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bdkbZμ1: lkaf[;dh dh ifjHkk"kk% lkaf[;dh dk egÙo]

foLrkj rFkk bldh lhek,¡
(Definition of Statistics: Importance,

Scope and Limitations)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

1.1 lkaf[;dh dk mn~xe ,oa fodkl (Evolution and Development of Statistics)

1.2 lkaf[;dh dk vFkZ ,oa ifjHkk"kk (Meaning and Definition of Statistics)

1.3 lkaf[;dh osQ dk;Z vFkok foLrkj {ks=k (Functions or Scope of Statistics)

1.4 lkaf[;dh dk egÙo (Importance of Statistics)

1.5 lkaf[;dh dh lhek,¡ (Limitations of Statistics)

1.6 lkjka'k (Summary)

1.7 'kCndks'k (Keywords)

1.8 vH;kl&iz'u (Review Questions)

1.9 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lkaf[;dh dh ifjHkk"kk dks le>us esaA

• lkaf[;dh osQ dk;Z vFkok foLrkj {ks=k dh O;k[;k djus esaA

• lkaf[;dh osQ egÙo ,oa lhekvksa dk fo'ys"k.k djus esaA

izLrkouk (Introduction)

ykMZ osQfYou dk dguk gS fd ¶ftl fo"k; dh ckr vki dj jgs gSa ;fn vki mldk eki dj ldrs gSa vkSj
mls la[;kvksa osQ ekè;e ls izdV dj ldrs gSa rks vki mlosQ ckjs esa oqQN tkurs gSa_ ysfdu tc vki ml fo"k;
dk eki gh ugha dj ldrs vkSj mls la[;kvksa esa izdV ugha dj ldrs rks le> yhft, fd vkidk Kku vYi
gS vkSj og Hkh vlUrks"ktud izÑfr dk gSA fu%lUnsg vkt thou osQ izR;sd {ks=k esa rFkk Kku dh izR;sd 'kk[kk
esa rF;ksa dk la[;kRed eki ,oa mudh x.kuk viuk ,d fo'ks"k egÙo j[krh gSA vkt lalkj osQ lHkh fodkl'khy
jk"Vªksa }kjk vk£Fkd ,oa lkekftd {ks=k ls lEcfU/r fo"k;ksa osQ ckjs esa la[;kvksa osQ ekè;e ls lwpuk,¡ ,df=kr dh
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tkrh gSa rkfd muosQ vk/kj ij Hkkoh fodkl&uhfr dk fu/kZj.k fd;k tk losQA ek;j ,oa okYMfou (Meier

and Baldwin) osQ erkuqlkj ¶tks jk"Vª viuh orZeku fLFkfr ,oa fodkl&;qDr xfrfof/;ksa osQ ckjs esa oqQN ugha
tkurs] os izk;% fo'o ekufp=kksa esa fiNM+s gq, jk"Vª dgdj lEcksf/r fd;s tkrs gSaA

1-1 lkaf[;dh dk mn~xe ,oa fodkl (Evolution and Development of
Statistic)

vaxzsth Hkk"kk dk 'kCn ‘Statistics’ teZu Hkk"kk osQ 'kCn ‘Statistik’ vkSj ySfVu Hkk"kk osQ 'kCn ‘Status’ ls fy;k
x;k gS ftudk vFkZ gSμjkT; vFkok ljdkjA dfo lezkV~ fofy;e 'ksDlfi;j (W. Shakespear) tku feYVu
(John Milton) rFkk fofy;e oMZ~loFkZ (W. Wordsworth) vkfn us Hkh ‘Statist’ 'kCn dk iz;ksx ,d ,sls
O;fDr osQ fy;s fd;k Fkk tks jkT; ls lEcfU/r ys[kk&tks[kk osQ dk;Z esa fuiq.k gksA oSls ‘Statistics’ 'kCn dk
loZizFke iz;ksx djus dk Js; teZuh osQ izfl¼ xf.krkpk;Z xkWVizQk;M ,osQuoky (Golfried Achenwall), ftUgsa
lkaf[;dh dk tUenkrk Hkh dgk tkrk gS] dks izkIr gSA

bl vk/kj ij ;g dgk tk ldrk gS fd lkaf[;dh dh mRifÙk] lgh vFkks± esa] ^jktkvksa osQ foKku* (Science

of Kings) osQ :i esa gqbZ gSA izkphu bfrgkl dk vè;;u djus ij irk pyrk gS fd ;s 'kkld vius jkT; ls
lEcfU/r fofHkUu fo"k;ksa osQ lkef;d losZ{k.k djkrs jgrs Fks rkfd mUgsa okLrfod fLFkfr dk irk pyrk jgsA gk¡]
è;ku jgs] bu lezkVksa }kjk eq[; :i ls tu'kfDr] /u'kfDr rFkk lSU;&'kfDr tSlh lwpuk;sa] ,df=kr dh tkrh FkhaA
mnkgj.k osQ rkSj ij 3050 bZ- iw- fo'ofo[;kr fijkfeMksa osQ fuekZ.k gsrq feJ osQ lezkV~ }kjk leadksa dk ladyu
djk;k x;k FkkA blh izdkj 1400 bZ- iwoZ lezkV~ jSesfll f}rh; us Hkwfe&lEcU/h vkSj ewlk lezkV~ us tkfr;ksa
dh x.kuk djk;h FkhA Hkkjr esa dkSfVY; osQ vFkZ'kkL=k] rqTosQ&ckojh vkSj vkbZu&,&vdcjh tSls xzUFk
lead&laxzg.k dh dyk dk thrk&tkxrk mnkgj.k is'k djrs gSaA

dkykUrj esa /hjs&/hjs bl foKku dk iz;ksx vU; {ks=kksa esa Hkh fd;k tkus yxkA mnkgj.k osQ rkSj ij lksygoha
'krkCnh esa tkWUl oSQiyj us [kxksy'kkL=k osQ {ks=k esa] lj VkWEl xzs'ke us vk£Fkd o lkekftd {ks=k esa] l=kgoha
'krkCnh esa thou leadksa osQ :i esa rFkk vBkjgoha 'krkCnh esa xf.krh; {ks=k esa bl foKku dk iz;ksx 'kq: dj
fn;k x;kA blh 'krkCnh osQ nkSjku ikLdy] iQjeSV] cjukSyh] ykIysl rFkk xkSl tSls fo}kuksa us lEHkkouk fl¼kar]
fu;ferrk fl¼kar rFkk izlkekU; fl¼kar (Normal Law of Errors) dk izfriknu fd;kA mUuhloha 'krkCnh esa bl
foKku dks vkSj vf/d fodflr djus dk Js; D;wVys] uSi] pkfyZ;j izQkfUll xkYVu rFkk dkyZ fi;lZu egksn;
dks gSA orZeku 'krkCnh rks Lo;a esa ,d lkaf[;dh; ;qx gS ftlesa ekuo tkfr ls lEcfU/r lHkh foKkuksa esa bldk
iw.kZ:is.k iz;ksx fd;k tkus yxk gSA Jh fVisV (Tippet) us Bhd gh dgk gS fd ¶lkaf[;dh izR;sd O;fDr dks
izHkkfor djrh gS vkSj ekuo thou dks vusd fcUnqvks a ij Li'kZ djrh gSA¸ gk¡! vkt
;g foKku osQoy 'kkldksa ,oa lezkVksa dh gh cikSrh ugha] cfYd vk£Fkd] lkekftd rFkk HkkSfrd lHkh 'kkL=kksa dh
vk/kjf'kyk gSA

1-2 lkaf[;dh dk vFkZ ,oa ifjHkk"kk (Meaning and Definition of Statistics)

lkaf[;dh dk ewy mís'; vuqlU/ku dk;Z dh fofHkUu leL;kvksa dk vè;;u] muosQ dkj.k ,oa ifj.kkeksa dk
fo'ys"k.k djuk gSA lkaf[;dh jhfr;ksa osQ }kjk gh fdlh leL;k ls lEcfU/r Hkwrdky osQ leadksa dks ,d=k djosQ
mudh orZeku ifjfLFkfr;ksa ls lkisf{kd rqyuk dh tkrh gSA bUgha laedksa osQ }kjk ?kVukvksa esa gksus okys ifjorZuksa
osQ dkj.kksa vkSj muosQ ifj.kkeksa dk fo'ys"k.k fd;k tkrk gSA ckW¯MxVu osQ vuqlkj] ¶lkaf[;dh; vUos"k.k dk
izeq[k mís'; Hkwrdkyhu ,oa orZeku rF;ksa dh rqyuk djosQ ;g Kkr djuk gS fd tks ifjorZu gq, gSa muosQ D;k
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dkj.k jgs gSa rFkk muosQ D;k ifj.kke Hkfo"; esa gks ldrs gSaA¸ (“The ultimate end of statistical research is
to enable comparison to be made between past and present results with a view to ascertaining the
reasons for changes which have taken place and the effect of such changes on the future.”) —
Boddington

tkWulu ,oa tSDlu osQ vuqlkj] ¶lkaf[;dh; jhfr;ksa dk okLrfod mís'; rF;ksa ,oa la[;kvksa ls mfpr vFkZ
fudkyuk vKkr ?kVukvksa osQ ckjs esa [kkst djuk vkSj fLFkfr ij izdk'k Mkyuk gSA¸

vkt lkaf[;dh dk egRo bruk c<+ pqdk gS fd ;g ekuo thou osQ izR;sd igyw dks izHkkfor djrk gSA
izks- okWfyl ,oa jkWcV~lZ osQ vuqlkj] “Statistics is a tool which can be used in attacking problems that

arise in almost every field of empirical inquiry.” blosQ egRo dks ns[krs gq, bls ekuo dY;k.k dk vadxf.kr
Hkh dgk tkrk gSA jkWcVZ MCyw- cxsZl osQ vuqlkj] ¶lkaf[;dh dk ekSfyd fl¼kUr vKku] iwoZ/kj.kk] fujaoqQ'k lÙkk]
fujk/kj ,oa vifjiDo fu.kZ;] ijEijk,¡ o :f<+oknh fl¼kUrksa osQ {ks=k dks gVkdj ,sls {ks=k dh òf¼ djuk gS tgk¡
fo'ys"k.k fd;s x;s ijh{k.kkRed rF;ksa osQ vk/kj ij fu.kZ; fy;s tkrs gSa vkSj fl¼kUr cuk, tkrs gSaA

1-3 lkaf[;dh osQ dk;Z vFkok foLrkj {ks=k (Functions or Scope of Statistics)

vk/qfud le; esa lkaf[;dh dh yxkrkj c<+rh gqbZ egÙkk dk eq[; dkj.k mlosQ }kjk foKku dh fofHkUu 'kk[kkvksa
osQ egRoiw.kZ dk;Z lEiUu gksuk gSA fdlh Hkh {ks=k esa lkaf[;dh jhfr;ksa }kjk leadksa dks ,df=kr djus rFkk mudk
fo'ys"k.k djosQ mfpr fu"d"kZ fudkyus okys O;fDr dks lkaf[;d (Statistician) dgrs gSaA fdlh Hkh lkaf[;d
osQ rhu izeq[k drZO; gksrs gSaμ

1. leadksa dk laxzg.kμloZizFke lkaf[;d ,d Li"V ;kstuk cukdj izkFkfed vFkok f}rh;d <ax ls
leadksa dks ladfyr djosQ mudk lEiknu dj 'kq¼rk dh tk¡p djrk gSA

2. fo'ys"k.kμblosQ vUrxZr og leadksa dks oxhZÑr ,oa mudk izLrqrhdj.k djrk gSA fiQj og leadksa dh
osQUnzh; izo`fÙk Kkr djus] mudh rqyuk djus rFkk muesa lEcU/ LFkkfir djus osQ fy, ekè;] vifdj.k]
fo"kerk] lg&lEcU/ vkfn vusd lkaf[;dh; jhfr;ksa dk iz;ksx djrk gSA

3. fuoZpu (Interpretation)μleadksa dk ladyu o fo'ys"k.k djus osQ ckn lkaf[;d muls roZQiw.kZ vkSj
fu"i{k fu"d"kZ fudkyrk gSA

okLro esa leadksa osQ vk/kj ij mfpr ifj.kke fudkyuk gh ladyu ,oa fo'ys"k.k dk ewyHkwr mís'; gSA

lkaf[;dh (Statistics) osQ izeq[k dk;Z fuEu gSaμ

1. rF;ksa dks la[;kRed cukuk (Statistics express facts in numbers)μlkaf[;dh dk izFke dk;Z rF;ksa
dks la[;kRed :i nsuk gksrk gS rkfd mudk fo'ys"k.k ,oa fuoZpu gks losQA

2. tfVy rF;ksa dks ljy cukuk (Simplification of complexities)μlkekU; O;fDr tfVy ,oa fc[kjs
gq, leadksa dks u rks ljyrk ls le> ldrk gS vkSj u gh dksbZ fu"d"kZ fudky ldrk gSA lkaf[;dh osQ
vUrxZr fofHkUu tfVy leadksa dks oxhZdj.k] lkj.kh;u] fp=ke; o fcUnqjs[kh; izn'kZu vkfn lkaf[;dh;
jhfr;ksa osQ }kjk ljy cuk;k tkrk gSA MkW- ,- ,y- ckmys osQ vuqlkj] ¶,d tfVy lewg osQ lkaf[;dh;
vuqeku dk mís'; ,d ,slk fp=k izLrqr djuk gksrk gS ftlls efLr"d lk/kj.k iz;Ru ls gh leLr lewg
osQ egRo dks le> losQA¸

3. rF;k s a dh rqyuk dj lEcU/ LFkkfir djuk (Comparison and establishment of

relationship)μrqyukRed vè;;u lkaf[;dh dk ,d izeq[k dk;Z gSA MkW- ckmys osQ vuqlkj]
¶lkaf[;dh dk eq[; O;kogkfjd mi;ksx lkisf{kd egRo] ftls fdlh O;fDr }kjk xyr le>us dh
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lEHkkouk jgrh gS] izdV djuk gksrk gSA lead izk;% lnSo gh rqyukRed gksrs gSaA¸

lg&lEcU/ vkSj xq.k&lkgp;Z dh jhfr;ksa }kjk fofHkUu ?kVukvksa tSls eqnzk dh ek=kk vkSj lkekU; ewY;
Lrj] o"kkZ dh ek=kk vkSj Ñf"k mRiknu vkfn esa ik;s tkus okys lEcU/ dks Li"V fd;k tk ldrk gSA

lkaf[;dh esa fofHkUu rF;ksa dh rqyuk djus osQ fy, ekè;] lwpdkad] xq.kkad vkfn
dk iz;ksx fd;k tkrk gSA

4. uhfr&fu/kZj.k djuk (Formulation of policies)μlkaf[;dh lkekftd] vk£Fkd] O;kikfjd rFkk vU;
{ks=kksa dh uhfr&fu/kZj.k djus esa lgk;d gksrh gSA ladfyr fd;s x;s leadksa dk fo'ys"k.k djosQ gh ns'k
dh vk;kr o fu;kZr uhfr;k¡] ewY; uhfr] mRiknu uhfr;k¡] e|&fu"ks/ uhfr vkfn dk fu/kZj.k fd;k tkrk
gSA blosQ lkFk gh orZeku ewY; uhfr] [kk| uhfr] ekSfnzd uhfr] djkjksi.k] eqnzk ,oa cSa¯dx uhfr;ksa osQ
ifj.kkeksa dk ewY;kadu Hkh lkaf[;dh }kjk fd;k tkrk gSA bl izdkj uhfr] fu/kZfjr djuk ,oa igys ls
fu/kZfjr uhfr;ksa osQ izHkkoksa dk ewY;kadu djuk lkaf[;dh dk izeq[k dk;Z gSA

5. O;fDrxr Kku ,oa vuqHko esa o`f¼ (Statistics enlarges individual knowledge and

experience)μMkW- cmys osQ vuqlkj] ¶lkaf[;dh dk mfpr dk;Z okLro esa O;fDrxr vuqHko esa o`f¼
djuk gSA¸ lkaf[;dh dh lgk;rk ls euq"; viuh lkspus&le>us dh 'kfDr ,oa ;ksX;rk dks vf/d
fodflr dj ldrk gSA blosQ vè;;u ls fopkjksa dks Li"Vrk ,oa fu'p;kRedrk feyrh gSA leadksa osQ
fo'ys"k.k o fuoZpu ls euq"; dh rk£dd 'kfDr esa o`f¼ gksrh gS vkSj izR;sd leL;k osQ lek/ku osQ
fy, mfpr n`f"Vdks.k fodflr gks tkrk gSA lkaf[;dh; jhfr;ksa osQ mfpr iz;ksx osQ fcuk ekuo Kku viw.kZ
vkSj vi;kZIr gSA lkaf[;dh O;fDr dh Kku ifjf/ dk foLrkj djus esa lgk;rk djrh gSA fàfiy osQ
vuqlkj] ¶lkaf[;dh O;fDr osQ f{kfrt dk foLrkj djus esa lgk;d gksrh gSA¸ (“Statistics enables one

to enlarge his horizon.”–Whipple)

6. iwokZuqeku yxkuk (Forecasting for the future)μ;g dk;Z vkUrjx.ku] ckáx.ku rFkk iwokZuqeku vkfn
fØ;kvksa }kjk fd;k tkrk gSA vk£Fkd fodkl dh lHkh ;kstuk,¡ Hkkoh vuqekuksa osQ vk/kj ij gh cukbZ
tkrh gSaA MkW- ckmys osQ vuqlkj] ¶,d lkaf[;dh; vuqeku vPNk gks ;k cqjk] Bhd gks ;k xyr] ijUrq
izk;% izR;sd n'kk esa og ,d vkdfLed izs{kd osQ vuqeku ls vf/d Bhd gksxk vkSj mldh izÑfr
osQoy lkaf[;dh; jhfr;ksa osQ }kjk gh xyr fl¼ dh tk ldrh gSA¸

lkaf[;dh osQ vUrxZr fofHkUu jhfr;ksa osQ }kjk osQoy orZeku rF;ksa dk fo'ys"k.k gh ugha fd;k
tkrk vfirq Hkfo"; osQ vuqeku Hkh yxk;s tkrs gSaA

7. oSKkfud fu;eksa dh lR;rk dh tk¡p (Statistics tests the law of other sciences)μlHkh foKkuksa
osQ fu;e vf/dka'kr% fuxeu iz.kkyh (Deduction method) }kjk fodflr fd;s x;s gSaA lkaf[;dh;
jhfr;ksa osQ }kjk iqjkus fu;eksa osQ ijh{k.k vkSj u;s fu;eksa osQ fuekZ.k esa lgk;rk feyrh gSA cgqr ls
fu;e tks fuxeu fofèk }kjk izfrikfnr ugha fd;s tk losQ] mudks cukus osQ fy, lkaf[;dh dk lgkjk
fy;k tkrk gSA leadksa osQ vk/kj ij gh ekYFkl tula[;k fl¼kUr] nzO; osQ ifjek.k fl¼kUr esa vusd
la'kks/u fd;s x;s gSaA lkaf[;dh; fo'ys"k.k  osQ vk/kj ij fu£er fu;e cgqr gh fLFkj ,oa
lkoZHkkSfed izÑfr osQ gksrs gSaA
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8. rF;ksa dks fu'p;kRed :i nsuk (Statistics provides definiteness to the facts)μlkaf[;dh;
jhfr;ksa osQ iz;ksx osQ fcuk fu"d"kZ rks fudkys tk ldrs gS] ijUrq mudk izR;sd dlkSVh ij [kjk mrjuk
vlEHko gksrk gSA vFkkZr~ ;fn fdlh leL;k osQ lek/ku ;k leL;k dks ;FkkFkZ :i ugha fn;k tkrk gS
rks mlesa vfuf'prrk cuh jgrh gS tcfd lkaf[;dh jhfr }kjk fudkys x;s fu"d"kZ rqyukRed :i ls 'kq¼
,oa lR;rk osQ fudV gksrs gSaA

9. ifjdYiuk vkSj mldh tk¡p esa lgk;d (Helps in formulating and testing hypothesis)μ
lkaf[;dh; jhfr;k¡ ifjdYiuk djus mudh tk¡p djus ,oa u;s fl¼kUr fodflr djus esa lgk;d gksrh
gSaA mnkgj.k osQ fy,μC;kt&njsa de djus ls cktkj esa iw¡th rjyrk c<+sxhA

10. foLrkj dk vkHkkl djkukμlkaf[;dh dh lgk;rk ls fdlh ?kVuk dh okLrfod egÙkk dk mfpr
vkHkkl gks tkrk gSA leadksa osQ :i esa fn;s fooj.k vf/d Li"V vkSj izHkko'kkyh gksrs gSaA 1961 ls 1971

rd Hkkjr dh tula[;k rhoz xfr ls c<+h gS ijUrq blls leL;k dh xEHkhjrk dk mfpr vkHkkl ugha gksrk
ijUrq ;fn dgk tk, fd 21 O;fDr izfr feuV dh nj ls c<+s gSa rks leL;k dk vkdkj vf/d Li"V
gks tk,xk tks fd lkaf[;dh; jhfr;ksa ls lEHko gSA

1-4 lkaf[;dh dk egÙo (Importance of Statistics)

izkphudky esa lkaf[;dh dks jkT; osQ vadxf.kr osQ :i esa tkuk tkrk Fkk D;ksafd ml le; ;g osQoy 'kkldh;
dk;ks± rd gh lhfer FkkA ijUrq lkekftd fodkl] lH;rk fodkl ,oa vk£Fkd tkxj.k osQ dkj.k bl foKku dk
{ks=k vR;f/d c<+ x;k gSA vc lkaf[;dh foKkuksa dh fofHkUu leL;kvksa dks rk£dd fo'ys"k.k osQ }kjk gy djus
esa lgk;rk nsrh gSA okfyl ,oa jkWcV~lZ osQ vuqlkj] ¶lkaf[;dh ,d ,slk lk/u gS tks iz;ksxfl¼ vuqlU/ku osQ
yxHkx izR;sd {ks=k esa mRiUu gksus okyh leL;kvksa dk lek/ku djus esa iz;ksx fd;k tkrk gSA¸

1. 'kklu izcU/ esa egRo (Importance in Administration)μlkaf[;dh dk mn~xe ,oa fodkl jkT; foKku
osQ :i esa gqvk FkkA jkT; dh 'kklu O;oLFkk esa lkaf[;dh osQ }kjk jktdh; vk;] O;; tula[;k] lSU;&'kfDr
rFkk Hkwfe&lEcU/h leadksa dk ladyu fd;k tkrk FkkA orZeku ;qx esa jkT; dh izR;sd uhfr dk fuèkkZj.k lkaf[;dh
osQ lg;ksx ls gh gks ikrk gSA foÙkea=kh }kjk ctV rS;kj djrs le; djkjksi.k esa o`f¼ ;k deh] vk;&O;; dk
iwokZuqeku] iz'kklu] izfrj{kk] LokLF;] f'k{kk vkfn ij O;; /ujkf'k ,oa ubZ ;kstukvksa vkfn dk vè;;u lkaf[;dh
dh lgk;rk ls gh fd;k tkrk gSA u;s dkuwu cukus ,oa iqjyksdkuwuksa esa la'kks/u djus osQ fy, Hkh lkaf[;dh dh
vko';drk iM+rh gSA ljdkj }kjk fu;qDr fofHkUu lfefr;ksa rFkk vk;ksxksa dh fjiksVZ vko';d leadksa ij gh vk/
kfjr gksrh gSA ;q¼ uhfr] O;wg jpuk] vL=k&'kL=k o vU; lkt&lkeku dh vko';drk] izf'k{k.k] [kjhnh gqbZ lkexzh
osQ izfrn'kZ fujh{k.k vkfn dh liQyrk mi;qDr leadksa ij fuHkZj gksrh gSA

2. vk£Fkd fu;kstu esa egRo (Importance in Economic Planning)μorZeku ;qx esa izR;sd ns'k vius fodkl
vkSj v£Fkd izxfr osQ fy, vk£Fkd fu;kstu djrk gSA ns'k dh vk£Fkd ;kstuk dks miyC/ lk/uksa] eq[;
leL;kvksa vkSj vko';drk ls lEcfU/r mfpr lkaf[;dh; lkezxh osQ vk/kj ij rS;kj fd;k tkrk gSA

fVIisV osQ vuqlkj] ¶fu;kstu vkt dk O;ofLFkr Øe gS vkSj leadksa osQ fcuk fu;kstu dh dYiuk Hkh ugha dh
tk ldrhA¸ i;kZIr ,oa fo'oluh; leadksa osQ vk/kj ij gh ns'k osQ ;kstuk&fuekZrk izkÑfrd ,oa ekuoh; lalk/
uksa] iw¡th] vk; vkfn dh tkudkjh izkIr djrs gSaA ;kstuk,¡ ykxw djus ossQ i'pkr~ mudh izxfr dk ewY;kadu Hkh
lkaf[;dh; jhfr;ksa }kjk gh fd;k tkrk gSA leadksa osQ vk/kj ij gh ns'k ;g tku ikrk gS fd fdl {ks=k esa fodkl
/heh xfr ls ;k rhoz xfr ls gks jgk gS vFkkZr~ ¶leadksa osQ fcuk vk£Fkd fu;kstu ,d fn'kklwpd ;U=k jfgr
tgkt osQ leku gSA¸ vr% leadksa osQ fcuk vk£Fkd ;kstukvksa osQ fu/kZfjr y{;ksa dh izkfIr vlEHko gSA Hkkjrh;
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vk£Fkd fu;kstu djus okys ;kstuk vk;ksx osQ vuqlkj] ¶ns'k osQ vk£Fkd fodkl osQ fy,] fo'ks"kdj fu;kstu osQ
mís';ksa dh iw£r djus vkSj uhfr o iz'kklu lEcU/h fu.kZ; ysus osQ fy, fujUrj vf/dkfèkd ek=kk esa mi;qDr
leadksa dh vko';drk gksrh gSA¸ blh izdkj ;fn vi;kZIr vkSj v'kq¼ leadksa osQ vk/kj ij fd;k tkus okyk
fu;kstu] fu;ksftr vFkZO;oLFkk osQ u gksus ls Hkh cqjk gSA Hkkjrh; fu;kstu osQ vk/kj leadksa esa lq/kj osQ fy,
dbZ mik; fd;s x;s ftuesa fo'ks"k :i ls fuEu mYys[kuh; gSaμosQUnzh; lkaf[;dh; laxBu (Central Statistical

Organisation), jk"Vªh; izfrn'kZ losZ{k.k (National Sample Survey), LFkk;h tux.kuk laxBu vkfn dh
LFkkiuk djuk] lead ladyu vf/fu;e dh O;oLFkk ,oa tula[;k] jk"Vªh; vk;] m|ksx] Ñf"k vkfn osQ leadksa
dks ,df=kr djus dh fof/;ksa esa O;kid lq/kj djukA bl izdkj jk"Vªh; vk;ksx vk£Fkd fu;kstu esa lkaf[;dh
dk O;kid iz;ksx djrk gS ftlosQ fcuk fu;kstu vlEHko lk gSA

  izkphu dky esa lkaf[;dh dk iz;ksx fdl :i esa fd;k tkrk Fkk\

3. O;olk; ,oa okf.kT; esa egRo (Importance in Business and Commerce)μO;kikj] m|ksx] mRiknu ,oa
okf.kT; osQ izR;sd {ks=k esa lkaf[;dh dk vR;f/d egRo gSA ,d oqQ'ky O;kikjh ;k mRiknd leadksa osQ vk/
kj ij ek¡x osQ izfr tkx:d jgrk gS vkSj viuh O;kikfjd uhfr;ksa dk fu/kZj.k djrk gSA oLrq dh ek¡x dk
iwokZuqeku yxkus osQ fy, O;kikjh ekSle ifjorZuksa] O;kikj pØksa thou&Lrj] jLeks&fjokt] xzkgdksa dh #fp]
Ø;&'kfDr vkfn osQ miyC/ leadksa dks vk/kj cukrk gSA ek¡x osQ vfrfjDr dPps eky osQ Ø;] mRikn osQ
foØ;] ;krk;kr ykxr] foKkiu] foÙkh; lk/u] etnwjh] ewY; fu/kZfjr uhfr;ksa dk fu/kZj.k Hkh leadksa osQ
fo'ys"k.k }kjk djrk gSA ckW¯MxVu osQ vuqlkj] ¶,d liQy O;kikjh ogh gS ftldk vuqeku ;FkkFkZrk osQ
vR;fèkd fudV gksrk gSA¸ (“The successful businessman is the one whose estimate most closely

approaches accuracy.” —A. L. Boddington) vuqeku osQ xyr lkfcr gksus ij O;kikjh dks oLrq osQ LVkWd ,oa
ek¡x esa vlUrqyu gksus ossQ dkj.k ;k rks gkfu gksxh ;k mldk ykHk de gks tk,xkA leadksa osQ mfpr iz;ksx ls
O;kikjh viuh Hkwrdkyhu xyr uhfr;ksa dks lq/kjdj Hkkoh mfpr uhfr;ksa dk fuekZ.k djrk gS ftlls mls vf/
dkf/d ykHk gksA u;s m|ksx osQ izorZu dh fofHkUu leL;kvksa osQ lek/ku esa Hkh lead lgk;d gksrs gSaA

izcU/ ys[kkadu ,oa O;olkf;d ys[kkdeZ osQ {ks=k esa Hkh lkaf[;dh vkSj mlosQ leadksa dk cgqr egRo gSA leadksa dh
lgk;rk ls ,d O;olk;h oLrq dh izfr bdkbZ ykxr] dk;Z{kerk dk lgh ekiu] viO;;ksa] vk£Fkd ferO;f;rkvksa
,oa oLrq ;k lsok dk ewY;&fu/kZj.k djrk gSA bUgha leadksa osQ vk/kj ij O;kolkf;d [kkrs rS;kj fd;s tkrs gSa ftuosQ
vk/kj ij O;olk; dh Hkkoh uhfr;k¡ rS;kj dh tkrh gSaA bUgha leadksa osQ vk/kj ij cktkj vuqlU/ku] Jfedksa dh
fu;qfDr o izf'k{k.k] foØ; O;oLFkk o fu;U=k.k rFkk fofu;ksx uhfr dks fo'ysf"kr fd;k tkrk gSA

okf.kT; osQ vU; {ks=kks a_ tSlsμcS¯dx] LdU/ foif.k (Stock Exchange), mit foif.k (Produce

Exchange) rFkk chek O;olk; (Insurance) vkfn esa lkaf[;dh ,oa leadksa dh egRoiw.kZ Hkwfedk gksrh gSA cSad
viuh uhfr;ksa (Í.k uhfr] lk[k uhfr ,oa fofu;ksx uhfr) dk fu/kZj.k O;kikj pØksa] eqnzk cktkj dh fLFkfr]
osQUnzh; cSad dh uhfr ,oa nzO; dh ekSleh ek¡x vkfn ls lEcfU/r leadksa osQ vk/kj ij djrk gSA

LdU/ foif.k ,oa mit foif.k dk {ks=k Hkh leadksa ij gh vk/kfjr gSA lV~Vsckt o nykyksa dks Hkh va'kksa (Shares)

vkSj oLrqvksa osQ fiNys ewY; leadksa o ek¡x&iw£r dh orZeku fLFkfr osQ vk/kj ij iwokZuqeku yxkus iM+rs gSa tks
fd leadksa o lkaf[;dh }kjk lEHko ,oa ljy gSA fo'ks"kr% orZeku ;qx esa vfxze O;kikj (advance trading)

djus okyksa (ok;nk O;kikj) osQ fy, leadksa dk iz;ksx vifjgk;Z gSA izks- Cys;j osQ vuqlkj] ¶;fn lekpkj&i=kksa]
if=kdkvksa] jsfM;ks] ehfM;k vkSj rkj dh fjiksVks± ls izkIr ewY; lead ,d fnu osQ fy, gVk fy;s tk;s rks
O;kolkf;d txr~ 'kfDrghu gks tk,xkA ;fn orZeku ;qx ls oqQy miyC/ lead lalkj ls ,d o"kZ osQ fy, gVk
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fn;s tk;sa rks bldk ifj.kke gksxkμvk£Fkd vO;oLFkk ,oa fouk'kA¸

chek O;olk; esa Hkh izhfe;e njksa dk fu/kZj.k djrs le; thou izR;k'kk] thou lkjf.k;k¡] izkf;drk fl¼kUr rFkk
tula[;k lEcU/h vk¡dM+ksa dk iz;ksx djuk iM+rk gSA lkaf[;dh; fo'ys"k.k }kjk gh ;s vuqeku yxkrs tkrs gSa fd
fuf'pr vk;q ij vkSlr O;fDr dh fdrus le; rd thus dh vk'kk gSA chek laLFkkvksa esa fo'ks"k ewY;kadu
lkaf[;dh; jhfr;ksa ls fd;k tkrk gSA blh izdkj jsy] lM+d ,oa ok;q ;krk;kr osQ {ks=k esa Hkh leadksa dk iz;ksx
gksrk gSA jsyos dh lapkyu oqQ'kyrk dk eki] fdjk;s&HkkM+s dk fu/kZj.k vkSj ctV dk fuekZ.k lkaf[;dh; rF;ksa
ij vk/kfjr gSA

vr% O;kolkf;d izcU/ ,oa iz'kklu esa lead vR;Ur mi;ksxh gksrs gSaA cM+h&cM+h O;kikfjd ,oa vkS|ksfxd
laLFkkvksa esa leadksa osQ ladyu] fo'ys"k.k vkSj fuoZpu osQ fy, vyx lkaf[;dh; foHkkx gksrk gS tks izcU/dksa
dks mi;qDr ijke'kZ nsrk jgrk gSA

4. vFkZ'kkL=k esa egRo (Importance in Economic Field)μorZeku esa vFkZ'kkL=k lkaf[;dh osQ fcuk vèkwjk gksrk
gSA ;k&yqu pkÅ osQ vuqlkj] ¶vFkZ'kkL=kh] vk£Fkd lewgksa tSls ldy jk"Vªh; mRikn] miHkksx] cpr] fofu;ksx]
O;; vkSj eqnzk ossQ ewY; esa gksus okys ifjorZuksa osQ ekiu osQ fy, leadksa ij fuHkZj jgrs gSaA os vk£Fkd fl¼kUrksa
dk lR;kiu djus rFkk ifjdYiukvksa dh tk¡p djus osQ fy, Hkh lkaf[;dh; fof/ dk gh iz;ksx djrs gSaA¸
vFkZ'kkL=k dh fdlh Hkh leL;k dk lek/ku lkaf[;dh; jhfr;ksa osQ iz;ksx osQ fcuk vR;Ur dfBu gSA vFkZ'kkL=k
osQ lHkh {ks=kksa osQ fu;eksa ,oa fl¼kUrksa dks lkaf[;dh osQ }kjk gh fo'ysf"kr ,oa fuoZfpr fd;k tkrk gSA

vFkZ'kkL=k osQ izFke {ks=k miHkksx osQ leadksa ls fofHkUu O;fDr;ksa osQ thou&Lrj fofHkUu enksa ij muosQ O;;]
bPNkvksa dh lkis{krk ,oa ek¡x dh yksp vkfn dh mfpr tkudkjh feyrh gSA

f}rh; {ks=k mRiknu osQ leadkas ls jk"Vªh; lEifÙk dh ek=kk] jk"Vªh; ykHkka'k dk vuqeku] iw¡th&fuekZ.k] mRiknu
uhfr;ksa dk fu/kZj.k ,oa mlesa gksus okys ifjorZuksa ,oa dkj.kksa dk irk pyrk gSA

r`rh; {ks=k fofue; osQ leadksa ls ns'k dh O;kolkf;d izxfr] vk;kr&fu;kZr] Hkqxrku lUrqyu] O;kikfjd <k¡pk ,oa
ns'k dh eqnzk dh ek=kk esa gksus okys ifjorZuksa osQ lEcU/ esa mi;ksxh lwpuk feyrh gSA

prqFkZ {ks=k forj.k osQ leadksa dh lgk;rk ls jk"Vªh; lEifÙk osQ forj.k dk vk/kj jk"Vªh; ykHkka'k dk mRiknu
osQ fofHkUu lk/uksa esa Hkkx] fofHkUu rcdksa dh vk£Fkd fLFkfr] izfr O;fDr vk; vkfn dk Kku gksrk gSA

lkaf[;dh dh lkoZHkkSfed mi;ksfxrk (Universal Utility of Statistics)μlkaf[;dh ,d ,slk foKku gS
ftldk iz;ksx fnuksafnu thou ,oa foKku osQ izR;sd {ks=k esa c<+rk tk jgk gSA lekt'kkL=k] vFkZ'kkL=k] HkkSfrdh]
jlk;u o thou 'kkL=k] f'k{kk] jkT;] ekSle] u{k=k foKku] fpfdRlk'kkL=k vkfn lHkh foKkuksa esa lkaf[;dh;
foospu vfr vko';d gSA fVIisV osQ vuqlkj] ¶lkaf[;dh izR;sd O;fDr dks izHkkfor djrh gS vkSj thou dks
vusd fcUnqvksa ij Li'kZ djrh gSA¸ ,MoMZ osQus osQ vuqlkj] ¶vktdy lkaf[;dh; jhfr;ksa dk iz;ksx Kku ,oa
vuqlU/ku dh izR;sd 'kk[kk] vkjs[kh; dykvksa ls ysdj u{k=k HkkSfrdh rd vkSj yxHkx izR;sd izdkj osQ
O;kogkfjd mi;ksxμlaxhr jpuk ls ysdj iz{ksi.kkL=k funsZ'ku rd esa fd;k tkrk gSA¸ orZeku esa lkaf[;dh dk
Kku vR;Ur mi;ksxh Kku gS tks thou osQ izR;sd {k.k dke vkrk gSA MkW- ckmys osQ vuqlkj] ¶lkaf[;dh dk Kku
fons'kh Hkk"kk ;k chtxf.kr osQ leku gS tks fdlh Hkh le;] fdlh Hkh ifjfLFkfr esa mi;ksxh fl¼ gks ldrk gSA¸
vr% vUr esa ;g dgk tk ldrk gS fd orZeku ;qx lkaf[;dh dk ;qx gSA

1-5 lkaf[;dh dh lhek,¡ (Limitations of Statistics)

vkt lkaf[;dh ,d egRoiw.kZ foKku ekuk tkrk gS ijUrq izR;sd foKku 'kk[kk osQ leku gh bldh oqQN lhek,¡
gksrh gSaA ;fn ladfyr leadksa dk fo'ys"k.k ,oa fuoZpu djrs le; bu lhekvksa dk è;ku u j[kk tk, rks fudkys
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x;s fu"d"kZ vfuf'pr ,oa HkzekRed gks ldrs gSaA bu lhekvksa ,oa HkzekRed fu"d"kks± osQ dkj.k lkaf[;dh dh
vkykspuk,¡ Hkh gksrh gSa ijUrq lhek,¡ izR;sd foKku dh gksrh gSa pkgs og vFkZ'kkL=k gks HkkSfrd ;k jlk;u'kkL=kA

lkaf[;dh dh lhekvksa esa jgrs gq, ;fn fo'ys"k.k ,oa fuoZpu fd;k tk, rks lhekvksa osQ dkj.k  mRiUu nks"kksa dks
lekIr fd;k tk ldrk gSA izks- U;wtgkse osQ vuqlkj] ¶lkaf[;dh dks vuqlU/ku dk ,d vR;Ur ewY;oku lkèku
le>uk pkfg,] ijUrq bldh oqQN xEHkhj lhek,¡ gSa ftUgsa nwj fd;k tkuk rks lEHko ugha gS vkSj blfy, bu ij
gesa lko/kuh ls fopkj djuk pkfg,A¸

lkaf[;dh dh fuEu lhek,¡ gSaμ

1. lkaf[;dh osQoy la[;kRed rF;ksa dk gh vè;;u djrh gS] xq.kkRed rF;ksa dk ugha (Statistics studies

quantitative phenomena and not qualitative)μlkaf[;dh dh izeq[k lhek ;g gS fd ;g osQoy la[;kRed
:i ls O;Dr fd;s x;s rF;ksa ;k leL;kvksa dk fo'ys"k.k djrk gS xq.kkRed dk ughaA lkaf[;dh osQ vUrxZr
la[;kRed :i esa o£.kr rF;_ tSlsμvk;q] Å¡pkbZ] mRiknu] ewY;] vk;] tula[;k] ctV vkfn dk izR;{k
fo'ys"k.k fd;k tk ldrk gS ijUrq xq.kkRed :i esa O;Dr rF;_ tSlsμckSf¼d Lrj] pfj=k] lqUnjrk] LokLF;]
xjhch] O;ogkj vkfn dk lkaf[;dh; fo'ys"k.k ugha fd;k tk ldrk gSA bu leL;kvksa dk vè;;u lkaf[;dh
esa ijks{k :i ls fd;k tk ldrk gSA mnkgj.k osQ fy,] ckSf¼d Lrj dk vuqeku ijh{kk esa izkIr izkIrkadksa osQ vk/
kj ij] LokLF; lEcU/h tkudkjh tUenj ,oa e`R;qnj osQ fo'ys"k.k osQ }kjk izkIr dh tk ldrh gSA

2. lkaf[;dh lewgksa dk vè;;u djrh gS] O;fDrxr bdkb;ksa dk ugha (Statistics deals with aggregates

but not with individuals)μlkaf[;dh esa fdlh Hkh {ks=k dh lkewfgd fo'ks"krkvksa dk vè;;u fd;k tkrk gS
O;fDrxr bdkbZ dk ughaA ;|fi vè;;u djrs le; O;fDrxr bdkb;ksa dks gh ekè;e cuk;k tkrk gS ijUrq
fudkys x;s fu"d"kZ ,d vkSlr ,oa lewg dh izÑfr n'kkZrs gSaA mnkgj.k osQ fy,] fdlh ns'k dh izfr O;fDr vk;
lkewfgd fo'ks"krkvksa ij izdk'k Mkyrh gSA ;g lekt osQ vyx&vyx oxks±_ tSlsμvehj] xjhc] fHk[kkjh]
djksM+ifr vkfn dh O;fDrxr vk; ugha crkrh gSA izks- uht cSaxj osQ vuqlkj] ¶lkaf[;dh osQ fu"d"kZ lewg osQ
lkewfgd O;ogkj dk vuqeku yxkus esa lgk;d gksrs gSa ml lewg dh O;fDrxr bdkb;ksa dk ughaA¸ mnkgj.k osQ
fy,] lkaf[;dh osQ }kjk ;g rks Kkr gks tkrk gS fd izfr O;fDr pkoy ;k xsgw¡ dh [kir ,d fnu es fdruh
gS ijUrq ;g Kkr ugha gksrk fd xjhcksa esa pkoy ;k xsg¡w dh fdruh deh gSA

3. lkaf[;dh; jhfr fdlh leL;k osQ vè;;u dh ,dek=k jhfr ugha gS (Statistics is not only a single

method used for study of any problem)μlkekU; thou esa fdlh Hkh leL;k osQ lek/ku dh vusd jhfr;k¡
gksrh gSa ftuesa ls lkaf[;dh ,d jhfr gSA lkaf[;dh; fo'ys"k.k osQ }kjk izkIr fu"d"kks± dks rHkh vfUre lR; ekuuk
pkfg, tc os vU; jhfr;ksa_ tSlsμiz;ksx] vUrjkoyksdu] fuxeu rFkk vU; izek.kksa }kjk iw.kZr;k tk¡p fy;s tk,¡A
ØkWDlVu ,oa dkmMsu osQ vuqlkj] ¶;g ugha eku ysuk pkfg, fd lkaf[;dh; jhfr gh vuqlUèkku dk;Z esa iz;ksx
dh tkus okyh ,dek=k jhfr gS] u gh bl jhfr dks izR;sd izdkj dh leL;k dk loksZÙke gy le>uk pkfg,A¸
ysfdu fiQj Hkh lakf[;dh ,d mi;ksxh 'kL=k gS D;ksafd ;FkkFkZrk ,oa 'kq¼rk osQ cgqr fudV gksrk gSA MkW- ckmys
osQ vuqlkj] ¶lkaf[;dh; eki fdlh leL;k osQ lekèkku osQ fy, mruk gh vko';d gS ftruk ,d Hkou&fuekZ.k
osQ fy, ;FkkFkZ ekiA¸

4. lkaf[;dh osQ fu"d"kZ vlR; o HkzekRed gks ldrs gSa ;fn mudk fo'ys"k.k fcuk lUnHkZ osQ fd;k tk,
(Statistical results may be misleading and ambiguous if analysed without proper
context of the problem)μlkaf[;dh osQ fu"d"kks± dks le>us osQ fy, leL;k osQ gj igyw ls okfdiQ gksuk
vko';d gS vU;Fkk os Hkzked gks ldrs gSaA leL;k dh izR;sd ifjfLFkfr ,oa lUnHkZ dks tkuus osQ i'pkr~ fudkys
x;s fu"d"kZ gh okLrfod :i ls lR; gksrs gSa vU;Fkk fcuk leL;k dks le>s fudkys x;s fu"d"kZ okLrfod fn[kkbZ
rks nsrs gSa ijUrq okLrfod gksrs ugha gSaA mnkgj.k osQ fy,] fdUgha nks m|ksxksa osQ fiNys ik¡p o"kZ dk vkSlr ykHk
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leku gS rks ;g fu"d"kZ fudkyk tk ldrk gS fd nksuksa gh m|ksx lkekU; o ,d gh izÑfr osQ gSa ijUrq ;fn muls
lEcfU/r lHkh leadksa (vFkkZr~ izR;sd o"kZ osQ ykHk lead) dk vè;;u fd;k tk, rks ;g fu"d"kZ fudky ldrk
gS fd ,d m|ksx dk ykHk c<+ jgk gS vFkkZr~ mUufr dh vksj vxzlj gS vkSj nwljs m|ksx dk ykHk ?kV jgk gS
vFkkZr~ voufr dh vksj vxzlj gSA MkW- ckmys osQ vuqlkj] ¶tks fo|kFkhZ leadksa dk mi;ksx djrk gS mls
vuqlU/ku osQ fu"d"kks± dks izekf.kr ekudj lUrq"V ugha gks tkuk pkfg,] ijUrq ml fof/ osQ leLr vaxksa dk
i;kZIr Kku izkIr djuk pkfg,A¸

5. lkaf[;dh; fu;e osQoy vkSlr :i ls vkSj nh?kZdky esa gh lR; gksrs gSa (Statistical laws are true

in the long run and on the average)μlkaf[;dh osQ fu;e izkÑfrd foKku osQ fu;eksa dh rjg iw.kZ lR; ugha
gksrs gSa vFkkZr~ lHkh ifjfLFkfr;ksa esa ykxw ugha gksrs gSa vFkkZr~ ;s osQoy nh?kZdky esa vkSlr :i ls lkewfgd :i
esa gh [kjs mrjrs gSaA mnkgj.k osQ fy,] HkkSfrd es xq#Roh; fu;e osQ vuqlkj] Åij ls fxjkbZ xbZ oLrq lnSo i`Foh
ij gh vkrh gS ;k jlk;u esa lksfM;e osQ VqdM+s dks ikuh esa Mkyus ls vkx yx tkrh gS ;k tho'kkL=k esa eknk
,ukfiQyht ePNj osQ dkVs fcuk eysfj;k ugha gks ldrk lHkh ifjfLFkfr;ksa esa iw.kZ:i ls lR; gSaA ijUrq ;fn

lkaf[;dh osQ izkf;drk ;k lEHkkouk fl¼kUr (Theory of Probability) bu fu;eksa dh rjg n`<+] iw.kZ vkSj lR;

ugha gSaA mnkgj.k osQ fy,] ;fn ,d FkSys esa j[kh dkyh] lisQn xsanksa dks ckgj fudkyus dh lEHkkouk vk/h&vk/

h vFkkZr~ 50 izfr'kr gksrh gS ;g rHkh lR; gksxk tc ,d ls vf/d ckj xsan fudkyh tk,A nl ckj xsan fudkyus

ij gks ldrk gS 7 ckj dkyh xsan ,oa 3 ckj lisQn xasn vk;s tcfd lEHkkouk 5-5 xssanksa dh FkhA xsan fudkyus

dh la[;k c<+krs tkus ij ;g lEHkkouk osQ fudV vkrk tkrk gSA vr% ;g fu;e fdlh fuf'pr ,d n`<+ vk/

kj dks izLrqr ugha djrk gSA vr% lkaf[;dh; fu;e osQoy nh?kZdky esa vkSlr :i ls gh lR; gksrs gSaA

6. leadksa esa ,d:irk ,oa ltkrh;rk gksuh pkfg, (Statistical data should be uniform and

homogeneous)μ'kq¼ ,oa lR; lkaf[;dh; fu"d"kZ izkIr djus osQ fy, ;g vko';d gS fd iz;ksx fd;s x;s

lead ,d:i ,oa ltkrh; gksaA vxj lead fofHkUu rjhdksa ls ,df=kr fd;s x;s fHkUu izÑfr osQ gSa rks bu

fotkrh; leadksa ls fudkys x;s fu"d"kZ ges'kk HkzekRed gksaxsA mnkgj.k osQ fy,] tula[;k ,oa izpfyr eqnzk uhfr

ls lEcfU/r leadksa esa dksbZ lg lEcU/ ugha gSA blh izdkj O;fDr dh Å¡pkbZ ,oa izfr O;fDr vk; osQ lead

Hkh fotkrh; gSa vkSj buesa lEcU/ LFkkfir djuk iw.kZ :i ls Hkzked gksxkA

7. lkaf[;dh dk iz;ksx osQoy fo'ks"kK gh dj ldrs gSa (Statistics can be used only by a perfect

statistician)μ;g lkaf[;dh dh lcls izeq[k lhek gS ftlosQ vuqlkj lkaf[;dh dk iz;ksx osQoy ogh O;fDr

dj ldrk gS tks  lkaf[;dh; jhfr;ksa dk fo'ks"k Kku j[krk gksA vFkkZr~ leadksa dk mfpr :i ls ladyu]

fo'ys"k.k ,oa fuoZpu ogh O;fDr dj ldrk gS tks lkaf[;dh dk iw.kZ Kkrk ,oa lkaf[;dh; jhfr;ksa osQ iz;ksx es

n{k gksA v;ksX; ;k vufHkK O;fDr ladfyr leadksa ls xyr ,oa Hkzked fu"d"kZ fudkysaxsA ;s fu"d"kZ vlR; ,oa

v'kqf¼;ksa ls ifjiw.kZ gksaxsA ;wy vkSj osQUMky osQ vuqlkj] ¶v;ksX; O;fDr;ksa osQ gkFk esa lkaf[;dh; jhfr;k¡ vR;Ur

[krjukd vkStkj gSaA¸ blh izdkj dgk tkrk gS fd “Statistics, like medicine in the hands of quacks are

liable of easily being misused by ignorant or the inexperts.” vFkkZr~ tSls ,d v;ksX; fpfdRld osQ gkFk

esa nok tgj dk dke djrh gS] mlh izdkj v;ksX; O;fDr leadksa dk nq#i;ksx djosQ muls xyr ifj.kke fudky

ldrk gSA MkW- ckmys osQ vuqlkj] ¶lead osQoy ,d vko';d fdUrq viw.kZ vkStkj iznku djrs gSa tks mu yksxksa

osQ gkFkksa esa [krjukd gSa tks mudh iz;ksx fof/ vkSj dfe;ksa ls ifjfpr ugha gSaA¸

vUr esa ;g fu"d"kZ fudkyk tk ldrk gS fd lkaf[;dh; jhfr;ksa dk iz;ksx djrs le; lhekvksa dk è;ku j[kuk

pkfg,] ;fn bu lhekvksa dh mis{kk dh tk;sxh rks izkIr fu"d"kZ Hkzked ,oa vlR; gksaxs ftlosQ dkj.k lkaf[;dh

dks lUnsg dh n`f"V ls ns[kk tkrk gSA
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Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. vk/qfud ifjos'k esa --------- dk iz;ksx O;kid :i ls lekt osQ izR;sd ?kVd }kjk tkrk gSA

2. vkt lkaf[;dh dk egÙo bruk c<+ pqdk gS fd ;g --------- thou osQ izR;sd igyw dks izHkkfor djrk
gSA

3- fdlh Hkh {ks=k esa lkaf[;dh; jhfr;ksa }kjk leadksa dks ,df=kr djus rFkk mudk fo'ys"k.k djosQ mfpr
fu"d"kZ fudkyus okys O;fDr dks --------- dgrs gSaA

4. okLro esa leadksa osQ vk/kj ij mfpr ifj.kke fudkyuk gh --------- ,oa --------- dk ewyHkwr mís'; gSA

5. lkaf[;dh dk izFke dk;Z rF;ksa dks --------- :i nsuk gksrk gS rkfd mudk fo'ys"k.k ,oa fuoZpu gks losQA

1-6 lkjka'k (Summary)

• lkaf[;dh dk ewy mís'; vuqlU/ku dk;Z dh fofHkUu leL;kvksa dk vè;;u] muosQ dkj.k ,oa ifj.kkeksa

dk fo'ys"k.k djuk gSA lkaf[;dh jhfr;ksa osQ }kjk gh fdlh leL;k ls lEcfU/r Hkwrdky osQ leadksa dks

,d=k djosQ mudh orZeku ifjfLFkfr;ksa ls lkisf{kd rqyuk dh tkrh gSA bUgha laedksa osQ }kjk ?kVukvksa

esa gksus okys ifjorZuksa osQ dkj.kksa vkSj muosQ ifj.kkeksa dk fo'ys"k.k fd;k tkrk gSA

• vk/qfud le; esa lkaf[;dh dh yxkrkj c<+rh gqbZ egÙkk dk eq[; dkj.k mlosQ }kjk foKku dh fofHkUu

'kk[kkvksa osQ egRoiw.kZ dk;Z lEiUu gksuk gSA fdlh Hkh {ks=k esa lkaf[;dh jhfr;ksa }kjk leadksa dks ,df=kr

djus rFkk mudk fo'ys"k.k djosQ mfpr fu"d"kZ fudkyus okys O;fDr dks lkaf[;d (Statistician) dgrs

gSaA

• ¶lkaf[;dh dk eq[; O;kogkfjd mi;ksx lkisf{kd egRo] ftls fdlh O;fDr }kjk xyr le>us dh

lEHkkouk jgrh gS] izdV djuk gksrk gSA lead izk;% lnSo gh rqyukRed gksrs gSaA¸

• lkaf[;dh lkekftd] vk£Fkd] O;kikfjd rFkk vU; {ks=kksa dh uhfr&fu/kZj.k djus esa lgk;d gksrh gSA

ladfyr fd;s x;s leadksa dk fo'ys"k.k djosQ gh ns'k dh vk;kr o fu;kZr uhfr;k¡] ewY; uhfr] mRiknu

uhfr;k¡] e|&fu"ks/ uhfr vkfn dk fu/kZj.k fd;k tkrk gSA blosQ lkFk gh orZeku ewY; uhfr] [kk| uhfr]

ekSfnzd uhfr] djkjksi.k] eqnzk ,oa cSa¯dx uhfr;ksa osQ ifj.kkeksa dk ewY;kadu Hkh lkaf[;dh }kjk fd;k tkrk

gSA bl izdkj uhfr] fu/kZfjr djuk ,oa igys ls fu/kZfjr uhfr;ksa osQ izHkkoksa dk ewY;kadu djuk lkaf[;dh

dk izeq[k dk;Z gSA

• blosQ vè;;u ls fopkjksa dks Li"Vrk ,oa fu'p;kRedrk feyrh gSA leadksa osQ fo'ys"k.k o fuoZpu ls

euq"; dh rk£dd 'kfDr esa o`f¼ gksrh gS vkSj izR;sd leL;k osQ lek/ku osQ fy, mfpr n`f"Vdks.k

fodflr gks tkrk gSA

• lkaf[;dh; fo'ys"k.k  osQ vk/kj ij fu£er fu;e cgqr gh fLFkj ,oa lkoZHkkSfed izÑfr osQ gksrs gSaA

• lkaf[;dh dk mn~xe ,oa fodkl jkT; foKku osQ :i esa gqvk FkkA jkT; dh 'kklu O;oLFkk esa lkaf[;dh

osQ }kjk jktdh; vk;] O;; tula[;k] lSU;&'kfDr rFkk Hkwfe&lEcU/h leadksa dk ladyu fd;k tkrk

FkkA orZeku ;qx esa jkT; dh izR;sd uhfr dk fuèkkZj.k lkaf[;dh osQ lg;ksx ls gh gks ikrk gSA foÙkea=kh

}kjk ctV rS;kj djrs le; djkjksi.k esa o`f¼ ;k deh] vk;&O;; dk iwokZuqeku] iz'kklu] izfrj{kk]

LokLF;] f'k{kk vkfn ij O;; /ujkf'k ,oa ubZ ;kstukvksa vkfn dk vè;;u lkaf[;dh dh lgk;rk ls gh
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fd;k tkrk gSA

• oLrq dh ek¡x dk iwokZuqeku yxkus osQ fy, O;kikjh ekSle ifjorZuksa] O;kikj pØksa thou&Lrj]

jLeks&fjokt] xzkgdksa dh #fp] Ø;&'kfDr vkfn osQ miyC/ leadksa dks vk/kj cukrk gSA ek¡x osQ

vfrfjDr dPps eky osQ Ø;] mRikn osQ foØ;] ;krk;kr ykxr] foKkiu] foÙkh; lk/u] etnwjh] ewY;

fu/kZfjr uhfr;ksa dk fu/kZj.k Hkh leadksa osQ fo'ys"k.k }kjk djrk gSA

• okf.kT; osQ vU; {ks=kksa_ tSlsμcS¯dx] LdU/ foif.k (Stock Exchange), mit foif.k (Produce

Exchange) rFkk chek O;olk; (Insurance) vkfn esa lkaf[;dh ,oa leadksa dh egRoiw.kZ Hkwfedk gksrh

gSA cSad viuh uhfr;ksa (Í.k uhfr] lk[k uhfr ,oa fofu;ksx uhfr) dk fu/kZj.k O;kikj pØksa] eqnzk cktkj

dh fLFkfr] osQUnzh; cSad dh uhfr ,oa nzO; dh ekSleh ek¡x vkfn ls lEcfU/r leadksa osQ vk/kj ij

djrk gSA

• vr% O;kolkf;d izcU/ ,oa iz'kklu esa lead vR;Ur mi;ksxh gksrs gSaA cM+h&cM+h O;kikfjd ,oa

vkS|ksfxd laLFkkvksa esa leadksa osQ ladyu] fo'ys"k.k vkSj fuoZpu osQ fy, vyx lkaf[;dh; foHkkx gksrk

gS tks izcU/dksa dks mi;qDr ijke'kZ nsrk jgrk gSA

• vkt lkaf[;dh ,d egÙoiw.kZ foKku ekuk tkrk gS ijUrq izR;sd foKku 'kk[kk osQ leku gh bldh oqQN

lhek,¡ gksrh gSaA ;fn ladfyr leadksa dk fo'ys"k.k ,oa fuoZpu djrs le; bu lhekvksa dk è;ku u j[kk

tk, rks fudkys x;s fu"d"kZ vfuf'pr ,oa HkzekRed gks ldrs gSaA

• lkaf[;dh dh izeq[k lhek ;g gS fd ;g osQoy la[;kRed :i ls O;Dr fd;s x;s rF;ksa ;k leL;kvksa

dk fo'ys"k.k djrk gS xq.kkRed dk ughaA

• lkaf[;dh esa fdlh Hkh {ks=k dh lkewfgd fo'ks"krkvksa dk vè;;u fd;k tkrk gS O;fDrxr bdkbZ dk ughaA

;|fi vè;;u djrs le; O;fDrxr bdkb;ksa dks gh ekè;e cuk;k tkrk gS ijUrq fudkys x;s fu"d"kZ

,d vkSlr ,oa lewg dh izÑfr n'kkZrs gSaA

• lkaf[;dh; fo'ys"k.k osQ }kjk izkIr fu"d"kks± dks rHkh vfUre lR; ekuuk pkfg, tc os vU; jhfr;ksa_

tSlsμiz;ksx] vUrjkoyksdu] fuxeu rFkk vU; izek.kksa }kjk iw.kZr;k tk¡p fy;s tk,¡A

• lkaf[;dh osQ fu"d"kks± dks le>us osQ fy, leL;k osQ gj igyw ls okfdiQ gksuk vko';d gS vU;Fkk
os Hkzked gks ldrs gSaA leL;k dh izR;sd ifjfLFkfr ,oa lUnHkZ dks tkuus osQ i'pkr~ fudkys x;s fu"d"kZ
gh okLrfod :i ls lR; gksrs gSa vU;Fkk fcuk leL;k dks le>s fudkys x;s fu"d"kZ okLrfod fn[kkbZ
rks nsrs gSa ijUrq okLrfod gksrs ugha gSaA

• lkaf[;dh osQ fu;e izkÑfrd foKku osQ fu;eksa dh rjg iw.kZ lR; ugha gksrs gSa vFkkZr~ lHkh ifjfLFkfr;ksa
esa ykxw ugha gksrs gSa vFkkZr~ ;s osQoy nh?kZdky esa vkSlr :i ls lkewfgd :i esa gh [kjs mrjrs gSaA

• 'kq¼ ,oa lR; lkaf[;dh; fu"d"kZ izkIr djus osQ fy, ;g vko';d gS fd iz;ksx fd;s x;s lead ,d:i
,oa ltkrh; gksaA

1-7 'kCndks'k (Keywords)

• leadμvkadM+kA

• fuoZpuμfo'ys"k.k djukA
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1-8 vH;klμiz'u (Review Questions)

1- lkaf[;dh dh ifjHkk"kk ,oa dk;ks± dh O;k[;k dhft,A

2- lkaf[;dh osQ egÙo dk o.kZu dhft,A

3- lkaf[;dh dh lhekvksa dk fo'ys"k.kkRed foospu dhft,A

mÙkj :Lo&ewY;kadu (Answer : Self Assessment)

1. lkaf[;dh 2. ekuo 3. lkaf[;d

4. ladyu fo'ys"k.k 5. la[;kRed

1-9 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jkeuxj]

ubZ fnYyh & 110055

2. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk
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bdkbZ—2% leadksa osQ ladyu osQ izdkj % izkFkfed ,oa f}rh;d lead izkFkfed leadksa osQ ladyu dh fof/;k¡

bdkbZμ2: leadksa osQ ladyu osQ izdkj% izkFkfed ,oa f}rh;d

lead izkFkfed leadksa osQ ladyu dh fof/;k¡
(Types of Data Collection: Primary and
Secondary Data, Methods of Collecting

Primary Data)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

2.1 izkFkfed ,oa f}rh;d lead (Primary and Secondary Data)

2.2 izkFkfed leadksa osQ ladyu dh fof/;k¡ (Methods of Collecting Primary Data)

2.3 izkFkfed leadksa osQ ladyu dh mi;qDr jhfr dk pquko (Choice of a Suitable Method of

Collection of Primary Data)

2.4 vuqlwph ,oa iz'ukoyh (Schedule and Questionnaire)

2.5 f}rh;d lead dk ladyu (Collection of Secondary Data)

2.6 lkjka'k (Summary)

2.7 'kCndks'k (Keywords)

2.8 vH;kl&iz'u (Review Questions)

2.9 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• izkFkfed ,oa f}rh;d leadksa dks tkuus esa ,oa muosQ chp vUrj djus esaA

• izkFkfed leadksa osQ ladyu dh fof/;ksa dh O;k[;k djus esaA

• izkFkfed leadksa osQ ladyu osQ fy, mi;qDr jhfr rFkk vuqlwph ,oa iz'ukoyh dk iz;ksx djus esaA

• f}rh; leadksa osQ ladyu dh foospuk djus esaA

izLrkouk (Introduction)

lkaf[;dh; vuqlUèkku dh ;kstuk iwjh gksus osQ ckn leadksa dk ladyu fd;k tkrk gSA leadksa dk ladyu
lkaf[;dh foKku dh izFke ,oa egÙoiw.kZ fØ;k gS D;ksafd ;s vuqlUèkku dk vkèkkj gksrs gSaA leadksa osQ mfpr
ladyu] 'kq¼rk ,oa O;kidrk osQ vkèkkj ij gh fo'ys"k.k ,oa fuoZpu fuHkZj djrk gSA MkW- ,- ,y ckmys osQ
vuqlkj] ¶leadksa osQ ladyu esa] lkekU; foosd izeq[k vko';drk gS vkSj vuqHko eq[; f'k{kd¸ vr% leadksa
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dk ladyu vR;Ur lkoèkkuh] fo'okl] fu"i{krk] n`<+rk] lroZQrk ,oa èkS;Z ls djuk pkfg, rkfd muls fudkys
tkus okys fu"d"kZ 'kq¼] fo'oluh; ,oa okLrfod gksaA

2-1 izkFkfed ,oa f}rh;d lead (Primary and Secondary Data)

lead nks izdkj osQ gksrs gSaμ(1) izkFkfed (2) f}rh;dA

1- izkFkfed lead (Primary Data)μos lead izkFkfed lead dgykrs gSa tks vuqlUèkkudrkZ }kjk igyh ckj

'kq: ls vUr rd u;s fljs ls ,df=kr fd;s tkrs gSaA vFkkZr~ tks lead vuqlUèkkudrkZ }kjk Lo;a fdlh mís'; osQ

fy, ekSfyd :i ls ,d=k fd;s tkrs gSa] izkFkfed lead dgykrs gSaA mnkgj.k osQ fy,] ns'k esa cky Jfedksa dh

fLFkfr] f'k{kk osQ vfèkdkj vkfn osQ ckjs esa ;fn dksbZ vuqlUèkkudrkZ u;s fljs ls ekSfyd leadksa dk ladyu djrk

gS rks ;s lead izkFkfed lead dgyk,¡xsA

2- f}rh;d lead (Secondary Data)μos lead f}rh;d dgykrs gSa tks igys ls gh fdlh vU; O;fDr;ksa ;k

laLFkkvksa }kjk fdlh mís'; osQ fy, ,df=kr fd;s tk pqosQ gksa vkSj vuqlUèkkudrkZ osQoy mUgsa iz;ksx djrk gSA

,sls lead ekSfyd ,oa u;s ugha gksrs gSa cfYd igys ls izdkf'kr lkexzh }kjk ysdj iz;ksx fd;s tkrs gSaA mnkgj.k

osQ fy,] ;fn vuqlUèkkudrkZ ljdkj }kjk ladfyr cky Jfedksa osQ thou ,oa f'k{kk Lrj lEcUèkh leadksa dk

iz;ksx djrk gS rks os f}rh;d lead ekus tk,¡xsA

izkFkfed ,oa f}rh;d leadksa esa vUrj
(Distinction between Primary and Secondary Data)

izkFkfed ,oa f}rh;d leadksa esa vUrj izÑfr dk ugha cfYd voLFkk ,oa lkis{krk dk gksrk gSA tc fdlh laLFkk

}kjk igyh ckj lead ,df=kr fd;s tkrs gSa rks os izkFkfed lkexzh dk dk;Z djrs gSa ijUrq ;gh lead tc fdlh

nwljs vuqlUèkkudrkZ }kjk iz;ksx fd;s tkrs gSa rks f}rh;d lkexzh dgykrs gSaA vFkkZr~ ,d gh izdkj osQ lead ,d

O;fDr osQ fy, izkFkfed rks nwljs O;fDr osQ fy, f}rh;d lead dgykrs gSaA mnkgj.k osQ fy,] ljdkj }kjk

,df=kr ,oa izdkf'kr eg¡xkbZ nj izkFkfed gS ijUrq ;gh lead vU; osQ fy, f}rh;d lead gSaA izkFkfed ,oa

f}rh;d leadksa esa fuEu varj gSaμ

(1) izkFkfed lead lnSo ekSfyd (Original) ,oa u;s gksrs gSa tks fofHkUu lkaf[;dh; jhfr;ksa osQ fy, dPps

eky dh rjg gksrs gSa tcfd f}rh;d leadksa dk iz;ksx ,d ckj gks pqdk gksrk gS vFkkZr~ os ekSfyd ,oa

u;s ugha gksrs gSaA ;s lkaf[;dh; jhfr;ksa osQ fy, fdlh fu£er eky dh rjg gksrs gSaA

(2) izkFkfed lead vuqlUèkkudrkZ }kjk fofHkUu O;fDr;ksa ls lEiw.kZ {ks=k ;k lexz esa ls izkFkfed jhfr }kjk

,d=k fd;s tkrs gSa tcfd f}rh;d lead vU; O;fDr;ksa ;k laLFkkvksa }kjk iwoZ ladfyr gksrs gSaA

(3) izkFkfed lead lnSo vuqlaèkku osQ mís'; osQ vuqowQy gksrs gSa vkSj buesa la'kksèku ;k tk¡p dh T;knk

t:jr ugha gksrh gS D;ksafd ;s lead blh vuqlaèkku osQ fy, ,d=k fd;s x;s gSa tcfd f}rh;d leadksa

esa la'kksèku] tk¡p&iM+rky ,oa 'kq¼rk dh t:jr T;knk gksrh gS D;ksafd ;s iwoZ esa fdlh vuqlUèkku osQ

fy, ,df=kr fd;s x;s FksA
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izkFkfed leadksa osQ ladyu esa vfèkd le;] èku ,oa ifjJe dh t:jr gksrh gS D;ksafd buosQ
ladyu osQ fy, vuqlaèkku ;kstuk dks u;s fljs ls izkjEHk djuk gksrk gS tcfd f}rh;d lead
fofHkUu ljdkjh i=kksa] izdk'kuksa] lekpkj&i=kksa] fooj.kksa }kjk izkIr gks tkrs gSaA ftlls le;] èku
o Je dh cpr gksrh gSA

2-2 izkFkfed leadksa osQ ladyu dh fofèk;k¡ (Methods of Collecting Primary
Data)

ladyu dk dk;Z osQoy izkFkfed leadksa osQ fy, fd;k tkrk gSA izkFkfed leadksa dks ladfyr djus dh izeq[k
jhfr;k¡ izkFkfed jhfr;k¡ dgykrh gSa tksfd fuEu gSaμ

1- izR;{k O;fDrxr vuqlaèkku

2- vizR;{k ekSf[kd vuqlaèkku

3- laoknnkrkvksa ls lwpuk izkfIr

4- lwpdksa }kjk vuqlwfp;k¡ Hkjdj lwpuk izkfIr

5- izx.kdksa }kjk lwpuk izkfIrA

1- izR;{k O;fDrxr vuqlUèkku (Direct Personal Investigation)

bl jhfr osQ vuqlkj vuqlUèkkudrkZ Lo;a vuqlUèkku {ks=k esa tkdj lEcfUèkr yksxksa ls O;fDrxr lEioZQ LFkkfir
djrs gSa vkSj lwpuk nsus okyksa ls izR;{k :i ls feyrs gaS vkSj fujh{k.k ,oa vuqHko }kjk vk¡dM+s ,d=k djrs gSaA
bl jhfr dks izR;{k jhfr Hkh dgk tkrk gS D;ksafd ftl {ks=k ;k O;fDr osQ ckjs esa lwpuk izkIr djuh gksrh gS og
lwpuk Lo;a ml O;fDr }kjk izkIr dh tkrh gS fdlh vU; O;fDr ls ughaA blfy, bls O;fDrxr vuqlUèkku Hkh
dgk tkrk gS D;ksafd vuqlUèkkudrkZ Lo;a {ks=k esa tkdj lwpuk izkIr djrs gSaA bl jhfr dk iz;ksx fuEu ifjfLFkfr;ksa
esa fd;k tkrk gSμ

(1) ,slk vuqlUèkku osQoy ogha mi;qDr gksrk gS tgk¡ dk {ks=k lhfer ;k LFkkuh; izÑfr dk gksA

(2) tc leadksa esa ekSfydrk] 'kq¼rk o xksiuh;rk dh T;knk vko';drk gksA

(3) tc vuqlUèkku ;kstuk dh lw{erk osQ fy,] vuqlUèkkudrkZ osQ O;fDrxr vuqHko] rh{.k o`f¼ o lrr~
fujh{k.k dh t:jr gksrh gSA

(4) blosQ vUrxZr ikfjokfjd vk;&O;; etnwjksa dk thou&Lrj] f'kf{kr csjktxkjh] vijkèk izo`fÙk vkfn
vuqlUèkku fd;s tkrs gsaA

(5) tc leadksa dks xksiuh; j[kuk gksA

jhfr osQ xq.k (Merits of the Method)μizR;{k O;fDrxr vuqlUèkku osQ fuEu xq.k gksrs gSaμ

1- 'kq¼rkμbl jhfr dk lcls cM+k xq.k leadksa dh 'kq¼rk ,oa ekSfydrk gksrh gS] bl jhfr esa
vuqlUèkkudrkZ osQ Lo;a dk;Z{ks=k esa jgus osQ dkj.k ekSfyd ,oa 'kq¼ vk¡dM+s izkIr gksrs gSaA

2- foLr`r lwpukvksa dh izkfIrμbl jhfr osQ }kjk eq[; lwpuk osQ lkFk&lkFk vusd vfrfjDr lwpuk,¡ Hkh
miyCèk gks tkrh gSaA mnkgj.k osQ fy,] etnwjksa osQ vk;&O;; lEcUèkh leadksa dks ,d=k djrs le;
muosQ thou&Lrj] izkIr lqfoèkk,¡] dk;Z fLFkfr vkfn dh egRoiw.kZ lwpuk,¡ izkIr gks tkrh gSaA

3- fo'oluh;rkμbl jhfr }kjk izkIr vk¡dM+s fo'oluh; gksrs gSa] D;ksafd ;s vk¡dM+s vuqlUèkkudrkZ }kjk
Lo;a dk;Z{ks=k esa tkdj ,d=k fd;s tkrs gSaA ladyu osQ nkSjku vuqlUèkkudrkZ] lwpuk nsus okyksa osQ lHkh
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lansg nwj djosQ lgh&lgh lwpuk izkIr djrk gS vkSj ;fn og tkucw>dj xyr tkudkjh nsrs gSa rks
vulUèkkudrkZ ?kqek&fiQjk dj iz'u (Cross questioning) djosQ vklkuh ls tk¡p ysrs gSaA

4- ltkrh;rkμbl jhfr }kjk miyCèk lHkh leadksa esa ltkrh;rk dk xq.k ik;k tkrk gS D;ksafd ;s Hkh vk¡dM+s
,d gh O;fDr }kjk ,d=k fd;s tkrs gSaA

5- ypd'khyrkμ;g iz.kkyh yphyh izo`fÙk dh gksrh gSA vuqlUèkkudrkZ viuh vko';drkuqlkj leadksa
;k iz'uksa esa la'kksèku djosQ mfpr lwpuk izkIr dj ysrk gSA

6- lkFkZdrkμbl iz.kkyh esa lwpuk nsus okyksa ls vuqlUèkkudrkZ Lo;a lEioZQ djrk gS ftlls ladyu dk;Z
mRlkgo¼Zd gksrk gS vkSj leadksa dh lkFkZdrk c<+ tkrh gSA

jhfr osQ nks"k (Demerits of the Method)μbl jhfr osQ fuEu nks"k gSaμ

1- lhfer {ks=kμ;g jhfr foLr`r ,oa O;kid vuqlUèkku {ks=kksa osQ fy, vuqfpr ;k vuqi;qDr gksrh gSA

2- viO;;μbl iz.kkyh esa O;fDrxr lEioZQ djus osQ dkj.k le;] èku ,oa Je dk viO;; gksrk gSA

3- i{kikrμbl iz.kkyh esa vuqlUèkkudrkZ osQ O;fDrxr }s"kksa] i{kikr vkSj lud vkfn osQ dkj.k ifj.kke
nwf"kr vkSj ,dkaxh gksus dh vk'kadk jgrh gSA

4- Hkzked fu"d"kZμ;g vk'kadk jgrh gS fd lhfer {ks=k gksus osQ dkj.k ladfyr lead iwjs lexz dk lgh
izfrfufèkRo u djs ,oa fu"d"kZ Hkzked gks tk,A

lkoèkkfu;k¡ (Precautions)μbl jhfr dks iz;ksx djrs le; fuEu ckrksa dk è;ku j[kuk pkfg,μ

(1) vuqlUèkkudrkZ O;ogkjoqQ'ky] vuqHkoh] ifjJeh ,oa èkS;Zoku gksA

(2) vuqlUèkkudrkZ ml {ks=k dh HkkSxksfyd] lkekftd fLFkfr ,oa Hkk"kk o jhfr&fjoktksa ls ifjfpr gksA

(3) iwNs tkus okys iz'u laf{kIr ,oa lVhd gksaA

2- vizR;{k ekSf[kd vuqlUèkku (Indirect Oral Investigation)

bl iz.kkyh osQ vUrxZr] leL;k ls izR;{k :i ls lEcUèk j[kus okys O;fDr;ksa ls lwpuk izkIr ugha dh tkrh cfYd
,sls O;fDr;ksa ;k lkf{k;ksa ls ekSf[kd iwNrkN dh tkrh gS tks bl leL;k ls vizR;{k :i ls lEcfUèkr gksaA vFkkZr~
ftuosQ ckjs esa lwpuk izkIr djuh gS muls izR;{k lEioZQ LFkkfir ugha fd;k tkrk gSA mnkgj.k osQ fy,] Jfedksa
dh vk; dh tkudkjh osQ fy, Jfedksa ls lhèks lEioZQ u djosQ fey ekfydksa ;k Jela?kksa }kjk iwNrkN djosQ
tkudkjh izkIr dj ysrs gSa] ftu O;fDr;ksa ls lwpuk izkIr dh tkrh gS vFkkZr~ vizR;{k :i ls lEcfUèkr gksrs gSa]
lk{kh (Witness) dgykrs gSaA lk{kh ,sls O;fDr gksus pkfg, tks leL;k ;k fLFkfr ;k O;fDr osQ lEcUèk esa iw.kZ
tkudkjh j[krs gksaA bl jhfr dk iz;ksx fuEu ifjfLFkfr;ksa esa fd;k tkrk gSA

(1) tc vuqlUèkku {ks=k cgqr O;kid ,oa foLr`r gksA

(2) tc lwpuk nsus okys O;fDr ls O;fDrxr lEioZQ lEHko u gks ;k os v#fp] vKkurk ;k tkucw>dj lwpuk
u nsuk pkgsa ;k lwpuk nsus esa vleFkZrk tkfgj djsaA

(3) tc lEcfUèkr O;fDr;ksa ls iz'u ;k ckr djuk mfpr u gks ;k i{kikriw.kZ O;ogkj dh vk'kk gksA

(4) bl jhfr dk iz;ksx ljdkjh Lrj ij fu;qDr lfefr;ksa ;k vk;ksxksa }kjk fd;k tkrk gSA

jhfr osQ xq.k (Merits of the Method)μbl jhfr osQ fuEu xq.k gSaμ

1- ferO;f;rkμbl i¼fr esa le;] èku o ifjJe vkfn de yxrk gS] dk;Z 'kh?kzrk ls gksrk gS vkSj vfèkd
ijs'kkuh ugha mBkuh iM+rh gSA

2- fo'ks"kKksa dh lEefrμbl jhfr esa vuqlUèkku fo"k; ij fo'ks"kKksa dh jk; ,oa lq>ko izkIr gks tkrs gSa
vkSj i{k ;k foi{k osQ O;fDr;ksa ls iwNrkN djus ls leL;k osQ lHkh igyqvksa ij fopkj gks tkrk gSA

3- fu"i{krkμbl jhfr ls izkIr lead vuqlUèkkudrkZ osQ O;fDrxr }s"k osQ dkj.k izHkkfor ugha gksrs gSaA



uksV

LOVELY PROFESSIONAL UNIVERSITY 17

bdkbZ—2% leadksa osQ ladyu osQ izdkj % izkFkfed ,oa f}rh;d lead izkFkfed leadksa osQ ladyu dh fof/;k¡

4- foLr`r {ks=kμbl jhfr esa foLr`r {ks=k okys vuqlUèkku dk;Z fd;s tkrs gSa tgk¡ lwpdksa ls izR;{k lEioZQ
lEHko ;k mfpr u gksA

5- ljy ,oa lqfoèkktudμ;g ,d ljy o lqfoèkktud jhfr gS D;ksafd O;fDrxr lEioZQ dh dfBukbZ
lekIr gks tkrh gSA

jhfr osQ nks"k (Demerits of the Method)μbl jhfr esa fuEu nks"k gSaμ

1- v'kq¼ ifj.kkeμbl jhfr esa vuqlUèkkudrkZ dks lwpuk,¡ ijks{k :i ls izkIr gksrh gSa ftlls ifj.kkeksa osQ
v'kq¼ gksus dh lEHkkouk vfèkd jgrh gSA bl jhfr esa vuqlUèkkudrkZ dks O;fDrxr lEioZQ osQ vHkko
esa vU; O;fDr;ksa ;k izx.kdksa ij fuHkZj jguk iM+rk gS ftlls 'kq¼rk dh lEHkkouk de gks tkrh gSA

2- lkf{k;ksa osQ nks"kμftu lkf{k;ksa ls lwpuk,¡ ,d=k dh tkrh gSa mudh ykijokgh] vKkurk ,oa i{kikr
osQ dkj.k v'kq¼ leadksa dh izkfIr gksrh gSA dbZ ckj lkf{k;ksa osQ xyr p;u osQ dkj.k Hkh vuqlUèkku
ifj.kke nwf"kr gks tkrs gSaA

lkoèkkfu;k¡ (Precautions)μbl jhfr osQ liQy iz;ksx osQ fy, fuEu lkoèkkfu;ksa dh t:jr gksrh gSμ

(1) lwpuk nsus okys lkf{k;ksa dh la[;k i;kZIr gksuh pkfg,A

(2) pqus x;s lkf{k;ksa esa i{kikr dk lekos'k ugha gksuk pkfg,A

(3) lkf{k;ksa ls iwNrkN djrs le; mudh eu%fLFkfr ,oa eukso`fÙk dk Hkh è;ku j[kuk pkfg, vkSj os mnklhu
;k ykijokg ugha gksus pkfg,A

(4) lkfFk;ksa dks leL;k ls lEcfUèkr lHkh igyqvksa dk iw.kZ Kku gksuk pkfg,A

(5) vuqlUèkkudrkZ dks lkf{k;ksa ls iwNrkN djrs le; èkS;Z] fouezrk] prqjkbZ ,oa fu"i{krk ls dk;Z djuk
pkfg,A

izR;{k O;fDrxr vuqlUèkku ,oa vizR;{k ekSf[kd vuqlUèkku esa vUrjμbu nksuksa jhfr;ksa esa fuEu vUrj gSaμ

(1) izFke jhfr esa leL;k ls izR;{k lEcUèk j[kus okyksa ls O;fDrxr lEioZQ fd;k tkrk gS tcfd f}rh; jhfr
esa leL;k ls vizR;{k lEcUèk j[kus okys lkf{k;ksa ls lwpuk izkIr dh tkrh gSA

(2) izFke jhfr esa vuqlUèkkudrkZ Lo;a {ks=k esa tkdj fujh{k.k o vuqHko ,oa iwNrkN osQ vkèkkj ij lead
izkIr djrk gS tcfd f}rh; jhfr esa izx.kdksa }kjk ekSf[kd iwNrkN ls lwpuk ,d=k djrs gSaA

(3) izFke jhfr esa vuqlUèkku {ks=k lhfer gksrk gS tcfd f}rh; jhfr esa vuqlUèkku {ks=k O;kid gksrk gSA

(4) izFke jhfr izk;% vuqlUèkkudrkZ }kjk viukbZ tkrh gS tcfd f}rh; jhfr izk;% ljdkjh lfefr;ksa ,oa
vk;ksx }kjk viukbZ tkrh gSA

(5) izFke jhfr esa le;] èku o ifjJe dk O;; gksrk gS tcfd f}rh; jhfr esa budh cpr gksrh gSA

3. laoknnkrkvksa ls lwpuk izkfIr (Information through Correspondents)

bl jhfr esa vuqlUèkkudrkZ }kjk fofHkUu LFkkuksa ij LFkkuh; O;fDr ;k lEoknnkrk fu;qDr dj fn;s tkrs gSa tks vius
vuqHko ,oa fujh{k.k osQ vkèkkj ij le;&le; ij lwpuk Hkstrs jgrs gSaA laoknnkrkvksa dh lwpukvksa esa izk;%
v'kqf¼ dh lEHkkouk jgrh gS D;ksafd os leadksa dk ladyu vius rkSj&rjhdksa] #fp] fu.kZ; vkfn osQ vkèkkj ij
djrs gSaA bl jhfr dk iz;ksx fuEu vuqlUèkkudrkZ djrs gSaμ

(1) bl jhfr dk iz;ksx izk;% lekpkj&i=kksa] if=kdkvksa vkSj vkdk'kok.kh ,oa ehfM;k }kjk fd;k tkrk gSA

(2) ljdkj Hkh fofHkUu oLrqvksa dh Fkksd ef.M;ksa ls cktkj Hkko Kkr djus ,oa iQly vkfn dk vuqeku
yxkus esa bldk iz;ksx djrh gSA

(3) bl jhfr dk iz;ksx izk;% ,sls vuqlUèkkuksa osQ fy, fd;k tkrk gS ftuesa 'kq¼rk dh de t:jr gksrh gSA

jhfr osQ xq.k (Merits of the Method)μbl jhfr osQ izeq[k xq.k fuEu gSaμ
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(1) ferO;f;rkμbl jhfr esa le;] èku vkSj ifjJe dh cpr gksrh gSA lwpuk 'kh?kzrk ls ,oa de [kpZ esa

izkIr gks tkrh gSA

(2) bl jhfr osQ iz;ksx ls nwj&njkt osQ LFkkuksa ls Hkh 'kh?kz lwpuk,¡ fey tkrh gSaA vr% ;g jhfr O;kid {ks=kksa

osQ fy, mi;qDr gksrh gSA

jhfr osQ nks"k (Demerits of the Method)μbl jhfr esa fuEu nks"k ik;s tkrs gSaμ

1. 'kq¼rk o ekSfydrk dh dehμbl jhfr ls ,d=k leadksa esa ekSfydrk ,oa 'kq¼rk dk vHkko jgrk gS]

D;ksafd buesa vuqekuksa dks vfèkd egRo fn;k tkrk gSA

2. ,d:irk dk vHkkoμ;s vk¡dM+s fHkUu&fHkUu laoknnkrkvksa }kjk vyx&vyx fofèk;ksa ls ,d=k fd;s

tkrs gSa vkSj fofHkUu 'kCnksa osQ vyx&vyx vFkZ Hkh yxkrs gSa ftuls leadksa esa ,d:irk dk vHkko

jgrk gSA

3. i{kikrμdbZ ckj laoknnkrkvksa osQ i{kikr osQ dkj.k lead ,dkaxh gks tkrs gSaA

4. dbZ ckj laoknnkrkvksa }kjk lwpuk,¡ bruh foyEc ls Hksth tkrh gSa fd fo"k; dk egRo gh lekIr gks

tkrk gSA

lkoèkkfu;k¡ (Precautions)μbl jhfr dks iz;ksx djrs le; fuEu ckrsa è;ku esa j[kuh pkfg,μ

(1) laoknnkrkvksa dh fu;qfDr lksp&le>dj ,oa lroZQrk ls djuh pkfg,A

(2) laoknnkrkvksa dh O;fDrxr jk; dk de&ls&de iz;ksx djuk pkfg,A

(3) ,d {ks=k esa laoknnkrkvksa dh la[;k i;kZIr gksuh pkfg,A

4. lwpdksa }kjk vuqlwfp;k¡ Hkjdj lwpuk izkfIr
(Information through Schedules to be filled in by Informants)

bl jhfr dks ̂ Mkd&iz'ukoyh iz.kkyh* (Mailed Questionnarie Method) Hkh dgrs gSaA bl jhfr esa vuqlUèkkudrkZ
leL;k ls lEcfUèkr iz'uksa dh ,d lwph (iz'ukoyh) rS;kj djrk gSA fiQj lwph dh izfr;k¡ Mkd }kjk lwpuk nsus
okyksa osQ ikl Hkst nsrk gS_ tks mls Hkjdj fuf'pr frfFk rd ykSVk nsrs gSaA lwpuk nsus okyksa dk  lg;ksx ,oa
fo'okl izkIr djus osQ fy, lwph osQ lkFk ,d vuqjksèk i=k layXu gksrk gS ftlesa tk¡p dk mís'; Li"V fd;k
tkrk gS ,oa lwpuk dks xqIr j[kus dk vk'oklu fn;k tkrk gSA bl jhfr dk iz;ksx fuEu ifjfLFkfr esa djrs gSaμ

(1) leadksa osQ ladyu dh ;g jhfr mu foLr`r {ks=kksa osQ fy, mfpr gS tgk¡ lwpuk nsus okys f'kf{kr gSaA

(2) bl jhfr dk iz;ksx er losZ{k.k (Opinion Surveys) ,oa miHkksDrkvksa dh #fp;ksa dk vuqlUèkku djus
esa dkjxj gSA

(3) Hkkjr ljdkj }kjk bl jhfr dk iz;ksx m|ksxksa osQ ok£"kd losZ{k.k esa fd;k tkrk gSA

jhfr osQ xq.k (Merits of Method)μbl jhfr ls fuEu ykHk gSaμ

1. ferO;f;rkμ;g ,d de [kphZyh jhfr gS ftlls de le;] Je ,oa èku esa foLr`r {ks=k dh lwpuk,¡
miyCèk gks tkrh gSaA

2. ekSfydrkμlwpdksa }kjk Lo;a lwpuk,¡ fn;s tkus osQ dkj.k blesa ekSfydrk gksrh gS ,oa fo'oluh;
gksrh gSaA

3. foLr`r {ks=kμ;g jhfr foLr`r {ks=k osQ fy, mi;ksxh gksrh gSA

jhfr osQ nks"k (Demerits of the Method)μbl jhfr esa fuEu nks"k gSaμ

1. vi;kZIr ,oa viw.kZ lwpukμvfèkdka'kr% Hksth xbZ vuqlwph] lwpd okil gh ugha Hkstrs gSaA tks
vuqlwfp;k¡ okil vk tkrh gSa os viw.kZ gksrh gSaA mnklhurk ;k 'kadk osQ dkj.k lwpdksa }kjk iz'uksa osQ mÙkj
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ugha fn;s tkrs gSaA bl izdkj lwpdksa }kjk mfpr mÙkj u nsus osQ dkj.k vuqlUèkku esa vfHkufr ,oa Jeksa
dk lekos'k gks tkrk gSA

2. 'kq¼rk dh dehμbl jhfr ls izkIr dh xbZ lwpuk esa 'kq¼rk de gksrh gSA lwpdksa }kjk Hksth xbZ lwpuk
esa i{kikr dh Hkkouk gksrh gSA

3. ypd'khyrk dk vHkkoμ;g jhfr ykspnkj ugha gSA vi;kZIr lwpuk izkIr gksus ij vko';d la'kksèku
djosQ Hkh iz;ksx ugha dj ldrs gSaA

4. lhfer {ks=kμ;g jhfr f'kf{kr O;fDr;ksa osQ fy, gksrh gSA vf'kf{kr O;fDr }kjk bl jhfr ls lwpuk,¡ izkIr
ugha dh tk ldrh gSaA

5. izfr&tk¡p dk vHkkoμbl jhfr esa iz'uksa osQ mÙkj lwpdksa osQ }kjk Lo;a Hkjs tkrs gSa ftlls
vuqlUèkkudrkZ bu iz'uksa dh izfrtk¡p ugha dj ikrk gSA

lkoèkkfu;k¡ (Precautions)μbl jhfr dk iz;ksx djrs le; fuEu lkoèkkuh j[kh tkrh gSaμ

(1) lwpuk nsus okyksa dks mís'; vkfn dh Li"V tkudkjh ns nsuh pkfg,A

(2) lwph rS;kj djrs le; ;g è;ku j[kuk pkfg, fd iz'u ljy] Li"V o NksVs gksa] iz'u la[;k esa de gksa]
mÙkstuk] 'kadk ;k fojksèk mRiUu djus okys u gksaA gk¡ ;k uk osQ mÙkj okys iz'u gksus pkfg,A iz'u ,sls
gksa ftlls mudh izfrtk¡p gks losQA

(3) lHkh vuqlwfp;k¡ fuf'pr frfFk rd izkIr gks tkuh pkfg,A

(4) lwfp;k¡ fcuk fdlh i{kikr ;k iwokZxzg osQ rS;kj dh xbZ gksaA

5. izx.kdksa }kjk lwpuk izkfIr (Information through Enumerators)

lwpdksa }kjk vuqlwfp;k¡ Hkjokdj e¡xkus ls vusd dfBukb;k¡ gksrh gSa ,oa lwpuk Hkh viw.kZ] vi;kZIr ,oa v'kq¼
gksrh gSA bu dfBukb;ksa dks nwj djus osQ fy, ;g jhfr viukbZ tkrh gSA bl jhfr esa rS;kj dh xbZ lwfp;ksa dks
Mkd }kjk u Hkstdj fu;qDr fd;s x;s izx.kdksa }kjk ?kj&?kj tkdj lwpdksa ls iwNrkN djosQ Lo;a vuqlwfp;k¡ Hkjh
tkrh gSaA bu nksuksa jhfr;ksa esa lekurk ;g gS fd vuqlwfp;ksa osQ iz'u osQ mÙkj Lo;a lwpdksa ls izkIr fd;s tkrs gSa
tcfd vUrj ;g gS fd izFke jhfr esa vuqlwfp;k¡ Mkd ls Hksth tkrh Fkha ftlesa lwpd euethZ ls lwpuk,¡ Hkjrs
Fks tcfd f}rh; jhfr esa izx.kd lwpdksa ls iwNdj Lo;a vuqlwph Hkjrk gSA bl jhfr dk iz;ksx fuEu ifjfLFkfr;ksa
esa djrs gSaA

(1) tgk¡ cgqr foLr`r {ks=k gks pkgs f'kf{kr gks ;k vf'kf{krA

(2) ;g jhfr eq[;r% ljdkj }kjk tux.kuk osQ fy, viukbZ tkrh gSA

(3) bl jhfr dk iz;ksx 'kksèk laLFkkvksa ,oa 'kksèkkFkhZ osQ }kjk ,oa cM+s O;kikj&x`gksa] lkoZtfud miØe vkfn
}kjk Hkh fd;k tkrk gSA

jhfr osQ xq.k (Merits of the Method)μbl jhfr osQ fuEu ykHk gSaμ

1. foLr`r {ks=kμbl iz.kkyh }kjk vR;Ur O;kid {ks=k esa lwpuk,¡ izkIr dj ldrs gSaA

2. 'kq¼rkμbl jhfr esa ;ksX;] izf'kf{kr ,oa vuqHkoh izx.kdksa osQ }kjk lwpuk,¡ ,d=k djus osQ dkj.k 'kq¼rk
dh dkiQh ek=kk jgrh gSA

3. O;fDrxr lEioZQμizx.kdksa dk lwpdksa ls O;fDrxr lEioZQ jgrk gS ftlls tfVy iz'uksa osQ mÙkj Hkh
feyrs gSa vkSj izfr tk¡p Hkh dj ldrs gSaA

4. fu"i{krkμbl jhfr esa i{kikr dk fo'ks"k izHkko ugha iM+rk gS] D;ksafd izx.kd nksuksa izdkj dh
izo`fÙk;ksaμi{k o foi{k osQ gksrs gSaA lwpdksa }kjk i{kikr Hkh izx.kd dh mifLFkfr osQ dkj.k ugha fd;k
tk ldrk gSA
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5. fo'oluh;rkμizx.kd }kjk lwpdksa dks mís'; dh Li"V tkudkjh fn;s tkus osQ dkj.k ,oa lHkh lUnsg
nwj djus osQ dkj.k vfèkd fo'oluh; lwpuk,¡ izkIr gksrh gSaA

jhfr osQ nks"k (Demerits of the Method)μbl jhfr osQ fuEu nks"k gSμ

1. vfèkd eg¡xhμbl jhfr esa O;fDrxr lEioZQ fd;s tkus osQ dkj.k] izx.kd fu;qDr fd;s tkus osQ dkj.k
vfèkd èku dh vko';drk gksrh gS blosQ lkFk gh vfèkd le; o Je Hkh yxrk gSA

2. tfVy o dfBuμ;g ,d tfVy jhfr gS] D;ksafd izx.kdksa dh fu;qfDr] muosQ izf'k{k.k o muosQ dk;Z
osQ fujh{k.k esa dfBukb;k¡ gksrh gSaA

3. LokHkkfod vfHkufrμizx.kdksa osQ vkpkj&fopkj ,oa dk;Z'kSyh esa vUrj osQ dkj.k ladfyr lwpukvksa
esa Hkh vUrj jgrk gS ftlls leadksa esa vfHkufr (biases) vk tkrh gSA

lkoèkkfu;k¡ (Precautins)μbl jhfr dk iz;ksx djrs le; fuEu ckrsa è;ku esa j[kuk pkfg,μ

(1) vuqlwph osQ lHkh iz'u mfpr gksus pkfg, ,oa fiNyh jhfr dh rjg gksus pkfg,A

(2) izx.kdksa dh fu;qfDr djrs le; è;ku j[kuk pkfg, fd os fuiq.k] èkS;Zoku] ifjJeh] fu"i{k ,oa
O;ogkj&oqQ'ky gksaA

(3) izx.kd ml {ks=k dh Hkk"kk] ijEijkvksa] jhfr&fjoktksa] jLeksa o ifjfLFkfr;ksa ls iw.kZr;k okfdiQ gksaA lkFk
gh vuqlUèkku dk;Z esa #fp j[krs gksaA

(4) izx.kdksa osQ dk;Z dk le;&le; ij fujh{k.k gksA

2-3 izkFkfed leadksa osQ ladyu dh mi;qDr jhfr dk pquko (Choice of a Suitable
Method of Collection of Primary Data)

izkFkfed leadksa osQ ladyu dh lHkh jhfr;k¡ vyx&vyx ifjfLFkfr;ksa esa loZJs"B gSaA dksbZ Hkh ,d jhfr lHkh
ifjfLFkfr;ksa esa mfpr ugha gSA leadksa osQ ladyu dh mfpr jhfr dk pquko djrs le; fuEu ckrksa dk è;ku j[kuk
pkfg,μ

1. vuqlUèkku dh izÑfrμjhfr dk pquko vuqlUèkku dh izÑfr osQ vuqlkj djuk pkfg, tSls lhfer {ks=k esa
O;fDrxr lEioZQ vko';d gks rks izR;{k O;fDrxr vuqlUèkku mi;qDr jhfr gSA ;fn {ks=k foLr`r gks o O;fDrxr
lEioZQ vko';d u gks rks vizR;{k ekSf[kd vuqlUèkku visf{kr mi;qDr jhfr gSA ;fn fyf[kr :i esa f'kf{kr
O;fDr;ksa ls lwpuk izkIr djuh gks rks lwpdksa }kjk vuqlwfp;k¡ Hkjokdj lwpuk izkfIr mi;qDr jhfr gksrh gS vkSj
;fn lwpd vf'kf{kr gS rks izx.kdksa }kjk vuqlwfp;k¡ Hkjokuk mfpr jhfr gksrh gSA

2. mís'; ,oa {ks=kμjhfr dk pquko djrs le; vuqlUèkku osQ mís'; ,oa {ks=k dks è;ku esa j[kuk pkfg,A lhfer
{ks=k esa vusd fo"k;ksa ij lwpuk miyCèk djus osQ fy, izR;{k vuqlUèkku fd;k tkrk gSA tcfd foLr`r {ks=k esa
O;kid vuqlUèkku osQ fy, izx.kdksa }kjk vuqlwfp;ka Hkjdj lead ,d=k djrs gSaA yxkrkj lead izkIr djus osQ
fy, laoknnkrkvksa ls lwpuk,¡ ,d=k dh tkrh gSaA

3. 'kq¼rk dh ek=kkμvfèkd 'kq¼rk dh vko';drk gksus ij izR;{k O;fDrxr rFkk izx.kdksa }kjk vuqlUèkku dk
iz;ksx fd;k tkrk gSA vizR;{k vuqlUèkku jhfr esa 'kq¼rk T;knk ugha gksrh D;ksafd laoknnkrk osQoy vuqeku gh
miyCèk djkrs gSa tcfd lwpdksa }kjk vuqlwfp;k¡ Hkjokdj lead ,df=kr djus ij viw.kZ ,oa vi;kZIr lwpuk
feyrh gSA

4. vk£Fkd lkèkuμizR;{k vuqlUèkku ,oa izx.kdksa }kjk vuqlUèkku lcls eg¡xh jhfr;k¡ gSaA buesa lcls vfèkd èku]
Je o le; O;; gksrk gS tcfd vU; jhfr;k¡ vis{kkÑr lLrh gSaA lwpdksa }kjk vuqlwfp;k¡ Hkjokus esa lcls de
[kpZ gksrk gSA
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5. miyCèk le;μlcls vfr'kh?kz lwpuk,¡ izkIr djuh gSa rks laoknnkrkvksa ls lead izkIr djrs gSa ;k lwpdksa ls
vuqlwfp;k¡ Hkjokdj e¡xk yh tkrh gSa tcfd i;kZIr le; gksus ij vuqlUèkkudrkZ izR;{k vuqlUèkku] izx.kdksa }kjk
vuqlUèkku vkfn jhfr viukrk gSA

mfpr jhfr dk pquko djus osQ fy, Åij O;Dr ckrksa dks è;ku esa j[kdj lead ladfyr jhfr dk p;u djrs
gSaA ladyu fØ;k dh liQyrk mi;qZDr ckrksa osQ vykok vuqlUèkkudrkZ dh ;ksX;rk ,oa vuqHko ij Hkh fuHkZj
djrh gSA

Lo&ewY;kadu (Self Assessment)

1- lgh fodYi pqfu, (Choose the correct option)

1. lead fdrus izdkj osQ gksrs gSaμ

(d) ,d ([k) nks

(x) rhu (?k) pkjA

2. izkFkfed lead ladfyr djus dh fof/ gSμ

(d) izR;{k fof/ ([k) vizR;{k fof/

(x) laoknnkrkvksa ls lwpuk izkfIr (?k) mi;qZDr lHkhA

3. tks lead vuqla/kudrkZ }kjk Lo;a fdlh mís'; osQ fy, ,d=k fd, tkrs gSaA os dgykrs gSaμ

(d) izkFkfed lead ([k) f}rh;d lead

(x) iz'ukoyh (?k) buesa ls dksbZ ughaA

4. izkFkfed lead gksrs gSaμ

(d) ekSfyd ,oa u, ([k) f?kls&fiVs

(x) v'kq¼ (?k) buesa ls dksbZ ughaA

5. ;fn lcls vfr'kh?kz lwpuk,¡ izkIr djuh gSa rks laoknnkrkvksa ls izkIr djosQ djrs gSaμ

(d) lwpuk ([k) lead

(x) (d) vkSj ([k) nksuksa (?k) buesa ls dksbZ ughaA

2-4 vuqlwph ,oa iz'ukoyh (Schedule and Questionnaire)

izkFkfed lkaf[;dh vuqlaèkku esa vfèkdka'kr% lwpdksa }kjk ;k izx.kdksa dh lgk;rk ls vuqlwfp;k¡ Hkjokdj
vko';d lead miyCèk gks tkrs gSaA O;kogkfjd rkSj ij vuqlwph ;k iz'ukoyh ,d ,slk iQkWeZ ;k izi=k gS ftlesa
vuqlaèkku fo"k; ls lEcfUèkr vHkh"V ,oa foLr`r tkudkjh izkIr djus gsrq iz'uksa dk Øekuqlkj rFkk izkFkfedrkuqlkj
C;kSjk gksrk gS ftldk mÙkj lwpdksa }kjk fn;k tkrk gSA ijUrq iz'ukoyh ,oa vuqlwph esa vUrj gksrk gSA

iz'ukoyh] iz'uksa dh ,d ,slh lwph gksrh gS ftlesa iz'uksa dk mÙkj Lo;a lwpd nsrk gS vkSj Hkjdj okil Hkst

nsrk gS tcfd vuqlwph ,d ,slk izi=k gS ftldh iw£r izf'kf{kr izx.kdksa }kjk lwpdksa ls iwNrkN djosQ dh tkrh

gSA vuqlwfp;k¡ nks izdkj dh gksrh gSa tks fuEu gSaμ

1. fjDr iQkWeZ (Blank Form)μ;g iz'uksa dh ,slh lwph gS ftlesa izR;sd iz'u osQ vkxs ;k uhps mÙkj nsus

osQ fy, fjDr LFkku gksrk gSA bl izdkj osQ iQkWeZ esa lwpd vkSj lkaf[;d nksuksa dks lqfoèkk jgrh gSA

2. iz'ukoyh (Questionnaire)μ;g Hkh iz'uksa dh ,d lwph gS ijUrq blesa iz'u osQ mÙkj osQ fy, fjDr

LFkku ugha gksrkA mÙkj lwpdksa }kjk vyx dkxt ij fy[ks tkrs gSaA blosQ fo'ys"k.k ,oa lkj.kh;u esa
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dfBukbZ gksrh gSA ;g rc mi;qDr gksrh gS tc fdlh fo"k; ij lwpdkadksa osQ fopkj ,oa lq>ko ek¡xs

x;s gksaA

mÙke iz'ukoyh osQ xq.k (Essentials of a Good Questionnaire)μlkaf[;dh; vuqlUèkku dh liQyrk eq[;r%

iz'ukoyh ij fuHkZj djrh gSA iz'ukoyh mPpdksfV dh gksuh pkfg,A iz'ukoyh ges'kk n{k] ;ksX; o vuqHkoh

O;fDr;ksa }kjk cuokuh pkfg,A vr% iz'ukoyh rS;kj djrs le; fuEu ckrksa dks è;ku esa j[kuk pkfg,μ

1. de iz'uμiz'uksa dh la[;k de&ls&de gksuh pkfg,A ysfdu bruh ek=kk esa gksuh pkfg, fd mfpr ,oa i;kZIr

lwpuk izkIr gks losQA

2. ljyrk ,oa Li"Vrkμiz'u ljy ,oa Li"V gksus pkfg,A os dHkh Hkh yEcs] tfVy ,oa nks vFkks± okys ugha gksus

pkfg,A blosQ lkFk gh iz'ukoyh esa vlEeku lwpd ;k vfuf'prrk okys 'kCn ('kk;n] vDlj] dHkh&dHkh) dk

iz;ksx ugha djuk pkfg,A

3. laf{kIrrkμiz'u ,sls gksus pkfg, ftuosQ mÙkj ^gk¡* ;k ^uk* vFkok ^'kCn* ;k ^vad* osQ :i esa fn;s tk losaQA

4. mfpr Øeμiz'uksa dks muosQ egRo ,oa izkFkfedrk osQ vkèkkj ij Øe esa j[kuk pkfg, ,oa ijLij lEcfUèkr

iz'uksa dks ,d gh LFkku Øec¼ djuk pkfg,A mnkgj.k osQ fy,] f'k{kk lEcUèkh tkudkjh ,d gh LFkku ij

Øec¼ gksuh pkfg,A oSokfgd ,oa ikfjokfjd tkudkjh ,d gh LFkku ij ,df=kr gksuh pkfg,A vr% iz'uksa dk

,d fuf'pr roZQiw.kZ ,oa lqO;ofLFkr Øe gksuk pkfg,A

5. Hkk"kk 'kSyhμiz'uksa dh Hkk"kk ,oa 'kSyh eèkqj le>us yk;d ,oa lEekutud gksuh pkfg,A iz'uksa esa lwpd osQ

fy, vlEekutud 'kCnksa tSls ukSdj vkfn dk iz;ksx ugha djuk pkfg,A

6. vkifÙktud ,oa o£tr iz'uμvuqlwph esa ,sls iz'u 'kkfey ugha djus pkfg, tks lwpdksa osQ vkRelEeku

vkSj mudh èkk£ed ,oa lkekftd Hkkoukvksa dks Bsl igq¡pkrs gksa ,oa ftlls lwpdksa osQ eu esa] 'kadk] fojksèk ;k

mÙkstuk mRiUu gksA dHkh Hkh lwpdksa ls O;fDrxr ckrsa tSls pfj=k] lkekftd Lrj] vk;] chekjh vkfn osQ ckjs

esa izR;{k :i ls u iwNdj ijks{k <ax ls ljy ,oa f'k"V Hkk"kk esa gh iwNuk pkfg,A lwpdksa dks ,slh lwpuk,¡ xqIr

j[kus dk vk'oklu nsuk pkfg,A mnkgj.k osQ fy,μ(1) D;k vki pfj=koku gSa\ (2) D;k vkidks ,M~l gS\ (3) D;k

vkiosQ viuh iRuh ,oa cPpksa ls lEcUèk vPNs gSa\ (4) D;k vki fookg iwoZ lEcUèk esa fo'okl j[krs gSa\

7. iz'uksa osQ Lo:i (Types of Questions)μjkWcVZ oSlsy ,oa ,MoMZ foysV osQ vuqlkj iz'uksa dk Lo:i fuEu

gks ldrk gSμ

(a) cUn iz'u (Shut Questions)μ,sls iz'uksa osQ mÙkj vuqlUèkkudrkZ }kjk Lo;a lq>k;s tkrs gSa vkSj lwpd

dks muesa ls fdlh ,d mÙkj dks pquuk gksrk gSA cUn iz'u dbZ izdkj osQ gksrs gSaμ

(i) ljy fodYi okys iz'uμ,sls iz'uksa esa nks fodYi gksrs gSa] budk mÙkj osQoy ^gk¡* ;k ^ugha*

vFkok ^xyr* ;k ^lgh* esa fn;k tkrk gSA ;s iz'u Js"B ekus tkrs gSaA mnkgj.k osQ fy,μ(1) D;k

vkidk futh edku gS\ (2) D;k vkiosQ ikl dkj gS\ (3) D;k vkiosQ ikl eksckby gS\

(ii) f=k&fodYi okys iz'uμ,sls iz'uksa esa nks foijhr fodYiksa osQ lkFk ,d eè;e fLFkfr j[kh tkrh

gSa vFkkZr~ lwpd dks rhu fodYi fn;s tkrs gSaA mnkgj.k osQ fy,μD;k Hkkjr dks ijek.kq vizlkj

lfUèk ij gLrk{kj djus pkfg,\

gk¡ ugha vfuf'pr 

(iii) cgqfodYi okys iz'uμtc iz'uksa osQ lkeus muosQ lHkh lEHkkfor mÙkj fy[ks tkrs gSa vkSj muesa
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ls fdlh ,d ij osQoy (√) fu'kku yxkuk gksrk gSA mnkgj.k osQ fy,μ

(1) vkidh oSokfgd fLFkfr D;k gS\μvfookfgr@fookfgr@foèkqj@i`Fko~Q@rykd'kqnkA

(2) vki dk;kZy; oSQls tkrs gSa\μiSny@lkbfdy@LowQVj@dkj@cl@jsyxkM+h@VSDlh@vU;A

(b) [kqys iz'u (Open Questions)μ,sls iz'u tks lwpdksa osQ fopkj tkuus osQ fy, iwNs tkrs gSaA bu iz'uksa

dk dksbZ fodYi ugha gksrkA blosQ vUrxZr lwpdksa dks vius lq>ko ;k vkykspuk,¡ fy[kuh gksrh gSaa [kqys

iz'uksa dk iz;ksx de&ls&de gksuk pkfg, D;ksafd lHkh yksd bldk mÙkj ugha ns ldrs gSaA mnkgj.k osQ

fy,μ(1) tula[;k&o`f¼ ij fu;U=k.k osQ fy, D;k mik; djus pkfg,\ (2) #i;s osQ voewY;u osQ ckjs

esa vkidh D;k fopkjèkkjk gS\ (3) eg¡xkbZ fdl izdkj de dh tkuh pkfg,\

(c) fof'k"V lwpuk nsus okys iz'u (Specific Information Questions)μ;s os iz'u gSa ftuls lwpdksa dh

fof'k"V tkudkjh izkir gksrh gSμmnkgj.k osQ fy,μ(1) vkidh vk;q fdruh gS\ (2) vki fdl in ij

dk;Zjr gSa\ (3) vkidh 'kS{kf.kd ;ksX;rk D;k gS\

8. izR;{k lEcUèkμiz'u vuqlUèkku dk;Z ls izR;{k :i ls lEcfUèkr gksus pkfg, rkfd vuko';d :i ls le;

o èku dk viO;; u gksA

9. lR;rk dh tk¡p (ØkWl ps¯dx)μiz'uksa dh 'kq¼rk dk mPp Lrj cuk;s j[kus osQ fy, iz'ukoyh esa ,sls iz'uksa

dk lekos'k djuk pkfg, ftuls mÙkjksa dh ;FkkFkZrk dh ijLij tk¡p dh tk losQA

10. iwoZ ijh{k.k o la'kksèkuμvuqlwph cukus osQ ckn vuqlUèkku dk;Z vkjEHk djus ls igys oqQN O;fDr;ksa }kjk

bldk ijh{k.k dj ysuk pkfg,] ftlls iz'ukoyh osQ nks"k ;k iz'uksa lEcUèkh dfe;ksa esa la'kksèku fd;k tk losQA

11. funsZ'k o fVIi.khμiz'ukoyh dks Hkjus osQ fy,] Li"V] laf{kIr ,oa fuf'pr funsZ'k gksus pkfg,A lkFk gh ;fn

fdlh iz'u esa O;k[;k djuh gS ;k fopkj nsus gSa rks mls fpfÉr dj nsuk pkfg,A blosQ vykok iz'ukoyh dc

,oa dgk¡ ykSVkuh gS ;g Hkh funsZf'kr gksuk pkfg,A

thou&fuokZg O;; dh x.kuk

I. lkekU; dksM la[;k (Code No.)

1.  eqf[k;k dk ukeμ

2. iwjk irkμ

3. O;olk;μ

(a) LorU=k O;olk; (b) 'kkldh; deZpkjh (c) v'kkldh; deZpkjh (d) vU;

4. fuokl&LFkku

(a) Lo;a dk edku (b) fdjk;s dk edku (c) ljdkjh vkokl

5. lqfoèkk,¡

okgu VsyhiQksu

II. ifjokj jpuk

iq#"k L=kh

ikfjokfjd eqf[k;k — —

iRuh — —

vkfJr cPps

vk;q 0-5 o"kZ — —
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5-15 o"kZ — —

15 o"kZ ls Åij — —

vukfJr cPps — —

vU; O;fDr — —

III. ikfjokfjd vk;

ifjokj osQ eqf[k;k dh vk; —

eq[; vk; —

vfrfjDr vk; —

iRuh }kjk mik£tr vk; —

vU; mik£tr vk; —

fofu;ksx ls vk; —

edku ;k lEifÙk;ksa ls vk; —

vU; vk; —

vkdfLed ;k vukorZd ensa —

;ksx

IV. ikfjokfjd O;;

[kk| lkexzh

vukt —

nkysa —

rsy —

elkys —

iQy] lCth o vU; —

oL=k —

b±èku o izdk'k —

edku fdjk;k —

LokLF; —

euksjatu —

vU; ensa (Li"V djsa) —

vlkekU; ;k vukorZd O;; (Li"V djsa) —

;ksx

V. cpr ;k ?kkVk

cpr (fdl izdkj mi;ksx dh xbZ)

?kkVk (fdl izdkj iwjk fd;k x;k)
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vU; fooj.k

eqf[k;k osQ gLrk{kj    —

izx.kd osQ gLrk{kj —

12. O;k[;k i=k ;k fuosnu&i=kμvuqlUèkkudrkZ iz'ukoyh osQ lkFk ,d izi=k Hkh yxk nsrs gSa ftlesa eq[;r%
fuEu ckrsa 'kkfey gksrh gSaμ(1) vuqlUèkku ;k mís'; Li"V gksuk pkfg,A (2) lwpdksa dks lwpuk,¡ xqIr j[kus dk
vk'okluA (3) Mkd iz'ukoyh jhfr esa fVdV o irk fy[kk fyiQkiQk layXu gksuk pkfg,A (4) lwpdksa dks
lèkU;okn o izksRlkguo'k oqQN migkj&owQiu vkfn nsus pkfg,A

   iz'ukoyh fdls dgrs gSa\

2-5 f}rh;d lkexzh dk ladyu (Collection of Secondary Data)

f}rh;d lead os gksrs gSa tks igys ls gh vU; O;fDr;ksa ;k laLFkkvksa }kjk ,df=kr o izdkf'kr fd;s tkrs gSaA ,e-
,e- Cys;j osQ vuqlkj] ¶f}rh;d lead os gSa tks igys ls gh vfLrRo esa gSa vkSj tks orZeku iz'uksa osQ mÙkj osQ
fy, u gksdj cfYd fdlh nwljs mís'; osQ fy, ,d=k fd;s x;s gSaA¸ (“Secondary data are those already
in existence and which have been collected for some other purpose than the answering of the ques-
tion at hand.” —M. M. Blair)

vuqlUèkkudrkZ bu leadksa dks ladfyr ugha djrk gS cfYd m¼`r (borrow) djosQ mls vius lkaf[;dh;
vuqlUèkku esa iz;ksx djrk gSA

f}rh;d leadksa osQ Ïksr (Sources of Secondary Data)μf}rh;d leadksa osQ izk;% nks Ïksr gksrs gSaμ

(1) izdkf'kr Ïksr] (2) vizdkf'kr ÏksrA

1. izdkf'kr Ïksr (Published Sources)

fofHkUu fo"k;ksa ij ljdkjh] v¼Zljdkjh ,oa xSj&ljdkjh laLFkk,¡ ,oa vU; O;fDr] vuqlUèkkudrkZ izkFkfed
vuqlUèkku }kjk izkIr leadksa dks le;&le; ij izdkf'kr djrs jgrs gSa ftudk vU; O;fDr;ksa }kjk f}rh;d lead
osQ :i esa iz;ksx fd;k tkrk gSA izdkf'kr leadksa osQ fuEu Ïksr gSaμ

(i) vUrjkZ"Vªh; izdk'kuμfons'kh ljdkjksa ,oa vUrjkZ"Vªh; laLFkkvksa }kjk izdkf'kr leadksa dks iz;ksx f}rh;d
leadksa osQ :i esa djrs gSa tSls The U. N. Statistical Year Book, Demographic Year Book,

Annual Report of IMF; IBRD or ECAFE  vkfn vUrjkZ"Vªh; laxBuksa osQ egRoiw.kZ izdk'ku gSaA

(ii) ljdkjh izdk'kuμosQUnzh; ,oa jkT; ljdkjksa osQ vusd foHkkxksa ,oa eU=kky;ksa osQ }kjk Hkh le;&le;
ij fofHkUu {ks=kksa o fo"k;ksa ij lead izdkf'kr gksrs jgrs gSa_ tSlsμStatistical Abstract of India
(Annual), Five Year Plan Progress Reports, Census of India, R.B.I. Bulletin, Economic Sur-
vey etc.

