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 [k.M ^v* 

;wfuV 1 

lkaf[;dh dk vFkZ o ifjHkk"kk] dk;Z] egRo] lkaf[;dh dh lhek;sa ,oa vfo’okl 

mís'; 

bl bdkbZ dks i<+dj vki bl ;ksX; gks ldsaxs fd% 

 lkaf[;dh 'kCn dh ifjHkk"kk crk ldsa

 fooj.kkRed rFkk fu"d"kkZRed lkaf[;dh esa varj dj ldsa

 lkaf[;dh ds fofHkUu dk;ks± dk o.kZu dj ldsa

 fofHkUu {ks=ksa esa lkaf[;dh; fof/k;ksa dk egÙo Li"V dj ldsa

 lkaf[;dh fof/k;ksa dh ifjlhekvksa dks le> ldsa

 lkaf[;dh esa vfo'okl ds dkj.kksa dks Li"V dj ldsa

izLrkouk 

lkaf[;dh ¼Statistics½ dksbZ ubZ fo/kk ugha gS] oju~ ;g bruh gh izkphu gS ftruh ekuoh; fØ;k,¡A 
ijUrq bl dh mi;ksfxrk dk {ks= yxkrkj c<+rk tk jgk gSA izkphu le; esa bls ^^'kklu&dyk dk foKku** 
le>k tkrk Fkk rFkk jkT; dh iz'kklfud fØ;k dk miksRikn le>k tkus ds dkj.k bl dk {ks= lhfer FkkA 
ml le; esa ljdkj] iz'kklfud mís'; ls] tula[;k] tUe&e`R;q vkfn ds vfHkys[k j[krh FkhA okLro esa vkaXy 
Hkk"kk ds 'kCn ^^LVsfVfLVDl** ¼Statistics½ dh mRifÙk ySfVu Hkk"kk ds 'kCn ^LVsVl* ¼Status½ ;k bVkyoh 'kCn 
^^LVsfVLVk** ¼Statista½ vFkok teZu 'kCn ^^LVsfVfLVd** ¼Statistik½ ls gqbZ gS] ftu lHkh dk vFkZ ^^jktuhfrd 
jkT;** ¼Political State½ gSA vkt lkaf[;dh fof/k;ksa dk d`f"k] vFkZ'kkL=] lekt'kkL=] O;olk;&izcU/k vkfn 
fHkUu&fHkUu {ks=ksa esa O;kid :i ls iz;ksx fd;k tkrk gSA bl bdkbZ esa vki lkaf[;dh dh ifjHkk"kk] fooj.kkRed 
rFkk fu"d"kkZRed lkaf[;dh esa varj] lkaf[;dh ds dk;ks±] lkaf[;dh ds egRo rFkk ifjlhekvksa rFkk lkaf[;dh ij 
vfo'okl dk v/;;u djsaxsA  

lkaf[;dh dk vFkZ 

^^lkaf[;dh** 'kCn dk iz;ksx fofHkUu izdkj ls fd;k tkrk gSA ;nk&dnk rF;ksa ds la[;k laca/kh fooj.kksa 
;k vk¡dM+ksa ¼data½ dk mYys[k djus ds fy, cgqopu ds :i esa bldk iz;ksx fd;k tkrk gSA nwljh vksj bl 
'kCn dk iz;ksx ,dopu esa xf.kr] vFkZ'kkL= vkfn tSls fo"k; ds v/;;u ds :i esa Hkh iz;ksx fd;k tkrk gSA 
mnkgj.kkFkZ] tc ge ;g dgrs gSa fd gekjs ns'k esa lacaf/kr dqN ^^lkaf[;dh** bl izdkj gSa& Hkkjr esa izfr 1]000 
iq:"kksa ds fy, fL=;ksa dh tula[;k 932 gS] vFkok lkef;d ewY;ksa ij vk/kkfjr izfr O;fDr jk"Vªh; mRikn 
1950&51 esa 246 #- ls c<+dj 2008&09 esa 2]596 #- gks x;k gS& rc ge lkaf[;dh 'kCn dk mi;ksx cgqopu 
vFkZ esa ¼vFkkZr~ leadksa ;k vk¡dM+ksa ds vFkZ esa½ djrs gSA mDr la[;kvksa esa O;Dr fooj.k dks rS;kj djus ds fy, 
gekjs fy, mu fof/k;ksa rFkk rduhdksa dh tkudkjh gksuk vko';d gS tks vk¡dM+ksa ds ladyu] la?kVu] 
izLrqrhdj.k] fo'ys"k.k rFkk vFkZfu.kZ; esa iz;ksx dh tkrh gSaA bu fof/k;ksa rFkk rduhdksa dk v/;;u lkaf[;dh 
foKku dgykrk gSA Ja
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B.Com.-I/V/2 

 bl lanHkZ esa lkaf[;dh 'kCn dk iz;ksx ,dopu esa gSA bl vfHkizk; esa lkaf[;dh fof/k;k¡ ;k 
lkaf[;dh&foKkuA vkb,] bu nksuksa vFkks± dk foLrkj ls v/;;u fd;k tk,A 

cgqopu esa iz;qDr lkaf[;dh dh ifjHkk"kk 

vyx&vyx ys[kdksa us lkaf[;dh dks vyx&vyx izdkj ls ifjHkkf"kr fd;k gSA oscLVj ¼Webster½ ds 
vuqlkj ^^lead fdlh jkT; esa jgus okys O;fDr;ksa dh fLFkfr ls lacaf/kr oxhZd`r rF; gSa& fo'ks"k :i ls os rF; 
ftudks vadksa ds :i esa vFkok fdlh Hkh lkfj.kh ;k ofxZr i)fr }kjk izLrqr fd;k x;k gksA** ckmys ¼Bowlay½ 
ds vuqlkj] ^^fdlh vuqla/kku ls lacaf/kr vadksa esa O;Dr fd;s x;s mu rRoksa ds fooj.k dks lead ;k vk¡dM+s 
dgrs gSa ftUgsa ,d&nwljs dh rqyuk esa j[kk tk ldrk gSA** ;wy rFkk ds.Mky ¼Yule and Kendall½ ds 
vuqlkj] ^^leadksa ls rkRi;Z mu la[;kRed rF;ksa ls gS tks i;kZIr lhek rd vusd izdkj ds dkj.kksa ls izHkkfor 
gksrs gSA** mDr ifjHkk"kk,¡ cgqr ladh.kZ gSa D;ksafd ;s lkaf[;dh ds {ks= dks mUgha rF;ksa rFkk la[;kvksa rd lhfer 
djrh gSa tks jgus okys O;fDr;ksa dh n'kkvksa ls lacaf/kr gksa vkSj ;k fQj leadksa dh dqN fof'k"V fo'ks"krk,¡ gksaA 

lkaf[;dh dh vf/kd O;kid ifjHkk"kk gksjsl lsfØLV ¼Horace Sacrist½ us nh FkhA muds vuqlkj 
lkaf[;dh ls rkRi;Z ^^rF;ksa ds ml lewg ls gS tks vusd dkj.kksa ls i;kZIr ek=k esa izHkkfor gksrs gS] ftUgsa vadksa 
esa O;Dr fd;k tkrk gS] ftudh x.kuk ;k vuqeku ifj'kq)rk ds ,d mfpr Lrj ds vuqlkj dh tkrh gS] ftUgsa 
iwoZfuf'pr mís'; ds fy, ,d O;ofLFkr <ax ls laxzg fd;k tkrk gS] rFkk ftUgsa ,d&nwljs ds rqyukRed :i 
esa j[kk tkrk gSA** ;g ifjHkk"kk O;kid gS rFkk mu leLr fo'ks"krkvksa dk mYys[k djrh gS tks la[;kRed rF;ksa 
¼lead½ es gksuh pkfg, rkfd os lkaf[;dh dgyk ldsaA vkb,] vc ge bu fo'ks"krkvksa dh ,d&,d djds 
foospuk djsaA 

d½ lead rF;ksa ds lewg gksus pkfg, % vdsyh rFkk vlacaf/kr la[;k,¡ vk¡dM+s ugha gksrhA mUgsa fdlh fo'ks"k 
vuqla/kku {ks= ls lacaf/kr rF;ksa ds lewg dk Hkkx gksuk vko';d gSA mnkgj.kkFkZ] jke dh ekfld vk; 
2]000 #- gSA ;g ,d lkaf[;dh; fooj.k ;k lead ugha gSA rFkkfi] ;g dFku fd jke] eksgu rFkk 
lksgu dh ekfld vk; Øe'k% 2]000 #-] 2]500 #- rFkk 3]000 #- gS] lkaf[;dh; lead gSA 

[k½ lead vusd dkj.kksa }kjk izHkkfor gksrs gSa % fdlh leL;k@rF;ksa ij vusd dkj.kksa dk izHkko iM+rk gSA 
mnkgj.kkFkZ] fdlh oLrq ij fd;k tkus okyk ?kjsyw O;; vusd dkj.kksa tSls] vk;] :fp] f'k{kk vkfn }kjk 
izHkkfor gksrk gSA blh izdkj xsgw¡ dh mRiknu ek=k feV~Vh] cht] o"kkZ] rkieku vkfn vusd dkj.kksa ij 
fuHkZj djrh gSA bu rF;ksa ls lacaf/kr vk¡dM+sA lead dgykrs gSA ijarq ;fn ge ,d ls nl rd vad 
rFkk muds oxZ ,d dkxt ij fy[k nsa rks] ,d ls vf/kd la[;k,¡ gksus ij Hkh mUgsa lead ugha dgk tk 
ldrkA ;s la[;k,¡ vusd dkj.kksa }kjk izHkkfor ugha gksrhA 

x½ leadksa dks la[;k esa O;Dr fd;k tkuk pkfg, % dsoy la[;kvksa esa O;Dr rF;&fooj.k gh lead dgykrs 
gSaA y{k.kksa dk xq.kkRed o.kZu tSls] lqUnjrk] vk¡[kksa dk jax vkfn izR;{k :i ls ekis ugha tk ldrsA 
blfy, lkekU;r;k] os lead ugha dgykrsA bu y{k.kksa dks la[;kRed :i nsdj gh lead cuk;k tk 
ldrk gSA mnkgj.kkFkZ] ,d fo|ky; esa ge dkys] uhys ;k Hkwjs jax dh vk¡[k okyh yM+fd;ksa dh la[;k 
fxu ldrs gSaA 

?k½ lead ;Fkksfpr ifj'kq)rk ds ekun.M ds vuqlkj izekf.kr vFkok vuqekfur fd;s tkrs gSa % leadksa dk 
izx.ku ;k rks vkx.ku }kjk fd;k tkrk gS ;k vuqeku }kjkA ijarq ;Fkksfpr 'kq)rk dk ekun.M cuk, 
j[kuk vfuok;Z gSA 'kq)rk dk Lrj vuqla/kku dh izdf̀r rFkk ml ds mís'; ij fuHkZj djrk gSA dYiuk 
djsa fd vki ,d fo|ky; ds iz/kkukpk;Z ds ukrs ch-dke- esa izos'k ikus okys Nk=ksa ds ifj.kke fu"iknu 
ds vkSlr Lrj dks tkuuk pkgrs gSaA blds fy, vki dks mu fo|kfFkZ;ksa ds mPp ek/;fed Lrj ij 
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B.Com.-I/V/3 

izkIr fd, x;s vad vo'; ladfyr djus pkfg,A ;g nks izdkj ls fd;k tk ldrk gSA igys] vki 
fo|kfFkZ;ksa }kjk izkIr vadksa dh lwph rS;kj dj ml dh vkSlr Kkr dj ldrs gSaA vU;Fkk] ;fn fdlh 
dkj.k iw.kZ lax.kuk laHko ugha gS rks vki izfrn'kZ ¼Sample½ dk pquko dj ldrs gSaA izfrn'kZ ds vk/kkj 
ij vki ckn esa lHkh fo|kfFkZ;ksa ds ifj.kke fu"iknu vkSlr Lrj dk vuqeku yxk ldrs gSaA bl izdkj] 
lead lax.kuk }kjk vFkok vuqeku }kjk izkir fd, tk ldrs gSaA vkb,] ,d vU; mnkgj.k }kjk 
;Fkksfpr@ifj'kq)rk ds ekun.M ds vfHkizk; dks le>saA ;fn vki Hkkjr ds dqy [kk|kUu mRiknu dk 
vuqeku] yk[k Vuksa esa] yxk jgs gSa] rks vki dh mfpr bdkbZ ¼;k ifj'kq)rk dk Lrj½ yk[k Vuksa esa 
gksxhA ijarq] ;fn vki Lo.kZ dk dqy mRiknu cryk jgs gSa rks vkidh mfpr bdkbZ fdyksxzke gks ldrh 
gSA bl izdkj ifj'kq)rk dk Lrj vuqla/kku dh izd`fr rFkk mlds mís'; ij fuHkZj djrk gSA 

M+½ leadksa dk laxzg iwoZ&fu/kkZfjr mn~ns'; ds fy, O;ofLFkr <ax ls fd;k tkuk pkfg, % leadksa dk laxzg 
O;ofLFkr <ax ls gksuk pkfg,A vO;ofLFkr <ax ls laxzfgr leadksa ls mn~ns'; fl) ugha gksxkA leadksa 
ds laxzg.k dk mn~ns'; iwoZfu/kkZfjr rFkk Li"V o fuf'pr gksuk pkfg,A vuqla/kku dk mn~ns'; Li"V u 
gksus ij ;k rks ge cgqr ls vuko';d lead dj yasxs vFkok vko';d vk¡dM+s NksM+ nsaxsA 

p½ leadksa dks ,d&nwljs ls lacaf/kr :i esa j[kk tkuk pkfg, % lead dgs tkus ds fy, la[;kvksa esa O;Dr 
rF; rqyuk ds ;ksX; gksus pkfg,A mnkgj.kkFkZ] fdlh fo'ks"k o"kZ esa fdlh oLrq ds mRiknu rFkk fu;kZr 
laca/kh vk¡dM+s ijLij lacaf/kr gSA lkFk&lkFk fy[ks tkus ij gh os laed gSaA ijarq ;fn vkids ikl rhu 
la[;k,¡ gSa] tSls& ¼1½ 2006 esa Hkkjr esa pkoy dk mRiknu] ¼2½ 2007 esa la;qDr&jkT;&vesfjdk esa tUes 
cPpksa dh la[;k rFkk ¼3½ 2008 esa baXyS.M esa iathd`r xkfM+;ksa dh la[;kA rc mDr la[;k,¡ rF; Hkys gh 
gks] ijarq bdV~Bk j[kus ij Hkh os lead ugha dgh tk ldrh D;ksafd bu la[;kvksa dk ijLij dksbZ laca/k 
ugha gSA vr% ;g Li"V gS fd lHkh lead rF;ksa ds la[;kRed fooj.k gSa ijarq rF;ksa ds lHkh la[;kRed 
fooj.k lead ugha gksrsA mijksDr fo'ks"krkvksa ds mifLFkr gksus ij gh mUgsa laed dgk tk ldrk gSA 

,dopu esa iz;qDr lkaf[;dh dh ifjHkk"kk 

foosdiw.kZ fu.kZ; ds fy, la[;kRed lwpukvksa dks ladfyr] laxfBr] izLrqr] fo'ysf"kr rFkk fuoZfpr fd;k 
tkuk pkfg,A ,slk djus ds fy, gesa ,slh fof/k;ksa dh vko';drk gksrh gS tks bl dk;Z eas gekjh lgk;rk dj 
ldsaA vr% ,dopu esa iz;qDr lkaf[;dh 'kCn ls rkRi;Z fof/k;ksa ds ml lewg ls gS ftls leadksa ds laxzg.k] 
fo'ys"k.k rFkk fuoZpu ;k vFkZfu.kZ; ds fy, iz;ksx fd;k tkrk gSA bl lanHkZ esa Hkh vyx&vyx ys[kdksa us 
lkaf[;dh dh ifjHkk"kk vyx&vyx dh gSA vkb,] vc ge bu esa ls dqN ifjHkk"kkvksa dk o.kZu djsaA mnkgj.kkFkZ] 
ckmys us dbZ ifjHkk"kk,¡ nh gSaA ijUrq mu esa ls dksbZ ifjHkk"kk Hkh O;kid ugha dgh tk ldrhA okLro esa bu 
ifjHkk"kkvksa ls gesa lkaf[;dh foKku dh izxfr dk vkHkkl gksrk gSA ckmys dh dqN ifjHkk"kk,sa bl izdkj gSa% 

i) lkaf[;dh dks x.kuk dk foKku dgk tk ldrk gSA

ii) lkaf[;dh dks vuqikrksa dk foKku dgk tk ldrk gSA

iii) lkaf[;dh og- foKku gS tks lkekftd O;oLFkk dks lEiw.kZ ekudj] mlds lHkh :iksa dk ekiu djrk gSA

ØkWDlVu rFkk dkWmMu ¼Croxton and Cowden½ us lkaf[;dh dh ljy rFkk laf{kIr ifjHkk"kk nh gSA 
muds vuqlkj] ^^lkaf[;dh dks la[;kRed leadksa ds ladyu] izLrqrhdj.k] fo'ys"k.k rFkk fuoZpu ds :i esa 
ifjHkkf"kr fd;k tk ldrk gSA** 

lsfyxesu ¼Selligman½ }kjk nh xbZ ifjHkk"kk Hkh bruh gh ljy ijarq O;kid gSA muds vuqlkj] 
^^lkaf[;dh og foKku gS ftldk laca/k leadksa ds ladyu] oxhZdj.k] izLrqrhdj.k] rqyuk rFkk fuoZpu dh 
jhfr;ksa ls gS ftudks fdlh vuqla/kku&{ks= ij dqN izdk'k Mkyus ds fy, ,df=r fd;k x;k gks**A mijksDr 
fiNyh nksuksa ifjHkk"kk,¡ dkQh lkjxfHkZr rFkk O;kid gSa rFkk lkaf[;dh fof/k;ksa ds {ks= dks Li"V djrh gSaA 
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B.Com.-I/V/4 

lkaf[;dh foKku gesa ¼1½ leadksa ds ladyu] ¼2½ leadksa ds oxhZdj.k rFkk lkj.kh;u] ¼3½ leadksa ds izLrqrhdj.k] 
¼4½ leadksa ds fo'ys"k.k rFkk ¼5½ leadksa ds fuoZpu dh fof/k;ksa rFkk rduhdksa dh f'k{kk nsrk gSA mijksDr foospu 
ls ge ;g fu"d"kZ fudky ldrs gSa fd lkaf[;dh 'kCn ;k rks cgqopu vFkZ esa iz;ksx gksrk gS] tgk¡ mldk rkRi;Z 
leadksa ;k vk¡dM+ksa ls gS] vFkok ,dopu vFkZ esa iz;ksx fd;k tkrk gS tgk¡ bldk vFkZ vfuf'prrk dh fLFkfr esa 
cqf)eÙkkiw.kZ fu.kZ; ysus ds fy, iz;qDr fof/k;ksa ds :i esa fd;k tkrk gSA  

fooj.kkRed rFkk fu"d"kkZRed lkaf[;dh ¼Descriptive and Inferential Statistics½ 

vkidks fofnr gS] ,dopu esa iz;ksx gksus ij] lkaf[;dh 'kCn ls rkRi;Z mu fof/k;ksa rFkk fl)karksa ls gS 
tks fdlh vuqla/kku&{ks= ls lacaf/kr leadksa ds ladyu] izLrqrhdj.k] fo'ys"k.k rFkk fuoZpu esa iz;ksx fd, tkrs 
gSaA ;s fof/k;k¡ rFkk rduhdsa bruh fofo/k gSa fd lkaf[;dhfon~ izk;% bUgsa nks oxks± esa ckaVrs gSa% ¼1½ fooj.kkRed 
lkaf[;dh rFkk ¼2½ fu"d"kkZRed lkaf[;dhA 

fooj.kkRed lkaf[;dh ¼Descriptive Statistics½ % ls rkRi;Z mu fofHkUu ekiksa ls gS tks leadksa dh 
fo'ks"krkvksa ds fooj.k izLrqr djus ds fy, iz;ksx fd, tkrs gSaA bu ekiksa esa dsUnzh; izd`fr ds eki] fopyu ds 
eki vkfn 'kkfey gSaA js[kkfp=ksa] lkjf.k;ksa rFkk fp=ksa }kjk laedksa dk fu:i.k Hkh fooj.kkRed lkaf[;dh esa 
lfEefyr gSA mnkgj.kkFkZ] ;fn ch-dke- ds fo|kfFkZ;ksa dh la[;k 100 gS vkSj vki bu fo|kfFkZ;ksa ds vkSlr vad 
Kkr djrs gSa] rks vki ;gk¡ fooj.kkRed lkaf[;dh dk iz;ksx dj jgs gSaA blh izdkj] tc vki mlh d{kk ls 
izfrn'kZ ¼Sample½ }kjk pqus 25 fo|kfFkZ;ksa ds vkSlr vad Kkr dj jgs gSa ijrqa vki lEiw.kZ d{kk ds fy, dksbZ 
lkekU;hdj.k djus dk iz;kl ugha dj jgs] rks Hkh vki fooj.kkRed lkaf[;dh dk iz;ksx dj jgs gSaA  

fu"d"kkZRed lkaf[;dh ¼Inferential Statistics½ % ls rkRi;Z funsZ'k leadksa ds y{k.kksa ds vk/kkj ij 
lexz leadksa ¼population data½ ds laca/k eas izkekf.kd fu"d"kZ fudkyus dh lkaf[;dh; izfØ;k ls gSA 
lkaf[;dh esa lexz ¼population½ 'kCn ls rkRi;Z tux.kuk ls u gks dj fdlh v/;;u {ks= ls lacaf/kr lHkh 
bdkbZ;ksa ls gSA mijksDr mnkgj.k esa ;fn izk/;kid izfrn'kZ vkSlr vadksa ds vk/kkj ij d{kk ds lHkh fo|kfFkZ;ks 
ds vkSlr vadksa dk vuqeku yxkus dk fu.kZ; ys rks ge dgsaxs fd og fu"d"kkZRed lkaf[;dh dk iz;ksx dj jgs 
gSaA ;g ckr /;ku nsus ;ksX; gS fd ge vf/kdrj funsZ'k leadksa ds vk/kkj ij gh lexz leadksa ds y{k.kksa dks 
le>us dk iz;kl djrs gSaA funsZ'k fu"d"kks± ds vk/kkj ij lexz ds laca/k esa Kkr fu"d"kks± esa dqN foHkze vFkok 
vlaxfr gksuk LokHkkfod gSA lEHkkO;rk fl)kar ¼probalility theory½ ds vk/kkj ij ,sls foHkze dk ifjek.k Kkr 
fd;k tk ldrk gSA  

cks/k iz'u  

1- D;k fuEufyf[kr oDrO; lkaf[;dh lead gSa\ gka ;k ugha esa mÙkj nhft;sA 

i) ,d QSDVªh ds 100 Jfedksa dh lkIrkfgd et+nwjhA ----------

ii) jke dk dn 6 QqV gSA --------- 

iii) eksgu dk ot+u 70 fdyksxzke gS] lksgu dk dn 6-2 QqV gS rFkk jke dh ekfld vk; 1]500 #-
gSA ---------

iv) xr 10 o"kks± esa daiuh dh fczdhA ---------

2- fuEufyf[kr oDrO;ksa ij ,d iafDr esa fVIi.kh fyf[k,A 

i) osClVj rFkk lsfØLV us fooj.kkRed lkaf[;dh dh ifjHkk"kk nh gSA

---------------------------------------------------------------------------------------------------
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ii) ;wy ,oa ds.Mky }kjk nh xbZ ifjHkk"kk lsfØLV }kjk nh xbZ ifjHkk"kk esa fufgr gSA

---------------------------------------------------------------------------------------------------

iii) lkaf[;dh ds varxZr xq.kkRed leadksa dk v/;;u ugha fd;k tkrkA

---------------------------------------------------------------------------------------------------

iv) lkaf[;dh; fof/k;k¡ dsoy leadksa ds ladyu rFkk fo'ys"k.k ls lacaf/kr gSaA

---------------------------------------------------------------------------------------------------

v) ckmys }kjk nh xbZ lkaf[;dh foKku dh ifjHkk"kk lkaf[;dh; dk;Z i)fr ds fofHkUu Lrjksa ij
izdk'k Mkyrh gSaA

---------------------------------------------------------------------------------------------------

vi) fu"d"kkZRed lkaf[;dh funsZ'k ds v/;;u ls laacaf/kr gSA

---------------------------------------------------------------------------------------------------

mÙkj 

1- 

i) gk¡
ii) ugha
iii) ugha
iv) gk¡

2-

i) ughaA mudh ifjHkk"kk vk¡dM+ksa ls lacaf/kr gSA
ii) gk¡
iii) gk¡A izR;{k :i ls ugha] muds ifjek.ku ds i'pkr~A
iv) ughaA dqN vU; igyw Hkh gSaA
v) gk¡
vi) ughaA os funsZ'ku ls izkIr fu"d"kks± ls lexz laca/kh ifj.kke Kkr djus dh fof/k;k¡ gSaA

lkaf[;dh ds dk;Z 

vki us lkaf[;dh ds vFkZ rFkk ifjHkk"kk dk v/;;u fd;k gSA vki us fooj.kkRed rFkk fu"d"kkZRed 
lkaf[;dh ds varj dks Hkh le>k gSA vkb,] vc ge lkaf[;dh ds dqN egRoiw.kZ dk;ks± dh ifjppkZ djsaA 

1- rF;ksa dks lgh :i esa iz;qDr djuk % lkaf[;dh fof/k;k¡ lkekU; dFkuksa dks laf{kIr rFkk fuf'pr :i esa 
iz;qDr djrh gSaA mnkgj.kkFkZ] vki dg ldrs gSa fd Hkkjr esa dikl dh vkSlr iSnkokj 180 fdyksxzke 
izfr gSDVs;j gSA ;g dFku vf/kd laf{kIr rFkk izR;k;d gSa ctk; ;g dgus ds fd Hkkjr esa dikl dh 
vkSlr mit cgqr de gSA  

2- o`gr rFkk tfVy leadksa dks ljy cukuk % lkaf[;dh; fof/k;k¡ o`gr rFkk tfVy leadksa dks cks/kxE; 
cukus ds fy, mUgsa ljy cukrh gSaA vifj"d`r lead izk;% nq:g rFkk vcks/kxE; gksrs gSaA tc rd mUgsa 
fdlh lkekU; y{k.kksa ds vk/kkj ij oxhZd`r u fd;k tk; rc rd muds y{k.kksa dks le>uk eqf'dy 
gSA mnkgj.kkFkZ] vkidks ,d dkj[kkus esa dke djus okys 1000 Jfedksa dh lkIrkfgd et+nwjh nh xbZ gSA Ja
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B.Com.-I/V/6 

vki ds fy, mu leadksa esa dksbZ fu"d"kZ fudkyuk rc rd vlEHko gksxk tc rd mUgsa oxhZd`r dj 
laf{kIr :i esa fuEu izdkj izLrqr u fd;k tk,% 

lkIrkfgd etnwjh ¼#-½ Jfedksa dh la[;k

600 ls de 

600&700 

700&800 

800&900 

900 ls vf/kd 

100

200 

400 

200 

100 

;ksx 1000

3- rqyuk djus gsrq rduhd iznku djuk % lkaf[;dh dk izkFkfed mn~ns'; le; vFkok vUrjky esa fofHkUu 
leL;kvksa ds rqyukRed v/;;u dks lEHko cukuk gSA mnkgj.kkFkZ] jk"Vªh; vk; dk vkx.ku fu:n~ns'; 
ugha fd;k tkrk] ijarq ;g tkuus ds fy, fd;k tkrk gS fd ,d le;&varjky esa turk dk 
thou&Lrj lq/kj jgk gS vFkok ughaA mnkgj.kkFkZ] 2007 dh rqyuk esa 2008 esa Hkkjr esa izfr&O;fDr vk; 
10 izfr'kr c<+h gSA bl lwpuk ds vk/kkj ij ge 2008 esa ,d Hkkjrh; ds thou&Lrj ij dqN izdk'k 
Mky ldrs gSaA 

4- fofHkUu {ks=ksa esa uhfr cukuk % lkaf[;dh; fof/k;ksa lkekftd] vkfFkZd rFkk O;kolkf;d {ks=ksa esa 
uhfr&fu/kkZj.k esa lgk;d gksrh gSA mnkgj.kkFkZ] tUe&ej.k ds lkaf[;dh; leadksa ds vk/kkj ij jkT; 
ljdkj ifjokj&fu;kstu dk;ZØe pykus esa lQy gksrh gSA blh izdkj] miHkksDrk&ewY;&lwpdkadksa ds 
vk/kkj ij jkT;&ljdkj vius deZpkfj;ksa dks egaxkbZ&HkÙkk iznku djrh gSA 

5- fofHkUu rF;ksa ds chp laca/kksa dk v/;;u djuk % lkaf[;dh; eki tSls fd lg&laca/k rFkk izrhixeu 
fofHkUu pyksa esa ijLij laca/k Kkr djus ds fy, iz;ksx fd, tkrs gSaA fu"d"kZ rFkk fu.kZ; ij igq¡pus ds 
fy, bl izdkj ds ijLij laca/k egRoiw.kZ gSaA mnkgj.kkFkZ] vki fdlh oLrq dh ek¡x rFkk mlds ewY;ksa esa 
ijLij laca/k ikrs gSaA lkekU;r% ;fn fdlh oLrq dk ewY; c<+rk gS] rks ml oLrq dh ek¡x ?kVus dh 
lEHkkouk jgrh gSA 

6- Hkfo"; ds ewY;ksa dk iwokZuqeku djuk % dqN lkaf[;dh fof/k;ksa dk mi;ksx py ds Hkfo"; ds ewY;ksa dk 
iwokZuweku djus ds fy, fd;k tkrk gSA fiNys nl o"kks± ds foØ; vk¡dM+ksa ds vk/kkj ij ,d 
foi.ku&izcU/kd vius mRikn dh vxys o"kZ dh lEHkkfor ek¡x dk vuqeku yxk ldrk gSA  

7- vfuf'prrk dks ekiuk % lEHkkfor fu;e dh lgk;rk ls vki fdlh ?kVuk ds ?kVus dh lEHkkouk dk 
irk yxk ldrs gSA fu.kZ; ysus esa lEHkkfor vo/kkj.kk,¡ dkQh mi;ksxh gksrh gSaA mnkgj.kkFkZ] ;fn vki 
ch-dke ijh{kk esa vius mÙkh.kZ gksus dh laHkkouk tkuus ds bPNqd gSa rks vki fiNys nl o"kks± ds 
mÙkh.kZ&izfr'kr dk v/;;u djds bldk vuqeku yxk ldrs gSaA 

8- izkDdYiuk ¼hypothesis½ dh lR;rk dh tk¡p djuk % izkDdYiuk dh lR;rk dh tk¡p djus rFkk u;s 
fl)karksa ds izfriknu esa lkaf[;dh; fof/k;k¡ vR;f/kd mi;ksxh gksrh gSaA mnkgj.kkFkZ] ,d dEiuh 
eysfj;k&fu;a=.k ds fy, fufeZr ,d ubZ nokbZ dh izHkkodkfjrk dks tkuuk pkgrh gSaA og ,d 
lkaf[;dh; rduhd dk mi;ksx dj bls Kkr dj ldrh gS ftldks dkbZ oxZ ijh{kk ¼Chi-Square 
Test½ dgrs gSaA 
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9- izkekf.kd fu"d"kZ fudkyuk % voyksfdr rF;ksa rFkk izfrn'kZ lead ds vk/kkj ij lexz dh fo'ks"krkvksa ds 
laca/k esa vuqeku yxkus ds fy, lkaf[;dh; fof/k;k¡ mi;ksxh gksrh gSA 

lkaf[;dh losZ{k.k 

tc ge ,d lkaf[;dh; losZ{k.k ¼statistical survey½ djrs gSa] rks gesa dqN pj.kksa dks Øekxr :i 
¼Sequential order½ esa lEiUu djuk gksrk gSA tc rd ge bu pj.kksa dks O;ofLFkr :i esa lEiUu ugha djrs] 
gesa losZ{k.k dk mi;ksxh ifj.kke ugha fey ldsxkA lkaf[;dh; losZ{k.k ls lacaf/kr egRoiw.kZ pj.kksa dk] ,d 
vuqØe ds :i esa] uhps izLrqr fd;k x;k gS% 

1- leL;k dks ifjHkkf"kr djuk 

2- mís'; vkSj {ks= fu/kkZfjr djukA 

3- vk¡dM+ksa ds laxzg.k ¼collection of data½ dh izkjfEHkd rS;kfj;k¡ 

i½ vk¡dM+ksa dk lzksr ¼source of data½ 

ii½ vuqla/kku dk izdkj ¼type of enquirey½ 

iii½ lkaf[;dh; bdkbZ ¼statistical unit½ 

iv½ ifj'kq)rk dh ek=k ¼degree of accuracy½ 

4- vk¡dM+ksa dk laxzg.k ¼coolection of data½ 

5- vk¡dM+ksa dk lEiknu ¼editing of data½ 

6- vk¡dM+ksa dk oxhZdj.k vkSj lkj.kh;u ¼classification and tabulation of data½ 

7- vk¡dM+ksa dk fo'ys"k.k ¼anylysis of data½ 

8- vk¡dM+ksa dk fuoZpu ¼interpretation of data½ 

9- fjiksVZ fy[kuk ¼report writing½ 

vkb;s vc ge bu lHkh pj.kksa ds ckjs esa] la{ksi esa fopkj djsaA 

1- leL;k dks ifjHkkf"kr djuk % izR;sd lkaf[;dh; losZ{k.k esa] lcls igys gesa vUos"k.kh; leL;k dk] cMs+ 
gh Li"V 'kCnksa esa o.kZu djuk gksrk gSA leL;k dh Li"V ifjHkk"kk djuk ije egRoiw.kZ gSa] D;ksafd blls 
lqlaxr vk¡dM+ksa dks igpkuus esa lgk;rk feyrh gSA tSlk fd vki tkurs gSa] lkaf[;dh ¼foKku½] 
la[;kRed :i esa O;Dr] rF;ksa ds lewg ls lacaf/kr gSA blfy,] leL;k dks ifjHkkf"kr djrs le;] gesa 
ek=kRed ekiu ¼quantitative measurement½ dh lEHkkouk dks lqfuf'pr djuk pkfg,A 

2- mís'; vkSj {ks= fu/kkZfjr djuk % leL;k ifjHkkf"kr djus ds i'pkr~ vxyk pj.k losZ{k.k dk mís'; vkSj 
{ks= fu/kkZfjr djuk gksrk gSA ;fn losZ{k.k dk mís'; Li"Vr% crk;k x;k gks] rks ;g vHkh"V lwpuk 
,df=r djus esa iFk&izn'kZd dk dk;Z djrk gSA ;fn mís'; dk ;FkkFkZr% o.kZu fd;k tk,] rks losZ{k.k 
ds nkSjku mRiUu gksus okyh dbZ leL;kvksa ls fuiVus ds fy,] ,d leku mixe ¼uniform 
approach½ viuk ldrs gSaA losZ{k.k ds {ks= ls vfHkizk; gSa% dk;Z{ks= vkSj mldh ifjf/k] v/;;u dky] 
;k lef"V ¼population or items½ ;k os en ftu ds ckjs esa lwpuk izkIr djuh gSa] laxzg djus ;ksX; 
lwpuk dk izdkj] bR;kfnA ;s lHkh] vUos"k.kh; leL;k vkSj v/;;u ds mís'; ij vkfJr gSA vafre 
ifj.kke dh ifj'kq)rk] mijksDr lHkh rRoksa ds Bhd&Bhd fu/kkZj.k ij fuHkZj gksrh gSA vr% vkidks 
vo';eso ;FkkFkZ :i esa losZ{k.k fu/kkZfjr djuk pkfg,A 
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3- vk¡dM+s&laxzg.k ds fy, izkjfEHkd rS;kfj;k¡ % vk¡dM+ksa ds laxzg.k esa izo`Ùk gksus ls iwoZ] vkidks fuEu 
izkjfEHkd rS;kfj;k¡ djuh pkfg,A 

i) vk¡dM+ksa dk lzksr % vkidks mu lzksrksa ds ckjs esa] fu'p; djuk pkfg,] tgk¡ ls vk¡dM+ksa dks
laxzghr djuk gSA vk¡dM+ksa ds laxzg.k ds fy,] nks mikxe gSa% ¼1½ vki Lo;a vk¡dM+s ,df=r djsa]
;k ¼2½ vki iwoZ&izdkf'kr lzksrksa ls vk¡dM+s ysaA mu vk¡dM+ksa dks] tks vuqla/kkudrkZ] Lo;a] igyh
ckj laxzghr djrk gS] izkFkfed vk¡dM+s ¼primary data½ dgrs gSaA nwljh vksj] ;fn vki] fdlh
}kjk laxzghr vk¡dM+ksa dk mi;ksx djrs gSa] rks ,sls vk¡dM+ksa dks f}rh;d vk¡dM+s ¼secondary
data½ dgrs gSaA

ii) vuqla/kku dk izdkj % vkidks fdl izdkj dk vuqla/kku djuk gS ;g fu'p; djuk pkfg,A
lkaf[;dh; vuqla/kku fofHkUu izdkj ds gksrs gSa] tSls lax.kuk ¼census½ ;k izfrn'kZ ¼sample½]
izkjfEHkd ;k vko`Ùkh; ¼initial or repetitive½] izR;{k ;k vizR;{k] fu;fer ;k rnFkZ ¼regular
or ad-hoc½] xksiuh; ;k vxksiuh;] ljdkjh ;k xSj ljdkjh bR;kfnA izLrkfor v/;;u ds
fy,] vf/kdre mi;qDrA vuqla/kku ds izdkj dk fu'p; djrs le;] fuEu rRoksa dks /;ku esa
j[kuk pkfg,A vuqla/kku dk mís'; vkSj {ks=] xzkgd ¼client½] vk¡dM+ksa dk lzksr] bR;kfnA

iii) lkaf[;dh; bdkbZ dks ifjHkkf"kr djuk % vkidks] ml lkaf[;dh; bdkbZ ¼;k bdkb;ksa½ dks
ifjHkkf"kr djuk pkfg, ftlds fy, vk¡dM+ksa dks ,df=r djuk gSA bdkbZ mi;qDr vksj
vusdkFkZrk jfgr gksuh pkfg,A ;fn lkaf[;dh; bdkbZ] Li"Vr% ifjHkkf"kr gks] rks  ge xyr
vk¡dM+ksa ds laxzg.k dh laHkkouk ls cp ldrs gSaA ,d ckj] lkaf[;dh; bdkbZ fuf'pr djus ds
i'pkr~ leLr vUos"k.k esa] mlh bdkbZ dk iz;ksx djuk pkfg,A

iv) ifj'kq)rk dh ek=k % vkidks] vk¡dM+ksa ds laxzg.k esa] vHkh"V ifj'kq)rk dh ek=k Hkh fuf'pr
djuh pkfg,A lkaf[;dh; vuqla/kku esa ije ifj'kq)rk ¼absolute accuracy½ ;fn ;g izkI;
Hkh gks] rc Hkh dHkh okaNuh; ugha gksrhA ,slk blfy, gS D;ksafd blds izR;u esa] ifj'kq)rk ds
vHkh"V Lrj esa izpqj o`f) ds fcuk gh] le; vkSj /ku vf/kd O;; gksrk gSA ijarq vkidks]
laxzg.kuh; vk¡dM+ksa ds izdkj vkSj vuqla/kku ds iz;kstu dks /;ku esa j[krs gq,] ,d leqfpr
¼reasonable½ ifj'kq)rk Lrj izkIr djus dk iz;Ru djuk pkfg,A

4- vk¡dM+ksa dk laxzg.k % bu izkjfEHkd rS;kfj;ksa dks iwjk djus ds i'pkr~ vxys pj.k esa] vk¡dM+ksa dk 
okLrfod laxzg.k djuk gksrk gSA vk¡dM+ksa ds laxzg.k dh dbZ fof/k;k¡ gSaA vki] muesa ls fdlh dk Hkh 
iz;ksx dj ldrs gSaA fofHkUu miknkuksa ¼factors½ tSls v/;;u dh izd`fr] vUos"k.k dk mís'; vkSj {ks=] 
foÙkh; lk/kuksa dh izkI;rk] le; dh miyC/krk] vkfn dk fopkj djus ds i'pkr~ gh] vk¡dM+ksa ds laxzg.k 
dh mi;qDr fof/k dk fu.kZ; djuk pkfg,A  

5- vk¡dM+ksa dk lEiknu % vk¡dM+ksa ds laxzg.k ds i'pkr~ vxyk pj.k ,df=r lwpuk dh laoh{kk ¼scrutiny½ 
djuk gSA bls vk¡dM+ksa dk lEiknu djuk ¼editing of data½ dgrs gSaA ,slk djuk blfy, vko';d 
gS] D;ksafd vdlj laxzghr vk¡dMs+ v'kqf);ksa vkSj =qfV;ksa ls ;qDr gksrs gSa ijarq lEiknu ds le;] gesa 
vk¡dM+ksa esa Qsj cny djus dk iz;Ru ugha djuk pkfg,A 

6- vk¡dM+ksa dk oxhZdj.k vkSj lkj.kh;u % laxzghr vkSj lEikfnr vk¡dM+ksa ds lewg dks] O;ofLFkr dj] ,d 
lkj.kh ¼table½ ;k lfp= ¼chart/diagram½ ;k js[kkfp= ¼graph s½ ds :i esa izLrqr fd;k tkrk gSA 
bUgsa ,d lagr ¼compact½ :i esa] ftls vko`fÙk caVu ¼frequency distribution½ dgrs gSa] Hkh izLrqr 
djrs gSaA buds }kjk] ge vk¡dM+ksa dh izeq[k fo'ks"krkvksa dks Kkr djus esa leFkZ gksrs gSsaaA vk¡dM+ksa ds 
oxhZd`r vkSj lkj.khc) gksus ij] mudh rqyuk djuk ljy gks tkrk gSA 
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7- vk¡dM+ksa dk fo'ys"k.k % vxys pj.k esa] vk¡dM+ksa dk] fofHkUu lkaf[;dh; ekiksa] tSls ek/; vuqikr 
¼averages½] izfr'krrk ¼percentages½ vkSj xq.kkdksa ¼coefficients½ }kjk fo'ys"k.k fd;k tkrk gSA 
vO;ofLFkr vk¡dM+ksa ds ,d cMs+ lewg esa dsoy vk¡dM+ksa dh rqyuk djuk lEHko ugha gksrkA ijarq tc 
budks ,d ,slh la[;k ds :i esa izLrqr fd;k tk, tks iw.kZ :i ls vk¡dM+ksa dks ,d O;kid fopkj iznku 
djrh gks] rks rqyuk djuk lEHko gks tkrk gSA ,sls fofHkUu lkaf[;dh; eki gSa] tks vk¡dM+ksa ds fofHkUu 
y{k.kksa dk laf{kIr :i esa o.kZu djrs gSaA vki ckn esa blh bdkbZ esa] buesa ls dqN fof/k;ksa ds ckjs esa] 
foLrkj ls v/;;u djsaxsA lkaf[;dh; fof/k;ksa dh ,d yEch lwph esa ls] vkidks dsoy mu ekiksa dk 
p;u djuk pkfg, tks losZ{k.k ds iz;kstu esa mi;qDr gksaA 

8- vk¡dM+ksa dk fuoZpu % vk¡dM+ksa dk fo'ys"k.k djus ds i'pkr~] gesa fu"d"kZ ¼inferences½ fudkyuk gksrk 
gSA bls cM+h lko/kkuh ls djuk gksrk gSA vU;Fkk] Hkzked fu"d"kZ fudyus dk Hk; jgrk gSA ge fuoZpu 
¼interpretation½ }kjk gh] losZ{k.k ds ifj.kkeksa dks] O;kid vFkZ ns ldrs gSaA mi;qDr fuoZpu }kjk] 
laca/kksa vkSj izfØ;kvksa dks mHkkjk tk ldrk gSA tks losZ{k.k dk vk/kkj gSaA 

9- fjiksZV fy[kuk % lkaf[;dh; losZ{k.k dk vafre pj.k fjiksVZ fy[kuk gSA tc rd fyf[kr fjiksVZ izLrqr u 
dh tk,] losZ{k.k dk;Z v/kwjk jgrk gSA ;fn losZ{k.k ds ifj.kkeksa dks] izHkkoh :i esa] tu&lk/kkj.k rd u 
igq¡pk;k tk,] rks losZ{k.k dk iz;kstu] Bhd ls] iwjk ugha gksrkA losZ{k.k ds ifj.kkeksa dk Kku ds lkekU; 
HkaMkj esa vifjorZuh; <ax ls lekos'k gksuk pkfg,A ;s lHkh rF;] losZ{k.k fjiksVZ fy[kus ds egRo dks 
n'kkZrs gSaA 

lkaf[;dh; vk¡dM+ksa ds lzksr 

tSlk fd vki tkurs gSa leL;k ifjHkkf"kr djus vkSj vuqla/kku ds mís'; rFkk {ks= dks fu/kkZfjr djus ds 
i'pkr~ vxyk pj.k gS] mu lzksrksa ds fopkj esa] vk¡dM+ksa ds nks oxks± esa foHkkftr fd;k tk ldrk gS% ¼1½ izkFkfed 
vk¡dM+s ¼primary data½ vkSj ¼2½ f}rh;d vk¡dMs+ ¼secondary data½A  

mu vk¡dM+ksa dks] ftudk laxzg.k] vki igyh ckj] vius iz;ksx ds fy, djrs gSa] izkFkfed vk¡dMs+ dgrs 
gSaA ;fn vki vk¡dM+ksa dk laxzg.k] igyh ckj] ekSfyd vk¡dM+ksa ds :i esa djrs gSa rks vk¡dM+ksa ds lzksr dks 
izkFkfed lzksr ¼original data½ dgrs gSaA blds foijhr] ;fn vki fdlh vU; O;fDr }kjk laxzghr] oxhZd`r 
vkSj fo'ysf"kr vk¡dM+ksa dk iz;ksx djrs gSa] rks ,sls vk¡dM+ksa dks f}rh;d vk¡dM+sa ¼secondary data½ dgrs gSaA 
f}rh;d vk¡dM+s ds lzksr dks f}rh;d lzksr dgrs gSaA mnkgj.k ds fy,] ,d ns'k esa jkT; }kjk ,df=r] jk"Vªh; 
vk; lacaf/kr vk¡dM+s] ml jkT; ds fy, izkFkfed vk¡dMs+ gSa] ijarq ogh vk¡dMs+ mu vuqla/kkudrkZvksa ds fy,] tks 
ckn esa mudk iz;ksx djrs gSa] f}rh;d vk¡dMs cu tkrs gSaA bl izdkj ge dg ldrs gSa fd izkFkfed vk¡dMs+] 
dPph lkexzh ds :i esa gksrs gSa] ftudk] lkaf[;dh; fof/k;ksa }kjk] fo'ys"k.k fd;k tkrk gSA tc fd] f}rh;d 
vk¡dM+s] rS;kj eky ds :i esa gksrs gSa] D;kasfd bUgsa fdlh u fdlh :i :i esa lkaf[;dh; fof/k;ksa ds iz;ksx }kjk 
izfrikfnr fd;k tk pqdk gksrk gSA  

;fn vkius] vius losZ{k.k ds fy,] izkFkfed vk¡dM+ksa dks ,df=r djus dk fu'p; dj fy;k gS] rks 
vkidks mu lzksrksa dh igpku djuh gksxh ftu ls vki vk¡dMs+ ,df=r dj ldrs gSaA cM+s vuqla/kkuksa tSls 
tux.kuk esa] losZ{k.kh; O;fDr;ksa dh la[;k cgqr vf/kd gksrh gSa] ijarq NksVs vuqla/kkuksa] tSls ^^fdlh uxj esa] 
vkS|ksfxd Jfedksa dk fuokZg&O;; Kkr djuk**] esa losZ{k.kh; O;fDr;ksa dh la[;k de gks tkrh gSA ;fn vkius 
f}rh;d vk¡dM+ksa dk iz;ksx djus dk fu'p; fd;k gS] rks vki ds fy, ;g vko';d gS fd vki mu vk¡dM+ksa dk 
laiknu vkSj lw{e ijh{k.k djsaA vU;Fkk] laHko gks ldrk gS fd buesa okafNr ifj'kq)rk Lrj u gks ;k ;s vkids 
iz;kstu ds fy, mi;qDr ;k i;kZIr u gksaA ;fn vki vius losZ{k.k esa iz;ksx djus ls iwoZ] f}rh;d vk¡dM+ksa dk 
laiknu vkSj laoh{k.k ugha djsa rks lEHko gS fd vki ds vuqla/kku ds ifj.kke] iw.kZr;k 'kq) u gksaA blfy,] 
f}rh;d vk¡dM+ksa dks lnSo gh cM+h lko/kkuh ls iz;ksx djuk pkfg,A ckmys ¼Bowley½ fy[krs gSa% ^^izdkf'kr 
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vk¡dM+ksa ds vfHkizk; vkSj lhekvksa dks Kkr fd, fcuk] buds izR;{k ewY; dks ekU;rk nsuk dHkh lqjf{kr ugha 
gksrk**A 

lkaf[;dh dk egRo 

izkphu dky esa lkaf[;dh dsoy 'kklu & dyk ds foKku ds :i esa gh iz;ksx dh tkrh FkhA iz'kklfud 
dk;ks± ds fy, jkT; }kjk tula[;k] thou ,oa èR;q vkfn fofo/k dk;ks± laca/kh vk¡dM+s ,df=r fd, tkrs FksA 
rFkkfi] gky ds o"kks± esa] lkaf[;dh dk {ks= c<+ x;k gS rFkk lkekftd rFkk vkfFkZd leL;k,¡ Hkh bl ds dk;Z{ks= 
esa 'kkfey gks xbZ gSaA lkaf[;dh; rduhdksa esa gq, fodkl us Hkh blds {ks= dks foLr`r dj fn;k gSA lkaf[;dh 
vc jkT;&iz'kklu dk vax ek= gh u gksdj vkt yxHkx lHkh foKkuksa tSls& lkekftd] HkkSfrd rFkk izkd`frd 
dks ifjosf"Vr djrh gSA okLro esa vkt lkaf[;dh dk iz;ksx fofHkUu {ks=ksa] tSls d`f"k] O;olk; ,oa m|ksx] 
lekt'kkL=] vFkZ'kkL= thokafddh ¼biometry½ vkfn esa fd;k tkrk gSA vr% vktdy lkaf[;dh dk mi;ksx 
ekuoh; fØ;k ds izR;sd {ks= esa fd;k tkrk gSA 

lkaf[;dh ,oa jkT; 

izkphu dky esa jkT;&iz'kklu dk dk;Z dsoy dkuwu vkSj O;oLFkk cuk;s j[kus rd lhfer FkkA jkT; 
¼lSfud rFkk jktLo uhfr fuekZ.k ds mís'; ls½ ekuo'kfDr] vijk/kksa] vk; rFkk /ku vkfn laaca/kh vk¡dM+s ,df=r 
djrs FksA ijarq dY;k.kdkjh jkT; dh ifjdYiuk ds izknqHkkZo ds lkFk jkT; dh Hkwfedk esa Hkh foLrkj gqvk gSA 
vr% leLr fo'o esa vkfFkZd rFkk vU; uhfr;k¡ cukus ds fy, ljdkjksa }kjk ewY;ksa] mRiknu] miHkksx] vk; ,oa 
O;; vkfn laca/kh lkaf[;dh; vkadM+ksa dk iz;ksx i;kZIr ek=k esa fd;k tkrk gSA viuh turk dk thou&Lrj 
Å¡pk djus ds fy,] Hkkjr tSls fodkl'khy ns'k fu;fer vkfFkZd fodkl dh uhfr viuk jgs gSaA bl mís'; ds 
fy, jkT; dks vius fu.kZ;ksa ds fy, lkaf[;dh; vk¡dM+ksa ds lgh rFkk fo'oluh; fo'ys"k.k dks vk/kkj cukuk 
pkfg,A mnkgj.kkFkZ] iapo"khZ; ;kstukvksa dk fuekZ.k djrs le; fofHkUu uhfr;ksa dk fu/kkZj.k djus ds fy, 
ljdkj dks ns'k esa dPps eky] iw¡thxr oLrqvksa rFkk foÙkh; lk/kuksa dh miyC/krk rFkk vk;q] fyax] vk; vkfn ds 
xq.kksa ds vk/kkj ij tula[;kds forj.k dk Kku gksuk pkfg,A 

vFkZ'kkL= esa lkaf[;dh 

fofHkUu vkfFkZd leL;kvksa tSls] mRiknu] miHkksx] forj.k vkfn ds lek/kku esa lkaf[;dh; fo'ys"k.k 
vR;f/kd mi;ksxh gSA mnkgj.kkFkZ] miHkksx laca/kh leadksa ds fo'ys"k.k ls lekt ds fofHkUu oxksZ }kjk fofHkUu 
oLrqvksa ds miHkksx ds izk:i dk Kku gks ldrk gSA fofHkUu vkfFkZd uhfr;ksa ds fu/kkZj.k ds fy, ewY;] et+nwjh] 
miHkksx] cpr rFkk fofu;ksx] vkfn laca/kh lead egRoiw.kZ gSaA blh izdkj] vk; dh fo"kerk de djus laca/kh 
uhfr cukus ds fy, jk"Vªh; vk; ,oa lEifÙk ij vk¡dM+s mi;ksxh gSA vFkZ'kkL= esa lkaf[;dh ds mi;ksx ds 
ifj.kke Lo:i vusd vkfFkZd fl)kar] tSls ,asfty dk miHkksx dk fu;e] vk;&forj.k dk fu;e vkfn cus gSaA 
vkfFkZd fu;kstu esa lwpdkad] le; lkj.kh fo'ys"k.k] izfrxeu fo'ys"k.k vkfn lkaf[;dh; rduhdsa egRoiw.kZ gSaA 
mnkgj.kkFkZ] etnwjksa dks egaxkbZ&HkÙkk ;k cksul nsus ds fy, miHkksDrk ewY; funsZ'kkad dk mi;ksx fd;k tkrk 
gSA le; lkfj.kh fo'ys"k.k }kjk ek¡x dk iwokZuqeku fd;k tk ldrk gSA vusd vkfFkZd ifjdYiukvksa ds lR;kiu 
ds fy, lkaf[;dh; leadksa dk vf/kdkf/kd mi;ksx fd;k tkus yxk gSA 

O;olk; rFkk izca/k esa lkaf[;dh 

vkdkj foLrkj rFkk c<+rh gqbZ izfr;ksfxrk ds ifj.kkeLo:i vk/kqfud O;kolkf;d m|e dh fØ;k,¡ 
vf/kd tfVy rFkk vfHk;kpu djus okyh gksrh tk jgh gSaA fo'kky m|eksa esa LokfeRo rFkk izcU/k ds i`Fkddj.k 
ds ifj.kkeLo:i is'ksoj izcU/k dk mn~Hko gqvk gSaA izca/kdh; fu.kZ; ysus dh lQyrk cgqr dqN lgh rFkk 
lkef;d lwpukvksa ij fuHkZj jgrh gS tks lkaf[;dh; leadksa ls izkIr gksrh gSA vr% O;olk; rFkk m|ksx dh 
fofHkUu fØ;kvksa tSls] foØ;] Ø;] mRiknu] foi.ku] foÙk vkfn esa lkaf[;dh; leadksa dk mi;ksx fnu&izfrfnu 
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B.Com.-I/V/11 

c<+rk tk jgk gSA lkaf[;dh; fof/k;k¡ vc foif.k [kkst] mRikn vuqla/kku] fofu;kstu uhfr;ksa] fufeZr oLrqvksa dh 
xq.koÙkk] vkfFkZd iwokZuqeku] vads{k.k rFkk vusd nwljs {ks=ksa esa vf/kdkf/kd viuk;h tk jgh gSA izcU/kdksa ds le{k 
lHkh leL;kvksa esa ,d ckr leku jgrh gS fd mUgsa vfuf'prrkvksa dh n'kk esa fu.kZ; esa ysus iM+rs gSaaA bl izdkj 
dh ifjfLFkfr;ksa ls fuiVus ds fy, lkaf[;dh; fof/k;k¡ rduhdsa iznku djrh gSaA vr% okfyl rFkk jkWcV~Zl dk 
dFku] fd vfuf'prrk dh n'kk esa foosdiw.kZ fu.kZ; ysus ds fy, mi;ksx fd;s tkus okys fof/k&lewg dks 
lkaf[;dh dgrs gSa**] vk'p;Ztud ugha gSA 

cks/k iz'u  

1- lkaf[;dh ds dk;Z crkb,A 

--------------------------------------------------------------------------------------------------- 

2- fuEufyf[kr oDrO;ksa ij ,d iafDr esa laf{kIr fVIi.kh fyf[k,A 

i) lkaf[;dh dsoy tfVyrkvksa dks ljyrk iznku djus dk dk;Z djrh gSA

---------------------------------------------------------------------------------------------------

ii) lkaf[;dh vU; foKkuksa ds fu;eksa ds lR;kiu esa lgk;rk iznku djrh gS

---------------------------------------------------------------------------------------------------

iii) Hkfo"; esa ?kVukØe dh vfuf'prrk ds dkj.k] muds v/;;u esa lkaf[;dh eqf'dy ls gh dqN
lgk;rk iznku dj ldrh gSA

---------------------------------------------------------------------------------------------------

iv) lkaf[;dh ds vHkko esa fu;kstu dh dYiuk ugha dh tk ldrhA

---------------------------------------------------------------------------------------------------

v) ,d cM+s laLFkku esa ,d dkfeZd vf/kdkjh lkaf[;dh ds Kku ds fcuk ,d O;kogkfjd dkfeZd
;kstuk rS;kj dj ldrk gSA

---------------------------------------------------------------------------------------------------

3- lkaf[;dh; losZ{k.k djus dk D;k iz;kstu gSa\ 

--------------------------------------------------------------------------------------------------- 

4- lkaf[;dh;  losZ{k.k djus ds izeq[k pj.kksa dh lwph fyf[k;s\ 

--------------------------------------------------------------------------------------------------- 

5- D;k vk¡dM+ksa ds laxzg.k dh izkjfEHkd rS;kfj;ksa ds :i esa lkaf[;dh; losZ{k.k ls lacaf/kr fuEu pj.k] 
lEiUu gks ldrs gSa\ mÙkj ^^gk¡** ;k ^^ugha** esa nhft,A 

i) vk¡dM+ksa dk lEiknu ----------

ii) vuqla/kku dk izdkj ---------

iii) ifj'kq)rk dk Lrj ---------

iv) vk¡dM+ksa dk fo'ys"k.k ---------

v) lkj.kh;u --------
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B.Com.-I/V/12 

mÙkj 

2- 

i) ughaA dqN vU; dk;Z Hkh gSaaA
ii) gk¡A lac) lead ¼vk¡dM+s½ ladfyr djdsA
iii) ughaA lEHkkfork fl)kar rFkk iwokZuqeku dh fof/k;k¡ lgk;d gksrh gSaA
iv) gk¡A cgqr ls leadksa ¼vk¡dM+ksa½ dh vko';drk gksrh gSA
v) ughaA lkaf[;dh; fof/k;ksa dk mi;ksx fd;k tk,xkA

lkaf[;dh dh ifjlhek,¡ 

geus lkaf[;dh ds egRo rFkk dk;ks± dk foospu fd;k gSA vc ge lkaf[;dh dh ifjlhekvksa ds fo"k; esa 
ifjppkZ djsaxsA lkaf[;dh; fof/k;ksa dh fuEufyf[kr dqN ifjlhek,¡ gSa ftudks bu fof/k;ksa dk mi;ksx djrs 
le; /;ku esa j[kuk pkfg,A 

1- lkaf[;dh dsoy la[;kRed fof'k"Vrkvksa ij fopkj djrh gSa % lkaf[;dh la[;kvksa esa O;Dr rF;ksa ls 
laca/k j[krh gSA vr% os rF; rFkk leL;k,¡ tks la[;kvksa esa O;Dr ugha dh tk ldrh] lkaf[;dh ds {ks= 
esa ugha vkrhaA lqUnjrk] vk¡[kksa dk jax] cqf) vkfn xq.kkRed y{k.k gSa] vr% izR;{k :i esa budk v/;;u 
ugha fd;k tk ldrkA bu y{k.kksa dk v/;;u dsoy ijks{k :i ls] fof'k"V vad fu/kkZfjr djus ds 
i'pkr~ bUgsa la[;kvksa esa O;Dr djds gh fd;k tk ldrk gSA mnkgj.kkFkZ] ,d O;fDr lewg ds 
ckSf)d&Lrj dk v/;;u ^^ckSf)&Lrj&HkkxQy** ¼Intellegence Quotients-IQS½ dk iz;ksx djds gh 
fd;k tk ldrk gSA 

2- lkaf[;dh O;fDrxr bdkb;ksa dk v/;;u ugha djrh % lkaf[;dh dk laca/k rF;ksa ds lewg ls gksus ds 
dkj.k] ,d vdsyh rFkk i`Fkd la[;k lkaf[;dh ugha le>h tk ldrhA mnkgj.kkFkZ] lkaf[;dh ds 
n`f"Vdks.k ls ,d O;fDr dk dn egRoiw.kZ ugha] ijarq ,d O;fDr&lewg dk vkSlr dn egRoiw.kZ gSA bl 
lanHkZ esa vki lsfØLV }kjk nh xbZ ifjHkk"kk iqu% Lej.k dj ldrs gSA 

3- lkaf[;dh; fu;e ;FkkrF; ugha gksrs % lkaf[;dh ds fu;e izkd`frd foKku ds fu;eksa ds leku ;FkkrF; 
ugha gksrsA os dqN ifjfLFkfr;ksa esa gh lR; gksrs gSa rFkk mu ds lR; gksus ds fy, ges'kk dksbZ vkdfLed 
dkj.k tqM+k jgrk gSA vr% mu ij vk/kkfjr fu"d"kZ dsoy yxHkx lehiorhZ jgrs gSa rFkk ,dne lgh 
,oa ;FkkrF; ugah gksrsA mudk lkoZHkkSfed mi;ksx ugha fd;k tk ldrkA HkkSfrdh rFkk jlk;u'kkL= 
tSls 'kq) foKkuksa ds fu;e iz;ksx esa lkoZHkkSfed gksrs gSaA  

4- lkaf[;dh; ifjek.k ,oa fu"d"kZ vkSlr :i esa lR; gksrs gSa % lkaf[;dh; fof/k;k¡ fdlh rF; rFkk leL;k 
dk vkSlr vkpj.k gh Li"V djrh gSaA vr% ,d dEiuh ds deZpkfj;ksa dh vkSlr vk; fdlh O;fDr 
fo'ks"k dh vk; dks Li"V ugha djsxhA vr% lkaf[;dh; ifj.kke fdlh leL;k ;k rF; ds lkekU; 
ewY;kadu dk v/;;u djus esa gh mi;ksxh gSaA 

5- lkaf[;dh; fof/k fdlh leL;k ds v/;;u dh fofHkUu fof/k;ksa esa ls ,d gSa % ,d leL;k dk v/;;u 
vusd fof/k;ksa }kjk fd;k tk ldrk gSA lkaf[;dh; fof/k dsoy mu fof/k;ksa esa ls ,d gSA lHkh 
ifjfLFkfr;ksa fof/k;k¡ loksZÙke lek/kku ;k mÙkj iznku ugha djrhaA izk;% ;g vko';d gksrk gS fd ,d 
leL;k dk v/;;u mlds lkekftd ifjos'k] tSls& laLd`fr] /keZ vkfn ds lanHkZ esa fd;k tkrk gSA vr% 
lkaf[;dh; fu"d"kks± dks vU; izek.kksa }kjk vuqiwfjr djus dh vko';drk iM+rh gSA 

6- lkaf[;dh dk nq:i;ksx Hkh gks ldrk gS % fofHkUu lkaf[;dh; fof/k;ksa dh viuh ifjlhek,¡ gksrh gSaA ;fn 
mudk lko/kkuh ls iz;ksx u fd;k tk, rks muls xyr ifj.kke fudy iM+rs gSaA vr% lkaf[;dh dh Ja
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ifjlhekvksa esa ls ,d ;g gS fd xyr gkFkksa esa bldk nq:i;ksx gks ldrk gSA ;g laLFkku vius 
n`f"dks.k dks fl) djus ds fy, lkaf[;dh; vk¡dM+ksa ds feF;k :i izLrqr djus ds fy, ykykf;r gks 
tkrs gSaA mnkj.kkFkZ] ;fn vkidks ;g crk;k tk, fd ,d fo'ks"k o"kZ esa L=h pkydksa }kjk 'kgj esa dkj 
nq?kZVukvksa dh la[;k 10 Fkh] rFkk iq:"k pkydksa }kjk ;g la[;k 40 Fkh rc bl lwpuk ds vk/kkj ij 
vki bl fu"d"kZ ij igq¡p ldrs gSa fd fL=;k¡ lqjf{kr okgu pkyd gSaA ;fn vki ;g fu"d"kZ fudkyrs 
gSa rks vki bl lwpuk dk xyr vFkZ yxk jgs gSaA lgh fu"d"kZ ij igq¡pus ds fy, vkids fy, nksuksa 
izdkj ds okgu&pkydksa dh dqy la[;k dk Kku gksuk vko';d gSaA  

lkaf[;dh ij vfo'okl ¼Distrust of Statistics½ 

lkaf[;dh foKku dh mi;ksfxrk rFkk egRo gksus ds ckotwn bls vfo'okl dh utj ls ns[kk tkrk gSA 
izk;% bls ,sls O;fDr;ksa }kjk cnuke fd;k tkrk gS tks blds okLrfod mís'; vkSj ifjlhekvksa dks ugha tkurs 
gSaA izk;% fuEu izdkj ds dFku lquus dks feyrs gSa] ^^>wB dh rhu Jsf.k;k¡ gksrh gSa& >wB] lQsn >wB rFkk 
lkaf[;dhA** ^^lkaf[;dh dqN Hkh fl) dj ldrh gSA** ^^lkaf[;dh dqN Hkh fl) ugha dj ldrh**A ^^lkaf[;dh 
lcls izFke Js.kh dk >wB gS**A ;s dFku lkaf[;dh esa vfo'okl dh vfHkO;fDr gSaA lkaf[;dh esa vfo'okl ls 
gekjk rkRi;Z lkaf[;dh leadksa] lkaf[;dh; fof/k;ksa rFkk Kku fd, x;s fu"d"kksZ esa gekjs fo'okl dh deh ls gSA 
vki ;g iz'u iwN ldrs gSa fd lkaf[;dh esa vfo'okl D;ksa gksrk gSa\ lkaf[;dh esa vfo'okl esa dqN egRoiw.kZ 
dkj.k fuEufyf[kr gSa% 

1- la[;kvksa ij vk/kkfjr rdZ vf/kd fo'oklksRiknd gksrs gSaA ijarq O;fDr fo'ks"k dh bPNkuqlkj la[;kvksa esa 
gsj&Qsj fd;k tk ldrk gSA fdlh fo'ks"k nf̀"Vdks.k dks fl) djus ds fy,] dHkh&dHkh rdks± dh xyr 
vk¡dM+ksa }kjk iqf"V dh tkrh gSA 

2- Hkys gh lgh la[;kvksa dk iz;ksx fd;k x;k gks] os v/kwjh gks ldrh gSa rFkk mUgsa ikBd dks Hkzfer djus 
ds mís'; ls ,d fo'ks"k izdkj ls izLrqr fd;k tk ldrk gSA mnkgj.kkFkZ] lkQ ekSle ds fnuksa dh 
vis{kk dksgjs ds ekSle ds fnuksa esa ;krk;kr nq?kZVuk,¡ de ikbZ tkrh gSaA blls ;g fu"d"kZ yxk;k tk 
ldrk gS fd dksgjs ds ekSle esa okgu pykuk vf/kd lqjf{kr gSA ;g fu"d"kZ xyr gSA lgh fu"d"kZ ij 
igq¡pus ds fy, gesa nksuksa izdkj ds ekSle esa ;krk;kr dh rhozrk ds vUrj dks /;ku esa j[kuk gksxkA 

3- lkaf[;dh; vk¡dM+ksa dks ns[kdj mldh xq.k dksfV dk irk ugha yxk ldrsA dHkh&dHkh vutkus esa Hkh 
v/kwjs ;k v'kq) vk¡dM+ksa dk iz;kssx fd;k tkrk gS ftlls xyr fu"d"kZ izkIr gksrs gSaA 

4- lkaf[;dh; fof/k;ksa dh viuh vyx ifjlhek,¡ gSaA vr% vuqla/kkudrkZ dks mudk lko/kkuh ls iz;ksx 
djuk pkfg,A ijarq dHkh&dHkh lkaf[;dh; fof/k;k¡ mu O;fDr;ksa ds }kjk iz;ksx dh tkrh gSa ftUgsa mudk 
dksbZ Hkh Kku ugha gksrk ;k fQj cgqr de Kku gksrk gSA ifj.kkeLo:i] lgh rFkk iw.kZ lead gksus ij 
Hkh xyr fof/k;k¡ viukus ds dkj.k xyr fu"d"kZ fudkys tk ldrs gSaA ;g lkaf[;dh; fof/k;ksa dk nks"k 
ugha gS] ijarq mu O;fDr;ksa dk gS tks budk mi;ksx djrs gSaA 

,d mnkgj.k ysdj ge bl fo"k; dk mialgkj dj ldrs gSaa ekuk fd ,d cPpk pkdw ls viuk gkFk 
dkV ysrk gSA ml cPps ds laj{kd pkdw dks nks"k nsuk izkjaHk djrs gSaA ;gka nks"k pkdw dk ugha gS cfYd cPps dk 
gS tks pkdw dk nq:i;ksx djrk gSA ;g /;ku nsus ;ksX; ckr gS fd lkaf[;dh u rks dqN fl) djrh gS vkSj u 
gh fdlh ckr dks vlR; izekf.kr djrh gSA lkaf[;dh rks dsoy ek= ,d lk/ku ¼vFkkZr~ fu"d"kZ ij igq¡pus dh 
fof/k½ gS] ftldk lko/kkuhiwoZd iz;ksx fd;k tkuk pkfg, rFkk dsoy mUgha O;fDr;ksa }kjk fd;k tkuk pkfg, 
ftUgsa bl fo"k; dk Kku gksA 

lkjka'k Ja
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lkaf[;dh 'kCn dk mi;ksx ;k rks cgqopu ds vfHkizk; esa fd;k tk ldrk gS vkSj ;k ,dopu ds 
vfHkizk; esaA cgqopu esa lkaf[;dh 'kCn dk vFkZ rF;ksa ds la[;kRed fooj.k ;k vk¡dM+ksa ;k leadksa ls gSA 
lkaf[;dh dgykus ds fy, la[;kRed leadksa esa fuEufyf[kr y{k.k gksus pkfg,% 1- ;s rF;ksa ds lewg gksus pkfg,] 
2- ;s la[;kRed rF; lewg ;k vk¡dM+s vusd dkj.kksa }kjk izHkkfor gksus pkfg,] 3- ;s la[;kvksa esa O;Dr fd, 
tkus pkfg,] 5- leadksa dks iwoZfu/kkZfjr mís'; ds fy, mfpr <ax ls ,df=r fd;k tkuk pkfg, rFkk 6- vk¡dM+ksa 
dks ijLij :i esa izLrqr fd;k tkuk pkfg,A ,dopu esa tc lkaf[;dh 'kCn dk iz;ksx fd;k tkrk gS rks bl 
dk rkRi;Z ml Kku&lewg ls gS ftlesa 1- laeadksa ds ladyu] 2- leadksa ds oxhZdj.k rFkk lkj.kh;u] 3- 
leadksda ds izLrqrhdj.k] 4- leadksa ds fo'ys"k.k rFkk 5- leadksa ds fuoZpu djus laca/kh fuf/k;k¡ rFkk rduhdsa 
le>kbZ tkrh gSA 

lkaf[;dh; fof/k;k¡ % 1- fooj.kkRed lkaf[;dh] rFkk 2- fu"d"kkZRed lkaf[;dh esa foHkkftr dh tk ldrh gSA 
lkaf[;dh; fof/k;k¡ 1- rF;ksa dks lgh :i esa izLrqr djus] 2- tfVy rFkk nq%lk/; leadksa dks ljy cukus] 3- 
rqyuk djus gsrq rduhd iznku djus] 4- fofHkUu {ks=ksa esa uhfr&fu/kkZj.k djus] 5- fofHkUu rF;ksa ds ijLij laca/k 
dks Kkr djus] 6- Hkfo"; dk iwokZuqeku yxkus] 7- ?kVuk dh vfuf'prrk dks ekius] 8- lkaf[;dh; ifjdYiuk dk 
lR;kiu djus] rFkk 9- izkekf.kd fu"d"kZ Kkr djus esa lgk;d gksrs gSaA  

lkaf[;dh; fof/k;k¡ fofHkUu {ks=ksa tSls & jkT; iz'kklu] izcU/k vFkZ'kkL=] O;olk; izcU/k vkfn esa mi;ksxh gksrh 
gSaA vkt ds O;olk; ds izcU/k djus dh tfVyrkvksa esa mÙkjksÙkj o`f) ds ifj.kkeLo:i fu.kZ; ysus dh izfØ;k esa 
lkaf[;dh fof/k;k¡ cgqr mi;ksxh rFkk lqfo/kktud lkfcr gks jgh gSaA fQj Hkh lkaf[;dh; izlk/kuksa ;k fof/k;ksa ds 
iz;ksx dh dqN iflhek,¡ gSaA lkaf[;dh u rks xq.kkRed rF;ksa dk v/;;u djrh gS vkSj u gh O;fDrxr bdkb;ksa 
dkA lkaf[;dh; fu;e ;FkkrF; ugha gksrs vkSj mudk nq:i;ksx fd;k tk ldrk gS] fo'ks"k :i ls tks 
lkaf[;dh; fof/k;ksa ls vufHkK gSa] ds }kjk muds va/kk/kqa/k iz;ksx ds ifj.kkeLo:i yksxksa dk] bl ij ls fo'okl 
mB x;k gSA  

Loij[k iz'u 

1- ^^lkaf[;dh rF;ksa dk la[;kRed fooj.k gS] ijarq la[;kvksa esa O;Dr lHkh rF; lkaf[;dh ugha dgykrs**] 
foospuk dhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------- 

2- lkaf[;dh dh ifjHkk"kk dhft, rFkk lkaf[;dh ds fofHkUu dk;ks± dh foospuk dhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------- 

3- lkaf[;dh ds egRo dh foospuk dhft, rFkk lkaf[;dh dh ifjlhekvksa dks Li"V dhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------- 

4- lkaf[;dh dh vfo'okl ls vki D;k le>rs gSa\ D;k lkaf[;dh foKku bl ds fy, ftEesnkj gSa\ 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------- 
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;wfuV 2 

vkadMksa dk oxhZdj.k ,oa lkj.kh;.k 

¼1½ oxhZdj.k 

mís'; 

bl bdkbZ dks i<+us ds ckn vki bl ;ksX; gks ldsaxs fd % 

 oxhZdj.k ds vFkZ dh O;k[;k dj ldsa
 oxhZdj.k ds mís';ksa vkSj fofèk;ksa dk o.kZu dj ldsa
 vko`fÙk caVu ls lEcfUèkr fofHkUu inksa dk o.kZu dj ldsa
 vko`fÙk caVu rS;kj dj ldsaA

laxzghr vkadM+s vO;ofLFkr n'kk esa gksrs gSa vr% vki mudk fuoZpu ugha dj ldrs] u gh muls
mi;ksxh fu"d"kZ fudky ldrs gSaA vr% laxzghr vkadM+ksa ds vkèkkj ij mi;ksxh fu"d"kZ fudkyus ds fy, ;g 
vko';d gS fd vkadM+ksa dks laf{kIr rFkk ljy :i esa izLrqr fd;k tk,A vkadM+ksa dk oxhZdj.k vkadM+ksa ds lewg 
dks laf{kIr rFkk ljy :i esa izLrqr djus esa gekjh lgk;rk djrk gSA bl bdkbZ esa vki oxhZdj.k ds vFkZ o 
mís'; rFkk mldh fofHkUu jhfr;ksa ds fo"k; esa i<+saxsA vki fofHkUu izdkj ds vko`fÙk caVuksa ds fo"k; esa rFkk 
muds fuekZ.k dh fofèk;ksa ds fo"k; esa Hkh tkudkjh izkIr djsaxsA 

oxhZdj.k dk vFkZ 

 vkadM+ksa dks mudh lekurk vkSj le:irk ds vkèkkj ij O;ofLFkr djds oxksZa ;k foHkkxksa esa izLrqr djus 
dh fØ;k dks oxhZdj.k (classification) dgrs gSaA leLr leku ensa ,d oxZ esa rFkk leLr vleku ensa vU; 
oxksZa esa j[k nh tkrh gSaA lkaf[;dh; vkadM+s mudh fo'ks"krkvksa ds vuqlkj oxhZd`r fd;s tkrs gSaA mnkgj.kkFkZ 
;fn geus ,d o"kZ esa fo'ofo|ky; esa izos'k ysus okys fo|kfFkZ;ksa dh la[;k ds fo"k; esa vkadM+s ,df=r fd;s gSa] 
rks fo|kfFkZ;ksa dk Nk=&Nk=kvksa ds vkèkkj ij oxhZdj.k fd;k tk ldrk gSA bl fLFkfr esa leLr Nk= ,d oxZ 
esa rFkk leLr Nk=k,a nwljs oxZ esa j[kh tk,axhA fo|kfFkZ;ksa dks vk;q] vadksa oSokfgd fLFkfr] ÅapkbZ vkfn ds 
vkèkkj ij Hkh oxhZd`r fd;k tk ldrk gSA oxhZdj.k ds fy, ge fdu fo'ks"krkvksa dk pquko djrs gSa] ;g bl 
ckr ij fuHkZj djsxk fd vè;;u dk mís'; D;k gSA  

 mnkgj.k ds fy,] ;fn ge fo|kfFkZ;ksa ds èkkfeZd feJ.k dk vè;;u djuk pkgrs gSa rks ge èkeZ ds 
vkèkkj ij fo|kfFkZ;ksa dk oxhZdj.k djsaxsA 

oxhZdj.k ds mís'; 

oxhZdj.k fuEufyf[kr mís';ksa dks izkIr djus esa lgk;d gksrk gS % 

1 ;g vkadM+ksa ds lewg dks laf{kIr rFkk ljy Lo:i esa izLrqr djus esa lgk;d gksrk gSA 

2 ;g vkadM+ksa ds lewg dks lekurkvksa (similarities) vkSj lkE;rkvksa (resemblances) ds vkèkkj ij 
foHkkftr djrk gS] ftlls rqyuk djuk laHko gks tkrk gSA 

3 ;g vO;ofLFkr vkadM+ksa dks O;ofLFkr <ax ls izLrqr djus dh ,d izfØ;k gS ftlesa gesa mi;ksxh fu"d"kZ 
fudkyus esa lgk;rk feyrh gSA 

4 ;g vkadM+ksa ds lkj.kh;u rFkk muds fo'ys"k.k dk vkèkkj izLrqr djrk gSA Ja
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5 ;g vkadM+ksa dks ,d lkFkZd <kapk iznku djrk gS ftlls gesa mudh laHko fo'ks"krkvksa dks igpkkus esa lgk;rk 
feyrh gSA 

oxhZdj.k dh fofèk;ka 

 eksVs rkSj ij] oxhZdj.k dh nks foèk;ka gSa % (i) xq.kksa ds vkèkkj ij oxhZdj.k (ii) pjksa ds vkèkkj ij 
oxhZdj.kA 

 xq.kksa ds vkèkkj ij oxhZdj.k (Classification according to Attributes):- xq.k (attribute) ,d 
,slh xq.kkRed fo'ks"krk gS ftls la[;k esa O;Dr ugha fd;k tk ldrkA xq.k dh dsoy mifLFkfr ;k vuqifLFkfr 
ds fo"k; esa tkuk tk ldrk gSA mnkgj.kkFkZ cqf)] èkeZ] tkfr] fyax vkfn ,sls xq.k gSa ftudk ifjek.ku ugha 
fd;k tk ldrkA tc oxhZdj.k xq.kksa ds vkèkkj ij djuk gksrk gS] rks enksa esa vUrj fdlh xq.k dh mifLFkfr ;k 
vuqifLFkfr ds vkèkkj ij ¼iq#"k vkSj L=h½ fd;k tkrk gSA xq.k dh fo'ks"krkvksa esa varj fdlh izkd`frd lhekadu 
js[kk ds vkèkkj ij fd;k tk ldrk gSa bl izkd`frd varj ds vkèkkj ij ge ml lewg dk fu'p; dj ldrs gSa 
ftlesa fd fdlh fo'ks"k en dks j[kk tkuk gSA mnkgj.kkFkZ] ;fn ge ckyksa ds jax dks oxhZdj.k] ds vkèkkj ds 
:i esa pqurs gSa] rc ,d lewg Hkwjs ckyksa okys O;fDr;ksa dk] vkSj nwljk dkys ckyksa okys O;fDr;ksa dk gksxkA 
xq.kkRed fo'ks"krk ds vkèkkj ij oxhZdj.k nks izdkj dk gksrk gSA 

1 lkèkkj.k ¼ljy½ oxhZdj.k (Simple Classification) : lkèkkj.k oxhZdj.k esa vkadM+ksa dks dsoy ,d xq.kkRed 
fo'ks"krk ds vkèkkj ij oxhZdr̀ vkadM+s lkèkkj.k oxhZdj.k dk ,d mnkgj.k gSaA bl izdkj ds oxhZdj.k dks 
f}èkk oxhZdj.k (dichotomous classification) Hkh dgk tkrk gSA 

2 cgqxq.kh; oxhZdj.k (Manifold Classification) : oxhZdj.k dh bl fofèk esa vkadM+ksa dks ,d ls vfèkd 
xq.kkRed fo'ks"krkvksa ds vkèkkj ij oxhZd`r fd;k tkrk gSA mnkgj.kkFkZ] ,d fo'ofo|ky; esa fo|kfFkZ;ksa dh 
la[;k ls lEcfUèkr vkadM+ksa dks muds fyax rFkk mudh oSokfgd fLFkfr ds vkèkkj ij oxhZd`r fd;k tk 
ldrk gSA 

pjksa ds vkèkkj ij oxhZdj.k (Classification according to Variables) vkadM+ksa dh mu vuqekU; 
fo'ks"krkvksa dks] ftUgsa la[;kRed :i esa izdV fd;k tk lds] pj dgrs gSaA etnwjh] vk;q] ÅapkbZ] Hkkj] vad] nwjh 
vkfn] pjksa ds mnkgj.k gSaA tSlk fd vki tkurs gSa ;s lc pj ifjek.kkRed :i esa O;Dr fd;s tk ldrs gSaA 
oxhZdj.k ds bl :i esa vkadM+ksa dks vko`fÙk caVu ds :i esa fn[kk;k tkrk gSA vkof̀Ùk caVu ,d ,slk lkjf.kd 
izLrqrhdj.k gS tks lkekU;r% vkadM+ksa dks oxksZa esa O;ofLFkr djrk gS rFkk bu oxksZa esa ls izR;sd esa vkus okys 
izs{k.kksa dh la[;k ¼vko`fÙk½ dks fn[kkrk gSA vuqiz;qDr pjksa dh la[;k ds vkèkkj ij vko`fÙk caVu ds rhu oxZ gksrs 
gSa %  

¼1½ ,dpj (uni-variate) vko`fÙk caVu] 

¼2½ f}pj (bi-variate) vko`fÙk caVu] rFkk 

¼3½ cgqpj (multi-variate) vko`fÙk caVuA 

  ,dpj vko`fÙk caVu % mnkgj.k ds fy, ,d d{kk ds fo|kfFkZ;ksa dks muds }kjk izkIr vadksa ds vkèkkj ij 
oxhZd`r fd;k tk ldrk gSA ;g mnkgj.k 1 esa izLrqr fd;k x;k gSA 

mnkgj.k 1 
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,dpjh; vko`fÙk caVu 

lkaf[;dh esa vad 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k 

0-10 15

10-20 25

20-30 30

30-40 20

40-50 10

;ksx 100

mnkgj.k 1 esa fn;s x, vko`fÙk caVu ds fo"k; esa fuEu ckrksa ij è;ku fn;k tkuk pkfg, % 

i) lkaf[;dh esa vadksa dks 0&10] 10&20] 20&30 vkfn fofHkUu oxksZa esa foHkkftr fd;k x;k gSA
ii) 0&10 vad okyk izFke oxZ ;g ladsr djrk gS fd os fo|kFkhZ ftUgksaus 'kwU; vFkok mlls vfèkd] ij 10 ls

de vad izkIr fd;s gSa] bl oxZ esa j[ks tk,axs( blh izdkj 10&20 vad okyk oxZ ;g ladsr djrk gS fd os
fo|kFkhZ ftUgksaus 10 ;k vfèkd ijUrq 20 ls de vad izkIr fd;s gSa] bl oxZ esa j[ks tk,axsA

iii) bu oxksZa esa vkus okys fo|kfFkZ;ksa dks lacafèkr oxksZa esa j[kk x;k gSa] ftldk vFkZ gS fd 15 fo|kFkhZ 0&10 vad
okys oxZ esa vkrs gSa] 25 fo|kFkhZ 10&20 vad okys oxZ esa vkrs gSa] vkfnA fdlh oxZ esa vkus okys fo|kfFkZ;ksa
dh la[;k dks ml oxZ dh ckjackjrk ¼vko`fÙk½ dgk tkrk gSA

f}pj vko`fÙk caVu % nks pjksa okys vko`fÙk caVu dks f}pj vko`fÙk caVu dgrs gSaA fiNys mnkgj.k la- 1 
esa fn;k x;k ,dpj vko`fÙk caVu fo|kfFkZ;ksa }kjk dsoy lkaf[;dh esa izkIr vad n'kkZrk gSA ;fn ,d vko`fÙk 
caVu esa gh nks pjksa] tSls lkaf[;dh esa izkIr vad rFkk vk;q dks n'kkZ;k tkrk gS rks mls f}pj vko`r caVu dgk 
tkrk gSA f}pj vko`fÙk caVu ds fy, fuEu mnkgj.k 2 dks nsf[k,A 

mnkgj.k 2 

f}pj vko`fÙk caVu 

lkaf[;dh esa vad o vk;q ds lkFk fo|kfFkZ;ksa dh la[;k 

izkIr vad 
vk;q ¼fiNyh lkyfxjg ij o"kksZa esa½ 

;ksx 
18 19 20 21

0-10 1 4 8 2 15

10-20 4 8 9 4 25

20-30 - 3 17 10 30Ja
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30-40 - 5 10 5 20

40-50 - - 1 9 10

;ksx 5 20 45 30 100

mnkgj.k 2 esa fn;s x, f}pj vko`fÙk caVu ds fo"k; esa fuEu ckrksa ij è;ku fn;k tkuk pkfg, % 

i) lkaf[;dh esa izkIr vadksa dks 0&10] 10&20] 20&30 vkfn oxksZa esa foHkkftr fd;k x;k gS] tcfd fiNyh
lkyfxjg ij o"kksZa esa vk;q 18 o"kZ] 19 o"kZ] 20 o"kZ] vkfn yh xbZ gSA

ii) os fo|kFkhZ ftUgksaus 'kwU; vFkok mlls vfèkd ij 10 ls de vad izkIr fd;s gSa rFkk ftudh vk;q 18 o"kZ
gS] 0&10@18 ds lEeq[k j[ks x, gSaA blh izdkj 0&10 vad okys oxZ esa vkus okys fo|kfFkZ;ksa ftudh vk;q 
19] 20 vkSj 21 o"kZ gS] dh la[;k Øe'k% 4] 8 vkSj 2 gSA 18 o"kZ dh vk;q okys fo|kfFkZ;ksa dh dqy la[;k 5
gS] ftuesa ls ,d fo|kFkhZ 0&10 vad okys oxZ esa rFkk 'ks"k 4] 10&20 vad okys oxZ esa j[ks x;s gSaA 

cgqpj vko`fÙk caVu % nks ls vfèkd pjksa okyk vko`fÙk caVu cgqpj vko`fÙk dgykrk gSa mnkgj.kkFkZ] ,d 
d{kk ds fo|kfFkZ;ksa dks vadksa] vk;q rFkk fyax ds vkèkkj ij oxhZd`r fd;k tk ldrk gSA vkb, fiNys mnkgj.k 
la- 1 ,oa 2 esa fn;s x;s leadksa dks ysa rFkk fo|kfFkZ;ksa dks fyax ds vkèkkj ij vkSj vkxs oxhZd`r djsaA mnkgj.k 
3 dks nsf[k, vkSj tkap dhft, fd ;g dSls fd;k x;k gSA 

mnkgj.k 3 

cgqpj vko`fÙk caVu dk mnkgj.k 

lkaf[;dh esa  vad] fyax o vk;q ds lkFk fo|kfFkZ;ksa dh la[;k 

¼fiNyh lkyfxjg ij o"kksZa esa½ 

izkIr vad 

vk;q ¼o"kksZa esa½ rFkk fyax 
;ksx 

18 19 20 21

iq- L=h ;ksx iq- L=h ;ksx iq- L=h ;ksx iq- L=h ;ksx iq- L=h ;ksx

0-10 - 1 1 2 2 4 5 3 8 2 - 2 9 6 15 

10-20 3 1 4 4 4 8 4 5 9 4 - 4 15 10 25 

20-30 - - - 1 2 3 7 10 17 7 3 10 15 15 30 

30-40 - - - 3 2 5 5 5 10 3 2 5 11 9 20 

40-50 - - - - - - - 1 1 5 4 9 5 5 10 

;ksx 3 2 5 10 10 20 21 24 45 21 9 30 55 45 100

cksèk iz'u 
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1 oxhZdj.k D;k gS o bl ds D;k mís'; gSa \ 

 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

2 xq.kksa ds vkèkkj ij lkèkkj.k oxhZdj.k rFkk cgqxq.kh; oxhZdj.k esa D;k vUrj gS\ 

 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

3 xq.kkRed fo'ks"krkvksa ds vuqlkj oxhZdj.k rFkk pjksa ds vuqlkj oxhZdj.k esa vUrj dhft,A 

 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

4 ,dpj vkSj f}pj vko`fÙk caVu esa D;k varj gS\ 

 ---------------------------------------------------------------------------------------------------------------------------------------------------- 

vko`fÙk caVu ls lEcfUèkr 'kCn@in 

 vko`fÙk caVu ds vFkZ vkSj fofèk;ksa ds vè;;u ds i'pkr~ vc gesa vko`fÙk caVu ls lEcfUèkr inksa ds fo"k; 
esa foospu djuk pkfg,A vko`fÙk caVu ls lEcfUèkr vusd in gSaA loZizFke mUgsa le>uk gekjs fy, vfuok;Z gSA 

1 [kf.Mr rFkk v[kf.Mr pj  (Discrete and Continuous Variables)  

  [kf.Mr pj ,slk pj gS ftldk ewY; fuf'pr gksrk gS rFkk ftlds fofHkUu ewY;ksa esa ,d fuf'pr vUrj 
gksrk gSA bls vlarr pj vFkok fofPNUu pj Hkh dgk tkrk gSA lkekU;r% bldk ewY; fHkUuksa esa ugha gksrkA izk;% 
;g fdlh oLrq x.kuk dk ifj.kke gksrk gSa ,d QSDVjh esa Jfedksa dh la[;k] ,d ifjokj esa cPpksa dh la[;k] 
fdlh fo'ks"k fnu gqbZ nq?kZVukvksa dh la[;k] vkfn [kf.Mr pj ds mnkgj.k gSaA blds foijhr v[kf.Mr pj ewY;ksa 
ds ,d fuf'pr lhekUrj esa dksbZ Hkh fHkUukRed ewY; gks ldrk gSA bls larr pj vFkok vfofPNUu pj Hkh dgk 
tkrk gSa ;g fdlh oLrq ds ifjekiu dk ifj.kke gksrk gSA fdlh d{kk ds fo|kfFkZ;ksa dk Hkkj] fdlh laxBu ds 
Jfedksa dh vk; fdlh uxj ds okfl;ksa dh vk;q vkfn v[kf.Mr pj ds mnkgj.k gSaA [kf.Mr pjksa ds fy, 
cuk;k x;k vko`fÙk caVu] [kf.Mr vko`fÙk caVu vFkok vlarr vko`fÙk caVu dgykrk gS tcfd v[kf.Mr pjksa ds 
fy, cuk;k x;kA vko`fÙk caVu v[kf.Mr vko`fÙk caVu vFkok larr vkof̀Ùk caVu dgykrk gSA mnkgj.k 4 o 5 
esa ;s nks izdkj ds vkoa`fÙk caVu fn[kk, x, gSaA 

mnkgj.k 4 

[kf.Mr vko`fÙk caVu&,d gkWdh eSp esa fd;s x, xksy  vkSj eSpksa dh la[;k 

xksy eSpksa dh la[;k 

0 20

1 15

2 10

3 3

4 2

;ksx 50

mnkgj.k 5 Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/20 

v[kf.Mr vko`fÙk caVu&fo|kfFkZ;ksa dh ÅapkbZ ¼ls-eh- esa½  vkSj fo|kfFkZ;ksa dh la[;k 

ÅapkbZ ¼ls-eh-½ fo|kfFkZ;ksa dh la[;k 

130-140 15

140-150 25

150-160 30

160-170 20

170-180 10

;ksx 100

 mnkgkj.k 4 esa ,d gkWdh eSp esa fd;s x;s xksyksa dh la[;k dk pj [kf.Mr pj gSa blh izdkj] mnkgj.k 
5 esa fo|kfFkZ;ksa dh ÅapkbZ dk pj v[kf.Mr pj gSAfdUrq Åij fn;s x, funsZ'ku fp=ksa ls ;g ugha le>uk 
pkfg;s fd dsoy v[kf.Mr pjksa ds fy, gh oxZ varjky lfgr vko`fÙk caVu cuk;k tk ldrk gSA okLro esa] oxZ 
varjkyksa ds lkFk vko`fÙk caVu [kf.Mr pjksa ds fy, Hkh cuk;k tk ldrk gS] tSlk fd mnkgj.k 6 esa fn[kk;k 
x;k gS% 

mnkgj.k 6 

[kf.Mr pjksa ds fy, oxZ varjkyksa ds lkFk vko`fÙk caVu 

,d d{kk esa mifLFkr Nk=ksa dh la[;k vkSj o"kZ esa dk;Z fnolksa dh la[;k 

mifLFkr Nk=ksa dh la[;k o"kZ esa dk;Z fnolksa dh la[;k 

10-14 8

15-19 12

20-24 116

25-29 74

30-34 40

;ksx 250

 mnkgj.k 6 esa ,d d{kk esa mifLFkr Nk=ksa dh la[;k dk pj ,d [kf.Mr pj gS] fdUrq ;gka bls ,d 
v[kf.Mr pj dh Hkkafr oxZ varjkyksa lfgr fn[kk;k x;k gSA ,sls caVu [kf.Mr izd`fr ds gksrs gSa] ;|fi 
izLrqrhdj.k esa ;s v[kf.Mr caVuksa tSls fn[kkbZ nsrs gSaA 

2 oxZ lhek,a (Class limits) :  

izR;sd oxZ ;k varjky dh nks lhek,a gksrh gSa (i) vèk% lhek (lower limits) rFkk (ii) Åijh lhek 
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(upper limit) A fdlh oxZ esa U;wure laHko eki dks vèk% lhek ds uke ls tkuk tkrk gS] tcfd vfèkdre 
laHko eki dks Åijh lhek ds uke ls tkuk tkrk gSa mnkgj.k 6 dk è;kuiwoZd vè;;u dhft,A blesa izLrqr 
vko`fÙk caVu esa igys oxZ ¼10&14½ dh oxZ lhek,a 10 rFkk 14 gSaA bl oxZ ds fy, U;wure laHko eki 10 gS] 
tcfd vfèkdre eki 14 gSA blh izdkj nwljs oxZ ¼15&19½ dh vèk% lhek 15] rFkk Åijh lhek 19 gSA 

3 oxZ varjky dk eè; fcUnq (Mid-point of a class interval) : 

fdlh oxZ varjky dh vèk% lhek rFkk Åifj lhek ds chp dh nwjh ij vkus okys fcUnq dks ml oxZ dk 
eè; fcUnq ;k eè; ewY; dgrs gSaA lw= :i esa bls fuEu izdkj ls vfHkO;Dr fd;k tk ldrk gS] 

Mid-Point or Mid-value = (L+U) ÷ 2 

tgka] L= oxZ varjky dh vèk% lhek 

U= oxZ varjky dh Åijh lhek  

nwljs 'kCnksa esa] fdlh oxZ dh vèk% lhek rFkk Åijh lhek ds ;ksx dks nks ls foHkkftr djus ij ml oxZ 
dk eè; fcUnq izkIr fd;k tkrk gSA mnkgj.k 7 esa lkaf[;dh esa vadksa ds mnkgj.k esa fofHkUu oxksZa ds eè; fcUnq 
ifjdfyr fd;s x;s gSaA 

mnkgj.k 7 

oxZ vUrjkyksa ds eè; fcUnqvksa dk ifjdyu 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k eè; fcUnq 

0-10 15 5

10-20 25 15

20-30 30 25

30-40 20 35

40-50 10 45

;ksx 100

4 oxZ varjky dk oxZ&foLrkj (Magnitude of class interval) 

,d oxZ varjky dh Åijh lhek rFkk vèk% lhek ds chp ds varj dks oxZ varjky dk oxZ foLrkj dgk 
tkrk gSA lw= :i esa bls fuEu izdkj ls vfHkO;Dr fd;k tk ldrk gS] 

Interval = U – L

 mnkgj.k 8 dks è;kuiwoZd nsf[k, rFkk bl ckr dk vè;;u dhft, fd fofHkUu oxZ varjkyksa dk oxZ 
foLrkj fdl izdkj ifjdfyr fd;k x;k gSA Ja
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mnkgj.k 8 

oxZ varjkyksa ds oxZ foLrkj dk ifjdyu 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k oxZ foLrkj 

0-10 15 10 – 0 = 10 

10-20 25 20 – 10 = 10 

20-30 30 30 – 20 = 10 

30-40 20 40 – 30 = 10 

40-50 10 50 – 40 = 10 

;ksx 100

 Åij fn;s x, mnkgj.k 8 esa] vkius ns[kk gksxk fd fofHkUu oxZ varjkyksa dk oxZ foLrkj cjkcj gSA 
fdUrq ;g lnk vko';d ugha gS fd fofHkUu oxZ varjkyksa dk oxZ&foLrkj cjkcj gksA fofHkUu oxksZa ds fy, 
vleku oxZ foLrkj okyk vkof̀Ùk caVu Hkh gks ldrk gSA 

5 oxZ&vko`fÙk (Class frequency) :  

fdlh oxZ dh lhekvksa ds varxZr vkus okys izs{k.kksa dh la[;k dks ml oxZ dh vko`fÙk dgrs gSaA Åij 
fn;s x, funsZ'k fp= 8 dk vè;;u dhft;sA izFke oxZ varjky ¼vFkkZr~ 0&10½ dh vko`fÙk 15 gSA blh izdkj 
nwljs oxZ varjky ¼vFkkZr~ 10&20½ dh vko`fÙk 25 gSA bldk ;g vFkZ gS fd 15 fo|kFkhZ izFke oxZ varjky dh 
lhekvksa esa vkrs gSa] 25 fo|kFkhZ nwljs oxZ varjky dh lhekvksa esa vkrs gSa vkfnA 

6 oxksZa dh la[;k rFkk pkSM+kbZ (Number and width of classes) : 

oxksZa dh la[;k rFkk pkSM+kbZ ds fo"k; esa dksbZ fuf'pr fu;e cukuk laHko ugha gSA oxksZa dh la[;k u rks 
cgqr cM+h vkSj u gh cgqr NksVh gksuh pkfg,A LVftZt us oxksZa dh la[;k fuf'pr djus ds fy, ,d lw= crk;k 
gSA ftlds vuqlkj % K=1+3.3 Log N 

ftlesa   N - oxhZd`r dh tkus okyh enksa dh la[;k 

  K - lkekU;r% iz;ksx dh tkus okys oxksZa dh la[;k  

dqN vU; dkj.kksa ls] ;fn oxksZa dh la[;k dks K ds leku ysuk laHko u gks] rks oxksZa dh la[;k lekU;r% 
K-2 ls K+2 ds chp gks ldrh gSA mnkgj.k ds fy, ;fn N=500 gks] rks ge K dk ewY; fuEu izdkj 
ifjdfyr dj ldrs gSa % 

K =1+3.3 log N 

=1+3.3 log (500) 

  =1+3.3 (2.6990) 

  =9.9067  

  =10 Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/23 

vr% 500 enksa ds fy, oxksZa dh la[;k 10 gks ldrh gS ;k ge K-2 rFkk K+2 vFkkZr~ 8 ls 12 ds chp 
dksbZ Hkh la[;k ys ldrs gSaA oLrqr% ;g lw= dsoy gekjk ekxZn'kZu djrk gSA oxksZa dh la[;k dk fu'p; djrs 
le; oxksZa dh pkSM+kbZ lacaèkh fu.kZ; dks Hkh è;ku esa j[kuk vko';d gSA tSlk fd igys dgk x;k gS] ;g 
vko';d ugha gS fd fofHkUu oxZ varjkyksa dh pkSM+kbZ leku j[kh tkrh gS] rks ;g vkadM+ksa dh rqyuk dk ,d 
mi;qDr vkèkkj iznku djrh gSA 

7 [kqys fljs okys caVu (open-end distribution) :  

[kqys fljs okyk caVu vFkok foo`req[kh caVu ,d ,slk caVu gS ftlds ,d ;k nks oxksZa dh oxZ&lhek 
ugha gksrhA ;g laHko gS fd ,d vko`fÙk caVu esa izFke oxZ varjky dh vèk% lhek u gks] rFkk vfUre oxZ varjky 
dh Åifj lhek u gksA ,sls vko`fÙk caVu dks [kqys fljs okyk caVu dgrs gSaA [kqys fljs okys caVu dks le>us ds 
fy, fuEufyf[kr mnkgj.k 9 dks è;kuiwoZd nsf[k,A 

mnkgj.k 9 

[kqys fljs okys caVu 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k 

10 ls de 15 

10-20 25

20-30 30

30-40 20

40 ls vf/kd 10 

;ksx 100

 Åij fn;s x, mnkgj.k 9 esa] igyk oxZ varjky ^^10** ls de ds :i esa izLrqr fd;k x;kA bl oxZ esa 
dksbZ vèk% lhek ugha gSA blh izdkj vfUre oxZ varjky ds fy, dksbZ Åijh lhek ugha gS] D;ksafd bls ^^40** vkSj 
vfèkd dgk x;k gSA ,sls forj.k ls dqN leL;k,a Hkh iSnk gksrh gSa] tSls fd eè; fcUnq dh x.kuk vkSj eè; 
fcUnq ij vkèkkfjr ifjdyuA 

8 viothZ rFkk lekos'kh vko`fÙk caVu (Exclusive and Inclusive frequency distribution) :  

vko`fÙk caVu] viothZ caVu vFkok lekos'kh caVu gks ldrk gSA viothZ vko`fÙk caVu esa ,d fn;s x, 
oxZ varjky dh Åifj lhek ml oxZ vioftZr dh tkrh gS rFkk og vxys oxZ varjky dh vèk% lhek ds :i 
esa yh tkrh gSA ,sls caVu esa ijLijO;kih oxZ lhek,a gksrh gSaA  

lekos'kh vko`fÙk caVu esa] fdlh fo'ks"k oxZ dh Åijh lhek mlh oxZ varjky esa lekfo"V dh tkrh gSA 
,sls caVu esa xSj&ijLijO;kih oxZ lhek,a gksrh gSaA mnkgj.k 10 o 11 esa viothZ rFkk lekos'kh vko`fÙk caVuksa ds 
mnkgj.k fn;s x, gSaA 
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mnkgj.k 10 

viothZ vkof̀Ùk caVu 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k 

0-10 15

10-20 25

20-30 30

30-40 20

40-50 10

;ksx 100

mnkgj.k 11 

lekos'kh vko`fÙk caVu 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k 

0-9 15

10-19 25

20-29 30

30-39 20

40-49 10

;ksx 100

 mnkgj.k 10 esa fn[kk;s x, viothZ caVu esa] izFke oxZ varjky dh Åijh lhek ¼vFkkZr~ 0&10½ bl oxZ 
varjky ls vioftZr dh tk,xh rFkk vxys oxZ varjky ¼vFkkZr~ 10&20½ esa lfEefyr dh tk,xhA vr% izFke 
oxZ varjky dks fn;k tkus okyk vFkZ gksxk 0 rFkk 10 ls uhps] nwljs oxZ varjky dk vFkZ 10 rFkk 20 ls uhps 
gksxk] rFkk blh izdkj vU; oxZ varjkyksa dk vFkZ gksxkA fdUrq mnkgj.k 11 esa fn[kk;s x, lekos'kh caVu esa 
izFke oxZ varjky ¼vFkkZr~ 0&9½ dh Åifj lhek izFke oxZ varjky esa gh lfEefyr dh tk,xhA okLro esa] ,d 
oxZ dh vèk% lhek rFkk Åijh lhek] nksuksa mlh oxZ esa lfEefyr dh tkrh gSA 

 oxZ varjkyksa dks izLrqr djus dh lekos'kh jhfr esa mu enksa dk oxhZdj.k laHko ugha gksrk ftuds ewY; 
nks yxkrkj oxZ varjkyksa dh Åifj lhek rFkk vèk% lhek ds chp gksaA mnkgj.kkFkZ] n`"Vkar 11 esa fn, x, 
lekos'kh caVu esa] 9-3] 9-5] 9-9] 19-1] 19-4 vkfn ewY; okys enksa dk fdlh Hkh oxZ esa oxhZdj.k ugha fd;k tk 
ldrkA oxZ varjkyksa dks izLrqr djus dh viothZ jhfr esa ,slh dksbZ dfBu ugha gksrhA vr% oxZ varjky Ja
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lkekU;r% viothZ :i esa vfHkO;Dr fd;s tkrs gSaA rFkkfi] v[kf.Mr pjksa ds fy, viothZ jhfr rFkk [kf.Mr 
pjksa ds fy, lekos'kh jhfr viukus dh lkekU; izFkk gSA 

9 oxZ ifjlhek,a (Class boundaries) vFkok oxZ varjky dh okLrfod lhek,a %  

v[kf.Mr pjksa ls lacafèkr eki lnk ifj'kq)rk dh ,d leqfpr ek=k rd ntZ fd;s tkrs gSaA tc ,d 
O;fDr dh ÅapkbZ 160 ls-eh- ntZ dh tkrh gS] rks bldk vFkZ ;g gksrk gS fd ml O;fDr dh ÅapkbZ 159-5 ls-
eh- rFkk 160-5 ls-eh- ds chp dgha Hkh gks ldrh gSA ;fn dsoy iw.kZ lkaf[;d ewY;ksa esa ntZ fd;s x, ,sls vkadM+s 
lekos'kh oxZ varjkyksa dk iz;ksx djds oxhZd`r fd;s tk,a ¼tSls 155&159] 160&164] 165&169] vkfn½ rc oxZ 
160&164 esa os lc O;fDr lfEefyr fd;s tk,axs ftudh okLrfod ÅapkbZ 159-5 ls-eh- o 164-5 ls-eh- ds eè; 
gSA lhekvksa 159-5 rFkk 164-5 dks lekos'kh oxZ varjky 160&164 dh vèk% rFkk Åijh lhek rks dsoy 160 rFkk 
164 gS] ftudk iz;ksx oxZ varjky fy[kus esa fd;k tkrk gSA  

vr% fdlh lekos'kh oxZ varjky dh vèk% ifjlhek mldh vèk% lhek ls 0-5 de rFkk Åijh ifjlhek 
mldh Åijh lhek ls 0-5 vfèkd gksrh gSA tc [kf.Mr :i esa ntZ fd;s x, v[kf.Mr pj lekos'kh izdkj ds 
oxZ varjkyksa dk iz;ksx djds oxhZd`r fd;s tkrs gSa] rc oxZ lhekvksa dks okLrfod lhekvksa esa ifjofrZr djuk 
vko';d gksrk gS gSA  

10  lap;h vko`fÙk caVu (Cumulative frequency distributions) :  

lap;h vko`fÙk caVu fofHkUu oxksZa ds fy, mudh okLrfod vko`fÙk;ksa dks ugha fn[kkrk] cfYd mudh 
lap;h vko`fÙk;ksa dks fn[kkrk gSA izFke oxZ varjky dh lap;h vko`fÙk ogha gksrh gSa] tks fd mldh okLrfod 
vko`fÙk gSA nwljs oxZ varjky dh lap;h vko`fÙk] izFke oxZ varjky dh vko`fÙk rFkk nwljs oxZ varjky dh vko`fÙk 
dk ;ksx djds izkIr dh tkrh gSA blh izdkj vU; fofHkUu oxZ varjkyksa dh lap;h vko`fÙk;ksa dk fu'p; fd;k 
tkrk gSA  

mnkgj.k 12 dks è;kuiwoZd nsf[k, vkSj vè;;u dhft, dh vko`fÙk caVu dks fdl izdkj lap;h vko`fÙk 
caVu esa :LikUrfjr fd;k tkrk gSA 

mnkgj.k 12 

lap;h vko`fÙk caVu dk ifjdyu 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k lap;h vko`fÙk 

0-10 15 15

10-20 25 15 + 25 = 40 

20-30 30 40 + 30 = 70 

30-40 20 70 + 20 = 90 

40-50 10 90 + 10 = 100 

;ksx 100

lap;h vko`fÙk caVu dks mnkgj.k 13 esa fn[kk, x, :i esa Hkh O;Dr fd;k tk ldrk gSA Ja
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mnkgj.k 13 

lap;h vko`fÙk caVu izLrqrhdj.k 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k 

10 ls de 15 

20 ls de 40 

30 ls de 70 

40 ls de 90 

50 ls de 100 

lap;h vko`fÙk caVu ^ls de* (less than) lap;h vko`fÙk caVu gks ldrk gS ;k ^ls vfèkd* (more 

than) lap;h vkof̀Ùk caVu gks ldrk gSA mnkgj.k 13 esa izLrqr vko`fÙk caVu ^ls de* lap;h vko`fÙk caVu dk 
,d mnkgj.k gSA bl izdkj ds vko`fÙk caVu esa vko`fÙk;ka vkjksgh Øe esa gksrh gSaA ^^ls vfèkd** lap;h vko`fÙk 
caVu esa vafre oxZ varjky dh vko`fÙk dks ml oxZ dh lap;h vko`fÙk ds :i esa fy;k tkrk gSA vafre oxZ 
varjky ds igys okys oxZ dh lap;h vko`fÙk ml oxZ dh vkof̀Ùk dks vxys oxZ varjky dh lap;h vko`fÙk esa 
tksM+dj] izkIr dh tkrh gSA bl izdkj ds caVu esa lap;h vko`fÙk;ka vojksgh Øe esa gksrh gSaA  mnkgj.k 14 
dks è;ku ls nsf[k, rFkk vè;;u dhft, fd ^^ls vfèkd** lap;h vko`fÙk caVu dk ifjdyu fdl izdkj fd;k 
tkrk gSA 

mnkgj.k 14 

^ls vfèkd vko`fÙk dk ifjdyu* 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k lap;h vko`fÙk 

0-10 15 85 + 15 = 100 

10-20 25 60 + 25 = 85 

20-30 30 30 + 30 = 60 

30-40 20 10 + 20 = 30 

40-50 10 10

;ksx 100

^^ls vfèkd** vko`fÙk caVu dks mnkgj.k 15 ds vuqlkj Hkh O;Dr fd;k tk ldrk gSA 
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mnkgj.k 15 

^ls vfèkd* vko`fÙk dh izLrqfr 

lkaf[;dh esa vad fo|kfFkZ;ksa dh la[;k 

0 ls vf/kd 100 

10 ls vf/kd 85 

20 ls vf/kd 60 

30 ls vf/kd 30 

40 ls vf/kd 10 

vkidks ;g è;ku nsuk pkfg, fd ^^ls de** lap;h vko`fÙk;ksa oxZ varjkyksa dh Åijh lhekvksa ls lacafèkr 
gksrh gSa rFkk ^^ls vfèkd** lap;h vko`fÙk;ka oxZ varjkyksa dh vèk% lhekvksa ls lacafèkr gksrh gSaA 

cksèk iz'u  

1 v[kf.Mr pj rFkk ,d [kf.Mr pj esa varj crkb,A 

 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------- 

2 oxZ varjky dk oxZ foLrkj D;k gksrk gS\ 

 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------- 

3 oxZ varjky dk eè; fcUnq D;k gksrk gS\ 

 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------- 

4 oxZ varjky dh vko`fÙk D;k gksrh gS\ 

 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------- 

5 viothZ rFkk lekos'kh vko`fÙk esa vUrj dhft,A 

 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------- 

6 ^^ls de** lap;h vko`fÙk caVu rFkk ^^ls vfèkd** lap;h vko`fÙk caVu esa vUrj crkb,A 

 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------- 
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vko`fÙk caVu dh jpuk (Formation of a Frequency Distribution) 

 vkius vko`fÙk caVu ls lacafèkr fofHkUu inksa dk vè;;u dj fy;k gSA vkb, vc ge vko`fÙk caVu ds 
fuekZ.k ls lacafèkr fØ;kfofèk dk C;kSjsokj vè;;u djsaA 

vkadM+ksa dk Øe foU;kl (Data Array) 

 vko`fÙk caVu ds fuekZ.k dh izfØ;k esa vkadM+ksa dk Øe foU;kl igyk dne gSA vkadM+ksa dks vkjksgh Øe 
vFkok vojksgh Øe esa O;ofLFkr djuk vkadM+ksa dk Øe foU;kl dgykrk gSA vkadM+ksa dk Øe foU;kl blfy, 
mi;ksxh gS] D;ksafd ;g gesa vkadM+ksa ds lhekUrj ds fo"k; esa lwpuk iznku djrk gS rFkk vkadM+ksa dh izdf̀r ij 
dqN izdk'k Mkyrk gSA fdUrq vkadM+ksa dk Øe foU;kl rHkh cgqr mi;ksxh gksrk gS tcfd izs{k.kksa dh la[;k cgqr 
u gksA cgqr cM+h la[;k esa izs{k.k gksus dh fLFkfr esa vkadM+ksa dk Øe foU;kl cgqr nq%lkè; gks tk,xkA mnkgj.k 
16 dk è;kuiwoZd vè;;u dhft, rFkk le>us dk iz;Ru dhft, fd vkadM+ksa dk Øe foU;kl dSls rS;kj fd;k 
tkrk gSA 

mnkgj.k 16 

fo|kfFkZ;ksa }kjk lkaf[;dh esa izkIr vadksa ls lacafèkr vkadM+ksa dk Øe foU;kl dhft,A 

17] 21] 09] 26] 17] 10] 09] 26] 44] 18] 

27] 28] 23] 35] 45] 36] 20] 13] 39] 29 

30] 35] 29] 39] 41] 48] 40] 43] 33] 48 

39] 15] 16] 47] 31] 49] 46] 48] 36] 14 

gy % 

 ,d d{kk ds fo|kfFkZ;ksa }kjk lkaf[;dh esa izkIr vadksa dks vkjksgh Øe esa fuEu izdkj ls izLrqr fd;k tk 
ldrk gS % 

09 09 10 13 14 15 16 17 17 18 20 21 23 26 26 27 28 29 29 30 31 33 35 35 36 36 39 39 39 40 41 
43 44 45 46 47 48 48 48 49 

 mnkgj.k 16 esa fn;s x, vkadM+s Øe foU;kl ls ge fo|kfFkZ;ksa }kjk lkaf[;dh esa izkIr vfèkdre o 
U;wure vadksa ds fo"k; esa HkyhHkkafr tku ldrs gSaA 

vko`fÙk&caVu dh jpuk ds pj.k 

 tSlk dh igys crk;k x;k gS] tc izs{k.kksa dh la[;k cgqr cM+h gksrh gS] rks vkadM+ksa dk Øe foU;kl 
nq%lkè; gks tkrk gSA ,slh fLFkfr;ksa esa vkadM+ksa ds vkdkj dks la?kfur djus ds fy, vko`fÙk caVu dk fuekZ.k 
fd;k tkrk gSA vko`fÙk caVu dk fuekZ.k djus ls iwoZ fuEufyf[kr dne vko';d gSA 

i) oxZ lhekvksa dh Li"Vr% igpku djrs gq, oxZ varjkyksa dk fuekZ.kA

ii) izR;sd en yh tkrh gS rFkk mi;qDr oxZ varjky ds lEeq[k ,d feyku&n.M (Tally Bar) yxk fn;k
tkrk gSA feyku&n.M ,d mnxz&n.M gksrk gSA izR;sd ewY; ds fy;s ,d feyku&n.M [khapk tkrk gSA 
tSls  I II III IIII 

iii) tc pkj feyku&n.M [khap fy;s x;s gksa] rc ikapoka n.M ;gka fn[kkbZ xbZ fofèk ds vuqlkj vkj&ikj
[khapk tkrk gS%& IIII  

iv) leLr izs{k.kksa dks mi;qDr oxksZa ds lEeq[k j[k fn;s tkus ds ckn] mudk ;ksx fd;k tkrk gS rFkk mls
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B.Com.-I/V/29 

fo'ks"k oxZ varjky dh vko`fÙk ds :i esa ntZ dj fn;k tkrk gSA 

mnkgj.k 17 

mnkgj.k 16 esa fn;s x, vkadM+ksa ds fy, ,d vko`fÙk caVu cukb;sA 0&10 dks igys oxZ varjky ds :i 
esa yhft,A 

gy % 

igys oxZ varjky dk vkdkj 10 gS rFkk lcls cM+h en dk ewY; 49 gSA cjkcj yEckbZ dh leLr oxZ 
varjkyksa dks ysrs gq, vU; oxZ varjky 10&20] 20&30] 30&40] 40&50 gksaxsA vkidks è;ku nsuk pkfg, fd fn;s 
gq, vkadM+s [kf.Mr gSa] fdUrq rc Hkh viothZ oxZ varjky fy;s x, gSa] tksfd mi;ksxhu esa lokZfèkd loZlkekU; 
fofèk gSA oxZ varjky 0&10 dk vFkZ 0 rFkk 10 ls de gSA vr% blesa 0 ls 9 rd ds ewY; okyh leLr ensa 
lfEefyr gSaA blh izdkj vU; oxZ varjkyksa esa 10 ls 19 rd ds ewY;ksa okyh] 20 ls 29 rd ds ewY;ksa okyh] 
vkfn ensa lfEefyr gksaxhA 

lkaf[;dh esa izkIr vadksa dk vko`fÙk caVu 

lkaf[;dh esa vad feyku&n.M fo|kfFkZ;ksa dh la[;k 

0-10 II 2 

10-20 IIII III 8 

20-30 IIII IIII 9 

30-40 IIII IIII 10 

40-50 IIII IIII I 11 

;ksx 40 

oxZ varjkyksa ds pquko ds fy, ekxZn'kZd fu;e 

 ;fn oxZ varjky ugha fn;s x, gSa] rks mudh la[;k vkSj pkSM+kbZ dk fu'p; fuEufyf[kr ekxZn'kZd 
fu;eksa ds vkèkkj ij fd;k tk ldrk gSA 

i) vkadM+ksa dh lcls NksVh rFkk lcls cM+h en dk irk yxkb;sA mudk vUrj fudkfy,A ;g vkadM+ksa dk
lhekar (range) iznku djrk gSA 

ii) enksa dh la[;k dh fxurh dhft, rFkk LVftZt ds fu;e vFkok lqfoèkkuqlkj oxksZa dh la[;k 'K' dk
fu'p; dhft,A 

iii) lhekUrj dks oxkssZa dh la[;k 'K' ls foHkkftr dhft;sA HkkxQy dks 'C' dg ldrs gSaA ;g ewY; 'C' oxZ
varjkyksa dh pkSM+kbZ ds fo"k; esa fu'p; djus dk vkèkkj gksxkA 

iv) lkekU;r% leLr oxZ varjkyksa dh pkSM+kbZ leku gksuh pkfg;s rFkk oxZ varjky dh lhek,a iw.kkZad gksuh
pkfg, vFkkZr] tSls 5 ;k 10 dk xq.ktA vr% oxZ varjkyksa dh nks laHko lhek,a 'i' ,d iw.kkZad tks fd 'C' 

ls ,dne de gS] y?kqre lhek gksxh rFkk 'C' ls ,dne vfèkd ,d iw.kkZad Åijh lhek gksxhA 

v) izFke oxZ varjky dk vkjafHkd fcUnq ,d iw.kkZad dks fy;k tkuk pkfg;s] tksfd y?kqre en ls ,dne de
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B.Com.-I/V/30 

gks] vFkok ;fn vkadM+ksa dh ;g y?kqre en Lo;a ,d iw.kkZad gS] tks mlds cjkcj gksA 

vi) vc Åij fn;s x, in ds vUrxZr fuf'pr fd;s x, vkjafHkd fcUnq dks ysrs gq,] in iv) ds vUrxZr
fu'p; fd;s x, 'i' ds mi;qDr ewY;ksa dh lgk;rk ls oxZ varjky ds iw.kZ dqydksa dks fyf[k;sA bu dqydksa 
esa ls og dqyd (set) ftlesa oxZ varjkyksa dh la[;k 'K' gS ,d vkn'kZ dqyd ekuk tk,xkA ;fn fdlh Hkh 
dqyd esa 'K' oxZ varjky ugha gS] rks og dqyd] ftlesa 'k-2' ls k+2 la[;kvksa ds chp oxZ varjkyksa dh 
la[;k gS] pquk tkrk gSA 

mnkgj.k 18 

 ,d d{kk ds fo|kfFkZ;ksa ds Hkkj ¼fdyksxzke esa½ ls lacafèkr fuEufyf[kr vkadM+ksa ls lekos'kh jhfr }kjk ,d 
vko`fÙk caVu cukb,A 

42  47 48 50 41 61 57 52 57 

47  41 59 60 63 42 44 45 46 

57  47 57 53 48 47 56 61 56 

62  49 58 52 55 42 42 56 51 

43  48 51 54 52 60 62 63 61 

gy % 

oxZ varjkyksa dh la[;k ugha nh xbZ gS] vr% igys oxZ varjkyksa dh la[;k vkSj pkSM+kbZ dk fu'p; djsaA 

i) U;wure Hkkj 41 fd-xzk- gS rFkk vfèkdre Hkkj 63 fd-xzk- gSA vr% lhekUrj 22 gSA

ii) enksa dh la[;k 45 gSA vr% LVftZt ds fu;e ds vuqlkj oxZ varjkyksa dh la[;k fuEu izdkj ls
ifjdfyr dh tk ldrh gS % 

k =1+3.3 log 45 

=1+3.3x1.65 

=6.4 

=7 ¼milkfnr½ 

iii) oxZ varjkyksa dh laHko pkSM+kbZ gksxhA

C= lhekUrj » K 

 =22 » 7 

 =3.1 

vi) 3-1 ls vfèkd iw.kkZad 5 gS rFkk 3-1 ls de iw.kkZad 0 gSA vr% oxZ varjky 'i' dh yEckbZ 5 gSA
;gka gekjs ikl 'i' dk dsoy ,d ewY; gSA 

v) pwafd y?kqre ewy; 41 gS] vr% igyk oxZ varjky 40 ls vkjaHk gksxkA blfy, lekos'kh vkdkj vkSj
izdkj ds 5 ds eki okys fofHkUu oxZ varjky 40&44] 45&49] 50&54] 54&59 rFkk 60&64 gksaxsA ;gka vafre oxZ 
varjky 60&64 gS D;ksafd lcls cM+h en 63 gSA 

vi) bl dqyd esa oxZ varjkyksa dh la[;k 5 gSA ;g bldh vkn'kZ la[;k "K" ds cjkcj ugha gS] fQj Hkh
fdUrq ;g K-2 ls K+2 ¼vFkkZr~ 5 ls 9½ dh lhekvksa ds Hkhrj gSA vr% ge vko`fÙk caVu cukus dk dk;Z dj 
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B.Com.-I/V/31 

ldrs gSaA 

vko`fÙk caVu ¼lekos'kh fofèk }kjk½ 

Hkkj ¼fd-xzk-½ feyku&n.M fo|kfFkZ;ksa dh la[;k 

40-44 IIII III 8 

45-49 IIII IIII 10 

50-54 IIII III 8 

55-59 IIII IIII 10 

60-64 IIII IIII 9 

;ksx 45 

mnkgj.k 19 

 20 fo|kfFkZ;ksa ds vkUrfjd ewY;kadu ds vkèkkj ij izkIr vadksa (x) o rFkk vafre ijh{kk esa izfr'krrk (y)  
ls lacafèkr fuEufyf[kr vkadM+ksa ds fy, f}pj vko`fÙk caVu cukb, 

X : 13 13 12 10 11 13 12 12 14 12 13 14 13 14 10 12 11 11 12 13 

Y : 56 72 60 12 20 52 43 50 60 58 54 78 81 69 38 47 41 45 49 63 

gy % 

 vkarfjd ewY;kadu esa vadksa (x) ds dsoy 5 fofHkUu ewY;] 10] 11] 12] 13 rFkk 14 gSaA vr% buesa ls 
izR;sd dks ,d lewg dk izfrfufèkRo djus ds fy, fy;k tk,xkA  

 vafre ijh{kk esa vadksa dh izfr'krrk dk U;wure vad 12 gS rFkk mPpre vad 81 gS] ftlls 69 dk 
lhekUrj izkIr gksrk gSA LVftZt ds fu;e ds vuqlkj 20 enksa ds fy, oxksZa dh vkn'kZ la[;k 5 gksxhA vr% 
izR;sd oxZ dh lEHkkO; yackbZ 69@5 ;k 14 gksxhA iw.kkZadu ds ckn bls 15 ekuk tk ldrk gSa pwafd U;wure 
izfr'krrk (y) 12 gS] vr% izFke oxZ varjky dh vèk% lhek 10 yh tk,xhA vr% y ds fy, fofHkUu oxZ varjky 
10&25] 25&40] 40&55] 55&70 rFkk 70&85 gksaxsA  

