkdfLed ughaA ;g vf/kdre ?kuRo
ds LFkku ij iM+rk gSA vxj ge dgrs gSa fd ,d d{kk ds Nk=ksa dk cgqyd
vad 40 gS] gekjk vFkZ gS fd Nk=ksa dh lcls cM+h la[;k us 40 vad izkIr fd;k
gSA bldk vFkZ gS 40 ds pkjksa rjQ Nk=ksa dh la[;k izo`Ùk gS lcls vf/kd
la?kfurA tc ge ^lcls izkf;d osru* ^lcls loZlkekU; Å¡pkbZ ;k ^lcls leku
vad* dh ckr djrs gSa] gesa /;ku esa gksrk gS ^cgqyd eku*A tc ,d MkDVj
oDrO; nsrk gS fd lnhZ-cq[kkj ls Bhd gksus dh lkekU; vof/k ,d lIrkg gS]
mldk vFkZ gS fd ;g cgqyd vof/k gSA

vxj izR;sd voyksdu leku ckj ?kfVr gksrh gS] ge dg ldrs gSa fd dksbZ
^cgqyd ugha gSa*A vxj nks voyksdu cjkcj ckj ?kfVr gksrs gSa ge dg ldrs
gSa ;g ^f}-cgqyd* (Bi-modal) dh fLFkfr gSA vxj rhu ;k vf/kd voyksdu
cjkcj ckj ?kfVr gksrh gS] ge dg ldrs gSa fd ;g ^cgq-cgqyd* (Multi-modal)
fLFkfr gSA vxj ,dy voyksdu gS tks vf/kdre ckj ?kfVr gksrk gS] ge dg
ldrs gSa ;g ^,dy-cgqyd* (Uni-modal) dh fLFkfr gSA
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A. cgqyd dk fu/kkZj.k (Determination of Mode)

tc forj.k ^,dy-cgqyd* gS] cgqyd dk fu/kkZj.k cgqr vklku gSA dHkh-
dHkh ;g laHkkO; gS fd forj.k esa dbZ vfu;ferrk,a gksa vkSj ;g dfBu gks tk;
cgqyd dk fu/kkZj.k djukA bu fLFkfr;ksa esa vkof̀Ùk;k¡ ^lewgu* (grouping)
fof/k }kjk lek;ksftr dh tkrh gS] i.e., lewgksa dk foLrkj djuk ftlesa
vkof̀Ùk;k¡ iM+rh gSa tc rd en dk cgqyd vkdkj ;k cgqyd oxZ vius dks
izdV uk dj ns&

(i) O;fDrxr voyksdu (Individual Mode)& cgqyd ewY; fu/kkZfjr dh

tkrh gS flQZ fujh{k.k }kjkA lk/kkj.kr% Øec)rk enn djrh gS ewY;ksa dks

tYnh ls fxuus esaA

mnkgj.k ds fy,]

fLFkfr I% fuEufyf[kr pj ds ewY; gSa&

54, 66, 42, 64, 44, 86, 104, 94, 100, 80

72, 64, 64, 44, 64, 72, 54, 48, 52, 50

cgqyd ^64* gS pw¡fd ;g lcls vf/kd ckj ¼pkj ckj½ Js.kh esa vk;k gSA
blfy, cgqyd Li"V :i ls ifjHkkf"kr gS vkSj ;g ^,dy-cgqyd* fLFkfr gSA

fLFkfr II% fuEufyf[kr pj ds ewY; gSa&

122, 234, 638, 410, 512, 270, 900, 175

365, 195, 283, 234, 175, 115, 310, 208

175, 410, 638, 195, 512, 234, 600, 415

;gk¡ nks cgqyd gSa] i.e., 175 vkSj 234 nksuksa rhu ckj ?kVrh gSaA blfy,]
cgqyd Li"V :i ls ifjHkkf"kr ugha gSA ;g ^f}-cgqyd* fLFkfr gSA

tc enksa dh la[;k c<+rh gS] ge yksx lead dks fofPNUu :i esa ifjofrZr
dj ldrs gSaA rc] ewY; ftldk vf/kdre vkof̀Ùk gksxk cgqyd ekuh tk,xhA

(ii) fofPNUu Jsf.k;k¡ (Dispersion series)& cgqyd ewY; fu/kkZfjr dh
tk ldrh gS vkof̀Ùk LraHk ds flQZ fujh{k.k }kjkA ;g og ewY; gS tks vf/kdre
vkof̀Ùk ds lkFk ?kfVr gksrh gSA vxj Js.kh esa fu;ferrk vkSj lekaxrk gS]
cgqyd vklkuh ls fujh{k.k }kjk fu/kkZfjr dh tk ldrh gSA

vxj fu;ferrk vkSj lekaxrk ugha gS vkof̀Ùk forj.k esa] cgqyd dk
fu/kkZj.k ,d dfBu dk;Z gksxkA rc] lewgu fof/k dk lgkjk fy;k tk ldrk gS
cgqyd ewY; ;k oxZ dks fpfUgr djus ds fy,A
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lewgu (Grouping)– bl fof/k ds v/khu] vkof̀Ùk;k¡ lek;ksftr dh tkrh
gSa lewg dk foLrkj djds ftuesa os iM+rh gS tc rd en dk ,d cgqyd
vkdkj ;k lewg vius vki dks izdV uk dj nsA

vkof̀Ùk LraHk dks igys LraHk dh rjg O;ogkj djsa vkSj mPpre vkof̀Ùk ¼;k
leku la[;k dh vkòfÙk;k¡½ dks fpfUgr djsaA nwljs LraHk esa] igys LraHk ds] igys
vkSj nwljs vkof̀Ùk;ksa dks tksM+s] rhljs vkSj pkSFks vkof̀Ùk;ksa dks tksM+sa vkSj blh rjg
vkxs] vkSj vkof̀Ùk;ksa dks vkysf[kr djsaA rhljs LraHk esa] fQj igys LraHk ds] nwljh
vkSj rhljh vkòfÙk tksM+sa] pkSFkh vkSj ik¡poha vkof̀Ùk vkSj vkxs] vkSj vkof̀Ùk;ksa dks
vkysf[kr djsaA pkSFks LraHk esa iqu% igys LraHk ds] igys] nwljs vkSj rhljs vkof̀Ùk
dks tksM+sa] pkSFkk] ik¡pok vkSj NBk vkof̀Ùk dks tksM+sa vkSj blh rjg vkxs] rFkk
vkof̀Ùk;ksa dks vkysf[kr djsaA ;g fof/k rc rd tkjh jD[kh tkrh gS tc rd
NBk LraHk u izkIr gks tk,A vUrr%] ge ,d fo'ys"k.k rkfydk LFkkfir djrs gSa
vkof̀Ùk;ksa dks tkuus ds fy, tks izR;sd LraHk ds mPpre ;ksx dks izHkkfor djrh
gSA ;g fo'ys"k.k rkfydk gesa cgqyd ewY; dks fpfUgr djus esa enn djrh gS
tks vkof̀Ùk;ksa ds mPpre la?kuu ls izHkkfor gksrh gSA

fLFkfr I% fuEufyf[kr forj.k gSa]

A. Js.kh B. Js.kh C. Js.kh

x f x f x f

1 . . . 2 vf/kdre 10 . . . 50 vf/kdre 8 . . . 2 vf/kdre

2 . . . 8 vkof̀Ùk 15 . . . 95 vkof̀Ùk 16 . . . 4 vkof̀Ùk dk

3 . . . 11 18 gSa→ 20 . . . 180 180 gS 24 . . . 20 la?kVu

2→4 . . . 18 ← 25 . . . 63 32 . . . 19 19 ds pkjksa

5 . . . 9 z = 4 30 . . . 24  z = 20 40 . . . 10 rjQ gS

6 . . . 7 35 . . . 5 48 . . . 5 z = 32

fLFkfr II% fuEufyf[kr forj.k gSa

A Js.kh

x f la?kuu vkof̀Ùk 162 ds pkjksa vksj vf/kd gS uk
fd 161 dsA izR;sd ds cxy dh vkof̀Ùk;ksa ij
fopkj djus ij] ;ksxQy fuEu tSlk izkIr dh
tkrh gS]

8 + (16) + 16 = 40--------16 + 16 + 12 = 44
162 ds pkjksa vksj ge vf/kd la?kuu ikrs gSa
blfy, cgqyd 8 gS ¼6 ugha½

2 6

4 8

6 161

Z→ 8 162←
10 12

12 6
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B Js.kh

x f bl Js.kh esa] nks vf/kdre vkof̀Ùk;k¡ gSa la?kuu
Hkh leku Lrj dk

(i.e., 18 + 22 + 19 = 59 vkSj 20 + 22 + 17 =
59) Li"V cgqyd ugha gS tks forj.k ls izdV
gksA blhfy, lewgu fof/k dks viukuk vko';d
gks tkrk gSA

4 18

8 22

12 19

16 4

20 7

24 20

28 22

32 17

36 8

lewgu lkj.kh (Grouping Table)

x f1 f2 f3 f4 f5 f6

4 18

40

8 22 59

41

12 19 23 45

23

16 4 11 30

11

20 7 27 31

27

24 20 42 49

42

28 22 39 59

39

32 17 25 47

25

36 8
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fo'ys"k.k lkj.kh (Analysis Table)

LraHk
la[;k

pj ds ewY;

4 8 12 16 20 24 28 32 36

f1 1 1

f2 1 1

f3 1 1

f4 1 1 1

f5 1 1 1

f6 1 1 1

dqy 2 3 1 1 3 4 1

mi;qZDr rkfydk ls] ;g Li"V gS fd cgqyd 28 gS pw¡fd ;g lewgu fof/k esa
vf/kdre vkof̀Ùk esa pkj ckj Hkkx ysrh gSA ;gk¡] ge dg ldrs gSa fd cgqyd
Li"V :i ls ifjHkkf"kr gksrh gS vkof̀Ùk;ksa dk lewgu djus ds cknA

(iii) lrr Js.kh (Continuous Series)– lrr Js.kh ds v/khu] cgqyd oxZ
fu/kkZfjr dh tkrh gS vf/kdre vkof̀Ùk ;k lewgu ;k fujh{k.k dh lgk;rk lsA
bl fof/k dk gha fofPNUu Js.kh dh fLFkfr esa vuqxeu fd;k tkrk gSA cgqyd
oxZ dks fu/kkZfjr djus ds ckn] gesa cgqyd dk ewY; cgqyd oxZ ds vUnj
vkUrjxf.kr dh tkrh gS fuEufyf[kr lw= dk iz;ksx dj&

1- lkekU; lw= iz;qDr gksrh gS] tc forj.k lkekU; gS ¼i.e., vf/kdre
vkof̀Ùk ds fo#) cgqyd½

(a) c
fff

ffZ 





201

01

2
l

;k c
ffff

ffZ 





)()(
l

1201

01

l = cgqyd oxZ vUrjky dh fuEu lhek

f0 = cgqyd oxZ vUrjky ds iwoZoÙkhZ oxZ vUrjky dh vkòfÙk

f1 = cgqyd oxZ vUrjky dh vkof̀Ùk

f2 = cgqyd oxZ vUrjky ds mÙkjoÙkhZ oxZ vUrjky dh vkof̀Ùk

c = cgqyd oxZ vUrjky dk ifjek.k

dHkh-dHkh vkof̀Ùk;ksa ds la?kuu dh otg ls] ge ik ldrs gSa f1, f0 vkSj f2

ls de gksA rc miq;ZDr lkekU; lw= gesa _.kkRed ifj.kke nsrh gSA blfy,
ge mi;qZDr lw= dks lHkh mÌs';ksa ds fy, fuEu j[k ldrs gSa]
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Åijh lhek $ fuEu lhek

(b) clZ 





21

1
11 f vkSj 0f ds chp vUrj

12 f vkSj 2f ds chp vUrj

fLFkfr I% f0 = 260

f1 = 240 ¼uksV% _.kkRed fpUg udkj nh tkrh gS½

f2 = 252

clclZ 








1220
20

21

1

[lw= iz;qDr gks ldrh gS rc Hkh tc 2f1 = f0 + f2]

;g lw= vf/kekU;rk ls lqjf{kr iz;qdr gksrh gS _.kkRed mÙkjksa dks NksM+us
ds fy,A ;g ogh ifj.kke nsrh gS tSlk mi;qZDr }kjk fn;k tkrk gSA

2- vxj vxy-cxy dh vkof̀Ùk;ksa f1 vkSj f0 rFkk cgqyd vkof̀Ùk ds chp
dk vUrj vkisf{kd :i ls cgqr cM+h ugha gS fuEu lw= dk iz;ksx vf/kekU;rk ls
fd;k tkrk gS&

fLFkfr II% f0 = 740 (750 – 740 = 10) vkSj (750 – 745 = 5)

f1 = 750 vkisf{kd :i ls NksVk vUrj

f2 = 745

cc
f

fZ 






740745

745l
f

l
12

2

3- tc f0 = f2, gesa lkekU; rkSj ij cgqyd oxZ vUrjky ds e/; fcUnq dks
cgqyd ysuk pkfg, ¼i.e., fuEu vkSj mPp lhekvksa dk vkSlr½

fLFkfr III% f0 = 155

f1 = 198 z =
2

f2 = 155

bl rjg] miq;ZDr lw= gekjh lgk;rk cgqyd fu/kkZfjr djus esa djrk gS
fofHkUu ifjfLFkfr;ksa esaA ;|fi fLFkfr I(b) lw= T;knkrj fLFkfr;ksa esa vf/kekU;rk
ls iz;qDr gksrh gSA

mnkgj.k 3-27: fuEu lead ls lekUrj ek/; vkSj cgqyd ifjdfyr djsaA

dsUnzh; eku% 1 2 3 4 5 6 7

vko`fÙk% 7 11 31 17 16 5 2
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gy%

x f fx

5281.3
89
314





n
fxx

vf/kdre vkof̀Ùk 31 gSA
blfy, cgqyd gS 3(Z = 3)

1 7 7
2 11 22

3 31 ← 63
4 17 68

5 16 80
6 5 30

7 2 14
n = 89  fx = 314

mnkgj.k 3-28: dqy 2000 dkexkjksa ds ,d izfr"Bku esa 20 izfr'kr
dkexkj 2-00 #- izfr ?kaVk ls de dekrs gSa] 440 dkexkj 2-00 #- ls 2-24 #-
izfr ?kaVk dekrs gSa] 24% dkexkj 2-25 #- ls 2-49 #- izfr ?kaVk dekrs gSa] 370
dkexkj 2-50 #- ls 2-74 #- izfr ?kaVk dekrs gSa] 12% 2-75 #- ls 2-99 #-
izfr ?kaVk dekrs gSa vkSj ckdh 3 #- ;k vf/kd izfr ?kaVkA ,d vkof̀Ùk rkfydk
cukosa vkSj cgqyd etnwjh ifjdfyr djsaA

gy% ge rkfydk rS;kj djsa oxZ varjkyksa vkSj vkof̀Ùk;ksa dks lek;ksftr djA

etnwjh izfr ?kaVk
¼#-½

dkexkjksa dh
la[;k

C.I. F

2.00 ls de 20% 1.995 ls de 400

2.00 - 2.24 440 1.995 - 2.245 440 f0
2.25 - 2.49 24% 2.245 - 2.495 480 f1
2.50 - 2.74 370 2.495 - 2.745 370 f2
2.75 - 2.99 12% 2.745 - 2.995 240

n = 2,000 n = 2,000

vf/kdre vkof̀Ùk 480 ds fo#) cgqyd oxZ gS 2-245 & 2-495

0.25
370)(480440)(480

440)(4802.245
ΔΔ

Δl
21

1 






 cZ

067.0245.2
150
10245.225.0

11040
40245.2 




3117.2
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mnkgj.k 3-29: fuEufyf[kr lead ls ,d 'kgj ds 50 Ldwyksa ds lHkh
Nk=ksa dk ek/; vkSj cgqyd vad izxf.kr djsaA

izkIr vad% 35 vkSj
Åij

30-35 25-30 20-25 15-20 15 ls
de

Ldwyksa dh la[;k% 7 10 15 9 5 4

,d Ldwy esa Nk=ksa
dh vkSlr la[;k%

200 250 300 200 150 100

gy% ge Øeokj lead dks O;ofLFkr djsa vkSj vkof̀Ùk;k¡ izkIr djsaA

vad C.I. Ldwyksa
dh

la[;k

vkSlr
Nk=

Nk=ksa dh
la[;k (f)

C.I. x fx

15 ls de 4 100 400 10-15 12.5 5,000

15-20 5 150 750 15-20 17.5 13,125

20-25 9 200 1800 f0 20-25 22.5 40,500

25-30 15 300 4500 f1 25-30 27.5 1,23,750

30-35 10 250 2500 f2 30-35 32.5 81,250

35 vkSj Åij 7 200 1400 35-40 37.5 52,500

 fx = 3,16, 125

27.8527.8524
11,350

3,16,125Σ


n
fxx vad

c
ffff

ffZ 





)()(
)(l

2101

01

5
)25004500()18004500(

)18004500(25 





4700
500,13255

20002770
270025 




87.278734.225  vad

mnkgj.k 3-30: fuEufyf[kr lead ls cgqyd ifjdfyr djsaA

ewY;% 0-4 5-9 10-19 20-29 30-39 40-49 50-59 60-69

vko`fÙk% 328 350 720 664 598 524 378 244

gy% forj.k esa oxZ vUrjky cjkcj ugha gSaA rhu vkof̀Ùk;k¡ f0, f1 vkSj f2 ds
fy, oxZ vUrjky cjkcj gksuh pkfg, ¼* nks oxks± dks tksM+ fn;k tkrk gS½
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C.I. f
oxks± dh okLrfod ifjlhek,a
0-9.5, 9.5-19.5, 19.5-29.5 vkfn gSaA

10
664)(720678)(720

678)(7209.5 



Z

10
5642

425.9 




98
4205.9 

7857.132857.45.9 

0-9* 678 f0

10-19 720 f1

20-29 664 f2

30-39 598

40-49 524

50-59 378

60-69 244

mnkgj.k 3-31: fuEu ls cgqyd vkSj ekf/;dk Kkr djsaA

vuqifLFkr fnuksa
dh la[;k

Nk=ksa dh
la[;k

vuqifLFkr fnuksa
dh la[;k

Nk=ksa dh
la[;k

5 ls de 29 30 ls de 644

10 ls de 224 35 ls de 650

15 ls de 465 40 ls de 653

20 ls de 582 45 ls de 655

25 ls de 634

gy% lap;h vkòfÙk ifjofrZr dh tkrh gS vkof̀Ùk;ksa esa oxZ vUrjky izkIr
djdsA

C.I. Nk=ksa dh
la[;k (f)

c.f.

















117
241
195

2
1
0

f
f
f

(a) ekf/;dk ewY; %

ekf/;dk
2
n ok¡ en dk vkdkj gSA

0-5 29 29

5-10 195 224(m)
10-15 241(f) 465

15-20 117 582
20-25 52 634

25-30 10 644
30-35 6 650

35-40 3 653
40-45 2 655

n = 655

;g 465 c.f. esa iM+rk gSA

465 c.f. ds fo#) ekf/;dk oxZ ¼10&15½ gSA
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5
241

22450.327102 





 c
f

mn

lM e

241
50.517105

241
50.10310 

14731.1214731.210 

(b) cgqyd ewY;& cgqyd Li"V :i ls ifjHkkf"kr gSA vf/kdre vkof̀Ùk
241 gS vkSj cgqyd oxZ ¼10&15½ gSA

5
)117241()195241(

)195241(10
)()(

)(

2101

01 








 c
ffff

ff
lZ

35294.110
170
230105

)12446(
4610 




3529.11

B. xyr ifjHkkf"kr cgqyd (Ill-defined Mode)

vxj nks enksa ds cjkcj vf/kdre vkòfÙk;k¡ gksrh gSa] ge bls ^f}&cgqyd forj.k*
dgrs gSaA tc nks ls vf/kd enksa ds] cjkcj vf/kdre vkòfÙk;k¡ gSa] ge bls cgq-
cgqyd forj.k dgrs gSaA bu lHkh forj.kksa esa cgqyd xyr&ifjHkkf"kr gSa
fuEufyf[kr forj.k dk cgqyd Li"V :i ls ifjHkkf"kr ugha gSA

en dk
vkdkj

vko`fÙk;k¡ lewgu

f1 f2 f3 f4 f5 f6

40-49 7
. . . . . . 16

50-59 9 . . . . . . . . . . . . . 26
. . . . . . 19

60-69 10 . . . . . . . . . . . . . . . . . . . 45
. . . . . . 16

70-79 6 . . . . . . . . . . . . . . . . . . . . . . . . . 29
. . . . . . .. . . . . . .19

80-89 13 . . . . . . . . . . . . . 29
. . . . . . 23

90-99 10 . . . . . . . . . . . . . . . . . . . 36
. . . . . . . . . . . . 23

100-109 13 . . . . . . . . . . . . . . . . . . . 33
. . . . . . 23

110-119 10
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fo'ys"k.k lkj.kh (Analysis Table)

LraHk
la[;k

60-69 70-79 80-89 90-99 100-109 110-119

1 1 1

2 1 1 1 1

3 1 1

4 1 1 1

5 1 1 1

6 4 1 1 1

1 4 5 5 2

mi;qZDr lewgu vkSj fo'ys"k.k ls] ge fu"d"kZ fudkyrs gSa fd forj.k dk
cgqyd xyr ifjHkkf"kr gSA blfy,] cgqyd fu/kkZfjr dh tkrh gS ek/; vkSj
ekf/;dk dh lgk;rk lsA oLrqr%] dksbZ laca/k ugha gS rhuksa ek/;ksa eMx, vkSj Z
ds chpA ;|fi] ,d vkn'kZ vkSj /kukRed fo"ke forj.k] ,d fo'ks"k Lrj dk
iz;ksx fl) laca/k ek/;ksa ds chp LFkkfir fd;k tk ldrk gSA

3-6 ek/;ksa ds chp iz;ksxfl) laca/k (Empirical
Relationship Among the Averages)

tc cgqyd xyr&ifjHkkf"kr gksrh gS] cgqyd dk ewY; Kkr djuk dfBu gksrk
gSA ,d vkn'kZ vkSj /kukRed fo"ke forj.k esa] ,d izdkj dk iz;ksxfl) laca/k
ek/;ksa ds chp LFkkfir dh tk ldrh gSA ge yksx rhu fHkUu izdkj ds forj.kksa
dk v/;;u ys[kkfp= ls fuEu izdkj ls djsaA

bl izdkj dk pj eqf'dy ls ik;k
tkrk gSA

bl izdkj dk pj lkekU; rkSj ij
ik;k tkrk gSA

leferh; (Symmetrical) ¼dksbZ
fo"kerk ugha½ ?kaVh ds vkdkj ;gk¡

zMex 

vleferh; (Asymmetrical) forj.k fo"kerk

/kukRed fo"kerk _.kkRed fo"kerk

mi;qDr ys[kkfp= v/;;u izdV djrk gS fd ,d vkn'kZ ;k fu;af=r vkSj
/kukRed fo"ke forj.k esa] ekf/;dk cgqyd vkSj ek/; ds chp iM+rk gSA cgqyd
¼ck;ha vksj½ ekf/;dk ls nks-frgkbZ nwjh gVrk gS] vkSj ek/; ¼nkfguh vksj½ ,d-
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frgkbZ nwjh gVrk gS ekf/;dk lsA ;g izof̀Ùk ,d ^iz;ksx fl) lw=* (Empirical
formula) dks tUe nsrk gS] fuEu tSlk&

xMZ e 23  ¼/kukRed fo"ke ij vk/kkfjr½

mi;qDr vkuqHkfod laca/k of.kZr dh tk ldrh gS fuEufyf[kr mnkgj.k dh
lgk;rk lsA

x: 1 2 3 4 5 6 7 8 9

f: 2 15 23 16 14 10 9 7 4 = 100

gy% ge fl) dj ldrs gSa fd Zmx e 

x f fx c.f.

(1) 5.4
100
450





n
fxx

(2) ekf/;dk
2

1n osa en dk

vkdkj gS

2
1100 

 ok¡ = 50.5ok¡ en

;g 56 c.f. esa iM+rk gS
56 c.f. ds fo#) ekf/;dk = 4

1 2 2 2
2 15 30 17
Z 3 23 69 40
4 16 64 56

5 14 70 70
6 10 60 80
7 9 63 89
8 7 56 96
9 4 36 100

n = 100  fx = 450

¼3½ vf/kdre vkof̀Ùk 23 gSA

23 vkòfÙk ds fo#)] cgqyd 3 gSA

3,4,5.4  ZMx e

ge mi;qDr lead dks ys[kkfp= :i esa fuEu tSlk iznf'kZr dj ldrs gSaA

cgqyd = 3 ekf/;dk&2 ek/;

v
ko
`fÙ
k

bl rjg] ,d vkn'kZ ¼fu;af=r½ /kukRed fo"ke forj.k esa] x ,d fljs ij
iM+rk gS vkSj Z nwljsA x vkSj Z ds chp] Me iM+rk gS] x , Me ds nkfgus rjQ
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3
1

nwjh ij iM+rk gS vkSj Z nks frgkbZ nwjh ij Me ds ck;ha vksj iM+rk gSA bl

laca/k ds vk/kkj ij ek/;ksa ds chp] gesa ^^vkuqHkfod laca/k lw=** izkIr gks ldrk
gS-----------cgqyd = 3 ekf/;dk&2 ek/;A ;g vkuqHkfod laca/k izks- dkyZ
fi;jlu }kjk izfrikfnr fd;k x;kA og ykHknk;d gS rhu esa fdlh ,d vkSlr
dks izkIr djus esa tc nks fn;k x;k gSA bl lw= ls] gesa nwljs lehdj.k fuEu
tSls izkIr gks ldrs gSa %

cqfu;knh lw=--------------Z = 3Me – 2 x

ge fuEufyf[kr lehdj.k dks fl) dj ldrs gSa vk/kkjHkwr lw= dks ljy
djdsA

(1)
)3(

2
1 ZMx e 

xMZ e 23 

ZMx e  32

)3(
2
1 ZMx e 

(2) ZZxM e  )(
3
2

xMZ e 23 

ZxM e  23

)2(
3
1 ZxM e 

ZxM e 3
1

3
2



ZZxM e 
3
2

3
2

ZZxM e  )(
3
2

(3) )(3 eMxZx 

xMZ e 23 

xxMZ e  33

xxMZ e  33

)(3 eMxZx 

(4) )(
3
1)( ZxMx e 

xMZ e 23 

ZxM e  23

ZxxM e  33

eMxZx 33 

)(3 eMxZx 

ZxMx e  )(3

(5)
)(

2
1 ZMMx ee 

xMZ e 23 

ZMx e  32

ZMx e 2
1

2
3



ZMMx ee 2
1

2
1
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ee MZMx 
2
1

2
1

ZMMx ee 2
1

2
1



)(
2
1 ZMMx ee 

mnkgj.k 3-32: fn, x, fuEu nks vkSlrksa ls] rhljk vkSlr Kkr djsa&

(a) z = 50 vkSj Me = 45, x = ?

(b) x = 20.2 vkSj Me = 22.1, z = ?

(c) Me = 42 vkSj z = 40, x = ?

(d) z = 500 vkSj x = 450, Me = ?

(e) x = 20 vkSj Me = 22, z = ?

gy%

(a) z = 3 Me – 2 x
50 = 3 (45) – 2 x
50 = 135 – 2 x
2 x = 135 – 50

= 85
 x = 42.5

(b) z = 3Me – 2 x
z = 3 (22.1) – 2 (20.2)
z = 66.3 – 40.4
z = 25.9

(c) z = 3Me – 2 x
40 = 3(42) – 2 x
40 = 126 – 2 x
2 x = 126 – 40
2 x = 86
 x = 43

(d) Z = 3Me – 2 x
500 = 3 Me – 2(450)
3Me = 500 + 900
3Me = 1400

Me =
3

1400 = 466.67

(e) z = 3Me – 2 x
z = 3(22) – 2 (20)
z = 66 – 40
z = 26

mnkgj.k 3-33% fuEu 8 ifjokjksa dh ekfld vk; ls] x , Me vkSj z Kkr
djsaA

ifjokj% A B C D E F G H

vk; ¼#-½% 70 10 500 75 08 250 08 42
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gy% ge ewY; dks Øeokj O;ofLFkr djsaA

1
2
3
4
5
6
7
8

08
08
10
42
70
75

250
500

ekf/;dh
2

1n
osa en dk vkdkj gSA


2

18 
ok¡ = 4.5ok¡

;g 42 vkSj 70 ds chp iM+rk gS

Me = 56
2

112
2

7042




z dk eku vf/kdre vkof̀Ùk gSA

 fx = 963

 ewY; 8 flQZ nks ckj ?kVrh gS  z = 8

x = 375.120
8

963



n
x

x = 120.375 > Me = 56 > z = 8

cgqyd ds xq.k& cgqyd dh vo/kkj.kk vklkuh ls le>h tk ldrh gS
vkSj cgqr fLFkfr;ksa esa nSfud jkstejkZ esa iz;qDr gksrh gSA fuEu ykHk gSa cgqyd
ds&

1- ;g vklkuh ls le>h tkrh gS vkSj bldk lkekU; rFkk lw{e iz;ksx
gSA

2- ;g pj ds vkR;afrd ewY;ksa dks gVk nsrh gS vkSj vkdfLed enksa ls
izHkkfor ugha gksrh gSA

3- ;g flQZ vf/kdre vkof̀Ùk ls lacaf/kr gS vkSj nwljs enksa ls ughaA

4- ;g T;knkrj fLFkfr;ksa esa flQZ fujh{k.k ls gh fu/kkZfjr dh tk ldrh
gSA

cgqyd ds nks"k& cgqyd fuEufyf[kr lhekvksa ls xzflr gksrk gS&

1- ;g dbZ ckj xyr ifjHkkf"kr vkSj vfu;r gksrk gSA

2- ;g T;knkrj vfuf'pr gksrh gS vkSj] blfy,] fu/kkZfjr djuk dfBu
gSA

3- ;g fdlh ljy vadxf.krh; fof/k ls fu/kkZfjr gksus esa vleFkZ gSA

4- ;g lHkh viokn dh fLFkfr;ksa dks udkj nsrh gS vkSj] blfy,] mu
fLFkfr;ksa esa ykHknk;d ugha gS tgk¡ Hkkjksa dks vkR;afrd ewY;ksa dks nsuk
gksrk gSA

5- ;g vkxs ds vadxf.krh; foospuk ds fy, mi;qDr ugha gSA

6- cgqyd dks enksa dh la[;k ls xq.kk djus ij enksa dk dqy ewY; ugha
nsrh gS] vkSj ;g lewg dk iwjk izfrfuf/k vad ugha gSA
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lhferrkvksa ds ckotwn] O;olk; esa cgqyd dk iz;ksx fnu-o-fnu c<+ jgk
gSA ;g O;olkf;d iwokZuqekuksa ds fy, fo'oluh; iFk-izn'kZd tSlk O;ogkj
djrh gSA ;g cgqr egRo dk gS mRiknu ;k fuxZe dk v/;;u djus esa tks
rqyuk ds fy, ekud tSlk O;ogkj djrk gSA

3-7 xq.kksÙkj ek/; (Geometric Mean)

xq.kksÙkj ek/; Js.kh ds 'n' ifjek.k ds xq.kuQy dk nth oxZ ewy gSA ;g izkIr
fd;k tkrk gSA enksa ds ewY;ksa ds ,d lkFk xq.kk djds vkSj xq.kuQy dk oxZ
ewy enksa dh la[;k ds laxr fudkydjA bl rjg] nks enksa ds xq.kuQy dk
oxZewy vkSj rhu enksa ds xq.kuQy dk ?kuewy xq.kksÙkj ek/; gSA

O;olk; vkSj izca/ku ds {ks= esa] ,d dk lkof/k esa vkSlr izfr'kr nj ds
ifjorZu ls lEcfU/kr fofHkUu izdkj dh leL;k mRiUu gksrh jgrh gSA bu
fLFkfr;ksa esa] lekUrj ek/;] mfpr ek/; ugha gS dke esa ykus ds fy,A blfy,]
ge yksx bu fLFkfr;ksa esa mi;qDrrk ls xq.kksÙkj ek/; iz;qDr dj ldrs gSaA
ladsr ds vuqlkj]

G.M. = n xxxx n321 .......

tgk¡ G.M. xq.kksÙkj ek/; ds fy, iz;qDr gksrk gS % 'n' enksa dh la[;k ds fy,
vkSj x1, x2, x3, . . . ..xn pjksa ds ewY; ds fy,A Js.kh ds ewY;ksa dk okLrfod
xq.kuQy (i.e., 2 × 4 × 8 = 64) vifjofrZr jgsxk tc xq.kksÙkj ek/; dk ewY;
izfrLFkkfir fd;k tkrk gS (i.e., 4 × 4 × 4 = 64) izR;sd O;fDrxr ewY; ds fy,]
mlh rjg 4 vkSj 9 dk xq.kksÙkj ek/; 6 gS] i.e., 22 6694  A

tc Js.kh esa enksa dh la[;k rhu ls T;knk gksrh gS] xq.kksÙkj ek/; ds izx.ku
dh fof/k dk vuqxeu djuk dfBu gks tkrk gSA bl dfBukbZ dk fuokj.k djus
ds fy,] izR;sd vkdkj dk y?kqxq.kd (logarithm) izkIr fd;k tkrk gS xf.krh;
¼y?kqxq.kd½ rkfydk lsA lHkh ewY;ksa dk y?kqxq.kd tksM+k tkrk gS vkSj enksa dh
la[;k ls foHkkftr dh tkrh gSA bl izdkj ls izkIr HkkxQy dk izfr y?kqxq.kd
(anti-logarithm) okafNr xq.kksÙkj ek/; gSA lw= gS]





 


n

LogLogLogAntilogG.M. n21 xxx

n
xlog

Antilog 




mnkgj.k% 2] 4] 8 dk G.M.

G.M. = Antilog
3

8log4log2log 
dk

= Antilog
3

9031.06021.03010.0 

= Antilog
3

8062.1 = Antilog 0.6012

= 3.999 ≈ 4
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mnkgj.k 3-34: lqxj fey dk mRiknu ¼fDaoVy esa½ 10 izfr"Bkuksa dk
ek.M;k ftys esa uhps nh xbZ gS] xq.kksÙkj ek/; izkIr djsaA

QkeZ la[;k% 1 2 3 4 5 6 7 8 9 10

MRiknu ¼fDaoVy esa½% 7.5 13 18.5 20.5 5.2 23 24 25 26 28

gy%

x log x

7.5
13.0
18.5
5.2

23.0
24.0
25.0
26.0
28.0

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

0.8751
1.1139
1.2672
0.7160
1.3617
1.3802
1.3979
1.4150
1.4472

G.M. = Antilog
n

log x

= Antilog
10
2860.12

= Antilog 1.2286
= 16.92

 log x = 12.2860

mnkgj.k 3-35: fuEufyf[kr lead dk xq.kksÙkj ek/; ifjdfyr djsaA

3884, 382, 63, 8, 0.4, 0.03, 0.009, 0.0005

gy%

x log x

3884
382
63
8

0.4
0.03
0.009

0.0005

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

3.5893
2.5821
1.7993
0.9031
1.6021
2.4771
3.9542
4.6990

G.M. = Antilog
n

xlog 

= Antilog
8

6062.1

= Antilog 0.200775
= 1.588

 log x = 1.6062
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mnkgj.k 3-36: fuEu ds fy, xq.kksÙkj ek/; ifjdfyr djsaA

35, 250, 18.7, 234.6, 1.06, 98.72, 0.987

gy%

x log x

35
250
18.7
234.6
1.06
98.72
0.987

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

1.5441
2.3979
1.2718
2.3703
0.0253
1.9944
1.9943

G.M. = Antilog
n

xlog

= Antilog
7

5981.9

= Antilog 1.3712
= 23.51

 logx = 9.5981

mnkgj.k 3-37: fuEufyf[kr ls xq.kksÙkj ek/; Kkr djsaA

Øe la[;k % 1 2 3 4

ewY; % 100 20 8 0-6

gy%

x log x
G.M. = Antilog

n
xlog

= Antilog
4

9823.4

= Antilog 1.2456
= 17.60

1000
20
8

0.6

. . . .

. . . .

. . . .

. . . .

3.000
1.3010
0.9031
1.7782

 logx = 4.9823

mnkgj.k 3-38: fuEu dk G.M. ifjdfyr djsaA

375, 0.05, 0.5672 vkSj 0.0854



dsUnzh; izof̀Ùk dh eki

Lo-vf/kxe
ikB~; lkexzh 115

fVIi.kh

gy%

x log x
G.M. = Antilog

n
xlog

= Antilog
4

9583.3
4
4




= Antilog 1.9896
= 0.9763

375
0.05

0.5672
0.0854

. . . .

. . . .

. . . .

. . . .

2.5740
2.6990
1.7538
2.9315

 logx = 2.9583

¼uksV& 1 ifjofrZr dh tkrh gS& 4 vkSj $ 3 esa½

mnkgj.k 3-39: fuEu dk xq.kksÙkj ek/; izxf.kr djsa %

475, 0.8974, 12.5 vkSj 0.0081

gy%

x log x
G.M. = Antilog

n
xlog

= Antilog
4

6351.1

= Antilog 0.40877
= 2.564

475
0.8974
12.5

0.0081

. . . .

. . . .

. . . .

. . . .

2.6767
1.9530
1.0969
3.9085

 log x = 1.6351

mnkgj.k 3-40: fuEu dk G.M. ifjdfyr djsaA

2574] 75] 0-8] 0-075

gy%

x log x

2574
75
0.8

0.075

. . . .

. . . .

. . . .

. . . .

3.4106
1.8751
1.9031
2.8751

G.M. = Antilog
n

xlog

= Antilog
4

0639.4

= Antilog 1.01597
= 10.37

 log x =
4.0639
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mnkgj.k 3-41: fuEu dk xq.kksÙkj ek/; ifjdfyr djsaA

224] 13-65] 0-0456 vkSj 0-5431

gy%

x log x

224
13.65
0.0456
0.5431

. . . .

. . . .

. . . .

. . . .

2.3502
1.1351
2.6590
1.7349

G.M. = Antilog
n

xlog

= Antilog
2

8792.1

= Antilog 0.4698
= 2.949

 log x = 1.6351

mnkgj.k 3-42: 1961 esa fiNys o"kZ dh rqyuk esa izfr O;fDr O;; 32%
c<+ x;k( nwljs o"kZ 40% c<+ x;k mlds ckn 50%A fiNys rhu o"kks± esa izfr
O;fDr O;; dh of̀) dh vkSlr nj ifjdfyr djsaA Li"V :i ls dkj.k dk
mYys[k djsa ek/; ds pquko dkA

gy% pw¡fd xq.kksÙkj ek/; vf/kd mi;qDr gS lekuqikrksa vkSj izfr'krksa ds fy,]
ge mldk pquko djsaxs vuqikr izxf.kr djus ds fy,A

o"kZ ifjorZu dh
nj

x0 log x

1960
1961
1962
1963

. . .

. . .

. . .

. . .

vk/kkj o"kZ

32%
40%
50%

100
132
140
150

—
2.1206
2.1461
2.1761

G.M. = Antilog
n

xlog

= Antilog
3

4428.6

= Antilog 2.1476
= 140.5 log x =

6.4428

izfr O;fDr vkSlr % of̀) gS (140.5 – 100) = 40.5%

mnkgj.k 3-43: vkSlr Kkr djsa] tula[;k esa of̀) nj tks izFke n'kd esa
20% ls c<+h gS] vxys esa 30% ls vkSj rhljs esa 45%A
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gy%

n'kd of̀) nj :ikarj.k

x log x

vk/kkj

izFke

f}rh;

rr̀h;

o"kZ

20%
30%
45%

100
120
130
145

—
2.0792
2.1139
2.1614

G.M. = Antilog
n

xlog

= Antilog
3

3545.6

= Antilog 2.11816
= 131.3

 log x = 6.3545

 vkSlr % of̀) tula[;k esa gS (131.30 – 100) = 31.30%

mnkgj.k 3-44: ,d oLrq dh dher 8% ls c<+rh gS 1978 ls 79 esa]
12.5% 1979 ls 80 esa vkSj 77% 1980 ls 1981 esaA D;k vkSlr of̀) gS\

o"kZ of̀) nj :ikarj.k

x log x

1977-78
1978-79
1979-80
1980-81

vk/kkj
o"kZ

8%
12.5%
77%

100
108

112.5
177

—
2.0334
2.0511
2.2480

G.M. = Antilog
n

xlog

= Antilog
3

3325.6

= Antilog 2.1108
= 129.0 log x = 6.3325

 oLrq dh dher esa vkSlr of̀) gS (129.00 – 100) = 29%

mnkgj.k 3-45: QSDVªh dk rhu o"kks± esa okf"kZd òf) nj gS 5-0] 7-5 vkSj 2-5A
vkSlr òf) Kkr djsaA

gy% of̀) nj gSa 5%, 7.5% vkSj 2.5%

o"kZ of̀) nj :ikarj.k

x log x
1.
2.
3.
4.

vk/kkj o"kZ
5%

7.5%
2.5%

100
105

107.5
102.5

—
2.0212
2.0315
2.0107

G.M. = Antilog
n

xlog

= Antilog
3

0634.6

= Antilog 2.02113
= 105.0

 log x = 6.0634

vkSlr of̀) nj gS (105.00 – 100) = 5%
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mnkgj.k 3-46: fuEu dky Js.kh ij fopkj djsa okf"kZd fcØh dk LVkj vkSj
dEiuh fyfeVsM] pkj o"kksZ ± ds fy, vkSj fcØh esa izfr o"kZ vkSlr ifjorZu dh nj
Kkr djsa]

fcØh]

10]000 #-] 8]000 #-] 12]000 #- vkSj 15]000 #-

gy%

o"kZ fcØh ¼#-½ o`f) /àkl :ikarj.k log x

igyk

nwljk

rhljk

pkSFkk

10,000
8,000

12,000
15,000

vk/kkj o"kZ

-20%
+50%
+25%

-
80

150
125

-
1.9031
2.1761
2.0969

 log x = 6.1761

G.M. = Antilog
n

xlog

= Antilog
3

1761.6

= Antilog 2.0587 = 114.50

fcØh dh vkSlr of̀) gS (114.50 – 100) = 14.50%

mnkgj.k 3-47: fuEufyf[kr ds fy, xq.kksÙkj ek/; izxf.kr djsaA

0.067, 0.008, 0.0801, 0.005, 0.125

gy%

x log x

0.067
0.008

0.0801
0.005
0.125

. . . .

. . . .

. . . .

. . . .

2.8261
3.9031
2.9036
3.6990
1.0969

G.M. = Antilog
n

xlog

= Antilog
5

4287.8

= Antilog
5

4287.2
5

10


 log x = 8.4287 = Antilog 2 + 0.4857
= Antilog 2.4857
= 0.0306
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xq.kksÙkj ek/; dh vadxf.krh; fo'ks"krk, (Mathematical
Mean of Geometric Mean)
xq.kksÙkj ek/; dh fuEu fo'ks"krk, gSa&

(i) vxj izR;sd ewY; dh txg G.M. j[kk x;k gS] fn;s ewY;ksa ds
xq.kuQy esa dksbZ varj ugha gksxk vkSj G.M. ewY; ds xq.kuQy esaA

(ii) ewY;ksa ds log ds fopyuksa dk ;ksx G.M. ds log ls 'kwU; ds cjkcj
gksrk gSA

x log x log G.M. = (.91417) (d)

3
7

12
18

0.4771
0.8451
1.0792
1.2553

- 0.437075
- 0.069075
+0.165025
+0.341125

 log x = 3.6567  d = 0

G.M. = Antilog
4

6567.3 = Antilog 0.91417 = 8.208

xq.kksÙkj ek/; ds xq.k (Merits of Geometric Mean)

xq.kksÙkj ek/; fo'ks"k fLFkfr;ksa esa iz;qDr gksrh gS vkSj blds fuEu ykHk gSa&

(i) ;g fuf'pr eku gS] tcfd pj ds ewY; 'kwU; ls vf/kd gksaA

(ii) ;g lewg esa lc lead ij vk/kkfjr gSA

(iii) ;g cM+s enksa dks de Hkkj.k nsrk gS vkSj NksVs dks vf/kdA

(iv) ;g fo'ks"k :i ls ykHknk;d gS tc ge lekuqikrksa ij dk;Z djrs
gSaA

(v) ;g vadxf.krh; vkSj chtxf.krh; tksM+-rksM+ ds fy, lgt vuqxkeh
gSA

xq.kksÙkj ek/; ds nks"k ¼lhek,a½ (Demerits of Geometric Mean)

xq.kksÙkj ek/; fuEufyf[kr lhekvksa ls xzflr gS&

¼1½ ;g iz;qDr ugha gks ldrh gS tc dksbZ ,d en ^0* dks xq.kk fd;k
tkrk gS] lHkh enksa dk xq.kuQy ^0* gksxkA

¼2½ ;g ,sls fcUnq ij iM+ ldrk gS tgk¡ cgqr de ¼;k dksbZ ugha½
okLrfod eki iM+sA

¼3½ blesa dkQh ifjdyu djuk iM+rk gS vkSj izxf.kr djus esa dfBu gSA

¼4½ ;g lekUrj ek/; dh vis{kk de vklkuh ls le>k tkrk gSA
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lhekvksa ds ckotwn] xq.kksÙkj ek/; fofHkUu lkekftd vkSj vkfFkZd laof̀Ùk;ksa
dk v/;;u djus esa mi;qDr gS tgk¡ NksVs enksa dks cM+k Hkkj fn;k tkuk bfPNr
gSA xq.kksÙkj ek/; fo'ks"k :i ls vkisf{kd varjksa ij dk;Z djus esa ykHknk;d gS
fujis{k varjksa ds fo#) lwpdkad (Index Number) izxf.kr djrs oDrA

3-8 gjkRed ek/; (Harmonic Mean)

gjkRed ek/; ;k vkSlr ,d pj ds lHkh enksa dh la[;k dk ;ksxQy pj ds
ewY;ksa ds O;qRØekuqikrksa ds ;ksx ls foHkktu (division) gSA ;g fof'k"V vkSlr
gS tks ,sls iz'uksa dks gy djrk gS tks ^le; nj* esa vfHkO;Dr gksrk gS tks
cnyrk gS le; fdeh- ds vuqlkjA izfr ?kaVk] ?kaVk izfr fdeh- bdkbZ izfr fnu]
dher izfr bdkbZ vkfnA gjkRed ek/; mi;qDr gS flQZ tc]

^^le; dkjd pj gS vkSj fd;k x;k dk;Z fu;r jgrk gS** bl rjg]
gjkRed ek/; ogh ifj.kke nsrh gS tSlk Hkkfjr lekUrj ek/; tc fd;k x;k
dk;Z leku jgrk gS oukZ ughaA lw= :i esa]

H.M.

n321 x
1

x
1

x
1

x
1

n




= O;qRØekuqikrh
n

x
1

x
1

x
1

n21


dk

=
Rx
n


;k O;qRØekuqikrh

n
Rx

dk

mnkgj.k 3-48: fuEufyf[kr ds fy, gjkRed ek/; ifjdfyr djsaA

35, 250, 18.7, 234.6, 1.06, 98.72, 0.987

gy%

x Rx

35
250
18.7
234.6
1.06
98.72
0.987

-------
-------
-------
-------
-------
-------
-------

0.02857
0.00400
0.05340
0.00426
0.94340
0.01013
1.01317

H.M. =
Rx
n



=
05701.2

7

= 3.402998

Rx =
2.05701
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mnkgj.k 3-49: fuEufyf[kr ds fy, gjkRed ek/; ifjdfyr djsaA

375, 0.05, 0.5672, 0.0854

gy%

x Rx

375
0.05

0.05672
0.0854

-------
-------
-------
-------

0.002667
20.000000
17.630465
11.709602

H.M. =
Rx
n



=
342734.48

4

= 0.082742
Rx = 48.342734

mnkgj.k 3-50: fuEufyf[kr ds fy, gjkRed ek/; izxf.kr djsaA

475] 0-8974] 12-5 vkSj 0-008A

gy%

x Rx

475
0.8974
12.5

0.0081

-------
-------
-------
-------

0.0021052
1.1143302
0.0800000

123.4567900

H.M. =
Rx
n



=
6532254.124

4

= 0.032089

Rx = 124.6532254

mnkgj.k 3-51: fuEufyf[kr ds fy, gjkRed ek/; ifjdfyr djsaA

2574] 75] 0-8] 0-075

gy%

x Rx

2574
75
0.8

0.075

-------
-------
-------
-------

0.0003885
0.0133333
1.2500000

13.3333333

H.M. =
Rx
n



=
5970551.14

4

= 0.2740278Rx = 14.5970551

mnkgj.k 3-52: ,d vkneh dkj ls 3 fnuksa rd ;k=k fd;kA mlus izR;sd
fnu 480 fdeh- dh nwjh r; dhA igys fnu mlus 10 ?kaVs dh ;k=k dh 48
fdeh- ?kaVk dh nj ls] nwljs fnu 12 ?kaVs 40 fdeh-/?kaVk vkSj vafre fnu mlus
15 ?kaVs rd ;k=k dh 32 fdeh-/?kaVk dh nj lsA mldh vkSlr pky D;k Fkh\
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gy% bl iz'u esa] r; dh xbZ nwjh leku gSA ge yksx nksuksa fof/k;ksa ls bl
iz'u dks gy dj ldrs gSa] i.e., Hkkfjr lekUrj ek/; vkSj gjkRed ek/;a

(i) Hkkfjr lekUrj ek/;

pky
fdeh./?kaVk

X

;k=k dk
le;
W

48
40
32

10
12
15

480
480
480

Rx
n


wx

=
37

1440

= 38.92 fdeh-/?kaVk
W = 37 WX = 1440

(ii) gjkRed ek/;

x Rx
H.M. =

Rx
n



=
07708.0

3

= 38.92 fdeh-/?kaVk

48
40
32

-------
-------
-------

0.02083
0.02500
0.03125

Rx = 0.07708

mnkgj.k 3-53: ,d gokbZ tgkt ,d oxZ ds pkjksa rjQ mM+rh gS ftldh
Hkqtk 100 fdeh- yEch gS] igyh Hkqtk dks 100 fdeh- izfr ?kaVk dh nj ls] nwljh
Hkqtk 200 fdeh- izfr ?kaVk dh nj ls] rhljh Hkqtk 300 fdeh- izfr ?kaVk vkSj
pkSFkh Hkqtk 400 fdeh- izfr ?kaVs dh nj ls r; djrh gSA ok;q;ku dh vkSlr
pky D;k gS\

gy% bl iz'u esa] r; dh xbZ nwjh leku gSA ge iz'u dks nksuksa fof/k;ksa ls
gy dj ldrs gSa, i.e., Hkkfjr l-ek- vkSj xq.kksÙkj ek/;]

(i) Hkkfjr lekUrj ek/;

pky
fdeh-/?kaVk

X

ftrus
feuV ;k=k
dh xbZ

W

WX

100
200
300
400

60
30
20
15

6,000
6,000
6,000
6,000

W
WX



wx

=
125

24000

= 192 fdeh-/?kaVkW = 125 WX =
24000
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(ii) gjkRed ek/;

X Rx

100
200
300
400

-------
-------
-------
-------

0.01000
0.00500
0.00333
0.00250

H.M.
Rx
n




=
02083.0

4

= 192 fdeh-/?kaVkRx = 0.02083

mnkgj.k 3-54: ,d fuos'kd izR;sd eghus ,d dEiuh dk 1200 #-
ewY; dk 'ks;j [kjhnrk gSA igys pkj eghuksa esa mlus 'ks;j [kjhnk 10 #-]
12 #-] 15 #- vkSj 20 #- dher ijA vkSlr pqdkbZ xbZ dher ifjdfyr
djsaA

gy% bl iz'u esa] fuosf'kr iw¡th cjkcj gSA ge iz'u dks nksuksa fof/k;ksa ls gy
dj ldrs gSa i.e., Hkkfjr lekUrj ek/; vkSj gjkRed ek/;&

(i) Hkkfjr lekUrj ek/;

dher izfr
'ks;j
X

[kjhns x,
'ks;jksa dh
la[;k

W

WX

10
12
15
20

120
100
80
60

1200
1200
1200
1200

W
WX



wx

=
360
4800

= 13.33 #./'ks;jW = 360 WX = 4800

(ii) gjkRed ek/;

X Rx

10
12
15
20

0.100000
0.083333
0.066666
0.050000

Rx
n


wx

=
299999.0

4

= 13.33 #0/'ks;j
Rx = 0.299999

mnkgj.k 3-55: ,d QSDVjh esa] ,d bdkbZ dk;Z A }kjk 4 feuV esa iw.kZ
dh tkrh gS] B }kjk 5 feuV esa] C }kjk 6 feuV esa vkSj D }kjk 10 feuV esaA
mudk vkSlr fy;k x;k le; izfr bdkbZ D;k gS\
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gy%

feuV izfr
bdkbZ

x

Rx

4
5
6
10

-------
-------
-------
-------

0.25000
0.20000
0.16666
0.10000

Rx
n


wx

=
71666.0

4

= 5.58145 feuV/bdkbZRx = 0.71666

mnkgj.k 3-56: Vadd A ,d i= dks 5 feuV esa Vafdr dj ldrk gS] B
nl feuV esa] vkSj C 15 feuVksa esaA D;k gS Vafdr i= dh vkSlr la[;k
izfr ?kaVk izfr bdkbZA

i= izfr
feuV

x

Rx

5
10
15

-------
-------
-------

0.20000
0.10000
0.06666

Rx
n


wx

=
36666.0

3

= 8.18197 feuV izfr bdkbZ
Rx= 0.36666

vkSlr i=ksa dh la[;k izfr ?kaVk gS
18197.8

160


= 7.3332 i= izfr ?kaVk

gjkRed ek/; dh fo'ks"krk,a (Properties of Harmonic Mean)

gjkRed ek/; dh fuEufyf[kr fo'ks"krk,a gSa&

(i) gjkRed ek/; fu;r gS vkSj lcls NksVs ewY;ksa dks lcls vf/kd Hkkj
iznku djrh gS tcfd lcls cM+s ewY;ksa dks lcls NksVk HkkjA

(ii) gjkRed ek/; fn, enksa ds O;qRØe ds lekUrj ek/; dk O;qRØe gSA

gjkRed ek/; ds xq.k (Merits of Harmonic Mean)

gjkRed ek/; fo'ks"k fLFkfr;ksa esa iz;qDr gksrh gS tgk¡ ,d dkjd fu;r gksrk gS
vkSj nwljk pjA fuEufyf[kr ykHk gSa&

(1) ;g n<̀+rk ls ifjHkkf"kr gS vkSj lHkh voyksduksa ij vk/kkfjrA

(2) ;g vkxs ds xf.krh; dk;Z lk/ku ds fy, mi;qDr gSA

(3) ;g lcls vPNk ifj.kke nsrk gS tgk¡ le; vkSj nj v/;;uk/khu gSaA
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gjkRed ek/; ds nks"k ¼lhek,a½ (Demerits of Harmonic Mean)

gjkRed ek/; dh fuEufyf[kr lhek,a gSa&

(1) ;g izxf.kr djus esa vklku ugha gSA

(2) ;g iz;qDr ugha gks ldrh gS tc enksa esa dksbZ ,d '0' ;k _.kkRed
gS( D;ksafd tc en '0' foHkktd tSlk iz;qDr gksrk gS] en 'kwU; gksxkA

(3) ;g forj.k dks iznf'kZr ugha djrk gS tc rd fd Hkkj.k vlekuqikrh
ugha nh xbZ gSaA

lhekvksa ds ckotwn] gjkRed ek/; mi;qDr gS nj vkSj le; dk vkSlr
fudkyus esaA ;|fi ;g lkekU; rkSj ij iz;qDr ugha gksrk gS] ;g cgqr egÙo dk
gS cgqr fof'k"V fLFkfr;ksa esaA

ek/;ksa ds chp lEcU/k (Relation between Means)

tc lHkh pj ds ewY; leku gSa] lekUrj ek/;] xq.kksÙkj ek/; vkSj gjkRed ek/;
leku gksrs gSaA mnkgj.k ds fy,]

x log x Rx
3

3
9

n
d




x

G.M. = Antilog
m

xlog

= Antilog
3

4313.1

= Antilog 0.4771 = 3

3
3
3

0.4771
0.4771
0.4771

0.3333
0.3333
0.3333

 log x =
1.4313

Rx =
0.9999

3
9999.0
3

Rx
nH.M. 




tc pjksa ds lHkh ewY; cjkcj ugha gSa] rc ge yksx fuEufyf[kr lEcU/k
LFkkfir dj ldrs gSaA

A.M > G.M. > H.M.

mnkgj.k ds fy,] vxj 'a' vkSj 'b' nks /kukRed ewY; gSa tks vkdkj esa cjkcj
ugha gSa] vkSlr fuEu izxf.kr fd, tk ldrs gSa]

A.M. G.M. H.M.

2
bax 


2 ba 

b
1

a
1

2


;k

ba
ba2
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fLFkfr 1: nks voyksduksa dk A.M. 25 gS vkSj mudk G.M. 15 gS] mudk
H.M. Kkr djsaA

A.M.
2

ba 
 G.M. 2 ba  H.M.

ba
ab2




2
ba25 

 b a15
50

(225)2


a + b = 50 ab = 152 = 225
9

50
450



fLFkfr 2: vxj G.M. 60 gS] H.M. 28.24 gS nks voyksduksa dk] mudk
A.M. D;k gS\

G.M. 2 ba  H.M.
ba

ab2


 A.M.
2

ba 


60 2 ba 
ba

)3600(224.28



2

54.95752


ab = 602 = 3600
28.24
7200ba 

127.47875

a + b = 254.9575

fLFkfr 3% vxj nks voyksduksa dk A.M. 25 gS vkSj mudk H.M. 9 gS]
mudk G.M. Kkr djsaA

A.M. =
2

ba 

25 =
2

ba 

a + b = 50

H.M. =
ba

2ab


9 =
50
2ab

2ab = 450
ab = 225

G.M. = 2 ba 

= 2 225
= 15

fLFkfr 4% nks voyksduksa dk A.M. 12.5 gS vkSj mudk G.M. 12 gS] H.M.
Kkr djsaA

A.M. =
2

ba 

12.5 =
2

ba 

a + b = 25

G.M. = 2 ba 

12 = 2 ab
ab = 122 = 144

H.M. =
ba

2ab


=
25

2(144)

=
25
288 = 11.52
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bl rjg] fdlh forj.k esa tc pj ds ewY; vkdkj esa fHkUu gksrs gSa] A.M.,
G.M. ls cM+h gksrh gS vkSj G.M., H.M. lsA

gesa fuEu lw= Hkh gks ldrk gS ftlesa rhu ek/;ksa ds chp lEcU/k iznf'kZr dh
tk ldrh gS]

G.M. = H.M.x or,

(G.M.)2 = H.M.x

fLFkfr 1: nks voyksduksa dk A.M. 25 gS mudk G.M. 15 gS] mudk H.M.
Kkr djsaA

(G.M.)2 = A.M. x H.M.

H.M. = 9
25
225

25
15

A.M.
(G.M.) 22



fLFkfr 2- vxj nks voyksduksa dk G.M. vkSj H.M. Øe'k% 60 vkSj 28-24 gS]
A.M. Kkr djsaA

(G.M.)2 = A.M. × H.M.

602 = 28.24 A.M.

A.M. = 47875.127
24.28

3600
28.24
602



fLFkfr 3: vxj nks voyksduksa dk A.M. vkSj H.M. Øe'k% 25 vkSj 9 gSa]
G.M. Kkr djsaA

(G.M.) = G.M.A.M. = 952 

= 522 = 15

fLFkfr 4- vxj nks voyksduksa ds A.M. vkSj G.M. Øe'k% 12-5 vkSj 12 gSa]
H.M. Kkr djsaA

(G.M.)2 = A.M. × H.M.

122 = 12.5 H.M.

H.M. = 52.11
5.12

144
12.5
122
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viuh izxfr tk¡fp, (Check Your Progress)

1- dsUæh; izof̀Ùk dh eki _________ Lrj dk vkSlr dgykrh gSA

¼d½ ,dy ¼[k½ f}rh;

¼x½ izFke ¼?k½ prqFkZ

2- lekUrj ek/; gS _________ Øe dk vkSlrA

¼d½ f}rh;d dze dk ¼[k½ izFke dze dk

¼x½ rr̀h; dze dk ¼?k½ prqFkZ dze dk

3- ekf/;dk vkSj cgqyd gS _________ vkSlrA

¼d½ LFkkuh; ¼[k½ vuqHkfod

¼x½ LFkSfrd ¼?k½ HkkSxksfyd

4- ekf/;dk Øec) ewY;ksa dks _________ cjkcj Hkkxksa esa ckaVrh gSA

¼d½ ,d ¼[k½ nks

¼x½  ¼?k½ 'kwU;

5- enksa ds fopyuksa dk ;ksx lekUrj ek/; ls ges'kk_________ gksrk gSA

¼d½ ,d ¼[k½ rhu

¼x½ pkj ¼?k½ nks

6- fuEu prqFkZd gS _________ prqFkZdA

¼d½ igyk ¼[k½ nwljk

¼x½ rhljk ¼?k½ prqFkZ

7- ekf/;dk _________ prqFkZd gSA

¼d½ igyk ¼[k½ fuEu

¼x½ nwljk ¼?k½ mPp

8- rhljk prqFkZd _________ prqFkZd gSA

¼d½ Åijh ¼[k½ fupyk

¼x½ fuEu ¼?k½ mPp

9- cgqyd ?kfVr gksrk gS _________ vkòfÙk ds lkFkA

¼d½ vf/kdrj ¼[k½ U;wure

¼x½ cjkcj ¼?k½ buesa ls dksbZ ugha



dsUnzh; izof̀Ùk dh eki

Lo-vf/kxe
ikB~; lkexzh 129

fVIi.kh

10- xq.kksÙkj ek/; gS _________ xq.kuQy dk ewy Js.kh ds 'n' ifjek.k dkA

¼d½ 'kwU; izfdØ;k ds ¼[k½ “n” ifj.kke ds

¼x½ n ifj.kke ds ¼?k½ n2 ifj.kke ds

11- cgqyd = _________ &2 ekf/;dkA

¼d½ 3 lekUrj ek/; ¼[k½ 3 xq.kksRRj ek/;

¼x½ 3 gjkRed ek/; ¼?k½ buesa ls dksbZ ugha

12- gjkRed ek/; gS enksa dh la[;k ftldk foHkktu _________ pj ds ewY;
ds ;ksxQy dsA

¼d½ lekuqikrh ¼[k½ O;qRØekuqikrh

¼x½ lekuqikrh vkSj O;RØekuqikrh ¼?k½ buesa ls dksbZ ugha

13- nks voyksduksa dk A.M. 25 gS] vkSj mudk G.M. 15 gSA H.M. dk ewY; gS
_________A

¼d½ 18 ¼[k½ 27

¼x½ 9 ¼?k½ 1

14- nks voyksduksa dk G.M. vkSj H.M. Øe'k% 60 vkSj 28-24 gSA A.M. gS
_________A

¼d½ 'kwU; ¼[k½ 127-47

¼x½ ,d ¼?k½ 

3-9 viuh izxfr tk¡fp, iz'uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼d½ 8- ¼d½

2- ¼[k½ 9- ¼d½

3- ¼x½ 10- ¼[k½

4- ¼?k½ 11- ¼d½

5- ¼?k½ 12- ¼[k½

6- ¼d½ 13- ¼x½

7- ¼x½ 14- ¼[k½
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3-10 lkjka'k (Summary)

lkaf[;dh fo'ys"k.k laf{kIr lkjka'k vadksa dks fodflr djus dh dksf'k'k djrk gS
tks la[;kRed lead ds cM+s lewg dk o.kZu djrk gSA lcls T;knk iz;qDr
lkjka'k vadksa ds leqPp; LFkku fu/kkZj.k dk eki dgk tkrk gS] ftUgsa vf/kdrj
ek/; dgk tkrk gS] dsUnzh; izof̀Ùk dh eki ;k dsUnzh; LFkku fu/kkZj.kA ,d
vkSlr x.ku dk mís'; voyksduksa ds leqPp;ksa ds fy, ,d vdsyk eku izkIr
djus dk gS tks lHkh enksa dk izfrfuf/k ewY; gS tks fnekx vklkuh ls vkSj tYnh
ls le> ldsA

fuEufyf[kr vis{kk,a ,d vkn'kZ ek/; ;k dsUnzh; izof̀Ùk ds eki ls larq"V
gksuk pkfg,A ¼izks- ;wys ds vuqlkj½ (Yule)

bls n<̀+rk ls ifjHkkf"kr gksuk pkfg,] bls le>us vkSj ifjdyu djus esa
vklku gksuk pkfg,a] bls lHkh voyksduksa ij vk/kkfjr gksuk pkfg;s] bls vkxs
xf.krh; vfHkfØ;k ds mi;qDr gksuk pkfg,] izfrn'kZ ds mPpkopu ¼mrkj-p<+ko½
ls de ls de izHkkfor gksuk pkfg,] bls vkR;afrd voyksduksa ls de ls de
izHkkfor gksuk pkfg,A

dsUnzh; izof̀Ùk ds fofHkUu eki fuEufyf[kr gS tks lkekU;r% O;ogkj esa iz;qDr
gksrs gS&

(i) lekUrj ek/;r (Arithmean mean)

(ii) ekf/;dk (Median)

(iii) Hkwfe"Bd (Made)

(iv) xq.kksÙkj ek/; (Geometric mean) vkSj

(v) gjkRed ek/; (Harmonic mean)

lekukUrj ek/;& fn, x, voyksduksa ds leqPp; dk ek/; muds ;ksxQy
dk voyksduksa dh la[;k ls Hkkx nsdj izkIr fd;k tkrk gSA

;
n
x

X i
 vkof̀Ùk forj.k dh fLFkfr esa

n
xfX ii



in fopyu jhfr }kjk ek/; dk x.ku&;fn ix vkSj if dk eku cM+k gksrk

gS rks ek/; dh x.kuk in fopyu jhfr }kjk fd;k tkrk gSA

ekuk Axd i  ¼tgk¡ A ,d ;knf̀PNd ewY; gSA

rc
n
fdAx 



oxhZ—r ;k vkof̀Ùk forj.k dh fLFkfr esa vkSj Hkh vklkuh ls bldk ifjdyu
fd;k tk ldrk gS] ekudj
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h
Ax

d i  tgk¡ A ;knf̀PNd ewY;

n
fdhAX 

 h oxkZUrj dk ifjek.k

lkekukUrj ek/; dh dbZ xf.krh; fo'ks"krk,a Hkh gSaA

lekukUrj ek/; dks izks- ;wys }kjk crkbZ xbZ vkn'kZ xq.kksa dh :ijs[kk ds
vk/kkj ij bls fLFkj ;k vpy ek/; Hkh dgrs gSaA

forj.k ds lHkh enksa dk vkisf{kd egÙo ,d lk ugha gksrk gS vkSj ,slh
ifjfLFkfr;ksa esa en ds egÙo ds lekuqikrh Hkkj iznku fd;k tkrk gSA

ekuk fd nwww 21, Hkkj gSa tks pj ds ewY; nxxx  21

ls Øe'k% layXu gSaA rc Hkkfjr lekUrj ek/;] leku rkSj ij wX ls |ksfrr
fuEu izdkj ls fn;k tkrk gSA

i

ii

n

nn

w
xw

www
xwxwxwwX









21

2211

ekf/;dk (Median) Md

forj.k dh ekf/;dk dks ifjHkkf"kr fd;k tk ldrk gS pj ds ml ewY; ls
tks leku la[;k ds voyksduksa ls vf/kd gks vkSj cjkcj la[;k ds voyksdu
blls vf/kd gksA i.e., ;g ,slk ewY; gS fd voyksduksa dh ftruh la[;k blls
Åij gS mruh gh voyksduksa dh la[;k blls uhph gSA blhfy, ekf/;dk flQZ
fLFkfr dk ek/; (Positional average) gSA

ekf/;dk 





  cN

f
hl

2
tgk¡ l - ekf/;dh oxZ dh fupyh lhek gS

f - ekf/;dk oxZ dh vkof̀Ùk

h - ekf/;dk oxZ dk ifjek.k

N= f - dwy vkof̀Ùk gS

C - lap;h vkof̀Ùk gS] ekf/;dk oxZ ds
iwoZorhZ oxZ dk

xq.k] nks"kksa ds vk/kkj ij ;g xf.krh; vuqiz;ksx ds mi;qDr ugha gSA

Jsf.k;ksa dks dbZ foHkktd ewY;ksa esa ck¡Vk tk ldrk gS] ;Fkk ekf/;dk ¼nks
cjkcj foHkktd ewY;ksa esa½] prqFkZd ¼pkj foHkktd ewY;ksa esa½] n'ked ¼nl
foHkktd ewY;ksa esa] 'kred ¼lkS foHkktd ewY;ksa esa½ vkfnA

Hkwfe"Bd ;k cgqyd (Mode) Mo

cgqyd og ewY; gS tks voyksduksa ds leqPp; esa lcls T;knk ckj vkrk gS
vkSj ftlds pkjksa rjQ leqPp; ds nwljs ewY; la?kfur :i ls bdV~Bs jgrs gSaA
vkof̀Ùk forj.k dh fLFkfr esa] cgqyd pj dk ewY; gS vf/kdre vkof̀Ùk ds laxrA
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lrr~ vkof̀Ùk dh fLFkfr esa] vf/kdre vkof̀Ùk ds laxr oxZ] cgqyd oxZ
dgykrk gS vkSj cgqyd dk ewY; vUrZx.ku lw= ls izkIr fd;k tkrk gSA

cgqyd (Mode) =
201

01

1201

01

2
)(

)()(
)(

fff
ffhl

ffff
ffhl










tgk¡ l – cgqyd oxZ dh fuEu lhek gS]

1f cgqyd oxZ dh vkof̀Ùk gSA

f0 – cgqyd oxZ ds iwoZoÙkhZ oxZ dh vkof̀Ùk gS] 2f
cgqyd oxZ ds mÙkjoÙkhZ oxZ dh vkof̀Ùk gSA vkSj
h cgqyd oxZ dk ifjek.k gSA

ek/; (M), ekf/;dk (Md) vkSj cgqyd ds chp vkuqHkfod lEcU/k gSA ;g
izks. dkyZ fi;lZu }kjk fn;k x;k gS&

1- leferh; forj.k dh fLFkfr esa ek/;] ekf/;dk vkSj cgqyd laikrh gksrs
gSaA

dkyZ fi;lZu dk vkuqHkfod lEcU/k ds vuqlkj –

)MM(3MM
MMM

do

od





)MM(3MM do 

M2M3M do 

2- /kukRed fo"ke forj.k ds fy,

od MMM 

3- _.kkRed fo"ke forj.k ds fy,

MMM do 

tc vkof̀Ùk forj.k fu;fer ugha gksrh gS] rc cgqyd dk eku lewgu
fof/k }kjk fu/kkZfjr dh tkrh gSA

xq.kksÙkj ek/; (Geometric mean), xq.kksÙkj ek/;] lkekU;r% laf{kIr :i
(G.M.) – n izs{k.kksa dk leqPp; muds xq.kuQy dk Xth oxZewy gSA blfy,
vxj nxxx ,, 21 fn, x, n izs{k.k gSa rc mudk G.M. fn;k tkrk gS

G.M. = n
n

n
n xxxxxx /1

2121 )(* 

log G.M. = )log(1
21 nxxx

n
 = ixn log1 

:. G.M. = ]loglog[ 1 xAnti n
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vkof̀Ùk forj.k dh fLFkfr esa

G.M. = ]loglog[ xfAnti 

oxhZdr̀ ;k lrr vkòfÙk forj.k dh fLFkfr esa] X ds ewY; laxr oxks± ds
e/;eku gSaA

Hkkfjr xq.kksÙkj ek/; (Weighted Geometric Mean)

vxj pj ds fofHkUu ewY; nxxx 21 , cjkcj egÙo ds ugha gSa vkSj mUgsa

fHkUu Hkkj Øe'k% nwww 21, fn;k tkrk gSA rc mudk Hkkfjr xq.kksÙkj

ek/; G.M.(W) fn;k tkrk gSA

G.M. (W) =
n

n

n

xxx
www /1

21

21 









gjkRed ek/; (Harmonic Mean)

vxj nxxx 21 , izs{k.kksa dk fn;k x;k leqPp; gS] rc mudk jkRed
ek/;] laf{kIr esa H.M. ;k H fn;k tkrk gSA

H =





















 xxn

n

xxxn n

1
1

111111
1

21

vkof̀Ùk forj.k dh fLFkfr esa

H =










x
f
f

,d vdsyk ek/; lHkh O;ogkfjd leL;kvksa ds fy, mi;qDr ugha gSA
mnkgj.k ds fy, lekUrj ek/; dh vuq'kalk vkR;afrd izs{k.kksa ij dk;Z djrs
oDr [kqys fljs okys oxks± ds fy, mi;qDr gSaA xq.kkRed ¼i.e., vkSlr
of̀)] bZekunkjh] lqanjrk bR;kfn fudkyus ds fy,½ lead dh fLFkfr esa ek/;
ds :Ik esa flQZ ekf/;dk gh iz;qDr gks ldrh gSA tgk¡ dkjd pj gS vkSj fd;k
x;k nwjh fu;r gS vkSj fo'ks"k izdkj ds vkSlr nj ;k vuqikr dh izx.kuk esa
gjkRed ek/; dk gh iz;ksx gksrk gSA

pw¡fd ek/; vdsyk la[;kRed vad gS blfy, fdlh fn, x, forj.k dh
fo'ks"krk iznf'kZr djus ds fy, blds ewY; dh O;[;k djus esa mfpr lrdZrk
j[kuh pkfg, ugh arks ;g cgqr Hkzked fu"d"kZ dh vksj funsZf'kr dj nsxhA
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3-11 eq[; 'kCnkoyh (Key Terminology)

 lekUrj ek/;% Arithmetic mean

 ekf/;dk% Median

 prqFkZd% Quartiles

 cgqyd% Mode

 xq.kksÙkj ek/;% Geometric Mean

 gjkRed ek/;% Harmonic Mean

 iz;ksxfl) lEcU/k% Empirical Relationship

3-12 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- ,d vPNs ek/; dh dksbZ pkj vis{kk,a crk,aA

2- ^lekUrj ek/;* dks ifjHkkf"kr djsaA

3- ^ekf/;dk* dk vFkZ crk,aA

4- vki ,d ^cgqyd* ls D;k le>rs gSa\

5- lekUrj ek/; ds D;k xq.k gSa\

6- ekf/;dk ds nks mi;ksx crk,aA

7- cgqyd ds egÙo dk mYys[k djsaA

8- vxj ek/; = 55 vkSj ekf/;dk = 48 cgqyd dk eku Kkr djsaA (z = 34)

9- ek/;ksa ds D;k mi;ksx gSa\

10- A.M., G.M. vkSj A.M. ds chp lEcU/k dk mYys[k djsaA

11- cgqyd dks Kkr djus dk vkuqHkfod (Empirical) lw= D;k gS\

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- fuEufyf[kr rkfydk ,d 'kgj ds 12 ifjokjksa dh ekfld vk; nsrh gS%

Øe la[;k% 1 2 3 4 5 6 7 8 9 10 11 12

ekfld vk;% 280 180 96 98 104 75 80 94 100 75 600 200

lekUrj ek/;] ekf/;dk vkSj cgqyd ifjdfyr djsa mi;qZDr vk; dkA
( x = 165.2, Me = 99, z = 75)
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2- ,d d{kk VsLV esa 15 Nk=ksa ds vad fuEu gSa %

6] 9] 10]12 18] 19] 23] 24] 28] 37] 48] 49] 53 vkSj 60

Kkr djsa x , Me, z, Q1 vkSj Q3

( x = 27.93, Me = 23, z = 23, Q1 = 12 vkSj Q3 = 48)

3- ,d fu;af=r fo"ke forj.k esa x = 24.6 vkSj z = 26.1A
ekf/;dk Kkr djsa (Me = 25.1)

4- fuEufyf[kr forj.k dk cgqyd izxf.kr djsaA

vkdkj% 0-5 5-10 10-15 15-20 20-25 25-30 30-35

vko`fÙk% 24 32 28 16 37 10 8

(Z = 13.3)
5- izkIr VsyhQksu dkWyksa dh la[;k 245 Øeokj ,d feuV vUrjky

ij ,d ,Dlpsat dk uhssps n'kkZ;h xbZ gSA

dkWyksa dh la[;k% 0 1 2 3 4 5 6 7

vko`fÙk% 14 21 25 43 51 40 39 12 = 245

ifjdfyr djsa x , Me vkSj z ( x = 3.76, Me = 4 vkSj z = 4)

6- NwVs vadksa dks Kkr djsaA

ek/; = ? ¼3 ekf/;dk&cgqyd½ (1/2)

ek/;&cgqyd = ? ¼ek/;&cgqyd½ (3)

ekf/;dk = cgqyd $ ? ¼ek/;&cgqyd½ (2/3)

cgqyd = ek/; &? ¼ek/;&ekf/;dk½ (3)

7- py ds fuEu ewY;ksa ls] Me, Q1 vkSj Q3 Kkr djsaA

3] 7] 12] 15] 25] 37] 48] 52] 69] 70] 73] 80] 82] 88] 92

(Me = 52, Q1 = 15, Q3 = 80)
8- fuEu lead ls cgqyd] ekf/;dk] nks prqFkZd vkSj ek/; ifjdfyr djsaA

mez% 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60

yksxksa dh
la[;k%

100 140 200 360 300 240 140 120

(Me = 40, z = 38.64, Q1 =34, Q3 = 47.8 vkSj x = 40.31)

9- NwVh vkòfÙk Kkr djsa fuEufyf[kr forj.k ls nqdkuksa dh fcØh 2400 #- gSA

fcØh ¼^100* #- esa½% 0-10 10-20 20-30 30-40 40-50

nqdkuksa dh la[;k% 5 24 & 18 7

¼NwVh vkof̀Ùk 20 gS½
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10- uhps 140 mEehnokjksa ds izkIr vad 'x' ;k vf/kd dk forj.k fn;k x;k
gSA ek/; vad ifjdfyr djsaA

X% 10 20 30 40 50 60 70 80 90 100
C.f.% 140 133 118 100 75 45 25 9 2 0

¼ladsr% ;g lap;h vkof̀Ùk gS] x = 51.21½

11- fuEufyf[kr vad dk xq.kksÙkj ek/; ifjdfyr djsaA

27.74, 475, 75, 5, 0.8, 0.08, 0.005, 0.009 (G.M. = 1.394)

12- ,d vkneh y[kuÅ ls fnYyh ,d vkSlr pky 30 ehy izfr ?kaVk ls
tkrk gS vkSj mlh jkLrs ykSVrk gS vkSlr pky 60 ehy izfr ?kaVkA
iwjh ;k=k dk vkSlr pky Kkr djsaA (H.M. = 40 ehVj izfr ?kaVk)

13- eku ysa pj ds ewY; gSa 1] 2] 3] 4] 5] 6] 7 vkSj fn;s x;s Hkkj gSa
Øe'k% 7] 6] 5] 4] 3] 2] 1A lekUrj ek/; vkSj Hkkfjr ek/; Kkr djsaA
( x = 4, x w = 3)

14- forj.k dk ek/; 4-9 gSA fuEu dh NwVh vkof̀Ùk Kkr djsaA

X% 0 1 2 3 4 5 6 7

C.f. % 2 36 250 972 2269 ? 2471 823

( x = 3177)

15- lHkh dkexkjksa dks nh xbZ ekfld osru dk ek/; 92 #. gS ,d izfr"Bku
esaA dq'ky vkSj vdq'ky dkexkjksa ds ekfld osru dk ek/; Øe'k% 100
#- vkSj 80 #- gSA ml izfr"Bku esa fu;qDr dq'ky vkSj vdq'ky
dkexkjksa dk izfr'kr fudkysaA ¼dq'ky = 60% dq'ky = 40%½

16- 100 enksa dk ek/; 30 ik;k tkrk gSA vxj ifjdyu ds oDr] nks en
xyrh ls 32 vkSj 12 fd;s tkrs gSa 23 vkSj 11 ds cnys] lgh ek/;
Kkr djsaA ¼ x = 29.90%½

17- ,d oLrq dh dher 1995 ls 1996 esa 5% c<+rh gS] 1996 ls 1997 esa
9% vkSj 1997 ls 1998 esa 13%A dher esa vkSlr of̀) Kkr djsaA

(G.M. = 25.6%)

18- fuEu ewY;ksa dk gjkRed ek/; izxf.kr djsaA

4257, 700, 77.3, 9.25, 0.787, 0.04238, 0.004728, 0.004527 (H.M.
= 0.03272)A
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3-13 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta & S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamental of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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bdkbZ&3

v/;k; 4 vifdj.k ,oa fo"kerk
(Dispersion and Skewness)

Lakjpuk (Structure)

4-0 ifjp;

4-1 mís';

4-2 foLrkj
4-3 prqFkZd fopyu
4-4 ek/; fopyu
4-5 ifjdfYir ek/; fof/k
4-6 izeki fopyu
4-7 izeki fopyu ds vfHky{k.k
4-8 fo"kerk
4-9 fo"kerk dk fo'ys"k.k

4-10 fo"kerk dk dkyZ fi;lZu dk xq.kkad
4-11 ckmys dk fo"kerk dk xq.kkad
4-12 viuh izxfr tk¡fp, iz'uksa ds mÙkj
4-13 lkjka'k
4-14 eq[; 'kCnkoyh
4-15 Lo-ewY;kadu iz'u ,oa vH;kl
4-16 lgk;d ikB~; lkexzh

4-0 ifjp; (Introduction)

vifdj.k ds eki ¼fopj.krk½ ^f}rh; Lrj ds vkSlr* (Averages of Second
Order) gSaA os ewY;ksa ds fopyuksa ds vkSlr ij vk/kkfjr gS tks dsUnzh; izof̀Ùk;ksa
x, Me ;k Z ls izkIr dh tkrh gSaA fopj.krk pjksa ds ewY;ksa dh cqfu;knh fo'ks"krk
gSA bl izdkj dh fopj.krk ;k vifdj.k ^,d:irk esa deh* dh ppkZ djrk gSA

f}rh; Lrj dk vkSlr] og vkSlr gS tks Js.kh ds lHkh varjksa ls mu enksa
dk vkSlr gSA bu varjksa ;k fopyuksa dk vkSlr fudkyus esa] mudh vfu;ferk;sa
gVk nh tkrh gSa vkSj voueu (Depression) dk izfrfuf/k vad ifj.kkeLo:i
feyrk gSA
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fuEufyf[kr dsUnzh; izof̀Ùk;ksa vkSj vifdj.k ds chp varj gSA

lHkh forj.k le:i ugha gSA os vius vkSlrksa ds la[;kRed vkdkj esa
vln'̀k gksrs gSa vkSj muds viuh cukoV esaA

ge fuEu Jsf.k;ksa dks /;kuiwoZd voyksfdr djsaA

Js.kh I 15 15 15 15 15 15 15 15 15

Js.kh II 11 12 13 14 15 16 17 18 19

Js.kh III 3 6 9 12 15 18 21 24 27

lekUrj ek/; vkSj ekf/;dk izR;sd Js.kh esa leku gS, i.e., 15, ijUrq Js.kh
ds en dkQh fHkUu gSaA blfy, dsUnzh; izof̀Ùk ewY;ksa ds fo[kjko dk o.kZu djus
esa vlQy gks tkrh gSA cukoV dh izÑfr dks ekius ds fy,] gesa f}rh; Lrj ds
vkSlrksa dh vko';drk gksrh gS] izFke Lrj ds leFkZu esaa f}rh; Lrj ds vkSlrksa
dks izxf.kr djus ds mís'; gSa&

(i) igys Lrj ds vkSlrksa dh mi;qDrrk dks lqfuf'pr djuk]

(ii) dk;Z ds fu"iknu dh laxfr dk fu/kkZj.k djuk

(iii) Js.kh esa le:irk ds Lrj dks izdV djuk

rhu Jsf.k;ksa esa] tSlk Åij fn;k x;k gS] izR;sd vyx <ax ls fufeZr
gSa] ;|fi muds ek/; vkSj ekf/;dk leku gSaA igyh Js.kh ,d:i ls forfjr gS
vkSj dksbZ vifdj.k ugha gSA nwljh Js.kh esa FkksM+h lhek rd vifdj.k gS dsUnzh;
izof̀Ùk ls vkSj ,d:irk esa ck/kk iM+rh gSA rhljh Js.kh esa mPp Lrj dk
vifdj.k gS vkSj enksa ds chp ,d:irk ugha gSA bl rjg] ge fu"d"kZ fudky
ldrs gSa fd vf/kd gS vifdj.k] rks forj.k esa ,d:irk de gksxhA

dsUnzh; izo`fÙk;k¡ vifdj.k

1. izFke Lrj dk vkSlr

2. Js.kh ds cukoV ij izdk'k ugha
Mkyrh gSA

3. voyksduksa dk foLrr̀ vfHky{k.k
ugha izdV djrh gSa

4. enksa ds lkFk lEcU/k LFkkfir ugha
djrh gSA

5. forj.k dh lEiw.kZ rLohj ugha
izdV djrh gSA

6. enksa ds la?kuu dh flQZ
vo/kkj.kk nsrh gSA

1. f}rh; Lrj dk vkSlr

2. forj.k ds Js.kh ds cukoV ij
izdk'k Mkyrh gSA

3. voyksduksa dk foLrr̀ vfHky{k.k
izdV djrh gSA

4. O;fDrxr enksa ds lkFk lEcU/k
LFkkfir djrh gSA

5. forj.k dk lEiw.kZ rLohj izdV
djrh gSA

6. dsUnzh; izof̀Ùk ls fopyu dh
vo/kkj.kk nsrh gSA
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in ^vifdj.k (Dispersion)* ;k ^fopj.k (Variation) ;k ^fopyu
(deviation)* dk v/;;u fd;k tkrk gS nks ekiksa&fujis{k (Absolute) vkSj
lkis{k (Relative) ds lanHkZ esaA lkis{k eki vuqikrksa ;k izfr'kr esa vfHkO;Dr dh
tkrh gS vkSj os rqyukRed v/;;u ds mi;qDr gksrs gSaA fuEufyf[kr vifdj.k
ds fofHkUu izdkj ds eki gSaA

vkys[kh; (Graphical)vadxf.krh; (Arithmetic)

foLrkj
(Range)

prqFkZd fopyu
(Quartile Deviation)

ek/; fopyu
(Mean Deviation)

izeki fopyu
(Standard Deviation)

ykjsat oØ

lhekvksa ij vk/kkfjr varj ij vk/kkfjr (Positional) vkys[k ij vk/kkfjr

vifdj.k ds eki

LFkSfrd (Positional)

4-1 mís'; (Objectives)

vkSlr ;k dsUnzh; izof̀Ùk dh eki izs{k.kksa ds la?kuu dk forj.k ds dsUnzh; Hkkx
ds pkjksa vksj ds ckjs esa fopkj nsrs gSaA mudh lkaf[;dh; fo'ys"k.kksa esa vR;f/kd
mi;ksx ds ckotwn viuh lhek;sa gSaA blfy, dsunzh; izkòfÙk dh eki dks
fuf'pr :i ls lgk;rk vkSj vuqiwfjr djuk pkfg, dqN nwljs ekiksa
lsA ,d ,slk eki izdh.kZu ;k vifdj.k gSA

vifdj.k dk 'kkfCnd vFkZ fc[kjko gSA ge vifdj.k dk v/;;u forj.k ds
lekaxrk ¼lqlagfr½ ;k fo"kekaxrk ¼fc[kjko½ dh /kkj.kk ds fy, djrs gSaA

vifdj.k ds eki ds mís'; fuEufyf[kr gSa&

1- ,d ek/; dh fo'oluh;rk Kkr djus esaA

2- dsUnzh; ewY; ls lead ds fopyu dks fu;af=r djus esaA

3- nks ;k nks ls vf/kd lead ds leqPp;ksa dh rqyuk muds fopyu ds
laca/k esaA

4- nwljs lkaf[;dh ekiksa dks izkIr djuk lead ds vkxs ds fo'ys"k.k ds
fy,A

4-2 foLrkj (Range)

^foLrkj* vkR;afrd ewY;ksa ds chp varj iznf'kZr djrk gS& lcls cM+s vkSj lcls
NksVs ewY; ds chpA nks vkR;afrdksa ds chp ds ewY;ksa ij dksbZ fopkj ugha fd;k
tkrk gSA

^foLrkj* voyksduksa ds leqPp; dh fopj.krk dk vR;ar ljy lwpd
gSA ;g ladsr :i esa 'R' ls |ksfrr gksrk gSA



vifdj.k ,oa fo"kerk

Lo-vf/kxe
ikB~; lkexzh 141

fVIi.kh

(i) foLrkj = lcls cM+k ewY; & lcls NksVk ewY;

R = L – S -----------fujis{k eki

(ii) foLrkj dk xq.kkad
 ewY; NksVk lcls$ ewY;  cMklcls
 ewY; NksVk lcls& ewY;  cMklcls



R dk xq.kkad 




SL
SL

vkisf{kd eki

mnkgj.k 4-1: Js.kh ds foLrkj vkSj foLrkj dk xq.kkad izxf.kr djsa] vkSj
mYys[k djsa dkSu vf/kd fc[kjk gqvk gS vkSj dkSu vf/kd le:iA

Js.kh pjksa ds ewY;

^^dsUnzh;
izof̀Ùk leku
gS ij
vfHklajpuk
esa Hksn gSA**

I. 13, 14, 15, 16, 17 ------ ( x = 15)

II. 9, 12, 15, 18, 21 ------ ( x = 15)

III. 1, 8, 15, 22, 29 ------ ( x = 15)

gy%

(I) (II) (III)

foLrkj----R = L – S R = L – S R = L – S

= 17 – 13 = 21 – 9 = 29 – 1

= 4 = 12 = 28

foLrkj dk xq.kkad

(I) (II) (III)

C of R
SL
S-L


 C of R

SL
S-L


 C of R

SL
S-L




1317
1317





921
921





129
129






30
4


30
12


30
28



= 0.1333 = 0.4 = 0.9333

Js.kh (I) de fc[kjk vkSj vf/kd le:i gSA

Js.kh (II) de le:i vkSj vf/kd fc[kjk gSA

mnkgj.k 4-2: Js.kh ds foLrkj vkSj foLrkj ds xq.kkad dks izxf.kr djsa] vkSj
mYys[k djsa dkSu vf/kd fc[kjk gS vkSj dkSu vf/kd le:iA
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Js.kh pjksa ds ewY;

^^dsUnzh; izof̀Ùk
fHkUu gS ijUrq
lajpuk leku
gSA**

A 10, 11, 12, 13, 14 ----- ( x = 12)

B 40, 41, 42, 43, 44 ----- ( x = 42)

C 100, 101, 102, 103, 104 ---- ( x = 102)

gy%

A B C

foLrkj----R = L – S R = L – S R = L – S

= 14 – 10 = 44 – 40 = 104 – 100

= 4 = 4 = 4

foLrkj dk xq.kkad

C of R
SL
S–L


 C of R

SL
S–L


 C of R

SL
S–L




1014
1014





4044
4044





100104
100104






24
4


84
4


204

4


= 0.1667 = 0.0476 = 0.0196

Js.kh (C) de fc[kjh vkSj vf/kd le:i gSA

Js.kh (A) de le:i vkSj vf/kd fc[kjh gSA

mnkgj.k 4-3: fuEufyf[kr forj.k ls foLrkj vkSj foLrkj dk xq.kkad Kkr
djsaA

x : 6 12 18 24 30 36 42

f : 20 130 80 60 210 1500 600

gy% foLrkj Kkr djus esa] vkof̀Ùk dk dksbZ ys[kk ugha fd;k tkrk gSA

foLrkj = L – S = 42 – 6 = 36

foLrkj dk xq.kkad 75.0
48
36

642
642

SL
SL











mnkgj.k 4-4: fuEu forj.k ls foLrkj vkSj foLrkj dk xq.kkad izxf.kr
djsaA

C.I.: 120-130 130-140 140-150 150-160 160-170

f : 2 9 16 12 5
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gy% foLrkj Kkr djus esa vkof̀Ùk dk dksbZ ys[kk ugha fd;k tkrk gSA lcls
cM+s oxZ dh mPp lhek vkSj lcls NksVs oxZ dh fuEu lhek dk flQZ ys[kk fd;k
tkrk gSA

foLrkj = L – S = 170 – 120 = 50

foLrkj dk xq.kkad 1724.0
290
50

120170
120170

SL
SL











foLrkj ds xq.k (Merits of Range)
foLrkj ds xq.k fuEufyf[kr gSa&

(a) ;g vifdj.k dh ljyre eki gSA

(b) ;g n<̀+rk ls ifjHkkf"kr gS vkSj vifdj.k dh lcls vklku eki gS
izxf.kr djus esaA

(c) ;g vklkuh ls le> esa vkus ;ksX; gS vkSj blesa cgqr de ifjdyu
(Calculation) dh vko';drk gksrh gSA

(d) ;g lkaf[;dh; fof/k;ksa ds xq.k fu;a=.k rduhdksa (Quality Control
techniques) esa mi;ksxh gSA

(e) ;g 'ks;jksa vkSj LVkWdksa ds dherksa esa ifjorZuksa dk v/;;u djus esa
mi;ksxh gSA

(f) ;g ekSle dh fLFkfr;ksa dk v/;;u djus esa mi;ksxh gS tgk¡ U;wure
vkSj vf/kdre rkiØe dk vfHkfu/kkZj.k fd;k tkrk gSA

foLrkj ds nks"k (Demerits of Range)
foLrkj ds mi;ksxksa ds ckotwn] foLrkj fuEufyf[kr lhekvksa ls xzflr gS&

(a) nqHkkZX; ls ;g vifdj.k dh fLFkj eki ugha gS] D;ksafd ;g flQZ
vkR;afrd ewY;ksa ls izHkkfor gksrh gSA

(b) ;g vifdj.k dh mi;qDr eki ugha gS tgk¡ forj.k esa oxZ&varjky
[kqys fljs okys gSaA

(c) ;g iw.kZ :i ls flQZ nks vkR;afrd ewY;ksa ij vk/kkfjr gS uk fd nwljs
ewY;ksa ijA

(d) ;g xf.krh; izfriknu ds fy, mi;qDr ugha gSA

(e) ;g izfrn'kZ ds vkdkj esa mPpkopu ds izfr cgqr laosnu'khy gSA
tSls izfrn'kZ dk vkdkj c<+rk gS] ;g c<+us dks izo`Ùk gksrk gS ijUrq
lekuqikr esa ughaA
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4-3 prqFkZd fopyu (Quartile Deviation)

;g vkSj dqN ugha cfYd ^^v)Z-vUrj prqFkZd foLrkj (Semi-Interquartile
Range)** gSA dqN la'kks/kuksa ds lkFk] ;g foLrkj ds vuq:i gSA forj.k esa] ge
Q3 dks lcls cM+k ewY; ekurs gSa vkSj Q1 lcls NksVkA bldk vFkZ gS fd] fuEu
prqFkZd ds uhps dk en vkSj mPp prqFkZd ds Åij dk en izx.ku esa lekfo"V
fcYdqy ugha gksrk gSA bl rjg ge forj.k ds e/; ds vk/ks Hkkx ij fopkj
djrs gSaA bl rjg ls izkIr foLrkj dks nks ls Hkkx fn;k tkrk gS pw¡fd geyksx
lead ds flQZ vk/ks Hkkx dk fopkj djrs gSA bl rjg prqFkZd fopyu Q1 vkSj
Q3 ds ewY;ksa ds chp ds varj dks ekirk gSA ;g ladsr :i esa p.fo. (Q.D.) ls
|ksfrr gksrk gS&

(a) prqFkZd fopyu 



2

Q
Q.D. 13 Q

fujis{k eki

(b) C ds xq.kkad dk 




13

13

Q
QQ

Q.D.
Q

vkisf{kd eki

mnkgj.k ds fy,] vxj Q1 = 15 vkSj Q3 = 40

5.12
2
25

2
1540

2
QQ

Q.D. 13 







C dk 4545.
55
25

1540
15–40

Q.D. 




prqFkZd fopyu vkSlr ifjek.k nsrk gS ftlls nks prqFkZd ekf/;dk ls
vleku gksrs gSa ,d vlefer (Asymmetrical) forj.k esaA ;FkkFkZ dgsa rks
prqFkZd fopyu flQZ LFkSfrd vkSlr gSa ;g fdlh vkSlr ds pkjksa vksj dksbZ
fc[kjko iznf'kZr ugha djrk gSA ;g foHkktu dk eki gS uk fd vifdj.k dkA
ftruk NksVk ewY; gksxk Q.D. dk] mruk gha ekf/;dk ds pkjksa vksj forj.k ds
e/; v)Z dk vifdj.k de gksxkA ;|fi] ;g nks prqFkZdksa dh lhek ls ckgj
iM+us okys vifdj.k ds Lrj ds ckjs esa dksbZ lwpuk ugha iznku djrk gSA

mnkgj.k 4-5: 12 Nk=ksa ds fuEu vad ls prqFkZd fopyu vkSj blds
xq.kkad dks izxf.kr djsaA

Øe
la[;k%

1 2 3 4 5 6 7 8 9 10 11 12

vad% 25 30 37 43 48 54 61 67 72 80 84 89
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gy% prqFkZd fopyu dk izx.ku

Øe
la[;k

vad

1 25 Q1, th
4

1n  en dk vkdkj gSa

4
112 

 ok¡ = 3.25ok¡ en

Q1 = rhljk en + 0.25 (43 - 37)
= 37 + 0.25 (43 - 37)
= 37 + 0.25 × (6) = 37 + 1.5 = 38.5

Q3, th
4

13n 
en dk vkdkj

4
)112(3 

 = 9.75th en

Q3 = 9 en + 0.75 (80 - 72)
= 72 + 0.75 (80 - 72) = 72 + 0.75 (8)
= 72 + 6 = 78

75.19
2

5.39
2
38578

2
QQ

Q.D. 13 







2 30

3 37

4 43

5 48

6 54

7 61

8 67

9 72

10 80

11 84

12 89

Q.D. dk xq.kkad .339.0
5.116
5.39

5.3878
5.3878

QQ
QQ

13

13 









mnkgj.k 4-6: fuEufyf[kr lead ls prqFkZd fopyu vkSj bldk xq.kkad
ifjdfyr djsaA

x: 58 59 60 61 62 63 64 65 66

f: 15 20 32 35 33 22 20 10 8

gy% prqFkZd fopyu dk izx.kuA

x f c.f.

58 15 15

Q1, th
4

1n  en dk vkdkj gSa

4
1195

 th = 48.78th

;g 67 c.f. esa iM+rk gS-------67 c.f. ds fo#)

59 20 35

(Q1)60 32 67←

61 35 102

62 33 135
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Q1 = 60

Q3, th
4

1)(3n 
en dk vkdkj gS

4
)1195(3 

 th = 146.33th

;g 157 c.f. esa iM+rk gS] 157 c.f. ds fo#)
Q3 = 63

Q.D. 5.1
2
3

2
6063

2
QQ 13 







(Q3)63 22 157←

64 20 177

65 10 187

66 8 195

n = 195

mnkgj.k 4-7: fuEufyf[kr ls prqFkZd fopyu vkSj prqFkZd fopyu dk
xq.kkad izxf.kr djsaA

lkIrkfgd
etnwjh ¼#-½

4-8 8-12 12-16 16-20 20-24 24-28 28-32 32-36 36-40

dkexkjksa dh
la[;k

6 10 18 30 15 12 10 6 2

gy% prqFkZd fopyu dk izx.kuA

lkIrkfgd osru ¼#-½ dkexkjksa dh la[;k (f) c.f.

4-8 6 6

8-12 10 16 (m)

(l) 12-16 18 (f) 34 ←Q1

16-20 30 64

20-24 15 79 (m)

(l) 24-28 12 (f) 91 ←Q3

28-32 10 101

32-36 6 107

36-40 2 109

n = 109

Q1 vkdkj gS th
4
n

en dk] 27.25thth
4

109
 en ;g 34 c.f. esa iM+rk

gSA 34 c.f. ds fo#) Q1 oxZ gS (12-16) Q3 vkdkj gS th
4

3n en dkA

81.75thth
4

3(190)
 en ;g 91 c.f. esa iM+rk gSA 91 c.f. ds fo#) Q3 oxZ

gS (24-28)
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4
18

1658.27124
18

16
4

109

12c
f

m
4
n

lQ1 










5.145.212
18
45124

18
25.1112 

4
12

79
4

)109(3

24
79

4
3

13 





 c
f

n

Q

4
12
75.2244

12
7975.8124 




9167.249167.024
12
1124 

Q.D. 273.2
2
546.4

2
875.8421.13

2
QQ 13 







Q.D. dk xq.kkad
875.8421.13
875.8421.13

QQ
QQ

13

13










2039.0
296.22

546.4


prqFkZd fopyu ds xq.k

fuEufyf[kr prqFkZd fopyu ds xq.k gSa&

(a) ;g ifjdfyr djus esa vklku vkSj le>us esa ljy gSA

(b) ;g pj ds vkR;afrd ewY;ksa ls izHkkfor ugha gksrk gS pw¡fd ;g forj.k
ds dsUnzh; vk/ks Hkkx ls lacaf/kr gSA

(c) ;g [kqys fljs okys oxZ varjkyksa ls FkksM+k Hkh izHkkfor ugha gksrk gSA

prqFkZd fopyu ds nks"k

egÙo ds ckotwn] prqFkZd fopyu fuEu lhekvksa ls xzflr gS&

(a) ;g fuEu prqFkZd ls uhps vkSj mPp prqFkZd ls Åij ds fgLls dk
iw.kZ:isu mis{kk dj nsrk gSA

(b) ;g vkxs ds xf.krh; izfriknu esa leFkZ ugha gSA

(c) ;g izfrp;u ds mPpkopuksa (Fluctuations) ls dkQh izHkkfor gksrk
gSA

(d) ;g flQZ LFkSfrd vkSlr gS uk fd xf.krh; vkSlrA
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4-4 ek/; fopyu (Mean Deviation)

ek/; fopyu ,d Js.kh esa enksa ds chp vkSlr vUrj gS vius ek/; ;k
ekf/;dk ;k cgqyd lsA ;g ewY;ksa ds ek/; ;k ekf/;dk ;k cgqyd ds fc[kjko
ds foLrkj ls lacaf/kr gSA ;g dsUnzh; izof̀Ùk ls lHkh fopyuksa ds vkSlr ls izkIr
fd;k tkrk gSA ;s fopyu izx.ku esa yh tkrh gSa _.kkRed fpUg dk [;ky
j[krs gq, ¼i.e., lHkh fopyu /kukRed ifjdfYir fd, tkrs gSa½A

fl)kUrr% enksa ds fopyu vf/kekU;rk ls ekf/;dk ls fy, tkrs gSa ek/; ;k
cgqyd ds cnysA ekf/;dk mi;qDr dsUnzh; izof̀Ùk ekuh tkrh gS fopyuksa dks
ifjdfyr djus dk D;ksafd ekf/;dk ls fopyuksa dk ;ksx de gksrk gS ek/; ls
fopyuksa ds ;ksx lsA cgqyd ls fopyu ifjdfyr djuk lkekU; O;ogkj esa
ugha gS D;ksafd dHkh-dHkh bldk eku Li"V :i ls ifjHkkf"kr ugha gksrk gSA

fopyuksa dk ;ksx djrs oDr] vadxf.krh; _.kkRed fpUg dk ys[kk ugha
fd;k tkrk gSA bldk vFkZ gS fd lHkh fopyu /kukRed le>s tkrs gSa
_.kkRed fpUgksa dh mis{kk djrs gq,A ;g fopyu gS uk fd xf.krh; vUrjA
eku ysa 'kgj 'A' 'kgj 'B' ls 250 fdyksehVj nwj gSA 'A' dk fopyu
HkkSxksfyd :i ls B ls 250 fdeh. gS vkSj 'B' dk fopyu 'A' ls 250 fdeh-
gSA blesa dksbZ izklafxdrk ugha gS dgus esa fd ,d /kukRed fopyu gS vkSj
nwljk _.kkRedA pw¡fd y{; gS dsUnzh; izof̀Ùk ls enksa ds fopj.k dk
v/;;u] ;g FkksM+k Hkh lkFkZd ugha gS fd ;g ^/kukRed* gS ;k ^_.kkRed*A

ek/; fopyu ;k vkSlr fopyu ;k fopj.k dk izFke vk?kw.kZ ladsr :i esa
|ksfrr gksrh gS xzhd dh NksVh o.kZekyk  ¼MsYVk½ lsA

A : O;fDrxr voyksdu %





n
d fujis{k eki

 dk xq.kkad
Me
δ

 ;k
x
δ

;k 
z
δ

vkisf{kd eki

B : fofPNUu vkSj lrr Js.kh


n
Σfdδ fujis{k eki

 dk xq.kkad
Me
δ

 ;k
x
δ

;k 
z
δ

fujis{k eki

¼uksV% ∑d fopyuksa dk ;ksx gS vkSj ∑fd xq.kd 'f' vkSj d ds xq.kuQy dk ;ksx gS½

tc vkSlr fHkUu esa gksrs gSa] ek/; fopyu dk ifjdyu ,d dfBu dk;Z gks
tkrk gSA blfy,] phtksa dks vkSj ljy cukus ds fy,] ,d y?kq fof/k ;k lw=
iz;qDr dh tkrh gS fuEu tSlh&
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A : O;fDrxr voyksdu %

n
*eΣB)MΣA (ΣxBΣxA

δ




B : fofPNUu vkSj lrr Js.kh

n
*e)M ΣfBΣfA (ΣfxBΣfxA

δ




¼uksV% Me* dh txg ge x ;k z ys ldrs gSa tSlk fopyu ls lEcU/k gSS½

y?kq fof/k ds fofHkUu pj.k

(i) iwjs forj.k esa nks [k.M cuk,a] tSls A vkSj B rkfd vkSlr ls cM+s
lHkh en ¼vkSlr dks feykdj½ [k.M A esa iM+sa vkSj vkSlr ls NksVs
lHkh en [k.M B esa iM+saA

(ii) lw= esa iz;qDr in&

∑xA : vkSlr ls cM+s ewY;ksa dk ;ksxQy

∑xB : vkSlr ls NksVs ewY;ksa dk ;ksxQy

∑A : dqy enksa dh la[;k vkSlr ls cM+h

∑B : dqy enksa dh la[;k vkSlr ls NksVh

n : enksa dh dqy la[;k

∑fxA : vkSlr ls cM+h 'fx' dk ;ksxQy

∑fxB : vkSlr ls NksVh 'fx' dk ;ksxQy

∑fA : vkSlr ls cM+h vkof̀Ùk;ksasa dk ;ksxQy

∑fB : vkSlr ls NksVh vkof̀Ùk;ksass a dk ;ksxQy

;|fi lw= yEck yxrk gS] ;g lHkh izdkj ls mi;ksxh gS vkSj ifjdyu dks
cgqr vklku cuk nsrk gSA

mnkgj.k 4-8: fuEufyf[kr pjksa ls ek/; fopyu Kkr djsa vkSj ek/; ls
ek/; fopyu dk xq.kkad Kkr djsaA

x : 68 49 32 21 54 38 59 66 41

gy% lead dks p<+rs Øe esa O;ofLFkr djsa rkfd y?kq fof/kdk bLrseky gks
ldsA

ek/; fopyu dk izx.ku

x (x- x ) d

21
32
38
41

26.56
15.56
9.56
6.56

n
d



=
9

44.116

y?kq fof/k
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49
54
59
66
68

1.44
6.44

11.44
18.44
20.44

= 12.9378

n
Σd  δ 

9
44.116



= 12.9378
δ dk xq.kkad
=

x
 

=
56.47

9378.12

= 0.272

x
21
32
38
41
49→
54
59
66
68

∑B = 4
B

∑ x B = 132
∑A = 5

∑xA = 296
A

428 116.44

∑x ∑d

x = 47.56 ;g 49 esa lfEefyr gS] ftlls 56.47
9

428
n
xx 


 gesa

foHkktu gksrk gSA

9
56.47)45(132296

n
xΣB)-ΣA(-ΣxB-ΣxA 


= 9378.12
9

44.116
9

56.47164
9

56.47)1(164







mnkgj.k 4-9: fuEufyf[kr dkexkjksa dk osru gSA ekf/;dk ls ek/;
fopyu vkSj bldk xq.kkad Kkr djsaA

osru ¼#-½% 59 32 67 43 22 17 64 55 47 80 25

gy % lead dks p<+rs Øe esa O;ofLFkr djsa ekf/;dk dks izxf.kr djus ds
fy,A

ek/; fopyu dk izx.ku

ekf/;dk th
2

1n  en dk vkdkj gS

6th ----- -6thth
2

111



 en 47 gSA Me = 47
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Øe
la[;k

osru ¼#-½
x

(x-Me)
d

1
2
3
4
5

→ 6
7
8
9
10
11

17
22
25
32
43

→ 47
55
59
64
67
80

30
25
22
15
4
0
8
12
17
20
33

n
d



=
11

186

= 16.91
 dk xq.kkad

=
x
 

=
47

91.16

= 0.36

y?kq fof/k

x
17
22
25
32
43

→ 47
55
59
64
67
80

∑B = 5
B

∑ x B =
139

∑A = 6
A

∑xA = 372

∑d = 186

n
47)56(139372

n
)M ΣB-ΣA (-ΣxB-ΣxA e 



= 91.16
11

186
11

47233
11

47)1(233







mnkgj.k 4-10: fuEufyf[kr ju gS tks fØdsV VsLVksa ds fofHkUu ikfj;ksa esa
cYysckt cukrs gSaA

ju% 20 40 60 80 100 120 140 160 180

cYyscktksa dh
la[;k%

6 19 40 23 65 83 55 20 9

cgqyd ls ek/; fopyu vkSj bldk xq.kkad izxf.kr djsaA

gy% ek/; fopyu dk izx.kuA

x f (x-z) = d fd

mPpre vkòfÙk gS 83
120 z

20 6 100 600

40 19 80 1,520

60 40 60 2,400

80 23 40 920
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69.28
320
9180





n
fd

 dk xq.kkad

239.0
120

69.28


z


100 65 20 1,300

120 83 0 0

140 55 20 1,100

160 20 40 800

180 9 60 540

n = 320 zfd =
9,180

y?kq&fof/k

x f fx

20 6 120 ∑f B = 153 ∑fx B = 11620
∑f A = 167 ∑fx A = 22480

n
)z ΣfB-ΣfA (-BΣfx-AΣfx



320
120)153167(1162022480 



320
168010860

320
120)14(10860 






69.28
320
9180



40 19 760

60 40 2,400

80 23 1,840

100 65 6,500

120 83 9,960

140 55 7,700

160 20 3,200

180 9 1,620

∑fx = 34,100

mnkgj.k 4-11: uhps nh xbZ lwpuk ls ek/; fopyu Kkr djsaA

osru ¼#-½% 40 50 50-100 100-200 200-400

deZpkfj;ksa dh la[;k% 22 18 10 8 2

gy% pw¡fd forj.k esa nksuksa fofPNUu vkSj lrr pj ds ewY; gSa] ek/; fopyu
vf/kekU;rk ls ekf/;dk ls izxf.kr dh tkrh gSaA

ek/; fopyu dk izx.ku

osru ¼#-½ x ¼e/;eku½ f cf (x-me) = d fd
40 40 22 22 10 220
50 50 18 40 0 0

50-100 75 10 50 25 150
100-200 150 8 58 100 800
200-400 300 2 60 250 500

n = 60 ∑fd = 1,770
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ekf/;dk th
2

1n 
en dk vkdkj gS

2
160 

 th en = 30.5

;g 40 c.f. esa iM+rk gSA
40 c.f. ds fo#) fofPNUu ewY; 50 gSA
 Me = 50

5.29
60

1770
n
fd






 dk xq.kkad

59.0
50

5.29
M
δ

e


4-5 ifjdfYir ek/; fof/k (Assumed Mean Method)

tc vkSlr fHkUu esa gSa vkSj pj ds ewY; ;k e/;&fcUnq,¡ fu;fer varjky ij
c<+ jgh gSa vkSj izx.ku esa cM+s xq.ku lekosf"Vr gSa] ge fuEu lw= dk iz;ksx
lqfo/kkiwoZd dj ldrs gSaA





n

fA)-fBA)(-x(*(c)fd'
 dksbZ Hkh ek/;

A = ifjdfYir ek/;] ¼'c' gS in&fopyu dh fLFkr esa½

mnkgj.k 4-12: 100 Nk=ksa ds fuEu vadksa ls ekf/;dk ls ek/; fopyu vkSj
blds xq.kkad izxf.kr djsaA

vad% 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65

Nk=ksa dh
la[;k%

6 12 17 28 10 10 8 5 2

gy%

ek/; fopyu dk izx.ku

C.I. f c.f. x (x-A)/5 = d' fd'

20-25 6 6 22.5 3 18

25-30 12 18 27.5 2 24

30-35 17 35(m) 32.5 1 17 ∑fB = 63

(l) 35-40 28 (f) 63 ← 37.5 0 0

40-45 12 75 42.5 1 12

45-50 10 85 47.5 2 20

50-55 8 93 52.5 3 24 ∑fA = 37

55-60 5 98 57.5 4 20

60-65 2 100 62.5 5 10

n - 100
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Me
2

1 n th en dk vkdkj gSA
2

100
 th = 50 ok¡ en ;g 63 c.f. esa iM+rk

gSA 63 c.f. ds fo#) ekf/;dk oxZ gS (35-40)

5
28
15355

28
35-5035c

f

m
2

100

lMe 




6786.376786.235
28
7535 

ifjdfYir ekf/;dk = 37.5 ¼e/; fcUnqvksa esa ls ,d½

100
37.63)5.376786.37()5(145

n
fA)-fBA)(-(M(c)fd' e 






100
6436.4725

100
)26(1786.0725 






296.7
100

6436.729


 dk xq.kkad 19365.0
6786.37
296.7

Me





ek/; fopyu ds xq.k

fuEu ek/; fopyu ds xq.k gSa&

(i) ;g n<̀+rk ls ifjHkkf"kr gS vkSj izx.ku vkSj le>us esa vklku gSA

(ii) ;g lHkh enksa dks iz;kstu esa ysrk gS vkSj fopyu dks Hkkj muds vkdkj
ds vuqlkj nsrk gSA

(iii) ;g pjksa ds vkR;afrd ewY; ls de izHkkfor gksrk gSa

(iv) ;g fopyu izkIr djds lHkh vfu;ferrkvksa dks nwj djrk gS vkSj lgh
eki iznku djrk gSA

ek/; fopyu ds nks"k

egÙo ds ckotwn] ek/; fopyu dh fuEu lhek,a gSa&

(i) ;g vius vki dks rqjr vadxf.krh; izfriknu ds fy, izLrqr ugha
djrk gSA

(ii) ;g _.kkRed fopyu dh mis{kk djrk gS vkSj mls /kukRed
fu:fir djrk gS tks xf.krh; :i ls U;k;laxr ugha gSA

(iii) ;g larks"kizn eki ugha gS tc fopyu cgqyd ls fy, tkrs gSaA

(iv) ;g fojys gh lkekftd foKkuksa esa iz;qDr gksrk gSA

(v) ;g mi;qDr ugha gS tc oxZ&varjky [kqys fljs okys gksrs gSaA
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4-6 izeki fopyu (Standard Deviation) ( )

^^izeki fopyu** fopyuksa ds oxks± ds ;ksxQy dk oxZewy gSa mudh la[;k ls
foHkkftr djus ds cknA ;g ^^ek/; =qfV fopyu**] ^^ek/; oxZ =qfV fopyu** ;k
^^oxZewy ek/; oxZ fopyu** Hkh dgykrk gSA ;g fopj.k dk f}rh; vk?kw.kZ gSa
pw¡fd fopyuksa ds oxks± dk ;ksxQy ek/; ls U;wure gksrk gS] fopyu flQZ ek/;
ls fy;s tkrs gSa ¼uk fd ekf/;dk ;k cgqyd ls½A

izeki fopyu lHkh fopyuksa dk ek/; ls oxZewy-ek/;-oxZ vkSlr gSA ;g izks.
dkyZ fi;jlu }kjk 1983 esa izfrikfnr fd;k x;k vkSj ;g '  ' ¼flxek½ ls
|ksfrr fd;k tkrk gSA

A : O;fDrxr voyksdu&

n
d 2

 ;k 

n

xx 2)(
fujis{k eki

fopj.k dk xq.kkad  100
x


vkisf{kd eki

B : fofPNUu vkSj lrr Js.kh&

n
fd 2

 ;k 


n
xxf 2)(

fujis{k eki

fopj.k dk xq.kkad  100
x


vkisf{kd eki

vuqxfer pj.k

(i) x ifjdfyr djsa

(ii) fopyu uksV djsa [i.e., (x- x ) ;k d]

(iii) fopyuksa dk oxZ djsa [i.e., (x- x )2 ;k d2]

(iv) d2 dks f ls xq.kk djsa (i.e., fd2)

(v) ∑fd2/n dk oxZewy izkIr djsa (i.e., /nΣfd 2 )

y?kq-fof/k
dHkh&dHkh ek/; ,d fHkUukRed vad gksxhA rc gesa fopyu dks ifjdfYir

ek/; ls ysuk gksxk vkSj izR;{k lw= esa dqy lek;kstu dh vko';drk gksxhA
pw¡fd fopyu okLrfod ek/; ls ugha yh tkrh gS] ge ∑d dksbZ ewY; ikrs gSa
'kwU; ds cnysA NksVh fof/k fuEu :i ls dk;Z djrk gSA
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A : O;fDrxr voyksdu %
22







 


n
d

n
d



B: fofPNUu vkSj lrr Js.kh %
22







 




n
fd

n
fd

in&fopyu fof/k

fopyu dks vkxs mHk;fu"B dkjd ls foHkDr djrs gSa ifjdfYir ek/; dh
fLFkfr esaA ;g tkucw>dj dh xbZ =qfV izfriwfjr dh tkrh gS lEiw.kZ lw= dks
mlh dkjd ls xq.kk djdsA lw= fuEu izdkj ls dk;Z djrh gSA

A: O;fDrxr voyksdu % C: mHk;fu"B dkjd

c
n
d

n
d







 




22 ''

B: fofPNUu vkSj lrr Js.kh %

c
n
fd

n
fd







 




22 ''

mnkgj.k 4-13: B.A. oxZ ds 10 Nk= us fuEu vad dUuM+ esa izkIr fd;s gSa
100 vadksa esaA izkIr vad dk izeki fopyu ifjdfyr djsa]

Øe la-% 1 2 3 4 5 6 7 8 9 10

vad% 5 10 20 25 40 42 45 48 70 80

gy%

x (x- x ) = d d2 (x-A) = d d2

5 -33.5 1122.25 -35 1225

10 -28.5 812.25 -30 900

20 -18.5 342.25 -20 400

25 -13.5 182.25 -15 225

40 +1.5 2.25 0 0

42 +3.5 12.25 +2 4

45 +6.5 42.25 +5 25

48 +9.5 90.25 +8 64
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70 +31.5 992.25 +30 900

80 +41.5 1722.25 +40 1600

∑x = 385 ∑d = 0 ∑d2 = 5320.50 ∑d = -15 ∑d2 = 5343

5.38
10
385





n
xx

2
222

)5.1(3.534
10
15

10
5343







 






 




n
d

n
d



 066.2305.53226.23.534 y?kq fof/k




 066.2305.532
10

50.5320d 2

n
 izR;{k fof/k

C.V. %91.591005991.0100
5.38

066.23100 
x


mnkgj.k 4-14: fuEufyf[kr nks cYyscktksa NEKO vkSj DECO }kjk nl
ikfj;ksa esa cuk, x, ju gSaA Kkr djsa dkSu csgrj Ldksjj gS vkSj dkSu vf/kd
fLFkj (Consistent)A

NEKO: 101 22 0 36 82 45 7 13 65 14

DECO: 97 12 40 96 13 8 85 8 56 16

gy%

NECO
x

x- x
d

d2 DECO
x

x- x
d

d2

0 -38.5 1482.25 8 -35.1 1232.01
7 -31.5 992.25 8 -35.1 1232.01
13 -25.5 650.25 12 -31.1 967.21
14 -24.5 600.25 13 -30.1 906.01
22 +16.5 272.25 16 -27.1 734.41
36 +2.5 6.25 40 -3.1 9.61
45 +6.5 42.25 56 +12.9 166.41
65 +26.5 702.25 85 +41.9 1755.61
82 +43.5 1892.25 96 +52.9 2798.41

101 +62.5 3906.25 97 +53.9 2905.21

∑x = 385 ∑d = 0 ∑d2 =
10546.50

∑x = 431 ∑d = 0 ∑d2 =
12706.90
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5.38
10
385





n
xx

475.3265.1054
10

50.105462





n
d



C.V. %35.84100
5.38

475.32100 
x


1.43
10
431





n
xx

69.1270
10

90.127062





n
d



= 35.647

C.V. %71.82100
1.43

647.35100 
x


DECO csgrj ju cukus okyk gS vkSj vf/kd fLFkj f[kykM+h gS NEKO dh
vis{kkA ¼D;ksafd mldk vkSlr vf/kd gS vkSj fopj.k de gS½

mnkgj.k 4-15: fuEufyf[kr nks Nk=ksa 'A' vkSj 'B' }kjk 10 VsLVksa esa izkIr
vad gSa izR;sd 100 vadksa esaA

Test: 1 2 3 4 5 6 7 8 9 10

A: 44 80 76 48 52 72 72 51 60 54

B: 48 75 54 60 63 69 72 51 57 66

Kkr djsa i<+kbZ esa dkSu csgrj gS vkSj vxj laxr (Consistency) ikfjrksf"kd
ikus dh dlkSVh gS] fdls ikfjrksf"kd feyuk pkfg,A

gy%

izeki fopyu dk izx.ku

A
x

(x- x )
= d

d2 B
x

(x- x )
= d

d2

44 –16.9 285.61 48 –13.5 182.25

48 –12.9 166.41 51 –10.5 110.25

51 –9.9 98.01 54 –7.5 56.25

52 –8.9 79.21 57 –4.5 20.25

54 –6.9 47.61 60 -1.5 2.25

60 –0.9 0.81 63 +1.5 2.25

72 +11.1 123.21 66 +4.5 20.25

72 +11.1 123.21 69 +7.5 56.25
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76 +15.1 228.01 72 +10.5 110.25

80 +19.1 364.81 75 +13.5 182.25

∑x = 609 ∑d = 0 ∑d2 =
1516.90

∑x = 615 ∑d = 0 ∑d2 =
742.50

;;
2

n
d

n
xx 




  C.V.

100
x


;;
2

n
d

n
xx 




  C.V.

100
x


100
9.60

316.12
10

90.1516
10
609

 100
5.61

167.8
10

50.742
10
615



%22.2069.1519.60  %10.1425.745.61 

= 12.316 = 8.617

B i<+kbZ esa csgrj vkSj mls gh ikfjrksf"kd Hkh feyuk pkfg, pw¡fd mldk
vkSlr vf/kd gS vkSj izlj.k de gSA

mnkgj.k 4-16: ,d fo'ks"k oLrq dh dher ik¡p o"kks± esa nks 'kgjksa esa uhps nh
xbZ gSA

'kgj A: 20 22 19 23 16

'kgj B: 10 20 18 12 15

rkfydk ls Kkr djsa fdl 'kgj dh dher T;knk fLFkj gSA

gy%

izeki fopyu dk izx.ku

A
x

(x- x )
d

d2 B
x

(x- x )
d

d2

16 –4 16 10 –5 25

19 –1 1 12 –3 9

20 0 0 15 0 0

22 +2 4 18 +3 9

23 +3 9 20 +5 25

∑x = 100 ∑d = 0 ∑d2 = 30 ∑x = 75 ∑d = 0 ∑d2 = 68
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;;
2

n
d

n
xx 




  C.V.

100
x


;;
2

n
d

n
xx 




  C.V.

100
x


100
20
45.2

5
30

5
100

 100
15
688.3

5
68

5
75



%25.12620  %585.246.1315 

= 2.45 = 3.688

fopj.k dk xq.kkad dher esa 'kgj A dh de gS( 'kgj A dh dher T;knk
fLFkj gS 'kgj B dh vis{kkA

mnkgj.k 4-17: fuEu nks cYyscktksa A vkSj B ds Ldksj fd, x, ju gSa

A : 70 90 80 50 40

B : 70 90 60 50 30

Kkr djsa dkSu vf/kd ju cVksjus okyk gS vf/kd laxr (Consistent) gSA

gy%

¼izeki fopyu dk izx.ku½

A
x

(x- x )
d

d2 B
x

(x- x )
d

d2

70 +4 16 70 +10 100

90 +24 576 90 +30 900

80 +14 196 60 0 0

50 -16 256 50 -10 100

40 -26 676 30 -30 900

∑x = 330 ∑d = 0 ∑d2 = 1720 ∑x = 300 ∑d = 0 ∑d2 = 2000

n
d

n
xx

2



  C.V.

100
x


;;
2

n
d

n
xx 




  C.V.

100
x
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100
66
547.18

5
1720

5
330

 100
60
20

5
2000

5
300



%10.2834466  %33.3340060 

= 18.547 = 20

cYysckt A csgrj ju cVksjus okyk gS vkSj vf/kd laxr pw¡fd mldk
vkSlr vf/kd gS vkSj izlj.k deA

mnkgj.k 4-18: uhps fn, x, x vkSj y ds 'ks;j ewY;ksa ls] mYys[k djsa
dkSu 'ks;j ewY; vf/kd fLFkj gSA

X ¼#-½% 55 54 53 53 56 68 52 50 51 49

Y ¼#-½% 108 107 105 105 106 107 104 103 104 101

gy% ewY; p<+rs gq, Øe esa O;ofLFkr dh tkrh gSA

izeki fopyu dk izx.ku

'x' ewY;

x
x- x

d
d2 Y ewY;

x
(x- x )

d
d2

49 –5.1 26.01 101 –4 16

50 –4.1 16.81 103 –2 4

51 –3.1 9.61 104 –1 1

52 –2.1 4.41 104 –1 1

53 –1.1 1.21 105 0 0

53 –1.1 1.21 105 0 0

54 –0.1 0.01 1.06 +1 1

55 +0.9 0.81 1.07 +2 4

56 +1.9 3.61 1.07 +2 4

68 +13.9 193.21 1.06 +3 9

∑x = 541 ∑d = 0 ∑d2 = 256.90 ∑x = 1050 ∑d = 0 ∑d2 = 40

n
Σdσ

n
Σxx

2
 C.V. 100

x
σ


n
Σdσ

n
Σxx

2
 C.V. 100

x
σ


100
1.54

069.5
10

90.256
10
541


100

105
2

10
40

10
1050
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%369.969.251.54  %905.14105 

= 5.069 = 2

'Y' 'ks;j ewY; vf/kd fLFkj gS 'X' dh vis{kk pw¡fd izlj.k de gSA

mnkgj.k 4-19: deZpkfj;ksa dh la[;k] izfr deZpkjh osru vkSj osru izfr
deZpkjh izlj.k nks QSDVfj;ksa ds uhps fn, x, gSa %

QSDVjh A QSDVjh B

deZpkfj;ksa dh la[;k----------- 50 100

vkSlr osru izfr deZpkjh izfr eghuk--------- 120 #- 85 #-

osru dk izlj.k izfr deZpkjh izfr eghuk---- 9 #- 16 #-

fdl QSDVjh esa izfr deZpkjh osru ds forj.k esa vf/kd izlj.k gSA dkSu
QSDVjh vf/kd osru nsrk gS\

QSDVjh A QSDVjh B

100
x

  C.V.σ 
 100

x
σ  C.V.σ 

100
120

39  100
85
416 

= 3 = 2.5% = 4 = 4.71%

∑x = 120 × 50 = 6000 #- ∑x = 100 × 85 = 8500 #-

= dqy osru = dqy osru

gy%

QSDVjh B esa vf/kd izlj.k gSA QSDVjh B vf/kd osru Hkqxrku djrk gSA

mnkgj.k 4-20: nks izfr"Bkuksa A vkSj B ds dkexkjksa ds ekfld osru ds
fo'ys"k.k leku m|ksx esa fuEufyf[kr ifj.kke nsrs gSaA

izfr"Bku A izfr"Bku B

dkexkjksa dh la[;k----------- 500 600

vkSlr ekfld osru----------- 186 #- 175 #-

osru ds forj.k dk izlj.k----------- 81 #- 100 #-

(i) fdl izfr"Bku A vkSj B dk cM+k osru fcy gS\ vkSj

(ii) fdl izfr"Bku A vkSj B esa] vf/kd fopj.krk gS O;fDrxr osruksa esa\

izlj.k izlj.k
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gy%

izfr"Bku A izfr"Bku B

100
x

  C.V.σ 
 100

x
σ  C.V.σ 

100
186

981  100
175
10100 

= 9 = 4.84% = 10 = 5.71%
∑x = 186 × 500 = 93,000 #- ∑x = 175 × 600 = 1,05,000 #-

= dqy osru = dqy osru

izfr"Bku B dk osru fcy cM+k gS] vkSj bldk O;fDrxr osru esa Hkh vf/kd
izlj.krk gSA

mnkgj.k 4-21: fuEufyf[kr 2 Nk=ksa }kjk oxZ&VsLV ds izkIr vad gSaA

X : 25 29 35 39 49

Y : 28 23 32 40 49

Kkr djsa dkSu vf/kd laxr fo|kFkhZ gSA

gy%

X Nk= Y Nk=

X (x- x ) d2 Y (x- x ) d2

x d d2 x d d2

25 -10.4 108.16 23 -11.4 129.96

29 -6.4 40.16 28 -6.4 40.96

35 -0.4 0.16 32 -2.4 5.76

39 +3.6 12.96 40 +5.6 31.36

49 +13.6 184.96 49 +14.6 213.16

∑x = 177 ∑d = 0 ∑d2 =
347.20

∑x = 172 ∑d = 0 ∑d2 = 421.20

n
Σdσ

n
Σxx

2

 C.V. 100
x


n
Σdσ

n
Σxx

2

 C.V. 100
x
σ


100
4.35

333.8
5

20.347
5

177
 100

4.34
178.9

5
20.421

5
172



%54.244.694.35  %681.2624.844.34 

= 8.333 = 9.178

izlj.k izlj.k
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Nk= 'x' vf/kd laxr gS 'Y' dh vis{kk pw¡fd mldh fopj.krk de gSA

mnkgj.k 4-22: cgqr dkexkjksa ij fd, x, v/;;u us izdV fd;k vkSlr
ukM+h nj 81 /kM+du izfr feuV vkSj izeki fopyu 12-2 /kM+dusaA Å¡pkbZ dh
eki esa vkSlr 66-9 b±p vkSj izeki fopyu 2-7 b±p gSA D;k vkS|ksfxd dkexkj
ukM+h nj ds ekeys esa vf/kd ifjorZu'khy gSa\

gy%

ukM+h nj b±pksa esa Å¡pkbZ

81x  66.9x 

σ = 12.2 σ = 2.7

100
x
σC.V.  100

x
σC.V. 