(iii) v¼Z&ljdkjh izdk'kuμv¼Z&ljdkjh laLFkk,¡ tSls uxjikfydk,¡] uxj fuxe] iapk;rsa] ftyk ifj"knsa
vkfn Hkh le;&le; ij tUe&e`R;q lEcUèkh] lkoZtfud LokLF; o f'k{kk lEcUèkh fjiksVZ izdkf'kr djrh
jgrh gSaA

(iv) lfefr;ksa o vk;ksxksa dk izdk'kuμljdkj fofHkUu fo"k;ksa ij tk¡p djkus ,oa fo'ks"kKksa dh jk; izkfIr
osQ fy, tk¡p lfefr o vk;ksx dk xBu djrh gS ftuosQ izfrosnuksa ls egÙoiw.kZ lead izkIr gksrs gSa_
tSlsμfoÙk vk;ksx] ,dkfèkdkj] vk;ksx] vk; forj.k tk¡p lfefr vkfnA
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(v) O;kikfjd laLFkkvksa o ifj"knksa osQ izdk'kuμcM+h&cM+h O;kikfjd laLFkk,¡ o ifj"knsa tSls General
Motors Inc., Hindustan lever Ltd., Bank Bodies, Stock Exchanges, Trade Unions, FICCI etc.
}kjk vius lkaf[;dh o 'kksèk foHkkxksa }kjk ,df=kr lead izdkf'kr djrh gSaA

(vi) vuqlUèkku ,oa 'kksèk laLFkkvksa osQ izdk'kuμvusd 'kksèk laLFkk,¡ fo'ofo|ky; le;&le; ij vius
'kksèk dk;ks± osQ ifj.kkeksa dks izdkf'kr djkrs jgrs gSa_ tSlsμHkkjrh; lkaf[;dh vuqlUèkku (ISI), jk"Vªh;
izfrn'kZ tk¡p laxBu (NSSO), O;kogkfjd vk£Fkd 'kksèk dh jk"Vªh; ifj"kn~ (NCAFR) vkfnA

(bii) lekpkj&i=k o if=kdk,¡μlekpkj&i=k ,oa lkef;d if=kdk,¡ [Economics Times (Daily), Com-

merce (Weekly), Transport (Monthly)] vkfn Hkh f}rh;d leadksa osQ egRoiw.kZ lkèku gSaA

(viii) O;fDrxr vuqlaèkkudÙkkZμoqQN O;fDr vius mís';ksa dh iw£r osQ fy, fofHkUu fo"k;ksa ij vko';d
lead ,df=kr djosQ lkoZtfud :i ls izdkf'kr djokrs jgrs gSaA

2. vizdkf'kr Ïksr (Unpublished Sources)

oqQN lkaf[;dh; lkexzh ,slh Hkh gksrh gS ftldk fofèkor~ izdk'ku ugha gks ikrkA vusd vuqlUèkkudÙkkZ] fofHkUu
mís';ksa ls lkexzh ,df=kr djrs gSa tks izdkf'kr ugha djkbZ tkrh gS ijUrq fiQj Hkh mi;ksxh gksrh gS_ tSlsμ'kksèkk£Fk;ksa
}kjk fd;s x;s 'kksèk&dk;Z] dkWystksa osQ fjdkWMZ vkfnA

f}rh;d leadksa dh tk¡p vkSj iz;ksx ,oa lkoèkkfu;k¡
(Scruting and Use and Precautions of Secondary Data)

f}rh;d leadksa dk iz;ksx djus ls iwoZ vkykspukRed tk¡p }kjk mudk foLr`r lEiknu djuk furkUr vko';d
gksrk gSA f}rh;d leadksa dh eq[; leL;k mudk ladyu u gksdj] mudk mfpr ,oa la'kksfèkr :i esa iz;ksx gksrk
gS D;ksafd nwljksa }kjk ladfyr leadksa dks vius mís'; osQ vuq:i cukuk dkiQh dfBu dk;Z gksrk gSA dkSuj osQ
vuqlkj] ¶lead fo'ks"k :i ls vU; O;fDr;ksa osQ }kjk ,df=kr lead] iz;ksxdÙkkZ osQ fy, vusd =kqfV;ksa ls ifjiw.kZ
gksrs gSA¸ ;s =kqfV;k¡ vusd dkj.kksa ls gks ldrh gSa_ tSlsμlkaf[;dh; bdkbZ esa ifjorZu] lwpuk dh viw.kZrk ,oa
vi;kZIrrk] i{kikr] mís'; o {ks=k dh fHkUurk vkfnA vr% bu f}rh;d leadksa dk iz;ksx djus ls iwoZ
vuqlUèkkudrkZ dks ;g ns[k ysuk pkfg, fd izLrqr f}rh;d lkexzh esa fo'oluh;rk (Reliability), vuqowQyrk
(Suitability) rFkk i;kZIrrk (Adequacy) vkfn vko';d xq.k ik;s tkrs gSa ;k ughaA

f}rh;d lead igys ls gh vU; O;fDr;ksa ;k laLFkkvksa }kjk izdkf'kr gksrs gSaAs

lkoèkkfu;k¡μf}rh;d leadksa dk iz;ksx djrs le; fuEu ckrksa dk è;ku j[kuk pkfg,A

1. fiNys vuqlUèkkudrkZ dh ;ksX;rkμlcls igys ;g ns[kuk pkfg, fd f}rh;d lkexzh igys ftl
vuqlUèkkudrkZ }kjk ,d=k dh xbZ gS og vuqHkoh] ;ksX;] bZekunkj ,oa fu"i{k O;fDr Fkk rks mu leadksa
dk iz;ksx fd;k tk ldrk gSA

2. laxzg.k ;k ladyu jhfrμladyu dh tks jhfr viukbZ xbZ Fkh og leadksa osQ orZeku iz;ksx osQ fy,
dgk¡ rd mi;qDr ,oa fo'oluh; Fkh\ ;fn izfrn'kZ vuqlUèkku fd;k x;k Fkk rks ;g fuf'pr dj ysuk
pkfg, fd izfrn'kZ (Samples) ;Fks"V gS vkSj iw.kZ:i ls lexz dk izfrfufèkRo djrk gS rHkh f}rh;d
leadksa dk iz;ksx djuk pkfg,A

3. mís'; o {ks=kμizkFkfed :i ls izLrqr djrs le; lead ,df=kr fd;s x;s Fks rks vuqlUèkku osQ mís';
o {ks=k ;fn ogh Fks tks orZeku esa gSa rks mudk iz;ksx f}rh;d leadksa osQ :i esa fd;k tk ldrk gSA
ysfdu ;fn mís'; o {ks=k esa vUrj gS rks lead vuqi;qDr vkSj vfo'oluh; gksaxsA
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4. tk¡p dk le; vkSj mldh ifjfLFkfr;k¡μf}rh;d lkexzh dk iz;ksx djrs le; ;g lqfuf'pr dj
ysuk pkfg, fd miyCèk lead fdl dky o fdu ifjfLFkfr esa ,d=k fd;s x;s FksA ;fn vk¡dM+ksa osQ
ladyu dky ,oa mi;ksx osQ dky dh ifjfLFkfr;ksa esa vUrj gksrk gS rks mudh mi;ksfxrk de gks tkrh
gSA tSls eanhdky osQ lead rsth dky ,oa ;q¼ dky osQ lead 'kkfUrdky esa iz;ksx ugha fd;s tk ldrsA
vr% yksxksa osQ jgu&lgu] jhfr&fjokt esa gksus okys ifjorZu] ewY;ksa esa vUrj vkfn dks è;ku esa j[kdj
gh iwoZ izdkf'kr leadksa dk iz;ksx djuk pkfg,A

5. lkaf[;dh; bdkbZ dh ifjHkk"kkμf}rh; lkexzh dks iz;ksx djrs oDr bl ckr dh tk¡p Hkh djuh
pkfg, fd iwoZ vuqlUèkku dh bdkb;k¡ vFkZ] ifjHkk"kk o le:irk dh n`f"V ls orZeku iz;ksx osQ vuqowQy
gSa ;k ughaA

6. 'kq¼rk dh ek=kk dk Lrjμbl ckr dh tk¡p Hkh t:jh gS fd izLrqr leadksa esa 'kq¼rk dk Lrj D;k
j[kk x;k FkkA 'kq¼rk dh ek=kk de gksus ij lead vfo'oluh; gks tkrs gSa lkFk gh ;g Hkh ns[k ysuk
pkfg, fd vk¡dM+ksa dk vR;fèkd lfUudVu u fd;k x;k gksA

7. rqyuk ,oa tk¡pμvuqlUèkkudrkZ dks ,d gh fo"k; ij ;fn vusd Ïksrksa ls f}rh;d lead izkIr gksaxs
rks mudh lR;rk dh tk¡p djus osQ fy, mudh rqyuk dj ysuh pkfg,A miyCèk leadksa dh ijh{kkRed
tk¡p djosQ mudh fo'oluh;rk dks tk¡p ysuk pkfg,A ;fn leadksa esa dkiQh vUrj gks rks fo'oluh;
Ïksrksa ls izkIr lead gh ysus pkfg,A

,- ,y- ckmys osQ vuqlkj] ¶izdkf'kr leadksa dks Åij ls gh ns[kdj muosQ cká ewY; osQ vkèkkj ij Lohdkj
dj ysuk dHkh lqjf{kr ugha gS tc rd mudk vFkZ o mudh lhek,¡ vPNh rjg ls Kkr u gks tk,¡ vkSj ;g lnSo
vko';d gS fd mu rdks± dh vkykspukRed leh{kk dh tk, tks mu ij vkèkkfjr gSaA¸

Lo&ewY;kadu (Self Assessment)

2- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. iz'ukoyh --------- dh ,d ,slh lwph gS ftlesa iz'uksa dk mÙkj Lo;a lwpd nsrk gSA

2. vuqlwph --------- izdkj dh gksrh gSA

3. f}rh;d lead osQ --------- rFkk vizdkf'kr nks Ïksr gSaA

4. ljdkj fofHkUu fo"k;ksa ij tk¡p djkus ,oa fo'ks"kKksa dh jk; izkfIr osQ fy, --------- dk xBu djrh gSA

5. --------- ,oa lkef;d if=kdk,¡ f}rh;d leadksa osQ egRoiw.kZ lk/u gSaA

2-6 lkjka'k (Summary)

• lkaf[;dh; vuqlUèkku dh ;kstuk iwjh gksus osQ ckn leadksa dk ladyu fd;k tkrk gSA leadksa dk ladyu
lkaf[;dh foKku dh izFke ,oa egÙoiw.kZ fØ;k gS D;ksafd ;s vuqlUèkku dk vkèkkj gksrs gSaA leadksa osQ
mfpr ladyu] 'kq¼rk ,oa O;kidrk osQ vkèkkj ij gh fo'ys"k.k ,oa fuoZpu fuHkZj djrk gSA

• izkFkfed ,oa f}rh;d leadksa esa vUrj izÑfr dk ugha cfYd voLFkk ,oa lkis{krk dk gksrk gSA tc
fdlh laLFkk }kjk igyh ckj lead ,df=kr fd;s tkrs gSa rks os izkFkfed lkexzh dk dk;Z djrs gSa ijUrq
;gh lead tc fdlh nwljs vuqlUèkkudrkZ }kjk iz;ksx fd;s tkrs gSa rks f}rh;d lkexzh dgykrs gSaA

• lwph rS;kj djrs le; ;g è;ku j[kuk pkfg, fd iz'u ljy] Li"V o NksVs gksa] iz'u la[;k esa de gksa]
mÙkstuk] 'kadk ;k fojksèk mRiUu djus okys u gksaA gk¡ ;k uk osQ mÙkj okys iz'u gksus pkfg,A iz'u ,sls
gksa ftlls mudh izfrtk¡p gks losQA

• izkFkfed lkaf[;dh vuqlaèkku esa vfèkdka'kr% lwpdksa }kjk ;k izx.kdksa dh lgk;rk ls vuqlwfp;k¡ Hkjokdj
vko';d lead miyCèk gks tkrs gSaA O;kogkfjd rkSj ij vuqlwph ;k iz'ukoyh ,d ,slk iQkWeZ ;k izi=k
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gS ftlesa vuqlaèkku fo"k; ls lEcfUèkr vHkh"V ,oa foLr`r tkudkjh izkIr djus gsrq iz'uksa dk Øekuqlkj
rFkk izkFkfedrkuqlkj C;kSjk gksrk gS ftldk mÙkj lwpdksa }kjk fn;k tkrk gSA

• iz'ukoyh] iz'uksa dh ,d ,slh lwph gksrh gS ftlesa iz'uksa dk mÙkj Lo;a lwpd nsrk gS vkSj Hkjdj okil
Hkst nsrk gS tcfd vuqlwph ,d ,slk izi=k gS ftldh iw£r izf'kf{kr izx.kdksa }kjk lwpdksa ls iwNrkN
djosQ dh tkrh gSA

• f}rh;d lead os gksrs gSa tks igys ls gh vU; O;fDr;ksa ;k laLFkkvksa }kjk ,df=kr o izdkf'kr fd;s tkrs gSaA

• fofHkUu fo"k;ksa ij ljdkjh] v¼Zljdkjh ,oa xSj&ljdkjh laLFkk,¡ ,oa vU; O;fDr] vuqlUèkkudrkZ
izkFkfed vuqlUèkku }kjk izkIr leadksa dks le;&le; ij izdkf'kr djrs jgrs gSa ftudk vU; O;fDr;ksa
}kjk f}rh;d lead osQ :i esa iz;ksx fd;k tkrk gSA

2-7 'kCndks'k (Keywords)

• laxzg.kμlaxzg.k djuk] bdV~Bk djukA

• lkis{krkμog fl¼kar ftlesa nks ckrsa ;k oLrq,¡ ,d nwljs ij vkisf{kr gksaA

• izfrn'kZμuewukA

2-8 vH;kl&iz'u (Review Questions)

1- izkFkfed rFkk f}rh;d lead fdls dgrs gSa\ nksuksa esa varj Li"V dhft,A

2- izkFkfed leadksa osQ ladyu dh fof/;ksa dh O;k[;k dhft,A

3- vuqlwph ,oa iz'ukoyh ls vki D;k le>rs gSa\ vuqlwph rFkk iz'ukoyh esa D;k varj gS\

4- izkFkfed leadksa osQ ladyu dh izR;{k fof/ ij izdk'k Mkfy,A

5- f}rh;d lead fdls dgrs gSa\ blosQ ladyu dh fof/;k¡ crkb,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)
1. 1. (d) 2. ([k) 3. (d) 4. (d) 5- ([k)

2. 1. iz'uksa 2. nks 3. izdkf'kr 4. tk¡p lfefr

5. lekpkj&i=kA

2-10 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡

lkfgR; Hkou ifCyosQ'kUl] vkxjk

2. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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bdkbZ—3% vk¡dM+ksa dk oxhZdj.k ,oa lkj.kh;u % vko`fÙk ,oa lap;h vko`fÙk forj.k

bdkbZμ3: vk¡dM+ksa dk oxhZdj.k ,oa lkj.kh;u % vkòfÙk
,oa lap;h vkòfÙk forj.k (Classification and

Tabulation of Data : Frequency and Cumulative
Frequency Distribution)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

3.1 vk¡dM+ksa oQk oxhZdj.k (Classification of Data)

3.2 vkn'kZ oxhZdj.k osQ vko';d rRo (Essentials of an Ideal Classification)

3.3 vk¡dM+ks osQ oxhZdj.k osQ izdkj@i¼fr;k¡@fopkj (Types/Methods/Approachesof

Classification of Data )

3.4 vko`fÙk caVu (Frequency Distribution)

3.5 vko`fÙk forj.k dh jpuk (Formation of Frequency Distribution)

3.6 lkèkkj.k vFkok lap;h vko`fÙk  Ük`a[kyk (Ordinary or Cumulative Frequency Series)

3.7 lkj.kh;u (Tabulation)

3.8 lkj.kh;u o oxhZdj.k esa varj (Distinction Between Classification and Tabulation)

3.9 lkj.kh osQ izeq[k vax ( Main Parts of Table)

3.10 lkjf.k;ksa osQ izdkj (Types of Tables)

3.11 lkjka'k (Summary)

3.12 'kCndks'k (Keywords)

3.13 vH;kl&iz'u (Review Questions)

3.14 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• vk¡dM+ksa dk oxhZdj.k] izdkj ,oa vkn'kZ oxhZdj.k osQ vko';d rRo dks le>us esaA

• vko`fÙk caVu] vko`fÙk forj.k dh jpuk ,oa lap;h vko`fÙk  Ük`a[kyk dh fofèk dks le>us esaA

• lkj.kh;u ,oa lkj.kh;u o oxhZdj.k esa D;k varj gksrk gS] dks tkuus esaA

• lkj.kh osQ izeq[k vax ,oa lkjf.k;ksa osQ izdkj dh O;k[;k djus esaA
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izLrkouk (Introduction)

Hkou fuekZ.k osQ fy;s osQoy b±Vksa dk <sj gh i;kZIr ugha gksrk cfYd mUgsa ,d lqO;ofLFkr <ax ls ltkus osQ ckn
gh Hkou dk fuekZ.k gks ikrk gSA blh izdkj ,df=kr lead vius ewy :i esa vadksa osQ <sj osQ leku gSa vkSj muls
dksbZ Hkh roZQlaxr ifj.kke ugha fudkyk tk ldrkA okLro esa] ladfyr lead vR;Ur tfVy ,oa vO;ofLFkr
:i esa gksrs gSaA mUgsa vklkuh ls le> ikuk vkSj muls dksbZ mfpr ifj.kke fudkyuk rc rd lEHko ugha gksrk
tc rd fd mUgsa ,d lqO;ofLFkr Øe esa izLrqr u dj fn;k tk,A fiQj] rqyukRed vè;;u] fo'ys"k.k ,oa
fuoZpu osQ fy;s Hkh ladfyr lkexzh dks ljy] laf{kIr o cksèkxE; :i nksuksa dh vko';drk gksrh gSA okLro
esa] ;g izfØ;k gh leadksa dk oxhZdj.k ,oa lkj.kh;u dgykrh gSA ¶oxhZÑr ,oa Øec¼ rF; Lo;a cksyrs
gSa tcfd vO;ofLFkr :i esa os ek¡l dh rjg e`r gksrs gSaA¸

3-1 vk¡dM+ksa dk oxhZdj.k (Classification of Data)

vFkZ o ifjHkk"kkμoxhZdj.k og izfØ;k gS ftlesa ,df=kr leadksa dks mudh fofoèk fo'ks"krkvksa ,oa xq.kksa osQ
vkèkkj ij vyx&vyx oxks± esa ck¡Vk tkrk gSA dkSuj osQ 'kCnksa esa ¶oxhZdj.k] rF;ksa dks (;FkkFkZ ;k dfYir :i
ls) mudh lekurk rFkk lkn`';rk osQ vuqlkj] lewgksa ;k oxks± esa Øec¼ djus dh fØ;k gS vkSj ;g O;fDrxr
bdkb;ksa dh fofoèkrk esa ik;h tkus okyh] xq.kksa dh ,d:irk (unity) dks O;Dr djrk gSA¸

gksjsl flØkbLV osQ vuqlkj ¶oxhZdj.k] leadksa dks mudh lkekU; fo'ks"krkvksa osQ vuqlkj Jsf.k;ksa ,oa oxks± esa
Øec¼ djus vFkok mudks fHkUu&fHkUu fdUrq lEc¼ fgLlksa esa ck¡Vus dh ,d fØ;k gSA

oxhZdj.k osQ eq[; y{k.k (Main Features)μmijksDr ifjHkk"kkvksa osQ vuqlkj oxhZdj.k osQ eq[; y{k.k bl
izdkj gSaA

(1) oxhZdj.k osQ vUrxZr ladfyr leadksa dks fofHkUu oxks± esa ck¡Vk tkrk gSA oxks± dk fuèkkZj.k tk¡p osQ mís';]
{ks=k ,oa Lo:i ij fuHkZj djrk gSA mnkgj.kkFkZ] 1985-86 esa thokth fo'ofo|ky; (Xokfy;j) esa
iathÑr fo|k£Fk;ksa dh la[;k dks fuEu esa ls fdlh ,d vkèkkj ij oxhZÑr fd;k tk ldrk gSμ¯yx
(tSls yM+osQ&yM+fd;k¡)] vk;q (tSls 15-19, 20-24, o"kZ bR;kfn)] yEckbZ] Hkkj] èkeZ] tkfr] izkUrh;rk
vkfnA

(2) rF;ksa dk foHkktu lekurk rFkk ltkrh;rk osQ vkèkkj ij fd;k tkrk gS] vFkkZr~ bl izdkj dh fo'ks"krk
okys lead ,d oxZ esa j[ks tkrs gSaA

(3) oxhZdj.k okLrfod ;k fiQj dkYifud gks ldrk gSA rF;ksa osQ izkÑfrd xq.kksa osQ vkèkkj ij fd;k x;k
odhZdj.k okLrfod gksrk gS vkSj vuqlUèkkudÙkkZ dh bPNk ij vkèkkfjr oxhZdj.k] dkYifud gksrk gSA

(3) oxhZdj.k bl izdkj fd;k tkrk gS fd O;fDrxr bdkb;ksa dh ¶fofoèkrk esa mudh ,d:irk¸ (unity

in diversity) Li"V gks tk;sA

oxhZdj.k osQ mís'; ;k dk;Z (Objects or Functions of Classification)

(1) ljy oa laf{kIr cukuk (It simplifies and condenses the data)μoxhZdj.k dk izeq[k mís'; leadksa dh
tfVyrk dks nwj djosQ mUgsa ljy o laf{kir :i nsuk gSA oxhZÑr leadksa dks le>uk ,oa ;kn djuk vklku gksrk
gS vFkkZr~ muesa ckSèkxE;rk (comprehensibility) gksrh gSA mnkgj.kkFkZ] Hkkjr osQ 68.5 djksM+ yksxksa esa ls ;fn
izR;sd O;fDr dh vyx&vyx vk;q fy[kh tk; rks leadksa osQ bl fo'kky leqnz ls dksbZ Hkh fu"d"kZ ugha fudkyk
tk ldrkA ysfdu bu leadksa dks fofHkUu vk;q&oxks± esa izLrqr djus ls u osQoy le>us esa ljyrk gksrh gS cfYd
tula[;k osQ vk;q vuqlkj forj.k dh Hkh tkudkjh izkIr gks tkrh gSA



uksV

LOVELY PROFESSIONAL UNIVERSITY 31

bdkbZ—3% vk¡dM+ksa dk oxhZdj.k ,oa lkj.kh;u % vko`fÙk ,oa lap;h vko`fÙk forj.k

(2) rqyuk esa lgk;d (It facilitates comparison)μoxhZdj.k leadksa osQ chp vFkZiw.kZ rqyuk djus dh lqfoèkk
iznku djrk gSA mnkgj.kkFkZ] fo'ofo|ky; osQ fo|k£Fk;ksa dk ¯yx osQ vuqlkj oxhZdj.k djosQ ge iq#"k vkSj
fL=k;ksa osQ chp mPp f'k{kk osQ izpyu dh rqyuk vklkuh ls dj ldrs gSaA tcfd voxhZÑr leadksa ls bl izdkj
dh dksbZ tkudkjh izkIr ugha dh tk ldrhA

(3) Li"Vrk o fuf'prrk ykuk (It brings clarity and certainty)μoxhZdj.k ls lkaf[;dh; rF;ksa dh lekurk
Li"V gks tkrh gSA fiQj] leadksa dks lekurk ,oa vlekurk osQ vkèkkj ij oqQN fuf'pr oxks± esa ck¡Vus ls muesa
vfuf'prrk lekIr gksrh gSA

(4) roZQiw.kZ O;oLFkk iznku djuk (It provides logical arrangement)μoxhZdj.k leadksa dks oSKkfud ,oa roZQiw.kZ
<ax ls izLrqr djus dh lqfoèkk iznku djrk gSA mnkgj.kkFkZ] tux.kuk leadksa dks fcuk fdlh vkèkkj osQ fy[kus dh ctk;
mUgsa vk;q] ¯yx] tkfr] èkeZ] jkT; vkfn oxks± esa ck¡Vdj O;Dr djuk fu%lUnsg ,d roZQiw.kZ fd;k gSA

(5) lEcUèk vè;;u esa lgk;dμ(It helps to study the relationship)μleadksa dk nks ;k nks ls vfèkd xq.kksa
;k ekin.Mksa osQ vkèkkj ij fd;k x;k oxhZdj.k] muosQ chp ik;s tkus okys lEcUèk osQ vè;;u dks lEHko cukrk
gSA mnkgj.kkFkZ] fo|k£Fk;ksa dh la[;k dks ¯yx rFkk ladk; esa ck¡Vdj] bu xq.kksa osQ ikjLifjd lEcUèk dk
vè;;u ge vklkuh ls dj ldrs gSaA

(6) lkj.kh;u dk vkèkkj izLrqr djuk (It provides basis of tabulation)μoxhZdj.k dh fØ;k] lkj.kh;u
rFkk lkaf[;dh; fo'ys"k.k dh vU; fØ;kvksa osQ fy;s vkèkkj izLrqr djrh gSA fcuk oxhZdj.k osQ lkj.kh;u
vlEHko gS vkSj lkj.kh;u osQ vHkko esa lkaf[;dh; fo'ys"k.k vO;ogkfjd gSA

uksV~l oxhZdj.k ,oa lkj.kh;u ladfyr lkexzh osQ laf{kIrhdj.k dh ,d izfØ;k gS_ ;g u osQoy leadksa
dks mudh fo'ks"krkvksa osQ vkèkkj ij izdV djrh gS cfYd lkaf[;dh; lkexzh osQ fuoZpu dh
vkèkkjf'kyk gSA

3-2 vkn'kZ oxhZdj.k osQ vko';d rRo (Essentials of an Ideal Classification)

;|fi oxhZdj.k] leadksa osQ fo'ys"k.k dh ,d egRoiw.kZ rduhd gSa fdUrq blosQ fy;s dksbZ fuf'pr o dBksj
fu;e fuèkkZfjr ugha fd;s tk ldrs D;ksafd fdlh Hkh lkaf[;dh; vuqlUèkku esa leadksa dk oxhZdj.k eq[;r%
leadksa osQ Lo:i vkSj tk¡p osQ mís'; ij fuHkZj djrk gSA rFkkfi ,d vkn'kZ oxhZdj.k osQ fy;s fuEu ekxZn'kZd
fu;eksa dks è;ku esa j[kuk vko';d gSμ

(1) vlafnXèkrk rFkk Li"Vrk (Unambiguity and Clarity)μfofHkUu oxks± (classes) dh ifjHkk"kk vFkok
fuèkkZj.k bl izdkj fd;k tkuk pkfg;s fd muesa Li"Vrk o vlanfXèkrk osQ xq.k ekStwn gksaA dksbZ bdkbZ] fdl oxZ
esa j[kh tk;s bl ckjs esa fdlh Hkh izdkj dh vfuf'prkr ;k dfBukbZ ugha gksuh pkfg;sA mnkgj.kkFkZ] ;fn gesa
O;fDr;ksa osQ ,d lewg dks ^lk{kj* rFkk ^fuj{kj* esa oxhZÑr djuk gS rks ;g vko';d gS fd bls Li"Vr%
ifjHkkf"kr dj fy;k tk;s fd lk{kj rFkk fuj{kj ls gekjk D;k vfHkizk; gSA

(2) O;kidrk (Comprehensiveness)μoxhZdj.k vius&vki esa bruk O;kid gksuk pkfg;s fd lexz dh izR;sd
bdkbZ dk fdlh&u&fdlh oxZ esa vo'; lekos'k gks tk;s] vFkkZr~ dksbZ Hkh bdkbZ NqVuh ugha pkfg;sA mnkgj.kkFkZ]
;fn oSokfgd&fLFkr (marital status) os vkèkkj ij ^fookfgr* rFkk ^vfookfgr* osQoy nks gh oxZ cuk;s x,
gaS rks fiQj ,slh gkyr esa foèkqj] foèkok] rykd 'kqnk vkfn bdkb;ksa dk bl oxhZdj.k esa lekos'k ugha gks ik,xk
vkSj ;g viw.kZ oxhZdj.k gksxkA vr% oxhZdj.k djrs le; bl ckr dk è;ku j[kuk pkfg;s fd oxZ iw.kZ vFkok
O;kid gksaA
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fiQj] ,d vkn'kZ oxhZdj.k osQ fy;s ;g Hkh vko';d gS fd mlesa ¶vo'ks"k oxZ¸ (residual class) tSls
^vU;* ;k ^fofoèk* u rS;kj fd;s tk;sa D;ksafd ,sls oxZ leadksa dh fo'ks"krkvksa dks iwjh rjg ls Li"V ugha dj
ikrsA gk¡! ;fn oxks± dh la[;k cgqr vfèkd gS rks fiQj vo'ks"k oxZ rS;kj fd;k tk ldrk gS vU;Fkk oxhZdj.k
dk mís'; (vFkkZr~ leadksa dk laf{kIrhdu.k) iwjk u gks ik;sxkA

(3) ijLij viothZ (Mutually Exclusive)μfofHkUu oxZ ijLij viothZ vFkok vijLijO;kih (non-

overlapping) gksus pkfg;sa rkfd ,d bdkbZ] osQoy gh oxZ&fo'ks"k esa 'kkfey gksA mnkgj.kkFkZ] ;fn dkfyt osQ
fo|k£Fk;ksa dks ¯yx osQ vkèkkj ij ^iq#"k* rFkk ^fL=k;ksa* esa ck¡Vk x;k gS rks;s nksuksa oxZ ijLij viothZ gSaA ijUrq
;fn blh lewg dks ̂ iq#"k* ̂ fL=k;k¡* vkSj ̂ u'khyh oLrq osQ vknh* oxks± esa ck¡Vk tk;s rks ;g oxhZdj.k =kqfViw.kZ gksxk
D;ksafd ^u'khyh oLrq osQ vknh* oxZ esa iq#"k rFkk L=kh] nksuksa gh 'kkfey gSaA vr% ,slh fLFkfr esa mfpr ;g gksxk
fd oxhZdj.k nks ekun.Mksa (criteria) osQ vkèkkj ij rS;kj fd;k tk;sA tsls igyk iq#"k rFkk L=kh] vkSj nwljk bu
nksuksa oxks± osQ fo|k£Fk;ksa dks iqu% u'khyh oLrq osQ vknh rFkk xSj&vknh (non-addicts) esa ck¡Vk tk,A

(4) fLFkjrk (Stability)μifj.kkeksa dh vFkZiw.kZ rqyuk osQ fy;s oxhZdj.k esa fLFkjrk dk gksuk vko';d gSA nwljs 'kCnksa
esa] iwjs tk¡p dk;Z osQ nkSjku vkSj mlh fo"k; dh izR;sd vxyh tk¡p esa] oxhZdj.k dk ,d gh <kapk (vkèkkj) jguk
pkfg;s vU;Fkk vk¡dM+s rqyuk&;ksX; ugha jgrsA mnkgj.kkFkZ] Hkkjr dh fiNyh rhu tux.kukvksa esa tula[;k dk
is'ksokj oxhZdj.k fHkUu&fHkUu vkèkkjksa ij fd;k x;k gS ftlosQ dkj.k ;s lead rqyuk osQ ;ksX; ugha gSaA

(5) vuqowQyrk ;k mi;qDrrk (Suitability)μoxks± dh jpuk vuqlUèkku osQ mís'; osQ vuqowQy gksuh pkfg;sA
mnkgj.kkFkZ] ;fn ge mPp f'k{kk vkSj ¯yx esa lEcUèk dk vè;;u djuk pkgrs gSa rks fo|k£Fk;ksa dk vk;q vkSj
èkeZ osQ vuqlkj oxhZdj.k fujFkZd gksxkA blh izdkj vkS|ksfxd Jfedksa dh vk£Fkd fLFkfr dk irk yxkus osQ fy;s
mudh vk;q rFkk oSokfgd fLFkfr osQ vuqlkj oxhZdj.k djuk O;FkZ gksxkA ,slh fLFkfr esa ^vk;* osQ vkèkkj ij
oxks± dh jpuk dh tkuh pkfg;sA

(6) ypu'khyrk (Flexibilty)μ,d mÙke oxhZdj.k esa ypu'khyrk dk xq.k gksuk Hkh t:jh gSA ypu'khyrk ls
vk'k; ;g gS fd ubZ ifjfLFkfr;ksa osQ rn~u:i fofHkUu oxks± esa la'kksèku ;k lek;kstu fd;k tk losQA dksbZ Hkh
oxhZdj.k ges'kk osQ fy, mi;qDr ugha gksrk D;ksafd le; osQ lkFk&lkFk ifjfLFkfr;ksa esa ifjorZu gksrk jgrk gSA
mYys[kuh; ;g gS fd ;gk¡ ypu'khyrk dk vFkZ oxhZdj.k dh vfLFkjrk (instability) ls u yxkdj] oxks± esa
la'kksèku dh lEHkkouk ls yxk;k tkuk pkfg,A

(7) ltkrh;rk (Homogeneity)μltkrh;rk ls vk'k; ;g gS fd izR;sd oxZ dh lHkh bdkb;k¡ bl xq.k osQ
rn~u:i gksuh pkfg;sa ftlosQ vkèkkj ij oxhZdj.k fd;k x;k gSA

3-3 vk¡dM+ksa osQ oxhZdj.k osQ izdkj@i¼fr;k¡@fopkj  (Types/Methods/Approaches
of Classification of Data)

vk¡dM+ksa dks pkj lewgksa esa oxhZÑr fd;k tk ldrk gSμ

vk¡dM+ksa dk oxhZdj.k

le; vk/kfjr

oxhZdj.k
(Chronological)

ifjek.kkRed

oxhZdj.k
(Quantitativel)

HkkSxksfyd

oxhZdj.k
(Geographical)

xq.kkRed

oxhZdj.k
(Quantitativel)
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1. HkkSxksfyd oxhZdj.k (Geographical Classification)μtc ladfyr vk¡dM+s {ks=k vFkok txg osQ
vuqlkj oxhZÑr fd;s tkrs gSa] rks bls HkkSxksfyd oxhZdj.k dgk tkrk gSA tula[;k dk forj.k jkT;ksa]
'kgjksa] dLcksa vkfn eas fd;k tkrk gS] ftls HkkSxksfyd oxhZdj.k dgrs gSaA

2. xq.kkRed oxhZdj.k (Qualitative Classification)μ¯yx] bZekunkjh] jax] n{krk vkfn osQ vuqlkj
vk¡dM+ksa osQ oxhZdj.k dks xq.kkRed oxhZdj.k dgk tkrk gSA

3. ifjek.kkRed oxhZdj.k (Quantitative Classification)μtc vk¡dM+s Å¡pkbZ] Hkkj] vad] vk; O;;]
ifjokj esa cPpksa dh la[;k vkfn osQ vk/kj ij oxhZÑr fd;s tkrs gSa] rks bl izdkj osQ oxhZdj.k dks
ifjek.kkRed oxhZdj.k dgrs gSaA

4. le; vk/kfjr oxhZdj.k (Chronological Classification)μle; vof/ osQ vk/kj ij oxhZdj.k
le; vk/kfjr (Chronological) oxhZdj.k dk ,d mnkgj.k gSA

Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. oxhZdj.k osQ vUrxZr ladfyr --------- dks fofHkUu oxks± esa ck¡Vk tkrk gSA

2. --------- leadksa osQ fo'ys"k.k dh ,d egRoiw.kZ rduhd gSA

3. vk¡dM+ksa dks --------- lewgksa esa oxhZÑr fd;k x;k gSA

4. oxhZdj.k leadksa osQ chp --------- rqyuk djus dh lqfoèkk iznku djrk gSA

5. ifj.kkeksa dh vFkZiw.kZ rqyuk osQ fy, --------- esa fLFkjrk dk gksuk vko';d gSA

3-4 vko`fÙk caVu (Frequency Distribution)

,d vkòfÙk caVu dk vk'k;] fdlh ekiuh; pj (variable) osQ vkèkkj ij leadksa osQ oxhZdj.k ls gSA ekSfjl gecxZ
osQ 'kCnksa esa] ¶,d vkòfÙk forj.k vkòfÙk rkfydk ek=k ,d rkfydk gS ftlesa leadksa dks oxks± osQ :i esa lewfgr
fd;k tkrk gS vkSj izR;sd oxZ esa vkus okyh bdkb;ksa dh la[;k dks vafdr dj fy;k tkrk gS] tks mu oxks± dh
vkòfÙk;k¡ dgykrh gSaA¸ bl izdkj ewY;ksa ;k oxks± vkSj mudh vkòfÙk;ksa osQ Øec¼ foU;kl dks gh vkòfÙk caVu dgrs
gSaA Li"V gS fd vkòfÙk forj.k dh jpuk osQ fy, nks rRo vko';d gSμ(i) pj rFkk (ii) vkòfÙkA

pj (Variable or Variate)μla[;kRed rF;ksa dks pj dgrs gSaA pj og la[;kRed vfHky{k.k gS tks ek=kk vFkok
vkdkj esa ?kVrk&c<+rk jgrk gS tSls O;fDr;ksa dh vk;q] yEckbZ] otu] vk;] ewY;] etnwjh] izkIrkad bR;kfnA gk¡!
;g è;ku jgs fHkUu&fHkUu pjksa dh eki fHkUu&fHkUu bdkb;ksa esa dh tkrh gS tSls vk;q dh eki o"kks± esa] yEckbZ
dh eki lSUVhehVj esa vkSj vk; dh eki #i;ksa esaA pj nks izdkj osQ gksrs gSaμ(i) v[kf.Mr ;k lrr pj rFkk (ii)

[kf.Mr pjA

(i) v[kf.Mr ;k lrr pj (Continuous Variables)μlrr pj og pj gS tks fuf'pr ugha gksrk vFkkZr~
ftldk fuf'pr lhekvksa osQ vUrxZr dksbZ Hkh ewY; gks ldrk gSA nwljs 'kCnksa esa og pj] tks ,d lqfuf'pr lhek
esa lHkh lEHkkO; ewY;ksa (iw.kk±d rFkk fHkUukRed) dks 'kkfey dj ysrk gS] lrr pj dgykrk gSA xzhxksjh ,oa
okMZ osQ 'kCnksa esa ¶v[kf.Mr pj os gSa tks eki dh bdkb;ksa esa gksrs gSa] ftUgsa vuur Lrjksa esa ck¡Vk tk ldrk
gS tSls rkieku ,d fMxzh n'keyok¡'k rd] yEckbz ,d bap osQ n'keyoka'k rdA¸ vr% Li"V gS fd lrr pj
osQ vUrxZr lead] vadkRed eki }kjk izkir fd;s tkrs gSa u fd fxurh }kjkA mnkgj.kkFkZ] fdlh LowQy osQ
fo|k£Fk;ksa dh vk;q lrr pj gS D;ksafd ;g ,d fuf'pr lhek] ekuk 3–15 o"kZ] osQ chp dksbZ Hkh ewY; (o"kZ]
eghuk] fnu vkfn) gks ldrh gSA
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(ii) [kf.Mr pj (Discrete Variables)μv[kf.Mr osQ foijhr [kf.Mr pj os gSa ftuosQ ewY; fuf'pr vkSj
[kf.Mr gksrs gSaA vFkkZr buesa foLrkj ugha gksrk cfYd ,d ewY; ls nwljs ewY; osQ chp oqQN lqfuf'pr vUrj
(definite break or gap) gksrk gSA bl izdkj [kf.Mr pj dh bdkb;k¡ foHkkT; ugha gksrha vFkkZr foLrkj jfgr
gksrh gSaA mnkgj.kkFkZ] nq?kZVukvksa dh la[;k 0, 1, 2, 3, gksxh] vkèkh] pkSFkkbZ ;k n'keyoka'k esa ughaA blh izdkj
ifjokj esa cPpksa dh la[;k] fØosQV juksa dh la[;k] izfr i`"B xyfr;ksa dh la[;k vkfn [kf.Mr pj osQ mnkgj.k
gSaA rqyuk dh n`f"V ls uhps nksuksa izdkj osQ pjksa ij vkèkkfjr vko`fr forj.k fn[kk;k x;k gSμ

v[kf.Mr vko`fÙk forj.k [kf.Mr vko`fÙk forj.k

Hkkj (fdyks- esa) O;fDr;ksa dh la[;k cPpksa dh la[;k ifjokjksa dh la[;k

40–50 30 0 10
50–60 145 1 22
60–70 210 2 75
70–80 60 3 160
80–90 10 4 140

90–100 5 5 43

;ksx 460 ;ksx 450

uksVμlrr pj ls cuus okyh Jsf.k;ksa dks lrr jsf.k;k¡ dgrs gSa vkSj [kf.Mr pjksa }kjk O;Dr Jsf.k;k¡] [kf.Mr
jsf.k;k¡ dgykrh gSaA

3-5 vko`fÙk forj.k dh jpuk (Formation of Frequency Distribution)

mi;qZDr fooj.k ls Li"V gS fd vko`fÙk&forj.k] [kf.Mr ,oa v[kf.Mr pjksa dk lqcksèk ,oa laf{kir :i esa
izLrqrhdj.k gSA bl n`f"V ls vko`fÙk&forj.k dh jpuk Hkh fuEu nks :iksa esa dh tkrh gSμ(i) [kf.Mr vko`fÙk
forj.k rFkk (ii) v[kf.Mr vko`fÙk forj.kA

(i) [kf.Mr vko`fÙk forj.k (Discrete frequency distribution)μtSlk fd blosQ uke ls Li"V gS] bl
forj.k esa [kf.Mr pjksa osQ vkèkkj ij vko`fÙk rkfydk dk fuekZ.k fd;k tkrk gSA bldh jpuk&fofèk cgqr ljy
gSμ(i) loZ izFke vO;ofLFkr leadksa (raw data) dks vkjksgh (ascending) ;k vojksgh (descending) de esa
ltk fy;k tkrk gSA bl fØ;k dks Øe&foU;kl (array) dgrs gSaA (ii) fiQj] pj osQ lHkh lEHkkO; ewY; (vFkkZr~
lcls NksVs ls ysdj lcls cM+k ewY;) rkfydk osQ izFke dkWye esa Øe&okj fy[k fy;s tkrs gSaA bUgsa in&ewY;
dgrs gSaA (iii) blosQ ckn ^feyku&fpÉksa* ;k ^VSyh&ckj* (Tally-marks or Tally-bars) dh lgk;rk ls izR;sd
in&ewY; dh vko`fÙk Kkr dj yh tkrh gSA bls uhps fn;s x;s mnkgj.k ls le>k tk ldrk gSA

mnkgj.k (Illustration) 1: bUnkSj osQ ,d 'kks&:e }kjk fdlh ,d fnu csph x;h 30 dehtksa osQ lkbt (lseh-
esa) bl izdkj gSaμ

34 32 36 30 33 34 34 29 36 35 30 30 32 35 33

31 31 34 35 34 35 30 36 32 32 32 29 34 34 33

mi;qZDr dh lgk;rk ls ,d [kf.Mr vko`fÙk forj.k rS;kj dhft;sA

gy (Solution): pw¡fd deht dk lcls NksVk lkbt 29 lseh- vkSj lcls cM+k lkbt 36 lseh- gSA vr% igys
29 ls 36 rd osQ in&ewY; c<+rs gq, Øe esa fy[k fy;s tk;saxsA vc ;g ns[kuk gS fd fdl&fdl lkbt dh
fdruh&fdruh dehtsa fcdh gSa] vFkkZr~ izR;sd in&ewY; dh vko`fÙk D;k gS\ lcls igyh deht 34 ua- dh
fcdh gSaA vr% 34 lkbZt osQ lkeus feyku js[kkvksa okys dkWye esa ,d ^ckj* ;k ^[kM+h ydhj* [khap nsaxsA blosQ
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ckn nwljh la[;k ysrs gSa] tksfd 32 gSA blosQ fy;s 32 lkbt osQ lkeus ,d ^ckj* [khap nh tk;sxhA ;gh fØ;k
vU; lHkh inksa osQ fy;s nksgjk;h tk;sxhA vUr esa VSyh&ckj dk vyx&vyx ;ksx fd;k tkrk gSa ;gh in&ewY;ksa
dh vko`fÙk;k¡ gSaA rkfydk ls Li"V gS fd lkbt 29 dh vko`fÙk 2 gS] lkbt 30 dh vko`fÙk 4 gS vkSj oqQy
vko`fÙk;ksa dk ;ksx 30 gS] tksfd dehtksa dh oqQy la[;k (N) osQ cjkcj gSA

deht dk lkbt feyku&js[kk;sa vko`fÙk
(lseh- esa) (Tally-bars) (frequency)

29 || 2

30 |||| 4
31 || 2
32 |||| 5
33 ||| 3
34 |||| || 7
35 |||| 4
36 ||| 3

;ksx 30

uksVμgk¡! VSyh&ckj yxkrs le;] tc dksbZ ewY; pkj ckj vk tkrk gS rks mlosQ ik¡poha ckj vkus (occurrence)

ij] ge igyh pkj feyku&js[kkvksa dks ,d frjNh ckj (Cross tally mark) }kjk dkV nsrs gSa] ftlesa gesa 5 dk
,d lewg ;k [k.M (block) izkIr gks tkrk gSA ;|fi bldk dksbZ lS¼kfUrd egRo ugha gS] fdUrq inksa dh la[;k
vfèkd gksus ij bl fØ;k ls] feyku&js[kkvksa dh x.kuk djus esa dkiQh lqfoèkk gks tkrh gSA

(ii) lrr ;k v[kf.Mr vko`fÙk forj.k (Continuous frequency distribution)μ;g vko`fÙk forj.k
oxkZUrjksa osQ vuqlkj oxhZd.k ij vkèkkfjr gS vkSj bldh jpuk lrr pjksa dh lgk;rk ls dh tkrh gSA lcls igys
pj&ewY;ksa dks vkjksgh ;k vojksgh Øe esa ltk;k tkrk gSA fiQj] lcls NksVs rFkk lcls cM+s in ewY; osQ vUrj
(range) dks] mi;qDr la[;k osQ leku oxks± ;k oxkZUrjksa esa foHkkftr dj fn;k tkrk gSA blosQ ckn feyku&js[kkvksa
dh lgk;rk ls izR;sd oxZ esa iM+us okyh bdkb;ksa dh la[;k vFkkZr~ vko`fÙk Kkr dj yh tkrh gSA vko`fÙk forj.k
dh jpuk fuEu mnkgj.k ls Li"V dh x;h gSA

mnkgj.k (Illustration) 2: fdlh dkj[kkus esa dk;Zjr~ 40 Jfedksa dh nSfud vk; (#- esa) fuEufyf[kr gSμ
25 34 26 38 32 31 36 42 30 34
20 35 35 39 40 28 33 39 40 29
35 30 30 41 35 39 27 22 43 28

38 34 32 32 25 30 31 29 38 44

mi;qZDr vk¡dM+ksa ls ,d oxhZÑr ckjEckjrk oaVu lkj.kh cukb;s] ftldk izkjEHk 20-25 ls gks vkSj oxZ&vUrjky
ges'kk 5 jgsA

(Solution): pw¡fd iz'u esa izFke&oxkZUrj 20-25 vkSj oxZ&foLrkj 5 j[kus osQ fy;s dgk x;k gSa vr% mlh osQ
vuqlkj oxkZUrj rS;kj fd;s tk;saxsμ
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lrr vko`fÙk forj.k rkfydk dh jpuk

vk; (#- esa) feyku&js[kk;sa vko`fÙk
(X) (Tally-bars) (f )

20–25 || 2

25–30 |||| ||| 8
30–35 |||| |||| ||| 13
35–40 |||| |||| | 11
40–45 |||| | 6

;ksx 40 40

O;k[;k (Explanation)μ(i) fn;s x;s leadksa dk igyk ewY; 25 gSA bls 20–25 oxZ osQ ctk; 25–30 oxZ esa
'kkfey fd;k tk;sxk] D;ksafd oxkZUrjksa dh jpuk viothZ jhfr (exclusive method) osQ vuqlkj dh xbZ gSA blh
vkèkkj ij vU; ewY;ksa dk oxhZdj.k fd;k x;k gSA

(ii) pw¡fd lcls cM+k ewY; 44 gS] blfy;s vfUre oxkZUrj 40–45 cuk;k x;k gSA ;fn iz'u esa dksbZ in&ewY;
44 ls cM+k] ekuk 45 ;k 46 fn;k x;k gksrk] rks fiQj gesa ,d vfrfjDr oxkZUrj 45-50 rS;kj djuk iM+rkA
mnkgj.k (Illustration) 3: lkaf[;dh esa 100 esa ls 50 Nk=kksa osQ izkIrkad uhps fn;s x;s gSaμ

70 25 55 36 31 59 42 63 57 39
45 65 60 45 47 49 63 54 53 64
33 75 65 42 39 41 82 52 55 35
64 30 58 35 61 15 65 48 42 26

50 20 52 40 53 55 45 46 45 18

10–10 izkIrkadksa dk oxZ&foLrkj ysrs gq, ,d vko`fÙk forj.k dh jpuk dhft;sA izFke oxkZUrj 0–10 jf[k;sA

gy (Solution): loZ&izFke vO;ofLFkr <ax ls fn;s x, bu leadksa dks vkjksgh Øe esa foU;kflr fd;k tk;sxkA
15 30 36 42 45 49 53 57 63 65
18 31 39 42 45 50 54 58 63 65
20 33 39 42 46 52 55 59 64 70
25 35 40 45 47 52 55 60 64 75

26 35 41 45 48 53 55 61 65 82

pwafd iz'u eas izFke&oxkZUrj 0–10 vkSj oxZ&foLrkj 10 j[kus osQ fy;s dgk x;k gSA vr% mlh osQ vuqlkj oxkZUrj
rS;kj fd;s tk;saxsμ

lrr vko`fÙk caVu dh jpuk
izkIrkad VSyh&ckj vko`fÙk

0–10 0
10–20 || 2
20–30 ||| 3
30–40 |||| ||| 8
40–50 |||| |||| ||| 13
50–60 |||| |||| || 12
60–70 |||| |||| 9
70–80 || 2
80–90 | 1
;ksx 50  ΣΣΣΣΣf = 50
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uksVμ;fn ijh{kd }kjk izFke oxkZUrj 0–10 ysus dk funsZ'k u fn;k gksrk] rc izFke oxkZUrj 10–20 gksxk D;ksafd
0–10 osQ chp dk dksbZ in&ewY; ugha gSA

lrr pj fdls dgrs gSa\

lrr vko`fÙk caVu ls lEcfUèkr vkidh oqQN 'kadk;sa o muosQ lekèkkuμmijksDr vko`fÙk rkfydk dks ns[kus
osQ ckn fo|k£Fk;ksa osQ eu esa vusd izdkj dh 'kadk;sa ;k iz'u mB ldrs gSaA tSls oxks± dh la[;k fdruh gksuh
pkfg;s\ vFkok ;gk¡ 9 oxZ&gh D;ksa cuk;s x;s gSa\ oxks± dk foLrkj D;k j[kk tk;s\ vFkok ;gk¡ oxZ&foLrkj 10

gh D;ksa j[kk x;k gS] 15 ;k 20 D;kas ugha j[kk x;k gS\ fiQj] 30 in dks rhljs oxZ (20–30) esa D;ksa ugha j[kk
x;k] 30–40 esa gh D;ksa j[kk x;k gS\ tc laed ekyk dk vfèkdre ewY; 82 gS rc oxZ 90 rd D;ksa cuk;s
x;s gSa\ bR;kfn&bR;kfnA bu lHkh iz'uksa dk mÙkj ge blh vè;k; esa FkksM+k vkxs pydj lfoLrkj :i esa nsaxsA

oxkZUrjks a osQ vuqlkj oxhZdj.k dh jhfr;k¡ (Methods of Classification According to Class

Intervals)μoxkZUrjksa osQ vuqlkj leadksa osQ oxhzdj.k dh fuEu nks jhfr;k¡ gSaμ(i) viothZ jhfr (exclusive

metod) rFkk (ii) lekos'kh jhfr (inclusive method)A

(i) viothZ jhfr (Exclusive Method)μoxkZUrj&jpuk dh bl jhfr esa ,d oxZ dh ^Åijh lhek* (Upper

limit) mlls vxysoxZ dh ^fupyh lhek* (Lower limit) osQ cjkcj (equal) gksrh gSA nwljs 'kCnksa esa ,d oxZ
dh Åijh lhek] mlls vxys oxZ dh fupyh lhek gksrh gSA uhps mnkgj.k ls ;g Li"V gS fd izR;sd oxZ dh
Åijh lhek] mlls vxys oxZ dh fupyh lhek osQ ckcj gSA bldks viothZ blfy;s dgk tkrk gS fd ;fn dksbZ
in (item) fdlh oxZ dh Åijh lhek osQ cjkcj gS rks og in ml oxZ esa lfEefyr u gksdj] mlls vxys oxZ
esa 'kkfey fd;k tkrk gSA tSls 20 vad izkIr djus okys fo|kFkhZ dks 10-20 oxZ osQ ctk;] 20-30 oxZ esa 'kkfey
fd;k tk;sxk D;ksafd 10-20 oxkZUrj] 10 ls ysdj ijUrq 20 ls de ewY; osQ inksa dk lekos'k vius vUnj djrk
gSA viothZ jhfr dh ekU;rk ;g gS fd fdlh oxZ dh ^fupyh lhek* osQ cjkcj okyk in&ewY; mlh oxZ esa
'kkfey gksrk gS tcfd ^Åijh lhek* osQ cjkcj okyk in&ewY; ml oxZ ls ckgj gks tkrk gSA ;g mYys[kuh;
gS fd oxkZUrjksa dks viothZ jhfr osQ vuqlkj O;Dr djus dk vPNk rjhdk uhps fLFkfr&II osQ vuqlkj gSμ

I II izkIrkad

Marks Marks

10–20 10 but under 20 10 ijUrq 20 ls de

20–30 20 ,, ,, 30 20 ,, 30 ,, ,,

30–40 or 30 ,, ,, 40 or 30 ,, 40 ,, ,,

40–50 40 ,, ,, 50 40 ,, 50 ,, ,,

50–60 50 ,, ,, 60 50 ,, 60 ,, ,,

(ii) lekos'kh jhfr (Inclusive Method)μlekos'kh oxZ osQ gksrs gSa ftuesa] mudh fupyh rFkk Åijh nksuksa
lhekvksa dk lekos'k gksrk gSA bl izdkj viothZ oxhZdj.k osQ foijhr] lekos'kh oxhZdj.k esa fdlh oxZ dh Åijh
lhek osQ cjkcj dk in&ewY; Hkh mlh oxZ esa 'kkfey gks tkrk gSA i`"B 107 ij fn;s mnkgj.k dh fLFkfr&I esa]
igys oxZ (10-19) esa mldh nksuksa lhek,¡ 10 rFkk 19 'kkfey gSaA lekos'kh oxks± dks fLFkfr&II osQ vuqlkj Hkh
O;Dr fd;k tk ldrk gSa lekos'kh oxhZdj.k dh igpku ;g gS fd (i) ,d oxZ dh Åijh lhek vkSj mlls
vxys oxZ dh fupyh lhek cjkcj ugha gksrh] vkSj (ii) muesa vfèkdre vUrj 1 dk gksrk gSA
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rduhdh fVIi.kh (Technical Note)μ;g fu.kZ; ysuk fd oxkZUrjksa dh jpuk viothZ jhfr }kjk dh tk;s vFkok
lekos'kh jhfr }kjk] ;g bl ckr ij fuHkZj djrk gS fd fopkjkèkhu pj (variable) dh izÑfr D;k gS vFkkZr~] og
v[kf.Mr pj (continuous) gS ;k [kf.Mr pj (discrete variable)A Lej.k jgs] v[kf.mr pjksa tSls izkIrkad]
vk;q] yEckbZ] Hkkj vkfn osQ ekeys esa viothZ jhfr dk iz;ksx fd;k tkuk pkfg,A blosQ foijhr [kf.Mr pjksa
tSls Jfedksa dh la[;k osQ vuqlkj iSQfDVª;ksa dk oxhZdj.k] fuokl ;k ifjokjksa osQ vuqlkj lnL;&la[;k vkfn osQ
fy;s lekos'kh jhfr dk gh iz;ksx fd;k tkrk gSA

I II Conversion
10–19 11–20 9.5–19.5 10.5–20.5
20–29 21–30 19.5–29.5 20.5–30.5
30–39 31–40 29.5–39.5 30.5–40.5
40–49 41–50 39.5–49.5 40.5–50.5
50–59 51–60 49.5–59.5 50.5–60.5

60–69 61–70 59.5–69.5 60.5–70.5

,d dfBukbZμmijksDr oxhZdj.k dh ,d dfBukbZ ;g gS fd blesa 19 ls 20 osQ chp osQ n'keyo ewY;ksa (tSls
19.6) dk lek;kstu ugha gks ldrkA vr% ,slh fLFkfr esa lekos'kh oxkZUrjksa dks viothZ oxkZurjksa esa cny ysuk
pkfg;sA

lekos'kh oxkZUrjksa dks viothZ cukus dh fofèkμblosQ fy;s ,d oxZ dh Åijh lhek vkSj mlls vxys oxz
dh fupyh lhek osQ vUrj dk vkèkk djosQ] mls fupyh lhekvksa esa ls ?kVk fn;k tkrk gS vkSj Åijh lhekvksa
esa tksM+ fn;k tkrk gSA bl ifjorZu (conversion) ls ,d rks x.kuk&fØ;k vklku gks tkrh gS] nwljk cgqyd o
eè;dk osQ vkx.ku osQ fy;s og ifjorZu t:jh gksrk gSA lw=kkuwlkjμ

d = 20 – 19 = 1 ;k 21 – 20 = 1 ⇒ d
2

 = 0.5

d/2 dks la'kksèku dkjd (correction factor) dgrs gSaA

Åij fn;s x;s lekos'kh oxkZUrjksa dks viothZ cukdj fn[kk;k x;k gSA gk¡! bu u;s viothZ oxks± dh fupyh rFkk
Åijh lhekvksa dks] ^oxZ lhek;sa* (class boundries) dgrs gSaA

viothZ rFkk lekos'kh jhfr esa vUrjμbu nksuksa jhfr;ksa esa eq[; vUrj bl izdkj gSaμ(i) viothZ jhfr esa ,d
oxZ dh Åijh lhek mlls vxys oxZ dh fupyh lhek osQ cjkcj gksrh gS] tcfd lekos'kh jhfr esa bu nksuksa
lhekvksa esa vUrj gksrk gS vkSj ;g vUrj vfèkdrj 1 dk gksrk gSA (ii) bl izdkj viothZ oxks± esa tgk¡ fujurjrk
;k vfofPNUurk (continuity) ik;h tkrh gS] ogk¡ lekos'kh oxkZUrjksa esa fofPNUurk (discontinuity) gksrh gSA
(iii) viothZ jhfr esa ,d oxZ dh Åijh lhek osQ cjkcj ewY; dh bdkbZ] ml oxZ esa 'kkfey ugha dh tkrh]
cfYd mlls vxys oxkZUrj esa 'kkfey dh tkrh gSA fdUrq blosQ foijhr lekos'kh jhfr esa Åijh lhek osQ cjkcj
ewY; dh bdkbZ dk Hkh] mlh oxZ esa lekos'k gksrk gSA (iv) fdlh Hkh lkaf[;dh; eki dh x.kuk osQ fy;s viothZ
oxkZUrjksa esa la'kksèku djus dh dksbZ vko';drk ugha gksrhA fdUrq lekos'kh oxkZUrjksa esa cgqyd rFkk eè;dk dk
vkx.ku djrs le; muesa la'kksèku djuk t:jh gksrk gS] vFkkZr~ mUgsa viothZ oxkZUrjksa esa cnyuk iM+rk gSA (v)

tc fn;s gq;s ewY; iw.kk±dksa esa gksa rks lekos'kh jhfr vfèkd mi;qDr gksrh gS] vU;Fkk viothZ jhfr vPNh le>h
tkrh gSA

mnkgj.k (Illustration) 4: jkaph osQ ,d ifYcd LowQy osQ 30 cPpkas dk Hkkj (fdyksxzke) esa bl izdkj gSμ
8 7 16 15 14 12 10 10 9 11 13 13 17 16 12

13 16 14 13 12 11 9 8 16 17 18 19 20 20 21
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mi;qZDr leadksa dh lgk;rk ls viothZ rFkk lekos'kh jhfr }kjk 3-3 dk oxZ&foLrkj ysrs gq;s lrr vko`fÙk forj.k
rS;kj dhft;sA

gy (Solution): loZizFke leadksa dks vkjksgh Øe esa foU;kflr fd;k tk;sxkA
7 8 8 9 9 10 10 11 11 12 12 12 13 13 13

13 14 14 15 16 16 16 16 17 17 18 19 20 20 21

vc 3 dk oxZ&foLrkj (i) ysdj oxkZUrjksa dh jpuk dh tk;sxhμ

viothZ rFkk lekos'kh jhfr }kjk lrr vko`fÙk caVu dh jpuk

viothZ jhfr lekos'kh jhfr

Weights Tallies f Weights Tallies f

6–9 ||| 3 7–9 |||| 5

9–12 |||| | 6 10–12 |||| || 7

12–15 |||| |||| 9 13–15 |||| || 7

15–18 |||| || 7 16–18 |||| || 7

18–21 |||| 4 19–21 |||| 4

21–24 | 1 22–24 — 0

N or Σf = 30 N or Σf = 30

Åij lekos'kh jhfr osQ dkWye esa osQoy ik¡p oxkZUrj gh rS;kj fd;s tk;saxs] D;ksafd vfUre oxZ dh vko`fÙk 'kwU;
gSA gk¡! ;fn oxZ&lhek;sa 6-8, 8-11, ---j[kh tk;sa] rc 6 oxZ rS;kj gksaxs vkSj mudh vko`fÙk;k¡ Øe'k% 3, 6, 9, 7,

4 o 1 gksaxhA

3-6 lk/kj.k vFkok lap;h vko`fÙk Ükà[kyk (Ordinary or Cumulative Frequency
Series)

lap;h vko`fÙk  Ük`a[kyk (Cumulative Frequency Series) igys okys lewg esa ;k vxys lewg esa bdkb;k¡ tksM+dj
cukbZ tkrh gSA ;g fofHkUu lewgksa dh vko`fÙk;ksa dk ;ksx gSA ;g  Ük`a[kyk ;k rks (i) ¶ls de¸ (Less than) vFkok
(ii) ¶ls vf/d¸ (More than) osQ :i esa rS;kj dh tkrh gSA mijksDr mnkgj.k ysdj ge nksuksa izdkj dh lap;h
vko`fÙk;ksa dh  Ük`a[kyk fuEufyf[kr :i ls rS;kj dj ldrs gSaμ

¶ls de¸ lap;h vko`fÙk rkfydk (Less than Cumulative Frequency Table)

izkIr vad feyku js[kk;sa fon~;kfFkZ;ksa dh la[;k
(Marks Obtained) (Tally-Bars) (No. of Students)

250 ls de || 02

300 ’’ ’’ |||| ||| 08

350 ’’ ’’ |||| |||| |||| 15

400 ’’ ’’ |||| |||| |||| |||| 20

450 ’’ ’’ |||| |||| |||| |||| |||| 25
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¶ls vf/d¸ lap;h vko`fÙk rkfydk (More than Cumulative Frequency Table)

izkIr vad feyku js[kk;sa fon~;kfFkZ;ksa dh la[;k

(Marks Obtained) (Tally-Bars) (No. of Students)

250 ls de |||| |||| |||| |||| |||| 25

250 ’’ ’’ |||| |||| |||| |||| | 21

300 ’’ ’’ |||| |||| |||| 14

350 ’’ ’’ |||| |||| 09

400 ’’ ’’ |||| 04

450 ’’ ’’ — —

Lo&ewY;kadu (Self Assessment)

2- lgh fodYi pqfu,μ(Choose the Correct Option)–

1- ewY;ksa ;k oxks± vkSj mudh vko`fÙk;ksa osQ Øec¼ foU;kl dks dgrs gSaμ

(d) oxhZdj.k ([k) lkj.kh;u

(x) vko`fÙk caVu (?k) buesa ls dksbZ ughaA

2. vkuqikfrd o`f¼ njksa dks Øe'k% O;Dr djrs gSaμ

(d) pj ([k) vpj

(x) (d) vkSj ([k) nksuksa (?k) buesa ls dksbZ ughaA

3. [kf.Mr ,oa v[kf.Mr pjksa dk lqcksèk ,oa laf{kIr :i esa izLrqrhdj.k gSμ

(d) oxhZdj.k ([k) vko`fÙk forj.k

(x) lkj.kh;u (?k) buesa ls dksbZ ughaA

4. oxkZUrjksa osQ vuqlkj leadksa osQ oxhZdj.k dh jhfr;k¡ ugha gSaμ

(d) viothZ jhfr ([k) lekos'kh jhfr

(x) (d) vkSj ([k) nksuksa (?k) buesa ls dksbZ ughaA

5. fofHkUu lewgksa dh vko`fÙk;ksa dk ;ksx gSμ

(d) lap;h vko`fÙk  Ük`a[kyk ([k) vko`fÙk forj.k

(x) oxhZdj.k (?k) buesa ls dksbZ ughaA

3-7 lkj.kh;u (Tabulation)

leadksa dk oxhZdj.k djus osQ ckn mUgsa O;ofLFkr <ax ls lkjf.k;ksa osQ :i esa izLrqr djuk vko';d gksrk gS
rkfd vkadM+ksa ls ;Fkksfpr fu"d"kZ fudkys tk losaQA ØkDlVu ,oa dkmMsu dk dguk gS fd ¶Lo;a vius iz;ksx
gsrq ;k vU; yksxksa }kjk iz;ksx fd;s tkus osQ mís'; ls leadksa dks fdlh mi;qDr :i esa izLrqr fd;k tkuk pkfg;sA
vkerkSj ij lead ;k rks lkjf.k;ksa esa Øec¼ fd;s tkrs gSa ;k vkjs[kh; (graphic) fofèk;ksa }kjk mudk fp=k.k
fd;k tkrk gSA¸

tgk¡ rd lkj.kh;u osQ vFkZ dk iz'u gS lkj.kh;u] leadksa dks izLrqr djus dh ,d O;ofLFkfr i¼fr gSA izks
Cys;j osQ 'kCnksa esa] ¶foLr`r vFkZ esa] lkj.kh;u leadksa dh [kkuksa (columns) vkSj iafDr;ksa (rows) osQ :i esa
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,d Øec¼ O;oLFkk gSA¸

izks- dkSuj osQ erkuqlkj] ¶lkj.kh;u fdlh fopkjkèkhu leL;k dks Li"V djus osQ mís'; ls fd;k tkus okyk
lkaf[;dh; rF;ksa dk Øec¼ ,oa lqO;ofLFkr izLrqrhdj.k gSA¸

mís'; (Objects)μlkj.kh;u osQ rhu mís'; gSaμ(i) leadksa dks O;ofLFkr :i ls izLrqr djuk (ii) vkadM+ksa dks
laf{kIr <ax ls izdV djuk] rFkk (iii) leL;k dks vfèkd ljy o Li"V cukukA

lkj.kh;u dk egRo ;k ykHk (Importance)

(1) ljyrkμlkj.kh;u ls leadksa dh tfVyrk lekIr gks tkrh gS vkSj iQyLo:i vko';d lwpuk;sa tYnh
rFkk vklkuh ls le> esa vk tkrh gSaA

(2) LFkku o le; dh cprμlj.kh;u }kjk fo'kky rF;ksa dks FkksM+s o laf{kIr :i esa O;Dr fd;k tkrk
gS] ftlls le; rFkk LFkku dh cpr gksrh gSA

(3) rqyukRed vè;;u dh lqfoèkkμlkj.kh;u&fØ;k rqyukRed vè;;u dks lEHko cukrh gS D;ksafd blesa
leku o rqyuk&;ksX; leadksa dks ijLij fudVorhZ [kkuksa esa j[kk tkrk gSA

(4) vkd"kZd izn'kZuμlkj.kh;u osQ iQyLo:i uhjl vk¡dM+s Hkh vkd"kZd yxus yxrs gSaA

(5) lkaf[;dh foospu esa lgk;dμlkj.khc¼ leadksa dk lkaf[;dh; foospu tSls ekè;] vifdj.k]
fo"kerk] lg&lEcUèk vkfn vklkuh ls Kkr fd;k tk ldrk gSA

3-8 lkj.kh;u o oxhZdj.k esa vUrj (Distinction Between Classification and
Tabulation)

oxhZdj.k rFkk lkj.kh;u esa dkiQh vUrj gSA izFke] lkj.kh;u leadksa osQ oxhZdj.k osQ ckn dh ,d fLFkfr gSA
loZizFke vk¡dM+ksa dks oxhZÑr fd;k tkrk gS] rRi'pkr~ mUgsa fofHkUu lkjf.k;ksa esa izLrqr fd;k tkrk gSA bl izdkj
oxhZdj.k] lkj.kh;u dk vkèkkj gSA f}rh;] oxhZdj.k esa ladfyr leadksa dks muosQ leku o vleku xq.kksa osQ
vkèkkj ij fofHkUu oxks± (classes) ;k Jsf.k;ksa (series) esa ck¡Vk tkrk gS tcfd lkj.kh;u esa mUgha oxhZÑr rF;ksa
dks [kkuksa vkSj iafDr;ksa esa izLrqr fd;k tkrk gSA bl n`f"V ls lkj.kh;u oxhZdj.k dk ,d ;U=kkRed igyw
(mechanical aspect) gSA r`rh;] oxhZdj.k lkaf[;dh; fo'ys"k.k dh ,d fofèk gS tcfd lkj.kh;u leadksa osQ
izLrqrhdj.k dh ,d izfØ;k gSA

oxhZdj.k osQ vUrxZr leadksa dks oxks± o mioxks± esa ck¡Vk tkrk gS tcfd lkj.kh;u
esa mUgsa 'kh"kZd o mi'kh"kZdksa esa jD[kk tkrk gSA

3-9 lkj.kh osQ izeq[k vax (Main Parts of Table)

(1) 'kh"kZd (Title)μizR;sd lkj.kh dk ,d laf{kIr] Li"V ,oa iw.kZ 'kh"kZd gksuk pkfg;s rkfd leadksa dh ,d
gh n`f"V esa tkudkjh gks losQA

(2) [kkus dh iafDr;k¡ (Columns and Rows)μ[kkuksa o iafDr;ksa dh la[;k lkj.kh;u osQ mís'; ,oa izLrqr
lkexzh osQ vkdkj dks è;ku esa j[kdj igys gh fuf'pr dj ysuh pkfg;sA è;ku jgs] [kkuksa dh la[;k
vfèkd gksus ls leL;k tfVy o vLi"V gks ldrh gSA izR;sd [kkus dk mi'kh"kZd (capction) nsuk
vko';d gSA mi'kh"kZd ;FkklEHko laf{kIr gksuk pkfg, vkSj izR;sd [kkus ij Øe la[;k fy[k nsuh
pkfg;sA
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(3) [kkukas dk :¯yx (Ruling of Columns)μfo"k;&lkexzh dk egRoiw.kZ Hkkx eksVh ;k nksgjh js[kkvksa ls
cukuk pkfg;s ftlls fd nz"Vk dk è;ku rqjur vkd£"kr gks losQA de egRo osQ [kkuksa dks gYdh js[kkvksa
}kjk izn£'kr fd;k tkuk pkfg;sA

(4) rqyukRed vè;;u (Comparative Study)μè;kujgs]ftu leadksa dh ijLij rqyuk djuh gksos
ikl&ikl jD[ks tk;saA

(5) inksa dh O;oLFkk (Arrangement of Items)μ,d vkn'kZ lkj.kh dh n`f"v ls ;g vko';d gksxk fd
fofHkUu inksa dks muosQ egRo osQ vuqlkj lkj.kh esa LFkku fn;k tk; vFkkZr egRoiw.kZ inksa dks igys vkSj
de egRo okys inksa dks ckn esa j[kk tk;sA vfèkdrj mu inksa dks igyk LFkku fn;k tkrk gS ftudks
dbZ oxks± esa foHkDr djuk gksrk gSA

(6) fVIif.k;k¡ (Foot-notes)μ;fn leadksa ls lEcfUèkr dksbZ vko';d lwpuk lkj.kh esa nsus ls jg xbZ gS]
vFkok fdlh rF; ls lEcfUèkr fo'ks"k Li"Vhdj.k dh vko';drk gS rks mlosQ fy;s lkj.kh osQ uhps
O;k[;kRed fVIi.kh (explanatory note) ns nsuh pkfg;sA

(7) Ïksr (Source)μlkj.kh dks lansgjfgr o izHkko'kkyh cukus osQ fy;s leadksa dk Ïksr vo'; Li"V dj
nsuk pkfg;sA

(8) ;ksx (Total)μlkj.kh esa iz;qDr gksus okys leadksa osQ ;ksx o vUr;ksZx dh O;oLFkk bl izdkj dh tkuh
pkfg;s fd [kkuksa o iafDr;ksa osQ ;ksx dh tk¡p o Li"Vhdj.k (verification) Lor% gh gks losQA

(9) bdkbZ ,oa O;qRiUu lead (Unit Derivatives)μleadksa osQ eki dh bdkbZ dks lEcfUèkr [kkuksa osQ Åij
fy[k nsuk pkfg;sA blh izdkj izfr'kr] vuqikr] xq.kd o ekè; vkfn O;qRiUu leadksa dks ewY; leadksa
osQ ikl okys [kkus esa j[kuk pkfg;sA

(10) lkekU; fu;e (General Rules)μblosQ vykok lkj.kh dk vkd"kZd gksuk vko';d gS rFkk mldk
vkdkj fn;s gq, LFkku vFkkZr~ dkxt osQ vuqowQy gksA lkj.kh Lo;a esa leadksa dh ,d eqag cksyrh rLohj
gksuh pkfg;sA MkW- ckmys dk dguk gS fd ¶,d lkekU; O;fDr dk lkj.kh dks le>us osQ fy;s fd;k
x;k fo'ks"k iz;Ru] lgh vFkks± esa] lkj.kh dh nks"kiw.kZ jpuk le>h tkuh pkfg;sA¸ okLro esa lkj.kh leadksa
dk ,d ,slk niZ.k gS ftlesa >k¡dus ij oLrq&fLFkfr dh iw.kZ tkudkjh rqjUr gks tkuh pkfg;sA

è;ku jgs] lkj.kh;u ,d ljy ugha oju~ rkfu=kd dk;Z gSA Jh gSjh tjkse (Harry Jerome) osQ erkuqlkj ¶,d
vkn'kZ lkaf[;dh; lkj.kh fuiq.krk o izkfofèk dh dlkSVh gS vkSj Li"V :i ls izLrqr dh xbZ lwpukvksa rFkk LFkku
dh ferO;f;rk dh loksZRÑ"V dyk&Ñfr gSA¸ la{ksi esa lkja.kh;u osQ dk;Z esa fuiq.krk] vuqHko o lkekU; foosd
dk gksuk vr;Ur vko';d gSA MkW- ckmys dk dguk gS fd ¶ladyu rFkk lkj.kh;u esa lkekU; foosd ,d izeq[k
vko';drk gS rks vuqHko izeq[k f'k{kdA¸

lkj.kh osQ izeq[k ^Hkkx* fuEu izk:i esa Li"V fd;s x, gSaμ
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rkfydk 3.1 'kh"kZd (Title)

('kh"kZ laosQr)

Caption

Stub Sub-Heads Sub-Heads Total

Heading Column Column Column Column
Head Head Head Head

Total

Source Foot note

3-10 lkjf.k;ksa osQ izdkj (Types of Tables)

lkaf[;dh; lkjf.k;ksa dk oxhZdj.k eq[; :i ls (v) mís;] (c) ekSfydrk ,oa (l) jpuk osQ vkèkkj ij fd;k
tkrk gSA

(v) mís'; osQ vkèkkj ij lkj.kh;u

mís'; osQ vkèkkj ij lkjf.k;k¡ nks izdkj dh gksrh gSaμ(i) lkekU; mís'; okyh lkj.kh (General Pupose Table)

rFkk (ii) fo'ks"k mís'; okyh lkj.kh (Special Purpose Table)A lkekU; mís'; okyh vfkok lUnHkZ lkj.kh dk
izkFkfed mís'; leadksa dks bl izdkj izLrqr djuk gksrk gS fd O;fDrxr bdkb;ksa dk ikBdksa }kjk rqjUr irk
yxk;k tk losQ (ØkDLVu ,oa dkmMsu)A ;g lkj.kh vR;fèkd mi;qDr ugha le>h tkrh gSA ;gh dkj.k gS fd
bldk iz;ksx vfèkdrj ljdkjh fjiksVks± osQ lUnHkZ esa fd;k tkrk gSA blosQ foijhr fo'ks"k mís'; okyh  vFkok
lkjka'k lkj.kh (Summary Table) fdlh mís'; fo'ks"k dh iw£r osQ fy, rS;kj dh tkrh gS rFkk bldk vkèkkj
lkekU; lkj.kh ls vis{kkÑr NksVk gksrk gSA

(c) ekSfydrk osQ vkèkkj ij lkj.kh;u

ekSfydrk osQ vkèkkj ij lkjf.k;k¡ nks izdkj dh gksrh gSaμ(i) ekSfyd ;k izkFkfed lkj.kh (Original of Primary

Table) rFkk (ii) O;qRiUu lkj.kh (Derivative Table)A ekSfyd lkj.kh esa leadksa dks muosQ ekSfyd :i esa j[kk
tkrk gS tcfd O;qRiUu lkj.kh esa leadksa osQ ;ksx] izfr'kr] vuqikr] xq.kkad o ekè; vkfn ewY;ksa dks izLrqr fd;k
tkrk gSA

(l) jpuk osQ vkèkkj ij lkj.kh;u

jpuk vFkok cukoV osQ vkèkkj ij lkjf.k;k¡ nks izdkj dh gksrh gSaμ

(1) ljy lkj.kh (Simple Table)μtc leadksa dks osQoy ,d gh xq.k vFkok fo'ks"krk osQ vkèkkj ij izLrqr
fd;k tkrk gS] rks mls ljy lkj.kh dgrs gSa] tSls tula[;k dk vk;q (age) vFkok ¯yx (sex) vFkok jkT;ksa osQ
vuqlkj forj.kA ljy vFkkZr~ ,d&xq.k lkj.kh dk mnkgj.k uhps fn;k x;k gSμ



44 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

mnkgj.k%

Distribution of Population by Age-groups.

Age-Groups (Years) Numbers of Persons Millions

0-20 ... ...
20-50 ... ...

over 50 ... ...

Total ... ...

(2) tfVy lkj.kh (Complex Table)μtc leadksa dks ,d ls vfèkd fo'ks"krkvksa osQ vkèkkj ij izLrqr fd;k
tkrk gS rks mls tfVy lkj.kh dgrs gSaA tfVy lkj.kh iqu% rhu :iksa esa foHkkftr dh tk ldrh gSμ

(i) f}xq.k lkj.kh (Double or Two-way Table)μf}xq.k lkj.kh mls dgrs gSa ftlesa leadksa dh osQoy nks
fo'ks"krkvksa dk lekos'k fd;k tkrk gS tSls tula[;k dk vk;q rFkk ¯yx (Age and Sex) osq vkèkkj ij forj.kA
bl n`f"V ls f}xq.k lkj.kh dk mnkgj.k bl izdkj gksxkμ

mnkgj.k%
Distribution of Population by Age and Sex

Age-Groups Numbers of Persons (Millions)
(Years)

Male Female Total

0-20 ... ... ...
20-50 ... ... ...

over 50 ... ... ...

Total ... ... ...

(ii) f=kxq.k lkj.kh (Treble or Three-way Table)μf=kxq.k lkj.kh esa ,d lkFk rhu xq.kksa osQ vkèkkj ij leadksa
dks izn£'kr fd;k tkrk gS tSls tula[;k dk vk;q] ¯yx rFkk lk{kjrk (Age, Sex and Literacy) osQ vuqlkj
forj.kA

(iii) cgqxq.k lkj.kh (Manifold or Higher Order Table)μtc leadksa dks rhu ls vfèkd fo'ks"krkvksa osQ
vkèkkj ij izLrqr fd;k tkrk gS rks mls cgqxq.k lkj.kh dgrs gSaA mnkgj.k osQ fy;s tula[;k dks vk;q] ¯yx]
lk{kjrk rFkk jkT;ksa esa forj.k osQ vkèkkj ij bl izdkj fn[kk;k tk;sxkμ
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mnkgj.k%

tula[;k dk jkT;] vk;q ¯yx o lk{kjrk osQ vuqlkj forj.k
(Distribution of Population by States, Age, Sex and Literacy)

jkT; vk;q&oxZ O;fDr;ksa dh la[;k (fefy;u)

States Age-Groups iq#"k (Male) L=kh (Female) ;ksx (Total)

L IL T L IL T lk{kj fuj{kj ;ksx

1. Assam 0–20

vle 20–50
over 50

Total

2. Bihar 0–20

fcgkj 20–50
over 50

Total

bl lkj.kh dks blh izdkj vU; izkUrksa osQ fy, c<+k;k tk ldrk gSA

mnkgj.k (Illustration) 5 : ,d fjDr lkj.kh cukb;s ftlesa tu'kfDr leadksa dk forj.k vk;q (age), ¯yx
(sex) rFkk xzkeh.k&'kgjh fuokl (rural-urban characterof residence) osQ vkèkkj ij fn[kk;k tk losQA

gy (Solution): izLrqr iz'u osQ fy, f=kxq.k lkj.kh rS;kj dh tk;sxhA vk;q&oxZ pkj ekus x;s gSaA

tu'kfDr dk vk;q] ¯yx rFkk xzkeh.k&'kgjh fuokl osQ vuq:i forj.k

(Distribution of Manpower by Age, Sex and Character of Residence)

Age-Groups Urban ('kgjh) Rural (xzkeh.k) Total (;ksx)

vk;q oxZ Male Female Total Male Female Total Male Female Total

0-20
20-40
40-60

over 60

Total

Lo&ewY;kadu (Self Assessment)

3- fn, x, dFku osQ lkeus lgh (✓) vFkok xyr (×) dk fu'kku yxkb,A

1. leadksa dk oxhZdj.k djus osQ ckn mUgsa O;ofLFkr Bax ls lkjf.k;ksa osQ :i esa izLrqr djuk

vko';d gksrk gSA

2. lkj.kh;u ls leadksa dh tfVyrk c<+ tkrh gSA

3. lkj.kh;&fØ;k rqyukRed vè;;u dks laHko cukrh gSA
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4. jpuk osQ vk/kj ij lkj.kh rhu izdkj dh gksrh gSA

5. f}xq.k lkj.kh mls dgrs gSa ftlesa leadksa dh osQoy nks fo'ks"krkvksa dk lekos'k fd;k tkrk gSA  

3-11 lkjka'k (Summary)

• oxhZdj.k og izfØ;k gS ftlesa ,df=kr leadksa dks mudh fofoèk fo'ks"krkvksa ,oa xq.kksa osQ vkèkkj ij
vyx&vyx oxks± esa ck¡Vk tkrk gSA

• oxhZdj.k osQ vUrxZr ladfyr leadksa dks fofHkUu oxks± esa ck¡Vk tkrk gSA oxks± dk fuèkkZj.k tk¡p osQ mís';]
{ks=k ,oa Lo:i ij fuHkZj djrk gSA

• oxhZdj.k dh fØ;k] lkj.kh;u rFkk lkaf[;dh; fo'ys"k.k dh vU; fØ;kvksa osQ fy;s vkèkkj izLrqr djrh
gSA fcuk oxhZdj.k osQ lkj.kh;u vlEHko gS vkSj lkj.kh;u osQ vHkko esa lkaf[;dh; fo'ys"k.k
vO;ogkfjd gSA

• oxhZdj.k] leadksa osQ fo'ys"k.k dh ,d egRoiw.kZ rduhd gSa fdUrq blosQ fy;s dksbZ fuf'pr o dBksj
fu;e fuèkkZfjr ugha fd;s tk ldrs D;ksafd fdlh Hkh lkaf[;dh; vuqlUèkku esa leadksa dk oxhZdj.k
eq[;r% leadksa osQ Lo:i vkSj tk¡p osQ mís'; ij fuHkZj djrk gSA

• ewY;ksa ;k oxks± vkSj mudh vko`fÙk;ksa osQ Øec¼ foU;kl dks gh vko`fÙk caVu dgrs gSaA Li"V gS fd
vko`fÙk forj.k dh jpuk osQ fy, nks rRo vko';d gSμ(i) pj rFkk (ii) vko`fÙkA

• vko`fÙk&forj.k] [kf.Mr ,oa v[kf.Mr pjksa dk lqcksèk ,oa laf{kir :i esa izLrqrhdj.k gSA bl n`f"V ls
vko`fÙk&forj.k dh jpuk Hkh fuEu nks :iksa esa dh tkrh gSμ(i) [kf.Mr vko`fÙk forj.k rFkk (ii)

v[kf.Mr vko`fÙk forj.kA

3-12 'kCndks'k (Keywords)

• viothZ (Exclusive)μfof'k"V] O;korZdA

• vijLijO;kih (non-overlapping)μxSj&vfr O;fDr xSj ijLij O;kihA

• lekos'kh (Anglusive)μlfEefyr] lekos'kA

3-13 vH;kl&iz'u (Review Questions)

1. oxhZdj.k dh ifjHkk"kk nhft, rFkk mlosQ mís'; ,oa fofHkUu izdkjksa ij izdk'k Mkfy,A

2. vkn'kZ oxhZdj.k osQ vko';d rRo crkb,A

3. oxhZdj.k vkSj lkj.kh;u dks ifjHkkf"kr dhft, rFkk lkaf[;dh; fo'ys"k.k esa mudk egRo crkb,A
oxhZdj.k ,oa lkj.kh;u esa varj Li"V dhft,A

4. lkj.kh;u dks ifjHkkf"kr dhft, rFkk lkj.kh;u osQ mís';ksa ,oa jhfr;ksa dks le>kb,A

5. lkj.kh osQ dkSu&dkSu ls vax gSa\ lkj.kh rS;kj djrs le; fdu&fdu ckrksa dk è;ku j[kuk pkfg,\

6. fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,μ

(i) vko`fÙk caVu (ii) lap;h vko`fÙk  Ük`a[kyk

(iii) viothZ rFkk lekos'kh oxkZUrjA
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7- Jhjkeiqj xk¡o osQ 500 tula[;k esa 300 iq#"k vkSj 200 fL=k;k¡ gSaA 300 iq#"kksa esa 200 fookfgr gSa rFkk
'ks"k vfookfgrA fookfgr iq#"kksa esa 20» f'kf{kr gSaA vfookfgr iq#"kksa esa 90» f'kf{kr gSaA fL=k;ksa esa 80»
vf'kf{kr gSaA f'kf{kr fL=k;ksa esa 10» fookfgr gSaA vf'kf{kr fL=k;ksa esa 90» fookfgr gSaA mijksDr rF;ksa
dks ,d lkj.kh dk :i nhft,A

8- fuEufyf[kr lwpuk izn£'kr djus osQ fy, ,d lkj.kh cukb,μ
,d phuh fey osQ deZpkfj;ksa dk Bhd 1@4 fL=k;k¡ Fkha ijUrq muesa ls osQoy 1@10 fookfgr Fkha vkSj
1@2 Je la?k dh lnL; FkhaA blosQ foijhr 500 iq#"k deZpkjh Je&la?k osQ lnL; Fks ftuesa ls 240
fookfgr FksA vfookfgr xSj&lnL; iq#"k deZpkfj;ksa dh la[;k osQoy 40 Fkh tks oqQy iq#"k deZpkfj;ksa
dk 1@15 Hkkx FkkA blh izdkj fey esa vfookfgr deZpkfj;ksa dh la[;k tks fdlh Je&la?k osQ lnL;
ugha Fks] 32 FkhA

9- mÙkj izns'k osQ 7 izeq[k cktkjksa osQ 1981 rFkk 1991 esa xsgw¡ rFkk pkoy osQ izfr oqQUry ewY;ksa dks izn£'kr
djus osQ fy, ,d fjDr lkj.kh cukb,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)
1. 1. lead 2. oxhZdj.k 3. pkj 4. vFkZiw.kZ

5. oxhZdj.k

2. 1. (x) 2. (d) 3. ([k) 4. (x) 5. (d)

3. 1. ( ) 2. ( ) 3. ( ) 4. ( )   5. ( )

3-14 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

2. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZμ4% osQUnzh; izo`fÙk% ekè;] ekfè;dk vkSj cgqyd ,oa

muosQ xq.k (Central Tendency: Mean, Median and
Mode and Their Properties)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

4.1 ekè; dk vFkZ ,oa ifjHkk"kk vkSj muds xq.k (Meaning and Definition of Mean and their
Properties)

4.2 cgqyd vkSj muds xq.k (Mode and their Properties)

4.3 eè;dk vkSj muds xq.k (Median and their Properties)

4.4 lkjka'k (Summary)

4.5 'kCndks'k (Keywords)

4.6 vH;kl&iz'u (Review Questions)

4.7 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• ekè;] ekfè;dk vkSj cgqyd rFkk muosQ xq.k osQ tkuus esa

izLrkouk (Introduction)

lkaf[;dh; fo'ys"k.k dk lcls egÙoiw.kZ mís'; ,d ,slk vosQyk eki ;k ewY; Kkr djuk gS tks leadksa osQ
lHkh izdkj osQ lewg dh fo'ks"krkvksa dk ,d lkFk o.kZu dj losQA ijUrq oxhZdj.k] lehdj.k] lkj.kh;u izfr'krsa]
vuqikr vkfn fof/;k¡ leadksa dh tfVyrk dks dkiQh gn rd de djosQ mUgas ljy o rqyuh; cuk nsrh gSa rFkkfi
buosQ leadksa dk laf{kIrhdj.k ml lhek rd ugha gks ikrk ftruk fd fo'ys"k.k osQ fy, vko';d gSA pw¡fd
ekuo efLr"d tfVy leadksa dks iw.kZr;k le>us vkSj rqyuk djus esa ges'kk l{ke ugha gS blfy, ;g t:jh
gks tkrk gS fd fofo/ rF;ksa ftudh rqyuk dh tkuh gS mUgsa lkjka'k :i esa ,d gh vad }kjk O;Dr fd;k tk
losQA blfy, ,sls ewY; ;k vad gh osQUnzh; izo`fÙk osQ eki ;k lkaf[;dh ekè; dgykrs gSaA

4-1 ekè; dk vFkZ ,oa ifjHkk"kk vkSj muds xq.k (Meaning and Definition of
Mean and their Properties)

ekè; fdlh lead Js.kh dk ,d ,slk fof'k"V ;k izfr:ih ewY; gS ftlosQ vkl&ikl vU; leadksa osQ osQfUnzr

gksus dh izo`fÙk ikbZ tkrh gSA ;g Js.kh osQ lhekUr inksa osQ chp fLFkr ,d ,slk vad gS tks caVu osQ eè; Hkkx
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esa ewY;ksa osQ teko dh tkudkjh nsrk gSA bl n`f"V ls bls osQUnzh; izo`fÙk dh eki Hkh dgk tkrk gS D;ksafd

O;fDrxr pj&ewY;ksa dk teko vf/drj mlosQ vkl&ikl gh gksrk gSA ekè; dh oqQN ifjHkk"kk,¡ fuEu izdkj gSaμ

flEilu ,oa dkidk osQ vuqlkj] ¶osQUnzh; izo`fÙk dh eki ,d ,slk izfr:ih ewY; gS ftlosQ pkjksa vksj la[;k,¡

leosQfUnzr gksrh gSaA¸

;k&yqu pkÅ (Ya-lun Chou) osQ vuqlkj] ¶ekè; bl vFkZ esa ,d fof'k"V ewY; gS ftls dHkh&dHkh ,d

leadekyk ;k ,d pj osQ lHkh O;fDrxr ewY;ksa dk izfrfuf/Ro djus osQ fy, iz;ksx esa yk;k tkrk gSA¸

DykoZQ osQ vuqlkj] ¶ekè; leadksa osQ lEiw.kZ lewg dk o.kZu djus gsrq] dksbZ vosQyk vad izkIr djus dk iz;kl gSA¸

ØkWolVu ,oa dkmMsu osQ vuqlkj] ¶ekè;&leadksa osQ foLrkj osQ vUrxZr fLFkr ,d ,slk ewY; gS ftldk

iz;ksxf=k.kh osQ lHkh ewY;ksa dk izfrfuf/Ro djus osQ fy, fd;k tkrk gSA pw¡fd ekè; leadksa osQ foLrkj osQ vUrxZr

gh dgha gksrk gS blfy, bls osQUnzh; ewY; dk eki Hkh dgk tkrk gSA¸
(1) A measure of central tendency is a typical value around which after figures congregate. —
Simpson and Kafka
(2) An average is a typical value in the sense that is sometimes employed to represent all the
individual value in a series or of a variable.
(3) Average is an attempt to find one single figure to describe whole groups of figures.
(4) An average is a single value which the range of the data that is used to represent all of the values
in the series. Since an average in somewhere within the range of the data. It is sometimes called a
measure of central value.

bu lHkh ifjHkk"kkvksa ls lkjka'k fudyrk gS fd dksbZ ,slh vosQyh la[;k] tks Js.kh osQ lHkh leadksa dk izfrfufèkRo

djrh gS] ekè; dgykrh gSA ekè; esa os lHkh fo'ks"krk,¡ gksrh gSa tks Js.kh osQ vU; ewY;ksa esa ikbzZ tkrh gSaA bls fofHkUu

ukeksa ls Hkh iqdkjk tkrk gS_ tSlsμosQUnzh; izòfÙk dk eki] lkaf[;dh; ekè;] izfr:ih ;k izfrfuf/d ewY;] lkjka'k

vad bR;kfnA ekè;ksa dks izk;% mlh bdkbZ esa O;Dr fd;k tkrk gS ftlesa izkjfEHkd lead lax̀ghr gksrs gSaA

ekè; lEiw.kZ caVu dh vfHkO;fDr dk ,dek=k lkFkZd izfrfuf/d ewY; gSA ;g ,d ,slk ljy
o laf{kIr vad gS tks leadekyk osQ izeq[k y{k.kksa dk lkjka'k :i O;Dr djrk gSA

ekè; dk egRo (Importance of Mean)

lkaf[;dh esa ekè;ksa dk vHkwriwoZ egRo gSA lkaf[;dh esa ekè;e gh loksZifj gS D;ksafd lkaf[;dh; fo'ys"k.k dh

vU; dbZ jhfr;k¡ bl ij vk/kfjr gSaA MkW- ckmys us lkaf[;dh dks ekè;ksa dk foKku (Science of average) dgk

gSA ekè; dks lkaf[;dh; foKku dk izos'k }kj (Gateway of Statistics) Hkh dgrs gSaA ekè;ksa dh enn ls

leadekyk osQ lHkh ewY;ksa dk lkj izdV fd;k tkrk gS D;ksafd lkaf[;dh esa O;fDrxr bdkb;ksa dk vyx&vyx

dksbZ egRo ugha gSA ekè;ksa osQ }kjk leadksa dh ikjLifjd rqyuk vklku gks tkrh gS vkSj lHkh bdkb;ksa osQ lkewfgd

y{k.k Li"V gks tkrs gSaA vkSlr vk;q] vk;] ewY;] O;;] Å¡pkbZ] mRiknu] ykxr] etnwjh vkfn vusd vè;;u

fo"k; gekjh izfrfnu dh fnup;kZ esa 'kkfey gSa tks ekè;ksa }kjk Kkr fd;s tkrs gSaA

 

   lkaf[;dh foKku dk izos'k }kj fdls dgrs gSa\
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mís'; ,oa dk;Z (Objects and Functions)

lkaf[;dh; ekè;ksa osQ fuEu dk;Z o mís'; gSaμ

1. ljy ,oa laf{kIr fp=k izLrqr djuk (To present a simple and brief picture)μekè;ksa }kjk tfVy
,oa vO;ofLFkr leadksa dks lqO;ofLFkr ljy] laf{kIr ,oa cks/xE; :i esa ifjofrZr fd;k tkrk gSA ;g
iwjh lead Js.kh dk lkjka'k izLrqr djrk gS vkSj leadksa osQ fo'kky lewg dks le>us ;ksX; cuk nsrk gSA

eksjksus osQ vuqlkj] ¶ekè; dk mís'; O;fDrxr ewY;ksa osQ lewg dk ljy ,oa laf{kIr :i esa izfrfufèkRo
djuk gS ftlls fd efLr"d] lewg dh bdkb;ksa osQ lkekU; vkdkj dks 'kh?kzrk ls xzg.k dj losQA¸

2. rqyuk dh lqfo/k nsuk (To facilitate comparison)μekè;ksa dh lgk;rk ls nks ;k nks ls vf/d lewgksa
osQ egÙoiw.kZ y{k.kksa dh ljyrk ls rqyuk dh tk ldrh gSA izR;{k :i esa leadksa }kjk ;g dk;Z cgqr
dfBu gksrk gS ysfdu ekè;ksa }kjk ljy gks tkrk gSA mnkgj.k osQ fy,] nks ns'kksa dh vkSlr izfr O;fDr
vk; dh rqyuk djosQ mfpr ifj.kke fudkys tkrs gSaA

3. lexz dk izfrfuf/Ro (To represent the entire group)μekè;ksa dh lgk;rk ls gh izfrn'kZ osQ
vè;;u osQ vk/kj ij iwjs lexz osQ ckjs esa fu"d"kZ fudkys tk ldrs gSaA ekè; lEiw.kZ lexz dk laf{kIr
fp=k gksrk gSA

4. lkaf[;dh; foospu dk vk/kj (Basis of statistical analysis)μlkaf[;dh; fo'ys"k.k dh vusd
fof/;k¡ ekè;ksa ij gh vk/kfjr gSa_ tSlsμvifdj.k] fo"kerk lglEcU/] izrhixeu vkfnA

5. uhfr&fuekZ.k esa lgk;d (To help in policy-formulation)μekè; osQ :i esa ,sls lead izkIr gksrs
gSa tks Hkkoh ;kstukvksa] fØ;kvksa o uhfr;ksa osQ fu/kZj.k esa ekxZn'kZd gksrs gSaA O;kikfj;ksa ,oa vFkZ'kkfL=k;ksa
osQ fy, buls vuqeku yxkus ,oa fu.kZ; ysus dk dk;Z vklku gks tkrk gSA

ekè; osQ xq.k (Properties of An Ideal Average)

;wy vkSj oSQ.Mky osQ vuqlkj ,d vkn'kZ ekè; esa fuEu xq.k gksus pkfg,μ

1. Li"V ,oa fLFkj ifjHkk"kk (Clearly and rigidly defined)μvkn'kZ ekè; Li"V ,oa ifjHkkf"kr gksuk
pkfg, ftlls mudk ,d gh vFkZ yxk;k tk losQA ;fn ;g vuqekuksa ij vk/kfjr gksxk rks lead Js.kh
dh fo'ks"krkvksa dk lgh izfrfuf/Ro ugha dj ik;sxkA

2. lHkh ewY;ksa ij vk/kfjr (Based on all the observations)μ,d vPNs ekè; dks leadekyk osQ lHkh
inksa ij vk/kfjr gksuk pkfg, vFkkZr~ mlosQ ifjdyu esa lHkh in&ewY;ksa dk mi;ksx gksuk pkfg,A ,slk
u gksus ij ;g iwjs lexz osQ vfHky{k.kksa dks laf{kIr fp=k izLrqr ugha dj losQxkA

3. ljy ,oa cks/ (Easy and intelligible)μmÙke ekè; esa ljy o Li"V xq.k gksus pkfg, ftlls mldh
izÑfr vklkuh ls le>h tk losQA

4. vkx.ku esa ljyrk (Easy to calculate)μekè; ,slk gksuk pkfg, ftls lk/kj.k O;fDr Hkh vklkuh ls
le> losQA ekè; dks vR;f/d xf.krh; ugha gksuk pkfg,A oqQN ekè; vf/d tfVy jhfr;ksa }kjk
ifjxf.kr gksus osQ dkj.k vf/d yksdfiz; ugha gSA

5. izfrp;u osQ ifjorZuksa dk U;wure izHkko (Least affect of sampling fluctuations)μbldk vfHkizk;
;g gS fd ;fn ,d gh lexz esa ls mfpr jhfr }kjk fofHkUu izfrn'kZ pqudj muosQ ekè; fudkys tk;sa
rks mu ekè;ksa esa vR;f/d vUrj ugha gksus pkfg,A vkn'kZ ekè; esa bl izdkj osQ izfrp;u ifjorZuksa dk
U;wure izHkko iM+rk gS vFkkZr~ ,d gh lexz osQ fHkUu&fHkUu izfrn'kks± osQ ekè;ksa esa yxHkx lekurk gksxhA

6. chtxf.krh; foospu (Algebraic treatment)μ,d vkn'kZ ekè; esa oqQN ,slh xf.krh; fo'ks"krk,¡
gksuh pkfg, ftlls mldk chth; foospu ljyrk ls gks losQA ;fn ekè; esa ;g fo'ks"krk ugha gS rks



uksV

LOVELY PROFESSIONAL UNIVERSITY 51

bdkbZ—4% osQUnzh; izo`fÙk% ekè;] ekfè;dk vkSj cgqyd ,oa muosQ xq.k

lkaf[;dh; fl¼kUr esa mldk vuqiz;ksx lhfer cuk jgsxkA mnkgj.k osQ fy,μ;fn fofHkUu lewgksa osQ
ekè; ewY; vkSj vko`fÙk;k¡ Kkr gSa rks muls mu lewgksa dk lewfgr ekè; Hkh fu/kZfjr gks tkuk pkfg,A

7. pje ewY;ksa dk U;wure izHkko (Least affect of extreme observation)μbldk vk'k; leadekyk osQ
vR;f/d NksVs ,oa vR;f/d cM+s ewY;ksa ls gSA bu pje ewY;ksa ls ,d vkn'kZ ekè; dks izHkkfor ugha
gksuk pkfg,A

4-2 cgqyd vkSj muds xq.k (Mode and their Properties)

‘Mode’ 'kCn izsaQp Hkk"kk osQ ‘La mode’ ls mRiUu gqvk gS ftldk vFkZ gS] iSQ'ku ;k fjokt vFkkZr~ tks vfèkd
izpfyr gksA lkaf[;dh esa cgqyd ml ewY; dks dgrs gSa tks leadekyk esa lcls vf/d ckj vkrk gks vFkkZr~
ftldh vko`fÙk lcls vf/d gksA cgqyd lokZf/d ?kuRo dh fLFkfr (Position of greatest density) ;k ewY;ksa
osQ vf/dre laosQUnz.k dk fcUnq (point of highest concentration of values) ;k lokZf/d vko`fÙk okys in
dk ewY; dgykrk gSA blhfy, bls fLFkfr lEcU/h ekè; dgrs gSaA

ØkWDlVu ,oa dkmMsu osQ vuqlkj] ¶,d lead caVu dk cgqyd og ewY; gS ftlosQ fudV Js.kh dh bdkb;k¡
vf/d&ls&vf/d osQfUnzr gksrh gSa mls ewY;ksa dh Js.kh dk lcls vf/d izfr:ih ewY; ekuk tk ldrk gSA

fttsd osQ vuqlkj] ¶cgqyd og ewY; gS tks lewg esa lcls vf/d ckj vkrk gS vkSj ftlosQ pkjksa vksj lcls
vf/d ?kuRo okys inksa dk teko jgrk gSA¸

oSQuh ,oa dh¯ix osQ vuqlkj] ¶cgqyd og ewY; gS tks J.kh esa lcls vf/d ckj vkrk gks vFkkZr~ ftldh

lokZfèkd iqujko`fÙk gksA¸

izks- VqVys osQ vuqlkj] ¶cgqyd og ewY; gS ftlosQ ,dne vkl&ikl vko`fÙk ?kuRo vf/dre gksrk gSA¸

y,μ;fn ,d fo|ky; osQ Nk=kksa dk cgqyd O;; 200 #i;s izfrekg gS rks bldk rkRi;Z gS fd mu fo|kfFkZ;ksa

esa ls vf/drj dk ekfld O;; 200 #- gSA blh izdkj cgqyd ykHk (modal profits), cgqyd etnwjh (modal

wages), twrs dk cgqyd vkdkj (Modal size of shoes) vkfn dk rkRi;Z bu ?kVukvksa ls lEcfU/r vf/dre

bdkb;ksa osQ ewY;ksa ls gSA

cgqyd osQ xq.k (Properties of Mode)

cgqyd osQ fuEufyf[r xq.k gSaμ

1. ljyrk ,oa cqf¼xE;μcgqyd dk lcls cM+k ykHk bldh ljyrk gSA cgqyd vf/drj fujh{k.k ls
gh Kkr gks tkrk gSA lrr~ Js.kh esa Hkh ljy x.kuk }kjk gh bldk fu/kZj.k gks tkrk gSA ;g le>us esa
Hkh cgqr vklku gksrk gSA

2. yksdfiz;rk (Commonly used)μcgqyd ,d ,slk ekè; gS ftls nSfud thou esa dkiQh iz;ksx fd;k
tkrk gS_ tSlsμflys&flyk;s diM+s] twrs] nSfud iz;ksx dh oLrqvksa vkfn osQ vkSlr vkdkj ls gekjk
vk'k; cgqyd vkdkj (Modal size) ls gksrk gSA

3. pje ewY;ksa dk U;wure izHkko (Least affected by extreme values)μcgqyd ij Js.kh osQ pje
ewY;ksa ;k lhekUr bdkb;ksa dk dksbZ izHkko ugha iM+rkA fu;fer vko`fÙk caVu esa vf/dre vko`fÙk
laosQUnz.k izk;% Js.kh osQ eè; esa gksrh gS u fd pje lhekvksa osQ vkl&iklA

4. fcUnqjs[kh; fu/kZj.k (Graphically Determined)μcgqyd dk fu/kZj.k fcUnqjs[kh; jhfr }kjk Hkh
vklkuh ls fd;k tk ldrk gSA

5. Js.kh osQ lHkh ewY;ksa dh tkudkjh vko';d ugha (Not necessary to know all the values of a

series)μcgqyd fu/kZj.k osQ fy, Js.kh osQ lHkh in ewY;ksa dh vko';drk ugha gksrh gSA ,d fu;fer
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Js.kh esa cgqyd oxZ ,oa mlosQ igys o ckn osQ ,d oxZ dh vko`fÙk osQ vk/kj ij gh cgqyd Kkr
dj ldrs gSaA

6. loksZÙke izfrfuf/Ro (Optimum Representative)μcgqyd Js.kh dk og ewY; gS tks lcls vf/d
ckj ik;k tkrk gS vr% og lewg dk loksZÙke izfrfuf/Ro djus okyk ekè; ekuk tkrk gSA bldk ewY;
Hkh lewg esa fn;s x;s ewY;ksa esa ls ,d gksrk gSA

cgqyd osQ nks"k (Demerits of Mode)

cgqyd osQ fuEufyf[r nks"k gSaμ

1. vLi"V vfuf'pr o vfu/kZfjr (Undefined, indefinite and indeterminate)μcgqyd lcls

vf/d vLi"V ,oa vfuf'pr ekè; gSA Js.kh dh lHkh vko`fÙk;k¡ leku gksus ij cgqyd fu/kZj.k ugha

fd;k tk ldrk gSA dHkh&dHkh ,d lewg esa nks ;k nks ls vf/d cgqyd Hkh gks ldrs gSaA

2. pje ewY;ksa dh mis{kk (Neglect of Extreme Values)μcgqyd lhekUr inksa dks dksbZ egRo ugha nsrk

tksfd xf.krh; n`f"V ls vuqfpr gSA

3. chtxf.krh; foospu dk vHkko (Lack of Mathematical treatment)μcgqyd esa lHkh in ewY;ksa

osQ 'kkfey u gksus osQ dkj.k bldk chtxf.krh; foospu lEHko ugha gS blh otg ls bldk vU;

lkaf[;dh; jhfr;ksa esa de iz;ksx gksrk gSA

4. oqQy ewY; Kkr u gksukμ;fn cgqyd ewY; ,oa inksa dh la[;k Kkr gks rks mudks xq.kk djosQ lewg osQ

lc ewY;ksa dk tksM+ Kkr ugha gks ldrkA

5. vokLrfod vkSj vizfrfuf/d (Illusory and Unrepresentative)μcgqyd dHkh&dHkh lead Js.kh

dk lgh izfrfuf/Ro ugha djrkA mnkgj.k osQ fy,] ;fn 1,000 O;fDr;ksa esa ls 10 O;fDr;ksa dh vk; 100

#i;s gS rFkk ckdh lHkh dh vk; 100 #- ls de gS rks cgqyd vk; 100 #- gksxh tksfd lewg dk lgh

izfrfuf/Ro ugha djrh gSA vr% oqQN ifjfLFkfr;ksa esa cgqyd ls HkzekRed fu"d"kZ izkIr gksrs gSaA

6. oxZ&foLrkj dk izHkkoμcgqyd ewY; oxZ&foLrkj ij Hkh fuHkZj gksrk gSA oxkZUrjksa osQ foLrkj esa ifjorZu

gksus ij og Hkh fHkUu gks tkrk gSaA

cgqyd esa vkn'kZ ekè; osQ vko';d xq.kksa dk vHkko gksrk gSA blesa dbZ nks"k gSa
ijUrq blosQ ckotwn ;g ,d vR;f/d fo"ke caVu ;k xSj&izlkekU; caVu dh fLFkfr
esa osQUnzh; izo`fÙk dh vFkZiw.kZ eki gS tks vf/dre laosQUnz.k osQ fcUnq dks fpfÉr
djrk gSA

4-3 eè;dk vkSj muds xq.k (Median and their Properties)

cgqyd dh rjg eè;dk Hkh ,d fLFkrh; ekè; gSA fdlh lead Js.kh dks vkjksgh ;k vojksgh Øe esa O;ofLFkr
djus ij ml Js.kh osQ eè; esa tks ewY; vkrk gS] ogh eè;dk (median) dgykrk gSA vr% ;g ,d Øec¼
leadekyk dk osQUnzh; ;k eè; ewY; gksrk gSA

dkSuj osQ vuqlkj] ¶eè;dk lead Js.kh dk og pj&ewY; gS tks lewg dks nks cjkcj Hkkxksa esa bl izdkj ck¡Vrk
gS fd ,d Hkkx esa lHkh ewY; ls vf/d ,oa nwljs Hkkx esa lHkh ewY; mlls de gksaA¸

vFkkZr~ eè;dk og osQUnzh; ewY; gS tks Øec¼ leadekyk dks nks cjkcj Hkkxksa esa foHkkftr djrk gSA
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gksjsl lsØkbLV (Horace Secrist) osQ vuqlkj] ¶tc ,d Js.kh Øekuqlkj foU;kflr gks rks eè;dk Js.kh dk og
okLrfod ;k vuqekfur in&ewY; gS tks caVu dks nks cjkcj Hkkxksa esa ck¡Vrk gSA¸

mnkgj.k osQ fy,] ;fn 7 Nk=kksa osQ izkIrkad 3, 4, 5, 7, 8, 9, 10 gksa rks mudh eè;dk 7 gksxh D;ksafd ;g pkSFks Øe
dk vad gS tks fcYoqQy eè; esa fLFkr gS rFkk blosQ igys osQ vad (3, 4, 5) eè;dk ls NksVs ,oa ckn osQ vad
(8, 9, 10) eè;dk ls cM+s gSaA

eè;dk osQ xq.k (Properties of Median)

eè;dk osQ fuEufyf[kr ykHk vFkok xq.k gSaμ

1. ljy ,oa cqf¼xE; (Easy and Intelligible)μeè;dk dks le>uk ,oa Kkr djuk cgqr ljy gSA
bldh xBu fØ;k Hkh dkiQh ljy gS tks vklkuh ls le> esa vkrh gSA

2. Li"V ,oa fLFkj :i ls ifjHkkf"kr (Clearly and Rigidly defined)μeè;dk ,d Li"Vr% ifjHkkf"kr
ekè; gSA ;g vkn'kZ ekè; dh 'krZ iwjh djrk gSA

3. fujh{k.k }kjk fu/kZj.k (Location by Inspection)μblosQ ewY; dk fu/kZj.k izR;sd Js.kh esa fuf'prrk
osQ lkFk dj ldrs gSaA

4. pje ewY;ksa dk U;wure izHkko (Least affected by Extreme items)μeè;dk ij pje ewY;ksa ;k
lhekUr inksa dk dksbZ izHkko ugha iM+rk D;ksafd ;g fLFkrh; ekè; gSA lhekar ewY;ksa osQ fcuk osQoy Js.kh
osQ eè; osQ ewY;kas }kjk Hkh bls Kkr dj ldrs gSaA

5. ifjdyu dh fuf'prrk (Certainty of Computation)μeè;dk dk fu/kZj.k lHkh izdkj dh Jsf.k;ksa_
tSlsμvleku oxkZUrj] [kqys fljs okys oxkZUrj] vkfn esa Hkh fuf'prrk osQ lkFk fd;k tk ldrk gSA ;fn
pje ewY; u Kkr gks ysfdu inksa dh la[;k Kkr gks rks Hkh eè;dk Kkr dj ldrs gSaA

6. xq.kkRed rF;ksa esa mi;qDr (More suitable for Qualitative Phenomena)μ,sls rF; ftudh izR;{k
eki lEHko ugha gksrh_ tSlsμckSf¼d Lrj] LokLF;] nfjnzrk] vehjh vkfn osQ fy, ;g loksZÙke gksrh gSA

7. fcUnqjs[kh; jhfr }kjk fu/kZj.k (Location by Graphic Method)μfcUnqjs[kh; jhfr }kjk Hkh eè;dk
dk fu/kZj.k fd;k tk ldrk gSA

eè;dk osQ nks"k (Demerits of Median) –

eè;dk esa fuEufyf[kr dfe;k¡ gSaμ

1. fu/kzj.k lEcU/h dfBukb;k¡ (Computational Difficulties)μeè;dk ewY; dks fu/kZfjr djus ls
igys inksa dks vkjksgh ;k vojksgh Øe esa foU;kflr djuk iM+rk gSA O;fDrxr bdkb;ksa osQ le gksus ij
nks osQUnzh; ewY;ksa osQ vkSlr dks gh eè;dk eku fy;k tkrk gS tksfd okLrfod ugha gksrk gSA

2. chth; foospu dk vHkko (Lack of Algebraic Treatment)μeè;dk esa chtxf.krh; xq.kksa dk
vHkko gksrk gS ftlosQ dkj.k bls mPp lkaf[;dh; jhfr;ksa esa iz;ksx ugha djrs gSaA eè;dk ewY; dks
vko`fÙk;ksa ls xq.kk djus ij in&ewY;ksa dk oqQy ;ksx Kkr ugha fd;k tk ldrkA

3. lhekUr ewY;ksa dh mis{kk (Neglect of Extreme Values)μeè;dk pje ewY;ksa ls izHkkfor ugha gksrkA
vr% tgk¡ bu ewY;ksa dks egRo nsuk gks] ogk¡ ;g eè;dk vuqi;qDr gSA

4. vizfrfuf/d (Unrepresentative)μeè;dk ,sls lewgksa dh osQUnzh; izo`fÙk dk ;Fkksfpr :i ls
izfrfuf/Ro ugha djrk ftuesa fofHkUu inksa osQ ewY;ksa esa dkiQh vUrj gksrk gS ;k vko`fÙk;k¡ vfu;fer
gksrh gSaA

5. izfrp;u mPpkopuksa ls izHkkfor gksuk (Affected by Fluctuations of sampling)μeè;dk dk
izfrp;u osQ ifjorZuksa dk izHkko lekUrj ekè; dh rqyuk esa T;knk gksrk gSA
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Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. dksbZ ,slh vdsyh laLFkk] tks Js.kh ds lHkh leadksa dk izfrfuf/Ro djrh gS] --------- dgykrh gSA

2. --------- us lkaf[;dh dks ekè;sa dk foKku dgk gSA

3. ,d vPNs ekè; dks --------- ds lHkh inksa ij v/kfjr gksuk pkfg,A

4. --------- esa cgqyd ml ewY; ds dgrs gSa ts leaxekyk esa lcls vf/d ckj vkrk gksA

5. --------- ,d ,slk ekè; gS ftls nSfud thou esa dkiQh iz;ksx fd;k tkrk gSA

6. Js.kh dh lHkh --------- leku gksus ij cgqyd d fu/kZj.k ugha fd;k tk ldrk gSA

4-4 lkjka'k (Summary)

• eè; fdlh lead Js.kh dk ,d ,slk fof'k"V ;k izfr:ih ewY; gS ftlosQ vkl&ikl vU; leadksa osQ
osQfUnzr gksus dh izo`fÙk ikbZ tkrh gSA ;g Js.kh osQ lhekUr inksa osQ chp fLFkr ,d ,slk vad gS tks caVu
osQ eè; Hkkx esa ewY;ksa osQ teko dh tkudkjh nsrk gSA bl n`f"V ls bls osQUnzh; izo`fÙk dh eki Hkh dgk
tkrk gS D;ksafd O;fDrxr pj&ewY;ksa dk teko vf/drj mlosQ vkl&ikl gh gksrk gSA

• lkaf[;dh esa ekè;ksa dk vHkwriwoZ egRo gSA lkaf[;dh esa ekè;e gh loksZifj gS D;ksafd lkaf[;dh;
fo'ys"k.k dh vU; dbZ jhfr;k¡ bl ij vk/kfjr gSaA MkW- ckmys us lkaf[;dh dks ekè;ksa dk foKku
(Science of average) dgk gSA ekè; dks lkaf[;dh; foKku dk izos'k }kj (Gateway of

Statistics) Hkh dgrs gSaA ekè;ksa dh enn ls leadekyk osQ lHkh ewY;ksa dk lkj izdV fd;k tkrk gS
D;ksafd lkaf[;dh esa O;fDrxr bdkb;ksa dk vyx&vyx dksbZ egRo ugha gSA

• ‘Mode’ 'kCn izsaQp Hkk"kk osQ ‘La mode’ ls mRiUu gqvk gS ftldk vFkZ gS] iSQ'ku ;k fjokt vFkkZr~ tks
vfèkd izpfyr gksA lkaf[;dh esa cgqyd ml ewY; dks dgrs gSa tks leadekyk esa lcls vf/d ckj
vkrk gks vFkkZr~ ftldh vko`fÙk lcls vf/d gksA cgqyd lokZf/d ?kuRo dh fLFkfr (Position of

greatest density) ;k ewY;ksa osQ vf/dre laosQUnz.k dk fcUnq (point of highest concentration of

values) ;k lokZf/d vko`fÙk okys in dk ewY; dgykrk gSA blhfy, bls fLFkfr lEcU/h ekè; dgrs
gSaA

• cgqyd lcls vf/d vLi"V ,oa vfuf'pr ekè; gSA Js.kh dh lHkh vko`fÙk;k¡ leku gksus ij cgqyd
fu/kZj.k ugha fd;k tk ldrk gSA dHkh&dHkh ,d lewg esa nks ;k nks ls vf/d cgqyd Hkh gks ldrs
gSaA

• cgqyd lhekUr inksa dks dksbZ egRo ugha nsrk tksfd xf.krh; n`f"V ls vuqfpr gSA

• cgqyd dh rjg eè;dk Hkh ,d fLFkrh; ekè; gSA fdlh lead Js.kh dks vkjksgh ;k vojksgh Øe esa
O;ofLFkr djus ij ml Js.kh osQ eè; esa tks ewY; vkrk gS] ogh eè;dk (median) dgykrk gSA vr%
;g ,d Øec¼ leadekyk dk osQUnzh; ;k eè; ewY; gksrk gSA

4-5 'kCndks'k (Keywords)

• leadμpjA

• caVuμforj.kA
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4-6 vH;kl&iz'u (Review Questions)

1. ekè; dh ifjHkk"kk nsrs gq, blosQ vFkZ ,oa mi;ksx dh O;k[;k dhft,A

2. ekè; osQ xq.k o nks"kksa dk foospu dhft,A

3. cgqyd ls vki D;k le>rs gSa\ fo'ys"k.k dhft,A

4. eè;dk vFkok ekfè;dk osQ xq.k vkSj nks"kksa dk foospu dhft,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)
1. 1. ekè; 2. Mk- ckmys 3. leadekyk 4. lkaf[;dh

5. cgqyd 6. vko`fÙk;k¡

4-7 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]

ubZ fnYyh & 110055

2. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj



56 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

bdkbZμ5% ekè;] ekfè;dk rFkk cgqyd osQ vuqiz;ksx

(Application of Mean, Median and Mode)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

5.1 lekUrj ekè; osQ vuqiz;ksx (Application of Mean)

5.2 cgqyd osQ vuqiz;ksx (Application of Mode)

5.3 ekfè;dk osQ vuqiz;ksx (Application of Median)

5.4 lkjka'k (Summary)

5.5 'kCndks'k (Keywords)

5.6 vH;kl&iz'u (Review Questions)

5.7 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lekUrj ekè; osQ vuqiz;ksx dh O;k[;k djus esaA

• ekfè;dk osQ vuqiz;ksx dh foospuk djus esaA

• cgqyd fudkyus osQ vuqiz;ksx dk fo'ys"k.k djus esaA

izLrkouk (Introduction)

lkaf[;dh; fo'ys"k.k dk lcls egÙoiw.kZ mís'; oqQN ,sls la[;kRed ekiksa dk fu/kZj.k djuk gS tks
vko`fÙk&forj.k dh vUrfuZfgr lHkh fo'ks"krkvksa dks Li"V dj ldsaA ;|fi oxhZdj.k] lkj.kh;u] fp=ke; o
fcUnq&js[kh; izn'kZu vkfn fof/;k¡ tfVy leadksa dks laf{kIr] ljy rFkk cks/xE; cukus dk dk;Z djrh gSA ijarq
buds iz;ksx ls leadksa dh tfVyrk lekIr ugha gksrh vkSj u gh lead&ek=kk dh egÙoiw.kZ fo'ks"krk;sa Li"V gks
ikrh gSA fiQj] bu rF;ksa ds fo'kky lewg ls fu"d"kZ fudkyuk ,d vR;ur dfBu dk;Z gS D;ksafd ekuo efLr"d
tfVy leadksa dks Hkyh&Hkk¡fr le>us vkSj mudk rqyukRed vè;;u djus esa loZFkk vleFkZ gSA bl laca/ esa
jksukYM fiQ'kj us Bhd gh dgk gS fd ¶la[;kRed rF;ksa ds fo'kky lewg dks iwjh rjg ls le> ldus dh ekuo
efLr"d dh vUrfuZfgr v;ksX;rk] gesa fdlh ,sls vis{kkd`r laf{kIr fLFkj eki dh [kkst dks ckè; djrh gS] tks
leadksa dh i;kZIr :i ls O;k[;k dj losaQA¸

okLro esa] ekè; ekfè;dk ,oa cgqyd gh bl dfBukbZ dks nwj djrs gSaA ;g ,d ,slk ljy eki gS tks leadksa
dk izfrfuf/Ro djus okyk lcls laf{kIr la[;kRed fooj.k gksrk gSA
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5-1 lekUrj ekè; osQ vuqiz;ksx  (Application of Mean)

lekUrj ekè; lcls vf/d izpfyr ekè; gS ftldk iz;ksx lkekU;r% izR;sd O;fDr }kjk nSfud thou esa fd;k

tkrk gSA ¶lekUrj ekè; og ewY; gS tks fdlh Js.kh osQ lHkh inksa osQ ewY;ksa osQ ;ksX; esa mu inksa dh la[;k ls

Hkkx nsus ij izkIr gksrk gSA¸ izks- fey ds vuqlkj ¶lekUrj ekè; fdlh forj.k dk lekrksyu dsUnz gSA¸ izks- fey

ds vuqlkj ¶lekUrj ekè; fdlh forj.k dk lekrksyu osQUnz gSA¸ lekUrj ekè; ;k eè;d fudkyus dh nks

jhfr;k¡ gSaμ izR;{k jhfr rFkk y?kq jhfrA uhps ge bu nksuksa jhfr;ksa dk rhuksa izdkj dh Jsf.k;ksa esa vyx&vyx

vè;;u djsaxsA

(A) O;fDrxr Js.kh esa eè;d dk vkx.ku (Individual Series)

(1) izR;{k jhfr (Direct Method)μ (i) loZizFke Js.kh osQ lHkh ewY;ksa dk ;ksx (total) fd;k tkrk gSA (ii)

fiQj] bl ;ksx dks inksa dh la[;k ls Hkkx ns fn;k tkrk gSA gk¡! bl jhfr dk iz;ksx rHkh djuk pkfg;s tc

pj&ewY;kssa dh la[;k de gks rFkk os n'keyo esa u gksaA

lw=k%     =
Σ =

=

X
X
N

lekUrj ekè;

in&eYw ;kas dk tkMs +

inksa dh l[a ;k  or    

(2)  y?kq jhfr (Short-cut Method)— bldh izfØ;k fuEu gSμ

(i) loZizFke fn;s gq, ewY;ksa esa ls fdlh ,d ewY; dks dfYir ekè; (assumed mean) eku fy;k tkrk gSA oSls

dfYir&ekè; Js.kh ls ckgj dk Hkh dksbZ ewY; ekuk tk ldrk gSA fdarq lqfo/k dh n`f"V ls dfYir ekè; lnSo

Js.kh osQ ewY;ksa esa ls gh dksbZ ,d gksuk pkfg;s rFkk og u lcls NksVk vkSj u lcls cM+k cfYd eè;&ewY;

(middle-value) gksuk pkfg,A

(ii) Js.kh osQ izR;sd O;fDrxr ewY; (X) esa ls dfYir&ekè; (A) dks ?kVkdj] fopyu izkIr fd;s tkrs gSa vFkkZr~

dx = X – A.