  "x" pj dks izFke iafDr esa rFkk "y" pj dks izFke LrEHk esa fy[kus ij f}pj caVu dh :ijs[kk cussxhA 
vc f}pj vko`fÙk caVu cukus ds fy,] vko`fÙk;ksa dh la[;k dk fu'p; "x" rFkk "y" ds laxr ewY;ksa dks 
vkcafVr djds rFkk feyku&n.M [khapdj fd;k tk,xkA  "x" rFkk "y" ds laxr ewY;ksa ds izFke dqyd esa 13 
rFkk 56 ds ewY; gSaA vr% dks"Bd esa] ftlds LrEHk dks 13 ls Hkjk x;k gS rFkk ftldh iafDr dk 'kh"kZd 55&59 
gS] feyku&n.M [khapk tk,xkA blh izdkj vU; dks"Bdksa ds fy, feyku&n.M [khaps tk,axsA fofHkUu dks"Bdksa 
dks leLr ewY;ksa ds vkcaVu fd;s tkus rFkk lacafèkr feyku&n.Mksa ds [khaps tkus ds ckn] visf{kr f}pjh; 
vko`fÙk caVu fuEu izdkj dk gksxkA 

f}pj vko`fÙk caVu 

vfUre ijh{kk esa vkUrfjd ijh{kk esa vad (x) ;ksx Ja
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B.Com.-I/V/32 

izfr’krrk (y) 10 11 12 13 14

10-25 I = 1 I = 1 2 

25-40 I = 1 1 

40-55 II = 2 IIII = 4 II = 2 8 

55-70 II = 2 II = 2 II = 2 6 

70-85 II = 2 I = 1 3

;ksx 2 3 6 6 3 20

cksèk iz'u  

1 vkadM+k Øe foU;kl D;k gksrk gS\ 

 ----------------------------------------------------------------------------------------------------------------- 

2 vkof̀Ùk caVu ds fuekZ.k esa dkSu&dkSu ls dne gksrs gSa\ 

 ----------------------------------------------------------------------------------------------------------------- 

lkjka'k 

 oxhZdj.k dk vFkZ vkadM+ksa dks lekurkvksa rFkk lkE;rkvksa ds vkèkkj ij fofHkUu oxksaZ esa O;ofLFkr djuk 
gSa ;g nq%lkè; vkadM+ksa dks laf{kIr rFkk ljy jhfr ls izLrqr djus esa lgk;d gksrk gSa oxhZdj.k gesa lkj.kh;u 
rFkk fo'ys"k.k dk ,d vkèkkj iznku djrk gS rFkk vkadM+ksa dh laHko fo'ks"krkvksa dks igpkuus esa lgk;d gksrk 
gSaA oxhZdj.k xq.kksa ds vkèkkj ij vFkok pjksa ds vkèkkj ij fd;k tk ldrk gSA xq.kksa ds vuqlkj oxhZdj.k 
vkadM+ksa dh xq.kkRed fo'ks"krkvksa ij vkèkkfjr gksrk gSA ljy oxhZdj.k ,d xq.k ds vkèkkj ij fd;k tkrk gS] 
tcfd cgqxq.kh; oxhZdj.k ,d ls vfèkd xq.kksa ds vkèkkj ij fd;k tkrk gSa pjksa ds vkèkkj ij oxhZdj.k vkadM+ksa 
dh ifjek.ku ;ksX; fo'ks"krkvksa ds vkèkkj ij fd;k tkrk gSA ,d vko`fÙk caVu ,d pjh;] f}pjh; vFkok 
cgqpjh; gks ldrk gSA vko`fÙk caVu ls lacafèkr cgqr ls in gSaA [kf.Mr ¼vlarr@fofPNUu½ pj dk ewy;ksa ds 
,d fof'k"V lhekUrj ¼[kqys fljs okys ds vfrfjDr½ ds vUnj dksbZ Hkh fHkUukRed ewY; gks ldrk gSa [kqys fljs 
okys oxZ varjkyksa ds vfrfjDr izR;sd oxZ varjky dh nks lhek,a gksrh gSa % (i) vèk% lhek rFkk (ii) Åijh
lhekA oxZ dk eè; fcUnq mldh nks lhekvksa ds vkèks chp esa gksrk gSA oxZ varjky ds oxZ foLrkj dk vFkZ 
mldh nks lhekvksa ds chp dk vUrj gksrk gSA oxZ dh vko`fÙk ls rkRi;Z ml oxZ dh lhekvksa esa vkus okys 
izs{k.kksa dh la[;k gksrk gSA 

 caVu esa oxksZa dh la[;k oSKkfud vk/kkj ij fuf'pr dh tk ldrh gSA oxksZa dh la[;k dk fuf'p; djrs 
le; mudh pkSM+kbZ ds fo"k; esa Hkh fu.kZ; fy;k tkuk pkfg;sA izFke oxZ dh v/k% lhek rFkk vafre oxZ dh 
Åijh lhek dk vHkko [kqys fljs okys oxZ varjky dk |ksrd gSA viothZ oxZ varjky esa] oxZ varjky dh Åijh 
lhek ml oxZ varjky ls vioftZr dh tkrh gS rFkk vxys oxZ varjky dh v/k% lhek ds :i esa yh tkrh gSA 
lekos'kh oxZ varjky esa] oxZ dh Åifj lhek Hkh mlh oxZ esa lekfo"V dh tkrh gSA viothZ oxZ esa lhek,a 
ijLijO;kih gksrh gSa tcfd lekos'kh oxZ esa os xSj&ijLijO;kih gksrh gSaA lap;h vko`fRr caVu esa] oxZ lap;h Ja
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B.Com.-I/V/33 

vko`fÙk;ksa dks O;Dr djrs gSa ;s ^^ls de** vFkok ^^ls vf/kd** lap;h vko`fÙk caVu gks ldrs gSaA vkadM+k dze 
foU;kl vkadM+k dh vkjksgh dze esa vFkok vojksgh dze esa ,d dzec) O;oLFkk gSA ;g vkadM+ksa ds lhekUrj rFkk 
mudh fo'ks"krkvksa ds fo"k; esa lwpuk iznku djrk gSA vko`fÙk caVu vkadM+ksa ds vkdkj la?kfur djus ds fy, 
cuk;k tkrk gSA 

Loij[k iz'u@vH;kl 

iz'u 

1 oxhZdj.k ds vFkZ rFkk mn~ns'; dh O;k[;k dhft, lkFk gh oxhZdj.k dh fofHkUu fof/k;ksa dk foospu 
dhft,A  

2 fuEufyf[kr esa ls izR;sd ij ,d laf{kIr fVIi.kh fyf[k,A 

(i) [kf.Mr pj

(ii) oxZ lhek,a

(iii) ,d oxZ dk e/; fcUnq

 (iv) caVu esa oxksZa dh la[;k

(v) [kqys fljs okyk caVu

 (vi) lap;h vko`fÙk caVu

(vii) vkadM+k dze foU;kl

vH;kl 

1 fuEufyf[kr vkadM+ksa dk vkjksgh dze esa dze foU;kl dhft,% 

3 19 27 25 23 21 19 17 15 13 11 9 10 26 34 32 30 28 26 24 22 20 18 16 15 31 29 27 25 13 23 
21 19 17 15 11 18 28 26 24 22 20 18 16 14 12 10 8 

2 fuEufyf[kr vkadM+ksa dk vojksgh dze esa dze foU;kl dhft,% 

3 19 27 25 23 21 19 17 15 13 11 9 10 26 34 32 30 28 26 24 22 20 18 16 15 31 29 27 25 13 23 
21 19 17 15 11 18 28 26 24 22 20 18 16 14 12 10 8 

3 fuEufyf[kr vkadM+ksa ls fo|kfFkZ;ksa }kjk izkIr vadksa ls izFke oxZ vUrjky 0&19 ysrs gq;s lekos’kh jhfr }kjk 
vkof̀Ùk caVu cukb;s% 

55 33 35 5 23 37 73 75 87 29 97 80 66 53 87 71 4 25 93 66 47 93 81 29 58 66 59 62 29 61 21 
37 46 27 42 71 52 78 27 47 16 49 91 9 38 7 11 61 

4 fuEufyf[kr vkadM+ksa ls fo|kfFkZ;ksa }kjk izkIr vadksa ls izFke oxZ vUrjky 0&10 ysrs gq;s viothZ jhfr }kjk 
vkof̀Ùk caVu cukb;s% 

55 33 35 5 23 37 73 75 87 29 97 80 66 53 87 71 4 25 93 66 47 93 81 29 58 66 59 62 29 61 21 
37 46 27 42 71 52 78 27 47 16 49 91 9 38 7 11 61 

5 fuEufyf[kr vkadM+ksa ls [kafMr Js.kh esa vko`fÙk caVu cukb;s% 

15 17 18 20 22 24 21 17 16 15 21 22 23 22 17 22 18 22 19 20 
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B.Com.-I/V/34 

6 fuEufyf[kr vkadM+ksa ls oxZ foLrkj 10 ysrs gq, v[kafMr Js.kh esa vko`fÙk caVu cukb;s% 

2 0 9 11 15 17 19 21 25 26 23 22 27 28 35 45 32 33 31 34 

7 fuEufyf[kr Js.kh dks leku oxkZUrj esa cnfy;s fQj mlls ^ls de* rFkk ^ls vf/kd* lap;h vko`fÙk caVu 
cukb;s% 

vk; ifjokjksa dh la[;k

0-5 

5-6 

6-9 

9-12 

12-14 

14-18 

18-20 

20-24 

24-25 

25-30 

30-36 

3 

2 

7 

5 

16 

12 

15 

20 

8 

10 

2 

8 LVtsZl ds fu;e dk iz;ksx djrs gq, fuEufyf[kr vkadM+ksa ls vko`fÙk caVu cukb;s% 

110 108 165 103 113 140 42 167 149 87 175 164 133 150 69 144 30 124 104 40 161 128 195 162 
121 71 62 164 187 122 157 114 151 149 93 94 138 146 184 203 155 178 141 79 143 87 156 116 
197 148 

9 ,d vkof̀Ùk caVu esa 6 oxkZUrj gSa] ftudh vko`fÙk;ka Øe’k% 3] 9] 15] 30] 18 ,oa 5 gSaA rhljs oxkZUrj dh 
fupyh lhek 20 gS] tcfd ikapos oxkZUrj dk ek/; fcUnq 45 gSA vko`fÙk caVu dh lajpuk dhft;sA 

10  fuEufyf[kr vkadM+s uofookfgr ifr&ifRu;ksa dh vk;q n’kkZrs gSaA ,d f}pj vko`fÙk caVu cukb;s% 

Øe la[;k 1 2 3 4 5 6 7 8 9 10 

ifr dh vk;q 24 26 27 25 28 24 27 28 25 26 

iRuh dh vk;q 22 23 24 22 25 23 23 24 23 24 

Øe la[;k 11 12 13 14 15 16 17 18 19 20 

ifr dh vk;q 25 26 27 23 27 26 25 26 26 26 
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B.Com.-I/V/35 

iRuh dh vk;q 22 23 24 24 25 24 22 25 22 23 

¼2½ lkj.kh;.k 

mís'; 

bl bdkbZ dks i<+us ds ckn vki bl ;ksX; gks ldsaxs fd % 

 lkj.kh;.k ds vFkZ dh O;k[;k dj ldsa
 lkj.kh;.k ds mís';ksa vkSj fofèk;ksa dk o.kZu dj ldsa
 lkj.kh;.k ls lEcfUèkr fofHkUu inksa dk o.kZu dj ldsa
 lkj.kh;.k rS;kj dj ldsaA

laxzghr vkadM+s vO;ofLFkr n'kk esa gksrs gSa vr% vki mudk fuoZpu ugha dj ldrs] u gh muls
mi;ksxh fu"d"kZ fudky ldrs gSaA vr% laxzghr vkadM+ksa ds vkèkkj ij mi;ksxh fu"d"kZ fudkyus ds fy, ;g 
vko';d gS fd vkadM+ksa dks laf{kIr rFkk ljy :i esa izLrqr fd;k tk,A vkadM+ksa dk lkj.kh;.k vkadM+ksa ds lewg 
dks laf{kIr rFkk ljy :i esa izLrqr djus esa gekjh lgk;rk djrk gSA bl bdkbZ esa vki lkj.kh;.k ds vFkZ o 
mís'; rFkk mldh fofHkUu jhfr;ksa ds fo"k; esa i<+saxsA vki fofHkUu izdkj ds lkj.kh;.k ds fo"k; esa rFkk muds 
fuekZ.k dh fofèk;ksa ds fo"k; esa Hkh tkudkjh izkIr djsaxsA 

lkj.kh;.k dk vFkZ 

 vki tku pqds gSa fd vkadM+ksa dks mudh lekurk vkSj le:irk ds vkèkkj ij O;ofLFkr djds oxksZa ;k 
foHkkxksa esa izLrqr djus dh fØ;k dks oxhZdj.k (classification) dgrs gSaA blh izdkj tc nks pj ewY;ksa dks 
fofHkUu LrEHkksa (columns) ,oa iafDr;ksa (rows) }kjk Øec) ,oa lqO;ofLFkr #i esa izLrqr fd;k tkrk gS rks 
;g izLrqfrdj.k lkaf[;dh; lkj.kh;.k (statistical tabulation) dgykrk gSA xq.kkRed fo’ks"krkvksa ls lEcfU/kr 
laeadksa ds fy, Hkh ,slh lkj.kh cukbZ tk ldrh gSA  

lkaf[;dh; lkj.kh dh lajpuk ,oa lkj.kh ds eq[; vax 

  tc nks ewY;ksa dks fofHkUu LrEHkksa (columns) ,oa iafDr;ksa (rows) }kjk Øec) ,oa lqO;ofLFkr #i esa 
izLrqr fd;k tkrk gS rks ;g izLrqfrdj.k lkaf[;dh; lkj.kh;.k (statistical tabulation) dgykrk gSA fdlh 
Hkh lkaf[;dh; lkj.kh esa eq[;r% fuEu vax gksrs gSa%& 

1 'kh"kZd (title or heading) % izR;sd lkaf[;dh; lkj.kh dk ,d 'kh"kZd fy[kk tkrk gSA ;g laf{kIr 
ijUrq lqLi"V gksuk pkfg;sA 

2  lkj.kh la[;k (table number) % izR;sd lkaf[;dh; lkj.kh dks ,d la[;k iznku dj nh tkrh gS 
ftlls fd mls ljyrk ls igpkuk tk ldsA 

3 'kh"kZ fVIi.kh (head Note) % bls 'kh"kZd ls fcYdqy uhps vkerkSj ij nkfgus fdukjs ij fy[kk tkrk 
gSA blls ml bdkbZ dk ladsr gksrk gS] ftlesa vkadM+s iznf'kZr fd, x, gSaA 

4 iafDr 'kh"kZd (Stub Note) % tSlk fd vki tkurs gSa fd lkaf[;dh; lkj.kh vkadM+ksa dks LrEHkksa rFkk 
iafDr;ksa esa Øec) djds izLrqr djrh gSA iafDr;ksa ds 'kh"kZd dks iafDr 'kh"kZd dgrs gSaA iafDr 'kh"kZd 
dk cM+k Li"V mYys[k gksuk pkfg,A blls lkj.kh dh gj iafDr esa nh xbZ lkexzh dh izd`fr dk Li"V 
ladsr feyuk pkfg,A Ja
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5 LraHk 'kh"kZd (Caption Note) % LrEHkksa ds 'kh"kZd LrEHk 'kh"kZd dgykrs gSaA bUgsa ckDl 'kh"kZd (Box 

Head) Hkh dgrs gSaA blls lkj.kh ds fdlh [kkus esa iznf'kZr vkadM+ksa dh izd`fr dk ladsr feyrk gSA 
LrEHk 'kh"kZd cM+s gh Li"V :i ls vafdr gksuk pkfg,A izR;sd LrEHk 'kh"kZd ds mi&'kh"kZd Hkh gks ldrs 
gSaA 

6 dysoj ;k {ks= (Body or Field) % lkj.kh dk dysoj lkj.kh dk lcls egRoiw.kZ Hkkx gSA LrEHkksa rFkk 
iafDr;ksa esa nh xbZ lwpuk ls lkj.kh dk dysoj curk gSA leLr la[;kRed rF;ksa dk izn'kZu blh Hkkx 
esa gksrk gSA 

7 ikn fVIi.kh (Foot Note) % lkj.kh dh fo"k; lkexzh ls lacafèkr dksbZ Hkh O;k[;kRed lwpuk] tks fd 
lkj.kh ds fcYdqy uhps nh xbZ gks] ikn fVIi.kh dgykrh gSA bldk eq[; mís'; lkj.kh esa nh xbZ 
fof'k"V enksa dks Li"V djuk gksrk gS vFkok ;fn lkj.kh esa nh xbZ enksa esa dksbZ lafnXèkrk ;k =qfV gks rks 
mldh O;k[;k djuk gksrk gSA 

8 lanHkZ fVIi.kh (reference) vFkok L=ksr (source) % ;fn vkadM+s f}rh;d L=ksrksa ls izkIr fd, x, gSa 
rks ,slh fLFkfr esa lkj.kh ds ughs vkadM+ksa ds L=ksrksa dh tkudkjh nsus ds fy, ,d fVIi.kh nh tkrh gSA 
,slh fVIi.kh dks lanHkZ fVIi.kh dgrs gSaA bls lkj.kh ds uhps rFkk ikn fVIi.kh ds lkFk fn;k tkrk gSA 
bl fVIi.kh dks cgqr gh Li"V ,oa lqfuf'pr gksuk pkfg, D;ksafd ;gh vkadM+ksa dh fo'oluh;rk ds 
ijh{k.k dk vkèkkj cu tkrh gSA  

9 ;ksx (Total) % lkj.kh esa lHkh iafDr;ksa ,oa LrEHkksa esa vafdr vkadM+ksa ds ;ksx dks n'kkZus dh O;oLFkk Hkh 
gksuh pkfg,A 

lkaf[;dh; lkj.kh ds vko';d xq.k 

 vkb,] vc ge vPNh lkj.kh dh fo'ks"krkvksa dk vè;;u djsaA lkj.kh rS;kj djus ds dqN lkekU; 
ekxZn'kZd fu;e gksrs gSa] ftudk mYys[k uhps fd;k x;k gS % 

1- vPNh lkj.kh }kjk vkadM+s Li"V ,oa ljy <ax ls izLrqr fd, tkus pkfg,A 

2 bldk ,d laf{kIr ,oa Li"V ^^'kh"kZd** gksuk pkfg,] tks fd Lor% Li"V gks vkSj blls ;g Hkh irk py 
lds fd lkj.kh esa fdl izdkj ds vkadM+s fn[kk, x, gSaA 

3 iafDr 'kh"kZd] mldh izfof"V;ka] LrEHk 'kh"kZd vkfn laf{kIr ,oa Li"V gksus pkfg,A fo"k; ds 'kh?kz lanHkZ 
ds fy, LrEHkksa ij Øe la[;k fy[k nsuh pkfg,A 

4 'kh"kZ fVIi.kh Li"V ,oa iw.kZ gksuh pkfg, D;ksafd blls vkadM+ksa dh bdkbZ dk Kku gksrk gSA 

5 ;ksxksa vkSj mi&;ksxksa dh O;oLFkk lkj.kh esa mi;qDr LFkkuksa ij gksuh pkfg,A 

6 lanHkZ fVIif.k;ka Li"V gksuh pkfg,] ftlls fd vko';drk iM+us ij vkadM+ksa dh fo'oluh;rk dh iqf"V 
dh tk ldsA 

7 lkj.kh ,slh gksuh pkfg, ftlesa fd vko';drk iM+us ij O;qRiUu vkadM+s (derived data) vFkkZr~ 
vuqikr] izfr'krrk] vkSlr vkfn dk Hkh lekos'k fd;k tk ldsA 

8 tgka rd laHko gks] lkaf[;dh; lkj.kh esa ladsrk{kjksa (abbreviations) dk iz;ksx ugha gksuk pkfg,A gka] 
;fn ladsrk{kj dk iz;ksx vko';d gh gS rks mudh iw.kZ O;k[;k ikn fVIi.kh esa nh tkuh pkfg,A 

9 tgka vko';d gks] lkj.kh esa js[kk,a [khaph tkuh pkfg,A lkekU;r% LrEHkksa dks js[kkvksa }kjk ,d&nwljs ls 
i`Fkd fd;k tkrk gSA js[kk,a lkj.kh dks vkd"kZd] jkspd ,oa iBuh; cuk nsrh vkSj buls vkadM+ksa ds Ja
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lacaèk Hkh vfèkd Li"V gksrs gSaA lkj.kh ds 'kh"kZ rFkk vkèkkj ij vkSj LrEHkksa ds uhps Hkh js[kk,a [khaph tkrh 
gSaA 

10 ;Fkksifj ¼vFkkZr~ tSls Åij½ tSls ladsr dk iz;ksx lkj.kh esa ugha fd;k tkuk pkfg,A 

11 LrEHk rFkk iafDr;ka] ftudh lkexzh dh ,d&nwljs ls rqyuk dh tkuh gS] ikl&ikl j[kh tkuh pkfg,A 

12 ;fn dqN oxksZa ds lkis{k egRo dks Hkh n'kkZuk vko';d gks rks blds fy, eksVs v{kj] VsM+s] v{kj] dqN 
LFkku fjDrrk dh fofèk;ksa dk mi;ksx djuk pkfg,A 

13 [kkuksa esa vafdr la[;k,a ,d lhèk esa gksuh pkfg,A ;fn n'keyoksa] $ ;k & fpUg dk mi;ksx gqvk gS rks 
mUgsa Hkh lqfu;ksftr <ax ls ,d lhèk esa gksuk pkfg,A 

14 lkekU;r% ,d lkj.kh esa pkj] ikap ls vfèkd fo'ks"krkvksa ds vkèkkj ij vkadM+ksa dks izLrqr ugha djuk 
pkfg,] vU;Fkk bldk Li:i cgqr gh tfVy cu tk,xkA 

lkaf[;dh; lkj.kh dh jpuk 

 vc rd gesa ,d vPNh lkj.kh ds y{k.kksa ,oa mlds eq[; vaxksa dh tkudkjh gks pqdh gSA vr% vc ge 
dqN mnkgj.kksa ds }kjk lkj.kh dh jpuk fofèk dks le>us dk iz;kl djsaxsA 

mnkgj.k 1 

 lu~ 2008 esa ,d egkfo|ky; ds fo|kfFkZ;ksa ds vad] vk;q ,oa fyax ds vkèkkj ij ,d fjDr lkj.kh 
rS;kj dhft,A vadksa ds oxZ varjky 0&10] 10&20] 20&30] 30&40] vkSj 40&50 fy, tkus pkfg, rFkk vk;q 17 
o"kZ] 18 o"kZ] 19 o"kZ rFkk 20 o"kZ yh tkuh pkfg,A 

gy % 

 lkj.kh esa fo|kfFkZ;ksa dks muds }kjk izkIr vad] mudh vk;q ,oa fyax ds vkèkkj ij iznf'kZr djuk gSA 
vadksa dks iafDr;ksa] vk;q dks LrEHkksa ,oa fyax dks mi&LrEHkksa }kjk izLrqr fd;k tk ldrk gSA bu lwpukvksa ds 
izn'kZu ds fy, fjDr lkj.kh dk Lo:i fuEu izdkj dk gksxk % 

lkj.kh la[;k 1-1 

lu~ 2008 esa fo|kfFkZ;ksa dk izkIrkad] vk;q ,oa fyax ds vuqlkj caVu 

vad 

vk;q ¼o"kksZa esa½ 
;ksx 

17 18 19 20

iq#"k L=h iq#"k L=h iq#"k L=h iq#"k L=h iq#"k L=h 

0-10

10-20

20-30

30-40Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/38 

40-50

;ksx

ikn fVIi.kh % 

L=ksr % 

mnkgj.k 2 

 o"kZ 2005&06 esa fofHkUu fofuekZrkvksa }kjk fufeZr dqy dkjksa ds mRiknu esa ek#fr m|ksx dk Hkkx 48-4 
izfr'kr] izhfe;j vkWVks dk Hkkx 28-5 izfr';kr rFkk fgUnqLrku eksVlZ dk Hkkx 22-6 izfr'kr FkkA o"kZ 2006&07 
esa fgUnqLrku eksVlZ dk Hkkx ?kVdj 18 izfr'kr jg x;k tcfd ek#fr m|ksx dk Hkkx c<+dj 59-2 izfr'kr gks 
x;kA vU; dkj fofuekZrkvksa dk Hkkx 1986&87 esa dsoy 1-2 izfr'kr FkkA bu vkadM+ksa dks lkj.khc) dhft,A 

gy % 

 ;gka ij vkadM+s izfr'krrkvksa esa fn, x, gSaA o"kZ 2005&06 esa ek#fr m|ksx] izhfe;j vkWVks ,oa fgUnqLrku 
eksVlZ ¼rhuksa dks feykdj½ dk mRiknu dqy dkjksa ds mRiknu dk 95-5 izfr'kr FkkA vr% 'ks"k 0-5 izfr'kr dkjksa 
dk mRiknu vU; fofuekZrkvksa }kjk fd;k x;k FkkA 2006&07 esa fgUnqLrku eksVlZ dk Hkkx 22-6 izfr'kr ls 
?kVdj 18 izfr'kr jg x;k] tcfd ek#fr m|ksx dk Hkkx 48-4 izfr'kr ls c<+dj 59-2 izfr'kr gks x;k vkSj 
vU; mRikndksa dk fgLlk 0-5 izfr'kr ls c<+dj 1-2 izfr'kr gks x;kA blls ;g fu"d"kZ fudyrk gS fd o"kZ 
2006&07 esa 'ks"k mRiknu vFkkZr~ 21-8 izfr'kr Hkkx izhfe;j vkWVks dk gSA bu lwpukvksa dks uhps nh xbZ lkj.kh 
}kjk izLrqr fd;k tk ldrk gS % 

lkj.kh la[;k 2-1 

Hkkjr esa dkj mRiknu esa fofHkUu fofuekZrkvksa dk Hkkx ¼izfr'kr½ 

dkj fofuekZrk dk uke 2005&06 2006&07 

1 ek#fr m|ksx  

2 izhfe;j vkWVks  

3 fgUnqLrku eksVlZ 

4 vU;  

48-4 

28-5 

22-6 

0-5 

59-2 

21-6 

18-0 

1-2 

;ksx 100-0 100-0

L=ksr % 

mnkgj.k 3 

 pkyw iapo"khZ; ;kstuk esa Je ,oa Je dY;k.k ds fy, dsUnzh; ljdkj dk ifjO;; 9]510 yk[k #i;s 
FkkA blesa ls 4]184 yk[k #i;s izf'k{k.k ds fy, 546 yk[k #i;s jkstxkj lsokvksa ds fy,] 3180 yk[k #i;s Je 
dY;k.k ds fy, vkSj 1]600 yk[k #i;s caèkqvk etnwjksa ds iquokZl ds fy, FksA 2006&07 ds fy, dqy ifjO;; 
1]847 yk[k #i;s FkkA blesa ls 465 yk[k #i;s izf'k{k.k ij 107 yk[k #i;s jkstxkj lsokvksa ij] 755 yk[k 
#i;s Je dY;k.k ij vkSj 'ks"k jkf'k caèkqvk etnwjksa ds iquokZl ij O;; dh tkuh FkhA o"kZ 2006&07 dh rqyuk 
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esa 2007&08 esa ifjO;; 49 yk[k #i;s vfèkd FkkA o"kZ 2006&07 dh rqyuk esa o"kZ 2007&08 ds fy, jkstxkj 
lsokvksa ij 11 yk[k #i;s] Je dY;k.k ij 148 yk[k #i;s rFkk caèkqvk etnwjksa ds iquokZl ij 327 yk[k #i;s 
ds ifjO;; dh deh gqbZA fdUrq mijksDr jkf'k;ksa esa vuqlwfpr tkfr;ksa vkSj vuqlwfpr tutkfr;ksa ds izf'k{k.k 
vkSj iFkizn'kZu ij [kpZ dh tkus okyh jkf'k dks fuos'k dh jkf'k esa 'kkfey ugha fd;k x;k gSA ;g lwpuk Hkkjr 
ljdkj ds ;kstuk vk;ksx }kjk izdkf'kr okf"kZd ;kstuk 2007&08 ls yh xbZ gSA bu rF;ksa dks lkj.khc) 
dhft,A 

gy % 

 pkyw iap"khZ;k ;kstuk esa ifjO;; dh tkus okyh dqy jkf'k enksa ds vuqlkj vyx&vyx nh gqbZ gSa fdUrq 
o"kZ 2006&07 ds fy, caèkqvk etnwjksa ds iquokZl ij [kpZ dh tkus okyh jkf'k vyx ls ugha nh xbZ gSa ;g 
'ks"kkad gSA o"kZ 2006&07 esa ifjO;; dh dqy jkf'k 1847 yk[k #i, Fkh rFkk vU; lc enksa ij ifjO;; dh dqy 
jkf'k 1327 yk[k #i;s ¼vFkkZr izf'k{k.k 465 yk[k #i;s] jkstxkj lsokvksa ij 107 yk[k #i;s rFkk Je dY;k.k 
ij 755 yk[k #i;s½ FkhA caèkqvk etnwjksa ds iquokZl ds fy, ifjO;; dh jkf'k 520 yk[k #i;s ¼'ks"kkad½ FkhA ;g 
dgk x;k gS fd 2006&07 dh rqyuk esa o"kZ 2007&08 ds fy, fuos'k dh jkf'k 49 yk[k #i;s c<+k nh xbZ gS 
vFkkZr~ o"kZ 2007&08 ds fy, ifjO;; dj jkf'k ¼1847$49½ 1896 yk[k #i;s gksxhA jkstxkj lsokvksa ij ifjO;; 
esa 11 yk[k #i;ksa dh deh dh xbZ gS vFkkZr~ bl o"kZ esa bl ij ifjO;; dh jkf'k 107 yk[k #i;s ls ?kVdj 96 
yk[k #i;s jg tk,xhA blh izdkj Je dY;k.k ij ifjO;; esa Hkh 148 yk[k #i;s dh dVkSrh dh xbZ gS vFkkZr~ 
bl en ij ifjO;; 755 yk[k #i;s ds LFkku ij vc dsoy 607 yk[k #i;s gksxkA caèkqok etnwjksa ds iquokZl 
ij ifjO;; dh jkf'k esa 327 yk[k #i;s dh dVkSrh dh xbZ gS vFkkZr~ bl ij fuos'k dh jkf'k dsoy 193 yk[k 
#i;s gksxhA blls ;g Hkh Li"V gksrk gS fd o"kZ 2007&08 ds fy, izf'k{k.k ds fy, ifjO;; 1]000 yk[k #i;s 
¼'ks"kkad½ gksxkA bu rF;ksa dks uhps nh xbZ lkj.kh }kjk izLrqr fd;k tk ldrk gSA 

lkj.kh la[;k 3-1 

dsUnz }kjk Je ,oa Je dY;k.k ij ifjO;; 

¼yk[k #i;ksa esa½ 

[kpZ ds 'kh"kZ pkyw iapo"khZ; ;kstuk 2006&07   2007&08 

1 izf'k{k.k 4184 465 1]000

2 jkstxkj lsok,a  546 107   96 

3 Je dY;k.k 3]180 755 607 

4 caèkqvk etnwjksa 1]600 520 193 

 dk iquokZl 

 ;ksx 9]510 1]847 1]896

fVIi.kh% mijksDr ifjO;; esa vuqlwfpr tkfr;ksa vkSj vuqlwfpr tutkfr;ksa ds izf'k{k.k rFkk ekxZn'kZu ij O;; 
dh tkus okyh jkf'k dks 'kkfey ugha fd;k x;k gSA 

L=ksr% ,suqvy Iyku 2007&08] ;kstuk vk;ksx] Hkkjr ljdkj] i`"B 335 

cksèk iz'u  

1 'kh"kZd ,oa 'kh"kZ fVIi.kh esa varj le>kb,A Ja
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 ----------------------------------------------------------------------------------------------------------------- 

2 LrEHk 'kh"kZd ,oa iafDr 'kh"kZd esa varj crkb,A 

 ----------------------------------------------------------------------------------------------------------------- 

3 ikn fVIi.kh ,oa lanHkZ fVIi.kh esa varj le>kb,A 

 ----------------------------------------------------------------------------------------------------------------- 

4 lkj.kh dk dysoj (body) D;k gksrk gS\

 ----------------------------------------------------------------------------------------------------------------- 

5 dks"Bd esa fn, x, mi;qDr 'kCnksa ls fjDr LFkkuksa dh iwfrZ dhft, % 

i) lkj.kh dk 'kh"kZd------------------gksuk pkfg,A ¼cM+s ls cM+k@NksVs ls NksVk½

ii) 'kh"kZ fVIi.kh lkj.kh ds 'kh"kZd ds fcYdqy uhps lkekU;r% ------------------ fdukjs ij fy[kuh tkuh pkfg,A
¼nk,a@ck;sa½ 

iii) lkj.kh esa iafDr;ksa ds 'kh"kZd dks------------------dgrs gSaA ¼LrEHk 'kh"kZd@iafDr 'kh"kZd½

iv) LrEHk 'kh"kZd ls------------------esa iznf'kZr vkadM+ksa dk ladsr feyrk gSA ¼LrEHkksa@iafDr;ksa½

v) izR;sd lkj.kh esa mlds uhps ^^lkj.kh la[;k** nsuk------------------gksrk gSA ¼vko';d@vuko';d½

vi) LrEHk 'kh"kZdksa dks Øekafdr------------------tk ldrk gSA ¼fd;k@ugha fd;k½

vii) 'kh"kZ fVIi.kh dk lacaèk vkadM+ksa dh------------------ls gksrk gSA ¼bdkbZ@fo'ks"krkvksa½

viii) lkaf[;dh; lkj.kh cukrs le; ;Fkksifj ¼tSls Åij½ ladsr------------------djuk pkfg,A ¼dk iz;ksx@dk
iz;ksx ugha½ 

lkjka'k 

 lkj.kh;u vkadM+ksa dks LrEHkksa ,oa iafDr;ksa esa lqO;ofLFkr <ax ls Øec) djus dh ,d rduhd gSa 
vkadM+ksa ds {kSfrt (hornzontal) foU;kl dks iafDr rFkk mnxz (vertical) foU;kl dks ^^LrEHk** dgk tkrk gSa 
lk.khc) vkadM+ksa dh rqyuk djus esa okafN ewY;ksa dks igpkuus esa] fo'ys"k.k dk vkèkkj iznku djus esa rFkk 
vkadM+ksa dh izo`fr n'kkZus esa cM+s mi;ksxh fl) gksrk gSA vusd yksx lkj.kh;u rFkk oxhZdj.k dks ,d nwljs dk 
i;kZ;okph ekurs gSa] fdUrq ,slk ekuuk lgh ugha gSA oxhZdj.k esa vkadM+ksa dks lekurk ,oa le:irk ds vkèkkj 
ij ckaVk tkrk gS tcfd lkj.kh;u oxhZdj.k vkadM+ksa dks LrEHkksa ,oa iafDr;ksa esa ntZ djus dh izfØ;k gSA 

 lkaf[;dh; lkjf.k;ka fofHkUu izdkj dh gks ldrh gSa tSls& lwpukRed ;k lkekU; mís'; okyh lkj.kh] 
;k fo'ks"k mís'; okyh lkj.khA xq.kksa ;k fo'ks"krkvksa dh la[;k ds vkèkkj ij lwpukRed lkjf.k;ksa dks nks Hkkxksa esa 
ckaVk tk ldrk gS % (i) ljy ;k ,d xq.k okyh lkj.kh rFkk (ii) tfVy lkj.khA ljy lkj.kh esa vkadM+ksa ds 
dsoy ,d xq.k ;k fo'ks"krk dks rFkk tfVy lkj.kh esa ,d ls vfèkd xq.kksa dks iznf'kZr fd;k tkrk gSA tfVy 
lkj.kh dks rhu izdkj ls foHkkftr fd;k tk ldrk gS % (i) f}xq.k lkj.kh] (ii) f=xq.k lkj.kh] (iii) cgqxq.kk 
lkj.khA lkekU; mís'; okyh lkjf.k;ka ,d izdkj ls lwpukvksa dk HkaMkj x`g gksrh gSA vkSj ;s izk;% fofHkUu 
izfrosnuksa ds lkFk ifjf'k"V ds :i esa yxh gksrh gSaA fo'ks"k mís'; okyh lkjf.k;ka lkaf[;dh; fo'ys"k.k ds fy, 
cM+h mi;ksxh gksrh gSaA buesa njksa izfr'krrkvksa ekè;ksa vkfn dk mYys[k ewy vadksa ds lkFk ;k muds LFkku ij 
gksrk gSA  
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 lkj.kh ds vusd Hkkx ;k vax gksrs gSaA tSls &'kh"kZd] 'kh"kZ fVIi.kh] LrEHk 'kh"kZd] iafDr 'kh"kZd] dysoj 
(body)] ikn&fVIi.kh] lanHkZ fVIi.kh ;ksx] lkj.kh Øekad] vkfnA ,d vPNh lkj.kh esa vkadM+ksa dk izn'kZu ljy 
,oa Li"V gksuk pkfg,] mlds LrEHk 'kh"kZd ,oa iafDr 'kh"kZd laf{kIr ,oa Li"V gksus pkfg,A mldh 'kh"kZ fVIi.kh 
laf{kIr ,oa iw.kZ gksuh pkfg,] mldh lanHkZ fVIi.kh Li"V gksuh pkfg,A rFkk lHkh ;ksx (totals) mi&;ksx (sub-

totals) lkj.kh esa mi;qDr LFkku ij fy[ks tkus pkfg,A vko';drk ds vuqlkj O;qRiUu vkadM+s (derived 
data) Hkh fn[kk;s tkus pkfgk rFkk lkj.kh esa ladsrk{kjksa ,oa ;Fkksifj tSls ladsrksa ds mYys[k ls cpuk pkfg,A 
tgka dgha vko';d gks] lkj.kh dks mi;ksxh vkSj vkd"kZd cukus ds fy, js[kk,a Mky nsuh pkfg,A 

Loij[k iz'u@vH;kl 

1 lkj.kh;u D;k gksrk gS\ lkaf[;dh; lkjf.k;ksa ds mís'; D;k gksrs gSa\ 

 ----------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------- 

2 lkaf[;dh; lkj.kh dk izk:i rS;kj dhft, vkSj mlesa mlds fofHkUu vaxksa dks bafxr dhft,A 

 ----------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------- 

3 tfVy ,oa ljy lkaf[;dh; lkjf.k;ksa esa varj Li"V dhft, rFkk mlds mi;qDr mnkgj.k nhft,A 

 ----------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------- 

4 vPNh lkaf[dh; lkj.kh ds vko';d xq.kksa dk mYys[k dhft,A 

 ----------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------- 

vH;kl 

1 ,d uxj ds fuokfl;ksa dks mudh vk;q] fyax ,oa lk{kjrk ds Lrj dk fn[kkus ds fy, ,d fjDr lkaf[;dh; 
lkj.kh rS;kj dhft,A 

2 ,d laxBu esa 1]000 deZpkjh gSa] ftuesa 40 izfr'kr L=h deZpkjh gSa] dqy deZpkfj;ksa dk 30 izfr'kr èkweziku 
djrs gSa fdUrq buesa fL=;ka dsoy 10 gSA bu rF;ksa ls lkj.kh cukb,A 

3 fuEufyf[kr vkadM+s Hkkjr ds pkj egkuxjksa esa vijkèkksa dh la[;k ¼la[;k,a fudVre gtkjksa rd½ ls lacafèkr 
gSaA 1961 cacbZ esa lcls vfèkd vijkèk ntZ fd, x,] ftudh la[;k 19]400 Fkh] blh vofèk esa dydÙkk] 
fnYyh rFkk enzkl esa Øe'k% 14]200] 10]000 rFkk 5]700 vijkèk ntZ fd, x,A lu~ 1961 dh rqyuk esa lu~ 
1971 esa cacbZ] fnYyh] enzkl esa Øe'k% 5]700] 6]400 rFkk 1]500 vfèkd vijkèk ntZ fd, x,A fdurq blh 
vofèk esa dydÙkk esa vijkèkksa dh la[;k fxjdj 10900 jg xbZA 1981 esa cacbZ esa dqy 36]300 vijkèk ntZ 
gq,A blh o"kZ fnYyh esa cacbZ dh vis{kk vijkèksa dh la[p;k 7]000 de FkhA 1971 dh vis{kk 1981 esa 
dydÙkk esa vijkèkksa dh la[;k esa 3]100 dh o`f) gqbZA 1971 dh rqyuk esa 1981 esa enzkl esa vijkèkksa dh 
la[;k esa 8]500 dh o`f) gqbZ bu rF;ksa dks lkj.kh }kjk O;Dr dhft,A Ja
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;wfuV 3 

dsUnzh; izo`fÙk ds eki 

mís';& 

bl bdkbZ ds v/;;u ds ckn vki bl ;ksX; gks tk,¡xs fd vki % 

 ;g crk ldsa fd dsUnzh; izo`fÙk D;k gS

 ;g ewY;kadu dj lds fd ek/;ksa ds ifjdyu dk D;k mís'; gSA

 ,d vkn'kZ ek/; ds xq.kksa dh O;k[;k dj ldsA

 fofHkUu izdkj ds  leadksa ds fy, lekUrj ek/; rFkk Hkkfjr lekarj ek/; dh ifjHkk"kk rFkk lx.kuk dj
ldsaA

 lekarj ek/; ds fo'ks"k xq.kksa rFkk xq.k&nks"kksa dh O;k[;k dj ldsaA

 lekarj ek/; dh lhekvksa rFkk mi;ksxksa dk o.kZu dj ldsaA

izLrkouk& 

vkius bldk foLrkjiwoZd v/;;u dj fy;k gS fd ledksa dks fdl izdkj oxhZÑr fd;k tkrk gS rFkk 
fdlh izdkj mUgsa lkjf.k;ksa] vkjs[kksa rFkk ys[kkfp=ksa ds :i esa izLrqr fd;k tkrk gSA ;fn ledksa dh fo'ks"krkvksa 
dks HkyhHkkafr le>uk gks] rks ;g vko';d gS fd ledksa dk vksj vf/kd la{ksi.k rFkk fo'ys"k.k fd;k tk,A 
ek/; ;k dsUnzh; izo`fÙk] tks laiw.kZ leadksa dk ,d fogaxe n`'; izLrqr djrh gS] fd lx.kuk bl fn'kk esa igyk 
dne gSA 

bl bdkbZ esa vki ek/;ksa dh lax.kuk dk mís'; rFkk ,d vkn'kZ ek/; ds rkfRod va'kksa dk v/;;u 
djsaxs] rFkk ek/;ksa ds fofHkUu ekiksa dh igpku djsaxsA lkFk gh vki ek/;ksa ds nks ekiksa] vFkkZr~ lekarj ek/; rFkk 
Hkkfjr lekarj ek/; ds ifjdyu] xq.knks"kksa rFkk ifjlhekvksa dk foLrkjiwoZd v/;;u djsaxsA 

dsUnzh; izo`fÙk dh ladYiuk& 

,d vko`fÙk caVu dk fo'ys"k.k djus ds fy, mi;ksx fd;s tkus okys fofHkUu lkaf[;dh; ekiksa dk lgh 
xq.k&nks"k foospu djus ds fy, ;g tku ysuk vko';d gS fd vf/kdrj lkaf[;dh; caVuksa ds dqN lkekU; 
y{k.k gksrs gSaA ;fn ge ,d pj ds U;wure ewY; ls mlds vf/kdre ewY; dh vksj pysa] rks izR;sd Øfed 
voLFkk esa enksa dh la[;k rc rd c<+rh tkrh gS tc rd fd ge ,d vf/kdre ewY; rd ugha igq¡prs] 
rRi'pkr~ tSls&tSls ge vkxs c<+rs gSa] os ?kVrh tkrh gSA  

lkaf[;dh; lead tks bl lkekU; izfr:i dk vuqlj.k djrs gSa] ,d pj ls nwljs pj rd fuEufyf[kr 
rhu izdkj ls fHkUu gks ldrs gSa& 

1- os ,d nwljs ls pjksa ds mu ewY;ksa ds laca/k esa fHkUu gks ldrs gSa ftuds pkjksa vksj vf/kdrj enksa dk 
>qaM gksrk gS ¼vFkkZr~&ek/;½A 

2- os ml foLrkj ds fo"k; esa fHkUu gks ldrs gSa ftl rd en O;kl`r gSa vFkkZr~ vifdj.kA Ja
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3- os fdlh ekud caVu] ftls izlkekU; caVu dgk tkrk gS] ls fopyu dh lhek ds fo"k; esa fHkUu gks 
ldrs gSa vFkkZr~ fo"kerk rFkk dqdqnrkA 

rn~uqlkj bu rhu izdkj dh fo'ks"krkvksa dk v/;;u djus ds fy, lkaf[;dh; ekiksa ds rhu dqyd gSA 
bl le; ge dsoy ekiksa ds izFke dqyd dk gh v/;;u djsaxs ftUgsa ek/; ;k dsUnzh; izo`fÙk ds eki ;k fLFkfr 
ds eki dgk tkrk gSA ge ekiksa ds vU; nks dqydksa ¼vFkkZr~ vifdj.k rFkk fo"kerk ds ekiksa½ dk v/;;u vkxs 
djsaxsA 

,d vkn'kZ ek/; ds vko';d xq.k& 

tSlk fd izfl) lkaf[;dhfonksa] ;wy rFkk dSUMkWy us lq>ko fn;k gS] ,d vkn'kZu ek/; esa fuEufyf[kr 
fo'ks"krk,¡ gksuh pkfg, % 

1- le>us esa ljy rFkk lax.kuk djus esa lqxe % ek/; fudkyuk ljy gksuk pkfg, rFkk bldh lax.kuk 
lqxe gksuh pkfg,A 

2- Li"V :i ls ifjHkkf"kr % ,d ek/; fdlh xf.krh; lw= }kjk Li"V :i ls ifjHkkf"kr gksuk pkfg, rkfd 
fofHkUu O;fDr;ksa }kjk] tks mlh lx.kuk djus dk iz;Ru djrs gSa] ,d gh mÙkj fudkyk tk,A bls 
lx.kuk djus okys O;fDr ds O;fDrxr i{kikr ;k iwokZxzg ij vk/kkfjr ugha gksuk pkfg,A 

3- leadksa ds leLr enksa ij vk/kkfjr % ek/; fudkyus ds fy, lead dqyd dh izR;sd en lfEefyr dh 
tkuh pkfg,A dksbZ Hkh en NksM+h ugha tkuh pkfg, vU;Fkk ek/; dk ewY; cny ldrk gSA 

4- U;wure o vf/kdre ewY;ksa ls vuqfpr :i ls izHkkfor ugha gksuk pkfg, % ,d vdsyk pje ewY;] tSls 
fd ,d vf/kdre ewY; ;k ,d U;wure ewY; ek/; dks vuqfpr :i ls izHkkfor dj ldrk gSA ,d 
cgqr NksVh en ek/; ds ewY; dks de dj ldrh gS] rFkk ,d cgqr cM+h en cM+h lhek rd blds ewY; 
dks c<+k ldrh gSA ;fn dksbZ ek/; ,d pje ewY; ds lfEeyu vFkok viotZu ls ifjofrZr gks tkrk gS] 
rks og ml lead dqyd dk okLrfod izfrfuf/k ewY; ugha gSA 

5- chtxf.krh; foospu laHko % ,d ek/; dk vkSj vf/kd chtxf.krh; foospu laHko gksuk pkfg,A blls 
bldh mi;ksfxrk c<+sxhA mnkgj.kkFkZ] ;fn gesa rhu ,d leku lead dqydksa ds ek/; fn, x, gksa] rks 
mu rhuks leadksa dqydksa dk la;qDr dqydksa dk la;qDr ek/; fudkyuk laHko gksuk pkfg,A 

6- izfrn'khZ fLFkjrk % ek/; dh ,d leku izfrn'khZ fLFkjrk gksuh pkfg,A bldk vFkZ ;g gS fd ;fn ge 
lef"V ls fofHkUu izfrn'kZ ysa] rks fdlh Hkh izfrn'kZ dk ek/; yxHkx ogh gksuk pkfg, tks vU; izfrn'kksaZ 
dk gSA 

ek/;ksa ds mís';& 

vkius ,d vkn'kZ ek/; ds y{k.kksa dk v/;;u dj fy;k gSA vkb;s] vc ge ek/;ksa dh lx.kuk ds 
mís';ksa dk foospu djsaA ek/;ksa ds izeq[k mís'; fuEufyf[kr gS& 

1- ,d ,slk vdsyk ewY; iznku djuk tks iw.kZ leadksa dh fo'ks"krkvksa dh O;k[;k djrk gS % ,d ek/; 
leadksa ds tfVy lewg dk ,d vdsys izfrfuf/k ewY; esa y?kqdj.k dj nsrk gS] ftlls bldh rQlhy esa 
[kks;s fcuk ge leadksa dh eq[; fo'ks"krkvksa dks le> ldrs gSaA bl izdkj gtkjks&yk[kksa ewY;ksa dks dsoy 
,d ewY; }kjk fu:fir fd;k tk ldrk gSA fdUrq ;fn lkjs Jfedksa ds dqy osru dks Jfedksa dh 
la[;k ls foHkkftr djds vkSlr osru fudky fy;k tk,] rks ge tku ldrs gSa fd vkSlr :i esa 
Jfed dks fdruk osru fey jgk gSA Ja
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2- rqyuk esa lgk;d gksuk % fo'kky vlkf/kr leadksa ds nks dqydksa dh rqyuk djuk lqxe ugha gSA fdarq nks 
fHkUu lead dqydksa dh rqyuk muds ek/; fudkydj lqxerkiwoZd dh tk ldrh gSA rqyuk ,d le; 
fcUnq ij vFkok ,d le; dh vof/k esa dh tk ldrh gSA mnkgj.kkFkZ] nks O;kolkf;d QeksZa ^^v** rFkk 
^^c** dh pkyw o"kZ dh fcØh dh rqyuk mudh vkSlr fcØh dh rqyuk djds dhd tk ldrh gSA bl 
bdkbZ dh pkyw o"kZ dh fcØh rFkk blh bdkbZ dh fiNYs o"kZ dh fcØh dh rqyuk fiNys o"kZ rFkk pkyw 
o"kZ dh fcØh dk vkSlr fudky dj dhd tk ldrh gSA fdUrq] nks lead dqydksa ds vkSlr dh rqyuk 
djus ds fy, vkSlr dh lx.kuk dh leku fof/k viukbZ tkuh pkfg,A mnkgj.kkFkZ] ,d bykds ds 
yksxksa dh lekarj ek/; vk; dh nwljs bykds ds yksxksa dh e/;dk vk; ls rqyuk djuk ;qfDrlaxr ugha 
gSA ge vkxs blh bdkbZ esa lekarj ek/; rFkk e/;dk ds fo"k; esa foLrkjiwoZd foospu djsaxsA 

3- lkaf[;dh; vuqeku esa lgk;d gksuk % lef"V ds vKkr ekiksa vFkok ^^izkpyksa** ds fo"k; esa vuqeku 
yxkus ds fy, ge izfrn'kZ ls ifjdfyr ewY;ksa ij fuHkZj djrs gSaA bl izfØ;k dks lkaf[;dh; vuqfefr 
dgk tkrk gSA ,d izfrn'kZ ls izkIr ek/; lef"V ds ek/; dk izkDdyu djus esa lgk;d gksrk gSA 

4- fu.kZ; ysus dh izfØ;k esa lgk;d gksuk % ek/;ksa dh lx.kuk izcU/kdksa dks fu.kZ; ysus esa lgk;rk iznku 
djus ds fy, dh tkrh gSA izcU/kd izk;% ,d la;a= dk lkekU; mRiknu] izfrfuf/k fcØh&ifjek.k] dqy 
mRikfnrk lwpdkad ewY; lwpdkad vkfn ds fo"k; esa tkuus esa :fp j[krs gSaA ;s lc ,d ek/; ds 
vfHk/kkFkZ gSaA 

dsUnzh; izo`fÙk ds fofHkUu eki & 

ek/;ksa vFkok dsUnzh; izo`fÙk ds fofHkUu eki fuEufyf[kr gS % 

 xf.krh; ek/; (Arithmatic Average)

1- lekarj ek/; (Mean) 

2- xq.kksÙkj ek/; (Geomatric Mean) 

3- gjkRed ek/; (Harmonic Mean) 

;s lkjs eki lk/kkj.k vFkok Hkkfjr gks ldrs gSaA vki bl bdkbZ esa loZizFke lekarj ek/; ds ckjs esa 
foLrkjiwoZd v/;;u djsaxsA xq.kksÙkj ek/; rFkk gjkRed ek/; dk foospu blh bdkbZ esa vkxs fd;k x;k gSA 

 fLFkfr ds ek/; (Situational Average)

1- e/;dk (Median) 

2- Hkwf;"Bd (Mode) 

blh bdkbZ esa vkxs e/;dk rFkk Hkwf;"Bd ds fo"k; esa foLrkjiwoZd foospu djsaxsA 

 fof'k"V ek/; (Specific Average)

1- py ek/; (Moving Average) 

2- lap;h ek/; (Cumulative Average) 

;s fof'k"V ek/; lkekU;r% O;olk; ls lEcfU/kr dky Js.kh leadksa ds fo'ys"k.k esa iz;ksx fd;s tkrs gSaA  

¼1½ lekUrj ek/; (Mean) 

mís';& 

Ja
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bl bdkbZ dks i<+us ds i'pkr~ vki bl ;ksX; gks ldsaxs fd % 

 lekUrj ek/; dks ifjHkkf"kr dj ldsaA

 fofHkUu izdkj ds vkadM+ksa ds fy, lekUrj ek/; dk ifjdyu dj ldsaA

 lekUrj ek/; ds fo'ks"k xq.kksa dk o.kZu dj ldsaA

 lk/kkj.k ,oa Hkkfjr lekUrj ek/; dks le> ldsa vkSj mudk ifjdyu dj ldsaA

 dsUnzh; izo`fÙk ds eki ds :i esa lekUrj ek/; ds mi;ksxksa vkSj lhekvksa dk o.kZu dj ldsaxsA

lekarj ek/; D;k gS\ 

lekarj ek/; dks lekU;r% ek/; (Mean) ds uke ls tkuk tkrk gSA ;g dsUnzh; izo`fÙk dk ,d eki gS 
D;ksafd leadksa dh vU; la[;k,¡ blds pkjksa vksj ,d= gksrh gSaA lekarj ek/; fudkyus ds fy, fn, x, lead 
dqyd ds leLr izs{k.kksa ds ewY;ksa ds ;ksx dks ml dqyd ds izs{k.kksa dh la[;k ls foHkkftr fd;k tkrk gSA 
okf.kT;] izcU/k] vFkZ'kkL=] foÙk] mRiknu vkfn fo"k;ksa esa mi;ksx fd;k tkus okyk ;g loZlkekU; ek/; gSa 
lekarj ek/; dks lk/kkj.k lekarj ek/; Hkh dgk tkrk gSA 

lekarj ek/; dh lax.kuk& 

tSlk fd vki tkurs gSa] ladyu ds i'pkr~ leadksa dks mudh lekurkvksa vkSj lkE;rkvksa ds vk/kkj ij 
fofHkUu oxksZa esa O;ofLFkr djds oxhZÑr fd;k tkrk gSA lekarj dh lax.kuk voxhZÑr ;k vlewfgr leadksa 
¼vlkf/kr leadksa½ rFkk oxhZÑr ;k lewfgr leadksa] nksuksa ds fy, dh tk ldrh gSA fdUrq nksukaas izdkj ds leadksa 
dh lax.kuk dh fof/k;k¡ fHkUu gksrh gSA vkb,] vc ge voxhZÑr rFkk oxhZÑr leadksa ds fy, lekarj ek/; dh 
lax.kuk dh fof/k;ksa dks le>saA lkekU;r% lekarj ek/;dksa dks] }kjk O;Dr fd;k tkrk gS] ftls X n.M i<+k 
tkrk gSA 

voxhZÑr lead& 

fof/k 1 izR;{k fof/k (Direct Method) % tc lead voxhZÑr gksa] vFkkZr~ tc vko`fÙk caVu u fd;k 
x;k gks] rks lekarj ek/; dh lax.kuk cgqr ljy gksrh gSA blds fy, dsoy izs{k.kksa ds lkjs ewY;ksa dks tksM+dj] 
muds ;ksxQy dks izs{k.kksa dh la[;k ls foHkkftr dj fn;k tkrk gSA bldh O;k[;k vkSj vfHkO;fDr ,d lw= ds 
:i esa fuEu izdkj ls dh tk ldrh gS%& 

X = 

tgka] 

X dk vFkZ lekUrj ek/;] 

x dk vFkZ x Js.kh ds inksa dk ;ksx ,oa 

N dk vFkZ x Js.kh ds inksa dh la[;k ls gSA 

fof/k 2 vizR;{k ;k y?kq fof/k (Indirect or Short-cut Method)% tc fd, x, leadksa esa izs{k.kksa ds 
ewY; vR;f/kd gks vFkok fHkUuksa esa gksa] rc bl fof/k dks viuk;k tk ldrk gSA ;g fof/k bl rF; ij vk/kkfjr 
gS fd ,d Js.kh ds O;fDrxr izs{k.kksa ds muds ek/; ls fopyuksa dk chtxf.krh; ;ksx lnk 'kwU; gksrk gSA 
mnkgj.kkFkZ 8] 14] 16] 12 vkSj 20 dk lekarj ek/; 14 gSA buesa ls izR;sd en dk lekarj ek/; ls varj &6]0] Ja
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$2]&2]$6 gksxk] rFkk budk ;ksx 'kwU; gS] ;g lnk lR; gSA bl fof/k }kjk lekarj ek/; dh lax.kuk ds fy, 
fuEu pj.k mBk, tkrs gSa % 

1- dksbZ dfYir lekarj ek/; yhft, ftlls enksa dk fopyu Kkr fd;k tk,A (A) 

2- izR;sd O;fDrxr ewY; (x) dk bl dfYir ek/; ls fopyu vFkkZr~ dx=x-A dk ifjdyu dhft,A 

3- leLr fopyuksa dk ;ksx dhft, ftls dx ¼flXek dx½ dgk tkrk gSA 

4- fuEufyf[kr lw= }kjk lekarj ek/; dk ifjdyu dhft,A 

X = A + 

tgk¡ 

X dk vFkZ lekUrj ek/;] 

A dk vFkZ dfYir ek/; 

dx dk vFkZ x Js.kh ds inksa ls dfYir ek/; (A) ds fopyuksa dk ;ksx ,oa 

N dk vFkZ x Js.kh ds inksa dh la[;k ls gSA 

mnkgj.k 1 

fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

O;kikjh 1 2 3 4 5 6 7 8 9 10 

foØ; ¼gtkj #-½ 23 8  14 31 6 28 11 27 32 46 

gy% izR;{k fof/k (Direct Method) 

X = 

x vFkkrZ x Js.kh ds inksa dk ;ksx ¾ 23$8$14$31$6$28$11$27$32$46 ¾ 226 gS] ,oa N vFkkZr  
Js.kh ds inksa dh la[;k ¾ 10 gSA 

vr%  

X = 

X = 22.6 gtkj #- 

vizR;{k ;k y?kq fof/k (Indirect or Short-cut Method) % 

O;kikjh Dealer foØ; ¼gtkj #-½ Sales (x) dx = x – A (A = 25) 

1 23 -2

2 8 -17

3 14 -11

4 31 6

5 6 -19Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/47 

6 28 3

7 11 -14

8 27 2

9 32 7

10 46 21

n=10 ∑dx = -24 

dfYir ek/; A = 25  

∑d = -24 

n =10 

X = A + 

X = 25 +  

X = 25 – 2.4 
X = 22.6 gtkj #- 

vkius ns[kk fd nksuksa gh fof/k;ksa ls lekUrj ek/; ,d leku gh Kkr gksrk gSA 

oxhZÑr lead& 

tSlk fd vkius igys i<+k Fkk] pjksa dks fofPNUu pjksa rFkk vfofPNUu pjksa ds :i esa oxhZÑr fd;k tk 
ldrk gSA vfofPNUu pjksa ds fy, cuk, x, vko`fÙk caVu dks vlrr caVu (Discrete Series) rFkk vfofPNUu 
pjksa ds fy, cuk, x, vko`fÙk caVu dks lrr caVu (Continuous Series) dgk tkrk gSA bu nks izdkj ds 
caVuksa ds fy, lekarj ek/; dk ifjdyu djus dh fof/k;k¡ fHkUu gSaA vkb,] vc bu fof/k;ksa dk v/;;u djsaA 

vlrr Jsf.k;ksa ds fy, lekUrj ek/; 

fof/k 1 izR;{k fof/k (Direct Method)% bl fof/k ds varxZr lewfgr leadksa dk lekUrj ek/; fuEu 
lw= }kjk izkIr fd;k tk ldrk gS % 

X = 

tgka] 

X dk vFkZ lekUrj ek/;] 

ƒx dk vFkZ x Js.kh ds inksa dk ƒ vFkkZr vko`fÙk;ksa ls xq.kuQy dk ;ksx ,oa 

ƒ dk vFkZ ƒ vFkkZr vko`fÙk;ksa ds ;ksx ls gSA 

fof/k 2 vizR;{k ;k y?kq fof/k (Indirect or Short-cut Method)% tc fd, x, vko`fÙk caVu esa oxksZa 
dh la[;k cM+h gksrh gS] rc bl fof/k dks vf/kekU;rk nh tkrh gSA bl fof/k esa Hkh yxHkx ogh fØ;kfof/k 
viukbZ tkrh gS tSlh fd voxhZÑdr leadksa ds fy, viukbZ tkrh gSA bl fof/k esa fuEufyf[kr dne mBk, 
tkrs gSa % 

1- ,d dfYir lekarj ek/; (A) yhft,A 
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2- bl dfYir lekarj ek/; ls x pj ds fopyu Kkr dhft, rFkk mls dx = x - A }kjk funf'kZr 
dhft,A fdlh Hkh ewY; dks dfYir lekarj ekk/; ds :i esa fy;k tk ldrk gS] fdUrq fn, x, 
caVu esa chpkschp fLFkr oxZ esa x pj ds ewY; dks pquk tkuk pkfg,A 

3- fopyuksa (dx) dks muls lacaf/kr oxZ vko`fÙk;ksa (ƒ) ls xq.kk djds rFkk mudk ;ksx djds dx 
izkIr dhft,A 

4- dx dk ls vuqikr vFkkZr~ dx/  fudkfy,] bls 'kks/ku ?kVd dgk tkrk gSA 

5- lekarj ek/;X fudkyus ds fy, bl 'kks/ku ?kVd dks dfYir ek/; esa tksfM+,A lw= #i esa]  

X = A + 

tgk¡]  

X dk vFkZ lekUrj ek/;] 

A dk vFkZ dfYir ek/; 

 ƒdx dk vFkZ x Js.kh ds inksa ls dfYir ek/; (A) ds fopyuksa dk ƒ vFkkZr vko`fÙk;ksa ls xq.kuQy dk 
;ksx ,oa 

ƒ dk vFkZ ƒ vFkkZr vko`fÙk;ksa ds ;ksx ls gSA 

mnkgj.k 2 

fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

izkIrkad  1   2  3 4 5 6 7 8 9 10 

fo|kfFkZ;ksa dh la[;k    8  12 20 40 60 50 30 15 12  3 

gy% izR;{k fof/k (Direct Method) 

izkIrkad (x) fo|kfFkZ;ksa dh la[;k (ƒ) ƒx 

1 8 8

2 12 24

3 20 60

4 40 160

5 60 300

6 50 300

7 30 210

8 15 120

9 12 108Ja
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10 3 30

ƒ = 250 ∑ ƒx = 1320 

X = 

X = 

X = 5.24 
gy fof/k 2 vizR;{k ;k y?kq fof/k (Indirect or Short-cut Method) % 

izkIrkad (x) fo|kfFkZ;ksa dh la[;k (ƒ) dx = x – A (A = 5) ƒdx 

1 8 - 4 - 32 

2 12 - 3 - 36 

3 20 - 2 - 40 

4 40 - 1 - 40 

5 60 0 0

6 50 1 50

7 30 2 60

8 15 3 45

9 12 4 48

10 3 5 15

ƒ = 250 ƒdx = 70 

X = A + 

X = 5 + 

X = 5 + 0. 24 

X = 5.24 

vkius ns[kk fd nksuksa gh fof/k;ksa ls lekUrj ek/; ,d leku gh Kkr gksrk gSA 

lrr Js.kh ds fy, lekUrj ek/;& 

lrr Jsf.k;ksa ds fy, ¼vFkkZr~ tc leadksa dk oxhZdj.k oxkZUrjksa ds vuqlkj fd;k x;k gks½] lekUrj 
ek/; fuEufyf[kr fof/k;ksa }kjk ifjdfyr fd;k tk ldrk gSA Ja
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fof/k 1 izR;{k fof/k (Direct Method)% tSlk fd vki tkurs gSa] lekUrj ek/; Kkr djus ds fy, 
vkidks leLr enksa ds dqy ewY;ksa dh vko';drk gksrh gSA tc lead oxkZUrjksa ds vuqlkj oxhZÑr fd, tkrs gSa] 
rks vkidks leLr enksa ds ewY; Kkr ugha gksrsA vki dsoy ;g tkurs gSa fd fofHkUu lewgksa ls lacaf/kr en 
vius&vius oxkZUrjksa esa fc[kjs gq, gSaA vr% vki dsoy ;g tkurs gSa fd fofHkUu lewgksa ls lacaf/kr en 
vius&vius oxkZUrjksa esa fc[kjs gq, gSaA vr% dqy ewY; dk ifjdyu djus ds fy, vki ;g eku ysrs gSa fd ,d 
oxkZUrj dh leku ensa ml lewg esa ,d leku fc[kjh gqbZ gSA bldk rkRi;Z ;g gS fd ifjdyu ds fy, vki 
;g eku ldrs gSa] fd ,d lewg ls lEcfU/kr enksa ds ewY; ml lewg ds e/; fcUnq ds cjkcjd gSA  

lrr Js.kh dh fLFkfr esa] oxkZUrjksa dks cnyus ds fy, fofHkUu oxkZUrjksa ds e/; fcUnqvksa dh lax.kuk dh 
tkrh gSA ,slk fd;s tkus ds ckn lrr Js.kh rFkk vlrr Js.kh esa dksbZ vUrj ugha jgk tkrkA bl voLFkk ds 
ckn lekarj ek/; dh lax.kuk dh fof/k ogh gS tSlh fd vlrr Js.kh dh fLFkfr esa mi;ksx dh tkrh gSA 
vlrr Js.kh dh fLFkfr esa mi;ksx dh tkus okyh nks fof/k;k¡ ;gk¡ Hkh mi;ksx dh tk ldrh gSA fdUrq lekos'kh 
oxkZUrjksa rFkk viothZ oxkZUrjksa nksuksa ds fy, mi;ksx dh tkus okyh fof/k;k¡ ,d leku gksxhA bl fof/k ds 
vUrxZr lekUrj ek/; fuEufyf[kr lw= dk mi;ksx djds izkIr fd;k tkrk gSA 

X = 

tgka] 

X dk vFkZ lekUrj ek/;] 

ƒm dk vFkZ x Js.kh ds oxksZa ds ek/; ewY;ksa (m) dk ƒ vFkkZr vko`fÙk;ksa ls xq.kuQy dk ;ksx ,oa 

ƒ dk vFkZ ƒ vFkkZr vko`fÙk;ksa ds ;ksx ls gSA 

fof/k 2 vizR;{k ;k y?kq fof/k (Indirect or Short-cut Method)% dx izkIr djus dh fof/k esa FkksM+k 
ifjorZu djds ogh lw= ftldk mi;ksx vlrr Js.kh ds fy, fd;k x;k Fkk] ;gk¡ Hkh mi;ksx fd;k tk ldrk 
gSA ;gk¡ dfYir lekUrj ek/; ls e/;ewY;ksa ds fopyu ¼vFkkZr~ dx=m-A½ Kkr fd;s tkrs gSA 

fof/k 3 in fopyu fof/k (Step Deviation Method)% ;fn dfYir lekarj ek/; ls fopyuksa dk dksbZ 
mHk;fu"B xq.kd gSa] rks fopyuksa ds vkdkj dks bl mHk;fu"B xq.kd (c) ls Hkkx nsdj vkSj NksVk fd;k tk 
ldrk gSA bu in fopyuksa dk dx ;k dx’ vFkkZr~ dx=(m-A)/c }kjk funf'kZr fd;k tkrk gSA fQj lekUrj 
ek/; fudkyk tkrk gSA 

fVII.kh % ;fn lkjs oxkZUrj cjkcj gSa] rks oxkZUrj gh mHk;fu"B xq.kd gksxkA 

X = A +  x c 

tgk¡]  

X dk vFkZ lekUrj ek/;] 

A dk vFkZ dfYir ek/; 

 ƒdx dk vFkZ x Js.kh ds oxksZa ds ek/; ewY;ksa (m) ls dfYir ek/; (A) ds fopyuksa dk ƒ vFkkZr 
vko`fÙk;ksa ls xq.kuQy dk ;ksx 

c dk vFkZ mHk;fu"B xq.kd ;k oxkZUrj ,oa 

ƒ dk vFkZ ƒ vFkkZr vko`fÙk;ksa ds ;ksx ls gSA Ja
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mnkgj.k 3 

fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

izkIrkad 0-20  20-40  40-60  60-80  80-100 

fo|kfFkZ;ksa dh la[;k  8   12   20   40    20  

 gy%  

izR;{k fof/k (Direct Method) 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ) 

ek/; ewY; 

Mid Value (m) 
ƒm 

0-20 8 10 80

20-40 12 30 360

40-60 20 50 1000

60-80 40 70 2800

80-100 20 90 1800

ƒ = 100 ∑ ƒm = 6040 



X = 

X = 

X = 60.4 
gy fof/k 2 vizR;{k ;k y?kq fof/k (Indirect or Short-cut Method) % 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ)

ek/; ewY; 

Mid Value (m) 

dx = m – A 

(A = 50) 
ƒdx 

0-20 8 10 -40 -320

20-40 12 30 -20 -240

40-60 20 50 0 0

60-80 40 70 20 800

80-100 20 90 40 800

Ja
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ƒ = 100 ƒdx = 1040 

X = A + 

X = 50 + 

X = 50 + 10.4 

X = 60.4 

gy fof/k 3 in fopyu fof/k (Step Deviation Method)% 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ)

ek/; ewY; 

Mid Value (m) 

dx = (m – A)/c  

(A = 50) (c = 20) 
ƒdx 

0-20 8 10 -2 -16

20-40 12 30 -1 -12

40-60 20 50 0 0

60-80 40 70 1 40

80-100 20 90 2 40

ƒ = 100 ƒdx = 52 

X = A +  x c 

X = 50 +  x 20 

X = 50 + (0.52 x 20) 

X = 50 + 10.4 

X = 60.4 

vkius ns[kk fd rhuksa gh fof/k;ksa ls lekUrj ek/; ,d leku gh Kkr gksrk gSA 

/;ku nsus ;ksX; fo’ks"k fcUnq 

 lekarj ek/; dh x.kuk djus dh fof/k esa Js.kh ds vkjksgh vFkok vojksgh Øe ls dksbZ vUrj ugha
iM+rkA

 lekarj ek/; dh x.kuk djus dh fof/k esa Js.kh ds leku vFkok vleku oxkZUrj ls dksbZ vUrj ugha
iM+rkA

 lekarj ek/; dh x.kuk djus dh fof/k esa Js.kh ds viothZ vFkok lekos’kh Lo#i esa gksus ls dksbZ vUrj
ugha iM+rkA

Ja
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 lekarj ek/; dh x.kuk djus dh fof/k esa Js.kh ds ^ls de* vFkok ^ls vf/kd* #i esa gksus ij mls igys
lk/kkj.k oxZ lewgksa esa cnyuk gksrk gS] mnkgj.k ds fy,%&

mnkgj.k 4 

fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

izkIrkad ¼^ls de*½    20    40   60    80    100 

fo|kfFkZ;ksa dh la[;k  8   20  40   80    100  

gy% 

pwafd Js.kh ^ls de* #i esa gS] vr% mls igys lk/kkj.k oxkZUrjksa esa fuEu izdkj cnyk tk;sxk& 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ) 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ) 

20 ls de 8 0-20 8

40 ls de 20 20-40 20-8=12

60 ls de 40 40-60 40-20=20

80 ls de 80 60-80 80-40=40

100 ls de 100 80-100 100-80=20

ƒ = 100 

lekUrj ek/; dh x.kuk djus dh 'ks"k fof/k leku jgsxhA 

Hkkfjr lekUrj ek/; 

vkius fofHkUu izdkj ds lead dqydksa ds fy, lekarj ek/; dh lax.kuk djus dh fofHkUu fof/k;ksa dk 
v/;;u dj fy;k gSA bu lHkh fof/k;ksa esa geus ;g ekuk gS fd fn;s x, lead dqyd dh lkjh enksa dk egÙo 
cjkcj gSA fdUrq izR;sd ifjfLFkfra esa ,slk gksuk vko';d ugha gSA  

O;kogkfjd ifjfLFkfr;ksa esa dqN ensa nwljh enksa dh vis{kk vf/kd egÙoiw.kZ gksrh gSaA mnkgj.kkFkZ fdlh 
oxZ dk fuokZg lwpdkad cukrs le; muds }kjk miHkksx dh dtkus okyh oLrqvksa dk egÙo vyx&vyx gks 
ldrk gSA ,slh oLrqvksa ds ewY;ksa dk lk/kkj.k lekarj ek/; muds thou&;kiu ds izfr:i dk ;FkkFkZ fp= 
izLrqr ugha dj ldsxkA ,slh ifjfLFkfr;ksa esa fofHkUu oLrqvksa ds Hkkj fu;r fd;s tkrs gSa] rFkk ,d Hkkfjr lekarj 
ek/; fudkyk tkrk gSA ,d dkj[kkus esa tgk¡ fuekZ.k ykxr fudkyuh gks] ogk¡ ,d Hkkfjr lekUrj ek/; vf/kd 
mi;qDr gSA 

Hkkfjr lekUrj ek/; dh lax.kuk& 

Hkkfjr lekUrj ek/; dh lax.kuk ds fy, x pj ds fofHkUu ewY;ksa ¼tSls x1,x2......,xn) ds fy, Øe'k% 
w1,w2.....,wn tSls fofHkUu Hkkj fu;r fd, tkrs gSaA bu ewY;ksa dks muds rRlaca/kh Hkkjksa ls xq.kk fd;k tkrk 

Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/54 

gSA bl izdkj izkIr fd, x, xq.kuQyksa dk ;ksx djds wx izkIr fd;k tkrk gSA rRi'pkr~ bls Hkkjksa ds 
;ksxQy (w) ls Hkkx fn;k tkrk gS] rFkk izkIr HktuQy Hkkfjr lekarj ek/; gksrk gSA lw= #i esa 

X = 

tgka] 

X dk vFkZ lekUrj ek/;] 

wx dk vFkZ x Js.kh ds inksa dk w vFkkZr Hkkjksa ls xq.kuQy dk ;ksx ,oa 

w dk vFkZ w vFkkZr Hkkjksa ds ;ksx ls gSA 

Hkkfjr lekarj ek/; dh lax.kuk esa eq[; dfBukbZ Hkkjksa ds pquko ls lacaf/kr gSA ;s Hkkj okLrfod vFkok 
vuqekfur gks ldrs gSaA ;fn okLrfod Hkkj miyC/k gksa rks mudk mi;ksx fd;k tkuk pkfg,A ;fn os miyC/k 
ugha gS rks ifjfLFkfr ds vuqlkj dqN ;k ;kn`fPNd Hkkj fu;r fd, tk ldrs gSA  

mnkgj.k 5 

rhu oLrqvksa] v] c vkSj l ds ewY;ksa esa Øe'k% 40 izfr'k] 60 izfr'kr rFkk 90 izfr'kr o`f) gqbZ gSA oLrq 
v oLrq l ls 6 xq.kk vf/kd egÙoiw.kZ gS rFkk oLrq c oLrq l ls rhu xq.kk vf/kd egÙoiw.kZ gSA bu rhuksa 
oLrqvksa ds ewY;ksa esa fdruh vkSlr o`f) gqbZ gS\ 

gy%  

lk/kkj.k ek/; (Simple Average or Mean) 

X = 

x vFkkrZ x Js.kh ds inksa dk ;ksx ¾ 40 $ 60 $ 90 ¾ 190 gS] ,oa N vFkkZr  Js.kh ds inksa dh la[;k 
¾ 3 gSA vr%  

X =  

X = 66.33 izfr’kr yxHkx 

gy%  

Hkkfjr ek/; (Weighted Average or Weighted Mean)% 

izfr'kr o`f) 

Percent Increase (x) 

Hkkj 

Weight (w) 
wx  

40 6 240

60 3 180

90 1 90

∑w = 10 ∑wx = 510 Ja
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X = 

X = 

X = 51% 
vkius ns[kk fd nksuksa gh ek/; ,d leku ugh Kkr gksrs gSA 

lk/kkj.k lekUrj ek/; ls rqyuk& 

Hkkfjr lekUrj ek/; lk/kkj.k lekarj ek/; ls fHkUu gSA D;ksafd blesa ge Hkkjksa dk iz;ksx djrs gSaA 
Hkkfjr ek/; vkSj lk/kkj.k ek/; ds chp ijLij laca/k fuEu izdkj ls gSaA 

1- ;fn lkjs enksa dks cjkcj dk egÙo fn;k tk, rks Hkkfjr ek/; lk/kkj.k ek/; ds cjkcj gksxkA 

2- ;fn cM+h enksa dks cM+s Hkkj rFkk NksVh enksa dks NksVs Hkkj fn, tk,¡ rks Hkkfjr ek/; lk/kkj.k ek/; ls 
vf/kd gksxkA 

3- ;fn cM+h enksa dks NksVs Hkkj rFkk NksVh enksa dks cM+s Hkkj fn, tk,¡ rks Hkkfjr ek/; lk/kkj.k ek/; ls 
de gksxkA 

lekUrj ek/; ds xq.k rFkk lhek,¡& 

lekUrj ek/; ds xq.k vkSj ifjlhek,¡ fuEufyf[kr gS & 

xq.k & 

1- bls le>uk ljy gS rFkk bldh lax.kuk djuk lqxe gsA ;g lcls O;kid :i ls iz;ksx fd;k 
tkus okyk laf{kIr eki gSA 

2- ;g Li"V :i ls ifjHkkf"kr gksrk gSA 

3- ;g dqy lead dqyd dk ,d vdsyh izfrfuf/k la[;k ds :i esa dk;Z djrk gSA 

4- ;g leadksa dh leLr enksa ij vk/kkfjr gksrk gSA ;g Js.kh esa viuh fLFkfr ij fuHkZj ugha djrkA 

5- bldk vkSj vf/kd xf.krh; foospu fd;k tk ldrk gSA 

6- ;g vkSj vf/kd lkaf[;dh; fo'ys"k.k esa mi;ksxh gksrk gSA bldk mi;ksx vU; lkaf[;dh; ekiksa] 
tSls ekud fopyu fopj.k xq.kkad] oS"kX; xq.kkad vkfn] dh lax.kuk esa fd;k tkrk gSA ¼vki buds 
fo"k; esa [k.M 4 esa i<+saxs½ 

7- bls xq:Ro ds dsUnz&larqyu dk ,d fcUnq Hkh ekuk tkrk gSA 

8- fofHkUu izfrp;u fof/k;ksa ds fy,] izfrn'kZ ek/; lef"V ds ek/; dk ,d i{kikrghu vuqeku gSA 

lhek,¡& 

1- ;g pje ewY;ksa ls vR;f/kd izHkkfor gksrk gSA leadksa esa cgqr NksVs ;k cgqr cM+s ewY; lekUrj ek/; 
ds ewY; dks vR;f/kd izHkkfor djrs gSaA vr% ,d ,sls caVu ds fy,] ftlesa NksVs ;k cM+s ewY;ksa ij 
dsUnzhdj.k gks] lekUrj ek/; izfrffu/k la[;k crkus ds fy, ,d mi;qDr ek/; ugha gksxkA 

2- [kqys fljs okys caVu ds fy,] lekUrj ek/; dh lax.kuk ifj'kq)rk ds lkFk ugha dh tk ldrhA 
mnkgj.kkFkZ] ,d vk; ds caVu ds fy,] ftldk izkjaHk ^^500 ls de** oxZ ls rFkk vUr ^^5000 ls 
Åij** ds oxZ ls gksrk gS] nksuksa pjeksa ds ewY;ksa ds fo"k; esa dYiuk fd;s fcuk lekarj ek/; dh 
lax.kuk ugha dh tk ldrhA ifj.kkeLo:i foHkze mRiUu gks ldrk gSA 

Ja
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3- lekUrj ek/; lqUnjrk] bZekunkjh] cqf) vkfn tSls lk{kkr~ fo"k;ksa ds v/;;u ds fy, mi;ksxh ugha 
gSA 

4- ,d i;kZIr izlkekU; ¼Nrjh dh vkÑfr okys½ caVu ds fy, lekUrj ek/; dsUnzh; izo`fÙk dk ,d 
vPNk eki gSA fdUrq U vkÑfr okys caVu ds fy, ¼ftlesa izkjaHk esa vf/kd] e/; esa de rFkk iqu% 
vUr esa vf/kd vko`fÙk gksrh gS½] ;g fLFkfr dk ,d ,slk fcUnq gksus esa eqf'dy ls lQy gks ikrk gS 
ftlds pkjksa vksj vU; vyx&vyx ewY; dsfUnzr gksrs gSaA 

5- lekUrj ek/; dk viuk futh vfLrRo ugha gksrkA mnkgj.kkFkZ bl dFku dk fd Hkkjrh; ifjokj esa 
cPpksa dh vkSlr la[;k 4-8 gS] ;g vFkZ ugha gS fd ,d Hkh ifjokj esa cPpksa dh la[;k 4-8 gSA u gh 
dHkh dksbZ cr[k nks fu'kkuksa dh vkSlr ls ftuesa ls ,d mlls ,d xt vkxs rFkk nwljk mlds ,d 
xt ihNs yxk gS] ekjh xbZ gSA 

6- vltkrh; leadksa ds fy,] lekUrj ek/; Hkzked ifj.kke ns ldrk gSA mnkgj.kkFkZ] fiNys ik¡p o"kksZa 
esa nks O;kolkf;d bdkbZ;ksa v vkSj c dh fcØh ¼yk[k :i;ksa esa½ fuEu izdkj ls gqbZ & 

v- 30 25 20 15 10 

c- 10 15 20 25 30 

;gk¡ Li"V gS fd nksuksa bdkbZ;ksa dh vkSlr fcØh fcYdqy leku gSA ijUrq bdkbZ ^c* mUufr dj jgh gSa 
tcfd bdkbZ ^v* esa fxjkoV vk jgh gSA 

lkjka'k& 

leadksa dh eq[; fo'ks"krk,¡ ,d vdsyh la[;k }kjk ftls ^^vkSlr** ;k ^^ek/;** dgk tkrk gS] fu:fir dh 
tkrh gSA ;g fLFkfr dk ,d ,slk fcUnq gksrk gS ftlds pkjksa vksj O;fDrxr ewY; ,d= gksrs gSaA ,d vkn'kZ 
ek/; esa dqN xq.k gksus pkfg,] tSls blds ifjdyu dh lqxerk] bldh ifjHkk"kk dh Li"Vrk] bldk leLr enksa 
ij vk/kkfjr gksuk] bldk pje ewY;ksa }kjk vizHkkfor jguk] vkSj bldk vf/kd chtxf.krh; foospu ds ;ksX; 
gksuk] rFkk blesa izfrn'khZ fLFkjrk gksukA  

,d ek/; leLr leadksa dk ,d fogaxe n'̀; izLrqr djrk gS] rqyuk esa lgk;d gksrk gS rFkk 
lkaf[;dh; vuqeku esa mi;ksxh gksrk gSA voxhZÑr rFkk oxhZÑr leadksa dk lk/kkj.k ek/; Kkr djus ds fy, 
vklku lw= gSaA tc lead dqyd esaa ewY; vleku egÙo ds gksrs gSa] rc Hkkfjr lekarj ek/; ,d lPpk 
izfrfuf/k ek/; gksxkA Hkkfjr ek/; nks oLrqvksa dk la{ksi.k djrk gS % ¼1½ enksa dk rFkk ¼2½ fdl izdkj Hkkj enksa 
dks izHkkfor djrs gSaA vr% Hkkj.k&izfr:i ds vuqlkj lk/kkj.k ek/; Hkkfjr ek/; ds cjkcj] mlls vf/kd ;k 
mlls de gks ldrk gSA 

lekUrj ek/; ds dqN egÙoiw.kZ xq.k gksrs gSa % ¼v½ lekarj ek/; ls fopyuksa dk ;ksx lnk 'kwU; gksrk gS] 
¼c½ lekarj ek/; ls enksa ds fopyuksa dk oxZ U;wure gksrk gSA ¼l½ ;fn lekUrj ek/; vkSj enksa dh la[;k Kkr 
gks] rks ge dqy ewY; (x) dk vuqeku yxk ldrs gSaA ¼n½ ;fn ,d lead dqyd ds izR;sd en esa ,d 
fLFkjkad ^^C** tksM+k tk, ;k ?kVk;k tk, rks lekarj ek/; Hkh ^^C** ek=k ls c<+ ;k ?kV tk,xkA blh izdkj ;fn 
izR;sd en dks fdlh fLFkjkad ^^K** ls xq.kk fd;k tk,] rks lekarj ek/; Hkh ^^K** ls xq.kk gks tkrk gSA ¼;½ nks 
;k vf/kd lewgksa dk la;qDr lekarj ek/; Kkr fd;k tk ldrk gSA 

lekarj ek/; ,d vfr mi;ksxh eki gSA ;g larqyu dk ,d fcUnq gS rFkk ;g vkxs fo'ys"k.k dk vk/kkj 
curk gSA bldh dqN lhek,¡ Hkh gSaA ;g pje enksa ls izHkkfor gksrk gSA ,d [kqys fljs okys caVu ds fy, bldk 
vuqeku dqN ekU;rkvksa ds lkFk gh fd;k tk ldrk gSA vltkrh; leadksa ds fy, ;g Hkzked ifj.kke nsrk gSA Ja
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vH;kl iz'u 1 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

ukekad izkIrkad ukekad izkIrkad ukekad izkIrkad

1041 87 1046 47 1051 69

1042 38 1047 15 1052 55

1043 52 1048 28 1053 24

1044 75 1049 80 1054 36

1045 63 1050 71 1055 38

vH;kl iz'u 2 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

ekg ykHk@gkfu ekg ykHk@gkfu ekg ykHk@gkfu

tuojh 10000 ebZ -8000 flracj 4000

Qjojh 18000 twu 100 vDrwcj 8000

ekpZ 0 tqykbZ 400 uoacj 12000

vizsy -2500 vxLr 1000 fnlacj 20000

vH;kl iz'u 3 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

vkdkj vko`fÙk 10 172

5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12

9 176 ;ksx 800

vH;kl iz'u 4 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy Ja
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6 5 11 4

8 7 15 2

9 8 16 3

10 6 20 0

25 1

vH;kl iz’u 5 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0-10 10

20-30 20

20-30 30

30-40 15

40-50 12

50-60 8

60-70 5

Total 100

vH;kl iz'u 6 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk

0-9 2 40-49 12 80-89 2

10-19 3 50-59 8 90-99 1

20-29 6 60-69 5 ;ksx 50

30-39 8 70-79 3

vH;kl iz'u 7 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k 

75-80 5 55-60 7 35-40 7Ja
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70-75 7 50-55 12 30-35 7

65-70 15 45-50 18 25-30 8

60-65 18 40-45 5 20-25 4

vH;kl iz'u 8 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

rkieku OC fnuksa dh la[;k 

-40 to -30 10 

-30 to -20 28 

-20 to -10 30 

-10 to 0 42 

0 to 10 65 

10 to 20 180 

20 to 30 10 

vH;kl iz'u 9 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

izkIrkadksa dk izfr'kr fo|kfFkZ;ksa dh la[;k 

11-25 6

26-40 20

41-55 44

56-70 26

71-85 3

86-100 1

vH;kl iz'u 10 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k Ja
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0-5 2 10-13 10 16-19 4

5-7 3 13-15 5 19-20 3

7-9 4 15-16 3 20-25 5

9-10 2

vH;kl iz'u 11 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk

0-5 2 45-65 22

5-15 8 65-85 18

15-25 12 85-150 9

25-45 25 150-300 4

vH;kl iz’u 12 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

dsUnzh; vkdkj vko`fÙk dsUnzh; vkdkj vko`fÙk 

14 1 22 37

16 7 24 29

18 10 26 9

20 44 28 3

vH;kl iz'u 13 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168

30 ls de 50 80 ls de 202

40 ls de 78 90 ls de 238

50 ls de 96 100 ls de 240 

vH;kl iz’u 14 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& Ja
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izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k

80% ls de 100 40% ls de 32 

70% ls de 90 30% ls de 20 

60% ls de 80 20% ls de 13 

50% ls de 60 10% ls de 5 

vH;kl iz’u 15 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

mit lbs. esa [ksrksa dh la[;k 120 ls vf/kd 156 300 ls vf/kd 31 

0 ls vf/kd 216 180 ls vf/kd 98 360 ls vf/kd 13 

60 ls vf/kd 210 240 ls vf/kd 57 420 ls vf/kd 7 

vH;kl iz’u 16 fuEu leadksa ls lekUrj ek/; dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k

0 ls vf/kd 250 50 ls vf/kd 155 

10 ls vf/kd 225 60 ls vf/kd 125 

20 ls vf/kd 210 70 ls vf/kd 60 

30 ls vf/kd 190 80 ls vf/kd 10 

40 ls vf/kd 175 90 ls vf/kd 0 

vH;kl iz’u 17 fuEu leadksa ls lk/kj.k ,oa Hkkfjr lekUrj ek/; dh x.kuk dhft;s%& fdlh fo'ofo|ky; esa 
foKku ladk; dk ijh{kk ifj.kke 80 izfr’kr] okf.kT; ladk; dk ijh{kk ifj.kke 70 izfr’kr ,oa dyk ladk; dk 
ijh{kk ifj.kke 51 izfr’kr jgkA fo|kfFkZ;ksa dh la[;k foKku ladk; esa 400] okf.kT; ladk; esa 600 rFkk dyk 
ladk; esa 1000 FkhA 

¼2½ ekf/;dk (Median) 

mís';& 

bl bdkbZ dks i<+us ds i'pkr~ vki bl ;ksX; gks ldsaxs fd % 

 ekf/;dk dks ifjHkkf"kr dj ldsaA

 fofHkUu izdkj ds vkadM+ksa ds fy,] ekf/;dk dk ifjdyu dj ldsaAJa
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 ekf/;dk ds fo'ks"k xq.kksa dk o.kZu dj ldsaA

 fofHkUu izdkj dh Jsf.k;ksa esa ekf/;dk dk irk yxk ldsa vkSj mldk ifjdyu dj ldsaA

 ekf/;dk dk js[kkfp=ksa }kjk fu/kkZj.k dj ldsaA

 dsUnzh; izo`fÙk ds eki ds :i esa] ekf/;dk ds mi;ksxksa vkSj lhekvksa dk o.kZu dj ldsaxsA

izLrkouk& 

vkius i<+k gS fd dsUnzh; izo`fÙk ds dbZ eki gSaA tSlk fd vki tkurs gSa] lekarj ek/; ij] pje enksa 
dk cgqr vf/kd izHkko gksrk gSA dbZ ckj] ge ek/; dk ,slk eki pkg ldrs gSa tks pje enksa }kjk izHkkfor u 
gksA ekf/;dk ,d ,slk gh eki gSA dqN vU; eki Hkh gS] ftUgsa foHkktu eku dgrs gSa] tks ek/; eki ugah gSa] 
ijarq ladYiuk dh n`f"V ls tks ekf/;dk ds ln`'k gSaA bl bdkbZ esa] vki ekf/;dk vkSj vU; foHkktu ekuksa ds 
vFkZ] ifjdyu] fo'ks"k xq.kksa] mi;ksxksa vkSj lhekvksa ds ckjs esa i<+saxsA 

ekf/;dk fdls dgrs gSa \ 

ekf/;dk Hkh dsUnzh; izo`fÙk dk ,d eki gSA lekarj ek/; ds foijhr] ekf/;dk] vkjksgh ;k vojksgh Øe 
esa O;ofLFkr Js.kh esa ,d fu;r fLFkfr ds izs{k.k ij vk/kkfjr gksrh gSA blfy,] bls ,d LFkSfrd ek/; dgrs gSaA 
lHkh izs{k.kksa ds ifj.kkeksa ls bldk dksbZ lEcU/k ugha gksrk] tSlk fd lekarj ek/; dh fLFkfr esa gksrk gSA ljy 
'kCnksa esa] ekf/;dk pj ls lokZf/kd e/;xr eku dks fufnZ"V djrh gSa] tc mUgsa ¼izs{k.k ekuksa dks½ ifjek.k ds Øe 
esa j[kk tk,A Js.kh esa ekf/;dk dh fLFkfr ,slh gksrh gS fd blds izR;sd en dh la[;k leku gksrh gSA ,d nh 
xbZ Js.kh dh ekf/;dk pj dk og eku gksrh gS] tks Js.kh dks nks leku Hkkxksa esa foHkkftr dj nsaA ;g Js.kh dk 
lokZf/kd dsUnzh; fcUnq gksrk gS] tgk¡ vk/ks en] bl eku ds Åij gksrs gSa vkSj 'ks"k vk/ks] bl eku ds uhps gksrs 
gSaA vko`fÙk oØ dh fLFkfr esa] ekf/;dk pj dk og eku gksrh gS tks {ks=Qy dks nks leku Hkkxksa esa foHkkftr dj 
nsaA ekf/;dk dks izk;% izrhd Md }kjk lwfpr djrs gSaA

ekf/;dk dk ifjdyu& 

voxhZÑr vkadM+ksa vkSj oxhZÑr vkadM+ksa nksuksa gh ds fy,] ekf/;dk dk ifjdyu fd;k tk ldrk gSA 
ijarq] fof/k;k¡ fHkUu gSaA vkb;s] oxhZÑr vkSj voxhZÑr vkadM+ksa ds fy,] ekf/;dk ds ifjdyu dh fof/k;ksa dk 
i`Fkd~&i`Fkd~ v/;;u djsaA 

voxhZÑr lead & 

 vkadM+ksa dks vjksgh Øe ;k vojksgh Øe esa j[kus ds i'pkr~ ekf/;dk dks (N+1)/2 osa en ds eku ds :i 
esa] ifjdfyr fd;k tkrk gS] tgk¡ N enksa dh dqy la[;k dks lwfpr djrk gSA 

1- tc N fo"ke gks % tc izs{k.kksa dh la[;k ,d fo"ke la[;k gks rks ekf/;dk (Md) dk lw= gS % 

Md = Size of th item 

vFkkZr~ (N+1)/2 osa en dk eku] tgk¡ N dk vFkZ izs{k.kksa dh la[;k ls gSA  

mnkgj.k 6  

Js.kh 6]8]7]9]10]4]3]11 rFkk 4 dh ekf/;dk Kkr djus ds fy;s igys bls vkjksgh ;k vojksgh Øe esa 
O;ofLFkr djsaxsA vkjksgh Øe esa j[kh xbZ Js.kh gS % 3] 4] 5] 6] 7] 8] 9] 10] 11 vkSj vojksgh Øe esa j[kh xbZ 
;gh Js.kh gS % 11] 10] 9] 8] 7] 6] 5] 4] 3 izs{k.kksa dh la[;k 9 gS tks fd ,d fo"ke la[;k gSA vr% (N+1)/2 = Ja
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(9+1)/2 = 10/2 = 5osa en dk eku gh] ekf/;dk gksxhA ik¡posa en dk eku 7 gSa vr% ekf/;dk (Md) 7 gSA 
blls vfHkizk; gS fd pkgs Js.kh dks vkjksgh Øe esa j[kk tk, ;k vojksgh Øe esa] ekf/;dk leku gh jgrh gSA  

2- tc N le gks % tc izs{k.kksa dh la[;k (N) ,d le la[;k gks rks (N+1)/2 dk eku ,d fHkUu ls 
lEc) gksxkA ,slh fLFkfr esa] nks e/;xr enksa ds ekuksa ds lekarj ek/; dks gh] ekf/;dk ekurs gSaA  

mnkgj.k 7 

Js.kh % 6] 11] 3] 16] 20] 32] 36 ij fopkj dhft,A bl Js.kh esa] izs{k.kksa dh la[;k 8 gS] tks fd ,d 
le la[;k gSA (N+1)/2 = (8+1)/2 = 9/2 = 4.5 ;g eku] fHkUu 0-5 ls lEc) gSA /;ku nhft, fd ,slk dksbZ 
in ugha gSa ftldh Øe la[;k 4-5 gksA vr% vkidks] pkSFks vkSj ik¡posa enksa ds ekuksa ds lekarj ek/; dks gh 
ekf/;dk ekuuk gksxkA ;g fLFkfr mu lHkh Jsf.k;ksa esa izLrqr gksxh tgk¡ N ,d le la[;k gksA vc ge] nh xbZ 
Js.kh dks] vkjksgh Øe esa] fuEukuqlkj j[krs gSa %  

3] 6] 11] 16] 20] 32] 36] 41 

Øe esa j[kh xbZ bl Js.kh esa] pkSFks vkSj ik¡posa enksa ds ekuksa dk lekarj ek/; gh ekf/;dk gksxkA bl 
Js.kh esa] pkSFks vkSj ik¡posa enksa ds eku Øe'k% 16 vkSj 20 gSA vr% ekf/;dk (Md) = 18 vFkkZr~ (16 + 20)/2 gSA 

N ds ,d le la[;k gksus dh fLFkfr esa Hkh] ge (N+1)/2 osa en ds eku dks] ekf/;dk ys ldrs gSa] ijarq 
bl iz;kstu ds fy,] gesa (N+1)/2 ds eku esa] fHkUu 0-5 dh leqfpr :i ls O;k[;k djuh gksxhA Åij fn, x, 
mnkgj.k esa] 4-5 osa en ds eku dks Kkr djuk vHkh"V gSA yksd lEifr ls] ge 4-5 osa en ds eku dks Kkr 
djus ds fy, pkSFks en ds eku esa] pkSFks vkSj ik¡posa enksa ds ekuksa ds varj dk vk/kk tksM+ nsrs gSA nh xbZ Js.kh 
dks vkjksgh Øe esa j[kus ij] pkSFks en dk eku 16 gS vkSj ik¡posa en dk eku 20 gSA vr% ekf/;dk (Md) 18 
vFkkZr~ 16 + 1/2 (20-16) gSA ;g eku ogh gS tks igys izkIr gqvk FkkA vr% voxhZÑr vkadM+ksa ds fy,] pkgs N 
,d fo"ke la[;k gks ;k le la[;k gks] (N+1)/2 osa en ds eku dks gh ekf/;dk ifjHkkf"kr dj ldrs gSaA  

oxhZÑr lead & 

tSlk fd vkius igys i<+k Fkk] pjksa dks fofPNUu pjksa rFkk vfofPNUu pjksa ds :i esa oxhZÑr fd;k tk 
ldrk gSA vfofPNUu pjksa ds fy, cuk, x, vko`fÙk caVu dks vlrr caVu (Discrete Series) rFkk vfofPNUu 
pjksa ds fy, cuk, x, vko`fÙk caVu dks lrr caVu (Continuous Series) dgk tkrk gSA bu nks izdkj ds 
caVuksa ds fy, ekf/;dk dk ifjdyu djus dh fof/k;k¡ fHkUu gSaA vkb,] vc bu fof/k;ksa dk v/;;u djsaA 

vlrr Jsf.k;ksa ds fy, ekf/;dk 

 vkadM+ksa dks vjksgh Øe ;k vojksgh Øe esa j[kus ds i'pkr~ vko`fÙk;ksa dks lap;h (Cumulative) fd;k 
tkrk gSA ekf/;dk dks (N+1)/2 osa en ds eku ds :i esa] ifjdfyr fd;k tkrk gS] tgk¡ N enksa dh dqy 
la[;k vFkkZr~ vko`fÙk;ksa ds ;ksx (ƒ) dks lwfpr djrk gSA lw= #i esa]  

Md = Size of th item 

 vFkkZr~ (N+1)/2 osa en dk eku] bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA ftl lap;h vko`fÙk esa ;g 
eku loZizFke izkIr gksxk] mlh ds vkdkj dks ekf/;dk ekuk tk;sxkA  

mnkgj.k 8 Ja
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B.Com.-I/V/64 

fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

izkIrkad  1    2  3 4 5 6 7 8 9 10 

fo|kfFkZ;ksa dh la[;k   8  12 20 40 60 50 30 15 12  3 

 gy%  

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ) 

lap;h vko`fÙk  

cƒ 

1 8 8

2 12 20

3 20 40

4 40 80

5 60 140

6 50 190

7 30 220

8 15 235

9 12 247

10 3 250

N = ƒ = 250 

Md = Size of th item 

Md = Size of th item 

Md = Size of th item 

Md = Size of th item 

 vFkkZr~ 125.5 osa en dk eku] bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 140 esa ;g eku 
loZizFke izkIr gksxk] mlh ds vkdkj dks vFkkZr~ 5 dks ekf/;dk ekuk tk;sxkA (Md = 5) 

lrr Jsf.k;ksa ds fy, ekf/;dk 

 lrr Js.kh ds vko`fÙk caVu dh fLFkfr esa] fofHkUu enksa ds ;FkkFkZ eku Kkr ugha gksrsA vr% fdlh en 
fo'ks"k dk eku Kkr ugha fd;k tk ldrkA ge dsoy bruk dj ldrs gSa fd pj dk og eku Kkr dj ysa] 
ftlds Åij ;k uhps vk/ks en gksa] vr% ekf/;dk oxZ dk fu/kkZj.k djus ds fy, vkadM+ksa dks vjksgh Øe ;k 
vojksgh Øe esa j[kus ds i'pkr~ vko`fÙk;ksa dks lap;h (Cumulative) fd;k tkrk gSA ekf/;dk oxZ dks N/2 osa 
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en ds eku ds :i esa] ifjdfyr fd;k tkrk gS] tgk¡ N enksa dh dqy la[;k vFkkZr~ vko`fÙk;ksa ds ;ksx (ƒ) dks 
lwfpr djrk gSA lw= #i esa]  

m = Size of th item

vFkkZr~ N/2 osa en dk eku] bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA ftl lap;h vko`fÙk esa ;g eku 
loZizFke izkIr gksxk] mlh ds vkdkj dks ekf/;dk oxZ ekuk tk;sxkA ekf/;dk oxZ fu/kkZfjr djus ds i'pkr~ pj 
dk ;FkkFkZ eku] ml oxZ esa varosZ'ku }kjk] fuEu rhu fof/k;ksa esa ls fdlh ,d dks viuk dj] fu/kkZfjr fd;k tk 
ldrk gSA 

fof/k 1  bl fof/k esa varosZ'ku ds fy;s fuEu lw= dk iz;ksx djrs gSa%& 

Md = L +    x (m – c) 

tgk¡]  

Md dk vFkZ ekf/;dk] 

L dk vFkZ ekf/;dk oxZ dh fupyh lhek 

i  dk vFkZ ekf/;dk oxZ dk oxkZUrj  

ƒ  dk vFkZ ekf/;dk oxZ dh vko`fÙk 

m dk vFkZ Size of th item ,oa 

c dk vFkZ ekf/;dk oxZ ls rqjUr iwoZ dh lap;h vko`fÙk ls gSA 

igyh fof/k esa iz;qDr lw= bl ekU;rk ij vk/kkfjr gS fd lap;h vko`fÙk;ksa dk ifjdyu] fuEurj ekuksa 
dh vksj ls fd;k x;k gSA ;fn] lap;h vko`fÙk;ksa dk ifjdyu] mPprj ekuksa dh vksj ls fd;k tk,] rks mijksDr 
lw= esa rfud la'kks/ku dj] fuEu lw= izkIr dj ldrs gSaA 

fof/k 2  bl fof/k esa varosZ'ku ds fy;s fuEu lw= dk iz;ksx djrs gSa%& 

Md = U -    x (m – c) 

tgk¡]  

Md dk vFkZ ekf/;dk] 

U dk vFkZ ekf/;dk oxZ dh Åijh lhek 

i  dk vFkZ ekf/;dk oxZ dk oxkZUrj  

ƒ  dk vFkZ ekf/;dk oxZ dh vko`fÙk 

m dk vFkZ Size of th item ,oa 

c dk vFkZ ekf/;dk oxZ ls rqjUr iwoZ dh mPprj lap;h vko`fÙk gSA 

 fof/k 3  bl fof/k esa varosZ'ku ds fy;s fuEu lw= dk iz;ksx djrs gSa%& 

Md = L +   x (U – L)  vFkok Md = U -   x (U – L)   Ja
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tgk¡]  

Md dk vFkZ ekf/;dk] 

L dk vFkZ ekf/;dk oxZ dh fupyh lhek 

U dk vFkZ ekf/;dk oxZ dh Åijh lhek  

ƒ  dk vFkZ ekf/;dk oxZ dh vko`fÙk ,oa 

c dk vFkZ ekf/;dk oxZ ls rqjUr iwoZ dh lap;h vko`fÙk ls gSA 

mnkgj.k 9 

fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

izkIrkad 0-20 20-40  40-60  60-80  80-100 

fo|kfFkZ;ksa dh la[;k  8  12  20  40   20  

 gy%  

izkIrkad (x) fo|kfFkZ;ksa dh la[;k (ƒ) lap;h vko`fÙk cƒ 

0-20 8 8

20-40 12 20

40-60 25 45

60-80 40 85

80-100 15 100

N = ƒ = 100 

m = Size of th item 

m = Size of th item 

m = Size of th item 

vFkkZr~ 50 osa en dk eku] bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 85 esa ;g eku 
loZizFke izkIr gksxk] mlh ds vkdkj dks vFkkZr~ 60&80 dks ekf/;dk dk oxZ ekuk tk;sxkA vc bl ekf/;dk oxZ 
dk fu/kkZj.k djus ds i'pkr~ pj dk ;FkkFkZ eku] ml oxZ esa varosZ'ku }kjk] fuEu rhu fof/k;ksa esa ls fdlh ,d 
dks viuk dj] fu/kkZfjr fd;k tk ldrk gSA  

fof/k 1   

Md = L +    x (m – c) 
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tgk¡]  

L dk vFkZ ekf/;dk oxZ dh fupyh lhek = 60 

i dk vFkZ ekf/;dk oxZ dk oxkZUrj = 20 

ƒ  dk vFkZ ekf/;dk oxZ dh vko`fÙk = 40 

m dk vFkZ Size of th item = 50 ,oa 

c dk vFkZ ekf/;dk oxZ ls rqjUr iwoZ dh lap;h vko`fÙk = 45 ls gSA vr% 

Md = 60 +   x (50 – 45) 

Md = 60 +   x 5 

Md = 60 +    x 5 

Md = 60 + 2.5 = 62.5 

igyh fof/k esa lap;h vko`fÙk;ksa dk ifjdyu] fuEurj ekuksa dh vksj ls fd;k x;k gSA ;fn] lap;h 
vko`fÙk;ksa dk ifjdyu] mPprj ekuksa dh vksj ls fd;k tk,] rks  

fof/k 2 

izkIrkad (x) fo|kfFkZ;ksa dh la[;k (ƒ) lap;h vko`fÙk cƒ 

0-20 8 100

20-40 12 92

40-60 25 80

60-80 40 55

80-100 15 15

N = ƒ = 100 

m = Size of th item 

m = Size of th item 

m = Size of th item 

vFkkZr~ 50 osa en dk eku] bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 55 esa ;g eku 
loZizFke izkIr gksxk] mlh ds vkdkj dks vFkkZr~ 60&80 dks ekf/;dk dk oxZ ekuk tk;sxkA  

Md = U -    x (m – c) Ja
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tgk¡]  

U dk vFkZ ekf/;dk oxZ dh Åijh lhek = 80 

i  dk vFkZ ekf/;dk oxZ dk oxkZUrj = 20 

ƒ  dk vFkZ ekf/;dk oxZ dh vko`fÙk = 40 

m dk vFkZ Size of th item = 50 ,oa 

c dk vFkZ ekf/;dk oxZ ls rqjUr iwoZ dh mPprj lap;h vko`fÙk = 15  ls gSA 

 Md = 80 -   x (50 – 15) 

Md = 80 -   x 35 

Md = 80 -    x 35 

Md = 80 – 17.5 

Md = 62.5 

fof/k 3  bl fof/k esa varosZ'ku ds fy;s fuEu lw= dk iz;ksx djrs gSa%& 

Md = L +   x (U – L)  vFkok Md = U -    x (U – L)   

tgk¡] L dk vFkZ ekf/;dk oxZ dh fupyh lhek = 60 

U dk vFkZ ekf/;dk oxZ dh Åijh lhek = 80 ,oa 

c dk vFkZ ekf/;dk oxZ ls rqjUr iwoZ dh lap;h vko`fÙk 45 ,oa 15 ls gSA 

Md = 60 +   x (80 – 60)  vFkok Md = 80 -  x (80 – 60) 

Md = 60 +    x (20)  vFkok Md = 80 -    x (20)  

Md = 60 +    x (20)  vFkok Md = 80 -    x (20)  

Md = 60 +   vFkok Md = 80 -   

Md = 60 + 2.5 vFkok Md = 80 – 17.5  

Md = 62.5 vFkok Md = 62.5 

vkius ns[kk fd rhuksa gh fof/k;ksa ls ekf/;dk ,d leku gh Kkr gksrh gSA 

/;ku nsus ;ksX; fo’ks"k fcUnq 

 ekf/;dk dh x.kuk djus dh fof/k esa Js.kh ds vkjksgh vFkok vojksgh Øe ls dksbZ vUrj ugha iM+rk]
ijUrq vlrr Js.kh esa lap;h vko`fÙk Kkr djus ,oa rn~uqlkj varosZ'ku ds fy;s lw= dk iz;ksx djus esa
;Fks"V lko/kkuh vko’;d gSA

 ekf/;dk dh x.kuk djus dh fof/k esa Js.kh ds leku vFkok vleku oxkZUrj ls dksbZ vUrj ugha iM+rk
ijUrq vlrr Js.kh esa varosZ'ku ds fy;s lw= esa oxkZUrj ekf/;dk oxZ dk gh iz;ksx fd;k tk;sxkA
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B.Com.-I/V/69 

 ekf/;dk dh x.kuk djus dh fof/k esa Js.kh ds viothZ Lo#i esa gksuk vko’;d gS] lekos’kh Js.kh esa 0-5
dk lek;kstu djds mls viothZ esa ifjofrZr djuk iMs+xkA mnkgj.k ds fy,%&

mnkgj.k 10 

fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

izkIrkad 1-20 21-40  41-60  61-80  81-100 

fo|kfFkZ;ksa dh la[;k  8   12   20   40    20  

gy% pwafd Js.kh lekos’kh #i esa gS] vr% mlesa igys 0-5 dk lek;kstu djds viothZ esa fuEu izdkj cnyk 
tk;sxk& 

izkIrkad (x) fo|kfFkZ;ksa dh la[;k (ƒ) izkIrkad (x) fo|kfFkZ;ksa dh la[;k (ƒ) 

1-20 8 0.5-20.5 8

21-40 12 20.5-40.5 12

41-60 20 40.5-60.5 20

61-80 40 60.5-80.5 40

81-100 20 80.5-100.5 20

ƒ = 100  ƒ = 100 

ekf/;dk dh x.kuk djus dh 'ks"k fof/k iwoZor~ jgsxhA 

 ekf/;dk dh x.kuk djus dh fof/k esa Js.kh ds ^ls de* vFkok ^ls vf/kd* #i esa gksus ij mls igys
lk/kkj.k oxZ lewgksa esa cnyuk gksrk gSA

ekf/;dk ds fo'ks"k xq.k& 

1- ekf/;dk dk ,d egÙoiw.kZ xq.k ;g gS fd fofHkUu ekuksa ds ekf/;dk ls fujis{k fopyuksa dk 
;ksxQy] U;wure gksrk gS] vFkkZr~ Ix-MdI U;wure gksrk gSA bl xq.k/keZ ds dkj.k] cgqr lh 
O;kogkfjd ifjfLFkfr;ksa esa] ekf/;dk dk iz;ksx gh mfpr gksrk gSA mnkgj.k ds fy, enksa 5] 7] 8] 9] 
21 ij fopkj dhft,A ;gk¡] ekf/;dk N+1/2 osa en dk eku] vFkkZr~ ekf/;dk 8 gSA vkb;s] fujis{k 
fopyuksa dk ifjdyu djsa] ¼1½ ekf/;dk ls] ¼2½ fdlh vU; eku tSls 7 ls] vkSj ¼3½ lekarj ek/;] 
¼vFkkZr~ 5 $ 7 $ 8 $ 9 $ 21½ @5 ¾ 10 ls 

x 
Ix-MdI  

(Md = 8) 

Ix-AI 

(A = 7) 

Ix-XI 

(X = 10) 

5 3 2 5Ja
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B.Com.-I/V/70 

7 1 0 3

8 0 1 2

9 1 2 1

21 13 14 11

 Ix-MdI = 18  Ix-AI = 19  Ix-XI = 22 

;fn vki Åij dh lkj.kh dk] /;ku ls v/;;u djsa rks vki ns[ksaxs fd U;wure ;ksx 18 gS] tks fd 
ekf/;dk ls fujis{k fopyuksa dk tksM+ gSA 

2- ;g lhekar enksa ¼vFkkZr~ pje ekuksa½ ls izHkfor ugha gksrkA ijarq fuLlansg gh enksa dh la[;k] bls 
izHkkfor djrh gSA 

3- foo`r eq[kh ¼[kqys fljs okys½ caVu ds fy, rks] ekf/;dk lokZf/kd mi;qDr ek/; gSA mnkgj.k ds 
fy,] D;ksafd vk; caVu ,d foo`r eq[kh caVu gksrk gSa] ekf/;dk vk; caVu dk Js"Brj izfrfuf/k eku 
gksxkA 

4- xq.kkRed lwpukvksa ds fy,] lEHkor% ekf/;dk gh] dsUnzh; izo`fÙk dk ,dek= mi;qDr eki gSA 
mnkgj.k ds fy,] ge ,d izR;FkhZ ls dg ldrs gSa fd og ,d fuxe izfrek ds vius ewY;kadu dks 
xfr'khy] izfrf"Br] ¼O;olk; dh nf̀"V ls½ lg;ksx nsus okyk] lQy vkSj izR;kgfjr ds :i esa egÙo 
ds vk/kkj ij Øec) djsaA eku yhft, og mUgsa] Bhd mlh izdkj Øec) djrk gS] tSlk fd Åij 
fn;k x;k gS] rks] bu ik¡p Øec) ekuksa dh ekf/;dk gksxh] ¼O;olk; dh n`f"V ls½ lg;ksx nsus 
okykA 

5- ekf/;dk dks] ,d js[kkfp= }kjk Hkh LFkkfir ¼;k fu/kkZfjr½ fd;k tk ldrk gSA 

6- ekf/;dk dk ifjdyu djuk ljy gS] vkSj bls Li"V :i ls le>k tk ldrk gSA dqN fLFkfr;ksa esa 
rks] bls fujh{k.k ek= ls izkIr dj ldrs gSaA

ekf/;dk ds xq.k vkSj ifjlhek,¡& 

vkius ekf/;dk ds vFkZ] mlds ifjdyu dh fof/k;ksa vkSj xq.k/keksZ dk v/;;u fd;k gSaA vkb;s] vc 
ekf/;dk ds xq.kksa ¼;ksX;rkvksa vkSj mldh ifjlhekvksa½ dh foospuk djsaA 

xq.k& 

1- ,d foo`req[kh caVu] tSls vk; caVu ds fy,] ekf/;dk ,d Js"Brj izfrfuf/k eku gSA 

2- D;ksafd ekf/;dk pje ekuksa }kjk foÑr ugha gksrk] tcfd ek/; muls foÑr gksrk gS] blfy, dqN 
fLFkfr;ksa esa] ek/; dh vis{kk] ekf/;dk vf/kekU; gksrk gSA 

3- xq.kkRed ?kVukvksa dk v/;;u djus ds fy,] ekf/;dk lokZf/kd mi;qDr ek/; gSA 

4- D;ksafd ekf/;dk ls fujis{k fopyuksa dk ;ksxQy U;wure gksrk gS] blfy, mu fLFkfr;ksa esa tgk¡ 
HkkSxksfyd nwjh dks U;wure djuk gks] ekf/;dk vf/kekU; gSa mnkgj.k ds fy,] eku yhft,] fd Hkkjr 
ds ik¡p fofHkUu uxjksa ls] ik¡p mPp vf/kdkfj;ksa dk ,d lEesyu gSA ox uxj] tks ekf/;dk nwjh ij 
fLFkr gks] lEesyu ds fy, vf/kd mi;qDr LFkku gksxkA Ja
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5- tc dsoy ,d ;k nks Vk;j [kjhnus gksa] rks ;g fu'p; djrs le; fd dkSu lh Nki dk Vk;j 
[kjhnk tk,] vf/kdre ekf/;dk nwjh pyus okyh Nki gh vf/kekU; gksxhA blh izdkj ,d diM+s 
/kksus dh e'khu [kjhnrs le;] ,d vf/kdrj ek/; thou okyh e'khu dh vis{kk] vf/kdrj ekf/;dk 
thou okyh e'khu vf/kekU; gksxhA 

ifjlhek,¡& 

1- ekf/;dk mPp chtxf.krh; izfriknu ds v{kE; gSa bldk vfHkizk; ;g gS fd nks ;k nks ls vf/kd 
lewgksa dh la;qDr ekf/;dk Kkr ugha dj ldrs tc rd fd mu lewgksa ds lHkh enksa dk eku Kkr 
u gksaA 

2- dHkh&dHkh bls ,d vpsru eki dgk tkrk gS] D;ksafd ;g Js.kh ds lHkh enksa ij vk/kkfjr ugha 
gksrhA 

3- lekarj ek/; dh vis{kk] ;g izfrp;u mPpkopuksa ls] vf/kd izHkkfor gksrh gSA 

4- ekf/;dk dk ifjdyu lw=] ,d izdkjls] vrosZ'ku dh ,d fof/k gS]s tks bl ekU;rk ij vk/kkfjr gS 
fd ekf/;dk oxZ ds lHkh en] ml oxZ varjky esa] ,d leku caVs gq, gSa] ijUrq ;g ekU;rk lR; 
ugha gSA 

5- ekf/;dk }kjk eu ij Mkyk x;k izHkko] ek;koh vkSj /kks[kk nsus okyk gks ldrk gS] D;ksafd bldk 
eku] dsoy ek= ek/;&xr izs{k.kksa½ }kjk fu/kkZfjr gksrk gSA mnkgj.k ds fy,] izR;sd ykVjh esa] ,d 
fVdV }kjk thrk x;k ekf/;dk buke lnSo 'kwU; gksrk gS tcfd lkjs fVdVksa dks /;ku esa j[kk 
tk,A ¼50izfr'kr½ ls vf/kd fVdVksa }kjk dksbZ Hkh buke u thrk tk,xk½ buke dk ;g ekf/;dk 
eku] ykVjh }kjk izLrqr bukeksa ds fo'ys"k.k esa dksbZ lgk;rk ugha djrk] D;ksafd izLrqr dqy bukeksa 
esa ls igyk buke gh :fp dk fo"k; gks ldrk gSA

vH;kl iz’u 1 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

87,38,52,75,63,47,15,28,80,71,69,55,24,36,38 

vH;kl iz’u 2 fuEu ykHk@gkfu ds leadksa ls ekf/;dk dh x.kuk dhft;s%& 

tuojh 10000 vizsy -2500 tqykbZ 400 vDrwcj 8000 

Qjojh 18000 ebZ -8000 vxLr 1000 uoacj 12000 

ekpZ 0 twu 100 flracj 4000 fnlacj 20000 

vH;kl iz’u 3 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

vkdkj vko`fÙk 10 172

5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12Ja
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9 176 ;ksx 800 

vH;kl iz’u 4 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy 

6 5 11 4

8 7 15 2

9 8 16 3

10 6 20 0

25 1

vH;kl iz’u 5 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0-10 10 40-50 12

20-30 20 50-60 8

20-30 30 60-70 5

30-40 15 Total 100

vH;kl iz’u 6 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk 

0-9 2 40-49 12 80-89 2

10-19 3 50-59 8 90-99 1

20-29 6 60-69 5 ;ksx 50 

30-39 8 70-79 3

vH;kl iz’u 7 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k 

75-80 5 55-60 7 35-40 7

70-75 7 50-55 12 30-35 7Ja
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B.Com.-I/V/73 

65-70 15 45-50 18 25-30 8

60-65 18 40-45 5 20-25 4

vH;kl iz’u 8 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

rkieku OC fnuksa dh la[;k -10 to 0 42 

-40 to -30 10 0 to 10 65 

-30 to -20 28 10 to 20 180 

-20 to -10 30 20 to 30 10 

vH;kl iz’u 9 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

izkIrkadksa dk izfr’kr fo|kfFkZ;ksa dh la[;k 

11-25 6

26-40 20

41-55 44

56-70 26

71-85 3

86-100 1

vH;kl iz’u 10 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

0-5 2 10-13 10 16-19 4

5-7 3 13-15 5 19-20 3

7-9 4 15-16 3 20-25 5

9-10 2

vH;kl iz’u 11 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk 

0-5 2 45-65 22
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B.Com.-I/V/74 

5-15 8 65-85 18

15-25 12 85-150 9

25-45 25 150-300 4

vH;kl iz’u 12 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

dsUnzh; vkdkj vko`fÙk dsUnzh; vkdkj vko`fÙk 

14 1 22 37

16 7 24 29

18 10 26 9

20 44 28 3

vH;kl iz’u 13 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168 

30 ls de 50 80 ls de 202 

40 ls de 78 90 ls de 238 

50 ls de 96 100 ls de 240 

vH;kl iz’u 14 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

80% ls de 100 40% ls de 32 

70% ls de 90 30% ls de 20 

60% ls de 80 20% ls de 13 

50% ls de 60 10% ls de 5 

vH;kl iz’u 15 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

mit lbs. esa [ksrksa dh la[;k 120 ls vf/kd 156 300 ls vf/kd 31 Ja
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B.Com.-I/V/75 

0 ls vf/kd 216 180 ls vf/kd 98 360 ls vf/kd 13 

60 ls vf/kd 210 240 ls vf/kd 57 420 ls vf/kd 7 

vH;kl iz’u 16 fuEu leadksa ls ekf/;dk dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

0 ls vf/kd 250 50 ls vf/kd 155 

10 ls vf/kd 225 60 ls vf/kd 125 

20 ls vf/kd 210 70 ls vf/kd 60 

30 ls vf/kd 190 80 ls vf/kd 10 

40 ls vf/kd 175 90 ls vf/kd 0 

¼3½ foHkktu eku (Divisible Values) 

mís';& 

bl bdkbZ dks i<+us ds i'pkr~ vki bl ;ksX; gks ldsaxs fd % 

 foHkktu ekuksa dks ifjHkkf"kr dj ldsa ,oa fofHkUu izdkj ds foHkktu ekuksa ds ckjs esa tku ldsaA

 fofHkUu izdkj ds vkadM+ksa ds fy,] fofHkUu izdkj ds foHkktu ekuksa dk ifjdyu dj ldsaA

 fofHkUu izdkj ds foHkktu ekuksa ds fo'ks"k xq.kksa dk o.kZu dj ldsaA

 fofHkUu izdkj ds foHkktu ekuksa dk js[kkfp=ksa }kjk fu/kkZj.k dj ldsaA

 dsUnzh; izo`fÙk ds eki ds :i esa] fofHkUu izdkj ds foHkktu ekuksa ds mi;ksxksa vkSj lhekvksa dk o.kZu dj
ldsaxsA

izLrkouk& 

tSlk fd vki tkurs gSa] tc lHkh enksa dks ifjek.k ds Øe esa j[kk tk,] rks ekf/;dk] pj dk e/; eku 
gksrh gSA bl izdkj] ekf/;dk] Js.kh dks nks leku Hkkxksa esa foHkkftr djrh gSA vr% bls ,d LFkSfrd ek/; dgrs 
gSa] okLro esa ,sls vU; LFkSfrd eki Hkh gSa tks Js.kh dks] leku Hkkxksa dh] vf/kd cM+h la[;k esa] foHkkftr djrs 
gSa] tSls pkj leku Hkkxksa] ;k 10 leku Hkkxksa esa ;k 100 leku Hkkxksa esa A ,sls ekiksa dks] O;kid :i esa] foHkktu 
eku dgrs gSaA vf/kd iz;ksx esa vkus okys] rhu foHkktu eku gSa] ¼1½ prqFkZd ¼2½ n'ked vkSj ¼3½ 'kredA buds 
vfrfjDr Hkh iaped] "kVed] lIred] v"Ved vkfn vusd foHkktu ekuksa dk iz;ksx vko’;drkuqlkj fd;k 
tkrk gSA fuLlansg ;s vdsUnzh; fLFkfr fu/kkZj.k ds eki gSA vkb;s] vc buds ckjs esa ,d&,d djds] v/;;u 
djsaA 

prqFkZd (Quartiles)& Ja
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B.Com.-I/V/76 

pj ds mu ekuksa dks] tks Js.kh ;k caVu dks] 4 leku Hkkxksa esa foHkkftr djsa] prqFkZd dgrs gSA D;ksafd 
leadksa dks 4 leku Hkkxkas esa foHkkftr djus ds fy,] rhu fcanq vko';d gSa] blfy, rhu prqFkZd gksrs gSA ftUgsa 
Q1 Q2 vkSj Q3 }kjk lwfpr djrs gSaA 

igyk prqFkZd (Q1) ftls fuEu prqFkZd Hkh dgrs gSa] pj dk og eku gSa] ftlds uhps 25 izfr'kr izs{k.k 
vkSj ftlds Åij 75 izfr'kr izs{k.k gksaA 

nwljk prqFkZd (Q2) pj dk og eku gS] tks caVu dks nks leku Hkkxksa esa ck¡V nsaA bldk vfHkizk; ;g gS 
fd blds Åij 50 izfr'kr izs{k.k vkSj uhps 50 izfr'kr izs{k.k gksrs gSaA blfy, Q2 vkSj ekf/;dk le:i gS] vr% 
bldh vyx ls x.kuk ugha dh tkrhA  

rhljk prqFkZd (Q3 ;k 3Q1) ftls Åijh prqFkZd Hkh dgrs gSa] pj dk og eku gS] ftlds uhps 75 
izfr'kr izs{k.k vkSj ftlds Åij 25 izfr'kr izs{k.k gksa] Li"V gS fd Q1 < Q2 < Q3

n'ked (Deciles)& 

pj ds mu ekuksa dks tks Js.kh ds caVu dks nl leku Hkkxksa esa ckaV nsa] n'ked dgrs gSaA izR;sd Hkkx esa 
dqy&izs{k.kksa ds 10 izfr'kr izs{k.k gksrs gSa] Li"Vr% ,sls 9 eku gksaxs] ftUgsa D1,D2,D3,…………….D9 }kjk lwfpr 
djrs gSA bUgsa dgrs gSa % igyk n'ked] nwljk n'ked bR;kfnA ik¡pok¡ n'ked (D5) ekf/;dk gh gksrk gSA 