%06.15100
81

2.12
 100

9.66
7.2


= 4.036%

gk¡] vkS|ksfxd dkexkj ukM+h nj ds ekeys esa vf/kd ifjorZu'khy gSaA

mnkgj.k 4-23: nks Vhe A vkSj B }kjk QqVcky eSp esa fd, x,s xksy
fuEu gSaA

xksy% 0 1 2 3 4

Vhe A: 27 9 8 4 5

Vhe B: 17 9 6 5 3

Kkr djsa dkSu Vhe vf/kd laxr gSA

gy%

xksyksa dh
la[;k (x) f fx

A
d fd fd2

0 27 0 –2 –54 108

1 9 9 –1 -9 9

2 8 16 0 0 0

3 4 12 +1 +4 4

4 5 20 +2 +10 20

n = 53 ∑fx = 57 ∑fd = 49 ∑fd2 = 141

uksV% ifjdfYir ek/; = 2
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1.0755
53
57

n
Σxx 

2
222

0.925)(2.66
53
49

53
141

n
Σfd

n
Σfdσ 






 








3436.18052.1 

C.V. = 124.93%100
1.0755
1.3436100

x
σ



izeki fopyu dk izx.ku

xksyksa dh
la[;k (x) f fx

B
d fd fd2

0 17 0 –2 –34 68

1 9 9 –1 –9 9

2 6 12 0 0 0

3 5 15 +1 +5 5

4 3 12 +2 +6 12

n = 40 ∑fx = 48 ∑fd = –32 ∑fd2 = 94

uksV% ifjdfYir ek/; = 2

2.1
40
48

n
Σfxx 

2
222

0.8)(2.35
40
32

40
94

n
Σfd

n
Σfdσ 






 








308.171.164.035.2 

C.V. = 109%100
1.2

1.308100
x
σ



Vhe B vf/kd laxr gS pw¡fd blesa de fopj.krk gSA

mnkgj.k 4-24: fuEu rkfydk ,d gkbZ Ldwy ds yM+dksa vkSj yM+fd;ksa ds
mez dk forj.k nsrh gSA Kkr djsa buesa ls dkSu lewg mez esa vf/kd
ifjorZu'khy gSA

mez ¼o"kks± esa½% 13 14 15 16 17

Nk=ksa dh la[;k%

¼yM+ds½% 12 15 15 5 3

¼yM+fd;k¡½% 13 10 12 2 1
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gy%

izeki fopyu dk izx.ku

mez o"kks±
esa (x) f fx fd

yM+ds

d fd2

13 12 156 –2 –24 48

14 15 210 –1 –15 15

15 15 225 0 0 0

16 5 80 +1 +5 5

17 3 51 +2 +6 12

n = 50 ∑fx = 722 ∑fd = 28 ∑fd2 = 80

44.14
50
722

n
Σfxx 

2
222

0.56)(1.6
50
28

50
80

n
Σfd

n
Σfdσ 






 








1342.128641.13136.06.1 

C.V. = 7.855%100
14.44

1.1342100
x
σ



çeki fopyu dk çx.ku

mez o"kks± esa
(x) f fx fd

yM+fd;k¡

d fd2

13 13 169 –2 –26 52

14 10 140 –1 –10 10

15 12 180 0 6 0

16 2 32 +1 +2 2

17 1 17 +2 +2 4

n = 38 ∑fx = 538 ∑fd = –32 ∑fd2 = 68

16.14
38

538
n
Σfxx 

2
222

0.842)(1.7895
38
32

38
68

n
Σfd

n
Σfdσ 






 








039.10804.17091.07895.1 
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C.V. = 7.341%100
14.16
1.039100

x
σ



yM+dksa dh mez vf/kd ifjorZu'khy gS pw¡fd bldk fopj.k T;knk gSA

mnkgj.k 4.25: fuEu lead ls izeki fopyu ifjdfyr djsa %

e/;&fcUnq% 1 2 3 4 5 6 7 8 9

vko`fÙk% 4 120 202 304 410 310 158 80 2

gy%

izeki fopyu dk izx.ku

E-fc- f d fd fd2

1 4 -4 -16 64

2 120 -3 -360 1080

3 202 -2 -404 808

4 304 -1 -304 304

5 410 0 0 0

6 310 +1 +310 310

7 158 +2 +316 632

8 80 +3 +240 720

9 2 +4 8 32

n = 1590 ∑d = 0 ∑fd = –210 ∑fd2 = 3950

uksV% ifjdfYir ek/; = 5

868.41321.05
1590

210-5
n
ΣfdAx 

222

1590
210

1590
3950

n
Σfd

n
Σfdσ 















1745.0484.2)1321.0(484.2 2 

571.14664.2 

C.V. = 32.26%100
4.868
1.571100

x
σ
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mnkgj.k 4.26: fuEu lead ls fopj.k dk xq.kkad izxf.kr djsaA

ykHk@gkfu

¼000* #- esa½

nqdkuksa dh la[;k ykHk@gkfu

¼000* #- esa½

nqdkuksa dh
la[;k

-4........-3 4 +1......+2 50

-3........-2 10 +2......+3 40

-2........-1 22 +3......+4 24

-1........-0 28 +4......+5 18

-0........+1 38 +5......+6 10

gy%

ykHk@gkfu

C.I. f M.V. 2(M.V.) fx fx2

-4........-3 4 -3.5 -7 -28 196

-3........-2 10 -2.5 -5 -50 250

-2........-1 22 -1.5 -3 -66 198

-1........-0 28 -0.5 -1 -28 28

0........+1 38 +0.5 +1 +38 38

+1......+2 56 +1.5 +3 +168 504

+2......+3 40 +2.5 +5 +200 1000

+3......+4 24 +3.5 +7 +168 1176

+4........+5 18 +4.5 +9 +162 1458

+5........+6 10 +5.5 +11 +110 1210

n = 250 ∑fx = +674 ∑fx2= 6058

348.1
2
1696.2

2
1

250
674

2
1

n
Σfxx 

2
1

250
674-

250
6058

2
1

n
Σfx

n
Σfxσ

222
















2
12684.7232.24

2
1)696.2(232.24 2 

059.2
2
11187.4

2
196.16 

C.V. = 152.745%100
1.348
2.059100

x
σ
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mnkgj.k 4-27: ,d QSDVjh nks izdkj dk Vk;j mRikfnr djrk gSA ,d
iz;ksx esa bu Vk;jksa ds thou dky esa fuEu ifj.kke izkIr gq, %

thou dh yEckbZ ?kaVksa esa% 15-17 17-19 19-21 21-23 23-25

izdkj A % 50 110 260 100 80

izdkj B % 40 300 120 80 60

mYys[k djsa fdl izdkj dk Vk;j vf/kd LFkkÃ gSA

gy%

çeki fopyu dk çx.ku

thou dh yEckbZ
^00* ?k.Vksa esa

C.I.
x (x-20)/2d'

A izdkj B izdkj

f fd' fd'2 f fd' fd'2

15-17 16 -2 50 -100 200 40 -80 160

17-19 18 -1 110 -110 110 300 -300 300

19-21 20 0 260 0 0 120 0 0

21-23 22 +1 100 +100 100 80 +80 80

23-25 24 +2 80 +160 320 60 +120 240

∑d = 0 600=n 50=fd' 730 =
∑fd'2

600
n =

-180
fd' =

780
∑fd' =

uksV% ifjdfYir ek/; = 20

1667.201667.0202
600
5020c

n
Σfd'Ax A 

4.196.0202
600
18020c

n
Σfd'Ax B 




2
600
50

600
730c

n
Σfd'

n
Σfdσ

22'2

A 














200694.02167.12)083.0(2167.1 2 

1998.22099891.1220976.1 

C.V. = %91.10100
20.1667
2.1998100

x
σ



2
600
180-

600
780c

n
Σfd'

n
Σfdσ

22'2

B 














209.03.12)3.0(3.1 2 
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2.221.1221.1 

C.V. = %34.11100
19.4
2.2100

x
σ



A izdkj dk Vk;j vf/kd LFkkÃ gS pw¡fd mudk fopj.k 'B' izdkj ds Vk;j
ls de gSA

mnkgj.k 4-28: ,d ,ts.V cYc dk izfrn'kZ 2 dEiuh ls ysrk gSA mldks
mUgsa fVdkÅiu ds fy, ijh{k.k djuk Fkk vkSj fuEu ifj.kke ik;kA

fVdkÅiu ^00* ?kaVksa esa dEiuh A dEiuh B

17-19 100 30

19-21 160 420

21-23 260 120

23-25 80 30

fdl dEiuh ds cYc ,d:i gSa\

gy%

fVdkÅiu
^00* ?kaVksa esa

C.I.
x

(x-
20)/2

d'

A dEiuh B dEiuh

f fd' fd'2 f fd' fd'2

17-19 18 -1 100 -100 100 30 -30 30

19-21 20 0 160 0 0 420 0 0

21-23 22 +1 260 +260 260 120 +120 120

23-25 24 +2 80 +160 320 80 +60 120

600=n 320
∑fd' =

680
∑fd'2 =

600
n =

-150
∑fd' =

270
∑fd'2 =

ifjdfYir ek/; = 20

0667.210667.1202
600
32020c

n
Σfd'Ax A 

5.205.0202
600
15020c

n
Σfd'Ax B 

2
600
320

600
680c

n
Σfd'

n
Σfdσ

22'2

A 














22844.01333.12)533.0(1333.1 2 

8427.1292136.0284885.0 
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C.V. = %747.8100
2106.67
184.27100

x
σ

A



2
600
150-

600
270c

n
Σfd'

n
Σfdσ

22'2

B 














2625.045.02)25.0(45.0 2 

245.12622495.023875.0 

C.V. = %073.6100
20.5

1.245100
x
σ

B



B dEiuh dk cYc T;knk le:i vkSj fVdkÅ gS A dEiuh dh cYc dh
vis{kk pw¡fd B cYcksa esa fopj.k de gSA

mnkgj.k 4-29: Kkr djsa nks oxks± esa dkSu vf/kd lqlaxr gS fuEu rkfydk
ls vad Ldksj djus esaA

vad% 20-30 30-40 40-50 50-60 60-70

oxZ A% 7 10 20 18 7

oxZ B% 5 9 21 15 6

gy%

vad

oxZ x
(x-

45)/10
d'

A oxZ B oxZ

f fd' fd'2 f fd1 fd'2

20-30 25 -2 7 -14 28 5 -10 20

30-40 35 -1 10 -10 10 9 -9 9

40-50 45 0 20 0 0 21 0 0

50-60 55 +1 18 +18 18 15 +15 15

60-70 65 +2 7 +14 28 6 +12 24

n =
62

∑fd' =
8

∑fd'2=84 n =
56

∑fd' =
8

∑fd'2 =
68

uksV% ifjdfYir ek/; = 45

29.4629.14510
62
845c

n
Σfd'Ax A 

43.46429.14510
56
845c

n
Σfd'Ax B 
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10
62
8

62
84c

n
Σfd'

n
Σfd'σ

222

A 














1001665.03548.110)129.0(3548.1 2 

568.111033815.1 

C.V. = %99.24100
46.29

11.568100
x
σ



10
56
8

56
68c

n
Σfd'

n
Σfdσ

22'2

B 














100204.02143.110)1429.0(2143.1 2 

927.10109939.1 

C.V. = %53.23100
46.43

10.927100
x
σ



oxZ B ds Nk= T;knk lqlaxr gSa pw¡fd mudk fopj.k de gSA

mnkgj.k 4-30: nks czk.M ds Vk;j dk ijh{k.k mudh vk;q ds fy, fd;k
tkrk gS vkSj fuEu ifj.kke izkIr gq,A

vk;q ¼eghuksa esa½% 20-25 25-30 30-35 35-40 40-45

Vk;jksa dh la[;k 'X'% 1 22 64 10 3

Vk;jksa dh la[;k 'Y'% 3 21 74 1 1

vxj dlkSVh laxrrk gS fdl czk.M ds Vk;j dks vki ojh;rk nsaxs\

gy%

vk;q
¼eghuksa esa½

C.I.
x

(x-
32)/5

d'

X czk.M Y czk.M

f fd' fd'2 f fd' fd'2

20-25 22.5 -2 1 -2 4 3 -6 12

25-30 27.5 -1 22 -22 22 21 -21 21

30-35 32.5 0 64 0 0 74 0 0

35-40 37.5 +1 +10 +10 10 1 +1 1

40-45 42.5 +2 3 +6 12 1 +2 4

∑d' =
0

n =
100

∑fd' =
8

∑fd'2=
48

n =
100

∑fd' =
24

∑fd'2 =
38

uksV% ifjdfYir ek/; = 32



vifdj.k ,oa fo"kerk

Lo-vf/kxe
ikB~; lkexzh 173

fVIi.kh

1.324.05.325
100

85.32c
n
Σfd'Ax 




3.312.15.325
100

245.32c
n
Σfd'Ay 




5
100

8-
100
48c

n
Σfd'

n
Σfdσ

22'2

x 














50064.048.05)08.0(48.0 2 

44.356882.054736.0 

C.V. = %72.10100
32.1
3.44100

x
σ



5
100

24-
100
38c

n
Σfd'

n
Σfdσ

22'2

y 














50576.038.05)24.0(38.0 2 

839.255678.053224.0 

C.V. = %07.9100
31.3
2.839100

x
σ



'Y' czk.M Vk;j vf/kd laxr gSa 'X' czk.M Vk;j dh vis{kkA

mnkgj.k 4-31: ,d Øs; ,tsUV us ySEiksa dk izfrn'kZ nks iwfrZdrkZvksa 'A'
vkSj 'B' ls fuEu lwpukvksa ds lkFk izkIr fd;kA

vk;q dh yEckbZ ¼?kaVksaa esa½% 500-700 700-900 900-1100 1100-1300

iwfrZdrkZ A% 10 16 30 8

iwfrZdrkZ B% 3 42 12 4

fdl iwfrZdrkZ dk ySEi vf/kd le:i gS\

gy%

izeki fopyu dk izx.ku

vk;q dh
yEckbZ
¼?kaVksa esaa½

C.I.

x 200
800x

d'

iwfrZdrkZ A iwfrZdrkZ B

f fd' fd'2 f fd' fd'2

500-700 600 -1 10 -10 10 3 -3 3

700-900 800 0 16 0 0 42 0 0

900-1100 1000 +1 30 +30 30 12 +12 12
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1100-1300 1200 +2 8 +16 32 4 +8 16

∑d' = +
1

n =
64

∑fd' =
72

∑fd'2
=72

n =
61

∑fd'
=17

∑fd'2=31

uksV % ifjdfYir ek/; = 800

5.9125.11280200
64
36800c

n
Σfd'Ax A 

73.8557377.55800200
61
17800c

n
Σfd'AyB 

200
64
36

64
72c

n
Σfd'

n
Σfdσ

22'2

A 














20031641.0125.1200)5625.0(125.1 2 

84.17920089922.020080859.0 

C.V. = %71.19100
912.5

179.84100
x
σ



200
61
17

61
31c

n
Σfd'

n
Σfdσ

22'2

B 














20007767.05082.0200)2787.0(5082.0 2 

23.13120065615.020043053.0 

C.V. = %34.15100
855.74
131.23100

x
σ



iwfrZdrkZZ B dk ySEi le:i gS pw¡fd mldk fopj.k iwfrZdrkZ A ls de gSA

mnkgj.k 4-32: ,d QSDVjh nks rjg ds ySEi 'A' vkSj 'B' cukrk gSA
mudh vk;q dk fooj.k fuEu gSA

vk;q dh yEckbZ
¼?kaVksaa esa½%

500-700 700-900 900-1100 1100-1300 1300-1500

ySEi A dh la[;k% 5 11 26 10 8

ySEi B dh la[;k% 4 30 12 8 6

nksuksa ySEiksa dh vk;q dh ifjorZu'khyrk dh rqyuk djsaA
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gy%

vk;q dh
yEckbZ ¼?kaVksa
esaa½ C.I.

x 200
)100(x

d'

A ySEi B ySEi

f fd' fd'2 f fd' fd'2

500-700 600 -2 5 -10 20 4 -8 16

700-900 800 -1 11 -11 11 30 -30 30

900-1100 1000 0 26 0 0 12 0 0

1100-1300 1200 +1 10 +10 10 8 +8 8

1300-1500 1400 +2 8 +16 32 6 +12 24

∑d' = + 0 n =
60

∑fd'
=36

∑fd'2
=5

n =
60

∑fd'
=-18

∑fd'2=78

667.1016667.161000200
60
51000c

n
Σfd'Ax A 

940601000200
60
181000c

n
Σfd'Ax B 




200
60
5

60
73c

n
Σfd'

n
Σfdσ

22'2

A 














20000694.021667.1200)0833.0(21667.1 2 

975.21920009988.120020973.1 

C.V. = %637.21100
1016.667
219.975100

x
σ



200
60
18-

60
78c

n
Σfd'

n
Σfdσ

22'2

B 














20009.030.1200)30.0(30.1 2 

00.2202001.120021.1 

C.V. = %40.23100
940
220100

x
σ



A cYc dh vk;q dh ifjorZu'khyrk de gS vkSj ;g vf/kd fVdkÅ gSA

mnkgj.k 4-33: fuEu lead nks QSDVfj;ksa 'A' vkSj 'B' ds dkexkjksa ds osru
ls lEcfU/kr gSA fdl QSDVjh ds osru vf/kd ifjorZu'khy gSa\



vifdj.k ,oa fo"kerk

176

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

osru ¼#-a½ % 5 ls
de

5-10 10-15 15-20 20-25 25-30

dkexkjksa dh la[;k 'A'% 20 18 30 25 20 15

dkexkjksa dh la[;k 'B'% 15 20 35 30 18 17

gy%

çeki fopyu dk izx.ku

osru ¼#-½
C.I. x

(x-
12.5)/5

d'

QSDVjh A QSDVjh B

f fd' fd'2 f fd' fd'2

0-5 2.5 -2 20 -40 80 15 -30 60
5-10 7.5 -1 18 -18 18 20 -20 20

10-15 12.5 0 30 0 0 35 0 0
15-20 17.5 +1 25 +25 25 30 +30 30
20-25 22.5 +2 20 +40 80 18 +36 72
25-30 27.5 +3 15 +45 135 17 +51 153

∑d' =
+3

n
=128

∑fd'
=52

∑fd'2=338 n
=135

∑fd'
=67

∑fd'2
=335

uksV% ifjdfYir ek/; = 12.5

531.14031.25.125
128
525.12c

n
Σfd'Ax A 

982.14482.25.125
135
675.12c

n
Σfd'Ax B 

5
128
52

128
338c

n
Σfd'

n
Σfdσ

22'2

A 














516504.06406.25)4063.0(6406.2 2 

8669.755733912.1547556.2 

C.V. = %14.54100
14.531
7.8669100

x
σ



5
135
67

135
335c

n
Σfd'

n
Σfdσ

22'2

B 














524631.04815.25)4963.0(4815.2 2 

475.754951.1523519.1 
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C.V. = %89.49100
14.982
7.475100

x
σ



QSDVjh A ds dkexkjksa dk osru vf/kd ifjorZu'khy gS pw¡fd mldk
fopj.krk vf/kd gS QSDVjh B ds dkexkjksa dh vis{kkA

mnkgj.k 4-34: uhps fn, x, lead ls mYys[k djsa nksuksa Jsf.k;ksa esa ls
dkSu vf/kd ifjorZu'khy gSA

pj% 10-20 20-30 30-40 40-50 50-60 60-70

vko`fÙk 'A'% 10 18 32 40 22 18

vko`fÙk 'B'% 18 22 40 32 18 10

gy%

pj

C.I. x
(x-35)/10

d'
A QSDVjh B QSDVjh

f fd' fd'2 f fd' fd'2

10-20 15 -2 10 -20 40 18 -36 72

20-30 25 -1 18 -18 18 22 -22 22

30-40 35 0 32 0 0 40 0 0

40-50 45 +1 40 +40 40 32 +32 32

50-60 55 +2 22 +44 88 18 +36 72

60-70 65 +3 18 +54 162 10 +30 90

∑d' = + 3 n =
140

∑fd'=100 ∑fd'2=348 n =
140

∑fd'=40 ∑fd'2=288

uksV% ifjdfYir ek/; = 3.5

1429.421429.73510
140
10035c

n
Σfd'Ax A 

8577.378517.235100
140
4035c

n
Σfd'Ax B 

10
140
100

140
348c

n
Σfd'

n
Σfdσ

22'2

A 














105102.04857.210)714285.0(4857.2 2 

055.1410405525.1109755.1 

C.V. = %351.33100
42.1429
14.055100

x
σ



10
140
40

140
288c

n
Σfd'

n
Σfdσ

22'2

B 
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1081633.005714.210)28571.0(05714.2 2 

055.1410405527.11097551.1 

C.V. = %127.37100
37.8571
14.055100

x
σ



Js.kh B vf/kd ifjorZu'khy gSA

mnkgj.k 4-35: nks czk.Mksa ds Vk;jksa dk ijh{k.k fuEu ifj.kkeksa ds lkFk
fd;k tkrk gSA

vk;q ^000* ehy esa % 20-25 25-30 30-35 35-40 40-45

Vk;jksa dh la[;k X % 1 22 64 10 3

Vk;jksa dh la[;k Y % 0 24 76 0 0

ifjorZu'khyrk dh rqyuk djsa vkSj mYys[k djsa vki fdl czk.M dk Vk;j
vius Vªd ds csM+s esa iz;qDr djsaxs\

gy%

izeki fopyu dk izx.ku

vk;q ^000*
ehyksa esa C.I. x

(x-32.5)/5
d'

A QSDVjh B QSDVjh

f fd' fd'2 f fd' fd'2

20-25 22.5 -2 1 -2 4 0 0 0

25-30 27.5 -1 22 -22 22 24 -24 +24

30-35 32.5 0 64 0 0 76 0 0

35-40 37.5 +1 10 +10 10 0 0 0

40-45 42.5 +2 3 +6 12 0 0 0

∑d' = + 0 n=100 ∑fd' = -
8

∑fd'2=48 n =
100

∑fd'= -
24

∑fd'2 =
+24

uksV% ifjdfYir ek/; = 20

1.324.05.325
100

85.32c
n
Σfd'Ax A 




3.312.15.325
100

245.32c
n
Σfd'Ax B 




5
100

8-
100
48c

n
Σfd'

n
Σfdσ

22'2

A 














50064.048.05)08.0(48.0 2 

44.356882.054736.0 
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C.V. = %72.10100
32.1
3.44100

x
σ

A



5
100

24-
100
24c

n
Σfd'

n
Σfdσ

22'2

B 














50576.024.05)24.0(24.0 2 

14.25708.42.051824.0 

C.V. = %837.6100
31.3
2.14100

x
σ

B



ge 'Y' czk.M Vk;j dk bLrseky dj ldrs gSa D;ksafd mudk fopj.k 'X'
czk.M ds Vk;jksa ls de gSA

mnkgj.k 4-36: fuEu lrr Js.kh dk ek/; vkSj izeki fopyu Øe'k% 31
vkSj 15-9 gSaA forj.k] in fopyu ds ckn fuEu gS %

dx: -3 -2 -1 0 +1 +2 +3

f: 10 15 25 25 10 10 5

okLrfod oxks± dk fu/kkZj.k djsaA

gy% oxks± dk fu/kkZj.k djus ds fy,] gesa nks ewY;ksa dh vko';drk gS oxZ
vUrjky vkSj ifjdfYir ek/; fuEu tSlk&

d' f fd' fd'2

-3 10 -30 90

-2 15 -30 60

-1 25 -25 25

0 25 0 0

1 10 +10 10

2 10 +20 40

3 5 +15 45

n = 100 ∑fd' = -40 ∑fd'2 = 270

c
n
Σfd'

n
Σfdσ

2'







 c

100
40-

100
2709.15

2









c)4.0(7.29.15 2  c0.162.79.15 

c54.29.15  c
n
Σfd'Ax 
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15.9 = 1.5937 × c 31 = A + 10
100

40




10
15.9
1.59c  31 = A - 4

A = 35

v/;;uk/khu pj ,d lrr Js.kh gSa d = 0 dk oxZ 35 ls lEcU/k gS vkSj

bldk oxZ gS )
2
c35(  vkSj )

2
c35(  i.e. 30-40 ckdh cps oxZ nksuksa rjQ

fuEu tSlk ysa]

oxZ% 0-10 10-20 20-30 30-40
←
→

40-50 50-60 60-70

4-7 izeki fopyu ds vfHky{k.k (Characteristic of
Standard Deviation)

izeki fopyu vksj fopj.k ds xq.kkad esa os lHkh vfHky{k.k gksrs gSa] tks ,d vPNs
vifdj.k dh eki dks /kkj.k djuk pkfg,A fopyuksa dks oxZ djus dh fof/k
_.kkRed fpUgksa dks [kRe dj nsrh gS] vkSj bl rjg vadksa ds xf.krh;
tksM+&rksM+ dks vklku cuk nsrh gSaA

izeki fopyu ds xq.k (Merits of Standard Deviation)
fuEufyf[kr izeki fopyu ds xq.k gSa&

(i) ;g lHkh voyksduksa ij vk/kkfjr gSA

(ii) ;g chtxf.kr }kjk lqxe <ax ls O;oâr gks ldrh gSA

(iii) ;g lqifjHkkf"kr vkSj vifdj.k dh fuf'pr eki gSA

(iv) ;g vR;f/kd egÙo dh gS] tc geyksx nks Jsf.k;ksa ds chp
ifjorZu'khyrk dh rqyuk djrs gSaA

izeki fopyu ds nks"k (Demerits of Standard Deviation)
blds xq.kksa ds ckotwn izeki fopyu dh fuEu lhek,a gSa&

(i) ;g ifjdyu vkSj le>us esa dfBu gSA

(ii) ;g vkR;afrd ewY;ksa dks vf/kd Hkkj iznku djrk gSA pw¡fd fopyuksa dk
oxZ fudkyk tkrk gSA

(iii) ;g vkfFkZd v/;;uksa esa mi;ksxh ugha gSA
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4-8 fo"kerk (Skewness)

fo"kerk dk vFkZ gS ^?kqekao* ;k ^,saBu* ;k ^lh/kk ugha gksuk*A fo"kerk vifdj.k
dk ifj"Ñr eki gSA ;g eki ?kqeko dh ek=k nsrk gS ftlls gesa forj.k dh
vkÑfr dh Li"V rLohj feyrh gSA ;g vk/kkj iznku djrk gS ftlls fofHkUu
forj.kksa dk varj igpkuk tk ldrk gSA ;g fopj.k dh fn'kk ls lacaf/kr gS
vkSj gesa crkrk gS fd forj.k lefefr (Symmetry), ?k.Vkdkj ;k
le:irk ;k ,d:irk ls fdruh nwj gSA

fo"kerk lefefr ds foijhr dks |ksfrr djrk gS vkSj forj.k ds oØ ds
vkdkj ls lacaf/kr gSA bldk vFkZ gS fd lHkh vleferh; forj.k fo"ke gSa
tks ,d rjQ vf/kd mHkjk gksrk gS nwljh rjQ dh rqyuk esaA fo"kerk dh eki
flQZ fo"kerk ds foLrkj lhek dks gh lwfpr ugha djrh gS ijUrq fn'kk HkhA
fo"kerk /kukRed ;k _.kkRed gks ldrh gSA

;g /kukRed fo"ke forj.k esa] oØ dk fljk vkys[k (Graph) esa >qdh jgrh
gS ckÃa ls nkÃa vksjA ,d _.kkRed fo"ke forj.k esa] oØ dk fljk vkys[k esa
nkÃa vksj ls ckb± vksj >qdk jgrk gSA

4-9 fo"kerk dk fo'ys"k.k (Analysis of Skewness)

fo"kerk nks izdkj ls fu/kkZfjr dh tk ldrh gS&

(a) ijh{k.k }kjk vkSj

(b) fo"kerk dh foLrkj lhek ls

(a) fo"kerk dk ijh{k.k& fdlh forj.k esa fo"kerk ds vfLrRo dh iqf"V
dh tk ldrh gS vxj forj.k vlefer gS ¼i.e. ?k.Vkdkj ugha½A ,d fo"ke
forj.k esa ek/;] ekf/;dk vkSj cgqyd laikrh ugha gksrs gSaA

ge forj.k dk v/;;u djsa]

mi;qZDr rhu izdkj ds forj.kksa ds fo'ys"k.k ls] fuEu ijh{k.k iz;qDr gks
ldrk gS fo"kerk dh mifLFkfr vkSj vuqifLFkfr tkuus ds fy,&

,slk pj fcjys gh ik;k
tkrk gSA

,slk pj lkekU; :i ls
ik;k tkrk gSA

leferh; fo"ke
ugha ?kaVkdkj

zMx e 

vleferh; (Asymmetrical) forj.k fo"ke

/kukRed fo"ke _.kkRed fo"ke

zMx e  zMx e 
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(i) ek/;ksa ds chp lEcU/k& lHkh ek/; laikrh ugha gksrs gSa ¼i.e., x >
Me > z ;k x < Me < z½A x vkSj z foLrh.kZrk ls [khaps tkrs gSa]
vkSj Me nksuksa ds chp iM+rk gSA

(ii) vkys[kh; n`f"Vdks.k& ,d vkys[k esa] oØ ?kaVkdkj vkÑfr esa ugha
gksrh gSA vxj oØ dks dsUnz ij mnxz foHkkftr fd;k tkrk gS] nks
Hkkx dk ifj.kke nks v)Z xksys ugha gSaA

(iii) prqFkZdksa ds chp lEcU/k& ,d vleferh; forj.k esa ¼fo"ke½ Q1

vkSj Q3 ekf/;dk ls leku nwjh ij ugha gSaA bldk vFkZ gSA

(iv) Q3 - Me ≠ Me - Q1

(v) fopyuksa dk ;ksx& ,d vleferh; forj.k esa ¼fo"ke½ ekf/;dk ¼;k
cgqyd½ ls /kukRed fopyuksa dk ;ksx cjkcj ugha gksrk gS ekf/;dk
¼;k cgqyd½ ls _.kkRed fopyuksa dk ;ksx dsA

(vi) cgqyd dh vko`fÙk;k¡& vkof̀Ùk;k¡ cgqyd ds nksuksa rjQ cjkcj :i
ls forfjr ugha gSaA

(b) fo"kerk dk foLrkj ¼eki½& fo"kerk dk fu/kkZj.k lkaf[;dh; ekiksa ls
gks ldrk gS tks fujis{k ;k vkisf{kd gks ldrk gSA fo"kerk dh fujis{k eki gesa
vlefer foLrkj vkSj fn'kk ¼/kukRed ;k _.kkRed½ ds ckjs esa dgrk gSA
fo"kerk dh vkisf{kd eki ykHknk;d gS tc ge nks Jsf.k;ksa dk rqyukRed
v/;;u djrs gSaA fo"kerk lw= :i esa 'Sk' ls |ksfrr gksrk gSA

(i) fo"kerk dk fujis{k eki&

Sk = ( x - Me), Sk = (Me - Z) ;k Sk = ( x - Z½

¼uksV% /kukRed ;k _.kkRed mÙkj crkrk gS fd fo"kerk /kukRed gS ;k
_.kkRedA½

fo"kerk dh fujis{k eki vf/kd O;ogkfjd mi;ksx dh ugha gSA os
fu;fer fnu cfnu ds dk;Zdyki esa mi;ksxh midj.k ugha ekuh
tkrh gSa ifjek.kkRed lead ds v/;;u esaA

(ii) fo"kerk dh vkisf{kd eki& fo"kerk dh fujis{k eki larks"ktud
ugha gSaA os vkisf{kd eki esa ifjofrZr fd, tkrs gSaA fo"kerk dh
vkisf{kd eki ^fo"kerk dk xq.kkad* dgykrs gSaA os nks izdkj ds gksrs
gSa fuEu tSls&

(a) dkyZ fi;lZu dk fo"kerk dk xq.kkad vkSj

(b) ckmys dk fo"kerk dk xq.kkad
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ek/;&ekf/;dk

4-10 fo"kerk dk dkyZ fi;lZu dk xq.kkad (Karl
Pearson’s Coefficient of Skewness)

dkyZ fi;lZu us fo"kerk ds vkisf{kd eki ds fy, lw= dk mYys[k fd;k gSA
blfy,] lw= ^^dkyZ fi;lZu dk fo"kerk dk xq.kkad** tkuh tkrh gSA ;g
forj.k ds ek/; vkSj cgqyd ds chp varj ij vk/kkfjr gS tks izeki fopyu ls
foHkDr gksrh gSA ;g lw= :i ls 'Skp' ls |ksfrr gksrh gSA

(i) 





zx
kpS tc z Li"V :i ls ifjHkkf"kr gS ;k

(ii)








x23M–x
σ

)x2(3Mx
S ee

kp


)(3

 


Me)-x3( tc z xyr

ifjHkkf"kr gSA

uksV%

(a) tc z Li"V :i ls ifjHkkf"kr gS] lw= (i) dh fLFkfr esa] mÙkj lkekU;r% $1
vkSj &1 ds chp iM+rk gSA

(b) tc z xyr&ifjHkkf"kr gS] lw= (ii) dh fLFkfr esa] mÙkj $3 vkSj &3 ds chp
iM+rk gSA

mnkgj.k 4-37: fuEufyf[kr lwpuk ls tks lkaf[;dh ds 40 Nk=ksa ls
lacaf/kr gS] dkyZ fi;lZu dk fo"kerk dk xq.kkad Kkr djsaA lead dks 10 Lrjksa
esa foHkDr djsa ftudk vad foLrkj gS 0&10] 10&20] 20&30 bR;kfnA

30 20 18 15 10 22 25 17 41 48

56 91 73 84 75 99 08 35 69 07

00 13 21 33 44 55 66 77 88 27

96 20 40 50 60 70 80 90 38 54

gy% ge voyksduksa dks oxZ esa oxhZÑr djsa fuEu tSlk&

fo"kerk ds xq.kkad dk izx.ku

vad

C.I.
feyku
fpUg f

MV
x







 

10
45x

d'

fd' fd'2

0-10 3 5 -4 -12 48

10-20 5 f0 15 -3 -15 45
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20-30 6 f1 25 -2 -12 24

30-40 4 f2 35 -1 -4 4

40-50 4 45 0 0 0

50-60 4 55 +1 +4 4

60-70 3 65 +2 +6 12

70-80 4 75 +3 +12 36

80-90 3 85 +4 +12 48

90-100 4 95 +5 +20 100

n = 40 ∑fd' = 11 ∑fd'2 = 321

uksV% ifjdfYir ek/; = 45

c
)f)(ff(f

fflz
2101

01 



 c

n
Σfd'Ax 

)56()46(
4620



 10

40
1145 

10
12

120 


 = 45 + 2.75

= 20 + 3.3333 = 23.3333 = 47.75

c
n
Σfd'

n
Σfdσ

2'







 Skp =


zx 

10
40
11

40
321 2









195.28
3333.2375.47 



= 10)275.0(025.8 2 
195.28

4167.24


10075625.0025.8  = 0.866

10949375.7 

= 2.8195×10= 28.195

mnkgj.k 4-38: fuEu lead ls fo"kerk dk dkyZ fi;lZu xq.kkad ifjdfyr
djsaA

vad ls Åij% 0 10 20 30 40 50 60 70 80

Nk=ksa dh la[;k% 150 140 100 80 80 70 30 14 0
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gy% ge lapÃ Js.kh dks oxZ vUrjky esa cny nsaA

vad

C.I. c.f. f
MV

x






 

10
35x

d'

fd' fd'2

0-10 10 10 5 -3 -30 90

10-20 50 40 15 -2 -80 160

20-30 70 20 25 -1 -20 20

30-40 70 0 35 0 0 0

40-50 80 10 45 +1 +10 10

50-60 120 40 55 +2 +80 160

60-70 136 16 65 +3 +48 144

70-80 150 14 75 +4 +56 224

n = 150 ∑fd' = 64 ∑fd'2 = 808

uksV% ifjdfYir ek/; = 35

c
n
fd'Ax 


 c

n
Σfd'

n
Σfdσ

2'









10
150
6435  10

150
64

150
808 2









= 35 + 4.2667

10)42667.0(38667.5 2 

1018201.038667.5 

= 39.2667

102813723.21020466.5 

= 22.814

ekf/;dk th
2
n

en dk vkdkj 75th
2

150
 ok¡ en ;g 80 c.f. esa iM+rk

gSA

80 c.f. ds fo#) ekf/;dk oxZ gS ¼40&50½

45540
10
504010

10
707540c

f

m
2
n

lMe 
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cgqyd oxZ dk fu/kkZj.k ¼lewgu½

C.I. f1 f2 f3 f4 f5 f6

0-10 10

-------------50

10-20 40-------------------------------------------70

------------------------------60

20-30 20---------------------------------------------------60

----------------20

30-40 0---------------------------------------------------------------30

---------------------------------10

40-50 10-------------------------------------------50

---------------50

50-60 40------------------------------------------------------66

--------------------------------56

60-70 16--------------------------------------------------------------70

-----------------30

70-80 14

fo'ys"k.k

C.I.
f

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

f1 | |

f2 | | | |

f3 | |

f4 | | |

f5 | | |

f6 | | |

dqy 2 4 2 2 4 2 1

uksV% cgqyd xyr&ifjHkkf"kr gSA geyksx cgqyd dks fu/kkZfjr djus ds fy, vkuqHkfod
lw= dk iz;ksx djrs gsa] dkyZ fi;jlu ds fo"kerk ds xq.kkad dk ewY; izkIr djus ds fy,A

;gk¡ nks cgqyd oxZ gSa i.e., (10-20) vkSj (50-60) ;g f}cgqyd forj.k gSaA
blfy, geyksx ek/;ksa ds chp vkuqHkfod lEcU/k ij vk/kkfjr lw= dks iz;qDr
djsaxsA
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Skp


)(3 dkek/;&ekf/;


814.22
)7333.5(3

814.22
)452667.39(3 





75392.0
814.22

1999.17


mnkgj.k 4-39: fuEu lwpuk ls fo"kerk dk dkyZ fi;lZu dk xq.kkad
ifjdfyr djsa tcfd bldk cgqyd 54 gSA

vad% 0-20 20-40 40-60 60-80 80-100

Nk=ksa dh la[;k% 10 — 30 — 14 = 94

NwVh gqbZ vkof̀Ùk;k¡ Kkr djsaA

gy% ge eku ysa fd NwVh gqbZ vkof̀Ùk;k¡ Øe'k% A vkSj B gSaA

10 + A + 30 + B + 14 = 94 vkxs

A + B = 94 – 54 (B = 40 - A)

A + B = 40

fo"kerk ds xq.kkad dk izx.ku

vad




 

20
50x

C.I. f f x d' fd' fd'2

0-20 10 10 10 -2 -20 40

20-40 A 16* 30 -1 -16 16

40-60 30 30 50 0 0 0

60-80 (40-A) 24* 70 +1 +24 24

80-100 14 14 90 +2 +28 56

n = 94 94 ∑fd' = 16 ∑fd'2 = 136

uksV% ifjdfYir ek/; = 50

* O;qRifÙkr vkof̀Ùk;k¡

c
n
fd'Ax 




404.53404.350
94
3205020

94
1650 

cgqyd 54 gS vkSj ;g 40&60 oxZ esa iM+rk gSA blfy,]
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f0 = A, f1 = 30 vkSj f2 = (40-A)

c
)f(f)f(f

)f(f
lz

2101

01 





20
A)](40[30A)(30

A)(304054 





20
n
Σfd'

n
Σfdσ

2'









20
A4030A30

A3014 





20
94
16

94
136 2









20
403030

A3014 





20)17.0(4468.1 2 

20
20

A3014 




20029.04468.1 

A3014  204178.1 

A = 16 = 1.1907 × 20

A + B = 40 = 23.8143

16 + B = 40 B = 24

Skp =
σ

zx 

= 0250.0
8143.23
596.0

8143.23
54404.53







mnkgj.k 4-40: fuEu ls dkyZ fi;lZu dk fo"kerk dk xq.kkad ifjdfyr
djsaA

mez% 0-10 10-20 20-30 30-40 40-50 50-60 60-70

yksxksa dh
la[;k%

10 12 24 32 28 11 3
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gy%

mez yksxksa dh
la[;k

MV






 

10
35x

C.I. f x d' fd' fd'2

0-10 10 5 -3 -30 90

10-20 12 15 -2 -24 48

20-30 24 f0 25 -1 -24 24

30-40 32 f1 35 0 0 0

40-50 28 f2 45 +1 +28 28

50-60 11 55 +2 +22 44

60-70 3 65 +3 +9 27

n = 120 ∑fd' = -19 ∑fd'2 = 261

uksV% ifjdfYir ek/; = 35

c
n
fd'Ax 




= 35 + 4167.3358333.135100
120

19




c
n
Σfd'

n
Σfdσ

22'







 c

)f(f)f(f
)f(f

lz
2101

01 





1002507.0175.2  10
48

830 




1014993.2  6667.630
12
8030 

= 1.4663 × 10 = 36.667

= 14.663

Skp 0.22167
14.663
3.2503

14.663
36.66733.4167

σ
zx












mnkgj.k 4-41: fuEu ls fi;lZu ds fo"kerk dk xq.kkad izxf.kr djsaA

mez% 0-10 10-20 20-30 30-40 40-50 50-60 60-70

yksxksa dh
la[;k%

15 10 18 12 10 5 2
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gy%
fo"kerk ds xq.kkad dk izx.ku

vad yksxksa dh
la[;k

MV






 

10
25x

C.I. (f) x d' fd' fd'2

0-10 15 5 -2 -30 60

10-20 10 f0 15 -1 -10 10

20-30 18 f1 25 0 0 0

30-40 12 f2 35 +1 +12 12

40-50 10 45 +2 +20 40

50-60 5 55 +3 +15 45

60-70 2 65 +4 +8 32

n = 72 ∑fd' = +15 ∑fd'2 = 199

uksV% ifjdfYir ek/; = 25

c
n
fd'Ax 




= 25 + 0833.270833.225
72

1502510
72
15



c
n
Σfd'

n
Σfdσ

22'









10
72
15

72
199 2









c
)f(f)f(f

)f(f
lz

2101

01 





10)2083.0(7639.2 2 

10
)1218()1018(

)1018(20 





1004339.07639.2  10
68

820 




107205.2  7143.520
14
8020 

= 1.6494 × 10 = 16.494 = 25.7143

Skp 0.083
16.494
1.369

16.494
25.7143-27.0833

σ
zx
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mnkgj.k 4-42: fuEu lead ls fi;jlu dk fo"kerk dk xq.kkad izkIr djsa %

osru ¼#-½%

27
0-

28
0

28
0-

29
0

29
0-

30
0

30
0-

31
0

31
0-

32
0

32
0-

33
0

33
0-

34
0

34
0-

35
0

yksxksa dh la[;k% 12 18 35 42 50 45 20 8

gy%

MV






 

10
305x

C.I. x d' f fd' fd'2

270-280 275 -3 12 -36 108

280-290 285 -2 18 -36 72

290-300 295 -1 35 -35 35

300-310 305 0 42 0 0

310-320 315 +1 50 +50 50

320-330 325 +2 45 +90 180

330-340 335 +3 20 +60 180

340-350 345 +4 8 +32 128

n = 230 ∑fd' = 125 ∑fd'2 = 753

uksV% ifjdfYir ek/; = 305

c
n
fd'Ax 




= 305 + 4348.3104348.5305
230

125035010
230
125



c
n
Σfd'

n
Σfdσ

22'







 c

)f(f)f(f
)f(f

lz
2101

01 





10
230
125

230
753 2









10
)4550()4250(

)4250(310 





10)54348.0(273913.3 2 
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13
80310

58
80310 




1029537.0273913.3  = 310 + 6.15385

1072585.1109785.2  = 316.15385

= 17.2582

Skp
17.2585

5.7191-
17.2585

316.15385-310.4348
σ

zx





= –0.3314

mnkgj.k 4-43: 125 yksxksa ds fuEu mez forj.k ls fopj.k dk xq.kkad vkSj
dkyZ fi;jlu dk fo"kerk dk xq.kkad ifjdfyr djsa

mez ¼o"kks± esa½ C.I. ls
de%

10 20 30 40 50 60 70 80

yksxksa dh la[;k% 5 15 30 55 81 100 120 125

gy%

mez ¼o"kks± esa½ yksxksa dh
la[;k

(x-45)/10

C.I. (f) x d' fd' fd'2

0-10 5 5 -4 -20 80

10-20 10 15 -3 -30 90

20-30 15 25 -2 -30 60

30-40 25 35 -1 -25 25

40-50 26 45 0 0 0

50-60 19 55 +1 +19 19

60-70 20 65 +2 +40 80

70-80 5 75 +3 +15 45

n = 125 ∑fd' = -31 ∑fd'2 = 399

uksV % ifjdfYir ek/; = 45

c
n
fd'Ax 


 C.V. 100

x
σ


10
125

3145 


 100
52.42

6932.17


52.4248.245  = 41.61%
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c
n
Σfd'

n
Σfdσ

22'







 c

)f(f)f(f
)f(f

lz
2101

01 





10
125

31
125
399 2







  10

)1926()2526(
)2526(40 





10)48.2(192.3 2  10
71

140 




100615.0192.3  10
8
140 

101305.3  = 40 + 1.25
= 1.76932 × 10 = 41.25

= 17.6932 Skp =
σ

zx 

6932.17
25.4152.42 



6932.17
27.1

 = 0.0718

mnkgj.k 4-44: fuEu lead ds fy, dkyZ fi;lZu ds fo"kerk dk xq.kkad
ifjdfyr djsa

mez ^ls de* ¼o"kks± esa½ % 10 20 30 40 50 60 70 80

yksxksa dh la[;k % 5 15 30 60 80 90 96 100

gy% ge Js.kh dks lapÃ ls oxZ varjky esa ifjofrZr djsa %

mez ¼o"kks±
esa½

M.V. yksxksa dh
la[;k

(x-35)/10

C.I. x (f) d' fd' fd'2

0-10 5 5 -3 -15 45

10-20 15 10 -2 -20 40

20-30 25 15 -1 -15 15

30-40 35 30 0 0 0

40-50 45 20 +1 +20 20

50-60 55 10 +2 +20 40

60-70 65 6 +3 +18 54

70-80 75 4 +4 +16 64

n = 100 ∑fd' = 24 ∑fd'2 = 278

uksV % ifjdfYir ek/; = 35
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(ek/;&ekf/;dk)

c
n
fd'Ax 




4.374.235
100
2403510

100
2435 

c
n
Σfd'

n
Σfdσ

22'







 c

)f(f)f(f
)f(f

lz
2101

01 





10
100
24

100
278 2









10
)2030()1530(

153030 





10)24.0(78.2 2 

10
1015

1530 




100576.078.2  25
15030 

= 1.64999 × 10 = 30 + 6 = 36

= 16.50

50.16
364.37

σ
xxSkp





 50.16

4.1


= 0.08485

mnkgj.k 4-45: fdlh forj.k esa] fuEufyf[kr ifj.kke LFkkfir gq,A

ek/; = 45, ekf/;dk = 48 vkSj

Skp = - 0.4 izeki fopyu Kkr djsaA

gy %

Skp
σ

3


σ
3)3(

σ
48)3(450.4 






0.4
9σ






22.5σ 
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mnkgj.k 4-46: fuEu ls fo"kerk dk xq.kkad izxf.kr djsa %

ek/; osru ¼#- esa½ = 59.50 ekf/;dk osru ¼#- esa½ = 55.70

osru dk izlj.k (Variance) ¼#- esa½ = 110

gy%

Skp
σ

Me)x3( 



10.488
3(3.8)

10.488
55.70)-3(59.50



110 08696.1
488.10

4.11


= 10.488

mnkgj.k 4-47: fdlh forj.k esa] fuEu ifj.kke izkIr gq, %

C.V. = 40%, x = 25, z = 20A fo"kerk dk xq.kkad Kkr djsaA

gy %

C.V. 100
x
σ


σ
zxSkp




100
25
σ%40 

10
5

10
20-25



25
σ4.0  = 0.5

 = 10

mnkgj.k 4-48: fo"kerk dk xq.kkad ifjdfyr djsa vxj]  fx = 350,
n = 10, ekf/;dk = 38 vkSj izlj.k = 49

gy %

izlj.k2
σ

Me)x3(Skp




1 49
7

38)-3(35


n
fx

x
7

)3(3 


10
350


7
9



= 35 = –1.2857

izlj.k
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mnkgj.k 4-49: ,d vkS|ksfxd fookn ds fuiVkjs ds igys vkSj ckn esa
fuEu rF; ,d= fd, tkrs gSa

igys ckn esa

dkexkjksa dh la[;k------------------- 515 509

ek/; osru ¼#-½------------------------ 49-50 52-75

ekf/;dk osru ¼#-½------------------ 52-80 50-00

osru dk izlj.k ¼#-½-------------- 121 144

fLFkfr dh rqyuk fookn ds fuiVkjs ds igys vkSj ckn dh djsa (a) dqy
osru (b) cgqyd osru (c) vifdj.k (d) C.V. vkSj (e) fo"kerk ds lEcU/k esaA

gy%

fookn ls igys fookn ds ckn

(a) dqy osru

nxΣx 

51550.49 

52.492,25 #.

(a) dqy osru

nxΣx 

50975.52 

75.849,26 #.

(b) cgqyd osru

x23Mez 

)50.49(2)80.52(3 

994.158 

4.59

(b) cgqyd osru

x23Mez 

)75.52(2)50(3 

50.105150 

5.44

(c) vifdj.k (σ)

izlj.k

121

11

(c) vifdj.k (σ)

izlj.k

144

12

(d) fopj.k dk xq.kkad

100
x
σC.V. 

100
50.49

11


%22.22

(d) fopj.k dk xq.kkad

100
x
σC.V. 

100
75.52

12


%75.22
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(e) fo"kerk

σ
Me)x3(Skp




)80.5250.49(3 

11
9.9

11
)3.3(3 





9.0

(e) fo"kerk

σ
Me)x3(Skp




)00.5075.52(3 

12
25.8

12
)75.2(3


6875.0

mnkgj.k 4-50: fuEu ls dkyZ fi;Zlu ds fo"kerk dk xq.kkad ifjdfyr djsa

fo"kerk ds xq.kkad dk izx.ku

mez o"kks± esa ¼Åij½ % 55 50 45 40 35 30 25 20

yksxksa dh la[;k % 32 78 144 259 263 449 494 525

gy % ge lap;h forj.k dks oxZ&varjky esa cnysa

mez ¼o"kks ± esa½ yksxksa dh
la[;k

(x-37.5)/5

C.I. f x d' fd' fd'2

20-25 31 22.5 -3 -93 279

25-30 45 27.5 -2 -90 180

30-35 86 32.5 -1 -86 86

35-40 104 37.5 0 0 0

40-45 115 42.5 +1 +115 115

45-50 66 47.5 +2 +132 264

50-55 46 52.5 +3 +138 414

55-60 32 57.5 +4 +128 512

n = 525  fd' = 244  fd'2 = 1850

uksV % ifjdfYir ek/; = 37.5

c
n
fd'Ax 




8238.393238.25.375
525
2445.37 
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cgqyd oxZ ds fu/kkZj.k ds fy, lewgu fof/k viukbZ tkrh gS

C.I. f1 f2 f3 f4 f5 f6

20-25 31

-----------------76

25-30 45------------------------------------------162

--------------------------------131

30-35 86-------------------------------------------- 235

-------------- 190

35-40 104--------------------------------------------------- 305

------------------------------ 219

40-45 115 -------------------------------------- 285

----------------181

45-50 66------------------------------------------------------227

------------------------------112

50-55 46-------------------------------------------------------------------144

-----------------78

55-60 32

fo'ys"k.k

x 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60

f1 1

f2 1 1

f3 1 1

f4 1 1 1

f5 1 1 1

f6 1 1 1

dqy 1 3 5 4 1

blfy, cgqyd oxZ gS 35&40 uksV % f1 - f2 varj gS

¼dksbZ _.kkRed ifj.kke ugha½

c
)f(f)f(f

)f(f
lz

2101

01 







vifdj.k ,oa fo"kerk

Lo-vf/kxe
ikB~; lkexzh 199

fVIi.kh

5
1118

18355
)115104()86104(

)86104(35 








103.38103.335
29
9035 

c
n
Σfd'

n
Σfdσ

22'









5)46476.0(52381.35
525
224

525
1850 2

2









530781.35216.052381.3 

= 1.81874 ×5 = 9.09369

σ
zxSkp




18923.0
09369.9
7208.1

09369.9
103.388238.39






mnkgj.k 4-51: fuEu forj.k ds fy, dkyZ fi;lZu dk fo"kerk dk xq.kkad
ifjdfyr djsa %

ekfldosru % 600 800 1000 1200 1400 1600

400] ijUrq ls de
foØsrkvksa dh
la[;k %

4 14 33 45 49 50

gy% ge lapÃ forj.k dks oxZ varjky esa ifjofrZr djsaA

fo"kerk ds xq.kkad dk izx.ku

ekfld
osru

yksxksa dh
la[;k 200

900-x

C.I. f x d' fd' fd'2

400-600 4 500 -2 -8 16

600-800 10 f0 700 -1 -10 10

800-1000 19 f1 900 0 0 0

1000-1200 12 f2 1100 +1 +12 12

1200-1400 4 1300 +2 +8 16

1400-1600 1 1500 +3 +3 9

n = 50  fd' = 5  fd'2 = 63

uksV % ifjdfYir ek/; = 900
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c
n
fd'Ax 




92020900200
50
5900 

c
)f(f)f(f

)f(flz
2101

01 



 c

n
Σfd'

n
Σfdσ

22'









200
)1219()1019(

)1019(800 



 200

50
5

50
63 2









200
79

9800 


 200)1.0(26.1 2 

16
1800800  20001.026.1 

5.9125.112800 

200118.120025.1  = 233.61

σ
zxSkp




03354.0
61.223

5.7
61.233

5.912920





4-11 ckmys dk fo"kerk dk xq.kkad (Bowley’s
Coefficient of Skewness)

pw¡fd fi;Zlu ds fo"kerk ds xq.kkad esa ifjdyu ,d Vs<+k vkSj dfBu dk;Z
gS] izks. ckmys us fo"kerk ds xq.kkad prqFkZdksa ij vk/kkfjr izfrikfnr fd;kA ;g
eki Hkh dgykrh gS ^^fo"kerk dk prqFkZd xq.kkad**A ;g ,d Kkr ;FkkFkZ gS fd]

Q3 - Me ≠ Me - Q1 ;k Q3 + Q1 = 2Me ≠ 0------ ;g forj.k esa fo"kerk ds
vfLrRo dk |ksrd gSA blfy, ckmys dk fo"kerk dk xq.kkad lw= :isu Skb ls
|ksfrr fd;k tkrk gS]

13

e13
kb QQ

2MQQ
S






ckmys dk lw= mi;ksxh gS tc (i) 'z' xyr <ax ls ifjHkkf"kr gS (ii) [kqys
oxZ varjky gSa vkSj (iii) oxZ varjky fo"ke gSaA

mnkgj.k 4-52: nks foHkkxksa A vkSj B esa fuEu ekfld fcØh ds lead ls
dkyZ fi;jlu dk fo"kerk xq.kkad vkSj ckmys dk fo"kerk dk xq.kkad Kkr djsaA
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eghuk % tuojh Qjojh ekpZ vizSy ebZ twu tqykbZ vxLr flrEcj vDVwcj
uoEcj fnlEcj ¼fcØh ^000* Vuksa esa½

A: 3 5 10 16 17 18 12 10 7 5 3 2

B: 20 14 8 4 3 1 2 5 7 10 16 18

gy% fo"kerk ds xq.kkad dk izx.ku

Øe
la[;k

A&Jà[kyk
(x- x )

(a)x d d2
Q1 th

4
1n  en dk vkdkj gS

3.25th
4

112



 ok¡ en

Q1 = rhljk en + 0.25 (5-3)
= 3 + 0.25 × 2 = 3.5

1 2 -7 49

2 3 -6 36

3 3 -6 36

4 5 -4 16

5 5 -4 16 (b)
Me th

4
1n 

en dk vkdkj gS

6.5th
2

112



 ok¡ en

Me = 6th en + .5th en

= 7 + 0.5 (10-7)
= 7 + 1.5 = 8.5

6 7 -2 4

7 10 +1 1

8 10 +1 1

9 12 +3 9

10 16 +7 49

11 17 +8 64 (c)
Q3 th

4
13n






  en dk vkdkj gS

9.75th
4

)112(3



 th en

Q 3 = 9th en + 0.75 (16-12)
= 12 + 3 = 15

12 18 +8 81

 x=10
8

 d=0  d2=36
2

9
12
108x 

5.492430.1667
12
362

n
Σdσ

2



273.0
4924.5

5.1
4924.5

)5.89(3
σ

)Mx3(
S e

kp 







5.315
)5.8(25.315

QQ
M2QQ

S
13

e13
kb 
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1304.0
5.11
5.1

5.11
175.18




 ¼uksV% cgqyd xyr&ifjHkkf"kr gS½

Øe la[;k B Js.kh

(x- x )
(a)x d d2

Q1 th
4

1n 
en dk vkdkj gS

3.25th
4

112



 th en

Q1 = rhljk en + 0.25 (4-3)
= 3 + 0.25 = 3.25

1 1 -8 64

2 2 -7 619

3 3 -6 36

4 4 -5 25

5 5 -4 16 (b)
Me th

2

1n 
en dk vkdkj gS

6.5th
2

112



 ok¡ en

Me = 6th en + 0.5 (8-7)
= 7 + 0.5 × 1 = 7 + 0.5 = 7.5

6 7 -2 4

7 8 -1 1

8 10 +1 1

9 14 +5 25

10 16 +7 49 (c)
Q3 th

4

13n







 
en dk vkdkj gS

9.75th
4

)112(3



 ok¡ en

Q 3 = 9th en + 0.75 (16-14)
= 14+0.75(2)=14+1.5=15.5

11 18 +9 81

12 20 +11 121

 x = 108  d = 0  d2 = 472

9
12
108x 

2716.63333.39
12
472

n
Σdσ

2



7175.0
2716.6

5.4
2716.6

)5.1(3
2716.6

)5.79(3
σ

)Mx3(
S e

kp 







25.12
1575.18

25.35.15
)5.7(225.35.15

QQ
M2QQ

S
13

e13
kb













306.0
25.12
75.3



¼uksV % cgqyd xyr-ifjHkkf"kr gS½
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mnkgj.k 4-53: fuEu ls prqFkZd fopyu vkSj fo"kerk dk xq.kkad izxf.kr
djsa %

lkIrkfgd etnwjh ¼#-½ 4-8 8-12 12-16 16-20 20-24 24-28 28-32 32-36 36-40

dkexkjksa dh la[;k 6 10 18 30 15 12 10 6 2

gy %

fo"kerk ds xq.kkad dk izx.ku

lkIrkfgd etnwjh dkexkjksa dh la[;k

C.I. f C.f.
(a) Q1 th

4

n
en dk vkdkj gS

th
4

109
 en = 27.25 ok¡ en

;g 34 c.f. esa iM+rk gS

34 c.f. ds fo#) (12-16) Q1 oxZ gS

Q1 c
f

m
2

n

l 




4
18

1625.27
12 




18

45
124

18

25.11
12 

= 12 + 2.5 = 14.5

4-8 6 6

8-12 10 16

(l) 12-16 18f 34 (m)

(l) 16-20 30f 64 (m) ←

20-24 15 79 ←

(l) 24-28 12f 91 (m) ←

28-32 10 101

32-36 6 108

36-40 2 109

n = 109

(b) Me vkdkj gS th
2
n

en dk

th
2

109
 en = 54.5 ok¡ enA ;g 64 c.f. esa iM+rk gSA

64 c.f. ds fo#) (16-20) ekf/;dk oxZ gS

Me c
f

m
2
n

l 




733.216
30
82164

30
5.20164

30
345.5416 




= 18.733
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(c) Q3, th
4

3n
en dk vkdkj gS

th
4

)109(3
 en = 81.27th enA ;g 91 c.f. esa iM+rk gSA

91 c.f. ds fo#) (24-28) Q3 oxZ gS

Q1 c
f

m
4

3n

l 




12
11244

12
75.2244

12
7975.8124 




= 24 + 0.9167 = 24.9167

(1) prqFkZd fopyu (2) fo"kerk dk xq.kkad

Q.D.
2

QQ 13 

2
5.149167.24 



2
4167.10



2084.5

Skb
13

e13

QQ
M2QQ






5.149167.24
)733.18(52.149167.24






4167.10
9507.1

4167.10
466.374167.39






18727.0

mnkgj.k 4-54: uhps fn, x, lead ls ckmys dk fo"kerk dk xq.kkad
ifjdfyr djsa %

e/;-cUnq % 35 45 55 65 75 85 95

vkof̀Ùk % 1 3 11 21 43 32 9

gy % e/;&fcUnqvksa dks oxZ vUrjkyksa esa ifjofrZr fd;k tkrk gS nks
e/;&fcUnqvksa ds chp ds orZeku varjky esa (10) esa 1@2 ls tksM+dj
vkSj ?kVkdjA





  )10(

2
135 ls 



  )10(

2
135 ........(30-40).......(40-50)........(50-60)

vkfnA
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fo"kerk ds xq.kkad dk izx.ku

C.I. f C.f. (a) Q1, th
4
n en dk vkdkj gS

th
4

120
 en = 30th en

;g 36 c.f. esa iM+rk gS

36 c.f. ds fo#) (60-70) Q1 oxZ
gS

30-40 1 1

40-50 3 4

50-60 11 15 (m)

(l) 60-70 21 (f) 36 (m) ←

(l) 70-80 43 (f) 79 (m) ←

(l) 80-90 32 (f) 111 ←

90-100 9 120

n = 120

Q1 c
f

m
4
n

l 




10
21
156010

21
15306010

21

15
4

120

60 







1429.671429.760
21

15060 

(b) Me, th
2
n

en dk vkdkj gS

th
2

120
 en = 60 ok¡ enA ;g 79 c.f. esa iM+rk gSA

79 c.f. ds fo#) (70-80) ekf/;dk oxZ gS

Me c
f

m
2
n

l 




10
43
247010

43
36607010

43

36
2

120

70 







5814.755814.570
43

24070 

(c) Q3, th
4

3n
en dk vkdkj gS

th
4

)120(3
 en = 90ok¡ enA ;g III c.f. esa iM+rk gSA

III c.f. ds fo#) (80-90) Q3 oxZ gS
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Q3 c
f

m
4

3n

l 




10
32
118010

32
79908010

32

79
4

)120(3

80 







4375.834375.380
32

11080 

(d) fo"kerk dk xq.kkad

Skb
13

e13

QQ
M2QQ






2946.16
1628.15158.150

1429.674375.83
)5814.75(21429.674375.83 







03577.0
2946.16
5828.0






mnkgj.k 4-55: fuEu forj.k ls ckmys ds fo"kerk dk xq.kkad ifjdfyr
djsaA

vad ¼ls de½ % 10 20 30 40 50 60

Nk=ksa dh la[;k % 5 12 22 36 48 52

gy% ge lapÃ forj.k dks oxZ varjky esa ifjofrZr djsa %

fo"kerk ds xq.kkad dk izx.ku

vad Nk=ksa dh
la[;k

C.I. (f) C.f. (a) Q1, th
4
n en dk vkdkj gS

th
4

52
 en = 13th en

;g 22 c.f. esa iM+rk gS

22 c.f. ds fo#) (20-30) Q1 oxZ
gS

0-10 5 5

10-20 7 12 (m)

20-30 10 (f) 22 (m) ←

(l) 30-40 14 (f) 36 (m) ←

(l) 40-50 12 (f) 48 ←

(l) 50-60 4 52

n = 52
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Q1 c
f

m
4
n

l 




2112010
10

12132010
10

12
4

52

20 







(b) Me, th
2
n en dk vkdkj gS

th
2

52
 en = 26 ok¡ enA ;g 36 c.f. esa iM+rk gSA

36 c.f. ds fo#) (30-40) ekf/;dk oxZ gS

Me c
f

m
2
n

l 




10
14
43010

14
22263010

14

22
2

52

30 







8571.328571.230
14
4030 

(c) Q3, th
4

3n
en dk vkdkj gS

th
4

)52(3
 = 39th enA ;g 48 c.f. esa iM+rk gSA

48 c.f. ds fo#) (40-50) Q3 oxZ gS

Q3 c
f

m
4

3n

l 




10
12
34010

12
36394010

12

36
4

)52(3

40 







5.425.240
12
3040 

(d) Skb
13

e13

QQ
M2QQ






5.21
7142.655.63

215.42
)8571.32(2215.42 







10299.0
5.21

2142.2
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mnkgj.k 4-56: fuEu lead ls fo"kerk dh mi;qDr eki Kkr djsa %

mez ¼ls uhps½% 10 10-15 15-20 20-25 25-30 30-35 35-40 40 vkSj
Åij

deZpkjh % 15 28 39 95 50 24 16 8

gy % oxZ vUrjky [kqys fljs okys gSaA blfy, gesa ckmys ds fo"kerk dk
xq.kkad dk iz;ksx djuk pkfg,A

fo"kerk ds xq.kkad dk izx.ku

mez

C.I.
deZpkjh

f C.f.

(a) Q1, th
4
n

en dk vkdkj gS

th
4

275
en = 68.75th en

;g 82 c.f. esa iM+rk gS

82 c.f. ds fo#) (15-20) Q1 oxZ
gS

10 ls uhps 15 15

10-15 28 43 (m)

(l) 15-20 39 (f) 82 (m)

(l) 20-25 95 (f) 177 (m) ←

(l) 25-30 50 (f) 227
←

30-35 24 251

35-40 16 267

40 ls Åij 8 275

n = 275

Q1 c
f

m
4
n

l 




5
39

75.25155
39

4375.68155
39

43
4

275

15 







3013.183013.315
39

75.12815 

(b) Me, th
2
n

en dk vkdkj gS

th
2

275
 en = 137.50th enA ;g 177 c.f. esa iM+rk gSA

177 c.f. ds fo#) (20-25) Me oxZ gSA
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Me c
f

m
2
n

l 




5
95

5.55205
95

8250.137205
95

m
2

275

20 







9211.229211.220
95

5.27720 

(c) Q3 vkdkj gS th
4

3n
en

th
4

)275(3
 en = 206.25th enA ;g 227 c.f. esa iM+rk gSA

227 c.f. ds fo#) (25-30) Q3 oxZ gS

Q3 c
f

m
4

3n

l 




5
50

17725.206255
50

177
4

)275(3

25 







925.27925.225
10

25.29255
50

25.2925 

(d) Skb
13

e13

QQ
M2QQ






6237.9
8422.452263.46

3013.18925.27
)9211.22(23013.18925.27 







03991.0
6237.9
3841.0



mnkgj.k 4-57: fuEu forj.k ls fo"kerk ds mi;qDr eki dks ifjdfyr
djsaA

ekfld vk;
#. % 10

0
rd

10
1-

15
0

15
1-

20
0

20
1-

30
0

30
1-

50
0

50
1-

75
0

75
1-

10
00

10
00

v
kSj

Å
ij

vkof̀Ùk% 9 51 120 240 136 33 9 2

gy% oxZ varjky [kqys fljs okys vkSj vleku gSaA blfy, ckWmys dk
fo"kerk dk xq.kkad mi;qDr eki gSA vUrosZ'kh oxZ varjky cfgosZ'kh oxZ varjky
esa ifjofrZr dh tkrh gSaA
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fo"kerk ds xq.kkad dk izx.ku

ekfld vk;

C.I.
vkof̀Ùk

f C.f.

100 rd 9 9

100.5-150.5 51 60 (m)

(l) 150.5-200.5 (f) 120 180 (m) ←

(l) 200.5-300.5 (f) 240 420 (m) ←

(l) 300.5-500.5 (f) 136 556 ←

500.5-700.5 33 589

750.5-1000.5 9 598

1000.5 vkSj Åij 2 600

n = 600

(a) Q1, th
4
n

en dk vkdkj gS

th
4

600
 en = 150th enA ;g 180 c.f. esa iM+rk gSA

180 c.f. ds fo#) (150.5-200.5) Q1 oxZ gSA

Q1 c
f

m
4
n

l 




50
120

1601505.15050
120

60
4

600

5.150 







1885.375.150
120
45005.15050

120
905.150 

(b) Me vkdkj gS th
2
n en dkA

th
2

600
 en = 300th enA ;g 420 c.f. esa iM+rk gSA

420 c.f. ds fo#) (200.5-300.5) ekf/;dk oxZ gS

Me c
f

m
2
n

l 
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100
240

1803005.200100
240

180
2

600

5.200 







5.250505.200
240

120005.200100
240
1205.200 

(c) Q3 vkdkj gS th
4

3n
en dkA

th
4

)600(3
 en = 450ok¡ enA ;g 556 c.f. esa iM+rk gSA

556 c.f. ds fo#) (300.5–500.5) Q3 oxZ gSA

Q3 c
f

m
4

3n

l 




200
136

4204505.300200
136

420
4

)600(3

5.300 







136
60005.300200

136
305.300 

6177.34411765.445.300 

(d) Skb
13

e13

QQ
M2QQ






6177.156
5016177.532

1886177.344
)5.250(21886177.344 







20188.0
6177.56
6177.31



mnkgj.k 4-58: fuEufyf[kr forj.k ls fo"kerk dh mi;qDr eki Kkr djsaA

mez ¼o"kks± esa½:

20
l
su

hp
s

20
-2

5

25
-3

0

30
-3

5

35
-4

0

40
-4

5

45
-5

0

50
v
kSj

Å
ij

deZpkfj;ksa dh
la[;k:

113 129 146 160 212 194 145 121

gy % oxZ varjky [kqys fljs okys gSaA blfy, ckmys dk fo"kerk dk xq.kkad
mi;qDr eki gSA
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fo"kerk ds xq.kkad dk izx.ku

mez ¼o"kks ± esa½ C.I. deZpkjh (f) C.f.

20 ls uhps 113 113

20-25 129 242 (m)

(l) 25-30 146 (f) 348 ←

30-35 160 548 (m)

(l) 35-40 212 (f) 760 (m) ←

(l) 40-45 194 (f) 954

45-50 145 1099

50 vkSj Åij 121 1220

n = 1220

(a) Q1, th
4
n

en dk vkdkj gS

th
4

1220
 en = 305th enA ;g 388 c.f. esa iM+rk gSA

388 c.f. ds fo#) (25-30) Q1 oxZ gSA

Q1 c
f

m
4
n

l 




5
146

242305255
146

242
4

1220

25 







1575.271575.225
146
315255

146
6325 

(b) Me th
2
n

en dk vkdkj gSA

th
2

1220
 en = 610th enA ;g 760 c.f. esa iM+rk gSA

760 c.f. ds fo#) (35-40) ekf/;dk oxZ gSA

Me c
f

m
2
n

l 
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5
210

548610355
212

548
2

1220

35 







4623.364623.135
212
310355

212
6235 

(c) Q3 th
4

3n
en dk vkdkj gS

th
4

)1220(3
 en = 915th enA ;g 954 c.f. esa iM+rk gSA

954 c.f. ds fo#) (40-50) Q3 oxZ gSA

Q3 c
f

m
4

3n

l 




5
194

760915405
194

760
4

)1220(3

40 







9948.439948.340
194
775405

194
15540 

(d) Skb
13

e13

QQ
M2QQ






8373.16
9246.721523.71

1575.279948.43
)4623.36(21575.279948.43 







10526.0
8373.16
7723.1



mnkgj.k 4-59: fuEu dk fo"kerk dk prqFkZd xq.kkad ifjdfyr djsaA

e/;&fcUnq % 10 20 30 40 50 60 70 80 90 100

vkof̀Ùk % 2 9 11 14 20 24 20 16 5 2

gy% e/; fcUnq oxZ varjky esa ifjofrZr dh tkrh gS nks e/;&fcUnqvksa ds
chp orZeku varjky esa 1@2 tksM+dj vkSj ?kVkdjA





  )10(

2
110 ls 



  )10(

2
110 .......5-15.......15-25.......25-35 vkfnA
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fo"kerk ds xq.kkad dk izx.ku

C.I. f C.f.

5-15 2 2

15-25 9 11

25-35 11 22 (m)

(l) 35-45 14 (f) 36 ←

45-55 20 56 (m)

(l) 55-65 24 (f) 80 (m) ←

(l) 65-75 20 (f) 100

75-85 16 116 ←

85-95 5 121

95-100 2 123

n = 123

(a) Q1, th
4
n en dk vkdkj gS

th
4

123
 en = 30.75th enA ;g 36 c.f. esa iM+rk gSA

36 c.f. ds fo#) (35-45) Q1 oxZ gSA

Q1 c
f

m
4
n

l 




10
14
83510

14
2275.303510

14

22
4

123

35 







7143.407143.535
14
8035 

(b) Me vkdkj gS th
2
n en dkA

th
2

123
 en = 61.50th enA ;g 80 c.f. esa iM+rk gSA

80 c.f. ds fo#) (55-65) ekf/;dk oxZ gSA

Me c
f

m
2
n

l 
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10

24
5.55510

24
565.615510

24

56
2

123

55 







2917.572917.255
24
5555 

(c) Q3, th
4

3n
en dk vkdkj gS

th
4

)123(3
 en = 92.25th enA ;g 100 c.f. esa iM+rk gSA

100 c.f. ds fo#) (65-75) Q3 oxZ gSA

Q3 c
f

m
4

3n

l 




10
20

8025.926510
20

80
4

)123(3

65 







125.71125.665
20

5.1226510
20

25.1265 

(d) Skb
13

e13

QQ
M2QQ






4107.30
5834.1148393.111

7143.40125.71
)2197.57(27143.40125.71 







0902.0
4107.30
7441.2



mnkgj.k 4-60: prqFkZdksa dk iz;ksx dj] fuEu forj.k ds fy, fo"kerk dh
eki Kkr djsaA

okf"kZd fcØh
¼^000*½ #-

izfr"Bkuksa dh
la[;k

okf"kZd fcØh
¼^000*½ #-

izfr"Bkuksa dh
la[;k

20 ls de 30 70 ls de 644

30 ls de 225 80 ls de 650

40 ls de 465 90 ls de 665

50 ls de 580 100 ls de 680

60 ls de 634 & &
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gy% pw¡fd iwjh J̀a[kyk esa 10 dk oxZ&vUrjky gS] igyk oxZ&vUrjky
10&20 fy;k tkuk pkfg,A ge ^ls de* vkof̀Ùk;ksa dks vkof̀Ùk;ksa esa ifjofrZr
djsaA

fo"kerk ds xq.kkad dk izx.ku

okf"kZd fcØh ¼^000* #.½
C.I.

izfr"Bkuksa dh la[;k

f C.f.

10-20 30 30

(l) 20-30 195 (f) 225 (m) ←

(l) 30-40 240 (f) 465 (m) ←

(l) 40-50 115 (f) 580 ←

50-60 54 634

60-70 10 644

70-80 6 650

80-90 15 665

90-100 15 680

n = 680

(a) Q1, th
4
n en dk vkdkj gS

th
4

680
 en = 170th enA ;g 225 c.f. esa iM+rk gSA

225 c.f. ds fo#) (20-30) Q1 oxZ gSA

Q1 c
f

m
4
n

l 




10
195
1402010

195
301702010

195

30
4

680

20 







179487.27179487.720
195
140020 
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(b) ekf/;dk th
2
n

en dk vkdkj gSA

th
2

680
 en = 340th enA ;g 465 c.f. esa iM+rk gSA

465 c.f. ds fo#) (30-40) ekf/;dk oxZ gSA

Me c
f

m
2
n

l 




10
240

2253403010
240

225
2

680

30 







79167.3479167.43010
240
11530 

(c) Q3, th
4

3n
en dk vkdkj gS

th
4

)680(3
 en = 510th enA ;g 580 c.f. esa iM+rk gSA

580 c.f. ds fo#) (40-50) Q3 oxZ gSA

Q3 c
f

m
4

3n

l 




10
115

4655104010
115

465
4

)680(3

40 







913.43913.340
115
4504010

115
4540 

(d) Skb
13

e13

QQ
M2QQ






179487.27913.43
)79167.34(2179487.27913.43






090187.0
733513.16

509147.1
733513.16

58334.69092487.71





mnkgj.k 4-61: ,d vkof̀Ùk forj.k esa] fo"kerk dk xq.kkad] prqFkZd ij
vk/kkfjr 0-6 gSA vxj fuEu vkSj Åijh prqFkZd dk ;ksxQy 100 gS vkSj
ekf/;dk 38 gS] fuEu prqFkZd vkSj Åijh prqFkZd dk eku Kkr djsaA
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gy%

fo"kerk ds xq.kkad dk izx.ku

Skb
13

e13

QQ
M2QQ





100QQ 13 

13 QQ
2(38)1006.0




1402Q
40QQ

3

13




40
6.0

24
6.0

76100QQ 13 


 70Q3 

Åijh prqFkZd = 70 Q3 ds ewY; dks izfrLFkkfir dj

Q3 + Q1 = 100

fuEu prqFkZd = 30 100Q70 1 

70100Q1 

30Q 

mnkgj.k 4-62: ,d forj.k esa nks prqFkZdksa ds chp dk varj 8] vkSj
mudk ;ksxQy 22 gS vkSj ekf/;dk 10-5 gSA fo"kerk dk xq.kkad Kkr djsaA

gy %

fo"kerk ds xq.kkad dk izx.ku

22QQ 13  Skb
13

e13

QQ
M2QQ






302Q
8QQ

3

13




7-15
)5.10(2715 



15Q3 
8
1

8
21-22



= 0.125

Q3 ewY; dks izfrLFkkfir djsa

Q3 + Q1 = 22

70 + Q1 = 22

Q1 = 22 - 15

Q1 = 7
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mnkgj.k 4-63: ,d forj.k ds fy, ckmys dk fo"kerk dk xq.kkad &0-36
gS] Q1 8.6 gS vkSj ekf/;dk 12-3 gSA mPp prqFkZd dk ewY; Kkr djsaA

gy%

Skb
13

e13

QQ
M2QQ






6.8Q
)3.12(26.8Q

36.0
3

3






6.246.8Q)6.80.36(Q 33 

6.246.8Q096.3Q0.36 33 

096.36.246.8Q1.36 3 

696.276.8Q1.36 3 

096.19Q1.36 3 

04.14Q3 

viuh izxfr tk¡fp, (Check Your Progress)

1- foLrkj vUrj gS _________ ewY; vkSj _________ ewY; ds chpA

¼d½ lcls NksVs] lcls cM+s ¼[k½ lcls cM+s] lcls NksVs

¼x½ vk/ks cM+s] vk/ks NksVs ¼?k½ buesa ls dksbZ ugha

2- de fcljk forj.k gS _________ le:iA

¼d½ vf/kd ¼[k½ de

¼x½ le ¼?k½ buesa ls dksbZ ugha

3- vf/kd fc[kjk forj.k gS _________ le:iA

¼d½ vf/kd ¼[k½ le

¼x½ de ¼?k½ buesa ls dksbZ ugha

4- prqFkZd fopyu gS varj dk vk/kk mPp prqFkZd vkSj _________ prqFkZd
ds chpA

¼d½ fuEu ¼[k½ mPp

¼x½ chp ¼?k½ vfUre
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5- izeki fopyu gS fopyu ds oxks± ds ;ksxQy dk _________A

¼d½ ?kuewy ¼[k½ lekuqikrh

¼x½ O;qRØekuqikrh ¼?k½ oxZewy

6- fo"kerk |ksfrr djrh gS_________ dk foijhrA

¼d½ fo"kerk ¼[k½ lerk

¼x½ lefefr ¼?k½ buesa ls dksbZ ugha

7- ,d fo"ke forj.k esa MeX , vkSj Z _________ ugha gksrs gSA

¼d½ lekuqikrh ¼[k½ O;qRØekuqikrh

¼x½ laikrh ¼?k½ blesa ls dksbZ ugha

8- ddqnrk eki gS_________ vkof̀Ùk forj.k dkA

¼d½ cgqyd ¼[k½ vkSlr

¼x½ e/;rk ¼?k½ e/; ds

9- 'kh"kZ oØ yEcs fljs ds lkFk dgykrk gS_________A

¼d½ xksykdkj ¼[k½ vk;rkdkj

¼x½ oxZ ¼?k½ f'k[kjkdkj

10- likV oØ NksVs fljs ds lkFk dgykrk gS _________A

¼d½ 'kwU; ¼[k½ bZdkbZ

¼x½ lekuqikrh ¼?k½ likV

11- lkekU; oØ dgykrk gS _________A

¼d½ izlkekU; oØ ¼[k½ ;knf̀PNd

¼x½ vlkekU; ¼?k½ buesa ls dksbZ ugha

12- ,d leferh; forj.k esa lHkh fo"ke vk?kw.kZ cjkcj gSa&

¼d½ ,d ¼[k½ nks

¼x½  ¼?k½ 'kwU; ds

13- ,d izlkekU; oØ esa 2 d ewY; cjkcj gS_________A

¼d½ 3 ds ¼[k½ 2 ds

¼x½ 1 ds ¼?k½ 4 ds



vifdj.k ,oa fo"kerk

Lo-vf/kxe
ikB~; lkexzh 221

fVIi.kh

4-12 viuh izxfr tk¡fp, iz'uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼[k½ 8- ¼d½

2- ¼d½ 9- ¼?k½

3- ¼x½ 10- ¼?k½

4- ¼d½ 11- ¼d½

5- ¼?k½ 12- ¼?k½

6- ¼?k½ 13- ¼d½

7- ¼x½

4-13 lkjka'k (Summary)

vifdj.k ds eki ¼fopj.krk½ ^f}rh; Lrj ds vkSlr* (Averages of second
order) gSaA f}rh; Lrj dk vkSlr] og vkSlr gS tks Js.kh ds lHkh varjksa ls mu
enksa dk vkSlr gSA bu varjksa ;k fopyuksa dk vkSlr fudkyus esa] mudh
vfu;ferrk,a gVk nh tkrh gSa vkSj voueu (Depression) dk izfrfuf/k vad
ifj.kkeLo:i feyrk gSA

in vifdj.k (Dispersion) ;k fopj.k (Variation) ;k fopyu
(Deviation) dk v/;;u fd;k tkrk gS nks ekiksa& fujis{k (Absolute) vkSj
lkis{k (Relative) ds lanHkZ esaA lkis{k eki vuqikrksa ;k izfr'kr esa vfHkO;Dr dh
tkrh gS vkSj os rqyukRed v/;;u ds mi;qDr gksrs gSaA

,d vkn'kZ vifdj.k ds eki ds vfHky{k.k&

(i) bls n<̀+r ls ifjHkkf"kr gksuk pkfg,A

(ii) bls ifjdfyr djus vkSj le>us esa vklku gksuk pkfg,A

(iii) bls lHkh izs{k.kksa ij vk/kkfjr gksuk pkfg,A

(iv) bls vkxs ds xf.krh; fu:i.k ds fy, lgt vuqxkeh gksuk pkfg,A

(v) bls izfrn'kks ± ds mPpkopu ls de ls de izHkkfor gksuk pkfg,A

(vi) bls pje izs{k.kksa ls vf/kd izHkkfor ugha gksuk pkfg;sA

vifdj.k ds eki

vifdj.k ds fofHkUu eki gSa&

(i) foLrkj (Range): foLrkj vifdj.k ds lHkh ekiksa esa lcls ljy
gSA ;g ifjHkkf"kr fd;k tkrk gS forj.k ds nks pje izs{k.kksa ds chp ds vUrj
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ds :i esaA blfy, foLrkj minmax XX  lcls cM+k izs"k.k vkSj ,min SX 

pj ewY;ksa dk lcls NksVk izs{k.k

oxhZd—r] vkof̀Ùk forj.k dh fLFkfr esa ¼fofPNUu ewY;ksa ds fy,½ ;k lrr
vkof̀Ùk forj.k] foLrkj dks ifjHkkf"kr fd;k tkrk gS lcls cM+s oxZ dh mPp
lhek vkSj lcls NksVs oxZ dh fuEu lhek ds chp ds varj lsA

,d vkn'kZ vifdj.k ds eki ds vfHky{k.kksa ds vuqlkj foLrkj esa dbZ
dfe;k¡ gSa] blds ckotwn vifjd.k ds eki ds rkSj ij bldk vuqiz;ksx dbZ {ks=ksa
esa gS tgk¡ lead esa NksVs fopj.k gSa tSls& LVkWd cktkj ds mrkj-p<+ko] eqnzk nj
vkSj fofue; nj ds fopj.k esaA ekSle foHkkx }kjk ekSle iwokZuqeku esa [kkldj
rkiØe ifjorZu tkuus esaA

2- prqFkZd fopyu ;k v)Z vUr% prqFkZd Js.kh foLrkj (Quartile
Deviation or Semi Interquartile Range)

;g fopyu dh eki gS] tks Åijh prqFkZd Q3 vkSj fupyh prqFkZd Q1 ij
vk/kkfjr gSA

v)Z-vUr% prqFkZd foLrkj = Q3 - Q1

prqFkZd fopyu izkIr fd;k tkrk gS vUr% prqFkZd foLrkj dh 2 ls Hkkx
nsdj vkSj blfy, v)Z vUr% prqFkZd foLrkj Hkh dgykrh gS] blfy,

prqFkZd fopyu (Q.D.) =
2

13 QQ 

dBksjrk ls dgsa rks prqFkZd fopyu flQZ LFkSfrd ek/; gS vkSj ek/; ds
pkjksa vksj fNrjko ugha n'kkZrh gSA blfy, dqN lkaf[;dhfon Js;Ldj le>rs gSa
dguk fd ;g foHkktu dk eki gS vifdj.k dh eki dh vis{kkA

3- ek/; fopyu ;k vkSlr fopyu (Mean Deviation or Average
Deviation)

vHkh rd nks vifdj.kksa ds ekiksa dh tks ppkZ gqbZ gS viz. foLrkj vkSj
prqFkZd fopyu lHkh izs{k.kksa ij vk/kkfjr ugha gS vkSj os vkSlr ls izs{k.kksa ds
fc[kjko dks iznf'kZr ugha djrs gSa vkSj bl rjg Js.kh dh cukoV dks iwjh rjg
utjvankt dj nsrs gSa ek/; fopyu ;k vkSlr fopyu bu nksuksa dfe;ksa dks nwj
dj nsrk gSA vifdj.k dh ;g eki izkIr fd;k tkrk gS dsUnzh; izof̀Ùk dh ,d
eki ls fn, ewY;ksa ds fopyuksa dk vkSlr ¼lekUrj ek/;½ fudkydjA

ek/; fopyu dk izx.ku (Computation of Mean Deviation)

vxj nXXX 21, fn, x, izs{k.k gSa rc ek/; fopyu (M.D.) ,d ek/;

ls ¼dgsa½] fn;k tkrk gSA

M.D. (vkSlr A ls) = d
n

Ax
n


1||1
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tgk¡ |||| Axd  bls i<+s ekikad ),( Ax  ekikad (Modulus) ewY; ;k
fujis{k ewY; fopyu dk ¼_.kkRed fpUg dh mis{kk djus ds ckn½ AXd 
vkSj Σ bu fujis{k fopyuksa dk ;ksx gS vkSj A dksbZ vkSlr ek/;e (M), e/;dk
(Md) vkSj cgqyd (Mo) gSA

4- izeki fopyu (Standard Deviation)

^izeki fopyu* fopyuksa ds oxks± ds ;ksxQy dk oxZewy gSa mudh la[;k ls
foHkkftr djus ds cknA ;g ^ek/; =qfV fopyu*] ^ek/; oxZ =qfV fopyu* ;k
^oxZewy ek/; oxZ fopyu* Hkh dgykrk gSA ;g fopj.k dk f}rh; vk?kw.kZ gS
pw¡fd fopyuksa ds oxks± dk ;ksxQy ek/; ls U;wure gksrk gS] fopyu flQZ ek/;
ls fy, tkrs gSa ¼uk fd ekf/;dk ;k cgqyd ls½A

izeki fopyu lHkh fopyuksa dk ek/; ls oxZewy&ek/;&oxZ vkSlr gSA ;g
izks0 dkyZ fi;jlu }kjk 1983 esa izfrikfnr fd;k x;k vkSj ;g '' ¼flxek½ ls
|ksfrr fd;k tkrk gSA

A. O;fDrxr voyksdu

n
d 2

 ;k
n

cx 2)5(  - - - - - fujis{k eki

fopj.k dk xq.kkad 100
x


- - - - - - - - - -vkisf{kd eki

B. fofPNUu vkSj lrr Js.kh

n
fd 2

 ;k
n

xxf 2)(  - - - - - fujis{k eki

fopj.k dk xq.kkad 100
x


- - - - - - - - - -vkisf{kd eki

I. fo"kerk (Skewness)

fo"kerk dk vFkZ gS ^?kqeko* ;k ^,saBu* ;k ^lh/kh ugha gksuk*A fo"kerk
vifdj.k dk ifj"d̀r eki gSA ;g eki ?kqeko dh ek=k nsrk gS ftlls gesa
forj.k dh vk—fr dh Li"V rLohj feyrh gSA ;g vk/kkj iznku djrk gS
ftlls fofHkUu forj.kksa dk varj igpkuk tk ldrk gSA ;g fopj.k dh fn'kk
ls lacaf/kr gS vkSj gesa crkrk gS fd forj.k lefefr (symmetry),
¼?k.Vkdkj½ ;k le:irk ;k ,d:irk ls fdruh nwj gSA

fo"kerk lefefr ds foijhr dks |ksfrr djrk gS vkSj forj.k ds oØ ds
vkdkj ls lacaf/kr gSA bldk vFkZ gS fd lHkh vleferh; forj.k fo"ke gS
tks ,d rjQ vf/kd mHkjk gksrk gS nwljh rjQ dh rqyuk esaA fo"kerk dh eki
flQZ fo"kerk ds foLrkj lhek dks gh lwfpr ugha djrh gS vfirq fn'kk HkhA
fo"kerk /kukRed ;k _.kkRed gks ldrh gSA
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II. fo"kerk dk dkyZ fi;lZu dk xq.kkad (Karl Pearsons coefficient of
Skewness)

dkyZ fi;jlu us fo"kerk ds vkisf{kd eki ds fy, lw= dk mi;ksx fd;k
gSA blfy, lw= ^^dkyZ fi;lZu dk fo"kerk dk xq.kkad** tkuh tkrh gSA ;g
forj.k ds ek/; vkSj cgqyd ds chp varj ij vk/kkfjr gS tks izeki fopyu ls
foHkDr gksrh gSA ;g lw= :i ls 'SKP' ls |ksfrr gksrh gSA

(i)


ZxSKP


 - - - - - - - tc Z Li"V :i ls ifjHkkf"kr

(ii)










x2M3X)x2Me3(x
S e

KP - - - - -tc Z xyr ifjHkkf"kr

uksV% (a) tc Z Li"V :i ls ifjHkkf"kr gS] lw= (i) dh fLFkfr esa] mÙkj
lkekU;r% $1 vkSj &1 ds chp iM+rk gSA

(b) tc Z xyr ifjHkkf"kr gS lw= (ii) dh fLFkfr esa] mÙkj $3 vkSj &3 ds
chp iM+rk gSA

4-14 eq[; 'kCnkoyh (Key Terminology)

 vifdj.k% Dispersion

 fo"kerk% Skewness

 foLrkj% Range

 prqFkZd fopyu% Quartile Deviation

 ek/; fopyu% Mean Deviation

 izek.k fopyu% Standard Deviation

 fopj.k ds xq.kkad% Coefficient of Variation

 voueu% Depression

 LFkSfrd% Positional

4-15 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- forj.k dks ekius dk mís'; D;k gS\

2- foLrkj dh dksbZ nks lhek,a crk,aA

3- ek/; fopyu ds fdUgha nks nks"kksa dk mYys[k djsaA
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4- izeki fopyu dks ifjHkkf"kr djsaA

5- prqFkZd fopyu ds dksbZ nks xq.k crk,aA

6- vki ^foLrkj* ls D;k le>rs gSaA

7- fo"kerk D;k gS\

8- fo"kerk ds fdUgha nks ijh{k.kksa dk mYys[k djsaA

9- ,d Js.kh esa dc fo"kerk mifLFkr gS\

10- vki ^ddqnrk* ls D;k le>rs gSa\

11- vk?kw.kZ dks ifjHkkf"kr djsaA

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- ,d forj.k esa fuEu lwpuk nh xbZ gS %

vf/kd ewY; = 60

foLrkj dk xq.kkad = 0.6

foLrkj vkSj U;wure ewY; Kkr djsaA

2- nks Jsf.k;ksa dk fopj.k dk xq.kkad 66% vkSj 80% gS] vkSj mudk
izeki fopyu Øe'k% 20 vkSj 16 gSaA mudk lekUrj ek/; Kkr djsaA

3- fuEufyf[kr forj.k ls ek/; ls ek/; fopyu izxf.kr djsaA

C.I. 140-150 150-160 160-170 170-180 180-190 190-200

f 4 6 10 18 9 3

4- fuEu lead ls prqFkZd fopyu vkSj mldk xq.kkad ifjdfyr djsa %

vad ¼ls T;knk½ 0 10 20 30 40 50 60 70

Nk=ksa dh la[;k 150 142 130 100 72 30 12 4

5- fuEu lead ls dkyZ fi;lZu dk fo"kerk dk xq.kkad izxf.kr djsa %

25] 15] 23] 40] 27] 25] 23] 25] 20

6- fuEu forj.k ls ckmys dk fo"kerk dk xq.kkad Kkr djsa %

e/; eku % 15 20 25 30 35 40

vkof̀Ùk % 30 26 25 24 20 21

7- ,d fu;af=r fo"ke forj.k esa] ek/; gS 5 #. vkSj ekf/;dk gS 14 #.
vxj fopj.k dk xq.kkad 30% gS] fi;lZu ds fo"kerk dk xq.kkad Kkr
djsa
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8- 'ksIiMZ ds la'kks/ku ij ,d fVIi.kh fy[ksaA dc ;g ddqnrk ds fy,
iz;qDr gksrk gS] mYys[k djsaA

9- ek/; ls vk?kw.kZ Kkr djsa vkSj ddqnrk fuEu forj.k ls %

C.I. : 0-10 10-20 20-30 30-40 40-50

f : 10 20 40 20 10

10- vkof̀Ùk forj.k dk ddqnrk Kkr djsa] vxj bldk pkj vk?kw.kZ fcUnq
4 ls gSa Øe'k% 1-5] 17] &30 vkSj 108A

4-16 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal vkSj fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta & S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamental of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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v/;k; 5 dky Js.kh fo'ys"k.k
(Time Series Analysis)

Lakjpuk (Structure)

5-0 ifjp;

5-1 mís';

5-2 ,d dky Js.kh ds vo;o ¼la?kVd½
5-2-1 nh?kZdkyhu miufr
5-2-2 vYidkyhu ifjorZu
5-2-3 nSo ;k vfu;fer ifjorZu

5-3 dky Js.kh dk fo'ys"k.k
5-4 dky Jsf.k;ksa ds fy, xf.krh; ekWMy
5-5 vfHkufr dh eki

5-5-1 vkys[kh; ;k eqDr gLr oØ mi;qDrrk fof/k
5-5-2 v)Z&ek/; jhfr
5-5-3 U;wure oxZ jhfr }kjk oØ mi;qDrrk fof/k
5-5-4 vfHkufr lehdj.k dk laifjorZu
5-5-5 py&ek/; dh jhfr

5-6 viuh izxfr tk¡fp, iz'uksa ds mÙkj
5-7 lkjka'k
5-8 eq[; 'kCnkoyh
5-9 Lo-ewY;kadu iz'u ,oa vH;kl

5-10 lgk;d ikB~; lkexzh

5-0 ifjp; (Introduction)

dky Js.kh lkaf[;dh lead dk dkykuqØe ls O;LFkkiu gS] i.e., blds ?kfVr
gksus ds le;kuqlkjA ;g ,d laof̀Ùk ds rhoz xfr ds ifjorZu dks le;kof/k esa
izfrfcafcr djrk gSA T;knkrj vkfFkZd] O;olkf;d vkSj okf.kT; ls lacaf/kr
Jsf.k;k¡] e.g., ewY;ksa ls lacaf/kr Jsf.k;k¡] fofHkUu miHkksDrk oLrqvksa dk mRiknu
vkSj [kir] df̀"k vkSj vkS|ksfxd mRiknu] jk"Vªh; vk; vkSj fons'kh fofue;
¼lqjf{kr½( O;kikfjd ?kjkuksa dh ykxr] fcØh vkSj ykHk( cSad tek vkSj fDy;fjax]
LVkWd ,Dlpsat cktkjksa esa 'ks;j ds ewY; vkSj ykHkka'k bR;kfn lHkh dky Jsf.k;k¡
gSa tks yEch dkykof/k esa QSyh gSaA Øekuqlkj] dky Jsf.k;ksa dk egRoiw.kZ vkSj
lkFkZd LFkku gS O;olk; vkSj vkfFkZd {ks= esa] dky Js.kh lead ds fo'ys"k.k ds
fy, izkFkfed :i ls T;knkrj lkaf[;dh; rduhd vFkZ'kkfL=;ksa }kjk fodflr
fd;k x;k gSA ;|fi] ;s rduhd fdlh Hkh fo"k; esa iz;qDr gks ldrh gSA
izkd̀frd vkSj lkekftd foKkuksa ls lacaf/kr] fdlh laof̀Ùk ds O;ogkj ds v/;;u
djus esa tks dkyØe ls dkykof/k esa ,df=r dh xbZ gSa
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;k&yku&pkÅ ds vuqlkj&

^^,d dky Js.kh ifjHkkf"kr dh tk ldrh gS fdlh vkfFkZd pj ds fofHkUu
dky [k.M+ksa esa vk¡dM+ksa ds laxzg.k ds rkSj ij ;k pjksa dk lef"Vd**

xf.krh; :i ls] ,d dky Js.kh Qyud laca/k ls ifjHkkf"kr dh tkrh gS

)(tfy  …(i)

tgk¡] y le; (t) ij fopkjk/khu laof̀Ùk ¼;k pj½ dk ewY; gS

(i) ,d ns'k dh tula[;k (y) ;k ,d txg dh fofHkUu o"kks± esa (t);

(ii) tUeksa vkSj èR;ksa dh la[;k (y) o"kZ ds fofHkUu eghuksa (t) esa(

(iii) ,d fMikVZesaVy LVksj dh fcØh (y) o"kZ ds fofHkUu eghuksa (t) esa(

(iv) ,d txg dk rkiØe (y) lIrkg ds fofHkUu fnolksa (t) esa vkSj blh
rjg ds vk¡dM+sa dky Jsf.k;k¡ cukrs gSaA blfy, ,d laof̀Ùk ds
ewY; ;k pj ds le; Øe'k% t1, t2 ....... tn ds fy, Øe'k% y1, y2 ......
yn gSa] rc Js.kh]

t : t1, t2 t3 .......... tn

y : y1, y2 y3 ......... yn

dky Js.kh dk fuekZ.k djrs gSaA bl] ,d dky Js.kh vifjoÙkhZ f}pj forj.k
nsrh gS] nksuksa pjksa esa ,d le; (t) gS vkSj nwljk laof̀Ùk dk ewY; (y) fofHkUu
dkykof/k esaA t dk eku fn;k tk ldrk gS okf"kZd] ekfld] lkIrkfgd]
nSfud ;k ?kaVkokj Hkh] lkekU;r% ijUrq ges'kk ugha] le; ds cjkcj vUrjky
ijA ,d dky Js.kh dk vkys[k] dkfyd&fp= (Histogram) dgk tkrk gS] vkSj
izkIr fd;k tkrk gS ,d vkys[k i= ij lead dks vkysf[kr dj ftlesa Lora=
pj t dks x-v{k ds lkFk vkSj vkfJr pj y dks y-v{k ds lkFk fy;k tkrk gSA

5-1 mís'; (Objectives)

bl bZdkbZ dks i<+us ds ckn vki le> ldrs gSa fd miufr (Secular Trend),
ekSleh ifjorZu (Seasonal Variation), pØh; ifjorZu (Cyclical Variation vkSj
nSo ;k vfu;fer ifjorZu (Random or Irregular Variation) vkfn dks ekius dk
mís'; D;k gS\

miuhrh (Tred) dks ekius dk mís';

1- ,d Js.kh ds vkaf'kd of̀) ;k Úgkl dk v/;;uA miuhrh ,d yEch vof/k
ds njE;ku lkekU; of̀) dks fn[kykrk gS de vof/k dh mPpkopu dks
utjvankt djrs gq,A

2- yEch vof/k ds iwokZuqeku ;k Hkfo"; dh yEch vof/k ds fy, ,d oØ [khapus
ds fy,A vxj yEch vof/k rd of̀) fLFkj gS vkSj ifjfLFkfr;k¡ ,d leku
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gS] rc Hkfo"; ds iwokZuqeku ds fy, 10 o"kks ± rd dk oØ Hkh [khapk tk
ldrk gSA

3- fn, x, dky Js.kh ds miufr ekU; dks vyx djrs gq, geyksx
vYidkyhu vkSj vfu;fer ifjorZu dk Hkh v/;;u dj ldrs gSaA

4- dky Js.kh ls fn, dky Js.kh ds ewY; dks miufr ewY; ls Hkkx
nsdj ;k ?kVkdj foyksiu laHko gSA

5- miufr fo'ys"k.k gesa fofHkUu dky [k.M+ksa esa nks ;k vf/kd dky Jsf.k;ksa ds
ckjs esa fu.kZ; djus esa Hkh lgk;rk djrk gSA

ekSleh ifjorZu (Seasonal Variation) dks ekius dk mís';

1- iwoZ ds ekSleh O;ogkj dk fo'ys"k.k

2- de&vof/k ;kstuk ds fy, ekSleh vkrZo ,d lgk;d dh rjg gS iwokZuqeku
ds fy,A

3- ,d dky Js.kh ds rF;ksa ds vkpj.k dks lgh izdkj ls v/;;u djus ds
fy,] dky Js.kh ds vk¡dM+ksa dks ekSleh ifjorZu ds fglkc ls lek;ksftr
dj ysuk pkfg,A

;g fn, x, dky Js.kh ewY;ksa esa ekSleh ifjorZu ls Hkkx nsus ij miufr ;k
nwljs vo;oksa ls vyx fd;k tkrk gSA ;g rduhd lead dk xSj&_rqdj.k
(De-Seasonalisation) dgykrk gSA

pØh; ifjorZu

1- O;olkf;d dk;Zdykiksa ds laf/k dky (Turning Point) dk iwokZuqeku djus
esaA

2- O;olkf;d dk;Zdykiksa ds Lrj ds fu/kkZj.k ds fy, ikWfylh cukus esaA

3- pØh; ifjorZu dk Kku ,d O;olkbZ dks O;kikj ds mRd"kZ ¼rsth½ ;k eanh
dh vof/k dh ladYiuk nsrk gS rkfd og vius mRikn ds fy, ,slk dne
mBkos rkfd mlds mRikn dk cktkj esa LFkkbZ larqyu gksA

5-2 ,d dky Js.kh ds vo;o ¼la?kVd½ (Components
of One Time Range)

vxj ,d laof̀Ùk ds ewY; fofHkUu vof/k;ksa esa voyksfdr fd, tkrs gSa] bl rjg
ls izkIr ewY; dkQh fopj.krk ;k ifjorZu n'kkZ,axsA ;s mrkj&p<+ko bl ;FkkFkZ
dh otg ls gS fd laof̀Ùk dk ewY; fdlh ,d dkjd ls gh izHkkfor ugha gksrh gS
cfYd cgqfo/k dkjdksa ds lapbZ izHkko ls tks bls Åij uhps [khaprs gSaA ;|fi]
vxj fofHkUu cy larqyu esa gksrs] rc dky Js.kh fu;r jgsxhA mnkgj.k ds
fy,] ,d mRikn dh fcØh (y) izHkkfor gksrh gSa& (i) foKkiu [kpks ± ij]
(ii) mRikn ds ewY;] (iii) yksxksa dh vk;] (iv) cktkj esa nwljs izfrLi)hZ mRikn
(v) yksxksa ds vkLoknuksa] QS'ku] fjoktksa bR;kfn vkSj dbZ ckrksa ijA mlh
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rjg] ,d [kkl mRikn dk ewY; fuHkZj djrk gS mldh ek¡x ij] cktkj esa
fofHkUu izfrLi/khZ mRiknksa ij] dPpk eky] ifjogu [kpZ] ykxr vkSj blh rjg
vU;A fofHkUu 'kfDr;k¡ tks ,d laof̀Ùk ds ewY; dks dky Js.kh esa izHkkfor djrh
gS eksVs rkSj ij fuEufyf[kr pkj izdkjksa esa oxhZd̀r dh tk ldrh gSa] lkekU;
rkSj ij dky Jsf.k;ksa ds vo;o dgs tkrs gSa] dqN ;k lHkh dks ¼fn, dky
Jsf.k;ksa esa½ mifLFkr ifjorZu'khy fMfxz;ksa esa&

(a) nh?kZdkyhu izof̀Ùk dk miufr (Secutar Trend or Long-term
Movement (T)

(b) lkof/kd ifjorZu ;k vYidkyhu mPpkopu (Periodic Movements or
Short-term Fluctuations :)

(i) vkorZ ;k ekSleh ifjorZu (S) Seasonal Variations

(ii) pØh; ifjorZu (C) Cyclical Variations

(c) vfu;fer ;k nSo mPpkopu (Irregular or Random Fluctuations)

,d laof̀Ùk dk ewY; (y) fdlh le; ij voyksfdr (t) mi;qZDr la?kVdksa ds
vUr%fØ;k dk lEiw.kZ izHkko gSA geyksx bu la?kVdksa dk o.kZu fuEufyf[kr
[k.M+ksa esa djsaxsA

5-2-1 nh?kZdkyhu miufr (Secular Trend)
dky Js.kh lead dh lkekU; izof̀Ùk dk ,d yEch vof/k ds njE;ku of̀) ;k
Úgkl ;k xfrjks/k dk gksuk nh?kZdkyhu izof̀Ùk ;k ljy miufr dgykrh gSA ;g
laof̀Ùk lkekU;r% voyksfdr dh tkrh gS T;knkrj vkfFkZd vkSj O;olkf;d
lEcfU/kr Jsf.k;ksa esa] i.e., m/oZxkeh izof̀Ùk lkekU;r% voyksfdr gksrh gS dky
Jsf.k;ksa esa tks tula[;k mRiknu vkSj mRiknksa dh fcØh] dherksa] vk;] pyu esa
eqnzk bR;kfn ls lEcfU/kr tcfd ,d fuEuxkeh izof̀Ùk uksfVl dh tkrh gS dky
Jsf.k;ksa esa èR;q] laØked jksxksa bR;kfn ls lacaf/kr vk¡dM+ksa esa fpfdRlk VsDuksykWth
esa izxfr ds dkj.k fpfdRlk lqfo/kkvksa esa csgrjh] csgrj lkQ&lQkbZ] Hkkstu
bR;kfn ds dkj.k flEilu vkSj dkQdk ds vuqlkj] miufr tks izof̀Ùk dk
nh?kZdkyhu miufr Hkh dgykrh gS ,d Js.kh dh izkFkfed izof̀Ùk gS c<+uk ;k
uhps fxjuk ,d dkykof/k ijA miufr dh /kkj.kk de&foLrkj nksyu dks
lekfo"V ugha djrh gS] ijUrq yEch vof/k ij ,d fLFkj ifjorZu dksA

fVIif.k;k¡% 1- ;g Li"Vr% le> fy;k tkuk pkfg, fd miufr lkekU;
lery] nh?kZdkyhu vkSlr izof̀Ùk gSA ;g vko';d ugha gS fd
c<+uk ;k ?kVuk ,d gh fn'kk esa gksxh] fy, x, lEiw.kZ vof/k esaA ;g lEHko gS
fd c<+us] ?kVus ;k LFkkf;Ro dh izof̀Ùk voyksfdr dh tkrh gS fofHkUu dky
[k.M+ksa esaA tcfd] lEiw.kZ izof̀Ùk m/oZxkeh] fuEuxkeh ;k LFkkbZ gks ldrk gSA bl
izdkj dh izof̀Ùk;k¡ ,slh 'kfDr;ksa dk ifj.kke gS tks feyk tqykdj nh?kZ le; ds
fy, fu;r gSa tks cgqr /khjs&/khjs vkSj yxkrkj ifjofrZr] vkLoknuksa] vknrksa vkSj
yksxksa ds fjokt ,d lekt esa] vkSj blh rjg ls fodkloknh rjhds ls dk;Z
djrh gSa vkSj vpkud ifjorZu izfrfcafcr ugha djrsA mnkgj.k ds fy,]
tula[;k of̀) dk izHkko yEch le;kof/k ij fofHkUu {ks=ksa ds foLrkj ij
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tSls&df̀"k] m|ksx] f'k{kk] VsDlVkby bR;kfn] lrr ijUrq /khek rjhdk gSA mlh
rjg ls] vkfFkZd dky Jsf.k;ksa dh la[;k esa of̀) ;k Úgkl 'kfDr;ksa ds vUr%fØ;k
tSls mRiknu rduhd esa] izdfr] og̀n~ iSekus ij mRiknu] mUur ekdsZfVax izca/ku
vkSj O;kikj izca/ku] u, izkd̀frd lalk/kuksa dk vUos"k.k vkSj [kkst vkSj fo|eku
lalk/kuksa dh lekfIr vkSj blh rjg ftuesa lHkh Øfed izfØ;k gSA

2- in ^yEch le;kof/k* ,d vkisf{kd in gS vkSj ;FkkFkZrk ls ifjHkkf"kr ugha
dh tk ldrhA ;g cgqr dqN lead dh izdf̀r ij fuHkZj djrk gSA fdlh
laof̀Ùk esa] ,d NksVh vof/k dqN ?k.Vksa dh Hkh i;kZIr yEch gS] tcfd nwljs esa
3&4 o"kZ Hkh i;kZIr ugha gks ldrhA mnkgj.k ds fy,] ,d [kkl mRikn
¼df̀"k ;k vkS|ksfxd mRiknu½ dk mRiknu dh vfHk/kkj.kk ds fy,] 20&30 eghus
ihNs dh of̀) miufr izfrfcafcr ugha djsxh ftlds fy, gesa 7&8 o"kks± dk lead
pkfg,A bl laof̀Ùk esa] NksVh vof/k ¼2&3 o"kks±½ ds eku pØh; ifjorZu ¼ckn esa
of.kZr½ ls vuqfpr :i ls izHkkfor gksrk gS vkSj ;FkkFkZ vfHkufr dks izdV ugha
djsxkA vfHkufr dk lgh fp= izkIr djus ds Øe esa] dky Jsf.k;ksa ds ewY;ksa dks
de ls de nks ;k rhu laiw.kZ pØ dh vof/k rd tk¡pk tkuk pkfg,A

nwljh rjQ] vxj ge cSDVhfj;k dh tula[;k ¼ltho vo;o laLFkku
Living Organisms½ dh la[;k dk dYpj djuk gks bl ifjis{; esa fd 1 ?k.Vs
esa izR;sd 20 lsdsaM ij cgqr cSDVhfj;k uk'k gksa] rc 180 ikB~;kad ds leqPp;
vxj lkekU; Øe n'kkZrs gSa rks dgs tkrsa gSa nh?kZdkyhu ifjorZuA

3- jSf[kd vkSj xSj&jSf[kd ¼oØ&js[kh;½ miufr (Linear and Non-
Linear (Curve-Linear) Trend– vxj dky Js.kh ewY;ksa dks vkys[k i= ij
[khapk tk; vkSj ;s ewY; dekscs'k lh/kh js[kk ds pkjksa vksj la?kfur gksa] rks dky
Js.kh }kjk iznf'kZr miufr jSf[kd dgh tkrh gS ugha rks xSj&jSf[kd
¼oØ&js[kh;½A ns[ksa fp= ¼5-1½ vkSj ¼5-2½ ,d lh/kh js[kk miufr esa] dky Js.kh
ewY; c<+rh ;k ?kVrh gS dekscs'k ,d fu;r fuf'pr ek=k ls] i.e., of̀) nj ¼;k
Úgkl½ fu;r gSA ;|fi] O;ogkj esa] jSf[kd miufr lkekU; :i ls iz;qDr gksrh
gS] ;g vkfFkZd ;k O;kikfjd vk¡dM+ksa esa eqf'dy ls voyksfdr gksrh gSA ,d
vkfFkZd vkSj O;olkf;d laof̀Ùk esa] of̀) ;k Úgkl nj vk|ksikar fu;r izdf̀r dk
ugha gksrk gS cfYd fofHkUu dky [kaM+ksa esa dkQh ifjorZu'khy gSA lkekU;r;k]
'kq: esa] of̀) /kheh gksrh gS] rc rhoz tks vkxs Hkh dqN le; ds fy, Rofjr gksrh
gS] ftlds ckn ;g vpy ;k LFkkbZ gks tkrh gS dqN vof/k ds fy, vkSj vUrr%
vo#) gks tkrh gSA

fp= Ø- 5-1 fp= Ø- 5-2
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4- ;g vko';d ugha gS fd lHkh Jsf.k;k¡ c<+rk gqvk ;k ?kVrk gqvk miufr
iznf'kZr djsaA dqN laof̀Ùk ,slh dky Js.kh dks mRiUu dj ldrs gSa ftlds
ewY; ,d fu;r ikB~;kad ds pkjksa vksj mrkj&p<+ko djsa tks le; ds lkFk
ifjorZu ugha djrk gS] i.e., Jsf.k;k¡ rkiØe ;k ,d [kkl LFkku dk cSjksehfVªd
dk ikB~;kad ¼ncko½ ls lacaf/krA

5- miufr ds mi;ksx& (i) yEch vof/k ds lead dk v/;;u gesa /kkj.kk
cukus esa leFkZrk nsrk gS fopkjk/khu laof̀Ùk ds O;ogkj ds iSVuZ ds laca/k esaA ;g
O;olkf;d iwokZuqeku vkSj Hkfo"; ds dk;ZØeksa dks r; djus esa enn djrk gSA
mnkgj.k ds fy, vxj ,d dky Js.kh lead ,d fo'ks"k ?kVuk dh vfHkufr ,d
fo'ks"k fn'kk esa n'kkZrh gSA rc bl ifjdYiuk ij fd ;gh iSVuZ fudV Hkfo"; esa
tkjh jgsxh] ,d ifjdYiuk tks dkQh rdZ;qDr gS fd tcrd laof̀Ùk dks izHkkfor
djus okyh 'kfDr;ksa esa dqN cqfu;knh vkSj izcy cnyko ugha gks ge iwokZuqeku
dj ldrs gSa laof̀Ùk ds ewY; dk Hkfo"; ds fy, HkhA vfHkorZu oØ ;k vfHkufr
lehdj.k ;k muls izkIr izkDdyu dh if'k'kq)rk fn, x, lead dh mi;qDrrk
vfHkufr ds izdkj dh fo'oluh;rk ij fuHkZj djsxhA ¼foLrkj ds fy,] ns[ksa
vfHkufr dh eki&U;wure oxZ jhfr½ vfHkufr ewY; ,d O;olkbZ ds fy, dkQh
egRo dh gS fudV Hkfo"; esa laof̀Ùk ds ewY;ksa dk dkepykÅ izkDdyu izkIr
djus esaA mnkgj.k ds fy,] ,d mRiknu ds lfUudV fcØh ;k ek¡x dh
/kkj.kk ,d O;olkbZ ds fy, dkQh mi;ksxh gS Hkfo"; ds dk;ZØeksa dh ;kstuk
rS;kj djus esa vkSj HkaMkj.k] mRiknu bR;kfn ds ckjs esa ikWfylh cukus esaA

(ii) fn, x, dky Jsf.k;ksa ls vfHkufr ewY;ksa dks vyx djus ij] ¼fn, x,
dky Js.kh ewY;ksa dks vfHkufr ewY;ksa ls Hkkx nsus ij ;k fn, dky Js.kh ewY;ksa ls
vfHkufr ewY;ksa dks ?kVkus ij] ns[ksa ¼ekWMy ¼5-1½ vkSj ¼5-2½ ftldh foospuk ckn
esa dh xbZ gS½] ge yksx de vof/k vkSj vfu;fer ifjorZuksa dk v/;;u dj
ldrs gSaA

(iii) vfHkufr fo'ys"k.k nks ;k nks ls vf/kd Jsf.k;ksa dks fofHkUu dkyof/k;ksa esa
rqyuk djus esa leFkZ cukuk gS vkSj muds ckjs esa egRoiw.kZ fu"d"kZ fudkyus esaA

5-2-2 vYidkyhu ifjorZu (Short-Term Variations)

nh?kZdkyhu ifjorZuksa ds lkFk cgqr lkjh dky Jsf.k;ksa esa lfUufgr gksrs gSa] cgqr
izdkj dh 'kfDr;k¡ tks vius vki dks dkyØekuqlkj ;k yxHkx dkyØekuqlkj
dkyof/k esa nqgjkrh gSa vkSj bl rjg ,d [kkl fn'kk esa Js.kh ds ewY;ksa ds ljy
izokg dks jksd nsrh gSA bl rjg dh 'kfDr;k¡ vYidkyhu ifjorZu mRiUu djrh
gSa tks fuEufyf[kr nks laoxks± esa oxhZd̀r dh tk ldrh gS&

(a) ekSleh ;k vkrZo ifjorZu (Seasonal Variation) – (S) vkSj (b) pØh;
ifjorZu (Cyclical Variations (c))



dky Js.kh fo'ys"k.k

233

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

ekSleh ifjorZu (S) dky Jsf.k;ksa esa ;s ifjorZu vkofrZr 'kfDr dh otg
ls gSa tks fu;fer vkSj lkoZf/kd rjhds ls dk;Z djrh gSa ,d o"kZ ls de ds
vUrjky esa] i.e., 12 eghuksa dh vof/k esa vkSj cjkcj ;k djhc djhc ,d gh
iSVZu gksrk gS o"kks±&o"kks ± rdA blfy, ekSleh ifjorZu gksxk ,d dky Js.kh esa
vxj lead =Sekfld ¼izR;sd rhljs o"kZ fjdkMZ fd, x, gSa] ekfld] lkIrkfgd]
nSfud] ?kaVkokj vkSj blh rjg vkxsA ;|fi buesa ls izR;sd ds mi;qZDr fLFkfr esa]
ekSleh ifjorZu dk foLrkj fHkUu gSa] muesa ls lHkh dh leku vof/k gS viz. 1
o"kZA blfy, ,d dky Js.kh lead esa ftlesa dsoy okf"kZd vk¡dM+sa fn, x, gSa
dksbZ ekSleh ifjorZu ugha gksrk gSA T;knkrj vkfFkZd dky Jsf.k;k¡ ekSleh pØ
ls izHkkfor gksrh gSa] e.g., dhersa] mRiknu vkSj miHkksDrk lkefxz;ksa dh [kir( ,d
fMikVZesaVy LVksj esa fcØh vkSj ykHk( cSad tek vkSj cSad fDy;fjax bR;kfn lHkh
ekSleh ifjorZuksa ls izHkkfor gksrs gSaA ekSleh ifjorZu fuEufyf[kr nks dkj.kksa ls
vkjksfir gksrh gSa %

(i) izkd`frd 'kfDr;ksa ds ifj.kkeLo:i& tSlk uke bZ'kkjk djrk gS]
fofHkUu ekSle ;k tyok;q izR;korZu vkSj vkoksgok ifjorZu ekSleh ifjorZu esa
egRoiw.kZ Hkwfedk vnk djrh gSA mnkgj.k ds fy,] Nkrk dh fcØh cjlkr ds
ekSle esa cgqr rsth idM+ ysrh gS xzh"e _rq esa ijns dh ek¡x c<+ tkrh gS] cQZ
vkSj vkblØhe dh fcØh xzh"e_rq esa dkQh c<+ tkrh gS( Åysu diM+ksa dh fcØh
lfnZ;ksa ds ekSle esa c<+ tkrh gS& lHkh izkdf̀rd 'kfDr;ksa ls izHkkfor gksdj viz.
vkoksgok ;k ekSleA mlh rjg ls] dqN oLrqvksa dk mRiknu tSls& phuh] pkoy]
nky] vaMs bR;kfn _rqvksa ij fuHkZj djrh gSaA mlh rjg ls] df̀"k mRiknksa dh
dhersa Qly djrs oDr ges'kk ?kV tkrh gS vkSj rc /khjs&/khjs c<+rh gSA

(ii) ekuo fufeZr ekU;rkvksa ds ifj.kkeLo:i& dky Jsf.k;ksa esa ;s
ifjorZu 12 eghuksa ds vanj ,d leku ds yksxksa dh vknrksa] QS'ku] fjoktksa vkSj
ekU;rkvksa dh otg ls gSA mnkgj.k ds fy,] vkHkw"k.kksa vkSj J̀axkj izlk/kuksa dh
fcØh 'kkfn;ksa esa c<+ tkrh gS] fMikVZesaVy LVksj dh fcØh vkSj ykHk dkQh c<+
tkrh gS 'kknh&C;kg ds ekSle esa] vkSj R;ksgkj tSls fnokyh( n'kgjk ¼nqxkZ iwtk½]
fØlel bR;kfnA bl rjg dk ifjorZu fu;fer vkd"khZ (Spasmodic) rjhds ls
dk;Z djrh gS vkSj lky nj lky iqujko`Ùk gksrh gSA

ekSleh ifjorZu dh eki dk eq[; mís'; gS mUgsa vfHkufr ls vyx dj nsuk
vkSj muds izHkko dk v/;;u djukA ekSleh iSVuZ dk v/;;u O;olkf;dksa ds
fy, cgqr ykHkdkjh gS] mRikndksa] fcØh izca/kdksa bR;kfn] Hkfo"; ds dk;Zdykiksa
dh ;kstuk cukus esa vkSj [kjhn] mRiknu] HkaMkj fu;a=.k (Inventory Control),
deZpkfj;ksa dh vko';drk] foØ; vkSj foKkiu izksxzkeksa ls lEcfU/kr dh uhfr
fu/kkZj.k djus esaA

ekSleh ifjorZu ds Kku ds vHkko esa] ekSleh mNky dks xyrh ls csgrj
O;kikfjd fLFkfr dk lwpd eku fy;k tk ldrk gS tcfd ekSleh fxjkoV dks
xyr <ax ls O;k[;kbZr fd;k tk ldrk gS O;kikfjd fLFkfr esa fxjkoV ds rkSj
ijA blfy,] ,d dky&Js.kh esa laof̀Ùk ds O;ogkj dks Bhd <ax ls le>us ds
fy,] dky Js.kh vk¡dM+s dks fuf'pr :i ls ekSleh ifjorZu ds fy, lkeaftr
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fd;k tkuk pkfg,A ;g fd;k tk ldrk gS mUgsa vfHkufr ls vyx djds vkSj
nwljs la?kVdksa ls fn, x, dky Js.kh ds ewY; (y) dks ekSleh ifjorZu ls Hkkx
nsdjA ¼ns[ksa ekWMy ¼5-1½½A ;g rduhd lead dk xSj&_rqdj.k
(De-Seasonalisation) dgykrk gS vkSj ckn esa foLrkj ls ppkZ dh xbZ gS (c.f.
(4.6.5))A

pØh; ifjorZu (Cyclical Variations) (C)% ,d dky Js.kh esa nksyk;eku
ifjorZu ftlesa nksyu dh vof/k ,d o"kZ ls vf/kd gS tks pØh; ifjorZu
dgykrk gSA ;s ifjorZu ,d dky Js.kh esa mrkj&p<+ko esa vkorZu ds dkj.k
gSa ,d o"kZ dh vof/k ds cknA pØh; mPpkopu] ;|fi dekscs'k fu;fer]
vko';d :i ls le:irk ls lkof/kd ugha gS] i.e., os ,d :i iSVuZ
dks ;FkkFkZrk ls ikyu dj Hkh ldrs gSa vkSj ugha Hkh leku le; ds vUrjky ds
cknA ,d iw.kZ vof/k tks lkekU;r% 7 ls 9 o"kks± rd tkrh gS ^pØ* dgh tkrh
gSA ;s nksyk;eku ifjorZu fdlh O;kikfjd dk;Zdyki ds ^O;kikfjd&pØ* tks
pkj&Øfed (Four-Phased) pØh; gS ftlesa 'kkfey gS mUufr ¼rsth½]
eanh] voeanu vkSj iqu:RFkku ¼olwyh½ le;&le; ijA fdlh O;kikfjd
dk;Zdyki esa ,d nwljs dks LFkkbZ fu;ferrk ls ;s rsth vkSj eanh ikyu djrs gSa
vkSj iw.kZ pØ ,d rsth ds ,d 'kh"kZ ls nwljs 'kh"kZ rd lkekU;r% 7 ls 9 o"kZ
rd tkrh gSA vkfFkZd vkSj O;kikfjd Js.kh dk vf/kdrj] e.g., mRiknu] ewY;ksa]
osru] ykxr] bR;kfn ls lacaf/kr Js.kh izHkkfor gksrh gS pØh; mPpkopuksa lsA

pØh; ifjorZu dk v/;;u fctusl ,DT;wfdfVoksa ds fy, cgqr egRo dh gS
uhfr;ksa dk fu/kkZj.k vfHkyf{kr djus esa] O;kikfjd fØ;dyki ds Lrj dks
LFkkf;Ro iznku djus esaA pØh; la?kVdksa dk Kku ,d O;kikjh dks leFkZ cukrh
gS rsth vkSj eanh dh vof/k ds ckjs esa ,d /kkj.kk cukus esa vkSj Øekuqlkj og
le; jgrs dne mBk lds vius mRikn ds fy, LFkkbZ cktkj tkjh j[kus ds
fy,A

5-2-3 nSo ;k vfu;fer ifjorZu (Random or Irregular
Variations)

pØh; vkSj ekSleh ifjorZu ls fefJr] gj dky Js.kh esa vUrfuZfgr gS nwljk
vo;o tks nSo ;k vfu;fer ifjorZu dgykrk gSA ;s vo;o gS iw.kZr% ;knf̀PNd
vkSj ,sls vn'̀; vkSj viwokZuqekfur 'kfDr;k¡ tks fcYdqy vfu;r vkSj
vfu;fer :i esa dk;Z djrh gSaA ;s ifjorZu dksbZ fuf'pr Øe ugha n'kkZrh vkSj
mudk dksbZ fu;fer vof/k ;k le; ugha gS ?kfVr gksus dk] blfy, os
vfu;fer ifjorZu dgykrh gSA ;s 'kfDr'kkyh ifjorZu vf/kdrj dbZ xSj
vkorhZ dkjdksa tSls ck<+] lw[kk] ;q)] Hkwdai] gM+rky vkSj rkykcanh] egkekjh]
vkUnksyu bR;kfn tks cgqr vfu;r vkSj viwokZuqekfur <ax ls O;ogkj djrh gSaA
lkekU;r% os vYi&vof/k ifjorZu gSa ysfdu dHkh&dHkh mudk izHkko bruk izcy
gksrk gS fd os u, pØh; ;k nwljs ifjorZu dks mRiUu dj nsrh gSA vfu;fer
ifjorZu lka;ksfxd mPpkopu Hkh dgk tkrk gS vkSj ,d dky Js.kh lead esa
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lHkh izdkj dk ifjorZu vUrfoZ"V dj ysrh gS tks vfHkufr] ekSleh vkSj pØh;
ifjorZuksa }kjk vfHkysf[kr ugha dh tkrh gSA

muds fcydqy ;knf̀PNd pfj= ds dkj.k] ;g laHko ugha gS bl rjg ds
ifjorZu dks vyx djuk vkSj mudk v/;;u ,dfu"Bk ls djuk uk gh mudk
ifj'kq)rk ls iwokZuqeku ;k izkDdyu fd;k tk ldrk gSA bu ifjorZuksa ds fy,
tks lcls vPNk fd;k tk ldrk gS mudk dke pykÅ izkDdyu ¼foxr vuqHko
ls½ vkSj Øekuqlkj ,slh vlkekU;rkvksa ds fy, O;oLFkk djuk O;kikj esa lkekU;
le;ksa ds njE;kuA

5-3 dky Js.kh dk fo'ys"k.k (Time Series Analysis)

dky Js.kh fo'ys"k.k esa vUrfuZfgr gS %

(i) fofHkUu 'kfDr;ksa ;k izHkkoksa dh igpku ;k fu/kkZj.k ftldh vUr%fØ;k
dky Jsf.k;ksa esa ifjorZu mRiUu djrh gSA

(ii) mudks Lora= :i ls vyxdj] v/;;u dj] fo'ys"k.k dj vkSj
ekidj] i.e., nwljh phtksa dks fu;r j[kdjA

dky Js.kh fo'ys"k.k vR;f/kd egRoiw.kZ gS u dsoy O;kikfj;ksa ;k
vFkZ'kkfL=;ksa ds fy, ijUrq ,sls Hkh yksxksa ds fy, Hkh tks fofHkUu 'kk[kkvksa
izkd̀frd] lkekftd vkSj HkkSfrd foKkuksa esa dk;Z djrs gSaA buds dqN mi;ksx
uhps fxuk, x, gSa %

(i) ;g fopkjk/khu laof̀Ùk ds foxr O;ogkj dk v/;;u djus esa leFkZ
cukrh gS] i.e., lead esa ifjorZu ds izdkj vkSj izdf̀r dks fu/kkZfjr
djus esaA

(ii) vyxko vkSj fofHkUu la?kVdksa dk v/;;u dkQh egRo dh gS ,d
O;olkf;d ds fy, Hkfo"; ds dk;Zdykiksa dh ;kstuk cukus esa vkSj
izca/ku vkSj uhfrxr fu.kZ;ksa ds fu;eu esaA

(iii) ;g okLrfod pkyw izn'kZu dh rqyuk djus esa lgk;rk djrk gS ;k
miyfC/k ds lkFk laHkkO;ksa ¼foxr izn'kZu ds vk/kkj ij½ vkSj ,sls
ifjorZuksa ds dkj.kksa dk fo'ys"k.k djus esa] vxj dksbZ gSA

(iv) ;g gesa leFkZ cukrk gS ,d laof̀r ds O;ogkj dks Hkfo"; esa
iwokZuqeku ;k izkDdyu ;k iwoZdFku djus esa tks O;olkf;d ;kstuk
cukus esa cgqr egRoiw.kZ gSA

(v) ;g gekjh lgk;rk djrk gS fofHkUu laof̀r;ksa ds ewY;ksa esa ifjorZu dh
rqyuk djus esa fofHkUu le;ksa ;k txgksa ij bR;kfnA



dky Js.kh fo'ys"k.k

236

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

5-4 dky Jsf.k;ksa ds fy, xf.krh; ekWMy
(Mathematical Model for Time series)

fuEufyf[kr ekWMy gS ,d dky Js.kh dk blds la?kVdksa esa fo'ys"k.k ds fy,
lkekU;r% iz;qDr gksus okyh %

(i) ;ksxkRed ekWMy ;k ;ksxkRed ifjdYiuk ls fo'ys"k.k%

(Additive Model or Composition by Additive Hypothesis)

;ksxkRed ekWMy ds vuqlkj] dky Js.kh vfHkO;Dr dh tk ldrh gS tSls %

Y = T + S + C + I …(5.1)

;k vf/kd ifj'kq)rk ls] Yt = Tt + St + Ct + It …(5.1a)

tgk¡ Y(Yt) dky Js.kh ewY; gS le; t ij] vkSj Tt, St vkSj Ct vkSj It

iznf'kZr djrh gSa vfHkufr] ekSleh] pØh; vkSj nSo ifjorZuksa dks le; t ijA
bl ekWMy esa S = St, C = Ct vkSj I = It fujis{k ifjek.k gSa tks /kukRed vkSj
_.kkRed eku ys ldrk gS rkfd %

,0 tSS ¼fdlh o"kZ ds fy,½

,0 tCC ¼fdlh pØ ds fy,½

vkSj ,0 tII yEch le;kof/k esaA

;ksxkRed ekWMy dh vfHkdYiuk gS fd dky Js.kh ds lHkh pkj la?kVd ,d
nwljs ls Lora=rkiwoZd dk;Z djrs gSa rkfd buesa ls fdlh la?kVd dk dksbZ izHkko
ckdh rhuksa ij ugha gSA bldk vFkZ gS fd vfHkufr] tcfd] rhoz ;k /khek] gks
ldrk gS] dk dksbZ izHkko ekSleh vkSj pØh; la?kVdksa ij ugha gS( uk gh ekSleh
mPpkopu dk dksbZ izHkko pØh; ifjorZu ij gS vkSj O;qRØeA ;|fi] ;g
vfHkdYiuk vf/kdrj vkfFkZd vkSj O;olkf;d dky Js.kh ds fy, lR; ugha gS
tgk¡ dky Js.kh dk pkj la?kVd ,d nwljs ls Lora= ugha gSA mnkgj.k ds fy,]
ekSleh ;k pØh; ifjorZu okLrfodrk esa feVk;k tk ldrk gS cgqr rhozrk ls
p<+us okys ;k 'kh?kzrk ls uhps fxjus okys vfHkufr lsA mlh rjg ls] etcwr vkSj
'kfDr'kkyh ekSleh nksyu pØh; mPpkopuksa dks rhozrj dj ldrk gS ;k ;gk¡
rd fd vkSa/ks&eqag fxjkus dk ifjorZu dj ldrk gSA

(ii) xq.kukRed ekWMy ;k xq.kukRed ifjdYiuk ls fo'ys"k.k%
(Multiplicative Model or Composition by Multiplicative Hypothesis)

iwoZ fcUnqqvksa dks nf̀"Vdks.k esa j[kdj vf/kdrj vkfFkZd vkSj O;olkf;d dky
Jsf.k;k¡ fuEufyf[kr Dykfldh xq.kukRed ekWMy ls fpf=r dh tk ldrh gS %

Y = T × S × C × I …(5.2)

;k vf/kd ifj'kq)rk ls] Yt = Tt × St × Ct × It …(5.2a)
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bl ekWMy dh ifjdYiuk gS fd dky Jsf.k;ksa ds pkj la?kVd fofHkUu
dkj.kksa dh otg ls gSa ijUrq os vko';d :i ls Lora= ugha gS vkSj os ,d nwljs
dks izHkkfor dj ldrs gSaA bl ekWMy esa] S, C vkSj I dks fujis{k ek=k ds tSlk
ugha ns[kk tkrk gS] ijUrq vkisf{kd ifjorZu tSlkA vfHkufr la?kVd T dks
NksM+dj] nwljs la?kVd S, C vkSj I vfHkO;Dr gksrh gSa nj ;k ?kkrkad I ds
Åij ;k uhps ,slk fd S dk lHkh xq.kksÙkj ek/; = St ,d o"kZ esa ewY; C =
Ct ,d pØ esa ewY; ;k I = It yEch vof/k esa ewY; bZdkbZ gSa %

lehdj.k ¼5-2½ esa nksuksa rjQ logarithm ysus ij] ge ikrs gSa

log Y = log T + log C + log I … (5.3)

tks vkSj dqN ugha gS ijUrq ;ksxkRed ekWMy gS tks fn, dky Js.kh ewY;ksa ds
logarithm dks iz;qDr dj izkIr fd;k x;k gSA

fVIif.k;k¡% 1- T;knkrj dky Jsf.k;k¡ vkfFkZd vkSj O;olkf;d laof̀Ùk ls
lacaf/kr vuqorhZ gSa xq.kukRed ekWMy ¼5-2½ ds O;ogkj esa] ;ksxkRed ekWMy
¼5-1½ 'kk;n gh iz;qDr gksrh gSA

2- fefJr ekWMy (Mixed Models) % Åij of.kZr ;ksxkRed vkSj xq.kkRed
ekWMy ds lkFk] ,d dky Js.kh ds la?kVdksa dks dbZ nwljs rjhdksa ls Hkh la;qDr
dh tk ldrh gSA fofHkUu ekWMy] fofHkUu ifjdYiukvksa ds vanj ifjHkkf"kr]
fofHkUu ifj.kke nsxhA dqN fefJr ekWMy tks ;ksxkRed vkSj xq.kukRed ekWMyksa
ds fofHkUu la;ksxksa ds ifj.kkeLo:i mRiUu gksrh gS uhps nh xbZ gS %

Y = TCS + I …(5.4)

Y = TC + SI …(5.5)

Y = T + S CI …(5.6)

Y = T + S + CI …(5.7)

3- ekWMy ¼5-1½ ;k ¼5-2½ iz;qDr gks ldrh gS ,d ;k vf/kd la?kVd dh eki
izkUr djus ds fy, foyksiu }kjk viz. ?kVko ;k Hkkx }kjkA mnkgj.k ds fy,]
vxj la?kVd vfHkufr (T) Kkr gS] rc xq.kukRed ekWMy dk iz;ksxdj] ;g fn,
dky Js.kh ls vyx dh tk ldrh gS] nsus ds fy, %

 ewY;vfHkufr
Y;okLrfod ew


T
YICS …(5.8)

blfy,] okf"kZd lead ds fy,] ftlds fy, ekSleh ifjorZu S ogk¡ ugha gS]
gesa

T
YICICTY  (5.8a)

geyksx fuEufyf[kr [kaM+ksa esa fofHkUu rduhdksa dh foospuk djsaxs] ,d dky
Js.kh ds fofHkUu la?kVdksa dh eki ds fy,A
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5-5 vfHkufr dh eki (Measurement of Trend)

fuEufyf[kr pkj fof/k;k¡ gSa tks lkekU;r% iz;qDr gksrh gSa ,d dky Js.kh esa
vfHkufr la?kVd dh eki dk v/;;u djus esaA

(i) vkys[kh; ¼;k eqDr&gLr oØ mi;qDrrk½ fof/k Graphic (or Free
hand Curve Filling) Method

(ii) v)Z&ek/; jhfr (Method of Semi-Averages)

(iii) oØ mi;qDrrk dh fof/k U;wure oxZ jhfr }kjk (Method of Curve
filling by Principle of least squares)

(iv) py ek/; jhfr (Method of Moving Average)

5-5-1 vkys[kh; ;k eqDr gLr oØ mi;qDrrk fof/k (Graphic
(or Free hand Curve Filling) Method)

;g lcls ljy vkSj lcls yphyh fof/k gS nh?kZdkyhu vfHkufr dks izkDdfyr
djus dk vkSj blesa lcls igys dkfyd&fp= izkIr fd;k tkrk gS vkys[k i=
ij dky Js.kh ewY;ksa dks vkysf[kr djds vkSj fQj ,d eqDr&gLr ljy oØ
bu fcUnqvksa ij [khapdj tks ifj'kq)rk ls lead dh nh?kZdkyhu izof̀Ùk dks
izfrfcafcr djrh gSA oØ dk lejs[k.k nwljs la?kVdksa dks foyqIr dj nsrh gS
viz., ekSleh] pØh; vkSj nSo ifjorZuksa dksA mi;qDr vfHkufr js[kk ;k oØ izkIr
djus ds Øe esa( fuEufyf[kr fcUnqvksa dks /;ku esa j[kuk pkfg, %

(i) bls lery gksuk pkfg,

(ii) fcUnqvksa dh la[;k vfHkufr oØ@js[kk ds Åij dekscs'k cjkcj gksuh
pkfg, blds uhps ds fcUnqqvksa dsA

(iii) vfHkufr js[kk ls Åij nh fcUnqvksa ds m/oZ fopyuksa dk ;ksx vfHkufr
js[kk ls uhps dh fcUnqvksasa ds m/oZ fopyu ds ;ksx ds yxHkx cjkcj
gksuh pkfg, rkfd dqy /kukRed fopyu dekscs'k larqfyr gS dqy
_.kkRed fopyu ds fo#)A

(iv) fn, fcUnqvksa ds m/oZ fopyu ds oxks± dk ;ksxQy vfHkufr oØ@js[kk
ls U;wure laHko gSA

fcUnq (iii) vkSj (iv) vkSlr ¼lekUrj ek/;½ ds fl)kUr ds vuqlkj gS
D;ksafd fn, izs{k.kksa ds fopyuksa dk chtxf.krh; ;ksx muds lekUrj
ek/; ls 'kwU; gS vkSj fopyuksa ds oxks± dk ;ksx U;wure gksrk gS tc
ek/; ls yh tkrh gSA

(v) vxj lead esa pØ mifLFkr gS rc vfHkufr js[kk dks ,slk [khapuk
pkfg, fd %

(a) bls cjkcj pØksa dh la[;k gks blds Åij vkSj uhpsA
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(b) ;g pØksa dks foHkkftr djrh gS rkfd pØksa dk {ks= vfHkufr
js[kk ds Åij vkSj uhps yxHkx cjkcj gksA

(vi) NksVh vYi&vof/k mPpkopuksa ;k lglk vkSj vpkud ifjorZu dks
utjvankt fd;k tk ldrk gSA

xq.k % (i) ;g cgqr ljy vkSj le; cpkus okyh fof/k gS vkSj blds fy,
fdlh xf.krh; ifjdyuksa dh vko';drk ugha gSA