(iii)  fopyuksa dk ;ksx izkIr dj fy;k tkrk gS% Σdx ;k Σ(X–A)-

(iv) vUr esa fuEu lw=k dk iz;ksx fd;k tkrk gSμ

              

mnkgj.k (Illustration) 1: fuEu leadksa dk lekUrj ekè; Kkr dhft,μ

Øekad% 1 2 3 4 5 6 7 8 9 10 11 12

in&ewY;% 96 180 98 75 270 80 102 100 94 75 200 610
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gy (Solution):  Calculation of Arithmetic Mean

Øekad        izR;{k jhfr                 y?kq jhfr

                       dfYir ekè; 200 ls fopyu
S.No. X X–A dx
1 96 (96–200) –104
2 180 (180–200) –20
3 98 (98–200) –102
4 75 (75–200) –125
5 270 (270–200)            + 70
6 80 (80–200) –120
7 102 (102–200) –98
8 100 (100–200) –100
9 94 (94–200) –106
10 75 (75–200) –125
11 200 (200–200) –0
12 610 (610–200)           +410

N = 12 ΣX = 1980                              Σdx = – 420

y?kq jhfrμ X =
Σ

+
dxA
N

= 200 + 
420
12
−

= 200 – 35 = 165

izR;{k jhfrμ X =
ΣX
N

=
1980

165
12

=

(B) [kf.Mr Js.kh esa lekUrj ekè; dh x.kuk (Discrete Series)

(1) izR;{k jhfr (Direct Method)μ (i) loZizFke izR;sd ewY; (X) dh vko`fÙk (f) ls xq.k dh tkrh gS vFkkZr~

(X × f )A

(ii) fiQj] bu xq.kkvksa ds ;ksx (Σfx) dks oqQy bdkb;ksa dh la[;k ls Hkkx ns fn;k tkrk gSA

(iii) izR;{k jhfr ds vuqlkj lw=k bl izdkj gSμ

  vko`fÙk Js.kh esa vko`fÙk;ksa dk tksM+ gh oqQy bdkb;ksa dh la[;k gksrh gS vFkkZr~ N = Σf A

(2) y?kq jhfr (Short-cut Method)μ (i) loZizFke fn;s gq, ewY;ksa esa fdlh ,d dks dfYir&ekè; eku fy;k

tkrk gSA
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(ii) fiQj] izR;sd in&ewY; esa ls dfYir&ekè; fopyu izkIr dj fy;s tkrs gSa vFkkZr~ dx = (X – A)A

(iii) izR;sd fopyu (dx) dks mldh vko`fÙk (f) ls xq.kk djosQ] mu xq.kkvksa dk tksM+ fudky fy;k tkrk gSA

(Σfdx)A

(iv) vUr esa] fuEu lw=k dk iz;ksx fd;k tkrk gSμ

Σ
= +

fdxX A
N

 or 
Σ

= +
Σ
fdxX A
f

A = dfYir ekè;] Σfdx = fopyuksa o vko`fÙk;ksa dh xq.kkvksa dk tksM+]

N = vko`fÙk;ksa dk tksM+]

mnkgj.k (Illustration) 2: fuEufyf[kr [kf.Mr Js.kh esa (i) 15 dks 'kwU; (vFkkZr~ dfYir&ekè;) lekUrj ekè;

fudkfy;s rFkk (ii) izR;{k jhfr }kjk ifj.kke dh tk¡p dhft,μ

vkdkj (X)% 20 19 18 17 16 15 14 13 12 11

vko`fÙk (f)% 1 2 4 8 11 10 7 4 2 1

gy (Solution) : ;gk¡ dfYir&ekè; 15 ekuk tk,xk D;ksafd iz'u esa fn;k gqvk gSA

izR;{k rFkk y?kq jhfr }kjk lekUrj ekè; dk ifjdyu\

vkdkj    vko`fÙk  y?kq jhfr izR;{k jhfr

A = 15 ls fopyu xq.kuiQy       
(X) (f) (dx) (fdx) (fX)
20 1 + 5 + 5 20
19 2 + 4 + 8 38
18 4 + 3 + 12 72
17 8 + 2 + 16 136
16 11 + 1 + 11 176
15 10 0 0 150
14 7 –1 –7 98
13 4 –2 –8 52
12 2 –3 –6 24
11 1 –4 –4 11

Total N = 50 Σfdx = 27 ΣfX = 777

 y?kq jhfr (Short-cut Method)             izR;{k jhfr (Direct Method)

Mean or 

    = 15 + 0.54 = 15. 54 ∴           X  = 15.54

(C) v[kf.Mr Js.kh esa eè;d dk ifjdyu (Mean in Continuous  Series)

v[kf.Mr Js.kh esa lekUrj ekè; Bhd mlh izdkj fu/kZfjr fd;k tkrk gS ftl izdkj [kf.Mr Js.kh esa lw=k Hkh nksuksa

esa ,d leku gSA ijUrq vUrj osQoy bruk gS fd v[kf.Mr Js.kh esa igys oxks± osQ eè;&ewY; (mid-values) fudkys

tkrs gSa ftUgsa 'X' dgrs gSaA bl izdkj eè;&ewY; ysus ij v[kf.Mr Js.kh] [kf.Mr Js.kh dk :i ys ysrh gSA
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izR;{k jhfr (Direct Method) – (i) loZ izFke] oxks± osQ eè;&ewY; Kkr fd;s tkrs gSaA

(ii) fiQj] eè;&ewY;ksa dks mudh vko`fÙk;ksa ls xq.kk djosQ xq.kuiQyksa dk tksM+ (ΣfX) izkIr dj fy;k tkrk gSA

(iii) vUr esa] fuEu lw=k dk iz;ksx fd;k tkrk gSμ

Σ
=
fXX
N

y?kq jhfr (Short-cut Method)μ (i) lcls igys fdlh eè;&ewy dks dfYir ekè; (A) eku fy;k

tkrk gSA

(ii) fiQj] izR;sd eè;&ewy (X) esa ls dfYir ekè; ?kVkdj fopyu (dx) Kkr fd;s tkrs gSa vkSj mudh rRlaoknh

vko`fÙk;ksa ls xq.kk djosQ xq.kuiQyksa dk tksM+ (Σfdx) izkIr dj fy;k tkrk gSA

(iii) vUr esa] fuEu lw=k dk iz;ksx fd;k tkrk gSμ

              
Σ

= +
fdxX A
N

mnkgj.k (Illustration) 3:

fuEu lkj.kh ls lekUrj ekè; dhft,μ

oxZ 0-10 10-20 20-30 30-40 40-50 50-60

vo`fÙk: 12 18 27 20 17 6

lekUrjekè; dk ifjdyu (Calculation of Arithmetic Meam)

oxZ       eè;&eku  vko`fÙk              y?kq jhfr            izR;{k jhfr

A = 25 ls fopyu xq.kuiQy

(X) (M.V.) (f) (dx) (fdx) (fx)

0-10 5 12 –20 –240 60
10-20 15 18 –10 –180 270
20-30 25 27     0       0 675
30-40 35 20 +10 +200 700
40-50 45 17 +20 +340 765

50-60 55 6 +30 +180 330

Total N = 100 Σfdx = 300 ΣfX = 2800

y?kq jhfrμ izR;{k jhfrμ

     X = A + 
Σfdx
N

    X = 
Σfx
N

= 25 + 
300

25 3
100

= + = 
2800
100

∴   X = 25 + 3 = 28 ∴ X  = 28
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;fn oxZ&foLrkj leku gS rks ^y?kq jhfr* Js"B gS vkSj ;fn oxks± dk foLrkj vleku gS

rks ^izR;{k jhfr* mi;qDr gksxhA

lekUrj ekè; laca/h oqQN Lej.kh; ckrsa (Some Memorable Points Regarding
Arithmetic Mean)

(1) in&fopyu jhfr (Step Deviation Method)μ y?kq jhfr dks vkSj Hkh ljy cukus osQ fy;s in&fopyu
jhfr dk iz;ksx fd;k tk ldrk gS c'krZs fd Js.kh esa oxZ&foLrkj ̂ leku* gksA y?kq jhfr vkSj bl jhfr esa varj osQoy
bruk gS fd y?kq jhfr esa tks fopyu fy;s tkrs gSa mUgsa bl jhfr esa fdlh lekioÙkZd (common factor) ls Hkkx
nsdj laf{kIr cuk fy;k tkrk gSA bUgsa gh in&fopyu (d'x) dgrs gSaA lkekU;r% oxZ&foLrkj dks gh lekioÙkZd ekuk
tkrk gSA fiQj] in&fopyuksa dks mudh vkòfÙk;ksa ls xq.kk djosQ Σdf'x Kkr dj yrs gSaA var esa] lek;kstu dh ǹf"V
ls Σdf'x esa lekioÙkZd (i) ls xq.kk dj nh tkrh gSA lw=k o mnkgj.k uhps nsf[k,A

y?kq jhfr        in&fopyu jhfr

Σ
= +

fdxX A
N

    
Σ

= + ×
fd ' xX A i
N

Σfd'x = in&fopyuksa rFkk vko`fÙk;ksa dh xq.kkvksa dk tksM+

       i = lekioÙkZd oxZ&foLrkj

(2) lap;h vko`fÙk&forj.kμ dHkh&dHkh oxkZUrjksa dks lap;h vk/kj ij fn;k tkrk gSA ,slh fLFkfr esa lap;h
forj.k dks lekU; forj.k esa cny ysuk pkfg;sA

mnkgj.k (Illustration) 5: fuEu lkj.kh ls lekUrj ekè; fudkfy,

izkIrkad: 10 20 30 40 50 60 70 80

vo`fÙk : 25 40 60 75 95 125 190 240

gy (Solution): loZizFke lap;h vko`fÙk forj.k dks lkekU; vko`fÙk forj.k esa cnyk tk;sxkμ

lekUrj ekè; dk ifjdyu (in&fopyu jhfr)

izkIrkad eè;&fcanq vko`fÙk in&fopyu xq.kuiQy
X M.P. f d'x = X – 45/10 f × d'x
0 – 10 5 25 — 4 — 100
10 – 20 15 15 — 3 — 45
20 – 30 25 20 — 2 — 40
30 – 40 35 15 — 1 — 15
40 – 50 45 20     0       0
50 – 60 55 30 + 1 + 30
60 – 70 65 65 + 2 + 130
70 – 80 75 50 + 3 + 150

N = 240 Σfdx = 110

Mean Marks or 110
45 10

240
Σ

= + × = + ×
fd ' xX A i
N

= 45 + 4.58                   ∴ ekè; izkIrkad = 49.58
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(3) lekos'kh oxkZUrj (Inclusive Class Intervals)μ tc oxkZUrj lekos'kh vk/j ij fn;s x;s gksa rks
lekUrj ekè; fudkyus osQ fy;s mUgsa viothZ cukus dh dksbZ vko';drk ugha gksrh] D;ksafd eè;&ewY; ogh jgrs
gSa Hkys gh oxks± dk lek;kstu fd;k tk;s ;k u fd;k tk;sA

(4) vleku oxkZUrj (Unequal class Intervals)μ tc oxkZUrj vleku gksa rks mUgsa leku ckuks osQ fy;s
vko`fÙk;ksa osQ lek;kstu dh dksbZ vko';drk ugha gksrh cfYd ,sls iz'u dks mlosQ ewy :i esa gh gy dj nsuk
pkfg;sA

mnkgj.k (Illustration) 5: fuEu leadksa dk eè;d Kkr dhft,μ

mez (o"kZ): 18&21 22&25 26&35 36&45 46&55

O;fDr;ksa dk la[;k : 8 32 54 36 20

gy (Solution):  Calculation of Arithmetic Mean

mez M.P. vko`fÙk dx = X–30.5 fdx
18–21 19.5 8 –11 –88
21–25 23.5 32 –7 –224

26–35 30.5 54 0 0
36–45 40.5 36 +10 +360
46–55 50.5 20 +20 +400

N = 150 Σfdx = 448

448
30 5 30 5 2 99 33 49

150
Σ

= + = + = + =
fdxX A . . . .
N

vr% eè;d vk;q = 33-49 o"kZ

(5) [kqys fljs okys oxkZUrj (Open-end Classses)μ tc oxkZUrj [kqys flj okys fn;s gq, gksa rks fl¼kUr
:i esa] ,sls iz'uksa ;k forj.kksa esa lekUrj ekè; dk iz;ksx ugha fd;k tkuk pkfg, cfYd mlosQ LFkku ij cgqyd
rFkk eè;d dk bLrseku djuk pkfg,A

gk¡! ;fn mDr iz'u dk lekUrj ekè; gh fudykus osQ fy;s dgk x;k gS rc ,slh n'kk esa fuEu nks fLFkfr;ksa dks
è;ku esa j[kuk gksxkμ

(i)tc oxks± dk oxZ&foLrkj leku gksμ ,slh fLFkfr esa igys oxZ dh ̂ mQijh lhek* esa vkSj vafre&oxZ dh fupyh
lhek* esa] muosQ fudVre oxks± osQ oxZ&foLrkj dks Øe'k% ?kVkdj rFkk tksM+dj vKkr lhekvksa dk fuèkkZj.k dj
ysuk pkfg,A

(ii) tc oxks± dk oxZ&foLrkj vleku gksμuhps fn, mnkgj.k esa oxZ&foLrkj vleku gS% nwljs oxZ dk oxZ&foLrkj
20 gS] rhljs dk 30 vkSj pkSFks dk

40 gS vFkkZr~ oxZ&foLrkj Øe'k% 10 ls c<+ jgk gSA vr% ,slh fLFkfr esa izFke oxZ dh fupyh lhek 'kwU;
(10&10) gksxh vkSj vafre oxZ dh mQijh lhek 150 (100+50) gksxh vFkkZr~ izFke oxZ 0&10 rFkk vafre oxZ
100&150 gksxkA

Marks: Below 10 10–30 30–60 60–100 Above 100

  No. of Students: 5 9 16 7 3

(6) pkfyZ;j dh 'kq¼rk dh tk¡p (Charlier's Check for Accuracy)μ y?kq&jhfr ;k in&fopyu jhfr
}kjk lekUrj ekè; fudkyrs le; x.kuk&fØ;k dh 'kq¼rk dh tk¡p djkus osQ fy, ^pkfyZ;j tk¡p* dk iz;ksx
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fd;k tkrk gSA

fof/&(i)μ loZizFke izR;sd fopyu ;k in&fopyu eas 1 tksM+dj (dx + 1) vFkok (d'x+1) Kkr dj fy;k tkrk
gSA

(ii) (dx + 1) ;k (d'x+1) esa mudh vko`fÙk;ksa dh xq.kk djosQ xq.kuiQyksa dk ;ksx Σ[f(dx+1] vFkok Σ[f(d'x+1)]Kkr
dj fy;k tkrk gSA

(iii) rRi'pkr~ fuEu lehdj.kksa dk iz;ksx fd;k tkrk gSμ

Σfdx = Σ[f(dx+1)]–Σf y?kq jhfr dk iz;ksx djus ij

Σfd'x = Σ[f(d'x+1)]–Σf in&fopyu jhfr dk iz;ksx djus ij

(iv) ;fn mi;ZqDr lehdj.k osQ nksuksa i{k cjkcj gSa] rks le> ysuk pkfg, fd x.ku&fØ;k 'kq¼ gS vU;Fkk dksbZ
=kqfV gks xbZ gSA

    lekos'kh oxkZUrj fdls dgrs gSa\

mnkgj.k (Illustration) 6: fuEu lkj.kh ls ekè; fudkfy,

oxZ: μ10 10μ20 20μ30 30μ40 40μ50 50μ60 60μ70 70μ80

vko`fÙk : 22 38 54 75 72 64 31 10

gy (Solution) : pw¡dh iwjh lead&ekyk esa oxZ&foLrkj (10) leku gSA vr% vfUre oxZ dh mQijh lhek 70

+ 10 = 80 ekuh tk;sxh vFkkZr~ ;g oxZ 70μ80 gksxk vkSj igyk oxZ 0μ10 gksxkA

X          M.V.    f        d'x = A–35/10 fd'x     (d'x+1)    f(d'x+1)
0–10 5 22 – 3 – 66 – 2 – 44
10–20 15 38 – 2 – 76 – 1 – 38
20–30 25 54 – 1 – 54   0     0
30–40 35 75   0     0 +1 + 75
40–50 45 72 + 1 + 72 +2 + 144
50–60 55 64 + 2 +128 +3 + 192
60–70 65 31 + 3 + 93 +4 + 124

70–80 75 10 + 4 + 40 +5 +  50

366    137   503

[N = Σf = 366, A = 35, Σfd'x = 137]                         [Σf (d'x +1)= 503]

137
35 10 35 3 74 38 74

366
Σ

= + × = + × = + =
fd ' xX A i . .
N

pkfyZ;j tk¡p lw=k dk iz;ksx djs ijμ

Σfd'x = Σ[f(d'x + 1)] – Σf or 137 = 503 – 366

∴ 137 = 137 vr% x.kuk&fØ;k esa dksbZ v'kqf¼ ugha gSA

(7) vKkr ewY; ;k vko`fÙk dk fu/kZj.k (Location of Missing Size of Frequency)μ lekUrj ekè; dh

,d egRoiw.kZ fo'ks"krk ;g gS fd ;fn fdlh Js.kh osQ bu rhu ekuksa X ,N  vkSj ΣX esa dksbZ ls nks eku Kkr
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gksa rks rhljk eku fuEu lw=k }kjk Kkr fd;k tk ldrk gSμ

 
Σ

=
XX
N

 or 
ΣfX ,
N

 ΣX or ΣfX = ×X N ,  
Σ

=
XN
X

or 
ΣfX
X

mnkgj.k (Illustration) 6: ;fn fuEu vko`fÙk caVu dk lekUrj ekè; 67-45 gS rks vKkr vko`fÙk Kkr dhft,μ

ekDZl : 60-62 63-65 66-68 69-71 72-74

vko`fÙk: 15 54 – 81 24

gy  (Solution):  ekuk vKkr vko`fÙk gSμ

vKkr vko`fÙk fu/kZj.k (Locating the Missing Frequency)

ekDZl Mid-values vko`fÙk Total Size

X X f X×f
60–62 61 15 915
63–65 64 54 3456
66–68 67 f 67 f
69–71 70 81 5670
72–74 73 24 1752

Total N = 174 + f ΣfX = 11793 + 67 f

Σ
=
fXX
N

                                         or                   67.45 = 
11793 67

174
+
+

f
f

67.45 (174 + f) = 11793 + 67 f or 11736.3 + 67.45 f = 11793 + 67 f
67.45 f – 67 f = 11793 – 11736 or 0.45 f = 56.7 or f = 126

vr% vKkr vko`fÙk 126 gSA

lekUrj ekè; dh lhek,¡ (Limitations of Arithmetic Mean)

,d vkn'kZ ekè; gksus osQ ckotwn lekUrj ekè; fuEu nks"kksa ls xzflr gSμ

(1) pje ewY;ksa dk izHkko (Effect of Extreme Values)μ bl ekè; dk lcls cM+k nks"k pje&ewY;ksa

(vR;f/d cM+s ;k NksVs ewY;ksa) dks vf/d egÙo nsuk gSA mnkgj.kkFkZ] pkj deZpkfj;ksa osQ osru Øe'k% 1000]

250] 210] 180 #- dk lekUrj ekè; 410 gqvkA Li"V gS fd vosQys in&ewY; (1000) us vkSlr dks dkiQh

gn rd c<+k fn;k gS

(2) vokLrfod ekè; (Unrealistic Average)μ lekUrj ekè; dHkh&dHkh iw.kk±d u gksdj n'keyo ;k

fHkUu osQ :i esa vkrk gS tksfd bls vokLrfod cuk nsrk gSA mnkgj.kkFkZ] pkj ekrkvksa }kjk Øe'k% 3] 2] 1 o

4 cPpksa dks tUe fn;k x;k ftldk izfr ekrk vkSlr 2-5 vk;kA fu%lansg ;g ,d gkL;izn fu"d"kZ gSA

(3) vizfrfuf/Roμ lekUrj ekè; fdlh Js.kh dk ,d ,slk ewY; gks ldrk gS tks ml Js.kh esa u gksdj dksbZ

ckgj dk ewY; gksA mnkgj.kkFkZ] 6] 7 o 2 dk lekurj ekè; 5 gS tks bu rhuksa esa ls ,d Hkh ugha gSA ;gh dkj.k

gS fd ;g ekè; mfpr izfrfuf/Ro ugha dj ikrkA

(4) x.kuk laca/h tfVyrkμ fLFkfr laca/h ekè;ksa tSls Hkwf;"Bd o eè;dk dh vis{kk lekurj ekè; dh

x.kuk&fØ;k vf/d tfVy gSA izFke] ;g fujh{k.k }kjk ugha fudkyk tk ldrkA nwljk] ;fn Js.kh dk dksbZ ,d

ewY; Hkh vKkr gS rks lekUrj ekè; ugha fudy ik;sxk D;ksafd ;g Js.kh osQ lHkh ewY;ksa ij vk/kfjr gksrk gSa
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rhljk] xq.kkRed leadksa osQ fy, lekarj ekè; dk iz;ksx ugha fd;k tk ldrkA pkSFkk] eè;dk o Hkwf;"Bd dh

Hkk¡fr bl ekè; dk fu/kZj.k fcUnq&js[kh; jhfr }kjk Hkh ugha fd;k tk ldrkA

(5) HkzekRed fu"d"kZμ lekUrj ekè; dHkh&dHkh HkzekRed fu"d"kZ Hkh nsrk gSA mnkgj.kkFkZ] twV m|ksx dh nks

iQeks± dk fiNys rhu o"kks± esa ykHk bl izdkj jgk gSμ

A : 5000 #- + 7000 #- + 9000 #- = vkSlr 7000 #-

A : 12000 #- + 6000 #- + 3000 #- = vkSlr 7000 #-

vkSlr ykHk nksuksa iQeks± dk ,d leku gS tks buosQ leku&Lrj dk izrhd gSA ijarq okLrfodrk ;g gS fd A iQeZ

mUufr dh vksj vxzlj gS tcfd B iQeZ fnokfy;kiu dh vksj c<+ jgh gSA

(6) vuqi;qDrrkμ lekarj ekè; dk vafre nks"k ;g gS fd blosQ }kjk vuqikr] nj o izfr'kr vkfn dh d.kuk

djuk laHko ugha gks ikrk gSA

Lo&ewY;kadu (Self Assessment)

1-  fuEufyf[kr iz'uksa dks gy dhft,&

1. fuEufyf[kr in&ewY;ksa ls lekarj ekè; ( X )Kkr dhft,μ

2. fuEu leadksa ls lekUrj ekè; (X ) Kkr dhft,μ
60 75 84 92 96 100 150 280
74 80 86 94 98 104 180 400

75 82 90 95 100 110 200 600

3. fuEu leadksa ls lekUrj ekè; Kkr dhft,μ
15 19 18 28 15 21 30 32 11

40 20 22 11 15 35 23 22 12

4. 20 Nk=kksa }kjk izkIr fuEukafdr vadksa ls eè;d (X ) ewY; Kkr dhft,μ
28 25 29 38 32 33 33 30 42 45

46 47 48 54 52 53 60 50 65 72

5-2 cgqyd osQ vuqiz;ksx (Application of Mode)

vaxzsth 'kCn 'Mode' dh mRifÙk izsaQp Hkk"kk osQ 'La mode' ls gqbZ gS ftldk vFkZ gS iSQ'ku ;k fjokt vFkkZr~
ftldk izpyu vf/d gksA lkaf[;dh esa Hkh bl 'kCn dk ;gh vFkZ fy;k tkrk gSA vr% cgqyd fdlh
lead&ek=kk esa vf/dre vko`fÙk okyk in gksrk gS vFkok ;g ml fcUnq dks crkrk gS tgk¡ lcls vf/d in
laosQUnzhr gksrs gSaA bl izdkj cgqyd lokZf/d ?kuRo dh fLFkfr] lokZf/d vko`fÙk okys in dk ewy; ;k ewY;ksa
osQ lokZf/d laosQUnz.k osQ fcUnq dk izrhd gSA blhfy;s cgqyd dks fLFkfr laca/h ekè; dgk tkrk gSA

oSQuh ,oa dhfiax osQ vuqlkj ¶cgqyd og ewY; gS tks Js.kh esa lcls vf/d ckj vkrk gks vFkkZr~ ftldh
lokZfèkd vko`fÙk gksA¸

fttsd osQ erkuqlkj ¶cgqyd og ewy; gS tks lewg esa lcls vf/d ckj vkrk gS vkSj ftlosQ pkjksa vksj lcls
vf/d ?kuRo okys inksa dk teko jgrk gSA¸

vkWDlVu ,oa dkmMsu osQ vuqlkj ¶,d forj.k dk cgqyd og ewY; gS ftlosQ fudV Js.kh dh bdkb;k¡
vfèkd&ls&vf/d dsfUnzr gksrh gSA mls Js.kh dk lokZf/d izfr:ih ;k fof'k"V (typical) ewY; dkeuk tk ldrk
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gSA¸

izks- VqVys osQ vuqlkj ¶cgqyd og ewY; gS ftlosQ ,dne vkl&ikl vko`fÙk ?kuRo vf/dre gksrk gSA¸

cgqyd dk fu/kZj.k (Location or Computation of The Mode)

I. O;fDrxr Js.kh esa cgqyd fu/kZj.k (Mode in individual observation)

lS¼kfUrd :i ls ,d O;fDrxr Js.kh esa cgqyd fu/kZj.k rd ugha gks ldrk tc rd mls [kf.Mr ;k v[kf.Mr

Js.kh esa u cny ysA O;fDrxr Js.kh esa cgqyd fudkyus dh rhu fof/;k¡ gSaμ

1. O;fDrxr Js.kh dks [kf.Mr Js.kh esa cny dj (Change in discrete series),

2. lrr~ ;k v[kf.Mr Js.kh (Continuous series) esa cny dj]

3. lekUrj ekè; ;k eè;dk dh lgk;rk ls cgqyd dk vuqekuA

1. O;fDrxr Js.kh dks [kf.Mr Js.kh esa cnyukμtc O;fDrxr Js.kh osQ vusd ewY; nks ;k nks ls vf/d ckj

ik;s tkrs gSa rks mUgsa vkjksgh Øe osQ vuqlkj j[kdj muosQ lkeus mudh vko`fÙk fy[k nsrs gSaA fiQj fujh{k.k }kjk

vfèkdre vko`fÙk okys ewY; dks pqu fy;k tkrk gS] ;gh cgqyd gksrk gSA

mnkgj.k (Illustration) 7: fuEu Js.kh dk cgqyd Kkr dhft;sμ
20, 22, 23, 20, 22, 24, 25, 21, 22, 23, 24, 22

gy (Solution) : fujh{k.k ls Li"V gS fd 22 okyk in lcls vf/d (5) ckj vk;k gSA

vr% 22 gh cgqyd in gksxkA fiQj bls [kf.Mr Js.kh esa cnyus ij Hkh ;gh ifj.kke gksxkμ
x  : 20 21 22 23 24 25
y  : 2 1 5 2 2 1

vr% cgqyd (mode) ;k z = 2

;fn nks ;k vf/d pj ewY;ksa dh vko`fÙk;k¡ vf/dre gksa rks cgqyd fu/kZj.k dfBu gks tkrk gSA ,slh fLFkfr

esa lead Js.kh esa mrus gh cgqyd gksaxs ftruh vf/dre vko`fÙk;k¡ gksaxhA ,slh leadekyk,¡ f}&cgqyd

(bi-modal), f=k&cgqyd (Tri-modal) ;k vusd cgqyd (multi-modal) Jsf.k;k¡ dgykrh gSaA

mnkgj.k (Illustration) 8: fuEu leadksa ls cgqyd ifjdfyr dhft,μ

Øekad : 1 2 3 4 5 6 7 8 9 10

vkdkj : 2 14 10 14 22 10 8 14 10 12

gy (Solution): fujh{k.k ls Li"V gS fd 14 vkSj 10 okys in rhu&rhu ckj vk;s gSa vr% bldk cgqyd
vfuf'pr vFkkZr~ vfuèkkZfjr gS vFkkZr~ ;g ,d f}&cgqyd Js.kh (bimodal series) gSA

2. lrr~ ;k v[kf.Mr Js.kh esa cnyukμtc Js.kh esa dksbZ Hkh O;fDrxr ewY; ,d ls vf/d ckj ugha ik;k
tkrk gS rks mls [kf.Mr Js.kh esa cnyuk O;FkZ gksxk D;ksafd lHkh ewY;ksa dh vko`fÙk leku gksus ij cgqyd fuèkkZj.k
djuk vlEHko gksrk gSA ,slh fLFkfr esa mls lrr~ vko`fÙk caVu osQ :i esa cnydj vf/dre vko`fÙk okyk
oxkZUrj Kkr dj ysuk pkfg,A fiQj bl cgqyd oxZ esa lw=k }kjk cgqyd ewY; Kkr fd;k tk ldrk gSA

3. lekUrj ekè; ,oa eè;dk dh lgk;rk ls cgqyd fu/kZj.kμ;fn fdlh O;fDrxr Js.kh esa eè;dk (M),

lekUrj ekè; (X) vkSj cgqyd rhuks gh Kkr djus gksa rks bu rhuksa osQ ikjLifjd lEcU/ ij vk/kfjr fuEu lw=k

}kjk gh cgqyd ewY; dk vuqeku yxkuk pkfg,μ

(X Z)−  = 3(X M)− or Z = 3M – 2X

II. [kf.Mr Js.kh esa cgqyd fu/kZj.k (Mode in Discrete Series)

[kf.Mr Js.kh esa cgqyd fu/kZj.k dh nks jhfr;k¡ gSaμ(a) fujh{k.k jhfr] (b) lewgu jhfrA
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(a) fujh{k.k jhfr (Inspection Method)μ;g jhfr eq[;r% rc viukbZ tkrh gS tc vko`fÙk caVu fuEu 'krs±
iwjh djrk gksμ

(i) Js.kh dh vko`fÙk;k¡ fu;fer gksa vFkkZr~ igys c<+sa fiQj vf/dre gksa vkSj mlosQ ckn fxjrh gqbZ gksaA

(ii) Js.kh dh vf/dre vko`fÙk osQoy ,d gh gks vkSj yxHkx osQUnz esa gksA

(iii) vf/dre vko`fÙk ls igys ,oa ckn dh vko`fÙk;ksa osQ ;ksx esa vf/d vUrj u gksA

mnkgj.k (Illustration) 9: fuEu Js.kh esa ,d d{kk osQ 50 Nk=kksa osQ Hkkj fn;s x;s gSaA cgqyd Hkkj Kkr dhft,μ

Hkkj (fdxzk) 48 49 50 51 52 53

Nk=kksa dh la[;k 4 10 20 11 3 2

gy (Solution): mi;qZDr Js.kh esa vko`fÙk;k¡ fu;fer gSa vr% fujh{k.k }kjk cgqyd Kkr fd;k tk,xk] vf/dre
vko`fÙk 20 gS ftldk in ewY; 50 gS vr% cgqyd Hkkj ;k Z = 50 fdxzkA

(b) lewgu jhfr (Grouping Method)μlewgu jhfr dk iz;ksx ml fLFkfr esa fd;k tkrk gS tc leadekyk dh
vko`fÙk;k¡ vfu;fer gksa] D;ksafd ,sls esa vf/dre vko`fÙk dk irk ugha yx ikrkA vko`fÙk;k¡ vfu;fer rc ekuh
tkrh gSa tcμ

(i) vko`fÙk;k¡ vfu;fer :i ls dHkh c<+sa vkSj dHkh ?kVsaA

(ii) vf/dre vko`fÙk osQUnz esa u gksdj Js.kh osQ vkjEHk ;k vUr esa gksA

(iii) vf/dre vko`fÙk ;k vko`fÙk laosQUnz.k nks ;k vf/d LFkkuksa ij gksA

(iv) vf/dre vko`fÙk osQ nksuksa vksj dh vko`fÙk;k¡ ,d&nwljs ls iw.kZr;k fHkUu gksaA

lewgu dh izfØ;k (Procedure of Grouping)μbl fØ;k osQ fy, ,d lkj.kh cukbZ tkrh gS ftlesa pj ewY;ksa
osQ vfrfjDr vko`fÙk iz;ksx osQ fy, 6 [kkus cuk;s tkrs gSaA lewgu fØ;k djrs le; osQoy vko`fÙk;ksa dk iz;ksx
fd;k tkrk gS] in ewY;ksa dk ughaA fØ;k&fof/ fuEu gksrh gSμ

• igys [kkus (1) esa iz'u esa nh xbZ vko`fÙk;k¡ gh fy[kh tkrh gSaA

• nwljs [kkus esa 'kq: ls nks&nks vko`fÙk;ksa osQ tksM+ fy[ks tkrs gSaA

• rhljs [kkus esa igyh vko`fÙk (igys [kkus dh) dks NksM+dj nks&nks vko`fÙk;ksa osQ tksM+ fy[ks tkrs gSaA

• pkSFks [kkus esa igys [kkus dh rhu&rhu vko`fÙk;ksa osQ ;ksx fy[ks tkrs gSaA

• ik¡posa [kkus esa igyh vko`fÙk (igys [kkus dh) dks NksM+dj rhu&rhu vko`fÙk;ksa osQ ;ksx fy[ks tkrs gSaA

• NBs [kkus esa 'kq: dh nks vko`fÙk;k¡ NksM+dj (igys [kkus dh) rhu&rhu vko`fÙk;ksa osQ ;ksx fy[ks tkrs gSaA

bl fØ;k osQ ckn izR;sd [kkus dh vf/dre vko`fÙk lewg dks js[kkafdr dj fn;k tkrk gSA lewgu esa u vk ldus
okyh vko`fÙk dks NksM+ fn;k tkrk gSA

fo'ys"k.k lkj.kh (Analysis Table)μvko`fÙk;ksa dk lewgu djus osQ ckn fo'ys"k.k lkj.kh cukdj ;g irk
yxkrs gSa fd okLro esa dkSu&lk in ewY; cgqyd dk nkosnkj gSA fo'ys"k.k lkj.kh esa lcls igys lewgu lkj.kh
osQ fofHkUu [kkuksa dh la[;k Øekuqlkj fy[k nh tkrh gSA bl fo'ys"k.k lkj.kh osQ {kSfrt Hkkx esa in ewY; fy[ks
tkrs gSaA mu vf/dre vko`fÙk;ksa osQ pj ewY;ksa ij fpUg yxkdj mudh x.kuk dj yh tkrh gSA vUr esa ftl
in ewY; osQ lkeus vf/dre fpUg gksrs gSa mls gh cgqyd eku ysrs gSaA

bl izdkj dk lewgu dk mís'; vfu;fer vko`fÙk okys caVu esa vko`fÙk;ksa dk teko fcUnq fuf'pr djuk gksrk
gS D;ksafd vf/dre vko`fÙk fu/kZfjr djus esa fudVre vko`fÙk;ksa dk cgqr izHkko iM+rk gSA

mnkgj.k (Illustration) 10: fdlh egkfo|ky; osQ 230 Nk=kksa osQ dkWyj eki fuEu gSaA dkWyj dk cgqyd eki
fu/kZfjr dhft,A
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UVW
UVW
UVW
UVW
UVW

UVW
UVWUVW
UVW

U
V|
W|
U
V|
W|
U
V|
W|

U
V|
W|
U
V|
W|
U
V|
W|

U
V|
W|
U
V|
W|

dkWyj eki (lseh) 32 33 34 35 36 37 38 39 40 41

Nk=kksa dh la[;k 7 14 30 28 35 34 16 14 36 16

gy (Solution): vko`fÙk;k¡ vfu;fer gksus osQ dkj.k lewgu jhfr }kjk cgqyd Kkr fd;k tk,xkA

lewgu }kjk cgqyd fu/kZj.k
(Location of Mode By Grouping)

Collar vko`fÙk vf/dre vko`fÙk;ksa

Size (i) (ii) (iii) (iv) (v) (vi) dh la[;k

32 7 21
33 14 44 51
34 30 58 72
35 28 63 93 | 1
36 35 69 97 ||| 3
37 34 50 85 |||| 5
38 16 30 64 ||| 3
39 14 50 66 | 1
40 36 52 66 | 1
41 16

mi;qZDr lkj.kh dks ns[kus ls irk pyrk gS fd lcls vf/d (5) ckj 36 ewY; ik;k tkrk gSA lewgu }kjk izkIr
vf/dre vko`fÙk;ksa dk fo'ys"k.k fuEu lkj.kh osQ :i esa Hkh fd;k tk ldrk gSμ

fo'ys"k.k lkj.kh (Analysis Table)

LrEHk la[;k in ewY;

32 33 34 35 36 37 38 39 40 41

(i) 4

(ii) 4 4

(iii) 4 4

(iv) 4 4 4

(v) 4 4 4

(vi) 4 4 4

ckjEckjrk — — 1 3 5 3 1 — 1 —

vr% dkWyj dk cgqyd eki (Modal Size of the collar) = 36 lseh

III. v[kf.Mr ;k lrr~ Js.kh (Continuous Series)

v[kf.Mr Js.kh esa cgqyd Kkr djus osQ fy, igys cgqyd oxZ dk fu/kZj.k fd;k tkrk gSA ;fn vko`fÙk;k¡
fu;fer gSa rks fujh{k.k }kjk gh cgqyd oxkZUrj dk irk py tkrk gS ijUrq vfu;fer vko`fÙk;ksa okyh Js.kh esa
lewgu }kjk fo'ys"k.k djosQ cgqyd oxZ fu/kZfjr fd;k tkrk gSA blosQ ckn cgqyd dk ewY; fuEu lw=k }kjk
Kkr dj fy;k tkrk gSμ
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Z = l f f
f f f

i1
1 0

1 0 22
+

−
− −

× or Z = l f f
f f f

l l1
1 0

1 0 2
2 12

+
−

− −
× −( )

Z = cgqyd ewY; (Value of mode)

l1 = cgqyd oxZ dh fupyh lhek (lower limit of the modal group)

l2 = cgqyd oxZ dh Åijh lhek (upper limit of the modal group)

f1 = cgqyd oxZ dh vko`fÙk (freqency of modal class)

f0 = cgqyd oxZ ls rqjUr igys okys oxZ vFkkZr~ y?kqrj oxZ dh vko`fÙk (frequency of the
premodal class)

f2 = cgqyd oxZ ls rqjUr ckn vkus okys vFkkZr~ mPprj oxZ dh vko`fÙk (frequency of the post
modal class)

i = cgqyd oxZ dk foLrkj (magnitude of the modal class)

lw=k dk vk/kjμ;g lw=k bl ekU;rk ij vk/kfjr gS fd cgqyd ewY; cgqyd oxZ osQ fudVorhZ oxks± dh
vko`fÙk;ksa ls izHkkfor gksrk gSA ;fn fiNys oxZ dh vko`fÙk] vxys oxZ dh vko`fÙk dh vis{kk vf/d gS rks
cgqyd ewY; cgqyd oxZ dh fupyh lhek osQ vf/d fudV gksxkA blosQ foijhr ;fn vxys oxZ dh vko`fÙk
vf/d gS rks cgqyd oxZ dh Åijh lhek osQ vf/d fudV gksxkA

lw=k dk nwljk :iμcgqyd osQ lw=k dks vko`fÙk;ksa osQ vUrj osQ :i esa fuEu izdkj fy[kk tkrk gSμ
I II

fupyh (v/j) lhek esa tksM+dj Åijh (vij) lhek esa ls ?kVkdj

    Z = l i1
1

1 2
+

+
×

Δ
Δ Δ

 Z = l i2
2

1 2
−

+
×

Δ
Δ Δ

;gk¡ Δ1 = f1 – f0 rFkk Δ2 = f1 – f2
l1 o l2 cgqyd oxZ dh fupyh ,oa Åijh lhek gSaA

mnkgj.k (Illustration) 12: fuEu Js.kh dk cgqyd ifjdfyr dhft,μ

oxZ vUrjky 4-8 8-12 12-16 16-20 20-24 24-28 28-32 32-36 36-40

vko`fÙk 10 12 16 14 10 8 17 5 4

gy (Solution) :

vko`fÙk vfu;fer gksus osQ dkj.k cgqyd oxZ dk fu/kZj.k lewgu jhfr }kjk fd;k tk,xkA
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cgqyd oxZ dk fu/kZj.k (Location of Modal Group)

vko`fÙk vf/dre vko`fÙk
oxkZUrj nks&nks osQ tksM+ rhu&rhu osQ tksM+ okys oxZ

(i) (ii) (iii) (iv) (v) (vi)

4—8 10 22
8—12 12 28 38

12—16 16 30 42
16—20 14 24 40 | 1
20—24 10 18 32 ||| 3
24—28 8 25 |||| 5
28—32 17 22 35 ||| 3
32—36 5 9 26 30 | 1
36—40 4 | 1

lkj.kh osQ fujh{k.k ls irk pyrk gS fd (12—16) cgqyd oxZ gSA bl oxZ esa cgqyd dk ewY; Kkr djus osQ
fy, fuEu lw=k dk iz;ksx fd;k tk,xkμ

Z = l f f
f f f

i1
1 0

1 0 22
+

−
− −

×

Z = 12 + 
16 12

2 16 12 14
4 12 4 4

32 36
12 16

6
−

× − −
× = +

×
−

= +

= 12 + 2.67
Mode (Z) = 14.67

nwljs lw=k dk iz;ksx djus ij

Z = l i1
1

1 2
+

+
×

Δ
Δ Δ

Z = l i2
1

1 2
−

+
×

Δ
Δ Δ

= 12 4
4 2

4+
+

× = 16 2
4 2

4−
+

×

= 12 4
6

4+ × = 16 2 4
6

16 8
6

−
×

= −

Z = 14.67 Z = 14.67

cgqyd lEcU/h Lej.kh fcUnq
(Some memorable points about mode)

1. oSdfYid lw=k dk iz;ksx (Alternative Formula)μtc cgqyd oxZ dh vko`fÙk dh rqyuk esa mlosQ ckn
okyh o igys okyh nksuksa vko`fÙk;k¡ cM+h gksa ;k nksuksa esa ls dksbZ Hkh ,d cM+h gks rks lkekU; lw=k osQ LFkku ij
uhps fn;s x;s oSdfYid lw=k dk iz;ksx djrs gSa vU;Fkk mÙkj cgqyd oxZ osQ ckgj vk;sxk tks fd xyr gSμ

Z = l f
f f

i1
2

0 2
+

+
×
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UVW
UVW
UVW

UVW
UVW
UVW
UVW
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W|
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U
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2. ?kuRo ijh{k.k (Density Test)μdHkh&dHkh lewgu osQ ckn Hkh nks ;k nks ls vf/d oxks± dh vko`fÙk;k¡ leku
:i ls vf/dre ckj ik;h tkrh gSa rc cgqyd oxZ dk fu/kZj.k djus osQ fy, mu oxks± dh vkSj muosQ fudVorhZ
oxks± dh vko`fÙk;k¡ tksM+dj mudh rqyuk dh tkrh gS ftl oxZ lewg dk tksM+ T;knk gksrk gS ogh cgqyd oxZ
eku fy;k tkrk gSA ysfdu ;fn budk tksM+ Hkh cjkcj gks rks fiQj mls f}&cgqyd Js.kh eku ysrs gSa vFkkZr~ mldk
cgqyd ewY; vfuf'pr ,oa vfu/kZfjr gSA mnkgj.k osQ fy,μ

mnkgj.k (Illustration) 12: fuEu lkj.kh ls cgqyd Kkr dhft,μ

eè; vkdkj 15 25 35 45 55 65 75 85

vko`fÙk;k¡ 5 9 13 21 20 15 8 3

gy (Solution): oxkZUrjksa osQ LFkku ij osQUnzh; vkdkj ;k eè; ewY; fn;s x;s gSa] ftuesa nl&nl dk vUrj gSA
vr% oxkZUrjksa dh lhek,¡ 15 ± 5, 25 ± 5, 35 ± 5 gksaxh vFkkZr~ oxkZUrj 10-20, 20-30 gksxkA

cgqyd oxZ dk fu/kZj.k
(Location of Modal Group)

vko`fÙk vf/dre vko`fÙk

oxkZUrj nks&nks osQ tksM+ rhu&rhu osQ tksM+ okys oxZ

(i) (ii) (iii) (iv) (v) (vi)

10—20 5
20—30 9 14 22 27
30—40 13 43 | 1
40—50 21 34 41 54 || 2
50—60 20 56 |||| 5
60—70 15 35 23 43 |||| 5
70—80 8 26 || 3
80—90 3 11

| 1

lkj.kh ls Li"V gS fd (40—50) ,oa (50—60) okys oxks± esa vf/dre vko`fÙk 5—5 vk;h gSA vr% nksuksa esa ls
cgqyd oxZ fu/kZfjr djus osQ fy, ?kuRo ijh{k.k fd;k tk,xkμ

40—50 50—60

cgqyd oxZ dh vko`fÙk 21 20

igys oxZ dh vko`fÙk 13 21

ckn okys oxZ dh vko`fÙk 20 15
54 56

vr% (50—60) gh cgqyd oxZ gksxk ftldh vko`fÙk 20 gS ijUrq blls igys oxZ dh vko`fÙk vf/d gksus osQ
dkj.k oSdfYid lw=k dk iz;ksx gksxkμ

Z = l
f

f f
i1

2

0 2
50 15

21 15
10 50 50

36
+

+
× = +

+
× = +

= 50 + 4.166 = 54.17
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3. lekos'kh oxkZUrj (Inclusive Class Intervals)μ;fn oxkZUrj lekos'kh vk/kj ij gS rks lw=k rks ogh jgrk
gS] ijUrq cgqyd Kkr djus ls igys vFkkZr~ vkUrj.kxu djrs le; mUgsa viothZ Js.kh esa cny ysuk pkfg,A ,slk
u djus ij mÙkj xyr gks tk,xkA

mnkgj.k (Illustration) 13: fuEu leadekyk ls cgqyd Kkr dhft,μ

oxZ 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45

vko`fÙk 8 11 17 33 25 19 10 5 2

gy (Solution): fujh{k.k ls Li"V gS fd 16—20 gh cgqyd oxZ gS D;ksafd bldh vko`fÙk vf/dre gSA pw¡fd
;s oxkZUrj lekos'kh gSa vr% bUgsa viothZ esa cnyuk t:jh gSA vkUrjx.ku djrs le; oxZ dh lhek,¡ 15.5-20.5

gksaxhA

vr% Z = l f f
f f f

l l1
1 0

1 0 2
2 12

+
−

− −
× − l1 = 15.5

= 15.5 + 
33 17

2 33 17 25
5−

× − −
× l2 = 20.5

Z = 15.5 + 
16 5

24
×

f1 = 33

= 15.5 + 3.33 f0 = 17
f2 = 24

cgqyd (Z) = 18.83

4. lap;h vko`fÙk Js.kh ;k caVu esa cgqyd (Mode in case of Cumulative Frequency Series)μ;fn
vko`fÙk caVu lap;h vko`fÙk osQ vk/kj ij cuk gS rks cgqyd Kkr djus osQ fy, igys mls lkekU; vko`fÙk caVu
esa cny ysaxsA

mnkgj.k (Illustration) 14: fuEu Js.kh ls cgqyd Kkr dhft,μ

oxZ vUrjky 0—10 10—20 20—30 30—40 40—50 50—60 60—70

vko`fÙk 4 16 56 97 124 138 140

gy (Solution):

;g ,d lap;h Js.kh gS ftls lkekU; vko`fÙk Js.kh esa cnyk tk,xkA

oxZ 0—10 10—20 20—30 30—40 40—50 50—60 60—70

vko`fÙk 4 12 40 41 27 14 02

fujh{k.k }kjk Li"V gS fd 30—40 gh cgqyd oxZ gS] vr% lw=k esa ewY; j[kus ij
l1 = 30, f1 = 41, f0 = 40, f2 = 27, i = 0

Z = l f f
f f f

i1
1 0

1 0 22
30 41 40

2 41 40 27
10+

−
− −

× = +
−

× − −
×

= 30 10
15

+  = 30 + 0.67

Z = 30.67

cgqyd ewY; = 30.67
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5. Js.kh ;k oxkZUrjksa dk vojksgh Øe (Descending Order of the series)μ;fn Js.kh vkjksgh osQ LFkku ij
vojksgh Øe esa nh xbZ gS vFkkZr~ Åij ls uhps dh vksj ?kVrh gqbZ gS rks ge lw=k dk nks izdkj ls iz;ksx dj ldrs
gSaμ

(a) lkekU; lw=k dk iz;ksxμlkekU; lw=k dks iz;ksx djrs le; f0 dk eku cgqyd oxZ ls fupys oxZ dh
vko`fÙk gksxh ,oa f2 cgqyd oxZ ls mPprj oxZ dh vko`fÙk ekuh tk,xhA

(b) la'kksf/r lw=k dk iz;ksxμvojksgh oxkZUrj esa lkekU; lw=k esa FkksM+k ifjorZu djrs gSaA blesa (l1 +) osQ
LFkku ij (l2 –) dk iz;ksx djrs gSa vFkkZr~

vkjksgh oxkZUrj vojksgh oxkZUrj

Z = l f f
f f f

i1
1 0

1 0 22
+

−
− −

× Z = l f f
f f f

i2
1 0

1 0 22
−

−
− −

×

6. tc eè; ewY; fn;s x;s gksa (When mid-values are given)μdHkh&dHkh oxkZUrjksa osQ LFkku ij muosQ eè;
ewY; fn;s gksrs gSa D;ksafd v[kf.Mr Js.kh esa cgqyd Kkr djus osQ fy, Åijh ,oa fupyh nksuksa lhekvksa dh
vko';drk gksrh gSA vr% fuEu lw=k }kjk oxkZUrjksa dh Åijh ,oa fupyh lhek,¡ Kkr dj ysrs gSaμ

l1 = M.V = 
i
2 l2 = M.V + 

i
2

7. vleku oxkZUrj okyh Js.kh (Series with unequal class intervals)μ;fn Js.kh esa oxZ foLrkj vleku gS
rks iz'u gy djus ls iwoZ mls leku dj ysuk pkfg, D;ksafd cgqyd dk lw=k ^leku oxkZUrj* dh ekU;rk ij
vk/kfjr gSA

    ;fn fdlh lrr~ vko`fÙk Js.kh dk cgqyd ,oa oqQy vko`fÙk;ksa dk ;ksx Kkr gks rks oqQN
vKkr vko`fÙk;ksa dk fu/kZj.k lw=k }kjk fd;k tk ldrk gSA

mnkgj.k (Illustration) 15: uhps fn;s viw.kZ caVu esa vKkr vko`fÙk dk eku Kkr dhft, ;fn bldk cgqyd
35 gSμ

oxZ vUrjky 0—10 10—20 20—30 30—40 40—50 50—60 60—70

vko`fÙk 10 12 14 20 — 12 10

gy (Solution): Z = 35, vr% cgqyd oxZ 30—40 gS vkSj vKkr vko`fÙk mlosQ ckn okys oxZ dh vFkkZr~ f2

gSA
Z = 35, l1 = 30, f0 = 14, f1 = 20, i = 10, f2 = ?

Z = l f f
f f f

i
f1

1 0

1 0 2 22
30 20 14

2 20 14
10+

−
− −

× = +
−

× − −
×

35 = 30 6 10
26 2

+
×
− f

;k 35 – 30 = 
60

26 2− f ;k 5(26 – f2) = 60

130 – 5f2 = 60 ;k   5f2 = 130 – 60 = 70

∴ f2 = 
70
5  = 14

vr% caVu dh vKkr vko`fÙk 14 gksxhA
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5-3 eè;dk osQ vuqiz;ksx (Application of Median)

eè;dk Hkh cgqyd dh rjg fLFkfr laca/h ,d ekè; gSA eè;dk] ,d Øec¼ lead&ekyk dk osQUnzh; ;k
eè;&ewY; gksrk gS vFkkZr~ mls nks cjkcj Hkkxksa esa foHkkftr djrk gSA izks- dkSuj  osQ vuqlkj] ¶eè;dk leadJs.kh
dk og pkj&ewY; gS tks lewg dks nks cjkcj Hkkxksa esa bl izdkj ckaVrk gS fd ,d Hkkx osQ lHkh ewY; eè;dk
ls de (vFkkZr~ NksVs) rFkk nwljs Hkkx osQ lHkh ewY; eè;dk ls vf/d (vFkkZr~ cM+s) gksaA mnkgj.kkFkZ] ;fn 5
Nk=kksa osQ izkIrkad Øe'k% 2] 5] 6] 9] 14 gksa rks mudk eè;dk 6 gksxk D;ksafd ;g rhljs Øe dk vad Js.kh
osQ fcYoqQy eè; esa fLFkr gS vkSj blls igys osQ nksuksa vad (2] 5) blls NksVs gSa rFkk ckn osQ nksuksa vad (9]
14) blls cM+s gSaA

eè;dk dk fu/kZj.k (Computation of Median)

O;fDrxr Js.kh esa eè;dk fu/kZj.k (Median in Individual Series)μO;fDrxr Js.kh esa eè;dk Kkr osQ
fy, fuEu fØ;k,¡ dh tkrh gSaμ

(a) lcls igys in&ewY;ksa dks vkjksgh ;k vojksgh Øe esa vuqfoU;kflr fd;k tkrk gSA nksuksa Øeksa esa osQUnz&fcUnq
,d gh gksrk gSA ewY;ksa dh Øe la[;k,¡ Hkh lkFk&lkFk fy[k nsuh pkfg,A

(b) Øec¼ djus osQ ckn fuEu lw=k dk iz;ksx djuk pkfg,μ

M = Size of 
N +F
HG
I
KJ

1
2

th item M → Median (eè;dk)

N → Number of items (inksa dh la[;k)

bl lw=k osQ }kjk gesa eè;dk ewY; Kkr ugha gksrk cfYd eè;dk la[;k dk irk py tkrk gS] blh Øe la[;k
dk in ewY; gh okLro es eè;dk ewY; gksrk gSA

le in la[;k okyh Js.kh esa eè;dk fu/kZj.k

;fn O;fDrxr Js.kh esa le in la[;k gksrh gS vFkkZr~ 2 ls foHkkT; gS_ tSlsμN = 8 ;k N = 12 rks lw=k }kjk Kkr
gksus okyh Øe la[;k iw.kk±d ugha gksxh cfYd 4.5 ;k 6.5 gksxhA ,sls esa Øe la[;k dk fu/kZj.k djus osQ fy,
mlosQ nksuksa vksj dh nks iw.kZ Øe la[;kvksa osQ ewY;ksa dks tksM+dj 2 ls foHkkftr dj fn;k tkrk gSA ;gh eè;dk
ewY; gksrk gSA

Size of 4.5th item = 
Value of 4th item Size of 5th item+

2

= 
23 29

2
52
2

+
=  = 26

Median marks (M) = 26

[kf.Mr Js.kh ;k fofPNUu Js.kh (Discrete series) esa eè;dk fu/kZj.kμ[kf.Mr Js.kh esa eè;dk Kkr djus
osQ fy, fuEu fØ;k,¡ dh tkrh gSaμ

1- lcls igys lap;h vko`fÙk;k¡ Kkr dh tkrh gSa vkSj lap;h vko`fÙk Js.kh esa cny fy;k tkrk gSA

2- blosQ ckn fuEu lw=k }kjk eè;dk dh Øe la[;k Kkr dj yh tkrh gSμ

M = Size of 
N +F
HG
I
KJ

1
2

th item N vko`fÙk dk ;ksx

3- eè;dk lkbt ;k Øe la[;k dk ewY; lap;h vko`fÙk dh lgk;rk ls Kkr dj fy;k tkrk gSA ftl lap;h
vko`fÙk esa ;g Øe la[;k izFke ckj 'kkfey gksrh gS mldk ewY; gh eè;dk gksrh gSA
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mnkgj.k (Illustration) 16: fuEu Js.kh ls eè;dk Kkr dhft,μ

in vkdkj 6 8 10 12 14 16 18 20 22

vko`fÙk 4 8 10 22 18 15 9 6 3

gy (Solution):

in dk vkdkj vko`fÙk lap;h vko`fÙk

6 4 4
8 8 12

10 10 22
12 22 44
14 18 62
16 15 77
18 9 86
20 6 92
22 3 95

N = 95

Median = Size of 
N +F
HG
I
KJ

1
2

th item

= Size of 
95 1

2
+

 = Size of 
96
2  = 48th item

lkj.kh esa lap;h vko`fÙk;ksa dks ns[kus ls Kkr gksrk gS fd 48oha bdkbZ dk ewY; 14 gS D;ksafd 45oha bdkbZ ls 62oha
bdkbZ rd lHkh inksa dk ewY; 14 gSA

v[kf.Mr ;k lrr~ Js.kh esa eè;dk fu/kZj.k (Median in Continuous series)μlrr~ Js.kh esa eè;dk dk
ewY; Kkr djus osQ fy, fuEu fØ;k dh tkrh gSμ

1- lcls igys lap;h vko`fÙk;k¡ Kkr dh tkrh gSaA

2- blosQ ckn eè;dk la[;k fuEu lw=k }kjk Kkr dh tkrh gSμ

Median = Size of 
N
2
F
HG
I
KJ th item

lrr~ Js.kh esa eè;dk 
N
2
F
HG
I
KJ th item dk gh ewY; gksrk gSA N +F

HG
I
KJ

1
2

th item dk ughaA

blosQ nks dkj.k gksrs gSaμ

1- eè;dk dk ewY; ,d leku gksuk pkfg, pkgs mldk fu/kZj.k vkjksgh oxkZUrjksa osQ vk/kj ij fd;k tk,
;k vojksgh oxkZUrjksa osQ vk/kj ij] osQUnz&fcUnq dks N/2 ij fLFkr ekuus ls nksuksa fLFkfr;ksa esa eè;dk
leku vkrh gSA

2- lap;h vko`fÙk oØ [khapdj eè;dk dk ewY; fu/kZfjr djus esa Hkh N/2 dk iz;ksx gh mfpr gS D;ksafd
oØ dk osQUnz&fcUnq N/2 ij gksrk gSA

3- eè;dk dh la[;k ftl lap;h vko`fÙk esa igyh ckj vkrh gS mldk oxZ eè;dk oxkZUrj dgykrk gSA

4- eè;dk oxZ esa eè;dk ewY;&fu/kZj.k osQ fy, fuEu lw=k dk iz;ksx djrs gSaμ
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izFke lw=kμ M = l i
f

m c1 + −( ) or M = l i
f

c1 2
+ −FHG

I
KJ

N

M = l l l
f

m c1
2 1+
−

−( )

M = eè;dk (median)

l1 = eè;dk oxZ dh fupyh lhek (Lower limit of class)

i = eè;dk oxZ dk foLrkj (l2 – l1)

f = eè;dk oxZ dh vko`fÙk (Frequency of median class)

m = eè;dk la[;k (median number i.e., 
N
2 )

c = eè;dk oxkZUrj ls Bhd igys okys oxZ dh lap;h vko`fÙk

(c.f. of the class just preceding the median class)

mnkgj.k (Illustration) 17: 100 fo|kfFkZ;ksa osQ fuEu izkIrkadksa ls eè;dk Kkr dhft,μ

izkIrkad 0—10 10—20 20—30 30—40 40—50

Nk=kkas dh la[;k 9 28 35 18 10

gy (Solution):

eè;dk fu/kZj.k

izkIrkad Nk=kksa dh la[;k lap;h vko`fÙk

0—10 9 9

10—10 28 37c

l 20—30 35f 72

30—40 18 90

40—50 10 100

N = 100

eè;dk la[;k = Size of 
N
2
F
HG
I
KJ th item = Size of 

100
2 th item

m = 50th item
lap;h vko`fÙk;ksa osQ fujh{k.k ls irk pyrk gS fd 50oha bdkbZ 72 lap;h vko`fÙk esa igyh ckj 'kkfey gqbZ gSA
blfy, bldk oxkZUrj (20—30) gh eè;dk oxkZUrj gksxkA eè;dk oxZ esa eè;dk ewY; fuEu lw=k }kjk fuf'pr
gksxkμ

M = l i
f

m c1 + −( )

= 20 10
35

50 37 20 10
35

13+ − = + ×( )

= 20 130
35

20 3 71+ = + .
M = 23.71
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eè;dk lEcU/h egRoiw.kZ rF;

1. vojksgh oxkZUrj (Descending class interval)μtc oxkZUrj vkjksgh Øe esa fn;s x;s gksa rks eè;dk
dk fu/kZj.k fuEu lw=k }kjk fd;k tkrk gSμ

f}rh; lw=kμM = l l l
f

m c2
2 1−
−

−
( ) ( ) ;k M = l i

f
m c2 − −( )

2. c dk fu/kZj.kμizFke lw=k dk iz;ksx djus ij c dk eku fuEu izdkj ls Kkr djrs gSaμ

c = (N – c.f ) = (oqQy vko`fÙk – eè;dk oxZ dh lap;h vko`fÙk)

f}rh; lw=k dk iz;ksx djus ij eè;dk oxZ dh fupyh lhek (l1) osQ ctk; Åijh lhek (l2) yh tkrh
gS ,oa c eè;dk oxZ ls igys okys oxZ dh vko`fÙk gksrh gSA

3. lap;h vko`fÙk Js.kh ;k caVu (Cumulative Frequency Series)μ;fn Js.kh lap;h vko`fÙk caVu osQ
:i esa nh xbZ gks rks mls lkekU; vko`fÙk Js.kh esa cny ysuk pkfg, ftlls eè;dk oxZ dh vko`fÙk Kkr
gks tk,A

4. tc oxkZUrjksa osQ LFkku ij eè; ewY; fn;s gksaμ,slh fLFkfr esa x.kuk djrs le; M.V. ±F
HG

I
KJ

i
2  lw=k

}kjk oxkZUrj Kkr dj ysrs gSa fiQj eè;dk fu/kZj.k djrs gSaA

5. lekos'kh oxkZUrj (Inclusive class interval)μlekos'kh oxkZUrjksa okyh Js.kh esa eè;dk Kkr djus osQ
fy, ;g vko';d gS fd x.kuk djrs le; mUgsa viothZ oxkZUrj cuk fy;k tk, vU;Fkk ifj.kke xyr
vk,xkA

6. [kqys fljs okyh Js.kh esa eè;dk fu/kZj.kμ,slh Js.kh osQ eè;dk fu/kZj.k esa dksbZ dfBukbZ ugha gksrh
D;ksafd [kqys fljs pje fljs gksrs gSa ftudk lw=k esa dksbZ iz;ksx ugha fd;k tkrk gSA okLro esa [kqys fljs
okyh Js.kh esa eè;dk lokZf/d mi;qDr ekè; ekuk tkrk gSA

7. vleku oxkZUrjksa dh fLFkfr esa eè;dk fu/kZj.kμ;fn oxkZUrj vleku gksa rks eè;dk Kkr djus osQ
fy, mUgsa leku oxkZUrjksa esa cnyus dh vko';drk ugha gksrh gSA ysfdu ;fn iz'u esa Js.kh iquxZBu osQ
fy, dgk x;k gS rc mUgsa leku oxkZUrj esa cny ysuk pkfg,A

8. tc izFke oxZ gh eè;dk oxkZUrj gksμ;fn izFke oxkZUrj gh eè;dk oxZ gks rks c dk ewY; 'kwU; eku
fy;k tkrk gSA

9. vKkr vko`fÙk;ksa dk fu/kZj.k (Determination of missing frequencies)μ;fn fdlh vko`fÙk Js.kh
dh oqQN vko`fÙk;k¡ vKkr gksa rks lw=k }kjk mUgsa Kkr fd;k tk ldrk gSA blosQ fy, fuEu nks 'krks± esa
ls ,d dk iw.kZ gksuk vko';d gSμ

(i) Js.kh dh eè;dk ,oa oqQy vko`fÙk;k¡ Kkr gksaA

(ii) eè;dk] cgqyd ,oa lekUrj ekè; esa ls dksbZ nks ewY; Kkr gksaA

mnkgj.k (Illustration) 18: uhps fn;s caVu dk eè;dk ewY; 36 gS] vKkr vko`fÙk;k¡ Kkr dhft,A

oxZ varjky : 10—20 20—30 30—40 40—50 50—60

vko`fÙk : 12 — 25 — 40 = 100

gy (Solution): gesa Kkr gS M = 36, N = 100. ekuk vKkr vko`fÙk 20—30 oxZ dh x ,oa 40—50 oxZ dh
y gS rks eè;dk oxZ 30—40 gksxkA
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Class f cf

10—20 12 12

20—30 x 12 + x(c)

30—40 25(f) 37 + x

40—50 3y 37 + x + y

50—60 20 57 + x + y

N = 100 N = 57 + x + y

eè;dk la[;k = 
N
2

100
2

=  = 50

M = l i
f

m c1 + −( )

36 = 30 10
25

12+ − +[50 ( )]x

= 30 10
25

38+ −[ ]x

36 = 30 380 10
25

+
− x

36 – 30 = 
380 10

25
− x

6 × 25 = 380 – 10x
– 10x = 150 – 380 = – 230

x = 
230
10  = 23

fn;k gS] N = 100 = 57 + x + y
100 = 57 + 23 + y = 80 + y

y = 100 – 80
y = 20

vr% oxZ 20—30 dh vko`fÙk 23 ,oa oxZ 40—50 dh vko`fÙk 20 gSA

10. eè;dk dk fcUnqjs[kh; izn'kZuμeè;dk dk fu/kZj.k ^lap;h vko`fÙk oØ* [khapdj ;k xkYVu i¼fr
}kjk Hkh fd;k tkrk gSA

mnkgj.k (Illustration) 19: fuEu leadksa ls eè;dk Kkr dhft,μ

vad 1—5 6—10 11—15 16—20 21—25 26—30 31—35

Nk=kksa dh la[;k 7 10 15 30 22 20 18

gy (Solution): eè;dk fu/kZj.kμfn;s x;s leadksa esa lekos'kh oxkZUrj gS] vr% mUgsa viothZ esa cnyuk
vko';d gSA
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vad Nk=k la[;k lap;h vko`fÙk okLrfod oxZ lhek,¡

1—5 7 7 0.5—5.5

6—10 10 17 5.5—10.5

11—15 15 32(c) 10.5—15.5

16—20 30(f) 62 15.5—20.5

21—25 22 84 20.5—25.5

26—30 20 104 25.5—30.5

31—35 18 122 30.5—35.5

N = 122

eè;dk la[;k = Size of 
N
2 th item

 = 
122

2  = 61th item

lap;h vko`fÙk;ksa osQ fujh{k.k ls Kkr gksrk gS fd 61oha bdkbZ 16—20 okys oxZ esa gS vr% eè;dk oxZ
(16—20) ;k oxZ (15.5—20.5) gksxkA

M = l i
f

m c1 15 5 5
30

61 32+ − = + −( ) . ( )

= 15 5 5
30

29 15 5 29
6

. .+ × = +  = 15.5  4.83

M = 20.33

Lo&ewY;kadu (Self Assessment)

2- fuEufyf[kr izuksa dks gy dhft, &

1. fuEu leadksa ls eè;dk (M) Kkr dhft,μ

Sizes : 22 21 12 15 17 18 18 20 19 1 6 25

2. fuEufyf[kr leadekyk ls eè;dk] cgqyd ekè; Kkr dhft,μ
Height (in inches) : 50 51 52 53 54 55 56 57 58

No. of Students : 15 20 32 35 33 22 20 10 8

3. fuEufyf[kr leadksa ls eè;dk rFkk cgqyd Kkr dhft,μ
Size : 8 10 12 14 16 18 20

Frequency : 3 7 12 28 10 9 6

4. fuEu leadksa ls eè;dk (M) rFkk cgqyd Kkr dhft,μ

5 4 8 3 7 2 9
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5-4 lkjka'k (Summary)

• lekUrj ekè; lcls vf/d izpfyr ekè; gS ftldk iz;ksx lkekU;r% izR;sd O;fDr }kjk nSfud thou
esa fd;k tkrk gSA ¶lekUrj ekè; og ewY; gS tks fdlh Js.kh osQ lHkh inksa osQ ewY;ksa osQ ;ksX; esa mu
inksa dh la[;k ls Hkkx nsus ij izkIr gksrk gSA¸

• v[kf.Mr Js.kh esa lekUrj ekè; Bhd mlh izdkj fu/kZfjr fd;k tkrk gS ftl izdkj [kf.Mr Js.kh esa
lw=k Hkh nksuksa esa ,d leku gSA ijUrq vUrj osQoy bruk gS fd v[kf.Mr Js.kh esa igys oxks± osQ
eè;&ewY; (mid-values) fudkys tkrs gSa ftUgsa 'X' dgrs gSaA bl izdkj eè;&ewY; ysus ij v[kf.Mr
Js.kh] [kf.Mr Js.kh dk :i ys ysrh gSA

• ;fn oxZ&foLrkj leku gS rks ^y?kq jhfr* Js"B gS vkSj ;fn oxks± dk foLrkj vleku gS rks ^izR;{k jhfr*
mi;qDr gksxhA

• y?kq jhfr dks vkSj Hkh ljy cukus osQ fy;s in&fopyu jhfr dk iz;ksx fd;k tk ldrk gS c'krZs fd Js.kh
esa oxZ&foLrkj ^leku* gksA

• vaxzsth 'kCn 'Mode' dh mRifÙk izsaQp Hkk"kk osQ 'La mode' ls gqbZ gS ftldk vFkZ gS iSQ'ku ;k fjokt
vFkkZr~ ftldk izpyu vf/d gksA vr% cgqyd fdlh lead&ek=kk esa vf/dre vkòfÙk okyk in gksrk
gSA

• ;fn fdlh O;fDrxr Js.kh esa eè;dk (M), lekUrj ekè; (X) vkSj cgqyd rhuks gh Kkr djus gksa rks

bu rhuksa osQ ikjLifjd lEcU/ ij vk/kfjr fuEu lw=k }kjk gh cgqyd ewY; dk vuqeku yxkuk pkfg,μ

(X Z)−  = 3(X M)− or Z = 3M – 2X

• lewgu dk mís'; vfu;fer vko`fÙk okys caVu esa vko`fÙk;ksa dk teko fcUnq fuf'pr djuk gksrk gS
D;ksafd vf/dre vko`fÙk fu/kZfjr djus esa fudVre vko`fÙk;ksa dk cgqr izHkko iM+rk gSA

• v[kf.Mr Js.kh esa cgqyd Kkr djus osQ fy, igys cgqyd oxZ dk fu/kZj.k fd;k tkrk gSA ;fn
vko`fÙk;k¡ fu;fer gSa rks fujh{k.k }kjk gh cgqyd oxkZUrj dk irk py tkrk gS ijUrq vfu;fer vko`fÙk;ksa
okyh Js.kh esa lewgu }kjk fo'ys"k.k djosQ cgqyd oxZ fu/kZfjr fd;k tkrk gSA

• eè;dk dk ewY; ,d leku gksuk pkfg, pkgs mldk fu/kZj.k vkjksgh oxkZUrjksa osQ vk/kj ij fd;k tk,
;k vojksgh oxkZUrjksa osQ vk/kj ij] osQUnz&fcUnq dks N/2 ij fLFkr ekuus ls nksuksa fLFkfr;ksa esa eè;dk
leku vkrh gSA

• lekos'kh oxkZUrjksa okyh Js.kh esa eè;dk Kkr djus osQ fy, ;g vko';d gS fd x.kuk djrs le; mUgsa
viothZ oxkZUrj cuk fy;k tk, vU;Fkk ifj.kke xyr vk,xkA

5-5 'kCndks'k (Keywords)

• vizfrfuf/dμ,drjiQkA

• lap;hμlap; djuk] bdV~Bk djuk] tek djukA

5-6 vH;kl&iz'u (Review Questions)

1. lekUrj ekè; ls vki D;k le>rs gSa\ blosQ fu/kZj.k dh izR;{k ,oa y?kq jhfr crkb,A

2. in&fopyu jhfr }kjk lekarj ekè; dh x.kuk fof/ ,oa bldh lhek,a crkb,A
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3. cgqyd fu/kZj.k dh [kf.Mr rFkk v[kf.Mr fof/ crkb,

4. ekfè;dk dh fu/kZj.k fof/ le>kb,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1. X  = 33.82 2. X  = 141.879 3. X  = 21.61 4. X  = 44..1

2. 1. M = 18 2. M = 53,Z = 53 3. M = 14 4. M = 5, Z= 4.14

5-7 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]

fnYyh & 110055

2. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

3. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk

4. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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bdkbZμ6% vifdj.k vFkZ ,oa fo'ks"krk,¡] vifdj.k% osQ

lkis{k ,oa fujis{k eki] jsat] prqFkZd fopyu ,oa 'kred

foLrkj (Dispersion, Meaning and
Characteristics:  Absolute and Relative

Measures of Dispersion, Including Range,
Quartile Deviation, Percentile Range)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

6.1 vifdj.k (Dispersion)

6.2 vifdj.k osQ fujis{k ,oa lkis{k eki (Absolute and Relative Measures of Dispersion)

6.3 vUrj&prqFkZd foLrkj (Inter-Quartile Range)

6.4 'kred foLrkj (Percentile Range)

6.5 prqFkZd fopyu (Quartile Deviation)

6.6 lkjka'k (Summary)

6.7 'kCndks'k (Keywords)

6.8 vH;kl&iz'u (Review Questions)

6.9 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• vifdj.k osQ ckjs esa tkuus esa A

• vifdj.k osQ fujis{k ,oa lkis{k eki dks le>us esa A

• vUrj&prqFkZd foLrkj] 'kred foLrkj ,oa prqFkZd fopyu dh x.kuk djus esaA

izLrkouk (Introduction)

vifdj.k ls rkRi;Z lead Js.kh osQ izlkj] fc[kjko (Scatter) rFkk fopj.k (Variation) vkfn ls gSA osQUnzh;

izo`fÙk osQ eki izFke Js.kh osQ ekè; dgykrs gSa D;ksafd budh x.kuk dk vk/kj lead Js.kh osQ fofHkUu in
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bdkbZμ6: vifdj.k% vFkZ ,oa fo'ks"krk,¡] vifdj.k osQ lkis{k ,oa fujis{k eki] jsat] prqFkZd fopyu ,oa 'kred foLrkj

ewY; gksrs gSa tcfd vifdj.k Kkr djus osQ fy, igys lkaf[;dh; ekè; Kkr fd, tkrs gSa vkSj mlosQ ckn

muls in ewY;ksa osQ fopyu Kkr dj mudk ekè; fudkyk tkrk gS] vr% vifdj.k osQ ekiksa dks f}rh; Js.kh

osQ ekè; dgk tkrk gSA

6-1 vifdj.k (Dispersion)

vifdj.k dks izlkj (spread), fc[kjko (scatter) rFkk fopj.k (variation) vkfn ukeksa ls Hkh iqdkjk tkrk gSA

vifdj.k dk lEcU/ leadksa dh ,d:irk ls gS vkSj bldk dke ekè; esa in&ewY;ksa osQ fc[kjko ;k iSQyko

dh eki djuk gSA lead Js.kh osQ fofHkUu ewY;ksa dk vUrj vifdj.k ;k fo{ksi.k gSA

MkW- ckmys osQ vuqlkj] ¶vifdj.k inksa osQ fooj.k ;k vUrj dk eki gSA¸

dkSuj osQ vuqlkj] ¶ftl lhek rd O;fDrxr in ewY;ksa esa fHkUurk gksrh gS mlosQ eki dks vifdj.k dgrs

gSaA¸

Lihxsy osQ vuqlkj] ¶og lhek tgk¡ rd lkaf[;dh; lead] ,d ekè; ewY; osQ nksuksa vksj iSQyus dh izo`fÙk

j[krs gSa mu leadksa dk fopj.k ;k vifdj.k dgykrh gSA¸

cqDl ,oa fMd osQ 'kCnksa esa] ¶vifdj.k vFkok izlkj ,d osQUnzh; ewY; (ekè; ewY;) osQ nksuksa vksj pj

ewY;ksa osQ fopj.k ;k fc[kjko dh lhek gSA¸

fMdeSu o FkkWel osQ vuqlkj] ¶fopj.k'khyrk osQ ekiksa dk iz;ksx izk;% ;g tkuus osQ fy, fd;k tkrk gS

fd izfrn'kZ ewY; (lead) ekè; osQ pkjksa vksj fdruh n`<+rkiwoZd xqfPNr gSaA¸

nks vFkks± esa iz;ksxμvifdj.k 'kCn dk nks vFkks± esa iz;ksx fd;k tkrk gSA izFke vFkZ esa vifdj.k dk vFkZ

lead Js.kh osQ lhekUr ewY;ksa osQ vUrj ;k lhek foLrkj ls gSA blosQ vuqlkj] vifdj.k gesa mu lhekvksa

dk vUrj crkrk gS ftuosQ Hkhrj leadekyk osQ in ik;s tkrs gSaA blosQ foijhr nwljs vFkZ esa vifdj.k Js.kh

osQ ekè; ls fudkys x;s fofHkUu inksa osQ fopyuksa dk ekè; gSA bl vFkZ osQ vuqlkj vifdj.k gesa ;g crkrk

gS fd Js.kh dh osQUnzh; izo`fÙk osQ ,d fuf'pr eki ls fofHkUu ewY;ksa dh vkSlr nwjh D;k gSA vifdj.k dk

nwljk vFkZ igys dh rqyuk esa T;knk lgh o ;FkkFkZ eki izLrqr djrk gSA

f}rh; Js.kh osQ ekè; (Averages of the second order)—osQUnzh; izo`fÙk osQ fofHkUu eki (lekUrj ekè;]

cgqyd] eè;dk vkfn) izFke Js.kh osQ ekè; dgykrs gSa D;ksafd ;s okLrfod inewY;ksa ij vk/kfjr gksrs gSaA

tcfd vifdj.k osQ eki f}rh; Js.kh osQ ekè; dgykrs gSa D;ksafd blosQ fy, igys leadksa dk lekUrj ekè;

Kkr djrs gSa fiQj ml ekè; ls fofHkUu ewY;ksa osQ fopyuksa ;k vUrjksa dk ekè; Kkr djrs gSaA vFkkZr~ ;s ekè;

ls fudkys x;s fopyuksa osQ ekè; gksrs gSaA

fujis{k vkSj lkis{k vifdj.k (Absolute and Relative Dispersion)

tc fdlh lead Js.kh osQ izlkj] fc[kjko ;k fopj.k dh eki fujis{k :i esa ml Js.kh dh bdkbZ esa gh

Kkr dh tkrh gS rks mls vifdj.k dh fujis{k eki dgrs gSaA mnkgj.k osQ fy,] O;fDr;ksa dh vk; #i;s

esa yEckbZ lseh esa Hkkj fdxzk esa vkfn vifdj.k osQ fujis{k eku gSaA ijUrq bu fujis{k ekiksa dk ,d eq[;

nks"k ;g gS fd blosQ vk/kj ij mu lead Jsf.k;ksa osQ vifdj.k dh rqyuk ugha dj ldrs gSa] ftuosQ eki

dh bdkbZ vyx&vyx gSaA

vr% rqyukRed vè;;u osQ fy, fujis{k eki dks lEcfU/r ekè; ls Hkkx nsus ij tks vuqikr ;k izfr'kr

vkrk gS og vifdj.k dh lkis{k eki (relative measure of dispersion) dgykrh gSA ;g lkis{k eki leadksa

dh bdkbZ esa u gksdj ,d vuqikr ;k izfr'kr esa gksrh gSA bls ^vifdj.k xq.kkad* (Coefficient Dispersion)
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Hkh dgrs gSaA mnkgj.k osQ fy,μnks dkj[kkuksa esa vkSlr etnwjh 100 o 200 #- gS vkSj mu nksuksa esa etnwjh

osQ vifdj.k osQ fujis{k eki 20 #i;s gSa tks ;g dguk xyr gksxk fd nksuksa esa vifdj.k ;k fopj.k cjkcj

gSaA rqyukRed vè;;u osQ fy, nksuksa osQ vifdj.k xq.kkad ;k lkis{k eki Kkr djrs gSaA igys esa vifdj.k

dh eki 2% gS tcfd nwljs esa 1 ;k 10% gSA vr% igys esa vifdj.k T;knk gSA

vifdj.k osQ eki osQ mís'; ,oa egRo (Objects and Significance)

vifdj.k dh eki osQ fuEu mís'; gSaμ

1. ekè; dh fo'oluh;rk dk irk yxkukμvifdj.k }kjk ;g Kkr gksrk gS fd ekè; fdruk

fo'oluh; gS vkSj iwjs lewg ;k Js.kh dk dgk¡ rd izfrfuf/Ro djrk gSA ;fn fopj.k dh ek=kk de

gksrh gS rks ekè; izfr:i ewY; gksrk gS vFkkZr~ og O;fDrxr inewY;ksa dk mfpr izfrfuf/Ro djrk

gS vkSj fo'oluh; gksrk gSA tcfd fopj.k dh ek=kk vf/d gksrh gS rks ekè; vfo'oluh; gksrk

gSA

2. nks ;k vf/d Jsf.k;ksa esa fopj.k'khyrk dh rqyuk djukμfdlh lewg esa ,d:irk ,oa fu;ferrk

dks Kkr djus osQ fy, vifdj.k dk vè;;u djrs gSaA bldh ekiksa osQ vk/kj ij nks ;k vf/d

Jsf.k;ksa osQ chp fopj.k'khyrk dh rqyuk dj ldrs gSaA fopj.k'khyrk de gksus ij le:irk vf/

d o fopj.k'khyrk T;knk gksus ij le:irk de gksrh gSA

3. fopj.k'khyrk osQ fu;U=k.k esa lgk;dμvifdj.k dk mís'; fopj.k'khyrk dh izÑfr o dkj.kksa

dk irk yxkuk gS rkfd bls fu;fU=kr dj losaQA vkfFkZd ekeyksa esa vk; rFkk /u osQ forj.k dh

fo"kerk,¡ Kkr djus osQ fy, vifdj.k dh eki t:jh gksrh gSA

4. vU; lkaf[;dh; ekiksa osQ iz;ksx gsrqμdbZ vU; rduhosaQ_ tSlsμlglEcU/ izrhixeu fo'ys"k.k]

ifjdYiuk ijh{k.k] mRiknu rduhd] ykxr fu;U=k.k vkfn fopj.k dh ekiksa ij vk/kfjr gSaA

Lij ,oa cksfuuh osQ vuqlkj] ¶fopj.k dh /kj.kk dk iz;ksx {ks=k vR;f/d O;kid gSA ;g fdlh leadekyk

osQ ckjs esa osQUnzh; izo`fÙk dh ekiksa }kjk iznÙk v/wjh tkudkjh dh iwfrZ djrk gS vkSj vkfFkZd] lkekftd]

O;kolkf;d] O;kikfjd] vkS|ksfxd lHkh {ks=kksa esa mi;ksxh fl¼ gksrh gSA¸

mRiknu fu;U=k.k o fdLe fu;U=k.k osQ {ks=k esa fopj.k dh eki }kjk leL;k dk lek/ku [kkstk tkrk gSA

vifdj.k ls leL;kvksa osQ voyksdu] fu:i.k ,oa fu/kZj.k dks lEHko cuk;k tkrk gS o lek/ku izLrqr djrs

gSaA

MSjsy giQ osQ vuqlkj] ¶tc os egRoiw.kZ vad vKkr gksa rks osQoy ekè; ij Hkjkslk er dhft, vU;Fkk

vki ml vU/s O;fDr osQ leku gksaxs tks osQoy vkSlr rkieku dh tkudkjh osQ vk/kj ij gh oSQEi LFky

dk p;u dj ysrk gSA ;fn vkius fopj.k ;k foLrkj dk è;ku ugha j[kk rks fiQj vki vR;f/d BaM ls

te ldrs gSa ;k fiQj xehZ ls Hkqu ldrs gSaA¸

vifdj.k Kkr djus dh fof/;k¡ (Methods of Measuring Dispersion)

lkaf[;dh esa vifdj.k 'kCn nks vFkks± esa iz;ksx fd;k tkrk gSA bu nksuksa vFkks± osQ vk/kj ij vifdj.k Kkr

djus dh fofHkUu ekiksa dks vxz izdkj Øec¼ fd;k x;k gSμ

(a) lhek jhfr (Method of Limits)—

(1) foLrkj ;k ijkl (Range),

(2) vUrj&prqFkZd foLrkj (Interquartile Range),
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(3) 'kred foLrkj (Percentile Range),

(b) fopyu ekè; jhfr (Method of Averaging Deviations)—

(4) prqFkZd fopyu (Quartile Deviation),

(5) ekè; fopyu (Mean Deviation),

(6) izeki fopyu (Standard Deviation),

(7) vU; eki (Other Measures),

(c) fcUnqjs[kh; jhfr (Graphic Mehtod)—

(8) ykWjsat oØ (Lorenz Curve)|

vifdj.k osQ ,d vkn'kZ eki osQ vko';d xq.k

(Essential Properties of a Good Measure of Dispersion)

vifdj.k osQ ,d vkn'kZ eki esa fuEu xq.k gksus pkfg,μ

(1) ;g Li"V ,oa fLFkj :i ls ifjHkkf"kr gksuk pkfg,A

(2) ;g leadekyk osQ lHkh inksa ij vk/kfjr gksuk pkfg,A

(3) bldh x.kufØ;k ljy gksuh pkfg,A

(4) ;g izfrp;u mPpkopuksa ls izHkkfor ugha gksuk pkfg,A

(5) bldk vkxs chtxf.krh; foospu lEHko gksuk pkfg,A

Lo&ewY;kadu (Self Assessment)
1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. --------- dk laca/ leadksa dh ,d:irk ls gSA

2. vifdj.k inksa osQ --------- ;k varj dk eki gSA

3. lkaf[;dh esa vifdj.k --------- vFkks± esa iz;ksx fd;k tkrk gSA

4. --------- dh /kj.kk dk iz;ksx {ks=k vR;f/d O;kid gSA

6-2 vifdj.k osQ fujis{k ,oa lkis{k eki (Absolute and Relative Measures of
Dispersion)

fdlh lead Js.kh osQ lcls cM+s vkSj lcls NksVs ewY; osQ vUrj dks mldk foLrkj ;k ijkl (Range) dgrs

gSaA ;g vifdj.k Kkr djus dh lcls ljy ,oa voSKkfud jhfr gSA ;g fdlh Hkh Js.kh osQ pje (lhekUr)

ewY;ksa dk vUrj gksrk gSA bldh x.kuk fuEu izdkj dh tkrh gSμ

1. O;fDrxr Js.kh esaμigys Js.kh osQ vf/dre ewY; o U;wure ewY; Kkr dj ysrs gSa fiQj fuEu lw=k

dk iz;ksx djrs gSaμ

R = L – S R = foLrkj (Range)

L = lcls cM+k ewY; (Largest Value)

S = lcls NksVk ewY; (Smallest Value)

2. [kf.Mr Js.kh esaμvko`fÙk Js.kh esa foLrkj fudkyrs le; osQoy inewY;ksa dks è;ku esa j[kk tkrk

gS vkSj vko`fÙk;ksa dks fcYoqQy NksM+ fn;k tkrk gSA
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3. v[kf.Mr Js.kh esaμblosQ ifjdyu dh nks jhfr;k¡ gSaμ

(a) U;wure oxZ dh fupyh lhek dks U;wure ewY; vkSj vf/dre oxZ dh Åijh lhek dks vf/

dre ewY; ekuk tkrk gSA

(b) mPpre oxkZUrj osQ eè; ewY; dks vf/dre ,oa U;wure oxkZUrj osQ eè; ewY; dks U;wure

ewY; eku ysrs gSaA

R = L – S

fVIi.khμ(1) [kqys flj okys oxkZUrjksa esa foLrkj Kkr ugha fd;k tk ldrkA

(2) lekos'kh oxkZUrj dks igys viothZ oxkZUrjksa esa cny ysrs gSaA

foLrkj xq.kkadμfoLrkj vifdj.k dk ,d fujis{k eki gS tks rqyukRed vè;;u osQ fy, vuqi;qDr gS] vr%

rqyuk djus osQ fy, foLrkj dk lkis{k eki Kkr fd;k tkrk gSA ;fn foLrkj dks pje inksa osQ ;ksx ls foHkkftr

dj fn;k tk, rks mls foLrkj xq.kkad ;k ijkl xq.kkad dgrs gSaA

foLrkj xq.kkad (CR) = 
L S
L S
−
+

mnkgj.k (Illustration) 1: fuEu lead Js.kh dk foLrkj vkSj mldk xq.kkad Kkr dhft,μ

20, 35, 25, 30, 16, 14, 13, 28, 38, 40, 10

gy (Solution):

 S = 10, L = 40

  foLrkj = L – S = 40 – 10 = 30

 foLrkj xq.kkad 
L S
L S
−
+

=
−
+

=
40 10
40 10

30
50

 = 0.6

mnkgj.k  (Illustration) 2: fuEu caVu esa foLrkj o mlosQ xq.kkad dk ifjdyu dhft,μ

oxZ% 0–5 5–10 10–15 15–20 20–25 25–30

vko`fÙk% 4 8 5 15 10 11

gy (Solution):

I. L = 30, S = 0 II.  L = 27.5 S = 2.5

foLrkj L – S = 30  – 0 = 30   foLrkj = L – S = 27.5 – 2.5 = 25

  CR = 
L S
L S
−
+

=
−
+

30 0
30 0  = 1 CR = 

L S
L S

27.5 2.5
27.5 2.5

−
+

=
−
+

=
25
30

CR = 0.83

mnkgj.k (Illustration) 3: fuEu caVu ls foLrkj xq.kkad Kkr dhft,μ

oxZ% 1—5 6—10 11—15 16—20 21—25 26—30

vko`fÙk% 8 7 6 15 11 9

gy (Solution) : lekos'kh oxkZUrjksa dks igys viothZ oxkZUrjksa esa cny fy;k tkrk gSA mDr leadksa esa U;wure

lhek 0.5 o vfèkdre lhek 30.5 gSA
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foLrkj xq.kkad (CR) = 
L S
L S

30.5 0.5
30.5 0.5

−
+

=
−
+

=
30
31

CR = 0.97

foLrkj xq.kkad fdls dgrs gSa \

foLrkj osQ xq.k o lhek,¡

(Merits and Limitations of Range)

foLrkj osQ xq.k (Merits)μvifdj.k Kkr djus dh lcls ljy jhfr gS vkSj vklkuh ls le>k tk ldrk

gSA cM+s m|ksxksa esa oLrq osQ fdLe fu;U=k.k esa bldk cgqr iz;ksx gksrk gSA

foLrkj dh lhek,¡ (Limitations)μfoLrkj esa fuEu nks"k ik;s tkrs gSaμ

1. vfLFkj ekiμfoLrkj Js.kh osQ fopj.k dk fLFkj eki ugha gSA ;g osQoy nks pje ewY;ksa ij fuHkZj

gksrk gSA ;g izfrp;u ifjorZuksa ls vR;f/d :i ls izHkkfor gksrk gSA pje ewY;ksa esa ,dek=k ifjorZu

gksus ls foLrkj dk ewY; iwjh rjg izHkkfor gksrk gSA

2. lHkh inewY;ksa ij vk/kfjr u gksukμfoLrkj Js.kh osQ lHkh inewY;ksa ij vk/kfjr ugha gksrkA vf/

dre o U;wure ewY;ksa osQ chp osQ inksa esa gksus okys ifjorZuksa dk foLrkj ij dksbZ izHkko ugha iM+rkA

vr% ;g vifdj.k dh v/wjh ,oa vfo'luh; eki gSA

3. Js.kh dh cukoV dh tkudkjh ugha nsrkμfoLrkj dk lcls cM+k nks"k ;g gS fd blls Js.kh dh

cukoV vFkok pje lhekvksa osQ chp inewY;ksa osQ iSQykoksa ;k fc[kjko (Scatter) dh tkudkjh ugha

gksrh gSA nks Jsf.k;ksa dk foLrkj leku gksus ij Hkh mudh cukoV esa cgqr vUrj gks ldrk gSA ,d

lefer o vlfer caVu dk foLrkj ,d leku gks ldrk gSA tcfd ,sls nks caVuksa dk vifdj.k

dHkh Hkh le:i ugha gks ldrkA

4. [kqys fljs okys o vko`fÙk caVuksa osQ fy, vuqi;qDrμ[kqys flj caVu esa pje lhek,¡ vKkr gksus

osQ dkj.k foLrkj Kkr ugha dj ldrs tcfd blesa vifdj.k gks ldrk gSA ;g vko`fÙk caVuksa osQ

fy, Hkh vuqi;qDr gksrk gS D;kasfd foLrkj fudkyrs le; vko`fÙk dk iz;ksx ugha gksrk gSA

5. chtxf.krh; foospu osQ fy, vuqi;qDrμfoLrkj chtxf.krh; foospu osQ fy, Hkh vuqi;qDr gS

D;ksafd  bldk vkSj vkxs lkaf[;dh; ifjdyuksa esa iz;ksx lEHko ugha gSA

foLrkj osQ mi;ksx (Uses of Range)

foLrkj dk vusd {ks=kksa esa iz;ksx fd;k tkrk gSA

1. xq.k fu;U=k.kμmRikfnr dh tkus okyh oLrqvksa osQ fdLe fu;U=k.k esa foLrkj ,d mi;ksxh midj.k

gSA mRiknu osQ nkSjku fu£er fofHkUu bdkb;ksa esa oqQN vUrj gks ldrk gSA bl fLFkfr esa foLrkj }kjk

mPpre o fuEure lhek,¡ Kkr djosQ ;g irk yxk fy;k tkrk gS fd fdruh bdkb;k¡ mu lhekvksa

osQ vUnj ;k ckgj gSaaA

2. lkekU; thou esa mi;ksx (Uses in Common Life)μfoLrkj dk iz;ksx eqnzk&njksa] fofue;&njksa] LdUèk]

va'k o izfrHkwfr;ksa] lksus] pk¡nh osQ ewY;ksa esa gksus okys ifjorZuksa dk vè;;u djus osQ fy, fd;k tkrk

gSA
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3. ekSle dk iwokZuqeku (Weather Forecasting)μfoLrkj dh lgk;rk ls vf/dre o U;wure rkieku

osQ chp gksus okys fopj.k dk irk yxk;k tkrk gSA ftlls fdlh fuf'pr fnu o dky osQ fy,

iwokZuqeku yxkuk lEHko gks ikrk gSA

6-3 vUrj&prqFkZd foLrkj (Inter-Quartile Range)

vUrj&prqFkZd foLrkj] dk gh lq/jk o mUur :i gksrk gSA ;g lead Js.kh osQ r`rh;&prqFkZd o izFke&prqFkZd
osQ vUrj dh eki gksrk gSA ;g eki foLrkj ls T;knk Js"B gksrk gS D;ksafd izFke o r`rh; prqFkZd osQ chp
Js.kh osQ 50 izfr'kr in&ewY; 'kkfey gks tkrs gSaA blosQ fu/kZjd pje ewY; u gksdj Js.kh osQ prqFkZd gksrs
gSaA

ifjx.ku fof/μ

(1) igys nksuksa prqFkZd Kkr dj fy;s tkrs gSaA

(2) fiQj fuEu lw=k dk iz;ksx djrs gSaμ
I.Q.R = Q3 – Q1 I.Q.R.–Inter-Quartile Range

Q3μr`rh; prqFkZd

Q1μizzFke prqFkZd

xq.k (Merits)

(1) ;g Hkh vifdj.k osQ eki dh ,d ljy o vklku jhfr gSA

(2) lhekUr ewY;ksa dk izHkko u iM+us osQ dkj.k foLrkj ls Js"B fof/ gSA

(3) tc lhekUr ewY; vlkekU;] vR;kf/d fo"ke ,oa yEch iw¡N okys oØ izn£'kr djrs gkssa] rc ;g
jhfr mi;qDr gksrh gSA

nks"k (Demerits)

(1) ;g Js.kh osQ eè; osQ vkxs Hkkx dk foLrkj (Q3 – Q1) crkrk gS ftlesa lHkh inewY; 'kkfey u gksus
osQ dkj.k izfrfuf/ eki ugha dgh tk ldrh gSA

(2) leadekyk dh cukoV dk Hkh Kku ugha gks ikrk gSA

(3) foLrkj dh Hkkafr ,d vfLFkj eki gSA

(4) bldk Hkh chtxf.krh; foospu lEHko ugha gSA

6-4 'kred foLrkj (Percentile Range)

vifdj.k Kkr djus osQ fy, 'kred foLrkj dk Hkh iz;ksx fd;k tk ldrk gSA ;g eki 'kred foHkktu
ewY;ksa ij vk/kfjr gSA blesa 90 rFkk 10 Øela[;k osQ 'kred foHkktuksa (90th Percentile and 10th Percentile)
dk vUrj 'kred foLrkj (10–90 Percentile Range) dgykrk gSA bls fuEu fof/ }kjk ifjdfyr djrs gSaμ

(1) Js.kh 90th rFkk 10th Percentile fudky fy, tkrs gSaA

(2) fuEu lw=k dk iz;ksx fd;k tkrk gSμ

'kred foLrkj (PR) = P90 – P10

'kred foLrkj dks n'ked foLrkj (Decile Range) Hkh dgrs gSa D;ksafd P10 = D1 ,oa P90 = D9 gksrk gSA
pwafd izfr'kr ewY;ksa dks le>uk vf/d ljy gS blfy, O;ogkj esa 'kred foLrkj dk gh T;knk iz;ksx fd;k
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tkrk gSA

vifdj.k dh ;g jhfr foLrkj ,oa vUrj&prqFkZd foLrkj ls Js"B ekuh tkrh gS D;ksafdμ(1) ;g pje ewY;ksa
ls izHkkfor ugha gksrhA (2) ;g Js.kh osQ eè; osQ 80% ewY;ksa ij vk/kfjr gksrh gSA 'kred foLrkj leadekyk
osQ foHkktu ewY;ksa ij vk/kfjr gksrs gSaA budk iz;ksx ;g fuf'pr djus osQ fy, fd;k tkrk gS fd Js.kh osQ
80% ewY; fdu lhekvksa osQ vUrxZr iSQys gq, gSaA