'kred (Percentiles)& 

pj ds mu ekuksa dks tks Js.kh ds caVu dks lkS leku Hkkxksa esa ckaV nsa] 'kred dgrs gSaA izR;sd Hkkx esa 
dqy&izs{k.kksa ds 1 izfr'kr izs{k.k gksrs gSa] Li"Vr% ,sls 99 eku gksaxs] ftUgsa P1,P2,P3,…………….P99 }kjk lwfpr 
djrs gSA bUgsa dgrs gSa % igyk 'kred] nwljk 'kred --------------fuU;kuosaok 'kred bR;kfnA ipklok¡ n'ked 
(D50) ekf/;dk gh gksrk gSA 

foHkktu ekuksa dk ifjdyu& 

voxhZÑr vkadM+ksa vkSj oxhZÑr vkadM+ksa nksuksa gh ds fy,] foHkktu ekuksa dk ifjdyu fd;k tk ldrk 
gSA ijarq] fof/k;k¡ fHkUu gSaA vkb;s] oxhZÑr vkSj voxhZÑr vkadM+ksa ds fy,] foHkktu ekuksa ds ifjdyu dh 
fof/k;ksa dk i`Fkd~&i`Fkd~ v/;;u djsaA 

voxhZÑr lead & 

 vkadM+ksa dks vjksgh Øe ;k vojksgh Øe esa j[kus ds i'pkr~ foHkktu ekuksa dks (N+1)/ foHkktu eku osa 
en ds eku ds :i esa] ifjdfyr fd;k tkrk gS] tgk¡ N enksa dh dqy la[;k dks lwfpr djrk gSA fofHkUu 
foHkktu ekuksa ds lw= fuEu gSa % 

Q1 = Size of th item 

Q3 = Size of 3 th item 

D1 = Size of th item blh izdkj 

D9 = Size of 9 th item 

P1 = Size of th item blh izdkj 

P99 = Size of 99 th item 
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B.Com.-I/V/77 

mnkgj.k 11 

fuEu leadksa ls nksuksa prqFkZdksa ,oa rhljs n'ked dh x.kuk dhft;s%& 

90] 95] 100] 102] 120] 125] 154] 164] 175] 180] 200] 210 ,oa 250 

gy% dqy izs{k.kksa dh la[;k (N) 13 gS vkSj ;g Js.kh igys ls gh vkjksgh Øe esa O;ofLFkr gS] vr% lh/ks gh 
foHkktu ekuksa dh x.kuk djsaxs% 

izFke prqFkZd 

Q1 = Size of th item 

Q1 = Size of th item 

Q1 = Size of th item 

Q1 = Size of 3.5th item 

Q1 = Size of 3rd item + .5 of difference between 3rd and 4th item 

Q1 = 100 + .5 of (102-100)  

Q1 = 100 + .5 of 2 

Q1 = 100 + 1  

Q1 = 101 

blh izdkj r`rh; prqFkZd 

Q3 = Size of 3 th item 

Q3 = Size of 3 th item 

Q3 = Size of th item 

Q3 = Size of 10.5th item 

Q3 = Size of 10th item + .5 of difference between 10th and 11th item 

Q3 = 180 + .5 of (200-180)  

Q3 = 180 + .5 of 20 

Q3 = 180 + 10  

Q3 = 190 

blh izdkj r`rh; n’ked 

D3 = Size of 3 th item 

D3 = Size of 3 th item 

D3 = Size of th item 
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B.Com.-I/V/78 

D3 = Size of 4.2th item 

D3 = Size of 4th item + .2 of difference between 4th and 5th item 

D3 = 102 + .2 of (120-102)  

D3 = 102 + .2 of 18 

D3 = 102 + 3.6  

D3 = 105.6 

oxhZÑr lead & 

tSlk fd vkius igys i<+k Fkk] pjksa dks fofPNUu pjksa rFkk vfofPNUu pjksa ds :i esa oxhZÑr fd;k tk 
ldrk gSA vfofPNUu pjksa ds fy, cuk, x, vko`fÙk caVu dks vlrr caVu (Discrete Series) rFkk vfofPNUu 
pjksa ds fy, cuk, x, vko`fÙk caVu dks lrr caVu (Continuous Series) dgk tkrk gSA bu nks izdkj ds 
caVuksa ds fy, foHkktu ekuksa dk ifjdyu djus dh fof/k;k¡ fHkUu gSaA vkb,] vc bu fof/k;ksa dk v/;;u djsaA 

vlrr Jsf.k;ksa ds fy, foHkktu eku 

 vkadM+ksa dks vjksgh Øe ;k vojksgh Øe esa j[kus ds i'pkr~ vko`fÙk;ksa dks lap;h (Cumulative) fd;k 
tkrk gSA foHkktu ekuksa dks (N+1)/foHkktu eku osa en ds eku ds :i esa] ifjdfyr fd;k tkrk gS] tgk¡ N 
enksa dh dqy la[;k vFkkZr~ vko`fÙk;ksa ds ;ksx (ƒ) dks lwfpr djrk gSA lw= #i esa]  

Q1 = Size of th item 

Q3 = Size of 3 th item 

D1 = Size of th item blh izdkj 

D9 = Size of 9 th item 

P1 = Size of th item blh izdkj 

P99 = Size of 99 th item 

 bl izdkj ls Kkr eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA ftl lap;h vko`fÙk esa ;g eku loZizFke izkIr 
gksxk] mlh ds vkdkj dks foHkktu eku ekuk tk;sxkA  

lrr Jsf.k;ksa ds fy, foHkktu eku 

 lrr Js.kh ds vko`fÙk caVu dh fLFkfr esa] fofHkUu enksa ds ;FkkFkZ eku Kkr ugha gksrsA vr% fdlh en 
fo'ks"k dk eku Kkr ugha fd;k tk ldrkA ge dsoy bruk dj ldrs gSa fd pj dk og eku Kkr dj ysa] 
ftlds Åij ;k uhps ,d fuf’pr en gksa] vr% foHkktu ekuksa ds oxZ dk fu/kkZj.k djus ds fy, vkadM+ksa dks 
vjksgh Øe ;k vojksgh Øe esa j[kus ds i'pkr~ vko`fÙk;ksa dks lap;h (Cumulative) fd;k tkrk gSA foHkktu 
ekuksa ds oxZ dks N/foHkktu eku osa en ds eku ds :i esa] ifjdfyr fd;k tkrk gS] tgk¡ N enksa dh dqy 
la[;k vFkkZr~ vko`fÙk;ksa ds ;ksx (ƒ) dks lwfpr djrk gSA lw= #i esa]  
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B.Com.-I/V/79 

q1 = Size of th item 

q3 = Size of 3 th item 

d1 = Size of th item blh izdkj 

d9 = Size of 9 th item 

p1 = Size of th item blh izdkj 

p99 = Size of 99 th item  

 bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA ftl lap;h vko`fÙk esa ;g eku loZizFke izkIr gksxk] mlh ds 
vkdkj dks foHkktu ekuksa dk oxZ ekuk tk;sxkA foHkktu ekuksa dk oxZ fu/kkZfjr djus ds i'pkr~ pj dk ;FkkFkZ 
eku] ml oxZ esa varosZ'ku }kjk] mUgha rhu fof/k;ksa esa ls fdlh ,d dks viuk dj fu/kkZfjr fd;k tk ldrk gS 
tSls ekf/;dk dk djrs FksA 

mnkgj.k 12 

fuEu leadksa ls nksuksa prqFkZdksa] vkBosa n'ked ,oa vB;kuosaosa 'kred dh x.kuk dhft;s%& 

izkIrkad  1   2  3 4 5 6 7 8 9 10 

fo|kfFkZ;ksa dh la[;k  8  12 20 40 60 50 30 15 12  3 

 gy%  

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ) 

lap;h vko`fÙk  

cƒ 

1 8 8

2 12 20

3 20 40

4 40 80

5 60 140

6 50 190

7 30 220

8 15 235

9 12 247

10 3 250
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B.Com.-I/V/80 

N = ƒ = 250 

gy% 

dqy izs{k.kksa dh la[;k (N) 250 gS vkSj ;g Js.kh igys ls gh vkjksgh Øe esa O;ofLFkr gS] vr% lh/ks gh 
foHkktu ekuksa dh x.kuk djsaxs% 

izFke prqFkZd 

Q1 = Size of th item 

Q1 = Size of th item 

Q1 = Size of th item 

Q1 = Size of 62.75th item 

 bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk;ksa esa ;g eku loZizFke 80 esa izkIr gksxk] mlh 
ds vkdkj vFkkZr~ 4 dks foHkktu eku ekuk tk;sxkA  

Q1 = 4 

blh izdkj r`rh; prqFkZd 

Q3 = Size of 3 th item 

Q3 = Size of 3 th item 

Q3 = Size of th item 

Q3 = Size of 188.25th item 

 bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk;ksa esa ;g eku loZizFke 190 esa izkIr gksxk] mlh 
ds vkdkj vFkkZr~ 6 dks foHkktu eku ekuk tk;sxkA  

Q3 = 6 

blh izdkj vkBoka n’ked 

D8 = Size of 8 th item 

D8 = Size of 8 th item 

D8 = Size of th item 

D8 = Size of 200.8th item 

 bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk;ksa esa ;g eku loZizFke 220 esa izkIr gksxk] mlh 
ds vkdkj vFkkZr~ 7 dks foHkktu eku ekuk tk;sxkA  

D8 = 7 

blh izdkj vB;kuosaoka ’kred 
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B.Com.-I/V/81 

P98 = Size of 98 th item 

P98 = Size of 98 th item 

P98 = Size of th item 

P98 = Size of 245.98th item 

 bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk;ksa esa ;g eku loZizFke 247 esa izkIr gksxk] mlh 
ds vkdkj vFkkZr~ 9 dks foHkktu eku ekuk tk;sxkA  

P98 = 9 

mnkgj.k 13 

fuEu leadksa ls nksuksa prqFkZdksa] uosa n'ked ,oa iSarkyhlosaosa 'kred dh x.kuk dhft;s%& 

izkIrkad ¼ls de½  10 20 30 40 50 60 70 80 

fo|kfFkZ;ksa dh la[;k    4 16 40 76 96 112 120 125 

 gy% 

pwafd Js.kh ^ls de* #i esa gS] vr% mls igys lk/kkj.k oxkZUrjksa esa fuEu izdkj cnyk tk;sxk& 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ) 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k 

No. of students (ƒ) 

10 ls de 4 0-10 4

20 ls de 16 10-20 16-4=12

30 ls de 40 20-30 40-16=24

40 ls de 76 30-40 76-40=36

50 ls de 96 40-50 96-76=20

60 ls de 112 50-60 112-96=16

70 ls de 120 60-70 120-112=8

80 ls de 125 70-80 125-120=5

ƒ = 125 

;fn Js.kh ^ls de* #i esa gksrh gS] rks vko`fÙk;ka Lor% lap;h vko`fÙk;ksa ds #i esa gksrh gSaA tSlk fd 
mijksDr lkj.kh ls Li"V gSA vr% vc lh/ks gh foHkktu ekuksa dh x.kuk djsaxs% Ja
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B.Com.-I/V/82 

izFke prqFkZd 

q1 = Size of th item 

q1 = Size of th item 

q1 = Size of 31.25th item 

bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 40 esa ;g eku loZizFke izkIr gksxk] mlh ds 
vkdkj dks vFkkZr~ 20&30 dks izFke prqFkZd oxZ ekuk tk;sxkA vc bl oxZ dk fu/kkZj.k djus ds i'pkr~ pj dk 
;FkkFkZ eku] ml oxZ esa varosZ'ku }kjk] ekf/;dk okyh rhu fof/k;ksa esa ls fdlh ,d dks viuk dj] fu/kkZfjr 
fd;k tk ldrk gSA   

Q1 = L +    x (q1 – c) 

tgk¡]  

L dk vFkZ izFke prqFkZd oxZ dh fupyh lhek = 20 

i dk vFkZ izFke prqFkZd oxZ dk oxkZUrj = 10 

ƒ  dk vFkZ izFke prqFkZd oxZ dh vko`fÙk = 24 

q1 dk vFkZ Size of th item = 31.25 ,oa 

c dk vFkZ izFke prqFkZd oxZ ls rqjUr iwoZ dh lap;h vkof̀Ùk = 16 ls gSA vr% 

Q1 = 20 +  x (31.25 – 16) 

Q1 = 20 +   x (15.25) 

Q1 = 20 +  

Q1 = 20 + 6.35 

Q1 = 26.35 

blh izdkj r`rh; prqFkZd 

q3 = Size of 3 th item 

q3 = Size of 3 th item 

q3 = Size of th item 

q3 = Size of 93.75th item 

bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 96 esa ;g eku loZizFke izkIr gksxk] mlh ds 
vkdkj dks vFkkZr~ 40&50 dks r`rh; prqFkZd oxZ ekuk tk;sxkA vc  

Q3 = L +    x (q3 – c) 

tgk¡]  
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L dk vFkZ r`rh; prqFkZd oxZ dh fupyh lhek = 40 

i dk vFkZ r`rh; prqFkZd oxZ dk oxkZUrj = 10 

ƒ  dk vFkZ rr̀h; prqFkZd oxZ dh vko`fÙk = 20 

q3 dk vFkZ Size of th item = 93.75 ,oa 

c dk vFkZ r`rh; prqFkZd oxZ ls rqjUr iwoZ dh lap;h vko`fÙk = 76 ls gSA vr% 

Q3 = 40 +  x (93.75 – 76) 

Q3 = 40 +   x (17.75) 

Q3 = 40 + 

Q3 = 40 + 8.875 

Q3 = 48.875 = 48.88 

blh izdkj uoka n’ked 

d9 = Size of 9 th item 

d9 = Size of 9 th item 

d9 = Size of th item 

d9 = Size of 112.5th item 

bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 120 esa ;g eku loZizFke izkIr gksxk] mlh ds 
vkdkj dks vFkkZr~ 60&70 dks uoka n’ked oxZ ekuk tk;sxkA vc  

D9 = L +    x (d9 – c) 

tgk¡]  

L dk vFkZ uosa n’ked oxZ dh fupyh lhek = 60 

i dk vFkZ uosa n’ked oxZ dk oxkZUrj = 10 

ƒ  dk vFkZ uosa n’ked oxZ dh vko`fÙk = 8 

d9 dk vFkZ Size of th item = 112.5 ,oa 

c dk vFkZ uosa n’ked oxZ ls rqjUr iwoZ dh lap;h vko`fÙk = 112 ls gSA vr% 

D9 = 60 +    x (112.5 – 112) 

D9 = 60 +    x (0.5) 

D9 = 60 +    

D9 = 60 + 0.625 
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D9 = 60.625 = 60.63 

blh izdkj iSarkyhloka ’kred 

p45 = Size of 45 th item 

p45 = Size of 45 th item 

p45 = Size of th item 

p45 = Size of 56.25th item 

bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 76 esa ;g eku loZizFke izkIr gksxk] mlh ds 
vkdkj dks vFkkZr~ 30&40 dks 45oka ’kred oxZ ekuk tk;sxkA vc  

P45 = L +    x (p45 – c) 

tgk¡]  

L dk vFkZ r`rh; prqFkZd oxZ dh fupyh lhek = 30 

i dk vFkZ r`rh; prqFkZd oxZ dk oxkZUrj = 10 

ƒ  dk vFkZ rr̀h; prqFkZd oxZ dh vko`fÙk = 36 

p45 dk vFkZ Size of th item = 56.25 ,oa 

c dk vFkZ r`rh; prqFkZd oxZ ls rqjUr iwoZ dh lap;h vko`fÙk = 40 ls gSA vr% 

P45 = 30 +   x (56.25 – 40) 

P45 = 30 +    x (16.25) 

P45 = 30 +  

P45 = 30 + 4.51 

P45 = 34.51 

/;ku nsus ;ksX; fo’ks"k fcUnq 

 foHkktu ekuksa dh x.kuk djus dh fof/k esa Js.kh ds vkjksgh Øe esa gksuk Js;Ldj gksrk gSA vojksgh Øe
gksus ij lHkh foHkktu eku myV tkrs gSa vFkkZr~ izFke prqFkZd r`rh; gks tkrk gS vkSj r`rh; izFkeA lkFk
gh vlrr Js.kh esa lap;h vko`fÙk Kkr djus ,oa rn~uqlkj varosZ'ku ds fy;s lw= dk iz;ksx djus esa
;Fks"V lko/kkuh vko’;d gSA

 foHkktu ekuksa dh x.kuk djus dh fof/k esa Js.kh ds leku vFkok vleku oxkZUrj ls dksbZ vUrj ugha
iM+rk ijUrq vlrr Js.kh esa varosZ'ku ds fy;s lw= esa oxkZUrj foHkktu eku oxZ dk gh iz;ksx fd;k
tk;sxkA

 foHkktu ekuksa dh x.kuk djus dh fof/k esa Js.kh ds viothZ Lo#i esa gksuk vko’;d gS] lekos’kh Js.kh esa
0-5 dk lek;kstu djds mls viothZ esa ifjofrZr djuk iMs+xkAJa

in
 V

ish
va

 B
ha

ra
ti 

In
st

itu
te

 (D
ee

m
ed

 U
ni

ve
rs

ity
), 

La
dn

un



B.Com.-I/V/85 

 foHkktu ekuksa dh x.kuk djus dh fof/k esa Js.kh ds ^ls de* vFkok ^ls vf/kd* #i esa gksus ij mls igys
lk/kkj.k oxZ lewgksa esa cnyuk gksrk gSA

lkjka'k& 

ekf/;dk ds ln`'k] dqN vU; LFkSfrd eki Hkh gS] ftUgsa foHkktu eku dgrs gSa vkSj tks Js.kh dks vf/kd 
la[;k ds leku Hkkxksa esa foHkkftr djrs gSaA ¼1½ prqFkZd ¼2½ n'ked vkSj ¼3½ 'kredA prqFkZd] pj ds rhu ,sls 
eku gSa tks Js.kh dks pkj leku Hkkxksa esa foHkkftr dj nsaA izR;sd Hkkx esa dqy izs{k.kksa ds 25 izfr'kr izs{k.k gksrs 
gSaA n'ked] pj ds os ukS ,sls eku gSa tks Js.kh dks nl leku Hkkxksa esa foHkkftr dj nsaA izR;sd ,sls Hkkx esa] dqy 
izs{k.kksa ds 10 izfr'kr izs{k.k gksrs gSaA 'kred] pj ds os eku gSa tks Js.kh dks 100 leku Hkkxksa esa foHkkftr dj 
nsaA izR;sd ,sls Hkkx esa dqy izs{k.kksa ds 1 izfr'kr gksrs gSaA  

foHkkxr ekuksa ds ifjdyu ds fy,] ekf/;dk ds fy, fufnZ"V izfØ;k ds izk;% le:i izfØ;kvksa dk 
vuqlj.k djrs gSaA  

js[kkfp= }kjk fu/kkZj.k& 

ekf/;dk dks vkSj foHkktu ekuksa dks Hkh] js[kkfp= esa] rksj.k ¼oØ½ }kjk LFkkfir dj ldrs gSaA bl mís'; 
ds fy,] ^ls de* rksj.k dk vf/kd iz;ksx gksrk gS ;|fi bls ^ls vf/kd* rksj.k }kjk Hkh cuk;k tk ldrk gSA 
bls ^vkstkbo oØ (Ogive Curve) Hkh dgrs gSaA 

mnkgj.k 14 

fuEu leadksa ls js[kkfp= ds ek/;e ls ekf/;dk] nksuksa prqFkZdksa] rhljs n'ked ,oa chlosa 'kred dh 
x.kuk dhft;s%& 

ykHk izfr nqdku gtkj #- esa nqdkuksa dh la[;k   

100 ls de 

200 ls de 

300 ls de 

400 ls de 

500 ls de 

600 ls de 

700 ls de 

15 

35 

63 

95 

113 

125 

130 

gy% 

pwafd Js.kh ^ls de* #i esa gS] vr% mlls lh/ks gh ^ls de* rksj.k dh jpuk dj yh tk;sxhA blds fy, 
ox v{k ij ykHk rFkk oy v{k ij lap;h vko`fÙk;ksa dks iznf’kZr fd;k tk;sxkA fQj ekf/;dk ds fy;s oy v{k 
ij N/2 = 130/2 = 65 ij ,d {kSfrt js[kk [khapsaxs tgka og js[kk rksj.k dk izfrPNsn djs ogka ls ox v{k ds 
fy;s ,d yEcor~ js[kk [khapsaxs] ox v{k dk rRlaca/kh eku (307) gh ekf/;dk gksxkA ;gh izfØ;k foHkktu ekuksa 
ds fy;s Hkh yxkbZ tk;sxhA nksuksa prqFkZdksa ds fy;s Øe’k% N/4 = 130/4 = 32.5 ,oa 3N/4 = 390/4 = 97.5 
ij {kSfrt js[kk;sa [khapsaxs tgka os rksj.k dk izfrPNsn djs ogka ls ox v{k ds fy;s yEcor~ js[kk;sa [khapsaxs] ox v{k 
ds rRlaca/kh eku (187.5 o 414) gh prqFkZd gksaxsA rhljs n'ked ds fy;s 3N/10 = 390/10 = 39 ,oa chlosa Ja
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B.Com.-I/V/86 

'kred ds fy;s 20N/100 = 2600/100 = 26 ij ;gh izfØ;k viuk;h tk;sxh vkSj rRlaca/kh eku (213 o 
153) gh rhljs n'ked ,oa chlosa 'kred gksaxsA 

vH;kl iz'u 1 fuEu leadksa ls nksuksa prqFkZdksa dh x.kuk dhft;s%& 

87] 38] 52] 75] 63] 47] 15] 28] 80] 71] 69] 55] 24] 36 ,oa 38 

vH;kl iz'u 2 fuEu leadksa ls nksuksa prqFkZd] pkSFkk n’ked ,oa 96osaok 'kred Kkr dhft;s%& 

vkdkj vko`fÙk 10 172Ja
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5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12

9 176 ;ksx 800 

vH;kl iz'u 3 fuEu leadksa ls nksuksa prqFkZd] 7oka n’ked ,oa 99osaok 'kred Kkr dhft;s%& 

izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0-10 10 40-50 12

20-30 20 50-60 8

20-30 30 60-70 5

30-40 15 Total 100

vH;kl iz'u 4 fuEu leadksa ls ekf/;dk] nksuksa prqFkZd] vkBoka n’ked ,oa 46ok 'kred Kkr dhft;s rFkk ,d 
^ls de* rksj.k cukdj viuh x.kukvksa dk js[kkfp= ls feyku dhft;sA%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk 

0-9 2 40-49 12 80-89 2

10-19 3 50-59 8 90-99 1

20-29 6 60-69 5 ;ksx 50 

30-39 8 70-79 3

vH;kl iz'u 5 fuEu leadksa ls nksuksa prqFkZd] pkSFkk n’ked ,oa 28oka 'kred Kkr dhft;s%& 

etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k 

75-80 5 55-60 7 35-40 7

70-75 7 50-55 12 30-35 7

65-70 15 45-50 18 25-30 8

60-65 18 40-45 5 20-25 4

vH;kl iz'u 6 fuEu leadksa ls nksuksa prqFkZdksa dh x.kuk dhft;s%& 

Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/88 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

0-5 2 10-13 10 16-19 4

5-7 3 13-15 5 19-20 3

7-9 4 15-16 3 20-25 5

9-10 2

vH;kl iz'u 7 fuEu leadksa ls nksuksa prqFkZd] pkSFkk n’ked ,oa 96osaok 'kred Kkr dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168 

30 ls de 50 80 ls de 202 

40 ls de 78 90 ls de 238 

50 ls de 96 100 ls de 240 

vH;kl iz'u 8 fuEu leadksa ls nksuksa prqFkZd] NBk n’ked ,oa uCcsoka 'kred Kkr dhft;s%& 

mit lbs. esa [ksrksa dh la[;k 120 ls vf/kd 156 300 ls vf/kd 31 

0 ls vf/kd 216 180 ls vf/kd 98 360 ls vf/kd 13 

60 ls vf/kd 210 240 ls vf/kd 57 420 ls vf/kd 7 

¼4½ cgqyd ;k Hkwf;"Bd (Mode) 

mís';& 

bl bdkbZ dks i<+us ds i'pkr~ vki bl ;ksX; gks ldsaxs fd % 

 Hkwf;"Bd dks ifjHkkf"kr dj ldsA

 fofHkUu izdkj ds leadksa ds fy,] Hkwf;"Bd dk ifjdyu dj ldsA

 Hkwf;"Bd dks js[kkfp=ksa }kjk fu/kkZfjr dj ldsA

 Hkwf;"Bd ds mi;ksxksa vkSj ifjlhekvksa dk vfHkewY;u dj ldsA

izLrkouk& Ja
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tSlk fd vki tkurs gSa] dsUnzh; izo`fÙk ds ekiksa esa] dqN eki ,sls gSa tks leadksa ds lHkh enksa ij vk/kkfjr 
gksrs gSa] vkSj dqN vU; eki ,sls gSa] tks LFkSfrd ek/; gSaA igys vkius lekarj ek/; ds ckjs esa v/;;u fd;k gS] 
tks leadksa ds lHkh enksa ij vk/kkfjr gSA fQj vkius ekf/;dk ds ckjs esa Hkh v/;;u fd;k] tks ,d LFkSfrd ek/; 
gSA vc vki ,d vU; LFkSfrd ek/;] Hkwf;"Bd ds vFkZ] ifjdyu fof/k;ksa] vkys[kh; fu/kkZj.k] ifjlhekvksa vkSj 
mi;ksxkssa ds ckjs esa i<+saxsA 

Hkwf;"Bd fdls dgrs gSa \ 

Hkwf;"Bd Hkh dsUnzh; izo`fÙk dk ,d eki gSA Hkwf;"Bd pj dk og eku gS] tks fn, x, lead lewg esa] 
lokZf/kd ckj nksgjk;k x;k gksA vaxzsth esa] Hkwf;"Bd dk i;kZ; 'kCn gSa] ^^eksM Lo;a ftldh mRifÙk Ýkafllh Hkk"kk 
ds 'kCn ^^yk eksMs** ls gqbZ gS] ftldk vFkZ gS ^^QS'ku** vr% Hkwf;"Bd] lokZf/kd lkekU; ;k lokZf/kd yksdkpkj ds 
vuq:i eku gksrk gSA  

cgq/kk] Hkwf;"Bd pj dk og eku ekuk tkrk gS] tks lokZf/kd ckj vk,A ijarq] ;g lHkh vko`fÙk caVuksa ds 
fy, ;FkkFkZr% lR; ugha gSA oLrqr% Hkwf;"Bd pj dk og eku gS] ftlds fxnZ] vU; ensa] lokZf/kd rhozrk ds 
lkFk] ladsfUnzr gkssus dk iz;Ru djsaA ;g] ,d eku ij vkSj mlds fxnZ] vko`fÙk ladsUnz.k ds dsUnz dks izdV 
djrk gSA ;g] lekarj ek/; ds ln`'k] xq#Ro dsUnz ugha gSA ;g rks] ekf/;dk ds ln`'k] ,d LFkSfrd eki gSA 
bls izk;% izrhd 'Mo' ;k Z }kjk lwfpr fd;k tkrk gSA  

mnkgj.k ds fy,] ,d twrk cspus okys nqdkunkj dks yhft;sA mldh vfHk:fp ;g Kkr djus esa gS fd 
twrk ds os dkSu ls vkeki gSa] ftudh lkekU; :i esa lokZf/kd ekax gSA bl fLFkfr ij /;ku nhft,A lekarj 
ek/; ,d ,slk vkeki gks ldrk gS] tks fdlh O;fDr dks Hkh Bhd u cSBsA caVu esa vlerk ds dkj.k] gks ldrk 
gS fd ekf/;dk Hkh ,d izfrfuf/k vkeki u ns ldsA Hkwf;"Bd gh] ,d ,slk eki gS] tks ,d lfUudV vkeki ds 
p;u esa gekjh lgk;rk dj ldrk gS] vkSj ftlds fy, vkWMZj fn;k tk dlrk gSA 

Hkwf;"Bd dk ifjdyu& 

oxhZÑr leadksa vkSj voxhZÑr leadksa ds fy,] Hkwf;"Bd ifjdyu dh fof/k;k¡ fHkUu gSaA vkb;s] vc bu 
fof/k;ksa dk v/;;u djsaA 

voxhZÑr lead& 

voxhZÑr leadksa ds fy,] fujh{k.k ek= ls gh Hkwf;"Bd Kkr dj ldrs gSaA pj ds ml eku dks] tks 
fn;s x, leadksa esa lokZf/kd ckj mifLFkr gks] Hkwf;"Bd ekurs gSaA 

mnkgj.k ds fy,] 10 yM+dksa dh vk;q ¼o"kksZ esa½ fuEukuqlkj gS % 5] 6] 4] 10] 7] 6] 9] 2] 8] 6 ;gk¡ 
la[;k 6 rhu ckj ¼vFkkZr~ lokZf/kd ckj½ vkbZ gSA vr% Hkwf;"Bd vk;q gS] 6 o"kZA 

dqN fLFkfr;ksa esa bl izdkj Hkwf;"Bd fo|eku ugha gksrkA mnkgj.k ds fy, fuEu lead lewg dk fopkj 
dhft, % 5] 10] 15] 20] 25] 30 bl fLFkfr esa dksbZ Hkwf;"Bd ugha gS] D;ksafd dksbZ Hkh la[;k nksgjk;h ugha xbZ 
gSA 

dqN fLFkfr;ksa esa ,d ls vf/kd Hkwf;"Bd gks ldrs gSaA mnkgj.k ds fy,] ,d VkbfiLV us 10 i`"B VkbZi 
fd, vkSj izfr i`"B v'kqf);ksa dh la[;k fuEukuqlkj gS % 5] 1] 0] 1] 2] 1] 2] 3] 2] 4 bl fLFkfr esa] la[;k,¡ 2 
vkSj 1 nksuksa gh leku ckj mifLFkfr gksrh gSaA vr% bl Js.kh esa] nks Hkwf;"Bd gS % 2 vkSj 1 A blh izdkj] ,d 
caVu f=&Hkwf;"Bd ;k cgq Hkwf;"Bd Hkh gks ldrk gSA ,sls caVuksa ds fy,] dsUnzh; izo`fÙk ds eki ds :i esa 
Hkwf;"Bd dh dksbZ lkFkZdrk ugha gSA voxhZÑr leadksa ds fy,] cgqyd dk cgqr lhfer mi;ksx gSA 

oxhZÑr lead& Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un
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lrr caVu vkSj vlrr caVu ds fy, Hkwf;"Bd ifjdyu dh fof/k;k¡ fHkUu gSA vkb;s] bc bu fof/k;ksa 
dk foLrkj ls v/;;u djsaA 

vlrr Js.kh&  

vlrr caVu vFkkZr~ tc Js.kh ds O;fDrxr enksa ds eku Kkr gksa] ds fy,] Hkwf;"Bd dk fu/kkZj.k fujh{k.k 
ek= ls gh dj ldrs gSaA fujh{k.k }kjk] vki pj dk og eku Kkr dj ldrs gSa] ftlds fxnZ ensa lokZf/kd 
rhozrk ls ladsfUnzr gksaA mnkgj.k ds fy,] fuEu vko`fÙk caVu dk v/;;u dhft, % 

enksa dk eku  % 20 21 22 23 24 25 

vko`fÙk % 15 20 25 45 30 12

bl vko`fÙk caVu esa] eku 23 dh vko`fÙk lokZf/kd gSA bldk vfHkizk; gS fd bl eku ds fxnZ] enksa dk 
ladsUnz.k lokZf/kd gSA vr% Hkwf;"Bd 23 gsA bl izdkj dh izR;sd Js.kh esa] Hkwf;"Bd Kkr djuk ljy gSA ijarq] 
dfBukbZ ogk¡ vk tkrh gS tc ikl ds nks ;k nks ls vf/kd oxksZa esa] ladsUnz.k izk;% leku gks( vFkkZr~ vf/kdre 
vko`fÙk vkSj mlds iwoZorhZ vko`fÙk ;k vuqorhZ vko`fÙk esa varj de gksA ,slh fLFkfr esa cgqyd fu/kkZfjr djus ds 
fy,] lewgu vkSj fo'ys"k.k dh vko';drk gksrh gSA 

lewgu lkj.kh % lewgu lkj.kh esa N% LrEHk gksrs gSaA budh O;k[;k fuEukuqlkj gS % 

LrEHk 1 % ;g LrEHk lkjf.k;ksa dk gSA izR;sd oxZ ds lEeq[k] bl LrEHk esa] mldh vko`fÙk fy[kh gksrh 
gSA vf/kdre vko`fÙk dks vafdr dj nsrs gS ;k ,d o`Ùk }kjk ?ksj nsrs gSaA 

LrEHk 2 % bl LrEHk esa] nks&nks vko`fÙk;ksa dk lewgu djrs gSaA muds ¼vFkkZr~ lewgksa ds½ tksM+ Kkr djrs 
gSaA vf/kdre tksM+ dks vafdr dj nsrs gSa ;k ,d o`Ùk }kjk ?ksj nsrs gSaA 

LrEHk 3 % Åij ls igyh vko`fÙk dks NksM+ dj] 'ks"k vko`fÙk;ksa dk] nks&nks dk lewgu djrs gSaA vf/kdre 
tksM+ vafdr dj nsrs gSaA 

LrEHk 4 % Åij dh vksj ls] rhu&rhu vko`fÙk;ksa dk lewgu djrs gSaA muds tksM+ Kkr djrs gSaA 
vf/kdre tksM+ dks vafdr dj nsrs gSaA 

LrEHk 5 % Åij ls] igyh vko`fÙk dks NksM+ dj] 'ks"k vkof̀Ùk;ksa dk rhu&rhu dk lewgu djrs gSaA muds 
tksM+ Kkr djrs gSaA vf/kdre tksM+ dks vafdr djrs gSaA 

LrEHk 6 % Åij ls igyh nks vko`fÙk;ksa dks NksM+dj] 'ks"k vko`fÙk;ksa dk] rhu&rhu dk lewgu djrs gSaA 
muds tksM+ djrs gSaA vf/kdre tksM+ dks vafdr djrs gSaA 

fo'ys"k.k lkj.kh % lewgu lkj.kh cukus ds i'pkr~] ,d fo'ys"k.k lkj.kh cukuh gksrh gSA ;g lkj.kh nqgjs :i esa 
gksrh gS %  ¼1½ yEc :i esa ¼vFkkZr~ vuq'kh"kZd½ lewgu lkj.kh esa iz;qDr LrEHk la[;k,¡ ¼Øe la[;k,¡½ gksrh gSA ¼2½ 
{kSfrt :i esa] ¼vFkkZr~ mi'kh"kZd½ fopj ds eku ¼;k oxZ½ ysrs gSaA vc vki lewgu lkj.kh dks yhft,] ftlds 
izR;sd LrEHk esa] vf/kre vko`fÙk tksM+ dks vafdr fd;k x;k gSA vc bu 6 o`Ùkksa }kjk ?ksjh xbZ vko`fÙk;ksa dks 
ckjh&ckjh ls] muds fopj ekuksa ds lkFk yhft,A fo'ys"k.k lkj.kh esa] bu ekuksa ds uhps ¼vFkkZr~ LrEHk esa½ vkSj 
lEc) LrEHkksa dh iafDr;ksa esa] feyku nafMdk,¡ j[k nsrs gSA fo'ys"k.k lkj.kh ds izR;sd LrEHk esa] feyku nafMdkvksa 
dh dqy la[;k dks] ¼mlh LrEHk esa vkSj½ vafre iafDr esa fy[k nsrs gSaA bu la[;kvksa esa] vf/kdre dks vafdr 
djrs gSaA bl vf/kdre la[;k ds laxr pj dk eku gh] Hkwf;"Bd iznku djrk gSA 

mnkgj.k 15 Ja
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B.Com.-I/V/91 

fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

izkIrkad  1   2  3 4 5 6 7 8

fo|kfFkZ;ksa dh la[;k   8     12 20 40 60 50 30 15 

 gy%  

fujh{k.k }kjk irk py jgk gS fd lokZf/kd vko`fÙk 60 gS ftldk vkdkj 5 gS vr% Hkwf;"Bd dk eku 5 
(Z or MO = 5) gSA vkb;s lewgu vkSj fo'ys"k.k }kjk Hkwf;"Bd ds eku dh tkap djsa& 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k No. of students (ƒ) 
fo’ys"k.k 

i ii iii iv v vi

1 8 

} 20 } 40 
2 12 

} 32 }72 
3 20 

} 60 } 120 

I 1 

4 40 

} 100 } 150 

III 3 

5 60 

} 110 } 140 

IIII I 6 

6 50 

} 80 } 95 

III 3 

7 30 

} 45 

I 1 

8 15 

vkius ns[kk fd lokZf/kd feyku nafMdk,¡ 6 gSa tks vkdkj 5 ds Bhd lkeus gSaA vr% Hkwf;"Bd dk eku 5 
(Z or MO = 5) gSA 

mnkgj.k 16 

fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

izkIrkad  1  2  3 4 5 6 7 8

fo|kfFkZ;ksa dh la[;k   8  12 20 60 50 40 30 15

gy%  

fujh{k.k }kjk irk py jgk gS fd lokZf/kd vko`fÙk 60 gS ftldk vkdkj 4 gS vr% Hkwf;"Bd dk eku 4 
(Z or MO = 4) gSA vkb;s lewgu vkSj fo'ys"k.k }kjk Hkwf;"Bd ds eku dh tkap djsa& 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k No. of students (ƒ) 
fo’ys"k.k 

i ii iii iv v viJa
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B.Com.-I/V/92 

1 8 

} 20 }40 
2 12 

} 32 } 92 
3 20 

} 80 } 130 

I 1 

4 60 

} 110 } 150 

IIII 4 

5 50 

} 90 } 120 

IIII  5 

6 40 

} 70 } 85 

III 3 

7 30 

} 45 

I 1 

8 15 

vkius ns[kk fd lokZf/kd feyku nafMdk,¡ 5 gSa tks vkdkj 5 ds Bhd lkeus gSaA vr% Hkwf;"Bd dk eku 5 
(Z or MO = 5) gSA  

mijksDr mnkgj.k ls Li"V gS fd lewgu fof/k ls Kkr Hkwf;"Bd fujh{k.k }kjk Kkr Hkwf;"Bd ls fHkUu Hkh 
gks ldrk gS] ,slh fLFkfr esa lewgu fof/k ls Kkr Hkwf;"Bd gh Hkwf;"Bd ekuk tk;sxkA 

/;ku nsus ;ksX; fo’ks"k fcUnq 

;fn Hkwf;"Bd fujh{k.k }kjk izFke vFkok vfUre oxZ esa Li"V gks jgk gS rks lewgu fof/k ls Hkwf;"Bd 
Kkr ugha djuk pkfg;s D;ksafd ,slh fLFkfr esa lewgu fof/k ls Kkr Hkwf;"Bd xyr gksrk gSA okLro esa lewgu 
fof/k ls Kkr Hkwf;"Bd izFke vFkok vfUre oxZ esa vk gh ugha ldrk D;ksafd lewgu fof/k esa LrEHk 3] 5] 6 esa 
izFke oxZ dks NksM+ fn;k tkrk gSA  

lrr Js.kh& 

lrr caVu esa Hkh igys vlrr dh Hkkafr fujh{k.k vFkok lewgu fof/k ls Hkwf;"Bd oxZ dk fu/kkZj.k dj 
ysrs gSaA fQj pj dk ;FkkFkZ eku] ml oxZ esa varosZ'ku }kjk fuEu lw= dh lgk;rk ls fu/kkZfjr fd;k tk ldrk 
gS%&  

Z ;k MO = L +   x i   vFkok  Z ;k MO = U -   x i 

tgk¡]  

Z ;k MO  dk vFkZ Hkwf;"Bd] 

L dk vFkZ Hkwf;"Bd oxZ dh fupyh lhek 

U dk vFkZ Hkwf;"Bd oxZ dh Åijh lhek  

1  dk vFkZ I ƒ1 – ƒ0 I  

2  dk vFkZ I ƒ1 – ƒ2 I ,oa 

i dk vFkZ Js.kh ds oxZkUrj ls gSA Ja
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B.Com.-I/V/93 

;gk¡]  

I ƒ1 – ƒ0 I dk vFkZ Hkwf;"Bd oxZ dh vko`fÙk esa ls mlls rqjUr iwoZ dh vko`fÙk dks ?kVkdj izkIr ,slh 
la[;k ftlds $ ,oa & fpUgksa dk /;ku u j[kk tk;s] ,oa 

I ƒ1 – ƒ2 I dk vFkZ Hkwf;"Bd oxZ dh vko`fÙk esa ls mlls rqjUr ckn dh vko`fÙk dks ?kVkdj izkIr ,slh 
la[;k ftlds $ ,oa & fpUgksa dk /;ku u j[kk tk;sA 

mnkgj.k 17 

fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

izkIrkad         0-10  10-20  20-30  30-40  40-50 

fo|kfFkZ;ksa dh la[;k   8   12   20   60    50 

izkIrkad         50-60  60-70  70-80  80-90  90-100 

fo|kfFkZ;ksa dh la[;k   40   30   15   12    3 

 gy%  

fujh{k.k }kjk irk py jgk gS fd lokZf/kd vko`fÙk 60 gS ftldk vkdkj 30&40 gS vr% ;g Hkwf;"Bd 
oxZ gS] vc lewgu vkSj fo'ys"k.k }kjk bldh tkap djsa& 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k No. of students (ƒ) 
fo’ys"k.k 

i ii iii iv v vi

0-10 8

} 20 } 40 
10-20 12 

} 32 } 92 
20-30 20 

} 80 } 130 

I 1 

30-40 60 

} 110 } 150 

IIII 4 

40-50 50 

}90 } 120 

IIII  5 

50-60 40 

} 70 } 85 

III 3 

60-70 30 

} 45 }57 

I 1 

70-80 15 

} 27 } 30 
80-90 12 

} 15 
90-100 3 

Ja
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B.Com.-I/V/94 

vkius ns[kk fd lokZf/kd feyku nafMdk,¡ 5 gSa tks vkdkj 40&50 ds Bhd lkeus gSaA vr% ;gh Hkwf;"Bd 
oxZ gSA vc Hkwf;"Bd ¼Z ;k MO½ dk ;FkkFkZ eku] bl oxZ esa varosZ'ku }kjk fuEu lw= dh lgk;rk ls fu/kkZfjr 
fd;k tk ldrk gS%&  

Z ;k MO = L +   x i 

tgk¡]  

L dk vFkZ Hkwf;"Bd oxZ dh fupyh lhek ¾ 40 

1  dk vFkZ I ƒ1 – ƒ0 I vFkkZr~ Hkwf;"Bd oxZ dh vko`fÙk ¼50½ esa ls mlls rqjUr iwoZ dh vkof̀Ùk ¼60½ dks 
?kVkdj izkIr ,slh la[;k ftlds $ ,oa & fpUgksa dk /;ku u j[kk tk;s ¾ 10 

2  dk vFkZ I ƒ1 – ƒ2 I vFkkZr~ Hkwf;"Bd oxZ dh vko`fÙk ¼50½ esa ls mlls rqjUr ckn dh vkof̀Ùk ¼40½ dks 
?kVkdj izkIr ,slh la[;k ftlds $ ,oa & fpUgksa dk /;ku u j[kk tk;s ¾ 10 ,oa 

i dk vFkZ Js.kh ds oxZkUrj ls gS ¾ 10 

Z ;k MO = 40 +  x 10 

Z ;k MO = 40 +  x 10 

Z ;k MO = 40 + 5 

Z ;k MO = 45 

/;ku nsus ;ksX; fo’ks"k fcUnq 

 Hkwf;"Bd dh x.kuk djus dh fof/k esa Js.kh ds vkjksgh Øe esa gksuk Js;Ldj gksrk gSA vojksgh Øe gksus
ij varosZ'ku ds fy;s fuEu lw= dk iz;ksx djuk gksrk gS%&

Z ;k MO = U -   x i 

 Hkwf;"Bd dh x.kuk djus dh fof/k esa Js.kh ds oxkZUrj leku gksus pkfg;sA vleku oxkZUrj gksus ij
mUgsa leku oxkZUrj cukus dk iz;kl djuk pkfg;s] ;fn ,slk djus ls 4 ls Hkh de lewg cu jgs gSa rks
lkjs oxkZUrj leku u djds dsoy ƒ1, ƒ0 ,oa ƒ2 okys lewgksa dk gh oxkZUrj leku fd;k tk;sxkA
varosZ'ku ds fy;s fof/k leku jgsxhA

mnkgj.k 18 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

vk; ¼gtkj #- esa½ ifjokjksa dh la[;k 

0-5 2

5-7 3

7-9 4

9-10 2Ja
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B.Com.-I/V/95 

10-13 10

13-15 5

15-16 3

16-19 4

19-20 3

20-25 5

gy%  

fujh{k.k }kjk irk py jgk gS fd mijksDr Js.kh ds oxkZUrj vleku gSaA lokZf/kd oxkZUrj 5 dk gS vr% 
leku oxkZUrj okyh Js.kh fuEu izdkj cusxh%& 

vk; ¼gtkj #- esa½ ifjokjksa dh la[;k 

0-5 2

5-10 3+4+2=9

10-15 10+5=15

15-20 3+4+3=10

20-25 5

vkius ns[kk fd leku oxkZUrj cukus dk iz;kl djus ij 5 lewg cu jgs gSa rks vc Hkwf;"Bd dh x.kuk 
djus dh 'ks"k lkjh fof/k leku jgsxh] ftldk vki Lo;a vH;kl djsaA  

mnkgj.k 19 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk

0-5 2 45-65 22

5-15 8 65-85 18

15-25 12 85-150 9

25-45 25 150-300 4

gy%  

fujh{k.k }kjk irk py jgk gS fd mijksDr Js.kh ds oxkZUrj vleku gSaA lokZf/kd oxkZUrj 150 dk gS 
vr% leku oxkZUrj okyh Js.kh fuEu izdkj cusxh%& 

vkdkj vko`fÙkJa
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B.Com.-I/V/96 

0-150 2+8+12+25+22+18+9=96 

150-300 4

vkius ns[kk fd leku oxkZUrj cukus dk iz;kl djus ij dsoy 2 lewg cu jgs gSa vr% lkjs oxkZUrj 
leku u djds dsoy ƒ1, ƒ0 ,oa ƒ2 okys lewgksa dk gh oxkZUrj leku fd;k tk;sxkA fujh{k.k }kjk irk py jgk 
gS fd lokZf/kd vko`fÙk 25 gS ftldk vkdkj 25&45 gS vr% ;g Hkwf;"Bd oxZ gSA pwafd bldk oxkZUrj 20 gS rks 
blds rqjUr iwoZ vkSj rqjUr ckn ds vkdkjksa dk oxkZUrj Hkh ,d leku ;kfu 20 gksuk pkfg;sA vki ns[ksaxs fd 
Hkwf;"Bd ds rqjUr ckn okyk lewg 45&65 gS ftldk oxkZUrj Hkh 20 gh gS ijUrq  Hkwf;"Bd ds rqjUr igys okyk 
lewg 15&25 gS ftldk oxkZUrj 10 gh gS vkSj mlls Hkh igys okyk lewg 5&15 gS ftldk oxkZUrj Hkh 10 gh 
gS] vr% ;fn ge bu nksuksa lewgksa dks feyk nsa rks ƒ1, ƒ0 ,oa ƒ2 okys lewgksa dk oxkZUrj leku gks tk;sxkA vc 
gekjs lkeus fuEu Js.kh gksxh%& 

vkdkj vko`fÙk 

0-5 2

5-25 8+12=20 ƒ0  

25-45 25 ƒ1 

45-65 22 ƒ2 

65-85 18

85-150 9

150-300 4

Hkwf;"Bd dh x.kuk djus dh 'ks"k lkjh fof/k leku gS] ftldk vki Lo;a vH;kl djsaA 

 Hkwf;"Bd dh x.kuk djus dh fof/k esa Js.kh ds viothZ Lo#i esa gksuk vko’;d gS] lekos’kh Js.kh esa 0-5
dk lek;kstu djds mls viothZ esa ifjofrZr djuk iMs+xkA

 Hkwf;"Bd dh x.kuk djus dh fof/k esa Js.kh ds ^ls de* vFkok ^ls vf/kd* #i esa gksus ij mls igys
lk/kkj.k oxZ lewgksa esa cnyuk gksrk gSA

 Hkwf;"Bd dh x.kuk djus esa ;fn lrr Js.kh esa lewgu fof/k ds ckn Hkh ,d ls vf/kd Hkwf;"Bd oxZ vk
jgs gksa rks Hkwf;"Bd dh x.kuk lekUrj ek/; ,oa ekf/;dk ij vk/kkfjr fuEu lw= ls dh tkrh gS%&

Z ;k MO = 3 Md -2X 

mnkgj.k 20 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk 

40-49 7 80-89 13

50-59 9 90-99 10Ja
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B.Com.-I/V/97 

60-69 10 100-109 12

70-79 6 110-119 7

gy%  

fujh{k.k }kjk irk py jgk gS fd lokZf/kd vko`fÙk 13 gS ftldk vkdkj 80&89 gS vr% ;g Hkwf;"Bd 
oxZ gS] vc lewgu vkSj fo'ys"k.k }kjk bldh tkap djsa lkFk gh ;g Js.kh lekos’kh Hkh gS vr% bls 0-5 ds 
lek;kstu }kjk viothZ esa ifjofrZr Hkh dj ysa& 

vkdkj (x) 
vko`fÙk (ƒ) 

fo’ys"k.k 
i ii iii iv v vi

39.5-49.5 7 

} 16 } 26 
49.5-59.5 9 

} 19 } 25 
59.5-69.5 10 

} 16 } 29 

I 1 

69.5-79.5 6 

} 19 } 29 

II 2 

79.5-89.5 13 

} 23 } 35 

IIII  5 

89.5-99.5 10 

} 22 } 29 

IIII  5 

99.5-109.5 12 

} 19 

III 3 

109.5-119.5 7 I 1 

vkius ns[kk fd lokZf/kd feyku nafMdk,¡ 5 gSa tks vkdkj 79-5&89-5 o 89-5&99-5 ds Bhd lkeus gSaA 
vr% ;g nksuksa gh Hkwf;"Bd oxZ gSaA vc Hkwf;"Bd ¼Z ;k MO½ dh x.kuk lekUrj ek/; ,oa ekf/;dk ij vk/kkfjr 
fuEu lw= ls dh tk;sxh%& 

Z ;k MO = 3 Md - 2X 

vki x.kuk;sa djus ij ik;saxs fd lekUrj ek/; 80-14 ,oa ekf/;dk 83-84 Kkr gqbZ gSA vr% 

Z ;k MO = 3(83.84) – 2(80.14) 
Z ;k MO = 251.52 – 160.28 

Z ;k MO = 91.24 

Hkwf;"Bd ds xq.k vkSj ifjlhek,¡& 

xq.k& 

1- dqN ifjfLFkfr;ksa esa] Hkwf;"Bd ,dek= ek; gS] tSls xkjesaV~l dk Hkwf;"Bd vkeki] twrksa dk Hkwf;"Bd 
vkeki] Hkwf;"Bd etnwjh] cSad ds tekdÙkkZ [kkrksa esa Hkwf;"Bd 'ks"k tek jkf'k] bR;kfnA Ja
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B.Com.-I/V/98 

2- ;g xq.kkRed ?kVukvksa dk o.kZu djus ds fy, iz;qDr gksrk gSA mnkgj.k ds fy,] dYiuk dhft, fd 
,d fiazfVax izsl] ik¡p Nki fudkyrk gS] ftudk ewY;kadu ge bl izdkj djrs gSa % vf/kd rhoz] rhoz] 
rhoz] vLi"V vkSj rhoz( rks Hkwf;"Bd eku gksxk] rhozA 

3- miHkksDrk mRikn dh ojh;rk ds fy,] Hkwf;"Bd ojh;rk gh] ekuh tkrh gS ¼Lohdkj dh tkrh gS½A ,d 
jsLrjka dk ekfyd] ftlus ,d feBkbZ esa fo'ks"kKrk izkIr dh gS] vius lkekU; xzkgdksa dh cgqyd 
ojh;rk tkuuk pkg ldrk gSA 

4- ,d oS"kE; ;qDr caVu dh fLFkfr esa] Hkwf;"Bd vf/kdre ladsUnz.k fcanq dk ladsrd gksrk gSA 

5- cktkj vuqla/kku esa] bldk iz;ksx cM+k gh ykHkizn gSA 

6- ;fn ,d ;k ,d ls vf/kd oxZ foo`r&eq[kh gksa] rks Hkh Hkwf;"Bd dk iz;ksx dj ldrs gSaA 

ifjlhek,¡& 

1- cgq/kk] caVu ds fy,] dksbZ Hkwf;"Bd eku fo|eku gh ugha gksrkA vkSj tc ,d ls vf/kd Hkwf;"Bd gksrs 
gSa] rks ;g ,d fujFkZd eki fl) gksrk gSA 

2- ;g mPprj chtxf.krh; izfriknu ds v;ksX; gSA 

3- ;g ,d dqifjHkkf"kr eki gSA vr% fofHkUu lw=ksa ds iz;ksx ls] dqN fHkUu ifj.kke gh izkIr gksrs gSaA  

4- ;g leadksa ds] lHkh enksa ij vk/kkfjr ugha gksrkA 

5- oxZ varjkyksa ds vkeki dk] Hkwf;"Bd ds eku ij] lkFkZd :i ls izHkko iM+rk gSA 

6- ;|fi Hkwf;"Bd pj dk og eku gksrk gS] tks lokZf/kd ckj mifLFkr gksrk gSa] ijarq bldh vko`fÙk dqy 
vko`fÙk;ksa ds vf/kdka'k dks fu:fir ugha djrhA 

lkjka'k& 

Hkwf;"Bd pj dk og eku gksrk gS] ftlds fxnZ vU; ensa] lokZf/kd rhozrk ls vadsfUnzr gksus dk iz;Ru 
djrh gSa voxhZÑr leadksa vkSj oxhZÑdr leadksa] nksuksa gh ds fy,] bldk ifjdyu fd;k tk ldrk gSA ijarq] 
voxhZÑr leadksa ds fy, bldk mi;ksx lhfer gSA  

vlrr caVu ds fy,] Hkwf;"Bd pj dk og eku gksrk gS] ftlds fxnZ] ensa cM+h rhozrk ls ladsfUnzr gksaA 
;fn vf/kdre vko`fÙk ds oxZ ds lehi ds nks ;k nks ls vf/kd oxksZa esa] izk;% eku ladsfUnzr gksa] rks Hkwf;"Bd 
fu/kkZfjr djuk dfBu gksrk gSA ,slh fLFkfr;ksa esa Hkwf;"Bd oxZ fu/kkZfjr djus ds fy, lewgu vkSj fo'ys"k.k djrs 
gSaA  

lrr caVu ds fy,] Hkwf;"Bd oxZ fu/kkZfjr djus ds i'pkr~ Hkwf;"Bd dk ifjdyu] fofHkUu varosZ'ku 
lw=ksa }kjk fd;k tkrk gSA ,sls caVu ds fy, tgk¡ vko`fÙk;k¡ ,d leku nj ls o/kZeku ;k gzkleku gksa] Hkwf;"Bd 
dks] ljy fu;eksa }kjk izkIr fd;k tk ldrk gSA ;gka ;g] Hkwf;"Bd oxZ dh lhekvksa dk lekarj ek/; gksrk gS 
;k mudk ,d Hkkfjr lekarj ek/;A lekU; oS"kE; okys caVu ds fy,] Hkwf;"Bd ,d vkuqHkfod lw= Z ;k MO = 
3 Md - 2X }kjk izkIr fd;k tkrk gSA  

Hkwf;"Bd ,slh ifjfLFkfr;ksa esa] tSls twrksa dk Hkwf;"Bd vkeki] xkjesUV~l dk Hkwf;"Bd vkeki] Hkwf;"Bd 
etnwjh] bR;kfn] Kkr djus esa] cM+k gh mi;ksxh gSA xq.kkRed ?kVukvksa ds o.kZu ds fy, Hkh bldk iz;ksx fd;k 
tkrk gSa miHkksDrk mRiknksa ds fy,] miHkksDrkvksa dh Hkwf;"Bd ojh;rk dks ladsfrr djus ds fy, Hkh bldk iz;ksx 
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B.Com.-I/V/99 

gksrk gSA Hkw;f"Bd dh dqN ifjlhek,¡ Hkh gSa] tSls mPp chtxf.krh; izfriknu ds v;ksX; dqifjHkkf"kr izÑfr] 
vfLrRo u gksuk] ,d ls vf/kd Hkwf;"Bd dk fo|eku gksuk] bR;kfnA 

js[kkfp= }kjk fu/kkZj.k& 

Hkwf;"Bd dk fu/kkZj.k] ,d js[kkfp= }kjk Hkh fd;k tk ldrk gSA blds fy,] vk;r fp= dh lajpuk 
dh tkrh gSa] vkSj fQj] vf/kdre Å¡pkbZ dh vk;r vkSj mlds lehi dh nks vk;rksa dk iz;ksx fd;k tkrk gSA  

Hkwf;"Bd dks js[kkfp= esa] vko`fÙk oØ }kjk LFkkfir dj ldrs gSaA bl mís'; ds fy,] ^vk;r fp=* dk 
iz;ksx gksrk gSA bls ^fgLVksxzke* (Histogram) Hkh dgrs gSaA 

mnkgj.k 21 

fuEu leadksa ls js[kkfp= ds ek/;e ls Hkwf;"Bd Kkr dhft;s%& 

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

vko`fÙk   4 18      30     42 24    10 3 

gy%  

fujh{k.k }kjk irk py jgk gS fd lokZf/kd vko`fÙk 42 gS ftldk Hkwf;"Bd oxZ 30&40 gSA vki x.kuk;sa 
djus ij ik;saxs fd Hkwf;"Bd 34 Kkr gqvk gSA vc bls js[kkfp= dh lgk;rk ls Kkr djrs gSaA js[kkfp= 
^fgLVksxzke* (Histogram) Hkh ;gh iqf"V dj jgk gSA  

vr% 

Z ;k MO = 34 

Ja
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B.Com.-I/V/100 

vH;kl iz'u 1 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

vkdkj vko`fÙk 10 172

5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12

9 176 ;ksx 800

vH;kl iz'u 2 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy 

6 5 11 4

8 7 15 2

9 8 16 3

10 6 20 0

25 1

vH;kl iz'u 3 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0-10 10 40-50 12

20-30 20 50-60 8

20-30 30 60-70 5

30-40 15 Total 100

vH;kl iz'u 4 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk 

0-9 2 40-49 12 80-89 2Ja
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B.Com.-I/V/101 
 

10-19 3 50-59 8 90-99 1 

20-29 6 60-69 5 ;ksx 50 

30-39 8 70-79 3   

vH;kl iz'u 5 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k 

75-80 5 55-60 7 35-40 7 

70-75 7 50-55 12 30-35 7 

65-70 15 45-50 18 25-30 8 

60-65 18 40-45 5 20-25 4 

vH;kl iz'u 6 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

izkIrkadksa dk izfr’kr fo|kfFkZ;ksa dh la[;k 

11-25 6 

26-40 20 

41-55 44 

56-70 26 

71-85 3 

86-100 1 

vH;kl iz'u 7 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

dsUnzh; vkdkj vko`fÙk dsUnzh; vkdkj vko`fÙk 

14 1 22 37 

16 7 24 29 

18 10 26 9 

20 44 28 3 

vH;kl iz'u 8 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& Ja
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B.Com.-I/V/102 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168 

30 ls de 50 80 ls de 202 

40 ls de 78 90 ls de 238 

50 ls de 96 100 ls de 240 

vH;kl iz'u 9 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

80% ls de 100 40% ls de 32 

70% ls de 90 30% ls de 20 

60% ls de 80 20% ls de 13 

50% ls de 60 10% ls de 5 

vH;kl iz'u 10 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

mit lbs. esa [ksrksa dh la[;k 120 ls vf/kd 156 300 ls vf/kd 31 

0 ls vf/kd 216 180 ls vf/kd 98 360 ls vf/kd 13 

60 ls vf/kd 210 240 ls vf/kd 57 420 ls vf/kd 7 

vH;kl iz'u 11 fuEu leadksa ls Hkwf;"Bd dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

0 ls vf/kd 250 50 ls vf/kd 155 

10 ls vf/kd 225 60 ls vf/kd 125 

20 ls vf/kd 210 70 ls vf/kd 60 

30 ls vf/kd 190 80 ls vf/kd 10 

40 ls vf/kd 175 90 ls vf/kd 0 

¼5½ xq.kksÙkj ,oa gjkRed ek/; (Geometric & Harmonic Mean) Ja
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B.Com.-I/V/103 

mís';& 

bl bdkbZ dks i<+us ds i'pkr~ vki bl ;ksX; gks ldsaxs fd % 

 xq.kksÙkj ek/; vkSj gjkRed ek/; dks ifjHkkf"kr dj lds vkSj mudk ifjdyu dj ldsaA

 xq.kksÙkj ek/; vkSj gjkRed ek/; dh fo'ks"krkvksa dk o.kZu dj ldsA

 xq.kksÙkj ek/; vkSj gjkRed ek/; ds mi;ksxksa vkSj ifjlhekvksa dh O;k[;k dj ldsA

 nh xbZ fdlh ifjfLFkfr ds fy,] mi;qDr ek/; dk p;u dj ldsaA

izLrkouk& 

tSlk fd vki tkurs gSa ek/; fuEu izdkj ds gksrs gSa] xf.krh; ek/;] LFkSfrd ek/; vkSj fo'ks"k ek/;A 
vki igys gh] lekarj ek/; dk v/;;u dj pqds gSa] tks fd ,d xf.krh; ek/; gS] vkSj ekf/;dk rFkk Hkwf;"Bd 
dk] tks LFkSfrd ek/;ksa ds oxZ ds gSaA vc vki nks vU; xf.krh; ek/;ksa] vFkkZr~ xq.kksÙkj ek/; vkSj gjkRed ek/; 
ds ckjs esa i<+saxsA nh xbZ ifjfLFkfr ds fy,] ,d ,sls ek/; dk p;u djuk Hkh lh[ksaxs tks lokZf/kd mi;qDr gksA 

xq.kksÙkj ek/; 

mu ifjfLFkfr;ksa esa] tgk¡ gesa ,slh jkf'k;ksa ls O;ogkj djuk iM+s tks ,d dky vof/k esa ifjorZu'khy gksa] 
gekjh vfHk:fp ;g Kkr djus esa gks ldrh gS] fd ml jkf'k dh ek/; ifjorZu nj D;k gS\ ,slh ifjfLFkfr;ksa esa 
ljy lekarj ek/; mi;qDr ugha gksrk vkSj gesa xq.kksÙkj ek/; dh lgk;rk ysuh iM+rh gSA 

ifjdyu& 

vU; ek/;ksa dh Hkkafr] xq.kksÙkj ek/; dh izfØ;k Hkh] voxhZÑr leadksa vkSj oxhZÑr leadks ds fHkUu gksrhs 
gSa vkb;s] bu fof/k;ksa dk v/;;u djsaA 

voxhZÑr lead& 

;fn lead Js.kh esa dsoy nks ensa gksa] rks mu nks enksa ds xq.kuQy dk oxZewy gh] mudk xq.kksÙkj ek/; 
gksrk gSA ;fn rhu en gksa rks bu rhu enksa ds xq.kuQy dk ?kuewy] mudk xq.kksÙkj ek/; gksrk gsA blh izdkj 
;fn Js.kh esa] n en gks rks bu n enksa ds xq.kuQy dk n ok¡ ewy] mudk xq.kksÙkj ek/; gksrk gSA izrhdksa esa]  

GM =  ;k  ;k  ;k 

mnkgj.k ds fy, eku yhft, rhu la[;k,¡ 4] 8 vkSj 16 gSa rks bu rhu la[;kvksa dk xq.kksÙkj ek/; gksxk 
% 

GM =  

GM =  

GM =  

GM =  8 

tc enksa dh la[;k rhu ;k rhu ls vf/kd gks] rks mudk xq.kuQy Kkr djuk vkSj mldk ewy 
fudkyuk dfBu gks tkrk gSA blfy,] y?kqx.kdksa ds iz;ksx ls] ifjdyu x.kukvksa dks ljy dj ldrs gSaA 
izfØ;k fuEukuqlkj gS % 
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B.Com.-I/V/104 

1- pj ds fofHkUu ekuksa ds y?kqx.kd Kkr dhft, vkSj mudk ;ksxQy yhft,A ( Log x) 

2- bl ;ksxQy dks] enksa dh la[;k] N }kjk Hkkftr dhft,] vkSj bl izdkj izkIr eku dk izfry?kqx.kd 
Kkr dhft,A ;g gh] nh xbZ la[;kvksa dks xq.kksÙkj ek/; iznku djrk gSA 

GM = Antilog 

mnkgj.k 22 

20] 65] 83 ,oa 135 dk xq.kksÙkj ek/; Kkr dhft;s%& 

gy%  

x Log x

20 1.3010

65 1.8129

83 1.9191

135 2.1303

N = 4  Log x = 7.1633 

GM = Antilog 

GM = Antilog 

GM = Antilog 1.7908 

GM = 61.77 

mnkgj.k 23 

fdlh oLrq dh dher igys o"kZ esa 32 izfr’kr] nwljs o"kZ esa 40 izfr’kr o rhljs o"kZ esa 50 izfr’kr c<+ 
x;hA vkSlr o`f) nj Kkr djsaA 

gy%  

pwafd ;gka jkf’k;ka le; ds lkFk ifjorZuh; gSa] vr% lekUrj ek/; ds LFkku ij xq.kksÙkj ek/; Kkr 
djuk Js;Ldj gksxkA izkjafHkd dher 100 ekurs gq, okLrfod dhersa Øe’k% 132] 140] 150 gksaxhA 

Price (x) Log x 

132 2.1206

140 2.1461

150 2.1761

N = 3  Log x = 6.4428 

GM = Antilog Ja
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B.Com.-I/V/105 

GM = Antilog 

GM = Antilog 2.1476 

GM = 140.5 

vr% vkSlr o`f) nj 140-5 & izkjafHkd dher 100 ¾ 40-5 izfr’kr gSA 

oxhZÑr lead &

voxhZÑr leadksa ds xq.kksÙkj ek/; dk ifjdyu] dSls djrs gSa] ;g vkius tku fy;k gSA vc gesa 
oxhZÑr leadksa ds fy,] izfØ;k dh foospuk djuh pkfg,A tSlk fd vki tkurs gSa] oxhZÑr lead ,d vlrr 
Js.kh ;k lrr Js.kh ds :i esa gks ldrs gSaA bu nks izdkj dh Jsf.k;ksa ds fy,] gesa fHkUu izfØ;k,¡ viukuh 
gksxhA 

vlrr Js.kh& 

;fn lead oxhZÑr gksa] vFkkZr~ ,d vko`fÙk caVu ds :i gksa] rks xq.kksÙkj ek/; dk ifjdyu fuEukuqlkj 
djrs gSa& 

1- pj ds fofHkUu ekuksa ds y?kqx.kd Kkr dhft, (Log x) 

2- bu y?kqx.kdksa esa vko`fÙk;ksa dh xq.kk djds mudk ;ksxQy yhft,A ( Log x . ƒ)  

3- bl ;ksxQy dks] enksa dh la[;k] N vFkkZr~ ƒ }kjk Hkkftr dhft,] vkSj bl izdkj izkIr eku dk 
izfry?kqx.kd Kkr dhft,A ;g gh] nh xbZ Js.kh dks xq.kksÙkj ek/; iznku djrk gSA 

GM = Antilog 

mnkgj.k 24 

fuEu leadksa ls xq.kksÙkj ek/; Kkr dhft;s%& 

vkdkj  10 11 12 13 14 15 

vko`fÙk 2  3  5  4  3  1 

gy%  

vkdkj (x) vko`fÙk (ƒ) Log x Log x . ƒ 

10 2 1.0000 2.0000

11 3 1.0414 3.1242

12 5 1.0792 5.3960

13 4 1.1139 4.4556

14 3 1.1461 3.4383

15 1 1.1761 1.1761

 ƒ = 18  Log x . ƒ = 19.5902 Ja
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B.Com.-I/V/106 

GM = Antilog 

GM = Antilog 

GM = Antilog 1.0883 

GM = 12.26 

lrr Js.kh& 

;fn lead lrr oxhZÑr gksa] vFkkZr~ ,d vko`fÙk caVu ds :i gksa] rks xq.kksÙkj ek/; dk ifjdyu 
fuEukuqlkj djrs gSa& 

1- izR;sd oxZ dk ek/; ewY; Kkr djrs gSaA (Mid-value = m) 

2- bu ek/; ewY;ksa ds y?kqx.kd Kkr dhft, (Log m) 

3- bu y?kqx.kdksa esa vko`fÙk;ksa dh xq.kk djds mudk ;ksxQy yhft,A ( Log m . ƒ)  

4- bl ;ksxQy dks] enksa dh la[;k] N vFkkZr~ ƒ }kjk Hkkftr dhft,] vkSj bl izdkj izkIr eku dk 
izfry?kqx.kd Kkr dhft,A ;g gh] nh xbZ Js.kh dks xq.kksÙkj ek/; iznku djrk gSA 

GM = Antilog 

mnkgj.k 25 

fuEu leadksa ls xq.kksÙkj ek/; Kkr dhft;s%& 

izkIrkad Nk=ksa dh la[;k 

70 ls vf/kd 7 

60 ls vf/kd 18 

50 ls vf/kd 40 

40 ls vf/kd 40 

30 ls vf/kd 63 

20 ls vf/kd 70 

gy%  

izkIrkad (x) 
Nk=ksa dh 
la[;k (ƒ) 

izkIrkad (x) 
Nk=ksa dh 
la[;k (ƒ) 

ek/; ewY; 
(m) 

Log m Log m.ƒ 

70 ls vf/kd 7 70-80 7 75 1.8751 13.1257

60 ls vf/kd 18 60-70 11 65 1.8129 19.9419Ja
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B.Com.-I/V/107 

50 ls vf/kd 40 50-60 22 55 1.7404 32.2888

40 ls vf/kd 40 40-50 0 45 1.6532 0

30 ls vf/kd 63 30-40 23 35 1.5441 35.5143

20 ls vf/kd 70 20-30 7 25 1.3979 9.7853

 ƒ = 70 
 Log m.ƒ 
= 116.6560

GM = Antilog 

GM = Antilog 

GM = Antilog 1.6665 

GM = 46.39 

Hkkfjr xq.kksÙkj ek/;& 

Hkkfjr xq.kksÙkj ek/; dk ifjdyu fuEukuqlkj djrs gSa& 

1- izR;sd ewY; ds y?kqx.kd Kkr dhft, (Log x) 

2- bu y?kqx.kdksa esa Hkkjksa dh xq.kk djds mudk ;ksxQy yhft,A ( Log x . w)  

3- bl ;ksxQy dks] Hkkjksa ds ;ksx vFkkZr~ w }kjk Hkkftr dhft,] vkSj bl izdkj izkIr eku dk 
izfry?kqx.kd Kkr dhft,A ;g gh] nh xbZ Js.kh dk Hkkfjr xq.kksÙkj ek/; gksrk gSA 

GM = Antilog 

mnkgj.k 26 

fuEu leadksa ls Hkkfjr xq.kksÙkj ek/; }kjk lwpdkad Kkr dhft;s%& 

en  Hkkstu  diM+k  edku  f’k{kk  fofo/k 

lwpdkad 352  220  230  160  190 

Hkkj   48   10   8   12   15 

gy%  

en Lwkpdkad (x) Hkkj (w) Log x Log x.w 

Hkkstu 352 48 2.5465 122.2320

diM+k 220 10 2.3424 23.4240

edku 230 8 2.3617 18.8936

f’k{kk 160 12 2.2041 26.4492Ja
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B.Com.-I/V/108 

fofo/k 190 15 2.2788 34.1820

 w = 93 
 Log x.w = 

225.1808 

GM = Antilog 

GM = Antilog 

GM = Antilog 2.4213 

GM = 263.8 

vr% Hkkfjr vkSlr lwpdkad 263-8 gSA 

gjkRed ek/;& 

tSlk fd vki tkurs gS lead izk;% fofHkUu :iksa esa gksrs gSaA fn, x, leadksa ds fy,] dsUnzh; izo`fÙk ds 
ekiksa ds iz;ksx dh mi;qDrrk dk fu.kZ;] cgqr vf/kd bl ckr ij fuHkZj gS fd lead fdl izdkj ls fn, x, 
gSA mnkgj.k ds fy,] ;fn dqy le; fu;r gks vkSj xfr izfr le; bdkbZ nh xbZ gks] rks vkSlr xfr Kkr 
djus ds fy,] gjkRed ek/;] ,d vf/kd mi;qDr eki gSa eku yhft,] lead izfr ?k.Vs mRikfnr oLrqvksa ds :i 
esa fn, gSa vkSj gekjh vfHk:fp] vkSlr le; izfr bdkbZ Kkr djus esa gSa] rks gjkRed ek/; gh mfpr gksxkA 

ifjdyu& 

gjkRed ek/; ifjdyu dh fof/k;k¡] voxhZÑr leadks vkSj oxhZÑr leadksa ds fy, fHkUu gSA vkb;s] bu 
fof/k;ksa dk i`Fkd~&i`Fkd~ v/;;u djsaA 

voxhZÑr lead& 

;fn lead Js.kh esa dsoy nks ensa gksa] rks mu nks enksa ds O;qRØe ds vkSlr dk O;qRØe gh] mudk 
gjkRed ek/; gksrk gSA blh izdkj Js.kh esa] n enksa ds O;qRØe ds vkSlr dk O;qRØe gh] mudk gjkRed ek/;
gksrk gSA izrhdksa esa]  

HM = Reciprocal   ;k HM = 

mnkgj.k ds fy, eku yhft, rhu la[;k,¡ 4] 8 vkSj 16 gSa rks bu rhu la[;kvksa dk gjkRed ek/; 
gksxk % 

HM = Reciprocal

HM = Reciprocal

HM = Reciprocal

HM = ReciprocalJa
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B.Com.-I/V/109 

HM = Reciprocal 0.1458  = 6.8587 

bl izdkj gjkRed ek/; ,d ,slk ek/; gS tks enksa ds O;qRØe ij vk/kkfjr gSA blds ifjdyu o 
x.kukvksa dh ljy izfØ;k fuEukuqlkj gS %

1- pj ds fofHkUu ekuksa ds O;qRØe Kkr dhft, vkSj mudk ;ksxQy yhft,A ( Reci. x) 

2- bl ;ksxQy dks] enksa dh la[;k] N }kjk Hkkftr dhft,] vkSj bl izdkj izkIr eku dk O;qRØe Kkr 
dhft,A ;g gh] nh xbZ la[;kvksa dks gjkRed ek/; iznku djrk gSA 

HM = Reci. 

mnkgj.k 27 

20] 65] 83 ,oa 135 dk gjkRed ek/; Kkr dhft;s%& 

gy%  

x Reci. x

20 0.05000

65 0.01538

83 0.01205

135 0.00701

N = 4  Reci. x = 0.08444 

HM = Reci. 

HM = Reci. 

HM = Reci. 0.0211 

HM =  = 47.37 

mnkgj.k 28 

,d O;fDr fdUgh nks 'kgjksa ds chp dkj ls ;k=k djrk gSA tkrs le; mldh xfr 80 fd-eh- izfr ?kaVk 
,oa okilh esa 100 fd-eh- izfr ?kaVk jghA vkSlr xfr Kkr djsaA 

gy%  

pwafd ;gka xfr le; ds lkFk ifjorZuh; gSa] vr% lekUrj ek/; ds LFkku ij gjkRed ek/; Kkr djuk 
Js;Ldj gksxkA  

xfr (x) Reci. x 

80 1 / 80 = 0.0125 

100 1 / 100 = 0.0100 Ja
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B.Com.-I/V/110 

N = 2  Reci. x = 0.0225 

HM = Reci. 

HM = Reci. 

HM = Reci. 0.01125 

HM = 

HM = 88.89 

vr% dkj dh vkSlr xfr 88-89 fd-eh- izfr ?kaVk gSA 

oxhZÑr lead & 

voxhZÑr leadksa ds gjkRed ek/; dk ifjdyu vkius tku fy;k gSA vc oxhZÑr leadksa ds fy,] tks 
,d vlrr Js.kh ;k lrr Js.kh ds :i esa gks ldrs gSa] ds fy, gesa fHkUu izfØ;k,¡ viukuh gksxhA 

vlrr Js.kh& 

;fn lead oxhZÑr gksa] vFkkZr~ ,d vko`fÙk caVu ds :i gksa] rks gjkRed ek/; dk ifjdyu fuEukuqlkj 
djrs gSa& 

1- pj ds fofHkUu ekuksa ds O;qRØe Kkr dhft, (Reci. x) 

2- bu O;qRØeksa esa vko`fÙk;ksa dh xq.kk djds mudk ;ksxQy yhft,A  

( Reci. x . ƒ)  

3- bl ;ksxQy dks] enksa dh la[;k] N vFkkZr~ ƒ }kjk Hkkftr dhft,] vkSj bl izdkj izkIr eku dk 
O;qRØe Kkr dhft,A ;g gh] nh xbZ Js.kh dk gjkRed ek/; gksrk gSA 

HM = Reci. 

mnkgj.k 29 

fuEu leadksa ls gjkRed ek/; Kkr dhft;s%& 

vkdkj  20 25 30 40 50 

vko`fÙk 10 15  25  30 20 

gy%  

vkdkj (x) vko`fÙk (ƒ) Reci. x Reci. x . ƒ 

20 10 0.05000 0.50000

25 15 0.04000 0.60000

30 25 0.03333 0.83325Ja
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40 30 0.02500 0.75000

50 20 0.02000 0.40000

 ƒ = 100 
 Reci. x . ƒ = 

3.08325 

HM = Reci. 

HM = Reci. 

HM = Reci. 0.0308325 

HM = 32.43 

lrr Js.kh& 

;fn lead lrr oxhZÑr gksa] vFkkZr~ ,d vko`fÙk caVu ds :i gksa] rks gjkRed ek/; dk ifjdyu 
fuEukuqlkj djrs gSa& 

1- izR;sd oxZ dk ek/; ewY; Kkr djrs gSaA (Mid-value = m) 

2- bu ek/; ewY;ksa ds O;qRØe Kkr dhft, (Reci. m) 

3- bu O;qRØeksa esa vko`fÙk;ksa dh xq.kk djds mudk ;ksxQy yhft,A 

( Reci. m . ƒ)  

4- bl ;ksxQy dks] enksa dh la[;k] N vFkkZr~ ƒ }kjk Hkkftr dhft,] vkSj bl izdkj izkIr eku dk 
O;qRØe Kkr dhft,A ;g gh] nh xbZ Js.kh dks gjkRed ek/; iznku djrk gSA 

HM = Reci. 

mnkgj.k 30 

fuEu leadksa ls gjkRed ek/; Kkr dhft;s%& 

etnwjh etnwjksa dh la[;k 

0-50 10

50-100 15

100-150 17

150-200 8

gy%  Ja
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etnwjh (x) 
etnwjksa dh la[;k 

(ƒ) 
ek/; ewY; (m) Reci. m Reci. m.ƒ 

0-50 10 25 0.04000 0.4000

50-100 15 75 0.01333 0.1995

100-150 17 125 0.00800 0.1360

150-200 8 175 0.00567 0.0456

 ƒ = 50 
 Reci. m.ƒ = 

0.7811 

HM = Reci. 

HM = Reci. 

HM = Reci. 0.0156 

HM = 64.10 

Hkkfjr gjkRed ek/;& 

Hkkfjr gjkRed ek/; dk ifjdyu fuEukuqlkj djrs gSa& 

1- izR;sd ewY; ds O;qRØe Kkr dhft, (Reci. x) 

2- bu O;qRØeksa esa Hkkjksa dh xq.kk djds mudk ;ksxQy yhft,A ( Reci. x . w)  

3- bl ;ksxQy dks] Hkkjksa ds ;ksx vFkkZr~ w }kjk Hkkftr dhft,] vkSj bl izdkj izkIr eku dk O;qRØe 
Kkr dhft,A ;g gh] nh xbZ Js.kh dk Hkkfjr gjkRed ek/; gksrk gSA 

HM = Reci. 

mnkgj.k 31 

,d O;fDr 200 fd-eh- dkj ls 80 fd-eh- izfr ?kaVk dh xfr ls ;k=k djrk gSA vxys 800 fd-eh- 
jsyxkM+h ls 50 fd-eh- izfr ?kaVk dh xfr ls ,oa vxys 2000 fd-eh- gokbZtgkt ls 200 fd-eh- izfr ?kaVk dh 
xfr ls ;k=k djrk gSA mldh vkSlr xfr Kkr djsaA 

gy%  

lk/ku xfr (x) Hkkj (w) Reci. x Reci. x.w 

dkj 80 200 0.0125 2.5

jsyxkM+h 50 800 0.02 16.0Ja
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gokbZtgkt 200 2000 0.005 10.0

 w = 3000 
 Log x.w = 

28.5 

HM = Reci. 

HM = Reci. 

HM = Reci. 0.0095 

HM = 105.26 

vr% ;k=k dh vkSlr xfr 105-26 fd-eh- izfr ?kaVk gSA 

,d mi;qDr ek/; dk p;u& 

bl bdkbZ esa geus fofHkUu izdkj ds ek/;ksa] vFkkZr~ lekarj ek/;] Hkwf;"Bd ekf/;dk] xq.kksÙkj ek/;] 
bR;kfn dk v/;;u fd;k gSA geus] bu ek/;ksa esa ls izR;sd ds xq.kksa] nks"kksa vkSj fof'k"V mi;ksxksa dk i`Fkd~&i`Fkd~ 
v/;;u fd;k gSa vc gesa ;g Kkr gksuk pkfg, fd ,d fn, x, iz;kstu ds fy,] ,d mi;qDr ek/; dk pquko 
dSls djsaA dsUnzh; izof̀Ùk ds ,d Js"B eki ds vko';d xq.kksa ds n`f"Vdks.k ls tk¡p djsa rks lekarj ek/; gh 
loksZÙke ek/; izrhr gksrk gSa] D;ksafd blesa ;s xq.k lokZf/kd la[;k esa gSA ijarq ,d nh xbZ ifjfLFkfr ds fy, 
mi;qDr ek/; dk pquko djuk] ,d leL;k izLrqr dj nsrk gSA ;fn fu.kZ; mi;qDr ugha gS] rks ifj.kke vf/kd 
fo'oluh; ugha gksaxsA ,d vuqi;qDr ek/; dk iz;ksx djus ij] tks rqyukRed n`'; mHkj dj vkrk gS] og 
;FkkFkZ ls dgha nwj gksxkA blfy,] ,d ek/; dk pquko djrs le;] vkidks fuEu igyqvksa dks /;ku esa j[kuk 
pkfg, % 

1- iz;kstu % fdlh ek/; dk pquko ml iz;kstu ds vuqdwy gksuk pkfg,] ftldh iwfrZ ds fy,] ml 
ek/; dks vfHkdfYir fd;k x;k gSA ;fn iz;kstu] Js.kh ds lHkh  enksa dks leku egRo nsuk gks] rks 
lekarj ek/; ,d mfpr ek/; gksxkA ;fn iz;kstu] lkekU;re ;k lokZf/kd izpfyr en Kkr djus 
dk gks rks Hkwf;"Bd ,d mi;qDr ek/; gksxkA ;fn iz;kstu] ,d fufnZ"V lkis{k fLFkfr ds en dks 
LFkkfir djuk gks] rks ekf/;dk bl iz;kstu dks iwjk dj ldsxhA tc cM+s enksa dh vis{kk] NksVs enksa 
dks vf/kd egRo nsuk rks xq.kksÙkj ek/; dk pquko djuk gksxkA ;fn NksVs ekuksa dks] i;kZZIr :i esa 
vf/kd egRo nsuk gks] rks gjkRed ek/; dk iz;ksx djuk pkfg,A 

2- lead dqyd dh izÑfr vkSj :i % ;fn caVu oS"kE; ;qDr gksa] rks cgqyd ;k ekf/;dk vf/kekU; 
gksxkA foo`r eq[kh caVu ds fy, Hkh] Hkwf;"Bd ;k ekf/;dk vf/kd mi;qDr gksxhA J :i ds ;k
O;qRØe J :i ds caVu esa] vFkkZr~ ,sls caVu esa tks lefefr ls cgqr vf/kd fopyfr gks] ekf/;dk gh]
lokZf/kd egRoiw.kZ ek/; gSA blds nks mnkgj.k gSa] ewY; caVu vkSj vk; caVuA ;fn lead lerk ls 
QSys gks] vkSj muesa cgqr vf/kd fopj.k u gks] rks lekarj ek,;] ,d mi;qDr ek/; gksxkA bldk 
,d mnkgj.k gS] vkSlr mRiknu ykxrA tc vuqikrksa ;k izfr'krrkvksa dh vkSlr fudkyuh gks rks 
xq.kksÙkj ek/; gh lokZf/kd mi;qDr eki gSA ,sls lead dqyd ds fy, ftlesa] ,d pj ds ekuks dh 
rqyuk] ,d vU; pj ls dh tk,] ftldk eku fu;r gks] rks gjkRed ek/; lokZf/kd mi;qDr ek/; 
gSA blds mnkgj.k gS % ifjorhZ xfr tc nwjh fu;r gks] vkSj ifjorhZ nj ¼vFkkZr~ jkf'k izfr :-½ tc 
dqy jkf'k fu;r gks] bR;kfnA Ja
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3- chtxf.krh; izfriknu ds fy, vko';drk % ;fn ,d ek/; ij] vkxs chtxf.krh; izfriknu vHkh"V 
gks] rks lekarj ek/; dks gh loksZÙke ekurs gSa] D;ksafd bldk cgqr vf/kd iz;ksx gksrk gSA 

4- xq.kkRed ?kVuk,¡ % ,sls y{k.kksa ds fy,] tks xq.kkRed izÑfr ds gksa] tSls bZekunkjh] lkSan;Z] izKk] 
bR;kfn] ekf/;dk gh ,d mi;qDr ek/; izrhr gksrh gSA 

5- fo'ks"k iz;kstu % dky Js.kh ds fo'ys"k.k esa miufr dk ifjdyu djus ds fy,] py ek/; lokZf/kd 
mi;qDr ek/; gksxkA 

;|fi mijksDr fopkj] ,d mi;qDr ek/; dk pquko djus esa] ,d ln'kZd fu;e dh Hkwfedk fuHkkrs gSa] 
fQj Hkh cgqr lh ifjfLFkfr;ksa esa] ;g fu.kZ; LosPN gksrk gsA ;fn ifjdYiuk dks fl) djus ds fy, ek/; ds 
mPprj eku dh vko';drk gks] rks ge ,sls ek/; dk pquko djus ds fy, izyksfHkr gksrs gSa] tks mPprj eku 
iznku djsaA D;ksafd ge] dsUnzh; izo`fÙk ds eki dk pquko viuh :fp ds vuqlkj dj ldrs gSa] blfy, ,sls ek/; 
ds pquko dh laHkkouk gS] tks ogh ifj.kke iznku djsa] tks gesa vHkh"V gksaA ijarq] tc ek/; dk iz;ksx] vlrdZrk 
vkSj v{kerk ls fd;k tk,] rks blesa iz;ksDrk dk gh nks"k gksrk gS] midj.k dk ugha 

lkjka'k& 

dsUnzh; izo`fÙk ds dqN vU; eki Hkh gS] tSls] xq.kksÙkj ek/; vkSj gjkRed ek/;] ftudk iz;ksx fof'k"V 
ifjfLFkfr;ksa esa djrs gSaA vuqikiksa vkSj izfr'krrkvksa ds ek/;e ds fy, xq.kksÙkkj ek/; dk iz;ksx djrs gSaA ;fn 
,d Js.kh esa N en gksa] rks mldk xq.kksÙkj ek/;] bu enksa ds xq.kuQy dk N ok¡ ewy gksrk gSA tc enksa dh
la[;k vf/kd gks] rks ifjdyu dks lqxe cukus ds fy,] xq.kksÙkj ek/; dk y?kqx.kd ysrs gSaA voxhZÑr leadksa 
vkSj oxhZÑr leadksa nksuksa ds fy,] rFkk vlrr vkSj lrr Jsf.k;ksa ds fy, Hkh] fofHkUu lw=ksa ds iz;ksx ls] 
xq.kksÙkj ek/; dk ifjdyu dj ldrs gSaA 

fdlh nh xbZ dky vof/k esa] ,d pj ds eku esa vkSlr o`f) nj ifjdfyr djus ds fy,] xq.kksÙkj ek/; 
dk cgqr vf/kd iz;ksx gksrk gSA Hkkjfr xq.kksÙkj ek/; dk ifjdyu Hkh dj ldrs gSa] ftldk iz;ksx lwpdkdksa dh 
lajpuk esa fd;k tkrk gSA xq.kksÙkj ek/; ds dqN ,sls xf.krh; fo'ks"k xq.k gSA tks vuqikrksa vkSj izfr'krrkvksa dk 
vkSlr fudkyus esa] blds iz;ksx dks vf/kd egRoiw.kZ cuk nsrs gSa] bldh dqN ifjlhek,¡ Hkh gSaA ;fn ,d Hkh en 
dk eku] 'kwU; ;k _.kkRed gks rks xq.kksÙkj ek/; dk vfLrRo ugha gksrkA ,sls lead dqydksa ds fy,] ftuesa ,d 
pj ds ekuksa dh rqyuk] fu;r eku ds ,d vU; pj ls dh tk,] gjkRed ek/; dk iz;ksx djrs gSaA mnkgj.k ds 
fy,] xfr] le; vkSj nwjh ls lEc) vuqikrksa vkSj izfr'krrkvksa dk vkSlr tkuurs ds fy,] gjkRed ek/; dk 
iz;ksx djrs gSaA ;g O;fDrxr izs{k.kksa ds O;qRØeksa ds lekarj ek/; dk O;qRØe gksrk gSA bldk ifjdyu] 
voxhZÑr vkSj oxhZÑr leadksa rFkk vlrr vkSj lrr Jsf.k;ksa ds fy, dj ldrs gSaA Hkkfjr xq.kksÙkj ek/; ds 
ln`'k] Hkkfjr gjkRed ek/; dk ifjdyu Hkh dj ldrs gSaA ,slh ifjfLFkfr;k¡ Hkh gSa] tgk¡ gjkRed ek/; vkSj 
lekarj ek/; esa fdlh ,d dk] mi;qDr ek/; ds :i esa pquko djuk dfBu gksrk gSA ;fn vuqikr] x bdkb;k¡
izfr y :i esa gksa rFkk x ds eku fufnZ"V gksa rks gjkRed ek/; dk] vkSj ;fn y ds eku fufnZ"V gksa rks lekarj
ek/; dk iz;ksx djrs gSaA 

,d mi;qDr ek/; dk fu.kZ;] ml iz;kstu ij fuHkZj djrk gS ftldh iwfrZ ds fy, og ek/; 
vfHkdfYir gS] tSls lead lewg dh izÑfr vkSj :i bldk vkxs chtxf.krh; fo'ys"k.k ds fy, vo'; gksuk 
bR;kfnA ijarq dsUnzh; izo`fÙk ds ekiksa dk iz;ksx] cM+h lrZdrk vkSj {kerk ls djuk pkfg,A 

Loij[k iz'u@vH;kl& 

iz'u& Ja
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1- lekarj ek/k;] xq.kksÙkj ek/; vkSj gjkRed ek/; ds lkis{k xq.kksa vkSj ifjlhekvksa dks fn[kkus ds fy,] 
mudh rqyuk dhft,A 

2- vki] dsUnzh; izo`fÙk ds ,d mi;qDr eki dk fu.kZ;] dSls djrs gks\ 

vH;kl& 

1- ,d QSSDVjh ds mRiknu dh okf"kZd o`f) nj] fiNys ik¡p o"kksZa easa Øe'k% 5-0] 7-5] 5-0] 2-5 vkSj 10 
izfr'kr jgh gSA bl vof/k ds fy, mRiknu dk okf"kZd izfr'kr pØo`f) nj D;k gksxh\  

2- 8 enksa dk xq.kksÙkj ek/; 3 gS vkSj 12 enksa dk xq.kksÙkj ek/;] 11 gSA lHkh 20 enksa dk xq.kksÙkj ek/; 
D;k gksxkA  

3- fuEu vkadM+ksa ds fy,] gjkRed ek/; Kkr dhft, % 

¼1½ 1] 2] 3] 4] 5] 6] 7] 8] 9] 

¼2½ 1] 1@2] 1@3] 1@4] 1@5] 1@6] 1@7] 1@8] 1@9 

4- vki ,d ;k=k djrs gSa] ftlesa vkidks] 900 fdeh- jsyxkM+h ls 60 fdeh- izfr?k.Vk dh vkSlr xfr 
ls] 3000 fdeh- uko ls 25 fdeh- izfr?k.Vk dh vkSlr xfr ls] 4000 fdeh- ok;q;ku ls 350 fdeh- 
izfr?k.Vk dh vkSlr xfr ls ;k=k djuh gksrh gSA ;k=k dh vkSlr xfr Kkr dhft;sA 

Ja
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[k.M ^c* 
vifdj.k ,oa fo"kerk ds eki 

;wfuV 1  

vifdj.k (Dispersion) 

mís';& 

bl bdkbZ ds v/;;u ds ckn vki bl ;ksX; gks tk,¡xs fd vki % 

 vifdj.k dh ladYiuk vkSj mls ekius ds egRo dh O;k[;k dj ldsaxsA

 fopj.k dh fujis{k vkSj lkis{k ekiksa ds Hksn dj ldsaxsA

 fofHkUu izdkj ds leadksa ds fy, vifdj.k dh dqN ekiksa] tSls foLrkj] prqFkZd fopyu vkSj ek/;
fopyu dks ifjdfyr dj ldsaxsA

 fofHkUu ifjfLFkfr;ksa esa vifdj.k dh mi;qDr eki ds iz;ksx dk fu.kZ; ys ldsaxsA

izLrkouk&

fiNyh bdkbZ esa vkius dsUnzh; izo`fÙk ds fofHkUu ekiksa dk v/;;u fd;k gSA ijarq leadksa dk fo'ys"k.k 
djus ds fy,] dsoy dsUnzh; izo`fÙk gh i;kZIr ugah gSA leadksa ds vf/kd lkFkZd fo'ys"k.k ds fy,] vifdj.k 
vFkkZr~ leadksa ds foLrkj ;k dsUnzh; o`fÙk ls enksa ds fopyu dh ek=k dk v/;;u djuk Hkh vko';d gSA bl 
bdkbZ esa] vki] vifdj.k ds vFkZ vkSj mlds egRo dk v/;;u djsaxsA vki vifdj.k dh rhu ekiksa] vFkkZr~ 
foLrkj] prqFkZd fopyu vkSj ek/; fopyu ds ckjs esa Hkh foLrkj ls i<+saxsA 

vifdj.k fdls dgrs gSa \ 

^vifdj.k* 'kCn dk iz;ksx leadksa dh fo"kekaxrk dh ek=k dks izdV djus ds fy, fd;k tkrk gSaA ;g 
leadksa dk ,d egRoiw.kZ y{k.k gS] tks izs{k.kksa dh ijLij fofo/krk dh ek=k dks fufnZ"V djrk gSA vifdj.k dh 
eki dsUnzh; izo`fÙk ds nksuksa vksj O;fDrxr ekuksa ds foLrkj ;k fc[kjko dk o.kZu djrk gSA vifdj.k dh 
ladYiuk dks Li"Vr% le>us ds fy, mnkgj.k 1 dk /;kuiwoZd v/;;u dhft,A 

mnkgj.k 1 

rhu fofHkUu QeksZ dh nSfud fcØh ¼:i;ksa eas½ 

 QeZ A QeZ B QeZ C 

 60000 62500  51000 

 60000 60000  32000 

 60000 52250  22000 

 60000 56500  18000 

 60000 60500  27000 

 60000 68250 210000 Ja
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X A = 60000 X B = 60000     X C = 60000 

D;ksafd rhuksa QeksZ A, B vkSj C dh] vkSlr nSfud fcØh] vfHkUu gS] ;g fu"d"kZ fudkyus dh laHkkouk gks 
ldrh gS fd nSfud fcØh ds ;s rhuksa caVu ,d tSls gSA ijarq /;ku nhft, fd izR;sd QeZ dh fcØh dk fopj.k 
izR;sd vU; QeZ dh foØh ds fopj.k ls fHkUu gSA QeZ A dh fLFkfr esa lHkh fnuksa esa fcØh leku gSA QeZ B dh 
fLFkfr esa nSfud fczØh esa dqN fopj.k gSA ijarq QeZ C dh fLFkfr esa fopj.k dh ek=k cgqr vf/kd gSA ;gk¡ 
;|fi rhuksa lead dqydksa ds lekarj ek/; vfHkUu gS] fQj Hkh enksa ds fc[kjkc ds fopkj ls os fHkUu gSaA vr% 
fofHkUu lead dqydksa ds leku dsUnzh; eki gksrs gq, Hkh os enksa ds foLrkj ;k fc[kjko] vFkkZr~ vifdj.k ds 
fopkj ls fofHkUu gks ldrs gSaA 

vifdj.k 'kCn dh O;k[;k ,d vU; vfHkizk; ls Hkh dj ldrs gSaA tc leadksa ds lHkh en dsUnzh; 
izo`fÙk ds leku u gksa rks izR;sd en dk dsUnzh; izo`fÙk ls varj ¼fopyu½ ,d fuf'pr jkf'k gksxkA vifdj.k 
;g fufnZ"V djrk gS fd dsUnzh; izo`fÙk ls enksa dk vkSlr varj fdruk gSA /;ku nhft, fd QeZ B dh fLFkfr 
esa O;fDrxr enksa dh ek/; fcØh ¼vFkkZr 60000½ ls fopyu QeZ C ds fopyuksa dh vis{kk cgqr de gSa] blls 
vfHkizk; gS fd QeZ C dh rqyuk esa QeZ B dk ek/; fcØh ls fopyuksa dk vkSlr cgqr de gSA nwljs 'kCnksa esa 
QeZ C dh rqyuk esa QeZ B dh nSfud fcØh dk vifdj.k cgqr de gSA 

vifdj.k ekius dk egRo& 

fopj.k ¼vifdj.k½ dh ekiksa dk ifjdyu fuEu iz;kstuksa ls fd;k tkrk gS % 

1- fopj.k ¼vifdj.k½ ekiu] ;g fufnZ"V djds fd ek/; fdl lhek rd lHkh leadksa dk izfrfuf/kRo djrk 
gS] ek/; dh fo'oluh;rk dks fu/kkZfjr djrk gSA igys ppkZ fd, x, mnkgj.k 1 esa QeZ A dh fLFkfr 
esa ek/; nSfud fcØh 60000 :- gS] tks fd nSfud fcØh leadksa dk vkn'kZ izfrfuf/k gSA QeZ B dh 
fLFkfr esa fopj.k cgqr de gS] D;ksafd ek/; nSfud fcØh fofHkUu fnuksa dh fcØh ds vkadM+ksa ds loZFkk 
fudV gSA blfy, bl fLFkfr esa ek/; nSfud fcØh dks fofHkUu fnuksa ds fcØh vkadM+ksa dk izfrfuf/k eku 
ldrs gSaA fdarq QeZ C dh fLFkfr esa O;fDrxr vkadM+ksa dk fopj.k cgqr vf/kd gS] blfy, ek/; eku 
60000 :- dks lHkh mPp vkSj fuEu vkadM+ksa dk] tSls 210000 :- vkSj 10000 :- dk izfrfuf/k ugha eku 
ldrsA 

2- vifdj.k dh eki nks ;k nks ls vf/kd caVuksa dh] fopj.k ds fopkj ls] rqyuk djus esa lgk;d gksrh gSA 

3- fopj.k ekiu dk ,d vU; iz;kstu fopj.k dh izÑfr vkSj mlds dkj.k dks Kkr djuk gS rkfd Lo;a 
fopj.k ij fu;a=.k fd;k tk ldsA 

4- fopj.k ekiu vU; lkaf[;dh; ekiksa] tSls lglEcU/k] lekJ;.k lkaf[;dh; vuqeku bR;kfn ds iz;ksx 
dks lqxe cuk nsuk gSA 

vifdj.k ds vPNs eki dh fo'ks"krk,¡& 

tSlk fd vki tkurs gSa] vifdj.k dh eki enksa ds muds vius ek/; ls fopyuksa dk ek/; gksrh gS] 
vFkkZr~ ;g ,d nwljh dksfV dk ek/; gksrk gSA vr% blesa os lHkh fo'ks"krk,¡ gksuh pkfg, tks ek/; ds ,d vPNh 
eki ls visf{kr gSA ;wys vkSj ds.Mky ds vuqlkj vifdj.k dh ,d vPNs eki dh fo'ks"krk,¡ fuEufyf[kr gS%& 

1- lkaf[;dh; ekiksa dk iz;ksx ,d lk/kkj.k O;fDr }kjk Hkh fd;k tkrk gSA blfy, tfVy ifjHkk"kk,¡ vkSj 
ifjdyu fof/k;k¡ okaNuh; ugha gSA ;g le>us esa lqxe rFkk ifjdyu esa ljy gksuk pkfg,A 

2- ;g n`<+rk ls ifjHkkf"kr gksuk pkfg, rkfd ,d gh lead lewg ds fy, lHkh fof/k;k¡ vfHkUu ifj.kke 
iznku djsaA fofHkUu fof/k;k¡ fofHkUu ifj.kke iznku djsa ;g mfpr ugha gSA Ja
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3- ;g lHkh enksa ij vk/kkfjr gksuk pkfg,A ;fn ;g lHkh enksa ij vk/kkfjr gksxk rks blds }kjk izLrqr 
ifj.kke ,d Js"Vrj izfrfuf/k eku gksxkA vr% vifdj.k dh ,d vPNh eki dks leLr leadksa ij 
vk/kkfjr gksuk pkfg,A 

4- ;g vkSj vf/kd chtxf.krh; izfriknu ds vuqdwy gksuk pkfg,A blls vfHkizk; ;g gS fd nks ifj.kkeksa 
dks la;qDr djuk] v'kq) izfof"V;ksa ds fy,] ifj.kke dks leaftr djuk] NwVs gq, ekuksa dks vkafdyr 
djuk vkfn lHkh enksa ds ;FkkFkZ ekuksa ds Kkr u gksus ij Hkh lEHko gksuk pkfg,A 

5- blesa izfrp;u fLFkjrk gksuh pkfg,A blls ;g vfHkizk; gS fd izfrn'kZ ls izkIr ifj.kkeksa vkSj lef"V ls 
izkIr laxr ifj.kkeksa dk ek/; varj U;wure gksuk pkfg,A ;fn vifdj.k dh fdlh eki esa ;g fo'ks"krk 
gks rks og loksZÙke eki gkssxkA 

6- ;g pje ekuksa ls vR;f/kd izHkkfor ugha gksuk pkfg,A cgq/kk pje eku leadksa ds ;FkkFkZ izfrfuf/k ugha 
gksrsA vr% mudh mifLFkfr ls ifjdyu ij vR;kf/kd izHkko ugha iM+uk pkfg,A 

;g lwph vifdj.k ds ,d vPNs eki dh visf{kr fo'ks"krkvksa dh iw.kZ lwph ugha gSA ijarq vifdj.k dh 
,d vPNs eki ds ;s lokZf/kd egRoiw.kZ y{k.k gSA 

vifdj.k dh fujis{k vkSj lkis{k eki& 

vifdj.k dh ,slh eki dks tks leadksa dh ewy bdkbZ ds inksa esa izdV fd;k tk, fujis{k eki dgrs gSaA 
mnkgj.k ds fy, igys ppkZ fd;s x, mnkgj.k 1 esa QeZ B dh nSfud fcØh dk fopj.k 52250 :- ls 68250 
:- rd gSA blfy, leadksa dk foLrkj 68250 :- & 52250 :- ;k 16000 :- dh dksfV dk gSA ;g fcØh ds 
foLrkj dh fujis{k eki gSa ;fn nks ;k nks ls vf/kd caVu ;k Jsf.k;k¡ fofHkUu bdkb;ksa eas O;Dr gksa rks muds 
fopj.k dh rqyuk ds fy, leadksa dh bdkb;ksaa esa O;Dr ,sls fujis{k eki mi;qDr ugha gksrsA  

blds foijhr vifdj.k ds lkis{k eki vuqikr ;k izfr'krrk ds :i esa izkIr fd, tkrs gSa blfy, 
izR;sd lkis{k eki leadksa dh eki bdkbZ ls Lora= ,d la[;k gksrh gSA lkis{k vifdj.k dh eki vifdj.k ds 
,d fujis{k eki dk fdlh mi;qDr ek/; ls ;k leadksa ds ,d pqus gq, en ls vuqikr gksrh gSA blfy, bls 
vifdj.k xq.kkad Hkh dgrs gSaA mnkgj.k ds fy, igys ppkZ fd, x, mnkgj.k 1 esa ;fn fcØh foLrkj] 16000 
:- dks fcØh ek/; 60000 :- ds vuqikr ds :i esa izdV djsa vFkkZr~ 16000@60000 :i esa] rks ;g fcØh 
foLrkj dk ,d lkis{k eki cu tkrk gsA ;g eku ,d 'kq) la[;k gS] vkSj blesa dksbZ fof'k"V eki bdkbZ ugha 
gksrhsA blh izdkj] foLrkj 16000 :- dks] nks pje ekuksa ds ;ksx ds vuqikr ds :i esa ¼vFkkZr~ 16000@52250 $ 
68250 ds :i esa½ Hkh] izdV dj ldrs gSaA ;g Hkh fcØh foLrkj dk ,d lkis{k eki iznku djrk gSA dqN 
ifjfLFkfr;ksa esa] ;|fi lead ,d leku bdkb;ksa esa O;Dr gSa] rFkkfi fujis{k ekiksa }kjk] muds fopj.k dh rqyuk 
fujFkZd gksrh gSA fnYyh ls cEcbZ dh nwjh ekiu esa] 1 fdeh- ¼100000lseh-½ ds fopj.k dh Hkh dksbZ lkFkZdrk 
ugha gSA ijarq 1-40 ehVj ds ,d diM+s ds VqdM+s dh yEckbZ ekius esa] 10 lseh- ds fopj.k dh Hkh cgqr vf/kd 
lkFkZdrk gSA vr% tc Hkh nks lead lewgksa esa fopj.k dh rqyuk djuh vHkh"V gks rks ;g rqyuk lnSo lkis{k 
eki ds inksa esa dh tkrh gSA 

vifdj.k dh eki& 

izk;% iz;qDr gksus okys vifdj.k ds fujis{k eki fuEu gS % 

1- leadksa ds pqus gq, enksa ij vk/kkfjr 

1- foLrkj] leLr vkadM+ksa dk foLrkjA 

2- varj&prqFkZd foLrkj] e/; ds 50 izfr'kr leadksa dk foLrkjA Ja
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lkekU;r% blds LFkku ij prqFkZd fopyu dk vf/kd iz;ksx djrs gSa tks varj&prqFkZd foLrkj 
dk vk/kk gksrk gSA 

2- leaadksa ds lHkh enksa ij vk/kkfjr 

1- ek/; fopyu dsUnzh; izo`fÙk ds fdlh fufnZf"V eki ls fujis{k fopyuksa dk lekarj ek/;A 

2- ekud fopyu ;k lekarj ek/; ls fopy&oxZ&ek/;&ewyA 

3- vkjs[kh; fof/k % ykjst pØ  

vifdj.k ds fujis{k ekiksa ds laxr vifdj.k ds lkis{k eki bl izdkj gS % 

vifdj.k ds fujis{k eki vifdj.k ds lkis{k eki 

1- foLrkj foLrkj xq.kkad 

2- prqFkZd fopyu  prqFkZd fopyu xq.kkad 

3- ek/; fopyu  ek/; fopyu xq.kkad 

4- ekud fopyu  ekud fopyu xq.kkad 

ekud fopyu xq.kkad dks izfr'kr ds :i esa izdV djus ij] mls fopj.k xq.kkad dgrs gSaA vc budk 
foLr`r v/;;u djsaA  

¼1½ foLrkj (Range) & 

,d lead dqyd ds mPpre ¼la[;kRed :i esa vf/kdre½ eku vkSj fuEure ¼la[;kRed :i esa 
U;wure½ eku ds varj dks foLrkj dgrs gSaA 

R = Xmax - Xmin 

tgk¡] 

 Xmax = mPpre eku 

Xmln = fuEure eku 

mnkgj.k 2 

ftldh ppkZ ge igys dj pqds gSa] rhukas QeksZa ds nSfud fcØh vkadM+ks ij fopkj dhft, vkSj foLrkj 
ifjdfyr dhft,A 

gy 

QeZ , ds fy,] foLrkj ¾ 60000&60000 ¾ 0 

QeZ ch ds fy,] foLrkj ¾ 68250&52250¾16000 

QeZ lh ds fy,] foLrkj ¾ 210000&18000¾192000 

foLrkj ds eku dk Li"Vhdj.k cgqr ljy gSA bl mnkgj.k esa QeZ , dh fLFkfr esa] nSfud fcØh dk 
fopj.k 'kwU; gSA QeZ ch dh fLFkfr esa fopj.k de gS vkSj QeZ lh dh fLFkfr esa] fopj.k cgqr vf/kd gSA  

oxhZÑr leadksa ds fy,] mPpre oxZ dh Åijh lhek vkSj U;wure oxZ dh fuEu lhek ds varj dks 
lfUudVr% foLrkj ifjHkkf"kr djrs gSaA Ja
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foLrkj ds laxr lkis{k eki dks foLrkj xq.kkad dgrs gSa] ftls izkIr djus ds fy, foLrkj dks pje ekuksa 
ds ;ksx ds vuqikr ds :i esa O;Dr djrs gSaA ;gk¡ ge foLrkj dks ek/; ds vuqikr ds :i esa O;Dr ugha djrs 
D;ksafd foLrkj ek/; ij vkfJr ugha gksrkA ;g vkadM+ksa ds dsoy nks pqus gq, enksa ls gh lacaf/kr gksrks gSA vr% 
foLrkj xq.kkad dks fuEukuqlkj ifjHkkf"kr fd;k tkrk gS %  

foLrkj xq.kkad Coefficient of Range = (Xmax - Xmin) / (Xmax  + Xmin) 

mnkgj.k 3 

fuEu vkadM+ksa ls foLrkj xq.kkad dk ifjdyu dhft, % 

fcØh ¼yk[kksa :i;ksa esa½   fnuksa dh la[;k 

30-40 12 

40-50 18 

50-60 20 

60-70 19 

70-80 13 

80-90  8 

gy % 

R = Xmax  - Xmin  = 90-30 = 60 yk[k #- 

Coefficient of Range = (Xmax - Xmin) / (Xmax  + Xmin) 

= (90 -30) / (90 + 30) 

= 60/120 = 0.5 

foLrkj dk ifjdyu cgqr gh ljy gS vkSj blls vkadM+ksa ds fopj.k ds ckjs esa dqN vuqeku fey tkrk 
gSA D;ksafd foLrkj ds ifjdyu esa dsoy nks pje ekuksa dk gh iz;ksx gksrk gS] blfy, ;g fopj.k dk ,d 
v'kksf/kr eki gSA 

foLrkj dh ladYiuk dk lkaf[;dh; xq.k fu;a=.k esa cgqr vf/kd iz;ksx gksrk gSA 'ks;j] fMcsapj vkSj 
Ñf"k ewY;ksa tSlh mu oLrqvksa ds fopj.k ds v/;;u esa foLrkj cM+k lgk;d gksrk gS tks ewY; ifjorZuksa ds fy, 
cM+s gh lqxzkgh gSA ekSle ds iwoZ vuqeku ds fy, foLrkj ,d vPNk lwpd gSaA mnkgj.k ds fy,] nwjn'kZu ds 
ekSle iwokZuqekuksa esaA 

vH;kl iz'u 1 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

ukekad izkIrkad ukekad izkIrkad ukekad izkIrkad

1041 87 1046 47 1051 69

1042 38 1047 15 1052 55

1043 52 1048 28 1053 24Ja
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1044 75 1049 80 1054 36

1045 63 1050 71 1055 38

vH;kl iz'u 2 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

ekg ykHk@gkfu ekg ykHk@gkfu ekg ykHk@gkfu

tuojh 10000 ebZ -8000 flracj 4000

Qjojh 18000 twu 100 vDrwcj 8000

ekpZ 0 tqykbZ 400 uoacj 12000

vizsy -2500 vxLr 1000 fnlacj 20000

vH;kl iz'u 3 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

vkdkj vko`fÙk 10 172

5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12

9 176 ;ksx 800

vH;kl iz'u 4 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy 

6 5 11 4

8 7 15 2

9 8 16 3

10 6 20 0

25 1

vH;kl iz'u 5 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& Ja
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izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0&10 10 40-50 12

20&30 20 50-60 8

20&30 30 60-70 5

30&40 15 Total 100

vH;kl iz'u 6 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk

0&9 2 40-49 12 80-89 2

10&19 3 50-59 8 90-99 1

20&29 6 60-69 5 ;ksx 50

30&39 8 70-79 3

vH;kl iz'u 7 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k 

75&80 5 55-60 7 35-40 7

70&75 7 50-55 12 30-35 7

65&70 15 45-50 18 25-30 8

60&65 18 40-45 5 20-25 4

vH;kl iz'u 8 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

rkieku OC fnuksa dh la[;k -10 to 0 42 

-40 to -30 10 0 to 10 65 

-30 to -20 28 10 to 20 180 

-20 to -10 30 20 to 30 10 

vH;kl iz'u 9 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

izkIrkadksa dk izfr’kr fo|kfFkZ;ksa dh la[;k Ja
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11-25 6

26-40 20

41-55 44

56-70 26

71-85 3

86-100 1

vH;kl iz'u 10 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

0-5 2 10-13 10 16-19 4

5-7 3 13-15 5 19-20 3

7-9 4 15-16 3 20-25 5

9-10 2

vH;kl iz'u 11 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk 

0-5 2 45-65 22

5-15 8 65-85 18

15-25 12 85-150 9

25-45 25 150-300 4

vH;kl iz'u 12 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

dsUnzh; vkdkj vko`fÙk dsUnzh; vkdkj vko`fÙk 

14 1 22 37

16 7 24 29

18 10 26 9

20 44 28 3Ja
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vH;kl iz'u 13 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168 

30 ls de 50 80 ls de 202 

40 ls de 78 90 ls de 238 

50 ls de 96 100 ls de 240 

vH;kl iz'u 14 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

80% ls de 100 40% ls de 32 

70% ls de 90 30% ls de 20 

60% ls de 80 20% ls de 13 

50% ls de 60 10% ls de 5 

vH;kl iz'u 15 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

mit lbs. esa [ksrksa dh la[;k 120 ls vf/kd 156 300 ls vf/kd 31 

0 ls vf/kd 216 180 ls vf/kd 98 360 ls vf/kd 13 

60 ls vf/kd 210 240 ls vf/kd 57 420 ls vf/kd 7 

vH;kl iz'u 16 fuEu leadksa ls foLrkj ,oa mlds xq.kkad dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

0 ls vf/kd 250 50 ls vf/kd 155 

10 ls vf/kd 225 60 ls vf/kd 125 

20 ls vf/kd 210 70 ls vf/kd 60 

30 ls vf/kd 190 80 ls vf/kd 10 

40 ls vf/kd 175 90 ls vf/kd 0 Ja
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¼2½ prqFkZd fopyu (Quartile Deviation or QD) & 

igys vkSj rhljs prqFkZdksa ds varj ds vk/ks dks prqFkZd fopyu ifjHkkf"kr djrs gSaA prqFkZdksa ds 
ifjdyu dh fof/k;ksa dk v/;;u vki igys gh dj pqds gSaA 

prqFkZd fopyu Q.D. = (Q3 -Q1) / 2 

tgk¡ Q1 igyk prqFkZd gS vkSj Q3 rhljk prqFkZdA D;ksafd Q1 vkSj Q3 dk varj nksuksa prqFkZdksa ds chp 
dh nwjh dks fu:fir djrk gS] blfy, bl varj dks varj prqFkZd foLrkj Hkh dg ldrs gSa] rFkk prqFkZd 
fopyu dks v)Z varj&prqFkZd foLrkj dg ldrs gSaA 

prqFkZd fopyu (QD) nks lEc) prqFkZdksa ij vkfJr gS vkSj mPpre 25 izfr'kr rFkk fuEure 25 
izfr'kr izs{k.kksa dh mis{kk djrk gS] blfy, ;g pje ekuksa ls fu"izHkkfor jgrk gSA prqFkZd fopyu dk ,d vU; 
xq.k ;g gS fd ;g fopj.k dh ,d ek= ,slh eki gS] ftls foo`r eq[kh caVu ds fy, iz;ksx dj ldrs gSA 
prqFkZd fopyu dh eq[; lhek ;g gS fd ;g lHkh izs{k.kksa ds ekuksa ij vk/kkfjr ugha gksrkA ;g dsoy e/; ds 
50 izfr'kr izs{k.kksa ij vk/kkfjr gksrk gSA 

prqqFkZd fopyu ij vk/kkfjr] vifdj.k ds lkis{k eki dks prqFkZd fopyu xq.kkad dgrs gSA pqrFkZd 
fopyu xq.kkad dks fuEukuqlkj Kkr djsaxs 

prqFkZd fopyu xq.kkad Coefficient of QD = (Q3 – Q1) / (Q3  + Q1) 

mnkgj.k 4 

fuEu leadksa ls prqFkZd fopyu ,oa mlds xq.kkad dh x.kuk dhft;s%& 

90] 95] 100] 102] 120] 125] 154] 164] 175] 180] 200] 210 ,oa 250 

gy% 

dqy izs{k.kksa dh la[;k (N) 13 gS vkSj ;g Js.kh igys ls gh vkjksgh Øe esa O;ofLFkr gS] vr% lh/ks gh 
prqFkZdksa dh x.kuk djsaxs% 

izFke prqFkZd 

Q1 = Size of th item 

Q1 = Size of th item 

Q1 = Size of th item 

Q1 = Size of 3.5th item 

Q1 = Size of 3rd item + .5 of difference between 3rd and 4th item 

Q1 = 100 + .5 of (102-100)  

Q1 = 100 + .5 of 2 

Q1 = 100 + 1 = 101 Ja
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blh izdkj r`rh; prqFkZd 

Q3 = Size of 3 th item 

Q3 = Size of 3 th item 

Q3 = Size of th item 

Q3 = Size of 10.5th item 

Q3 = Size of 10th item + .5 of difference between 10th and 11th item 

Q3 = 180 + .5 of (200-180)  

Q3 = 180 + .5 of 20 

Q3 = 180 + 10 = 190 

vc prqFkZd fopyu 

Q.D. = (Q3 - Q1) / 2 

Q.D. = (190 - 101) / 2 

Q.D. = 89 / 2 = 44.5 

vkSj vc prqFkZd fopyu dk xq.kkad 

Coefficient of QD = (Q3 – Q1) / (Q3  + Q1) 

Coefficient of QD = (190 – 101) / (190 + 101) 

Coefficient of QD = 89 / 291 

Coefficient of QD = 0.3058 

mnkgj.k 5 

fuEu leadksa ls prqFkZd fopyu ,oa mlds xq.kkad dh x.kuk dhft;s%& 

izkIrkad ¼ls de½  10 20 30 40 50 60 70 80 

fo|kfFkZ;ksa dh la[;k    4 16 40 76 96 112 120 125 

 gy% 

pwafd Js.kh ^ls de* #i esa gS] vr% mls igys lk/kkj.k oxkZUrjksa esa cnyk tk;sxk& 

izkIrkad (x) fo|kfFkZ;ksa dh la[;k  (ƒ) izkIrkad  (x) fo|kfFkZ;ksa dh la[;k (ƒ) 

10 ls de 4 0-10 4

20 ls de 16 10-20 16-4=12

30 ls de 40 20-30 40-16=24Ja
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40 ls de 76 30-40 76-40=36

50 ls de 96 40-50 96-76=20

60 ls de 112 50-60 112-96=16

70 ls de 120 60-70 120-112=8

80 ls de 125 70-80 125-120=5

ƒ = 125 

 ;fn Js.kh ^ls de* #i esa gksrh gS] rks vko`fÙk;ka Lor% lap;h vko`fÙk;ksa ds #i esa gksrh gSaA tSlk fd 
mijksDr lkj.kh ls Li"V gSA vr% vc lh/ks gh prqFkZdksa dh x.kuk djsaxs% 

izFke prqFkZd 

q1 = Size of th item 

q1 = Size of th item 

q1 = Size of 31.25th item 

bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 40 esa ;g eku loZizFke izkIr gksxk] mlh dk 
vkdkj vFkkZr~ 20&30 izFke prqFkZd oxZ gSA vc bl oxZ esa varosZ'ku fd;k tk ldrk gSA   

Q1 = L +    x (q1 – c) 

Q1 = 20 +  x (31.25 – 16) 

Q1 = 20 +   x (15.25) 

Q1 = 20 +  

Q1 = 20 + 6.35 

Q1 = 26.35 

blh izdkj r`rh; prqFkZd 

q3 = Size of 3 th item 

q3 = Size of 3 th item 

q3 = Size of th item 

q3 = Size of 93.75th item Ja
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bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 96 esa ;g eku loZizFke izkIr gksxk] mlh ds 
vkdkj dks vFkkZr~ 40&50 dks r`rh; prqFkZd oxZ ekuk tk;sxkA vc  

Q3 = L +    x (q3 – c) 

Q3 = 40 +  x (93.75 – 76) 

Q3 = 40 +   x (17.75) 

Q3 = 40 + 

Q3 = 40 + 8.875 

Q3 = 48.875 = 48.88 

vc prqFkZd fopyu 

Q.D. = (Q3 - Q1) / 2 

Q.D. = (48.88 – 26.35) / 2 

Q.D. = 22.53 / 2 

Q.D. = 11.265 = 11.27 

vkSj vc prqFkZd fopyu dk xq.kkad 

Coefficient of QD = (Q3 – Q1) / (Q3  + Q1) 

Coefficient of QD = (48.88 – 26.35) / (48.88 + 26.35) 

Coefficient of QD = 22.53 / 75.23 

Coefficient of QD = 0.2995 

vH;kl iz’u 1 fuEu leadksa ls prqFkZd fopyu ,oa mlds xq.kkad dh x.kuk dhft;s%& 

87] 38] 52] 75] 63] 47] 15] 28] 80] 71] 69] 55] 24] 36 ,oa 38 

vH;kl iz’u 2 fuEu leadksa ls prqFkZd fopyu ,oa mldk xq.kkad Kkr dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk 

0-9 2 40-49 12 80-89 2

10-19 3 50-59 8 90-99 1

20-29 6 60-69 5 ;ksx 50 

30-39 8 70-79 3

vH;kl iz’u 3 fuEu leadksa ls prqFkZd fopyu ,oa mldk xq.kkad Kkr dhft;s%& 

vkdkj vko`fÙk 10 172Ja
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5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12

9 176 ;ksx 800 

vH;kl iz'u 4 fuEu leadksa ls prqFkZd fopyu ,oa mldk xq.kkad Kkr dhft;s%& 

izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0-10 10 40-50 12

20-30 20 50-60 8

20-30 30 60-70 5

30-40 15 Total 100

vH;kl iz'u 5 fuEu leadksa ls prqFkZd fopyu ,oa mldk xq.kkad Kkr dhft;sA%& 

etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k 

75-80 5 55-60 7 35-40 7

70-75 7 50-55 12 30-35 7

65-70 15 45-50 18 25-30 8

60-65 18 40-45 5 20-25 4

vH;kl iz'u 6 fuEu leadksa ls prqFkZd fopyu ,oa mlds xq.kkad dh x.kuk dhft;s%& 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

vk; ¼gtkj #- 
esa½ 

ifjokjksa dh 
la[;k 

0-5 2 10-13 10 16-19 4

5-7 3 13-15 5 19-20 3

7-9 4 15-16 3 20-25 5

9-10 2

vH;kl i'’u 7 fuEu leadksa ls nksuksa prqFkZd] prqFkZd fopyu ,oa mldk xq.kkad Kkr dhft;s%& Ja
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izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168 

30 ls de 50 80 ls de 202 

40 ls de 78 90 ls de 238 

50 ls de 96 100 ls de 240 

vH;kl i'u 8 fuEu leadksa ls nksuksa prqFkZd] prqFkZd fopyu ,oa mldk xq.kkad Kkr dhft;s%& 

mit lbs. esa [ksrksa dh la[;k 120 ls vf/kd 156 300 ls vf/kd 31 

0 ls vf/kd 216 180 ls vf/kd 98 360 ls vf/kd 13 

60 ls vf/kd 210 240 ls vf/kd 57 420 ls vf/kd 7 

¼3½ ek/; fopyu (Mean Deviation) 

tSlk fd vkidks Kkr gS] vifdj.k ds ,d vkn'kZ eki ds y{k.kksa esa ls ,d ;g gS fd og fn, x, 
lead rqyd ds lHkh izs{k.kksa ij vk/kkfjr gksA bl n`f"V ls] foLrkj vkSj prqFkZd fopyu vkn'kZ eki ugha gS 
D;ksafd ;s leadksa ds lHkh izs{k.kksa ij vk/kkfjr ugha gksrsA ijarq bl vFkZ esa] ek/; ¼;k vkSlr½ fopyu ,d vkn'kZ 
eki gS D;ksafd ;g leadkssa ds lHkh izs{k.kksa ij vk/kkfjr gksrk gSA bl eki dks fufnZ"V vkadM+ksa ds ek/; ls 
O;fDrxr enksa ds fujis{k fopyuksa ds lekarj ek/; ds :i esa ifjdfyr djrs gSaA ek/; fopyu ds ifjdyu esa 
ftl ek/; dk cgq/kk iz;ksx djrs gSa] og gS lekarj&ek/; ;k ekf/;dk] ;|fi dHkh&dHkh cgqyd dk iz;ksx Hkh 
dj ysrs gSaA fujis{k fopyuksa ls vfHkizk; gS fd fopyuksa ds ;FkkFkZ fpUgksa dh mis{kk dj mUgsa /kukRed gh eku 
ysrs gSaA 