(ii) ;g cgqr yphyh fof/k gS bl vFkZ esa fd ;g lHkh izdkj dh vfHkufr
dks o.kZu djus ds fy, iz;qDr gksrh gS& js[kh; vkSj lkFk gh xSj&jSf[kd HkhA

voxq.k % (i) bl fof/k dk lcls etcwr vkifÙk gS fd ;g vR;f/kd
oLrqfu"B gS izdf̀r esaA vfHkufr oØ bl rjg ls izkIr cgqr vf/kd O;fDrxr
iwokZxzg vkSj fu.kZ; ij fuHkZj djrh gS vUos"kd ds lead dks O;ogr̀ djus ij
vkSj Øekuqlkj fofHkUu O;fDr leku lead ds leqPp; ds fy, vyx vfHkufr
oØ izkIr djsaxsA blfy, ,d mfpr vkSj U;k;laxr iz;ksx ,d vUos"kd ds rkSj
ij cgqr fuiq.krk vkSj fo'ks"kKrk dh ek¡x djrk gS vkSj ;g cgqr T;knk bl
fof/k dh yksdfiz;rk vkSj mi;ksfxrk dks ckf/kr djrk gSA ;g fof/k] ;|fi ljy
vkSj yphyh gS] O;ogkj esa eqf'dy ls iz;qDr gksrh gS vUos"ku esa vUrfuZfgr
vfHkufr ds dkj.kA

(ii) ;g vfHkufr dh eki esa lgk;rk ugha djrk gSA

(iii) eqDr&gLr vfHkufr oØ ds dkj.k] bls iz;qDr djuk [krjukd gksxk
Hkfo";ok.kh ;k iwokZuqeku yxkus ds fy,A

5-5-2 v)Z&ek/; jhfr (Method of Semi-Averages)

vkys[kh; jhfr dh rqyuk esa] bl fof/k dk vf/kd fo"k;fu"B igq¡p gSA bl fof/k
esa] lEiw.kZ dky Js.kh lead nks cjkcj Hkkxksa esa foHkDr gS le; ds lkis{kA
mnkgj.k ds fy,] vxj gesa dky Js.kh ewY; 10 o"kks ± ds fy, 1985 ls 1994 nh
xbZ gS rc nks cjkcj Hkkx gksaxs lead 1985 ls 1989 vkSj 1990 ls 1994 ds
laxrA ;|fi] vle o"kks± dh fLFkfr esa] nks cjkcj Hkkx izkIr fd, tkrs gSa e/;
ds eku dks gVkdjA blfy,] mnkgj.k ds fy,] 9 o"kks± ds lead 1990 ls 1998
rd] nks Hkkx ds lead gksaxs o"kZ 1990 ls 1993 rd vkSj 1995 ls 1998 rd]
e/; o"kZ dk ewY; viz. 1994 gVk fn;k tk,xkA Js.kh dks nks Hkkxksa esa ck¡Vus ds
ckn] ge vkxs izR;sd vk/ks ds lekUrj ek/; dh x.kuk vyx&vyx djrs gSaA ;s
ek/; v)Z&ek/; dgykrs gSaA rc ;s v)Z&ek/; fcUnqvksa tSls vkysf[kr fd;s
tkrs gSa izR;sd Hkkx ds Øe'k% le; vof/k;ksa ds e/; fcUnq ds fo#)A bu
fcUnqvksa dks feykus okyh js[kk lh/kh js[kk vfHkufr nsrh gS tks mi;qDr gS fn,
x, lead dkA
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n"̀VkUr ds rkSj ij] dky Js.kh lead 1985 ls 1994 ds fy,] gesa

Hkkx I Hkkx II

vof/k 1985 ls 1989 rd 1990 ls 1994

v)Z&ek/;
5

54321
1

yyyyyx 


5
10762 yyyx 

le; vof/k dk e/; 1987 1992

1x 1987 ds fo#) vkysf[kr fd;k tkrk gS vkSj 2x 1992 ds fo#)A
vfHkufr js[kk bu fcUnqvksa dks la;qDr dj izkIr fd;k tkrk gS] viz. fcUnq esa
¼1987] 1x ½ vkSj ¼1992] 2x ½ ,d lh/kh js[kk }kjkA mi;qZDr fLFkfr esa] nks Hkkx
vle o"kks± dh la[;k dks /kkfjr djrk gS viz., 5 vkSj blfy, e/; le; vof/k
vklkuh ls izxf.kr gksrh gSA ;|fi] vxj nks vk/ks Hkkx le la[;k ds o"kks± dk gS
tSls nwljh fLFkfr tks Åij nh xbZ gS viz., o"kZ 1990 ls 1993 vkSj 1995 ls
1998] vkSlr le; vof/k dk e/; fudkyuk dqN dfBu gSA bl fLFkfr esa 1x
¼1990 ls 1993 o"kks± ds fy, ek/; dk ewY;½ vkysf[kr fd;k tk,xk 1990 ls
1993 dh vof/k ds nks e/; o"kks± ds ek/; ds fo#) gS viz., 1991 vkSj 1992
o"kks ± dk ek/;A blh rjg ls] 2x vkysf[kr fd;k tk,xk 1996 vkSj 1997 o"kks±
ds ek/; ds fo#)A

xq.k % (i) ,d Li"V ykHk bl fof/k dh gS bldh fo"k;fu"Brk bl vFkZ esa
fd ;g O;fDrxr fu.kZ; ij fuHkZj ugha djrh gS vkSj izR;sd tks bl fof/k dk
iz;ksx djrk gS ,d gh vfHkufr js[kk ikrk gS blfy, ,d gh vfHkufr ewY;A

(ii) ;g le>us vkSj iz;ksx djus esa vklku gS py ek/; dh rqyuk esa ;k
vfHkufr dks ekius dk U;wure oxZ jhfr lsA

(iii) js[kk dks nksuksa rjQ c<+k;k tkrk gS Hkfo"; ;k foxr izkDdyuksa dks
izkIr djus esaA

Lhek,a % (i) ;g fof/k jSf[kd vfHkufr dh mifLFkfr /kkj.k djrh gS ¼dky
Js.kh ewY;ksa esa½ tks ugha Hkh gks ldrk gSA

(ii) lekUrj ek/; dk iz;ksx ¼v)Z&ek/; izkIr djus esa½ ij Hkh iz'u fpUg
yxk;k tk ldrk gS bldh lhekvksa dh otg lsA

Øekuqlkj] bl fof/k ls izkIr vfHkufr ewY; vkSj Hkfo"; ds fy, iwokZuqekfur
ewY; ifj'kq) vkSj fo'oluh; ugha gSA

mnkgj.k 5-1% fuEufyf[kr lead ds vfHkufr fu/kkZfj.k ds fy, v)Z&ek/;
jhfr dk iz;ksx djsa vkSj 2000 ds fy, ewY; dks izkDdfyr djsa %

o"kZ % 1993 1994 1995 1996 1997 1998

fcØh ¼gtkj bZdkbZ;ksa esa½ % 20 24 22 30 28 32
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vxj fcØh ds fy, okLrfod vk¡dM+k o"kZ 2000 ds fy, 35]000 bZdkbZ;k¡ gSa]
vki dSls vkids }kjk izkIr vk¡dM+ksa vkSj vki dks fn, okLrfod vk¡dM+ksa ds chp
ds varj dk ys[kk djsaxs\

gy% ;gk¡ x = 6 ¼le½( blfy, nks Hkkx gksaxs 1993 ls 1995 vkSj 1996 ls
1998

Lkkj.kh Ø- 5-1% vfeufr ds fy, ifjdyu v)Z&ek/; jhfr }kjk

o"kZ fcØh ¼gtkj
bdkbZ;ksa½

f=o"khZ;
v)Z&;ksxi=

v)Z&ek/;

1993

1994

1995

1996

1997

1998

20

24

22

30

28

32

66

90

22
3

66


30
3

90


;gk¡ v)Z&ek/; 22 izFke Hkkx] i.e., 1994 ds e/; o"kZ ds fo#) vkysf[kr
dh tkrh gS vkSj v)Z&ek/; 90 nwljs Hkkx] i.e., 1997 ds e/;&o"kZ ds fo#)
vkysf[kr dh tkrh gSA vfHkufr js[kk fp= ¼5-3½ esa n'kkZbZ xbZ gSA

fVIi.kh % vfHkur ewY; fofHkUu o"kks± ds fy, vfHkufr js[kk vkys[k ls i<+h
tk ldrh gSA oSdfYid] fcØh ds ewY; esa vkSlr c<+ksrjh ¼gtkj bdkbZ;k¡½ rhu
o"kks ± ds fy, 1994 ls 1997 rd gS 30 – 22 = 8 ¼000 bdkbZ;k¡½A blfy, fcØh
esa okf"kZd of̀) gS (8/3) = 2.667 ¼*000 bdkbZ;k¡½

fp= Ø- 5-3

vc 1994 ds fcØh dk vfHkufr ewY; izFke Hkkx dk vkSlr gS] viz. 22
¼*000 bdkbZ;k¡½ vkSj 1997 ds fy, 30 ¼*000 bdkbZ;k¡½ gSA blfy, bl ;FkkFkZ
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dks iz;ksxdj fd fcØh esa okf"kZd of̀) 2-667 ¼*000 bdkbZ;k ¡½ gSa] fcØh ds
vfHkufr ewY; fofHkUu o"kks± dk izkIr dh tk ldrh gS tSlk Lkkj.kh Ø- (5.1A) esa
n'kkZbZ xbZ gSA

Lkkj.kh Ø- 5-1A

o"kZ vfHkefr ewY;
¼*000 bdkbZ;ksa½

o"kZ vfHkefr ewY;
¼*000 bdkbZ;ksa½

1993
1994
1995
1996

22 - 2.667 = 19.333
22

22 + 2.667 = 24.667
24.667 + 2.667 = 27.334

1997
1998
1999
2000

30
30 + 2.667 = 32.667

32.667 +2.667 = 35.354
35.354 + 2.667 = 38.001

blfy, 2000 esa fcØh dk izkDdfyr ¼vfHkufr½ ewY; 38]001 bdkbZ;k¡
gSaA ;g vfHkufr ewY; fn, x, 35]000 bZdkbZ;ksa ds ewY; ls fHkUu gSa D;ksafd ;g
bl ifjdYiuk ds fcuk ij izkIr dh xbZ gS fd fn, dky Js.kh ewY;ksa ds chp
jSf[kd lEcU/k gS tks bl fLFkfr esa ¼okLrfod lead ds xzkQ ls tSlk Li"V
gS½ ;FkkFkZ ugha gSA blds vfrfjDr] vfHkufr ewY; dh x.kuk esa] ekSleh] pØh;
vkSj vfu;fer ifjorZu ds izHkko dks iw.kZ:i ls utjvankt dj fn;k x;k gS
tcfd izsf{kr ewY; bu la?kVdksa ls izHkkfor gSaA

mnkgj.k 5-2% fuEufyf[kr okf"kZd lead dh Js.kh ls] vfHkufr js[kk
v)Z&ek/; fof/k ls Kkr djsaA 1999 ds fy, ewY; Hkh izkDdfyr djsaA

o"kZ % 1990 1991 1992 1993 1994 1995 1996 1997 1998
okLrfod ewY; %170 231 181 267 278 302 299 298 340
gy% ;gk¡ o"kks± dh la[;k 9 gS] i.e., fo"keA nks e/; Hkkx gksaxs 1990 ls 1993

vkSj 1995 ls 1998] e/; o"kZ ds fy, ewY; viz., 1994 utjvankt dj nh tkrh
gSaA

Lkkj.kh Ø- 5-2

o"kZ okLrfod ewY; pkj o"khZ;
v)Z&;ksxQy

v)Z&ek/;

1990

1991

1992

1993

1994

1995

1996

1997

1998

170

231

261

267

278

302

299

298

340

929

1239

23225.232
4

921


31075.309
4

1239


ewY; 232] 1991 vkSj 1992 ds o"kZ ds e/; ds fo#) vkysf[kr dh tkrh gSA
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fp= Ø- 5-4

vkys[k ls ge ns[krs gSa fd izkDdfyr ¼vfHkufr½ ewY; 1999 ds fy, 348 gSA

Alier – 1999 ds fy, vfHkufr ewY; mi;qZDr rkfydk esa ifjdyu ls ge
ns[krs gSa fd okLrfod ewY; esa of̀) 1991&92 ds e/; ls 1996&97 ds e/; dk]
i.e., 5 o"kks ± ds fy, 310 – 232 = 78 gSA blfy, okf"kZd of̀) 7 8/5 gSA ge ;g
Hkh ikrs gSa fd vkSlr vfHkufr ewY; 1996&97 ds e/; ds fy, 310 gSA blfy,
1999 ds fy, vfHkufr ewY; fn;k x;k gS

34939310
5
78

2
5310 

;g ewY; 348 ds vkys[kh; ewY; ls fHkUu gS tks vfHkufr js[kk ls izkIr dh
tkrh gS bl otg ls tks mnkgj.k ¼5-1½ esa nh xbZ gS vkSj blfy, Hkh D;ksafd
geus ifjdyuksa dks n'keyoksa dks iw.kk±d cukdj izkIr dh gSA

5.5.3 U;wure oxZ jhfr }kjk oØ mi;qärk fof/k (Method of
Curve Fitting by the Principle of Least Squares)

U;wure oxZ jhfr gesa fo'ys"k.kkRed ;k xf.krh; midj.k miyC/k djokrk gS
fn, x, dky Js.kh ds vfHkufr esa fo"k;fu"B mi;qDrrk izkIr djus esaA T;knkrj
vkfFkZd vkSj O;olkf;d dky Js.kh ls lacaf/kr lead of̀) ;k Úgkl ds fuf'pr
fu;eksa dk ikyu djrh gS vkSj Øekuqlkj ,slh ifjfLFkfr esa vfHkufr mi;qDrrk
T;knk fo'oluh; gksxh iwokZuqeku vkSj Hkfo";dFku ds fy,A ;g rduhd iz;qDr
gks ldrh gS jSf[kd ;k xSj&jSf[kd nksuksa vfHkfufr;ksa ds fy,A
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jSf[kd vfHkufr dh mi;qDrrk (Fitting of Linear Trend)

eku ysa fd ljy js[kk vfHkufr fn, dky Js.kh ewY;ksa (y) vkSj le; (t) ds
chp fuEu lehdj.k ls gh tkrh gS %

y = a + bt …(5.9)

rc fdlh fn, x, le; 't' ds fy,] y dk ye izkDdfyr ewY; tks bl
lehdj.k }kjk fn;k tkrk gS %

ye = a + bt …(5.10)

tSlk v/;k;&9 esa foLrkj ls ppkZ dh xbZ gS& jSf[kd izrhixeu fo'ys"k.k
esa U;wure oxZ jhfr }kjk ¼5-9½ esa a vkSj b ds ewY;ksa dk izkDdyu fd;k tkrk
gS rkfd izkDdyu ds =qfV;ksa ds oxks± dk ;ksxQy %

,)()( 22 btayyyE e  …(5.11)

U;wure gS] ;ksx dk fpUg fn, dky Js.kh ds ewY;ksa ds Åij fy;k tkrk
gSA ;g izlkekU; lehdj.k ;k U;wure oxZ lehdj.k nsrk gS a vkSj b dks
izkDdfyr djus ds fy, tSls %

tbnay  vkSj …(5.12)
2tbtaty  …(5.13)

tgk¡ n dky Js.kh tksfM+;ksa (t, y) dh la[;k gSA ;g ns[kk tk ldrk gS
lehdj.k ¼5-12½ izkIr fd;k tkrk gS leh- ¼5-9½ esa nksuksa rjQ ;ksxQy ysdjA
leh- ¼5-13½ izkIr fd;k tkrk gSa leh- ¼5-9½ dks t ls xq.kk djds vkSj nksuksa rjQ
Js.kh ds fn, ewY; ds Åij ;ksx lsA

¼5-12½ vkSj ¼5-13½ dks a vkSj b ds fy, gy djds vkSj bu ewY;ksa dks ¼5-9½
esa izfrLFkkfir djus ij] ge vUrr% ljy js[kk vfHkufr izkIr djrs gSaA

fVIif.k;k¡% 1- ¼5-12½ vkSj ¼5-13½ lehdj.kksa dks gy djus ij izkIr a vkSj
b ds ewY; U;wure iznku djrh gSa E dk ¼5-11½ esa ifjHkkf"krA

U;wure oxZ vfHkufr js[kk izkIr dh tkrh gS rkfd %

(i) ee yyyy  0)(

i.e. fn, ewY;ksa dk ;ksx vkSj vfHkufr ewY;ksa dk ;ksx cjkcj gSa]

vkSj (iii) 2)( eyy  U;wure gSA

tgk¡ y izsf{kr dky Js.kh ewY; gS vkSj ye laxr vfHkufr ewY; gS tks
vfHkufr js[kk ¼5-9½ ls nh tkrh gSA

2- ljy js[kk vfHkufr dk vFkZ gs ekSleh vkSj pØh; mrkj&p<+ko vkSj
vfu;fer mPpkopu ls vyx] vfHkufr ewY; ,d fu;r ek=k 'b' izfr bZdkbZ
le; dh nj ls c<+rh ;k ?kVrh gSA blfy,] vxj gesa ,d dky Js.kh ds fy,
okf"kZd vk¡dM+s fn, x, gSa] rc js[kk ¼5-9½ esa xq.kkad 'b', tks vkSj dqN ugha cfYd
vfHkufr js[kk dk <yku (slope) gS [e.f. ,d js[kk dk lehdj.k y = mx + c ;



dky Js.kh fo'ys"k.k

245

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

ds :i esa], of̀) dh okf"kZd nj nsrh gSA blfy,] jSf[kd vfHkufr ewY; ,d
Js.kh cukrh gS lekUrj Js.kh esa] leku vUrj 'b', tks vfHkufr js[kk dk <yku
gSA

vfHkufr js[kk dks U;wure oxZ jhfr ls izkIr djus ds ckn fofHkUu o"kks± ds
fy, vfHkufr ewY; izkIr dh tk ldrh gS vfHkufr lehdj.k esa le; t ds
ewY;ksa dks izfrLFkkfir djdsA ;|fi] O;ogkfjd nf̀"Vdks.k ls] ,d vf/kd
lqfo/kktud fof/k vfHkufr ewY;ksa dks fofHkUu o"kks ± ds fy, izkir djus dk gS
izFke o"kZ ds fy, vfHkufr js[kk ds lehdj.k ls vfHkufr ewY; dh x.kuk djuk
vkSj rc 'b' ds ewY; dks blesa Øeokj tksM+uk ¼D;ksafd vfHkufr ewY; A.P. esa
Js.kh cukrh gS leku vUrj 'b' ds lkFk½

f}rh; Lrj ¼ikjkcksfyd½ vfHkufr dh mi;qDrrk (Fitting a Second
Degree (Parabolic) Trend % f}rh; Lrj ikjkcksfyd vfHkufr fuEu lehdj.k
ls nh tkrh gS %

y = a + bt + ct2 … (5.14)

rc t ds fdlh fn, ewY; ds fy,] vfHkufr ewY; nh tkrh gS %

y = a + bt + ct2

blfy,] vxj ye vfHkufr ewY; gS laxr izsf{kr ewY; y dk] rc U;wure oxZ
jhfr ds vuqlkj gesa a, b vkSj c ds ewY; ¼5-14½ esa izkIr djuk gS rkfd]

222 )()( ctbtayyeyE 

a, b vkSj c ds ifjorZuksa ds fy, U;wure gSA blfy,] izlkekU; ;k U;wure
oxZ lehdj.k a, b vkSj c dks izkDdfyr djus ds fy, nh tkrh gSa %

)(20 2ctbtay
a
E



 2tctbnay 

)(20 2ctbtay
b
E



 32 tctbtaty 

)(20 2ctbtay
c
E



 4322 tctbtayt 

…(5.15)

;ksx fpUg dky Js.kh ds ewY;ksa ds Åij yh tkrh gSA

¼5-15½ esa izFke lehj.k izkir dh tkrh gS ¼5-14½ ds nksuksa rjQ dk ;ksx
djdsA nwljk lehdj.k ¼5-14½ dks t ls xq.kk djds izkIr fd;k tkrk gS [nwljs
fu;rkad b dk xq.kkad 5-14 esa] rc nksuksa rjQ ;ksx djdsA rhljk lehdj.k
izkIr gksrk gS ¼5-14½ ds nksuksa rjQ t2 ls xq.kk djds [c dk xq.kkad] 5-14 dk
rhljk fu;rkad] vkSj rc Jsf.k;ksa ds ewY;ksa ds Åij ;ksx djukA
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fn, x, dky Js.kh ds fy,] ewY; 322 tttyttyy  ,,,,, vkSj 4t dk

ifjdyu fd;k tk ldrk gS vkSj lehj.k ¼5-15½ dk gy a, b vkSj c ds fy,
fd;k tk ldrk gSA a, b vkSj c ds bu ewY;ksa ds lkFk] ikjkcksfyd oØ ¼5-14½
mi;qDr vfHkufr oØ gSA

fVIi.kh% ewY; fcUnq dk ifjorZu % lkekU;r%] t ds ewY; fofHkUu o"kks± ds
fy, dgsa] 1990] 1991- - - - 1999 vkSj blfy, 432 tttt  ,,, bR;kfn dh
x.kuk] vkSj blfy, lehdj.kksa ¼5-12½ vkSj ¼5-13½ dk gy jSf[kd vfHkufr ds
fy, ;k lehdj.k ¼5-15½ dk ikjkcksfyd lehdj.k ds fy, cgqr tfVy vkSj
le; [kir djus okyh gSA ;|fi] ;g fVIi.kh dh tk ldrh gS fd dky Js.kh
esa le; pj t dk dksbZ ifjek.k ewY; ugha gS ijUrq bldk flQZ LFkSfrd ;k
LFkkuh; egRo gSA blfy,] ge ewy fcUnq esa le; pj dks ifjofrZr dj ldrs
gSa viuh lqfo/kkuqlkj vkSj bldk Øekuqlkj 0] 1] 2- - - - - bR;kfn ewY;
fu/kkZfjr dj ldrs gSaA 'kwU; ¼0½ dks fu/kkZfjr le; vof/k ewyfcUnq dh vof/k
dgh tkrh gSA ;g izlkekU; lehdj.kksa dk dqN gy lqxe cuk ldrh
gSA ;|fi] chtxf.krh; x.kuk cgqr gn rd ljyhdr̀ dh tk ldrh gS
le;&pj t ds ewY; fcUnq ds le; dks ,d u,&pj x esa ifjofrZr dj bl
rjg ls fd ge ges'kk ikrs gSa 02  xx A rduhd uhps of.kZr dh xbZ gS
vkSj flQZ iz;qDr gks ldrh gS vxj t lenwjh ij fn, x, gSa] dgsa] vUrjky-h
ij]

vxj n, dky Js.kh ewY;ksa dh la[;k fo"ke gSa] rc :ikarj.k gS %

)(x
tx
vUrjky

ewY;e/;
 …(5.16)

blfy,] vxj gesa okf"kZd vk¡dM+s fn, tkrs gSa] dgsa] 1990] 1991] 1992 ----
1996] i.e., n =7

x = t – e/; o"kkZ = t – 1993 …(x)
1

ry]

t = 1990, 1991, 1992. . . . 1996 (x) esa j[kus ij] ge ikrs gSa Øe'k% x =
-3, -2, -1, 0, 1, 2, 3 rkfd 02  xx

vxj x le gS rc] :ikarj.k gS]

)(
2
1

)(

varjky

 ek/; lekUrj dkksa e/; ewY;nks


tx …(5.17)
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blfy,] vxj gesa okf"kZd ewY; fn, x, gSa dgsa 1995] 1996] 1997 - - - -

2002 ds fy, rc 39975.1998(2

2
1

)19991998(
2
1




 ztt
t

x …(**)

(**) esa t = 1995, 1996. . . . 2000 j[kus ij] ge ikrs gSa Øe'k%

7,5,3,1,1,3,5,7 z rkfd 03  xx

:ikarj.k (*) ;k (**) ges'kk nsaxs ,0 3xx  vkSj ;g chtxf.krh;
ifjdyuksa dks cgqr gn rd ?kVk nsrh gS izlkekU; lehdj.kksa ds gy ds
fy,@mnkgj.k ds fy,] jSf[kd vfHkufr ds fy,]

bxay  …(5.18)

tgk¡ x ;k rks (5.16) ls ;k (5.17) ls ifjHkkf"kr gksrh gS n ds le ;k fo"ke
gksus ds vuqlkj] a vkSj b ds izkDdyuksa ds izlkekU; lehdj.k gks tkrs gSa%

xbnay  vkSj 2xbxaxy 

ijUrq 0x A blfy, ;s lehdj.k nsrs gSa %

nay  vkSj
n
yaxbxy 

 2 vkSj 2x
xyb




 …(5.19)

a vkSj b ds bu ewY;ksa ds lkFk (5.18) vfeufr js[kk dk lehdj.k nsrk gS%

mlh rjg ls] ikjkcksfyd vfHkufr ds fy,%

,2cxbxay  …(5.20)

a, b vkSj c ds izkDdyuksa ds fy, izlkekU; lehdj.k gSa

2xcbxnay  2xnnay  …(i)

32 xcxbxaxy  tks ?kVdj gks tkrk gS 2xnnay  …(ii)

4322 xcxbxayx  422 xcxayx  …(iii)

lehdj.k (ii) b dk ewY; nsrh gS 2z
xyb 

 vkSj 03  xx lehdj.k (i)

vkSj (ii) Hkh ,d lkFk gy dh tk ldrh gS a vkSj c ds fy,A a, b vkSj c ds
bu ewY;ksa ds fy, oØ (5.20) ikjkcksfyd vfHkufr oØ dh mi;qDrrk gks tkrh
gSA
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?kkrkad vfHkufr dh mi;qDrrk (Fitting of Exponential Trend)

?kkrkad oØ fn;k tkrk gS lehdj.k }kjk

taby  …(5.21)

nksuksa rjQ dk logrithm ysus ij] ge ikrs gsa

BtAYbtay  logloglog …(5.22)

tgk¡ aAyY log;log  vkSj bB log …(5.23)

(5.22) ,d lh/kh js[kk vfHkufr gS Y vkSj t ds chpA blfy,] A vkSj B ds
izkDdyuksa ds fy, izlkekU; lehdj.k gSa [c.f. lehdj.k (5.12 vkSj (5.13)]

tBnAY  vkSj 2tBtAtY 

;s lehdj.k A vkSj B ds fy, gy fd, tk ldrs gSa vkSj (5.23) dk iz;ksx
dj varr% ge ikrs gSa %

)(log AAntia  vkSj )(log BAntib 

a vkSj b ds bu ewY;ksa ds lkFk] oØ (5.21) lcls vPNk ?kkrkad vfHkufr
oØ gks tkrk gSA

fVIi.kh% tSlk igys gh of.kZr gS jSf[kd vkSj ikjkcksfyd vfHkufr dh
mi;qDrk esa] ge t esa ewy fcUnq dks ifjofrZr dj u, pj x esa rkfd 0x
vkSj rc vfHkufr oØ xaby  ij fopkj djus ij] ifjdyu cgqr lhek
rd ?kV tkrk gSA

vfHkufr mi;qDrrk ds xq.k vkSj lhek,a U;wure oxZ jhfr }kjk (Merits
and Demeritations of Tread Fitting by Principles of Least Squares)

xq.k % U;wure oxZ jhfr lcls yksdfç; vkSj foLr̀r :i ls ç;qä gksus okyh
fof/k gS rhu izs{k.kksa ds leqPp; ds xf.krh; vodyuksaa dh mi;ksfxrk dkA

(i) blds fo'ys"k.kkRed ;k xf.krh; pfj= dh otg ls] ;g fof/k vUos"kd
dh vksj ls oLrqfu"B fu.kZ; ;k O;fDrxr vfHkufr dks iw.kZ:isu [kRe
dj nsrh gSA

(ii) py ek/;e fof/k ds foijhr ¼fooj.k (5.5) esa) ;g fof/k gesa leFkZ
cukrh gS Js.kh esa fn, x, lHkh le; vof/k;ksa ds fy, vfHkufr ewY;
dh x.kuk djus esaA

(iii) vfHkufr lehdj.kksa ç;qä gks ldrh gS pj ds ewY;ksa dk fdlh vof/k t
esa çkDdfyr ;k iwokZuqekfur djus esa Hkfo"; esa ;k fn, x, Js.kh
ds ;gk¡ rd dh vUrj vof/k esa vkSj Hkfo"; esa dfFkr ewY; Hkh dkQh
fo'oluh; gksrs gSaaA

(iv) U;wure oxZ jhfr }kjk oØ mi;qDrrk flQZ ,d rduhd gS tks gesa
leFkZ cukrh gS izfro"kZ of̀) nj izkIr djus esa] okf"kZd lead ds fy,]
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vxj jSf[kd vfHkufr mi;qDr gSA vxj ge jSf[kd vfHkufr mi;qDr
djrs gSa bxay  tgk¡ x izkIr fd;k tkrk gS t ls ewy fcUnq ds
ifjorZu ls ,slk fd 0x rc okf"kZd lead ds fy,] okf"kZd of̀) nj
b ;k 2b gS o"kks± dh la[;k Øe'k% le ;k fo"ke ds vuqlkjA

voxq.k% (i) lcls xaHkhj lhek bl fof/k dh gS vfHkufr oØ dh mi;ksfxrk
ds çdkj dk fu/kkZj.k viz. D;k gesa jSf[kd ikjkcksfyd vfHkufr mi;qä dh tkuh
pkfg, ;k dksbZ nwljk tfVy vfHkufr oØA [;g foLrkj ls (5.55) esa of.kZr dh
xbZ gS]A mi;qDrk ds fy, vfHkufr ds çdkj dh vfHkdYiuk dksbZ vfHkufr Hkh
mRiUu dj ldrh gSA

(ii) ,d vdsys u, çs{k.k dk tksM+ Hkh vko';d dj nsrk gS lHkh ifjdyuksa
dks u, fljs ls fd;k tkuk tks py ek/; dh fLFkfr esa ,slk ugha gSA

(iii) bl fof/k esa vf/kd ifjdyu okafNr gSa vkSj dkQh Vs<+k ;k le; [kir
djus okyk gS nwljh fof/k;ksa dh rqyuk esaA ;g 'kk;n dfBu gS xSj&xf.krh;
¼lkekU; tu½ O;fDr ds fy, le>us vkSj ç;ksx djus esaA

(iv) Hkfo"; dFku ;k iwokZuqeku bl fof/k ij vk/kkfjr flQZ nh?kZ vof/k
ifjorZu ij vk/kkfjr gksrh gS] i.e., vfHkufr vkSj pØh; ekSleh vkSj vfu;fer
mPpkopuksa dks iw.kZ:is.k utjvankt dj nsrh gSA

(v) ;g of̀) oØksa dh mi;ksfxrk ds fy, ç;qDr ugha gks ldrh
¼la'kksf/kr ?kkrkad oØ] xkseitZ vkSj y‚ftfLVd oØ½ ftls T;knkrj vkfFkZd vkSj
O;olkf;d dky Js.kh ikyu djrs gSaA

U;wure oxZ jhfr ls oØ mi;qDrrk dh rduhd dks n'kkZus ds fy,A vc ge
dqN la[;kRed mnkgj.kksa dh ppkZ djsaxsA

mnkgj.k 5-3 % fuEufyf[kr lead dks jSf[kd vfHkufr mi;qDr djsa U;wure
oxZ jhfr }kjkA lR;kfir djsa fd ,0)(  yey tgk¡ yye, dk laxr vfHkufr
ewY; gS %

o"kZ % 1990 1992 1994 1996 1998

mRiknu ¼*000 bdkbZ;ksa esa½ % 18 21 23 27 16

mRiknu Hkh izkDdfyr djsa o"kZ 1999 ds fy,A

gy% ;gk¡ n = 5, i.e., fo"keA blfy,] ge yksx fcUnq dks le; vof/k ds
e/; esa ifjofrZr djrs gSa viz. o"kZ 1994A

ekuk fd 1994 tx …(i)

ekuk fd vfHkufr js[kk y dk ¼mRiknu½ x ij x gSa(

bxay  ¼ewy fcUnq 1994½ …(ii)
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Lkkj.kh Ø- 5-3% lh/kh js[kk vfHkufr dh x.kuk

o"kZ (t) mRiknu
¼*000

bdkbZ;ksa
esa½

x = t-
1994

2x xy vfHkufr ewY;
¼*000 bdkbZ;ksa

esa½
xye 1.021)( 

yey 
¼*000

bdkbZ;ksa
esa½

1990

1992

1994

1996

1998

18

21

23

27

16

–4

–2

0

2

4

16

4

0

4

16

–72

–42

0

54

64

6.204.021 

8.202.021 

= 21.0

2.212.021 

4.214.021 

–2.6

0.2

2.0

5.8

–5.4

105y 0x 402 x 4xy 0)(  yey

izlkekU; lehdj.k a vkSj b dh izkDdfyr djus ds fy, (ii) esa gSa %

xbnay  vkSj 2xbxaxy 

05105  ba  4004  ba

 21
5

105
a  1.0

10
1

40
4

b

(ii) esa izfrLFkkfir djus ij] lh/kh js[kk vfHkufr lehdj.k nh tkrh gS %

,1.021 xy  ¼ewy fcUnqq 1994½ …(iii)

x bdkbZ;k¡ = 1 o"kZ vkSj y = mRiknu ¼*000 bdkbZ;ksa esa½

2,0,2,4 x j[kdj (vii) esa] ge vfHkufr ewY; (ye) izkIr djrs gSa o"kZ
1990, 1992, - - - - 1998, tSls vfUre ls ,d igys LraHk lkj.kh Ø- 5-3 esa nh
xbZ gSA

vUrj (y-ye) lkj.kh ds vfUre LraHk esa ifjdfyr dh tkrh gSA gesa]

,0884.58.50.22.06.2)(  yey tSlk okafNr gSA

1999 ds fy, izkDdfyr mRiknu % t = 1999 esa (i) ysdj] ge ikrs gSa x
= 1999–1994 = 5 / x = 5 dks (iii) esa izfrLFkkfir djus ij] 1999 ds fy,
izkDdfyr mRiknu fn;k tkrk gS %

5.215.02151.0211999)( ye gtkj bdkbZ;k¡
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mnkgj.k 5-4% uhps mRiknu ds vk¡dM+s ¼gtkj Vu esa½ fn, x, gSa ,d phuh
dkj[kkus dk %

o"kZ % 1989 1990 1991 1992 1993 1994 1995

mRiknu % 77 88 94 82 91 98 90

(i) U;wure oxZ jhfr ls lh/kh js[kk djsa vkSj vfHkufr ewY;ksa dks n'kkZ,aA

(ii) mRiknu esa ekfld of̀) D;k gS\

(iii) vfHkufr izkDdfyr djsaA

gy% Lkkj.kh Ø- 5-4

o"kZ mRiknu
¼*000 Vuksa

esa½

x = t-
1992

xy 2x vfHkufr ewY;
¼*000 Vuksa esa½

xye 289 

1989

1990

1991

1992

1993

1994

1995

77

88

94

85

91

98

90

–3

–2

–1

0

1

2

3

–231

–176

–94

0

91

196

70

9

4

1

0

1

4

9

83

85

87

89

91

93

95

623y 0x 56xy 582 x 623ye

(i) ekuk y dk lh/kh js[kk vfHkufr x ij fn;k tkrk gS %

,bxay  …(*)

tgk¡ ewy fcUnq tqykbZ 1992 esa vkSj x bdkbZ = 1 o"kZ@izlkekU; lehdj.k a
vkSj b dks izkDdfyr djus ds fy, (*) esa gSa %

xbnay  vkSj 2xbxaxy 

89
7

623





n
ya vkSj 2

28
56

2 




x
xyb [ 0 x ]

blfy,] lh/kh js[kk vfHkufr fn;k tkrk gS lehdj.k %

xy 289 ¼ewy fcUnq % 1992½ …(**)

x bdkbZ;k¡ = 1o"kZ vkSj y = phuh dk okf"kZd mRiknu ¼*000 Vuksa esa½ (**) esa
x = – 3, – 2, – 1, 0, 1, 2, 3 esa j[kdj] ge vfHkufr ewY; ** ikrs gSa o"kZ Øe'k%
1989 ls 1995 rd vkSj lkj.kh Ø- 5-4 ds vfUre LraHk esa n'kkZbZ xbZ gSA ;g
lR;kfir fd;k tkrk gS fd ,yey  tSlk U;wure oxZ jhfr ls okafNr gSA
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(ii) (*) ls ;g Li"V gS fd vfHkufr ewY; ,d fu;r ek=k 'b' bZdkbZ;ksa ls
izR;sd o"kZ c<+rh gSA blfy,] mRiknu esa okf"kZd of̀) gS 'b' bZdkbZ;ksa]

i.e., 2 × 1000 = 2000 Vu

blfy,] mRiknu esa ekfld of̀) 67.166
12

2000
 Vu

(iii) xq.ku ekWMy dh ifjdYiuk dj] vfHkufr ewY;ksa dks foyqIr dj fn;k
tkrk gS fn, ewY;ksa (y) dks vfHkufr ewY;ksa (ye) ls Hkkx nsdjA ;|fi] vxj
ge ;ksx ekWMy dh ifjdYiuk djsa] vfHkufr foyqIr ewY; fn, tkrs gSa (y - ye)
ls ¼ns[ksa lkj.kh 5-4A½ ifj.kkeh ewY; NksVh vof/k ¼pØh;@ifjorZu /kkfjr djrs
gSa vkSj vfu;fer ifjorZuA pw¡fd lead okf"kZd gSa] ekSleh ifjorZu vuqifLFkfr
gSaA

Lkkj.kh Ø- 5-4A: vfHkufr dk foyqIrhdj.k

o"kZ vfHkufr foyqIr ewY; vk/kkfjr
;ksx ekWMy ij xq.ku ekWMy ij

1989

1990

1991

1992

1993

1994

1995

77 – 83 = - 6

88 – 85 = 3

94 – 87 = 7

85 – 89 = 4

91 – 91 = 0

98 – 93 = 5

90 – 95 = - 5

77  83 = 0.93

88  85 = 1.04

94  87 = 1.08

85  89 = 0.96

91  91 = 1.00

98  93 = 1.05

90  95 = 0.95

mnkgj.k 5-5% ,d dEiuh dh fcØh fefy;u :i;ksa esa o"kZ 1994&2001 ds
fy, uhps dh xbZ gS

o"kZ % 1994 1995 1996 1997 1998 1999 2000 2001

fcØh % 550 560 555 585 540 525 545 585

(i) jS[kh; vfHkufr lehdj.k Kkr djsaA

(ii) fcØh dk izkDdyu o"kZ 1993 ds fy, djsaA

(iii) lh/kh js[kk vfHkufr dh <yku Kkr djsaA

(iv) D;k vk¡dM+s c<+rh vfHkufr n'kkZrs gSa ;k fxjrh vfHkufr\

gy% bl fLFkfr esa] pw¡fd x, tksM+ksa dh la[;k le gS viz. 8, ge ewy fcUnq
dks le; esa ifjofrZr djrs gSa tks nks e/; le;ksa dk lekUrj ek/; gS] viz.
1997 vkSj 1998 vkSj ge ysrs gSa %
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).( 51997t2

2
1

2
19981997t

x 





 

= 2t – 3995 …(i)

blfy, vUrjky ysus ij %

t = 1997, ge ikrs gSa x = 3994 – 3995 = –1

t = 1996, ge ikrs gSa x = 3992 – 3995 = –3

vkSj blh rjg@ekuk fd jSf[kd vfHkufr lehdj.k y vkSj x ds chp nh
tkrh gS %

)5.1997(2,  txbxay …(ii)

tgk¡ x bdkbZ;k¡
2
1

 o"kZ vksj y = okf"kZd fcØh fefy;u #- esa

Lkkj.kh Ø- 5-5

o"kZ
(t)

fcØh
(y)

x = z
2(t-

1997.5)

xy x2 vfHkufr ewY;
¼fefy;u esa½

1994

1995

1996

1997

1998

1999

2000

2001

550

560

555

585

540

525

545

585

–7

–5

–3

–1

1

3

5

7

3850

2800

1665

585

540

1575

2725

4095

49

25

9

1

1

9

25

49

555.63 –7×21=554.16

555.63 –5×21=554.58

555.63 –3×21=555.00

555.63 –1×21=555.42

555.63 +1×21=555.84

555.63 +3×21=556.26

555.63 +5×21=556.68

555.63 +7×21=557.10

dqy 4445y 0x 35xy 1662 x

(i) esa a vkSj b dks izkDdfyr djus ds fy, y lkekU; lehdj.k gSa %

xbnay  2xbxaxy 

 oa  84485  ba 168035 

 63.555
8

4485
a  21.0

168
35

b
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(ii) esa izfrLFkkfir djus ij] lh/kh js[kk vfHkufr nh tkrh gS lehdj.k ls %

,5,3,1,3,5,7 x vkSj 7 j[kdj (iii) esa] ge vfHkufr ewY; ikrs gSa
fcØh dk Øe'k% o"kZ 1994 ls 2001 ds fy,A vfHkufr ewY; Lkkj.kh Ø- 5-5 ds
vafre LraHk esa n'kkZbZ xbZ gSa&

(ii) 1993 ds fy, izkDdfyr fcØh gSa %

74.55389.163.555)9(21.063.5551993)( ye fefy;e #- esa

(iii) lh/kh js[kk vfHkufr (iii) dk <yku fn;k tkrk gS b = 0.21A

[c.f. ,d lh/kh js[kk dk lehdj.k dk <yku izfrPNsn :i gS % cmxy  ]
tgk¡ m js[kk dk <yku gS vkSj c izfrPNsn gS tks blds }kjk js[kk ij cukbZ xbZ
gSA

(iv) vfHkufr js[kk dk <yku of̀) nj dks iznf'kZr djrh gS ¼fcØh½ izfr
bZdkbZ le;] i.e., okf"kZdA pw¡fd <yku b = 8.21 /kkukRed gS] fn;k x;k lead]
c<+rk gqvk vfHkufr n'kkZrh gSA

fVIif.k;k¡% 1- vxj vfHkufr js[kkvksa dk <yku _.kkRed vkrk gS] rc nh
xbZ dky Js.kh fxjrh ¼?kVrh½ gqbZ vfHkufr n'kkZ,xhA

2- b = 0.21 dk vFkZ gS okf"kZd of̀) #- 0-21 fefy;u gS] i.e., 2,10,000
daiuh dh fcØh esaA

mnkgj.k 5-6% U;wure oxZ jhfr ls =Sekfld vfHkufr ewY; ifjdfyr djsa
fuEufyf[kr =Sekfld lead ds fiNys ik¡p o"kks ± dk tks uhps nh xbZ gS %

o"kZ igyh frekgh nwljh
frekgh

rhljh
frekgh

prqFkZ frekgh

1994
1995
1996
1997
1998

60
68
80
108
160

80
104
116
152
184

72
100
108
136
172

68
8

96
124
164

gy% ;gk¡ ge yksx jSf[kd vfHkufr lehdj.k vkSlr =Sekfld ewY;ksa (Y)
vkSj le; pj x¼o"kZ½ ds chp vklaftr djsaxsA
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lkj.kh Ø- 5-6% jSf[kd vfHkufr ds fy, ifjdyu

o"kZ
(t)

=Sekfld
ewY;ksa dk

dqy

vkSlr
=Sekfld
ewY;ksa dk

(Y)

U = x-
1996

x2 xy vfHkufr ewY;
(Ye = 112 +

244)

1994
1995
1996
1997
1998

280
360
400
520
680

70
90
100
130
170

–2
–1
0
1
2

4
1
0
1
4

–140
–90
0

130
340

112+24(-2)=64
112+24(-1)=88
112+24(0)=112
112+24(1)=136
112+24(2)=160

dqy 560y 0u 102 u 240xy

jSf[kd vfHkufr lehdj.k dh mi;qDrrk ds fy, izlkekU; lehdj.k %

)1996(,  xubuaY

2ubuauy
ubnay





24
10
240

112
5

560

2 










u
uyb

n
ya

…(i)

 jSf[kd vfHkufr lehdj.k gS % )1996(,24112  xuuY …(ii)

(ii) esa 1,0,1,2 u vkSj j[kdj] ge vfHkufr ewY; ikrs gSa ¼vkSlr
=Sekfld ewY;ksa ds fy,½ o"kZ Øe'k% 1994 ls 1998 rd ds fy,] lkj.kh Ø- 5-6
ds vfUre LraHk esa tSlk fn;k x;k gS i"̀B - - - - ij

(i) vkSj (ii) ls] vfHkufr ewY; esa okf"kZd of̀) = b = 24

 =Sekfld vfHkufr = 6
4
24



vc ge =Sekfld vfHkufr ewY; izkIr dj ldrs gSa fofHkUu o"kks± ds fy,
tSlk uhps of.kZr gSA

lkj.kh Ø- 5-6 ls] e/; frekgh ds fy, vfHkufr ewY; ¼i.e., nwljs frekgh dk
vk/kk vkSj rhljs frekgh dk vk/kk½ 1994 dk 64 gSA pw¡fd =Sekfld of̀) 6 gS]
1994 dk nwljs vkSj rhljs frekgh ds fy, vfHkufr ewY; gSa Øe'k%

616
2
164  vkSj 676

2
164  A Øekuqlkj] 1994 ds izFke frekgh ds

fy, vfHkufr ewY; gS 61– 6 = 55 vkSj 1994 ds prqFkZ frekgh ds fy, gS 67 + 6
= 73A mlh rjg] ge vfHkufr ewY; fofHkUu frekfg;ksa ds fy, cps gq, o"kks± dk
gS iwoZorhZ ewY;ksa esa 6 tksM+dj] tSlk lkj.kh Ø- 5-6(A) esa fn;k x;k gSA
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lkj.kh Ø- 5-6A

o"kZ igyh frekgh nwljh frekgh rhljh frekgh prqFkZ frekgh

1994
1995
1996
1997
1998

55
79
103
127
151

61
85

109
133
157

67
91

115
139
163

73
97
121
145
169

mnkgj.k 5-7% ,d daiuh ds fcØh dk jSf[kd vfHkufr 1995 esa 7]50]000
#i;s gSa vkSj ;g 16]500 #- izfr o"kZ c<++rk gSA

(i) vfHkufr lehdj.k dks fy[ksaA

(ii) vxj daiuh tkurh gS fd 1998 esa bldh frcØh 10% de gksxh blds
iwokZuqekfur vfHkufr fcØh ls] 1998 dk vuqekfur fcØh Kkr djsaA

gy% (i) daiuh dh fcØh 1995 esa 6]50]000 #- gS vkSj os ,d jSf[kd
vfHkufr iznf'kZr djrs gsa 16]500 izfr o"kZ dh fu;r of̀) lsA blfy,] daiuh ds
fcØh dk okf"kZd vfHkufr lehdj.k gS %

tYt 500,16000,50,6  …(*)

[Yt : #i;s esa okf"kZd fcØh t bZdkbZ;k¡ = 1 o"kZ( ewy fcUnq( 1995]

(ii) vfHkufr lehdj.k (*) dk iz;ksx dj] 1998 esa daiuh dh vuqekfur
fcØh] i.e., tc t = 3, nh tkrh gS %

(Yt) = (6,50,000 + 16,500 × 3) #- = (6,50,000 + 49,500) #- = 6,99,500
#-

 1998 esa okLrfod fcØh [6,99,500 – 500,99,6
100
10

 ] =

#- (6,99,500 – 69,950) = #- 6,29,550 #-

mnkgj.k 5-8 % uhps fn, x, lead ds fy, lehdj.k ds :i

2cxbxaY  dks mi;qDr djsa %

X : 1 2 3 4 5

Y : 25 26 33 39 46

gy% ;gk¡ x, tksM+ksa dh la[;k fo"ke gSaA blfy,] ge ysrs gSa

t =x – ¼e/; eku½ = x-3 …(*)

rkfd t ds eku x ds laxr = 1, 2, 3, 4 vkSj 5 gS Øe'k% – 2, – 1, 0, 1, 2
eku ysa fd f}rh; fMxzh vfHkufr lehdj.k y vkSj t ds chp gS %

2ctbtaY  tgk¡ 3 xt …(**)
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lkj.kh Ø- 5-7

x y t = x–3 t2 t3 t4 ty t2 y

1

2

3

4

5

25

28

33

39

46

–2

–1

0

1

2

4

1

0

1

4

–8

–1

0

–1

–8

16

1

0

1

16

–50

–28

0

39

92

100

28

0

39

184

dqy  y =171  t = 0  t2 = 10  t3 = 0  t4= 34  ty=53  t2y=351

(**) esa a, b vkSj c dks izkDdfyr djus ds fy, izlkekU; lehdj.k gSa %

4322

32

2

tctbtayt
tctbtaty

tctbnay







ca
b

ca

3410351
1053

105171






...(iii)

...(ii)

...(i)

(ii)  3.5
10
53

b

(i) dks 2 ls xq.kk djus ij vkSj rc (iii) ls ?kVkus ij] ge ikrs gSa

)2010(3410(1712351 caca 

 934235114 c  64.0
14
9
c

(i) esa izfrLFkkfir djus ij] ge ikrs gSa(

92.32
5

6.164
5

4.6171
5

10171








ca

a, b vkSj c dk ewY; (**) esa izfrLFkkfir djus ij] ge vfHkufr lehdj.k
ikrs gSa %

;64.03.592.32 2ttY  tgk¡ 3 xt …(iv)

blfy,] f}rh; fMxzh vfHkufr lehdj.k y dk x ij gks tkrk gS %

2)3(64.0)3(3.592.32  xxY

zxx
xx

xxx

2

2

2

64.046.178.22
64.0)84.330.5()76.590.1592.32(

)96(64.09.153.592.32







fVIi.kh% vfHkufr ewY; y dk x ds fy, = 1, 2, 3, 4, vkSj 5 dh x.kuk (iv)
dk iz;ksx dj fd;k tk ldrk gS] tSlk lkj.kh Ø- 5-8 esa fn;k x;k gSA



dky Js.kh fo'ys"k.k

258

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

lkj.kh Ø- 5-8

x y t = x-3 t2 5.3t 0.64t2 vfHkufr ewY;
Ye = 32.92+5.3t+0.64t2

1

2

3

4

5

25

28

33

39

46

–2

–1

0

1

2

4

1

0

1

4

–10.6

–5.3

0

5.3

10.6

2.56

0.64

0

0.64

2.56

32.92–10.6+2.56 = 24.88

32.92–5.3 +0.64 = 28.26

32.92–0 +0 = 32.92

32.92+5.3 +0.64 = 38.86

32.92+10.6+256 = 46.08

vxk ge okLrfod ewY; (Y) vkSj laxr vfHkufr ewY;ksa (Ye) dh rqyuk djsa]
ge voyksfdr djrs gSa fd ikjkcksfyd vfHkufr (iv) fn, x, lead dk lcls
mi;qDr vk[;ku gSA

mnkgj.k 5-9% fuEufyf[kr lead ds fy, f}rh; Lrj ikjkcksyk mi;qDr
djsa %

X : 1 2 3 4 5

Y : 1090 1220 1390 1625 1915

gy%

x y u = x-3
5
1450


Yv

u2 u3 u4 uv u2v

1

2

3

4

5

1090

1220

1390

1625

1915

–2

–1

0

1

2

–72

–46

–12

35

93

4

1

0

1

4

–8

–1

0

1

8

16

1

0

1

16

144

46

0

35

186

–288

–46

0

35

372

dqy  u = 0  v =-2  u2=10  u3=0  t4=34  uv=411  u2v=73

eku ysa fd lcls mi;qDr v dk u ij ikjkcksy gS %

2cubuav  …(i)

tgk¡ 3 xu vkSj
5
1450


YV …(ii)
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rc a, b vkSj c dks izkDdfyr djus ds fy, izlkekU; lehdj.k gSa %

4322

32

2

ucubuavu
ucubuauv

ucubnav








ca

b
ca

341073
10411

1052






..(v)

..(iv)

...(iii)

(iv)  1.41
10
411

b …(vi)

(v) 2 × (iii) nsrk gS % 5.5
14
77142034473  cccc …(vii)

C dk ewY; (iii) es aizfrLFkkfir djus ij ge ikrs gSa

4.11
5
5757)5.5(1025 


 aa …(viii)

(vi) ls (vii) vkSj (viii) ls a, b vkSj c dk ewY; (i) esa izfrLFkkfir dj] f}rh;
Lrj dk y ij x dk mi;qDr ikjkcksy gks tkrk gS %

5
1450

Y 2)3(5.5)3(1.414.11  xx

)94(5.53.1231.414.11 2  xxx
2.851.85.5 2  xx

 Y – 1450 4265.405.27 2  xx
Y 10245.405.27 2  xx

mnkgj.k 5-10% ,d vfHkufr vodyu xbay . fuEufyf[kr lead ds fy,
vklaftr djsaA

x : 1 2 3 4 5
y : 1.6 4.5 13.8 40.2 125.0

gy% gesa ,d ?kkrkad 9% (Exponential Curve) mi;qDr djuk gS %

xBAy . …(i)

nksuksa rjQ Logarithm gksus ij] ge ikrs gSa

BxAy logloglog 

 bxaY  …(ii)

tgk¡ AayY log;log  vkSj Bb log …(iii)

lehdj.k (ii) ,d lh/kh js[kk pj y vkSj x ds chp gS vkSj blfy, a vkSj b
ds izkDdyu ds fy, izlkekU; lehdj.k gSa %

xbnaY  vkSj 2xbxaxY  …(iv)
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lkj.kh Ø- 5-9% ?kkrkad vfHkufr dh x.kuk

x y yY log xY x2 vfHkufr ewY; (Ye)

1

2

3

4

5

1.6

4.5

13.8

40.2

125.0

0.2041

0.6532

1.1399

1.3042

2.0969

0.2041

1.3064

3.4197

6.4168

10.4845

1

4

9

16

25

1.5573  1.6

4.6361  4.6

13.8017  13.8

41.0877  41.1

122.3180 122.3

dqy  Y =
5.6983

 xY
=21.8315

 x2=55

lehdj.k (iv) esa izfrLFkkfir dj] a vkSj b ds izkDdyu ds fy, izklkekU;
lehdj.k gks tkrs gSa %

ba 556983.5  …(v) vkSj b55158315.21  …(vi)

(iv) – 3 × (v) nsrk gS %

4737.0
10
7366.47366.41045556983.538315.21  bbbb

(v) esa b dk ewY; izfrLFkkfir djus ij] ge ikrs gSa

)1055.76983.5(
5
1)4737.0156983.5(

5
1

a

2814.04072.1
5
1



blfy, (iii) dk bLrseky dj] ge ikrs gSa

977.2)4737.0log()log(  AntibantiB

5231.0)7186.1log()2814.0log()log(  AntiAntiaAntiA

(i) esa A vkSj B dk ewY; izfrLFkkfir djus ij] ge okafNr vfHkufr ewY; ikrs
gSa tks fn;k tkrk gS %

xy )977.2(5231.0  …(vii)

(vii) esa x = 1, 2, 3, 4 vkSj 5 j[kus ij] ge vfHkufr ewY; ikrs gSa tks rkfydk
5-10 ds vfUre dkWye esa n'kkZ;k x;k gSA mnkgj.k ds fy,]

(Ye)1 = 0.5231 ×2.977 = 1.5573 : (Ye)2 =0.5231 × (2.977)2

(Ye)3 = 4.6361 ×2.977 = 13.8017 vkSj blh rjg vkxsA
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fVIi.kh% okLro esa] ge ns[krs gSa fd (vii) }kjk fn;k x;k vfHkufr ewY;
xq.kksÙkj Ük̀a[kyk (G.P.) dh Js.kh dk fuekZ.k djrk gS lkekU; nj (Common
Ratio) r = 2.977 ds lkFkA blfy,] vxj ge x = 1 ds fy, vfHkufr ewY; dh
x.kuk djsa] rc x = 2, 3, 4 bR;kfnr ds fy, vfHkufr ewY; izkIr fd, tk ldrs
gSa bl ewY; dks lkekU; nj r = 2.977 ls Øeokj xq.kk djdsA

mnkgj.k 5-11% vkidks Hkkjr dh tula[;k dk vk¡dM+k fn;k x;k gS fuEu%

tux.kuk o"kZ (x) : 1911 1921 1931 1941 1951 1961 1971

tu- ¼djksM+ esa½(y): 25.0 25.1 27.9 31.9 36.1 43.9 54.7

mi;qZDr lead ds fy, ?kkrkad vfHkufr y = ab* mi;qDr djsa U;wure oxZ
jhfr }kjk vkSj vfHkufr ewY; Kkr djsaA 1981 esa tula[;k izkDdfyr djsaA

gy % ;gk¡ x = 7 fo"ke gSA vkxs] pw¡fd tula[;k vk¡dM+s cjkcj vUrjky 10
o"kks ± ij fn, x, gSa] ge ifjHkkf"kr djrs gSa %

10
1941





xxu

varjky
ekue/; …(i)

vkSj vfHkufr oØ dk fopkj djsa % ubay . …(ii)

nksuksa rjQ Logarithm ysus ij %

BuAYbuay  logloglog …(iii)

tgk¡ bBaAyY log,log,log 

(iii) esa A vkSj B dk izkDdyu djus ds fy, izlkekU; lehdj.k fn, tkrs gSa
(pw¡fd  u = 0)

nAY  vkSj
n
YAuBuY 

 2 vkSj 2u
uYB



 …(iv)

lkj.kh Ø- 5-10

o"kZ
x

tula[;k
¼djksM+
esa½ (y)

10
1941


x

u
yY log u2 uY vfHkufr ewY;

¼djksM+ esa½
Ye = 33.6×(1.142)u

1911
1921
1931
1941
1951
1961
1971

25.0
25.1
27.9
31.9
36.1
43.9
54.7

–3
–2
–1
0
1
2
3

1.3979
1.3997
1.4456
1.5038
1.5575
1.6425
1.7380

9
4
1
0
1
4
9

4.1937
2.7994
1.4456

0
1.5575
3.2850
5.2140

25.76÷1.142 = 2.56
29.42÷1.142=25.76
33.60÷1.142=29.42

33.60
33.6 1.142 =38.37
38.37÷1.142=43.82
43.82÷1.142=50.04

dqy  y =
244.6

0  y=
10.6850

 u2

=28
 uy=

1.6178
 Ye = 243.57
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(iv) dk iz;ksx dj] ge ikrs gSa

60.33)5264.1log()log(5264.1
7
6850.10

 AntiAAntiaA

142.1)0578.0log()log(0578.0
26
6178.1

 AntiBAntibB

(ii) esa a vkSj b ds ewY;ksa dk izfrLFkkiu djus esa] ge ?kkrkad vfHkufr
lehdj.k ikrs gSa %

,)142.1(60.33 uy  tgk¡
10

)1941( 


xu …(v)

1911 ls 1971 o"kks± ds fy, vfHkufr ewY; (v) ls izkIr fd, tkrs gSaA

Øe'k% u = – 3, – 2, - - - - 2, 3 j[kus ij mnkgj.k ds fy,]

60.330)(1941)(  uYeYe x

pw¡fd vfHkufr ewY; (v) ls fn, tkrs gSa G.P. esa gSa lkekU; vuqikr ds lkFk
r = b = 1.142, 1951, 1961 vkSj 1971 ds fy, vfHkufr ewY; izkIr fd, tkrs gSa
33-60 dks 1-142 ls Øe'k% xq.kk djds vkSj mlh rjg 1931] 1921 vkSj 1911 ds
fy, vfHkufr ewY; izkIr fd, tkrs gSa 33-60 dks 1-142 ls Øe'k% Hkkx nsus ijA
vfHkufr ewY; lkj.kh Ø- 5-10 ds vfUre dkWye esa nh xbZ gSA

1081 esa tula[;k dk izkDdyu % x = 1981 ds fy,] ge ikrs gSa

4
10

19411981
10
1941








xu

blfy, (v) esa u = 4 j[kdj] ge 1981 dk izkDdfyr tula[;k ikrs gSa tSls %

142.1)142.1()6.33()142.1(6.33)( 34
1981 Ye

15.57142.104.50142.1)( 1971  Ye ¼djksM+½

;k

15.57700844.16.33)30416.1(6.33)( 2
1981 Ye ¼djksM+½

fVIi.kh% gesa ikuk pkfg, yey  A tcfd] lkj.kh Ø- 5-10 esa]
yey  vUrj dh otg gS (ii) esa fu;rkad dk vkorZu] nks n'keyo vadksa

rdA

mnkgj.k 5-12% okf"kZd vfHkufr lehdj.k eD[ku ds [kir ¼*000 fd-xzk- esa½
Øe'k% rhu ftyksa I, II vkSj III ds fy, uhps nh xbZ gSaA izR;sd ftyk ds fy,
[kir ds ifjorZu ds iSnuZ ij leh{kk nsaA

(i) Yt = 200 – 0.012 t ; (ii) Yt = 225 (1.015) ; (iii) Yt = 250 (0.978)
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gy% (i) ftyk I esa] okf"kZd vfHkufr ekWMy gS

Yt = 200 – 0.012 t …(24)

tks jSf[kd gS vfHkd`fr dk Yt = a+bt …(24a)

1(a) esa fu;rkad 'b' fu;r okf"kZd of̀) izfrcaf/kr djrk gS ¼of̀) vxj b > 0
vkSj Úgkl vxj b < 0) eD[ku dh [kir esa

blfy,] ftyk I esa] izkjafHkd [kir (t = 0) ed[ku dk gS a = 200,000 fd-
xzk-A vkSj ;g ?kVrh gS 0.012 × 1000 fd-xzk- – 12 fd-xzke izfr mÙkjorhZ o"kZ esaA

(ii) vkSj (iii), ftyk II vkSj III esa vfHkufr ekWMy of̀) ekWMy ds :i esa gSa %

,)1( trPoYt  …(*)

tgk¡ Po, Yt dk izkjafHkd ewY; gS (t = 0 ij) vkSj r izfr o"kZ of̀) nj gSA
(pØof̀) C;kt lw=)

ftyk II: vfHkufr ekWMy gS %

ttYt )015.01(225)015.1(225  …(25)

blfy,] ftyk II esa] eD[ku dh izkjafHkd [kir 250]000 fd-xzk- gS
vkSj ;g ?kVdu pØof̀) nj r = 0.022 = 2.2% izfr o"kZ

ftyk III: vfHkufr ekWMy gS %

ttYt )022.01(250)978.0(250  …(26)

blfy,] ftyk III esa] eD[ku dh izkjafHkd [kir 250]000 fd-xzk- gS
vkSj ;g ?kVrh gS pØof̀) C;kt nj ij r = 0.022 = 2.2% izfr o"kZA

5.5.4 vfHkufr lehdj.k dk laifjorZu (Conversion of Trend
Equation)

dksbZ vfHkufr lehdj.k

)(tfYe  …(*)

rhu vo;oksa ij fuHkZj djrh gS] viz.

(i) le; lanHkZ dh ewy fcUnq (The Origin of Time Reference),

(ii) le; dh bZdkbZ;k ¡] viz., okf"kZd] ekfld] lkIrkfgd] bR;kfnA

(iii) fn, ewY;ksa dh bdkbZ;k¡] i.e., dky Js.kh ewY; tks okf"kZd vk¡dM+s]
ekfld vk¡dM+s] ;k ekfld vk¡dM+ksa ls lEcfU/kr gSaA

vfHkefr lehdj.k (*) iquZxf.kr dh tk ldrh gSa bu vo;oksa dks
iquZifjHkkf"kr djus ds ckn tks gekjh lqfo/kk ds mi;qDr gksA ge yksx uhps nks
fcUnqvksa dh foospuk djsaxs %
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(i) ewy fcUnqq dk foLFkkiu (Shifting of Origin) vkSj

(ii) okf"kZd vfHkefr lehdjk dks ekfld vfHkufr lehdj.k esa :ikarj.k
tc(

(a) y-ewY; okf"kZd dqy ;ksx esa gSa vkSj

(b) y-ewY; ekfld vkSlrksa esa fn, x, gSaaA

ewy fcUnq dk foLFkkiu (Shifting of Origin) % t;knkrj] vfHkufr ewY;ksa
ds chp rqyukvksa dks lqxr cukus ds fy,] ;g vfHky"kuh; gks tkrk gS ,d dky
Js.kh esa ewy fcUnq dks foLFkkfir ¼lanHkZ dk le; vof/k½ djuk dqN lqfo/kktud
fcUnq rdA ge yksx rduhd dk o.kZu ,d mnkgj.k ls djsaxsA

ekuk fd lh/kh js[kk vfHkufr lehdj.k nh tkrh gS %

bxaYe  …(5.27)

tgk¡ ewy&fcUnqq % 1990 ¼igyh tqykbZ½ % x bdkbZ;k ¡ % ,d o"kZ y bdkbZ;k¡
okf"kZd dqy ;ksx vfHkufr lehdj.k 5-27 esa fu;rkad 'a' vfHkufr ewY; gS ewy
fcUnq ds o"kZ dk] viz. 1990] i.e.,

aye 1990)(

vc] vxj ge dky Js.kh dks ifjofrZr djuk pkgrs gSa fd bldk ewy fcUnqq]
dgsa 1995] i.e., ge u, vfHkufr ewy fcUnqq dks ;gk¡ ls 5 o"kZ foLFkkfir dj] rc
u;k vfHkufr lehdj.k izkIr fd;k tkrk gS x ds ewY; dks x + 5 esa ifjofrZr
dj (5-27) esaA rc u;k vfHkufr lehdj.k gks tkrk gS %

),5(  xbaYe …(5.28)

ewy fcUnq % 1990 ¼igyh tqykbZ½ i.e., x = 0 tc t = 1995.

blh rjg] vxj ge ewy fcUnqq dks 1987 rd foLFkkfir djrs gSa] i.e., 3 o"kZ
ihNs] u;k vfHkufr lehdj.k gks tkrk gS %

)3(  xbaYe …(5.29)

ewy fcUnq % 1987 ¼igyh tqykbZ½ i.e., x = 0 tc t = 1987.

bl rjg] ewy fcUnqq dk foLFkkiu lehdj.k (5-27) esa flQZ fu;rkad 'a' ds
ewY; dks izHkkfor djrh gS] tcfd lehdj.k dk <yku 'b' ogh jg tkrh gSA

okf"kZd vfHkufr lehdj.k dk ekfld vfHkufr lehdj.k esa laifjorZu
(Conversion of Annual Trend Equation to Monthly Trend Equation)

ge yksx fQj ls okf"kZd vfHkufr lehdj.k (5-27) ij fopkj djrs gSaA
lehdj.k esa <yku 'b' okf"kZd of̀) y-ds ewY;ksa pw¡fd vkSlr ekfld vk¡dM+k izkIr
fd;k tkrk gS dqy okf"kZd vk¡dM+k dks 12 ls foHkkftr djds] vfHkufr lehdj.k
5-25 vkSlr ekfld ewY;ksa esa laifjofrZr gks tkrh gS %
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xbaYe
1212

 …(5.30)

tgk¡] ewy fcUnqq % 1990 ¼igyh tqykbZ½ x bdkbZ;k¡ % 1 o"kZ y bdkbZ;k¡ %
ekfld vk¡dM+s

mnkgj.k ds fy,] ge dg ldrs gSa fd phuh dk vkSlr ekfld mRiknu]
dgsa] pkj o"kksZ a ds fy, 1990] 1991] 1992 vkSj 1993 ds fy, Øe'k% 4,3,2,1 yyyy
gSaA blfy,] x bdkbZ;k¡ o"kZ gSa] ;|fi gesa vkSlr ekfld ewY; fn, x, gSaA

lehdj.k (5-28) esa x dk xq.kkad] viz., b/12 ekfld vk/kkj ij y ewY;ksa dh
of̀) iznf'kZr djrk gS ijUrq ,d o"kZ esa ,d eghus ls nwljs ¼ijorhZ½ o"kZ ds
laxr eghus dkA ,d ekfld vfHkufr lehdj.k izkIr djus ds Øe es ftlesa x
ewY; Hkh ,d eghus dh bdkbZ;ksa esa gSa] vkSj tsls x dh xq.kkad vfHkufr ewY;ksa esa
eghus ls eghus dh of̀) iznf'kZr djrk gS] lehdj.k (5.30) esa xq.kkad b/12 vkxs
12 ls foHkkftr gksuk pkfg,A blfy,] ekfld vfHkufr lehdj.k gks tkrk gS %

xbay
14412

 …(5.31)

tgk¡] ewy fcUnq % 1990 ¼igyh tqykbZ½ % x bdkbZ;k¡ % ,d eghuk % y bdkbZ;k¡
% vkSlr ekfld ewY;

blfy,] vxj ge (5-31) esa ewy fcUnq dks foLFkkfir djuk pkgrs gSa izFke
tqykbZ ls uoEcj ds e/;] i.e., vHkh ls pkj vkSj vk/ks eghus] rc lehdj.k
(5-29) ?kVdj gks tkrk gS %

)5.4(
14412

 xbaYe …(5.32)

tgk¡] ewy fcUnq % 15 uoEcj] 1990( x bdkbZ;k¡ % ,d eghuk % y bdkbZ;k¡ %
vkSlr ekfld ewY;

blh rjg ls] vxj ewy fcUnqq ekfld vfHkufr lehdj.k (5-31) esa foLFkkfir
gksdj e/; ekpZ rd tkrh gS] i.e., 3½ eghus ihNs] ;g ?kVdj gks tkrk gS %

)5.3(
14412

 xbaYe …(5.33)

fVIi.kh% okf"kZd vfHkufr lehdj.k (5-27) Hkh =Sekfld vfHkufr lehdj.k
esa ?kV tkrh gS] tks nh tk,xh %

xbaYexbaYe
484

.
1244




 …(5.34)

tgk¡] ewy fcUnqq % 1990 ¼igyh tqykbZ½ % x bdkbZ;k¡ % ,d pkSFkkbZ % y
bdkbZ;k¡ % =Sekfld ewY;A
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mnkgj.k 5-13 % ,d oLrq ds fy, okf"kZd fcØh (*000 #i;ksa) dk lehdj.k
izFke tqykbZ] 2001] ewy fcUnq ds :i esa gS Y = 81.6 + 28.8 x

(i) vfHkufr lehdj.k fu/kkZfjr djsa ekfld vfHkufr ewY; nsus ds fy,
ewy fcUnqq ds :i esa 15 tuojh] 2002 ds lkFk] vkSj

(ii) vfHkufr ewY;ksa dks ifjdfyr djsa ekpZ 2002 ls vxLr 2002 ds fy,

gy% (i) fn;k x;k okf"kZd vfHkufr lehdj.k ekfld ewY;ksa esa ifjofrZr
gksdj gks tkrk gS %

xYexYe 2.08.6
144

8.28
12

6.81
 …(*)

[ewy fcUnqq % ¼igyh tqykbZ½ 2001 % x bdkbZ = 1 eghuk( y bdkbZ = vkSlr
ekfld fcØh ('000 #- esa)]

ge ewy fcUnq dks tuojh 2002 rd foLFkkfir djuk pkgrs gSa] viz. tuojh
dk e/;sa] i.e., 15 tuojh] 2002A nwljs 'kCnksa esa] gesa ewy&fcUnqq] dks 6½ eghuk
vkSj okafNr lehdj.k izkIr dh tkrh gS x dks x + 6.5 (*) esaA

blfy,] u;k vfHkufr lehdj.k fn;k tkrk gS %

)5.6(2.08.6  xYe

= 6.8 + 0.2x + 1.3

= 8.1 + 0.2x

ewy fcUnqq % 15 tuojh] 2002( x bdkbZ = 1 eghuk( y bdkbZ = vkSlr ekfld
fcØh (*000 #- esa)

lkj.kh Ø- 5-11% vfHkufr ewY;ksa dh x.kuk

eghuk x vfHkufr ewY;
Ye=8.1 + 0.2x)

Ye

ekpZ

vizSy

ebZ

twu

tqykbZ

vxLr

2
3
4
5
6
7

8.1 + 0.2 × 2 = 8.5
8.1 + 0.2 × 3 = 8.7
8.1 + 0.2 × 4 = 8.9
8.1 + 0.2 × 5 = 9.1
8.1 + 0.2 × 6 = 9.3
8.1 + 0.2 × 7 = 9.5

8500
8700
8900
9100
9300
9500

mnkgj.k 5-14% ,d oLrq ds okf"kZd fcØh ds fy, vfHkufr lehdj.k igyh
tqykbZ 1991 ds ewy fcUnqq ds lkFk gS

248.2896 xxYe  ¼tgk¡ x-bdkbZ = 1 o"kZ½
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(i) ekfld vfHkufr lehdj.k dks fu/kkZfjr djsa tuojh 1992 dks ewy fcUnqq
tSlk

(ii) vfHkefr ewY;ksa dh x.kuk djsa vxLr 1991 vkSj ekpZ 1992 ds fy,

gy% (i) fn;k x;k okf"kZd vfHkufr lehdj.k ekfld ewY;ksa esa ifjofrZr
gksdj gks tkrk gS %

2

121212
4

1212
8.28

12
96 xxYe







 20023.02.08 xxYe  …(*)

[ewy fcUnqq % igyh tqykbZ 1991( x bdkbZ = 1 eghuk( y bdkbZ = vkSlr
ekfld fcØh]

ge ewy fcUnqq dks 1992 rd foLFkkfir djuk pkgrs gSa viz. tuojh dk e/;]
i.e., 15 tuojh 1992A nwljs 'kCnksa esa] ge ewy fcUnqq dks ½6 eghuk vkxs
foLFkkfir djuk pkgrs gSa vkSj okafNr lehdj.k izkIr fd;k tkrk gS x dks x +
6.5 esa (*) ifjofrZr djdsA blfy,] okafNr vfHkufr lehdj.k gks tkrk gS %

0972.00299.00023.02.03.9
)25.4213(0023.03.12.08

)5.6(0023.0)5.6(2.08

2

3

2






xxx
xxx

xxYe

20023.02299.03972.9 xx  …(**)

[ewy fcUnq $ 15 tuojh] 1992( x bdkbZ = 1 eghuk( y bdkbZ = vkSlr
ekfld fcØh]

(ii) vxLr 1991 ds fy, vfHkufr ewY;] i.e., 15 vxLr] 1991 izkIr fd;k
tkrk gS

x = 1.5 ysdj (*) esa

305.8005.03.08)5.1(0023.05.12.08)( 2
1991  vxLrY

1992 ds fy, vfHkufr ewY;] i.e., ¼15 ekpZ] 1992½ x = 2 ysdj (*) esa
2

1992
20023022299039729Y  ...)(  ekpZ

= 9.3972 + 0.4598 + 0.0092 = 9.8662

;k ge ekpZ 1992 ds fy, Hkh vfHkufr ewY; izkIr dj ldrs gSa ¼15 ekpZ]
1992½

x = 8.5 ysdj (*) esa
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mnkgj.k 5-15% fuEufyf[kr ,d ekfld vfHkufr lehdj.k gS %

xYe 220 

[ewy fcUnqq % tuojh] 1992( x bdkbZ = 1 eghuk( y bdkbZ = ekfld fcØh
¼*000 #- esa½]

bls okf"kZd vfHkufr lehdj.k esa laifjofrZr djsaA

gy% ekfld vfHkufr lehdj.k (*) dks okf"kZd vfHkufr lehdj.k esa
ifjofrZr djus ds fy,] gesa lcls igys ewy fcUnqq dks e/; tuojh 1992 ls o"kZ
1992 ds e/;] i.e., igyh tqykbZ] 1992 esa foLFkkfir djuk pkfg,A nwljs 'kCnksa
esa] gesa x ds ewY; dks 5-5 ls c<+k nsuk pkfg,A

bl rjg] fn;k lehdj.k (*) nsrk gS %

Ye = 20 + 2 (x + 5.5)

31 + 2x = a + bx, ¼dgsa½] [ewy fcUnqq % igyh tqykbZ] 1992]

tgk¡ Ye ekfld fcØh gS vkSj x bZdkbZ = 1 eghuk

okf"kZd vfHkufr lehdj.k izkir djus ds fy,] ge 'a' dks 12 ls xq.kk djsaxs
vkSj 'b' dks 144 ls (ii) esa] bl rjg nsrs gq, %

xYe 21443112  xYe 288372 

tgk¡ ewy fcUnqq % igyh tqykbZ] 1992( x bdkbZ = 1 o"kZ( y bdkbZ = okf"kZd
fcØh ¼*000 #- esa½

5.5.5 py ek/; dh jhfr (Method of Moving Average)

py ek/; cgqr ljy vkSj yphyh fof/k gS vfHkufr dks ekius dhA blesa py
e/;ksa dh Js.kh izkIr dh tkrh gS] ¼lekUrj ek/;½] vuqØfer vfrO;kiu dky
Jsf.k;ksa ds lewgksa ;k [k.M+ksa dkA vkSlru fof/k fn, x, lead esa mrkj&p<+ko
vkSj mPPkopuksa dks ljfyr djrh gSaA py ek/; vfHkO;Dr gksrh gS ,d
fu;rkad }kjk tks py ek/; vof/k ;k foLrkj dgykrh gSA blfy,] vof/k 'm'
dh py ek/; 'm' vfrO;kfIr ewY;ksa ,d le; ds vuqØfed vkSlrksa dh Js.kh gS]
igys nwljs vkSj rhljs ewY;ksa ls 'kq: gksdj vkxs ds ewY; bl rjg]

,,,,, 54321 yyyyy dky Js.kh ewY;ksa dh fofHkUu dkykof/k;ksa ds fy,] py ek/;

(M.A.) ewY; 'm' vof/k dgh tkrh gS %

15t M.A. ,.....21

m
yyY m 2nd M.A.

m
yyy m 131 .... 

 vkSj blh

rjg vkxsA

ge nks fLFkfr;ksa dh foospuk djsaxsA
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fLFkfr (i) tc vof/k fo"ke gS% vxj py ek/; dh vof/k 'm' fo"ke gS]
rc py ek/;ksa dh vuqØfed laxr le; vUrjkyksa ds e/;ekuksa ds fo#) jD[kh
tkrh gSA mnkgj.k ds fy,] vxj m = 5, igyk py ek/; ewY; e/; vof/k ds
fo#) j[kh tkrh gS] i.e., 3'k] nwljk M.A. ewY; le; vof/k 4 ds fo#) j[kh
tkrh gS vkSj blh rjg vkxsA

fLFkfr (ii) tc vof/k le gS% vxj M.A. dh vof/k 'm' le gS] rc nks e/;
vof/k;k¡ gSa vkSj M.A. ewY; nks le; vUrjkyksa ftls ;g r; djrk gS ds chp
j[kk tkrk gSa Li"Vr%] bl fLFkfr esa M.A. ewY; fn, dky Js.kh dh vof/k ds
lkFk lfUuikrh gksxh vkSj ,d iz;kl dh tkrh gS mUgsa okLrfod lead ds lkFk
ledkyhurk fuf'pr djus ds fy, pky ek/;ksa dk nks&vof/k vkSlr ysdj vkSj
mUgsa laxr le; vof/k;ksa ds chp mUgsa j[kdjA ;g rduhd vfHkeq[k fcUnq
(Centring) dgykrh gS vkSj laxr py ek/; ewY; dsanzh;dr̀ py ek/; dgykrh
gSA fo'ks"k :i esa] vxj vof/k M=4, igyk py ek/; ewY; 2nd vkSj 3rd le;
vUrjky ds e/; ds fo#) j[kh tkrh gS( nwljk py ek/; ewY; 3rd vkSj 4th Fks
le; vof/k;ksa ds chp j[kk tkrk gS vkSj blh rjg vkxsA ;s ewY; fn, tkrs gSa %

)(
4
1ˆ),(

4
1ˆ),(

4
1ˆ 654335432243211 yyyyyyyyyyyyyyy 

…(5.33)

vkSj blh rjg vkxsA dsUnzh;dr̀ py ek/; izkIr fd, tkrs gSa 2 vof/k M.A.
ysdj ,3,2,1 yyy dk vkSj blh rjg vkxsA

bl rjg]

izFke dsanzh;dr̀ M.A. )(
2
1

21 yy 





  )(

4
1)(

4
1

2
1

54324321 yyyyyyyy

 )()(
8
1

54324321 yyyyyyyy 

 )222(
8
1

54321 yyyyy  …(5.34)

mlh rjg ls] nwljk M.A.  )222(
8
1

65432 yyyyy  …(5.34a)

vkSj blh rjg vkxsA ;s dsanzh;dr̀ py ek/; le; vof/k;ksa 3] 4] 5 -------- ds
fo#) j[kh tkrh gSa vkSj blh rjg vkxsA lehdj.k ¼5-34½ Hkkfjr vkSlr le>s
tkrs gSa 4321 ,,, yyyy vkSj 5y ds] laxr Hkkj 1] 2] 2] 2] 1 ds lkFk] i.e.,
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,5544332211 w
wyywywywywywY



 tgk¡ 151  ww

vkSj 2432  www

blh rjg dh O;k[;k ¼5-34a½ dks nh tkrh gSA

¼5-34½ vkSj ¼5-34a½ ls ge ns[krs gSa fd vof/k 4 dk dsanzh;dr̀ py ek/;
lerqY; gS vof/k 5 ds Hkkfjr py ek/; dk] laxr Hkkj gksrs gSa 1] 2] 2] 2] 1
[bl ifj.kke ds lR;kiu ds fy,] mnkgj.k 5-2 ns[ksa] i"̀B---242]

py ek/; ewY; le; ds fo#) vkysf[kr vfHkufr oØ nsrk gSA M.A. fof/k
esa izkFkfed leL;k gS vof/k 'm' dk fu/kkZj.k vkSj ;g fVIi.kh 3 uhps esa of.kZr
gSA

fVIif.k;k¡% 1- py ek/; vkSj jSf[kd vfHkufr (Moving Average and
Linear Trend) : vxj dky Js.kh lead dksbZ ifjorZu ugha /kkj.k djrh gS
vfHkufr ds vfrfjDr ftlesa tc ,d vkys[k ij vkysf[kr dh tkrh gS ,d
lh/kh js[kk oØ nsrh gS] rc py ek/; Js.kh dks izLrqr djsxhA fuEufyf[kr
mnkgj.k fcUnqq dks Li"V dj nsxhA

o"kZ
(t)

ewY;
(y)

f=-o"khZ;
M.A.

ik¡p-o"khZ;
M.A.

7-o"khZ;
M.A.

1
2
3
4
5
6
7
8
9
10
11

10
14
18
22
26
30
34
38
42
46
50

&
14
18
22
26
30
34
38
42
46
&

&
&
18
22
26
30
34
38
42
&
&

&
&
&
22
26
30
34
38
&
&
&

bl rjg vfHkufr ewY;] ewY; 3] 5] 7 Lrj ds py ek/; vkSj vkxs okLrfod
Js.kh ds lkFk lfUuikrh gSaA

uksV dhft, fd bl fLFkfr esa] fn, x, ewY; ,d jSf[kd vfHkufr n'kkZrh gSa

.46 ty 
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2- py ek/; vkSj oØ js[kh; vfHkufr (Moving Average and Curve
linear Trend) : vxj lead dksbZ nksyudkjh ;k vfu;fer ifjorZu ugha
/kkj.k djrh gS vkSj ftls flQZ lk/kkj.k vfHkufr vkSj dky Js.kh dk
dkfyd&fp= ¼xzkQ½ gS tks oØ nsrh gS tks vk/kkj ls vory ¼mÙky½ gS] rc
vfHkufr ewY; py ek/; }kjk izxf.kr nwljk oØ fn[kkbZ fn, oØ ds lekukUrj
ijUrq blls Åij ¼uhps½A nwljs 'kCnksa esa] vxj lead esa dksbZ ifjorZu ugha gS
flok; vfHkufr ds tks oØ js[kh; gS] rc py ek/; ewY;] tc vkysf[kr gksrh gS]
ogh oØ js[kh; iSVuZ n'kkZ,xh ijUrq fn, dkfyd&fp= ls dqN nwjA vkxs]
ftruh vf/kd vof/k gksxh py ek/; dh] vfHkufr oØ mruh nwj gksxh okLrfod
dkfyd&fp= lsA nwljs 'kCnksa esa] vfHkufr ewY;ksa vkSj okLrfod ewY;ksa ds chp
vUrj cM+h gksrh tkrh gS tSls py ek/; dh vfo/k c<+rh gSA

3- py ek/; dh vof/k (Duration of Moving Average) % py ek/;
lEiw.kZrk ls nksyk;eku ifjorZu dks gVk nsrh gS vxj %

(i) py ek/; dh vof/k nksyk;eku ifjorZu dh vof/k ds cjkcj ;k vioR;Z
gS tcfd os vof/k ;k vk;ke esa fu;fer gSa] vkSj

(ii) vfHkufr jSf[kd gS ;k yxHkx ,slk gSA

blfy,] py ek/; fof/k ls vfHkufr ewY;ksa dks izxf.kr djus ds fy,] py
ek/; dh vof/k ;k foLrkj leku gksuh pkfg, Js.kh esa pØh; ifjorZuksa dh
vof/k dsA ;|fi] py ek/; dh vof/k pØh; ifjorZu dh vof/k ls de ;k
vf/kd gS rc ;g (M.A.) buds izHkko dks flQZ de dj nsxhA

vf/kdrj] ge dky Js.kh lead ls nks pkj gksrs gSa tks fu;fer pØh;
ifjorZu dks ugha n'kkZrh gS fofHkUu pØksa dks izdkf'kr djsxh ifjofrZr vof/k ds
lkFk tks fu/kkZfjr dh tk ldrh gS dkfyd&fp= dks vkysf[kr dj fn, dky
Js.kh lead dk vkSj le; dh nwfj;ksa dks fofHkUu 'kh"kks ± ds chp voyksfdr
djdsA bl fLFkfr esa] py ek/; dh vof/k yh tkrh gS fofHkUu pØksa dks vkSlr
vof/k ls tks lead esa mifLFkr gSA

4- py ek/; vkSj cgqin vfHkufr (Moving Average and
Polynomial Trend) % vf/kdrj vkfFkZd vkSj O;kikfjd dky Jsf.k;ksa ds
vfHkufr fojys gh js[kh; gksrh gS vkSj Øekuqlkj] vxj vfHkufr oØ js[kh; gS]
py ek/; ewY; vfHkufr dk fo:fir rLohj is'k djsxhA bl fLFkfr esa lgh
vfHkufr ewY; izkIr dh tkrh gS fn, ewY;ksa dk Hkkfjr py ek/; ysdjA mnkgj.k
ds f,y] ,d py ek/; ds fy, Hkkj (5, 2), i.e., ,d ijoy; vfHkufr ds fy,
5 ds foLrkj dk py ek/; fn, tkrs gSa %



dky Js.kh fo'ys"k.k

272

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh







 

35
3,

35
12,

35
17,

35
12,

35
3

}kjk …(*)

blfy,] Js.kh ........., 321 yyy ds fy, izFke py ek/; fn, tkrs gSa %

)31217123(
35
1

54321 yyyyy  ls ;g voyksfdr fd;k tk

ldrk gS fd %

(i) M.A. ds fy, Hkkj e/; ewY;ksa ds lefer gS] vkSj

(ii) Hkkjksa dk ;ksxQy bdkbZ gSA

5- vfHkufr mPpkopuksa ij py ek/; dk izHkko (Effect of Moving
Average or Irregular Fluctuations) : py ek/; okLrfod lead esa mifLFkr
mrkj&p<+ko dks ljfyr djrh gS vkSj] blfy,] vfu;fer mPpkopuksa dh
rhozrk dks dqN lhek rd ?kVkrh gSA ;g mUgsa iw.kZ:i ls [kRe ugha dj ldrh
gSA ;|fi] ftruh vf/kd vof/k gS py ek/; dh ¼,d [kkl lhek rd½( ?kVus
dh ek=k mudh rhozrk esa mruh gh vf/kd gSA blfy,] vfu;fer ifjorZuksa
dh ?kVus ds nf̀"Vdks.k ls] yEch vof/k py ek/; dh vuq'kalk dh tkrh
gSA ;|fi] geus fVIi.kh 2 esa ladsfrr fd;k gS] fd py ek/; dh ftldh cM+h
vof/k] okLrfod ewY; ls mruh gh vf/kd nwjh ij vfHkufr ewY;A nwljs 'kCnksa esa]
py ek/;ksa dh yEch vof/k esa laHkkouk gS fd og vfHkufr ewY;ksa dk fo:fir
rLohj nsA Øekuqlkj] le>kSrk ds rkSj ij] py ek/; dh vof/k uk rks cgqr
cM+h gksuh pkfg, uk gh cgqr NksVhA py ek/; dh vuqdwyre vof/k og gS tks
dky Js.kh esa pØ dh vof/k ls lfUuikrh gS ;k vioR;Z gS D;ksafd ;g pØh;
ifjorZu dks iw.kZ:i ls [kRe dj nsxh] vfu;fer ifjorZu dks ?kVk nsxh vkSj]
blfy,] vfHkufr dk lcls csgrj laHko ewY; nsxhA**

vc geyksx la[;kRed iz'uksa dh foospuk djsaxs pky ek/; fof/k ls vfHkufr
ewY;ksa dks izkIr djus dh rduhd dk o.kZu djus ds fy,A

mnkgj.k 5-16% ifjdfyr djsa (i) f=o"khZ; (ii) iapo"khZ;] py ek/;
fuEufyf[kr lead ds fy, vkSj ifj.kkeksa ij leh{kk nsaA

o"kZ % 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

y % 242 250 252 249 253 255 251 257 260 265 262
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gy% lkj.kh Ø- 5-12 esa f=o"khZ; vkSj iapo"khZ; py ek/; fof/k;k¡ nh tkrh
gSa %

lkj.kh Ø% 5-12% rhu vkSj iapo"khZ; M.A. ewY; dk izx.ku

o"kZ
(1)

y
(2)

rhu o"khZ;
py ;ksxQ

y
(3)

rhu o"kZ py
¼ek/;½

¼vfHkufr ewY;½
(4)=(3) ÷ 3

iapo"khZ;
py ;ksxQ

y
(5)

iapo"khZ;
M.A.

vfHkufr
ewY;

(6)=(5) ÷ 5

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

242

250

252

249

253

255

251

257

260

265

262

-

744

751

754

757

759

763

768

782

787

-

-

248.0

250.3

251.3

252.3

253.0

254.3

256.6

260.7

262.3

-

1246

1259

1260

1265

1276

1288

1295

249.2

251.8

252.0

253.0

255.2

257.6

259.0

leh{kk% tSls M.A. dh vof/k c<+rh gS] vfHkufr ewY; okLrfod ewY;ksa ls
nwj Hkkxrh gSA

mnkgj.k 5-17% py ek/; fof/k ls vfHkufr ewY;ksa dks ifjdfyr djsa] pkj
o"khZ; pØ dh ifjdYiuk djrs gq,] fuEufyf[kr lead ls Hkkjr esa phuh
mRiknu ls lacaf/kr %

o"kZ phuh mRiknu
¼yk[k Vu½

o"kZ phuh mRiknu
¼yk[k Vu½

1971
1972
1973
1974
1975
1976

37.4
31.1
38.7
39.5
47.9
42.6

1977
1978
1979
1980
1981
1982

48.4
64.6
58.4
38.6
51.4
84.4
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gy% pw¡fd gesa fn;k x;k gS fd lead pkj o"khZ; pØ dk ikyu djrh gS]
ge yksx vfHkufr] ewY;ksa dks izxf.kr djsaxs vof/k 4 dk py ek/; iz;ksx dj]
tSlk Lkkj.kh Ø- 5-13 esa n'kkZ;k x;k gSA

Lkkj.kh Ø- 5-13% pkj o"khZ; py ek/;ksa dk izx.ku

o"kZ
(1)

phuh mRiknu
¼yk[k Vuksa

esa½
(2)

pkj o"khZ;
py ;ksxQy

(3)

pkj o"kZ py
¼ek/;½

(4) = (3) ÷ 4

2 vof/k
py ;ksxQ
y LraHk

(5)

dsUnzh;
py ek/;
vfHkufr
ewY;

(6) = (5) ÷ 2

1971 37.4
1972 31.1

←146.7 36.675
←75.925 37.99

1973 38.7
←157.2 39.300

←81.475 40.74
1974 39.5

←168.7 42.175
←66.455 43.39

1975 47.9
←178.4 44.600

←95.475 47.74
1976 42.6

←203.5 50.875
←104.375 53.19

1977 48.4
←214.0 53.500

←106.000 55.00
1978 64.4

←210.0 52.500
←105.750 52.88

1979 58.4
←213.0 53.250

←111.450 55.73
1980 38.6

←232.8 58.200

1981 51.4
1982 84.4
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mnkgj.k 5-18% py ek/; dh vof/k fu/kkZfjr djsa fuEufyf[kr lead ds fy,
vkSj ml vof/k ds fy, py ek/; ifjdfyr djsa %

o"kZ % 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ewY; % 130 127 124 135 140 132 129 127 145 158 153 146 145 164 170

gy% pw¡fd fn, lead dk 'kh"kZ o"kZ 1] 5] 10 vkSj 15 o"kks± ij gksrk gS]
lead ,d fu;fer pØh;] ifjorZu n'kkZrh gS vof/k 5 ds lkFkA blfy,] py
ek/; dh vof/k vfHkufr ewY;ksa dks fu/kkZfjr djus ds fy, Hkh 5 gS viz. pØh;
ifjorZu dh vof/kA

lkj.kh Ø- 5-14% iapo"khZ; py ek/; dk izx.ku

o"kZ
(1)

ewY;
(2)

iapo"khZ;
py ;ksxQy

(3)

iapo"khZ; M.A.
¼vfHkufr ewY;½
(4)=(3) ÷ 5

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

130
127
124
135
140
132
129
127
145
158
153
146
145
164
170

-
-

656
658
660
663
673
691
712
729
747
766
778

-
-

-
-

131.2
131.6
132.0
132.6
134.6
138.2
142.4
145.8
149.4
153.2
155.6

-
-

mnkgj.k 5-19% py ek/; D;k gS\ dky Js.kh ds fo'ys"k.k esa bldk D;k
iz;ksx gS\

nh xbZ la[;k,a 2] 6] 1] 5] 3] 7] 2 vof/k 3 ds Hkkfjr py ek/; fy[ksa Hkkj
gSa 1] 4] 1 vof/k 3 dsA
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lkj.kh Ø- 5-15% Hkkjr M.A. dk izx.ku

o"kZ
(1)

Hkkfjr pky ;ksxQy
vof/k 3 dk

(2)

Hkkfjr M.A. vof/k 3 dk
(3) = (2) ÷ 6

2

6

1

5

3

7

2

1×2+4×6+1×1 = 27

1×6+4×6+1×1 = 27

1×2+4×6+1×1 = 27

1×5+4×6+1×1 = 27

1×3+4×6+1×1 = 27

27÷6 = 4.5

15÷6 = 2.5

24÷6 = 4.0

24÷6 = 4.0

33÷6 = 5.5

gy% Hkkfjr py ek/; izkIr dh tkrh gS Hkkfjr py ;ksxQyksa dks Hkkjksa
ds ;ksx ls Hkkx nsdj viz; 1 + 4 + 1 = 6.

blfy,]

Hkkfjr
6
WX

W
WX 



 …(*)

Hkkfjr py ek/; ewY; lkj.kh Ø- 5-15 ds vfUre dkWy esa izkIr dh tkrh gSA

mnkgj.k 5-20% fuEufyf[kr voyksduksa dh Js.kh ds fy,] lR;kfir djsa fd
pkj o"khZ; dsfUnzr py ek/; iapo"khZ; py ek/; ds cjkcj gS Hkkj Øe'k% 1] 2]
2] 2] 1 ds lkFksA

o"kZ 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

okf"kZd fcØh
¼*000 #-½

2 6 1 5 3 7 2 6 4 8 3
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gy%

lkj.kh Ø- 5-15A: pkj o"khZ; py ek/;ksa dk izx.ku

o"kZ
(1)

okf"kZd fcØh
¼*000 #-½

(2)

pkj o"khZ;
py ;ksxQy

(3)

pkj o"kZ py
M.A.

(4)=(3) ÷ 4

2&fcUnqq pky
;ksxQy

dkWye 4 dk
(5)

pkj o"khZ;
py ;ksxQy
dsUnzh;d`r

(6)=(5) ÷ 2

1989 2
1990 6

←14 3.50
←7.25 3.63

1991 1
←15 3.75

←7.75 3.88
1992 5

←16 4.00
←8.25 4.13

1993 3
←17 4.25

←8.75 4.38
1994 7

←18 4.50
←9.25 4.63

1995 2
←19 4.75

←9.75 4.88
1996 6

←20 5.00
←10.25 5.13

1997 7
←21 5.25

1998 8
1999 3

igys mnkgj.k ds leku] Hkkfjr vkSlr izkIr dh tkrh gS Hkkfjr ;ksxQy dks
Hkkjksa ds ;ksx ls Hkkx nsdj] i.e., lw= dk iz;ksx djs]

Hkkfjr M.A. ,
w
wy



 tgk¡ 812221 w
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lkj.kh Ø- 5.15B: iapo"khZ; Hkkfjr M.A. ewY;ksa dk izx.ku

o"kZ
(1)

fcØh *000 #-
(y)
(2)

iapo"khZ; Hkkfjr pky
;ksxQy

(3)

iapo"khZ; Hkkfjr
pky ek/;

(3) = (2) ÷ 6

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

2
6
1
5
3
7
2
6
4
8
3

1×2+2(6+1+5)+1×3 = 29
1×6+2 (1+5+3) 1×+7 = 31
1×1+2 (5+3+7) 1×+2 = 33
1×5+2 (3+7+2) 1×+6 = 35
1×3+2 (7+2+6) 1×+4 = 37
1×7+2 (2+6+4) 1×+8 = 39
1×2+2 (6+4+8) 1×+3 = 41

3.63
3.88
4.13
4.38
4.63
4.88
5.13

lkj.kh Ø- 5.15A vkSj B ls ge ns[krs gSa fd pkj o"khZ; dsUnzh;dr̀ py
ek/; cjkcj gS iapo"khZ; Hkkfjr py ek/;ksa ds Hkkj Øe'k% 1] 2] 2] 2] 1 ds lkFkA

fVIi.kh% ;g ifj.kke ;FkkZFk gS] lkekU;r% fdlh Hkh dky Js.kh ds
fy,A ;gk¡ geus rqjUr lR;kfir fd;k gS fn, dky Js.kh ds fy,A

py ek/; fof/k ds xq.k vkSj voxq.k

xq.k 1- bl fof/k esa dksbZ xf.krh; tfVyrk dh okafNrrk ugha gS vkSj cgqr
ljy gS le>us esa vkSj iz;qDr djus esa U;wure oxZ jhfr fl)kUr dh rqyuk
esaA

2- ^eqDr gLr oØ* fof/k ds foijhr] ;g fof/k fdlh oLrqfu"B ds ry dks
vUroZsf'kr ugha djrh gS pw¡fd py ek/; dh vof/k dk pquko lead ds
nksyk;eku ifjorZu ls fu/kkZfjr gksrh gS uk fd vUos"kd ds O;fDrxr
fu.kZ; }kjkA

3- U;wure oxZ jhfr esa vfHkufr fdafVax dh fof/k ds foijhr] py ek/; fof/k
dkQh yphyh gS bl nf̀"Vdks.k ls fd fn, lead esa dqN vkSj voyksduksa
dks tksM+k tk ldrk gS cxSj igys ls izkIr vfHkufr ewY;ksa dks izHkkfor
fd,A dqN u, izs{k.kksa ds tksM+ dk ifj.kke gksxk vUr esa dqN vkSj vfHkufr
ewY;A

4- nksyk;eku ifjorZu iw.kZ :i ls [kRe fd;k tk ldrk gS M.A. dh vof/k
dks fn, Js.kh esa pØh; ifjorZu dh vof/k ds cjkcj ;k vioR;Z pqudjA
¼ns[ksa fVIi.kh 3] i"̀B 271½A ,d vof/k dk mi;qDr pquko dqN gn rd
vfu;fer mPpkopuksa dks Hkh [kRe dj nsrh gSA
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5- vfHkufr dh eki dks lkFk&lkFk] py ek/; fof/k ekSleh] pØh; vkSj
vfu;fer mPpkopuksa dh eki ds fy, Hkh dh tkrh gSA [ns[ksa fVIi.kh 5]
i"̀B 272]

lhek,a% 1- py ek/; fof/k dh ,d Li"V lhek gS fd ge lHkh fn, voyksduksa
ds fy, vfHkufr ewY; ugha izkIr dj ldrs gSaA gesa vfHkufr ewY;ksa dks NksM+
nsuk pkfg, dqN voyksduksa ds fy, nksuksa vkR;afrdksa ij ¼i.e., 'kq: esa vkSj
vUr esa½ tks py ek/; dh vof/k ij fuHkZj gSA mnkgj.k ds fy,] 5] 7 vkSj
9 vof/k ds py ek/; ds fy, ge vfHkufr ewY; [kks nsrs gSa igys vkSj
vfUre Øe'k% 2] 3 vkSj 4 ewY;ksa ds fy,A

2- pw¡fd vfHkufr ewY; py ek/; jhfr ls izkIr fdlh Qyud (Functional)
laca/kksa ls vfHkO;Dr ugha dh tk ldrh gS] ;g fof/k iz;qDr ugha gks ldrh
gS iwoZdFku ;k Hkfo";dFku vkxkeh ewY;ksa ds fy, tks vfHkufr fo'ys"k.k dk
eq[; mís'; gSA

3- py ek/; dh vof/k dk pquko cgqr egRoiw.kZ gS vkSj fu/kkZfjr djus esa
vklku ugha gS fo'ks"kdj tc dky Js.kh pØ ugha n'kkZ,xh tks vof/k vkSj
vk;ke esa fu;fer gSA bl fLFkfr esa py ek/; pØh; ifjorZuksa dks
iw.kZ :isu [kRe ugha djsxh vkSj Øekuqlkj py ek/; ewY; lkekU; vfHkufr
dh okLrfod rLohj ugha iznf'kZr djsxh [ns[ksa fVIi.kh 3] 4] 5] 6 M.A. dh
vof/k fu/kkZfjr djus ds fy,A]

4- xSj&jSf[kd vfHkufr dh fLFkfr esa] tks lkekU;r fLFkfr gS vf/kdrj vkfFkZd
vkSj O;kikfjd dky Jsf.k;ksa esa] py ek/; fof/k }kjk nh xbZ vfHkufr ewY;
i{kikr iw.kZ gS vkSj okLrfod vfrO;kIr leadksa ds ;k rks uhps iM+rh gS ;k
ÅijA okW ds vuqlkj %

^^vxj vfHkufr js[kk uhps dh vksj vory gS ¼,d ckmy ds fdukjs tSlk½]
py ek/; dk ewY; ges'kk cgqr Å¡pk gksxk] vxj vfHkufr Åij dh vksj
vory gS ¼,d MchZ ikV ds fdukjs tSlk½] py ek/; ges'kk dkQh uhph
gksxhA**

tSlk igys gh fufnZ"V gS [ns[ksa fVIi.kh 4] i"̀B 271], cgqfo/k vfHkufr dh
fLFkfr esa] mfpr vfHkufr ewY; izkIr fd, tkrs gSa Hkkfjr py ek/; dk
iz;ksxdj mfpr Hkkjksa ds lkFkA

lhekvksa dk /;ku j[krs gq,] py ek/; fof/k fuEufyf[kr ifjfLFkfr;ksa esa
vuq'kaflr dh tkrh gS %

(i) vxj vfHkufr js[kh; gS ;k yxHkx oSlk

(ii) nksyk;eku ifjorZu tks fn, dky Js.kh dks of.kZr djrh gS fu;fer gS
nksuksa vof/k vkSj vk;ke esaA

(iii) vxj iwoZdFku okafNr ugha gSA
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viuh izxfr tk¡fp, (Check Your Progress)

1- dky Js.kh lead dh iwjh izdr̀h gS ;k le;kof/kA

¼d½ vfHkufr] Úâkl ¼[k½ vfHkufr] of̀)

¼x½ vfHkifr] nh?kZ ¼?k½ of̀)] Úâkl

2- Øe vof/k fopj.k oxhZd̀r gSA (a) _________ (b) _________

¼d½ vkrZo] vfHkufr ¼[k½ of̀)] vfHkufr

¼x½ Úâkl] vkÙkZo ¼?k½ vkrZo] pØh;

3- vxj lead esa vfHkufr vuqifLFkr gS] rc vkrZo ?kkrkad izxf.kd gksrs gS]
_________ }kjkA

¼d½ ljy vkSlru dh fof?k ¼[k½ jSf[kd

¼x½ vkrZo ¼?k½ vfu;fer vo;u

4- dky Js.kh lead iznf’kZr djrs gSa _________ vfHkufr vxj of̀) nj
fu;r gSA

¼d½ pØh; ¼[k½ jSf[kd

¼x½ of̀) ¼?k½ Úâkl

5- pØh; fopj.k _________ dkj.k ls gksrs gSa SA

¼d½ nksyu ds ¼[k½ ljy vkSlru ds

¼x½ O;olkf;d pØ ¼?k½ buesa ls dksbZ ugha

6- vkÙkZo fopj.krk de vof/k fopj.krk gS vof/k _________ ds lkFkA

¼d½ ,d o’kZ ls de

¼[k½ ,d o’kZ ls vf/kd

¼x½ nksyu mrkj p<+ko

¼?k½ vof/k (?k) ljy vkSlr ds lkFk

7- lcls egRoiw.kZ dk ,d tks vkÙkZo fopj.krk mRiUu djrs gS _________
gSaA

¼d½ vkrZo

¼[k½ ekSle

¼x½ pØh;

¼?k½ ekSle vkSj lkekftd fjokt
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5-6 viuh izxfr tk¡fp, iz'uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼t½

2- ¼?k½

3- ¼d½

4- ¼[k½

5- ¼x½

6- ¼d½

7- ¼?k½

5-7 lkjka'k (Summary)

T;knkrj vkfFkZd] O;olkf;d vkSj okf.kT; ls lacaf/kr Jsf.k;ksa] e.g., ewY;ksa ls
lacaf/kr jsf.k;k¡] fofHkUu miHkksDrk oLrqvksa dk mRiknu vkSj [kir] df̀"k vkSj
vkS|ksfxd mRiknu] jk"Vªh; vk; vkSj lqjf{kr fofue;] O;kikfjd ?kjkuksa dh
ykxr] fcØh vkSj ykHk] cSad tek vkSj Dyh;fjax] LVkWd ,Dlpsat cktkjksa esa
'ks;j ds ewY; vkSj ykHkka'k bR;kfn lHkh dyk Jsf.k;k¡ gSa tks yEch dkykof/k esa
QSyh gSA

dky Js.kh lkaf[;dh; lead dk dkykuqØe ls O;oLFkkiu gS i.e.,
blds ?kfVr gksus ds le;kuqlkjA vxj ,d laof̀Ùk ds ewY; fofHkUu vof/k;ksa esa
voyksfdr fd, tkrs gSa] bl rjg ls izkIr ewY; dkQh fopj.krk ;k ifjorZu
n'kkZ,axsA ;s mrkj&p<+ko bls ;FkkFkZ dh otg ls gS fd laof̀Ùk dk ewY;
fdlh ,d dkjd ls gh izHkkfor ugha gksrh gS cfYd cgqfo/k dkjdksa ds lapbZ
izHkko ls tks bls Åij uhps [khaprs gSaA fofHkUu 'kfDr;k¡ tks ,d laof̀Ùk ds ewY;
dks dky Js.kh esa izHkkfor djrh gS eksVs rkSj ij fuEufyf[kr pkj izdkjksa esa
oxhZdr̀ dh tk ldrh gS] lkekU; rkSj ij dky Jsf.k;ksa ds vo;o dgs tkrs gSaA

(a) nh?kZdkyhu izof̀Ùk dk miufr (Secular Trend or Long-Term Movement (T)

(b) lkof/kd ifjorZu ;k vYidkyhu mPpkopu (Periodic Movement or Short-
Term Fluctuations)
(i) vkoÙkZ ;k ekSleh ifjorZu (S) Seasonal Variation

(ii) pØh; ifjorZu (C) Cyclical Variation

(c) vfu;fer ;k nSo mPpkopu (Irregular or Random Fluctuation)
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nh?kZdkyhu izo`fÙk ;k miufr&miufr tks izof̀Ùk dk nh?kZdkyhu miufr
Hkh dgykrh gSA ,d Js.kh dh izkFkfed izof̀Ùk gS c<+uk ;k ?kVuk ,d dkykof/k
ijA in ^yEch le;kof/k* ,d vkisf{kd in gS vkSj ;FkkZFkrk ls ifjHkkf"kr ugha
dh tk ldrhA ;g cgqr dqN lead dh izdf̀r ij fuHkZj djrh gSA vfHkufr dk
lgh fp= izkIr djus ds fy, dky Jsf.k;ksa ds ewY;ksa dks de ls de nks ;k rhu
laiw.kZ pØ dh vof/k rd tk¡pk tkuk pkfg,A

vxj dky Js.kh ds ewY;ksa dks vkys[k i= ij [khapk tk; vkSj ;s ewY;
dekscs'k lh/kh js[kk ds pkjksa vksj la?kfur gksa rks dky Js.kh }kjk iznf'kZr miufr
jSf[kd dgh tkrh gS ugha rks xSj&jSf[kd ¼oØ jSf[k;½A ;g O;olkf;d iwokZuqeku
vkSj Hkfo"; ds dk;ZØeksa dks r; djus esa enn djrk gSA

nh?kZdkyhu ifjorZuksa ds lkFk cgqr lkjh dky Jsf.k;ksa esa fofHkUu izdkj dh
'kfDr;k¡ lfUufgr gksrh gSa tks vius vki dks dky Øekuqlkj nqgjkrh gSa vkSj
bl rjg ,d [kkl fn'kk esa Js.kh ds ewY;ksa ds ljy izokg dks jksd nsrh gSaA bl
rjg dh 'kfDr;k¡ vYidkyhu ifjorZu mRiUu djrh gSa tks fuEufyf[kr nks
laoxks± esa oxhZd̀r dh tk ldrh gSa&

(a) ekSleh ;k vkrZo ifjorZu (Seasonal Variation) – (S)

(b) pØh; ifjorZu (Cyclical Variation) – (C)

5-8 eq[; 'kCnkoyh (Key Terminology)

 nh?kZdkyhu miufr% Secular Tread
 vYi dkyhu% Short-Term Variations
 nSo ;k vfu;fer ifjorZu% Random or irregular variations
 vfHkufr lehdj.k dk laifjorZu py ek/; dh jhfr% Method of

Moving Average
 ekSleh ifjorZu% Seasonal Variation
 pØh; ifjorZu% Cyclical Variation

5-9 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Question and Exercises)

iz'uekyk&5-1

1- ,d dky Js.kh D;k gS\ blds eq[; la?kVd D;k gSa\ izR;sd ds fy, n"̀VkUr
nsaA

2- (a) dky Js.kh fo'ys"k.k ls D;k le>k tkrk gS\ blds egRo dh foospuk
O;kikj ds fy, djsaA
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(b) dky Js.kh fo'ys"k.k ds egRo dk O;olk; vkSj vFkZ'kkL= esa la{ksi esa
foospuk djsaA ,d dky Js.kh ds la?kVd D;k gSa\ izR;sd la?kVd
dk ,d mnkgj.k nsaA

3- (a) ,d dky Js.kh dk la{ksi esa ;ksxkRed vkSj xq.kkRed ekWMy dk la{ksi esa
o.kZu djsaA

(b) dSls xq.kkRed vkSj ;ksxkRed ekWMy dky Js.kh dk ,d nwljs ls fuEu
gSa\

(c) lkekU; :i ls iz;qDr ,d dky Js.kh fo'ys"k.k ds ekWMy D;k gSa\ izR;sd
ekWMy dk /kkfjr ifjdYiukvksa dh foospuk djsaA

(d) dky Js.kh ds ;ksxkRed vkSj xq.kkRed ekWMy dSls ,d nwljs ls fHkUu
gSa\ D;ksa xq.kkRed ekWMy dky Js.kh fo'ys"k.k esa lcls T;knk iz;qDr
/kkj.kk gSa\

4- (a) vfHkufr dks ifjHkkf"kr djsaA ,d fn, dky Js.kh esa nh?kZdkyhu vfHkufr
dks ekius dh fofHkUu fof/k;ksa dks fxuk,aA

(b) ,d vifj"dr̀ lead ls vfHkufr dks vyx djus dh fofHkUu fof/k;ksa dks
fy[ksaA mudk o.kZu fofHkUu lkaf[;dh; mnkgj.k nsdj djsaA

(c) ,d dky Js.kh ds fofHkUu la?kVdksa dk o.kZu djsaA U;wure oxZ jhfr ds
pquus ds dkj.kksa dk o.kZu djsa] miyC/k ekiksa esa ls] vfHkufr ewY;ksa dks
izkIr djus ds fy,A

5- (a) ^nh?kZdkyhu vfHkufr* D;k gS\ ,d dky Js.kh esa vfHkufr ewY;ksa dks
vyx djus dh fdlh ,d fof/k dh foospuk djsaA

(b) dky Js.kh ds fo'ys"k.k esa vki ftl lkaf[;dh; fof/k dks viuk,axs
mldh ppkZ djrs gq, o.kZu djsa vr% nh?kZ vfHkufr dks dSls gVk,axs\

(c) dky Js.kh fo'ys"k.k ds mís'; D;k gSa\ D;ksa gesa t:jr gksrh gS vfHkufr
ifjorZuksa dks vkof/kd mPpkopuksa ls vyx djus dh o.kZu djsaA

6- (a) nh?kZ vfHkufr] ekSleh ifjorZuksa vkSj pØh; mPpkopuksa ds chp varj
Li"V djsaA vki fdlh fn, lead esa nh?kZ vfHkufr dh eki dSls djsaxs\

(b) nh?kZ vfHkufr] vkSj pØh;] ekSleh vkSj vfu;fer mPpkopu D;k gS\
vfHkufr dks vyx djus dh fof/k;ksa dk o.kZu djsaA

7- vfHkufr ds v/;;u ds ^eqDr&gLr* oØ fof/k ds xq.kksa vkSj voxq.kksa dh
foospuk djsaA vki /;ku esa fdu fcUnqqvksa dks jksaxsA bl rjg ds oØ dks
[khaprs oDr\

vkys[k i= dh lgk;rk ls] vfHkufr oØ izkIr djsa %

o"kZ % 1982 1983 1984 1985 1986 1987 1988
ewY; % 64 82 97 71 78 112 115
o"kZ % 1989 1990 1991 1992 1993 1994
ewY; % 31 88 100 146 150 120
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8- v)Z&vkSlr fof/k ls vfHkufr mi;qDrrk dk o.kZu djsaA blds vkisf{kd xq.kksa
vkSj voxq.kksa dk o.kZu djsaA

vfHkufr ewY;ksa dh x.kuk fuEufyf[kr fn, lead ls v)Z&vkSlr fof/k }kjk
djsa %

o"kZ % 1992 1993 1994 1995 1996 1997 1998 1999
HksM+ksa dh % 546 55 51 47 42 58 55 32
la[;k ¼yk[k esa½

9- (a) ,d oLrq dh fcØh fuEufyf[kr Øe esa tuojh 1999 ls fnlEcj 1999
rd c<+rh

280 300 280 280 270 240

230 230 220 200 210 200

v)Z&vkSlr fof/k ls vfHkufr Kkr djsaA

(b),d vfHkufr js[kk fdV djsa fuEufyf[kr lead ls v)Z&vkSlr fof/k dk
iz;ksx dj

o"kZ % 1993 1994 1995 1996 1997 1998

ykHk ¼*000 #- esa½ % 100 120 140 150 130 200

10- U;wure o"kZ jhfr dk o.kZu djsaA dSls ;g vfHkufr fQfVax esa iz;qDr gksrk
gS\ U;wure oxZ jhfr }kjk vfHkufr QhfVax dk vkisf{kd xq.k vkSj voxq.k
D;k gSa\

11- ,d dky Js.kh ds la?kVd D;k gSa\ vki vfHkufr dks dSls vyx djsaxs
U;wure oxZ jhfr }kjk\ vki vius mÙkj dks ,d mnkgj.k }kjk n'kkZ,aA

12- uhps mRiknu ds vk¡dM+s ¼gtkj fd- xzk- esa½ ,d phuh QSDVªh fn;k x;k gS%

o"kZ % 1984 1985 1986 1987 1988

mRiknu % 77 88 94 85 56

(i) ,d lh/kh js[kk vfHkufr fQV djsa ewy fcUnqq dk o"kZ 1986 ysrs gq,

(ii) o"kZ 1990 ds fy, vfHkufr ewY; Kkr djsaA

13- fuEufyf[kr lead ds fy, lh/ks js[kk vfHkufr fQV djsa U;wure oxZ jhfr
dk iz;ksx dj vkSj o"kZ 2001 ds fy, mRiknu ifjdfyr djsa %

o"kZ % 1996 1997 1998 1999 2000

mRiknu ¼*000 Vu½ % 83 92 74 90 166

14- fuEufyf[kr lead esa ,d lh/kh js[kk vfHkufr fQV djsa U;wure dh
jhfr }kjk %

o"kZ % 1991 1993 1995 1997 1999

mRiknu % 18 21 23 27 16
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ewy fcUnq ds o"kZ dks js[kkafdr djsaA o"kZ 1998 vkSj 2000 ds fy, mRiknu
izkDdfyr djsaA

15- fuEufyf[kr lead ds fy, %

(i) ,d lh/kh js[kk vfHkufr fQV djsa U;wure oxZ jhfr }kjk

(ii) vfHkufr ewY;ksa dks ifjdfyr djsa %

o"kZ % 1990 1991 1992 1993 1994 1995 1996

mRiknu % 12 10 14 11 13 15 16

16-(a) uhps fn, x, dky Js.kh dks lead dks lh/kh js[kk vfHkufr fQV djsa
U;wure oxZ jhfr ls vkSj o"kZ 2000 ds fy, fcØh dk Hkfo"; dFku djsaA

o"kZ (t) % 1993 1994 1995 1996 1997 1998 1999

fcØh Y % 25 30 38 50 62 80 95
¼yk[k #i;ksa esa½

(b) fuEufyf[kr lkj.kh ,d en dk fu;kZr nsrh gs lkr o"kks± ds njE;ku

o"kZ (t) % 1989 1990 1991 1992 1993 1994 1995

fu;kZr ¼Vu eas½ % 50 70 60 80 90 100 110

vfHkufr ewY; ifjdfyr djsa ,d lh/ks js[kk fQV djds U;wure oxZ
jhfr }kjk vkSj o"kZ 1996 ds njE;ku lekU; fu;kZr izkDdfyr djsaA

17-(a) U;wure oxZ jhfr dk iz;ksx dj] ,d lh/kh js[kk fQV djsa fuEufyf[kr
lead dk vkSj vfHkufr ewY; Kkr djsa vkSj NksVh vof/k mPpkopu %

o"kZ % 1990 1991 1992 1993 1994 1995 1996 1997 1998

ewY; % 232 226 220 180 190 168 162 152 144

(b) fuEufyf[kr lead ds fy, lh/kh js[kk vfHkufr fQV djsa U;wure oxZ
jhfr }kjk %

o"kZ Vh-oh- lsV dk mRiknu
¼*000 #- esa½

o"kZ Vh-oh- lsV dk
mRiknu ¼*000 #- esa½

1986
1987
1988
1989
1990
1991

17
20
19
26
24
40

1992
1993
1994
1995
1996

35
55
50
74
69

o"kZ 2001 ds fy, mRiknu izkDdfyr djsaA
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18- vkidks bysDVªkWfud lkekuksa dk fu;kZr 1990 rd fn;k x;k gSA ,d
vfHkufr js[kk fu;kZr lead ds fy, fQV djsa vkSj o"kZ 2005 ds fy,
izR;kf'kr fu;kZr izkDdfyr djsa%

o"kZ % 1990 1992 1994 1996 1998 1999
fu;kZr ¼djksM+ #- esa½% 11 16 13 18 22 20

19-(a) fuEufyf[kr lkj.kh eD[ku miHkksx ,d ftyk esa fofHkUu o"kks± esa n'kkZrk
gSA vfHkufr ewY;ksa dks izkIr djsa U;wure oxZ jhfr }kjk %

o"kZ % 1989 1990 1991 1992 1993 1994

miHkksx ¼*000 fd-xzk-½ % 60 80 90 120 145 170

(b) eD[ku ds miHkksx esa ekfld of̀) dks Hkh izkIr djsaA

20- ,d lh/kh js[kk vfHkufr lehdj.k fQV djsa U;wure oxZ jhfr }kjk vkSj
1999 ds fy, ewY; izkDdfyr djsa %

o"kZ % 1990 1991 1992 1993 1994 1995 1996 1997

ewY; % 380 400 650 720 690 600 870 930

21- fuEufyf[kr okf"kZd vfHkufr ,d dEiuh ds dqy fcØh ds fy, fuEufyf[kr
okf"kZd vfHkufr lehdj.k dks ekfld vfHkufr lehdj.k esa laifjofrZr djsa

Y = 162 + 15.8x

¼ewy fcUnqq % 1975 ( ekiØe % x dk 1 bdkbZ = 1 o"kZ½

nks lehdj.kksa }kjk twu 1978 ds fy, fcØh dk iwokZdFku djsaA vius
ifj.kkeksa dh rqyuk djsaA

22- Hkkjr vY;qfefu;e daiuh ds okf"kZd fcØh dh vfHkufr fuEufyf[kr
lehdj.k ls of.kZr gksrh gS %

Ye = 12 + 0.7x; [ewy fcUnqq igyh tqykbZ 1990( x bdkbZ = 1 eghuk];

Ye = 0.9712 + 0.0048x; [ewy fcUnqq igyh tqykbZ 1990]

23- vkidkas fuEufyf[kr vfHkufr lehdj.k fn;k x;k gS U;wure oxZ
jhfr }kjk ,d dEiuh dk tks cus cuk, oL= csprh gSA

Y = 480 + 36x

ewy fcUnq % 1988 % x = ,d o"kZ dh bdkbZ

y = izfr o"kZ fcdus okys bdkbZ;ksa dh la[;k

(i) mi;qZDr vfHkufr lehdj.k dks ekfld vfHkufr lehdj.k esa laifjofrZr
djsa( vkSj

(ii) vDVwcj 1994 eghuk ds fcØh dk izkDdyu djsaA
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24- uhps okf"kZd mRiknu ¼gtkj Vuksa esa½ nh xbZ gS ,d [kkn dkj[kkus dkA

o"kZ % 1987 1988 1989 1990 1991 1992 1993
mRiknu % 70 75 90 91 95 98 100

(i) ,d lh/kh js[kk vfHkufr lehjd.k fQV djsa U;qure oxZ jhfr }kjk vkSj
vfHkufr ewY;ksa dks rkfydkc) djsaA

(ii) okf"kZd vfHkufr lehdj.k dks ekfld vfHkufr lehdj.k esa laifjofrZr
djsaA

25- okf"kZd fcØh ¼*000 #- esa½ ds fy, vfHkufr lehdj.k ,d oLrq ds fy, o"kZ
1999 dks ewy fcUnqq ds lkFk gS y = 81.6 + 28.8xA vfHkufr lehdj.k
fu/kkZfjr djsa ekfld vfHkufr ewY; nsus ds fy, tuojh 2000 ds lkFk ewy
fcUnqq tSlk vkSj ekpZ 2000 ds fy, vfHkufr ewY; ifjdfyr djsaA

26- (a) f}?kkr oxZ vkSj ?kkrkad oØ ds fQfVax dh fof/k dk o.kZu djsaA vki
fQVsM oØ dks iwoZdFku ds fy, dSls iz;ksx djsaxs\

(b) vfHkefr vkSj ?kkrkad vfHkufr ds chp vUrj Li"V djsaA

27- ,d ijoy; oØ (Parabolic Curve) ds f}rh; Lrj dk uhps fn, x, lead
esa fQV djsa vkSj 1999 ds fy, ewY; dks izkDdfyr djsa vkSj bl ij leh{kk
nsaA

o"kZ % 1993 1994 1995 1996 1997

fcØ ¼*000 #- esa½ % 10 12 13 10 8

28- xSj&jSf[kd vfHkufr lehdj.k Kkr djsa fuEufyf[kr rhu izlkekU;
lehdj.k ls izkIr dh tkrh gS ewy fcUnq 1994 ls vkSj 1997 ds fy, ewY;
izkDdfyr djsaA

10 = 5a +10b +30c, 26=10a + 30b + 100c,

8b = 30a + 100b + 354c

29- fuEufyf[kr lead ds fy, vfHkufr ewY;ksa dks ifjdfyr djsa f}rh; Lrj
lehdj.k dk iz;ksx djsaA

o"kZ (t) % 1984 1985 1986 1987 1988 1989 1990

mRiknu % 100 107 128 140 181 192 200
¼gtkj Vuksa esa½

30- uhps tux.kuk dk tula[;k 1901&1997 dk fn;k x;k gSA

o"kZ % 1901 1911 1921 1931 1941 1951 1961 1971

tula[;k % 236.3 252.0 251.2 278.9 318.5 361.0 439.1 547.9
¼fefy;u½

(i) dky Js.kh dks ,d vkys[k i= ij [khpsaA
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(ii) x.kuk djsa vkSj lh/kh js[kk vfHkufr vkysfdr djsaA

(iii) x.kuk djsa vkSj f}rh; Lrj cgqfo/k vfHkufr vkysf[kr djsa mlh xzkQ
ijA

31- ijoy; vfHkufr fQV djsa 2cxbxay  fuEufyf[kr lead ds fy,
tgk¡ Y mRiknu dks /;kuhr djsa ¼gtkj bdkbZ;ksa esa½ %

o"kZ (x) % 1981 1982 1983 1984 1985 1986 1987 1988 1989

Y % 2 6 7 8 10 11 11 10 9

vfHkufr ewY;ksa dks Hkh izxf.kr djsaA 1990 ds ewY; dks izkDdfyr djsaA

32- ,d dEiuh dh fcØh yk[k #i;ksa esa 1995 ls 1999 ds fy, uhps nh xbZ gSa%

o"kZ (x) % 1995 1996 1997 1998 1999
fcØh (y) % 65 92 132 190 275

o"kZ 2000 ds fy, fcØh izkDdfyr djsa ,d lehdj.k dk iz;ksx djsa
vfHkd̀fr xbay .