'kred foLrkj esa ogh xq.k&nks"k gksrs gSa tks foLrkj o vUrj&prqFkZd foLrkj esa ik;s tkrs gSaA f'k{kk o euksfoKku
osQ {ks=k esa ;g jhfr mi;ksxh gSA

mnkgj.k (Illustration) 4: 100 fo/k£Fkvksa dks fdlh ijh{kk esa fuEu vad izkIr gq, gSaμ

izkIrkad Nk=kksa dh la[;k izkIrkad Nk=kksa dh la[;k

46—50 2 21—25 30
41—45 5 16—20 20

36—40 5 11—15 15

31—35 6 6—10 5
26—30 10 1—5 2

gy (Solution): fuEu Js.kh dks vkjksgh Øe esa foU;kflr djosQ lap;h vko`fÙk fudkyh tk,xhμ

vad vko`fÙk lap;h vko`fÙk vad vko`fÙk lap;h vko`fÙk

1—5 2 2 26—30 10 82

6—10 5 7 31—35 6 88
11—15 15 22 36—40 5 93

16—20 20 42 41—45 5 98

21—25 30 72 46—50 2 100

N = 100

izFke prqFkZd r`rh; prqFkZd

Q1 = Size of 
N
4

th item Q3 = Size of 
3N
4

th item

= Size of 
100

4  or 25th item = Size of 
300

4  or 75th item

∴ 16 – 20 is the Q1 class ∴ (26 – 30) is the Q3 class

Q1 = l + 
i
f  (q1 – C) Q3 = l + 

i
f  (q3 – C)

= 15.5 + 
5
20  (25 – 22)  = 25.5 + 

5
10  (75 – 72)

= 15.5 + 
5 3
20
×

 = 25.5 + 
5 3
10
×

= 15.50 + .75 = 25.5 + 1.5

Q1 = 16.25  Q3 = 27.0

10ok¡ 'kred 90ok¡ 'kred

P10 = Size of 
10N
100

th item P90 = Size of 
90N
100

th item

 = Size of 10th item  = Size of 90th item

(1) eè;orhZ 50% Nk=kksa o

(2) eè;orhZ 80% Nk=kksa osQ

izkIrkdksa dk foLrkj Kkr

dhft,A
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∴ (11 – 15) is the P10 class ∴ (36 – 40) is the P90 class

 P10 = l + 
i
f (P10 – C) P90 = l + 

i
f  (P90 – C)

= 10.5 + 
5
15  (10 – 7)  = 35.5 + 

5
5  (90 – 88)

= 10.5 + 
5 3
15
×

 = 10.5 + 1.0  = 35.5 +
5 2

5
×

 = 35.5 + 2.0

 P10 = 11.5 P90 = 37.5

(i) vUrj&prqFkZd foLrkj (IQR) = Q3 – Q1 = 27.00 – 16.25

IQR = 10.75

(ii) 'kred foLrkj (PR) = P90 – P10 = 37.5 – 11.5

 PR = 26

vr% eè;orhZ 50% fo|k£Fk;ksa osQ izkIrkadksa dk foLrkj = 10.75

eè;orhZ 80% fo|k£Fk;ksa osQ izkIrkadksa dk foLrkj = 26

foLrkj] vUrj&prqFkZd vkSj 'kred foLrkj vifdj.k Kkr djus dh lhek jhfr;k¡ (methods
of limit) gSaA

6-5 prqFkZd fopyu (Quartile Deviation)

prqFkZd fopyu Hkh Js.kh osQ prqFkZd ewY;ksa ij vk/kfjr vifdj.k dh ,d eki gSA r`rh; prqFkZd ,oa izFke

prqFkZd osQ vUrj osQ vk/s dks prqFkZd fopyu (Quartile Deviation) ;k v¼Z vUrj&prqFkZd foLrkj (Semi

Inter Quartile Range) dgrs gSaA prqFkZd fopyu Kkr djus osQ fy, fuEu lw=k dk iz;ksx fd;k tkrk gSμ

Q. D. = 
Q Q

2
3 1−

,d lefer Js.kh esa eè;dk (M) nksuksa prqFkZdksa (Q1 o Q3) ls leku nwjh ij fLFkj gksrk gSA vr% ;fn

QD dk eku Q1 esa tksM+ fn;k tk, vkSj Q3 esa ls ?kVk fn;k tk;s rks izkIr eku eè;dk gksxk vFkkZr~

Q1 + QD = Q3 – QD = M

ijUrq Jsf.k;k¡ vf/drj lefer u gksdj lk/kj.kr% vlefer gksrh gSa] muesa ;g vUrj leku ugha gksrk cfYd

vUrj dh ek=kk ftruh vf/d gksrh gS Js.kh izlkekU;rk ls mruh gh nwj gks tkrh gS vFkkZr~ vifdj.k c<+us

yxrk gSA

prqFkZd fopyu xq.kkad (Coefficient of Quartile Deviation)μprqFkZd fopyu vifdj.k dh fujis{k eki

gSA fofHkUu Jsf.k;ksa osQ prqFkZd fopyu dh rqyuk djus osQ fy, bldk lkis{k eki fudkyk tkrk gSA ;g

lkis{k eki] prqFkZd fopyu xq.kkad dgykrk gSA bls Kkr djus osQ fy, prqFkZd fopyu osQ fujis{k eki

dks nksuksa prqFkZdksa osQ ekè; ls Hkkx ns fn;k tkrk gSA bldk fuEu lw=k gSμ
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prqFkZd fopyu xq.kkad = 

Q Q
2

Q Q
2

Q Q
Q Q

3 1

3 1

3 1

3 1

−

+
=

−
+

mnkgj.k (Illustration) 5: fuEu nks Jsf.k;ksa esa vifdj.k dh rqyuk prqFkZd ekiksa }kjk dhft,μ

Å¡pkbZ (bap esa) % 58 56 62 61 63 64 65 59 62 65 55

Hkkj (ikS.M esa) % 117 112 127 123 125 130 106 119 121 132 108

gy (Solution):

prqFkZd ekiksa }kjk vifdj.k dh rqyuk osQ fy, prqFkZd fopyu xq.kkad Kkr fd;k tk,xkμ

Øe % 1 2 3 4 5 6 7 8 9 10 11

Å¡pkbZ % 55 56 58 59 61 62 62 63 64 65 65

Hkkj % 106 108 112 117 119 121 123 125 127 130 132

(A) Å¡pkbZ (B) Hkkj

 Q1 = Size of 
N

4
+F

HG
I
KJ

1
th item Q1 = Size of 

N
4
+F

HG
I
KJ

1
 th item

 = Size of 
11

4
+F

HG
I
KJ

1
 or 3rd item  = Size of 

11
4
+F

HG
I
KJ

1
 or 3rd item

Q1 = 58 Q1 = 112

Q3 = Size of 
3(N

4
+ 1)

 th item Q3 = Size of 
3(N

4
+ 1)

 th item

 = Size of 
3(11

4
+ 1)

 = 9th item  = Size of 
3(11

4
+ 1)

 = 9th item

  Q3 = 64  Q3 = 127

prqFkZd fopyu xq.kkad = 
Q Q
Q Q

3 1

3 1

−
+

prqFkZd fopyu xq.kkad = 
Q Q
Q Q

3 1

3 1

−
+

= 
64 58
64 58

−
+

=
6

122  = .049 = 127 112
127 112

15
239

−
+

=  = .063

vr% Hkkj esa Å¡pkbZ dh vis{kk vf/d vifdj.k gSA

mnkgj.k (Illustration) 6: fuEu caVu ls vifdj.k osQ prqFkZd xq.kkad dk ifjdyu dhft,μ

in dk osQUnzh; eku % 1 2 3 4 5 6 7 8 9 10

vko`fÙk % 2 9 11 14 20 24 20 16 5 2

gy (Solution): fn;s x;s eè;&fcUnq osQ vk/kj ij oxkZUrj Kkr fd;s tk;saxsA eè; fcUnq dk vUrj 1 gSA

vr% 0.5 eè; ewY; esa ?kVkus o tksM+us ij fupyh o Åijh lhek izkIr gks tk,xhA
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prqFkZdksa dk ifjdyuμ

eè;eku oxkZUrj vko`fÙk lap;h vko`fÙk

1 .5—1.5 2 2
2 1.5—2.5 9 11
3 2.5—3.5 11 22
4 3.5—4.5 14 36
5 4.5—5.5 20b 56
6 5.5—6.5 24 80
7 6.5—7.5 20 100
8 7.5—8.5 16 116
9 8.5—9.5 5 121

10 9.5—10.5 2 123

N = 123

Q1 = Size of 
N
4

th item Q3 = Size of 
3N
4

th item

 = Size of 
123
4  = 30.75th item  = Size of 

3 123
4

×
 = 92.25th item

∴ (3.5 – 4.5) Q1 oxZ gSA ∴ (6.5 – 7.5) Q3 oxZ gSA

Q1 = l + 
i
f  (q1 – C) Q3 = l + 

i
f  (q3 – C)

 = 3.5 + 
1

14  (30.75 – 22)  = 6.5 + 
1

20  (92.25) – 80)

 = 3.5 + 
8.74
14  = 3.5 + .625  = 6.5 + 

12.25
20  = 6.5 + .6125

   Q1 = 4.125  Q3 = 7.1125

vifdj.k dk prqFkZd xq.kkad = 
Q Q
Q Q

3 1

3 1

−
+

= 
7.1125 4.1250
7.1125 4.1250

−
+

= 
2.9875
11.2375

 = 0.27

vr% prqFkZd fopyu xq.kkad = 0.27

prqFkZd fopyu osQ xq.k (Merits of Quartile Deviation)

1. ljyrkμbldk x.ku ,oa le>uk cgqr vklku gSA

2. pje ewY;ksa dk U;wure izHkkoμvifdj.k dh bl eki ij pje ewY;ksa dk cgqr de izHkko iM+rk

gSA

3. eè; Hkkx dk vifdj.kμ;g eki ogk¡ mi;ksxh gksrh gS tgk¡ Js.kh osQ eè; osQ vk/s Hkkx dk

vè;;u djuk gksA



uksV

LOVELY PROFESSIONAL UNIVERSITY 93

bdkbZμ6: vifdj.k% vFkZ ,oa fo'ks"krk,¡] vifdj.k osQ lkis{k ,oa fujis{k eki] jsat] prqFkZd fopyu ,oa 'kred foLrkj

prqFkZd fopyu dk iz;ksx [kqyh lhekvksa okys oxks± vkSj fo"ke caVuksa esa Hkh fd;k

tk ldrk gSA

prqFkZd fopyu osQ nks"k (Demerits of Quartile Deviation)

1. v/wjh tkudkjhμprqFkZd fopyu dh eki ls lead Js.kh dh cukoV dk Bhd&Bhd irk ugha

pyrkA

2. lHkh ewY;ksa ij vk/kfjr u gksukμ;g Js.kh osQ lHkh ewY;ksa ij vk/kfjr u gksdj Js.kh osQ eè;

osQ 50% ewY;ksa ij vk/kfjr gksrk gS vFkkZr~ 'kq: osQ 25% o vkf[kj osQ 25% ewY;ksa dks NksM+ nsrk

gSA

3. chtxf.krh; foospuμoLrqr% ;g ,d fLFkrh; ekè; ;k eki gS tks iSekus ij osQoy nwjh dks n'kkZrk

gSA ;g fdlh ekè; ls inewY;ksa osQ fopj.kksa dk vè;;u ugha djrk blfy, bldk chtxf.krh;

foospu lEHko ugha gSA

4. izfrp;u ifjorZu osQ izfr laosnu'khyμ;g izfrp;u ifjorZuksa ls vR;f/d izHkkfor gksrk gSA

5. lhfer mi;ksxμ,slh Jsf.k;ksa esa ftuosQ fofHkUu inewY;ksa esa cgqr fopj.k gks] prqFkZd fopyu

vifdj.k dk mi;qDr eki ugha gSA

Lo&ewY;kadu (Self Assessment)

2- fn, x, iz'uksa dks gy dhft,μ

1. uhps ,d iSQDVªh osQ 8 Jfedksa dh etnwjh osQ vk¡dM+s fn, gq, gSaA foLrkj ,oa foLrkj xq.kkad dh
x.kuk dhft,A

Wages (Rs.) : 100 150 220 80 85 195 275 140

2. uhps ,d d{kk osQ 80 fo|k£Fk;ksa osQ izkIrkad fn, gq, gSaA foLrkj ,oa foLrkj xq.kkad Kkr dhft,A

Marks No. of Students

0—10 4
10—20 12

20—30 20

30—40 18
40—50 15

50—60 8

60—70 2
70—80 1

3. fuEu leadksa ls prqFkZd fopyu dh x.kuk dhft,A

Size Frequency

4—8 6
8—12 10
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12—16 18

16—20 30
20—24 15

24—28 12

28—32 10
32—36 6

36—40 2

4. fuEufyf[kr vadksa ls prqFkZd fopyu rFkk mldk xq.kkad Kkr dhft,μ

Height (cm) : 150 151 152 153 154 155 156 157 158

No. of Students : 15 20 32 35 33 22 20 12 10

6-6 lkjka'k (Summary)

• vifdj.k ls rkRi;Z lead Js.kh osQ izlkj fo[kjko (Scatter) rFkk fopj.k (Variation) vkfn ls
gSA osQUnzh; izo`fÙk osQ eki izFke Js.kh osQ ekè; dgykrs gSa D;ksafd budh x.kuk dk vk/kj lead
Js.kh osQ fofHkUu in ewY; gksrs gSa tcfd vifdj.k Kkr djus osQ fy, igys lkaf[;dh; ekè; Kkr
fd, tkrs gSa vkSj mlosQ ckn muls in ewY;ksa osQ fopyu Kkr dj mudk ekè; fudkyk tkrk gS]
vr% vifdj.k osQ ekiksa dks f}rh; Js.kh osQ ekè; dgk tkrk gSA

• vifdj.k dks izlkj (spread), fc[kjko (scatter) rFkk fopj.k (variation) vkfn ukeksa ls Hkh iqdkjk
tkrk gSA vifdj.k dk lEcU/ leadksa dh ,d:irk ls gS vkSj bldk dke ekè; esa in&ewY;ksa osQ
fc[kjko ;k iSQyko dh eki djuk gSA

• vifdj.k 'kCn dk nks vFkks± esa iz;ksx fd;k tkrk gSA izFke vFkZ esa vifdj.k dk vFkZ lead Js.kh
osQ lhekUr ewY;ksa osQ vUrj ;k lhek foLrkj ls gSA blosQ vuqlkj] vifdj.k gesa mu lhekvksa dk
vUrj crkrk gS ftuosQ Hkhrj leadekyk osQ in ik;s tkrs gSaA blosQ foijhr nwljs vFkZ esa vifdj.k
Js.kh osQ ekè; ls fudkys x;s fofHkUu inksa osQ fopyuksa dk ekè; gSA

• osQUnzh; izo`fÙk osQ fofHkUu eki (lekUrj ekè;] cgqyd] eè;dk vkfn) izFke Js.kh osQ ekè; dgykrs
gSa D;ksafd ;s okLrfod inewY;ksa ij vk/kfjr gksrs gSaA tcfd vifdj.k osQ eki f}rh; Js.kh osQ ekè;
dgykrs gSa D;ksafd blosQ fy, igys leadksa dk lekUrj ekè; Kkr djrs gSa fiQj ml ekè; ls fofHkUu
ewY;ksa osQ fopyuksa ;k vUrjksa dk ekè; Kkr djrs gSaA

• tc fdlh lead Js.kh osQ izlkj] fc[kjko ;k fopj.k dh eki fujis{k :i esa ml Js.kh dh bdkbZ
esa gh Kkr dh tkrh gS rks mls vifdj.k dh fujis{k eki dgrs gSaA

• rqyukRed vè;;u osQ fy, fujis{k eki dks lEcfU/r ekè; ls Hkkx nsus ij tks vuqikr ;k izfr'kr
vkrk gS og vifdj.k dh lkis{k eki (relative measure of dispersion) dgykrh gSA

• fdlh lead Js.kh osQ lcls cM+s vkSj lcls NksVs ewY; osQ vUrj dks mldk foLrkj ;k ijkl (Range)
dgrs gSaA ;g vifdj.k Kkr djus dh lcls ljy ,oa voSKkfud jhfr gSA ;g fdlh Hkh Js.kh osQ
pje (lhekUr) ewY;ksa dk vUrj gksrk gSA

• foLrkj vifdj.k dk ,d fujis{k eki gS tks rqyukRed vè;;u osQ fy, vuqi;qDr gS] vr% rqyuk
djus osQ fy, foLrkj dk lkis{k eki Kkr fd;k tkrk gSA ;fn foLrkj dks pje inksa osQ ;ksx ls
foHkkftr dj fn;k tk, rks mls foLrkj xq.kkad ;k ijkl xq.kkad dgrs gSaA

• mRikfnr dh tkus okyh oLrqvksa osQ fdLe fu;U=k.k esa foLrkj ,d mi;ksxh midj.k gSA mRiknu osQ
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nkSjku fu£er fofHkUu bdkb;ksa esa oqQN vUrj gks ldrk gSA bl fLFkfr esa foLrkj }kjk mPpre o
fuEure lhek,¡ Kkr djosQ ;g irk yxk fy;k tkrk gS fd fdruh bdkb;k¡ mu lhekvksa osQ vUnj
;k ckgj gSaaA

• foLrkj dk iz;ksx eqnzk&njksa] fofue;&njksa] LdUèk] va'k o izfrHkwfr;ksa] lksus] pk¡nh osQ ewY;ksa esa gksus
okys ifjorZuksa dk vè;;u djus osQ fy, fd;k tkrk gSA

• foLrkj dh lgk;rk ls vf/dre o U;wure rkieku osQ chp gksus okys fopj.k dk irk yxk;k tkrk
gSA

• vUrj&prqFkZd foLrkj] dk gh lq/jk o mUur :i gksrk gSA ;g lead Js.kh osQ r`rh;&prqFkZd o
izFke&prqFkZd osQ vUrj dh eki gksrk gSA ;g eki foLrkj ls T;knk Js"B gksrk gS D;ksafd izFke o
r`rh; prqFkZd osQ chp Js.kh osQ 50 izfr'kr in&ewY; 'kkfey gks tkrs gSaA

• vifdj.k Kkr djus osQ fy, 'kred foLrkj dk Hkh iz;ksx fd;k tk ldrk gSA ;g eki 'kred
foHkktu ewY;ksa ij vk/kfjr gSA blesa 90 rFkk 10 Øela[;k osQ 'kred foHkktuksa (90th Percentile

and 10th Percentile) dk vUrj 'kred foLrkj (10–90 Percentile Range) dgykrk gSA bls fuEu
fof/ }kjk ifjdfyr djrs gSaA

• 'kred foLrkj dks n'ked foLrkj (Decile Range) Hkh dgrs gSa D;ksafd P10 = D1 ,oa P90 = D9 gksrk
gSA pwafd izfr'kr ewY;ksa dks le>uk vf/d ljy gS blfy, O;ogkj esa 'kred foLrkj dk gh T;knk
iz;ksx fd;k tkrk gSA

• 'kred foLrkj esa ogh xq.k&nks"k gksrs gSa tks foLrkj o vUrj&prqFkZd foLrkj esa ik;s tkrs gSaA f'k{kk
o euksfoKku osQ {ks=k esa ;g jhfr mi;ksxh gSA

• prqFkZd fopyu Hkh Js.kh osQ prqFkZd ewY;ksa ij vk/kfjr vifdj.k dh ,d eki gSA r`rh; prqFkZd
,oa izFke prqFkZd osQ vUrj osQ vk/s dks prqFkZd fopyu (Quartile Deviation) ;k v¼Z vUrj&prqFkZd
foLrkj (Semi Inter Quartile Range) dgrs gSaA

• prqFkZd fopyu vifdj.k dh fujis{k eki gSA fofHkUu Jsf.k;ksa osQ prqFkZd fopyu dh rqyuk djus
osQ fy, bldk lkis{k eki fudkyk tkrk gSA ;g lkis{k eki] prqFkZd fopyu xq.kkad dgykrk gSA
bls Kkr djus osQ fy, prqFkZd fopyu osQ fujis{k eki dks nksuksa prqFkZdksa osQ ekè; ls Hkkx ns fn;k
tkrk gSA

6-7 'kCndks'k (Keywords)

• xqfPNrμ,d izdkj osQ vk¡dM+ksa dk lewgA

• 'kred (Percentile)μcks/] izR;{k oLrqA

6-8 vH;kl iz'u (Review Questions)

1- vifdj.k dks le>kb,A vifdj.k ekius dh dkSu&dkSu lh fof/;k¡ gSa \

2- vifdj.k osQ ekiksa osQ :i esa iz;qDr foLrkj osQ xq.k ,oa lhek,¡ crkb,A

3- foLrkj rFkk vUrj&prqFkZd foLrkj esa varj Li"V dhft,A

4- 'kred prqFkZd foLrkj ij izdk'k Mkfy,A

5- prqFkZd fopyu rFkk prqFkZd fopyu xq.kkad dh x.kuk fof/ le>kb, rFkk buosQ xq.k ,oa nks"k

crkb,A
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mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1. vifdj.k 2. forj.k 3. nks 4. fopj.kA

2. 1. Range = 195; C.R. = .549 2. Range = 80; C.R. = 1.0

3. Q.D. = 5.2 4. Q.D. = 1.5; C of Q.D. = .0098

6-9 lanHkZ iqLrosaQ (Further Readings)

1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]

ubZ fnYyh & 110055

2. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡

lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZ—7% ekè; fopyu ,oa izeki fopyu

bdkbZμ7: ekè; fopyu ,oa izeki fopyu (Mean
Deviation and Standard Deviation)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

7.1 ekè; fopyu (Mean Deviation)

7.2 ekè; fopyu xq.kkad (Coefficient of Mean Deviation)

7.3 ekè; fopyu osQ ifjdyu dh jhfr;k¡ (Methods of Calculation of Mean Deviation)

7.4 ekè; fopyu osQ xq.k ,oa nks"k (Merits  and Demerits of Mean Deviation)

7.5 izeki fopyu ;k ekud fopyu (Standard Deviation)

7.6 izeki fopyu osQ ifjdyu dh jhfr;k¡ (Methods of Calculation of Standard Deviation)

7.7 izeki fopyu osQ xq.k ,oa nks"k (Merits and Demerits of Standard Deviation)

7.8 lkjka'k (Summary)

7.9 'kCndks'k (Keywords)

7.10 vH;kl&iz'u (Review Questions)

7.12 lUnHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• ekè; fopyu] ekè; fopyu xq.kkad ,oa blosQ ifjdyu dh jhfr;ksa dk foospu djus esaA

• izeki fopyu] izeki fopyu ifjdyu dh jhfr;ksa ,oa xq.k&nks"kksa dk foospu djus esaA

izLrkouk (Introduction)

ekè; fopyu vifdj.k dk Js"B eki gS D;ksafd ;g okLrfod ekè; }kjk fofHkUu inewY;ksa ls fy;s x;s fopyuksa
dk lekUrj ekè; gksrk gSSA vr% lead Js.kh osQ fdlh lkaf[;dh; ekè; (lekUrj ekè;] eè;dk ;k cgqyd)
ls fudkys x;s fofHkUu ewY;ksa osQ fopyuksa dk lekUrj ekè; mldk ekè; fopyu dgykrk gSA ekè; fopyu
dks izFke vifdj.k ifj?kkr (First Moment of Dispersion) Hkh dgrs gSaA

izeki fopyu dks loZizFke dkyZ fi;lZu us iz;ksx fd;k FkkA vifdj.k osQ ,d vkn'kZ eki osQ fy, vko';d
lHkh fo'ks"krkvksa dks ;g iwjk djrk gS blfy, ;g vkn'kZ o oSKkfud eki gS vkSj lkaf[;dh; fo'ys"k.kksa esa
lokZfèkd iz;ksx dh tkrh gSA
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7-1 ekè; fopyu (Mean Deviation)

ewY;ksa osQ fopyu fudkyrs le; chtxf.krh; fpÉ + vkSj – dks NksM+ fn;k tkrk gS vFkkZr~ Í.kkRed fopyu
(Negative deviation) Hkh /ukRed (Positive) eku fy;s tkrs gSaA

ekè; fopyu Kkr djus esa fuEu ckrksa dk è;ku j[kk tkrk gSμ

1. ekè; dk pquko (Selection of Average)μlS¼kfUrd :i ls ekè; fopyu lekUrj ekè;] eè;dk o
cgqyd esa ls fdlh ,d ls fudkyk tk ldrk gS ijUrq O;kogkfjd :i esa cgqyd dk iz;ksx ugha fd;k
tkrk gS D;ksafd ;g vfuf'pr gksus osQ dkj.k Hkzked fu"d"kZ nsrk gSA tcfd eè;dk loksZÙke gksrk gS
D;ksafd ;g fLFkj] fuf'pr o izfrfuf/ ekè; gS vkSj blls fudkys x, fopyuksa dk ;ksx lcls de gksrk
gSA lekUrj ekè; ls Hkh fopyu Kkr fd;k tk ldrk gSA

2. chtxf.krh; fpÉksa dh mis{kk (Ignoring Algebraic Signs)μekè; fopyu fudkyrs le; + ,oa –

fpÉksa dks NksM+ fn;k tkrk gS vFkkZr~ Í.kkRed fopyuksa dks Hkh /ukRed eku fy;k tkrk gSA ,sls fopyuksa
dks O;Dr djus osQ fy, d osQ nksuksa vksj nks [kM+h js[kk,¡ AA (modulus) cuk nh tkrh gSa] bl izdkj |d|

dk vFkZ ;g gS fd fopyu fudkyrs le; fpÉksa dks NksM+ fn;k x;k gSA ,slk blfy, fd;k tkrk gS
D;ksafd fopyuksa dk chtxf.krh; ;ksx lekUrj ekè; ls fudkyus ij 'kwU; gksrk gS vkSj eè;dk ls
fudkyus ij Hkh yxHkx 'kwU; gksrk gSA

3- fopyuksa dk ekè; (Averaging of Deviations)μlHkh fopyuksa osQ tksM+ (∑|d|) dks inksa dh la[;k
ls Hkkx nsus ij ekè; fopyu Kkr gks tkrk gSA vko`fÙk Js.kh dh n'kk esa fopyuksa vkSj vko`fÙk;ksa dk
xq.kk djosQ oqQy fopyuksa dk ;ksx fudkyk tkrk gS vkSj bl ;ksx dks N or ∑f ls Hkkx fn;k tkrk gSA

laosQrk{kj (Symbol)μekè; fopyu osQ fy, xzhd o.kZekyk osQ v{kj δ (MsYVk) dk iz;ksx fd;k tkrk gSA ftl
ekè; ls ekè; fopyu fudkyk tkrk gS δ osQ ckn mldk laosQrk{kj uhps dh vksj milaosQr (Subscript) osQ
:i esa fy[k fn;k tkrk gSμ

eè;dk ls lekUrj ekè; ls cgqyd ls

δm = 
∑| |dm

N δx = 
∑| |dx

N δ2 = 
∑| |dz

N

7-2 ekè; fopyu xq.kkad (Coefficient of Mean Deviation)

ekè; fopyu vifdj.k dh ,d fujis{k eki gS vFkkZr~ ;g mlh bdkbZ esa O;Dr gksrk gS tks ewy leadksa dh gSA
ijUrq rqyukRed foospu osQ fy, ekè; foospu osQ fy, ekè; fopyu dh fujis{k eki dks lkis{k eki esa cnyk
tkrk gSA blosQ fy, ekè; fopyu osQ fujis{k eki dks ml ekè; ls Hkkx fn;k tkrk gS ftlls ;s fopyu fudkys
x;s gSa vFkkZr~

ekè; fopyu xq.kkad = 
δM
M  (eè;dk ls) or

δ x
x

 (lekUrj ekè;)

7-3 ekè; fopyu osQ ifjdyu dh jhfr;k¡ (Methods of Calculation of Mean
Deviation)

O;fDrxr Js.kh (Individual series) esa ekè; fopyuμekè; fopyu Kkr djus dh nks jhfr;k¡ gSaμ
(a) izR;{k jhfr] (b) y?kq jhfrA

1. izR;{k jhfr (Direct Method)μbl jhfr ls ekè; fopyu fuEu izdkj Kkr djrs gSaμ
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(a) lcls igys ml ekè; dks Kkr djrs gSa ftlls ekè; fopyu fudkyuk gksA

(b) fiQj mlh ekè; ls chtxf.krh; fpÉksa dks NksM+rs gq, fofHkUu ewY;ksa ls fopyu |d| fudky fy;s
tkrs gSaA

(c) bu fopyuksa dks tksM+ ∑|d| fudky fy;k tkrk gSA

(d) fiQj fuEu lw=k dk iz;ksx djrs gSaμ

δM = 
∑| |,dM

N δ x  = 
∑| |dx

N , δZ = 
∑| |dz

N

ekè; fopyu xq.kkad fudkyus osQ fy, ekè; fopyu dks lEcfU/r ekè; ls Hkkx
ns fn;k tkrk gSA

mnkgj.k (Illustration) 1:

fuEu vk¡dM+ksa ls eè;dk ,oa lekUrj ekè; }kjk fopyu vkSj muosQ xq.kkad Kkr dhft,μ
47, 50, 58, 45, 53, 59, 47, 60, 49

gy (Solution):

lcls igys inewY;ksa dks vkjksgh Øe esa O;ofLFkr djosQ eè;dk ,oa lekUrj ekè; Kkr djrs gSa fiQj ekè;
fopyu dk ifjdyu djrs gSaA

ekè; fopyu dk ifjdyuμ

Øekad in ewY; eè;dk 50 ls fopyu ekè; 52 ls fopyu
(fpÉ NksM+dj) fpÉ NksM+dj

|dM| = |X – M| |dx| = |X – X |

1 45 5 7
2 47 3 5
3 47 3 5
4 49 1 3
5 50 0 2
6 53 3 1
7 58 8 6
8 59 9 7

9 60 10 8

;ksx 468 42 44

N = 9 ∑X ∑|dM| ∑| |dX

eè;dk ls lekUrj ekè; ls

Median = Size of 
N + 1

2
F
HG
I
KJ  th item X = 

∑
=

X
N

468
9  = 52

= Size of 
9 + 1

2  = 5th item ekè; fopyu
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ekè; fopyu δM = 
∑

=
| |dM
N

42
9

δX = 
∑

=
| |dX
N

44
9

δM = 4.6 δX = 4.89

ekè; fopyu xq.kkad (C of δM) = 
δM
M

ekè; fopyu xq.kkad (C of δX ) = 
δX
X

= 
4.67
50  = 0.0934 = 

4.89
52

 = 0.0940

2. y?kq jhfr (Short-cut Method)μekè; fopyu Kkr djus dh bl fof/ esa fopyu ugha fy;s tkrs gSa
,oa fuEUk izfØ;k viukbZ tkrh gSμ

1. inksa dks vkjksgh (;k vojksgh) Øe esa j[kk tkrk gSA

2. fiQj] ml ekè; fo'ks"k (eè;dk] lekUrj ekè;] cgqyd) dks Kkr fd;k tkrk gS ftlls ekè;
fopyu fudkyuk gSA

3. fiQj blosQ ckn ekè; ewY; ls vf/d (cM+s) ewY;ksa dk ;ksx (∑XA) Kkr djrs gSaA blh izdkj ekè;
ewY; ls de (NksVs) ewY;ksa dk ;ksx (∑XB) fudky ysrs gSaA

4. fiQj ml ekè; fo'ks"k ls vf/d okys inksa dh la[;k (NA) vkSj de okys inksa dh la[;k (NB) Kkr
dh tkrh gSA

5. vUr esa fuEu lw=kksa dk iz;ksx fd;k tkrk gSμ

eè;dk (M) ls δM =
∑ − ∑ − −X X N N M

N
A B A B( )

δM =
∑ − ∑X X

N
A B

[(NA – NB) = 0 D;ksafd eè;dk Js.kh osQ Bhd osQUnz esa gksrh gS vkSj mlosQ nksuksa vksj osQ
inksa dh la[;k cjkcj gksrh gS vFkkZr~ NA = NB]

eè;dk ( )X  ls] δX  =
∑ − ∑ − −X X N N X

N
A B A B( )

cgqyd (Z) ls] δZ =
∑ − ∑ − −X X N N Z

N
A B A B( )

∑XA o ∑XB = Øe'k% ekè; ls ^vf/d* vkSj ^de* okys ewY;ksa osQ ;ksx gSaA

NA o NB = Øe'k% ekè; ls vf/d vkSj de okys inksa dh la[;k gSaA

N = inksa dh oqQy la[;k gSA

mnkgj.k (Illustration) 2 : fuEu leadksa ls rhuksa ekè; fopyu vkSj muosQ rRlEcU/h eki lkis{k Kkr
dhft,μ

ewY; % 20, 23, 30, 32, 46, 50, 57, 57, 57, 78

gy (Solution):

ekè; fopyu dk ifjdyu rhuksa ekè;ksa }kjk fuEu izdkj fd;k tk,xkμ

ekè;ksa dk ifjdyu (Calculation of Averages)μ

lekUrj ekè; X = 
∑

=
X

N
450
10  = 45
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eè;dk (M) = Size of 
N + 1

2
F
HG
I
KJ  th item = 

10 + 1
2  = 5.5th item

= 
Value of 5 item +  Value of 6  itemth th

2

= 
46 50

2
96
2

+
=  48

fujh{k.k }kjk cgqyd ewY; Z = 57.

ekè; fopyu dh y?kq jhfr }kjk x.kukμ

S. No. Size X  = 45 ls ifjdyu M = 48 ls ifjdyu Z = 57 ls ifjdyu

1. 20 20 20 20
2. 23 23 ΣXB = 105 23 23 ΣXB = 201
3. 30 30 NB = 4 30 ΣXB = 151 30 NB = 6
4. 32 32 32 NB = 5 32
5. 46 46 46 46
6. 50 50 ΣXA = 345 50 50
7. 57 57 NA = 6 57 SXA = 299 57
8. 57 57 57 NA = 5 57
9. 57 57 57 57

10. 78 78 78 78 ΣXA = 78
 NB = 1

N = 10 ∑X = 450

lekUrj ekè; ls ekè; fopyu (Mean Deviation from Mean)

δX  =
∑ − ∑ − −X X N N X

N
A B A B( )

 = 
345 105 6 4 45

10
− − −( )

δX  =
345 105 2 45

10
150
10

− − ×
=

( )
 = 15

C of δX  =
δX
X

=
15
45

 = 0.333

eè;dk ls ekè; fopyu

δM =
∑ − ∑ − −X X N N M

N
A B A B( )

 = 
299 151 5 5 48

10
− − −( )

 = 
299 151

10
−

δM =
148
10

 = 14.8

C of δM =
δM
M

14.8
48

=  = 0.308

cgqyd }kjk ekè; fopyu

δZ =
∑ − ∑ − −

=
− − −X X N N Z

N
A B A B( ) ( )78 201 1 6 57

10

O

Q
PPP

O

Q
PPP

O

Q
PPP

O

Q
PPP

O

Q
PPP

O

Q
PPP
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=
78 201 5 57

10
78 201 285

10
363 201

10
162
10

− − − ×
=

− +
=

−
=

( )

δZ = 16.2

C of δZ =
δZ
Z

16.2
57

=  = 0.284

7-4 ekè; fopyu osQ xq.k ,oa nks"k (Merits and Demerits of Mean Deviation)

ekè; fopyu osQ fuEufyf[kr xq.k gSaμ

1. ljy ,oa cqf¼xE;μekè; fopyu dh x.ku fØ;k ljy gS vkSj ;g vklkuh ls le> esa vk tkrk gSA
;g fdlh Hkh ekè; ls fudkyk tk ldrk gSA

2. lHkh ewY;ksa ij vk/kfjrμ;g Js.kh osQ lHkh ewY;ksa ij vk/kfjr gksus osQ dkj.k ,d oSKkfud jhfr gS
vkSj blls Js.kh dh cukoV dh mfpr tkudkjh izkIr gks tkrh gSA

3. pje ewY;ksa ls de izHkkforμekè; fopyu ij pje ;k lhekUr ewY;ksa dk de izHkko iM+rk gSA

4. fdlh Hkh ekè; ls vkx.kuμekè; fopyu dh x.kuk fdlh Hkh ekè; ls dj ldrs gSaA

5. in lhekvksa dk fu/kZj.kμ,d izlkekU; caVu esa X  ± δ osQ vUrxZr yxHkx 57.3% ewY;ksa dk lekos'k
gksrk gSA

ekè; fopyu osQ fuEufyf[kr nks"k gSaμ

1. chtxf.krh; :i esa v'kq¼μekè; fopyu dk lcls cM+k nks"k ;g gS fd fopyu fudkyrs le;
chtxf.krh; fpÉksa + ,oa – dks NksM+ fn;k tkrk gSA ;fn ,slk u djsa rks oqQy fopyu ges'kk 'kwU; vk;sxkA
ijUrq fpÉksa dks NksM+ nsus ls ;g xf.krh; n`f"Vdks.k ls v'kq¼ ,oa voSKkfud eki gh tkrh gS vkSj mPp
Lrjh; iz;ksx osQ ;ksX; ugha jgrhA

2. vfuf'pr ekiμ;g vifdj.k dh ,d vfuf'pr eki gS D;ksafd ;g fdlh Hkh ekè; }kjk ifjdfyr
fd;k tk ldrk gSA cgqyd ls fudkyk x;k ekè; fopyu cgqyd osQ vfuf'pr o vizfrfuf/d gksus
osQ dkj.k vlarks"ktud gksrk gSA lekUrj ekè; ls fudkys x;s fopyuksa dk ;ksx vf/d gksus osQ dkj.k
ekè; fopyu voSKkfud gksrk gSA ;fn Js.kh esa fopj.k'khyrk cgqr vf/d gksrh gS rks fudkys x;s
ifj.kke Hkh Hkzked gksaxsA

3. vrqyuh; ekiμ,d Js.kh osQ fofHkUu ekè;eksa }kjk Kkr fd;s x;s ekè; fopyuksa esa lekurk ugha gksrh
gSA blh izdkj vyx&vyx Js.kh osQ vyx&vyx ekè;ksa ls fudkys x;s ekè; fopyuksa esa Hkh vlekurk
gksrh gSA vr% ;s rqyuk ;ksX; ugha gksrs gSaA

mi;ksfxrk

vk£Fkd] O;kikfjd ,oa lkekftd {ks=k esa vifdj.k osQ bl eki dk dkiQh iz;ksx gksrk gSA vk; o /u forj.k
dh vlekurkvksa dk vè;;u blh jhfr ls fd;k tkrk gSA O;kikj pØksa osQ iwokZuqeku osQ fy, bldk iz;ksx vfèkd
gksrk gSA ;g y?kq izfrn'kZ vè;;u osQ fy, csgn mi;ksxh eki gksrh gSA ifjdyu dh ljyrk ,oa izeki fopyu
esa pje inksa dkss T;knk egÙo nsus ls bl eki dks iw.kZ leFkZu izkIr gSA
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Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

ekè; fopyu osQ xq.k o nks"k bl izdkj gSaμ

1. ekè; fopyu dh x.ku fØ;k ljy gSA ;g fdlh Hkh --------- ls fudkyk tk ldrk gSA

2. ;g Js.kh osQ lHkh ewY;ksa ij vk/kfjr gksus osQ dkj.k ,d --------- jhfr gSA

3. bl ij --------- dk de izHkko iM+rk gSA

4. ekè; fopyu dk lcls cM+k nks"k ;g gS fd fopyu fudkyrs le; --------- fpÉksa $ ,oa μ dks NksM+
fn;k tkrk gSA

5. ;g vifdj.k dh --------- eki gSA

7-5 izeki fopyu ;k ekud fopyu (Standard Deviation)

vFkZμizeki fopyu xf.krh; :i ls ,d 'kq¼ eki gS D;ksafd blesa fopyuksa osQ fpÉksa dks NksM+k ugha tkrk gS
cfYd izkIr fopyuksa osQ oxZ dj ysrs gSa ftlls Í.kkRed fopyu Lor% gh /ukRed gks tkrs gSaA var esa fopyu
oxks± dk ekè; fudkydj mldk oxZewy Kkr dj ysrs gSa tks izeki fopyu dgykrk gSA vr% fdlh Js.kh osQ
lekUrj ekè; ls fudkys x;s mlosQ fofHkUu inewY;ksa osQ fopyuksa osQ oxks± osQ ekè; dk oxZewy] ml Js.kh dk
izeki fopyu gksrk gSA (Standard Deviation is the square root of the arithmetic mean of the squares

of deviations of items from their arithmetic mean.) ekè; ls fopyuksa osQ oxks± dk lekUrj ekè; f}rh;
vifdj.k ?kkr (Second Moment of Dispersion) vFkok izlj.k (variance) dgykrk gSA izeki fopyu blh
ewY; dk oxZewy gSA

fopyu oxZ ekè; ewY;] dfYir ewY; vFkok dfYir ekè; ls fy;s x;s fopyu oxks± osQ lekUrj ekè; dk
oxZewy gksrk gSA vr% ;fn fopyu lekUrj ekè; ls fy;s x;s gksa tc bu nksuksa esa dksbZ vUrj ugha gksrk gSA

izeki fopyu dks ekè; foHkze (Mean Error), ekè; oxZ foHkze (Mean Square Error) ;k
ekè; ls fudkyk tkus okyk fopyu oxZ ekè; ewy Hkh dgk tkrk gSA

ekè; fopyu ,oa izeki fopyu esa vUrj (Difference between M.D. and S.D.)

(1) ekè; fopyu dk ifjdyu lekUrj ekè;] cgqyd o eè;dk rhuksa ls dj ldrs gSa ysfdu izeki
fopyu lnSo lekUrj ekè; ls fudkyrs gSaA

(2) ekè; fopyu ls fopyu ysrs le; chtxf.krh; fpÉksa dks NksM+ fn;k tkrk gS tksfd roZQghu gS_ tcfd
izeki fopyu esa fpÉksa dks u NksM+dj mudk oxZ djosQ bl nks"k dks nwj dj nsrs gSaA

(3) ekè; fopyu dh ctk; izeki fopyu dh xf.krh; fo'ks"krk,¡ cgqr T;knk gSa ftlosQ iQyLo:i
lkaf[;dh; ekiksa esa izeki fopyu ,d osQUnzh; eki dk LFkku j[krk gSA

izeki fopyu lEcU/h rF;

(1) izeki fopyu osQoy lekUrj ekè; ls fudkyk tkrk gS] vU; fdlh ekè; ls ughaA

(2) chtxf.krh; fpÉksa dks NksM+k ugha tkrk cfYd mudk oxZ dj fy;k tkrk gSA

(3) izeki fopyu osQ fy, xzhd o.kZekyk osQ v{kj σ (sigma) dk iz;ksx fd;k tkrk gSA
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(4) lekUrj ekè; ls fy, x;s fopyuksa dk oxZ gh izlj.k dgykrk gSA

izeki fopyu xq.kkadμnks Jsf.k;ksa osQ vifdj.k dh rqyuk djus osQ fy, izeki fopyu dk lkis{k eku Kkr

djrs gSa ftls izeki fopyu xq.kkad dgrs gSaA bls Kkr djus osQ fy, izeki fopyu (σ) dks lekUrj ekè; (X)
ls Hkkx ns nsrs gSa vFkkZr~

izeki fopyu xq.kkad = 
σ
X

7-6 izeki fopyu osQ ifjdyu dh jhfr;k¡ (Methods of Calculation of Standard
Deviation)

O;fDrxr Js.kh (Individual Series) esa izeki fopyuμbl Js.kh esa izeki fopyu Kkr djus dh fuEu rhu
jhfr;k¡ gSaμ

(1) izR;{k jhfr] (2) ewY; oxZ jhfr] (3) y?kq jhfrA

1. izR;{k jhfr (Direct Method)μbl jhfr dh fØ;kfof/ fuEu gSμ

(a) loZizFke Js.kh dk lekUrj ekè; (X) Kkr djrs gSaA

(b) fiQj izR;sd in&ewY; esa ls lekUrj ekè; ?kVkdj fopyu Kkr dj ysrs gSaA d = (X – X )

(c) lHkh fopyuksa osQ oxks± dk ;ksx Σd2 Kkr dj ysrs gSaA

(d) fopyu oxks± osQ ;ksx dks inksa dh la[;k ls Hkkx ns nsrs gSaA ;g la[;k ;k eku f}rh; vifdj.k ?kkr ;k
izlj.k gksrh gSA

izlj.k = 
∑d2

N
 or = 

∑X
N

2
 or 

∑ −( )X X
N

2

2. izeki fopyu Kkr djus osQ fy, bldk oxZewy Kkr djrs gSa vFkkZr~

(e) izeki fopyu Kkr djus osQ fy, bldk oxZewy Kkr djrs gSa vFkkZr~

izeki fopyu σ = 
∑

=
∑ −d2 2

N
X X

N
( )

tc lekUrj ekè; iw.kk±d esa gks rc ;g jhfr mi;qDr gksrh gSA

2. ewY; oxZ jhfr (Squares-Value Method)μbl jhfr esa izeki fopyu Kkr djus osQ fy, in&ewY;ksa (X)

dk iz;ksx fd;k tkrk gS vkSj fopyu ugha fy;s tkrs gSaA bldh fuEu izfØ;k gSμ

(a) loZizFke lHkh ewY;ksa (X) dk ;ksx (∑X) Kkr dj ysrs gSaA

(b) fiQj izR;sd ewY; dk oxZ djosQ mu lHkh oxks± dk ;ksx (∑X2) Kkr djrs gSaA

(c) Js.kh dk lekUrj ekè; Kkr djosQ mldk oxZ ( )X 2  Kkr djrs gSaA

(d) vUr esa izeki fopyu fuEu lw=k }kjk Kkr dj ysrs gSaμ

σ = 
∑

−
∑F
HG
I
KJ

X
N

X
N

2 2

Or σ = 
1
N

N. X ( X)2 2∑ − ∑ Or σ = 
∑

−
X
N

X
2

2( )

tc Js.kh osQ ewY; dkiQh NksVs gksa rks ;g loZJs"B jhfr gSA

mnkgj.k (Illustration) 3:

fuEu Js.kh ls izeki fopyu Kkr dhft,μ

ewY;μ26, 24, 29, 22, 30, 19, 24, 28, 28, 30
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gy (Solution): lekUrj ekè; ,oa izeki fopyu dk ifjdyu

 izR;{k jhfr X  = 26 ewY; oxZ jhfr
Øekad in ewY; ls fopyu fopyuksa osQ oxZ in&ewY;ksa osQ oxZ

(X) (d = X – X ) (d2) (X2)

1. 26 0 0 676

2. 24 – 2 4 576

3. 29 + 3 9 841

4. 22 – 4 16 484

5. 30 + 4 16 900

6. 19 – 7 49 361

7. 24 – 2 4 576

8. 28 + 2 4 784

9. 28 + 2 4 784

10. 30 + 4 16 900

;ksx ∑X = 260 ∑d = 0 ∑d2 = 122 ∑X2 = 6882

izR;{k jhfrμ lekUrj ekè; X = 
∑

=
X

N
260
10  = 26

izeki fopyu σ = 
Σ Σ(X X)

N N
12.2

2−
= = =

d2 122
10

σ = 3.49

ewY; oxZ jhfrμizeki fopyu

σ = 
∑

−
∑F
HG
I
KJ = − FHG

I
KJ

X
N

X
N

2 2 26882
10

260
10  = 688.2 676−

σ = 12.2  = 3.49

izeki fopyu xq.kkad (Coefficient of Standard Deviation)μizeki fopyu vifdj.k dk ,d fujis{k eki
(Absolute measure) gSA nks Jsf.k;ksa osQ vifdj.k dh rqyuk djus osQ fy, bldk lkis{k eki (Relative

measure) fudkyk tkrk gS] ftlosQ fy, izeki fopyu dks lekUrj ekè; ls Hkkx dj fn;k tkrk gSA bls
vifdj.k dk izeki xq.kkad (Standard Coefficient of Dispersion) vFkok izeki fopyu xq.kkad (Coefficient

of Standard Deviation) dgrs gSaA vr% lw=kkuqlkjμ

izeki fopyu xq.kkad (C of SD) = 
σ
X

3. y?kq jhfr;k¡ (Short-cut Methods)μy?kq jhfr }kjk izeki fopyu Kkr djus dh fuEu izfØ;k gSμ

(a) fdlh Hkh ewY; dks vFkok fn;s gq, ewY;ksa esa ls fdlh ,d dks dfYir ekè; (A) eku fy;k tkrk gSA

(b) dfYir ekè; ls lHkh ewY;ksa osQ fopyu (dx = X – A) Kkr djosQ mldk ;ksx (∑dx) Kkr dj ysrs
gSaA

(c) lHkh fopyuksa osQ oxZ djosQ mu oxks± dk ;ksx (∑d2x) Kkr dj ysrs gSaA
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(d) vUr esa vxzfyf[kr lw=kksa esa ls fdlh ,d }kjk izeki fopyu Kkr dj ysrs gSaμ

izFke lw=kμσ = 
∑

−
∑F
HG
I
KJ

dx dx2 2

N N f}rh; lw=kμσ = 
∑

− −
dx2

2
N

X A( )

r`rh; lw=kμσ = 
∑ − −dx2 2N X A

N
( )

prqFkZ lw=kμσ = 
1
N

N. ( )2 2∑ − ∑dx dx

;g jhfr lekUrj ekè; osQ n'keyo gksus dh fLFkfr esa T;knk mi;ksxh gSA bu pkjksa lw=kksa }kjk ifj.kke leku izkIr
gksrs gSaA izFke lw=k vf/d izpfyr gS] ijUrq prqFkZ lw=k dk iz;ksx djus ls milknu foHkze U;wure gksrk gS] D;ksafd
;g xq.kkRed lw=k gksrk gSA

   izeki fopyu xq.kkad fdls dgrs gSa\

mnkgj.k (Illustration) 4:

fuEu leadksa ls izeki fopyu vkSj mldk xq.kkad Kkr dhft,μ
41, 44, 45, 49, 50, 53, 55, 55, 58, 60

gy (Solution): izeki fopyu dk y?kq jhfr }kjk ifjdyu

Øekad ewY; A = 50 ls fopyuksa osQ oxZ in&ewY;ksa osQ oxZ

(X) fopyu (dx) (d2x) (X2)

1. 41 – 9 81 1681
2. 44 – 6 36 1936
3. 45 – 5 25 2025
4. 49 – 1 1 2401
5. 50 0 0 2500
6. 53 + 3 9 2809
7. 55 + 5 25 3025
8. 55 + 5 25 3025
9. 58 + 8 64 3364

10. 60 + 10 100 3600

;ksx N = 10 ∑X = 510 ∑dx = + 10 ∑d2x = 366 ∑X2 = 26366

izFke lw=kkuqlkjμ f}rh; lw=kkuqlkjμ

σ = 
∑

−
∑F
HG
I
KJ

d x dx2 2

N N σ = 
∑

− −
d2

2X
N

X A( )

= 
366
10

10
10

2
− FHG
I
KJ = 

366
10

51 50 2− −( )

= 36.6 1− = 36.6 1−

= 35.6 = 35.6
σ  = 5.97 σ = 5.97
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r`rh; lw=kkuqlkjμ prqFkZ lw=kkuqlkjμ

σ = 
∑ − −d x2 N (X A)

N

2

σ = 
1 2 2
N

N.∑ − ∑d x dx( )

= 
366 10 51 50

10

2− −( )
= 

1
10

10 366 10 2× − ( )

= 
366 10

10
356
10

−
=  = 35.6 = 

1
10

3660 100−

σ = 5.97 σ = 
1

10
3560 =

59.7
10

σ = 5.97

7-7 izeki fopyu osQ xq.k ,oa nks"k (Merits and Demerits of Standard Deviation)

izHkko fopyu ds fuEufyf[kr gS &

1. lHkh ewY;ksa ij vk/kfjrμ;g Js.kh osQ lHkh inewY;ksa ij vk/kfjr gksrk gSA blesa fdlh Hkh ewY; dks
NksM+k ugha tkrk gSA

2. mPprj chtxf.krh; vè;;u esa mi;ksxhμvius chtxf.krh; xq.kksa osQ dkj.k izeki fopyu dk mPp
lkaf[;dh; jhfr;ksa esa iz;ksx fd;k tkrk gSA blesa chtxf.krh; fpÉksa dks NksM+k ugha tkrk gSA

3. izfrp;u ifjorZuksa dk U;wure izHkkoμ;fn ,d gh lexz ls dbZ izfrn'kZ fy;s tk,¡ vkSj lHkh osQ fy,
vifdj.k osQ pkjksa ekiksa dk vkx.ku fd;k tk, rks vU; ekiksa dh rqyuk esa izeki fopyu esa vUrj
U;wure gksxkA blh dkj.k ifjdYiuk tk¡p ,oa lkFkZdrk ijh{k.k esa izeki fopyu dk gh iz;ksx fd;k
tkrk gSA

4. Li"V o fuf'pr ekiμizeki fopyu vifdj.k dk ,d Li"V o fuf'pr eki gS tks izR;sd fLFkfr
esa Kkr fd;k tk ldrk gSA

5. lekUrj ekè; ij vk/kfjrμizeki fopyu lekUrj ekè; }kjk Kkr djrs gSa tksfd ,d vkn'kZ ekè;
gS blfy, lekUrj ekè; osQ lHkh xq.k blesa ik;s tkrs gSaA

6. vifdj.k dk Js"B ;k ekud ekiμ,d izlkekU; caVu esa X S D+ . . osQ vUrxZr Js.kh osQ 68.27%

ewY; 'kkfey gksrs gSa] tcfd ekè; fopyu ,oa prqFkZd fopyu esa Øe'k% 57.31% ,oa 50% ewY;
'kkfey gksrs gSaA

7. mi;ksfxrkμizeki fopyu vifdj.k dh ,d loZJs"B eki gSA bl dkj.k fofHkUu mís';ksa osQ fy, bldk
iz;ksx fd;k tkrk gS_ tSlsμfofHkUu lewgksa osQ fopj.k dh rqyuk djus] fofHkUu Jsf.k;ksa osQ lekUrj ekè;ksa
dh fo'oluh;rk dh tk¡p djus] nSo izfrn'kks± esa fofHkUu ekiksa dh lkFkZdrk dh tk¡p djus] izlkekU;
pØ osQ v/huLFk {ks=kiQy Kkr djus] lg&lEcU/ dk fo'ys"k.k djus o rqyuk o fuoZpu djus esa ;g
vR;Ur mi;ksxh fl¼ gksrk gSA

izHkko fopyu ds fuEufyf[kr nks"k gS&

(1) vU; ekiksa dh rqyuk esa bldk le>uk o x.kuk djuk vf/d tfVy gSA (2) eè;d dh rjg ;g pje ewY;ksa
ls vR;f/d izHkkfor gksrk gSA (3) ;g lekUrj ekè; ls nwj osQ inksa dks vuko';d egÙo nsrk gS] tcfd ikl
osQ inksa dks de egÙo nsrk gSA (4) bldk izeq[k nks"k ;g Hkh gS fd ;g ,slh nks ;k nks ls vf/d Jsf.k;ksa osQ
fopj.k dh rqyuk ugha dj ldrk ftudh bdkb;k¡ vyx&vyx gksaA



108 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

Lo&ewY;kadu (Self Assessment)

2- fn, x, iz'uksa dks gy dhft,μ

1- fuEu Js.kh ls eè;d (X ) }kjk ekè; fopyu Kkr dhft,μ

X : 40–50 30–40 20–30 10–20 0–10 –10–0 –20 ls –10 –30 ls –20
f : 5 7 13 6 3 4 4 8

2- fuEu Js.kh ls eè;dk dk iz;ksx djosQ ekè; fopyu xq.kkad fudkfy,μ

m¡QpkbZ : 150–155 155–160 160–165 165–170 170–175

la[;k : 10 20 30 15 10

3- fuEu Js.kh ls izeki fopyu o mldk xq.kkad fudkfy,μ

vkdkj : 25 34 48 36 42 70 30 60 45 50

7-8 lkjka'k (Summary)

• ekè; fopyu vifdj.k dh Js"B eki gS D;ksafd ;g okLrfod ekè; }kjk fofHkUu inewY;ksa ls fy;s x;s
fopyuksa dk lekUrj ekè; gksrk gSSA vr% lead Js.kh osQ fdlh lkaf[;dh; ekè; (lekUrj ekè;] eè;dk
;k cgqyd) ls fudkys x;s fofHkUu ewY;ksa osQ fopyuksa dk lekUrj ekè; mldk ekè; fopyu dgykrk
gSA ekè; fopyu dks izFke vifdj.k ifj?kkr (First Moment of Dispersion) Hkh dgrs gSaA

• lS¼kfUrd :i ls ekè; fopyu lekUrj ekè;] eè;dk o cgqyd esa ls fdlh ,d ls fudkyk tk ldrk
gS ijUrq O;kogkfjd :i esa cgqyd dk iz;ksx ugha fd;k tkrk gS D;ksafd ;g vfuf'pr gksus osQ dkj.k
Hkzked fu"d"kZ nsrk gSA tcfd eè;dk loksZÙke gksrk gS D;ksafd ;g fLFkj] fuf'pr o izfrfuf/ ekè; gS
vkSj blls fudkys x, fopyuksa dk ;ksx lcls de gksrk gSA lekUrj ekè; ls Hkh fopyu Kkr fd;k
tk ldrk gSA

• ekè; fopyu fudkyrs le; + ,oa – fpÉksa dks NksM+ fn;k tkrk gS vFkkZr~ Í.kkRed fopyuksa dks Hkh
/ukRed eku fy;k tkrk gSA ,sls fopyuksa dks O;Dr djus osQ fy, d osQ nksuksa vksj nks [kM+h js[kk,¡ AA
(modulus) cuk nh tkrh gSa] bl izdkj |d| dk vFkZ ;g gS fd fopyu fudkyrs le; fpÉksa dks NksM+
fn;k x;k gSA ,slk blfy, fd;k tkrk gS D;ksafd fopyuksa dk chtxf.krh; ;ksx lekUrj ekè; ls
fudkyus ij 'kwU; gksrk gS vkSj eè;dk ls fudkyus ij Hkh yxHkx 'kwU; gksrk gSA

• lHkh fopyuksa osQ tksM+ (∑|d|) dks inksa dh la[;k ls Hkkx nsus ij ekè; fopyu Kkr gks tkrk gSA

• ekè; fopyu vifdj.k dh ,d fujis{k eki gS vFkkZr~ ;g mlh bdkbZ esa O;Dr gksrk gS tks ewy leadksa
dh gSA ijUrq rqyukRed foospu osQ fy, ekè; foospu osQ fy, ekè; fopyu dh fujis{k eki dks
lkis{k eki esa cnyk tkrk gSA blosQ fy, ekè; fopyu osQ fujis{k eki dks ml ekè; ls Hkkx fn;k tkrk
gS ftlls ;s fopyu fudkys x;s gSaA

• ekè; fopyu dh x.ku fØ;k ljy gS vkSj ;g vklkuh ls le> esa vk tkrk gSA ;g fdlh Hkh ekè;
ls fudkyk tk ldrk gSA

• ;g Js.kh osQ lHkh ewY;ksa ij vk/kfjr gksus osQ dkj.k ,d oSKkfud jhfr gS vkSj blls Js.kh dh cukoV
dh mfpr tkudkjh izkIr gks tkrh gSA

• ekè; fopyu ij pje ;k lhekUr ewY;ksa dk de izHkko iM+rk gSA

• ekè; fopyu dh x.kuk fdlh Hkh ekè; ls dj ldrs gSaA
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• ekè; fopyu dk lcls cM+k nks"k ;g gS fd fopyu fudkyrs le; chtxf.krh; fpÉksa + ,oa – dks NksM+
fn;k tkrk gSA ;fn ,slk u djsa rks oqQy fopyu ges'kk 'kwU; vk;sxkA ijUrq fpÉksa dks NksM+ nsus ls ;g xf.krh;
ǹf"Vdks.k ls v'kq¼ ,oa voSKkfud eki gh tkrh gS vkSj mPp Lrjh; iz;ksx osQ ;ksX; ugha jgrhA

• ;g vifdj.k dh ,d vfuf'pr eki gS D;ksafd ;g fdlh Hkh ekè; }kjk ifjdfyr fd;k tk ldrk gSA
cgqyd ls fudkyk x;k ekè; fopyu cgqyd osQ vfuf'pr o vizfrfuf/d gksus osQ dkj.k vlarks"ktud
gksrk gSA lekUrj ekè; ls fudkys x;s fopyuksa dk ;ksx vf/d gksus osQ dkj.k ekè; fopyu voSKkfud
gksrk gSA ;fn Js.kh esa fopj.k'khyrk cgqr vf/d gksrh gS rks fudkys x;s ifj.kke Hkh Hkzked gksaxsA

• vk£Fkd] O;kikfjd ,oa lkekftd {ks=k esa vifdj.k osQ bl eki dk dkiQh iz;ksx gksrk gSA vk; o /
u forj.k dh vlekurkvksa dk vè;;u blh jhfr ls fd;k tkrk gSA O;kikj pØksa osQ iwokZuqeku osQ fy,
bldk iz;ksx vfèkd gksrk gSA ;g y?kq izfrn'kZ vè;;u osQ fy, csgn mi;ksxh eki gksrh gSA ifjdyu
dh ljyrk ,oa izeki fopyu esa pje inksa dkss T;knk egRo nsus ls bl eki dks iw.kZ leFkZu izkIr gSA

• izeki fopyu xf.krh; :i ls ,d 'kq¼ eki gS D;ksafd blesa fopyuksa osQ fpÉksa dks NksM+k ugha tkrk
gS cfYd izkIr fopyuksa osQ oxZ dj ysrs gSa ftlls Í.kkRed fopyu Lor% gh /ukRed gks tkrs gSaA var
esa fopyu oxks± dk ekè; fudkydj mldk oxZewy Kkr dj ysrs gSa tks izeki fopyu dgykrk gSA

• izeki fopyu dks ekè; foHkze (Mean Error), ekè; oxZ foHkze (Mean Square Error) ;k ekè; ls
fudkyk tkus okyk fopyu oxZ ekè; ewy Hkh dgk tkrk gSA fopyu oxZ ekè; ewY;] dfYir ewY;
vFkok dfYir ekè; ls fy;s x;s fopyu oxks± osQ lekUrj ekè; dk oxZewy gksrk gSA vr% ;fn fopyu
lekUrj ekè; ls fy;s x;s gksa tc bu nksuksa esa dksbZ vUrj ugha gksrk gSA

• nks Jsf.k;ksa osQ vifdj.k dh rqyuk djus osQ fy, izeki fopyu dk lkis{k eku Kkr djrs gSa ftls izeki

fopyu xq.kkad dgrs gSaA bls Kkr djus osQ fy, izeki fopyu (σ) dks lekUrj ekè; (X) ls Hkkx ns
nsrs gSa vFkkZr~

izeki fopyu xq.kkad = 
σ
X

• izeki fopyu vifdj.k dk ,d fujis{k eki (Absolute measure) gSA nks Jsf.k;ksa osQ vifdj.k dh
rqyuk djus osQ fy, bldk lkis{k eki (Relative measure) fudkyk tkrk gS] ftlosQ fy, izeki
fopyu dks lekUrj ekè; ls Hkkx dj fn;k tkrk gSA bls vifdj.k dk izeki xq.kkad (Standard

Coefficient of Dispersion) vFkok izeki fopyu xq.kkad (Coefficient of Standard Deviation)

dgrs gSaA vr% lw=kkuqlkjμ

izeki fopyu xq.kkad (C of SD) = 
σ
X

• ;g Js.kh osQ lHkh inewY;ksa ij vk/kfjr gksrk gSA blesa fdlh Hkh ewY; dks NksM+k ugha tkrk gSA

• vius chtxf.krh; xq.kksa osQ dkj.k izeki fopyu dk mPp lkaf[;dh; jhfr;ksa esa iz;ksx fd;k tkrk gSA
blesa chtxf.krh; fpÉksa dks NksM+k ugha tkrk gSA

• ;fn ,d gh lexz ls dbZ izfrn'kZ fy;s tk,¡ vkSj lHkh osQ fy, vifdj.k osQ pkjksa ekiksa dk vkx.ku
fd;k tk, rks vU; ekiksa dh rqyuk esa izeki fopyu esa vUrj U;wure gksxkA blh dkj.k ifjdYiuk tk¡p
,oa lkFkZdrk ijh{k.k esa izeki fopyu dk gh iz;ksx fd;k tkrk gSA

• izeki fopyu vifdj.k dk ,d Li"V o fuf'pr eki gS tks izR;sd fLFkfr esa Kkr fd;k tk ldrk gSA

• izeki fopyu vifdj.k dh ,d loZJs"B eki gSA bl dkj.k fofHkUu mís';ksa osQ fy, bldk iz;ksx fd;k
tkrk gS_ tSlsμfofHkUu lewgksa osQ fopj.k dh rqyuk djus] fofHkUu Jsf.k;ksa osQ lekUrj ekè;ksa dh
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fo'oluh;rk dh tk¡p djus] nSo izfrn'kks± esa fofHkUu ekiksa dh lkFkZdrk dh tk¡p djus] izlkekU; pØ
osQ v/huLFk {ks=kiQy Kkr djus] lg&lEcU/ dk fo'ys"k.k djus o rqyuk o fuoZpu djus esa ;g
vR;Ur mi;ksxh fl¼ gksrk gSA

• izeki fopyu vifdj.k dh ,d loZJs"B eki gSA bl dkj.k fofHkUu mís';ksa osQ fy, bldk iz;ksx fd;k
tkrk gS_ tSlsμfofHkUu lewgksa osQ fopj.k dh rqyuk djus] fofHkUu Jsf.k;ksa osQ lekUrj ekè;ksa dh
fo'oluh;rk dh tk¡p djus] nSo izfrn'kks± esa fofHkUu ekiksa dh lkFkZdrk dh tk¡p djus] izlkekU; pØ
osQ v/huLFk {ks=kiQy Kkr djus] lg&lEcU/ dk fo'ys"k.k djus o rqyuk o fuoZpu djus esa ;g
vR;Ur mi;ksxh fl¼ gksrk gSA

7-9 'kCndks'k (Keywords)

• vifdj.kμ;g fHkUurkvksa dk iw.kZ ,oa lkis{k eki gSA

• ifjdyuμtfVy x.kuk] dfBu fglkcA

7-10 vH;kl&iz'u (Review Questions)

1- ekè; fopyu ,oa ekè; fopyu xq.kkad dk foospu dhft,A

2- ekè; fopyu osQ ifjdyu dh jhfr;k¡ D;k gSa\

3- ekè; fopyu osQ xq.k&nks"kksa dk fo'ys"k.k dhft,A

4- izeki fopyu ls vki D;k le>rs gSa\ izeki fopyu osQ ifjdyu dh jhfr;ksa dk o.kZu dhft,A

5- izeki fopyu osQ xq.k&nks"kksa dk fo'ys"k.k dhft,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)
1. 1. ekè; 2. oSKkfud 3. pje ;k lhekar ewY;ksa

4. chtxf.krh; 5. vfuf'pr

2. 1. X  = 12.4, δ = 20.024 2. M = 16.2, δm = 4.535

3. σ = 13.08, C of σ = 0.297

7-11 lanHkZ iqLrosaQ (Further Readings)

1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055

2. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk
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bdkbZμ8: fo"kerk ,oa ìFkq'kh"kZRo % dkyZ fi;lZu]
ckmys] oSQyh dh fof/;k¡ (Skewness and Kurtosis :

Karl Pearson, Bowley, Kelly’s Methods)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

8.1 fo"kerk dk vFkZ ,oa ifjHkk"kk (Meaning and Definition of Skewness)

8.2 fo"kerk osQ eki (Measures of Skewness)

8.3 vifdj.k vkSj fo"kerk esa vUrj (Difference Between Dispersion and Skewness)

8.4 i`Fkq'kh"kZRo (Kurtosis)
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mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• fo"kerk osQ vFkZ] eki ,oa ifjHkk"kk dks le>us esaA

• vifdj.k ,oa fo"kerk esa vUrj dh O;k[;k djus esaA

• i`Fkq'kh"kZRo dh O;k[;k djus ,oa lkaf[;dh dh lhekvksa dk foospu djus esaA

izLrkouk (Introduction)

,d vko`fÙk caVu dh osQUnzh; izo`fÙk osQ eki vkSj osQUnzh; ewY; (ekè;) osQ pkjksa vksj inewY;ksa osQ teko ;k
laosQUnz.k dks vifdj.k dh eki esa Kkr djrs gSa] ijUrq ;s Js.kh dh fo'ks"krkvksa ij izdk'k ugha Mkyrs gSaA vFkkZr~
;g ugha Kkr gks ikrk fd Js.kh dk Lo:i ,oa cukoV oSQlh gSA ;g Kkr ugha gks ikrk gS fd caVu lefer gS
;k vlefer gSA bldk vè;;u djus osQ fy, fo"kerk eki dk iz;ksx djrs gSaA

vko`fÙk oØ osQ 'kh"kZ dh izÑfr dk vè;;u djus osQ fy, i`Fkq'kh"kZRo (Kurtosis) dk eki fudkyk tkrk gSA
i`Fkq'kh"kZRo }kjk vko`fÙk oØ dh izlkekU;rk (Normality) dk fo'ys"k.k fd;k tkrk gSA
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8-1 fo"kerk dk vFkZ ,oa ifjHkk"kk (Meaning and Definition of Skewness)

fo"kerk dk viuk dksbZ Lora=k vFkZ ugha gksrk gS cfYd bldk iz;ksx lefefr osQ eki osQ :i esa djrs gSaA fdlh
lead Js.kh esa lefefr osQ vHkko dks fo"kerk vFkok vlefefr dgrs gSaA nwljs 'kCnksa esa] fdlh forj.k osQ
lefefr ls nwj gVus dh izo`fÙk fo"kerk dgykrh gSA fo"kerk dh eki ls ;g Kkr gksrk gS fd ;fn vko`fÙk caVu
dk oØ cuk;k tk, rks og lefer gksxk ;k vlefer rFkk vlefefr dh fn'kk o ek=kk D;k gksxhA

ØkWDlVu o dkmMsu osQ vuqlkj] ¶tc dksbZ Js.kh lefer ugha gksrh rks mls vlefer ;k oS"kE; dgk tkrk gSA¸

fjxyeSu o fÚLch osQ vuqlkj] ¶fo"kerk lefefr dk vHkko gSA tc ,d vko`fÙk caVu dks js[kkfp=k dj izkafdr
fd;k tkrk gS rks in&ewY;ksa esa mifLFkr fo"kerk dh izo`fÙk eè;d osQ ,d rjiQ vf/d iSQyus dh gksrh gS u
fd nwljh rjiQA¸

flEilu ,oa dkÝdk (Simpson and Kafka) osQ vuqlkj] ¶fo"kerk osQ eki gesa vlefefr (fo"kerk) dh
fn'kk o lhek crkrs gSaA ,d lefer caVu esa lekUrj ekè;] eè;dk rFkk cgqyd le:i gksrs gSaA lekUrj ekè;
cgqyd ls ftruk nwj gksrk tkrk gS vlefefr ;k fo"kerk mruh vf/d gksrh gSA¸

xSjV osQ vuqlkj] ¶,d caVu fo"ke dgykrk gS tc caVu esa ekè; rFkk eè;dk fHkUu fcUnqvksa ij fLFkr gksrs gSa
vkSj xq#Ro osQUnz (Central of gravity) ,d rjiQ vFkok nwljh rjiQ ck;sa ;k nk;sa f[kld tkrk gSA¸

fo"kerk gksus ij lefer ugha gksrh vkSj lefer gksus ij fo"kerk yqIr gks tkrh gSA

1. lefer caVu ;k forj.k (Symmetrical Distribution)μlefer izÑfr osQ vk/kj ij vko`fÙk caVu
nks izdkj osQ gks ldrs gSaμ(1) lefer] (2) vleferA lefer caVu esa vko`fÙk;ksa osQ c<+us vkSj ?kVus
dk Øe fu;fer gksrk gSA blesa vko`fÙk;k¡ fu;fer Øe ls c<+rh gSa fiQj ,d fuf'pr fcUnq vFkkZr~ vf/
dre vko`fÙk ls mlh fu;fer Øe esa ?kVrh gSaA bldk oØ ?k.Vh osQ vkdkj okyk gksrk gS ftls izlkekU;
oØ dgrs gSaA ,d lefer caVu esa lekUrj ekè;] eè;dk o cgqyd cjkcj gksrs gSa rFkk eè;dk ls nksuksa

prqFkZd ewY;ksa osQ vUrj Hkh vkil esa leku gksrs gSaA (X = M = Z or Q3 – M = M – Q1) bl caVu esa
fo"kerk dk eku 'kwU; gksrk gSA

2. vlefer caVu ;k forj.k (Asymmetrical or Skewed Distribution)μvlefer caVu esa vko`fÙk;ksa
osQ c<+us o ?kVus dk Øe fu;fer ugha gksrkA vko`fÙk;k¡ ftl Øe ls igys c<+rh gSa vf/dre gksus osQ
ckn fiQj mlh Øe ls ugha ?kVrhaA ,sls caVu dk oØ ?k.Vkdkj u gksdj nk;sa o ck;sa >qdko fy;s gksrk
gSA ,sls caVu esa lekUrj ekè;] eè;dk ,oa cgqyd dk ewY; cjkcj ugha gksrk vkSj eè;dk ls nksuksa
prqFkZdksa osQ ewY; Hkh vleku gksrs gSaA bl caVu esa fo"kerk ikbZ tkrh gSA ;s nks izdkj osQ gksrs gSaμ

(a) /ukRed fo"kerk (Positive Skewness)μ;fn oØ nkfguh vksj vf/d >qdk gqvk gks rks
fo"kerk /ukRed gksrh gS (nsf[k, fp=k&B)A /ukRed fo"kerk okys caVu esa lekUrj ekè;

(X ) eè;dk (M) ls cM+k gksrk gS vkSj eè;dk cgqyd (Z) ls cM+k gksrk gSA blh izdkj eè;dk
ls r`rh; prqFkZd dk vUrj (Q3 – M)] eè;dk ls izFke prqFkZd osQ vUrj (M – Q1) ls vf/
d gksrk gSA
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X = M = Z
Q – M = M – Q3 1

X > M > Z
Q – M > M – Q3 1

Z X> M >
M – Q1 > Q – M3

( )a fo"kerk dk vHkko ( )b /ukRed fo"kerk ( )c Í.kkRed fo"kerk

fp=k % 8-1

(b) Í.kkRed fo"kerk (Negative Skewness)μ;fn oØ nkfguh vksj osQ ctk; ck;ha vksj vf/d
>qdk gqvk gks rks fo"kerk Í.kkRed gksrh gS (nsf[k, fp=k&C)A ,sls caVu esa lekUrj ekè; dk
ewY; eè;dk ls de vkSj eè;dk dk ewY; cgqyd ls de gksrk gSA blh izdkj] eè;dk o r`rh;
prqFkZd dk vUrj (Q3 – M) eè;dk vkSj izFke prqFkZd osQ vUrj (M – Q1) ls de gksrk gSA
lefer rFkk vlefer caVu dks uhps rhu mnkgj.k ysdj lkj.kh }kjk Hkh Li"V fd;k x;k gSA

fo"kerk osQ fofHkUu Lo:iμrqyukRed vè;;u

vkdkj caVu A caVu B caVu C

(Size) f fX f fX f fX

10 7 70 2 20 2 20
11 8 88 12 132 4 44
12 9 108 10 120 5 60
13 10 130 7 91 6 78
14 9 126 6 84 10 140
15 8 120 5 75 12 180
16 7 112 2 32 7 112

;ksx N = 58 ΣfX = 754 N = 44 ΣfX = 554 N = 46 ΣfX = 634

ekè;&ewY; X  = 13, M = 13, X  = 12.6, M = 12, X  = 13.8, M = 14,
Z = 13 Z = 10 Z = 15

ekè;ksa dk Øe X  = M = Z X  > M > Z X  < M < Z

foHkktu ewY; (Q3 – M) = (M – Q1) (Q3 – M) > (M – Q1) (Q3 – M) < (M – Q1)

fo"kerk fo"kerk dk vHkko /ukRed fo"kerk Í.kkRed fo"kerk

oØ ?k.Vkdkj ;k izklkekU; nkfguh vksj >qdko ck;ha vksj >qdko

fo"kerk dh tk¡p (Test of Skewness)μfdlh caVu ;k leadekyk eas fo"kerk dh tk¡p fuEu vk/kj ij dh
tkrh gSμ

(1) ekè;ksa dk lEcU/μ;fn caVu esa lekUrj ekè;] eè;dk rFkk cgqyd osQ ewY; cjkcj ugha gSa rks mleas
fo"kerk gksrh gSA fo"ke caVu esa ekè; vkSj cgqyd dkiQh nwjh ij gksrs gSa vkSj eè;dk izk;% muosQ chp
fLFkr gksrk gSA ekè; vkSj cgqyd esa ftruk vf/d vUrj gksrk gS fo"kerk dh ek=kk mruh gh vf/d
gksxhA
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(2) foHkktu&ewY;ksa dk vUrjμ;fn eè;dk ls nksuksa prqFkZd leku nwjh ij u gksa vFkkZr~ (Q3 – M) ≠
(M – Q1) vFkok (Q3 – M) – (M – Q1) = 0 u gksa rks Js.kh esa fo"kerk ikbZ tkrh gSA

(3) fopyuksa dk ;ksxμ;fn eè;dk vkSj cgqyd ls fy, x, fopyuksa dk chtxf.krh; ;ksx 'kwU; u gks
(Σd ≠ 0) rks caVu esa fo"kerk gksrh gSA

(4) oØ dk Lo:iμcaVu dks js[kkfp=k ij vafdr djus ij ;fn oØ ?k.Vkdkj ugha gS vFkok og nk;sa ;k
ck;sa vf/d >qdko fy, gS rks mlesa fo"kerk gksrh gSA

(5) vko`fÙk;ksa dk iSQykoμ;fn cgqyd osQ nksuksa vksj dh vko`fÙk;ksa dk ;ksx cjkcj ugha gS rks Js.kh esa
fo"kerk gksrh gSA

Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. lefer caVu esa vko`fÙk;ksa osQ c<+us vkSj ?kVus dk --------- gksrk gSA

2. lefer caVu dk oØ ?k.Vh osQ vkdkj okyk gksrk gS ftls --------- dgrs gSaA

3. vlefer caVu dk oØ ?k.Vkdkj u gksdj --------- >qdko fy;s gksrk gSA

4. ;fn oØ nkfguh vksj vf/d >qdk gqvk gks rks fo"kerk --------- gksrh gSA

5. --------- esa lekUrj ekè; dk ewY; eè;dk ls de vkSj eè;dk dk ewY; cgqyd ls de gksrk gSA

8-2 fo"kerk osQ eki (Measures of Skewness)

Åij crk, x, ijh{k.k (tests) osQoy bl ckr dk laosQr nsrs gSa fd dksbZ caVu&fo'ks"k fo"ke gS vFkok ughaA
blosQ ckn vxyh leL;k gksrh gS fo"kerk ;k vlefefr dh ek=kk ;k lhek (Extent) dh eki djukA blosQ fy,
fo"kerk osQ eki iz;ksx esa yk, tkrs gSaA ;s eki nks izdkj osQ gksrs gSaμfujis{k eki rFkk lkis{k ekiA

I. fo"kerk osQ fujis{k eki (Absolute Measures of Skewness)

bUgsa fo"kerk osQ izFke eki (First Measures of Skewness) Hkh dgrs gSaA fujis{k eki bl ekU;rk ij vkèkkfjr
gS fd ,d fo"ke caVu esa lekUrj ekè;] eè;dk rFkk cgqyd ewY; leku ugha gksrsA vr% buesa ls fdUgha nks
ewY;ksa (ekè;ksa) osQ chp dk vUrj] fo"kerk dh ek=kk gksrh gSA lw=kkuqlkjμ

fujis{k fo"kerk ;k Sk = X  – Z ;k Sk = X  – M ;k Sk = M – Z

fVIi.khμtc fo"kerk dk eki prqFkZdksa ij vk/kfjr gks rc fujis{k fo"kerk dk lw=k fuEu gSμ

fujis{k fo"kerk ;k Sk = Q3 + Q1 – 2M

fo"kerk osQ fujis{k (;k izFke) eku fuEu dkj.kksa ls vlarks"ktud ekus tkrs gSaμ

(1) caVuksa dh bdkb;k¡ fHkUu gksukμfujis{k eki mlh bdkbZ esa O;Dr gksrh gS tks ml caVu fo'ks"k dh bdkbZ
gksrh gSA pw¡fd caVuksa dh bdkb;k¡ izk;% fHkUu&fHkUu gksrh gSa vr% tc ge ,d caVu dh fo"kerk dh
rqyuk fdlh vU;=k bdkbZ okys caVu ls djuk pkgsa rks og lEHko ugha gks ikrkA mnkgj.kkFkZ] Nk=kksa osQ
Hkkj vkSj mudh yEckbZ okyh nks Jsf.k;ksa osQ chp fujis{k fo"kerk dh rqyuk ugha dh tk ldrh] D;ksafd
nksuksa dh bdkb;k¡ fHkUu&fHkUu gSA

(2) caVuksa rFkk ekè;ksa esa vR;f/d vUrj gksukμcaVuksa esa izk;% vR;f/d fHkUurk gksrh gSA nks ekè;ksa dk

fujis{k vUrj (X  – Z or X  – M) fdlh ,d caVu esa cgqr T;knk gks ldrk gS tcfd nwljs caVu esa leku
gks] ijUrq mu nksuksa caVuksa dks ;fn js[kkfp=k ij izkafdr fd;k tk, rks muosQ oØ le:i (similar) Hkh
gks ldrs gSaA
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VkLd  fo"kerk dk izFke eki fdls dgrs gSa \

II. fo"kerk osQ lkis{k eki (Relative Measures of Skewness)

nks Jsf.k;ksa ;k caVuksa dh rqyuk djus osQ fy, fo"kerk osQ lkis{k eki Kkr fd, tkrs gSaA budks fo"kerk xq.kkad
(Coefficient of skewness) Hkh dgrs gSaA lkis{k eki ;k fo"kerk xq.kkad Kkr djus osQ fy, fujis{k eki dks
vifdj.k osQ fdlh Hkh eki ls foHkkftr dj fn;k tkrk gSA ijUrq è;ku jgs] O;ogkj esa osQoy izeki fopyu
dk gh iz;ksx fd;k tkrk gS] D;ksafd vifdj.k osQ vU; eki fdlh&u&fdlh :i esa lhekxzflr gSa tcfd izeki
fopyu ,d vkn'kZ eki gSA

lkis{k fo"kerk osQ izeq[k eki (Main Measures of Relative Skewness)

lkis{k fo"kerk osQ fuEu pkj izeq[k eki gSaμ

(1) dkyZ fi;lZu fo"kerk xq.kkad (Karl Pearson Coefficient of Skewness)

(2) ckmys dk fo"kerk xq.kkad (Bowley’s Coefficient of Skewness),

(3) oSQyh dk fo"kerk xq.kkad (Kelly’s Coefficient of Skewness),

(4) ifj?kkrksa ij vk/kfjr fo"kerk eki (Skewness Measures based on Moments)A

(1) dkyZ fi;lZu fo"kerk xq.kkad (Karl Pearson Coefficient of Skewness)

dkyZ fi;lZu dk eki lekUrj ekè; rFkk cgqyd osQ vUrj ij vk/kfjr gS vkSj foHkktd osQ :i esa izeki
fopyu dk iz;ksx gksrk gSA

lw=kkuqlkjμfi;lZu fo"kerk xq.kkad ;k J = 
X Z−
σ

oSdfYid lw=k (Alternative Formula)μ;fn cgqyd vLi"V o vfuf'pr gS rks ekè;ksa osQ ikjLifjd lEcU/
osQ vk/kj ij oSdfYid lw=k dk iz;ksx fd;k tkrk gS tksfd bl izdkj gSμ

oSdfYid lw=k% J = 
3(X M)−

σ
[Q X  – Z = 3(X  – M)]

fi;lZu xq.kkad dh fo'ks"krk,¡μ(i) ;fn J dk eku 'kwU; gS rks caVu fo"kerk jfgr vFkkZr~ lefer gksrk gSA (ii)

;fn J dk eku (+) esa gS rks /ukRed fo"kerk vkSj (–) gksus ij Í.kkRed fo"kerk gksrh gSA (iii) fl¼kUr :i esa
bl xq.kkad dh dksbZ lhek ugha gS (tksfd bldk izeq[k nks"k gS) ijUrq O;ogkj esa ;g lkekU;r;k ± 1 osQ chp
jgrk gSA oSdfYid lw=k dh fLFkfr esa xq.kkad dh lhek,¡ ± 3 gksrh gSaA

(2) ckmys dk fo"kerk xq.kkad (Bowley’s Coefficient of Skewness)

izks- ckmys dk fo"kerk xq.kkad prqFkZdksa vkSj eè;dk ij vk/kfjr gSA bls fo"kerk dk f}rh; eki Hkh dgrs gSaA
,d lefer caVu esa nksuksa prqFkZd eè;dk ls leku nwjh ij gksrs gSa vFkkZr~ (M – Q1 = Q3 – M)A ;fn ;g vUrj
leku ugha gS rks caVu esa fo"kerk fuf'pr gSA bu vUrjksa osQ vk/kj ij fd;k x;k eki gh ckmys dk fo"kerk
eki gSA pw¡fd bl eki dk iz;ksx loZizFke MkW- ckmys }kjk fd;k x;k Fkk] blfy, bls ‘Bowley’s Measures

of Skewness’ Hkh dgrs gSaA lw=k bl izdkj gSμ

ckmys dk fujis{k fo"kerk eki ;k fo"kerk dk prqFkZd ekiμ

SKQ = (Q3 – M) – (M – Q1) ;k SKQ = Q3 + Q1 – 2M

ckmys dk fo"kerk xq.kkad ;k fo"kerk dk prqFkZd xq.kkadμ
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JQ = 
( ) ( )
( ) ( )
Q M M Q
Q M M Q

3 1

3 1

− − −
− + −

;k JQ = 
Q Q

Q Q1

3 1

3

2+ −
−

M

uksV~l izks- ckmys dk fo"kerk xq.kkad prqFkZdksa vkSj eè;dk ij vk/kfjr gSA bls fo"kerk dk f}rh; eki

Hkh dgrs gSaA

Lej.kh; rRoμ(1) ;g xq.kkad Hkh ,d 'kq¼ vad gSA (2) bl xq.kkad dh lS¼kfUrd lhek,¡ ± 1 gksrh gSaA (3) ,d
lefer caVu dh fLFkfr esa xq.kkad dk eku 'kwU; gksxkA (4) ckmys vkSj fi;lZu osQ fo"kerk xq.kkad osQ eku leku
ugha gksrs cfYd vlk/kj.k vkÑfr okys caVuksa dh fLFkfr esa buosQ foijhr fpÉ Hkh gks ldrs gSaA iQyr% ;s nksuksa
xq.kkad rqyuh; ugha gSaA

ckmys eki dh lhek,¡ (Limitations)μ;g fo"kerk dh ,d ljy eki gS] ijUrq blosQ ifj.kke fo'oluh; ugha
gksrsA mnkgj.kkFkZ] xq.kkad dk eku dbZ ckj 'kwU; gksus ij Hkh] caVu iw.kZr;k lefer ugha gksrkA bldk dkj.k ;g
gS fd prqFkZd Js.kh osQ lHkh ewY;ksa ij vk/kfjr ugha gksrsA nwljs 'kCnksa esa] ;g eki Js.kh osQ osQoy vk/s (50%)

Hkkx dh fo"kerk dk gh vè;;u djrk gSA

(3) oSQyh dk fo"kerk xq.kkad (Kelly’s Coefficient of Skewness)

oSQyh dk fo"kerk xq.kkad ckmys lw=k dk la'kksf/r :i gSA ckmys lw=k tksfd prqFkZdksa ij vk/kfjr gS] osQ vUrxZr
caVu osQ izFke 25% vkSj vafre 25% ewY; NksM+ fn, tkrs gSaA pw¡fsd ,d vPNk eki og gS tks caVu osQ lHkh
ewY;kas ij vk/kfjr gks vr% bl n`f"V ls oSQyh us prqFkZdksa osQ LFkku ij n'kedksa ;k 'kredksa osQ iz;ksx dk lq>ko
fn;k gSA oSQyh us vius fo"kerk lw=k esa izFke rFkk uosa n'ked vFkok nlosa rFkk uCcsosa 'kred dk iz;ksx fd;k
gSA Li"V gS fd bl fLFkfr esa caVu osQ izFke 10% vkSj vafre 10% vFkkZr~ oqQy 20% ewY; vè;;u ls ckgj jgrs
gSa tcfd 80% ewY; vè;;u esa 'kkfey gksrs gSaA oSQyh dk lw=k fuEu gSμ

JK = 
D D M

D D
1 9

9 1

2+ −
−

or JK = 
P P M

P P
10 90

90 10

2+ −
−

or JK = 
D D D

D D
1 9 5

9 1

2+ −
−

or JK = 
P P

P P
5010 90

90 10

2P+ −
−

ge tkurs gSaμD1 = P10, D9 = P90, M = D5 – P50

(4) ifj?kkrksa ij vk/kfjr fo"kerk eki (Skewness Measures based on Moments)

bl jhfr esa ekè; ij vk/kfjr r`rh; ifj?kkr dh lgk;rk ls fo"kerk dk eki Kkr dh tkrh gSA

8-3 vifdj.k vkSj fo"kerk esa vUrj (Difference Between Dispersion and
Skewness)

(1) vifdj.k ls fdlh caVu dh cukoV dk Kku gksrk gSA ljy 'kCnksa esa] vifdj.k dh ekiksa ls bl ckr
dk irk pyrk gS fd Js.kh osQ fofHkUu in&ewY;ksa dk vkil esa ;k fdlh ekè; ls fdruk fopyu ;k
fc[kjko gSA blosQ foijhr fo"kerk osQ eki ;g crkrs gSa fd Js.kh osQ ekè; ls nksuksa vksj osQ Hkkxksa dk
fopj.k cjkcj gS vU;Fkk fdl Hkkx esa fopj.k vf/d gSA

(2) vifdj.k bl ckr dh dksbZ tkudkjh ugha nsrk fd ekè; ls fdl fn'kk esa ewY;ksa dk fopj.k vf/d
gS tcfd fo"kerk dh lgk;rk ls ekè; osQ nksuksa vksj osQ Hkkxksa osQ fopj.k dh rqyuk vFkkZr~ /ukRed
vkSj Í.kkRed fo"kerk osQ :i esa lgt gh dh tk ldrh gSA
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(3) fo"kerk ls ;g irk pyrk gS fd vko`fÙk&oØ lefer (symmetrical) gS ;k vlefer] vkSj ;fn
vlefer gS rks mldh fn'kk vkSj ek=kk fdruh gS] tcfd blosQ foijhr vifdj.k dh ekisa lefefr ij
dksbZ izdk'k ugha MkyrhaA

(4) vifdj.k ls lewg dh cukoV (composition) dk Kku gksrk gS] tcfd fo"kerk ls lewg osQ Lo:i
(shape) dk irk pyrk gSA

(5) vifdj.k] osQUnzh; ewY; osQ pkjksa vksj osQ fopyuksa dk vkSlr gS blfy, ;g ekè; dk gh ,d :i gSA
blosQ foijhr fo"kerk ekè;ksa ij vk/kfjr gS] ijUrq Lo;a ekè; ugha gSA

(6) vifdj.k] leadksa eas fopyu'khyrk dh ek=kk dks Kkr djus esa mi;ksxh gS tcfd fo"kerk ;g crkrh
gS fd teko cM+s ewY;ksa esa vf/d gS ;k NksVs ewY;ksa esaA

(7) vifdj.k ls ;g irk pyrk gS fd ekè;] O;fDr ewY;ksa dk dgk¡ rd izfrfuf/Ro djrk gS] tcfd
fo"kerk ls caVu dh izlkekU;rk dk Kku gksrk gSA

(8) vifdj.k fopj.k'khyrk dk vè;;u djrk gS tcfd fo"kerk] cgqyd (Mode) osQ nksuksa vksj osQ forj.k
dh lefer dk vè;;u djrh gSA

(9) vifdj.k osQ eki f}?kkrh; ekè;ksa (Averages of the Second Order) ij vk/kfjr gSa tcfd fo"kerk
osQ eki eq[;r;k izFke ?kkrh; ekè;ksa (Averages of First Order) ij vk/kfjr gSaA

(10) vifdj.k osQ eki izFke] f}rh; rFkk r`rh; ifj?kkrksa (Moments) ij vk/kfjr gSa tcfd fo"kerk osQ eki
osQoy izFke o r`rh; ifj?kkrksa osQ vk/kj ij gh fudkys tkrs gSaA

Lej.k jgs] mi;qZDr vUrj osQ ckotwn vifdj.k rFkk fo"kerk osQ eki ,d&nwljs osQ vuqiwjd gSaA lp rks ;g gS
fd vko`fÙk&caVu osQ fof/or~ fo'ys"k.k osQ fy, osQUnzh; izo`fÙk] vifdj.k rFkk fo"kerk rhuksa osQ ekiksa dk Kku
ijeko';d gSA tgk¡ osQUnzh; izo`fÙk osQ eki ls vko`fÙk&caVu dk lkjka'k Kkr gksrk gS] ogk¡ vifdj.k ls leadksa
osQ fc[kjko dk irk yxrk gS vkSj fo"kerk ls ;g tkudkjh gksrh gS fd ekè; ls fdl vksj dk vifdj.k
(fc[kjko) vf/d gSA

mnkgj.k (Illustration) 1: fuEu leadksa ls dkyZ fi;lZu fo"kerk xq.kkad Kkr dhft,μ

vkdkjμ82, 87, 109, 124, 93, 120, 130, 118, 106, 105

gy (Solution): blesa cgqyd vLi"V o vfu/kZfjr gS vr% fi;lZu osQ oSdfYid lw=k dk iz;ksx fd;k tk,xkμ

vkdkj (X) A = 110 ls fopyu fopyu oxZ

(vkjksgh Øe) (Deviations) (Squares)

X dx dx2

82 – 28 784

87 – 23 529

93 – 17 289

105 – 5 25

106 – 4 16

109 – 1 1

118 + 8 64

120 + 10 100

124 + 14 196

130 + 20 400

N = 10 Σdx = – 26 Σdx2 = 2404
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lekUrj ekè; (X ) = A + 
Σdx
N

X = 110 – 
26
10  = 110 – 2.6 = 107.4

M = Size of 
N +

=
+1

2
10 1

2  = 5.5th term

∴ M = 
106 109

2
215
2

+
=  = 107.5

σ = 
Σ Σdx dx2 2 22404

10
26

10N N
− LNM
O
QP = −

−F
HG
I
KJ

= 240 4 6 76 233 64. . .− =  = 15.285

fo"kerk xq.kkad ;k J = 
3 3 107 4 107 5

15 285
3 0 1
15 285

( ) ( . . )
.

.
.

X M X−
=

−
=

−
σ

 = 0.02

vr% Js.kh esa vYi&ek=kk dh Í.kkRed fo"kerk (Negative Skewness) gSA

mnkgj.k (Illustration) 2: ,d lead caVu dk fi;lZu fo"kerk xq.kkad 0.5 gS] fopj.k xq.kkad 40% gS vkSj
cgqyd 80 gSA caVu dk lekUrj ekè; rFkk eè;dk Kkr dhft,A

gy (Solution):

J = + 0.5, C.V. = 40%, Z = 80, X  = ?, M = ?

J = 
X Z−
σ

 or 0.5 = 
X − 80

σ
 or 0.5 σ = X  – 80 or X  – 0.5σ = 80 ...(i)

C.V. = 
σ
X  × 100 or 40 = 

σ
X  × 100 or 40X = 100σ or 0.4X  – σ = 0 ...(ii)

lehdj.k (i) dks 0.4 ls xq.kk djosQ mlesa ls lehdj.k (ii) ?kVkus ij]

0.4X  – 0.2σ = 32

0.4X  – 1 σ = 0

0.8 σ = 32 ∴ σ = 40

leh- (ii) esa σ dk eku j[kus ij]

0.4X  – 40 = 0 ∴ X = 40/0.4 = 100

J = 
3( )X M−

σ
or 0.5 = 

300 3
40
− M

or 20 = 300 – 3M

∴ M = 93.33

mnkgj.k (Illustration) 3: oSQyh lw=k }kjk fuEu caVuksa esa leferrk dh rqyuk dhft,μ
Size : 102 104 106 108 110 112 114
Group A : 10 16 24 22 50 15 12
Group B : 15 22 55 26 18 20 3
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gy (Solution):

n'kedksa dk ifjdyu
(Computation of Deciles)

vkdkj Group–A Group–B

(Size) (f ) (c.f.) (f ) (c.f.)

102 10 10 15 15
104 16 26 22 37
106 24 50 55 92
108 22 72 26 118
110 50 122 18 136
112 15 137 20 156
114 12 149 3 159

;ksx N = 149 N = 159

GROUP–A

D1 = Size of 
N +

=
1

10
150
10  = 15th item

∴ D1 = 104

D9 = Size of 
9(N +

=
×1

10
9 150

10
)

 = 135th item

∴ D9 = 112

M = D50 = 
N +

=
1

2
150

2  = 75th item ∴ M = D50 = 110

JK = 
D D M

D D9

1 9

1

2 104 112 2 10
112 104

+ −
−

=
+ − ×

−
( )

= 
216 220

8
4

8
−

=
−

 = – 0.5

GROUP–B

D1 = Size of 
N +

=
+1

10
159 1

10  = 16th item ∴ D1 = 104

D9 = Size of 
9(N +

=
×

=
1

10
9 160

10
1440
10

)
 = 144th item ∴ D9 = 112

M = D50 = Size of 
N +

=
+1

2
159 1

2  = 80th item ∴ M = 106

JK = 
D D M

D D9

1 9

1

2 104 112 2 106
112 104

+ −
−

=
+ − ×

−
( )

= 
216 212

8
4
8

−
=  = + 0.5

nksuksa lewgksa esa fo"kerk dh ek=kk leku gSA ijUrq A lewg esa Í.kkRed vkSj B lewg esa /ukRed fo"kerk gSA
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8-4 i`Fkq'kh"kZRo vFkok doqQnrk vFkok f'k[kjh;rk (Kurtosis)

i`Fkq'kh"kZRo dk vFkZ (Meaning of Kurtosis)—xzhd Hkk"kk esa Kurtosis 'kCn dk vFkZ gS mHkjk gqvk mHkjkiu
(bulge or bulginess)A blh rjg lkaf[;dh eas Hkh i`Fkq'kh"kZRo izlkekU;rk osQ lUnHkZ esa vko`fÙk oØ dh f'k[kjh;rk
dk |ksrd gSA vr% izlkekU; oØ dh rqyuk esa fdlh vko`fÙk oØ osQ uqdhysiu ;k 'kh"kZRo (Peakedness) vFkok
piVsiu (Flatness) osQ eki dks i`Fkq'kh"kZRo dgrs gSaA

ØkWDlVsu ,oa dkmMsu osQ vuqlkj] ¶i`Fkq'kh"kZRo dk eki ml ek=kk dks O;Dr djrk gS ftlesa ,d vko`fÙk caVu
dk oØ uqdhyk ;k piVs 'kh"kZ okyk gksrk gSA¸ “(A measure of Kurtosis indicates the degree to which a
curve of a frequency distribution is peaked or flat topped.” Croxton & Cowden)

Lihxy osQ vuqlkj] ¶i`Fkq'kh"kZRo izk;% izlkekU; oØ dh rqyuk esa fdlh vko`fÙk oØ osQ uqdhysiu (peakedness)

dh ek=kk dk eki gSA¸ (Kurtosis is the degree of peakedness of a
distribution usually taken to a normal distribution.”—Spiegel)

i`Fkq'kh"kZRo ls ;g irk pyrk gS fd ;fn fdlh Js.kh dks fcUnqjs[kk
(graph) ij vafdr fd;k tk, rks D;k og izlkekU; oØ gksxk vFkok
izlkekU; oØ ls vf/d piVk oØ gksxk vFkok izlkekU; oØ ls vf/
d uqdhyk oØ gksxkA vr% ;g crkrk gS fd Js.kh osQ eè; Hkkx esa
vko`fÙk;ksa dk teko (Concentration of frequencies in the middle

of the distribution) oSQlk gSA ;fn osQUnz esa vko`fÙk;ksa dk teko lkekU;
gS rks og vko`fÙk oØ eè;e 'kh"kZ okyk ;k izlkekU; (Mesokurtic or

Normal) dgykrk gSA ;fn vko`fÙk;ksa dk teko lkekU; oØ dh rqyuk
esa Js.kh osQ eè; Hkkx esa cgqr vf/d l?ku :i ls osQfUnzr gS vFkkZr~ in
ewY; cgqyd osQ vkl&ikl l?kurk osQ lkFk xqfPNr gksrs gSa rks og oØ yEcs ;k uqdhys 'kh"kZ okyk (Lepto-

kurtic) dgykrk gSA osQUnz esa vko`fÙk teko cgqr de gksus ij og piVs 'kh"kZ okyk (Platy-kurtic or Flat) oØ
dgykrk gSA

fp=k 8.2 ls Li"V gS fd mÙkyrk (Convexity) dh n`f"V ls rhuksa oØksa esa vR;f/d vUrj gSA Curve A lkekU;
'kh"kZ] Curve B uqdhys 'kh"kZ ,oa Curve C piVs 'kh"kZ okyk oØ gSA

LVqMsUV (fofy;e ,l- xkSlsV) us bu oØksa dh piVs 'kh"kZ okys oØ dh rqyuk NksVh iw¡N vkSj piVh ihB okys
tkuoj IySfVil ls vkSj uksadnkj oØ dh rqyuk Å¡ps 'kh"kZ o yEch iw¡N okys daxk: ls dh gSA

i`Fkq'kh"kZRo dk eki (Measurement of Kurtosis)—i`Fkq'kh"kZRo dh eki prqFkZ ,oa f}rh; ifj?kkrksa osQ vk/kj
ij ifj?kkr vuqikr (moment ratio) }kjk dh tkrh gSA blosQ fy, dkyZ fi;lZu ls fuEu lw=k dk iz;ksx fd;k
gSμ

i`Fkq'kh"kZRo dh eki (β2) = 
μ
μ

4

2
2 2= =

prqFkZ ifj?kkr
(f}rh; ifj?kkr)

Fourth moment
(Second moment)2

fuoZpu (Interpretation)—β2 dk ewY; 3 osQ cjkcj gksrk gS rks oØ lkekU; gksrk gSA β2 dk ewY; 3 ls vf/d
rFkk de gksus ij oØ lkekU; ugha gksrk gSA

;fn β2 = 3 rks oØ eè;e 'kh"kZ okyk (Meso-kurtic) gSA

;fn β2 > 3 rks oØ yEcs ;k uqdhys 'kh"kZ okyk (Lepto-kurtic) gSA

;fn β2 < 3 rks oØ piVs 'kh"kZ okyk (platy-kurtic) gSA

i`Fkq'kh"kZRo osQ eki osQ fy, γ2 dk Hkh iz;ksx fd;k tk ldrk gSμ

A

B

C

fp=k 8-2

(A) eè;e 'kh"kZ okyk
(B) uqdhys 'kh"kZ okyk

(C) piVs 'kh"kZ okyk
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γ2 = β2 – 3 = 
μ μ

μ
4 2

2

2
2
3−

;fn γ2 ;k β2 – 3 = 0 rks oØ eè;e 'kh"kZ okyk (Meso-kurtic) gSA

;fn γ2 /ukRed gS rks oØ uqdhys 'kh"kZ okyk (Lepto-kurtic) gSA β2 > 3

;fn γ2 ½.kkRed gS rks oØ piVs 'kh"kZ okyk (Platy-kurtic) gSA β < 3

fo"kerk dh Hkkafr i`Fkq'kh"kZRo dk eki Hkh thou foKku rFkk HkkSfrd foKkuksa esa vf/d mi;ksxh gksrk gSA vkfFkZd]
lkekftd ,oa O;kikfjd ?kVukvksa esa bldk vf/d iz;ksx ugha gksrk D;ksafd bu {ks=kksa esa izlkekU; caVu cgqr de
ik;s tkrs gSaA

Illustration : fdlh vko`fÙk Js.kh esa lekUrj ekè; ls f}rh;] r`rh; o prqFkZ ifj?kkr 3, 0 o 26 gSaA ifj?kkrksa dh
lgk;rk ls fo"kerk rFkk 'kh"kZRo Kkr dhft,A
Solution :

Kkr gS] μ2 = 3, μ3 = 0 rFkk μ4 = 26.

fo"kerk eki  β
μ

μ
1

3

2
3 3

0
3

0
27

= = =  = 0 fo"kerk ugha gSA

i`Fkq'kh"kZRo dk eki β2 = 
μ
μ

4

2
2 2

26
3

26
9

= =
( )

 = 2.889

∴ β2 = 2.889 < 3 oØ piVs 'kh"kZ okyk gSA

mnkgj.k (Illustration) 5: ,d leferh; caVu esa izeki fopyu 5 gSA prqFkZ osQUnzh; ifj?kkr dk ewY; D;k gks
rkfd caVu (a) uqdhys 'kh"kZ okyk gks] (b) eè;e 'kh"kZ okyk gks] (c) piVs 'kh"kZ okyk gks \

gy (Solution):

σ = 5 ∴ μ2 = 52 = 25

(i) uqdhys 'kh"kZ okys esa μ4 > 3μ2
2 vr% μ4 > 3 × (25)2 > 1875

(ii) Meso-kurtic Js.kh esa μ4 = 3μ2
2 vr% μ4 > 3μ2

2 = 3 × 252 = 1875

(iii) Platy-kurtic Js.kh esa μ4 < 3μ2
2 vr% μ4 < 3 × 252 ;k < 1875

8-5 vifdj.k] fo"kerk ,oa i`Fkq'kh"kZRo esa Hksn (Distinction Between Dispersion,
Skewness and Kurtosis)

bu rhuksa ekiksa dk ,d lkekU; mís'; vko`fÙk caVu dh cukoV dh tkudkjh nsuk gS ysfdu rhuksa ekiksa esa vUrj
ik;k tkrk gSμ

(1) vifdj.k osQUnzh; ewY; (ekè;) osQ pkjksa vksj ewY;ksa osQ fc[kjko ;k iSQyko (scatter of items) dk
vè;;u djrk gS ftlls ;g irk pyrk gS fd osQUnzh; ewY; iwjs caVu dk fdruk izfrfuf/Ro djrk
gSA vr% vifdj.k fopj.k dh ek=kk dh eki gSA

(2) tcfd fopj.k dh fn'kk vFkkZr~ ewY;ksa dk iSQyko ekè; ls Åij vf/d gS ;k uhps ;g tkudkjh
fo"kerk osQ eki miyC/ djkrs gSa vr% fo"kerk fopj.k dh fn'kk dk ekiu djrk gSA vr% ,d
izlkekU; caVu (Normal distribution) esa ekè; ls Åij o uhps fopyu ,d leku gksrs gSa tcfd
vlefer caVu (Asymmetrical Distribution) esa fopyu leku ugha gksrsA

(3) i`Fkq'kh"kZRo Js.kh osQ eè;orhZ Hkkx esa ewY;ksa ;k vko`fÙk;ksa osQ teko dk vè;;u djrk gSA vFkkZr~ ;g
caVu osQ Lo:i dks n'kkZrk gSA
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vr% vifdj.k] fo"kerk o i`Fkq'kh"kZRo osQ eki fdlh vko`fÙk caVu osQ rhu fofHkUu vfHky{k.kksa ;k igyqvksa dk
vè;;u djrs gSaA vifdj.k Js.kh osQ vkdkj dks fuf'pr djrk gS vFkkZr~ ml foLrkj ;k lhek dh tkudkjh nsrk
gS ftlesa pj&ewY; fLFkr gksrs gSaA fo"kerk osQ eki Js.kh dh vkÑfr vkSj osQUnzh; ewY; osQ nksuksa vksj osQ fopj.k
dh ek=kk ij izdk'k Mkyrs gSaA i`Fkq'kh"kZRo Js.kh osQ eè;orhZ Hkkx esa vko`fÙk;ksa osQ teko dh tk¡p djrk gSA

Lo&ewY;kadu (Self Assessment)

2- fn, x, iz'uksa dks gy dhft,μ

1. fuEu vkadM+ksa ls dkyZ fi;lZu dk fo"kerk xq.kkad Kkr dhft,μ

eki% 10 11 12 13 14 15

vko`fÙk% 2 4 10 8 5 1

2. fuEu vk¡dM+ksa ls ckWmys fo"kerk xq.kkad ifjdfyr dhft,μ

oxZ% 15&25 25&35 35&45 45&55 55&65 65&75

vko`fÙk% 1 3 7 11 5 3

3. fuEu caVu ls fo"kerk rFkk i`Fkq'kh"kZRo eki dk ifjdyu dhft,μ

oxZ% 45&52 52&59 59&66 66&73 73&80

vko`fÙk% 4 9 12 4 3

4. fuEu leadksa ls fo"kerk rFkk i`Fkq'kh"kZRo dk ifjdyu dhft,μ

oxZ% 10 20 30 40 50

vko`fÙk% 2 4 7 9 10

8-6 lkjka'k (Summary)

• fo"kerk dk viuk dksbZ Lora=k vFkZ ugha gksrk gS cfYd bldk iz;ksx lefefr osQ eki osQ :i esa djrs
gSaA fdlh lead Js.kh esa lefefr osQ vHkko dks fo"kerk vFkok vlefefr dgrs gSaA nwljs 'kCnksa esa]
fdlh forj.k osQ lefefr ls nwj gVus dh izo`fÙk fo"kerk dgykrh gSA

• flEilu ,oa dkÝdk (Simpson and Kafka) osQ vuqlkj] ¶fo"kerk osQ eki gesa vlefefr (fo"kerk)
dh fn'kk o lhek crkrs gSaA ,d lefer caVu esa lekUrj ekè;] eè;dk rFkk cgqyd le:i gksrs gSaA
lekUrj ekè; cgqyd ls ftruk nwj gksrk tkrk gS vlefefr ;k fo"kerk mruh vf/d gksrh gSA¸

• lefefr izÑfr osQ vk/kj ij vko`fÙk caVu nks izdkj osQ gks ldrs gSaμ(1) lefer] (2) vleferA
lefer caVu esa vko`fÙk;ksa osQ c<+us vkSj ?kVus dk Øe fu;fer gksrk gSA blesa vko`fÙk;k¡ fu;fer Øe
ls c<+rh gSa fiQj ,d fuf'pr fcUnq vFkkZr~ vf/dre vko`fÙk ls mlh fu;fer Øe esa ?kVrh gSaA bldk
oØ ?k.Vh osQ vkdkj okyk gksrk gS ftls izlkekU; oØ dgrs gSaA

• vlefer caVu esa vko`fÙk;ksa osQ c<+us o ?kVus dk Øe fu;fer ugha gksrkA vko`fÙk;k¡ ftl Øe ls igys
c<+rh gSa vf/dre gksus osQ ckn fiQj mlh Øe ls ugha ?kVrhaA ,sls caVu dk oØ ?k.Vkdkj u gksdj nk;sa
o ck;sa >qdko fy;s gksrk gSA

• ;fn oØ nkfguh vksj vf/d >qdk gqvk gks rks fo"kerk /ukRed gksrh gS

• ;fn oØ nkfguh vksj osQ ctk; ck;ha vksj vf/d >qdk gqvk gks rks fo"kerk Í.kkRed gksrh gSA ,sls caVu
esa lekUrj ekè; dk ewY; eè;dk ls de vkSj eè;dk dk ewY; cgqyd ls de gksrk gSA
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• fo"kerk osQ izFke eki (First Measures of Skewness) Hkh dgrs gSaA fujis{k eki bl ekU;rk ij
vkèkkfjr gS fd ,d fo"ke caVu esa lekUrj ekè;] eè;dk rFkk cgqyd ewY; leku ugha gksrsA vr% buesa
ls fdUgha nks ewY;ksa (ekè;ksa) osQ chp dk vUrj] fo"kerk dh ek=kk gksrh gSA

• nks Jsf.k;ksa ;k caVuksa dh rqyuk djus osQ fy, fo"kerk osQ lkis{k eki Kkr fd, tkrs gSaA budks fo"kerk
xq.kkad (Coefficient of skewness) Hkh dgrs gSaA lkis{k eki ;k fo"kerk xq.kkad Kkr djus osQ fy,
fujis{k eki dks vifdj.k osQ fdlh Hkh eki ls foHkkftr dj fn;k tkrk gSA ijUrq è;ku jgs] O;ogkj
esa osQoy izeki fopyu dk gh iz;ksx fd;k tkrk gS] D;ksafd vifdj.k osQ vU; eki fdlh&u&fdlh
:i esa lhekxzflr gSa tcfd izeki fopyu ,d vkn'kZ eki gSA

• fi;lZu xq.kkad dh fo'ks"krk,¡μ(i) ;fn J dk eku 'kwU; gS rks caVu fo"kerk jfgr vFkkZr~ lefer gksrk
gSA (ii) ;fn J dk eku (+) esa gS rks /ukRed fo"kerk vkSj (–) gksus ij Í.kkRed fo"kerk gksrh gSA (iii)

fl¼kUr :i esa bl xq.kkad dh dksbZ lhek ugha gS (tksfd bldk izeq[k nks"k gS) ijUrq O;ogkj esa ;g
lkekU;r;k ± 1 osQ chp jgrk gSA oSdfYid lw=k dh fLFkfr esa xq.kkad dh lhek,¡ ± 3 gksrh gSaA

• oSQyh dk fo"kerk xq.kkad ckmys lw=k dk la'kksf/r :i gSA ckmys lw=k tksfd prqFkZdksa ij vk/kfjr gS]
osQ vUrxZr caVu osQ izFke 25% vkSj vafre 25% ewY; NksM+ fn, tkrs gSaA pw¡fsd ,d vPNk eki og gS
tks caVu osQ lHkh ewY;kas ij vk/kfjr gks vr% bl n`f"V ls oSQyh us prqFkZdksa osQ LFkku ij n'kedksa ;k
'kredksa osQ iz;ksx dk lq>ko fn;k gSA

• vifdj.k ls fdlh caVu dh cukoV dk Kku gksrk gSA ljy 'kCnksa esa] vifdj.k dh ekiksa ls bl ckr
dk irk pyrk gS fd Js.kh osQ fofHkUu in&ewY;ksa dk vkil esa ;k fdlh ekè; ls fdruk fopyu ;k
fc[kjko gSA blosQ foijhr fo"kerk osQ eki ;g crkrs gSa fd Js.kh osQ ekè; ls nksuksa vksj osQ Hkkxksa dk
fopj.k cjkcj gS vU;Fkk fdl Hkkx esa fopj.k vf/d gSA