;fn izs{k.k X1, X2,....Xn fn, gksa rks ek/; A ls ek/; fopyu Kkr djus ds fy, ge igys fopyu] 
X1 - A, X2-A,...Xn-A Kkr djrs gSA buesa ls dqN fopyu /kukRed gksaxs rks dqN _.kkRedA ;fn ge X1 -A 
ds /kukRed eku dks fn[kkus ds fy, izrhd |X1-A| dk iz;ksx djsa rks fujis{k fopyuksa dk ;ksxQy gksxk % 

|X1-A| + |X2-A| + ........ + |Xn-A| =  |X-A| 

bu fujis{k fopyuksa dk lekarj ek/; gh ek/; fopyu () gksrk gSA 

A ls] ek/; fopyu A =   ;k   

1- tc A, lekarj ek/;X gks] rks X =    ;kJa
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2- tc A, ekf/;dkM gks] rks M =  ;k    

3- tc A, Hkwf;"Bd Z gks] rks  =    ;k    

ek/; fopyu ds lkFk lnSo ml ek/; ds uke ¼;k izrhd½ dks fufnZ"V djrs gSa ftl ek/; ls fopyu 
fy, tk,¡A ijarq tcX ls fopyu fy, tk,¡] rks dqN ys[kdX ls ek/; fopyu ds LFkku ij dsoy ek/; 
fopyu dk iz;ksx djrs gSaA ek/; fopyu dh ,d egRoiw.kZ fo'ks"krk ;g gS fd tc fopyu ekf/;dk ls fy, 
tk,¡ rks bldk eku U;wure gksrk gSA vFkkZr~ ekf/;dk ls ek/; fopyu U;wure gksrk gSA  

ek/; fopyu ds laxr lkis{k eki dks] ftls ek/; fopyu xq.kkad dgrs gSa] izkIr djus ds fy, ek/; 
fopyu dks ml fo'ks"k ek/; ls Hkkftr djrs gSa] ftldk iz;ksx ek/; fopyu ds ifjdyu esa fd;k x;k gksA 
bl izdkj] ;fn ekf/;dk ls ek/; fopyu ifjdfyr fd;k x;k gks rks ek/; fopyu dks ekf/;dk ls Hkkftr dj 
ek/; fopyu xq.kkad izkIr djrs gSaA Md ls] ek/; fopyu xq.kkad = (Md ls ek/; fopyu) / Md 

blh izdkj lw= #i esa] 

Coefficient of Mean Deviation from Median =  

Coefficient of Mean Deviation from Mean = X /X 

Coefficient of Mean Deviation from Mode =  

X ls ek/; fopyu] lHkh izs{k.kksa ij vk/kkfjr gksrk gS] vkSj blfy, lead dqyd ds izR;sd en ds 
fopj.k dks mfpr vknj nsrk gSA ijarq fpUgksa dh mis{kk djus dh izFkk vkSj fopyuksa ds fujis{k eku ysus ds 
dkj.k] ek/; fopyu ij chtxf.krh; izfriknu dfBu gks tkrk gSA ;|fi ek/; fopyu fopj.k dk ,d vPNk 
eki gS] fQj Hkh bldk mi;ksx lhfer gSA ;fn gesa dsoy dqN lead dqydksa ds fopj.kksa dks ekiuk vkSj mudh 
rqyuk djuk vHkh"V gks rks ek/; fopyu dk iz;ksx dj ldrs gSA ek/; fopyu dh ladYiuk dks vf/kd Li"V 
:i ls le>us ds fy,] fuEu mnkgj.kksa dk /;kuiwoZd v/;;u dhft,A 

mnkgj.k 6  

fuEu ekuksa dk ekf/;dk ls ek/; fopyu ifjdfyr dhft, % 

18] 25] 63] 59] 29] 72] 17] 25] 105] 87 

gy % 

D;ksafd izs{k.kksa dh la[;k 10 gS] tks fd ,d le la[;k gS] blfy, izs{k.kksa dks Øec)d djus ds mijkar 
nks e/;LFkre izs{k.kksa dk lekarj ek/; gh ekf/;dk gksxhA 17] 18] 25] 25] 29] 59] 63] 72] 87] 105 ekf/;dk = 
1@2 ¼29$59½ ¾ 44 

ek/; fopyu dk ifjdyu 

 X      X-Md  

 18      26 

 25      19 

 63      19 

 59      15 

Ja
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 29  15 

 72  28 

 17  27 

 25  19 

 105  61 

 87  43 

 Total   X-Md  = 272 

ekf/;dk ls ek/; fopyu  M =  

M =  

M = 27.2 

vkSj vc ek/; fopyu dk xq.kkad 

Coefficient of Mean Deviation from Median = 

= 

= 0.6182 

mnkgj.k 7 

fuEu Js.kh ds lekarj ek/; ls ek/; fopyu Kkr dhft, % 

 etnwjh :-  100 110 120 130 140 dqy 

 vko`fÙk %  3 12 18 12 3 48 

gy% 

etnwjh (x) vko`fÙk (ƒ) ƒx X -X ƒ X -X

100 3 300 20 60

110 12 1320 10 120

120 18 2160 0 0

130 12 1560 10 120

140 3 420 20 60

 ƒ = 48  ƒx = 5760  ƒ|X -X|= 360 Ja
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X = 

X = 

X = 120  

lekUrj ek/; ls ek/; fopyu 

X = 

X = 

X = 7.5 

vkSj vc ek/; fopyu dk xq.kkad 

Coefficient of Mean Deviation from Mean = X /X 

= 7.5 / 120 

= 0.0625 

mnkgj.k 8 

fuEu Js.kh ds ekf/;dk ls ek/; fopyu Kkr dhft, % 

vk;q vko`fÙk vk;q vko`fÙk vk;q vko`fÙk 

16-20 8 31-35 20 46-50 3

21-25 15 36-40 11 51-55 2

26-30 13 41-45 7 56-60 1

gy% 

vk;q (x) vko`fÙk (ƒ) (x) 
lap;h vko`fÙk 

(cƒ) 
ek/; ewY; 

(m.v) 
|X - M| ƒ|X - M| 

16-20 8 15.5-20.5 8 18 13.5 108.0

21-25 15 20.5-25.5 23 23 8.5 127.5 

26-30 13 25.5-30.5 36 28 3.5 45.5 

31-35 20 30.5-35.5 56 33 1.5 30.0 

36-40 11 35.5-40.5 67 38 6.5 71.5 

41-45 7 40.5-45.5 74 43 11.5 80.5

Ja
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46-50 3 45.5-50.5 77 48 16.5 49.5 

51-55 2 50.5-55.5 79 53 21.5 43.0 

56-60 1 55.5-60.5 80 58 26.5 26.5 

 
 ƒ = 80    

 ƒ|X-M|= 
582 

ekf/;dk 

m = Size of th item 

m = Size of th item 

m = Size of 40th item 

bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 56 esa ;g eku loZizFke izkIr gksxk] mlh dk 
vkdkj vFkkZr~ 30.5-35.5 ekf/;dk oxZ gSA vc bl oxZ esa varosZ'ku fd;k tk ldrk gSA   

M = L +    x (m – c) 

M = 30.5 +    x (40 – 36) 

M = 30.5 +    x (4) 

M = 30.5 + 1  

M = 31.5 

ekf/;dk ls ek/; fopyu      

M =   

M =   

M = 7.275 

vkSj vc ek/; fopyu dk xq.kkad 

Coefficient of Mean Deviation from Median =  

=  

= 0.23 

lkjka'k& 

vifdj.k leadksa ds foLrkj ;k fc[kjko dks fu:fir djrk gSA bldk iz;ksx dsUnzh; izo`fÙk ds fdlh 
eki ls enksa ds fopyuksa ds ek/; dks izdV djus ds fy, Hkh djrs gSaA vifdj.k dk ifjdyu fdlh ek/; dh 
fo'oluh;rk dk ewY;kadu djus ds fy, nks ;k nks ls vf/kd lead dqydksa ds fopj.kksa dh rqyuk djus ds fy, Ja
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;k Lo;a fopj.k dk fu;a=.k djus ds fy, djrs gSaA vifdj.k dh ,d vPNh eki lHkh izs{k.kksa ij vk/kkfjr gksuh 
pkfg,A bldk ifjdyu lqxe gksuk pkfg, vkSj bl ij izfrp;u mPpkopuksa dk U;wure izHkko gksuk pkfg,A 
;g vkxs ds chtxf.krh; izfriknu ds vuqdwy gksuk pkfg,A 

vifdj.k ds lkis{k ekiksa dk ifjdyu nks ;k nks ls vf/kd lead dqydksa esa fopj.k dh rqyuk djus ds 
fy, djrs gSaA bUgsa izkIr djus ds fy, vifdj.k ds fujis{k ekiksa dks ,d mi;qDr ek/; ;k vkadM+ksa ds nks pqus 
gq, enksa ds ;ksxQy ds vuqikr ds :i esa izdV djrs gSaA izk;% iz;ksx esa vkus okys vifdj.k ds fofHkUu eki gS 
% foLrkj] prqFkZd fopyu] ek/; fopyu vkSj ekud fopyuA foLrkj dks vakdM+ksa ds mPpre vkSj fuEure enksa 
ds varj ds :i esa ifjHkkf"kr djrs gSaA ;g leLr vkadM+ksa ds foLrkj dks izdV djrk gSA prqFkZd fopyu Q1 
vkSj Q3 ds varj dk vk/kk gksrk gSA ;g dsoy e/;LFk 50 izfr'kr enksa ij vk/kkfjr gksrk gSA ek/; fopyu 
dsUnzh; izo`fÙk ds fdlh eki ls enksa ds fujis{k fopyuksa dk lekarj ek/; gksrk gS dsUnzh; izo`fÙk dk ;g eki 
lekarj&ek/;] ekf/;dk ;k dbZ ckj cgqyd Hkh gks ldrk gSA foo`req[kh vkadM+ksa ds fy, prqFkZd fopyu ,d 
mi;qDr eki gSA tc pje ekuksa dks mfpr egRo nsuk gks] tSls xq.k fu;a=.k esa] ewY;ksa ds v/;;u esa] ;k ekSle 
laca/kh vkadM+ksa esa] rks foLrkj mi;ksxh gksrk gSA D;ksafd ek/; fopyu lHkh enksa ij vk/kkfjr gksrk gS] blfy, 
cgqr lh fLFkfr;ksa esa ;g leadksa ds fopj.k dk vU; nks ekiksa dh rqyuk esa Js"Brj izfrfuf/k gksrk gSA 

vH;kl iz'u 1 fuEu leadksa ls lekUrj ek/; rFkk ekf/;dk ij vk/kkfjr ek/; fopyu ,oa mlds xq.kkad dh 
x.kuk dhft;s%& 

87, 38, 52, 75, 63, 47, 15, 28, 80, 71, 69, 55, 24, 36, 38 

vH;kl iz'u 2 fuEu leadksa ls Hkwf;"Bd rFkk ekf/;dk ij vk/kkfjr ek/; fopyu ,oa mlds xq.kkad dh x.kuk 
dhft;s%& 

vkdkj vko`fÙk 10 172

5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12

9 176 ;ksx 800 

vH;kl iz'u 3 fuEu leadksa ls lekUrj ek/; rFkk ekf/;dk ij vk/kkfjr ek/; fopyu ,oa mlds xq.kkad dh 
x.kuk dhft;s%& 

izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0-10 10 40-50 12

20-30 20 50-60 8

20-30 30 60-70 5

30-40 15 Total 100

vH;kl iz'u 4 fuEu leadksa ls lekUrj ek/;] Hkwf;"Bd rFkk ekf/;dk ij vk/kkfjr ek/; fopyu ,oa mlds 
xq.kkad dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk Ja
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0-9 2 40-49 12 80-89 2

10-19 3 50-59 8 90-99 1

20-29 6 60-69 5 ;ksx 50 

30-39 8 70-79 3

vH;kl iz'u 5 fuEu leadksa ls lekUrj ek/; rFkk ekf/;dk ij vk/kkfjr ek/; fopyu ,oa mlds xq.kkad dh 
x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168 

30 ls de 50 80 ls de 202 

40 ls de 78 90 ls de 238 

50 ls de 96 100 ls de 240 

vH;kl iz'u 6 fuEu leadksa ls Hkwf;"Bd rFkk ekf/;dk ij vk/kkfjr ek/; fopyu ,oa mlds xq.kkad dh x.kuk 
dhft;s%& 

izkIrkad 
fo|kfFkZ;ksa dh 

la[;k 
izkIrkad 

fo|kfFkZ;ksa dh 
la[;k 

izkIrkad 
fo|kfFkZ;ksa dh 

la[;k 

0 ls vf/kd 250 30 ls vf/kd 190 60 ls vf/kd 125 

10 ls vf/kd 225 40 ls vf/kd 175 70 ls vf/kd 60 

20 ls vf/kd 210 50 ls vf/kd 155 80 ls vf/kd 10 

¼3½ ekud fopyu@izeki fopyu (Standard Deviation) 
mís';& 

bl bdkbZ dk v/;;u djus ds ckn vki bl ;ksX; gks ldsaxs fd % 

 ekud fopyu vkSj fopj.k xq.kkad dh ifjHkk"kk dj ldsA

 fofHkUu izdkj ds leadksa ds fy, budk ifjdyu dj ldsA

 ekud fopyu ds xq.kksa vkSj ifjlhekvksa dh O;k[;k dj ldsA

 ykWjsat oØ cuk ldsa rFkk vkys[kh; fof/k }kjk enksa dh vlekurkvksa dk fu/kkZj.k dj ldsaA

 vifdj.k dh fofHkUu ekiksa dh rqyuk dj ldsa rFkk mi;qDr LFkkuksa ij mudk iz;ksx dj ldsaA

izLrkouk& 

vc rd vkius vifdj.k ds rhu ekiksa vFkkZr~ foLrkj] prqFkZd fopyu rFkk ek/; fopyu ds fo"k; esa 
i<+k gSA buesa ls izFke nks] leadksa dh nks pquh gqbZ enksa ij vk/kkfjr gksrh gSa] rFkk rhljh eki] izR;sd en ds 
ewY;ksa dk iz;ksx djds ifjdfyr dh tkrh gSaA fdUrq ek/; fopyu ds ifjdyu esa dsUnzh; izo`fÙk ls enksa ds 
fopyuksa ds _.kkRed fpUgksa ij /;ku ugha fn;k tkrkA pwafd ge ifjdyu ds varxZr vk, fpUgksa dh vogsyuk 
dj nsrs gSa] vr% ek/; fopyu dh dqN ifjlhek,¡ gks tkrh gSA vifjd.k dh ,d vU; eki] vFkkZr~ ekud 
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fopyu fpUgksa dh bl leL;k dk lek/kku izLrqr djrh gSA bl bdkbZ esa vki fofHkUu izdkj ds leadksa ds fy, 
ekud fopyu vkSj blds xq.kkadksa ds ifjdyu dh fof/k;ksa rFkk muds xq.kksa] ifjlhekvksa vkSj mi;ksxksa dk 
v/;;u djsaxsA vki ykWjsat oØ ds fo"k; esa Hkh tkudkjh izkIr djsaxs] tks fd vifdj.k Kkr djus dh vkys[kh; 
fof/k gSA 

ekud fopyu& 

tSlk fd igys fopyu fd;k x;k gS] ek/; fopyu dk ifjdyu djrs le; ge dsUnzh; izo`fÙk ls enksa 
ds fopyuksa ds _.kkRed fpUgksa dh vogsyuk dj nsrs gSaA ,slk blfy;s gS fd vifdj.k esa ge dsoy ;g 
tkuuk pkgrs gSa fd vkSlru ensa dsUnzh; izo`fÙk ls fdruh fopfyr gSa] rFkk bl rF; ij fopkj ugha djrs fd os 
dsUnzh; izo`fÙk ls de gSa vFkok vf/kdA ifjdyu ds varxZr vk, fpUgksa dh bl izdkj vogsyuk djus ls eki 
dh dqN ifjlhek,¡ mRiUu gks tkrh gSA fpUgksa dh vogsyuk djus dk ,d xf.krh; gy mudk oxZQy 
fudkyuk gSA pwafd fdlh _.kkRed en dk oxZQy /kukRed gks tkrk gS] vr% vifdj.k dh ,d ubZ eki 
ifjHkkf"kr gksrh gS ftlesa fopyuksa dks igys oxhZfdr fd;k tkrk gS ¼fpUgksa dh vogsyuk djus ds fy,½ rFkk 
fQj mudk vkSlr fudkyk tkrk gSA bl izdkj izkIr ewY; fopyuksa ds oxksZa dk ek/; iznku djrk gS] u fd 
izR;{k :i ls fopyuksa dkA vr% var esa bl ewY; dk oxZewy fudkyk tkrk gsA vr% bl izdkj izkIr ifj.kke 
fopyuksa dk vizR;{k vkSlr iznku djrk gSA pwafd ;g eki dsUnzh; izo`fÙk ls enksa ds fopyuksa ds oxksZa ds ek/; 
dk oxZewy izkIr djds ifjdfyr fd;k tkrk gS] vr% bls ewy ek/; oxZ fopyu Hkh dgk tkrk gSA ek/; 
fopyu dh Hkkafr] ewy ek/; oxZ fopyu Hkh lekarj ek/;] ekf/;dk ;k cgqyd dks enksa ds ewY;ksa esa ls ?kVkdj 
ifjdfyr fd;k tk ldrk gSA gj izdkj ds leadksa esa] bu rhuksa ewY;ksa esa ls lekarj ek/; ls fy;k x;k ewy 
ek/; oxZ fopyu U;wure gksrk gSA vr% bls ekud fopyu dgk tkrk gSA vkb;s] vc ge ekud fopyu ds 
vFkZ] blds ifjdyu dh fof/k;ksa] blds xq.kkas vkSj ifjlhekvksa dk v/;;u djsaA 

ekud fopyu dk vFkZ& 

ekud fopyu dh ifjHkk"kk fn, x, izs{k.kksa ds] muds lekarj ek/; ls fopyuksa ds oxZQy ds lekarj 
ek/; ds oxZewy ds :i esa dh tk ldrh gSA bls lkekU;r% xzhd v{kj  ¼flXek½ }kjk lwfpr fd;k tkrk gSA 
ekud fopyu dk ifjdyu djus ds eq[; pj.k fuEu izdkj gS % 

1- nh xbZ Js.kh dk lekarj ek/; ifjdfyr dhft,A 

2- fofHkUu enksa dk lekarj ek/; ls fopyu ifjdfyr dhft,A 

3- leLr O;fDrxr fopyuksa dk oxZ ifjdfyr dhft,A 

4- oxkZafdr fopyuksa dk ;ksx dhft, rFkk ;ksxQy dks enksa dh la[;k ls Hkkx nhft;sA 

5- ifj.kkfer la[;k dk oxZewy Js.kh dk ekud fopyu () gksxkA N izs{k.kksa ds ,d dqyd ds fy,] tks 
X1, X2, .....XN gSa rFkk ftudk lekarj ek/;X gS] lekarj ek/; ls fopyu (X1 -X), (X2 -
X),......(XN -X) gksaxsA vr% lekarj ek/; ls fopyuksa ds oxZQy (X1 -X)2, (X2 -X)2,.........(Xn 
-X)2 gksaxsA budk ;ksx  (X -X)2 ;k  d2 gksxk] tgka d dk vFkZ (X -X) ls gSA vr% lekarj ek/; 
ls ek/; oxZ fopyu% 

 = 

ifjHkkf"kr djus dh bl fof/k ls gesa ekud fopyu dk ifjdyu djus dh fof/k dks le>us esa Hkh 
lgk;rk feyrh gSA ;fn lekarj ek/; ls fopyuksa ds LFkku ij dfYir ek/; ls fopyu Kkr fd;s tk;sa tgka 
dx dk vFkZ (X - A) ls gS vkSj fQj muds vk/kkj ij ekud fopyu Kkr djsa rks% 
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 = 

;fn dfYir ek/; ls Hkh fopyu Kkr u fd;s tk;sa vkSj dsoy vkdkj (x) ds vk/kkj ij ekud fopyu 
Kkr djsa rks% 

 = 

ekud fopyu ds laxr lkis{k eki dks] ftls ekud fopyu xq.kkad dgrs gSa] izkIr djus ds fy, ekud 
fopyu dks lekUrjk ek/; ls Hkkftr djrs gSaA blh izdkj lw= #i esa] 

Coefficient of Standard Deviation =   /X 

ekud fopyu dh ladYiuk dks vf/kd Li"V :i ls le>us ds fy,] fuEu mnkgj.k dk /;kuiwoZd 
v/;;u dhft,A 

mnkgj.k 9  

fuEu ekuksa ls ekud fopyu ,oa mlds xq.kkad dks ifjdfyr dhft, % 

3] 4] 6] 7] 15] 25 

gy % 

vkdkj (x) d = (X -X) d2

3 -7 49

4 -6 36

6 -4 16

7 -3 9

15 5 25

25 15 225

 x = 60  d = 0  d2 = 360 

lekUrj ek/; 

X =   

X =   = 10 

ekud fopyu 

 = 

 = 

 = Ja
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 = 7.75 

vkSj vc ekud fopyu dk xq.kkad 

Coefficient of Standard Deviation =   /X 

= 7.75 / 10  

= 0.78 

;fn lekarj ek/; ls fopyuksa ds LFkku ij dfYir ek/; ls fopyu Kkr fd;s tk;sa vkSj fQj muds 
vk/kkj ij ekud fopyu Kkr djsa rks% 

vkdkj (x) dx = (X - A) A=6 dx2

3 -3 9

4 -2 4

6 0 0

7 1 1

15 9 81

25 19 361

 x = 60  dx = 24  dx2 = 456 

lekUrj ek/; 

X = A + 

X = 6 +    

X = 6 + 4 = 10  

ekud fopyu 

 = 

 = 

 = 

 = 

 = 

 = 7.75 

vkSj vc ekud fopyu dk xq.kkad 

Coefficient of Standard Deviation =   /X 

= 7.75 / 10  
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= 0.78 

vkius ns[kk fd ;fn lekarj ek/; ls fopyuksa ds LFkku ij dfYir ek/; ls fopyu Kkr fd;s 
tk;sa vkSj fQj muds vk/kkj ij ekud fopyu Kkr djsa rks Hkh leku ifj.kke izkIr gksrs gSaA ;fn dfYir ek/; 
ls Hkh fopyu Kkr u fd;s tk;sa vkSj dsoy vkdkj (x) ds vk/kkj ij ekud fopyu Kkr djsa rks Hkh dksbZ 
vUrj ugha vk;sxk% 

vkdkj (x) x2

3 9

4 16

6 36

7 49

15 225

25 625

 x = 60  x2 = 960 

ekud fopyu 

 = 

 = 

 = 

 = 

 = 

 = 7.75 

oxhZÑr leadksa ds fy, Åij nh xbZ ifjHkk"kk esa dqN lek;kstu dh vko';drk gSA ;fn leadksa dks 
lewfgr fd;k tkrk gS rks enksa ¼vFkok oxkZarjksa ds e/; ewY;ksa½ ds muds lekarj ek/; ls fopyuksa ds oxZQyksa 
dks igys muls lEcfU/kr vko`fÙk;ksa ls xq.kk fd;k tkrk gS] fQj mudk ;ksx fd;k tkrk gS] rRi'pkr~ vko`fÙk;ksa 
ds dqy ;ksx ls Hkkx fn;k tkrk gSA vr% lewfgr ledaksa ds fy, ekud fopyu bl izdkj izkIr gksxk % 

 = 

;fn lekarj ek/; ls fopyuksa ds LFkku ij dfYir ek/; ls fopyu Kkr fd;s tk;sa tgka dx 
dk vFkZ (X - A) ls gS] vkSj fQj muds vk/kkj ij ekud fopyu Kkr djsa rks% 

 = 

;fn dfYir ek/; ls Hkh fopyu Kkr u fd;s tk;sa vkSj dsoy vkdkj (x) ds vk/kkj ij ekud 
fopyu Kkr djsa rks% 
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 =  

  ;fn mijksDr x.kuk,sa in fopyu jhfr ls dh tk;sa] vFkkZr~ dfYir ek/; ls fopyu Kkr djrs 
le; dksbZ leku la[;k ;k oxkZUrj ls fopyuksa dks Hkkftr dj fn;k tk;s rks mijksDr lw= esa ml leku 
la[;k (c) ;k oxkZUrj (i) dh xq.kk Hkh djuh gksxh%  

 =  X c or i 

oxhZÑr leadksa ds fy, ekud fopyu ,oa mlds xq.kkad dh ladYiuk dks vf/kd Li"V :i ls le>us 
ds fy,] fuEu mnkgj.kksa dk /;kuiwoZd v/;;u dhft,A 

mnkgj.k 10  

fuEu ekuksa ls ekud fopyu ,oa mlds xq.kkad dks ifjdfyr dhft, % 

x 10 12 14 16 18 20 22 

ƒ 3 5 9 16 8 7 2 

gy % 

x ƒ ƒx d = (X -X) ƒd ƒ.d2 = ƒd.d 

10 3 30 -6 -18 108 

12 5 60 -4 -20 80 

14 9 126 -2 -18 36 

16 16 256 0 0 0 

18 8 144 2 16 32 

20 7 140 4 28 112 

22 2 44 6 12 72 

  ƒ = 50 ƒx = 800  d = 0  ƒd = 0  ƒ.d2 = 440 

lekUrj ek/; 

X =   

X =   = 16 

ekud fopyu 

 =  

 =     

=    Ja
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 = 2.97 

vkSj vc ekud fopyu dk xq.kkad 

Coefficient of Standard Deviation =   /X 

= 2.97 / 16 = 0.1856

;fn lekarj ek/; ls fopyuksa ds LFkku ij dfYir ek/; ls fopyu Kkr fd;s tk;sa tgka dx dk vFkZ 
(X - A) ls gS] vkSj fQj muds vk/kkj ij ekud fopyu Kkr djsa rks% 

x ƒ dx = (X-A) A=15 ƒ.dx ƒ.dx2 = ƒdx.dx 

10 3 -5 -15 75

12 5 -3 -15 45

14 9 -1 -9 9

16 16 1 16 16

18 8 3 24 72

20 7 5 35 175

22 2 7 14 98

 ƒ = 50  dx = 7  ƒ.dx = 50  ƒ.dx2 = 490 

lekUrj ek/; 

X = A +  

X = 15 +   

X = 15 + 1 = 16 

ekud fopyu 

 = 

 = 

 = 

 = 

= 

= 2.97  

;fn dfYir ek/; ls Hkh fopyu Kkr u fd;s tk;sa vkSj dsoy vkdkj (x) ds vk/kkj ij ekud fopyu 
Kkr djsa rks% 

x ƒ ƒx ƒx2 = ƒx.x 
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10 3 30 300

12 5 60 720

14 9 126 1764

16 16 256 4096

18 8 144 2592

20 7 140 2800

22 2 44 968

 ƒ = 50 ƒx = 800 ƒx2 = 13240 

lekUrj ek/; 

X =  

X =  = 16 

ekud fopyu 

 = 

 = 

 = 

 = 

= 

= 2.97 

vkius ns[kk fd izR;sd fof/k ls ekud fopyu ds leku ifj.kke izkIr gksrs gSaA 

mnkgj.k 11  

fuEu leadksa ls lekUrj ek/;] ekud fopyu ,oa mlds xq.kkad dks ifjdfyr dhft, % 

izkIrkad 0-25 25-50 50-75 75-100 100-125 125-150 150-175 

fo|kFkhZ 4 8 8 18 12 6 4

gy % 

izkIrkad fo|kFkhZ (ƒ) e/; eku (x) ƒx d = (X -X) ƒd ƒ.d2 = ƒd.d 

0-25 4 12.5 50 -75 -300 22500

25-50 8 37.5 300 -50 -400 20000

50-75 8 62.5 500 -25 -200 5000Ja
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75-100 18 87.5 1575 0 0 0

100-125 12 112.5 1350 25 300 7500

125-150 6 137.5 825 50 300 15000

150-175 4 162.5 650 75 300 22500

 ƒ = 60 ƒx = 5250  d = 0  ƒd = 0 
 ƒ.d2 = 
92500 

lekUrj ek/; 

X =  

X =  = 87.5 

ekud fopyu 

 = 

 = 

 = 

 = 39.26 

vkSj vc ekud fopyu dk xq.kkad 

Coefficient of Standard Deviation =   /X 

= 39.26 / 87.5  

= 0.4487

;fn lekarj ek/; ls fopyuksa ds LFkku ij dfYir ek/; ls fopyu Kkr fd;s tk;sa tgka dx dk vFkZ 
(X - A) ls gS] vkSj fQj muds vk/kkj ij ekud fopyu Kkr djsa rks% 

izkIrkad fo|kFkhZ (ƒ) e/; eku (x) 
dx = (X-A) 
A=112.5 

ƒ.dx ƒ.dx2 = ƒdx.dx

0-25 4 12.5 -100 -400 40000

25-50 8 37.5 -75 -600 45000

50-75 8 62.5 -50 -400 20000

75-100 18 87.5 -25 -450 11250

100-125 12 112.5 0 0 0

125-150 6 137.5 25 150 3750

150-175 4 162.5 50 200 10000Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/145 

 ƒ = 60 
dx = 

 -175 

 ƒ.dx = 

-1500 
 ƒ.dx2 = 
130000 

lekUrj ek/; 

X = A +  

X = 112.5 +  

X = 112.5 - 25 = 87.5 

ekud fopyu 

 = 

 = 

 = 

 = 

= 

= 39.26 

;fn dsoy vkdkj (x) ds vk/kkj ij ekud fopyu Kkr djsa rks% 

izkIrkad fo|kFkhZ (ƒ) e/; eku (x) ƒx ƒx2 = ƒx.x 

0-25 4 12.5 50 625

25-50 8 37.5 300 11250

50-75 8 62.5 500 31250

75-100 18 87.5 1575 137812.5

100-125 12 112.5 1350 151875

125-150 6 137.5 825 113437.5

150-175 4 162.5 650 105625

 ƒ = 60 ƒx = 5250 ƒx2 = 551875 

lekUrj ek/; 

X =  

X =  = 87.5 

ekud fopyu Ja
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 = 

 = 

 = 

 = 

 = 

 = 39.26 

;fn mijksDr x.kuk,sa in fopyu jhfr ls dh tk;sa] vFkkZr~ dfYir ek/; ls fopyu Kkr djrs le; 
dksbZ leku la[;k ;k oxkZUrj ls fopyuksa dks Hkkftr dj fn;k tk;s rks % 

izkIrkad fo|kFkhZ (ƒ) e/; eku (x) 
dx = (X-A)/i 

A=112.5 

i=25 
ƒ.dx ƒ.dx2 = ƒdx.dx

0-25 4 12.5 -4 -16 64

25-50 8 37.5 -3 -24 72

50-75 8 62.5 -2 -16 32

75-100 18 87.5 -1 -18 18

100-125 12 112.5 0 0 0

125-150 6 137.5 1 6 6

150-175 4 162.5 2 8 16

 ƒ = 60 
dx = 

 -7 

 ƒ.dx =  

-60 
 ƒ.dx2 = 208 

lekUrj ek/; 

X = A +  X i 

X = 112.5 +   X 25 

X = 112.5 - 25 = 87.5 

ekud fopyu 

 =  X c or i 

 =  X 25 

 =  X 25 
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 =  X 25 

 =  X 25 

 = 1.5706 X 25 

 = 39.26 

vkius ns[kk fd ;|fi izR;sd fof/k ls ekud fopyu ds leku ifj.kke izkIr gksrs gSa] fQj Hkh x.kukvksa 
ds ljyhdj.k ds fy;s in&fopyu jhfr gh lokZf/kd mi;qDr gSA 

¼4½ izlj.k (Variance) 

ekud fopyu ds oxZ (2) dks izlj.k dgrs gSaA vr% vofxZr leadksa ds fy, izlj.k dks Kkr djus ds 
lw=% 

2 ;k V = 

2 ;k V = 

2 ;k V  = 

rFkk ofxZr leadksa ds fy, izlj.k% 

2 ;k V = 

2 ;k V  = 

  2 ;k V  = 

 2 ;k V  =  X c or i 

vkb;s] dqN mnkgj.kksa }kjk izlj.k ds ifjdyu ds fy, vko';d pj.kksa dks le>saA 

mnkgj.k 12  

mnkgj.k 9 ds leadksa ls izlj.k Kkr dhft, % 

gy % ;fn mnkgj.k 9 dh x.kukvksa dks /;kuiwoZd ns[ksa rks Li"V gksrk gS fd  = 7.75  gS vr% 2 ;k V = 60 
gksxkA 

mnkgj.k 13  

mnkgj.k 10 ds leadksa ls izlj.k Kkr dhft, % 

gy % ;fn mnkgj.k 10 dh x.kukvksa dks /;kuiwoZd ns[ksa rks Li"V gksrk gS fd  = 2.97 gS vr% 2 ;k V = 
8.8 gksxkA 

mnkgj.k 14  

mnkgj.k 11 ds leadksa ls izlj.k Kkr dhft, % Ja
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gy % ;fn mnkgj.k 11 dh x.kukvksa dks /;kuiwoZd ns[ksa rks Li"V gksrk gS fd  = 39.26 gS vr% 2 ;k V = 
1541.67 gksxkA 

¼5½ fopj.k xq.kkad (Coefficient of Variation) 

fopj.k xq.kkad] ftls izfr'krrkvksa esa O;Dr ekud fopyu xq.kkad ds uke ls Hkh tkuk tkrk gS] Js.kh ds 
lekarj ek/; ls ekud fopyu ds vuqikr ij vk/kkfjr gksrk gSA vr% fopj.k xq.kkad dks bl izdkj O;Dr fd;k 
tk ldrk gS % 

fopj.k xq.kkad C.V. = ( /X) X 100 

fopj.k xq.kkad vifdj.k dk ,d lkis{k eki gS vkSj bls lkekU;r% izfr'kr ds :i esa O;oDr fd;k 
tkrk gSA vr% bldk mi;ksx fHkUu bdkb;ksa esa fn;s x, izs{k.kksa ds nks dqydksa ds vifdj.k dh rqyuk djus ds 
fy, lqxerkiwoZd fd;k tk ldrk gSA ;fn izs{k.kksa dh bdk;k¡ leku gksa] ijarq muds vkSlr eku cgqr fHkUu gksa] 
rc Hkh muds vifdj.k dh rqyuk ds fy, bldk mi;ksx fd;k tk ldrk gSA vr% izs{k.kksa ds nks ;k vf/kd 
dqydksa dh lqrF;rk ds eki ;k rqyuk ds fy, Hkh bldk iz;ksx fd;k tk ldrk gSA 

bl ckr dks le>us ds fy, vkb;s ,d mnkgj.k ysaA eku yks] ge fnYyh vkSj cEcbZ ds chp dh nwjh 
ukirs gSa rFkk 1540 fdeh- dh okLrfod nwjh esa 1 fdeh- ;k 100000 lseh- dk fopyu djrs gSaa ,d ehVj diM+s 
ds VqdM+s dks ekius esa 10 lseh- ds fopyu dh rqyuk esa bl fopyu dk egRo ux.; gSA tc izFke fLFkfr ds 
100000 lseh- ds fopyu dh rqyuk izR;{k :i ls nwljh fLFkfr ds 10 lseh- fopyu ls dh tkrh gS] rks ;g 
rF; Li"V ugha gksrkA pwafd 100000 lseh- 10lseh- ls vf/kd gS] rks ;g fu"d"kZ fudkys tkus dh laHkkouk gS fd 
izFke fLFkfr esa eki dk fopyu cgqr vf/kd egRoiw.kZ gSA fdUrq ;fn ge xq.kkadksa dk ifjdyu djsa] rks fp= 
Li"V gks tkrk gSA izFke fLFkfr esa xq.kkad dsoy 0-865 izfr'kr gS] rFkk nwljh fLFkfr esa xq.kkad 1 izfr'kr gSA 
vr% nwljh flFkfr esa fopyu lkis{k :i ls vf/kd gSA vr% tc dHkh fopyu dh rqyuk djuh gks rks ;g 
fopj.k xq.kkad ds }kjk gh dh tkuh pkfg,A 

mnkgj.k 15 

,d QqVcky ds ekSle esa Vhe , }kjk nkxs x;s xksyksa dk fjdkMZ uhps fn;k x;k gS % 

,d eSp esa nkxs x, xksyksa dh la[;k % 0 1 2 3 4 

eSpksa dh la[;k % 1 9 7 5 3 

Vhe ch ds fy,] nkxs x, xksyksa dh izfr eSp vkSlr la[;k 2-5 o ekud fopyu 1-25 xksy FkkA dkSu 
lh Vhe vf/kd laxr gSA 

gy % 

;fn rqyukRed v/;;u djuk gks rks lkis{k eki fopj.k xq.kkad dh x.kuk djuh pkfg;sA 

Vhe , ds fy;s% 

x ƒ dx = (X-A) A=2 ƒ.dx ƒ.dx2 = ƒdx.dx 

0 1 -2 -2 4

1 9 -1 -9 9

2 7 0 0 0

3 5 1 5 5
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4 3 2 6 12

 ƒ = 25  dx = 0  ƒ.dx = 0  ƒ.dx2 = 30 

lekUrj ek/; 

X = A +  

X = 2 +   

X = 2 + 0 = 2 

ekud fopyu 

 = 

 = 

 = 

 = 

 = 

 = 1.0954 

fopj.k xq.kkad 

C.V. = ( /X) X 100 

C.V. = (1.0954 / 2) X 100 

C.V. = 54.77% 

Vhe ch ds fy;s% 

Vhe ch ds fy;s lekUrj ek/; ¾ 2-5 ,oa izeki fopyu ¾ 1-25 iz’u esa fn;s x;s gSaA  

vr% fopj.k xq.kkad 

C.V. = ( /X) X 100 

C.V. = (1.25 / 2.5) X 100 

C.V. = 50% 

rqyukRed fu"d"kZ% 

1- Vhe ch ds fy;s lekUrj ek/; vf/kd gS vr% og Vhe , dh rqyuk esa vf/kd xksy nkxus okyh 
Vhe gSA 

2- Vhe , ds fy;s fopj.k xq.kkad vf/kd gS vr% og Vhe ch dh rqyuk esa vf/kd mrkj&p<+ko 
okyh Vhe gS] blfy, Vhe ch vf/kd laxr Vhe gSA  

vH;kl iz'u 1 fuEu leadksa ls fopj.k xq.kkad dh x.kuk dhft;s%& 
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ukekad izkIrkad ukekad izkIrkad ukekad izkIrkad 

1041 87 1046 47 1051 69

1042 38 1047 15 1052 55

1043 52 1048 28 1053 24

1044 75 1049 80 1054 36

1045 63 1050 71 1055 38

vH;kl iz’u 2 fuEu leadksa ls izlj.k dh x.kuk dhft;s%& 

ekg ykHk@gkfu ekg ykHk@gkfu ekg ykHk@gkfu 

tuojh 10000 ebZ -8000 flracj 4000 

Qjojh 18000 twu 100 vDrwcj 8000 

ekpZ 0 tqykbZ 400 uoacj 12000 

vizsy -2500 vxLr 1000 fnlacj 20000 

vH;kl iz’u 3 fuEu leadksa ls ekud fopyu ,oa mlds xq.kkad dh x.kuk dhft;s%& 

vkdkj vko`fÙk 10 172

5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12

9 176 ;ksx 800 

vH;kl iz’u 4 fuEu leadksa ls ekud fopyu ,oa mlds xq.kkad dh x.kuk dhft;s%& 

ikS/kksa dh la[;k izR;sd ikS/ks ij Qwy 11 4

6 5 15 2

8 7 16 3

9 8 20 0

10 6 25 1

vH;kl iz’u 5 fuEu leadksa ls izlj.k dh x.kuk dhft;s%& 

izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0-10 10 40-50 12

20-30 20 50-60 8

20-30 30 60-70 5

30-40 15 Total 100Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/151 

vH;kl iz’u 6 fuEu leadksa ls ekud fopyu ,oa fopj.k xq.kkad dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk 

0-9 2 40-49 12 80-89 2

10-19 3 50-59 8 90-99 1

20-29 6 60-69 5 ;ksx 50 

30-39 8 70-79 3

vH;kl iz’u 7 fuEu leadksa ls ekud fopyu ,oa mlds xq.kkad dh x.kuk dhft;s%& 

etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k 

75-80 5 55-60 7 35-40 7

70-75 7 50-55 12 30-35 7

65-70 15 45-50 18 25-30 8

60-65 18 40-45 5 20-25 4

vH;kl iz’u 8 fuEu leadksa ls ekud fopyu] mlds xq.kkad ,oa izlj.k dh x.kuk dhft;s%& 

rkieku OC fnuksa dh la[;k -10 to 0 42 

-40 to -30 10 0 to 10 65 

-30 to -20 28 10 to 20 180 

-20 to -10 30 20 to 30 10 

vH;kl iz’u 9 fuEu leadksa ls ekud fopyu ,oa mlds xq.kkad dh x.kuk dhft;s%& 

dsUnzh; vkdkj vko`fÙk dsUnzh; vkdkj vko`fÙk 

14 1 22 37

16 7 24 29

18 10 26 9

20 44 28 3

vH;kl iz’u 10 fuEu leadksa ls fopj.k xq.kkad ,oa izlj.k dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168 

30 ls de 50 80 ls de 202 

40 ls de 78 90 ls de 238 

50 ls de 96 100 ls de 240 

vH;kl iz’u 11 fuEu leadksa ls ekud fopyu dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k Ja
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80% ls de 100 40% ls de 32 

70% ls de 90 30% ls de 20 

60% ls de 80 20% ls de 13 

50% ls de 60 10% ls de 5 

vH;kl iz’u 12 fuEu leadksa ls izlj.k dh x.kuk dhft;s%& 

mit lbs. esa [ksrksa dh la[;k 120 ls vf/kd 156 300 ls vf/kd 31 

0 ls vf/kd 216 180 ls vf/kd 98 360 ls vf/kd 13 

60 ls vf/kd 210 240 ls vf/kd 57 420 ls vf/kd 7 

xq.k o ifjlhek,¡& 

vki ekud fopyu] izlj.k ,oa fopj.k xq.kkad ds vFkZ o mudks ifjdfyr djus dh fof/k;ksa ls voxr 
gks pqds gSaA vkb;s vc bu ds izeq[k xq.k/keksZa dk v/;;u djsaA 

xq.k& 

vifdj.k ds leLr ekiksa esa ekud fopyu dks Js"B ekuk tkrk gS D;ksafd blesa vifdj.k ds vPNs eki 
ds yxHkx lHkh vko';d xq.k gSaA ekud fopyu esa fuEu xq.k gS % 

1- ;g n`<+rk ls ifjHkkf"kr gksrk gS] rFkk Js.kh ds leLr izs{k.kksa ij vk/kkfjr gksrk gSA 

2- ekud fopyu dh f}rh; fo'ks"krk tks bls vifdj.k ds vU; ekiksa ls Js"Brj cukrh gS] og gS bldk 
chtxf.krh; izfriknu ds vuqdwwys gksukA vr% ;fn gesa cgqr ls lewgksa esa ls izR;sd dh enksa dh la[;k] 
mudk lekarj ek/; rFkk ekud fopyu fn;k x;k gks] rks ge lqxerkiwoZd la;qDr lewg dk ekud 
fopyu ifjdfyr dj ldrs gSaA 

3- ekud fopyu izfrp;u ds mPpkopuksa ls lcls de izHkkfor gksrk gSA 

4- ,d izlkekU; caVu esa lekarj ek/; ± ekud fopyu ekuksa ds 68-36 izfr'kr dk lekos'k djrk gS] 
tcfd prqFkZd fopyu dsoy 50 izfr'kr rFkk ek/; fopyu dsoy 57 izfr'kr ekuksa dk lekos'k djrs 
gSaA bl dkj.k ls ekud fopyu dks ekud eki dgk tkrk gSA 

ifjlhek,¡& 

vifdj.k ds eki ds :i esa ekud fopyu dh eq[; ifjlhek,¡ ;k voxq.k fuEufyf[kr gS % 

1- ekud fopyu dh ,d cM+h ifjlhek ;g gS fd fHkUu bdkb;ksa esa fn;s x, nks ;k nks ls vf/kd Jsf.k;ksa 
ds izs{k.kksa ds vifdj.k dh rqyuk djus ds fy, bldk iz;ksx ugha fd;k tk ldrkA bl mís'; ds fy, 
ekud fopyu xq.kkad dh ifjHkk"kk djuh iM+rh gSA 

2- lekarj ek/; ls fopyuksa dk oxZQy fudkyus vkSj fQj mu of.kZr fopyuksa ds lekarj ek/; dk 
oxZewy Kkr djus dh izfØ;k dkQh tfVy dk;Z yxrh gSA okLro esa blls ,d vU; ifjlhek dk mn; 
gksrk gS] vFkkZr~ ekud fopyu pje ewY;ksa ls cgqr vf/kd izHkkfor gksrk gSA fopyuksa dk oxZ fudkyus 
dh izfØ;k lekUrj ek/; ls cM+s fopyuksa dks] tks fd dsoy pje ewY;ksa ls izkIr fd;s tkrs gS] vuqfpr 
egRo iznku djrh gS] rFkk mu enksa dks de egRo nsrh gS tks lekarj ek/; ds fudV gSA 

3- foo`req[kh oxksZa okys caVu ds fy, ekud fopyu ifjdfyr ugha fd;k tk ldrkA Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/153 

ykWjsat oØ& 

ykWjsat oØ MkW- eSdl vks- ykWjsat }kjk] tks fd ,d izfl) vkfFkZd lkaf[;d gS] izdfYir dh xbZ gSA ;g 
vifdj.k dk v/;;u djus dh ,d ys[kkfp=h; fof/k gSA ;g oØ tks ewy :i ls muds }kjk lEifÙk vkSj vk; 
ds caVu dk eki djus ds fy, iz;ksx fd;k x;k Fkk] vc ykHk etnwjh rFkk dqy fcØh vkfn ds caVuksa ds fy, 
Hkh iz;ksx fd;k tkus yxk gSA 

ykWjast oØ cukus ds fy, fuEufyf[kr dne mBk, tkrs gSa % 

1- fofHkUu lewgksa ls enksa ds dqy eku izkIr fd;s tkrs gSaA 

2- fQj fofHkUu lewgksa ls laxr enksa ds dqy ekuksa vkSj vko`fÙk;ksa dk ^^ls de** izdkj es alap; fd;k tkrk 
gS rFkk mUgsa izfr'krrkvksa esa ifjofrZr fd;k tkrk gSA 

3- x v{k ij Ldsy 100 ls izkjEHk djrs gS rFkk ;g 0 rd tkrk gSA bls lap;h vko`fÙk;ksa (x) dh 
izfr'krrk ds fy, iz;ksx fd;k tkrk gSA 

4- y v{k ij Ldsy 0 ls izkjEHk djrs gS rFkk ;g 100 rd tkrk gSA bls en ds dqy ekuksa (y) dh 
izfr'krrk ds fy, iz;ksx fd;k tkrk gSaA 

5- x v{k ij 0 dks y v{k ij 100 ls tksM+rh gqbZ ,d d.kZ js[kk [khaph tkrh gSA bls leku caVu dh js[kk 
dgk tkrk gSA bl d.kZ ij dksbZ Hkh fcanq x rFkk y ij leku izfr'krrk n'kkZrk gSA 

6- x vkSj y ls laxr fofHkUu fcanqvksa dks vkysf[kr fd;k tkrk gS rFkk mUgsa feyk fn;k tkrk gSA bl 
izdkj izkIr dh xbZ js[kk] tc rd fd leLr ensa fcydqy cjkcj u gksa] lnSo leku caVu dh js[kk ds 
uhps ,d oØ cuk,xhA leku caVu dh js[kk rFkk vkysf[kr oØ ds chp dk {ks=Qy enksa esa vlekurk 
dh lhek n'kkZrk gSA ;fn fofHkUu caVuksa dk oØ ,d gh ykWjsat izLrqfr esa fn[kk;k tk,] rks d.kZ js[kk ls 
lcls vf/kd nwjh okyk oØ lokZf/kd vlekurk izLrqr djrk gSA 

fuEu fp= dks /;kuiwoZd nsf[k;s vkSj v/;;u dhft;s fd ;g fdl izdkj [khapk x;k gSA 

Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/154 

vifdj.k dh ekiksa dh rqyuk& 

vHkh rd geus foLrkj] prqFkZd fopyu] ek/; fopyu] rFkk ekud fopyu tSls vifdj.k ds fofHkUu 
ekiksa ds vFkZ] ifjdyu] xq.k o ifjlhekvksa dk foospu fd;k gSA fdarq vkidks fdlh ,d nh xbZ ifjfLFkfr esa 
vifdj.k ds mfpr eki dk pquko djus ds ;ksX; gksuk pkfg,A vki lgh pquko dj ldsa] blds fy, vko';d 
gS fd vki bu ekiksa ds lkis{k y{k.kksa ds fo"k; esa tkusaA vr% vkb;s vc ge bu ekiksa dh ,d nwljs ls rqyuk 
djsa] rkfd ge vifdj.k ds bu ekiksa ds lkis{k xq.kksa vkSj ifjlhekvksa ds fo"k; esa tku ldsaA 

1- izdkj % foLrkj rFkk prqFkZd fopyu vifdj.k ds ,sls eki gSa tks leadksa dk izlkj iznku djrs gSa] 
tcfd ek/; fopyu rFkk ekud fopyu vifdj.k ds ,sls eki gSa tks dsUnzh; izo`fÙk ds fdlh eki ls 
fopyuksa dk vkSlr iznku djrs gSaA 

2- ifjdyu % foLrkj ,d Js.kh dh mifjlhek rFkk fupyh lhek ds ekuksa ds chp dk varj gksrk gSA 
prqFkZd fopyu ,d Js.kh ds r`rh; prqFkZd rFkk izFke prqFkZd ds ekuksa ds chp ds varj dks nks ls Hkkx 
nsus ij izkIr gksrk gSA ek/; fopyu fdlh Js.kh esa ek/; ls fujis{k fopyuksa ds ;ksx dks enksa dh la[;k 
ls Hkkx nsus ij izkIr gksrk gSA ekud fopyu lekarj ek/; dk oxZewy gksrk gSA 
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3- ifj.kke % foLrkj ljy rFkk le>us esa lqxe gksrk gSA prqFkZd fopyu] ek/; fopyu rFkk ekud 
fopyu ,sls ugha gSA prqFkZd fopyu rFkk ek/; fopyu dqN lhek rd cks/kxE; gSaA fdUrq ekud 
fopyu rqyukRed n`f"V ls tfVy rFkk vewrZ gSA 

4- ensa % foLrkj rFkk prqFkZd fopyu ds ifjdyu esa ,d Js.kh dh leLr enksa dk /;ku ugha j[kk tkrk] 
fdUrq tc ek/; fopyu rFkk ekud fopyu dk ifjdyu fd;k tkrk gS] rks Js.kh dh leLr enksa dk 
/;ku j[kk tkrk gSA 

5- izfriknu % foLrkj] prqFkZd fopyu rFkk ek/; fopyu xf.krh; izfriknu ds ;ksX; ugha gksrsaA ekud 
fopyu xf.krh; izfriknu ds ;ksX; gksrk gSA 

6- pje eku % prqFkZd fopyu ,d Js.kh esa enksa ds pje ekuksa ;k vlkekU; ekuksa ls izHkkfor ugha gksrkA 
ek/; fopyu rFkk ekud fopyu esa ls ek/; fopyu pje ekuksa ls de izHkkfor gksrk gSA foLrkj dsoy 
pje ekuksa ij fuHkZj djrk gSA 

7- foo`req[kh oxZ % foo`req[kh oxkZUrjkssa okys vko`fÙk caVu dh fLFkfr esa foLrkj ek/; fopyu rFkk ekud 
fopyu dk ifjdyu ugha fd;k tk ldrkA ,sls caVu ds fy, prqFkZd fopyu ifjdfyr fd;k tk 
ldrk gSA 

8- fo'oLrrk % ekud fopyu dks vifdj.k dk lcls vf/kd fo'oluh; eki ekuk tkrk gSA foLrkj ;k 
prqFkZd fopyu ;k ek/; fopyu vifdj.k dk ,slk fo'oluh; eki ugha gSA okLro esa ekud fopyu 
izfrn'khZ foHkzeksa ls de izHkkfor gksrk gSaA 

9- mi;ksx % ekud fopyu dks vifdj.k dk loksZÙke eki ekuk tkrk gSA blesa vifdj.k ds ,d vPNs 
vkSj fo'oluh; eki ds leLr xq.k fo|eku gSaA vr% lkaf[;dh; fo'ys"k.k rFkk izfriknu esa bldk 
lokZf/kd mi;ksx gksrk gSa foLrkj prqFkZd fopyu rFkk ek/; fopyu brus yksdfiz; ugha gS rFkk budk 
mi;ksx dsoy lhfer fadarq leqfpr fLFkfr;ksa esa gh fd;k tkrk gSA 

lkjka'k& 

ek/; fopyu dk ifjdyu djrs le; fopyuksa ds fpUgksa dh mis{kk dj nh tkrh gSA blls eki dh 
dqN ifjlhek,¡ gks tkrh gSA ,slh ifjlhekvksa dks fu"izHkkfor djus ds fy, ,d u;k eki] ftls ewy ek/; oxZ 
fopyu dgk tkrk gS] vifdj.k ekius ds fy, ifjHkkf"kr fd;k tkrk gSA ;g dsUnzh; izo`fÙk ls enksa ds fopyuksa 
ds oxksZa ds lekarj ek/; dk oxZewy gksrk gsA  

lekarj ek/; ls fy;k x;k ewy ek/; oxZ fopyu U;wure gksrk gS rFkk bls ekud fopyu dk uke 
fn;k tkrk gSA ekud fopyu ds ifjdyu dh nks fof/k;k¡ gS % ¼1½ izR;{k fof/k rFkk ¼2½ NksVh fof/k A in 
fopyuksa dk iz;ksx djus okyh NksVh fof/k dk iz;ksx vf/kd izpfyr gSA  

ekud fopyu n`<+rkiwoZd ifjHkkf"kr gksrk gS rks ;g leLr enksa ij vk/kkfjr gksrk gSA ;g chtxf.krh; 
izfriknu ds vuqdwy gksrk gS rFkk izfrn'khZ mPpkopuksa ls U;wure izHkkfor gksrk gSA fdarq ek/; fopyu dh 
vis{kk ;g pje enksa ls cgqr vf/kd izHkkfor gksrk gSA blds dqN xf.krh; xq.k/keZ Hkh gSaA ;g ewy ds ifjorZu 
ls izHkfor ugha gksrk] fdarq Ldsy ds ifjorZu ls mlh lhek rd izHkkfor gksrk gS ftl lhek rd ensa izHkkfor 
gksrh gSA bldk eku ek/; fopyu ds eku ls dHkh de ugha gksrkA  

lkekU; izdkj ds leadksa ds fy, ek/; fopyu ekud fopyu dk yxHkx 4@5] rFkk prqFkZd fopyu 
ekud fopyu dk yxHkx 2@3 gksrk gSA lekUrj ek/; $ ekud fopyu ds chp ds foLrkj esa 68 izfr'kr ensa 
rFkk lekarj ek/; $ 2 ekud fopyu ds chp ds foLrkj esa 95 izfr'kr ensa gksrh gSaA Ja
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vifdj.k ekius dh ys[kkfp=h; fof/k ykWjsat oØ gSA bldh ifjdYiuk eSDl vks- ykWjast }kjk dh xbZ 
FkhA ;g nksgjh lap;h izfr'krrk oØ gSA blesa x v{k ij vko`fÙk;ksa dh lap;h izfr'krrk,¡ yh tkrh gSa rFkk 
Ldsy 100 ls izkjEHk gksdj 0 rd tkrk gS rFkk ge nkfguh vksj pyrs gSaA enksa ds dqy ekuksa dh lap;h 
izfr'krrk,¡ y v{k ij vkysf[kr dh tkrh gS] rFkk Ldsy 0 ls izkjEHk gksdj Åij dh vksj 100 rd tkrk gSA 
fcanqvksa ¼0]0½ ls fcUnqvksa ¼100]100½ dks feykus okyh js[kk dks leku caVu dh js[kk dgk tkrk gS vkSj ,d lkFk 
nksuksa v{k vf/kdre vlekurk ds fy, ykWjsat oØ gksrs gSaA vr% leku caVu dh js[kk rFkk fdUgha leadksa ds 
ys[kkfp= ds chp dk {ks=qy leadksa esa mifLFkr vlekurkvksa dh lhek dk izfrfuf/kRo djrk gSA 

;wfuV 2 

fo"kerk ;k oS"kE; (Skewness) 

mís';& 

bl bdkbZ ds v/;;u ds ckn vki bl ;ksX; gks tk,¡xs fd vki % 

 oS"kE; vkSj vifdj.k esa Hksn dj ldsaA

 lefer] /kukRed fo"ke vkSj _.kkRed fo"ke leadksa esa varj crk ldsaA

 fofHkUu fof/k;ksa ls oS"kE; dk ifjdyu dj ldsaA

 ,d fufnZ"V ifjfLFkfr esa mi;qDr ifjdyu fof/k dk fu'p; dj ldsaA

 leadksa ds fo'ys"k.k esa izlkekU; oØ dh Hkwfedk dk ifjcks/k vkSj mlds fo'ks"k xq.kksa dh ppkZ dj ldsaA

izLrkouk& 

tSlk fd vki tkurs gSa] fdUgha fn, x, la[;kRed leadksa dk fo’ys"k.k djus ds fy, mlds rhu eq[; 
y{k.k fopkj.kh; gksrs gS % ¼1½ dsUnzh; izo`fÙk] vFkkZr~ og eku ftlds fudV ¼fxnZ½ vU; cgqr ls en ,df=r 
gksrs gSaA ¼2½ vifdj.k] vFkkZr~ enksa ds dsUnzh; izo`fÙk ls fopyu dh ek=k] vkSj ¼3½ oS"kE;] vFkkZr~ enksa ds dsUnzh; 
izo`fÙk ds fudV forj.k dh izÑfrA bl bdkbZ esa vki rhljs y{k.k] oS"kE; ds ckjs esa i<+saxsA 

vkius dsUnzh; izo`fÙk dh ekiksa] vFkkZr~ lekarj ek/;] ekf/;dk] Hkwf;"Bdk] xq.kksÙkj ek/;] gjkRed ek/; 
vkSj xfreku ek/; dk v/;;u dj fy;k gSA fiNyh bdkbZ esa vkius vifdj.k dh ekiksa] vFkkZr~ foLrkj prqFkZd 
fopyu] ek/;&fopyu] ekud fopyu vkSj ykWjsat oØ dk v/;;u fd;k gSA bl bdkbZ esa vki rhljs y{k.k] 
vFkkZr~ oS"kE; ds ckjs esa i<+saxsA 

vki oS"kE; ds vFkZ] iz;kstu vkSj ifdyu fof/k;ksa dk v/;;u djsaxsA vki leadksa ds fo'ys"k.k esa lkekU; 
oØ dh Hkwfedk vkSj mldh fo'ks"krkvksa dk Hkh v/;;u djsaxsA oLrqr% ,d vU; y{k.k vkSj Hkh gS] ftls dqdnrk 
dgrs gS vkSj tks leadksa ds dsUnzh; Hkkx esa vko`fÙk;ksa ds ladsUnz.k dks izdV djrk gSA bldk v/;;u izLrqr 
ikB~;Øe ds fo"k;&{ks= ls ckgj gSA 

oS"kE; dk vFkZ& 

,d vkof̀Ùk caVu dks lefer caVu dgrs gSa] ;fn vko`fÙk;k¡] dsUnzh; izo`fÙk ds lkis{k lefer :i ls caVh 
gksa] vFkkZr~ ;fn dsUnzh; izo`fÙk ¼e/;½ ls lenwjLFk pj ekuksa dh vko`fÙk;k¡ leku gksA fuEufyf[kr nks caVuksa dk 
v/;;u dhft,A 
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d½ x : 10 15 20 25 30 

ƒ : 5 8 26 8 5 

;gk¡ x = 20, e/; ds enksa dk oxZ gSA 

[k½ x : 5-9 9-13  13-17  17-21  21-24 

ƒ : 7 18 25 18 7 

;gk¡ 13&17] e/; ds enksa dk oxZ gsA vki ljyrk ls le> ldrs gSa fd ;s nksukas lefer caVu gSaA 
vki ;g Hkh /;ku nhft, ¼vki ifjdyu }kjk lR;kiu dj ldrs gS½ fd izR;sd caVu ds fy, lekarj ek/;] 
ekf/;dk vkSj Hkwf;"Bd ds eku vfHkUu gSA oLrqr% izR;sd lefer caVu ds fy,] ftlesa vko`fÙk;k¡ fLFkjrk ls 
c<+rh gksa vkSj rc fLFkjrk ls ?kVrh gksa ¼vFkkZr~ tks ?kVkdkj gks½ A ek/;] ekf/;dk vkSj cgqyd vfHkUu gksrs gSaA 
xzkQ isij ij vkysf[kr ,sls caVuksa dk :i] le>us ds fy,] fuEu fp= dk v/;;u dhft,% 

;fn iw.kZr% lefdr vkadM+ksa ds js[kkfp= dks] ek/; esa ls tkrh gqbZ js[kk ij eksM+ fn;k t,] rks oØ dk 
,d vksj dk Hkkx nwljh vksj ds Hkkx ij] iw.kZr% laikrh gksrk gSA vki dg ldrs gSa fd oØ dk ,d vksj dk 
Hkkx nwljh vksj ds Hkkx dk niZ.k izfrfcEc gSA ijUrq lkekU;r% vko`fÙk caVu lefer ugha gksrsA dqN vYiek= 
vlefer gks ldrs gSa] rks vU; dqN cgqr vf/kd vlefer gks ldrs gSA fuEu nks vlefer ¼;k fo"ke½ caVuksa 
ij fopkj dhft, % 

d½ x : 5-9 9-13  13-17  17-21  21-24 

ƒ : 7 18 25 15 7 

[k½ x : 5-9 9-13  13-17  17-21  21-24 

ƒ : 7 28 15 10 2 

;gk¡ vko`fÙk;k¡ e/; ds lkis{k lefer :i ls forjfr ugha gSA caVu ¼d½ esa] vlefefr dh ek=k de gS] 
tc fd caVu ¼[k½ esa] bldh ek=k] rqyukRed :i ls vf/kd gSA 'kCn ^^oS"kE;** ;k ^^fo"kerk** dk iz;ksx] vkadM+ksa 
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esa vlefefr dh ek=k dks izdV djus ds fy, fd;k tkrk gsA ;fn vko`fÙkcaVu lefer u gksa rks bls fo"ke 
dgrs gSaA ;Fkk 'kCn ^^oS"kE;**] vlefefr dks izdV djrk gS] vkSj 'kCn ^^fo"ke** vlefer dksA vr% ,d lefer 
caVu dk oS"kE; 'kwU; gksrk gSA 

;fn ,d caVu esa] vko`fÙk;k¡ igys fLFkjrk ls ?kVsa vkSj fQj fLFkjrk ls c<+sa] rks Hkh] og caVu lefer gks 
ldrk gSA fuEu caVuksa ij fopkj dhft, % 

X 10-20   20-30   30-40   40-50   50-60   60-70    70-80 

ƒ  40    27   15  10   15 27  40 

vr% ge ;g Hkh dg ldrs gSa fd oS"kE; ds v/;;u ls vfHkizk;] dsUnzh; izo`fÙk ds nksuksa vksj enksa ds 
forj.k dk v/;;u gSA vkadM+ksa ds oS"kE; fo'ys"k.k ls] fuEu eq[; iz;kstu iwjs gksrs gSa% 

1- ;g ladsUnz.k dh izÑfr vkSj ek=k Kkr djus esa lgk;d gksrk gSSA vFkkZr~ ;g Kkr djus esa fd 
ladsUnz.k mPprj ekuksa esa vf/kd gS] ;k fuEurj ekuksa esaA 

2- ek/;] ekf/;dk vkSj cgqyd esa] vkuqHkkfod laca/k] ,d ifjfer :i ls fo"ke caVu ij vk/kkfjr gSA 
oS"kE; ds eki ls izdV gksxk fd fdl lhek rd] ,slk vkuqHkkfod laca/k oS/k gksrk gSA 

3- oS"kE; dk eki] ;g Kkr djus esa lgk;d gksrk gSa fd caVu lkekU; gS ;k ughaA 

/kukRed vkSj _.kkRed oS"kE;& 

tc Hkh lead fo"ke gksa rks nks lEHkouk,¡ gksrh gS % ¼1½ oS"kE; /kukRed gS] ;k ¼2½ oS"kE; _.kkRed gSA 
?kaVkdkj vkadM+ksa ;k ,d cgqyd vkadM+ksa esa] tks fd izkÑfrd v/;;uksa esa lokZf/kd lkekU; :i ls ik;s Hkh tkrs 
gSa] /kukRed vkSj _.kkRed oS"kE; vFkkZr~ oS"kE; dh fn'kk dh ladYiuk dks le>uk ljy gSA bl laca/k esa] 
cgqyd ,d egRoiw.kZ Hkwfedk fuHkkrk gSA cgqyd ds nksuksa vksj leadksa dk QSyko oS"kE; dh fn'kk dk fu'p; 
djus esa lgk;d gksrk gSA uhps fn, x, nks lead lewgksa ij fopkj dhft, % 

d½ en% 2&4 4&6 6&8 8&10  10&12 12&14 14&16 

vko`fÙk%   5 12  27 10    8   3   1 

[k½ en%  10&15 15&20 20&25 25&30 30&35 35&40 40&45 
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 vko`fÙk%    2    5     12  18    30 21   6 

lewg ¼[k½ ds ln`'k] ;fn caVu dk iqPN Hkkx NksVs ekuksa dh vksj ;k ckbZa vksj vf/kd yEck gks] vFkkZr~ 
cgqyd ds uhps dh vksj leadksa dk QSyko vf/kd gks] rks oS"kE; _.kkRed ;k okekorZ gksrk gSA ,slh fLFkfr esa] 
lekarj ek/; < ekf/;dk < cgqydA xzkQ isij ij vkysf[kr ,sls vkadM+ksa ds :i dks le>us ds fy,] fuEu fp= 
dks /;ku ls nsf[k,A 

lewg ¼d½ ds ln`'k ;fn caVu dk iqPN Hkkx] cM+s ekuksa dh vksj ;k nkbZa vksj] vf/kd yEck gks] vFkkZr~ 
cgqyd ds Åij dh vksj leadksa dk QSyko vf/kd gks] rks oS"kE; /kukRed ;k nf{k.kkorZ gksrk gSA ,slh fLFkfr esa 
lekarj ek/; > ekf/;dk > cgqydA xzkQ isij ij vkysf[kr ,sls vkadM+ksa ds :i dks le>us ds fy, fuEu fp= 
dks /;ku ls nsf[k,A 
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,sls leadksa dks nh?khZÑr ?kaVkdkj lead dgrs gSaA pje /kukRed oS"kE; rc gksrk gS tc fuEure ekuksa 
dh vko`fÙk;k¡ mPpre gksa vkSj fQj tSls&tSls eku c<+rs tk,¡] vko`fÙk;k¡ fLFkjrk ls ?kVrh tk,aA blh izdkj 
pje _.kkRed oS"kE; rc gksrk gS tc fuEure ekuksa dh vko`fÙk;k¡ mPpre gksaA ,sls leadksa dks J :i lead 
dgrs gSaA fuEu ds nks lead lewgksa ij fopkj dhft,A 

d½ en%    10&12 12&14 14&16 16&18 18&20 

vko`fÙk%  27   20 12    6  3 

[k½ en%   10&12 12&14 14&16 16&18 18&20 

vko`fÙk%  3   6  12   20 27 

lewg ¼d½ esa] ije /kukRed oS"kE; gS] tc fd lewg ¼[k½ esa] ije _.kkRed oS"kE; gSA xzkQ isij ij 
vkysf[kr muds :i] fuEu fp= ¼d½ vkSj ¼[k½ eas iznf'kZr :iksa ds vuqlkj gksaxsA 

vifdj.k vkSj oS"kE; esa varj& 

vifdj.k Js.kh ds dsUnzh; eki ls] mlds enksa ds fc[kjko] QSyko ;k fopyu ls lEcfU/kr gksrk gSA 
vkidks ;g Hkh Kkr gS fd vifdj.k dh eki] enksa ds fc[kjko dh ek=k ;k dsUnzh; izo`fÙk esa muds fopyuksa ds 
lekarj ek/; dks izdV djrh gSA blds foijhr oS"kE;] enksa dh ,d Js.kh ds lefefr ls fopyu ls lEcfU/kr 
gksrk gS vkSj oS"kE; dh eki] dsUnzh; izo`fÙk ds nksuksa vksj] enksa ds forj.k dh vlarqyrk dh ek=k dks izdV djrh 
gSaA uhps buds fof'k"V y{k.k lkj.khc) fd, x, gSa % 

i{k vifdj.k oS"kE; 

1- ekiu 
¼1½ O;fDrxr ekuksa ds fc[kjko dk 

¼2½ ekuksa ds dsUnzh; izo`fÙk ls ls fopyu dk 

¼1½ caVu ds lefefr ls fopyu dk 

¼2½ dsUnzh; izo`fÙk ds nksuksa vksj enksa ds 
forj.k dh izÑfr dk Ja
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2- vkx.ku 
rhu ek/;ksa % lekarj ek/;] ekf/;dk vkSj 
cgqyd esa ls fdlh ,d ds izfrfuf/kfRork dk 

rhu ek/;ksa % lekarj] ek/;] ekf/;dk 
vkSj]Hkwf;"Bd esa ls fdUgha nks ds varj dk 

3- lefer caVu dh 
fLFkfr esa 

dksbZ Hkh eku gks ldrk gS eku 'kwU; gks ldrk gS 

4- mi;ksfxrk 
leadksa ds fopj.k dks Kkr djus esa lgk;d 
gksrk gS 

vko`fÙk;ksa dk ladsUnz.k mPp ekuksa esa 
vf/kd gS] ;k fuEurj ekuksa esa] ;g Kkr 
djus esa lgk;d gksrk gSA 

 

oS"kE; ds ijh{k.k& 

ge ;g dSls crk ldrs gSa fd dksbZ fo'ks"k caVu fo"ke gS ;k ughaA ge dgsaxs fd ,d caVu esa oS"kE; 
fo|eku gS ;fn blesa fuEu y{k.k gks % 

1- ek/;] ekf/;dk vkSj Hkwf;"Bd laikrh u gksA 

2- ekf/;dk ls /kukRed fopyuksa dk ;ksxQy _.kkRed fopyuksa ds ;ksxQy ds leku u gksA 

3- Hkwf;"Bd ds nksuksa vksj vko`fÙk;ksa dk caVu leku u gks 

4- prqFkZd ekf/;dk ls lenwjLFk u gksa] vFkkZr~ Q3 - Md vkSj Md - Q1 vleku gksA 

5- tc Js.kh ds lHkh izs{k.kksa dks] xzkQ isij ij vkysf[kr fd;k tk, vkSj rc os ,d lefer oØ iznku 
u djsaA blls vfHkizk; gS fd tc js[kkfp= dks ekf/;dk ;k ek/; ij] m/okZ/kkj foHkkftr djsa vkSj 
rg nsa rks nksuksa vk/ks Hkkx iw.kZr% laikrh u gksaA 

oS"kE; dh eki& 

fdlh Js.kh esa] oS"kE; dh ek=k vkSj mldh fn'kk dk v/;;u djus ds fy, oS"kE; ds fofHkUu ekiksa dk 
iz;ksx fd;k tkrk gSA oS"kE; ds ;s eki fujis{k vkSj lkis{k nksuksa izdkj ds gks ldrs gSaA 

 fujis{k eki& 

fujis{k eki gesa crkrs gSa fd vlefefr fdruh gS vkSj og /kukRed gS] ;k _.kkRedA 

oS"kE; dh igyh fujis{k eki] ek/; vkSj Hkwf;"Bd ds ;k ek/; vkSj ekf/;dk ds varj ij vk/kkfjr gksrh 
gSA izrhd :i esa] ¼1½ fujis{k oS"kE; sk= ek/;&Hkwf;"Bd] ;k ¼2½ fujis{k oS"kE; sk= ek/;&ekf/;dkA ;fn ek/; 
dk eku] Hkwf;"Bd ;k ekf/;dk ds eku ls c<+k gks] rks oS"kE; /kukRed gksrk gS vU;Fkk ;g _.kkRed gksrk gSA 
/;ku nhft, fd ,d /kukRed fo"ke caVu esa] rhuksa ek/;ksa esa] lekarj ek/; dk eku vf/kdre vkSj Hkwf;"Bd dk 
eku U;wure gksrk gSA blh izdkj] ,d _.kkRed fo"ke caVu esa] Hkwf;"Bd dk eku vf/kdre vkSj lekarj ek/; 
dk eku U;wure gksrk gSA nksuksa fLFkfr;ksa esa] ekf/;dk] ek/; vkSj Hkwf;"Bd ds chp esa gksrh gSA 

oS"kE; dk nwljk fujis{k eki] prqFkZdksa ij vk/kkfjr gS vkSj bl rF; ij vk/kkfjr gS fd lkekU;r% ,d 
lefer caVu esa Q1 vkSj Q3 ekf/;dk ls le&nwjLFk gksrs gSa] vFkkZr~ Q3-Md = Md -Q1 ijarq] ;fn caVu vlefer 
gks] rks vf/kd yEcs iqPN Hkkx dh vksj fLFkr prqFkZd] nwljs prqFkZd dh rqyuk esa] ekf/;dk ls vf/kd nwjh ij 
gksxkA ,slh fLFkfr esa] oS"kE; dk fujis{k eki] MkW- ckmys ds fuEu lw= }kjk izkIr dj ldrs gSa % Ja
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fujis{k oS"kE;  skQ = (Q3 - Md) - (Md -Q1) = Q3 + Q1 - 2Md 

lw= ls Li"V gksrk gS fd ;fn (Q3 - Md) - (Md -Q1) ls cM+k gks rks oS"kE; /kukRed gS] vU;Fkk ;g 
_.kkRed gSA ,slk blfy,] D;ksafd Q3 -Md > Md - Q1 lwfpr djrk gS fd Q3 vkSj Md dk varj] Md vkSj Q1 
ds varj ls cM+k gSA blls vfHkizk; gS fd Q3 dh vksj ;k nkbZa vksj dk iqPN Hkkx vf/kd yEck gS] vFkkZr~ oS"kE; 
nf{k.kkorZ ;k /kukRed gSA 

 lkis{k eki&nks ;k nks ls vf/kd caVuksa ds oS"kE; dh rqyuk djus ds mís'; ls] fufnZ"V Jsf.k;ksa ;k caVuksa 
ds fy,] oS"kE; xq.kkad dk ifjdyu fd;k tkrk gSA lkis{k oS"kE; ekius dh nks egRoiw.kZ fof/k;k¡ uhps nh xbZ gS% 

1- dkyZ fi;jlu dk oS"kE; xq.kkad % oS"kE; ekius ds fy,, bl fof/k dk iz;ksx cgq/kk fd;k tkrk gS] 
vkSj ;g igys fujis{k eki ij vk/kkfjr gSA oS"kE; ekius ds fy, lw= bl izdkj gS% 

 = (X – Z) / 

vFkkZr~ oS"kE; ds igys fujis{k eki dks ekud fopyu ls Hkkftr fd;k tkrk gSA bl izdkj] ;g eku] 
leadksa dh bdkb;ksa ls eqDr gksxkA lefer caVu ds fy,] bl xq.kkad dk eku 'kwU; gksxkA ;fn ek/; Hkwf;"Bd 
ls cM+k gks rks oS"kE; /kukRed gksxk] vU;Fkk _.kkRed A O;okgj esa] bl xq.kkad dk eku] izk;% ± 3 ds chp 
gksrk gSA 

;fn Hkwf;"Bd lqifjHkkf"kr u gks rks fuEu lfUudV laca/k dk iz;ksx fd;k tkrk gSA 

Hkwf;"Bd ¾ 3 ¼ekf/;dk½ & 2 ¼ek/;½ 

oS"kE; ds fy,] mijksDr lw=] fuEu y?kqÑr :i ys ysrk gS % 

 = 3(X – M) / 

fVIi.kh % D;ksafd ek/; vkSj ekud fopyu ds ifjdyu esa] leadksa ds lHkh enksa dk iz;ksx gksrk gS] 
blfy, oS"kE; ekius dh] dkyZ fi;jlu dh fof/k] leadksa ds lHkh enksa dk iz;ksx djrh gSA 

2- MkW- ckmys dk oS"kE; xq.kkad % oS"kE; ekius ds fy, bl fof/k dk iz;ksx Hkh fd;k tkrk gS] vkSj ;g 
nwljs fujis{k eki ij vk/kkfjr gSA oS"kE; ekius ds fy, lw= bl izdkj gS% 

Q = (Q3 + Q1 – 2M) /(Q3 - Q1) 

vkb;s vc dqN mnkgj.kksa ls oS"kE; ds ifjdyu dh fof/k;ksa dk vH;kl djsa%& 

mnkgj.k 16  

fuEu ekuksa ls fo"kerk ,oa mlds xq.kkad dks ifjdfyr dhft, % 

3] 4] 6] 7] 15] 25 

gy % 

vkdkj (x) d = (X -X) d2

3 -7 49

4 -6 36

6 -4 16

6 -4 16Ja
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15 5 25

26 16 256

 x = 60  d = 0  d2 = 398 

lekUrj ek/; 

X =   

X =   = 10 

Hkwf;"Bd 

voxhZÑr Js.kh esa tks la[;k lokZf/kd nksgjk;h tkrh gS] ogh Hkwf;"Bd gS] vFkkZr~ Z = 6 

ekud fopyu 

 = 

 = 

 = 

 = 8.144 

fo"kerk 

sk = (X – Z) 

sk = 10 – 6 = 4 

vkSj vc fo"kerk dk xq.kkad 

 = (X – Z) / 

 = (10 – 6) /8.144 

 = 4 /8.144 

 = 0.4912 

mnkgj.k 17  

fuEu ekuksa ls fo"kerk ,oa mlds xq.kkad dks ifjdfyr dhft, % 

Marks 0-25 25-50 50-75 75-100 100-125 125-150 150-175

No. of students 10 9 5 0 10 4 2

gy%  
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fujh{k.k }kjk irk py jgk gS fd lokZf/kd vko`fÙk 10 nks ckj vk jgh gS vr% Hkwf;"Bd Li"V ugha gS] 
fQj Hkh lewgu vkSj fo'ys"k.k }kjk bldh tkap djsa& 

izkIrkad 

Marks (x) 

fo|kfFkZ;ksa dh la[;k No. of students (ƒ) 
fo’ys"k.k 

i ii iii iv v vi

0-25 10 

} 19 } 24 

III 3 

25-50 9

} 14 } 14 

III 3 

50-75 5

} 5 } 15 

III 3 

75-100 0 

} 10 } 14 

I 1 

100-125 10 

} 14 } 16 

III 3 

125-150 4 

} 6 

I 1 

150-175 2 

vkius ns[kk fd lokZf/kd feyku nafMdk,¡ 3 gSa tks Hkh pkj ckj vk;k gS vr% Hkwf;"Bd Li"V ugha 
gSA vc fo"kerk dh x.kuk oSdfYid lw= ls djuh gksxhA 

izkIrkad fo|kFkhZ (ƒ) 
lap;h 

vko`fÙk (cƒ) 
e/; eku (x) 

dx = 

(X-A)/i  

A=112.5 

i=25 

ƒ.dx 
ƒ.dx2 = 
ƒdx.dx 

0-25 10 10 12.5 -4 -40 160

25-50 9 19 37.5 -3 -27 81

50-75 5 24 62.5 -2 -10 20

75-100 0 24 87.5 -1 0 0

100-125 10 34 112.5 0 0 0

125-150 4 38 137.5 1 4 4

150-175 2 40 162.5 2 4 8

 ƒ = 40 
dx = 

 -7 

 ƒ.dx = 

-69 
 ƒ.dx2 = 

273 
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X = A +   X i 

X = 112.5 +   X 25 

X = 112.5 – 43.125 

X = 69.375  

X = 69.38 

ekf/;dk 

m = Size of th item 

m = Size of th item 

m = Size of th item 

vFkkZr~ 20 osa en dk eku] bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 24 esa ;g eku 
loZizFke izkIr gksxk] mlh ds vkdkj dks vFkkZr~ 50&75 dks ekf/;dk dk oxZ ekuk tk;sxkA vc bl ekf/;dk oxZ 
dk fu/kkZj.k djus ds i'pkr~ pj dk ;FkkFkZ eku] ml oxZ esa varosZ'ku }kjk fu/kkZfjr fd;k tk ldrk gSA  

Md = L +    x (m – c) 

Md = 50 +   x (20 – 19) 

Md = 50 +   x 1 

Md = 50 +  5 

Md = 55 

ekud fopyu 

 =  X c or i 

 =  X 25 

 =  X 25 

 =  X 25 

 =  X 25 

 = 1.9620 X 25 

 = 49.05 

fo"kerk 

sk = 3(X – M) 

sk = 3(69.38 – 55) = 43.14 
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vkSj vc ekud fo"kerk dk xq.kkad 

 = 3(X – M) / 

 = 3(69.38 – 55) /49.05 

 = 43.14 /49.05 

 = 0.8795 

mnkgj.k 18  

fuEu ekuksa ls MkW- ckmys dh prqFkZdksa ij vk/kkfjr fo"kerk ,oa mlds xq.kkad dks ifjdfyr dhft, % 

izkIrkad ¼ls de½  10 20 30 40 50 60 70 80 

fo|kfFkZ;ksa dh la[;k    4 16 40 76 96 112 120 125 

gy%  

pwafd Js.kh ^ls de* #i esa gS] vr% mls igys oxkZUrjksa esa fuEu izdkj cnyk tk;sxk& 

izkIrkad (x) fo|kfFkZ;ksa dh la[;k (ƒ) izkIrkad (x) fo|kfFkZ;ksa dh la[;k (ƒ) 

10 ls de 4 0-10 4

20 ls de 16 10-20 16-4=12

30 ls de 40 20-30 40-16=24

40 ls de 76 30-40 76-40=36

50 ls de 96 40-50 96-76=20

60 ls de 112 50-60 112-96=16

70 ls de 120 60-70 120-112=8

80 ls de 125 70-80 125-120=5

ƒ = 125 

;fn Js.kh ^ls de* #i esa gksrh gS] rks vko`fÙk;ka Lor% lap;h vko`fÙk;ksa ds #i esa gksrh gSaA tSlk fd 
mijksDr lkj.kh ls Li"V gSA vr% vc lh/ks gh foHkktu ekuksa dh x.kuk djsaxs% 

izFke prqFkZd 

q1 = Size of th item 

q1 = Size of th item 

q1 = Size of 31.25th item 

bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 40 esa ;g eku loZizFke izkIr gksxk] mlh ds 
vkdkj dks vFkkZr~ 20&30 dks izFke prqFkZd oxZ ekuk tk;sxkA vc bl oxZ dk fu/kkZj.k djus ds i'pkr~ pj dk 
;FkkFkZ eku] ml oxZ esa varosZ'ku }kjk fu/kkZfjr fd;k tk ldrk gSA   
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Q1 = L +    x (q1 – c) 

Q1 = 20 +  x (31.25 – 16) 

Q1 = 20 +   x (15.25) 

Q1 = 20 +  

Q1 = 20 + 6.35 

Q1 = 26.35 

blh izdkj r`rh; prqFkZd 

q3 = Size of 3 th item 

q3 = Size of 3 th item 

q3 = Size of th item 

q3 = Size of 93.75th item 

bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 96 esa ;g eku loZizFke izkIr gksxk] mlh ds 
vkdkj dks vFkkZr~ 40&50 dks r`rh; prqFkZd oxZ ekuk tk;sxkA vc  

Q3 = L +    x (q3 – c) 

Q3 = 40 +  x (93.75 – 76) 

Q3 = 40 +   x (17.75) 

Q3 = 40 + 

Q3 = 40 + 8.875 

Q3 = 48.875 = 48.88 

blh izdkj ekf/;dk 

m = Size of th item 

m = Size of th item 

m = Size of th item 

vFkkZr~ 62.5 osa en dk eku] bl eku dks lap;h vko`fÙk;ksa esa [kkstsaxsA lap;h vko`fÙk 76 esa ;g eku 
loZizFke izkIr gksxk] mlh ds vkdkj dks vFkkZr~ 30&40 dks ekf/;dk dk oxZ ekuk tk;sxkA vc bl ekf/;dk oxZ 
dk fu/kkZj.k djus ds i'pkr~ pj dk ;FkkFkZ eku] ml oxZ esa varosZ'ku }kjk fu/kkZfjr fd;k tk ldrk gSA  

Md = L +    x (m – c) Ja
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Md = 30 +    x (62.5 – 40) 

Md = 30 +   x 22.5 

Md = 30 +  

Md = 30 + 6.25 = 36.25 

fo"kerk 

skQ =  (Q3 - Md) - (Md -Q1) 

skQ = Q3 + Q1 - 2Md 

skQ = 48.88 + 26.35 – 2(36.25) 

skQ = 75.23 – 72.50 

skQ = 2.73 

vkSj vc fo"kerk dk xq.kkad 

Q = (Q3 + Q1 – 2M) /(Q3 - Q1) 

Q = 48.88 + 26.35 – 2(36.25) /48.88 – 26.35 

Q = 75.23 – 72.50 /22.53 

Q = 2.73 / 22.53 

Q = 0.1211 

lkjka'k& 

dsUnzh; izo`fÙk vkSj fopj.k dh eki] fdlh lead lewg ds lHkh y{k.kksa dks izdV ugha djrhA ;g lEHko 
gS fd nks lead lewgksa ds ek/; vkSj ekud fopyu vfHkUu gksa] ijarq muds caVu :i ds fopkj ls cgqr fHkUu 
gksaA ;fn leadksa dk caVu lefer ugha gS rks bls vlefer ;k fo"ke caVu dgrs gSaA oS"kE;] caVu esa lefefr ds 
vHkko dk funsZ'k djrk gSA cgqr vf/kd fo"ke leadksa esa] mPpre vko`fÙk ,d pje eku ls lacfU/kr gksrh gSA 
/kukRed fo"ke caVu dk mlds nkbZa vksj ,d yEck iqPN Hkkx gksrk gS vkSj ¼blfy,½ blis nf{k.kkorZ fo"ke caVu 
Hkh dgrs gSaA _.kkRed fo"ke leadksa dk muds ckbZa vksj ,d yEck iqPN Hkkx gksrk gS vkSj blfy, mUgsa okekorZ 
fo"ke Hkh dgrs gSaA 

vH;kl iz'u 1 fuEu ls dkyZ ih;lZu ds oSdfYid lw= ls fo"kerk xq.kkad dh x.kuk dhft;s%& 

ukekad izkIrkad ukekad izkIrkad ukekad izkIrkad 

1041 87 1046 47 1051 69

1042 38 1047 15 1052 55

1043 52 1048 28 1053 24

1044 75 1049 80 1054 36

1045 63 1050 71 1055 38

vH;kl iz'u 2 fuEu leadksa ls MkW- ckmys ds prqFkZd fo"kerk xq.kkad dh x.kuk dhft;s%& 
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ekg ykHk@gkfu ekg ykHk@gkfu ekg ykHk@gkfu 

tuojh 10000 ebZ -8000 flracj 4000 

Qjojh 18000 twu 100 vDrwcj 8000 

ekpZ 0 tqykbZ 400 uoacj 12000 

vizsy -2500 vxLr 1000 fnlacj 20000 

vH;kl iz'u 3 fuEu leadksa ls dkyZ ih;lZu ds fo"kerk xq.kkad ,oa MkW- ckmys ds prqFkZd fo"kerk xq.kkad dh 
x.kuk dhft;s%& 

vkdkj vko`fÙk 10 172

5 10 11 124

6 33 12 61

7 70 13 32

8 110 14 12

9 176 ;ksx 800 

vH;kl iz'u 4 fuEu leadksa ls dkyZ ih;lZu ds fo"kerk xq.kkad dh x.kuk dhft;s%& 

izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k izkIrkad ¼70 esa ls½ fo|kfFkZ;ksa dh la[;k 

0-10 10 40-50 12

20-30 20 50-60 8

20-30 30 60-70 5

30-40 15 Total 100

vH;kl iz'u 5 fuEu ls dkyZ ih;lZu ,oa MkW- ckmys ds fo"kerk xq.kkadksa dh x.kuk dhft;s%& 

vkdkj vko`fÙk vkdkj vko`fÙk vkdkj vko`fÙk 

0-9 2 40-49 12 80-89 2

10-19 3 50-59 8 90-99 1

20-29 6 60-69 5 ;ksx 50 

30-39 8 70-79 3

vH;kl iz'u 6 fuEu leadksa ls dkyZ ih;lZu ds oSdfYid lw= ls fo"kerk xq.kkad dh x.kuk dhft;s%& 

etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k etnwjh Jfedksa dh la[;k 

75-80 5 55-60 7 35-40 7

70-75 7 50-55 12 30-35 7

65-70 15 45-50 18 25-30 8

60-65 18 40-45 5 20-25 4Ja
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vH;kl iz'u 7 fuEu leadksa ls MkW- ckmys ds prqFkZd fo"kerk xq.kkad dh x.kuk dhft;s%& 

dsUnzh; vkdkj vko`fÙk dsUnzh; vkdkj vko`fÙk 

14 1 22 37

16 7 24 29

18 10 26 9

20 44 28 3

vH;kl iz'u 8 fuEu leadksa ls dkyZ ih;lZu ds lw= ls fo"kerk xq.kkad dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

10 ls de 5 60 ls de 124 

20 ls de 25 70 ls de 168 

30 ls de 50 80 ls de 202 

40 ls de 78 90 ls de 238 

50 ls de 96 100 ls de 240 

vH;kl iz'u 9 fuEu leadksa ls dkyZ ih;lZu ds lw= ls fo"kerk xq.kkad dh x.kuk dhft;s%& 

izkIrkad fo|kfFkZ;ksa dh la[;k izkIrkad fo|kfFkZ;ksa dh la[;k 

80% ls de 100 40% ls de 32 

70% ls de 90 30% ls de 20 

60% ls de 80 20% ls de 13 

50% ls de 60 10% ls de 5 

vH;kl iz'u 10 fuEu leadksa ls dkyZ ih;lZu ds fo"kerk xq.kkad ,oa MkW- ckmys ds prqFkZd fo"kerk xq.kkad dh 
x.kuk dhft;s%& 

mit lbs. esa [ksrksa dh la[;k 120 ls vf/kd 156 300 ls vf/kd 31 

0 ls vf/kd 216 180 ls vf/kd 98 360 ls vf/kd 13 

60 ls vf/kd 210 240 ls vf/kd 57 420 ls vf/kd 7 
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flª¸ (Section) C

•äÿÊÿ (Chapter) 1

‚„U - ‚ê’ãäÊ
(Correlation)

1. ¬Á⁄Uøÿ

2. ‚„U-‚ê’ãäÊ ∑§Ê •Õ¸ ∞fl¥ ¬Á⁄U÷Ê·Ê∞¥

3. ‚„U-‚ê’ãäÊ ∑§Ë Áfl‡Ê·ÃÊ∞°

4. ∑§Ê⁄UáÊ-∑§Êÿ¸ ‚ê’ãäÊ

5. ‚„U-‚ê’ãäÊ ∑§ ¬˝∑§Ê⁄U

6. ‚„U-‚ê’ãäÊ ∑§Ê ¬Á⁄U◊ÊáÊ

7. ‚„U ‚ê’ãäÊ ôÊÊÃ ∑§⁄UŸ ∑§Ë ⁄UËÁÃÿÊ¥

ÁflˇÊ¬ ÁøòÊ ÿÊ Á’ãŒÈ ÁøòÊ ÁflÁäÊ

‚ÊäÊÊ⁄UáÊ ⁄‘UπÊÁøòÊ ÁflÁäÊ

∑§Ê‹¸ Á¬ÿ‚¸Ÿ ∑§Ê ‚„U‚¥’¥äÊ ªÈáÊ∑§ ÁflÁäÊ

¬˝àÿˇÊ ÁflÁäÊ

•¬˝àÿˇÊ/‹ÉÊÈ ÁflÁäÊ

‚¥ªÊ◊Ë Áflø‹Ÿ ÁflÁäÊ

8. ÁmUø⁄U •ÊflÎÁûÊ ’¥≈UŸ/flªË¸∑Î§Ã ‚¥◊∑§Ê¥ ◊¥ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ

9. ◊Í‹ Á’ãŒÈ ÃÕÊ ¬Ò◊ÊŸ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê ¬˝÷Êfl

10. ‚ê÷Ê√ÿ Áfl÷˝◊

11. ¬˝◊Ê¬ Áfl÷˝◊

12. ÁS¬ÿ⁄U◊ÒŸ ∑§Ë ∑§ÊÁ≈U •ãÃ⁄U ÁflÁäÊ

13. ‚¥ªÊ◊Ë Áflø‹Ÿ ÁflÁäÊ

14. ∑§Ê‹ üÊáÊË ◊¥ ‚„U-‚ê’ãäÊ

15. Áfl‹ê’Ÿ ÃÕÊ •ª˝ª◊Ÿ

16. •èÿÊ‚ÊÕ¸ ¬˝‡Ÿ
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flª¸ (Section) C

•äÿÊÿ (Chapter) 1

‚„U - ‚ê’ãäÊ
(Correlation)

¬Á⁄Uøÿ (Introduction)
•’ Ã∑§ •Ê¬Ÿ ¬Ífļ ∑§ •äÿÊÿÊ¥ ◊¥ ∞∑§ ø⁄UËÿ •ÊflÎÁÃ ÁflÃ⁄UáÊ ∑§Ê •äÿÿŸ Á∑§ÿÊ „ÒU ¡Ê Á∑§ üÊÁáÊÿÊ¥ ∑§Ê ‚ËÁ◊Ã Áfl‡‹·áÊ

◊ÊòÊ „UË „ÒU– ßU‚ •äÿÿŸ ◊¥ ‚◊¥∑§Ê¥ ∑§Ë ‚ËÁ◊Ã ◊ÊòÊÊà◊∑§ Áfl‡Ê·ÃÊ•Ê¥ ∑§Ë øøȨ̂ ŒË ªÿË „ÒU– ‚„U-‚ê’ãäÊ Ã∑§ŸË∑§ ∑§ •äÿÿŸ ∑§Ê
©Ug‡ÿ ÁflÁ÷ããÊ ‚¥◊∑§ ‚◊Í„UÊ¥ ∑§ ◊äÿ Áfl‡‹·áÊÊà◊∑§ ‚ê’ãäÊ ∑§Ê ¬ÃÊ ‹ªÊŸÊ „ÒU– ŒÊ üÊÁáÊÿÊ¥ ◊¥ ‚ÊÕ-‚ÊÕ ¬Á⁄UflÃ¸Ÿ „UÊŸ ∑§Ë
¬˝flÁûÊ ∑§Ê •äÿÿŸ ‚„U-‚ê’ãäÊ Áfl‡‹·áÊ mUÊ⁄UÊ Á∑§ÿÊ ¡ÊÃÊ „ÒU–

‚„U-‚ê’ãäÊ ∑§Ê •Õ¸ ∞fl¥ ¬Á⁄U÷Ê·Ê∞¥
(Meaning and Definitions of Correlation)

•Õ¸ (Meaning)
¡’ ŒÊ ‚◊¥∑§-üÊÁáÊÿÊ¥ ◊¥ ßU‚ ¬̋∑§Ê⁄U ∑§Ê ‚ê’ãäÊ „UÊ Á∑§ ∞∑§ ‚◊¥∑§ üÊáÊË ◊¥ ¬Á⁄UflÃ̧Ÿ „UÊŸ ¬⁄U ŒÍ‚⁄UË ‚◊¥∑§ üÊáÊË ◊¥ ÷Ë ©U‚Ë

ÁŒ‡ÊÊ ◊¥ ÿÊ Áfl¬⁄UËÃ ÁŒ‡ÊÊ ◊¥ ¬Á⁄UflÃ¸Ÿ „UÊ ¡Êÿ ÃÊ ßU‚ ‚„U-¬Á⁄UflÃ¸Ÿ ∑§ ªÁáÊÃËÿ ◊Ê¬ ∑§Ê ‚„U-‚ê’ãäÊ ∑§„UÊ ¡ÊÃÊ „ÒU–
¬Á⁄U÷Ê·Ê∞¥ (Definitions)

ÁflÁ÷ããÊ ÁflmUÊŸÊ¥ Ÿ ‚„U-‚ê’ãäÊ ∑§Ë •Ÿ∑§ ¬Á⁄U÷Ê·Ê∞° ŒË „ÒU-
¬˝Ê. Á∑¥§ª ∑§ •ŸÈ‚Ê⁄U, ““ÿÁŒ ÿ„U ‚àÿ Á‚hU „UÊ ¡ÊÃÊ „ÒU Á∑§ •ÁäÊ∑§Ê¥‡Ê ©UŒÊ„U⁄UáÊÊ¥ ◊¥ ŒÊ ø⁄U-◊ÍÀÿ (Variables) ‚ŒÒfl

∞∑§ „UË ÁŒ‡ÊÊ ◊¥ ÿÊ ¬⁄US¬⁄U Áfl¬⁄UËÃ ÁŒ‡ÊÊ ◊¥ ÉÊ≈UŸ ÿÊ ’…∏UŸ ∑§Ë ¬̋flÎÁûÊ ⁄UπÃ „Ò¥U ÃÊ ∞‚Ë ÁSÕÁÃ ◊¥ ÿ„U ‚◊¤ÊÊ ¡ÊŸÊ øÊÁ„U∞ Á∑§ ©UŸ◊¥
∞∑§ ÁŸÁpÃ ‚ê’ãäÊ „ÒU– ©U‚Ë ‚ê’ãœ ∑§Ê ‚„U-‚ê’ãäÊ ∑§„UÃ „ÒU–””

’Ê©U‹ ∑§ •ŸÈ‚Ê⁄U,““¡’ ŒÊ ‚¥ÅÿÊ∞° ßU‚ ¬̋∑§Ê⁄U ‚ê’ÁãäÊÃ „UÊ Á∑§ ∞∑§ ∑§Ê ¬Á⁄UflÃ̧Ÿ ŒÍ‚⁄‘U ∑§ ¬Á⁄UflÃ̧Ÿ ∑§Ë ‚„UÊŸÈ÷ÍÁÃ ◊¥ „UÊ,
Á¡‚‚ ∞∑§ ∑§Ë ∑§◊Ë ÿÊ flÎÁhU, ŒÍ‚⁄‘U ∑§Ë ∑§◊Ë ÿÊ flÎÁhU ‚ ‚ê’ÁãäÊÃ „UÊ ÿÊ Áfl¬⁄UËÃ „UÊ •ÊÒ⁄U ∞∑§ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ë ◊ÊòÊÊ ŒÍ‚⁄‘U ∑§
¬Á⁄UflÃ¸Ÿ ∑§Ë ◊ÊòÊÊ ∑§ ‚◊ÊŸ „UÊ, ÃÊ ŒÊŸÊ¥ ◊ÊòÊÊ∞° ‚„U-‚ê’ãäÊ ∑§„U‹ÊÃË „ÒU–””

¬˝Ê. ’ÊÁ«¥Uª≈UŸ ∑§ •ŸÈ‚Ê⁄U, ““¡’ ∑§÷Ë ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ ‚◊Í„UÊ¥, flªÊZ •ÕflÊ ‚◊¥∑§ üÊÁáÊÿÊ¥ ◊¥ ‚ÈÁŸÁ‡øÃ ‚¥ÿÊª
Áfll◊ÊŸ „UÊ ÃÊ ©UŸ◊¥ ‚„U-‚ê’ãäÊ ∑§Ê „UÊŸÊ ∑§„UÊ ¡ÊÃÊ „ÒU–””

ßU‚ ¬˝∑§Ê⁄U ‚„U-‚ê’ãäÊ ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ ‚ê’ÁãäÊÃ ø⁄UÊ¥ ∑§ ◊äÿ ‚ê’ãäÊ ∑§Ë ‚Ë◊Ê ∑§Ê ∑§„UÃ „ÒU– ÿ„U ø⁄UÊ¥ ∑§ ◊äÿ
ÁŸÁ‡øÃ ‚ê’ãäÊ ∑§Ë ◊ÊòÊÊ ∑§Ê ◊Ê¬ „ÒU–

‚„U-‚ê’ãäÊ ∑§Ë Áfl‡Ê·ÃÊ∞° (Properties of Correlation)
1. ‚„U-‚ê’ãäÊ Áfl‡‹·áÊ ∑§Ê ©Ug‡ÿ ÁflÁèÊããÊ ø⁄UÊ¥ ∑§ ◊äÿ ‚ê’ãäÊ SÕÊÁ¬Ã ∑§⁄UUÃÊ „ÒU–
2. ßU‚∑§Ê ©Ug‡ÿ ø⁄UÊ¥ ∑§ ◊äÿ ‚ê’ãäÊ ∑§Ë ◊ÊòÊÊ ∑§Ê ◊Ê¬Ÿ ∑§⁄UŸÊ „ÒU–

∑§Ê⁄UáÊ-∑§Êÿ¸ ‚ê’ãäÊ (Cause and Effect Relationship)
¡’ ∞∑§ ‚◊¥∑§ üÊáÊË ◊¥ „ÈU∞ ¬Á⁄UflÃ¸Ÿ ŒÍ‚⁄UË ‚◊¥∑§ üÊáÊË¥ ◊¥ „È∞ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê ∑§Ê⁄UáÊ ’Ÿ ¡ÊÃ „ÒU ÃÊ ÿ„U ◊ÊŸÊ ¡ÊÃÊ „ÒU Á∑§

ŒÊŸÊ¥ ø⁄UÊ¥ ◊¥ ∑§Ê⁄UáÊ-∑§Êÿ¸ ‚ê’ãäÊ „ÒU ÃÕÊ ŒÊŸÊ¥ ø⁄UÊ¥ ∑§ ◊äÿ ∑§Ê ‚ê’ãäÊ ‚ÊÕ¸∑§ „Ò– ©UŒÊ„UáÊÊÕ¸, ∞∑§ flSÃÈ ∑§ ◊ÍÀÿÊ¥ ◊¥ flÎÁhU „ÈUßU̧
„UÊ ÃÕÊ ßU‚ ◊ÍÀÿ flÎÁhU ∑§ ∑§Ê⁄UáÊ ©U‚ flSÃÈ ∑§Ë ◊Ê°ª ◊¥ ∑§◊Ë •ÊÿË „UÊ, Ã’ ÿ„U ∑§„UÊ ¡Ê ‚∑§ÃÊ „Ò Á∑§ flSÃÈ ∑§ ◊ÍÀÿ ∞fl¥ ◊Ê°ª ◊¥
∑§Ê⁄UáÊ-∑§Êÿ¸ ‚ê’ãäÊ „ÒU– ø⁄UÊ¥ ∑§ ◊äÿ ¡’ ∑§Ê⁄UáÊ-∑§Êÿ¸ ‚ê’ãäÊ „UÊÃÊ „ÒU Ã’ „UË ¬Á⁄U∑§Á‹Ã ‚„U-‚ê’ãäÊ ◊„Uàfl¬ÍáÊ¸ ÿÊ ‚ÊÕ¸∑§
◊ÊŸÊ ¡ÊÃÊ „ÒU–
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∑§Ê⁄UáÊ-∑§Êÿ¸ ‚ê’ãäÊ ∑§ Á’ŸÊ ‚„U-‚ê’ãäÊ ∑§fl‹ ‚Ê„Uøÿ¸ (Association) ÿÊ ‚„U-Áflø⁄UáÊ (Co-Variance) ∑§Ê „UË
SÕÊÁ¬Ã ∑§⁄UÃÊ „ÒU ¡Ê •Õ¸„UËŸ ÷Ë „UÊ ‚∑§ÃÊ „ÒU– ∞‚ ‚„-‚ê’ãäÊ ∑§Ê ÷˝Ê◊∑§ ‚„U-‚ê’ãäÊ (Spurious Correlation)
∑§„UÊ ¡ÊÃÊ „ÒU–

‚„U-‚ê’ãäÊ ∑§ ¬˝∑§Ê⁄U (Types of Correlation)
‚„U-‚ê’ãäÊ ∑§Ê ÁŸêŸ ÃËŸ flªÊZ ◊¥ ’Ê¥≈UÊ ¡Ê ‚∑§ÃÊ „ÒU—

(i) äÊŸÊà◊∑§ ÃÕÊ ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ

(ii) ‚⁄U‹, ’„ÈUªÈáÊË ÃÕÊ •Ê¥Á‡Ê∑§ ‚„U-‚ê’ãäÊ

(iii) ⁄‘UπËÿ ÃÕÊ fl∑̋§-⁄‘UπËÿ ‚„U-‚ê’ãäÊ

1. äÊŸÊà◊∑§ ÃÕÊ ´§áÊÊà◊∑§ ‚„U-‚ê’ãäÊ (Positive and Negative Correlation)-
¡’ ŒÊ ø⁄UÊ¥ ◊¥ ¬Á⁄UfļÃŸ ∞∑§ „UË ÁŒ‡ÊÊ ◊¥ „UÊ •ÕȨ̂Ã̃ ∞∑§ ø⁄U ◊¥ flÎÁhU „UÊŸ ¬⁄U ŒÍ‚⁄‘U ø⁄U ◊¥ ÷Ë flÎÁhU „UÊ ÃÕÊ ∞∑§ ø⁄U ◊¥ ∑§◊Ë

„UÊŸ ¬⁄U ŒÍ‚⁄‘U ø⁄U ◊¥ ÷Ë ∑§◊Ë „UÊ, ÃÊ ∞‚ ‚„U-‚ê’ãäÊ ∑§Ê äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ ∑§„UÃ „ÒU¥, ¡Ò‚- ◊Ê°ª ∞fl¥ ◊ÍÀÿ ◊¥ ‚„U-‚ê’ãäÊ–
¡’ ŒÊ ø⁄UÊ¥ ◊¥ ¬Á⁄UflÃ̧Ÿ Áfl¬⁄UËÃ ÁŒ‡ÊÊ ◊¥ „UÊ¥, •ÕȨ̂Ã̃ ∞∑§ ø⁄U ◊¥ flÎÁhU „UÊŸ ¬⁄U ŒÍ‚⁄‘U ø⁄U ◊¥ ∑§◊Ë „UÊ •ÕflÊ ∞∑§ ø⁄U ◊¥ ∑§◊Ë

„UÊŸ ¬⁄U ŒÍ‚⁄‘U ø⁄U ◊¥ flÎÁhU „UÊ, ÃÊ ∞‚ ‚„U-‚ê’ãäÊ ∑§Ê ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ ∑§„UÃ „ÒU¥, ¡Ò‚- ¬ÍÁûÊ¸ ∞fl¥ ◊ÍÀÿ ◊¥ ‚„U-‚ê’ãäÊ–
ÁŸêŸ ©UŒÊ„U⁄UáÊÊ¥ ‚ äÊŸÊà◊∑§ ∞fl¥ ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ ◊¥ •ãÃ⁄U S¬CU „UÊ ¡ÊÿªÊ—

äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ  (Positive Correlation) ∑§Ê ©UŒÊ„U⁄UáÊ-

 ŒÊŸÊ¥ ø⁄U ◊ÍÀÿÊ¥ ◊¥ flÎÁhU „UÊŸ ¬⁄U

◊ÍÀÿ (M§.)
77
78
99
110
111
112

¬ÍÁûÊ¸ (ßU∑§ÊßUÿÊ°)
11,375
12,000
22,500
23,000
23,500
24,000

´§áÊÊà◊∑§ ‚„U-‚ê’ãäÊ  (Negative Correlation) ∑§Ê ©UŒÊ„U⁄UáÊ-

∞∑§ ø⁄U ◊¥ flÎÁhU ÃÕÊ ŒÍ‚⁄‘U ø⁄U ◊¥
∑§◊Ë „UÊŸ ¬⁄U

◊ÍÀÿ (M§.)
77
78
79
80
81
82

◊Ê°ª(ßU∑§ÊßUÿÊ°)
11,750
11,650
11,500
11,350
11,200
11,100

©U¬ÿȨ̀ÄÃ ‚ S¬CU „Ò Á∑§ ◊ÍÀÿ ∞fl¥ ¬ÍÁûȨ̂ ◊¥ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ „UÒ ¡’Á∑§ ◊ÍÀÿ ∞fl¥ ◊Ê°ª ◊¥ ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ „ÒU–Ja
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2. ‚⁄U‹, ’„ÈUªÈáÊË ÃÕÊ •Ê¥Á‡Ê∑§ ‚„U-‚ê’ãäÊ (Simple, Multiple and Partial Correla-
tion)-

SflÃ¥òÊ ∞fl¥ •ÊÁüÊÃ ø⁄UÊ¥ ∑§Ë ‚¥ÅÿÊ ∑§ •ÊäÊÊ⁄U ¬⁄U ‚„U-‚ê’ãäÊ ‚⁄U‹, ’„ÈUªÈáÊË ÃÕÊ •Ê¥Á‡Ê∑§ „UÊ ‚∑§ÃÊ „ÒU–

‚⁄U‹ ‚„U-‚ê’ãäÊ (Simple Correlation)- ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚ê’ãäÊ ∑§Ê ‚⁄U‹ ‚„U-‚ê’ãäÊ ∑§„UÊ ¡ÊÃÊ „ÒU–

’„ÈUªÈáÊË ‚„U-‚ê’ãäÊ (Multiple Correlation)- ¡’ ∞∑§ •ÊÁüÊÃ ø⁄U ¬⁄U ŒÊ ‚ •ÁäÊ∑§ SflÃ¥òÊ ø⁄UÊ¥
∑§ ‚Áê◊Á‹Ã ¬˝÷Êfl ∑§Ê •äÿÿŸ ∑§⁄UŸÊ „Ê, Ã’ ∞‚ ‚„U-Áflø⁄UáÊ ∑§Ê ’„ÈUªÈáÊË ‚„U-‚ê’ãäÊ ∑§„UÊ ¡ÊÃÊ „ÒU–

•Ê¥Á‡Ê∑§ ‚„U-‚ê’ãäÊ (Partial Correlation)- ¡’ ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ SflÃ¥òÊ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-
Áflø⁄UáÊ ∑§Ê •äÿÿŸ Á∑§ÿÊ ¡Êfl ∞fl¥ ∞∑§ ø⁄U ∑§ ¬˝̋÷Êfl ∑§Ê ÁSÕ⁄U ⁄Uπ∑§⁄U ∑§fl‹ ŒÊ ø⁄U ◊ÍÀÿÊ¥ ∑§ ’Ëø ‚„U-‚ê’ãäÊ ôÊÊÃ Á∑§ÿÊ
¡Êfl ÃÊ ∞‚ ‚„U-‚ê’ãäÊ ∑§Ê •Ê¥Á‡Ê∑§ ‚„U-‚ê’ãäÊ ∑§„UÊ ¡ÊÃÊ „ÒU–

©UŒÊ„U⁄UáÊ ∑§ Á‹∞ , ¡’ πÊŒ ∑§ ©U¬ÿÊª ∑§Ë ◊ÊòÊÊ ÃÕÊ ª„Í¥ ∑§ ©Uà¬ÊŒŸ ∑§Ë ◊ÊòÊÊ ∑§ ◊äÿ ‚„U-Áflø⁄UáÊÊ¥ ∑§Ê ◊Ê¬Ÿ Á∑§ÿÊ
¡Êÿ ÃÊ ∞‚ ‚„U-Áflø⁄UáÊ ∑§Ê ªÁáÊÃËÿ ◊Ê¬ ‚⁄U‹ ‚„U-‚ê’ãäÊ ∑§„U‹ÊÃÊ „ÒU– ÿÁŒ fl·Ȩ̂ ∞fl¥ πÊŒ ∑§Ë ◊ÊòÊÊ ŒÊŸÊ¥ ∑§ ∑§Ê⁄UáÊ ª„Í¥U ∑§Ë
©Uà¬ÊŒŸ ◊ÊòÊÊ ◊¥ „UÊŸ flÊ‹ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê •äÿÿŸ Á∑§ÿÊ ¡Êÿ ÃÊ ÿ„U ’„ÈUªÈáÊË ‚„U-‚ê’ãäÊ ∑§„U‹ÊÃÊ „ÒU– ÿÁŒ fl·Ê¸ ∞fl¥ πÊŒ ∑§Ë
◊ÊòÊÊ ◊¥ ∞∑§ ø⁄U (fl·Ȩ̂ ∑§Ë ◊ÊòÊÊ) ∑§Ê ÁSÕ⁄U ◊ÊŸ∑§⁄U πÊŒ ∑§Ë ◊ÊòÊÊ ∞fl¥ ª„Í¥ ∑§ ©Uà¬ÊŒŸ ∑§Ë ◊ÊòÊÊ ∑§ ◊äÿ ‚„-U‚ê’ãäÊ ôÊÊÃ ∑§⁄UŸÊ
„UÊ ÃÊ ∞‚ ‚„U-‚ê’ãäÊ ∑§Ê •Ê¥Á‡Ê∑§ ‚„U-‚ê’ãäÊ ∑§„UÊ ¡ÊÃÊ „Ò–
3. ⁄‘UπËÿ ÃÕÊ fl∑˝§-⁄‘UπËÿ ‚„U-‚ê’ãäÊ (Linear and curvilinear Correlation)-

ÿÁŒ ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ¬Á⁄UflÃ̧Ÿ ∑§Ê •ŸÈ¬ÊÃ ÁSÕ⁄U ⁄U„UÃÊ „ÒU ÃÊ ∞‚Ê ‚„U-‚ê’ãäÊ ⁄‘UπËÿ ‚„U-‚ê’ãäÊ ∑§„U‹ÊÃÊ „ÒU– ÿÁŒ ßU‚ ⁄‘UπÊ-
ÁøòÊ mUÊ⁄UÊ ¬̋ŒÁ‡Ȩ̂Ã Á∑§ÿÊ ¡Êfl ÃÊ ª˝Ê»§ ¬⁄U ∞∑§ ‚ËäÊË ⁄‘UπÊ ’ŸªË– ø⁄UÊ¥ ∑§ ◊äÿ ⁄‘UπËÿ ‚„U-‚ê’ãäÊ ∑§Ê ÁŸêŸ ¬̋∑§Ê⁄U ‚ ¬̋ŒÁ‡Ȩ̂Ã Á∑§ÿÊ
¡Ê ‚∑§ÃÊ „ÒU—

Y = a + bX
ÿÁŒ ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ¬Á⁄UflÃ̧Ÿ ∑§Ê •ŸÈ¬ÊÃ ÁSÕ⁄U Ÿ„UË¥ ⁄U„UÃÊ „ÒU ÃÊ ∞‚Ê ‚„U-‚ê’ãäÊ fl∑̋§-⁄‘UπËÿ ‚„U-‚ê’ãäÊ ∑§„U‹ÊÃÊ „ÒU–

ÿÁŒ ßU‚ ⁄‘UπÊ-ÁøòÊ mUÊ⁄UÊ ¬̋ŒÁ‡Ȩ̂Ã Á∑§ÿÊ ¡Êfl ÃÊ ∞∑§ fl∑̋§ ⁄‘UπÊ ’ŸªË– fl∑̋§ ⁄‘UπËÿ ‚„U-‚ê’ãäÊ ‚Ê◊ÊÁ¡∑§ ÃÕÊ •ÊÁâȨ̂∑§ ̌ ÊòÊÊ¥ ‚
‚ê’ÁãäÊÃ ‚◊¥∑§Ê¥ ◊¥ ¬ÊÿÊ ¡ÊÃÊ „Ò– fl∑˝§ ⁄‘UπËÿ ‚„U-‚ê’ãäÊ ∑§Ê ÁŸêŸ ¬˝∑§Ê⁄U ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—

Y= a+ bX + cX2

‚„U-‚ê’ãäÊ ∑§Ê ¬Á⁄U◊ÊáÊ (Degree of Correlation)
‚„U-Áflø⁄UáÊ ∑§Ê ‚¥ÅÿÊà◊∑§ ◊ÊŸ ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ (Coefficient of Correlation) ∑§„U‹ÊÃÊ „ÒU– ßU‚

•¥ª̋¡Ë ∑§ 'r' ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑  (r) ∑§Ê äÊŸÊà◊∑§ (+) ÿÊ ́ §áÊÊà◊∑§ (-) Áøã„UÊ¥ ∑§ ‚ÊÕ ¬˝ŒÁ‡Ê¸Ã
Á∑§ÿÊ ¡ÊÃÊ „ÒU–

‚„U-‚ê’ãäÊ ∑§Ë ◊ÊòÊÊ ∑§Ê •äÿÿŸ ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ ∑§ •ÊäÊÊ⁄U ¬⁄U Á∑§ÿÊ ¡ÊÃÊ „ÒU– ‚„U-‚ê’ãäÊ ∑§Ë ◊ÊòÊÊ ÁŸêŸ ¬̋∑§Ê⁄U
∑§Ë „UÊ ‚∑§ÃË „ÒU—

1. ¬ÍáȨ̂ ‚„U-‚ê’ãäÊ
2. ‚„U-‚ê’ãäÊ ∑§Ë ‚ËÁ◊Ã ◊ÊòÊÊ
   (•) ©Uëø SÃ⁄UËÿ ‚„U-‚ê’ãäÊ
   (’) ◊äÿ◊ SÃ⁄UËÿ ‚„U-‚ê’ãäÊ
   (‚) ÁŸêŸ SÃ⁄UËÿ ‚„U-‚ê’ãäÊ
3. ‚„U-‚ê’ãäÊ ∑§Ë •ŸÈ¬ÁSÕÁÃ
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‚„U-‚ê’ãäÊ ∑§Ê ¬Á⁄U◊ÊáÊ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ ´§áÊÊà◊∑§ ‚„U-‚ê’ãäÊ

(Degree of Correlation) (Positive
Correlation)

(Negative
Correlation)

¬ÍáÊ¸ (Perfect) +1 -1
©Uëø SÃ⁄UËÿ (High Degree) +.75 ‚ +1 ∑§ ◊äÿ -.75 ‚ -1 ∑§ ◊äÿ
◊äÿ-SÃ⁄UËÿ +.25 ‚ +75 ∑§ ◊äÿ -.25 ‚ -.75 ∑§ ◊äÿ
 (Moderate degree)
ÁŸêŸ-SÃ⁄UËÿ  (Low degree) +.0 ‚ +.25 ∑§ ◊äÿ -.0 ‚ -.25 ∑§ ◊äÿ
‚„U-‚¥’¥äÊ ∑§Ê ¬ÍáÊ¸Ã— •÷Êfl 0 0
(No Correlation)

Á≈Uå¬áÊË- ‚¥ÅÿÊà◊∑§ ¬̋‡ŸÊ¥ ∑§Ê „U‹ ∑§⁄UÃ ‚◊ÿ ÿ„U äÿÊŸ ⁄UπŸÊ øÊÁ„U∞ Á∑§ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ◊ÍÀÿ ¬̋àÿ∑§ Œ‡ÊÊ ◊¥ 0

ÃÕÊ  ± 1 ∑§ ◊äÿ „UÊªÊ–

‚„U ‚ê’ãäÊ ôÊÊÃ ∑§⁄UŸ ∑§Ë ⁄UËÁÃÿÊ¥
(Methods of Determining Correlation)

‚„U ‚¥’¥äÊ ôÊÊÃ ∑§⁄UŸ ∑§Ë ¬˝◊Èπ ⁄UËÁÃÿÊ¥ ∑§Ê •ª˝Ê¥Á∑§Ã øÊ≈¸U mUÊ⁄UÊ ‚⁄U‹ÃÊ ‚ ‚◊¤ÊÊ ¡Ê ‚∑§ÃÊ „ÒU—-
‚„U-‚ê’ãäÊ ôÊÊÃ ∑§⁄UŸ ∑§Ë ⁄UËÁÃÿÊ°

‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ ∑§ ◊ÊŸ ∑§ •ÊäÊÊ⁄U ¬⁄U ‚„U-‚ê’ãäÊ ∑§ ¬Á⁄UáÊÊ◊ ∑§Ê ÁŸfl¸øŸ ÁŸêŸ ¬˝∑§Ê⁄U Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—
ÿÁŒ— r = +1 : ¬ÍáȨ̂ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ

r = - 1 : ¬ÍáȨ̂ ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ
r = +0.75 ÿÊ •ÁäÊ∑§ ¬⁄UãÃÈ +1 ‚ ∑§◊ : ©Uëø SÃ⁄UËÿ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ
r = - 0.75 ÿÊ •ÁäÊ∑§ ¬⁄UãÃÈ - 1 ‚ ∑§◊ : ©Uëø SÃ⁄UËÿ ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ
r = +0.25 ÿÊ •ÁäÊ∑§ ¬⁄UãÃÈ +0.75 ‚ ∑§◊ : ◊äÿ◊ SÃ⁄UËÿ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ
r = - 0.25 ÿÊ •ÁäÊ∑§ ¬⁄UãÃÈ - 0.75 ‚ ∑§◊ : ◊äÿ◊ SÃ⁄UËÿ ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ
r = 0 ‚ •ÁäÊ∑§ ¬⁄UãÃÈ +0.25 ‚ ∑§◊ : ÁŸêŸ SÃ⁄UËÿ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ
r = 0 ‚ •ÁäÊ∑§ ¬⁄UãÃÈ - 0.25 ‚ ∑§◊ : ÁŸêŸ SÃ⁄UËÿ ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ
r = 0 : ‚„U-‚ê’ãäÊ ∑§Ë •ŸÈ¬ÁSÕÁÃ

‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ê ◊ÊŸ

Á’ãŒÈ-⁄‘UπËÿ ⁄UËÁÃÿÊ°
(Graphic Methods)

ªÁáÊÃËÿ ⁄UËÁÃÿÊ°
(Mathematical Methods)

ÁflˇÊ¬ ÁøòÊ
(Scatter Diagram)

‚ÊäÊÊ⁄UáÊ Á’ãŒÈ ⁄‘UπËÿ ⁄UËÁÃ
(Simple Graphic Method)

∑§Ê‹̧ Á¬ÿ‚̧Ÿ
(Karl Pearson's)

ÁS¬ÿ⁄U◊ÒŸ ∑§Ë ∑̋§◊ÊãÃ⁄U ⁄UËÁÃ
(Speaman's)

‚¥ªÊ◊Ë Áflø‹Ÿ ⁄UËÁÃ
(Concurret Deviation)

•ãÿ ⁄UËÁÃÿÊ°
(Others)
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ÁflˇÊ¬ ÁøòÊ ÿÊ Á’ãŒÈ ÁøòÊ
(Scatter Diagram or Dot Diagram)

ŒÊ ‚◊¥∑§ üÊÁáÊÿÊ¥ ◊¥ ‚„U‚¥’¥äÊ ∑§Ë ÁŒ‡ÊÊ ÃÕÊ ◊ÊòÊÊ ∑§Ê •ŸÈ◊ÊŸ ÁflˇÊ¬ ÁøòÊ (Scatter Diagram) ∑§Ë ‚„UÊÿÃÊ ‚ Á∑§ÿÊ
¡Ê ‚∑§ÃÊ „ÒU– ßU‚ ÁflÁäÊ ∑§ •ŸÈ‚Ê⁄U SflÃãòÊ ø⁄U-◊ÍÀÿÊ¥ X-(Independent Variabies) ∑§Ê ⁄‘UπÊÁøòÊ ∑§ ÷È¡ÊˇÊ (X-axis)
¬⁄U ÃÕÊ Ãà‚¥’¥äÊË •ÊÁüÊÃ ø⁄U-◊ÍÀÿÊ¥ (Dependent Variables)-Y ∑§Ê ∑§ÊÁ≈U •ˇÊ (Y-axis) ¬⁄U •¥Á∑§Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– X
ÃÕÊ Y ŒÊŸÊ¥ ‚◊¥∑§ üÊÁáÊÿÊ¥ ∑§ ¬̋àÿ∑§ ¬Œ-ÿÈÇ◊ (Pairs of Items) ∑§ Á‹∞ ∞∑§-∞∑§ Á’ãŒÈ •¥Á∑§Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ßU‚ ¬̋∑§Ê⁄U
‚◊¥∑§ üÊáÊË ◊¥ Á¡ÃŸ ¬Œ-ÿÈÇ◊ ÿÊ ¡Ê«∏U „UÊ¥ª ©UÃŸ „UË Á’ãŒÈ ª̋Ê»§ ¬òÊ ¬⁄U •¥Á∑§Ã „UÊ ¡Ê∞¥ª– ÁflˇÊ¬ ÁøòÊ ◊¥ •¥Á∑§Ã ÁflÁ÷ÛÊ Á’ãŒÈ•Ê¥
∑§Ê ŒπŸ ¬⁄U ø⁄U-◊ÍÀÿÊ¥ ∑§Ë ∞∑§ ÁŸÁ‡øÃ ¬˝flÎÁûÊ ∑§Ê •Ê÷Ê‚ „UÊ ¡ÊÃÊ „ÒU– ßUŸ Á’ãŒÈ•Ê¥ ∑§Ê ⁄‘UπÊ ‚ ¡Ê«∏Ê Ÿ„UË¥ ¡ÊÃÊ „ÒU–  ÿÁŒ
ÁflÁ÷ÛÊ Á’ãŒÈ•Ê¥ ∑§Ê ¬˝flÊ„U ’ÊÿË¥ •Ê⁄U ÁŸø‹ ∑§ÊŸ ‚ ŒÊÁ„UŸË Ã⁄U»§ ™§¬⁄U flÊ‹ ∑§ÊŸ ∑§Ë •Ê⁄U „ÒU ÃÊ äÊŸÊà◊∑§ ‚„U‚¥’¥äÊ ÃÕÊ ÿÁŒ
ÁflÁ÷ÛÊ Á’ãŒÈ•Ê¥ ∑§Ê ¬˝flÊ„U ’ÊÿË¥ •Ê⁄U ∑§ ™§¬⁄U flÊ‹ ∑§ÊŸ ‚ ŒÊÁ„UŸË •Ê⁄U ∑§ ÁŸø‹ ∑§ÊŸ ∑§Ë Ã⁄U»§ Áª⁄UÃÊ „ÈU•Ê „ÒU ÃÊ ÿ„U
´§áÊÊà◊∑§ ‚„U‚¥’¥äÊ ∑§Ê ‚Íø∑§ „ÒU– ÿÁŒ ÁflÁ÷ãŸ Á’ãŒÈ•Ê¥ ∑§Ê ¬˝flÊ„U ∑§ÊßU̧ ¬˝flÎÁûÊ Ÿ„UË¥ ’ÃÊÃÊ •ÕÊ¸Ã˜ fl ∞∑§-ŒÍ‚⁄‘U ‚ •‚ê’h „Ò¥U
ÿÊ ŒÊ∞°-’Ê∞°, ™§¬⁄U-ŸËø, ßUäÊ⁄U-©UäÊ⁄U Á’π⁄‘U „ÈU∞ „UÊ¥ ÃÊ ÿ„U ‚„U ‚¥’¥äÊ ∑§Ë •ŸÈ¬ÁSÕÁÃ ∑§Ê ‚Íø∑§ „ÒU– ∞‚Ë Œ‡ÊÊ ◊¥ ŒÊŸÊ¥ ø⁄UÊ¥ ∑§
◊äÿ ‚„U ‚¥’¥äÊ ∑§Ê •÷Êfl ◊ÊŸÊ ¡ÊÃÊ „ÒU– ÁflˇÊ¬ ÁøòÊ ‚ ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ⁄‘UπËÿ ∞fl¥ fl∑̋§ ⁄‘UπËÿ ‚„U-‚¥’¥äÊ ∑§Ê •ŸÈ◊ÊŸ ‹ªÊÿÊ
¡Ê ‚∑§ÃÊ „ÒU–