33- Hkkjr ds fy, fuEufyf[kr tula[;k vk¡dM+s fn, x, gSa] 1991 ds fy,
tula[;k izkDdfyr djsa] lehdj.k dk iz;ksx dj vfHkd̀fr y = ABx

tux.kuk o"kZ (x) : 1921 1931 1941 1951 1961 1971 1981

tula[;k (y) : 25.1 27.9 31.9 36.1 43.9 54.8 68.5
¼djksM+ esa½

iz'uekyk&5-2

1- (a) py ek/; dh fof/k dk o.kZu djsaA ;g dSls iz;qDr dh tkrh gS ,d dky
Js.kh ds fo'ys"k.k esa vfHkufr dks ekius esa\

(b) o.kZu djsa dSls vfHkufr izkIr dh tkrh gS py ek/; dh fof/k ls ,d
dky Js.kh ds fo'ys"k.k esaA bl fof/k ds xq.k vkSj voxq.k D;k gS\

(c) mu ifjfLFkfr;ksa dks crkosa ftuesa ,d py ek/; dks vfHkufr fo'ys"k.k
ds fy, vuq'kaflr fd;k tk ldrk gSA vki dSls py ek/; dh vof/k
dk fu/kkZj.k djsaxs\

2- (a) dky Js.kh D;k gS\ blds eq[; la?kVdksa dks crk,aA py ek/; D;k gS\
dky Js.kh fo'ys"k.k esa blds mi;ksx D;k gSa\

(b) o.kZu djsa dSls vfHkufr foyqIr fd;k tk ldrk gS py ek/; jhfr
lsA ,d mfpr n"̀VkUr dk O;ogkj djsaA

3- (a) dSls py ek/; (M.A.) ewY; izHkkfor gksrs gSa vxj M.A. dh vof/k c<+k
nh tkrh gS\ M.A. dh vof/k dh of̀) dk vfu;fer mPpkopuksa ij
D;k izHkko gS\
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(b) vfHkufr fQfVax ds py ek/; jhfr dh lhek,a vkSj ykHk D;k gSa\

(c) ,d dky Js.kh ds fo'ys"k.k esa D;ksa py ek/;ksa dks ifjdfyr fd;k
tkrk gS\ dSls py ek/; dh vof/k fu/kkZfjr dh tkrh gS\

(d) ,d dky Js.kh ds egRo vkSj fofHkUu la?kVdksa dk o.kZu djsaA

py ek/; jhfr ds vkisf{kr xq.kksa vkSj voxq.kksa dh ppkZ djsa vkSj vfHkufr
ewY;ksa dks izkIr djus dh U;wure oxZ jhfrA

4- ,d dky Js.kh esa vfHkufr fu/kkZfjr djus dh fofHkUu fof/k;ksa dk laf{kIr
fooj.k nsaA

rhu&o"khZ; py ek/; dk iz;ksx dj] vfHkufr fu/kkZfjr djsa vkSj NksVh vof/k
mPpkopuA okLrfod vkSj vfHkufr ewY;ksa dks mlh vkys[k i= ij vkysf[kr
djsaA

o"kZ mRiknu
¼*000 Vuksa esa½

o"kZ mRiknu
¼*000 Vuksa esa½

1988
1989
1990
1991
1992

21
22
23
25
24

1993
1994
1995
1996
1997

22
25
26
27
28

5-10 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal vkSj fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta & S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamentals of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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bdkbZ&4

v/;k; 6 lglaca/k (Correlation)

Lakjpuk (Structure)

6-0 ifjp;

6-1 mís';
6-2 lglaca/k

6-3 lglaca/k ds v/;;u dh fof/k;k¡

6-4 fo{ksi-fp= ;k fcUnq fp= jhfr

6-5 dkyZ fi;lZu dk lglaca/k xq.kkad ¼lg fopj.k fof/k½
6-5-1 lglaca/k xq.kkad ds xq.k
6-5-2 dkyZ-fi;Zlu ds lglaca/k dh ifjdYiuk,¡
6-5-3 r dh O;k[;k

6-6 laHkkO; foHkze

6-7 f}pj vkof̀Ùk rkfydk esa lglaca/k

6-8 dksfV lglaca/k jhfr ;k Js.kh-varj lglaca/k fof/k
6-8-1 dksfV lglaca/k dh x.kuk
6-8-2 iqujkòÙk dksfV;k¡
6-8-3 fLi;jeSu ds dksfV lglaca/k xq.kkad ij fVIif.k;k¡

6-9 laxkeh fopyu jhfr

6-10 fu/kkZj.k dk xq.kkad
6-11 viuh izxfr tk¡fp, iz'uksa ds mÙkj
6-12 lkjka'k
6-13 eq[; 'kCnkoyh
6-14 Lo-ewY;kadu iz'u ,oa vH;kl
6-15 lgk;d ikB~; lkexzh

6-0 ifjp; (Introduction)

vHkh rd geus ppkZ dks ,dy&pj forj.k rd gh lhfer j[kk gS i.e. forj.k
tks flQZ ,d pj ls laca/k gSa vkSj ;g Hkh ns[kk fd dSls dsaæh; çof̀r ds
fofHkUu eki] fdj.k] fo"kerk vkSj ddqnrk dk ç;ksx rqyuh;rk vkSj fo'ys"k.k
ds mís';ksa ds fy, ç;qä gks ldrh gSA gesa ;|fi ,slh Jsf.k;k¡ Hkh fey ldrh
gSa] ftuesa Js.kh ds çR;sd en nks ;k nks ls vf/kd pjksa ds ewY; ls ys ldrs gSaA
vxj ge 'n' vfHkO;fä;ksa dh Å¡pkbZ vkSj otuksa dh ekisa] ge ,d Js.kh çkIr
djrs gSa ftlesa Js.kh dh çR;sd bdkbZ ¼O;fDRk nks ewY; /kkj.k djrh gS& ,d
Å¡pkbZ ls lacaf/kr vkSj nwljk otu ls lacaf/krA ,sls forj.k ftlesa Js.kh ds
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çR;sd bdkbZ nks ewY; /kkj.k djrh gSA f}pj forj.k dgykrh gSA vkxs vxj
ge nks ;k nks ls vf/kd pj dh eki çR;sd bdkbZ ds fy, ,d forj.k esa djrs
gSa] ;g cgqpj forj.k dgykrh gSaA ,d Js.kh esa] ,d gh dbZ ftlds fy,
fofHkUu ekiksa dks fy;k tkrk gS fdlh Hkh ç—fr dh gks ldrh gS tSls fofHkUu
O;fDRk] le;] txg bR;kfnA mnkgj.k ds fy, gesa %

(i) ,d ijh{kk esa nks fo"k;ksa esa O;fDRk;ksa ds vadksa dh Js.kh

(ii) ,d fo'ks"k o"kZ esa fofHkUu daifu;ksa ds fcØh jktLo vkSj foKkiu [kpksa Z
dh Js.kh

(iii) vifj"dr̀ lw=ksa ds fu;kZr djksM+ksa :i;ksa esa vkSj mRikfnr oLrqvksa ds
vk;kr dh Js.kh 1989 ls 1984 ds o"kks± esa] dgsa

(iv) ifr vkSj iRuh dh mez pqus x, fookfgr tksM+ksa ds izfrn'kZ dh Js.kh esa
vkSj vkxs

blfy, ,d f}pj forj.k esa gesa izs{k.kksa ds leqPp; ds tksM+s fn, x, gSa]
çR;sd tksM+s ds ,deku çR;sd nks pjksa ds eku gksrs gSaA

,d f}pj forj.k esa] gesa #fp gks ldrh gS ;g tkuus esa dh D;k
v/;uk/khu nks pjksa ds chp dksbZ laca/k gSA lg-laca/k la[;dh; lk/ku gS tks nks
pjksa ds chp ds laca/kksa dk v/;;u djrh gS] lg-laca/k fo'ys"k.k fofHkUu fof/k;ksa
vkSj rduhdksa dks lekfo"V djrh gS] ftldk ç;ksx nks pjksa ds chp ds laca/kksa
ds v/;;u vkSj laca/kks dh lhek dks ekius ds fy, fd;k tkrk gSA

os lg-laca/k ds ckjs esa D;k dgrs gSa& dqN ifjHkk"kk,a vkSj ç;ksx

**tc laca/k la[;kRed ç—fr dh gSa] mi;qDr laf[;dh; lk/ku vUos"k.k vkSj
laca/k dh eki vkSj vfHkO;fDr ftl laf{kIr lw= ls dh tkrh gS] lglaca/k
dgykrs gSaA &ØkDlVu vkSj dkmMsu

Lg-laca/k nks ;k vf/kd pjksa ds chp lg fopj.k dk fo'ys"k.k gSA

,-,e- gV~Vy

^^lg-laca/k fo'ys"k.k vkfFkZd O;ogkj dh le> esa va'knku djrs gSa]
leh{kkRed egRoiw.kZ njksa ds fu/kkZj.k esa ;ksxnku djrh gSa] ftl ij nwljs fuHkZj
djrs gSa] vFkZ 'kkfL=;ksa ij laca/kksa dks çdV djrh gSa] ftlls #dkoV QSyrh gS
vkSj mUgsa vkHkkl nsrh gS ,sls jkLrksa dk ftu ls LFkkbZ cy çHkkodkjh gks ldrs
gSaA**

&MCY;w-,- usbloSaxj
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6-1 mÌs'; (Objectives)

vHkh rd geus ppkZ dks ,dy pj forj.k rd gh lhfer j[kk gS i.e. ,d
forj.k tks flQZ ,d pj ls lacaËk gSa vkSj ;g Hkh ns[kk fd dSls dsUnzh; izof̀Ùk
ds fofHkUu eki] vifdj.k] fo"kerk vkSj ddqnrk dk iz;ksx rqyuh;rk vkSj
fo'ys"k.k ds mÌs';ksa ds fy, iz;qDr gks ldrh gSA gesa] ;|fi ,slh Jsf.k;k¡ Hkh
fey ldrh gSa ftuesa Js.kh ds izR;sd en nks ;k nks ls vf/kd pjksa ds ewY; ys
ldrh gSaA ;g f}pj forj.k dgykrh gSaA

,d f}pj forj.k esa] gesa #fp gks ldrh gS] ;g tkuus esa fd D;k
v/;;uk/khu nks pjksa ds chp dksbZ lEcE/k gSA lglaca/k lkaf[;dh; lk/ku gS tks
nks pjksa ds chp ds laca/kksa dk v/;;u djrh gSA lglaca/k fo'ys"k.k fofHkUu
fof/k;ksa vkSj rduhdksa dks lekfo"V djrh gS ftldk iz;ksx nks pjksa ds chp ds
laca/kksa ds v/;;u vkSj laca/kksa dh lhek dks ekius ds fy, fd;k tkrk gSA

6-2 lglaca/k (Correlation)

ifjHkk"kk&nks pj lglEcfU/kr dgs tkrs gSa vxj ,d pj esa ifjorZu dk
ifj.kke nwljs pj ds laxr ifjorZu esa gksrh gSA

1- lglaca/k ds çdkj (Types of Correlation )

(a) /kukRed vkSj _.kkRed lg-laca/k

vxj nks pjksa ds ewY; ,d gh fn'kk esa fopj.k djrs gSa, i.e., vxj ,d py
ds ewY; esa of̀) dk ifj.kke] vkSlr esa] nwljs pj.k esa laxr of̀) gS ;k
vxj ,d pj ds ewY; ds âkl dk ifj.kke] vkSlr esa] nwljs pj ds ewY;ksa esa
laxr âkl gS] lg-laca/k /kukRed dgykrk ;k izR;{k dgykrk gSA

/kukRed lg-laca/k dh Js.kh ds dqN mnkgj.k gSa %

(i) Åapkb;k¡ vkSj otu

(ii) ikfjokfjd vk; vkSj [kpZ foykflrk laca/kh ekeyksa esa

(iii) o"kkZ dh ek=k vkSj Qly dk mRiknu ¼,d lhek rd½

(iv) ,d oLrq dh dher vkSj iwfrZ vkSj vkxs

nwljh rjQ] lg-laca/k _.kkRed gS ;k foykse vxj mYVh fn'kk esa fopj.k
djrs gSa, i.e., vxj ,d pj ds ewY; esa of̀) ¼Úgkl½] vkSlr esa] nwljs pj ds ewY;
esa laxr Úgkl ¼of̀)½ gksrh gSA

_.kkRed lg-laca/k ds dqN mnkgj.k Js.kh gSa lacaf/kr %

(i) ,d oLrq dh dher vkSj ek¡x
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(ii) ,d lexz xSl dk vk;ru vkSj ncko

(iii) Åuh oL=ksa dh fcØh vkSj fnol dk rkiØe] vkSj vkxsA

(b) jSf[kd vkSj xSj-jSf[kd lg-laca/k

nks pjksa ds chp lg-laca/k jSf[kd dgh tkrh gS vxj ,d pj esa bdkbZ
ifjorZu ds laxr nwljs pj.k esa ewY;ksa ds lewps foLrkj esa fu;r ifjorZu gksrk
gSA mnkgj.k ds fy,] ge yksx fuEufyf[kr lead ij fopkj djsa %

x 1 2 3 4 5

y 5 7 9 11 13

blfy, x ds ewY; esa bdkbZ ifjorZu ds fy,] fu;r ifjorZu gksrk gS viz.
2y ds laxr ewY; esaA xf.krh; :i ls] mi;qZDr lead dks vfHkO;Dr fd;k tk
ldrk gS fuEu laca/k ls]

32  xy

lkekU; esa] nks pj x vkSj y vkil esa jSf[kd lacaf/kr gSa] vxj bl xzqi dk
laca/k vfLrRo esa gSa

bxay  …(*)

muds chpA ijarq ge tkurs gSa fd (*) ,d lh/kh js[kk dk lehdj.k gS fr;Zd
(slope) 'b' ds lkFk vkSj tks y-v{k ij 'a' var%[kaM (intercept) cukrk gSA [c.f.
y = mx + c lh/kh js[kk ds lehdj.k dk :i] blfy,] vxj nks pjksa ds ewY;
dks xy - Iysu ij fcanq tSlk js[kkafdr fd;k tk,] ge yksx ,d lh/kh js[kk
ik,axsA ;g vklkuh ls mi;qZDr mnkgj.k ds fy, tkapk tk ldrk gSA bl
çdkj dh ?kVuk inkFkZ foKku esa cjkcj ?kfVr gksrh gSa] ijarq vFkZ'kkL= vkSj
lkekftd foKkuksa esa] ge cgqr eqf'dy ls ,slk lead çkIr djrs gSa tks lh/kh
js[kk vkys[k nsrk gSA nks pjksa ds chp dk laca/k xSj&jsf[kd o oØ js[kh;
dgykrh gS tc ,d pj ds laxr bdkbZ ifjorZu ds fy,] nwljk pj fu;r nj

ls ifjofrZr ugha gksdj mrkj-p<+ko ds nj ls ifjofrZr gksrh gSA bu fLFkfr;ksa
esa] vxj lead xy- Iysu ¼/kjkry½ ij [khaph tkrh gS] ge lh/kh js[kk oØ ugha

ikrs gSaA xf.krh; :i ls dgus ij lg-laca/k xSj-js[kh; dgha tkrh gS ;fn
[khaps x, oØ dk fr;Zd (slope) fu;r cukrh gSA ;g ?kVuk ¼laof̀Ùk½ lkekU;
gS vFkZ'kkL= vkSj lkekftd foKkuksa ds lacaf/kr vkadM+ksa esaA

pw¡fd xSj-jsf[kd laca/k ds fo'ys"k.k vkSj eki dh rduhdsa dkQh tfVy vkSj
dfBu gSa jSf[kd laca/kksa ds v/;;u vkSj eki dh fof/k ls rqyuk esa] ge
lkekU;r;k ;g ifjdfYir dj ysrs gSa ds v/;;uk/khu nks pjksa dk laca/k jSf[kd
gSA bl v/;k; esa] ge yksx vius vki dks lhfer j[ksaxs flQZ jSf[kd laca/k dh

eki rdA xSj-jSf[kd laca/kksa dh eki ;|fi] bl iqLrd dh lhek ls ckgj gSA
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fVIi.kh % lg-laca/k dk v/;;u inkFkZ foKkuksa esa vklku gksrk gS pw¡fd
iz;ksx ds ifj.kke ds vk/kkj ij] ;g vklku gksrk gS xf.krh; laca/k LFkkfir
djuk v/;;uk/khu nks ;k vf/kd pjksa ds chp laca/k LFkkfir djus esaA ijUrq
lkekftd vkSj vkfFkZd foKkuksa esa] ;g cgqr dfBu gS xf.krh; laca/k LFkkfir
djus esa v/;;uk/khu pjksa ds chp pw¡fd bu laof̀Ùk;ksa esa] v/;;uk/khu pjksa ds
ewY; ;qxir (Simultaneously) esa cgqfo/k dkjdksa ls izHkkfor gksrh gS vkSj ;g

dkQh dfBu gS] dHkh-dHkh vlaHko] izR;sd dkjd dk vyx-vyx izHkko
v/;;u djus esaA blfy,] lkekftd vkSj vkfFkZd laof̀Ùk ls lEcfU/kr vk¡dM+ksa
esa] lglaca/k dk v/;;u ifj'kq) vkSj lw{e ugha gks ldrh gSA

2- lglaca/k vkSj dk;Z-dkj.k Hkko (Correlation and Causation)

lglaca/k fo'ys"k.k gesa leFkZ cukrh gS fd v/;;uk/khu nks pjksa ds chp
laca/k dk Lrj ;k fn'kk dk /kkj.kk cukus esaA ;|fi] ¼;g vlQy gks tkrh gS½

nks pjksa ds chp dk;Z-dkj.k laca/kksa dks n'kkZus esa gSA ,d f}pj forj.k esa] vxj

pjksa ds chp dk;Z-dkj.k dk laca/k gS] rks os ,d nwljs ls :ikarfjr gksus ds fy,
ca/ks gksrs gSa vkSj blfy,] muds chp mPp Lrj dk lglaca/k gksuk fuf'pr gSA

nwljs 'kCnksa esa] dk;Z-dkj.k Hkko dk vFkZ ges'kk lglaca/k gksrk gSA ;|fi] bldk
foijhr lgh ugha gS i.e. nks pjksa ds chp lglaca/k dk cgqr mPp Lrj dk vFkZ

Hkh muds chp dk;Z-dkj.k laca/k ;k gks vko';d ugha gSA pjksa ds chp mPp
Lrj dk lglaca/k fuEufyf[kr dkj.kksa dh otg ls gks ldrk gS %

1- ijLij-fuHkZjrk % v/;;uk/khu laof̀Ùk ,d-nwljs dks var% izHkkfor djrk
gSA ,slh fLFkfr;k¡ lkekU;r% voyksfdr dh tkrh gSa vkfFkZd vkSj O;kikfjd
ifjfLFkfr;ksa ls lEcfU/kr vk¡dM+ksa esaA mnkgj.k ds fy,] ;g vFkZ'kkL= dk tkuk
ekuk fl)kUr gS fd oLrqvksa dk ewY; ek¡x vkSj iwfrZ ls izHkkfor gksrh gSA
mnkgj.k ds fy,] vxj ,d oLrq dk ewY; c<+rk gS] bldk ek¡x
lkekU;r% ?kVrk gS ¼nwljs dkjd fu;r jgus ij½A ;gk¡ c<+h dher dk;Z gS vkSj
ek¡x esa deh dkj.k gSA ;|fi] ,d oLrq ds ek¡x esa Úgkl yksxksa ds mRizokl
(Emigration) esa ;k QS'ku dh otg ls ;k nwljh otg tSls yksxksa ds Lokn ;k
vknrksa esa ifjorZu dk ifj.kke oLrq ds ewY; esa Úgkl gksrk gSA ;gk¡] dk;Z gS
deh gqbZ ek¡x vkSj dkj.k gS ewY; esa dehA Øekuqlkj] nks pjksa esa vPNs Lrj dk
lglaca/k gS ,d nwljs ij ijLij izHkko Mkyus dh otg ls ijUrq fQj Hkh ;g
dkQh dfBu gks tkrk gS fofoDr djuk ;FkkFkZ dk;Z dks dkj.k lsA

2- nksuksa pj mUgha ckg~; dkj.kksa ls izHkkfor gksrh gS % nks pjksa ds
chp mPp Lrj dk lglaca/k gks ldrk gS fdlh rhljs ij ds var%fØ;k ;k
izHkko ls ;k dbZ pjksa ds bu nks pjksa ij izHkko dh otg lsA mnkgj.k ds fy,]
cgqr mPp Lrj dk lglaca/k voyksfdr fd;k tk ldrk gS nks Qlyksa ds mit
izfr gsDVs;j ds chp dgsa pkoy vkSj vkyw dbZ dkjdksa ds izHkko dh otg ls
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tSls& vuqdwy ekSle] iz;qDr [kkn] flapkbZ lqfo/kk bR;kfn muesa ls izR;sd ijA
ysfdu muesa ls nksuksa esa ls dksbZ nwljs dk dk;Z Cause) ugha gSA

3- fo'kq) la;ksx ls % ;g gks ldrk gS fd ,d f}pj forj.k ls pqus
x;s ;knf̀PNd NksVs izfrn'kZ dkQh mPp Lrj dh lglaca/k
n'kkZ, ;|fi] ;FkkFkZr% pj lef"V esa lglEcfU/kr ugha gksaA bl rjg dk
lglaca/k la;ksx ls mrkj&p<+ko dks vkjksfir fd;k tk ldrk gSA blds
vfrfjDr tkucw>dj ;k vutkuk vfHkufr vUos"kd ds rkSj ij] izfrn'kZ ds
pquko esa ifj.kr gks ldrh gS izfrn'kZ esa mPp Lrj ds lglaca/k esaA bl laca/k
esa] ;g vFkZ xfHkZr gksxk nks laof̀Ùk;ksa dh ppkZ tgk¡ mPp Lrj dk lglaca/k
voyksfdr fd;k tkrk gS] gk¡ykfd ;g laHko ugha gS mUgsa le>uk fd oks dk;Z
(Causally) otg ls lEcfU/kr gSaA mnkgj.k ds fy,] ge yksx twrs ds vkdkj
vkSj ,d lewg ds yksxksa dh cqf) esa mPp Lrj dk lglaca/k voyksfdr dj
ldrs gSaA ,slk lglaca/k Hkzked (Spurious, cukoVh½ ;k laosnu&ghu (Non-
Sense) lglaca/k dgs tkrs gSa [foLrkj ds fy, ns[ksa gS 6-4-2(ii)].

6-3 lglaca/k ds v/;;u dh fof/k;k¡ (Methods of
Studying Correlation)

geyksx viuh ppkZ dks nks pjksa ds chp flQZ jSf[kd laca/kksa dks lqfuf'pr djus
dh fof/k;ksa rd lhfer j[ksaxs ¼Js.kh½A nks pjksa ds chp lkekU;r% iz;qDr gksus
okyh fof/k;k¡ lg-laca/k ds v/;;u ds fy, gSa %

(i) fo{ksi fp= ;k fcUnq fp= jhfr

(ii) dkyZ fi;lZu dk lglaca/k dk xq.kkad ¼lg-fopj.k fof/k Covariance
Method½

(iii) f}pj vkof̀Ùk lj.kh ¼f}pj lglaca/k fof/k½ [Bivariate Frequency
Table (Bivariate Correlation Method)]

(iv) Js.kh vUrj jhfr (Rank Method)

(v) laxkeh fopyu jhfr (Concurrent Deviation Method)

6-4 fo{ksi fp= ;k fcUnq fp= jhfr (Scatter Diagram
Method)

fo{ksi fp= ,d f}pj forj.k ds fp=e; izn'kZu dh lcls vklku rjhdksa
esa ,d gS vkSj gesa nks pjksa ds chp lglaca/k lqfuf'pr djus dk lcls vklku
lk/ku miyC/k djkrh gSA eku ys gesa ewY;ksa ds n tksM+s fn, x, gSa X vkSj Y
pjksa ds fy, ;Fkk ),().........,(),,( 2211 nn yxyxyx mnkgj.k ds fy,] vxj pj
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X vkSj Y Øe'k% Å¡pkbZ vkSj otu dks |ksfrr djrs gSa] rc tksM+s
),().........,(),,( 2211 nn yxyxyx iznf'kZr djsaxs n O;fDr;ksa ds Å¡pkbZ vkSj

otu ¼tksM+s esa½A ;s n fcUnq,sa x-v{k vkSj y-v{k ij xy /kjkry ij fcUnq (.dot)
ds :i esa [khaps tk ldrs gSaA ¼;g ijaijkxr gS fd fuHkZj pj dks Y-v{k ij
vkSj Lora= pj dk X-v{k ij [khapuk½A bl rjg ls izkIr fcUnqvksa dk fp=
fo{ksi&fp= (Scatter Diagram) dgykrk gSA fo{ksi&fp= ls ge cgqr
vPNk] ;|fi eksVh] /kkj.kk cuk ldrs gSa nks pjksa ds chp ds laca/k ds ckjs esaA
fuEufyf[kr fcUnqvksa dks /;ku esa j[kuk pkfg, nks pjksa ds chp ds lglaca/k dks
fo{ksi fp= ls O;k[;k djus esa %

(i) vxj fcUnq cgqr l?ku gS, i.e., ,d nwljs ls cgqr utnhd gSa] nks
pjksa ds chp cgqr T;knk lglaca/k visf{kr gksxkA nwljh rjQ] vxj
fcUnq dkQh fc[kjs&fc[kjs gSa] rks lglaca/k dk vHkko ekuk tk;sxkA

(ii) vxj fo{ksi fp= ds fcUnq dksbZ miufr (Trend), ;k rks Åij dh
vksj ;k uhps dh vksj½ izdV djrs gSa] rc pj vkil esa lglacaf/kr
dgkyrs gSa vkSj vxj dksbZ miufr izdV ugha gksrh gS] pj esa
lglaca/k dk vHkko dgk tkrk gSA

(iii) vxj Åij dh vksj miufr gS ck;ha vksj ds fupys dksus ls nk;ha
vksj ds Åij okys dksus dh vksj tkrh gS] lglaca/k /kukRed gS
pw¡fd ;g izdV djrh gS fd nks pjksa ds ewY; leku fn'kk esa ?kwers
gSaA vxj nwljh rjQ] fcUnq uhps dh vksj miufr n'kkZrh gS ck;ha
vksj Åij okys dksus ls nkfguh vksj ds uhps dksus dh vksj tkrh gS]
lglaca/k _.kkRed gS pw¡fd bl fLFkfr esa nks pjksa ds ewY; foijhr
fn'kk esa dk;Z djrs gSaA

(iv) fo'ks"k :i ls] vxj lHkh fcUnq ,d lh/kh js[kk ij iM+rs gSa ck;ha vksj
ds fupys dksus ls ck;ha vksj ds Åij okys dksus rd] lglaca/k iw.kZ
vkSj /kukRed gS] vkSj vxj lHkh fcUnq ck;ha vksj ds Åij okys dksus
ls nk;ha vksj ds uhps okys dksus rd ,d ljy js[kk ij iM+s]
lglaca/k iw.kZ vkSj _.kkRed gSA

fc[kjs lead dk fuEufyf[kr fp= fofHkUu izdkj ds lglaca/k n'kkZrs gSaA

fp= Ø- 6-1 fp= Ø- 6-2 fp= Ø- 6-3
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fp= Ø- 6-4 fp= Ø- 6-5 fp= Ø- 6-6

fp= Ø- 6-7 fp= Ø- 6-8

fVIif.k;k¡ 1- fo{ksi fp= dh fof/k vklkuh ls le> esa vkus okyh gS vkSj
gesa leFkZrk iznku djrh gS nks pjksa ds chp ds laca/k dh izdf̀r ds vkys[k dks
flQZ ns[kdj vuqeku yxk;k tk ldrk gSa blds vfrfjDr] ;g fof/k vkR;afrd
voyksduksa ls izHkkfor ugha gksrh gS tcfd lglaca/k dks lqfuf'pr djus okys
lHkh xf.krh; lw= vkR;afrd voyksduksa ls izHkkfor gksrs gSaA ;|fi] ;g fof/k
mi;qDr ugha gS ;fn voyksduksa dh la[;k dkQh vf/kd gSA

2- fo{ksi fp= jhfr flQZ laca/k dh izdf̀r crykrh gS D;k ;g /kukRed
gS ;k _.kkRed D;k ;g mPp gS ;k de gSA ;g gesa nks pjksa ds chp laca/kksa
dh ek=k dk lgh eki dh lhek ugha nsrh gSA

3- fo{ksi fp= gesa yxHkx izkDdyu js[kk ;k mi;qDrrk dh js[kk eqDr gLr
fof/k ls izkIr djus esa leFkZ cukrh gSA ;g fof/k lkekU;r% /kkxs dks [khaps x,
fcUnqvksa ij QSykdj lcls laHkkfor js[kk dk fu/kkZj.k djus esa l{ke gksrh
gSA ;|fi] ,d ifj'kq) fof/k mi;qDrrk dh js[kk izkIr djus ds fy, nwljs
v/;k; ¼izrhixeu fo'ys"k.k] Regression Analysis) esa fuoZfpr gSA

mnkgj.k 6-1: fuEufyf[kr ch-dkWe- ds 10 Nk=ksa dh Å¡pkbZ vkSj otu gSaA

Å¡pkbZ (bdkbZ;ksa esa)x : 62 72 68 58 65 70 66 63 60 72

otu (fd-xzk- esa) y : 50 65 63 50 59 60 61 55 54 65
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,d fo{ksi fp= [khpsa vkSj crk, fd D;k lglaca/k /kukRed gSA ;k
_.kkRed\

fp=&5-9

Y

O X

66

64

62

60

58

56

54

52

50

58 60 62 64 66 68 70 72

fp= Ø- 6-9

4- D;k nks pjksa ds chp mPp Lrj dk lglaca/k nks pjksa ds chp dk;Zdkj.k
Hkko dks n'kkZrh gS\

5- (a) Hkzked lglaca/k (Squrious Correlation) vkSj laosnu ghu (Non-
Sense) ;k laHkkO; lglaca/k (Chance Co-rrelation) D;k gSa\ ,d mnkgj.k dh
lgk;rk ls o.kZu djsaA

(b) fuEufyf[kr oDrO; dh leh{kk djsa% ^^mPp Lrj dk /kukRed lglaca/k
^twrs ds vkdkj* vkSj O;fDr;ksa ds lewg dh ^cqf)* dk vFkZ gS cM+s vkdkj ds
twrs ds yksxksa dh cqf) vf/kd iz[kj gS mu yksxksa ls ftuds twrs NksVs vkdkj ds
gSaA**

6- fuEufyf[kr izdkj esa fdl lhek rd vki fudkys x;s fu"d"kZ ls lger
gSa\ D;ksa\

nks Js.kh&pyu esa eqnzk dk ifjek.k vkSj lkekU; ewY; lwpdksa dksa dkQh Å¡ps
Lrj dk /kukRed lglaca/k ik;k tkrk gSA blls] ;g fu"d"kZ fudkyk x;k
fd ,d dk;Z gS vkSj nwljk dkj.k izR;{k dk;Zdkj.k laca/kksa esaA
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7- (a) Li"V :i ls varj djsa blds chp %

(i) /kukRed vkSj _.kkRed lglaca/k (ii) jSf[kd vkSj xSj-jSf[kd
lglaca/k

(b) ;fn nks ;k vf/kd ifjek.k lkFk-lkFk ifjofrZr gksrs gSa rkfd ,d esa
ifjorZu ls nwljs esa laxr ifjorZu gksrk gS] rc os vkil esa lglacaf/kr dgs
tkrs gSaA foospuk djsaA**

8- lglaca/k dk v/;;u djus esa lgk;rk djrh gS] blds izdf̀r vkSj lhek
nksuksa ds laca/k esaA

9- (a) lglaca/k D;k gS\ /kukRed vkSj _.kkRed lglaca/k ds ;qxir varoZ̀f)
(Implication) dk o.kZu djsaA fo{ksifp= dh lgk;rk ls] iw.kZ /kukRed vkSj iw.kZ
_.kkRed lglaca/k dh mifLFkfr n'kkZ,A

(b) ,d fo{ksi fp= ij iw.kZ _.kkRed lglaca/k dk o.kZu djsaA

10- (a) fo{ksi fp= ij fVIi.kh fy[ksaA chp fuEufyf[kr lglaca/k dks n'kkZus
ds fy, fo{ksi fp= dh vkdf̀r [khapsa %

(i) jSf[kd (ii) jSf[kd vkSj iw.kZ (iii) xSj-jSf[kd (iv) x vkSj y ds chp
lg laca/k dk vHkko

(b) fo{ksi fp= [khaprs oDr vxj lHkh fcUnq izrhr gksrs gSa ,d lh/kh js[kk
uhps dh vksj ck;sa ls nkfguh vksj tkrs gq,] rc ;g fu"d"kZ fudkyk tkrk gS
fd

(i) iw.kZ /kukRed lglaca/k( (ii) ljy /kukRed lglaca/k

(iii) iw.kZ _.kkRed lglaca/k (iv) dksbZ lglaca/k ugha

11- fuEufyf[kr fn;s x;s tksM+s ewY;ksa ds fy, %

yxkbZ xbZ iw¡th ¼djksM+ #- esa½ : 2 3 5 6 8 9

ykHk ¼yk[k #i;ksa esa½ : 6 5 7 8 12 11

(a) ,d fo{ksi fp= cuk,A

(b) D;k vki lksprs gSa fd ykHk vkSj yxkbZ xbZ iw¡th ds chp dksbZ
lglaca/k gS\ D;k ;g /kukRed gS ;k _.kkRed\ D;k ;g mPp
gS ;k de gS\

(c) vkys[kh; fujh{k.k ds }kjk] ,d izkDdyu js[kk [khapsA

12- ,d mPp Lrjh; lglaca/k jgrs gq, Hkh bldk vFkZ ;g ugha gS fd nks
lglacaf/kr pjksa ds chp dk;Zdkj.k ok laca/k gSa* foospuk djsaA
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13- fuEufyf[kr lead ls ,d fo{ksi fp= [khaps %

Å¡pkbZ (bdkbZ;ksa esa) : 62 72 70 60 67 70 64 65 60 70

otu (ikS.M esa) : 50 65 63 52 56 60 59 58 54 65

;g Hkh crk,a fd D;k lglaca/k /kukRed gS ;k _.kkRedA

14- uhps fn, x, lead ls ,d fo{ksi fp= [khaps vkSj bldh O;k[;k djsaA

x : 10 20 30 40 50 60 70 80

y : 32 20 24 36 40 28 38 44

6-5 dkyZ fi;lZu dk lglaca/k xq.kkad ¼lg fopj.k
fof/k½ (Karl Pearson's Coefficient of Correlation
(Co-variance Method))

nks pjksa ds chp jSf[kd laca/kkas dh rhozrk ;k ifjek.k dks ekius dh xf.krh;
fof/k dh Js.kh dkyZ fi;lZu }kjk (1967-1936) lq>kbZ xbZ fcVªsu ds ,d egku
tSo&foKkuh vkSj lkaf[;dhfon~ vkSj vc rd lcls vf/kd O;ogkj esa iz;qDr
gksus okyh fof/k gSA

dkyZ fi;lZu dh eki] ftls nks pjksa ¼Jsf.k;ksa½ x vkSj y ds chp fi;lZu dk
lglaca/k xq.kkad dgk tkrk gS] lkekU;r% ),( yxr ;k xyY ;k lkekU; ls |ksfrr

gksrh gS muds chp ds jSf[kd laca/k dh la[;kRed eki gS vkSj ifjHkkf"kr gksrh
gS x vkSj y ds chp ds lg-fopj.k ds vuqikr] tks fy[kk tkrk gS Cov (X, Y)
ls] vkSj x vkSj y ds izeki fopyu ds xq.kuQy lsA ladsr lw=ksa ls]

yx
yxCovr

 .
),.(

 …(6.1)

vxj ),(),)(,( 3211 nn xxyxyx  x vkSj y pjksa ds n tksM+s voyksdu

gSa ,d f}pj forj.k esa] rc

2)xx(
n
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y;2)xx(
n
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x);yy)(xx(
n
1

)y,x.(Cov  …(6.2)

ladyu (  ) n tksM+ksa ds voyksduksa ij fy;k x;k gSA (6.1) esa izfrLFkkfir
djus ij ge ikrs gSa

22
22 )()(

))((

)(1)(1

))((1

yyxx
yyxx

yy
n

xx
n

yyxx
nr








 …(6.3)
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lw= (6.3) fuEu rjg Hkh fy[kk tk ldrk gS

22 . dydx
dxdyr



 …(6.3a)

tgk¡ dx vkSj dy x vkSj y ds ewY;ksa dks Øe'k% muds lekUrj ek/;ksa x vkSj
y ls fopyu |ksfrr djrh gS

i.e., yydyxxdx  , …(6.3b)

(6.2) ds ljyhdj.k ls ge ikrs gSa

Cov. yxxy
n

yyxx
n

yx 
1))((1),( …(6.4)

 Cov.  ))((11),( 2 yxxyn
nn

y
n
xxy

n
yx 






 






  …(6.4a)

2222 1)(1 xx
n

xx
n

x  [c.f. v/;k; 6 ]

 22
2

2
2 )(11 xxn

nn
xx

n







  …(6.4b)

mlh rjg ls] gesa  22
2

2 )(1 yyn
n

y  …(6.4c)

(6.4a), (6.4b) vkSj (6.4c) ls (6.1) esa izfrLFkkfir djus ij] ge ikrs gSa %

])([})({1

)])(([1

2222
2

2

yynxxn
n

yxxyn
n




 …(6.5)

fVIif.k;k¡% lw= ¼6-3½ vkSj ¼6-3a½ dk iz;ksx djuk dkQh lqfo/kktud
gS ;fn x vkSj y iw.kk ±d ¼i.e., iw.kZ la[;k½ vkrh gSaA vkSj x vkSj y gS ¼gS½
fHkUu rc ¼6-3½ vkSj ¼6-3a½ dk iz;ksx dkQh tfVy gS pw¡fd

22 )()( yyxx  vkSj )()( yyxx  dk x.ku dkQh le; [kpZ
djus okyk vkSj Vs<+k gks tkrk gSA ,slh fLFkfr esa lw= ¼6-5½ dk iz;ksx gks ldrk
gS c'krs± x ;k@vkSj y dk ewY; NksVk gksA ijUrq vxj x vkSj y cM+s ewY; /kkj.k
djrs gSa] 22 , yx  vkSj xy dk xq.ku dkQh le; ysus okyk gks tkrk gSA

blfy, vxj (i) x vkSj y fHkUu gS vkSj (ii) x vkSj y cM+s ewY; /kkj.k
djrs gSa] rc lw= ¼6-3½ vkSj ¼6-5½ lkekU;r% la[;kRed lokyksa esa iz;qDr ugha
gksrs gSaA bu fLFkfr;ksa esa] in fopyu jhfr tgk¡ ge pjksa X vkSj Y ds fopyu
fdlh ;knf̀PNd fcUnq ls ysrs gSa] iz;qDr gksrh gSA ge bl fof/k dh foospuk
lglaca/k xq.kkad ds xq.kksa ¼ c.f. 6-4-1 i`.-------½ ds ckn djsaxsA
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2- dkyZ fi;lZu lglaca/k xq.kkad vk?kw.kZ xq.kd lglaca/k xq.kkad dgykrh
gSA

mnkgj.k 6-2 uhps fn;s x;s vk¡dM+s ls foKkiuksa esa [kpZ vkSj fcØh ds chp
dkyZ fi;lZu dk lglaca/k xq.kkad ifjdfyr djsaA

foKkiu [kps±
¼*000 #- esa½

% 39 65 62 90 82 75 25 98 36 78

fcØh ¼yk[k
#i;ksa esa½

% 47 53 58 86 62 68 60 91 51 84

gy % eku ysa foKkiu ds [kps± ¼*000 #- esa½ vkSj fcØh ¼yk[k #- esa½ Øe'k%
pj x vkSj y ls |ksfrr dh tkrh gSA

x y xxdx 

65 x

yydy 

66 y

2dx 2dy dxdy

39
65
62
90
82
75
25
98
36
78

47
53
56
86
62
68
60
91
51
84

-26
0
-3
25
17
10
-40
33
-29
13

-19
-13
-8
20
-4
2
-6
25
-15
18

676
0
9

625
280
100
1600
1089
841
169

361
169
64
400
16
4

36
625
225
324

494
0
24

500
-68
20

240
825
435
234

 x=650  y=660  dx=0  dy=0  dx2=5398  dy2=2224  dxdy=2704

;66
10
660;65

10
650








n
yy

n
xx

65 xxxdx vkSj 66 yyydy

8451.3464
2704

12005152
2704

22245398
2704

. 22










dydx
dxdy

= 0.7804

Aliter :  2224log]5398[log
2
12704loglog r

53985.34320.3)3472.37325.3(
2
14320.3 

89215.110785.0 

 7802.0)89215.1log(  Antir
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blfy, dkQh mPp Lrj dh /kukRed lglaca/k foKkiu ij [kpZ vkSj fcØh
ds chp gSaA ge yksx] blfy, fu"d"kZ fudky ldrs gS fd foKkiu [kpZ esa of̀)
ls fcØh esa of̀) gksrh gSA

mnkgj.k 6-3 fuEufyf[kr lkj.kh ls dkyZ fi;lZu fof/k ls lglaca/k
xq.kkad ifjdfyr djsa %

X : 6 2 10 4 8

Y : 9 11 2 8 7

X vkSj Y Js.kh dk lekUrj ek/; Øe'k% 6 vkSj 8 gSA

gy% loZizFke ge Y dk yqIr eku Kkr djsaxsA ekuk fd Y-Js.kh esa yqIr
eku 'a' gSA rc ek/; y fn;k tkrk gS %

8
5

35
5

7811











aaa
n
yy ¼fn;k x;k gS½

 418535  a  53540 a

x y xx 
6x 

)yy( 
8y 

2)xx(  2)yy(  )xx( 
)yy( 

6
2

10
4
8

9
11
5
8
7

0
-4
4
-2
2

1
3
-3
0
-1

0
16
16
4
4

1
9
9
0
1

0
-12
-12
-0
-2

 x=30  y=40 0 0
 2)xx(  = 40  2)yy(  =2

0

 )xx(  )yy(  = -26

gesa] ,6
5

30
5





XX 8

5
40

5





YY

dkyZ fi;lZu dk lglaca/k xq.kkad fn;k tkrk gS %

22 )()(
))((

.
),(

yyxx
yyxx

yx
yxCov









92.09192.0
2843.28
26

800
26

2040
26













mnkgj.k 6-4 fuEufyf[kr lead ls X vkSj Y Js.kh ds chp lglaca/k dk
xq.kkad ifjdfyr djsa %

Js.kh
X Y

voyksduksa ds tksM+ksa dh la[;k 15 15
lekUrj ek/; 25 18
izeki fopyu 3-01 3-03

ek/; ls fopyuksa ds oxks± dk ;ksxQy 136 138
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x vkSj y Jsf.k;ksa ds fopyu xq.kdksa dk ;ksxQy muds lekUrj ek/;
ls = 122

gy% lkekU; ladsruksa esa] gesa fn;k x;k gS %

03.3,01.3,182515  yxyxn 

,136)( 2  xx 138)( 2  yy vkSj 122))((  yyxx

dkyZ fi;lZu dk lglaca/k x vkSj y Js.kh ds chp fn;k tkrk gS

03.301.315
122

..
))((







yxn
yyxx




 ]4814.04786.01761.1[0864.2log r

00900502.10497.01361.20864.2 

 8917.0)9502.1log(  Antir

fVIi.kh% ;gk¡ ge ns[krs gSa fd fn, lead esa ls dqN vis{kkf/kd gS viz.
22 )(,)(,, yyxxyx 

Aliter : ge yksx lglaca/k xq.kkad dh xq.kuk bl lw= dk iz;ksx dj Hkh
dj ldrs gS

138136
122

)()(
))((

22 







yyxx
yyxx

1367.20864.2]1399.21335.2[
2
10864.2log r

9497.10503.0 

 8904.09497.1log(  Antir

vxj ge bl lw= dk iz;ksx djrs gsa] rks lead xyxn ,, vkSj y ls
lEcfU/kr fQtwy gSA

mnkgj.k 6-5: nks pjksa X vkSj Y ds chp lglaca/k dk xq.kkad 0-48 gSA
lg fopj.k 36 gSA X dk fopj.k 16 Y dk izeki fopyu Kkr djsaA

gy% gesa fn;k x;k gS (

16,36),(,48.0 2  xyxCovxy   4x

gesa]
yx

yxCovxy



.

),.(
 

yx
yxCovy




.
),.(



:.
48.04

36


y = 75.18
48.0
9





lglaca/k

fVIi.kh

305

Lo-vf/kxe
ikB~; lkexzh

mnkgj.k 6-6: fuEufyf[kr lwpuk nh xbZ gS %

5.2,60,8.0  yxyxy  vkSj ,902 x tgk¡ x vkSj y muds
Øekuqlkj ek/; ls fopyu gSa] enksa dh la[;k (n) fudkysaA

gy% gesa] )(901)(1 222 xxx
n

x
n

xx
n

x 

yxn
xy

yxn
yyxx












))((






















yY
xXyYY

xYX


;

;


90

24
590

260

)5.2(90
608.0

nn
n

n










nksuksa rjQ oxZ djds vkSj ifjorZu (Transposing) djds] ge ikrs gSa %

10
8.08.090

2424





n

mnkgj.k 6-7: ,d dEI;wVj us nks pjksa X vkSj Y ds 25 tksM+ksa ds
voyksduksa dk lglaca/k xq.kkad ifjdfyr djus ds Øe esa fuEufyf[kr ifj.kke
izkIr fd,%

,25n ,125x ,6502 x ,100Y ,4602 Y 508XY

gkyk¡fd tk¡p djrs oØ ;g ik;k x;k fd voyksduksa ds nks tksM+s lgh :i
ls dkWih ugha fd;s x;sA os ¼6] 14½ vkSj ¼8] 6½ fy;s x;s tcfd lgh ewY; ¼8]
12½ vkSj ¼6] 8½ FksA fl) djsa fd lglaca/k xq.kkad lgh ewY; dk 2@3 gksuk
pkfg;sA

gy% la'kksf/kr 1256886125 X

la'kksf/kr 100812614100 Y

la'kksf/kr 6506886650 22222 X

la'kksf/kr 436812614460 22222 Y

la'kksf/kr 5208612868146508 XY

 dk la'kksf/kr ewY; fn;k tkrk gS %

xYYnXXn
YXXYn

25
10012552025

])([])([
))((

2222









])100(43625[])125(65025[
10012552025

22 
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900625
500

)1000010900()1562516255(
1250013000









3/2
3025

500



 Proved

6.5.1 lglaca/k xq.kkad ds xq.k (Merits of Coefficient
Correlation)

xq.k 1- lglaca/k xq.kkad dh lhek;sa

fi;lZu dk lglaca/k xq.kkad la[;kRed :i ls 1 ls T;knk ugha gks ldrk
gSA nwljs 'kCnksa esa ;g &1 vkSj $1 ds chp jgrk gSA ladsrk{kjksa esa]

11  r …(6.6)

fVIif.k;k¡ 1- ;g izes; gesa vius ifjdyuksa ij jksd yxkrs gSaA

vxj fdlh iz'u esa] r dk izkIr eku + lhek ls ckgj gS] bldk vFkZ gS fd
gekjs ifjdyu esa dqN xyrh gSA

2- 1r dk vFkZ gS pjksa ds chp iw.kZ /kukRed lglaca/k gS vkSj 1r
dk vFkZ gS pjksa ds chp iw.kZ _.kkRed lglaca/k gSA

xq.k I lglaca/k xq.kkad ewy&fcUnq vkSj ekiØe ds ifjorZu ls Lora= gS %
xf.krh; :i ls] vxj x vkSj y fn;s x;s pj gSa vkSj os u;s pjksa u vkSj v esa
ifjofrZr gks tkrs gSa ewy&fcanq vkSj ekiØe ds ifjorZu ls viz.

h
Axu 

 vkSj 0,0; 


 kh
k

Byv …(6.7)

tgk¡ A, B h vkSj k fu;rkad gSa] h.0, k.0; rc x vkSj y ds chp lglaca/k
mruk gh gS ftruk u vkSj v ds chp i.e.

uvxy rrvuryxr  ),(),( …(6.8)

fVIi.kh % ;g lglaca/k xq.kkad dk cgqr egRoiw.kZ xq.k gS vkSj r dk
la[;kRed x.kuk esa cgqr lgk;d gSA geus igys gh crk;kA [c.f. fVIi.kh 6-3]
fd lw= ¼6-3½ vkSj ¼6-5½ cgqr tfVy gks tkrk gS iz;ksx djus esa la[;kRed
iz'uksa esa ;fn x vkSj@;k y fHkUu esa gS ;k vxj x vkSj y fo'kky gksrs
gSaA ,slh fLFkfr esa geyksx lqfo/kkiwoZd ewy&fcUnq vkSj ekiØe ¼vxj lEHko gks½
esa ifjorZu dj u;k pj u vkSj v izkIr djrs gSa vkSj u vkSj v ds chp
lg&lca/k dh x.kuk lw=

])(][)([
))((

)()(
))((

222222 vvnuun
vuuvn

vVuU
vVuUruv









 …(6.9)
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vc xq.k II dk iz;ksx dj] ge var esa ikrs gSa %

vuxy rr 

xq.k III: nks Lora= pj vlg-lacaf/kr gSa tcfd bldk foijhr ;FkkFkZ ugha
gSA

vxj x vkSj y Lora= gSa rc 0xyr

 Lora= pj vlg-lacaf/kr gSaA

foijhr% gkyk¡fd izes; dk foijhr ;FkkFkZ ugha gS i.e., vlg-lacaf/kr pj
t:jh ugha fd Lora= gksaA mnkgj.k ds fy, fuEufyf[kr f}pj forj.k dk
fopkj djsaA

x -4 -3 -2 -1 1 2 3 4  x=0
y 16 9 4 1 1 4 9 16  y=60
xy -64 -27 -8 -1 1 8 27 64  xy=0

22222222 )()(
60008

)()(
))((

yynxxnyynxxn
yxxynrxy











pwafd 'kwU; dks fdlh ifjfer (Finite) la[;k ls Hkkx nsus ij 'kwU; vkrk gSA
blfy,] mi;qZDr mnkgj.k esa pj x vkSj y vlg-lacaf/kr gSaA ijarq tc ge
vk¡dM+s dh lrdZrk ls ijh{k.k djrs gSa] ge ikrs gSa fd x vkSj y Lora= ugha gS
ijarq tqM+s gSa laca/k ls 2xy  mi;qZDr mnkgj.k n"̀Vkar gS fd vlg&lacaf/kr
pjksa dks vko';d ugha fd Lora= gksA

fVIif.k;k¡ 1: fdlh dks vlg&lacaf/kr vkSj Lora=rk 'kCnksa ls laHkzfer ugha
gksuk pkfg,A 0xyr i.e., x vkSj y pjksa ds chp vlg&lalca/k dk ljy vFkZ gS

muds chp jSf[kd lglaca/k dk muds chp vHkkoA os] ;|fi] fdlh nwljs :i esa
¼jSf[kd ls vyx½ i.e. f}?kkr oxZ (Qudratic) ¼tSlk ge Åij ds mnkgj.k eas
ns[k pqds gSa½] y?kq xq.kdh; ;k f=dks.kferh; :i esaA

2- lglaca/k ds dqN vkSj xq.k vkxs ds v/;k; izrhixeu fo'ys"k.k esa fn,
x, gSaA

xq.k IV : ),(,
||

),( yxr
ca
cadcYbaXr






tgk¡ |a × c| ekikad ewY; gSA

fVIi.kh% pw¡fd lglaca/k xq.kkad ewy fcUnq ds ifjorZu ls Lora= gS] ge ikrs
gSa %

),(
||

),(),( YXr
ca
caCYaXrdCYbaXr 
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xq.k V% vxj pj x vkSj y jSf[kd lehdj.k 0 cbyax ls lacaf/kr gSa]
rc x vkSj y ds chp lglaca/k xq.kkad (+1) gS vxj a vkSj b ds fpUg fHkUu gSa
vkSj (-1) gS tc a vkSj b ds fpUg ,d leku gSaA

ladsrk{kjksa esa] vxj ,0 cbyax rc












 gSa dsd gh fpUg ,  vkSj

 gSa ds fpUgksa foijhr vkSjtc 
ba

bayxrr
,1
,1),(

mnkgj.k 6-8: x vkSj y ds fopyuksa ds xq.kuQy dk ;ksxQy gS = 3044
izs{k.kksa ds tksM+ksa dh la[;k 10 gSA x ds fopyuksa dk dqy = - 170 Y ds fopyuksa
dk dqy =-20| X ds fopyuksa ds oxks± dk ;ksxQy = 6288. Y ds fopyuksa ds
oxks± dk ;ksxQy = 2264A

lglaca/k dk xq.kkad fudkys tc x vkSj y ds ;knf̀PNd ek/; Øe'k% 82 vkSj
68 gSaA

gy % ekuk fd u = x-82 vkSj V = Y-68 rc gesa fn;k x;k gS %

2264,8288,20,170,3044,10 22  vuvuuvx

pw¡fd lglaca/k xq.kkad (r) ewy fcanq ds ifjorZu ls Lora= gSa] gesa

])(][)([
),(),(

2222 vvnuun
vuuvnvuryxr






])20(226410][)170(828810[
)20)(170(304410

22 




4002264022900880.82
340030446






86.34648
27040

13.14934.232
27040

2224053980
27040






= + 0.78

mnkgj.k 6-9: fuEufyf[kr lead ls lglaca/k xq.kkad ),( yxr ifjdfyr
djsa %

,215)15(,180)10(,150,140,10 22  yxyxn

60)15)(10(  yx

gy% eku ysa] ge ysrs gSa 10 xu vkSj ,15 yv rc gesa

4010014010)10(  xnxxu

015015015)10(  xnyyv
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215)15(;180)10( 2222  yvxu

60)15)(10(  yxuv

])(][)([ 2222 vvnuun
vuuvn

uvxy



 

91.0
6557

6
43
6

2150200
600

]021510][)40(18010[
0406010

2










mnkgj.k 6-10 ifr;ksa vkSj ifRu;ksa ds mezksa ds fy, lg-laca/k dk xq.kkad
ifjdfyr djsa %

ifr dh mez ¼o"kZ½ % 23 27 28 29 30 31 33 35 36 39

iRuh dh mez¼o"kZ½ % 18 22 23 24 25 26 28 29 30 32

gy%

x y u=x-31 v=y-25 u2 v2 uv

23
27
28
29
30
31
33
35
36
37

18
22
23
24
25
26
28
29
30
32

-8
-4
-3
-2
-1
0
2
4
5
8

-7
-3
-2
-1
0
1
3
4
5
7

64
16
9
4
1
0
4
16
25
64

49
9
4
1
0
1
9
16
25
49

56
12
6
2
0
0
6
16
25
56

 x=311  y=257  u=1  v=7  u2=203  v2=163  uv=179

dkyZ fi;lZu dk lglaca/k xq.kkad X vkSj Y ds chp fn;k tkrk gS]

])7(16310][)1(20310[
7117910

])(][)([
))((

222222 








vvnuun
vvuuvn

uv

76.3404.45
1783

15812029
1783

)491630)(12030(
71790












9956.0
79.1790

1783


pw¡fd dkyZ fi;lZu dk lglaca/k xq.kkad (r) ewy fcUnq ds ifjorZu ls
Lora= gksrk gS] ge ikrs gSa

9956.0 uvxy 
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uksV% ;g uksV fd;k tk ldrk gS fd x vkSj y ds ewY;] flQZ rhu tksM+ksa
dks NksM+dj] tqM+k gqvk gS jSf[kd laca/k 5 xy ls vkxs tSls x dk
ewY; ?kVrk ¼c<+rk½ gS] y dk ewY; Hkh ?kVrk ¼c<+rk½ gSA blfy,] ge yksx cgqr
mPp Js.kh dk /kukRed lglaca/k ¼djhc&djhc iw.kZ½ vis{kk dj ldrs gSa] r dk
ewY; +1 ds djhc igq¡p tkrk gSA

mnkgj.k 6-11: dkyZ fi;lZu dk lglaca/k xq.kkad Kkr djsa fuEufyf[kr
10 izfr"Bkvksa ds fcØh vkSj [kpks ± ds chp %

izfr"Bku : 1 2 3 4 5 6 7 8 9 10

fcØh ¼*000 bdkbZ;k¡½ : 50 50 55 60 65 65 65 60 60 50

[kpsZ ¼*000 #i;s½ : 11 13 14 16 16 15 15 14 13 13

gy% eku ysa ,d izfr"Bku dk fcØh ¼*000 bdkbZ;ksa esa½ ls |ksfrr gksrk gS
vkSj [kpsZ ¼*000 #i;s esa½ y lsA ;g uksV fd;k tk ldrk gS fd ge x Js.kh esa
5 dkeu xq.kd ys ldrs gSaA blfy,] ;g lqfo/kktu gksxk] fd x ds ekiØe
dks Hkh ifjofrZr djsaA 65 vkSj 13 dk;Z ds fy, x vkSj y ds fy, eki ysdj]
ge ysa, rks

13;5/)65(  yvxu

izfr"Bku x y u=
5
65x v=y-13 u2 v2 uv2

1
2
3
4
5
6
7
8
9
10

50
50
55
60
65
65
65
60
60
50

11
13
14
16
16
15
15
14
13
13

-3
-3
-2
-1
0
0
0
-1
-1
-3

-2
0
1
3
3
2
2
1
0
0

0
9
4
1
0
0
0
1
1
9

4
0
1
9
9
4
4
1
0
0

6
0
-2
-3
0
0
0
-1
0
0

 x=580  y=140  u=14  v=10  u2=34  v2=32  uv=0

dkyZ fi;lZu dk lglaca/k xq.kkad u vkSj v ds chp fn;k tkrk gS

])10(3210][)14(3410[
10)14(010

])(][)([
))((
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31680
140

220144
140

)100320()196340(
140









7866.0
99.177

140


pw¡fd lglaca/k xq.kkad ewy fcanq vkSj ekiØe ds ifjorZu ls Lora= gS]
blfy, var esa gesa

7866.0 uvy 

Aliter : gesa 14
10
140;56

10
580








n
yy

n
xx

pw¡fd x vkSj y iw.kk±d gSa] lqfo/kkRed gksxk r dh x.kuk ek/; ls gh
fopyu lh/ks ysdj i.e.

14;56  yyydyxxxdx

mnkgj.k 6-12 dkyZ fi;lZu lglaca/k xq.kkad fudkys yksxksa dh mez vkSj
muds [ksyus dh vknr ds chp fuEufyf[kr lwpuk lsA ;g Hkh crk;sa fd
vkidk ifjdfyr r D;k |ksfrr djrk gSA

mez lewg yksxksa dh la[;k f[kykfM+;ksa dh la[;k

15 vkSj 20 ls de

20 vkSj 25 ls de

25 vkSj 30 ls de

30 vkSj 35 ls de

35 vkSj 40 ls de

40 vkSj 45 ls de

200

270

340

360

400

300

150

162

170

180

180

120

gy % ge dkyZ fi;lZu dk lglaca/k xq.kkad yksxksa dh mez vkSj [kskyus dh
vknr ds chp fudkyus pkgrs gSaA bldsk fudkyus ds fy,] ,d dkWeu vk/kkj
ij f[kykfM+;ksa dh la[;k izR;sd mez lewg esa vfHkO;Dr djrs gSa i.e. ge
f[kykfM+;ksa dh la[;k ,d fu;e la[;k ds yksxksa esa ls fudkyrs gSa ¼,d dkWeu
vk/kkj½ tks 100 ;k 1000 ;k dksbZ Hkh lqfo/kktu vad fy;k t;k ldrk
gSA ;gk¡ ge f[kykfM+;ksa dh la[;k dks dqy yksxksa dh ml mez lewg esa la[;k
ds izfr'kr esa vfHkO;Dr djrs gSaA
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mez lewg o"kZ (1) yksxksa dh la[;k
(2)

f[kykfM+;ksa dh
la[;k
(3)

f[kykfM+;ksa dk
izfr'kr

(4) = (3) ×100

15-20
25-25
25-30
30-35
35-40
40-45

200
270
340
360
400
300

150
162
170
180
180
120

150/200×100=75
162/270×100=60
170/340×100=50
180/360×100=50
180/400×100=45
120/300×100=40

vc ge dkyZ&fi;lZu dk lglaca/k xq.kkad yksxksa dh mez (x) vkSj ml mez
lewg esa f[kykfM+;ksa ds izfr'kr (y) dh x.kuk djrs gSaA

mez lewg ek/;eku
(x)

(y)
5
275


xu

5
50


yv

u2 v2 uv

15-20
25-25
25-30
30-35
35-40
40-45

17.5
22.5
27.5
32.5
37.5
42.5

75
60
50
50
45
40

-2
-1
0
1
2
3

5
2
0
0
-1
-2

4
1
0
1
4
9

25
4
0
0
1
4

-10
-2
0
0
-2
-6

 u=3  v=4  u2=19  v2

=34
 uv=-20

pw¡fd lglaca/k xq.kkad ewy&fcanq vkSj ekiØe ds ifjorZu ls Lora= gS gesa

))(( vuuvn 

])([])([
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9395.0
4991.140

132
10740

132
118105

132











blfy,] ge yksx fu"d"kZ fudkyrs gSa fd cgqr Å¡ps Lrj dk _.kkRed
lglaca/k gSA ¼djhc&djhc iw.kZ _.kkRed lglaca/k½ mez (x) vkSj [ksyus dh
vknr (y) ds chpA bldk eryc gS fd mez esa c<+us ds lkFk] yksxksa ds [ksyus
dh #fp esa deh gksrh tkrh gS vkSj fo{ksi fp= (x, y) ewY; ,sls fcanq nsrh gSa tks
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la?kfur gS yxHkx ljy js[kk ij tks ck¡;sa 'kh"kZ ls 'kq: gksdj nkfgus fuEu rd
tkrh gSA

mnkgj.k 6-13: (i) lglaca/k xq.kkad dh x.kuk x vkSj y ds laxr ewY;ksa ds
fy, fuEufyf[kr lkj.kh ds vk/kkj ij djsa %

x 2 4 5 6 8 11

y 18 12 10 8 7 5

(ii) lkj.kh ds izR;sd x ds ewY; dks 2 ls xq.kk djsa vkSj 6 tksM+saA izR;sd y
ds ewY; dks 3 ls xq.ku djsa vkSj 15 ?kVk,A vc nks u, izkIr ewY;ksa ds leqPp;
dk lglaca/k xq.kkad izkIr djsaA o.kZu djsa fd D;ksa ikrs gSa ;k ugha ikrs gS aogh
ifj.kke tks (i) dk gSA

gy % (i) lglaca/k xq.kkad dh x.kuk

x y xx 

6x 

yy 

10y 

2)xx(  2)yy(  )yy( 

2
4
5
6
8
11

18
12
10
8
7
5

-4
-2
-1
0
2
5

8
2
0
-2
-3
-5

16
4
1
0
4

25

64
4
0
4
9

25

-32
-4
0
0
-6
-25

 x=36  y=60  )xx( 
0

 )yy( 
0

 2)xx( 
= 50

 2)yy(  =106  )yy)(xx( 
= -67

gesa] 6
6

36
6
1

 XX vkSj 10
6
60

6
1

 YY

blfy, x vkSj y ds chp lglaca/k xq.kkad fn;k tkrk gS

5300
67

50106
67

])()([
))((

2/122











YYXX
YYXX

xy

92.0
81.32

67





blfy,] pj x vkSj y dkQh _.kkRed lglacaf/kr gSaA

(ii) ge yksx u, pj u vkSj v dks fuEu izdkj ls ifjHkkf"kr djsa %

62  XU vkSj 153  YV

vc okafNr gS fd u, ewY;ksa ds leqPp; dks chp lglaca/k xq.kkad fudkysa
tSlk fd fuEufyf[kr rkfydk esa fn;k x;k gS %

lglaca/k xq.kkad dh x.kuk U vkSj V ds fy,
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x y 2  XU 153  YV 2U 2V UV

2
4
5
6
8

11

18
12
10
8
7
5

10
14
16
18
22
28

39
21
15
9
6
0

100
196
256
324
484
764

1521
441
225
81
36
0

390
294
240
162
132
0

dqy  u=108  v=90  u2=2144  v2=2304  uv =1218

:.
222222 )90(23046)108(21446

9010812186
])([])([
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uv

6868860
2412

57241200
2412

)810013824)(1166412864(
97207308 












92.0
8395.2620

2412





mnkgj.k 6-14: vxj nks ;knf̀PNd pjksa X vkSj Y ds chp laca/k gSa
,432  yx rc muds chp lglaca/k xq.kkad gS

(i) -2/3 (ii) 1 (iii) -1, (iv) bueas ls dksbZ ugha

gy % pw¡fd x vkSj y jSf[kd laca/k ls tqM+s gSa

3
4

3
2432  xyyx …(*)

x vkSj y ds chp iw.kZ lglaca/k gSa] i.e. r = + 1 vkxs pw¡fd (*) ls]
tSls&tSls x c<+rk gS] y ?kVrk gSA blfy, x vkSj y ds chp iw.kZ _.kkRed
lglaca/k gSA

1r  (iii) lgh mÙkj gSA

Aliter : vxj x vkSj y tqM+s gSa jSf[kd laca/k 0 cbyax ls] rc












 gSa fpUg leku ds  vkSj  vxj
 gS fpUg foijhr ds  vkSj  vxj

ba
bayxr

1
,1),(

gesa fn;k x;k gS ,43  yx pw¡fd a = 2 vkSj b = 3 dk leku fpUg gS]

1),(  yxr 



lglaca/k

fVIi.kh

315

Lo-vf/kxe
ikB~; lkexzh

mnkgj.k 6-15: ,d f}pj lead ds fy, ),5,20[()],[( yx ),4,21(
)],3,22( x vkSj y ds chp lglaca/k xq.kkad gSa %

(i) 0; (ii) 1, (iii) -1 (iv) 0.5

gy % fn, x, lead ds fy,] ge voyksdu djrs gSa fd

20 + 5 = 25, 21 + + 4 = 25 vkSj 22 + 3 = 25

blfy,] x vkSj y jSf[kd laca/k ls tqM+s gSa % (x + y) = 25 …(*)

x vkSj y ds chp iw.kZ lglaca/k gS 1 r …(**)

(*) ls ge ikrs gSa y = 25 –x

:. tSls&tSls x c<+rk gS] y ?kVrk gS ¼leku ifjek.k ls½

 x vkSj y _.kkRed :i ls lglacaf/kr gSa …(***)

(**) vkSj (***) ls] ge fu"d"kZ fudkyrs gSa fd

1),(  YXr

Aliter : ge ),( YXr ds ewY; dh x.kuk lw= dk iz;ksx dj fudky ldrs
gSaA ;g ,d iz'u ds :i esa i<+us okys ds fy, NksM+k x;k gSA

mnkgj.k 6-16 nks pjksa X vkSj Y ds chp lglaca/k xq.kkad 0-4 ik;k tkrk
gSA 2x vkSj –y ds chp D;k lglaca/k gS\

(b) ^^vxj nks pjksa ds chp lglaca/k xq.kkad /kukRed gS] rc –x vkSj –y ds chp
Hkh lglalca/k dk xq.kkad /kukRed gSA** leh{kk djsaA

gy % gesa fn;k x;k gS fd 4.0),( yxr …(i)

ge tkurs gSa fd ),(
||||

),( yxr
ca

cacyaxr 



 …(*)

(*) vkSj (i) dk iz;ksx dj] ge ikrs gSa %

|1||2|
12)1,2(),2(





x
yxryxr r (r,y)

4.0
12

4.02







(b) gesa fn;k x;k gS % 0),( yxr …(ii)

(*) dk iz;ksx dj] ge ikrs gSa

),(),(
|1||1|
)01()1().1,.1(),( YXryxryxryxr 






blfy,] vxj ),( YXr /kukRed gS] lc ),( yxr  Hkh /kukRed gSA
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6.5.2 dkyZ&fi;lZu ds lglaca/k dh ifjdYiuk,¡
(Karl Pearson's of Correlation Coeffcient Hypothesis)

fi;lZu dk lglaca/k xq.kkad r fuEufyf[kr ifjdYiukvksa ij vk/kkfjr gSa %

(i) v/;;uk/khu pj X vkSj Y jSf[kd :i ls lEcfU/kr gS % nwljs 'kCnksa esa]
lead dk fo{ksi fp= ljy js[kk oØ iznku djsxhA

(ii) izR;sd pj (Js.kh) cgqr izdkj ds Lora= ;ksxnku djus okys ,sls dkj.kksa
dh izdf̀r ls izekf.kr gksrh gS fd og izlkekU; forj.k iznku djrh gS %
mnkgj.k ds fy,] mez] Å¡pkbZ] iwfrZ] dher bR;kfn ls lacaf/kr pj bl
ifjdYiuk ij [kM+s mrjrs gSaA dkyZ fi;lZu ds 'kCnksa esa %

^^tfVy vo;oksa ¼tks ekik tk ldrk gS½ ds vkdkj dk fu/kkZj.k dbZ
izdkj ds Lora= ;ksxnku djus okys dkj.kksa ls gksrh gS] mnkgj.k Lo:i]
tyok;q iks"k.k] 'kkjhfjd izf'k{k.k vkSj vla[; nwljs dkj.k ftUgsa
O;fDrxr :i ls voyksfdr ugha fd;k tk ldrk ;k mudk izHkko ekik
tk ldrk gSA**

dkyZ fi;lZu vkxs voyksfdr djrs gSa ^^;ksxnku djus okys dkj.kksa ds
fopj.kksa dh rhozrk muds fujis{k dkj.kksa dh rqyuk esa de gksrh gS vkSj ;g
fopj.k forj.k dk izlkekU; fu;e dh vuqxkeh gksrh gSA**

(iii) bl rjg ls izR;sd pj Js.kh ij dk;Z djus okyk cy ,d nwljs ls
Lora= ugha gSa ijarq dk;Z dkj.k ds :i esa lacaf/kr gSa& nwljs 'kCnksa esa] nks pj
Jsf.k;ksa ds enks aij dk;Z djus okys fofHkUu cyksa ds chp dk;Z dkj.k dk laca/k
gksrk gSA ;s cy nksuksa Jsf.k;ksa ds fy, fuf'pr :i ls mHk;fu"V (Common)
gksuk pkfg,A vxj dk;Zokgd cy ,d nwljs ls fcydqy Lora= gS vkSj fdlh
Hkh rjg lacaf/kr ugha gSa] rc v/;;uk/khu pjksa ds chp dksbZ lglaca/k ugha gks
ldrk gSA

mnkgj.k ds fy, lglaca/k fuEu ds chp %

(a) Å¡pkbZ;ksa dh Js.kh vkSj O;fDr;ksa dh vk; ,d dkykof/k esa

(b) fookg nj dh Js.kh vkSj ,d dkykof/k esa ,d ns'k dk df̀"k mRiknu
dh nj

(c) twrs ds vkdkj ls lacaf/kr Js.kh vkSj O;fDr;ksa ds lewg dh cqf) 'kwU;
gksuh pkfg,] pw¡fd buesa ls izR;sd mi;qZDr fLFkfr esa nks pjksa dh Jsf.k;ksa
ij izHkko Mkyus okys cy ,d nwljs ls fcYdqy Lora= gSaA

;|fi] vxj mi;qZDr fLFkfr;ksa esa fn;s x;s lead ds leqPp;ksa dk eku 'kwU;
ugha gS rc bl rjg dk lglaca/k lka;ksfxd lglaca/k ;k cukoVh ;k Hkzked
lglaca/k dgykrk gSA

[6-1-3 Hkh ns[ksa]
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6-5-3 r dh O;k[;k (Interpretation of r)

fuEufyf[kr lkekU; fcUnqvksa dks /;ku esa j[kuk pkfg;s lglaca/k xq.kkad r ds
izsf{kr ewY; dh O;k[;k djrs oDr %

(i) r = + 1 dk vFkZ gS pjksa ds chp iw.kZ lglaca/k gSA nwljs 'kCnksa esa] fo{ksi
fp= lh/kh js[kk gksxh tks uhps ck;sa ls 'kq: gksdj nk;sa Åij rd tk,xh
tSlk fp= 6-1] 6-3 esa n'kkZÃ xÃ gSA

(ii) r = - 1 dk vFkZ gS pjksa ds chp iw.kZ _.kkRed lglaca/kA bl fLFkfr esa Hkh
fo{ksi fp= fQj lh/kh js[kk gksxh tslk fp= 6-1 6-3 esa n'kkZ;h xbZ gSA

(iii) vxj r = 0, pj v lglacaf/kr gSA nwljs 'kCnksa esa] pjksa ds chp dksbZ jSf[kd
¼lh/kh js[kk½ laca/k ugha gSA ;|fi] r = 0 dk vFkZ ;g ugha gS fd pj Lora=
gS [c.f. xq.k III, i`-la- ----------]

(iv) nwljs ewY; tks r ds fy, + 1 ls - 1 ds chp gksrs gSa mudh O;k[;k dh
dksbZ fuf'pr fu;ekoyh ugha gSA vf/kdre tks ge fu"d"kZ fudky ldrs
gSa fd r dk eku ftruk djhc gS + 1 ds mruk vf/kd pjksa ds chp
lglaca/k gS vkSj r dk ewY; ftruk 'kwU; ds djhc gS] mruk de lglaca/k
pjksa ds chp gSA r dk ewY; dh O;k[;k djus esa gesa cgqr lrdZrk j[kuh
pkfg, D;ksafd T;knkrj bldh xyr O;k[;k dj nh tkrh gSA

(v) lglaca/k xq.kkad dk Hkjkslk ;k ewY; dh lkFkZdrk dbZ dkjdksa ij fuHkZj
djrk gSA ,d rjhdk gS r ds lkFkZdrk ijh{k.k ls r dk laHkkO; ewY; Kkr
djuk [c.f. 6.5]] tks r ds ewY; ds vykok izfrn'kZ ds vkdkj dk Hkh /;ku
j[krh gSA ,d xgu ijh{k.k izfrn'kZ fl)kUr esa LVwMsaV ds t ijh{k.k ls
fn;k x;k gSA ¼v/;k; &7½

(vi) nwljk vf/kd mi;ksxh eki r ds ewY; dh O;k[;k ds fy, fu/kkZj.k dk
xq.kkad gS [c.f. 6.4]A ;g voyksfdr fd;k x;k gS fd nks pjksa ds chp dh
fudVrk r ds lekuqikrh ugha gSA

6-6 laHkkO; foHkze (Probable Error)

lglaca/k xq.kkad ds eku dh x.kuk djus ds ckn] nwljk dne gS ;g fudkyuk
fd fdl lhek rd ;g fo'oluh; gSA lglaca/k dk laHkkO; foHkze] lk/kkj.k%
P.E.(r) }kjk |ksfrr ,d iqjkuk eki gS lglaca/k xq.kkad ds izsf{kr eku ds
fo'oluh;rk ijh{k.k dk tgk¡ rd ;g ;knf̀PNd izfrn'kZ dh fLFkfr;ksa ij
fuHkZj djrk gSA

vxj izfrn'kZ ds tksM+s dk izsf{kr lglaca/k xq.kkad r gS rc bldh izeki
=qfV] lk/kkj.kr;k 6.6(r) ls |ksfrr nh tkrh gS %

n
rES

21.. 
 …(6.10)
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lglaca/k xq.kkad dk laHkkO; foHkze nh tkrh gS %

n
rrESrEP )1(6745.0).(.6745.0).(.

2
 …(6.11)

dkjd 0-6745 dks ysus dk dkj.k gS fd izlkekU; forj.k esa 50% izs{k.k
6745.0 dh lhek esa iM+rs gSa] tgk¡ μ ek/; gS vkSj  S.D. ¼izk-fo-½ gSaA

lsfØLV ds vuqlkj % ^^lglaca/k xq.kkad dk laHkkO; foHkze og ifjek.k gS
ftls ek/; lglaca/k xq.kkad ls tc tksM+k ;k ?kVk;k tkrk gS] og ifjek.k nsrh
gS ftldh lhek esa ;gk¡ rd fd ,d Js.kh ls izkIr lglaca/k xq.kkad tks izfrn'kZ
vk/kkj ij pquh xbZ gS Hkh iM+sxhA**

laHkkO; foHkze ds mi;ksx (Uses of Probable Error)

1- lglaca/k xq.kkad ds laHkkO; foHkze dk iz;ksx lef"V lglaca/k xq.kkad dh
lhek,a tkuus esa dh tk ldrh gS ftl lhek esa mldk iM+uk izR;kflr gSA
lef"V ¼tula[;k½ lglaca/k xq.kkad dh lhek,aa gSa

).(. rEPr  …(6.12)

bldk vFkZ gS fd vxj ge nwljk izfrn'kZ mlh vkdkj n dk mlh lef"V
¼tula[;k½ ls ys ftlls izFke izfrn'kZ fd;k x;k Fkk] rc lglaca/k xq.kkad dk
izsf{kr eku dgsa 1r nwljs izfrn'kZ dks Hkh mUgha lhek;sa esa jgus dh tks (6.12) esa
nh xbZ gSa] izR;k'kk dh tk ldrh gSA

2- P.E. (r) dk iz;ksx izfrn'kZ lglaca/k xq.kkad ds izsf{kr eku dk ijh{k.k
djus esa fd D;k ;g lef"V ds lglaca/k ls lkFkZd gSA fuEu fof/k ekxZn'kZd
fl)kUrksa dk iz;ksx gks ldrk gS %

(i) vxj r < P.E. (r) i.e., vxj r dk izsf"kr eku blds P.E. ls de gS]
rc lglaca/k fcYdqy lkFkZd ugha gSA

(ii) vxj r > 6 P.e. (r) i.e., vxj r dk izsf{kr eku blds P.E. ds 6 xq.kk
ls T;knk gS] rc r fuf'pr :i ls lkFkZd gSA

(iii) nwljh fLFkfr;ksa esa] fuf'pr :i ls dksbZ fu"d"kZ ugha fudkyk tk
ldrk gSA

egÙoiw.kZ fVIif.k;k¡% 1- dHkh&dHkh] P.R. Hkzked fu"d"kZ dh vksj funsZf'kr
dj ldrh gS [kkldj tc n, izs{k.kksa ds tksM+ksa dh la[;k NksVh gSA P.E. dk
vljnkj <ax ls iz;ksx djus ds fy,] n dks dkQh cM+k gksuk pkfg,A ;|fi]
izsf{kr izfrn'kZ lglaca/k xq.kkad ds lkFkZdrk ijh{k.k ds fy, LVwMsaV ds t ijh{k.k
us dkQh menk ijh{k.k fn;k gSA

2- P.E. flQZ fuEu ifjfLFkfr;ksa esa iz;ksx gks ldrk gS %

(i) lead fuf'pr :i ls izlkekU; lef"V ls yh xbZ gSA

(ii) ;knf̀PNd izfrn'kZd dh fLFkfr gks izfrn'kZ izs{k.kksa ds pquko esaA
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mnkgj.k 6-17: fuEufyf[kr vadksa dh Jsf.k;ksa ls tks 10 Nk=ksa }kjk ,d
dyk VsLV ijh{kk esa xf.kr vkSj lkaf[;dh esa izkIr fd, x, ls dkyZ fi;lZu
dk lglaca/k dk xq.kkad Kkr djsaaA

xf.kr esa vad : 45 70 65 30 90 40 50 75 85 60

lkaf[;dh esa vad : 35 90 70 40 95 40 60 80 80 50

blds laHkkO; foHkze dks Hkh ifjdfyr djsaA dk;Zokgd ek/; ds fy, 60
vkSj 65 ekusaA

(b) fQj foospuk djsa fd r dk eku lkFkZd gS ;k ughaA lhekvksa dh Hkh
x.kuk djsa ftuds vanj lef"V lglaca/k xq.kkad ds jgus dh izR;k'kk gSA

gy % (a) eku ysa xf.kr dk vad pj X ls |ksfrr gksrk gS vkSj lkaf[;dh
dk vad pj Y lsA ;g uksV fd;k tk ldrk gS ge dkjd 5 dks nksuksa X vkSj
Y Js.kh esa mHk;fu"V ys ldrs gSaA blfy,] eki Øe eas ifjorZu djuk Hkh
lqfo/kktud gksxkA X vkSj Y Jsf.k;ksa ds fy, Øe'k% 60 vkSj 65 dks dk;Zokgh
ek/; ysus ijA

5
60


Xu vkSj

5
65


Yv

geas]
])[])[ 2222 vvnuun

vuuvnr
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17561396
1414




]1756log1396[log
2
11414loglog  r

]2445.31449.3[
2
11504.3 

3894.6
2
11504.3 

1947.31504.3 
9557.10443 

)9557.1log(Antir 
= 0031 = 0.9

9. uvxy rr

lglaca/k xq.kkad dk laHkkO; foHkze fn;k tkrk gS %

1623.3
128155.0

10
19.06745.016745.0)(

2








n
rrEP

= 0.0405
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(b) r dh lkFkZdrk gesa

r – 0.9 vkSj 6 P.E. (r) = 6 × 0.0405 = 0.2430

pw¡fd r cgqr T;knk gS 6P.E.(r) ls] r dk eku vR;f/kd lkFkZd gSA

fVIi.kh % pw¡fd r dk eku lkFkZd gS] bldk vFkZ gS fd lkekU;r% ,d Nk=
ds vad ftrus vf/kd xf.kr esa gksrs gSa mruk gh T;knk vad lkaf[;dh esa gksrs
gSa vkSj Nk= ds vad ftrus de xf.kr esa gksrs gSa mruk gh de lkaf[;dh
esaA ;|fi] bldk vFkZ ;g ugha gS fd lHkh Nk= tks xf.kr esa vPNs gSa
lkaf[;dh esa Hkh vPNs gSa vkSj lHkh Nk= tks xf.kr esa detksj gSa os lkaf[;dh esa
Hkh detksj gSA ;g fnekx esa vPNh rjg fcBk ysuk pkfg, fd ^^lglaca/k dk
xq.kkad nks Jsf.k;ksa ds chp ds laca/k dks vfHkO;Dr djrk gS vkSj Js.kh dh
O;fDrxr enksa ds chp ughaA**

lef"V lglaca/k xq.kkad dh lhek;sa gSa %

8626.0..0405.09031.0).(. eirEPr  vkSj 9436.0

bldk eryc gS fd vxj ge nwljs 10 izfrn'kZ c.f. mlh lef"V ls] rc
mudk lglaca/k xq.kkad ds 0-8626 vkSj 0-9436 ds chp jgus dh izR;k'kk dh tk
ldrh gSA

mnkgj.k 6-18% fuEufyf[kr ekuksa ds fy, lglaca/k ds leFkZdrk dk
ijh{k.k djsa izs{k.kksa ij vk/kkfjr (i) 10 vkSj (ii) 100, r = + 0.4 vkSj + 0.9 djsaA

gy % ge tkurs gSa fd r dk izsf{kr eku fuf'pr :i ls lkFkZd gS]

vxj] 6
).(.

).(.6 
rEP

rrEPr

bl fLFkfr esa] gesa

izs{k.kksa
dh

la[;k

r ).(. rEP
).(. rEP

r r dh lkFkZdrk

10 0.4 0.6745 


10
)4.0(1 2

0.08 622.2
18.0
4.0

 lkFkZd ugha

100 0.4 0.6745 


010
)4.0(1 2

0.06 667.6
06.0
4.0

 lkFkZd

10 0.9 0.6745 


10
)9.0(1 2

0.04 65.22
04.0
9.0

 dkQh lkFkZd

100 0.9 0.6745 


010
)9.0(1 2

0.128 67
13.0
9.0

 lkFkZd

dqy  u=108  v=90  u2=2144
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6-7 f}pj vko`fÙk rkfydk esa lglaca/k (Correlation in
Bivariate Frequency Table)

vxj ,d f}pj forj.k esa vk¡dM+s cgqr vf/kd gSa] mUgsa laf{kIr fd;k tk ldrk
gS f}/kk-lkj.kh (two-way table) }kjkA ;gk¡ izR;sd pj ds fy,] ewY;ksa dks
fofHkUu oxks± (Classes) esa oxhZd̀r (Grouped) fd;k tkrk gS ¼nksuksa pjksa ds
fy, ,d leku t:jh ugha½] nf̀"Vdks.k esa leku /kkj.kk j[krs gq, tSlk ,d pj
forj.k dh fLFkfr esa gksrk gSA mnkgj.k ds fy,] vxj X-pj Js.kh ds fy, m
oxZ gS Y-pj Js.kh ds fy, n oxZ gS rc f}/kk&lkj.kh esa mxn dksf"Bdk;sa gksaxhA
fofHkUu ewY;ksa ds tksM+s (x, y) xqtjrs gq, vkSj feyku fpUgksa dk iz;ksx dj ge
izR;sd dks"Bd ds fy, vkof̀Ùk ik ldrs gSa vkSj bl rjg rFkkdfFkr f}pj
vkof̀Ùk rkfydk izkIr dj ldrs gSa tSlk uhps n'kkZ;k x;k gSA

x-Js.kh

y-Js.kh →

oxZ Y ds vkof̀Ùk;ksa
dk ;ksxQye/;&fcanq

1x 2x - - - - - - x - - - - - - - - - - xm

ox
Z

e/
;&

fc
Un

q

1y

2y

--
--

-y
-

--
--

--
ym

),( yxf fy

x ds vkdf̀r;ksa
dk ;ksxQy

fx dqy

Nff yx 

;gk¡ ),( yxf tksM+s ),( yx dh vkòfÙk gSA

X vkSj Y ds chp lglaca/k xq.kkad dh x.kuk ds fy, lw= f}pj vkòfÙk
lkj.kh ds fy, gS
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 …(6.13)

tgk¡ N dqy vkof̀Ùk gSA vxj dksbZ Hkze ugha gS ge lw= dk iz;ksx dj
ldrs gSa %

])([])([
))((

2222 fyfyNfxfxN
fyfxfxyN

XY



  …(6.14)

tgk¡ vkof̀Ùk f xq.kuQy xy ds fy, iz;qDr gksrh gS vkSj dqN ugha gS ijUrq
f(x,y) vkSj vkof̀Ùk f Øe'k% ;ksx fx vkSj fy ds fy, iz;qDr x vkSj y dh
vkof̀Ùk;k¡ gSa viz. Lkkj.kh esa fx vkSj fy of.kZr gS vxys i"̀B ijA vxj ge X
vkSj Y ds ewy fcUnq vkSj ekiØe esa ifjorZu dj u;s pj u vkSj v
esa :ikarfjr dj nsrh gS

h
AXU 

 vkSj 0.,0; Kh
k

BYV 




tgk¡ h vkSj k Øe'k% x vkSj y oxks± dh foLrh.kZrk gS vkSj A vkSj B
fu;rkad gSa] rc r ds xq.k II ls] gesa %

])([])([
))((

2222 fvfvNfufuN
fvfufuvN

uvXY



  …(6.15)

ge yksx fof/k dk o.kZu mnkgj.kksa ls djsaxsA

mnkgj.k 6-19: ifjokj dh vk; vkSj bldk izfr'kr [kpZ Hkkstu ij 100
ifjokjksa dh fLFkfr esa fuEufyf[kr f}pj vkof̀Ùk forj.k fn;kA lglaca/k ds
xq.kkad dks ifjdfyr djsa vkSj blds ewY; dh O;k[;k djsaA

Hkkstu ij [kpZ

¼% esa½

ifjokj dh vk; ¼#-½

200-300 300-400 400-500 500-600 600-700

10-15
15-20
20-25
25-30

-
-
7
3

-
4
6
10

-
9
12
19

3
4
5
8

7
3
-
-

gy% eku ysa ge vk; ¼#i;ksa esa½ dks |ksfrr djrs gSa pj X ls vkSj Hkkstu
ij [kpZ (%) Y pj lsA

pj.k 1- fofHkUu oxks± ds e/;&fcUnqvksa dks X vkSj Y Jsf.k;ksa ds fy,
fudkysa

2- X vkSj Y Jsf.k;ksa ds ewy fcUnq vkSj ekiØe dks ifjorZu dj u;s pj u
vkSj v esa :ikarfjr dj nsrs gSa tSlk uhps ifjHkkf"kr gS %
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100
450





X

h
AXU vkSj

5
5.17





Y

k
BYV

tgk¡ x |ksfrr djrh gS X-Js.kh ds e/;&fcanqvksa dks vkSj y |ksfrr djrh gS
Y-Js.kh ds e/;&fcUnqvksa dks vkSj h vkSj k Øe'k% X vkSj Y Jsf.k;ksa ds oxks± ds
ifjek.k gSaA

3- X ds izR;sd oxZ ds fy,] Y ds lHkh oxks± dh dqy dksf"Bdk vkof̀Ùk;k¡
izkIr djsa vkSj mlh rjg Y ds izR;sd oxZ ds fy, X ds lHkh oxks± dh dqy
dksf"Bdk vkof̀Ùk;k¡ izkIr djsaA

4- x dh vkof̀Ùk;ksa dk pj u ds laxr ekuksa ls xq.kk djsa vkSj ;ksxQy
fu fudkysaA

5- y dh vkof̀Ùk;ksa dks pj v ds laxr ekuksa ls xq.kk djsa vkSj ;ksxQy fv

fudkysaA

6- izR;sd dksf"Bdk dh vkof̀Ùk dks u vkSj v ds laxr ekuksa ls xq.kk djsa
vkSj vuf  dk xq.kuQy ,d oxZ ds vanj nkfgus gkFk ds dksus esa izR;sd

dksf"Bdk ds fy, fy[ksaA mnkgj.k ds fy, u = - 1 vkSj v = 2 ds fy,]
dksf"Bdk vkof̀Ùk f, 10 gSA blfy,] f, u vkSj v dk xq.kuQy gS

20102)1(  tks fy[kk tkrk gS ,d oxZ ds varxZr nkfgus gkFk ds

dksf"Bdk ds 'kh?kZ ijA mlh rjg] u = 2 vkSj v = 1 ds fy,] x.kuQy
0120 fuv ] vkSj blh rjg vkxs ckdh dks"Bd vkof̀Ùk;ksa ds fy,A

7- pj.k  esa izkIr 'kh"kZ dksus ds oxks± ds lHkh vadksa dks ,d lkFk tksM+s
vfUre dkWye fuv ikus ds fy, izR;sd X vkSj Y Js.kh ds fy,A vUrr% vfUre
dks le dk ;ksxnku fudkysa fuv ikus ds fy,A

8- fu vkSj fv ds ewY;ksa dks Øe'k% u vkSj v ds ewY;ksa ls xq.kk djsa fu2 vkSj

fv2 ds dkWye izkIr djus ds fy,A bu ewY;ksa dks tksM+s 2fu vkSj 2fv izkIr

djus ds fy,

mi;qZDr ifjdyuksa dks vkxs ds i"̀B ij rkfydk esa n'kkZ;k x;k gSA



lglaca/k

fVIi.kh

324
Lo-vf/kxe
ikB~; lkexzh

lglaca/k xq.kkad ds fy, ifjdyu

2222 )(()(
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  40792

2
16812.1log12000log

2
148loglog AntiAnti

4381.0]6416.1log[]3584.0log[  antiAnti

blfy,] 04381 uvxy  [r ds xq.kk II ls]

mnkgj.k 6-20: fuEu fn, x, lead ls dkyZ fi;lZu dk xq.kkad
ifjdfyr djsaA
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vad mez o"kks± esa
18 19 20 21 22

20-25
15-20
10-15
5-10
0-5

3
-
-
-
-

2
5
-
-
-

-
4
2
-
-

-
-

10
3
3

-
-
-

20
1

gy% vxj ge mez o"kks± esa |ksfrr djsa pj X ls vkSj] vadksa ds oxZ varjky
dk e/; fcUnq pj Y ls vkSj ysa

;20 XU vkSj
5

5.12


YV

rc f}pj lglaca/k lkj.kh tks vkxs ds i"̀B ij nh xbZ gS

2222 )(()(
))((

fvfvNfufuN
fvvufuv

uv 
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 )1964log1799(log

2
11574loglog

19641799
1574loglog AntiAnti

)]2931.32551.3(
2
11970.3log[  Anti

8373.0]9229.1log[  Anti

ijUrq pw¡fd lglaca/k xq.kkad ewyfcanq vkSj ekiØe ds ifjorZu ls Lora= gS
[c.f. xq.k II, r dk], ge ikrs gS

8373.0 uvxy 
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6-8 dksfV lglaca/k jhfr ;k Js.kh varj lglaca/k fof/k
(Rank Correlation Method)

dHkh&dHkh ge ,slh lkaf[;dh dh Jsf.k;ksa ls nks pkj gksrs gSa ftuesa fopkjk/khu
pj la[;kRed eki esa l{ke ugha gksrk gS ijUrq mUgsa J̀a[kykc) O;ofLFkr fd;k
tk ldrk gSA ;g ?kfVr gksrk gS tc ge xq.kkRed fo'ks"krkvksa ¼xq.k /keZ]
attribute½ ij dk;Z djrs gSa tSls& bZekunkjh] lqajnjrk] pfj=] uSfrdrk bR;kfn
ftudh eki ifjek.kkRed rks ugha gks ldrh gS ijUrq mUgsa J̀a[kykc) O;ofLFkr
fd;k tk ldrk gSA bu ifjfLFkfr;ksa esa] dkyZ fi;lZu dk lglaca/k xq.kkad dk
iz;ksx ugha gks ldrkA pkYlZ ,MoMZ fLi;jeSu] ,d fczfV'k euksoSKkfud] us
1904 esa ,d lw= fodflr fd;k] v/;;uk/khu nks xq.k/keks ± ds fy, n O;fDr;ksa
ds chp dksfV lglaca/k xq.kkad izkIr djus dkA

eku ysa ge pkgrs gSa fudkyuk fd vxj nks vfHky{k.k A, dgsa] cqf) vkSj B,
dgsa] lqanjrk lacaf/kr gS ;k ughaA nksuksa vfHky{k.k la[;kRed eki esa vl{ke gSa
ijUrq ge n O;fDr;ksa ds lewg dks mudh ;ksX;rk ¼dksfV½ dk;Zn{krk ds lkis{k
nks xq.k/keks ± ds fy, O;ofLFkr dj ldrs gSaA eku ysa ;knf̀PNd pj X vkSj Y
O;fDr;ksa dh dksfV dks |ksfrr djrk gS Øe'k% A vkSj B vfHky{k.kksa ds fy,A
vxj ge ifjdYiuk dj ysa fd dksbZ Øe leku ugha gS i.e. vxj dksbz nks
O;fDr ,d gh vfHky{k.k esa leku dksfV ugha izkIr djrs gSa] rc Li"Vr%] X vkSj
Y 1 ls ysdj n rd la[;kRed eku ysaxsA

fi;lZu dk lglaca/k xq.kkad Js.kh&varj X vkSj Y ds chp dksfV lglaca/k
xq.kkad dgykrh gS vfHky{k.k A vkSj B ds chp mu O;fDr;ksa ds lewg ds
fy,A

fLi;jeSu dk dksfV lglaca/k xq.kkad] lkekU;r%  ¼jks½ ls |ksfrr dh tkrh

gS lw= ls %

)1(
61 2

2





nn

d
 …(6.16)

tgk¡ d dksfV;ksa ds tksM+ksa ds chp varj gS leku O;fDr;ksa dk nks vfHky{k.kksa
esa vkSj n tksM+ksa dh la[;k gSA

6-7-1  dh lhek;sa % fLi;jeSu dk dksfV lglaca/k xq.kkad &1 vkSj +1 ds

chp iM+rh gS i.e.

11   …(6.17)

fVIi.kh% pw¡fd ,d okLrfod la[;k dk oxZ ges'kk xSj&_.kkRed gksrk gS

i.e. 2,0, d xSj&_.kkRed la[;kvksa dk ;ksxQy gksus dh otg ls ges'kk

vkSj _.kkRed gksrh gSA vkxs pw¡fd n Hkh /kukRed gS ge ¼6-16½ ls ikrs gSa]
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1 [dksbZ xSj&_.kkRed la[;k]

1  …(i)

lkn'̀; dk fpUg rc gh gksxk flQZ tc 02 d . vc] 02 d flQZ
vkSj flQZ tc izR;sd d = 0 i.e. ,d O;fDr dh dksfV nksuksa vfHky{k.kksa ds fy,
leku gSA fuEu lkj.kh ,slh ,d laHkkouk nsrh Government servant

x 1 2 3 …n

y 1 2 3 …n

nwljh rjQ]  U;wure gksxh vxj 2d vf/kdre gS i.e. vxj fopyu d
vf/kdre gS blds fy, vxj nks vfHky{k.kksa ds fy, O;fDr;ksa dh dksfV mYVh
¼foijhr½ Øe esa gS tSlk fuEu rkfydk esa fn;k x;k gS %

O;fDr 1 2 3 …n n

x 1 2 3 …n-1 n

y n n-1 n-2 …2 1

6-8-1 dksfV lglaca/k dh x.kuk (Calculation of Rank Correlation)

ge yksx uhps fLi;jeSu ds dksfV lglaca/k xq.kkad dh x.kuk dh ppkZ
fuEufyf[kr ifjfLFkfr;ksa esa djsaxs %

fLFkfr ¼1½ tc okLrfod dksfV fn;s x;s gSa

bl fLFkfr esa fuEufyf[kr pj.k lac) gSa %

(i) d dh x.kuk djsa] dksfV;ksa dk varj

(ii) d2 dh x.kuk djsa

(iii) ;ksx 2d izkIr djsa

(iv) lw= ¼6-15½ dk iz;ksx dj  dk eku izkIr dj ysa

mnkgj.k 6-21: mlh 15 Nk=ksa dh dksfV;k¡ nks fo"k;ksa A vkSj B ds fy,
uhps nh xbZ gS( dksf"B ds vanj nks la[;k;sa mlh Nk= dh dksfV Øe'k% A vkSj
B ds fy, |ksfrr dh xbZ gSA ¼1] 10½] ¼2] 7½] ¼3] 2½] ¼4] 6½] ¼5] 4½] ¼6] 8½] ¼7]
3½] ¼8] 1½] ¼9] 11½] ¼10] 15½] ¼11] 9½] ¼12] 5½] ¼13] 14½] ¼14] 12½] ¼15] 13½A

fLi;jeSu ds lw= dk iz;ksx djsa dksfV lglaca/k xq.kkad Kkr djus ds fy,A
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gy% fLi;jeSu dk lglaca/k xq.kkad

A esa
dksfV
(x)

B esa
dksfV
(y)

a
=

x-y

a2

)1(
61 2

2





nn
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)1225(15
27261





22415
27261





35
18

35
171 

= 0.51

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

10
7
2
6
4
8
3
1
11
15
9
5
14
12
13

-9
-5
1
-2
1
-2
4
7
-2
-5
2
7
-1
2
2

81
25
1
4
1
4

16
49
4

25
4

49
1
4
4

 d
= 0

 d2 =
272

mnkgj.k 6-22: ,d lqanjrk izfr;ksfxrk esa izR;kf'k;kas dh dksfV rhu
ttksa }kjk fuEu Øe esa dh xbZ %

igyk tt % 1 6 5 10 3 2 4 9 7 8

nwljk tt % 3 5 8 4 7 10 2 1 6 9

rhljk tt % 6 4 9 8 1 2 3 10 5 7

dksfV lglaca/k xq.kkad dk iz;ksx dj fu/kkZj.k djsa fd fdu ttksa ds tksM+s
dks lqnjrk dh igpku esa mHk;fu"Vrk gSA

gy % eku ysa R1, R2 vkSj R3 Øe'k izFke] f}rh; vkSj rhljs tt }kjk
iznÙk dksfV;k¡ gSa vkSj ij lglaca/k xq.kkad gSa dksfV;ksa ds chp ith vkSj jth
tt }kjk fn;k x;k %
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lglaca/k xq.kkad dk ifjdyu

R1 R2 R3 d12=R1-
R2

d13=R1-
R3

d23=R2-
R3

2
12d 2

13d 2
23d

1
6
5

10
3
2
4
9
7
8

3
5
8
4
7

10
2
1
6
9

6
4
9
8
1
2
3
10
5
7

-2
1
-3
6
-4
-8
2
8
1
-1

-5
2
-4
2
2
0
1
-1
2
1

-3
1
-1
-4
6
8
-1
-9
1
2

4
1
9

36
16
64
4

64
1
1

25
4
16
4
4
0
1
1
4
1

9
1
1

16
36
64
1

81
1
4

 d12

=0
 d13

=0
 d23

=0
 d212

=200
 d213 =60  d223

=214

geas n = 10

fLi;jeSu dk lglaca/k xq.kkad fn;s tkrs gSa

2121.0
33
7

9910
20061

)1(
6

1 2

2
12

12 
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11
7

9910
6061

)1(
6

1 2

2
13

13 
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2970.0
165
49

9910
21461

)1(
6

1 2

2
23

23 
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pw¡fd 13 vf/kdre gS] blfy, izFke vkSj rr̀h; tt ds vuqHko laqnjrk

ds ekeys es alcls djhc ls feyrs&tqyrs gSaA

fVIi.kh % pw¡fd 12 vkSj 13 _.kkRed gSa] ttksa ds tksM+s (1, 2) vkSj (2, 3)
ds foijhr ¼fHkUu½ vuqHko gSa lqanjrk ds fy,A

fLFkfr (II)&tc dksfV;k¡ ugha nh xbZ gSa

fLi;jeSu dk dksfV lglaca/k lw= (6.16) dk iz;ksx rc Hkh gks ldrk gS
tc ge ,sls pjksa ij dk;Z dj jgs gksrs gSa ftudh eki la[;kRed gksrh gS i.e.
tc okLrfod lead uk fd nks pjksa ls lacaf/kr dksfV;ksa nh xbZ gSaA bl fLFkfr
esa gesa lead dks dksfV;ksa esa ifjofrZr djuk gksxkA lcls cM+k ¼NksVs½ izs{k.k dh
dksfV 1 fn;k tkrk gSA mlds ckn cM+k ¼NksVk½ izs{k.k dh dksfV 2 nh tkrh gS
vkSj blh rjg vkxs HkhA ;g fujFkZd gS fd fdl rjhds ls ¼vojksg ;k vkjksg½
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Øe esa dksfV;k¡ nh tkrh gSaA ;|fi ,d gh rjhdk lHkh fopkjk/khu pjksa ds fy,
viuk;h tkuh pkfg,A

mnkgj.k 6-23: fuEufyf[kr lead ls foKkiu [kpksZ vkSj foØ; ds chp
fLi;jeSu dh dksfV lglaca/k xq.kkad ifjdfyr djsa %

foKkiu [kpZ ¼*000 #-½ % 39 65 62 90 82 75 25 98 36 78

fcØh ¼yk[k #-½ : 47 53 58 86 62 68 60 91 51 84

gy% eku ysa x foKkiu [kpZ ¼*000 #-½ dks |ksfrr djrk gS vkSj y fcØh
¼yk[k #-½ esa |ksfrr djrk gSA

X Y X dk dksfV
(x)

Y dk dksfV
(y)

d = x - y d2

39
65
62
90
82
75
25
98
36
78

47
53
58
86
62
68
60
91
51
84

8
6
7
2
3
5

10
1
9
4

10
8
7
2
5
4
6
1
9
3

-2
-2
0
0
-2
1
4
0
0
1

4
4
0
0
4
1
16
0
0
1

 d = 0  d2 = 30

;gk¡ n = 10

82.0
11
9

11
21

9910
3061

)1(
61 2

2
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mnkgj.k 6-24: lkaf[;dh esa 7 Nk=ksa }kjk VsLV ijh{kk nh xbZA f'k{kd us
vius Nk=ksa dks dksfV iznku dh muds 'kS{kf.kd miyfC/k ijA mPp ls fuEu
miyfC/k dk Øe] ifjokj dh vk; ds lkFk izR;sd Nk= ds fy,] uhps nh xbZ
gSA

jk; ¼8700 #-½] HkVukxj ¼4200 #-½] rqyh ¼5700 #-½] nslkbZ ¼8200 #-½]
xqIrk ¼20]000 #-½] pkS/kjh ¼16]000 #-½] vkSj flag ¼17]500 #-½] jk; ¼8700 #-½

fLi;j eSu dk dksfV lglaca/k 'kS{kf.kd miyfC/k vkSj ikfjokfjd vk; ds
chp ifjdfyr djsaA

gy% ge fuEufyf[kr pjksa dks ifjHkkf"kr djsa %

X : 'kS{kf.kd miyfC/k ( Y : ikfjokfjd vk; ¼#-½
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Nk= dksfV X
(x)

vk; ¼#-½
Y

dksfV Y (y) d = x - y d2

jk;

HkVukxj

rqylh

nslkbZ

xqIrk

pkS/kjh

flag

1

2

3

4

5

6

7

8,700

4,200

5,700

8,200

20,000

18,000

17,000

4

7

6

5

1

2

3

-3

-5

-3

-1

4

4

4

9

25

9

1

16

16

16

 d = 0  d2 = 92

fLi;jeSu dk dksfV lglaca/k xq.kkad 'kS{kf.kd miyfC/k (X) vkSj ikfjokfjd
vka; (Y) ds chp nh tkrh gS %

14
231

487
9261

)1(
611 2

2
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6-8-2 iqujko`Ùk dksfV;k¡ (Repeated Ranks)

xq.k /keksZ dh fLFkfr esa vxj Js.kh dk Øe leku gS; ;fn nks ;k vf/kd O;fDr
fdlh oxhZdj.k esa ,d xq.k/keZ ds lkis{k ,d lkFk j[ks x;s gSa ;k pj lead dh
fLFkfr esa ,d ls vf/kd en leku ewY; ds lkFk ,d ;k nksuksa Jsf.k;ksa esa gSa]
rc fLi;jeSu dk lw= ¼6-15½ dksfV lglaca/k xq.kkad dks ifjdfyr djus esa
vlQy gks tkrh gS pw¡fd bl fLFkfr esa] pj] X [O;fDr;ksa dh dksfV vfHky{k.k
A esa ¼izFke Js.kh½ vkSj Y [O;fDr;ksa dh dksfV vfHky{k.k B ¼nwljh Js.kh½ esa 1 ls
n rd dk eku ugha ysrh gS vkSj Øekuqlkj ,yx  tc ¼6-15½ dks lR;kfir
djrs oDr geus ekuk Fkk fd yx 

bl fLFkfr esa mHk;fu"B dksfV;k¡ iznku dh tkrh gSa iqujkòÙk enksa ds
fy,A ;s mHk;fu"B dksfV;k¡ dksfV;ksa dk lekUrj ek/; gS tks bu enksa dks gksrk
vxj ;s ,d nwljs ls fHkUu gksrha vkSj vkxs dk en og dksfV ik;sxk tks
mHk;fu"B dksfV dh x.kuk esa iz;qDr dksfV ds ckn okyh dksfV gksxhA mnkgj.k
ds fy,] ,d en dksfV 4 ij iqujko`Ùk dh xbZA rc mHk;fu"B dksfV izR;sd en
dks iznku dh tkus okyh gS (4 + 5)/2 i.e. 4.5 tks 4 vkSj 5 dk vkSlr gS]
dksfV;k¡ tks bu izs{k.kksa dks feyrha vxj ;s fHkUu gksrsA blds ckn ds en dks
dksfV 6 feysxhA vxj ,d en dksfV 7 ij rhu ckj iqujko`Ùk gqbZ gS] rc
izR;sd eku dks feyus okyk mHk;fu"B dksfV gksxh (7 + 8 + 9)/3 i.e. 8 tks
lekUrj ek/; gS 7] 8 vkSj 9 dk viz. oks dksfV;k¡ tks bu izs{k.kksa dks feyrha
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vxj os ,d nwljs ls fHkUu gksrsA vxyk dksfV tks iznku fd;k tk;sxk og 10
gksxkA

vxj dksfV dk fcYdqy NksVk lekuqikr dk Øe leku gS] ;g rduhd
iz;qDr gks ldrh gS lw= ¼6-16½ ds lkFkA ijUrq vxj dksfV dk cgqr cM+k
lekuqikr dk Øe leku gS] rc ;g mfpr gksxk fd lw= ¼6-16½ ds lkFk
lek;kstu (adjustment) ;k ,d lq/kkj dkjdA

^^lw= ¼6-15½ esa m(m2-1)/2 dkjd tksM+s] tgk¡ m enksa dh og la[;k gS tks
iqujko`Ùk gqbZ gSA ;g lq/kkj vo;o ¼dkjd½ izR;sd iqujkòÙk ewY; ds fy, nksuksa
Jsf.k;ksa esa tksM+k tkuk pkfg,A

mnkgj.k 6-25: ,d euksoSKkfud us nks f'k{k.k fof/k;k¡ A vkSj B dh
rqyuk djuh pkghA mlus 22 Nk=ksa ds ;knf̀PNd izfrn'kZ dk pquko fd;kA
mlus mUgsa 11 tksM+ksa esa lewg esa ck¡Vk rkfd ,d tksM+s ds Nk=ksa dk djhc&djhc
cjkcj vad gks ,d cqf) ijh{kk esaA izR;sd tksM+s esa ,d Nk= dks fof/k A ls
i<+k;k x;k vkSj nwljs dks fof/k B ls vkSj dkslZ lekfIr ds ckn mudh ijh{kk
fd;kA muds }kjk izkIr vad dks uhps rkfydkc) fd;k x;k gS %

tksM+k % 1 2 3 4 5 6 7 8 9 10 11

A % 24 29 19 14 30 19 27 30 20 28 11

B % 37 35 45 26 23 27 19 20 16 11 21

dksfV lglaca/k Kkr djsaA

dksfV lglaca/k xq.kkad dk ifjdyu

X Y X dksfV
(x)

Y dksfV
(y)

d = x - y d2

24
29
19
14
30
19
27
30
20
28
11

37
35
45
26
23
27
19
20
16
11
21

6
3

8.5
10
1.5
8.5
5

1.5
7
4

11

1
2

9.5
4
5
3
8
7

9.5
11
6

5
1
-1
6

-3.5
5.5
-3

-5.5
-2.5
-7
5

25
1
1
36

12.25
30.25

9
30.25
6.25
49
25

 d = 0  d2 = 225
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gy% ekuk fd pj X Nk=ksa ds vad ftUgsa A fof/k }kjk i<+k;k x;k gS
|ksfrr djrs gSa vkSj Y Nk=ksa ds vad ftUgsa B fof/k }kjk i<+k;k x;k gS |ksfrr
djrs gSaA

X-Js.kh esa ge ns[krs gSa fd ewY; 30 nks ckj vkrh gSA buesa ls izR;sd dks
mHk;fu"B dksfVA 1-5 iznku dh tkrh gS tks 1 vkSj 2 dk lekUrj ek/; gS] os
dksfV;k¡ tks budh gksrha vxj ;s fHkUu gksrhaA blds ckn dk ewY; 29 dks
vxyh dksfV viz. 3.1 fQj ewY; 19 nks ckj vkrh gSA bUgsa mHk;fu"B dksfV 6-5
iznku dh tkrh gS] 8 vkSj 9 dk lekUrj ek/; vkSj vkxs dk ewy; viz. 14 dks
dksV 10 feyrk gSA mlh rjg] Y-Js.kh ds ewY; 16 nks ckj vkrh gS vkSj izR;sd
dks mHk;fu"V dksfV 9-5 iznku dh tkrh gS] 9 vkSj 10 dk lekUrj ek/;A vkxs
dk ewY viz. 11 dksfV 11 izkIr djrk gSA

blfy,] X-Js.kh esa ge ns[krs gSa fd en 19 vkSj 30 iqujkòÙk gksrs gSa]
izR;sd nks ckj vkrh gS vkSj Y-Js.kh esa en 16 iqujko`Ùk gksrh gSA blfy, buesa

ls izR;sd fLFkfr esa m = 2A blfy, la'kks/ku vo;o
12

)1( 2 mm
dks izR;sd

iqujko`Ùr en ds fy, iz;ksx djus ij] ge ikrs gSa

)1121(11
12

)14(2
12

)14(26
1

2







 







d
 ]11[ n

0255.00225.01
12011

5.22661 





mnkgj.k 6-26: fuEufyf[kr lead ls dksfV lglaca/k xq.kkad dk ifjdyu
Js.kh ds leku Øe ds fy, lek;kstu djus ds ckn djsaA

x : 48 33 40 9 16 16 65 24 16 57

y : 13 13 24 6 15 4 20 9 6 19

[vkbZ0lh0MCyw0 ¼bUVjehfM,V½] twu 2002]

gy %  xRx ewY; dh dksfV %  yRy ewY; dh dksfV dksfV;ksa
dh O;k[;k % x Js.kh esa] ge ns[krs gSa 16 rhu ckj iqujkòÙk gksrh gSA bu
ewY;ksa ds izR;sd dks mHk;fu"B dksfV 8 iznku dh tkrh gS] 7] 8 vkSj 9 dk
lekUrj ek/;] bu izs{k.kksa dh dksfV vxj ;s fHkUu gksrhaA vxyk ewY; 9 vxyk
dksfV ikrk gS viz. 10.

X Y Rx Ry d = Rx - Ry d2

48
33
40
9

16
16

13
13
24
6
15
4

3
5
4

10
8
8

5.5
5.5
1

8.5
4
10

-2.5
-0.5

3
1.5
4
-2

6.25
0.25

9
2.25
16
4
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65
24
16
57

20
9
6
19

1
6
8
2

2
7

8.5
3

-1
-1

-0.5
-1

1
1

0.25
1

 d = 0  d2 = 41

mlh rjg ls] y-Js.kh esa izs{k.k 13 nks ckj vkrk gSA izR;sd dks mHk;fu"V
dksfV 6-5 iznku dh tkrh gS] 5 vkSj 6 dk lekUrj ek/;] vkSj vxyk ewY; 9
vxyk dksfV 7 ikrk gSA

fQj ewY; 6 nks ckj iqujkòÙk gqbZ gS vkSj izR;sd dks mHk;fu"V dksfV (8 +
9)/2, i.e., 8.5 vkSj vxyk ewY; 4 dksfV 10 ikrk gSA

la'kks/ku ds vo;o (C.F.)% fLi;jeSu dk dksfV lglaca/k xq.kkad iqujko`Ùk
dksfV;ksa ds fy, nsrk gS %

)1(
12

)1(6
1 2

2
2
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07333
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mnkgj.k 6-27% izs{k.kksa ds dqN tksM+ksa ds fy, fLi;jeSu dk dkfV lglaca/k
xq.kkad dk eku 2@3 ik;k x;kA vUrjksa ds oxks± dk ;ksx laxr dksfV;ksa ds
chp 65 FkkA tksM+ksa dh la[;k crk,aA

gy% gesa fn;k x;k gS
3
2

 vkSj .552 d vxj izs{k.kksa ds tksM+ksa dh

la[;k n gS] gesa

55
)1(

61
3
2

)1(
61 22

2










nnnn
d




3
1

3
21

)1(
330

2 
nn

 9903303)1( 2 nn

 09903  nn …(*)

vkdfLed fof/k (Hit and Trial Method) }kjk (*) esa n = 10 j[kus ij

L.H.S. = 103 - 10 – 990 = 0 = 1000 - 10 - 990 = 0 = R.H.S.

iqujkòÙk
ewY;

ftruh
ckj ;g
vkrk gS

(m)

C.F.
m(m2-1)/12

x-Js.kh % 16
y-Js.kh % 13

6

3
2
2

3(9-1/12=3)
2(4-1/12=0.5)
2(4-1/12=0.5)

dqy 3



lglaca/k

fVIi.kh

336
Lo-vf/kxe
ikB~; lkexzh

blfy,] 'ks"k izes; }kjk (Remainder Theorem) (n - 10) ,d vo;o gS
9903  nn dkA 9903  nn dks (n - 10) ls Hkkx nsus ij ge nwljk

vo;o ikrs gSa 9903  nn dk 99102  nn

0)9910)(1((*) 2  nnn

 n – 10 = 0 ;k 099102  nn

 n = 10 ;k
2

39610010 
n ¼dkYifud ewY;½

blfy, n = 10 gha laHko ewY; gSA blfy,] tksM+ksa dh la[;k 10 gSA

mnkgj.k 6-28% 10 Nk=ksa }kjk nks fo"k;ksa esa izkIr vadksa dk dksfV lglaca/k
xq.kkad 0-5 ik;k x;kA ckn esa ns[kk x;k fd nks fo"k;ksa ds dksfV;ksa esa varj ,d
Nk= }kjk xyrh ls 3 ys fy;k x;k 7 ds cnysA D;k lgh ewY; gksuk pkfg,
dksfV&laca/k xq.kkad dk\

gy % gesa fn;k x;k gS 5.0,10  x (6.16) dk iz;ksx dj] ge ikrs gSa

5.05.01
990

6
9910

61
)1(

615.0
22

2

2














dd
nn

d

9910
65.0

2


d

;k 5.82
26

9902 


d

pw¡fd ,d varj 3 xyrh ls ys fy;k x;k 7 ds cnysA 2d dk lgh ewY;
fn;k tkrk gS %

la'kksf/kr 5.1224995.82733.82 222 d

la'kksf/kr 2576.07424.01
66
491

9910
5.12261 






6-8-3 fLi;jeSu ds dksfV lglaca/k xq.kkad ij fVIif.k;k¡ (Remark of
Spearsman on Rank Correlation Coefficient)

1- gesa ges'kk feyrk gS ,0d tks la[;kRed ifjdyu ij fu;a=.k iznku
djrk gSA

2- pw¡fd fLi;jeSu dk dksfV lglaca/k xq.kkad  vkSj dqN ugha ij fi;lZu dk
lglaca/k xq.kkad gS dksfV;ksa ds chp] ;g mlh rjg ls vfHkO;Dr dh tkrh
gS tSls dkyZ fi;lZu dk lglaca/k xq.kkadA

3- dkyZ fi;lZu dk lglaca/k xq.kkad dh ifjdYiuk gS fd okLrfod lef"V
ftlls izfrn'kZ izs{k.kksa dks fy;k x;k gS izlkekU; gSA vxj bl ifjdYiuk
dk mYya?ku gksrk gS rc gesa ftl eki dh t:jr gksrh gS og forj.k ls
Lora= gS ¼;k xSj&izkFkfed] Non-Parametric). ,d forj.k ls Lora= eki
og gS tks lef"V ds izkpyksa (parameters) ds ckjs esa dksbZ ifjdYiuk ugha
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djrh gSA fLi;jeSu ;k  ,slh eki gS ¼i.e. forj.k ls Lora=½] pw¡fd dksbZ
cM+h ifjdYiuk lef"V ds :i dh ugha dh tkrh gS ftlls izfrn'kZ izs{k.k
fy;s tkrs gSaA

4- fLi;jeSu dk lw= le>us vkSj fØ;kfUor djus esa dkyZ fi;lZu ds lw= dh
rqyuk esa vklku gSA nksuksa lw=ksa }kjk izkIr eku viz. fi;lZu ds r vkSj
fLi;jeSu ds  esa lkekU;r% varj gSA varj bl rF; dh otg ls mRiUu
gksrh gS fd tc dksfV dk iz;ksx gksrk gS izs{k.kksa ds iw.kZ leqPp; ds cnys]
mlesa ges'kk lwpuk dh dqN deh gksrh gSA tcrd fd cgqr Js.kh ds inksa
dk ewY; leku ugha gks dksfV lglaca/k dk xq.kkad FkksM+k gh de gksuk pkfg,
fi;lZu ds xq.kkad lsA

5- fLi;jeSu dk lw= gh dsoy lw= gS iz;qDr gksus okyk lglaca/k xq.kkad Kkr
djus ds fy, vxj geyksx xq.kkRed vfHky{k.kksa ij dk;Z dj jgs gSa tks
la[;kRed :i ls ekih ugha tk ldrh gS ijUrq Js.khc) O;ofLFkr dh tk
ldrh gSA ;g ogk¡ Hkh iz;qDr gks ldrh gS tgk¡ okLrfod lead fn;k
tkrk gSA vkR;afrd izs{k.kksa dh fLFkfr esa] fLi;jeSu ds lw= dks fi;lZu ds
lw= ij ojh;rk nh tkrh gSA

6- fLi;jeSu ds lw= dh lhek,a Hkh gSaA ;g f}pj vkof̀Ùk forj.k ¼lglaca/k
rkfydk½ dh fLFkfr esa O;ogkfjd ugha gSA n > 30 ds fy,] bl lw= dk
iz;ksx ugha gksuk pkfg, tc rd fd dksfV;k¡ ugha nh xbZ gSa] pw¡fd foijhr
fLFkfr esa ifjdyu cgqr le; [kpZ djus okys gSaA

6-9 laxkeh fopyu jhfr (Method of Concurrent
Deviation)

;g nks Jsf.k;ksa ds chp lglaca/k dks fu/kkZfjr djus dh cgqr vukSipkfjd fof/k
gS tc ge cgqr xaHkhj ugha gksrs gSa bldh lw{erk ds izfrA ;g fopyuksa ds
fpUgksa ij vk/kfkjr gS ¼i.e. ifjorZu dh fn'kk½ pj ds ewY;ksa ds blds vuqorhZ
(proceeding) ewY; ls vkSj ;g pjksa ds ;FkkFkZ ewY;ksa ds ifjek.k dks laKku esa
ugha ysrk gSA blfy,] ge yksx /ku (+) fpUg] ?kVko (-) fpUg dk lekurk (=)
fpUg yxkrs gSa fopyuksa ds fy,] vxj pj dk ewY; Øe'k% vf/kd] de ;k
cjkcj gksrk gS vuqoÙkhZ ewY; lsA nks pjksa ds ewY;ksa esa fopyu laxkeh dgs tkrs
gSa vxj mudk fpUg leku gS i.e. ;k rks nksuksa fopyu /kukRed gSa ;k nksuksa
_.kkRed gS ;k nksuksa cjkcj gSA bl fof/k }kjk lglaca/k xq.kkad r dh x.kuk
ds fy, iz;qDr lw= fn;k tkrk gS %







 


n

nc2
 …(6.18)
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tgk¡ C laxkeh fopyuksa ds tksM+ksa dh la[;k gS vkSj n fopyuksa ds tksM+ksa
dh la[;k gSA lw= ¼6-17½ esa /ku@?kVko fpUg oxZewy ds ckgj vkSj Hkhrj fy;k
tkus okyk izkFkfed egRo dh gSA

pw¡fd -1 < r < 1oxZewy ds vUnj dk ifjek.k] viz. 





 


n

nc2

fuf'pr :i ls /kukRed gksuh pkfg,] ugha rks r dkYifud gks tk,xh tks
laHko ugha gSa

blfy, vxj (2c – n) /kukRed gS] ge ¼6-18½ esa oxZewy ds vUnj vkSj
ckgj /kukRed fpUg ysrs gSa vkSj vxj (2c – n) _.kkRed gS] ge ¼6-18½ oxZewy
ds vanj vkSj ckgj _.kkRed fpUg ysrs gSaA

fVIif.k;k¡ 1- ;g Li"V :i ls uksV fd;k tkuk pkfg, fd ;gk¡ n izs{k.kksa
ds tksM+ksa dh la[;k ugha gS oju ;g fopyuksa ds tksM+ksa dh la[;k gS vkSj
blfy, ;g izs{k.kksa ds tksM+ksa dh la[;k ls ,d de gksrh gSA

2- lw= ¼6-18½ ls vkxf.kr r (Computed r) laxkeh fopyu dk xq.kkad Hkh
dgykrh gSA

3- laxkeh fopyuksa dk xq.kkad izkFkfed :i ls fuEufyf[kr fl)kUr ij
vk/kkfjr gS %

^^vxj dky Jsf.k;ksa dk y?kq le; mPpkopu /kukRed :i ls lg&lacaf/kr
gS ;k nwljs 'kCnksa esa] vxj muds fopyu laxkeh gSa] muds oØ leku fn'kk esa
tk;saxs vkSj muds chp /kukRed lglaca/k dh lwpuk nsaxsA**

blfy, ¼6-18½ ls vkxf.kr r lkekU;r% flQZ y?kq le; mPpkopuksa ds chp
ds laca/k dh gh lwpuk nsrk gSA

mnkgj.k 6-29: uhps fn, x, lead ls laxkeh fopyu ds xq.kkad dks
ifjdfyr djsa %

o"kZ % 1993 1994 1995 1996 1997 1998 1999 2000 2001

iwfrZ % 160 164 172 182 166 170 178 192 186

dher % 292 280 260 234 266 254 230 190 200
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gy %

o"kZ iwfrZ fopyu dk
fpUg

vuqorhZ
ewY; ls

(x)

dher fopyu dk
fpUg
vuqorhZ
ewY; ls

(y)

fopyuksa dk
xq.kuQy

1993

1994

1995

1996

1997

1998

1999

2000

2001

160

164

172

182

166

170

178

192

186

+

+

+

–

+

+

+

–

292

280

260

234

266

254

230

190

200

–

–

–

+

–

–

–

+

–

–

–

–

–

–

–

–

;gk¡ gesa % n = fopyuksa ds tksM+ksa dh la[;k = 9-1 = 8

C = 0 pw¡fd dksbZ fopyu dk tksM+k ,slk ugha gS ftudk leku fpUg gks

i.e. pw¡fd dksbZ xq.ku fopyu xy /kukRed ugha gSA

laxkeh fopyuksa dk xq.kkad fn;k tkrk gSA

)1(
8

802







 







 


n

nc


pw¡fd 82  nc i.e. ¼_.kkRed½] ge oxZewy ds vanj vkSj ckgj
_.kkRed fpUg ysrs gSaA

1)1(1 

blfy,] iwfrZ vkSj dher ds chp iw.kZ _.kkRed lglaca/k gSA

mnkgj.k 6-30: fuEufyf[kr lead ds fy, laxkeh fopyuksa dk xq.kkad
ifjdfyr djsa %

iwfrZ % 65 40 35 75 63 80 35 20 80 60 50

ek¡x % 60 55 50 56 30 70 40 35 80 75 80
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gy%

iwfrZ
(x)

fopyu dk
fpUg

vuqorhZ
ewY; ls

(x)

iwfrZ
(x)

fopyu dk
fpUg

vuqorhZ
ewY; ls (y)

fopyuksa dk
xq.kuQy

(xy)

65
40
35
75
63
80
35
20
80
60
50

–
–
+
–
+
–
–
+
–
–

60
55
50
56
30
70
40
35
80
75
80

–
–
+
–
+
–
–
+
–
+

+
+
+
+
+
+
+
+
+
+
–

;gk¡ gesa] n = fopyuksa ds tksM+ksa dh la[;k = 11 – 1 = 0

c = fopyuksa ds tksM+ksa dh la[;k leku fpUgksa okys dh = 9

laxkeh fopyuksa ds xq.kkad fn;k tkrk gS

8.0
10

1092)2(








n
nc

pw¡fd ,82  nc /kukRed gs] ge oxZewy ds vanj vkSj ckgj /kukRed
fpUg ysrs gSa

rkfd 89.08.0 

6-10 fu/kkZj.k dk xq.kkad (Co-efficient of Determination)

nks pj Jsf.k;ksa ds chp lglaca/k dk xq.kkad muds chp jSf[kd laca/k dh eki gS
vkSj lwfpr djrh gS ,d pj ds fopj.k dk ifjek.k tks tqM+h gq, gS ;k
mÙkjnk;h gksrh gS nwljs pj lsA ,d vf/kd mi;ksxh vkSj rqjar le> vkus
okyh eki bl mís'; ds fy, fu/kkZj.k dk xq.kkad gS tks fuHkZj pj es aizfr'kr
fopj.k nsrh gS ftldh x.kuk Lora= pj }kjk gksrh gSA nwljs 'kCnksa esa] fu/kkZj.k
dk xq.kkad izlj.k dk of.kZr lekuqikr iw.kZ izlj.k ds lkis{k nsrh gSA fu/kkZj.k
dk xq.kkad lglaca/k xq.kkad ds oxZ ls nh tkrh gS] i.e. r2 = blfy,
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fu/kkZj.k dk xq.kkad
dqy izlj.k

 izlj.kof.kZr
 2r …(6.19)

fu/kkZj.k dk xq.kkad ,d cgqr mi;ksxh vkSj csgrj eki gS r ds eku dh
O;k[;k ds fy,A VV~Vy ds vuqlkj %

^^lglaca/k dk xq.kkad dks lexzrk ls vf/kd ewY;kadu fd;k x;k gS vkSj
lEiw.kZ esa cgqr T;knk iz;qDr gksrh gSA bldk oxZ] nks pjksa ds jSf[kd lg
izlj.k dh eki dk cgqr mi;ksxh eki gS fu/kkZj.k dk xq.kkadA v/;srk dks ges'kk
izR;sd lglaca/k xq.kkad dks oxZ djus dh vknr j[kuh pkfg,] fdlh fu"d"kZ ij
igq¡pus ls igys tks dgk ;k of.kZr fd;k tk;s] jSf[kd laca/k dh lhek ds ckjs esa
nks lg&lacaf/kr pjksa ds chpA**

mnkgj.k ds fy,] vxj r dk eku = 0.8, ge ;g fu"d"kZ ugha fudky ldrs
gSa fd fopj.k dks 80% vkisf{kd Jsf.k;ksa esa ¼fuHkZj pj½ gS dh otg gS v/khuLFk
Ük̀a[kyk ¼Lora= pj½ es afopj.kA ijUrq fu/kkZj.k dk xq.kkad bl fLFkfr esa

64.02 r ftldk vFkZ gS fd vkisf{kd Jsf.k;ksa esa dsoy 64% fopj.k dks
v/khuLFk Js.kh }kjk of.kZr fd;k x;k gS vkSj ckdh 36% fopj.k nwljs vo;oksa
dh otg ls gSaA

ml leku rdZ ls gh nks lglaca/kksa dh rqyuk djrs oDr] ,d dk 0-4 gS
vkSj nwljs dk 0-8 ;g Hkzked gksxk fu"d"kZ fudkyuk fd nwljh fLFkfr esa
lglaca/k nqxquh gS igyh fLFkfr esa lglaca/k dsA fu/kkZj.k dk xq.kkad Li"V :i
ls bl nf̀"Vdks.k dks mtkxj djrk gS] pw¡fd r = 0.4 dh fLFkfr es afu/kkZj.k dk
xq.kkad 0-64 gS] ftlls ge fu"d"kZ fudkyrs gSa fd nwljh fLFkfr esa lglaca/k
pkj xquk vf/kd gS igyh fLFkfr esa lglaca/k dkA

fVIif.k;k¡ 1- mi;qZDr foospuk dk vFkZ gS fd %

^^nks pjksa ds chp ds laca/k dh utnhdh lglaca/k xq.kkad r ls fu/kkZfjr
dh xbZ lekuqikrh ugha gSA**

2- fuEufyf[kr rkfydk fu/kkZj.k ds xq.kkad (r2) dk ewY; fofHkUu r ds ewY;
ds fy, ;g ns[kk tk ldrk gS fd mi;qZDr rkfydk ls tSls tSls r dk eku

r % 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

r2 % 0.01 0.04 0.09 0.16 0.25 0.36 0.49 0.64 0.81 1.00

?kVrk gS r2 ccgqr rsrth ls ?kVrk gS flQZ nks fo'ks"k ifjfLFkfr;ksa esa tc r = 0
vkSj r = 1 gksrk gS tc ge ikrs gSa r2 = r.

3- fu/kkZj.k dk xq.kkad ges'kk xSj&_.kkRed gksrk gS blfy, ;g ugha
crkrh gS fd laca/kksa dh fn'kk ¼D;k ;g /kukRed gS ;k _.kkRed½ nks Jsf.k;ksa ds
chpA
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4- xSj&fu/kkZj.k dk xq.kkad (Co-efficient of Non-Determination) vof.kZr
fopj.k ls iw.kZ fopj.k dk vuqikr xSj&fu/kkZj.k dk xq.kkad dgykrk gSA ;g
lkekU;r% K2 ls |ksfrr gksrk gS vkSj lw= ls fn;k tkrk gS %

dqy izlj.k
 izlj.kof.kZr

dqy izlj.k
 izlj.kvof.kZr

 12K …(6.20)

5- vyxko dk xq.kkad (Co-efficient of Alienation) : vyxko dk xq.kkad
fn;k tkrk gS xSj&fu/kkZj.k xq.kkad ds oxZ ewy }kjk % i.e. K }kjk tSlk uhps
fn;k x;k gS %

21 rK  …(6.20a)

viuh izxfr tk¡fp, (Check Your Progress)

1- fuEufyf[kr lglaca/kksa dh izdf̀r crk;sa ¼/kukRed] _.kkRed ;k lglaca/k
ugha½

¼d½ Åuh oL=ksa dh fcØh vkSj fnol dk;ZØe

¼[k½ lkM+h dk jax vkSj vkSjr dh cqf) tks bldks igurh gS( vkSj

¼x½ o"kkZ dh ek=k vkSj Qly dk mRiknu

2- fo{ksi fp= [khaprs oDr vxj lHkh fcanq ,d lh/kh js[kk uhps dh vksj ck;sa
ls nkfguh vksj tkrs gq, izrhr gksrh gS] rc ;g fu"d"kZ fudkyk tkrk gS
fd

¼d½ iw.kZ /kukRed lglaca/k

¼[k½ ljy /kukRed lglaca/k

¼x½ iw.kZ _.kkRed lglaca/k

¼?k½ dksbZ lglaca/k ugha

3- f}pj lead ds fy, % xyx )}6,8)(1,14(),2,12(),3,11(),4,10(),{(  vkSj
y ds chp lglaca/k dk xq.kkad gS

¼d½ &1 ¼[k½ 0-5

¼x½ 1 ¼?k½ 0

4- vxj dksfV lglaca/k xq.kkad 0-6 gS vkSj dksfV;ksa ds varj ds oxks±
dk ;ksxQy 66 gS] rc tksM+ksa dh la[;k gS&

¼d½ 8 ¼[k½ 9

¼x½ 10 ¼?k½ 11
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5- nks pjksa ds chp lglaca/k dk eku 6.0r vkSj nwljs nks pjksa ds chp 3.0
gSA D;k bldk vFkZ gS igyk lglaca/k nwljs dh vis{kk nqxquh etcwr gS\

¼d½ gk¡ ¼[k½ ugha

¼x½ dqN ugha dgk tk ldrk ¼?k½ buesa ls dksbZ ugha

6- nks pjksa ds chp lglaca/k dk eku 0-9 gS vkSj nwljs pjksa ds chp 0-3 gSA
D;k bldk vFkZ gS fd igyk lglaca/k nwljs ds vis{kk frxquh etcwr gS\

¼d½ ugha ¼[k½ gk¡

¼x½ dqN fuf'pr ugha ¼?k½ buesa ls dksbZ ugha

7- vxj ;knf̀PNd pjksa ds chp lglaca/k xq.kkad /kukRed gS] fuEufyf[kr
oDrO; ij leh{kk nsaA

¼d½ ;FkkFkZ ¼[k½ xyr

¼x½ dksbZ fuf'pr ugha ¼?k½ buesa ls dksbZ ugha

6-11 viuh izxfr tk¡fp, iz'uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼d½ /kukRed ¼[k½ lglaca/k ugha ¼x½ /kukRed

2- ¼x½

3- ¼d½

4- ¼x½

5- ¼[k½

6- ¼d½

7- ¼d½

6-12 lkjka'k (Summary)

nks pj lg&lEcfU/kr dgs tkrs gSa vxj ,d pj esa ifjorZu dk ifj.kke nwljs
pj ds laxr ifjorZu esa gksrh gSA

vxj nks pjksa ds ewY; ,d gh fn'kk esa fopj.k djrs gSaA i.e., vxj ,d pj
ds ewY; esa of̀) ;k Úgkl dk ifj.kke vkSlr esa nwljs pj ds ewY; esa of̀) ;k
âkl izfrikfnr djrh gS tks lglaca/k ?kukRed vkSj bldk foykse lglaca/k
_.kkRed dgh tkrh gSA

nks pjksa ds chp lglaca/k jSf[kd dgh tkrh gS vxj ,d pj esa bdkbZ
ifjorZu ds laxr nwljs pj ds ewY;ksa ds lewps foLrkj esa fu;r ifjorZu gksrk
gSA nks pjksa ds chp dk laca/k xSj&jS[kh; ;k oØ js[kh; dgykrh gS tc ,d
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pj ds laxr bZdkbZ ifjorZu ds fy,] nwljk pj fu;r nj ls ifjofrZr ugha
gksdj mrkj&p<+ko ds nj ls ifjofrZr gksrh gSA

vxj nks pjksa ds chp dk;Z&dkj.k dk laca/k gS] rks os ,d nwljs
ls :ikarfjr gksus ds fy, ca/ks gksrs gSa vkSj blfy, muds chp mPp Lrj dk
lglaca/k gksuk fuf'pr gSA nwljs 'kCnksa esa] dk;Z&dkj.k Hkko dk vFkZ ges'kk
lglaca/k gksrk gSA ;|fi] bldk foijhr lgh ugha gSA

lglaca/k ds v/;;u dh fof/k;k¡

nks pjksa ds chp lkekU;r% iz;qDr gksus okyh fof/k;k¡ lglaca/k ds v/;;u ds
fy, gSa&

(i) fo{ksi fp= ;k fcanq fp= jhfr

(ii) dkyZ&fi;lZu dk lglaca/k xq.kkad

(iii) f}pj vkof̀Ùk lkj.kh

(iv) Js.kh&vUrj jhfr

(v) laxkeh fopyu

fo{ksi fp= ,d f}pj forj.k ds fp=e; iznf'kZu dh lcls vklku rjhdksa
esa ,d gS vkSj gesa nks pjksa ds chp lglaca/k lqfuf'pr djus dk lcls vklku
lk/ku miyC/k djkrh gSA

nks pjksa ds chp jSf[kd laca/kksa dh rhozrk ;k ifjek.k dks ekius dh xf.krh;
fof/k dkyZ&fi;lZu }kjk lq>k;h x;hA

dkyZ fi;lZu dh eki] ftls nks pjksa ¼Jsf.k;ksa½ X vkSj Y ds chp fi;lZu
dk lglaca/k xq.kkad dgk tkrk gS] lkekU;r% ),( yx ;k xyr ls |ksfrr gksrh

gS] muds chp ds jSf[kd laca/k dh la[;kRed eki gS vkSj ifjHkkf"kr gksrh gS X
vkSj Y ds chp ds lg&fopj.k ds vuqikr] tks fy[kk tkrk gS Cov.(X, Y) ls
vkSj X vkSj Y ds izeki fopyu ds xq.kuQy lsA

ladsr lw=ksa ls]

yx
yxCovr


),(



vxj )())(( 2211 nn yxyxyx  X vkSj Y pjksa ds n tksM+s dk voyksdu

gSa ,d f}pj forj.k esa] rc

22 )(1;)(1);)((1),( yy
n

yxx
n

xyyxx
n

yxCov  

fi;lZu dk lglaca/k xq.kkad la[;kRed :i ls 1 ls T;knk ugha gks ldrkA
ladsrk{kjksa esa]

11  r
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lglaca/k xq.kkad ds eku dh x.kuk djus ds ckn] nwljk dne gS ;g
fudkyuk fd fdl lhek rd ;g fo'oluh; gSA lglaca/k dk laHkkO; foHkze
lk/kkj.kr% P.E(r) }kjk |ksfrr ,d iqjkuk eki gSA

vxj izfrn'kZ ds n tksM+s dk izsf{kr lglaca/k xq.kkad r gS rc bldh izeki
=qfV] lk/kkj.kr% S.E.(r) ls |ksfrr gksrh gS]

S.E. =
n
r 21

lglaca/k xq.kkad dk laHkkO;&foHkze nh tkrh gSA

n
rrESrEP )1(6745.0).(.6745.0).(.

2


f}pj vko`fÙk rkfydk esa lglaca/k

vxj ,d f}pj forj.k esa vk¡dM+s cgqr vf/kd gSa] mUgsa laf{kIr fd;k tk
ldrk gS f}/kk lkj.kh }kjkA ;gk¡ izR;sd pj ds fy,] ewY;ksa dks fofHkuu oxk± esa
oxhZd̀r fd;k tkrk gSA mnkgj.k ds fy,] vxj X pj Js.kh ds fy, m oxZ gS
vkSj Y- pj Js.kh ds fy, n oxZ gSa rc f}/kk lkj.kh esa mxn dksf"Bdk;sa gksaxhA

2222 )(])([

))(),(

yyxx

yx

yffyNffxxN

yfxfyxxyfN
r






tgk¡ n dqy vkof̀Ùk gSA Hkze dh fLFkfr uk gksus ij ge fuEu lw= dk iz;ksx
dj ldrs gSa %

])([])([

)
2222

yx

y
xy

ffyNffxN

fxfxyN
r




 

dksfV lglaca/k jhfr ;k Js.kh varj lglaca/k fof/k

dHkh&dHkh ge ,slh lkaf[;dh dh Jsf.k;ksa ls nks pkj gksrs gSa ftuesa
fopkjk/khu pj la[;kRed eki esa l{ke ugha gksrk gS ijUrq mUgsa Ük̀a[kykc)
O;ofLFkr fd;k tk ldrk gSA ;g ?kfVr gksrk gS tc ge xq.kkRed fo'ks"krkvksa
¼xq.k] /keZ½ ij dk;Z djrs gSa tSls&lqUnjrk] bZekunkjh] pfj=] uSfrdrk vkfn
ftudh eki ifjek.kkRed rks ugha gks ldrh gS ijUrq mUgsa Ük̀a[kykc) O;ofLFkr
fd;k tk ldrk gSA

eku ysa ge fudkyuk pkgrs gS fd vxj nks vfHky{k.k A, dgsa cqf) vkSj B
dgas lqUnjrk lEcfU/kr gSa ;k ughaA nksuksa vfHky{k.k la[;kRed eki esa vl{ke gSa
ijUrq ge n O;fä;ksa ds lewg dks mudh ;ksX;rk ¼dksfV½ dk;Zn{krk ds lkis{k
nks xq.k /keks ± ds fy, O;ofLFkr dj ldrs gSaA

fi;lZu dk lglaca/k xq.kkad Js.kh&varj X vkSj Y ds chp dksfV lglaca/k
xq.kkad dgykrh gS vfHky{k.k A vkSj B ds chp mu O;fDr;ksa ds lewg ds fy,A
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fLi;jeSu dk dksfV lglaca/k xq.kkad] lkekU;r%  ¼jks½ ls |ksfrr dh tkrh
gS( lw= ls %

)1(
61 2

2





nn

d tgk¡ d dksfV;ksa ds tksM+ksa ds chp varj

gS leku O;fDr;ksa dk nks vfHky{k.kksa esa
vkSj n tksM+ksa dh la[;k gS

 dh lhek;sa % fLi;jeSu dk dksfV lglaca/k xq.kkad&1 vkSj $1 ds chp
iM+rh gS i.e.