• vifdj.k ls lewg dh cukoV (composition) dk Kku gksrk gS] tcfd fo"kerk ls lewg osQ Lo:i
(shape) dk irk pyrk gSA

• vifdj.k] leadksa eas fopyu'khyrk dh ek=kk dks Kkr djus esa mi;ksxh gS tcfd fo"kerk ;g crkrh
gS fd teko cM+s ewY;ksa esa vf/d gS ;k NksVs ewY;ksa esaA

• vifdj.k osQ eki f}?kkrh; ekè;ksa (Averages of the Second Order) ij vk/kfjr gSa tcfd fo"kerk
osQ eki eq[;r;k izFke ?kkrh; ekè;ksa (Averages of First Order) ij vk/kfjr gSaA

• mi;qZDr vUrj osQ ckotwn vifdj.k rFkk fo"kerk osQ eki ,d&nwljs osQ vuqiwjd gSaA lp rks ;g gS fd
vko`fÙk&caVu osQ fof/or~ fo'ys"k.k osQ fy, osQUnzh; izo`fÙk] vifdj.k rFkk fo"kerk rhuksa osQ ekiksa dk
Kku ijeko';d gSA tgk¡ osQUnzh; izo`fÙk osQ eki ls vko`fÙk&caVu dk lkjka'k Kkr gksrk gS] ogk¡ vifdj.k
ls leadksa osQ fc[kjko dk irk yxrk gS vkSj fo"kerk ls ;g tkudkjh gksrh gS fd ekè; ls fdl vksj
dk vifdj.k (fc[kjko) vf/d gSA

• xzhd Hkk"kk esa Kurtosis 'kCn dk vFkZ gS mHkjk gqvk mHkjkiu (bulge or bulginess)A blh rjg lkaf[;dh
eas Hkh i`Fkq'kh"kZRo izlkekU;rk osQ lUnHkZ esa vko`fÙk oØ dh f'k[kjh;rk dk |ksrd gSA vr% izlkekU; oØ
dh rqyuk esa fdlh vko`fÙk oØ osQ uqdhysiu ;k 'kh"kZRo (Peakedness) vFkok piVsiu (Flatness) osQ
eki dks i`Fkq'kh"kZRo dgrs gSaA

• i`Fkq'kh"kZRo dh eki prqFkZ ,oa f}rh; ifj?kkrksa osQ vk/kj ij ifj?kkr vuqikr (moment ratio) }kjk dh
tkrh gSA blosQ fy, dkyZ fi;lZu ls fuEu lw=k dk iz;ksx fd;k gSμ

i`Fkq'kh"kZRo dh eki (β2) = 
μ
μ

4

2
2 2= =

prqFkZ ifj?kkr
(f}rh; ifj?kkr)

Fourth moment
(Second moment)2
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• vifdj.k osQUnzh; ewY; (ekè;) osQ pkjksa vksj ewY;ksa osQ fc[kjko ;k iSQyko (scatter of items) dk
vè;;u djrk gS ftlls ;g irk pyrk gS fd osQUnzh; ewY; iwjs caVu dk fdruk izfrfuf/Ro djrk gSA
vr% vifdj.k fopj.k dh ek=kk dh eki gSA

• tcfd fopj.k dh fn'kk vFkkZr~ ewY;ksa dk iSQyko ekè; ls Åij vf/d gS ;k uhps ;g tkudkjh fo"kerk
osQ eki miyC/ djkrs gSa vr% fo"kerk fopj.k dh fn'kk dk ekiu djrk gSA vr% ,d izlkekU; caVu
(Normal distribution) esa ekè; ls Åij o uhps fopyu ,d leku gksrs gSa tcfd vlefer caVu
(Asymmetrical Distribution) esa fopyu leku ugha gksrsA

• i`Fkq'kh"kZRo Js.kh osQ eè;orhZ Hkkx esa ewY;ksa ;k vko`fÙk;ksa osQ teko dk vè;;u djrk gSA vFkkZr~ ;g caVu
osQ Lo:i dks n'kkZrk gSA

• vifdj.k] fo"kerk o i`Fkq'kh"kZRo osQ eki fdlh vko`fÙk caVu osQ rhu fofHkUu vfHky{k.kksa ;k igyqvksa
dk vè;;u djrs gSaA vifdj.k Js.kh osQ vkdkj dks fuf'pr djrk gS vFkkZr~ ml foLrkj ;k lhek dh
tkudkjh nsrk gS ftlesa pj&ewY; fLFkr gksrs gSaA fo"kerk osQ eki Js.kh dh vkÑfr vkSj osQUnzh; ewY;
osQ nksuksa vksj osQ fopj.k dh ek=kk ij izdk'k Mkyrs gSaA i`Fkq'kh"kZRo Js.kh osQ eè;orhZ Hkkx esa vko`fÙk;ksa
osQ teko dh tk¡p djrk gSA

8-7 'kCndks'k (Keywords)

• ifj?kkrμlekIr dj nsukA

• i`Fkq'kh"kZRoμf'k[kjrkA

8-8 vH;kl&iz'u (Review Questions)

1- fo"kerk ls vki D;k le>rs gSa \ fo'ys"k.kkRed foospu dhft,A

2- fo"kerk osQ eki dk foospu dhft,A

3- vifdj.k] fo"kerk vkSj i`Fkq'kh"kZRo esa vUrj Li"V dhft,A

4- i`Fkq'kh"kZRo dh O;k[;k dhft,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1. Øe fu;fer 2. izlkekU; oØ 3. nk;sa ,oa ck;sa 4. /ukRed

5. Í.kkRed fo"kerkA

2. 1. 0.3583 2. –.08 3. β1 = – 0.095, β2 = 2.6

4. 1β = 0.074 β2 = 2.03

8-9 lanHkZ iqLrosaQ (Further Readings)

1. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

2. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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bdkbZμ9: lglacaèk% ifjHkk"kk] izdkj ,oa vFkZ'kkfL=k;ksa dh
iz;qDr fof/;k¡ (Correlation: Definition, Types and

its Application for Economists)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

9.1 lglaca/ dh ifjHkk"kk ,oa vFkZ (Meaning and Definition of Correlation)

9.2 lglaca/ osQ izdkj (Types of Correlation)

9.3 lglaca/ osQ laca/ esa vFkZ'kkfL=k;ksa dh iz;qDr fof/;k¡ (Correlation of Application for
Economists)

9.4 lkjka'k (Summary)

9.5 'kCndks'k (Keywords)

9.6 vH;kl&iz'u (Review Questions)

9.7 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lglaca/ dh ifjHkk"kk rFkk vFkZ dks le>us esaA

• lglaca/ fdrus izdkj dk gksrk gS bldh foospuk djus esaA

• lglaca/ osQ laca/ esa vFkZ'kkfL=k;ksa us D;k fofo/k¡ iz;qDr dh gSa\ bldh foospuk djus esaA

izLrkouk (Introduction)

nks lead lewgksa esa ik, tkus okys lEcU/ dh tkudkjh osQ fy, lglEcU/ osQ fl¼kUr (Theory of

Correlation) dk vè;;u fd;k tkrk gSA dbZ lead lewg bl izdkj ls ijLij lEcfU/r gksrs gSa fd ,d
esa gksus okys ifjorZu osQ ifj.kkeLo:i nwljs esa Hkh ifjorZu gks tkrs gSa] tSls mRiknu ;k iw£r esa o`f¼ ls
dherksa esa deh] ek¡x esa o`f¼ ls oLrq dh dher esa o`f¼] eqnzk dh ek=kk esa o`f¼ ls lkekU; dher Lrj esa
o`f¼ vkfnA blh izdkj vkSj Hkh dbZ rF; ijLij lEcfU/r gksrs gSaA tSls ifr ,oa ifRu;ksa dh vk;q] firk&iq=k
dh yEckbZ] izdk'k osQ lkFk rkiØe esa o`f¼ vkfnA lglEcU/ osQ vè;;u ls ;g Kkr fd;k tkrk gS fd
fofHkUu rF; ijLij fdl izdkj ls /ukRed ;k Í.kkRed ,oa fdl ifj.kke iw.kZ] mPp] eè;e ;k fuEu ls
lEcfU/r gSaA
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9-1 lglaca/ ifjHkk"kk ,oa vFkZ (Meaning and Definition of Correlation)

ØkDLVu ,oa dkmMsu us nks pjksa osQ eè; ik, tkus okys lEcU/ dh eki osQ :i esa lglEcU/ dks bl izdkj
ifjHkkf"kr fd;k gS fdμ^^tc lEcU/ ifjek.kkRed izÑfr dk gksrk gS] rks mls [kkstus ,oa ekius rFkk lw{e lw=k
osQ :i esa O;Dr djus osQ mfpr lkaf[;dh; ;qfDr dks lglEcU/ dgrs gSaA**

izks- ¯dx osQ vuqlkjμ^^;fn ;g lR; fl¼ gks tkrk gS fd vf/dka'k mnkgj.kksa esa nks pj&ewY; lnk ,d fn'kk
esa ;k foijhr fn'kk esa ?kVus&c<+us dh izo`fÙk j[krs gSa rks ,slh fLFkfr;ksa esa ge ;g le>rs gSa fd muesa ,d lEcU/
ik;k tkrk gSA ;g lEcU/ gh lglEcU/ dgykrk gSA**

dkWuj osQ vuqlkjμ^^tc nks ;k vf/d jkf'k;k¡ lgkuqHkwfr esa ifjo£rr gksrh gSa ftlls ,d esa gksus okys ifjorZuksa
osQ iQyLo:i nwljh jkf'k esa Hkh ifjorZu gksus dh izo`fÙk ikbZ tkrh gS] rks os jkf'k;k¡ lglEcfU/r dgykrh gSaA**

uhLosatj osQ vuqlkjμ^^vk£Fkd leadksa dh nks ;k vf/d Jsf.k;k¡ tks ,d lkFk ;k foijhr fn'kk esa ifjo£rr gksa]
fØ;kRed :i ls lEcfU/r gks ldrh gSaA osQoy fØ;kRed lEcU/ksa dh mifLFkfr dk;Z dkj.k lEcU/ksa osQ
vfLrRo dks fl¼ ugha djrh gS_ ;g osQoy lglEcU/ dk lkaf[;dh; izeki gSA**

lglEcU/ fl¼kUr dh izÑfr ,oa egÙo (Nature and Significance)

ØkDLVu ,oa dkmMsu osQ vuqlkj] ̂ ^foKku osQ eq[; mís';ksa esa] ,d rÙo (Factor) osQ ewY; dk] mlls lEcfU/r
rÙo osQ ewY; osQ lUnHkZ esa vuqeku yxkuk (lglEcU/ Kkr djuk) ,d eq[; mís'; gSA**

lkekftd] vk£Fkd ,oa oSKkfud {ks=k dh leL;kvksa osQ fo'ys"k.k esa lglEcU/ fl¼kUr dk cgqr vf/d egÙo
gSA lkaf[;dh; esa izrhixeu (Regression) ,oa fopj.k&vuqikr (Ratio of Variation) osQ fopkj lglEcU/
fl¼kUr ij gh vk/kfjr gSaA lglEcU/ fl¼kar ij vk/kfjr vuqeku vf/d fo'oluh; gksrs gSaA fVisV us Hkh Li"V
fd;k gS fd lglEcU/ dk izHkko gekjh Hkfo";ok.kh dh vfuf'prrk osQ foLrkj dks de djrk gSA

vFkZ'kkL=k ,oa O;olk; osQ {ks=k esa lglEcU/ fl¼kUr osQ egÙo dks Li"V djrs gq, izks- uhLosatj us fy[kk gS
fdμ^^lglEcU/&fo'ys"k.k vk£Fkd O;ogkj dks le>us esa ;ksx nsrk gS] fo'ks"k egÙoiw.kZ pjksa] ftu ij vU; pj
fuHkZj djrs gSa] dks [kkstus esa lgk;rk nsrk gS_ vFkZ'kkL=kh dks mu lEcU/ksa dks Li"V djrk gS] ftuls xM+cM+h
iSQyrh gS rFkk mls mu mik;ksa dk lq>ko nsrk gS ftuosQ }kjk fLFkjrk ykus okyh 'kfDr;k¡ izHkkoh gks ldrh gSaA**

bl izdkj Li"V gS fd nks lead Jsf.k;ksa ;k ?kVukvksa osQ ikjLifjd lEcU/ ,oa muosQ rqyukRed vè;;u esa
lglEcU/ fl¼kUr cgqr vf/d egÙoiw.kZ gSA

lglEcU/ fl¼kUr dk izfriknu loZizFke Úkal osQ [kxksy'kkL=kh ckzosl (Bravais) us fd;k Fkk] lglEcU/
fl¼kUr dh fcUnqjs[kh; fof/ dk izfriknu Úkafll xkYVu (Francis Galton) us fd;kA lglEcU/ Kkr djus dh
xf.krh; fof/ osQ izfriknu rFkk bls oSKkfud :i iznku djus dk Js; dkyZ fi;lZu (Karl Pearson) dks gSA

uksV~l nks ijLij lEcfU/r lead Jsf.k;ksa esa ,d gh fn'kk ;k foijhr fn'kk ls gksus okys ifjorZu dh

izo`fÙk dks gh lkaf[;dh esa lg&fopj.k (Co-variance) ;k lglEcU/ (Correlation) dgk tkrk
gSA

9-2 lglEcU/ osQ izdkj (Types of Correlation)

lglEcU/ dks fn'kk] vuqikr] ,oa pj&ewY;ksa dh la[;k osQ vk/kj ij fuEu Hkkxksa esa foHkkftr dj ldrs gSaμ
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1- fn'kk osQ vk/kj ij

(i) èkukRed lglEcUèk (Positive Correlation)

(ii) Í.kkRed lglEcUèk (Negative Correlation)

2- vuqikr osQ vk/kj ij

(i) js[kh; lglEcUèk (Linear Correlation)

(ii) oØjs[kh; lglEcUèk (Curve-linear Correlation)

3- pj ewY;ksa dh la[;k osQ vk/kj ij

(i) ljy lglEcUèk (Simple Correlation)

(ii) cgqxq.kh lglEcUèk (Multiple Correlation)

(iii) vk¡f'kd lglEcUèk (Partial Correlation)

/ukRed lglEcU/μtc nks pj&ewY;ksa osQ ifjorZu dh fn'kk ,d gh gks vFkkZr~ ,d esa o`f¼ ij nwljs esa Hkh
o`f¼ ,oa ,d esa deh ij nwljs esa Hkh deh gks rks bls /ukRed lglEcU/ dgk tkrk gS] tSls] eqnzk dh ek=kk
esa o`f¼ ls ewY; Lrj esa o`f¼] oLrq dh ek¡x esa deh ls mlosQ ewY; esa deh vkfn /ukRed lglEcU/ osQ
mnkgj.k gSaA

/ukRed lglEcU/

X Y X Y

10 50 10 15
20 70 9 10
30 80 7 8
40 90 6 5
50 110 4 2

Í.kkRed lglEcU/μtc nks pj&ewY;ksa osQ ifjorZu dh fn'kk vyx&vyx gks] tSlsμigys esa o`f¼ ij nwljs
esa deh ;k igys esa deh ij nwljs esa o`f¼ gks rks bls Í.kkRed lglEcU/ dgk tkrk gSA mRiknu esa o`f¼ ij
dherksa esa deh rFkk oLrq osQ ewY; esa deh ij ek¡x esa o`f¼ vkfn Í.kkRed lglEcU/ osQ mnkgj.k gSaA

Í.kkRed lglEcU/

X Y X Y

100 50 10 40
150 40 8 50
300 35 7 55
400 25 5 70
800 15 3 100

js[kh; lglEcU/μtc nks pj ewY;ksa esa ifjorZu dk vuqikr leku gS_ tSls jkstxkj esa 10% o`f¼ ls gj le;
mRiknu esa 20% o`f¼ gks rks bl izdkj osQ lEcU/ dks js[kh; lglEcU/ dgk tkrk gSA bu pj ewY;ksa dks fcUnq
js[kk i=k ij vafdr djus ij ,d lh/h js[kk izkIr gksrh gSA
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js[kh; lglEcU/

X ifjorZu Y ifjorZu

100 — 50 —
110 10% 55 10%
130 30% 65 30%
150 50% 75 50%
200 100% 100 100%

oØ js[kh; lglEcU/μtc nks pj&ewY;ksa esa ifjorZu dk vuqikr vleku gks tSls jkstxkj esa 10% o`f¼ ls dHkh
rks mRiknu esa 20% o`f¼ gksrh gS vkSj dHkh 20 izfr'kr ls vf/d ;k de Hkh o`f¼ gks tkrh gS rks bls oØ js[kh;
lglEcU/ dgk tkrk gSA

oØ js[kh; lglEcU/

X ifjorZu Y ifjorZu

100 — 50 —
110 10% 60 20%
140 40% 75 50%
160 60% 85 70%
200 100% 90 80%

oØ js[kh; lglEcU/ dks js[kkfp=k ij vafdr djus ls oØ js[kk izkIr gksrh gSμ

js[kh; lglEcU/ js[kh; lglEcU/ oozQ js[kh; lglEcU/

fp=kμjs[kh; ,oa oØjs[kh; lglEcU/

ljy lglEca/μtc nks pj&ewY;ksa osQ eè; lglEcU/ Kkr fd;k tkrk gS rks bls ljy lglEcU/ dgk tkrk
gSA blesa ,d LorU=k ,oa nwljk vfJr pj ewY; gksrk gSA vk/kj Js.kh osQ pj ewY;ksa dks LorU=k ,oa lEcU/ Js.kh
osQ pj ewY;ksa dks vkfJr pj ewY; dgk tkrk gSA

cgqxq.kh lglEcU/μtc rhu ;k vf/d pj ewY;ksa osQ eè; lglEcU/ Kkr fd;k tkrk gS rks bls cgqxq.kh
lglEcU/ dgk tkrk gS] blesa nks ;k vf/d LorU=k pj ewY;ksa dk ,d vkfJr pj ewY; ij izHkko dk vè;;u
fd;k tkrk gSA

vkaf'kd lglEcU/μrhu pj ewY;ksa osQ eè; vkaf'kd lglEcU/ Hkh Kkr fd;k tk ldrk gS] fdUrq buesa ,d
LorU=k pj ewY; dks fLFkj j[kdj nwljs LorU=k pj ewY; dk vkfJr pj ewy; ls lglEcU/ Kkr fd;k tkrk gSA

Lo&ewY;kadu (Self Assessment)
1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. --------- osQ vuqlkj tc lglacaèk ifjek.kkRed izÑfr dk gksrk gS] rks mls [kkstus ,oa ekius rFkk lw{e
lw=k osQ :i esa O;Dr djus osQ mfpr lkaf[;dh; ;qfDr dks lglacaèk dgrs gSaA



uksV

LOVELY PROFESSIONAL UNIVERSITY 129

bdkbZ—9% lglacaèk% ifjHkk"kk] izdkj ,oa vFkZ'kkfL=k;ksa dh iz;qDr fof/;k¡

2. fn'kk osQ vkèkkj ij lglacaèk nks izdkj osQ gksrs gSaA igyk èkukRed lglacaèk rFkk nwljk ---------A

3. --------- esa ,d Lora=k rFkk nwljk vkfJr pj ewY; gksrk gSA

4. pj ewY;ksa dh la[;k osQ vkèkkj ij lglacaèk --------- izdkj osQ gksrs gSaA

9-3 lglaca/ osQ laca/ esa vFkZ'kkfL=k;ksa dh iz;qDr fof/;k¡ (Correlation of Application
for Economists)

lg lEcU/ fuEu jhfr;ksa ls Kkr fd;k tk ldrk gSμ

1- fcUnq js[kh; jhfr;k¡ (Graphic Methods)

(i) fo{ksi fp=k ;k fcUnqfp=k (Scatter Diagram or Dot Diagram)

(ii) lglEcU/ js[kkfp=k (Correlation Graph)

2- xf.krh; jhfr;k¡ (Mathematical Methods)

(i) dkyZ fi;lZu dk lglEcU/ xq.kkad (Karl Pearson’s Coefficient of Correlation)

(ii) fLi;jeSu dh dksfV vUrj jhfr (Spearman’s Ranking Method)

(iii) laxkeh fopyu jhfr (Concurrent Deviations Method)

(iv) vU; jhfr;k¡ (Other Methods)

fo{ksi fp=k ;k fcUnq fp=k (Scatter Diagram or Dot Diagram)

fo{ksi fp=k ;k fcUnq fp=k nks lead Jsf.k;ksa osQ eè; lglEcU/ dh izo`fÙk Kkr djus dk ljy ,oa vkd"kZd
rjhdk gSA fo{ksi fp=k cukus osQ fy, LorU=k pj ewY; dks Hkqtk{k ij ,oa vkfJr pj ewY; dks dksfV v{k ij
vafdr dj fofHkUu ewY;ksa osQ fcUnq vafdr fd, tkrs gSa] bl izdkj izkIr fp=k fo{ksi fp=k dgykrs gSaA inksa dh
ftruh la[;k gksxh fo{ksi fp=k esa mrus gh fcUnq gksxsaA fo{ksi fp=kksa osQ vè;;u ls lglEcU/ dh izo`fr osQ ckjs
esa fu"d"kZ izkIr fd, tk ldrs gSaA

(i) tc fo{ksi fp=k esa fcUnq pkjksa vksj fc[kjs gq, gksa muesa fdlh izdkj dk dksbZ Øe u gks rks lglEcU/

dk vHkko gksrk gSA (fp=k A)

(ii) ;fn in ;qXeksa (Pairs of values) dks izkafdr djus ls uhps ck;ha vksj ls Åij nkfguh vksj c<+rh gqbZ ,d

js[kk izkIr gks (tSls fp=k B) rks ;g iw.kZ /ukRed lglEcU/ dks O;Dr djrh gSA

A B C

D E

fp=k 9-2μfo{ksi fp=k (Scatter Diagram)
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(iii) Åij ck;ha vksj ls uhps nkfguh vksj fxjrh gqbZ ,d js[kk osQ :i esa fcUnq vafdr gks (tSls fp=k C) rks

;g iw.kZ Í.kkRed lglEcU/ dks O;Dr djrk gSA

(iv) tc izkafdr fcUnqvksa ls ,d Øe ;k izo`fr dk vkHkkl gks rks ;g lglEcU/ dh mifLFkfr dks O;Dr

djrh gSA ,d js[kk u gksdj fc[kjs gq, fcUnq uhps ck;ha vksj ls Åij nkfguh vksj c<+rs gq, gksa (tSls

fp=k D) rks ;g /ukRed lglEcU/ ,oa Åij ck;ha vksj ls uhps nkfguh vksj fxjrs gq, gksa (tSls

fp=k E) rks Í.kkRed lglEcU/ dks O;Dr djrs gSaA fcUnq ftrus ikl&ikl gksaxs lglEcU/ dk ifj.kke

mruk gh vf/d gksrk gSA

fo{ksi fp=kksa ls lglEcU/ dh osQoy izo`fr dk vkHkkl gksrk gS] blls fuf'pr ewY; izkIr ugha gks ldrk gS_ vr%
lglEcU/ Kkr djus osQ fy, bl fof/ dk iz;ksx ml le; gh mi;qDr jgrk gS tc lglEcU/ dh osQoy izo`fr
dk gh vè;;u djuk gks] bldk la[;kRed eki vko';d u gksA

lglEcU/ js[kkfp=k (Correlation Graph)

js[kkfp=k }kjk Hkh lglEcU/ dk vuqeku yxk;k tk ldrk gSA lglEcU/ js[kkfp=k dh jpuk fuEu izdkj dh
tkrh gSμ

(i) le;] LFkku ;k Øe la[;k dks Hkqtk{k ij vafdr fd;k tkrk gSA

(ii) X pj ewY; dks OY dksfV v{k ij ,oa Y pj ewY; dks OY′ dksfV v{k ij vafdr fd;k tkrk gSA

(iii) nksuksa pj ewY;ksa osQ fy, vyx&vyx nks oØ cuk fy, tkrs gSaA

;fn nksuksa pj ewY; ,d gh bdkbZ esa gksa ,oa muesa cgqr de vUrj gks rks ,d ekin.M osQ vk/kj ij OY v{k
ij gh nksuksa ewY;ksa dks izn£'kr dj nks oØ cuk, tk ldrs gSaA vf/d vUrj gksus ij nks ekin.M osQ vk/kj ij
js[kkfp=k cuk;k tkrk gSA

lglEcU/ js[kkfp=k dk fo'ys"k.k

(i) nksuksa pj ewY;ksa osQ oØ ftrus ikl&ikl gksaxs] lglEcU/ dh ek=kk mruh gh vf/d ,oa nwj gksus ij

lglEcU/ dh ek=kk mruh gh de gksxhA

(ii) nksuksa oØksa esa mPpkopu dh fn'kk ,d gks vFkkZr~ ,d lkFk ?kVrs ;k c<+rs gSa rks muesa /ukRed lglEcU/

gksxkA nksuksa oØksa esa mPpkopu dh fn'kk foijhr gks vFkkZr~ ,d oØ osQ c<+us ij nwljk oØ ?kVs ;k ,d

osQ ?kVus ij nwljk c<+s rks Í.kkRed lglEcU/ gksxkA

(iii) tc nksuksa oØksa esa mPpkopu dh izo`fr esa dksbZ lekurk ;k lEcU/ izrhr u gksa rks lglEcU/ dk vHkko

gksrk gSA

mnkgj.k (Illustration) 1: fuEu leadksa ls lglEcU/ js[kkfp=k dh jpuk dhft, vkSj bl ij fVIi.kh dhft,μ

No. of Pairs : 1 2 3 4 5 6 7 8 9 10
Ages of Husbands : 20 25 27 24 30 31 35 30 28 20
Age of Wives : 18 22 23 21 26 28 30 25 24 18

gy (Solution): 7ifr ,oa ifRu;ksa dh mez dks ,d gh ekin.M osQ vk/kj ij dksfV v{k ,oa la[;k dks Hkqtk{k
ij vafdr dj js[kkfp=k dh jpuk fuEu izdkj djsaxsμ
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fp=kμlglEcU/ js[kkfp=k (Correlation Graph)

mDr lglEcU/ js[kkfp=k dks ns[kus ls ;g Li"V gksrk gS fd ifr ,oa ifRu;ksa dh vk;q oØksa esa mrkj p<+ko ,d
gh fn'kk esa gS vr% buesa /ukRed lglEcU/ dk gksuk Li"V gksrk gSA

lglEcU/ js[kkfp=k ls Hkh lglEcU/ dh osQoy izo`fr dk vkHkkl gksrk gS] bldh la[;kRed eki lEHko ugha
gS] vr% lglEcU/ dh izo`fr ,oa bldh la[;kRed eki osQ fy, lglEcU/ Kkr djus dh xf.krh; fof/;ksa
dk iz;ksx fd;k tkrk gSA

dkyZ fi;lZu dk lglEcU/ xq.kkad (Karl Pearson’s Coefficient of Correlation)

lglEcU/ dh la[;kRed eki dh bl jhfr dk izfriknu dkyZ fi;lZu us fd;k FkkA dkyZ fi;lZu osQ lglEcU/
xq.kkad ls lglEcU/ dh fn'kk rFkk bldh ek=kk dk Kku ljyrk ls gks tkrk gS] ;g xq.kkad gj le; ± 1 dh
lhek esa jgrk gSA $ 1 iw.kZ /ukRed ,oa – 1 iw.kZ Í.kkRed lglEcU/ dks O;Dr djrs gSa] xq.kkad osQ 'kwU; gksus
ij lglEcU/ dk vHkko gksrk gS ,oa ;g xq.kkad tSls&tSls 1 dh vksj c<+rk tkrk gS] lglEcU/ dh ek=kk Hkh
c<+rh tkrh gSA dkyZ fi;lZu osQ lglEcU/ xq.kkad dh x.kuk lg&fopj.k dh eki }kjk Kkr dh tkrh gSA

lgfopj.k (Covariance) Kkr djus osQ fy, izR;sd lead Js.kh osQ vadxf.krh; ekè; osQ fopyu Kkr dj mu
fopyuksa osQ xq.kuiQy osQ ;ksx esa bdkbZ;ksa dh la[;k dk Hkkx fd;k tkrk gSA lw=kkuqlkjμ

Co-variance = 
Σdxdy

N

lgfopj.k dk xq.kkad gh lglEcU/ xq.kkad (Coefficient of Correlation) dgykrk gSA dkyZ fi;lZu osQ
lglEcU/ xq.kkad dks r laosQrk{kj }kjk O;Dr fd;k tkrk gSA

dkyZ fi;lZu osQ lglEcU/ xq.kkad dh x.kukμdkyZ fi;lZu osQ lglEcU/ xq.kkad dh x.kuk fuEu lw=k osQ
iz;ksx }kjk dh tkrh gS] bls lglEcU/ xq.kkad dk ewy lw=k Hkh dgk tkrk gSμ
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r = 

Σdxdy

x y

N
σ σ, ;k

x y
x y

,oa dk lgfopj.k

dk izlj.k dk izlj.k×
;k

Σdxdy
x yNσ σ.

izR;{k jhfr (Direct Method)

izR;{k jhfr }kjk lglEcU/ xq.kkad Kkr djus dh izfØ;k fuEu izdkj gSμ

(i) loZizFke nksuksa lead Jsf.k;ksa osQ vadxf.krh; ekè; (X  ,oa Y ) Kkr fd, tkrs gSaA

(ii) x Js.kh dk X  ls ,oa y Js.kh dk Y ls fopyu (dx ,oa dy) Kkr fd, tkrs gSaA

(iii) nksuksa Jsf.k;ksa osQ fopyu dx ,oa dy  dk oxZ dx2 ,oa dy2  dj mudk vyx&vyx ;ksx (Σdx2 ,oa

Σdy2) dj fy;k tkrk gSA

(iv) nksuksa Jsf.k;ksa osQ fopyuksa dks vkil esa xq.kk djosQ xq.kuiQy dk ;ksx Σdxdy Kkr fd;k tkrk gSA

(v) fuEu lw=k osQ iz;ksx ls nksuksa Jsf.k;ksa osQ izeki fopyu Kkr dj fy, tkrs gSaμ

σx = 
Σdx2

N
, σy = 

Σdy2

N

(vi) fuEu lw=kksa osQ iz;ksx }kjk lglEcU/ xq.kkad (r) dh x.kuk dh tkrh gSμ

izFke lw=kμ r = 
Σdxdy

x yN . .σ σ  (ekSfyd lw=k)

f}rh; lw=kμ r = 
Σ

Σ Σ

dxdy

dx dyN
N N

. .
2 2

r`rh; lw=kμ r = 
Σ

Σ Σ

dxdy

dx dyN
N N

.
2 2
×

;k
Σ

Σ Σ

dxdy

dx dyN
N

2 2×

= 
Σ

Σ Σ

dxdy

dx dy2 2.

lw=k esaμ

r = lglEcU/ xq.kkadA

σx = x Js.kh dk izeki fopyuA

σy = y Js.kh dk izeki fopyuA

Σdxdy = nksuksa Jsf.k;ksa osQ vadxf.krh; ekè; ls izkIr fopyuksa osQ xq.kuiQy dk ;ksxA

Σdx2 = x Js.kh osQ fopyuksa osQ oxZ dk ;ksxA

Σdy2 = y Js.kh osQ fopyuksa osQ oxZ dk ;ksxA

N = in&;qXeksa dh la[;kA

mijksDr rhuksa lw=kksa ls izkIr ifj.kke leku gksrs gSa] fdUrq x.ku fØ;kvksa dh ljyrk dks è;ku esa j[krs gq, r`rh;
lw=k dk iz;ksx vf/d mi;qDr ekuk tkrk gSA
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mnkgj.k (Illustration) 2: dkyZ fi;lZu osQ lw=k }kjk ifr;ksa ,oa ifRu;ksa dh mez esa lglEcU/ xq.kkad Kkr
dhft,μ

ifr;ksa dh mez : 20 25 30 35 40 45 50 55 60
ifRu;ksa dh mez : 16 20 23 25 33 38 46 50 55

gy (Solution):

dkyZ fi;lZu osQ lg&lEcU/ xq.kkad dh x.kuk

Ages of X = 40 dx2 Age of Y  = 34 dy2 dxdy

Husbands dx = (X – X ) Wives dy = (Y – Y )
X Y

20 – 20 400 16 – 18 324 360
25 – 15 225 20 – 14 196 210
30 – 10 100 23 – 11 121 110
35 – 5 25 25 – 9 81 45
40 0 0 33 – 1 1 0
45 5 25 38 + 4 16 20
50 10 100 46 + 12 144 120
55 15 225 50 + 16 256 240
60 20 400 55 + 21 441 420

ΣX = 360 1500 ΣY = 306 1580 1525
N = 9 Σdx2 N = 9 Σdy2 Σdxdy

x Js.kh dk vadxf.krh; ekè; X = 
ΣX
N  = 

360
9  = 40

y Js.kh dk vadxf.krh; ekè; Y = 
ΣY
N  = 

306
9  = 34

x Js.kh dk izeki fopyu σx = 
Σdx2

N
 = 

1500
9  = 12.91

y Js.kh dk izeki fopyu σy = 
Σdy2

N
 = 

1580
9  = 13.25

lglEcU/ xq.kkad

izFke lw=kμ r = 
Σdxdy

x yN . .σ σ

= 
1525

9 . ( )( )12.91 13.25
 = 

1525
1539.55

= + .99

f}rh; lw=k osQ vuqlkj r = 
Σ

Σ Σ

dxdy

dx dyN
N N

. .
2 2
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= 
1525

9 1500
9

1580
9

. .

= 
1525

9 × ×
=

12.91 13.25
1525

1539.55
= + .99

r`rh; lw=k osQ vuqlkj r = 
Σ

Σ Σ

dxdy

dx dy2 2.

= 
1525

1500 1580
1525

×
=

1539.5
= + .99

bl izdkj rhuksa lw=kksa ls izkIr ifj.kke leku gSaA ;g + .99 gS vFkkZr ifr ,oa ifRu;ksa dh vk;q esa vR;f/d
?kukRed lglEcU/ gSA

izR;{k jhfr esa y?kqx.kdksa dk iz;ksxμr`rh; lw=k osQ iz;ksx osQ le; y?kqx.kdksa osQ ekè;e ls x.ku fØ;k dks
vkSj ljy cuk;k tk ldrk gSA y?kqx.kdksa osQ iz;ksx dh izfØ;k fuEukuqlkj gSμ

r = Antilog [Log Σdxdy – ½ (Log Σdx2 + Log Σdy2)]

mDr mnkgj.k dks y?kqx.kdksa osQ iz;ksx }kjk fuEu izdkj gy fd;k tk,xkμ

r = Antilog [Log .1525 – ½ (Log .1500 + Log .1580)]
= Antilog [3.1832 – ½ (3.1761 + 3.1987)]

= Antilog [ 1 9958. ]
= + .99

y?kq jhfr (Short-cut Method)

izR;{k jhfr esa lglEcU/ xq.kkad Kkr djrs le; okLrfod vadxf.krh; ekè; ls fopyu Kkr fd, tkrs gSa]
blfy, tc vadxf.krh; ekè; iw.kk±d esa gks mlh le; izR;{k jhfr mi;qDr jgrh gS] fdUrq tc vadxf.krh;
ekè; n'keyo esa gks rks ,sls le; izR;{k jhfr osQ iz;ksx ls x.ku fØ;k,¡ cgqr tfVy gks tkrh gSa] vr% y?kq
jhfr osQ iz;ksx }kjk lglEcU/ xq.kkad dh x.kuk dh tkrh gSA y?kq jhfr esa lead Js.kh osQ fopyu dfYir ekè;
ls Kkr fd, tkrs gSa] vr% ckn osQ lw=k esa Σdxdy, Σdx2 ,oa Σdy2 esa vko';d la'kks/u dj fy, tkrs gSaA y?kq
jhfr }kjk lglEcU/ xq.kkad Kkr djus dh izfØ;k fuEu izdkj gSμ

(i) loZizFke nksuksa lead Jsf.k;ksa esa ls ,d&,d mi;qDr ewY; dks dfYir ekè; ekudj mlls fopyu Kkr

dj fy, tkrs gSaμ

dx = (X – Ax), dy = (Y – Ay)

(ii) izkIr fopyuksa dk ;ksx Øe'k% Σdx ,oa Σdy Kkr dj fy;k tkrk gSA

(iii) dfYir ekè;ksa ls Kkr fopyuksa dk oxZ djosQ dx2 ,oa dy2 rFkk budk ;ksx djosQ Σdx2 ,oa Σxy2

Kkr dj fy, tkrs gSaA

(iv) dfYir ekè;ksa ls Kkr fopyuksa dks vkil esa xq.kk djosQ (dxdy), buosQ xq.kuiQy dk ;ksx Σdxdy Kkr

fd;k tkrk gSA

(v) fuEu izFke lw=k osQ iz;ksx osQ le; lead Jsf.k;ksa osQ vadxf.krh; ekè; ( X , Y ) rFkk izeki fopyu

(σx, σy) Hkh Kkr dj fy, tkrs gSaA
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(vi) fuEu lw=kksa osQ iz;ksx }kjk lglEcU/ xq.kkad Kkr fd;k tkrk gSμ

izFke lw=k r = 
Σdxdy x y

x y

– N(X A Y A
N

− −

−

) ( )
. σ σ

bl lw=k }kjk lglEcU/ xq.kkad Kkr djus esa nksuksa Jsf.k;ksa osQ vadxf.krh; ekè; ,oa izeki fopyu Hkh Kkr djus
gksrs gSa vr% blosQ fuEu ljy :iksa dk iz;ksx vf/d mi;qDr ekuk tkrk gSA

f}rh; lw=k r = 
Σ

Σ Σ

Σ Σ Σ Σ

dxdy dx dy

dx dx dy dy

– N
N N

N
N N N N

F
HG
I
KJ
F
HG
I
KJ

− FHG
I
KJ

L
N
MM

O
Q
PP × − FHG

I
KJ

L
N
MM

O
Q
PP

2 2 2 2

r`rh; lw=k r = 
Σ

Σ Σ

Σ
Σ

Σ
Σ

dxdy dx dy

dx dx dy dy

−

−
L
NMM

O
QPP

−
L
NMM

O
QPP

.

( ) ( )
N

N N
2

2
2

2

prqFkZ lw=k r = 
N

N N
. ( . )

[ . ( ) ][ . ( ) ]
Σ Σ Σ

Σ Σ Σ Σ

dxdy dx dy

dx dx dy dy

−

− −2 2 2 2

O;ogkj esa prqFkZ lw=k dk iz;ksx vf/d fd;k tkrk gSA

lw=kksa esa

Σdxdy = dfYir ekè;ksa ls izkIr fopyuksa osQ xq.kiQy dk ;ksxA

Σdx2 = x Js.kh osQ fopyuksa osQ oxZ dk ;ksxA

Σdy2 = y Js.kh osQ fopyuksa osQ oxZ dk ;ksxA

Σdx = x Js.kh osQ fopyuksa dk ;ksxA

Σdy = y Js.kh osQ fopyuksa dk ;ksxA

X , Y  = Øe'k% x ,oa y Jsf.k;ksa osQ vadxf.krh; ekè;A

Ax, Ay = Øe'k% x ,oa y Jsf.k;ksa osQ dfYir ekè;A

σx, σy = Øe'k% x ,oa y Jsf.k;ksa osQ izeki fopyuA

N = in ;qXeksa dh la[;kA

mnkgj.k (Illustration) 3: nl fo|k£Fk;ksa us nks fo"k;ksa esa fuEufyf[kr vad izkIr fd,] nksuksa fo"k;ksa osQ izkIrkdksa
osQ eè; lglEcU/ xq.kkad Kkr dhft,μ

Roll No. X Y
1 80 45
2 60 71
3 51 60
4 69 57
5 58 62
6 62 68
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7 64 48
8 72 50
9 56 62

10 58 60

gy (Solution):

lglEcU/ xq.kkad dh x.kuk (y?kq jhfr)

X Series Y Series

Roll X Ax = 62 dx2 Y Ay = 58 dy2 dxdy
No. dx = X – Ax dy = y – Ay

1 80 + 18 324 45 – 13 169 – 234
2 60 – 2 4 71 + 13 169 – 26
3 51 – 11 121 60 + 2 4 – 22
4 69 + 7 49 57 – 1 1 – 7
5 58 – 4 16 62 + 4 16 – 16
6 62 0 0 68 + 10 100 0
7 64 + 2 4 48 – 10 100 – 20
8 72 + 10 100 50 – 8 64 – 80
9 56 – 6 36 62 + 4 16 – 24

10 58 – 4 16 60 + 2 4 – 8

ΣX = 630 37 – 27 = 10 Σdx2 = 670 ΣY = 583 35 – 32 = 3 643 – 437
N = 10 Σdx Σdy Σdy2 Σdxdy

x Js.kh dk vadxf.krh; ekè; X  = 
ΣX
N  = 

360
10  = 63

y Js.kh dk vadxf.krh; ekè; Y  = 
ΣY
N  = 

583
10  = 58.3

x Js.kh dk izeki fopyu σx = 
Σ Σdx dx2 2

N N
− FHG

I
KJ  = 

670
10

10
10

2
− FHG
I
KJ  = 66 00 8124. .=

y Js.kh dk izeki fopyu σy = 
Σ Σdy dy2 2

N N
− FHG

I
KJ  = 

643
10

3
10

2
− FHG
I
KJ  = 64 21 8 013. .=

izFke lw=k osQ vuqlkj

r = 
Σdxdy x y

x y

– N(X A Y A
N

− −

−

) ( )
. σ σ

= 
− − − −

× ×
437 10(63 62 583

10 8 124 8 013
)( )

. .
58.3

= 
− −

=
−437 3

650 98
440

655 22. .  = – .67
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f}rh; lw=k osQ vuqlkj

r = 
Σ

Σ Σ

Σ Σ Σ Σ

dxdy dx dy

dx dx dy dy

– N
N N
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N N N N

F
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F
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× − FHG
I
KJ

L
N
MM

O
Q
PP × − FHG

I
KJ

L
N
MM

O
Q
PP

2 2 2 2

= 
− − FHG

I
KJ
F
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I
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× − FHG
I
KJ

L
N
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O
Q
PP × − FHG

I
KJ

L
N
MM

O
Q
PP

437 10 10
10

3
10

10 670
10

10
10

643
10

3
10

2 2

= 
− −

× ×
=

−437 3
10 8124 8 013

440
650 98. . .  = – .67

r`rh; lw=k osQ vuqlkj

r = 
Σ

Σ Σ

Σ
Σ

Σ
Σ

dxdy dx dy

dx dx dy dy

− FHG
I
KJ

−
L
NMM

O
QPP

−
L
NMM

O
QPP

.

( ) ( )

N

N N
2

2
2

2

= 
− −

×F
HG
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−
L
NMM

O
QPP

−
L
NMM

O
QPP

437 10 3
10

670 10
10

643 3
10

2 2( ) ( )

 = 
− −

+
=

−
=

−437 3
660

440
423786

440
650 98642.1 .  = – .67

prqFkZ lw=k osQ vuqlkj

r = 
N

N N
. ( . )

[ . ( ) ][ . ( ) ]
Σ Σ Σ

Σ Σ Σ Σ

dxdy dx dy

dx dx dy dy

−

− −2 2 2 2

= 
10 437 10 3

10 670 10 10 643 32 2

× − − ×

× − × −

( )
[ ( ) ][ ( ) ]

= 
− −

− −

4370 30
6700 100 6430 9( )( )

= 
−

×
=
−4400

6600 6421
4400

6509 8.  = – .67
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y?kq jhfr esa x.ku fØ;k dks ljy cukus osQ fy, y?kqx.kdksa dk iz;ksx fd;k tkuk pkfg,] prqFkZ lw=k dks
y?kqx.kdksa }kjk fuEu izdkj gy fd;k tk,xkμ

r = – [Antilog {log 4400 – ½ (log .6600 + log .6421)}]
= – [Antilog {3.6435 – ½ (3.8195 + 3.8076)}]
= – [Antilog (3.6435 – 3.8136)]

= – [Antilog ( 1 8299. )]

= – 0.6759

oxhZÑr Js.kh esa lglEcU/ (Correlation in Grouped Series)

oxhZÑr Jsf.k;ksa esa Hkh dkyZ fi;lZu osQ lglEcU/ xq.kkad dh x.kuk dh tk ldrh gSA bu Jsf.k;ksa esa vusd dks"B
(cells) gksrs gSa ftuesa X ,oa Y nksuksa Jsf.k;ksa dh mHk;fu"B (common) vko`fr;k¡ fy[kh tkrh gSaA oxhZÑr lead
lkj.kh dks f}pj vko`fr lkj.kh (Bivariate Frequency Table) ;k lglEcU/ lkj.kh (Correlation Table) Hkh
dgk tkrk gSA lglEcU/ lkj.kh dks ns[kus ls Hkh lglEcU/ dh mifLFkfr ,oa fn'kk dk vuqeku yxk;k tk ldrk
gSA ;fn vko`fr;k¡ fupys ck,¡ dksus ls Åij nk,¡ dksus dh vksj iSQyh gqbZ gksa rks Í.kkRed lglEcU/ gksxk] Åij
ck,¡ dksus ls uhps nk,¡ dksus dh vksj iSQyh gqbZ gks rks Í.kkRed lglEcU/ gksxk] ;fn vko`fr;ksa osQ vuqfoU;kl
esa fdlh izdkj dk Øe u gks rks lglEcU/ dk vHkko gksrk gSA lglEcU/ lkj.kh dks fuEukafdr mnkgj.k }kjk
Li"V fd;k tk ldrk gSμ

lglEcU/ lkj.kh

Age of Wives in Years

Age of Total
husbands 10–20 20–30 30–40 40–50 50–60
in years

15—25 6 3 9
25—35 3 16 10 29
35—45 10 15 7 32
45—55 7 10 4 21
55—65 4 5 9

Total 9 29 32 21 9 100

mijksDr lkj.kh esa 15&25 o"kZ osQ 6 ifr ,sls gSa ftudh ifRu;ksa dh vk;q 10&20 o"kZ gS] ,oa 3 ifr ,sls gSa
ftudh ifRu;ksa dh vk;q 20&30 o"kZ gSA blh izdkj 55&65 o"kZ osQ 4 ifr ,sls gSa ftudh ifRu;ksa dh vk;q
40&50 o"kZ gS rFkk 5 ifr ,sls gSa ftudh ifRu;ksa dh vk;q 50&60 o"kZ gSA 10&20 o"kZ dh vk;q dh oqQy ifRu;k¡
9 gSa ftuesa ls 6 osQ ifr 15&25 o"kZ vk;q oxZ esa rFkk 3 osQ ifr 25&35 o"kZ dh vk;q oxZ esa gSaA mDr lkj.kh
esa vko`fr;ksa dk iSQyko Åij ck,¡ dksus ls uhps nkfgus dksus dh vksj gS] vr% /ukRed lglEcU/ izdV gksrk
gSA bl lglEcU/ lkj.kh osQ iz;ksx }kjk gh oxhZÑr Jsf.k;ksa esa lglEcU/ xq.kkad dks x.kuk dh tkrh gSA

lglEcU/ xq.kkad dh x.kuk izfØ;k

oxhZÑr lead Jsf.k;ksa esa lglEcU/ xq.kkad dh x.kuk fuEu izdkj dh tkrh gSμ

(i) lglEcU/ lkj.kh osQ nk;ha vksj pkj [kkus ,oa uhps dh vksj rhu [kkus cuk, tkrs gSaA

(ii) nk;ha vksj osQ izFke [kkus esa y Js.kh osQ dfYir ekè; ls izkIr fopyu (dy) fy[ks tkrs gSa vkSj uhps dh
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vksj osQ izFke [kkus esa X Js.kh osQ dfYir ekè; ls izkIr fopyu (dx) fy[ks tkrs gSa] budk ;ksx Øe'k%

Σdy ,oa Σdx Kkr dj fy;k tkrk gSA

(iii) nk;ha vksj osQ nwljs [kkus esa dy dks rRlEcU/h vko`fr;ksa ls xq.kk djosQ (fdy) fy[kk tkrk gSA uhps dh vksj

osQ nwljs [kkus esa fdx fy[kk tkrk gSA budk ;ksx Σfdy ,oa Σfdx dj fy;k tkrk gSA

(iv) nk;ha vksj osQ rhljs [kkus esa fdy dks dy ls xq.kk djosQ fdy2 rFkk uhps dh vksj osQ rhljs [kkus esa fdx dks

dx ls xq.kk djosQ fdx2 fy[kk tkrk gS vkSj budk ;ksx Σfdy2 rFkk Σfdx2 dj fy;k tkrk gSA

(v) pkSFkk [kkuk Σfdxdy osQ fy, gksrk gS] bldh x.kuk osQ fy, loZizFke lHkh vko`fr;ksa osQ dks"Bksa (cells)

osQ fy, muls lEcfU/r dx ,oa dy  dks xq.kk djosQ ml dks"B osQ Åij ck,¡ dksus esa fy[k fn;k tkrk

gSA tSls ,d vko`fr dks"B dk dx – 2 ,oa dy Hkh – 2 gS rks dxdy = 4 gksxkA ;fn mldh vko`fr 5 gS rks

fdxdy dk eku 20 gksxkA bl izdkj vko`fr;ksa osQ lHkh dks"Bksa osQ fy, tc dxdy Kkr dj fy;k tkrk gS

rks izR;sd dks"B osQ dxdy dks ml dks"B dh vko`fr ls xq.kk djosQ uhps nk,¡ dksus esa fdxdy fy[k fn;k

tkrk gSA

mnkgj.kμ
4( )

5( )

( ) 20

dxdy

f

fdxdy

dy (– 2)

dx (– 2)

bl izdkj fdxdy Kkr dj budk {kSfrt tksM+dj nkfguh vksj osQ vfUre [kkus esa fy[k fn;k tkrk gSA budk mnxz
tksM+ Hkh fd;k tk ldrk gS] ,sls le; uhps dh vksj rhu osQ LFkku ij pkj [kkus cukus gksaxsA

(vi) fuEu lw=k osQ iz;ksx }kjk lglEcU/ xq.kkad dh x.kuk dh tkrh gSμ

izFke lw=kμ r = 
Σfdxdy x y

x y

− − −N(X A Y A
N

)( )
. σ σ

bl lw=k dk iz;ksx O;ogkj esa cgqr de fd;k tkrk gS_ lkekU;r;k bl lw=k osQ fuEu ljy :i iz;ksx esa yk,
tkrs gSa ftuesa Js.kh osQ izeki fopyu ,oa vadxf.krh; ekè; dh x.kuk vyx ls ugha djuh iM+rh gSA

f}rh; lw=kμ r = 
Σ

Σ Σ

Σ Σ Σ Σ

fdxdy fdx fdy

fdx fdx fdy fdy

− FHG
I
KJ
F
HG
I
KJ

− FHG
I
KJ

L
N
MM

O
Q
PP × − FHG

I
KJ

L
N
MM

O
Q
PP

N
N N

N
N N N N

2 2 2 2

r`rh; lw=kμ r = 
Σ

Σ Σ

Σ
Σ

Σ
Σ

fdxdy fdx fdy

fdx fdx fdy fdy

−

−
L
NMM

O
QPP

−
L
NMM

O
QPP

N

N N
2

2
2

2( ) ( )

prqFkZ lw=kμ r = 
N

N N
. ( . )

[ . ( ) ][ . ( ) ]
Σ Σ Σ

Σ Σ Σ Σ

fdxdy fdx fdy

fdx fdx fdy fdy

−

− −2 2 2 2

laosQrk{kjksa dk vFkZ iwoZor~ gS] fliZQ buesa vko`fr;ksa (f ) dk lekos'k gqvk gSA

oxhZÑr vko`fr Js.kh esa oxZ&foLrkj osQ leku gksus ij in&fopyu jhfr osQ iz;ksx }kjk Hkh lglEcU/ xq.kkad
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dh x.kuk dh tk ldrh gS] ,slk djrs le; lw=k esa fdlh izdkj osQ la'kks/u dh vko';drk ugha gksrh gS_
vFkkZr~ i lekiorZd (Common factor) ls xq.kk ugha fd;k tkrk gS D;ksafd lw=k esa va'k vkSj gj nksuksa esa
mHk;fu"B xq.kkad (ix × iy) ls xq.kk djus ij budk vuqikr iwoZor~ gh jgrk gSA

      f}pj vko`fr lkj.kh fdls dgrs gSa \

mnkgj.k (Illustration) 4: fuEu lkj.kh esa X ,oa Y osQ eè; lglEcU/ xq.kkad dh x.kuk dhft,μ

13 1 1
12 1 1 2 2

Y 11 1 2 3 3 2
10 1 3 4 5 5 3 2 1

9 1 3 3 3 2 1 1
8 2 2 3 4 1
7 1 1 3 2 1

28 29 30 31 32 33 34 35 36 37
X

gy (Solution):
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r = 
N

N
. ( . )

[ . ( ) ] [ . ( ) ]
Σ Σ Σ

Σ Σ Σ Σ

fdxdy fdx fdy
fdx fdx N fdy fdy

−

− −2 2 2 2

= 
79 99 48 34

79 254 48 79 188 342 2

× − − × −

× − × − −

( )
[ ( ) ] [ ( ) ]

= 
− +
− −

7821 1632
20066 2304 14852 1156[ ] [ ]

= 
−

×
6189

17762 13696

= – Antilog [log .6189 – 1
2  (log .17762 + log .13696)]

= – A.L. [3.7916 – 1
2 (4.2495 + 4.1367)]

= – A.L. [3.7916 – 4.1931]
= – A.L. [1.5985]
= – 0.3968 = – 0.4 approx

vFkkZr~ Í.kkRed lglEcUèk gSA

dkyZ fi;lZu osQ lglEcUèk xq.kkad dh ekU;rk,¡μdkyZ fi;lZu dk lglEcUèk xq.kkad rhu ekU;rkvksa ij
vkèkkfjr gSμ

(i) lglEcfUèkr lead Jsf.k;k¡ dbZ dkj.kksa ls izHkkfor gksrh gSa] vr% muesa lkekU;r;k (Normality) vk
tkrh gSA

(ii) leadekykvksa dks izHkkfor djus okys LorU=k dkj.kksa esa dkj.k ifj.kke dk lEcUèk gksrk gS] dkj.k&ifj.kke
osQ lEcUèk osQ vHkko esa lglEcUèk dh mifLFkfr vFkZghu gksrh gSA

(iii) lglEcfUèkr leadekykvksa esa js[kh; lEcUèk dh ifjdYiuk dh tkrh gS vFkkZr~ nksuksa in&;qXeksa ls
js[kkfp=k [khapus ij ,d ljy js[kk izkIr gksrh gSA

dkyZ fi;lZu osQ lglEcUèk xq.kkad dh lhekμdkyZ fi;lZu dk lglEcUèk xq.kkad gj le; + 1 ,oa – 1 dh
lhek esa jgrk gSA laosQrk{kjksa osQ :i esaμ

r > ± 1 ;k r ≤ ± 1

r > 1 = r, ± 1 ls vfèkd dHkh ugha gks ldrk gSA

r ≤ 1 = r, ± 1 ls de ;k cjkcj gksxkA

dksfV&vUrj lglEcUèk xq.kkad (Rank Correlation)

pkYlZ fLi;jeSu us lglEcUèk Kkr djus dh bl fofèk dk izfriknu fd;k bl fofèk dks dksfV&vUrj ;k Øekurj
jhfr (Ranking Difference Method) vFkok vuqifLFkfr jhfr (Ranking Method) dgk tkrk gSA

;g jhfr O;fDrxr Js.kh esa ,slh ifjfLFkfr;ksa osQ fy, lglEcUèk Kkr djus osQ fy, mi;qDr gS] ftuosQ
la[;kRed eki osQ LFkku osQoy Øe (Order) fuf'pr djuk gh lEHko gks] tSls lqUnjrk] cqf¼eÙkk] vkfn
xq.kkRed rF;A ,slh ifjfLFkfr;ksa dks izFke] f}rh;] r`rh; vkfn dksfV Øe (Rank) nsdj muosQ vkèkkj ij
lglEcUèk xq.kkad Kkr fd;k tkrk gSA
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dksfV&vUrj lglEcUèk xq.kkad dh x.kukμfLi;jesu osQ dksfV&vUrj lglEcUèk xq.kkad Kkr djus dh izfØ;k
fuEu izdkj gSμ

(i) loZizFke x ,oa y Js.kh osQ pj ewY;ksa dk muosQ vkdkj osQ vkèkkj ij Øe fuf'pr dj mUgsa dksfV&Øe
(Rank) tSlsμ1, 2, 3, 4...vkfn ns fn, tkrs gSaA

(ii) x Js.kh osQ dksfV&Øeksa esa ls y Js.kh osQ rRlEcUèkh dksfV&Øeksa dks ?kVkdj dksfV&vUrj (D) Kkr fd;k
tkrk gS] dksfV vUrj dk ;ksx ΣD gj le; 'kwU; gksrk gSA

(iii) dksfV vUrj (D) dk oxZ dj mldk ;ksx ΣD2 Kkr dj fy;k tkrk gSA

(iv) fuEu lw=k dk iz;ksx fd;k tkrk gSμ

ρ = 1 – 
6

1

2

2
ΣD

N N( )−
 ;k 1 – 

6 2ΣD
N N3 −

ρ = xzhd o.kZekyk osQ v{kj rho dk iz;ksx dksfV&vUrj lglEcUèk xq.kkad osQ fy, fd;k x;k gSA

ΣD2 = ØekUrjksa osQ oxks± dk ;ksx

N = in&;qXeksa dh la[;k

leku ewY;μdksfV&Øe nsrs le; ;g leL;k vkrh gS fd tc nks ;k vfèkd inksa dk ewY; leku gks rks mUgsa
fdl izdkj dksfV&Øe iznku fd;k tk,] bl lEcUèk esa nks fofèk;k¡ dke esa yh tkrh gSaμ

(i) leku izdkj osQ lHkh inksa dks leku dksfVØe nsdj muosQ ckn okys ewY; dks vxys Øe esa fn;k tkrk
gS] tSlsμ

ewY; : 60 40 30 30 20 10

dksfV&Øe : 1 2 3.5 3.5 5 6

(ii) nwljh fofèk] tks lkekU;r;k O;ogkj esa iz;ksx esa yh tkrh gS] osQ vuqlkj leku vkdkj osQ inksa dks buosQ
Øe osQ vkSlr osQ vuqlkj dksfV&Øe iznku fd;k tkrk gS_ tSls rhljs ,oa pkSFks Øe ij nks inksa dk

vkdkj leku gS rks bUgsa 
3 4

2
+

 = 3.5 dksfV&Øe fn;k tk,xk_ tSlsμ

ewY; : 60 40 30 30 20 10

dksfV&Øe : 1 2 3 3 5 6

leku Øe osQ fy, la'kksèku (Correction for Tied Ranks)μtc nks ;k vfèkd inksa dk vkdkj leku gks vkSj
mUgsa vkSlr osQ vkèkkj ij leku Øe iznku fd;k x;k gks rks l=k esa fuEu izdkj la'kksèku fd;k tkrk gSμ

ρ = 1 – 
6 1

12
1

2 3

2

ΣD

N N

+ −L
NM

O
QP

−

( )

( )

m m

lw=k esa m dk iz;ksx leku vkdkj osQ dksfV&Øe okys inksa dh la[;k osQ fy, fd;k x;k gSA

mnkgj.k (Illustration) 5: vFkZ'kkL=k rFkk bfrgkl esa ijh{kk nsus okys 10 Nk=kksa us fuEufyf[kr Js.kh izkIr dh gSA
ØekUrj lglEcUèk xq.kkad fudkfy;sA
Economics : 1 2 3 4 5 6 7 8 9 10
History : 2 4 1 5 3 9 7 10 6 8
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gy (Solution): iz'u esa dksfVØe fn, gq, gSa] vr% dksfVØe fuèkkZj.k dh vko';drk ugha gSA

Øekarj lglEcUèk xq.kkad dh x.kuk

vFkZ'kkL=k bfrgkl dksfV&vUrj D2

X Y D

1 2 – 1 1
2 4 – 2 4
3 1 2 4
4 5 – 1 1
5 3 2 4
6 9 – 3 9
7 7 0 0
8 10 – 2 4
9 6 3 9

10 8 2 6

ΣD2 = 40

ρ = 1 – 
6

1

2

2
ΣD

N N( )−

= 1 – 
6 40

10 100 1
1 240

990
×

−
= −

( )
= 1 – .24 = + .76 approx.

vFkkZr~ mPp ifjek.k dk èkukRed lglEcUèk gSA

laxkeh fopyu lglEcUèk xq.kkad (Correlation Coefficient of Concurrent Deviation)

tc lglEcUèk dh osQoy fn'kk Kkr djuh gks rks laxkeh fopyu jhfr dk iz;ksx fd;k tkrk gS] bl jhfr esa
izR;sd in&ewY; dk fiNys ewY; ls fopyu dh fn'kk (èkukRed vFkok Í.kkRed) Kkr dj mlosQ vkèkkj ij
lglEcUèk xq.kkad dh x.kuk dh tkrh gSA x ,oa y Js.kh osQ fopyu laxkeh gksus ij èkukRed lglEcUèk ,oa
izfrxkeh gksus ij Í.kkRed lglEcUèk gksrk gSA

laxkeh fopyu xq.kkad Kkr djus dh izfØ;kμlaxkeh fopyu xq.kkad fuEu izdkj Kkr fd;k tkrk gSμ

(i) x ,oa y Js.kh osQ lHkh in&ewY;ksa dk fiNys ewY; ls fopyu dh fn'kk Kkr dh tkrh gS] tSls izFke ewY;
100 gS ,oa nwljk ewY; 100 ls vfèkd gS rks fopyu dh fn'kk èkukRed (+) ,oa nwljs ewY; osQ 100 ls
de gksus ij fopyu dh fn'kk Í.kkRed (–) gksxhA

(ii) èkukRed fopyu osQ fy, + fpÉ ,oa Í.kkRed fopyu osQ fy, – fpÉ dk iz;ksx fd;k tkrk gS] ;fn
fdUgha nks in&ewY;ksa dk fopyu 'kwU; gS rks mlosQ fy, = fpÉ dk iz;ksx fd;k tkrk gSA

(iii) x ,oa y osQ fopyu fpÉksa dks vkil esa xq.kk djosQ xq.kk ls izkIr fpUgksa esa ls èkukRed fpÉksa dks fxudj
mudh la[;k Kkr dj yh tkrh gS] bUgsa laxkeh fopyu dgk tkrk gSA

(iv) fuEu lw=k dk iz;ksx fd;k tkrk gSμ
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rc = ± ±
−2c n
n

rc = laxkeh fopyu xq.kkad

C = laxkeh fopyuksa dh la[;k

n = fopyu ;qXeksa dh la[;k

fopyu ;qXeksa dh la[;k gj le; in&;qXeksa dh la[;k ls 1 de gksrh gSA

;fn lw=k esa (2C – n) èkukRed gS] rks oxZewy osQ vUnj ,oa ckgj oukRed fpÉ (+) gksxk ,oa blosQ Í.kkRed
fpÉ (–) dk iz;ksx fd;k tkrk gSA

mnkgj.k (Illustration) 6:

fuEu leadksa ls laxkeh fopyu xq.kkad Kkr dhft,μ

Year Supply Price

1954 150 200
1955 154 180
1956 160 170
1957 172 160
1958 160 190
1959 165 180
1960 180 172

gy (Solution):

laxkeh fopyu xq.kkad dh x.kuk

Year Supply Deviation Price Deviation Product of
Deviation

1954 150 200
1955 154 + 180 – –
1956 160 + 170 – –
1957 172 + 160 – –
1958 160 – 190 + –
1959 165 + 180 – –
1960 180 + 172 – –

n = 6 C = 0

rc = ± ±
−2C n

n
 (C = 0; n = 6)

= ± ±
× −2 0 6

6
 = – 1 vFkkZr iw.kZ Í.kkRed lglEcUèk
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nks cjkcj fpÉksa dks xq.kk osQ le; laxkeh fpÉ eku fy;k tkrk gSA lglEcUèk Kkr
djus dh laxkeh fopyu jhfr ljy gS] blls vYidkyhu mPpkopuksa esa lglEcUèk
Kkr gks tkrk gS] blls lglEcUèk dh fn'kk dk gh Kku gks ikrk gS bldh la[;kRed
eki lEHko ugha gS] vr% bldk iz;ksx cgqr de fd;k tkrk gSA

vU; jhfr;k¡μlglEcUèk Kkr djus dh xf.krh; jhfr;ksa esa dkyZ fi;lZu }kjk izfrikfnr jhfr vfèkd yksdfiz;
gSA mDr jhfr;ksa osQ vfrfjDr oqQN vU; jhfr;ksa }kjk Hkh lglEcUèk xq.kkad dh x.kuk dh tk ldrh gS] buesa eq[;
U;wure oxZ jhfr gSA

U;wure oxZ jhfr }kjk lglEcUèk (Correlation by the Method of Least Squares)

U;wure oxZ fofèk osQ vkèkkj ij [khaph xbZ loksZÙke js[kk ij (Line of Best Fit) ;g fofèk vkèkkfjr gSA bl fofèk
esa fn, x, x osQ ewY;ksa osQ fy, y osQ loZJs"B lEHkkfor ewY; Kkr dj lglEcUèk Kkr fd;k tkrk gSA loksZÙke
js[kk ls izkIr fopyuksa osQ oxZ dk ;ksx Kkr fopyuksa osQ oxZ osQ ;ksx ls gj le; U;wure gksrk gS] vr% bls
U;wure oxZ jhfr dgk tkrk gSA

U;wure oxZ jhfr }kjk lglEcUèk Kkr djus dh izfØ;kμU;wure oxZ jhfr }kjk lglEcUèk xq.kkad fuEu izdkj
Kkr fd;k tkrk gSμ

(i) loZizFke ljy js[kk osQ lehdj.k dh lgk;rk ls x osQ fn, gq, ewY;ksa osQ fy, y osQ lEHkkfor ewY; (yc)

Kkr fd, tkrs gSaμ

ljy js[kk dk lehdj.k : y = a + bx. bl lehdj.k osQ nks vpj (Constant) ewY; a ,oa b dk eku fuEu
nks izlkekU; lehdj.kksa }kjk Kkr fd;k tkrk gSμ

Σy = Na + bΣx
Σxy = Σxa + bΣx2

(ii) y osQ fn, gq, ewY;ksa esa ls y osQ lEHkkfor ewY;ksa dks ?kVk dj fopyu Kkr fd, tkrs gSaA
d = y – yc

(iii) izkIr fopyuksa dk oxZ djosQ mldk ;ksx Σ(y – yc)2 ;k Σd2 Kkr dj fy;k tkrk gSA

(iv) y Js.kh osQ okLrfod ewY;ksa osQ vkèkkj ij izlj.k Kkr fd;k tkrk gSμ

Variance of y ;k σ y
yd2
2

=
Σ

N
(v) loksZi;qDr js[kk izlj.k ftls vLi"VhÑr izlj.k (unexplained variance) Hkh dgrs gSa] fuEu izdkj Kkr

fd;k tkrk gSμ

Sy
2 = 

Σ( )y yc− 2

N
Sy2 dk oxZewy (Sy) dks ^vuqeku dk izeki foHkze* (Standard error of the estimates) dgk tkrk gSA

(vi) fuEu lw=k osQ iz;ksx }kjk lglEcUèk xq.kkad dh x.kuk dh tkrh gSμ

r = 1
2

2−
S y

yσ
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U;wure oxZ jhfr }kjk Kkr lglEcUèk xq.kkad dk fpÉ ogh gksxk tks b vpj ewy; dk gksrk gSA

mnkgj.k (Illustration) 7: fuEu leadksa ls x ,oa y osQ eè; lglEcUèk xq.kkad Kkr dhft,] U;wure oxZ jhfr
dk iz;ksx dhft,μ

X : 1 2 3 4 5 6 7
Y : 160 180 184 166 188 198 184

gy (Solution):

U;wure oxZ jhfr }kjk Y osQ laxfBr ewY;ksa dh x.kuk

X Y XY X2 a + bx = Yc

1 160 160 1 164 + 4 × 1 168
2 180 360 4 164 + 4 × 2 172
3 184 552 9 164 + 4 × 3 176
4 166 664 16 164 + 4 × 4 180
5 188 940 25 164 + 4 × 5 184
6 198 1188 36 164 + 4 × 6 188
7 184 1288 49 164 + 4 × 7 192

28 1260 5152 140
Σx Σy Σxy Σx2

Σy = Na + bΣx ;k 1260 = 7d + 2b ...(i)

Σxy = Σxa + bΣx2 5152 = 28a + 140b ...(ii)

lehdj.k (i) dks 4 ls xq.kk djosQ lehdj.k (ii) osQ ?kVkus ijμ
5152 = 28a + 140b
5040 = 28a + 112b
– – –
112 = 28b

∴ b = 4, lehdj.k (i) eas b dk ewY; j[kus ij
1260 = 7a + 28 × 4 or 1260 = 7a + 112

1260 – 112 = 7a or 1148 = 7a ∴ a = 164

Sy2 ,oa σσσσσy2 dh x.kuk

Y  = 180
d d2

X Y Yc (Y – Yc) (Y – Yc)2 (Y – Y ) (Y – Y )2

1 160 168 – 8 64 – 20 400
2 180 172 + 8 64 0 0
3 184 176 + 8 64 4 16
4 166 180 – 14 196 – 14 196
5 188 184 + 4 16 8 64
6 198 188 + 10 100 18 324
7 184 192 – 8 64 4 16

;ksx 1260 568 1016

Y = 180 Σ(Y – Yc)2 Σ(Y – Y )2
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Sy2 =
Σ(Y Y

N
−

=c )2 568
7

 = 81.14

σy
2 = 

Σ(Y Y
N
−

=
)2 1016

6
 = 145.14

r = 1 1 8114
145 14

2

2− = −
Sy

yσ
.
.

 = 1 558−.  = .44  = + .66

y?kq jhfr (Sort-cut Method)μU;wure oxZ jhfr esa y?kq jhfr osQ iz;ksx }kjk Hkh lglEcUèk xq.kkad dh x.kuk
dh tk ldrh gS] blesa Yc, σy

2 ,oa Sy2 dh vyx ls x.kuk djus dh vko';drk ugha gksrh gSA blesa osQoy
Y osQ ewY;ksa dk oxZ vkSj dj fy;k tkrk gS] mlosQ ckn fuEu lw=k osQ iz;ksx }kjk lglEcUèk xq.kkad dh x.kuk
dh tkrh gSμ

r = 
a y b xy cy

y cy
Σ Σ
Σ
+ −

−
N

N

2

2 2

Cy = y Js.kh osQ vadxf.krh; ekè; ,oa dfYir eè; fcUnq dk LrjA

y?kq jhfrμ

gy (Solution):

lglEcUèk xq.kkad dh x.kuk
U;wure oxZ jhfrμy?kq jhfr

x S y2

1 160 25,600
2 180 22,400
3 184 33,856
4 166 27,556
5 188 35,344
6 198 39,204
7 184 33,856

1260 2,27816
Σy Σy2

vU; ewY; dh x.kuk fiNys mnkgj.k esa dh xbZ gSμ

a = 164, b = 4 Σy = 1260
Σxy = 5152 Σy2 = 2,27,816 N = 7

fiNys mnkgj.k esa dksbZ dfYir ekè; ugha fy;k x;k gS] vr% cy = 180 gh gksxkμ

r = 
a y b xy cy

y cy
Σ Σ
Σ
+ −

−
N

N

2

2 2

r = ( ) ( ) ( )
( , , ) ( )

164 1260 4 5152 7 180
2 27 816 7 180

2

2
× + × − ×

− ×
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= 
2 06 640 20608 226800

2 27 816 226800
448
1016

, ,
, ,

+ −
−

=

= .44  = + .66

vUrj jhfr }kjk lglEcUèk (Correlation by Difference Method)

nksuksa Jsf.k;ksa osQ pj ewY;ksa osQ vUrj osQ vkèkkj ij Hkh lglEcUèk xq.kkad dh x.kuk dh tk ldrh gSA bldh
izfØ;k fuEu izdkj gSμ

(i) loZizFke x ,oa y Js.kh osQ pj ewY;ksa dk vUrj Kkr dj bu vUrjksa osQ ekè; ls budk fopyu Kkr dj
budk oxZ Σd2 Kkr dj fy;k tkrk gSA

D = x – yd = D – D

;gk¡ D = D dk vadxf.krh; ekè; gSA

(ii) x ,oa y pj ewY;ksa esa ls buosQ lEcfUèkr ekè; ls fopyu Kkr dj budk oxZ Σx2 ,oa Σy2 dj fy;k
tkrk gS]

x = (X – X ) Y = (Y – Y )

(iii) fuEu lw=k osQ iz;ksx }kjk lglEcUèk xq.kkad Kkr fd;k tkrk gSμ

r = 
Σ Σ Σ

Σ Σ

x y d
x y

2 2 2

2 22

+ −

×
---izFke lw=k

or r = 
σ σ

σ σ
x y x y

x y

s2 2 2

2
+ − −

. .
---f}rh; lw=k

;gk¡ σx – y
2 dk rkRi;Z x ,oa y Js.kh osQ pj ewY;ksa osQ vUrj osQ izlj.k ls gSA

mnkgj.k (Illustration) 8: vUrj jhfr }kjk lglEcUèk xq.kkad dh x.kuk dhft,μ
K Series : 3 5 7 9 11 13 15 17
Y Series : 1 3 5 7 9 11 13 15

gy (Solution):

vUrj jhfr }kjk lglEcU/ xq.kkad dh x.kuk

D  = 2 X  = 10 Y  = 8

X Y D = (X – Y) d = D – D d2 x = X – X x2 Y = Y – Y y2

3 1 2 0 0 – 7 49 – 7 49
5 3 2 0 0 – 5 25 – 5 25
7 5 2 0 0 – 3 9 – 3 9
9 7 2 0 0 – 1 1 – 1 1

11 9 2 0 0 + 1 1 + 3 1
13 11 2 0 0 + 3 9 + 5 9
15 13 2 0 0 + 5 25 + 7 25
17 15 2 0 0 + 7 49 + 1 49

168 168
ΣX = 80 ΣY = 64 ΣD = 16 Σd2 = 0 Σx2 ΣY2
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X  =
ΣX
N

=
80
8

 = 10 Y = Y
N
Σ

=
64
8

 = 8

D = D
N
Σ

=
16
8  = 2

r = 
Σ Σ Σ

Σ Σ

x y d
x y

2 2 2

2 22
+ −

× ×

= 
168 168 0

2 168 168
+ −

× ×

= 
336

2 168
336
336×

=  = + 1

vFkkZr~ iw.kZ èkukRed lglEcUèk gSA

lglEcUèk esa foyEcuk rFkk vxzxeu (Lag and Lead in Correlation)

dky Jsf.k;ksa osQ lglEcUèk osQ vè;;u esa foyEcuk rFkk vxzxeu dk fo'ks"k egÙo gksrk gS] D;ksafd oqQN n'kkvksa
esa LorU=k Js.kh esa ifjorZu ls vkfJr Js.kh esa ifjorZu oqQN le;kof/ ckn gksrs gSa] tSlsμmRiknu esa o`f¼ gksus
ij dherksa esa deh ,oa eqnzk dh ek=kk esa o`f¼ ls lkekU; ewy Lrj esa o`f¼ rqjUr u gksdj oqQN le; ckn gksrh
gS] bl vUrj dks gh le; foyEcuk (Time Lag) dgk tkrk gSA le; foyEcuk ls izHkko dkj.k ls fiNM+ tkrs
gSa] vr% ,sls le; ;k rks dkj.k ls lEcfUèkr leadksa dks ihNs ys tkuk Fkk foyfEcr djuk gksxk ;k izHkko ls
lEcfUèkr leadksa dks vkxs ys tkuk ;k voxeu djuk gksrk gS] bl izfØ;k dks gh foyEcuk rFkk vxzxeu dgk
tkrk gSA

mnkgj.kkFkZ tSls tuojh 1978 esa gksus okyh mRiknu ;k iw£r esa o`f¼ ls dherksa esa nks ekg ckn ;kuh ekpZ 1978
esa deh gksrh gS rks lglEcUèk osQ vè;;u osQ le; bu leadksa dks bl izdkj lek;ksftr fd;k tkuk pkfg, fd
mRiknu ls lEcfUèkr tuojh osQ lead ,oa dherksa ls lEcfUèkr ekpZ osQ led ijLij lEcfUèkr gks tk,¡] blh
izdkj iQjojh osQ mRiknu lead ,oa vizSy osQ dherksa osQ leadksa dks lEcfUèkr fd;k tk,xk] bl izfØ;k osQ ckn
gh lglEcUèk xq.kkad dh x.kuk djuh pkfg, vU;Fkk ifj.kke HkzekRed gks tkrs gSaA le; foyEcuk osQ vkèkkj
ij leadksa dks fuEu izdkj la'kksfèkr fd;k tk,xkμ

ekg iw£r dher le; foyEcuk nks ekg osQ vkèkkj
bdkb;k¡ (#-) ij la'kksfèkr dhersa

tuojh 70 10 10

iQjojh 65 11 9

ekpZ 50 10 8

vizSy 60 9 9

ebZ 60 8 10

twu 80 9 9

tqykbZ 100 10 8

vxLr 70 9 7

flrEcj 90 8 6

vDrwcj 80 7 7

uoEcj 110 6 —

fnlEcj 100 7 —
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fu'p;u&xq.kkad (Coefficient of Determination)

lglEcUèk xq.kkad dk oxZ (r2) fu'p;u xq.kkad dgykrk gSA fu'p;u xq.kkad dh eki ;g Kkr djus osQ fy,
dh tkrh gS fd Y pj ewY; esa gksus okys fdrus ifjorZu X pj ewY; esa gksus okys ifjorZuksa osQ ifj.kkeLo:i
gksrs gSaA Y pj ewY; esa gksus okys ifjorZuksa dks nks Hkkxksa esa foHkDr fd;k tk ldrk gSμ

(i) ,sls ifjorZu X pj ewY; esa gksus okys ifjorZuksa ls lEcfUèkr gSaA

(ii) ,sls ifjorZu tks Y pj ewY; esa gksus okys ifjorZuksa ls lEcfUèkr gSaA

X pj ewY; ls lEcfUèkr ifjorZu ;k fopj.k dks ̂ Li"VhÑr izlj.k* (Explained Variance) rFkk nwljs izdkj osQ
ifjorZu tks X ls lEcfUèkr ugha gSa ^vLi"VhÑr izlj.k* (Unexplained Variance) dgykrs gSaA Li"VhÑr ,oa
vLi"VhÑr izlj.k dk ;ksx oqQy izlj.k dks O;Dr djrk gSμ

Σ Σ Σ( ) [ ( ) ( ) ]Y Y Y Y Y Y− = − + −2 2 2
c c

Σ(Y – Y )2 = oqQy izlj.k σ y
2e j

Σ(Yc – Y )2 = Li"VhÑr izlj.k σYc
2e j

Σ(Y – Yc)2 = vLi"VhÑr izlj.k S y
2e j

vLi"VhÑr izlj.k dk eki rks U;wure oxZ jhfr }kjk lglEcUèk Kkr djrs le; gks tkrk gS] Li"VhÑr izlj.k
dk eki fu'p;u xq.kkad (Coefficient of Determination) }kjk fd;k tkrk gS] vU; 'kCnksa esa fu'p;u xq.kkad
oqQy izlj.k osQ ml vuqikr dh eki gS ftls Li"VhÑr fd;k x;k gSA fu'p;u xq.kkad dk fuèkkZj.k fuEu lw=k
}kjk fd;k tkrk gSμ

Coefficient of Determination = 1 – 
S y

y

2

2σ
 = r2

;k
Li"Vhdj.k izlj.k

oqQy izlj.k
 = 

Σ

Σ

(Y Y)2

(Y Y)2
c −

−

mnkgj.kkFkZ] ;fn iw£r dh ek=kk (X) ,oa dher Lrj (Y) osQ eè; lglEcUèk xq.kkad 9 gS rks bldk oxZ = 81

fu'p;u xq.kkad gksxkA fu'p;u xq.kkad bl ckr dks Li"V djrk gS fd dherksa esa gksus okys 81% ifjorZu iw£r
esa gksus okys ifjorZuksa osQ dkj.k mRiUu gksrs gSaA bl izdkj fu'p;u xq.kkad ls ge ml izfr'kr dks Kkr dj ldrs
gSa ftlosQ cjkcj Y pj ewY; osQ ifjorZu x pj ewY; osQ ifjorZu osQ dkj.k gksrs gSaA lglEcUèk dh rqyuk djus
osQ fy, fu'p;u xq.kkad dk iz;ksx vfèkd mi;qDr ekuk tkrk gSA

vfu'p;u xq.kkad (Coefficient of Non-Determination)μY osQ tks ifjorZu x osQ ifjorZuksa ls lEcfUèkr ugha
gSa] mudh eki vfu'p;u xq.kkad }kjk dh tkrh gS_ bls K2 }kjk O;Dr fd;k tkrk gSμ

lw=k osQ :i esaμ

K2 = 
Sy

y

2

2σ
;k

Σ
Σ
( )
( )
Y Y

X
−
−

c

Y

2

2

;k (1 – r2)

vfu'p;u xq.kkad ls og izfr'kr izkIr gksrk gS ftlosQ cjkcj y pj ewY; osQ ifjorZu x pj ewY; osQ ifjorZuksa
osQ dkj.k u gksdj vU; dkj.kksa ls gksrs gSaA
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vfu'p;u xq.kkad dk oxZewy K 2 = K vlglEcUèk xq.kkad (Coefficient of Alienation) dgykrk gSA

K = 1 2 2− =r K

vlglEcUèk xq.kkad dks K laosQrk{kj }kjk O;Dr fd;k tkrk gSA

Lo&ewY;kadu (Self Assessment)

2- fuEufyf[kr esa lglaca/ xq.kkad Kkr dhft,μ

1. fuEu leadksa ls lglEcUèk xq.kkad Kkr dhft,μ

X : 74 36 98 25 75 82 90 62 65 39
Y : 84 51 91 60 68 62 86 58 53 47

2. fuEu ewY;ksa ls dkyZ fi;lZu osQ lglEcUèk xq.kkad dh x.kuk dhft,μ
Value of X : 100 110 115 116 120 125 130 135
Value of Y : 18 18 17 16 16 15 13 15

3. ifr ,oa ifRu;ksa dh mez osQ fy,lglEcUèk xq.kkad dh x.kuk dhft,μ
Age of Husband : 23 27 28 29 30 31 33 35 36 39
Age of Wife : 18 22 23 24 25 26 28 29 30 32

4. fuEu leadksa ls vk;q ,oa [ksyus dh vknr osQ eè; lglEcUèk xq.kkad Kkr dhft,μ

Age in years Population No.of Players

15–20 1500 1200

20–25 2000 1560

25–30 4000 2280

30–35 3000 1500

35–40 2500 1000

40–45 1000 300

45–50 800 200

50–55 500 50

55–60 200 6

(v) fuEu leadksa ls dkyZ fi;lZu dk lglEcUèk xq.kkad Kkr dhft,μ
X : 1 2 3 4 5 6 7 8 9
Y : 9 8 10 12 11 13 14 16 15

(vi) fuEu lwpdkadksa ls ik¡p&o"khZ; py ekè; ysrs gq, vYidkyhu mPpkopuksa dk lglEcUèk xq.kkad Kkr
dhft,μ
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o"kZ iw£r lwpdkad ewY; lwpdkad o"kZ iw£r lwpdkad ewY; lwpdkad

1 91 117 9 104 77
2 98 97 10 98 93
3 95 102 11 100 89
4 92 108 12 108 83
5 93 105 13 116 78
6 96 96 14 114 84
7 102 77 15 111 93
8 107 68

(vii) fuEu dksfV Øeksa ls dksfV&lEcUèk xq.kkad Kkr dhft,μ
S.N. : 1 2 3 4 5 6 7 8 9 10
Rank A : 3 5 8 4 7 10 2 1 6 9
Rank B : 6 4 9 8 1 2 3 10 5 7

(viii) fuEu dksfV&Øeksa ls dksfV&lglEcUèk xq.kkad Kkr dhft,μ
Rank—Statistics : 1 2 3 4 5 6 7 8 9 10

Rank—Maths : 2 4 1 5 3 9 7 10 6 8

9-5 lkjka'k (Summary)

• nks lead lewgksa esa ik, tkusokys lEcU/ dh tkudkjh osQ fy, lglEcU/ osQ fl¼kUr (Theory of

Correlation) dk vè;;u fd;k tkrk gSA dbZ lead lewg bl izdkj ls ijLij lEcfU/r gksrs gSa fd
,d esa gksus okys ifjorZu osQ ifj.kkeLo:i nwljs esa Hkh ifjorZu gks tkrs gSaA

• ^^vk£Fkd leadksa dh nks ;k vf/d Jsf.k;k¡ tks ,d lkFk ;k foijhr fn'kk esa ifjo£rr gksa] fØ;kRed
:i ls lEcfU/r gks ldrh gSA osQoy fØ;kRed lEcU/ksa dh mifLFkfr dk;Z dkj.k lEcU/ksa osQ vfLrRo
dks fl¼ ugha djrh gS_ ;g osQoy lglEcU/ dk lkaf[;dh; izeki gSA**

• lkaf[;dh; esa izrhixeu (Regression) ,oa fopj.k&vuqikr (Ratio of Variation) osQ fopkj lglEcU/
fl¼kUr ij gh vk/kfjr gSaA

• fo{ksi fp=k ;k fcUnq fp=k nks lead Jsf.k;ksa osQ eè; lglEcU/ dh izo`fÙk Kkr djus dk ljy ,oa
vkd"kZd rjhdk gSA fo{ksi fp=k cukus osQ fy, LorU=k pj ewY; dks Hkqtk{k ij ,oa vkf/u pj ewY;
dks dksfV v{k ij vafdr dj fofHkUu ewY;ksa osQ fcUnq vafdr fd, tkrs gSa] bl izdkj izkIr fp=k fo{ksi
fp=k dgykrs gSaA

• dkyZ fi;lZu osQ lglEcU/ xq.kkad ls lglEcU/ dh fn'kk rFkk bldh ek=kk dk Kku ljyrk ls gks tkrk
gS] ;g xq.kkad gj lg; $ 1 dh lhek esa jgrk gSA

• tc lglEcUèk dh osQoy fn'kk Kkr djuh gks rks laxkeh fopyu jhfr dk iz;ksx fd;k tkrk gS] bl
jhfr esa izR;sd in&ewY; dk fiNys ewY; ls fopyu dh fn'kk (èkukRed vFkok Í.kkRed) Kkr dj
mlosQ vkèkkj ij lglEcUèk xq.kkad dh x.kuk dh tkrh gSA

• lglEcUèk Kkr djus dh laxkeh fopyu jhfr ljy gS] blls vYidkyhu mPpkopuksa esa lglEcUèk Kkr
gks tkrk gS] blls lglEcUèk dh fn'kk dk gh Kku gks ikrk gS bldh la[;kRed eki lEHko ugha gS]
vr% bldk iz;ksx cgqr de fd;k tkrk gSA
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9-5 'kCndks'k (Keywords)

• lg fopj.kμlkFk&lkFk pyukA

• laxkeh μleorhZ] lg;ksxh] lkFk&lkFkA

• fu'p;u μn`<+rk] fu.kkZ;d] fuèkkZjdA

9-6 vH;kl&iz'u (Review Questions)

1- lglacaèk dh èkkj.kk] vFkZ ,oa egRo dh O;k[;k dhft,A blosQ xq.kkad osQ fuoZpu osQ lkekU; fu;eksa
dk mYys[k dhft,A

2- lglacaèk dh ifjHkk"kk nhft, vkSj èkukRed ,oa Í.kkRed rFkk iwoZ ,oa vkaf'kd lglacaèk esa varj Li"V
dhft,A

3- lglacaèk xq.kkad ls vki D;k le>rs gSa\ fl¼ dhft, fd lglacaèk xq.kkad – 1 ,oa + 1 osQ chp gksrk
gSA

4- lglacaèk dk D;k vFkZ gS\ èkukRed rFkk Í.kkRed lglacaèk esa Hksn Li"V dhft,A osQoy fo{ksi fp=kksa
dh lgk;rk ls vkaf'kd Í.kkRed ,oa iw.kZ èkukRed lglacaèk izn£'kr dhft,A

5- lglacaèk osQ fofHkUu ekiksa dk uke crkb, rFkk la{ksi esa mudh foospuk dhft,A

6- fo{ksi fp=k ls vki D;k le>rs gSa\ nks pj ewY;ksa ls lglacaèk dh izÑfr o ek=kk dk Kku djkus esa ;g
fdl izdkj mi;ksxh gSA

7- fu'p;u xq.kkad ls vki D;k le>rs gSa\ bldk lkaf[;dh; tk¡p esa D;k egÙo gS\

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1. ØkDLVu ,oa dkmMsu 2. Í.kkRed lglacaèk

3. ljy lglacaèk 4. rhu

2. 1. r = + .78 2. r = – .915 3. r = + .995 4. r = – .992

5. r = + .95 6. r = – .94 7. ρ = + .93 8. ρ = + .76

9-7 lanHkZ iqLrosaQ (Further Readings)

1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055

2. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

3. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk

4. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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bdkbZμ10: lglaca/ % fo{ksi&fp=k fof/] dkyZ fi;Zlu

dk lglaca/ xq.kkad
(Correlation : Scatter Diagram Method, Karl

Pearson’s Coefficient of Correlation)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

10.1 lglaca/ dk vFkZ ,oa egÙo (Meaning and Importance of Correlation)

10.2 fo{ksi&fp=k&fof/ (Scatter Digram Method)

10.3 dkyZ fi;lZu dk lglaca/ xq.kkad (Karl Pearson’s Coefficient of Correlation)

10.4 lglaca/ dk ifjek.k (Degree of Correlation)

10.5 dkyZ fi;lZu dk lglaca/ xq.kkad fudkyus dh fof/ (Method of Calculation of Karl
Pearson’s Coefficient of Correlation)

10.6 lkjka'k (Summary)

10.7 'kCndks'k (Keywords)

10.8 vH;kl&iz'u (Review Questions)

10.9 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lglaca/ dk vFkZ ,oa egÙo dks tkuus esaA

• fo{ksi&fp=k fof/ rFkk dkyZ fi;lZu osQ lglaca/ xq.kkad dh x.kuk djus esaA

• lglaca/ dk ifj.kke oSQls Kkr djsaxs rFkk dkyZ fi;lZu dk lglaca/ xq.kkad dks fudkyus dh fof/ dh
O;k[;k djus esaA

izLrkouk (Introduction)

vkfFkZd] lkekftd o oSKkfud {ks=k esa vDlj nks ;k nks ls vf/d lead Jsf.k;ksa esa ijLij lEcU/ ik;k tkrk
gSA ftlosQ ifj.kkeLo:i ,d Js.kh esa ifjorZu gksus ls nwljh lEcfU/r Js.kh esa Hkh ifjorZu gksrs gSaA vf/drj
;g ik;k tkrk gS fd ns'k esa izpfyr eqnzk dh ek=kk c<+us ls lkekU; ewY;&Lrj esa Hkh o`f¼ gks tkrh gSA fdlh
oLrq dk mRiknu ;fn c<+ tk;s rks ml oLrq dh dher de gks tkrh gSA tSls yEcs firkvksa osQ iq=k Hkh yEcs
gksrs gSa rFkk izdk'k osQ lkFk&lkFk rki Hkh c<+rk gSA bu lHkh ifjfLFkfr;ksa esa f}pj Jsf.k;ksa esa gksus okys ifjorZu
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,d&nwljs ij vfJr gksrs gSaA nks lEc¼ leadekykvksa esa bl izdkj dh ijLij vkfJrrk dk fof/or~ lkaf[;dh
vè;;u lg&lEcU/ osQ fl¼kUr osQ vUrxZr fd;k tkrk gSA

10-1 lglaca/ dk vFkZ ,oa egÙo (Meaning and Importance of Correlation)

;fn ;g fl¼ gks tkrk gS fd vf/drj mnkgj.kksa esa nks pj&ewY; lnk ,d fn'kk esa ;k foijhr fn'kk esa
?kVus&c<+us dh izo`fÙk j[krs gSa rks ,slh fLFkfr;ksa esa ge ;g le> ldrs gSa fd muesa ,d fuf'pr lEcU/ ik;k
tkrk gSA ;g lEcU/ gh lg&lEcU/ dgykrk gSA la{ksi esa] nks pj&ewY;ksa esa bl izdkj dk lEcU/ gks fd ,d
esa deh ;k o`f¼ gksus ls nwljs esa Hkh mlh nj ls deh ;k o`f¼ gks rks os nksuksa lgEcfU/rk dgykrh gSaA

lg&lEcU/ dk fl¼kUr cgqr egÙoiw.kZ gSA blosQ ewy fl¼kUrksa dk izfriknu loZizFke izQakl osQ [kxksy'kkL=kh
czkrs us fd;k Fkk ijUrq bl fl¼kUr dks vkxs c<+kus dk dk;Z rFkk vk/qfud :i iznku djus dk Js; izkf.k'kkL=kh
izQakfll xkYVu rFkk dkyZ fi;lZu dks izkIr gSA bu izfl¼ oSKkfudksa us izkf.k'kkL=k rFkk tuu&fo|k osQ {ks=k esa
lg&lEcU/ osQ fl¼kUr osQ vk/kj ij vusd leL;kvkssa dk oSKkfud fo'ys"k.k fd;k gSA bl fl¼kUr osQ
vk/kj ij gh izR;sd {ks=k esa nks ;k vf/d ?kVukvksa osQ ijLij lEcU/ksa dk Li"Vhdj.k gksrk gSA lg&lEcU/
fo'ys"k.k ls gesa ;g irk pyrk gS fd nks lEcfU/r bdkb;ksa esa fdruk vkSj fdl izdkj dk lEcU/ gSA izrhixeu
rFkk fopu.k vuqikr dh /kj.kk;sa lg&lEcU/ fl¼kUr ij vk/kfjr gSaA budh lgk;rk ls nks lEcfU/r Jsf.k;ksa
esa ls ,d osQ fn, gq, fuf'pr pj&ewY; osQ vk/kj ij nwljh Js.kh osQ lEHkkfor pj&ewY; dk fo'oluh; vuqeku
yxk;k tk ldrk gSA lg&lEcU/ dk izHkko gekjh Hkfo";ok.kh dh vfuf'prrk osQ foLrkj dks de djuk gSA
lg&lEcU/ fo'ys"k.k ij vk/kfjr vuqeku vf/d fo'oluh; vkSj fu'p;kRed gksrs gSaA

bl izdkj ge dg ldrs gSa fd O;kogkfjd thou osQ izR;sd {ks=k esa nks ;k nks ls vf/d lEcfU/r ?kVukvksa dk
rqyukRed vè;;u djus] mlesa ikjLifjd lEcU/ dk foospu djus rFkk iwokZuqeku yxkus esa lg&lEcU/ dk
fl¼kUr cgqr mi;ksxh fl¼ gksrk gSA

lg&lEcU/ dk iwjk fo"k; i`Fko~Q fo'ks"krkvksa osQ chp ik;s tkus okys ml ikjLifjd lEcU/ dh
vksj laosQr djrk gS ftlosQ vuqlkj os oqQN ek=kk esa lkFk&lkFk ifjofrZr gksus dh izo`fÙk j[krs gSaA

10-2 fo{ksi&fp=k fof/ (Scatter Diagram Method)

nks leadekykvksa esa lglaca/ Kkr djus dh ;g jhfr fcUnqjs[kh; jhfr ls feyrh&tqyrh gSA ;gka Hkh lglaca/ fp=kksa
dh lgk;rk ls ljyrkiwoZd fn[kk;k tk ldrkA ijUrq ;gka Hkh lglaca/ dk vadkRed eki izkIr ugha fd;k tk
ldrk gSA

nks vadfyr leadksa esa vkil esa lg&lEcU/ dh fn'kk vkSj ek=kk dk vuqeku fo{ksi&fp=k cukdj fd;k tk ldrk
gSA bl jhfr osQ vuqqlkj LorU=k pj&ewY;ksa (X) dks fcUnqjs[kh; i=k osQ Hkqtk X ij rFkk rRlEc/h vkfJr pj&ewY;ksa
(Y) dks dksfV&v{k Y ij vafdr fd;k tkrk gSA ,d in osQ X Js.kh rFkk Y Js.kh osQ nks ewY;ksa osQ fy, ,d fcUnq
cuk;k tkrk gSA bl izdkj ftrus in&;qXe gksrs gSa mrus gh fcUnq js[kk&i=k ij vafdr gks tkrs gSa tks ,d fuf'pr
izo`fÙk iznf'kZr djrs gSaA bl izdkj osQ fp=k dks fo{ksi&fp=k ;k fcUnq&fp=k dgrs gSaA

fo{ksi&fp=kksa osQ vè;;uμfo{ksi&fp=kksa osQ vè;;u ls fuEu izdkj osQ fu"d"kZ fudkys tkrs gSaμ

(i) lhfer lg&lEcU/ (0 < r < 1 or – 1 < r < 0)μtc fo{ksi&fp=k ij vafdr fcUnqvksa ls ,d izo`Qfr n`f"Vxkspj
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gksrh gS rFkk os ,d fuf'pr fn'kk esa tkus okys izokg dh Hkk¡fr gksrs gSa] rks nksuksa pj ewY;ksa esa lhfer lg&lEcU/
ik;k tkrk gSA fofHkUu fcUnq ftrus ,d&nwljs osQ fudV gksaxs mruh gh lg&lEcU/ dh ek=kk vf/d gksxh rFkk
os ftrus nwj gksrs tk;saxs lg&lEcU/ dh ek=kk mruh de gksrh tk;sxhA

lhfer lg&lEcU/ /ukRed ;k Í.kkRed gks ldrk gSA tc fcUnqvksa dh /kjk fp=k esa ck;ha vksj ls nkfguh vksj
c<+rh gS rks lg&lEcU/ /ukRed gksrk gSA bl fLFkfr esa nkuksa Jsf.k;ksa osQ ewY; lkFk&lkFk c<+rs tkrs gSaA fp=k  (A)

ls ;g n`f"Vxkspj gksrk gSA blosQ foijhr ;fn fcUnqvksa dk izokg ck;ha vksj osQ mQij okys dksus ls nkfguh vksj
fupys dksus dh vksj ?kVrk tkrk gS rks lg&lEcU/ Í.kkRed gksrk gS rFkk blesa ;fn ,d Js.kh esa ewY; c<+rk
gS rks nwljh Js.kh dk ewY; ?kV tkrs gSaA

Y

O Y

Y

O Y(A) lhfer /ukRed (B) lhfer Í.kkRed

fp=k 10-1

(ii) lg&lEcU/ dk vHkko (r = 0)μtc fo{ksi fp=k esa fofHkUu fcUnq pkjksa vksj fc[kjs gksa] muls dksbZ fuf'pr
izo`fÙk Li"V u gksrh gks rks lg&lEcU/ dk vHkko gksrk gS tSlk fd fp=k 10.2 osQ }kjk iznf'kZr gksrk gSA

X

XO

fp=k 10.2 lg&lEcU/ dk vHkko

(iii) iw.kZ /ukRed lg&lEcU/ (r = +1)–;fn lHkh fcUnq ck;kha vksj osQ fupys dksus ls nkfguh vksj osQ mQij
okys dksus rd ,d ljy o lh/h js[kk osQ :i esa vafdr gksa rks /ukRed ifj.kke fudyrk gS fd nksuksa
leadekykvksa esa iw.kZ /ukRed lg&lEcU/ gS tSlk fd fp=k 10.3 esa le>k;k x;k gSA
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Y

O Y

fp=k 10.3

(iv) iw.kZ Í.kkRed lg&lEcU/ (r = – 1)—tc lHkh fcUnq mQij ls uhps dh vksj ,d lh/h js[kk ij gksrs gSa
rks pj&ewY;ksa esa iw.kZ Í.kkRed lg&lEcU/ ik;k tkrk gS tSlk fd fp=k 10.4 esa n'kkZ;k x;k gSA

Y

YO

fp=k 10.4

fo{ksi&fp=k ij fcUnqvksa dks vafdr djus osQ ckn muosQ chp ls xqtjus okyh ,d ,slh js[kk [khaph tk ldrh
gS ftlesa gS ,d vksj ftrus fcUnq gksa yxHkx mrus gh nwljh vksj gksa rFkk nksuksa vksj osQ fcUnqvksa dk bl js[kk ls
yxHkx leku vUrj gksA

mnkgj.k (Illustration) 1: ,d vkS|ksfxd uxj osQ fuEu vkadM+ksa dk fo{ksi&fp=k cukvks rFkk lglEcU/ dk
vè;;u djks %

fcØh (’000 #- esa )
125 170 175 180 190 210 250 300 320 400

ykHk (’000 #- esa )
20 29 32 35 34 41 55 60 64 7
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gy (Solution) :

fp=k 10-5

fo{ksi&fp=k fof/ osQ xq.k&nks"k

xq.kμ(i) lglEcU/ dh izo`fÙk dks izdV djus dh ljy vkSj vkd"kZd fof/ gSA

(ii) fo{ksi&fp=k dks ns[krs gh lglEcU/ dk irk py tkrk gSA

(iii) ;g lglEcU/ dh fn'kk (/ukRed ;k Í.kkRed) n'kkZrh gSA

(iv) xf.krh; fof/;ksa }kjk izkIr fu"d"kks± dh iqf"V djus dk ;g vfrfjDr lk/u gSA

nks"kμ(i) blosQ }kjk osQoy lglEcU/ dh fn'kk dk Kku gksrk gS ifjek.k dk ughaA

(ii) lglEcU/ dh ek=kk dk vuqeku gh yxk;k tk ldrk gS mldk la[;kRed eki Kkr ugha fd;k tk
ldrkA

Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. --------- us lglaca/ fl¼kar dk izfriknu fd;k FkkA

2. nks vadfyr leadksa esa vkil esa lglaca/ dh fn'kk vkSj ek=kk dk vuqeku --------- cukdj fd;k tk
ldrk gSA

3. fo{ksi&fp=k fof/ xf.krh; fof/;ksa }kjk izkIr fu"d"kks± dh iqf"V djus dk vfrfjDr --------- gSA

4. fo{ksi&fp=k fof/ }kjk osQoy lglaca/ dh fn'kk dk Kku gksrk gS --------- dk ughaA

10-3 dkyZ fi;lZu dk lglEcU/ xq.kkad (Karl Pearson’s Coefficient of
Correlation)

;g lglEcU/ Kkr djus dh loZJs"B xf.krh; jhfr gSA igys crk;h x;h jhfr;ksa dh Hkkafr ;gka osQoy lglEcU/
dh fn'kk o ek=kk dk vuqeku gh ugha gksrk cfYd mldk vadkRed eki Hkh izkIr gksrk gSA ;g lekUrj ekè;
(Mean) vkSj izeki fopyu (Standard Deviation) ij vk/kfjr gS blfy, xf.krh; n`f"V ls blesa iw.kZ 'kq¼rk
gksrh gSA bl jhfr dk izfriknu dkyZ fi;lZu us izkf.k'kkL=k dh leL;kvksa dk vè;;u djus osQ fy, 1990 esa
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fd;k FkkA

nksuksa Jsf.k;ksa osQ lg&fopj.k (Co-variance) dh eki dks Jsf.k;ksa osQ izeki fopyuksa (standard deviations)

osQ xq.kuiQy ls Hkkx nsus ij izkIr HkkxiQy dks dkyZ fi;lZu dk lglEcU/ xq.kkad dgk tkrk gS rFkk bls
r ls iznf'kZr fd;k tkrk gSA vFkkZr~

r = 
cov ( , )

,
x y

x yσ σ

lg&fopj.k dh eki] nksuksa Jsf.k;ksa osQ lekUrj ekè;ksa ls fy;s x;s fopyuksa osQ xq.kuiQyksa osQ ;ksx esa inksa dh
la[;k ls Hkkx nsdj Kkr dh tkrh gSA vFkkZr~

tgka] dx = x – x , x Js.kh osQ lekUrj ekè; ls fudkys x;s fopyu

dy = y – y , y Js.kh osQ lekUrj ekè; ls fudkys x;s fopyu

dkyZ fi;lZu osQ lglEcU/ xq.kkad dks xq.kk ifj?kkr lglEcU/ xq.kkad (Product

Moment Correlation Coefficient) Hkh dgrs gSaA

dkyZ fi;lZu osQ lglEcU/ xq.kkad osQ eq[; y{k.k
(Main Characteristics of Karl Pearson’s Coefficient of Correlation)

dkyZ fi;lZu osQ lglEcU/ xq.kkad osQ izeq[k y{k.k fuEu gSμ

(1) lg&fopj.k dk vPNk ekiμ;g xq.kkad Js.kh osQ lHkh inksa ij vk/kfjr gS vkSj lHkh dks egÙo iznku
djrk gSA lg&fopj.k dh ek=kk] nksuksa Jsf.k;ksa osQ lekUrj ekè;ksa ls fy;s x;s fopyuksa osQ xq.kuiQyksa osQ
;ksx esa inksa dh la[;k ls Hkkx nsdj Kkr dh tkrh gSA

lglEcU/ xq.kkad dks ifjHkkf"kr djrs le; lg&fopj.k (co-variance) dh fujis{k eki dks xq.kkad esa
ifjofrZr djus osQ fy, bls nksuksa Jsf.k;ksa osQ izeki fopyuksa osQ xq.kuiQy ls Hkkx fn;k tkrk gSA vr%
lglEcU/ xq.kkad okLro esa lg&fopj.k osQ eki dk gh xq.kkad gS vFkkZr~ lglEcU/ xq.kkad lg&fopj.k
dh ek=kk dks Hkh Li"V :i ls O;Dr djrk gSA

(2) fn'kk dk ekuμxq.kkad osQ /u dk fpÉ (+) /ukRed lglEcU/ rFkk Í.k dk fpÉ (–) Í.kkRed
lglEcU/ iznf'kZr djrk gSa

(3) lhekvksa o ek=kk dk Kkuμ + 1 vkSj – 1 osQ chp lglEcU/ xq.kkad lnSo jgrk gSA + 1 iw.kZ /ukRed
lglEcU/ vkSj – 1 iw.kZ Í.kkRed lglEcU/ izdV djrk gSA lglEcU/ xq.kkad 'kwU; gks rks ogka
lglEcU/ dk vHkko gksrk gSA

(4) vko`fÙk dk egÙoμ;g xq.kkad lead Jsf.k;ksa dh fn'kkvksa ( + vkSj –) osQ lkFk&lkFk mudh vko`fÙk dks
Hkh egÙo nsrk gS vFkkZr~ izR;sd ewY; osQ fopj.k dh ek=kk dks è;ku esa j[krk gSA

(5) dk;Z&dkj.k lEcU/ ugha crkrkμ;g xq.kkad lglEcU/ crkrk gS] ijUrq bl fo"k; ij oqQN Hkh izdk'k
ugha Mkyrk fd Jsf.k;ksa osQ chp dk;Z&dkj.k lEcU/ gS ;k ughaA

(6) vkn'kZ ekiμ;g xq.kkad lekUrj ekè; rFkk izeki fopyu ij vk/kfjr gS] vr% bls lglEcU/ dk
vkn'kZ eki dgk tk ldrk gSA

(7) x.kuk dfBuμbl xq.kkad dks fudkyuk dfBu gS D;ksafd bldks ogh fudky ldrk gS ftls xf.kr dk
lkekU; Kku gksA
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(8) ifjek.k osQ fuoZpu dh vko';drkμblosQ ifjek.k vxj ;ksa gh fy[k fn;s tk;sa rks tulk/kj.k osQ
fy, le>uk dfBu gSA bl ifjek.k dks ,sls ljy 'kCnksa esa izdV djus dh vko';drk iM+rh gS tks
loZlk/kj.k dh le> esa ljyrk ls vk tk;sA

dkyZ fi;lZu osQ lglEcU/ xq.kkad dh ifjdYiuk,a
(Assumption of Karl Pearson’s Coefficient of Correlation)

dkyZ fi;lZu dk lglEcU/ xq.kkad fuEufyf[kr ifjdYiukvksa ij vk/kfjr gSμ

(1) tks leadekyk,a lglEcfU/r gksrh gSa mUgsa vusd LorU=k dkj.k izHkkfor djrs gSaA iQyLo:i vad caVu
esa izlkekU;r;k (normality) vkSj lEHkkfork (probability) gksrh gSA

(2) leadekyk dks izHkkfor djus okys LorU=k dkj.kksa esa vkil esa dkj.k o izHkko (cause and effect) dk
lEcU/ gksrk gSA

(3) nksuksa Jsf.k;ksa esa js[kh; (linear) lEcU/ gksrk gSA

10-4 lglaca/ dk ifjek.k (Degree of Correlation)

lglEcU/ xq.kkad (Coefficient of Correlation) }kjk lglEcU/ dk vadh; ifjek.k Kkr fd;k tkrk gSA blh
vk/kj ij /ukRed vkSj Í.kkRed lglEcU/ osQ fuEufyf[kr ifjek.k gks ldrs gSaμ

(1) iw.kZ lglEcU/ (Perfect Correlation)μtc nks leadekykvksa osQ ifjorZu ,d gh fn'kk esa vkSj leku
vuqikr esa gksa rks muesa iw.kZ /ukRed lglEcU/ dgyk;sxkA iw.kZ /ukRed lglEcU/ xq.kkad + 1 osQ :i esa
izdV fd;k tkrk gSA blosQ foijhr] tc nks leadekykvksa esa ifjorZu dk vuqikr rks leku gks ijUrq foijhr fn'kk
esa gks rks ogka iw.kZ Í.kkRed lglEcU/ (Perfect Negative Correlation) gksrk gSA ,slh fLFkfr esa lglEcU/
xq.kkad – 1 gksrk gSA ;g è;ku jgs fd iw.kZ lglEcU/ cgqr de feyrk gSA ;g HkkSfrd rFkk xf.kr lEcU/h foKkuksa
esa gh ik;k tk ldrk gSA

(2) lglEcU/ dh vuqifLFkfr (Absence of Correlation)μtc nks leadekykvksa osQ ifjorZu osQ eè;
fdlh izdkj dh vkfJrrk ugha ik;h tkrh vFkkZr~ ,d Js.kh osQ ifjorZu dk izHkko nwljh Js.kh ij fcYoqQy ugha
iM+rk rks ogka lglEcU/ dh vuqifLFkfr gksrh gSA bls ge lglEcU/ ugha (No Correlation) dgdj iqdkjrs
gSaA ;gka ij lglEcU/ xq.kkad dh ek=kk 'kwU; (0) gksrh gSA

(3) lglEcU/ dk lhfer ifjek.k (Limited Degrees of Correlation)μtc nks leadekykvksa esa u rks
lglEcU/ dk vHkko gksrk gS vkSj u muesa iw.kZ lglEcU/ gh gksrk gS vFkkZr~ nksuksa osQ eè; dh fLFkfr gksrh gS
rc ogka lhfer ek=kk dk lglEcU/ gksrk gSA ;gka lglEcU/ dk xq.kkad 'kwU; (0) vkSj (1) osQ eè; vkrk gS
(± 1)A ;g /ukRed (positive) ;k Í.kkRed (negative) gks ldrk gSA lkekftd ,oa O;kolkf;d {ks=kksa esa vf/
drj blh izdkj dk lEcU/ ik;k tkrk gSA

lhfer lglEcU/ Hkh fuEufyf[kr rhu izdkj dk gksrk gSμ

(v) mPp Lrj dk lglEcU/ (High Degree of Correlation)μtc Jsf.k;ksa esa lglEcU/ iw.kZ u gks ijUrq
fiQj Hkh vf/d ek=kk esa gks rks ogka mPp Lrj dk lglEcU/ gksrk gSA ,slh fLFkfr esa lglEcU/ xq.kkad
.75 vkSj 1 osQ eè; ik;k tkrk gSA lkekU;r% ;g .9 osQ lehi gksrk gSA lglEcU/ xq.kkad dk fpÉ /
u (+) gksus ij mPp Lrj dk /ukRed lglEcU/ (High degree of positive correlation) rFkk Í.k
(–) gksus ij mPp Lrj dk Í.kkRed lglEcU/ (High degree of negative correlation) dgykrk gSA

(c) eè; Lrj dk lglEcU/ (Moderate Degree of Correlation)μtc lglEcU/ dh ek=kk u rks mPp
Lrj dh gks u cgqr gh de gks rks ogka eè; Lrj dk lglEcU/ gksrk gSA ;gka lglEcU/ dk xq.kkad
.50 vkSj .75 osQ eè; vkrk gSA ;g /ukRed gks ldrk gS ;k Í.kkRedA
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(l) fuEu Lrj dk lglEcU/ (Low Degree of Correlation)μtc nks leadekykvksa esa lglEcU/ rks gksrk
gS] ijUrq cgqr gh de ek=kk esa rks ogka fuEu Lrj dk lglEcU/ gksrk gSA ;gka lglEcU/ xq.kkad 'kwU;
(0) ,oa .5 osQ eè; gksrk gSA ;g Hkh /ukRed ;k Í.kkRed gks ldrk gSA

lglEcU/ dk ifjek.kμ,d n`f"V esa

lglEcU/ ifjek.k /ukRed (Positive) Í.kkRed (Negative)

lglEcU/  xq.kkad dk eku lglEcU/ xq.kkad dk eku

iw.kZ (Perfect) + 1 – 1

mPp Lrj dk (High Degree) + .75 rFkk + 1 osQ eè; – 1 rFkk – .75 osQ eè;

eè; Lrj dk (Moderate Degree) + .5 rFkk .75 osQ eè; – .75 rFkk – .5 osQ eè;

fuEu Lrj dk (Low Degree) + 0 rFkk + .5 osQ eè; – .5 rFkk 0 osQ eè;

lglEcU/ dk vHkko (No Correlation) 0 ('kwU;) 0 ('kwU;)

10-5 dkyZ fi;lZu dk lglEcU/ xq.kkad fudkyus dh fof/ (Method of Calculation
of Karl Pearson’s Coefficient of Correlation)

izR;{k jhfr (Direct Method)μlglEcU/ xq.kkad dks fudkyus dh fof/ fuEu gSμ

ewy lw=kμ r = 
lg& fopj. k dh eki

( dk izeki fopyu) ( dk izeki fopyu)x y×

= 
Σd dx y

x y

/N
σ σ

;k
Σd dx y

x yNσ σ
(izFke lw=k)

;gka dx = X – X , X osQ ekè; ls fopyu] dy = Y – Y , Y osQ ekè; ls fopyu

(1) nksuksa Jsf.k;ksa dk lekUrj ekè; fudky ysrs gSaA

(2) lekUrj ekè;ksa ls nksuksa rRlEcU/h Jsf.k;ksa osQ inksa dk vyx&vyx fopyu fudky ysrs gSaA lkekU;r%
igys Js.kh osQ fopyu dks dx vkSj nwljh Js.kh osQ fopyu dks dy dgrs gSaA

(3) nksuksa Jsf.k;ksa osQ inksa osQ vkeus&lkeus osQ fopyu dks xq.kk (dx × dy) djosQ mu lcdk ;ksx (Σdxdy) izkIr
dj ysrs gSaA

(4) nksuksa Jsf.k;ksa dk vyx&vyx izeki fopyu (σx vkSj σy) fudky ysrs gSaA

(5) vc nksuksa Jsf.k;ksa osQ fopyuksa osQ xq.kuiQyksa osQ ;ksx (Σdxdy) esa inksa dh la[;k] rFkk igyh Js.kh osQ
izeki fopyu vkSj nwljh Js.kh osQ izeki fopyu osQ xq.kuiQy (Nσxσy) dk Hkkx nsrs gSaA

izkIr HktuiQy lglEcU/ xq.kkad gksrk gSA

tgka] r = lglEcU/ xq.kkad (Stands for coefficient of correlation)

Σdxdy = x vkSj y Js.kh osQ fopyuksa osQ xq.kuiQyksa dk ;ksx (Stands for total of product of correspond-
ing deviation of x and y series)

N = inksa dh la[;k (Stands for Number of pairs of items)

σx = x-Js.kh dk izeki fopyu (Stands for Standard Deviation of x-series)

σy = y-Js.kh dk izeki fopyu (Stands for Standard Deviation of y-series)
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x.kuk fØ;k,aμ

ljy izR;{k fof/ (Simple Direct Method)

mi;qZDr jhfr esa pkSFkh fØ;k esa crk;k x;k gS fd nksuksa Jsf.k;ksa osQ i`Fko~Q&i`Fko~Q izeki fopyu Kkr djus gksrs
gSa ftlesa dkiQh le; yxrk gSA vr% fi;lZu osQ lw=k esa σx vkSj σy osQ LFkku ij muosQ lw=k j[kdj bl dk;Z
dks vkSj ljy cuk;k tk ldrk gSA bl n'kk esa lw=k bl izdkj gksxkμ

r = 
Σ

Σ Σ

d d N

d d
x y

x y

/
2 2

N N
×

(f}rh; lw=k)

rFkk r = 
Σ

Σ Σ

d d

d d

x y

x y
N
N

2 2×
;k

Σ

Σ Σ

d d

d d
x y

x y
2 2×

(r`rh; lw=k)

Li"V gS fd rhuksa lw=kksa osQ }kjk ifj.kke leku vk;sxk D;ksafd rhuksa gh lw=k ewy lw=k osQ :i esa gSA r`rh; lw=k
vf/d ljy gS] vr% O;ogkj esa blh dk iz;ksx djuk pkfg,A

fVIi.khμ;fn x = X – X  rFkk y = Y – Y  fy[kk tk;sxk rks r = 
Σ

Σ Σ

xy

x y
2 2

 fy[kk tk ldrk gSA

mnkgj.k (Illustration) 2:

fuEu vkadM+ksa dh lgk;rk ls dkyZ fi;lZu lglEcU/ xq.kkad Kkr dhft,μ
x : 11 10 9 8 7 6 5
y : 20 18 12 8 10 5 4

gy (Solution):

X dx = X – X dx
2 Y dy = Y– Y dy

2 dxdy

11 3 9 20 9 81 27
10 2 4 18 7 49 14

9 1 1 12 1 1 1
8 0 0 8 – 3 9 0
7 – 1 1 10 – 1 1 1
6 – 2 4 5 – 6 36 12
5 – 3 9 4 – 7 49 21

ΣX = 56 0 Σdx
2 = 28 ΣY = 77 0 Σdy

2 = 226 Σdxdy = 76

X  = 
ΣX
N

=
56
7  = 8

Y  = 
ΣY
N

=
77
7  = 11

dkyZ fi;lZu lglEcU/ xq.kkad]

r = 
Σ

Σ Σ

d d

d d
x y

x y
2 2×

U
V|

W|
D; ksafd  rFkk iw. kkZad gSa] vr% okLrfod ekè; ls
fopyu (izR;{k fof/) gh mfpr gSA

X Y
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= 
76

28 226
76
6328

76
79 55×

= =
.