‚ÊäÊÊ⁄UáÊ ⁄‘UπÊÁøòÊ ÁflÁäÊ
(Simple Graphic Method)

‚ÊäÊÊ⁄UáÊ ⁄‘UπÊ-ÁøòÊ ∑§ ◊Êäÿ◊ ‚ ÷Ë ‚„U ‚¥’¥äÊ ∑§Ê •ŸÈ◊ÊŸ ‹ªÊÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ⁄‘UπÊ-ÁøòÊ ¬⁄U ŒÊŸÊ¥ ‚◊¥∑§-üÊÁáÊÿÊ¥ ∑§
ÁflÁ÷ÛÊ ◊ÍÀÿÊ¥ ∑§Ê •¥Á∑§Ã ∑§⁄U ÁflÁ÷ÛÊ Á’ãŒÈ•Ê¥ ∑§Ê ∞∑§ ŒÍ‚⁄‘U ‚ ∑̋§◊ÊŸÈ‚Ê⁄U Á◊‹Ê ÁŒÿÊ ¡ÊÃÊ „ÒU– ßU‚ ¬̋∑§Ê⁄U ŒÊŸÊ¥ ø⁄UÊ¥ ∑§Ë ŒÊ ⁄‘UπÊ∞¥
¬̋ÊåÃ „UÊ¥ªË– ÿÁŒ ŒÊŸÊ¥ ⁄‘UπÊ∞¥ ‚◊ÊãÃ⁄U ÃÕÊ ’ÊÿË¥ •Ê⁄U ‚ ©UΔU ∑§⁄U ŒÊÿË¥ •ÊÒ⁄U ¡ÊÃË „UÊ¥ ÃÊ ©UŸ ŒÊŸÊ¥ ø⁄UÊ¥ ◊¥ äÊŸÊà◊∑§ ‚„U‚¥’¥äÊ „UÊÃÊ
„ÒU– ÿÁŒ ŒÊŸÊ¥ ⁄‘UπÊ∞¥ Áfl¬⁄UËÃ ÁŒ‡ÊÊ ◊¥ ¡Ê ⁄U„Ë „UÊ¥ ÃÊ ©UŸ◊¥ ́ §áÊÊà◊∑§ ‚„U‚¥’¥äÊ „UÊÃÊ „ÒU– ŒÊŸÊ¥ ⁄‘UπÊ•Ê¥ ◊¥ ©UìÊÊfløŸ Á¡ÃŸÊ ∑§◊
„UÊªÊ, ‚„U ‚¥’¥äÊ ©UÃŸÊ „UË •ÁäÊ∑§ „UÊÃÊ „ÒU– ßU‚∑§ Áfl¬⁄UËÃ ©UëøÊfløŸ Á¡ÃŸÊ •ÁäÊ∑§ „UÊªÊ, ‚„U ‚¥’¥äÊ ©UÃŸÊ „UË ∑§◊ „UÊªÊ– ÿÁŒ
ŒÊŸÊ¥ ⁄‘UπÊ•Ê¥ ◊¥ ∞∑§ ÁŒ‡ÊÊ ÿÊ Áfl¬⁄UËÃ ÁŒ‡ÊÊ ◊¥ ¬Á⁄UflÁÃ̧Ã „UÊŸ ∑§Ë ¬̋flÎÁûÊ ŒÎÁCUªÊø⁄U Ÿ„UË¥ „UÊÃË „UÊ ÃÊ ÿ„U ÁSÕÁÃ ‚„U‚¥’¥äÊ ∑§ •÷Êfl
∑§Ê ’ÃÊÃË „ÒU–

‚„U‚¥’¥äÊ ⁄‘UπÊÁøòÊ ’ŸÊŸ ∑§ ÁŸÿ◊ (Rule for Constructing Correlation Graph)
‚„U‚¥’¥äÊ ⁄‘UπÊÁøòÊ ◊¥ ŒÊŸÊ¥ ø⁄UÊ¥ ◊ ©U÷ÿÁŸDU (Common) ªÈáÊ ¡Ò‚ ‚◊ÿ, SÕÊŸ ÿÊ ∑˝§◊ ‚¥ÅÿÊ ßUàÿÊÁŒ ∑§Ê ÷È¡ÊˇÊ

(Abscissa or X-axis) ¬⁄U ÃÕÊ ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ∑§ ◊ÍÀÿÊ¥ ∑§Ê ∑§ÊÁ≈U-•ˇÊ (Ordinate or Y-axis) ¬⁄U ÁŒπÊÃ „Ò¥U–
¬˝àÿ∑§ ‚◊¥∑§ üÊáÊË ∑§ Á‹∞ •‹ª-•‹ª ¬Ò◊ÊŸÊ Á‹ÿÊ ¡Ê ‚∑§ÃÊ „ÒU ÃÕÊ ©U‚ ¬Ò◊ÊŸ ∑§ •ŸÈ‚Ê⁄U üÊáÊË ∑§ ÁflÁ÷ÛÊ ◊ÍÀÿÊ¥ ∑§Ê ⁄‘UπÊ
ÁøòÊ ¬⁄U •¥Á∑§Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ¬̋àÿ∑§ ‚◊¥∑§ üÊáÊË ∑§ •¥Á∑§Ã ◊ÍÀÿÊ¥ ∑§Ê ∑̋§◊ÊŸÈ‚Ê⁄U Á◊‹Ê∑§⁄U ⁄‘UπÊ-ÁøòÊ ’ŸÊ Á‹ÿÊ ¡ÊÃÊ „ÒU– ßUŸ
⁄‘UπÊ•Ê¥ ∑§Ê Œπ∑§⁄U ‚„U-‚¥’¥äÊ ∑§Ë ÁŒ‡ÊÊ ∞fl¥ ◊ÊòÊÊ ∑§Ê •ŸÈ◊ÊŸ ‹ªÊÿÊ ¡Ê ‚∑§ÃÊ „ÒU–

∑§Ê‹¸ Á¬ÿ‚¸Ÿ ∑§Ê ‚„U‚¥’¥äÊ ªÈáÊ∑§ (KARL PEARSON‘S CO-EFFICIENT OF CORRELATION)
ßU‚ ÁflÁäÊ ◊¥ ‚„U-‚¥’¥äÊ ∑§Ë ÁŒ‡ÊÊ ÃÕÊ ◊ÊòÊÊ ∑§ ‚ÊÕ-‚ÊÕ ‚¥ÅÿÊà◊∑§ ◊Ê¬ ÷Ë Á∑§ÿÊ ¡ÊÃÊ „ÒU– ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ÿ„U

ÁflÁäÊ ◊Êäÿ ∞fl¥ ¬˝◊Ê¬ Áflø‹Ÿ ¬⁄U •ÊäÊÊÁ⁄UÃ „ÒU– •Ã— ßU‚◊¥ ªÁáÊÃËÿ ŒÎÁCU ‚ ¬ÍáÊ¸ ‡ÊÈhÃÊ ¬ÊÿË ¡ÊÃË „ÒU– ßU‚ ÁflÁäÊ ∑§Ê ¬˝ÿÊª
‚fl¸¬˝Õ◊ ∑§Ê‹¸ Á¬ÿ‚¸Ÿ Ÿ 1890 ◊¥ Á∑§ÿÊ ÕÊ– ßU‚ ⁄UËÁÃ ∑§ •ãÃª¸Ã ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U ‚¥’¥äÊ ªÈáÊ∑§ (Coefficient of

Correaltion) ôÊÊÃ ∑§⁄UÃ „ÒU, Á¡‚ ‚¥∑§ÃÊˇÊ⁄U 'r' (•¥ª̋¡Ë fláÊ¸◊Ê‹Ê ∑§Ê ¿UÊ≈UÊ •ˇÊ⁄U) ‚ ‚¥’¥ÊÁäÊÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU–
√ÿÁQ§ªÃ üÊáÊË ◊¥ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ (Computation of Correlation in Individnal Series)
√ÿÁQ§ªÃ üÊáÊË ◊¥ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ÁŸêŸÊ¥Á∑§Ã ŒÊ ÁflÁäÊÿÊ¥ ‚ ôÊÊÃ Á∑§ÿÊ ôÊÊÃ ‚∑§ÃÊ „ÒU—-

(1) ¬̋àÿˇÊ ÁflÁäÊ ÃÕÊ (2) •¬̋àÿˇÊ ÁflÁäÊ
¬˝àÿˇÊ ÁflÁäÊ (Direct Method) —
ßU‚ ÁflÁäÊ mUÊ⁄UÊ √ÿÁQ§ªÃ üÊáÊË ◊¥ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§⁄UŸ ∑§Ë ¬˝Á∑˝§ÿÊ ÁŸêŸ ¬˝∑§Ê⁄U „ÒU—-
1. ‚fl¸¬˝Õ◊ ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ∑§ ‚◊ÊãÃ⁄U ◊Êäÿ (X fl Y) ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U–
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2. ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ∑§ ◊ÊäÿÊ¥ ‚ ¬˝ŒûÊ ◊ÍÀÿÊ¥ ∑§ Áflø‹Ÿ ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U, •ÕÊ¸Ã (dx= (x-x) ÃÕÊ (dy= (y-y)
3. Áflø‹Ÿ ôÊÊÃ ∑§⁄UŸ ∑§ ¬‡øÊÃ˜ ‚¥’¥ÁäÊÃ Áflø‹ŸÊ¥ ∑§Ê ¬⁄US¬⁄U ªÈáÊÊ ∑§⁄U∑§ ªÈáÊŸ»§‹Ê¥ ∑§Ê ÿÊª ∑§⁄U Á‹ÿÊ ¡ÊÃÊ „ÒU–

Σdxdy= Σ(dx.dy)

4. X üÊáÊË ∑§ Áflø‹ŸÊ¥ ∑§Ê flª¸ ∑§⁄U∑§ ©UŸ∑§Ê ÿÊª Σdx2 ôÊÊÃ ∑§⁄U Á‹ÿÊ ¡ÊÃÊ „ÒU ΔUË∑§ ßU‚Ë ¬˝∑§Ê⁄ YU üÊáÊË ∑§ Áflø‹ŸÊ¥ ∑§Ê
flª¸ ∑§⁄U∑§ ©UŸ∑§Ê ÿÊª Σd2Y ôÊÊÃ ∑§⁄U Á‹ÿÊ ¡ÊÃÊ „ÒU–

5. ŒÊŸÊ¥ üÊÁáÊÿÊ¥ X ÃÕÊ Y ∑§ •‹ª-•‹ª ¬˝◊Ê¬ Áflø‹Ÿ (σxÃÕÊσy) ôÊÊÃ ∑§⁄U Á‹ÿ ¡ÊÃ „Ò¥U–
•ãÃ ◊¥ ¬˝àÿˇÊ ÁflÁäÊ ‚ ‚„U ‚¥’¥äÊ ªÈáÊ∑§ ÁŸêŸ ‚ÈòÊÊ¥ ◊¥ ‚ Á∑§‚Ë ∞∑§ ‚ÍòÊ ∑§ mUÊ⁄UÊ ôÊÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU-

¬˝Õ◊ ‚ÍòÊ —- r= ‚„U-Áflø⁄UáÊ/ σx . σy

¡„UÊ¥ Á∑§—-

‚„U Áflø⁄UáÊ=       Σdxdy
N

σx=x  üÊáÊË ∑§Ê ¬˝◊Ê¬ Áflø‹Ÿ
σy=y  üÊáÊË ∑§Ê ¬˝◊Ê¬ Áflø‹Ÿ

©U¬ÿÈQ¸§ ‚ÍòÊ ∑§Ê ¬˝ÿÊª Ã÷Ë ∑§⁄UŸÊ øÊÁ„U∞ ¡’Á∑§ ‚„U Áflø⁄UáÊ ÃÕÊ ŒÊŸÊ¥ ¬˝◊Ê¬ Áflø‹ŸÊ¥ ∑§Ê ◊ÊŸ ÁŒÿÊ „ÈU•Ê „UÊ–
ÁmUÃËÿ ‚ÍòÊ—-

r=
Σdxdy

         N σx . σy

ÃÎUÃËÿ ‚ÍòÊ—-r= Σdxdy

    Σd2x.d2y

©U¬ÿÈQ¸§ ÃËŸÊ¥ „UË ‚ÍòÊ ◊Í‹M§¬ ‚ ∞∑§ „UË „Ò¥U ßU‚Á‹∞ ‚÷Ë ‚ÍòÊÊ¥ ‚ ôÊÊÃ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ê ◊ÊŸ ∞∑§ ‚◊ÊŸ „UË „UÊªÊ–
©UŒÊ„U⁄UáÊ - (Illustration)  1

ÿÁŒ X ÃÕÊ Y ø⁄UÊ¥ ∑§ ◊äÿ ‚„U Áflø⁄UáÊ +2704 „ÒU ÃÕÊ X ∞fl¥ Y üÊáÊË ∑§ ¬̋‚⁄UáÊ ∑̋§◊‡Ê— 5398 ÃÕÊ 2224  „Ò¥U ÃÊ ŒÊŸÊ¥
ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ôÊÊÃ ∑§ËÁ¡∞–

If the co-variance between X and Y variables is +2704 and the variance of X and
Y series are 5398 and 2224 respectively. Find the co-efficient of correlation between
the two variables.
„U‹ (Solution)
ÁŒÿÊ „ÈU•Ê „ÒU—-
‚„U-Áflø⁄UáÊ = + 2704
x üÊáÊË ∑§Ê ¬˝‚⁄UáÊ (σx2)= 5398 y üÊáÊË ∑§Ê ¬˝‚⁄UáÊ (σy2)= 2224

x üÊáÊË ∑§Ê ¬˝◊Ê¬ Áflø‹Ÿ (σx) =    σ2x     =     5398

=    73.47

y üÊáÊË ∑§Ê ¬˝◊Ê¬ Áflø‹Ÿ (σy) =    σ2y
=   2224
=    47.16

¬˝Õ◊ ‚ÍòÊ ∑§Ê ¬˝ÿÊª ∑§⁄UŸ ¬⁄U   r = ‚„U Áflø⁄UáÊ
σx . σy

= + 2704
73.47 X 47.16

= + 0.78
ÁŸfl¸øŸ— üÊáÊË X ÃÕÊ  üÊáÊË Y ∑§ ’Ëø ©UìÊ SÃ⁄UËÿ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ „ÒU–
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1. ‚◊ÊãÃ⁄U ◊Êäÿ

2. ‚¥’¥ÁäÊÃ ‚◊ÊãÃ⁄U ◊Êäÿ ‚ ÁŸ∑§Ê‹ ªÿ
Áflø‹ŸÊ¥ ∑§ flªÊZ ∑§Ê ÿÊª

3. ‚¥’¥ÁäÊÃ ‚◊ÊãÃ⁄U ◊Êäÿ◊ ‚ ÁŸ∑§Ê‹ ªÿ
Áflø‹ŸÊ¥ ∑§ ªÈáÊŸ»§‹ ∑§Ê ÿÊª

4. •fl‹ÊÁ∑§Ã ÿÈÇ◊Ê¥ ∑§Ë ‚¥ÅÿÊ

X ø⁄U

35

146

Y ø⁄U

28

168

+152

12

„U‹—-  (Solution)
¬̋‡Ÿ ◊¥ ÁŸêŸÊ¥Á∑§Ã ¬̋Êø‹ ÁŒÿ „ÈU∞ „ÒU—-
X = 35, Y =28,  Σd2x= 146, Σd2y = 168,

Σdxdy = + 152 ÃÕÊ N = 12

¬˝‡Ÿ ∑§Ê „U‹ ÃÎÃËÿ ‚ÍòÊ ∑§ mUÊ⁄UÊ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU–

ÁŸfl¸øŸ — X ÃÕÊ Y ø⁄UÊ¥ ∑§ ◊äÿ ’„ÈUÃ •ÁäÊ∑§ ◊ÊòÊÊ ∑§Ê äÊŸÊà◊∑§ ‚„U-‚¥’¥äÊ „ÒU–

©UŒÊ„U⁄UáÊ - (Illustration)  3
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ ∑§Ê‹̧¬Ëÿ̧‚Ÿ ∑§Ê ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—

Calculate Karl-Pearson`s co-efficient of correlation from the following data:-

r =
ΣΣΣΣΣdxdy

√Σ√Σ√Σ√Σ√Σd2x, ΣΣΣΣΣd2y

=

+0.97=

+152

√√√√√146 x 168
=

+152

156.61

©UŒÊ„U⁄UáÊ - (Illustration)  2
ÁŸêŸ ‚◊¥∑§Ê ‚ X  ÃÕÊ Y  ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ ôÊÊÃ ∑§ËÁ¡∞—-

From the following data, compute co-efficient of correlation between X and Y vari-
ables:

Age of Husbands (Years) 22 26 27 28 30 31 33 35

Age of Wives (Years) 18 20 22 27 28 30 31 32Ja
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Solution:
Calculation of Co-efficient of correlation:

Age of
Husband

X

Age of
Wife

Y

X=29
(X-X)

dx

Y=26
(Y-Y)

dy

(dx X dy)
d2x

(dx X dy)
d2y

(dx X dy)
dxdy

ΣX= 232 ΣY= 208 Σdx= 0 Σd2x= 120 Σdy= 0 Σd2y= 198 Σdxdy= +147

22 18 -7 49 -8 64 +56

26 20 -3 9 -6 36 +18

27 22 -2 4 -4 16 +8

28 27 -1 1 +1 1 -1

30 28 +1 1 +2 4 +2

31 30 +2 4 +4 16 +8

33 31 +4 16 +5 25 +20

35 32 +6 36 +6 36 +36

X = ΣX/
N
= 232/

8
 = 29

Y = ΣY/
N
= 208/

8
 = 26

∴ X ÃÕÊ Y ¬ÍáÊ¸ ‚¥ÅÿÊ ◊¥ „Ò¥U ßU‚Á‹∞ ¬˝àÿˇÊ ÁflÁäÊ ‹ÊªÍ ∑§Ë ¡Ê ‚∑§ÃË „ÒU–.

r =
Σdxdy

√√√√√Σd2x, Σd2y

=

+0.95=

+147

√√√√√120 x 198
=

+147

154.14

•¬˝àÿˇÊ/‹ÉÊÈ ÁflÁäÊ—- (Indirect Method or Shortcut Method) :

¡’ Á∑§‚Ë üÊáÊË ∑§Ê ‚◊ÊãÃ⁄U ◊Êäÿ ¬ÍáÊ¸ ‚¥ÅÿÊ ◊¥ Ÿ „UÊ Ã’ Áflø‹Ÿ ∞fl¥ Áflø‹Ÿ flªÊZ ∑§Ë ªáÊŸÊ ∑§ÁΔUŸ „UÊ ¡ÊÃË „ÒU–
ÁÄ‹cΔUU ªáÊŸÊ ‚ ’øŸ ∑§ Á‹∞ ‚„U ‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ •¬̋àÿˇÊ ÁflÁäÊ ‚ ∑§Ë ¡Ê ‚∑§ÃË „ÒU– •¬̋àÿˇÊ ÁflÁäÊ ∑§ •ãÃª̧Ã ø⁄UÊ¥
‚ Áflø‹Ÿ ‚¥’¥äÊ ‚◊ÊãÃ⁄U ◊Êäÿ ∑§Ë ’¡Êÿ ‚¥’¥ÁäÊÃ ∑§ÊÀ¬ÁŸ∑§ ◊Êäÿ ‚ ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U– ‚◊ÊãÃ⁄U ◊Êäÿ ‚ ÁŸ∑§Ê‹ ªÿ
Áflø‹ŸÊ¥ ∑§Ê ÿÊ̋ª ‡ÊÍãÿ „UÊÃÊ „ÒU ¬⁄UãÃÈ ∑§ÊÀ¬ÁŸ∑§ ◊Êäÿ ‚ ÁŸ∑§Ê‹ ªÿ Áflø‹ŸÊ¥ ∑§Ê ÿÊª ‡ÊÍãÿ Ÿ„UË¥ „UÊÃÊ „ÒU– •¬˝àÿˇÊ ÁflÁäÊ ∑§
•ãÃª¸Ã •ª˝Ê¥Á∑§Ã ‚ÍòÊÊ¥ ∑§ ¬˝ÿÊª mUÊ⁄UÊ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—-

ÁŸfl¸øŸ — ¬ÁÃ ∑§Ë •ÊÿÈ ÃÕÊ ¬àŸË ∑§Ë •ÊÿÈ ∑§ ◊äÿ ’„ÈUÃ •ÁäÊ∑§ ◊ÊòÊÊ ∑§Ê äÊŸÊà◊∑§ ‚„U-‚¥’¥äÊ „ÒU–
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r =
    ‚„U-Áflø⁄UáÊ

σσσσσx.σσσσσy

øÍ¥Á∑§ ‚„U-Áflø⁄UáÊ  =
Σdxdy - Σdx.Σdy/

N

Ν

•ÕflÊ ‚„U-Áflø⁄UáÊ =
Σdxdy - N(X-Ax)(Y-Ay)

Ν

ΣΣΣΣΣdxdy - ΣΣΣΣΣdx.ΣΣΣΣΣdy/
N

Ν.Ν.Ν.Ν.Ν.σσσσσx.σσσσσy

•Ã— •¬˝àÿˇÊ ÁflÁäÊ ∑§ •ãÃª¸Ã ÁŸêŸ ‚ÍòÊÊ¥ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—-

¬̋Õ◊ ‚ÍòÊ—-

ÁmUÃËÿ ‚ÍòÊ—-
Σdxdy - N(X-Ax)(Y-Ay)

Ν.σx.σy

ÃÎUÃËÿ ‚ÍòÊ—-
Σdxdy - (Σdx. Σdy)/ N

Σdx2 - (Σdx)2 /Ν Σdy2 - (Σdy)2 /Ν

øÃÈÕ̧ ‚ÍòÊ—-
Σdxdy - N(X-Ax)(Y-Ay)

Σdx2 - (Σdx)2 /Ν Σdy2 - (Σdy)2 /Ν

©UŒÊ„U⁄UáÊ —-(Illustration) 4

ÿÁŒ N = 60, Σdx = 75, Σdy = 80, Σd2x = 130, Σd2y = 140, Σdxdy = 120 „UÊ ÃÊ ‚„U ‚¥’¥äÊ

ªÈáÊ∑§ ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞—-

If N = 60, Σdx = 75, Σdy = 80, Σd2x = 130, Σd2y = 140, Σdxdy = 120,

Find the value of coefficient of correlation.
„U‹—-  (Solution)

◊Í‹ ‚ÍòÊ—-

r =
Σdxdy - Σdx.Σdy/

N

√√√√√Σdx2-(Σdx)2/Ν x √√√√√Σdy2-(Σdy)2/Ν

r =

r =

r =

r =
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  =
120 - 75 x 80/

60

√√√√√130-(75)2/60 x √√√√√140-(80)2/60

  =
120 - 100

√√√√√130-93.75 x √√√√√140-106.67

  =
120 - 100

√√√√√6.02 x √√√√√5.77

  = +0.576

•fl‹ÊÁ∑§Ã ÿÈÇ◊Ê¥ ∑§Ë ‚¥ÅÿÊ 100 100

'X' üÊáÊË 'Y' üÊáÊË

¬̋‚⁄UáÊ 81 225

‚◊ÊãÃ⁄U ◊Êäÿ 32 42

∑§ÊÀ¬ÁŸ∑§ ◊Êäÿ 27 44

ÁŸfl¸øŸ—  X ÃÕÊ  Y ø⁄UÊ¥ ∑§ ◊äÿ ◊äÿ◊SÃ⁄UËÿ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ „ÒU–
©UŒÊ„U⁄UáÊ —- (Illustration) 5
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ X ÃÕÊ Y ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—-
Calculate coefficient of correlation between 'X' and 'Y' variables from the following
data:

‚¥’¥ÁäÊÃ ∑§ÊÀ¬ÁŸ∑§ ◊ÊäÿÊ¥ ‚ ÁŸ∑§Ê‹ ªÿ Ãà‚¥’¥äÊË Áflø‹ŸÊ¥ ∑§ ªÈáÊŸ»§‹ ∑§Ê ÿÊª = + 9260

„U‹ —  Solution:

ÁŒÿÊ „UÈ•Ê „ÒU— N = 100,  σx= √√√√√81=9, σy = √√√√√225= 15, X = 32,

Y = 42, Ax = 27, Ay = 44, Σdxdy = +9260

r =

9260 - 100(32-27).(42- 44)

100 x 9 x 15
  =

9260 + 1000

13500
  =

  = +0.76

ÁmUÃËÿ ‚ÍòÊ ‹ªÊŸ ¬⁄U —

Σdxdy - Ν(X-Ax).(Y-Ay)
Ν.σx.σy

10260
13500

  =

r

r

r

r

 ÁŸfl¸øŸ — X ÃÕÊ Y ø⁄UÊ¥ ∑§ ◊äÿ ’„ÈUÃ •ÁäÊ∑§ ◊ÊòÊÊ ∑§Ê äÊŸÊà◊∑§ ‚„U-‚¥’¥äÊ „ÒU–
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©UŒÊ„U⁄UáÊ —- (Illustration) 6
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—-

Calculate coefficient of correlation from the data given below:

X 18 16 13 12 14 15 17 11

Y 19 18 12 10 13 15 16 7

„U‹  Solution:
‚„U ‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ —-

X Y
Ay=14
dy= (Y-

Ay)
d2x d2y dxdy

18 19 +3 9 +5 25 +15

16 18 +1 1 4 16 +4

13 12 -2 4 -2 4 +4

12 10 -3 9 -4 16 +12

14 13 -1 1 -1 1 1

15 15 0 0 +1 1 0

17 16 +2 4 +2 4 +4

11 7 -4 16 -7 49 +28

ΣX= 116 ΣY= 110 Σdx= -4 Σd2x= 44 Σdy= -2 Σd2y= 116 Σdxdy= +68

Ax=15
dx= (x-Ax)

r =
Σdxdy - Σdx.Σdy/

N

√√√√√Σdx2-(Σdx)2/Ν x √√√√√Σdy2-(Σdy)2/Ν

  =
+68 - −4 x -2/

8

√√√√√44 -(−4)2/8 x √√√√√116-(−2)2/8

  =
+67

√√√√√42 x 115.5

X = 116/
8

 = 14.50

Y = 110/
8

= 13.75

X ÃÕÊ Y ∑§Ê ◊ÊŸ Á÷ÛÊ ‚¥ÅÿÊ ◊¥ •ÊÿÊ „ÒU ßU‚Á‹∞ ªáÊŸÊ ∑§Ê ‚⁄U‹ ’ŸÊŸ ∑§ Á‹∞ •¬˝àÿˇÊ ÁflÁäÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ

¡ÊÿªÊ–

◊ÊŸÊ Á∑§  X üÊáÊË ∑§Ê ∑§ÊÀ¬ÁŸ∑§ ◊Êäÿ (Ax) = 15 „ÒU ÃÕÊ

Y üÊáÊË ∑§Ê ∑§ÊÀ¬ÁŸ∑§ ◊Êäÿ (Ay) = 14 „ÒU

  = +0.962

 ÁŸfl¸øŸ — X ÃÕÊ Y ø⁄UÊ¥ ∑§ ◊äÿ ’„ÈUÃ •ÁäÊ∑§ ◊ÊòÊÊ ∑§Ê äÊŸÊà◊∑§ ‚„U-‚¥’¥äÊ „ÒU–

r =

r =
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flªË¸∑Î§Ã üÊáÊË ◊¥ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ÁŸêŸ ¬˝Á∑˝§ÿÊ •¬ŸÊÿË ¡ÊÃË „ÒU—
(1) ‚ÃÃ˜ üÊáË ∑§Ë ÁSÕÁÃ ◊¥ X ∞fl¥ Y üÊáÊË ∑§ ◊äÿ-Á’ãŒÈ ôÊÊÃ ∑§⁄U Á∑§‚Ë ÷Ë ∑§ÁÀ¬Ã ◊Êäÿ ‚ Áflø‹Ÿ ôÊÊÃ Á∑§ÿ

¡ÊÃ „Ò¥U– flªÊ¸ãÃ⁄U ‚◊ÊŸ „UÊŸ ¬⁄U ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ◊¥ •ÕflÊ Á∑§‚Ë ÷Ë ∞∑§ üÊáÊË ◊¥ ¬Œ-ÁUflø‹Ÿ Á‹ÿ ¡Ê ‚∑§Ã „Ò¥– ßUŸ Áflø‹ŸÊ¥/
¬Œ Áflø‹ŸÊ¥ ∑§Ê ∑˝§◊‡Ê— dx ∞fl¥ dy ∑§„UÊ ¡ÊflªÊ–

(2) ÁUflø‹ŸÊ¥ ÃÕÊ •ÊflÎÁûÊÿÊ¥ ∑§Ê ªÈáÊÊ ∑§⁄U∑§ ªÈáÊŸ»§‹ ∑§Ê ÿÊª ôÊÊÃ ∑§⁄U ‹Ã „ÒU ¡Ê Á∑§ ∑fdx ÃÕÊ ∑fdy „UÊ¥ª–
(3) fdx ∑§Ê dx ‚ ÃÕÊ fdy ∑§Ê dy ‚ ªÈáÊÊ ∑§⁄U∑§ ©UŸ∑§Ê ÿÊª ∑fd2x ÃÕÊ ∑fd2y ôÊÊÃ Á∑§ÿÊ ¡ÊflªÊ–
(4) fdxdy ∑§Ê ôÊÊÃ ∑§⁄UŸ „UÃÈ ¬˝àÿ∑§ ∑§ÊDU •ÊflÎÁûÊ ÃÕÊ dx •ÊÒ⁄U dy ∑§Ê •Ê¬‚ ◊¥ ªÈáÊÊ ∑§⁄U¥ª– ∑fdxdy ∑§Ê ÿÊª

¬¥ÁQ§ ÃÕÊ SÃê÷, ŒÊŸÊ¥ Ã⁄U»§ ‚◊ÊŸ „UÊÃÊ „ÒU–
‚ÍòÊ ◊¥ ¬˝ÿÈQ§  ∑fdxdy ∑§Ë ªáÊŸÊ ÁŸêŸ ¬˝∑§Ê⁄U ∑§Ë ¡ÊŸË øÊÁ„U∞—
(i) ∑§ÊDU •ÊflÎÁûÊ ∑§Ê ÃÊÁ‹∑§Ê ◊¥ ¿UÊ≈U πÊŸ ∑§ ◊äÿ ÁŒπÊ∞¥–
(ii) ¬˝àÿ∑§ ∑§ÊDU •ÊflÎÁûÊ ‚ ‚ê’ÁãäÊÃ 'dx' ÃÕÊ 'dy' ∑§Ê ªÈáÊÊ ∑§⁄U∑§ ∑§ÊDU •ÊflÎÁûÊ flÊ‹ πÊŸ ∑§ ™§¬⁄U ’Ê°ÿË •Ê⁄U

ÁŒÅÊÊ∞¥–
(iii) ßU‚ ¬˝∑§Ê⁄U dxdy ∑§Ê ªÈáÊÊ ‚ê’ÁãäÊÃ ∑§ÊDU •ÊflÎÁûÊ ‚ ∑§⁄∑§ ¿UÊ≈ πÊŸ ◊¥ ŸËø ŒÊ°ÿË •Ê⁄ ª„U⁄‘U •ˇÊ⁄UÊ¥ ◊¥ •¥Á∑§Ã

∑§⁄‘¥– ∞‚Ê ßU‚Á‹∞ Á∑§ÿÊ ¡ÊÃ „ÒU Á∑§ Á¡‚‚ Á∑§ fdxdy ∑§Ê ÿÊª ∑§⁄UÃ ‚◊ÿ òÊÈÁ≈U Ÿ „UÊ¥–
(iv) ‚÷Ë ø⁄UÊ¥ flªÊZ ∑§ ‚Ê◊Ÿ fdxdy ∑§Ê ÿÊª ∑§⁄‘¥U–
(v) ßU‚ ¬˝∑§Ê⁄U ¬˝Ê# fdxdy ∑§Ê ¬ÈŸ— ∑È§‹ ÿÊª ∑§⁄UŸ ¬⁄U •÷ËCU ∑fdxdy ¬˝Ê# „UÊ ¡ÊÃÊ „ÒU–
(5) ©U¬ÿȨ̀Q§ ‚ÍòÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡Êfl¥–

©UŒÊ„U⁄UáÊ (Illustration)- 7:
ÁŸêŸÊ¥Á∑§Ã ‚¥◊∑§Ê¥ ‚ 100 ◊ÊÃÊ•Ê¥ ∞fl¥ ¬ÈÁòÊÿÊ¥ ∑§Ë •ÊÿÈ ∑§ ’Ëø ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ Á∑§Á¡∞—

Calculate coeficient of correlation between the ages of 100 mothers and daughters
from the following data:

Ages of
mothers

(in years)
15-25
25-35
35-45
45-55
55-65
Total

5-10 10-15 15-20 20-25 25-30 Total
Ages of Daughters (in years)

6 3 - - - 9
3 16 10 - - 29
- 10 15 7 - 32
- - 7 10 4 21
- - - 4 5 9
9 29 32 21 9 100

ÁmUø⁄U •ÊflÎÁûÊ ’¥≈UŸ/flªË¸∑Î§Ã ‚¥◊∑§Ê¥ ◊¥ ‚„U-‚ê’ãäÊ ªÈáÊ∑§
(Coefficient of Correlation in Bi-Variate Frequency Distribution/Grouped Data)

¡’ Á∑§‚Ë üÊáÊË ◊¥ ¬˝àÿ∑§ •ÊflÎÁûÊ ŒÊ ø⁄UÊ¥ ‚ ‚ê’ãäÊ ⁄UπÃË „UÊ Ã’ ∞‚Ë ‚◊¥∑§ üÊáÊË ∑§Ê ÁmUø⁄U •ÊflÎÁûÊ ’¥≈UŸ ∑§„UÊ ¡ÊÃÊ
„ÒU– ∞‚ ’¥≈UŸ ◊¥ ∞∑§ ø⁄U ¬¥ÁQ§ ◊¥ ÃÕÊ ŒÍ‚⁄UÊ ø⁄U SÃê÷ ◊¥ „UÊÃÊ „ÒU– √ÿÁQ§ªÃ üÊáÊË ◊¥ ’ÃÊÿ ªÿ ‚ÍòÊÊ¥ ◊¥ ‚ Á∑§‚Ë ÷Ë ∞∑§ ‚ÍòÊ ∑§Ê
¬˝ÿÊª ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ∑§Ê◊ ◊¥ Á‹ÿÊ ¡Ê ‚∑§ÃÊ „ÒU ¬⁄UãÃÈ ¬˝àÿ∑§ ÁSÕ⁄UÊ¥∑§ ‚ ¬Ífl¸ (f) ‹ªÊŸÊ ¬«∏ÃÊ „ÒU–
flªË¸∑Î§Ã ‚¥◊∑§Ê¥ ◊¥ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò—U

∑Fdxdy - ∑Fdx.∑Fdy/N

√√√√√∑Fd2x - (∑Fdx)2/N  X √√√√√∑Fd2y - (∑Fdy)2/N
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M.V.
Y

15-25

25-35

35-45

45-55

55-65

„U‹— (Solution:) ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ
(X) Ages of Daughters

5-10 10-15 15-20 20-25 25-30 Total fdy fd2y fdxdy
(fy)

15-25  -2    6    3 - - - 9 -18 36 30

25-35  -1    3  16 10 - - 29 -29 29 22

35-45      0 -  10  15     7 - 32     0     0     0

45-55  1 - -  7    10  4    21    21    21    18

55-65     2 - - -      4     5     9     18  36  28

fx 9 29 32 21 9 100 -8 122 98
(N) ∑fdy ∑fd2y   ∑fdxdy

fdx -18 -29 0 21 18 -8       ∑fdx

fd2x 36 29 0 21 36 122   ∑fd2x

∑Fdxdy - (∑Fdx.∑Fdy/N)
√√√√√∑Fd2x - (∑Fdx)2/N  X √√√√√∑Fd2y - (∑Fdy)2/N

r =

98 - (−8 x -8/100)
√√√√√122 - (−8)2/100  X √√√√√122 - (−8)2/100

=

=
98 - 0.64

121.36
=

97.36

121.36
=  + 0.802

dy

(Y)
Ages of
mothers

4 2

24 6
2 1

6 16
0

0

0

0

0

0

0

0

0

0
1

10 8
2

8

4

20

M.V. 7.50 12.50 17.50 22.50 27.50
dx -2 -1 0 +1 +2

2

M.V.
Y

20

30

40

50

60

 L
1
 +L

2

2
M.V. (X) -Ax

ix

M.V. =

dx = [ ]
M.V. (y) -Ay

iy
dy = [ ]

Note:

Ax =  X üÊáÊË ∑§Ê ∑§ÊÁÀ¬ÁŸ∑§ ◊Êäÿ •ÕÊ¸Ã˜ 17.50
Ay = Y üÊáÊË ∑§Ê ∑§ÊÁÀ¬ÁŸ∑§ ◊Êäÿ •ÕÊ¸Ã˜  40
ix = 5 ÃÕÊ iy = 10

r =  + 0.802

•Ã— ◊ÊÃÊ•Ê¥ ∑§Ë ©U◊˝ ÃÕÊ ¬ÈÁòÊÿÊ¥ ∑§Ë ©U◊˝ ◊¥ ©UìÊSÃ⁄UËÿ äÊŸÊà◊∑§ ‚ê’ãäÊ „ÒU–
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◊Í‹ Á’ãŒÈ ÃÕÊ ¬Ò◊ÊŸ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê ¬˝÷Êfl
(Effect of Change in Origin and Scale)

Á∑§‚Ë üÊáÊË ∑§ ◊Í‹ Á’ãŒÈ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê •Õ¸ „ÒU ©U‚ üÊáÊË ∑§ ‚÷Ë ø⁄UÊ¥ ◊¥ ∞∑§ ÁŸÁpÃ ‚¥ÅÿÊ ∑§Ê ÉÊ≈UÊŸÊ •ÕflÊ ¡Ê«∏ŸÊ–
ßU‚Ë ¬˝∑§Ê⁄U Á∑§‚Ë üÊáÊË ∑§ ¬Ò◊ÊŸ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê •Õ¸ „ÒU ©U‚ üÊáÊË ∑§ ‚÷Ë ø⁄UÊ¥ ◊¥ ∞∑§ ÁŸÁpÃ ‚¥ÅÿÊ ∑§Ê ÷Êª ŒŸÊ •ÕflÊ ªÈáÊÊ
∑§⁄UŸÊ– ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ¬⁄U ◊Í‹ Á’ãŒÈ ÃÕÊ ¬Ò◊ÊŸ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê ∑§ÊßU̧ ¬˝÷Êfl Ÿ„UË¥ ¬«∏ÃÊ „ÒU ÃÕÊ ÿ„U ◊Í‹ Á’ãŒÈ ÃÕÊ ¬Ò◊ÊŸ ∑§
¬˝ÁÃ SflÃãòÊ „ÒU– ªáÊŸÊ ∑§Ê ‚⁄U‹ ∑§⁄UŸ ∑§ Á‹∞ ◊Í‹ Á’ãŒÈ ÃÕÊ ¬Ò◊ÊŸ ◊¥ ¬Á⁄UflÃ¸Ÿ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ©U¬ÿÈQ¸§ ©UŒÊ„U⁄UáÊ 7 ◊¥
∑§ÊÀ¬ÁŸ∑§ ◊Êäÿ Ax ÃÕÊ Ay ∑§Ê ‚ê’ÁãäÊÃ ø⁄U ◊¥ ‚ ÉÊ≈UÊŸ ∑§Ë ¬˝Á∑˝§ÿÊ ∑§Ê ◊Í‹ Á’ãŒÍ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§⁄UŸÊ ∑§„UÊ ¡ÊÃÊ „ÒU– ÃÕÊ
ix ∞fl¥ iy ∑§Ê ÷Êª ŒŸ ∑§Ê ¬Ò◊ÊŸ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§⁄UŸÊ ∑§„UÊ ¡ÊÃÊ „ÒU–

‚ê÷Ê√ÿ Áfl÷˝◊
(Probable Error)

‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë Áfl‡fl‚ŸËÿÃÊ ∑§Ë ¡Ê°ø ∑§⁄UŸ „UÃÈ ‚ê÷Ê√ÿ Áfl÷˝◊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊÃÊ „ÒU– ‚ê÷Ê√ÿ ÁflèÊ˝◊ fl„U
⁄UÊÁ‡Ê „ÒU Á¡‚ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ◊¥ ¡Ê«∏Ÿ ∞fl¥ ÉÊ≈UÊŸ ¬⁄ ∞‚Ë ‚¥ÅÿÊ∞° •Ê ¡ÊÃË „ÒU¥, Á¡Ÿ∑§ •ãÃ¸ªÃ ŒÒfl ÁŸŒ‡Ê¸Ÿ ∑§ •ÊäÊÊ⁄ åÊ⁄U
¿UÊ°≈U ªÿ ¬˝ÁÃŒ‡ÊÊZ ◊¥ ªÈáÊ∑  ∑§ ¬Êÿ ¡ÊŸ ∑§Ë ‚ê÷ÊflŸÊ ∞∑§ ‚◊ÊŸ „UÊ ¡ÊÃË „ÒU–

‚ê÷Ê√ÿ Áfl÷˝◊ (P.E.)  =  0.6745 X 1-r2/√N

•ÕflÊ

(P.E.)  =  2/
3
 X 1-r2/√N

•ÕflÊ

(P.E.)  =  2/3 X ¬˝◊Ê¬ Áfl÷˝◊

‚ê÷Ê√ÿ Áfl÷̋◊ ∑§Ë ‚„UÊÿÃÊ ‚ ∑§Ê‹̧ Á¬ÿ‚̧Ÿ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ‚ÊÕ̧∑§ÃÊ ∑§Ê ÁŸfļøŸ ÁŸêŸ ¬̋∑§Ê⁄U Á∑§ÿÊ ¡Ê ‚∑§ÃÊ
„Ò—

(i) ÿÁŒ ¬˝Ê# ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ Á∑§ÿ ªÿ ‚ê÷Ê√ÿ Áfl÷˝◊ ‚ ∑§◊ „ÒU •ÕÊ¸Ã˜ (r < P.E.) ÃÊ ßU‚∑§Ê •Õ¸ ÿ„U
„UÊªÊ Á∑§ ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ◊¥ ‚„U-‚ê’ãäÊ ∑§Ë ‚ÊÕ¸∑§ÃÊ ÁŸÁpÃ Ÿ„UË¥ ∑§Ë ¡Ê ‚∑§ÃË–

(ii) ÿÁŒ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ‚ê÷Ê√ÿ Áfl÷˝◊ ∑§ 6 ªÈŸÊ ÿÊ ©U‚‚ •ÁäÊ∑§ (r > 6P.E.) „ÒU ÃÊ ∞‚Ë ÁSÕÁÃ ◊¥ ‚„U-
‚ê’ãäÊ ªÈáÊ∑§ ‚ÊÕ¸∑§ ◊ÊŸÊ ¡ÊÿªÊ–

(iii) ÿÁŒ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ‚ê÷Ê√ÿ Áfl÷̋◊ ∑§ 6 ªÈŸÊ ‚ ∑§◊ „ÒU (r < 6P.E.) ÃÊ ÿ„U ◊ÊŸÊ ¡ÊÿªÊ Á∑§ ‚„U-‚ê’ãäÊ
ªÈáÊ∑§ ∑§Ë ‚ÊÕ̧∑§ÃÊ ∑§◊ „ÒU–

¬˝◊Ê¬ Áfl÷˝◊
(Standard Error)

‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ¬˝◊Ê¬ Áfl÷˝◊ ÁŸêŸ ‚ÍòÊ mUÊ⁄UÊ ôÊÊÃ ∑§Ë ¡ÊÃË „ÒU—

S. E. of   r  =  1-r2/√N

ôÊÊÃ Á∑§ÿ ªÿ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ◊¥ ¬˝◊Ê¬ Áfl÷˝◊ ∑§Ê 3 ªÈŸÊ ÉÊ≈UÊŸ ∞fl¥ ¡Ê«∏Ÿ ¬⁄U fl„U ÁŸø‹Ë ∞fl¥ ™§¬⁄UË ‚Ë◊Ê∞¥ ôÊÊÃ „UÊ
¡ÊÿªË Á¡Ÿ∑§ ◊äÿ ©U‚Ë ‚◊ª˝ ‚ Á‹ÿ ªÿ ÁflÁ÷ããÊ ¬˝ÁÃŒ‡ÊÊZ ∑§ ‚„U-‚ê’ãäÊ ªÈáÊ∑§Ê¥ ∑§ ¬Êÿ ¡ÊŸ ∑§Ë ‚ê÷ÊflŸÊ „ÒU–

r  ∑§Ë ‚Ë◊Ê∞¥ =  r  ±  3S.E. of  rJa
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ÁS¬ÿ⁄U◊ÒŸ ∑§Ë ∑§ÊÁ≈U •ãÃ⁄U ÁflÁäÊ
(Spearman`s Rank Difference Method)

ªÈáÊÊà◊∑§ ÃâÿÊ¥ ∑§Ê ‚¥ÅÿÊ ◊¥ √ÿQ§ ∑§⁄UŸÊ ∑§ÁΔUŸ „UÊÃÊ „ÒU ¬⁄UãÃÈ ©Uã„¥U ∑˝§◊ (Rank) ◊¥ ⁄UπÊ ¡Ê ‚∑§ÃÊ „ÒU, ªÈáÊÊà◊∑§ ÃâÿÊ¥
◊¥ ‚„U-‚ê’ãäÊ ÁŸäÊȨ̂Á⁄UÃ ∑§⁄UŸ ∑§ Á‹∞ ÿ„U ⁄UËÁÃ ©U¬ÿÈQ§ „UÊÃË „ÒU– ©UŒÊ„U⁄UáÊÊÕ̧, ‚ÈãŒ⁄UÃÊ ∑§Ê •¥∑§Êà◊∑§ ◊Ê¬ ‚ê÷fl Ÿ„UË¥ „Ò¥– ¬⁄UãÃÈ ∞∑§
‚◊Í„ ◊¥ √ÿÁQ§ÿÊ¥ ∑§Ê ‚ÈãŒ⁄UÃÊ ∑§ ∑̋§◊ ◊¥ √ÿflÁSÕÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU, •ÕȨ̂Ã̃ ¡Ê ‚’‚ ‚ÈãŒ⁄U „UÊªÊ ©U‚ ¬„U‹Ê ∑̋§◊ (First rank)
Œ ÁŒÿÊ ¡ÊÿªÊ, Ãà¬pÊÃ̃ ©U‚‚ ∑§◊ ‚ÈÈãŒ⁄U √ÿÁQ§ ∑§Ê ŒÍ‚⁄UÊ ∑̋§◊ ßU‚Ë ¬̋∑§Ê⁄ ∑̋§◊‡Ê— √ÿÁQ§ÿÊ¥ ∑§Ê ∑̋§◊ ¬̋ŒÊŸ ∑§⁄U ÁŒÿ ¡Êfl¥ª– ∑̋§◊ ¬̋ŒÊŸ
∑§⁄UŸ ∑§ ¬pÊÃ̃ ŒÊŸÊ¥ ø⁄UÊ¥ ∑§Ë ∑§ÊÁ≈UÿÊ¥ (ranks) ∑§ •ÊäÊÊ⁄U ¬⁄U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§⁄U Á‹ÿÊ ¡ÊÃÊ „ÒU–

∑§ÊÁ≈U •ãÃ⁄U ÁflÁäÊ ∑§ •ãÃ̧ªÃ ø⁄U ◊ÍÀÿÊ¥ ∑§ ÁŸ⁄U¬̌ Ê ◊ÊŸ (absolute values) ∑§ •ÊäÊÊ⁄U ¬⁄U ‚„U-‚ê’ãäÊ UªÈáÊ∑§ ôÊÊÃ
Ÿ„UË¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU fl⁄UŸ˜ ø⁄UÊ¥ ∑§Ë ‚Ê¬̌ Ê ÁSÕÁÃ (Relative Position) ∑§ •ÊäÊÊ⁄U ¬⁄U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ Á∑§ÿÊ
¡Ê ‚∑§ÃÊ „ÒU–

ßU‚ ÁflÁäÊ ∑§Ê ¬̋ÁÃ¬ÊŒŸ  øÊÀ‚̧ ÁS¬ÿ⁄U◊ÒŸ Ÿ √ÿÁQ§ªÃ üÊáÊË ◊¥ ‚„U-‚ê’ãäÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ Á∑§ÿÊ ÕÊ ßU‚Á‹∞ ßU‚ ÁflÁäÊ ∑§Ê
ÁS¬ÿ⁄U◊ÒŸ ∑§Ë ∑§ÊÁ≈U •ãÃ⁄U ÁflÁäÊ (Spearman`s Rank Difference Method) ÿÊ ∑˝§◊ÊãÃ⁄U ÁflÁäÊ (Ranking
Method) ÷Ë ∑§„Ê ¡ÊÃÊ „ÒU– ßU‚ ÁflÁäÊ ‚ ôÊÊÃ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ê ◊ÊŸ ± 1 (ŒÊŸÊ¥ ‚Ë◊Ê•Ê¥ ∑§Ê ‚Áê◊Á‹Ã ∑§⁄UÃ „ÈU∞) ∑§
◊äÿ „UÊÃÊ „ÒU–

∑§ÊÁ≈U •ãÃ⁄U ÁflÁäÊ ‚ ‚„U-‚ê’ãäÊ UªÈáÊ∑§ ôÊÊÃ ∑§⁄UŸ ∑§Ë ÁflÁäÊ
(1) ∑˝§◊ ¬˝ŒÊŸ ∑§⁄UŸÊ- ¬˝àÿ∑§ üÊáÊË ∑§ ◊ÍÀÿÊ¥ ∑§Ê ¬ÎÕ∑˜§-¬ÎÕ∑˜  ∑˝§◊ ¬˝ŒÊŸ Á∑§ÿ ¡ÊÃ „Ò¥U ¡Ê Á∑§ ‚’‚ ’«∏ ◊ÍÀÿ ‚

¬̋Ê⁄Uê÷ „UÊ∑§⁄U ¿UÊ≈U ◊ÍÀÿ Ã∑§ ¬„È°UøÃ „Ò¥– ßU‚Ë ¬̋∑§Ê⁄U ‚’‚ ¿UÊ≈U ◊ÍÀÿ ‚ ÷Ë ¬̋Ê⁄Uê÷ ∑§⁄∑§ ‚’‚ ’«∏ ◊ÍÀÿ Ã∑§ ∑̋§◊ ÁŒÿ ¡Ê ‚∑Ã „Ò¥U–
(2) ◊äÿ ∑˝§◊ ÁflÁäÊ- ÿÁŒ üÊáÊË ◊¥ ∞∑§ ‚◊ÊŸ ø⁄U „UÊ ÃÊ ©UŸ∑§ ∑̋§◊, ø⁄UÊ¥ ∑§ ◊Êäÿ ∑̋§◊ ∑§Ê „UË ‚÷Ë ø⁄UÊ¥ ∑§ ∑̋§◊ ∑§¥

M§¬ ◊¥ Œ ÁŒÿÊ ¡ÊÃÊ „ÒU ¡Ò‚- ∞∑§ üÊáÊË ∑§Ê ¬˝Õ◊ ¬Œ 60 „ÒU ©U‚∑§ ’ÊŒ 50 ÃËŸ ’Ê⁄U •ÊÿÊ „ÒU ÃÕÊ ¬Ê°øflÊ ¬Œ 45 „ÒU ÃÊ ∞‚Ë
ÁSÕÁÃ ◊¥ ‚fļ¬̋Õ◊ 60 ∑§Ê ∑̋§◊ 1 ¬̋ŒÊŸ ∑§⁄¥ª¥ Ãà¬pÊÃ̃ ÃËŸÊ¥ 50 ◊ÍÀÿÊ¥ ∑§Ê ∑̋§◊Ê¥∑§ 3 ¬̋ŒÊŸ Á∑§ÿÊ ¡ÊÿªÊ ÄÿÊ¥Á∑§ (2+3+4/3) ∑§Ê
◊Êäÿ ∑˝§◊ = 3 „ÒU– ßU‚ 50 ∑§ ’ÊŒ flÊ‹ ¬Œ 45 ∑§Ê ∑˝§◊ 5 flÊ° Œ¥ª ÄÿÊ¥Á∑§ 50 flÊ° ¬Œ flÊ‹ ◊ÍÀÿÊ¥ ◊¥ 2,3 ÃÕÊ 4 ∑˝§◊Ê¥∑§ ∑§Ê
¬˝ÿÊª Á∑§ÿÊ ¡Ê øÈ∑§Ê „ÒU–

(3) Áflø‹Ÿ ôÊÊÃ ∑§⁄UŸÊ- ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ∑§ ¬ŒÊ¥ ∑§Ê ∑˝§◊ ¬˝ŒÊŸ ∑§⁄UŸ ∑§ ¬pÊÃ˜ ¬ŒÊ¥ ∑§ ∑˝§◊Ê¥ ∑§Ê ∑˝§◊‡Ê— ÉÊ≈UÊ∑§⁄U ∑˝§◊
•ãÃ⁄U (Rank Difference) •ÕÊ¸Ã˜ (D) ôÊÊÃ ∑§⁄U ‹Ã „Ò¥U– ∑˝§◊ÊãÃ⁄U ∑§Ê ÿÊª (∑∑∑∑∑D) ‚ŒÒfl 0 •ÊÃÊ „ÒU–

(4) Áflø‹Ÿ flª¸ ôÊÊÃ ∑§⁄UŸÊ- ¡Ê ∑˝§◊ •ãÃ⁄U •ÊÃ „ÒU¥ ©UŸ∑§Ê flª¸ (D2) ôÊÊÃ ∑§⁄ Á‹ÿÊ ¡ÊÃÊ „ÒU– Ãà¬pÊÃ˜ ßUŸ
∑˝§◊ÊãÃ⁄UÊ¥ ∑§ flªÊZ ∑§Ê ¡Ê«∏ Á‹ÿÊ ¡ÊÃÊ „ÒU Á¡ã„¥U ∑D2 ∑§ mUÊ⁄UÊ √ÿQ§ Á∑§ÿÊ ¡ÊÃÊ „UÒ–

(5) ‚ÍòÊ- ©U¬ÿȨ̀Q§ Á∑˝§ÿÊ∞° ∑§⁄UŸ ∑§ ’ÊŒ ÁŸêŸ ‚ÍòÊ mUÊ⁄UÊ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§⁄U Á‹ÿÊ ¡ÊÃÊ „ÒU-

rR= 1- 6ΣD2
/
N(N2-1)

•ÕflÊ rR= 1- 6ΣD2
/
N3-N)

rR = ∑̋§◊ÊãÃ⁄U ‚„U-‚ê’ãäÊ ªÈáÊ∑§

ΣD2= ∑˝§◊Ê¥ ∑§ Áflø‹ŸÊ¥ ∑§ flªÊZ ∑§Ê ÿÊª

N = ¬ŒÊ¥ ∑§Ë ‚¥ÅÿÊ

‚◊ÊãÃ⁄U ∑˝§◊ ∑§ ‚¥‡ÊÊäÊŸ
(Correlation for tied ranks)

‚◊¥∑§ üÊáÊË ◊¥ ¡’ ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ ø⁄U ◊ÍÀÿÊ¥ ∑§Ê •Ê∑§Ê⁄U ‚◊ÊŸ „UÊ ÃÊ ©Uã„¥U ‚◊ÊŸ ∑˝§◊ ¬˝ŒÊŸ Á∑§ÿ ¡ÊÃ „ÒU– ∞‚Ë
ÁSÕÁÃ ◊¥ ∑§ÊÁ≈U-•ãÃ⁄U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ÁŸ∑§Ê‹Ÿ ∑  ‚ÍòÊ ◊¥ ‚¥‡ÊÊäÊŸ ∑§⁄UŸÊ ¬«∏ÃÊ „ÒU– ‚¥‡ÊÊÁäÊÃ ‚ÍòÊ ÁŸêŸ ¬˝∑§Ê⁄U „ÒU—

rR= 1-
6ΣD2 + 1/

12 
(m3-m)

N(N2-1) ‚ÍòÊ ◊¥ ¬˝ÿÈQ§ m =  ©UŸ ¬Œ ◊ÍÀÿÊ¥ ∑§Ë ‚¥ÅÿÊ Á¡Ÿ∑§ ∑˝§◊ ‚◊ÊŸ „ÒU–
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©UŒÊ„U⁄UáÊ (Illustration)- 8:
ÁŸêŸ ‚¥◊∑§Ê¥ ‚ ÁS¬ÿ⁄U◊ÒŸ ∑§Ê ∑§ÊÁ≈U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—

Calculate the Spearman’s coefficient of rank correlation from the following data:
X 48 33 40 9 16 16 65 24 16 57
Y 13 13 24 6 15 4 20 9   6 19
„U‹  Solution :

∑§ÊÁ≈U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ
X Y R1 R2 Rank Difference D2

 (R1-R2) D

48 13 3 55 -2.5 6.25
33 13 5 5.5 -0.5 0.25
40 24 4 1 +3.0 9.00
9 6 10 8.5 + 1.5 2.25
16 15 8 4 +4.0 16.00
16 4 8 10 -2.0 4.00
65 20 1 2 -1.0 1.00
24 9 6 7 -1.0 1.00
16 6 8 8.5 -0.5 0.25
57 19 2 3 -1.0 1.00
N=10 0 Σ D 41.00Σ D2

rR = 1 - 6 [Σ D2 +1/12 (m3-m) + 1/12 (m3-m) + 1/12 (m3-m)]
N (N2-1)

= 1 - 6 [41 +1/12 (33-3) + 1/12 (23-2) + 1/12 (23-2)]
10 (102-1)

= 1 - 6 [41 +2+0.5 +0.5]
    990

= 1 - 6  x 44
   990

= 1 - 264
  990 =  + 0.733

 ÁŸfl¸øŸ — X ÃÕÊ Y ø⁄UÊ¥ ∑§ ◊äÿ äÊŸÊà◊∑§ ‚„U-‚¥’¥äÊ „ÒU–

rR= 1-

ÿ„UÊ° ÿ„U äÿÊŸ ⁄UπÊ ¡ÊŸÊ øÊÁ„U∞ Á∑§ ©U¬⁄UÊQ§ ‚¥‡ÊÊÁäÊÃ ‚ÍòÊ ◊¥ + 1/
12 

(m3-m) ∑§Ê ‚¥‡ÊÊäÊŸ ©UÃŸË ’Ê⁄U ∑§⁄UŸÊ „UÊªÊ
Á¡ÃŸË ’Ê⁄U ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ◊¥ ‚◊ÊŸ ∑˝§◊ •Êÿ „Ò¥U– ©UŒÊ„U⁄UáÊÊÕ¸, ÿÁŒ üÊáÊË ◊¥ 160 ÃËŸ ’Ê⁄U, 150 ŒÊ ’Ê⁄U ÃÕÊ üÊáÊË ◊¥ 180 ÃËŸ
’Ê⁄U •ÊÿÊ „Ò¥U, ÃÊ ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ◊¥ ‚◊ÊŸ ∑̋§◊ ÃËŸ ’Ê⁄U •Êÿ „Ò¥U– ∞‚Ë ¬Á⁄UÁSÕÁÃ ◊¥ ‚ÍòÊ ◊¥ + 1/

12 
(m3-m) ∑§Ê ÃËŸ ’Ê⁄U ‚¥‡ÊÊäÊŸ

∑§⁄UŸÊ „UÊªÊ ÃÕÊ ‚ÍòÊ ∑§Ê M§¬ ÁŸêŸ ¬˝∑§Ê⁄U „UÊªÊ—

6[ΣD2 + 1/
12 

(33-3) + 1/
12 

(33-3) + 1/
12 

(23-2)]

N(N2-1)
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©UŒÊ„U⁄UáÊ (Illustration)- 10:
ÃËŸ ÁŸáÊÊ¸ÿ∑§Ê¥ ∑§ •‹ª-•‹ª ÁŸáÊ¸ÿ mUÊ⁄UÊ ∞∑§ ¬˝ÁÃÿÊÁªÃÊ ∑§ 10 ¬˝ÁÃÿÊÁªÿÊ¥ ∑§Ê ÁŸêŸ ∑˝§◊ SÕÊŸ ©U¬‹éäÊ „ÈU∞–

∑˝§◊ÊãÃ⁄U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§ ¬˝ÿÊª mUÊ⁄UÊ ôÊÊÃ ∑§ËÁ¡∞ Á∑§ Á∑§Ÿ ŒÊ ÁŸáÊÊ¸ÿ∑§Ê¥ ∑§Ë M§Áø ‚Ê◊Êãÿ •Á÷M§Áø ‚ •ÁäÊ∑§ ÁŸ∑§≈U
„ÒU–
Ten competitors in a beauty contest are ranked in the following order. Use the rank
correlation coefficient to discuss which pair of judges has the nearest approach to
common taste in beauty:

First Judge 1 6 5 10 3 2 4 9 7 8
Second Judge 3 5 8 4 7 10 2 1 6 9
Third Judge 6 4 9 8 1 2 3 10 5 7

¬̋Õ◊ ÁŸáÊȨ̂ÿ∑§ 1 6 5 10 3 2 4 9 7 8

ÁmUÃËÿ ÁŸáÊȨ̂ÿ∑§ 6 4 9 8 1 3 3 10 5 7

©UŒÊ„U⁄UáÊ (Illustration)- 9:
∞∑§ ‚ÊÒãŒÿ̧ ¬̋ÁÃÿÊÁªÃÊ ◊¥ ŒÊ ÁŸáÊȨ̂ÿ∑§Ê¥ mUÊ⁄UÊ 10 ¬̋ÁÃÿÊÁªÿÊ¥ ∑§Ê ÁŸêŸ ¬̋∑§Ê⁄U ∑̋§◊ ¬̋ŒÊŸ Á∑§ÿ ªÿ—

The ten competitors in a beauty contest are ranked by two judges in the following
order:

∑˝§◊ÊãÃ⁄U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§ ¬˝ÿÊª mUÊ⁄UÊ ôÊÊÃ ∑§ËÁ¡∞ Á∑§ ÄÿÊ ÁŸáÊÊ¸ÿ∑  ‚◊ÊŸ M§Áø ∑§ „Ò¥U?
„U‹  Solution : ∑§ÊÁ≈U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ
R

1
R

2
 (R

1
-R

2
) D Deviation Squares

1 6 -5 25
6 4 +2 4
5 9 -4 16

10 8 +2 4
3 1 +2 4
2 2 0 0
4 3 +1 1
9 10 -1 1
7 5 +2 4
8 7 +1 1

Total 0Σ D 60 Σ D2

rR = 1 - 6 Σ D2

     (N3-N)

= 1 - 6 X 60  = 1 - 360  = + 630  = +.6363
        (103-10)    990    990

 ÁŸfl¸øŸ — ÁŸáÊ¸ÿ∑§Ê¥ ◊¥ ‚ÈãŒ⁄UÃÊ ∑§ ¬˝ÁÃ ◊äÿ◊ SÃ⁄UËÿ äÊŸÊà◊∑§ M§Áø „ÒU–

•ÕflÊ  r
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„U‹  Solution :

∑§ÊÁ≈U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ

R
1

R
2

 R
3

(R
1
-R

2
) (R

2
-R

3
) (R

1
-R

3
)

    D1    D2
1    D2 D2

2    D3 D2
3

1 3 6 2 4 3 9 -5 25
6 5 4 1 1 1 1 2 4
5 8 9 -3 9 -1 1 -4 16
10 4 8 6 36 -4 16 2 4
3 7 1 -4 16 6 36 2 4
2 10 2 -8 64 8 64 0 0
4 2 3 2 4 -1 1 1 1
9 1 10 8 64 -9 81 -1 1
7 6 5 1 1 1 1 2 4
8 9 7 -1 1 2 4 1 1

Total 0 200 0 214 0 60
ΣD1       ΣD2

1 ΣD2          ΣD2
2 ΣD3        ΣD2

3

ÁŸfl¸øŸ— ¬˝Õ◊ ∞fl¥ ÃÎÃËÿ ÁŸáÊÊ¸ÿ∑§Ê¥ ∑§Ë M§Áø ‚Ê◊Êãÿ •Á÷M§Áø ‚ •ÁäÊ∑§ ÁŸ∑§≈U „ÒU–

ÁŸáÊÊ¸ÿ∑§ ÁmUÃËÿ ∞fl¥ ÃÎÃËÿ

r
R23

 = 1 - 6 Σ D2
2

 (N3-N)
              = 1 - 6 X 214

       (103-10)

    = 1 - 1284

      990

    = -0.297
ÁŸáÊÊ¸ÿ∑§ ¬˝Õ◊ ∞fl¥ ÃÎUÃËÿ

rR13 = 1 - 6 Σ D2
3

 (N3-N)
              = 1 - 6 X 60

       (103-10)

    = 1 - 360

      990

    = +0.6364

ÁŸáÊȨ̂ÿ∑§ ¬̋Õ◊ ∞fl¥ ÁmUÃËÿ

rR12 = 1 - 6 Σ D2
1

 (N3-N)
              = 1 - 6 X 200

       (103-10)

    = 1 - 1200

      990

    = -0.212
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‚¥ªÊ◊Ë Áflø‹Ÿ ÁflÁäÊ
(Concurrent Deviation Method)

¡’ ŒÊ üÊÁáÊÿÊ¥ ◊¥ ∑§fl‹ ÿ„U ¡ÊŸŸÊ „UÊ Á∑§ ‚„U-‚ê’ãäÊ Á∑§‚ ÁŒ‡ÊÊ ◊¥ „ÒU •ÕȨ̂Ã̃ äÊŸÊà◊∑§ „ÒU •ÕflÊ ́ §áÊÊà◊∑§, Ã’ ∞‚Ë
ÁSÕÁÃ ◊¥ ßU‚ ÁflÁäÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊÃÊ „ÒU–

‚¥ªÊ◊Ë Áflø‹Ÿ ªÈáÊ∑§ ÁŸ∑§Ê‹Ÿ ∑§Ë ¬˝Á∑˝§ÿÊ—
(i) ¬˝àÿ∑§ ¬Œ ∑§Ë ©U‚‚ ¬Ífl¸ flÊ‹ ¬Œ ‚ ÃÈ‹ŸÊ ∑§⁄U∑§ Áflø‹Ÿ ∑§Ë ÁŒ‡ÊÊ ôÊÊÃ ∑§Ë ¡ÊÃË „ÒU ¡Ê (+) ÿÊ (-) ◊¥ „UÊ

‚∑§ÃË „ÒU– Áflø‹Ÿ Áøã„U Á‹πÃ ‚◊ÿ ßU‚ ’ÊÃ ∑§Ê äÿÊŸ ◊¥ ⁄UπŸÊ øÊÁ„U∞ Á∑§ ÿÁŒ Á∑§‚Ë ¬Œ ∑§Ê ◊ÍÀÿ, ©U‚∑§ Á¬¿U‹ ¬Œ-◊ÍÀÿ
‚ •ÁäÊ∑§ „ÒU ÃÊ ©U‚ ¬Œ ∑§Ê Áflø‹Ÿ (+) „UÊªÊ, •ÊÒ⁄U ÿÁŒ ¬Œ ∑§Ê ◊ÍÀÿ ©U‚∑§ Á¬¿U‹ ¬Œ-◊ÍÀÿ ‚ ∑§◊ „ÒU ÃÊ Áflø‹Ÿ (-)
„UÊªÊ, •ÊÒ⁄U ÿÁŒ ’⁄UÊ’⁄U „ÒU ÃÊ Áflø‹Ÿ (=) Á‹πÊ ¡ÊÿªÊ– Áflø‹ŸÊ¥ ◊¥ ∑§fl‹ Áøã„UÊ¥ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊÃÊ „ÒU Ÿ Á∑§ flÊSÃÁfl∑§
◊ÍÀÿÊ¥ ∑§Ê– ¬˝Õ◊ ¬Œ ∑§Ê Áflø‹Ÿ ôÊÊÃ Ÿ„UË¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU–

(ii) Áflø‹ŸÊ¥ ∑§Ê ôÊÊÃ ∑§⁄UŸ ∑§ ¬pÊÃ̃§X ÃÕÊ Y üÊáÊË ∑§ Ãà‚ê’ãäÊË ∞∑§ ‚ Áflø‹ŸÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ‚¥ªÊ◊Ë Áflø‹ŸÊ¥
∑§ Á‹∞U (+) ∑§Ê Áøã„U ⁄Uπ ÁŒÿÊ ¡ÊÃÊ „Ò¥– ÿÁŒ X ÃÕÊ Y ŒÊŸÊ¥ (+) „ÒU ÿÊ ŒÊŸÊ¥ (-) „ÒU •ÕflÊ ŒÊŸÊ¥ (=) „Ò¥U, ÃÊ ßUŸ∑§ Á‹∞
(+) Á‹πÊ ¡ÊÿªÊ– ‚◊ÊŸ ÁŒ‡ÊÊ flÊ‹ Áflø‹ŸÊ¥ (+) ∑§Ê ¡Ê«∏∑§⁄U ©UŸ∑§Ë ∑È§‹ ‚¥ÅÿÊ ôÊÊÃ ∑§⁄U ‹Ã „ÒU¥, ßUã„¥U „UË ‚¥ªÊ◊Ë Áflø‹Ÿ
∑§„UÊ ¡ÊÃÊ „ÒU– ‚¥ªÊ◊Ë Áflø‹ŸÊ¥ ∑§Ê C ‚ ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „ÒU–

(iii) ßU‚∑§ ¬pÊÃ˜ ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª ∑§⁄U ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§⁄U Á‹ÿÊ ¡ÊÃÊ „ÒU-

rC= ± √±(2C-N/N)
¡„UÊ° ¬⁄U, rC  =  ‚¥ªÊ◊Ë Áflø‹Ÿ ‚„U-‚ê’ãäÊ ªÈáÊ∑§

C =  ‚¥ªÊ◊Ë Áflø‹ŸÊ¥ ∑§Ë ‚¥ÅÿÊ [•ÕÊ¸Ã˜ ∑È§‹ (+) ∑§ Áøã„UÊ¥ ∑§Ë ‚¥ÅÿÊ]

N =   Áflø‹Ÿ ÿÈÇ◊Ê¥ ∑§Ë ‚¥ÅÿÊ (•ÕÊ¸Ã˜ ∑È§‹ ¬Œ-1)

‚ÍòÊ ◊¥ (±±±±±) Áøã„UÊ¥ ∑§Ê ◊„Uûfl — ‚ÍòÊ ◊¥ flÊSÃÁfl∑§ Áøã„U ∑§ ¬„U‹ ÃÕÊ flª¸◊Í‹ ∑§ •ãŒ⁄U (±) Áøã„UÊ¥ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ
ªÿÊ „ÒU– ÿÁŒ (2c - N) äÊŸÊà◊∑§ „ÒU ÃÊ ŒÊŸÊ¥ SÕÊŸÊ¥ ¬⁄U Áøã„U (+) ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊÿªÊ– ßU‚∑§ Áfl¬⁄UËÃ ÿÁŒ (2c - N)
´§áÊÊà◊∑§ „ÒU ÃÊ ŒÊŸÊ¥ SÕÊŸÊ¥ ¬⁄U Áøã„U (-) ∑§Ê ¬̋ÿÊª Á∑§ÿÊ ¡ÊÿªÊ– ÿÁŒ ∞‚Ê Ÿ Á∑§ÿÊ ¡Êÿ ÃÊ flª̧◊Í‹ Áøã„U ∑§ •ãŒ⁄U ∑§Ë ⁄UÊÁ‡Ê
´§áÊÊà◊∑§ „UË ⁄U„UªË, Á¡‚∑§Ê flª¸◊Í‹ ôÊÊÃ ∑§⁄UŸÊ ‚ê÷fl Ÿ„UË¥ „UÊªÊ–
ŸÊ≈U—- ßU‚ ÁflÁäÊ ‚ ôÊÊÃ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ê ◊ÊŸ ± 1 (ŒÊŸÊ¥ ‚Ë◊Ê•Ê¥ ∑§Ê ‚Áê◊Á‹Ã ∑§⁄UÃ „ÈU∞) ∑§ ◊äÿ „UÊÃÊ „ÒU–
©UŒÊ„U⁄UáÊ (Illustration)- 11:

ÁŸêŸ ‚◊¥∑§Ê¥ ‚ ‚¥ªÊ◊Ë Áflø‹Ÿ ⁄UËÁÃ mUÊ⁄UÊ ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ ∑§Ê ¬Á⁄U∑§‹Ÿ ∑§ËÁ¡∞—
From the following data, calculate the coefficient of correlation by concurrent
deviation method:

YEAR 1 2 3 4 5 6 7 8 9 10
 INDEX NUMBER
OF SUPPLY 115 125 130 120 120 125 130 130 135 140
INDEX NUMBER
OF PRICES 105 101 101 105 101 99 100 100 98 94

SOLUTION:
CALCULATION OF COEFFICIENT OF CORRELATION BY
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SOLUTION:

‚¥ªÊ◊Ë Áflø‹Ÿ ÁflÁäÊ mUÊ⁄UÊ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ—-

Year Index No Deviation Index No Deviation Product of
of Supply X Signs X of Prices Y Signs Y Deviation Signs

1 115 .......... 105 .......... ...............
2 125 + 101 - -
3 130 + 101 = -
4 120 - 105 + -
5 120 = 101 - -
6 125 + 99 - -
7 130 + 100 + +
8 130 = 100 = +
9 135 + 98 - -

10 140 + 94 - -
N = 9 N = 9  C = 2

ŸÊ≈U—- ∞∑§ „UË ¬˝∑§Ê⁄U ∑§ Áøã„UÊ¥ ∑§Ê ªÈáÊŸ»§‹ äÊŸÊà◊∑§ „UÊÃÊ „ÒU ÃÕÊ Áfl¬⁄UËÃ ¬˝∑§Ê⁄U ∑§ Áøã„UÊ¥ ∑§Ê ªÈáÊŸ»§‹
 ´§áÊÊà◊∑§ „UÊÃÊ „ÒU–

rc =  ±  ±(2c -N) .
.
. (2c-N) = (4-9 < 0,)

N
•Ã— ŒÊŸÊ¥ ¡ª„UÊ¥ ¬⁄U ́ §áÊÊà◊∑§ Áøã„U Á‹ÿÊ ¡ÊflªÊ–

r
c
 =  -    -(4 -9)          = - 5  =   -0.7454

  9    9
•Ã— rc = -0.7454

√
√ √

©UŒÊ„U⁄UáÊ (Illustration)- 12:
ÁflûÊËÿ fl·¸ 2008-09 ∑§ ¬˝Õ◊ 9 ◊Ê„U ◊¥ •¥‡Ê A ÃÕÊ B ∑§ ◊Í‹ ‚Íø∑§Ê¥∑§Ê¥ ◊¥ ÁŸêŸ ¬˝∑§Ê⁄U ∑§ ¬Á⁄UflÃ¸Ÿ Œ¡¸ Á∑§ÿ ªÿ;

©U¬ÿÈQ§ ÁflÁäÊ mUÊ⁄UÊ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—
Á¬¿U‹ ◊Ê„U ∑§Ë ÃÈ‹ŸÊ ◊¥ ¬Á⁄UflÃ¸Ÿ—

◊Ê„U •¬̋‹ ◊ß̧U ¡ÍŸ ¡È‹Êß¸U •ªSÃ Á‚Ãê’⁄U •Ä≈ÍU’⁄U Ÿflê’⁄U ÁŒ‚ê’⁄U

•¥‡Ê A -3 -2 -5 0 +4 +3 +1 -2 +2

•¥‡Ê B +2 +4 -1 -3 -5 -2 0 -1 -3

During first 9 months of financial year 2008-09, the following changes in the price
index of A and B shares were recorded:
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√ √

Calculate coefficient of correlation by a suitable method.
       Changes over the previous month:
Month Apr. May June July Aug. Sept. Oct. Nov. Dec.
Share A -3 -2 -5 0 +4 +3 +1 -2 +2
Share B +2 +4 -1 -3 -5 -2 0 -1 -3
„U‹ SOLUTION

‚¥ªÊ◊Ë Áflø‹Ÿ ÁflÁäÊ mUÊ⁄UÊ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ—-
Share ‘A’ Share ‘B’

◊Ê„U ¬Á⁄UflÃ̧Ÿ Áflø‹Ÿ Áøã„U ¬Á⁄UflÃ̧Ÿ Áflø‹Ÿ Áøã„U ‚¥ªÊ◊Ë Áflø‹Ÿ

April -3 - +2 + ....
May -2 - +4 + ....
June -5 - -1 - +
July 0 = -3 - ....

August +4 + -5 - ....
September +3 + -2 - ....

October +1 + 0 = ....
November -2 - -1 - +
December +2 + -3 - ....

N = 9  c = 2

rc =  ±    ±(2c -N)   = -     -[(2 X 2) -9] = -      5  = -.745
N    9     9√

∑§Ê‹ üÊáÊË ◊¥ ‚„U-‚ê’ãäÊ
(Correlation in Time Series)

¡’ ‚◊¥∑§Ê¥ ∑§Ê ©UŸ∑§ ÉÊÁ≈UÃ „UÊŸ ∑§ ‚◊ÿ ∑§ ∑˝§◊ ◊¥ √ÿflÁSÕÃ Á∑§ÿÊ ¡Êfl ÃÊ ∞‚Ë √ÿflSÕÊ ∑§Ê ∑§Ê‹ üÊáÊË ∑§„UÊ ¡ÊÃÊ
„ÒU– ∞‚Ë üÊáÊË ◊¥ ‚◊ÿ ∑§Ë ßU∑§Êß¸U ∑§Ê SflÃãòÊ ø⁄U 'X' ◊ÊŸÊ ¡ÊÃÊ „ÒU ÃÕÊ ‚◊ÿ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§ ¬˝÷Êfl ∑§Ê •ÊÁüÊÃ ø⁄U 'Y' ◊ÊŸÊ
¡ÊÃÊ „ÒU– ¬˝àÿ∑§ ∑§Ê‹ üÊáÊË √ÿÁQ§ªÃ üÊáÊË „UÊÃË „ÒU ÄÿÊ¥Á∑§ ¬˝àÿ∑§ ◊Œ ∑§Ê ‚◊ÿ ∑§Ë ßU∑§ÊßU̧ (flcÊ¸, ◊Ê„U, ¬πflÊ«∏Ê, ‚#Ê„U, ÁŒŸ,
ÉÊá≈U •ÊÁŒ) ∑§ •ŸÈ‚Ê⁄U ÁŒÅÊÊÿÊ ¡ÊÃÊ „ÒU–

∑§Ê‹ üÊáÊË ŒÊ ¬˝∑§Ê⁄U ∑§ ¬Á⁄UflÃ¸ŸÊ¥ ‚ ¬˝÷ÊÁflÃ „UÊÃË „ÒU—
(i)U ŒËÉÊ¸∑§Ê‹ËŸ ¬Á⁄UflÃ¸Ÿ; ÃÕÊ
(ii)U •À¬∑§Ê‹ËŸ ¬Á⁄UflÃ̧Ÿ–

ŒËÉÊ¸∑§Ê‹ËŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Á‹∞ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ—
(Computation of Coefficient of Correlation for Long-term Changes):

ŒËÉÊ¸∑§Ê‹ËŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Á‹∞ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ ∑§⁄UŸ ∑§ Á‹∞ ÁŸêŸ ¬˝Á∑˝§ÿÊ •¬ŸÊÿË ¡ÊÃË „ÒU—
(i) ÁŒÿ ªÿ ◊ÍÀÿÊ¥ ∑§ Á‹∞ ø‹-◊ÊäÿÊ¥ (Moving Averages) ∑§Ë ªáÊŸÊ ∑§Ë ¡Êfl–
(ii) ¬„U‹Ë üÊáÊË ∑§ ø‹-◊ÊäÿÊ¥ ∑§Ê 'X' ‚ ÃÕÊ ŒÍ‚⁄UË üÊáÊË ∑§ ø‹-◊äÿÊ¥ ∑§Ê  'Y' ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡Êfl–
(iii)∑§Ê‹¸ Á¬ÿ‚¸Ÿ ∑§ ‚ÍòÊ ‚ X ÃÕÊ Y ø⁄UÊ¥ ∑§ ’Ëø ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ ∑§Ë ¡Êfl–
ŸÊ≈U— ø‹-◊ÊäÿÊ¥ ∑§Ë ÁflSÃÎÃ øøÊ¸ •ª‹ •äÿÊÿ ∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ ◊¥ ∑§Ë ªÿË „ÒU–
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•À¬∑§Ê‹ËŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Á‹∞ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ—

(Computation of Coefficient of Correlation for Short-term Changes):
•À¬∑§Ê‹ËŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Á‹∞ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ ∑§⁄UŸ ∑§ Á‹∞ ÁŸêŸ ¬˝Á∑˝§ÿÊ •¬ŸÊÿË ¡ÊÃË „ÒU—

(i) ÁŒÿ ªÿ ◊ÍÀÿÊ¥ ∑§ Á‹∞ ø‹-◊ÊäÿÊ¥ ∑§Ë ªáÊŸÊ ∑§Ë ¡Êfl–

(ii) •À¬∑§Ê‹ËŸ ©UëøÊfløŸÊ¥ ∑§Ë ªáÊŸÊ ∑§Ë ¡Êfl– ◊‹ ‚◊¥∑§ ∞fl¥ ø‹-◊Êäÿ ∑§ ’Ëø ∑§Ê •ãÃ⁄U •À¬∑§Ê‹ËŸ

©UìÊÊfløŸ ∑§„U‹ÊÃ „ÒU– ßUŸ ©UëøÊfløŸÊ¥ ∑§Ê dx ∞fl¥ dy ‚ ß¥UÁªÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU–

(iii)‚Ê◊Êãÿ Ã⁄UË∑§ ‚ ∑dxdy,  ∑d2x ÃÕÊ ∑d2y ∑§Ë ªáÊŸÊ ∑§Ë ¡Êfl–

(iv)‚„U-‚ê’ãäÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ∑§Ê‹¸ Á¬ÿ‚¸Ÿ ∑§Ê ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡Êfl—

∑dxdy

√√√√√∑d2x . ∑d2y
r =

©UŒÊ„U⁄UáÊ (Illustration)- 13:
ÁŸêŸÊ¥Á∑§Ã ‚¥◊∑§Ê¥ ‚ •Ê¬ÍÁûÊ¸ ∑§ ∞fl¥ ◊ÍÀÿÊ¥ ∑§ ‚Íø∑§Ê¥∑§ ◊¥ ŒËÉÊ¸∑§Ê‹ËŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ ◊äÿ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ

∑§ËÁ¡∞—
from the following data find out the coefficient of correlation between the fluctuations
of the index of supply and the index of price of certain commodities as given below:

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006
Index of
supply 76 84 88 93 85 87 91 98 95

Index of
Price 152 145 135 122 138 132 120 100 105

ÃËŸ fl·Ë¸ÿ ø‹ ◊Êäÿ ‹Ÿ „ÒU ÃâÊÊ ªáÊŸÊ ∑§⁄UŸ „UÃÈ Œ‡Ê◊‹ ‚¥ÅÿÊ ∑§Ê ¿UÊ«∏ŸÊ „ÒU–
Take 3 years’ moving averages and ignore decimals in computing the averages.

∑Î§¬ÿÊ „U‹ •ª‹ ¬ãŸ ¬⁄U Œπ¥

ŸÊ≈U—- ø‹ ◊ÊäÿÊ¥ ∑§Ê ÁflSÃÃ¸ Áflfl⁄UáÊ •ª‹ •äÿÊÿ ∑§Ê‹ üÊáÊË ∑§Ë Áfl‡‹·áÊ ◊¥ ÁŒÿÊ ªÿÊ „ÒU–
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©UŒÊ„U⁄UáÊ (Illustration)- 14:
¬Ífļ ©UŒÊ„U⁄UáÊ ‚¥ÅÿÊ 13 ◊¥ ÁŒÿ ªÿ ‚¥◊∑§Ê¥ ∑§Ë ‚„UÊÿÃÊ ‚ •À¬∑§Ê‹ËŸ ¬Á⁄UflÃ̧ŸÊ¥ ∑§ ◊äÿ ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ

∑§ËÁ¡∞—

From the data given in the previous illustration-13 obtain the Coefficient of
Correlation between  Sort-term flunctuations:

Solution:
•À¬∑§Ê‹ËŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ ◊äÿ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ

Year

1998

1999

2000

2001

2002

2003

2004

2005

2006

Supply Price

Index No.

(O)

76

84

88

93

85

87

91

98

95

Moving

Average (X)

-

83

88

89

88

88

92

95

-

 (O-X)

dx

-

+1

0

+4

-3

-1

-1

+3

-

d2x

-

1

0

16

9

1

1

9

-

Index No.

(O)

152

145

135

122

138

132

120

100

105

Moving

Average (Y)

-

144

134

132

131

130

117

108

-

d2y

-

1

1

100

49

4

9

64

-

 (O-Y)

dy

-

+1

+1

-10

+7

+2

+3

-8

-

dxdy

-

1

0

-40

-21

-2

-3

-24

-
∑d2x

37

∑d2x

228

∑dxdy

-89

∑dxdy

√√√√√∑d2x . ∑d2y
r = =

-89

√√√√√37 X 228
=

-89

91.85

=  - 0.97

 ÁŸfl¸øŸ — •À¬ ∑§Ê‹ ◊¥ •Ê¬ÍÁÃ¸ ÃÕÊ ◊ÍÀÿÊ¥ ◊¥ ’„ÈUÃ •ÁäÊ∑§ ◊ÊòÊÊ ∑§Ê ́ §áÊÊà◊∑§ ‚„U ‚ê’ãäÊ „ÒU–

 ŸÊ≈U —- ∑§Ê‹ üÊáÊË ◊¥ ‚„U ‚¥’¥äÊ ªÈáÊÊ¥∑§ ôÊÊÃ ∑§⁄UÃ ‚◊ÿ •À¬ ∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§Ê ÿÊª ‡ÊÍãÿ ◊ÊŸŸÊ øÊÁ„U∞–
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Áfl‹ê’Ÿ ÃÕÊ •ª˝ª◊Ÿ (Lag and Lead):
‚ÊäÊÊ⁄UáÊÃ— ÿ„U ŒπŸ ◊¥ •ÊÃÊ „ÒU Á∑§‚Ë ∑§Ê⁄UáÊ ∑§Ê ¬̋÷Êfl ∑È§¿U ‚◊ÿ ¬pÊÃ̃ ¬«∏ÃÊ „ÒU– ∑§Ê⁄UáÊ •ÊÒ⁄U ¬̋÷Êfl ∑§ ◊äÿ ‚◊ÿ ∑§

•ãÃ⁄U ∑§Ê Áfl‹ê’Ÿ ∑§„Ê ¡ÊÃÊ „ÒUU– ∑§Ê⁄UáÊ •ÊÒ⁄U ¬˝÷Êfl ◊¥ ‚◊ÿÊãÃ⁄U ∑§Ê ¬˝◊Èπ ∑§Ê⁄UáÊ ÿ„U „ÒU Á∑§ ∑§Ê⁄UáÊ ∑§Ê ÉÊ≈UŸÊ ∑§ „UÊŸ ¬⁄U
©U‚∑§Ê ¬̋÷Êfl „UÊÃ-„UÊÃ ∑È§¿U ‚◊ÿ ‹ªÃÊ „UÒ– ©UŒÊ„U⁄UáÊÊÕ̧ ◊ÈŒ̋Ê ◊¥ ¬̋‚Ê⁄U „UÊŸ ∑§ ∑È§¿U ‚◊ÿ ¬pÊÃ̃ flSÃÈ•Ê¥ ∑§ ◊ÍÀÿ ◊¥ flÎÁhU „UÊÃË
„ÒU– ßU‚ ◊ÈŒ̋Ê ¬̋‚Ê⁄U ÃÕÊ ◊ÍÀÿÊ¥ ◊¥ flÎÁhU ∑§ ◊äÿ ©Uëø ∑§ÊÁ≈U ∑§Ê äÊŸÊà◊∑§ ‚ê’ãäÊ „UË ¬̋àÿÊÁ‡ÊÃ „ÒU, ¬⁄UãÃÈ ∑§Ê⁄UáÊ •ÊÒ⁄U ¬̋÷Êfl ∑§ ’Ëø
‚◊ÿÊãÃ⁄U „UÊŸ ∑§ ∑§Ê⁄UáÊ ‚„U-‚ê’ãäÊ ©U‚ ◊ÊòÊÊ ÿÊ ∑§ÊÁ≈U ∑§Ê Ÿ„UË¥ „UÊªÊ ¡Ò‚Ê Á∑§ flÊSÃfl ◊¥ „ÒU– ∞‚Ë ÁSÕÁÃ ◊¥ ‚„U-‚ê’ãäÊ ∑§Ê
•äÿÿŸ ∑§⁄UŸ ∑§ Á‹∞ ∑§Ê⁄UáÊ ‚ ‚ê’ÁãäÊÃ ‚◊¥∑§Ê¥ ∑§Ê Áfl‹Áê’Ã ∑§⁄UŸ ∑§Ë •Êfl‡ÿ∑§ÃÊ „UÊªË •ÕȨ̂Ã̃ ¬̋÷Êfl ‚ê’ãäÊË ‚¥◊∑§Ê¥ ∑§Ê
∑È§¿U •Êª ‚ ø‹ŸÊ ¬«∏UªÊ– ©U‚ Á∑˝§ÿÊ ∑§Ê Áfl‹ê’Ÿ •ÊÒ⁄U •ª˝ª◊Ÿ ∑§„Ã „ÒU– •Ã— Áfl‹ê’Ÿ ∑§Ê •Õ¸ „ÒU ∑§Ê⁄UáÊ ‚ Á¬¿U«∏
¡ÊŸÊ ÃÕÊ •ª˝ª◊Ÿ ∑§Ê •Õ¸ „ÒU ¬˝÷Êfl ∑§Ê ∑§Ê⁄UáÊ ∑§Ê ¬˝÷Êfl ‚ ¬Ífl¸ •ÊŸÊ–

ßU‚ ÁŸêŸ ©UŒÊ„U⁄UáÊ ‚ ‚◊¤ÊÊ ¡Ê ‚∑§ÃÊ „ÒU—

©UŒÊ„U⁄UáÊ (Illustration)- 15:
¬̋ø‹Ÿ ◊¥¥ ◊ÈŒ̋Ê ∑§Ë ◊ÊòÊÊ ÃÕÊ ‚Ê◊Êãÿ ◊ÍÀÿ SÃ⁄U ◊ ÿÁŒ ∑§Êß̧U ‚„U-‚ê’ãäÊ „ÒU ÃÊ ôÊÊÃ ∑§ËÁ¡∞– ßU‚∑§ Á‹∞ ÿ„U ◊ÊŸÊ ¡Êfl

Á∑§ ¬˝ø‹Ÿ ◊¥ ◊ÈŒ˝Ê ∑§Ë ◊ÊòÊÊ ∑§Ê ‚Ê◊Êãÿ ◊ÍÀÿ SÃ⁄ ¬⁄U •ª‹ fl·¸ ¬˝÷Êfl ¬«∏ÃÊ „ÒU–U

Find if there is any correlation between money in circulation and general price
level supposing that the money in circulation effects the wholesale prices in the next
year.

Years     Index No. of Money in  circulation Index No. of wholesale prices

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

105
111
108
102
107
115
122
116
120
122
125

108
113
110
115
109
102
108
122
126
118
120

„U‹  Solution:

¬˝ø‹Ÿ ◊¥ ◊ÈŒ˝Ê ∑§Ë ◊ÊòÊÊ ∑§Ê ‚Ê◊Êãÿ ◊ÍÀÿ SÃ⁄U ¬⁄U •ª‹ fl·¸ ¬˝÷Êfl ¬«∏ÃÊ „ÒU– ∑§Ê⁄UáÊ ∞fl¥ ¬˝÷Êfl
∑§ ’Ëø ‚◊ÿÊãÃ⁄U „UÊŸ ∑§ ∑§Ê⁄UáÊ flÊSÃÁfl∑§ ‚„U-‚¥’¥äÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ∑§Ê⁄UáÊ ‚ ‚¥’¥ÁäÊÃ
‚◊¥∑§Ê¥ ∑§Ê Áfl‹Áê’Ã ∑§⁄UŸ ∑§Ë •Êfl‡ÿ∑§ÃÊ „ÒU– fl·̧ 1998 ◊¥ ¬̋ø‹Ÿ ◊¥ ◊ÈŒ̋Ê ∑§Ë ◊ÊòÊÊ ∑§Ê ¬̋÷Êfl
ÕÊ∑§ ◊ÍÀÿÊ¥ ¬⁄U fl·¸ 1999 ◊¥ ¬«∏ÃÊ „ÒU– •Ã— fl·¸ 1998 ◊¥ ¬˝ø‹Ÿ ◊¥ ◊ÈŒ˝Ê ∑§Ë ◊ÊòÊÊ ∞fl¥ fl·¸
1999 ∑§ ÕÊ∑§ ◊ÍÀÿÊ¥ ∑§ ’Ëø ∑§Ê⁄UáÊ-¬˝÷Êfl ‚¥’¥äÊ „ÒU– ßU‚Ë •ÊäÊÊ⁄U ¬⁄U üÊáÊË ∑§Ê ¬ÈŸ¸√ÿflÁSÕÃ
∑§⁄U∑§ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ •ª‹ ¬ÎDU ¬⁄U ∑§Ë ªÿË „ÒU–
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Year

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

d2y

25

64

9

81

256

100

16

64

0

4

 A = 118

dy

-5

-8

-3

-9

-16

-10

+4

+8

0

+2

dxdy

50

32

21

117

128

0

28

8

0

14
∑d2x

552

∑d2y

619

∑dxdy

398

d2x

100

16

49

169

64

0

49

1

25

49

 A = 115

dx

-10

-4

-7

-13

-8

0

+7

+1

+5

+7

Index No.of Money
in

circulation (x)

Index No. of
wholesale
prices (y)

105

111

108

102

107

115

122

116

120

122

113

110

115

109

102

108

122

126

118

120
∑dx

-22

∑dy

522
N= 10

‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ

∑dxdy - (∑dx.∑dy/N)
√√√√√∑d2x - (∑dx)2/N  X √√√√√∑d2y - (∑dy)2/N

r =

398 - (−22 x -37/10)
√√√√√522 - (−22)2/10  X √√√√√619 - (−37)2/10

=

=
316.60

477.83

∴ ∴ ∴ ∴ ∴ r =  + 0.6626

=  + 0.6626

 ÁŸfl¸øŸ — ¬˝ø‹Ÿ ◊¥¥ ◊ÈŒ˝Ê ∑§Ë ◊ÊòÊÊ ÃÕÊ ‚Ê◊Êãÿ ◊ÍÀÿ SÃ⁄U ◊ ◊äÿ◊ SÃ⁄UËÿ äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ „ÒU–
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•èÿÊ‚ÊÕ¸ ¬˝‡Ÿ
SELF EXAMINATION QUESTIONS

A) OBJECTIVE ANSWER TYPE QUESTIONS

flSÃÈÁŸDU ©UûÊ⁄U flÊ‹ ¬˝‡Ÿ
¬̋àÿ∑§ ¬̋‡Ÿ ∑§Ê ∞∑§ ‚„UË ©UûÊ⁄U Á‹Áπ∞—-
1. ‚„U-‚¥’¥äÊ Áfl‡‹·áÊ ∑§Ê ©Ug‡ÿ—
(•) ŒÊ ø⁄UÊ¥ ◊¥ ‚¥’¥äÊ SÕÊÁ¬Ã ∑§⁄UŸ ∑§ Á‹∞
(’) ŒÊ ø⁄UÊ¥ ◊¥ ‚¥’¥äÊÊ¥ ∑§Ë ◊ÊòÊÊ ∑§ ◊Ê¬Ÿ „UÃÈ
(‚) ∞∑§ ôÊÊÃ ◊Œ ∑§ Á‹∞ ‚¥÷ÊÁflÃ ŒÍ‚⁄‘U ø⁄U ∑§ •ŸÈ◊ÊŸ ‹ªÊŸ „UÃÈ
(Œ) • ÃÕÊ ’ ŒÊŸÊ– (    )
2. ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ‚Ë◊Ê∞¥ ÄÿÊ „ÒU?
(•) ∑§ÊßU̧ ‚Ë◊Ê Ÿ„UË¥
(’) 0 ÃÕÊ 1 ŒÊŸÊ ‚Ë◊Ê•Ê¥ ∑§Ê ‚Áê◊Á‹Ã ∑§⁄UÃ „ÈU∞
(‚) -1 ÃÕÊ +1
(Œ) - 1 ÃÕÊ +1 ŒÊŸÊ ‚Ë◊Ê•Ê¥ ‚Á„UÃ (    )
3. ÿÁŒ ‚ÈãŒ⁄UÃÊ ∞fl¥ ’ÈÁh ◊¥ ¬ÍáÊ¸M§¬ ‚ Á÷ÛÊÃÊ „UÊ Ã’ ∑§ÊÁ≈U •ãÃ⁄U ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ∑§Ê ◊ÊŸ „UÊªÊ—-
(•) ∑§fl‹ 1
(’) ∑§fl‹-1
(‚) ∑§Êß¸U ÷Ë ◊ÊŸ
(Œ) • ÿÊ ’ (    )
4. ÷˝Ê◊∑§ ‚„U-‚¥’¥äÊ ÄÿÊ „UÊÃÊ „ÒU?
(•) ÿ„U ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ’È⁄UÊ ‚¥’¥äÊ „UÊÃÊ „ÒU–
(’) ÿ„U ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ’„ÈUÃ ∑§◊ ◊ÊòÊÊ ∑§Ê ‚„U-‚¥’¥äÊ „UÊÃÊ „ÒU–
(‚) ÿ„U ∞‚ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚¥’¥äÊ „UÊÃÊ „ÒU Á¡Ÿ◊¥ ∑§Ê⁄UáÊ ¬˝÷Êfl ‚¥’¥äÊ Ÿ „UÊ–
(Œ) ÿ„U ́ §áÊÊà◊∑§ ‚„U-‚¥’¥äÊ „UÊÃÊ „ÒU– (    )
5. ÁflˇÊ¬ ÁøòÊ ∑§Ê ¬˝ÿÊª............∑§ ◊Ê¬Ÿ „UÃÈ Á∑§ÿÊ ¡ÊÃÊ „ÒU–
(•) ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ⁄‘UπËÿ ‚¥’¥äÊ
(’) ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ fl∑˝§Ëÿ ‚¥’¥äÊ
(‚) • ÃÕÊ ’ ŒÊŸÊ¥ „UË Ÿ„UË¥
(Œ) • ÃÕÊ ’ ŒÊŸÊ¥ (    )
6. ÿÁŒ ∞∑§ ÁflˇÊ¬ ÁøòÊ ¬⁄U •¥Á∑§Ã Á’ãŒÈ ’ÊÿË •Ê⁄U ∑§ ™§¬⁄UË ÷Êª ‚ ŒÊÁ„UŸË •Ê⁄U ∑§ ŸËø‹ ÷Êª ∑§Ë Ã⁄U»§
ÁSÕÃ „UÊ¥, Ã’ ∞‚Ê ‚„U-‚¥’¥äÊ „UÊªÊ—-
(•) äÊŸÊà◊∑§ (’) ‡ÊÍãÿ
(‚) ´§áÊÊà◊∑§ (Œ) • ÿÊ ’ (    )
7. ÿÁŒ ∞∑§ ÁflˇÊ¬ ÁøòÊ ¬⁄U •¥Á∑§Ã Á’ãŒÈ ‚◊M§¬ ‚ ÁflÃ⁄UËÃ „Ò¥U, Ã’ ∞‚Ê ‚„U ‚¥’¥äÊ „UÊªÊ–
(•) ‡ÊÍãÿ (’) ´§áÊÊà◊∑§
(‚) äÊŸÊà◊∑§ (Œ) • ÿÊ ’ (    )
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8. ÿÁŒ ∞∑§ ÁflˇÊ¬ ÁøòÊ ¬⁄U •¥Á∑§Ã Á’ãŒÈ ∞∑§ ‚ËäÊË ⁄‘UπÊ ¬⁄U ÁSÕÃ „UÊ, Ã’ ∞‚Ê ‚„U-‚¥’¥äÊ „UÊªÊ-
(•) ¬ÍáȨ̂ äÊŸÊà◊∑§ (’) ¬ÍáȨ̂ ́ §áÊÊà◊∑§
(‚) • ÃÕÊ ’ ŒÊŸÊ¥ (Œ) ÿÊ ÃÊ • ÿÊ ’– (    )
9. ¡ÈûÊÊ ∑§ •Ê∑§Ê⁄U ∞fl¥ ’ÈÁh◊ÃÊ ◊¥ ‚„U-‚¥’¥äÊ „ÒU—
(•) ‡ÊÍãÿ (’) ´§áÊÊà◊∑§
(‚) äÊŸÊà◊∑§ (ŒU) ©U¬ÿÈQ¸§ ◊¥ ∑§ÊßU̧ Ÿ„UË¥ (    )
10. ∞∑§ SfløÊÁ‹Ã flÊ„UŸ ∑§Ë ªÁÃ ÃÕÊ ’˝∑§ ‹ªÊŸ ∑§ ¬‡øÊÃ˜ ßU‚∑§ mUÊ⁄UÊ Ãÿ ∑§Ë ªÿË ŒÍ⁄UË ∑§ ◊äÿ ‚„U-
‚¥’¥äÊ „ÒU—
(•) ´§áÊÊà◊∑§ (’) ‡ÊÍãÿ
(‚) äÊŸÊà◊∑§ (Œ) ©U¬ÿÈQ§ ◊¥ ∑§ÊßU̧ Ÿ„UË¥ (    )
11. ÁflˇÊ¬ ÁøòÊ ‚„UÊÿ∑§ „UÊÃÊ „ÒU–
(•) ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚ê’ãäÊ ∑§Ë ¬̋∑Î§ÁûÊ ∑§Ê ¬ÃÊ ‹ªÊŸ ∑§ Á‹∞–
(’) ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚¥’¥äÊ ∑§Ë ◊ÊòÊÊ ∑§Ê ¬ûÊÊ ‹ªÊŸ ∑§ Á‹∞–
(‚) ŒÊ ø⁄UÊ ∑§ ◊äÿ ªÁáÊÃËÿ ‚¥’¥äÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞
(Œ) ©U¬ÿÈQ¸§ • ÃÕÊ ’ ŒÊŸÊ– (    )
12. ∑§Ê‹¸-¬Ëÿ¸‚Ÿ ∑§Ê ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ∑§Ê◊ ◊¥ Á‹ÿÊ ¡ÊÃÊ „ÒU–
(•) Á∑§‚Ë ÷Ë ¬̋∑§Ê⁄U ∑§ ‚„U-‚¥’¥äÊ ∑§Ê ¬ÃÊ ‹ªÊŸ ∑§ Á‹∞–
(’) ⁄‘UπËÿ ‚„U-‚¥’¥äÊ ∑§Ê ¬ÃÊ ‹ªÊŸ ◊¥ Á‹∞–
(‚) fl∑̋§Ëÿ ‚„U-‚¥’¥äÊ ∑§Ê ¬ÃÊ ‹ªÊŸ ∑§ Á‹∞–
(Œ) ’ ÃÕÊ ‚ ŒÊŸÊ¥ „UÃÈ– (    )
13. ∑§Ê‹¸ ¬Ëÿ‚¸Ÿ ∑§ ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊÃÊ „ÒU–
(•) ‚„U-‚¥’¥äÊ ∑§Ë ¬˝flÎÁûÊ ¡ÊŸŸ „UÃÈ–
(’) ‚„U-‚¥’¥äÊ ∑§Ë ◊ÊòÊÊ ¡ÊŸŸ „UÃÈ–
(‚) • ÃÕÊ ’ ŒÊŸÊ „UÃÈ–
(Œ) • •ÕflÊ ’ „UÃÈ– (    )
14. ÿÁŒ ‚„U ‚¥’¥äÊ ªÈáÊÊ¥∑§ ∑§Ê ◊ÊŸ äÊŸÊà◊∑§ „UÊ, Ã’ ÁflˇÊ¬ ÁøòÊ ¬⁄U ÁflÁ÷ÛÊ Á’ãŒÈ•Ê¥ ∑§Ê ‚◊Í„UŸ „UÊªÊ–
(•) ÁŸø‹ ’Êÿ¥ ÷Êª ‚ ™§¬⁄UË ŒÊÁ„UŸ ÷Êª ∑§Ë Ã⁄U»§–
(’) ÁŸø‹ ’Êÿ¥ ÷Êª ‚ ÁŸø‹ ŒÊÁ„UŸ ÷Êª ∑§Ë Ã⁄U»§–
(‚) ÁŸø‹ ŒÊÁ„UŸ ÷Êª ‚ ™§¬⁄UË ŒÊÁ„UŸ ÷Êª ∑§Ë Ã⁄U»§–
(Œ) ÁŸø‹ ŒÊÁ„UŸ ÷Êª ‚ ÁŸø‹ ŒÊÁ„UŸ ÷Êª ∑§Ë Ã⁄U»§– (    )
15. ¡’ r=1 „UÊ Ã’ ÁflˇÊ¬ ÁøòÊ ∑§ ‚÷Ë Á’ãŒÈ „UÊ¥ª–
(•) ∞‚Ë ‚ËäÊË ⁄‘UπÊ ¬⁄U ¡Ê ÁŸø‹ ’Êÿ¥ ÷Êª ‚ ™§¬⁄UË ŒÊÁ„UŸ ÷Êª ∑§Ë Ã⁄U»§ ¡Ê ⁄U„UË „Ê–
(’) ∞‚Ë ‚ËäÊË ⁄‘UπÊ ¬⁄U ¡Ê ™§¬⁄UË ’Êÿ¥ ÷Êª ‚ ÁŸø‹ ŒÊÁ„UŸ ÷Êª ∑§Ë Ã⁄U»§ ¡Ê ⁄U„UË „ÒU–
(‚) ∞‚Ë ‚ËäÊË ⁄‘UπÊ ¬⁄U
(Œ) • ÃÕÊ ’ ŒÊŸÊ¥ ¬⁄U– (    )
16. ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ∑§Ê ‚„U-‚¥’¥äÊ „UÊÃÊ „ÒU—
(•) ÁŸÁ‡øÃ M§¬ ‚ äÊŸÊà◊∑§
(’) ÁŸÁ‡øÃ M§¬ ‚ ́ §áÊÊà◊∑§
(‚) „U◊‡ÊÊ ‡ÊÍãÿ
(Œ) ÿÊ ÃÊ äÊŸÊà◊∑§ ÿÊ ́ §áÊÊà◊∑§ ÿÊ ‡ÊÍãÿ– (    )
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‹ÉÊÈûÊ⁄UÊà◊∑§ ¬˝‡Ÿ
1. ∑§Ê⁄UáÊ ¬˝÷Êfl ‚¥’¥äÊÊ¥ ∑§ Á‚hÊãÃ ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞–
2. ‚ËÁ◊Ã ◊ÊòÊÊ ∑§ ‚„U-‚¥’¥äÊ ∑§Ê fláȨ̂Ÿ ∑§ËÁ¡∞–
3. ÁflˇÊ¬-ÁøòÊ ‚ •Ê¬∑§Ê ÄÿÊ •Ê‡Êÿ „ÒU?
4. ‚◊ÊŸ ∑˝§◊ÊãÃ⁄UÊ¥ ∑§ Á‹∞ ‚◊ÊÿÊ¡Ÿ ‚ •Ê¬∑§Ê ÄÿÊ •Á÷¬˝Êÿ „ÒU? ßU‚∑§Ê ‚ÍòÊ ÷Ë Á‹Áπ∞–
5. ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ∑§Ë ‚Ë◊Ê•Ê¥ ∑§Ê Á‹Áπ∞–
6. ÿÁŒ ‚¥ªÊ◊Ë Áflø‹ŸÊ¥ ∑§ ªÈáÊŸ»§‹Ê¥ ∑§Ê ÿÊª ŒÊ „Ò¥U ÃÕÊ ◊ŒÊ¥ ∑§Ë ‚¥ÅÿÊ 9 „ÒU Ã’ ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–

(©UûÊ⁄U — RC=0.745)
7. ÁŸ◊AÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ ¡Ÿ‚¥ÅÿÊ ∑§Ê äÊŸàfl (X) ÃÕÊ ◊ÎàÿÈ Œ⁄U (Y)  ∑§Ê ÁŸäÊÊ¸⁄UáÊ ∑§ËÁ¡∞—

Á¡‹Ê ˇÊòÊ»§‹ ¡Ÿ‚¥ÅÿÊ ◊ÎàÿÈ ‚¥ÅÿÊ
(flª̧ Á∑§◊Ë) („U¡Ê⁄UÊ ◊¥)

A 120 24    288
B 150 75 1.125
C  80 48     768
D  50 40     720
E 200 50     650

(©UûÊ⁄U : X üÊáÊË - ÉÊŸàfl-  200,500,600,800,250;
  Y üÊáÊË - ◊ÎàÿÈ Œ⁄U- 12, 15, 16, 18, 13)

8. ∞∑§ ÁfllÊÁÕ̧ÿÊ¥ ∑§ ‚◊Í„U mUÊ⁄UÊ ‚Ê¥ÁÅÿ∑§Ëÿ ∞fl¥ ‹πÊ¥∑§Ÿ ◊¥ ¬̋Ê# Á∑§ÿ ªÿ •¥∑§Ê¥ ∑§ ◊äÿ ∑§ÊÁ≈U ‚„U-‚¥’¥äÊ 0.8 „ÒU– ÿÁŒ
∑§ÊÁ≈U •ãÃ⁄UÊ¥ ∑§ flªÊZ ∑§Ê ÿÊª 33 „UÊ ÃÊ ©U‚ flª¸ ∑§ ÁfllÊÁÕ¸ÿÊ¥ ∑§Ë ‚¥ÅÿÊ ôÊÊÃ ∑§ËÁ¡∞–

(©UûÊ⁄U — N=10)
‚) ÁŸ’ãäÊÊà◊∑§ ‚ÒhÊÁãÃ∑§ ¬˝‡Ÿ—
1. ‚„U-‚¥’¥äÊ ∑§Ë ÁfløÊ⁄UÊäÊÊ⁄UÊ ∑§Ê •Õ̧ ∞fl¥ ¬Á⁄U÷Ê·Ê•Ê¥ ∑§Ê S¬CU ∑§ËÁ¡∞– ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ∑§ ÁŸfļøŸ ‚ ‚¥’¥ÁäÊÃ ‚Ê◊Êãÿ

ÁŸÿ◊Ê¥ ∑§Ê Á‹Áπ∞–
2. ÁflˇÊ¬ ÁøòÊ ÄÿÊ „ÒU? ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚¥’¥äÊ ∑§Ë ¬̋∑Î§ÁûÊ ∞fl¥ ◊ÊòÊÊ ∑§ •äÿÿŸ ◊¥ ÿ„U Á∑§‚ ¬̋∑§Ê⁄U ‚ ‚„UÊÿÃÊ ¬„È¥UøÊÃÊ

„ÒU–
3. ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-‚¥’¥äÊ ∑§Ê ◊Ê¬Ÿ Á∑§‚ ¬̋∑§Ê⁄U ‚ Á∑§ÿÊ ¡ÊÃÊ „ÒU? äÊŸÊà◊∑§ ‚„U-‚ê’ãäÊ ÃÕÊ ¬ÍáȨ̂ ‚„U-‚¥’¥äÊ ‚ •Ê¬

ÄÿÊ ‚◊¤ÊÃ „Ò¥U? ÿÁŒ  ∑§Ê ◊ÊŸ ‡ÊÍãÿ „UÊ ÃÊ ßU‚∑§Ê •Ê¬ ÄÿÊ •Õ¸ ‹ªÊfl¥ª?
4. ‚„U ‚¥’¥äÊ ÄÿÊ „ÒU? äÊŸÊà◊∑§ ∞fl¥ ́ §áÊÊà◊∑§ ‚„U-‚¥’¥äÊ ◊¥ •ãÃ⁄U ’ÃÊßU∞– ∞∑§ ÁflˇÊ¬ ÁøòÊ ∑§Ë ‚„UÊÿÃÊ ‚ •Ê¥Á‡Ê∑§

´§áÊÊà◊∑§ ÃÕÊ ¬ÍáÊ˝ äÊŸÊà◊∑§ ∞fl¥ ¬ÍáÊ¸ ́ §áÊÊà◊∑§ ÁSÕÁÃ ∑§Ê ÁøòÊáÊ ∑§ËÁ¡∞–
5. ∑§ÊÁ≈U-•ãÃ⁄U ‚„U-‚¥’¥äÊ ÄÿÊ „ÒU? ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ∑§ÊÁ≈U •ãÃ⁄U ÁflÁäÊ ÃÕÊ ∑§Ê‹̧-¬Ëÿ‚̧Ÿ ÁflÁäÊ ‚ ‚„U-‚¥’¥äÊ ôÊÊÃ ∑§Ÿ ◊¥

•ãÃ⁄U ∑§Ê S¬CU ∑§ËÁ¡∞–
6. ÁŸêŸÊ¥Á∑§Ã ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞—-

(•.) ÁflˇÊ¬ ÁøòÊ
(’.) ⁄‘UπËÿ ÃÕÊ fl∑̋§ ⁄‘UπËÿ ‚„U-‚¥’¥äÊ
(‚.) ∑§ÊÁ≈U ‚„U-‚¥’¥äÊ
(Œ.) ‚¥ªÊ◊Ë ÁfløŸ‹ ªÈáÊ∑§–

7. ∑§Ê⁄UáÊ ∞fl¥ ¬˝÷Êfl ∑§ Á‚hÊãÃ ∑§Ê S¬CU ∑§ËÁ¡∞– ©UŸ Œ‡ÊÊ•Ê¥ ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞ Á¡Ÿ◊¥ ‚„U-‚¥’¥äÊ ÷˝Ê◊∑§ ‚„U-‚¥’¥äÊ
∑§„U‹ÊÃÊ „ÒU–

8. ‚¥ªÊ◊Ë Áflø‹Ÿ ªÈáÊ∑§ ÄÿÊ „ÒU? ßU‚∑§Ë ªáÊŸÊ Á∑§‚ ¬˝∑§Ê⁄U ‚ ∑§Ë ¡ÊÃË „ÒU?
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Œ) ‚¥ÅÿÊà◊∑§/√ÿÊfl„UÊÁ⁄∑§ ¬˝‡Ÿ—
1. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—-

Calculate the coefficient from the following data:
X: 78 89 97 69 59 79 68 61
Y: 125 137 156 112 107 136 123 108

        Use 69 as assumed mean for ‘X’ and 112 for ‘Y’.
X üÊáÊË ∑§ Á‹∞ ∑§ÊÀ¬ÁŸ∑§ ◊Êäÿ 69 ÃÕÊ Y üÊáÊË ∑§ Á‹∞ ∑§ÊÀ¬ÁŸ∑§ ◊Êäÿ 112 ∑§Ê ¬˝ÿÊª ∑§⁄‘¥U–

(Answer: r = +0.9570)

2. ÁŸêŸÊ¥Á∑§Ã ÃÊÁ‹∑§Ê ‹ÊªÃ ‹πÊ¥∑§Ÿ ∞fl¥ ‚Ê¥ÁÅÿ∑§Ëÿ ◊¥ 10 ÁfllÊÁÕ¸ÿÊ¥ mUÊ⁄UÊ ¬˝Ê# Á∑§ÿ ªÿ •¥∑§ ÁŒÿ „ÈU∞ „Ò¥U, ‚„U-‚¥’¥äÊ
ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—-

The following table shows the marks obtained by 10 students in cost accounting
and statistics, find the coefficient of correlation:

Students: A B C D E F G H I J
Cost Accounting:105 105 102 101 100 99 98 96 93 92
Statistics: 101 103 100 98 95 96 104 92 97 93

(Answer: r = +0.6343)

3. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ ∑§Ê‹̧-¬Ëÿ‚̧Ÿ ∑§Ë ÁflÁäÊ ‚  ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—
From the following data, calculate the coefficient of correlation by Karl Pearson’s

method.
 X : 6 2 10 4 8
Y : 9 11 ? 8 7

Arithmetic means of X and Y series are 6 and 8 respectively.
X ÃÕÊ Y üÊÁáÊÿÊ¥ ∑§ ‚◊ÊãÃ⁄U ◊Êäÿ ∑˝§◊‡Ê— 6 ÃÕÊ 8 „Ò¥U–
(Answer: r = -0.919)

4. XÃÕÊ Y üÊáÊË ∑§ Á‹∞ ∑§ÊÀ¬ÁŸ∑§ ◊ÊäÿÊ¥ ‚ ÁŸ∑§Ê‹ ªÿ Áflø‹Ÿ ÁŸêŸ ¬̋∑§Ê⁄U ‚ „ÒU, ∑§Ê‹̧-¬Ëÿ‚̧Ÿ ∑§Ê ‚„U-‚¥’¥äÊ ªÈáÊ∑§
∑§ËÁ¡∞ ÃÕÊ S¬CU ∑§ËÁ¡∞ Á∑§ ÿ„U ◊„Uàfl¬ÍáÊ¸ „ÒU •ÕflÊ Ÿ„UË¥

The following are the deviations of the values of the values of X and Y series
from the respective assumed means. Find out Karl Pearson’s correlation coefficient
and explain whether it is significant or not:
X: +5 -4 -2 +20 -10 0 +3 0 -15 -5
Y: +5 -12 -7 +25 -10 -3 0 +2 -9 -15

 (Answer: r = +0.896; P.E. = 0.04, Significant)Ja
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5. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ ÿ„U ôÊÊÃ ∑§ËÁ¡∞ ∑§Ë ¡Ÿ‚¥ÅÿÊ ∑§ äÊŸàfl ÃÕÊ ◊ÎàÿÈ Œ⁄U ◊¥ ÄÿÊ ∑§Êß¸U ‚„U-‚¥’¥äÊ „ÒU–
From the following data find out if there is any relationship between density of

population and death rate:
District Area Population No. of deaths

      in sq. km
A 150 30,000 300
B 180 90,000 1440
C 100 40,000 560
D 60 42,000 840
E 120 72,000 1224
F 80 24,000 312

(Answer: r = 0.9877)
6. ÁŸêŸÊ¥Á∑§Ã ÁfllÊÁÕ¸ÿÊ¥ ∑§Ë •ÊÿÈ ÃÕÊ π‹Ÿ ∑§Ë •ÊŒÃ ◊¥ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞-

Find out correlation coefficient between age and playing habit of the following
students:
Age Group: 15-16 16-17 17-18 18-19 19-20 20-21
No. of Students: 200 270 340 360 400 300
Regular Players: 150 162 170 180 180 120

(Answer: r = -0.94)
7. ÁŸêŸÊ¥Á∑§Ã ‚ÍøŸÊ•Ê¥ ‚ ôÊÊÃ ∑§ËÁ¡∞ Á∑§ ÄÿÊ •ÊÿÈ ÃÕÊ •Á‡ÊˇÊÊ ◊¥ ∑§Êß¸ ◊„Uàfl¬ÍáÊ¸ ‚„U-‚¥’¥äÊ „ÒU—

From the following information, calculate if there is significant correlation
between age and illiteracy:

Age (in years) 10-20 20-30 30-40 40-50 50-60 60-70 70-80
Total Population
(in ‘000) 120 100 80 50 25 15 5
Illiterate
Population

      (in ‘00) 100 75 60 30 20 10 5
(Answer: r = +0.23, P.E. = 0.23, not significant)

8. ÁŸêŸÊ¥Á∑§Ã ‚ÍøŸÊ ∞∑§ fl·¸ ∑§Ë fl·Ê¸ ‚. ◊Ë. ÃÕÊ ª„Í¥U ∑§Ê ©Uà¬ÊŒŸ (00 „U¡Ê⁄U ÁÄfl≈¥U‹) ⁄UÁfl ∞fl¥ π⁄UË»§ »§‚‹Ê¥ ∑§Ê ∑§
‚¥’¥äÊ ◊¥ ŒË „ÈUßU̧ „ÒU– ÄÿÊ ©Uà¬ÊŒŸ ÃÕÊ fl·Ê¸ ∑§Ë ◊ÊòÊÊ ◊¥ ∑§ÊßU̧ ‚„U-‚¥’¥äÊ „Ò?
Following figures give the rainfall in centimeters for one year and the production
of wheat (in 00’s of quintals for the rabi crop and kharif crop). Is there any
correlation between production of wheat and rainfall?

Rainfall (in cm): 20 22 24 26 28 30 32
Rabi production

     Of crop:  15 18 20 32 40 39 40
     Kharif production

 Of crop:        5 17       20     18       20      21      15
(Answer: r = 0.917)
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9. ÁŸêŸÊ¥Á∑§Ã •ÊÿÈ ÃÕÊ ¬⁄UËˇÊÊ ◊¥ ‚»§‹ •èÿÊÁÕ¸ÿÊ¥ ∑§Ë ‚¥ÅÿÊ ◊¥ ÄÿÊ ∑§ÊßU̧ ‚„U-‚¥’¥äÊ „ÒU? ßU‚∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–
Is there significant correlation between following age and successful candidates
in the examination? Calculate it.
Age of Candidates Candidates Age of Candidates Candidates

      Candidates Appeared Successful Candidates Appeared Successful

13-14 200 124 18-19 400 252
14-15 300 180 19-20 250 145
15-16 100 65 20-21 150 81
16-17 50 34 21-22 25 12
17-18 150 99 22-23 75 33

   (Answer: r = -0.7744, P.E. = 0.084)(r is significant)

10. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ ∑§ÊÁ≈U ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ôÊÊÃ ∑§ËÁ¡∞–
Calculate the rank coefficient of correlation.

 X: 75     88 95  70       60  80      81  50
 Y: 120     134    150     115    110    140    142     100

(Answer: r = +0.93)
11. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ ∑§ÊÁ≈U ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–
Calculate coefficient of correlation from the following data:

Marks in Marks in Economics Total
Statistics 5-15 15-25 25-35 35-45
0-10 1 1 - - 2

10-20 3 6 5 1 15
20-30 1 8 9 2 20
30-40 - 3 9 3 15
40-50 - - 4 4 8
Total 5 18 27 10 60

(Answer: r=0.53)
12. ŒÊ ÁŸáÊȨ̂ÿ∑§Ê¥ Ÿ ∞∑§ ‚ÊÒãŒÿ̧ ¬̋ÁÃÿÊÁªÃÊ ◊¥ 7 •èÿÊÁÕ̧ÿÊ¥ ∑§Ê ÁŸêŸ ¬̋∑§Ê⁄U ‚ ∑§ÊÁ≈U ¬̋ŒÊŸ ∑§Ë, ∑§ÊÁ≈U ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ôÊÊÃ

∑§ËÁ¡∞–
Two judges have assigned ranks to seven candidates in a beauty contest as given

below:
        Contestant: A B C     D E    F      G

Judge I: 3  1  4        5         2        7        6
       Judge II: 2      4      3       5          1        6         7
         Find out rank coefficient of correlation.

(Answer: r = +0.75)Ja
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13. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ S¬Ëÿ⁄U ◊ÒŸ ∑§Ê ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ ôÊÊÃ ∑§ËÁ¡∞–
Calculate the Spearman’s coefficient of rank correlation from the following data:
        Student No. 1 2 3 4 5 6 7 8 9 10
          Marks in Accountancy 45 70 65 30 95 40 50 75 85 62
        Marks in Statistics 35 90 70 40 95 40 60 85 85 50

         (Answer: r = +0.903)
14. ∞∑§ ‚ÊÒãŒÿ̧ ¬̋ÁÃÿÊÁªÃÊ ◊¥ ÃËŸ ÁŸáÊȨ̂ÿ∑§Ê¥ mUÊ⁄UÊ ÁŸêŸ ¬̋∑§Ê⁄U ‚ ∑§ÊÁ≈U ¬̋ŒÊŸ ∑§Ë ªÿË– ∑§ÊÁ≈U •ãÃ⁄U ÁflÁäÊ ∑§Ê ¬̋ÿÊª ∑§⁄UÃ „ÈU∞

ÿ„U ’ÃÊßU∞ Á∑§ ÁŸáÊÊ¸ÿ∑§Ê¥ ∑§ Á∑§‚ ÿÈÇ◊ ◊¥ ‚ÈãŒ⁄UÃÊ ∑§ ¬˝ÁÃ ∞∑§ ¡Ò‚Ë ÷ÊflŸÊ „ÒU–
The competitors in a beauty contest are ranked by three judges in the following
order:

         I Judge: 1 6 5 10 3 2 4 9 7 8
        II Judge: 3 5 8 4 7 10 2 1 6 9
       III Judge: 6 4 9 8 1 2 3 10 5 7

Use the rank correlation to discuss which pair of judges has the nearest approach
to common taste in beauty.