11  

iqujko`Ùk dksfV;k¡

xq.k /keks ± dh fLFkfr esa vxj Js.kh dk Øe leku gS ¼vxj dksfV dk fcYdqy
NksVk lekuqikr dk Øe leku gS] rks mi;qZDr lw= iz;qDr gks ldrh gS½] ijUrq
vxj dksfV dk cgqr cM+k lekuqikr dk Øe leku gS] rc ;g mfpr gksxk fd

mi;qZDr lw= ds lkFk lek;kstu ;k ,d lq/kkj dkjd 2/)1( 2 mm dkjd
tksM+as] tgk¡ m enksa dh og la[;k gS tks iqujkòÙk gqbZ gSA

6-13 eq[; 'kCnkoyh (Key Terminology)

 lglaca/k% Correlation

 dk;Z djkuk Hkko% Causation

 fo{ksi fp= ;k fcUnq fp=% Scatter of Diagram

 lglaca/k xq.kkad% Co-efficient of Correlation

 laHkkO; foHkze% Probable error

 dksfV lglaca/k jhfr% Rank Correlation Method

 Js.kh varj lglaca/k fof/k iqujko`Ùk Jsf.k;k¡% Repeated Ranks

 fu/kkZj.k dk xq.kkad% Co-efficient of Determination

6-14 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Questions and Exercises)

iz'uekyk&6-1
1- lglaca/k dh ladYiuk dh lkFkZdrk vkSj vFkZ dk o.kZu djsaA bls vki

dSls lkaf[;dh; nf̀"Vdks.k ls ifjdfyr djsaxsA

2- (a) dkyZ fi;lZu ds lglaca/k ds xq.kkad dks ifjHkkf"kr djsaA ;g fdl
vfHkizk; ls eki djrk gSA
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(b) dkyZ fi;lZu ds lglaca/k dks xq.kkad ds fo'ks"k vfHky{k.k D;k gS\ os
ifjdYiuk;sa dkSu lh gSa ftl ij ;g lw= vk/kkfjr gS\

(c) dkyZ fi;lZu ds lglaca/k ds xq.kkad ds ifjdfyr ewY; dks vki dSls
O;k[;k djsaxs\ fo'ks"k :i ls foospuk djsa r = 0, r = - 1 vkSj r = + 1
ds ekuksa dkA

3- (a) nks pjksa ds chp lglaca/k ds xq.kkad ls D;k le>rs gSa o.kZu djsaA
lglaca/k Kkr djus dh fofHkUu fof/k;k¡ D;k gS\ /kukRed vkSj
_.kkRed lglaca/k ds chp varj Li"V djsaA

(b) dkyZ fi;lZu ds jSf[kd lglaca/k dk xq.kkad ds fy, vfHkO;fDr fy[ksaA
D;ksa ;g jSf[kd lglaca/k dk xq.kkad dgykrk gS\ o.kZu djsaA

4- fuEufyf[kr oDrO;ksa dh lkaf[;d oS/krk dh foospuk djsa %

(a) ^^,d mPp ?kukred lglaca/k dk xq.kkad v[kckj ds fcØh esa of̀)
vkSj vijk/k dh la[;k esa of̀)] bl fu"d"kZ dh vksj bZ'kkjk djrh gS
fd v[kckj i<+uk ftEesokj gks ldrk gS vijk/k dh la[;k esa of̀) ds
fy,A**

(b) ^^,d mPp ?kukRed r dk eku flxjsV ihus esa of̀) vkSj QsQM+s ds
dSalj esa of̀) ds chp LFkkfir djrh gS fd flxjsV ihuk QsQM+s ds
dSalj esa of̀) ds fy, ftEesokj gSA**

(c) vxj lglaca/k xq.kkad fiNys nl o"kks± ds njE;ku fu;kZr ds okf"kZd
ewY; vkSj mlh vof/k esa tUes f'k'kq ds okf"kZd la[;k ds chp + 0.9 gS]
D;k fu"d"kZ vxj dksbZ gS] vki fudkysaxs\

5- fuEufyf[kr ij leh{kk izLrqr djsa %

(a) ?kukRed lglaca/k r = 0.9, tUes f'k'kq dh la[;k vkSj fiNys n'kd esa
fu;kZr ds chp ik;h tkrh gSA

(b) ,d fo'ks"k o"kZ esa jsyos nq?kZVukvksa vkSj mlh o"kZ tUes f'k'kq ds chp
lglaca/k xq.kkad 0-8 ik;h xbZA

6- (a) ,d fo{ksi fp= dh ifjHkk"kk nsaA ,d fo{ksi fp= [khaps tc

(i) r = + 1, (ii) r = - 1 vkSj (iii) r = 0, tgk¡ r lglaca/k xq.kkad gSA

(b) ,d fo{ksi fp= D;k gS\ ,d fo{ksi fp= [khapus dh fof/k nsaA

fo{ksi fp= [khaps tc lglaca/k xq.kkad r = + 1 vkSj r = - 1.
7- ,d dEiuh ds mRiknu izca/kd le; izokg fnuksa esa (y) izca/ku djrk gS]

fuHkZj djrk gS fd;s x;s dk;ks± ij (x) futkd fu"iknu gksuk gSA

fuEufyf[kr lead vko';d lwpuk nsrs gSa %
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x = 2 2 3 4 4 5 6 6 7 7

y = 8 13 14 11 20 10 22 26 22 25

,d fo{ksi fp= [khapsaA dkyZ fi;lZu ds xq.ku vk?kw.kZ lglaca/k xq.kkad ds
eku dks ifjdfyr djsaA

8- uhps fn;s x;s lead dk iz;ksx dj] lglaca/k dk xq.kkad r12 ifjdfyr djsa

fLFkfr % A B C D E F G H

X1 : 10 6 9 10 12 13 11 9

X2 : 9 4 6 9 11 13 8 4

9- fuEufyf[kr lead ls dkyZ fi;lZu dk lglaca/k dk xq.kkad ifjdfyr djsa]
20 dks ewY; dk dk;Zokgh ek/; iz;ksx dj vkSj 70 dks ek¡x dk dk;Zokgh
ek/; iz;ksx dj %

dher ¼ewY;½ % 14 16 17 18 19 20 21 22 23

ek¡x % 84 78 70 75 66 67 62 58 60

10- fuEufyf[kr lead ls dkyZ fi;lZu dk lglaca/k xq.kkad ifjdfyr djsaA

la[;k fo"k; vadksa dk izfr'kr

igyh frekgh nwljh frekgh

1-

2-

3-

4-

5-

6-

7-

8-

fgUnh

vaxzsth

vFkZ'kkL=

ys[kk 'kkL=

dkelZ

xf.kr

lkaf[;dh

ykxr ys[kk

75

81

70

76

77

81

84

75

62

68

65

60

69

72

76

72

11- dkyZ fi;lZu ds lglaca/k xq.kkad dk ifjdyu fuEufyf[kr ifr;ksa vkSj
ifRu;ksa dh mez muds fookg ds le; ds fy, djsa %

ifr dh mez ¼o"kks± esa½ % 23 27 28 28 28 30 30 33 35 38

iRuh dh mez ¼o"kks± esa½ % 16 20 22 27 21 29 27 29 28 29

12- fuEufyf[kr lead ls Øe'k% X vkSj Y dk ewy fcanq 44 vkSj 26 ysrs gq,
fi;lZu ds lglaca/k dk xq.kkad ifjdfyr djsa %
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x % 43 44 46 40 40 42 45 42 38 40 42 57

y % 29 31 19 18 19 27 27 29 41 30 26 10

13- fuEufyf[kr rkfydk dqy tula[;k dk forj.k nsrh gS vkSj muesa rks
iw.kZr% ;k va'kr% va/ks gSa] fudkys fd D;k mez vkSj va/ksiu ds chp dksbZ
laca/k gSA

mez ¼o"kks ± eas½ % 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

yksxksa dh
la[;k ('000)

% 100 60 40 36 24 11 6 3

va/ks % 55 40 40 40 36 22 18 15

14- n'kgjksa esa fuEufyf[kr lead ls] tula[;k dk ?kuRo vkSj èR;qnj ds chp
fi;lZu fof/k ls lglaca/k dk xq.kkad ifjdfyr djsaA

'kgj oxZ ehy esa {ks=Q tula[;k ¼*000 esa½ èR;q dh la[;k

A
B
C
D
E
F

150
180
100
60

120
80

30
90
40
42
72
24

300
1440
560
840

1224
312

15- fuEufyf[kr lead ls lglaca/k xq.kkad ifjdfyr djsa %

x % 12 9 8 10 11 13 7

y % 14 8 6 9 11 12 3

vc ge eku ysa fd X dk izR;sd eku dk Z ls xq.kk dj fn;k tk;s vkSj 6
blesa tksM+ fn;k tk;sA mlh rjg Y ds izR;sd eku dks 3 ls xq.kk dj
fn;k tk, vkSj blls 3 ?kVk fn;k tk;sA ubZ Jsf.k;ka X vkSj Y ds chp
lglaca/k xq.kkad D;k gksxk\

16- fn;k x;k gS %  X = 125,  Y = 100,  X2 = 650,  Y2 = 436;  XY =
520 vkSj n = 25 dkyZ fi;lZu ds lglaca/k xq.kkad ),( YXr dk eku izkIr
djsaA

17- vkidks fuEufyf[kr lwpuk 10 çs{k.kksa ds vkof̀Ùk forj.k ls lacaf/kr nh xbZ
gS %

947)(;192,385,0.4,5.5 222  YXYXYX

XYr Kkr djsaA

18- ,d daI;wVj us pjkas X vkSj Y ds chp lglaca/k xq.kkad ifjdfyr djus ds
Øe esa fuEufyf[kr ifj.kke çkIr fd;s %
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;+|fi] tk¡p ds Øe esa ;g ik;k x;k fd blus nks tksM+ksa dks dkWih fuEu
izdkj ls fd;k

X Y X Y

8 10 tcfd lgh ewY; Fks] 8 12

12 7 10 8

X vkSj Y ds chp lglaca/k xq.kkad ds chp lgh ewY; izkIr djsaA

19- X vkSj Y ds chp lglaca/k xq.kkad ds 20 enksa ds fy, 0-3 gS( X dk ek/;
15 gS Y dk 20 gS] izeki fopyu Øe'k% 4 vkSj 5 gSaA ifjdyu ds
le; ,d tksM+k )30,27(  yx xyrh ls )35,17(  yx fy;k x;kA
lgh lglaca/k dk xq.kkad Kkr djsaA

20- nks pjkas X vkSj Y ds chp izs{k.kksa ds 13 tksM+ksa dk lglaca/k xq.kkad Kkr
djus ds Øe esa] fuEufyf[kr ifjdyu fd;s x;s %

X = 30,  Y = 5,  X2 = 670, X2 = 285, XY = 334
Øekuqlkj tk¡p ds Øe esa ik;k x;k fd tksM+k )4,11(  YX xyr
dkWih fd;k x;k] lgh ewY; )14,10(  YX gSA lglaca/k xq.kkad dk
lgh ewY; Kkr djsaA

21- lglaca/k xq.kkad ds laHkkO; foHkze ls vki D;k le>rs gSa\ o.kZu djsa
fd ;g dSls iz;qdr gks ldrh gS %

(i) izfrn'kZ lglaca/k xq.kkad ds izsf{kr ewY; dh lkFkZdrk dh O;k[;k djsaA

(ii) lef"V lglaca/k xq.kkad dh lhekvksa dk fu/kkZj.k djsaA

22- lglaca/k dk xq.kkad ifjdfyr djsa vkSj fuEufyf[kr lead ls blds laHkkO;
foHkze dks fudkysa %

x % 7 6 5 4 3 2 1

y % 18 16 14 12 10 6 8

23- (a) fuEufyf[kr Nk=ksa ds mez vkSj [ksyus dh vknr ds chp dkyZ fi;lZu
ds lglaca/k xq.kkad fudkysa %

mez ¼o"kkZ± esa½ % 15 16 17 18 19 20

Nk=ksa dh la[;k % 250 200 150 120 100 80

fu;fer f[kykM+h % 200 150 90 48 30 12

laHkkO; foeq[k dks Hkh ifjdfyr djsa vkSj fufnZ"V djsa fd D;k lglaca/k dk
xq.kkad lkFkZd gSA

24- dkyZ fi;lZu ds lglaca/k dk xq.kkad fuEufyf[kr Js.kh ds fy, ifjdfyr
djsaA
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dher ¼#- esa½ % 110-111 111-112 112-113 113-114 114-115 115-116

ek¡x (fd-xzk- esa) % 600 640 680 680 700 780

dher ¼#- esa½ % 116-117 117-118 118-119

ek¡x (fd-xzk- esa) % 830 900 1000

lglaca/k dk xq.kkad ds laHkkO; foHkze dks Hkh ifjdfyr djsaA vius fu"d"kZ
ls D;k vki nkos ds lkFk dg ldrs gSa fd ek¡x dherh ls lg&lacaf/kr gSa\

25- (a) ,d Nk= r dk eku 0-7 ifjdfyr djrk gS tc izfrn'kZ esa enksa dh
la[;k (n) 25 gSA lhek;sa Kkr djas ftuesa nwljk izfrn'kZ iM+sxk mlh
lef"V ls fd;k x;kA

(b) ,d Nk= r dk ewY; 0-7 ifjdfyr djrk gS tc N dk eku 5 gS vkSj
fu"d"kZ fudkyrk gS fd r dkQh lkFkZd gSA D;k og lgh gS\

26- 21 Nk=ksa ds lewg ds HkkSfrdh vkSj xf.kr ds chp vafre vadksa dklglaca/k
xq.kkad 0-80 izxf.kr fd;k x;kA xq.kkad ds fy, 95% fo'oLr lhek;sa
(Confidence Limits) Kkr djsaA

mÙkj% okafNr lhek;sa 05299.096.18.0)( P.E.96.1  rr
= 0.6961 vkSj 09039

27- X vkSj Y Js.kh ds fopyu vius Øe'k% ek/;ksa ls uhps nh xbZ gSa %

x % -4 -3 -2 -1 0 1 2 3 4

y % 3 -3 -4 0 4 1 2 -2 -1

mi;qZDr lead ls dkyZ fi;lZu dk lglaca/k dk xq.kkad ifjdfyr djsaA

28- fuEufyf[kr lead ls X vkSj Y Jsf.k;ksa ds chp lg laca/k xq.kkad ifjdfyr
djsa %

X Js.kh Y Js.kh

izs{k.kksa dh la[;k 15 15

lekUrj ek/;
izek fopyu

25
5

18
5

125)18)(25(  X

29- ,d lglaca/k esa ifj.kkeksa dk v/;;u djs x;s Fks

208010040 22  yxNxy tgk¡

XXx  vkSj YYy  lglaca/k xq.kkad gSa

(a) + 1.0 (b) -1.0 (c) 'kwU; (d) buesa ls dksbZ ugha
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30- fn;k x;k gS r = 0.8,  xy = 60,  y = 2.5 vkSj 902 x enksa dh la[;k
fudkysaA ;gk¡ x vkSj y vius Øe'k% ek/;ksa ls fopyu gSaA

31- fuEufyf[kr lead ls nks pjksa X vkSj Y ds chp lglaca/k dk xq.kkad
ifjdfyr djsa %

(i) X-Js.kh ;k Y-Js.kh esa enksa dh la[;k = 12
(ii) ek/; ls fopyuksa ds oxks± dk ;ksx % 360 x-Js.kh ds fy, vkSj 250 y-

Js.kh ds fy,

(iii) nks Jsf.k;ksa dk vius Øe'k% ek/;ksa ls fopyuksa ds xq.kuQy dk ;ksx
= 225

32- (a) nks pjksa X vkSj Y ds chp lg*laca/k dk xq.kkad 0-8 gS vkSj mudk lg
izlj.k 10-2 gSA X dk izlj.k 16 gSA Y-Js.kh dk izeki fopyu Kkr
djsaA

(b) ik¡p enksa ds yEckbZ vkSj pkSM+kbZ ds chp izlj.k 6 gSa vkSj mudk izeki
fopyu Øe'k% 2-45 vkSj 2-61 gSaA yEckbZ vkSj pkSM+kbZ ds chp lglaca/k
dk xq.kkad fudkysaA

33- (a) nks pjksa X vkSj Y ds chp lglaca/k xq.kkad 0-8 gS vkSj mudk izlj.k 20
gSA vxj X Js.kh dk izlj.k 16 gS] Y-Js.kh dk izeki fopyu Kkr djsaA

(b) X vkSj Y nks pjksa ds chp lglaca/k xq.kkad 0-4 gSa vkSj mudk lg
izlj.k 10 gSA vxj X Js.kh dk izlj.k 9 gS] Y Js.kh ds ek/; ds
bnZ&fxnZ nwljk vk?kw.kZ Kkr djsaA

34- (a) f}pj lead ds fy, % )}6,8)(0,14)(2,12(),3,)(4,10(),{( nyx  x
vkSj y ds chp lg laca/k dk xq.kkad gS %

(b) f}pj lead ds fy, % xyx )}18,30)(13,25(),8,20)(3,15(),{(  vkSj
y ds chp lg&lalca/k dk xq.kkad gS %

(i) 1 (ii) -1 (iii) 0 (iv) 0.5

35- (a) fn;k x;k gS fd x vkSj y ds chp lglaca/k 0-5 gSa] 42 x vkSj
y23 ds chp lglaca/k D;k gS\

(b) bl oDrO; esa vlaxfr (Inconsistency) dh vksj /;ku vkd"̀V djsa
^^3x vkSj -2y ds chp lglaca/k xq.kkad uogh gS tks x vkSj y ds chp
ds lglaca/k xq.kkad FksA**

36- (a) eku ysa fd r lglaca/k x vksj y ds chp gSA lglaca/k xq.kkad D;k gS\
buds chp %

(i) )13( x vkSj )32( y vkSj (ii) x vkSj –y \

vius mÙkj dks o.kZu djsaA

(b) vxj 112  xU vkSj 73  yV U vkSj V ds chp lglaca/k

xq.kkad D;k gksxk\ vius oDrO; dks U;k;laxr Bgjk;saA
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(c) D;k fuEufyf[kr oDrO; oS/k gS\ vius mÙkj dks mfpr fl) djsaA

(i) x vkSj y ds chp lglaca/k xq.kkad dk ?kukRed eku dk eryc gS
fd vxj x c<+rk gS] y Hkh c<+us dh vksj mUeq[k gksrk gSA

(ii) lglaca/k xq.kkad ewy fcanq ds lanHkZ ls Lora= gS ijarq eki dh
bdkbZ;ksa ij fuHkZj gSA

(iii) x vkSj y ds chp lglaca/k xq.kkad dy vk;k 1-25

37- fuEufyf[kr ij leh{kk izLrqr djsa( vius fu"d"kZ ds fy, rdZ nsrs gq,

(a) vxj nks pjksa ds chp lglaca/k xq.kkad ?kukRe gS] rc

(i) –X vkSj –Y ds chp lglaca/k xq.kkad ?kukRed gSA

(ii) X vkSj –Y ;k –X vkSj Y ds chp lglaca/k xq.kkad ?kukRed gSA

(b) nks pjksa ds cph lglaca/k xq.kkad 1-4 gSA

(c) vxj pj Lora= gS rc os vlglacaf/kr gSA

(d) lglaca/k xq.kkad rc gh ifjdfyr fd;s tkrs gSaA tc nks pkj leku
bdkbZ;ksa esa ekfir fd;s tkrs gSaA

(e) vxj nks pjksa ds chp lglaca/k xq.kkad 'kwU; gSa] rc pj Lora= gSA

(f) r dk eku _.kkRed ugha gks ldrk gSA

(g) r nks pjksa ds chp lHkh izdkj ds laca/kksa dks ekirh gSA

(h) ^^nks pjksa ds chp laca/kksa dh utnhdh r ds lekuqikrh gSA**

(i) ,d Nk= us flxjsV ihus vkSj 'kjkc ihus ds lglaca/k dk v/;;u
djrs oDr r dk eku 1-62 ftruk Å¡pk ik;kA

iz'uekyk&6-2

1- lglaca/k lkj.kh ij ,d laf{kIr uksV fy[ksa %

fuEufyf[kr 24 Nk=ksa ds izkIr vad gSa ,d Dykl VsLV ds lkaf[;dh vkSj
xf.kr ds

Nk=ksa dk jksy ua0 % 1 2 3 4 5 6 7 8 9 10 11 12

lkaf[;dh ds vad % 15 0 1 3 16 2 18 5 4 17 6 19

xf.kr ds vad % 13 1 2 7 8 9 12 9 17 16 6 18

Nk=ksa dk jksy ua0 % 13 14 15 16 17 18 19 20 21 22 23 24

lkaf[;dh esa vad % 14 9 8 13 10 13 11 11 12 18 9 7

xf.kr ds vad % 11 3 5 4 10 11 14 7 18 15 15 3
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,d vkof̀Ùk lkj.kh cuk;sa izR;sd oxZ varjky dk ifjek.k 4 vad ysdj
vkSj izFke oxZ varjky ^8* ds cjkcj vkSj 4 ls deA dkyZ fi;lZu dk
lglaca/k dk xq.kkad ifjdfyr djsa lkaf[;dh vkSj xf.kr ds vadksa ds chp
lglaca/k lkj.kh ls vkSj bl ij leh{kk nsaA

2- ,d f}pj lkj.kh D;k gS\ lw= fy[ksa ftldk iz;ksx vki lglaca/k dk
xq.kkad fudkyus ds fy, ,slh lkj.kh ls djrs gSa] iz;qDr ladsrk{kjksa dk
o.kZu djrs gq,A lglaca/k ds xq.kkad dk _.kkRed eku D;k |ksfrr djrk
gS\

3- ifr;ksa vkSj ifRu;ksa dh mez ds chp lglaca/k dks xq.kkad ifjdfyr djsa
vkSj blds laHkkO; foHkze fuEufyf[kr lkj.kh ls %

ifRu;ksa dh
mez

¼o"kks± esa½

ifRu;ksa dh mez

20-30 30-40 40-50 50-60 60-70 dqy

15-25
25-35
35-45
45-55
55-65

5
-
-
-
-

9
10
1
-
-

3
25
12
4
-

-
2
2

16
4

-
-
-
5
2

17
37
15
25
6

5 20 44 24 7 100

4- fn;s x;s lead layXu lkj.kh esa] lglaca/k xq.kkad r, X vkSj Y ds chp
ifjdfyr djsaA

Y
X

30-50 50-70 70-90

0-5
5-10
10-15

10
3
4

6
5
7

2
4
9

5- ykHkka'kksa vkSj 'ks;jksa dh dherksa ds chp lglaca/k dk xq.kkad dh x.kuk
fuEufyf[kr ls djsa %

'ks;j ewY;

¼#. esa½

okf"kZd ykHkka'k ¼#. esa½

6-8 8-10 10-12 12-14 14-16 16-18

130-140
120-130
110-120
100-110
90-100

-
-
-
-
2

-
1
1
2
2

1
3
2
3
1

3
3
3
2
1

4
3
2
-
-

2
1
-
-
-
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80-90
70-80

3
2

1
1

1
-

-
-

-
-

-
-

6- lglaca/k dk xq.ku vk?kw.kZ xq.kkad ifjdfyr djsa layXu f}pj forj.k ds
fy,A

X
Y

5 10 15 20

11
17
23

2
5
3

4
3
1

5
6
2

4
2
3

7- fuEufyf[kr rkfydk 100 ifjokjksa ds vk; vkSj [kpZ dk forj.k nsrh gSA
lglaca/k dk xq.kkad vkSj bldk laHkkO; foHkze Kkr djsaA o.kZu djsa fd
lglaca/k xq.kkad lkFkZd gS ;k ughaA

vk;

¼*000 #- esa½

Hkkstu ij izfr'kr [kpZ ¼X½

10-20 20-30 30-40 40-50 50-60

350-450
450-550
550-650
650-750
750-850

-
-
-
4
2

-
-
4

16
5

-
1
12
2
-

-
10
25
2
-

5
9
3
-
-

8- 100 izfr"Bkuksa dk ,d izfrn'kZ fy;k x;k vkSj ;s oxhZd̀r fd;s x;s
muds }kjk fd;s x;s Øe'k% fcØh vkSj dek;s x;s ykHk ds vuqlkjA
ifj.kke uhps fn;s x;s lkj.kh esa n'kkZ;h xbZ gSA fcØh vkSj ykHk ds chp
lglaca/k xq.kkad dk fu/kkZj.k djsa vkSj blds laHkkO; foHkze dks HkhA

ykHk

¼*000 #-
esa½

fcØy ¼yk[k #- esa½

dqy7-8 8-9 9-10 10-11 11-12 12-13

350-450
450-550
550-650
650-750
750-850

5
3
1
-
-

3
8
-
4
-

-
5
7
5
2

-
4

11
15
7

-
-
2
6
4

-
-
2
-
6

8
20
23
30
19

dqy 9 15 19 37 12 8 100
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iz'uekyk&6-3
1- (a) fLi;jeSu dk dksfV lglaca/k xq.kkad D;k gS\ bldh mi;ksfxrk dh

foospuk djsaA
(b) dkyZ fi;lZu ¼xq.ku vk?kw.kZ½ lglaca/k xq.kkad vkSj dksfV lglaca/k

xq.kkad ds chp ds varj dk o.kZu djsaA
2- (a) fLi;jeSu ds dksfV lglaca/k xq.kkad dk dkyZ fi;lZu ds lglaca/k

xq.kkad ij D;k ykHk gS\ fLij;eSu ds lglaca/k xq.kkad ds ifjdyu dh
fof/k dk o.kZu djsaA

(b) dksfV lglaca/k xq.kkad dh ifjHkk"kk nsaA dc bls dkyZ fi;lZu ds
lglaca/k xq.kkad ij ojh;rk nh tkrh gSA

(c) vki dksfV lglaca/k ls D;k le>rs gS\ ;g dSls fu/kkZfjr dh tkrh gS\
3- 10 izf'k{kqvksa dh dksfV;k¡ 'kq: esa (x) vkSj var esa (y) fdlh dkslZ ds fy,

uhps nh xbZ gS %

izf'k{kq : A B C D E F G H I J

x : 1 6 3 9 5 2 7 10 8 4

y : 6 8 3 7 2 1 5 9 4 10

fLi;jeSu ds dksfV lglaca/k xq.kkad dks ifjdfyr djsaA

4- mUgha 16 Nk=ksa dk xf.kr vkSj HkkSfrdh esa dksfV fuEu gSaA dks"Bd ds vanj
dh nks la[;k;sa Nk=ksa dk xf.kr vkSj HkkSfrdh esa dksfV dks |ksfrr djrh
gSA

(1,1), (2,10), (3, 3), (4, 4), (5, 5), (6, 7), (7, 2), (8, 6), (9, 8), (10, 11),
(11, 15), (12, 9), (13, 14), (14, 12), (15, 16), (16, 13).

dksfV lglaca/k xq.kkad dks ifjdfyr djsa bl lewg ds fy, xf.kr vkSj
HkkSfrdh esa n{krk ds fy,A

5- nks ttksa us ,d lqanjrk ds izfr;ksfxrk esa 12 izfof"V;k¡ dh dksfV;k¡ fuEu
dh %

X : 1 2 3 4 5 6 7 8 9 10 11 12

Y : 12 9 6 10 3 5 4 7 8 2 11 1

fdl Lrj dh lgefr nksuksa ttksa ds chp gSA

6- ,d isafVax izfr;ksfxrk dh 12 izfof"V;ksa dh dksfV;k¡ nks ttksa }kjk fuEu
dh xbZ %

izfof"V : A S C D E F G H I J K L

tt I : 5 2 3 4 1 6 8 7 10 9 12 11

tt II : 4 5 2 1 6 7 10 9 11 12 3 8

dksfV lglaca/k xq.kkad dks Kkr djsaA
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7- 10 izfrHkkxh ,d laqnjrk izfr;ksfxrk esa rhu ttksa }kjk fuEu Øe esa
dksfVc) fd;s x;s %

igyk tt : 1 5 4 8 9 6 10 7 3 2

nwljk tt : 4 8 7 6 5 9 10 3 2 1

rhljk tt : 6 7 8 1 5 10 9 2 3 4

dksfV lglaca/k xq.kkad iz;qDr dj ;g foospuk djsa fd fdu ttksa ds tksM+s
dh lcls utnhdh lgefr gS laqnjrk ds izfrA

nwljs vkSj rhljs tt ds tksM+s dh lqanjrk ds izfr lcls utnhdh dh
lgefr gSA

8- fuEufyf[kr lead ds fy,] dksfV lglaca/k xq.kkad ifjdfyr djsaA

x : 80 91 99 71 61 81 70 59

y : 123 135 154 110 105 134 121 106

9- fuEufyf[kr vad gS Nk=ksa ds lewg }kjk izkIr nks i=ksa esaA dksfV lglaca/k
xq.kkad ifjdfyr djsa %

vFkZ'kkL= : 78 36 98 25 75 82 92 62 65 39

lkaf[;dh : 84 51 91 69 68 62 86 58 35 49

10- fuEufyf[kr lead ds vadksa fLi;jeSu dk lglaca/k xq.kkad ifjdfyr djsa
10 cPpksa ds euksoSKkfud ijh{k.k (x) vkSj vadxf.krh; leFkZrk (y).

cPpk : A B C D E F G H I J

x : 105 104 102 101 100 99 98 96 93 62

y : 101 103 100 98 95 96 104 92 97 94

11- vki fLi;jeSu ds dksfV lglaca/k lw= dks dksfV;ksa ds fy, Js.kh dk Ø;
leku gksus ij dSls la'kksf/kr djsaxsA

12- fuEufyf[kr lead 10 Nk=ksa dks izkIr vadksa ls lacaf/kr gS 10 Nk=ksa ds oxZ
esa lkaf[;dh vkSj ykxr ys[kk esa %

lkaf[;dh esa vad : 30 38 28 27 28 23 30 33 28 35

ykxr ys[kk esa
vad

: 29 27 22 29 20 29 18 21 27 22

dksfV lglaca/k xq.kkad izkIr djsaA
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13- fuEufyf[kr lead ds fy, fLi;jeSu ds dksfV lglaca/k xq.kkad ifjdfyr
djsa %

X : 57 16 24 65 16 16 9 40 48 33

Y : 19 6 9 20 4 15 6 24 13 13

14- vxj dksfV lglaca/k xq.kkad 0-6 gS vkSj dksfV;ksa ds varj ds oxks±
dk ;ksxQy 66 gS] rc tksM+ksa dh la[;k gSa

(i) 8 (ii) 9 (iii) 10 (iv) 11

15- lglaca/k dk xq.kkad fMcsapj ewY; vkSj 'ks;j ewY;ksa ds chp 0-143 ik;k
x;kA vxj dksfV;ksa esa varj ds oxks± dk ;ksx 48 fn;k x;k gS] n dk ewY;
Kkr djsaA

16- lglaca/k dk xq.kkad 10 Nk=ksa }kjk lkaf[;dh vkSj ys[kk 'kkL= esa izkIr
vadksa ds chp 0-2 ik;k x;kA ckn esa ik;k x;k fd ,d Nk= us nks fo"k;ksa
ds dksfV varj esa 7 ds cnys 9 ys fy;kA dksfV lglaca/k xq.kkad dk lgh
ewY; Kkr djsaA

17- lgh mÙkj crk;saA

nks xq.k/keks ± ds vuqlkj ,d izfrn'kZ esa dksfV;k¡ uhps nh xbZ gSa %

R1 : 1 2 3 4 5

R2 : 5 4 3 2 1

muds chp dksfV lglaca/k gS %

0, + 1, - 1, buesa ls dksbZ ugha

iz'uekyk&6-4

1- (a) nks pj Jsf.k;ksa ds chp laxkeh fopyuksa dh fof/k dk o.kZu djsa
lglaca/k dh x.kuk ds fy,A

(b) nks pjksa ds chp ds laca/k fudkyus dh etcwrh vkSj detksjh ds fcanq
crk;sa laxkeh fopyu fof/k }kjkA

2- uhps fn;s x;s lead nks pkoy dh dher vkSj o"kkZ fxjus ds chp lglaca/k
dk xq.kkad izkIr djsa laxkeh fopyu }kjkA

o"kZ pkoy dh
dher ¼izfr
fDoaVy esa½

okf"kZd o"kkZ
¼ls-eh- esa½

o"kZ pkoy dh
dher ¼izfr
fDoaVy esa½

okf"kZd o"kkZ
¼ls-eh- esa½

1959
1960
1961
1962

175
160
158
200

315
340
350
350

1965
1966
1967
1968

196
190
191
195

353
333
390
340



lglaca/k

fVIi.kh

359

Lo-vf/kxe
ikB~; lkexzh

1963
1964

198
195

330
335

1969
1970

196
204

380
340

3- fuEufyf[kr lead ls laxeh fopyu fof/k }kjk lglaca/k xq.kkad ifjdfyr
djsa %

o"kZ % 1991 1992 1993 1994 1995 1996 1997 1998 1999

iwfrZ % 80 82 86 91 83 85 89 96 93

dher % 146 140 130 117 133 127 115 95 100

4- lglaca/k xq.kkad ifjdfyr djsa] lexeh fopyu fof/k dk iz;ksx dj ,d
en dh iwfrZ vkSj ek¡x ds chp 10 o"kZ dh vof/k ds fy, tSlk uhps fn;k
x;k gS %

o"kZ % 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

iwfrZ % 125 160 164 174 155 17 165 162 172 175

ek¡x % 115 125 192 190 165 174 124 127 152 169

5- lglaca/k xq.kkad ifjdfyr djsa laxkeh fopyu fof/k }kjk %

iwfrZ % 112 125 126 118 118 121 125 125 131 135

dher % 106 102 102 104 98 96 97 97 95 90

6- lglaca/k xq.kkad ifjdfyr djsa laxkeh fopyu fof/k }kjk %

X % 150 135 90 140 100

Y % 60 50 100 80 90

7- fuEufyf[kr lead ls laxkeh fopyuksa dk xq.kkad ifjdfyr djsa %

X % 100 120 135 135 115 110 110

Y % 50 40 60 60 80 55 65

8- fuEufyf[kr lead ls laxkeh fopyuksa dk xq.kkad ifjdfyr djsa %

izs{k.kksa ds tksM+ksa dh la[;k = 96

laxeh fopyuksa ds tksM+ksa dh la[;k = 36

iz'uekyk&6-5

1- (a) vxj lglaca/k xq.kkad 0-7 gS] rc fu/kkZj.k dk xq.kkad D;k gS\ blds
eku dh O;k[;k Hkh djsaA
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(b) fu/kkZj.k dk xq.kkad D;k gS\ ;g dSls mi;ksxh gS izsf{kr lglaca/k
xq.kkad dh O;k[;k djus esa\ ,d mnkgj.k nsdj o.kZu djsaA

2- inksa dk o.kZu djsa %

(i) xSj&fu/kkZj.k dk xq.kkad

(ii) vyxko dk xq.kkad

vkSj mudk HkkSfrd O;k[;k djsaA

3- (a) 0-5 ds lglaca/k xq.kkad dk vFkZ ugha gS fd 50% lead dk o.kZu fd;k
x;k gS\ leh{kk nsaA

(b) D;k vki bl oDrO; ls lger gSa % r = 0.8 dk vFkZ gS lead dk 80%
of.kZr gSA**

4- miHkksx [kpZ (c) vkSj [kpZ okyh vk; (y) ds chp lglaca/k xq.kkad $ 0-6
ik;k x;kA C ds fopj.k dk D;k izfr'kr of.kZr gksrh gS y esa fopj.k
ds }kjk \

5- (a) nks pjksa ds chp lglaca/k dk eku r = 0.6 gS vkSj nwljs nks pjksa ds chp
0-3 gSA D;k bldk vFkZ gS fd igyk lglaca/k nwljs dh vis{kk nqxquh
etcwr gS\ dkj.k nsaA

(b) nks pjksa ds chp lglaca/k dk eku 0-9 gS vkSj nwljs nks pjksa ds chp 0-3
gSA D;k ge bldk vFkZ ;g fudky ldrs gSa fd igyk lglaca/k nwljs
dh vis{kk frxquh etcwr gS\ dkj.k gSaA

6- fuEufyf[kr ij leh{kk nsa %

^^nks pjksa ds chp laca/kksa dh utnhdh tSlk r ls fu/kkZfjr gksrh gS] muds
chp lglaca/k xq.kkad ds lekuqikrh gSA**

7- vxj ;knf̀PNd pjksa x vkSj y ds chp lglaca/k xq.kkad ?kukRed gS]
fuEufyf[kr oDrO; ij leh{kk nsa %

(i) -x vkSj –y ds chp lg&lac/ak xq.kkad ?kukRed gSA

(ii) ge yksx +x vkSj –y ds chp lglaca/k ds fpUg ds ckjs esa dksbZ fu"d"kZ
ugha fudky ldrsA

(iii) r = 0.64 ds ifj.kke dh O;k[;k djsa] tgk¡ r2 fu/kkZj.k dk xq.kkad gSA

8- vxj X vkSj Y ds cph lglaca/k 0-4 vkSj U vkSj V ds chp 0-8] D;k
bldk vFkZ gS fd U vkSj V ds chp laca/k dk foLrkj nqxquh gS X vkSj Y
ds chp ls\
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6-15 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal vkSj fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta & S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamentals of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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v/;k; 7 jSf[kd izrhixeu ¼lekJ;.k½
fo'ys"k.k (Linear Regression
Analysis)

Lakjpuk (Structure)

7-0 ifjp;
7-1 mís';
7-2 jSf[kd vkSj xSj&jSf[kd izrhixeu
7-3 izrhixeu dh js[kk,a

7-3-1 y dk x ij izrhixeu dk lehdj.k fudkyuk
7-3-2 x dk y ij izrhixeu dh js[kk
7-3-3 izrhixeu js[kkvksa ds chp dks.k

7-4 izrhixeu dk xq.kkad
7-4-1 izrhixeu xq.kkadksa ij izes;

7-5 nks izrhixeu dh js[kkvksa ls ek/; ewY;ksa ),( yx dks fudkyuk

7-6 nks izrhixeu dh js[kkvksa ls izrhixeu xq.kkad vkSj lglEcU/k xq.kkad Kkr
djuk

7-7 ,d izkDdyu dk izeki foHkze
7-8 ,d f}pj vkof̀Ùk lkj.kh ds fy, izrhixeu lehdj.kksa
7-9 lglEcU/k fo'ys"k.k Vs. izrhixeu fo'ys"k.k

7-10 viuh izxfr tk¡fp, iz'uksa ds mÙkj
7-11 lkjka'k
7-12 eq[; 'kCnkoyh
7-13 Lo-ewY;kadu iz'u ,oa vH;kl
7-14 lgk;d ikB~; lkexzh

7-0 ifjp; (Introduction)

^izrhixeu* 'kCn dk lkfgfR;d ;k 'kCndks"kh; vFkZ gS ^ihNs ykSVuk ;k vkSlr
ewY; dh vksj ykSVuk*A bl in dk izFke ckj iz;ksx ,d fczfV'k tSo oSKkfud
lj Ýkafll xkYVu us 19oha 'krkCnh ds mÙkjk)Z esa dqN v/;;uksa ds lEcU/k esa
ftlesa mUgksaus izkDdyu dh lhek ij fd;k] ftlds vuqlkj yEcs ekrk&firkvksa
dh larku izR;kofrZr ;k ihNs izrhixeu dj tula[;k dh vkSlr Å¡pkbZ dh
vksj ykSV tkrh gSA mUgksaus djhc ,d gtkj firkvksa vkSj iq=ksa ds Å¡pkbZ;ksa ds
chp lEcU/kksa dk v/;;u fd;k vkSj izkIr fu"d"kks± dks vius 'kks/k ys[k esa
izdkf'kr fd;k ^^iSrd̀ Å¡pkbZ esa e/;rk dh vksj izrhixeu (Regression
Towards Mediocrity in Hereditary Stature)"A muds v/;;u dh :fpdj
fo'ks"krk,a Fkha %

(i) yEcs firkvksa dks yEcs iq= gksrs gSa vkSj NksVs firkvksa ds NksVs iq=
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(ii) iq=ksa dh vkSlr Å¡pkbZ yEcs firkvksa ds lewg ds firkvksa ls de gksrh gS
vkSj iq=ksa dh vkSlr Å¡pkbZ NksVs dn ds firkvksa ds lewg ds firkvksa ls vf/kd
gksrh gSA

nwljs 'kCnksa esa] xkYVu ds v/;;u us izdV fd;k fd vlkekU; :i ls
yEcs ;k NksVs dn ds ekrkvksa&firkvksa dh larku izo`Ùk gksrh gSA izR;kofrZr ;k
ihNs ykSVdj tula[;k ds vkSlr Å¡pkbZ dh vksj] ,d ?kVuk ftls xkYVu us
of.kZr fd;k e/;erk dh vksj izrhixeu (Regression to Mediocrity)A

mUgksaus fu"d"kZ fudkyk fd vxj fdlh lewg ds firkvksa dh vkSlr Å¡pkbZ
'a' lsaVhehVj Åij ¼uhps½ gS lkekU; vkSlr Å¡pkbZ ls rc muds iq=ksa dh vkSlr
Å¡pkbZ )( ra lsaVhehVj Åij ¼uhps½ gksxh lkekU; vkSlr Å¡pkbZ ls tgk¡ r
lglEcU/k xq.kkad gS fn, firkvksa ds lewg dh Å¡pkbZ;ksa vkSj muds iq=ksa dh
Å¡pkbZ;ksa ds chpA bl fLFkfr esa lglEcU/k /kukRed gS vkSj pw¡fd r A gesa

ara  A ;g mi;qZDr (ii) ds fu"d"kZ dk leFkZu djrk gSA

ijUrq vktdy izrhixeu 'kCn tSlk lkaf[;dh esa iz;qDr gksrh gS dk cgqr
foLr̀r nf̀"Vdks.k gS cxSj tSfodh ds lanHkZ dsA izrhixeu fo'ys"k.k dk lkekU;
Hkko esa] vFkZ gS izkDdyu ;k iwokZuqeku ,d pj ds vKkr ewY; dk nwljs pj ds
Kkr ewY; lsA ;g ,d cgqr egRoiw.kZ lkaf[;dh; lk/ku gS tks yxHkx lHkh
foKkuksa esa foLr̀r :i ls iz;qDr gksrh gS& izkdf̀rd] lkekftd vkSj
HkkSfrdhA ;g fo'ks"k :i ls O;olkf;d vkSj vFkZ'kkL= ds v/;;u esa nks ;k
vf/kd pjksa ds lEcU/kksa ds v/;;u esa iz;qDr gksrh gS tks dk;Z :i ls lEcfU/kr
gSa ek¡x vkSj iwfrZ oØksa ds izkDdyu esa] ykxr dyuksa] mRiknu vkSj [kir dyuksa]
bR;kfnA

iwokZuqeku ;k izkDdyu ,d cgqr cM+h leL;k gS ekuoh; fØ;kdyki ds
yxHkx lHkh {ks=ksa esaA izkDdyu ;k iwokZuqeku Hkfo"; ds mRiknu] [kir] dherksa]
ykxrksa] fcØh] ykHk] vk; bR;kfn ds fy, vR;f/kd egRo dh gSa ,d O;kikjh ;k
vFkZ'kkL=h ds fy,A tula[;k izkDdyu vkSj tula[;k iz{ksi.k vifjgk;Z gS ,d
vFkZO;oLFkk ds izHkko ;kstuk ds fy,A QekZL;qfVdy izfr"Bkuksa dh vfHk:fp ubZ
nokvksa ds jksfx;ksa ij izHkko dk v/;;u ;k izkDdyu esa gksrh gSA izrhixeu
fo'ys"k.k oSKkfud rduhdksa esa ,d cgqr egRo dh gS bl rjg ds iwokZuqekuksa dks
djus ds fy,A ,e-,e- ys;j ds 'kCnksa esa ^^izrhixeu fo'ys"k.k ,d xf.krh; eki
gS nks ;k vf/kd pjksa ds chp vkSlr lEcU/kksa dh lead dh okLrfod bdkbZ;ksa ds
Øe esaA

ge yksx nSukuqfnuh ftanxh esa dbZ vUrj&lacaf/kr ?kVukvksa ls :c: gksrs
gSaA mnkgj.k ds ,d Qly dh mit o"kkZ ij fuHkZj djrh gS] ,d mRikn dh
dher ;k ewY; fuHkZj gS mRiknu vkSj foKkiu [kpZ ij] ,d fo'ks"k mRikn dh
ek¡x blds dher ij fuHkZj djrh gS] ,d O;fDr dk [kpZ mldh vk; ij fuHkZj
djrh gS vkSj vkxsA izrhixeu fo'ys"k.k ,d le; esa nks pjksa rd lhfer ljy
izrhixeu dgykrh gSA ijUrq cgqr ckj ,d fo'ks"k laof̀Ùk cgqfo/k dkjdksa ls
izHkkfor gks ldrh gSA ,d le; esa nks ls vf/kd pjksa ds v/;;u ds fy,
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izrhxeu fo'ys"k.k cgqfo/k izrhixeu dgykrh gSA ijUrq bl v/;k; esa geyksx
vius vkidks flQZ ljy izrhixeu rd ifjlhfer j[ksaxsA

izrhixeu fo'ys"k.k esa nks izdkj ds pj gksrs gSaA og pj ftldk ewY;
izHkkfor gksrk gS ;k vuqeku yxHkx gS fuHkZj pj dgykrk gS vkSj og pj tks
ewY;ksa dks izHkkfor djrk gS vkSj iwokZuqeku ds fy, iz;qDr gksrh gS] Lora= pj
dgykrh gSA izrhixeu fo'ys"k.k esa Lora= pj lekJ; (Explanator) Hkh
dgykrh gS tcfd fuHkZj pj lekJ;h (Regresce) ;k of.kZr pj (Explained
Variable) Hkh dgykrh gSA

7-1 mÌs'; (Objectives)

izrhixeu 'kCn dk lkfgfR;d ;k 'kCndks"kh; vFkZ gS ihNs ykSVuk ;k vkSlr
ewY; dh vksj ykSVukA loZizFke xkYVu ds v/;;u us izdV fd;k fd
vlkekU; :ils yEcs ;k NksVs dn ds ekrkvksa&firkvksa dh larku izo`Ùk gksrh gSA
izR;kofrZr ;k ihNs ykSVdj tula[;k dh vkSlr Å¡pkbZ dh vksj ftls xkYVu us
of.kZr fd;k e/;erk dh vksj izrhixeu (Recession to Mediocrity)

ijUrq vktdy izrhixeu 'kCn tSlk lkaf[;dh esa iz;qDr gksrh gS dk cgqr
foLrr̀ nf̀"Vdks.k gSA izkDdyu ;k iwokZuqeku Hkfo"; ds mRiknu] [kir] dherksa]
ykxrksa] fcØh] ykHk] vk; bR;kfn ds fy, ,d O;kikjh ;k vFkZ'kkL=h ds fy,
vR;f/kd egRo dh gSA izrhixeu fo'ys"k.k nks ;k vf/kd pjksa ds chp vkSlr
lEcU/kksa dh lead dh okLrfod bdkbZ;ksa ds Øe esa ,d xf.krh; eki gSA

7-2 jSf[kd vkSj xSj&jSf[kd izrhixeu (Linear and
Non-Linear Regression)

vxj fn;k x;k f}pj lead ,d vkys[k i= ij [khapk tk,] fo{ksi fp= ij
izkIr fcUnq;sa dekscs'k ,d oØ ds pkjksa vksj la?kfur gksaxh] tks ^izrhixeu dk
oØ* dgykrh gSA vf/kdrj ,slk oØ Li"V ugha gksrk gS vkSj cgqr Hkzked gS
vkSj dHkh&dHkh tfVy HkhA izrhxeu oØ dk xf.krh; lehdj.k] lkekU;r%
izrhixeu lehdj.k dgykrh gS gesa Lora= pj ds fy, ewY; ds fy, fuHkZj pj
ds ewY; esa vkSlr ifjorZu dk v/;;u djus dh leFkZrk iznu djrh gSA

vxj izrhixeu oØ ,d lh/kh js[kk gS] ge dgrs gSa fd v/;;uk/khu pjksa
ds chp jSf[kd lEcU/k gSA bl izdkj ds oØ dk lehdj.k lh/kh js[kk dk
lehdj.k gS] i.e., x vkSj y pjksa esa izFke Lrj lehdj.kA jSf[kd izrhixeu dh
fLFkfr esa fuHkZj pj ds ewY; fu;r fujis{k ifjek.k esa c<+rs gSa Lora= pj ds ewY;
esa bZdkbZ ifjorZu lsA ;|fi] ;fn izrhixeu dk oØ lh/kh js[kk ugha gS]
izrhixeu oØh; ;k xSj&jSf[kd izrhixeu dgykrh gSA izrhixeu lehdj.k x
vkSj y ds chp ,d Qyud lEcU/k (Functional Relation) gksxk x vkSj y ds
inksa ls vkfo"V ,d ls vf/kd fMxzh dk] i.e., xyyx ,, 22 bR;kfn izdkj ds inksa
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ls vkfo"VA ;|fi] bl v/;k; esa ge yksx viuh ppkZ dks flQZ nks pjksa ds chp
jSf[kd lEcU/k rd lhfer j[ksaxsA

7-3 izrhixeu dh js[kk,a (Lines of Regression)

izrhixeu dh js[kk ,d ,slh js[kk gS tks ,d pj dk lcls vPNk izkDdyu nsrh
gS nwljs pj ds fn, ewY; ds fy,A nks pjksa x vkSj y dh fLFkfr esa] gesa nks
izrhixeu dh js[kk,aa izkIr gksaxh( ,d y dk x ij vkSj nwljh x dk y ijA

ifjHkk"kk% izrhixeu dh js[kk y dk x ij ,slh js[kk gS tks x ds fdlh
fof'k"V ewY; ds fy, y dk lcls mi;qDr izkDdfyr ewY; ysrh gSA

mlh rjg] x dk y ij izrhixeu dh js[kk ,slh js[kk gS tks y ds fdlh
fof'k"V ewY; ds fy, x dk lcls mi;qDr izkDdfyr ewY; nsrh gSA

in ^mi;qDr* dh O;k[;k U;wure oxZ ds fl)kUr ds vuqlkj gS ftlesa
vo'ks"kksa ds oxks± ds ;ksxQy dks U;wure djus ;k izkDdyuksa dh =qfV;ksa] i.e., pj
ds fn, x, izsf{kr ewY; vkSj fopyuksa ds chp vkSj muds laxr izkDdfyr ewY;ksa
tSlk mi;qDrrk dh js[kk ls fn;k tkrk gSA ge foHkzeksa ds oxks± ds ;ksxQy dks
U;wure dj ldrs gSa y-v{k ds lekukUrj ;k x-v{k ds lekukUrj] igyk ¼i.e.,
foHkzeksa ds oxks± ds ;ksxQy dks U;wure djuk y-v{k ds lekukUrj½] y vkSj x ij
izrhixeu dh js[kk dk lehdj.k nsrh gS vkSj ckn dk viz. x-v{k ds lekukUrj
foHkzeksa ds oxks± ds ;ksxQy dks U;wure djuk x dk y ij izrhixeu dh js[kk
dk lehdj.k nsrh gSA

geyksx uhps y dk x ij izrhixeu dh js[kk ds lehdj.k dks fudkyus dh
rduhd dk o.kZu djsaxsA

7-3-1 y dk x ij izrhixeu dk lehjd.k fudkyuk (To find
the equation of Regression of Y on X )

ekuk fd )(),(),,( ,2211 nn yxyxyx  izs{k.kksa ds n tksM+s gSa v/;;uk/khu

nks pjksa x vkSj y ijA ekuk fd]

bxay  …(7.1)

izrhixeu dh js[kk ¼mi;qDrrk½ gS y dk x ijA

fp= Ø- 7-1
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fdlh fn, x, fcUnq )( , iii yxP ij fo{ksi fp= esa] izkDdyu dk foHkze ;k

vo'ks"k tSlk mi;qDrrk dh js[kk (7.1) ls nh xbZ gS iiHP gSA vc] iH dk x-
funsZ'kkad ogh gS tks iP dk gS] viz., ix vkSj pw¡fd )( ii xH js[kk ¼7-1½ ij iM+rk

gS] iH dk y-funsZ'kkad (Coordinate) i.e., MH i fn;k tkrk gS )( ibxa  lsA

blfy,] iP ds fy, izkDdyu dk foHkze ¼=qfV½ fn;k tkrk gSA

MHMPHP iiii 

)( ii bxay  …(7.2)

;g =qfV gS ¼Y-v{k ds lekukUrj½ ith fcUnqq ds fy,A gesa ,slh =qfV;k¡ lHkh
fcUnqqvksa ds fy, gksaxh fo{ksi fp= ijA ,sls fcUnq tks js[kk ds Åij iM+rh gS]
=qfV ?kukRed gksxh vkSj fcUnqq tks js[kk ls uhps iM+rh gS] =qfV _.kkRed gksxhA

U;wure oxks± ds fl)kUr ds vuqlkj] gesa fu;rkadksa a vkSj b dk fu/kkZj.k
djuk gS ¼7-1½ esa ,slk fd izkDdyuksa dh =qfV;ksa ds oxks± dk ;ksx U;wure gSA
nwljs 'kCnksa esa] gesa U;wure djuk gSA





n

i
iiii bxayHPE

1

2
n

1i

2 )( …(7.3)

a vkSj b esa fopj.krk ds lanHkZ esaA

ge 6 dks fuEu izdkj ls Hkh fy[k ldrs gSa

22 )()( bxayYeYE  …(7.3a)

tgk¡ ye, Y dk izkDdfyr ewY; gS tSlk ¼7-1½ ls fn;k x;k gS] x ds fn, x,
eku ds fy, vkSj ;ksx fpUg )( izs{k.kksa ds n tksM+s ds fy, fy;k x;k gSA

vodyu xf.kr (Differential Calculus) ds mfPp"B vkSj fufEu"B
(Maxima and Minima) fl)kUr dk iz;ksx dj] E dks vkR;afrd ¼mPpre ;k
fuEure½ gksxk a vkSj b ds fopj.kksa ds fy, vxj bldk vkaf'kd ifjdy.k
(Partial Derivative) a vkSj b ds lkis{k vyx&vyx xk;c gks tkrs gSa]

blfy, (7.3a) ls] ge ikrs gSa]

0



a
E

vkSj 0
2


b

E …(7.4)

 xbnaY  …(7.5)

vkSj 2xbxaxy  …(7.6)

;s lehdj.k a vkSj b dks izkDdfyr djus ds fy, izlkekU; lehdj.k dgs
tkrs gSaA ifjek.k xyyxx  ,,, 2 izkIr fd, tk ldrs gSa fn, x, n fcUnqqvksa

),.().........,(),,( 21211 nn yxyxyx ls vkSj geyksx lehdj.kksa ¼7-5½ vkSj ¼7-6½

dks ,d lkFk gy dj ldrs gSa a vkSj b ds fy, ikus ds fy, %
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22

2

)(
))(())((

xxn
xyxyxa




 …(7.7)

vkSj 22 )(
))((

xxn
yxxynb




 …(7.8)

a vkSj b ds bu ewY;ksa dks izfrLFkkfir djus ij ¼7-7½ vkSj ¼7-8½ ls ¼7-1½ esa]
ge izrhixeu dh js[kk dk okafNr lehdj.k y dk x ij ikrs gSaA

izrhixeu dh js[kk dk lehdj.k y dk x ij izkIr fd;k tk ldrk gS cgqr
O;ofLFkr vkSj ljyhdr̀ :i esa yxyx ,, ds Øe esa vkSj xyrr  tSlk uhps

of.kZr gS

¼7-5½ ds nksuksa rjQ n ls Hkkx nsus ij] dqy tksM+ksa dh la[;k] ge ikrs gSa

x
n

bay
n


1.1   xbay  …(7.9)

bldk vFkZ gS fd r mi;qDrrk dh js[kk] i.e., y dk x ij izrhixeu fcUnq
),( yx ls xqtjrh gSA ;k nwljs 'kCnksa esa] fcUnq ),( yx y dk x ij izrhixeu dh

js[kk gSA

(7.8) ls] ge ikrs gSa % 2
),(Cov.

x
yxb


 …(7.10)

ge ikrs gSa fd lehdj.k ¼7-1½ <yku&vUr% [k.M :i (Slope-Intercept) esa
gS viz., cmxy  A blfy, b izrhixeu dh js[kk dk <yku y dk x ij
iznf'kZr djrk gSA vkxs] geus ¼7-9½ esa fl) fd;k gS fd ;g js[kk ¼i.e., y dk x
ij izrhixeu dh js[kk fcUnqq½ fcUnq ),( yx ls xqtjrh gSA blfy,] <yku&fcUnqq
dk iz;ksx dj ,d fcUnqq dk lehdj.k dk :i] y dk x ij izrhixeu dh js[kk
dk okafNr lehdj.k gks tkrk gS %

)( xxbyy  …(7.11)

;k )(
x

),(Cov.
2 xxyxyy 


…(7.12)

ijUrq y),( Cov  
y

),(Cov. 


 


 xryx
x

yx
xy

:. )(y xx
x

ryy 




 …(7.13)

fVIif.k;k¡% 1- ¼7-4½ ls gesa %

0)(  bxay  0)(  yey …(7.14)

tgk¡ yye , dk izkDdfyr ewY; gS x ds fn, ewY; ds fy, y dk x ij

izrhixeu js[kk ¼7-1½ ls nh xbZ gSA
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2- y dk x ij izrhixeu dh js[kk fcUnq ),( yx ls xqtjrh gSA

3- jSf[kd vkSj xSj&jSf[kd izrhixeu [miufr eku (trend)] dh mi;qDrrk
foLrkj ls v/;k;&5 esa of.kZr dh xbZ gS& dky Js.kh fo'ys"k.k] miufr ekuksa ds
fu/kkZj.k ds fy,A

7-3-2 x dk y ij izrhixeu dh js[kk (The Line of
Regression of X on Y)

x dk y ij izrhixeu dh js[kk ,slh js[kk gS tks x dk lcls vPNk
izkDdyu djrh gS y ds fn, x, ewY; ds fy,A ;g U;wure oxZ jhfr }kjk Hkh
izkIr dh tkrh gS x-v{k ds lekukUrj =qfV;ksa ds oxks± ds ;ksxQy dks U;wure
djds ¼ns[ksa fp= 7-2½ 'kq: djds lehjd.k ds lkFk ds :i %

ByAx  …(7.15)

vkSj x ds izkDdyuksa dh =qfV;ksa ds oxks± ds ;ksxQy dks U;wure djus ij]
i.e., x ds fn, x, ewY;ksa ds chp ds fopyuksa vkSj muds izkDdyuksa dks tks
izrhixeu dh js[kk }kjk x dk y ij fn;k tkrk gS viz. (7.15), i.e., U;wure
djus ij

2)( ByAxE  …(7.16)

ge yksx A vkSj B dks izkDdfyr djus ds fy, izlkekU; lehdj.k ik,axs
tSls %

yBnAA 
vkSj

yByAxy 

---…(7.17)

¼7-17½ dks A vkSj B ds
fy, ,d lkFk gy djus ij] ge
ik;saxs

22

2

)(
))(())((

yyn
xyyxyA




 …(7.18)

vkSj 22 )(
))((

yyn
yxxynB




 …(7.19)

A vkSj B ds bu ewY;ksa dks (7.15) esa izfrLFkkfir djus ij] ge
okafNr lehdj.k ik,axs izrhixeu dh js[kk dk x dk y ijA

fVIi.kh% (7.18) vkSj (7.19) esa izkIr A vkSj B ds ewY; esa leku gSa tSls
lehdj.kksa (7.7) vkSj (7.8) ds tgk¡ x ifjofrZr gks tkrk gS y ds vkSj y, x dsA

fp= Ø- 7-2
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Bhd mlh rjg vkxs c<+us ij tSlk y dk x ij izrhixeu dh js[kk dh
fLFkfr esa] ge yksx (7.17) ls fuEufyf[kr ifj.kke izkIr djsaxsA

(i) yBAx  …(7.20)

bldk eryc gS fd x dk y ij izrhixeu dh js[kk fcUnq ),( yx ls
xqtjrh gS

(ii)
y
x

y
),( Cov.

2 



ryxB  …(7.21)

(iii) izrhixeu dh js[kk dk lehdj.k x dk y ij gS

)( yyBxx  …(7.22)

 xx  )(
y

),( Cov.
2 yyyx




…(7.23)

 )( yy
y
xrxx 


 …(7.24)

bu ifj.kkekas ds fopyu v/;srkvksa ds fy, iz'u ds :i esa NksM+k tkrk gSA

fVIif.k;k¡% 1- izrhixeu lehdj.k (7.13) dk vFkZ gS fd izrhixeu dh
js[kk y dk x ij fcUnqq ),( yx ls xqtjrh gSA mlh rjg (7.24) dk vFkZ gS fd
izrhixeu dh js[kk x dk y ij fcUnq ),( yx ls xqtjrh gSA blfy, nksukas
izrhixeu dh js[kk, fcUnq ),( yx ls xqtjrh gSaA nwljs 'kCnksa esa] ek/; ewY;

),( yx nks izrhixeu js[kkvksa ds izfrPNsn fcUnqq ds :i esa izkIr dh tk ldrh gSaA

2- D;ksa nks izrhixeu dh js[kk,a% ges'kk nks izrhixeu dh js[kk,a gksrh
gSa] ,d y dk x ij vkSj nwljk x dk y ijA y ij x dk izrhixeu dh js[kk
(7.12) ;k (7.13) dk iz;ksx y ds ewY; dks fn, x, x ds ewY; ds fy,
izkDdfyr ;k iwokZuqeku ds fy, gksrh gS izkIr izkDdyu lcls vPNh gksxh bl
nf̀"V ls fd bls U;wure laHkkO; =qfV gksxh tSlk U;wure oxZ jhfr ls ifjHkkf"kr
gSA ge yksx x dk izkDdyu Hkh izkIr dj ldrs gSa fn, x, y ds ewY; ds fy,
lehdj.k (7.13) ls ijUrq bl rjg ls izkIr izkDdyu lcls vPNh ugha gksxh
pw¡fd (7.13) izkIr dh tkrh gS y esa izkDdfyr =qfV;ksa ds oxks± ds ;ksxQy dks
U;wure djds ijUrq x esa ughaA blfy, x ds izkDdyu ;k iqokZuqeku ds fy,] ge
x ij y dk izrhixeu dk lehdj.k (7.24) dk iz;ksx djrs gSa tks fudkyh tkrh
gS x esa izkDdyuksa dh =qfV;ksa ds oxks± ds ;ksxQy dks U;wure djdsA ;gk¡ x
fuHkZj pj gS vkSj y ,d Lora= pj gSA nks izrhixeu lehdj.k mYVs tkus ;k
vny&cny ugha fd, tkrs gaS ljy rdZ ds dkj.k fd bu lehdj.kksa ds
fudkyus dh ifjdYiukvksa dk vk/kkj fHkUu gSA y dk x ij izrhixeu lehdj.k
izkIr dh tkrh gS y-v{k ds lekukUrj =qfV;ksa ds oxks± ds ;ksxQy dks U;wure
djds tcfd x dk y ij izrhxeu lehdj.k izkIr dh tkrh gS x-v{k ds
lekukUrj =qfV;ksa ds oxks± ds ;ksxQy dks U;wure djA
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iw.kZ lglEcU/k dh [kkl fLFkfr esa] /kukRed ;k _.kkRed] i.e., r = + 1, y
dk x ij izrhixeu dh js[kk dk lehdj.k gks tkrk gS %

)( xx
x
yyy 


  






 




x
xx

y
yy


…(*)

mlh rjg ls] x dk y ij izrhixeu dh js[kk dk lehdj.k gks tkrk gS

)( yy
y
xxx 


  






 




x
xx

y
yy


…(**)

tks (*) ds leku gSA

blfy, iw.kZ lglEcU/k dh fLFkfr esa] )1( r ] nksuksa izrhixeu dh js[kk,a
laikrh gksrh gSaA blfy, lk/kkj.k esa] gesa ges'kk nks izrhixeu dh js[kk,a gksrh gSa
flQZ [kkl fLFkfr iw.kZ lglEcU/k )1( r dks NksM+dj tc nksuksa js[kk,a laikrh
gksrh gSa vkSj ge flQZ ,d js[kk ikrs gSaA

7-3-3 izrhixeu js[kkvksa ds chp dks.k (The Angle between
Lines of Regression)

vxj  U;wudks.k (Acute Angle) gS nks izrhixeu dh js[kkvksa ds chp rc
















 


 

||
1tan

2

22
1

r
r

yx
yx

 …(7.25)

fo'ks"k :i ls] vxj )1( r rc 0)(tan 1    o ;k  i.e. ;k rks
nks js[kk,a laikrh gSa )0(  ;k os lekukUrj gSa )(   A ijUrq pw¡fd nksuksa
izrhixeu dh js[kk,a fcUnqq ),( yx ij izfrPNsnu djrh gSa] os lekukUrj ugha gks
ldrs gSaA blfy, iw.kZ lglEcU/k dh fLFkfr esa] /kukRed ;k _.kkRed]
izrhixeu dh nksuksa js[kk,a laikrh gSaA

vxj ,0r rc (7.25) ls] 2/)(1tan   i.e., vxj pj
vlglacaf/kr gSa] izrhixeu dh nksuksa js[kk,a ,d nwljs ds yEcor gks tkrh gSaA

fVIif.k;k¡% 1- tc 0r i.e., tc x vkSj y vlglacaf/kr gSa] rc izrhixeu
dh js[kk,aa y dk x ij] vkSj x dk y ij
Øe'k% fn, tkrs gSa [(7.13) ls vkSj
(7.24) ls]

yyyy  0 vkSj
xxxx  0

yy  x-v{k ds lekukUrj js[kk
iznf'kZr djrh gS ewy fcUnqq ls y
bZdkbZ dh nwjh ij vkSj ,xx  y-v{k
ds lekukUrj js[kk iznf'kZr djrh gS ewy fcUnqq ls x bdkbZ nwjh ijA

fp= Ø- 7-2(a)
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blfy,] vxj r = 0, nks izrhixeu dh js[kk,a ,d nwljs ds yEcor gS vkSj
Øe'k% x-v{k vkSj y-v{k ds lekukUrj gS] tSlk fp= 7.2(a) esa n'kkZ;k x;k gS

geus Åij ns[kk gS fd vxj r = 0 ¼vlglacaf/kr pj½ izrhixeu dh nks
js[kk,a ,d nwljs ds yEcor gSa vkSj vxj 0,1  r i.e. nksuksa js[kk,a laikrh
gSA ;k gesa ml fu"d"kZ dh vksj mUeq[k djrk gS fd pjksa ds chp mPp Lrj dk
lglEcU/k ds fy,] js[kkvksa ds chp dk dks.k NksVk gksrk gS] i.e., izrhixeu dh
nks js[kk,a ,d nwljs ds utnhd gSA nwljh rjQ] js[kkvksa ds chp dks.k c<+rk gS]
i.e., izrhixeu dh js[kk,a nwj Hkkxrh gSa tSls&tSls lglEcU/k xq.kkad dk ewY;
djrk gSA nwljs 'kCnksa esa] vxj izrhixeu dh js[kk,a cM+k dks.k cukrh gSa] os pjksa
ds chp fuEu Lrj dk lglEcU/k crkrh gS vkSj vUrr% 2y ds fy,] i.e.,
js[kk,a yEcor~ gks tkrh gS vxj pjksa ds chp dksbZ lglEcU/k ugha gksrk gSA
blfy, ,d vkys[k i= ij izrhixeu dh js[kk,a [khapus ij] gesa yxHkx /kkj.kk
gks ldrh gS lglEcU/k ds Lrj dh nks v/;;uk/khu pjksa ds chpA dqN n"̀Vkar
uhps fn, x, gSa fp= 7.3(a) ls fp= 7.3(a) rd esaA

7-4 izrhixeu dk xq.kkad (Coefficients of Regression)

ge yksx fopkj djksa y dk x ij izrhixeu dh js[kk] viz.

bxay 

xq.kkad 'b' tks <ky gS y dk x ij izrhixeu dh js[kk dk y dk x ij
izrhixeu dk xq.kkad dgykrk gSA ;g fuHkZj pj y ds eku esa of̀) n'kkZrh gS
Lora= pj x ds ewY; esa bZdkbZ ifjorZu ds fy,A nwljs 'kCnksa esa] ;g y ds
ifjorZu dh nj x ds lkis{k n'kkZrh gSA ladsrk{kjksa dh lqfo/kk ds fy,] <ky b
i.e., y dk x ij izrhixeu dk xq.kkad fy[kh tkrh gS yxb }kjkA

fp= Ø- 7-3(a) fp= Ø- 7-3(b) fp= Ø- 7-3(c)

fp= Ø- 7-3(d) fp= Ø- 7-3(e)
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mlh rjg ls x ls y ij izrhixeu lehdj.k esa] viz.

,ByAx 

xq.kkad n'kkZrh gS B fuHkZj pj x ds ewY; esa ifjorZu Lora= pj y ds ewY;
esa bZdkbZ ifjorZu ls vkSj x dk y ij izrhixeu dk xq.kkad dgykrh gSA
ladsrk{kjksa dh lqfo/kk ds fy,] ;g fy[kk tkrk gS xyb A

ladsrk{kjksa (Notations)

ybyx  dk x ij izrhixeu dk xq.kkad

xbxy  dk y ij izrhixeu dk xq.kkad

¼7-10½ ls] y dk x ij izrhixeu dk xq.kkad fn;k tkrk gS

]),( Cov.[   ),(Cov.
2 yxryx

x
r

x
yxb y

xy 




 …(7.26)

mlh rjg ¼7-21½ ls] x dk y ij izrhxeu dk xq.kkad fn;k tkrk gS]

]),( Cov.[   ),(Cov.
2 yxryx

x
r

x
yxb y

xy 




 …(7.27)

Øekuqlkj] y dk x ij izrhxeu dh js[kk dk lehdj.k gks tkrk gS

)( xxbyy yx  …(7.28)

vkSj x dk y ij izrhixeu dh js[kk dk lehdj.k gks tkrk gS

)( yybxx xy  …(7.29)

fVIif.k;k¡% 1- y dk x ij izrhixeu dh js[kk dk lehdj.k ds xf.krh;
x.kukvksa ds fy,] vkSj x dk y ij] fuEufyf[kr lw= izrhixeu xq.kkadksa yxb

vkSj xyb ds fy, cgqr lqfo/kktud gSa iz;ksx djus esaA

2222 )(
))((

)(
))((),(Cov.

xxn
yxxyn

xx
yyxx

x
yxbxy 










…(7.30)

:. 2222 )(
))((

)(
))((),(Cov.

yyn
yxxyn

yy
yyxx

y
yxbyx 










…(7.31)

lw= ¼7-30½ vkSj ¼7-31½ cgqr mi;ksxh gSa izrhixeu xq.kkadksa ds ewY;ksa dh
x.kuk ds fy, fn, x, leqPp; ds n fcUnqqvksa ),).....(,)(,( 22 nn yxyxyx lsA

nwljk lqfo/kktud lw= izrhixeu xq.kkadksa dks Kkr djus ds fy, iz;qDr gks
ldrh gS xf.krh; iz'uksa ds fy, gSa %

x
yrbxy 


 vkSj

y
xrbyx 


 …(7.32)
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2- nks pjksa x vkSj y ds chp lglEcU/k xq.kkad x vkSj y ds chp leferh;
Qyud gS] i.e., yxxy rr  A ;|fi] izrhixeu xq.kkad x vkSj y ds leferh;

Qyud ugha gS] i.e., xyyx bb 

3- gesa]

2
),(Cov.

x
yxbxy 

 …(*), 2
),(Cov.

y
yxbyx 

 …(**)

yx
yxbxy  


),(Cov. …(***)

(*) vkSj (**) ls] ge voyksfdr djrs gSa fd izR;sd izrhixeu xq.kkad yxb

vkSj xyb dk fpUg fuHkZj djrk gS lg izlj.k in ij] pw¡fd 0x vkSj

0y - vxj cov. (x, y) ?kukRed gS] nksuksa izrhixeu xq.kkad /kukRed gSa vkSj

vxj cov. (x, y) _.kkRed gS] nksuksa izrhixeu xq.kkad _.kkRed gSaA

4- vkxs] pw¡fd 0x vkSj 0y , yxbr, vkSj xy ds izR;sd dk fpUg

lg izlj.k in ij fuHkZj djrh gSA vxj cov. (x, y) ?kukRed gS] lHkh
rhuksa ?kukRed gSa vkSj vxj cov. (x, y) _.kkRed gS] lHkh rhuksa _.kkRed gSaA
bl ifj.kke dks FkksM+h fHkUurk ls fuEu izdkj ls of.kZr dh tk ldrh gS]

lglEcU/k xq.kkad dk fpUg ,d gh gS tSlk izrhixeu xq.kkad dkA vxj
izrhixeu xq.kkad /kukRed gS] r ?kukRed gS vkSj vxj izrhixeu xq.kkad
_.kkRed gS] r _.kkRed gSA

7-4-1 izrhixeu xq.kkadksa ij izes; (Theorem on Regression
coefficient )

izes; 7-1 % lglEcU/k xq.kkad xq.kksÙkj ek/; gS izrhixeu xq.kkadksa ds chp
i.e.,

xyyx bbr 2 …(7.33)

ize.k (Proof)% gesa]
x
yr

x
yxbxy 




.),(Cov.
2  …(7.34)

vkSj
y
xr

y
yxbyx 




.),(Cov.
2  …(7.35)

¼7-34½ vkSj ¼7-35½ dks xq.kk djus ij] ge ikrs gSa

xyxyyxxy bbrbbr 2 …(7.36)

tks ifj.kke dks LFkkfir djrh gSA
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fVIi.kh% oxZewy ds igys fy;k tkus okyk fpUg ogh gS tks izrhixeu
xq.kkadksa dkA vxj izrhixeu xq.kkad ?kukRed gSa] ge ¼7-36½ esa ?kukRed fpUg
ysrs gSa vkSj vxj izrhixeu xq.kkad _.kkRed gS] ge ¼7-36½ esa _.kkRed fpUg
ysgs gSaA

izes; 7-2% vxj izrhixeu xq.kkadksa esa ls ,d bdkbZ ¼,d½ ls cM+h gS] rks
nwljs dks fuf'pr :i ls de gksuk pkfg,A

izes; 7-3% izrhixeu xq.kkadksa ds ekikad ewY; dk lekukUrj ek/;e rd
lEcU/k xq.kkad ds ekikad ewY; ls vf/kd gksrk gS]

i.e., |||]||[|
2
1 rbb yxxy  …(7.37)

izes; 7-4 % izrhixeu xq.kkad ewy fcUnq ds ifjorZu ls Lora= gS ijUrq
ekiØe ls ughaA

ladsrk{kjksa esa] vxj ge x vkSj y dks u, pj u vkSj v esa :ikarfjr djsa ewy
fcUnqq vkSj ekiØe esa ifjorZu }kjk]

viz., ,,
k

bYV
h

aXU 



 tgk¡ a,b, h (>0) fu;rkad gS …(7.38)

rc UVxy b
h
Kb  vkSj UVyx b

K
hb  …(7.39)

fo'ks"k :i ls vxj ge ysa h = k = 1, i.e., x vkSj y pj dks :ikarfjr djsa u
vkSj v esa lEcU/k }kjk %

U = x – a vkSj V = y – b …(7.40)

i.e., flQZ ewy fcUnqq ds ifjorZu }kjk] rc ¼7-39½ ls] ge ikrs gSa

22 )(
))((

vvn
vuuvnbb uvxy 


 …(7.40a)

vkSj 22 )(
))((

uun
vuuvnbb uvxy 


 …(7.40b)

;s lw= cgqr mi;ksxh gSa izrhixeu dh js[kk dk lehdj.k izkIr djus esa vkSj
ek/; ewY; x vkSj y fHkUu esa vkrs gSa ;k vxj x vkSj y ds ewY; cM+s gSaA

mnkgj.k 7-1% fuEufyf[kr lead ls] nks izrhixeu lehdj.k izkIr djsa %

fcØh % 91 97 108 121 62 124 51 73 111 57

[kjhn % 71 75 69 97 70 91 39 61 80 47



jSf[kd izrhixeu
¼lekJ;.k½ fo'ys"k.k

375

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

gy% eku ysa ge yksx fcØh dks pj X ls vkSj [kjhn dks pj Y ls |ksfrr
djrs gSa %

x y xxdx  yydy  2dx 2dy dx dy

91
97
108
121
62
124
51
73
111
57

71
75
69
97
70
91
39
61
80
47

1
7

18
31
–23
34
–39
–17
21
33

1
5

–1
27
0

21
–31
–9

+10
–23

1
49
324
961
529

1156
1521
289
441

1089

1
25
1

729
0

441
961
81
100
529

1
35
–18
837
0

714
1209
153
210
759

 x=900  y=700  dx=0  dy=0  dx2=6360  dy2=2868  dxdy=3900

gesa]

;90
10
900





n
xX vkSj 70

10
700





n
yY

6132.0
6360
3900

)(
))((

22 









dx
dxdy

xx
yyxxbyx

361.1
2868
3900

)(
))((

22 









dy
dxdy

yy
yyxxbxy

y dk x ij izrhixeu dh js[kk dk lehdj.k gS x dk y ij izrhixeu dh
js[kk dk lehdj.k gS

)( xxbyy yx  )( yybxx xy 

 y –70=0.6132(x–90)  x– 90 = 1.361(y – 70)
= 0.6132x – 55.188 = 1.361y – 95.27

 000.70188.556132.0  xy  00.9027.95361.1  yx

 812.146132.0  xy  27.5361.1  yx

fVIi.kh% gesa]

9135.083468346.0361.16132.02  rxubbr xy

ijUrq pw¡fd] nksuksa izrhixeu xq.kkad ?kukRed gS] r dks fuf'pr :i
ls ?kukRed gksuk pkfg,A blfy, r = 0.9135.

mnkgj.k 7-2% uhps fn, x, lead ls Kkr djsa %

(a) nks izrhixeu xq.kkad

(b) nks izrhixeu lehdj.k
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(c) vFkZ'kkL= vkSj lkaf[;dh esa vadksa ds chp lglEcU/k dk xq.kkad

(d) lcls laHkkfor vad lkaf[;dh esa tc vFkZ'kkL= esa 30 vad gSA

vFkZ'kkL= esa vad% 25 28 85 32 31 36 29 38 34 32

lkaf[;dh esa vad% 43 46 49 41 36 32 31 30 33 39

gy% eku ysa vFkZ'kkL= esa vad dks pj X ls vkSj lkaf[;dh esa vad dks pj
Y ls |ksfrr djsaA

x y xxdx  yydy  2dx 2dy dx dy

25
28
85
32
31
36
29
38
34
32

43
46
49
41
36
32
31
30
33
39

–7
–4
3
0

–1
4

–3
6
2
0

5
8
11
13
–2
–6
–7
–8
–5
4

49
16
9
0
1
16
9
36
4
0

25
64

121
9
4
36
49
64
25
1

–35
–32
+33

0
2

–24
+24
–46
–10
+0

Σx=320 Σy=360 Σdx=0 Σdy=0 Σdx2=140 Σdy2=398 Σdxdy=–93

;gk¡] 32
10
320





n
xx vkSj 38

10
380





n
yy

(a) izrhixeu xq.kkad (Regression Coefficient)

y dk x ij izrhixeu dk xq.kkad fn;k tkrk gS%

6643.0
140

93
)(

))((
22 













dx
dxdy

xx
yyxxbyx

mlh rjg ls] x ls y ij izrhixeu dk xq.kkad gS%

2337.0
398

93
)(

))((
22 













dy
dxdy

yy
yyxxbxy

(b) izrhixeu lehdj.k (Regression Equation)

x dk y ij izrhixeu dh js[kk dk
lehdj.k gS %

)( yybxx xy 

 )38(2337.032  yx
362337.02337.0  y

8806.82337.0  y
 8806.8322337.0  yx
 8806.42337.0  yx

y dk x ij izrhixeu dh js[kk dk
lehdj.k gSa %

)( xxbyy yx 

 )32(6643.038  xy
 326643.0386643.0  xy

2576.21386643.0  x
 2576.596643.0  xy

…(*)
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(c) lglEcU/k xq.kkad (Correlation Coefficient)

gesa]

394.01552.01552.0)2337.0()6643.0(2  rbbr xyyx

pw¡fd nksuksa izrhixeu xq.kkad _.kkRed gS] r dks fuf'pr :i ls _.kkRed
gksuk pkfg,A blfy,] ?kukRed fpUg dks NksM+rs gq,] ge ikrs gSa

394.0r

(d) lkaf[;dh (y) esa lcls laHkkfor vad dks izkDdfyr djus ds fy, tc
vFkZ'kkkL= (x) esa vad 30 gSa] ge yksx y dk x ij izrhixeu dh js[kk dk
iz;ksx djsaxs viz., lehdj.k (*).(*) esa x = 30 ysdj] okafNr izkDdru nh
tkrh gS %

328639
25765992919–2576593066430–

.= 
. + .  = . +  × . y = 

blfy,] lkaf[;dh esa lcls laHkkfor vad gS tc vFkZ'kkL= esa vad 30 gS]

393286.39 

mnkgj.k 7-3% A vkSj B ttksa ds ,d iSuy us lkr okn&fooknksa
izfr;ksfx;ksa dks xzsM fn;k vkSj Lora= :i ls fuEufyf[kr vad iznku fd;k %

okn&fookn izfr;ksxh 1 2 3 4 5 6 7

A ds }kjk vad % 40 34 28 30 44 38 31

B ds }kjk vad % 32 39 26 30 38 34 28

vkBok¡ izfrHkkxh dks tt A us 36 vad iznku fd, tcfd tt B mifLFkr
ugha FksA

vxj tt B Hkh mifLFkr gksrs] vki fdruk vad iwokZuqeku djrs gSa fd
vkBosa tt us iznku fd;k gksxk ;g ifjdYiuk djrs gq, fd U;k; esa dqN Lrj
dk lEcU/k gS\+

gy % eku ysa fd tt 'A' }kjk iznku fd;k x;k vad pj X }kjk

okn&fookn
izfr;ksxh

x y U=x-A
=x-35

V=y-
B=y-30

u2 v2 uv

1
2
3
4
5
6
7

40
34
28
30
44
38
31

32
39
26
30
38
34
28

5
–1
–7
–5
9
3

–4

2
9
–4
0
8
4
–2

25
1
49
25
81
9
16

4
81
16
0

64
16
4

10
–9
28
0

72
12
8

dqy Σu=0 Σv=17 Σu2=206 Σv2=185 Σuv=121
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tt A }kjk iznÙk vad vkBosa izfrHkkxh dks 36 gS] i.e., gesa fn;k x;k gS
36x ge vad Kkr djuk pkgrs gSa tks vkBosa izfrHkkxh dks tt B }kjk

fn;k tk,xk] vxj og mifLFkr gSaA nwljs 'kCnksa esa] ge y fudkyuk pkgrs gS
tc 36x ,slk djus ds fy, gesa t:jr gS x dk y ij izrhixeu dh js[kk dk
lehdj.kA

lkekU; ladsrk{kjksa esa gesa]

35
7
035 




n
uAx 4286.32

7
1730 




n
vBy

5874.0
206
121

02067
1701217

)(
))((

22 









uun
vuuvnbb xyyx

y dk x ij izrhixeu dh js[kk dk lehdj.k fn;k tkrk gS

)( xxbyy yx 

 )35(5874.04286.32  xy

355874.05874.0 

 y = 0.5874 – 20.5590 +32.4286

y = 0.5874 + 11.8696

tc x = 36, y = 0.5874×36+11.8696 = 21.1464+11.8696

= 33.016  33

blfy,] vxj tt B Hkh mifLFkr gksrs] mUgksaus vkBosa izfrHkkxh dks 33 vad
fn, gksrsA

mnkgj.k 7-4% ,d fMikVZesaVy LVksj vius lsYleSu dks ukSdjh esa jgrs gq,
Vªsfuax nsrk gS fd ftlds ckn ijh{kk gksrh gSA ;g lkspus dh ckr gS D;k mls
fdlh lsYleSu dks ukSdjh ls gVk nsuk pkfg, tks ijh{kk esa vPNk ugha djrk gSA
fuEufyf[kr lead 9 lsYleSu }kjk fdlh vof/k esa dh xbZ fcØh gS vkSj mudk
ijh{kk ds vad gSaA

ijh{kk ds vad% 14 19 24 21 26 22 15 20 19

fcØh ¼*000 #-½% 31 36 48 37 50 45 33 41 39

VsLV ijh{kk ds vad vkSj fcØh ds chp lglEcU/k dk xq.kkad ifjdfyr djsaA
D;k ;g lwfpr djrk gS fd de vad ikus okyksa dh ukSdjh ls fudky fn;k
tkuk mfpr gS\ vxj izfr"Bku U;wure 3000 #- dh fcØh pkgrk gS] U;wure
VsLV vad D;k gS tks ukSdjh dh vck/krk dks fuf'pr djrh gS\ ,d lsYleSu
dk lcls laHkkfor fcØh dk izkDdyu Hkh djsa ftls 28 vad feyrs gSaA
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gy% eku ysa fd x lsYleSu dk vad |ksfrr djrk gS vkSj y muds laxr
fcØh ¼*000 #-½ |ksfrr djrk gS

x y xxdx 

20 x

yydy 

40 y

dx2 dy2 dxdy

14
19
24
21
26
22
15
20
19

31
36
48
37
50
45
33
41
39

–6
–1
4
1
6
2
–5
0
–1

–9
–4
8

–3
10
5

–7
1

–1

36
11
16
1
36
4
25
0
1

81
16
64
9

100
25
49
1
1

54
04
32
–03
60
10
35
0
01

180 360 Σdx=0 Σdy=0 Σdx2=120 Σdy2=346 Σdxdy=193

rc 20
9

180





n
xx

ybyx  dk izrhxeu dk xq.kkad

6083.1
120
193

2 




dx
dxdy

40
9

360





n
yy

xyb x dk y ij izrhixeu dk
xq.kkad

5578.0
346
193

2 




dy
dxdy

dkyZ fi;lZu dk lglEcU/k xq.kkad r, x vkSj y ds chp nh tkrh gS %

8971.05578.06083.12  xyyx bbr

 9471.08971.0 r

pw¡fd] izrhixeu xq.kkad ?kukRed gSa] r Hkh /kukRed gSA

9471.0r

Aliter :-
7646,203

193
41520
193

346120
193

22










dydx
dxdy

xy

= 0.9472

blfy,] ge yksx ns[krs gsa fd VsLV vad (x) vkSj fcØh ¼*00 #-½ (y) esa
cgqr mPp /kukRed lglEcU/k gSA ;g ml izLrko dks U;k;ksfpr Bgjkrh gS
ftlesa mUgsa ukSdjh ls fudky nsuk gS ftuds osLV ijh{kk esa de vad vkrs gSaA
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izrhixeu lehdj.ksa

VsLV vad (x) izkIr djus ds fy, fn, x,
fcØh ds fy, (y), x dk y ij izrhixeu dh
js[kk dk lehdj.k iz;ksx djrs gSa

,d lsYleSu dk fcØh ifjek.k
(y) dks izkDdfyr djus ds fy,]
fn, x, VsLV vad ds lkFk (x),
ge y dk x ij izrhixeu dh
js[kk dk bLrseky djrs gSa]

x dk y ij izrhixeu dh js[kk dk
lehdj.k gSa %

)( yybxx xy 

 )40(5578.020  yx
223125578  y

 20312.225578.0  yx

 312.25578.0  yx …(*)
blfy, lsok dh fu;ferrk dks lqfuf'pr
djus ds fy,] U;wure VsLV vad (x) ds
laxr U;wure fcØh 3000 #- dk =
30¼*00#-½ izkIr fd;k tkrk gS (*) esa y =
30 j[kdj vkSj fn;k tkrk gS %

312.2734.16312.2305578.0 x

= 14.422 = 14

tks fn;k tkrk gS %

)( xxbyy yx 

 )20(6083.140  xy
1660.326083.1  x


401660.326083.1  xy

 8340.76083.1  xy
blfy, ,d lsYleSu dk
izkDdfyr fcØh ifjek.k VsLV
vad 28 ds lkFk gS ¼#- esa½

8340.7286083.1 y
= 45.0324 + 7.8340
= 52.8664 ¼*00 #-½
= 5287.64 #i;s

mnkgj.k 7-5% ,d izfr"Bku dk fcØh vkSj foKkiu [kpsZ dk vk¡dM+k uhps
fn;k x;k gS %

fcØh foKkiu [kpkZ
¼djksM+ :- esa½ ¼djksM+ #- esa½

ek/; 40 6

izeki fopyu 10 1-5

lglEcU/k dk xq.kkad = r = 0.9

(i) izLrkfor foKkiu [kpZ ij 10 djksM+ #- ds fy, laHkkfor fcØh dk
izkDdfyr djsaA

(ii) foKkiu [kpZ D;k gksuk pkfg, vxj izfr"Bku 60 djksM+
#- dk fcØh dk y{; fu/kkZfjr djrh gS\
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gy% eku ysa pj x fcØh ¼djksM+ #- esa½ |ksfrr djrh gS vkSj pj y foKkiu
[kpsZ ¼djksM+ #- esa½ |ksfrr djrh gSA rc] lkekU; ladsrk{kjksa esa] gesa fn;k x;k
gS%

9.0    ,5.1    ,6     ,10      ,40  xyrryyxx 

(i) laHkkfor fcØh (*) dks izkDdfyr djus ds fy, fn, x, foKkiu [kpsZ (y)
ds fy,] gesa t:jr gS izrhixeu lehdj.k x dk y ij tks fn;k tkrk gS%

40)6(
5.1
109.0)()( 


 yxxyy

y
xrxyy

y
xrxx







40)6(6 y …(*)

blfy, izkDdfyr fcØh (x) izLrkfor foKkiu [kpsZ (y) ds fy, 10 djksM+
#- dk izkIr fd;k tkrk gS (*) esa y = 10 j[kdj vkSj fn;k tkrk gS%

64404640)610(6 x djksM+ #i;s

(ii) foKkiu [kpZ (y) dks izkDdfyr djus ds fy, izLrkfor fcØh (x) ds fy,]
gesa t:jr y dk x ij izrhixeu dh js[kk ds lehdj.k dk tks fn;k tkrk gS%

10
5.19.0)()( 

 yyxx
x
yryxx

x
yryy







6)40(135.0)40(  xbx …(**)

blfy, izfr"Bku dk laHkkfor foKkiu [kpZ (y) izLrkfor fcØh y{; (x) 60
djksM+ #- dk izkIr fd;k tkrk gS (**) esa x – 60 ysdj vkSj fn;k tkrk gS %

7.867.2620135.06)4060(135.0 y djksM+ #-

mnkgj.k 7-6% fuEufyf[kr oDrO; esa] vxj dksbZ vlaxrrk gS] rks mldh
vksj /;ku vkd"̀V djk,&

^^y dk x ij izrhixeu lehdj.k 432  xy gS vkSj x vkSj y ds chp
lglEcU/k xq.kkad 0-8 gSA**

gy% y dk x ij izrhixeu dh js[kk gS %

432  xy  2
2
3

 xy

:. ybyx  dk x ij izrhixeu dk xq.kkad
2
3



vkSj 8.0xyr ¼fn;k x;k gS½

pw¡fd byx vkSj rxy ds fpUg fHkUu gSa] fn;k x;k oDrO; xyr gS ¼vlaxr½
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fVIi.kh% lglEcU/k xq.kkad )( xyr dk fpUg vkSj izrhixeu xq.kkad yxb vkSj

xyb fuf'pr :i ls ,d gksuk pkfg,] izR;sd lg izlj.k in ),(Cov. yx ds

fpUg ij fuHkZj djrh gSA

mnkgj.k 7-7% y dk x ij izrhixeu dk xq.kkad gS byx = 1.2 vxj

2
100


XU vkSj

3
200YV ( bvu Kkr djsaA

gy% lw= (7.39) dk iz;ksx dj lkFk gh 2h vkSj 3k gksus ij] ge
ikrs gSa

8.02.1
3
2

3
2

2
3

 yxvuvuvuyx bbbb
h
kb

mnkgj.k 7-8% fuEufyf[kr lead dk iz;ksx dj] nks izrhixeu dh js[kk,a
Kkr djsa vkSj muls dkyZ fi;lZu dk lglEcU/k dk xq.kkad dh x.kuk djsaA

000,10'500,6;900,7;300;250 22  YxXYYX

vkSj N = 10

gy % gesa]

30
10
300;25

10
250








N
YY

N
xX

yxb Y dk X ij izrhixeu dk xq.kkad 22 )(
))((

XXN
YXXYN






6.1
2500
4000

6250065000
7500079000

)250(650010
300250790010

2 









xyb X dk Y ij izrhixeu dk xq.kkad 22 )(
))((

YYN
YXXYN






4.0
10000
4000

90000100000
7500075000

)300(1000010
300250790010

2 









blfy, lglEcU/k xq.kkad XY X vkSj Y ds chp nh tkrh gS %

8.064.064.04.06.12  XYXYYXXY bb

pw¡fd izrhixeu xq.kkad /kukRed gSa] ge ysrs gSa 8.0r
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izrhixeu lehdj.k

Y dk X ij izrhixeu lehdj.k X dk Y ij izrhixeu lehdj.k

)( XXbYY YX 

 )25(6.130  XY
 30406.1  xY
 106.1  xY

)( YYbXX XY 

 )30(4.025  Y
 25124.0  yX

 134.0  yX

mnkgj.k 7-9% nks pjksa X vkSj Y ds izrhixeu lehdj.k ds izkDdyu ds
ckn fuEufyf[kr ifj.kke izkIr gq, %

3900  ,2860  ,6360  ;10  ,70  ,90 22  xyyxnYX

tgk¡ x vkSj y Øe'k% ek/;ksa ls fopyu gSA nks lehdj.kksa dks izkIr djsaA

gy% Y dk X ij izrhixeu dk xq.kkad fn;k vkrk gS Øekuqlkj]

6132.0
6360
3900

)(
)(),(Cov.

222 








x
xy

XX
XX

X
YXbYX 

3636.1
2860
3900

)(
)(),(Cov.

222 








y
xy

YY
XX

Y
YXbXY 

Y dk X ij izrhixeu lehdj.k X dk Y ij izrhixeu lehdj.k

)( XXbYY YX 

 )90(6131.070  XY
 70188.556132.0  xY
 812.146132.0  xY

)( YYbXX XY 

 )70(3636.190  YX
 70452.953636.1  YX
 452.53636.1  YX

mnkgj.k 7-10% x vkSj y ds 10 tksM+ksa ds leqPp; ds ewY; ds fy,] x dk
y ij izrhixeu dh js[kk gS yyx ;0122  dk ek/; vkSj izeki fopyu
Øe'k% 8 vkSj 2 gSA ckn esa irk pyk fd ,d tksM+k (x = 3, y = 8) xyr fjdkMZ
dj fy;k x;k vkSj lgh tksM+k ik;k x;k (x = 8, y = 3) lgh x dk y ij
izrhixeu dh js[kk Kkr djsaA

gy% lkekU; ladsrk{kjksa esa gesa fn;k x;k gS %

2    ,8   ,10  yyx  …(*)

x dk y izrhixeu dh js[kk dk lehdj.k gS % 0122  yx ¼fn;k x;k
gS½ pw¡fd izrhixeu dh js[kk,a fcUnq ),( yx ls xqtjrh gS] ge ikrs gSa

0122  yx  41282122  yx [(*) dk iz;ksx dj]

vkSj 0122  yx  122  yx  2xyb
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:. 2),(Cov.
2 

y
yx


 82),(Cov. 2 yx [(*) ls]

 4004010)848(108 
 xyyx

n
xy

:. gesa 400  ,680y   8y   ,4 2  xyx

xyr tksM+k );8,3(  yx xyr tksM+k )3,8(  yx

la'kksf/kr ewY; [vuqyXu c la'kksf/kr ewY; ds fy, gS]
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3883)(  xyxy C = 400 – 24 + 24 = 400
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x dk y ij izrhixeu dh la'kksf/kr js[kk cu tkrh gS %

3
2

151
2
9   )()( 






  yxyxyybxyxx ccc

7-5 nks izrhixeu dh js[kkvksa ls ek/; ewY;ksa )y,x( dks
fudkyuk (To Find the Mean Values )y,x( from
the Two Lines of Regression)

ge eku ysa fd izrhixeu dh nks js[kk,a gSa %

0111  cybxa …(7.41)

vkSj 0222  cybxa …(7.42)

ge ppkZ dj pqds gSa fd nksuksa izrhixeu dh js[kk,a fcUnq ),( yx ls xqtjrh
gSaA nwljs 'kCnksa esa] ),( yx nks izrhixeu dh js[kkvksa dk izfrPNsnu fcUnqq gSA
blfy, ¼7-42½ dks ,d lkFk gy djus ij] ge ikrs gSa
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122112211221
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1221

1221

baba
acacy …(7.43)

7-6 nks izrhixeu dh js[kkvksa ls izrhixeu xq.kkad
vkSj lglEcU/k xq.kkad Kkr djuk (To Find
Regression Coefficient and Correlation
Coefficient with Two Regression Lines)

ekusa ¼7-41½ vkSj ¼7-42½ nh xbZ izrhixeu dh js[kk,a gSa vkSj ge eku ys fd ¼7-
41½ izrhixeu dh js[kk gS y dk x ij vkSj ¼7-42½ izrhixeu dh js[kk gS x dk
y ijA yxb izkIr djus ds fy,] izrhixeu dk xq.kkad y dk x ij] izrhixeu

lehdj.k y dk x ij fy[ksa y = a + bx ds :i esaA rc b, x dk xq.kkad yxb dk

ewY; nsrk gSA mlh rjg xyb izkIr djus ds fy,] izrhixeu dk lehdj.k x dk

y ij x = A + By :i esa fy[ksaA rc B, y dk xq.kkad xyb nsrk gSA blfy,

¼7-41½ dks iqu% fy[kdj] ge izrhixeu lehdj.k y dk x ij ikrs gSa %

1

1

1

1

1

1

b
ab

b
ax

b
ay yx  …(7.44)

mlh rjg ¼7-42½ dks iqu% fy[kdj] ge izrhixeu lehdj.k x dk y ij
ikrs gSa %

2

2

2

2

2

2

a
bb

a
cy

a
bx yx  …(7.45)

x dk y ds chp lglEcU/k xq.kkad r ik;k tk ldrk gS lw= dk iz;ksx dj
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21

12

21

2

2

1

12

ba
bar

ba
ba

a
b

b
abbr xyyx 

















 …(7.46)

oxZZewy ds igys fy;k tkus okyk fpUg ogh gS tks izrhixeu xq.kkadksa dkA
vxj izrhixeu xq.kkad ?kukRed gS] ge ?kukRed fpUg ysrs gSa vkSj vxj
_.kkRed gS] ge _.kkRed fpUg ysrs gSa ¼7-46½ esaA

fVIi.kh% fn, x, nks izrhixeu dh js[kk,a ¼7-41½ vkSj ¼7-42½ esa ;g dSls
fu/kkZfjr fd;k tk ldrk gS fd dkSu lh js[kk y dk x ij izrhixeu dh js[kk
gS vkSj dkSu lh izrhixeu dh js[kk x dk y ij gS\ la;ksxo'k] mi;qZDr fopsuk
gesa bl iz'u ds mÙkj esa leFkZ cukrk gSA ,slk ekudj fd ¼7-41½ vkSj ¼7-42½
lehdj.k gS izrhixeu dh js[kkvksa ds Øe'k% y dk x ij vkSj x dk y ij] ge
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yxb vkSj xyb izkIr dj ldrs gSa vkSj blfy, r vxj ,12 r gekjh vfHk/kkj.kk,a

i.e., ¼7-41½ y dk x ij izrhixeu dk lehdj.k gS vkSj ¼7-42½ x dk y ij
izrhixeu dk lehdj.k gSA ;|fi] vxj 2r 1 ls T;knk vkrk gS] rc gekjh
vfHk/kkj.kk xyr gS D;ksafd 2r dks ges'kk 0 vkSj 1 ds chp iM+uk pkfg,A bl
fLFkfr esa ge fu"d"kZ fudkysaxs fd ¼7-41½ x dk y ij izrhixeu dk lehdj.k gS
vkSj ¼7-42½ y dk x ij izrhixeu dk lehdj.k gSA

mnkgj.k 7-11% ,d f}pj lef"V dk izrhixeu dh js[kk,a gSa %

066108  yx …(*)

2141840  yx …(**)

x dk izlj.k 9 gSA Kkr djsa

(i) x vkSj y ds ek/; ewY;( (ii) x vkSj y ds chp lglEcU/k xq.kkad(
(iii) y dk izeki fopyuA

gy % (i) pw¡fd izrhixeu dh nksuksa js[kk,a ek/; ewY;ksa ls xqtjrh gSa] fcUnqq
),( yx dks fuf'pr :i ls lUrq"V djuk pkfg, (*) vkSj (**) blfy,] ge ikrs

gSa]

066108  yx …(1) vkSj 02141840  yx …(2)

¼1½ dks 5 ls xq.kk djus ij ge ikrs gSa 03305040  yx …(3)

¼3½ dks ¼2½ ls ?kVkus ij] ge ikrs gSa 17
32

54454432  yy

bls ¼1½ esa izfrLFkkfir djus ij] ge ikrs gSa

13
8

10410466170806617108  xxx

blfy, ek/; ewY; fn, tkrs gSa % 17,13  yx

(ii) ge eku ysa fd (*) y dk x ij izrhixeu dh js[kk dk lehdj.k gS

vkSj (**) x dk y ij izrhixeu dh js[kk dk lehdj.k gSA

(*) dks iqu% fy[kdj] ge ikrs gSa
100
66

10
866810  xyxy

:. yxb y dk x ij izrhixeu dk xq.kkad gS
5
4

10
8


(**) dks iqu% fy[kdj] ge ikrs gSa
40

214
40
182141840  yxyx

:. xyb x dk y ij izrhixeu dk xq.kkad
40
18
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blfy,]
5
3

2525
9

40
18

10
82 

arxubbr yx

pw¡fd nksuksa izrhixeu xq.kkad ?kukRed gS] r dks fuf'pr :i ls ?kukRed
gksuk pkfg,A blfy,] ge ysrs gSa r = 0.6

(iii) gesa fn;k x;k gS % 32  xax 

ijUrq pw¡fd izeki fopyu ges'kk xSj&_.kkRed gksrk gS] ge ysrs gSa 3x

geas] 4
35

3
5
4

 yy
x
yrbyx 





fVIif.k;k¡% 1- ;g lR;kfir fd;k tk ldrk gS fd 13x vkSj 17y
dk ewY; tSlk (i) esa ik;k x;k nksuksa lehdj.kksa (*) vkSj (**) dks lUrq"V djrk
gSA bl izdkj ds la[;kRed iz'uksa esa] ;g fu;a=.k cjkcj iz;ksx dyk pkfg,%
mÙkj ds lgh gksus dks lqfuf'pr djus ds fy,A

2- vxj geus ifjdYiuk fd;k Fkk fd (*) x dk y ij izrhixeu dh js[kk
dk lehdj.k gS vkSj (**) y dk x ij izrhixeu dh js[kk dk lehdj.k gS] rc
(*) vkSj (**) dks iqu% fy[kdj ge Øe'k% ikrs gSa %

8
10

8
66

8
1066108  xybyxyx

18
40

18
214

18
402144018  yxbxyyy

78.2
9
25

18
40

8
102  yxxy bbr

ijUrq pw¡fd r2 ges'kk 0 vkSj 1 ds chp iM+rk gS] i.e., pw¡fd r2 1 ls c<+ ugha
ldrk gS] gekjh vfHk/kkj.kk fd (*) x dk y ij izrhixeu dk lehdj.k gS vkSj
(**) izrhixeu dk lehdj.k y dk x ij gS xyr gSA

mnkgj.k 7-12% ,d oxZ ds 100 Nk=ksa ds fy,] lkaf[;dh ds vad (X) dk
izrhixeu lehdj.k dkelZ ds vad (Y) ij 018053  xY gS dkWelZ esa
ek/; vad 50 gS vkSj lkaf[;dh esa vadksa dk izlj.k dkWelZ dks vad ds izlj.k
dk 4/a gSA lkaf[;dh dk ek/; vad Kkr djsa vkSj nks fo"k;ksa ds vadksa ds chp
lglEcU/k dk xq.kkadA

gy% eku ysa X lkaf[;dh ds vad dks |ksfrr djrk gS vkSj Y dkWelZ esa vad
dks |ksfrr djrk gSA lkekU; ladsrk{kjksa esa gesa fn;k x;k gS %

2
3

4
9

9
4;50100 22 

x
yyxYx


 …(*)

X dk Y ij izrhixeu dh js[kk nh tkrh gS %
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56
5
318035018053  XXYXXY …(**)

pw¡fd izrhixeu dh js[kk fcUnqq ),( YX ls xqtjrh gS] ge (**) ls ikrs gSa

6636)50(
5
336

5
3

 YX [(*) ls]

blfy,] lkaf[;dh esa ek/; vad 66 gSaA

(**) ls] X dk Y ij izrhixeu dk xq.kkad fn;k tkrk gS

9.0
2
3

5
3

5
3

5
3


x
yr

y
xrbXY 



 [(*) ls]

blfy,] lkaf[;dh vkSj dkWelZ ds vadksa ds chp lglEcU/k xq.kkad r gS =
0.9.

mnkgj.k 7-13 vxj izrhixeu dh nks js[kk,a gSa %

03054  yx vkSj 0107920  yx

buesa ls dkSu x dk y ij izrhixeu dh js[kk gS] vkSj y dk x ijA

xy vkSj y Kkr djsa tc 3x

gy% gesa izrhixeu dh js[kk,a nh tkrh gSa

03054  yx …(i) vkSj 0107920  yx …(ii)

eku ysa (i) x dk y ij izrhixeu dh js[kk dk lehdj.k gS vkSj (ii) y dk x
ij izrhixeu dh js[kk dk lehdj.k gSA

(i) ls] ge ikrs gSa
4
5

4
30

4
5

 xybyx

(ii) ls] ge ikrs gSa
9
20

9
107

9
20

 xybxy

:. 7778.2
9
5

9
202  xyyx bbr

pw¡fd ,12 r gekjh vfHk/kkj.kk xyr gSA [ gesa ges'kk 10 2  r ]

blfy,] (i) y dk x ij izrhixeu dh js[kk gS vkSj (ii) x dk y ij
izrhixeu dh js[kk gS

(i) dks iqu% fy[kus ij] ge ikrs gS a% 6
5
43045  xyxy

5
4

 xyb
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(ii) dks iqu% fy[kus ij] ge ikrs gSa %
20

107
20
910920  yxyx

20
9

 xyb

:. 6.036.036.0
20
9

5
42  rbbr xyyx

pw¡fd nksuksa izrhixeu xq.kkad ?kukRed gS] r dks fuf'pr :i ls ?kukRed
gksuk pkfg,A

blfy, ge ysrs gSa 6.0 xyr 

gesa fn;k x;k gS] 3x

gesa] 4
6.0

3
5
4





r

xb
y

x
yrb yx

yx







mnkgj.k 7-14% fuEufyf[kr ifj.kkeksa ij leh{kk djsa tks fn, lead ls
izkIr dh xbZ gS %

,d f}pj forj.k ds fy, %

(i) izrhixeu dk xq.kkad Y dk X ij 4-2 gS vkSj izrhixeu dk xq.kkad X
dk Y ij 0-50 gS

(ii) 4.2yxb vkSj 4.0xyb

gy% (i) gesa fn;k x;k gS fd % 2.4yxb vkSj 5.0xyb

gesa] 110.25.02.42  xyyx bbr

ijUrq ge tkurs gSa r la[;kRed eku esa 1 ls c<+ ugha ldrk gS] i.e.,

111 2  rr

blfy, fn;k x;k oDrO; xyr gSA

(ii) 4.2yxb vkSj ,4.0xyb laHko ugha gS] pw¡fd nksuksa izrhixeu xq.kkadksa

dks ,d gh fpUg fuf'pr :i ls gksuk pkfg,A

7-7 ,d izkDdyu dk izeki foHkze (Standard Error
of an Estimate)

izrhixeu lehdj.k gesa leFkZrk iznku djrs gSa izkDdfyr ¼iwokZuqeku½ djus esa
fuHkZj pj dk ewY; fdlh Lora= pj ds fn, x, ewY; ds fy,A bl rjg ls
izkir izkDdyu] ;|fi] iw.kZ ugha gksrs gSaA bl rjg ls izkIr izrhixeu
lehdj.kksa ls izkDdyuksa dh lw{erk dh eki izkDdyu ds izeki foHkze (S.E.) ls
nh tkrh gSA izeki foHkze 'kCn gS tks ln'̀k gS izeki fopyu ds ¼tks eki gS
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forj.k ds ek/; ds pkjksa rjQ izs{k.kksa ds fopyuksa ds½ vkSj gesa izrhixeu dh
js[kkvksa ds pkjksa vksj izs{k.kksa ds fo{ksi dh eki nsrh gSA blfy,]

Syx y dk izkDdyu dk izeki foHkze fn, x ds fy, 2)(1 yey
N



tgk¡ Ye y dk izkDdfyr ewY; gS x ds fn, x, ewY; ds fy, tks izrhixeu
dh js[kk ls izkIr dh tkrh gS y dk x ij vkSj N fn, tksM+ksa dh la[;k gS izs{k.kksa
dkA

mlh rjg Sxy x dk izkDdfyr dk izeki foHkze fn, x ds fy,

2)(1 XeX
N

 …(7.47)

izkDdyuksa dk izeki foHkze dh x.kuk mi;qZDr lw= ls dkQh tfVy gS
D;ksfd blesa okafNr gS izkDdyuksa ds foHkze YeY  izR;sd y ds fy, x.kuk
djukA ;|fi cgqr lqfo/kktud lw= la[;kRed x.kukvksa ds fy, uhps fn;k
x;k gS

2/12 )1( rySyx  …(7.48)

2/12 )1( rxSxy  …(7.49)

tgk¡ rxyr 

lglEcU/k xq.kkad gS nks pjksa x vkSj y ds chp

mnkgj.k 7-15% ,d cNM+s dk otu lkIrkfgd vUrjky esa fy;k x;k uhps
fn;k x;k gS %

mez ¼lewg esa½% 1 2 3 4 5 6 7 8 9 10

otu ¼ikSaM esa½% 52.5 58.7 65.0 70.2 75.4 81.1 87.2 95.5 102.2 108.4

(i) bl lead dks ,d mi;qDr jSf[kd izrhixeu lehdj.k nsa U;wure
oxZ jhfr }kjkA

(ii) vkSlr of̀) ij izfr lIrkg ifjdfyr djsaA

(iii) cNM+s ds otu dk izkDdyu 13 lIrkg dh mez ij ifjdfyr djsaA

(iv) cNM+ ds otu dk izkDdyu Øe'k% 1] 2 - - - -10 lIrkgksa rd djsa
(i) esa izkIr izrhixeu lehdj.k dk iz;ksx djsaA

(v) izR;sd fLFkfr esa =qfV ¼foHkze e½ fudkysa (iv) esa izkir izkDdfyr ewY;ksa
ds fy, rkfd 0e

(vi) izkDdyu dk izeki foHkze Hkh izkIr djsaA



jSf[kd izrhixeu
¼lekJ;.k½ fo'ys"k.k

391

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

gy%

x
(1)

y
(2)

x2

(3)
xy
(4)

73.45Ye

x16.6
(5)

yeye 

(6)

2)( YeY 

(7)

1
2
3
4
5
6
7
8
9
10

52.5
58.7
65.0
70.2
75.4
81.1
87.2
95.5

102.2
108.4

1
4
9

16
25
36
49
64
81
100

52.5
117.4
195.0
280.8
377.0
486.6
610.4
264.0
919.8

1084.0

51.89
58.05
64.21
70.37
76.53
82.69
88.85
95.01

101.17
107.33

0.61
0.65

–0.79
–0.17
–1.13
–1.59
–1.65
0.49
1.03
1.07

0.3721
0.4225
0.6241
0.0289
0.2769
2.5281
2.7225
0.2401
1.0609
1.1449

 x=55  y=796.2  x2=385  xy=9876  (Y-Ye)
=0.1

 (Y-
Ye)2

=10.421

(i) ge fopkj djsa y dk x ij izrhixeu lehdj.k ij] viz.

bxay  …(*)

fu;rkad 'a' vkSj 'y' fn, tkrs gSa %

222

3

)55(58510
5.488755255.796385

)(
))(())((










xxn
yxyxa

73.45
825

5.37724
30253850

5.268812306537







222 )55(38510
2.96555.488710

)(
))((









xxn

yxxynb

16.6
825
5084

30253850
4379148875





a vkSj b ds bu ewY;ksa dks (*) esa izfrLFkkfir dj] y dk x ij
izrhixeu dh js[kk dk lehdj.k gks tkrk gS %

xy 16.673.45  …(**)

(ii) cNM+s dk otu 1] 2] 3 - - - -lIrkgksa ds ckn tSlk izrhixeu
lehdj.k (*) ls fn;k tkrk gS gSa % bababa 3,2,  - - -
blfy,] vkSlr of̀) nj izfr lIrkg b ikSaM gSa] i.e., 7.16 ikSaM
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(iii) 13 lIrkg dh mez esa cNM+s dk izkDdfyr otu izkIr fd;k tkrk gS
x = 14 (**) esa j[kdj vkSj fn;k tkrk gS %

81.12508.8073.451316.673.45)ˆ( 13 xY ikSaM

(iv) izrhixeu lehdj.k ls] gesa]

tc ;89.5116.673.45,1  yex

tc 05.58216.673.45,2  yex

vkSj vkxsA ;s izkDdfyr ewY; (Ye) x ds fofHkUu ewY;ksa ds fy, 1 ls
10 rd ifjdyu rkfydk ds LraHk 5 esa fn;k x;k gSA

(v) izkDdyuksa dk foHkze ;k vo'ks"k fn, tkrs gSa %

e = y – ye [LraHk (2) ds ewY; LraHk (5) ds ewY; ifjdyu lkj.kh ds]
vkSj LraHk (16) esa fn, x, gSa ifjdyu rkfydk dsA ge lkj.kh ls
ikrs gSa fd %

1.054.464.4)(  eyye

uksV % geus ik;k gksrk 0e ;|fi bl fLFkfr es a;g 'kwU;
ugha gSA vUrj dh otg fu;rkad a vkSj b dks nks n'keyo vadksa rd
iw.kk±fdr fd;k tkrk gSA

(vi) y ds izkDdyu dk izeki foHkze ¼fdlh fn, x, x ds fy,½] i.e., < yx
fn;k tkrk gS

02.1421.1
10
421.10)(1 2  yey

n
Syx

mnkgj.k 7-16% ,d va'kr% cckZn fjdkMZ esa] ,d f}pj lead (X,Y) ls nks
izrhixeu dh js[kkvksa ds izkDdyu ds fy,] fuEufyf[kr ifj.kke miyC/k Fks %

Y dk X ij izrhixeu dk xq.kkad = – 1.6

X dk Y ij izrhixeu dk xq.kkad = – 0.4

Y dk X ij izeki foHkze dk izkDdyu = – 3

Kkr djsa %

(i) X vkSj Y ds chp lg&llEcU/k dk xq.kkad

(ii) izeki fopyu  x vkSj  y

(iii) X dk Y ij izeki foHkze dk izkDdyu

gy% lkekU; ladsrk{kjksa esa] gesa fn;k x;k gS %

3;4.0;6.1  yxxyyx bb …(1)
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(i) lglEcU/k dk xq.kkad ),( YXrr  fn;k tkrk gS %

8.064.064.0)4.0()6.1(2  rbbr xyyx

pw¡fd izrhixeu xq.kkad xq.kkRed gSa] r Hkh xq.kkRed gSA

8.0r …(2)

(ii) Y dk X ij izeki foHkze dk izkDdyu fn;k tkrk gS

2/12
2/12

)1(
)1(

r
S

yryS yx
yx 



5
6.0

3
36.0

3
64.01

3



 y [(1) vkSj (2) ls] …(3)

vkSj]
yx

yx b
yrx

x
yrb 






5.2
6.1

5)8.0(





 x [(1), (2) vkSj (3) ls]

(iii) X dk Y ij izeki foHkze dk izkDdyu fn;k tkrk gS %

5.16.05.2)64.01(5.2)1( 2/12/12  rxSxy

7-8 ,d f}pj vko`fÙk lkj.kh ds fy, izrhixeu
lehdj.kksa (Regression Equations for a
Bivariate Frequency Table)

,d vkof̀Ùk rkfydk ds fy, lglEcU/k xq.kkad dh x.kuk lkekU;r% lglEcU/k
rkfydk ds uke ls tkuh tkrh gS] v/;k; 8 esa of.kZr dh xbZ gSA r dk
ifjdyu lac) gksrk gS yxyx  ,,, dh x.kuk lsA pw¡fd nks izrhixeu dh
js[kkvksa dk lehdj.k] viz., y dk x ij izrhixeu dh js[kk] vkSj y ij x gSa Øe'k%

)()( xx
x
yrxxbyy yx 






)()( yy
y
xryybxx xy 






lehdj.kksa dks izkir djus dk ifjdyu feyk tqykdj ,d leku
gksxhA ;|fi] ;gk¡ voyksfdr fd;k tk ldrk gS fd izrhixeu xq.kkad bxy vkSj
bxy ewy fcUnqq ds ifjorZu ls Lora= gSa ijUrq ekiØe ls ugha i.e., vxj ge ysa

h
axU 

 vkSj
k

byV 
 ( rc vuxy b

h
kb  vkSj uvxy b

k
hb 
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bl fcUnqq dks /;ku esa j[kuk gS izrhixeu xq.kkadksa dk x.ku djus esaA ge
yksx rduhd dk o.kZu mnkgj.kksa dh lgk;rk ls djsaxsA

mnkgj.k 7-17% fuEufyf[kr rkfydk uo fookfgr tksM+ksa dk mez ¼o"kks± esa½
ifr vkSj ifRu;ksa dk nsrh gSA nks izrhixeu js[kk,a Kkr djsaA izkDdfyr Hkh djsaA

(i) ifr dh mez tc iRuh 20 dh gS vkSj (b) iRuh dh mez tc ifr 30 dk
gSA

iRuh dh mez ifr dh mez
20-25 25-30 30-35 dqy

16-20
20-24
24-28

9
6
-

14
11
-

-
3
7

23
20
7

dqy 15 25 10 50

gy% ekusa ge ifr;ksa dh mez ¼o"kks± esa½ pj X ls vkSj iRuh dh mez pj Y ls
|ksfrr djsaA eku ysa x vkSj y laxr oxks± Øe'k% X vkSj Y Jsf.k;ksa ds e/;eku
dks |ksfrr djrk gSA vxj ge ysa]

4

22
;

5

5.27 











y

K

By
v

x

h

Ax
u

izrhixeu lehdj.kksa ds fy, ifjdyu

nks izrhixeu dh js[kkvksa dh x.ku ds fy, lkj.kh ij nh xbZ gS

1.0
50

5








N

fu
u

275.05.27)1.0(55.27  xuhAx

32.0
50

16








N

fv
v

72.2228.122)32.0(422  xvkBy
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251250

80800

5

4 7235.0
1244

720

4

5


4702.0
1225

720

5

4


y dk x ij izrhixeu lehdj.k x dk y ij izrhixeu lehdj.k

0246.84702.0
6954.1272.204702.0

6954.124702.0
)27(4702.072.20

)(









x
xy

x
xy

xxbyxyy

009.127235.0
991.14000.277235.0

991.147235.0
)72.20(7235.027

)(









yx
yx

y
yx

yybxyxx

blfy,] iRuh (y) dh lcls
laHkkfor mez tc ifr (x) dh mez
30 o"kZ gS nh tkrh gSA

blfy,] ifr (x) dh lcls laHkkfor mez
tc iRuh (y) dh mez 20 o"kZ gS nh tkrh
gSA

1306.22
0246.81060.14

0246.8304702.0




y

22 o"kZ ¼yxHkx½
479.26

009.12470.14
009.12207235.0




x

5.26 o"kZ ¼yxHkx½

izkDdyu ds izeki foHkze dh x.kuk

0.340.72350.4702b.bγ

2.8235.27
50
41244

50
4

16)(3050
50
4v)(ΣvΣ

3.5
10
35

10
12255)(2550

50
5u)(ΣuΣ

xyyx
2

222

222









ffN
N
ky

ffN
N
hx

y ds izeki foeze dk izkDdyu ¼fn,
x ds fy,½

x ds izeki foHkze dk izkDdyu ¼fn,
y ds fy,½

2\12/12 )34.01(82.2)1(  ryyxS 2\12/12 )34.01(5.3)1(  rxxyS

= 2.82 × 8.124

=22.91

= 3.5 × 8.124

= 28.434
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7-9 lglEcU/k fo'ys"k.k Vs. izrhixeu fo'ys"k.k
(Correlation Analysis Vs. Regression Analysis )

1- lglEcU/k dk 'kkfCnd vFkZ nks ;k vf/kd pjksa ds chp lEcU/k gS tks
lgkuqHkwfr esa ifjofrZr gksrh gS blfy, ,d esa ifjorZu izo`Ùk djrh gS nwljs esa
laxr ifjorZu dkA nwljh rjQ] izrhixeu dk vFkZ gS ihNs ykSVuk ;k vkSlr
dh vksj ykSVuk vkSj ;g xf.krh; eki gS tks nks pjksa ds chp vkSlr lEcU/k dks
vfHkO;Dr djrh gSA

2- nks pjksa x vkSj y ds chp lglEcU/k xq.kkad ‘rxy’ nks pjksa ds chp jSf[kd
lEcU/kksa dh fn'kk vkSj Lrj dh eki gS tks ikjLifjd gSA ;g leferh; gS] i.e.,
ryx = rxy vkSj ;g fujFkZd gS fd dkSu x vkSj y fuHkZj pj gS vkSj dkSu Lora=
pjA

izrhixeu fo'ys"k.k nks pjksa ds chp Qyud lEcU/k dks LFkkfir djus dk
y{; djrh gS vkSj rc bl lEcU/k dk iz;ksx dj fuHkZj pj dk fdlh Lora=
pj ds fn, eku ds fy, iwokZuqeku ;k izkDdyu djrh gSA ;g pj ds izdf̀r dks
Hkh mtkxj djrh gSS] i.e., dkSu fuHkZj pj gS vkSj dkSu Lora= pjA izrhixeu
xq.kkad x vkSj y esa leferh; ugha gSa S] i.e., byx ≠ bxyA

3- lglEcU/k dks t:jr ugha v/;;uk/khu pjksa ds chp dk;Z&dkj.k lEcU/kksa
dks ekuus dkA ;|fi izrhixeu fo'ys"k.k Li"V :i ls nks pjksa ds chp
dk;Z&dkj.k lEcU/k funsZf'kr djrh gSA dk;Z ds laxr pj dks Lora= pj vkSj
dkj.k ds laxr pj dks fuHkZj pj fy;k tkrk gSA

4- lglEcU/k xq.kkad rxy x vkSj y ds jSf[kd lEcU/k dh vkisf{kd eki gS vkSj
eki dh bdkbZ;ksa ls Lora= gSA ;g ,d fo'kq) la[;k gS $1 ds chp iM+us
okyhA

nwljh rjQ] izrhixeu xq.kkad] byx vkSj bxy fu;r eki gSa tks pj y(x) ds
eku esa ifjorZu] x(y) ds eku esa bdkbZ ifjorZu ds fy, gksrh gS iznf'kZr djrh
gSA ,d ckj tc izrhixeu oØ dk Qyud :i tku fy;k tkrk gS] fuHkZj pj
dk eku izfrLFkkfir dj ge Lora= pj dk eku izkIr dj ldrs gSa vkSj ;g
eku pj ds eki dh bdkbZ;ksa esa gksaxsA

5- nks pjksa ds chp vlaosnh (Non-sense) lglEcU/k gks ldrk gS tks fo'kq)
la;ksxo'k gks ldrk gS ftldk dksbZ O;ogkfjd lanHkZ ugha gS] i.e., twrs ds
vkdkj vkSj O;fDr;ksa ds ,d lewg dh cqf) ds chp lglEcU/kA

6- lglEcU/k fo'ys"k.k flQZ pjksa ds chp jSf[kd lEcU/k rd lhfer gS vkSj
blfy,] bldk lhfer mi;ksx gSA izrhixeu fo'ys"k.k dk foLr̀r iz;ksx gS
D;ksafd ;g pjksa ds jSf[kd vkSj lkFk gh xSj&jSf[kd lEcU/k dk Hkh v/;;u
djrk gSA
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viuh izxfr tk¡fp, (Check Your Progress)

1- lglEcU/k xq.kkad vkSj izrhixeu xq.kkad ds chp dksbZ lEcU/k ugha gSA

¼d½ lgh ¼[k½ xyr

¼x½ rF;kRed ugha ¼?k½ buesa dksbZ ugha

2- nksuksa izrhixeu xq.kkad bdkbZ ls vf/kd ugha gks ldrsA

¼d½ lgh ¼[k½ xyr

¼x½ rF; ls ijs ¼?k½ buesa dksbZ ugha

3- vxj nks izrhixeu xq.kkadksa esa ,d xq.kkad bdkbZ ;s _________ gS rks
nwljk bdkbZ ls _________ gksxkA

¼d½ nqxquk] pkj xquk ¼[k½ vf/kd] de

¼x½ 2 xq.kk]
2
1
xq.kk ¼?k½ buesa dksbZ ugha

4- tc lglEcU/k xq.kkad $ gS] rc izrhixeu js[kk,a _________ gkasxhA

¼d½ yEcor] vlEc) ¼[k½ yEcor] lEc)

¼x½ {kSfrt] lfUuikrh ¼?k½ yEcor] lfUuikrh

5- ,d Nk= us nks izrhixeu js[kk,a izkIr dh 0752  yx vkSj
0823  yx D;k ;g lgh gSA

¼d½ lgh gS ¼[k½ xyr gS

¼x½ dg ugha ldrs ¼?k½ buesa dksbZ ugha

6- 8.0;5.0  rbxy vkSj y dk izlkj.k = 16 ds lkFk x dk izeki fopyu

cjkcj gS _________

¼d½ 2-5 ¼[k½ 6-4

¼x½ 10-0 ¼?k½ 25-6

7- fuEufyf[kr izrhixeu lehdj.kksa ls] x vkSj y Kkr djsaA
X ij YXYY ;502:  ij 01023:  XYX

¼d½ 60] 90 ¼[k½ 130] 45

¼x½ 65] 45 ¼?k½ 130] 90
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7-10 viuh izxfr tk¡fp, iz'uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼[k½

2- ¼d½

3- ¼[k½

4- ¼x½

5- ¼[k½

6- ¼d½

7- ¼?k½

7-11 lkjka'k (Summary)

iwokZuqeku ;k izkDdyu ,d cgqr cM+h leL;k gS ekuoh; fØ;k dykiksa ds
yxHkx lHkh {ks=ksa esaA ge yksx nSukuqfnuh ftanxh esa dbZ
vUrj&lEcfU/kr ?kVukvksa ls :c: gksrs gSA mnkgj.k dks fy,] ,d Qly dh
mit o"kkZ ij fuHkZj djrh gS] ,d mRikn dh dher ;k ewY; fuHkZj gS mRiknu
vkSj foKkiu [kpZ ij] ,d fo'ks"k mRikns dh ek¡x blds dher ij fuHkZj djrh
gS] ,d O;fDr dk [kpZ mldh vk; ij fuHkZj djrh gS] vkSj vkxsA izrhixeu
fo'ys"k.k ,d le; esa nks pjksa rd lhfer ljy izrhixeu dgykrh gSA ijUrq
cgqr ckj ,d fo'ks"k laof̀Ùk cgqfo/k dkjdksa ls izHkkfor gks ldrh gSA ,d le;
esa nks ;k vf/kd pjksa ds v/;;u ds fy, izrhixeu fo'ys"k.k cgqfo/k izrhixeu
dgykrk gSA

izrhixeu fo'ys"k.k esa nks izdkj ds pj gksrs gSaA og pj ftldk ewY;
izHkkfor gksrk gS ;k vuqeku yxk;k tkrk gS fuHkZj pj dgykrk gS vkSj og pj
tks ewY;ksa dks izHkkfor djrk gS vkSj iwokZuqeku ds fy, iz;qDr gksrh gS] Lora= pj
dgykrh gSA

jSf[kd vkSj xSj&jSf[kd izrhixeu% vxj fn;k x;k f}pj lead ,d
vkys[k i= ij [khapk tk,] fo{ksi fp= ij izkIr fcUnqqvksa] dekscs'k ,d oØ ds
pkjksa vksj la?kfur gksaxh] tks ^izrhixeu dk oØ* dgykrh gSA izrhixeu oØ
dk xf.krh; lehdj.k] lkekU;r% izrhixeu lehdj.k dgykrh gSa] gesa leFkZrk
iznku djrh gS v/;;u djus esa fuHkZj pj ds ewY; esa vkSl ifjorZu Lora= pj
ds fn, ewY; ds fy,A

vxj izrhixeu oØ ,d lh/kh js[kk gS] ge dgrs gSa fd v/;;uk/khu pjksa
ds chp jSf[kd lEcU/k gSaA bl izdkj ds oØ dk lehdj.k lh/kh js[kk dk
lehdj.k gS] i.e., x vkSj y esa izFke Lrj lehdj.kA jSf[kd izrhixeu dh fLFkfr
esa fuHkZj pj ds ewY; fu;r fujis{k ifjek.k esa c<+rs gSa Lora= pj ds ewY; esa
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bdkbZ ifjorZu lsA ;|fi] ;fn izrhixeu dk oØ lh/kh js[kk ugha gS] izrhixeu
oØh; ;k vkSj jSf[kd izrhixeu dgykrh gSA

izrhixeu dh js[kk,a& izrhixeu dh js[kk x dk y ij ,slh js[kk gS tks x
ds fdlh fof'k"V ewY; ds fy, y dk lcls mi;qDr izkDdfyr ewY; nsrh gSA

mlh rjg] x dk y ij izrhixeu dh js[kk ,slh js[kk gS tks y ds fdlh
fof'k"V ewY; ds fy, x dk lcls mi;qDr izkDdfyr ewY; nsrh gSA

in ^mi;qDr* dh O;k[;k U;wure oxZ ds fl)kUr ds vuqlkj gS ftlesa
vo'ks"kksa ds oxks± ds ;ksxQy dks U;wure djus ;k izkDdyu dh =qfV;ksa] i.e., pj
ds fn, izsf{kr ewY; vkSj fopyuksa ds chp vkSj muds laxr izkDdfyr ewY;ksa
tSlk mi;qDrrk dh js[kk ls fn;k tkrk gSA ge foHkzeksa ds oxks± ds ;ksxQy dks
U;wure dj ldrs gSa y-v{k ds lekukUrj ;k x-v{k ds lekukUrj igyk ¼i.e.,
foHkzeksa ds oxks± ds ;ksxQy dks U;wure djuk y-v{k ds lekukUrj½] y dk x ij
izrhixeu dh js[kk dk lehdj.k nsrh gS vkSj ckn dk viz. x-v{k ds lekukUrj
foHkzeksa ds oxks± ds ;ksxQy dks U;wure djuk x dk y ij izrhixeu dh js[kk dk
lehdj.k nsrh gSA

(i) y dk x ij izrhixeu dk lehdj.k

)(. xx
x
yryy 




(ii) x dk y ij izrhixeu dk lehdj.k

)(. yy
y
xrxx 




ges'kk nks izrhixeu js[kk,a gksrh gSa] ,d y dk x ij vkSj nwljk x dk y ijA

izrhixeu js[kkvksa ds chp dks.k] izrhixeu dk xq.kkad] izrhixeu xq.kkadksa
ij izes; bR;kfn bl v/;k; esa vPNh rjg of.kZr gS ftlds v/;;u ls jSf[kd
izrhixeu dk fo'ys"k.k le>k tk ldrk gSA

7-12 eq[; 'kCnkoyh (Key Terminology)

 jSf[kd izrhixeu ¼lekJ;.k½ fo'ys"k.k% Linear Regression Analysis

 izrhixeu dh js[kk,a% Linear of Regression

 izrhixeu dk xq.kkad% Coefficients of Regression

 ,d izkDdyu dk izeki foHkze% Standard error of an Estimate

 ,d f}pj vko`fÙk rkfydk ds fy, izrhixeu lehdj.k%
Regression Equations for a Bivariate Frequency Table
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7-13 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Questions and Exercises)

iz'uekyk 7-1

1- (a) izrhixeu dh ladYiuk dk o.kZu djsa vkSj bldh mi;ksfxrk dh vksj
bafxr djsa O;olkf;d leL;kvksa dks gy djus esaA

(b) fo{ksi fp= D;k gS\ mi;qDr fo{ksi fp= ds }kjk n'kkZ,a fofHkUu izdkj ds
lglEcU/k tks f}pj lead esa pjksa ds chp gksrs gSaA izrhixeu dh js[kk,a
D;k gS\ lglEcU/k fo'ys"k.k vkSj izrhixeu fo'ys"k.k ds chp fofHkUurk
ds eq[; fcUnqqvksa dks fy[ksaA

2- lglEcU/k vkSj izrhixeu fo'ys"k.k ds chp izHksn djsa vkSj vkfFkZd
xfrfof/k;ksa esa izrhixeu fo'ys"k.k dh mi;ksfxrk funsZf'kr djsaA

3- (a) izrhixeu fo'ys"k.k D;k gS\ ;g dSls lglEcU/k ls fHkUu gS\ D;ksa]
lkekU;r% nks izrhixeu ds lehdj.k gksrs gSa\

(b) vki izrhixeu ls D;k le>rs gSa\ D;ksa nks izrhixeu js[kk,a gksrh gSa
f}pj Js.kh dh fLFkfr esa\

(c) fuEufyf[kr dh leh{kk djsa %

^^izrhixeu lehdj.k vuqRØe.kh; gS** (Irreversible)

4- jSf[kd izrhixeu D;k gS\ D;ksa] lkekU;r%] nks izrhixeu js[kk,a gksrh gSa\ os
dx laikrh gksrs gSa\ vkfFkZd vUos"k.k esa izrhixeu lehdj.kksa ds iz;ksx dk
o.kZu djsaA

5- (a) ;g dgk tkrk gS fd izrhixeu lehdj.k vuqRØe.kh; gSa ftldk vFkZ
gS fd vki x dk y ij izrhixeu lehdj.k ls y dk x ij
lehdj.kugha izkIr dj ldrsA bl oDrO; dh U;wure oxZ ds fl)kUr
ds fof'k"V] foospuk djrs gq, vkSfpR; fl) djsaA

(b) in ^izrhixeu* dk o.kZu djsaA D;ksa] lkekU;r% ge nks izrhixeu js[kk,a
ysrs gSa] dc izrhxeu dh js[kk,a gksrh gSa (i) ,d nwljs ds yEcor vkSj
(ii) laikrh\

6- nks izrhixeu dh js[kkvksa ds chp dk dks.k D;k gS\ js[kkvksa dh izdf̀r dh
foospuk fuEufyf[kr fof'k"V fLFkfr;ksa dh djsa %

(i) 1r (ii) 0r

7- lglEcU/k vkSj izrhixeu xq.kkadksa ds chp D;k vUrj gS\ D;k lglEcU/k
xq.kkad dh x.kuk izrhixeu xq.kkadksa ls gks ldrh gS\ vxj gk¡] gS\

8- (a) izrhixeu xq.kkadksa dks ifjHkkf"kr djsaA os dkSu lh lwpuk,a miyC/k
djokrh gSa\
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(b) eku ysa yxb vkSj xyb Øe'k% Y dk X ij vkSj X ckn Y ij izrhixeu

ds xq.kkadksa dh izrhd gSa] bls n'kkZ,a %

yxxyxy bb 

9- x vkSj y ds fuEufyf[kr fn, ewY;ksa ds fy, %

x: 3 5 6 8 9 11

y: 2 3 4 6 5 8

izrhixeu ds lehdj.k dks Kkr djsa

(i) x ij y vkSj (ii) y ij x

ifj.kkeksa dh O;k[;k djsaA

10- uhps fn, x;s lead ds fy, nks izrhixeu dh js[kkvksa dk lehdj.k izkIr
djsa %

X: 1 2 3 4 5 6 7 8 9

Y: 9 8 10 12 11 13 14 16 15

11- ifr dh mez vkSj iRuh dh mez dh fuEufyf[kr lead ls] nks izrhixeu dh
js[kk,a cuk,a vkSj ifr dh mez tc iRuh dh mez 16 o"kZ gS ifjdfyr djsaA

ifr dh mez% 36 23 27 28 28 29 31 31 33 35

iRuh dh mez% 29 18 20 22 27 21 29 27 29 28

12- 8 Nk=ksa }kjk xf.kr vkSj lkaf[;dh esa izkir vad fuEufyf[kr gSaA x.kfr esa
vadksa ij lkaf[;dh esa vadksa dh izrhixeu js[kk Jjr djsaA

xf.kr esa vad (x): 50 40 60 46 50 48 59 47

lkaf[;dh esa vad (y): 30 37 42 32 35 45 50 35

13- fuEufyf[kr lead e'khu vkijsVjksa vkSj muds izn'kZu jsfVax nsrh gS tks izfr
100 VqdM+ksa ij vPNs iqtks ± dh la[;k gS %

vkijsVj: 1 2 3 4 5 6 7 8

vuqHko ¼o"kks± esa½ (X): 16 12 18 4 3 10 5 12

izn'kZu jsfVax (Y): 87 88 89 68 78 80 75 83

izn'kZu jsfVax dk vuqHko ij izrhixeu js[kk ifjdfyr djsa vkSj laHkkfor
izn'kZu izkDdfyr djsa vxj fdlh vkWijsVj dks 7 o"kZ dk vuqHko gSA

14- vkidks lead [kjhn vkSj fcØh ls lacaf/kr fn, x;s gSaA nks izrhixeu
lehdj.k izkIr djsa U;wure oxZ jhfr }kjk vkSj laHkkfor fcØh izkDdfyr djsa
tc [kjhn 100 gksA
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[kjhn% 62 72 98 76 81 56 76 92 88 49

fcØh% 112 124 131 117 132 96 120 136 97 85

15- firk vkSj iq=ksa dh Å¡pkbZ fuEufyf[kr rkfydk esa nh xbZ gSA izrhixeu dh
nks js[kk,a izkIr djsa vkSj iq= dh izR;kf'kr vkSlr Å¡pkbZ izkDdfyr djsa tc
firk dh Å¡pkbZ 67-5 b±p gSA

firk dh Å¡pkbZ ¼b±pksa esa½% 65 66 67 67 68 69 71 73

iq= dh Å¡pkbZ ¼b±pksa esa½% 67 68 64 68 72 70 69 70

16- fuEufyf[kr rkfydk 10 vkSlrksa dh mez vkSj CyMisz'kj nsrh gS

mez (X): 56 42 36 47 49 42 60 72 63 55

CyM&izs'kj (Y): 147 125 118 128 145 140 155 160 147 150

(i) X vkSj Y ds chp lglEcU/k xq.kkad Kkr djsaA

(ii) Y vkSj X ij U;wure oxZ izrhixeu lehdj.k fu/kkZfjr djsaA

(iii),d vkSlr dk CyMizs'kj vkdfyr djsa ftldh mez 45 o"kZ gSA

17- nks ttksa P vkSj Q ds iSuy us lkr ukVd izn'kZuksa dks xzsM fn;k
Lora= :i ls vad tks fuEufyf[kr gSa

izn'kZu% 1 2 3 4 5 6 7

P }kjk vad% 46 42 44 40 43 41 45

Q }kjk vad% 40 38 36 35 39 37 41

vkBok¡ izn'kZu] ftls tt Q ugha ns[k ik,] tt P }kjk mls 37 vad iznku
fd, x,A vxj tt Q Hkh mifLFkr gksrs] fdrus vadksa dh izR;k'kk
muds }kjk vk¡Bosa izn'kZu ij fn;k tkrk\

18- fuEufyf[kr lead ,d f'k'kq dk thou ds izFke Ng eghus esa lkekU; otu
nsrk gS %

mez eghus esa% 0 2 3 5 6
otu ikSaM esa% 5 7 8 10 12

,d cPps dk otu 4 eghus mez ij vkdfyr djsaA

19- fn, fuEufyf[kr lead ls] y dk x ij izrhixeu xq.kkad dh x.kuk djsaA
ifj.kke dh O;k[;k djsaA

X% 1 2 3 4 5
Y: 1 3 4 6 6
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20- uhps fn, x;s lead ls nks izrhixeu xq.kkadksa dh x.kuk djsa vkSj r
¼lglEcU/k xq.kkad½ dk eku Kkr djsa bldk iz;ksx dj %

X: 7 4 8 6 5
Y: 6 5 9 8 2

21- vkidks fuEufyf[kr lead fn, x, gSa %

x y

lekUrj ek/; 36 85
izeki fopyu 11 8
x vkSj y ds chp lglEcU/k xq.kkad = 0.66
(i) nks izrhixeu lehjd.kksa dks izkIr djsa] (ii) x dk eku izkDdfyr djs

tc y = 75

22- nh xbZ lwpuk % X dk ;ksx = 5, ; Y dk ;ksx = 4

X ds ek/; ls fopyuksa ds oxks± dk ;ksx = 40

Y ds ek/; ls fopyuksa ds oxks± dk ;ksx = 50

X vkSj Y ds ek/;ksa ls fopyuksa ds xq.kuQyksa dk ;ksx = 32

izs{k.kksa ds tksM+ksa dh la[;k = 10

ifjdfyr djsa %

(i) Y dk X ij izrhixeu xq.kkad 5] (ii) X dk Y ij izrhixeu xq.kkad

(iii) dkyZ fi;lZu dk lglEcU/k dk xq.kkad

23- nks pjksa x vkSj y ds ewY;ksa ij fuEufyf[kr lwpuk ls] nks izrhixeu js[kk,a
vkSj lglEcU/k xq.kkad Kkr djsa %

  200  ,410  ,240  ,40  ,20  ,10 22  xyyxyxn

24- fuEufyf[kr ifj.kkeksa ls lglEcU/k xq.kkad ifjdfyr djsa %

  )31(  ,162)35(  ,310  ,350  ,10 22  YxYXN
92)3135(  ,222  yx

Y dk X ij izrhixeu js[kk Hkh fudkysaA

25- f}pj lead ds fy,] vkidks fuEufyf[kr fn;k x;k gS %

483)58(,3086)56(,9)58(;46)58( 22  YXYX
1095)58)(58(  YX

izs{k.kksa ds tksM+ksa dh la[;k 7 gSA vkils okafNr gS nks izrhixeu lehdj.kksa
dks fu/kkZfjr djuk rFkk X vkSj Y ds chp lglEcU/k xq.kkad dksA
ladsru % ekuk 58,58  YVXU
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rc gesa fn;k x;k gS 22 ,,, VUVU  vkSj UV

UVYX bbVYUX  ;58;58 vkSj UVXY bb 

26- ,d f}pj lead ds fy, X dk ek/; ewY; 20 gS vkSj Y dk ek/; ewY; 45
gSA Y dk X ij izrhixeu xq.kkad 4 gS vkSj X dk Y ij Y9 gSA fudkysa

(i) lglEcU/k dk xq.kkad
(ii) X dk izeki fopyu vxj Y dk izeki fopyu 12 gSA
(iii) izrhixeu js[kkvksa ds lehdj.kksa dks Hkh fy[ksaA

27- fuEufyf[kr ifj.kkeksa ls] nks izrhixeu lehdj.kksa dks izkIr djsa vkSj Qly
dh mit izkDdfyr djsa tc o"kks± 22 ls-eh- gksrh gS] vkSj o"kkZ tc mit
600 fd-xzk- gSA

mit fd-xzk- esa o"kkZ ls-eh- esa
(X) (Y)

ek/; 508-4 26-7
S.D.¼iz-fo-½ 36-8 4-6
mit vkSj o"kkZ ds chp lglEcU/k dk xq.kkad 0-52 gSA

28- ,d losZ{k.k lapkfyr fd;k x;k ij [kpZ (X) vkSj Hkkstu vkSj euksjatu (Y)
ij [kpZ ds chp lEcU/k dk v/;;u djus ds fy, vkSj fuEufyf[kr fu"d"kZ
izkIr gq,

ek/; izeki fopyu
vkokl ij [kpZ 173 #- 63-15
Hkkstu vkSj euksjatu ij [kpZ 47-8 #- 22-98 #-
lglEcU/k dk xq.kkad = + 0.57
X dk Y ij izrhixeu dk lehdj.k fy[ksa vkSj Hkkstu rFkk euksjatu ij
[kpZ dks izkDdfyr djsa] vxj vkokl ij [kpZ 200 #- gSA

29- ,d lglEcU/k ds v/;;u esa fuEufyf[kr ewY; izkIr gksrs gSa %

X Y

ek/; 65 67
izeki fopyu 2-5 3-5
lglEcU/k dk xq.kkad 0-8

nks izrhixeu lehdj.kksa dks Kkr djsa tks mi;qZDr ewY;ksa ls tqM+h gSaA

30- Y dk X ij izrhixeu xq.kkad Kkr djsa] vkSj X dk Y ij fuEufyf[kr
lead ds vk/kkj ij

,350,6   ,60   ,5   ,50  XYYYXX X dk izlj.k = 4; Y dk
izlj.k = 9
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31- nks pjksa X vkSj Y ds chp 12 tksM+s izs{k.kksa ls lglEcU/k xq.kkad fudkyus ds
Øe esa] fuEufyf[kr ifjdyu fd, x, %

344,285   ,5   ,670   ,30 2  XYYYXX
Øekuqlkj tk¡p ds Øe esa ;g ik;k x;k fd tksM+k (X = 11, Y = 4) xyr
dkWih fd;k x;k] lgh ewY; (X = 10, Y = 14) gSaA t:jh lglEcU/k cukus
ds ckn] Kkr djsa %
(a) nks izrhixeu xq.kkad ( (b) nks izrhixeu lehdj.k ( (c) lglEcU/k

xq.kkad

iz'uekyk&7-2

1- fn, x, nks izrhixeu dh js[kk,a] o.kZu djsa vki dSls Kkr djsaxs %

(i) ek/; ewY; ),( yx

(ii) izrhixeu xq.kkad byx vkSj bxy

(iii)lglEcU/k xq.kkad γxy,

(iv)izeki fopyuksa dk vuqikr  x/ y.