 = 0.96

oSdfYid fof/

Js.kh X dk izeki fopyu] σx = 
Σdx

2 28
7

4
N

= =  = 2

Js.kh Y dk izeki fopyu] σy = 
Σdy

2 226
7

32 28
N

= = .  = 5.68

∴ r = 
Σd dx y

x yNσ σ

= 
76

7 2 5 68
76

79 52× ×
=

. .  = 0.96

mnkgj.k (Illustration) 3:

X rFkk Y Js.kh esa lglEcU/ xq.kkad Kkr dhft,μ

Js.kh (Series) X : 17 18 19 19 20 20 21 21 22 23

Js.kh (Series) Y : 12 16 14 11 15 19 22 16 15 20

gy (Solution):

Js.kh X Js.kh Y

X dx dx
2 Y dy dy

2 dxdy

17 – 3 9 12 – 4 16 + 12
18 – 2 4 16 0 0 0
19 – 1 1 14 – 2 4 + 2
19 – 1 1 11 – 5 25 + 5
20 0 0 15 – 1 1 0
20 0 0 19 + 3 9 0
21 + 1 1 22 + 6 36 + 6
21 + 1 1 16 0 0 0
22 + 2 4 15 – 1 1 – 2
23 + 3 9 20 + 4 16 + 12

ΣX = 200 0 Σdx
2 = 30 Σy = 160 0 Σdy

2 = 108 Σdxdy = 35

X-Js.kh Y-Js.kh

X  = 
ΣX
N

=
200
10  = 20 Y  = 

ΣY
N

=
160
10  = 16

σx = 
Σdx

2 30
10N

= σy = 
Σdy

2 108
10N

=  = 3.286
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r = 
Σd dx y

x yNσ σ
=

× ×
=

35
10 1732 3 286

35
56 91352. . .

 = +.6149 = 0.61

Js.kh X rFkk Js.kh Y esa eè; Lrj dk /ukRed lglEcU/ gSA

oSdfYid lw=k %

r = 
Σ

Σ Σ

d d

d d
x y

x y
2 2.

= 
35

30 108
35
3240

35
56 92×

= =
.

 = .6149 = 0.61

X  = 
ΣX
N

=
610
10  = 61 Y  = 

ΣY
N

=
640
10  = 64

r = 
Σ

Σ Σ

d d

d d
x y

x y
2 2×

= 
3 535

3 490 4 390
,

, ,×

= 
43 535

59 08 66 25
3 535

3 914 05
,

. .
,

, .×
=  = 0.903

mnkgj.k (Illustration) 4: fuEu vkadM+ksa ls X, Y, σ σx y,  rFkk r ifjdfyr dhft,μ

x : 58 50 53 60 63 55 60 59 61 51
y : 115 110 121 120 124 112 118 115 118 117

gy (Solution):

X dx = X – 57 dx
2 Y dy = Y – 117 dy

2 dxdy

58 1 1 115 – 2 4 – 2
50 – 7 49 110 – 7 49 49
53 – 4 16 121 4 16 – 16
60 3 9 120 3 9 9
63 6 36 124 7 49 42
55 – 2 4 112 – 5 25 10
60 3 9 118 1 1 3
59 2 4 115 – 2 4 – 4
61 4 16 118 1 1 4
51 – 6 36 117 0 0 0

570 0 180 1,170 0 158 95

X  = 
ΣX
N

=
570
10  = 57 Y  = 

ΣY
N

=
1 170

10
,

 = 117
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σx = 
Σdx

2 180
10

18
N

= =  = 4.24 σy = 
Σdy

2 158
10

15 8
N

= = .  = 3.97

dkyZ fi;lZu lglEcU/ xq.kkad]

r = 
Σd dx y

x yNσ σ

= 
95

10 4 24 3 97
95

168 33× ×
=

. . .  = 0.56

mnkgj.k (Illustration) 5: fuEu rkfydk ls okLrfod ekè;ksa X  = 66 rFkk Y  = 65 ls fopyu ysrs gq, dkyZ
fi;lZu osQ lglEcU/ xq.kkad dh x.kuk dhft,μ

x : 84 51 91 60 68 62 86 58 53 47
y : 78 36 98 25 ? 82 90 62 65 39

gy (Solution):

ekuk Js.kh y esa vKkr eku = a, rc

ΣY = NY  ls
575 + a = 10 × 65

⇒ a = 650 – 575 = 75

x dx = x – 66 dx
2 y dy = y – 65 dy

2 dxdy

84 18 324 78 13 169 234
51 – 15 225 36 – 29 841 435
91 25 625 98 33 1,089 825
60 – 6 36 25 – 40 1,600 240
68 2 4 75 10 100 20
62 – 4 16 82 17 289 – 68
86 20 400 90 25 625 500
58 – 8 64 62 – 3 9 24
53 – 13 169 65 0 0 0
47 – 19 361 39 – 26 676 494

660 65 – 65 = 0 2,224 575 + 75 98 – 98 = 0 5,398 2,704
= 650

r = 
Σ

Σ Σ

d d

d d
x y

x y
2 2×

= 
2 704

2 224 5 398
2 704

47 16 73 47
2 704

3 464 84
,

, ,
,

. .
,

, ,×
=

×
=  = 0.78

mnkgj.k (Illustration) 6: uhps nh xbZ lwpuk ls dkyZ fi;lZu lglEcU/ xq.kkad ifjdfyr dhft,μ
Calculate Karl Pearson’s correlation from the information given below :
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X Y

ekè; (Mean) 31 61

izeki fopyu (Standard Deviation) 3.25 3.35

laxr ekè;ksa ls X rFkk Y osQ fopyuksa osQ xq.kuiQyksa dk ;ksx
(Sum of the products of deviations of X and Y from their respective means) = 75

X vkSj Y osQ tksM+ksa dh la[;k (No. of pairs of X and Y) = 10

gy (Solution):

fn;k gqvk gS % N = 10, σx = 3.25, σy = 3.35

Σdxdy = 75, X  = 31, Y  = 61

vr% r = 
Σd dx y

x yNσ σ
=

× ×
=

75
10 3 25 3 35

75
108 875. . .

 = 0.69

mnkgj.k (Illustration) 7: fuEu vkadM+ksa ls σx, σy rFkk X o Y osQ chp lglEcU/ xq.kkad Kkr dhft,&

X Js.kh (Series) Y Js.kh (Series)

inksa dh la[;k (No. of items) 15 15

lekUrj ekè; (Arithmetic mean) 25 18

ekè; ls fopyu osQ oxks± dk ;ksx 136 138

X rFkk Y Js.kh osQ Øe'k% ekè;ksa ls fy;s x;s fopyuksa osQ xq.kuiQyksa dk ;ksx
= 122

gy (Solution):

fn;k gqvk gS % N = 15, X  = 25, Y  = 18, Σdxdy = 122, Σdx
2 = 136, Σdy

2 = 138

vr% r = 
Σ

Σ Σ

d d

d d
x y

x y
2 2

122
136 138

122
18 768

122
136 996×

=
×

= =
, .

 = .89

σx = 
Σd

n
x
2 136

15
=  = 3.01

σy = 
Σd

n
y
2 138

15
=  = 3.03

lglEcU/ xq.kkad fudkyus dh y?kq jhfr;ka
(Short-cut Methods for Calculating Coefficient of Correlation)

lglEcU/ fudkyus dh igys crk;h x;h jhfr;ksa esa geus ;g ns[kk fd fofHkUu ewY;ksa osQ fopyu (deviations)

okLrfod lekUrj ekè; (True Arithmetic Average) ls fudkys x;sA ;fn ekè; iw.kk±d gksa rc rks blesa dksbZ
vlqfo/k ughaA ijUrq ;g lnk lEHko ughaA tc ekè; fHkUu esa gksa rks muls fopyu fudkyus vkSj mu fopyuksa
dk oxZ djus] vkfn esa cM+h vlqfo/k gksrh gSA bl vlqfo/k ls cpus osQ fy, y?kq jhfr dk iz;ksx fd;k tkrk
gSA blesa dksbZ iw.kk±d la[;k dfYir ekè; (Assumed Average) osQ :i esa ys yh tkrh gS vkSj mlh ls fopyu
fudkydj izeki fopyu (Standard Deviation) fudky fy;k tkrk gSA dHkh&dHkh iz'u esa ls gh fuf'pr
la[;k dfYir ekè; ysus osQ fy, dgk tkrk gS] vr% ,slh fLFkfr esa mUgha la[;kvksa dks gh dfYir ekè;
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ekudj fopyu ysus gksaxsA tSlk fd mnkgj.k 4 esa gSA lqfo/k dh n`f"V ls ;g vf/d vPNk gS fd dfYir
ekè; dksbZ ,slh la[;k yh tk;s rks Js.kh osQ chp esa gks vkSj dksbZ ,slk ewY; gks tks Js.kh esa gksA ;g Bhd mlh
izdkj ls fd;k tkrk gS tSlk fd izeki fopyu fudkyrs le; ge ns[k pqosQ gSaA ijUrq dfYir ekè; ls fopyu
ysus ij nks Jsf.k;ksa osQ izR;sd ewY;ksa osQ fopyuksa osQ xq.kuiQyksa dk ;ksx (Σdxdy) Hkh fHkUu vkrk gS vkSj blosQ
ewY; dks 'kq¼ djus osQ fy, lw=k esa FkksM+s ifjorZu dh vko';drk gksrh gSA bls (Σdxdy), 'kq¼ djus osQ fy, blesa
ls nksuksa leadekykvksa osQ Øe'k% okLrfod vkSj dfYir ekè;ksa osQ vUrjksa osQ xq.kuiQyksa dks inksa dh oqQy la[;k
ls xq.kk djosQ ?kVk fn;k tkrk gSA blosQ fuEu lw=k gSaμ

izFke lw=kμ r = 
Σd dx y

x y

− − −N X A X A
N

1( )( )1 2 2

σ σ

where, X1  = Actual Mean of X-Series (X-Js.kh dk okLrfod lekUrj ekè; )

A1 = Assumed Mean of X-Series (X-Js.kh dk dfYir ekè; )

X2  = Actual Mean of Y-Series (Y-Js.kh dk okLrfod lekUrj ekè; )

A2 = Assumed Mean of Y-Series (Y-Js.kh dk dfYir ekè; )

Σdxdy = Sum of the products of deviations from assumed averages (dfYir ekè;ksa ls inksa osQ
fopyuksa osQ xq.kuiQyksa dk ;ksx)

σx = Standard Deviation of X-Series (X-Js.kh dk izeki fopyu)

σy = Standard Deviation of Y-Series (Y-Js.kh dk izeki fopyu)

N = Number of the pairs of items (inksa osQ tksM+ksa dh la[;k)

dkyZ fi;lZu osQ lglaca/ xq.kkad Kkr djus dh ljy izR;{k jhfr dk lw=k fyf[k,A

f}rh; lw=kμizFke lw=k esa okLrfod lekUrj ekè; vkSj izeki fopyu Kkr djus gksrs gSa ftuosQ dkj.k x.kuk
fØ;k c<+ tkrh gSA vr% lw=k esa okLrfod vkSj dfYir ekè; osQ vUrj vkSj izeki fopyuksa osQ LFkku ij muosQ
lw=kksa ls fopyuksa osQ ekè; vkSj foypuksa osQ oxks± osQ ekè; dk iz;ksx dj lw=k dks ljy cuk fy;k tkrk gS tks
bl izdkj gSμ

r = 

Σ
Σ Σ

Σ Σ Σ Σ

d d d d

d d d d

x y
x y

x x y y

− FHG
I
KJ
F
HG
I
KJ

− FHG
I
KJ × −

F
HG
I
KJ

N
N N

N
N N N N

2 2 2 2

where, Σdx = Sum of the deviations from assumed mean in X-Series (X-Js.kh esa dfYir ekè; ls
eqY;ksa osQ fopyuksa dk ;ksx)

Σdy = Sum of the deviations from assumed mean in Y-Series (Y-Js.kh esa dfYir ekè; ls
eqY;ksa osQ fopyuksa dk ;ksx)

Other symbols stad for the same things as in the first formula.
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r`rh; lw=kμ r = 

Σ
Σ Σ

Σ
Σ

Σ
Σ

d d
d d

d d d
d

x y
x y

x
x

y
y

−
×F

HG
I
KJ

−
L
NM

O
QP

−
L
N
MM

O
Q
PP

N

N N
2

2
2

2( ) ( )

prqFkZ lw=kμ r = 
Σ Σ Σ

Σ Σ Σ Σ

d d d d

d d d d
x y x y

x x y y

× − ×

× − × × −

N

N N

( )

( ) ( )2 2 2 2

mi;qZDr pkjksa gh lw=kksa ls lglEcU/ xq.kkad leku vkrk gS] ijUrq O;ogkj esa r`rh; ,oa prqFkZ lw=k dk iz;ksx
vfèkd lqfo/ktud jgrk gSA

mnkgj.k (Illustration) 8: X rFkk Y osQ chp dkyZ fi;lZu lglEcU/ xq.kkad Kkr dhft,μ
x : 58 43 41 39 43 46 43 45 41 47 45 44
y : 11 27 31 42 30 28 28 20 19 20 32 30

gy (Solution):

X dx = X – 45 dx
2 Y dy = Y – 27 dy

2 dxdy

58 + 13 169 11 – 16 256 – 208
43 – 2 4 27 0 0 0
41 – 4 16 31 + 4 16 – 16
39 – 6 36 42 + 15 225 – 90
43 – 2 4 30 + 3 9 – 4
46 + 1 1 28 + 1 1 + 1
43 – 2 4 28 + 1 1 – 2
45 0 0 20 –7 49 0
41 – 4 16 19 – 8 64 + 32
47 + 2 4 20 – 7 49 – 14
45 0 0 32 + 5 25 0
44 – 1 1 30 + 3 9 – 3

— Σdx = – 5 Σdx
2 = 225 — Σdy = – 6 Σdy

2 = 704 Σdxdy = – 306

lw=k % r = 
Σ

Σ Σ

Σ
Σ

Σ
Σ

d d
d d

d d d
d

x y
x y

x
x

y
y

−

−
RST|

UVW|
−

R
S|
T|

U
V|
W|

( ) ( )

( ) ( )
N

N N
2

2
2

2

r = 
− −

− −

−
−RST
UVW

−
−RST
UVW

306 5 6
12

255 5
12

704 6
12

2 2

( )( )

( ) ( )
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⇒ r = 
− −

−RST
UVW −RST

UVW

306 30
12

255 25
12

704 36
12

= 
− −
− −
306 2 5

255 2 1 704 3
.

( . )( )

= 
−

×
=

−
=
−308 5

252 9 701
308 5

177 282 9
308 5

42105
.

.
.

, , .
.

.
 = – 0.733

mnkgj.k (Illustration) 9: fuEu lkj.kh 12 LFkkuksa ij tkM+s esa cks;s tkus okys xsgwa osQ fy, X (4 bap xgjkbZ
ij Hkwfe dk rkiØe iQkjsugkbV va'k esa) rFkk Y (mxus esa yxk le; fnuksa esa) osQ ewY;ksa dks iznf'kZr djrh gS
%

X : 57 42 40 38 42 45 42 40 44 46 44 43
Y : 10 26 30 41 29 27 27 19 18 19 31 29

gy (Solution):

Hkwfe dk rkiØe fnu

X – 44 Y – 26 dxdy
X dx dx

2 Y dy dy
2

57 + 13 169 10 – 16 256 – 208
42 – 2 4 26 0 0 0
40 – 4 16 30 + 4 16 – 16
38 – 6 36 41 + 15 225 – 90
42 – 2 4 29 + 3 9 – 4
45 + 1 1 27 + 1 1 + 1
42 – 2 4 27 + 1 1 – 2
40 0 0 19 – 7 49 0
44 – 4 16 18 – 8 64 + 32
46 + 2 4 19 – 7 49 – 14
44 0 0 31 + 5 25 0
43 – 1 1 29 + 3 9 – 3

ΣX = 523 Σdx = – 5 Σdx
2 = 225 ΣY = 306 Σdy = – 6 Σdy

2 = 704 Σdxdy = – 306

[pwafd X  rFkk Y  iw.kk±d ugha gSa vr% dfYir ekè;e ls fopyu ysuk lqfo/ktud jgsxkA]

X = 
ΣX
N

=
523
12  = 43.58

σx = 
Σ Σd dx x

2 2

N N
− FHG
I
KJ σx = 

Σ Σd dy y
2 2

N N
−
F
HG
I
KJ



170 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

= 
255
12

5
12

2
−

−F
HG
I
KJ = 

704
12

6
12

2
−

−F
HG
I
KJ

= 2125 417 2. ( . )− − = 58 67 5 2. ( . )− −

= 2122 0 17. .− = 58 67 25. .−

= 2128.  = 4.613 = 58 42.  = 7.643

lg&izlj.k = 
1
N N N

Σ
Σ Σd d d d

x y
x x, .−

= 
−

−
−F
HG
I
KJ

−F
HG
I
KJ

306
12

15
12

6
12

= – 25.5 – 0.21 = 25.71

∴ r = 
lg&izlj.k
σ σx y

=
−

×
=
−25 71

4 613 7 643
25 71

35 26
.

. .
.

.
 = – 0.729 = – 0.73

oSdfYid lw=k % r = 
N

N

Σ Σ Σ

Σ Σ Σ Σ

d d d d

d d N d d
x y x y

x x y y

−

− −

,

{ ( ) } { ( ) }2 2 2 2

= 
12 306 5 6

12 255 5 12 704 62 2

× − − − −

× − − × − −

( ) ( ) ( )
{ ( ) } { ( ) }

= − −
− −
3 672 30

3 060 25 8 448 36
,

( , ) ,

= 
−

×
=

−
×

=
−3 702

3 035 8 412
3 702

55 09 9172
3 702

5052 8548
,

, ,
,

. .
,
.

 = – 0.73

oSdfYid lw=k % r = 
Σ

Σ Σ

Σ
Σ

Σ
Σ

d d
d d

d d d
d

x y
x y

x
x

y
y

−

−
RST|

UVW|
−

R
S|
T|

U
V|
W|

( )( )

( ) ( )
N

N N
2

2
2

2

r = 
− −

− −

−
−RST
UVW

−
−RST
UVW

306 5 6
12

255 5
12

704 6
12

2 2

( )( )

( ) ( )

= 
− −
− −

306 2 5
255 2 1 704 3

.
( . ) ( )

= 
−

×
=

−
×

=
−308 5

252 9 701
308 5

15 9 26 48
308 5

421032
.

.
.

. .
.

.  = – 0.73

mnkgj.k (Illustration) 10: fuEu vkadM+ksa ls vk; vkSj lwpdkad osQ chp dkyZ fi;lZu lglEcU/ xq.kkad dh
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x.kuk dhft,μ

o"kZ : 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

vk; : 1,200 1,220 1,260 1,270 1,270 1,240 1,280 1,290 1,320 1,300

lwpdkad : 115 118 119 119 120 120 124 123 124 125

gy (Solution):

vk; Ax = 1,270 lwpdkad Ay = 120
X dx = X – 1,270 dx

2 Y dy = Y – 120 dy
2 dxdy

1,200 – 70 4,900 115 – 5 25 350
1,220 – 50 2,500 118 – 2 4 100
1,260 – 10 100 119 – 1 1 10
1,270 0 0 119 – 1 1 0
1,270 0 0 120 0 0 0
1,240 – 30 900 120 0 0 0
1,280 10 100 124 4 16 40
1,290 20 400 123 3 9 60
1,320 50 2,500 124 4 16 200
1,300 30 900 125 5 25 150

— – 160 + 110 12,300 — – 9 + 16 = 7 97 910
= – 50

lw=kμ r = 
Σ

Σ Σ

Σ
Σ

Σ
Σ

d d
d d

d d d
d

x y
x y

x
x

y
y

−

−
RST|

UVW|
−

R
S|
T|

U
V|
W|

( )( )

( ) ( )
N

N N
2

2
2

2

= 
910 50 7

10

12 300 50
10

97 7
10

2 2

−
−

−
−RST
UVW

−
RST

UVW

( )( )

, ( ) ( )

= 
910 35

12 300 250 97 4 9
+

− −( , )( . )

= 
945

12 050 92 1, .×

= 
945

15 09 805, ,

= 
945

1053 47, .  = 0.897
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Lo&ewY;kadu (Self Assessment)
2- fuEu esa lglaca/ Kkr dhft,μ

1. fuEu leadksa osQ fy, dkyZ fi;lZu lglEcU/ xq.kkad Kkr dhft, %

X : 40 45 28 42 48 20 36 40

Y : 50 47 38 40 45 28 38 48

2. fu;kZr (X) ,oa vk;kr (Y) osQ fuEu vkadM+ksa ls dkyZ fi;lZu dk lglEcU/ xq.kkad Kkr dhft, %
X : 42 44 58 55 89 98 66

Y : 56 49 53 58 65 76 59

3. fuEu leadksa ls firk vkSj iq=k dh ÅapkbZ osQ chp lglEcU/ xq.kkad Kkr dhft, %

firk dh ÅapkbZ (lseh esa)
165 163 167 164 168 162 170 166 168 167 169 171

iq=k dh maQpkbZ (lseh esa)
168 166 168 165 169 166 168 165 171 167 168 170

4. fdlh iSQDVjh esa deZpkfj;ksa dks N% ekg dk izf'k{k.k nsus osQ ckn #fp vad (X) ,oa mRikndrk lwpdkad
(Y) dk vè;;u fd;k x;kA ;kn`fPNd :i ls pqus x;s lkr deZpkfj;ksa ls lEcfU/r vkadM+s fuEu
izdkj gSaμ

X : 10 20 30 40 50 60 70

Y : 3 5 6 8 10 11 13

(X) rFkk (Y) osQ chp lglEcU/ xq.kkad Kkr dhft,A

5. foKkiu O;; (X) rFkk (Y) osQ chp 9 ekg osQ fuEu vkadM+ksa ls dkyZ fi;lZu lglEcU/ xq.kkad
ifjdfyr dhft, %

X : 300 350 400 450 500 550 600 650 700

Y : 800 900 1,000 1,100 1,200 1,300 1,400 1,500 1,600

6. fuEu vkadM+ksa ls dkyZ fi;lZu lglEcU/ xq.kkad ifjdfyr dhft, %

etnwjh (100 #i;ksa esa)

100 101 102 102 100 99 97 98 96 95

thou&fuokZg dher lwpdkad

98 99 99 97 95 92 95 94 90 91

7. X rFkk Y osQ fy, Øe'k% 65 vkSj 70 dfYir ekè; ysrs gq, fuEu vkadM+ksa ls dkyZ fi;lZu lglEcU/
xq.kkad ifjdfyr dhft, %

X : 45 55 56 58 60 65 68 70 75 80 85
Y : 56 50 48 60 62 64 65 70 74 82 90

10-6 lkjka'k (Summary)

• nks pj&ewY;ksa esa bl izdkj dk lEcU/ gks fd ,d esa deh ;k o`f¼ gksus ls nwljs esa Fkh mlh nj ls deh
;k o`f¼ gks rks os nksuksa lgEcfU/rk dgykrh gSaA

• lg&lEcU/ dk fl¼kUr cgqr egRoiw.kZ gSA blosQ ewy fl¼kUrksa dk izfriknu loZizFke izQakl osQ
[kxksy'kkL=kh czkrs us fd;k FkkA

• nks vadfyr leadksa esa vkil esa lg&lEcU/ dh fn'kk vkSj ek=kk dk vuqeku fo{ksi&fp=k cukdj fd;k
tk ldrk gSA
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• nksuksa Jsf.k;ksa osQ lg&fopj.k (Co-variance) dh eki dks Jsf.k;ksa osQ izeki fopyuksa (standard
deviations) osQ xq.kuiQy ls Hkkx nsus ij izkIr HkkxiQy dks dkyZ fi;lZu dk lglEcU/ xq.kkad dgk
tkrk gSA

• lglEcU/ xq.kkad dks ifjHkkf"kr djrs le; lg&fopj.k (co-variance) dh fujis{k eki dks xq.kkad esa
ifjofrZr djus osQ fy, bls nksuksa Jsf.k;ksa osQ izeki fopyuksa osQ xq.kuiQy ls Hkkx fn;k tkrk gSA vr%
lglEcU/ xq.kkad okLro esa lg&fopj.k osQ eki dk gh xq.kkad gSA

• lglEcU/ xq.kkad (Coefficient of Correlation) }kjk lglEcU/ dk vadh; ifjek.k Kkr fd;k tkrk
gSA

• tc nks leadekykvksa osQ ifjorZu ,d gh fn'kk esa vkSj leku vuqikr esa gksa rks muesa iw.kZ /ukRed
lglEcU/ dgyk;sxkA

• tc nks leadekykvksa esa ifjorZu dk vuqikr rks leku gks ijUrq foijhr fn'kk esa gks rks ogka iw.kZ
Í.kkRed lglEcU/ (Perfect Negative Correlation) gksrk gSA

• lglEcU/ fudkyus dh igys crk;h x;h jhfr;ksa esa geus ;g ns[kk fd fofHkUu ewY;ksa osQ fopyu
(deviations) okLrfod lekUrj ekè; (True Arithmetic Average) ls fudkys x;sA ;fn ekè; iw.kk±d
gksa rc rks blesa dksbZ vlqfo/k ughaA ijUrq ;g lnk lEHko ughaA tc ekè; fHkUu esa gksa rks muls fopyu
fudkyus vkSj mu fopyuksa dk oxZ djus] vkfn esa cM+h vlqfo/k gksrh gSA bl vlqfo/k ls cpus osQ
fy, y?kq jhfr dk iz;ksx fd;k tkrk gSA

• dHkh&dHkh iz'u esa ls gh fuf'pr la[;k dfYir ekè; ysus osQ fy, dgk tkrk gS] vr% ,slh fLFkfr
esa mUgha la[;kvksa dks gh dfYir ekè; ekudj fopyu ysus gksaxsA

10-7 'kCndks'k (Keywords)

• fuoZpuμO;k[;k djuk] baVjizsVs'kuA

• lgμfopj.kμlkFk&lkFk pyukA

• fo{ksiμ izlkj] iSQykoA

10-8 vH;kl&iz'u (Review Questions)

1. lglaca/ dk vFkZ ,oa egÙo le>kb,A

2. nks pjksa osQ eè; lglaca/ vè;;u djus esa fo{ksi&js[kkfp=kksa osQ iz;ksx dh O;k[;k dhft,A

3. dkyZ fi;lZu lglaca/ xq.kkad dh x.kuk fof/ le>kb,

4. dkyZ fi;lZu osQ lglaca/ xq.kkad dh xq.kksa rFkk lhekvksa dh foospuk dhft,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)
1. 1. czkrs 2. fo{ksi&fp=k 3. lk/u 4. ifjek.k

2. 1. r = 0.82 2. r = 0.904 3. r = 0.703 4. r = 0.996

5. r = 1 6. r = 0.847 7. r = 0.92

10-9 lanHkZ iqLrosaQ (Further Readings)

1. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk
2. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

11.1 dksfV varj fof/ (Rank Correlation Method)

11.2 dksfV lglaca/ xq.kkad fudkyus dh fØ;kfof/ (To Find the Method of Rank Correlation

Coefficient)

11.3 laxkeh fopyu jhfr (Concurrent Deviation Methods)

11.4 fu'p;u xq.kkad (Coefficient of Determination)

11.5 i'prk (foyEcrk) rFkk vxzxeu (Lag and Lead)

11.6 lkjka'k (Summary)

11.7 'kCndks'k (Keywords)

11.8 vH;kl&iz'u (Review Questions)

11.9 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• dksfV varj fof/ dh x.kuk djus esaA

• dksfV lglaca/ xq.kkad oSQls fudkyrs gSa \ bldh fØ;k&fof/ dks le>us esaA

• laxkeh fopyu jhfr rFkk fu'p;u xq.kkad dh foospuk djus esaA

• i'prk rFkk vxzxeu dh O;k[;k djusA

izLrkouk (Introduction)

dksfV lglaca/ jhfr ,slh ifjfLFkfr;ksa osQ fy, mi;qDr gS tgk¡ rF;ksa dk izR;{k la[;kRed eki lEHko u gks rFkk
mUgsa osQoy ,d fuf'pr dksfV Øe (Rank) osQ vuqlkj j[kk tk losQA mnkgj.kkFkZ] cqf¼eÙkk] lqUnjrk] LokLF;
vkfn xq.kkRed rF;ksa dks izR;{k :i esa vadksa esa ugha ukik tk ldrk] ijUrq fofHkUu bdkb;ksa dh xq.k dh dksfV
osQ vk/kj ij igyk] nwljk] rhljk bR;kfn dksfV&Øe iznku fd;k tk ldrk gSA bu Øeksa osQ vk/kj ij gh
ØekUrj ;k dksfV&vUrj fof/ }kjk lg&lEcU/ xq.kkad fudkyk tkrk gSA

bdkbZμ11% dksfV lglaca/ fof/
(Rank Correlation Method)



uksV

LOVELY PROFESSIONAL UNIVERSITY 175

bdkbZ—11% dksfV lglaca/ fof/

11-1 dksfV varj fof/ (Rank Correlation Method)

izksisQlj pkYlZ fLi;jeSu us lglEcU/ xq.kkad Kkr djus dh ,d fof/ dk vUos"k.k fd;k gSA ;g dkyZ fi;lZu
dh jhfr dh rqyuk esa vR;Ur ljy gSA bl jhfr dks fLi;jeSu dh Js.kh ;k ØekUrj jhfr (Spearman’s Rank

or Difference Method) vFkok vuqfLFkfr jhfr (Ranking Method) dgrs gSaA

;g jhfr ogk¡ osQ fy, Hkh mi;qDr gS tgk¡ inksa dk ewY; Kkr u gks cfYd mudk Øe Kkr gksA ;g jhfr ogk¡
osQ fy, Hkh mi;qDr gS tgk¡ rF; dks fuf'pr la[;k esa O;Dr djuk dfBu gks ijUrq mUgsa Øe esa O;Dr fd;k
tk ldrk gks_ tSls] xq.kkRed rF;A mnkgj.k osQ fy,] oqQN O;fDr;ksa esa ;g ns[kuk gS fd lqUnjrk o LokLF; esa
fdl ek=kk dk lglEcU/ gSA lqUnjrk dks la[;k esa O;Dr djuk dfBu gSA blfy, eku yhft, ogk¡ mu O;fDr;ksa
dks lqUnjrk osQ fopkj ls Øeokj j[k fn;kA] tSlsμigyk] nwljk] rhljk] vkfnA blh izdkj 'kjhj dk xBu] Å¡pkbZ]
otu] jksx] 'kfDr] vkfn dk fopkj djosQ LokLF; dks fuf'pr la[;k esa O;Dr djus dh vis{kk Øeokj j[kuk
ljy gSA vc lqUnjrk o LokLF; esa lglEcU/ xq.kkad fudkyk tk ldrk gSA

fLi;jeSu jhfr dh fo'ks"krk,¡

lglEcU/ xq.kkad fudkyus dh fLi;jeSu jhfr dh fuEu izeq[k fo'ks"krk,¡ gSaμ

(1) ljyμ;g jhfr x.kuk vkSj le>us dh n`f"V ls dkyZ fi;lZu dh nksuksa jhfr;ksa ls cgqr ljy gSA

(2) osQoy Øe&eku i;kZIrμ;fn inksa osQ okLrfod eku u ekywe gksa ij mudk Øe irk gks] rks lglEcU/
xq.kkad fudkyk tk ldrk gSA

(3) vfu;fer lkexzh osQ gksus ij mi;qDrμ;g jhfr ogk¡ osQ fy, mi;qDr gS tgk¡ lkexzh vfu;fer gksA

(4) tgk¡ inksa dk ewY; iw.kZ 'kq¼ u gksμ;g jhfr ogk¡ osQ fy, mi;qDr gS tgk¡ inksa dk ewY; vuqekur%
'kq¼ gks D;ksafd ;gk¡ rks osQoy Øe dh vko';drk gksrh gSA ek=kk dh 'kq¼rk dh vis{kk Øe dh 'kq¼rk
vf/d vko';d gSA

(5) O;fDrxr vè;;u esa mi;qDrμ;g ogk¡ osQ fy, vf/d mi;qDr gS tgk¡ O;fDrxr vè;;uksa esa
lglEcU/ Kkr djuk gSA blesa in&ewY;ksa osQ fujis{k eku dk mruk egRo ugha gS ftruk muosQ lkis{k
;k rqyukRed ekuksa dk gSA

(6) la[;k,¡ cgqr vf/d ughaμ;g jhfr ogk¡ ljyrk o liQyrkiwoZd viuk;h tk ldrh gS tgk¡ inksa dh
vf/d&ls&vf/d la[;k yxHkx 25 ;k 30 gksA inksa dh la[;k cgqr vf/d gksus ij bldk izs;ksx dfBu
gks tkrk gSA

 lglEcU/ xq.kkad fudkyrs le; Jsf.k;ksa dk ewY; Kkr gksuk vko';d ugha] osQoy
ewY; osQ vuqlkj inksa dk Øe (rank) tku ysus ls gh dke py tkrk gSA lcls cM+s
ewY; dks igyk Øe (rank), mlls NksVs dks nwljk] mlls NksVs dks rhljk vkSj blh izdkj
Øe ns nsrs gSaA

11-2 dksfV lglEcU/ xq.kkad fudkyus dh fØ;kfof/ (To Find the Method of
Rank Correlation Coefficient)

bl jhfr ls lglEcU/ xq.kkad fudkyus dh fØ;k&fof/ vxz gSμ

(1) nksuksa Js.kh osQ in&ewY;ksa dks vyx&vyx Øe iznku djrs gSa_ lcls cM+s in&ewY; dks 1] mlls NksVs
dks 2 vkSj blh izdkj Øe jgsxkA



176 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

leku in&ewY; gksus ijμdHkh&dHkh ,slk Hkh gks ldrk gS fd nks ;k vf/d in&ewY; leku gksa rks
budks Øe iznku djus dh nks fof/;k¡ viuk;h tkrh gSaμ

(i) dks"B Øe jhfr (Bracket Rank Method)μleku in&ewY;ksa dks leku Øe fn;k tk;s ijUrq
muosQ ckn okys in dks ogh Øe fn;k tk;sxk tks fd inksa osQ leku u jgus ij fn;k tkrk gSA
mnkgj.kkFkZ] 20] 25] 22] 21 ,oa 22 la[;k,¡ gSaA ;gk¡ 25 dks Øe 1 vkSj nksuksa 22 dks 2 ,oa
3 Øe] 21 dks 4 ,oa 20 dks Øe 5 fn;k tk;sxkA

(ii) ekè; Øe jhfr (Average Rank Method)μleLr leku inksa dks muosQ Øe inksa osQ ekè;
Øe ls Øe fn;k tkrk gSA tSls ,d Js.kh dk lcls cM+k in 30 gS vkSj mlesa 25 rhu ckj vk;k

gS] vr% 30 dks Øe 1 rFkk rhuksa 25 dks 3&3 Øe fn;k tk;sxk D;ksafd 
( )2 3 4

3
+ +

 = 
9
3

= 3 ijUrq bl 25 osQ ckn okys in dk Øe 5ok¡ gksxkA

(2) nksuksa Jsf.k;ksa osQ Øeksa dks Øe'k% ?kVkdj Øe&vUrj (D) Kkr dj ysrs gSaA ØekUrj dk ;ksx (ΣD) loZnk
0 vkrk gSA

(3) bu ØekUrjksa dk oxZ fudky ysrs gSa] vFkkZr~ D2A

(4) ØekUrjksa osQ oxks± dks tksM+ ysrs gSaA ;g ΣD2 gksrk gSA

(5) fiQj fuEu lw=k dk iz;ksx dj ØekUrj lglEcU/ xq.kkad fudkyrs gSaμ

rs  = 1 – 
6 D

N(N 1)

2

2
Σ

−

fVIi.khμ;fn lw=k rHkh lgh gS tc fdl Hkh Js.kh esa leku in&ewY; u gksaA

where rs = Cofficient of rank correlation (Js.kh lglEcU/ xq.kkad)

SD2 = Sum of the squares of the differences in ranks (ØekUrj osQ oxks± dk ;ksx)

N = Number of items (inksa dh la[;k)

leku Øe gksus ij la'kks/uμfdlh Js.kh esa ;fn ,d ls vf/d inksa dk ewY; leku gksrk gS rks mi;qZDr lw=k
esa o`f¼ djuh iM+rh gSA

rs = 1 – 
6 1

12
1

2 3

2

ΣD

N(N

+ − +L
NM

O
QP

−

( ) ...

)

m m

inekyk osQ ftrus inksa dh iqujko`fÙk gksxh] mruh gh ckj 6ΣD2 esa 
1

12
3( )m m−  dks tksM+saxsA ;gk¡ m ml in

dh vko`fÙk gS rks ,d ls vf/d ckj vk;k gSA ,sls iz'uksa osQ fy, mnkgj.k 2 ,oa 3 nsf[k,A

mnkgj.k (Illustration) 1: fuEu vk¡dM+ksa ls dksfV lglEcU/ xq.kkad ifjdfyr dhft,μ

dksfV (Rank) X : 5 3 4 8 2 1 7 10 6 9

dksfV (Rank) Y : 3 7 5 9 2 4 1 10 8 6
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gy (Solution):

dksfV X (Rx) dksfV Y (Ry) D = Rx – Ry D2

5 3 2 4
3 7 – 4 16
4 5 – 1 1
8 9 – 1 1
2 2 0 0
1 4 – 3 9
7 1 6 36

10 10 0 0
6 8 – 2 4
9 6 3 9

N = 10 0 0 80

rs = 1
6 2

2−
−

ΣD
N(N 1)

 = 1
6 80

10 10 12−
×

−( )

= −
×
×

= −
6 80

10 99
1 48

99  = 1 – 0.48 = 0.52

mnkgj.k (Illustration) 2:

fdlh lqUnjrk izfr;ksfxrk esa 10 izfr;ksfx;ksa dks rhu fu.kkZ;dksa (ttksa) }kjk fuEu Øe esa j[kk x;kμ

izFke fu.kkZ;d (First Judge) : 1 6 5 10 3 2 4 9 7 8

f}rh; fu.kkZ;d (Second Judge) : 3 5 8 4 7 10 2 1 6 9

r`rh; fu.kkZ;d (Third Judge) : 6 4 9 8 1 2 3 10 5 7

dksfV lglEcU/ dk iz;ksx djrs gq, crkb, fd fu.kkZ;dksa (ttksa) osQ fdl tksM+s dh lqUnjrk osQ izfr fudVre
leku #fp gS \

gy (Solution):

rhu fu.kkZ;dksa (ttksa) osQ nks&nks osQ tksM+s cukdj rhu dksfV lglEcU/ xq.kkad Kkr djsaμ

izFke tt }kjk iznÙk dksfV = R1, f}rh; tt }kjk iznÙk dksfV = R2, r`rh; tt }kjk iznÙk dksfV = R3

R1 R2 R3 D12 = R1 – R2 D2
12 D23 = R2 – R3 D2

23 D13 = R1 – R3 D2
13

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 8 7 – 1 1 2 4 1 1

;ksx — — 0 200 0 214 0 60
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lw=k rs (I, II) = 1 – 
6 1 6 200

10 99
12
2

2
ΣD

N(N 1−
= −

×
×)

 = 1 – 1.212 = – .212

rs (II, III) = 1 – 
6 1 6 214

10 99
23
2

2
ΣD

N(N 1−
= −

×
×)

 = 1 – 1.297 = – .297

rs (I, III) = 1 – 
6 1 6 60

10 99
13
2

2
ΣD

N(N 1−
= −

×
×)

 = 1 – .364 = + .636

Li"V gS fd ttksa I rFkk III osQ tksM+s dh lqUnjrk osQ izfr fudVre leku #fp gSA

ttksa II rFkk III osQ tksM+s dh lqUnjrk osQ izfr vleku #fp gSA

mnkgj.k (Illustration) 3: dksfV&vUrj dh fof/ }kjk X o Y osQ chp lglEcU/ xq.kkad Kkr dhft,μ
X : 20 22 24 25 30 32 28 21 26 35

Y : 16 15 20 21 19 18 22 24 23 25

gy (Solution):

X Rx Y Ry D = Rx – Ry D2

20 10 16 9 + 1 1
22 8 15 10 – 2 4
24 7 20 6 + 1 1
25 6 21 5 + 1 1
30 3 19 7 – 4 16
32 2 18 8 – 6 36
28 4 22 4 0 0
21 9 24 2 + 7 49
26 5 23 3 + 2 4
35 1 25 1 0 0

N = 10 N = 10 ΣD2 = 112

rs = 1 – 
6 2

2
ΣD

N(N 1− )
 = 1 – 

6 112
2

×

−10(10 1)
 = 1 – 

672
10 100 1( )−

⇒ rs = 1 – 
672

10 99×
 = 1 – 

672
990  = 

990 672
990

318
990

−
=

∴ rs = + .3212121 ;k + .32 yxHkx

fuEu ifjek.k dk /ukRed lglEcU/A

mnkgj.k (Illustration) 4: dksfV&vUrj dh fof/ }kjk X o Y osQ chp lglEcU/ xq.kkad Kkr dhft,μ
X : 22 24 27 35 21 20 27 25 27 23

Y : 30 38 40 50 38 25 38 36 41 32
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gy (Solution):

fLi;jeSu dksfV&vUrj fof/ }kjk lglEcU/ xq.kkad dh x.kuk

Js.kh X dksfV Js.kh Y dksfV dksfV;ksa dk vUrj
(X-Series) (Rank) (Y-Series) (Rank) (Difference D2

Rx Ry of Ranks) D

22 8 30 9 – 1 1
24 6 38 5 + 1 1
27 3 40 3 0 0
35 1 50 1 0 0
21 9 38 5 + 4 16
20 10 25 10 0 0
27 3 38 5 – 2 4
25 5 36 7 – 2 4
27 3 41 2 + 1 1
23 7 32 8 – 1 1

N = 10 N = 10 ΣD2 = 28

rs = 1 – 
6 1

12
1

12
2

1
2

1 2
3

2

2

ΣD

N(N 1

+ − + −L
NM

O
QP

−

m m m me j e j
)

= 1 – 
6 28 1

12
3 3 1

12
3 3

10 10 1

3 3

2

+ − + −L
NM

O
QP

−

( ) ( )

( )

= 1 – 
6 28 1

12
27 3 1

12
27 3

10 100 1

+ − + −L
NM

O
QP

−

( ) ( )

( )

= 1 – 
6 28 2 2

10 99
( )

( )
+ +

= 1 = 
6 32
990
( )

 = 1 – 
192
990  = 

798
990  = + .81

mPp ifj.kke dk /ukRed lglEcU/A

mnkgj.k (Illustration) 5: rs dk eku crkvksμ
X : 15 14 25 14 14 20 22

Y : 25 12 18 25 40 10 7
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gy (Solution):

X Rx Y Ry D = Rx – Ry D2

(D)

15 4 25 2.5 1.5 2.25
14 6 12 5 1 1
25 1 18 4 – 3 9
14 6 25 2.5 3.5 12.25
14 6 40 1 5 25
20 3 10 6 – 3 9
22 2 7 7 – 5 25

N = 7 ΣD2 = 83.50

bl iz'u esa X Js.kh esa 14 rhu ckj vk;k gS vkSj blh izdkj Y Js.kh esa 25 nks ckj vk;k gSA bu mHk;fu"B
(Common) Øeksa osQ dkj.k Js.kh&vUrj lglEcU/ xq.kkad esa la'kks/u vko';d gSA

rs = 1 – 
6 1

12
1

12
2

1
3

1 2
3

2

2

ΣD

N(N 1

+ − + −L
NM

O
QP

−

m m m me j e j
)

= 1 – 
6 835 1

12
3 3 1

12
2 2

7 7 1

3 3

2

. ( ) ( )

( )

+ − + −L
NM

O
QP

−

= 1 – 
6 835 1

12
27 3 1

12
8 2

7 49 1

. ( ) ( )

( )

+ − + −L
NM

O
QP

−

= 1 – 
6 835 2 5

7 49 1
1 6 86

7 48
( . . )

( ) ( )
+ +
−

= −
×

= 1 – 
516
336

 = 1 – 1.54 = – .54

11-3 laxkeh fopyu jhfr (Concurrents Deviatio Methods)

dHkh&dHkh gesa osQoy ;g tkuuk gksrk gS fd nks leadekykvksa esa lg&lEcU/ fdl izdkj dk gSμ/ukRed gS
;k ½.kkRedA tc ge ;g ns[kuk pkgrs gSa fd nks pj ,d gh fn'kk esa xfreku gSa ;k foijhr fn'kk esa rc ge
laxkeh ;k lgxkeh fopyu jhfr dk iz;ksx djrs gSaA bl jhfr osQ vuqlkj tc nks lEc¼ pj X vkSj Y ,d gh
fn'kk esa lkFk&lkFk xeu djrs gSa ;k laxkeh ;k lgxkeh gSa rks muesa /ukRed lg&lEcU/ gksrk gSA ;fn os foijhr
fn'kk esa xeu djrs gSa ;k izfrxkeh gksrs gSa rks muesa ½.kkRed lg&lEcU/ ik;k tkrk gSA

vr% blls vYidkyhu mPpkopuksa esa lg&lEcU/ Kkr gks tkrk gSA ijUrq fopyuksa dh fn'kk (+ ;k –) dks gh
è;ku esa j[kk tkrk gS] muosQ vkdkj dh x.kuk ugha dh tkrhA blhfy, bl jhfr }kjk osQoy ;g irk py tkrk
gS fd lg&lEcU/ fdl fn'kk dk gS ftlls ek=kk dk Bhd&Bhd Kku ugha gks ikrkA



uksV

LOVELY PROFESSIONAL UNIVERSITY 181

bdkbZ—11% dksfV lglaca/ fof/

laxkeh fopyu jhfr lg&lEcU/ Kkr djus dh lcls ljy jhfr gSA bl jhfr esa izR;sd ewY; dh

mlls fiNys ewY; ls rqyuk dh tkrh gSA

fof/μ

(i) X vkSj Y Js.kh esa vyx&vyx izR;sd ewY; dh rqyuk mlls fiNys ewY; ls dh tk;sxhA ;fn ewY; fiNys
ewY; ls vf/d gS rks mldk fopyu + gksxk] ;fn de gks rks (–) vkSj ;fn leku gS rks (=)A ysfdu ;g
è;ku j[kus ;ksX; ckr gS fd fpÉksa dks yxkuk pkfg, mldh ek=kk dks ughaA fopyuksa&;qXeksa dh la[;k oqQy
in&;qXeksa dh la[;k ls ,d de gksxh n = (N – 1) D;ksafd igys in dk fopyu ugha gksrkA

(ii) X vkSj Y osQ rRlEoknh fopyu&fpÉksa dk xq.kk djosQ /ukRed xq.kuiQyksa dks fxu fy;k tk;sxk ftls
c dgk tk;sxkA

(iii) bl lw=k dk iz;ksx fd;k tk;sxkμ

rc = ±
± −2c n

n
mnkgj.k (Illustration) 6: fuEu leadksa ls laxkeh fopyu jhfr }kjk lg&lEcU/ xq.kkad Kkr dhft,μ

S.N. : 1 2 3 4 5 6 7 8 9 10 11 12
X : 89 85 98 102 100 105 96 68 85 98 76 76
Y : 32 33 35 37 39 41 40 38 42 40 36 35

gy (Solution):

laxkeh fopyu&xq.kkad dh x.kuk

X fpÉ Y fpÉ fpÉksa dk xq.kuiQy

89 32
85 – 33 + –
98 + 35 + +

102 + 37 + +
100 – 39 + –
105 + 41 + +

96 – 40 – +
68 – 38 – +
85 + 42 + +
98 + 40 – –
76 – 36 – +
75 – 35 – +

c = 8

n = N – 1 = 12 – 1 = 11

rc = + +
−( )2c n
n

rc = + +
× −

= =
( ) .2 8 11

11
5

11
4545

rc = .674
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mnkgj.k (Illustration) 7: fuEu lwpdkadksa ls laxkeh fopyu xq.kkad dh x.kuk dhft,μ

o"kZ % 1 2 3 4 5 6 7 8 9 10

ekax % 100 115 116 108 108 122 122 124 112 112

iw£r % 106 102 102 104 98 96 97 97 95 90

gy (Solution):

laxkeh fopyu&xq.kkad dh x.kuk

o"kZ ek¡x (x) fpÉ iw£r (y) fpÉ fpÉksa dk xq.kuiQy

1 100 106
2 115 + 102 – –
3 116 + 102 = –
4 108 – 104 + –
5 108 = 98 – –
6 122 + 96 – –
7 122 = 97 + –
8 124 + 97 = –
9 112 – 95 – +

10 112 = 90 – –

c = 1

N = n – 1 = 10 – 1 = 9

rc = +
+ −( )2c n

n

= +
+ × −( )2 1 9

n  = +
−F
HG
I
KJ

7
9  = −

7
9

rc = – .88

11-4 fu'p;u xq.kkad (Coefficient of Determination)

vkfJr pj&ewY; vFkkZr~ Y-Js.kh esa gksus okys fopj.k dks ge nks Hkkxksa esa ck¡V ldrs gSaμ

(i) ,sls ifjorZu tks X-Js.kh esa gksus okys ifjorZuksa osQ iQyLo:i gksrs gSaA bUgsa Li"VhÑr ;k O;k[;s; izlj.k
dgrs gSaA

(ii) ,sls fopj.k tks X Js.kh osQ ifjorZu osQ dkj.k ugha gksrs oju~ vU; dkj.kksa ls gksrs gSa] budks vLi"VhÑr
;k vO;k[;s; izlj.k dgrs gSaμ

oqQy izlj.k = Li"VhÑr izlj.k + vLi"VhÑr izlj.k

Li"VhÑr izlj.k dk vadkRed eki fu'p;u xq.kkad ;k fu/kZj.k xq.kkad }kjk fd;k tkrk gSA ;g okLro esa
lg&lEcU/ xq.kkad dk oxZ gksrk gS] ftls bl lw=k osQ }kjk ifjdfyr fd;k tkrk gSμ

c of D = r2 = 1 – 
sy
oy

2

2  or 1 – 
Unexplained Variance

Total Variance
 = 

Σ
Σ

( )
( )
y y
y y
−
+

2

2

fu'p;u xq.kkad ls gesa ml izfr'kr dk irk pyrk gS ftl izfr'kr ls Y-Js.kh osQ ifjorZu X-Js.kh osQ ifjorZuksa
osQ dkj.k gksrs gSaA mnkgj.kkFkZ] ;fn eqnzk dh ek=kk (X) vkSj ewY;&Lrj Y esa 8 dk lg&lEcU/ xq.kkad r gS rks
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fu'p;u xq.kkad r2(.64) gksxk ftlls ;g fu"d"kZ fudyrk gS fd ewY;&Lrj esa gksus okys 64% mPpkopu eqnzk dh
ek=kk esa gksus okys cnyko osQ dkj.k gksrs gSaA vFkkZr~ ;fn Y dk oqQy izlj.k 1 gS rks mlesa ls Li"V izlj.k dk
va'k .64 gSA ckdh (1 – .64) ;k 36% fopj.k vU; dkj.kksa ls gSA vU; dkj.kksa ls gksus okys fopj.k dks va'k dgrs
gSaA lw=kkuqlkjμ

u2 = 1 – r2 ;k 
sy
oy

2

2

vfu'p;u xq.kkad osQ oxZewY; (u) dks vlg&lEcU/ xq.kkad Hkh dgrs gSaA

u r sy
oy

= − =
L
NM

O
QP1 2

  fu'p;u xq.kkad fdls dgrs gSa\

mnkgj.k (Illustration) 8: fuEukafdr leadksa ls (i) fu'p;u xq.kkad] (ii) vLi"VhÑr izlj.k] (iii) vlg&lEc¼
xq.kkad rFkk (iv) vuqeku dk izeki foHkze Hkh Kkr dhft,A
X : 7 9 5 8 6 9 7 4 8 7
Y : 10 12 6 9 8 11 10 5 10 9

gy (Solution):

Y osQ laxf.kr ewY;ksa (yc) dk ifjx.kuk

X Y XY x2 a + bx = yc

7 10 70 49 0.25 + 1.25 × 7 = 9.00
9 12 108 81 0.25 + 1.25 × 9 = 11.50
5 6 30 25 0.25 + 1.25 × 5 = 6.50
8 9 72 64 0.25 + 1.25 × 8 = 10.25
6 8 48 36 0.25 + 1.25 × 6 = 7.75
9 11 99 81 0.25 + 1.25 × 9 = 11.50
7 10 70 49 0.25 + 1.25 × 7 = 9.00
4 5 20 16 0.25 + 1.25 × 4 = 5.25
8 10 80 64 0.25 + 1.25 × 8 = 10.25
7 9 63 49 0.25 + 1.25 × 7 = 9.00

Σx = 70 Σy = 90 Σxy = 660 Σx2 = 514 Σyc = 90.00

(i) U;wure oxZ jhfr }kjk r dh x.kuk

izlkekU; lehdj.k
Σy = Na + bΣx 90 = 10a + 70b ...(1)

Σxy = aΣx + bΣx2 660 = 70a + 514b ...(2)

lehdj.k (1) esa 7 dk xq.kk djus ij rFkk mlesa ls leh- (2) dks ?kVkus ij]

630 = 70a + 490b
660 = 70a + 514b
– – –
– 30 = – 24b

b = 
30
24  = 1.25



184 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

b dk eku leh- (1) esa j[kus ij]

90 = 10a + 70 × 1.25
90 = 100 + 87.5

10a = 90 – 87.5
10a = 2.5

a = 
2 5
10
.

 = a = .25

sy2 o oy2 dh x.kuk

X Y yc (y – yc) (y – yc)2 (y – y ) (y – y )2

7 10 9.00 1.00 1.00 + 1 1
9 12 11.50 0.50 .2500 + 3 9
5 6 6.50 – .50 .2500 – 3 9
8 9 10.25 – 1.25 1.5625 0 0
6 8 7.75 0.25 0.0625 – 1 1
9 11 11.50 – 0.50 – 2500 2 4
7 10 9.00 + 1.00 1.0000 1 1
4 5 5.25 – 0.25 0.0625 – 4 16
8 10 10.25 – 0.25 0.0625 1 1
7 9 9.00 0.00 0.0000 0 0

N = 10 Σy = 90 Σyc = 90 0 4.5000 0 42

Y  = 
Σy
N

=
90
10  = 9 Σy2 = 

Σ( )y yc−
=

2

10N
4.5000

 = 0.45

oy2 = 
Σ( )y y−

=
2 42

10N
 = 4.2

r = 1
2

2−
F
HG

I
KJ

sy
oy  = 1 0 45

4 20
4 20 0 45

4 20
− FHG

I
KJ =

−.
.

. .
.

= 
3 75
4 20
.
.  = 0 89286.  = r = .945

vr% X vkSj Y esa vR;f/d ek=kk dk /ukRed lg&lEcU/ gSA

(ii) fu'p;u xq.kkad (Coefficient Determination)
r2 = .8929

vr% Y-Js.kh esa gksus okys ifjorZuksa dk yxHkx 89% X-Js.kh osQ ifjorZuksa osQ dkj.k gS rFkk 'ks"k 11% vU;
ifjorZuksa osQ dkj.k gSA

(iii) vLi"Vhdj.k izlj.k

sy2 = 
Σ( )y yc− 2

N
 = 0.45

(iv) vlg&lEcU/ xq.kkad

u = 1 2− r  = 1 0 8929− .  = 01071.  = .3273
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(v) vuqeku dk izeki foHkze

sy = 
Σ( )y yc− 2

N
 = 0 45.  = 0.67

y?kq jhfrμizlkekU; lehdj.kksa dh lgk;rk ls a vkSj b dk eku fudkyus osQ ckn fuEu lw=k }kjk vuqeku dk
izeki foHkze Kkr fd;k tk ldrk gSμ

sy = 
Σ Σ Σy a y a xy2 − −

N
 = 

852 0 25 90 125 660− × − ×( . ) ( . )
10

= 
852 225 82 5− −. .

10
 = 0 45.  = 0.67

vUrj jhfr }kjk lg&lEcU/ (Correlation by Difference Method)

nksuksa Jsf.k;ksa rFkk muosQ in&ewY;ksa osQ vUrjksa osQ izlj.k (variable) osQ vk/kj ij Hkh lg&lEcU/ xq.kkad fudkyk
tk ldrk gSA vUrj jhfr Hkh okLro esa dkyZ fi;lZu dh jhfr dk gh :ikUrj.k gSA vr% ifj.kke iw.kZr% dkyZ
fi;lZu xq.kkad osQ vuq:i gksrk gSA

fof/μ (i) X-Js.kh o Y-Js.kh osQ izlj.k Kkr fd;s tkrs gSaA (σx
2 o σy

2)

(ii) X-ewY;ksa esa ls rRlEoknh Y-ewY;ksa dks ?kVkdj vUrj dk izlj.k fudkyk tkrk gSA (σx–y)2

(iii) fuEu lw=k dk iz;ksx fd;k tkrk gSμ

r = 
σ σ σ

σ σ
x y x y

x y

2 2 2

2
+ − −( )

.

11-5 i'prk (foyEcuk) rFkk vxzxeu (Lag and Lead)

izk;% ;g ns[kus esa vkrk gS fd LorU=k pj (Independent variable) esa gksus okys ifjorZuksa dk vk£Jr pj vFkkZr~
lEc¼ Js.kh ij rqjUr izHkko ugha iM+rk oju~ oqQN le; ckn vlj iM+rk gSA mnkgj.kkFkZ] eqnzk dh ek=kk esa o`f¼
gksus ls lkekU; ewY;&Lrj esa rqjUr ;k mlh le; o`f¼ ugha gksrh ;k fdlh oLrq dh iw£r esa ifjorZu gksus ls mldk
ewY; rqjUr gh izHkkfor ugha gksrkA nksuksa ?kVukvksa osQ ifjorZuksa esa oqQN le; dk vUrj jg tkrk gS tSls tuojh
esa eqnzk dh ek=kk c<+us ls iQjojh esa ewY; c<+sa ;k 2006 esa fdlh oLrq dh iw£r c<+us ls 2007 esa mldk ewY;
de gksA dkj.k vkSj izHkko osQ chp osQ bl dkykUrj ;k le; osQ vUrj dks gh i'prk ;k dky&foyEcrk
(Time-Lag) vFkok vxzxeu (Lead) dgrs gSaA i'prk dk vFkZ gS ^ihNs jg tkuk*A vr% i'prk dk vFkZ izHkko
dk dkj.k ls i'pxkeh gks tkuk ;k fiNM+ tkuk gSA bl fLFkfr dks ^vxzxeu* Hkh dgk tkrk gS D;ksafd dkj.k
izHkko ls igys vkrk gSA

tgk¡ nks lEcfU/r ekykvksa esa oqQN i'prk vFkkZr~ foyEcrk dk rRo gksrk gS ogk¡ foyEcrk dh vof/ ls lEc¼
ekyk ;k ifj.kke&Js.kh dks la'kksf/r djuk iM+sxkA okLrfod lg&lEcU/ fudkyus osQ fy, izR;sd LorU=k
pj&ewY; osQ lkeus mlosQ vkfJr ewY; dks lek;ksftr djosQ fy[kuk vko';d gksrk gSA

lg&lEcU/ vkSj dk;Z&dkj.k lEcU/ (Correlation and Causation)

¯dx osQ vuqlkj] ¶lg&lEcU/ dk vFkZ gS fd nks lead&Jsf.k;ksa osQ dkj.k vkSj ifj.kke dk oqQN lEcU/ ik;k
tkrk gSA ;g Bhd gS fd lg&lEcU/ nks lead&Jsf.k;ksa osQ ikjLifjd lEcU/ dh fn'kk o ek=kk dk fo'ys"k.k
djrk gS ijUrq lg&lEcU/ dh mifLFkfr ls ;g ugha le> ysuk pkfg, fd nksuksa lEc¼ ekykvksa esa vko';d
:i ls izR;{k dk;Z&dkj.k lEcU/ gS vFkkZr~ ,d leadekyk nwljh leadekyk dk izR;{k dkj.k gSA¸
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lg&lEcU/ osQ foLr`r fo'ys"k.k osQ ifj.kkeLo:i fuEu izdkj dh ifjfLFkfr;k¡ mRiUu gks ldrh gSaμ

(1) izR;{k lEcU/ (Direct Relationship)μnksuksa Jsf.k;ksa esa dk;Z&dkj.k lEcU/ gks ldrk gSA

(2) rhljk lekiorZd dkj.k (Third Common Cause)μ;g gks ldrk gS fd nksuksa Jsf.k;k¡ fdlh rhljs
lkekU; dkj.k ls ,d gh fn'kk esa ;k foijhr fn'kkvksa esa izHkkfor gks jgh gksaA

(3) ijLij izfrfØ;k (Mutual Interaction)μnksuksa Jsf.k;k¡ ijLij ,d&nwljs ij izHkko Mky ldrh gSaA
nksuksa gh dkj.k o nksuksa gh ifj.kke gks ldrs gSaA

(4) fujFkZd lEcU/ (Spurious or Nonsense Correlation)μdHkh&dHkh lexz esa nks Jsf.k;ksa esa lg&lEcU/
u gksrs gq, muesa pqus x;s NksVs izfrn'kks± esa osQoy nso osQ dkj.k lg&lEcU/ ik;k tk ldrk gS tks fujFkZd
gSA

Lo&ewY;kadu (Self Assessment)

1- fuEufyf[kr esa lglac/ Kkr dhft,A

1. nks fo"k;ksa lkaf[;dh rFkk xf.kr esa 10 Nk=kksa dh dksfV (Øe) fuEu izdkj gSaA nksuksa fo"k; esa Nk=kksa dk
Kku fdl gn rd lglEcfU/r gS \

dksfV lkaf[;dh esa (Rank in Statistics) : 1 2 3 4 5 6 7 8 9 10
dksfV xf.kr esa (Rank in Mathematics) : 2 4 1 5 3 9 7 10 6 8

2. 10 Nk=kksa dks vkokt ijh{k.k esa nks ttksa }kjk fuEu Øe esa j[kk x;k %

Nk=kk,¡ (Girls) : 1 2 3 4 5 6 7 8 9 10

tt (Judge) I : 4 8 6 7 1 3 2 5 10 9

tt (Judge) II : 3 9 6 5 1 2 4 7 1 10

D;k nks ttksa dh vkokt osQ izfr leku ilUn gS \

3. 15 Nk=kksa dh nks fo"k;ksa A rFkk B esa dksfV fuEu izdkj gSaA dks"Bd esa fy[kh la[;k ,d Nk=k osQ Øe'k% A
vkSj B fo"k; dh dksfV dks izn£'kr djrh gSA fLi;jeSu lw=k dk iz;ksx djrs gq, dksfV lglEcU/ xq.kkad Kkr
dhft,A

(1, 10), (2, 7), (3, 2), (4, 6), (5, 6), (6, 8), (7, 3), (8, 1), (9, 11), (10, 15), (11, 9), (12, 5),
(13, 14), (14, 12), (15, 13).

4. 8 m|ksxksa osQ ykHk (X) dh dksfV (Rx) rFkk pkyw iw¡th (Y) dh dksfV (Ry) osQ chp fLi;jeSu dksfV lglEcU/
xq.kkad ifjdfyr dhft, %

Rx : 1 8 7 6 5 4 3 2

Ry : 8 1 3 4 2 6 5 7

5. fLi;jeSu dksfV&vUrj fof/ }kjk fuEufyf[kr vk¡dM+ksa ls lglEcU/ xq.kkad ifjdfyr dhft, %

pk; dh dher (#-) [Price of Tea (Rs.)] : 75 88 95 70 60 80 81 50

dkWiQh dh dher (#-) [Price of Corree (Rs.)] : 120 130 150 115 110 140 142 100

6. fuEu vk¡dM+ksa ls dksfV&vUrj lglEcU/ xq.kkad Kkr dhft, %

X : 20 25 30 35 40 45 50 55 60 65 70

Y : 17 24 28 32 35 30 29 51 56 60 62

7. fuEu vk¡dM+ksa ls ØekUrj lglEcU/ xq.kkad Kkr dhft, %

X : 48 33 40 9 16 16 65 24 16 57

Y : 13 13 24 6 15 4 20 9 6 19
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8. fuEu vk¡dM+s fdlh iSQDVjh osQ 11 deZpkfj;ksa dh vk; rFkk O;; ls lEcfU/r gSaA vk; rFkk O;; esa laxkeh
fopyu dh jhfr ls lglEcU/ xq.kkad dh x.kuk dhft, %

vk; (Income) : 65 40 35 75 63 80 35 20 80 60 50
O;; (Exp.) : 60 55 50 56 30 70 40 35 80 75 80

9. lglEcU/ ls vki D;k le>rs gSa \ fuEu vk¡dM+ksa ls laxkeh fopyu jhfr ls lglEcU/ Kkr dhft, %

o"kZ (Year) : 1954 1955 1956 1957 1958 1959 1960

iw£r (Supply) : 150 154 160 172 160 165 180

ewY; (Price) : 200 180 170 160 190 180 172

10. fuEufyf[kr leadksa ls laxkeh fopyu jhfr ls lglEcU/ xq.kkad dh x.kuk dhft, %

X : 85 82 89 95 104 108 112 100 99 95 92

Y : 110 116 111 118 120 110 98 100 103 105 107

11-6 lkjka'k (Summary)

• dksfV lglaca/ jhfr ,slh ifjfLFkfr;ksa osQ fy, mi;qDr gS tgk¡ rF;ksa dk izR;{k la[;kRed eki lEHko
u gks rFkk mUgsa osQoy ,d fuf'pr dksfV Øe (RANK) osQ vuqlkj j[kk tk losQA

• izksisQlj pkYlZ fLi;jeSu us lglEcU/ xq.kkad Kkr djus dh ,d fof/ dk vUos"k.k fd;k gSa ;g dkyZ
fi;lZu dh jhfr dh rqyuk esa vR;Ur ljy gSA bl jhfr dks fLi;jeSu dh Js.kh ;k ØekUrj jhfr
(Spearman’s Rank or Difference Method) vFkok vuqfLFkfr jhfr (Ranking Method) dgrs gSaA

• fuEu lw=k dk iz;ksx dj ØekUrj lglEcU/ xq.kkad fudkyrs gSaμ

rs  = 1 – 
6 D

N(N 1)

2

2
Σ

−

• dHkh&dHkh gesa osQoy ;g tkuuk gksrk gS fd nks leadekykvksa esa lg&lEcU/ fdl izdkj dk
gSμ/ukRed gS ;k ½.kkRedA tc ge ;g ns[kuk pkgrs gSa fd nks pj ,d gh fn'kk esa xfreku gSa ;k
foijhr fn'kk esa rc ge laxkeh ;k lgxkeh fopyu jhfr dk iz;ksx djrs gSaA

• fu'p;u xq.kkad ls gesa ml izfr'kr dk irk pyrk gS ftl izfr'kr ls Y-Js.kh osQ ifjorZu X-Js.kh osQ
ifjorZuksa osQ dkj.k gksrs gSaA

• nksuksa Jsf.k;ksa rFkk muosQ in&ewY;ksa osQ vUrjksa osQ izlj.k (variable) osQ vk/kj ij Hkh lg&lEcU/ xq.kkad
fudkyk tk ldrk gSA

• lg&lEcU/ dk vFkZ gS fd nks lead&Jsf.k;ksa osQ dkj.k vkSj ifj.kke dk oqQN lEcU/ ik;k tkrk gSA

11-7 'kCndks'k (Keywords)

• laxkehμ lgxkeh] lkFk&lkFk pyus okyhA

• fu'p;uμ (Determination)μn`<+fu'p;] n`<+rkA

• izlj.kμ iSQyuk] vkxs c<+ukA

11-8 vH;kl&iz'u (Review Questions)

1- fLi;jeSu dh dksfV varj fof/ dks mnkgj.k nsdj le>kb,A
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2- laxkeh fopyu jhfr ij izdk'k Mkfy,A

3- lglaca/ vkSj dk;Zdj.k dks Li"V dhft,A

4- varj jhfr }kjk lglaca/ xq.kkad fudkyus dh fof/ dks mnkgj.k lfgr le>kb,A

5- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,μ

(i) fu'p;u xq.kkad

(ii) i'prk vFkok vxzxeu

mÙkj % Lo&ewY;kadu (Answers: Self  Assessment)
1. 1. rs = 0.76 mPp /ukRed lglEcU/

 2. rs = 0.12 leku ilUn gS cgqr de lglEcU/ osQ lkFk

3.  rs = – 0.51 4. rs = – 0.91 5. rs = 0.93 6. rs = 0.919

7. rs = + .73 8. rc = .89 9. rc = – 1     10. rc = .77

11-9 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

2. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZμ12: js[kh; izrhixeu fo'ys"k.k % ifjp;
,oa izrhixeu dh js[kk,¡ (Linear Regression Analysis :

Introduction and lines of Regression)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

12.1 izrhixeu dk vFkZ ,oa izrhixeu dk fo'ys"k.k (Meaning of Regression and
Regression Analysis)

12.2 js[kh; izrhixeu (Linear Regression)

12.3 lkjka'k (Summary)

12.4 'kCndks'k (Keywords)

12.5 vH;kl&iz'u (Review Questions)

12.6 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• izrhixeu dk vFkZ ,oa izrhixeu fo'ys"k.k dh O;k[;k djus esa A

• js[kh; izrhixeu js[kkvksa rFkk izrhixeu lehdj.k dh O;k[;k djus esaA

izLrkouk (Introduction)

izrhixeu 'kCn dk vFkZ gS okil ykSVuk ;k ihNs gVukA lkaf[;dh esa bl 'kCn dk iz;ksx loZizFke lu~ 1877

esa lj Úkafll xkYVu uked izfl¼ oSKkfud us vius 'kksèk&ys[k iSr`d Å¡pkbZ esa eè;erk dh vksj izrhixeu
esa fd;k FkkA mDr 'kksèk esa yxHkx ,d gtkj firkvksa rFkk muosQ iq=kksa osQ dn osQ vè;;u osQ vkèkkj ij mUgksaus
;g egÙoiw.kZ fu"d"kZ fudkyk fd ;|fi firk&iq=kksa dh Å¡pkbZ esa ijLij ?kfu"B lg&lEcUèk Fkk fiQj Hkh lkekU;
ekè; ls nksuksa osQ fopyuksa esa dkiQh vUrj ik;k tkrk FkkA leLr tkfr dh ekè; Å¡pkbZ ls firkvksa dh Å¡pkbZ
osQ fopyuksa esa dkiQh vUrj ik;k tkrk FkkA leLr tkfr dh ekè; Å¡pkbZ ls firkvksa dh Å¡pkbZ osQ fopyuksa dh
vis{kk iq=kksa dh Å¡pkbZ osQ foHkDr de FksA ;fn firkvksa dh ekè; Å¡pkbZ lexz dh ekè; Å¡pkbZ ls 1 lseh vfèkd
Fkh rks muosQ iq=kksa dh ekè; Å¡pkbZ lexz dh ekè; Å¡pkbZ ls osQoy 0.8 lseh gh vfèkd FkhA nwljs 'kCnksa esa]
firkvksa dh Å¡pkbZ lexz dh lkekU; Å¡pkbZ ls de ;k vfèkd gksrh Fkh ijUrq iq=kksa dh Å¡pkbZ lexz dh Å¡pkbZ
osQ dkiQh fudV gksrh tkrh FkhA iq=kksa dh Å¡pkbZ osQ lkekU; ekè; osQ fudV okil tkus dh bl izo`fÙk dks gh
Úkafll xkYVu us eè;erk dh vksj izrhixeu dgk FkkA xkYVu us bl izo`fÙk dk iz;ksx ,d firk dh Å¡pkbZ osQ
laxr iq=k dh Å¡pkbZ dk loksZÙke vuqeku yxkus osQ fy, fd;k FkkA
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ijUrq vkt osQ ;qx esa izrhixeu dh èkkj.kk osQoy firkxr fo'ks"krkvksa osQ vè;;u rd gh lhfer ugha gS vfirq
bldk iz;ksx mu lHkh {ks=kksa esa fd;k tkrk gS ftuesa nks ;k vfèkd lEcfUèkr Jsf.k;ksa esa fofHkUu in&ewY;ksa dh
lkekU; ekè; dh vksj okil tkus dh izo`fÙk ikbZ tkrh gSA izrhixeu osQ vkèkkj ij lkekftd] vk£Fkd o
O;kolkf;d {ks=kksa esa fofHkUu ?kVukvksa osQ ekè; lEcUèkksa dk fo'ys"k.k djosQ izrhixeu&lehdj.k dh lgk;rk
ls ,d in&ewY; ls lEcfUèkr nwljk vkfJr ewY; vuqekfur fd;k tk ldrk gSA

12-1 izrhixeu dk vFkZ ,oa izrhixeu fo'ys"k.k (Meaning of Regression and
Regression Analysis)

lkaf[;dh esa ^izrhixeu* dk 'kkfCnd vFkZ okil vkus ;k ihNs ykSVus ls gSA bl 'kCn osQ iz;ksx dk Js; lj
izQkafll xYVu (Sir Francis Galton) dks fn;k tkrk gSA bUgksaus gh loZizFke izrhixeu dk fo'ys"k.kkRed
vè;;u fd;kA firkvksa vkSj iq=kksa dh m¡Qpkb;ksa dk vè;;u djrs le; mUgksaus ;g ns[kk osQ yEcs firkvksa osQ iq=k
yEcs ,oa fBxus firkvksa osQ iq=k Hkh fBxus gksrs gSa] ijUrq yEcs firkvksa osQ iq=kksa dh vkSlr maQpkbZ muosQ vkSlr
maQpkbZ ls de gksrh gS rFkk fBxus firkvksa osQ iq=kksa dh vkSlr maQpkbZ muosQ firkvksa dh vkSlr maQpkbZ ls vf/d
gksrh gSA xkYVu us ;g irk yxk;k fd ekuo tkfr esa lkekU; vkSlr maQpkbZ dh vksj okil vkus dh izo`fÙk gksrh
gS] bl izo`fÙk dks gh izrhixeu (Regression) dgrs gSaA

okfyl rFkk jkWcV~lZ us dgk gS fd ¶izk;% ;g Kkr djuk vf/d egRoiw.kZ gksrk gS fd nks ?kVukvksa esa
okLrfod lEcU/ D;k gS ftlls ,d py&ewY; (Lora=k py&ewY;) osQ Kku osQ vk/kj ij nwljs
py&ewY; (vkfJr py&ewY;) dk iwokZuqeku yxk;k tk losQ vkSj bl izdkj dh fLFkfr esa iz;ksx dh
tkus okyh mi;qDr rduhd ^izrhixeu fo'ys"k.k* dgykrh gSA¸1

izrhixeu fo'ys"k.k osQ izdkj (Kinds of Regression Analysis)

izrhixeu rduhd }kjk Lora=k pj osQ vk/kj ij vkfJr pj dk vuqeku yxk;k tkrk gSA izrhixeu fo'ys"k.k
nks izdkj dk gks ldrk gSμ

(i) js[kh; o oØh; izrhixeu (Linear and Curvilinear Regression)μnks lEcfU/r leadekykvksa esa
izrhixeu dk vè;;u vf/drj fcUnqjs[kh; <ax ls fd;k tkrk gSA x vkSj y Jsf.k;ksa osQ py&ewY;ksa dks
fcUnqjs[k& i=k ij vafdr djus ls ,d fo{ksi fp=k cu tkrk gSA fo{ksi fp=k ij vafdr fcUnqvksa osQ eè;
ls xqtjus okyh nks loksZi;qDr js[kk,a (lines of best fit) [khaph tk ldrh gSa] bUgha dks izrhixeu js[kk,¡
dgrs gSaA tc ;s js[kk,a ljy (straight) gksrh gSa rks bUgsa js[kh; izrhixeu dh laKk nh tkrh gSA ;fn
fcUnq&fp=k ij [khaph tkus okyh js[kk,a oØ osQ :i esa gksrh gSa rks izrhixeu oØjs[kh; (curvilinear)

dgykrk gSA

(ii) ljy o cgqxq.kh izrhixeu (Simple and Multiple Regression)μtc nks pjksa (x vkSj y) osQ eè;
izrhixeu dk vè;;u fd;k tkrk gS rks ljy (Simple) izrhixeu dgykrk gSA bu nks pjksa esa ls ,d
pj Lora=k gksrk gS] vkSj nwljk vkfJrA tc nks ls vf/d pjksa esa izrhixeu fo'ys"k.k dk vè;;u fd;k
tkrk gS rc ogka cgqxq.kh (Multiple) izrhixeu fo'ys"k.k dk vè;;u djuk gksrk gSA ;gka nks ;k nks
ls vf/d Lora=k pj gksrs  gSa vkSj osQoy ,d vkfJrA ge ;gka ij js[kh; izrhixeu dk vè;;u djsaxsA

izrhixeu dh mi;ksfxrk (Utility of Regression)

1. “It is often more important to find out what the relation actually is, in order to estimate or
predict one variable (the dependent variable); and the statistical technique appropriate to
such a case is called Regression Analysis.” —Wallis and Roberts
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vk/qfud lkaf[;dh esa izrhixeu dh /kj.kk osQoy bldh okLrfod fo'ks"krkvksa osQ vè;;u rd gh lhfer ugha
gSA bldk iz;ksx mu lHkh {ks=kksa esa fd;k tkrk gS ftlesa nks ;k nks ls vf/d lEcfU/r leadekykvksa osQ in&ewY;ksa
esa lkekU; ekè; dh vksj okil vkus dh izo`fÙk gksrh gSA izrhixeu osQ vk/kj ij lkekftd] vk£Fkd o
O;kolkf;d {ks=kksa esa fofHkUu rF;ksa osQ eè; lEcU/ksa dk fo'ys"k.k djosQ ,d inewY; ls lEcfU/r nwljh
(vkfJr) Js.kh osQ loksZi;qDr ewY; dk vuqeku fd;k tk ldrk gSA

ftu {ks=kksa ls lEcfU/r leadekykvksa osQ fofo/ py&ewY;ksa esa lkekU; ekè; dh vksj okil vkus dh izo`fÙk ikbZ
tkrh gSA ogka izrhixeu fo'ys"k.k dh O;kogkfjd mi;ksfxrk gSA

lglEcU/ fo'ys"k.k tgk¡ ?kVukvksa osQ lgifjorZu osQ lEcU/ dks crkrk gS ogk¡
izrhixeu fo'ys"k.k lEcU/ dh izo`fÙk vkSj ek=kk osQ vk/kj ij Hkkoh vuqeku iznku
djus esa lgk;rk djrk gSA

bldh lgk;rk ls ewY; osQ vk/kj ij ekax dk] o"kkZ dh ek=kk] cht] [kkn] vkfn osQ vk/kj ij Ñf"k mit rFkk
iwath osQ c<+kus ;k ?kVkus ij ykHk] bR;kfn esa gksus okys ifjorZu dk vuqeku yxk;k tk ldrk gSA izcU/ vf/
dkfj;ksa }kjk O;olk; osQ fu;U=k.k midj.k (Control tool) osQ :i esa izrhixeu fo'ys"k.k dk iz;ksx fd;k tkrk
gSA bl izfof/ (Process) osQ vk/kj ij mfpr O;kolkf;d fu.kZ; ysrk gh ljy ugha gks tkrk gSA oju~ fu.kZ;
dks O;kogkfjdrk dh dlkSVh ij ij[kk Hkh tk ldrk gSA tc nks pyksa osQ chp dkj.k o izHkko (Cause and

Effect) dk lEcU/ gksrk gS rks izrhixeu lehdj.k (Regression Equation) dh lgk;rk ls ,d ewY; ij vk/
kfjr nwljk ewY; cM+h ljyrk ls fudkyk tk ldrk gSA

x dk loksZÙke ekè; ewY; Kkr djuk gks] rks x dk y ij izrhixeu lehdj.k (x on y) dk iz;ksx
djuk gksxk vkSj ;fn y dk loksZÙke ekè; ewY; Kkr djuk gks] rks y dk x ij izrhixeu lehdj.k
(y on x) dk iz;ksx fd;k tk,xkA

lglEcU/ vkSj izrhixeu esa vUrj (Difference Between Correlation and Regression)
¶tcfd lglEcU/ nks ;k vf/d ?kVukvksa esa lgifjorZu dh ?kfu"Brk dk ijh{k.k djrk gS] izrhixeu
fo'ys"k.k (Regression Analysis) bl lEcU/ dh izÑfr o ek=kk dk eki djosQ gesa Hkkoh vuqeku yxkus
dh {kerk iznku djrk gSA¸1

lglEcU/ ,oa izrhixeu esa vUrj fuEu izdkj gSμ

(i) dkj.k&ifj.kke lEcU/ (Cause-Effect Relation)μpy&ewY;ksa osQ dkj.k ifj.kke lEcU/ksa dks lglEcU/
fo'ys"k.k vf/d Li"V djrk gS] ijUrq nksuksa esa dkSu&lk dkj.k vkSj dkSu&lk ifj.kke gS ;g lglEcU/
ls ekywe ugha iM+rkA blosQ foijhr] izrhixeu fo'ys"k.k esa ,d py dks Lora=k ekudj nwljs vkfJr
dk ewY; Kkr fd;k tkrk gSA bl izdkj Lora=k py dkj.k gksrk gS vkSj vkfJr ifj.kkeA

(ii) lglEcU/ dh ek=kk ,oa izÑfr (Degree and Nature of Correlation)μlglEcU/ fo'ys"k.k osQ
}kjk nks pjksa osQ eè; lEcU/ dh ek=kk dk vkHkkl gksrk gS] ijUrq izrhixeu fo'ys"k.k ls lEcU/ dh

1. “While correlation analysis tests the closeness with which two (or more) phenomena covary,
regression analysis measures the nature and extent of the relation, thus enabling us to make
predictions.” —W.Z. Hirsch
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izÑfr dk irk pyrk gSA blosQ }kjk bl ckr dk irk pyrk gS fd ,d pj osQ vkSlr ewY; osQ vk/kj
ij mlls lEcfU/r nwljs pj dk vkSlr ewY; fdruk gksxk\

Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. --------- us loZizFke izrhixeu dk fo'ys"k.kkRed vè;;u fd;kA

2. izrhixeu rduhd }kjk --------- osQ vk/kj ij vkfJr pj dk vuqeku yxk;k tkrk gSA

3. tc nks pjksa osQ eè; --------- dk vè;;u fd;k tkrk gS] rks ;g ljy izrhixeu dgykrk gSA

4. izrhixeu fo'ys"k.k dk iz;ksx izcU/ vf/dkfj;ksa }kjk O;olk; osQ fu;U=k.k --------- osQ :i esa fd;k
tkrk gSA

12-2 js[kh; izrhixeu (Linear Regression)

nks lEcfUèkr vk¡dM+ksa esa izrhixeu dk fo'ys"k.k vfèkdrj fcUnqjs[kh; jhfr }kjk fd;k tkrk gSA X rFkk Y Js.kh
osQ pj&ewY;ksa dks fcUnqjs[kk ij vafdr djus ls ,d fo{ksi fp=k cu tkrk gSA bl fp=k ij vafdr fofHkUu fcUnqvksa
osQ chp ls xqtjrh gqbZ nks loksZi;qDr js[kk,¡ [khaph tkrh gSaA ;s js[kk,¡ gh izrhixeu js[kk,¡ dgykrh gSaA tc ;s
js[kk,¡ ljy gksrh gSa rks izrhixeu js[kh; dgykrh gSaA bl ljy izrhixeu js[kkvksa osQ lehdj.k ,d&?kkrh;
izo`fÙk osQ gksrs gSaA x dk y ij izrhixeu js[kk dk lehdj.k x = a + by gksrk gS rFkk y dk x ij izrhixeu js[kk
dk lehdj.k y = a + bx gksrk gSA

nks ljy pj&ewY;ksa x vkSj y osQ chp js[kh; izrhixeu dk vè;;u ljyjs[kh; izrhixeu dgykrk gSA nksuksa pjksa
esa ls ml pj dks LorU=k ekuk tkrk gS tks Kkr gksrk gS vkSj nwljs pj osQ vuqeku dk vkèkkj gksrk gS vkSj og
pj vkfJr dgykrk gS ftlosQ ewY; dk vuqeku yxkuk gksrk gSA izrhixeu dh fofèk dk iz;ksx nks ls vfèkd
pjksa osQ ikjLifjd lEcU/ dk fo'ys"k.k djus esa Hkh fd;k tk ldrk gSA rhu ;k rhu ls vf/d pjksa osQ fy,
iz;qDr js[kh; izrhixeu cgqeq[kh js[kh; izrhixeu dgykrk gSA

izrhixeu js[kk,¡ (Regression Lines)

vFkZμdky&Jsf.k;ksa osQ fo'ys"k.k ls Kkr gksrk gS fd loksZi;qDr js[kk (Line of best fit) }kjk bl ckr dk irk
pyrk gS fd le; dh bdkbZ esa ifjorZu gksus ij vkfJr Js.kh esa D;k ifjorZu visf{kr gSA nks Jsf.k;ksa osQ
ikjLifjd ekè; lEcU/ dks izdV djus okyh loksZi;qDr js[kk,a bu nksuksa Jsf.k;ksa esa Øe'k% gksus okys
ifjorZuksa dks izdV djrh gSaA bUgsa ge izrhixeu js[kk,a (Regression Lines) dgrs gSaA

nks izrhixeu js[kk,a D;ksa gksrh gSa\ nks izrhixeu js[kk,a gksus dk izFke dkj.k rks ;g gS fd nks lEcfU/r Jsf.k;ksa
osQ fy, nks izrhixeu js[kk,a gksrh gSaA ,d js[kk y dk x ij izrhixeu izdV djrh gS ftldh jpuk x dks Lora=k
py&ewY; (Subject or Independent Series) vkSj y dks vkfJr ekudj dh tkrh gSA bldh lgk;rk ls x osQ
fn, gq, ewY; osQ led{k y dk ewY; vuqekfur fd;k tk ldrk gSA nwljh js[kk x dk y ij izrhixeu O;Dr
djrh gS ftldh jpuk esa y dks Lora=k rFkk x dks vkfJr ekuk tkrk gS rFkk blosQ vk/kj ij y osQ fn, gq,
ewY;ksa osQ led{k x osQ ewY; Kkr fd, tkrs gSaA nks izrhixeu js[kk,a gksus dk nwljk dkj.k ;g gS fd izrhixeu
js[kk,a os loksZi;qDr js[kk,a gksrh gSa ftudh jpuk U;wure oxZ dh ekU;rk (Least Squares Assumptions) osQ
vk/kj ij gksrh gSA U;wure oxZ jhfr osQ vuqlkj [khaph tkus okyh js[kk ,slh gksuh pkfg, ftlls fofHkUu fcUnqvksa
osQ fopyuksa osQ oxks± dk ;ksx U;wure gksA fcUnqvksa ls js[kk rd osQ fopyuksa dks eki nks izdkj ls fd;k tk ldrk
gSμ,d rks {kSfrt :i ls (Horizontally) vFkkZr~ Hkqtk{k osQ lekukUrj rFkk nwljs yEcor~ (Vertically) vFkkZr~
dksfV&v{k osQ lekukUrjA nksuksa izdkj osQ fopyuksa osQ oxks± osQ vyx&vyx ;ksx U;wure ;ksx U;wure djus osQ
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fy, nks js[kkvksa rd osQ {kSfrt fopyuksa y ij izrhixeu js[kk bl izdkj cuk;h tkrh gS fd fofHkUu fcUnqvksa
ls ml js[kk rd osQ {kSfrt fopyuksa (Horizontal deviation) osQ oxks± dk ;ksx U;wure gks tk,A blh izdkj
y dh x ij js[kk dh jpuk bl <ax ls dh tkrh gS fd bu fcUnqvksa ls ml js[kk rd yEcor~ fopyuksa (Vertical
deviation) osQ oxks± dk ;ksx U;wure gks tk,A bl izdkj dh nks izrhixeu js[kk,a gksrh gSaA

izrhixeu js[kkvksa dk mi;ksxμizrhixeu js[kkvksa dh lgk;rk ls gesa fuEu ckrksa dk irk yx ldrk gSμ

(1) nksuksa Jsf.k;ksa esa lglEcU/ gS ;k ughaA

(2) ;fn gS rks mldh izÑfr /ukRed gS vFkok ½.kkRed vkSj de gS ;k vf/dA

(3) ,d py osQ vkSlr ewY; nwljs py osQ vkSlr ewY;ksa ls fdruk izHkkfor gksrs gSa\

(4) ,d py osQ ewY; ij vk/kfjr nwljs py ossQ ewY; D;k gSa\ vFkkZr~ bu js[kkvksa dh lgk;rk ,d Js.kh
osQ fn, gq, ewY;ksa osQ vk/kj ij nwljh Js.kh osQ rRlEcU/h loksZi;qDr vkSlr ewY;ksa dk vuqeku yxk;k
tk ldrk gSA

(5) fdlh Hkh py&fcUnq ij fopj.k dk vuqikr (Ratio of Variation) D;k gS\

(6) buosQ dVku fcUnq (Point of Intersection) esa nksuksa i{kksa ij Mkys x, yEc x vkSj y osQ lekUrj ekè;
ewY; dks O;Dr djrs gSaA

izrhixeu js[kkvksa dk [khapuk

nks pjksa osQ ikjLifjd lEcfU/r gksus ij izrhixeu js[kk,a nks izdkj ls [khaph tk ldrh gSaμ

(i) eqDr&gLr fof/ }kjk (By Free-hand Method), (ii) izrhixeu lehdj.kksa }kjk (By Regression Equations)A

tgka rd izFke fof/ dk lEcU/ gS bldk iz;ksx ugha gksrk D;ksafd eqDr&gLr ls gksus osQ dkj.k fofo/ O;fDr;ksa
}kjk budh jpuk fHkUu&fHkUu gks ldrh gSA vr% izrhixeu lehdj.kksa osQ vk/kj ij bu js[kkvksa dks [khapk tkrk gSA

fdu ifjfLFkfr;ksa esa osQoy ,d izrhixeu js[kk gks ldrh gS\

izrhixeu js[kkvksa osQ dk;Zμizrhixeu js[kkvksa osQ nks izeq[k dk;Z gSaμ

(1) loksZi;qDr vuqekuμtSlk fd Li"V fd;k tk pqdk gS bu js[kkvksa dh lgk;rk ls ,d Js.kh osQ fn, gq, ewY;
osQ vkèkkj ij nwljh Js.kh osQ rRlaoknh loksZi;qDr vkSlr ewY; dk lkaf[;dh; vuqeku yxk;k tk ldrk gSA x dh
y ij izrhixeu js[kk ls x dk rFkk y dh x ij izrhixeu js[kk }kjk y dk loksZÙke vuqeku yxk;k tkrk gSA

(2) lg&lEcUèk dh ek=kk o fn'kk dk Kkuμizrhixeu js[kkvksa dh lgk;rk ls fuEufyf[kr fu;eksa osQ vkèkkj
ij ;g Hkh Kkr fd;k tk ldrk gS fd nksuksa Jsf.k;ksa esa lg&lEcUèk fdruk vkSj oSQlk gSμ

(i) èkukRedμtc nksuksa izrhixeu js[kk,¡ js[kkfp=k ij ck;sa fupys dksus ls nkfgus Åij osQ dksus dh vksj
c<+rh gSa rks x vkSj y esa èkukRed lg&lEcUèk gksrk gSA

(ii) Í.kkRedμblosQ foijhr tc ;s js[kk,¡ Åij ls uhps dh vksj tkrh gSa rks lg&lEcUèk Í.kkRed
gksrk gSA

(iii) iw.kZ lg&lEcUèk ,d js[kkμtc fo{ksi fp=k ij vafdr fofHkUu fcUnq ,d gh lhèkh js[kk osQ :i esa
gksa rks nksuksa js[kk,¡ ,d&nwljs dks iwjh rjg <d ysrh gSaA ,slh fLFkfr esa Jsf.k;ksa esa iw.kZ lg&lEcUèk gksrk
gSA nwljs 'kCnksa esa] x vkSj y esa iw.kZ lg&lEcUèk gksus ij ,d gh izrhxeu js[kk curh gSA
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(iv) lg&lEcUèk dk vHkkoμ;fn nksuksa js[kk,¡ ,d&nwljs dks ledks.k vFkkZr~ 90° osQ dks.k ij dkVrh gksa
rks x vkSj y esa fcYoqQy lg&lEcUèk ugha ik;k tkrkA bl fLFkfr esa fo'ks"k fp=k ij fofHkUu fcUnq pkjksa
vksj fc[kjs gksrs gSa rFkk muesa dksbZ lqfuf'pr izo`fÙk ugha ikbZ tkrhA

(v) lhfer lg&lEcUèkμnksuksa izrhixeu js[kk,¡ ,d&nwljs dks ftruh fudV gksaxh x vkSj y esa mruk gh
vfèkd lg&lEcUèk gksxkA blosQ foijhr ;s js[kk,¡ ,d&nwljs ls ftruh nwj gksrh tk;saxh lg&lEcUèk dh
ek=kk mruh gh de gksrh tk;sxhA ;s js[kk,¡ nksuksa Jsf.k;ksa osQ lekUrj ekè; osQ la;ksx ls izkafdr fcUnq ij
,d&nwljs dks dkVrh gSaA vr%tgk¡ ij ;g feyrh gSa ml yEc dks x rFkk y osQ lekUrj ekè;&ewY;ksa esa
O;Dr djrs gSaA

fuEu fp=k ls izrhixeu js[kkvksa ls lEcfUèkr mi;qZDr fu;e Li"V gks tkrs gSaμ

Y

O X

r = 1

Y

O X

Y

O X

Y

O X

Y

O X

iw.kZ Í.kkRed r = 1

r = 0
iw.kZ /ukRed lg&lE;U/ dh vuqifLFkfr

90º

x

y

x / y

y / x

x

y

x / y

fp=k 12-2

izrhixeu js[kkvksa dh jpuk nks izdkj ls dh tk ldrh gSμ(d) eqDr&gLr jhfr }kjk] ([k) izrhixeu lehdj.k
}kjkA

igys okyh jhfr dk iz;ksx lkekU;r% ugha fd;k tkrk gSA

izrhixeu lehdj.k (Regression Equation)

izrhixeu lehdj.k] izrhixeu js[kkvksa dk chtxf.krh; <ax ij o.kZu dh jhfr gSA js[kkvksa dh Hkkafr lehdj.k
Hkh nks gksrs gSaA izrhixeu lehdj.k nks leadekykvksa osQ lekUrj ekè;ksa osQ lEcU/ esa ,d Js.kh esa mlosQ ekè;
ls fopj.k rFkk nwljh Js.kh osQ ekè; ls mlosQ fopj.k dh rqyuk dks izdV djrs gSaA izrhixeu lehdj.k
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izrhixeu js[kkvksa dks O;Dr djrs gSaA ftl izdkj x dh y ij izrhixeu js[kk y osQ fn, gq, ewY;ksa osQ fy, vfr
lEHkkfor x osQ ewY;ksa dk izn'kZu djrh gS vkSj blh Hkkafr y dh x ij izrhixeu js[kk osQ fn;s gq, ewY;ksa osQ
led{k y osQ ewY; crkrh gSA blh izdkj dk ij izrhixeu lehdj.k osQ ewY;ksa esa fopj.k izdV djrk gS tks
x esa ifjorZu gksus ij visf{kr gksaxsA js[kh; izrhixeu lehdj.k mu loksZi;qDr js[kkvksa osQ lehdj.k gksrs gSa ftUgsa
U;wure oxZ i¼fr osQ vk/kj ij cuk;k tkrk gSμ

(i) x dk y ij izrhixeu lehdj.k (Regression Equation of x on y) :

x = c + dy

blh lehdj.k osQ }kjk y (Lora=k pj&ewY;) osQ fn;s gq, ewY;ksa osQ vk/kj ij x (vkfJr pj&ewY;) osQ
rRlEcU/h loksZÙke ekè; ewY; Kkr fd, tkrs gSaA bl lehdj.k dks lglEcU/ xq.kkad] izeki fopyu vkSj
lekUrj ekè;ksa osQ ekuksa osQ :i esa fuEufyf[kr <ax ij fy[kk tk ldrk gS %

x = x r y yx

y
= −

σ
σ

( )

;gk¡ ij x  vkSj y  Øe'k% leadekykvksa osQ lekUrj ekè;ksa dks izVd djrs gSa vkSj σx rFkk σy muosQ izeki
fopyuksa dks vkSj r mu nksuksa osQ eè; lglEcU/ xq.kkad dks izdV djrk gSA

vpj&ewY; ‘c’ vUr%[k.M (intercept) gS vFkkZr~ og fcUnq gS ftl ij izrhixeu js[kk x = c + dy Hkqtk&v{k (x-

axis) dks Li'kZ djrh gSA vpj&ewY; ‘d’ izrhixeu js[kk dk <ky izn£'kr djrk gSA bls x dk y ij izrhixeu
xq.kkad (Regression Coefficient of x on y) dgrs gSaA izk;% bls bxy ls izdV djrs gSaA bl izdkj]

 x = x r y yx

y
= −

σ
σ

( )

osQ vUrxZr c = x dy− , d r bx

y
xy= =

σ
σ

x dy−  dks vUr%[k.M (c) dk chtxf.krh; eki dgk tk ldrk gSA

(ii) y dk x ij izrhixeu lehdj.k (Regression Equation of y on x):

y = a + bx

bl lehdj.k osQ }kjk x (Lora=k pj&ewY;) osQ fy, gq, ewY;ksa osQ vk/kj ij y (vkfJr pj&ewY;) osQ
rRlEcU/h loksZÙke ewY; Kkr fd, tkrs gSaA bl lehdj.k dks fuEu izdkj j[kk tkrk gS %

y y−  = r x xy

x

σ

σ
( )−

tgka a = y bx− , b = r by

x
yx

σ

σ
=

bu lehdj.kksa esa ‘a’ vkSj ‘b’ vpj&ewY; (constant) gSaA vpj&ewY; ‘a’ vUr%[k.M (intercept) gS vFkkZr~ og
fcUnq gS ftl ij izrhixeu js[kk dksfV&v{k (y-axis) dks Li'kZ djrh gSA js[kkfp=k ij ewyfcUnw (O) osQ
dksfV&v{k ij izrhixeu js[kk osQ Li'kZ fcUnq dk vUrj gh vUr%[k.M dgykrk gSA tc a dk ewY; /ukRed gksrk
gS rks js[kk y-axis dks ewY;fcUnq (O) ls mQij dh vksj Li'kZ djrh gS rFkk tc a dk ewY; 'kwU; gks] rks js[kk
ewyfcUnq ls izkjEHk gksrh gSA

nwljk vpj&ewY; ‘b’ izrhixeu js[kk dk <ky (Slope of the line) izn£'kr djrk gSA bls y dk x ij izrhixeu
xq.kkad (Regression Coefficient of y on x) dgrs gSaA izk;% bls byx ls izdV djrs gSaA blls ;g Kkr gksrk gS
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fd Lora=k bdkb;ksa esa ifjorZu gksus ij vkfJr bdkb;ksa esa D;k ifjorZu visf{kr gSA ;fn b dk ewY; /ukRed
gks] rks js[kk dk <yku ck;sa ls nk;sa mQij dh vksj gksxk] ijUrq b osQ ½.kkRed gksus ij js[kk uhps dh vksj <yku
okyh gksxhA

layXu izn£'kr fcUnqjs[kk fp=k esa y = a + bx(y = 2 + 2x) lehdj.k
ls cuh oØ esa ‘a’ ,oa ‘b’ dh fLFkfr dks Li"V fd;k x;k gS %

y = 2 + 2x
x y
0 2
1 4
2 6
3 8
4 10

Lo&ewY;kadu (Self Assessment)

mnkgj.k (Illustration) 1: fuEu vkadM+ksa ls vkxjk esa 70 #i;s ewY; osQ laxr fnYyh esa egÙke lEHkkfor ewY;
Kkr dhft, %

vkxjk fnYyh
(Agra) (Delhi)

ekè; ewY; [Average Price (Rs.)] 65 67

izeki fopyu (Standard Deviation) 2.5 3.5

nksuksa LFkku osQ ewY;ksa esa lglEcU/ xq.kkad + .8

gy (Solution):

eku yks x = vkxjk osQ ewY;] y = fnYyh osQ ewY;

Kkr gS % x  = 65, y  = 67, σx = 2.5, σy = 3.5, r = + .8

y dk x ij izrhixeu lehdj.k (y on x)

y y−  = r x xy

x

σ

σ
( )−

eku j[kus ij] y − 67 = . ( )8 70 653.5
2.5

−

;k  y – 67 = .8 × 1.4 × 5

;k  y – 67 = 5.6 ;k y = 5.6 + 67 = 72.6

∴ fnYyh esa ewY; = 72.6 #i;s gS tcfd vkxjk esa ewY; 70 #i;s gksA

mnkgj.k (Illustration) 2: fuEufyf[kr eku fn, gq, gSa (Given the following values :

xsgwa mit vkSlr izeki fopyu
(Yield of wheat) (Mean) (Standard deviation)

{ks=k (fdxzk izfr bdkbZ) [Area (kg per unit)] 10 8

o"kkZ (lseh- esa) [Rain (in cm.)] 8 2

0

2

4

6

8

10

a = 2

y

x

=
2

+
2

Y

X
1 2 3 4

= 2 (b <ky)

vUr% [k.M
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mRiknu o o"kkZ osQ chp lglEcU/ xq.kkad

 r = 0.5

lEHkkfor mRiknu crkb, tcfd o"kkZ 9 lseh gksA

gy (Solution):

ekuk x = mit] y = o"kkZ

Kkr gS % x  = 10, y  = 8, σx = 8, σy = 2, r = 0.5

x dk y ij izrhixeu lehdj.k (x on y)

x x−  = 
σ
σ

x

y
y y( )−

Kkr eku j[kus ij]  x – 10 = .5 × 
8
2 (y – 8)

;k x – 10 = 2(y – 8) ;k x – 10 = 2y – 16 ;k x = 2y – 6

lEHkkfor mit tcfd o"kkZ 9 lseh gks]

x = 2 × 9 – 6 = 18 – 6 = 12 fdxzk izfr bdkbZ {ks=kiQy

mnkgj.k (Illustration) 3: fuEu vkadM+ksa osQ vk/kj ij tks izrhixeu js[kk,a izkIr gksrh gSa muls (i) ifr dh
izR;kf'kr vk;q Kkr djsa tc iRuh dh vk;q 12 o"kZ gS rFkk (ii) iRuh dh izR;kf'kr vk;q Kkr djsa tc ifr dh
vk;q 33 o"kZ gSA

ekè; izeki fopyu
(Mean) (Standard deviation)

ifr dh vk;q (Husband’s age) 25 o"kZ (years) 4 o"kZ (yeas)

iRuh dh vk;q (Wife’s age) 32 o"kZ (years) 5 o"kZ (years)

ifr vkSj iRuh dh vk;q osQ chp lglEcU/ xq.kkad
  = 0.8

gy (Solution):

ekuk  x = ifr dh vk;q] y = iRuh dh vk;q

fn;k gqvk gS % x  = 25, σ = 4, σ = 5, r = .8

x dk y ij lehdj.k (x on y) y dk x ij izrhixeu lehdj.k (y on x)

x = x r y yx

y
= −

σ
σ

( )   y = y r x xy

x
= −

σ

σ
( )

 x – 25 = 0.8 × 
4
5 (y – 22)  y – 22 = 0.8 × 

5
4

(x – 25)

;k  x – 25 = 0.64(y – 22) ;k  ny – 22 = 1.0(x – 25)

;k x = 0.64y + 14.08   y = x – 25 + 22

;fn iRuh dh vk;q 12 o"kZ gks rks] ;k y = x – 3

ifr dh vk;q x = 0.64 × 12 + 14.08 ;fn ifr dh vk;q 33 o"kZ gks] rks

= 7.68 + 14.08 = 21.76 o"kZ iRuh dh vk;q y = 33 – 3 = 30 o"kZ
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mnkgj.k (Illustration) 4: 7 dLcksa esa Vh-oh- lsV dh ekax osQ ,d vUos"k.k ls fuEu vkadM+s izkIr gq, %

tula[;k (gtkj esa)
[Population (in thousands)] x : 11 14 14 17 17 21 25

Vh-oh- lsVksa dh ekax
[No. of T.V. Sets demanded)] y : 15 27 27 30 34 38 46

y dk x ij izrhixeu lehdj.k Kkr dhft,A rhl gtkj tula[;k okys dLcs esa Vh-oh- lsVksa dh ekax dks
vuqekfur dhft,A

gy (Solution):

tula[;k dx dx
2 Vh-oh- lsV dy dy

2 dxdy

(’000) x ( x  = 17) y ( y  = 31)

11 –6 36 15 –16 256 + 96
14 –3 9 27 –4 16 + 12
14 –3 9 27 –4 16 + 12
17 0 0 30 –1 1 0
17 0 0 34 + 3 9 0
21 + 4 16 38 + 7 49 28
25 + 8 64 46 + 15 225 120

Σx = 119 Σdx
2 = 134 Σy = 217 Σdy

2 = 572 Σdxdy = 268

 x x
= = =
Σ
N

119
7

17 y y
= = =
Σ
N

217
7

31

σx = 
Σdx

2

N
σy = 

Σdy
2

N

= 
134

7
19 14= .  = 4.37 = 

572
7

8171= .  = 0.04

r = 
Σ

Σ Σ

d d

d d
x y

x y
2 2

268
134 572

268
76 648

268
277×

=
×

= =
.

 = .97

y dk x ij izrhixeu lehdj.k (y on x)

y y− = r x xy

x

σ

σ
( )−

eku j[kus ij] y – 31 = .
.
.