    (Answer: rR1-2 = -0.21,rR1-3 = +0.64, rR2-3 = -0.297)
15. 16 ÁfllÊÁÕ̧ÿÊ¥ mUÊ⁄UÊ X ÃÕÊ Y Áfl·ÿÊ¥ ◊¥ ¬̋Ê# Á∑§ÿ ªÿ •¥∑§ ©UŸ∑§Ë ∑§ÊÁ≈U ∑§ •ŸÈ‚Ê⁄U ŸËø ÁŒÿ ªÿ „Ò¥U– ∑§ÊDU∑§ ◊¥ ∑̋§◊‡Ê—

X ÃÕÊ Y ∑§Ë ∑§ÊÁ≈U ŒË „ÈUßU̧ „ÒU– S¬Ëÿ⁄U ◊ÒŸ ∑§ ‚ÍòÊ ∑§Ê ¬˝ÿÊª ∑§⁄UÃ „ÈU∞ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞—-
Marks obtained by 16 students in subjects X and Y are given in rank order, ranks

given in brackets represent the rank in subject X and Y. Calculate rank coefficient
of correlation by using Spearman’s formula:

         (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)

(Answer: rR = 0.8)
16. ÁŸêŸÊÁ∑¥§Ã ‚◊¥∑§Ê ‚ ‚¥ªÊ◊Ë Áflø‹Ÿ ÁflÁäÊ mUÊ⁄UÊ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞–
Calculate correlation coefficient by concurrent deviation method from the following

data:
        X: 70 72 75 75 78 80 82 83 84 84 90
        Y: 48 49 52 52 50 53 54 55 60 61 62

        (Answer: rc = +0.77)
17. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ X ÃÕÊ Y üÊáÊË ◊¥ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞–
From the data given below, calculate coefficient of correlation between X & Y

series:
X Y

         No. of items ◊ŒÊ¥ ∑§Ë ‚¥ÅÿÊ  6 6
         Arithmetic mean ‚◊ÊãÃ⁄U ◊Êäÿ 82        103
         Sum of deviation from assumed mean

∑§ÊÀ¬ÁŸ∑§ ◊ÊäÿÊ¥ ‚ Á‹ÿ ªÿ Áflø‹ŸÊ¥ ∑§Ê ÿÊª -6 27
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         Square of the deviation from assumed mean
∑§ÊÀ¬ÁŸ∑§ ◊ÊäÿÊ¥ ‚ Á‹ÿ ªÿ Áflø‹ŸÊ¥  ∑§ flªÊZ ∑§Ê ÿÊª 1220           7180

         Sum of product of deviation of X & Y series
X ÃÕÊ Y üÊÁáÊÿÊ¥ ∑§  Áflø‹ŸÊ¥ ∑§ ªÈáÊŸ»§‹Ê¥ ∑§Ê ÿÊª 2872

(Answer: r = 0.99)
18. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚, ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞ ÃÕÊ ¬Á⁄UáÊÊ◊ ∑§Ê ÁŸfl¸øŸ ∑§ËÁ¡∞–

From the data given below, calculate coefficient of correlation and interpret it.
X Y

         Number of items  ◊ŒÊ¥ ∑§Ë ‚¥ÅÿÊ 8 8
         Mean ◊Êäÿ 68    69
         Sum of squares of deviations from mean

◊ÊäÿÊ¥ ‚ Á‹∞ ªÿ Áflø‹ŸÊ¥ ∑§ flªÊZ ∑§Ê ÿÊª 36    44
Sum of products of deviations of X & Y series

X ÃÕÊ Y üÊÁáÊÿÊ¥ ∑§  Áflø‹ŸÊ¥ ∑§ ªÈáÊŸ»§‹Ê¥ ∑§Ê ÿÊª   24.
(Answer: r=0.602. X ÃÕÊ Y üÊÁáÊÿÊ¥ ◊¥ ◊äÿ◊ SÃ⁄UËÿ äÊŸÊà◊∑§ ‚„U-‚¥’¥äÊ „ÒU–)

19. ÁŸêŸÁ‹ÁπÃ ∑§Ê‹ üÊáÊË ∑§ ŒËÉÊ¸∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ◊¥ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ÃËŸ fl·Ë¸ÿ ø‹ ◊ÊäÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ôÊÊÃ
∑§ËÁ¡∞ ÃÕÊ ø‹ ◊ÊäÿÊ¥ ∑§Ë ªáÊŸÊ ◊¥ Œ‡Ê◊‹fl Á’ãŒÈ ∑§Ê ¿UÊ«∏ ŒËÁ¡∞–

From the following data obtain the coefficient of correlation between the long term
fluctuations taking 3 years moving average and ignoring points in computing
moving averages:

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008
      supply Index    80    82    86    91    83    85    89    96    93
     Price Index 147 140 130 117 133 127 115 95 100
20. ¬˝. ‚¥. 19 ◊¥ ŒË ªÿË ‚ÍøŸÊ•Ê¥ ∑§Ë ‚„UÊÿÃÊ ‚ •À¬∑§Ê‹ËŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ ◊äÿ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–

Calculate the Karl Pearson’s coefficient of correlation of the short term
fluctuations from the data given in Q. No. 19. (Answer: -0.99)

21. ◊Ê¥ª ‚Íø∑§Ê¥∑§ ÃÕÊ ◊ÍÀÿ ‚Íø∑§∑§Ê¥ ◊¥ ÿÁŒ ∑§Êß̧U ‚¥’¥äÊ „UÊ ÃÊ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ôÊÊÃ ∑§ËÁ¡∞– ◊ÍÀÿ ¬Á⁄UflÃ̧Ÿ ∑§Ê •‚⁄UU ◊Ê¥ª
¬⁄U ∞∑§ fl·¸ ¬‡øÊÃ˜ ¬«∏ÃÊ „ÒU–
 Find out the coefficient of correlation if there is any relation between the
demand index and the price index. The later affects the former after a year:

fl·̧ ◊Ê¥ª ‚Íø∑§Ê¥∑§ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
1997 101 110
1998 108 117
1999 105 97
2000 145 102
2001 153 88
2002 186 72

fl·̧ ◊Ê¥ª ‚Íø∑§Ê¥∑§ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
2003 202 75
2004 207 70
2005 204 75
2006 198 80
2007 200 81
2008 208 78

(Answer - r= - 0.96)
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ÅÊá« U(Section)- C
•äÿÊÿ  U(Chapter)- 2

¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ
(Regression Analysis)

1. •fläÊÊ⁄UáÊÊ

2. •âÊ¸

3. ¬Á⁄U÷Ê·Ê∞¥

4. ‚„U-‚ê’ãäÊ ∞fl¥ ¬˝ÃË¬ª◊Ÿ ◊¥ •ãÃ⁄U

5. ¬˝ÃË¬ª◊Ÿ ∑§ ¬˝∑§Ê⁄U

6. ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊÿ¥

7. ⁄‘UπÊÁøòÊ ÁflÁäÊ mUÊ⁄UÊ ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊÿ¥ Áπ¥øŸÊ

8. ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ mUÊ⁄UÊ ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊÿ¥ Áπ¥øŸÊ

9. ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§

10. ÁmUø⁄U •ÊflÎÁÃ ’¥≈UŸ ◊¥ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ

11. ÁŒÿ ªÿ ‚◊Ë∑§⁄UáÊÊ¥ ‚ ◊Êäÿ ◊ÍÀÿÊ¥ ∞fl¥ ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§⁄UŸÊ

12. ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ „UÃÈ ãÿÍŸÃ◊ flª¸ ÁflÁäÊ

13. •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬  òÊÈÁ≈U

14. ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ∑§Ë ©U¬ÿÊÁªÃÊ

15. •èÿÊ‚ÊÕ¸ ¬˝‡ŸJa
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ÅÊá« U(Section)- C
•äÿÊÿ  U(Chapter)- 2

¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ
(Regression Analysis)

•fläÊÊ⁄UáÊÊ (Concept)
ŒÊ ‚ê’ÁãäÊÃ ø⁄UÊ¥ ◊¥ •Ê¬‚Ë ‚¥’¥äÊÊ¥ ∑§Ë ÁŒ‡ÊÊ ∞fl¥ ◊ÊòÊÊ ∑§Ê ¬ÃÊ ‚„U-‚¥’¥äÊ Áfl‡‹·áÊ Ã∑§ŸË∑§ ‚ ‹ªÊÿÊ ¡ÊÃÊ „ÒU– ¬⁄UãÃÈ

∞∑§ ôÊÊÃ SflÃãòÊ ø⁄U ∑§ ◊ÍÀÿ ∑§ •ÊäÊÊ⁄U ¬⁄U Ãà‚¥’¥äÊË •ÊÁüÊÃ ø⁄U ∑§ ◊ÍÀÿ ∑§Ê •ŸÈ◊ÊŸ ‚„U-‚¥’¥äÊ Áfl‡‹·áÊ Ã∑§ŸË∑§ ∑§Ë
‚„UÊÿÃÊ ‚ Ÿ„UË¥ ‹ªÊÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ßU‚∑§ Á‹∞ ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ Ã∑§ŸË∑§ ∑§Ë ‚„UÊÿÃÊ ‹Ë ¡ÊÃË „ÒU– ßU‚ Ã∑§ŸË∑§ ∑§Ê
‚Ê¥ÁÅÿ∑§Ë ◊¥ ‚fl¸¬˝Õ◊ ¬˝ÿÊª “ªÊÀ≈UŸ (Galton)” Ÿ 1877 ◊¥ Á∑§ÿÊ–

•âÊ¸ (Meaning)
¬˝ÃË¬ª◊Ÿ ‡ÊéŒ ∑§Ê ‡ÊÊÁéŒ∑§ •Õ¸ “¬Ë¿U ‹ÊÒ≈UŸÊ (Moving Backward)” •ÕflÊ “◊äÿ◊ÃÊ ∑§Ë •Ê⁄U ‹ÊÒ≈UŸÊ

(Return to the mean value)” ‚ „Ò– ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ∑§ •ÊäÊÊ⁄U ¬⁄U ÁflÁ÷ãŸ ÉÊ≈UŸÊ•Ê¥ ∑§ ◊Êäÿ ‚¥’¥äÊÊ¥ ∑§Ê
Áfl‡‹·áÊ ∑§⁄U∑§ ∞∑§ ø⁄U ◊ÍÀÿ ‚ ‚¥’ÁãäÊÃ ŒÍ‚⁄‘U •ÊÁüÊÃ ø⁄U ◊ÍÀÿ (dependent variable) ∑§Ê •ŸÈ◊ÊŸ ‹ªÊÿÊ ¡Ê
‚∑§ÃÊ „ÒU– ¡Ê ⁄‘UπÊ “¬Ë¿U ‹ÊÒ≈UŸ” (Moving Back) ∑§Ë ¬˝flÎÁÃ ∑§Ê fláÊ¸Ÿ ∑§⁄UÃË „ÒU ©U‚ “¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ” ∑§„UÊ ¡ÊÃÊ „ÒU–

“¬˝ÃË¬ª◊Ÿ Áfl‡‹cÊáÊ” ∑§ •ãÃª¸Ã ø⁄UÊ¥ ∑§ ◊äÿ “∑§Ê⁄UáÊ ∞fl¥ ¬˝÷Êfl” ‚¥’¥äÊ ∑§Ê S¬CU M§¬ ‚ √ÿÄÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU
¬⁄UãÃÈ ‚„U-‚ê’ãäÊ Áfl‡‹·áÊ ◊¥ ∑§Ê⁄UáÊ-¬̋÷Êfl ‚ê’ãäÊ ∑§Ê S¬CU Ÿ„UË¥ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ¬̋ÃË¬ª◊Ÿ Áfl‡‹·áÊ ◊¥ SflÃ¥òÊ ø⁄U ∑§Ê ∑§Ê⁄UáÊ
∞fl¥ “•ÊÁüÊÃ ø⁄U” ∑§Ê ¬˝÷Êfl ◊ÊŸÊ ¡ÊÃÊ „ÒU–

¬Á⁄U÷Ê·Ê∞¥ (Definitions)
“¬˝ÃË¬ª◊Ÿ” (Regression) ∑§Ë ∑È§¿U ¬Á⁄U÷Ê·Ê∞¥ ÁŸêŸ ¬˝∑§Ê⁄U „¥ÒU-

1. ◊Í‹ ßU∑§ÊßUÿÊ¥ ∑§ M§¬ ◊¥ ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ ø⁄UÊ¥ ◊¥ ¬Ê⁄US¬Á⁄U∑§ •ÊÒ‚Ã ‚¥’¥äÊ ∑§Ê ◊Ê¬ „UË ¬˝ÃË¬ª◊Ÿ „ÒU–
- ∞◊. ∞◊. é‹ÿ⁄ U(- M. M. Blair)

2. ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ ∑§Êÿ¸ ∑§Ê⁄UáÊ ‚¥’¥äÊÊ¥ ‚ ‚¥’ÁãäÊÃ ø⁄UÊ¥ ∑§ ◊äÿ ‚¥’¥äÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ¡Ê ÁflÁäÊ •Õ¸‡ÊÊSòÊ ∞fl¥
√ÿÊfl‚ÊÁÿ∑§ ‡ÊÊäÊ ◊¥ •àÿÁäÊ∑§ ¬˝ÿÈÄÃ ∑§Ë ¡ÊÃË „ÒU, ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ∑§„U‹ÊÃË „ÒU–

-ÃÊ⁄UÊ ÿÊ◊Ÿ  U(- Taro Yamane)
©U¬ÿÈZÄÃ ¬Á⁄U÷Ê·Ê•Ê¥ ‚ S¬CU „UÊÃÊ „ÒU Á∑§ ¬˝ÃË¬ª◊Ÿ Áfl‡‹cÊáÊ ‚¥◊∑§Ê¥ ∑§Ë ◊Í‹ ßU∑§ÊßU̧ ∑§ M§¬ ◊¥ ŒUÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§

ø⁄UÊ¥ ◊¥ ¬Ê⁄US¬Á⁄U∑§ •ÊÒ‚Ã ‚¥’¥äÊÊ¥ ∑§ ◊Ê¬Ÿ ∑§Ê ªÁáÊÃËÿ ◊Ê¬ „ÒU–

‚„U-‚ê’ãäÊ ∞fl¥ ¬˝ÃË¬ª◊Ÿ ◊¥ •ãÃ⁄U
U(Differences between Correlation and Regression)

1. ∑§Ê⁄UáÊ ∞fl¥ ¬Á⁄UáÊÊ◊ ‚ê’ãäÊ— ‚„U-‚ê’ãäÊ ∑§Ë •¬̌ ÊÊ ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ∑§Ê⁄UáÊ ∞fl¥ ¬Á⁄UáÊÊ◊ ‚¥’¥äÊ ∑§Ê •ÁäÊ∑§
S¬CU M§¬ ‚ √ÿÄÃ ∑§⁄UÃÊ „ÒU–

2. ‚ê’ãäÊ ∑§Ë ◊ÊòÊÊ ∞fl¥ ¬˝∑Î§ÁÃ— ‚„U-‚ê’ãäÊ ŒÊ ÿÊ •ÁäÊ∑§ ø⁄UÊ¥ ∑§ ◊äÿ ‚„U-Áflø⁄UáÊ U(Co-variability) ∑§Ë
◊ÊòÊÊ ∑§Ê ◊Ê¬Ÿ ∑§⁄UÃÊ „ÒU ¡’Á∑§ ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ßU‚ ‚„U-Áflø⁄UáÊ ∑§Ë ¬˝∑Î§ÁÃ ∞fl¥ ◊ÊòÊÊ ∑§Ê ◊Ê¬Ÿ ∑§⁄U „U◊¥ ÷ÊflË •ŸÈ◊ÊŸ ∑§Ë
ˇÊ◊ÃÊ ¬˝ŒÊŸ ∑§⁄UÃÊ „ÒU–
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3. •ÊäÊÊ⁄U U(Origin) ∞fl¥ ¬Ò◊ÊŸ (Scale) ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê ¬˝÷Êfl— ‚„U-‚ê’ãäÊ ◊Ê¬Ÿ ◊¥ •ÊäÊÊ⁄U ∞fl¥ ¬Ò◊ÊŸ ◊¥ ¬Á⁄UflÃ¸Ÿ
∑§Ê ¬˝÷Êfl Ÿ„UË¥ ¬«∏ÃÊ „ÒU ¡’Á∑§ ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ◊¥ •ÊäÊÊ⁄U ¬Á⁄UflÃ¸Ÿ ∑§Ê ¬˝÷Êfl Ÿ„UË¥ ¬«∏ÃÊ „ÒU ¬⁄UãÃÈ ¬Ò◊ÊŸ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê
¬˝÷Êfl ¬«∏ÃÊ „ÒU–
¬˝ÃË¬ª◊Ÿ ∑§ ¬˝∑§Ê⁄U (Type of Regression):

(i) ‚⁄U‹ ¬˝ÃË¬ª◊Ÿ (Simple Regression)
(ii) ’„ÈUªÈáÊË ¬˝ÃË¬ª◊Ÿ (Multiple Regression)
(iii) ⁄‘UÅÊËÿ ¬˝ÃË¬ª◊Ÿ (Linear Regression)
(iv) fl∑˝§Ëÿ ¬˝ÃË¬ª◊Ÿ (Curvilinear Regression)

(i) ‚⁄U‹ ¬˝ÃË¬ª◊Ÿ (Simple Regression): ÿÁŒ ∞∑§ „UË ‚◊ÿ ¬⁄U ∑§fl‹ ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ •ÊÒ‚Ã ‚¥’¥äÊ
∑§Ê •äÿÿŸ Á∑§ÿÊ ¡Êfl ÃÊ ÿ„U ‚⁄U‹ ¬˝ÃË¬ª◊Ÿ  ∑§„U‹ÊÃÊ „ÒU–

(ii) ’„ÈUªÈáÊË ¬˝ÃË¬ª◊Ÿ (Multiple Regression): ¡’ ¬˝ÃË¬ª◊Ÿ  Áfl‡‹·áÊ Ã∑§ŸË∑§ ∑§Ê ©U¬ÿÊª ŒÊ ‚
•ÁäÊ∑§ ø⁄UÊ¥ ∑§ ¬Ê⁄US¬Á⁄U∑§ ‚¥’¥äÊÊ¥ ∑§ Áfl‡‹·áÊ ∑§ Á‹ÿ Á∑§ÿÊ ¡ÊÃÊ „ÒU ÃÊ ßU‚ ’„ÈUªÈáÊË ¬˝ÃË¬ª◊Ÿ  ∑§„UÊ ¡ÊÃÊ „ÒU–

(iii) ⁄‘UÅÊËÿ ¬˝ÃË¬ª◊Ÿ (Linear Regression): ¡’ SflÃãòÊ ø⁄U ◊¥ ßU∑§Êß¸U ¬Á⁄UflÃ¸Ÿ Á∑§ÿÊ ¡Êfl ÃÊ •ÊÁüÊÃ
ø⁄U ◊¥ ∞∑§ ÁŸÁ‡øÃ ◊ÊòÊÊ ◊¥ ¬Á⁄UflÃ¸Ÿ „UÊÃÊ „Ê Ã’ ŒÊŸÊ¥ ø⁄UÊ¥ ∑§ ◊äÿ ∑§ •ÊÒ‚Ã ‚¥’¥äÊ ∑§Ê ⁄‘UπÊ ÁøòÊ ¬⁄U ∞∑§ ‚⁄U‹ ⁄‘UπÊ mUÊ⁄UÊ
¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU ÃÕÊ ßU‚ ¬˝∑§Ê⁄U ∑§ ¬˝ÃË¬ª◊Ÿ  ∑§Ê ⁄πËÿ ¬˝ÃË¬ª◊Ÿ  ∑§„UÊ ¡ÊÃÊ „ÒU–

ø⁄UÊ¥ ∑§ ◊äÿ ⁄‘UπËÿ ‚¥’¥äÊ “ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ∑§ Á‚mUÊ¥Ã” ¬⁄U •ÊäÊÊÁ⁄UÃ „UÊÃÊ „ÒU– ⁄‘UπËÿ ¬˝ÃË¬ª◊Ÿ  ∑§Ê ÁŸêŸ ¬˝∑§Ê⁄U ‚
√ÿÄÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—

Y
c 
= a + bX

(iv) fl∑˝§Ëÿ ¬˝ÃË¬ª◊Ÿ (Curvilinear Regression): ¡’ SflÃãòÊ ø⁄U ◊¥ ßU∑§Êß¸U ¬Á⁄UflÃ¸Ÿ Á∑§ÿÊ ¡Êfl ÃÊ
•ÊÁüÊÃ ø⁄U ◊¥ ∞∑§ ÁŸÁ‡øÃ ◊ÊòÊÊ ◊¥ ¬Á⁄UflÃ¸Ÿ Ÿ„UË¥ „UÊÃÊ „Ê Ã’ ⁄‘UπÊ ÁøòÊ ¬⁄U ŒÊŸÊ¥ ø⁄UÊ¥ ∑§ ◊äÿ ∑§ •ÊÒ‚Ã ‚¥’¥äÊ ∑§Ê ∞∑§ ‚⁄U‹
⁄‘UπÊ mUÊ⁄UÊ ¬˝ŒÁ‡Ê¸Ã Ÿ„UË¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU fl⁄UŸ˜ ∞∑§ fl∑˝§ ∑§ M§¬ ◊¥ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ßU‚ ¬˝∑§Ê⁄U ∑§ ¬˝ÃË¬ª◊Ÿ ∑§Ê fl∑˝§Ëÿ
¬˝ÃË¬ª◊Ÿ ∑§„UÊ ¡ÊÃÊ „ÒU–

fl∑˝§Ëÿ ¬˝ÃË¬ª◊Ÿ ∑§Ê ÁŸêŸ ¬˝∑§Ê⁄U ‚ √ÿÄÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò—
Y

c 
= a + bX + CX2

¬˝ÃË¬ª◊Ÿ ⁄‘UπÊÿ¥ (Regression Lines)
ŒÊ ø⁄UÊ¥ (X ∞fl¥ Y) ∑§ ¬Ê⁄US¬Á⁄U∑§ ‚¥’¥äÊ ∑§Ê ¬˝∑§≈U ∑§⁄UŸ flÊ‹Ë üÊDUÃ◊ •Ê‚¥¡Ÿ ⁄‘UπÊ (Line of best fit) ∑§Ê ‚⁄U‹

¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ (Simple Regression Line) ∑§„UÃ „ÒU– ßU‚ ⁄‘UπÊ ∑§Ë ‚„UÊÿÃÊ ‚ SflÃãòÊ ø⁄U ∑§ ÁŒÿ „È∞ ◊ÊŸ ∑§ Á‹∞
Ãà‚¥’¥äÊË •ÊÁüÊÃ ø⁄U ∑§Ê üÊDUÃ◊ •Ê∑§Á‹Ã ◊ÊŸ ôÊÊÃ ∑§⁄U ‚∑§Ã „ÒU–

ÿÁŒ ŒÊ ø⁄U X ∞fl¥ Y ÁŒÿ ªÿ „UÊ ÃÊ ŒÊ ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊÿ¥ πË¥øË ¡Êfl¥ªË—
1. X ∑§Ë Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ; ∞fl¥
2. Y ∑§Ë X ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ–

'X ∑§Ë Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ' mUÊ⁄UÊ Y ∑§ ¬˝ŒÃ ◊ÊŸ ∑§ Á‹∞ X ∑§Ê üÊDUÃ◊ ‚ê÷Ê√ÿ (Best Possible) ◊ÊŸ ôÊÊÃ ∑§⁄U
‚∑§Ã „ÒU ¡’Á∑§ 'Y ∑§Ë X ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ' mUÊ⁄UÊ X ∑§ ¬˝ŒÃ ◊ÊŸ ∑§ Á‹∞ Y ∑§Ê üÊDUÃ◊ ‚ê÷Ê√ÿ (Best
Possible) ◊ÊŸ ôÊÊÃ ∑§⁄U ‚∑§Ã „ÒU–

ÿÁŒ ŒÊ ø⁄UÊ¥ ∑§ ◊äÿ ¬ÍáÊ¸ äÊŸÊà◊∑§ •ÕflÊ ¬ÍáÊ¸ ́ §áÊÊà◊∑§ ‚„U-‚ê’ãäÊ „UÊ ÃÊ ∞‚Ë Œ‡ÊÊ ◊¥ ∑§fl‹ ∞∑§ „UË ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ
„UÊªË–
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¬˝ÃËª◊Ÿ ⁄‘UπÊ∞¥ πË¥øŸ ∑§Ë ÁflÁäÊÿÊ¥ (Method of Drawing Regression Lines)
(i) ⁄‘UπÊÁøòÊ ÁflÁäÊ (Grapic Method)
(ii) ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ÁflÁäÊ (Regression Equation Method)

(A) ¬˝ÃË¬ª◊Ÿ ªÈáÊ¥Ê∑§ ÁflÁäÊ (Coefficient of Regression Method)
(B) UãÿÍŸÃ◊ flª¸ ÁflÁäÊ (Least Squre Method)

(i) ⁄‘UπÊÁøòÊ ÁflÁäÊ mUÊ⁄UÊ ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊÿ¥ Áπ¥øŸÊ (Drawing Regression Lines through
Graph)

ßU‚ ÁflÁäÊ ∑§ •ãÃª¸Ã ‚¥’ÁãäÊÃ ø⁄U ÿÈÇ◊Ê¥ ∑§Ê ⁄‘UπÊÁøòÊ ¬⁄U •¥Á∑§Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ßUŸ Á’ãŒÈ•Ê¥ ‚ ∞∑§ ÁflˇÊ¬ ÁøòÊ
(Scattet Diagram) ∑§Ë •Ê∑Î§ÁÃ ¬˝ŒÁ‡Ê¸Ã „UÊÃË „ÒU– ßUŸ Á’ãŒÈ•Ê¥ ∑§ ’Ëø ‚ ∞∑§ ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ ÿÊ ÃÊ ◊ÈÄÃ „USÃ ‚ (By
Free Hand) ÿÊ ¬Ò◊ÊŸÊ ÁŸÿ◊ (Scale Rule) ‚ ßU‚ ¬˝∑§Ê⁄U Áπ¥øË ¡ÊÃË „ÒU Á¡‚‚ ̌ ÊÒÁÃ¡ ∞fl¥ ‹ê’flÃ˜ Áflø‹Ÿ flªÊZ ∑§Ê
ÿÊª ãÿÍŸÃ◊ „UÊ ¡Êfl–

ßU‚ ÁflÁäÊ ‚ ∞∑§ üÊDUÃ◊ •Ê‚¥¡Ÿ ⁄‘UπÊ Áπ¥øÊ ¡ÊŸÊ ’„ÈUÃ „UË ∑§ÁΔUŸ „ÒU ßU‚Á‹∞ ÿ„U ÁflÁäÊ •ÊÁüÊÃ ø⁄U ∑§Ê üÊDUÃ◊ ‚ê÷Ê√ÿ
◊ÍÀÿ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ©U¬ÿÈÄÃ Ÿ„UË¥ „ÒU–

(ii) ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ mUÊ⁄UÊ ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊÿ¥ Áπ¥øŸÊ
(Drawing Regression Lines through Regression equations)
U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ¬̋ÃË¬ª◊Ÿ ⁄‘UπÊ•Ê¥ ∑§Ê ’Ë¡ªÁáÊÃËÿ M§¬ „UÊÃÊ „ÒU– „U◊ ¡ÊŸÃ „ÒU Á∑§ ŒÊ ¬̋ÃË¬ª◊Ÿ ⁄‘UπÊ∞¥ „UÊÃË „ÒU •ÊÒ⁄U
∞∑§ ‚⁄U‹ ⁄‘UπÊ ∑§Ê ∞∑§ ‚⁄U‹ ‚◊Ë∑§⁄UáÊ mU⁄UÊ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– •Ã— ŒÊ ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ•Ê¥ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UŸ ∑§ Á‹∞
ŒÊ ‚⁄U‹ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê ©U¬ÿÊª Á∑§ÿÊ ¡ÊŸÊ •Êfl‡ÿ∑§ „ÒU Á¡ã„¥U „U◊ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§„UÃ „ÒU– ÁŸêŸÊ¥Á∑§Ã ŒÊ ¬˝ÃË¬ª◊Ÿ
‚◊Ë∑§⁄UáÊ „UÊÃ „Ò¥U—

(i) X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ; ∞fl¥
(ii)  Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ–

(i) X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
ßU‚ ‚◊Ë∑§⁄UáÊ ∑§ •ÊäÊÊ⁄U ¬⁄U Y ∑§ ¬˝ŒÃ ◊ÍÀÿ ∑§ Á‹∞ X ∑§Ê üÊDUÃ◊ ‚ê÷Ê√ÿ ◊ÍÀÿ ôÊÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ¡’ X

∑§ •Ê¥∑§Á‹Ã ◊ÍÀÿÊ¥ (Computed Values) ∑§Ê ⁄‘UπÊÁøòÊ ¬⁄U •¥Á∑§Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU Ã’ X ∑§Ë Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ ∑§Ê
ÁŸ◊Ê¸áÊ „UÊ ¡ÊÃÊ „ÒU– X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§Ê ÁŸêŸ ¬˝∑§Ê⁄U Á‹πÊ ¡Ê ‚∑§ÃÊ „ÒU—

X = a + bY

¡„UÊ¥ Á∑§—
X = SflÃãòÊ ø⁄U Y ∑§ Á‹∞ X ∑§Ê üÊDUÃ◊ ‚ê÷Ê√ÿ ◊ÍÀÿ
Y = ÁŒÿ ªÿ SflÃãòÊ ø⁄U Y ∑§Ê ◊ÍÀÿ
b =  X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§
a = ⁄‘UπÊÁøòÊ ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ ∑§Ê ¬˝Ê⁄UÁê÷∑§ Á’ãŒÈ Á¡‚∑§Ê ◊ÊŸ ÁSÕ⁄U „UÊÃÊ „ÒU–

(ii)  Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
ßU‚ ‚◊Ë∑§⁄UáÊ ∑§ •ÊäÊÊ⁄U ¬⁄U X ∑§ ¬˝ŒÃ ◊ÍÀÿ ∑§ Á‹∞ Y ∑§Ê üÊDUÃ◊ ‚ê÷Ê√ÿ ◊ÍÀÿ ôÊÊÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ¡’ Y

∑§ •Ê¥∑§Á‹Ã ◊ÍÀÿÊ¥ (Computed Values) ∑§Ê ⁄‘UπÊÁøòÊ ¬⁄U •¥Á∑§Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU Ã’ Y ∑§Ë X ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄UπÊ ∑§Ê
ÁŸ◊Ê¸áÊ „UÊ ¡ÊÃÊ „ÒU– Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§Ê ÁŸêŸ ¬˝∑§Ê⁄U Á‹πÊ ¡Ê ‚∑§ÃÊ „ÒU—

Y = a + bX

Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/210

¡„UÊ¥ Á∑§—
X = ÁŒÿ ªÿ SflÃãòÊ ø⁄U X ∑§Ê ◊ÍÀÿ
Y = SflÃãòÊ ø⁄U X ∑§ Á‹∞ Y ∑§Ê üÊDUÃ◊ ‚ê÷Ê√ÿ ◊ÍÀÿ
b =  Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§
a = ⁄‘UπÊÁøòÊ ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ ∑§Ê ¬˝Ê⁄UÁê÷∑§ Á’ãŒÈ Á¡‚∑§Ê ◊ÊŸ ÁSÕ⁄U „UÊÃÊ „ÒU–

ŸÊ≈U—  'a' ÃÕÊ 'b' ∑§Ê ◊ÊŸ ÁSÕ⁄U ⁄U„UÃÊ „ÒU ÃÕÊ ßUã„¥U ¬˝ÃË¬ª◊Ÿ ¬˝Êø‹ (Regression Parameters) ∑§„UÃ „ÒU–

¬˝Êø‹ 'b' ÿÊ ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§
(Parameter 'b' or Regression Coefficients)

¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§ fl„U •ŸÈ¬ÊÃ „ÒU ¡Ê ¬˝ÃË¬ª◊Ÿ ⁄πÊ ∑§ …∏UÊ‹ ∑§Ê ß¥UÁªÃ ∑§⁄UÃÊ „ÒU– ÿ„U •ŸÈ¬ÊÃ ßU‚ ’ÊÃ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃÊ
„ÒU Á∑§ SflÃãòÊ ø⁄U ◊¥ ∞∑§ ßU∑§Êß¸U ∑§Ê ¬Á⁄UflÃ¸Ÿ „UÊŸ ‚ •ÊÁüÊÃ ø⁄U ◊¥ Á∑§ÃŸÊ ¬Á⁄UflÃ¸Ÿ „UÊªÊ– ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ÷Ê¥ÁÃ
¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§ ÷Ë ŒÊ „UË „UÊÃ „ÒU—

(i) X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§; ÃÕÊ
(ii)  Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§–

(i) X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§ (Regression Coefficient of X on Y)—  ÿ„U Y ø⁄U ◊¥ ∞∑§ ßU∑§Êß¸
¬Á⁄UflÃ¸Ÿ „UÊŸ ¬⁄U X ø⁄U ◊¥ „UÊŸ flÊ‹ ‚ê÷ÊÁflÃ ¬Á⁄UflÃ¸Ÿ ∑§Ë êÊÊòÊÊ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃÊ „ÒU– ßU‚ ‚ÊäÊ⁄UáÊÃÿÊ bxy ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ
¡ÊÃÊ „ÒU– ßU‚∑§Ê ◊Ê¬Ÿ ÁŸêŸ ‚ÍòÊÊ¥ ∑§Ë ‚„UÊÿÃÊ ‚ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—

(A) •ÊäÊÊ⁄U÷ÍÃ ‚ÍòÊ— (Basic Formula) :

bxy =
 r x σx

σy

¡„UÊ¥ Á∑§
bxy = X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§
r = ‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§
σx = X ø⁄UÊ¥ ∑§Ê ¬˝êÊÊ¬ Áflø‹Ÿ
σy = Y ø⁄UÊ¥ ∑§Ê ¬˝êÊÊ¬ Áflø‹Ÿ

(B) ¬˝àÿˇÊ ÁflÁäÊ — (Direct Method) :
ÿÁŒ Áflø‹Ÿ ‚◊ÊãÃ⁄U ◊ÊäÿÊ¥ ‚ ÁŸ∑§Ê‹ ªÿ „UÊ¥ ÃÊ Áflø‹ŸÊ¥ ∑§Ê ÿÊª ‡ÊÍãÿ „UÊªÊ ÃÕÊ ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊflªÊ—

bxy =
Σdxdy
Σd2y

¡„UÊ¥ Á∑§
dx = (X-X)
dy = (Y-Y)
Σdx = 0
Σdy = 0
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byx =
Σdxdy - (Σdx.Σdy/N)

Σd2x - (Σdx)2/N

r = ± √√√√√(-1.50 x -0.4)

r = − √√√√√+0.60 = − 0.775

(C) •¬˝àÿˇÊ ÁflÁäÊ — (Indirect Method) :
ÿÁŒ Áflø‹Ÿ ∑§ÁÀ¬ÃU ◊ÊäÿÊ¥ (Assumed Means) ‚ Á‹ÿ ªÿ „UÊ¥ ÃÊ Áflø‹ŸÊ¥ ∑§Ê ÿÊª ‡ÊÍãÿ Ÿ„UË¥ „UÊªÊ ÃÕÊ ÁŸêŸ

‚ÍòÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊflªÊ—

bxy =
Σdxdy - (Σdx.Σdy/N)

Σd2y - (Σdy)2/N

(ii) Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§ (Regression Coefficient of Y on X)—  ÿ„U X ø⁄U ◊¥ ∞∑§ ßU∑§Êß¸
¬Á⁄UflÃ¸Ÿ „UÊŸ ¬⁄U Y ø⁄U ◊¥ „UÊŸ flÊ‹ ‚ê÷ÊÁflÃ  ¬Á⁄UflÃ̧Ÿ ∑§Ë êÊÊòÊÊ ∑§Ê ¬̋ŒÁ‡Ȩ̂Ã ∑§⁄UÃÊ „ÒU– ßU‚ ‚ÊäÊ⁄UáÊÃÿÊ byx ‚ ¬̋ŒÁ‡Ȩ̂Ã Á∑§ÿÊ
¡ÊÃÊ „ÒU– ßU‚∑§Ê ◊Ê¬Ÿ ÁŸêŸ ‚ÍòÊÊ¥ ∑§Ë ‚„UÊÿÃÊ ‚ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—

(A) •ÊäÊÊ⁄U÷ÍÃ ‚ÍòÊ— (Basic Formula) :

byx =
 r x σy

σx

(B) ¬˝àÿˇÊ ÁflÁäÊ — (Direct Method) :

byx =
Σdxdy
Σd2x

(C) •¬˝àÿˇÊ ÁflÁäÊ — (Indirect Method) :

‚¥∑§ÃÊˇÊ⁄U ¬Ífl¸ ◊¥ ’ÃÊÿ •ŸÈ‚Ê⁄U „UË „Ò–

Á≈Uå¬áÊË (Note):
(i) ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§ Áøã„U ∞∑§ ¡Ò‚ „UË „UÊŸ øÊÁ„U∞ •ÕÊ¸Ã˜ ÿÊ ÃÊ äÊŸÊà◊∑§ (+) ÿÊ ́ §áÊÊà◊∑§ (-).
(ii) ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ (r) ∑§ Áøã„U ∑§ •ÊäÊÊ⁄U ¬⁄U „UË ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§ ∑§ Áøã„U „UÊÃ „Ò¥U– ÿÁŒ ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§

äÊŸÊà◊∑§ „ÒU ÃÊ ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§ Áøã„U ÷Ë äÊŸÊà◊∑§ „UÊ¥ª ßU‚∑§ Áfl¬⁄UËÃ ÿÁŒ ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ ́ §áÊÊà◊∑§ „ÒU ÃÊ ŒÊŸÊ¥
¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§ Áøã„U ÷Ë ́ §áÊÊà◊∑§ „UË „UÊ¥ª–

(iii) ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§Ê ªÈáÊÊûÊ⁄U ◊Êäÿ „UË ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ „UÊÃÊ „Ò •ÕÊ¸Ã˜

r = ± √√√√√(bxy x byx)
¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§Ê Áøã„U „UË flª¸◊Í‹ ∑§ ’Ê„U⁄U ⁄UπÊ ¡ÊflªÊ–

©UŒÊ„U⁄UáÊÊÕ¸, ÿÁŒ bxy = -1.50 ÃÕÊ byx = -0.4 „UÊ ÃÊ ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ ∑§Ê ◊ÊŸ „UÊªÊ—

r ∑§Ê ◊ÊŸ -0.775 „UÊªÊ Ÿ Á∑§ +0.775 ÄÿÊ¥Á∑§ ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§Ê Áøã„U ́ §áÊÊà◊∑§ „ÒU–

(iv) ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§Ê ◊ÊŸ ∞∑§ ‚ •ÁäÊ∑§ Ÿ„UË¥ „UÊ ‚∑§ÃÊ „ÒU ÄÿÊ¥Á∑§ ‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ ∑§Ê ◊ÊŸ ∞∑§ ‚
•ÁäÊ∑§ Ÿ„UË¥ „UÊÃÊ „Ò–
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Á¬ÃÊ ∑§Ë ™°§øÊß¸U (ßZøÊ¥ ◊¥) 62 64 66 67 68 68 69 71 72 73

¬ÈòÊÊ¥ ∑§Ë ™°§øÊß¸U (ßZøÊ¥ ◊¥) 63 62 65 67 67 70 70 67 68 71

¬˝Êø‹ 'a' ∑§Ë ªáÊŸÊ
(Computation of Parameter 'a')

⁄‘UπÊ-ÁøòÊ ∑§ Á¡‚ Á’ãŒÈ ¬⁄U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ ¬˝Ê⁄Uê÷ „UÊÃË „ÒU fl„U Á’ãŒÈ 'a' ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ¡’ SflÃãòÊ ø⁄U ∑§Ê
◊ÊŸ ‡ÊÍãÿ (0) „UÊ Ã’ ©U‚‚ ‚ê’ÁãäÊÃ •ÊÁüÊÃ ø⁄U ∑§Ê ‚flÊ¸ûÊ◊ ‚êèÊÊ√ÿ ◊ÍÀÿ „UË ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ ∑§Ê ¬˝Ê⁄UÁê÷∑§ Á’ãŒÈ (a)
∑§„U‹ÊÿªÊ–

¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§ ¬pÊÃ˜ 'a' ∑§Ê ◊ÊŸ ÁŸêŸÊ¥Á∑§Ã ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê „U‹ ∑§⁄U∑§ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—

(i) X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
X = a + bY

ÿÊ
(X-X) = bxy(Y-Y)

(ii)  Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
Y = a + bX

ÿÊ
(Y-Y) = byx(X-X)

©UŒÊ„U⁄UáÊ (Illustration)-1—
¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§ •ÊäÊÊ⁄ ¬⁄U ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞—

„U‹ (Solution) :
¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ

X dx dx2 Y dy dy2 dxdy
(X-65) (Y-65)

62 -3 9 63 -2 4 +6
64 -1 1 62 -3 9 +3
66 +1 1 65 0 0 0
67 +2 4 67 +2 4 +4
68 +3 9 67 +2 4 +6
68 +3 9 70 +5 25 +15
69 +4 16 70 +5 25 +20
71 +6 36 67 +2 4 +12
72 +7 49 68 +3 9 +21
73 +8 64 71 +6 36 +48
N=10 +30 Σdx 198 Σdx2 N=10 +20 Σdy 120 Σdy2 +135

Σdxdy
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B.Com.-I/V/213

X = A + Σdx  =  65 + 30
     N  10

= 65+3 = 68
Y = A + Σdy  =  65 + 20

     N  10
= 65+2 = 67

X ∑§Ê Y ¬⁄U ¬̋ÃË¬ª◊Ÿ ªÈáÊ¥Ê∑§ ∑§Ë ªáÊŸÊ   Σdxdy -   (Σdx . Σdy)

 bxy =   N
Σd2y -     (Σdy)2

    N

ÿÊ bxy =

135 -    (30 x 20)
    10

120 -       (20)2

  10

ÿÊ bxy =
135  -  60    =   75
120  -  40  80

ÿÊ bxy =   + 0.9375

Y ∑§Ê X ¬⁄U ¬̋ÃË¬ª◊Ÿ ªÈáÊ¥Ê∑§ ∑§Ë ªáÊŸÊ Σdxdy -   Σdx . Σdy

byx = N
Σd2x -     (Σdx)2

   N

ÿÊ byx  =

135 -    (30 x 20)
   10

198 -      (30)2

10

ÿÊ byx  =       175    =  + 0.694
     108

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ
X = a + bY

ÿÊ (X-X) = bxy (Y-Y)
ÿÊ (X-68) = 0.9375 (Y-67)
ÿÊ X = 68 + 0.9375Y  -  62.8125
ÿÊ X = 5.1875  +  0.9375Y
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Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ
Y = a  +  bx

or (Y-Y) = byx (X - X)
or (Y-67) = 0.694 (X – 68)
or Y – 67 = 0.694 X -47.192
or Y = 67 + 0.694 X -47.192
or Y = 19.808 + 0.694 X

•Ã—
(i) X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—

X = 5.1875 + 0.9375Y
(ii) Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—

Y = 19.808 + 0.694 X

©UŒÊ„U⁄UáÊ (Illustration)-2—
ÁŸêŸÁ‹ÁπÃ ‚◊¥∑§Ê¥ ‚ ©¬¡ ∑§Ê •ŸÈ◊ÊŸ ‹ªÊßUÿ ÿÁŒ fl·Ê¸ 9 ßUãø „UÊ—

 From the following data estimate the yield when rainfall is 9 inches

‚◊ÊãÃ⁄ ◊ÊäÿU ◊ÊäÿU Áflø‹Ÿ
ª„Í¥ ∑§Ë ©U¬¡ (¬̋ÁÃ ßU∑§Êß̧U ̌ ÊòÊ»§‹ ∑§ Á‹∞ Á∑§.ª̋Ê◊ ◊¥)U 10 8

flÊÁ·¸∑§ fl·Ê¸ (ß¥UøÊ¥ ◊¥) 8 2

‚„U-‚ê’ãäÊ ªÈáÊÊ¥∑§ (r)= + 0.50

„U‹ (Solution) :
◊ÊŸÊ Á∑§ ª„Í¥ ∑§Ë ©U¬¡ ∑§Ê ø⁄U X ‚ ÃÕÊ fl·Ê¸ ∑§Ë ◊ÊòÊÊ ∑§Ê Y ø⁄U ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ÿÁŒ Y= 9 „UÊ ÃÊ X ∑§Ê

‚ê÷ÊÁflÃ ◊ÊŸ ôÊÊÃ ∑§⁄UŸÊ „ÒU– ßU‚∑§ Á‹∞ X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§⁄UŸÊ „UÊªÊ–
ÁŒÿÊ „ÈU•Ê „ÒU— X = 10, Y = 8, σx = 8, σy = 2, r = 0.5
X ∑§Ê Y ¬⁄ ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ — X = a + bY

ÿÊ (X-X) = r σx/σy (Y-Y)
©U¬ÿȨ̀ÄÃ ‚◊Ë∑§⁄UáÊ ◊¥ ◊ÊŸ ⁄UπŸ ¬⁄U—
X – 10  =  5 X 8 (Y – 8)

   2
ÿÊ X – 10  = 2 (Y – 8)

ÿÊ X – 10 = 2Y – 16
ÿÊ X  = 2Y – 16 + 10 ÿÊ X = -6 + 2Y

   ÿÁŒ Y  = 9,
•Ã— X = – 6 +(9x2) ÿÊ  X =12

¡’ flÊÁ·¸∑§ fl·Ê¸ 9 ß¥Uø „UÊ ÃÊ ‚ê÷ÊÁflÃ ª„Í¥ ∑§Ë ©U¬¡ 12 Á∑§‹Ê ª˝Ê◊ ¬˝ÁÃ ßU∑§Êß¸U ̌ ÊòÊ»§‹ „UÊªË–
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©UŒÊ„U⁄UáÊ (Illustration)-3—
ÁŸêŸÁ‹ÁπÃ ‚◊¥∑§ 1000 √ÿÊfl‚ÊÁÿ∑§ •ÁäÊ∑§ÊÁ⁄UÿÊ¥ ∑§Ë ™° øÊß¸U (X) ÃÕÊ fl¡Ÿ (Y) ‚ ‚ê’ÁãäÊÃ „Ò¥U—

•ÊÒ‚Ã ™° øÊß¸= 68'' ™° øÊß¸ ∑§Ê ¬˝◊Ê¬ Áflø‹Ÿ= 2.5''
•ÊÒ‚Ã fl¡Ÿ= 150 lbs. fl¡Ÿ ∑§Ê ¬˝◊Ê¬ Áflø‹Ÿ= 20 lbs.
‚„U-‚ê’ãäÊ ªÈáÊ∑§ (r) =  0.6

„U‹ (Solution) :
™°§øÊß¸U (X) ∑§Ê •ŸÈ◊ÊŸ ‹ªÊŸÊ —
X ∑§Ê Y ¬⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—

X – X = r  σx (Y – Y)
   σy

X – 68 = .6x 2.5  (Y – 150)
20

ÿÊ X - 68 = .075 Y - 11.25
ÿÊ X = 56.75 + 0.075Y

ÿÁŒ fl¡Ÿ (Y) 200 ¬ÊÒá«U „UÊ, Ã’ •ŸÈ◊ÊÁŸÃ
™°§øÊßU̧ (X) „UÊªË—

X = 56.75 + .075 (200)
ÿÊ X  = 71.75"

fl¡ŸU (Y) ∑§Ê •ŸÈ◊ÊŸ ‹ªÊŸÊ —
Y ∑§Ê X ¬⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—

Y – Y = r  σy (X – X)
   σx

Y – 150 = .6 x 20  (X – 68)
  25

ÿÊ Y - 150 = 4.8 X - 326.4
Y = -176.4 + 4.8 X
ÿÁŒ ™°§øÊß¸U (X) 60 ß¥Uø „UÊ, Ã’ •ŸÈ◊ÊÁŸÃ

fl¡ŸU (Y) „UÊªÊ—
Y = -176.4 + 4.8(60)

 ÿÊ    Y = 111.6"

•Ê¬∑§Ê ôÊÊÃ ∑§⁄UŸÊ „ÒU— (•) •ŸÈ◊ÊÁŸÃ ™°§øÊß¸U ÿÁŒ •ÁäÊ∑§Ê⁄UË ∑§Ê fl¡Ÿ 200 ¬ÊÒá«U „Ê,
(’) •ŸÈ◊ÊÁŸÃ fl¡Ÿ ÿÁŒ •ÁäÊ∑§Ê⁄UË ∑§Ê fl¡Ÿ 60 ß¥UøUU „Ê–

©UŒÊ„U⁄UáÊ (Illustration)-4—
ÁŸêŸÊÁ∑¥ Ã ‚◊¥∑§Ê¥ ‚ ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ⁄‘UπÊ∞¥ πË¥Áø∞—

X 1 2 3 4 5
Y 2 5 3 8 7

„U‹ (Solution) :

¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ

X dx d2x Y dy d2y dxdy
(X-2) (Y-4)

1 -1 1 2  -2 4 2
2 0 0 5 +1 1 0
3 +1 1 3  -1 1 -1
4 +2 4 8 +4 16 8
5 +3 9 7 +3 9 9

+5 15 +5 31 18
Σdx Σd2x Σdy Σd2y Σdxdy
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X ÃÕÊ Y üÊÁáÊÿÊ¥ ∑§ ‚◊ÊãÃ⁄U ◊ÊäÿÊ¥ ∑§Ë ªáÊŸÊ—

X = A + Σdx  = 2 + 5  = 2 + 1 = 3, Y = A + Σdy = 4 + 5 = 4 + 1 = 5
 N     5 N           5

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§ (bxy) ∑§Ë ªáÊŸÊ—

Σdxdy –    Σdx × Σdy
bxy =  N         .

Σd2y – (Σdy)2

 N

=  18  -   5 x 5
5

31 –   (5)2

     5
= 18 – 5  =  13  =  .5

31 - 5   26

•Ã— bxy = +.5

Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§ (byx) ∑§Ë ªáÊŸÊ—

Σdxdy –    Σdx × Σdy
byx =                        N

Σd2x – (Σdx)2

        N

byx =  18  -   5 x 5
       5

  15 –   (5)2

             5

byx = 18 – 5  =  13  =  1.3
15 - 5   10

•Ã— byx = + 1.3
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X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§Ë ªáÊŸÊ—
(X – X) = bxy ( Y – Y )

ÿÊ (X – 3)  = .5 (Y – 5)
ÿÊ ( X – 3) = 0.5Y - .5 × 5
ÿÊ         X   = 3 – 2.5 + .5Y
ÿÊ         X   = .5 + .5Y

Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§Ë ªáÊŸÊ—
Y – Y = byx ( X – X )

ÿÊ Y – 5  = 1.3 (X – 3)
ÿÊ Y – 5  = 1.3 X -3.9
ÿÊ Y  = 5 + 1.3 X -3.9
ÿÊ Y  = 1.10 + 1.30 X

¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ•Ê¥ ∑§Ê πË¥øŸ ∑§ Á‹∞ ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê ∑§Ê◊ ◊¥ Á‹ÿÊ ¡ÊflªÊ–  •Ê¥∑§Á‹Ã ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ ÁŸêŸ
¬̋∑§Ê⁄U ‚ ∑§Ë ¡ÊflªË—

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
X  = .5 + .5Y

ÁŒÿÊ ªÿÊ Y ∑§Ê ◊ÊŸ               X ∑§Ê •Ê¥∑§Á‹Ã ◊ÊŸ

2 .5 + .5 x 2 = 1.5
5 .5 + .5 x 5 = 3.0
3 .5 + .5 x 3 = 2.0
8 .5 + .5 x 8 = 4.5
7 .5 + .5 x 7 = 4.0

Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
Y  = 1.1 + 1.3X

ÁŒÿÊ ªÿÊ X ∑§Ê ◊ÊŸ    Y ∑§Ê •Ê¥∑§Á‹Ã ◊ÊŸ

1 1.1 + 1.3 x 1 = 2.4
2 1.1 + 1.3 x 2 = 3.7
3 1.1 + 1.3 x 3 = 5.0
4 1.1 + 1.3 x 4 = 6.3
5 1.1 + 1.3 x 5 = 7.6
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•Ê¥∑§Á‹Ã ◊ÍÀÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ôÊÊÃ ∑§Ë ªÿË ⁄‘UπÊ•Ê¥ ∑§Ê ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ∞¥ ∑§„UÃ „Ò¥U– ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞
‚’‚ ¬„U‹ SflÃãòÊ ø⁄U ∑§Ê“0” ◊ÊŸ∑§⁄U •Ê¥∑§Á‹Ã ◊ÍÀÿ ôÊÊÃ ∑§⁄UÃ „Ò¥U– ÿ„U ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ ∑§Ê ¬˝Ê⁄UÁê÷∑§ Á’ãŒÈ ∑§„U‹ÊÃÊ „ÒU– ∞∑§
•ãÿ SflÃãòÊ ø⁄U ∑§ Á‹∞ •ŸÈ◊ÊÁŸÃ ◊ÍÀÿ ôÊÊÃ ∑§⁄U ßU‚ ª˝Ê»§ ¬⁄U ÁŒπÊÿÊ ¡ÊÃÊ „Ò– ŒÊŸÊ¥ Á’ãŒÈ•Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ∞∑§ ‚ËäÊË ⁄‘UπÊ
πË¥øË ¡ÊÃË „ÒU ¡Ê ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ „UÊÃË „ÒU–

ÿ„UÊ¥ ¬̋àÿ∑§ SflÃãòÊ ø⁄U ∑§ Á‹∞ •ŸÈ◊ÊÁŸÃ ◊ÍÀÿ ∑§Ê ÁŸäÊȨ̂⁄UáÊ ∑§⁄U∑§ ÁŒπÊÿÊ ªÿÊ „ÒU •ÊÒ⁄U ßUŸ Á’ãŒÈ•Ê¥ ∑§Ê ¡Ê«∏∑§Ê ¬̋ÃË¬ª◊Ÿ
⁄‘UπÊ∞¥ πË¥øË ¡ÊÃË „ÒU–

Y
8—
7—
6—
5—
4—
3—
2—

       1—

1      2  3        4        5         6       X
Regression Lines

ÿ„UÊ¥ „U◊Ÿ ¬˝àÿ∑§ SflÃ¥òÊ ø⁄U ∑§ Á‹∞ •ŸÈ◊ÊÁŸÃ ◊ÍÀÿ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ∑§⁄∑§ ÁøòÊ ◊¥ ÁŒπÊÿÊ „ÒU •ÊÒ⁄U ßUŸ Á’ãŒÈ•Ê¥ ∑§Ê ¡Ê«∏∑§⁄U
¬̋ÃË¬ª◊Ÿ ⁄‘UπÊ∞¥ πË¥øË ªÿË „ÒU–
ÁmUø⁄U •ÊflÎÁÃ ’¥≈UŸ ◊¥ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ—
Regression Equations in Bi-variate Grouped Frequency Distribution

ÁmUø⁄U •ÊflÎÁÃ ’¥≈UŸ ◊¥ ¬˝ÃË¬ª◊Ÿ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ¬Ífl¸ ◊¥ flÁáÊ¸Ã ÁflÁäÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊÃÊ „ÒU– •ãÃ⁄U ÿ„U „ÒU Á∑§
¬˝àÿ∑§ ‚ê’ÁãäÊÃ ◊ÊŸ ‚ ¬„U‹ •ÊflÎÁÃ (f) ‹ªÊÿË ¡ÊÃË „ÒU–
ßU‚∑§ Á‹∞ ‚ÍòÊ ÁŸêŸ ¬˝∑§Ê⁄U „ÒU-

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—

(X – X) = bxy (Y – Y)

Σfdxdy -   Σfdx . Σfdy
           Nor  (X – X) =

Σfd2y - (Σfdy)2

 N

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—

(Y – Y) = byx (X – X)

Σfdxdy -   Σfdx . Σfdy
   N(Y – Y)  =

 Σfd2x - (Σfdy)2

   N

0

Y οn 
x

X οn 
y

x  iy  (X – X)
    ix

x  ix  (Y – Y)
    iy
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©UŒÊ„U⁄UáÊ (Illustration)-5—
ÁŸêŸÊÁ∑¥§Ã ÃÊÁ‹∑§Ê ◊¥ ÁflÁ÷ãŸ ™Ú øÊß¸U ∞fl¥ fl¡Ÿ flÊ‹ ÁfllÊÁÕ¸ÿÊ¥ ∑§Ë ‚¥ÅÿÊ ŒË ªÿË „Ò¥U– ‚„U-‚¥’¥äÊ ªÈáÊ¥∑§ ∞fl¥ ŒÊŸÊ¥

‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞—

™°§øÊß¸U fl¡Ÿ (¬ÊÒá«U ◊¥)

(ßZøÊ¥U ◊¥) 80-90 90-100 100-110 110-120 Total

50-55 2 10 8 - 20

55-60 4 15 5 1 25

60-65 2 10 15 8 35

65-70 2 5 2 11 20

ÿÊªU 10 40 30 20 100

„U‹ (Solution) :
¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ

F 10 40 30 20 100 Σfdx -45 Σfd2x125 7
fdy -10 0 30 40 60
fd2y -10 0 30 80 120

fdxdy 6 0 -19 20 7

ŸÊ≈U— dx =   X-Ax  = (X-62.5)
ix 5

dy =  Y-Ay = Y-95
iy      10

Height
 in

inches

M.V.
80-90 90-100 100-110 110-120

85 95 105 115

             dy -1 0 +1 +1

50-55

55-60

60-65

65-70

52.5

57.5

62.5

67.5

-2

-1

0

+1

2
2

4

0
10

0

-2
8

-16
-

1
4

4

0
15

0

-1
5

-5

-2
1

-2
0

2
0

0
10

0

0
15

0

0
8

0
-1

2
-2

0
5

0

1
2

2

2
11

22

20 -40 80 -12

25 -25 25 -3

35 0 0 0

20 20 20 22

Weight (in kg)

M.V.(Y)

F Fdx Fd2x    FdxdyX d x

F 10 40 30 20 100

fdy -10 0 30 40 60
fd2y -10 0 30 80 120

fdxdy 6 0 -19 20 7

125
Σfd2x

7
Σfdxdy

-45
Σfdx

Σfdy

Σfd2y

Σfdxdy

Ν
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B.Com.-I/V/220

(     )(   )

Σfdxdy -   (Σfdx . Σfdy)
     N

bxy = ×  ix
    iyΣfd2y  (Σfdy)2

N

=    7 + 27  ×  5
      120-36 10

=  34 x 5   =  170  =  .202 =    34 x 10      =   340      =   .649
     84 x 10  840 104.75 x 5  523.75

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ— Y ∑§Ê  X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
Y = a + bX

(X – X) = bxy  (Y – Y) (Y – Y) = byx  (X – X)
ÿÊ (X – 60.25) = .202 (Y – 101) (Y – 101) = .649 (X – 60.25)
ÿÊ (X – 60.25) = .202Y - .202 x 101 (Y – 101) = .649X - .649 x 60.25

ÿÊ X  = 60.25 – 20.402 + .202Y or Y= 101 – 39.102 + .649X
ÿÊ  X  = 39.848 + .202Y

X = A + Σfdx X ix Y = A + Σfdy X iy
   N   N

X = 62.5 + -45 X 5 Y = 95  +     60  X 10
100     100

X = 62.5 – 2.25 = 60.25 Y = 95 + 6 = 101

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ¥Ê∑§—

7 -   (-45x60)
     100

bxy = ×
  5

    10120 - (60)2

  100
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=       7 + 27     ×  10
      120-20.25 5

=       34 x 10      =   340      =   .649
104.75 x 5  523.75

Y ∑§Ê  X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
Y = a + bX
(Y – Y) = byx  (X – X)
(Y – 101) = .649 (X – 60.25)
(Y – 101) = .649X - .649 x 60.25
ÿÊ Y= 101 – 39.102 + .649X
ÿÊ Y=  61.898 + .649X

‚„U-‚¥’¥äÊ ªÈáÊÊ¥∑§ (r) ∑§Ë ªáÊŸÊ
r =   ± √bxy x byx  =  ± √.202 x .649  =  +√.131098 = + .362

ÁŒÿ ªÿ ‚◊Ë∑§⁄UáÊÊ¥ ‚ ◊Êäÿ ◊ÍÀÿÊ¥ ∞fl¥ ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§⁄UŸÊ —
(Computation of Mean Values and Regression Coefficients  from the Given

Equations )
(•) ÁŒÿ ªÿ ‚◊Ë∑§⁄UáÊÊ¥ ‚ ◊Êäÿ ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ—

X ÃÕÊ Y ∑§ ◊Êäÿ ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ ∑§⁄UŸ ∑§ Á‹∞ ŒÊŸÊ¥ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê „U‹ ∑§⁄U∑§ X ÃÕÊ Y ∑§Ê ◊ÊŸ ôÊÊÃ Á∑§ÿ ¡ÊÃ
„Ò¥UU ¡Ê ∑˝§◊‡Ê— X ∑§Ê ◊Êäÿ (X) ÃÕÊY ∑§Ê ◊Êäÿ (Y) ∑§„U‹ÊÃ „Ò¥–

(’) ÁŒÿ ªÿ ‚◊Ë∑§⁄UáÊÊ¥ ‚ ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§Ê¥ ∑§Ë ªáÊŸÊ—
‚’‚ ¬„U‹ ÁŒÿ ªÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê ¬̋ÃËª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§ ¬̋◊Ê¬ M§¬ ◊ ÁŒπÊÿÊ ¡ÊÃÊ „ÒU– ßU‚∑§ Á‹∞ ∞∑§ ‚◊Ë∑§⁄UáÊ ∑§Ê

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ◊ÊŸ∑§⁄U ÁŸêŸ ¬˝◊Ê¬ ¬˝ÊM§¬ ◊¥ ÁŒπÊÿÊ ¡ÊÃÊ „Ò¥U—
X=a+bY

Σfdxdy -   (Σfdx . Σfdy)
     N

byx = ×  iy
    ixΣfd2x  (Σfdx)2

N

×
 10

    5

7 -   (-45x60)
     100

byx =
125 - (45)2

  100

Y ∑§Ê  X ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ¥Ê∑§—
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ŒÍ‚⁄‘U ‚◊Ë∑§⁄UáÊ ∑§Ê Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ◊ÊŸ∑§⁄U ÁŸêŸ ¬˝◊Ê¬ ¬˝ÊM§¬ ◊¥ ÁŒπÊÿÊ ¡ÊÃÊ „Ò¥U—
Y=a+bX

©U¬ÿȨ̀ÄÃ ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ◊¥ b ∑§Ê ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§ ∑§„UÊ ¡ÊÃÊ „ÒU– ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§Ê¥ ∑§ •ÊäÊÊ⁄U
¬⁄U ‚„U ‚¥’¥äÊ ªÈáÊ∑§ (r) ∑§Ê ◊ÊŸ ÁŸêŸ ‚ÍòÊ ∑§ •ÊäÊÊ⁄U ¬⁄U ôÊÊÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU–

r = ±     bxy X byx
ÿÁŒ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∑§Ê ◊ÊŸ •ÕÊ¸Ã.........
ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§Ê¥ ∑§Ê ªÈáÊŸ»§‹ ÿÁŒ 1 ÿÊ 1 ‚ ∑§◊ „UÊ ÃÊ ◊ÊãÿÃÊ ‚„UË ◊ÊŸË ¡ÊÃË „ÒU •ãÿÕÊ ◊ÊãÿÃÊ ∑§Ê
’Œ‹ ∑§⁄U Ÿÿ ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§ ôÊÊÃ Á∑§ÿ ¡Êfl¥ª– ÁŸêŸ ©UŒÊ„U⁄UáÊ ‚ ßU‚ ‚◊¤ÊÊÿÊ ªÿÊ „ÒU—
©UŒÊ„U⁄UáÊ (Illustration)-6—

ŸËø ŒÊ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ÁŒÿ „ÈU∞ „ÒU—
15X – 6Y – 60 = 0  ----(i)
8X – 10Y + 70 = 0 ---- (ii)
Y ∑§Ê ¬˝‚⁄UáÊ (σy

2) = 18.0625
ôÊÊÃ ∑§ËÁ¡∞— (•)X ÃÕÊ Y ∑§ ◊Êäÿ ◊ÍÀÿ

(’) X ÃÕÊ Y ø⁄UÊ¥ ∑§ ◊äÿ ‚„U -‚ê’ãäÊ
(‚)X üÊáÊË ∑§Ê ¬˝◊Ê¬ Áflø‹Ÿ

„U‹ (Solution) :
(•) X ÃÕÊ Y ∑§ ◊Êäÿ ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ—
15X – 6Y = 60 ------ (i)
8X -10Y = -70 ------ (ii)

‚◊Ë∑§⁄UáÊ (i) ∑§Ê 5 ‚ ÃâÊÊ (ii) ∑§Ê 3 ‚ ªÈáÊÊ ∑§⁄U∑§ •Ê¬‚ ◊¥ ÉÊ≈UÊŸ ¬⁄U-
75X –30Y = 300  ----- (iii)
24X–30Y = -210  ----- (iv)

  51X = 510
ÿÊ X = 510  =  10

 51
‚◊Ë∑§⁄UáÊ (ii) ◊¥ X ∑§Ê ◊ÊŸ ⁄UπŸ ¬⁄U-

8 x 10 – 10Y = -70
ÿÊ -10Y = -70 – 80 = -150

-10Y = -150
ÿÊ Y = 150  = 15

        10
•Ã—, X = 10 •ÊÒ⁄U Y =15

(’) X ÃÕÊ Y ø⁄UÊ¥ ∑§ ◊äÿ ‚„U -‚ê’ãäÊ ªÈáÊÊ¥∑§ ∑§Ë ªáÊŸÊ—
¬˝‡Ÿ ◊¥ ‚Ê◊Êãÿ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ Ÿ„UË¥ ÁŒÿ ªÿ „ÒU ßU‚Á‹∞ ‚◊Ë∑§⁄UáÊ (ii) ∑§Ê X ∑§Ê Y ¬⁄U ÃÕÊ

‚◊Ë∑§⁄UáÊ (i) ∑§Ê Y  ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ◊ÊŸ∑§⁄U •ª˝ ¬˝∑§Ê⁄U ‚ ¬˝◊Ê¬ ¬˝ÊM§¬ ◊¥ ÁŒπÊÿÊ ¡ÊflªÊ—

-    +  +

√
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X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ— Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
8X – 10Y + 70 = 0 15X – 6Y = 60

ÿÊ 8X = -70 + 10Y ÿÊ -6Y = 60 – 15X
ÿÊ X   = -70 + 10  Y ÿÊ Y  = -60 + 15 X

    8      8    6       6
•Ã—, bxy = 10 •Ã—, byx  =  15

    8       6

r  = ±√bxy × byx  =   10 × 15  =    25  > 1
8      6      8√ √

ø¥ÍÁ∑§ r ∑§Ê ◊ÊŸ ∞∑§ ‚ •ÁäÊ∑§ „ÒU ßU‚Á‹∞ ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§ ‚¥’¥äÊ ◊¥ ◊ÊãÿÃÊ∞¥ ª‹Ã „ÒU– ßU‚∑§ Á‹∞ ŸÿË ◊ÊãÿÃÊ ∑§
•ŸÈ‚Ê⁄U ‚◊Ë∑§⁄UáÊ (ii) ∑§Ê Y ∑§Ê X ¬⁄U ÃÕÊ ŒÍ‚⁄‘U ‚◊Ë∑§⁄UáÊ (i)∑§Ê X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ◊ÊŸÊ ªÿÊ „ÒU– ŸÿË
◊ÊãÿÃÊ ∑§ •ŸÈ‚Ê⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê ¬̋◊Ê¬ ¬̋ÊM§¬ ÁŸêŸ ¬̋∑§Ê⁄U ‚ „UÊªÊ—

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ— Y ∑§Ê  X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
15X – 6Y - 60 = 0 8X – 10Y + 70 = 0

ÿÊ 15X = 60 + 6Y ÿÊ -10Y = -70 – 8X
ÿÊ X   = 60 + 6 Y ÿÊ Y  = 70 +  8X

         15    15  10  10

ÿÊ X = 4 + 2 Y or, Y = 7 + 4 X
      5       5

•Ã—, bxy = 2 •Ã—, bxy =   4
   5      5

r  = ±√bxy × byx  =   2 × 4  =     8   = √.32 = .565
     5     5       25

øÍ¥Á∑§ r ∑§Ê ◊ÊŸ ±1 ‚ •ÁäÊ∑§ Ÿ„UË¥ „ÒU ßU‚Á‹∞ „U◊Ê⁄UË ŸÿË ◊ÊãÿÃÊ ‚„UË „ÒU–
•Ã— ‚„U-‚¥’¥äÊ ªÈáÊ¥∑§  (r) = + 0.565

(‚) X üÊáÊË ∑§Ê ¬˝◊Ê¬ Áflø‹Ÿ (σx) ∑§Ë ªáÊŸÊ—
ÁŒÿÊ „ÈU•Ê „ÒU

(i) Y üÊáÊË ∑§Ê ¬˝‚⁄UáÊ  (σy
2) = 18.0625

•Ã—     σy  = √18.0625
ÿÊ     σy  = 4.25

(ii)  X ∑§Ê  Y ¬⁄U ¬˝ÃË¬ª◊ŸU ªÈáÊ¥∑§  (bxy) = 2 = 0.40
   5

√ √

= 0.80= 0.40
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(iii) r = +0.565
bxy  = r x σx

σy
0.40  =  .565 x σx

         4.25

ÿÊ 0.40 x 4.25  =  σx
      .565

ÿÊ σx  =  3

•Ã—,  X = 10, Y = 15, r = + 0.565 ÃÕÊ σx = 3 Ans.

¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ „UÃÈ ãÿÍŸÃ◊ flª¸ ÁflÁäÊ—
Least Square Method for Computation of  Regression Equations

•ÊÁüÊÃ ø⁄UÊ¥ ∑§Ë ªáÊŸÊ ∑§⁄UŸ ∑§ Á‹∞ ÁŸêŸÊ¥Á∑§Ã ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê ∑§Ê◊ ◊¥ Á‹ÿÊ ¡ÊÃÊ „ÒU—
X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—

X = a + bY

Y ∑§Ê X¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
Y = a + bX
©U¬ÿÈÄÃ¸ ‚◊Ë∑§⁄UáÊÊ¥ ◊¥¥ ¬˝Êø‹Ê¥ 'a' ÃÕÊ 'b' ∑§Ê ◊ÊŸ ÁSÕ⁄U „ÒU– ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ∑§ •ãÃª¸Ã Áfl∑§Á‚Ã ÁŸêŸÊ¥Á∑§Ã

‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê „U‹ ∑§⁄U∑§ 'a' ÃÕÊ 'b' ∑§Ê ◊ÊŸ ôÊÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—

X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ— Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—

X =  a + bY Y =  a + bX
ΣX =  Na + b ΣY      --- (i) ΣY =  Na + bΣX      --- (i)
ΣXY =  a ΣY + bΣY2 ---(ii ΣXY=  aΣX + bΣX2  --- (ii)

¡„UÊ¥ Á∑§—
ΣY = Y ∑§ ÁŒÿ ªÿ ◊ÍÀÿÊ¥ ∑§Ê ÿÊª
ΣX = X ∑§ ÁŒÿ ªÿ ◊ÍÀÿÊ¥ ∑§Ê ÿÊª
ΣX2 =  X ∑§ ÁŒÿ ªÿ ◊ÍÀÿÊ¥ ∑§ flªÊZ ∑§Ê ÿÊª
ΣY2 = Y ∑§ ÁŒÿ ªÿ ◊ÍÀÿÊ¥ ∑§ flªÊZ ∑§Ê ÿÊª
ΣXY = X  ÃÕÊ Y ø⁄UÊ¥ ∑§ ªÈáÊŸ»§‹Ê¥ ∑§Ê ÿÊª
N = X  ÃÕÊ Y ∑§  ÿÈÇ◊ ø⁄UÊ¥ ∑§Ë ‚¥ÅÿÊ

©U¬ÿÈÄÃ¸ ŒÊŸÊ¥ ‚◊Ë∑§⁄UáÊÊ¥ ∑§ „U‹ mUÊ⁄UÊ ÁSÕ⁄U ¬˝Êø‹ 'a' ÃÕÊ 'b' ∑§Ê ◊ÊŸ ôÊÊÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ßU‚∑§ ¬pÊÃ˜ ŒÊŸÊ¥ •ÊäÊÊ⁄U÷ÍÃ
¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ‚„UÊÿÃÊ ‚ X ÃÕÊ Y ∑§ ÁŒÿ ªÿ ◊ÍÀÿÊ¥ ‚ ‚ê’ÁãäÊÃ ¬̋àÿÊÁ‡ÊÃ ◊ÍÀÿÊ¥ ∑§Ê ÁŸäÊȨ̂⁄UáÊ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU–
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©UŒÊ„U⁄UáÊ (Illustration)-7—
ãÿÍŸÃ◊ flª̧ ÁflÁäÊ ∑§Ê ∑§Ê◊ ◊¥ ‹Ã „ÈU∞ ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞¥—
X : 1 3 4 6 8 9 11 14
Y : 1 2 4 4 5 7 8 9

„U‹ (Solution) :
ãÿÍŸÃ◊ flª¸ ÁflÁäÊ mUÊ⁄UÊ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ

x x2 Y Y2 XY
1 1 1 1 1
3 9 2 4 6
4 16 4 16 16
6 36 4 16 24
8 64 5 25 4
9 81 7 49 63

11 121 8 64 88
14 196 9 81 126
Σx = 56 Σx2  = 524 Σy  =  40 Σy2  =  256 ΣXY  =  364

X ∑§Ê Y ¬⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ— Xc = a + bY
Y ∑§Ê X ¬⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ— Yc = a + bX
ÿ„UÊ° 'a' ÃÕÊ 'b' ÁSÕ⁄UÊ¥∑§ „ÒU Á¡Ÿ∑§Ë ªáÊŸÊ ÁŸêŸÊ¥Á∑§Ã ŒÊ ‚Ê◊ãÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê „U‹ ∑§⁄U∑  ∑§Ë ¡ÊflªË-

X ∑§Ê Y ¬⁄U ‚Ê◊Êãÿ ‚◊Ë∑§⁄UáÊ— Y ∑§Ê X  ¬⁄U ‚Ê◊Êãÿ ‚◊Ë∑§⁄UáÊ—
ΣX = Na + bΣY ____(i) ΣY = Na + bΣX ____(i)
ΣXY =aΣY + bΣY2 ____(ii) ΣXY =aΣX + bΣX2 ____(ii)

◊ÊŸ ⁄UπŸ ¬⁄U ◊ÊŸ ⁄UπŸ ¬⁄U
56 = 8a + 40b            (i) 40 = 8a + 56b (i)
364 = 40a + 256b      (ii) 364= 56a + 524b (ii)

‚◊Ë∑§⁄UáÊ (i) ∑§Ê 5 ‚ ªÈáÊÊ ∑§⁄U∑§ ßU‚◊¥ ‚ ‚◊Ë∑§⁄UáÊ (ii) ∑§Ê ‚◊Ë∑§⁄UáÊ (i) ∑§Ê 7 ‚ ªÈáÊÊ ∑§⁄U∑§ ßU‚◊¥ ‚ ‚◊Ë∑§⁄UáÊ
ÉÊ≈UÊŸ ¬⁄U (ii) ∑§Ê ÉÊ≈UÊŸ ¬⁄

280 = 40a + 200b ............. (iii) 280= 56a + 392b ............. (iii)
364 = 40a + 256b ............. (ii) 364= 56a + 524b ............. (ii)
-         -       - -   -     -
- 84      =            -56b - 84  =  -132b

ÿÊ b  =   84   =  1.5 ÿÊ b  =   84    =  .636   ÿÊ     0.64
               56 132
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‚◊Ë∑§⁄UáÊÊ¥ (i) ◊¥ b ∑§Ê ◊ÊŸ ⁄UπŸ ¬⁄U ‚◊Ë∑§⁄UáÊÊ¥ (i) ◊¥ b ∑§Ê ◊ÊŸ ⁄UπŸ ¬⁄U
      56  = 8a + 40 x 1.5       40 = 8a + 56 x 0.64
ÿÊ   56 = 8a + 60 ÿÊ 40 = 8a + 35.84
ÿÊ   -8a = 60 – 56 ÿÊ -8a = 35.84 – 40

ÿÊ   a  =  4  =  -0.5 ÿÊ  a =  4.16  =  0.52
            -8 8

•Ã— X ∑§Ê Y ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ— •Ã— Y ∑§Ê X  ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ—
      X = a + bY Y = a + bX
      X = -0.5 + 1.5Y Y = 0.52 + 0.64X

•ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬  òÊÈÁ≈U  (Standard Error of Estimate)
¬̋ÃË¬ª◊Ÿ ÁflÁäÊ ‚ •ÊÁüÊÃ ø⁄U ∑§Ê ‹ªÊÿÊ ªÿÊ •ŸÈ◊ÊŸ flÊSÃÁfl∑§ÃÊ ∑§ Á∑§ÃŸÊ ÁŸ∑§≈U „ÒU, ∑§Ê ¡ÊŸŸ ∑§ Á‹∞ ¬̋◊Ê¬-Áfl÷̋◊

∑§Ë ªáÊŸÊ ∑§Ë ¡ÊÃË „ÒU– •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ Áfl÷˝◊ •ÊÁüÊÃ ø⁄U ∑§ flÊSÃÁfl∑§ ◊ÍÀÿÊ¥ ÃÕÊ ‚¥ªÁáÊÃ ◊ÍÀÿÊ¥ ∑§ Áflø‹ŸÊ¥ ∑§ •ÊÒ‚Ã ∑§Ê
◊Ê¬ „ÒU–

ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ⁄‘UπÊ•Ê¥ ∑§ •ŸÈ◊ÊŸ ∑§Ë ¬̋◊Ê¬ Áfl÷̋◊ ∑§Ë ªáÊŸÊ ¬̋‡Ÿ ◊¥ ŒË ªÿË ‚ÍøŸÊ•Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ÁŸêŸÊ¥Á∑§Ã ŒÊ ‚ÍòÊÊ¥
◊¥ ‚ Á∑§‚Ë ÷Ë ∞∑§ ‚ÍòÊ mUÊ⁄UÊ ∑§Ë ¡Ê ‚∑§ÃË „ÒU—-

X ∑§Ê Y ¬⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§ Y ∑§Ê X ¬⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§
Á‹∞ •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ òÊÈÁ≈U Á‹∞ •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ òÊÈÁ≈U

i) Sxy = Σ(X – Xc)2 Syx = Σ(Y – Yc)2

N N
•ÕflÊ •ÕflÊ

ii) Sxy = σx√1 – r2 Syx = σy√1 – r2

Where, Sxy =  X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§ Á‹∞ •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ òÊÈÁ≈U
Syx = Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ ∑§  Á‹∞ •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ òÊÈÁ≈U
Xc = X üÊáÊË ∑§ •Ê¥∑§Á‹Ã ◊ÍÀÿ
Yc = Y üÊáÊË ∑§ •Ê¥∑§Á‹Ã ◊ÍÀÿ

ŸÊ≈U—- ¡’ •ÊÁüÊÃ ø⁄U ∑§ •Ê¥∑§Á‹Ã ◊ÍÀÿ ÁŒÿ „ÈU∞ „UÊ¥ ÃÊ ¬˝Õ◊ ‚ÍòÊ ¬˝ÿÈQ§ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ÿÁŒ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ∞fl¥ ¬˝◊Ê¬
Áflø‹Ÿ ôÊÊÃ „UÊ ÃÊ ÁmUÃËÿ ‚ÍòÊ ¬˝ÿÈQ§ „UÊÃÊ „ÒU–

©UŒÊ„U⁄UáÊ Illustration 8 :
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ •ŸÈ◊ÊŸ ∑§Ë ŒÊŸÊ¥ ¬̋◊Ê¬ Áfl÷̋◊Ê¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞—-

X 6 2 10 4 8
Y 9 11 5 8 7

√ √
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„U‹ Solution : ¬˝‡Ÿ ◊¥ •ÊÁüÊÃ ø⁄U ∑§ •Ê¥∑§Á‹Ã ◊ÍÀÿÊ¥ Yc ÃÕÊ Xc ÁŒÿ „ÈU∞ Ÿ„UË¥ „ÒU– ßU‚Á‹∞ ßUŸ∑§Ë ªáÊŸÊ ÁŸêŸ ¬˝∑§Ê⁄U
∑§Ë ªÿË „ÒU–

X Y (X-6) dx2 (Y-8) dy2 dxdy Xc = a+bY Yc =
dx dy = 16.4+1.3Y -11.3–0.65X

6 9 0 0 +1 1 0 4.70 8.00
2 11 -4 16 +3 9 -12 2.10 10.60

10 5 +4 16 -3 9 -12 9.90 5.40
4 8 -2 4 0 0 0 6.00 9.30
8 7 +2 4 -1 1 -2 7.30 6.70

ΣX=30 ΣY=40
X=30 Y =40 =0 40 0 20 -26 30.00 40.00
    5   5 Σdx Σd2x Σdy Σd2y Σdxdy ΣXc ΣYc
= 6 = 8

 X ∑§Ê Y ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§ (bxy)  Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊÊ¥∑§ (byx)

bxy  =      Σdxdy    =  -26     =   -1.30 byx  =    Σdxdy    =     -26     =  -0.65
    Σd2y          20 Σd2x          40

¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ X ∑§Ê Y ◊¥ Y ∑§Ê  ◊ÊŸ ÃÕÊ ‚◊Ë∑§⁄UáÊ Y ∑§Ê X ◊¥ X ∑§Ê ◊ÊŸ ⁄Uπ∑§⁄U X ÃÕÊ Y  ∑§ •Ê¥∑§Á‹Ã
◊ÊŸ Xc ÃÕÊ Yc ôÊÊÃ Á∑§ÿ ¡ÊÃ „ÒU–
•ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ òÊÈÁ≈U ∑§Ë ªáÊŸÊ

X Y Yc Xc (Y – Yc)2 (X – Xc)2

6 9 8.0 4.7 1.00 1.69

2 11 10.6 2.1 0.16 0.01

10 5 5.4 9.9 0.16 0.01

4 8 9.3 6.0 1.69 4.00

8 7 6.7 7.3 0.09 0.49

ΣX = 30 ΣY = 40 ΣYc = 40 ΣXc – 30 Σ(Y – Yc)2 = 3.1 Σ(X – Xc)2 = 6.20

X ∑§Ê Y ¬⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ Y ∑§Ê X ¬⁄U ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ
   X = a + bY           Y = a + bX

ÿÊ X – X  = bxy (Y – Y) ÿÊ (Y – Y) = byx (X – X)
ÿÊ (X – 6) = -1.30 (Y – 8) ÿÊ (Y – 8)  = -0.65 (X – 6)
ÿÊ X – 6 = -1.30Y + 10.4 ÿÊ Y – 8     = -0.65X + 3.9
ÿÊ    X = 16.4 – 1.30Y ÿÊ             Y= 11.9 – 0.65X
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¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ∑§Ë ©U¬ÿÊÁªÃÊ—-
(Utility of Regression Analysis:)

flÃ¸◊ÊŸ ÿÈª ◊¥ ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ∑§Ê ¬˝ÿÊª ©UŸ ‚÷Ë ̌ ÊòÊÊ¥ ◊¥ Á∑§ÿÊ ¡ÊÃÊ „ÒU– Á¡Ÿ◊¥ ŒÊ ÿÊ •ÁäÊ∑§ ‚¥’¥ÁäÊÃ üÊÁáÊÿÊ¥ ◊¥
ÁflÁ÷ãŸ ø⁄UÊ¥ ∑§Ë ‚Ê◊Êãÿ ◊Êäÿ ∑§Ë •Ê⁄U flÊ¬‚ ¡ÊŸ ∑§Ë ¬˝flÎÁûÊ ¬ÊÿË ¡ÊÃË „ÒU– •ÊÁÕ¸∑§ ∞fl¥ √ÿÊfl‚ÊÁÿ∑§ ¡ªÃ ◊¥ ¬˝ÃË¬ª◊Ÿ ∑§Ë
’„ÈUÃ •ÁäÊ∑§ ©U¬ÿÊÁªÃÊ „ÒU– ßU‚∑§Ê ¬̋ÿÊª ¬̋’ãäÊ∑§Ê¥ mUÊ⁄UÊ ÿ„U •ŸÈ◊ÊŸ ‹ªÊŸ ∑§ Á‹∞ Á∑§ÿÊ ¡ÊÃÊ „ÒU Á∑§ Á∑§‚Ë flSÃÈ ∑§ ©Uà¬ÊŒŸ ÿÊ
©U‚∑§Ë ¬ÍÁÃ¸ ◊¥ ÁŸÁ‡øÃ ◊ÊòÊÊ ◊¥ flÎÁh ÿÊ ∑§◊Ë „UÊŸ ¬⁄U ©U‚∑§ ◊ÍÀÿ ◊¥ ÄÿÊ ‚¥÷ÊÁflÃ ¬Á⁄UflÃ¸Ÿ „UÊªÊ? ◊ÍÀÿ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ◊Ê¥ª ∑§Ê,
fl·Ê¸ ∑§Ë ◊ÊòÊÊ, πÊŒ, ’Ë¡ •ÊÁŒ ∑§ •ÊäÊÊ⁄U ¬⁄U ∑Î§Á· ©Uà¬ÊŒŸ ∑§Ê •ŸÈ◊ÊŸ ‹ªÊŸ ◊¥ ÷Ë ¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ Ã∑§ŸË∑§ ∑§Ê◊ ◊¥ ‹Ë
¡ÊÃË „ÒU–

¬˝ÃË¬ª◊Ÿ Áfl‡‹·áÊ ∑§ mUÊ⁄UÊ ◊Ê¥ª fl∑˝§, •Ê¬ÍÁÃ¸ fl∑˝§ •ÊÁŒ ∑§Ê ÁŸ◊Ê¸áÊ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU–

•èÿÊ‚ÊÕ¸ ¬˝‡Ÿ
 (SELF EXAMINATION QUESTIONS)

(•) flSÃÈÁŸDU ©UûÊ⁄U flÊ‹ ¬˝‡Ÿ—-
¬˝àÿ∑§ ¬˝‡Ÿ ∑§Ê ‚„UË ©UûÊ⁄U Á‹Áπ∞—-
1- ÿÁŒ ŒÊ ø⁄U X ÃÕÊ Y „UÊ Ã’ ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ „UÊ ‚∑§Ã „Ò¥U-

(a) 1 (b) 2 (c) 3 (d) ∑§Êß¸U ÷Ë ‚¥ÅÿÊ ( )

2- ¬˝ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ ∑§⁄UŸ ∑§ Á‹∞ ÁflÁäÊ •¬ŸÊÿË ¡ÊÃË „ÒU-
(a) ªÈáÊŸ»§‹ ÁflÁäÊ (b) ‚¥ªÊ◊Ë Áflø‹Ÿ ÁflÁäÊ
(c) ‚Ê◊Êãÿ ‚◊Ë∑§⁄UáÊ ÁflÁäÊ (d) ãÿÍŸÃ◊ flª¸ ÁflÁäÊ

3- ŒÊŸÊ ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ∞¥ ∞∑§ „UË ’Ÿ ¡ÊÃË „ÒU, ¡’-
(a) r = 0 (b) r = +1 (c) r = -1(d) b or c ( )

4- ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§Ê¥ ∑§Ë ‚Ë◊Ê∞¥ „Ò¥U-
(a) ∑§Êß¸U ‚Ë◊Ê Ÿ„UË¥ (b) äÊŸÊà◊∑§ „UÊŸË øÊÁ„U∞
(c) ∞∑§ äÊŸÊà◊∑§ ÃÕÊ ŒÍ‚⁄UË ́ §áÊà◊∑§ (d) ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ªÈáÊ∑§Ê¥ ∑§ ªÈáÊŸ»§‹Ê¥ ∑§Ê ◊ÊŸ ‚¥ÅÿÊ ◊¥ ∞∑§ ‚

•ÁäÊ∑§ Ÿ„UË¥ „UÊŸÊ øÊÁ„U∞–

Σ(X – Xc)2

N

= √ 6.20
5 = √ 1.24

= 1.1136

= √ 3.1
5

= 7.87

Σ(Y– Yc)2

N

X ∑§Ë Y ¬⁄U •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ òÊÈÁ≈U (Sxy)= √

Y ∑§Ë X ¬⁄U •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ òÊÈÁ≈U (Syx)= √
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5- ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ Y ∑§Ê X ¬⁄U …UÊ‹ „UÊÃÊ „ÒU–
(a) bxy (b) byx (c) ŒÊŸÊ¥ (d) ∑§Êß¸U ÷Ë Ÿ„UË¥ ( )

6- ¬˝ÃË¬ª◊Ÿ ⁄‘UπÊ Y ∑§Ê X ¬⁄U …UÊ‹ „UÊÃÊ „ÒU–
(a) bxy (b) byx (c) ŒÊŸÊ¥ (d) ∑§Êß¸U ÷Ë Ÿ„UË¥ ( )

7- ÿÁŒ ŒÊŸÊ¥ ¬˝ÃËª◊Ÿ ªÈáÊ∑§ ́ §áÊÊà◊∑§ „UÊ, Ã’ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ (r) „UÊªÊ–
(a) ́ §áÊÊà◊∑§ (b) ÉÊŸÊà◊∑§ (c) ‡ÊÍãÿ (d) ∑È§¿U ÷Ë Ÿ„UË¥ ( )

8- ‚„U-‚ê’ãäÊ ªÈáÊ∑§ ŒÊŸÊ¥ ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§Ê¥ ∑§Ê......................„UÊÃÊ „ÒU–
(a) ªÈáÊÊûÊ⁄U ◊Êäÿ (b) ‚◊ÊãÃ⁄U ◊Êäÿ (c) „U⁄UÊà◊∑§ ◊Êäÿ (d) ∑È§¿U ÷Ë Ÿ„UË¥ ( )

9- ¡’ r =0 „UÊ ÃÊ ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§ „UÊ¥ª–
(a) 1 (b) o (c) –1 (d) ∑È§¿U ÷Ë Ÿ„UË¥ ( )

10- ‚◊Ë∑§⁄UáÊ 2x + 3y + 50 = 0, ∑§ Á‹∞ Y ∑§Ê X ¬⁄U ¬˝ÃË¬ª◊Ÿ ªÈáÊ∑§ (byx) ∑§Ê ◊ÊŸ „UÊªÊ-
(a) 2/3 (b) –3/2 (c) –2/3 (d) ∑È§¿U ÷Ë Ÿ„UË¥ ( )

©UûÊ⁄U [1(b), 2(d), 3(d), 4(d), 5(b), 6(a), 7(a), 8(a), 9(b), 10(c).]

(’) ‹ÉÊÍûÊ⁄UÊà◊∑§ ¬˝‡Ÿ—- •ÁäÊ∑§Ã◊ ‡ÊéŒ ‚Ë◊Ê 50—

1. ¬̋ÃË¬ª◊Ÿ ÄÿÊ „ÒU?
2. ¬̋ÃË¬ª◊Ÿ Áfl‡‹·Ê ∑§ ŒÊ ©Ug‡ÿ Á‹Áπ∞–
3. ‚⁄U‹-⁄‘UπËÿ ¬̋ÃË¬ª◊Ÿ ∑§ ŒÊ ‚◊Ë∑§⁄UáÊ Á‹Áπ∞–
4. ¬̋ÃË¬ª◊Ÿ ⁄‘UπÊ ‚ •Ê¬∑§Ê ÄÿÊ •Á÷¬̋Êÿ „ÒU?
5. ¬̋ÃË¬ª◊Ÿ ◊¥ •ŸÈ◊ÊŸ ∑§Ë ¬̋◊Ê¬ Áfl÷̋◊ ‚ •Ê¬∑§Ê ÄÿÊ •Á÷¬̋ÿÊ „ÒU?
6. •ŸÈ◊ÊŸ ∑§Ë ¬˝◊Ê¬ Áfl÷˝◊ ∑§Ë ªáÊŸÊ Á∑§‚ ¬˝∑§Ê⁄U ∑§Ë ¡ÊÃË „ÒU?
7. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§ ÁŒÿ „ÈU∞ „Ò¥U—-

X = 36,   Y  85,   σx  = 11, σy  = 8 and r  = 0.67
ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ªÈáÊ∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞– [Ans:  bxy = 0.92125, byx = 0.487]

(‚) ÁŸ’ãäÊÊà◊∑§ ¬˝‡Ÿ—-
1. ¬̋ÃË¬ª◊Ÿ •fläÊÊ⁄UáÊÊ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞ ÃÕÊ ßU‚∑§Ë ©U¬ÿÊÁªÃÊ ∑§Ë ÁflfløŸÊ ∑§ËÁ¡∞–
2. ¬̋ÃË¬ª◊Ÿ Áfl‡‹·áÊ ¬⁄U ‚¥ÁˇÊ# Á≈Uå¬áÊË Á‹Áπ∞–
3. •ŸÈ◊ÊŸ ∑§Ë ¬̋◊Ê¬ Áfl÷̋◊ ∑§Ê S¬CU ∑§ËÁ¡∞–
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(Œ) ‚¥ÅÿÊà◊∑§ ¬˝‡Ÿ—-
1. ÁflôÊÊ¬Ÿ ¬⁄U √ÿÿ ÃÕÊ Áfl∑˝§ÿ ⁄UÊÁ‡Ê ∑§ ‚¥’¥äÊ ◊¥ ÁŸêŸÁ‹ÁπÃ ‚ÍøŸÊ∞¥ ©U¬‹éäÊ „Ò¥U—-

The following information about advertisement expenses and amount of sales
are available :

Advertisement exp. (X) Sales (Y)
(Rs. crores) (Rs. corores)

◊Êäÿ 20 120
¬̋◊Ê¬ Áflø‹Ÿ 5 25
‚„U-‚¥’¥äÊ ªÈáÊ∑§ = 0.8
ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ⁄UøŸÊ ∑§ËÁ¡∞—-

©UûÊ⁄U X = 0.8 + 0.16Y
Y = 40 + 4X

2. ÁŸêŸÁ‹ÁπÃ ‚ÍøŸÊ ∑§ •ÊäÊÊ⁄U ¬⁄U ◊Èê’ßU̧ ◊¥ ‚¥÷ÊÁflÃ ◊ÍÀÿ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞ ÿÁŒ ∑§Ê‹∑§ÊûÊÊ ◊¥ ◊ÍÀÿ 70 M§. „UÊ -
Find the most probable price in Mumbai corresponding to the price of Rs. 70 at
Kolkata from the following information :

◊Èê’ß̧U ∑§Ê‹∑§ÊûÊÊ
Mean price    Rs.  67  Rs.  65
Standard deviation      3.5    2.5
Coefficient of correlation + 0.8

[©UûÊ⁄U X = 1.12Y  -  5.80; X70  =  Rs.  72.6]

3. ÁŸêŸÁ‹ÁπÃ ‚◊¥∑§Ê ‚ ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞ ÃÕÊ§ X= 13 ∑§ Á‹∞  Y ∑§Ê ‚ê÷ÊÁflÃ ◊ÍÀÿ ∞fl¥
Y = 15 ∑§ Á‹∞ X ∑§Ê ‚ê÷ÊÁflÃ ◊ÍÀÿ ÷Ë ôÊÊÃ ∑§ËÁ¡∞ —-
Find the two regression equations from the following data :

X : 2 4 5 5 8 10
Y ; 6 7 9 10 12 12

Estimate the probable value of Y when X  = 13 and also estimate the probable
value of X when Y = 15

[Ans. Y13  =  15.3063     and   X15  =  11.75]
4. ÁŸêŸÁ‹ÁπÃ ‚ÍøŸÊ ‚ ŒÊŸÊ¥ ¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ⁄UøŸÊ ∑§ËÁ¡∞—-

From the following information calculate both the regression equations :
ΣX = 15,  ΣY = 25,  ΣX2 = 55,  ΣY2  =  151,  ΣXY = 88,  N = 5

©UûÊ⁄U X  = 0.5 + 0.5Y
Y  = 1.1 + 1.3X
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5. ∞∑§ •Ê¥Á‡Ê∑§ M§¬ ‚ ŸCU „ÈUßU̧ ¬˝ÿÊª‡ÊÊ‹Ê ◊¥ ‚„U-‚¥’¥ÁäÊÃ •Ê¥∑§«∏Ê¥ ∑§ Áfl‡‹cáÊ ‚ ÁŸêŸÊÁ∑¥§Ã ¬Á⁄UáÊÊ◊ ©U¬‹éäÊ „ÈU∞ —-
In a partially destroyed laboratory-record of an analysis of correlation data the
following results only were available:

X üÊáÊË ∑§Ê ¬˝‚⁄UáÊ  =  9
¬̋ÃË¬ª◊Ÿ ‚◊Ë∑§⁄UáÊ :   8X – 10Y +  66  =  0

    40X – 18Y    = 214

Find out the following values from the above information :
(i) Mean values of X and Y; (ii) Coefficient of correlation between X & Y; and
(iii) Standard deviation of Y.
©U¬ÿÈZQ§ ‚ÍøŸÊ ‚ ÁŸêŸÊ¥Á∑§Ã ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞—-
(i) X ÃÕÊ Y∑§Ê •ÊÒ‚Ã ◊ÊŸ  (ii) X ÃÕÊ Y ∑§ ◊äÿ ‚„U-‚¥’¥äÊ ªÈáÊ∑§ ÃÕÊ ;
(iii) Y ¬˝◊Ê¬ Áflø‹Ÿ (σ y)

[ ©UûÊ⁄U —-   X = 13 and Y = 17, bxy = 0.45, byx = 0.80, r = +0.60, σ y = 4 ]

6. ÁŸêŸ •Ê¥∑§«∏Ê¥ ‚ ŒÊŸÊ¥ ¬˝ÃËª◊Ÿ ªÈáÊ∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞ ÃÕÊ ©U‚ ÁfllÊâÊË¸ ∑§ ‚Ê¥ÁÅÿ∑§Ë ◊¥ ¬˝Ê#Ê¥∑§ ∑§Ê •ŸÈ◊ÊŸ ‹ªÊßU∞
ÿÁŒ •Õ¸‡ÊÊSòÊ ◊¥ ©U‚Ÿ 20 •¥∑§ ¬˝Ê# Á∑§ÿ „UÊ—-
From the following data, find the two regression lines and also estimate the marks in
statistics of a student who secured 20 marks in economics:
  Marks in Economics              Marks in Statistics (X)

(Y) 20-25 25 -30 30-35 Total
16-20 9 14 - 23
20-24 6 11 3 20
24-28 - - 7 7

Total 15 25 10 50

[©UûÊ⁄U —- X = 12.1 + 0.72Y,  and  Y  = 8.01 + 0.47X,  X
20

  = 26.50]

7. ÁŸêŸ ‚◊¥∑§Ê¥ ‚ •ŸÈ◊ÊŸ ∑§Ë ¬̋◊Ê¬ òÊÈÁ≈U ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞—-
From the following data calculate standard error of estimate:

X : 3 4 5 6 7
Y : 6 9 7 8 10
[©UûÊ⁄U—- Sxy = 1.01, Syx  =  1.01]
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Section- D
Chapter- 1
‚Íø∑§Ê¥∑§

(Index Numbers)

1. •fläÊÊ⁄UáÊÊ
2. ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê •Õ¸
3. ‚Íø∑§Ê¥∑§Ê¥ ∑§ ¬˝∑§Ê⁄U
4. ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë Áfl‡Ê·ÃÊ∞¥
5. ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ©U¬ÿÊÁªÃÊU
6. ‚Íø∑§Ê¥∑§Ê¥ ∑§ ÁŸ◊Ê¸áÊ ◊¥ äÿÊŸ ŒŸ ÿÊÇÿ ’ÊÃ¥
7. ‚¥∑§ÃÊˇÊ⁄
8. ∞∑§ ◊Œ ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸ ∑§Ë ÁflÁäÊÿÊ¥
9. üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§
10. ◊ŒÊ¥ ∑§ ‚◊Í„U ∑§ Á‹∞ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ
11. ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ë ‚Ê◊Êãÿ •ÊÒ‚Ã ÁflÁäÊ ‚ ‚Íø∑§Ê¥∑§Ê ∑§Ê ÁŸ◊Ê¸áÊ
12. ◊ŒÊ¥ ∑§ ‚◊Í„U ∑§ Á‹∞ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê ∑§Ê ÁŸ◊Ê¸áÊ
13. ÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ
14. ¬ÊÁ⁄UflÊÁ⁄U∑§ ’¡≈U ÁflÁäÊ
15. ÷ÊÁ⁄UÃ ‚◊Í„UŸ ÁflÁäÊ
16. •ãÿ ÷ÊÁ⁄UÃ ÁflÁäÊÿÊ¥
17. ‚ÍòÊÊ¥ ∑§Ë ¬ÿÊ¸#ÃÊ ∑§Ê ¬⁄UËˇÊáÊ ÿÊ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ
18. •ÊäÊÊ⁄U ¬Á⁄UflÃ¸Ÿ
19. ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ◊¥ ’Œ‹ŸÊ
20. üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ◊¥ ’Œ‹ŸÊ
21. •ÊäÊÊ⁄U fl·¸ ¬Á⁄UflÃ¸Ÿ
22. Á‡Ê⁄UÊ’¥äÊŸ
23. ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë •¬S»§ËÁÃ
24. •èÿÊ‚ÊÕ¸ ¬˝‡Ÿ
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Section- D
Chapter- 1
‚Íø∑§Ê¥∑§

(Index Numbers)

•fläÊÊ⁄UáÊÊ (Concept)
‚Íø∑§Ê¥∑§ ‚Ê¬̌ Ê ¬Á⁄UflÃ¸Ÿ ◊Ê¬Ÿ ∑§Ë ‚ÈÁfläÊÊ¡Ÿ∑§ ÁflÁäÊ „Ò  ßU‚∑§ mUÊ⁄UÊ ŒÊ ‚◊ÿÊflÁäÊÿÊ¥ ◊¥ ÿÊ ŒÊ SÕÊŸÊ¥ ¬⁄U ÁflÁ÷ããÊ ø⁄UÊ¥

◊¥ „ÈU∞ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê ◊Ê¬Ê ¡Ê ‚∑§ÃÊ „Ò– ∞∑§ ‚◊ÿÊflÁäÊ ◊¥ ◊ÍÀÿÊ¥ ÿÊ ◊ÊòÊÊ•Ê¥ ◊¥ „ÈU∞ ‚Ê¬ˇÊ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Áfl‡Ê· ◊Êäÿ ∑§Ê „UË
‚Íø∑§Ê¥∑§ ∑§„UÊ ¡ÊÃÊ „Ò– ÿ„U ∞∑§ •ÊÒ‚Ã „UÊÃÊ „ÒU Á¡‚ ¬˝ÁÃ‡ÊÃ M§¬ ◊¥ √ÿÄÃ Á∑§ÿÊ ¡ÊÃÊ „Ò– ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ŒÊ ÿÊ
ŒÊ ‚ •ÁäÊ∑§ ‚◊ÿÊflÁäÊÿÊ¥ ‚ ‚ê’ÁãäÊÃ ‚◊¥∑§Ê¥ ∑§Ë •Êfl‡ÿ∑§ÃÊ „UÊÃË „Ò Á¡Ÿ◊¥ ‚ ∞∑§ ‚◊ÿÊflÁäÊ ∑§Ê “•ÊäÊÊ⁄U ‚◊ÿÊflÁäÊ” ÿÊ
•ÊäÊÊ⁄U fl·¸ (Base Year) ◊ÊŸÊ ¡ÊÃÊ „Ò– •ÊäÊÊ⁄U flcÊ¸ ÃÈ‹ŸÊ ∑§ Á‹∞ ∞∑§ ¬˝◊Ê¬ Á’ãŒÈ ∑§Ê ∑§Êÿ¸ ∑§⁄UÃÊ „Ò– •ÊäÊÊ⁄U fl·¸ ∑§Ë
ÃÈ‹ŸÊ ◊¥ ¬˝øÁ‹Ã fl·¸ ∑§ ◊ÍÀÿÊ¥ ÿÊ ◊ÊòÊÊ•Ê¥ ◊¥ „UÊŸ flÊ‹ ¬˝ÁÃ‡ÊÃ •ÊÒ‚Ã ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê „UË ‚Íø∑§Ê¥∑§ ∑§„UÊ ¡ÊÃÊ „Ò– ¡Ò‚- ∞∑§
flSÃÈ ∑§ fl·¸ 2005 ∑§ ◊ÍÀÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U fl·¸ 2009 ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ 180 „UÊ ÃÊ ßU‚∑§Ê ÃÊà¬ÿ¸ ÿ„U „ÒU Á∑§ flSÃÈ ∑§ ◊ÍÀÿÊ¥
◊¥ fl·¸ 2005 ∑§Ë ÃÈ‹ŸÊ ◊¥ 80' ∑§Ë flÎÁhU „ÈUßU¸ „Ò–

‚Íø∑§Ê¥∑§Ê¥ ∑§Ê •Õ¸ (Meaning of index numbers)
‚Íø∑§Ê¥∑§ ∞∑§ Áfl‡Ê· ¬˝∑§Ê⁄U ∑§Ê ‚Ê¥ÁÅÿ∑§Ëÿ ◊Êäÿ „ÒU ¡Ê ‚◊ÿ, ÷ÊÒªÊÁ‹∑§ ÁSÕÁÃ •ÕflÊ •ãÿ Áfl‡Ê·ÃÊ•Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U

Á∑§‚Ë ø⁄U ◊ÍÀÿ •ÕflÊ ‚ê’ÁãäÊÃ ø⁄U ◊ÍÀÿÊ¥ ∑§ ‚◊Í„U ◊¥ „UÊŸ flÊ‹ ¬Á⁄UflÃ̧ŸÊ¥ ∑§Ê ¬̋ŒÁ‡Ȩ̂Ã ∑§⁄UÃÊ „Ò– ÿ„U ◊ÍÀÿÊ¥ (Prices) •ÕflÊ
◊ÊòÊÊ•Ê¥ (Quantities) ◊¥ „UÊŸ flÊ‹ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê ‚Ê¬̌ Ê ◊Ê¬Ÿ ∑§⁄UÃÊ „Ò–

‚Íø∑§Ê¥∑§Ê¥ ∑§Ë Áfl‡Ê·ÃÊ∞¥ (Characteristics of index numbers)
‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ÁŸêŸÁ‹ÁπÃ Áfl‡Ê·ÃÊ∞¥ „Ò¥—
1. ‚Íø∑§Ê¥∑§ Áfl‡Ê· ¬˝∑§Ê⁄U ∑§ ◊Êäÿ „UÊÃ „Ò¥ Á¡U‚◊¥ ÁflÁ÷ããÊ ◊Ê¬Ÿ ßU∑§ÊßUÿÊ¥ ◊¥ √ÿÄÃ ‚◊¥∑§Ê¥ ∑§Ê ◊Êäÿ Á‹ÿÊ ¡ÊÃÊ „Ò

¡’Á∑§ ‚ÊäÊÊ⁄UáÊ ◊Êäÿ ◊¥ ‚÷Ë ‚◊¥∑  ∞∑§ „UË ◊Ê¬Ÿ ßU∑§ÊßU̧ ◊¥ √ÿÄÃ Á∑§∞ „ÈU∞ „UÊÃ „Ò–
2. ‚Íø∑§Ê¥∑§ ŒÊ ‚◊ÿÊflÁäÊÿÊ¥ ◊¥ „UÊŸ flÊ‹ ‚Ê¬̌ Ê ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „Ò¥U–
3. ‚Íø∑§Ê¥∑§ ¬˝ÁÃ‡ÊÃ ◊¥ ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥–
4. ‚Íø∑§Ê¥∑§ ÃÈ‹ŸÊ ∑§ Á‹∞ •ë¿UÊ •ÊäÊÊ⁄U ¬˝ŒÊŸ ∑§⁄UÃ „Ò¥U–

‚Íø∑§Ê¥∑§Ê¥ ∑§ ¬˝∑§Ê⁄U (Types of index numbers)
‚Íø∑§Ê¥∑§ ◊ÈÅÿ M§¬ ‚ ÃËŸ ¬˝∑§Ê⁄U ∑§ „UÊÃ „ÒU¥—
(i) ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ (Price Index)
(ii) ◊ÊòÊÊ ‚Íø∑§Ê¥∑§ (Quantity Index)
(iii) ∑È§‹ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ (Value Index)
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©U¬ÿÈ¸ÄÃ ∑§ •‹ÊflÊ Á∑§‚Ë Áfl‡Ê· ©Ug˜‡ÿ ∑§ Á‹∞ ÷Ë ‚Íø∑§Ê¥∑§ ’ŸÊÿ ¡Ê ‚∑§Ã „Ò¥ Á¡ã„¥U “Áfl‡Ê· ©Ug˜‡ÿ ‚Íø∑§Ê¥∑§”
(Special Purpose Index) ∑§„UÊ ¡ÊÃÊ „Ò–

(i) ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ (Price Index):
ŒÊ ‚◊ÿÊãÃ⁄UÊ¥ ÿÊ SÕÊŸÊ¥ ∑§ ◊äÿ ∑§Ë◊ÃÊ¥ ∑§ ‚Ê¬̌ Ê ¬Á⁄UflÃ¸ŸÊ¥ ∑§ •ÊÒ‚Ã ∑§Ê ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ ∑§„UÊ ¡ÊÃÊ „ÒU– ßUã„¥U ◊ÍÀÿ

‚Íø∑§Ê¥∑§ ∑§ ŸÊ◊ ‚ èÊË ¡ÊŸÊ ¡ÊÃÊ „Ò– ‚Ê◊ÊãÿÃÿÊ ‚Íø∑§Ê¥ ‚ ÃÊà¬ÿ¸ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ‚ „UË Á‹ÿÊ ¡ÊÃÊ „Ò–
(ii) ◊ÊòÊÊ ‚Íø∑§Ê¥∑§ (Quantity Index):
Á∑§‚Ë flSÃÈ ∑§Ë ŒÊ ‚◊ÿÊãÃ⁄UÊ¥ ◊¥ ©Uà¬ÊŒŸ, Áfl∑˝§ÿ ÿÊ ©U¬ÿÊª ∑§Ë ◊ÊòÊÊ ◊¥ „UÊŸ flÊ‹ ‚Ê¬̌ Ê ¬Á⁄UflÃ¸ŸÊ¥ ∑§ •ÊÒ‚Ã ∑§Ê ◊ÊòÊÊ

‚Íø∑§Ê¥∑§ ∑§„UÊ ¡ÊÃÊ „ÒU–
(iii) ∑È§‹ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ (Value Index):
Á∑§‚Ë flSÃÈ ∑§ ∑È§‹ ◊ÍÀÿ (∑§Ë◊Ã X ◊ÊòÊÊ) ◊¥ ŒÊ ‚◊ÿÊflÁäÊÿÊ¥ ◊¥ „UÊŸ flÊ‹ ‚Ê¬̌ Ê ¬Á⁄UflÃ¸ŸÊ¥ ∑§ •ÊÒ‚Ã ∑§Ê ∑È§‹ ◊ÍÀÿ

‚Íø∑§Ê¥∑§ ÿÊ •äÊ¸ ‚Íø∑§Ê¥∑§ ∑§„UÊ ¡ÊÃÊ „ÒU–

‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ©U¬ÿÊÁªÃÊU (Utility of Index Numbers)
•ÊÁÕ¸∑§ ∞fl¥ ‚Ê◊ÊÁ¡∑§ ‚◊SÿÊ•Ê¥ ∑§ Áfl‡‹·áÊ ∑§ Á‹∞ ‚Íø∑§Ê¥∑§ ◊„Uàfl¬ÍáÊ¸ ‚ÊäÊŸ „ÒU– •ÊÁÕ¸∑§ ¡ªÃ ◊¥ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê

•ÊÁÕ¸∑§ flÊÿÈ ◊Ê¬∑§ ÿ¥òÊ ∑§Ë ‚¥ôÊÊ ŒË ¡ÊÃË „Ò– Á¡‚ ¬˝∑§Ê⁄U ◊ÊÒ‚◊ ∑§Ê ¬ÍflÊ¸ŸÈ◊ÊŸ flÊÿÈ◊Ê¬∑§ ÿ¥òÊ ∑§Ë ‚„UÊÿÃÊ ‚ „UflÊ ∑§Ê Œ’Ê’
◊Ê‹Í◊ ∑§⁄∑§ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU, ΔUË∑§ ©U‚Ë ¬˝∑§Ê⁄U •ÊÁÕ¸∑§ ªÁÃÁflÁäÊÿÊ¥ ∑§Ê ¬ÍflÊ¸ŸÈ◊ÊŸ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ‚„UÊÿÃÊ ‚ ¬Á⁄UflÃ¸Ÿ ∑§Ë
ÁŒ‡ÊÊ ∑§Ê •äÿÿŸ ∑§⁄U∑§ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò– ‚Íø∑§Ê¥∑§ ∑§Ë ¬˝◊Èπ ©U¬ÿÊÁªÃÊ ÁŸêŸ ¬˝∑§Ê⁄U „Ò¥—

(i) ‚Íø∑§Ê¥∑§Ê¥ ∑§ËU ‚„UÊÿÃÊ ‚ ◊ÈŒ˝Ê ∑§Ë flÊSÃÁfl∑§ ∑˝§ÿ ‡ÊÁÄÃ ∑§Ê ÁŸäÊÊ¸Á⁄UÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò–
(ii) ‚Íø∑§Ê¥∑§ ¬˝‡ÊÊ‚ÁŸ∑§ ŸËÁÃÿÊ¥ ∑§Ê ÁŸäÊÊ¸Á⁄UÃ ∑§⁄UŸ ◊ ÁŒ‡ÊÊ ÁŸŒ̧‡Ê ¬˝ŒÊŸ ∑§⁄UÃ „Ò¥– ¡Ò‚- ∑§◊¸øÊÁ⁄UÿÊ¥ ∑§Ê Œÿ ◊„¥ªÊßU̧

÷ûÊ¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ∑§Ë◊Ã ‚Íø∑§Ê¥∑§Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U Á∑§ÿÊ ¡ÊÃÊ „ÒU–
(iii) ‚Íø∑§Ê¥∑§Ê¥ ∑§ËU ‚„UÊÿÃÊ ‚ ‚◊¥∑§Ê¥ ∑§Ë ÃÈ‹ŸÊ ∑§Ë ¡Ê ‚∑§ÃË „Ò–
(iv) ∞∑§ ‚◊ÿÊflÁäÊ ◊¥ ¬˝flÎÁûÊ ∑§ •äÿÿŸ ◊¥ ‚Íø∑§Ê¥∑§ ‚„UÊÿ∑§ „UÊÃ „Ò–
(v) ‚Íø∑§Ê¥∑§ ◊ÈŒ˝Ê-S»§ËÁÃ ÿÊ ◊ÈŒ˝Ê •¬S»§ËÁÃ ∑§Ë •ÊÁÕ¸∑§ Œ‡ÊÊ ∑§ ‚Íø∑§ „UÊÃ „Ò–

‚Íø∑§Ê¥∑§Ê¥ ∑§ ÁŸ◊Ê¸áÊ ◊¥ äÿÊŸ ŒŸ ÿÊÇÿ ’ÊÃ¥
(Issues involved in construction of index numbers)

‚Íø∑§Ê¥∑§ ÁŸ◊Ê¸áÊ ∑§⁄UÃ ‚◊ÿ ÁŸ◊AÊ¥Á∑§Ã ’ÊÃÊ¥ ∑§Ê äÿÊŸ ◊¥ ⁄UπŸÊ øÊÁ„U∞—-
(i) ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ©Ug̃‡ÿ
(ii) ◊ŒÊ¥ ÿÊ flSÃÈ•Ê¥ ∑§Ê øÈŸÊfl
(iii) •ÊäÊÊ⁄U fl·¸ ∑§Ê øÈŸÊfl
(iv) ©UÁøÃ ÷Ê⁄UÊ¥ ∑§Ê øÈŸÊfl
(v) ¬˝ÁÃÁŸÁäÊ ◊ÍÀÿÊ¥ ∑§Ê øÈŸÊfl
(vi) ©UÁøÃ ◊Êäÿ ∑§Ê øÈŸÊfl

(i)  ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ©Ug̃‡ÿ (Purpose of index numbers):
‚Íø∑§Ê¥∑§ ’ŸÊŸ ‚ ¬Ífl¸ ßU‚∑§ ÁŸ◊Ê¸áÊ ∑§Ê ©Ug̃‡ÿ •ë¿UË Ã⁄U„U S¬CU ∑§⁄U ‹ŸÊ øÊÁ„U∞ ÄÿÊ¥Á∑§ ‚Íø∑§Ê¥∑§ ∑§ ÁŸ◊Ê¸áÊ ‚ê’¥äÊË

‚÷Ë ¬̋Á∑̋§ÿÊ∞¥ ßUŸ∑§ ©Ug̃‡ÿ ¬⁄U „UË ÁŸ÷̧⁄U ∑§⁄UÃË „ÒU– ¡Ò‚- ©U¬÷ÊÄÃÊ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ’ŸÊÃ ‚◊ÿ ©U¬÷ÊÄÃÊ flSÃÈ•Ê¥ ∑§Ê „UË øÈŸÊfl
∑§⁄UŸÊ øÊÁ„U∞ Ÿ Á∑§ ¬Í¥¡ËªÃ ‚Ê◊ÊŸ •ÕflÊ ∑§ëøÊ ◊Ê‹–
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(ii) ◊ŒÊ¥ ÿÊ flSÃÈ•Ê¥ ∑§Ê øÈŸÊfl  (Selection of items):
‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸ ∑§  Á‹∞ ¬˝ÁÃÁŸÁäÊ ◊ŒÊ¥ ∑§Ê „UË øÈŸÊfl Á∑§ÿÊ ¡ÊŸÊ øÊÁ„U∞– ¬˝ÁÃÁŸÁäÊ flSÃÈ•Ê¥ ∑§ øÈŸÊfl ∑§ ‚ê’¥äÊ ◊¥

ÁŸêŸ ŒÊ ¬˝‡Ÿ ◊„Uàfl¬ÍáÊ¸ „UÊÃ „Ò¥U-
(i) ‚Íø∑§Ê¥∑§ ◊¥ ∑§ÊÒŸ-∑§ÊÒŸ ‚Ë flSÃÈ•Ê¥ ∑§Ê ‚ÁêêÊÁ‹Ã Á∑§ÿÊ ¡Ê∞?
(ii) øÈŸË „ÈUß¸U flSÃÈ•Ê¥ ∑§Ê ¬˝∑§Ê⁄U ÄÿÊ „UÊ ÃÕÊ ©UŸ◊¥ ∑§ÊÒŸ-∑§ÊÒŸ ‚ ªÈáÊ „UÊŸ øÊÁ„U∞?