2- lglEcU/k fo'ys"k.k esa izkIr nks izrhixeu dh js[kkvksa ds lehdj.k uhps fn,
x, gSa %

2X = 8-3Y vkSj 2Y = 5-X

lglEcU/k xq.kkad dk ewY; izkIr djsaA

3- vkidks fuEufyf[kr lead miyC/k djok;k tkrk gS %

4x – 5y + 33 = 0 ; 20x – 9y – 107 = 0 ; izlj.k x = 9

ifjdfyr djsa%

(i) x vkSj y ds ek/; ewY;] (ii) y dk izeki fopyu] (iii) x vkSj y ds chp
lglEcU/k dk xq.kkad

4- fuEufyf[kr nks izrhixeu lehdj.kksa ls X vkSj Y ds ek/; ewY; ifjdfyr
djsa] vkSj X rFkk Y ds chp lglEcU/k dk xq.kkadA

4y – 5x = 0 vkSj 5y – x – 63 = 0

5- ,d f}pj forj.k dk izrhixeu dh js[kk,a fuEu gSa %

5x – 145 = – 10Y ; 14Y – 208 = – 8X

;fn fn;k x;k gS fd X dk izlj.k = 4A vkils okafNr gS X vkSj Y dk
ek/; ewY; fudkyuk] vkSj Y dk izeki fopyuA X vkSj Y ds chp
lglEcU/k dk xq.kkad Hkh Kkr djsaA

6- nks pjksa X vkSj Y ds izrhixeu lehdj.k fuEu gSa %

3X + 2Y = 26 ............(*) vkSj 6X + Y = 31 ............(**)
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Kkr djsa %

(i) X vkSj Y ds ek/;

(ii) X dk Y ij vkSj Y dk X ij izrhixeu xq.kkad

(iii) X vkSj Y ds chp lglEcU/k dk xq.kkad

(iv) Y dk lcls laHkkfor ewY; tc x = 5

(v) pjksa ds izlj.kksa dk vuqikr

7- izrhixeu js[kk,a nh xbZ gSa tSls % 3x + 2y = 25 vkSj 6x + y = 31, muds
izfrPNsnu fcUnqq Kkr djsa vkSj bldh O;k[;k djsaA x vkSj y ds chp
lglEcU/k xq.kkad Hkh Kkr djsaA

8- nks izrhixeu dh js[kk,a nh tkrh gSa

3x + 5y – 42 = 0 vkSj 2x + y – 80 = 0

y dk izDdyu izkIr djsa tc x = 10 vkSj x dk tc y = 20

9- nks pjksa ds chp nks izrhixeu js[kkvksa dk lehdj.k vfHkO;Dr fd;k tkrk gS

2x – 3y = 0 vkSj 4y – 5x – 8 = 0

(i) fpfUgr djsa bu nksuksa esa dkSu izrhixeu y dk x ij] vkSj x dk y ij
dgk tk,

(ii) x vkSj y Kkr djsa vkSj lglEcU/k xq.kkad (γ) lehdj.kksa lsA

10- ,d oxZ ds 50 Nk=ksa esa] lkaf[;dh ds vadksa (x) dk izrhixeu lehdj.k
ys[kk ds vadksa (y) ij % 3y – 5x + 180 = 0 gSA ys[kk esa ek/; vad 44 gS
vkSj lkaf[;dh esa vadksa dk izlj.k 9@16ok¡ gS ys[kk esa vadksa ds izlj.k dkA
lkaf[;dh ds ek/; vad vkSj nks fo"k;ksa ds vadksa ds chp lglEcU/k dk
xq.kkad Kkr djsaA

11- ,d oxZ ds 50 Nk=ksa ds fy,] lkaf[;dh esa vad (y) dk izrhixeu lehdj.k
ys[kk ds vadksa (x) ij 4y – 5x – 8 = 0 gSA ys[kk esa vkSlr vad 40 gSaA
izeki fopyu dk vuqikr :y :x gS 5%2A lkaf[;dh esa vkSlr vad Kkr
djsa vkSj nks fo"k;ksa ds chp lglEcU/k dk xq.kkadA

12- ,d ifjokj ds cpr (S) dk izrhixeu vk; (Y) ij vfHkO;Dr fd;k tk

ldrk gS tSls ,
m

y
aS  tgk¡ a vkSj m fu;rkad gSaA 100 ifjokjksa

ds ;knf̀PNd izfrn'kZ esa] cpr dk izlj.k ,d&pkSFkkbZ gS vk; ds izlj.k dk
vkSj lglEcU/k xq.kkad ik;k tkrk gSA 0-41 m dk izkDdyu izkIr djsaA

13- ,d izkDdyu ds izeki foHkze (S.E.) ls vki D;k le>rs gSa\ y ds
izkDdyu dk S.E. fn, x ds fy, vkSj x dk izkDdyu dk S.E. fn, y ds
fy,] vfHkO;fDr;k¡ nsa] x vkSj y ds chp jSf[kd lEcU/k ifjdfYir djsaA
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14- Y dk X ij jSf[kd izrhixeu dk izkDdyu ds izeki foHkze dh vfHk/kkj.kk
of.kZr djsaA D;k vki bls lglEcU/k xq.kkad ds Øe esa vfHkO;Dr dj ldrs
gSa\ Y dks X ls izkDdfyr djus dk izeki foHkze D;k gS vxj γ = 1 gks\

15- X dk Y ij izrhixeu lehdj.k vkSj Y dk X ij ¼t:jh ugha ml Øe
esa½ gSa %

10X + 3Y = 25 vkSj 6X + 5Y = 31 X dk izlj.k 4 gSA

Kkr djsa %

(i) X vkSj Y dk ek/;

(ii) X dk iwokZuqekfur ewY; tc Y = 1 gS vkSj Y dk iwokZuqekfur ewY;
tc X = 2 gSA

(iii) X vkSj Y ds chp lglEcU/k xq.kkad

(iv) Y dk X ij izrhixeu esa izkDdfyr dk izeki foHkze

16- ,d cM+s izfrn'kZ esa nks lglacaf/kr pjksa dk izeki fopyu  x vkSj  y
fn;k x;k gSA

(a) izeki foHkze D;k gS izkDdfyr djus esa y dks x ls vxj γ = 0 gks\

(b) fdl lhek rd =qfV de dh tk ldrh gS vxj γ dks c<+kdj 0-5 rd
dj fn;k tk,A

(c) izeki foHkze D;k gS izkDdfyr djus esa y dks x ls vxj γ = 1 gks\

17- fuEufyf[kr lead ls nks izrhixeu dh js[kk,a vkSj lglEcU/k xq.kkad
ifjdfyr djsa %

fcØh jktLo
¼yk[k #i;s½

foKkiu [kpZ

5&15 15&25 25&35 35&45

75&125
125&175
175&225
225&275

3
8
2
3

4
6
2
3

4
5
3
2

8
7
4
2

18- fn, x;s fuEufyf[kr lead ls nks izrhixeu dk xq.kkad vkSj dkyZ fi;lZu
dk lglEcU/k ds xq.kkad dh x.kuk djsaA

Y
X

0&20 20&40 40&60

10&25 10 5 3

25&40 4 40 8

40&55 6 9 15
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iz'uekyk&7-3

¼oLrqfu"B izdkj ds iz'u½
1- vxj nks izrhixeu xq.kkad 0-8 vkSj 1-2 gSa] D;k ewY; gksxk lglEcU/k

xq.kkad dk\
mÙkj % 0-9798

2- fn;k x;k byx = – 1.4 vkSj bxy = – 0.5, γxy ifjdfyr djsaA
mÙkj % γxy = 0.84

3- (a) fuEufyf[kr ij leh{kk izLrqr djsa %
,d f}pj forj.k ds fy,] y dk x ij izrhixeu dk xq.kkad 4-2 gS
vkSj x dk y ij izrhixeu dk xq.kkad 0-5 gSA

(b) vxj nks izrhixeu xq.kkad 0-8 vkSj 0-6 gSa] lglEcU/k ds xq.kkad dk
ewY; D;k gksxk\

(c) ,d Nk= us flxjsV ihus vkSj 'kjkc ihus ds chp lglEcU/k dk v/;;u
djrs oDr r dk eku = 2.46 ik;kA foospuk djsaA

(d) f}pj forj.k ds fy, % byx = 2.8 ; bxy = - 0.3 leh{kk djsa
4- bxy = 0.5, γ = 0.8 vkSj y dk izlj.k = 16 ds lkFk] x dk izeki fopyu

cjkcj gS----------------
(a) 2.5 (b) 6.4 (c) 10.0 (d) 25.6

5- fn, x, x dk y ij vkSj y dk x ij izrhixeu xq.kkad 0-85 vkSj 0-89 gSa]
lglEcU/k ds xq.kkad dk ewY; Kkr djsaA

6- fuEufyf[kr izrhixeu lehdj.kksa ls] x vkSj y Kkr djsaA

X ij Y : 2Y – X-50 = 0 ; Y ij X : 3Y – 2X – 10 = 0
7- ,d Nk= us nks izrhixeu js[kk,a izkIr dh

2x – 5y – 7 = 0 vkSj 3x + 2y – 8 = 0
D;k vki mlls lger gSa\

8- fuEufyf[kr oDrO; dh leh{kk djsa %
(i) X vkSj Y ds chp lglEcU/k xq.kkad (  xy) 0.90 gS vkSj izrhixeu

xq.kkad  xy –1 gSA

(ii) vxj nks izrhixeu dk xq.kkad _.kkRed gSa rc mudk lglEcU/k
/kukRed gSA

(iii)  xy = 0.9,  xy = 2.04,  yx = -3.2
9- izrhixeu fo'ys"k.k ds egRo dk laf{kIr fooj.k nsaA fuEufyf[kr ewY;ksa dh

O;k[;k djsa %
(i) lglEcU/k dk xq.ku&vk?kw.kZ xq.kkad 'kwU; gSA
(ii) Y dk X ij izrhixeu xq.kkad gS &1-75A
(iii) dksfV lglEcU/k dk xq.kkad = 1
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10- (i) “Y dk X ij vkSj X dk Y ij izrhixeu lehdj.k mRØe.kuh; gSa**
o.kZu djsaA

(ii) ^^,d lglEcU/k xq.kkad  = 0.8 lEcU/k n'kkZrh gS nqxquk utnhd  ds
= 0.4** leh{kk djsaA

(iii)^^lglEcU/k dk mPp Lrj dk Hkh vFkZ ugha gS fd nks lglacaf/kr pj ds
chp dk;Z vkSj dkj.k dk lEcU/k gS**] D;ksa\

7-14 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal vkSj fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta & S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamentals of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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bdkbZ&5

v/;k; 8 lwpdkad funsZ'kkad (Index Numbers)

Lakjpuk (Structure)

8-0 ifjp;
8-1 mÌs';
8-2 funsZ'kkad dh fo'ks"krk,¡
8-3 lwpdkadksa ds mi;ksx
8-4 lwpdkadksa ds izdkj
8-5 lwpdkad ds fuekZ.k esa leL;k,a
8-6 lwpdkad fofufeZr djus dh fof/k;k¡

8-6-1 ljy ¼vHkkfjr½ lkewfgd fof/k
8-6-2 Hkkfjr lewgu fof/k
8-6-3 ewY;kuqikr dk ljy vkSlr
8-6-4 ewY;kuqikrksa dk Hkkfjr vkSlr

8-7 lwpdkad lw=ksa dh laxfr dk ijh{k.k
8-7-1 bdkbZ ijh{k.k
8-7-2 le; mRØkE;rk ijh{k.k
8-7-3 vo;o ¼dkjd½ mRØkE;rk ijh{k.k
8-7-4 pØh; ijh{k.k

8-8 Jà[kyk lwpdkad ;k vk/kkj ls Jà[kykc) lwpdkad
8-8-1 J̀a[kyk vk/kkj lwpdkadksa dk mi;ksx
8-8-2 J̀a[kyk vk/kkj lwpdkadksa dh lhek,a

8-9 vk/kkj o"kZ ifjorZu] f'kjkscU/ku vkSj lwpdkad dk viLQhfr
8-9-1 vk/kkj ifjorZu
8-9-2 f'kjkscU/ku
8-9-3 lwpdkadksa dk viLQhfr

8-10 thou fuokZg lwpdkad
8-10-1 thou fuokZg lwpdkadksa ds fuekZ.k esa eq[; pj.k
8-10-2 thou fuokZg lwpdkadksa dk fuekZ.k
8-10-3 thou fuokZg lwpdkadksa ds mi;ksx

8-11 lwpdkadksa dh lhek,a
8-12 lkjka'k
8-13 eq[; 'kCnkoyh
8-14 Lo-ewY;kadu iz'u ,oa vH;kl
8-15 lgk;d ikB~; lkexzh
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8-0 ifjp; (Introduction)

lwpdkad funsZ'kd gSa tks fdlh nh vof/k esa ¼;k fof'k"V vof/k esa½ fdlh laof̀Ùk
ds Lrj esa vkisf{kd ifjorZu dks n'kkZrh gsa tks pkyw vof/k (Current Period)
dgykrh gS fdlh fu;r vof/k esa blds ewY; ds lkis{k] vk/kkj vof/k dgykrh
gS tks rqyuk ds fy, pquh tkrh gSA fopkjksa /khd laof̀Ùk ;k pj gks ldrh gS%

(i) dher fdlh fo'ks"k oLrq tSls& LVhy] llksuk] peM+k bR;kfn ;k
oLrqvksa ;k lewg tSls& miHkksDrk oLrq,a] vukt] nw/k vkSj nw/k mRikn]
Jàxkj lkexzh vkfnA

(ii) O;kikj dk foLrkj] QSDVjh mRikn] vkS|ksfxd ;k —f"k mRikn]
vk;kr ;k fu;kZr] LVkWd vkSj 'ks;j] ,d O;kikfjd ?kjkus dh fcØh vkSj
ykHk vkSj blh rjg vkxsA

(iii) ,d ns'k dh jk"Vªh; vk;] fofHkUu {ks=ksa es aosru dk Lo:i] cSad tek]
fons'k fofue; fjtoZ] ,d [kkl leqnk; ds yksxksa dk thou ;kiu dk
ewY;] oxZ ;k O;olk; vksj vkxsA

ifjHkk"kk% ^^lwpdkad lkaf[;dh; lk/ku gSa ftudh lajpuk ,d laof̀Ùk ds
Lrj esa vkisf{kd ifjorZu dks ekius ds fy, fd;k tkrk ¼pj ;k pjksa dk lewg½
le;] HkkSxksfyd LFkku ;k nwljs vfHky{k.kksa tSls vk;] O;olk; bR;kfn ds
lkis{kA** nwljs 'kCnksa esa] lwpdkad fo'ks"k izdkj dh nj] vuqikr] izfr'kr gSa tks
nks ;k vf/kd ifjfLFkfr;ksa esa fof'k"V ijUrq lacaf/kr pjksa ds lewg ds ifjek.k dk
lk/kkj.k Lrj nsrk gSA

mnkgj.k ds fy,] eku ysa gesa #fp gS miHkksDrk oLrqvksa dh dher ds Lrj
ds lkekU; ifjorZu ds v/;;u esa, i.e., eky ;k oLrq,a tks lket ds ,d fo'ks"k
oxZ ds yksxksa }kjk miHkksx fd;k tkrkA dgsa] fuEu vk; oxZ ;k e/;e vk;
oxZ ;k etnwj oxZ vkSj blh rjg Li"Vr% ;s ifjorZu izR;{k :i ls ekius ;ksX;
ugha gSa D;ksa\ fofHkUu oLrqvksa dh ewY; rkfydk fHkUu bdkbZ;ksa esa miyC/k gksrh gS,
e.g., vukt ¼pkoy] xsgwa] nky bR;kfn½ izfr fDoaVy ;k fd-xzk- esa lwphc) jgrh
gS] ikuh :- izfr xSyu] nw/k] isVªksy] fdjklu bR;kfn :- izfr yhVj] diM+s :-
izfr ehVj vkSj blh rjgA

vkxs] dqN oLrqvksa ds ewY; c<+us okys gks ldrs gSa tcfd nwljs ds ?kVus
okys nks vof/k;ksa ds njE;ku vkSj nj c<+us ;k ?kVus dh fofHkUu oLrqvksa dh
fHkUu gks ldrh gSA lwpdkad ,d lkaf[;dh lk/ku gS tks gesa ,d izfrfuf/k vad
rd igq¡pus esa leFkZ cukrk gS tks laof̀Ùk ¼miHkksDrk oLrq½ ds lkekU; ewY; Lrj
dks ,d foLrr̀ lewg ds fy, nsrh gSA

g~osymu ds vuqlkj]

^^lwpdkad ,d lkaf[;dh lk/ku gS lead ds visf{kd ifjorZu dks n'kkZus
dk tgk¡ okLrfod ifjorZu dh eki gksuk dfBu ;k vlEHko gSA**



lwpdkad funsZ'kkad

412

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

,Q-okbZ- ,toFkZ us lwpdkad dh ijaijkxr ifjHkk"kk fuEu izdkj ls dh gS%

lwpdkad vius fopj.k ls n'kkZrh gS ifjek.k esa ifjorZu dks gksuk rks vius
ifj'kq) eki ds izfr lqxzká gS uk gh O;ogkj eas izR;{k ewY; fu/kkZj.k esaA

8-1 mÌs'; (Objectives)

lwpdkad lkaf[;dh; lk/ku gSa ftudh lajpuk ,d laof̀Ùk ds Lrj esa vkisf{kd
ifjorZu dks ekius ds fy, fd;k tkrk gS ¼pj ;k pjksa dk lewg½ le;]
HkkSxksfyd LFkku ;k nwljs vfHky[k.kksa tSls vk;] O;olk; bR;kfn ds lkis{kA
nwljs 'kCnksa esa lwpdkad fo'ks"k izdkj dh nj] vuqikr] izfr'kr gSa tks nks ;k
vaf/kd ifjfLFkfr;ksa esa fof'k"V ijUrq lEcfU/kr pjksa ds lewg ds ifjek.k dk
lk/kkj.k Lrj nsrk gSA

;|fi okLrfodrk esa dherksa ds lkekU; Lrj dh v/;;u dh :ijs[kk cukus
esa ;k Øekuqlkj eqnzk ds Ø; 'kfDr] vktdy lwpdkad dk foLrr̀ iz;ksx fd;k
tkrk gS fofHkUu mÌs';ksa ds fy, vFkZ'kkL= esa] O;olk;] izca/ku bR;kfn vkSj
ifjek.kkRed lead ds mRiknu] mi;ksx] ykHk] dkfeZd vkSj foÙkh; ekeyksa
bR;kfn nks vof/k;ksa ds fy, LFkku bR;kfn dh laof̀Ùk ds Lrj esa ifjorZu dh
rqyuk ds fy,A okLro esa] eqf'dy ls la[;kRed eki dk dksbZ {ks= gS tgk¡
lwpdkad fufeZr ugha gSA os djhc lHkh foKkuksa es aiz;qDr gksrh gS& izkdf̀rd]
lkekftd vkSj 'kkjhfjdA

lwpdkad vFkZO;oLFkk dh uCt idM+us esa iz;qDr gksrs gSaA ;s funsZ'kkad ds rkSj
ij eqnzkLQhfr vkSj voLQhfr izof̀Ùk;ksa ds fy, gksus yxk gSA lwpdkad ;FkkZFkZ esa
gh ^vkfFkZd cSjksehVj* ;k vfFkZd fØ;kdyki dk cSjksehVj dgk tkrk gS tks
vkfFkZd ncko vkSj O;kikfjd xfrfof/k dks Hkkirk gSA

lwpdkadksa ds fuekZ.k esa fuEufyfkr fcanqvksa dk /;kuiwoZd v/;;u okafNr gSA

lwpdkadksa ds fuekZ.k esa fuEufyf[kr fcanqvksa dk /;kuiwoZd v/;;u okafNr gSA

lwpdkadksa dk mÌs';] oLrqvksa ;k enksa dk pquko] vk/kkj o"kZ dk pquko] iz;qDr
gksus okyh vkSlr dk izdkj] Hkkjr.k dk rjhdk] lw=ksa dk pquko bR;kfnA bl
iqLrd dk mÌs'; lwpdkad funsZ'kkadksa ds fuekZ.k esa mi;qDr xq.kksa dk Li"V
foospuk ls gSA

8-2 funsZ'kkad dh fo'ks"krk,¡ (Features of IndexNumbers)

1- la[;k }kjk O;Dr& funsZ'kkad lnSo gh la[;k esa O;Dr fd, tkrs gSa
vkSj ;g la[;k dsoy ,d gh gksrh gSA

2- ek/; ds :i esa izLrqr& lwpdkad ifjorZu dh dsUnzh; izof̀Ÿk dks
vkSlr :i esa izdV djrs gSaA
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3- lkis{k eki (Relative Measure)& funsZ'kkad }kjk lewg ds
rqyukRed ;k lkis{k ifjorZuksa dk eki fd;k tkrk gSA ;fn dgk tk,
fd lwpdkad 200 gS rks bldk dksbZ vFkZ ugha fudyrk] ijUrq ;fn ge
dgsa fd lu~ 1998 esa lwpdkad 100 vkSj 2005 esa 200 Fkk rks mDr dFku
lkFkZd gksrk gS vkSj lwfpr djrk gS fd 1998 dh rqyuk ls 2005 esa
oLrqvksa ds ewY; nqxqus gks x, gSaA

4- izfr'krksa dk ek/;& vk/kkj o"kZ ;k vk/kkj LFkku ds ewY; dks 100
ekudj izpfyr o"kZ ds ewY;ksa dks izfr'krksa esa cny fn;k tkrk gS] ftUgsa
^ewY;kuqikr^ dgrs gSaA fQj lHkh ewY;kuqikrksa dk ek/; fudkyk tkrk gSA
izfr'krksa dk ;g ek/; gh lwpdkad dgykrk gSA vk/kkj o"kZ-nks o"kksZa esa ls
ftl o"kZ dks vk/kkj ekudj rqyuk dh tkrh gS] mls ^vk/kkj o"kẐ dgrs
gSaA

5- rqyuk dk vk/kkj& lwpdkad rqyuk dk vk/kkj gksrs gSaA vk/kkj o"kZ dh
rqyuk izpfyr o"kZ ls dh tkrh gSA

6- izpfyr o"kZ& ftl o"kZ ds izpfyr ewY;&Lrj dh rqyuk vk/kkj o"kZ ls
dh tkrh gS] mls izpfyr o"kZ dgk tkrk gSA

7- loZO;kih mi;ksfxrk& funsZ'kdksa dh mi;ksfxrk loZ O;kih gS D;ksafd bls
dsoy ewY; Lrj ds eki ds fy, gh iz;qDr ugha fd;k tkrk cfYd fdlh
Hkh ,slh ?kVuk dh lkis{k eki ds fy, iz;ksx fd;k tk ldrk gS] ftldk
izR;{k ;k fujis{k v/;;u ugha fd;k tk ldrkA

8-3 lwpdkadksa ds mi;ksx (Uses of Index Numbers)

igyk lwpdkad ,d bVkfy;u fe- dkyhZ }kjk 1764 esa fufeZr fd;k x;k dherksa
esa ifjorZu dh rqyuk ds fy, 1750 bZ- ds fy, (pkyw o"kZ) dher dk Lrj 1500
dk (vk/kkj o"kZ) ds lkFk v/;;u djus ds fy, vesfjdk dk vUos"k.k dk çHkko
bVyh esa dher Lrj ijA ;|fi okLrfodrk esa dherksa ds lkekU; Lrj dk
v/;;u dh :ijs[kk cukus esa ;k Øekuqlkj eqæk ds Ø; 'kfDr] vktdy
lwpdkad dk foLrr̀ ç;ksx fd;k tkrk gS fofHkUu mís';ksa ds fy, vFkZ'kkL= esa]
O;olk;] çca/ku bR;kfn] vkSj ifjek.kkRed lead ds fy, mRiknu] miHkksx] ykHk]
dkfeZd vkSj foÙkh; ekeyksa bR;kfn] nks vof/k;ksa ds fy, LFkku bR;kfn;ksa ls of̀Ùk
ds Lrj esa ifjorZu dh rqyuk ds fy,A okLro esa] eqf'dy ls la[;kRed eki
dk dksbZ {ks= gSA tgk¡ lwpdkad fufeZr ugha gSA os djs lHkh foKkuksa esa ç;qDr
gksrh gSa& çk—frd] lkekftd vkSj 'kkjhfjdA lwpdkad ds çeq[k mi;ksx dk
fuEufyf[kr çdkj ls lkjka'k fd;k tk ldrk gS%

1- lwpdkad vkfFkZd cSjksehVj tSlk& lwpdkad vifjgk;Z lk/ku gS fdlh
ljdkjh laLFkku ds çca/ku oxZ ;k O;fDrxr O;olkf;d çfr"Bku vkSj
O;olkf;d ;kstuk vkSj dk;Zdkjh fu.kZ; ds fuekZ.k esaA dherksa dk ?kkrkad (Fkksd
fcØh vkSj [kqnjk) fuxZe (O;kikj dk foLrkj] vk;kr vkSj fu;kZr] vkS|ksfxd
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vkSj —f"k mRikn) vkSj cSad tekvksa fons'kh fofHkUu vkSj fjtoZ bR;kfn lkeku esa
ns'k dh vkfFkZd vkSj O;olkf;d xfrfof/k esa fopj.k vkSj ç—fr ij çdk'k
Mkyrh gSA bu ?kkrkadks dk /;kuiwoZd v/;;u gesa lkekU; O;kikj ns'k ds
vkfFkZd fodkl vkSj O;kikfjd dk;Zdyki dk cgqr vPNk ewY;kadu nsrk gSA

thoflEilu vkSj ,Q- dkQdk ds 'kCnksa esa]

^^lwpdkad vktdy ç;ksx esa lcls fOgLdh lk/kuksa esa ls ,d gS- os
vFkZO;oLFkk dh uCt idM+us esa ç;qä gksrs gSa vkSj mudk mi;ksx funsZ'kkad ds
rkSj ij eqækLQhfr ;k voLQhfr çof̀Ùk;ksa ds fy, gksus yxk gSA**

cSjksehVj dks lkeku tks HkkSfrdh ;k jlk;u 'kkL= esa ok;qeaMyh; ncko dks
ekius esa ç;qä gksrh gS] lwpdkad ;FkkFkZ esa gh ^vkfFkZd cSjksehVj* ;k ^vkfFkZd
fØ;kdyki dk cSjksehVj* dgk tkrk gS tks vkfFkZd ncko vkSj O;kikfjd
xfrfof/k dks ekirk gSA

2- lwpdkad miufr vkSj izo`fÙk;ksa ds v/;;u esa lgk;rk djrk gS&
pwafd lwpdkad fofHkUu dkykfof/k;ksa esa laof̀Ùk ds Lrj esa vkisf{kd ifjorZu dk
v/;;u djrk gS] fo'ks"k :i ls mi;ksxh gksrs gSa ,d dky Js.kh lead esa ,d
lewg vkof̀Ùk ds lk/kkj.k v/;;u ds fy,A mRiknu dk ?kkrkad (vkS|ksfxd
vkSj —f"k mRiknu), O;kikj dk foLrkj] vk;kr vkSj fu;kZr ;kn cgqr mi;ksxh
gksrs gSa] lòfÙk ds Lrj esa ifjorZu dk v/;;u djus ds fy, dkyJs.kh ds
fofHkUu vo;oksa dh otg ls] viz., nh?kZdkfyd miufr (Secular Trend), vkSj
vfu;fer vo;oksa vkSj mRiknu vkSj O;kikfjd dk;Zdyki ds lk/kkj.k miufr
ij çfrfcac Mkyrh gSA foLr̀r lewg esa vkSlr ifjorZu ds eki ds rkSj ij]
lwpdkad ç;qä gks ldrh gS iwokZuqeku ds fy, Hkfo"; dh ?kVukvksa dkA
mnkgj.k ds fy,] vxj ,d O;olkÃ ,d u;k m|ksx yxkus esa vfHk#fp j[kus
okyk gS] ewY;ksa esa ifjorZu dk v/;;u] osru vkSj vk; fofHkUu m|ksxksa esa cgqr
lgk;rk gksrk gS mlds fy, rqyukRed fo"k;ksa ds fy, lkekU; /kkj.kk cukus esa
tks Hkfo"; esa fofHkUu miØe /kkj.k djrs gSaA

3- lwpdkad fu.kZ; vkSj uhfr;ksa dks lfUuc) djus esa lgk;d gksrh
gS& lead dk lwpdkad dherksa] mRiknu] ykHkksa] vk;krksa vkSj fu;kZrksa] dkfeZd
vkSj foÙkh; ekeyksa ls lacaf/kr lead vifjgk;Z gS fdlh laLFkku ds
dq'ky ;kstuk vkSj dk;Zdkjh fu.kZ;ksa dks O;ofLFkr djus esaA mnkgj.k ds fy,]
thou;kiu dk lwpdkad ljdkj vkSj vkS|ksfxd rFkk O;olkf;d çfr"Bkuksa }kjk
egaxkbZ HkÙkk (Dearness Allowance, D.A.) ds fu/kkZj.k ;k vius deZpkfj;ksa dks
cksul çnku djus esa izHkkoh gksrk gS rkfd os le;-le; ij thou;kiu ds cM+s
ewY; ls fuiV ldsaA ,d oLrq ds mRiknu ;k fcØh ij mRiknu 'kqYd lwpdkad
ds vuqlkj gksrh gSaA oLrq ds miHkksx dk le;-le; ij mlh rjg ls] fofHkUu
oLrqvksa ds miHkksx dk ?kkrkad muds Hkfo"; ds mRiknu dh ;kstuk cukus esa
lgk;rk djrh gSA ;|fi lwpdkad cgqr foLrr̀ :i ls lekt ds lkekU;
vkfFkZd vkSj O;olkf;d fLFkr ds v/;;u esa ç;qä gksrk gS] ijarq os lkFkZdrk ls
lekt'kkfL=;ksa (tula[;k ?kkrkad) euksoSKkfudksa (I.Q.S.), LokLF; vkSj 'kS{kf.kd
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vf/kdkfj;ksa bR;kfn }kjk ç;ksx esa ykÃ tkrh gSa] viuh uhfr;ksa dks le;&le;
ij O;ofLFkr djus vkSj la'kksf/kr djus ds fy,A

4- ewY; ?kkrkad eqnzk dh Ø; 'kfDr;ksa dks ekirs gSa& thou;kiu dk
lwpdkad fu/kkZfjr djrh gSa fd D;k okLrfod osru c<+ jgh gS ;k ?kV jgh
gSa] ;g ifjofrZr jg jgh gSaA nwljs 'kCnksa esa] os gekjh lgk;rk okLrfod osru dh
x.kuk esa djrh gSa tks çkIr dh xbZ gSa #i;ksa esa osru dks laxr ewY; ?kkrkad ls
Hkkx nsdj vkSj 100 ls xq.kk djdsA okLrfod osru gekjh lgk;rk eqæk dh Ø;
'kfä ds fu/kkZj.k esa djrh gSaA mnkgj.k ds fy,] eku ysa fd fdlh o"kZ ds fy,
thou ;kiu dk funsZ'kkad dgsa] 1979 ,d fo'ks"k oxZ ds yksxksa ds fy, 1970
vk/kkj o"kZ ds lkFk 150 gSA vxj ,d O;fä ml oxZ dk 1970 esa 300 ikrk gS]
tks mls thou Lrj dks cuk, j[kus ds fy, (nwljs dkjd gSa) mudk osru 1979
esa gksuk pkfg, 150/100 × 300 = 450 #i;sA nwljs 'kCnksa esa] vxj ,d O;fä
1979 esa # 450 ikrk gS rc mldk okLrfod osru 450/150 × 100 = 300 #- gS,
i.e., eqæk dh Ø; 'kfDr ?kVdj 2@3 jg xbZ gSA

5- lwpdkad viLQhfr ds fy, ç;qä gksrh gS& miHkksäk ewY;
lwpdkad ;k thou esa thou ;kiu dk lwpdkad ç;qä gksrh gS ldy jk"Vªh;
mRikn ds viLQhfr ds fy,] jk"Vªh; ys[kk esa vk; ewY; Jsf.k;ksa ds fy,A
okLrfod osru çkIr djus dh rduhd fn, x, dkYifud osru lsA (tSlk
mi;qZä of.kZr mi;ksx 4 esa) ç;qDr gks ldrh gS okLrfod osru fudkyus ds
fy, LQhfr ;qDr ekSfnzd vk; ls] okLrfod osru fudkyus ds fy, LQhfr ;qDr
ekSfnzd vk; ls] okLrfod fcØh dkYifud fcØh ls vkSj blh rjg mi;qDr
lwpdkadksa dks ysdjA

8-4 lwpdkadksa ds izdkj (Types of Index Numbers)

lwpdkad eksVs rkSj ij fofHkUu laoxks± esa oxhZ—r dh tk ldrh gS laof̀Ùk ds
izdkj ij fuHkZj ;k pj ftuesa vkisf{kd ifjorZuksa dk v/;;u fd;k tkuk
gSA ;|fi lwpdkadksa dk fuekZ.k fdlh Hkh {ks= ds ifj.kkRed eki ds vkisf{kd
ifjorZuksa dks ekius ds fy, gks ldrh gS] ge yksx ppkZ dks çkFkfedrk ls vFkZ
vkSj O;kikj lacaf/kr lead rd lhfer j[ksaxs, i.e., ewY;ksa ds lacaf/kr vkadM+s
mRiknu (cfgosZ'ku) vkSj miHkksxA bl lanHkZ esa lwpdkad eksVs rkSj ij
fuEufyf[kr rhu laoxksaZ esa oxhZ—r dh tk ldrh gS&

(i) ewY; lwpdkad (Price Index Numbers)& ewY; lwpdkad ewY;ksa esa
lkekU; ifjorZuksa dks ekjrh gSA os vkxs fuEufyf[kr oxksaZ esa foHkkftr dh tkrh
gS&

(a) Fkksd fcØh ewY; lwpdkad (Wholesale Price Index Numbers)—
Fkksd fcØh ewY; lwpdkad ,d ns'k ds lkekU; ewY; Lrj ds ifjorZuksa
dks çfrfcafcr djrh gSaA Hkkjr esa v‚fQf'k;y lkekU; mís'; Fkksd ewY;
lwpdkad igyh ckj laxf.kr fd;k x;k vkfFkZd lykgdkj }kjk
okf.kT; vkSj m|ksx ea=ky; (vc okf.kT; ea=ky;) 1947 esa (vxLr
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1947 dks vk/kkj o"kZ ds lkFk) vkSj la'kksf/kr Js.kh 'kq: dh xbZ vçSy
1956 esa (1952&53 vk/kkj o"kZ ds lkFk) Fkksd fcØh ewY; ds lwpdkad
dh ubZ Jà[kyk (1961&62 vk/kkj o"kZ) ^^Fkksd fcØh ewY; ?kkrkad
la'kks/ku dfeVh** dh vuq'kalk ij 'kq: dh xbZA 139 oLrqvksa dks 'kkfey
fd;k 225] 225 cktkj vkSj 774 cktkj HkkoA Fkksd fcØh ewY;ksa ds
lwpdkad dh la'kksf/kr Js.kh 1970&1971 vk/kkj o"kZ ds lkFk çLrqr dh
xbZ tuojh ds çFke lIrkg 1977 lsA

(b) [kqnjk ewY; lwpdkad (Retail Price Index Numbers)— ;s ?kkrkad
fofHkUu oLrqvksa ds [kqnjk ewY;ksa esa lkekU; ifjorZuksa dks çfrfcafcr
djrh gS] tSls miHkksx dh oLrq,a] LVkWd vkSj 'ks;j] cSad tek] ljdkjh
ck.M bR;kfnA Hkkjr esa] ;s ?kkrkad Je ea=ky; }kjk fufeZr dh xbZ gS
Je C;wjks [kqnjk ewY;ksa dk lwpdkad 'kgjh dsUnz vkSj xzkeh.k dsUnz
ds :i esaA

miHkksDrk ewY; lwpdkad] lkekU;r% thou ;kiu lwpdkad ds :i esa tkuh
tkrh gS ,d fo'ks"k çdkj dh [kqnjk ewY; lwpdkad gS vkSj gesa leFkZ cukrh gS
cgqr lkjs eky ;k oLrqvksa dh dherksa esa ifjorZu dk çHkko Ø; 'kfDr ;k ,d
fo'ks"k oxZ ;k leqnk; ds yksxksa ds thou ;kiu ewY;ksa ij tSls Jfed
oxZ]vkS|ksfxd ;k —f"k dfeZ;ksa] fuEu vk; ;k e/; vk; oxhZ; bR;kfn dk
v/;;u djus esaA Hkkjr esa] thou ;kiu ewY; lwpdkad miyC/k gS& (i) dsaæh;
ljdkj deZpkfj;ksa] (ii) e/; vk; oxZ ds yksxksa vkSj (iii) Jfed oxZ ds fy,A

(ii) e/; vk; ifjek.k lwpdkad (Quantity Index Numbers)& ifjek.k
lwpdkad v/;;u djrh gS mRikfnr ekyksa ds ifjek.k esa ifjorZu] [kir ;k
forfjr] tSls —f"k mRiknksa dk ?kkrkad] vkS|ksfxd mRiknu] vk;kr vkSj fu;kZr
vkfnA ;g cgqr lgk;d gksrh gS vFkZO;oLFkk ds HkkSfrd mRiknksa ds Lrj dk
v/;;u djus esaA

(iii) ewY; lwpdkad (Value Index Numbers)& ;s mRikn dk iw.kZ çfr
ewY; (ewY; vkSj ifjek.k dk xq.ku) ds ifjorZu dk v/;;u djus ds bjkns ls
tSls [kqnjk fcØh dk ykHk ;k eky dk LVkd dk ?kkrkad ;|fi] ;g ?kkrkad
mrus lkeku ugha ftruk dher vkSj ifjek.k ?kkrkadA

8-5 lwpdkad ds fuekZ.k esa leL;k,a (Problems in
Making Index Numbers)

tSlk igys gh funsZf'kr fd;k tk pqdk gS] lwpdkad cgqr etcwr lka[;dh;
lk/ku gSa fdlh lezr ds Lrj esa ifjorZu dh eki ds fy, nks fofHkUu
dkykof/k;ksa esaA blfy,] bu ?kkrkadks ds fuekZ.k vkSj x.kuk esa vR;f/kd lrdZrk
mi;ksx esa ykbZ tkrh gS tks vR;ko';d gSA lwpdkad tks lgh <ax ls laxf.kr
ugha gksrh flQZ xyr vkSj Hkzked fu"d"kZ dh vksj gh vxzlj ugha gksrh gS cfYd
[krjukd Hkh lkfcr gks ldrh gSA lwpdkadksa ds fuekZ.k esa fuEufyf[kr fcanqvksa
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dk /;ku iwoZd v/;;u okafNr gS ftUgsa ^^çkFkfed** dgk tk ldrk gS lwpdkadksa
ds fuekZ.k esaA

1- lwpdkadksa dk mís'; (objectives of Index Numbers)& igyk vkSj
loZçFke leL;k lwpdkadksa ds fuekZ.k esa gS Li"V vkSj ewrZ Øe esa ifjHkkf"kr
djuk oLrqfu"Brk ;k mís'; ftlds fy, lwpdkad okafNr gSA lwpdkad dk
mís'; lead (vkadM+s) dh ç—fr ds ckjs esa fu.kZ; ysus esa lgk;rk djukA ftls
laxzfgr fd;k tkuk gS] lka[;dh; rduhd (lw=) ftldk ç;ksx gksuk gS, vkSj
dqN nwljs lacaf/kr leL;kvksa ij fu/kkZfjr çHkko Hkh gS, tSls-oLrqvksa dk pquko]
vk/kkj o"kZ dk pquko] vkSlr ftldk ç;ksx gksuk gS vkSj blh rjg vkxsA
mnkgj.k ds fy,] vxj ge thou ;kiu ds ewY;ksa esa ifjorZu dk v/;;u djuk
pkgrs gSa ( i.e., miHkksDrk., ewY; lwpdkad) ml oxZ ds yksx ftuds fy,
lwpdkad fufeZr gksrh gS viz., df̀"k ;k vkS|ksfxd dkexkj] fuEu vk; oxZ] ek/;e
vk; oxZ] bR;kfn Li"V :i ls fu:fir gksuk pkfg, D;ksafd oLrqvksa dk mi;ksx
izfreku fofHkUu oxZ ds yksxksa dk dkQh fHkUu gSA mlh rjg] vxj mís'; gS ,d
ns'k ds ewY; Lrj esa ifjorZu dk lkekU; v/;;u rc ewY; lwph çkIr fd;k
tkuk gS ^^Fkksd cktkj ls** vkSj vis{;k cgqr cM+h la[;k esa oLrqvksa ;k enksa dk
lekos'k fd;k tkuk gSA blds fuekZ.k esa rqyukRed :i ls enksa dh la[;k ls
tks fo'ks"k oxZ ds yksxksa ds thou ;kiu lwpdkad ds fy, fd;k tkrk gSA
lwpdkad ds mís'; ds vHkko esa vxj Li"Vr% funsZf'kr ugha gS] ge yksx vfHkeq[k
gks ldrs gSa dqN vokaNuh; lwpukvksa dks ,df=r djus ds ftldk mi;ksx dHkh
ugha gks ldrk vkSj dqN ,sls t:jh lead (vkadM+s) ;knksa dks NksM+ ldrs gSa tks
varr% Hkzked fu"d"kksa Z dh vksj vfHkeq[k dj nsxh vkSj lalk/kuksa dh cckZnhA

2- oLrqvksa ;k enksa dk pquko& ,d ckj tc lwpdkad dk mís';
lkQ&lkQ funsZf'kr dj nh tkrh gS] nwljh leL;k oLrqvksa ;k enksa dk pquko
blds fuekZ.k esa ç;qä gksus ds fy,A oLrqvksa ds pquko esa fuEufyf[kr fcanqvksa dks
/;ku esa j[kuk pkfg,&

(i) pquh xbZ oLrq,a lwpdkad ds mís'; ds fy, lanHkZ;qä gksuh pkfg,A
mnkgj.k ds fy,] vxj ge pkgrs gSa fuEu vk; oxZ (xjhc ifjokjksa) ds yksxksa ds
thou ;kiu ij ewY;ksa ds ifjorZu ds çHkko dk v/;;u djuk] rc gesa flQZ
mu oLrqvksa ;k enkas dk pquko djuk pkfg, tks lkekU;r% bl vk; oxZ ds
yksxksa }kjk miHkksx ;k bLrseky esa ykbZ tkrh gSa vkSj mfpr lrdZrk j[kh tkuh
pkfg, mu enksa dks 'kkfey ugha djuk pkfg, tks e/;e vk; oxZ vkSj mPp
vk; oxZ ds yksxksa }kjk mi;ksx esa yh tkrh gSaA bl laca/k esa mPp Js.kh ds
J̀axkj çlk/ku dk pquko] vkSj foykflrk ckn tSls LdwVj] Vsyhfotu] jsfÝtjsVj
bR;kfn dksbZ çklafxdrk ugha gksxhA oLrqvksa dks blfy, çfrfuf/k gksuk pkfg,
vknrksa] ilan] ijaijk vkSj mi;ksx ij ml oxZ ds yksxksa dk ftuds fy, ;g
lwpdkad vHkh"V gSA

tSlk igys gh bafxr fd;k x;k gS] lwpdkad ,d vkof̀Ùk dk lkekU; Lrj
nsrk gS ,d foLr̀r oxZ esaA ;g O;kogkfjd :i ls vlaHko gS lewg esa lHkh enksa
dk C;kSjk nsukA mnkgj.k ds fy,] ewY; lwpdkad ds fuekZ.k esa] rduhdh
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nf̀"Vdks.k ls gesa lHkh enksa ;k oLrqvksa ds ewY; ifjorZu dk v/;;u djuk
pkfg,A ;|fi] O;kogkfjd –f"Vdks.k ls] ;g rks laHko gS u gh bfPNr fd lHkh
enksa dk C;kSjk fn;k tk,A ge çfrn'kZ viukrs gSa vkSj flQZ dqN çfrfuf/k enksa
dk pquko djrs gSaA laiw.kZ foØ; oLrq iqat lsA O;kogkfjd lek/kku gS %

(a) laiw.kZ lanHkZ ;qDr enksa dk oLrqvksa ds lewg dks oxhZ—r djuk
vkisf{kd :i ls ltkrh; lewgksa esa tSls % (i) Hkkstu ¼vU;& pkoy] xsgwa]
nky] puk bR;kfn nw/k vkSj nw/k mRikns] Qysa] lfCt;k¡] ekal] fpdu vkSj
eNyh( csdjh mRiknsa vkSj blh rjg½ (ii) oL=, (iii) b±/ku vkSj çdk'k
¼bysfDVªd midj.kksa ds lkFk½ (iv) ?kj HkkM+k&(v) fofo/k ¼lekfo"V djrs
gq, enksa tSls f'k{kk] euksjatu] fpfdRlk [kpZ] /kksch] lekpkj i=½
bR;kfnA

(b) çR;sd lewg ls i;kZIr la[;k esa çfrfuf/k enksa dks pqudj ¼blfy, fd
vafre çfrn'kZ Lrfjr çfrn'kZ gS uk fd ;k–fPNd çfrn'kZ½A vkxs]
çR;sd lewg ds vanj mi;ksx dk vf/kd egRoiw.kZ en tks fo'ks"k
oxZ }kjk mi;ksx esa ykbZ tkrh gS igys] pquh tkrh gS vkSj cps enksa esa
ls cgqr lkjs en pqus tkrs gSa tSlk gekjs lalk/ku ¼le;] iSls vkSj
ç'kklu ds Øe esa½ btktr nsrs gSaA blfy,] çR;sd Lrjh—r ¼mi-
lewg½ ds vanj Hkh pquk x;k çfrn'kZ ;k–fPNd ugha gSA

(ii) lwpdkad ds fy, pqus x, iw.kZ oLrqvksa dh la[;k uk rks cgqr cM+h gksuh
pkfg, uk gh cgqr NksVh] D;ksafd vxj ;g cgqr NksVh gS] rc lwpdkad çfrfuf/k
ugha gksxh vkSj vxj ;g cgqr cM+h gS] rc laxBu egaxh gks tk,xh le; vkSj
iSls ds fygkt ls vkSj tfVy rd gks ldrh gSA pqus x, enksa dh la[;k dkQh
i;kZIr gksuh pkfg, çca/ku vkSj x.kuk ds vklku ds lkFkA

(iii) mi;qDr vkSj oS/k rqyukvksa rd igq¡pus ds Øe esa ;g vko';d gS fd
oLrqvksa dk pquko lwpdkad ds fuekZ.k ds fy, ,d gh xq.k ;k Js.kh dh gSa
fofHkUu vof/k;ksa esa] ;k nwljs 'kCnksa esa os rdZ;qDr yEch vof/k;ksa ds fy, dekscs'k
LFkk;h jgrh gSaA blfy,] fdlh Hkh Hkze dks Vkyus ds fy, le; dh deh ds
dkj.k oLrqvksa dh xq.koÙkk ds ckjs esa] Js.khc) ;k ekud enksa ;k oLrqvksa dk gh
pquko djuk pkfg, tgk¡ rd laHko gksA

3- lwpdkad ds fy, lead& lwpdkad ds fuekZ.k ds fy, vifj"dr̀ lead
pquh xbZ oLrqvksa dh dhersa gSa muds ifjek.k ds miHkksx ds lkFk fofHkUu
vof/k;ksa ds fy,A ;s lead fuf'pr :i ls fo'oluh; lzksrksa ls izkIr dh tkuh
pkfg, tSls izekf.kd O;kikfjd tkjuy ¼pSEcj vkWQ dk¡elZ ds izdk'ku½( fo[;kr
ikf{kd vkSj lekpkj i= tSls& bLVuZ bdkWukWfeLV] bdkWukfeDl VkbZEl] n
QkbusfUl;y ,Dlizsl] bf.M;u tkWjuy vkWQ bdkWukWfeDl( bR;kfn( ikf{kd
fo'ks"k fjiksVZ mRikndksa vkSj fu;kZrdksa ls vkfn ;k budh vuqifLFkfr esa
fo'oluh; vkSj vufxur QhYM ,tsalh ds }kjkA lead laxzg.k dk cqfu;knh
fl)kUr viz. ifj'kq)rk] mi;qDrrk ;k rqyuh;rk] vkSj i;kZIrrk fnekx esa j[kuk
pkfg, f}rh;d lead iz;qDr djus esaA mnkgj.k ds fy,] vxj ge ,d ns'k ds
lk/kkj.k ewY; Lrj esa ifjorZu dk v/;;u djuk pkgrs gSa] rc ewY; lwph pquh
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xbZ oLrqvksa ds fy, fuf'pr :i ls Fkksd foØ; cktkj ls fy;k tkuk pkfg, uk
fd [kqnjk nqdkuksa lsA pw¡fd uk ;g laHko gS vkSj uk gh okafNr ,d oLrq dh
ewY; lwph ns'k ds lHkh cktkjksa ls laxzfgr djuk] i;kZIr ek=k dh izfrfuf/k
cktkjksa tks O;olk; ds fy, vPNh rjg ls tkus tkrs gSa ml [kkl oLrq ds fy,
dk pquko ;knf̀PNd dj fy;k tkrk gSA LFkku ;k cktkj tgk¡ ls ewY; lwph
izkIr djuh gS, pqu fy;k tkrk gS] nwljk dke gS ml vf/kdkjh dks cgky djuk]
tks ewY; lwph dh iwfrZ le;&le; ij fu;fer varjky ij djrk jgs] pw¡fd
ewY; ?kkrkad vf/kdrj okf"kZd] ekfld ;k lkIrkfgd Hkh izxf.kr fd, tkrs
gSaA ;g izkIr fd;k tk ldrk gS vfrfjDr deZpkjh dks cgky djds pquh xbZ
txgksa ij ;k fdlh futh ,tsalh dks dgdj ;k LFkkuh; QhYM ,tsalh dks
dgdj dke djus dksA lrdZrk t:j j[kh tkuh pkfg, ;g ns[kus ds fy,
fd ,tsalh vufHkur gSaA blds vfrfjDr] izfr tk¡p dh izfØ;k viukus ds
fy, ,tsalh }kjk viwfjr ewY; lwfp;k¡ dk feyku] mlh fdlh txg ds nwljs
Lora= ,tsalh }kjk fn, x, ewY; lwph ls le;&le; ij fd;k tkuk pkfg,A

4- vk/kkj o"kZ dk pquko& tSlk igys gh funsZf'kr fd;k x;k gS vk/kkj
o"kZ og dky gS tks le;&le; ij laof̀Ùk ds Lrj esa vkisf{kd ifjorZuksa dh
rqyuk ds fy, pquk tkrk gSA vk/kkj o"kZ ds fy, ?kkrkad ges'kk 100 fy;k tkrk
gSA fuEufyf[kr fcanq lwpdkad ds mís';ksa dh vuqdwyrk ds fy, vk/kkj o"kZ pquus
esa uhfr&fu/kkZj.k dk dke djsxk&

(i) vk/kkj o"kZ ,d lkekU; vkSj LFkk;h vkfFkZd fLFkfr okyk dky
gksuk pkfg,% i.e. bls gj izdkj dh vlekU;rk ls Lora= gksuk
pkfg, ;k vfu;fer mrkj&p<+ko tSls& Hkwdai] ;q)ksa] ck<+] vdky]
Jfed gM+rkyksa] rkykcanh] vkfFkZd rsth vkSj eanhA mnkgj.k ds fy,]
vxj vk/kkj o"kZ vkfFkZd rsth dk dky fy;k tkrk gS rkfd fofHkUu
lkekuksa vkSj oLrqvksa dk ewY; dkQh de gS] rc lwpdkad
vf/kd&of.kZr (Over-Stated) gksxk tcfd vk/kkj o"kZ vkfFkZd eanh ;k
vLFkkf;Ro dk dky gS] rkfd miHkksDrk lkekuksa dk ewY; vlkekU; :i
ls Å¡pk gS] rc lwpdkad de-of.kZr (Under-Stated) gksxkA ;|fi]
n<̀+ lkekU; vof/k dk pquko vklku dke ugha gSA ,d vof/k tks ,d
otg ls lkekU; gS nwljs otg ls vlkekU; gks ldrk gSA Øekuqlkj]
dHkh&dHkh nks ;k vf/kd o"kks± dk vkSlr vk/kkj o"kZ fd;k tkrk gS vkSj
vkSlr ewY; vkSj oLrqvksa dk ifjek.k miHkksDrk bu o"kks± esa vk/kkj ewY;
fy, tkrs gSa vkSj ifjek.kA

(ii) vk/kkj o"kZ dks fn, vof/k ls cgqr nwj ugha gksuk pkfg,&
æqrxkeh vkSj xfr'khy ?kVukvksa dh otg ls bu fnuksa] ;g bfPNr gS
fd vk/kkj o"kZ dks pkyw o"kZ ls cgqr nwj ugha gksuk pkfg, D;ksafd
rqyuk,a cS/k vkSj lkFkZd gSa tc os fd, tkrs gSa ,slh vof/k;ksa ds chp
vkisf{kd :i ls tkus igpkus ifjfLFkfr;ksa ds leqPp; ds lkFkA vxj
le; dk varj cgqr T;knk gS pkyw vkSj vk/kkj o"kks ± ds chp rc ;g
cgqr laHkkfor gS fd yksxksa ds vkLoknu] fjoktksa] vknrksa vkSj QS'ku esa
i;kZIr ifjorZu gks tk, tks miHkksx Lo:i fofHkUu oLrqvksa ij izHkko
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Mkys cktkj lhek rdA ;g Hkh laHko gS fd bl yEch vof/k esa dqN
oLrq,¡ vkSj lkeku tks vk/kkj o"kZ esa miHkksx dh tkrh Fkh og
vizpfyr ;k iqjkuk gks tk, vkSj mldk LFkku ubZ oLrq xzg.k dj ys
csgrj xq.koÙkk dkA bu ifjfLFkfr;ksa esa] rqyuk,a cgqr dfBu gksaxh
djus esaA bl fcanq dks /;ku esa j[krs gq, vk/kkj o"kZ gky esa
bdkWukfed ,Mokbtj dk lwpdkad Fkksd ewY;ksa ds fy, Hkkjr esa
1960&61 ls cnydj 1970&71 gks xbZ gSA mlh rjg ls] eg¡xkbZ
HkÙkk (D.A.) ds vuqnku ds fy, ;k dkexkjksa ds osru of̀) esa] ewY;
ml vof/k ls rqyuk dh tk; ftlesa fiNyk eg¡xkbZ HkÙkk fn;k x;k
Fkk ;k ?kksf"kr fd;k x;k FkkA

(iii) fu;r vk/kkj ;k J`a[kyk vk/kkj ((Fixed Base or Chain Base)&
vxj rqyuk dh vof/k fu;r j[kh tkrh gS lHkh pkyw o"kks ± ds fy,] ;g
fu;r&vk/kkj o"kZ dgykrh gSA ;|fi mij (ii) esa mBkbZ xbZ fcanqvksa ds
dkj.k] dHkh&dHkh Jà[kyk&vk/kkj jhfr iz;qDr gksrh gS] ftlesa ewY;ksa esa
ifjorZu fdlh fn, o"kZ ds fy, iwoZorhZ o"kZ ds ewY;ksa ls rqyuk dh
tkrh gSA [foLrkj ds fy, ns[ksa J̀a[kyk&vk/kkj lwpdkad of.kZr gS]

5- iz;qDr gksus okyh vkSlr dk izdkj% fofHkUu oLrqvksa ds ewY;ksa esa
ifjorZu la;qDr gksuk gS ,d vdsys lwpdkad rd igq¡pus ds fy, tks oLrqvksa ds
ewY; Lrj esa vkSlr ifjorZu la?kfVr lewg esa izfrfcafcr djsxhA ;g mudk
vkSlr izkIr dj fd;k tkrk gSA pw¡fd lwpdkad fo'ks"k vkSlr gSa] iz;qDr gksus
okyk vkSlr dk foospukRed U;k;laxr pquko muds fuekZ.k esa cgqr egRo dh
gSA lkekU;r% iz;qDr gksus okys vkSlr gSa %

(i) lekUrj ek/; (A.M.)

(ii) xq.kksÙkj ek/; (G.M.)

(iii) ekf/;dk (Median)

ekf/;dk bu rhuksa esa lcls ljy gS ifjdyu esa ijUrq pw¡fd ;g iw.kZ :i ls
vkR;afrd voyksduksa dh mis{kk djrh gS vkSj dqN e/; inksa ls T;knk izHkkfor
gksrh gS ;g 'kk;n gh iz;qDr gksrh gSA lekUrj ek/; dh Hkh vuq'kalk
lS)kfUrd :i ls ugha dh tkrh gS pw¡fd ;g cgqr izHkkfor gksrh gS vkR;afrd
voyksduksa lsA ;|fi] lS)kfUrd fopkjksa ls] xq.kksÙkj ek/; gh lcls mi;qDr
vkSlr gS bl fLFkfr esa D;ksafd&

(i) lwpdkad esa ge vuqikrksa vkSj vkisf{kd ifjorZuksa ls dk;Z djrs gSa vkSj
xq.kksÙkj ek/; leHkkj nsrh gS ifjorZu ds le vuqikrksa dks [vuqikrksa
dk G.M. = G.M.'s dk vuqikr]A mnkgj.k ds fy,] vxj ,d oLrq
dh dher nqxquh gksrh gS vkSj nwljs dk vk/kk gks tkrk gS rc xq.kksÙkj
ek/; izHkkfor gksrh gS tcfd lekUrj ek/; 25% dh of̀) n'kkZ,xhA

(ii) ;g NksVs enksa dks vf/kd egRo nsrh gS vkSj cM+s enksa dks de] blfy,]
vkR;afrdksa ls xyr <ax ls izHkkfor vkSj voyksduksa esa rhoz mPpkopuA
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(iii) lwpdkad xq.kksÙkj ek/; ij vk/kkfjr mRØe.kh; gSaA

¼ns[ksa le; mRØkE; ijh{k.k] Time Reversal Test ½

blfy, lS)kfUrd fopkjksa ls] vf/kd ifj'kq)rk vkSj lw{erk ds fy,] xq.kksÙkj
ek/; dks vf/keku fn;k tkrk gSA ;|fi] O;ogkj esa] bldh x.ku dh dfBukbZ;ksa
ds dkj.k] xq.kksÙkj ek/; mruk iz;qDr ugha gksrh gS ftruk lekUrj
ek/;@cqfu;knh rkSj ij] mi;qDr vkSlr dk izHkkfor pquko lwpdkad ds fuekZ.k
ds fy, lekUrj ek/; vkSj xq.kksÙkj ek/; ds chp] ftuesa ls izR;sd lkekU;r%
O;ogkj esa iz;qDr gksrh gS ijUrq lwpdkad ds fy, fHkUu vad nsrk gSA

6- Hkkj.k dk rjhdk (System of Weighting)& lwpdkad ds fuekZ.k ds
fy, 'kkfey oLrq,¡ tSls& Hkkstu] diM+s] ?kj] izdk'k vkSj b±/ku bR;kfn cjkcj
egRo dh ugha gSA lwpdkad izfrfuf/k ds Øe esa vkSlr ifjorZuksa dk laof̀Ùk ds
Lrj ij la?kfVr lewg ds fy,] mfpr Hkkj fu;r dh tkrh gS fofHkUu oLrqvksa
dks lewg esa muds vkisf{kd egRo ds vuq:iA blfy,] O;ogkj esa] gesa nks izdkj
dk lwpdkad gks ldrk gS&

(i) vHkkfjr lwpdkad (Unweighted Index-Numbers)% lwpdkad tks
fufeZr gksrh gSa cxSj fu;r Hkkj.k ds fofHkUu enksa ds fy, vHkkfjr
lwpdkad dgykrs gSaA

(ii) Hkkfjr lwpdkad (Weighted Index Numbers)% ;s izkIr dh tkrh gSa
fofHkUu enksa dks Hkkj.k fu;r djus ds ckn lewg esa muds vkisf{kd
egRo ds vuqlkjA okLro esa] vHkkfjr lwpdkadksa dks Hkh Hkkfjr lwpdkad
dh rjg gh ns[kk tkuk pkfg, tgk¡ izR;sd oLrq dk Hkkj bdkbZ gSA

Hkkj.k dk rjhdk vkSj mi;qDr Hkkj.k ds fu/kkZj.k dk loky fofHkUu enksa dks
izkFkfed egRo dh gS vkSj lwpdkad ds fuekZ.k dk ,d egRoiw.kZ i{k la?kfVr
djrk gSA fofHkUu oLrqvksa dks Hkkj.k fdlh ,sls rjhds ls nh tkrh gS tks mi;qDr
gks muds vkfFkZd egRo dks mn~?kkfVr djus esaA mnkgj.k ds fy,] mRiknu
vk¡dM+s] miHkksDrk vk¡dM+s ;k forj.k vk¡dM+s Hkkj.k ds rkSj ij fy, tk ldrs gSaA
Hkkj.k dk lcls lkekU; xzg.k djus ds rjhds gSa&

(i) ifjek.k Hkkj.k ftlesa fofHkUu enksa dks egRo muds iz;qDr ifjek.k]
[kjhns ;k miHkksx fd, ds vuq:i gksrh gSA

(ii) ewY; Hkkj.k ftlesa fofHkUu enksa dks Hkkj.k mu ij fd, x, [kpsZ ds
vuq:i gksrh gSA

Hkkj.k ds fofHkUu rjhdksa dk pquko miHkksx fd, x, ek=k ds vuq:i ;k
dqy ewY; vk/kkj o"kZ esa ;k pkyw o"kZ esa ;k dHkh-dHkh lekUrj ;k xq.kksÙkj xq.ku
dbZ lw=ksa dks tUe nsrh gS lwpdkad ds fuekZ.k ds fy,] ftldh ppkZ 8-5 esa dh
xbZ gS vkSj cgqr T;knk fuHkZj djrh gS lwpdkad ds mís'; vkSj lead dh
miyC/krk ijA

Hkkj.k ds rjhds dks xzg.k djus ds laca/k esa lwpdkad ds fuekZ.k ds fy,] ;g
lkFkZd gksxk ,-,y- ckmys ds 'kCnksa dks mn~?k̀r djuk %
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^^mfpr Hkkjksa dh foospuk tks iz;qDr gksuh gSa us lkaf[;dh lkfgR; esa ,d
txg ?ksj fy;k gS bldh lkFkZdrk ds lHkh lekuqikrksa ls Åij] D;ksafd ;g ,d
ckjxh dgk tk ldrk gS fd dksbZ vR;f/kd egRo la;qDr ugha gS Hkkjksa ds fo'ks"k
pquko dks ,d cgqr gh lqfo/kktud rF; gS lkaf[;dh; fl)kUr dk fd( fdlh
nh xbZ ifjfLFkfr esa] ,d gh ifj.kke izkIr fd, tkrs gSa i;kZIr utnhdh ls dksbZ
Hkh rdZ;qDr Hkkj.k dk rjhdk iz;qDr djus ijA**

;|fi] og iw.kZ :i ls Hkkj.k ds fo#) ugha gSa vkSj mUgksaus yklfi;js vkSj
ik'ks ds vadxf.krh; xq.ku ds lw= dk lq>ko fn;k 8-5-2 esa of.kZrA

7- lw=ksa dk pquko (Choice of Formula)& iz;qDr gksus okyh lw= dk
pquko fuHkZj djrh gS lead dh miyC/krk] ewY;ksa vkSj ifjek.kksa ls lacaf/kr pquh
gqbZ oLrqvksa dk vk/kkj vkSj@;k pkyw o"kZ esaA fofHkUu lw=ksa dh foospuk ls igys]
ge ladsru vkSj 'kCnkoyh uhps nsrs gSa&

ladsru vkSj 'kCnkoyh (Notations and Terminology)

vk/kkj o"kZ% o"kZ ftldk pquko rqyuk ds fy, gksrk gS, i.e., o"kZ ftlds lkis{k
rqyuk,a dh tkrh gSaA ;g vuqyXu 'kwU; ^0* ls |ksfrr gksrh gSA

pkyw o"kZ (Current Year)% og o"kZ ftlds fy, rqyuk visf{kr ;k okafNr
gSA ;g vuqyXu (Suffix) ls |ksfrr gksrh gSA

Po : ,d oLrq dk ewY; vk/kkj o"kZ esa

Pl : ,d oLrq dk ewY; pkyw o"kZ esa

qo : ,d miHkksDr oLrq dk ifjek.k ;k Ø; fd;k x;k vk/kkj o"kZ ds
njE;ku

qi : ,d oLrq miHkksDr dk ifjek.k ;k Ø; fd;k x;k pkyw o"kZ esa

w : ,d oLrq dks fu/kkZfjr Hkkj.k lewg esa mlds vkisf{kd egRo ds vuq:i

I : ljy lwpdkad ;k vkisf{kd ewY; tks vfHkO;Dr fd;k tkrk gS pkyw
o"kZ ewY; dks izfr'kr vk/kkj o"kZ ewY; ds vkSj fn;k tkrk gSA

I : vkisf{kd ewY; = 100
0

1 
P

P
…(8.1)

P01 : ewY; lwpdkad pkyw o"kZ ds fy, vk/kkj o"kZ ds lkis{k

P10 : ewY; lwpdkad vk/kkj o"kZ ds fy, pkyw o"kZ ds lkis{k

Q01 : ifjek.k lwpdkad pkyw o"kZ ds fy, vk/kkj o"kZ ds lkis{k

Q10 : ifjek.k lwpdkad vk/kkj o"kZ ds fy, pkyw o"kZ ds lkis{k

Voi : mi;ksfxrk lwpdkad pkyw o"kZ ds fy, vk/kkj o"kZ ds lkis{k
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fVIi.kh % vf/kd lw{e vkSj lqLi"V gksus ds fy, gesa %

Poj : jth oLrq dh dher vk/kkj o"kZ esa] j = 1, 2-------n, ¼dgsa½

Pj : jth oLrq dh dher pkyw o"kZ esa ( i = 1, 2-----n

mlh rjg] Qoj vkSj Qj ifjek.k gSa jth oLrq dk Øe'k% vk/kkj o"kZ
vkSj pkyw o"kZ esaA

Poj : dqy ewY; gS n oLrqvksa dk vk/kkj o"kZ esa vkSj
n

j 1
 Qoj iw.kZ ifjek.k

gS lHkh miHkksDr oLrqvksa dk vk/kkj o"kZ esa] mlh rjg

ΣPoj . Qoj =
n

j 1
 Voj

dqy mi;ksfxrk ¼ifjewY;½ gS lHkh n oLrqvksa dk vk/kkj o"kZ esaA ;|fi
ladsruksa dh lqfo/kk ds fy, bls ge fy[ksaxs&

n

j 1
 Poj = ΣPo

n

j 1
 Qoj = Σqo

n

j 1
 Poj Qoj = Σpo qo ;

n

j 1
 Pij Qij = ΣP1Q1

vkSj vkxs] ;ksx fpUg n pquh xbZ oLrqvksa rd fy;k tkrk gSA

8-6 lwpdkad fofufeZr djus dh fof/k;k¡ (Methods of
Constructing Index Numbers)

vc ge fofHkUu rduhdksa ;k fof/k;ksa dh foospuk djsaxs lwpdkad ds fofuekZ.k
dh&

pw¡fd ewY; ?kkrkad lHkh ?kkrkadksa esa lcls egRoiw.kZ gSa] ge yksx muds fuekZ.k
dk o.kZu fuEufyf[kr [k.M esa, foLrkj ls djsaxsA ifjek.k ?kkrkad ewY; ?kkrkad
ls izkIr dh tk ldrh gS ewY;ksa (p) dks ifjek.k (q) ls vny&cnydj vfUre
lw= esaA

8-6-1 ljy ¼vHkkfjr½ lkewfgd fof/k (Simple (Unweighted)
Aggregate Method)

;g lwpdkadksa ds fuekZ.k dh lHkh fof/k;ksa esa lcls ljy gS vkSj lgorhZ gS dqy
ewY; dks vfHkO;Dr djus esa, i.e., ewY;ksa dk lewgu ¼lHkh pquh oLrqvksa dk½ pkyw
o"kZ esa vk/kkj o"kZ ds ewY;ksa ds lewgu dk izfr'kr :i esaA blfy,] pkyw o"kZ ds
fy, ewY; ?kkrkad vk/kkj o"kZ ds lkis{k nh tkrh gS&

100
0

1
01 






P

P
P …(8.2)
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tgk¡ ΣP1 ewY;ksa dk lewgu gS ¼lHkh pquh oLrqvksa dk½ pkyw o"kZ esa vkSj ΣP0

ewY;ksa dk lewgu gS vk/kkj o"kZ esaA

;g fof/k] ;|fi ljy] fo'oluh; ugha gS vkSj fuEufyf[kr lhek,a gSa&
(i) fofHkUu oLrqvksa dk ewY; fHkUu bZdkbZ;ksa esa lwphc) dh tk ldrh gSa] i.g.,
vukt dks #i;s izfr fDoaVy ;k fdxzk- esa lwphc) dh tk ldrh gS] æo inkFkZ
tSls& nw/k] isVªksy] dsjkslhu rsy lwphc) dh tk ldrh gS #i;s izfr yhVj esa]
diM+s #- izfr ehVj vkSj blh rjgA blfy,] ?kkrkad cgqr T;knk bZdkbZ;ksa ls
izHkkfor gksrh gS ftlesa oLrq,sa lwphc) gksrh gSa vkSj Øekuqlkj dqN oLrq,sa vf/kd
egRo ik ldrh gSa D;ksafd os ,d [kkl bZdkbZ esa lwphc) dh tkrh gSaA mnkgj.k
ds fy,] vxj xsgw¡ dk ewY; #- izfr fdxzk- lwphc) gS] lwpdkad fcYdqy fHkUu
gksxh bldh vis{kk fd vxj ;g #- izfr fDaoVy esa] ckn dk fu:iu blds
egRo dks cgqr vPNh rjg cy nsrh gSA bl lwpdkad dk xyr mi;ksx gksus dh
laHkkouk gS pw¡fd csbZeku vkSj LokFkhZ yksx blds izfrewY; dks viuh vko';drk
ds vuqdwy tksM+&rksM+ dj ldrk gS dqN enksa dk eki dh bdkbZ dks cnydj
100 xzke ls fdxzk- esa( fdxzk- ls fDaoVy esa vkSj vkxsA

(ii) bl fof/k esa fofHkUu oLrqvksa dk Hkkj.k muds ewY;ksa ds ifjek.k ds
vuqlkj dh tkrh gS vkSj Øekuqlkj oLrq,a tks cgqr vf/kd ewY; dh gSa lwpdkad
ds izfrewY; ij cgqr vf/kd izHkko Mkyrh gS de&ewY; dh tks oLrq,a gSa mldh
vis{kkA blfy,] ;g lwpdkad cM+s vad lwph dks oLrqvksa ls gkoh jgrk gSA

(iii) fofHkUu oLrqvksa dk vkisf{kd egRo /;ku esa ugha fd;k tkrk gSA

fVIi.kh%&bl fof/k ij vk/kkfjr] ifjek.k lwpdkad lw= ls fn;k tkrk gS %

100
0

1
01 






q
q

Q …(8.3)

tgk¡ Σq0 vkSj Σq1 ifjek.k gS lHkh pquh xbZ miHkksDr dk Øe'k% vk/kkj o"kZ
vkSj pkyw o"kZ esaA

mnkgj.k 8-1 fuEufyf[kr lead ls lwpdkad ifjdfyr djsa ljy lewgu
fof/k }kjk

oLrq : A B C D

1980 esa ewY; ¼#i;s½ : 162 256 257 132

1981 esa ewY; ¼#i;s½ : 171 164 189 145
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gy %

ewY; lwpdkad ljy lewgu fof/k
dk iz;ksx dj nh tkrh gS %

100
807

669

100
0

1









p

p
Poi

= 82.90

oLrq ewY; ¼#- esa½

1980(P0) 1981(P1)

A 162 171

B 256 164
C 257 189

D 132 145

dqy ΣP0=807 ΣP1=669

8-6-2 Hkkfjr lewgu fof/k (Weighted Aggregate Method)
bl fof/k esa] mfpr Hkkj fu;r dh tkrh gS fofHkUu oLrqvksa dk vkisf{kd egRo
lewg esa izfrfcafcr djus esaA Hkkj.k mRikn vk¡dM+s] miHkksDrk vk¡dM+s ;k forj.k
vk¡dM+s gks ldrh gSaA ewY; lwpdkad ds fuekZ.k esa] ifjek.k Hkkj.kksa dk iz;ksx
gksrk gS i.e., miHkksDr ifjek.k dh ek=k] [kjhnh xbZ ;k csph xbZA vxj w
Hkkj.k fdlh oLrq ls la;qDr gS] rc ewY; lwpdkad nh tkrh gS]

100
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01 






WP

WP
P …(8.4)

fofHkUu Hkkj.kksa dh fof/k iz;qDr dj ge dbZ lw= fudkyrs gSaA dqN egRoiw.kZ
lw= uhps fn, tkrs gSa %

(Las Peyre's Price Index or Base Year Method)
yklfi;js dk ewY; ?kkrkad ;k vk/kkj o"kZ fof/k% vk/kkj o"kZ ds ifjek.kksa

dks Hkkj.k ysrs gq,] i.e. w = qo ¼8-4 esa½] ge yklfi;js dk ewY; lwpdkad ikrs gSa
%

100
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qP

qP
PLa …(8.5)

;g lw= 1817 esa Ýsap vFkZ'kkL=h }kjk fufeZr fd;k x;k FkkA
ik'ks dk ewY; lwpdkad (Paasche's Price Index)% vxj ge pkyw o"kZ

ifjek.kksa dks Hkkj.k ysa ¼8-4 esa½( ge ik'ks dk ewY; lwpdkad ikrs gSa] tks fn;k
tkrk gSA

100
10

11
01 






qP
qP

PPa …(8.6)

;g lw= tjeu lkaf[;dhfon ik'ks }kjk 1874 esa fn;k x;k FkkA

MkWjfc'k-ckWmys ewY; lwpdkad (Dorbish-Bowley Price Index)% ;g
lwpdkad nh tkrh gS yklfi;js vkSj ik'ks ds ewY; lwpdkadksa ds lekUrj ek/; ls
vkSj gesa %
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qP
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qP

qP
P DB …(8.7)

;g dHkh&dHkh L-P lw= ls Hkh tkuk tkrk gSA

fQ'kj dk ewY; lwpdkad (Fisher’s Price Index)% bjfoa'k fQ'kj us
odkyr dh yklfi;js vkSj ik'ks ds ewY; lwpdkadksa dk xq.kksÙkj xq.ku dh vkSj
nh tkrh gS (

100]*[*

2/1

10

11

00

012/1
010101 









 








QP

QP

QP

QP
PPPP a

F …(8.8)

fQ'kj dk lwpdkad] vkn'kZ lwpdkad dgk tkrk gS pw¡fd ;g le;
mRØe.kh; vkSj vo;o mRØe.kh; ijh{k.kksa dks larq"V djrk gS lwpdkadksa ds
laxrrk ds fy, [foLrkj ds fy, ns[ksa 8-6]

ek'kZy&,toFkZ ewY; lwpdkad (Marshall-Edgworth Price Index)&
vk/kkj o"kZ ds ifjek.kksa dk lekUrj Økl ysdj vkSj pkyw o"kZ dks Hkkj.k i.e. w
=(q0 + q1)/2, ge ek'kZy&,toFkZ lw= (M.E.) izkIr djrs gSa&

010
)(

)(
100

)(

)(

100

101

2/100

2/101
01 











qqP

qqP

qqP

qqP
PME …(8.9)

100
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100

101 



 








qqP

qqP
…(8.9a)

okY'k ewY; lwpdkad (Walseh Price Index)& vk/kkj o"kZ vkSj pkyw o"kZ
ifjek.kksa ds lekUrj ek/; ysus ds cnys] ;fn ge mudk xq.kksÙkj ek/; ysa] i.e.

10 .qqw rc ge okWY'k dk lwpdkad izkIr djrs gSa tks fn;k tkrk gS

lw= }kjk&

100
0 10

101
01 






qqP

qqP
Pwa …(8.10)

dsyh dk lwpdkad ;k fu;r Hkkj.k lwpdkad (Kelly’s Price Index or
Fixed Weight Index)& ;g lw=] ftldk uke VweSu ,y- dsyh ds uke ij gS]
ls okafNr gS lHkh dkyksa esa Hkkjksa dks fu;r jgus dk dHkh&dHkh lkewfgd
lwpdkad fu;r Hkkjksa ds lkFk dgh tkrh gS vkSj nh tkrh gS lw=&

100
0

1
01 






QP
QP

P k …(8.11)

tgk¡ Hkkj.k ifjek.k (q) gSa tks fdlh vof/k ds lanHkZ esa gSa ¼t:jh ugha fd os
vk/kkj o"kZ ;k pkyw o"kZ gksa½ vkSj fu;r j[ks tkrs gSa lHkh vof/k;ksa esaA ifjek.kksa
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tks nks] ;k vf/kd o"kks± esa gSa dks Hkkj tSlk iz;qDr djA dk vkSlr (A.M. ;k
G.M.) tks nks] rhu ;k vf/kd o"kks± esa miHkksDr gSa dks Hkkj tSlk iz;qDr djrs gSaA

dsyh ds fu;r vk/kkj ?kkrkad dks Li"V ykHk izkIr gS yklfi;js ds ?kkrkad
ij D;ksafd yklfi;js ds ?kkrkad ds foijhr vk/kkj o"kZ esa ifjorZu ds lkFk
t:jr ugha fd Hkkjksa esa laxr ifjorZu gks D;ksafd bls fu;r j[kk tk ldrk gS
tc rd u;k lead miyC/k u gks tk, ?kkrkad dks la'kksf/kr djus ds
fy,A ,slk gksus dh otg ls] vHkh ;g lwpdkad dkQh vuqxzg ik jgk gS vkSj
cgqr yksdfiz; gks jgk gSA ;w-,l-,- esa yscj C;wjks Fkksd ewY; lwpdkad bl fof/k
ij vk/kkfjr gSA

fVIif.k;k¡& bl lHkh mi;qZDr lw=ksa esa] ;ksx fpUg yh tkrh gS pqus x,
fofHkUu oLrqvksa ds Åij lwpdkad ds fuekZ.k ds fy,A

yklfi;js ds lwpdkad Vs. ik'ks dk lwpdkad& yklfi;js dk ewY;
lwpdkad bl vfHkdYiuk ij vk/kkfjr gS fd miHkksDrk ifjek.k vk/kkj o"kZ esa
vkSj pkyw o"kZ esa ,d gS] ,d ifjdYiuk tks lkekU; esa ;FkkFkZ ugha gSA vxj
dqN oLrqvksa ;k enksa dk miHkksx pkyw o"kZ esa ?kV tkrk gS muds ewY; esa of̀)
dh otg ls ;k vknrksa esa ifjorZu dh otg ls] vk'oknu vkSj yksxksa ds fjokt]
rc yklfi;js dk lwpdkad tks vk/kkj o"kZ ifjek.kksa dks Hkkj ysus ij vk/kkfjr gS
bu oLrqvksa ¼ftudk ewY; rsth ls p<+rk gS½ ds fy, vis{k;k vf/kd Hkkj.k nsrh
gS vkSj Øekuqlkj ¼8-5½ esa va'k vis{k;k cM+k gSA yklfi;js ds lwpdkad ls
visf{kr gS ^Åij dh vksj vfHkufr* (Upward Bias) pw¡fd ;g ;FkkFkZ ewY; dks
vf/kd izkDdfyr djrh gSA mlh rjg ls] vxj fdlh oLrq dk miHkksx pkyw o"kZ
esa c<+rk gS muds dher esa deh dh otg ls ¼;k yksxksa ds vkLoklu] vknrksa ;k
fjoktksa esa ifjorZu dh otg ls½] rc ik'ks dk lwpdkad tks pkyw o"kZ ds ifjek.kksa
dks Hkkj ds rkSj ij ysrk gS ,slh oLrqvksa dks vf/kd Hkkj.k nsrk gS ¼ftudh dhersa
vf/kd fxjrh gSa½A Øekuqlkj] ik'ks ds lwpdkad dks uhps dh vksj vfHkufr
(Downward Bias) gS vkSj visf{kr gS fd ;FkkFkZ ewY; dk de&izkDdyu
djukA ;|fi] ;g fu"d"kZ ugha fudkyk tkuk pkfg, fd yklfi;js dk lwpdkad
ges'kk ik'ks ds lwpdkad ls cM+h gksxhA ifjfLFkfr ftlesa yklfi;js dk lwpdkad
cM+k] cjkcj ;k de gS ik'ks ds lwpdkad ls mnkgj.k
8-11 esa izkIr fd;k x;k gSA bl lanHkZ esa ;g lkFkZd gksxk mn~/k̀r djuk
djeky ds fuEu 'kCn&

^^vxj lHkh lkekuksa ds ewY; esa ifjorZu leku vuqikr esa gks rc
yklfi;js vkSj ik'ks ds lwpdkad cjkcj gksaxs] rc Hkkj.k i)fr fujFkZd gksxh] ;k
vxj lHkh lkekuksa ds ifjek.kksa esa ifjorZu leku vuqikr esa gks] os cjkcj gksaxs
rc nksuksa Hkkj.k i)fr;k¡ vkisf{kd :i ls cjkcj gSA**

izek.k ds fy, mnkgj.k 8.10 ns[ksaA

lk/kkj.kr%] ewY; lwpdkad dk ;FkkFkZ ewY; bu nksuksa ds chp dgha iM+rk gSA
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pw¡fd Hkkj izR;sd o"kZ ds fy, ifjofrZr gksrs gSa] ik'ks dk ewY; lwpdkad dks
x.ku dk;Z dh vf/kd vko';drk iM+rh gS rqyukRed :i ls yklfi;js ds ewY;
lwpdkad lsA

ek'kZy-,toFkZ vkSj fQ'kj dk lwpdkad& ;s lw= ,d izdkj dk le>kSrk
gS yklfi;js ds ewY; lwpdkad ¼ftls Åij dh vksj vfHkufr gS½ vkSj ik'ks dk
ewY; lwpdkad ¼ftls uhps dh vksj vfHkufr gS½ vkSj fdlh Kkr fn'kk esa dksbZ
vfHkufr ugha gSA ;s ;FkkFkZ ewY; lwpdkad dk csgrj izkDdyu nsrh gSA ;|fi]
pw¡fd bu nksuksa lw=ksa dks vk/kkj o"kZ vkSj pkyw o"kZ ewY;ksa vkSj ifjek.kksa dh
vko';drk gS viuh x.kukvksa ds fy,] vis{k;k yklfi;js ;k ik'ks ds ewY;
lwpdkad dsA blds vfrfjDr] ;|fi fQ'kj ds lwpdkad dks ,d vkn'kZ lwpdkad
dgrs gSa pw¡fd ;g lwpdkadksa ds laxrrk dk le; mRØe.kh; vkSj vo;o
mRØe.kh; ijh{k.k dks larq"V djrh gS ¼ckn esa of.kZr½] ;g O;ogkj esa fcjys gh
iz;qDr gksrh gS blds x.kukvksa esa dfBukbZ dh otg ls vkSj lkaf[;dhfon
Js;Ldj le>rs gSa fo'okl djus esa ljy] ;|fi de ifj'kq)] yklfi;js vkSj
ik'ks ds lwpdkadksa ijA ;g fpfUgr fd;k tk ldrk gS fd nksuksa fQ'kj dk
lwpdkad vkSj ek'kZy&btoFkZ dk lwpdkad yklfi;js vkSj ik'ks ds ?kkrkadksa ds
chp iM+rk gSA

ifjek.k ?kkrkad (Quantity Indices)& tSlk fd igys gh of.kZr gS]
ifjek.k lwpdkad mRikfnr ekyksa dh ek=k ;k ifjek.k esa vkisf{kd ifjorZu dks
izfrfcafcr djrh gS] miHkksDrk] fcØh fd;k x;k ;k forfjr fdlh fn, o"kZ esa
fdlh vk/kkj o"kZ ds lkis{kA ifjek.k ?kkrkad ds fy, lw= ¼8.4½ ls ¼8.11½ rd
izkIr fd;k tkrk gS ewY;ksa (p) vkSj ifjek.kksa (q) dks vnyk&cnyk djdsA
blfy,] mnkgj.k ds fy,&

100100
00

11

00

01
01 











qp

qp

pq

pq
Q La

…(8.12)

100100
01

11

10

11
01 











qp

qp

pq

pq
Q Pa …(8.13)

  100
01

11

00

102/1

010101 










qp

qp

qp

qp
QQQ PaLaF …(8.14)

100100
)(

)(

1000

1101

100

101
01 











pqpq

qppq

ppq

ppq
QME …(8.15)

izfrewY; ?kkrkad (Value Indices)& izfrewY; lwpdkad izkIr fd, tkrs gSa
dqy ewY; ¼;k [kpZ½ dks vfHkO;Dr dj fdlh fn, o"kZ esa mlh dk vk/kkj o"kZ ds
izfr'kr ds :i esa ladsrk{kjksa esa] ge fy[krs gSa&

1 1

0 0

Σp q
Vo 100 Vo 100

Σp q
    
pkyw  o"k Z e as dqy izfreYw ; 
vk/kkj o"k Z e as dqy izfrewY; …(8.16)
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vc ge dqN la[;kRed n"̀Vkarksa dh foospuk djsaxs mi;qZDr lw= ij
vk/kkfjrA

mnkgj.k 8.2 fuEufyf[kr lead ls ewY; lwpdkad ifjdfyr djsa 1980 ds
fy, 1970 dks vk/kkj o"kZ ds lkFk (i) yklfi;js fof/k] (ii) ik'ks dh fof/k
(iii) ek'kZy&btoFkZ fof/k] vkSj (iv) fQ'kj dh vkn'kZ fof/kA

oLrq,¡
1970 1980

ewY; ifjek.k ewY; ifjek.k

A
B
C
D

20
50
40
20

8
10
15
20

40
60
50
20

6
5
15
25

(b) ;g of.kZr fd;k tkrk gS fd ek'kZy&btoFkZ lwpdkad fQ'kj ds vkn'kZ
lwpdkad dk vPNk lfUudVu gSA bldk lR;kiu va'k (a) ds lead ds fy,
djsaA

gy % (a) ewY; lwpdkadksa ds fy, ifjdyu fofHkUu lw=ksa }kjk

1970 1980

oLrq,¡ p0 q0 p1 q1 p0q0 p0q1 p1q0 p1q1

A
B
C
D

20
50
40
20

8
10
15
20

40
60
50
20

6
5
15
25

160
500
600
400

120
250
600
500

320
600
750
400

240
300
750
500

Σp0q0=1660 Σp0q1=1470 Σp1q0=2070 Σp1q1=1790

(i) yklfi;js dk ewY; lwpdkad

699.12410024699.1100
1660

2070
100

00

01
01 






qp

qp
P La

(ii) ik'ks ewY; lwpdkad

77.1211002177.1100
1470

1790
100

10

11
01 






qp

qp
P Pa

(iii) ek'kZy btoFkZ ewY; lwpdkad

100
1470

1790

1660

2070
100

1000

1101
01 






qpqp

qpqp
P ME

23.12310023226.110051846.11002177.124699.1 

Aliter : F
0P = 23.123597.1518477.121699.1240101  PaLa PP
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(b) pw¡fd 32.12301 MEP vkSj 23.12301 FP djhc&djhc cjkcj gSa]
ek'kZy ,toFkZ lwpdkad fQ'kj ds vkn'kZ lwpdkad dk vPNk lfUudVu gSA

mnkgj.k 8.3: uhps fn, x, lead ls pkj oLrqvksa ds lewg dk ,d
lwpdkad fufeZr djsa fQ'kj ds vkn'kZ lw= dk iz;ksx dj %

vk/kkj o"kZ pkyw o"kZ

oLrq,a ewY; ifjek.k ewY; ifjek.k

A
B
C
D

2
4
1
5

40
16
10
25

5
8
2

10

75
40
24
60

gy % bl iz'u esa gesa [kpZ (e) vkSj ewY; (p) izfr bdkbZ nh xbZ gS fofHkUu
oLrqvksa ds fy,A gesa

[kpZ = ewY; x ifjek.k ifjek.k = [kpZ@ewY; (*)
p

eq

(*) dk iz;ksx dj ge lcls igys miHkksDrk ifjek.k izkIr djsaxs vk/kkj o"kZ
ds fy, vkSj pkyw o"kZ ds fy, tSlk fuEufyf[kr rkfydk esa fn;k x;k gS

fQ'kj ds vkn'kZ ewY; lwpdkad dk izx.ku

oLrq,a p0 p0q0 q0 p1 p1q1 q1 p1q0 p0q1

A
B
C
D

2
4
1
5

40
16
10
25

20
4

10
5

5
8
2

10

75
40
24
60

15
5
12
6

100
32
20
50

30
20
12
30

Σp0q0=91 Σp1q1=199 Σp1q0=202 Σp0q1=92

blfy,] fQ'kj dk vkn'kZ ewY; lwpdkad fn;k tkrk gS %

100
9291

199202
100

10

11

00

01
01 
















qp

qp

qp

qp
P F

12.2191001912.21008015.4100
8372

40198


mnkgj.k 8.4: ewY; lwpdkad vkSj ifjek.k lwpdkad dh x.kuk djsa o"kZ
2000 vkSj 1995 vk/kkj o"kZ ds fy,] iz;ksx djdsA
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oLrq,¡ ifjek.k ¼bdkbZ;k¡½ ifjewY; ¼#0½

1995 2000 1995 2000

A 100 150 500 900

B 80 100 320 500
C 60 72 150 360

D 30 33 360 297
(i) yklfi;js dh fof/k

(ii) ik'ks dh fof/k
(iii) fQ'kj dk ewY; vkSj ifjek.k lwpdkad dh Hkh x.kuk djsaA
gy % gesa oLrqvksa dk ifjek.k vkSj ifjewY; vk/kkj o"kZ esa fn;k x;k gS vkSj

pkyw o"kZ esaA ge tkurs gSa

ifjewY; = ewY; x ifjek.k ewY; (*)
ifjek.k

ifjewY; 

(*) dk iz;ksx dj ge miHkksDrk oLrq izkIr dj ldrs gSa vk/kkj o"kZ esa vkSj
pkyw o"kZ esaA

Lkkj.kh Ø- 8-1% yk'kfi;js] ik'ks vkSj fQ'kj ds lwpdkadksa ds fy,
ifjdyu

q0

(1)
q1

(2)
p0q0

(3)
p0

(4)=(3)÷(1)
p1q1

(5)
p1

(6)=(5)÷(2)
p1q0 p0q1

10
0
80
60
30

15
0

10
0

72
33

500
320
150
360

5
4

2.5
12

900
500
360
297

6
5
5
9

600
400
300
270

750
400
180
396

Σp0q0

=1330
Σp1q1

=2057
Σp1q0

=1570
Σp0q1

=1726

(i) yklfi;js dk ewY; vkSj
ifjek.k ?kkrkad

(ii) ik'ks dks ewY; vkSj
ifjek.k ?kkrkad

045.118

100
1330

1570
100

00

01
01









qp

qp
P La

177.119

100
1726

2057
100

10

11
01









qp

qp
P Pa

744.129100
1330

1726
100

00

01
01 






pq

pq
QLa 019.131100

1570

2057
100

10

11
01 






pq

pq
QPa
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(b) fQ'kj dk ewY; vkSj ifjek.k ?kkrkad

610.118248.14068177.119045.118010101  PaLaF PPP

395.130859.17002019.131774.129010101  PaLaF QQQ

mnkgj.k 8.5: fQ'kj ds lw= ls uhps fn, x, lead ls ifjek.k lwpdkad
dh x.kuk djsa %

oLrq,¡ 1994 1996

ewY; ¼#-½ dqy ewY;
¼#-½

ewY; ¼#-½ dqy ewY;
¼#-½

A 5 50 4 48

B 8 48 7 49

C 6 18 5 20

gy% ;gk¡ gesa dqy izfrewY; (v) pkyw vkSj vk/kkj o"kZ ds fy, fn;k x;k gSA

dqy izfrewY; = ewY; x ifjek.k (*)/  pvqPxqv

blfy,] vk/kkj vkSj pkyw o"kZ ds fy, miHkksDrk lkexzh izkIr dh tkrh gS
dqy izfrewY; dks laxr ewY; ls Hkkx nsdj

oLrq,¡ p0 vo=p0q0 q0 p1 v1=p1q1 q1 p0q1 p1q0

A
B
C

5
8
6

50
48
18

10
6
3

4
7
3

48
49
20

12
7
4

60
56
24

40
42
15

Σ p0q0=116 Σ p1q1=117 Σ p0q1=140 Σ p1q0=97

fQ'kj dk ifjek.k lwpdkad 1996 ds fy, vk/kkj o"kZ 1994 ds lkFk
lw= }kjk fn;k tkrk gS %

65.1201002065.11004557.1100
11252

16380

100
97116

117140
100

100

0100

1110

10

11

00

01
01

























qpqp

qpqp
pq

pq

pq

pq
Q F

mnkgj.k 8.6: lead tks layXu rkfydk esa nh xbZ gS tgk¡ p vkSj q Øe'k%
ewY; vkSj ifjek.k ds izrhd gSa vkSj iknkad (Subscript) izrhd gSa le; vof/k
dk] x Kkr djsa] ;fn yklfi;js (L) vkSj ik'ks (P) ds chp lwpdkad dk vuqikr
gS
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oLrq,a

A B
p0 1 1
q0 10 5
p1 2 x
q1 5 2

L : P : : 28:27

gy %

oLrq,a P0 q0 P1 q1 P0q0 P0q1 P1q0 P1q1

A 1 10 2 5 10 5 20 10

B 1 5 x 2 5 2 5x 2x

ΣP0q0

=15
ΣP0q1=7 ΣP1q0

=20+5x
ΣP1q1

=10+2x

gesa fn;k x;k gS
27

28

01

01 Pa

La

P
P

…(*)

100
3

4
100

15

520
100

00

01
01 










 














 xx

qp

qp
P La

100
7

210
100

10

11
01 







 






 x

qp

qp
P Pa

(*) esa izfrLFkkfir djus ij ge ikrs gSa %

27

28

)210(3

)4(7

27

28

7

210
3

4



























x

x
x

x

4840936

)210(4)4(9
9

4

210

4









xxx

xx
x

x

mnkgj.k 8.7: fuEufyf[kr lead ls Hkkfjr lwpdkad ifjdfyr djsa&

okafNr eky bdkbZ ifjek.k okafNr ewY; ¼#-½

1963 1973
lhesaV 100 ikSaM 5-00 8-00

ydM+h lh-QqV 9-50 14-20

LVhy 'khV lh-MCyw-lh- 34-00 42-20

b±V izfr* 000 12-00 24-00
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gy % pw¡fd ifjek.k ¼Hkkj½ fofHkUu ekyksa dk okafNr fu;r gSa nksuksa vk/kkj
vkSj pkyw o"kks± ds fy,] ge yksx dsyh ds ewY; lwpdkad lw= dk iz;ksx djsaxsA

vkxs] lhesaV bdkbZ 100 bdkbZ gS vkSj okafNr 500 ikSaM gSA blfy,] yxus
okyk lhesaV izfr bdkbZ lhesaV ds fy, gS 500@100 = 5A mlh rjg ls] yxus
okyk ifjek.k izfr bdkbZ b±V ds fy, gS 20]000@1000 = 20

Lkkj.kh Ø- 8-2: dsyh ds lwpdkad dh x.kuk,a

okafNr
eky

bdkbZ okafNr
ifjek.k

q dher ¼#-½

P0 P1 qP0 qP1

lhesaV 100 ikSaM 500 ikSaM 5 50 8-00 25 40

ydM+h lh-QqV 2000 lh-QqV 2000 9-50 14-20 19]000 28]400

LVhy
'khV

lh-MCyw-Vh- 50 lh- MCyw-
Vh-

50 34-00 42-00 1]700 2]100

b±V izfr* 000 20]000 20 12-00 24-00 240 480

ΣqP0=20,965 ΣqP1=31020

dsyh dk ewY; lwpdkad fn;k tkrk gS %

96.147100
20965

31020
100

0

1
01 






P

P
P

q

qk

8-6-3 ewY;kuqikr dk ljy vkSlr (Simple Average of Price
Relatives)

bl fof/k esa] lcls igys ge izR;sd oLrq ds fy, ewY;kuqikr (Price Relatives)
izkIr djrs gSaA ewY;kuqikr izkIr fd, tkrs gSa oLrq dk ewY; pkyw o"kZ esa blds
izfr'kr ds :i esa vk/kkj o"kZ esa vfHkO;Dr dj] i.e.,

P = ,d oLrq ds fy, ewY;kuqikr 100
0

1 
P

P
…(8.17)

ewY;kuqikr izR;sd oLrq ds fy, lwpdkadksa dk lcls ljy :i gSA lewgu lewg
ds fy, ewY; lwpdkad izkIr dh tkrh gS bu ewY;kuqikrksa dk vkSlr fudkydj
dksbZ mi;qDr dsUæh; izòfÙk dh eki iz;qDr dj] lkekU;r;k lekUrj ek/;
(A.M.) ;k xq.kksÙkj ek/; (G.M.) ewY; lwpdkad lk/kkj.k lekUrj ek/; dk
iz;ksx dj nh tkrh gS %

P
nP

P

n
MAP  







 1
100

1
.).(

0

1
0 …(8.18)

tgk¡ n lewg esa oLrqvksa dh la[;k gSA
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ewY;kuqikrksa dk xq.kksÙkj ek/; iz;ksx djus ij] lwpdkad nh tkrh gS %

  nP
P

P
II

MG
P

n

/1100
.).(

/1

0

1
01  
















…(8.19)

tgk¡ II |ksfrr djrh gS ewY;kuqikrksa dk n oLrqvksa ls xq.kuQyA ¼8.19½ dk
ifjx.ku djus ds fy, ge y?kqxq.kdksa dk iz;ksx djrs gSaA nksuksa rjQ ¼8.19½ esa
log ysus ij] ge ikrs gSa %

P
nP

P

n
MG log

1
100log

1.).log
0

1
01  

















 P
n

Anti
MG

P log
1

log
.).

01 …(8.19a)

xq.k vkSj voxq.k%&lwpdkad ewY;kuqikrksa ds ljy vuqikr ij vk/kkfjr
ljy lewgu fof/k dh dqN dfe;ksa dks nwj dj nsrh gS] viz.

(i) ewY;&lekuqikr fo'kq) vad gSa eki dh bdkbZ;ksa ls Lora= vkSj
blfy, muds vkSlr ij vk/kkfjr lwpdkad mu bdkbZ;ksa ls izHkkfor
ugha gksrh gS ftlesa ewY; lwphc) dh xbZ gSA

(ii) vkR;afrd voyksdu ¼cM+h vkSj NksVh ewY; lwfp;k¡½ lwpdkad dks
xyr rjhds ls izHkkfor ugha djrh gSA ;g lHkh voyksduksa dks
cjkcj egRo nsrh gSA

bl fof/k dh deh gS fd ;g lHkh oLrqvksa dks cjkcj Hkkj.k nsrh gS blfy,
lewg esa muds vkisf{kd egRo dks udkj nsrh gSA ;g deh nwj dj nh tkrh gS
ewY;kuqikrksa ds Hkkfjr vkSlr ysdj tSlh ppkZ 10.5.4 i"̀B½ esa dh xbZ gSA

nwljh lhferrk bl fof/k dh gS vkSlr dk pquko ftls iz;qDr fd;k tkuk
gSA tSlk igys gh ppkZ dh tk pqdh gS] G.M. ;|fi x.ku esa dfBu gksrk gS]
ijUrq lS)kfUrd :i ls A.M. ls csgrj ek/; gSA tcfd] x.ku dh lqfo/kk dh
otg ls] O;ogkj esa A.M. iz;qDr gksrh gSA dqN vFkZ'kkL=h] tSls ,Q-okbZ-
btoFkZ us gjkRed ek/; ds iz;ksx dh odkyr dh ewY;kuqikrksa ds vkSlru ds
fy, ijUrq blus nwljs yksxksa dk lkFk ugha ik;k vkSj blfy, 'kk;n gh iz;qDr
gksrh gSA

mnkgj.k 8.8: izR;sd o"kZ ds fy, lwpdkad fufeZr djsa fuEufyf[kr :bZ ds
okf"kZd Fkksd ewY;ksa ls 1993 vk/kkj o"kZ ds lkFk %

o"kZ Fkksd ewY; ¼#i;s½ o"kZ Fkksd ewY; ¼#-½

1993
1994
1995
1996
1997

75
50
65
60
72

1998
1999
2000
2001
2002

70
69
75
84
80
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gy % izR;sd o"kZ ds fy, lwpdkad izkIr fd, tkrs gSa pkyw o"kZ ds ewY;ksa dks
vk/kkj o"kZ 1993 dh dherksa ds izfr'kr esa vfHkO;Dr dj&

o"kZ Fkksd ewY;
¼#-½

lwpdkad ¼vk/kkj %
1993 = 100½

1993 75 100

1994 50 3393100
75

70
.

1995 65 6786100
75

65
.

1996 60 00.80100
75

60


1997 72 00.96100
75

72


1998 70 33.93100
75

70


1999 69 00.92100
75

69


2000 75 00.100100
75

70


2001 84 00.112100
75

84


2002 80 67.106100
75

80


mnkgj.k 8.9: fuEufyf[kr ewY; gSa ¼#i;s esa½ oLrqvksa ds 1995 vkSj 2000
esaA ,d ewY; lwpdkad ewY;kuqikrksa ij vk/kkfjr ifjdfyr djsa lekUrj ek/;
lkFk gh xq.kksÙkj ek/; dk Hkh iz;ksx djA

o"kZ oLrq,¡

A B C D E F

1995
2000

45
55

60
70

20
30

50
75

85
90

120
130
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gy %

oLrq ewY; ewY;kuqikr

1995 esa
(p0)

2000 esa
(p1) 100

0

1 
P

P
P

log P

A
B
C
D
E
F

45
60
20
50
85
120

55
70
30
75
90
130

122.22
116.67
150.00
150.00
105.88
108.33

2.0871
2.0667
2.1761
2.1761
2.0246
2.0347

ΣP = 753.1 Σlog P = 12.5653

lekUrj ek/; ij vk/kkfjr lwpdkad gS %

517.125
6

1.7531
100

1

0

1.).(

01  







P

nP

P

n
P MA

xq.kksÙkj ek/; ij vk/kkfjr lwpdkad fn;k tkrk gS %

3.124)0942.2(log.).(

0942.25653.12
6

1
log

1
.).(log

01

01





AntiMGP

P
n

MGP

mnkgj.k 8.10: 1995 vkSj 1996 ds fy, 1990 dks vk/kkj o"kZ ysrs gq,
fuEufyf[kr lead ls ewY; lwpdkad ifjdfyr djsa %

oLrq ewY; ¼#- izfr bdkbZ½

1990 1995 1996

A
B
C
D
E

5
7
8

20
500

6
10
12
17
550

4
7
6
16

540
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gy%

oLrq ewY; ewY;kuqikr

1990
P0

1995
P1

1996
P2

1995 ds
fy,

(P1/P0)×100

1996 ds
fy,

(P2/P0)×100
A
B
C
D
E

5
7
8

20
500

6
10
12
17

550

4
7
6
16

540

120-00
142-86
150-00
85-00

110-00

80-00
100-00
75-00
80-00
108-00

607-86 443-00

1995 ds fy, ewY; lwpdkad 57.121
5

86.607
100

5

1

0

1  







P

P

1996 ds fy, ewY; lwpdkad 6.88
5

00.443
100

5

1

0

2  







P

P

8-6-4 ewY;kuqikrksa dk Hkkfjr vkSlr (Weighted Average of
Price Relatives)

ljy vuqikrksa dh fof/k dk vkSlr dh deh ftlesa ifjdYiuk gS fd lHkh
vuqikr cjkcj egRo ds gSa bl fof/k }kjk nwj dh tkrh gS ftlesa vuqikrksa dks
mi;qDr Hkkj.k iznku dj lewg esa fofHkUu oLrqvksa dk vkisf{kd egRo ds le:i
fn;k tkrk gSA blfy,] iwjs lewg ds fy, lwpdkad Hkkfjr vkSlr dks ysdj izkIr
fd;k tkrk gS] T;knkrj ewY;kuqikrksa dk A.M. ;k G.M. ysdjA blfy,] Hkkfjr
A.M. ij vk/kkfjr] ewY; lwpdkad fn;k tkrk gS&

W

WP

W

P

P
W

MAP



























100

.).( 0

1

01

…(8.20)

tgk¡ W Hkkj.k gSa ewY;kuqikr P ls la;qDrA

¼8.20½ esa P01 (A.M.) dh x.kuk dk pj.k

1- izR;sd oLrq ds fy, ewY;kuqikr (P) Kkr djsa i.e., P dh x.kuk djsa

100
0

1 
P

P
P
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2- pj.k 1 esa ewY;kuqikr dks laxr Hkkj (W) ls xq.kk dj xq.kuQy WP
izkIr djus ds fy,A

3- pj.k 2 esa xq.kuQyksa dk ;ksx izkIr djus ds fy, lHkh oLrqvksa ds fy,
ΣWP izkIr djsaA

4- pj.k 3 esa ;ksx dks ΣW ls Hkkx nsa] dqy iznku fd;k x;k HkkjA
ifj.kkeh vad ewY; lwpdkad nsrk gS ewY;kuqikrksa ds Hkkfjr vkSlr ij

vk/kkfjrA
ewY;kuqikr dk Hkkfjr xq.kksÙkj ek/; ij vk/kkfjr ewY; ?kkrkad fn;k tkrk gS

% P01 ¼Hkkfjr G.M.½
WW

p

p




































/1

0

1 100 …(8.21)

nksuksa rjQ logarithm ysus ij] ge ikrs gSa
log [P01 ¼Hkkfjr G.M.½]

W

PW

p

p
W

W 





 















 log
100log

1

0

1

 P01 ¼Hkkfjr G.M.½] 










W
PW

Anti
log

log …(8.22)

x.ku mís';ksa ds fy,] lw= ¼8.22½ iz;qDr gksrh gS vkSj blds fy,
fuEufyf[kr pj.k dh vko';drk gS %

¼8-22½ esa P01 (G.M.) dh x.kuk dk pj.k %

1- ewY;kuqikr dh x.kuk djsa 100
0

1 
P

P
P izR;sd oLrq ds fy,

2- lHkh ewY;kuqikrksa dk Logarithm Kkr djsaA ;g log P ewY; nsrk gSA

3- izR;sd oLrq ds log P ewY; dks laxr iznÙk ewY; ls xq.kk djsaA ;g
(W. log P) ewY; nsxkA

4- pj.k 3 esa (W. log P) ewY;ksa dk ;ksxQy lHkh oLrqvksa ds fy, ΣW. log
P izkIr djus ds fy, djsaA

5- pj.k 4 esa izkIr ;ksxQy dks ΣW, Hkkj.kksa dk ;ksxQy ls Hkkx nsaA

6- pj.k 5 esa izkIr izfrewY; dk Antilog, okafNr ewY; lwpdkad nsrk gSA

fVIif.k;k¡ 1 % pw¡fd ewY;kuqikr lwpdkad dk lcls ljy :i gS ge
ladsrk{kj I dk iz;ksx Hkh P ds fy, dj ldrs gSa i.e. ge fy[k ldrs gSa

100
0

1 
P

P
I
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2- lkekU; ladsrk{kjksa esa] gesa %

(*)

)(100

100
00

00

0

1

00

01
01 

































W

pw

qp

qp
p

p

qp

qp
P La

tgk¡ ,
P

P
P 100

0

1  oLrq dk ewY;kuqikr gS

vkSj W = p0 q0, oLrq dk vk/kkj o"kZ esa izfr ewY; gSA

;ksx dk fpUg fofHkUu oLrqvksa ds Åij fy;k tkrk gSA

(*) ls] ge fu"d"kZ fudkyrs gSa fd yklfi;js dk ewY; lwpdkad ewY;kuqikrksa
dk Hkkfjr ek/; gS] laxr Hkkj vk/kkj o"kZ esa oLrqvksa dk izfrewY; gSA

mlh rjg] ik'ks dk ewY; lwpdkad fn;k tkrk gS %

W

pw

qΣp

)q(p
p

p

qΣp

qΣp
P Pa



























10

10
0

1

10

11
01

100

100

tgk¡ 100
0

1 
P

P
P vkSj W = P0q1

blfy,] ik'ks dk ewY; lwpdkad ewY;kuqikrksa ds Hkkfjr ek/; ds :i esa
vfHkO;Dr gksrh gS] laxr Hkkj gksrs gSa w = p0 q1, i.e., izfrewY; izkIr fd, tkrs gSa
pkyw o"kZ ds ifjek.k dks vk/kkj o"kZ ds ewY; ij ysdjA

mnkgj.k 8.11: fuEufyf[kr rkfydk dqN Hkkstu lkefxz;ksa dk ewY; vk/kkj
o"kZ vkSj pkyw o"kZ esa nsrh gS vkSj ifjek.k csph xbZ vk/kkj o"kZ esaA Hkkfjr
lwpdkad ifjdfyr djsa Hkkfjr vkSj ewY;kuqikrksa dk iz;ksx djA

ensa vk/kkj o"kZ ifjek.k

¼bdkbZ;k¡½

vk/kkj o"kZ ewY;

¼#- esa½

pkyw o"kZ ewY;

¼#- esa½

A
B
C
D

7
6
16
21

18-00

3-00

7-50

2-50

21-60

4-65

9-00

2-25
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gy %

ensa vk/kkj o"kZ
ifjek.k
Hkkj
(W)

ewY; ¼#i;s esa½ ewY;kuqikr

100
0

1 
P

P
P

W.P.

vk/kkj
o"kZ
(P0)

pkyw o"kZ
(P1)

A 7 18-00 21-60 120 840

B 6 3-00 4-65 155 930

C 16 7-50 9-00 120 1920

D 21 2-50 2-25 90 1890

ΣW=50 ΣWP=5580

ewY; lwpdkad pkyw o"kZ ds fy, ¼vk/kkj o"kZ = 100½] Hkkfjr vkSlr
ewY;kuqikr dk fn;k tkrk gS%

P01 ¼Hkkfjr A.M.½ 6.111
50

5580







W

WP

mnkgj.k 8.12 ewY;ksa dk lwpdkad 1995 ds fy, 1990 ds vk/kkj ij
ifjdfyr djsa uhps fn;s x, lead ls%&

oLrq Hkkj ewY; izfr bdkbZ
1990 ¼#-½

ewY; izfr bdkbZ
1995 ¼#-½

A
B
C
D

40
25
20
15

16
40
12
2

20
5

15
3

vxj oLrq,¡ A, B, C, D ds Hkkj 1%2%3%4 ds vuqikr esa c<+k fn, tk,a]
lwpdkad esa D;k of̀) gksxh\

gy %

oLrq Hkkj
(W)

ewY; izfr
bZdkbZ
¼#- esa½

ewY;kuqikr

100
0

1 
P

P
P

W.P. Hkkj esa of̀)
(W1)

W1P

1990
(P0)

1995
(P1)

A 40 16 20 125 5000 44
10

40
40  5500

B 25 40 50 125 3125 30
10

252
25 


 3750
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C 20 12 15 125 2500 26
10

203
20 


 3250

D 15 2 3 150 2250 21
10

154
15 


 3150

ΣW=
100

ΣWP=
12875 ΣW1=121 ΣW1P=

15650

pw¡fd oLrqvksa dk Hkkj esa of̀) 1%2%3%4 ds vuqikr esa ¼dqy = 10½] Hkkj esa of̀)
gS%

440
10

1
(a)  525

10

2
(b) 

620
10

3
(c)  615

10

4
(d) 

okLrfod lwpdkad 75.128
100

12875
)( 






w

wp
I

u;k lwpdkad 34.129
121

15650
)(

1

1
1 






w

pw
I

lwpdkad esa of̀) = I1 –I = 0.59

mnkgj.k 8.13: e/; foÙk ifjokjksa ds ctV esa vUos"k.k ds nkSjku ,d
ifjokj ls fuEufyf[kr lwpuk feyh %

[kpZ → Hkkstu HkkM+k diM+k b±/ku nwljs

30% 15% 20% 10% 25%

ewY; ¼#- esa½ 1997 esa

ewY; ¼#- esa½ 1998 esa

100
90

20
20

70
60

20
15

40
55

ewY; lwpdkad dh x.kuk djsa iz;ksx dj %

(a) ewY;kuqikr dk Hkkfjr A.M. (ii) ewY;kuqikr dk Hkkfjr G.M.
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ewY;

lewg Hkkj

(W)
1997
(P0)

1998
(P1)

ewY;kuqikr

100
0

1 
P

P
P

W.P. log P W. log P

Hkkstu

HkkM+k

diM+s

b±/ku

nwljs

30
15
20
10
25

100
20
70
20
40

90
20
60
15
55

90-0
100-0
85-7
75-0

137-5

2700
1500
1714
750

3437-5

1-9542
2-0000
1-9330
1-8751
2-1383

58-626
30-000
38-660
18-751
53-457

ΣWP =
10101.5

ΣW log P
= 199.494

(i) 1998 ds fy, lwpdkad vk/kkj o"kZ 1997 ds lkis{k] ewY;kuqikr ds
Hkkfjr lekUrj ek/; ij vk/kkfjr nh tkrh gS %

015.101
100

5.10101
.).(0 






W

WP
MAP

(ii) 1998 ds fy, lwpdkad vk/kkj o"kZ 1997 ds lkis{k] ewY;kuqikr ds
Hkkfjr xq.kksÙkj ek/; ij vk/kkfjr nh tkrh gS %

83.98)9949.1(log.).(

9949.1
100

494.199log
.).(log

01

01









AntiMGP
W

PW
MGP

8-7 lwpdkad lw=ksa dh laxfr dk ijh{k.k (Tests of
Consistency of Index Numbers)

8-5 esa geus lwpdkadksa ds fuekZ.k dh fofHkUu lw=ksa dh foospuk dh gSA dksbZ Hkh
lw= ewY; ifjorZu ;k ifjek.k ifjorZuksa dks ifj'kq)rk ;k iw.kZrk ls ekfir ugha
djrh gS] vkSj muesa dqN vfHkufr gS] leL;k gS] fn, ifjfLFkfr esa lcls mi;qDr
lw= dk pqukoA lw= =qfV ds eki ds rkSj ij dbZ xf.krh; ijh{k.k] tk tkuh
tkrh gS lwpdkad lw= dh laxfr dk ijh{k.k (Tests of Consistency) lq>kbZ
xbZ gSA bl [kaM esa ge bu ijh{k.kksa dh foospuk djsaxs] tks dHkh-dHkh ,d vPNs
lwpdkad dh dlkSVh Hkh dgh tkrh gSA

8-7-1 bdkbZ ijh{k.k (Unit Test)
bl ijh{k.k esa okafNr gS fd lwpdkad lw= bdkbZ;ksa ls Lora= gksa ftuesa fofHkUu
oLrqvksa ds ewY; ;k ifjek.k lwphc) gSaA 8.5 esa mYysf[kr lHkh lw= flok;
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ljy ewY; dk lewgu ¼ifjek.k½ ij vk/kkfjr lwpdkad dks NksM+dj bl ijh{k.k
dks larq"V djrs gSaA

8-7-2 le; mRØkE;rk ijh{k.k (Time Reversal Test)

le; mRØkE;rk ijh{k.k] izks- bjfoax fQ'kj }kjk izLrkfor] esa okafNr gS lwpdkad
lw= dks le; laxfr /kkj.k djuk] dk;Z djrs gq, nksuksa vkxs vkSj ihNs le; ds
lkis{kA muds ¼fQ'kj ds½ ds 'kCnksa esa %

^^,d lwpdkad ds ifjdyu ds lw= dks ,slk gksuk pkfg, fd ;g leku
vuqikr nsa ,d fcanq ls nwljs ds chp] dksbZ ek;us u j[krs gq, fd nksuksa esa ls
dkSu vk/kkj dh rjg fy;k x;k gS ;k nwljh rjg ls j[kus ij] lwpdkad tks
vkxs laxf.kr fd;k x;k gS dks o;RØekuqikrh gksuk pkfg, mldk ¼lwpdkad dk½
tks ihNs laxf.kr fd;k x;k gSA**

nwljs 'kCnksa esa] vxj lwpdkad leku lead nks vof/k;ksa ds fy, ,d lw= ls
gh laxf.kr fd, x, gSa ijUrq vk/kkj myVdj] rc bl rjg ls izkIr lwpdkad
dks ,d nwljs dk O;RØekuqikrh gksuk pkfg,A xf.krh; :i ls] gesa gksuk pkfg,
¼dkjd 100 dks gVkdj½

P01 × P10 = 1 …(8.23)

;k T;knk lkekU;r;k]

Pab × Pba = 1 …(8.24)

tgk¡ Pab ewY; ?kkrkad gS ¼cxSj vo;o 100 ds½ ‘b' o"kZ ds fy, ‘a' o"kZ
vk/kkj ds lkFk vkSj Pba ewY; ?kkrkad gS ¼cxSj vo;o 100 ds½ ‘a' o"kZ ds fy,
‘b' o"kZ vk/kkj ds lkFkA

le; mRØkE;rk ijh{k.k fuEufyf[kr lwpdkad lw=ksa ls larq"V gksrh gSa %

(i) ljy lewgu lwpdkad (Simple Aggregate Index)

(ii) ek'kZy&,toFkZ lw=

(iii) okWY'k lw=

(iv) fQ'kj dk vkn'kZ lw=

(v) dsyh dk fu;r Hkkj.k lw= ¼uhps fl) fd;k x;k gS½

(vi) ewY;kuqikr lw= dk ljy xq.kksÙkj ek/; ¼uhps fl) fd;k x;k gS½

(vii) ewY;kuqikr lw= dk Hkkfjr xq.kksÙkj ek/; fu;r Hkkjksa ds lkFk

yklfi;js vkSj ik'ks dk lwpdkad bl ijh{k.k dks larq"V ugha djrs

vkb, ge ijh{k.k dk lR;kiu dsyh ds fu;r Hkkj lw= ds fy, djsaA

gesa ¼cxSj vo;o 100 ds½
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0

1
01 WP

WP
P K




 vkSj

1

0
01 WP

WP
P K






1
1

0

0

1
1001 











WP

WP

WP

WP
PP KK

blfy,] dsyh dk fu;r Hkkj lw= le; mRØkE;rk ijh{k.k dks larq"V djrk
gSA

lwpdkad ds fy, tks vk/kkfjr gS ewY;kuqikrksa ds G.M. ij] gesa %
n

P

P
MGP

/1

0

1
01 .).( 
















 vkSj

n

P

P
MGP

/1

1

0
10 .).( 


















n

p

p

P

P
MGPMGP

/1

1

0

0

1
1001 .).(.).( 


































1

/1

1

0

0

1  























n

p

p

p

p

blfy,] ewY;kuqikr lw= dk xq.kksÙkj ek/; le; mRØkE;rk ijh{k.k dks
larq"V djrk gSA mlh rjg ls] ijh{k.k dk lR;kiu ewY;kuqikr ?kkrkad ds Hkkfjr
xq.kksÙkj ek/; fu;r Hkkj ds lkFk ds fy, Hkh gks ldrh gSA

fVIif.k;k¡ 1: P10 dks izkIr fd;k tk ldrk gS P01 ds fy, lw= }kjk 0
vkSj 0 vuqyXuksa dks vny&cny dj, i.e., 0 dksA ls ifjofrZr dj vkSj 1 dks
0 lsA

2- vxj yklfi;js dk ewY; lwpdkad ik'ks ds ewY; lwpdkad ds cjkcj gS]
rc lkekU; ladsrk{kjksa esa] gesa %

(*)))(())((

100100

11001001

10

11

00

01
0101













qpqpqpqp
qp
qp

qp
qpPP PaLa

;ksx dk fpUg fofHkUu oLrqvksa ds Åij fy;k tkrk gS

00

01
01 qp

qpP La




 ¼cxSj vo;o 100 ds½
10

11
01 qp

qpP La




 ¼cxSj vo;o 100 ds½

11

10
10 qp

qpQ La





01

00
10 qp

qp
Q Pa






11

10

00

01
1001 qp

qp
qp
qp

QP LaLa









01

00

10

11
1001 qp

qp
qp
qp

QP PaPa
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= 1---(*ls ) = 1---(*ls )

 yklfi;js dk ewY; ?kkrkad vo;o
mRØE;rk ijh{k.k dks larq"V djrk
gS

 ik'ks dk ewY; ?kkrkad vo;o
mRØE;rk ijh{k.k dks larq"V
djrk gS

blfy,] yklfi;js dk ewY; ?kkrkad ik'ks ds ewY; ?kkrkad ds cjkcj gS] rc
buesa ls nksuksa le; mRØkE;rk ijh{k.k dks larq"V djrk gSA

8-7-3 vo;o ¼dkjd½ mRØkE;rk ijh{k.k (Factor Reversal Test)

;g laxfr ds nks egRoiw.kZ ijh{k.kksa esa nwljk gS tks izks- bjfoax fQ'kj }kjk
izLrkfor gSA muds vuqlkj%

^^tSls gekjk lw= nks vof/k;ksa ds vnyk&cnyh dh vuqefr nsrk gS cxSj
vlaxfr dk ifj.kke fn,] blfy, bls ewY;ksa vkSj ifjek.kksa ds vnyk&cnyh dh
vuqKk nsuh pkfg, cxSj vlaxfr dk ifj.kke fn,, i.e., nks ifj.kkeksa dk ,d
lkFk xq.ku dks ;FkkFkZ izfrewY; vuqikr nsuk pkfg,] flok; ,d lekuqikr ds
fu;rkad dkA**

bldk eryc gS fd vxj ewY; vkSj ifjek.k ?kkrkad ,d gh lead ds fy,
izkIr fd, tkrs gSa] leku vk/kkj vkSj pkyw vof/k vkSj ,d gh lw= dk iz;ksx
dj] rc mudk xq.kuQy ¼vo;o 100 ds cxSj½ dks ;FkkFkZ izfrewY; vuqikr nsrs
gSa] pw¡fd ewY; dk ifjek.k ls xq.kuQy dqy izfrewY; nsrk gSA ladsrk{kjksa esa] gesa
gksuk pkfg, ¼cxSj 100 vo;o ds½A

01
00

11
0101 V

qp
qpQP 




 …(8.25)

tgk¡ ΣP1Q1 vkSj ΣP0Q0 dqy izfrewY; Øe'k% pkyw vkSj vk/kkj o"kZ esa
|ksfrr djrk gSA

fQ'kj dk lw= vo;o mRØkE;rk ijh{k.k dks larq"V djrk gSA okLro esa]
fQ'kj dk lwpdkad vdsyk lwpdkad gS tks bl ijh{k.k dks larq"V djrk gS
D;ksafd 8-5 esa foosfpr nwljk dksbZ Hkh lw= bl ijh{k.k dks larq"V ugha djrk gSA
muesa ls dqN dk lR;kiu] viz. yklfi;js] ik'ks] ek'kZy&,toFkZ] ljy lewgu
vkSj okWY'k lwpdkad vo;o mRØkE;rk ijh{k.k dks larq"V ugha djrs mnkgj.k 8-
22 esa fn;k x;k gSA

fVIif.k;k¡ 1- pw¡fd fQ'kj dk lwpdkad vdsyk lwpdkad gS tks nksuksa le;
mRØkE;rk vkSj vo;o mRØkE;rk ijh{k.k dks larq"V djrk gS] ;g dHkh&dHkh
fQ'kj dk vkn'kZ lwpdkad Hkh dgykrk gSA

2- vxj yklfi;js dk ewY; lwpdkad ik'ks ds ewY; lwpdkad ds cjkcj gS]
rc lkekU; ladsrk{kjksa esa] gesa %
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;ksx dk fpUg fofHkUu oLrqvksa ds Åij fy;k tkrk gS
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 yklfi;js dk ewY; ?kkrkad
vo;o mRØE;rk ijh{k.k dks
larq"V djrk gS

 ik'ks dk ewY; ?kkrkad vo;o
mRØE;rk ijh{k.k dks larq"V
djrk gS

blfy,] vxj yklfi;js dk ewY; ?kkrkad ik'ks ds ewY; ?kkrkad ds cjkcj gS]
rc buesa ls nksuksa lwpdkad vo;o mRØkE;rk ijh{k.k dks larq"V djrk gSA

8-7-4 pØh; ijh{k.k (Circular Text)
pØh; ijh{k.k] osLVxkMZ }kjk lcls igys lq>kbZ xbZ] le; mRØkE;rk ijh{k.k
dk foLrkj gS nks ;k nks ls vf/kd vof/k;ksa ds fy, vkSj vk/kkj o"kZ ds
ifjorZu'khyrk ij vk/kkfjr gSA blesa okafNr gS ?kkrkad dks pØh; :i ls dk;Z
djuk vkSj ;g xq.k gesa leFkZrk nsrk gS lwpdkadksa dks vof/k ls vof/k esa izkIr
djus esa cxSj okLrfod vk/kkj ij gj ckj ykSVus dsA rhu vof/k;ksa a, b, c ds
fy, ijh{k.k ls okaNuh; gS %

cbaPPP cabcab  ,1 …(8.26)

tgk¡ Pij ewY; ?kkrkad gS ¼cxSj vo;o 100 ds½ ‘j' vof/k ds fy, ‘i' vk/kkj
ds lkFkA lkekU; ladsrk{kjksa esa ¼8-20½ of.kZr fd;k tk ldrk gS ,sls %

P01 × P12 × P20 = 1 …(8.27)

mnkgj.k ds fy,]

1
22

20

11

12

00

01
201201 













qp
qp

qp
qp

qp
qpPPP LaLaLa

blfy,] yklfi;js dk ?kkrkad pØh; ijh{k.k dks larq"V ugha djrk gSA mlh
rjg] ;g lR;kfir fd;k tk ldrk gS fd ik'ks] M.E. okWY'k vkSj fQ'kj
ds ?kkrkadksa esa ls dksbZ bl ijh{k.k dks larq"V ugha djrk gSA okLro esa] pØh;
ijh{k.k fdlh Hkh Hkkfjr lewgu lw= ls larq"V ugha gksrk gS cnyrs Hkkjksa ds lkFk]
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i.e., vxj Hkkj tks P01, P12 vkSj P20 lwpdkadksa ds fuekZ.k esa iz;qDr cnyrk
gSA ;g ijh{k.k flQZ larq"V gksrk gS lwpdkad lw= tks vk/kkfjr gSa%

(i) ewY;kuqikrksa ds ljy xq.kksÙkj ek/;, vkSj

(ii) dsyh ds fu;r vk/kkj fof/k ijA

mnkgj.k ds fy,] lwpdkadksa ds fy, tks vk/kkfjr gSa ewY;kuqikrksa ds ljy
xq.kksÙkj ek/; ij] gesa%
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blfy, bl fLFkfr esa pØh; ijh{k.k dk;e jgrk gSA

mlh rjg ls] lwpdkad dsyh ds fu;r Hkkj lw= ij vk/kkfjr nsrk gS

¼cxSj vo;o 100 ds½

1
2

0

1

2

0

1
201201 
















WP

WP

WP

WP

WP

WP
PPP

fVIif.k;k¡ 1- ¼8-21½ dk lkekU;hdj.k%&

pØh; ijh{k.k dk lkekU;hdj.k rhu vof/k;ksa ls vf/kd dh fLFkfr esa gks
ldrk gS %

P01 × P12 × P23 × --------- × Pn-1, n × Pn, 0 = 1 …(8.28)

tgk¡ ?kkrkadksa dk fopkj cxSj vo;o 100 ds gksrk gSA

mnkgj.k 8-14: fuEufyf[kr lead ds fy, fl) djsa fd fQ'kj dk vkn'kZ
lwpdkad nksuksa le; mRØkE;rk ijh{k.k vkSj vo;o mRØkE;rk ijh{k.k dks
larq"V djrk gS vkSj blds ifjewY; dks ifjdfyr djsaA

vk/kkj o"kZ pkyw o"kZ

oLrq ewY; ifjek.k ewY; ifjek.k
A
B
C
D

6
2
4
10

50
100
60
30

10
2
6
12

56
120
60
24
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gy %

oLrq P0 q0 P1 q1 P0q0 p0q1 P1q0 P1q1
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200
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300
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200

360

360
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240

360

288

Σp0q0

=1040
Σp1q1

=1056
Σp0q0

=1020
Σp1q1

=1448

fQ'kj dk lwpdkad fn;k tkrk gS

10561440
14481420100100

1000

1101
01 








qpqp
qpqp

P F

3683.11008722.1100
1098240
2056160100 

= 136.83
le; mRØkE;rk ijh{k.k%& gesa 3683.101 FP ¼cxSj vo;o 100 ds½
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10 qpqp

qpqp
P F




 ¼cxSj vo;o 100 ds½

7308.05341.0
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14201448

10401056







19999.07308.03683.11001  FF PP

blfy,] fQ'kj dk ?kkrkad le; mRØkE;rk ijh{k.k dks larq"V djrk gSA

vo;o mRØkE;rk ijh{k.k% gesa ¼cxSj vo;o 100 ls½
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blfy,] fQ'kj dk ?kkrkad vo;o mRØkE;rk ijh{k.k dks Hkh larq"V djrk
gSA

Aliter: gesa ¼cxSj vo;o 100 ds½

;
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 FF PP

blfy,] fQ'kj dk ?kkrkad le; mRØkE;rk ijh{k.k ds larq"V djrk gS
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11

1040

1448

qp
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blfy,] fQ'kj dk ?kkrkad vo;o mRØkE;rk ijh{k.k dks larq"V djrk gSA

fVIi.kh% vxj gesa iwNk ugha tkrk gS fQ'kj ds ?kkrkad dh x.kuk ds ckjs esa
ijUrq ljy :i ls ijh{k.k dk fd vxj ;g le; mRØkE;rk ;k@vkSj vo;o
mRØkE;rk ijh{k.kksa dks larq"V djrh gS] rc oSdfYid fof/k mi;qZDr nh xbZ
T;knk lqfo/kktud gS la[;kRed lax.kukvksa ds fy,A

mnkgj.k 8-15: fuEufyf[kr lead ds fy, yklfi;js] ik'ks vkSj fQ'kj
ds ?kkrkadksa dks ifjdfyr djsaA ;g Hkh tk¡p djsa mi;qZDr esa dkSu larq"V djrk
gS (i) le; mRØkE;rk ijh{k.k (ii) vo;o mRØkE;rk ijh{k.k

oLrq vk/kkj o"kZ pkyw o"kZ

ewY; ifjek.k dher ifjek.k

A
B
C
D
E

6-5
2-8
4-7
10-9
8-6

500
124
60
38
49

10-8
2-9
8-2

13-4
10-8

560
148
78
24
27
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gy %

oLrq P0 q0 P1 q1 P0q0 P1q0 P0q1 P1q1

A

B

C

D

E

6.5

2.8

4.7

10.9

8.6

500

124
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38

49

10.8

2.9

8.2

13.4

10.8

560

148

78

24

27

3250.0

347.2

324.3

414.2

421.4

5400.0

359.6

565.8

509.2

529.2

3640.0

414.4

366.6

261.6

232.2

6048.0

429.2

639.6

321.6

291.6

4757-1 7363-8 4914-8 7730-0

(i) 80.1541005480.1100
1.4757

8.7363
100

00

01
01 






qp
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P La

(ii) 28.1571005728.1100
8.4914

0.7730
100

10
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01 






qp
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P Pa

(iii)   03.156)28.15780.154( 2/12/1

010101  LaPaF PPP

(iv) 21.1011000121.1100
1.4757

8.4914
100

00

01
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q La

(v) 97.1041000497.1100
8.7363

0.7730
100

10
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01 






pq
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Q Pa

(vi) 01.10324.1006.1097.10421.101010101  PaLaF PQQ

le; mRØkE;rk ijh{k.k % gesa gksuk pkfg, ¼cxSj vo;o 100 ds½

P01 × P10 = 1

(vii) 58.631006358.0100
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01 
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(viii) 60.641006460.0100
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100

01

00
01 






qp

qp
P Pa

(ix)   08.6404.897.760.6458.63
2/1

010101  PaLaF PPP

blfy,]

19842.06358.05480.11001  LaLa PP

10161.16460.05728.11001  LaLa PP

19998.06408.05602.11001  FF PP
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blfy,] fQ'kj dk lw= le; mRØkE;rk ijh{k.k dks larq"V djrk gSA
yklfi;js vkSj ik'ks dk lw= bl ijh{k.k dks larq"V ugha djrk gSA

vo;o mRØkE;rk ijh{k.k% gesa gksuk pkfg, %
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QP






(x) 5667.10121.15480.10101  LaLa QP

(xi) 6510.10497.15728.10101  PaPa QP

(xii) 6073.10301.15603.10101  FF QP

(xiii) 6249.1
1.4757
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v

v

fQ'kj dk lw= vo;o mRØkE;rk ijh{k.k dks Hkh larq"V djrk gSA yklfi;js
vkSj ik'ks dk lw= bl ijh{k.k dks larq"V ugha djrh gSA

mnkgj.k 8-16: iw.kZ :i ls lwpdkad dh vfHk/kkj.kk vkSj iz;ksx dk o.kZu
djsaA lwpdkad ds fuekZ.k esa Hkkj.k dh Hkwfedk dh foospuk djsaA lwpdkad ds
fy, mRØkE;rk ijh{k.kksa dk o.kZu djsa vkSj bu ijh{k.kksa ds izdk'k esa
fuEufyf[kr lw=ksa dh tk¡p djsa%
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;g ljy lewgu izdkj dk lwpdkad gSA
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blfy,] fn;k x;k ?kkrkad ¼ljy lewgu ewY; ?kkrkad½ le; mRØkE;rk
ijh{k.k dks larq"V djrk gSA
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blfy, fn;k x;k ?kkrkad vo;o mRØkE;rk ijh{k.k dks larq"V ugha djrk
gSA

(ii)
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fn;k x;k ?kkrkad vkSj dqN ugha cfYd yklfi;js dk ewY; ?kkrkad gSA
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blfy,] fn;k ?kkrkad ¼yklfi;js dk ?kkrkad½ le; mRØkE;rk ijh{k.k dks
larq"V ugha djrk gSA
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blfy,] yklfi;js dk ?kkrkad vo;o mRØkE;rk ijh{k.k dks larq"V ugha
djrk gSA
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fn;k x;k ?kkrkad vkSj dqN ugha ijUrq ek'kZy&btoFkZ dk ewY; lwpdkad gSA

1
)(

)(

)(

)(

011

100

100

101
1001 











qqp

qqp

qqp

qqp
PP MEME

blfy,] ek'kZy&,toFkZ lwpdkad le; mRØkE; ijh{k.k dks larq"V djrk gSA
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blfy, ek'kZy&,toFkZ lwpdkad vo;o mRØkE;rk ijh{k.k dks larq"V ugha
djrk gSA
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fn;k x;k lwpdkad okWY'k dk ewY; lwpdkad gSA

1
011

010

100

101

1001 










qqp

qqp

qqp

qqp
PP wawa

blfy,] okWY'k dk ewY; ?kkrkad le; mRØkE;rk ijh{k.k dks larq"V djrk
gSA
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blfy,] okWY'k dk ewY; ?kkrkad vo;o mRØkE;rk ijh{k.k dks larq"V ugha
djrk gSA
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fn;k x;k lwpdkad fQ'kj dk ewY; lwpdkad gSA
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blfy, fQ'kj dk ewY; ?kkrkad vo;o mRØkE;rk ijh{k.k dks larq"V djrk
gSA
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;g ?kkrkad ik'ks dk ?kkrkad gSA
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blfy,] ik'ks dk ewY; ?kkrkad le; mRØkE;rk ijh{k.k dks larq"V ugha
djrk gSA
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blfy,] ik'ks dk ewY; ?kkrkad vo;o mRØkE;rk ijh{k.k dks larq"V ugha
djrk gSA
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8-8 J`a[kyk lwpdkad ;k vk/kkj ls J`a[kykc) lwpdkad
(Chain Indices or Chain Base Index Numbers)

lwpdkadksa ds fy, foosfpr fofHkUu lw= fuf'pr o"kZ ij vk/kkfjr gSa vkSj
os ,d laof̀Ùk ds Lrj esa vkisf{kd ifjorZuksa dks izfrfcafcr djrh gSa] fdlh vof/k
esa tks pkyw vof/k dgykrh gSa] fdlh [kkl fu;r o"kZ ds lkis{k tks vk/kkj o"kZ
dgykrh gSA fuf'pr vk/kkj okys lwpdkad] ;|fi fufeZr djus esa vklku gSa
mudh lhek,a gSa] ftuesa ls dqN uhps fpf=r gSa%&

(i) bu fnuksa ?kVukvksa dh rhoz xfr dh otg ls] cgqr ifjorZu gks ldrk
gS vkLoknu fjoktksa] QS'kuksa bR;kfn lekt esa vkSj Øekuqlkj yksxksa ds
miHkksx ds Lo:i esaA blfy,] vxj vk/kkj o"kZ pkyw o"kZ ls cgqr vf/kd
nwj gS] rc fu;r vk/kkj ?kkrkadksa ds vk/kkj ij rqyuk,a vO;ogkfjd]
vfo'ouh; vkSj ;gk¡ rd dh Hkzked Hkh gks ldrh gSaA

(ii) QS'ku vkSj yksxksa dh vknrksa esa ifjorZu ls] nks vof/k;ksa ds chp ¼pkyw
o"kZ vkSj fu;r vk/kkj o"kZ½ uohurk dh vksj funsf'kr dj ldrk gS vkSj
cktkj esa u, mRikn Hkh vk ldrs gSaA blds vfrfjDr dqN oLrq ;k en
tks vk/kkj o"kZ esa cgqr ek=k esa miHkksx esa ykÃ tkrh Fkh vk/kkj o"kZ esa]
iqjkuh iM+ xbZ gks vkSj blfy, mls vekU; dj nh xbZ gksA ;g fu;r
vk/kkj fof/k ds fy, laHko ugha gS D;ksafd blds fy, okafNr gS fd nksuksa
vof/k;ksa esa ,d gh leqPp; dh oLrqvksa ;k enksa dh vko';drk gSA

(iii)yksxksa ds miHkksx ds Lo:i esa orZeku ifjorZuksa ds dkj.k le; ds
varjky dh otg ls] nks vof/k;ksa esa fofHkUu oLrqvksa ds vkisf{kd egRo
esa Hkh dkQh ifjorZu gks ldrk gS] blfy,] okLrfod Hkkj.kksa esa ifjorZu
dh vko';drk iM+ tkrh gSA

bu lhekvksa dk /;ku j[krs gq,] ;g eglwl fd;k x;k fd nks vof/k;ksa ds
lead ftudh rqyuk dh tkrh gS tgk¡ rd laHko gks lekaxh gksuh pkfg,
vkSj ;g lcls vPNh rjg izkIr dh tkrh gS nks vklUu ¼fudVorhZ c½ vof/k;ksa
dks ysdjA Øekuqlkj] fu;r vk/kkj fof/k ds cnys] ge J̀a[kyk vk/kkj fof/k
iz;qDr djrs gSa ftlesa laof̀Ùk ds Lrj esa vkisf{kd ifjorZu fdlh vof/k ds fy,
rqyuk dh tkrh gS Bhd ik'oZorhZ vof/k lsA

blfy,] Jà[kyk vk/kkj fof/k esa lwpdkadksa dh J̀a[kykvksa dh x.kuk ¼,d
mi;qDr fof/k }kjk½ izR;sd o"kZ ds fy, dh tkrh gS vuqorhZ o"kZ dks vk/kkj o"kZ
ysrs gq,A vxj Pab pkyw vof/k ‘b' ds fy, ewY; ?kkrkad vk/kkj vof/k ‘a' ds
lkis{k |ksfrr djrh gS] rc ge izxf.kr djrs gSa ?kkrkadksa dh Jà[kyk

,,, 1231201  rPPPP vxj gesa (r-1) vof/k;ksa dk lead fn;k x;k

gSA ;s ?kkrkad J`a[kyk lwpdkad ;k J`a[kyk ewY;kuqikr dgykrh gSaA izkFkfed
Jà[kyk ?kkrkad (C.I.) bu Jà[kyk ewY;kuqikrksa ls izkIr dh tkrh gS vuqorhZ]
vof/k ds xq.ku ls tSlk uhps fn;k x;k gS %
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01P igyk J̀a[kyk

rrr PPPor
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.1,1,0

031223120103

120102

::::
::::

)(

 




…(8.29)

blfy,] Jà[kykc) vk/kkj lwpdkad ds fuekZ.k ds pj.k fuEu izdkj ls
lkjka'k gS%

1- izR;sd oLrq ds fy,] fdlh o"kZ esa ewY; dks blds ijorhZ o"kZ ds ewY; ls
izfr'kr ds :i esa vfHkO;Dr djsaA ;g J̀a[kyk ewY;kuqikr (L.R.) nsrh gSA
blfy,]

vof/k ds fy, ),2,1(,100
1-Pi

Pi
L.R. ri  …(8.30)

2- Jà[kyk vk/kkj ?kkrkad (C.B.I.) izkIr fd, tkrs gSa Jà[kyk ewY;kuqikrksa dks
Øekuqlkj xq.kk djds tSlk ¼8-29½ esa of.kZr gS]

blfy,] fdlh o"kZ ds fy,,

 
C.B.I.C.B.I. 