( )97 9 04
4 37

17x −

⇒ y – 31 = 2.06(x – 17)

⇒ y = 2.06x – 35.02 + 31

;k y = 2.06x – 4.02

tula[;k 30 gtkj gksus ij Vh-oh- lsVksa dh vkSlr ekax fudkyus osQ fy, lehdj.k (y on x) esa x osQ LFkku ij
30 j[krs gSa %
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y = (2.06 × 30) – 4.02 = 61.80 – 4.02 = 57.78 ;k 58

fVIi.khμbyx = 
σ

σ
y

x
 rFkk bxy = 

σ
σ

x

y
 osQ eku fuEu lw=k ls Hkh Kkr fd, tk ldrs gSa %

byx = 
Σ

Σ

d d
d
x y

x
2

268
134

=  = 2, bxy = 
Σ

Σ

d d
d
x y

y
2 , r = rxy = 

Σd dx y

x yNσ σ

tgka]  dx = x x−  rFkk dy = y y−  rc y y b x xxy− = −( )

⇒   y = 2x – 3 ⇒ y = 57 tcfd x = 30 gSA

Lo&ewY;kadu (Self Assessment)

2- fn, x, iz'uksa dks gy dhft,

1. fuEufyf[kr vkadM+ksa ls nksuksa izrhieku js[kkvksa osQ lehdj.k Kkr dhft, %
x : 6 2 10 4 8

y : 9 10 5 8 7

2. fuEufyf[kr vkadM+ksa ls nksuksa izrhieku js[kkvksa osQ lehdj.k Kkr dhft, %
x : 27 27 27 28 28 18 29 29 30 31

y : 18 18 19 20 21 21 22 23 24 25

3. 11 fo|k£Fk;ksa }kjk lkaf[;dh esa fuEukafdr vad izkIr fd;s x;sA izrhieku js[kkvksa osQ lehdj.k Kkr djsaA
iz'u&i=k (Paper) I : 45 55 56 58 60 65 68 70 75 80 85

iz'u&i=k (Paper) II : 56 50 48 60 62 64 65 70 74 82 90

4. fuEu Jsf.k;ksa osQ fy, nksuksa izrhieku js[kk,a Kkr djsaA y dk vR;f/d lEHkkfor eku D;k gksxk tcfd
x = 150 gks %
x : 147 148 135 151 136 148 157 110 162

y : 191 288 410 482 513 506 468 477 541

5. ikap ifjokjksa osQ ifjokj lnL;ksa dh la[;k (E) vkSj mudk ekfld O;; (N) fuEu izdkj gS %
E : 250 300 410 450 565

N : 2 3 4 5 6

E dk N ij izrhixeu lehdj.k Kkr djksA ;fn ifjokj dk vkdkj 8 gks rks lEHkkfor ekfld O;;
D;k gksxk\

12-3 lkjka'k (Summary)

• lkaf[;dh esa ^izrhixeu* dk 'kkfCnd vFkZ okil vkus ;k ihNs ykSVus ls gSA bl 'kCn osQ iz;ksx dk Js;
lj izQkafll xYVu (Sir Francis Galton) dks fn;k tkrk gSA bUgksaus gh loZizFke izrhixeu dk
fo'ys"k.kkRed vè;;u fd;kA

• izrhixeu osQ vk/kj ij lkekftd] vk£Fkd o O;kolkf;d {ks=kksa esa fofHkUu rF;ksa osQ eè; lEcU/ksa dk
fo'ys"k.k djosQ ,d inewY; ls lEcfU/r nwljh (vkfJr) Js.kh osQ loksZi;qDr ewY; dk vuqeku fd;k
tk ldrk gSA
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• lglEcU/ nks ;k vf/d ?kVukvksa esa lgifjorZu dh ?kfu"Brk dk ijh{k.k djrk gS] izrhixeu fo'ys"k.k
(Regression Analysis) bl lEcU/ dh izÑfr o ek=kk dk eki djosQ gesa Hkkoh vuqeku yxkus dh
{kerk iznku djrk gSA

• nks lEcfUèkr vk¡dM+ksa esa izrhixeu dk fo'ys"k.k vfèkdrj fcUnqjs[kh; jhfr }kjk fd;k tkrk gSA X rFkk
Y Js.kh osQ pj&ewY;ksa dks fcUnqjs[kk ij vafdr djus ls ,d fo{ksi fp=k cu tkrk gSA

• nks Jsf.k;ksa osQ ikjLifjd ekè; lEcU/ dks izdV djus okyh loksZi;qDr js[kk,a bu nksuksa Jsf.k;ksa esa Øe'k%
gksus okys ifjorZuksa dks izdV djrh gSaA bUgsa ge izrhixeu js[kk,a (Regression Lines) dgrs gSaA

• izrhixeu lehdj.k] izrhixeu js[kkvksa dk chtxf.krh; <ax ij o.kZu dh jhfr gSA js[kkvksa dh Hkkafr
lehdj.k Hkh nks gksrs gSaA izrhixeu lehdj.k nks leadekykvksa osQ lekUrj ekè;ksa osQ lEcU/ esa ,d Js.kh
esa mlosQ ekè; ls fopj.k rFkk nwljh Js.kh osQ ekè; ls mlosQ fopj.k dh rqyuk dks izdV djrs gSaA

12-4 'kCndks'k (Keywords)

• ifjorZuμifjorZu osQ lkFk] ifjorZu lfgrA

• oØh;μVs<+k] frjNkA

• fopj.kμ?kweuk] pyukA

12-5 vH;kl&iz'u (Review Questions)

1- izrhixeu dh ifjHkk"kk nhft, rFkk blosQ egRo dks le>kb,A

2- izrhixeu js[kk,¡ nks D;ksa gksrh gSaA

3- izrhixeu osQ fopkj dh O;k[;k dhft,A ;g lglaca/ ls fdl izdkj fHkUu gS\

4- izrhixeu fo'ys"k.k ij izdk'k Mkfy,A

5- izrhixeu lehdj.k dh O;k[;k dhft,A

mÙkj % Lo&ewY;kadu (Answers: Self  Assessment)

1. 1. lj izQkafll xkYVu 2. Lora=k pj 3. izrhixeu 4. midj.kA

2. 1. x = – 1.5y + 17.7; y = –0.55x + 11.1

2. x = – 0.5y + 15.58; y = – 0.26x + 13.98

3. x = 0.85y + 9.454; y dh x ij% y = 0.99x + 1.03

4. x = – 0.07y + 180.156; y = –1.5x + 655.8; y = 430.8

  5. E = 78N + 83; 707 #-

12-6 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]

ubZ fnYyh & 110055

2. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk
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bdkbZμ13: lk/kj.k izrhixeu xq.kkad fof/

(Co-efficient of Simple Regression Method)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

13.1 lk/kj.k izrhixeu xq.kkad (Coefficient of Simple Regression)

13.2 izrhixeu xq.kkad dk ifjdyu (Calculation of Regression Co-efficients)

13.3 izrhixeu js[kkvksa dh jpuk (Forming of Regression Lines)

13.4 f}pj vko`fÙk caVu esa izrhixeu xq.kkadksa dh x.kuk (Calculation of Co-efficients
Regression in Binomial Frequency Distribution)

13.5 U;wure oxZ jhfr }kjk izrhixeu lehdj.k Kkr djuk (Find the Equation of
Regression by Least Square Method)

13.6 lkjka'k (Summary)

13.7 'kCndks'k (Keywords)

13.8 vH;kl&iz'u (Review Questions)

13.19 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• izrhixeu xq.kkad rFkk mlosQ ifjdyu dh foospuk djus esaA

• izrhixeu js[kkvksa dh jpuk djus esaA

• f}pj vko`fÙk caVu esa izrhixeu xq.kkad dh x.kuk dh O;k[;k dks le>us] rFkk esa U;wure&oxZ jhfr }kjk
izrhixeu lehdj.k fdl izdkj Kkr djsaxs ds tkuus esa A

izLrkouk (Introduction)

nks lEc¼ Jsf.k;ksa dk izrhixeu fo'ys"k.k djrs le; muosQ nks izrhixeu xq.kkad Hkh fudkys tkrs gSaA

izrhixeu xq.kkad og vuqikr gS tks ;g crykrk gS fd ,d Js.kh osQ pj ewY;ksa esa 1 dk ifjorZu gksus ls nwljh
Js.kh osQ pj&ewY;ksa esa vkSlru fdruk ifjorZu gksxkA
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13-1 lk/kj.k izrhixeu xq.kkad (Co-efficient of Simple Regression)

izrhixeu xq.kkad ;g crykrs gSa fd ,d pj esa ,d bdkbZ dk ifjorZu gksus ij nwljs pj esa vkSlr :i ls fdruk
ifjorZu gksxkA izrhixeu lehdj.k dh rjg izrhixeu xq.kkad Hkh nks gksrs gSaμ

(i) X dk Y ij izrhixeu xq.kkadμbls bxy laosQrk{kj }kjk O;Dr fd;k tkrk gSA ;g xq.kkad crykrk
gS fd Y pj esa ,d bdkbZ dk ifjorZu gksus ij X esa fdruk ifjroZu gksxk] bldh x.kuk fuEu izdkj ls dh
tkrh gSμ

bxy = r 
σ
σ

x

y

lw=k esaμ

bxy = X dk Y ij izrhixeu xq.kkad

σx = X pj dk izeki fopyu

σy = Y pj dk izeki fopyu

r = lglEcU/ xq.kk¡d 5

bxy dk eki X dh Y ij izrhixeu js[kk osQ <ky dks Hkh O;Dr djrk gS] bls b1 laosQrk{kj }kjk Hkh O;Dr fd;k
tkrk gSA

(i) Y dk X izrhixeu xq.kkadμbls byx laosQrk{kj }kjk O;Dr fd;k tkrk gSA ;g xq.kkad crykrk gS fd X pj
esa ,d bdkbZ dk ifjorZu gksus ij Y esa fdruk ifjorZu gksxkA byx dk eki Y dh X ij izrhixeu js[kk osQ <ky
dks Hkh O;Dr djrk gSA bldh x.kuk osQ fy, fuEu lehdj.k dk iz;ksx fd;k tkrk gSμ

byx = r 
σ

σ
y

z

byx = Y dk X ij izrhixeu xq.kkadA

bl xq.kkad dh b2 laosQrk{kj }kjk Hkh O;Dr fd;k tkrk gSA

mnkgj.k (Illustration) 1: fuEu leadksa dh lgk;rk ls izrhixeu xq.kkad Kkr dhft,μ

r = 0.6 σx = 16 σy = 48

gy (Solution): X dk Y ij izrhixeu xq.kkad

bxy = r 
σ
σ

x

y
= .6 16

48
 = .2

vFkkZr~ Y esa ,d bdkbZ dk ifjorZu gksus ij X esa vkSlr :i ls .2 osQ cjkcj ifjorZu gksxkA Y dk X ij izrhixeu
xq.kkad

byx = r 
σ
σ

x

y
= .6 48

16
 = 1.8

vFkkZr~ X esa ,d bdkbZ dk ifjorZu gksus ij Y esa vkSlr :i ls 1.8 dk ifjorZu gksxkA

izrhixeu xq.kkad ls lglEcU/ xq.kkad dh x.kukμizrhixeu xq.kkad Kkr gksus ij lglEcU/ xq.kkad (r) dh
x.kuk ljyrk ls dh tk ldrh gSA lglEcU/ xq.kkad Kkr djus dh izfØ;k fuEu izdkj gSμ

(i) loZizFke nksuksa izrhixeu xq.kkadksa dk xq.kuiQy Kkr fd;k tkrk gSμ

( )bxy byx×



uksV

LOVELY PROFESSIONAL UNIVERSITY 203

bdkbZ—13% lk/kj.k izrhixeu xq.kkad fof/

(ii) xq.kuiQy dk oxZewy Kkr fd;k tkrk gSA oxZewy ls izkIr ewY; gh lglEcU/ xq.kkad gksxkμ

lehdj.k osQ :i esaμ

r = bxy byx×

= r rx

y

y

x

σ
σ

σ

σ
×

= r2  = r

mnkgj.k la[;k 5 esa izrhixeu xq.kkad Øe'k% 2 vkSj 1.8 gSA lglEcU/ xq.kkadμ

r = . .2 18×

= .36  = 6 gksxkA

mnkgj.k (Illustration) 2: fdUgha vk¡dM+ksa osQ fy,

Y = 1.3X rFkk
X = 0.7Y

nks izrhixeu js[kk,¡ gSaA x o y osQ eè; lglEcU/ xq.kkad fudkfy,A

gy Solution: r = o

iz'u esa b1 = 0.7 rFkk b2 = 1.3 gS

vr% r = 0 7 13. .×

= .91  = .95
r = .95

pwafd lglEcU/ xq.kkad dk ewY; 1 ls vf/d ugha gksrk gS] vr% bxy ,oa byx dk xq.kuiQy Hkh 1 ls vfèkd
ugha gksxkA ;fn xq.kuiQy 1 ls vf/d gqvk rks mldk oxZewy Hkh 1 ls vf/d gksxk_ vFkkZr~ r dk ewY; 1 ls vf/
d gksxk tks fd vlEHko gSA b1 ,oa b2 nksuksa Í.kkRed gksus ij r Hkh Í.kkRed gksxkA

mnkgj.k (Illustration) 3: nks js.Me pjksa dk izrhixeu 3X + 2Y – 26 = 0 rFkk 6X + Y – 31 = 0 lehdj.kksa ls
lwfpr fd;k tkrk gSA  X o Y osQ ekè; rFkk buosQ chp lglEcU/ xq.kkad fudkfy,A

gy (Solution): (v) lekUrj ekè; ewY;

3x + 2y = 26 ...(i)

6x + y = 31 ...(ii)

lehdj.k (i) dks 2 ls xq.kk djus ijμ
6x + 4y = 52 ...(iii)

lehdj.k (ii) dks (iii) esa ls ?kVkus ijμ
6x + 4y = 52

6x + y = 31
– –  –

3y = 21
∴ y = 7

lehdj.k (i) esa y eku j[kus ijμ
3x + (2 × 7) = 26 or 2x + 14 = 26

3x = 26 – 14 or 3x = 12 ∴ x = 4
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vFkkZr~ x  = 4 ,oa y  = 7

(c) x rFkk y dk lglEcU/ xq.kkadμ

6x + y = 31 or 6x = – y + 31

x = 
−

+
y

6
31
6 x = – .167y + 5.167

vFkkZr~ bxy ;k b1 = – .167
3x + 2y = 26 or 2y = – 3x + 26

y = 
−

+
3
2

26
2

x
or y = – 1.5x + 13

vFkkZr~ byx ;k b2 = – 1.5

r = bxy byx× or − × −. .167 15

= – .2505  = – .5

vFkkZr~ lglEcU/ xq.kkad = – .5

izrhixeu lehdj.k dh rjg izrhixeu xq.kkad Hkh nks gksrs gSaA

13-2 izrhixeu xq.kkad dk ifjdyu (Calculation of Regression Co-efficients)

nks lEc¼ Jsf.k;ksa osQ vyx&vyx pj ewY; fn, gksus ij izrhixeu xq.kkadksa dh x.kuk dks ljy cukus osQ fy,
fuEu fof/;ksa dk iz;ksx fd;k tkrk gS] ;s fof/;k¡ izeki fopyu ,oa lglEcU/ xq.kkad Kkr djus dh jhfr;ksa
ij vk/kfjr gSaA

(1) tc okLrfod vadxf.krh; ekè; ls fopyu fy, x, gksaμtc x.kuk djrs le; fopyu okLrfod
vadxf.krh; ekè; ls fy, x, gksa rks fuEukafdr lw=kksa osQ iz;ksx }kjk izrhixeu xq.kkad dk ifjdyu fd;k tk
ldrk gSμ

X dk Y ij izrhixeu xq.kkad (bxy ;k b1)

bxy = r 
x dxdy x
y n. x y y

σ Σ σ
= ×

σ σ σ σ pwafd r dxdy
n x y

=
L
NM

O
QP

Σ
. .σ σ

= Σdxdy
n y.σ 2

= Σ
Σ

dxdy

n dy
n

×
2

pwafd σy dy
n

2
2

=
L
NM

O
QP

Σ

= 
Σ
Σ
dxdy
dy2

Y dk X ij izrhixeu xq.kkad (byx ;k b2)

byx = r 
σ
σ σ σ

σ
σ

y
x

dxdy
x x y

y
x

= ×
Σ
. .
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= 
Σ Σ

Σ
Σ
Σ

dxdy
n x

dxdy

n dx
n

dxdy
dx.σ 2 2 2=

×
=

vFkkZr~ b1 = 
Σ
Σ
dxdy
dy2 ; b2 = 

Σ
Σ
dxdy
dx2

Σdxdy = X ,oa Y osQ okLrfod ekè; ls Kkr fopyuksa osQ xq.kuiQy dk ;ksx

Σdy2 = Y Js.kh osQ okLrfod ekè; ls Kkr fopyuksa osQ oxZ dk ;ksx

Σdx2 = X Js.kh osQ okLrfod ekè; ls Kkr fopyuksa osQ oxZ dk ;ksx

(2) tc dfYir ekè; ls fopyu fy, x, gksμtc okLrfod vadxf.krh; ekè; iw.kk±d esa u gksa rks ,sls le;
dfYir ekè; ls fopyu Kkr dj izrhixeu xq.kkadksa dk ifjdyu fd;k tkuk pkfg,A dfYir ekè; ls fopyu
Kkr fd, x, gksa rks fuEu lw=kksa dk iz;ksx fd;k tkuk pkfg,μ

X dk Y ij izrhixeu xq.kkad

bxy = r 
σ
σ

x
y

= 
Σ

Σ Σdxdy dx dy

x y
x
y

−
×

( )( )

. .
N

N σ σ
σ
σ

= 
Σ

Σ Σdxdy dx dy

y

−
( )( )

.
N

N σ 2

= 
Σ

Σ Σ

Σ Σ

dxdy dx dy

dy dy

−

− FHG
I
KJ

L
N
MM

O
Q
PP

( )( )
N

N
N N

2 2

= 
Σ

Σ Σ

Σ
Σ

dxdy dx dy

dy dy

−

− FHG
I
KJ

( )( )
N

N
2

2

= 
N

N
. ( ) ( )

. ( )
Σ Σ Σ

Σ Σ
dxdy dx dy

dy dy
−
−2 2

Y dk X ij izrhixeu xq.kkad

byx = r 
σ
σ

y
x

= 
Σ

Σ Σdxdy dx dy

x y
y
x

−
×

( )( )

. .
N

N σ σ
σ
σ
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= 
Σ

Σ Σdxdy dx dy

x

−
( )( )

N
Nσ 2

= 
Σ

Σ Σ

Σ Σ

dxdy dx dy

dx dx

−

− FHG
I
KJ

L
N
MM

O
Q
PP

( )( )
N

N
N N

2 2

= 
Σ

Σ Σ

Σ
Σ

dxdy dx dy

dx dx

−

− FHG
I
KJ

( )( )
N

N
2

2

= 
N

N
. ( )( )

. ( )
Σ Σ Σ

Σ Σ
dxdy dx dy

dx dx
−
−2 2

lw=k esaμ

Σdxdy = X o Y Js.kh osQ dfYir ekè;ksa ls Kkr fopyuksa osQ xq.kuiQy dk ;ksxA

Σdx2 = X Js.kh osQ dfYir ekè; ls Kkr fopyuksa osQ oxZ dk ;ksxA

Σdy2 = Y dh Js.kh osQ dfYir ekè; ls Kkr fopyuksa osQ oxZ dk ;ksxA

Σdx = X Js.kh osQ dfYir ekè; ls Kkr fopyuksa dk ;ksxA

Σdy = Y Js.kh osQ dfYir ekè; ls Kkr fopyuksa dk ;ksxA

izrhixeu xq.kkadksa osQ vk/kj dj izrhixeu lehdj.kksa dks fuEu izdkj O;Dr fd;k tk,xkμ

X dk Y ij izrhixeu lehdj.k

X – X  = bxy (Y – Y ) ;k X – X  = b1 (Y – Y )

Y dk X ij izrhixeu lehdj.k

Y – Y  = b2 (X – X )

mnkgj.k (Illustration) 4: fuEu lkj.kh ls Y dk X ij ,oa X dk Y ij izrhixeu lehdj.k izkIr dhft, ,oa
tc vk;q (X) 50 o"kZ gks rks jDrpki dk vuqeku yxkb,μ

Age (vk;q) Blood Pressure (jDrpki)
(X) (Y)

56 147
42 125
72 160
36 118
63 149
47 128
55 150
49 145
38 115
42 140
68 152
60 155
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gy (Solution) :

izrhixeu xq.kkadksa dk ifjdyu

(X – A) Blood (Y – A)
Age A = 62 Pressure A = 140

X dx dx2 Y dy dy2 dxdy

56 – 6 36 147 + 7 49 – 42
42 – 20 400 125 – 15 225 + 300
72 + 10 100 160 + 20 400 + 200
36 – 26 676 118 – 22 484 + 572
63 + 1 1 149 + 9 81 + 9
47 – 15 225 128 – 12 144 + 180
55 – 7 49 150 + 10 100 – 70
49 – 13 169 145 + 5 25 – 65
38 – 24 576 115 – 25 625 + 600
42 – 20 400 140 0 0 0
68 + 6 36 152 + 12 144 + 72
60 – 2 4 155 + 15 225 – 30

628 – 116 2672 1684 4 2502 1726

Σx Σdx Σdx2 Σy Σdy Σdy2 Σdxdy

X dk Y ij izrhixeu lehdj.k

X – X = bxy (Y – Y )

X = 
ΣX
N

=
628
12  = 52.33

Y = 
ΣY
N

=
1684

12  = 140.33

bxy = 
N

N
. ( )( )

. ( )
Σ Σ Σ

Σ Σ
dxdy dx dy

dy dy
−
−2 2

= 
12 1726 116

12 2502 2
× −
× −

( )(4)
(4)

= 
20712 464
30024 16

+
−

= 
21176
30008  = .706

X – X = bxy (Y – Y )
X – 52.33 = .706 (Y – 140.33)
X – 52.33 = .706Y – 99.07 + 52.33

X = .706Y – 99.07 + 52.33
X = .706Y – 46.74
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Y dk X ij izrhixeu lehdj.k

Y – Y = byx (X – X )

byx dh x.kuk fuEu lw=k }kjk dh tk,xhμ

byx = 
N

N
. ( )( )

. ( )
Σ Σ Σ

Σ Σ
dxdy dx dy

dx dx
−
−2 2

byx = 
12 1726 116
12 2672 116 2

× −
× − −

( )(4)
( )

= 
20712 464

32064 13456
+
−

= 
21176
18608  = 1.138

Y – Y = byx (X – X )
Y – 140.33 = 1.138(X – 52.33)
Y – 140.33 = 1.138 X – 59.55

Y = 1.138X – 59.55 + 140.33
Y = 1.138X + 80.78

tc vk;q (X) 50 gS rks jDrpki
Y = 1.138 × 50 + 80.78

= 56.90 + 80.78 = 137.68

13-3 izrhixeu js[kkvksa dh jpuk (Forming of Regression Lines)

izrhixeu js[kkvksa dh jpuk izrhixeu lehdj.kksa dh lgk;rk ls dh tkrh gSA izrhixeu js[kkvksa dh jpuk dh
fof/ fuEu izdkj gSμ

(i) X dh Y ij izrhixeu js[kkμX dh Y ij izrhixeu js[kk dh jpuk osQ fy, X osQ Y ij izrhixeu
lehdj.k dk iz;ksx fd;k tkrk gS] bl lehdj.k dh lgk;rk ls Y osQ fn, gq, lHkh ewY;ksa osQ fy, X
osQ loksZÙke lEHkkfor ewY; Kkr dj fy, tkrs gSaA Y osQ okLrfod ewY;ksa ,oa muls lEcfU/r X osQ
loksZÙke lEHkkfor ewY;ksa dks js[kkfp=k ij izkafdr fd;k tkrk gS] izkIr fcUnqvksa dks feykus ls izkIr js[kk
X dh Y ij izrhixeu js[kk dgykrh gSA fiNys mnkgj.k esa X dh Y ij izrhixeu js[kk dh jpuk osQ
fy, X osQ loksZÙke ewY; fuEu izdkj Kkr fd, tk,saxsμ

X dk Y ij izrhixeu lehdj.k X = .706 Y – 46.74

Y osQ okLrfod ;k iznÙk ewY; X osQ laxf.kr ewY;

147 .706 × 147 – 46.74 = 57.04
125 .706 × 125 – 46.74 = 41.51
160 .706 × 160 – 46.74 = 66.22
118 .706 × 118 – 46.74 = 36.57
149 .706 × 149 – 46.74 = 58.45
128 .706 × 128 – 46.74 = 43.63
150 .706 × 150 – 46.74 = 59.16
145 .706 × 145 – 46.74 = 55.63
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115 .706 × 115 – 46.74 = 34.45
140 .706 × 140 – 46.74 = 52.10
152 .706 × 152 – 46.74 = 60.57
155 .706 × 155 – 46.74 = 62.69

bu ewY;ksa dks js[kkfp=k 3 esa izkafdr dj X dh Y ij izrhixeu js[kk izkIr dh xbZ gSA bl js[kk dh lgk;rk ls
Y osQ vU; ewY;ksa osQ fy, Hkh X osQ loksZÙke ewY;ksa dk vuqeku yxk;k tk ldrk gSA

(ii) Y dh X ij izrhixeu js[kkμY dh X ij izrhixeu js[kk dh jpuk osQ fy, Y osQ X ij izrhixeu
lehdj.k dk iz;ksx fd;k tkrk gS] bl lehdj.k dh lgk;rk ls X osQ fn, gq, lHkh ewY;ksa osQ fy, Y

osQ loksZÙke lEHkkfor ewY; Kkr dj fy, tkrs gSaA X osQ okLrfod ewY;ksa ,oa muls lEcfU/r Y osQ
loksZÙke lEHkkfor ewY;ksa dks js[kkfp=k ij vafdr fd;k tkrk gSA izkIr fcUnqvksa dks feykus ls izkIr js[kk
Y dh X ij izrhixeu js[kk dgykrh gSA fiNys mnkgj.k la[;k 7 esa Y dh X ij izrhixeu js[kk dh jpuk
osQ fy, Y osQ loksZÙke ewY;kas dh x.kuk fuEu izdkj dh tk,xhμ

Y dk X ij izrhixeu lehdj.k Y = 1.138X + 80.78

X osQ okLrfod ;k iznÙk ewY; Y osQ laxf.kr ewY;

56 1.138 × 56 + 80.78 = 144.51
42 1.138 × 42 + 80.78 = 128.58
72 1.138 × 72 + 80.78 = 162.72
36 1.138 × 36 + 80.78 = 121.75
63 1.138 × 63 + 80.78 = 152.47
47 1.138 × 47 + 80.78 = 134.27
55 1.138 × 55 + 80.78 = 143.37
49 1.138 × 49 + 80.78 = 136.54
39 1.138 × 39 + 80.78 = 125.16
42 1.138 × 42 + 80.78 = 128.58
68 1.138 × 68 + 80.78 = 158.16
60 1.138 × 60 + 80.78 = 149.06

Y dh X ij izrhixeu js[kk dks fuEu fp=k esa n'kkZ;k x;k gSA bl js[kk dh lgk;rk X osQ vU; ewY;ksa osQ fy,
Hkh Y osQ loksZÙke ewY;ksa dh x.kuk dh tk ldrh gSA

nksuksa izrhixeu js[kk,¡ tgk¡ dkVrh gSa og nksuksa Jsf.k;ksa osQ vadxf.krh; ekè; ls izkIr fcUnq gSA

115

120

125

130

135

140

145

150

155

160

30 35 40 45 50 55 60 65 70 75

165

80

X = .706Y – 46.74

Y = 1.138X – 80.78

Y
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js[kh; izrhixeu osQ lehdj.k mu loksZi;qDr js[kkvksa osQ lehdj.k gksrs gSa ftUgsa
U;wure oxZ i¼fr osQ vk/kj ij [khapk tkrk gSA

13-4 f}pj vko`fÙk caVu esa izrhixeu xq.kkadksa dh x.kuk (Calculation of
Co-efficients Regression in Binomial Frequency Distribution)

f}pj vko`fÙk caVu esa izrhixeu xq.kkadksa dks Kkr djus dh izfØ;k fuEu izdkj gSμ

(i) loZizFke lglEcU/&lkj.kh dh jpuk dh tkrh gSA bl lkj.kh osQ fuekZ.k dh izfØ;k dk fo'ys"k.k
lglEcU/ okys vè;k; esa fd;k tk pqdk gSA

(ii) lglEcU/ lkj.kh esa in fopyu jhfr dk iz;ksx dj Σfdxdy, Σfdx2, Σfdy2, Σfdx rFkk Σfdy dh x.kuk
dh tkrh gSA

(iii) fuEu lw=kksa osQ iz;ksx }kjk b1 rFkk b2 dh x.kuk dh tkrh gSμ

X dk Y ij izrhixeu xq.kkad (b1)

b1 = 
i
i

fdxdy fdx fdy

fdy fdy
x

y

Σ
Σ Σ

Σ
Σ

−L
NM

O
QP

−
L
NM

O
QP

.

( )
N

N
2

2

Y dk X ij izrhixeu xq.kkad (b2)

b2 = 
i
i

fdxdy fdx fdy

fdx fdx
y

x

Σ
Σ Σ

Σ
Σ

−L
NM

O
QP

−
L
NM

O
QP

( . )

( )
N

N
2

2

mgkgj.k (Illustration) 5:

fuEu lkj.kh esa 50 ifr&ifRu;ksa dh vk;q osQ vk/kj ij ofxZr vko`fÙk caVu dks fn[kk;k x;k gSμ

ifr dh vk;q (X)
ifRu dh vk;q (Y) ;ksx

20—25 25—30 30—35

16—20 9 14 — 23
20—24 6 11 3 20
24—28 — — 7 7

;ksx 15 25 10 50

izrhixeu js[kk,a Kkr dhft, rFkk (i) ifr dh vk;q tcfd iRuh dh vk;q 20 o"kZ gks rFkk (ii) iRuh dh vk;q
tcfd ifr dh vk;q 30 o"kZ gks] dk vuqeku yxkb,A
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gy (Solution):

izrhixeu xq.kkadksa dh x.kuk

iRuh dh vk;q (o"kZ) ifr dh vk;q (o"kZ) X ;ksx dy fdy fdy2 fdxdy
Y 20–25 25–30 30–35

1 0
16–20 9 14 — 23 – 1 – 23 23 9

9 0

0 0 0
20–24 6 11 3 20 0 0 0 0

0 0 0

1
24–28 — — 7 7 1 7 7 7

7

;ksx 15 25 10 50 – 16 30 16

dx – 1 0 + 1 Σfdy Σfdy2 Σfdxdy

fdx – 15 0 0 – 5 Sfdx

fdx2 15 0 10 25 Σfdx2 ix = 6

fdxdy 9 0 7 16 Σfdxdy iy = 4

X dk Y ij izrhixeu xq.kkad

bxy = 
ix
iy

fdxdy fdx fdy

fdy fdy

Σ
Σ Σ

Σ
Σ

−L
NM

O
QP

−
L
NM

O
QP

.

( )
N

N
2

2

= 
5
4

16 5 16
50

30 16
50

2

−
− × −L

NM
O
QP

−
−L

NM
O
QP

( )

= 
5
4

16 16
30 5 12
( . )

( . )
−
−

= 
5
4

14 4
24 88

×
.
.

= 
7200
99 52.  = .72

X dh Y ij izrhixeu js[kk

X – X = bxy (Y – Y )
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X = Ax ± 
Σfdx ix

N
×

= 27.5 + 
−

×
5

50
5

= 27.5 – 0.5 = 27

Y = Ay ± 
Σfdy iy

N
×

= 22 + 
−

×
16

50
4

= 22 – 1.28 = 20.72

X = 27, Y = 20.72, bxy = .72
vr% X – 27 = .72 (Y – 20.72)

X – 27 = .72y – 14.92
X = .72y – 14.92 + 27
X = .72y + 12.08 ...(i)

Y dk X ij izrhixeu xq.kkad

byx = 
iy
ix

fdxdy fdx fdy

fdx fdx

Σ
Σ Σ

Σ
Σ

−L
NM

O
QP

−
L
NM

O
QP

.

( )
N

N
2

2

= 
4
5

16 5 16
50

25 5
50

2

−
− × −L

NM
O
QP

−
−L

NM
O
QP

( )

= 
4
5

16 16
25 0 5

×
−
−

( . )
( . )

= 
4
5

14 4
24 5

×
.
.

= 
57 6
122 5

.
.  = .47

Y dh X ij izrhixeu js[kk

Y – Y = bxy(X – X )

Y = 20.72, X = 27, byx = .47
Y – 20.72 = .47(X – 27)
Y – 20.72 = .47X – 12.69

Y = .47X – 12.96 + 20.72
Y = .47X + 8.03

iRuh (Y) dh vk;q 20 o"kZ gks rks ifr (X) dh vk;qμ
X = .72Y + 12.08
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X = .72 × 20 + 12.08
X = 14.4 + 12.08

X = 26.48 o"kZ gksxhA

ifr (X) dh vk;q 30 o"kZ gks rks iRuh (Y) dh vk;qμ
Y = .47X + 8.03
Y = .47 × 30 + 8.03
Y = 14.10 + 8.03

Y = 22.13 o"kZ gksxhA

xq.kkad fdls dgrs gSa\

13-5 U;wure&oxZ jhfr }kjk izrhixeu lehdj.k Kkr djuk (Find the Equation of
Regression by Least-Square Method)

loksZi;qDr js[kk,¡ U;wure oxZ i¼fr }kjk [khaph tkrh gSa] izrhixeu lehdj.k bu js[kkvksa osQ gh lehdj.k gksrs
gSa] vr% i¼fr }kjk izrhixeu lehdj.k Hkh Kkr fd, tk ldrs gSaA bl i¼fr dk o.kZu lglEcU/ okys vè;k;
esa Hkh fd;k tk pqdk gSA izrhixeu lehdj.k Kkr djus dh izfØ;k fuEu izdkj gSμ

(i) fn, gq, ewY;ksa dh lgk;rk ls ΣX, ΣY, ΣXY, ΣY2 rFkk ΣX2 Kkr dj fy, tkrs gSaA

(ii) ‘a’ ,oa ‘b’ dh x.kuk fuEu izlkekU; lehdj.kksa dh lgk;rk ls dh tkrh gSμ

X dk Y ij izrhixeu
X = a + by

Σx = Na + bΣy ...(i)
Σxy = aΣy + bΣy2 ...(ii)

Y dk X ij izrhixeu
Y = a + bx

Σy = Na + bΣx ...(i)
Σxy = aΣx + bΣx2 ...(ii)

fuEu mnkgj.k }kjk bl izfØ;k dks Li"V fd;k x;k gSμ

mgkgj.k (Illustration) 6: f}pj lead fn, gq, gSaμ

X Y
1 6
5 1
3 0
2 0
1 1
1 2
7 1

3 5
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(a) Y dh X ij izrhixeu js[kk izkIr dhft, ,oa Y Kkr dhft, tcfd X = 10 gksA

(b) X dh Y ij izrhixeu js[kk izkIr dhft, ,oa X Kkr dhft, tcfd Y = 2.5 gksA

(c) dkyZ fi;lZu osQ lglEcU/ xq.kkad dk ifjdyu dhft,A

gy (Solution):

U;wure&oxZ jhfr

X Y X2 Y2 XY

1 6 1 36 6
5 1 25 1 5
3 0 9 0 0
2 0 4 0 0
1 1 1 1 1
1 2 1 4 2
7 1 49 1 7
3 5 9 25 15

23 16 99 68 36

ΣX ΣY ΣX2 ΣY2 ΣXY

Y dh X ij izrhixeu js[kk
ΣY = Na + bΣX

ΣXY = aΣX + bΣX2
16 = 8a + 23b ...(i)
36 = 23a + 99b ...(ii)

lehdj.k (i) dks 23 o lehdj.k (ii) dks 8 ls xq.kk dj ?kVkus ijμ
368 = 184a + 529b
288 = 184a + 792b

– – –

80 = – 263b

∴ b = – 
80
263  = – .304

lehdj.k (i) esa b dk eku j[kus ijμ
16 = 8a + (23 × – .304)
16 = 8a – 6.992 or – 8a = – 6.992 – 16

– 8a = – 22.992 or a = 2.874
Y = a + bX or Y = 2.874 – .304X

tc X = 10 gS rks Y dk eku
Y = 2.874 – .304 × 10 = 2.874 – 3.04 = – .166

X dh Y ij izrhixeu js[kk
ΣX = Na + bΣY

ΣXY = aΣY + bΣY2

23 = 8a + 16b ...(i)
36 = 16a + 68b ...(ii)

lehdj.k (i) dks 2 ls xq.kk djosQ (ii) esa ls ?kVkus ijμ
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36 = 16a + 68b
46 = 16 + 32b

– – –

– 10 = 36b

b = – 
10
36  = – .278

lehdj.k (i) esa b dk eku j[kus ij
23 = 8a + (16 × – .278) or 23 = 8a – 4.448

– 8a = – 4.448 – 23 or – 8a = 27.448 or a = 3.431
X = a + bY
X = 3.431 – .278Y

tc Y dk ewY; 2.5 gS rks X dk ewY;
X = 3.431 – .278Y × 2.5 = 3.431 – .695 = 2.736

dkyZ fi;lZu dk lglEcU/ xq.kkad

r = b b1 2×

X dk Y ij izrhixeu lehdj.k X = 3.431 – .278Y gS vFkkZr~

b1 = –.278

Y dk X ij izrhixeu lehdj.k Y = 2.874 – .304X gS vFkkZr~
b2 = .304

r = – 278 304× . = − .084512 = – .2907

mgkgj.k (Illustration) 7: fuEu tkudkjh osQ vk/kj ij] izrhixeu lehdj.kksa dh x.kuk dhft,μ

  ΣX = 30   ΣY = 40 ΣXY = 214
ΣX2 = 220 ΣY2 = 340  N = 5

lglEcU/ xq.kkad Hkh Kkr dhft,A

gy (Solution): bls U;wure oxZ jhfr }kjk gy fd;k tk,xkA
X = a + by

a rFkk b dk eku fuEu izdkj Kkr fd;k tk,xkμ

ΣX = Na + bΣY ...(i)
ΣXY = aΣY + bΣY2 ...(ii)

30 = 5a + 40b
214 = 40a + 340b

lehdj.k (i) dks 8 ls xq.kk djus ij
240 = 40a + 320b

– – – ?kVkus ij

– 26 = 20b
b = – 1.3

b dk eku lehdj.k (i) esa j[kus ij
30 = 5a + 40 × – 1.3
30 = 5a – 52
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a = 
82
5  = 16.4

izrhixeu lehdj.k X = 16.4 – 1.3Y
Y = a + bx

a rFkk b dk eku fuEu izdkj Kkr fd;k tk,xkμ

ΣY = Na + bΣX ...(i)
ΣXY = aΣX + bΣX2 ...(ii)

40 = 5a + 30b
214 = 30a + 220b

lehdj.k (i) dks 6 ls xq.kk djus ij
240 = 30a + 180b

– – – ?kVkus ij

– 26 = 40b

b = – 
26
40  = – .65

lehdj.k (i) esa b dk eku j[kus ijμ
40 = 5a + 30 × ( – .65)
40 = 5a – 19.5

40 + 19.5 = 5a

a = 
59 5

5
.

 = 11.9

izrhixeu lehdj.kμ Y = 11.9 – .65X

lglEcU/ xq.kkad = b b1 2×

= – 13 65. .×  = – .845
= – .92

mgkgj.k (Illustration) 8: uhps vk; vkSj miHkksx O;; osQ vk¡dM+s fn, x, gSa] Kkr djksμ

(i) miHkksx iQyu vFkkZr~ miHkksx O;; dk vk; ij lekJ;.kA

(ii) vkSlr miHkksx O;; vkSj vkSlr vk; Lrj ij vkSlr miHkksx izo`fÙkA

(iiii) miHkksx O;; tc vk; 450 #- gksA

vk; miHkksx O;;

(Income) (Consumption expenditure)

200 180
300 270
400 320
600 480
900 700
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gy (Solution):

vk; dks X rFkk miHkksx O;; dks Y ekuus ijμ

X Y X  = 480 Y  = 390 dx2 dxdy
dx dy

200 180 – 280 – 210 78400 58800
300 270 – 180 – 120 32400 21600
400 320 – 80 – 70 6400 5600
600 480 120 90 14400 10800
900 700 420 310 176400 130200

ΣX = 2400 ΣY = 1950 308000 227000

X = 
2400

5  = 480

Y = 
1950

5  = 390

(i) miHkksx iQyu ;k y dk x ij izrhixeu lehdj.k

byx = 
Σ
Σ
dxdy
dx2

227000
308000

=  = .74

Y – Y = byx (X – X )
Y – 390 = .74 (X – 480)

Y = .87X – 355.20 + 390
Y = .87X + 34.80

miHkksx iQyu osQ :i esa C = .87Y + 34.80

(ii) vkSlr miHkksx O;; = 390

vkSlr vk; = 480

vkSlr miHkksx dh izo`fÙk = 
C
Y

=
390
480  = .81

(iii)   miHkksx O;; tc vk; = 450
C = .74Y + 34.80

= 333 + 34.80 = 367.80

tc 450 #- vk; gS rks miHkksx 367.80 gksxkA

izrhixeu lehdj.k esa a rFkk b dk eku fuEu lehdj.kksa dh lgk;rk ls Hkh Kkr fd;k tk ldrk gSμ

a = Y  – bX ...(i)

b = 
Σ
Σ
XY XY
X X

−
−

N
N2 2 ...(ii)

mijksDr mnkgj.k la[;k 12 dks bu lehdj.kksa osQ iz;ksx }kjk ljyrk ls gy fd;k tk ldrk gS] igys b dk ewY;
Kkr fd;k tk,xkμ

b = 
214 5 6 8
220 5 36

− × ×
− ×
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= 
214 240
220 180

26
40

−
−

= −  = – .65

b dk eku lehdj.k (i) esa j[kus ij
a = 8 – (– .65 × 6)

= 8 + 3.9 = 11.9

;gh ewY; izlkekU; lehdj.k dh lgk;rk ls Kkr fd, x, FksA

;fn Js.kh esa vadxf.krh; ekè; ls fopyu Kkr fd, x, gSa rks a rFkk b dk ewY; fuEu izdkj Kkr fd;k tk,xkμ

a = y bx− ...(i)

b = 
Σ
Σ

xy
x2 ...(ii)

;gk¡ x = ( )X X−

y = ( )Y Y−

vuqeku dh izeki =kqfVμizrhixeu js[kkvksa ls ,d Js.kh osQ fy, fn, gq, pj&ewY; ls lEc¼ nwljh vkfJr
Js.kh osQ pj&ewY; dk loksZi;qDr vuqeku yxk;k tkrk gSA ;g Kkr djus osQ fy, fd gekjk vuqeku ;FkkZFkrk
osQ ftruk fudV gS] vuqeku dh izeki =kqfV fudkyuh vko';d gksrh gSA

nwljs 'kCnksa esa] vkfJr Js.kh osQ okLrfod ewY;ksa vkSj laxf.kr ;k izo`fÙk&ewY;ksa osQ fopyuksa dk vkSlr eki gh
vuqeku dh izeki =kqfV gSA ;g vLi"V fopj.k ekikad dk oxZewy gksrk gSA vUrj osQoy brukgS fd blesa
okLrfod ewY;ksa osQ laxf.kr izo`fÙk ewY;ksa ls fopyu fy, tkrs gSa] lekurj ekè; ls ughaA

nksuksa izrhixeu js[kkvksa osQ vuqikr dh izeki =kqfV;k¡ fuEufyf[kr lw=kksa }kjk fudkyh tk;saxhμ

x dk y ij Sxy = Σ
( )x xc− 2

N

y dk x ij Syx = 
Σ( )y yc− 2

N
;fn lg&lEcU/ xq.kkad fn;k gks rks izeki =kqfV fudkyus esa bl lw=k dk iz;ksx fd;k tkrk gSμ

Σxy = σ x r1 2− Σyx = σ y r1 2−

x.kuk dh n`f"V ls ;g lw=k ljy ugha gS D;ksafd muosQ fy, x vkSj y osQ laxf.kr ewY; xc vkSj yc ;k ox o oy

Kkr djus iM+rs gSaA vuqeku osQ izeki foHkze lw=kksa ls Hkh izR;{k :i ls vkdfyr fd;s tk ldrs gSaμ

x dk y ij Sxy = 
Σ Σ Σx a x b xy2 − −

N

y dk xy ij Syx = 
Σ Σ Σy a y b xy2 − −

N
mgkgj.k (Illustration) 9: fuEu vk¡dM+ksa ls nksuksa jhfr;ksa }kjk izrhixeu js[kkvksa osQ vuqeku dh izeki =kqfV;k¡ Kkr
dhft,μ

x : 1 2 3 4 5
y : 2 5 3 8 7
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gy (Solution): y osQ fn, gq, ewY;ksa dks x osQ y ij lehdj.k esa rFkk x osQ ewY;ksa dks y osQ x ij lehdj.k esa
vkfn"V djus ij Øe'k% x vkSj y osQ laxf.kr ewY; xc o yc fudky fy, tk;saxs fiQj fuEufyf[kr lkj.kh cukbZ
tk,xhμ

vuqeku&izeki =kqfV (U;wure oxZ jhfr)

U;wure oxZ jhfr fopyu fopyu fopyu
x }kjk xf.kr ewY; (x – xc) (x – x2)2 y yc (y – yc) (y – yc)2

xc = 0.5 + 0.5y

1 .5 – 0.5 0.25 2 2.4 – 0.4 0.16
2 3.0 – 1.0 1.00 5 3.7 1.3 1.69
3 2.0 + 1.0 1.00 3 5.0 – 2.0 4.00
4 4.5 – 0.5 0.25 8 6.3 1.7 2.89
5 4.0 + 1.0 1.00 7 7.6 – 0.6 0.36

3.50 9.10

Sxy =
Σ( ) .x xc−

=
2 3 50

5N
Syx =

Σ( ) .y yc−
=

2 9 10
5N

Sxy = 0 70.  = .84 Syx= 182.  = 1.35

iznÙk lehdj.kksa ls ekè;&ewY; izrhixeu Kkr djuk (Find the mean-value Regression by
given Equation)

xq.kkadksa dh x.kukμ;fn nksuksa izrhixeu lehdj.k Kkr gksa rks mudks gy djosQ x vkSj y osQ ekè; ( x  o y )

fudkys tkrs gSaA ijUrq x osQ y ij lehdj.k ls bxy vkSj y osQ x ij lehdj.k ls byx Hkh Kkr fd;s tk ldrs gSaA
ijUrq dHkh&dHkh lehdj.k bl izdkj fn, tkrs gSa fd muosQ fujh{k.k ls ;g fuf'pr ugha fd;k tk ldrk gS
fd muesa ls dkSu&lk x dk y ij vkSj y dk x ij izrhixeu izLrqr djrk gSA ,slh fLFkfr esa fdlh ,d dks x

dk y ij izrhixeu lehdj.k ekudj byx Kkr dj fy;k tkrk gS vkSj blh izdkj nwljs lehdj.k dh lgk;rk
ls byx fudky fy;k tkrk gSA ;fn bxy vkSj byx dk xq.kuiQy 1 ls vfèkd gS rks gekjh ifjdYiuk xyr gS D;ksafd
r2 > 1. ;fn ,slk gks rks iz'u dks fiQj ls gy djuk iM+rk gSA bl ckj ml lehdj.k dks Y dk X ij lehdj.k
ekuuk gksxk ftls igys X dk Y ij ekuk FkkA bl izdkj byx vkSj bxy dh xq.kk 1 ls vfèkd ugha gksxh vkSj ifj.kke
'kq¼ gksaxsA

mgkgj.k (Illustration) 10: ;fn nks izrhixeu lehdj.k fuEu izdkj gksa rks x o y osQ ekè; ewY; fudkfy, vkSj
lg&lEcUèk xq.kkad fudkfy,μ

 4y – 15x + 530 = 0
20x – 3y – 975 = 0

gy (Solution)% x o y osQ ekè; ewY;
4y – 15x ± – 530 ...(1)

 – 3y + 20x = 975 ...(2)

leh- (1) esa 3 rFkk leh- (2) esa y dk xq.kk djus ij]
12y – 45x = – 1590

  – 12y + 80x = 3900

  35x = 2310



220 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

x = 
2310

35
x = 66

x dk eku leh- (1) esa j[kus ij]
12y – 45x = – 1590

12y – 45 × 66 = – 1590
12y – 2970 = – 1590

12y = 1380

y = 
1380

12
y = 115

lg&lEcUèk xq.kkad dh x.kukμlg&lEcUèk xq.kkad Kkr djus osQ fy, nksuksa izrhixeu xq.kkad fudkyus gksaxsA
lehdj.k Li"V :i ls ugha fn;s gSaA vr% igys dks y dk x ij vkSj nwljs dks x dk y ij izrhixeu lehdj.k
ekudj nksuksa xq.kkad fudkys tk;saxsA

y dk x ij izrhixeu x dk y ij izrhixeu
4y – 15x + 530 = 0 – 3y + 20x = 975

4y = 15x 20x = 3y

byx =
15
4

bxy =
3
20

byx = 3.75 bxy = 0.15

r = byx bxy−

 = 3 75 0 15. .×

r = .75

mgkgj.k (Illustration) 11: nks ;kn`fPNd pj&ewY; x vkSj y ls lEcfUèkr izrhixeu lehdj.k fuEu izdkj gSaμ
 3x + 2y – 26 = 0
   6x + y – 31 = 0

Kkr dhft,μ

(d) x vkSj y osQ eè;d ewY;

([k) x vkSj y esa fu'p;u xq.kkad rFkk lg&lEcUèk xq.kkad

(x) y dk izeki fopyu σy ;fn x dk izlj.k σ x2  = 25

gy (Solution): loZizFke x vkSj y osQ ewY; dh x.kuk djus ij]
3x + 2y = 26 ...(1)

6x + y = 31 ...(2)

leh- (2) esa 2 dk xq.kk djus ij
 3x + 2y = 26

12x + 2y = 62 (?kVkus ij)
  –    – –

– 9x = – 36

x = −
−
36
9



uksV

LOVELY PROFESSIONAL UNIVERSITY 221

bdkbZ—13% lk/kj.k izrhixeu xq.kkad fof/

  x = 4

x dk eku leh- (1) esa j[kus ij]
3x + 2y = 26

3 × 4 + 2y = 26
12 + 2y = 26

2y = 26 – 12
 2y = 14

y = 14
2

y = 7

lg&lEcUèk xq.kkad Kkr djus osQ fy, bxy vkSj byx dh x.kuk
byx bxy

3x + 2y = 26 12x + 2y = 62
2y = – 3x + 26 12x = – 2y + 62

byx =
− 3
2

bxy = – 
2
12

byx = – 1.5 bxy = .167

r = byx bxy×

= − × −1.5 .167

= .2505
r = – .50

 y dk izeki fopyu = σy

σx
2 = 25, σx = 5, byx = – 1.5

 byx = r
oy
ox

 – 1.5 = – 0.5 
oy
5

   
−
−

1.5
0.5

 × 5 = oy

 oy = 15

mgkgj.k (Illustration) 12: (1) fuEufyf[kr lwpuk ls xf.kr dhft,μ

(i) nksuksa izrhixeu xq.kkad] (ii) lg&lEcUèk xq.kkad] (iii) nksuksa izrhixeu lehdj.kA

N = 10 Σx = 350 Σy = 310 Σx2 = 162 Σy2 = 222 Σxy = 92

(2) fuEufyf[kr vk¡dM+ksa osQ vkèkkj ij y dk x ij vkSj x dk y ij izrhixeu xq.kkad Kkr dhft,μ

Σx = 50 x  = 5 Σy = 60 y  = 6 Σxy = 350

Variance of x Variance of y = 9

x dk izlj.k = 4   y dk izlj.k = 9

gy (Solution):

(i) x vkSj y osQ fopyu muosQ lekUrj ekè; ls fy, x, gSaμ

y dk x ij izrhixeu xq.kkad
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 byx = 
Σ
Σ

xy
x( )2

92
162

=  = 0.568

x dk y ij izrhixeu xq.kkad

 bxy = 
Σ
Σ

xy
y2

92
222

=  = 0.414

(ii) lg&lEcUèk xq.kkad dh x.kuk

   r = bxy byx×

= . .568 414×  = .4849

(iii) lehdj.kksa dh x.kuk

x =
Σx
N

=
350
10

 = 35 y =
Σy
N

=
310
10  = 31

x dk y ij lehdj.k y dk x ij lehdj.k

x – x = bxy (y – y ) y – y = byx (x – x )

x – 35 = 0.414 (y – 3) y – 31 = 0.568 (x – 35)
x – 35 = 0.414y – 12.834 y – 31 = 0.568x – 19.88

x = 0.414y + 12.834 + 35 y = 0.568x – 19.88 + 31
x = 0.414y + 22.166 y = 0.568x + 11.12

izrhixeu xq.kkadksa dks Kkr djus osQ fy, N Σ x2 o Σ y2 osQ eku Kkr djuk vko';d gSA

N = 
Σx
x

=
.50
5  = 10

ox2 =
Σ Σx x2 2

N N
− FHG
I
KJ σ2y =

Σ Σy y2 2

N N
− FHG
I
KJ

4 =
Σx2 250
10 10

− FHG
I
KJ 9 =

Σy2 260
10 10

− FHG
I
KJ

4 =
Σx2

10  – 25 9 =
Σ Σy y2

2
2

10
6 360

10
− =

−( )

4 =
Σx2 250

10
−

90 = Σy2 – 360

40 + 250 = Σx2 90 + 360 = Σy2

Σx2 = 290 Σy2 = 450

x dk y ij x dk y ij

bxy =
Σ Σ Σ
Σ Σ
xy x y
y y
× − ×
× −
N
N2 2( )

bxy =
Σ Σ Σ
Σ Σ
xy x y
x x
× − ×
× −
N
N2 2( )

=
350 50 60
450 10 60 2

× − ×
× −

p
( )

=
350 10 50 60
290 10 50 2

× − ×
× − ( )

=
3 500 3 000
4 500 3 600
, ,
, ,

−
−

=
3 500 3 000
2 900 2 500
, ,
, ,

−
−
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=
500
900

=
500
400

= .556 byx = 1.25

Lo&ewY;kadu (Self Assessment)

fuEufyf[kr esa izrhixeu xq.kkad Kkr dhft,μ

1. fuEu ls izrhixeu xq.kkad o lg&laca/ xq.kkad dh x.kuk dhft,μ
X : 10 20 30 40 50
Y : 20 50 30 80 70

2. fuEufyf[lr vk¡dM+ksa ls izrhixeu xq.kkad rFkk lg&lEcUèk xq.kkad dh x.kuk dhft,μ
x : 10 20 30 40 50
y : 20 50 30 80 70

3. fuEu vk¡dM+ksa ls U;wure oxZ jhfr }kjk nksuksa lehdj.kksa dh x.kuk dhft, vkSj izrhixeu xq.kkad }kjk
ifj.kke dh tk¡p dhft,μ

x : 1 2 3 4 5

y : 2 4 5 3 6

13-6 lkjka'k (Summary)

• izrhixeu xq.kkad og vuqikr gS tks ;g crykrk gS fd ,d Js.kh osQ pj ewY;ksa esa 1 dk ifjorZu gksus
ls nwljh Js.kh osQ pj&ewY;ksa esa vkSlru fdruk ifjorZu gksxkA

• izrhixeu lehdj.k dh rjg izrhixeu xq.kkad Hkh nks gksrs gSaA

• nks lEc¼ Jsf.k;ksa osQ vyx&vyx pj ewY; fn, gksus ij izrhixeu xq.kkadksa dh x.kuk dks ljy cukus
osQ fy, fuEu fof/;ksa dk iz;ksx fd;k tkrk gS] ;s fof/;k¡ izeki fopyu ,oa lglEcU/ xq.kkad Kkr
djus dh jhfr;ksa ij vk/kfjr gSaA

• izrhixeu js[kkvksa dh jpuk izrhixeu lehdj.kksa dh lgk;rk ls dh tkrh gSA

• loksZi;qDr js[kk,¡ U;wure oxZ i¼fr }kjk [khaph tkrh gSa] izrhixeu lehdj.k bu js[kkvksa osQ gh lehdj.k
gksrs gSa] vr% i¼fr }kjk izrhixeu lehdj.k Hkh Kkr fd, tk ldrs gSaA

• lg&lEcUèk xq.kkad Kkr djus osQ fy, nksuksa izrhixeu xq.kkad fudkyus gksaxsA

13-7 'kCndks'k (Keywords)

• iznÙkμ fn;k gqvkA

• xq.kkadμ fdlh pj osQ xq.ku dk tks vad gksA

• izekiμ izekf.kr djus okyk] vkÑfr] :iA

13-8 vH;kl&iz'u (Review Questions)

1. izrhixeu xq.kkad dh O;k[;k dhft,A

2. izrhixeu xq.kkad dk ifjdyu djus dh fof/ crkb,A

3. izrhixeu js[kkvksa dh jpuk fdl izdkj dh tkrh gSA le>kb,A
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4. U;wure oxZ jhfr }kjk izrhixeu lehdj.k Kkr djus dh fof/ crkb,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1. bxy = 0.5, byx = 1.3, r = + 0.806 2. 0.81

3. x = .2 + 7y, y = 1.9 + .7x

13-9 lanHkZ iqLrosaQ (Further Readings)

1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055

2. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

3. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

14.1 lglacaèk fo'ys"k.k (Correlation Analysis)

14.2 lglacaèk fo'ys"k.k dk egRo (Importance of Correlation Analysis)

14.3 izrhixeu fo'ys"k.k (Regression Analysis)

14.4 izrhixeu fo'ys"k.k dk egÙo ,oa mi;ksx (Importance and Uses of Regression Analysis)
14.5 lglacaèk rFkk izrhixeu fo'ys"k.k esa varj (Difference between Correlation and Regression

Analysis)
14.6 izrhixeu ,oa lglEcU/ (Regression and Correlation)

14.7 izrhixeu xq.kkadksa }kjk lglEcU/ xq.kkad dk fu/kZj.k (Determination of Correlation
Coefficient by Regression Coefficients)

14.8 lkjka'k (Summary)

14.9 'kCndks'k (Keywords)

14.10 vH;kl&iz'u (Review Questions)

14.11 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lglaca/ fo'ys"k.k rFkk mlds egRo dks le>us esaA

• izfrxeu fo'ys"k.k dk egÙo ,oa mi;ksx dks tkuus esaA

• lglaca/ rFkk izrhixeu fo'ys"k.k ds varj dks Li"V djus esaA

• izrhixeu xq.kkadks }kjk lglaca/ xq.kkad dk fu/kZj.k fdl izdkj gksrk gS\ bldh O;k[;k djus esaA

izLrkouk (Introduction)

lglEcU/ (Correlation) dk fl¼kUr osQoy ;g Li"V djrk gS fd nks ijLij lEc¼ Jsf.k;ksa esa fdruk vkSj
fdl izdkj (fn'kk) dk laca/ gSA ijUrq ;fn ,d LorU=k Js.kh osQ fdlh fuf'pr (;k Kkr) ewY; osQ vk/kj
ij nwljh vkfJr Js.kh osQ rRlaoknh ewY; dk loksZi;qDr vuqeku yxkuk gks rks mlosQ fy, lglEcU/ osQ ctk,
izrhixeu fo'ys"k.k dk lgkjk ysuk iM+rk gSA mnkgj.kkFkZ] fdlh oLrq dh dher vkSj mldh ek¡x osQ chp
lglEcU/ xq.kkad }kjk ;g rks irk py tkrk gS fd bu nks pjksa ;k Jsf.k;ksa esa fdl izdkj dk vkSj fdruk lEcU/

bdkbZμ14: lglaca/ fo'ys"k.k cuke izrhixeu fo'ys"k.k
(Correlation Analysis Vs. Regression Analysis)
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gS ijUrq fdlh fuf'pr dher osQ fn, gksus ij ekax fdruh gksxh] ;g vuqeku osQoy izrhixeu (lehdj.k) }kjk
gh yxk;k tk ldrk gS u fd lglEcU/ xq.kkad }kjkA bl izdkj izrhixeu fo'ys"k.k nks pjksa osQ chp
vkSlr&lEcU/ (Average relationship) dks O;Dr djrk gS vkSj blls iwokZuqeku ;k Hkfo";ok.kh (Estimation
or Prediction) lEHko gks ikrh gSA

14-1 lglaca/ fo'ys"k.k (Correlation Analysis)

nks pjksa osQ chp esa ik;s tkus okys lEcU/ dh ek=kk dk fooj.k lglEcU/ fo'ys"k.k osQ vUrxZr vkrk gSA
lglEcU/ fo'ys"k.k ls vfHkizk; ;g gS fd lEcfU/r pjksa esa fdl izdkj dk vkSj fdruk lEcU/ gSA lglEcU/
fo'ys"k.k ij vk/kfjr vuqeku vf/d fo'oluh; ,oa okLrfodrk osQ fudV gksrs gSaA

lglEcU/ osQ xgu vè;;u gsrq fuEufyf[kr ckrksa ij è;ku nsuk vko';d gSμ

(1) izR;{k lEcU/ (Direct Relationship)μnksuksa leadekykvksa esa izR;{k dk;Z&dj.k lEcU/ gks ldrk gSA
oqQN ?kVuk,a ,slh gksrh gSa fd os fdlh osQ dkj.ko'k gksrh gSaA mnkgj.k osQ fy,] ewY; vkSj ekax esa izk;%
Í.kkRed lEcU/ gksrk gSA bldk rkRi;Z ;g gS fd ewY; osQ ifjorZu osQ dkj.k gh ekax esa ifjorZu gksrs
gSaA

(2) lglEcU/ dk vU; dksbZ lekiorZd dkj.k (Correlation due to any other Common Cause)μ;g
Hkh lEHko gks ldrk gS fd nksuksa Jsf.k;ksa esa izR;{k lEcU/ u gksdj fdlh vU; lekiorZd dkj.k
(common cause) osQ ifj.kkeLo:i ,slk gks ldrk gSA mnkgj.k osQ fy,] eksVj dkj ,oa VsyhiQksu nksuksa
esa /ukRed lglEcU/ gksus dk ;g vk'k; dnkfi ugha gS fd izR;sd eksVj dkj okyk vfuok;Z :i ls
VsyhiQksu Hkh j[krk gSA okLro esa vk; rhljk ,slk dkj.k gS tks nksuksa dks izHkkfor djrk gSA vFkkZr~ vf/
d vk; okys gh lkekU;r% dkj ,oa VsyhiQksu j[krs gSaA

(3) ijLij izfrfØ;k (Mutual Reaction)μ;g loZnk vko';d ugha gS fd ,d Js.kh gh nwljh dks
izHkkfor djs] ;g lEHko gks ldrk gS fd nksuksa leadekyk,a vkil esa gh ,d&nwljs ls izHkkfor gksaA ,slh
fLFkfr esa ;g Kkr djuk dfBu gks tkrk gS fd dkSu&lh dkj.k gS vkSj dkSu&lh ifj.kkeA okLro esa nksuksa
gh dkj.k gks ldrh gSa vkSj nksuksa gh ifj.kkeA mnkgj.k osQ fy,] vk; vkSj f'k{kk ij O;; osQ eè; blh
izdkj dk lEcU/ gksrk gSA vk; c<+us ij f'k{kk ij O;; c<+rk gS vkSj f'k{kk c<+us ij vk; c<+rh gSA
vr% ;s nksuksa vU;ksU;kfJr gSaA

(4) fujFkZd lEcU/ (Useless or Nonsense Spurious Correlation)μ;fn nks pjksa osQ chp lglEcU/
ik;k tkrk gS] ijUrq dkj.k&ifj.kke lEcU/ ugha ik;k tkrk rks ml lglEcU/ dks fujFkZd lglEcU/
(useless or nonsense or spurious correlation) dgk tkrk gSA dHkh&dHkh lexz dh nks leadekyk,a
lEcfU/r ugha gksrha] ijUrq nSo;ksx osQ dkj.k muosQ fun'kZuksa esa lglEcU/ ik;k tkrk gS rks bl izdkj
dk lEcU/ fujFkZd gksxkA mnkgj.k osQ fy,] lSykfu;ksa (Tourists) dh la[;k esa o`f¼ vkSj vfèkd phuh
mRiknu esa /ukRed lEcU/ gS] rks ;g lEcU/ lkFkZd ugha dgyk;sxk oju~ ;g csdkj gksxkA

bl izdkj] ;fn Hkkjr eas dks;ys dk ewY; de gks tk;s vkSj lkFk gh vesfjdk esa Lo.kZ dk ewY; de
gks tk;s rks ;gka lglEcU/ Li"V gksus ij Hkh lglEcU/ ugha dgyk;sxkA bldk dkj.k ;g gS fd ,slk
nSo;ksx ls gqvk gSA

mi;qZDr foospu ls Li"V gS fd lglEcU/ dh fo|ekurk dk irk cM+s xgu fo'ys"k.k ls gh yxk;k tk ldrk
gSA izks- ckW¯MxVu osQ 'kCnksa esa] ¶tc dHkh nks ;k vf/d lewgksa vFkok oxks± vFkok leadekykvksa esa
fuf'pr lEcU/ fo|eku gks rks muesa lglEcU/ dk gksuk dgk tkrk gSA¸1 izks- MsouiksVZ osQ erkuqlkj]
¶lglEcU/ dk lEiw.kZ fo"k; i`Fko~Q fo'ks"krkvksa osQ eè; ik;s tkus okys ml ikjLifjd lEcU/ dh vksj laosQr
djrk gS] ftlosQ vuqlkj os oqQN lhek rd lkFk&lkFk ifjo£rr gksus dh izo`fÙk j[krh gSaA¸2 MkW- ckW¯MxVu osQ
erkuqlkj] ¶;fn lkjs izek.k ;g laosQr djrs gSa (lglEcU/ dh mifLFkfr osQ lkjs izek.k D;ksa u gksa\) fd (nksuksa
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Jsf.k;ksa esa) oqQN lEcU/ ik;k tkrk gS vkSj ik;k tk ldrk gS rks Hkh bu izek.kksa dh cM+h lko/kuh ls tkap djuh
pkfg,A¸ rHkh lgh fu"d"kZ ij igqapk tk ldrk gSA lkaf[;dh esa lglEcU/ dk fl¼kUr cgqr egÙoiw.kZ gSA bl
fl¼kUr dks fodflr djus o vk/qfud :i nsus dk Js; Úkafll xkYVu rFkk dkyZ fi;lZu dks gSA bl
fl¼kUr osQ vk/kj ij izR;sd {ks=k esa nks ;k vf/d ?kVukvksa osQ ijLij lEcU/ksa dk Li"Vhdj.k gksrk gSA
lglEcU/ fo'ys"k.k ls gesa ;g irk pyrk gS fd nks lEcfU/r py&ewY;ksa esa fdruk o fdl izdkj dk lEcU/
gSA izrhixeu (Regression) vkSj fopj.k vuqikr (Ratio of Variation) dh /kj.kk,a lglEcU/ lEcUèkh fl¼kUr
ij gh vk/kfjr gSaA budh lgk;rk ls nks lEcfU/r Jsf.k;ksa esa ls ,d esa fn;s gq, fuf'pr py&ewY; osQ vkèkkj
ij nwljh Js.kh osQ lEHkkfor py&ewY;ksa dk fo'oluh; vuqeku yxk;k tk ldrk gSA bl izdkj O;kogkfjd
thou osQ izR;sd {ks=k esa nks ;k nks ls vf/d lEcfU/r ?kVukvksa osQ ikjLifjd lEcU/ dk foospu djus esa ;g
fl¼kUr cgqr mi;ksxh fl¼ gksrk gSA

lglEcU/ dk izHkko gekjh Hkfo";ok.kh dh vfuf'prrk osQ foLrkj dks de djrk gSA

14-2 lglEcU/ fo'ys"k.k dk egÙo (Importance of Correlation Analysis)

lglEcU/ fo'ys"k.k dk iz;ksx mu leLr {ks=kksa (vkfFkZd] lkekftd] O;kolkf;d] vkfn) esa fd;k tkrk gS tgka
nks ;k vf/d pjksa osQ eè; dkj.k&ifj.kke lEcU/ ik;k tkrk gS ijUrq vFkZ'kkL=k esa bl rduhd dk fo'ks"k egÙo
gSA ewY; rFkk ekax] mRiknu rFkk jkstxkj] etnwjh rFkk ewY; lwpdkad] fofu;ksftr iwath ,oa vftZr ykHk rFkk vU;
,sls gh rF;ksa esa fudV dk lEcU/ ik;k tkrk gSA vFkZ'kkL=k es lglEcU/ osQ mi;ksx osQ ckjs esa uhloSaxj
(Neiswanger) fy[krs gSa] ¶lglEcU/ fo'ys"k.k vkfFkZd O;ogkj dks le>us esa ;ksx nsrk gS] fo'ks"k egÙoiw.kZ
pjksa ftu ij vU; pj fuHkZj djrs gSa] dks [kkstus esa lgk;rk nsrk gS] vFkZ'kkL=kh mu lEcU/ksa dks Li"V djrk gS
ftuls xM+cM+h iSQyrh gS rFkk mls mu mik;ksa osQ lq>ko nsrk gS ftuosQ }kjk fLFkjrk ykus okyh 'kfDr;ka izHkkoh
gks ldrh gSaA¸

14-3 izrhixeu fo'ys"k.k (Regression Analysis)

izrhixeu ;k lekJ;.k dk 'kkfCnd vFkZ gSμokfil ykSVuk ;k ihNs gVuk (going back or returning)A bl
vo/kj.kk dk iz;ksx loZizFke izfl¼ oSKkfud lj Úkafll xkYVu (Sir Francis Galton) us lu~ 1877 esa vius
'kks/i=kμ^iSr`d Å¡pkbZ esa eè;erk dh vksj izrhixeu vFkkZr~ okilh* (Regression towards Mediocrity in
Heriditary Stature) esa fd;k FkkA xkYVu }kjk fd, x, ,d gtkj firkvksa vkSj muosQ iq=kksa dh Å¡pkbZ osQ
vè;;u ls ,d jkspd ,oa egÙoiw.kZ fu"d"kZ ;g fudy dj vk;k fd ;|fi yEcs firkvksa osQ iq=k yEcs vkSj
NksVs firkvksa osQ iq=k NksVs gksrs gSa (vFkkZr~ nksuksa esa ?kfu"B lglEcU/ gksrk gS)A ijUrq yEcs firkvksa okys lewg osQ
iq=kksa dh vkSlr yEckbZ firkvksa ls de gksrh gS vkSj NksVs firkvksa okys lewg osQ iq=kksa dh vkSlr yEckbZ firkvksa
ls vf/d gksrh gSA nwljs 'kCnksa esa] ;|fi firk ,oa iq=kksa dh Å¡pkbZ eas ?kfu"B lglEcU/ Fkk ijUrq fiQj Hkh lkekU;
;k lexz&ekè; ls nksuksa osQ fopyuksa esa i;kZIr vUrj FkkA tgk¡ lexz dh ekè;&Å¡pkbZ ls firkvksa dh Å¡pkbZ osQ
fopyu vf/d Fks] ogk¡ iq=kksa dh Å¡pkbZ osQ fopyu vis{kkÑr de FksA ;fn firkvksa dh ekè;&Å¡pkbZ lexz dh
ekè;&Å¡pkbZ ls ekuk 1 lseh- vf/d Fkh rks muosQ iq=kksa (vkfJr Js.kh) dh ekè;&Å¡pkbZ lexz dh ekè;&Å¡pkbZ

1. “Whenever some definite connections exist between the two or more groups, classes or series
of data. there is said to be correlation.”
—A. L. Boddington

2. “The whole subject of correlation refers to that inter-relation between separate character by
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ls ek=k 7 ;k 8 lseh- gh vf/d Fkh (vFkkZr~ 1 lseh- ls de Fkh)A ljy 'kCnksa esa] tgk¡ firkvksa dh ekè;&Å¡pkbZ
lexz dh ekè;&Å¡pkbZ ls de ;k vf/d gksrh Fkh Hkh ogk¡ iq=kksa dh ekè;&Å¡pkbZ lexz dh ekè;&Å¡pkbZ osQ
lfUudV gksus dh FkhA vr% fu"d"kZ :i esa iq=kksa dh Å¡pkbZ osQ lkekU; ;k lexz&ekè; osQ fudV gksus ;k okfil
ykSVus dh bl izo`fÙk dks gh xkYVu us ^eè;erk dh vkSj izrhixeu vFkkZr~ okilh* (Regression towards
Mediocrity) dk uke fn;k gSA

ikfjHkkf"kd :i esa] ;k&yqu pkÅ (Ya-Lun Chou) osQ vuqlkj ¶izrhixeu fo'ys"k.k pjksa osQ chp ̂ lEcU/ dh
izÑfr* dk fu:i.k djus dk iz;kl djrk gSμvFkkZr~ ;g pjksa esa iQyukRed lEcU/ dk vè;;u djrk gS vkSj
muosQ ckjs esa Hkfo";ok.kh ;k iwokZuqeku gsrq jpukrU=k izLrqr djrk gSA¸1

14-4 izrhixeu fo'ys"k.k dk egÙo ,oa mi;ksx (Importance and  Uses of Regres-
sion Analysis)

izrhixeu fo'ys"k.k lkaf[;dh; fl¼kUr dh ,d egRoiw.kZ 'kk[kk gS ftldk vuqiz;ksx yxHkx lHkh izkÑfrd]
HkkSfrd rFkk lkekftd foKkuksa esa fd;k tkrk gSA ;g rduhd vc osQoy iSÙk`d fo'ks"krkvksa rd gh lhfer ugha
gS cfYd bldk iz;ksx mu lHkh {ks=kksa eas fd;k tkus yxk gS tgk¡ nks ;k vf/d ijLij lEc¼ Jsf.k;ksa eas fofHkUu
in&ewY;ksa dh lkekU; ekè; dh vksj okfil ykSVus dh izo`fÙk ik;h tkrh gSA vFkZ'kkL=k rFkk O;kolkf;d txr
esa ;g vkfFkZd pjksa osQ chp lEcU/ ekius ;k vuqekfur djus dh ,d vk/kjHkwr rduhd gS tks oLrqr% vkfFkZd
fl¼kUr ,oa vkfFkZd thou dk lkj gSA mnkgj.k osQ rkSj ij] ;fn ge tkurs gSa fd nks pkj tSls dher (X) rFkk
ekax (Y) ijLij ?kfu"B :i ls lEcfU/r gSa rks bl rduhd ls ge Y osQ fdlh fuf'pr ;k iznÙk ewY; osQ fy,
X dk loksZi;qDr eku Kkr dj ldrs gSa vFkok blh izdkj X osQ fy, Y dk loksZi;qDr eku vuqekfur fd;k
tk ldrk gSA blh izdkj fdlh oLrq osQ mRiknu ;k iw£r esa fuf'pr ek=kk esa ifjorZu (o`f¼ ;k deh) gksus ij
mlosQ ewY; esa lEHkkfor ifjorZu dk vuqeku yxk;k tk ldrk gSA blh izdkj o"kkZ dh ek=kk] cht] moZjd vkfn
osQ vk/kj ij Ñf"k mit dk vkSj iw¡th osQ vk/kj ij ykHk vkfn dk vuqeku yxkus esa ;g rduhd vR;f/d
mi;ksxh gSA lp rks ;g gS fd O;kolkf;d txr esa izrhixeu fo'ys"k.k ,d ^fu;U=k.k midj.k* (Control
Tool) dh Hkk¡fr dk;Z djrk gSA blosQ }kjk iwokZuqeku rFkk fu.kZ;u (Forecasting and Decision-making) esa
i;kZIr lqfo/k gksrh gS vkSj lkFk&gh fy, x, fu.kZ;ksa dks O;kogkfjdrk dh dlkSVh ij j[kk tk ldrk gS vkSj
;g lewph&izfØ;k fdlh Hkh O;olk; dh vk/kjf'kyk gSA gk¡! Lej.k jgs] ;fn nks Jsf.k;ksa eas ijLij ?kfu"B
lglEcU/ ugha gS rks fiQj vuqeku vf/d ;FkkFkZ ugha gksrsA izrhixeu fo'ys"k.k osQ fofHkUu mi;ksx (Uses) bl
izdkj gSaμ

(1) izrhixeu fo'ys"k.k dk ,d egRoiw.kZ mi;ksx izrhixeu js[kk (Regression Line) osQ mik; osQ :i esa
LorU=k pj osQ ewY;ksa ls vkfJr pj osQ ewY;ksa osQ vuqeku miyC/ djkuk gSA izrhixeu js[kk X rFkk Y
pjksa osQ chp fo|eku vkSlr lEcU/ksa dh O;k[;k djrh gS vFkkZr~ ;g Y osQ iznÙk ewY;ksa osQ fy, X osQ
ekè; ewY;ksa dks n'kkZrh gSA bl js[kk dk lehdj.k] ftls izrhixeu lehdj.k dgrs gSa] esa LorU=k pj
osQ ewY; vkfn"V djus ij vkfJr pj osQ vuqeku miyC/ gks tkrs gSaA

(2) izrhixeu fo'ys"k.k dk nwljk è;s; ml foHkze (=kqfV) dk eki djuk gS tks vuqeku yxkrs le; izrhixeu
js[kk osQ iz;ksx osQ dkj.k mRiUu gksrk gSA blosQ fy, vuqeku dk izeki foHkze Kkr fd;k tkrk gSA

(3) rhljk] ge izrhixeu xq.kkadksa dh lgk;rk ls lglEcU/ xq.kkad Kkr dj ldrs gSaA lglEcU/ xq.kkad
(r) dk oxZ] fuf'p;u&xq.kkad (Coefficient of Determination, r2) dgykrk gS vkSj ;g nks pjksa osQ chp
fo|eku lglEcU/ dh ijLij ?kfu"Brk dh ek=kk dk eki djrk gS vkSj vkfJr pj esa izlj.k
(Variance) osQ vuqikr dks crkrk gSA lkekU; :iksa eas] r dk ewY; ftruk vf/d gksrk gS vUok;kstu

1. “Regression analysis attempts to establish the ‘nature of the relationship’ between variables—
that is, to study the functional relationship between the variables and thereby provide a
mechanism for prediction or forecasting.” —Ya-Lun Chou
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(Fit) mruk gh mRÑ"V ekuk tkrk gS vkSj izrhixeu lehdj.k ,d Hkfo";okph mik; (Predictive
device) osQ :i esa mruh gh vf/d mi;ksxh le>h tkrh gSA

lglaca/ fo'ys"k.k dk iz;ksx dgk¡ fd;k tkrk gS\

14-5 lglEcU/ rFkk izrhixeu fo'ys"k.k esa vUrj (Difference between Correla-
tion and Regression Analysis)

lglEcU/ rFkk izrhixeu fo'ys"k.k dh u osQoy ekU;rk,¡ fHkUu gSa cfYd ;g nksuksa eki fHkUu izdkj dh lwpuk,¡
iznku djrs gSaA bl izdkj ;g lnSo Li"V ugha gks ikrk fd fdlh iznÙk leL;k osQ fy, fdl eki dk iz;ksx fd;k
tk,A bu nksuksa esa vUrj osQ izeq[k fcUnq bl izdkj gSaμ

(1) lEcU/ dh ek=kk o izÑfr (Degree and Nature of Relationship)μlglEcU/ fo'ys"k.k nks pjksa osQ
chp lg&fopj.k'khyrk dh ek=kk (Degree of Covariability) dk eki gS tcfd izrhixeu fo'ys"k.k
dk mís'; nks pjksa osQ chp vkSlr&lEcU/ dh izÑfr (Nature of Average Relationship) dk vè;;u
djuk gS rkfd ,d pj osQ vk/kj ij nwljs pj dk iwokZuqeku yxk;k tk losQA ouZj tsM g'kZ osQ 'kCnksa
esa] ¶tcfd lglEcU/ fo'ys"k.k nks (;k vf/d) ?kVukvksa osQ lg&ifjorZu dh ?kfu"Brk dh tk¡p
djrk gS] izrhixeu fo'ys"k.k bl lEcU/ dh izÑfr o ek=kk dk eki djosQ geas iwokZuqeku dh {kerk
iznku djrk gSA¸ è;ku jgs] pjkadksa osQ chp lEcU/ ftruk vf/d ?kfu"B gksrk gS iwokZuqeku mrus gh vf/
d fo'oluh; gksrs gSaA

(2) dkj.k o ifj.kke lEcU/ (Cause and Effect Relationship)μlglEcU/ nks pjksa osQ chp lEcU/ dh
ek=kk dh eki rks djrk gS ijUrq ;g dkj.k&ifj.kke lEcU/ dh O;k[;k ugha djrkA mnkgj.kkFkZ] fdlh
oLrq dh dher vkSj ekax osQ chp mPp&Lrjh; lglEcU/ bl ckr dks Li"V ugha djrk fd nksuksa pjksa
eas ls dkSu&lk dkj.k gS vkSj dkSu&lk ifj.kke gSA ijUrq blosQ foijhr izrhixeu fo'ys"k.k esa tgk¡ ,d
pj dks vkfJr pj osQ :i esa fy, tkrk gS ogk¡ nwljs pj dks LorU=k pj ekuk tkrk gSμvkSj bl izdkj
;g dkj.k&ifj.kke lEcU/ osQ vè;;u dks lEHko cukrk gSA è;ku nsus ;ksX; ckr ;g gS fd lkgp;Z
dh mifLFkfr dk vFkZ dkj.krRo dk gksuk ugha gS] ijUrq dkj.krRo osQ vfLrRo dk lnSo vFkZ gS lkgp;Z
dk gksuk (The presence of association does not imply causation, but the existence of causation
always imply association)A

(3) LorU=k rFkk vkfJr pj (Independent and Dependent Variable)μpw¡fd lglEcU/ nks pjksa X rFkk
Y osQ chp js[kh; lEcU/ (Linear relationship) dh fn'kk o ek=kk dk ,d eki gS blfy, bl
fo'ys"k.k esa LorU=k rFkk vkfJr pj dk dksbZ egRo ugha gksrkA nwljs 'kCnksa esa] X vkSj Y osQ chp
lglEcU/ xq.kkad (rxy) ogh gksxk tks Y vkSj X osQ chp (ryx) gksxk vFkkZr~ ;g nksuksa lefer (Symmetric)
gksrs gSa (rxy = ryx) vFkkZr~ X vkSj Y esa ls dkSu&lk pj LorU=k gS vkSj dkSu&lk vkfJr] ;g tkuuk
egRoghu gksrk gSA blosQ foijhr izrhixeu fo'ys"k.k esa nksuksa xq.kkad bxy rFkk byx lefer ugha gksrs (bxy

≠ byx)A bldk dkj.k ;g gS fd ,d izrhixeu xq.kkad bxy (vFkkZr~ X dk Y ij)] Y dks LorU=k pj eku
ysrk gS vkSj nwljk xq.kkad byx (vFkkZr~ Y dk X ij)] X dks LorU=k pj ekurk gSA

(4) eki dh izÑfr (Nature of Measurement)μlglEcU/ xq.kkad X rFkk Y pjksa osQ chp js[kh; lEcU/

(linear relationship) dh eki gS tcfd izrhixeu xq.kkad ,sls xf.krh; eki gSa tks pjksa osQ chp vkSlr

lEcU/ (average relationship) dks O;Dr djrs gSaA
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(5) eki dk izdkj (Type of Measurement)μlglEcU/ xq.kkad ,d lkis{k (relative) eki gS vkSj bl

izdkj ;g ekiu&bdkb;ksa osQ izfr LorU=k gksrk gSA blosQ foijhr izrhixeu xq.kkad nks pjkadksa osQ chp

lEcU/ Kkr djus dk fujis{k (absolute) eki gSA

(6) fujFkZd lEcU/ (Nonsense or Absurd Relation)μdHkh&dHkh nks pjksa osQ chp fujFkZd lglEcU/

gks ldrk gS tks fo'kq¼ :i ls la;ksxo'k gksrk gS vkSj ftldh dksbZ O;kogkfjd izklafxdrk Hkh ugha gksrh

tSls yksxksa dh vk; esa o`f¼ gksuk vkSj muosQ Hkkj esa o`f¼ gksukA blosQ foijhr izrhixeu dHkh Hkh

fujFkZd ugha gksrkA

(7) ewy&fcUnq vkSj iSekus esa ifjorZu (Change of Origin and Scale)μlglEcU/ xq.kkad ,d foekghu

(Dimensionless) xq.kkad gksus osQ dkj.k ewy&fcUnq rFkk iSekus (rqyuk ekin.M) esa ifjorZu osQ izfr

LorU=k gksrk gSA blosQ foijhr izrhixeu xq.kkad ewy&fcUnq (origin) esa ifjorZu osQ izfr LorU=k gksrs gSa

ijUrq iSekus (scale) osQ izfr LorU=k ugha gksrsA

(8) vuqiz;ksx (Application)μlglEcU/ dk vuqiz;ksx lhfer gS D;ksafd ;g nks pjksa osQ chp osQoy js[kh;

lEcU/ dk vè;;u gSA blosQ foijhr izrhixeu dk vuqiz;ksx O;kid gS D;ksafd ;g nks pjkadksa osQ chp

xSj&js[kh; (non-linear) lEcU/ dk Hkh vè;;u djrk gSA

lkaf[;dh; izek.k ls nks pjksa osQ chp lkgp;Z dh osQoy mifLFkfr ;k vuqifLFkfr rks

fl¼ gks ldrh gS ijUrq dkj.krRo ekStwn gS ;k ugha] ;g ckr fo'kq¼ :i ls roZQi.;rk

(reasoning) ij fuHkZj gSA

14-6 izrhixeu ,oa lglEcU/ (Regression and Correlation)

tc nks Jsf.k;ksa esa iw.kZ lglEcU/ gksrk gS rks muosQ eè; ,d gh izrhixeu js[kk gksrh gSA dkj.k Li"V gS D;ksafd

ml voLFkk esa x vkSj y osQ ewY;ksa dks izkafdr djus ls lHkh fcUnq ,d gh js[kk osQ :i esa gksrs gSaA

bu js[kkvksa dh lgk;rk ls lglEcU/ dh ek=kk o fn'kk tkuus esa Hkh lgk;rk feyrh gS ftlosQ fy, fuEu fu;e

gSaμ

(1) ;fn nksuksa js[kk,a ,d&nwljs dks iw.kZ :i ls <d ysa rks Jsf.k;ksa esa iw.kZ lglEcU/ gksrk gSA bl izdkj

x vkSj y osQ eè; iw.kZ lglEcU/ gksus ij ,d gh izrhixeu js[kk curh gSA

(2) ;fn ;s js[kk,a ,d&nwljs dks ledks.k ij dkVsa rks lglEcU/ dk loZFkk vHkko izdV gksrk gS vFkkZr~

nksuksa osQ eè; lglEcU/ dh ek=kk 'kwU; gSA

(3) js[kk,a ,d&nwljs ls ftruh ikl gksaxh] lglEcU/ dh ek=kk mruh gh vf/d gksxhA

(4) js[kk,a ,d&nwljs ls ftruh nwj gksaxh] lglEcU/ dh ek=kk mruh gh de gksxhA

uksVμblesa x rFkk y dks Capital v{kjksa esa Hkh ys ldrs gSaA
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14-7 izrhixeu xq.kkadksa }kjk lglEcU/ xq.kkad dk fu/kZj.k (Determination of
Correlation Coefficient By Regression Coefficients)

izrhixeu xq.kkad (Regression Coefficient) og eku n'kkZrk gS tks ,d Js.kh osQ py&ewY;ksa esa bdkbZ

ifjorZu (unit change) gksus ls nwljh Js.kh osQ py&ewY;ksa esa vkSlru ifjorZu gksxkA ;g izrhixeu js[kkvksa

osQ lEcU/ esa js[kk <yku (slope) dk chtxf.krh; eki gSA tc nks izrhixeu xq.kkad Kkr gksa rks budh lgk;rk

ls lglEcU/ xq.kkad (r) Kkr fd;k tk ldrk gSA lglEcU/ xq.kkad (r) nksuksa izrhixeu xq.kkadksa (bxy ,oa byx)

osQ xq.kuiQyksa dk oxZewy gksrk gS vFkkZr~ lglEcU/ xq.kkad nks izrhixeu xq.kkadksa dk xq.kksÙkj ekè; gksrk gSA

b bxy yx×  = r r rx

y

y

x

σ
σ

σ

σ
× = 2  = r

fVIi.khμ

(1) è;ku jgs fd bxy, byx rFkk r dk fpÉ leku jgrk gSA rhuksa /ukRed gksaxs ;k rhuksa Í.kkRed gksaxsA

(2) nksuksa izrhixeu xq.kkad lkekU;r% ,d ls vf/d ewY; osQ ugha gks ldrsA ;fn bxy vkSj byx nksuksa dk ewY;

1 ls vf/d gksxk rks nksuksa dk xq.kuiQy r2 Hkh 1 ls vf/d gksxk ftlosQ iQyLo:i r Hkh 1 ls vf/d

gksxk tks vlEHko gSA gka] ;g lEHko gS fd ,d xq.kkad dk eku 1 ls vf/d gks ldrk gS] ijUrq bl

voLFkk esa nwljs xq.kkad dk eku bruk de gksuk pkfg, fd nksuksa dk vkil esa xq.kk djus ij xq.kuiQy

1 ls vf/d u gksA

mnkgj.k (Illustration) 6

(i) ;fn byx = 0.64 rFkk bxy = 1 gks rks r dk eku crkb,A

Find out the value of r if byx = 0.64 and bxy = 1.

(ii) ;fn nks izrhixeu xq.kkad – 0.9 rFkk – 0.5 gksa rks lglEcU/ xq.kkad dk eku crkb,A

If the two regression coefficient are – 0.9 and – 0.5, find out the value of correlation

coefficient.

gy (Solution)

(i)    byx = .64, bxy = 1

∴ r = b byx xy× = × =. .64 1 0 64  = 0.8

(ii) ekuk byx = – 0.9 rFkk bxy = – 0.5

rc r = – 0 9 0 5 0 45. . .× = −  = – .671

Lo&ewY;kadu (Salf Assessment)

1- lgh fodYi pqfu,

1. ;fn nks pjksa ds chp lglaca/ ik;k tkrk gS ijarq dkj.k ifj.kke laca/ ugha ik;k tkrk rks
ml lglaca/ dks dgk tkrk gS&

(d) izR;{k laca/ ([k) fujFkZd laca/

(x) viR;{k laca/ (?k) buesa ls dksbZ ughaA
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2. tgk¡ nks ;k vf/d pjksa ds eè; dkj.k ifj.kke laca/ ik;k tkrk gS ogk¡ ij iz;ksx fd;k

tkrk gS&

(?k) izrhixeu fo'ys"k.k ([k) lglaca/ xq.kkad

(x) lglaca/ fo'ys"k.k (?k) buesa ls dksbZ ughaA

3. izrhixeu fo'ys"k.k vo/kj.kk dk iz;ksx loZizFke fdlus fd;k Fkk&

(d) lj izaQkfll xkYVu ([k) izks- MsouiksoZ

(x) MkW ckWfMaxVu (?k) buesa ls dksbZ ughaA

4. tc nks {ksf.k;ksa esa iw.kZ lglaca/ gksrk gS rks muds eè; izrhixeu js[kk gksrh gS&

(d) ,d ([k) nks

(x) rhu (?k) buesa ls dksbZ ughaA

5. nks izrhixeu xq.kkadks dk xq.kksÙkj eè; gksrk gS&

(d) izrhixeu xq.kkad ([k) lglaca/ xq.kkad

(x) izrhixeu fo'ys"k.k (?k) buesa ls dksbZ ughaA

14-8 lkjka'k (Summary)

• lglEcU/ (Correlation) dk fl¼kUr osQoy ;g Li"V djrk gS fd nks ijLij lEc¼ Jsf.k;ksa esa fdruk

vkSj fdl izdkj (fn'kk) dk lEcU/ gSA ijUrq ;fn ,d LorU=k Js.kh osQ fdlh fuf'pr (;k Kkr) ewY;

osQ vk/kj ij nwljh vkfJr Js.kh osQ rRlaoknh ewY; dk loksZi;qDr vuqeku yxkuk gks rks mlosQ fy,

lglEcU/ osQ ctk, izrhixeu fo'ys"k.k dk lgkjk ysuk iM+rk gSA

• lglEcU/ fo'ys"k.k dk iz;ksx mu leLr {ks=kksa (vkfFkZd] lkekftd] O;kolkf;d] vkfn) esa fd;k tkrk

gS tgka nks ;k vf/d pjksa osQ eè; dkj.k&ifj.kke lEcU/ ik;k tkrk gS ijUrq vFkZ'kkL=k esa bl rduhd

dk fo'ks"k egÙo gSA

• izrhixeu fo'ys"k.k lkaf[;dh; fl¼kUr dh ,d egRoiw.kZ 'kk[kk gS ftldk vuqiz;ksx yxHkx lHkh

izkÑfrd] HkkSfrd rFkk lkekftd foKkuksa esa fd;k tkrk gSA ;g rduhd vc osQoy iSÙk`d fo'ks"krkvksa

rd gh lhfer ugha gS cfYd bldk iz;ksx mu lHkh {ks=kksa eas fd;k tkus yxk gS tgk¡ nks ;k vf/d ijLij

lEc¼ Jsf.k;ksa eas fofHkUu in&ewY;ksa dh lkekU; ekè; dh vksj okfil ykSVus dh izo`fÙk ik;h tkrh gSA

• lglEcU/ xq.kkad X rFkk Y pjksa osQ chp js[kh; lEcU/ (linear relationship) dh eki gS tcfd

izrhixeu xq.kkad ,sls xf.krh; eki gSa tks pjksa osQ chp vkSlr lEcU/ (average relationship) dks

O;Dr djrs gSaA

• lglEcU/ dk vuqiz;ksx lhfer gS D;ksafd ;g nks pjksa osQ chp osQoy js[kh; lEcU/ dk vè;;u gSA

blosQ foijhr izrhixeu dk vuqiz;ksx O;kid gS D;ksafd ;g nks pjkadksa osQ chp xSj&js[kh; (non-linear)

lEcU/ dk Hkh vè;;u djrk gSA

• tc nks Jsf.k;ksa esa iw.kZ lglEcU/ gksrk gS rks muosQ eè; ,d gh izrhixeu js[kk gksrh gSA dkj.k Li"V

gS D;ksafd ml voLFkk esa x vkSj y osQ ewY;ksa dks izkafdr djus ls lHkh fcUnq ,d gh js[kk osQ :i esa

gksrs gSaA
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14-9 'kCndks'k (Keywords)

1. lekiorZd % og jkf'k ftlls nks ;k vf/d jkf'k;ksa osQ vyx&vyx Hkkx nsus ij 'ks"k dqN

Hkh u cps

2. vU;ksU;kfJr % vU; ij vkfJr

14-10 vH;kl&iz'u (Review Questions)

1. lglaca/ fo'ys"k.k ls vki D;k le>rs gS\ bldk egÙo crkb,A

2. izrhixeu fo'ys"k.k dks ifjHkkf"kr dhft, rFkk blds egÙo ,oa mi;ksx dh O;k[;k dhft,A

3. lglaca/ rFkk izrhixeu fo'ys"k.k esa varj Li"V dhft,A

4. izrhixeu xq.kkadks }kjk lglaca/ xq.kkad fu/kZj.k dh fof/ le>kb,A

mÙkj% Lo&ewY;kadu (Answer Self Assessment)
1. ([k) 2. (x) 3. (d) 4. (d) 5. ([k)

14-11 lanHkZ iqLrosaQ (Further Readings)

1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055



234 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

bdkbZμ15: lwpdkad% lwpdkad dk ifjp; ,oa mi;ksx rFkk
muosQ izdkj (Index Number : Introduction and Use

of Index Numbers and their Types)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

15.1 lwpdkad dk ifjp; ,oa ifjHkk"kk,¡ (Introduction and Definitions of Index Number)

15.2 lwpdkad osQ mi;ksx (Uses of Index Number)

15.3 lwpdkad osQ izdkj (Types of Index Number)

15.4 eqnzk izlkj ,oa lwpdkad (Inflation and Index Number)

15.5 lwpdkad dh lhek,¡ (Limitations of Index Number)

15.6 lkjka'k (Summary)

15.7 'kCndks'k (Keywords)

15.8 vH;kl&iz'u (Review Questions)

15.9 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lwpdkad osQ ifjp;] ifjHkk"kkvksa rFkk mi;ksx dks le>us esaA

• lwpdkad osQ izdkj ,oa lhekvksa dk foospu djus esaA

izLrkouk (Introduction)

lwpdkad os ;qfDr;k¡ gSa ftuls ,d ijLij lEcfU/r pj&ewY; osQ vkdkj (Magnitude) esa gksus okys ifjorZuksa
dh eki dh tk ldrh gSA ;s ifjorZu oLrqvksa dh dher] mRiknu dh ek=kk] fcØh dh ek=kk vkfn osQ :i esa
gks ldrs gSaA bl izdkj osQ ifjorZu fofHkUu bdkb;ksa osQ :i esa gksrk gS] vr% budh eki ,oa rqyuk osQ fy,
lwpdkadksa dk iz;ksx fd;k tkrk gSA rqyuk nks le;kof/;ksa nks LFkku fo'ks"k rFkk nks leku Jsf.k;ksa osQ eè; dh
tk ldrh gSA nks 'kgjksa ;k fofHkUu le;ksa osQ eè; miHkksx dh rqyuk thou&fuokZg lwpdkadksa }kjk dh tk ldrh
gS] blh izdkj fofHkUu o"kks± osQ HkkSfrd mRiknu dh rqyuk osQ fy, HkkSfrd ek=kkvksa osQ lwpdkadksa dk iz;ksx fd;k
tk ldrk gSA
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15-1 lwpdkad dk ifjp; ,oa ifjHkk"kk,a (Introduction and Definitions of Index
Number)

lwpdkad dk loZizFke iz;ksx 1764 esa bVyh osQ izfl¼ la[;k'kkL=kh dkyhZ (Carli) us vukt] rsy rFkk 'kjkc
vkfn osQ ewY;ksa ij vejhdk dh [kkst dk izHkko tkuus osQ fy, fd;k FkkA blosQ ckn tSoUl (Jevons)] ek'kZy
(Marshall)] bj¯ox fiQ'kj (Irving Fisher)] ,toFkZ (Edgeworth) vkfn fo}kuksa us eqnzk dh Ø;&'kfDr dh
eki osQ fy, lwpdkadksa dk lgkjk fy;k Fkk] rc ls gh lwpdkadksa dk iz;ksx fujUrj c<+rk x;k vkSj orZeku esa
vk£Fkd] O;kolkf;d ,oa vU; {ks=kksa esa gksus okys ifjorZuksa dh eki osQ fy, lwpdkadksa dk gh iz;ksx fd;k tkrk
gSA

lwpdkad (Index Number) ls rkRi;Z og midj.k gS tks pjksa osQ ewY; ,oa ek=kk es gksus okys ifjorZu dks n'kkZrk
gSA nwljs 'kCnksa esa ;g ,d lkaf[;dh (Statistical) niZ.k gS] tksfd lacaf/r pjksa (Variables) osQ varj ,oa
ifjorZu dks n'kkZrk gSA oqQN fLFkfr;ksa esa ifjorZu dk izR;{k eki mi;qDr ugha gksrk] blfy, lwpdkad }kjk pjksa
osQ ifjorZu dks izfr'kr esa n'kkZuk mi;qDr gksrk gSA mnkgj.kLo:i] ;fn 1995 osQ thou fuokZg O;; lwpdkad
100 dh rqyuk esa 2002 dk thou fuokZg O;; lwpdkad 160 gks tkrk gS] rks bl izdkj 2002 ls lkekU; dher
dk Lrj 60% vf/d le>k tk,xkA

;fn nh xbZ  Ük`a[kyk,¡ ,oa pjkas dh bdkb;k¡ fHkUu gksa rks lekarj osQ eki vuqi;qDr ugha gksrs gSaA bl izdkj] bu
fLFkfr;ksa esa ifjorZu dk eki djus osQ fy, lwpdkad (Index Number) dks mi;qDr le>k tkrk gSA vkb;s] vc
ge ,d mnkgj.k ls bls vPNh rjg le>rs gSaA eku yhft, gesa lkekU; dher Lrj (General Price Level)

esa ifjorZu dk eki djuk gSA ;g ifjorZu izR;{k :i ls ekis ugha tk ldrs] D;ksafd dherksa esa gksus okys ifjorZu
fofHkUu oLrqvksa osQ dkj.k fofHkUu bdkb;ksa esa gSa] tSlsμxsgw¡ osQ fy, izfr fDoaVy] diM+k izfr ehVj vFkok izfr
Fkku] nw/ izfr yhVj] dkxt izfr nLrk (fje) vkfnA blfy, fofHkUu bdkb;ksa esa fn, x, ewY;ksa dh x.kuk ,oa
rqyuk izR;{k :i ls ugha dh tk ldrhA budh x.kuk osQoy izfr'kr esa dh tk ldrh gS vFkok osQoy oqQN
vk¡dM+ksa dh x.kuk dj ldrs gSaA blfy, bu leLr vk¡dM+ksa dk izfr'kr Kkr djus osQ fy, izR;sd oLrq dk
izfr'kr ifjorZu Kkr fd;k tkrk gSA rRi'pkr] bl izfr'kr ls ,d vkSlr izfr'kr Kkr djosQ leLr bdkb;ksa dk
dher ifjorZu izkIr fd;k tkrk gSA bl izdkj osQ izkIr vkSlr (lekarj) dks lkekU; lwpdkad (General

Index Number) ;k Fkksd foØ; dher lwpdkad (Wholesale Price Index Number) dgk tkrk gSA

ifjHkk"kk,¡ (Definitions)
1. ¶lwpdkad ,d lkaf[;dh eki gS] tks le;] LFkku ;k vU; fo'ks"krkvksa osQ vk/kj ij fdlh pj ;k

pj&ewY;ksa osQ lewgksa esa gksus okys ifjorZuksa dks izn£'kr djrk gSA¸

2. ¶lwpdkad] lacaf/r pj&ewY;ksa osQ vkdkj esa gksus okys varjksa dk eki djus dk lk/u gSA¸

μØDlVu rFkk dkmMu

3. ¶lwpdkad dk mi;ksx oqQN fo'ks"krkvksa esa gksus okys ifjorZuksa osQ eki osQ fy, fd;k tkrk gS] tksfd ge
izR;{k :i ls ugha eki ldrs gSaA¸ μMkW- ,- ,y- ckSys (Dr. A.L. Bowley)

lwpdkad (Index Number) dh jpuk e”knwjh] jkstxkj] thou fuokZg O;; (Cost of living)
foØ;] mRiknu] vk;kr] fu;kZr] va'k] HkaMkj] fuos'k] O;kolkf;d fØ;k,¡ ,oa vU; fopkjksa osQ
ifjorZu dks ekius osQ fy, Hkh dh tkrh gSA
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15-2 lwpdkad osQ mi;ksx (Uses of Index Number)

lwpdkad dk mi;ksx fuEufyf[kr :i ls fd;k tk ldrk gSμ

1. vFkZO;oLFkk dh fLFkfr dk lwpd (Measures of pulse of the economy)μlwpdkad vFkZO;oLFkk
dh lkekU; fLFkfr dks tkuus osQ fy, mi;ksx fd;k tkrk gS] D;kasfd blosQ }kjk e”knwjh] dher] mRikn]
cSad tek] fons'k fofue; vkfn osQ ifjorZu dh x.kuk dh tkrh gSA

2. vk£Fkd uhfr;k¡ cukus es a lgk;d (Helping the formulation of suitable economic

policies)μlwpdkad dk mi;ksx O;olk; ,oa vk£Fkd uhfr;ksa dk fuekZ.k djus esa fd;k tkrk gSA blosQ
}kjk e”knwjh] osru] thou fuokZg O;; vkfn dh x.kuk le>kbZ tk ldrh gSA ljdkjh deZpkfj;ksa osQ
eg¡xkbZ HkRrs dk laca/ Hkh thou fuokZg lwpdkad ls gksrk gSA ;fn eg¡xkbZ HkRrksa esa o`f¼ dj nh tk,
rks ljdkjh deZpkfj;ksa osQ thou fuokZg O;; (Cost of living) esa Hkh o`f¼ gks tkrh gS] ftlls gM+rky
?ksjko vkfn fLFkfr;ksa ij fu;a=k.k fd;k tk ldrk gSA

3. rqyukRed ifjorZu dks ekius esa lgk;d (Measure of comparative changes)μlwpdkad (Index

Number) dk eq[; dk;Z nks fofHkUu pjksa okyh  Ük`a[kykvksa osQ rqyukRed ifjorZu dks ekiuk gSA
mnkgj.kLo:i] ge Ñf"k esa gksus okyh o`f¼ }kjk vkSn~;ksfxd mRikn dh o`f¼ dh rqyukRed eki dj
ldrs gSaA

4. my>h leL;kvks a dh ljy :i ls izLrqfr (Inteligible presentation of complex

problems)μ mRiknu] vk;] dher] fons'kh fofue; vkfn ls lacaf/r my>s gq, vk¡dM+ksa ,oa leL;kvksa
dks lwpdkad }kjk ljyrk ls izLrqr fd;k tk ldrk gSA

5. okLrfod o`f¼ ,oa deh dh tkudkjh (Knowledge of real increase or decrease)μokLrfod
vk; (Real Income) esa gksus okys ifjorZu dh x.kuk fuEufyf[kr lw=k dh lgk;rk ls dh tk ldrh
gSμ

okLrfod vk; = 
orZeku vk;

lwpdkad
 × 100

6. eqnzk dh Ø; 'kfDr dh tkudkjh (Knowledge of purchasing power of money)μFkksd foØ;
dher lwpdkad (Wholesale Price Index) esa gksus okyh ifjorZu dh lgk;rk ls eqnzk dh Ø; 'kfDr
osQ ifjorZu dks Kkr fd;k tk ldrk gSA

Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)μ

1. lwpdkad ,d lkaf[;dh --------- gSA

2. lwpdkad dk loZizFke iz;ksx bVyh osQ izfl¼ la[;k'kkL=kh --------- us fd;k FkkA
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3. lwpdkad vFkZO;oLFkk dh fLFkfr osQ --------- osQ :i esa mi;ksx gksrk gSA

4. okLrfod vk; ¾ 
orZeku vk;
lwpdkad

× --------- gksrk gSA

5. ^lwpdkad* lacaf/r pj&ewY;ksa osQ vkdkj esa gksus okys varjksa dk eki djus dk --------- gSA

15-3 lwpdkad osQ izdkj (Types of Index Number)

lwpdkad dh eq[; izdkj fuEufyf[kr gSaμ

lwpdkad osQ çdkj

miHkksDrk ewY; lwpdkad Fkksd O;kikj ewY; lwpdkad vkS|ksfxd mRiknu lwpdkad

1- miHkksDrk ewY; lwpdkad (Consumer Price Index Number)

miHkksDrkvksa }kjk oLrqvksa rFkk lsokvksa dh izkfIr osQ fy, Hkqxrku dh tkus okyh dher osQ vkSlr
ifjorZu dks n'kkZus okyk lwpdkad] miHkksDrk ewY; lwpdkad (Consumer Price Index Number)

dgykrk gSA ;g lwpdkad O;fDr;ksa osQ fofHkUu oxks± osQ O;fDr;ksa esa fHkUurk gksrh gS] tSlsμvko';d oLrqvksa
dk LoHkko (xq.k) rFkk ek=kk] miHkksx dh vknr] O;fDrxr ,oa Js=kh; izkFkfedrk vkfnA blosQ vfrfjDr]
miHkksDrkvksa dh vk; ,oa miHkksx dk LFkku Hkh oLrqvksa rFkk lsokvksa osQ miHkksx dks izHkkfor djrk gSA blfy,
mPp] eè;e rFkk fupys oxZ osQ O;fDr;ksa osQ O;; dk rjhdk Hkh fHkUu gksrk gSA nsgkrh ,oa 'kgjh O;fDr;ksa osQ
O;; esa Hkh fHkUurk gksrh gSA oLrqvksa dh dher esa gksus okyh o`nf/ ,oa deh fofHkUu oxks± osQ miHkksDrkvksa dks
fofHkUu vuqikr esa izHkkfor djrh gSA blfy,] miHkksDrk dher lwpdkad fofHkUu oLrqvksa dh dher esa gksus okyh
o`f¼ vFkok deh dk fofHkUu oxks± osQ miHkksDrkvksa ij gksus okys izHkko dk vè;;u gSA blosQ fy, fxzfiQu
(Griffin) us Bhd gh dgk gS] ¶miHkksDrk dher lwpdkad osQoy dher osQ ifjorZu dk gh eki djrk gSA blosQ
}kjk ifjokjksa }kjk oLrqvksa vkSj lsokvksa osQ Ø; ,oa thou fuokZg osQ fy, O;; dh xbZ jkf'k dh ek=kk osQ ifjorZu
dk vè;;u ugha fd;k tk ldrk gSA¸

(a) miHkksDrk dher lwpdkad dh eq[; fo'ks"krk,¡
(Special Features of Consumer Price Index Number)

(i) miHkksDrk dher lwpdkad dh thou fuokZg O;; lwpdkad (Cost of living index), iqQVdj dher
lwpdkad vFkok thou ewY; lwpdkad (Price of living index) Hkh dgk tkrk gSA

(ii) miHkksDrk dher lwpdkad }kjk osQoy dher osQ ifjorZu dks ekik tkrk gSA

(iii) miHkksDrk dher lwpdkad }kjk osQoy bl ckr dk irk yxk;k tk ldrk gS fd vk/kj o"kZ dh rqyuk
esa miHkksDrk fdlh fo'ks"k oLrq rFkk lsok dh orZeku dherksa ij fdruh ek=kk dk Ø; djsaxsA

(iv) miHkksDrk dher lwpdkad dh x.kuk lekt osQ fofHkUu lewgksa ,oa oxks± osQ fy, O;fDrxr :i ls dh
tkrh gS] tSlsμljdkjh deZpkjh] vkS|ksfxd deZpkjh] Ñf"k Jfed vkfnA ;g fofHkUu HkkSxksfyd {ks=kksa esa
fHkUu gks ldrh gS tSlsμ'kgjh] nsgkrh vFkok igkM+h {ks=kA

(v) miHkksDrk dher lwpdkad dh x.kuk fuEufyf[kr nks fof/;ksa osQ vk/kj ij dh tkrh gSμ

(a) lewgu O;; fof/ vFkok lewgu fof/ (Aggregative expenditure method or aggregative
method)

(b) ifjokj ctV vFkok Hkkfjr vuqikr fof/ (Family Budgt or weighted relative method)
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(b) miHkksDrk dher lwpdkad dk egRo
(Significance of Consumer Price Index)

miHkksDrk dher lwpdkad osQ fuEufyf[kr egRo gSaμ

(i) e”knwjh fu/kZj.k esa lgk;d (Helpful in wage negotiations)

miHkksDrk dher lwpdkad }kjk deZpkfj;ksa dh lsokvksa osQ cnys nh tkus okyh e”knwjh dk fu/kZj.k fd;k tk
ldrk gSA blosQ }kjk thou fuokZg O;; dk Hkh vuqeku yxk;k tk ldrk gSA bl dkj.k] miHkksDrk dher
lwpdkad }kjk e”knwjksa ,oa Jfedksa dh e”knwjh dk fu/kZj.k fd;k tk ldrk gSA

ljdkjh deZpkfj;ksa dh fLFkfr esa thou&fuokZg O;; lwpdkad (Cost of living index) esa o`f¼ osQ lkFk&lkFk
muosQ osru esa eg¡xkbZ HkRrksa dh o`f¼ gks tkrh gSA

(ii) Ø; 'kfDr esa ifjorZu dk eki (Measure for changing purchasing power)

miHkksDrk dher lwpdkad dk mi;ksx #i;s dh Ø; 'kfDr osQ ifjorZu dks ekius osQ fy, Hkh fd;k tkrk gSA
;g deZpkfj;ksa dh okLrfod e”knwjh (Real wages) fu/kZfjr djus esa Hkh lgk;d gksrk gSA

3. ck”kkj osQ fo'ys"k.k eas lgk;d (Helpful in analysing market)

miHkksDrk dher lwpdkad dk mi;ksx fo'ks"k oLrqvksa osQ ck”kkj fo'ys"k.k osQ fy, Hkh fd;k tkrk gSA blosQ }kjk
fofHkUu {ks=kksa osQ O;fDr;ksa dh Ø; 'kfDr ,oa fo'ks"k oLrqvksa osQ Ø; dh {kerk dk vè;;u Hkh fd;k tk
ldrk gSA

(iii) ljdkjh uhfr fu/kZfjr djus esa lgk;d (Heplful in determining government policy)

miHkksDrk dher lwpdkad ljdkj dks fuEufyf[kr uhfr;ksa dk fu/kZj.k djus esa Hkh lgk;rk iznku djrk gSμ

(i) e”knwjh uhfr (Wage Policy)

(ii) dher uhfr (Price Policy)

(iii) dj uhfr (Taxation Policy)

(iv) yxku fu;a=k.k uhfr (Rent Control Policy)

(v) lkekU; lgk;d uhfr (General Economic Policy)

(c) miHkksDrk dher lwpdkad dh jpuk osQ pj.k
 (Steps for Construction of Consumer Price Index Number)

miHkksDrk dher lwpdkad dh jpuk djrs le; fuEufyf[kr pj.k viuk;s tkrs gSaμ

(i) O;fDr;ksa osQ oxks± dk fu/kZj.k (Determining the Class of People Under Study)

miHkksDrk dher lwpdkad (Consumer Price Index Number) dh jpuk osQ fy, loZizFke O;fDr;ksa dk oxZ
fu/kZfjr djuk iM+rk gSA blfy,] lwpdkad dh jpuk dk mn~ns'; Li"V gksuk pkfg,A ;fn lwpdkad dh x.kuk
f'k{kdksa osQ fy, dh tkuh gS] rks ;g Li"V gksuk pkfg, fd f'k{kd izkFkfed] ekè;fed] mPprj ekè;fed osQ
gSa vFkok fo'ofon~;ky; osQA blosQ vfrfjDr os 'kgjh {ks=k osQ gSa vFkok nsgkrh {ks=k osQA

(ii) ifjokj ctV losZ{k.k (Conducting Family Budget Enquiry)

lwpdkad dk mís'; ,oa fopkj fu/kZfjr djus osQ mijkar] fofHkUu oxks± osQ ifjokj ctV dk losZ{k.k djuk pkfg,A
bl izdkj dk losZ{k.k fun'kZu (random) vk/kj ij vFkok ifjokjksa dh fun'kZu fof/ }kjk fd;k tk ldrk gSA

p;u fd;s x;s ifjokjksa osQ O;; dk iw.kZ fooj.k izkIr fd;k tkrk gSA bu [kpks± dk oxhZdj.k fuEufyf[kr 'kh"kZdksa
esa fd;k tkrk gSμ

(i) Hkkstu (Food)

(ii) diM+k (Clothing)

(iii) b±/u rFkk izdk'k (Fuel and lighting)
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(iv) fuokl fdjk;k (House rent)

(v) fofo/ (Miscellaneous) O;;A

mijksDr izR;sd 'kh"kZdksa dks mi 'kh"kZdksa esa foHkkftr fd;k tk ldrk gS] tSlsμHkkstu esa xsgw¡] pkoy] nky] phuh
vkfnA

(iii) dher fu[kZ dh izkfIr (Obtaining Price Quotations)

oLrqvksa osQ ewY; fu[kZ ml {ks=k ls izkIr djus pkfg, tgk¡ vè;;u ls lacaf/r yksx jgrs gksa] D;kasfd fofHkUu
LFkkuksa] nqdkuksa rFkk O;fDr;ksa osQ fy, ewY; fHkUu&fHkUu gksrs gSaA blfy, dher dk pquko roZQlaxr gksuk pkfg,A
dher dk fu/kZj.k djrs le; fuEufyf[kr fu;eksa dk ikyu djuk pkfg,μ

(i) iqQVdj dhersa fLFkj lwph ls gksuh pkfg,] ftuosQ lkFk&lkFk oLrq dk xq.k Hkh n'kkZ;k x;k gksA

(ii) ;fn xzkgdksa dks dVkSrh (NwV&Discount) fn;k x;k gks rks mls Hkh n'kkZuk pkfg,A

(iii) izkIr fd;k x;k ewY; xzkgdksa ls izkIr fd;k x;k okLrfod ewY; gksuk pkfg,A

(iv) fu;af=kr dherksa osQ lkFk xSj&dkuwuh dherksa dk Hkh è;ku j[kuk pkfg,A

dherksa dk ladyu fof'k"V ,tsaV (deZpkfj;ksa) }kjk fd;k tkuk pkfg,A dherksa dk ldayu Mkd }kjk iz'ukoyh
Hkstdj Hkh fd;k tk ldrk gSA vk¡dM+ksa osQ ldayu esa ladfyr djus okys deZpkjh dh uh;r lgh gksuh pkfg,A
var esa ladfyr fofHkUu] iqQVdj dherksa dh izR;sd en dh vkSlr dh x.kuk djuh pkfg,A

lwpdkad dh jpuk osQ fy, ladfyr dherksa dks Hkkj iznku djuk pkfg,A enksa dks Hkkj iznku djuk vko';d
gS] D;ksafd fofHkUu enksa dk egRo fHkUu gksrk gSA lkFk gh ;g Hkh è;ku j[kuk pkfg, fd thou fuokZg O;;
lwpdkad (Cost of living index) dh x.kuk lnSo Hkkj ls dh tkrh gSA

(iv) lwpdkad dh jpuk (Construction of Index Number)

miHkksDrk dher lwpdkad dh jpuk fuEufyf[kr fof/;ksa }kjk dh tk ldrh gSμ

miHkksDrk dher lwpdkad dk fof/;ka
(Methods of Constructing Consumer Price Index Number)