(iii) •ÊäÊÊ⁄U fl·¸ ∑§Ê øÈŸÊfl (Selection of the base Year):
‚Íø∑§Ê¥∑§ ÁŸ◊Ȩ̂áÊ ∑§ Á‹∞ ∞∑§ •ÊäÊÊ⁄U •ÕflÊ ‚¥ŒèȨ̂ •flÁäÊ ∑§Ê „ÊŸÊ •Êfl‡ÿ∑§ „ÒU Á¡‚∑§ •ÊäÊÊ⁄U ¬⁄U ‚Ê¬̌ Ê ¬Á⁄UflÃ̧Ÿ ôÊÊÃ

Á∑§∞ ¡ÊÃ „Ò¥U– ÿ„U ‚¥Œ÷̧ •flÁäÊ „UË •ÊäÊÊ⁄U fl·̧ ∑§„U‹ÊÃË „ÒU– •Ã— fl„U ‚¥Œ÷̧ •flÁäÊ Á¡‚∑§ •ÊäÊÊ⁄U ¬⁄U ‚Ê¬̌ Ê ¬Á⁄UflÃ̧Ÿ ôÊÊÃ Á∑§∞
¡ÊÃ „Ò¥U, •ÊäÊÊ⁄U fl·¸ ÿÊ •ÊäÊÊ⁄U •flÁäÊ ∑§„U‹ÊÃË „ÒU– •ÊäÊÊ⁄U fl·¸ ’„ÈUÃ •ÁäÊ∑§ ¬È⁄UÊŸÊ Ÿ„UË¥ „UÊŸÊ øÊÁ„U∞– ÿ„U ‚Ê◊Êãÿ ∞fl¥
SÕÊÁÿàfl flÊ‹Ê „ÊŸÊ øÊÁ„U∞– Á∑§‚Ë ÷Ë •äÿÿŸ ◊¥ •ÊäÊÊ⁄U ÁŸÁ‡øÃ ∑§⁄UŸ ∑§Ë ÁŸêŸ ŒÊ ÁflÁäÊÿÊ¥ ¬˝ÿÊª ◊¥ ‹Ë ¡Ê ‚∑§ÃË „Ò¥-

(•) ÁSÕ⁄U •ÊäÊÊ⁄U ÁflÁäÊ (Fixed Base Method)
(’) üÊÎ¥π‹Ê •ÊäÊÊ⁄U ÁflÁäÊ (Chain Base Method)

(iv) ©UÁøÃ ÷Ê⁄UÊ¥ ∑§Ê øÈŸÊfl (Selection of proper weights):
ÁflÁ÷ããÊ flSÃÈ•Ê¥ ∑§Ê •‹ª-•‹ª ◊„Uàfl „UÊÃÊ „ÒU ßU‚Á‹∞ ‚Íø∑§Ê¥∑§ ÁŸ◊Ê¸áÊ ∑§⁄UŸ ∑§ Á‹∞ ¬˝àÿ∑§ ◊Œ ∑§Ê ‚Ê¬̌ Ê ◊„Uàfl

ŒŸÊ •Êfl‡ÿ∑§ „Ò– ¬˝àÿ∑§ ◊Œ ∑§ ‚Ê¬̌ Ê ◊„Uàfl ∑§Ê ÷Ê⁄U (Weight) ∑ „UÊ ¡ÊÃÊ „ÒU– ÷Ê⁄U ŒÊ ¬˝∑§Ê⁄U ∑§ „UÊÃ „Ò¥U-
(•) ¬˝àÿˇÊ ÷Ê⁄U (Explicit Weights)
(’) ¬⁄UÊ̌ Ê ÷Ê⁄U (Implicit Weights)

(•) ¬̋àÿˇÊ ÷Ê⁄U (Explicit Weights):
¬˝àÿˇÊ ÷Ê⁄UÊ¥ ‚ •Ê‡Êÿ ©UŸ ÷Ê⁄UÊ¥ ‚ Á‹ÿÊ ¡ÊÃÊ „Ò ¡Ê flSÃÈ ∑§Ë ∑§Ë◊Ã, ◊ÊòÊÊ ÿÊ ©UŸ∑§ ∑È§‹ ◊ÍÀÿ ∑§ •ŸÈ¬ÊÃ ◊¥ ¬˝àÿˇÊ M§¬

‚ Á‹∞ ¡ÊÃ „Ò¥U– ∑§Ë◊Ã ‚Íø∑§Ê¥∑§Ê¥ ∑§ Á‹∞ ◊ÊòÊÊ ∑§Ê ÷Ê⁄U ∑§ M§¬ ◊¥ Á‹ÿÊ ¡Ê ‚∑§ÃÊ „ÒU ÃÕÊ ◊ÊòÊÊ ‚Íø∑§Ê¥∑§Ê¥ ∑§ Á‹∞ ∑§Ë◊Ã ∑§Ê
÷Ê⁄U ∑§ M§¬ ◊¥ Á‹ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ∑È§‹ ◊ÍÀÿ (∑§Ë◊Ã X ◊ÊòÊÊ) ∑§Ê ÷Ë ¬˝àÿˇÊ ÷Ê⁄U ∑§ M§¬ ◊¥ Á‹ÿÊ ¡Ê ‚∑§ÃÊ „Ò–
(’) ¬⁄UÊ̌ Ê ÷Ê⁄U (Implicit Weights);

¡’ Á∑§‚Ë Áfl‡Ê· flSÃÈ∑§Ê •ÁäÊ∑§ ◊„Uàfl ŒŸ ∑§ Á‹∞ ‚Íø∑§Ê¥∑§ ’ŸÊÃ ‚◊ÿ ©U‚∑§Ë •Ÿ∑§ Á∑§S◊Ê¥ ∑§Ê ‚ÁêêÊÁ‹Ã ∑§⁄U
Á‹ÿÊ ¡Êfl ÃÊ fl„U •¬˝àÿˇÊ ÷Ê⁄UÊ¥∑§Ÿ ÁflÁäÊ ∑§„U‹ÊÃË „Ò– ¡Ò‚- ‚Íø∑§Ê¥∑§ ’ŸÊÃ ‚◊ÿ ª„Í¥ ∑§Ê Ÿ◊∑§ ∑§Ë ÃÈ‹ŸÊ ◊¥ •ÊΔU ªÈŸÊ
◊„Uàfl ŒŸÊ „UÊ ÃÊ Ÿ◊∑§ ∑§Ë ∞∑§ Á∑§S◊ ÃÕÊ ª„¥ÍU ∑§Ë 8 Á∑§S◊Ê¥ ∑§Ê ‚Íø∑§Ê¥∑§ ÁŸ◊Ȩ̂áÊ ∑§⁄UŸ ∑§ Á‹∞ ‡ÊÊÁ◊‹ ∑§⁄UŸÊ øÊÁ„U∞– √ÿfl„UÊ⁄U
◊¥ •¬˝àÿˇÊ ÷Ê⁄UÊ¥ ∑§Ê ¬˝ÿÊª ∑§◊ Á∑§ÿÊ ¡ÊÃÊ „Ò¥U–

(v) ◊ÍÀÿ ©UmU⁄UáÊ (Price Quotations):
flSÃÈ•Ê¥ ∑§ ◊ÍÀÿ ∞∑§ SÕÊŸ ‚ ŒÍ‚⁄‘U SÕÊŸ ¬⁄U ÃÕÊ ∞∑§ ŒÈ∑§ÊŸ ‚ ŒÍ‚⁄UË ŒÍ∑§ÊŸ ¬⁄U •‹ª-•‹ª „UÊÃ „Ò¥U– ‚Íø∑§Ê¥∑§Ê¥ ∑§

ÁŸ◊Ê¸áÊ ◊¥ ∑§ÊÒŸ‚ ◊ÍÀÿ Á‹ÿ ¡Êÿ¥ ÃÕÊ ∑§„UÊ¥ ‚ Á‹∞ ¡Êfl¥? ßUŸ ¬˝‡ŸÊ¥ ∑§ ©UûÊ⁄U ∑§ Á‹∞ ÁŸêŸÁ‹ÁπÃ Á’ãŒÈ•Ê¥ ∑§Ê äÿÊŸ ◊¥ ⁄UπÊ
¡ÊŸÊ øÊÁ„U∞—
(•) Áfl‡ÊcÊ flSÃÈ ∑§ Á‹∞ ¡Ê ’Ê¡Ê⁄U ‚’‚ •ÁäÊ∑§ ¬˝Á‚mU „UÊ, ©U‚∑§Ê øÈŸÊfl ∑§⁄UŸÊ øÊÁ„U∞–
(’) ‚Íø∑§Ê¥∑§Ê¥ ∑§ ÁŸ◊Ê¸áÊ ◊¥ »È§≈U∑§⁄U •ÕflÊ ÕÊ∑§ ◊ÍÀÿÊ¥ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ÕÊ∑§ ◊ÍÀÿÊ¥ ◊¥ ÁSÕ⁄UÃÊ •ÁäÊ∑§ „UÊÃË „ÒU

ßU‚Á‹∞ ÿ„U ‚flÊ¸¬ÿÈQ§ ◊ÍÀÿ ◊ÊŸ ¡ÊÃ „ÒU– ¬⁄UãÃÈ ßUŸ∑§Ê Ã÷Ë ‹ŸÊ øÊÁ„U∞ ¡’Á∑§ ÿ„U flSÃÈ•Ê¥ ∑§ ¬˝ÁÃÁŸÁäÊ ◊ÍÀÿ „UÊ¥–
¡Ò‚- ¡ËflŸ ÁŸflȨ̂„U ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ »È§≈U∑§⁄U ◊ÍÀÿ „UË ¬̋ÁÃÁŸÁäÊ ◊ÍÀÿ „UÊÃ „Ò¥U, ÕÊ∑§ ◊ÍÀÿ Ÿ„UË¥– ßU‚Á‹∞ ¡ËflŸ
ÁŸflÊ¸„U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ »È§≈U∑§⁄U ◊ÍÀÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U Á∑§ÿÊ ¡ÊÃÊ „ÒU–

(‚) ¡Ê √ÿÁÄÃ ÿÊ ‚¥SÕÊ ∑§Ë◊ÃÊ¥ ∑§Ê ©mU⁄UáÊ ∑§⁄U ⁄U„UË „UÊ¥, ÷Œ÷Êfl ⁄UÁ„UÃ ∞fl¥ ÁŸc¬ˇÊ „UÊŸË øÊÁ„U∞–
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(Œ) flSÃÈ•Ê¥ ∑§Ê ◊ÈŒ˝Ê ◊ÍÀÿ ◊¥ √ÿÄÃ Á∑§ÿÊ ¡ÊŸÊ øÊÁ„U∞ ¡Ò‚- ŒÍäÊ ∑§Ê ÷Êfl 25 M§¬ÿ ¬˝ÁÃ Á‹≈U⁄U– ÿÁŒ flSÃÈ•Ê¥ ∑§
¬Á⁄U◊ÊáÊ ◊ÍÀÿ ÁŒÿ „ÈU∞ „UÊ¥ ÃÊ ©Uã„¥U ‚Íø∑§Ê¥∑§ ’ŸÊÃ ‚◊ÿ ◊ÈŒ˝Ê ◊ÍÀÿ ◊¥ ’Œ‹ŸÊ øÊÁ„U∞– ¡Ò‚- Ÿ◊∑§ ∑§Ê ÷Êfl ∞∑§ M§¬ÿ ∑§Ê ŒÊ
Á∑§‹Ê ª˝Ê◊ ÁŒÿÊ „ÈU•Ê „ÒU– ÿ„U ¬Á⁄U◊ÊáÊ ◊ÍÀÿ „ÒU– ‚Íø∑§Ê¥∑§ ’ŸÊÃ ‚◊ÿ Ÿ◊∑§ ∑§Ê ÷Êfl ¬˝ÁÃ Á∑§‹Ê ª˝Ê◊ ÿÊ ¬˝ÁÃ ÁÄfl≈U‹ ‹ŸÊ
øÊÁ„U∞–

(vi) ©UÁøÃ ◊Êäÿ ∑§Ê øÈŸÊfl (Selection of Average):
‚Íø∑§Ê¥∑§ ∞∑§ Áfl‡Ê· ¬˝∑§Ê⁄U ∑§Ê ◊Êäÿ „UÊÃÊ „ÒU ¡Ê ∞∑§ ‚ãŒ÷¸ •flÁäÊ ∑§Ë ÃÈ‹ŸÊ ◊¥ „ÈU∞ ‚Ê¬̌ Ê ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê •ÊÒ‚Ã „UÊÃÊ

„ÒU– ‚ÒmUÊÁãÃ∑§ M§¬ ‚ ‚◊ÊãÃ⁄U ◊Êäÿ, ◊äÿ∑§Ê, ªÈáÊÊûÊ⁄U ◊Êäÿ •ÊÁŒ ◊¥ ‚ Á∑§‚Ë ÷Ë ◊Êäÿ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU ¬⁄UãÃÈ
√ÿfl„UÊ⁄U ◊¥ ÁŸêŸ ∑§Ê⁄UáÊÊ¥ ‚ ‚◊ÊãÃ⁄ ◊Êäÿ ÿÊ ªÈáÊÊûÊ⁄U ◊Êäÿ ∑§Ê „UË ¬˝ÿÊª Á∑§ÿÊ ¡ÊÃÊ „ÒU—

(i) ◊äÿ∑§Ê ÿlÁ¬ ªáÊŸÊ ∑§⁄UŸ ◊¥ ‚⁄U‹ „UÊÃË „ÒU ÃÕÊ ø⁄U◊ ◊ÍÀÿÊ¥ ‚ ÷Ë •ÁäÊ∑§ ¬̋÷ÊÁflÃ Ÿ„UË¥ „UÊÃË „ÒU ÃÕÊÁ¬ ßU‚‚ ∑§fl‹
ÁŸ⁄U¬̌ Ê ¬Á⁄UflÃ̧ŸÊ¥ ∑§Ê „UË ◊Ê¬Ê ¡Ê ‚∑§ÃÊ „ÒU– •Ã— √ÿfl„UÊ⁄U ◊¥ ‚Ê¬̌ Ê ◊Ê¬ ∑§ •ÊÒ‚Ã ∑§ Á‹∞ ßU‚∑§Ê ¬̋ÿÊª ∑§◊ Á∑§ÿÊ ¡ÊÃÊ „ÒU–

(ii)  ’„ÈU‹∑§ ∑§Ë ªáÊŸÊ øÍ¥Á∑§ √ÿÁÄÃªÃ üÊáÊË ◊¥ ‚¥÷fl Ÿ„UË¥ „UÊÃË „ÒU ßU‚Á‹∞ ßU‚∑§Ê ÷Ë √ÿfl„UÊ⁄U ◊¥ ¬˝ÿÊª Ÿ„UË¥ Á∑§ÿÊ
¡ÊÃÊ „ÒU–

(iii) ‚◊ÊãÃ⁄U ◊Êäÿ ¡Ê Á∑§ •ÁÃ-‚Ë◊ÊãÃ ◊ŒÊ¥ ‚ ’„ÈUÃ •ÁäÊ∑§ ¬̋÷ÊÁflÃ „UÊÃÊ „ÒU ∞∑§ ÁŸ⁄U¬̌ Ê ◊Ê¬ „UÊÃÊ „ÒU ÃÕÊ ©Uà∑̋§Êêÿ
(Reversible) ÷Ë Ÿ„UË¥ „UÊÃÊ „ÒU– •Ã— ‚Íø∑§Ê¥∑§Ê¥ ∑§ ÁŸ◊Ȩ̂áÊ ◊¥ ‚◊ÊãÃ⁄U ◊Êäÿ ∑§Ê ¬̋ÿÊª ÷Ë ©UÁøÃ Ÿ„UË¥ „Ò ¬⁄UãÃÈ ßU‚∑§Ë ªáÊŸÊ
•àÿãÃ ‚⁄U‹ ∞fl¥ ‹Ê∑§Á¬˝ÿ „ÊUŸ ∑§ ∑§Ê⁄UáÊ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ◊¥ ßU‚∑§Ê ¬˝ÿÊª ∑§⁄U Á‹ÿÊ ¡ÊÃÊ „ÒU–

(iv) ªÈáÊÊûÊ⁄U ◊Êäÿ (Geometric Mean) •¬ŸË ÁŸêŸ Áfl‡Ê·ÃÊ•Ê¥ ∑§ ∑§Ê⁄UáÊ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ „UÃÈ ‚fl¸üÊDU
◊Êäÿ ◊ÊŸÊ ªÿÊ „ÒU—

(•) ÿ„U ∑§◊ ◊ÍÀÿÊ¥ ∑§Ê •ÁäÊ∑§ ∞fl¥ •ÁäÊ∑§ ◊ÍÀÿÊ¥ ∑§Ê ∑§◊ ◊„Uàfl Œ∑§⁄U ‚¥ÃÈÁ‹Ã flSÃÈÁSÕÁÃ ¬˝∑§≈U ∑§⁄UÃÊ „ÒU–
(’) ßU‚∑§ •ÊäÊÊ⁄U ¬⁄U ôÊÊÃ ‚Íø∑§Ê¥∑§ ◊¥ ©Uà∑˝§ÊêÿÃÊ (Reversibility) ∑§Ê ªÈáÊ „UÊÃÊ „ÒU ¡Ê Á∑§ ∞∑§ •ë¿U

‚Íø∑§Ê¥∑§ ◊¥ „UÊŸÊ •ÁŸflÊÿ¸ „ÒU–
(‚) ªÈáÊÊûÊ⁄U ◊Êäÿ ‚ ªáÊŸÊ Á∑§ÿ ªÿ ‚Èø∑§Ê¥∑§Ê¥ ◊¥ •ÊäÊÊ⁄U fl·¸ ¬Á⁄UflÃ¸Ÿ ∞fl¥ flSÃÈ•Ê¥ (Commodity) ∑§Ê

¬Á⁄UflÃ¸Ÿ ∑§⁄UŸÊ ‚⁄U‹ „UÊÃÊ „ÒU–

‚¥∑§ÃÊˇÊ⁄ U(Notations):
‚Íø∑§Ê¥∑§Ê¥ ∑§ ÁŸ◊Ê¸áÊ ◊¥ ¬˝ÿÈÄÃ „UÊŸ flÊ‹ ÁflÁ÷ãŸ ‚ÍòÊÊ¥ ∑§ Á‹∞ ∑È§¿U ‚¥∑§ÃÊˇÊ⁄Ê¥ ∑§Ê ∑§Ê◊ ◊¥ Á‹ÿÊ ¡ÊÃÊ „ÒU, Á¡Ÿ∑§Ê fláÊ¸Ÿ

ÁŸêŸ ¬˝∑§Ê⁄U ‚ „ÒU—
(i) •ÊäÊÊ⁄U fl·¸ (Base Year)—
Á¡‚ fl·¸ ∑§ ‚◊¥∑§Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ÃÈ‹ŸÊ ∑§Ë ¡ÊŸË „UÊ, ©U‚ fl·¸ ∑§Ê •ÊäÊÊ⁄U fl·¸ ∑§„UÊ ¡ÊÃÊ „ÒU– •ÊäÊÊ⁄U fl·¸ ∑§Ë ‚ÍøŸÊ ∑§Ê

¬˝ŒÁ‡Ê¸Ã ∑§⁄UŸ ∑§ Á‹∞ ‡ÊÍãÿ (0) ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊÃÊ „Ò– ¡Ò‚- Á∑§‚Ë flSÃÈ ∑§Ë •ÊäÊÊ⁄U fl·¸ ◊¥ ∑§Ë◊Ã ∑§Ê (Po) ‚ ÃÕÊ ◊ÊòÊÊ
∑§Ê (Qo) ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU–

(ii) øÊ‹Í fl·̧ (Current Year)—
Á¡‚ fl·¸ ∑§ Á‹∞ ‚Íø∑§Ê¥∑§ ôÊÊÃ Á∑§ÿÊ ¡Êfl, ©U‚ fl·¸ ∑§ ‚◊¥∑§Ê¥ ∑§Ê øÊ‹Í fl·¸ ∑§ ‚◊¥∑§ ∑§„UÊ ¡ÊÃÊ „ÒU– ¡Ò‚- Á∑§‚Ë flSÃÈ

∑§Ë øÊ‹Í fl·¸ (1) ∑§Ë ∑§Ë◊Ã ∑§Ê (P1) ‚, øÊ‹Í fl·¸ (2) ∑§Ë ∑§Ë◊Ã ∑§Ê (P2) ‚ ÃÕÊ øÊ‹Í fl·¸ (3) ∑§Ë ∑§Ë◊Ã ∑§Ê (P3)
‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „Ò¥U– ßU‚Ë ¬˝∑§Ê⁄U ‚ Á∑§‚Ë flSÃÈ ∑§Ë øÊ‹Í fl·¸ (1) ∑§Ë ◊ÊòÊÊ ∑§Ê (Q1) ‚, øÊ‹Í fl·¸ (2) ∑§Ë ◊ÊòÊÊ ∑§Ê
(Q2) ‚ ÃÕÊ øÊ‹Í fl·¸ (3) ∑§Ë ◊ÊòÊÊ ∑§Ê (Q3) ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU–Ja
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(iii) W=÷Ê⁄U (Weight)—  Á∑§‚Ë flSÃÈ ∑§Ê ©U‚ ‚◊Í„U ◊¥ ‚Ê¬̌ Ê •ÊäÊÊ⁄U ¬⁄U ÁŒÿÊ ªÿÊ ◊„Uàfl–
(iv) R= ◊ÍÀÿÊŸÈ¬ÊÃU (Price Reatives)— Á∑§‚Ë flSÃÈ ∑§ Á‹∞ ÁŸ∑§Ê‹Ê ªÿÊ ‚ÊäÊÊ⁄UáÊ (•÷ÊÁ⁄UÃ) ‚Íø∑§Ê¥∑§–
(v) P01= •ÊäÊÊ⁄U fl·¸ (0) ∑§Ë ∑§Ë◊ÃÊ¥ (P0) ∑§ •ÊäÊÊ⁄U ¬⁄U øÊ‹Í fl·¸ (1) ∑§Ê ∑§Ë◊Ã ‚Íø∑§Ê¥∑§–
(vi) P10= •ÊäÊÊ⁄U fl·¸ (1) ∑§Ë ∑§Ë◊ÃÊ¥ (P1) ∑§ •ÊäÊÊ⁄U ¬⁄U øÊ‹Í fl·¸ (0) ∑§Ê ∑§Ë◊Ã ‚Íø∑§Ê¥∑§–
(vii)Q01= •ÊäÊÊ⁄U fl·¸ (0) ∑§Ë ◊ÊòÊÊ•Ê¥ (Q0) ∑§ •ÊäÊÊ⁄U ¬⁄U øÊ‹Í fl·¸ (1) ∑§Ê ◊ÊòÊÊ ‚Íø∑§Ê¥∑§–
(viii)Q10= •ÊäÊÊ⁄U fl·¸ (1) ∑§Ë ◊ÊòÊÊ•Ê¥ (Q1) ∑§ •ÊäÊÊ⁄U ¬⁄U øÊ‹Í fl·¸ (1) ∑§Ê ◊ÊòÊÊ ‚Íø∑§Ê¥∑§–
(ix) P12= •ÊäÊÊ⁄U fl·¸ (1) ∑§Ë ∑§Ë◊ÃÊ¥ (P1) ∑§ •ÊäÊÊ⁄U ¬⁄U øÊ‹Í fl·¸ (2) ∑§Ê ∑§Ë◊Ã ‚Íø∑§Ê¥∑§–
(x) Q12= •ÊäÊÊ⁄U fl·¸ (1) ∑§Ë ◊ÊòÊÊ•Ê¥ (Q1) ∑§ •ÊäÊÊ⁄U ¬⁄U øÊ‹Í fl·¸ (2) ∑§Ê ◊ÊòÊÊ ‚Íø∑§Ê¥∑§–
(xi) V01= •ÊäÊÊ⁄U fl·¸ (0) ∑§Ë ∑È§‹ ∑§Ë◊ÃÊ¥ (P0Q0) ∑§ •ÊäÊÊ⁄U ¬⁄U øÊ‹Í fl·¸ (1) ∑§Ê  ∑È§‹ ◊ÍÀÿ (Value)

‚Íø∑§Ê¥∑§ •ÕÊ¸Ã˜ —

V01=
 ΣP1Q1

ΣP0Q0

X 100

‚Íø∑§Ê¥∑§ ÁŸ◊Ê¸áÊ ∑§⁄UŸ ∑§Ë ÁflÁäÊÿÊ¥U—
(Methods of Constructing Index Numbers):

‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ∞∑§ flSÃÈ ∑§ ÁflÁ÷ããÊ fl·ÊZ ∑§ Á‹∞ •ÕflÊ ŒÊ ÿÊ ŒÊ ÿ •Áœ∑§ flSÃÈ•Ê¥ ∑§ Á‹∞ ∑§Ë ¡Ê ‚∑§ÃË „Ò– ∞∑§
flSÃÈ ∑§ Á‹∞ ’ŸÊÿ ªÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê “‚ÊäÊÊ⁄UáÊ ‚Íø∑§Ê¥∑§” (Simple Index Number) ∑§„UÊ ¡ÊÃÊ „U, ¡’Á∑§ ŒÊ ÿÊ ŒÊ
‚ •ÁäÊ∑§ flSÃÈ•Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ôÊÊÃ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê “‚¥ÿÈÄÃ ‚Íø∑§Ê¥∑§” (Composite Index Number) ∑§„UÊ ¡ÊÃÊ
„Ò– •ÁäÊ∑§Ã⁄U ‚Íø∑§Ê¥∑§ ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ flSÃÈ•Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ’ŸÊÿ ¡ÊÃ „Ò¥U ßU‚Á‹∞ ‚¥ÿÈÄÃ ‚Íø∑§Ê¥∑§ ∑§Ë ¬˝∑Î§ÁûÊ ∑§ „UÊÃ
„Ò¥U–

‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ •ÕflÊ ÁŸ◊Ê¸áÊ ∑§Ë ÁŸêŸÁ‹ÁπÃ ÁflÁäÊÿÊ¥ „Ò¥U-
(A) ∞∑§ ø⁄U ∑§ Á‹∞ (For a Single Variable):

(1) ÁSÕ⁄U •ÊäÊÊ⁄U (Fixed Base) ÁflÁäÊ
(2) üÊÎ¥π‹Ê •ÊäÊÊ⁄U (Chain Base) ÁflÁäÊ

(B) ø⁄UÊ¥ ∑§ ‚◊Í„UÊ¥ ∑§ Á‹∞ (For a Group of Items):
(1) ‚ÊäÊÊ⁄áÊ ÿÊ •÷ÊÁ⁄UÃ ‚◊Í„UŸ ÁflÁäÊU
(2) •÷ÊÁ⁄UÃ ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ë •ÊÒ‚Ã ÁflÁäÊU

(i) ÁSÕ⁄U •ÊäÊÊ⁄U ÁflÁäÊ
(ii) üÊÎ¥π‹ÊU •ÊäÊÊ⁄U ÁflÁäÊ

(3) ÷ÊÁ⁄UÃ ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ ÿÊ ¬ÊÁ⁄UflÊÁ⁄U∑§ ’¡≈U ÁflÁäÊU
(4) ÷ÊÁ⁄UÃ ‚◊Í„UŸ ÁflÁäÊU

(i) ‹S¬ÿ⁄U ∑§Ë ÁflÁäÊ
(ii) ¬Ê‡øU ∑§Ë  ÁflÁäÊ
(iii) Á»§‡Ê⁄UU ∑§Ë  ÁflÁäÊ
(iv) «UÊ⁄U’Ë‡Ê ∞fl¥ ’Ê™§‹ ∑§Ë  ÁflÁäÊ
(v) ◊Ê‡Ȩ̂‹-∞¡flÕ̧ ÁflÁäÊ

©U¬ÿȨ̀ÄÃ ÁflÁäÊÿÊ¥ ∑§Ê •Êª flÁáÊ¸Ã øÊ≈U¸ ◊¥ Œ‡ÊÊ¸ÿÊ ªÿÊ „ÒU—

Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/ (238 )

Methods of Constructing Index Numbers

For  a Single item For  a Group of  items

Chain Base Simple Weighted

Aggregative
Method

Average of
Relative Method

Fixed Base Chain Base

Weighted Price
Relative Method
or Family Budget

Method

Weighted Aggregative Method
(i) Lespeyr`s Method
(ii) Paasche`s Method
(iii) Fisher`s Method
(iv) Dorbish and Bowely`s Method
(v) Marshall Edgeworth`s Method

Fixed Base

©U¬ÿȨ̀ÄÃ ÁflÁäÊÿÊ¥ ◊¥ ‚ Á∑§‚Ë èÊË ÁflÁäÊ ∑§Ê ¬˝ÿÊª ∑§Ë◊Ã ‚Íø∑§Ê¥∑§, ◊ÊòÊÊ ‚Íø∑§Ê¥∑§ ∞fl¥ •ãÿ ‚Íø∑§Ê¥∑§ ’ŸÊŸ ∑§ Á‹∞
Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò– ©U¬ÿȨ̀ÄÃ ÁflÁäÊÿÊ¥ ∑§Ê ¬˝ÿÊª „U◊Ÿ ‚’‚ ¬„U‹ ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ÁŒπÊÿÊ „Ò–

•÷ÊÁ⁄UÃ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊU
(Construction of Unweighted Price Index Numbers)

∞∑§ ø⁄U ∑§ Á‹∞ •÷ÊÁ⁄UÃ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊU
(Construction of Unweighted Index Numbers for a Single Item):

ÿÁŒ ∞∑§ ø⁄U ∑§ Á‹∞ •÷ÊÁ⁄UÃ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ’ŸÊŸ „UÊ ÃÊ ‚’‚ ¬„U‹ ÿ„U ÁŸäÊÊ¸Á⁄UÃ Á∑§ÿÊ ¡Ê∞ªÊ Á∑§ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

ÁSÕ⁄U •ÊäÊÊ⁄U ¬⁄U ’ŸÊÿÊ ¡Êÿ ÿÊ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ¬⁄U–Ja
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(A) ÁSÕ⁄U •ÊäÊÊ⁄U ⁄UËÁÃ (Fixed Base Method):
¡’ Á∑§‚Ë ÁŸÁ‡øÃ •flÁäÊ/ fl·¸ ∑§ ◊ÍÀÿÊ¥ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U •ãÿ ‚÷Ë ÁŒÿ „ÈU∞ fl·ÊZ ∑§ ◊ÍÀÿÊ¥ ∑§ ‚Íø∑§Ê¥∑§ ôÊÊÃ Á∑§ÿ

¡Êÿ¥ ÃÊ fl„U ÁSÕ⁄U •ÊäÊÊ⁄U ⁄UËÁÃ ∑§„U‹ÊÃË „Ò– ßU‚ ÁflÁäÊ ◊¥ ¬˝øÁ‹Ã ‚÷Ë fl·ÊZ ∑§ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§ Á‹∞ •ÊäÊÊ⁄U fl·¸
∞∑§ ‚◊ÊŸ •ÕȨ̂Ã̃ ÁSÕ⁄U ⁄U„UÃÊ „ÒU– ÿ„UÊ¥ Á∑§‚Ë ‚Ê◊Êãÿ fl·̧ ∑§ ◊ÍÀÿ ∑§Ê •ÊäÊÊ⁄U Á‹ÿÊ ¡Ê ‚∑§ÃÊ „Ò ¬⁄UãÃÈ ‚Ê◊Êãÿ fl·̧ ∑§Ê ÁŸäÊȨ̂⁄UáÊ
∑§ÁΔUŸ „UÊ ÃÊ ©U‚ Œ‡ÊÊ ◊¥ ÁŒ∞ „ÈU∞ ∑È§¿U fl·ÊZ ∑§ •ÊÒ‚Ã ◊ÍÀÿ ∑§Ê •ÊäÊÊ⁄U Á‹ÿÊ ¡Ê ‚∑§ÃÊ „Ò– ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ
„UÃÈ ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª ◊¥ Á‹ÿÊ ¡ÊÃÊ „ÒU-

Price Index Number =
Current Year Price

Base Year Price
X 100

•ÊäÊÊ⁄U fl·¸ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ „U◊‡ÊÊ “100” ◊ÊŸÊ ¡ÊÃÊ „ÒU– ÿÁŒ ¬˝‡Ÿ ◊¥ •ÊäÊÊ⁄U fl·¸ Ÿ„UË¥ ÁŒÿÊ „ÈU•Ê „UÊ ÃÊ ‚’‚ ¬„U‹
flÊ‹ fl·¸ ∑§Ê •ÊäÊÊ⁄U fl·¸ ◊ÊŸÊ ¡ÊÃÊ „ÒU–

ãÊÊ≈U— •ÊäÊÊ⁄U fl·¸ ∑§Ë ∑§Ë◊Ã ∑§Ê P0 ‚ ÃÕÊ øÊ‹Í fl·¸ ∑§Ë ∑§Ë◊ÃÊ¥ ∑§Ê P1, P2, P3, P4 •ÊÁŒ ‚ Œ‡ÊÊ¸ÿÊ ªÿÊ „Ò– ÿ„UÊ¥ P1

øÊ‹Í fl·̧ ∞∑§ (Á¡‚∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸÊ „ÒU) ∑§Ë ∑§Ë◊Ã¥ „Ò¥U ÃÕÊ P2, P3, P4  ∑̋§◊‡Ê— ŒÍ‚⁄‘U, ÃË‚⁄‘U ∞fl¥ øÊÒÕ øÊ‹Í fl·ÊZ
∑§Ë ∑§Ë◊Ã¥ „Ò¥U–

(•) ÿÁŒ ‚’‚ ¬„U‹ flÊ‹ fl·¸ ∑§Ê •ÊäÊÊ⁄U fl·¸ ◊ÊŸÊ ¡Ê∞ ÃÕÊ ŒÍ‚⁄U fl·¸ ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ôÊÊÃ Á∑§ÿÊ ¡Êÿ ÃÊ
ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡Ê∞ªÊ—

P
01

 = P1/
P0  

x 100

(’) ÿÁŒ ‚’‚ ¬„U‹ flÊ‹ fl·̧ ∑§Ë ∑§Ë◊ÃÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ÃË‚⁄‘ fl·̧ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ôÊÊÃ Á∑§ÿÊ ¡Êÿ ÃÊ ÁŸêŸ ‚ÍòÊ ∑§Ê

¬̋ÿÊª Á∑§ÿÊ ¡Ê∞ªÊ—

P
02

 = P2/
P0  

x 100

(‚) ÿÁŒ ‚’‚ ¬„U‹ flÊ‹ fl·¸ ∑§Ë ∑§Ë◊ÃÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U øÊÒÕ fl·¸ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ôÊÊÃ Á∑§ÿÊ ¡Êÿ ÃÊ ÁŸêŸ ‚ÍòÊ
∑§Ê ¬̋ÿÊª Á∑§ÿÊ ¡Ê∞ªÊ—

P
03

 = P3/
P0  

x 100

∞∑§ fl·Ë¸ÿ •ÊäÊÊ⁄U ∞fl¥ •ÊÒ‚Ã ◊ÍÀÿ •ÊäÊÊ⁄U ∑§Ê ¬˝ÿÊª ∑§⁄UÃ „ÈU∞ ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§Ê ÁŸêŸ ©UŒÊ„U⁄UáÊ

mUÊ⁄UÊ •Ê‚ÊŸË ‚ ‚◊¤ÊÊ ¡Ê ‚∑§ÃÊ „Ò—

©UŒÊ„U⁄UáÊ (Illustration)- 1
flSÃÈ “A” ∑§Ë ÁŸêŸÁ‹ÁπÃ ∑§Ë◊ÃÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ¬˝àÿ∑§ fl·¸ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ÿ„U ◊ÊŸÃ „ÈU∞ ’ŸÊßUÿ Á∑§—
(i) fl·¸ 2003 ∑§Ë ∑§Ë◊Ã¥, •ÊäÊÊ⁄U •flÁäÊ ∑§Ë ∑§Ë◊Ã¥ „Ò¥U;
(ii) fl·̧ 2008 ∑§Ë ∑§Ë◊Ã¥,•ÊäÊÊ⁄U •flÁäÊ ∑§Ë ∑§Ë◊Ã¥ „Ò¥U;
(iii) •ÊÒ‚Ã ∑§Ë◊Ã¥, •ÊäÊÊ⁄U •flÁäÊ ∑§Ë ∑§Ë◊Ã¥ „Ò¥U;

fl·¸ 2003 2004 2005 2006 2007 2008
∑§Ë◊Ã¥ (M§.) 50 70 90 130 180 200
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From the following prices of commodity ‘A’, compute Price
index numbers for each year, assuming:

i) Prices of 2003 as base period price;
ii) Prices of 2008 as base period price;
iii) Average price as base period price.

Year 2003 2004 2005 2006 2007 2008
Price (Rs.) 50 70 90 130 180 200

„U‹—-

◊ÍÀÿ ‚Íø∑§Ê¥∑§ ∑§Ê ‚ÍòÊ =
øÊ‹Í •flÁäÊ ∑§Ë ∑§Ë◊Ã
•ÊäÊÊ⁄U •flÁäÊ ∑§Ë ∑§Ë◊Ã

X 100

Year

2003

2004

2005

2006

2007

2008

Price

50 (P0)

70 (P1)

90 (P2)

130 (P3)

180 (P4)

200 (P5)

2003 as  Base

100

70/50 x 100=140

90/50 x 100=180

130/50 x 100=260

180/50 x 100=360

200/50 x 100=400

2008 as  Base

50/2000 x 100=25

70/200 x 100=35

90/200 x 100=45

130/200 x 100=65

180/200 x 100=90

100

Average Price as

Base

50/12 0 x 100=41.67

70/120 x 100=58.33

90/120 x 100=75

130/120 x 100=08.33

180/200 x 100=50

200/120 x 100=66.67

50+70+90+130+180+200
6

•ÊÒ‚Ã ◊ÍÀÿ  = = 120

‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ

ŸÊ≈U—-  •ÊäÊÊ⁄U fl·¸ ∑§Ê ‚Íø∑§Ê¥∑§ „U◊‡ÊÊ 100 Á‹ÿÊ ¡ÊÃÊ „ÒU–

(B) üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§  (Chain Base Index Numbers):
ßU‚ ÁflÁäÊ ∑§ •ãÃ¸ªÃ ¬˝Õ◊ fl·¸ ∑§ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ∑§Ê 100 ◊ÊŸÊ ¡ÊÃÊ „Ò– •Êª ∑§ ¬˝àÿ∑§ √Ê·¸ ∑§ Á‹∞ ©U‚∑§ ÃÈ⁄UãÃ ¬Ífl¸

flÊ‹ fl·¸ ∑§Ê •ÊäÊÊ⁄U fl·¸ ◊ÊŸ∑§⁄U ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª ∑§⁄UÃ „ÈU∞ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ∑§Ë◊Ã ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ∑§Ë ¡ÊÃË „Ò¥U—
Chain Base Index Number

Or =
       Link Relative (L.R.)

Current Year Price
Base Year Price

X 100

= Pn/
P(n-1) 

X 100
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ãÊÊ≈U— üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê „UË üÊÎ¥π‹Ê ◊ÍÀÿÊŸÈ¬ÊÃ (Link Relatives) ÷Ë ∑§„UÊ ¡ÊÃÊ „ÒU–

©UŒÊ„U⁄UáÊ (Illustration)- 2
ÁŸêŸÁ‹ÁπÃ •Ê¥∑§«U∏Ê¥ ‚ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ∑§ËÁ¡∞—

√Ê·̧ 2003 2004 2005 2006 2007 2008
∑§Ë◊Ã¥ (M§.) 50 80 100 120 150 200

From the following data construct chain base index numbers

Year 2003 2004 2005 2006 2007 2008
Price (Rs.) 50 80 100 120 150 200

Year

2003

2004

2005

2006

2007

2008

Price

50

80

100

120

150

200

Solution:
Construction of Chain Base index numbers

Chain Base Index

100

80/50 x 100=160

100/80 x 100=125

120/100 x 100=120

150/120 x 100=125

200/150 x 100=133.33

ŸÊ≈U— ŒË ªÿË üÊáÊË ◊¥ ¬˝Õ◊ fl·¸ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ 100 Á‹ÿÊ ¡ÊÃÊ „ÒU ÃÕÊ ¬˝àÿ∑§ fl·¸ ∑§ Á‹∞ •ÊäÊÊ⁄U fl·¸
ÃÈ⁄UãÃ ¬Ífl¸ flÊ‹ fl·¸ ∑§Ê Á‹ÿÊ ¡ÊÃÊ „ÒU–

üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§ (Chain Index Numbers)
üÊ¥Îπ‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ◊¥ ¬̋àÿ∑§ fl·̧ ∑§ Á‹∞ ©U‚∑§ ÃÈ⁄UãÃ ¬Ífļ flÊ‹ fl·̧ ∑§ ◊ÍÀÿÊ¥ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸÊ ¡ÊÃÊ „ÒU ßU‚Á‹∞ ÿ„U

‚Íø∑§Ê¥∑§ ÃÈ‹ŸÊÿÊÇÿ Ÿ„UË¥ „UÊÃ „Ò¥U– üÊ¥Îπ‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÃÈ‹ŸÊÿÊÇÿ ’ŸÊŸ ∑§ Á‹∞ ßUã„¥U ∞∑§ ÁŸÁ‡øÃ ÁSÕ⁄U •ÊäÊÊ⁄U ‚
üÊÎ¥πÁ‹Ã ∑§⁄UŸÊ „UÊªÊ– üÊ¥Îπ‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ◊¥ ’Œ‹Ÿ ¬⁄U ¡Ê ‚Íø∑§Ê¥∑§ ôÊÊÃ „UÊÃ „ÒU ©Uã„¥U
üÊ¥Îπ‹ÊU ‚Íø∑§Ê¥∑§ (Chain Index Numbers) ∑§„UÊ ¡ÊÃÊ „ÒU– ¬˝Õ◊ fl·¸ ∑§Ê üÊ¥Îπ‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ „UË üÊ¥Îπ‹Ê
‚Íø∑§Ê¥∑§ ◊ÊŸÊ ¡ÊÃÊ „UÒ–
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ßU‚∑§ ¬‡øÊÃ •Êª ∑§ fl·Ê̧¥ ∑§ Á‹∞ ÁŸêŸ ‚ÍòÊ mUÊ⁄UÊ üÊ¥Îπ‹Ê ‚Íø∑§Ê¥∑§ ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U—

øÊ‹Í fl·¸ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ X Á¬¿U‹ fl·¸ ∑§Ê üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§

100

ŸÊ≈U— üÊ¥Îπ‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ (Chain Base Index) ¬Á⁄UflÃ¸Ÿ‡ÊË‹ •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ „UÊÃ „Ò¥U ¡’Á∑§ “üÊ¥Îπ‹Ê
‚Íø∑§Ê¥∑ ” ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ „UÊÃ „Ò¥U–

©UŒÊ„U⁄UáÊ (Illustration)- 3
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚— (i) 2003 fl·¸ ∑§Ê •ÊäÊÊ⁄U •flÁäÊ ◊ÊŸ∑§⁄U ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ ’ŸÊßU∞ (ii) üÊÎ¥π‹Ê •ÊäÊÊ⁄U

‚Íø∑§Ê¥∑§ ’ŸÊßU∞ (iii) 2003 fl·¸ ‚ üÊÎ¥πÁ‹Ã ∑§⁄U üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§ ’ŸÊßU∞– ÿ„U ÷Ë Á‚hU ∑§ËÁ¡∞ Á∑§ ÁSÕ⁄U •ÊäÊÊ⁄U ◊ÍÀÿ
‚Íø∑§Ê¥∑§ ∞fl¥ üÊÎ¥ÅÊ‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ŒÊŸÊ¥ ∞∑§ „UË „UÒ¥–

 fl·¸ 2003 2004 2005 2006 2007 2008

 ∑§Ë◊Ã (M§.) 50 80 100 120 150 210

From the following data, construct: (i) price index numbers taking 2003 as base
period; (ii) chain base index numbers; (iii) chain index numbers chained with 2003.
Show that the fixed base price index numbers and the chain index numbers are the
same:

Year 2003 2004 2005 2006 2007 2008
Price (Rs.) 50 80 100 120 150 210

„U‹ Solution:
◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ

fl·¸
(i)

2003

2004

2005

2006

2007

2008

fl·¸ 2003 ‚ üÊÎ¥πÁ‹Ã
‚Íø∑§Ê¥∑§

(v)

100

160/100 x 100=160

125/100 x 160=200

120/100 x 200=240

125/100 x 240=300

140/100 x 300=420

◊ÍÀÿ
(ii)

50

80

100

120

150

210

2003 ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U

ÁSÕ⁄U •ÊäÊÊ⁄U ◊ÍÀÿ ‚Íø∑§Ê¥∑§

(iii)

100

80/50 x 100=160

100/50 x 100=200

120/50 x 100=240

150/50 x 100=300

210/50 x 100=420

üÊÎ¥π‹Ê •ÊäÊÊ⁄U

‚Íø∑§Ê¥∑§

(iv)

100

80/50 x 100=160

100/80 x 100=125

120/100 x 100=120

150/120 x 100=125

210/150 x 100=140

üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§ =
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øÊ‹Í fl·¸ ∑§Ê ◊ÍÀÿ
•ÊäÊÊ⁄U fl·¸ ∑§Ê ◊ÍÀÿ

X 100

üÊÎ¥π‹Ê U•ÊäÊÊ⁄U ◊ÍÀÿ ‚Íø∑§Ê¥∑§  =
øÊ‹Í fl·¸ ∑§Ê ◊ÍÀÿ
Á¬¿U‹ fl·¸ ∑§Ê ◊ÍÀÿ

X 100

ÁSÕ⁄U •ÊäÊÊ⁄U ◊ÍÀÿ ‚Íø∑§Ê¥∑§  =

üÊ¥Îπ‹Ê ‚Íø∑§Ê¥∑§
øÊ‹Í fl·¸ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ X Á¬¿U‹ fl·¸ ∑§Ê üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§

100

 SÃê÷ (iii) ÃÕÊ  (v) ∑§ •¥∑§ ‚◊ÊŸ „ÒU •Ã— ÿ„U Á‚hU „UÊÃÊ „ÒU Á∑§ ÁSÕ⁄U •ÊäÊÊ⁄U ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ∞fl¥ üÊÎ¥ÅÊ‹Ê
‚Íø∑§Ê¥∑§ ŒÊŸÊ¥ ∞∑§ „UË „UÒ¥–

◊ŒÊ¥ ∑§ ‚◊Í„U ∑§ Á‹∞ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ
(Construction of Index Number for a Group of Items)
ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ ø⁄UÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ÁŸÁ◊̧Ã ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ‚¥ÿÈÄÃ ‚Íø∑§Ê¥∑§ (Composite Index Numbers)

∑§„UÊ ¡ÊÃÊ „ÒU– ÿ„U ‚Íø∑§Ê¥∑§ •÷ÊÁ⁄UÃ •ÕflÊ ÷ÊÁ⁄UÃ „UÊ ‚∑§Ã „Ò–U

•÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑§ (Unweighted Index Numbers)
‚÷Ë ◊ŒÊ¥ ∑§Ê ‚◊ÊŸ ◊„Uàfl ∑§Ê ◊ÊŸ∑§⁄U ¡Ê ‚Íø∑§Ê¥∑§ ’ŸÊÿ ¡ÊÃ „Ò¥U ©Uã„¥U •÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑§ ∑§„UÊ ¡ÊÃÊ „ÒU– ∞‚ ‚Íø∑§Ê¥∑§

“ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§” ÿÊ “üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§” „UÊ ‚∑§Ã „ÒU–

◊ŒÊ¥ ∑§ ‚◊Í„U ∑§ Á‹∞ ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ (Fixed Base Index for a Group of Items)
◊ŒÊ¥ ∑§ ‚◊Í„U ∑§ Á‹∞ •÷ÊÁ⁄UÃ ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ÁŸêŸÊ¥Á∑§Ã ŒÊ ÁflÁäÊÿÊ¥ ◊¥ ‚ Á∑§‚Ë ÷Ë ∞∑§ ÁflÁäÊ ‚ ’ŸÊÿ ¡Ê ‚∑§Ã „Ò¥U—

(•) ‚⁄U‹ ‚◊Í„UŸ ÁflÁäÊ;
(’) ‚⁄U‹ ◊ÍÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ë •ÊÒ‚Ã ÁflÁäÊ–

(•)‚⁄U‹ ‚◊Í„UŸ ÁflÁäÊ (Simple Aggregative Method)
ßU‚ ÁflÁäÊ ∑§ •ãÃ¸ªÃ ‚÷Ë flSÃÈ•Ê¥ ∑§ øÊ‹Í fl·¸ ∑§Ë ∑§Ë◊ÃÊ¥ ∑§ ÿÊª (ΣP1) ◊¥ •ÊäÊÊ⁄U fl·¸ ∑§Ë ∑§Ë◊ÃÊ¥ ∑§ ÿÊª (ΣP0)

∑§Ê ÷Êª Œ∑§⁄U 100 ‚ ªÈáÊÊ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ÿ„U ¬˝ÁÃ‡ÊÃ ¬Á⁄UáÊÊ◊ „UË ‚Íø∑§Ê¥∑§ ∑§„U‹ÊÃÊ „ÒU– ßU‚ ‚ÍòÊ ∑§ M§¬ ◊¥ ÁŸêŸ ¬˝∑§Ê⁄U ‚
√ÿÄÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—

P
01

 = ΣP1/ΣP0  
x 100

¡„UÊ°, P01 = ‚◊ÿÊflÁäÊ (0) ∑§ ◊ÍÀÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ‚◊ÿÊflÁäÊ (1) ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§–

ΣP0 =  •ÊäÊÊ⁄U •flÁäÊ (0) ∑§ ◊ÍÀÿÊ¥ ∑§Ê ÿÊª–
ΣP1 =  øÊ‹Í •flÁäÊ (1) ∑§ ◊ÍÀÿÊ¥ ∑§Ê ÿÊª–

(’) ‚⁄U‹ •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ (Simple Average of Relative Method)
ßU‚ ÁflÁäÊ ∑§ •ãÃ¸ªÃ ¬˝àÿ∑§ ◊Œ ∑§ Á‹∞ •‹ª-•‹ª ‚Íø∑§Ê¥∑§ ôÊÊÃ Á∑§ÿ ¡ÊÃ „ÒU Á¡ã„¥U ◊ÍÀÿÊŸÈ¬ÊÃ ∑§„UÊ ¡ÊÃÊ „Ò– ßUŸ

◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ê 'R' ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ê ◊Êäÿ •ÕÊ¸Ã˜ •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ê „UË ©UŸ ◊ŒÊ¥ ∑§ ‚◊Í„U ∑§Ê
‚Íø∑§Ê¥∑§ ∑§„UÊ ¡ÊÃÊ „ÒU–

◊ÍÀÿÊŸÈ¬ÊÃ (R) =
‚ê’ÁãäÊÃ ◊Œ ∑§Ê øÊ‹Í fl·¸ ◊¥ ◊ÍÀÿ

‚ê’ÁãäÊÃ ◊Œ ∑§Ê •ÊäÊÊ⁄U fl·¸ ◊¥ ◊ÍÀÿ
X 100
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•ÕflÊ, R  = X 100
P1

P0

ÃÕÊ Price Index Numbers =  ΣR/
N

ÿ„UÊ° 'N' ∑§Ê ÃÊà¬ÿ¸ ‚ê’ÁäÊÃ flª¸ ◊¥ ◊ŒÊ¥ ∑§Ë ∑È§‹ ‚¥ÅÿÊ ‚ „Ò–

©UŒÊ„U⁄UáÊ (Illustration)- 4
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ 2007 ∑§Ê •ÊäÊÊ⁄U flcÊ¸ ◊ÊŸ∑§⁄U 2008 ∞fl¥ 2009 fl·ÊZ ∑§ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ (i) ‚⁄U‹

‚◊Í„UŸ ÁflÁäÊ, ÃÕÊ  (ii) •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ ‚ ∑§ËÁ¡∞—

flSÃÈ∞¥

ª„Í¥

ŒÍäÊ

•á«UÊ

‡ÊÄ∑§⁄U

¡ÍÃÊ

ßU∑§Êß̧

Á∑§. ª̋Ê◊

Á‹≈U⁄U

Œ¡¸Ÿ

Á∑§. ª̋Ê◊

¡Ê«U∏Ê

∑§Ë◊Ã¥ (M§¬ÿÊ¥ ◊¥)
2007

10.00

20.00

12.00

15.00

143.00

2008

13.50

22.00

15.00

21.00

214.50

2009

18.60

24.00

18.00

24.00

257.40

Construct index numbers of 2008 and 2009 from the following data taking 2007
as the base year by using (i) simple aggregative method; and (ii) Average of relative
method:

Commodity

Wheat

Milk

Egg

Sugar

Shoes

Unit

Kg.

Litre

Dozen

Kg.

Pair

Prices (in Rs.) in the year
2007

10.00

20.00

12.00

15.00

143.00

2008

13.50

22.00

15.00

21.00

214.50

2009

18.60

24.00

18.00

24.00

257.40

Ja
in

 V
ish

va
 B

ha
ra

ti 
In

st
itu

te
 (D

ee
m

ed
 U

ni
ve

rs
ity

), 
La

dn
un



B.Com.-I/V/ (245 )

„U‹ Solution:
◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ

◊ÍÀÿÊŸÈ¬ÊÃ

flSÃÈ∞¥

Wheat

Milk

Egg

Sugar

Shoes

ßU∑§Êß̧U

Kg.

Litre

Dozen

Kg.

Pair

2007 ◊¥
◊ÍÀÿ

10.00

20.00

12.00

15.00

143.00

2008 ◊¥
◊ÍÀÿ̧U

13.50

22.00

15.00

21.00

214.50

2009 ◊¥
◊ÍÀÿ

18.60

24.00

18.00

24.00

257.40

2008 2009

R1= P1/P0 x 100   R2= P2/P0 x 100

135

110

125

140

150

186

120

150

160

180

Total ΣΣΣΣΣP0 = 200.00 ΣΣΣΣΣP1= 286.00 ΣΣΣΣΣP2= 342.00 ΣΣΣΣΣR1= 660.00 ΣΣΣΣΣR
2
= 796.00

(Simple aggregative method):
(i) fl·¸ 2008 ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§  (P

01
) = ΣP1/ΣP0 

X 100

= 286/
200

 X 100

= 143

(ii) fl·¸ 2009 ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ (P
02

) = ΣP2/ΣP0 
X 100

= 342/
200

 X 100

= 171
•ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ
Simple average of Relatives Method:

(i) fl·¸ 2008 ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§  (P
01

) = ΣR1/Ν

= 660/
5

= 132

(ii) fl·¸ 2009 ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§  (P
02

) = ΣR2/Ν

= 796/
5

= 159.20
ŸÊ≈U—- •÷ÊÁ⁄UÃ ‚◊Í„UŸ ÁflÁäÊ ∞fl¥ •÷ÊÁ⁄UÃ ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ë •ÊÒ‚Ã ÁflÁäÊ ∑§ •ãÃª¸Ã ôÊÊÃ Á∑§ÿ ªÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§ ◊ÊŸ ◊¥

•ãÃ⁄U „UÊÃÊ „ÒU–

 ‚⁄U‹ ‚◊Í„UŸ ÁflÁäÊ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ
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◊ŒÊ¥ ∑§ ‚◊Í„U ∑§ Á‹∞ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§
(Chain Base Index For a Group of Items):

ßU‚ ÁflÁäÊ ∑§ •ãÃ¸ªÃ ¬˝àÿ∑§ ◊Œ ∑§ Á‹∞ •‹ª-•‹ª üÊÎ¥π‹ÊŸÈ¬ÊÃ (Link Relatives) ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U– øÊ‹Í
fl·¸ ∑§Ë ∑§Ë◊ÃÊ¥ ∑§Ê ÃÈ⁄UãÃ ¬Ífl¸ flÊ‹ fl·¸ ∑§Ë ∑§Ë◊ÃÊ¥ ‚ ¬˝ÁÃ‡ÊÃ •ŸÈ¬ÊÃ „UË üÊÎ¥π‹ÊŸÈ¬ÊÃ „UÊÃ „Ò¥U Á¡Ÿ∑§Ë ªáÊŸÊ ÁŸêŸ ¬˝∑§Ê⁄U ‚ ∑§Ë
¡ÊÃË „ÒU¥—

üÊÎ¥π‹ÊŸÈ¬ÊÃ (Link Relatives) =
øÊ‹Í fl·¸ ∑§Ë ∑§Ë◊Ã¥

ÃÈ⁄UãÃ ¬Ífl¸ flÊ‹ fl·¸ ∑§Ë ∑§Ë◊Ã¥
X 100

üÊÎ¥π‹ÊŸÈ¬ÊÃÊ¥ ∑§ •ÊÒ‚Ã ∑§Ê „UË üÊÎ¥ÅÊ‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ∑§„UÊ ¡ÊÃÊ „Ò– •ÕÊ¸Ã˜

Chain Base Price Index Numbers =  ΣLR/
N

◊ŒÊ¥ ∑§ ‚◊Í„U ∑§ Á‹∞ üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§
(Chain Index For a Group of Items):

üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§ ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ „UÊÃ „Ò¥ Á¡Ÿ∑§Ë ªáÊŸÊ ÁŸêŸ ‚ÍòÊ ‚ ∑§Ë ¡ÊÃË „Ò¥U—

üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§ (Chain Index) =
øÊ‹Í fl·¸ ∑§Ê •ÊÒ‚Ã üÊÎ¥π‹ÊŸÈ¬ÊÃ X ÃÈ⁄UãÃ ¬Ífl¸ flÊ‹ fl·¸ ∑§Ê üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§

100

©UŒÊ„U⁄UáÊ (Illustration)- 5
ÃËŸ flSÃÈ•Ê¥ ∑§Ë ÁŸêŸÊ¥Á∑§Ã ∑§Ë◊ÃÊ¥ ‚—

(i) üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄‘¥U ÃÕÊ ©Uã„¥U fl·¸ 2006 ‚ üÊÎ¥πÁ‹Ã ∑§⁄‘¥U–
(ii) fl·¸ 2006 ∑§Ê •ÊäÊÊ⁄U fl·¸ ◊ÊŸ∑§⁄U ŒÊŸÊ¥ ÁflÁäÊÿÊ¥— ‚⁄U‹ ‚◊Í„UŸ ÃÕÊ •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ ‚ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ

∑§ËÁ¡∞—

Prices (in Rs.)
Articles

A
B
C

2006
5

12
20

2007
8

15
26

2008
12
21
26

2009
21
21
39

From the following prices of three commodities:
i) construct the chain base index numbers and chain them to the year 2006.
ii) Construct index numbers taking 2006 as the base year by using both simple

aggregative method and average of relative method.

◊ÍÀÿ (M§¬ÿÊ¥ ◊¥)
flSÃÈ∞¥

A
B
C

2006
5

12
20

2007
8

15
26

2008
12
21
26

2009
21
21
39
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flSÃÈ∞¥

Articles

A

B

C

2006 2007 2008 2009

5

12

20

8

15

26

12

21

26

21

21

39

100

100

100

8/
5 
X 100=160

15/
12 

X 100=125

26/
20 

X 100=130

12/
8 
X 100=150

21/
15

X 100=140

26/
26

X 100=100

21/
12 

X 100=175

21/
21 

X 100=100

39/
26 

X 100=150

   Σ Σ Σ Σ Σ L.R. = 300 = 415 =390 = 425
Average of L.R. 100    138.3   130    141.7

Chain indices
chained with 2006

100

138.3/
100

 x 100

= 138.3

130 x 138.3/
100

= 179.8

141.7 x 179.8/
100

= 254.8

„U‹ (Solution):

üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∞fl¥ üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ

Price L.R. Price L.R.         Price L.R.         Price L.R.
P

0
P

1
P

2
P

3

ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ
(•ÊäÊÊ⁄U fl·¸ = 2006)

flSÃÈ∞¥
Articles

A

B

C

2006 2007 2008 2009

5

12

20

8

15

26

12

21

26

100

100

100

8/
5 
X 100=160

15/
12 

X 100=125

26/
20 

X 100=130

12/
5 
X 100=240

21/
12

X 100=175

26/
20

X 100=130

Price
PO

Price
Relatives

R
O

Price
P1

Price
Relatives (R1)

Price
P2

Price
Relatives (R2)

Price
P3

Price
Relatives (R3)

21

21

39

21/
5 
X 100=420

21/
12 

X 100=175

39/
20 

X 100=195

Total ΣΣΣΣΣP
O
 = 37 ΣΣΣΣΣP

0
=300 ΣΣΣΣΣP

1
=49 ΣΣΣΣΣR

1
 =415 ΣΣΣΣΣP

2
 =59 ΣΣΣΣΣR

2
 =545  Σ Σ Σ Σ ΣP

3
 =81 ΣΣΣΣΣR

3 
=790

L.R. ∑§Ê ÃÊà¬ÿ¸ üÊÎ¥π‹Ê ◊ÍÀÿÊŸÈ¬ÊÃ (Link Relatives) ‚ „ÒU Á¡ã„¥U üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ÷Ë ∑§„UÊ ¡ÊÃÊ „ÒU–

üÊÎ¥π‹ÊŸÈ¬ÊÃ (Link Relatives) =
øÊ‹Í fl·¸ ∑§Ë ∑§Ë◊Ã¥

ÃÈ⁄UãÃ ¬Ífl¸ flÊ‹ fl·¸ ∑§Ë ∑§Ë◊Ã¥
X 100

Average of L.R ∑§Ê ÃÊà¬ÿ¸ üÊÎ¥π‹Ê ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§ •ÊÒ‚Ã ‚ „ÒU •ÕÊ¸Ã ∑È§‹ üÊÎ¥π‹ÊŸÈ¬ÊÃÊ¥ ∑§Ê ÿÊª ◊¥ ◊ŒÊ¥ ∑§Ë ‚¥ÅÿÊ ∑§Ê
÷Êª Œ∑§⁄U •ÊÒ‚Ã üÊÎ¥π‹Ê ◊ÍÀÿÊŸÈ¬ÊÃ ôÊÊÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU–

üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§ (Chain Index) =
øÊ‹Í fl·¸ ∑§Ê •ÊÒ‚Ã üÊÎ¥π‹ÊŸÈ¬ÊÃ X ÃÈ⁄UãÃ ¬Ífl¸ flÊ‹ fl·¸ ∑§Ê üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§

100
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(Simple Aggregative Method) (Average of Relative Method)

(i)  fl·¸ 2006 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
Price Index Number= 100

(i)  fl·¸ 2006 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
Price Index Number= ΣRO/

N
= 300/

3
= 100

(ii)   fl·¸ 2007 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
P

O1
= ΣP1/ΣPO 

x 100

= 49/
37

 x100

= 132.43

(iii)  fl·¸ 2008 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
PO2 = ΣP2/ΣPO x 100

= 59/
37

 x100

= 159.46

(iv)  fl·¸ 2009 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
P

O3
= ΣP3/ΣPO 

x 100

= 81/
37

 x100

= 218.92

(ii)   fl·¸ 2007 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
R

O1
= ΣR1/Ν

= 415/
3

= 138.33

((iii)  fl·¸ 2008 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
RO2 = ΣR2/Ν

= 545/
3

= 181.67

(iv)  fl·¸ 2009 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§
R

O3
= ΣR3/Ν

= 790/
3

= 263.33

Year
2007
2008
2009

Rate Per Rupee
Wheat
2 Kg.
1 Kg.

600 gram.

Cotton
1 Kg.

800 gram.
300 gram.

Oil
1 Kg.

300 gram.
200 gram.

©UŒÊ„U⁄UáÊ (Illustration)- 6
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ •ÊÒ‚Ã ◊ÍÀÿÊ¥ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ∑§ËÁ¡∞ (ªáÊŸÊ ¬ÍáȨ̂ ‚¥ÅÿÊ

◊¥ ∑§⁄UŸË „ÒU–)
From the following data, construct the price index numbers taking average price as
base (calculations should be made in whole numbers)

„U‹ (Solution):
¬˝‡Ÿ ◊¥ flSÃÈ•Ê¥ ∑§Ë Œ⁄‘¥U ◊ÊòÊÊ ∑§ M§¬ ◊¥ ŒË „ÈUßU̧ „ÒU– •Ã— ¬˝‡Ÿ ∑§Ê „U‹ ∑§⁄UŸ ‚ ¬Ífl¸ flSÃÈ•Ê¥ ∑§Ë Œ⁄UÊ¥ ∑§Ê M§¬ÿ

¬˝ÁÃ ÁÄflã≈U‹ ◊¥ ’Œ‹Ê ªÿÊ „ÒU– fl·¸ 2007 ◊¥ ª„Í¥U ∑§Ë Œ⁄‘¥U 100/2=50M§. ¬˝ÁÃ ÁÄfl¥≈U‹, ∑§¬Ê‚ ∑§Ë Œ⁄‘¥U 100/
1=100 M§. ¬˝ÁÃ ÁÄfl¥≈U‹ „ÒU–  ßU‚Ë ¬˝∑§Ê⁄U ‚ •ãÿ fl·ÊZ ◊¥ flSÃÈ•Ê¥ ∑§Ë Œ⁄UÊ¥ ∑§Ê ôÊÊÃ Á∑§ÿÊ ªÿÊ „ÒU–

‚⁄U‹ ‚◊Í„UŸ ÁflÁäÊ •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ
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•ÊÒ‚Ã ◊ÍÀÿÊ¥ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ

flSÃÈ∞¥

ª„Í°U

∑§¬Ê‚
Ã‹

◊ÍÀÿ ¬˝ÁÃ ÁÄfl≈U‹ ◊ÍÀÿÊŸÈ¬ÊÃ (R)•ÊÒ‚Ã ◊ÍÀÿ
P 02007 2008 2009 2007 2008 2009

50

100

100

100

125

333

106

186

311

167

333

500

47

54

32

133
44

94

67

107

268
89

158

179

161

498
166

◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ê ÿÊª  Σ Σ Σ Σ Σ R
•ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÿÊ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

©UŒÊ„U⁄UáÊ (Illustration)- 7
fl·¸ 2005 ◊¥ ∞∑§ ‚Íø∑§Ê¥∑§ 100 ÕÊ– ßU‚◊¥ fl·¸ 2006 ◊¥ 4 ¬˝ÁÃ‡ÊÃ ∑§Ë flÎÁh „ÈUß¸U, fl·¸ 2007 ◊¥ 6

¬˝ÁÃ‡ÊÃ ∑§Ë ∑§◊Ë „ÈUß¸U fl·¸ 2008 ◊¥ 5 ¬˝ÁÃ‡ÊÃ ∑§Ë ∑§◊Ë „ÈUß¸U ÃÕÊ fl·¸ 2009 ◊¥ 4 ¬˝ÁÃ‡ÊÃ flÎÁh „ÈUß¸U– fl·¸ 2006
∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ ∑§ËÁ¡∞—-

fl·¸ flÎÁh (+)/∑§◊Ë (-) ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ŸÿÊ ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§
fl·¸ 2005 ∑§ •ÊäÊÊ⁄U ¬⁄U  fl·¸ 2006 ∑§ •ÊäÊÊ⁄U ¬⁄U

2005

2006

2007

2008

2009

100 (•ÊäÊÊ⁄)U
+4O/0

-6O/0

-5O/0

+4O/0

100

104

104x94/100= 97.26

97.76x95/100= 92.87

92.87x104/100= 96.58

100/104 X 100= 96.15

100
97.76/104 X 100= 94

92.87/104 X 100= 89.30
96.58/104 X 100= 92.87

„U‹ Solution: ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ

÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑§ (Weighted Index Numbers)
‚⁄U‹ ÿÊ •÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§⁄UÃ ‚◊ÿ ªáÊŸ ¬̋Á∑̋§ÿÊ ◊¥ ‚ÁêêÊÁ‹Ã ‚èÊË flSÃÈ•Ê¥ ∑§Ê ‚◊ÊŸ ◊„Uàfl ∑§Ë ◊ÊŸ ‹Ë

¡ÊÃË „Ò– flSÃÈÃ— ©U¬ÿÊª ◊¥ ‹ÊÿË ¡ÊŸ flÊ‹Ë flSÃÈ•Ê¥ ∑§Ê ©U¬÷ÊÄÃÊ•Ê¥ ∑§ Á‹∞ ◊„Uàfl ÃÈ‹ŸÊà◊∑§ M§¬ ‚ •‹ª-•‹ª „UÊÃÊ „ÒU–
flSÃÈ•Ê¥ ∑§ ‚Ê¬ˇÊ ◊„Uàfl ŒŸ ∑§ Á‹∞ ©Uã„¥U ◊„Uàfl ∑§ •ŸÈ‚Ê⁄U ÷Ê⁄U Œ∑§⁄U ÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ÷ÊÁ⁄UÃ
‚Íø∑§Ê¥∑§ ∑§ ÁŸ◊Ê¸áÊ ∑§ Á‹∞ ÁŸêŸÊ¥Á∑§Ã ŒÊ ÁflÁäÊÿÊ¥ ¬˝øŸ ◊¥ „Ò¥U—

(i) èÊÊÁ⁄UÃ •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ;
(ii) ÷ÊÁ⁄UÃ ‚◊Í„UŸ ÁflÁäÊ–

(i)èÊÊÁ⁄UÃ •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ (Weighted Average of Relative Method):
ßU‚ ÁflÁäÊ ∑§Ê ¬ÊÁ⁄UflÊÁ⁄U∑§ ’¡≈U ÁflÁäÊ ÷Ë ∑§„UÊ ¡ÊÃÊ „ÒU– ßU‚ ÁflÁäÊ ∑§ •ãÃª¸Ã ‚Íø∑§Ê¥∑§Ê¥ ∑§ ÁŸ◊Ê¸áÊ „UÃÈ ÁŸêŸÁ‹ÁπÃ

¬̋Á∑̋§ÿÊ •¬ŸÊÿË ¡ÊÃË „Ò¥U—
(•) ¬˝àÿ∑§ ◊Œ ∑§ Á‹∞ ◊ÍÀÿÊŸÈ¬ÊÃ ôÊÊÃ ∑§⁄‘¥U ÃÕÊ ßUã„¥U “R” ‚ ¬˝ŒÁ‡Ê¸Ã ∑§⁄‘¥U–
(’) ¡Ê ÷Ê⁄U ŒŸÊ „ÒU, ßU‚∑§Ë ªáÊŸÊ ∑§ËÁ¡∞– ÷Ê⁄U ∑§Ê “W” ‚ ß¥UÁªÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ‚Ê◊Êãÿ M§¬ ‚ •ÊäÊÊ⁄U fl·̧ ∑§ “∑È§‹

◊ÍÀÿ ÷Ê⁄U” (P0Q0) ¬˝ÿÈÄÃ Á∑§ÿ ¡ÊÃ „Ò¥U ¬⁄UãÃÈ ∑È§¿U ÁflÁ‡ÊCU ◊ÍÀÿÊ¥ ∑§Ê ÷Ë ÷Ê⁄U ∑§ M§¬ ◊¥ ¬˝ÿÈÄÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU–
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(‚) ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ (R) ∑§Ê ÷Ê⁄U (W) ‚ ªÈáÊÊ ∑§⁄∑§ ©UŸ∑§ ªÈáÊŸ»§‹ ∑§Ê “URW” ‚ ß¥UÁªÃ Á∑§ÿÊ ¡Ê∞–
(Œ) ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª ◊¥ Á‹ÿÊ ¡Ê∞—

◊ÍÀÿ ‚Íø∑§Ê¥∑§ (Price Index Number) = ΣRw/Σw

©UŒÊ„U⁄UáÊ (Illustration)- 8
ÁŸêŸÊ¥Á∑§Ã ‚¥◊∑§Ê¥ ‚, 2008 fl·¸ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U 2009 fl·¸ ∑  Á‹∞ ÷ÊÁ⁄UÃ •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ ‚ ◊ÍÀÿ

‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§ËÁ¡∞—

¬˝ÁÃ ßU∑§Êß¸U
¬˝ÁÃ ÁÄfl¥≈U‹

¬˝ÁÃ Á∑§ª˝Ê
¬˝ÁÃ ◊Ë≈U⁄U

flSÃÈ∞¥U
A

B

C

2008
∑§Ë◊Ã (M§.)

3.00

2.00

1.00

2008
◊ÊòÊÊ

10 ÁÄfl¥≈U‹

20 Á∑§.ª˝Ê.

5 ◊Ë≈U⁄U

2009
∑§Ë◊Ã (M§.)

4.00

2.50

1.50

From the following data, construct price index numbers for 2009 taking 2008
as base by weighted average of price relative method.

Per Unit
Per Quintal

Per Kg.

Per Metre

Commodities

A

B

C

2008
Price (Rs.)

3.00

2.00

1.00

2008
Quantity

10 Quintal

20 Kg.

5 Metre

2009
Price (Rs.)

4.00

2.50

1.50

„U‹ Solution:
÷ÊÁ⁄UÃ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ

flSÃÈ∞¥U
A

B

C

•ÊäÊÊ⁄U fl·¸ ∑§Ê
◊ÍÀÿ (P

O
)

3.00

2.00

1.00

◊ÊòÊÊ
Q0

10

20

5

øÊ‹Í fl·¸ ∑§Ê ◊ÍÀÿ
(P

1
)

4.00

2.50

1.50

◊ÍÀÿÊŸÈ¬ÊÃ
(R)

133.333

125

150

∑È§‹ ∑§Ë◊Ã
(P

O
 X Q

O
)   (W)

30

40

5
ΣΣΣΣΣW = 75

÷ÊÁ⁄UÃ ◊ÍÀÿÊŸÈ¬ÊÃ
(RW)

4,000

5,000

750
ΣΣΣΣΣRW = 9,750ÿÊª

P
01

 = ΣRW/ΣW  
= 9750/

75 
= 130 ©UûÊ⁄U

©UŒÊ„U⁄UáÊ (Illustration)- 9
ÁŸêŸÊ¥Á∑§Ã ‚¥◊∑§Ê¥ ‚, 2008 fl·¸ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U 2009 fl·¸ ∑  Á‹∞ ¬ÊÁ⁄UflÊÁ⁄U∑§ ’¡≈U ÁflÁäÊ ‚ ¡ËflŸ ÁŸflÊ¸„U

‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞—
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Articles

A

B

C

D

E

Unit

Per Quintal

Per Quintal

Per Quintal

Per Metre

Per Kg.

Price in 2008

16.00

12.00

8.00

2.00

6.00

Quantity in 2008
10 Quintals

2 Quintals

50 Kgs.

60 Metres

30 Kgs.

Price in 2009

18.00

13.50

9.00

2.50

8.00

Qty.

Q
0

10

2

0.50

60

30

Weighted
Relatives (RW)

18,000

2,700

450

15,000

24,000

Articles

A

B

C

D

E

Unit

Per Quintal

Per Quintal

Per Quintal

Per Metre

Per Kg.

Price Relatives
P1/

P0
 X 100

112.50

112.50

112.50

125.00

133.33

Value
(PO X QO) (W)

160

24

4

120

180

Price in Rs.
2009 (P

1
)

18..0

13.50

9.00

2.50

8.00

2008 (P
O
)

16..0

12.00

8.00

2.00

6.00

Total ΣΣΣΣΣW = 488              ΣΣΣΣΣRW = 60,150

Calculate cost of living index numbers for 2009 from the following data by
family budget method taking 2008 as base.

„U‹ (Solution):
¡ËflŸ ÁŸflÊ¸„U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ

ŸÊ≈U—- Á∑§‚Ë flSÃÈ ∑§Ë ©U¬÷Êª ◊¥ ‹Ë ªÿË ◊ÊòÊÊ ∑§Ë ßU∑§Êß¸U ÃÕÊ ©U‚ fl·¸ ∑§Ë ∑§Ë◊Ã ∑§Ë ßU∑§Êß¸U ŒÊŸÊ¥ ∞∑§ „UË M§¬ ◊¥ „UÊŸË
øÊÁ„U∞– ÿÁŒ Á÷ÛÊ ßU∑§ÊßÿÊ¥ ◊¥ „UÊ ÃÊ ŒÊŸÊ¥ ∑§Ê ∞∑§ „UË ßU∑§ÊßU̧ ◊¥ ’Œ‹ŸÊ øÊÁ„U∞– ¡Ò‚- flSÃÈ C ∑§Ë ◊ÊòÊÊ Á∑§‹Êª˝Ê◊ ◊¥ ŒË „ÈUßU̧ „ÒU
•ÊÒ⁄U ∑§Ë◊Ã¥ ¬˝ÁÃ ÁÄfl≈¥UU‹ ◊¥ ŒË „ÈUß¸U „Ò¥U– ßU‚Á‹∞ C ∑§Ë ◊ÊòÊÊ ∑§Ê ÁÄfl≈¥U‹ ◊¥ ’Œ‹Ê ªÿÊ „ÒU–

©UŒÊ„U⁄UáÊ (Illustration)- 10
ÁŸêŸÊ¥Á∑§Ã ‚¥◊∑§Ê¥ ‚ ¡ËflŸ ÁŸflÊ¸„U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ∑§ËÁ¡∞– ÷Ê⁄U ßU‚ ¬˝∑§Ê⁄U ‚ „Ò— ÷Ê¡Ÿ 55, flSòÊ 15, Á∑§⁄UÊÿÊ

20, ßZUäÊŸ ∞fl¥ ⁄UÊ‡ÊŸË 15 ÃÕÊ ÁflÁfläÊ 5.
Contruct a cost of living Index number from the following indices, the weights

being food 55, clothing 15, rent 20, fuel and lighting 15 and miscellaneous 5.

Year Food Rent Clothing Fuel & Lighting Misc.

2008 105 104 98 100 110
2009 110 112 102 101 115

There is a wage increase of 5% from 2008 to 2009. Is it adequate?
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ÿÁŒ fl·¸ 2008 ‚ 2009 ◊¥ ◊¡ŒÍ⁄UË ◊¥ 5 ¬˝ÁÃ‡ÊÃ ∑§Ë flÎÁhU „ÈUß¸U „UÊ ÃÊ ÄÿÊ ÿ„U flÎÁhU ¬ÿÊ¸# ◊ÊŸË ¡Êfl¥?

„U‹ Solution:
ŸÊ≈U—¬˝‡Ÿ ◊¥ ¬˝àÿ∑§ ◊Œ ∑§Ê ‚Íø∑§Ê¥∑§ ÁŒÿÊ „ÈU•Ê „ÒU Á¡‚ ◊ÍÀÿÊŸÈ¬ÊÃ (Price Relative) ∑§„UÊ ¡ÊÃÊ „Ò •ÊÒ⁄U R ‚

ß¥UÁªÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU–

¡ËflŸ ÁŸflÊ¸„U ‚Íø∑§Ê¥∑§ ∑§Ë ªáÊŸÊ

◊Œ
÷Ê¡Ÿ
Á∑§⁄UÊÿÊ
flSòÊ
ßZUäÊŸ ∞fl¥ ⁄UÊ‡ÊŸË
ÁflÁfläÊ

ÿÊª

÷Ê⁄U
55
20
15
15
5

ΣΣΣΣΣW=110

(R1)
105
104
98

100
110

(R1W)
5,775
2,080
1,470
1,500
550

ΣΣΣΣΣR
1
W= 11,375

(R2)
110
112
102
101
115

(R2W)
6,050
2,240
1,530
1,515
575

ΣΣΣΣΣR
2
W = 11,910

2008 2009

fl·¸ 2008 ∑§ Á‹∞ ¬ÊÁ⁄UflÊÁ⁄U∑§ ’¡≈U ÁflÁäÊ ‚ ‚Íø∑§Ê¥∑§

= ΣΣΣΣΣR1W/ΣΣΣΣΣW 
= 11,375/

110

= 103.4

fl·¸ 2009 ∑§ Á‹∞ ‚Íø∑§Ê¥∑§

= ΣΣΣΣΣR2W/ΣΣΣΣΣW 
= 11,910/

110

= 108.3

fl·¸ 2008 ∑§Ë ÃÈ‹ŸÊ ◊¥ fl·¸ 2009 ◊¥ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ◊¥  (108.3-103.4)=4.90 ∑§Ë flÎÁh „ÈUß¸U „ÒU–
◊ÍÀÿ flÎÁh ¬˝ÁÃ‡ÊÃ =(4.90/

103.4 
X 100) = 4.74 % „ÈUßU̧– øÍ¥Á∑§ ◊ÍÀÿÊ¥ ◊¥ 4.74 ¬˝ÁÃ‡ÊÃ ∑§Ë flÎÁh „ÈUßU̧ „ÒU ¡’Á∑§ ◊¡ŒÍ⁄UË ◊¥

5 ¬̋ÁÃ‡ÊÃ ∑§Ë flÎÁh ∑§Ë ªÿË „ÒU– •Ã— ◊¡ŒÍ⁄UË ◊¥ flÎÁh ¬ÿȨ̂# ∑§Ë ªÿË „ÒU–

÷ÊÁ⁄UÃ ‚◊Í„UŸ ÁflÁäÊ
(Weighted aggregative method)

ßU‚ ÁflÁäÊ ∑§Ê ‚Ê◊ÍÁ„U∑§ √ÿÿ ÁflÁäÊ ÷Ë ∑§„UÊ ¡ÊÃÊ „ÒU– ßU‚ ÁflÁäÊ ∑§ •ãÃ¸ªÃ øÊ‹Í fl·¸ ∑§ ∑È§‹ √ÿÿÊ¥ ∑§Ê •ÊäÊÊ⁄U fl·¸ ∑§
∑È§‹ √ÿÿÊ¥ ∑§ ¬˝ÁÃ‡ÊÃ M§¬ ◊¥ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ‚Ê◊ÊãÿÃ— ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ
¡ÊÃÊ „ÒU—

∑§Ë◊Ã ‚Íø∑§Ê¥∑§§ (P
O1

) =  ΣΣΣΣΣP1qo/ΣΣΣΣΣPOqo  X 100

ŸÊ≈U— ÿ„UÊ¥ •ÊäÊÊ⁄U fl·¸ ∑§Ë ◊ÊòÊÊ ∑§Ê ÷Ê⁄U Œ∑§⁄U ÷ÊÁ⁄UÃ ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ ôÊÊÃ Á∑§ÿÊ ªÿÊ „ÒU–

©UŒÊ„U⁄UáÊ (Illustration)- 11
ÁŸêŸÊ¥Á∑§Ã ‚¥◊∑§Ê¥ ‚ ÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ôÊÊÃ ∑§ËÁ¡∞ —
(i)   ‚Ê◊ÍÁ„U∑§ √ÿÿ ÁflÁäÊ mUÊ⁄UÊ; ÃÕÊ
(ii)   •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ mUÊ⁄UÊ–
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Article

A

B

C

D

Price in current year

P1

25

60

70

45

Qty. in base year

Q0

2.50

6.00

8.40

6.67

Articles

A

B

C

D

PO

20

40

50

30

P1

25

60

70

45

QO

2.5

6.00

8.40

6.67

P1QO

62.5

360.0

588.00

300.0

R = P1/P0 X 100

25/20 X 100= 125

60/40 X 100= 150

70/50 X 100= 140

45/30 X 100= 150

POQO  (W)

50

240

420

200

RW

6,250

36,000

58,800

30,000

Total      Σ     Σ     Σ     Σ     ΣP1QO = 1310.5 ΣΣΣΣΣW = 910  ΣΣΣΣΣRW = 131,050

(i) ‚Ê◊ÍÁ„U∑§ √ÿÿ ÁflÁäÊ

P
O1  

= ΣΣΣΣΣP1Qo/ΣΣΣΣΣPoQo 
 X 100

= 1310.5/
910  

X 100

= 144 Answer

(ii) •ÊÒ‚Ã ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ

PO1  = ΣΣΣΣΣRW/ΣΣΣΣΣW 
 X 100

= 131050/910  X 100

= 144 Answer

From the data given below, calculate weighted index numbers by the
(i) Aggregative expenditure method, and (ii) Average of price relative method:

Price in base year

P
0

20

40

50

30

„U‹ Solution:
÷ÊÁ⁄UÃ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ

•ãÿ ÷ÊÁ⁄UÃ ÁflÁäÊÿÊ¥ (Other Weighted Methods):
‚Ê¥ÁÅÿ∑§Ëÿ ∑§ ÁflÁ÷ããÊ ÁflmUÊŸÊ¥ Ÿ •‹ª-•‹ª ÷Ê⁄UÊ¥ ∑§Ê ¬˝ÿÊª ∑§⁄UÃ „ÈU∞ ‚Íø∑§Ê¥∑§ ÁŸ◊Ê¸áÊ ∑§ ∑§ß¸ ‚ÍòÊÊ¥ ∑§Ê ¬˝ÁÃ¬ÊŒŸ

Á∑§ÿÊ „Ò– ‚flÊ¸ÁäÊ∑§ ¬˝ø‹Ÿ flÊ‹ ◊„Uàfl¬ÍáÊ¸ ‚ÍòÊÊ¥ ∑§Ê fláÊ¸Ÿ ÿ„UÊ¥ Á∑§ÿÊ ªÿÊ „ÒU—

(i) ‹S¬ÿ⁄U ∑§Ê ‚Íø∑§Ê¥∑§ (Laspeyre’s Index Numbers):
‹S¬ÿ⁄U ∑§ ‚ÍòÊ ∑§ •ŸÈ‚Ê⁄U •ÊäÊÊ⁄U fl·¸ ∑§ ø⁄UÊ¥ ∑§Ê ÷Ê⁄U ∑  M§¬ ◊¥ ¬˝ÿÈÄÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ ∑§ Á‹∞ •ÊäÊÊ⁄U

fl·¸ ∑§Ë ◊ÊòÊÊ ∑§Ê ÷Ê⁄U ÁŒÿÊ ¡ÊÃÊ „ÒU ¡’Á∑§ ◊ÊòÊÊ ‚Íø∑§Ê¥∑§ ∑§ ÁŸ◊Ê¸áÊ ∑§ Á‹∞ •ÊäÊÊ⁄U fl·¸ ∑§Ë ∑§Ë◊ÃÊ¥ ∑§Ê ÷Ê⁄U ÁŒÿÊ ¡ÊÃÊ „ÒU–
ßU‚∑§ Á‹∞ •ª˝Á‹ÁπÃ ‚ÍòÊÊ¥ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ¡ÊÃÊ „Ò¥U—
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÷ÊÁ⁄UÃ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ÷ÊÁ⁄UÃ ◊ÊòÊÊ ‚Íø∑§Ê¥∑§

PO1 =
ΣP1Qo

 / ΣPoQo  X 100

P1O = ΣP0Q1
 / ΣP1Q1  X 100

P23=
ΣP3Q2

 / ΣP2Q2  X 100

QO1 =
ΣPoQ1

 / ΣPoQo  X 100

Q1O = ΣP1Qo
 / ΣP1Q1  X 100

Q23=
ΣP2Q3

 / ΣP2Q2  X 100

÷ÊÁ⁄UÃ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ÷ÊÁ⁄UÃ ◊ÊòÊÊ ‚Íø∑§Ê¥∑§

PO1 =
ΣP1Q1

 / ΣPoQ1  X 100

P1O = ΣP0Q0
 / ΣP1Q0  X 100

P23=
ΣP3Q3

 / ΣP2Q3  X 100

QO1 =
ΣP1Q1

 / ΣP1Qo  X 100

Q1O = ΣPoQo
 / ΣPoQ1  X 100

Q23=
ΣP3Q3

 / ΣP3Q2  X 100

P
O1

 =  √√√√√L X P or P
O1

 = √√√√√ΣP1Qo
 / ΣPoQo X ΣP1Q1

 / ΣPoQ1     X 100

P
1O

 = √√√√√ΣPoQ1
 / ΣP1Q1 X ΣPoQo

 / ΣP1Qo     X 100

P
23

 = √√√√√ΣP3Q2
 / ΣP2Q2 X ΣP3Q3

 / ΣP2Q3     X 100

Q
O1

 = √√√√√ΣP0Q1
 / ΣPoQo X ΣP1Q1

 / ΣP1Qo     X 100

Q
10

 = √√√√√ΣP1Qo
 / ΣP1Q1 X ΣPoQo

 / ΣPoQ1     X 100

Q23 = √√√√√ΣP2Q3
 / ΣP2Q2 X ΣP3Q3

 / ΣP3Q2     X 100

(ii) ¬Ê‡ø ∑§Ê ‚Íø∑§Ê¥∑§ (Paasche’s Index Numbers:)
¬Ê‡ø ∑§Ê ‚Íø∑§Ê¥∑§ øÊ‹Í fl·¸ ∑§ ÷Ê⁄UÊ¥ ∑§Ê ¬˝ÿÈQ§ ∑§⁄U∑§ ’ŸÊÿ ¡ÊÃ „ÒU– ¬Ê‡ø ∑§ ‚Íø∑§Ê¥∑§ „UÃÈ ÁŸêŸ ‚ÍòÊÊ¥

∑§Ê  ¬˝ÿÈQ§ Á∑§ÿÊ ¡ÊÃÊ „ÒU—

(iii) Á»§‡Ê⁄U ∑§Ê ‚Íø∑§Ê¥∑§ (Fisher’s Index Numbers) :
Á»§‡Ê⁄U ∑§Ê ‚Íø∑§Ê¥∑§ •ÊäÊÊ⁄U fl·¸ ÃÕÊ øÊ‹Í fl·¸ ŒÊŸÊ¥ ∑§ ÷Ê⁄UÊ¥ ¬⁄U •ÊäÊÊÁ⁄UÃ „ÒU– ÿ„U ‚Íø∑§Ê¥∑§ ¬Ê‡ø ÃÕÊ

‹S¬ÿ⁄U ŒÊŸÊ¥ ∑§ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ªÈáÊÊûÊ⁄U ◊Êäÿ „UÊÃÊ „ÒU–

Á»§‡Ê⁄UU ∑§ ‚Íø∑§Ê¥∑§ ∑§Ê ÁŸêŸ ∑§Ê⁄UáÊÊ¥ ‚ •ÊŒ‡Ê¸ ‚Íø∑§Ê¥∑§ ◊ÊŸÊ ¡ÊÃÊ „ÒU—
(i) ÿ„U ¬Á⁄UflÃ̧Ÿ‡ÊË‹ èÊÊ⁄UÊ¥ ¬⁄U •ÊäÊÊÁ⁄UÃ „ÒU ÃÕÊ øÊ‹Í fl·̧ ∞fl¥ •ÊäÊÊ⁄U fl·̧, ŒÊŸÊ¥ •flÁäÊÿÊ¥ ∑§ ø⁄UÊ¥ ∑§ ÷Ê⁄U ¬⁄U •ÊäÊÊÁ⁄UÃ „UÊÃÊ „ÒU–
(ii) ÿ„ ‚Íø∑§Ê¥∑§ ªÈáÊÊûÊ⁄U ◊Êäÿ ¬⁄U •ÊäÊÊÁ⁄UÃ „ÒU ¡Ê ‚Ê¬̌ Ê ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Á‹∞ ‚flÊ̧ûÊ◊ •ÊÒ‚Ã ◊ÊŸÊ ¡ÊÃÊ „ÒU–
(iii) ÿ„ ‚ÍòÊ ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ, Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ∞fl¥ ßU∑§ÊßU̧ ¬⁄UËˇÊáÊ ∑§Ê ‚ãÃÈCU ∑§⁄UÃÊ „ÒU–
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©UŒÊ„U⁄UáÊ (Illustration)- 12
ÁŸêŸÊ¥Á∑§Ã ‚¥◊∑§Ê¥ ‚ ‹S¬ÿ⁄U, ¬Ê‡ø ∞fl¥ Á»§‡Ê⁄U ∑§Ë ÁflÁäÊÿÊ¥ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∞fl¥ ◊ÊòÊÊ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê

ÁŸ◊Ȩ̂áÊ ∑§ËÁ¡∞—

Construct Price and quantity indices by Laspeyre’s method, Paasche’s
method and Fisher’s method from the following data:

Base Year     Current Year
Price

5

10

3

6

Quantity

25

5

40

30

Price

6

15

2

8

Quantity

30

4

50

35

Commodities

A

B

C

D

(iv)  «UÊ⁄UÁ’‡Ê ÃÕÊ ’Ê™§‹ ÁflÁäÊ  (Dorbish and bowley’s method):

«UÊ⁄UÁ’‡Ê ÃÕÊ ’Ê™§‹ ∑§Ë ÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§Ë ÁflÁäÊ ∑§ •ŸÈ‚Ê⁄U ‹S¬ÿ⁄U ÃÕÊ ¬Ê‡ø ∑§ ‚Íø∑§Ê¥∑§Ê¥

∑§Ê ‚◊ÊãÊÊãÃ⁄U ◊Êäÿ Á‹ÿÊ ¡ÊÃÊ „ÒU–

‚ÍòÊÊŸÈ‚Ê⁄U— PO1 =

•ÕflÊ PO1 =
(ΣP1Qo

 
/ ΣPoQo 

+ ΣP1Q1
 
/ ΣPoQ1

)   X 100

2

Lasperyre's Index No.(L) + Paashe`s Index No. (P)
2

(iv)  ◊Ê‡Ê¸‹-∞¡flÕ¸ ÁflÁäÊ  (Marshall-Edgeworth Method):
ßU‚ ÁflÁäÊ ◊¥ ÷Ë øÊ‹Í ∞fl¥ •ÊäÊÊ⁄U fl·̧ ŒÊŸÊ¥ ∑§Ë ◊ÊòÊÊ ∑§ ÿÊª ∑§Ê ÷Ê⁄U ∑§ M§¬ ◊¥ ¬̋ÿÈÄÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU– flSÃÈÃ—

‹S¬ÿ⁄U ÃÕÊ ¬Ê‡ø ∑§ ‚ÍòÊÊ¥ ∑§ •¥‡Ê ÃÕÊ „U⁄U ∑§ ÿÊª ∑§Ê •ŸÈ¬ÊÃ ôÊÊÃ ∑§⁄∑§ ◊Ê‡Ê¸‹-∞¡flÕ¸ ∑§ ‚Íø∑§Ê¥∑§ ∑§Ë

ªáÊŸÊ ‚⁄U‹ÃÊ ‚ ∑§Ë ¡Ê ‚∑§ÃË „ÒU–

‚ÍòÊÊŸÈ‚Ê⁄U— PO1 = ( ) X 100 Or P01 =
Σp1qo + Σp1q1

Σpoqo + Σpoq1

Σ(qo + q1)p1

Σ(qo + q1)po
X 100
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◊ÍÀÿ ‚Íø∑§Ê¥∑§ —

‹S¬ÿ⁄U ∑§Ë ÁflÁäÊ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

= ΣΣΣΣΣP1q0/ΣΣΣΣΣP0q0 
X 100

 = 545545545545545/
475 

X 100

 = 114.74 Answer

 ¬Ê‡ø ∑§Ë ÁflÁäÊ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

= ΣΣΣΣΣP1q1/ΣΣΣΣΣP0q1 
X 100

= 620620620620620/550 X 100

= 112.73 Answer

◊ÊòÊÊ ‚Íø∑§Ê¥∑§ —

‹S¬ÿ⁄U ∑§Ë ÁflÁäÊ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

= ΣΣΣΣΣq1p0/ΣΣΣΣΣq0p0 
X 100

= 550550550550550/475 X 100

= 115.78 Answer
 ¬Ê‡ø ∑§Ë ÁflÁäÊ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

= ΣΣΣΣΣq1p1/ΣΣΣΣΣq0p1 X 100

= 620620620620620/545 X 100

= 113.76 Answer

100 √√√√√ΣP1Qo
 / ΣPoQo x ΣP1Q1

 / ΣPoQ1

= 100
 √√√√√

545
 
/ 475 

x 620
 
/ 550

= 100 √√√√√1.1474 x 1.1273

= 100 x 1.1373

= 113.73 ©UûÊ⁄U

= 100
 √√√√√

550
 
/ 475 

x 620
 
/ 445

= 100 √√√√√1.1579 x 1.1376

= 100 x 1.1477

= 114.77 ©UûÊ⁄U

Á»§‡Ê⁄U ∑§Ë ÁflÁäÊ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

    =

Com-

modities

A
B
C

D

„U‹ Solution:
‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ

Base Year    Current Year

Price (Po)

5

10

3

6

Qty. (qo)

25

5

40

30

Price (P1)

6

15

2

8

Qty. (q1)

30

4

50

35

Poqo

125

50

120

180
475

Σ Σ Σ Σ Σ Poqo

P1qo

150

75

80

240
545

Σ Σ Σ Σ Σ P1qo

P1q1

180

60

100

280

620

Σ Σ Σ Σ Σ P1q1

Poq1

150

40

150

210
550

Σ Σ Σ Σ Σ Poq1

100 √√√√√ΣP0Q1
 / ΣPoQo x ΣP1Q1

 /ΣP1Q1

Illustration 13.
ÁŸêŸÁ‹ÁπÃ ‚◊¥∑§Ê¥ ‚ ôÊÊÃ ∑§ËÁ¡∞—-

From the data given below calculate:
(i) Lespeyre`s Price Index Number-  ‹S¬ÿ⁄U ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§
(ii) Paasche`s Price Index Number-  ¬Ê‡ø ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§
(iii) Dorbish`s - Bowley`s Price Index Number- «UÊÁ’‡Ê ∞fl¥ ’Ê™§‹U ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§
(iv) Marshall Edgeworth`s Price Index Number- ◊Ê‡Ê¸‹ ∞¡flÕU̧ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§
(v) Fisher`s Ideal Price Index Number- Á»§‡Ê⁄U ∑§Ê •ÊŒ‡Ê¸ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

Á»§‡Ê⁄U ∑§Ë ÁflÁäÊ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§

  =
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2008  2009
◊ÍÀÿ

5

10

25

15

◊ÊòÊÊ
20

40

10

60

◊ÍÀÿ
10

12

30

10

◊ÊòÊÊ
20

30

20

40

flSÃÈ∞¥
A

B

C

D

„U‹ Solution:
◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ

P1

Rs.

10

12

30

10

qO

Kg.

20

40

10

60

P1QO

200

480

300

600

P0Q1

100

300

500

600

P1Q1

200

360

600

400

P0Q0

100

400

250

900

PO

Rs.

5

10

25

15

q1

Kg.

20

30

20

40

Commodity

A

B

C

D

2008 2009

Total      Σ     Σ     Σ     Σ     Σp
1
q

O
=1580 ΣΣΣΣΣp

O
q

O
=1650  Σ Σ Σ Σ Σp

1
q

1
=1560 ΣΣΣΣΣp

O
q

1
=1500

1. ‹S¬ÿ⁄U ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ P01= Σ Σ Σ Σ Σp1q
0/ΣΣΣΣΣp

0
q

0
 
X 100 = 15801580158015801580/

1650 
X 100 = 95.75

2. ¬Ê‡ø ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ P01= Σ Σ Σ Σ Σp1q
1/ΣΣΣΣΣp

0
q

1
 
X 100 = 15601560156015601560/

1500 
X 100 = 104

3. «UÊ⁄UÁ’‡Ê ∞fl¥ ’Ê™§‹ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ P01 = L+P     /
2

•ÕflÊ
(ΣΣΣΣΣp1q0/ΣΣΣΣΣp0q0 + ΣΣΣΣΣp1q1/ΣΣΣΣΣp0q1)

2
 X 100 =

(1580/1650 + 1560/1500)

2
 X 100 = 99.875

4. ◊Ê‡Ê¸‹, ∞¡flÕ¸ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§

P
01 

=  ( Σp1q0 + Σp1q1

Σp0q0 + Σp0q1 ) X 100 = (1580 + 1560

1650 + 1500 ) X 100 =  99.68

5. Á»§‡Ê⁄U ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§

P
01 

=  √√√√√L X P Or P01 =  √√√√√Σp1q0/Σp0q0 
x Σp1q1/Σp0q1  

 X 100

= √ √ √ √ √1580/1650 
x 1560/1500  

 X 100      =  √√√√√0.9575
 
x 1.04  

 
 X 100 = 99.75

P
01 

=
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‚ÍòÊÊ¥ ∑§Ë ¬ÿÊ¸#ÃÊ ∑§Ê ¬⁄UËˇÊáÊ (Tests for Adequacy of Formulae)
•âÊflÊ

 ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ (Reversibility Tests)

‚Íø∑§Ê¥∑§Ê¥ ∑§ ÁŸ◊Ê¸áÊ ◊¥ ¬˝ÿÈÄÃ „UÊŸ flÊ‹ ÁflÁ÷ããÊ ‚ÍòÊÊ¥ ◊¥ ‚ ∑§ÊÒŸ‚Ê ‚ÍòÊ ÃÈ‹ŸÊà◊∑§ M§¬ ‚ •ë¿UÊ ◊ÊŸÊ ¡Êfl •àÿ¥Ã
◊„Uàfl¬ÍáȨ̂ ¬̋‡Ÿ „ÒU– ßU‚ ¬̋‡Ÿ ∑§Ê ©UûÊ⁄U ŒŸ ∑§ Á‹∞ ∑È§¿U ©Uà∑̋§ÊêÿÃÊ ¬⁄UËˇÊáÊÊ¥ ∑§Ê ¬̋ÁÃ¬ÊŒŸ Á∑§ÿÊ ªÿÊ „ÒU Á¡ã„¥U ‚Íø∑§Ê¥∑§ ªáÊŸÊ ∑§
‚ÍòÊ ∑§Ë ¬ÿÊ¸#ÃÊ ∑§Ê ¬⁄UËˇÊáÊ ∑§„UÃ „Ò¥U– ¡Ê ‚ÍòÊ ßUŸ ¬⁄UËˇÊáÊÊ¥ ∑§Ê ‚ãÃÈCU ∑§⁄UÃÊ „ÒU fl„U ‚ÍòÊ ÃÈ‹ŸÊà◊∑§ M§¬ ‚ •ÊŒ‡Ê¸ ‚ÍòÊ ◊ÊŸÊ
¡ÊÃÊ „ÒU– ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ÁŸêŸÁ‹ÁπÃ øÊ⁄U ¬˝∑§Ê⁄U ∑§ „UÊÃ „Ò¥U—

(i) ßU∑§Êß¸U ¬⁄UËˇÊáÊ (Unit Test)
(ii) ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ (Time Reversal Test)
(iii) Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ (Factor Reversal Test)
(iv) ø∑˝§Ëÿ ¬⁄UËˇÊáÊ (Circular Test)

(i) ßU∑§Êß¸U ¬⁄UËˇÊáÊ (Unit Test):
ÿ„U ¬⁄UËˇÊáÊ ßU‚ ’ÊÃ ∑§Ê √ÿÄÃ ∑§⁄UÃÊ „ÒU Á∑§ ‚Íø∑§Ê¥∑  ∑§Ë ªáÊŸÊ ◊¥ ¬̋ÿÈÄÃ flSÃÈ•Ê¥ ∑§Ë ©U‚ ßU∑§Êß̧ ◊¥, Á¡‚◊¥ ©UŸ∑§Ë ∑§Ë◊Ã

∞fl¥ ◊ÊòÊÊ ŒË ªß¸U „ÒU, ∑§Êß¸U ¬Á⁄UflÃ¸Ÿ Á∑§ÿÊ ¡Êÿ ÃÊ ‚Íø∑§Ê¥∑§ ∑§Ê •Ê¥∑§‹Ÿ ©U‚‚ •¬˝÷ÊÁflÃ ⁄U„UÃÊ „ÒU– ÿÁŒ ßU∑§Êß¸U ◊¥ ¬Á⁄UflÃ¸Ÿ ‚
‚Íø∑§Ê¥∑§ ∑§ •Ê¥∑§‹Ÿ ◊¥ ¬Á⁄UflÃ¸Ÿ •ÊÃÊ „ÒU ÃÊ ÿ„U ◊ÊŸÊ ¡ÊÿªÊ Á∑§ fl„U ‚ÍòÊ ßU‚ ¬⁄UËˇÊáÊ ∑§Ê ‚¥ÃÈCU Ÿ„UË¥ ∑§⁄UÃÊ– ‚⁄U‹ ‚◊Í„UË
ÁflÁäÊ (Simple Aggregative Method) ∑§Ê ¿UÊ«U∏∑§⁄U ‚÷Ë ‚ÍòÊ ßU‚ ¬⁄UËˇÊáÊ ∑§Ê ‚¥ÃÈCU ∑§⁄UÃ „Ò¥U–

(ii) ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ (Time Reversal Test):
ßU‚ ¬⁄UËˇÊáÊ ∑§ •ŸÈ‚Ê⁄U •ÊäÊÊ⁄U fl·̧ ∑§ ◊ÍÀÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U øÊ‹Í fl·̧ ∑  Á‹∞ •Ê¥∑§Á‹Ã ◊ÍÀÿ ‚Íø∑§Ê¥∑§ (P01) ÃÕÊ øÊ‹Í

fl·¸ ∑§ ◊ÍÀÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U •ÊäÊÊ⁄U fl·¸ ∑§ Á‹∞ •Ê¥∑§Á‹Ã ◊ÍÀÿ ‚Íø∑§Ê¥∑§ (P10) ∑§Ê ªÈáÊŸ»§‹ ßU∑§Êß¸U (∞∑§) ∑§ ’⁄UÊ’⁄U „UÊŸÊ

øÊÁ„U∞– ßU‚∑§Ê ‚ÍòÊ ∑§ M§¬ ◊¥ ÁŸêŸ ¬˝∑§Ê⁄U ‚ √ÿÄÃ ∑§⁄UÃ „Ò¥U—

P01 X P10  = 1
ßU‚ ¬⁄UËˇÊáÊ ∑§Ê •÷ÊÁ⁄UÃ ‚Íø∑§Ê¥∑ , ‹S¬ÿ⁄U ∑§Ê ‚Íø∑§Ê¥∑ , «UÊ⁄UÁ’‡Ê ∞fl¥ ’Ê™§‹ ∑§Ê ‚Íø∑§Ê¥∑  ÃÕÊ ¬Ê‡ø ∑§Ê ‚Íø∑§Ê¥∑

‚¥ÃÈCU Ÿ„UË¥ ∑§⁄UÃÊ „ÒU–
ÁŸêŸÁ‹ÁπÃ ‚Íø∑§Ê¥∑§ ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ∑§Ê ‚¥ÃÈCU ∑§⁄UÃ „Ò¥U—
(i) Á»§‡Ê⁄U ∑§Ê ‚ÍòÊ;
(ii) ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ê ‚⁄U‹ ªÈáÊÊûÊ⁄U ◊ÊäÿU;
(iii) ÁSÕ⁄U ÷Ê⁄U ∑§ •ÊäÊÊ⁄U ¬⁄U ‚◊Í„UË ÁflÁäÊ ‚ ôÊÊÃ ‚Íø∑§Ê¥∑§U; ÃÕÊ
(iv) ◊Ê‡Ȩ̂‹-∞¡flÕ̧ ÁflÁäÊ–

(iii) Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ (Factor Reversal Test):
ßU‚ ¬⁄UËˇÊáÊ ∑§ •ÈŸ‚Ê⁄ ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ ÃÕÊ ◊ÊòÊÊ ‚Íø∑§Ê¥∑§ ∑§Ê ªÈáÊ»§‹ ∑È§‹ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ∑§ ’⁄UÊ’⁄U „UÊŸÊ øÊÁ„U∞–

•ÕÊ¸Ã˜— U

P
01

 X Q
01

= ΣP1Q1
 
/ ΣPoQo  

= V01

ßU‚ ¬⁄UËˇÊáÊ ∑§Ê ∑§fl‹ Á»§‡Ê⁄U ∑§Ê ‚ÍòÊ „UË ‚¥ÃÈCU ∑§⁄UÃÊ „Ò, •ãÿ ‚ÍòÊ ßU‚ ¬⁄UËˇÊáÊ ∑§Ê ‚¥ÃÈCU Ÿ„UË¥ ∑§⁄UÃ „Ò¥U–Ja
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(iv) ø∑˝§Ëÿ ¬⁄UËˇÊáÊ (Circular Test):
ßU‚ ¬⁄UËˇÊáÊ ∑§ •ŸÈ‚Ê⁄U P

01
, P

12
 ÃÕÊ  P

20
 ∑§Ê ªÈáÊŸ»§‹ ßU∑§Êß¸ (∞∑§) ∑§ ’⁄UÊ’⁄U „UÊŸÊ øÊÁ„U∞– •ÕÊ¸Ã˜—

P
01 

X P
12

 X P
20  

= 1

ßU‚ ‚ÍòÊ ∑§Ê Á»§‡Ê⁄U ∑§Ê ‚ÍòÊ ÃÕÊ ¬Ífl¸ ◊¥ flÁáÊ¸Ã •ãÿ ‚ÍòÊÊ¥ ◊¥ ‚ ∑§Êß¸U ÷Ë ‚ÍòÊ ‚¥ÃÈCU Ÿ„UË¥ ∑§⁄UÃÊ „ÒU– ßU‚ ¬⁄UËˇÊáÊ ∑§Ê ∑§fl‹

∞‚Ê ‚ÍòÊ „UË ‚¥ÃÈCU ∑§⁄U ‚∑§ÃÊ „ÒU Á¡‚◊¥ ÿÊ ÃÊ Á∑§‚Ë èÊË ÷Ê⁄U ∑§Ê ¬˝ÿÊª Ÿ Á∑§ÿÊ ªÿÊ „UÊ •ÕflÊ ÁSÕ⁄U ÷Ê⁄U ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ªÿÊ
„UÊ–

©UŒÊ„U⁄UáÊ (Illustration)- 14
©UŒÊ„U⁄UáÊ ‚¥ÅÿÊ 12 ◊¥ ÁŒ∞ ª∞ ‚◊¥∑§Ê¥ ‚ ÿ„U Á‚hU ∑§ËÁ¡∞ ∑§Ë ‚Íø∑§Ê¥∑§ ∑§ÊßU̧ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ‚¥ÃÈCU ∑§⁄UÃÊ „ÒU •ÕflÊ

Ÿ„UË¥–
With the help of figures of previous illustration 12, show whether the index

number satisfies any reversal test or not.

„U‹ Solution:
¬Ífl¸ ©UŒÊ„U⁄UáÊ ◊¥ ÁŸêŸÊ¥Á∑§Ã ◊ÍÀÿÊ¥ ∑§Ê ôÊÊÃ Á∑§ÿÊ ªÿÊ „ÒU—

ΣP
O
q

O
= 475, ΣP

1
q

O
= 545, ΣP

1
q

1
= 620, ÃÕÊ ΣP

O
q

1
= 550.

ÁflÁ÷ÛÊ ‚ÍòÊÊ¥ ∑§Ê ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ—

ÿÁŒ P
O1 

X P
10

= 0 „UÊ ÃÊ ÿ„U ¬⁄UËˇÊáÊ ‚¥ÃÈCU ◊ÊŸÊ ¡ÊflªÊ–

(1)  ‹S¬ÿ⁄U ∑§Ê ‚ÍòÊ—- Laspeyre's Formula:
•ÕÊ¸Ã ˜̃̃̃̃̃̃̃̃̃̃ P

O1 
X P

10    
= 0

PO1 = ΣP1Q0
 / ΣP0Q0 ÃÕÊ P10 = ΣP0Q1

 / ΣP1Q1

P
01

 X P
10

= ΣP1q0/ΣP0q0   
X

  
ΣP0q1/ΣP1q1

= 545/
475   

X
  
550/

620
=  1

•Ã— ‹S¬ÿ⁄U ∑§ ‚ÍòÊ mUÊ⁄UÊ ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ‚ãÃÈCU Ÿ„UË¥ Á∑§ÿÊ ¡ÊÃÊ „ÒU–

(2) ¬Ê‡ø ∑§Ê ‚ÍòÊ—

P
O1

 = ΣP1Q1
 
/ ΣP0Q1

ÃÕÊ P
10

 = ΣP0Q0
 
/ ΣP1Q0

P
01

 X P
10

= 620/
550   

X
  
475/545  

=  1

•Ã— ¬Ê‡ø ∑§ ‚ÍòÊ mUÊ⁄UÊ ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ‚ãÃÈCU Ÿ„UË¥ Á∑§ÿÊ ¡ÊÃÊ „ÒU–
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Á»§‡Ê⁄U ∑§Ê ‚ÍòÊ— (Fisher`s Formula :)

PO1 = √√√√√ΣP1Qo
 / ΣPoQo X ΣP1Q1

 / ΣPoQ1 and P10 = √√√√√ΣP0Q1
 / ΣP1Q1 X ΣP0Q0

 / ΣP1Q0

P
01

 X P
10

= √√√√√ΣP1Qo
 
/ ΣPoQo 

X ΣP1Q1
 
/ ΣPoQ1

  X √√√√√ΣP0Q1
 
/ ΣP1Q1 

X ΣP0Q0
 
/ ΣPoQ0

===== √√√√√545/475 
X

 
620/

550   
X

 
 550/620 

X
  
475/545

= √1√1√1√1√1 ===== 11111
•Ã— Á»§‡Ê⁄U ∑§ ‚ÍòÊ mUÊ⁄UÊ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ‚ãÃÈCU Á∑§ÿÊ ¡ÊÃÊ „ÒU–

Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ—- (Factor Reversal Test):

ÿÁŒ P
01

 X Q
01

= ΣP1Q1
 / ΣPoQo  =

620
 / 475    „UÊ ÃÊ ÿ„U ¬⁄UËˇÊáÊ ‚ãÃÈCU ◊ÊŸÊ ¡ÊflªÊ–

1.‹S¬ÿ⁄U ∑§ ‚ÍòÊ ∑§Ê Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ—- Laspeyre`s Formula:

P
01

 X Q
01

= ΣP1Q0
 / ΣP0Q0 X 

ΣP0Q1
 / ΣPoQ0

= 545
 / 475 X 550

 / 475

= 620
 
/ 475

•Ã— ‹S¬ÿ⁄U ∑§Ê ‚ÍòÊ Ãàfl ©Uà∑˝§êÿÃÊ ¬⁄UËˇÊáÊ ‚¥ÃÈCU Ÿ„UË¥ ∑§⁄UÃÊ „ÒU–

2.¬Ê‡ø ∑§ ‚ÍòÊ ∑§Ê Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ—- Paasche`s Formula:

P
01

 X Q
01

= ΣP1Q1
 
/ ΣPoQ1 

X
 
ΣP1Q1

 
/ ΣP1Q0

= 620
 
/ 550 X 620

 
/ 545

= 620
 / 475

•Ã— ¬Ê‡ø ∑§Ê ‚ÍòÊ ÷Ë Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ‚¥ÃÈCU Ÿ„UË¥ ∑§⁄UÃÊ „ÒU–
3.Á»§‡Ê⁄U ∑§ ‚ÍòÊ ∑§Ê Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ—- Fisher`s Formula :

P
01

 X Q
01

= √√√√√ΣP1Qo
 / ΣPoQo X ΣP1Q1

 / ΣPoQ1  X √√√√√ΣP0Q1
 / ΣP0Q0 X ΣP1Q1

 / ΣP1Q0

===== √√√√√545/475 
X

 
620/

550   
X

 
 550/475X  

620/545

= √√√√√620/
475  

X
 
 620/475 ===== 620/

475

•Ã— Á»§‡Ê⁄U ∑§Ê ‚ÍòÊ Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ‚¥ÃÈCU ∑§⁄UÃÊ „ÒU–
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•ÊäÊÊ⁄U ¬Á⁄UflÃ¸Ÿ (Base Conversion):
∑§ß¸ ’Ê⁄U ÿ„U •Êfl‡ÿ∑§ „UÊ ¡ÊÃÊ „ÒU Á∑§ ŒË ªÿË ‚Íø∑§Ê¥∑§ ◊Ê‹Ê ∑§Ê •ÊäÊÊ⁄U ¬Á⁄UflÃ¸Ÿ ∑§⁄U ÁŸáÊ¸ÿ Á∑§ÿÊ ¡Êfl– ◊Í‹ üÊáÊË ŒË

„ÈUß¸U Ÿ„UË¥ „UÊÃË „ÒU– ∞‚Ë Œ‡ÊÊ ◊¥ üÊáÊË ∑§Ê •ÊäÊÊ⁄U ’Œ‹Ÿ ∑§Ë ¬˝Á∑˝§ÿÊ ∑§Ë ¡ÊÃË „ÒU, Á¡‚ •ÊäÊÊ⁄U ¬Á⁄UflÃ¸Ÿ ∑§„UÃ „ÒU– ßU‚ ¬˝Á∑˝§ÿÊ ◊¥
ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ◊¥¥ ÃÕÊ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁSÕ⁄U •ÊäÊÊ⁄U ◊¥ ÁŸêŸÁ‹ÁπÃ ÁflÁäÊÿÊ¥ ‚ ’Œ‹Ê
¡Ê ‚∑§ÃÊ „Ò —

ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ◊¥ ’Œ‹ŸÊ
(Conversion of Fixed Base Index into Chain Base Index):

¬˝Á∑˝§ÿÊ—
(i) ¬˝Õ◊ fl·¸ ∑  üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ∑§Ê 100 ◊ÊŸÊ ¡ÊÃÊ „ÒU–
(ii) •ÊªÊ◊Ë fl·ÊZ ∑  Á‹∞ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª ∑§⁄∑§ ôÊÊÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU-

¬˝øÁ‹Ã fl·¸ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ =
¬˝øÁ‹Ã fl·¸ ∑§Ê ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§

ÃÈ⁄UãÃ ¬Ífl¸ flÊ‹ fl·¸ ∑§Ê ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§
X 100

Fixed Base Index of the Current Year

Fixed Base Index of the Previous Year
Chain Base Index  = X 100

Year 2004 2005 2006 2007 2008

Chain Index Numbers 300 450 420 500   520

Chain Index Numbers

300

450

420

500

520

Chain Base Index Numbers

100

450 X 100/
300 

= 150

420 X 100/
450 

= 93.33

500 X 100/
420 

= 119.05

520 X 100/
500 

= 104

Year

2004

2005

2006

2007

2008

Solution:
Calculation of Chain Base Index Numbers

Illustration 15
ÁŸêŸÁ‹ÁπÃ üÊ¥Îπ‹Ê ‚Íø∑§Ê¥∑§Ê¥ ‚ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ’ŸÊßUÿ¥ —-

From the following chain index numbers construct chain base index numbers:
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üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ◊¥ ’Œ‹ŸÊ
(Conversion of Chain Base Index into Fixed Base Index):
¬˝Á∑˝§ÿÊ—

(i) ÿÁŒ ¬˝Õ◊ fl·¸ ‚ ÃÈ⁄UãÃ ¬Ífl¸ flÊ‹ fl·¸ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸÊ ¡ÊÃÊ „ÒU ÃÊ ¬˝Õ◊ fl·¸ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ „UË ÁSÕ⁄U
•ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ÷Ë ◊ÊŸÊ ¡Ê∞ªÊ– ÿÁŒ ¬˝Õ◊ fl·¸ ∑§Ê „UË •ÊäÊÊ⁄U fl·¸ ◊ÊŸ∑§⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ∑§⁄UŸË „UÊ ÃÊ ¬˝Õ◊ fl·¸ ∑§Ê
ÁSÕ⁄ •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ 100 ◊ÊŸÊ ¡Ê∞ªÊ–

(ii) •ÊªÊ◊Ë fl·ÊZ ∑  Á‹∞ ‚Íø∑§Ê¥∑§ ÁŸêŸ ‚ÍòÊ ∑§Ê ¬˝ÿÊª ∑§⁄∑§ ôÊÊÃ Á∑§ÿ ¡Êflª¥—-

ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ =
øÊ‹Í fl·¸ ∑§Ê üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ X Á¬¿U‹ fl·¸ ∑§Ê ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§

100

Fixed base index numbers =
Chain Base Index Number of current year X Chain Index of previous  year

100

ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ∑§Ê „UË üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§ ÷Ë ∑§„UÊ ¡ÊÃÊ „ÒU– ©U¬ÿȨ̀ÄÃ ‚ÍòÊ üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸ ∑§Ê „UË „ÒU–

fl·¸ 2004 2005 2006 2007 2008

üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ 120 150 90 120 104

Illustration 16.
ÁŸêŸÊ¥Á∑§Ã üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ‚ ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ∑§ËÁ¡∞—-
From the following chain base index numbers, construct fixed base index numbers:

fl·¸

2004

2005

2006

2007

2008

üÊÎ¥π‹Ê •ÊäÊÊ⁄U

‚Íø∑§Ê¥∑§

120

150

90

120

104

2003 ∑§ •ÊäÊÊ⁄U ¬⁄U ÁSÕ⁄U

•ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§

120

150 X 120/100 = 180

90 X 180/100 = 162

120 X 162/100 = 194.40

104 X 194.40/100 = 202.18

2004 ∑§ •ÊäÊÊ⁄U ¬⁄U ÁSÕ⁄U

‚Íø∑§Ê¥∑§

100

150 X 100/
100 

= 150

90 X 150/
100 

= 135

120 X 125/
100 

= 162

202.18 X 162/
100 

= 327.53

„U‹ Solution:
ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ
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•ÊäÊÊ⁄U fl·¸ ¬Á⁄UflÃ¸Ÿ
(Base Year Shifting)

¡’ ŒÊ ‚Íø∑§Ê¥∑§ üÊÁáÊÿÊ¥ ∑§Ë •Ê¬‚ ◊¥ ÃÈ‹ŸÊ ∑§Ë ¡ÊÃË „UÊ ÃÊ ‚fl¸¬˝Õ◊ ÿ„U ŒπŸÊ •Êfl‡ÿ∑§ „UÊÃÊ „ÒU Á∑§ ÄÿÊ ŒÊŸÊ¥
üÊÁáÊÿÊ¥ ∑§Ê •ÊäÊÊ⁄U fl·̧ ‚◊ÊŸ „ÒU– ÿÁŒ Ÿ„UË¥, ÃÊ ‚Íø∑§Ê¥∑§Ê¥ ∑§ •ÊäÊÊ⁄U fl·̧ ◊¥ •Êfl‡ÿ∑§ ¬Á⁄UflÃ̧Ÿ ∑§⁄∑§ ©Uã„¥U ÃÈ‹ŸËÿ ’ŸÊŸÊ „UÊªÊ–
•ÕÊ¸Ã˜ ‚◊ÊŸ •ÊäÊÊ⁄U fl·¸ ‚ ‚Íø∑§Ê¥∑§Ê¥ ∑§ ÁŸ◊Ê¸áÊ ∑§⁄Ÿ ∑§Ë ¬˝Á∑˝§ÿÊ ∑§Ê •ÊäÊÊ⁄U fl·¸ ¬Á⁄UflÃ¸Ÿ ∑§„UÊ ¡ÊÃÊ „Ò– Ÿÿ •ÊäÊÊ⁄U fl·¸ ∑§Ê
‚Íø∑§Ê¥∑§ 100 ◊ÊŸÊ ¡ÊÿªÊ ÃÕÊ •ãÿ fl·ÊZ ∑§ Ÿÿ ‚Íø∑§Ê¥∑§ ÁŸêŸ ‚ÍòÊ ‚ ôÊÊÃ Á∑§ÿ ¡Ê∞¥ª¥— §

ŸÿÊU ‚Íø∑§Ê¥∑§  =
øÊ‹Í fl·¸ ∑§Ê ¬È⁄UÊŸÊU ‚Íø∑§Ê¥∑§

Ÿÿ •ÊäÊÊ⁄U fl·¸ ∑§Ê ¬È⁄UÊŸÊ ‚Íø∑§Ê¥∑§
X 100

Old Index Number of  Current Year

Old Index Number of  New Base Year
New Index Number  = X 100

Year 2003 2004 2005 2006 2007 2008 2009

Index No. 100 240 360 400 450 500 600

§©UŒÊ„U⁄UáÊ—- Illustration 17.
•ÊäÊÊ⁄U fl·¸ (•) 2006 ÃÕÊ (’) 2009 ∑§ •ÊäÊÊ⁄U ¬⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ ∑§ËÁ¡∞—-
Compute index numbers by shifting base year to (a) 2006 and (b) 2009.

øÊ‹Í fl·¸ ∑§Ê ¬È⁄UÊŸÊ ‚Íø∑§Ê¥∑§

Ÿÿ •ÊäÊÊ⁄U fl·¸ ∑§Ê ¬È⁄UÊŸÊ ‚Íø∑§Ê¥∑§
X 100•ãÿ fl·ÊZ ∑§ Ÿÿ •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ =

„U‹ Solution:
Ÿÿ •ÊäÊÊ⁄U fl·¸ ∑§Ê ‚Íø∑§Ê¥∑§ 100 ◊ÊŸÊ ¡ÊÃÊ „ÒU–

Computation of  Shifted Index Numbers

Year

2003

2004

2005

2006

2007

2008

2009

Index Numbers

100 /
400 

X 100 
 
= 25

240 /
400 

X 100 
 
= 60

360 /
400 

X 100 
 
= 90

100

450 /
400 

X 100 
 
= 112.50

500 /
400 

X 100 
 
= 125

600 /
400 

X 100 
 
= 150

Index Numbers

100 /
600 

X 100 
 
= 16.67

240 /
600 

X 100 
 
= 40.00

360 /
600 

X 100 
 
= 60.00

400 /
600 

X 100 
 
= 66.67

450 /
600 

X 100 
 
= 75.00

500 /
600 

X 100 
 
= 83.33

100

Base Year Shifted to 2006     Base Year Shifted to 2009Index Numbers

(Base Year 2003)

100

240

360

400

450

500

600
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Á‡Ê⁄UÊ’¥äÊŸ (Splicing):
¬˝Êÿ— ŒπÊ ¡ÊÃÊ „ÒU Á∑§ ∞∑§ ÁflÁ‡ÊCU •ÊäÊÊ⁄U fl·¸ ¬⁄U ‹ªÊÃÊ⁄U ’ŸË „ÈUß¸U ‚Íø∑§Ê¥∑§ ◊Ê‹Ê ∑§Ê Á∑§‚Ë ∑§Ê⁄UáÊfl‡Ê ’¥Œ ∑§⁄U ÁŒÿÊ

¡ÊÃÊ „ÒU ÃÕÊ ©U‚ ‚Íø∑§Ê¥∑§ ◊Ê‹Ê ∑§ ’¥Œ „UÊŸ flÊ‹ fl·¸ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U Ÿß¸U ‚Íø∑§Ê¥∑§ ◊Ê‹Ê ∑§Ê ‚¡ÎŸ Á∑§ÿÊ ¡ÊÃÊ „ÒU– Á∑§ãÃÈ
ßU‚ •flSÕÊ ◊¥ ‚◊¥∑§Ê¥ ∑§Ë ÃÈ‹ŸËÿÃÊ ’ŸÊÿ ⁄UπŸ ∑§ Á‹∞ ÿ„U •Êfl‡ÿ∑§ „UÊªÊ Á∑§ Ÿß̧U ‚Íø∑§Ê¥∑§ ◊Ê‹Ê ∑§Ê ¬È⁄UÊŸ ‚Íø∑§Ê¥∑§ ◊Ê‹Ê
‚ ¡Ê«∏Ê ¡Êÿ– flSÃÈÃ— ¬È⁄UÊŸË ÃÕÊ Ÿß̧ ‚Íø∑§Ê¥∑§ ◊Ê‹Ê•Ê¥ ∑§Ê ∞∑§ ŒÍ‚⁄‘ ‚ ‚ê’ÁãäÊÃ ∑§⁄UŸ ∑§Ë ¬̋Á∑̋§ÿÊ ∑§Ê Á‡Ê⁄UÊ’¥äÊŸ ∑§⁄UŸÊ ∑§„UÃ
„Ò¥U Á¡‚∑§ Á‹∞ ŒÊŸÊ¥ üÊÁáÊÿÊ¥ ∑§ ©UèÊÿÁŸCU fl·̧ ∑  ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê •ŸÈ¬ÊÃ ôÊÊÃ ∑§⁄U∑§ ©U‚ Ÿß̧U üÊáÊË ∑§ ‚Íø∑§Ê¥∑§Ê¥¥ ‚ ªÈáÊÊ ∑§⁄U ÁŒÿÊ
¡ÊÃÊ „ÒU– ©UÀÀÊπŸËÿ „ÒU Á∑§U ¡„UÊ¥ ŒÊ üÊÁáÊÿÊ¥ ŒË „Èß¸U „Ê ∞∑§ Ÿÿ •ÊäÊÊ⁄U ¬⁄U ÃÕÊ ŒÍ‚⁄‘U ¬È⁄UÊŸ •ÊäÊÊ⁄U ¬⁄U fl„UÊ¥ Á‡Ê⁄UÊ’¥äÊŸ •ÊäÊÊ⁄U
¬Á⁄UflÃ¸Ÿ ∑§Ê „UË ∞∑§ ÁflÁ‡ÊCU ¬˝ÿÊª „ÒU– Á‡Ê⁄UÊ’¥äÊŸ ∑§ ‚ÍòÊ ÁŸêŸ ¬˝∑§Ê⁄U „Ò¥U—

(i) ¡’ Ÿß¸U üÊáÊË ‚ ¬È⁄UÊŸË üÊáÊË ∑§Ê Á‡Ê⁄UÊ’¥äÊŸ ∑§⁄UŸÊ „UÊ—
(When Old Index Series is Spliced to New Index Series):

 Á‡Ê⁄UÊ’ÁãäÊÃ ‚Íø∑§Ê¥∑§ =
øÊ‹Í fl·¸ ∑§Ê ¬È⁄UÊŸÊU ‚Íø∑§Ê¥∑§

Ÿÿ •ÊäÊÊ⁄U fl·¸ ∑§Ê ¬È⁄UÊŸÊ ‚Íø∑§Ê¥∑§
X 100

ŸÊ≈U— ÿ„UË ‚ÍòÊ •ÊäÊÊ⁄U fl·¸ ¬Á⁄UflÃ¸Ÿ ∑§ Á‹ÿ ÷Ë ‹ÊªÍ „UÊÃÊ „ÒU–

(i) ¡’ ¬È⁄UÊŸË üÊáÊË ‚ Ÿß¸U üÊáÊË ∑§Ê Á‡Ê⁄UÊ’¥äÊŸ ∑§⁄UŸÊ „UÊ —-
(When New Index Series is Spliced to Old Index Series):

 Á‡Ê⁄UÊ’ÁãäÊÃ ‚Íø∑§Ê¥∑§ =
øÊ‹Í fl·¸ ∑§Ê ‚Íø∑§Ê¥∑§ X Ÿÿ •ÊäÊÊ⁄U fl·¸ ∑§Ê ¬È⁄UÊŸÊU ‚Íø∑§Ê¥∑§

100

©UŒÊ„U⁄UáÊ (Illustration)- 18
ŸËø ŒÊ üÊÁáÊÿÊ¥ ∑§ ‚Íø∑§Ê¥∑§ ÁŒÿ „ÈU∞ „Ò¥U– ¬̋Õ◊ üÊáÊË A ∑§Ê ÁmUÃËÿ üÊáÊË B ‚ Á‡Ê⁄UÊ’¥äÊŸ ∑§ËÁ¡∞ ÃÕÊ ÁmUÃËÿ üÊáÊË B ∑§Ê

¬̋Õ◊ üÊáÊË A ‚ ÷Ë Á‡Ê⁄UÊ’¥äÊŸ ∑§ËÁ¡∞– ŒÊŸÊ¥ „UË Œ‡ÊÊ•Ê¥ ◊¥ fl·̧ 2001 ‚ 2009 Ã∑§ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ∞∑§ ‚ÃÃ̃ üÊáÊË ÁŒπÊßUÿ–

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009

Index Nos(A) 100 110 150 180 200 - - - -

Index Nos(B) - - - - 100 110 150 160 170

Following are the indices of two series. Splice first series A to second series B
and also second series B to first series A and show a continuous series of index
numbers from 2001 to 2009.
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Year

2001

2002

2003

2004

2005

2006

2007

2008

2009

Index

 Nos(A)

100

110

150

180

200

-

-

-

-

Index

Nos(B)

-

-

-

-

100

110

150

160

170

A üÊáÊË ∑§Ê B üÊáÊË ‚ Á‡Ê⁄UÊ’¥äÊŸ

(Base Year = 2005)

100 /200 X 100  = 50

100 /
200 

X 110 
 
= 55

100 /
200 

X 150 
 
= 75

100 /200 X 180  = 90

100

110

150

160

170

B üÊáÊË ∑§Ê A üÊáÊË ‚ Á‡Ê⁄UÊ’¥äÊŸ

(Base Year = 2001)

100

110

150

180

200

200 /100 X 110  = 220

200 /
100 

X 150 
 
= 300

200 /
100 

X 160 
 
= 320

200 /100 X 170  = 340

„U‹ Solution:
Á‡Ê⁄UÊ’¥ÁäÊÃ üÊÁáÊÿÊ¥ ∑§Ê ÁŸ◊Ê¸áÊ

‚Íø∑§Ê¥∑§Ê¥ ∑§Ë •¬S»§ËÁÃ (Deflating of Index Numbers):
flSÃÈÃ— ◊ÍÀÿSÃ⁄U ◊¥ •Êÿ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ •Êÿ ¬⁄U ¬«∏Ÿ flÊ‹ ¬˝÷Êfl ∑§Ê ÁŸ⁄USÃ ∑§⁄∑§ •Êÿ ∑§Ê ©U‚∑§ flÊSÃÁfl∑§ ◊ÍÀÿ Ã∑§

‚ËÁ◊Ã ∑§⁄UŸ ∑§ Á‹∞ ¡Ê ¬˝ÊfläÊÊŸ Á∑§ÿÊ  ¡ÊÃÊ „ÒU ©U‚ •¬S»§ËÁÃ ∑§„UÃ „Ò¥U–
Á∑§‚Ë ⁄UÊCU˛ ÿÊ √ÿÁÄÃ ∑§Ë •Êÿ ∑§Ê ÁSÕ⁄U ◊ÍÀÿ ¬⁄U •Ê¥∑§Á‹Ã ∑§⁄UŸÊ ∞∑§ ◊„Uàfl¬ÍáÊ¸ ∑§Êÿ¸ „Ò– ©UŒÊ„U⁄UáÊÊÕ¸ ÿÁŒ •¥Á∑§Ã ∑§Ë

•Êÿ fl·̧ 1999 ◊¥ 15000 M§. ◊ÊÁ‚∑§ ÕË ¡Ê ’…∏U∑§⁄U 2009 ◊¥ 30000 M§. „UÊ ªÿË ¡’Á∑§ ßUŸ ŒÊŸÊ¥ fl·ÊZ ◊¥ ‚Íø∑§Ê¥∑§ ∑̋§◊‡Ê—
100 ∞fl¥ 300 Õ– ÿ„UÊ¥ •¥Á∑§Ã ∑§Ë •Êÿ ∑§ ◊Í‹ ‚◊¥∑§Ê¥ ∑§Ê ŒπŸ ‚ ÃÊ ÿ„U ¬˝ÃËÃ „UÊÃÊ „ÒU Á∑§ ßUŸ 10 fl·ÊZ ◊¥ ©U‚∑§Ë •Êÿ ŒÊ
ªÈŸÊ „UÊ ªÿË ¡’Á∑§ flSÃÈ  ÁSÕÁÃ ÿ„U „ÒU Á∑§ fl·̧ 1999 ∑§Ë ÃÈ‹ŸÊ ◊¥ fl·̧ 2009 ∑§Ë •Êÿ ’…∏UŸ ∑§ SÕÊŸ ¬⁄U ÉÊ≈UË „ÒU– ŒÍ‚⁄‘U ‡ÊéŒÊ¥
◊¥ ©U‚∑§Ë •Êÿ ¡Ê fl·¸ 1999 ◊¥ 15000 M§. ÕË, ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë •¬S»§ËÁÃ ∑§ mUÊ⁄UÊ ÿ„U ôÊÊÃ „UÊÃÊ „ÒU Á∑§ fl·¸ 2009 ◊¥ •¥Á∑§Ã
∑§Ë flÊSÃÁfl∑§ •Êÿ 30000/300 x100 = 10000 M§. „UË ⁄U„U ªÿË „ÒU–
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‚Íø∑§Ê¥∑§Ê¥ ∑§Ë •¬S»§ËÁÃ mUÊ⁄UÊ flÊSÃÁfl∑§ •Êÿ ÁSÕ⁄U ◊ÍÀÿÊ¥ ¬⁄U ÁŸêŸ ‚ÍòÊÊ¥ mUÊ⁄UÊ ôÊÊÃ ∑§Ë ¡Ê ‚∑§ÃË „Ò—

 flÊSÃÁfl∑§ ◊¡ŒÍ⁄UË (Real Wages) =
◊ÊÒÁŒ̋∑§ ◊¡ÍŒ⁄UË

øÊ‹Í fl·¸ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§
X 100

 flÊSÃÁfl∑§ •Êÿ (Real Income) =
◊ÊÒÁŒ̋∑§ •Êÿ

øÊ‹Í fl·¸ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§
X 100

 flÊSÃÁfl∑§ •Êÿ ‚Íø∑§Ê¥∑§ (Real Income Index ) =
◊ÊÒÁŒ˝∑§ •Êÿ ∑§Ê ‚Íø∑§Ê¥∑§

øÊ‹Í fl·¸ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§
X 100

•ÕflÊ

 flÊSÃÁfl∑§ •Êÿ ‚Íø∑§Ê¥∑§  = X 100
øÊ‹Í fl·¸ ∑§Ë flÊSÃÁfl∑§ •Êÿ
•ÊäÊÊ⁄U fl·¸ ∑§Ë flÊSÃÁfl∑§ •Êÿ

©UŒÊ„U⁄UáÊ (Illustration)- 19
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ fl·¸ 2003 ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U flÊSÃÁfl∑§ •Êÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞—
From the following data, calculate ‘Real income index numbers’ taking 2003 as

base period:
Year 2003 2004 2005 2006 2007 2008 2009

Wages 2000 2400 3500 3600 3800 3900 4950

Price Indices 100 160 175 200 250 300 330

Real Income =
Monetary Income

Price index of Current Year
X 100

Real Income Index Number =
Real Wages of the Current Year

Real Wages of the Base Year
X 100

flÊSÃÁfl∑§ •Êÿ ÃÕÊ flÊSÃÁfl∑§ •Êÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ªáÊŸÊ

Year

2003

2004

2005

2006

2007

2008

2009

Wages

Rs.