100
L.R.X.


pkyw  o"k Z  vuoq rh Z o"k Z

fVIif.k;k¡ 1 % Li"Vr
%
] lwpdkadksa dh x.kuk dh rduhd ^fu;r vk/kkj* ls

vkSj J̀a[kyk vk/kkj* fof/k ls fHkUu gSa] igyk (F.B.I.) okLrfod vifj"Ñr (Raw)
lead dk iz;ksx djrh gS tcfd ckn dk (C.B.I.) ewY;kuqikrksa dk iz;ksx djrh
gSA

vxj voyksduksa dk flQZ ,d J̀a[kyk gS i.e. vxj gesa flQZ ,d oLrq ¼en½
dk ewY; ¼ifjek.k½ fofHkUu o"kks ± ds fy, fn;k x;k gS] rc fu;r vk/kkj ?kkrkad
vkSj J̀a[kyk vk/kkj ?kkrkad ges'kk ,d cjkcj gksaxs [ns[ksa mnkgj.k 8-23]
blfy,] ,slh fLFkfr esa gesa ges'kk fu;r vof/k fof/k dk iz;ksx djuk pkfg,
pw¡fd blesa cgqr de ifjdyu djuk iM+rk gS J̀a[kyk vk/kkj fof/k dh rqyuk
esaA

;|fi] vxj nks ls vf/kd J̀a[kyk,a gSa] rc J̀a[kyk vk/kkj ?kkrkad vkSj fu;r
vk/kkj ?kkrkad lkekU;r% fHkUu gksaxh flok; izFke nks o"kks± ds fy,] ftlesa nksuksa
ges'kk cjkcj gksaxs [ns[ksa mnkgj.k 8-25]

2- J̀a[kyk vk/kkj lwpdkadksa dk fu;r vk/kkj lwpdkadksa esa :ikarj.k
(Conversion of Chain Base Index to Fixed Base Index Numbers)

fu;r vk/kkj lwpdkad (F.B.I.) izkIr fd, tk ldrs gSa J̀a[kyk vk/kkj
lwpdkad (C.B.I.) ls fuEufyf[kr lw= dk iz;ksx dj %
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pkyw o"kZ
 C.B.I.    F.B.I.F.B.I. 

100
 pkyw  o"kZ fiNy s o"k Z dk

…(8.31)

igyh vof/k ds fy, F.B.I. ogh gksrh gS tks igyh vof/k ds fy, C.B.I.

8-8-1 J`a[kyk vk/kkj lwpdkadksa dk mi;ksx (Uses of Chain
Base Index Numbers)

1- J̀a[kyk vk/kkj fof/k esa rqyuk,a rqjar foxr ¼vuqorhZ o"kZ½ o"kZ ls dh tkrh gS
vkSj Øekuqlkj lead ¼nks vof/k;k¡ ftuesa rqyuk gksuh gSa½ vkisf{kd :i ls
lekaxh gSaA rqyuk,a] blfy, vf/kd oS/k vkSj lkFkZd gSa vkSj ifj.kkeh ?kkrkad
pkyw vfHkufr dk vf/kd funsZ'kd gS vkLoknu] vknrksa] fjoktksa vkSj QS'ku esa
lekt dkA blfy,] J̀a[kyk vk/kkj ?kkrkad fo'ks"k :i ls ,d O;olkf;d ds
fy, mi;ksxh gS ftldh izkFkfedrk ls ,d laof̀Ùk ds ewY; ds chp rqyuk
esa :fp gS nks Øfed vof/k;ksa ds fy, cfuLor~ fdlh laof̀Ùk ds ewY; esa fdlh
vof/k dk fdlh nwj vk/kkj vof/k ds blds ewY; ds lkFkA

etsV ds vuqlkj] J̀a[kyk vk/kkj fof/k rhoz xfr ds ifjorZu ds laØe.k dk
csgrj ys[kk nsrh gS vk/kkj o"kZ ls fn, o"kZ dk nwljh fof/k;ksa dh vis{kkA

2- Jà[kyk vk/kkj fof/k esa] ubZ oLrq,¡ ;k ensa vUrfoZ"V dh tk ldrh gS vkSj
iqjkuh vkSj vizpfyr enksa dks fudky fn;k tk ldrk gS cxSj rqyuh;rk dks
{kfr igq¡pk, vkSj cxSj iwjh Js.kh ds lwpdkadksa ds iqu% ifjdyu dh vko';drk
ds] tks vko';d gS fu;r vk/kkj fof/k dh fLFkfr esaA blds vfrfjDr] fofHkUu
oLrqvksa dk Hkkj ckjackj O;oLFkkfir fd;k tk ldrk gSA ;g yphykiu
J̀a[kyk ?kkrkadksa dh mi;ksfxrk dkQh c<+k nsrh gS fu;r vk/kkj lwpdkad fof/k
ijA

ek'kZy vkSj ,toFkZ ds vuqlkj] J̀a[kyk vk/kkj ?kkrkad de&vof/k dh
rqyukvksa ds lcls vPNs lk/ku gSaA

8-8-2 J`a[kyk vk/kkj lwpdkadksa dh lhek,a (Limits of Chain
base Index Numbers)

J̀a[kyk ?kkrkad vkisf{kd :i ls tfVy vkSj le; [kir djus okyh gSa
ifjdfyr djus esa rqyukRed :i ls fu;r vk/kkj ?kkrkadksa ds lkFkA os mi;qDr
gSa flQZ NksVh vof/k dh rqyukvksa ds fy, vkSj J̀a[kyk ?kkrkadksa dh yEch vof/k
rqyuk,a okLrfodrk esa oS/k ugha gSaA ;g le>us esa dkQh dfBu gS bu ?kkrkadksa
dh lkFkZdrk] vkSj mudh HkkSfrd O;k[;k nsukA

mnkgj.k 8-17: fuEufyf[kr fu;r vk/kkj lwpdkadksa dks J̀a[kyk vk/kkj
lwpdkadksa esa ifjofrZr djsa %

o"kZ % 1990 1991 1992 1993 1994 1995

F.B.I. % 376 392 408 380 392 400
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gy % F.B.I. dk :ikarj.k C.B.I. esa

o"kZ F.B.I. J`a[kyk ewY;kuqikr
(L.R.)

J`a[kyk ?kkrkad (Chain
indices)

1990 376 ------------ 376

1991 392 26.104100
376

392
 392

100

26.104376




1992 408 08.104100
392

408
 408

100

08.104392




1993 380 14.93100
408

380
 380

100

14.93408




1994 392 16.103100
380

392
 392

100

16.103380




1995 400 04.102100
392

400
 400

100

04.102393




fVIi.kh%& ;g uksV fd;k tk ldrk gS fd J̀a[kyk vk/kkj ?kkrkad cjkcj gSa
fu;r vk/kkj ?kkrkadksa dsA okLro esa ;g ges'kk ;FkkFkZ gksxk lwpdkadksa ds vdsys
fu;r Jsf.k;ksa ds fy,A

mnkgj.k 8-18: uhps fn, x, J̀a[kyk vk/kkj lwpdkad ds fy,] fu;r
vk/kkj lwpdkad Kkr djsa %

o"kZ % 1995 1996 1997 1998 1999

J̀a[kyk
vk/kkj ?kkrkad

%
80 110 120 90 140

gy % lw= ¼8-31½ dk iz;ksx djus ij] viz.

pkyw o"kZ
C.B.I.   F.B.I.

F.B.I. 
100




pkyw  o"k Z fiNy s o"k Z dk

izFke o"kZ dk F.B.I. ogh gksxk tks izFke o"kZ dk C.B.I.; ge F.B.I.
la[;kvksa dks izkIr djrs gSa lkj.kh 8-3 esaA

lkj.kh Ø- 8-3: C.B.I. la[;kvksa dk F.B.I la[;kvksa esa :ikarj.k

o"kZ J`a[kyk lwpdkad fu;r vk/kkj lwpdkad

1995 80 80

1996 110 88
100

11080




1997 120 60.105
100

12088
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1998 90 04.95
100

9060.105




1999 140 06.133
100

14004.95




mnkgj.k 8-19: oLrqvksa ds rhu lewgksa ds fuEufyf[kr ewY;ksa ls 1995 ls
1999 rd o"kks ± ds fy,] (a) J̀a[kyk vk/kkj lwpdkad Kkr djsa 1995 rd
J̀a[kfyr

lewg 1995 1996 1997 1998 1999

I
II
III

4
16
8

6
20
10

8
24
16

10
30
20

12
36
24

(b) fu;r vk/kkj lwpdkad Hkh Kkr djsa 1995 vk/kkj o"kZ ds lkFkA

gy%& (a) J`a[kyk vk/kkj lwpdkadksa dh x.kuk

lewg ewY;kuqikr (1995-100)

1995 1996 1997 1998 1999
I

100 150100
4

6
 33.133100

6

8
 125100

8

10
 120100

10

12


II
100 125100

16

20
 00.120100

20

24
 125100

24

30
 120100

30

36


III
100 125100

8

10
 00.160100

10

16
 125100

16

20
 120100

20

24


dqy
L.R.

300 400 413.33 375 360

vkSj
L.R.

(A.M.)
100 133.33 137.78 125 120

J̀a[kyk
?kkrkad 100

33.133

33.133
100

100





70.183

33.133
100

78.137





63.229

70.183
100

125





56.275

63.229
100

120





(b) fu;r vk/kkj lwpdkadksa dh x.kuk

lewg ewY;kuqikr (1995-1999)
1995 1996 1997 1998 1999

I
100 150100

4

6
 200100

4

8
 250100

4

10
 300100

4

12
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II
100 125100

16

20
 150100

16

24
 5.187100

16

30
 225100

16

36


III
100 125100

8

10
 200100

8

16
 250100

8

20
 300100

8

24


dqy
ewY;kuqikrksa

dk
lwpdkad

300 400 550 687.5 825

lwpdkad
¼ewY;kuqikrksa
dk vkSlr½

100 133.33 183.33 229.17 275

fVIi.kh% ;g voyksfdr fd;k tk ldrk gS fd nksuksa fof/k;ksa ls izkIr
lwpdkad izFke nks o"kks ± ds fy, cjkcj gSa vkSj os ckdh o"kks± ds fy, fHkUu gSaA ;g
fofHkUu lewgksa ds ewY;ksa dk vkSlru ¼la;qDr dj½ djus dh otg ls gSA

8-9 vk/kkj o"kZ ifjorZu] f'kjkscU/ku vkSj lwpdkad dk
viLQhfr (Base Shifting, Splicing and Deflating
of Index Numbers)

8-9-1 vk/kkj ifjorZu (Base Shifting)

vk/kkj o"kZ dk ifjorZu dk vFkZ gS fn, vk/kkj vof/k ¼o"kZ esa ,d Js.kh dk
lwpdkad dk ifjorZu dk vkSj mls ,d ubZ Js.kh esa fQj ls ifjdfyr fd;k
tkrk gS fdlh utnhdh vk/kkj o"kZ ij vk/kkfjrA ;g dne dHkh-dHkh dkQh
vko';d gks tkrk gS fuEufyf[kr ifjfLFkfr;ksa esa%

(i) tc vk/kkj o"kZ cgqr iqjkuk ;k cgqr nwj gksrk gS pkyw o"kZ ls lkFkZd vkSj oS/k
rqyukvksa ds fy,A tSlk igys gh bafxr fd;k tk pqdk gS ¼vk/kkj o"kZ dk
pquko 8-4½] vk/kkj o"kZ dks lkekU; o"kZ gksuk pkfg, vkfFkZd LFkkf;Ro dk
vkSj fn, o"kZ ls cgqr nwj ugha gksuk pkfg,A

(ii) vxj ge pkgrs gSa lwpdkadksa dh Js.kh dh rqyuk djuk fofHkUu vk/kkj o"kks±
ds lkFk] rks rhoz vkSj oS/k rqyuh;rk ds fy, nksuksa Jsf.k;ksa dks vfHkO;Dr
fd;k tkuk pkfg, ,d mHk;fu"B vk/kkj o"kZ ds lkFkA

vk/kkj ifjorZu ds fy, okafNr gS lEiw.kZ Jsf.k;ksa ds lwpdkadksa dk iquZx.kuk
u, vk/kkj o"kZ ds lkFkA ;|fi] ;g cgqr dfBu vkSj le; [kir djus okyk
dke gSA vkisf{kd :i ls ljy] ;|fi lfUudV fof/k gS u, vk/kkj o"kZ ds
lwpdkadksa ds fy, 100 ysdj vkSj rc fn, x, lwpdkadksa dh Jsf.k;ksa dks
lwpdkad ds izfr'kr ds :i esa pqus x, dky vof/k u, vk/kkj o"kZ ds :i esa
vfHkO;Dr djukA blfy,] lwpdkadksa dh Jsf.k;ksa] ,d u, vk/kkj o"kZ ij iqu%
ifjdfyr djus dk lw= izkIr fd;k tkrk gS %



lwpdkad funsZ'kkad

461

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

iqu% ifjdfyr lwpdkad (I.No.) fd, o"kZ dk

I.No. 100 I.No.
 

 iqjkuk o"k Z dk
u, vk/kkj o"kZ dk …(8.32)

100
 
 
  o"kZu, vk/kkj  dk lpw dkad iqjkuk I.No. o"kZ dk …(8.32a)

nwljs 'kCnksa esa] lwpdkadksa dh ubZ J̀a[kyk izkIr dh tkrh gSA iqjkus lwpdkad
dks mHk;fu"B vo;o ls xq.kk djds,

100
 I.No.u, vk/kkj o"k Z dk

…(8.32b)

bl rduhd dks uhps of.kZr fd;k x;k gS la[;kRed n"̀Vkar }kjkA

fVIi.kh% ;FkkFkZrk ¼l[rhiwoZd½ ls dgus ij mi;qZDr fof/k iz;qDr gksrh gS
flQZ vkSj flQZ vxj fn;k x;k lwpdkad pØh; ijh{k.k dh larq"V djrh gS
(i.e., dsyh ds fu;r vk/kkj fof/k ij vk/kkfjr lwpdkad ;k ewY;kuqikrksa dk
ljy xq.kksÙkj ek/;½A ;|fi] lwpdkadksa esa ls T;knkrj nwljs fof/k;ksa ij vk/kkfjr
Hkh ifj.kke nsrh gSa] tks O;ogkj esa] cgqr utnhd gksrh gS lS)kfUrd lgh ewY;ksa
dsA

mnkgj.k 8-20: fuEufyf[kr ?kkrkadksa dks iqu%fufeZr djsa 2000 dks vk/kkj
o"kZ iz;qDr dj %

o"kZ % 1996 1997 1998 1999 2000 2001 2002

lwpdkad % 110 130 150 175 180 200 220

gy% lwpdkad ¼vk/kkj 2000 = 100½

o"kZ lwpdkad lwpdkad ¼vk/kkj 2000 = 100½

1996 110 11.61110
180

100


1997 130 22.72130
180

100


1998 150 33.83150
180

100


1999 175 22.97175
180

100


2000 180 100-00

2001 200 11.111200
180

100


2002 220 22.122220
180

100
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8-9-2 f'kjkscU/ku (Splicing)

vk/kkj ifjorZu ds fl)kUr dk iz;ksx f'kjkscU/ku ds rduhd esa gS tks nks ;k nks
ls vf/kd lwpdkadksa dh Js.kh dks vfrPNkfnr dj ysrk gS ,d vdsyk lrr
Js.kh izkIr djus ds fy,A lwpdkad dh Js.kh dh bl fujarjrk dh vko';drk
rqyukvksa dks lqxe cukrh gSA ge eku ysa fd gesa lwpdkadksa dh ,d Js.kh gS
vk/kkj o"kZ ds lkFk dgsa] ‘a' vkSj ;g vof/k ‘b' esa fofPNUu (Discontinued) gks
tkrh gS vkSj igyh Js.kh dh lekiu vof/k ds lkFk vk/kkj tSlk i.e., vof/k ‘b'
vk/kkj ds leku] lwpdkadksa dh nwljh Js.kh ¼mUgha enksa ds lkFk½ fufeZr gksrh gS
mlh fof/k ¼lw=½ lsA rqyuh;rk dh fujarjrk dks vk'oLr djus ds Øe esa nks
Jsf.k;k¡ ,d lkFk j[kh tkrh gSa ;k ,d lkFk f'kjkscU/ku fd;k tkrk gS lrr
Js.kh ikus ds fy,A fof/k dk o.kZu lkj.kh 8-4 esa fd;k x;k gSA

lkj.kh Ø- 8-4% nks lwpdkad Jsf.k;ksa dk f'kjkscU/ku

o"kZ Js.kh I
vk/kkj ‘a’

Js.kh II
vk/kkj ‘b’

Js.kh II
f'kjkscfU/kr
Js.kh I ds

¼vk/kkj ‘a’½

Js.kh I
f'kjkscfU/kr
Js.kh II ds
¼vk/kkj ‘b’½

a 100 100 100/arx100

a+1 a1 a1 100/arxa1

a+2 a2 a2 100/arxa2

: : : : :

b-1 ar-1 ar-1 100/arxar-1

b ar 100 ar 100

b+1 : b1 ar/100xb1 b1

b+2 : b2 ar/100xb2 b2

b+3 : b3 ar/100xb3 b3

Li"Vhdj.k O;k[;k% tc Js.kh II f'kjkscfU/kr gksrh gS Js.kh I ds lrr Js.kh
ikus ds fy, vk/kkj ‘a’ ds lkFk] Js.kh II dk 100 ar gks tkrk gS]

 lewg II dk b1 gks tkrk gS 1100
b

ar


vkSj lewg II dk b2 gks tkrk gS 2100
b

ar
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vkSj vkxsA blfy,] lewg II ds izR;sd ?kkrkad dks fu;r vo;o
100

ra
ds

lkFk xq.kk djus ij] lwpdkadksa ds ,d ubZ Js.kh ikrh gS Js.kh I ¼fu;r ‘a’½ ds
f'kjkscfU/krA bl fLFkfr esa Js.kh I Hkh dgh tkrh gS vkxs f'kjkscfU/krA

vxj ge Js.kh I dks f'kjkscfU/kr djsa Js.kh II ds ,d ubZ lrr Js.kh vk/kkj
‘b’ ds lkFk ikus ds fy,] rc

Ist Js.kh dk ar gks tkrk gS 100]

Ist Js.kh dk ar-1 gks tkrk gS 1

100
 ar

ar

Ist Js.kh dk a2 gks tkrk gS 2

100
a

ar


vkSj vkxsA bl rjg] lwpdkadksa dh ubZ Js.kh Js.kh I ds lkFk Js.kh II dks

¼vk/kkj ‘b’½ izkIr fd;k tkrk gS Js.kh I ds izR;sd ?kkrkad dks u, vo;o
ar

100

ds }kjk xq.ku djdsA bl fLFkfr esa ge ;g Hkh dgrs gSa fd Js.kh II ihNs
f'kjkscfU/kr gSA ge uhps dqN la[;kRed n"̀Vkar nsrs gSa rduhd dk o.kZu djus
ds fy,A

fVIi.kh% ;g bafxr fd;k tk ldrk gS fd vk/kkj ifjorZu tSlk f'kjkscU/ku
dh rduhd ifj'kq) ifj.kke nsxh lwpdkadksa ds fy, tks pØh; ijh{k.k dks
larq"V djrh gS] i.e., dsyh ds fu;r Hkkj.k fof/k ij vk/kkfjr lwpdkad ;k
ewY;kuqikrksa dk ljy xq.kksÙkj ek/;A

mnkgj.k 8-21: fn, x, fuEufyf[kr ewY;ksa ls %

A B
1964 Σp0q0 = 10 #

1965 Σp1q0 = 12 #

1966 Σp2q0 = 15 #

1967 Σp3q0 = 20 # Σp3q3 = 25 #

1968 Σp4q3 = 30 #

1969 Σp5q3 = 30 #

1970 Σp6q3 = 45 #

(i) nks ewY; ?kkrkadksa dks ifjdfyr djsa % q0 ds lkFk A Hkkjksa tSlk vkSj q3

ds lkFk B Hkkjksa tSlkA

(ii) nks Jsf.k;ksa dks f'kjkscfU/kr djsa ‘A’ dks ,d lrr Js.kh cukus ds fy,A
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gy % lwpdkad B f'kjkscaf/kr Js.kh A ds

o"kZ lwpdkad Jsf.k;k¡ lwpdkad Jsf.k;k¡
‘B’

(1) A (q0 Hkkjksa tSlk½
vk/kkj 1964¼2½

B (q3 Hkkjksa tSlk½
vk/kkj 1967¼3½

f'kjkscfU/kr Jsf.k;k¡
‘A’ ds vk/kkj

1964
(4)=200/100x(3)

1964 100 100

1965 120100
10

12
 120

1966 150100
10

15
 150

1967 200100
10

20
 100 200

1968 120100
25

30
 240120

100

200


1969 160100
25

40


320160
100

200


1970 180100
25

45


360180
100

200


(i) A Js.kh ds fy, lwpdkad Hkkjksa tSlk q0 ds lkFk ¼vk/kkj 1964 = 100½
mi;qZDr lkj.kh dk LraHk ¼2½ esa nh tkrh gS vkSj Js.kh B ds fy,
lwpdkad Hkkjksa tSlk q3 ds lkFk ¼vk/kkj 1967 = 100½ mi;qZDr lkj.kh ds
LraHk ¼3½ esa fn;k x;k gSA

(ii) nks Jsf.k;ksa dks f'kjkscfU/kr djus ds fy, ‘A’ dks cukus ds fy,] ,d
lrr Js.kh ¼vk/kkj 1964 = 100 ds lkFk½] gesa Js.kh ‘B’ dks Js.kh ‘A’
dk f'kjkscfU/kr djuk gS] mi;qZDr lkj.kh ds vafre LraHk esa tSlk fd;k
x;k gSA

mnkgj.k 8-22: uhps nh xbZ gSa nks ewY; ?kkrkad Jsf.k;k¡A mugsa 1994 =
100 vk/kkj ij f'kjkscfU/kr djsaA fdl izfr'kr ls LVhy dh dher 1990 vkSj
1995 ds chp c<+rh gS\
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o"kZ LVhy ds fy, iqjkuk
ewY; ?kkrkad %

¼vk/kkj 1985=100½

LVhy dk u;k
ewY; ?kkrkad %

¼vk/kkj 1994=100½

1990 141-5

1991 163-7

1992 158-2

1993 156-2 99-8

1994 157-1 100-0

1995 102-3

gy%

o"kZ LVhy ds fy, iqjkuk
ewY; ?kkrkad %

¼vk/kkj 1985=100½

LVhy dk u;k
ewY; ?kkrkad % ¼vk/kkj

1994=100½

1990 141-5 07.905.141
1.157

100


1991 163-7 20.1047.163
1.157

100


1992 158-2 70.1002.158
1.157

100


1993 156-8 81.998.156
1.157

100


1994 157-1 100-0

1995 102-3

blfy,] LVhy ds ewY; esa izfr'kr of̀) 1990 vkSj 1995 ds chp gS

58.131001358.0100
07.90

07.9030.102




blfy, okafNr of̀) 13.58% gSA

fVIi.kh% tc iqjkus ?kkrkad dks u, ?kkrkad esa f'kjkscfU/kr fd;k tkrk gS
¼vk/kkj 1994½] 1994 ds fy, lwpdkad] viz. 157-1 gks tkrk gS 100

blfy,] f'kjksU/ku ds fy, xq.ku vo;o gS 6365.0
1.157

100


mnkgj.k 8-23: 1920 esa] ,d lkaf[;dh; C;wjks us mRiknu dk ?kkrkad 'kq:
fd;k 1914 ij vk/kkfjr fuEufyf[kr ifj.kkeksa ds lkFk %
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o"kZ 1914 ¼vk/kkj½ 1920 1929

?kkrkad 100 120 200

1936 esa] C;wjks ?kkrkad dks iquZfufeZr djrk gS ,d ;kstuk ls vk/kkj 1929
ds lkFk

o"kZ : 1929 ¼vk/kkj½ 1935

?kkrkad : 100 150

1936 esa] C;wjks us fQj ?kkrkad iquZfufeZr fd;k nwljh ;kstuk ij vk/kkj o"kZ
1935 ds lkFkA

o"kZ : 1935 ¼vk/kkj½ 1939 1943

?kkrkad : 100 120 150

lrr Js.kh izkIr djsa 1935 vk/kkj ds lkFk] rhu Jsf.k;ksa ds f'kjkscU/ku }kjkA

gy% lcls igys ge izFke Js.kh dks f'kjkscfU/kr djsaxs ¼vk/kkj 1914½ nwljh
Js.kh dk ¼vk/kkj 1929½A ,slk djds 1929 ds fy, iqjkuk lwpdkad viz. 200 gks
tkrk gS 100 blfy, f'kjkscU/ku ds fy, xq.ku vo;o gS

5.0
200

100


rc ge u, lrr Js.kh ¼vk/kkj 1929½ ds lkFk rhljh Js.kh ¼vk/kkj 1935½
dks f'kjkscfU/kr djrs gSaA ;gk¡ 1935 dk iqjkuk lwpdkad] viz. 150 gks tkrk gS
100A blfy,] f'kjkscU/ku ds fy, xq.ku vo;o gS

6667.0
150

100


o"kZ izFke Js.kh
¼vk/kkj 1914½

izFke Js.kh
f'kjkscfU/kr

nwljh Js.kh dk
¼vk/kkj 1929½

izFke nks Jsf.k;k¡
rhljh Js.kh dks

f'kjkscfU/kr
¼vk/kkj 1935½

1914 100 50100
200

100
 33.3350

150

100


1920 120 60120
200

100
 00.4060

150

100


1929 200 100 67.66100
150

100


1935 150 100
1939 120
1943 150
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8-9-3 lwpdkadksa dk viLQhfr (Deflating of Index Numbers)

viLQhfr dk vFkZ gS ewY; dk O;oLFkkiu] lgh djuk ;k ?kVuk tks LQhr gSA
blfy,] lwpdkadksa ds viLQhfr ls ge le>rs gSa mUgsa O;oLFkkfir djuk cnyrs
ewY; Lrjksa ds LohÑr izHkko ds fy,A ;g fo'ks"k :i ls bfPNr gS oSlh
vFkZO;oLFkk dh fLFkfr esa ftlesa viLQhfr dh vfHkufr gS D;ksafd ,slh
vFkZO;oLFkk esa] oLrqvksa ;k enksa ds ewY; esa of̀) o"kks± ds Åij dk vFkZ gS mudh
okLrfod vk; esa fxjkoV ¼tks eqæk ds Ø; 'kfDr ls ifjHkkf"kr gS½] vkSj
Øekuqlkj muds ekSfæd vk; ;k vokLrfod vk; esa of̀) mudh okLrfod vk;
esa of̀) dh ek=k rd ugha gks ldrh gSA blfy,] ;g vko';d gks tkrk gS
O;oLFkkfir djuk vokLrfod osruof̀) dks laxr ewY; ?kkrkad ds vuqlkj rkfd
okLrfod vk; rd igq¡p ldsaA Ø; 'kfDr lwpdkad ds O;qRØe ls nh tkrh gS
vkSj Øekuqlkj okLrfod vk; ¼;k osru½ izkIr fd;k tkrk gS eqæk ;k
vokLrfod vk; dks Hkkx nsdj laxr mi;qDr ewY; ?kkrkad ls vkSj ifj.kke dks
100 ls xq.kk djdsA

ladsrk{kjksa esa]

okLrfod osru 100
adewY; ?kkrk

osru vokLrfod k ;eqæk

okLrfod vk; LQhr vk; (Deflated Income) Hkh dgykrh gSA

bl rduhd dk foLr̀r iz;ksx gksrk gS ewY; Jsf.k;ksa ;k ewY; ?kkrkadksa #i,
dh fcØh] oLrqvksa ds HkaMkj] vk;] osru vkSj blh rjg vkxs dks LQhr djus esaA

mnkgj.k 8-24: ,d lewg ds dkexkjksa dk miHkksDrk lkexzh ewY; ?kkrkad
1994 esa 250 Fkk 1980 vk/kkj o"kZ ds lkFkA

(i) ,d #i;s dh Ø; 'kfDr dh x.kuk 1994 esa djsa 1980 dh rqyuk esaA

(ii) miHkksDrk lkexzh ewY; ?kkrkad fdl ewY; ij ,d #i;s ds Ø; 'kfDr
dk 25 iSlk gksxh \

gy% (i) 1994 esa ,d #i;s dh Ø; 'kfDr vk/kkj o"kZ 1980 ds lkis{k fn;k
tkrk gS %

,d #i;s dh Ø- 'k- (*)-----
100

 1994
kad ewY; ?kkr lkis{k ds1980 vk/kkj
kad  ewY; ?kkr miHkksDrk fy,ds



250

100
 #i;s = 0.40 #.

bldk eryc gS fd vxj ,d O;fDr 0-40 #- 40 iSlk [kpZ djrk Fkk ekyksa
dks [kjhnus esa 1980 esa] mls 1994 esa mlh eky dks [kjhnus ds fy, ,d #.
[kpZ djuk iM+rk gSA
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(ii) vxj ge pkgrs gSa ,d #i;s dh Ø; 'kfDr 1994 esa 0-25 #. gks tk,]
rc (*) ls ge ikrs gSa

1994 ds fy, miHkksDrk ewY; ?kkrkad 1980 ds lkis{k

400
25.0

100100


-kk Ø-' dhsi;d #,

mnkgj.k 8-25: uhps nh xbZ lkj.kh ,d vkS|ksfxd dkexkjksa ds ,d lewg
dh vkSlr etnwjh #i;s izfr lIrkg esa n'kkZrk gS 1980&87 ds njE;kuA
miHkksDrk ewY; ?kkrkad bu o"kks± dk 1980 vk/kkj o"kZ ds lkFk Hkh n'kkZ, x, gSa

o"kZ % 1980 1981 1982 1983 1984 1985 1986 1987

dkexkjksa dk vkSlr
etnwjh ¼#-½

% 119 133 144 157 175 184 189 194

miHkksDrk
ewY; ?kkrkad

% 100 107-6 106-6 107-6 116-2 118-9 119-8 120-2

(i) dkexkjksa dk okLrfod etnwjh fu/kkZfjr djsa 1980&87 ds njE;ku
1980 esa muds etnwjh dh rqyuk esaA

(ii) #i;s ds Ø; 'kfDr dk fu/kkZj.k 1987 ds fy, djsa 1980 dh rqyuk esaA
bl ifj.kke dh lkFkZdrk D;k gS\

gy % okLrfod osru izkIr fd, tkrs gSa vkSlr osru dks laxr lwpdkad ls
Hkkx nsdj vkSj 100 ls xq.kk djds] vkSj uhps lkj.kh esa nh xbZ gSaA

o"kZ dkexkjksa dh
vkSlr etnwjh

¼1½

miHkksDr ewY;
lwpdkad vk/kkj

1980 = 100
¼2½

dkexkjksa dh okLrfod
etnwjh

¼3½ =(1)/(2) x 100

1980 119 100 00.119100
100

119


1981 133 107-6 61.123100
6.107

133


1982 144 106-6 08.135100
6.106

144


1983 157 107-6 91.145100
6.107

157


1984 175 116-2 60.150100
2.116

175


1985 184 118-9 78.154100
9.118

184


,d #i;s dh Ø;
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1986 189 119-8 76.157100
8.119

189


1987 194 120-2 39.161100
2.120

194


#i;s dh Ø; 'kfDr fdlh o"kZ esa 1980 dh rqyuk esa nh tkrh gS laxr
miHkksDrk ewY; ?kkrkad ds O;RØe lsA

blfy,] #i;s dh Ø; 'kfDr 1987 esa 1980 dh rqyuk esa]

83.0
2.120

100


bldk vFkZ gS fd 1987 esa gesa ,d #- [kpZ djuk gS ml oLrq ds fy,

ftldk ewY; 1980 esa 83 iSlk gSA bldk eryc gS fd ;|fi 1987 esa
mldh etnwjh cgqr T;knk gS 1980 dh vis{kk] ijUrq mldh ekyh gkyr 1980
ls csgrj ugha gS] D;ksafd okLro esa #i;s dh Ø; 'kfDr ?kVdj 0-83 #- i.e.,
flQZ 83 iSls jg xbZ gSA

o"kZ okf"kZd vk;
¼#- esa½

ewY; lwpdkad

1988 36,000 100
1989 42,000 120

1990 50,000 145

1991 55,000 160

1992 60,000 250
1993 64,000 320

1994 68,000 450

1995 72,000 530

1996 75,000 600

mnkgj.k 8-26: layXu lkj.kh ,d O;fDr dh okf"kZd vk; vkSj lkekU;
ewY; lwpdkad 1988 ls 1996 rd nsrh gSA lwpdkad rS;kj djsa ml O;fDr ds
okLrfod vk; esa ifjorZu n'kkZus ds fy,A
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gy %

o"kZ

(1)
okf"kZd vk;

¼# esa½
(2)

ewY;
lwpdkad

(3)

okLrfod vk;

(4)=(2)/(3) × 100
okLrfod vk; ?kkrkad

(1988=100) (5)
=100/36,000 × (4)

1988 36,000 100 000,36100
100

000,36
 100

1989 42,000 120 000,35100
120

000,42
 22.97100

000,36

000,35


1990 50,000 145 75.482,34100
145

000,50


48.95100
000,36

75.482,34


1991 55,000 160 375.34100
160

000,55
 48.95100

000,36

375,34


1992 60,000 250 000,24100
250

000,60
 66.66100

000,36

000,24


1993 64,000 320 000,20100
320

000,64
 55.55100

000,36

000,20


1994 68,000 450 11.111,15100
450

000,68
 97.41100

000,36

11.111,15


1995 72,000 530 90.589,13100
530

000,32


75.37100
000,36

90.589,13


1996 75,000 600 500,12100
600

000,75
 72.34100

000,36

500,12


8-10 thou fuokZg lwpdkad (Cost of Living Index
Number)

Fkksd ewY; lwpdkad ewY;ksa ds lkekU; Lrj esa ifjorZuksa dks ekirh gS vkSj os
vlQy gks tkrh gSa ewY;ksa dh of̀) ;k Úgkl ls ,d lekt dks fofHkUu oxks± ;k
lewgksa ds yksxksa ij thou fuokZg ij blds iM+us okys vlj dks izfrfcafcr djus
esaA thou fuokZg lwpdkad] ftls ^^miHkksDrk ewY; lwpdkad** ;k ^^[kqnjk ewY;
lwpdkad** Hkh dgk tkrk gS tks cgqr lkjh oLrqvksa vkSj lsokvksa ds ewY;ksa esa
ifjorZu dk lekt ds [kkl leqnk; ;k oxZ dh Ø; 'kfDr ij izHkko dks ekius
ds fy, :ikafdr fd;k tkrk gS fdlh nh xbZ vof/k ¼pkyw½ ds nkSjku fdlh
fu;r ¼vk/kkj½ vof/k ds lkis{kA os izfrfcafcr djrh gSa ,d oxZ ds yksxksa }kjk
miHkksDrk lkexzh ds vkSlr ewY; esa of̀) dk rkfd os ogh thou fuokZg dk Lrj



lwpdkad funsZ'kkad

471

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

dk;e j[k ldsa pkyw] o"kZ esa tSlk vk/kkj o"kZ esa FkkA fofHkUu oxZ ;k leqnk; ds
yksxksa ds vkLoknu] fjoktksa vkSj QS'ku esa foLrr̀ foHksn ds dkj.k] mudk miHkksx
iSVuZ Hkh fofHkUu miHkksDrk lkefxz;ksa dk foLr̀r :i ls fHkUu gksrk gS oxZ ls oxZ
dk ;k lewg ls lewg dk ¼tSls xjhc] fuEu vk; oxZ] mPp vk; oxZ] Jfed oxZ]
vkS|ksfxd dkexkj] Ñf"k dkexkj bR;kfn½ vkSj ;gk¡ rd fd leku oxZ ;k lewg
ds vUrxZr {ks=&{ks= ds chp ¼xzkeh.k] 'kgjh] rjkbZ] igkM+h bR;kfn½A Øekuqlkj
ewY; esa ifjorZu bu yksxksa dks izHkkfor djrh gS ¼fofHkUu oxks± ;k lewg ;k {ks=
ds yksxksa dks½ fofHkUu rjhds lsA blfy,] fofHkUu miHkksDrk oLrqvksa ds ewY;ksa esa
of̀) ;k fxjkoV ds izHkko dk v/;;u djus ds fy, ,d [kkl lewg ;k oxZ ds
yksxksa dk muds thou fuokZg ij] ^thou fuokZg* lwpdkad fufeZr dh tkrh gS
vyx&vyx lekt ds fofHkUu leqnk;ksa ;k lewgksa ;k oxks± ds yksxksa ds fy, vkSj
fofHkUu HkkSxksfyd {ks=ksa tSls 'kgj] egkuxj] xzkeh.k {ks=] 'kgjh {ks=] igkM+h {ks=
bR;kfn ds fy,A

fVIi.kh% bls Li"V :i ls le> fy;k tkuk pkfg, fd thou fuokZg
lwpdkad thou fuokZg esa gksus okys ifjorZuksa ;k ,d [kkl oxZ ds yksxksa dh Ø;
'kfDr ij flQZ [kqnjk ewY;ksa ds ifjorZuksa ¼mBuk ;k fxjuk½ ds dkj.k iM+us okys
izHkko dk ekiu djrh gSA os thou fuokZg ds ,sls ifjorZuksa tks thou Lrj esa
cnyko ds dkj.k mRiUu gksrh gS dk ekiu ugha djrh gSA thou fuokZg
lwpdkad dk ^thou ;kiu Lrj* dh rjg O;k[;k ugha fd;k tkuk pkfg,A
thou fuokZg lwpdkad [kqnjk ewY;ksa ij vk/kkfjr gS vkSj ewY; ,d ,slk vo;o gS
tks oxZ ds yksxksa dh Ø; 'kfDr dks izHkkfor djrh gSA ijUrq oLrqvksa ;k
miHkksDrk lkefxz;ksa dk ewY; flQZ ,d vo;o gS ftl ij yksxksa dk thou Lrj
fuHkZj djrk gS] dqN nwljs vo;o gSa ifjokj dk vkdkj bldh mez vkSj fyax ds
vuqlkj lajpuk] bldh vk; vkSj is'kk] LFkku] {ks= bR;kfn ftuesa ls fdlh dk
Hkh ys[kk thou fuokZg lwpdkad dh x.kuk djrs oDr ugha j[kk tkrk gSA
Øekuqlkj] Je lkaf[;dhfonksa dk NBk vUrjkZ"Vªh; lEesyu tks vUrjkZ"Vªh; Je
laxBu ¼vkbZ-,y-vks-½ ds rRoko/kku esa 1949 esa vk;ksftr fd;k x;k us] ^thou
fuokZg* in dh txg ,d T;knk mi;qDr in ^miHkksDrk ewY; lwpdkad* ;k
^[kqnjk ewY; lwpdkad* dh vuq'kalk dhA

8-10-1 thou fuokZg lwpdkadksa ds fuekZ.k esa eq[; pj.k
(The important steps in preparation of Living Index
Numbers)

(a) mís'; vkSj foLrkj% fdlh lwpdkad dh fLFkfr esa] igyk dne thou
fuokZg lwpdkadksa ds fuekZ.k dh gS Li"V :i ls mYys[k djuk yksxksa dk oxZ
¼fuEu vk;] mPp vk;] Jfed oxZ] vkS|ksfxd dkexkj] Ñf"k dkexkj] bR;kfn½
ftuds fy, ?kkrkad okafNr gSA yksxksa ds oxZ ds lkFk&lkFk] HkkSxksfyd {ks= tSls
xzkeh.k {ks=] 'kgjh {ks=] 'kgj ;k egkuxj] ,d 'kgj dk bykdk bR;kfn
Li"V :i ls ifjHkkf"kr gksuk pkfg,A oxZ ,slh cukoV dh gks] tgk¡ rd laHko
gks] ,d lekaxh lewg vk; ds lkis{kA
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fVIi.kh% tSlk igys gh bafxr fd;k x;k gS] thou fuokZg lwpdkad thou
fuokZg ds ifjorZuksa dks v/;;u djus ds bjkns ls ¼ewY;ksa ds ifjorZu dh otg
ls½ ,d [kkl oxZ ds yksxksa dk ,d [kkl {ks= esa jgus okyksa ds fy, fd;k tkrk
gSA mnkgj.k ds fy,] ge ,d vdsyk thou fuokZg lwpdkad ugha fufeZr dj
ldrs gSa] dgsa fuEu vk; oxZ ds yksxksa dk iwjs ns'k ds fy, D;ksafd oLrqvksa ds
[kqnjk ewY;ksa vkSj bl oxZ ds yksxksa dk ns'k ds fofHkUu {ks=ksa ¼jkT;ksa½ esa miHkksx
iSVuZ esa foLr̀r fHkUurk gSA blfy,] fofHkUu oLrqvksa dk vkisf{kd egRo fofHkUu
{ks=ksa esa fHkUu gksrh gSA mnkgj.k ds fy,] caxky esa pkoy vkSj eNyh dk
vis{k;k vf/kd egRo gS xsgwa vkSj ek¡l dh rqyuk esaA Øekuqlkj ^yksxksa dk oxZ*
muds {ks= ;k jgus dh txg ds lkFk Li"V :i ls mfYyf[kr gksuk pkfg,A

(b) ikfjokfjd ctV vUos"k.k ¼iwN-rkN½% pj.k (a) ds ckn] nwljk pj.k
gS izfrn'kZ ^ikfjokfjd ctV vUos"k.k* dks lapkfyr djukA ;g fd;k tkrk gS
izfrfuf/k ifjokjksa ds i;kZIr la[;k ds izfrn'kks ± dk pquko djds yksxksa ds oxks± ds
fy, ftuds fy, lwpdkad dh lajpuk dh xbZ gSA vUos"k.k vkfFkZd LokfeRo dks
lkekU; vof/k esa lapkfyr fd;k tkuk pkfg,A vUos"k.k dk mís'; gS mu [kpks ±
dks Kkr djuk tks ,d vkSlr ifjokj ¼fn, oxZ dk½ miHkksx ds fofHkUu enksa ij
djrh gSA vUos"k.k fuEufyf[kr fcanqvksa ij lwpuk ,df=r djrh gS %

1- fn, oxZ ds yksxksa }kjk miHkksDrk oLrqvksa dh izdf̀r] xq.koÙkk vkSj
ifjek.kA

miHkksDrk lkefxz;k¡ eksVs rkSj ij fuEufyf[kr ik¡p cM+s lewgksa esa oxhZdr̀ dh
tkrh gSa (i) Hkkstu] (ii) oL=] (iii) b±/ku vkSj izdk'k-O;oLFkk (iv) ?kj&HkkM+k vkSj
(v) fofo/k

buesa ls ;s izR;sd cM+s lewg vkxs NksVs lewgksa esa mi&foHkkftr dh tkrh gSa
ftUgsa ^mi&lewg* dgrs gSaA mnkgj.k ds rkSj ij] Hkkstu mifoHkkftr dh tk
ldrh gS vukt ¼xsgwa] pkoy] nky bR;kfn½ esa( ek¡l] eNyh vkSj fpdsu( nw/k
vkSj nw/k mRiknksa( olk vkSj rsy( Qyksa vkSj lfCt;k¡( elkys vkSj xeZ
elkys( phuh( xSj&vYdksgkfyd is;( iku] lqikjh vkSj rackdw bR;kfnA mlh rjg
ls oL= ds vUrxZr vk ldrh gS iguus ds diM+s] fcNkou] iSj esa iguus okys
bR;kfnA vfUre en ^fofo/k* vUrfoZ"V djrk gS tSls fpfdRlk [kpZ] f'k{kk vkSj
iBu&ikBu] vkeksn&izeksn vkSj euksjatu] fx¶V vkSj vuqnku] ifjogu vkSj
lapkj&O;oLFkk] ?kjsyw vf/kxzg.k] oS;fDrd ns[kHkky vkSj izHkko vkSj blh rjg
vkxsA ;g gkyk¡fd] xSj&miHkksDrk eqæk dks vUrZosf'kr ugha djrk gS tSls&
Hkfo";&fuf/k dk Hkqxrku] bU';ksjsl izhfe;e] lsfoax lfVZfQdsV vkSj ckW.Mksa dh
[kjhn bR;kfnA

oLrqvksa ds pquko dh fof/k lwpdkad ds fuekZ.k dh foLrkj ls fopkj dh xbZ
gS 8-4 esaA lko/kkuh j[kh tkuh pkfg, fd mUgha enksa ;k oLrqvksa dks vUrfoZ"V
djuk pkfg, tks fn, oxZ ds yksxksa }kjk izkFkfed :i ls miHkksDr gksrh gS
ftuds fy, lwpdkad dk fuekZ.k fd;k x;k gSA
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2- fofHkUu miHkksDrk oLrqvksa dk [kqnjk ewY; tks lwpdkad ds fy, pquh xbZ
gS%& pquh xbZ miHkksDrk oLrqvksa dh ewY; lwph LFkkuh; cktkj ls yh tkuh
pkfg, tgk¡ ,sls oxks± ds yksx jgrs gSa ;k lqij cktkj ls] mfpr ewY; dh
nqdkuksa ;k lgdkfjrk LVkslZ ;k fMikVZesaVy LVkslZ ls tgk¡ oks nqdkunkjh djrs
gSaA

¼foLrkj ds fy, ns[ksa 8-4½
3- oLrqvksa ds ewY; vkSj muds miHkksDr ifjek.k ls] ge izkIr dj ldrs gSa%

(i) izR;sd en ¼en lewg esa½ ij [kpZ tks iwjs lewg ij [kpZ ds vuqikr
ds :i esa vfHkO;Dr dh tkrh gS] vkSj

(ii) izR;sd lewg ij [kpZ vfHkO;Dr dh tkrh gS lHkh lewgksa ij [kpZ ds
lekuqikr ds :i esaA

8-10-2 thou fuokZg lwpdkadksa dk fuekZ.k (Construction of
Cost of Living Index Number)

tSlk igys gh bafxr fd;k tk pqdk gS] miHkksx ds fofHkUu oLrqvksa dk vkisf{kd
egRo fHkUu gS yksxksa ds fHkUu oxks± ;k lewgksa ds fy, vkSj ;gk¡ rd mlh oxZ ds
varxZr Hkh {ks= ls {ks= ds chpA Øekuqlkj] thou fuokZg ?kkrkad Hkkfjr ?kkrkadksa
tSls izkIr fd, tkrs gSa] oLrqvksa ds vkisf{kd egRo dks fopkj esa ysdj ftldk
fu.kZ; fofHkUu enksa ij [kpZ dh jkf'k ds vk/kkj ij fy;k tkrk gSA thou fuokZg
lwpdkad fuEufyf[kr fof/k;ksa ls fufeZr dh tkrh gS %

fof/k 1- lewgu [kpZ fof/k ;k Hkkfjr lewgu fof/k (Aggregate
Expenditure Method or Weighted Aggregate Method)% bl fof/k esa]
vk/kkj o"kZ esa miHkksDrk ifjek.k Hkkj.kksa (Weights) tSls iz;qDr gksrs gSaA blfy,
lkekU; ladsrk{kjksa esa %

thou fuokZg ?kkrkad 100
00

01 




qp
qp …(8.33)

100
 dqy [kpZ esakZ o"vk/kkj
 dqy [kpZ esakZ o"pkyw

pkyw o"kZ esa dqy [kpZ vk/kkj o"kZ ifjek.k dks Hkkj.kksa (Weights) tSls ds
lkFk izkIr dh tkrh gS %

lw= ¼8-33½ vkSj dqN ugha cfYd yklfi;js dk ewY; ?kkrkad gSA

fof/k 2- ikfjokfjd ctV fof/k ;k Hkkfjr ewY;kuqikrksa dh fof/k% bl
fof/k esa thou fuokZg ?kkrkad izkIr dh tkrh gS ewY;kuqikrksa ds Hkkfjr vkSlr dks
ysdj] Hkkj gksrs gSa vk/kkj o"kZ esa miHkksDr ifjek.k ds ewY;A bl rjg] ge
fy[krs gSa

I = ewY;kuqikr 100
0


P

PI vkSj W = p0q0] rc

o"kZ
o"k Z
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thou fuokZg ?kkrkad
W

WI




 …(8.34)

W vkSj I ds ewY;ksa dks O;oLFkkiu djus ij] ge ikrs gSa

thou fuokZg ?kkrkad 100

100

00

01

00

0

1
00





















qp

qp

qp

P

P
qp

tks cjkcj gS ¼8-34½ dsA

fVIi.kh% bl rjg ge ns[krs gSa fd thou fuokZg lwpdkad cjkcj gSa nksuksa
fof/k;ksa ls izkIr djus ijA

8-10-3 thou fuokZg lwpdkadksa ds mi;ksx (Uses of Cost of
Living Index Number)

1- thou fuokZg lwpdkad iz;qDr gksrh gSa eqæk dh Ø; 'kfDr dk fu/kkZj.k djus
esa vkSj okLrfod osru ¼vk;½ dh x.kuk ds fy, vokLrfod ;k ekSfæd osru
¼vk;½ lsA gesa gS %

eqæk dh Ø; 'kfDr
 lwpdkad fuokZgthou

1
 …(8.35a)

okLrfod osru 100
 ?kkrkad fuokZgthou
uekSfæd osr

…(8.35b)

bl rjg] thou fuokZg lwpdkad gesa leFkZ cukrk gS Kkr djus esa fd vxj
okLrfod osru c<+ ;k ?kV jgk gS] ekSfæd osru vifjorZu'khy jgrk gSA

2- ljdkjsa ¼dsUæh; vkSj@;k jkT;½ vkSj cgqr lkjs vkS|ksfxd vkSj O;kikfjd
bdkbZ;ksa lwpdkadksa dk iz;ksx eg¡xkbZ HkÙkk (D.A.) ds fofu;eu ;k deZpkfj;ksa
dks cksul Hkqxrku djus esa djrh gSa mUgsa ewY; of̀) dh otg ls c<+s gq, thou
fuokZg ds ewY; ds fy, {kfr&iwfrZ djus esaA os iz;qDr gksrh gSa ljdkj }kjk ewY;
uhfr;ksa ds] osru uhfr vkSj lkekU; vkfFkZd uhfr;ksa ds fu;eu esaA

3- thou fuokZg ?kkrkadksa dk iz;ksx jk"Vªh; ys[kk ds viLQhfr vk; vkSj ewY;
Jsf.k;ksa ds fy, gksrk gSA [foLrkj ds fy, ns[ksa —lwpdkadksa dk viLQhfr]

4- thou fuokZg lwpdkadksa dk foLrr̀ iz;ksx osru laf/k okrkZvksa vkSj osru
vuqca/kksa esa gksrk gSA mnkgj.k ds fy, os osruksa ds Lor% fofu;eu ds fy, iz;qDr
gksrh gSa lkewfgd le>kSrksa esa ^lksiku of̀) /kkjkvksa* ds vUnjA lksiku of̀) /kkjk
osru esa Lor% of̀) dqN fcanq ¼lhek½ rd iznku djrh gS tks miHkksDrk
ewY; ?kkrkad ds bdkbZ ifjorZu ds laxr gksrk gSA

mnkgj.k 8-27 fdlh thou fuokZg lwpdkad ds fuekZ.k esa] fuEufyf[kr
lewg lwpdkad ik, x,A thou fuokZg lwpdkad dk ifjdyu djsa iz;qDr djds
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(i) Hkkfjr lekUrj ek/;] vkSj (ii) Hkkfjr xq.kksÙkj ek/;

lewg lwpdkad Hkkj.k (Weights)

1-
2-
3-
4-
5-

Hkkstu
b±/ku vkSj izdk'k
oL=
edku fdjk;k
fofo/k

350
200
240
160
250

5
1
1
1
2

gy %

miHkksDrk ewY; ?kkrkad dh x.kuk A.M.
vkSj G.M. dk iz;ksx dj

lewg lwpdkad
(I)

Hkkj (W) W.I. log I W log I

Hkkstu
b±/ku vkSj izdk'k
oL=
edku fdjk;k
fofo/k

350
200
240
160
250

5
1
1
1
2

1750
200
240
160
500

2-5441
2-3010
2-3802
2-2041
2-3979

12-7205
2-3010
2-3802
2-2041
4-7958

ΣW = 10 ΣWI
= 2850

ΣW log
I=24.4016

miHkksDrk ewY; ?kkrkad] lekUrj ek/; dk iz;ksx dj gS

285
10

2850
.).(01 






W

WI
MAP

xq.kksÙkj ek/; dk iz;ksx dj] miHkksDrk ewY; ?kkrkad fn;k tkrk gS]

4401.2
10

4016.24log
.).(log 01 






W

IW
MGP

4.275)4401.2(log.).(01  AntiMGP

mnkgj.k 8-28: fuEufyf[kr lead ls thou fuokZg lwpdkad ifjdfyr
djsa%

ensa vk/kkj o"kZ pkyw o"kZ Hkkjsa

Hkkstu
b±/ku
oL=
edku fdjk;k
fofo/k

30
8
14
22
25

47
12
18
15
30

4
1
3
2
1
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gy %

ensaa Hkkj ewY; ewY;kuqikr

W vk/kkj
o"kZ (P0)

pkyw
o"kZ (P1) 100

0


P

A
P

W.P.

Hkkstu
b±/ku
oL=
edku fdjk;k
fofo/k

4
1
3
2
1

30
8
14
22
25

47
12
18
15
30

156-67
150-00
128-57
68-18
120-00

626-67
150-00
385-71
136-36
120-00

ΣW = 11 ΣWP =
1418.74

thou fuokZg lwpdkad 98.128
11

74.1418







W

WP

mnkgj.k 8-29: 1981 esa dkexkj oxZ ds yksxksa ds fy, xsgw¡ 16 #0 esa izfr
10 fdyks xzke] diM+k 4 #- izfr ehVj] edku fdjk;k 50 #- izfr ?kj vkSj
fofo/k ensa 20 #- izfr bdkbZ fcd jgk FkkA 1991 rd xsgw¡ 8 #- izfr 10 fdyksa
ls c<+ x;k] edku fdjk;k 30 #- izfr edku vkSj fofo/k enksa dh dher nqxquh
gks xbZA lewgksa ds Hkkj Øekuqlkj 1%2%4%1 ds vuqikr esa FksA dkexkj oxZ dk
thou fuokZg lwpdkad 1991 ds fy, vk/kkj o"kZ 1981 ds lkFk 175% FkkA
diM+s dh dher fdruh c<+h 1981&91 dh vof/k ds njE;ku\

gy% ge eku ysa fd 1991 esa diM+k dk ewY; x #- izfr ehVj Fkk vkSj pkj
lewgksa ds fy, Hkkj % xsg¡w] diM+k] edku fdjk;k vkSj fofo/k Øe'k% K, 2K, 4K
vkSj K Fks] rkfd os vuqikr 1%2%4%1 esa gSaA

lkj.kh Ø- 8-5: thou fuokZg lwpdkad dk ifjdyu

lewg bdkbZ ewY; Hkkj
1

0

P
P = ×100

P

WP

1981 (P0) 1991 (P1)

xsgw¡

diM+k

edku
fdjk;k

fofo/k

10 fd-

1 ehVj

1 edku

1 bdkbZ

16

4

50

20

16+8=24

x

50+30=80

2×20=40

k

2k

4k

k

150

25x

160

200

150k

50xk

640k

200k

ΣW=8k ΣWP=
(99ok+50xk)

1991 ds fy, thou fuokZg lwpdkad 1981 vk/kkj o"kZ ij nh tkrh gS
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175




W

WP
¼fn;k x;k gS½ 175

8

)50990(





K

Kx

20.8
8

410

8

9001400
817550990 


 xx

blfy,] 1981&91 vof/k ds njE;ku] diM+s dh dher c<+h

#i;s (x-4) = #i;s (8.20-4) = #- 4-20 izfr ehVj

mnkgj.k 8-30 fdlh thou fuokZg lwpdkad ds ifjdyu esa] fuEufyf[kr
Hkkj iz;qDr gq, % Hkkstu 15] oL= 3] fdjk;k 4] b±/ku vkSj izdk'k 2] fofo/k 1-
,d lead ds fy, ?kkrkad ifjdfyr djsa tc fofHkUu lewgksa esa enksa dh dherksa
esa vkSlr izfr'kr of̀) vk/kkj o"kZ ds Åij Øe'k% 32] 54] 47] 78 vkSj 58 FksA

eku ysa fd ,d fctusl ,DthD;wfVo vk/kkj o"kZ esa 2]050 #- dekrk FkkA
pkyw vof/k esa mldk osru D;k gksuk pkfg, vxj mldk thou dk Lrj leku
jguk gS\

gy% izR;sd en ds fy, pkyw lwpdkad izkIr fd;k tkrk gS ewY; izfr'kr
of̀) esa 100 tksM+dj

thou ewY; ?kkrkad ds fy, ifjdyu

lewg vkSj % o`f)
ewY;ksa esa

lewg ?kkrkad
(I)

Hkkj WI

(1) (2) (3)=100+(2) (W)

Hkkstu
oL=
fdjk;k
b±/ku vkSj izdk'k
fofo/k

32
54
47
78
58

132
154
147
178
158

15
3
4
2
1

1]980
462
588
356
158

ΣW=25 ΣWI=3,544

thou fuokZg ?kkrkad 76.141
25

544,3







W

WI

bldk vFkZ gS fd vxj ,d O;fDr 100 #- ikrk Fkk vk/kkj o"kZ esa] rks ewY;
of̀) dk iw.kZr% {kfr&iwfrZ djus esa] mldk osru pkyw vof/k esa 141-76 #- gksuk
pkfg,A blfy, vxj ,d fctusl ,XthD;wfVo vk/kkj o"kZ esa 2050 #- dek
jgk Fkk] mldk osru pkyw vof/k esa gksuk pkfg, %

08.2906050,2
100

76.141
 #i;s

mls leFkZrk iznku djus ds Ø; esa rkfd leku thou Lrj ewY; of̀) ds
lkis{k og cuk, j[k lds] nwljs vo;o fu;r jgsaA
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mnkgj.k 8-31 : ,d oL= deZpkjh eqEcbZ 'kgj esa 3500 #- izfr ekg
dekrk gSA ,d fo'ks"k ekg ds fy, thou fuokZg lwpdkad 136 fn;k x;k gSA
fuEufyf[kr lead dk iz;ksx dj] Kkr djsa og jkf'k tks mlus edku HkkM+k vkSj
oL= esa [kpZ fd;kA

lewg [kpZ lewg ?kkrkad

Hkkstu
oL=
edku fdjk;k
b±/ku vkSj izdk'k
fofo/k

1400
\
\

560
630

180
150
100
110
80

gy % eku ysa fd edku fdjk;k vkSj b±/ku vkSj izdk'k esa [kpZ Øe'k% x
vkSj y gSaA

lewg [kpZ (W) lewg ?kkrkad
(I)

W.I.

Hkkstu

oL=

edku fdjk;k

b±/ku vkSj izdk'k

fofo/k

1400

x

y

560

630

180

150

100

110

80

252000

150 x

100 y

61600

50400

ΣW=3500=x+
y+2590

ΣWI=364000+150
x+100y

thou fuokZg dk ?kkrkad 136
3500

100150364000










yx

E

EI
¼fn;k x;k

gS½

4760003500136100150364000  x

(*)112000364000476000100150  yx

vkSj ΣW = x + y + 2590 = 3500 ¼fn;k x;k gS½

(**)91025903500  yx

(**) dks 100 ls xq.kk djus ij ge ikrs gSa]

100x + 100y = 91000-----------------------(***)

(***) dks (*) ls ?kVkus ij]
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gesa% 420
50

21000
x 21000  91000-112000 50x 

(**) esa O;oLFkkfir djus ij] ge ikrs gSa

y = 910 – x = 910 – 420 = 490

blfy,] deZpkjh us 420 #- oL= ij vkSj 400 #- edku fdjk;k ij [kpZ
fd;kA

mnkgj.k 8-32: fuEufyf[kr lead ls ,d 'kgj ds Jfed oxZ ds miHkksDrk
ewY; ?kkrkad ls lacaf/kr] 1998 vkSj 1999 ds fy, lwpdkad ifjdfyr djsaA

lewg % Hkkstu oL= b±/ku
vkSj
izdk'k

edku
fdjk;k

fofo/k

Hkkj % 48 18 7 13 14

lewg ?kkrkad 1998 % 110 120 110 100 110

lewg ?kkrkad 1999 % 130 125 120 100 135

1999 esa osru esa 8% dh of̀) dh xbZA D;k ;g of̀) i;kZIr gS\

gy % 1988 vkSj 1999 ds fy, lwpdkadksa dh x.kuk

lewg Hkkj (W) lewg ?kkrkad lewg ?kkrkad WI1 WI2

1998 (I) 1999(I2)

Hkkstu

oL=

b±/ku vkSj izdk'k

edku fdjk;k

fofo/k

48
18

7
13

14

110
120

110
100

110

130
125

120
100

135

5280
2160

770
1300

1540

6240
2250

840
1300

1890

ΣW=100 ΣWI

=11050
ΣWI2

=12520

1998 ds fy, lwpdkad 5.110
100

110501 





W

WI

1999 ds fy, lwpdkad 20.125
100

125202 





W

WI

blfy,] miHkksDrk ewY; lwpdkad esa of̀) 1998 ls 1999 esa gS
125.2–110.5 = 14.7
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blfy,] 1999 ds ewY; esa izfr'kr of̀) gS 3.13100
5.110

147


blfy,] 1999 esa osru esa 8% dh of̀) vi;kZIr gS 1998 ds leku thou
Lrj dk;e j[kus esaA

mnkgj.k 8-33: fdlh 'kgj ds e/;eoxhZ; ifjokjksa ds ctV ds vUos"k.k us
izdV fd;k fd fofHkUu lewgksa ij vkSlr izfr'kr [kpZ FksA

Hkkstu 45] fdjk;k 15] oL= 12] b±/ku vkSj izdk'k 8 fofo/k 20

pkyw o"kZ ds fy, lewg lwpdkad fu;r vk/kkj o"kZ dh rqyuk esa Øe'k% 410]
150] 343] 248 vkSj 285 FksA pkyw o"kZ ds fy, thou fuokZg lwpdkadksa dks
ifjdfyr djsaA

fe- × 2400 #- vk/kkj o"kZ esa ik jgs Fks vkSj pkyw o"kZ esa 4]300 #- ik jgs
gSaA crk,a fd mUgsa vfrfjDr fdruk HkÙkk feyuk pkfg,A muds igys ds thou
Lrj dks dk;e j[kus ds fy,A

gy% fofHkUu lewgksa ij izfr'kr [kpks ± dks muls la;qDr Hkkj ds :i esa ekuk
tk ldrk gSA

thou fuokZg lwpdkad fn;k tkrk gS %

325
100

32500
208121545

285202468343121501541045












W

WI

bldk vFkZ gS fd vxj ,d O;fDr vk/kkj o"kZ esa 100 #- ik jgk Fkk] rks
ewY; of̀) ds fy, mldks iw.kZ :i ls {kfriwfrZ ds fy,] mldk osru pkyw o"kZ esa
325 #- gksuk pkfg,A blfy,] vxj fe- X vk/kkj o"kZ esa 2]400 #- ik jgk Fkk]
mldk osru pkyw o"kZ esa gksuk pkfg,A

#i;s 800,7400,2
100

325
 #- izfr ekg

mls leFkZ cukus ds Øe esa leku thou Lrj dk;e j[kus esa ewY; ds lkis{k]
nwljs vo;o fu;r j[krs gq,A ijUrq fe- X dk pkyw o"kZ dk osru 4300 #-
fn;k x;k gSA blfy,] mls vfrfjDr HkÙkk feyuk pkfg, 7800 – 4300 = 3500
#- leku thou Lrj dk;e j[kus ds fy, tSlk vk/kkj o"kZ esa gSA

mnkgj.k 8-34: ,d [kkl 'kgj ds dkexkj oxZ dk miHkksDrk lwpdkad]
fofHkUu enksa ds fofHkUu lewgksa ds laxr Hkkj fuEu gSa&

Hkkstu&55] b±/ku&15] oL=&10] HkkM+k&12 vkSj fofo/k&8

vDVwcj 1999 esa] ml 'kgj ds ,d fey }kjk dkexkjksa ds fy, 182
izfr'kr fu;r fd;k x;k gS ftlus iw.kZ :i ls Hkkstu vkSj fdjk;k ds ewY;ksa esa



lwpdkad funsZ'kkad

481

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

of̀) dh {kfriwfrZ dj nh ijUrq nwljh fdlh pht ds fy, {kfriwfrZ ugha dhA
mlh 'kgj dk nwljk fey 46-5 izfr'kr HkÙkk Hkqxrku fd;k ftlus b±/ku vkSj
fofo/k ds ewY; of̀) dh {kfriwfrZ dj nhA ;g tku fy;k x;k gS fd Hkkstu ds
ewY; esa of̀) nqxquh gS b±/ku ls vkSj fofo/k lewg esa of̀) fdjk, dk nqxquk gSA

Hkkstu] b±/ku] fdjk;k vkSj fofo/k lewgksa dh of̀) Kkr djsaA

gy % ge eku ysa fd b±/ku esa izfr'kr of̀) x gS vkSj fdjk;k y gSA rc gesa
fn;k x;k gS fd izfr'kr of̀) Hkkstu esa 2x gS vkSj fofo/k lewg esa 2y gSA pw¡fd
oL= esa of̀) ds ckjs esa dksbZ tkudkjh ugha nh xbZ gS blfy, ge vfHkdYiuk
djrs gSa fd og vizHkkfor gS i.e. oL= ds fy, pkyw ?kkrkad ogh gS tks vk/kkj
o"kZ esa Fkh viz. 100A

igyk fey% pw¡fd igys fey us D.A. 182% ?kksf"kr fd;k] izkIr
pkyw ?kkrkad gS 100 + 182 = 282A vkxs] pw¡fd fey us iw.kZ {kfriwfrZ flQZ Hkkstu
vkSj fdjk, ds ewY; of̀) ds fy, dh gS vkSj nwljs lewgksa ds fy, ugha] Hkkstu
ds fy, iz;qDr ewY; ?kkrkad (100 + 2x) Fkk vkSj fdjk, ds fy, (100 + y) FkkA
blfy,] nwljs lewg ds fy, izR;sd dk ?kkrkad 100 ysdj] miHkksDrk
ewY; ?kkrkad fn;k tkrk gS %

282
100

1008)100(121001010015)2100(55







 yx

W

WI

200,181211010028210010012110  yxyx

nwljk fey%& pw¡fd nwljs fey us D.A. 46.5% ?kksf"kr fd;k blds
dkexkjksa dks iw.kZr% {kfriwfrZ fd;k b±/ku vkSj fofo/k lewgksa ds ewY; of̀) dk
ijUrq nwljs lewgksa dk ugha] mlh rdZ dk iz;ksx djrs gq, tSlk Åij esa] ge
ik,axs

5.46100)]2100(81001210010)100(1510055[
100

1
 yx

(**)650,416151005.1461001001615  yxyx

(*) dks 4 ls xq.kk djds vkSj (**) dks mls] vkSj ?kVkus ij] ge ikrs gSa

95.150
16

850,58
950,13800,72)45440(  xx

blfy, fofHkUu lewgksa esa izfr'kr of̀) fuEu gS %

lewg Hkkstu b±/ku fdjk;k fofo/k

izfr'kr of̀) 2x = 297.98 x = 148.99 y = 150.95 2y = 301.90
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8-11 lwpdkadksa dh lhek,a (Limitations of Index
Numbers)

;|fi lwpdkad cgqr egRoiw.kZ lk/ku gSa ,d ns'k ds vkfFkZd ;k O;olkf;d
dk;Zdykiksa dk v/;;u djus ds fy,] mudh viuh lhek,a gSa vkSj blfy,
budk iz;ksx vkSj O;k[;k lrdZrk ls gksuh pkfg,A fuEufyf[kr mudh dqN
lhek,a gSa %

¼1½ pw¡fd lwpdkad izfrn'kZ lead ij vk/kkfjr gSa] os flQZ lfUudV lwpd gSa
vkSj ,d laof̀Ùk ds vkisf{kd Lrj esa ifjorZuksa dks 'kq)rk ls iznf'kZr ugha dj
ldrs gSaA

¼2½ =qfV dh laHkkouk lwpdkad ds fuekZ.k esa izR;sd pj.k ij gks ldrh gS
viz.

(i) miHkksDrk oLrqvksa dk pquko

(ii) vk/kkj o"kZ dk pquko

(iii) lead dk laxzg.k oLrqvksa ds ewY;ksa vkSj ifjek.kksa ls lacaf/kr]

(iv) lw= dk pquko&Hkkj.k dh iz.kkyh tks iz;qDr gksus okyh gSA

(v) iz;qDr gksus okyh vkSlr ?kkrkadksa dks izkIr djus ds fy, oLrqvksa ds
la;qDr lewg ds fy,A

tSlk igys gh bafxr fd;k tk pqdk gS] fofHkUu miHkksDrk oLrqvksa dk pquko
tks ?kkrkad ds fuekZ.k esa vUrosZf'kr gksus okyh gS vkSj fofHkUu cktkjksa ;k LVksjksa
dk pquko tgk¡ ls oLrqvksa dk ewY; vkSj ifjek.k ls lacaf/kr lead ,df=r
djuk gS ;knf̀PNd izfrn'kZ ds vk/kkj ij ugha gS D;ksafd izfrn'kZrk izfrfuf/kRo
ds fcuk ij gksxh ijUrq dh tkrh gS Lrjhdr̀&cuke&lqfopkfjr ;k lksís';
izfrn'kZ ds vk/kkj ij gksrh gSA miHkksDrk lkefxz;k¡ lkekU;r% vis{k;k lekaxh
lewgksa ¼;k Lrjksa½ esa oxhZÑr dh tkrh gS vkSj izR;sd lewg ds vUnj ls ¼;k Lrj½
T;knk egRoiw.kZ oLrqvksa dk pquko igys fd;k tkrk gS vkSj ckdh cps gq, ls
cgqr oLrq,a ;knf̀PNd pquh tkrh gS tks gekjs lalk/ku ds laxr gksrk gS le;
vkSj eqæk ds Øe esaA ;k lksn~ns'; izfrn'kZrk] izfrn'kZ dks fo"k;ijd izÑfr dh
cuk nsrh gS vkSj Øekuqlkj dqN rjg dk O;fDrxr vfHkufr laHkkfor gS ?kql vk,
vkSj iz;kl gksuk pkfg, bu =qfV;ksa dks de ls de djus dhA

¼3½ bu fnuksa rst xfr dh ?kVukvksa vkSj oSKkfud izxfr;ksa dh otg ls] ,d
lekt esa yksxksa ds fofHkUu oLrqvksa ds miHkksx iSVuZ esa Øekuqlkj vkLoknu]
fjoktksa] QS'ku esa Rofjr ifjorZu gksrh gSa ;Fkksfpr :i ls] lwpdkad ¼ftudh
okafNrrk gS fd enksa vkSj mudh xq.koÙkk ,d gh jguh pkfg, le;kof/k esa½
oLrqvksa ds izÑfr vkSj xq.koÙkk ds ifjorZuksa ds lkFk dnerky djus esa leFkZ
ugha gks ldrh gS vkSj blfy, okLro esa izfrfu/k ugha gks ldrh gSA

¼4½ dksbZ lw= ugha gS tks ewY; ifjorZu dks ekirh gS ;k lead ds fn,
vfHkjpuk ds ifjek.k ifjorZu dks ifj'kq)rk ;k iw.kZrk ds lkFkA tSlk fd]
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izR;sd ?kkrkad esa vUrfuZfgr =qfV gS ftls ^lw=&=qfV* dgrs gSaA mnkgj.k ds fy,]
yklfi;js ds ?kkrkad esa m/oZ vfHkufr gS tcfd ik'ks ds ?kkrkad esa fuEu vfHkufr
lw= =qfV dh eki bu nksuksa ?kkrkadksa ds chp ds varj }kjk iznku dh tkrh gSA
blds vfrfjDr] lwpdkad fo'ks"k izdkj ds vkSlr gSa muds fuekZ.k esa iz;qDr gksrh
gSa bldk viuk mi;ksfxrk vkSj lhekvksa dk {ks= gSA

¼5½ mi;qDr vk/kkj o"kZ ds pquko] miHkksDrk oLrqvksa] ewY; vkSj ifjek.k
lwfp;ksa }kjk lwpdkad laHkkO; gSa csbZeku vkSj LokFkhZ O;fDr;ksa }kjk gsj Qsj djds
okafNr ifj.kke izkIr dj ysaA

mi;qZDr lHkh lhekvksa ds ckotwn] lwpdkad] ;fn Bhd <ax ls fufeZr gSa vkSj
tkucw>dj fo:fir ugha fd, tk,a rks cgqr mi;ksxh ^vkfFkZd* cSjksehVj gSaA

8-12 lkjka'k (Summary)

lwpdkad funsZ'kd gS tks fdlh Hkh vof/k esa ¼;k fof'k"V vof/k esa½ fdlh laof̀Ùk
ds Lrj esa vkisf{kd ifjorZu dks n'kkZrh gS tks pkyw vof/k dgykrh gS fdlh
fu;r vof/k esa blds ewY; ds lkis{k] vk/kkj vof/k ¼Base Period½ dgykrh gS
tks rqyuk ds fy, pquh tkrh gSA fopkjk/khu laof̀Ùk ;k pj gks ldrh gSA

(i) dher fdlh fo'ks"k oLrq] tsls& LVhy] lksuk] peM+k bR;kfn ;k
oLrqvksa dk lewg tSls& miHkksDrk oLrq,a] vukt] nw/k vkSj nw/k mRikn]
Jàxkj&lkexzh vkfnA

(ii) O;kikj dk foLrkj] QSDVjh mRikn] vk|ksfxd ;k df̀"k mRikn]
vk;kr ;k fu;kZr] LVkWd vkSj 'ks;j] ,d O;kikfjd /kjkus dh fcØh
vkSj ykHk vkSj blh rjg vkxsA

(iii) ,d ns'k dh jk"Vªh; vk;] fofHkUu {ks=ksa es aosru dk Lo:i] cSad tek]
fons'k fofue; fjtoZ] ,d [kkl leqnk; ds yksxksa dk thou ;kiu dk
ewY; oxZ ;k O;olk; vkSj vkxsA

okLro esa] eqf'dy ls la[;kRed eki dk dksbZ {ks= gS tgk¡ lwpdkad fufeZr
ugha gSA os djhc lHkh foKkuksa es aiz;qDr gksrh gSa& izk—frd] lkekftd vkSj
'kkjhfjdA lwpdkad ds izeq[k mi;ksx dk fuEufyf[kr izdkj ls lkjka'k fd;k tk
ldrk gSA

lwpdkad vkfFkZd cSjksehVj tSlk gSA lwpdkad vktdy iz;ksx esa lcls
foLr̀r lkaf[;dh; lk/kuksa esa ls ,d gSA os vFkZO;oLFkk dh uCt idM+us esa
iz;qDr gksrs gSa vkSj mudk mi;ksx funsZ'kkad ds rkSj ij eqnzkLQhfr ;k voLQhfr
izof̀Ùk;ksa ds fy, gksus yxk gSA

pw¡fd lwpdkad esa laof̀Ùk ds Lrj esa vkisf{kd ifjorZu dk v/;;u djrk gS]
os fo'ks"k :i ls mi;ksxh gksrs gSa ,d dky Js.kh lead esa ,d lewg vkof̀Ùk ds
lk/kkj.k miufr ds v/;;u ds fy,A
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lwpdkad dherksa] mRiknu] ykHkksa] vk;krksa vkSj fu;kZrksa] dkfeZd vkSj foÙkh;
ekeyksa ls lacaf/kr lead vifjgk;Z gSa fdlh laLFkku ds dq'ky ;kstuk vkSj
dk;Zdkjh fu.kZ;ksa dks O;ofLFkr djus esaA mnkgj.k ds fy,] thou;kiu dk
lwpdkad ljdkj vkSj vkS|ksfxd rFkk O;olkf;d izfr"Bkuksa }kjk egaxkbZ HkÙkk
ds fu/kkZj.k ;k vius deZpkfj;ksa dks cksul iznku djus esa iz;qDr gksrh gS rkfd os
le;&le; ij thou;kiu ds c<+s ewY; ls fuiV ldsaA

touh ;kiu dk lwpdkad fu/kkZfjr djrh gS fd D;k okLrfod esa c<+ jgh
gS ;k ?kV jgh gS] ;k vifjofÙkZr jg jgh gSA

lwpdkad viLQhfr ds fy, iz;qDr gksrh gSA

lwpdkad eksVs rkSj ij fuEufyf[kr rhu laoxks± esa oxhZdr̀ dh tk ldrh gSaA

1- ewY; lwpdkad&ewY; lwpdkad ewY;ksa esa lkekU; ifjorZu dks ekirh gSaA
os fuEufyf[kr oxks± esa mifoHkkftr gksrh gSaA

(a) Fkksd fcØh ewY; lwpdkad (b) [kqnjk ewY; lwpdkad

2- ifjek.k lwpdkad& os cgqr lgk;d gksrh gSa vFkZO;oLFkk ds HkkSfrd
mRiknksa ds Lrj dk e/;;u djus esaA

3- ewY; lwpdkad&;s mRikn dk iw.kZ izfrewY; ¼ewY; vkSj ifjek.k dk
xq.ku½ ds ifjorZu dk v/;;u djus ds bjkns ls tSls [kqnjk fcØh ;k ykHk ;k
eky ds LVkWd dk ?kkrkadA ;|fi] ;s ?kkrkadA

lwpdkad cgqr etcwr lkaf[;dh; lk/ku gSa fdlh laof̀Ùk ds Lrj esa ifjorZu
dh eki ds fy, fofHkUu dkykof/k;ksa esaA blfy, bu ?kkrkadksa ds fuekZ.k vkSj
x.kuk esa vR;f/kd lrdZrk miHkksx esa ykbZ tkrh gSA lwpdkadksa ds fuekZ.k esa
fuEufyf[kr fcanqvksa dk /;kuiwoZd v/;;u okafNr gSaA

lwpdkadksa dk mís';] oLrqvksa ;k enksa dk pquko] lwpdkad ds fy, lead]
vk/kkj o"kZ dk pquko] iz;qDr gksus okyh vkSlr dk izdkj] Hkkj.k dk rjhdk vkSj
lw=ksa dk pqukoA

lw=ksa dk pquko%&iz;qDr gksus okyh lw=ksa dk pquko fuHkZj djrh gS lead
dh miyC/krk] ewY;ksa vkSj ifjek.kksa ls lacaf/kr pquh gqbZ oLrqvksa dk vk/kkj
vkSj@;k pkyw o"kZ esaA

yklfi;js dk ewY; ?kkrkad ;k vk/kkj o"kZ fof/k

100
00

01
01 





qp
qpP Pa

ik'ks dk ewY; lwpdkad

100
10

11
01 





qp
qpP Pa
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fQ'kj dk ewY; lwpdkad

fQ'kj us yklfi;js vkSj ik'ks ds ewY; lwpdkadksa ds xq.kksÙkj xq.ku dh
odkyr dh %&

*100]*[
10

11

00

01
010101 
















qp
qp

qp
qpPPPP a

F

fQ'kj dk lwpdkad] vkn'kZ lwpdkad dgk tkrk gS pw¡fd ;g le; mRØe.kh;
vkSj vo;o mRØe.kh;] ijh{k.kksa dks larq"V djrk gS lwpdkadksa ds laxrrk ds
fy,A

8-13 eq[; 'kCnkoyh (Key Terminology)

 lwpdkad funsZ'kkad% Index Numbers

 lwpdkad fofufeZr djus dh fof/k;k¡% Methods of Consntructing
Index Numbers

 ljy ¼vHkkfjr½ lewfgd fof/k;k¡% Simple (Unweighted) Aggregate
Method

 Hkkfjr lewgu fof/k% Weighted Aggregate Method

 ewY;kuqikr dk ljy vkSlr% Simple Average of Price Relatives

 ewY;kuqikrksa dk Hkkfjr vkSlr% Weighted Average of Price
Relatives

 bdkbZ ijh{k.k% Unit Test

 le; mRØkE;rk ijh{k.k% Time Reversal Test

 vo;o ¼dkjd½ mRØke;rk ijh{k.k% Factor Reversal Test

 pØh; ijh{k.k% Circular Test

 Jà[kyk lwpdkad ;k vk/kkj ls Ükà[kykc) lwpdkad% Chain Indices
or Chain base Index Numbers

 vk/kkj o"kZ ifjorZu] f'kjkscU/ku vkSj lwpdkad dk vQLihfr% Base
Stifling, Splicing and Deflating of Index Numbers

 thou fuokZg lwpdkad% Cost of living Index Number
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8-14 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Questions and Exercises)

iz'uekyk&8-1

1- (a) lwpdkad D;k gS\ lwpdkad ds fuekZ.k esa layXu fofHkUu leL;kvksa dk
o.kZu djsaA

(b) ,d lwpdkad fufeZr djrs oDr mRiUu leL;k,a dh foospuk djsaA

(c) og dkSu lh vko';d fcanq, gSa ftudk /;ku lwpdkad ds fuekZ.k esa
fn;k tkuk pkfg,A

2- ^^lwpdkad ds fuekZ.k esa lS)kfUrd :i ls lokZf/kd vPNh fof/k O;ogkfjd
nf̀"Vdks.k ls lcls vPNh fof/k ugha gSA** foospuk djsaA

3- ;g dgk x;k gS fd lwpdkad fuekZ.k dh rduhd pkj cM+s dkjdksa ij
voyfEcr gS %

(a) enksa dk pquko( (b) vk/kkj o"kZ( (c) vkSlr dk izdkj( (d) Hkkj.k dh
fof/k

D;k vki bl nf̀"Vdks.k ls lger gSa\ vxj ,slk gS( bu pkj dkjdksa dk
o.kZu djsa vkSj mu leL;kvksa dh ppkZ djsa ftls os mRiUu djrh gSaA vxj
vki lger ugha gSa] vki vius izeq[k fopkj eq[; leL;kvksa dh tks
lwpdkad ds fuekZ.k esa gksrh gSaA

4- ^^,d lwpdkad fo'ks"k izdkj dk vkSlr gSA** foospuk djsaA

5- ^^lwpdkad ds fuekZ.k esa] xq.kksÙkj ek/; ds ykHk lekUrj ek/; ls vf/kd gSaA**
foospuk djsaA

6- lwpdkad D;k gSa\ D;ksa os vkfFkZd cSjksehVj dgs tkrs gSa\

7- (a) lwpdkad fuekZ.k ds Øe esa Hkkj.k dk D;k vFkZ gS\ ;g D;ksa vko';d gS\
lkekU; izLrkfor Hkkj.k ;kstuk,a D;k gSa\

(b) lwpdkad ds fuekZ.k esa Hkkj.k dk D;k egRo gS\ rhuksa esa ls dkSu&ek/;]
ekf/;dk vkSj xq.kksÙkj ek/;& dks lwpdkad ds ifjdyu esa vki
izkFkfedrk nsaxs vkSj D;ksa\

8- (a) lwpdkad D;k gSa\ mudk fuekZ.k dSls gksrk gS\ Hkkjksa dh Hkwfedk dk
lkekU; ewY; lwpdkad ds fuekZ.k esa o.kZu djsaA

(b) vHkkfjr vkSj Hkkfjr lwpdkadksa ds chp varj djsaA ,d ewY; lwpdkad ds
Hkkj.k dh dqN egRoiw.kZ fof/k;k¡ fxuk,a vkSj muds vkisf{kd xq.kksa vkSj
voxq.kksa dh foospuk djsaA
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9- (a) yklfi;js dh fof/k esa m/oZ vfHkufr gS tcfd ik'ks dh fof/k esa fuEu
vfHkufr gS o.kZu djsaA lwfpr djsa] fdu ifjfLFkfr;ksa esa

(i) os cjkcj ifjek.k nsrh gSa (ii) yklfi;js dh fof/k de ifj.kke nsrh
gS ik'ks dh fof/k ls

(b) yklfi;js vkSj ik'ks ds lwpdkadksa esa Hkkjksa dks iznku djus dh fof/k ds
chp varj Li"V djsaA n'kkZ,a fd yklfi;js dk lwpdkad cM+k gS ik'ks ds
ewY; lwpdkad ls c<+rs ewY;ksa dh fLFkfr esaA

10- ^^yklfi;js dk lwpdkad izo`Ùk gksrk gS cM+k ik'ks ds lwpdkad dh vis{kkA**
leh{kk djsaA

11- ik'ks ds ifjek.k lwpdkad vkSj yklfi;js ds ewY; lwpdkad dks fuEufyf[kr
lead ls ifjdfyr djsa %

oLrq,¡ ifjek.k ¼bdkbZ;k¡½ ifjewY; ¼#- esa½

1995 1999 1995 1999

A
B
C
D

100
80
60
30

150
100
72
33

500
320
120
360

900
500
360
297

12- ,d ewY; lwpdkad ds Hkkj.k ds rjhds ds lax.ku esa yklfi;js vkSj ik'ks ds
chp D;k vUrj gS\ nksuksa yklfi;js vkSj ik'ks ds lewgu ewY; ?kkrkadksa dks
o"kZ 2000 ds fy, fuEufyf[kr lead ls ifjdfyr djsa %

oLrq,¡ ifjek.k ewY; izfr bdkbZ ¼#- esa½

1999 2000 1999 2000

A
B
C
D

3
4
2
1

5
6
3
2

20
25
30
10

25
30
25

7-50

13- uhps fn, x, lead ls yklfi;js vkSj ik'ks ds lwpdkad dks izxf.kr djsa %

oLrq,¡ ewY; ifjek.k

1995 2001 1995 2001

A
B
C

4
3
2

10
9
4

50
10
5

40
2
2
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14- fuEufyf[kr lead ds fy,] yklfi;js vkSj ik'ks dk ewY; vkSj ifjek.k
lwpdkad 1980 ds fy, 1970 ds lkFk vk/kkj o"kZ tSlk ysdj ifjdfyr
djsa%

oLrq 1970 1980

ifjek.k ifjewY; ifjek.k ifjewY;

A
B
C
D
E

50
120
30
20
5

350
600
330
360
40

60
140
20
15
5

420
700
200
300
50

15-(a) ik'ks ds lw= dk iz;ksx dj] ifjek.k ?kkrkad vkSj ewY; lwpdkad izxf.kr
djsa 2000 ds fy, 1996 dks vk/kkj o"kZ ysdj %

oLrq

ifjek.k bdkbZ;k¡ ifjewY; ¼#- esa½

1996 2000 1996 2000

A
B
C
D

100
80
60
30

150
100
72
33

500
320
150
360

900
500
360
297

(b) mi;qZDr iz'u ds fy, ewY; ?kkrkad Hkh izxf.kr djsa %

(i) ek'kZy&,toFkZ lw=( (ii) fQ'kj dk lw=( (iii) MkWjfc'k&ckWmys lw=( (iv)
okY'k lw=

16- ^^ek'kZy&,toFkZ lwpdkad fQ'kj ds vkn'kZ lwpdkad dk ,d vPNk
lfUudVu gSA** bl oDrO; dh lPpkbZ dks fuEufyf[kr lead ls lR;kfir
djsa %

o"kZ pkoy xsgw¡ Tokj

ewY; ifjek.k ewY; ifjek.k ewY; ifjek.k

1970
1977

9-3
4-5

100
90

6-4
3-7

11
10

5-1
2-7

5
3

17- ,d daiuh us 1998 ds nkSjku [kpZ fd, 50 #-] 48 #-] 18 #- vkSj 42 #-A
daiuh us [kpZ esa of̀) dh Øe'k% 100 #-] 98 #-] 60 #- vkSj 102 #- pkj
oLrqvksa ijA vxj [kjhns x, pkj oLrqvksa dh bdkbZ;k¡ 1998 vkSj 1999 ds
nkSjku le:i gSa] i.e., 5 3 2, 6 vkSj 17, 1999 ds fy, ewY; ?kkrkad dh
x.kuk lcls mi;qDr fof/k ls djsaA
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18- uhps fn, x, lead ls ,d lwpdkad fufeZr djsa pkj oLrqvksa ds lewg dk
iz;ksx dj (i) ljy lewgu fof/k vkSj (ii) fQ'kj dk vkn'kZ lw=

oLrq,¡ vk/kkj o"kZ ¼1996½ pkyw o"kZ ¼1997½

ewY; izfr
bdkbZ

[kpZ ¼#i;s½ ewY; izfr
bdkbZ

[kpZ ¼#-½

1
2
3
4

2
4
1
5

40
16
10
25

5
8
2
10

75
40
24
60

19- fQ'kj ds vkn'kZ lw= dk iz;ksx dj] ewY; vkSj ifjek.k lwpdkad izxf.kr
djsa 1984 ds fy, 1982 vk/kkj o"kZ ds lkFk] fn, x, fuEu lwpuk ls %

o"kZ oLrq A oLrq B oLrq C

ewY;
#-

ifjek.k
fdxzk-

ewY;
#-

ifjek.k
¼fdxzk-½

ewY;
¼#-½

ifjek.k
¼fdxzk-½

1982
1984

5
4

10
12

8
7

6
7

6
5

3
4

20- lwpdkad D;k gS\ D;ksa os vkfFkZd cSjksehVj dgs tkrs gSa\

fuEufyf[kr lwpdkadksa ds vk/kkj ij] fQ'kj dk vkn'kZ ewY; lwpdkad
ifjdfyr djsa %

oLrq,¡ vk/kkj o"kZ pkyw o"kZ

ewY; ifjek.k ewY; ifjek.k

A
B
C
D
E

2
4
6
8

10

40
50
20
10
10

6
8
9
6
5

50
40
30
20
20

21- (a) lwpdkad D;k gS\ lwpdkadksa ds mi;ksx dk laf{kIr o.kZu djsaA

(b) fQ'kj ds vkn'kZ lwpdkad ifjdfyr djsa fuEufyf[kr lead ls %

ensa vk/kkj o"kZ pkyw o"kZ

ifjek.k ewY; ifjek.k ewY;

A
B
C
D

15
20
10
30

4
3
6
5

10
25
20
25

6
4
5
5
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22- fuEufyf[kr lead ls lwpdkad ifjdfyr djsa iz;ksx dj %

(i) yklfi;js dk (ii) ik'ks dk vkSj (iii) fQ'kj dk vkn'kZ lw=

oLrq vk/kkj o"kZ pkyw o"kZ

ifjek.k ewY; ifjek.k ewY;

A
B
C
D

8
7
6
5

4
3
4
2

10
8
5
7

9
5
8
4

23- fn;k x;k gS fd Σp1q1 = 250, Σp0q0 = 150 ik'ks dk lwpdkad = 150 vkSj
MkWjfc'k&ckWmys dk lwpdkad = 145, Kkr djsa (i) fQ'kj dk vkn'kZ
lwpdkad vkSj (ii) ek'kZy&,toFkZ dk lwpdkad

24- fuEufyf[kr lead ls] ,d lwpdkad fufeZr djsa pkj oLrqvksa ds lewg dk
fQ'kj ds vkn'kZ lw= dk iz;ksx dj %

oLrq vk/kkj o"kZ pkyw o"kZ

ewY; izfr
bdkbZ

[kpZ ¼#-½ ewY; izfr
bdkbZ

[kpZ ¼#-½

A 2 40 5 75

B 4 16 8 40

C 1 10 2 24

D 5 25 10 60

25- fuEufyf[kr lead ls fQ'kj dk vkn'kZ lwpdkad fufeZr djsa %

oLrq 1988 1998

ewY; izfrewY;
¼#-½

ewY; izfrewY;
¼#-½

A
B
C
D
E

5
7
10
4
8

50
84
80
20
56

6
10
12
5
8

72
80
96
30
64
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26- fuEufyf[kr lead ls] ifjek.k lwpdkad fufeZr djsa %

(i) fQ'kj dh fof/k }kjk vkSj (ii) ek'kZy&,toFkZ fof/k }kjk

oLrq vk/kkj o"kZ pkyw o"kZ

ewY; ¼#-½ ifjek.k
¼fdxzk-½

[kpZ ¼#-½ ifjek.k
¼fdxzk-½

A
B
C
D
E

25
22
54
20
18

40
18
16
40
30

2]000
1]200
1]320
1]350
630

50
40
44
45
15

27-(a) ,d lwpdkad D;k gS\ inksa dk o.kZu djsa &
ewY;kuqikr( ifjek.kkuqikr( ifjewY;kuqikr & ,d vdsys oLrq ds lanHkZ ds
lkFk

(b) vki ewY;kuqikr ls D;k le>rs gSa\ lwpdkad ds fufeZr djus dh fof/k
dh foospuk djsa mu ij vk/kkfjrA

28-(a) n'kkZ,a fd D;k yklfi;js ds ewY; ?kkrkad ewY;kuqikrksa ds Hkkfjr vkSlr
ds :i esa fy[ks tk ldrs gSa\ Hkkj.k D;k gSa\

(b) D;k ik'ks dk ewY; ?kkrkad ewY;kuqikrksa ds Hkkfjr vkSlr ds :i esa
vfHkO;Dr fd, tk ldrs gSa\ vxj gk¡] Hkkj.kksa dh igpku djsaA

29-(a) ,d fn, leqnk; esa] miHkksx ds mís'; ds fy, [kjhnh vkSj csph xbZ
lkexzh ikWojksVh] nw/k vkSj xksekal gSaA muds vkisf{kd ewY; nks vof/k;ksa
ds fy, fuEufyf[kr gSa %

vof/k I vof/k II

ikWojksVh

nw/k ¼fiaV½

xksekal ¼ikSaM½

0-15 f'kfyax

0-10 f'kfyax

0-30 f'kfyax

0-20 f'kfyax

0-15 f'kfyax

0-25 f'kfyax

mi;qZDr ls ,d lwpdkad fufeZr djsaA dkYifud Hkkj iznku dj Øe'k%
2000( 5000 vkSj 1000 bdkbZ;k¡ Øe'k% ikWojksVh] nw/k vkSj xksek¡l dks]
Hkkfjr lwpdkad Hkh fufeZr djsaA

30- xq.kksÙkj ek/; dk iz;ksx dj lwpdkad ifjdfyr djsaA

oLrq vk/kkj o"kZ ewY; pkyw o"kZ ewY;

A
B

2
4

7
5
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31- fuEufyf[kr oLrqvksa ds ewY; gSa 1998 vkSj 1999 esaA ,d ewY; ?kkrkad
ifjdfyr djsa ewY;kuqikrksa ij vk/kkfjr] xq.kksÙkj ek/; dk iz;ksx dj

o"kZ
oLrq

A B C D E F

1998
1999

45
60

60
70

20
30

50
75

85
90

120
130

32- uhps pkj fofHkUu oLrqvksa dh ewY; lwph 1998 vkSj 1995 ds fy, nh xbZ
gSA 1995 ds fy, lwpdkad fufeZr djsa 1990 ds lkFk vk/kkj o"kZ tSlk
iz;ksx dj (i) ewY;kuqikrksa dk ljy vkSlr] (ii) ewY;kuqikrksa dk Hkkfjr
vkSlr

oLrq Hkkj dher #i;ksa esa

1995 1990
A
B
C
D

5
7
6
2

4-50
3-20
4-50
1-80

2-00
2-50
3-00
1-00

33- fuEufyf[kr lead ls ewY; ?kkrkad ifjdfyr djsa vk/kkj 1995 = 100 ysdj]
vkuqikfrd fof/k dk Hkkfjr vkSlr }kjk

oLrq
1995 1996

ewY; ¼#-½ ifjek.k ewY; ¼#-½

A
B
C
D
E

20
10
12
16
5

2
3
5
4
7

25
12
18
16
4

34- 1998 ds fy, lwpdkad 1990 dks vk/kkj o"kZ ds lkFk ewY;kuqikr fof/k dk
Hkkfjr vkSlr iz;ksx dj fuEufyf[kr lead ds fy, %

oLrq Hkkj
ewY; ¼#- esa½

1990 1998

A
B
C
D
E

2
8
4
5
1

12
8
15
6
10

24
12
27
18
12
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35- ewY;kuqikrksa dk Hkkfjr vkSlr iz;qDr dj ewY; ?kkrkad ifjdfyr djsa %

oLrq,¡ P0¼#-½ q0 P1¼#i;s½

phuh
pkoy
nw/k

10
20
10

6 fdxzk-
10 fdxzk-

8 yh-

15
25
14

36- Hkkfjr lwpdkad izxf.kr djsa 1997 vkSj 1999 ds fy, ¼1996 ds vk/kkj ij½
vkuqikfrd fof/k }kjk fuEufyf[kr lead lsA izxf.kr lwpdkadksa dh O;k[;k
Hkh djsaA

o"kZ
oLrq,¡

A B C D

1996

1997
1998
1999

ewY;
Hkkj
ewY;
ewY;
ewY;

6
5
9

12
15

8
3

10
12
14

9
1
6
9
12

12
1

10
15
20

37- oLrqvksa ds ,d leqPp; dk ewY;kuqikr vkSj Hkkj fuEufyf[kr rkfydk esa fn,
x, gSa %

oLrq % C1 C2 C3 C4

ewY;kuqikr % 120 127 125 119

Hkkj % 2W1 W2 W1 W2+3

vxj leqPp; ds fy, ?kkrkad 122 gS vkSj Hkkjksa dk ;ksx 40 gS] W1 vkSj
W2 Kkr djsaA

38- fn, x, oLrqvksa dk ewY; vkSj Hkkj uhps fn, x, gSa 1990] 1991 vkSj
1992 o"kks± ds fy, %

oLrq Hkkj
ewY; #i;ksa esa

1990 1991 1992

A
B
C
D
E

20
15
10
40
15

12-00
3-00

12-50
10-00
4-50

18-00
6-00

18-75
30-00
9-00

24-00
15-00
25-00
30-00
13-50

;k rks lewgu fof/k ;k vkuqikfrd fof/k iz;qDr dj] 1991 vkSj 1992 ds
fy, Hkkfjr ewY; lwpdkad ifjdfyr djsa] 1990 dks vk/kkj o"kZ ysdjA



lwpdkad funsZ'kkad

494

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

iz'uekyk&8-2
1 - (a) ,d lwpdkad ds fy, laxfr ds ijh{k.k ls vki D;k le>rs gSa\

(b) lwpdkad dh i;kZIrrk ds fofHkUu ijh{k.k D;k gSa\

2- le; mRØkE;rk vkSj vo;o mRØkE;rk ijh{k.kksa dk o.kZu djsaA tk¡p djsa fd
D;k yklfi;js vkSj ik'ks dk lwpdkad bu ijh{k.kksa dks larq"V djrk gSA

3- ik'ks dk] yklfi;js dk vkSj fQ'kj ds lwpdkadksa dh foospuk djsaA vki rhuksa
esa ls fdldks vf/kekU;rk nsaxs vkSj D;ksa\

4- vki D;k le>rs gSa %

(i) vo;o mRØkE;rk ijh{k.k ( vkSj (ii) le; mRØkE;rk ijh{k.k ls fl)
djsa fd fQ'kj dk lwpdkad bu nksuksa ijh{k.kksa dks larq"V djrk gSA

5- (a) fQ'kj ds lwpdkad dh Js"Brk dh foospuk djsa yklfi;js vkSj ik'ks ds
lwpdkadksa ijA

(b) ,d lwpdkad dh mRØkE;rk ls vki D;k le>rs gSa\ lwpdkad ds
fl)kUr esa le; vkSj vo;o mRØkE;rk ijh{k.kksa dk o.kZu djsaA

6- (a) fQ'kj dk vkn'kZ lwpdkad D;k gS\ D;ksa ;g vkn'kZ dgk tkrk gS\
n'kkZ,a fd ;g nksuksa le; mRØkE;rk ijh{k.k ds lkFk&lkFk vo;o
mRØkE;rk ijh{k.k dks larq"V djrk gSA

(b)D;k fQ'kj dk lwpdkad okLro esa vkn'kZ lwpdkad gS\ vius mÙkj ds
leFkZu esa rdZ nsaA

7- yklfi;js vkSj ik'ks ds lwpdkadksa ds chp vUrj Li"V djsaA dc os cjkcj
gksaxs\ D;ksa ;g ,slk gS fd fQ'kj ds lwpdkad dks vkn'kZ lwpdkad dgrs gSa\

8- (a) le; mRØkE;rk vkSj vo;o mRØkE;rk ijh{k.kksa dk o.kZu djsaA tk¡p
djsa fd D;k fQ'kj dk ewY; lwpdkad le; mRØkE;rk ijh{k.k dks
larq"V djrk gSA

(b)le; mRØkE;rk ijh{k.k vkSj vo;o mRØkE;rk ijh{k.k dh vfHk/kkj.kk
dk o.kZu djsa vkSj n'kkZ,a fd fQ'kj dk vkn'kZ lwpdkad bu nksuksa
ijh{k.kksa dks larq"V djrk gSA

9- (a) yklfi;js ds ewY; lwpdkad vkSj ik'ks dk ewY; lwpdkad dk o.kZu djsaA
le; mRØkE;rk ijh{k.k dks o.kZu djsa vkSj tk¡p djsa fd D;k ;g
ijh{k.k ik'ks ds ewY; lwpdkadksa ls larq"V gksrk gSA

(b)vki lwpdkadksa ds le; mRØkE;rk ijh{k.k ls D;k le>rs gSa\ n'kkZ,a fd
yklfi;js vkSj ik'ks dk lwpdkad bls larq"V ugha djrk gS vkSj fQ'kj
dk vkn'kZ lwpdkad djrk gSA

10- (a) fdu ifjfLFkfr;ksa esa vo;o mRØkE;rk ijh{k.k yklfi;js ds ewY;
lwpdkad ls larq"V gksrk gS\

(b) fl) djsa fd yklfi;js dk vkSj ik'ks dk ewY; lwpdkad larq"V djrk gS%

(i) le; mRØkE;rk ijh{k.k( (ii) vo;o mRØkE;rk ijh{k.k

flQZ vkSj flQZ vxj nksuksa cjkcj gSA
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11- fQ'kj dk vkn'kZ] lwpdkad D;k gS\ n'kkZ,a fd ;g le; mRØkE;rk ijh{k.k
dks larq"V djrk gS ijUrq ^pØh; ijh{k.k* dks ughaA n'kkZ,a fd vxj dhersa
c<+ jgh gSa] ik'ks dk ewY; lwpdkad lkekU;r% ewY; of̀) dks de vk¡drh gS
vkSj yklfi;js dk ewY; lwpdkad bls vf/kd c<+k&p<+k nsrh gSA

12- le; mRØkE;rk vkSj vo;o mRØkE;rk ijh{k.k D;k gSa\ muds mi;ksx dk
o.kZu djsaA

ijh{k.k djsa fd D;k okWY'k }kjk fn;k x, lwpdkad ds vuqlkj

I = ewY; lwpdkad 100
100

101 





qqp

qqp

le; mRØkE;rk ijh{k.k dks larq"V djrk gSA

13- lkekU; ladsrk{kjksa ds lkFk ek'kZy&,toFkZ lwpdkad ifjHkkf"kr gS %

100
)(

)(

100

101 




qqp

qqp

vkSj fQ'kj dk vkn'kZ lwpdkad ifjHkkf"kr gS 100
10

11

00

01 









qp

qp

qp

qp

n'kkZ,a dkSu ijh{k.k bu lw=ksa ls larq"V gksrh gSaA

14- lwpdkad fl)kUr esa vo;o vkSj le;&mRØkE;rk ijh{k.k D;k gSa\ D;k vki
bu xq.kksa dks lwpdkadksa ds fy, vko';d okafNrrk fopkj djrs gSaA

fuEufyf[kr lwpdkadksa dh tk¡p mi;qZDr nksuksa xq.kksa dh mifLFkfr ;k
vuqifLFkfr ds fy, djsaA

(i)
01

11100
pp

pq




 (ii) 













0100

1110100
pqpq

pqpq

tgk¡ p vkSj q] lkekU; rkSj ij Øe'k% ewY; vkSj ifjek.k |ksfrr djrs gSaA

15- rdZ nsrs gq, crk,a] D;k fuEufyf[kr oDrO; lgh gSa ;k xyr %

lwpdkad dk vo;o mRØkE;rk ijh{k.k gS %
11

11
0101 qp

qpQP





16- layXu lead ls pkyw o"kZ vkSj vk/kkj o"kZ ds fy, lwpdkad Kkr djsa ,d
nwljs ij vk/kkfjr vkSj n'kkZ,a fd xq.kksÙkj ek/; bUgsa mRØe.kh; cuk nsrh gSa
lekUrj ek/; ughaA

oLrq ewY;
vk/kkj o"kZ pkyw o"kZ

A
B

25
30

55
45
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17- fuEufyf[kr lead ds vk/kkj ij fQ'kj dk lwpdkad dh x.kuk djsa%&

oLrq vk/kkj o"kZ pkyw o"kZ

ewY;
¼00* #- esa½

[kpZ
¼*00 #- esa½

ewY;
¼*00 #- esa½

[kpZ
¼*00 #- esa½

A
B
C
D

5
1
4
2

25
10
16
40

10
2
8
5

60
24
40
75

mi;qZDr lwpdkad ds fy, vo;o mRØkE;rk ijh{k.k dk Hkh iz;ksx djsaA

18- uhps fn, x, lead ls] fQ'kj dk vkn'kZ lwpdkad fufeZr djsa vkSj lR;kfir
djsa fd D;k ;g le; mRØkE;rk ijh{k.k dks larq"V djrk gS %

oLrq ewY;@bdkbZ ¼#- esa½ bdkbZ;ksa dh la[;k

vk/kkj o"kZ pkyw o"kZ vk/kkj o"kZ pkyw o"kZ

A
B
C
D
E

2
4
5
10
15

4
4
7
12
20

10
5
10
12
15

12
8

15
10
10

19- fuEufyf[kr lead dk bLrseky dj ;g n'kkZ,a fd fQ'kj dk vkn'kZ
lwpdkad nksuksa le; mRØkE;rk vkSj vo;o mRØkE;rk ijh{k.kksa dks larq"V
djrk gSA

oLrq vk/kkj o"kZ pkyw o"kZ

ewY; ifjek.k ewY; ifjek.k

A
B
C

6
2
4

50
100
60

10
2
6

60
120
60

20- fuEufyf[kr ewY; gSa %

470530
505425

1011

0100




qpqp
qpqp

n'kkZ,a fd fQ'kj dh fof/k] ik'ks vkSj ek'kZy dh fof/k ;k rks le; mRØkE;rk
ijh{k.k vkSj vo;o mRØkE;rk ijh{k.k dks larq"V djrk gS ;k nksuksa dks
larq"V ugha djrk gS ;k muesa ls ,dA

21- le; mRØkE;rk ijh{k.k] vo;o mRØkE;rk ijh{k.k vkSj pØh; ijh{k.k ls
vki D;k le>rs gSaA lw=ksa dh lwph nsaA tks bu ijh{k.kksa dks Øe'k% larq"V
djrh gSA



lwpdkad funsZ'kkad

497

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

iz'uekyk&8-3
1- (a) J̀a[kyk vk/kkj lwpdkad D;k gS\ os dSls fufeZr gksrs gSa\ mudk D;k

mi;ksx gSa\

(b) J̀a[kyk ?kkrkadksa dk fLFkj vk/kkj ?kkrkadksa ij D;k ykHk gSa] foospuk djsaA
mudh lhekvksa dks Hkh crkosaA

(c) fLFkj vk/kkj ?kkrkad vkSj J̀a[kyk vk/kkj ?kkrkad ds chp varj Li"V djsaA
J̀a[kyk vk/kkj ?kkrkad dks fLFkj vk/kkj ?kkrkad esa :ikarfjr djus dk
lw= fy[ksaA

2- (a) ^fu;r* vkSj ^J̀a[kyk* vk/kkj ?kkrkadksa ds chp varj Li"V djsaA ,d
mi;qDr n"̀Vkar ls varj n'kkZ,aA

(b) fu;r vk/kkj vkSj J̀a[kyk vk/kkj lwpdkadksa ds chp varj Li"V djsaA

(c) lwpdkad fufeZr djus dh fLFkj vk/kkj fof/k vkSj J̀a[kyk vk/kkj fof/k
dk la{ksi esa o.kZu djsaA bu nksuksa fof/k;ksa ds ykHkksa vkSj gkfu;ksa dh vksj
/;ku vkÑ"V djsaA

3- uhps nh xbZ fLFkj vk/kkj lwpdkadksa ls] J̀a[kyk vk/kkj lwpdkad Kkr djsa %

o"kZ % 1996 1997 1998 1999 2000 2001

lwpdkad % 200 220 240 250 280 300

4- fuEufyf[kr lwpdkadksa dh Jsf.k;ksa dks J̀a[kyk vk/kkj ?kkrkadksa esa :ikarfjr
djsa %

o"kZ % 1990 1991 1992 1993 1994 1995 1996 1997

lwpdkad
¼vk/kkj 1990½

% 100 110 125 133 149 139 159 65

5- fuEufyf[kr J̀a[kyk ewY;kuqikrksa dks ewY;kuqikrksa esa :ikarfjr djsa] 1995 dks
vk/kkj o"kZ ysdj %

o"kZ % 1995 1996 1997 1998 1999 2000

J̀a[kyk ewY;kuqikr % 120 150 180 225 270 324

6- uhps fn, x, fLFkj vk/kkj lwpdkadksa ls J̀a[kyk vk/kkj lwpdkad izkIr djsa

o"kZ % 1993 1994 1995 1996 1997 1998

lwpdkad % 150 180 120 120 80 96

7- uhps fn, x, J̀a[kyk vk/kkj lwpdkad ls] fLFkj vk/kkj lwpdkad rS;kj djsa%

o"kZ % 1994 1995 1996 1997 1998

lwpdkad % 90 180 115 120 130
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8- uhps fn, x, J̀a[kyk vk/kkj lwpdkad ls] fLFkj vk/kkj lwpdkad rS;kj djsa %

o"kZ % 1991 1992 1993 1994 1995

lwpdkad % 110 160 140 100 150

9- uhps fn, x, J̀a[kyk vk/kkj lwpdkadksa ls fLFkj vk/kkj lwpdkad rS;kj djsaA

o"kZ % 1991 1992 1993 1994 1995

lwpdkad % 92 102 140 100 150

10- rhu oLrqvksa dh fuEufyf[kr okf"kZd vkSlr ewY;ksa ls tks #i;s izfr bdkbZ esa
nh xbZ gSa] J̀a[kyk lwpdkad Kkr djsa] 1997 ij vk/kkfjr %

oLrq,¡ 1997 1998 1999 2000 2001

X
Y
Z

8
10
6

10
12
9

12
15
12

15
18
15

12
20
18

11- lHkh eky dks cjkcj Hkkj iznku fd, tkrs gSa ifjdYiuk dj] J̀a[kyk vk/kkj
lwpdkad ifjdfyr djsa 1996 ls 2000 o"kZ ds fy, fuEufyf[kr ewY;kuqikr
ds vk/kkj ij %

ewY;kuqikr
100 

 
 
 

pkyw  o"k Z dk ewY;
fiNy s o"k Z dk eYw ;

eky A eky B eky C eky D eky E

1996
1997
1998
1999
2000

100
90
89

112
122

100
125
61

200
66

100
134
60
80

150

100
118
115
93
86

100
133
125
140
86

12- fuEufyf[kr lead ls J̀a[kyk vk/kkj lwpdkad ifjdfyr djsa %

#- esa ewY;

ensa 1986 1987 1988 1989 1990

A
B
C

5
3
2

8
6
3

10
8
5

12
10
7

15
12

10-5
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13- fuEufyf[kr lead ls J̀a[kyk vk/kkj lwpdkad ifjdfyr djsa %

ewY; #- esa

oLrq,¡ 1991 1992 1993 1994 1995

A
B
C
D

2
3
4
5

3
6
12
7

4
9

20
18

2
4
8
11

7
3

16
22

14- uhps fn, x, lead ls J̀a[kyk vk/kkj lwpdkad ifjdfyr djsa%&

o"kZ oLrqvksa dk ewY; ¼#- esa½

A B C D E

1996
1997
1998
1999
2000

10
12
11
14
15

20
22
25
28
23

12
14
18
10
9

40
45
49
43
42

100
110
106
102
101

iz'uekyk&8-4
1- ^vk/kkj ifjorZu* D;k gS\ lwpdkadksa ds vk/kkj dks ifjofrZr djuk D;ksa

vko';d gks tkrk gS\ lwpdkadksa ds vk/kkj ds ifjorZu dk ,d mnkgj.k nsaA

2- mnkgj.kksa ds lkFk o.kZu djsa] lwpdkadksa esa ifjorZu vkSj f'kjksca/ku dh
rduhdA

3- fuEufyf[kr lwpdkad gSa ¼vk/kkj 1985 = 100½

o"kZ % 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

lwpdkad % 100 120 122 116 120 120 137 136 149 156 137

vk/kkj dks 1990 esa ifjofrZr djsa vkSj lwpdkadksa dks iqu% tksM+saA

4- fuEufyf[kr lwpdkad gSa fdlh oLrq ds Fkksd ewY;ksa dk 1992 ij vk/kkfjr %

o"kZ % 1992 1993 1994 1995 1996

lwpdkad % 100 108 120 150 210

vk/kkj dks 1994 esa ifjofrZr djsa vkSj u;k lwpdkad izkIr djsaA

5- fuEufyf[kr lwpdkadksa dh Jsf.k;ksa esa vk/kkj dks 1990 ls 1993 esa ifjofrZr
djsaA

o"kZ % 1990 1991 1992 1993 1994 1995 1996 1997
lwpdkad % 100 105 110 125 135 180 195 205
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6- nks leqPp;ksa ds fy, ?kkrkad uhps fn, x, gSa 1985 vk/kkj ds lkFk vkSj
nwljk 1992 vk/kkj ds lkFk %

(a) o"kZ lwpdkad (b) o"kZ lwpdkad
1985
1986
1987
1988
1989
1990
1991
1992

100
115
122
150
200
220
240
250

1992
1993
1994
1995
1996
1997
1998
1999

100
105
118
98

102
105
120
125

lwpdkad (a) 1985 vk/kkj o"kZ ds lkFk 1992 esa fofPNUu dh xbZA ;g
bfPNr gS nwljk lwpdkad (b) dks f'kjkscU/k djuk vk/kkj 1992 ds lkFk
igys lwpdkad dks fujarjrk ds vfHkizk; lsA ;g dSls fd;k tk,xk rkfd
la;qDr Js.kh dk mHk;fu"B vk/kkj gS 1985 dk\

7- uhps nks leqPp;ksa ds ?kkrkad fn, x, gSaA fjdkMks ± dh fujarjrk ds mís'; ls]
vkils okafNr gS ,d la;qDr Js.kh dk fuekZ.k djuk o"kZ 1883 dks vk/kkj
ysdj %

o"kZ izFke
leqPp;&ewY;kuqikr

f}rh; leqPp;&J`a[kyk
ewY;kuqikr

1980
1981
1982
1983
1984
1985
1986
1987

100
120
125
150

100
120
95
105

8- uhps fy, x, nks Jsf.k;ksa ds lwpdkadksa dks la;qDr djsa ,d ubZ Js.kh izkIr
djus ds fy, (i) 1963 = 100 (ii) 1960 = 100 ds lkFk vius ifjdyuksa ds
fy, ifjdYiukvksa dk o.kZu djsaA

Fkksd ewY; ?kkrkad

o"kZ iqjkuh J`a[kyk
1958 = 100

la'kksf/kr Js.kh
1963 = 100

1960
1961
1962
1963
1964
1965

111
113
115
119
134
&

&
&
&

100
112
122
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9- uhps lwpdkadksa ds nks leqPp; fn, x, gSa& ,d 1985 vk/kkj ds lkFk vkSj
nwljk 1998 vk/kkj ds lkFkA

o"kZ lwpdkad ¼iqjkuk½ lwpdkad ¼u;k½

1985

1986

1987

1988

1989

1990

1991

1992

100

103

108

110 100

104

112

110

115

ubZ J̀a[kyk dk f'kjkscU/k iqjkuh Js.kh ls djsaA

10- uhps nks lwpdkadksa dh Js.kh nh xbZ gS] mUgsa f'kjkscfU/kr djsa vk/kkj 1974 =
100 ij

o"kZ % 1970 1971 1972 1973 1974 1975

LVhy ds fy, iqjkuk
ewY; ?kkrkad ¼vk/kkj
1965 = 100½

% 141-5 163-7 158-2 156-8 157-1

u;k ewY; ?kkrkad
¼vk/kkj 1974 = 100½

% 99-8 100-0 102-3

11- fdlh m|ksx esa ,d izfr"Bku ds ?kkrkadksa dk miknku VqdM+s tks pquh gqbZ
miknkuksa ds Hkkj ij vk/kkfjr gSa vk/kkj o"kZ esa miHkksDrk ifjek.k lsA
ewY; ?kkrkad Js.kh 1980 ij vk/kkfjr =100 vkSj 1990 ls 1995 o"kZ ds
fy, fuEu gS %

1990 1991 1992 1993 1994 1995

120-3 122-1 126-4 125-2 127-0 131-6

1995 esa] ?kkrkad iwjh rjg la'kksf/kr dj fn;k x;k iz;qDr miknku ds izdkj
esa ifjorZu dk laKku ysdjA u;k ?kkrkad vk/kkfjr 1995 = 100 ij]
fuEufyf[kr ewY;ksa dks n'kkZrk gS %

1995 1996 1997

100 106-3 109-4
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(i) u, ?kkrkad dks iqjkus ds f'kjkscaf/kr djsa] i.e., ^vkxs* f'kjkscaf/kr

(ii) iqjkus ?kkrkad dks u, ds f'kjkscfU/kr djsa i.e., ^ihNs* f'kjkscaf/kr

12-(a) D;k vFkZ yxk;k tkrk gS (i) vk/kkj ifjorZu (ii) f'kjkscU/ku vkSj
viLQhfr lwpdkadksa dk ls\ o.kZu djsa vkSj n"̀Vkar nsaA

(b) vki lwpdkadksa ds viLQhfr ls D;k le>rs gSa\ lwpdkadksa ds viLQhfr
dh D;k t:jr gS\ vki vius mÙkj dk o.kZu ,d mnkgj.k dh
lgk;rk ls djsaA

13-(a) dSls lwpdkad iz;qDr gksrk gS eqæk dh Ø; 'kfDr dks ekius esaA

(b) vki lwpdkadksa ds viLQhfr ls D;k le>rs gSa\ vius mÙkj dk
o.kZu ,d mnkgj.k dh lgk;rk ls djsaA

14- lead layXu rkfydk esa nh xbZ gS %

o"kZ lkIrkfgd gkFk esa feyk] osru
¼etnwjh½ *00 ¼#-½

miHkksDrk
ewY; ?kkrkad

1993 109.50 112.8

1994 112.20 118.2

1995 116.40 127.4

1996 125.08 138.2

1997 135.40 143.5

1998 138.10 149.8

(i) izR;sd o"kZ ds fy, okLrfod vkSlr etnwjh D;k Fkh\

(ii) fdl o"kZ deZpkfj;ksa dks lcls vf/kd Ø; 'kfDr Fkh\

(iii)o"kZ 1998 ds fy, lkIrkfgd etnwjh esa fdruk izfr'kr of̀) okafNr gS
¼vxj dksbZ½ leku Ø; 'kfDr izca/k djus esa tks deZpkfj;ksa us vuqHko
fd;k Fkk tc mudk mPpre okLrfod etnwjh FkhA

15- ek/; ekfld osru (x) vkSj thou fuokZg lwpdkad (y) o"kZ 1990 ls 1995
uhps fn, x, gSa %

o"kZ % 1990 1991 1992 1993 1994 1995

#i;s x % 360 400 480 520 550 590

y % 100 104 115 160 210 260

fdl o"kZ esa okLrfod vk; Fkh (i) mPpre (ii) fuEure\

16- uhps dh rkfydk vkS|ksfxd dkexkjksa ds lewg dk vkSlr etnwjh izR;sd
fnu #i;s esa n'kkZrh gS o"kZ 1960 ls 1971 ds njE;kuA bu o"kks ± ds fy,
miHkksDrk ewY; ?kkrkad vk/kkj ¼1960 = 100½ ds lkFk Hkh n'kkZbZ xbZ gSA
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(a) dkexkjksa ds okLrfod etnwjh dk fu/kkZj.k 1960&1971 ds nkSjku djsa
muds 1960 ds etnwjh dh rqyuk esaA

o"kZ % 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

dkexkjksa
dh vkSlr
etnwjh

% 1-19 1-33 1-44 1-57 1-75 1-84 1-89 1-94 1-97 2-13 2-28 2-45

miHkksDrk ewY; ?kkrkad 100 107.6 106.6 107.6 116.2 118.8 119.8
120.2 119.9 121.7 1259

(b) 1971 ds fy, #i;s dh Ø; 'kfDr dk fu/kkZj.k 1960 dh rqyuk esa
djsaA bl ifj.kke dh D;k lkFkZdrk gS\

17- fuEufyf[kr lead yksxksa dh vk; vkSj lkekU; ewY; lwpdkad fdlh {ks= ls
lacaf/kr gSaA ifjdfyr djsa&

(i) okLrfod vk;] vkSj

(ii) okLrfod vk; dk lwpdkad 1983 vk/kkj o"kZ ds lkFk

o"kZ % 1983 1984 1985 1986 1987 1988 1989

vk; ¼*00 #- esa½ % 800 819 825 876 920 938 924

lkekU; ewY;
lwpdkad

% 100 105 110 120 125 140 140

18- uhps fn;k x;k lead 1975&80 ds fy, ,d QSDVjh ds vdq'ky Jfedksa
dk vkSlr etnwjh #i;s esa izfr ?kaVk gSA bu o"kks ± ds fy, miHkksDrk ewY;
lwpdkad Hkh n'kkZbZ xbZ gSa ¼1975 dks vk/kkj o"kZ ysdj½

Jfedksa ds okLrfod etnwjh dk fu/kkZj.k djsa vkSj #i;s ds Ø; 'kfDr dk
fu/kkZj.k 1980 esa 1975 dh rqyuk esa djsaA

o"kZ % 1975 1976 1977 1978 1979 1980

miHkksDrk ewY; ?kkrkad % 100 120-2 121-7 125-9 129-3 140

vkSlr etnwjh ¼#- esa½ % 1-2 1-9 2-2 2-3 2-4 3-1

19- ,d vesfjdu daiuh ds deZpkfj;ksa us fuEufyf[kr lead dks izLrqr fd;k gS
viuh ekU;rk ds leFkZu esa fd os osru lek;kstu ds gdnkj gSaA lewg dk
vkSlr lkIrkfgd gky esa feyus okyk osru n'kkZ;k x;k gS MkWyj esa

o"kZ % 1983 1984 1985 1986

osru % 240 250 260 280

?kkrkad % 120 150 160 200
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(i) okLrfod osruksa dh x.kuk djsaA

(ii) 1986 esa t:jh osru dh jkf'k dh x.kuk djsa Ø; 'kfDr izca/k djus ds
fy, tks 1983 esa muds }kjk vuqHko fd;k x;kA

20- fuEufyf[kr lead ,d f'k{kd dk okf"kZd vk; nsrk gS vkSj ewY; dk
lkekU; ?kkrkad 1990 ls 1997 ds njE;kuA lwpdkad rS;kj djsa f'k{kd ds
okLrfod vk; esa ifjorZu dks n'kkZus ds fy, vkSj ewY; of̀) ij leh{kk
izLrqr djsaA

o"kZ % 1990 1991 1992 1993 1994 1995 1996 1997

vk; % 4]000 4]400 4]800 5]200 5]600 6]000 6]400 6]800

?kkrkad % 100 130 160 220 270 330 400 490

iz'uekyk&8-5
1-(a) thou fuokZg lwpdkad D;k gSa\ ;g fdl pht dks ekirh gS\ la{ksi esa

blds mi;ksx vkSj lhekvksa ij fopkj&foe'kZ djsaA

(b) vki thou fuokZg lwpdkadksa ls D;k le>rs gSa\ muds fuekZ.k ds fofHkUu
pj.kksa dk la{ksi esa o.kZu djsaA

(c) ^^thou fuokZg lwpdkad vko';d :i ls ,d miHkksDrk ewY; lwpdkad
gSaA** fopkj&foe'kZ djsaA blds fuekZ.k esa vUrZosf'kr egRoiw.kZ pj.kksa dk
o.kZu djsaA blds mi;ksx D;k gSa\

2- os fcanq D;k gSa tks /;ku esa fy, tkrs gSa vk/kkj o"kZ dks pquus esa vkSj ewY;
lwpdkadksa ds Hkkjksa ds vk;kstu dks fu/kkZfjr djus esa\

3- miHkksDrk ewY; lwpdkadksa ds fuekZ.k dh fof/k dk foLrkj ls ys[kk izLrqr djsaA
ml lw= dh O;k[;k djsa ftldks vki bl laca/k esa iz;qDr djsaxsA

4- lwpdkad D;k gS\ lkekU; /kkjkvksa dk o.kZu djsa ftl ij vki vkxs c<+saxs ewY;
lwpdkad ds fuekZ.k esa QSDVjh dkexkjksa ds fy, ,d vkS|ksfxd {ks= esaA

5- miHkksDrk ewY; ?kkrkad ds fuekZ.k dh fof/k dSls Fkksd ewY; ?kkrkad ls fHkUu
gksrh gS\ ,d n"̀Vkar nsdj bldk o.kZu djsaA

6- lwpdkad dSls fufeZr gksrh gS\ vk/kkj o"kZ ds pquko ds egRo dh foospuk djsa
vkSj Hkkjksa ds pquko dk thou fuokZg lwpdkad ds fuekZ.k esaA

7- (a) lwpdkadksa ds mi;ksx vkSj lhekvksa dk o.kZu djsaA

(b) ^lwpdkad* D;k gS\ lwpdkad dh lkFkZdrk dk o.kZu djsaA

(c) mu {ks=ksa dh ppkZ djsa ftuesa lwpdkad mi;ksxh gSa mudh lhekvksa ds
ckotwnA
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8- fuEufyf[kr lead ds fy, thou fuokZg ?kkrkad Kkr djsa %

lewg lewg ?kkrkad Hkkj

Hkkstu
oL=
fdjk;k
b±/ku vkSj izdk'k
fofo/k

180
150
100
110
80

140
42
49
56
63

9- fdlh thou fuokZg lwpdkad ds fuekZ.k esa] fuEufyf[kr lewg lwpdkad ik,
x,A thou fuokZg lwpdkad ifjdfyr djsa iz;qDr djds %

(i) Hkkfjr lekUrj ek/;( vkSj (ii) Hkkfjr xq.kksÙkj ek/; %

lewg lwpdkad Hkkj

Hkkstu
b±/ku vkSj izdk'k
oL=
edku fdjk;k
fofo/k

352
200
230
160
190

48
10
8
12
15

10- fdlh laLFkku ds deZpkfj;ksa dk vkSlr osru fiNys nl o"kks± esa frxquk gks
tkrh gSA blfy,] bl vof/k esa mudk thou Lrj rhu xq.kk c<+ xbZ gSA
D;k vki lger gS\ o.kZu djsaA

11- ,d dkexkj us 1990 esa 900 #- izfr eghuk dek;kA 1990 vkSj 1993 ds chp
thou fuokZg lwpdkad 70% c<+ x;kA fdruk vfrfjDr vk; 1993 esa ,d
dkexkj us dek;k rkfd og 1990 ds leku ifjek.k [kjhn ldsa\

12- fdlh vof/k ds njE;ku thou fuokZg lwpdkad 110 ls c<+dj 200 gks
tkrh gS vkSj osru dkexkj dk 325 #- ls c<+dj 550 #- gks tkrk gSA D;k
dkexkj okLrfod ykHk ikrk gS] vkSj ,slk vxj] rks okLrfod Øeksa esa
fdruk\

13- fuEufyf[kr lwpuk dkexkjksa ls lacaf/kr ,d vkS|ksfxd 'kgj esa nh tkrh gS %

miHkksDrk lkefxz;k¡ miHkksDrk
ewY; ?kkrkad

2000 esa
1990 = 100

[kpZ dk
lekuqikr
enksa ij

(i)
(ii)
(iii)
(iv)
(v)

Hkkstu] ihuk vkSj rackdw
oL=
b±/ku vkSj izdk'k
edku
fofo/k

225
175
155
250
150

52%
8%

10%
14%
16%
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1990 esa izfr ekg vkSlr osru 2000 #- FkkA 2000 esa izfr ekg izfr
deZpkjh vkSlr osru D;k gksuk pkfg, rkfd dkexkjksa dk thou Lrj 1990
ds Lrj ls uhps ugha fxjs\

14- layXu rkfydk fofHkUu lewgksa dk thou fuokZg lwpdkad muds Øekuqlkj
Hkkjksa ds lkFk 1992 ¼vk/kkj o"kZ 1982½ ds fy, nsrh gSA iw.kZ thou fuokZg
lwpdkad ifjdfyr djsaA

lewg thou
fuokZg ?kkrkad

Hkkj

Hkkstu 525 40
oL= 325 16
b±/ku vkSj izdk'k 240 15
fdjk;k 180 20
fofo/k 200 9

fe- cksl 1982 esa 550 #- osru ikrk gSA fu/kkZfjr djsa fd mls osru ds :i
esa 1992 esa fdruk osru ikuk pkfg, 1982 ds leku thou Lrj dk;e
j[kus ds fy,A

15-layXu rkfydk esa fn;k x;k lwpuk ,d vkS|ksfxd 'kgj ds dkexkjksa ls
lacaf/kr gS% lEiw.kZ thou fuokZg lwpdkad dks ifjdfyr djsaA

vkSlr osru izfr ekg 1990 esa 1400 #- FkkA D;k vkSlr osru izfr ekg
1993 esa gksuk pkfg, ml 'kgj esa] rkfd dkexkjksa dk thou Lrj 1990
Lrj ds uhps ugha fxjsA

miHkksDrk lkexzh miHkksDrk ewY; ?kkrkad 1993
esa ¼vk/kkj

o"kZ 1990 = 100½

enksa ij [kpZ dk
lekuqikr

Hkkstu 220 50%
oL= 150 10%
izdk'k 140 10%
edku 240 15%
fofo/k 200 15%

16- uhps thou fuokZg fo'ys"k.k dk va'kr% u"V fjdkMZ ls viw.kZ lwpuk
izkIr fd;k x;k %

lewg lewg ?kkrkad dqy [kpZ dk %
Hkkstu
oL=
edku
b±/ku vkSj fo|qr
fofo/k

130
140
105
120
130

60
miyC/k ugha

20
5

miyC/k ugha
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thou fuokZg ?kkrkad Hkkj ds :i esa dqy [kpZ dk 127.9% ik;k x;kA
iz;qDr Hkkjksa dks izkDdfyr djsa oL=ksa vkSj fofo/k ds fy,A

17- ,d O;fDr dh ekfld vk; 10]500 #- gSA ;g fn;k x;k gS fd ,d [kkl
eghus ds fy, thou fuokZg ?kkrkad 136 gSA ml O;fDr }kjk [kpZ dh xbZ jkf'k
Kkr djsa %

en [kpZ ¼#-½ ?kkrkad

Hkkstu
fdjk;k
oL=
b±/ku vkSj {kerk
fofo/k

\
1470
\

1680
1890

180
100
150
110
80

(i) Hkkstu ij( vkSj

(ii) oL= ij

18- vgenkckn 'kgj esa ,d VsDlVkby dkexkj 750 #0 izfrekg dekrk gSA
tuojh 1986 ds fy, thou ewY; ?kkrkad fn;k x;k gS 160 fuEufyf[kr
lead dk iz;ksx dj] jkf'k Kkr djsa og [kpZ djrk gS (i) Hkkstu vkSj
(ii) fdjk;k ijA

lewg [kpZ ¼#-½ lewg ?kkrkad

(i) Hkkstu
(ii) oL=
(iii) fdjk;k
(iv) b±/ku vkSj izdk'k
(v) fofo/k

\
125
2

100
75

190
181
140
118
101

19- thou fuokZg ?kkrkad dks ifjdfyr djus ds fy, fuEufyf[kr Hkkj iz;qDr

gksrs gSa % Hkkstu ,
2

1
8 fdjk;k 2] oL= ,

2

1
2 b±/ku vkSj izdk'k 1 ( fofo/k

11 ,d lead ds fy, lwpdkad ifjdfyr djsa tc izfr'kr of̀) ewY;ksa esa
fofHkUu enksa dk tqykbZ 1998 = 100 ds ewY;ksa ij Øe'k% 31] 57] 90] 75
vkSj 88 FksA

20- fdlh thou fuokZg lwpdkadksa ds ifjdyu esa] fuEufyf[kr Hkkj iz;qDr gq,A
Hkkstu 15] oL= 3] fdjk;k 4] b±/ku vkSj izdk'k 2] fofo/k 1A ,d lead ds
fy, lwpdkad ifjdfyr djsa tc vkSlr izfr'kr of̀) enksa ds ewY; esa
fofHkUu lewgksa esa vk/kkj o"kZ ij Øe'k% 32] 54] 47] 78 vkSj 58 FksA

eku ysa fd ,d fctusl ,DtqD;qfVo vk/kkj o"kZ esa 2]050 #0 dek jgk FkkA
pkyw vof/k esa mldk osru D;k gksuk pkfg, vxj mldk thou Lrj leku
jguk gS\
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21- fdlh frfFk ij] ea=ky; dk [kqnjk ewY; ?kkrkad 204-6 FkkA ewY; esa izfr'kr
of̀) fdlh vk/kkj o"kZ ij Fks % fdjk;k vkSj njsa 65] oL= 220] b±/ku vkSj
izdk'k 110] fofo/k 125 Hkkstu lewg esa izfr'kr of̀) D;k Fkh\ fn;k x;k gS
fofHkUu enksa dk lewg esa Hkkj fuEu Fks %
Hkkstu 60] fdjk;k vkSj njsa 16] oL= 12] b±/ku vkSj izdk'k 8] fofo/k 4

22- fuEufyf[kr vkB lewgksa dk ikfjokfjd [kpZ dk vkisf{kd egRo ik;k x;k
Hkkstu&348] fdjk;k 88] oL= 97] b±/ku vkSj izdk'k 65] ?kjsyw LFkk;h
lkeku 71] fofo/k lkeku 35] lsok,a 79] ihuk vkSj rackdw 217A laxr
izfr'kr ewY; esa of̀) vDVwcj 1975 ds fy, fuEufyf[kr ewY; fn;k& 25] 1]
22] 18] 14] 13] \ vkSj 4A lewg esa izfr'kr of̀) ifjdfyr djsa& lsok,a]
vxj iwjs lewg ds fy, izfr'kr of̀) 15-278 gSA

23- dqN fn, x, lead ls] ik¡p enksa ij vk/kkfjr [kqnjk ewY; ?kkrkad viz.,
Hkkstu] fdjk;k vkSj njsa] b±/ku vkSj izdk'k] oL= vkSj fofo/k ifjdfyr fd;k
x;k 205 ewY;ksa esa izfr'kr of̀) vk/kkj o"kZ ij uhps fn;k x;k gS %
fdjk;k vkSj njsa 60] oL= 210 ( b±/ku vkSj izdk'k 120] fofo/k 130 Hkkstu
lewg esa izfr'kr of̀) ifjdfyr djsa] fofHkUu enksa dk Hkkj fuEu gSa %

Hkkstu 60] fdjk;k vkSj njsa 16] b±/ku vkSj izdk'k 8] oL= 12] fofo/k 4]
lHkh ensa 100-

24- fuEufyf[kr lead ls thou fuokZg lwpdkad ifjdfyr djsa %

lewg@oLrq,¡ Hkkj (W) lewg@oLrq lwpdkad (I)

Hkkstu
oL=
b±/ku] bR;kfn
edku fdjk;k
fofo/k

71
3
9
7

10

370
423
469
110
279

25- lewg ?kkrkad vkSj laxr Hkkj dkexkj oxZ ds fy, ,d vkS|ksfxd 'kgj dk
thou fuokZg lwpdkad 1996 vkSj 2000 o"kks± ds fy, uhps fn;k x;k gS %

lewg Hkkj lewg ?kkrkad

1996 2000

Hkkstu
oL=
b±/ku] bR;kfn
edku fdjk;k
fofo/k

71
3
9
7
10

370
423
469
110
279

380
504
336
116
283

(a) nks o"kks ± 1996 vkSj 2000 ds fy, thou fuokZg ?kkrkadksa dks ifjdfyr
djsaA
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(b) vxj ,d dkexkj 1996 esa 3000 #0 izfr ekg ik jgk Fkk] D;k vki
lksprs gSa fd mls dqN vfrfjDr HkÙkk fn;k tkuk pkfg, rkfd og
1996 ds thou Lrj dks dk;e j[k lds\ vxj gk¡] rks U;wure jkf'k
D;k gksuh pkfg, bl vfrfjDr HkÙkk dk\

26- mRikn A vkSj B esa nks fHkUu lekuqikrksa esa Je vkSj iw¡th iz;qDr dh tkrh
gS] ijUrq nksuksa mRiknksa ds fy, buiqV ¼vo;oksa½ dh dher cjkcj gSaA layXu
rkfydk esa fn, x, lwpuk ds vk/kkj ij] 2000 o"kZ ds fy, Je vkSj iw¡th
ds fy, vyx ewY; ?kkrkad rS;kj djsaA

mRikn A mRikn B

Je ds fy, Hkkj
iw¡th ds fy, Hkkj

60
40

70
30

2000 ds fy, mRikn ewY; dk ?kkrkad

¼vk/kkj o"kZ 1990 = 100½ 340 330

27- fdlh 'kgj esa ¼Hkkjr½ e/;e foÙk ifjokjksa ds ctV ds vUos"k.k ls
fuEufyf[kr lwpuk,a feyha %

[kpZ Hkkstu b±/ku diM+s fdjk;k fofo/k

35% 10% 20% 15% 20%

ewY; 1995 ¼#-½
ewY; 1996 ¼#-½

150
145

25
23

75
65

30
30

40
45

1996 dk thou fuokZg lwpdkad D;k gS 1995 dh rqyuk esa\

28- lw= dk iz;ksx djsa ,100
00

10 





pq

pq
I x vkSj 2000 ds fy, miHkksDrk ewY;

lwpdkad Kkr djsa vk/kkj o"kZ 1989 ds lkFk fuEufyf[kr lead dh lgk;rk
lsA bl rjg ls izkIr lwpdkad dh O;k[;k djsaA

en
la[;k

miHkksDrk
ifjek.k 1989 esa

(q0)

ewY; izfr bdkbZ
1989 esa

(p0)

2000 ds ewY;
izfr bdkbZ

(px)
1
2
3
4
5
6

75
16
15
22
13
3

3-4
2-5
7-6
4-5
7-0
2-0

9-6
8-5

12-6
7-5

11-0
4-0
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29- uhps fn, x, ?kkrkad ls 1999 vkSj 2000 ds fy, miHkksDrk ewY; lwpdkad
fufeZr djsa %

o"kZ Hkkstu fdjk;k oL= b±/ku laxhr

1998
1999
2000

100
102
106

100
100
102

100
103
105

100
100
101

100
97
98

fofHkUu lewgksa ds fy, fuEufyf[kr Hkkjksa dh ifjdYiuk djsa %

Hkkstu fdjk;k oL= b±/ku laxhr

60 16 12 8 4

30- vkS|ksfxd mRiknu dk lwpdkad rhu m|ksxksa ds lewg dks vkPNkfnr djrk
gSA ;g lwpdkad le; ds ,d fcanq ls nwljs fcanq ds fy, 106-4 ls 150-2
rd c<+kA O;fDrxr rhu m|ksxksa ds lewg dk lwpdkad] leku vof/k esa]
fuEu izdkj ls ifjofrZr gqvk % [kuu vkSj izLrj [kfu (Mining and
Quarrying) 102-0 ls 144-1( mRiknu 106-5 ls 146-6( fo|qr 110-4 ls
189-9-

O;fDrxr m|ksxksa ds lewg ds fy, Hkkj dks fu/kkZfjr djsaA
31- vxj miHkksDrk ewY; lwpdkad ¼mlh oxZ ds yksxksa dk leku vk/kkj o"kZ ds

lkFk½ fnYyh ds fy, mPprj gS eqEcbZ ls] D;k vko';d :i ls bldk vFkZ
gS fnYyh vf/kd [kphZyh gS ¼bl oxZ ds yksxksa ds fy,½ eqEcbZ dh vis{kkA
vius mÙkj ds leFkZu esa rdZ nsaA

32- ,d fo'ks"k 'kgj ds dkexkj oxZ esa miHkksDrk ewY; lwpdkad] fofHkUu lewgksa
ds enksa ds laxr Hkkj fuEu Fks%

Hkkstu 55] b±/ku 15] oL= 10] fdjk;k 8 vkSj fofo/k 12
vDVwcj 2000 esa] ml 'kgj ds ,d fey }kjk D.A. fu;r fd;k x;k
dkexkjksa ds fy, 182 izfr'kr ftlus Hkkstu vkSj fdjk;k ds ewY;ksa dks
iw.kZr% lek;ksftr dj fn;k ijUrq fdlh nwljs pht dks ughaA mlh 'kgj ds
nwljs fey us D.A. Hkqxrku fd;k 46.5% ftlus b±/ku vkSj fofo/k lewg ds
ewY; of̀) dks lek;ksftr fd;kA ;g KkrO; gS fd Hkkstu esa ewY; of̀)
b±/ku ls nqxquh gS vkSj fofo/k lewg dh nqxquh gS fdjk, lsA

Hkkstu] b±/ku] fdjk;k vkSj fofo/k lewg ds ewY; of̀) dks Kkr djsaA
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8-15 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal vkSj fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta& S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamentals of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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v/;k; 9 lead dk vkjs[kh; fp=e; vkSj
ys[kkfp=h; izn'kZu (Diagrammatic
and Graphic Representation of
Data)

Lakjpuk (Structure)

9-0 ifjp;
9-1 mÌs';
9-2 lead dk vkjs[kh; izn'kZu
9-3 vkjs[k ds izdkj

9-3-1 ,d&foerh; vkjs[k
9-3-2 f}&foerh; vkjs[k
9-3-3 f=&foerh; vkjs[k
9-3-4 nwljs

9-4 lead dk vkys[kh; izn'kZu
9-5 vkòfÙk forj.k dk vkys[k
9-6 n{krk of̀)
9-7 viuh izxfr tk¡fp, iz'uksa ds mÙkj
9-8 lkjka'k
9-9 eq[; 'kCnkoyh

9-10 Lo-ewY;kadu iz'u ,oa vH;kl
9-11 lgk;d ikB~; lkexzh

9-0 ifjp; (Introduction)

oxhZdj.k vkSj lkj.kh;u lkaf[;dh; leadksa dks lkQ lqFkjs laf{kIr] O;ofLFkr
vkSj rqjar le>us ;ksX; vkSj cks/kxE; :i esa iznf'kZr djus ds lk/ku gSaA nwljk
vko';] fo'oluh;] izHkkoksRiknd vkSj vklkuh ls le> esa vkus okyh
lkaf[;dh; lead dk izn'kZu fp=e; vkSj fcUnq js[kh; izn'kZu gSA os vkSj dqN
ugha cfYd T;kferh; vkdkj tSls fcUnqq] js[kk,a] MaMs] oxks±] vk;rksa] ?kuksa (Cubes)
bR;kfn rLohjksa] uD'ks ;k pkVZ gSaA

9-1 mÌs'; (Objectives)

fp=e; vkSj js[kkfp= pk{kq"k ¼n'̀;eku½ lgk;d gSa tks la[;kRed lead ds fn,
leqPp; ¼n'̀;eku½ lgk;d gSa tks la[;kRed lead ds fn, leqPp; ij fogaxe
nf̀"V Mkyrs gSaA os lead dks vklku vkSj vklkuh ls le> vkus ;ksX; :i eas
izLrqr djrs gSaA
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fp=js[kk lkekU;r;k vf/kd vkd"kZd] ck¡?kus okys vkSj vljnkj gksrs gSa
cfuLir la[;kRed lead ds leqPp; lsA os vk¡[kksa ij vf/kd vljdkjd gSa
vkSj fnekx ij vf/kd LFkkbZ izHkko Mkyrs gSa :[ks vkSj :fpghu lkaf[;dh;
vk¡dM+kas dh rqyuk easA

;g vf/kd eksgd gS vkSj lkaf[;dh; vk¡dM+ksa vkSj rF;ksa dks iznf'kZr djus esa
dkQh iz;qDr gksrh gS] T;knkrj izn'kZfu;ksa O;kikj ;k vkS|ksfxd esyksa] lkoZtfud
dk;ZØeksa bR;kfn esaA euq"; ds fnekx esa lqUnj fp=ksa ds fy, izkd̀frd r"̀.kk
vkSj I;kj gksrk gS vkSj euq"; ds fnekx ds bl euksfoKku dk vk/kqfud
foKkiu ,tsfUl;k¡ O;kid :i ls ykHk mBkrh gSa tks vius foKkiuksa dks vkd"kZd
vkSj lqUnj fp=ksa ds :i esa nsrh gSaA bl izdkj fp=e; vkSj js[kkfp=ksa dh
loZO;kih iz;ksT;rk gSA

9-2 lead dk vkjs[kh; izn'kZu (Diagrammatic
Representation of Data)

^vkjs[k* n'̀;eku lgk;d gSa lead dks fp=ksa] T;kferh; js[kkfp=ksa vkSj n.Mksa esa
izLrqr djus ds fy,A os la[;kRed lead ds fo'kky ifjek.k dks la?kfur :i esa
vkd"kZd :i ls iznf'kZr djrs gSaA os lkekU; tu ds ekuliVy ij fpjLFkkbZ
izHkko NksM+rs gSa tks la[;kRed lead esa vf/kd le; nsus esa vfHk:fp ugha j[krs
gSaA os le; dh cpr djrs gSa tks ,sls la[;kRed lead ds v/;;u esa chr
tkrkA os lEiw.kZ lead dks ,dckjxh nf̀"Vxkspj dj nsrs gSaA

vkjs[k flQZ lkekU; tu ds fy, mi;ksxh gS( mudh mi;ksfxrk fo'ks"kKksa ds
fy, lhfer gSA os foLrr̀ lwpuk miyC/k djkus esa foQy gks tkrh gSA os flQZ
lfUudV ewY;ksa dks mn~?kkfVr djrh gSaA os lead dks pj ds ,d [kkl ewY; dh
lhek esa iznf'kZr djrh gSaA os lead ds flQZ nks ;k rhu leqPp;ksa dk ys[kk
j[krh gSaA os vkxs ds xf.krh; fo'ys"k.k ds fy, ugha gksrh gSA dHkh&dHkh] os
xyr vk/kkj js[kk ij vk/kkfjr gksrh gSa vkSj mi;qDr ekiØe ij ughaA os flQZ
fu"d"kZ fudkyus dh ;qfDr gSa ij fo'oluh; ughaA

lko/kkuh cjruk vko';d gS vkjs[k dh ^lajpuk* djrs oDr( ugha rks os
xyr izHkko NksM+rs gSa vkSj Hkzked fu"d"kZ nsrs gSaA os lkQ lqFkjs vkSj vkd"kZd
<ax ls [khaps tkus pkfg,A vkjs[k esa iz;qDr T;kferh; vkdkj ifj'kq) vkSj
lekuqikrh gksuk pkfg;sA vkjs[k dks uk rks cgqr NksVk gksuk pkfg, uk gh cgqr
cM+k vkdkj esaA bldk NksVs esa mi;qDr 'kh"kZd gksuk pkfg;sA vkjs[k esa [khapk
x;k fp= ekiØe ds vuqlkj gksuk pkfg;sA fofHkUu xq.k/keks ± ds fy, fofHkUu jax
iz;qDr gksrh gSa vkjs[k dks vf/kd vkd"kZd cukus ds fy,A
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9-3 vkjs[k ds izdkj (Types of Diagram)

fofHkUu izdkj gSa lead dks vkjs[kh; iznf'kZr djus ds fuEu %

1- ,d&foerh; (One-Dimensional) : js[kk] ljy n.M (Bar),
cgqfo/k n.M] vUrfoZHkDr n.M] vUrfoZHkDr izfr'kr n.M] fopyu
n.M (Deveation Bar), f}&fn'kk n.M (Duo-Directional
Bar), ;qXe n.M (Paired Bar) vkSj foPNsn&n.M (Broken-Bar)

2- f}&foerh; (Two-Dimensional) : vk;rkdkj] oxZ vkSj o`ÙkA

3- f=&foerh; (Three-Dimensional) : ?ku] csyu vkSj CykWdA

4- nwljs (Others) : ekukjs[k (Cartograms), fp=js[k (Pictograms)

9-3-1 ,d&foerh; vkjs[k (One-Dimensional Diagrams)

(i) js[kk vkjs[k (Line Diagrams): ;s vkjs[k mi;qDr gSa tc pj ds ewY;ksa dh
cM+h la[;k gSa muds ewY;ksa esa fopj.krk ds lkFk ,d NksVh lhek esaA ;s mnxz
js[kk ¼;k igys n.M½ dh vkÑfr esa gSaA

mnkgj.k 9-1% fuEu lead dks ,d mi;qDr vkjs[k ls iznf'kZr djsa%

ykHk ¼yk[k #-
esa½ %

5 10 15 20 25 30 35 40 45 50

izfr"Bkuksa dh
la[;k%

35 80 20 30 50 68 90 40 25 10

gy%

Ldsy 1" = 40 izfr"Bku
¼ladsr esa½

izf
r"
B
ku
ksa
d
h
l
a[;

k

ykHk ¼#- esa½

(ii) ljy n.M vkjs[k (Simple Bar Diagrams): ;s vkjs[k O;fDrxr
izs{k.kksa vkSj dky Js.kh ds fy, mi;qDr gSaA n.M ¼eksVh js[kkvksa½ dh ,d:i
pkSM+kbZ gSA ge izR;sd n.M ds fy, vyx jax ;k 'ksM ;k fcUnq bLrseky djrs
gSa lead ds fofHkUu xq.k/keks ± dh igpku djus ds fy,A

mnkgj.k 9-2% fuEu lead ls mnxz ljy n.M vkjs[k [khaps o"kZ 2008 ds
njE;ku y?kq m|ksx bdkbZ dh la[;k ls lacaf/krA
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jkT;% dukZVd rfeyukMq dsjy vka/kz egkjk"Vª ,e-ih- ;w-ih-

m|ksx
bdkbZ;k¡%

55 68 60 40 80 75 85

gy%

fofHkUu jkT;ksa esa y?kq bdkbZ;ksa dks n'kkZrh vkjs[k o"kZ 2008
ds njE;ku ekiØe
¼0 ls 4 [kafMr½

1" = 20 bdkbZ;k¡

d
u
kZV
d r

fe
y
u
kM
q

d
sjy

N
ksV
h
v
k|

ksf
x
d

bd
kb
Z;
ksa
d
h
l
a[
;
k

¼^0
00

*
es
a½

v
ka/
kz

eg
kj
k"
V
ª

e/
;

izn
s'k

jkT;

m
Ùk
j
izn

s'k

uksV% pw¡fd ewY;ksa ds flQZ nwljs Hkkx esa foLr̀r fopj.krk gS]a i.e., 40,000 ls
85,000A 0 ls 40]000 ds chp dh nwjh ^^[kafMr n.M** ls ?kVkbZ tkrh gSA

(iii) cgqfo/k n.M vkjs[k ¼la;qDr n.M vkjs[k½% ;s vkjs[k rc iz;qDr
gksrh gSa tc nks ;k nks ls vf/kd laof̀Ùk dbZ o"kks± ds Åij ,d nwljs ls rqyuk
dh tkrh gSA fofHkUu xq.k/keks ± dh igpku ds fy,] ,d lwph cuk;h tkrh gSA
¼ge varfoZHkDr n.M vkjs[k Hkh iz;qDr dj ldrs gSaA ns[ksa& mnkgj.k 9-4½

mnkgj.k 9-3% twu 2006] 2007 vkSj 2008 esa yh xbZ caxykSj fo'ofo|ky;
ds B.B.M. Nk=ksa dh laf[;dh fo"k; esa ijh{kk ds ifj.kke ds fuEu lead dks
izLrqr djsaA

o"kZ I Class II Class III Class vuqÙkh.kZ

twu 2006 100 300 500 300

twu 2007 120 400 600 280

twu 2008 100 500 700 300
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gy%

caxyksj fo'ofo|ky; ds B.B.M. ijh{kk dk rhu o"kks± dk ifj.kke

I Js.kh II Js.kh III Js.kh vuqÙkh.kZ

2006 2007 2008

(iv) vUrfoZHkDr n.M vkjs[k ¼vo;o n.M vkjs[k½% , vkjs[k iz;qDr
gksrh gS tc nks ;k vf/kd vo;o ,d gh laof̀Ùk esa gksrs gSaA izR;sd n.M vo;o
ds vuqlkj vUrfoZHkDr gksrh gSaA lEiw.kZ n.M pj ds dqy ewY;ksa dks iznf'kZr djrs
gSaA ¼ge cgqfo/k n.M vkjs[k Hkh iz;qDr dj ldrs gSa& ns[ksa mnkgj.k la[;k 9-
3½A

mnkgj.k 9-4% fuEu rkfydk caxyksj fo'ofo|ky; ds ,e-ch-,- Nk=ksa dk
ifj.kke fiNys rhu o"kks± dk n'kkZrh gSA lead dks ,d mi;qDr vkjs[k ls
n'kkZ,aA

o"kZ izFke
Js.kh

f}rh;
Js.kh

r`rh;
Js.kh

vuqÙkh.kZ ;ksx

2006 60 160 260 163 643
2007 70 210 310 150 740

2008 60 260 360 160 840

¼Nk=ksa dh la[;k ^000* esa½

gy% mi;qZDr lead dks lapbZ vadksa esa ifjofrZr fd;k tkuk gS fofHkUu
vo;oksa vkSj muds foHkktu dks n'kkZus ds fy,A

o"kZ izFke Js.kh izFke vkSj
f}rh; Js.kh

izFke] f}-]
r`rh; Js.kh

lHkh
vuqÙkh.kZ

2006 60 220 480 643

2007 70 280 590 740

2008 60 320 680 840
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caxyksj fo'ofo|ky; dk M.B.A. ijh{kk ifj.kke rhu o"kks± ds fy,

I Js.kh II Js.kh III Js.kh vuqÙkh.kZ

2006 2007 2008

(v) varfoHkDr izfr'kr n.M vkjs[k% ;s vkjs[k iz;qDr gksrh gSa pj ds
ewY;ksa dks izfr'kr esa n'kkZus esaA lHkh n.M Å¡pkbZ esa cjkcj fn[krs gSa tks ewY;
100 dks izfr'kr esa n'kkZrs gSaA

mnkgj.k 9-5% fuEu lead dks izfr'kr varfoHkDr n.M vkjs[k ls iznf'kZr
djsa%

izfr midj.k
dher

2006 ¼#-½ 2007 ¼#-½ 2008 ¼#-½

dPpk eky 2,160 2,600 2,700

Je 540 700 810

izR;{k [kps± 600 300 350

dkj[kkuk [kps± 360 200 360

dk;kZy; [kps± 180 200 270

dqy 3,840 4,000 4,490

gy% mi;Zqä lead dks izfr'kr esa ifjofrZr fd;k tkuk gS vkSj rc lapbZ
izfr'krksa esa fofHkUu vo;oksa vkSj muds foHkktu dks n'kkZus ds fy,A

dher ds
vo;o c.f.%%

2006
c.f.%%

2007
c.f.%%

2008

dPpk eky 56.25 56.25 65 65.00 60.13 60.13

Je 14.06 70.31 17.50 82.50 18.04 78.17
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izR;{k [kps± 15.63 85.94 7.50 90.00 7.80 85.97

dkj[kkuk
[kps±

9.38 95.32 5.00 95.00 8.02 93.99

dk;kZy;
[kps±

4.68 100.00 5.00 100.00 6.01 100.00

100.00 100.00 100.00

ladsru% dPpk eky------ 25.56
3840

2160100



dk-[k------- 38.9

3840
360100




Je------ 06.14
3840

540100



dk-[k-------- 68.4

3840
180100




iz-[k------- 63.15
3840

600100



blh rjg 2007 vkSj 2008 ds fy,

midj.k dh dher n'kkZrk vkjs[k

midj.k dh dher

Je

d-ek-

dk-[k-

iz-[k-

dk;kZ-[k-

ekiØe 1 lseh- = 10%

100

90

80

70

60

50

4.68%

9.38%

15.63%

14.06%

56.25%

5%

5%

7.50%

7.50%

65%

6.0%

8.02%

7.80%

18.04%

60.13%

Rs. 3.840 Rs. 4000 Rs. 4490
0

(vi) fopyu n.M (Deviation Bars): ;s vkjs[k iz;qDr gksrh gSa] fofHkUu
ewY;ksa esa dqy fopyu O;Dr djus ds fy,A ?kukRed fopyu 'OX' v{k ds Åij
yh tkrh gSa vkSj _.kkRed fopyu blds uhpsA nks foijhr laof̀Ùk;k¡% ykHk ;k
gkfu] O;kikj dk vuqdwy larqyu ;k O;kikj dk izfrdqy larqyu vkSj
cpr ;k ?kkVk& vfHkO;Dr fd, tkrs gSa fopyu n.M vkjs[kksa lsA

mnkgj.k 9-6% fuEufyf[kr vk¡dM+sa gSa 6 o"kks± dk fu;kZr vkSj vk;kr ls
lacaf/krA lwpuk dks fopyu n.M ls iznf'kZr djsaA

o"kZ fu;kZr
¼yk[k #- esa½

vk;kr
¼yk[k #- esa½

Hkqxrku dk larqyu
¼yk[k #- esa½

2003 25 5 +20

2004 110 70 +40
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2005 80 110 -30

2006 130 90 +40

2007 90 140 -50

2008 150 130 +20

gy%

Hkqxrku dk larqyu n'kkZrs gq, vkjs[k

¼yk[k #i;ksa esa½ 6 o"kks± ds fy,

(vii) f}&fn'kk n.M (Duo-Directional Bars): ;s vkjs[k [khaps tkrs
gSa ,d gh laof̀Ùk ds fHkUu vkSj foijhr vo;oksa ds dqy ifj.kke dks n'kkZus ds
fy,A pj dk ldy ewY; nks Hkkxksa esa foHkDr fd;k tkrk gS rkfd ,d Hkkx
'OX' v{k ls Åij iM+s vkSj nwljk blds uhpsA nksuksa Hkkxksa dks tksM+us ij pj ds
ewY; dk ldy ifj.kke gesa izkIr gksrk gSA

mnkgj.k 9-7% fuEufyf[kr lead gS ldy ykHk vkSj O;; ls lacaf/kr ¼yk[k
#- esa½ esllZ vfer bysDVªhdYl fy- dk ik¡p o"kks± ds fy,A lead dks f}&fn'kk
n.M ls iznf'kZr djsaA

o"kZ ldy ykHk
¼yk[k #i;ksa esa½

O;;
¼yk[k #i;ksa esa½

okLrfod ykHk
¼yk[k #i;ksa esa½

2004 200 90 110

2005 350 150 200

2006 380 160 220

2007 420 180 240

2008 460 200 260

ekiØe = 1" = 40 yk[k #-

vuqdwy izfrdwy

$20 yk[k

$40 yk[k $40 yk[k

$20 yk[k

2003 2004

2005

2006

2007

2008

&30 yk[k

50 yk[k
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gy%

ldy ykHk vkSj okLrfod ykHk ik¡p o"kks± ds fy, esllZ vfer
bysfDVªdy fy- dk n'kkZrs gq, vkjs[k

l
d
y

O;
;

¼y
k[
k
#
-
es
a½

200yk[k

110yk[k

220yk[k
240yk[k

260yk[k

90yk[k

150yk[k
160yk[k

180yk[k 200yk[k

O;;

l
d
y

y
kH
k

¼y
k[
k
#
-
es
a½

(viii) ;qXe n.M (Paired Bars): ;s vkjs[k leku laof̀Ùk dh lacaf/kr
lead dks n'kkZus ds fy, [khaps tkrs gSaA ;qXe n.M ,d nwljs ls lacaf/kr gksrs gSa
vkSj mudk v/;;u la;qDr :i ls fd;k tkrk gSA os Hkh f}&fn'kk n.Mksa tSls
fn[krs gSaA f}&fn'kk n.M OX v{k ls foHkDr gksrs gsa mnxz :i ls tcfd ;qXe
n.M {kSfrt :i ls enksa ls foHkDr gksrs gSa ftuls lead lacaf/kr gSaA
izkÑfrd :i ls ;g QSys gq, ck¡g dk izHkko nsrk gSA

mnkgj.k 9-8% fuEu lead dks ;qXe n.M ls iznf'kZr djsa tks 2008 ds
njE;ku Ñf"k {ks= vkSj pkoy ds mRiknu dks n'kkZrk gSA

ns'k bVyh Lisu iqrZxky xzhl Ýkal

{ks= ¼^000* gsDVs;j esa½ 200 150 100 60 30

mRiknu ¼^000* fefVªd
Vu esa½

700 600 400 300 100

gy% 2008 esa ik¡p ns'kksa ds pkoy ds mRiknu vkSj Ñf"k {ks= dks
n'kkZrk gqvk vkjs[k
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df̀"k {ks= '000' gsDVs;j esa '000' feVªhd Vu esa mRiknu

lkadsfrd ekiØe

1 lseh- % 50,000 gsDVs;j

bVyh

Lisu

iqrZxky

(ix) foPNsn n.M (Broken Bars): ;s n.M fdlh fo'ks"k vkjs[k ls lacaf/kr
ugha gSaA ;g ekiØe ds lek;kstu ds mik; ls lacaf/kr gS] n.M [khaprs oDr
vxj ^0* vkSj og ewY; ftlls ewY; ifjofrZr gksuk 'kq: gksrk gS ¼ns[ksa mnkgj.k
9-2 vkSj 9-3½ ds chp dkQh cM+h nwjh gSA n.Mksa dks ,d [kkl fcUnq ij foPNsn
dj fn;k tkrk gS vkSj nwjh ?kVk nh tkrh gSA ge dqN n.Mksa dks fn[kyk ldrs
gSa tks ekiØe esa ?kVk, tkrs gSa flQZ Åij esa foPNsn djA ,sls foPNsn n.Mksa dks
lko/kkuhiwoZd i<+k tkuk pkfg,A os n'kkZ,a tkrs gSa fuEu tSls%&

80
0

70
0

40
0

30
0

13

27

80 93

30

9-3-2 f}&foerh; vkjs[k (Two-Dimensional Diagrams)

f}&foerh; vkjs[k esa] vkjs[k [khaprs oDr yEckbZ vkSj pkSM+kbZ nksuksa dk fopkj
fd;k tkrk gS lead dks iznf'kZr djus ds fy,A ;s vkjs[k ^Qyd vkjs[k
(Surface Diagrams)* ;k {ks=Qy vkjs[k (Area Diagrams) Hkh dgs tkrs gSaA
fuEufyf[kr dqN f}&foerh; vkjs[k gSa tks lkekU;r;k iz;qDr gksrs gSa %

(i) vk;rsa (Rectangles)

(ii) oxZ (Squares)

(iii) o`Ùk (Circles)

(i) vk;rsa% ,d ^vk;kr* pkj&Hkqth fp= gS] pkj le dks.kksa (Right Angles)
ds lkFk ftldh vklUu Hkqtk,a vleku gksrh gSaA vk;rsa nks ;k vf/kd ewY;ksa dk
vkisf{kd ifj.kke iznf'kZr djrh gSaA os vxy&cxy j[kh tkrh gSa n.Mksa ds
leku vkSj n.M vkjs[kksa ds la'kksf/kr :i gSaA n.M&vkjs[kksa ds leku] vk;rsa Hkh

200 150 100 50 100 200 300 400 500 600 700
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vUrfoZHkDr gksrh gSa vkSj izfr'krksa esa n'kkZbZ tkrh gSa vo;oksa ds lac)A izR;sd
vk;r dk dqy {ks=Qy vkuqikfrd :i ls ?kVk;k tkrk gS blds ewY; ds fglkc
ls bldh pkSM+kbZ vkSj Å¡pkbZ esa lek;kstu djdsA nks izdkj ds vk;r vkjs[k
gksrs gSaA

(a) ljy vUrfoZHkDr vk;r (Simple Sub-Divided Rectangles)

(b) izfr'kr vUrfoZHkDr vk;r (Percentage Sub-Divided Rectangles)

(a) ljy vUrfoZHkDr vk;rsa% bl fof/k ds v/khu] n.Mksa dh pkSM+kbZ vkSj
Å¡pkbZ ifjofrZr gksrs gSa buds ewY;ksa ds lekuqikrhA vadksa dks mlh rjg iznf'kZr
fd;k tkrk gS tSls os fn, tkrs gSA ,sls vkjs[k lkekU;rk rhu lacaf/kr laof̀Ùk
dks n'kkZus ds fy, iz;qDr gksrs gSa] mnkgj.k ds fy,] izfr bdkbZ dher] fcØh dk
ifjek.k vkSj fcØh dk ewY;A

mnkgj.k 9-9% fuEu lead dks ,d mfpr vkjs[k ls iznf'kZr djsa

oLrq,a A B
ifjek.k fcØh fd;k x;k 200 bdkbZ;k¡ 240 bdkbZ;k¡

izfr bdkbZ ewY; 500 #- 600 #-

dPps eky dh dher izfr
bdkbZ

200 #- 300 #-

osru izfr bdkbZ 150 #- 120 #-

nwljh dhersa izfr bdkbZ 100 #- 90 #-

ykHk izfr bdkbZ 50 #- 90 #-

gy%

oLrq,a
oLrq A dher B

izfr bdkbZ #- 200 bdkbZ;k¡
#-

izfr bdkbZ
#-

240 bdkbZ;k¡
#-

dPpk eky 200 40,000 300 72,000
Je 150 30,000 120 28,800
izfr O;fDr 100 20,000 90 21,600
ykHk 50 10,000 90 21,600

500 1,00,000 600 1,44,000

lapbZ ;ksxQy A ¼#-½ B ¼#-½

dPpk eky 40,000 72,000
Je 70,000 100,800
izfr O;fDr 90,000 122,400

ykHk 1,00,000 144,000
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A vkSj B oLrqvksa dh dher vkSj ykHk dk foLr`r vkjs[k n'kkZrs gq,

d
he
r

¼#
-½

izf
r

bd
kb
Z

1,44,000 #-
¼fcØh½

200 bdkbZ;k¡
oLrq 'A'

240 bdkbZ;k¡
oLrq 'B'

ykHk izfr
O;fDr

Je

dPpk eky

ekiØe
2 lseh- = 100 #-
2 lseh0 = 100 bdkbZ;k¡

ykHk izfr
O;fDr

Je

dPpk eky

600

500

400

300

200

100

uksV% vk;r dh pkSM+kbZ vkSj Å¡pkbZ lekuqikrh gksuk pkfg,A pkSM+kbZ 2 % 2-4
ds vuqikr esa vkSj Å¡pkbZ 5 % 6 ds vuqikr esaA

(b) izfr'kr vUrfoZHkDr vk;rsa% bl fof/k ds v/khu] vk;rksa dh pkSM+kbZ;k¡
vuqikr esa dqy ewY;ksa ds vuqlkj lekuqikr esa j[kh tkrh gSaA vk;r dh yEckbZ
ds ckor] lHkh ewY; izfr'kr esa ifjofrZr dh tkrh gSaA lead Hkh ljy
vUrfoZHkDr vk;rksa esa n'kkZbZ tk ldrh gSA

mnkgj.k 9-10% ,d mi;qDr vkjs[k ls fuEu lead dks iznf'kZr djsa%

C;kSjk 2006 2007 2008

eky dk ewY; 320 #- 320 #- 450 #-

Je dk ewY; 240 #- 280 #- 400 #-

iksfy'k dk ewY; 160 #- 200 #- 250 #-

dqy dher 720 #- 800 #- 1]100 #-

fcØh 800 #- 800 #- 1]000 #-

ykHk ;k gkfu $80 #- 'kwU; #- ¼&100½ #-

gy% vk;rksa dh pkSM+kbZ yh tkrh gS 4 % 4 % 5 ds vuqikr esa Øe'k% 2006]
2007 vkSj 2008 ds fy,A

ewY; dks izfr'kr esa fuEu izdkj ls ifjofrZr fd;k tkrk gS%

C;kSjk 2006 2007 2008

ewY; #- % lapbZ #- % lapbZ #- % lapbZ

eky 320 40 100 320 40 100 450 45 100
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Je 240 30 60 280 35 60 400 40 55

ikWfyflax 160 20 30 200 25 25 250 25 25

ykHk@gkfu 80 10 10 — — — (-100) (-10) (-10)

dqy #- 800 100 800 100 1,000

2006] 2007 vkSj 2008 ds njE;ku ewY;] foØ; vkSj izfr bdkbZ
ykHk ;k gkfu dks n'kkZrk vkjs[k

ikWfyf'kax

eky

Je

eky

Je

ikWfyf'kax

gkfudksbZ ykHk dksbZ gkfu ugha

800 #-

ykHk
800 #-
2006

40%

30%

20%

10%

40%

35%

25% 25%

40%

45%

100

90

80

70

60

50

40

30

20

10

(ii) oxZ (Squares): oxZ fp= gSa pkj cjkcj Hkqtkvksa vkSj pkj ledks.kksa ds
lkFkA tc pjksa ds ewY; yEcs foLrkj ds vuqikr /kkj.k djrs gSa tSls]
1 % 100 ;k 4 % 400 ;k 10 % 1000] vk;r vkjs[k [khapus ds mÌs'; dks iwjk
ugha dj ikrs gSaA bu ifjfLFkfr;ksa esa] n.Mksa vkSj vk;rksa dks oxks± ls LFkkukarfjr
fd;k tkrk gSA ,d oxZ esa] bldk vkdkj blds {ks=Qy ds oxZewy ls ifjofrZr
gksrk gSa blfy,] pjksa ds nks rqyukRed ewY;ksa dks {ks=Qy ds oxZewy ls iznf'kZr
fd;k tk ldrk gS oxZ dh ,d Hkqtk ysdjA mnkgj.k ds fy,] vxj ewY; 400]
81 vkSj 16 gSa] ge mUgsa iznf'kZr dj ldrs gSa rhu oxZ [khapdj ftuesa izR;sd

dh Hkqtk gksxh Øe'k% 20] 9 vkSj 4, i.e., 81,400 vkSj 16 A ge mUgsa
vuqikrksa esa cny ldrs gSa 10] 4-5 vkSj 2A tgk¡ rd laHko gks ge vuqikr ds
ewY;ksa dks ?kVk ldrs gSa U;wure Lrj dkA pw¡fd oxZ dk {ks=Qy bldh Hkqtk ds
oxZ ls nh tkrh gS] oxZ vkjs[k dh Hkqtk fn, voyksduksa ds oxZewy ds lekuqikrh
gksxhA

mnkgj.k 9-11% fuEufyf[kr lwpuk gS o"kZ 2008 ds njE;ku pkj ns'kksa esa
bZ[k ds mRiknu ls lacaf/krA lead dks mfpr vkjs[k ls iznf'kZr djsaA

ns'k Hkkjr tkok gokbZ dksyfEc;k

bZ[k dk mRiknu
¼^000* fDaoVy esa½

3600 2500 1600 900
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gy% fuEu ifjdyu fd;s tkrs gSa oxZ dh Hkqtk dh eki izkIr djus ds
fy,A

ns'k bZ[k dk mRiknu
¼'000' fDoaVy esa½

oxZewy oxZ dh Hkqtk
¼vuqikr U;wuhd`r½

Hkkjr 3,600 60 3.0 lsaeh-

tkok 2,500 50 2.5 lsaeh-

gokbZ 1,600 40 2.0 lsaeh-

dksyfEc;k 900 30 1.5 lsaeh-

2008 ds njE;ku pkj ns'kksa esa bZ[k ds mRiknu dks n'kkZrh vkjs[k

2 lseh-3 lseh- 2-5 lseh- 1-5 lseh-

lkadsfrd ekiØe
1 oxZ lseh- = 400 ('000') fDoaVy
¼vad '000' fDoaVy esa½3,600

2,600
1,600

900

(iii) o`Ùk (Circles): ,d o`Ùk oØ js[kk }kjk f?kjk LFkku gS tks dsUnz ls
leku nwjh j[krk gSA ,d o`Ùk dk {ks=Qy fuEu tSlk fn;k tkrk gSSA

o`Ùk dk {ks=Qy = πγ2 ¼tgk¡
7
22π  vkSj γ = f=T;k½

o`Ùk dk {ks=Qy blds f=T;k ds oxZ ds lekuqikrh gksrk gSA 'π' mHk;fu"B
dkjd gS ftls utjvankt fd;k tk ldrk gSA o`Ùk vkjs[k nks izdkj ds gksrs gSa%

(a) ljy o`Ùk vkjs[k (Simple Circle Diagrams)

(b) vUrfoZHkDr o`Ùk vkjs[k [ikbZ pkVZ] [k.M pkVZ (Sector Charts ;k
dksf.kd pkVZ (Angular Charts)]

(a) ljy o`Ùk vkjs[k (Simple Circle Diagrams): ,d o`Ùk dk {ks=Qy
bldh f=T;k ds oxZ ls ifjofrZr gksrh gSA vxj o`Ùk 'A' dk {ks=Qy o`Ùk B ds
{ks=Qy ls pkj xquh gS rc o`Ùk 'A' dh f=T;k o`Ùk 'B' dh f=T;k ls nksxquh gSA
bldk vFkZ gS fd vxj cgqr lkjs o`Ùkksa dh f=T;k leku lekuqikr esa gSa oxZ dh
Hkqtkvksa ds leku o`Ùk ds {ks=Qy Hkh leku lekuqikr esa gksaxs tSls] oxZ ds
{ks=QyA blfy,] leku fof/k viukbZ tk ldrh gS fofHkUu o`Ùkksa dh f=T;k ;k
fofHkUu oxks± dh Hkqtk iz;qDr djA ge mnkgj.k 9-11 esa fy, x, vk¡dM+ksa dks
o`Ùk vkjs[k [khapus ds fy, fuEu tSlk ysaA
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ns'k Hkkjr tkok gokbZ dksyfEc;k

bZ[k dk mRiknu
¼^000* fDaoVy esa½ %

3,600 2,500 1,600 900

o`Ùk dh f=T;k % 3 cm. 2.5 cm. 2.00 cm. 1.5 cm.

gy %

2008 ds njE;ku pkj ns'kksa dk bZ[k dk mRiknu
n'kkZrs gq, vkjs[k

36,00,000
fDoaVy 25,00,000

fDoaVy

16,00,000
fDoaVy

Hkkjr
tkok

gokbZ

9,00,000
fDoaVy

dksyfEc;k
1.5cm

2.0cm

2.5cm3.0 cm

mnkgj.k 9-12% rhu ns'kksa dk izfr O;fDr vk; uhps nh xbZ gS %

ns'k izfr O;fDr vk; ¼#i;ksa esa½

vkLVsªfy;k 7,744

baXySaM 5,929

U;wthySaM 4,356

lead dks o`Ùkh; vkjs[k ls iznf'kZr djsaA

gy% loZizFke ge izfr O;fDr vk; ds vk¡dM+sa dk oxZewy Kkr djsa rhu o`Ùkksa
dh f=T;k;sa tkuus ds fy, fuEu tSlk %

ns'k izfr O;fDr vk;
¼#0½

oxZ ewy f=T;k

vkLVsªfy;k 7,744 88 4

baXySaM 5,929 77 3.5

U;wthySaM 4,356 66 3
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rhu ns'kksa dk izfr O;fDr vk; n'kkZrk o`Ùkh; vkjs[k

lkadsfrd ekiØe

vkLVªsfy;k

baxySaM

U;wthySaM
7]744 #-

5]929 #-

4]356 #-

4cm

2.6cm

3cm

o`Ùkh; vkjs[k mu lHkh fLFkfr;ksa esa [khapk tk ldrk gS tgk¡ oxZ iz;qDr gksrh
gSaA ;|fi] os [khapus esa vklku ugha gSa vkSj vkisf{kd ifj.kke ds lkFk rqyuk
djus esa ifj'kq)rk lsA blfy, os lkaf[;dh; izLrqrhdj.k esa yksdfiz; ugha gSA

(b) vUrfoZHkDr o`Ùkh; vkjs[k (Sub-divided Circle Diagrams)

vUrfoZHkDr n.M vkjs[kksa ds leku] o`Ùk Hkh ifjPNsnksa ;k [k.Mksa esa vUrfoZHkDr
gks ldrh gSa] lead ds fofHkUu xq.k/keks ± ds vuqlkj o`Ùk ds fHkUu ifjPNsnksa
esaA ,sls vkjs[k o`Ùkh; (Circular) ;k dks.kh; (Angular) ;k ikbZ (Pie) pkVZ Hkh
dgk tkrh gSaA o`Ùk ds dsUnz ij 360 fMxzh gksrs gSaA laiw.kZ lead dks 360 fMxzh
ysrs gq, lekuqikrh ifjPNsn dkVh tkrh gSa mlh lead ds fofHkUu xq.k/keks ± dks
iznf'kZr djus ds fy,A bl izdkj ds vkjs[k iz;qDr gksrs gSa dqy ewY;ksa ds VqdM+ksa
dks vo;o Hkkxksa esa n'kkZus ds fy,A fuEufyf[kr pj.k dk vuqxeu fd;k tkuk
pkfg, ikbZ fp=ksa ds fuekZ.k esa %

(i) laiw.kZ lead dks izfr'krksa esa vfHkO;Dr djsa fofHkUu xq.k /keks ± ds
vuqlkjA mnkgj.k ds fy,] dPps eky ds mRiknu dh dher] Je
vkSj Åijh O;;& Øe'k% 50%, 30% vkSj 20%A

(ii) bl izdkj ls izkIr izfr'kr fMxzh esa ifjofrZr fd, tkrs gSa
360@100 ;k 3-6 ls xq.kk djds bl rjg ge 1800] 1080 vkSj
72% izkIr djrs gSaA

(iii) o`Ùk mfpr f=T;k ls [khaps tkrs gsa vkSj ;g dsUnz ls 3 dks.kh; Hkkxksa
esa foHkDr fd, tkrs gSa 1800] 1080 vkSj 720 cukrs gq, pk¡n
(Protractor) dh lgk;rk lsA
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mRiknu dh ykxr (Cost of Production)

vo;o jkf'k ¼#-½ % fMxzh

dPpk eky 100 #- 50 1800

Je 60 #- 30 108%

Åijh O;; 40 #- 20 72%

dqy 200 #-

;g lkekU; pyu gS fd lcls cM+s [k.M dks Åij n'kkZuk] fQj cM+s dks
Øeokj ?kM+h dh lqbZ dh fn'kk (Clockwise) esaA ikbZ pkVZ esa izR;sd [k.M ds
fy, ,d o.kZukRed fVIi.kh gksuh pkfg, igpku ds fy,A

mnkgj.k 9-13% ,d ikbZ fp= [khaps nlosa iap o"khZ; ;kstuk esa fuos'k iSVuZ
ds fuEu lead dks izLrqr djus ds fy,A

Ñf"k vkSj
lkeqnkf;d fodkl

flapkbZ vkSj
ÅtkZ

m|ksx vkSj
[kfut

ifjogu
vkSj lapkj

lkekftd lsok
vkSj fofo/k

15% 20% 30% 10% 25%
gy%

Øe
la[;k

en % fuos'k fMxzh

1. Ñf"k vkSj lkeqnkf;d fodkl 15% 15 × 360/100 = 540

2. flapkbZ vkSj ÅtkZ 20% 20 × 360/100 = 720

3. m|ksx vkSj [kfut 30% 30 × 360/100 = 1080

4. ifjogu vkSj lapkj 10% 10 × 360/100 = 360

5. lkekftd lsok vkSj fofo/k 25% 25 × 360/100 = 900

dqy 100% = 3600

10 osa iapo"khZ; ;kstuk esa fuos'k iSVuZ n'kkZrs gq, ikbZ vkjs[k

fla-&Å-

720

d`-&l- fo-

540

Lk-l- & fo-

900

Å-&l-

1080

300

i-&l-

dPpk eky
1800

Åijh O;;
720 Je

1080
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mnkgj.k 9-14% 2007&2008 esa dUkkZVd ds jkT;iky }kjk izLrkfor [kps±
ds fuEu lead dks ikbZ pkVZ ls n'kkZ,aA

en Ñf"k m|ksx flapkbZ f'k{kk fofo/k

[kpsZ ¼yk[k #- esa½ 600 400 450 300 250

gy %

Øe
la[;k

en % fuos'k fMxzh

1. Ñf"k (600 × 100)/2000 = 30% (30 × 360)/100 = 1080

2. m|ksx (400 × 100)/2000 = 20% 20 × 360/100 = 720

3. flapkbZ (450 × 100)/2000 = 22.5%
22.5 ×

100
360 = 810

4. f'k{kk (300 × 100)/2000 = 15% 15 ×
100
360 = 540

5. fofo/k (250 × 100)/2000 =
12.5% 12.5 ×

100
360 = 450

dqy dqy = 100% dqy = 3600

2007&2008 ds fy, dUkkZVd ds jkT;iky }kjk izLrkfor [kpsZ dks
n'kkZrk ikbZ&fp=

9-3-3 f=&foerh; vkjs[k (Three-Dimensional Diagrams)

tc ;g okafNr gksrk gS jkf'k;ksa dh rqyuk djuk ftudk vuqikr gksrk gS
8 % 27 % 64 vkSj 125 ;k 8 vkSj 512] ge pj ds ewY;ksa esa cgqr cM+k vUrj
ikrs gSaA ,slh fLFkfr;ksa esa] nks foerh; fp= lead dks vklkuh ls iznf'kZr djus
esa vlQy gks tkrs gSaA rc ;g vf/kekU; gks tkrk gS f=&foerh; vkjs[k dk
gksuk tSls& 'kadq] CykWd] xksys] /ku vkSj nwljh phtsaA

?ku lcls izpfyr lk/ku gSa f=&foerh; vkjs[k esa iz;qDr djus ds
fy,A ,d ^?ku* dk vFkZ gS ,d Bksl oLrq ftlesa 6 cjkcj oxZ Hkqtk,a gSaA ?ku
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dh Hkqtk,a iznf'kZr djus okys lead ds /kuewy ds cjkcj gksrh gSaA nks ?kuksa dh
Hkqtk,a tksA vkSj 216 dks iznf'kZr djrh gSa gksaxh 3 1 vkSj 3 216 ;k 1 vkSj
6A ?ku flQZ dsoy rc iz;qDr gksrh gSa tc nks ;k vf/kd pj ds ewY;ksa esa dkQh
cM+k vUrj gksrk gSA

mnkgj.k 9-15% fuEu lead pk; mRiknu ¼fdyksa esa½ ls lacaf/kr gSa lIrkg
ds vUrxZr rhu jkT;ksa esa%

jkT; caxky dsjy enzkl

pk; mRiknu
¼fdxzk- esa½

1,25,000 64,000 3,375

gy% vk¡dM+sa dks ?kuewy esa ifjofrZr fd;k tkrk gS fuEu izdkj ls %

jkT; pk; mRiknu
¼fdxzk- esa½

?kuewy izR;sd ?ku dh
Hkqtk

caxky 1,25,000 50 5 cm.

dsjy 64,000 40 4 cm.

enzkl 3,375 15 1.5 cm.

5 cm
caxky

5 cm

4 cm
dsjy

4 cm

1.5 cm
eækl

1.5 cm

9-3-4 nwljs (Others)

(a) fp=kjs[k (Pictograms)

^fp=kjs[k* lk/ku gS fp= dk ftlls lead iznf'kZr gks ldrh gSA ;g
rduhd MkW- vksVks U;wjFk] foeuk ds fuoklh }kjk fodflr dh xbZA blfy, ;g
lk/ku ^foeuk fof/k* ;k ^leiz:i fof/k (Isotype Method) dgh tkrh gSA
lkaf[;dh; lead dh rqyuk ds fy, fp=ksa dk iz;ksx fd;k tkrk gSA uhjl
lead dks :fpdj vkSj vkd"kZd :i esa nSfud izs{k.k dh oLrqvksa ls ifjofrZr
dj izLrqr dh tkrh gSA laiw.kZ lead dk izfrfcac fp= esa fu;r dh tkrh gSA
vadksa ds chp laca/k vkSj mudh rqyuk dk v/;;u fp=kjs[k dh lgk;rk ls cM+h
vklkuh ls fd;k tk ldrk gSA
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mnkgj.k 9-16 fuEu dksykj vkSj caxyksj ftyksa ds twu 30] 2008 dks cSad
tek ls lacaf/kr vk¡dM+sa gSaA

ftys twu 30] 2008 dks tek

dksykj 81]00]000 #-

caxyksj 2]56]00]000 #-

gy% tek ds vk¡dM+sa Øe'k% 81 yk[k #i;s vkSj 256 yk[k #i;s gSA ge
fp=ksa dks oxks± ls f?kjs ^euh cSx* ls n'kkZ ldrs gSa ftudk {ks=Qy 81 vkSj 256
ds vuqikr esa gS ftudh Hkqtk,a 81 vkSj 256 ds lekuqikr esa gSa] i.e., 9
vkSj 16A ge vkxs bldk vuqikr Øe'k% 2-25 vkSj 4 rd de dj ldrs gSaA

2.25 cm.
dksykj

#0 81yk[k
#0 256 yk[k

4.00 cm.
caxyksj

dkQh lko/kkuh dh vko';drk gS lkaf[;dh; lead dks fp= :i esa iznf'kZr
djus esaA fp= vfoosdiw.kZ <ax ls iz;qDr ugha gks ldrh gSA mUgsa iz;qDr djus ls
igys xaHkhj fopkj djuk pkfg,A fp= lkekU;r;k oxks±] o`Ùkksa ;k vk;rksa ls f?kjh
gksrh gSa D;ksafd rc fp= dk {ks=Qy ifjdyu djuk vklku gks tkrk gSA

fuEu dqN rLohjsa gSa tks lead dks izLrqr djus ds fy, iz;qDr gksrh gSa%

rLohjksa dh la[;k ;k rLohjksa dk vkdkj dks ewY;ksa ds fofHkUu ifjek.kksa ds
lekuqikrh gksuk pkfg, ftls izLrqr fd;k tkuk gSA ,d ladsr dks ,d tu
lkekU; dh vo/kkj.kk dks izLrqr djuk pkfg, tks Li"V :i ls vkSj vklkuh ls
le>h tk ldsA ,d ladsr dks uk rks cgqr NksVk gksuk pkfg, uk gha cgqr cM+kA

tgkt

vLirky
'kS¸;k
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(b) ekuk&js[k ;k ekufp= vkjs[k (Cartograms ;k Mapographs)

fp=ksa ds iz;ksx ds cnys] fofHkUu izdkj ds ekufp= iz;qDr gksrh gSa lead dks
izLrqr djus fy,A ekufp= {ks=h; leadksa tSls& Hkk"kk] /keZ] f'k{kk vkSj nwljs xq.kksa
dks iznf'kZr djrs gSaA ,d ekufp= ij] lead fofHkUu jaxksa] 'ksMksa ;k fcUnqqvksa ls
iznf'kZr dh tkrh gSa fofHkUu xq.k/keks ± ds fy,A ge ekufp=koyh (Atlas Book)
dk v/;;u dj ;g tku ldrs gSa fd dSls ekufp= nqfu;k¡ ds fofHkUu Hkkxksa ls
lacaf/kr fofHkUu izdkj ds vk¡dM+ksa dks iznf'kZr djrh gSaA

bl izdkj] cgqr izdkj ds lk/ku iz;qDr gksrh gSa lead dks vkjs[kh; izn'kZu
ds fy,& ,d&foerh;] f}&foerh;] f=&foerh;] fp=kjs[k vkSj ekukjs[kA fn,
x, fLFkfr esa ,d fof'k"V vkÑfr ds laca/k esa iwoZ /kkj.kk vkSj O;ogkj esa vkjs[k
[khapuk ,d egRoiw.kZ dkjd gSA n.M vkSj o`Ùk lcls vklku gSa vkSj lkekU;
iz;ksx ds fy, mi;qDrA ,d fof'k"V fLFkfr] ;|fi vko';drk iSnk dj ldrk
gS oxZ] vk;r ;k ,d ?ku [khapus dkA vkjs[k [khapus esa /;ku ges'kk mudh
lQkbZ vkSj 'kq)rk ij dsfUnzr fd;k tkuk pkfg, ftlls os rF; dks iznf'kZr
djrs gSaA [kkldj vkjs[k tks dky Js.kh dks iznf'kZr djus esa iz;qDr gksrh gSaA
bl rjg] ,d vkjs[k dks [khapus dh fof/k dk pquko lead dh izÑfr ij fuHkZj
djrk gSA

9-4 lead dk vkys[kh; izn'kZu (Graphic Representation
of Data)

^vkys[k* pk{kq.k lk/ku gSa dky Js.kh vkSj vkof̀Ùk forj.k ds izn'kZu] varj O;k[;k
vkSj fo'ys"k.k dks fcUnqqvksa] js[kkvksa] {ks=Qyksa vkSj nwljs T;kferh; vkdkjksa ls
izLrqr djus dhA la[;kRed lead ds izHkkoh vkSj Li"V vfHkO;fDrdj.k vkSj
ewY;kadu ds fy,] vkys[k egRoiw.kZ Hkwfedk vnk djrs gSa ewY;ksa dh rqyuk]
vfHkufr vkSj laca/kksa dks lqxe cukdjA

vkys[k lead dks vf/kd vkd"kZd <ax ls n'kkZrs gSa rkfydk vkSj vkjs[k dh
vis{kkA lead vf/kd vklkuh ls le> esa vkrk gSA vkys[kh; izn'kZu :fp iSnk
djus esa vkSj fnekx ij vlj Mkyus esa izHkkoh gS i<+us okyksa ds fy,A ;g lead
ds izn'kZu ds fdlh Hkh nwljh fof/k ls T;knk ljy gSA ;g lead esa vofLFkr
Nqis rF;ksa vkSj laca/kksa dks cgq/kk mHkkjdj izdV dj nsrh gSA

vkys[kh; rduhd] ;|fi mi;ksxh gSa] rkfydkvksa vkSj vkjs[kksa ds mi;qDr
LFkkukiUu ugha gSaA os dHkh&dHkh larks"ktud lwpuk nsus esa vlQy gks tkrs gSaA
vkys[k rS;kj djus okys dqN rF;ksa ij vuko';d tksj Mky ldrk gS tks
U;k;laxr ugha Hkh gks ldrk gSA vkys[k pjksa ds foLrr̀ eku nsus esa vlQy gks
tkrs gSaA os dHkh&dHkh Hkzked lwpuk iznf'kZr djrs gSaA vkys[kksa esa ifj'kq)rk ugha
cuk, j[kh tk ldrh gSA lHkh lhferrkvksa ds ckotwn] vkys[kh; izLrqrhdj.k
lead ds izn'kZu dh ,d egRoiw.kZ rduhd gSA
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vkjs[k (Diagrams) vkys[k (Graphs)

(i) os flQZ lery lrg ;k vkys[k
i= ij [khaps tk ldrs gSaA

(i) os flQZ vkys[k i= ij [khaps
tk ldrs gSaA

(ii) vkys[k esa js[kk,a] n.M] vk;rsa]
o`Ùk] ?ku] fp= iz;qDr gksrs gSaA

(ii) fcUnqq] MS'k] fcUnqq&MS'k vkSj oØ
vkys[k esa iz;qDr gksrh gSaA

(iii) os lfUudV lwpuk dks miyC/k
djkrs gSaA

(iii) os foLrkj esa lwpuk miyC/k
djkrs gSaA

(iv) os Js.khÑr vkSj HkkSxksfyd lead
dks fpf=r djrs gSaA

(iv) os dky Js.kh vkSj vkof̀Ùk
forj.k dks fpf=r djrs gSaA

(v) ;s [khapus esa vklku ugha gSaA (v) ;s [khapus esa vklku gSaA

A. vkys[k dk fuekZ.k

,d ^vkys[k i=* ,d dkxt gS ftlesa js[kk,a [khaph tkrh gS izR;sd b±p ;k
lsa-eh- dks 10 cjkcj Hkkxksa esa foHkDr djus ds fy,A izfrPNsn js[kkvksa dk ,d
leqPp; Hkh [khaph tkrh gSa tks ledks.kksa ij [khaph tkrh gSaA {kSfrt js[kk,a 'X'-
v{k ¼Hkqt Absicct½ tSlk iz;qDr gksrh gSa vkSj 'Y'-v{k ¼dksfV Ordinates½
tSlkA ;s nks v{k lery ds {ks= dks pkj Hkkxksa esa ck¡Vrh gSa tks ^prqFkk ±'k
(Quadrants)* dgykrh gSaA

fuEu pkVZ vk;rkdkj funsZ'kkad (Coordinate) i)fr ds vk/kkjHkwr
la[;kRed xq.kksa dks lwfpr djrk gSA

vk;rkdkj funsZ'kkad i)fr ls [khapk x;k vkys[k tc Y = + 4.5
vkSj X = + 4

0 –1 –2 –3 –4 –5
1

2

3

4

5

y

1

2

3

4

5

–1–2–3–4–5
xx'

Quadrant II Quadrant I

Quadrant III Quadrant IV

Point of origin

y'
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prqFkk±'k I esa nks X vkSj Y v{kksa ds ewY; ?kukRed gSaA prqFkk±'k II esa Y-v{k
ds ewY; ?kukRed gSa vkSj X-v{k ds ewY; _.kkRed gSaA prqFkk±'k III esa] nksuksa X
vkSj Y v{k ds ewY; _.kkRed gSaA prqFkk±'k IV esa] Y v{k ds ewY; _.kkRed gSa
vkSj X v{k ds ewY; ?kukRed gSaA

T;knkrj lkaf[;dh; lead prqFkk±'k I vkSj IV esa iznf'kZr gksrs gSaA T;knkrj
pj ds Lora= ewY; OX-v{k ij fy, tkrs gSa vkSj fuHkZj pj OY-v{k ijA

,d mi;qDr ekiØe pquh tkrh gS miyC/k lead dks lek;ksftr djus ds
fy,A [khaps x, vkys[k dks mi;qDr lead gksuk pkfg, rkfd mldh lgh
O;k[;k dh tk ldsA vxj miyC/k lead cst:jr T;knk txg ?ksj ysrh gS]
xSj&bfPNr ekiØe ds ,d Hkkx dh mis{kk dh tk ldrh gS vkSj ;g
^^vokLrfod vk/kkj js[kk (False Base Line)** ls funsZf'kr gksrh gSA ,d lwph Hkh
nh tkuh pkfg, ekiØeksa dks n'kkZus ds fy, vkSj fofHkUu oØksa dk vFkZ crkus ds
fy,A ,d fVIi.kh] vxj vko';d gks] Hkh nh tkuh pkfg, lzksr ds laca/k esa tgk¡
ls lead ladfyr dh tkrh gSaA

bl rjg] lead ds izn'kZu dh vkys[kh; fof/k vf/kd izHkko'kkyh vkSj
'kfDr'kkyh curk tk jgk gS vkjs[kh; izn'kZu dh vis{kkA vkys[k mu rF;ksa ij
izdk'k Mkyrs gSa tks fNih gqbZ gSaA os vf/kd ls vf/kd 'kfDr'kkyh gksrs tk jgs gS
v/;;u ds lHkh {ks=ksa esaA

B. vkys[kksa ds izdkj (Types of Graphs)

vkys[k lkekU;r;k nks dksfV;ksa esa oxhZÑr dh tkrh gSa lead ds xq.k/keks ± ds
vk/kkj ij dky Js.kh dk vkys[k vkSj vkof̀Ùk forj.k dk vkys[k

A. dky Js.kh dk vkys[k ¼,sfrgkfld½

dky Js.kh ;k ,sfrgkfld Js.kh vfHkeq[k gksrk gS ,d fn, dkykof/k ds
nkSjku pj esa ifjorZu dk la[;kRed fjdkMZ j[kus ds fy,A le; bdkbZ;k¡ OX-
v{k ij j[kh tkrh gSa vkSj pj ds ewY; OY-v{k ij ekih tkrh gSaA ekiØe ,slh
pquh tkuh pkfg, fd os iw.kZ lead dks vkys[k i= ij iznf'kZr djus dh
xqatkb'k nsaA lead OX vkSj OY v{k ij vkysf[kr dh tkrh gS fcUnqqvksa dks
Øeokj j[kdjA lHkh fcUnqq,a lrr lery js[kkvksa ls la;qDr gksrh gSa] izR;sd
fcUnq ,d ikjaifjd jksd LFkku gksrh gSaA ,slh lery js[kk ^oØ* dgykrh gS] tks
laHkkfor ifjorZu n'kkZrh gS lHkh laHko le; vUrjkyksa ij ftlls lead lacaf/kr
gSA ;g oØ dkfyd fp= (Historigram) Hkh dgykrh gS tks vk;r&fp=
(Histogram) ls vyx gSA ,d lery oØ [khapus ds fy, vH;kl vkSj
fuiq.krk okafNr gksrh gS ftls lHkh lkekU;r;k /kkj.kk ugha djrs gSaA blfy,]
lHkh fcUnqq,a lh/kh js[kk ls la;qDr gksrs gSa oØ ds oSdfYid fof/k ds :i esaA

dky Js.kh ,sfrgkfld lead dks fpf=r djrk gS vkSj os [khapus vkSj le>us
esa vklku gksrs gSaA mUgsa vf/kd fuiq.krk vkSj vuqHko dh vko';drk ugha gksrh
gSA os rhu izdkj dh gksrh gSa fuEu tSlh]
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(a) ,d pj vkys[k

(b) nks pj vkys[k

(c) rhu pj vkys[k

(a) ,d pj vkys[k (One Variable Graph): ,d pj vkys[k esa] OY-
v{k ij flQZ ,d pj n'kkZ;k tkrk gS vkSj OX-v{k ij le; dh eki dh tkrh
gSA fuEu dsjy esa pkoy dk mRiknu ¼^000* Vu esa½ fofHkUu o"kks± esa gSA

o"kZ 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

pkoy mRiknu
¼^000* Vu esa½

220 270 220 290 250 280 240

lkr o"kks± ds njE;ku dsjy esa pkoy mRiknu
dks n'kkZrk vkys[k

p
ko
y

d
k
m
Ri
kn
u

¼^ 0
00

*
#
-
es
a½

ladsr % ekiØe % x v{k&2 lseh- = 1 o"kZ
y v{k&1 lseh- 20,000 Vu
¼OY v{k ij 0 ls 200 ekiØe vokLrfod gS½

2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

300

280

260

240

220

200

2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

o"kZ

(b) nks pj vkys[k (Two Variable Graph) : nks pj vkys[k esa] dkjd
OY-v{k ij gksrs gSa vkSj le; OX-v{k ij ekfir gksrk gSA fuEu lead gS
foxr lkr o"kks± esa Hkkjr ds fons'k O;kikj ls lacaf/kr %

o"kZ

20
01

-0
2

20
02

-0
3

20
03

-0
4

20
04

-0
5

20
05

-0
6

20
06

-0
7

20
07

-0
8

fu;kZr ¼djksM+ #- esa½ 3300 4000 5700 6300 6700 6000 6500

vk;kr ¼djksM+ #- esa½ 2000 2500 2800 3000 3500 3800 4000
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Hkkjr ds fiNys lkr o"kks± esa vk;kr vkSj fu;kZr n'kkZrs gq, vkys[k

ew
Y;

d
jk
sM
+#

-
es
a

fu;kZr dk ewY;

vk;kr dk ewY;

7000

6000

5000

4000

3000

2000

2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

o"kZ

(c) rhu pj vkys[k (Three Variable Graph) : rhu pj vkys[k esa]
rhu dkjd gksrs gSa OY-v{k ij vkSj le; OX-v{k ij ekik tkrk gSA fuEu
lead gS ik¡p o"kks± ds fy, LiksV~Zl Dyc vkWQ caxyksj dk vk; vkSj O;; ls
lacaf/kr]

o"kZ % 2004 2005 2006 2007 2008
vk; ¼^000* #- esa½ % 150 180 160 190 170
O;; ¼^000* #- esa½ % 90 100 120 190 200
ykHk@gkfu ¼^000* #- esa½ +60 +60 +40 0 -30

ik¡p o"kks± ds njE;ku LiksV~Zl Dyc vkWQ caxyksj dh vk;] O;; vkSj
O;kikj larqyu dks n'kkZrk vkys[k

vk;

O;;

ykHk

O;;

vk;

gkfuo"kZ

2004 2005 2006 2008

vokLrfod vk/kkj js[kk (False Base line) : lkekU;r% ge OY-v{k ij
'kwU; ls 'kq: gksus okys ewY; dks ekirs gSaA tc pj ds ewY; ifjofrZr gksrs gSa ;k
mPpkopu djrs gSa flQZ mPp ewY;ksa ij ¼i.e., 4900, 5100, 5250 vkSj 5280½]
ge 'kwU; ls mPp ewY;ksa rd lEiw.kZ foLrkj dks ugha eki ldrs gSa ¼i.e., 'kwU; ls
4900 rd½]
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OY-v{k dk mnxz Hkkx] tks oØ ds fy, xSj t:jh gS] ys[kk esa fcYdqy
ugha yh tkrh gS vkSj ugha [khaph tkrh gS D;ksafd ;g vkd"kZd ugha gSA og Hkkx
tks vkys[k esa xSj&t:jh gS vkSj 'kwU; vkSj nwljs mPp pj ds chp gS NksM+ ;g
vkys[k ds [khapus dks ljy cukrk gS vkSj de txg dk bLrseky djrk gSA
izkÑfrd <ax ls pj ds ewY;ksa ds lHkh mPpkopu izof/kZr gksrs gSaA blfy,
vupkgh txg] 'kwU; ls pj ds vkxkeh mPp ewY;] U;wure rd ?kVk nh tkrh gS
nks {kSfrt js[kkvksa dks vkjk nar (Saw Teeth) ds :i esa fuEu vkys[k gS
vokLrfod vk/kkj js[kk dks n'kkZrs gq, %

pkj o"kks± esa caxyksj ftyk esa tula[;k n'kkZrk vkys[k

lkadsfrd ekiØe % 1 lseh- = 5 yk[k ¼OX- v{k½

2004 2005 2006 2007 2008

vokLrfod
vk/kkj js[kk

1 lseh- = 1 o"kZ
70

65

60

55

50

45

40

0

y

x

vokLrfod vk/kkj js[kk dk bLrseky vkys[k i= ij dkQh LFkku dh cpr
djrk gSA ;g lead ij vf/kd tksj Mkyrk gS ftlesa dkQh mPpkopu gSA

9-5 vko`fÙk forj.k dk vkys[k (Graphs of Frequency
Distribution)

tc lead vkof̀Ùk ds ?kfVr gksus ds Øe esa vfHkO;Dr gksrh gS] rc vkof̀Ùk oØ
[khapuk vko';d gks tkrk gSA vkòfÙk forj.k] pkgs fofPNUu ;k lrr]
vkys[kh; :i esa iznf'kZr fd;k tk ldrk gSA pj ds ewY; ;k oxZ vUrjky dk
e/;&eku OX-v{k ij ekis tkrs gSa vkSj vkof̀Ùk;k¡ OY-v{k ijA pkj izdkj dh
vkof̀Ùk vkys[k gSa %

(a) vk;r fp= (Histogram)

(b) vkof̀Ùk cgqHkqt (Frequency Polygon)

(c) vkof̀Ùk oØ (Frequency Curve)

(d) rksj.k oØ (Ogive Curves)

(a) vk;r fp= (Histogram): vk;r fp= ,d lk/ku gS vkof̀Ùk forj.k ds
vkys[kh; izn'kZu dkA ;g fufeZr fd;k tkrk gS izR;sd oxZ vUrjky ij vk;rksa
dk leqPp; [kM+k djds {kSrt vkisf{kd oxZ vkof̀Ùk;ksa ijA vkof̀Ùk;k¡ OY-v{k
ij n'kkZbZ tkrh gSaA vk;r dh Å¡pkbZ vkisf{kd oxZ vUrjky dh vkof̀Ùk iznf'kZr
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djrh gSA Å¡pkbZ OY-v{k ij ekih tkuh pkfg, lacaf/kr oxZ vUrjky ds mPp
oxZ lhek dh fcUnqq lsA lHkh vk;rksa dk {ks=Qy ,d lkFk tksM+dj dqy
vkof̀Ùk;k¡ nsrk gSA bl izdkj dk vkys[kh; izn'kZu lh<+h ;k CykWd vkys[k (Stair
Case or Block Diagram) Hkh dgykrk gSA

tc oxZ vUrjky cjkcj ugha gSa] vkòfÙk ds l?kurk (Density) dk ifjdyu
djuk gksrk gSA vkof̀Ùk l?kurk dk laca/k vkof̀Ùk ds la?kuu ls gS tks oxZ
vUrjky ds dqy vkdkj ds bdkbZ ewY; esa gSA vleku oxZ vUrjkyksa esa] izR;sd
oxZ dh vkof̀Ùk lek;ksftr dh tkrh gS oxZ ds foLrkj ds fuEure vkdkj ds
lkFkA mPpre oxZ vUrjky dh lek;ksftr vkof̀Ùk]

 foLrkj dk mPpre

 foLrkjdk    ure  vkof̀Ùk dh vUrjkyoxZ mPpre

.C.I
C.I. ×



mnkgj.k ds fy,] vxj ,d oxZ vUrjky fuEure oxZ vUrjky dk rhu
xq.kk gS] gesa bldh vkof̀Ùk dks mls foHkkftr djuk gS] vxj ;g pkj xq.kk pkSM+k
gS] gesa bls pkj ls foHkkftr djuk gSA

mnkgj.k 9-17% fuEu vkof̀Ùk forj.k ds fy, vk;r fp= fufeZr djsa%

pj % 35-40 40-45 45-50 50-55 55-65

vkof̀Ùk % 12 30 22 30 28

gy % izFke pkj oxZ vUrjky cjkcj gS] tcfd vfUre oxZ vUrjky ughaA
fuEure oxZ vUrjky 5 gSA gesa vafre oxZ vUrjky dks fuEu tSlk ?kVkuk gS %

mPpre C.I. dk lek;ksftr vkof̀Ùk

10
528

C.I.
C.I.C.I. 


 foLrkjdk mPpre

 foLrkj dk    ure  vkof̀Ùkdh mPpre

 
× 

= 14

vko`fÙk forj.k n'kkZrk vk;r fp=

y

xo

14  
10

5    28




30

20

10

v
ko
`fÙ
k;
k¡

35-40 40-45 45-50 50-55 55-60

ekiØe % 1 lseh- = 5 vkof̀Ùk;k¡

1 lseh- = 5 ewY;

U;w

U;w
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mnkgj.k 9-18% fuEu lead dk vkof̀Ùk forj.k rS;kj djsa 10 dk oxZ
vUrjky ysrs gq, ¼ofgZos'kh fof/k½A

12 30 29 22 35 39 40 42 40 16
30 18 12 5 15 3 4 9 45 50
0 5 6 8 15 25 22 3 4 9

12 5 9 3 4 30 32 29 1 8

,d vk;r fp= Hkh [khapsA

gy% loZizFke ge ,d lrr Js.kh ysa dh vUrjky 10 ds lkFk rFkk feyku
fpUg ls vkof̀Ùk;ksa dh x.kuk fuEu tSlk djsa&

oxZ vUrjky feyku fpUg vko`fÙk;k¡

0-10 17

10-20 7

20-30 5

30-40 6

40-50 4

50-60 1

dqy 40

vko`fÙk forj.k n'kkZrk vk;r fp=

20

15

10

5v
ko
`fÙ
k;
k¡

0 10 20 30 40 50 60

oxZ vUrjky

ekiØe % 2 lseh- = 10 ewY;
2 lseh- = 5 vkòfÙk;k¡

mnkgj.k 9-19% fuEu lead dks ,d vk;r fp= ls iznf'kZr djsaA

lkIrkfgd osru ¼#- esa½ % 20-25 25-30 30-35 35-40 40-45 45-50

dkexkjksa dh la[;k % 6 18 25 14 10 8
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gy%

lkIrkfgd osru n'kkZrk vk;r fp=

25

20

15

10

5

0

d
ke
x
kj
ksa
d
h
l
a[
;
k

20 25 30 35 40 45 50

lkIrkfgd osru ¼#-½

ekiØe % 1 lseh- = 5 dkexkj

2 lseh- = 5 #i;s

y

x

mnkgj.k 9-20% fuEu vkof̀Ùk forj.k ds fy, vk;r fp= [khapsa %

mez&lewg % 0-10 10-20 20-30 30-40 40-60

yksxksa dh la[;k % 60 40 150 110 100

gy% igys pkj oxZ vUrjky cjkcj gSa] tcfd vfUre oxZ vUrjky ughaA
gesa vfUre oxZ vUrjky dks fuEu izdkj ls ?kVkuk gS %

mPpre C.I. dk lek;ksftr vkof̀Ùk

50
20

10100





 foLrkj dk mPpre
 foLrkj dk  fuEure k dh vkof̀ÙmPpre

C.I.
C.I.× C.I.

mez ds vko`fÙk forj.k dks n'kkZrk vk;r fp=

150

100

50

0

y
ksx

ksa
d
h
l
a[
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mnkgj.k 9-21 fuEu Js.kh ls vkys[kh; :i ls cgqyd fu/kkZfjr djsa vkSj
ifj.kke dk lR;kiu djsaA

lkIrkfgd osru
¼#i;ksa esa½

10-15 15-20 20-25 25-30 30-40 40-60 60-80

dkexkjksa dh la[;k 7 19 27 15 12 12 8

gy% igys pkj oxZ vUrjky cjkcj gSa tc fd rhu vafre oxZ vUrjky
ughaA fuEure oxZ vUrjky 5 gSaA gesa vfUre rhu oxZ vUrjky U;wu djus gksaxs
fuEu izdkj ls]

C.I. lek;ksftr vko`fÙk

30-40
6

10
512


 f0 = 19

40-60
3

20
512


 f1 = 27 ¼mPpre vkof̀Ùk½

60-80
2

20
58


 f2 = 15

c
ff2f

ff
z

201

01 



 5

151954
192720 





22220
20
40205

20
820 

cgqyd eku vkSj lkIrkfgd osru n'kkZrk vk;r fp=

lkIrkfgd osru ¼#-½ →

vkysf[kr cgqyd = 22

d
ke
x
kj
ksa
d
h
l
a[;

k

30

20

10

0 10 15 20 25
Z = 22

30 40 60 80
x

y

6
10

512




3
20

512


 2
20

58




*
*

*

mnkgj.k 9-22% fuEu ls vk;r fp= fufeZr djsa vkSj cgqyd dk fu/kkZj.k
djsaA

vad % 0-10 10-20 20-40 40-50 50-70

Nk=ksa dh la[;k % 10 30 80 64 56
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gy% rhljk oxZ vUrjky vkSj vafre oxZ vUrjky fHkUu gSaA mudh vkof̀Ùk;k¡
fuEu tSlh lek;ksftr dh tkrh gSa %

Nk=ksa ds vad vkSj cgqyd vad n'kkZrk vk;r fp=

lkadsfrd ekiØe %
1 lseh- = 20 Nk=
1 lseh- = 10 vad

vad →

N
k=
ksa
d
h
l
a[;

k

10 20 40 50 70
x

Z = 44
0

10

20

30

40

50

60

70

80

y

40
20

1080




28
20

1056




C.I. lek;ksftr vko`fÙk

20-40
40

20
1018


 f0 = 40

50-70
28

20
1056


 f1 = 64 ¼mPpre vkof̀Ùk½

f2 = 28

c
ff2f

ff
lz

201

01 



 10

2840128
406440 





¼cgqyd oxZ 40&50 gS½ 10
60
2440 

44440
60
24040 

(b) vko`fÙk cgqHkqt (Frequency Polygon): ;g vkòfÙk forj.k ds
vkys[kh; izn'kZu dk lk/ku gSA ;g vkys[k [khapus dh ljy fof/k gS vk;r fp=
dh lgk;rk lsA igys] vk;r fp= fufeZr djsaA rc izR;sd vk;r ds 'kh"kZ dk
e/; fcUnqq feyk,aA ,d vkof̀Ùk cgqHkqt cukus ds fy, gesa lHkh vk;rksa ds 'kh"kZ
ds e/;&fcUnqqvksa dks tksM+k tkrk gS lh/kh js[kk lsA ;g bl ifjdYiuk ds v/khu
fd;k tkrk gS fd vkof̀Ùk esa izR;sd oxZ vUrjky le:i ls forfjr gSaA

vkof̀Ùk cgqHkqt dk {ks=Qy vk;r fp= ds {ks=Qy ds cjkcj gS] tks {ks=Qy
ckgj NwV tkrh gS T;kferh; :i ls blesa vUrfuZfgr {ks=Qy ds cjkcj gSA
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mnkgj.k 9-23% 100 nqdkuksa dk ekfld ykHk fuEu izdkj ls forfjr gS %

izfr nqdku ykHk
%¼^000* #- esa½

0-50 50-100 100-150 150-200 200-250 250-300

nqdkuksa dh la[;k 12 18 27 20 17 6

,d vk;r fp= vkSj ,d vkof̀Ùk cgqHkqt blds fy, [khapsA

gy% nqdkuksa ds ykHk dk vk;r fp= vkSj vko`fÙk cgqHkqt n'kkZrk
vkys[k&

lkadsfrd ekiØe % 2 lseh- = 10 nqdku

1 lseh- = 50,000 #-

ykHk ¼'000' #- esa½

nq
d
ku
ksa
d
h
l
a[
;
k

500 100 150 200 250 300
x

y

10

20

30

mnkgj.k 9-24% ,d vk;r fp= [khapsa vkSj fuEu ds fy, vkòfÙk cgqHkqt
n'kkZ,a %

vad % 40-50 50-60 60-70 70-80 80-100

Nk=ksa dh la[;k % 5 12 20 13 8

gy% vafre oxZ vUrjky cjkcj ugha gS nwljksa dh rqyuk esaA blfy, vfUre
oxZ vUrjky dh vkof̀Ùk fuEu izdkj ls lek;ksftr dh tkrh gSA

mPpre C.I. dk lek;ksftr vkof̀Ùk

4
20

108
C.I.

C.I.C.I.





 foLrkj dk mPpre
 foLrkjdk   ure  vkof̀Ùk dh mPpre   × U;w



544

fVIi.kh

lead dk vkjs[kh;
fp=e;---

Lo-vf/kxe
ikB~; lkexzh

Nk=ksa }kjk Ldksj fd, vad dk vk;r fp= vkSj vko`fÙk
cgqHkqt n'kkZrk vkys[k

40 50 60 70 80 100

vk;r fp=
20

15

10

vko`fÙk cgqHkqt

8× 20 = 4
20

*

(c) vko`fÙk oØ% vk;r fp= vkSj vkof̀Ùk cgqHkqt dh lgk;rk ls] ge
lery oØ [khap ldrs gSa lead esa vkbZ vkdfLed vfu;ferrkvksa dks de
djus ;k [kRe djus ds fy,A ,d lery vkof̀Ùk oØ lead ds lkekU;hÑr
vfHkxq.kksa dks iznf'kZr djrs gSa ftlesa lead tula[;k ;k lef"V ls ladfyr
fd, tkrs gSaA ,d oØ dks lery djus esa] ;g uksV djuk egRoiw.kZ gS fd oØ
ds v/khu dqy {ks=Qy vk;r fp= ;k cgqHkqt ds v/khu {ks=Qy ds cjkcj gksA
tc oØ ifj'kq)rk ls [khaph tkrh gS] ge bldk bLrseky vadksa ds vkUrjx.ku
ds fy, Hkh dj ldrs gSaA

lery vko`fÙk oØ ¼mnkgj.k 9-24 dks ns[ksa½

y

x

20

15

10

40 50 60 70 80 100
vad

lkadsfrd ekiØe % 2 lseh- = 5 Nk=
1 lseh- = 10 vad
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lkekU;r;k] gesa ys[kk esa ysuk pkfg, vk;r fp=ksa ds vk;rksa ds lHkh 'kh"kZ
ds e/;&fcUnqqvksa dk vkòfÙk oØ ds fy,A

(d) rksj.k oØ (Ogive Curves): bu oØksa dk laca/k lapbZ vkof̀Ùk oØ ds
lrr :i ls gS& lapbZ vkof̀Ùk oØ dk ^ls de* vkSj lapbZ vkof̀Ùk oØ dk ^ls
vf/kd*A oØksa dks [khapus dh ;g fof/k nwljs izdkjksa esa lcls vPNh gS D;ksafd ;g
cgqr mís';ksa dh iwfrZ djrh gSA rksj.k oØ lapbZ vkof̀Ùk;ksa ij vk/kkfjr gSaA
blfy, osa ^lapbZ vkof̀Ùk oØ* Hkh dgykrh gSaA

,d rksj.k oØ ;k rks c<+rk gqvk vfHkufr ¼ls de vkof̀Ùk½ n'kkZrk gS ;k
fxjrk gqvk ¼ls vf/kd vkof̀Ùk½ vfHkufrA pj dk ewY; OX-v{k ij yh tkrh gS
vkSj lapbZ vkof̀Ùk OY-v{k ij yh tkrh gSaA vkys[k ij nz"VO; fcUnqq la;qDr
gksrh gS eqDrgLr ljy oØ lsA

rksj.k oØ ;k ^vkstkbZo* iz;qDr gks ldrh gSa lkaf[;dh ds lewgksa dh rqyuk
ds fy, ftlesa le; dkjd ugha gSA ;|fi] bldk vklkuh ls tulkekU; }kjk
O;k[;k ugha fd;k tkrk gSA os izkFkfed :i ls foHkktu ewY;ksa& ekf/;dk]
prqFkZd] n'ked] 'kred vkSj nwljs foHkktu ewY;ksa dks fu/kkZfjr djus ds fy,
[khaph tkrh gSaA

rksj.k ,d lrr Js.kh ds lapbZ vkof̀Ùk dk vkys[kh; izn'kZu gSA pw¡fd nks
izdkj dh lapbZ vkof̀Ùk;k¡ gSa] Øekuqlkj nks izdkj ds rksj.k gSa& ^ls de* vkòfÙk
oØ ¼rksj.k½ vkSj ^ls vf/kd* vkof̀Ùk oØ ¼rksj.k½A

(i) ^ls de* rksj.k% ;g vofLFkr gS ^ls de* vkof̀Ùk;ksa dks oxZ
vUrjky ;k ifjlhek dh mPp lhek ds fo#) [khapdjA bl rjg ls
izkIr fcUnqqvksa dks ,d ljy oØ ls la;qDr fd;k tkrk gSA ;g c<+rk
gqvk oØ gS Åij dh vksj <ky vkys[k ij ck;sa ls nk;sa gS vkSj ;g
'S' ds foLrkfjr vkdkj esa gSA

(ii) ^ls vf/kd* rksj.k% ;g vofLFkr gS ^ls vf/kd* vkòfÙk;ksa dks oxZ
vUrjky ;k ifjlhekvksa ds mPp lhek ds fo#) [khapk tkrk gSA bl
rjg ls izkIr fcUnqqvksa dks ,d ljy oØ ls la;qDr fd;k tkrk
gSA ;g ,d ?kVrk gqvk oØ gS uhps dh vksj <yku;qDr vkys[k ds
ck;sa ls nkfgus vkSj ;g 'S' dk mYVk gksrk gSA

ekf/;dk ds fu/kkZj.k dh xkYVu dh fof/k

Ýkafll xkYVu us vkys[kh; fof/k nh gS ftlls ekf/;dk fu/kkZfjr dh tk
ldrh gSA mnxz js[kk (OY) cjkcj Hkkxksa esa foHkkftr dh tkrh gS eki dh
bdkbZ ds laxrA

OY-v{k ds vk/ks ls] ,d {kSfrt js[kk ck;sa ls nkfgus [khaph tkrh gSA ;g
js[kk ^ls de* vkof̀Ùk oØ dks ,d [kkl fcUnqq ij dkVrh gSA bl fcUnqq ls OX-
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v{k ij yEcor js[kk [khapsaA izfrPNsn fcUnq OX-v{k ij ekf/;dk ewY; gksxhA
mlh izdkj ls ge lHkh foHkktu ewY; tSls& prqFkZd] n'kde] 'kred vkSj nwljs
Kkr dj ldrs gSaA

rksj.k ds vfHky{k.k% fuEu ^ls de* vkSj ^ls vf/kd* rksj.k ds vfHky{k.k gSa %

(i) tc nksuksa rksj.k ,d gh vkys[k ij [khapsa tkrs gSa] os ,d [kkl fcUnqq
ij izfrPNsn djrs gSaA bl izfrPNsn&fcUnq ls] vxj ge OX-v{k ij
yEc [khapsa] ;g ekf/;dk dk ewY; nsrk gSA

(ii) ls de rksj.k mi;ksxh gS prqFkZd] ekf/;dk vkSj nwljs foHkktu ewY;
ds izx.ku esaA

(iii) rksj.k Li"V rLohj is'k djrs gSa lead ds ckjs esa ftlls gekjk
rqyukRed v/;;u gks ldrk gSA

(iv) rksj.k foHkktu ewY; ges'kk laxr gSa LFkSfrd vkSlrksa ds lkFkA

bl rjg] nks rksj.k lapbZ vkof̀Ùk ls lacaf/kr lead dks iznf'kZr djus esa
egRoiw.kZ Hkwfedk vnk djrk gSA

mnkgj.k 9-25% ,d ^rksj.k [khapsa* vkSj blls ekf/;dk vkSj prqFkZd i<+saA

vad% 0-20 20-30 30-40 40-50 50-60 60-70 70-80

Nk=ksa dh la[;k% 21 19 60 42 24 18 17

gy % foHkktu ewY;ksa dks Kkr djus ds fy, gesa lead dks ^ls de* vkof̀Ùk
forj.k esa ifjofrZr djuk gksxkA

ls de vad% 20 30 40 50 60 70 80

Nk=ksa dh la[;k% 21 40 100 142 166 184 201

Nk=ksa dh ekf/;dk vkSj prqFkZd vad n'kkZrk vkys[k

vad

0 20 30 40 50 60 70 80
x

Q1 Q2

40.11931.708 53.648
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y
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mnkgj.k 9-26% fuEu lead ls nks rksj.k [khapsa] vkSj ekf/;dk ewY; fu/kkZfjr
djsaA

vad% 20-40 40-60 60-80 80-100 100-120 120-140 140-160

Nk=ksa dh la[;k% 4 6 10 16 12 7 3

gy% rksj.k oØ ds fy, gesa lead dks nks lapbZ vkof̀Ùk;k¡ esa ifjofrZr djuk
gSA

vad

C.I.
Nk=ksa dh
la[;k

vad ls de

c.f.
vad ls vf/kd

c.f.
20-40 4 ls de 40 4 ls

vf/kd
20 58

40-60 6 " " 60 10 " " 40 54
60-80 10 " " 80 20 " " 60 48

80-100 16 " " 100 36 " " 80 38
100-120 12 " " 120 48 " " 100 22

120-140 7 " " 140 55 " " 120 10
140-160 3 " " 160 58 " " 140 3

Nk=ksa }kjk izkIr vad dk rksj.k n'kkZrk vkys[k

60

50

40

30

20

N
k=
ksa
d
h
l
a[
;
k
¼l

ap
;
h½

315 →

20 40 60 80 100 120 140 160
x

y

mnkgj.k 9-27% fuEu ls ^ls de rksj.k* [khapsa vkSj ekf/;dk dk fu/kkZj.k
djsa%

vkdkj % 10-20 20-30 30-40 40-50 50-60

vkof̀Ùk % 20 60 100 150 75
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gy% ge lead dks ls de ewY; forj.k esa ifjofrZr djsa

vkdkj C.I. f vkdkj ls de c.f.
10-20 20 ls de 20 20

20-30 60 " " 30 80

30-40 100 " " 40 180

40-50 150 " " 50 330

50-60 75 " " 60 405

ls de rksj.k n'kkZrk vkys[k

dqy vkof̀Ùk;ksa dk vk/kk 

2
405


ls de oØ 

vkdkj ¼ewY;½   ekf/;dk
 

l
ap
;h

v
ko
`fÙ
k;

k¡

41.5

10
150

1805.20240

1Me 2











 C
f
mn

ij½

400

300
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Y

XO
10 20 30 40 50 6041-6
10 20 30 40 50 6011-6

vkdkj ¼ewY;½ ekf/;dk

100

200

300

400
dqYk vkOkf̀Ùk;ksa dk vk/kk

= 202.5 (‘0y’ ij)
Lks de OkØ

o X

Y

mnkgj.k 9-28% fuEu lead ls nks rksj.k [khapsa vkSj ekf/;dk fu/kkZfjr djsa %

oxZ % 100-200 200-300 300-400 400-500 500-600 600-700

vkof̀Ùk % 20 40 60 80 100 120

gy% loZizFke ge lead dks ^ls de* vkSj ^ls vf/kd* vkof̀Ùk forj.k esa
ifjofrZr djsaA

C.I. f vkdkj ls de
c.f.

vkdkj ls vf/kd
c.f.

100-200 20 ls de 200 20 ls
vf/kd

100 420

200-300 40 ls de 300 60 " " 200 400
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300-400 60 ls de 400 120 " " 300 360

400-500 80 ls de 500 200 " " 400 300

500-600 100 ls de 600 300 " " 500 220

600-700 120 ls de 700 420 " " 600 120

rksj.k vkSj ekf/;dk n'kkZrk vkys[k

n
2 m

Me  l  C
f

210 200     500 100
100

                 510


  

  



dqy vkof̀Ùk;ksa dk vk/kk

2
420

 = 210 ('oy' ij)

vkdkj

v
ko
`fÙ
k;
k¡
¼l

ap
;
h½

← ls de

510 ekf/;dk

ls vf/kd→

100 200 300 400 500 600 700
x

0

100

200

300

400
420

y

mnkgj.k 9-29% ^ls de* rksj.k [khpsa vkSj prqFkZdksa ds ewY; Kkr djsa fuEu
ds fy,A

osru ls de % 20 40 60 80 100 120 140

dkexkjksa dh la[;k % 3 8 20 38 52 58 60

gy% pw¡fd vkof̀Ùk;k¡ igys ls ^ls de* ewY;ksa ds :i esa gSaA
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^ls de* rksj.k vkSj prqFkZd n'kkZrh vkys[k

d
ke
x
kj
ksa
d
h
l
a[
;
k

Q2 30

Q1 15

osru ¼#- esa½

1

2

3

15 8Q 40 20 51.67
12

30 20Q 60 20 71.111
15

45 38Q 80 20 90
14

   

   

   

dqy vko`fÙk;k¡ = 60
(i.e. 3, 5, 12, 18, 14, 6, 2)

Q3 45
ls de oØ

60

50

40

30

20

10

20 40
Q1 Q2 Q3

1401201008060

71.111 9051.667

0

y

xx

mnkgj.k 9-30% ,d vk;r fp= cuk,a vkSj rc cgqyd fu/kkZfjr djsa fuEu
lead ds fy,A

vad % 0-5 5-10 10-20 20-30 30-40 40-50 50-70 70-80

Nk=ksa dh la[;k 2 5 12 20 35 15 20 5

gy% igyk vkSj nwljk oxZ vUrjky la;qDr gSA C.I. 50-70 fHkUu gSA bldh
vkof̀Ùk dks lek;ksftr fd;k tkuk gSA

vad f

0-10 7

10-20 12 lek;ksftr vkof̀Ùk

20-30 20 f0 10
20

1020




30-40 35 f1

40-50 15 f2

50-70 20

70-80 5

lR;kiu% cgqyd oxZ 30&40 ¼mPpre vkof̀Ùk 35 gS½
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34.286

c
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bl rjg] lead dk vkys[kh; izn'kZu lkaf[;dh; lead dks izLrqr djus
dk ,d 'kfDr'kkyh vkSj izHkkodkjh ek/;e gSA lHkh ifjfLFkfr;ksa ds
v/khu] ;|fi] ;g lEiw.kZ LFkkukiUu ugha gS rkfydk :i esa izLrqrhdj.k dkA
blds ckotwn vkys[k dkQh egRoiw.kZ Hkwfedk vnk djrs gSa ewY;ksa dh vfHkufr
vkSj laca/kksa dh rqyuk dks lqxe cukdjA

9-6 n{krk o`f) (Skill Development)

^n{krk of̀)* ,d dyk gS izkIr Kku ls dkS'ky iznku djus dkA ;g lacaf/kr gS
vfrfjDr ifj'kks/ku lh[ks x, dkS'ky dkA

^Kku* lh[kus ls 'kq: gksrk gS vkSj ^vuqHko* ds lkFk lekIr gksrk gSA Nk=
d{kkvksa esa izkFkfed Kku fl[kk,a tkrs gSaA mUgsa lhfer gh n{krk izkIr gksrh gS
tks izdf̀r esa rduhdh gSaA O;ogkfjd thou esa dbZ ,sls dkS'ky gSa] tks egRoiw.kZ
gksrs gSa O;kikj] jkstxkj vkSj O;olk; esa lQyrk ds fy,A ,slh n{krk,a
'kS{kf.kd ;ksX;rk ls vyx izkIr dh tkrh gSA os i<+kbZ ugha tkrha ij vftZr dh
tkrh gSA

n{krk of̀) dks thoudky ds iz;kl ;k miyfC/k ds :i esa ns[kk tkrk
gSA ,d fo|kFkhZ viuh i<+kbZ esa rst gks ldrk gSA og ijh{kk esa izFke Js.kh vad
Ldksj dj ldrk gS] ijUrq og O;ogkfjd Kku ;k vuqHko ;k n{krk esa de gks
ldrk gSA og thou esa mUufr ugha djsxkA

n{krk of̀) mruk gh egRoiw.kZ gS ftruk d{kk esa lh[kk x;k cqfu;knh
KkuA ;g Nk= dks crkrk gS fd mls okLro esa O;ogkj esa D;k djuk gSA ;g
mls 'kS{kf.kd Kku dks nSukuqfnuh O;ogkfjd Kku esa ifjofrZr djus esa l{ke
cukrk gSA ;g mlds lh[ks x, Kku dks vf/kd ls vf/kd iw.kZ cukrk gSA
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Kku dks O;ogkj esa ykus ds fy, vko';d gS izsj.kk dhA ,d Nk= dks]
mldh n{krk esa of̀) ds fy,] vanj ls izsfjr gksuk pkfg,A flQZ rHkh mldk
lh[kk x;k Kku iw.kZ gksxkA ;g lHkh f'k{kdksa] izf'k{kdksa ;k dkspksa ds fy, laHko
ugha fd oks vius Nk=ksa dks n{krk of̀) esa vfHkizsfjr dj ldsaA fuf'pr :i ls
izfriqf"V dh fof/k f'k{kdksa] izf'k{kdksa ;k dkspksa ds }kjk pykbZ tkuh pkfg, vius
Nk=ksa ds n{krk of̀) ds fy,A

ekfld vH;kl mruk gh 'kfDr'kkyh gS ftruk 'kkjhfjd vH;kl n{krk of̀)
fof/k esaA gjsd dks vius fnekx dk mi;ksx djuk pkfg, viuh n{krk cukus esaA
n{krk dbZ rjg ds vuqHkoksa ls c<+rk gS] nksuksa d{kk ds Hkhrj vkSj d{kk ds
ckgjA ;g lEHko gS n{krk dks c<+kuk fuEu dkjdksa dh lgk;rk ls

 vUrjO;fDrxr lekxe
(Interpersonal Communication)

 rduhdh Kku
(Technical Knowledge)

 fØ;k'khyrk vfHkeq[k
(Action Oriented)

 usrR̀o xq.k (Leadership Qualities)
 fØ;kRed vkpj.k

(Functional Characters)
 ,d lkFk dke djus dh izof̀Ùk

(Working Together)

 leh{kkRed lksp
(Critical Thinking)

 fo'ks"kKksa }kjk ekxZn'kZu
(Guidelines from Experts)

 izsj.kk (Motivation)

 Hkze ds fy, lgu'kfDr
Tolerance for Confusion

 lt̀ukRed cqf)
(Creative Mind)

 izkjaHk (Initiation)

izR;sd Nk= dks viuh i<+kbZ esa :fp j[kuh pkfg,A mls fuf'pr :i ls
cqfu;knh n{krk lh[kuh pkfg,A mls lh[kus ds izR;sd volj dk mi;ksx djuk
pkfg,A mls i<+us] fy[kus] lquus vkSj uksV ysus esa mi;qDr ekxZn'kZu dh
vko';drk gksrh gSA mls fu;fer :i ls lHkh rF;ksa vkSj ?kVukvksa dk
voyksdu djrs tkuk pkfg, tks mlds n{krk of̀) ls lac) gSA mls ges'kk
cqfu;knh n{krk vkSj mUgsa Øe esa tkjh j[kus ds fy, ifj"d̀r djus ds fy,
iz;Ru djrs jguk pkfg,A

fuEu dqN O;ogkfjd iz'u gSa tks Nk=ksa ds fgr dks /;ku esa j[kdj gy
fd;k x;k gS %

1- fofHkUu vkjs[kksa vkSj vkys[kksa dks rS;kj djuk

2- lwpuk dk vkys[kh; izn'kZu

3- vkSlr dk ifjdyu

4- izeki fopyu dk ifjdyu

5- fopj.k ds xq.kkad dk iz;ksx

6- py ek/; esa lead dk izLrqrhdj.k
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1- fofHkUu vkjs[kksa vkSj vkys[kksa dks rS;kj djuk

fuEu lwpuk dks vkjs[k esa iznf'kZr djsa

o"kZ fu;kZr vk;kr ¼ewY; djksM+ esa½

1993-94 2037 807

1994-95 2537 1584

1995-96 3496 2864

1996-97 2880 2231

1997-98

1998-99 2985 2295

1999-00 4123 2676

gy% pj.k

 okLrfod lead ls lacaf/kr egRoiw.kZ izkpy dks ladfyr djsaA

 mi;qDr ekiØe OX-v{k vkSj OY-v{k ij pqusaA

 lead dks vkjs[k ij iznf'kZr djsa ,d pj dks OX-v{k ij vkSj
nwljs dks OY-v{k ijA

5000

4000

3000

2000

1000

93-94 94-95 95-96 97-98 98-99 99-00

y

x
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2- fuEufyf[kr lwpuk dks vkys[kh; :i ls izLrqr djsa%

pkyw ys[k ij Hkkjr dk Hkqxrku dk larqyu
izFke i¡po"khZ; ;kstuk ls ¼djksM+ #- esa½

vof/k O;kikj esa deh usV xksiu O;kikj larqyu

igyh ;kstuk –542 +500 –42

nwljh ;kstuk –2339 +614 –1725

rhljh ;kstuk –2382 +431 –1951

okf"kZd ;kstuk –2067 +52 –2015

prqFkZ ;kstuk –1564 +1664 –100

iape ;kstuk –3197 +6221 +3082

NBh ;kstuk –30456 +19072 –11384

1985-86 ls 89-90 –54204 +15891 –38313

1990-91 –16934 –435 –17369

gy% pj.k

1- okLrfod lead egRoiw.kZ izkpy ;k pj ls lacaf/kr ladfyr djsaA

2- mi;qDr ekiØe pqus OX-v{k vkSj OY-v{k ds fy,

3- ,d pj dks OX-v{k ij vkSj nwljs dks OY-v{k ij izLrqr djsaA

20,000

15,000

10,000

5,000

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

I II III Jfed IV V VI 1985-86 1990-91

OX v{k 1cm = 1 ;kstuk

OY v{k 1cm = 500 djksM+

O;kikj
larqyu dk oØ
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3- fuEu lead ls vkSlr ifjdfyr djsa tks izkbejh ekdsZV esa u,
bZ';w ls lacaf/kr gSa 1990&91 ls 1996&97 rd ¼jkf'k djksM+ #- esa½

o"kZ lk/kkj.k 'ks;j

1990-91 3964

1991-92 5669

1992-93 18124

1993-94 22974

1994-95 36019

1995-96 19648

1996-97 7976

114374

gy% pj.k

1- forj.k ds izdkj dh igpku djsaA

2- lw= dk pquko djsaA

3- fu"d"kZ fudkysa

* ;g O;fDrxr voyksdu gS

 lw=
N
Σx



lk/kkj.k 'ks;j X pj dks bafxr djsa vkSj X ds dqy ;ksxQy dks fudkysa

N = enksa dh la[;k

 x = 114374 N = 7

16339.14
7

114374x 

vkSlru 16,339 djksM+ #- ewY; dh 'ks;j jkf'k mxkgh tkrh gSA

4- vkSlr izeki fopyu (Average Standard Deviation)
fopj.k dk lglaca/k xq.kakd

dksykj ftyk ds y?kq m|ksxksa dh :ijs[kk

o"kZ bdkbZ;ksa dh
la[;k

fuos'k ¼yk[k
#i;ksa esa½

deZpkfj;ksa dh
la[;k

1988-89 349 480 2253

1989-90 340 403 2515

1990-91 376 785 2188
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1991-92 335 1196 2279

1992-93 311 1650 2828

1993-94 480 1556 2828

1994-95 395 1559 4202

1995-96 402 1850 5281

1996-97 404 3870 5062

1997-98 2814 5635 19497

1998-99 509 3352 5686

1999-00 1210 4527 10596

2000-01 1310 4943 11515

2001-02 1410 5359 12434

gy%

x 760 2655 6460

izeki fopyu 710 1889 5152

lg&laca/k xq.kkad 0.80 0.90 0.97

fopj.k dk xq.kkad 93.36 71.16 79.76

pj.k %

¼1½ izR;sd pj ,d Lora= bdkbZ ekuk x;k gSA

¼2½ lw= iz;ksx djsa
n
Σxx 

¼3½ izeki fopyu dk lw= iz;ksx djsa

)XX(x
N
Σxσ

2



¼4½ lg laca/k dk lw= iz;qDr djsa

22 ΣyΣx

Σxyγ




5- fopj.k ds xq.kkad dk lw= iz;qDr djsa i.e., C.V. 100
x
σ


dksykj ftyk dks ,d ykHk gS fd ;g ns'k ds lcls rsth ls c<+us okys
caxyksj ftyk ds ,dne utnhd gSA ;g lcls cM+k vkd"kZd cktkj eqgS;k
djkrk gS tks igq¡p esa vklku gSA iwjh rjg ls o"kkZ ij vk/kkfjr jgus ds dkj.k]
ftyk oke flapkbZ ij fuHkZj gS blds df̀"k vkSj df̀"k ls tqM+s dk;ks± ij tks cgqr
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e¡gxk lk/; gSA ifj.kkeh U;wu o"kkZ rkfydk dk vFkZ gS fd m|ksxksa esa fuos'k]
[kkldj y?kq m|ksxksa esa] ,d csgrj fodYi gSA ftyk dks nw/k] flYd vkSj
vkyqvksa ds fy, tkuk tkrk gSA blds vfrfjDr] ckxokuh yksdfiz; gS tks cgqr
T;knk o"kkZ ij fuHkZj gSA

bl chp] ftys esa fuos'k 1996&97 ls yxrk gS tksj idM+k gSA 1995-96 esa
1850 yk[k #- ls ?kV x;k 1996-97 esaA 1997-98 esa vk¡dM+k 5635 yk[k Fkk
tks 1998-99 esa ?kVdj 3359 yk[k #i;s gks x;kA bl voufr ds ihNs ds
dkj.k dks ljdkjh vkSj lacaf/kr ,tsafl;ksa dks tk¡p djuk pkfg,A

izfrn'kZ dh la[;k ;k jftLVMZ bdkbZ;ksa dk izeki fopyu vkSj fopj.k dk
xq.kkad Øe'k% 710 vkSj 93-36% gSA izeki fopyu vkSj bldk foLrkj] fopj.k
dk xq.kkad bl fLFkfr esa cgqr Å¡ph gS] jftLVMZ bdkbZ dk okf"kZd vkSlr la[;k
ns[krs gq, viz. 760A flQZ 371 bdkbZ;k¡ 1992&93 esa jftLVMZ FkhaA lcls
vf/kd] 2815 bdkbZ;k ¡ 1997&98 esa jftLVMZ gqb±A jftLVMZ y?kq m|ksxksa esa
jftLVMZ dh la[;k blfy, vkos'kewyd gSaA ;s vk¡dM+sa y?kq m|ksxksa ds yxkrkj
of̀) dks |ksrd ugha gSA

jftLVMZ bdkbZ dh la[;k vkSj fd, x, fuos'k ds chp lg&laca/k xq.kkad gS]
i.e., 0-80] djhc-djhc iw.kZrk dh vksjA bldk vFkZ gS fd jftLVMZ y?kq m|ksx
dh la[;k esa of̀) dekscs'k y?kq m|ksx esa of̀) ds lkFk izxfr ij gSA

okf"kZd fuos'k ds izfrn'kZ ds lkis{k izeki fopyu vkSj fopj.k dk xq.kkad
Øe'k% 1889 vkSj 71-16% gSA izeki fopyu vkSj foLrkj ls] fopj.k dk xq.kkad]
bl fLFkfr esa mPp gSa] okf"kZd vkSlr fuos'k ds fo#) ns[kus ij viz., 1989-90
esa 2655 djksM+ tks 4 djksM+ ls dqN Åij gSA 1997-98 esa 56-35 djksM+ dk
vfrfjDr vUrokZg gSA dksbZ vk'p;Z ugha] fd izeki fopyu cgqr Å¡pk gSA
ifj.kkeLo:i ;g {ks= LFkkf;Ro ls dkQh nwj gSA jkstxkj mRiUu djus vkSj
fuos'k ds chp lg&laca/k xq.kkad 0-90 gSA ;g fujk'kk ds ckny esa ,d vk'kk
dh fdj.k gSA ;g ?kukRed lg&laca/k] mPp Lrj dk] ladsr djrk gSa fd
jkstxkj lt̀u us y?kq m|ksx esa fuos'k ds lkis{k izxfr dh gSA

jkstxkj lt̀u 1990-91 esa U;wure ij Fkk] 2188 ijA ;g 1997-98 esa 'kh"kZ
ij igq¡pk tc 19497 ukSdfj;k¡ lf̀tr gqbZA jkstxkj izkIr yksxksa dh la[;k ds
izfrn'kZ ds lkis{k izeki fopyu vkSj fopj.k dk xq.kkad okf"kZd Øe'k% 5152
vkSj 79-75% gSaA izeki fopyu vkSj bldk foLrkj fopj.k dk xq.kkad cgqr
mPp gSa o"kZ Hkj esa jkstxkj izkIr yksxksa dh la[;k ds fygkt ls] i.e., 6460A
Li"V :i ls jkstxkj lt̀u fu;fer ugha jgk gSA okf"kZd jftLVMZ bdkbZ;ksa dh
la[;k vkSj jkstxkj izkIr O;fDr;ksa ds chp dk lg&laca/k xq.kkad us cgqr mPp
Lrj dk ?kukRed lg&laca/k izkIr fd;k gS viz., 0.97 djhc&djhc iw.kZA bl
mPp Lrj ds ?kukRed lg&laca/k us lwfpr fd;k fd jftLVMZ bdkbZ;ksa esa of̀)
ds ifj.kkeLo:i jkstxkj lt̀u esa lekuqikfrd of̀) gqbZA
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6- o"kZokj dksykj ftys esa fuos'k] jkstxkj izkIr O;fDr;ksa dh la[;k
vkSj bdkbZ;ksa dh la[;k dk iw.kZ izn'kZu

mÙkj % ¼1½ o"kZ ds fy, OX-v{k pqusa]

¼2½ bdkbZ;ksa dh la[;k] fuos'k vkSj deZpkfj;ksa dh la[;k ds fy, OY-v{k
pqusa] vyx&vyx rhu lewgksa esa viz.,

(a) bdkbZ;ksa dh la[;k vkSj fuos'kA

(b) fuos'k vkSj deZpkfj;ksa dh la[;kA

(c) deZpkfj;ksa dh la[;k vkSj bdkbZ;ksa dh la[;kA

(a) uksV% vkys[k [khapus ds fy, dì;k lead iz'u ds o"kZ ls ysa&
bdkbZ;ksa dh la[;k vkSj fuos'kA

(b) uksV% nwljk vkys[k [khapus ds fy, dì;k lead iz'u o"kZ ls ysa&
fuos'k vkSj deZpkfj;ksa dh la[;kA

(c) uksV% rhljk vkys[k [khapus ds fy, dì;k lead iz'u o"kZ ls ysa&
jkstxkjksa dh la[;k vkSj bdkbZ;ksa dh la[;kA

o"kZ
1" = o"kZ OX ;{k
1" = 500 yk[k ;k 500 bdkbZ;k¡ OY- bdkbZ

bdkbZ;ksa
dh la[;k
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py ek/; (Moving Average)
fuEu lead dks vkys[k :i esa izLrqr djsa dsUnzh; ljdkj ds ekdsZV yksu ds

Hkqxrku dk;ZØe dks 3 o"khZ; vkSj 5 o"khZ; py ek/; ysdjA

¼tSlk vUrj esa&ekpZ 2001½ ¼#i;s djksM+ esa½

lzksr% vkj-ch-vkbZ- cqysfVu

o"kZ Hkqxrku dh
jkf'k

3
o"khZ; ;ksxQy

3 o"khZ;
py ;ksxQy

2001-02 26,499 — —
2002-03 27,420 86828 28943

2003-04 32,909 94645 31548
2004-05 34,316 99862 33284

2005-06 32,631 101,841 33,947

2006-07 34,894 101,676 33,892

2007-08 34,151 105,278 35093

2008-09 36,233 104,579 34860

2009-10 34,195 109,037 36346

2010-11 38,609 92,414 30805

2011-12 19,610 69,474 23158

2012-13 11,255 46,556 15519

2013-14 15,691 45,534 15178

2014-15 18,588 53,136 17712

2015-16 18,857 50,575 16858

2016-17 13,130 — —

5 o"khZ; py ek/;

ekpZ vUr Hkqxrku dh
jkf'k

5 o"khZ; ;ksxQy
(M)

5 o"khZ; vfHkufr
(M)

2001-02 26,499 — —

2002-03 27,420 — —

2003-04 32,909 1,53,775 30755

2004-05 34,316 1,62,170 32434

2005-06 32,631 1,68,901 33780



560

fVIi.kh

lead dk vkjs[kh;
fp=e;---

Lo-vf/kxe
ikB~; lkexzh

2006-07 34,894 1,72,225 34445

2007-08 34,151 1,72,104 34421

2008-09 36,233 1,78,082 35616

2009-10 34,195 1,62,798 32560

2010-11 38,609 1,39,902 27980

2011-12 19,610 1,19,360 23872

2012-13 11,255 1,03,753 20751

2013-14 15,691 84,001 16800

2014-15 18,588 77,701 15540

2015-16 18,857 — —

2016-17 13,130 — —
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5 o"khZ; py vfHkufr

okLrfod frfFk oØ

viuh izxfr tk¡fp, (Check Your Progress)

1- js[kk vkjs[k /kkj.k djrs gS _________ iryh js[kk,aA

¼d½ mnxz ¼[k½ igys n.M

¼x½ nwljs n.M ¼?k½ bues dksbZ ugha

vUr Lrj ¼o"kZ½
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2- ljy n.M vkjs[k /kkj.k djrs gSa _________ Js.khA

¼d½ O;fDrxr izs{k.k ¼[k½ dky

¼x½ vyx jax ¼?k½ 'ksM

3- cgqfo/k n.M vkjs[k dgykrs gSa _________ n.M vkjs[kA

¼d½ ,d&foerh; ¼[k½ f}&foerh;

¼x½ vUr&foHkDr ¼?k½ buesa dksbZ ugha

4- vUrfoZHkDr n.M vkjs[k lacaf/kr gSa _________ vo;oksa lsA

¼d½ vUr&foHkDr ¼[k½ ,d&foerh;

¼x½ f}&foerh; ¼?k½ buesa dksbZ ugha

5- fopyu n.M fofHkUu ewY;ksa esa okLrfod _________ n'kkZrsa gSaA

¼d½ ykHk ;k gkfu ¼[k½ O;kikj dk vuqdwy larqyu

¼x½ foijhr laof̀Ùk;k¡ ¼?k½ buesa dksbZ ugha

6- leku laof̀Ùk ds fHkUu vkSj foijhr ?kVd n'kkZus okys n.M _________
n.M dgykrs gSaA

¼d½ fopyu n.M ¼[k½ vUrfoZHkDr

¼x½ f}&fn'kk ¼?k½ buesa dksbZ ugha

7- n.M tks QSyh gqbZ Hkqtkvksa dk izHkko nsrs gSa dgykrs gSa _________
n.MA

¼d½ f}&fn'kk ¼[k½ fopyu

¼x½ ;qXe ¼?k½ buesa dksbZ ugha

8- vk;r iznf'kZr djrs gSa nks ;k vf/kd ewY;ksa dk vkisf{kd _________A

¼d½ ifj.kke ¼[k½ izfr'kr

¼x½ xq.k&/keZ ¼?k½ buesa dksbZ ugha

9- oxZ dh pkj Hkqtk,a pkj le _________ gksrs gSaA

¼d½ izfr'kr ¼[k½ ewY;

¼x½ ifj.kke ¼?k½ xq.k&/keZ

10- ,d oØ js[kk ls f?kjk LFkku dgykrk gS _________ dsUnz ls nwjh cjrrs
gq,A

¼d½ Hkqt ¼[k½ dksfV

¼x½ prqFkk±'k ¼?k½ buesa dksbZ ugha
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11- fp= dk vkys[kh; lk/ku dgykrk gS _________A

¼d½ lrr ¼[k½ fofPNUu

¼x½ dky ¼?k½ buesa dksbZ ugha

12- ekufp= ls vofLFkr vkys[k dgykrk gS _________A

¼d½ vkof̀Ùk oØ ¼[k½ rksj.k oØ

¼x½ vkof̀Ùk cgqHkqt ¼?k½ buesa dksbZ ugha

9-7 viuh izxfr tk¡fp, iz'uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼d½

2- ¼[k½

3- ¼x½

4- ¼d½

5- ¼x½

6- ¼x½

7- ¼x½

8- ¼d½

9- ¼[k½

10- ¼x½

11- ¼x½

12- ¼[k½

9-8 lkjka'k (Summary)

lead dk vkjs[kh; fp=e; vkSj ys[kkfp=h; izn'kZu euq"; ds fnekx ij ,d
vFkZ;qDr izHkko vafdr djrs gSa djhc&djhc gekjs lkspus ls igysA os cgqr
le; dh Hkh cpr djrs gSa D;ksafd cgqr FkksM+k gh ifjJe okafNr gS mUgsa le>us
ds fy, vkSj muls vFkZ;qDr fu"d"kZ fudkyus ds fy,A ,d O;fDr lkaf[;dh;
vk¡dM+ksa dks ns[kuk ugha Hkh ilUn dj ldrk gS ijUrq og FkksM+h nsj :ddj
Hkh ,d utj Mky ldrk gS js[kkfp=ksa ijA blh dkj.ko'k lekpkj i=ksa ds
foÙkh;@O;kikfjd LraHkksa esa jkst] vkfFkZd vkSj O;kikfjd ikf{kdksa]
O;kikfjd ?kjkuksa ds okf"kZd izfrosnuksa bR;kfn esa vkjs[kksa] ys[kkfp=ksa vkSj pkVks ± dks
txg jgrh gSA

tc mfpr <ax ls fufeZr gksa] vkjs[k vkSj ys[kkfp= vklkuh ls n'kkZrh gS
ftldk fooj.k la[;kRed lkj.kh;u esa gks ldrk gS [kks tk,A os ladfyr
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lead ds fo'ks"k xq.kksa dks izdk'ke; djrh gS] nks ;k nks ls vf/kd lead ds
leqPp;ksa ds chp rqyuk lqlk/; cuk nsrh gS vkSj gesa muds chp ds laca/k dk
T;knk rRijrk ls v/;;u djus esa leFkZ cukrh gSA

vkjs[k izof̀Ùk dks izxV djrh gS] vf/kd Li"Vrk ls vxj lead esa dksbZ gS
lkj.khd`r la[;kRed vk¡dM+ksa dh rqyuk dh vis{kk vkSj fdl rjg izof̀Ùk
(Trends) cny jgh gS og n'kkZrh gSA ;|fi ;g lwpuk ,d lkj.kh esa Hkh
vUrfuZfgr gS] ;g cgqr dfBu vkSj le; [kir djus okyh gks ldrh gS
¼dHkh&dHkh vlaHko gks ldrh gS½ lead ds lkj.kh;u ls izof̀Ùk dk vfLrRo vkSj
izdf̀r fu/kkZfjr djukA

fp=e; izn'kZu

1- lQkbZ& tSlk fd igys bafxr fd;k tk pqdk gS] fp=] lkaf[;dh;
leadksa dks izLrqr djus ds fy, nf̀"Vxr fp=.k gS vkSj vk¡[kksa ds fy, vf/kd
izHkkoksRiknd] vkd"kZd vkSj efLr"d ij LFkkbZ izHkko Mkyrk gSA blfy, ;g
vfuok;Z gS fd os cgqr lkQ&lqFkjs vkSj vkd"kZd cus gksa] lgh izdkj vkSj v{kjksa
ds lkFk vkSj mi;qDr lk/kuksa tSls fofHkUu jaxksa] fofHkUu vkoj.kksa ¼gYdk vkSj
xk<+k½ fcUnqqvksa] MS'k] fcUnqq js[kkvksa (Dotted Lines), VwVh js[kkvksa (Broken Lines),
fcUnqq vkSj MS'k js[kkvksa bR;kfn] tks n.Mksa (Bars), vk;rksa (Rectangles), o`Ùkksa
(Circles) bR;kfn vkSj muds vo;oksa ds chp dh txg dks Hkjus esa fd;k tkrk
gSA

2- 'kh"kZd vkSj ikn fVIif.k;k¡& izR;sd fp= dks ,d mi;qDr 'kh"kZd
fn;k tkuk pkfg, fo"k; oLrq dks n'kkZus ds fy, vkSj fofHkUu rF; tks fp= esa
fu:fir gSA

3- iSekus dk pquko& fp=ksa ds fuekZ.k esa lcls vko';d dkjdksa esa ,d
mfpr iSekus dk pquko gSA vxj ,d gh la[;kRed lead ds leqPp; fofHkUu
iSekuksa ij [khaps tk,a rks fp= fHkUu gksaxs vkSj dbZ ckj xyr vkSj Hkzked O;k[;k
nsaxsA

4- pkSM+kbZ vkSj Å¡pkbZ ds chp ,d mfpr vuqikr cuk, j[kuk pkfg,A

5- ,d fp= dk pquko dksbZ vklku dke ugha gS ;g izeq[k :i ls lead
dh izdf̀r] voyksduksa ds ifjek.k vkSj fofHkUu izdkj ds yksxksa ftuds fy, fp=
lkFkZd gSa ij fuHkZj djrk gS vkSj blds fy, okafNr gS fo'ks"kKrk] prqjkbZ vkSj
cf)erkA

6- vuqØef.kdk& fp= dh Li"V le> ds fy, ,d laf{kIr vuqØef.kdk
gksuh pkfg, tks fp= ds fuekZ.k esa iz;qDr fofHkUu rjg ds vkPNknuksa] jaxksa]
iafDr;ksa vkSj uewuksa dk laf{kIr fooj.k nsA

7- ljyhdj.k& vfUre esa] fp=ksa dks tgk¡ rd laHko gks bruk ljy gksuk
pkfg, fd ,d vke vkneh Hkh ftls dksbZ xf.krh; ;k lkaf[;dh; vk/kkj ugha gS
le> ldsA blfy,] ;g okafNr gksxk fd vf/kd la[;k esa dbZ rkfydk [khapuk
vPNk gks cfuLir ,d ;k nks tfVy rkfydk [khapus dsA
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fp=ksa ds izdkj (Types of Diagram)

O;ogkj esa lkaf[;dh; leadksa dks izLrqr djus ds fy, cgqr izdkj ds
fp=e; lk/ku iz;qDr gksrs gSaA tcfd ge ;gk¡ lkekU;r% lcls vf/kd iz;qDr
gksus okys fp=ksa dk o.kZu djsaxs tks eksVs rkSj ij fuEufyf[kr :i ls oxhZd̀r
fd, tk ldrs gSa%&

1- ,d&vk;keh fp= ¼fofe=h½ viz. (Line Diagram and Bar Diagram,)
js[kh; fp= vkSj n.M&fp=

2- f}&vk;keh ¼fofeÙkh;½ fp= tSls& vk;r] oxZ vkSj o`Ùk ;k ikbZ&fp=
(Rectangle, Spheres and Circle or Piecharts)

3- f=&vk;keh fp= (Cubes, Spheres, Prism, Cylinder and Blocks)
tSls& ?ku] xksys] fizTe] csyu vkSj CykWd

4- fp=ys[k (Pictograms)

5- ekufp= (Cartograms)

mi;qZDr lHkh izdkj ds vkjs[k dk iqLrd ds v/;k; esa foLrr̀ ppkZ dh xbZ
gSA

9-9 eq[; 'kCnkoyh (Key Terminology)

 lead dk vkjs[kh; izn'kZu% Diagrammatic Representation of Data

 ,d&fofEkrh; vkjs[k% One-Dimensional Diagrams

 f}&foferh; vkjs[k% Two&Dimensional Diagrams

 f=&foferh; vkjs[k% Three-Dimenssional Diagrams

 lead dk vkys[kh; izn'kZu% Graphic Representation of Data

 vko`fÙk forj.k dk vkys[k% Graphs of Frequency Distibution

 n{krk o`f)% Skill Development

 ekujs[kk% Cartograms

 fp= js[kk% Pictograms

 ljy n.M vkjs[k% Simple Bar Diagrams

 foPNsn n.M% Broken Bars

 vk;rsa% Rectangles

 oxZ% Squares

 o`Ùk% Circles

 ljy vUrfoZHkDr vk;r% Simple Sub-divided Rectangles

 izfr'kr vUrfoZHkDr vk;r% Percentage Sub-divided Rectangles

 rksj.k oØ% Dgive Curves
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9-10 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Question and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- n.M vkjs[k D;k gS\

2- vkjs[k fufeZr djus ds nks fu;e nsaA

3- nks oLrq vkjs[k dk mYys[k djsaA

4- vki ^foPNsn n.Mksa* ls D;k le>rs gSa\

5- ,d ^ikbZ pkVZ* D;k gS\

6- n.M vkjs[kksa dh nh lhekvksa dk mYys[k djsaA

7- ,d ^vkjs[k* dk vFkZ crkosaA

8- ^vokLrfod vk/kkj js[kk* D;k gS\

9- vki ,d ^vkjs[k* ls D;k le>rs gSa\

10- ^rksj.k* dk vFkZ nsaA

11- vkys[kksa dk D;k egRo gS\

12- vkjs[kksa dk D;k egRo gS\

13- ,d ^vk;r&fp=* dk vFkZ nsaA

14- vki ^vkòfÙk cgqHkqt* ls D;k le>rs gSa\

15- ,d ^fp=js[kk* D;k gS\

16- ,d ^ekujs[kk* dk vFkZ crkosaA

17- oxZ vkSj ?ku D;k gSa\

18- in ^;qXe naM* dk o.kZu djsaA

19- vki ^fopyu n.M* ls D;k le>rs gSa\

20- ,d ^o`Ùk vkys[k* D;k gS\

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- fofHkUu izdkj ds vkys[kksa dk o.kZu djsaA

2- vkjs[k ds fuekZ.k esa fofHkUu pj.kksa dk mYys[k djsaA

3- fuEu ds fy, ,d mi;qDr n.M vkjs[k fufeZr djsaA

Nk=ksa dh la[;k

dksyt dyk foKku okf.kT; dqy

A 1200 800 600 2600

B 700 500 600 1800
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4- ifjokj 'A' ds fuEu [kps± dks ikbZ fp= ls iznf'kZr djsa

O;; % Hkkstu HkkM+k diM+k nwljs cpr

[kpZ dh xbZ jkf'k % 540 180 150 190 40

5- fuEu lead dks ,d mi;qDr vkjs[k ls iznf'kZr djsa %

v[kckj v[kckj dh izfr;k¡ fcØh dh xbZ

VkbZEl vkWQ bfUM;k 42,200

uoHkkjr VkbZEl 64,800

fgUnqLrku VkbZEl 54,000

fot; d.kkZVd 57,600

iztkok.kh 68,400

6- fuEu lead dks ,d mi;qDr vkjs[k ls iznf'kZr djsa%

ladk; % Ckh-ch-,e- ch-lh-,- ,e-ch-,- ,e-lh-,-

Nk=ksa dh la[;k % 72,00 10,800 3,600 5400

9-11 lgk;d ikB~; lkexzh (Suggested Readings)

1- lkaf[;dh ds fl)kUr & Mh-,u- ,ygkal vkSj fdrkc dk egy
oh.kk ,ygkal

2- lkaf[;dh ds fl)kUr & ,l-ih- flag S. Chand & Co.

3. Fundamentals of – S.C. Gupta & S. Chand & Co.
Statistics V.K. Kapoor

4. Applied Statistics – S.C. Gupta & S. Chand & Co.
V.K. Kapoor

5. Fundamentals of – G.M. Gupta & S. Chand & Co.
Statistics Das Gupta

6. Mathematical – H.C. Saxena S. Chand & Co.
Statistics
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