2000

2400

3500

3600

3800

3900

4950

Price

Indcies

100

160

175

200

250

300

330

Real Income

2000 /100 X 100  = 2000

2400 /
160 

X 100 
 
= 1500

3500 /
175 

X 100 
 
= 2000

3600 /200 X 100  = 1800

3800 /
250 

X 100 
 
= 1520

3900 /
300 

X 100 
 
= 1300

4950 /330 X 100  = 1500

Real Income Index No

(Base Year = 2003)

100

1500 /
2000 

X 100 
 
= 75

2000 /
2000 

X 100 
 
= 100

1800 /
2000 

X 100 
 
= 90

1520 /
2000 

X 100 
 
= 76

1300 /
2000 

X 100 
 
= 65

1500 /
2000 

X 100 
 
= 75

„U‹ (Solution)
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•èÿÊ‚ÊÕ¸ ¬˝‡Ÿ
(Self Examination Questions)

(A) flSÃÈÁŸCU ¬˝‡Ÿ (OBJECTIVE ANSWER TYPE QUESTIONS)
ÁŸêŸÊ¥Á∑§Ã ¬˝àÿ∑§ ¬˝‡Ÿ ∑§Ê ∞∑§ ‚„UË ©UûÊ⁄U Á‹Áπ∞-

1. ‚Íø∑§Ê¥∑§ ............... ¬Á⁄UflÃ̧ŸÊ¥ ∑§Ê ÁŒπÊÃ „Ò¥ Ÿ Á∑§ ¬Á⁄UflÃ̧ŸÊ¥ ∑§Ê ÁŸ⁄U¬̌ Ê ◊ÊŸ–
(•) ¬̋ÁÃ‡ÊÃ (’) Œ‡Ê∑§Ëÿ (‚) ŒÊŸÊ¥ (Œ) ∑È§¿U ÷Ë Ÿ„UË¥ ( )

2. ∞∑§ ‚Íø∑§Ê¥∑§ ‚◊ÿ üÊáÊË ŒÊ ÿÊ •ÁäÊ∑§ ‚◊ÿÊflÁäÊÿÊ¥ ∑§ ..........∑§Ë ‚ÍøË „ÒU–
(•) ÁŸ⁄U¬̌ Ê ‚¥ÅÿÊ•Ê¥ (’) ‚ÊU¬̌ Ê ‚¥ÅÿÊ•Ê¥ (‚) ‚Íø∑§Ê¥∑§Ê¥ (Œ) ∑È§¿U ÷Ë Ÿ„UË¥ ( )

3. ‚Íø∑§Ê¥∑§ ............... ∑§ ’⁄UÊ’⁄U „UÊÃÊ „ÒU–
(•) ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§ •ÊÒ‚Ã (’) ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§ ÿÊª
(‚) ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§ ªÈáÊŸ»§‹ (Œ) •ÊäÊÊ⁄U fl·¸ ∑§Ë ∑§Ë◊Ã X 100 ( )

4. ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ‚flÊ̧ûÊ◊ ◊Êäÿ ...............„ÒU–
(•) „U⁄UÊà◊∑§ ◊Êäÿ (’) ªÈáÊÊûÊ⁄U ◊Êäÿ
(‚) ◊äÿ∑§Ê (Œ) ‚◊ÊãÃ⁄U ◊Êäÿ ( )

5. ¬Ê‡ø ∑§Ê ‚Íø∑§Ê¥∑§ .............. ¬⁄U •ÊäÊÊÁ⁄UÃ „ÒU–
(•) øÊ‹Í •flÁäÊ ∑§ ÷Ê⁄UÊ¥ (’) •ÊäÊÊ⁄U fl·¸ ∑§ ÷Ê⁄UÊ¥
(‚) øÊ‹Í ÃÕÊ •ÊäÊÊ⁄U •flÁäÊ ∑§ ÷Ê⁄UÊ¥ ∑§ •ÊÒ‚Ã (Œ) ¬˝◊Ê¬ ÷Ê⁄UÊ¥ ( )

6. Á»§‡Ê⁄U ∑§Ê •ÊŒ‡Ȩ̂ ‚Íø∑§Ê¥∑§, ‹S¬ÿ⁄U ∞fl¥ ¬Ê‡ø ∑§ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ...............„ÒU–
(•) ◊äÿ∑§Ê (’) ‚◊ÊãÃ⁄U ◊Êäÿ
(‚) ’„ÈU‹∑§ (Œ) ªÈáÊÊûÊ⁄U ◊Êäÿ ( )

7. ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ê ÁŸêŸ M§¬ ◊¥ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „Ò—
(•) R= Pn/

Po 
X100 (’) R= Po/

Pn

 (‚) R= Pn/
Po

(Œ) R= Po/
Pn 

X100 ( )
8. P01U ∑§Ê ÃÊà¬ÿ̧ ................. ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ‚ „UÒU–

(•) ‚◊ÿÊflÁäÊ 1 ∑§ •ÊäÊÊ⁄U ¬⁄U 0 ∑§Ê (’) ‚◊ÿÊflÁäÊ 0 ∑§ •ÊäÊÊ⁄U ¬⁄U 1 ∑§Ê
(‚) ‚◊ÿÊflÁäÊ 1 ∑§ •ÊäÊÊ⁄U ¬⁄U 1 ∑§Ê (Œ) ‚◊ÿÊflÁäÊ 0 ∑§ •ÊäÊÊ⁄U ¬⁄U 0 ∑§Ê ( )

9. Q10U ∑§Ê ÃÊà¬ÿ̧ ................. ◊ÊòÊÊ ‚Íø∑§Ê¥∑§ ‚ „UÒU–
(•) ‚◊ÿÊflÁäÊ 1 ∑§ •ÊäÊÊ⁄U ¬⁄U 0 ∑§Ê (’) ‚◊ÿÊflÁäÊ 0 ∑§ •ÊäÊÊ⁄U ¬⁄U 1 ∑§Ê
(‚) ‚◊ÿÊflÁäÊ 1 ∑§ •ÊäÊÊ⁄U ¬⁄U 1 ∑§Ê (Œ) ‚◊ÿÊflÁäÊ 0 ∑§ •ÊäÊÊ⁄U ¬⁄U 0 ∑§Ê ( )

10. ¡’ ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ ÃÕÊ ◊ÊòÊÊ ‚Íø∑§Ê¥∑§ ∑§Ê ªÈáÊŸ»§‹ ‚ê’ÁãäÊÃ ∑È§‹ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ ∑§ ’⁄UÊ’⁄U „UÊ¥, Ã’ .....................‚ãÃÈCU „UÊÃÊ „ÒU–
(•) ßU∑§Êß̧U ¬⁄UËˇÊáÊ (’) ‚◊ÿ ©Uà∑̋§ÊêÿÃÊ ¬⁄UËˇÊáÊ
(‚) Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ (Œ) ø∑̋§Ëÿ ¬⁄UËˇÊáÊ ( )

11. ‹S¬ÿ⁄U ∞fl¥ ¬Ê‡ø ∑§ ‚ÍòÊ ‚◊ÿ ©Uà∑̋§ÊêÿÃÊ ¬⁄UËˇÊáÊ...............
(•) ∑§Ê ‚ãÃÈCU ∑§⁄UÃ „Ò¥U– (’) ∑§Ê ‚ãÃÈCU Ÿ„UË¥ ∑§⁄UÃ „Ò¥U– (‚) „Ò¥U– (Œ) Ÿ„UË¥ „Ò¥U– ( )

12. Á»§‡Ê⁄U ∑§Ê ‚ÍòÊ ..............‚ãÃÈCU ∑§⁄UÃÊ „ÒU–
(•) ø∑̋§ËÿU ¬⁄UËˇÊáÊ (’) ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ
(‚) Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ (Œ) ’ fl ‚ ŒÊŸÊ¥ ( )
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13. •ÊäÊÊ⁄U fl·̧ ∑§Ê ‚Íø∑§Ê¥∑§ „U◊‡ÊÊ ..............Á‹ÿÊ ¡ÊÃÊ „ÒU–
(•) 1 (’) 50 (‚)200 (Œ) 100 ( )

14. ÿÁŒ •ÊäÊÊ⁄U fl·¸ ∑§Ë ÃÈ‹ŸÊ ◊¥ ∞∑§ flSÃÈ ∑§Ë ∑§Ë◊Ã¥ 125' ’…∏U ªÿË, Ã’ ©U‚ flSÃÈ ∑§Ê ◊ÍÀÿ ‚Íø∑§Ê¥∑§ .............. „ÒU–
(•) 100 (’) 125 (‚) 225 (Œ) ©U¬ÿȨ̀ÄÃ ◊¥ ‚ ∑§Êß¸U Ÿ„UË¥ ( )

15. ÿÁŒ Á∑§‚Ë SÕÊŸ ¬⁄U fl·¸ 1991 ∑§ •ÊäÊÊ⁄U ¬⁄U fl·¸ 2009 ◊¥ ∑§Ë◊Ã ‚Íø∑§Ê¥∑§ 450 „ÒU, ÃÊ •ÊÒ‚Ã M§¬ ‚ ◊ÍÀÿ ◊¥ flÎÁhU
..............„ÈUß̧U–
(•) 4.50 ªÈáÊÊ (’) 3.50 ªÈáÊÊ (‚) 350' (Œ)  ’ fl ‚ ŒÊŸÊ¥ ( )

16. ‚◊ÿÊflÁäÊ 2 ∑§ Á‹∞ üÊÎ¥π‹ÊŸÈ¬ÊÃÊ¥ ∑§Ê ..............‚ ÁŒπÊÿÊ ¡ÊÃÊ „ÒU–
(•) P2/

Po 
X 100 (’) P2/

P1 
X 100

(‚)  P1/
Po 

X 100 (Œ) ©U¬ÿȨ̀ÄÃ ◊¥ ‚ ∑§Êß¸U Ÿ„UË¥ ( )

©UûÊ⁄U— 1. (•), 2. (‚), 3. (•), 4. (’), 5. (•), 6. (Œ), 7. (•), 8. (’),
9. (•), 10. (‚), 11. (’), 12. (Œ), 13. (Œ), 14. (‚), 15. (Œ), 16. (’).

(B) ‹ÉÊÍûÊ⁄UÊà◊∑§ ¬˝‡Ÿ (Short Answer Type Questions):
(•ÁäÊ∑§Ã◊ ‚Ë◊Ê— 50 ‡ÊéŒ)

1. ‚Íø∑§Ê¥∑§ ÄÿÊ „Ò¥U?
2. üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ∑§Ê •Õ¸ ∞fl¥ ‚ÍòÊ Á‹Áπ∞–
3. ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ∞fl¥ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ◊¥ •ãÃ⁄U S¬CU ∑§ËÁ¡∞–
4. •ÊäÊÊ⁄U fl·¸ ¬Á⁄UflÃ¸Ÿ ‚ •Ê¬ ÄÿÊ ‚◊¤ÊÃ „UÒ¥?
5. •ÊäÊÊ⁄U fl·¸ ¬Á⁄UflÃ¸Ÿ ÃÕÊ •ÊäÊÊ⁄U ¬Á⁄UflÃ¸Ÿ ◊¥ ÄÿÊ •ãÃ⁄U „ÒU?

(C) ÁŸ’ãäÊÊà◊∑§ ‚ÒhUÊÁãÃ∑§§ ¬˝‡Ÿ—
1. ‚Íø∑§Ê¥∑§ ÄÿÊ „Ò¥U? ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ◊¥ •ÊŸ flÊ‹Ë ‚◊SÿÊ•Ê¥ ∑§Ê ¬⁄UËˇÊáÊ ∑§ËÁ¡∞–
2. ÁSÕ⁄U ∞fl¥ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ◊¥ •ãÃ⁄U S¬CU ∑§ËÁ¡∞– ßU‚ •ãÃ⁄U ∑§Ê S¬CU ∑§⁄UŸ ∑§ Á‹∞ ∞∑§ ©U¬ÿÈÄÃ ©UŒÊ„U⁄áÊ

ŒËÁ¡∞–
3. ©U¬ÿÈQ  ©UŒÊ„U⁄UáÊÊ¥ mUÊ⁄UÊ ÷ÊÁ⁄UÃ ‚◊Í„UŸ ÁflÁäÊ ÃÕÊ ÷ÊÁ⁄UÃ ◊ÍÀÿÊŸÈ¬ÊÃ ÁflÁäÊ  ∑§Ê ‚◊¤ÊÊßUÿ–

(D) ‚¥ÅÿÊà◊∑§ ¬˝‡Ÿ (Numerical Questions)—
1. ÁŸêŸ ‚◊¥∑§Ê¥ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ë ⁄UøŸÊ ∑§ËÁ¡∞–

(i) 2005 ∑§Ê •ÊäÊÊ⁄U fl·¸ ◊ÊŸ∑§⁄U;
(ii) 2007 ∑§Ê •ÊäÊÊ⁄U fl·¸ ◊ÊŸ∑§⁄U–

fl·¸ 2005 2006 2007 2008 2009
∑§Ë◊Ã (M§.) 240 320 300 360 240

{©UûÊ⁄U—- (i) 100, 133.33, 125, 150, 100 (ii) 80, 106.67, 100, 120, 80}
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2. ÁŸêŸ ‚◊¥∑§Ê¥ ‚ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ ∑§ËÁ¡∞— (i) •ÊÒ‚Ã ◊ÍÀÿÊ¥ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U;
(ii) üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ (iii) 2004 ‚ üÊÎ¥π‹Ê ‚Íø∑§Ê¥∑§–

fl·¸ 2004 2005 2006 2007 2008 2009

∑§Ë◊Ã (M§.) 200 280 240 160 240 320

{©UûÊ⁄U— - (a) 83.33, 116.67, 100, 66.67, 100, 133.33 (b) 100, 140, 85.71, 66.67, 150.00,
133.33 (c) 100, 140, 120, 80, 120, 160 }

3. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ 2008 fl·¸ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U fl·¸ 2009 ∑§ Á‹∞ ∑§Ë◊Ã ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ ∑§ËÁ¡∞—
(i) ‚Ê◊ÍÁ„U∑§ ∑§Ë◊Ã ÁflÁäÊ ‚U; (ii) ◊ÍÀÿÊŸÈ¬ÊÃÊ¥ ∑§Ë •ÊÒ‚Ã ÁflÁäÊ ‚–

flSÃÈ∞¥

A 10 20
B 6 3
C 12 8
D 14 28
E 4 7

∑§Ë◊Ã (M§.)
2008 2009

{©UûÊ⁄U— - (i) 24.47  (ii) 138.33 }

4. ÃËŸ fl·ÊZ ∑§ Á‹∞ •ÊÒ‚Ã ∑§Ë◊ÃÊ¥ ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ ∑§ËÁ¡∞—

(Rate per Rupees 100)
Year Wheat Cotton Rice
I 10 Kgs. 4 Kgs. 3 Kgs.
II 9 Kgs. 3.5 Kgs. 3 Kgs.
III 9  Kgs. 3.5 Kgs. 2 Kgs.

{©UûÊ⁄U— - (i) 90; 98; 112 }

5. ÃËŸ flSÃÈ•Ê¥ ∑§Ë ÁŸêŸÊ¥Á∑§Ã ∑§Ë◊ÃÊ¥ ‚— (i) üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§ËÁ¡∞ (ii)  fl·¸ 2005 ‚ ©Uã„¥U
üÊÎ¥πÁ‹Ã ∑§ËÁ¡∞–

flSÃÈ∞¥

A 8 12 16 20 24
B 32 40 48 60 72
C 16 20 32 40 48

∑§Ë◊Ã (M§.)
2005 2006 2007 2008 2009

{©UûÊ⁄—- (i) 100, 133.33, 137.78, 125, 120  (ii) 100, 133.33, 183.70,
  229.62, 275.55 }
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6. fl·¸ 2008 ∑§ ◊ÍÀÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U fl·¸ 2009 ∑§ Á‹∞ ◊ÍÀÿ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ôÊÊÃ ∑§ËÁ¡∞—
(i) ÷ÊÁ⁄UÃ √ÿÿ ÁflÁäÊ ‚ (ii)  ¬ÊÁ⁄UflÊÁ⁄U∑§ ’¡≈U ÁflÁäÊ ‚–

Quantity Price in Price in
Article Consumed Unit 2008 2009

in 2008 (Rs.) (Rs.)
Wheat 2 Quintals per quintal 100.00 200.00
Rice 1 Quintal per quintal 160.00 220.00
Arhar 20Kgs. Per Kg. 1.20 2.80
Sugar 0.5 Quintal Per Kg. 2.00 3.00
Salt 10Kgs. per quintal 40.00 60.00
Oil 10  Kgs. Per Kg. 4.00 8.00
Clothing 20 metres Per metre 3.00 5.00
Fiel 4 Quintals per quintal 16.00 20.00
House rent 1 House per house 20.00 30.00

[Ans. 166.96]

7. fl·¸ 2006 ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄UU ¡ËflŸ ÁŸflÊ¸„ ‚Íø∑§Ê¥∑§Ê ∑§Ê ÁŸ◊Ê¸áÊ ∑§ËÁ¡∞—

Commoding

A 4 30 36 48 60
B 3 12 24 30 16
C 2 4 4 6 6

Weights Prices (in Rs.)
2006 2007 2008 2009

[Ans. 100, 142.22, 187.78, 166.67]

8. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ ‹S¬ÿ⁄U, ¬Ê‡ø ÃÕÊ Á»§‡Ê⁄U ∑§Ë ÁflÁäÊÿÊ¥ ‚ ∑§Ë◊Ã ∞fl¥ ◊ÊòÊÊ ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸ◊Ê¸áÊ ∑§ËÁ¡∞—

 2008 Base year 2009 (current year)
Price Total Total            Quantity

Articles Per unit expenditure expenditure
(Rs.) (Rs.) (Rs.)                 (Kgs.)

A 3 150 280 28
B 1 100 120 60
C 2 100 180 30
D 5 150 144 12
E 4 160 216 18

ÿ„U èÊË Á‚hU ∑§ËÁ¡∞ Á∑§ Á» ‡Ê⁄U ∑§Ê •ÊŒ‡Ê¸ ‚Íø∑§Ê¥∑§ Ãàfl ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ∞fl¥ ‚◊ÿ ©Uà∑˝§ÊêÿÃÊ ¬⁄UËˇÊáÊ ∑§Ê ‚ãÃÈCU
∑§⁄UÃÊ „ÒU–
[U©UûÊ⁄U—- 279.41, 279.76, 279.58]

9. (•) ÁŸêŸÊ¥Á∑§Ã ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ‚ üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸêÊÊ¸áÊ ∑§ËÁ¡∞—

Years 2005 2006 2007 2008 2009
Fixed base index nos. 80 90 95 100 105
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(’) ÁŸêŸÊ¥Á∑§Ã üÊÎ¥π‹Ê •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ‚ ÁSÕ⁄U •ÊäÊÊ⁄U ‚Íø∑§Ê¥∑§Ê¥ ∑§Ê ÁŸêÊÊ¸áÊ ∑§ËÁ¡∞—

Years 2005 2006 2007 2008 2009
Chain base index nos. 80 100 90 95 105

[©UûÊ⁄U (•) 100, 112.5, 105.55, 105.2, 105]
[ans (’) 80, 80, 72, 68.4, 71.8]

10. ª„Í¥ ∑§ ÁŸêŸÁ‹ÁπÃ ÕÊ∑§ ◊ÍÀÿ ‚Íø∑§Ê¥∑§ fl·¸ 2005 ∑§ •ÊäÊÊ⁄U ¬⁄U •ÊäÊÊÁ⁄ÃU „ÒU—

Year 2005 2006 2007 2008 2009
 Index no. 100 108 120 150 210

•ÊäÊÊ⁄ ∑§Ê fl·¸ 2007 ¬⁄U ¬Á⁄UflÃ¸Ÿ ∑§⁄U Ÿÿ ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§ËÁ¡∞–U

[©UûÊ⁄—-U ( 83.3,  90, 100, 125, 175]

11. fl·¸ 2001 ∑§Ê •ÊäÊÊ⁄ ◊ÊŸ∑§⁄U ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ flÊSÃÁfl∑§ •Êÿ ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§ËÁ¡∞U—

Year 2001 2002 2003 2004 2005 2006 2007 2008          2009

income 3600 4200 5000 5500 6000 6400 6800 7200 7500

(in Rs.)

general price 100 104 115 160 250 290 300 320 330

Index
Numbers

12. ÁŸêŸÊ¥Á∑§Ã ‚Íø∑§Ê¥∑§ üÊáÊË ‚ ‚Íø∑§Ê¥∑§ ôÊÊÃ ∑§ËÁ¡∞ (i) fl·¸ 2005 ∑§Ê •ÊäÊÊ⁄U ◊ÊŸ∑§⁄U (ii)fl·¸ 2006 ∑§Ê •ÊäÊÊ⁄U
◊ÊŸ∑§⁄U

[ ]

Year Series X Series Y Series Z
2003 100 - -
2004 280 - -
2005 200 100 -
2006 - 150 100
2007 - - 140
2008 - - 150
2009 - - 160

©UûÊ⁄U (i) 50, 140, 100, 150, 210, 225, 240
ans. (ii) 33.33, 93.33, 66.67, 100, 140, 150, 160
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1. ∑§Ê‹ üÊáÊË ∑§Ê •Õ¸

2. ∑§Ê‹ üÊáÊË ∑§Ë ¬Á⁄U÷ÊcÊÊ∞¥

3. ∑§Ê‹ üÊáÊË ∑§ ‚¥ÉÊ≈U∑§ (•¥ª)

4. •À¬∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§ ¬˝∑§Ê⁄

5. ∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ

6. ∑§Ê‹ üÊáÊË ÁŸŒ‡Ê¸

7. ∑§Ê‹ üÊáÊË ∑§ Áfl‡‹·áÊ ‚ ¬Ífl¸ •Êfl‡ÿ∑§ ‚◊ÊÿÊ¡Ÿ

8. ‚ÈŒËÉÊ¸ ∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§Ê ◊Ê¬Ÿ

9. ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§ ©U¬ÿÊª

10. ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§ ◊Ê¬Ÿ ∑§Ë ÁflÁäÊÿÊ¥—

11. ãÿÍŸÃ◊ flª¸ ÁflÁäÊ

12. ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ∑§Ë ◊ÊãÿÃÊ∞

13. √ÿfl‚Êÿ ◊¥ ∑§Ê‹ üÊáÊË ∑§Ê •ŸÈ¬˝ÿÊª

14. •èÿÊ‚ÊÕ¸ ¬˝‡Ÿ

flª¸ (Section)  D
•äÿÊÿ (Chapter) 2
∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ

(Analysis of Time Series)
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∑§Ê‹ üÊáÊË ∑§Ê •Õ¸
(Meaning of Time Series)

¡’ ‚◊¥∑§Ê ∑§Ê ©UŸ∑§ ÉÊÁ≈UÃ „UÊŸ ∑§ ‚◊ÿ ∑§ •ŸÈ‚Ê⁄U √ÿflÁSÕÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU ÃÊ ßU‚‚ ’ŸŸ flÊ‹Ë
‚Ê¥ÁÅÿ∑§Ëÿ üÊáÊË ∑§Ê ∑§Ê‹ üÊáÊË ∑§„UÊ ¡ÊÃÊ „ÒU– ßU‚ üÊáÊË ◊¥ ‚◊ÿ ∑§Ë ßU∑§Êß¸U ∑§Ê SflÃãòÊ ø⁄U ÃÕÊ ‚◊ÿ ∑§ Á‹∞
¡Ê ø⁄U ÁŒÿ „ÈU∞ „UÊÃ „Ò¥U ©Uã„U¥ •ÊÁüÊÃ ø⁄U ∑§„UÊ ¡ÊÃÊ „ÒU– fl·¸, ◊Ê„U, ¬πflÊ«∏Ê ‚#Ê„U, ÁŒŸ, ÉÊá≈UÊ Á◊ÁŸ≈U ÿÊ ‚Ò∑§á«U
∑§Ê ‚◊ÿ ∑§Ë ßU∑§Êß¸U ∑§ M§¬ ◊¥ ◊ÊŸ ¡ÊÃÊ „ÒU–

∑§Ê‹ üÊáÊË ∑§Ë ¬Á⁄U÷ÊcÊÊ∞¥
(Definitions of Time Series)

∑˝§ÊÄ‚≈UŸ ∞fl¥ ∑§Ê©U«UŸ ∑§ •ŸÈ‚Ê⁄U ‚◊ÿ ∑§ Á∑§‚Ë ◊Ê¬ ∑§ •ÊäÊÊ⁄U ¬⁄U ¬˝SÃÈÃ ‚◊¥∑§Ê ∑§ √ÿflÁSÕÃ
∑˝§◊ ∑§Ê ∑§Ê‹ üÊáÊË ∑§„UÊ ¡ÊÃÊ „ÒU–

‹ÈŸ-øÊ™§ ∑§ ‡ÊéŒÊ¥ ◊¥ ∞∑§ ∑§Ê‹ üÊáÊË ∑§Ê Á∑§‚Ë •ÊÁÕ¸∑§ ø⁄U ÿÊ Á◊ÁüÊÃ ø⁄UÊ¥, Á¡Ÿ∑§Ê ‚¥’¥äÊ ÁflÁ÷ÛÊ
‚◊ÿÊflÁäÊÿÊ¥ ‚ „UÊÃÊ „ÒU, ∑§ •fl‹Ê∑§ŸÊ¥ ‚ ‚¥ª˝„UáÊ ∑§ M§¬ ◊¥ ¬Á⁄U÷ÊÁ·Ã Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU–

©U¬ÿÈÄÃ¸ ¬Á⁄U÷Ê·Ê•Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ÿ„U ÁŸc∑§·¸ ÁŸ∑§‹ÃÊ „ÒU Á∑§ ‚◊ÿ ∑§ •ÊäÊÊ⁄U ¬⁄U •ÊäÊÊÁ⁄UÃ ‚◊¥∑§
◊Ê‹Ê∞¥ ∑§Ê‹ üÊáÊË ∑§„U‹ÊÃË „Ò¥U– ∑§Ê‹ üÊáÊË ◊¥ ¬˝àÿ∑§ ø⁄U ‚◊ÿÊŸÈ‚Ê⁄U ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU ßU‚Á‹∞ ÿ„U
√ÿÁQ§ªÃ üÊáÊË ∑§ M§¬ ◊¥ „UË „UÊÃË „ÒU–

∑§Ê‹ üÊáÊË ∑§ ‚¥ÉÊ≈U∑§ (•¥ª)
(Components of Time Series)

∑§Ê‹ üÊáÊË ∑§ ø⁄UÊ¥ ◊¥ Á¡Ÿ ∑§Ê⁄UáÊÊ¥ ‚ ¬Á⁄UflÃ¸Ÿ „UÊÃÊ „ÒU, ©Uã„¥U ∑§Ê‹-üÊáÊË ∑§ ‚¥ÉÊ≈U∑§ ∑§„UÊ ¡ÊÃÊ „ÒU– ∑§Ê‹
üÊáÊË ∑§ ‚◊¥∑§ ÁflÁ÷ÛÊ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ ¬Á⁄UáÊÊ◊ „UÊÃ „Ò¥U ÃÕÊ ßUŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê „UË ∑§Ê‹ üÊáÊË ∑§ ‚¥ÉÊ≈U∑§ ∑§„UÊ ¡Ê
‚∑§ÃÊ „ÒU– ßUŸ ‚¥ÉÊ≈U∑§Ê¥ ∑§Ê ◊ÈÅÿ M§¬ ‚ ÁŸêŸ flªÊZ ◊¥ ’Ê¥≈UÊ ¡Ê ‚∑§ÃÊ „ÒU–

dkyJs.kh ds la?kVd

nh?kZdkyhu ifjorZu vYidkyhu ifjorZu

izo`fÙk pØh; mPpopu ekSleh mPpkopu vfu;fer mPpkopu

•Ã— ∑§Ê‹ üÊáÊË ∑§ ÁŸêŸÁ‹ÁπÃ ‚¥ÉÊ≈U∑§ „UÊÃ „ÒU—
1) ÁŸÿÁ◊Ã ¬Á⁄UflÃ¸Ÿ (Regular Fluctuations)
(•) ‚ÈŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ÿÊ ©U¬ŸÁûÊ (Long term or Secular Trend) [T]

flª¸ (Section)  D
•äÿÊÿ (Chapter) 2
∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ

(Analysis of Time Series)
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(’) •À∑§Ê‹ËŸ ©UìÊÊfløŸ (Short-term Fluctuations)
(i) ◊ÊÒ‚◊Ë ©UìÊÊfløŸ (Seasonal Fluctuations) [S]
(ii) ø∑˝§Ëÿ ©UìÊÊfløŸ (Cyclical Fluctuations) [C]
2) •ÁŸÿÁ◊Ã ©UìÊÊfløŸ (Irrelugur Fluctuations) [I]
3.1) ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ÿÊ ©U¬ŸÁûÊ (Secular Trend) [T]

Á∑§‚Ë ÷Ë ∑§Ê‹ üÊáÊË ◊¥ ŒËÉÊ¸∑§Ê‹ ◊¥ flÎÁh, ∑§◊Ë ÿÊ ÁSÕ⁄UÃÊ ∑§Ë SflÊ÷ÊÁfl∑§ ¬˝flÎÁûÊ ∑§Ê ©U¬ŸÁûÊ ∑§„UÊ ¡ÊÃÊ
„ÒU– ßU‚ •¥ª˝¡Ë ∑§  •ˇÊ⁄U T  ‚ ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ¬˝flÎÁûÊ ‚ŒÒfl ŒËÉÊ¸∑§Ê‹ ◊¥ ∞∑§ „UË ÁŒ‡ÊÊ ◊¥ „UÊÃË „ÒU-
flÎÁh ∑§Ë ¬˝flÎÁûÊ flÎÁh Ãàfl (Growth factor) ∑§Ë ©U¬ÁSâÊÁÃ ∑§ ∑§Ê⁄UáÊ „UÊÃË „ÒU ÃÕÊ ∑§◊Ë ∑§Ë ¬˝flÎÁûÊ NÊ‚
Ãûfl (Decline Factor) ∑§ ∑§Ê⁄UáÊ „UÊÃË „ÒU– ∞∑§ ∑§Ê‹ ◊¥ ŒÊŸÊ¥ ¬˝flÎÁûÊÿÊ° ∞∑§ ‚ÊÕ ¬˝∑§≈U Ÿ„UË¥ „UÊ ‚∑§ÃË
„ÒU– ©U¬ŸÁûÊ •À¬∑§Ê‹ËŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê äÿÊŸ ◊¥ Ÿ„UË¥ ⁄UπÃË „Ò¥U–
3.2) •À∑§Ê‹ËŸ ©UìÊÊfløŸ (Short-term Fluctuations)

∑§Ê‹ üÊáÊË ◊¥ •À¬∑§Ê‹ ◊¥ ¡Ê ©UÃÊ⁄-ø…UÊfl „UÊÃ ⁄U„UÃ „Ò¥U ©Uã„¥U •À¬∑§Ê‹ËŸ ©UìÊÊfløŸ ∑§„UÃ „Ò¥U– üÊáÊË
∑§ ◊Í‹ ‚◊∑§Ê ◊¥ ‚ ŒËÉÊ¸∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§Ê „U≈UÊ ŒŸ ∑§ ’ÊŒ ¡Ê ∑È§¿U ’øÃÊ „ÒU, fl„UË •À¬∑§Ê‹ËŸ
©UìÊÊfløŸ „UÊÃÊ „ÒU–
a) ÿÊªÊà◊∑§ ÁŸŒ‡Ê¸ (Additive model) ∑§Ë Œ‡ÊÊ ◊¥

•À¬∑§Ê‹ËŸ ©UìÊÊfløŸ =◊Í‹ ‚◊¥∑§-©U¬ŸÁÃ
Short-term Fluctuations= Original data-Trend
b) ªÈáÊÊà◊∑§ ÁŸŒ‡Ê¸ (Multiplicative Model) ∑§Ë Œ‡ÊÊ ◊¥ —
•À¬∑§Ê‹ËŸ ©UìÊÊfløŸ =◊Í‹ ‚◊¥∑§÷©U¬ŸÁÃ =Orginal data÷Trend = O/T
•À¬∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§ ¬˝∑§Ê⁄U—-
(Types of Short- term fluctuations):
•À¬∑§Ê‹ËŸ ©UìÊÊfløŸ ŒÊ ¬˝∑§Ê⁄U ∑§ „UÊÃ „ÒU–
(i) ◊ÊÒ‚◊Ë ©UìÊÊfløŸ ∞fl¥ (ii) ø∑˝§Ëÿ ©UìÊÊfløŸ
◊ÊÒ‚◊Ë ©UìÊÊfløŸ (Seasonal Fluctuations) [S]

ÿ„U ÁŸÿÁ◊Ã ¬˝∑Î§ÁÃ ∑§ ¬˝ÁÃfl·¸ ÉÊÁ≈UÃ „UÊŸ flÊ‹ ∞‚ ©UìÊÊfløŸ „UÊÃ „ÒU ¡Ê ◊ÊÒ‚◊ (Weather) ÿÊ
‚◊Ê¡ ∑§ √ÿÁQ§ÿÊ¥ ∑§Ë •ÊŒÃ, ¬˝ø‹Ÿ, ⁄UËÁÃÁ⁄UflÊ¡ ∞fl¥ ¬⁄Uê¬⁄UÊ•Ê¥ ∑§ ∑§Ê⁄UáÊ ©Uà¬ÛÊ „UÊÃ „Ò¥U– ¡Ò‚- ¡fl⁄UÊÃ ∞fl¥
ª„UŸÊ¥ ∑§Ë Á’∑˝§Ë ‡ÊÊŒË ∑§ ◊ÊÒ‚◊ ◊¥ ’…∏U ¡ÊÃË „ÒU ÃÕÊ •ãÿ ◊ÊÒ‚◊ ◊¥ ÉÊ≈U ¡ÊÃË „ÒU– ◊ÊÒ‚◊Ë ©UìÊÊfløŸÊ¥ ∑§Ê ‚„UË
¬ÍflÊ¸ŸÈ◊ÊŸ ‹ªÊÿÊ ¡Ê ‚∑§ÃÊ „ÒU ÄÿÊ¥Á∑§ ßUŸ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ë ¬˝ÁÃfl·¸ ¬ÈŸ⁄UÊflÎÁûÊ „UÊÃË ⁄U„UÃË „ÒU–
ø∑˝§Ëÿ ©UìÊÊfløŸ (Cyclical Fluctuations) [C]

‚◊¥∑§Ê¥ ◊¥ ŒËÉÊ¸∑§Ê‹ ◊¥ ÁŸÿÁ◊Ã M§¬ ‚ ©UÃÊ⁄U ∞fl¥ ø…∏UÊfl „UÊŸ ∑§Ë ¬˝flÎÁÃ ∑§Ê ø∑˝§Ëÿ ©UìÊÊfløŸ ∑§„UÃ
„Ò¥U–ÿ„U ∑§Ê‹ üÊáÊË ∑§ ø⁄UÊ¥ ◊¥ ∞∑§ fl·¸ ‚ •ÁäÊ∑§ ∑§Ë •flÁäÊ ◊¥ „UÊŸ flÊ‹ ¬Á⁄UflÃ¸Ÿ „UÊÃ „Ò¥U ¡Ê √ÿÊfl‚ÊÁÿ∑§ ø∑˝§
(Business Cycle) ∑§Ê ¬Á⁄UáÊÊ◊ „Ò¥U– √ÿÊfl‚ÊÁÿ∑§ ø∑˝§Ê¥ ∑§Ë ∑˝§◊ÊŸÈ‚Ê⁄U øÊ⁄U •flSÕÊ∞¥ „UÊÃË „Ò¥U- ‚◊ÎÁh
(Prosperity) ¬̋ÁÃ‚Ê⁄U (Recession), •fl‚ÊŒ (Depression) ÃÕÊ ¬ÈŸM§àÕÊŸ (Recovery)–
‚ê¬ÍáÊ¸ √ÿÊfl‚ÊÁÿ∑§ ø∑˝§ ∑§Ë •flÁäÊ ‚Ê◊ÊãÿÃ— 5 ‚ 9 fl·¸ „UÊÃË „ÒU ¡Ê ‚◊ÎÁh ‚ ‹∑§⁄U •ª‹Ë ‚◊ÎÁh Ã∑§
∑§Ë •flÁäÊ „UÊÃË „ÒU–
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•ÁŸÿÁ◊Ã ©UìÊÊfløŸ (Irregular Fluctuations) [I]
Á∑§‚Ë ∑§Ê‹ üÊáÊË ◊¥ ∞‚ ¬Á⁄UflÃ¸Ÿ ¡Ê Á∑§‚Ë ÁŸÁ‡øÃ ∑˝§◊ ◊¥ Ÿ„UË¥ „UÊÃ, Á¡Ÿ∑§Ê ¬ÍflÊ¸ŸÈ◊ÊŸ Ÿ„UË¥ ‹ªÊÿÊ

¡Ê ‚∑§ÃÊ ÃÕÊ ¡Ê ¬ÍáÊ¸ M§¬ ‚ ŒÒflÿÊª (at random) ‚ ©Uà¬ÛÊ „UÊÃ „Ò¥U, •ÁŸÿÁ◊Ã ©UìÊÊfløŸ ∑§„U‹ÊÃ „Ò¥U–
∞‚ ¬Á⁄UflÃ¸Ÿ Á∑§‚Ë ∑˝§◊ ◊¥ Ÿ„UË¥ „UÊÃ „Ò¥U ÃÕÊ ßUŸ∑§ ÉÊÁ≈UÃ „UÊŸ ∑§Ë ∑§Êß¸U ÁŸÁ‡øÃ ‚◊ÿÊflÁäÊ Ÿ„UË¥ „ÊÃË „Ò¥U–

∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ
(Analysis of Time Series)

Á∑§‚Ë ∑§Ê‹ üÊáÊË ∑§ ÁflÁ÷ÛÊ ‚¥ÉÊ≈U∑§Ê¥ ∑§Ê •‹ª-•‹ª ∑§⁄UŸ ∑§Ë ¬˝Á∑˝§ÿÊ ∑§Ê ∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ
∑§„UÊ ¡ÊÃÊ „ÒU– ∑§Ê‹ üÊáÊË ∑§ Áfl‡‹·áÊ ◊¥ ∑§Ê‹ üÊáÊË ∑§ øÊ⁄UÊ¥ ‚¥ÉÊ≈U∑§Ê¥ ∑§Ê •‹ª-•‹ª Á∑§ÿ ¡ÊŸ ∑§Ê ¬˝ÿÊ‚
Á∑§ÿÊ ¡ÊÃÊ „ÒU ÄÿÊ¥Á∑§ ∑§Ê‹ üÊáÊË ßUŸ øÊ⁄UÊ¥ ‚¥ÉÊ≈U∑§Ê¥-¬˝flÎÁûÊ, ◊ÊÒ‚◊Ë Áflø⁄UáÊ, ø∑˝§Ëÿ ©UìÊÊfløŸ ∞fl¥ •ÁŸÿÁ◊Ã
¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê ‚Áê◊üÊáÊ „UÊÃË „Ò¥U–

∑§Ê‹ üÊáÊË ÁŸŒ‡Ê¸
(Time Series Models or Theorems)

∑§Ê‹ üÊáÊË ∑§ •fl‹ÊÁ∑§Ã ◊ÍÀÿÊ¥ ∑§Ë ©Uà¬ÁûÊ øÊ⁄UÊ¥ ‚¥ÉÊ≈U∑§Ê¥ ∑§Ë ∞∑§ ÁŸÁ‡øÃ Ã⁄UË∑§ ‚ •ãÃ¸√ÿfl„UÊ⁄U ∑§
∑§Ê⁄UáÊ „UÊÃË „ÒU– ∑§Ê‹ üÊáÊË ∑§Ê ¬ÃÊ ‹ªÊŸ ∑§Ë Áfl‡Ê· ÁflÁäÊ ∑§Ê ∑§Ê‹ üÊáÊË ÁŸŒ‡Ê¸ ∑§„UÊ ¡ÊÃÊ „ÒU– ∑§Ê‹ üÊáÊË ÁŸŒ‡Ê¸
ŒÊ ¬˝∑§Ê⁄U ∑§ „UÊÃ „Ò¥U-
(i) ÿÊíÿ ÿÊ ÿÊªÊÊà◊∑§ ÁŸŒ‡Ê¸ (Additive Model)
(ii) ªÈáÊÊà◊∑§ ÁŸŒ‡Ê¸ (Multiplicative Model)
ÿÊíÿ ÿÊ ÿÊªÊà◊∑§ ÁŸŒ‡Ê¸ (Additive Model)—

ßU‚∑§Ë •ÊäÊÊ⁄U÷ÍÃ ◊ÊãÿÃÊ ÿ„U „ÒU Á∑§ ◊Í‹ ‚◊¥∑§ (O) øÊ⁄UÊ¥ ‚¥ÉÊ≈U∑§Ê¥ ∑§Ê ÿÊª „UÊÃÊ „ÒU– •ÕÊ¸Ã-
(O =T+S+C+I)

•À¬∑§Ê‹ËŸ ©UìÊÊfløŸ =O-T=S+C+I ÿÊ  O-T-S = C+I
¡„UÊ¥Á∑§—
O= ∑§Ê‹ üÊáÊË ∑§Ê ◊Í‹ ø⁄U (Original Variable)
T= ‚ÈŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊU (Secular Trend)
S= ◊ÊÒ‚◊Ë Áflø⁄UáÊU (Seasonal Variations)
C= ø∑˝§Ëÿ ©UìÊÊfløŸU (Cyclical Fluctuations)
I= •ÁŸÿÁ◊Ã ©UìÊÊfløŸ (Irregular Fluctuations)
(ii) ªÈáÊÊà◊∑§ ÁŸŒ‡Ê¸ (Multiplicatine Model)

ßU‚ ÁŸŒ‡Ê¸ ∑§Ë ◊ÊãÿÃÊ ∑§ •ŸÈ‚Ê⁄U ∑§Ê‹ üÊáÊË ∑§Ê ◊Í‹ ‚◊¥∑§ (O) øÊ⁄UÊ¥ ‚¥ÉÊ≈U∑§Ê¥ ∑§Ê ªÈáÊŸ»§‹ „UÊÃÊ
„ÒU– •ÕÊ¸Ã˜

O =T x S x C x I
•À¬∑§Ê‹ËŸ Áflø⁄UáÊ  = O/T = SCI
ŸÊ≈U— •Õ¸‡ÊÊSòÊ ∞fl¥ √ÿfl‚Êÿ ‚ ‚¥’¥ÁäÊÃ •ÁäÊ∑§Ã⁄U ∑§Ê‹ üÊÁáÊÿÊ¥ ªÈáÊÊà◊∑§ ÁŸŒ‡Ê¸ ∑§ •ÊäÊÊ⁄U ¬⁄U ’ŸË „ÈUß¸U „UÊÃË
„Ò¥U– √ÿfl„UÊ⁄U ◊¥ ÿÊíÿ ÁŸŒ‡Ê¸ ∑§Ê ©U¬ÿÊª ’„ÈUÃ ∑§◊ „UÊÃÊ „ÒU–
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∑§Ê‹ üÊáÊË ∑§ Áfl‡‹·áÊ ‚ ¬Ífl¸ •Êfl‡ÿ∑§ ‚◊ÊÿÊ¡Ÿ
(Adjustments Required Before Analysis of Time Series) :
¡’ ‚◊¥∑§Ê ◊¥ ∞∑§M§¬ÃÊ Ÿ „UÊ ÃÊ ©Uã„U ÃÈ‹ŸÊÿÊÇÿ ’ŸÊŸ ∑§ Á‹∞ ∑È§¿U ¬˝Ê⁄UÁê÷∑§ ‚◊ÿÊ¡Ÿ ∑§⁄UŸÊ

•Êfl‡ÿ∑§ „UÊÃÊ „ÒU– ∑§Ê‹ üÊáÊË ∑§ Áfl‡‹·áÊ ‚ ¬Ífl¸ ÁŸêŸÁ‹ÁπÃ ∑§Ê ‚◊ÿÊ¡Ÿ ∑§⁄UŸÊ •Êfl‡ÿ∑§ „UÊÃÊ „ÒU—-
(i) ÁÃÁÕÿÊ¥ ◊¥ Áflø⁄UáÊÊ¥ ∑§ Á‹∞ ‚◊ÊÿÊ¡Ÿ
(ii) ¡Ÿ‚¥ÅÿÊ ◊¥ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Á‹∞ ‚◊ÊÿÊ¡Ÿ
(iii) ◊ÍÀÿÊ¥ ◊¥ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Á‹∞ ‚◊ÊÿÊ¡Ÿ
(iv) •ãÿ ‚◊ÊÿÊ¡Ÿ
ÁÃÁÕÿÊ¥ ◊¥ Áflø⁄UáÊÊ ∑§ Á‹∞ ‚◊ÊÿÊ¡Ÿ

(Adjustments for calender Variations) :
¬˝àÿ∑§ ◊Ê„U ◊¥ ∑§Êÿ¸‡ÊË‹ ÁŒfl‚Ê¥ ∑§Ë ‚¥ÅÿÊ ’⁄UÊ’⁄U Ÿ„UË¥ ⁄U„UÃË „ÒU– ÿ„U ◊Ê„U ∑§ ÁŒŸÊ¥, Áfl‡Ê· ¿ÈUÁ≈UÿÊ¥,

„U«∏ÃÊ‹ •ÊÁŒ ∑§ ∑§Ê⁄UáÊ ¬˝÷ÊÁflÃ „UÊÃË „ÒU– ◊Ê„U ∑§ ÁŒŸÊ¥ ◊¥ ∞‚ •ãÃ⁄U ∑§Ê ∑§‹á«U⁄U Áflø⁄UáÊ ∑§„UÊ ¡ÊÃÊ „Ò– ∑§Ê‹
üÊáÊË ∑§Ê Áfl‡‹·áÊ ∑§⁄UŸ ‚ ¬Ífl¸ ∑§‹á«U⁄U Áflø⁄UáÊ ∑§Ê ‚◊ÊÿÊ¡Ÿ ∑§⁄UŸÊ •Êfl‡ÿ∑§ „UÊÃÊ „ÒU– ßU‚∑§ Á‹∞ ‚¥’¥ÁäÊÃ
◊ÊÁ‚∑§ ‚◊¥∑§Ê ◊¥ ©U‚ ◊Ê‚ ∑§ flÊSÃÁfl∑§ ∑§Êÿ¸‡ÊË‹ ÁŒfl‚Ê¥ ∑§Ê ÷Êª Œ∑§⁄U ŒÒÁŸ∑§ •ÊÒ‚Ã ‚◊¥∑§ ôÊÊÃ Á∑§ÿ ¡ÊÃ
„Ò¥U– ßUŸ •ÊÒ‚Ã ‚◊¥∑§Ê ∑§Ê ©U‚ fl·¸ ∑§ ÁŒŸÊ¥ ∑§Ë ‚¥ÅÿÊ ‚ ªÈáÊÊ ∑§⁄U∑§ 12 ∑§Ê ÷Êª ÁŒÿÊ ¡ÊÃÊ „ÒU Á¡‚‚
‚◊ÿÊÁ¡Ã ◊ÊÁ‚∑§ ‚◊¥∑§ ¬˝ÊåÃ „UÊ ¡ÊÃ „Ò¥U– ßUŸ ‚◊ÊÿÊÁ¡Ã ‚◊¥∑§Ê ∑§ •ÊäÊÊ⁄U ¬⁄U ∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ Á∑§ÿÊ
¡ÊÃÊ „ÒU–

(•) ‚◊¥∑§Ê ∑§Ê ŒÒÁŸ∑§ •ÊÒ‚Ã = flÊSÃÁfl∑§ ◊ÊÁ‚∑§ ‚◊¥∑§    ______________________________
©U‚ ◊Ê„U ◊¥ ∑§Êÿ¸‡ÊË‹ ÁŒfl‚Ê¥ ∑§Ë flÊSÃÁfl∑§ ‚¥ÅÿÊ

(’) ‚◊ÊÿÊÁ¡Ã ◊ÊÁ‚∑§ ‚◊¥∑§ = •ÊÒ‚Ã ŒÒÁŸ∑§ ‚◊¥∑§ X fl·¸ ◊¥ ÁŒŸÊ¥ ∑§Ë ∑È§‹ ‚¥ÅÿÊ

_________________________________________
         12

¡Ÿ‚¥ÅÿÊ ◊¥ ¬Á⁄UflÃ¸ŸÊ¥ ∑§ Á‹∞ ‚◊ÊÿÊ¡Ÿ
(Adjustments for Population Changes) :
¡Ÿ‚¥ÅÿÊ ∑§ •Ê∑§Ê⁄U ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê ∑§Ê‹ üÊáÊË ∑§ ‚◊¥∑§Ê ¬⁄U ¬˝÷Êfl ¬«∏ÃÊ „ÒU– ◊Ê¥ª, ¬ÍÁÃ¸, ©U¬÷Êª,

©Uà¬ÊŒŸ, •Êÿ, √ÿÿ •ÊÁŒ ‚ ‚¥’¥ÁäÊÃ ‚◊¥∑§ ¡Ÿ‚¥ÅÿÊ ◊¥ ¬Á⁄UflÃ¸Ÿ ‚ ¬˝÷ÊÁflÃ „UÊÃ „ÒU¥– ÁŸ⁄U¬ˇÊ ‚◊¥∑§Ê ∑§
•ÊäÊÊ⁄U ¬⁄U ∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ ∑§⁄UŸÊ ©UÁøÃ Ÿ„UË¥ „UÊÃÊ „ÒU– ‚Ê¬ˇÊ ‚◊¥∑§ ¡Ò‚-¬˝ÁÃ√ÿÁQ§ •Êÿ (Per
Capita Income) ∑§ •ÊäÊÊ⁄U ¬⁄U ∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ ∑§⁄UŸÊ ©UÁøÃ „UÊÃÊ „ÒU–
◊ÍÀÿÊ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§ Á‹∞ ‚◊ÊÿÊ¡Ÿ

(Adjustments for Price Changes) :
ÁŸ⁄U¬̌ Ê ‚◊¥∑§ ◊ÍÀÿÊ¥ ◊¥ ¬Á⁄UflÃ¸Ÿ ‚ ¬˝÷ÊÁflÃ ⁄U„UÃ „Ò¥U– ∑§Ê‹ üÊáÊË ∑§Ê Áfl‡‹·áÊ ∑§⁄UŸ ∑§ Á‹∞ ‚◊∑§Ê¥ ∑§Ë

•U¬S»§ÁÃ (Deflation of Data) ∑§⁄UŸÊ •Êfl‡ÿ∑§ „ÒU– ßU‚∑§ Á‹∞ ◊ÊÒÁŒ˝∑§ ◊ÍÀÿÊ¥ ◊¥ ©U¬ÿÈQ§ ◊ÍÀÿ
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‚Íø∑§Ê¥∑§ ∑§Ê ÷Êª Œ∑§⁄U flÊSÃÁfl∑§ ‚◊¥∑§ ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U– ßUŸ flÊSÃÁfl∑§ ‚◊¥∑§Ê ∑§ •ÊäÊÊ⁄U ¬⁄U ∑§Ê‹ üÊáÊË
∑§Ê Áfl‡‹·áÊ Á∑§ÿÊ ¡ÊŸÊ ©UÁøÃ „ÒU–
•ãÿ ‚◊ÊÿÊ¡Ÿ

(Other Adjustments) :
©U¬ÿÈQ¸§ ‚◊ÊÿÊ¡ŸÊ¥ ∑§ •‹ÊflÊ ∑§ß¸U •ãÿ ’ÊÃÊ¥ ∑§ Á‹∞ ÷Ë ‚◊¥∑§Ê ◊¥ ‚◊ÊÿÊ¡Ÿ Á∑§ÿÊ ¡ÊŸÊ •Êfl‡ÿ∑§

„ÒU– ©UŒÊ„U⁄UáÊ ∑§ Á‹∞, ‚◊¥∑§Ê ∑§ ‚¥∑§‹Ÿ ∑§Ë ÁflÁäÊ, ‚◊¥∑§Ê ∑§Ë ßU∑§Êß¸U, ¬Á⁄U÷Ê·Ê, ÷ÊÒªÊÁ‹∑§ Œ‡ÊÊ•Ê¥ ◊¥ •ãÃ⁄U
•ÊÁŒ ◊¥ ‚¡ÊÃËÿÃÊ ‹ÊŸ ∑§ Á‹∞ •Ê¥∑§«∏Ê¥ ◊¥ ‚◊ÊÿÊ¡Ÿ ∑§⁄U ‹ŸÊ øÊÁ„U∞– ßUŸ ‚÷Ë ‚◊ÊÿÊ¡ŸÊ¥ ∑§ ’ÊŒ „UË
∑§Ê‹-üÊáÊË Áfl‡‹·áÊ ∑§ ÿÊÇÿ „UÊÃË „ÒU–

‚ÈŒËÉÊ¸ ∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§Ê ◊Ê¬Ÿ
(Measurement of Secular Trend)

‚ÈŒËÉÊ¸ ∑§Ê‹ËŸ ¬˝flÎÁûÊ ∞∑§ üÊáÊË ◊¥ ŒËÉÊ¸∑§Ê‹ ◊¥ ∞∑§ „UË ÁŒ‡ÊÊ ◊¥ ‹ªÊÃÊ⁄U flÎÁh, ∑§◊Ë ÿÊ ÁSÕ⁄UÃÊ ∑§Ê
¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃË „ÒU– ÿÁŒ •À¬∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§ ¬˝÷Êfl ∑§Ê „U≈UÊ ÁŒÿÊ ¡Êfl ÃÊ ‚¥’¥ÁäÊÃ •Ê¥∑§«∏ ¬˝flÎÁûÊ ∑§Ê
¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „Ò¥U–
ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§ ©U¬ÿÊª

(Uses of Secular Trend) :
Á∑§‚Ë ∑§Ê‹ üÊáÊË ◊¥ ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ÁŸêŸÊ¥Á∑§Ã ©Ug‡ÿÊ¥ ∑§ Á‹∞ Á∑§ÿÊ ¡ÊÃÊ „ÒU—-
i) ‚◊¥∑§Ê ∑§Ë ¬˝flÎÁûÊ ∑§Ê ¡ÊŸŸ „UÃÈÈÈÈ;
ii) •À¬∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§Ê ¡ÊŸŸ „UÃÈ–

‚◊¥∑§Ê ∑§Ë ¬˝flÎÁûÊ ∑§Ê ¡ÊŸŸ „UÃÈÈÈÈ— ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§Ê ôÊÊÃ ∑§⁄UŸ ∑§Ê ◊ÈÅÿ  ©Ug‡ÿ flÎÁh ∑§Ë ÁŒ‡ÊÊ ∑§Ê ¬ÃÊ
‹ªÊŸÊ „UÊÃÊ „ÒU- •ÕÊ¸Ã˜ flÎÁh ÉÊŸÊà◊∑§ „ÒU ÿÊ ́ §áÊÊà◊∑§– ßU‚‚ ∞∑§ ©UlÊª ◊¥ „ÈUß¸U flÎÁh ∑§Ë ÃÈ‹ŸÊ •ãÿ ©UlÊªÊ¥
◊¥ „ÈUß¸U flÎÁh ‚ ∑§Ë ¡Ê ‚∑§ÃË „ÒU– ßU‚‚ ÷ÊflË ‚◊¥∑§Ê ∑§Ê •ŸÈ◊ÊŸ ‹ªÊŸ ◊¥ ÷Ë ‚„UÊÿÃÊ Á◊‹ÃË „ÒU–
•À¬∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§Ê ¡ÊŸŸ „UÃÈ— ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§Ê ôÊÊÃ ∑§⁄UŸ ∑§Ê ŒÍ‚⁄UÊ ©Ug‡ÿ ◊Í‹ ‚◊¥∑§Ê ◊¥
‚Áê◊Á‹Ã •À¬∑§Ê‹ËŸ Áflø⁄UáÊÊ¥ ∑§Ê ¬ÃÊ ‹ªÊŸÊ „ÒU– ÿ„U ‚◊¥∑§ üÊáÊË ∑§ ¬˝ÁÃM§¬ ¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃÊ „ÒU Á∑§
ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§Ê ◊Í‹ ‚◊¥∑§ ◊¥ ‚ Á∑§‚ ¬˝∑§Ê⁄U „U≈UÊ ∑§⁄U •À¬∑§Ê‹ËŸ Áflø⁄UáÊ ôÊÊÃ Á∑§ÿ ¡Êfl¥– ÿÊÇÿÊà◊∑§
¬˝ÁÃM§¬ ◊¥ ◊Í‹ ‚◊¥∑§ ◊¥ ‚ ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§Ê ÉÊ≈UÊ∑§⁄U •À¬∑§Ê‹ËŸ Áflø⁄UáÊ ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U– ¡’Á∑§
ªÈáÊÊà◊∑§ ¬˝ÁÃM§¬ ◊¥ ◊Í‹ ‚◊¥∑§ ◊¥ ¬˝flÎÁûÊ ∑§Ê ÷Êª Œ∑§⁄U •À¬∑§Ê‹ËŸ Áflø⁄UáÊ ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U–
ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§ ◊Ê¬Ÿ ∑§Ë ÁflÁäÊÿÊ¥—
(Methods for Measurement of Secular Trend) :
¬˝flÎÁûÊ ∑§ ◊Ê¬Ÿ ∑§ Á‹∞ ÁŸêŸÁ‹ÁπÃ ◊„Uàfl¬ÍáÊ¸ ÁflÁäÊÿÊ° „ÒU—
i) ◊ÈQ§ „USÃ fl∑˝§ ÁflÁäÊ (Free Hand Curve Method)
ii) •h¸ ◊Êäÿ ÁflÁäÊ (Semi Averages Method)
iii) ø‹ ◊Êäÿ ÁflÁäÊ (Moving Averages Method)
iv) ãÿÍŸÃ◊ flª¸ ÁflÁäÊ (Method of Least squares)
◊ÈQ§ „USÃ fl∑˝§ ÁflÁäÊ (Free Hand Curve Method)

‚ÈŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§ ◊Ê¬Ÿ „UÃÈ ÿ„U ‚’‚ ‚⁄U‹ ÁflÁäÊ „ÒU– ßU‚ ÁflÁäÊ ∑§ •ãÃª¸Ã ‚◊ÿ üÊáÊË ∑§
•Ê¥∑§«∏Ê¥ ∑§Ê ∞∑§ ⁄‘UπÊÁøòÊ  (Graph) ¬⁄U ¬˝ŒÁ‡Ê¸Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU– ∞∑§ ©UÁøÃ ¬Ò◊ÊŸÊ ‹Ã „ÈU∞ ‚◊ÿ ßU∑§Êß¸U ∑§Ê
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x-•ˇÊ ¬⁄U ÃÕÊ ÁŒÿ „ÈU∞ ø⁄U ◊ÍÀÿÊ¥ ∑§Ê Y •ˇÊ ¬⁄U ÁŒπÊÿÊ ¡ÊÃÊ „ÒU– ßU‚∑§ ¬‡øÊÃ˜  ©UìÊÊfløŸÊ¥ ∑§Ê äÿÊŸ ◊¥
⁄UπÃ „ÈU∞ ◊ÈÄÃ „USÃ ‚ ∞∑§ ∞‚Ê fl∑˝§ ’ŸÊÿÊ ¡ÊÃÊ „ÒU ¡Ê ßUŸ ©UìÊÊfløŸÊ¥ ∑§ ◊äÿ ‚ „UÊÃÊ „ÈU•Ê ªÈ¡⁄‘U– ÿ„U fl∑˝§
„UË ◊ÈÄÃ-„USÃ ¬˝flÎÁûÊ fl∑˝§ ∑§„U‹ÊÃÊ „ÒU ¡Ê •À¬∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§Ê ŒÍ⁄U ∑§⁄U∑§ ¬˝flÎÁÃ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃÊ „ÒU–
ÿ„U fl∑˝§ ÁŸ⁄UËˇÊáÊ (inspection) mUÊ⁄UÊ πË¥øÊ ¡ÊÃÊ „ÒU– ßU‚Á‹∞ ßU‚ ÁflÁäÊ ∑§Ê ÁŸ⁄UËˇÊáÊ mUÊ⁄UÊ fl∑̋§ ÁflÁäÊ ÷Ë ∑§„UÊ
¡ÊÃÊ „ÒU–

‚Ê◊ÊãÿÃ— fl∑˝§ ◊ÈQ§ „USÃ ‚ πË¥øÊ ¡ÊÃÊ „ÒU– ¡Ê ‚ËäÊË ⁄‘UπÊ ∑§ M§¬ ◊¥ ÷Ë ‚∑§ÃÊ „ÒU– ßU‚∑§ Á‹∞ ¬Ò◊ÊŸÊ,
⁄‘UπÊ ‚¥’¥ÁäÊÃ ÁŸÿ◊ •ÊÁŒ ∑§Ê ÷Ë äÿÊŸ ◊¥ ⁄UπÊ ¡Ê ‚∑§ÃÊ „ÒU– ÿ„U äÿÊŸ ◊¥ ⁄UπŸ ∑§Ë ’ÊÃ „ÒU Á∑§ πË¥øÊ ªÿÊ fl∑˝§
‚⁄UÁ‹Ã fl∑˝§ (Smooth Curve) „UÊ ÃÕÊ ¬˝flÎÁÃ ⁄‘UπÊ ∑§ ™§¬⁄U ∞fl¥ ŸËø ’⁄UÊ’⁄U ‚¥ÅÿÊ ◊¥ Á’ãŒÍ (Dots)
„UÊ– ßU‚ ÁflÁäÊ ‚ πË¥øË ªÿË ¬˝flÎÁûÊ ⁄‘UπÊ ÿÊ ¬˝flÎÁûÊ ∑§Ê ÷Áflcÿ ∑§ ◊ÍÀÿÊ¥ ∑§Ê ¬ÍflÊ¸ŸÈ◊ÊŸ ‹ªÊŸ ∑§ Á‹∞ ∑§Ê◊ ◊¥
Á‹ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ßU‚ ÁflÁäÊ ◊¥ fl∑˝§ ⁄‘UπÊ ∑§Ê SflM§¬ ’ŸÊŸ flÊ‹ √ÿÁQ§ ¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃÊ „ÒU ßU‚ËÁ‹∞ ¬˝Ê# ¬˝flÎÁûÊ
¬ˇÊ¬ÊÃ ∑§Ë ÷ÊflŸÊ ‚ ¬˝÷ÊÁflÃ „UÊÃË „ÒU– •Ã— ¡„UÊ¥ ‡ÊÈhÃÊ ∑§Ë •ÁäÊ∑§ •Êfl‡ÿ∑§ÃÊ „ÒU fl„UÊ¥ ¬˝flÎÁûÊ ôÊÊÃ ∑§⁄UŸ ∑§
Á‹∞ ßU‚ ÁflÁäÊ ∑§Ê ©U¬ÿÊª Ÿ„UË¥ Á∑§ÿÊ ¡ÊŸÊ øÊÁ„U∞–
©UŒÊ„U⁄UáÊ  (Illustration)1 —-
ÁŸêŸÁ‹ÁπÃ ‚◊¥∑§ Á∑§‚Ë ∑§ê¬ŸË ∑§ ©Uà¬ÊŒŸ ‹ÊªÃ ‚ ‚¥’¥ÁäÊÃ „ÒU–
The following data are related to production cost of a company:

◊ÈÄÃ „USÃ ÁflÁäÊ ‚ ∞∑§ ¬˝flÎÁûÊ ⁄‘UπÊ ∑§Ê ÁŸ◊Ê¸áÊ ∑§ËÁ¡∞–
Fit a trend line by freehand curve Method:

•h¸ ◊Êäÿ ÁflÁäÊ (SEMI- AVERAGE METHOD) :
üÊáÊË ∑§ ¬˝àÿ∑§ •ÊäÊ ÷Êª (¬ÍflÊ¸h¸ ∞fl¥ ©UûÊ⁄UÊh¸) ∑§ ‚◊ÊãÃ⁄U ◊Êäÿ ∑§Ê •h¸ ◊Êäÿ ∑§„UÊ ¡ÊÃÊ „ÒU– •h¸

◊ÊäÿÊ¥ ∑§ mUÊ⁄UÊ ¬˝flÎÁÃ ∑§ ÁŸäÊÊ¸⁄UáÊ „UÃÈ ÁŸêŸÁ‹ÁπÃ ¬˝Á∑˝§ÿÊ •¬ŸÊÿË ¡ÊÃË „ÒU–
•) ∑§Ê‹ üÊáÊË ∑§ ø⁄U ◊ÍÀÿÊ¥ ∑§Ê ŒÊ ’⁄UÊ’⁄U ÷ÊªÊ¥ ◊¥ ’Ê¥≈UÊ ¡Êfl– ÿÁŒ ∑È§‹ ø⁄UÊ¥ ∑§Ë ‚¥ÅÿÊ Áfl·◊ (Odd) „UÊ,
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•ÕÊ¸Ã˜ 5,7,9,11,15 •ÊÁŒ „UÊ ÃÊ ◊äÿ◊ ◊ÍÀÿ ∑§Ê ¿UÊ«∏ ÁŒÿÊ ¡ÊÃÊ „ÒU– ¡Ò‚ ÿÁŒ ∑§Ê‹ üÊáÊË ◊¥ 15 ø⁄U
„UÊ¥ ÃÊ ’Ëø ∑§ 8 fl¥ ø⁄U ∑§Ê ¿UÊ«∏ ÁŒÿÊ ¡ÊÃÊ „ÒU ÃÕÊ ¬„U‹ •ÊäÊ ÷Êª (¬ÍflÊ¸h) ◊¥ ∞∑§ ‚ ‚ÊÃ Ã∑§ ∑§ ‚ÊÃ
ø⁄U ‚Áê◊Á‹Ã Á∑§ÿ ¡Êfl¥ª ÃÕÊ ŒÍ‚⁄‘U •ÊäÊ ÷Êª (©UûÊ⁄UÊh¸) ◊¥ 9 ‚ 15 Ã∑§ ∑§ ‚ÊÃ ø⁄U ‚Áê◊Á‹Ã „UÊª¥–

’) ŒÊŸÊ¥ ÷ÊªÊ¥ ∑§ •‹ª-•‹ª ‚◊ÊãÃ⁄U ◊Êäÿ ôÊÊÃ Á∑§ÿ ¡Êfl¥–
‚) ©U¬ÿÈQ¸§ ‚◊ÊãÃ⁄U ◊Êäÿ üÊáÊË ∑§ ‚¥’¥ÁäÊÃ •h¸ ÷Êª ∑§ ◊äÿ∑§Ê fl·¸ ∑§Ë ¬˝flÎÁûÊ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „Ò¥U– ¡Ò‚

üÊáÊË ◊¥ ∑È§‹ 15 ø⁄U „UÊŸ ¬⁄U ¬˝Õ◊ •h¸ ‚◊ÊãÃ⁄U ◊Êäÿ øÊÒÕ fl·¸ ∑§Ë ©U¬ŸÁÃ ∑§Ê ÃÕÊ ÁmUÃËÿ •h¸ ‚◊ÊãÃ⁄U
◊Êäÿ 12 fl fl·¸ ∑§Ë ©U¬ŸÁÃ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄‘UªÊ–

Œ) ⁄‘UπÊ ÁøòÊ ¬⁄U ŒÊŸÊ¥ •h¸ ◊ÊäÿÊ¥ ∑§Ê ‚¥’¥ÁäÊÃ ◊äÿ∑§Ê fl·¸ ∑§ Á‹∞ ŒÊ Á’ãŒÈ•Ê¥ ∑§ M§¬ ◊¥ •¥Á∑§Ã Á∑§ÿÊ ¡ÊÃÊ
„ÒU–

ÿ) ŒÊŸÊ¥ ◊Êäÿ Á’ãŒÈ•Ê¥ ∑§Ê ∞∑§ ‚⁄U‹ ⁄‘UπÊ mUÊ⁄UÊ Á◊‹Ê ÁŒÿÊ ¡ÊÃÊ „ÒU– ÿ„UË ⁄‘UπÊ •h¸ ◊Êäÿ ÁflÁäÊ mUÊ⁄UÊ ¬˝ÊåÃ
¬˝flÎÁûÊ ⁄‘UπÊ „UÊÃË „ÒU–

⁄U) ÷Áflcÿ ∑§Ë ‚◊ÿÊflÁäÊ ∑§ Á‹∞ ¬˝flÎÁûÊ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ∑§⁄UŸ „UÃÈ ßU‚ ¬˝flÎÁûÊ ⁄‘UπÊ ∑§Ê •Êª ’…∏UÊ ÁŒÿÊ ¡ÊÃÊ „ÒU–
©UŒÊ„U⁄UáÊ  (Illustration) - 2 :
•h¸ ◊Êäÿ ÁflÁäÊ ‚ ¬˝flÎÁûÊ ∑§Ê ÁŒπÊÃ „ÈU∞ ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ∑§Ê ⁄‘UπÊÁøòÊ ¬⁄U ¬˝ŒÁ‡Ê¸Ã ∑§ËÁ¡∞—-
Plot the following data on graph paper showing the trends by semi-aver-
ages method

„U‹ (Solution) —-
•h¸ ◊Êäÿ ÁflÁäÊ ‚ ¬˝flÎÁûÊ ◊ÍÀÿÊ¥  ∑§Ë ªáÊŸÊ

20 26 18 24 22 30 22 26 36 24 32

fl·̧ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Á’∑̋§Ë
(‹Êπ M§¬ÿÊ¥ ◊¥)

¬˝Õ◊ •h¸ ÷Êª ÁmUÃËÿ •h¸ ÷Êª

20+26+18+24+22
5

= 110
5

= 22
22+26+36+24+32

5
= 140

5
= 28

i) fl·¸ 2000 ‚ 2004 Ã∑§ 2006 ‚ 2010 Ã∑§

ii) •h¸ ◊Êäÿ
(¬˝flÎÁûÊ ◊ÍÀÿ)

iii) ◊äÿ∑§Ê fl·¸ 2002 (¬˝Õ◊ •m¸U÷Êª ∑§Ê ÃË‚⁄UÊ fl·¸) 2008 (ÁmUÃËÿ •m¸U÷Êª ∑§Ê ÃË‚⁄UÊ fl·¸)

GRAPH SHOWING TREND BY SEMI-
AVERAGE METHOD
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•Ã— fl·¸ 2002 ∑§Ê ¬˝flÎÁûÊ ◊ÍÀÿ 22 „ÒU ÃÕÊ fl·¸ 2008 ∑§Ê 28– ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ê ‚¥’¥ÁäÊÃ ◊äÿ∑§Ê
fl·ÊZ ∑§ ‚Ê◊Ÿ •¥Á∑§Ã ∑§⁄U ŒÊŸÊ¥ Á’ãŒÈ•Ê¥ ∑§Ê ¡Ê«∏Ã „ÈU∞ ¬˝flÎÁûÊ ⁄‘UπÊ πË¥øË ªÿË „ÒU–
©UŒÊ„U⁄UáÊ(Illustration) - 3

ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ •h¸ ◊Êäÿ ÁflÁäÊ mUÊ⁄UÊ ∞∑§ ¬˝flÎÁûÊ ⁄‘UπÊ ’ŸÊ∞—-
Draw a trend line by the method of Semi-averages from the following data
: Production Waste

(No. of units)
Years

fl·̧
Production Waste

(No. of units)
Years

fl·̧

2001 450 2006 434

2002 440 2007 418

2003 456 2008 424

2004 430 2009 420

2005 442

450+440+456+430
4

= 1776
4

= 444

fl·¸ 2007-08 ’Ëø ∑§Ê

¬˝Õ◊ •h¸÷Êª ÁmUÃËÿ •h¸÷Êª

„U‹  Solution:
•h¸ ◊ÊäÿÊ¥ ∑§Ë ªáÊŸÊ

◊äÿ ∑§Ê fl·¸

fl·̧ ¬˝Õ◊ øÊ⁄U fl·¸ 2001 ‚ 2004 Ã∑§ •ÁãÃ◊ øÊ⁄U fl·¸ 2006 ‚ 2009 Ã∑§

•h¸ ◊Êäÿ(¬˝flÎÁûÊ
◊ÍÀÿ)

434+418+424+420
4

= 1696
4

= 424

fl·¸ 2002-03 ’Ëø ∑§Ê

ŒÊŸÊ¥ ◊äÿ∑§Ê fl·ÊZ ∑§ •h¸ ◊ÊäÿÊ¥ ∑§Ê ª˝Ê»§ ¬⁄U •¥Á∑§Ã Á∑§ÿÊ ªÿÊ „ÒU– ßUŸ ŒÊŸÊ¥ Á’ãŒÈ•Ê¥
∑§Ê ¡Ê«∏∑§⁄U ∞∑§ ¬˝flÎÁûÊ ⁄‘UπÊ ÁŸêŸ ª˝Ê»§ ¬⁄U πË¥øË ªÿË „ÒU—-

400

410

420

430

440

450

455

0 2001 2003 2005 2007 2009 2010

460 GRAPH SHOWING TREND BY SEMI-
AVERAGE METHOD

(      ) ORIGINAL VALUE

(----) TREND LINE

Years
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ø‹- ◊Êäÿ ÁflÁäÊ  (Moving Averages Method)

ø‹ ◊Êäÿ ÁflÁäÊ •À¬∑§Ê‹ËŸ ©UìÊÊfløŸÊ¥ ∑§Ê ŒÍ⁄U ∑§⁄U∑§ ∑§Ê‹ üÊáÊË ∑§Ë ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ∑§Ê ÁŒπÊÿ
¡ÊŸ ∑§Ë ∞∑§ ‚⁄U‹ ÁflÁäÊ „ÒU– ßU‚ ÁflÁäÊ ∑§ •ãÃª¸Ã ¬˝flÎÁûÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ‚’‚ ¬„U‹ ø‹ ◊Êäÿ ∑§Ë •flÁäÊ
ÁŸäÊÊ¸Á⁄UÃ ∑§Ë ¡ÊÃË „ÒU ¡Ê Á∑§ √ÿÊfl‚ÊÁÿ∑§ ø∑˝§ (Business Cycle) ∑§Ë •ÁfläÊ ¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃË „ÒU– ÿ„U
•ÁfläÊ ‚◊ ( Even) ÿÊ Áfl·◊ „UÊ ‚∑§ÃË „ÒU– ø‹ ◊Êäÿ ∑§Ë •flÁäÊ Á¡ÃŸË •ÁäÊ∑§ „UÊªË •À¬∑§Ê‹ËŸ
©UÃÊ⁄U-ø…∏UÊfl ©UÃŸ „UË ∑§◊ ÿÊ ‚◊Ê# „UÊ ¡Êÿª¥–

Áfl·◊ ‚◊ÿÊflÁäÊ ∑§ Á‹∞ ø‹ ◊ÊäÿÊ¥ ∑§Ë ªáÊŸÊ ¬˝Á∑˝§ÿÊ—
(Procedure for Computation of moving averages of odd time periods:)

i) ø‹ ◊Êäÿ ∑§Ë ‚◊ÿÊflÁäÊ ∑§Ê ÁŸäÊÊ¸⁄UáÊ Á∑§ÿÊ ¡Êfl– ÿ„U 3,5,7 ÿÊ •ãÿ Áfl·◊ ‚¥ÅÿÊ ∑§ fl·¸ ÿÊ ◊Ê„U „UÊ
‚∑§ÃË „ÒU– ◊ÊŸÊ Á∑§ ÿ„U ‚◊ÿÊflÁäÊ 5 fl·¸ „ÒU–

ii) ¬˝Õ◊ ¬Ê¥ø fl·ÊZ ∑§ ø⁄U ◊ÍÀÿÊ¥ ∑§ ÿÊª ÃÕÊ ©UŸ∑§Ê ‚◊ÊãÃ⁄U ◊Êäÿ ◊äÿ∑§Ê fl·¸ 3 ∑§ ‚Ê◊Ÿ Á‹πÊ ¡Êfl¥–
iii) ßU‚∑§ ’ÊŒ ¬˝Õ◊ fl·¸ ∑§ ø⁄U ◊ÍÀÿ ∑§Ê ¿UÊ«∏∑§⁄U •ª‹ ¬Ê¥ø fl·ÊZ ∑§ ◊ÍÀÿÊ¥ ∑§Ê ÿÊª ÃÕÊ ‚◊ÊãÃ⁄U ◊Êäÿ  øÊÒÕ

fl·¸ ∑§ ‚Ê◊Ÿ Á‹πÊ ¡Êfl–
iv) ßU‚∑§ ’ÊŒ ŒÍ‚⁄‘U fl·¸ ∑§ ø⁄U ◊ÍÀÿ ∑§Ê ¿UÊ«∏∑§⁄U •ª‹ 5 fl·ÊZ (3 ‚ 7 fl·¸ Ã∑§) ∑§ ◊ÍÀÿÊ¥ ∑§Ê ÿÊª ÃÕÊ

‚◊ÊãÃ⁄U ◊Êäÿ ¬Ê¥øfl¥ fl·¸ ∑§ ‚Ê◊Ÿ Á‹πÊ ¡Êfl– ÿ„U Á∑˝§ÿÊ Ã’ Ã∑§ ∑§⁄‘¥Uª ¡’ Ã∑§ üÊáÊË ∑§Ê •ÁãÃ◊ ◊ÍÀÿ
ø‹ ÿÊª ◊¥ ‚Áê◊Á‹Ã Ÿ „UÊ ¡Êfl–
©U¬ÿÈQ¸§ ¬˝∑§Ê⁄U ‚ ÁŸ∑§Ê‹ ªÿ ‚◊ÊãÃ⁄U ◊Êäÿ „UË ø‹ ◊Êäÿ „UÊÃ „Ò¥U •ÊÒ⁄U ßUŸ ø‹ ◊ÊäÿÊ¥ ∑§Ê „UË ‚¥’ÁãäÊÃ

◊äÿ∑§Ê fl·¸ ∑§Ê ¬˝flÎÁûÊ ◊ÍÀÿ ∑§„UÊ ¡ÊÃÊ „ÒU– 5 fl·Ë¸ÿ ø‹ ◊Êäÿ ∑§Ë Œ‡ÊÊ ◊¥ ¬˝Õ◊ ŒÊ fl·ÊZ ÃÕÊ •ÁãÃ◊ ŒÊ fl·ÊZ
∑§ ø‹ ◊Êäÿ ÁŸäÊÊ¸Á⁄UÃ Ÿ„UË¥ Á∑§ÿ ¡Ê ‚∑§Ã „Ò¥U– ÿÁŒ 3 fl·Ë¸ÿ ø‹ ◊Êäÿ ôÊÊÃ ∑§⁄UŸÊ „UÊ ÃÊ ¬˝Õ◊ ∞fl¥ •ÁãÃ◊
fl·¸ ∑§ Á‹∞ ø‹ ◊Êäÿ ÁŸäÊÊ¸Á⁄UÃ Ÿ„UË¥ Á∑§ÿ ¡Ê ‚∑§Ã „Ò¥U–

ŸÊ≈U- ø‹ ◊ÊäÿÊ¥ ∑§Ê „UË ¬˝flÎÁûÊ ◊ÍÀÿ ◊ÊŸÊ ¡ÊÃÊ „ÒU–

©UŒÊ„U⁄UáÊ (Illustration) - 4
ÁŸêŸÁ‹ÁπÃ ‚◊¥∑§Ê ‚ 5 fl·Ë¸ÿ ø‹ ◊ÊäÿÊ¥ ∑§Ê ‹Ã „ÈU∞ ¬˝flÎÁûÊ ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞—-

Á’∑˝§Ë (1000
ßU∑§ÊßUÿÊ¥ ◊¥)

fl·̧ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

220 240 210 190 170 200 180 160 130 140

Find out trend values by taking 5 yearly moving averages from the following data:
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„U‹ (Solution: )
5 fl·Ë¸ÿ ø‹ ◊ÊäÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ

‚◊ ‚◊ÿÊflÁäÊ ∑§ Á‹∞ ø‹ ◊ÊäÿÊ¥ ∑§Ë ªáÊŸ ¬˝Á∑˝§ÿÊ (Procedure for Computation of
Moving Averages of Even number of period)

ÿÁŒ √ÿÊfl‚ÊÁÿ∑§ ø∑˝§ ∑§Ë •flÁäÊ ‚◊ fl·ÊZ ¡Ò‚ 2, 4 ,6, 8 •ÊÁŒ „UÊ ÃÊ ø‹ ◊ÊäÿÊ¥ ‚ ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§
ÁŸäÊÊ¸⁄UáÊ „UÃÈ ÁŸêŸ ¬˝Á∑˝§ÿÊ •¬ŸÊÿË ¡ÊÃË „ÒU–
i) ÿÁŒ øÊ⁄U-fl·Ë¸ÿ ø‹ ◊Êäÿ ôÊÊÃ ∑§⁄UŸ „UÊ¥ ÃÊ ¬˝âÊ◊ øÊ⁄U fl·ÊZ ∑§ ø⁄U ◊ÍÀÿÊ¥ ∑§Ê ÿÊª ÁmUÃËÿ ÃÕÊ ÃÎÃËÿ fl·¸

∑§ ◊äÿ Á‹πÊ ¡Êfl– ßU‚∑§ ¬‡øÊÃ˜ ¬„U‹ ◊ÍÀÿ ∑§Ê ¿UÊ«∏∑§⁄U •ª‹ øÊ⁄U fl·ÊZ ∑§Ê ÿÊª ÃÎÃËÿ ∞fl¥ øÃÈÕ¸ fl·¸
∑§ ◊äÿ Á‹πÊ ¡Êfl– ßU‚ ¬˝∑§Ê⁄U •ÁãÃ◊ ø⁄U ◊ÍÀÿ ∑§Ê ‚Áê◊Á‹Ã ∑§⁄UŸ Ã∑§ ÿ„U ¬˝Á∑˝§ÿÊ •¬ŸÊÿË ¡Êfl–

ii) ßU‚∑§ ¬‡øÊÃ˜ øÊ⁄U fl·Ë¸ÿ ÿÊªÊ¥ ∑§Ê ∑§ãŒ˝Ëÿ∑§⁄UáÊ Á∑§ÿÊ ¡Êfl– ßU‚∑§ Á‹∞ ¡Ê 4 fl·Ë¸ÿ ÿÊª ŒÍ‚⁄‘U ∞fl¥ ÃË‚⁄‘U
fl·¸ ∑§ ’Ëø ÃÕÊ ÃË‚⁄‘U ∞fl¥ øÊÒÕ fl·¸ ∑§ ’Ëø „Ò¥U ©Uã„¥U ¡Ê«∏∑§⁄U ÃË‚⁄‘U fl·¸ ∑§ ‚Ê◊Ÿ Á‹πÊ ¡Êfl– ßU‚Ë ¬˝∑§Ê⁄U
¡Ê 4 fl·Ë¸ÿ ÿÊª ÃË‚⁄‘U ∞fl¥ øÊÒÕ ÃÕÊ øÊÒÕ ∞fl¥ ¬Ê¥øfl fl·¸ ∑§ ’Ëø Á‹π „ÈU∞ „Ò¥U, ©Uã„¥U øÊÒÕ fl·¸ ∑§ ‚Ê◊Ÿ
Á‹πÊ ¡Êfl– •ÁãÃ◊ øÊ⁄U fl·Ë¸ÿ ÿÊª ∑§Ê ÿÈÇ‹ ÿÊª ◊¥ ‚Áê◊Á‹Ã ∑§⁄UŸ Ã∑§ ÿ„U ÿÈÇ‹ ÿÊª ¬˝Á∑˝§ÿÊ ¡Ê⁄UË
⁄ÅÊUË ¡Êfl–

iii) ÿÈÇ‹ ÿÊª 8 fl·ÊZ ∑§ ø⁄U ◊ÍÀÿÊ¥ ∑§Ê ÿÊª „UÊÃÊ „ÒU– •Ã— ÿÈÇ‹ ÿÊª ◊¥ 8 ∑§Ê ÷Êª Œ∑§⁄U øÊ⁄U fl·Ë¸ÿ ø‹ ◊Êäÿ
ôÊÊÃ Á∑§ÿ ¡ÊÃ „Ò¥U–

©UŒÊ„U⁄UáÊ (Illustration) - 5
ÁŸêŸÊÁ∑§Ã •Ê¥∑§«∏Ê¥ ‚ 4 fl·Ë¸ÿ ø‹ ◊ÊäÿÊ¥ ∑§ •ÊäÊÊ⁄U ¬˝flÎÁûÊ ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞—-

Find out trend values by taking 4 yearly moving averages from the follow-
ing data:

Sales
(1000 units)

220
240
210
190
170
200
180
160
130
140

-
-

1030
1010
950
900
840
810

-
-

-
-

206
202
190
180
168
162

-
-

Years 5 Yearly Moving Totals 5 Yearly Moving Averages
 (T)

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

Years 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Production
(in tonnes)

464 515 518 467 502 540 557 571 586 612
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ãÿÍŸÃ◊ flª¸ ÁflÁäÊ
(Method of Least Squares)

¬˝flÎÁûÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ∞∑§ ªÁáÊÃËÿ ÁflÁäÊ „ÒU– ßU‚ ÁflÁäÊ ∑§ •ãÃª¸Ã ªÁáÊÃËÿ
‚◊Ë∑§⁄UáÊÊ¥ ∑§Ë ‚„UÊÿÃÊ ‚ ∞∑§ ¬˝flÎÁûÊ ⁄‘UπÊ πË¥øË ¡ÊÃË „Ò– ßU‚ ⁄‘UπÊ ∑§Ê ‚flÊ¸ûÊ◊ ©U¬ÿÈQ§ ⁄‘UπÊ (Line of
best fit) ÷Ë ∑§„UÊ ¡ÊÃÊ „ÒU– ¬˝flÎÁûÊ ⁄‘UπÊ ÿÊ ÃÊ ∞∑§ ‚ËäÊË ⁄‘UπÊ ∑§ M§¬ ◊¥ „UÊ ‚∑§ÃË „ÒU •ÕflÊ ∞∑§ fl∑˝§
(Parabolic Curve) ∑§ M§¬ ◊¥–
ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ∑§Ë ◊ÊãÿÃÊ∞¥
(Assumptions of the least squares method) :

U ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ÁŸêŸÁ‹ÁπÃ ŒÊ ◊ÊãÿÃÊ•Ê¥ ¬⁄U •ÊäÊÊÁ⁄UÃ „ÒU—
i) •Ê¥∑§Á‹Ã ¬˝flÎÁûÊ ◊ÍÀÿ (Computed Trend Values) ÃÕÊ ◊Í‹ ‚◊¥∑§Ê¥ ∑§ Áflø‹ŸÊ¥ ∑§Ê ÿÊª ‡ÊÍãÿ

„UÊÃÊ „ÒU–
•ÕÊ¸Ã˜          ∑(Y-Yc)=0

¡„UÊ¥ Á∑§ Y=  ◊Í‹ ‚◊¥∑§
ÃÕÊ Yc=  •Ê¥∑§Á‹Ã ¬˝flÎÁÃ ◊ÍÀÿ–

ii) •Ê¥∑§Á‹Ã ¬˝flÎÁÃ ◊ÍÀÿÊ¥ ÃÕÊ ◊Í‹ ‚◊¥∑§Ê ∑§ Áflø‹ŸÊ¥ ∑§ flªÊZ ∑§Ê ÿÊª •ãÿ Á∑§‚Ë •ÊäÊÊ⁄U ¬⁄U ôÊÊÃ Áflø‹Ÿ¥
∑§ flªÊZ ∑§ ÿÊª ‚ ∑§◊ „UÊÃÊ „ÒU–

•ÕÊ¸Ã˜        ∑(Y-Yc)2= ãÿÍŸÃ◊
‚⁄U‹ ⁄‘UπËÿ ¬˝flÎÁûÊ •ãflÊÿÊ¡Ÿ
(Fitting a straight Line Trend) :

4 fl·Ë¸ÿ ø‹
ÿÊª

(iii)

464
515
518
467
502
540
557
571
586
612

-
-

3966
4029
4093
4236
4424
4580

-
-

©Uà¬ÊŒŸ
(≈UŸ)

(ii)

fl·¸

(i)

4U fl·Ë¸ÿ ø‹
◊Êäÿ SÃê÷ iv/8

(¬˝flÎÁûÊ ◊ÍÀÿ)
(v)

-
-

495.75
503.63
511.63
529.50
553.00
572.50

-
-

ø‹ ÿÊªÊ¥ ∑§Ê
∑§ãŒ˝Ëÿ∑§⁄UáÊ

(iv)

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

„U‹ Solution :
øÊ⁄U fl·Ë¸ÿ ø‹ -◊ÊäÿÊ¥ ∑§Ë ªáÊŸÊ

-
-

1964
2002
2027
2066
2170
2254
2326

-
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ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ∑§ mUÊ⁄UÊ ‚⁄U‹ ⁄‘UπËÿ ¬˝flÎÁûÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ÁŸêŸ •ÊäÊÊ⁄U÷ÍÃ ‚◊Ë∑§⁄UáÊ ∑§Ê ¬˝ÿÊª
Á∑§ÿÊ ¡ÊÃÊ „ÒU–

(Yc=a+b x)
¡„UÊ¥ Á∑§ — Yc= ©U¬ŸÁÃ ◊ÍÀÿ Á¡‚∑§Ë ªáÊŸÊ ∑§Ë ¡ÊŸË „ÒU–

   a= ÁSÕ⁄UÊ¥∑§, Á¡‚∑§Ë ªáÊŸÊ ∑§Ë ¡ÊŸË „ÒU– ¡’ ‚◊ÿ ßU∑§Êß¸U ∑§Ê ‡ÊÍãÿ ◊ÊŸÊ ¡Êfl ÃÊ ¬Á⁄U∑§Á‹Ã ¬˝flÎÁûÊ
◊ÍÀÿ ∑§Ê a ∑§„UÊ ¡ÊÃÊ „ÒU– a fl„U ◊ÍÀÿ „UÊÃÊ „ÒU ¡„UÊ¥ ‚ ⁄‘UπÊÁøòÊ ¬⁄U ¬˝flÎÁûÊ ⁄‘UπÊ ¬˝Ê⁄UêèÊ „UÊÃË „ÒU– ßU‚ ¬˝flÎÁûÊ ⁄‘ÅUÊÊ
∑§Ê ¬˝Ê⁄UÁê÷∑§ Á’ãŒÈ (intercept of trend value) ÷Ë ∑§„UÊ ¡ÊÃÊ „ÒU–

 b=ÁSÕ⁄UÊ¥∑§, Á¡‚∑§Ë ªáÊŸÊ ∑§Ë ¡ÊŸË „ÒU– ÿ„U ¬˝flÎÁûÊ ⁄‘UπÊ ∑§ …U‹ÊŸ (Slope) ∑§Ê ß¥UÁªÃ ∑§⁄UÃÊ „ÒU–
‚◊ÿÊ•flÁäÊ ◊¥ ßU∑§Êß¸U ¬Á⁄UflÃ¸Ÿ „UÊŸ ¬⁄U ¬˝flÎÁûÊ ◊ÍÀÿ (Yc) ◊¥ „UÊŸ flÊ‹ ¬Á⁄UflÃ¸Ÿ ∑§Ë ◊ÊòÊÊ ∑§Ê b mUÊ⁄UÊ ß¥UÁªÃ
Á∑§ÿÊ ¡ÊÃÊ „ÒU–

©U¬⁄UÊQ§ a ÃÕÊ  b ÁSÕ⁄UÊ¥∑§Ê¥ ∑§Ë ªáÊŸÊ ÁŸêŸÊÁ∑§Ã ŒÊ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê „U‹ ∑§⁄U∑§ ∑§Ë ¡ÊÃË „ÒU–
∑Y =     Na + b ∑X ———— (i)

∑XY = a ∑X + b ∑X2 ———— (ii)
¡„UÊ¥ Á∑§—- N = ∑§Ê‹ üÊáÊË ◊¥ ŒË ªÿË •flÁäÊÿÊ¥ ∑§Ë ‚¥ÅÿÊ

∑X = ‚◊ÿ ßU∑§Êß¸U ◊ÍÀÿÊ¥ ∑§Ê ÿÊª
∑Y = ∑§Ê‹ üÊáÊË ◊¥ ÁŒÿ ªÿ ◊Í‹ ‚◊¥∑§Ê ∑§Ê ÿÊª
∑X2 = ‚◊ÿ ßU∑§Êß¸U ◊ÍÀÿÊ¥ ∑§ flªÊZ ∑§Ê ÿÊª
∑XY = ‚◊ÿ ßU∑§Êß¸U ◊ÍÀÿ ÃÕÊ Ãà‚¥’ÁãäÊÃ ◊Í‹ ‚◊¥∑§ ∑§ ªÈáÊŸ»§‹Ê¥ ∑§Ê ÿÊª –

¬˝flÎÁûÊ ◊ÍÀÿ ∑§Ë ªáÊŸÊ ÁŸêŸ ‚◊Ë∑§⁄UáÊ ◊¥ ‚◊ÿ ßU∑§Êß¸U (X) ∑§Ê ◊ÊŸ ¬˝ÁÃSÕÊÁ¬Ã ∑§⁄U∑§ Á∑§ÿÊ ¡ÊÃÊ „ÒU—
Yc = a+bx

‚◊ÿ ßU∑§Êß¸U x ∑§Ë ªáÊŸÊ ÁŸêŸÊ¥Á∑§Ã ŒÊ ÁflÁäÊÿÊ¥ ‚ ∑§Ë ¡Ê ‚∑§ÃË „ÒU—
i) ∑§Ê‹ üÊáÊË ∑§ ¬˝Õ◊ fl·¸ ∑§Ê ◊Í‹ fl·¸ ◊ÊŸ∑§⁄U •ÕÊ¸Ã˜ ŒËÉÊ¸ ÿÊ ¬˝àÿˇÊ ÁflÁäÊ; ÃÕÊ
ii) ∑§Ê‹ üÊáÊË ∑§ ◊äÿ∑§Ê fl·¸ (Median Year) ∑§Ê ◊Í‹ fl·¸ ◊ÊŸ∑§⁄U •ÕÊ¸Ã˜ ‹ÉÊÈ ÁflÁäÊ–

©UŒÊ„U⁄UáÊ  (Illustration) - 6
ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ ∞∑§ ‚⁄U‹ ¬˝flÎÁûÊ ⁄‘UπÊ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ∑§⁄U ßU‚ ⁄‘UπÊÁøòÊ ¬⁄U ß¥UÁªÃ ∑§ËÁ¡∞ ÃÕÊ fl·¸

2010 ∑§ ¬˝àÿÊÁ‡ÊÃ ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞—-
Fit  a straight line from the following data and plot it on the graph

Compute the estimated value for the year 2010.

2003 2004 2005 2006 2007 2008 2009fl·̧

S∑Í§≈U⁄U ¬¥¡ËÿŸ
‚¥ÅÿÊ

160 350 340 580 770 910 950
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¬˝flÎÁûÊ ◊ÍÀÿ ‚◊Ë∑§⁄UáÊ : Yc= a+bx
ÁSÕ⁄UÊ¥∑§ a ÃÕÊ b ∑§Ê ÁŸäÊÊ¸⁄UáÊ ÁŸêŸÊ¥Á∑§Ã ŒÊ ‚◊Ë∑§⁄UáÊÊ¥ ∑§ „U‹ ∑§ •ÊäÊÊ⁄U ¬⁄U Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—

∑Y = Na + b ∑X ———— (i)
∑XY=  a ∑X + b ∑X2 ———— (ii)

¬Á⁄U∑§Á‹Ã ◊ÍÀÿÊ¥ ∑§Ê ©U¬ÿÈQ¸§ ‚◊Ë∑§⁄UáÊÊ¥ ◊¥ ¬˝ÁÃSÕÊÁ¬Ã ∑§⁄UŸ ¬⁄U —-
4060 = 7a+21b ———— (i)
16100 = 21a+91b ———— (ii)

‚◊Ë∑§⁄UáÊ  (i) ∑§Ê 3 U‚ ªÈáÊÊ ∑§⁄U∑§ ©U‚ ‚◊Ë∑§⁄UáÊ (ii) ◊¥ U‚ ÉÊ≈UÊŸ ¬⁄U—
 21a+91b =   16100 (ii)

-21a+63b = -12180 (iii)
        28b = 3920

 b ∑§Ê ◊ÊŸ ‚◊Ë∑§⁄UáÊ (i) ◊¥ ⁄UπŸ ¬⁄U
7a+(21 x 140) = 4060; or 7a = 4060- 2940

3920
28

= 140or   b =

or, 7a = 1120 or a =
1120

7
= 160

•Ã— ¬˝flÎÁûÊ ◊ÍÀÿ ‚◊Ë∑§⁄UáÊ ÁŸêŸ M§¬ ◊¥ „UÊªÊ—-
Yc = 160 + 140 X

„U‹  (Solution )
2003 fl·¸ ∑§Ê ◊Í‹ fl·¸ ◊ÊŸ∑§⁄U ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ

Calculation of Trend Values (Taking the year 2003 as origin)

0
1
4
9
16
25
36

0
1
2
3
4
5
6

160+140 x 0= 160
160+140 x 1= 300
160+140 x 2= 440
160+140 x 3= 580
160+140 x 4= 720
160+140 x 5= 860
160+140 x 6= 1000

¬Á⁄U∑§Á‹Ã ¬˝flÎÁûÊ ◊ÍÀÿ
Yc= 160+140X

0
350
680
1740
3080
4550
5700

X
¬¥¡ËÿÃ

S∑Í§≈U⁄U ‚¥ÅÿÊ
Y

160
350
340
580
770
910
950

2003
2004
2005
2006
2007
2008
2009

fl·̧ X2 XY

N= 7 4060∑y 21∑x 91∑x2 16100∑xy 4060∑y
C

¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ (Computation of Trend Values) :
¬˝flÎÁÃ ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ ∑§⁄UŸ „UÃÈ ‚◊ÿÊflÁäÊ ∑§Ê ÁŸ◊AÊ¥Á∑§Ã ‚◊Ë∑§⁄UáÊ ∑§ •ÊäÊÊ⁄U ¬⁄U  'X' ◊¥ ’Œ‹Ê ¡ÊflªÊ—
X= ‚◊ÿÊflÁäÊ (fl·ÊZ ◊¥) - 2003 (◊Í‹ fl·¸)

◊Í‹ fl·¸ 2003 ∑§ Á‹∞  'X' ∑§Ê ◊ÊŸ ‡ÊÍãÿ „UÊªÊ–
fl·¸ 2003, X= 0, ¬˝flÎÁûÊ ◊ÍÀÿ    Yc= 160+140x0= 160
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Linear Trend by the Method of Least Squares

2003 2004 2005 2006 2007 2008 2009 2010

‹ÉÊÈ ÁflÁäÊ (Short-cut method):

ßU‚ ÁflÁäÊ ∑§ •ãÃª¸Ã ◊äÿ∑§Ê fl·¸ ∑§Ê ◊Í‹ fl·¸ ◊ÊŸ∑§⁄U X  ∑§Ë ªáÊŸÊ ∑§Ë ¡ÊÃË „ÒU– ÿÁŒ ∑§Ê‹ üÊáÊË ◊¥

‚◊ÿÊflÁäÊ (N) Áfl·◊ ‚¥ÅÿÊ ◊¥ ŒË „ÈUß¸U „UÊ ÃÊ „UË ‹ÉÊÈ ÁflÁäÊ ∑§Ê ¬˝ÿÈQ§ ∑§⁄UŸÊ ©UÁøÃ ⁄U„UªÊ–

ßU‚ ÁflÁäÊ ◊¥ ◊äÿ∑§Ê fl·¸ ∑§Ê ◊Í‹ fl·¸ ◊ÊŸŸ ∑§ ∑§Ê⁄UáÊ X ∑§Ê ÿÊª ‡ÊÍãÿ „UÊÃÊ „ÒU •ÊÒ⁄U  a ÃÕÊ  b ∑§Ê ◊ÍÀÿ

¬˝àÿˇÊÃ— ÁŸêŸ ¬˝∑§Ê⁄U ÁŸäÊÊ¸Á⁄UÃ „UÊ ¡ÊÃÊ „ÒU—-

‚◊Ë∑§⁄UáÊ

∑Y=  Na + b ∑X

øÍ¥Á∑§ ∑X= 0 „ÒU ß‚Á‹∞ ∑Y=Na  •ÕflÊ a= ∑Y÷N

ßU‚Ë ¬˝∑§Ê⁄U ‚◊Ë∑§⁄UáÊ (ii) ∑§ •ÊäÊÊ⁄U ¬⁄U  b ∑§Ê ◊ÍÀÿ ÁŸêŸ ¬˝∑§Ê⁄U ôÊÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU—-

∑ XY=a ∑X+ b ∑X2

•ÕflÊ b∑X2=∑XY

•ÕflÊ b =∑XY/∑X2

©UŒÊ„U⁄UáÊ —- 7

©UŒÊ„U⁄UáÊ 6 ◊¥ ÁŒÿ ªÿ ‚◊¥∑§Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ◊äÿ∑§Ê fl·¸ ∑§Ê ◊Í‹ ◊ÊŸ∑§⁄U ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ

∑§ËÁ¡∞—-

Compute the trend values for the data given in illustration- 6 by taking

middle year as origin:

fl·¸ 2004, X= 1, ¬˝flÎÁûÊ ◊ÍÀÿ      Yc= 160+140x1= 300
fl·¸ 2010, X= (2010-2003)= 7
fl·¸ 2010 (Yc )= 160+140x7= 160+980  = 1140
•Ã— fl·¸ 2010 ∑§ Á‹∞ ¬˝àÿÊÁ‡ÊÃ ◊ÍÀÿ 1140 „ÊªÊ–
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„U‹ (Solution) :

◊äÿ∑§Ê fl·¸ 2006 ∑§Ê ◊Í‹ ◊ÊŸ∑§⁄U ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ë ªáÊŸÊ

X
(year -
2006)

Trend Values
Y= 580+140X

580+140x -3 = 160
580+140x -2 = 300
580+140x -1 = 440
580+140x 0 = 580
580+140x 1 = 720
580+140x 2 = 860
580+140x 3 = 1000

4060  ∑Y
C

XY

-480
-700
-340

0
+770
+1820
+2850

3920∑XY

9
4
1
0
1
4
9

28 ∑X2

X2

-3
-2
-1
0

+1
+2
+3

0 ∑X

No. of
Scooter

Regis (Y)

160
350
340
580
770
910
950

4060∑Y

2003
2004
2005
2006
2007
2008
2009
N=7

Years

¬˝flÎÁûÊ ‚◊Ë∑§⁄UáÊ ÁŸêŸ ¬˝∑§Ê⁄U „ÒU—-
         YC = a+bX
a ÃÕÊ b ÁSÕ⁄UÊ¥∑§ ∑§Ê ◊ÍÀÿ ÁŸêŸÊ¥Á∑§Ã ŒÊ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê ‚⁄U‹ ∑§⁄U ÁŸäÊÊ¸Á⁄UÃ Á∑§ÿÊ ¡ÊflªÊ—

∑Y =     Na + b ∑X ———— (i)
∑XY = a ∑X + b ∑X2 ———— (ii)

øÍ¥Á∑§ ∑X = o,•Ã—
a= ∑Y/N   =   4060/7 = 580, ÃÕÊ
b= ∑XY/∑X2   =   3920/28 = 140

¬˝flÎÁûÊ ‚◊Ë∑§⁄UáÊ (Yc =580+140x) ◊¥  x ∑§Ê ◊ÊŸ ⁄Uπ ∑§⁄U ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ Á∑§ÿÊ
¡ÊflªÊ–
fl·¸ 2010 ∑§ Á‹∞ ¬˝flÎÁÃ ◊ÍÀÿ ∑§Ê ÁŸäÊÊ¸⁄UáÊ —
fl·¸ 2010 ∑§ Á‹∞ ∑§Ê x  ◊ÊŸ = (2010-2006) =4
•Ã— fl·¸ 2010 ∑§Ê •ŸÈ◊ÊÁŸÃ ◊ÍÀÿ (Yc ) = 580 + 140 x4 = 580 + 560 = 1140
©UŒÊ„U⁄UáÊ —- 8

ÁŸêŸÊÁ∑¥§Ã ‚◊¥∑§Ê ∑§ Á‹∞ ∞∑§ ‚⁄U‹ ⁄‘UπÊ ¬˝flÎÁûÊ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ‚ 2004 fl·¸ ∑§Ê
◊Í‹ ◊ÊŸ ∑§⁄U ∑§ËÁ¡∞—-
Fit a straight line trend to the following data by least square method
taking 2004 as origin and also find out monthly increase in the
producation of sugar:

fl·̧ 2000 2002 2003 2004 2005 2006 2009

øËŸË ∑§Ê ©Uà¬ÊŒŸ
(000 ÁÄfl. ◊¥)

77 88 94 85 91 98 90
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77
88
94
85
91
98
90

∑Y= 623

-4
-2
-1
0

+1
+2
+5

∑X= 1

-308
-176
-94
0

+91
+196
+450

∑XY= 159

©Uà¬ÊUŒŸ (000
ÁÄfl. ◊¥) Y

XY X2(2004 ‚
Áflø‹Ÿ) X

16
4
1
0
1
4
16

∑X2 = 51

83.283
86.043
87.423
88.803
90.183
91.563
95.70

∑YC = 623.001

¬˝flÎÁûÊ ◊ÍÀÿ
Y

C 
= 88.803+1.38 X

2000
2002
2003
2004
2005
2006
2009
N=7

fl·̧

¬˝flÎÁûÊ ‚◊Ë∑§⁄UáÊ —Yc= a+bX
'a' ÃÕÊ 'b' ÁSÕ⁄UÊ¥∑§Ê¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ÁŸêŸÊ¥Á∑§Ã ŒÊ ‚◊Ë∑§⁄UáÊÊ¥ ∑§ „U‹ mUÊ⁄UÊ Á∑§ÿÊ ¡ÊflªÊ—

 ∑Y  = Na + b∑X .....(i)
∑XY = a∑X + b∑X2 .....(ii)

ŒÊŸÊ¥ ‚◊Ë∑§⁄UáÊÊ¥ ◊¥ ôÊÊÃ ◊ÍÀÿ ¬˝ÁÃSÕÊÁ¬Ã ∑§⁄UŸ ¬⁄U—-
623 = 7a + b .....(i)
159 = a + 51b .....(ii)

‚◊Ë∑§⁄UáÊ (ii) ∑§Ê 7 ‚ ªÈáÊÊ ∑§⁄U ‚◊Ë∑§⁄UáÊ (i) ◊¥ ‚ ÉÊ≈UÊŸ ¬⁄U—-
  623 = 7a +  b .......(i)

-1113= 7a + 357b ......(iii)
-490 =          -356b

•ÕflÊ b = 490/356 = 1.38
‚◊Ë∑§⁄UáÊ (i) ◊¥ b ∑§Ê ◊ÊŸ ⁄UπŸ ¬⁄U —

7a + 1.38 = 623
•ÕflÊ a = 623-1.38/7 = 88.803
•Ã— Y

C 
 = 88.803 + 1.38 X

©U¬ÿÈQ¸§ ¬˝flÎÁûÊ ‚◊Ë∑§⁄UáÊ ◊¥ X ∑§Ê ◊ÊŸ ⁄Uπ ∑§⁄U ÁflÁ÷ÛÊ fl·ÊZ ∑§Ê ¬˝flÎÁûÊ ◊ÍÀÿ ôÊÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ¡Ò‚- fl·¸
2000 ∑§ Á‹∞ ¬˝flÎÁûÊ ◊ÍÀÿ ∑§ ÁŸäÊÊ¸⁄UáÊ „UÃÈ X ∑§Ê ◊ÊŸ (2000-2004) •ÕÊ¸Ã - 4 „ÒU,
•Ã— fl·¸ 2000 ∑§Ê ¬˝flÎÁûÊ ◊ÍÀÿ Y

C
= 88.803 + (1.38 x-4)

= 83.283
ßU‚Ë ¬˝∑§Ê⁄U , ¡’  X = -2, „UÊ ÃÊ
Y

C
= 88.803 + (1.38x-2) = 86.043.

øËŸË ∑§ ©Uà¬ÊŒŸ ◊¥ ◊ÊÁ‚∑§ flÎÁh Œ⁄U ∑§Ê ÷Ë ôÊÊÃ ∑§ËÁ¡∞—-
„U‹—-Solution :

¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ
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•ãÿ ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ÷Ë ßU‚Ë ¬˝∑§Ê⁄U Á∑§ÿÊ ªÿÊ „ÒU–
©Uà¬ÊŒŸ ◊¥ ◊ÊÁ‚∑§ flÎÁh Œ⁄U ∑§Ë ªáÊŸÊ—

flÊÁ·¸∑§ flÎÁh Œ⁄U (b) ◊¥  ◊¥ 12 ∑§Ê ÷Êª Œ∑§⁄U ◊ÊÁ‚∑§ flÎÁh Œ⁄U ôÊÊÃ ∑§Ë ¡ÊÃË „ÒU– •Ã— ◊ÊÁ‚∑§ flÎÁh Œ⁄U
= b/ 12 = 1.38/ 12 = 0.115 „U¡Ê⁄U ÁÄflã≈U‹–

√ÿfl‚Êÿ ◊¥ ∑§Ê‹ üÊáÊË ∑§Ê •ŸÈ¬˝ÿÊª
(Application of Time Series in Business)

∑§Ê‹ üÊáÊË ∑§ Áfl‡‹·áÊ ∑§Ê •ÊÁÕ¸∑§, √ÿÊfl‚ÊÁÿ∑§ ∞fl¥ ‚◊Ê¡ ∑§ ‚÷Ë ̌ ÊòÊÊ¥ ◊¥ ’„ÈUÃ •ÁäÊ∑§ ◊„Uûfl „ÒU–
÷ÊflË ÉÊ≈UŸÊ•Ê¥ ∑§Ê ‚„UË •ŸÈ◊ÊŸ ‹ªÊŸ ∑§ Á‹∞ •ÊÁÕ¸∑§ ÃâÿÊ¥ ◊¥ „UÊŸ flÊ‹ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê ‚◊¤ÊŸÊ ÃÕÊ ◊ÍÀÿÊ¥∑§Ÿ
∑§⁄UŸÊ •Êfl‡ÿ∑§ „ÒU– √ÿfl‚Êÿ ◊¥ ∑§Ê‹ üÊáÊË ∑§Ë ©U¬ÿÊªÁÃÊ ÁŸêŸ ∑§Ê⁄UáÊÊ¥ ‚ „ÒU—-
i) ÷ÍÃ∑§Ê‹ËŸ √ÿfl„UÊ⁄UÊ¥ ∑§Ê ôÊÊŸ— ∑§Ê‹ üÊáÊË ∑§ Áfl‡‹·áÊ ‚ ÷ÍÃ∑§Ê‹ËŸ √ÿfl„UÊ⁄UÊ¥ ∑§Ê ôÊÊŸ ‚⁄U‹ÃÊ ‚ „UÊ
‚∑§ÃÊ „ÒU Á¡‚∑§ •ÊäÊÊ⁄U ¬⁄U •ÊÁÕ¸∑§ √ÿfl„UÊ⁄UÊ¥ ∑§Ê ÁŸÿÁãòÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU–
ii) ÷Áflcÿ ∑§ ’Ê⁄‘U ◊¥ •ŸÈ◊ÊŸ— ∑§Ê‹ üÊáÊË Áfl‡‹·áÊ ∑§ •ÊäÊ⁄U ¬⁄U ÷Áflcÿ ∑§Ë ÁSÕÁÃ ∑§Ê •ŸÈ◊ÊŸ ‹ªÊ∑§⁄U
÷ÊflË ‹Ê÷ ∑§◊Êÿ ¡Ê ‚∑§Ã „ÒU ÃÕÊ „UÊÁŸÿÊ¥ ‚ ’øÊ ¡Ê ‚∑§ÃÊ „ÒU–
iii) √ÿÊ¬Ê⁄U ø∑˝§ ∑§Ê •ŸÈ◊ÊŸ— ∑§Ê‹ üÊáÊË ∑§ Áfl‡‹·áÊ ‚ √ÿÊ¬Ê⁄U ◊¥ „UÊŸ flÊ‹ ©UÃÊ⁄U-ø…∏UÊfl ∑§Ê •ŸÈ◊ÊŸ
‹ªÊ∑§⁄U √ÿÊfl‚ÊÁÿ∑§ Á∑̋§ÿÊ•Ê¥ ∑§Ê ÁŸÿÁãòÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– ø∑̋§Ëÿ ©UìÊÊfløŸÊ¥ ∑§ •äÿÿŸ ‚ √ÿÊfl‚ÊÁÿ∑§
Á∑˝§ÿÊ•Ê¥ ∑§Ê ßU‚ ¬˝∑§Ê⁄U ÁŸÿÁãòÊÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU– Á¡‚‚ ÷ÊflË „UÊÁŸ ‚ ’øÊ ¡Ê ‚∑§ ÃÕÊ ‹Ê÷Ê¥ ∑§Ê ’…∏UÊÿÊ
¡Ê ‚∑§–

•èÿÊ‚ÊÕ¸ ¬˝‡Ÿ
SELF EXAMINATION QUESTIONS

flSÃÈÁŸDU ©UûÊ⁄U flÊ‹ ¬˝‡Ÿ (Objective Answer Type Question)
 ÁŸêŸÊ¥Á∑§Ã ¬˝‡ŸÊ¥ ∑§Ê ‚„UË ©UûÊ⁄U Á‹Áπ∞—-
1) ©U¬ŸÁÃ ∑§Ê ÃÊà¬ÿ¸ ŒËÉÊ¸∑§Ê‹ ◊¥.............................∑§Ë SflÊ÷ÊÁfl∑§ ¬˝flÎÁûÊ ‚ „ÒU–

(a) ∑§fl‹ flÎÁh (b) ) ∑§fl‹ ∑§◊Ë
(c) ÿÊ ÃÊ flÎÁh ÿÊ ∑§◊Ë (d) ) ©U¬ÿÈQ¸§ ◊¥ ∑§Êß¸U ÷Ë Ÿ„UË¥ (   )

2) ◊Í‹ ‚◊¥∑§ .................. ∑§ ’⁄UÊ’⁄U „UÊÃÊ „ÒU–
(a) T-S+C-I (b) T÷S X C X I
(c) T X S+C+I (d) T X S X CX I (   )

3) ãÿÍÃ◊ flª¸ ¬˝flÎÁûÊ ‚◊Ë∑§⁄UáÊ Yc = a + bx, ◊¥ ÿÁŒ ‘b’ ∑§Ê ◊ÊŸ ÉÊŸÊà◊∑§ „UÊ ÃÊ ÿ„U .............∑§Ê ß¥UÁªÃ ∑§⁄UÃÊ „ÒU–
(a) flÎÁh ∑§Ë ¬˝flÎÁûÊ (b) ∑§◊Ë ∑§Ë ¬˝flÎÁûÊ
(c) Á∑§‚Ë ÷Ë ¬˝∑§Ê⁄U ∑§Ë ¬˝flÎÁûÊ ∑§Ê Ÿ„UË¥ (d) ÿÊ ÃÊ flÎÁh ÿÊ ∑§◊Ë ∑§Ë ¬˝flÎÁûÊ (  )

©UûÊ⁄U — [1 (c), 2 (d), 3 (a)]

‹ÉÊÈûÊ⁄UÊà◊∑§ ¬˝‡Ÿ (•ÁäÊ∑§Ã◊ ‡ÊéŒ ‚Ë◊Ê — 50)
1. ∑§Ê‹ üÊáÊË ÄÿÊ „ÒU?
2. ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ‚ •Ê¬ ÄÿÊ ‚◊¤ÊÃ „ÒU?
3. ∑§Ê‹ üÊáÊË ∑§ ÉÊ≈U∑§Ê¥ ∑§Ê S¬CU ∑§ËÁ¡∞?
4. ∑§Ê‹ üÊáÊË ∑§ ÿÊÒ¡ÿ ÁŸŒ‡Ê¸ ∑§Ê ‚ÍòÊ Á‹Áπ∞–
5. ŒËÉÊ¸∑§Ê‹ËŸ ¬˝flÎÁûÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ •h¸ ◊Êäÿ ÁflÁäÊ ‚ •Ê¬ ÄÿÊ ‚◊¤ÊÃ „ÒU?
6. ø‹ ◊Êäÿ ÁflÁäÊ ÄÿÊ „ÒU?
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7. ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ∑§Ë ◊ÊãÿÃÊ∞¥ ∑§ÊÒŸ‚Ë „ÒU?

ÁŸ’ãäÊÊà◊∑§ ¬˝‡Ÿ
1. ∑§Ê‹ üÊáÊË ÄÿÊ „ÒU? ∑§Ê‹ üÊáÊË ∑§ ÉÊ≈U∑§Ê¥ ∑§Ê ‚◊¤ÊÊßUÿ?
2. ∑§Ê‹ üÊáÊË ◊¥ •h¸ ◊Êäÿ ÁflÁäÊ ‚ ¬˝flÎÁûÊ ôÊÊÃ ∑§⁄UŸ ∑§Ë ¬˝Á∑˝§ÿÊ ∑§Ê ‚◊¤ÊÊßU∞– •¬ŸÊ ©UûÊ⁄U ∞∑§ ‚¥ÅÿÊà◊∑§

¬˝‡Ÿ ∑§Ë ‚„UÊÿÃÊ ‚ ‚◊¤ÊÊßU∞–

‚¥ÅÿÊà◊∑§ ¬˝‡Ÿ
1. ÁŸêŸÊ¥Á∑§Ã ∑§ Á‹∞ ∞∑§ ¬˝flÎÁûÊ ⁄‘UπÊ πË¥Áø∞—  (•) ◊ÈQ§ „USÃ ¬hÁÃ ‚  (’) •h¸ ◊Êäÿ ÁflÁäÊ ‚

2. Á∑§‚Ë flSÃÈ ∑§Ë ¡Ÿfl⁄UË 2009 ‚ ÁŒ‚ê’⁄U 2009 Ã∑§ ∑§Ë Á’∑˝§Ë ÁŸêŸ ¬˝∑§Ê⁄U ÕË–
•h¸ ◊Êäÿ ÁflÁäÊ ‚ ∞∑§ ¬˝flÎÁûÊ ⁄‘UπÊ ÁŸÁ‡øÃ ∑§ËÁ¡∞–

3. ÁŸêŸÊÁ∑¥§Ã ‚◊¥∑§Ê ‚ •ḩ ◊Êäÿ ÁflÁäÊ mUÊ⁄UÊ ∞∑§ ¬̋flÎÁûÊ ⁄‘UπÊ ÁŸäÊȨ̂Á⁄UÃ ∑§ËÁ¡∞– ©U‚ fl·̧ ∑§Ë flÊSÃÁfl∑§ Á’∑̋§Ë
520 ‹Êπ M§. „ÒU– fl·¸ 23009 ∑§Ë Á’∑˝§Ë ∑§Ê •ŸÈÊ◊Ÿ ‹ªÊßU∞ ÃÕÊ ŒÊŸÊ¥ ∑§ ’Ëø •ãÃ⁄U ∑§Ê ∑§Ê⁄UáÊ
’ÃÊßU∞–

4. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê ‚ 3 fl·Ë¸ÿ ø‹ ◊ÊäÿÊ¥ ∑§Ê ‹∑§⁄U ¬˝flÎÁûÊ ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞–

280 300 320 240 220 200Production
( '000 qtls.)

Years 2004 2005 2006 2007 2008 2009

Months Sales Months Sales Months Sales Months Sales

Jan.
Feb.
March

290
300
280

270
280
240

230
230
220

200
210
200

April
May
June

July
Aug.
Sept.

Oct.
Nov.
Dec.

Years 2001 2002 2003 20042005   2006   2007 2008

Sales
(Rs. in Lakhs) 412 438 444 454 470 482 490 500

Profit in
Lakh Rs.

Years 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

27 29 34 52 58 64 93 92 98 102

(©UûÊ⁄U: Semi-averages for 2005=300 and for 2008=220)

(©UûÊ⁄U— : Semi-averages 276.7 in March/April and 215 in Sept./Oct.)

(©UûÊ⁄U: Sales by Semi-averages trend line for 2009 is Rs. 518 Lakhs .)

(©UûÊ⁄U: 30, 38.33, 48, 58, 71.67, 83, 94.33, 97.33)Ja
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5. ÁŸêŸÊ¥Á∑§Ã ‚◊¥∑§Ê¥ ‚ 4 fl·Ë¸ÿ ø‹ ◊ÊäÿÊ¥ mUÊ⁄UÊ ¬˝flÎÁûÊ ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞–

6. ∞∑§ ‡ÊÄ∑§⁄U ∑§ ∑§Ê⁄UπÊŸ ◊¥ „ÈU∞ ©Uà¬ÊŒŸ („U¡Ê⁄U ◊ŸÊ¥ ◊¥) ‚ ‚¥’¥ÁäÊÃ ‚◊¥∑§ ÁŸêŸ ¬˝∑§Ê⁄U „ÒU—
•. ∞∑§ ‚⁄U‹ ¬˝flÎÁûÊ ⁄‘UπÊ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ∑§ËÁ¡∞–
’. ßUŸ ‚◊¥∑§Ê¥ ∑§Ê ⁄‘UπÊ ÁøòÊ ¬⁄U •¥Á∑§Ã ∑§⁄U ¬˝flÎÁûÊ ⁄‘UπÊ ÁŒπÊßU∞–

7. ãÿÍŸÃ◊ flª¸ ÁflÁäÊ ‚ ‚ËäÊË ⁄‘UπÊ ¬˝flÎÁûÊ ‚◊Ë∑§⁄UáÊ ∑§Ê ÁŸäÊÊ¸⁄UáÊ ∑§ËÁ¡∞ ÃÕÊ ¬˝flÎÁûÊ ◊ÍÀÿÊ¥ ∑§Ê •ŸÈ◊ÊŸ
‹ªÊßU∞—-

Years 2003 2004 2005 2006 2007 2008 2009

Production
(in 000 mds)

80 90 92 83 94 99 92

Years 2002 2003 2004 2005 2006 2007 2008 2009

80 90 92 83 94 99 92 104Values

(©UûÊ⁄U = 84, 86, 88, 90, 92, 94, 96)

(©UûÊ⁄U: = 91.75 + 1.25 X ; 83, 85.5, 88, 90.5, 93, 95.5, 98, 100.5)

Years 2002 2003 2004 2005 2006 2007 2008 2009

Yearly
Values 301 454 393 414 422 464 466 492

(©UûÊ⁄U: 405.6, 422, 432.4, 451.21)
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