( ) a lewgu O;; fof/

vFkok lewgu fof/

( ) b ifjokj ctV fof/

vFkok Hkkfjr vuqikr fof/

(i) lewgu O;; fof/ vFkok lewgu fof/
 (Aggregative Expenditure Method or Aggregative Method)

bl fof/ osQ vuqlkj miHkksDrk dher lwpdkad dh jpuk osQ fy,] vk/kj o"kZ esa fofHkUu oxZ osQ O;fDr;ksa }kjk
oLrqvksa dh miHkksx dh xbZ ek=kk dh igpku dh tkrh gSA bl ek=kk ls vk/kj o"kZ dh dherksa dks xq.kk djosQ
oqQy O;; (Aggregative expenditure) izkIr fd;k tkrk gSA blh izdkj orZeku o"kZ dk oqQy O;; Kkr djosQ
izkIr ifj.kke dks vk/kj o"kZ osQ oqQy O;; ls Hkkx djosQ 100 ls xq.kk dj fn;k tkrk gSA bl fØ;k dks
fuEufyf[kr :i ls n'kkZ;k x;k gSμ

lw=k osQ :i esa (Symbolically),

miHkksDrk dher lwpdkad (Consumer Price Index) = 
∑
∑

P
P

1

0

q
q

0

0
 × 100

;g okLro esa lwpdkad dh jpuk dh ysLis;j fof/ (Laspeyer’s Method) gS] tksfd cgqr izfln~/ gSA
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(b) ifjokj ctV fof/ vFkok Hkkfjr vuqikr fof/
 (Family Budget Method or Weighted Relatives Method)

bl fof/ osQ varxZr ge fdlh fo'ks"k oxZ osQ fofHkUu ifjokjksa osQ ctV dk vè;;u djosQ] ifjokjksa }kjk fofHkUu
oLrqvksa ij fd;s tkus okys O;; dk oqQy O;; (Aggregative Expenditure) Kkr djrs gSaA blosQ mijkar Hkkj
dks fu/kZfjr djus osQ fy, oqQy ek=kk dks dherksa ls xq.kk dj fn;k tkrk gS vFkkZr~ P0q0 dh x.kuk dh tkrh
gSA izR;sd oLrq osQ ewY;kuqikr izkIr djosQ mls izR;sd en osQ Hkkj osQ ewY; ls xq.kk fd;k tkrk gS ,oa xq.kuiQy
dks Hkkj osQ ;ksx ls Hkkx dj fn;k tkrk gSA bls fuEufyf[kr :i ls n'kkZ;k tk ldrk gSμ

miHkksDrk dher lwpdkad (Consumer Price Index) = 
∑
∑

PV
V

;gk¡]

P = 
P
P

1

0
 × 100, izR;sd en osQ fy,

V = Hkkj dk ewY; (Value Weights) vFkkZr (P0q0)

;g fof/ Hkkfjr vuqikr dh ewwY;kuqikr fof/ (Price Relative Method) osQ leku gSA

¹uksVμlewgu O;; fof/ (Aggregative expenditure method) ,oa ifjokj ctV fof/ (Family budget

method) }kjk izkIr mRrj leku gksus pkfg,Aº

mnkgj.k 1. fuEufyf[kr lwpdkadksa ls miHkksDrk dher lwpdkad dh jpuk dhft,A Hkkstu dk Hkkj 60; fdjk;k
25; diM+k 20; b±/u ,oa izdk'k 20; fofo/ 10.

o"kZ Hkkstu fdjk;k diM+k b±/u ,oa fon~;qr fofo/
(Year) (Food) (Rent) (Clothing) (Fuel and lighting) (Miscellaneous)

2001 100 100 100 100 100

2002 110 110 95 100 110

2003 120 115 105 105 115

2004 115 120 110 110 120

gyμ

ensa Hkkj 2002 dk Hkkfjr 2003 dk Hkkfjr 2004 dk Hkkfjr
lwpdkad ewY; lwpdkad ewY; lwpdkad ewY;

(Items) (Weights) (2002 (Weighted (2003 (Weighted (2004 (Weighted

Index No.) relatives) Index No.) relatives) Index No.) relatives)

1. Hkkstu (Food) 60 110 6,600 120 7,200 115 6,900
2. fdjk;k (Rent) 25 110 2,750 115 2,875 120 3,000
3. diM+k (Clothing) 20 95 1,900 105 2,100 110 2,200
3. b±/u rFkk izdk'k 20 100 2,000 105 2,100 110 2,200

(Fuel and lighting)
5. fofo/ 10 110 1,100 115 1,150 120 1,200

(Miscellaneous)

oqQy (Total) 135 14,350 15,425 15,500
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o"kZ 2002 dk miHkksDrk dher lwpdkad (thou fuokZg O;; lwpdkad) = 
14 350

135
,

 = 106.3

o"kZ 2003 dk miHkksDrk dher lwpdkad (thou fuokZg O;; lwpdkad) = 
15 425

135
,

 = 114.25

o"kZ 2004 dk miHkksDrk dher lwpdkad (thou fuokZg O;; lwpdkad)  = 
15 500

135
,

 = 114.8

mnkgj.k 2. fuEufyf[kr vk¡dM+ksa ls ifjokj ctV fof/ (Family budget method) osQ vuqlkj 1990 osQ vk/kj
ij 2004 osQ fy, miHkksDrk dher lwpdkad dh jpuk dhft,μ

ensa 1990 dh dhersa 2004 dh dhersa Hkkj

(Items) (Price in 1990) (Price in 2004) (Weight)

Hkkstu (Food) 200 280 30

fdjk;k (Rent) 100 200 20

diM+k (Clothing) 150 120 20

b±/u rFkk izdk'k (Fuel and lighting) 50 100 10

fofo/ (Miscellaneous) 100 200 20

gyμo"kZ 2004 osQ miHkksDrk dher lwpdkad dh jpuk

(vk/kj o"kZ 1990 = 100→→→→→ifjokj ctV fofèk)

ensa Hkkj 1990 dh 2004 dh P0w Pv
dhersa dhersa

(Items) (Weights) (Prices in (Prices in
P
P

1

0
 × 100 V

W 1990) 2004)
P0 P1 P (P0 × W) (P × V)

Hkkstu (Food) 30 200 280 140 6000 8,40,000

fdjk;k (Rent) 20 100 200 200 2000 4,00,000

diM+k (Clothing) 20 150 120 80 3000 2,40,000

b±/u rFkk izdk'k 10 50 100 200 500 1,00,000
(Fuel and lighting)
fofo/ (Miscellaneous) 20 100 200 200 2000 4,00,000

∑V = 13,500 ∑PV = 19,80,000

2004 dk miHkksDrk dher lwpdkad (Consumer Price Index for 2004)

= 
∑
∑

=
PV
V

19 80 000
13 500
, ,

,  = 146.67

miHkksDrk dher lwpdkad mi;ksx djrs le; viukbZ tkus okyh lko/kfu;k¡

(Precautions while using Consumer Price Index)

miHkksDrk dher lwpdkad dk mi;ksx djrs le; fuEufyf[kr lko/kfu;k¡ viukuh pkfg,μ

(i) miHkksDrk dher lwpdkad thou fuokZg O;; dks ugha n'kkZrk] ;g osQoy vk/kj o"kZ dh rqyuk esa iqQVdj

dherksa esa gksus okyk ifjorZu n'kkZrk gSA
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(ii) lwpdkad dh x.kuk djrs le; ;g eku fy;k tkrk gS fd vk/kj o"kZ ,o orZeku o"kZ esa mi;ksx gksus

okyh oLrq,¡ rFkk lsok,¡ leku gSA

(iii) lwpdkad oLrqvksa osQ xq.k esa gksus okys ifjorZu dk è;ku ugha j[k ldrk] ijarq okLro esa ifjorZu gksrk

jgrk gSA blfy, xq.k esa ifjorZu u gksus dh ekU;rk osQ vuqlkj lwpdkad dh x.kuk dh tkrh gSA ;g

,d [kks[kyh ekU;rk gSA

(iv) miHkksx lajpuk esa gksus okys ifjorZu dk Hkh è;ku ugha j[kk tkrkA

(v) fun'kZu dk vR;f/d mi;ksx djosQ oLrqvksa] ifjokj] dher vkfn dk pquko fd;k tkrk gS] tksfd

lwpdkad dh fo'oluh;rk dks izHkkfor djrk gSA

mnkgj.k 3. fuEufyf[kr fof/;ksa osQ vuqlkj 2001 dks vk/kj o"kZ ekudj 2002 osQ miHkksDrk dher lwpdkad

dh x.kuk dhft,μ

(i) lewgu O;; fof/ (Aggregative Expenditure Method)

(ii) ifjokj ctV fof/ (Family Budget Method)

oLrq,¡ Hkkj 2001 dh izfr bdkbZ dher 2002 dh izfr bdkbZ dher

(Commodities) (Weight) (Price 2001 per unit) (Price 2002 per unit)

xsgw¡ (Wheat) 20 50 70

pkoy (Rice) 30 20 25

nkysa (Pulses) 5 2 3

?kh (Ghee) 20 5 5

rsy (Oil) 10 3 3

gyμ(i) lewgu O;; fof/ (Aggregative Expenditure Method)

oLrq,¡ Hkkj 2001 dh bdkbZ dher 2002 dh izfr bdkbZ dher

(Commodities) (Weight) (Price 2001 per unit) (Price 2002 per unit)
(q0) (P0) (P1) (P0q0) (P1q0)

xsgw¡ (Wheet) 20 50 70 1000 14,00

pkoy (Rice) 30 20 25 600 750

nkysa (Pulses) 5 2 3 10 15

?kh (Ghee) 20 5 5 100 100
rsy (Oil) 10 3 3 30 30

∑P0q0 ∑P1q0
= 1740 = 2295

2001 dk miHkksDrk dher lwpdkad (Consumer Price Index for 2001)

= 
∑
∑

× =
P
P

1q
q

0

0 0
100 2295

1740  × 100 = 131.89

(ii) ifjokj ctV fof/ (Family Budget Method)
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oLrq,¡ Hkkj 2001 dh izfr 2002 dh izfr

bdkbZ dher bdkbZ dher

(Commodities) (Weight) (Price per unit (Price per unit
P
P

1

0
 × 100 V PV

2001) 2002)
(W) (P0) (P1) (P) (P0 × W)  (P × V)

xsgw¡ (Wheat) 20 50 70 140 1000 1,40,000

pkoy (Rice) 30 20 25 125 600 75,000

nkysa (Pulses) 5 2 3 150 10 1,500

?kh (Ghee) 20 5 5 100 100 10,000

rsy (Oil) 10 3 3 100 30 3,000

∑W = 35 1740 2,29,500

2002 dk thou fuokZg lwpdkad (Cost of Living Index for 2002) = 
∑
∑

=
PV
PV

2 29 500
1740
, ,

,  = 131.89

Fkksd O;kikj ewY; lwpdkad (Wholesale Price Index Number)

oLrqvkas dh Fkksd O;kikj dherksa esa lkekU; ifjorZu n'kkZus okyk lwpdkad] Fkksd O;kikj] dher lwpdkad
dgykrk gSA Fkksd O;kikj dher lwpdkad] vFkZO;oLFkk osQ lkekU; dher Lrj esa ifjorZu n'kkZrk gSA Hkkjr esa
izFke Fkksd O;kikj dher lwpdkad dh jpuk okf.kT; ,oa mn~;ksx ea=kky; }kjk 1947 esa dh xbZA blosQ mijkar
1953-53 dks vk/kj o"kZ ekudj] o"kZ 1956 esa lwpdkad dh jpuk xbZA Fkksd O;kikj vkS|ksfxd dher iqu£opkj
desVh (Wholesale Industrial Price Review Committee) osQ vkxzg ij lwpdkad jpuk dh xbZ  Ük`a[kyk izkjaHk
dh xbZ] tksfd 225 ck”kkj ,oa 139 oLrqvksa ij vk/kfjr FkhA bldk vk/kj o"kZ 1970-71 Fkk] tksfd 774 fu[kZ
(quotations) ij fuHkZj gSA Fkksd O;kikj dher lwpdkad (Wholesale Price Index Number) dh jpuk
vkS|ksfxd oLrqvksa osQ vk/kj ij dh tkrh gS Hkkjr esa ljdkjh deZpkfj;ksa osQ eg¡xkbZ HkRrs] Fkksd O;kikj dher
lwpdkad ls lacaf/r gksrs gSaA blfy, Fkksd O;kikj] dher lwpdkad osQ vk/kj ij gh ljdkjh deZpkfj;ksa dks
o"kZ esa nks ckj (tuojh rFkk twu ekg esa) vfrfjDr eg¡xkbZ HkRrs iznku fd, tkrs gSaA

Hkkjr esa Fkksd O;kikj dher lwpdkad dh jpuk lkIrkfgd vk/kj ij dh tkrh gSA Hkkjr esa orZeku Fkksd O;kikj
dher lwpdkad dh x.kuk 1993-94 dks vk/kj o"kZ ekudj dh xbZA iqjkuh  Ük`a[kyk dk vk/kj o"kZ 1981-82 FkkA
;fn vk/kj o"kZ ,oa orZeku o"kZ esa vf/d varj ik;k tkrk gS rks vk/kj o"kZ ifjo£rr dj fn;k tkrk gS] ftlls
uohu oLrqvksa ,oa ikjaifjd oLrqvksa (ftUgsa orZeku esa NksM+ fn;k x;k gS) dk vè;;u ljyrk iwoZd djosQ mfpr
lwpdkad dh x.kuk dh tk losQA

dher u[kZ dh izkfIr dgk¡ ls gksrh gS\

(a) Fkksd O;kikj dher lwpdkad dh jpuk eas lfEefyr lewg
 (Groups for the Construction of Wholesale Price Index)

(i) izkFkfed oLrq,¡ (Primary Articles)μbu oLqrvksa (lewg) esa xsgw¡] pkoy] nkysa] iQy rFkk lfCt;k¡
lfEefyr gksrh gSaA buesa xSj&[kk|kUu oLrq,¡ tSlsμ:bZ] twV] rsy] xUuk ,oa [kfut vkfn Hkh lfEefyr
gksrh gSaA bl Js.kh es ubZ  Ük`a[kyk osQ vuqlkj enksa dh la[;k 98 ,oa Hkkj 22.02 vFkok 32.30% gSA
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(ii) 'kfDr mRiknd oLrq,¡ (Energy Articles)μbl lewg esa fo|qr] dks;yk] isVªksy oLrq,¡ ,oa b±/u
lfEefyr gSA ubZ  Ük`a[kyk osQ vuqlkj bl Js.kh esa enksa dh la[;k 19 ,oa Hkkj 14.23 vFkok 10.66% gSA

(iii) fuekZrk oLrq,μvkS|ksfx oLrq,¡ (Manufactured Articles–Industrial Products)μbl lewg esa
phuh] [kkn~; (edible) rsy] diM+k e'khu] midj.k] dkx”k dh oLrq,¡] peM+k ,oa peM+s dh oLrq,¡]
jlk;u rFkk moZjd vkfn lfEefyr gSaA ubZ  Ük`a[kyk (New Series) osQ vuqlkj bl lewg esa oLrqvksa dh
la[;k 318 ,oa Hkkj 63.75 vkSj 57.04% gSA

(b) Fkksd O;kikj dher lwpdkad osQ mi;ksx
(Uses of Wholesale Price Index Number)

(i) O;kikfjd fLFkfr;ksa esa ifjorZu osQ iwokZuqeku esa mi;ksxh (Useful for forecasting changes in trade

conditions)μO;kikj ifjfLFkfr;k¡] ck”kkj (vFkZO;oLFkk) esa oLrq dh ek¡x rFkk iw£r }kjk izLrqr dh tkrh gSaA ,d
o"kZ esa Fkksd O;kikj dher lwpdkad esa o`f¼ ls rkRi;Z oLrq dh iw£r dh rqyuk esa mldh ek¡x dh vf/drk gSA
;fn Fkksd O;kikj dher lwpdkad esa deh gks tkrh gS rks ;g fLFkfr ek¡x ij iw£r dh vfèkdrk okyh ekuh
tk,xhA bl izdkj] orZeku Fkksd O;kikj dher lwpdkad ls iwoZ Fkksd O;kikj dher lwpdkad dh rqyuk djosQ
Hkfo"; dh O;kikj fLFkfr;ksa dk vuqeku yxk;k tk ldrk gSA

(ii) dherksa esa ifjorZu osQ izHkko dks de djus esa lgk;d (Useful in eliminating effects of price

changes on aggrgates)μ,d ns'k dh jk"Vªh; vk;] ,d o"kZ esa mRikfnr oLrqvksa rFkk lsokvksa osQ ekSfnzd ewY;
(monetary value) dk ;ksx gSA oLrqvksa rFkk lsokvksa osQ ewY; dh x.kuk mlh o"kZ dh dherksa osQ vkèkkj ij dh
tkrh gS] ftls orZeku o"kZ dgrs gSaA blh izdkj] vk/kj o"kZ dh dherksa osQ vk/kj ij Hkh x.kuk dh tk ldrh
gSA vk/kj o"kZ dh dherksa ij oLrqvksa rFkk lsokvksa osQ ewY; dh x.kuk okLrfod jk"Vªh; vk; (Real National

Income) dgykrh gSA bl izdkj] Fkksd O;kikj dher lwpdkad leLr lewg ij ifjorZu n'kkZrk gS] tSlsμjk"Vªh;
vk;] jk"Vªh; O;; vkfnA blfy,] Fkksd O;kikj dher lwpdkad esa ifjorZu Kkr djus osQ fy, jk"Vªh; vk; dh
x.kuk orZeku rFkk fLFkj (vk/kj o"kZ) dherksa ij dh tkrh gSA

(ii) vFkZO;oLFkk dk lwpd (Indicator of the economy)μFkksd O;kikj dher lwpdkad vFkZO;oLFkk esa
LiQhfr (Inflation) dk lwpd gSA LiQhfr dk fu/kZj.k vFkZO;oLFkk esa ,d o"kZ esa dher esa gksus okys ifjorZu
dh lgk;rk ls fd;k tkrk gSA eku yhft,] 2000-01 dks Fkksd O;kikj lwpdkad 120 ,oa 2001-02 dk Fkksd
O;kikj dher lwpdkad 132 gSA

bl izdkj LiQhfr dh nj = 
132
120  × 100 – 100 = 10% gksxhA

(iv) izkstsDV dh ykxr dh x.kuk esa mi;ksxh (Useful in computing the cost of project)μizkstsDV ,d nh?kZ
dkyhu izfØ;k gS] ftlesa Hkfo"; esa fofHkUu Lrjksa ij vf/d O;; dh vko';drk gksrh gSA mnkgj.kLo:i]
fnYyh esVªks jsy izkstsDV ,d nh?kZ dkyhu izkstsDV gSA blosQ iwjk gksus esa cgqr o"kZ yxsaxsA ftl ij fofHkUu o"kks±
esa gksus okys O;; dk fu/kZj.k Fkksd O;kikj dher lwpdkad osQ vk/kj ij fd;k tk ldrk gSA bl izdkj]
okLrfod vuqekfur dher] Fkksd O;kikj dher lwpdkad }kjk fu/kZfjr LiQhfr nj }kjk c<+ tkrh gSA

Fkksd O;kikj dher lwpdkad dh jpuk] miHkksDrk dher lwpdkad dh jpuk osQ leku dh tkrh gSA

3. vkS|ksfxd mRiknu lwpdkad (Index Number of Industrial Production)

fdlh fo'ks"k vof/ esa vk/kj o"kZ dh rqyuk esa m|ksxksa osQ mRiknu Lrj esa o`f¼ vFkok deh dks ekius dk
lwpdkad vkS|ksfxd mRiknu lwpdkad (Index Number of industrial production) dgykrk gSA ;g ckr è;ku
djus ;ksX; gS fd vkS|ksfxd mRiknu lwpdkad mRiknu dh osQoy ek=kk ifjorZu dk eki gSA blosQ }kjk
xq.kksa osQ ifjorZu dk eki ugha fd;k tk ldrkA bl izdkj] bl lwpdkad dh jpuk osQ fy, vkèkkj o"kZ ,oa
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orZeku o"kZ osQ vkS|ksfxd mRiknu osQ lanHkZ esa vk¡dM+ksa dh vko';drk gksrh gSA lkekU;r;k] vkS|kssfxd mRiknu
osQ vk¡dM+ksa dk ladyu fuEufyf[kr 'kh"kZdksa osQ varxZr fd;k tkrk gSμ

(a) vkS|ksfxd mRiknu osQ vk¡dM+ksa osQ ladyu osQ 'kh"kZd
(Heads under which Data of Industrial Production are Callected)

(i) rduhdh mn~;ksx (Technical Industries)μdiM+k] Åu] js'ke vkfnA

(ii) [kuu mn~;ksx (Mining Industries)μyksgk] dks;yk] rk¡ck] isVªksy vkfnA

(iii) /kfRod mn~;ksx (Metallurgical Industries)μyksgk rFkk LVhy vkfnA

(iv) esoSQfudy mn~;ksx (Mechanical Industries)μjsy batu (Lacomotives), ty;ku] ok;q;ku vkfnA

(v) mRiknd dj okys mn~;ksx (Industires Subject to Excise Duty)μphuh] rackowQ] ekfpl vkfnA

(vi) fofo/ mn~;ksx (Miscellaneous Industries)μdkap] lkcqu] jlk;u] lhesaV vkfnA

mijksDr 'kh"kZd osQ varxZr vkSn~;ksfxd mRiknu ls lacaf/r vk¡dM+s ok£"kd] N% ekg] rhu ekg vFkok ekfld :i
esa ladfyr fd;s tkrs gSaA mn~;ksx dks oqQN fof'k"V vk/kj ij Hkkj iznku fd;s tkrs gSaA Hkkj dk vk/kj mRiknu]
foØ; ,oa fuos'k iw¡th vkfn gks ldrk gSA lkekU;r;k] ;g 'kqn~/ mRiknu (Net output) osQ vk/kj ij gksrk gSA
Hkkjr esa bl izdkj osQ lwpdkad dh jpuk ok£"kd :i esa gksrh gSA orZeku  Ük`a[kyk dk vk/kj o"kZ 1993-94 gS]
ftlesa rhu eq[; lewg gSaμ[kuu (Hkkj 10.47)] fuekZ.k (Hkkj 79.36) ,oa fon~;qr (Hkkj 10.17)A bl izdkj dk
Hkkj izfro"kZ ifjo£rr gksrk jgrk gSA

(b) vkS|kssfxd mRiknu lwpdkad dh jpuk dh fof/;k¡

(Methods of Constructing Index Number of Industrial Production)

lkekU;r;k] vkS|ksfxd mRiknu lwpdkad dh jpuk osQ fy, ljy lekarj ekè; (Simple Arithmetic mean)

vFkok lacaf/r T;kferh; ekè; (Geometirc mean of relatives) dk mi;ksx fd;k tkrk gSA vkS|ksfxd mRiknu
lwpdkad dh jpuk osQ fy, ljy lekarj ekè; dk mi;ksx djrs le; fuEufyf[kr lw=k dk mi;ksx djuk
pkfg,μ

vkS|ksfxd mRiknu lwpdkad = 

∑
F
HG
I
KJ

∑

P W

W

1

0q

;gk¡] P1 = orZeku o"kZ dh dhersa

q1 = orZeku vof/ esa mRikfnr oLrqvksa dh ek=kk

q0 = vk/kj o"kZ esa mRikfnr oLrqvksa dh ek=kk

W = fofHkUu mRiknu dk lkis{k egRo

15-4 eqnzk izlkj ,oa lwpdkad (Inflation and Index Number)

eqnzk izlkj ls rkRi;Z lkekU; :i ls oLrqvksa osQ ewY; esa o`f¼ gSA eqnzk izlkj dk Lo:i vR;f/d cM+k gksus ij
eqnzk osQ ewY; esa deh  gksrh gS vkSj og ijaijkxr :i ls fofue; dk ekè;e vkSj ys[ks dh bdkbZ dk dk;Z ugha
dj ikrh gSA bldk izkjafHkd izHkko eqnzk osQ ewY; esa deh gksuk gSA lkIrkfgd eqnzk LiQhfr dh nj dk ewY;kadu
bl izdkj fd;k tkrk gSμ

x x
x

t t

t

− −

−

1

1
 × 100
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;gk¡] xt vkSj xt–1 t th vkSj (t – 1)th lIrkg osQ Fkksd ewY; lwpdkad ls lacaf/r gSA

15.5 mHkksDrk ewY; lwpdkad ,oa Ø; 'kfDr (Consumer Price Index and Purchasing Power)

miHkksDrk ewY; lwpdkad dk mi;ksx eqnzk dh Ø;&'kfDr ,oa okLrfod etnwjh dh x.kuk osQ fy, fd;k tkrk gSA

(i) eqnzk dh Ø; 'kfDr = 1/thou Lrj lwpdkad dh ykxr (1/Cost of Living Index)

(ii) okLrfod e”knwjh = (eSfVªd e”knwjh@thou Lrj lwpdkad dh ykxr) × 100

mnkgj.k osQ fy,] ;fn miHkksDrk ewY; lwpdkad (1982 = 100) tuojh 2005 esa 526 gS rks tuojh] 2005 esa 1

#i;s osQ ewY; dh x.kuk bl izdkj dh tk,xh 
100
526  ` = 0.19A blls rkRi;Z ;g gS fd orZeku 1 #i;s 1982

osQ 19 iSls osQ cjkcj gSA

okLrfod e”knwjh dh x.kuk

;fn fdlh miHkksDrk osQ eqnzk osQ :i esa e”knwjh 10,000 #i, gS rks mldh okLrfod e”knwjh fuEufyf[kr gksxhμ

10,000 ` × 
100
526  = 1,901

blls rkRi;Z ;g gS fd o"kZ 1982 dk 1,901 #i, dh Ø; 'kfDr mruh gh gksxh ftruh fd tuojh 2005 osQ
10,000 #i, dhA ;fn dksbZ O;fDr 1982 esa rhu g”kkj #i;s e”knwjh izkIr dj jgk Fkk rks ewY; esa o`f¼ osQ dkj.k
mldh vk£Fkd fLFkfr vLoLFk gksxhA 1982 dk thou&Lrj cuk, j[kus osQ fy, mldh e”knwjh dks 15,780 #i;s
rd c<+k;k tk,A bldh x.kuk osQ fy, vk/kj o"kZ osQ 3,000 #i, dh e”knwjh dks 526/100 ls xq.kk djsaxsA

Fkksd ewY; lwpdkad dk vR;f/d mi;ksx eqnzk izlkj dh nj ekius osQ fy, fd;k
tkrk gSA

15-5 lwpdkad dh lhek,¡ (Limitations of Index Numbers)

lwpdkad] O;fDr;ksa dh vk£Fkd fLFkfr ,oa vU; fopkjksa dks Kkr djus esa vR;ar mi;ksxh gS] ijarq lwpdkad osQ
oqQN nks"k@lhek,¡ Hkh gSaA lwpdkad dh eq[; lhek,¡ fuEufyf[kr gSaμ

1. varjkZ"Vªh; vè;;u laHko ugha (International Comparative Study not Possible)μlwpdkad (In-

dex Number) osQoy fdlh vFkZO;oLFkk dh >yd n'kkZrk gSA blfy,] blosQ vk/kj ij ge varjkZ"Vªh;
rqyuk ugha dj ldrsA

2. fun'kZu ij vk/kfjr (Heavily based on Samples)μlwpdkad lkekU;r;k uewuksa ij fuHkZj gksrk gSA
;fn izkIr fd;k x;k uewuk laiw.kZ {ks=k@ewY;@Js.kh dk izfrfuf/Ro ugha djrk] rks Kkr fd;k x;k lwpdkad
xyr gks ldrk gSA

3. laHkkfor laosQrd (Approximate Indicators)μlwpdkad }kjk leL;kvksa dk lek/ku Li"V ugha gksrk
gSA blosQ }kjk izkIr gksus okys ifj.kke yxHkx (Approximate) Bhd gksrs gSa] blfy, blosQ }kjk izkIr
ifj.kke iw.kZ :i ls fo'oluh; ugha gksrsA

4. fof'k"V mn~ns'; (Specific Purpose)μlwpdkad dh jpuk osQoy fof'k"V mn~ns';ksa dh izkfIr osQ fy,
dh tkrh gS] tSls&ewY; ifjorZu] ek=kk ifjorZu] Hkkj ifjorZu] vkfnA blfy, bldk mi;ksx vU;
mn~n';ksa osQ fy, ugha fd;k tk ldrkA
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5. xM+cM+h dh laHkkouk (Chance of Manipulation)μlwpdkad dh jpuk djrs le; X+kyr vk/kj o"kZ
vuqi;qDr Hkkj] xyr lw=k vkfn mi;ksx gksus ij xM+cM+h dh vf/d laHkkouk gksrh gSA bl izdkj dh xbZ
jpuk dk ifj.kke X+kyr gks ldrk gSA

Lo&ewY;kadu (Self Assessment)

2- lgh fodYi pqfu, (Choose the correct option)μ

1. lwpdkad fdrus izdkj osQ gksrs gSaμ

(d) 3 izdkj ([k) 4 izdkj

(x) 5 izdkj (?k) bueas ls dksbZ ughaA

2. miHkksDrk dher lwpdkad osQoy eki djrk gSμ

(d) dher esa o`f¼ dh ([k) dher esa deh dh

(x) dher esa ifjorZu dk (?k) buesa ls dksbZ ughaA

3. vkS|ksfxd mRiknu lwpdkad mRiknu dh osQoy eki gSμ

(d) ek=kk ifjorZu dk ([k) ek=kk o`f¼ dk

(x) (d) vkSj ([k) nksuksa (?k) buesa ls dksbZ ughaA

4. okLrfod etnwjh cjkcj gksrk gSμ

(d)
thou Lrj lwpdkad dh ykxr

eSfVªd etnwjh
× 100 ([k)

eSfVªd etnwjh
thou Lrj lwpdkad dh ykxr

× 100

(x) mi;qZDr nksuksa (?k) buesa ls dksbZ ughaA

5. vkS|ksfxd mRiknu lwpdkad dh jpuk osQ fy, mi;ksx fd;k tkrk gSμ

(d) ljy lekarj ekè; ([k) T;kferh; ekè;

(x) (d) vkSj ([k) nksuksa (?k) buesa ls dksbZ ughaA

15-6 lkjka'k (Summary)

• lwpdkad os ;qfDr;k¡ gSa ftuls ,d ijLij lEcfU/r pj&ewY; osQ vkdkj (Magnitude) esa gksus okys
ifjorZuksa dh eki dh tk ldrh gSA

• lwpdkad dk loZizFke iz;ksx 1764 esa bVyh osQ izfl¼ la[;k'kkL=kh dkyhZ (Carli) us vukt] rsy rFkk
'kjkc vkfn osQ ewY;ksa ij vejhdk dh [kkst dk izHkko tkuus osQ fy, fd;k FkkA

• lwpdkad vFkZO;oLFkk dh lkekU; fLFkfr dks tkuus osQ fy, mi;ksx fd;k tkrk gS] D;kasfd blosQ }kjk
e”knwjh] dher] mRikn] cSad tek] fons'k fofue; vkfn osQ ifjorZu dh x.kuk dh tkrh gSA

• miHkksDrkvksa }kjk oLrqvksa rFkk lsokvksa dh izkfIr osQ fy, Hkqxrku dh tkus okyh dher osQ vkSlr
ifjorZu dks n'kkZus okyk lwpdkad] miHkksDrk ewY; lwpdkad (Consumer Price Index Number)

dgykrk gSA

• oLrqvkas dh Fkksd O;kikj dherksa esa lkekU; ifjorZu n'kkZus okyk lwpdkad] Fkksd O;kikj] dher lwpdkad
dgykrk gSA

• lwpdkad] O;fDr;ksa dh vk£Fkd fLFkfr ,oa vU; fopkjksa dks Kkr djus esa vR;ar mi;ksxh gS]
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• lwpdkad dh jpuk osQoy fof'k"V mís';ksa dh izkfIr osQ fy, dh tkrh gS] tSls&ewY; ifjorZu] ek=kk
ifjorZu] Hkkj ifjorZu] vkfnA blfy, bldk mi;ksx vU; mís';ksa osQ fy, ugha fd;k tk ldrkA

• lwpdkad dh jpuk djrs le; X+kyr vk/kj o"kZ vuqi;qDr Hkkj] xyr lw=k vkfn mi;ksx gksus ij xM+cM+h
dh vf/d laHkkouk gksrh gSA bl izdkj dh xbZ jpuk dk ifj.kke X+kyr gks ldrk gSA

15-7  'kCndks'k (Keywords)

• fun'kZuμ uewuk] mnkgj.kA

• lewguμ cVksjuk] <sj yxkukA

• Hkkfjrμ cks>k;qDr] ½.k;qDrA

• fu[kZμ nj] Hkko] foozsQ; oLrqA

15-8 vH;kl&iz'u (Review Questions)

1- lwpdkad dh ifjHkk"kk nhft, vkSj mlosQ mi;ksxksa ij izdk'k Mkfy,A

2- lwpdkad fdrus izdkj osQ gksrs gSa\ foospu dhft,A

3- miHkksDrk ewY; lwpdkad dh O;k[;k dhft,A

4- Fkksd O;kikj ewY; lwpdkad D;k gS\ Fkksd O;kikj ewY; lwpdkad osQ mi;ksx crkb,A

5- vkS|ksfxd mRiknu lwpdkad ij izdk'k Mkfy, rFkk bldh jpuk fof/ le>kb,A

mÙkj % Lo&ewY;kadu (Answers: Self  Assessment)
1. 1. (d) 2. (?k) 3. (d) 4. (d)

5. ([k)

2. 1. iz'uksa 2. nks 3. izdkf'kr 4. tk¡p lfefr

5. lekpkj&i=kA

15-9 lanHkZ iqLrosaQ (Further Readings)

1. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

2. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

16.1 ljy lewgh jhfr (Simple Aggregate Method)

16.2 Hkkfjr lewgh O;; jhfr (Weighted Aggregate Method)

16.3 lkjka'k (Summary)

16.4 'kCndks'k (Keywords)

16.5 vH;kl&iz'u (Review Questions)

16.6 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• ljy lewgh jhfr dh O;k[;k djus esaA

• Hkkfjr lewgh O;; jhfr dh foospuk djus esaA

izLrkouk (Introduction)

vkfFkZd ,oa O;kolkf;d txr esa gksus oky ifjorZuksa dk fo'ys"k.k djus esa lwpdkad vR;ar mi;ksxh midj.k
gSA lwpdkad vkfFkZd txr dk izk.k gS D;ksafd mRiknu&miHkksx] eqnzk&ewY;] ek¡x&iwrhZ] etnwjh] vk;kr&fu;kZr
ewY; Lrj tSlh izeq[k leL;kvksa dk lek/ku lwpdkadks }kjk gh fd;k tkrk gS blds fuekZ.k ds fy, fofHkUu
jhfr;ksa dk iz;ksx fd;k tkrk gSA

16-1 ljy lewgh jhfr (Simple Aggregate Method)

blesa pquh gqbZ fofHkUu oLrqvksa osQ ewY; izfr bdkbZ esa fn;s gksrs gSaA vkèkkj o"kZ vkSj pkyw o"kZ dh lHkh oLrqvksa
osQ ewY;ksa dk vyx&vyx ;ksx Kkr dj ysrs gSaA pkyw o"kZ osQ ;ksx esa vkèkkj o"kZ osQ ;ksx dk Hkkx nsdj izkIr
la[;k dks 100 ls xq.kk dj fn;k tkrk gSA bl izdkj osQ funsZ'kkad dh jpuk ljy gS rFkk budk le>uk Hkh vklku
gSA ijUrq oLrqvksa dh ek=kk ij dksbZ è;ku ugha fn;k tkrk rFkk ewY; Hkh oLrqvksa dh bdkbZ osQ fy, gksrs gSa] vr%
;s rqyuh; ugha gksrs gSaA ;fn bdkbZ cny nh tk;s rks funsZ'kkad dk eku Hkh cny ldrk gSA

bdkbZμ16: ljy (vkHkkfjr) lewgh jhfr ,oa
Hkkfjr O;; jhfr (Methods: Simple (Unweighted)

Aggregate Method, Weighted
Aggregate Method)
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vkHkkfjr lwpdkadksa osQ fuekZ.k djus dh ;g lcls ljy jhfr gSA bl jhfr osQ vuqlkj] izpfyr ;k pkyw o"kZ osQ
fofHkUu oLrqvksa osQ ewY;ksa osQ ;ksx (aggregate) dks] vkèkkj o"kZ osQ ewY;ksa osQ ;ksx ls Hkkx nsdj 100 ls xq.kk dj
fn;k tkrk gSA è;ku jgs] bl jhfr esa ^ewY;kuqikr* ugha fudkys tkrs gSaA] lw=kkuqlkj

P01 = 
Σ
Σ

p
p

1

0
 × 100 ;k = 

izpfyr o"kZ osQ ewY;ksa dk ;ksx
vkèkkj o"kZ osQ ewY;ksa dk ;ksx

 × 100

P01 vkèkkj o"kZ (0) osQ ewY;ksa osQ vkèkkj ij izpfyr o"kZ (1) osQ ewY;ksa dk lwpdkadA

P1 = izpfyr o"kZ osQ ewY;] P0 = vkèkkj o"kZ osQ ewY;

mnkgj.k (Illustration) 1—fuEu leadksa ls ljy lewgh jhfr (Simple Aggregative Method) }kjk 1971 dks
vkèkkj o"kZ ekudj 1972 rFkk 1973 osQ ewY;&lwpdkad Kkr dhft;sμ

bdkbZ ewY; #- (Unit Price Rs.)

ensa 1971 1972 1973

A 0.70 0.85 1.00

B 0.25 0.35 0.50

C 0.50 0.65 0.75

D 0.60 0.80 0.95

gy (Solution.)

ewY;&lwpdkad dh jpuk (ljy&lewgh jhfr) (vkèkkj 1871 = 100)

en 1971 1972 1973

A 0.70 0.85 1.00

B 0.25 0.35 0.50

C 0.50 0.65 0.75

D 0.60 0.80 0.95

;ksx ΣP0 = 2.05 ΣP1 = 2.65 ΣP2 = 3.20

o"kZ 1971 dk lwpdkad P01 = 
Σ
Σ

p
p

1

0
100 2 05

2 05
× =

.

.
 × 100 = 100

o"kZ 1972 dk lwpdkad P01 = 
Σ
Σ

p
p

1

0
100 2 65

2 05
× =

.

.
 × 100 = 129.3

o"kZ 1973 dk lwpdkad P01 = 
Σ
Σ

p
p

1

0
100 3 20

2 05
× =

.

.  × 100 = 156.1

o"kZ (Years) : 1971 1972 1973

ewY; lwpdkad (vkèkkj 1971 = 100) : 100 129.3 156.1

rduhdh fVIi.kh (Technical Note)—bl jhfr dk iz;ksx rHkh fd;k tk ldrk gS tc lHkh oLrqvksa osQ
ewY; ,d&gh bdkbZ osQ :i esa O;Dr fd, x, gksaA ;fn bdkb;k¡ (units) fHkUu&fHkUu gSa rks ifj.kke HkzekRed
gksaxsA oSls] O;ogkj esa bl jhfr dk iz;ksx ugha fd;k tkrk gSA ;g lwpdkad ewY;ksa ds vkdkj ls csgn izHkkfor
gksrk gSA
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bl funsZ'kkad }kjk orZeku o"kZ osQ ewY; dh rqyuk vkèkkj o"kZ osQ oqQy ewY; ls dh

tkrh gSA

16-2 Hkkfjr lewgh O;; jhfr (Weighted Aggregate Method)

Hkkfjr lewgh jhfr ;k lewgh O;; jhfr }kjk miHkksDrk ewY; lwpdkad cukus dh izfØ;k fuEukuqlkj gSμ

(i) pkyw o"kZ dk lewgh O;; Kkr djus osQ fy, vkèkkj o"kZ esa miHkksx dh xbZ ek=kk (q0) rFkk pkyw o"kZ dh
dher (P1) dks xq.kk dj xq.kuiQy dk ;ksx (ΣP1q0) Kkr dj fy;k tkrk gSA

(ii) fuEu lw=k dk iz;ksx fd;k tkrk gSμ

miHkksDrk ewY; lwpdkad = 
pkyw o"kZ dk lewgh O;;
vkèkkj o"kZ dk lewgh O;;

 × 100

;k P01 = 
Σ
Σ

P
P

1 0

0 0

q
q

 × 100

P01 = pkyw o"kZ dk miHkksDrk ewY; lwpdkad

ΣP1q0 = pkyw o"kZ dk lewgh O;;

ΣP0q0 = vkèkkj o"kZ dk lewgh O;;

 vkèkkj o"kZ dk lewgh O;; Kkr djus osQ fy, vkèkkj o"kZ esa miHkksx dh xbZ ek=kk (q0) rFkk vkèkkj
o"kZ dh dher (P0) dks xq.kk fd;k tkrk gSA

mnkgj.k (Illustration) 2. 1960 osQ dher Lrj osQ vkèkkj ij fuEu vk¡dM+sa ls 1978 osQ fy, lewgh O;; jhfr
}kjk thou fuokZg O;; lwpdkadksa dh x.kuk dhft,A

oLrq vkèkkj o"kZ 1960 esa bdkbZ 1960 dh 1978 dh
miHkksx dh xbZ ek=kk dher (#-) dher (#-)

pkoy 2 ¯DoVy izfr ¯DoVy 200 400

xsgw¡ 4 ¯DoVy izfr ¯DoVy 100 200

vjgj 50 fdyks izfr fdyks 1.00 3.00

puk 50 fdyks izfr fdyks 1.00 2.50

?kh 5 fdyks izfr fdyks 10.00 20.00

xqM+ 50 fdyks izfr fdyks 0.50 1.00

phuh 80 fdyks izfr fdyks 2.00 5.00

rsy 10 fdyks izfr fdyks 4.00 8.00

oL=k 25 ehVj izfr ehVj 2.00 5.00

osQjkslhu 20 yhVj izfr yhVj 0.50 1.50

b±èku 5 ¯DoVy izfr ¯DoVy 10.00 20.00

edku fdjk;k — izfr edku 20.00 50.00
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Solution:

thou&fuokZg O;; lwpdkad dh x.kuk

vkèkkj o"kZ 1960 vkèkkj o"kZ pkyw o"kZ vkèkkj o"kZ pkyw o"kZ
oLrq esa miHkksx dh xbZ bdkbZ 1960 dh 1978 dh 1960 dk 1978 dk

ek=kk dher dher lewgh O;; lewgh O;;
q0 P0 P1 P0q0 P1q0

pkoy 2 ¯DoVy izfr ¯DoVy 200.00 400.00 400.00 800.00

xsgw¡ 4 ¯DoVy izfr ¯DoVy 100.00 200.00 400.00 800.00

vjgj 50 fdyks izfr fdyks 1.00 3.00 50.00 150.00

puk 50 fdyks izfr fdyks 1.00 2.50 50.00 125.00

?kh 5 fdyks izfr fdyks 10.00 20.00 50.00 100.00

xqM+ 50 fdyks izfr fdyks 0.50 1.00 25.00 50.00

phuh 80 fdyks izfr fdyks 2.00 5.00 160.00 400.00

rsy 10 fdyks izfr fdyks 4.00 8.00 40.00 80.00

oL=k 25 ehVj izfr ehVj 2.00 5.00 50.00 125.00

osQjkslhu 20 yhVj izfr yhVj 0.50 1.50 10.00 10.00

b±èku 5 ¯DoVy izfr ¯DoVy 10.00 20.00 50.00 100.00

edku fdjk;k — izfr edku 20.00 50.00 20.00 50.00

;ksx 1305.00 2790.00
ΣP0q0 ΣP1q0

1978 dk miHkksDrk ewY; lwpdkad = 
Σ
Σ

P
P

1 0

0 0

q
q

 × 100

 = 
2790
1305  × 100 = 225.2

(i) izR;sd oLrq osQ fy, pkyw o"kZ dk ewY;kuqikr Kkr fd;k tkrk gSμ

pkyw o"kZ dk ewY;kuqikr (R) = 
P
P

1

0
 × 100

(ii) vkèkkj o"kZ esa fd, tkus okys O;; dks Hkkj eku fy;k tkrk gS (P1q0) = W) vkSj budk ;ksx (ΣW) dj
fy;k tkrk gSA

(iii) Hkkj ls izR;sd ewY;kuqikr dks xq.kk dj xq.kuiQyksa dk ;ksx (ΣRW) Kkr fd;k tkrk gSA

(iv) ΣRW esa ΣW dk Hkkx djosQ pkyw o"kZ dk thou&fuokZg O;; lwpdkad Kkr fd;k tkrk gSA

lw=kkuqlkjμ

miHkksDrk ewY; lwpdkad = 
Σ
Σ
RW
W

ΣRW = pkyw o"kZ osQ ewY;kuqikr ,oa Hkkj osQ xq.kuiQy dk ;ksx

   ΣW = Hkkj dk oqQy ;ksx
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izR;sd oLrq ds fy, pkyw o"kZ dk ewY;kuqikr dSls Kkr djrs gSa\

Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iwrhZ djsa (Fill in the blanks):

1. ljy lewgh jhfr esa vk/kj o"kZ vkSj ------------------  dh lHkh oLrqvksa ds ewY;ksa dk
vyx&vyx ;ksx Kkr djrs gSaA

2. ljy lewgh jhfr esa ------------------ ugha fudkys tkrsA

3. miHkksDrk ewY; lwpdkad ¾ 
pkyw o"kZ dk legw h O;;

vk/kj o"kZ dk legw h O;;
× ------------------ gksrk gSA

4. ------------------ lwpdkadksa ds fuekZ.k dh ;g lcls ljy vkSj vklku fof/ gSA

16-3 lkjka'k (Summary)

• vkHkkfjr lwpdkadksa osQ fuekZ.k djus dh ;g lcls ljy jhfr gSA bl jhfr osQ vuqlkj] izpfyr ;k pkyw

o"kZ osQ fofHkUu oLrqvksa osQ ewY;ksa osQ ;ksx (aggregate) dks] vkèkkj o"kZ osQ ewY;ksa osQ ;ksx ls Hkkx nsdj
100 ls xq.kk dj fn;k tkrk gSA è;ku jgs] bl jhfr esa ^ewY;kuqikr* ugha fudkys tkrs gSaA

• bl jhfr dk iz;ksx rHkh fd;k tk ldrk gS tc lHkh oLrqvksa osQ ewY; ,d&gh bdkbZ osQ :i esa O;Dr

fd, x, gksaA ;fn bdkb;k¡ (units) fHkUu&fHkUu gSa rks ifj.kke HkzekRed gksaxsA

• pkyw o"kZ dk lewgh O;; Kkr djus osQ fy, vkèkkj o"kZ esa miHkksx dh xbZ ek=kk (q0) rFkk pkyw o"kZ dh

dher (P1) dks xq.kk dj xq.kuiQy dk ;ksx (SP1q0) Kkr dj fy;k tkrk gSA

• izR;sd oLrq osQ fy, pkyw o"kZ dk ewY;kuqikr Kkr fd;k tkrk gSμ

pkyw o"kZ dk ewY;kuqikr (R) = 
P
P

1

0
 × 100

SRW esa SW dk Hkkx djosQ pkyw o"kZ dk thou&fuokZg O;; lwpdkad Kkr fd;k tkrk gSA

lw=kkuqlkjμ

miHkksDrk ewY; lwpdkad = Σ
Σ
RW
W

16-4 'kCndks'k (Keywords)

1. vk/kj o"kZ % Fkksd ewY; lwpdkad ds vk/kj ij ljdkj }kjk fu/kZfjr foÙkh; o"kZ

2. pkyw o"kZ % pkyw fofÙk; o"kZ

16-5 vH;kl&iz'u (Review Questions)

1. lwpdkad Kkr djus dh ljy lewgh jhfr dk foospu dhft,A

2. Hkkfjr lewgh O;; jhfr ij izdk'k Mkfy,A
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mÙkj% Lo&ewY;kadu (Answer Self Assessment)

1-  pkyw o"kZ     2-  ewY;kuqikr     3-  100      4- vHkkfjr

16-6 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

17.1 lwpdkad (Index Number)

17.2 lwpdkad dh ljy lewgh jhfr (Simple Aggregate Method of Index Number)

17.3 lkjka'k (Summary)

17.4 'kCndks'k (Keywords)

17.5 vH;kl&iz'u (Review Questions)

17.6 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lwpdkad D;k gksrk gS\ bls le>us esaA

• lwpdkad dh ljy lewgh jhfr dks tkuus esaA

izLrkouk (Introduction)

vkfFkZd ,oa O;olkf;d {ks=k esa gksus okys ifjorZuksa dh eki ds fy, lwpdkadksa dk fuekZ.k vko';d gks tkrk gSA mnkgj.kkFkZ]
thou&fuokZg O;; ij gksus okys ifjorZuksa dh eki fdlh bdkbZ fo'ks"k esa ugha dh tk ldrh gS D;ksafd lHkh oLrqvksa dh
eki dh bdkb;k¡ vyx&vyx gksrh gSa] tSls xsgw¡ dk ewY; izfr fDoVy] diM+s dk ewY; izfr ehVj] nw/ dk ewY; izfr yhVj]
ekfpl dk ewY; izfr ntZu ds :i esa fn;k tkrk gSA ,sls le; esa ,d leL;k mRiUu gks tkrh gS fd bu oLrqvksa ds miHkksx
esa gksus okys ifjorZuksa dks fdl izdkj ljy la[;k ds :i esa iznf'kZr fd;k tk,A bl leL;k ds lek/ku ds fy, gh
miHkksDrk ewY; lwpdkad ;k thou&fuokZg ykxr lwpkad dk fuekZ.k vko';d gks tkrk gSA lwpdkadksa ds fuekZ.k esa ,d o"kZ
dks vk/kj eku dj vU; o"kks± ds lwpdkadksa dk fuekZ.k fd;k tkrk gSA ;fn lwpdkad 100 ls vf/d ek=kk vkrk gS] rks bldk
rkRi;Z gksxk thou fuokZg O;; esa òf¼ gqbZ gS vkSj 100 ls de gksus ij thou&fuokZg O;; esa dehA miHkksDrk ewY; lwpdkadksa
ds leku gh Fkksd ewY; lwpdkad dk fuekZ.k lkekU; ewY; Lrj ds vè;;u ds fy, ,oa HkkSfrd ek=kkvksa ds lwpdkad dk
fuekZ.k mRifÙk dh ek=kk esa gksus okys ifjorZuksa ds vè;;u ds fy, vko';d gks tkrk gSA

17-1 lwpdkad (Index Number)

lwpdkad (Index Number) ls rkRi;Z ;g midj.k gS tks pjksa ds ewY; ,oa ek=kk esa gksus okys ifjorZu dks n'kkZrk
gSA nwljs 'kCnksa esa ;g ,d lakf[;dh (Statistical) niZ.k gS] tksfd lacaf/r pjksa (Variables) ds varj ,oa ifjorZu

bdkbZμ17: ljy (vkHkkfjr) lewgh jhfr
(Method: Simple (Unweighted) Aggregate

Method)



256 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

dks n'kkZrk gSA dqN fLFkfr;ksa esa ifjorZu dk izR;{k eki mi;qDr ugha gksrk] blfy, lwpdkad }kjk pjksa ds ifjorZu
dks izfr'kr esa n'kkZuk mi;qDr gksrk gSA mnkgj.kLo:i] ;fn 1995 ds thou fuokZg O;; lwpdkad 100 dh rqyuk
esa 2002 dk thou fuokZg O;; lwpdkad 160 gks tkrk gS] rks bl izdkj 2002 ds lkekU; dher dk Lrj 60%
vf/d le>k tk,xkA

;fn nh xbZ  Üka`[kyk,¡ ,oa pjksa dh bdkb;k¡ fHkUu gksa rks lekarj ds eki vuqi;qDr ugha gksrs gSaA bl izdkj] bu
fLFkfr;ksa esa ifjorZuksa dk eki djus ds fy, lwpdkad (Index Number) dks mi;qDr le>k tkrk gSA vkb;s] vc
ge ,d mnkgj.k ls bls vPNh rjg le>rs gSaA eku fyft, gesa lkekU; dher Lrj (General Price Level) esa
ifjorZu dk eki djuk gSA ;g ifjorZu izR;{k :i ls ekis ugha tk ldrs] D;ksafd dherksa esa gksus okys ifjorZu
fofHkUu oLrqvksa ds dkj.k fofHkUu bdkb;ksa esa gSa] tSls&xsgw¡ ds fy, izfr fDoaVy] diM+k izfr ehVj vFkok izfr
Fkku] nw/ izfr yhVj] dkxt izfr nLrk (fje) vkfnA blfy, fofHkUu bdkb;ksa esa fn, x, ewY;ksa dh x.kuk ,oa
rqyuk izR;{k :i ls ugha dh tk ldrhA budh x.kuk dsoy izfr'kr esa dh tk ldrh gS vFkok dsoy dqN
vk¡dM+ksa dh x.kuk dj ldrs gSaA blfy, bl izfr'kr ls ,d vkSlr izfr'kr Kkr djds leLr bdkb;ksa dk dher
ifjorZu izkIr fd;k tkrk gS bl izdkj ls izkIr vkSlr (lekarj) dks lkekU; lwpdkad (General Index
Number) ;k Fkksd foØ; dher lwpdkad (Wholesale Price Index) dgk tkrk gSA lwpdkad (Index
Number) dh jpuk eT+knwjh] jksT+kxkj thou fuokZg O;; (Cost of living) foØ;] mRiknu] vk;kr] fu;kZr] va'k]
HkaMkj] fuos'k] O;olkf;d fØ;k,¡ ,oa vU; fopkjksa ds ifjorZu dks ekius ds fy, Hkh dh tkrh gSA

dqN fLFkfr;ksa esa ifjorZu dk izR;{k eki mi;qDr ugha gksrk] blfy, lwpdkad }kjk pjksa ds ifjorZu
dks izfr'kr esa n'kkZuk mi;qDr gksrk gSA

17-2 lwpdkad dh ljy lewgh jhfr (Simple Aggregate Method of Index
Number)

blesa pquh gqbZ fofHkUu oLrqvksa osQ ewY; izfr bdkbZ esa fn;s gksrs gSaA vkèkkj o"kZ vkSj pkyw o"kZ dh lHkh oLrqvksa
osQ ewY;ksa dk vyx&vyx ;ksx Kkr dj ysrs gSaA pkyw o"kZ osQ ;ksx esa vkèkkj o"kZ osQ ;ksx dk Hkkx nsdj izkIr
la[;k dks 100 ls xq.kk dj fn;k tkrk gSA bl funsZ'kkad }kjk orZeku o"kZ osQ ewY; dh rqyuk vkèkkj o"kZ osQ oqQy
ewY; ls dh tkrh gSA bl izdkj osQ funsZ'kkad dh jpuk ljy gS rFkk budks le>uk Hkh vklku gSA ijUrq oLrqvksa
dh ek=kk ij dksbZ è;ku ugha fn;k tkrk rFkk ewY; Hkh oLrqvksa dh bdkbZ osQ fy, gksrs gSa] vr% ;s rqyuh; ugha
gksrs gSaA ;fn bdkbZ cny nh tk;s rks funsZ'kkad dk eku Hkh cny ldrk gSA

vkHkkfjr lwpdkadksa osQ fuekZ.k djus dh ;g lcls ljy jhfr gSA bl jhfr osQ vuqlkj] izpfyr ;k pkyw o"kZ osQ
fofHkUu oLrqvksa osQ ewY;ksa osQ ;ksx (aggregate) dks] vkèkkj o"kZ osQ ewY;ksa osQ ;ksx ls Hkkx nsdj 100 ls xq.kk dj
fn;k tkrk gSA è;ku jgs] bl jhfr esa ^ewY;kuqikr* ugha fudkys tkrs gSaA] lw=kkuqlkj

P01 = 
Σ
Σ

p
p

1

0
 × 100 ;k = 

izpfyr o"kZ osQ ewY;ksa dk ;ksx
vkèkkj o"kZ osQ ewY;ksa dk ;ksx

 × 100

P01 vkèkkj o"kZ (0) osQ ewY;ksa osQ vkèkkj ij izpfyr o"kZ (1) osQ ewY;ksa dk lwpdkadA

P1 = izpfyr o"kZ osQ ewY;] P0 = vkèkkj o"kZ osQ ewY;

lwpdkad Kkr djus dh ljy lewgh jhfr dk lw=k fyf[k,A
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mnkgj.k (Illustration) 1—fuEu leadksa ls ljy lewgh jhfr (Simple Aggregative Method) }kjk 1971 dks
vkèkkj o"kZ ekudj 1972 rFkk 1973 osQ ewY;&lwpdkad Kkr dhft;sμ

bdkbZ ewY; #- (Unit Price Rs.)

ensa 1971 1972 1973

A 0.70 0.85 1.00
B 0.25 0.35 0.50
C 0.50 0.65 0.75
D 0.60 0.80 0.95

gy (Solution).

ewY;&lwpdkad dh jpuk (ljy&lewgh jhfr) (vkèkkj 1871 = 100)

en 1971 1972 1973

A 0.70 0.85 1.00
B 0.25 0.35 0.50
C 0.50 0.65 0.75
D 0.60 0.80 0.95

;ksx ΣP0 = 2.05 ΣP1 = 2.65 ΣP2 = 3.20

o"kZ 1971 dk lwpdkad P01 = 
Σ
Σ

p
p

1

0
100 2 05

2 05
× =

.

.
 × 100 = 100

o"kZ 1972 dk lwpdkad P01 = 
Σ
Σ

p
p

1

0
100 2 65

2 05
× =

.

.
 × 100 = 129.3

o"kZ 1973 dk lwpdkad P01 = 
Σ
Σ

p
p

1

0
100 3 20

2 05
× =

.

.  × 100 = 156.1

o"kZ (Years) : 1971 1972 1973

ewY; lwpdkad (vkèkkj 1971 = 100) : 100 129.3 156.1

ljy lewgh jhfr esa ewY;kuqikr ugha fudkys tkrsA

rduhdh fVIi.kh (Technical Note)—bl jhfr dk iz;ksx rHkh fd;k tk ldrk gS tc lHkh oLrqvksa osQ ewY;
,d&gh bdkbZ osQ :i esa O;Dr fd, x, gksaA ;fn bdkb;k¡ (units) fHkUu&fHkUu gSa rks ifj.kke HkzekRed gksaxsA oSls]
O;ogkj esa bl jhfr dk iz;ksx ugha fd;k tkrk gSA

mnkgj.k (Illustration) 2—uhps fn, x;s vk¡dM+ks ls ljy lewgh jhfr }kjk pkyw o"kZ ds fy, Fkksd ewY;
lwpdkad dh x.kuk fdft,A

oLrq 1977 (ewY; #- esa) 1978 (ewY; #- esa)

A 15 30
B 22 25
C 38 57
D 25 35

63
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gy (Solution).

oLrq 1977 (ewY; #- esa) 1978 (ewY; #- esa)

A 15 30
B 22 25
C 38 57
D 25 35

50 63

150 210
ΣP0 ΣP1

1977 dks vk/kj&o"kZ ekudj 1978 ds ewY; lwpdkad dh x.kuk dh tk,xh&

P01 =
0

p
p

×∑
∑

1 100

= × =
210 100 140
130

vFkkZr pkyw o"kZ dk lwpdkad 140 gksxkA

Lo&ewY;kadu (Self Assessment)

1- fuEufyf[kr ls lwpdkad dh jpuk fdft,&

1. fuEu leadks dk ljy lewgh }kjk 1986 ds vk/kj ij 1987 rFkk 1988 ds fy, lwpdkad
dh jpuk dhft,A

ensa A B C D

1986 dher (#-) 15 20 38 25

1987 dher (#-) 30 25 57 35

1988 dher (#-) 42 35 57 55

2. fuEufyf[kr vk¡dMksa ls 1995 dks vk/kj o"kZ ekudj 2001 o"kZ dk lwpdkad Kkr dhft,A
lwpdkad dh jpuk ljy lewgu fof/ dh lgk;rk ls dhft,A

oLrq,¡ A B C D E F

1995 dh dher 30 40 80 110 40 70

2001 dh dher 70 60 90 120 60 70

17-3 lkjka'k (Summary)

• lwpdkad (Index Number) ls rkRi;Z ;g midj.k gS tks pjksa ds ewY; ,oa ek=kk esa gksus okys ifjorZu dks

n'kkZrk gSA

• ;fn nh xbZ  Üka[̀kyk,¡ ,oa pjksa dh bdkb;k¡ fHkUu gksa rks lekarj ds eki vuqi;qDr ugha gksrs gSaA bl izdkj]

bu fLFkfr;ksa esa ifjorZuksa dk eki djus ds fy, lwpdkad (Index Number) dks mi;qDr le>k tkrk gSA
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• vkHkkfjr lwpdkadksa osQ fuekZ.k djus dh ;g lcls ljy jhfr gSA bl jhfr osQ vuqlkj] izpfyr ;k pkyw

o"kZ osQ fofHkUu oLrqvksa osQ ewY;ksa osQ ;ksx (aggregate) dks] vkèkkj o"kZ osQ ewY;ksa osQ ;ksx ls Hkkx nsdj
100 ls xq.kk dj fn;k tkrk gSA

17-4 'kCndks'k (Keywords)

1. Fkksd % jkf'k] <sj] eky dh cM+h jkf'kA

17-5 vH;kl&iz'u (Review Questions)

1. lwpdkad fdls dgrs gS\ mnkgj.k lfgr le>kb,A

2. lwpdkad dh ljy lewgh jhfr dh mnkgj.k lfgr O;k[;k dhft,A

mÙkj% Lo&ewY;kadu (Answer: Self-Assessment)

1. (150, 192.9) 2. (150, 192.9)

17-6 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055
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vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

18.1 ewY;kuqikr dh ljy&ekè; jhfr (Simple Average of Price Relatives Methods)

18.2 J`[kayk&vk/kj jhfr (Chain-Base Method)

18.3 vk/kj ifjorZu (Base Conversion)

18.4 vk/kj&o"kZ ifjorZu (Base Shifting)

18.5 f'kjkscU/u (Splicing)

18.6 ekè; dk pquko (Selection of Average)

18.7 lkjka'k (Summary)

18.8 'kCndks'k (Keywords)

18.9 vH;kl&iz'u (Review Questions)

18.10 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• ewY;kuqikr dh ljy ekè; jhfr ,oa J`a[kyk&vk/kj jhfr dks le>us esaaA

• vk/kj ifjorZu vkSj vk/kj o"kZ ifjorZu dh O;k[;k djus esaA

• f'kjkscU/u dk foospu djus esa A

• ekè; dk pquko fdl izdkj fd;k tk,\ bldh foospuk djus esaA

izLrkouk (Introduction)

lwpdkadksa dk fuekZ.k loZizFke bVyh ds lkaf[;d dyhZ (Carli) us fd;k FkkA ftUgksaus 1764 esa ewY;ksa esa gksus

okys ifjorZuksa ds eki gsrq lu~ 1500 bZ- dks vk/kj o"kZ ekudj lu~ 1750 ds fy, ewY; lwpdkad dk fuekZ.k

fd;kA vkjEHk esa lwpdkadksa dk mís'; dsoy ewY; Lrj rFkk eqnzk dh Ø;&'kfDr dk eki djuk Fkk] ijUrq

orZeku le; esa izR;sd rF; ;k igyw esa lwpdkadksa dk iz;ksx fd;k tkrk gSA bl bdkbZ esa lwpdkadksa dh

x.kuk djus ds fy, ewY;kuqikr dh ekè; jhfr dk o.kZu fd;k x;k gSA

bdkbZμ18: ewY;kuqikr dh ljy ekè; jhfr
(Methods: Simple Average of Price Relatives )
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18-1 ewY;kuqikr dh ljy&ekè; jhfr (Simple Average of Price Relatives
Methods)

bl jhfr osQ vuqlkj lcls igys izR;sd oLrq dk ewY;kuqikr (R) fudkyk tkrk gSA fLFkj vkèkkj osQ ewY; dks 100
ekudj fudkyk x;k pkyw o"kZ dk izfr'kr gh] ewY;kuqikr dgykrk gSA lw=kμ

,d&o"khZ; vkèkkj (One Year Base) ekè;&vofèk vkèkkj (Average Price Base)

R = 
izpfyr o"kZ dk ewY;
vkèkkj o"kZ dk ewY;  

 × 100 R = 
izpfyr o"kZ dk ewY;

vkSlr ewY;  
 × 100

;k R = 
p
p

1

0
 × 100 R = 

p
p

1

X
 × 100

R = ewY;kuqikr] p1 = pkyw o"kZ dk ewY;] p0 = vkèkkj o"kZ dk ewY;] pX  = vkSlr ewY;A

mnkgj.k (Illustration) 1—fdlh oLrq osQ 6 o"kks± osQ ewY; fuEukafdr gSaμ(i) o"kZ 1982 dks vkèkkj ekudj rFkk
(ii) N% o"kks± osQ vkSlr ewY; dks vkèkkj ekudj dher lwpdkad Kkr dhft,μ

o"kZ : 1982 1983 1984 1985 1986 1987

ewY; : 40 50 45 55 65 105

gy (Solution)—(i) vkèkkj o"kZ (1982 = 100)—1982 esa oLrq osQ ewY; (40 #-) dks 100 ekudj izR;sd o"kZ
dk ewY;kuqikr (R) fudkyk tk,xkA ;gh ewY; lwpdkad gSaA

(ii) vkSlr ewY; vkèkkjμigys lHkh 6 o"kks± esa oLrq osQ ewY;ksa osQ tksM+ dks mudh la[;k vFkkZr~ 6 ls Hkkx nsdj
vkSlr ewY; fudky fy;k tk,xk vFkkZr~μ

vkSlr ewY; = 
40 50 45 55 65 105

6
360
6

+ + + + =
=  = 60 #-

fiQj] 60 #- dks 100 ekurs gq, izR;sd o"kZ dk ewY;kuqikr fudkyk tk,xkA okLro esa] ;gh vHkh"B lwpdkad gSA

ewY;kuqikrksa dk ifjdyu (Calculation of Price Relatives)

o"kZ ewY; vkèkkj 1982 = 100 vkèkkj vkSlr ewY; = 60

Year (#- izfr oqQUry) ifjdyu ewY;kuqikr ifjdyu ewY;kuqikr

1982 40 — 100.0
40
60

 × 100 66.7

1983 50
50
40  × 100 125.0

50
60

 × 100 83.3

1984 45
45
40  × 100 112.5

45
60

 × 100 75.0

1985 55
55
40  × 100 137.5

55
60  × 100 91.7

1986 65
65
40  × 100 162.5

65
60  × 100 108.3

1987 105
105
40  × 100 262.5

105
60  × 100 175.0
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O;k[;kRed fVIi.kh (Explanatory Note)μtc ,d gh oLrq osQ fofHkUu o"kks± osQ ewY; fn;s gq, gksa rks izR;sd
o"kZ dk ewY;kuqikr gh vHkh"V lwpdkad gksrk gSA blosQ foijhr tc izR;sd o"kZ osQ dbZ oLrqvksa osQ ewY; fn;s
gksa rks mu lHkh oLrqvksa osQ ewY;kuqikrksa dk lekUrj ekè; gh lEcfUèkr pkyw o"kZ dk ljy ;k v&Hkkfjd lwpdkad
gksrk gSA vFkkZr~μ

pkyw o"kZ dk lwpdkad = 
ΣR
N  = 

ewY;kuqikrksa dk ;ksx
oLrqvksa dh la[;k

( )Total of Price Relatives
(No.of Items)

mnkgj.k (Illustration) 2—fuEu leadksa ls 1992 osQ ewY;ksa osQ vkèkkj ij 1997 osQ fy, ewY; lwpdkad Kkr
dhft,μ

Articles : A B C D E
Prices in 1992 : 12 25 10 5 6
Prices in 1997 : 15 20 12 10 15

gy (Solution)—ikBdksa dh lqfoèkk gsrq iz'u dks nks jhfr;ksa }kjk gy fd;k x;k gSA oSls ,sls iz'uksa osQ fy,
lnSo ewY;kuqikr jhfr dk gh iz;ksx djuk pkfg,A

oLrq ewY;kuqikr jhfr ljy lewg jhfr

(Article) 1992 Base 1997 1992 Base 1997
Price P0 Relative R Price P1 Relatives R Price P0 Price P1

A 12 100 15 125 12 15
B 25 100 20 80 25 20
C 10 100 12 120 10 12
D 5 100 10 200 5 10
E 6 100 15 250 6 15

N = 5 ΣR = 775 ΣP0 = 58 ΣP1 = 72

ewY;kuqikr jhfrμizR;sd oLrq osQ ewY;kuqikr dk vkx.ku (P1/P0) × 100 lw=k }kjk fd;k gSA

 1997 Index No. = 
ΣR
N

=
775

5
 = 155

ljy lewgh jhfr }kjk lwpdkad 1997 = 
Σ
Σ

p
p

1

0
100 72

58
× =  × 100 = 124.14

mnkgj.k (Illustration) 3—fuEu leadksa ls (i) ljy lewgh jhfr vkSj (ii) ewY;kuqikr ekè;&jhfr }kjk 1986 osQ
vkèkkj ij 1987 rFkk 1988 osQ fy;s lkèkkj.k lwpdkadksa dh jpuk dhft,μ

en A B C D

1986 dher (#-) 15 20 38 25

1987 dher (#-) 30 25 57 35

1988 dher (#-) 42 35 57 55

ljy ;k v&Hkkfjr lwpdkadksa dh jpuk

en ewY; 1986 ewY; 1987 ewY; 1988 ewY;kuqikr jhfr

P0 P1 P2 R(1987) R(1988)

A 15 30 42
30
15

 × 100 = 200
42
15  × 100 = 280

B 20 25 35
25
20  × 100 = 125

35
20  × 100 = 175
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C 38 57 57
57
38  × 100 = 150

57
38  × 100 = 150

D 25 35 55
35
25  × 100 = 140

55
25

 × 100 = 220

;ksx ΣP0 = 98 ΣP1 = 147 ΣP2 = 189 ΣR1 = 615 ΣR2 = 825

ewY;kuqikr jhfr ls vki D;k le>rs gS\ bldk D;k lw=k gS\

(i) ljy lewgh lwpdkad (1986 = 100)

o"kZ 1987 P01 = 
Σ
Σ

P
P

1

0
 × 100 = 

147
98

 × 100 = 150

o"kZ 1988 P01 = 
Σ
Σ

P
P

2

0
 × 100 = 

189
98

 × 100 = 192.9

(ii) ewY;kuqikr ljy ekè; lwpdkad (1986 = 100)

o"kZ 1987 P01 = 
ΣR
N

1 615
4

=  = 153.75

o"kZ 1988 P01 = 
ΣR
N

2  = 
825
4

 = 206.25

mnkgj.k (Illustration) 4—vkSlr ewY; dks vkèkkj ekudj 3 o"kZ osQ ewY; lwpdkadksa dh jpuk dhft;sμ

izfr #- ewY; nj (Rate Per Rupee)
Year Wheat Rice Oil

I 10 kg. 5 kg. 2 kg.
II 8 kg. 4 kg. 1.33 kg.
III 6.67 kg. 3.33 kg. 1 kg.

gy (Solution)—pw¡fd iz'u esa ewY; ̂ ifjek.k izfr #i;k* :i esa fn, gq, gSaA vr% loZizFke bUgsa eqnzk&ewY;ksa
vFkkZr~ ^#i;s izfr fDo.Vy* esa cnyk tk;sxkA bl izdkj xsgw¡ osQ ewY; rhu o"kks± osQ fy, Øe'k% fuEukafdr
gksaxsμ

100
10

10 100
8

12 5 100
6 67

= =, . ,
.  = 14.99 #- izfr fDo.Vy gksaxsA

blh izdkj pkoy osQ eqnzk&ewY; Øe'k% 20, 25, 30.03 vkSj rsy osQ ewY; Øe'k% 50, 75.19, 100 izfr oqQUry gksaxsA
blosQ ckn izR;sd oLrq osQ rhu o"kks± osQ ewY;ksa dk ̂ vkSlr* vFkkZr~ lekUrj ekè; fudkyk tk;sxk tks vkèkkj o"kZ
dk dke djsxkA vUr esa] ewY;kuqikrksa dh x.kuk djosQ] lwpdkad izkIr dj fy;k tk;sxkA

ljy lwpdkadksa dk ifjx.kuk (ekè;&ewY; vkèkkj)

vkèkkj o"kZ I o"kZ II o"kZ III
oLrq ekè; ewY;

= 100 P R P R P R

xsgw¡ 12.50 10 80 12.5 100 14.99 119.9
pkoy 25.01 20 80 25 100 30.03 120.1
rsy 75.06 50 66.6 75.19 100.2 100 133.2

ΣR 226.6 300.2 373.2

Index Nos. 75.5 100.1 124.4
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xsgw¡ dk vkSlr ewY; = 10 + 12.5 + 14.99 = 37.49 ÷ 3 = 12.50

pkoy dk vkSlr ewY; = 20 + 25 + 30.03 = 75.03 ÷ 3 = 25.01

rsy dk vkSlr ewY; = 50 + 75.19 + 100 = 225.19 ÷ 3 = 75.06

ewY;kuqikrksa dh x.kuk = 10 × 100/12.5 = 80 vkSj blh izdkj------A
mnkgj.k (Illustration) 5—uhps 1967-68 o"kZ ls vxys 5 o"kks± osQ fy, vkLVªsfy;k rFkk fo'o esa Åu dk
mRiknu djksM+ fdyksxzke esa fn;k gqvk gSA 1967-70 dks vkSlr vkèkkj ekurs gq, fo'o mRiknu esa vkLVªsfy;k osQ
fgLls dk lwpdkad rS;kj dhft;sμ

1967-68 1968-69 1969-70 1970-71 1971-72
Australia : 80 88 92 89 87
World : 272 281 279 276 267

gy (Solution)—loZizFke fo'o osQ oqQy mRiknu ij vkLVªsfy;k dk izfr'kr mRiknu fudkyk tk;sxk vkSj 1967-
70 vFkkZr~ izFke pkj o"kks± osQ mRiknu dk vkSlr fudky djosQ mls vkèkkj eku fy;k tk;sxkA

o"kZ vkLVªsfy;k fo'o vkLVªsfy;k dk » lwpdkad

1967-68 80 272 29.4 93.3
1968-69 88 281 31.3 99.4
1969-70 92 279 33.0 104.8
1970-71 89 276 32.2 102.2
1971-72 87 267 32.6 103.5

fo'o mRiknu esa vkLVªsfy;k dk » Hkkx = 
vkLVª sfy;k dk mRiknu

fo'o dk mRiknu
 × 100

vkSlr vkèkkj = 
29.4 31.3 33.0 32.2+ + +

4  = 31.5

 1967-68 dk lwpdkad = 
vkLVªsfy;k dk » Hkkj

vkSlr vkèkkj
 × 100 = 

29 4
315

.

.  × 100 = 93.3

blh izdkj vxys o"kks± dk Hkh lwpdkad fudky fy;k tk;sxkA

18-2 Ükà[kyk&vkèkkj jhfr (Chain Base-Method)

bl jhfr osQ vuqlkj izR;sd pkyw o"kZ osQ fy, mlls fiNyk o"kZ] vkèkkj o"kZ dh Hkk¡fr dke djrk gSA bl
izdkj vkèkkj vkSj pkyw o"kZ esa ,d  Ük`a[kyk&lh cuh jgus osQ dkj.k bldks  Ük`a[kyk vkèkkj jhfr dgrs gSaA bl jhfr
dk izeq[k xq.k ;g gS fd blosQ }kjk vYidkyhu rFkk rRdkyhu ifjorZuksa dk irk pyrk jgrk gSA bruk gh
ugha] cfYd blesa iqjkuh oLrqvksa osQ ifjR;kx rFkk uohu oLrqvksa osQ lekos'k dh lEHkkouk Hkh cuh jgrh gSA nks"k
dh n`f"V ls ;g jhfr nh?kZdkyhu ifjorZuksa osQ vè;;u osQ fy, loZFkk vuqi;qDr le>h tkrh gSA

Ük`a[kyk vkèkkj lwpdkadksa dh fuekZ.k&fofèkμlcls igys lHkh oLrqvksa osQ  Ük`a[kyk ewY;kuqikr fudkys tkrs gSa
ftldk lw=k bl izdkj gSμ

L.R. = 
Current Year’s Price
Previous Year’s Price

 × 100 ;k = 
pkyw o"kZ dk ewY;
fiNys o"kZ dk ewY;

 × 100

bl izdkj fudkys x,  Ük`a[kyk&ewY;kuqikrksa osQ ;ksx dks oLrqvksa dh la[;k ls Hkkx nsus ij ^Ükà[kyk&ewY;kuqikrksa
dk ekè;* (Average of Link Relatives) Kkr gks tkrk gSA (nsf[k, Illustration 5)
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fLFkj&vkèkkj jhfr osQ foijhr  Ük`a[kyk&vkèkkj jhfr esa vkèkkj o"kZ fuf'pr o fLFkj u

jgdj cnyrk jgrk gSA

fLFkj&vkèkkj ls  Ük`a[kyk lwpdkad Kkr djukμtc ge mi;qZDr jhfr }kjk  Ük`a[kyk&ewY;kuqikr fudkyrs gaS rks
blls fofHkUu o"kks± esa ,d fudVorhZ lEcUèk ;k dM+h dk Kku rks gksrk gS] ijUrq dHkh&dHkh bu leLr dfM+;ksa
dk lEcUèk ge ,d fuf'pr rFkk fLFkj o"kZ ls Hkh djuk pkgrs gSa rkfd lHkh o"kks± osQ ifjorZu ,d fuf'pr o"kZ
ls  Ük`a[kykc¼ gks tk;saA bldk iz;ksx okLro eas ifjorZu dh nj dks 'kh?kz le>us osQ fy, fd;k tkrk gSA bl izdkj
ls  Ük`a[kfyr ewY;kuqikrksa dks] Ük`a[kyk&vuqikr (Chain Relative or Chain Indices Chained to a Fixed Base)
Hkh dgrs gSaA bldk lw=k bl izdkj gSμ

;k pkyw o"kZ dk  Ük`a[kfyr lwpdkad = 

xr o"kZ dk  Ükà[kfyr lwpukad 
pkyw o"kZ dk vkSlr Ük`a[kyk ewY;kuqikr

×

100
mnkgj.k (Illustration) 6—1965 ls 1969 osQ fy;s rhu oLrq&lewgksa osQ fuEu ewY;ksa ls 1965 ls      Ük`a[kykc¼
Ük`a[kyk&lwpdkad (chain base index numbers chained to 1965) ifjdfyr dhft,μ

lewg (Group) 1965 1966 1967 1968 1969
I 2 3 4 5 6
II 8 10 12 15 18
III 4 5 8 10 12

gy (Solution): Ük`a[kyk&vkèkkj lwpdkadksa dh jpuk

1965 1966 1967 1968 1969
Group

P L.R. P L.R. P L.R. P L.R. P L.R.

I 2 100 3 150 4 133.3 5 125 6 120
II 8 100 10 125 12 120.0 15 125 18 120
III 4 100 5 125 8 160.0 10 125 12 120

;ksx 300 400 413.3 375 360

vkSlr  Ük`a[kyk
300

3  = 100
400

3  = 133.3
413 3

3
.

 = 137.8
375

3  = 125
360

3  = 120

ewY;kuqikr

1965 ls
300

3
100=

100 133 3
100
× . 133 3 137 8

100
. .× 183 7 125

100
. × 229 6 120

100
. ×

Ük`a[kfyr 100 = 133.3 = 183.7 =229.6 = 275.5
lwpdkad

18-3 vkèkkj ifjorZu (Base Conversion)

vkèkkj ifjorZu nks izdkj dk gksrk gSμ(v) fLFkj vkèkkj ls  Ük`a[kyk vkèkkj esa ifjorZu rFkk (c) Ük`a[kyk vkèkkj
ls fLFkj vkèkkj esa ifjorZuA
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(v) fLFkj vkèkkj ls Ük`a[kyk vkèkkj esa ifjorZu (From Fixed Base to Chain Base)μblosQ fy, (i) izFke
o"kZ osQ  Ük`a[kyk vkèkkj lwpdkad dks 100 ekuk tkrk gSA (ii) vxys o"kks± osQ fy, fuEu lw=k dk iz;ksx fd;k tkrk
gSμ

pkyw ;k izpfyr o"kZ dk  Ük`a[kyk lwpdkad = 
pkyw o"kZ dk fLFkj vkèkkj lwpdkad
xr o"kZ dk fLFkj vkèkkj lwpdkad

 × 100

mnkgj.k (Illustration) 7—fuEu fLFkj vkèkkj lwpdkadksa ls  Ük`a[kyk vkèkkj lwpdkad rS;kj dhft,μ
Year 1993 1994 1995 1996 1997 1998
F.B.I. 94 98 102 95 98 100

gy (Solution): fLFkj&vkèkkj ls Ük`a[kyk&vkèkkj lwpdkadksa dh jpuk

o"kZ fLFkr vkèkkj lwpdkad ifjorZu Ük`a[kyk lwpdkad
(Year) (Fixed base) (Conversion) (Chain Base)

1993 94 — 100

1994 98
98
94  × 100 104.26

1995 102
102
98

 × 100 104.08

1996 95
95

102
 × 100 93.14

1997 98
98
95  × 100 103.16

1998 100
100
98  × 100 102.04

(c) Ük`a[kyk vkèkkj ls fLFkj vkèkkj esa ifjorZu (From Chain Base to Fixed Base)μblesa (i) izFke o"kZ
dk fLFkj vkèkkj lwpdkad ogh ekuk tkrk gS tks ml o"kZ dk  Ük`a[kyk vkèkkj lwpdkad gSA

fo'ks"k fVIi.khμ;fn izFke o"kZ dks fLFkj ekudj lwpdkad rS;kj djus gksa rks mls 100 gh ekuk tk,xk

(ii) vxys o"kks± osQ fy, fuEu lw=k dk iz;ksx fd;k tkrk gSμ

pkyw o"kZ dk fLFkj lwpdkad = pkyw o"kZ dk  Ükà[kyk lwpdkad  xr o"kZ dk fLFkj lwpdkad×
100

mnkgj.k (Illustration) 8—fuEufyf[kr  Ük`a[kyk vkèkkj lwpdkadksa ls fLFkj lwpdkad rS;kj dhft,μ
Year 1995 1996 1997 1998 1999 2000
C.B.I. 92 102 104 98 103 101

(gy) Solution: Ük`a[kyk vkèkkj ls fLFkj vkèkkj lwpdkadksa dh jpuk

o"kZ Ük`a[kyk vkèkkj lwpdkad ifjorZu fLFkj vkèkkj lwpdkad
(Year) (Chain Base Index) (Conversion) (Fixed Base Index)

1995 92 — 92

1996 102 102
92

 × 100 93.84

1997 104
104

98 84.
 × 100 97.59
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1998 98
98

97 59.
 × 100 95.64

1999 103
103

95 64.  × 100 98.51

2000 101
101

98 51.  × 100 99.50

18-4 vkèkkj&o"kZ ifjorZu (Base Shifting)

Lej.k jgs] vkèkkj&o"kZ ifjorZu (Base Shifting), vkèkkj&ifjorZu (Base Conversion) ls fHkUu voèkkj.kk gSA tc
nks lwpdkad ekykvksa dh rqyuk djuh gks rks ;g vo'; ns[k ysuk pkfg, fd mu nksuksa dk vkèkkj&o"kZ ,d gS
;k vyx vyx gSaA ;fn vkèkkj&o"kZ fHkUu gksa rks muesa ifjorZu djosQ mUgsa rqyuk ;ksX; cuk fy;k tkrk gSA
vkèkkj&o"kZ ifjorZu dh fuEu nks jhfr;k¡ gSaμ

(v) izR;{k vFkok iqu£uekZ.k jhfrμbl jhfr osQ vuqlkj u, vkèkkj&o"kZ osQ ewY;ksa dks 100 ekudj] u, fljs
ls lHkh pkyw o"kks± osQ fy, ewY;kuqikr Kkr dj fy, tkrs gSaA blosQ ckn bu ewY;kuqikrksa dk ekè; fudky fy;k
tkrk gSA x.ku&fØ;k dh tfVyrk osQ dkj.k bl jhfr dk iz;ksx izk;% de fd;k tkrk gSA

(c) ijks{k vFkok laf{kIr jhfrμbl jhfr osQ vuqlkj u, vkèkkj&o"kZ osQ iqjkus lwpdkad dks 100 ekudj] ckdh
lHkh o"kks± osQ iqjkus lwpdkadksa dks fuEu lw=k }kjk cny fn;k tkrk gS ysfdu è;ku jgs] bl jhfr dk iz;ksx rHkh
fd;k tk ldrk gS tc lwpdkadksa dh jpuk xq.kksÙkj ekè; osQ vkèkkj ij dh x;h gksA lw=kkuqlkjμ

u, vkèkkj okyk lwpdkad = 
pkyw o"kZ dk iqjkuk lwpdkad

u,  vkèkkj o"kZ dk iqjkuk lwpdkad
 × 100

mnkgj.k (Illustration) 9—uhps nh x;h lwpdkad&Js.kh esa 1969 vkèkkj osQ LFkku ij 1971 vkèkkj&o"kZ ifjorZu
(Base shifting) dhft,μ

o"kZ % 1969 1970 1971 1972 1973 1974 1975

lwpdkad % 100 115 125 130 140 185 200

(gy) Solution: ifjo£rr vkèkkj ij lwpdkadksa dk ifjdyu

o"kZ lwpdkad vkèkkj o"kZ ifjorZu lwpdkad
vkèkkj (1969 = 100) vkèkkj (1971 = 100)

1969 100
100
125  × 100 80

1970 115
115
125  × 100 92

1971 125
125
125  × 100 100

1972 130
130
125

 × 100 104

1973 140
140
125   × 100 112

1974 185
185
125  × 100 148

1975 200
200
125  × 100 160
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18-5 f'kjkscUèku (Splicing)

f'kjkscaèku dh izfØ;k okLro esa vkèkkj&o"kZ ifjorZu dk gh ,d izk:i gSA tc dHkh fdlh fuf'pr vkèkkj&o"kZ ij
vkfJr lwpdkad dks fdlh dkj.ko'k cUn dj fn;k tkrk gS rc ,slh gkyr esa ml lwpdkad osQ ¶cUn gksus okys o"kZ̧
dks vkèkkj ekudj ,d u;h lwpdkad ekyk dh jpuk dh tkrh gS rkfd fiNys vkSj u;s] nksuksa vkèkkjksa esa rqyukRed
lEcUèk cuk jgsA vr% rqyuk ;ksX; fLFkfr cuk, j[kus dh ǹf"V ls ;g vko';d gks tkrk gS fd ubZ lwpdkad&ekyk
dh iqjkuh Js.kh ls lEcfUèkr dj fn;k tk,A okLro esa ;g fØ;k gh f'kjkscUèku vFkok la;kstu dgykrh gSA
mnkgj.k (Illustration) 10—eku yhft, ,d lwpdkad&Js.kh (X) dh jpuk 1934 osQ vkèkkj ij dh x;h gSA
o"kZ 1945 esa ;g Js.kh lekIr dj nh x;h vkSj ,d ubZ Js.kh (Y) 1945 osQ vkèkkj ij pkyw dh x;hA u;h&Js.kh
(Y) dk iqjkuh Js.kh ls f'kjkscUèku (Splicing) dhft;sμ
Year : 1934 1935 ... ... 1945 1946 1947 1948 1949 1950 1951 1952 1953
Index (X) : 100 105 ... ... 300 stopped — — — — — — —
Index (Y) : — — started 100 108 110 115 116 120 124 112 121
gy (Solution): f'kjkscUèku (Spilicing)

o"kZ lwpdkad X lwpdkad Y f'kjkscfUèkr Js.kh

1934 100 —
1935 105 —
...... ... ...
...... ... 'kq:

1945 300 100
300
100  × 100 = 300

1946 lekIr 108
300
100  × 100 = 324

1947 — 110
300
100  × 110 = 330

1948 — 115  
300
100  × 115 = 345

1949 — 116
300
100  × 116 = 348

1950 — 120
300
100  × 120 = 360

1951 — 124
300
100  × 124 = 372

1952 — 112
300
100  × 112 = 336

1953 — 121  
300
100  × 121 = 363

f'kjkscaèku fØ;k osQ fy;s loZizFke nksuksa Jsf.k;ksa osQ lkekU; o"kZ (common year) osQ lwpdkadksa dk
vuqikr fudkyk tkrk gS vkSj rRi'pkr~ bl vuqikr ls ubZ Js.kh osQ lwpdkadksa dh xq.kk dj nh tkrh
gSA è;ku jgs] f'kjkscaèku osQ fy;s nks Jsf.k;ksa dk fn;k gksuk vko';d gSμ,d iqjkus vkèkkj dh Js.kh
vkSj nwljh u;s vkèkkj dh Js.kh lw=kkuqlkjμ

f'kjkscafèkr lwpdkad = pkyw o"kZ dk lwpdkad u,  vkèkkj o"kZ dk iqjkuk lwpdkad×
100
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18.6 ekè; dk pquko (Selection of Average)

lwpdkad fofHkUu oLrqvksa osQ ewY;kuqikrksa (price relatives) dk ekè; (average) gksrk gS vr% bl ckr dk fu'p;
fd;k tkuk fd fdl ekè; dk iz;ksx fd;k tk;s] vR;Ur vko';d gSA lS¼kfUrd :i ls rks fdlh Hkh ekè;
dk iz;ksx fd;k tk ldrk gS] ijUrq O;ogkj esa lekUrj ekè; ;k ekfè;dk ;k xq.kksÙkj ekè; bu rhuksa esa ls fdlh
,d dk gh iz;ksx djuk pkfg;sA bu ekè;ksa dh lkis{k foospuk uhps dh x;h gSμ

lekUrj ekè; (Arithmetic Mean)μfulUnsg ;g ljy rFkk cqf¼xE; ekè; gS ijUrq] ;g vfr lhekUr inksa ls
vR;fèkd izHkkfor gksrk gS ljy 'kCnksa esa] ;g ekè; cM+s ewY;ksa dks vfèkd egRo nsus osQ dkj.k osQoy fujis{k
eki osQ fy, gh mi;qDr gSA fiQj] blesa mRØkE;rk (reversibility) dk xq.k Hkh ugha gksrkA bu nks"kksa osQ ckotwn
viuh ljyrk osQ dkj.k] vfèkdka'k lwpdkadksa esa blh ekè; dk iz;ksx fd;k tkrk gSA

eè;dk ;k ekfè;dk (Median)μ;g ,d ljy ekè; gS vkSj lekUrj ekè; dh rjg pje inksa ls ;g izHkkfor
Hkh ugha gksrkA ijUrq bldk ,d eq[; nks"k ;g gS fd ;g dHkh&dHkh vokLrfod rFkk vfuf'pr gks tkrk gSA
fiQj] blls lkis{k ifjorZuksa dk eki rks lEHko gS tcfd fujis{k ifjorZuksa dk ughaA ;gh dkj.k gS fd
lwpdkad&jpuk esa bl ekè; dk iz;ksx de fd;k tkrk gSA

xq.kksÙkj ekè; (Geometric Mean)μlwpdkad&jpuk gsrq xq.kksÙkj ekè; fuEu dkj.kksa ls ,d vkn'kZ ekè; le>k
tkrk gSμizFke] lekUrj ekè; osQ foijhr ;g NksVs ewY;ksa dks vfèkd vkSj cM+s ewY;ksa dks de egRo nsdj
lUrqyu&dkjd dh Hkwfedk vnk djrk gSA f}rh;] ;g lkis{k ifjorZuksa osQ eki dk loksZÙke ekè; gSA r`rh;]
blesa mRØkE;rk dk xq.k Hkh gSA gk¡! bl ekè; dk izeq[k nks"k ;g gS fd bldh x.kuk&fØ;k dkiQh tfVy gksrh gSA

mnkgj.k (Illustration) 11—1977 dks vkèkkj o"kZ ekudj ewY;kuqikrksa dk (i) lekUrj ekè;] (ii) efè;dk rFkk
(iii) xq.kksÙkj ekè; dk iz;ksx djrs gq, 1983 o"kZ dk ewY;&lwpdkad Kkr dhft;sμ

en : A B C D E F

ewY; 1977 : 40 25 50 8.62 24.60 15

ewY; 1983 : 60 31.25 37.50 8.62 18.45 11.25

gy (Solution): lwpdkad&jpuk% fofHkUu ekè;ksa dk iz;ksx

vkèkkj = 1977 pkyw o"kZ = 1983
oLrq y?kqx.kd

ewY; R ewY; R

A 40 100 60 150 2.1761
B 25 100 31.25 125 2.0969
C 50 100 37.50 75 1.8751
D 8.62 100 8.62 100 2.0000
E 24.60 100 18.45 75 1.8751
F 15 100 11.25 75 1.8751

vuqikrksa dk ;ksx 600 600 11.8983

vuq- dk lekUrj ekè; 100 100

vuqikrksa dk ekè; 100 87.5

vuq- dk xq.kksÙkj ekè; 100 96.2

fVIi.khμeè;dk osQ fy;s ewY;kuqikrksa dks igys vkjksgh Øe esa vuqfoU;kflr fd;k x;k gS tSlsμ75, 75, 75, 100,
125, 150.

fVIi.khμxq.kksÙkj ekè; osQ fy;s 1983 o"kZ osQ ewY;kuqikrksa osQ y?kqx.kd fy;s x, gSa (nsf[k;s vfUre dkWye)A
fiQj] xq.kksÙkj ekè; dh x.kuk dh x;h gSA
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(6) Hkkjksa dk fuèkkZj.k (System of Weighting)μlwpdkadksa dh jpuk osQ lEcUèk esa lcls egÙoiw.kZ leL;k Hkkjksa osQ
fuèkkZj.k dh gksrh gSA vHkh rd o£.kr fofHkUu izdkj osQ lwpdkadksa esa geus ,d ckr ns[kh gS fd muesa lHkh oLrqvksa
dks ,d leku egÙo fn;k x;k gS tcfd okLrfod thou esa lHkh oLrq,¡ leku egÙo dh ugha gksrh gSaA oLrqvksa dk
egÙo lnSo lkisf{kd gksrk gSA mnkgj.kkFkZ xsgw¡ nwèk osQ eqdkfcys esa vfèkd egÙoiw.kZ oLrq gS ;fn ge fuokZg
O;;&lwpukad cukrs le; nksuksa oLrqvksa dks leku egÙo nsrs gSa rks ;g loZFkk xyr gksxkA vr% fofHkUu oLrqvksa osQ
rqyukRed ,oa lkisf{kd egÙo dks izdV djus osQ fy,] ge izk;% Hkkjksa dk iz;ksx djrs gSaA vkSj Hkkjksa dks è;ku
esa j[kdj tks lwpdkad rS;kj fd;s tkrs gSa mUgsa Hkkfjr lwpdkad (Weighted Index Numbers) dgrs gSaA

Hkkjksa dk fn;k tkuk fdlh f'k"Vkpkj dk iwjk djuk ugha cfYd fofHkUu oLrqvksa osQ rqyukRed egÙo dks Li"V
djuk gSA blfy, vko';drk bl ckr dh gS fd Hkkj lnSo lUrqfyr gksa] roZQ;qDr gksa rFkk Hkkj nsus okys O;fDr
osQ foosdiw.kZ fpUru dk ifj.kke gksaA

Hkkj nsus dh jhfr;k¡μHkkj eq[;r% nks izdkj ls fn;s tkrs gSaμizR;{k ,oa ijks{k HkkjA tc ge oLrqvksa ij fd;s tkus okys
O;; ;k muosQ miHkksx dks è;ku esa j[kdj] Hkkj nsrs gSa rks bldks izR;{k Hkkjkadu (Explicit weighing) dgrs gSaA blosQ
foijhr tc fdUgha enksa ;k oLrqvksa osQ egÙo dks Li"V djus osQ fy,] mudh vusd fdLesa lwpdkad esa lfEefyr dh
tkrh gSa rks bls ijks{k Hkkjkadu (Implicit weighting) dgk tkrk gSA mnkgj.kkFkZ fuokZg&O;; lwpdkad esa xsgw¡ dh pkj
fdLeksa dks rFkk nwèk dh ,d fdLe dks j[kuk] ijks{k Hkkj osQ vUrxZr vk;sxkA O;ogkj esa vfèkdrj izR;{k Hkkjksa dks gh
Lohdkj fd;k tkrk gSA izR;{k Hkkjkadu fofèk dks Li"V djus osQ fy, uhps ,d iz'u gy fd;k x;k gSA

Hkkfjr lwpdkadksa dh jpuk djrs le; izR;{k Hkkj nks jhfr;ksa ls fn;s tk ldrs gSaμ(v) lewgh jhfr
(Aggregative Method) rFkk (c) ewY;kuqikrksa dk Hkkfjr ekè; (Weighted Average of Relatives)A budk
o.kZu vkxs fd;k tk;sxkA

Lo&ewY;kadu (Self  Assessment)

1- fjDr LFkkuksa dh iwfrZ dhft,μ

1. ------------------ osQ vuqlkj lcls igys izR;sd oLrq dk ewY;kuqikr fudkyk tkrk gSA

2. tc ,d gh oLrq osQ fofHkUu o"kks± osQ ewY; fn, gq, gksa] rks izR;sd o"kZ dk ewY;uqikr gh
----------- gksrk gSA

3. ------------------ osQ vuqlkj izR;sd pkyw o"kZ osQ fy, mlls fiNyk o"kZ] vk/kj o"kZ dh Hkkafr
dke djrk gSA

4. vk/kj o"kZ ifjorZu ---------------------- ls fHkUu vo/kj.kk gSA

5. ------------------ dh izfØ;k okLro esa vk/kj o"kZ ifjorZu dk gh ,d izk:i gSA

6. lekUrj ekè; esa ----------------- dk xq.k Hkh ugha gksrkA

18-7 lkjka'k (Summary)

• tc ,d gh oLrq osQ fofHkUu o"kks± osQ ewY; fn;s gq, gksa rks izR;sd o"kZ dk ewY;kuqikr gh vHkh"V lwpdkad

gksrk gS tSlkfd mnkgj.k&2 ls Li"V gS blosQ foijhr tc izR;sd o"kZ osQ dbZ oLrqvksa osQ ewY; fn;s gksa
rks mu lHkh oLrqvksa osQ ewY;kuqikrksa dk lekUrj ekè; gh lEcfUèkr pkyw o"kZ dk ljy ;k v&Hkkfjd
lwpdkad gksrk gSA

pkyw o"kZ dk lwpdkad = 
ΣR
N  = 

ewY;kuqikrksa dk ;ksx
oLrqvksa dh la[;k

( )Total of Price Relatives
(No.of Items)

• izR;sd oLrq osQ ewY;kuqikr dk vkx.ku (P1/P0) × 100 lw=k }kjk fd;k gSA
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1997 Index No. = 
ΣR
N

=
775

5
 = 155

• bl jhfr osQ vuqlkj izR;sd pkyw o"kZ osQ fy, mlls fiNyk o"kZ] vkèkkj o"kZ dh Hkk¡fr dke djrk

gSA bl izdkj vkèkkj vkSj pkyw o"kZ esa ,d  Ük`a[kyk&lh cuh jgus osQ dkj.k bldks  Ük`a[kyk vkèkkj jhfr
dgrs gSaA

• bl izdkj fudkys x,  Ük̀a[kyk&ewY;kuqikrksa osQ ;ksx dks oLrqvksa dh la[;k ls Hkkx nsus ij ̂ Ük̀a[kyk&ewY;kuqikrksa

dk ekè;* (Average of Link Relatives) Kkr gks tkrk gSA

• tc ge mi;qZDr jhfr }kjk  Ük`a[kyk&ewY;kuqikr fudkyrs gaS rks blls fofHkUu o"kks± esa ,d fudVorhZ lEcUèk

;k dM+h dk Kku rks gksrk gS] ijUrq dHkh&dHkh bu leLr dfM+;ksa dk lEcUèk ge ,d fuf'pr rFkk fLFkj
o"kZ ls Hkh djuk pkgrs gSa rkfd lHkh o"kks± osQ ifjorZu ,d fuf'pr o"kZ ls  Ük`a[kykc¼ gks tk;saA bldk
iz;ksx okLro eas ifjorZu dh nj dks 'kh?kz le>us osQ fy, fd;k tkrk gSA bl izdkj ls  Ük`a[kfyr
ewY;kuqikrksa dks] Ükà[kyk&vuqikr (Chain Relative or Chain Indices Chained to a Fixed Base) Hkh
dgrs gSaA

• izFke o"kZ dk fLFkj vkèkkj lwpdkad ogh ekuk tkrk gS tks ml o"kZ dk  Ük`a[kyk vkèkkj lwpdkad gSA

fo'ks"k fVIi.khμ;fn izFke o"kZ dks fLFkj ekudj lwpdkad rS;kj djus gksa rks mls 100 gh ekuk tk,xk

• Lej.k jgs] vkèkkj&o"kZ ifjorZu (Base Shifting), vkèkkj&ifjorZu (Base Conversion) ls fHkUu voèkkj.kk

gSA tc nks lwpdkad ekykvksa dh rqyuk djuh gks rks ;g vo'; ns[k ysuk pkfg, fd mu nksuksa dk
vkèkkj&o"kZ ,d gS ;k vyx vyx gSaA ;fn vkèkkj&o"kZ fHkUu gksa rks muesa ifjorZu djosQ mUgsa rqyuk ;ksX;
cuk fy;k tkrk gSA

• f'kjkscaèku dh izfØ;k okLro esa vkèkkj&o"kZ ifjorZu dk gh ,d izk:i gSA tc dHkh fdlh fuf'pr

vkèkkj&o"kZ ij vkfJr lwpdkad dks fdlh dkj.ko'k cUn dj fn;k tkrk gS rc ,slh gkyr esa ml
lwpdkad osQ ¶cUn gksus okys o"kZ¸ dks vkèkkj ekudj ,d u;h lwpdkad ekyk dh jpuk dh tkrh
gS rkfd fiNys vkSj u;s] nksuksa vkèkkjksa esa rqyukRed lEcUèk cuk jgsA vr% rqyuk ;ksX; fLFkfr cuk, j[kus
dh n`f"V ls ;g vko';d gks tkrk gS fd ubZ lwpdkad&ekyk dh iqjkuh Js.kh ls lEcfUèkr dj fn;k
tk,A okLro esa ;g fØ;k gh f'kjkscUèku vFkok la;kstu dgykrh gSA

• lS¼kfUrd :i ls rks fdlh Hkh ekè; dk iz;ksx fd;k tk ldrk gS] ijUrq O;ogkj esa lekUrj ekè; ;k

ekfè;dk ;k xq.kksÙkj ekè; bu rhuksa esa ls fdlh ,d dk gh iz;ksx djuk pkfg;sA

• lekUrj ekè; (Arithmetic Mean)μfulUnsg ;g ljy rFkk cqf¼xE; ekè; gS ijUrq] ;g vfr lhekUr

inksa ls vR;fèkd izHkkfor gksrk gS ljy 'kCnksa esa] ;g ekè; cM+s ewY;ksa dks vfèkd egRo nsus osQ dkj.k
osQoy fujis{k eki osQ fy, gh mi;qDr gSA

• eè;dk ;k ekfè;dk (Median)μ;g ,d ljy ekè; gS vkSj lekUrj ekè; dh rjg pje inksa ls ;g

izHkkfor Hkh ugha gksrkA ijUrq bldk ,d eq[; nks"k ;g gS fd ;g dHkh&dHkh vokLrfod rFkk vfuf'pr
gks tkrk gSA

• xq.kksÙkj ekè; (Geometric Mean)μlwpdkad&jpuk gsrq xq.kksÙkj ekè; fuEu dkj.kksa ls ,d vkn'kZ ekè;

le>k tkrk gSμizFke] lekUrj ekè; osQ foijhr ;g NksVs ewY;ksa dks vfèkd vkSj cM+s ewY;ksa dks de
egRo nsdj lUrqyu&dkjd dh Hkwfedk vnk djrk gSA f}rh;] ;g lkis{k ifjorZuksa osQ eki dk loksZÙke
ekè; gSA r`rh;] blesa mRØkE;rk dk xq.k Hkh gSA
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• vHkh rd o£.kr fofHkUu izdkj osQ lwpdkadksa esa geus ,d ckr ns[kh gS fd muesa lHkh oLrqvksa dks ,d

leku egÙo fn;k x;k gS tcfd okLrfod thou esa lHkh oLrq,¡ leku egÙo dh ugha gksrh gSaA oLrqvksa
dk egÙo lnSo lkisf{kd gksrk gSA mnkgj.kkFkZ xsgw¡ nwèk osQ eqdkfcys esa vfèkd egÙoiw.kZ oLrq gS ;fn
ge fuokZg O;;&lwpukad cukrs le; nksuksa oLrqvksa dks leku egÙo nsrs gSa rks ;g loZFkk xyr gksxkA
vr% fofHkUu oLrqvksa osQ rqyukRed ,oa lkisf{kd egÙo dks izdV djus osQ fy,] ge izk;% Hkkjksa
dk iz;ksx djrs gSaA vkSj Hkkjksa dks è;ku esa j[kdj tks lwpdkad rS;kj fd;s tkrs gSa mUgsa Hkkfjr lwpdkad
(Weighted Index Numbers) dgrs gSaA

18-8 'kCndks'k (Keywords)

1. lekos'k % 'kkfey gksuk] O;kIr gksuk] izos'k

2. ijks{k % fNik gqvk] vizR;{k laca/ okyk

18-9 vH;kl&iz'u (Review Questions)

1. lwpdkadks ds x.kuk djus dh ewY;kuqikr dh ljy ekè; jhfr dks mnkgj.k nsdj le>kb,A

2. Ja[kyk vk/kj jhfr dh foospuk fdft,A

3. fuEufyf[kr ij fVIi.kh fyf[k,

(i) vk/kj ifjorZu

(ii) vk/kj o"kZ ifjorZu

(iii) f'kjkscU/

mÙkj% Lo&ewY;kadu (Answer: Self  Assessment)

1. ewY;kuqikr dh ljy ekè;jhfr 2. vHkh‘ lwpdkad 3.  Ük`a[kyk vk/kj uhfr

4. vk/kj ifjorZu 5. mRØkE;rk

18-10 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

2. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

19.1 Hkkfjr lewgh ewY; fof/ (Weighted Aggregative Price Method)

19.2 ySfLi;js dh fof/ (Laspeyre’s Method)

19.3 ik'ks fof/ (Paasche’s Method)

19.4 ek'kZy ,tcFkZ fof/ (Marshall-Edgeworth’s Method)

19.5 MkWjfc'k&ckmys fof/ (Dorbish-Bowley’s Method)

19.6 fiQ'kj fof/ (Fisher’s Method)

19.7 lkjka'k (Summary)

19.8 'kCndks'k (Keywords)

19.9 vH;kl&iz'u (Review Questions)

19.10 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• Hkkfjr lewgh ewY; fof/ dh x.kuk izfØ;k dks le>us esaA

• ySfLi;js] ik'ks] ek'kZy] fiQ'kj rFkk MkWjfc'k&ckmys dh lwpdkad fof/;ksa dks tkuus esaA

izLrkouk (Introduction)

lwpdkad dk iz;ksx izkphu dky ls gh fd;k tkrk jgk gS fiQj Hkh orZeku ;qx esa vkfFkZd ,oa O;kolkf;d {ks=kksa
esa ifjorZuksa dh eki ds fy, budk cgqr vf/d iz;ksx fd;k tkrk gSA lwpdkad dh x.kuk ds fy, fofHkUu
fof/;ksa dk iz;ksx fd;k tkrk gS ftlesa ls Hkfjr lewgh ewY; fof/ Hkh ,d gSA

19-1 Hkkfjr lewgh ewY; fofèk (Weighted Aggregative Price Method)

bl fofèk esa izR;sd oLrq osQ laxr Hkkj fy;k tkrk gS ftls fuèkkZfjr djus osQ cgqr&ls rjhosQ gSaA ;gk¡ laxr Hkkj
dks w ls izn£'kr fd;k tkrk gSA

(i) pkyw o"kZ dh izR;sd dher (p1) dks w ls xq.kk djosQ mudk tksM+ (Σp1w) Kkr fd;k tkrk gSA

(ii) vkèkkj o"kZ dh izR;sd dher (p0) dks w ls xq.kk djosQ mudk tksM+ (Σp0w) Kkr fd;k tkrk gSA

bdkbZμ19: Hkkfjr lewgh ewY; jhfr
(Methods: Weight Average of Price )
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(iii) pkyw o"kZ osQ ;ksx Σp1w dks vkèkkj o"kZ osQ ;ksx Σp0w ls Hkkx fn;k tkrk gSA

(iv) bl HkkxiQy dks 100 ls xq.kk dj fn;k tkrk gSA bl izdkj]

vHkh"V funsZ'kkad] I01 = 
Σp w1

1
 × 100

mnkgj.k (Illustration) 1: fuEufyf[kr leadksa ls Hkkfjr lewgh jhfr }kjk o"kZ 1990 dks vkèkkj o"kZ ekudj 1995
o"kZ osQ fy, ewY; funsZ'kkad rS;kj dhft, %

ewY; (Price)
oLrq (Items) Hkkj (Weight) 1990 1995

A 40 16.00 20.00

B 25 40.00 60.00

C 5 0.50 0.50

D 20 5.12 6.25

E 10 2.00 1.50

gy (Solution)

oLrq Hkkj (w) 1990 p0 1995 p1 p1w p0w

A 40 16.00 20.00 800.00 640.00

B 25 40.00 60.00 1,500.00 1,000.00

C 5 0.50 0.50 2.50 2.50

D 20 5.12 6.25 125.00 102.40

E 10 2.00 1.50 15.00 20.00

;ksx 2,442.50 1,764.90

1995 osQ fy, Hkkfjr lewgh funsZ'kkad = 
Σ
Σ

p
p w

w1

0
100 2 442 50

1764 90
× =

, .
, .

 × 100 = 138.39

mnkgj.k (Illustration) 2: fuEufyf[kr leadksa ls 1995 dks vkèkkj ekurs gq, Hkkfjr lewgh funsZ'kkad dh x.kuk
dhft, %

izfr bdkbZ ewY; #- esa
oLrq ek=kk (Quantity) (Price per unit in Rs.)

(Commodity) bdkb;k¡ (Units) 1995 1996 1997 1998 1999

A 12 0.30 0.33 0.36 0.36 0.39

B 10 0.25 0.24 0.30 0.32 0.30

C 20 0.20 0.25 0.28 0.32 0.30

D 1 2.00 2.40 2.50 2.50 2.60
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gy (Solution)

q 1995 1996 1997 1998 1999

p0 p0q p1 p1q p2 p2q p3 p3q p4 p4q

12 0.30 3.60 0.33 3.96 0.36 4.32 0.36 4.32 0.39 4.68

10 0.25 2.50 0.24 2.40 0.30 3.00 0.32 3.20 0.30 3.00

20 0.20 4.00 0.25 5.00 0.28 5.60 0.32 6.40 0.30 6.00

1 2.00 2.00 2.40 2.40 2.50 2.50 2.50 2.50 2.60 2.60

12.10 13.76 15.42 16.42 16.28

Hkkfjr lewgh funsZ'kkad 1995 osQ vkèkkj ijμ

1996 osQ fy, = 
Σ
Σ

p q
p q

1

0
100 13 96

12 10
× =

.

.
 × 100 = 113.7

1997 osQ fy, = 
Σ
Σ

p q
p q

2

0
100 15 42

12 10
× =

.

.  × 100 = 127.4

1998 osQ fy, = 
Σ
Σ

p q
p q

3

0
100 16 42

12 10
× =

.

.
 × 100 = 135.7

1999 osQ fy, = 
Σ
Σ

p q
p q

4

0
100 16 28

12 10
× =

.

.  × 100 = 134.5

fVIi.khμfofHkUu fo}kuksa us funsZ'kkad dh jpuk djus osQ fy, Hkkj nsus dh vyx&vyx fofèk;ksa dk izfriknu
fd;k gSA buesa ls oqQN dk o.kZu fd;k tk jgk gSμ

19-2 ySfLi;js dh fofèk (Laspeyre’s Method)

izks- ySfLi;js us vkèkkj o"kZ dh ek=kk q0 dks nksuksa o"kks± osQ fy, Hkkj ekuk gSA ySfLi;js dk lw=k bl izdkj gSμ

ySfLi;js funsZ'kkad] LP01 = 
Σ
Σ

p q
p q

1 0

0 0
 × 100

tgk¡ p1 = pkyw o"kZ dk ewY; (Current year price),

p0 = vkèkkj o"kZ dk ewY; (Base year price),

q0 = vkèkkj o"kZ dh ek=kk (Base year quantity)

mnkgj.k (Illustration) 3: fuEu vkadM+ksa ls ySfLi;js funsZ'kkad ifjdfyr dhft, %

oLrq ek=kk dher (Price)
(Commodity) (Quantity) 1996 1997

A 25 3 38
B 9 5 12
C 12 2 15
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gy (Solution):

pwafd o"kZ 1996 dh ek=kk nh gqbZ gS] vr% 1996 dks vkèkkj o"kZ ekudj 1997 dk funsZ'kkad Kkr djsa %

1996 1997
oLrq p0 q0

p0 p0q0 p1q0

A 25 3 38 75 114
B 9 5 12 45 60
C 12 2 15 24 30

;ksx — — — 144 204

LP01 = 
Σ
Σ

p q
p q

1 0

0 0
100 204

144
× =  × 100 = 141.67

19-3 ik'ks fofèk (Paasche’s Method)

bl fofèk osQ vUrxZr pkyw o"kZ rFkk vkèkkj o"kZ nksuksa osQ fy, pkyw o"kZ dh ek=kk dks Hkkj ekuk tkrk gSA lw=k
osQ vuqlkjμ

ik'ks funsZ'kkad] PP01 = 
Σ
Σ

p q
p q

1 1

0 1
 × 100

tgk¡] p1 = pkyw o"kZ dk ewY; (Current year price),

q1 = pkyw o"kZ dh ek=kk (Current year quantity),

p0 = vkèkkj o"kZ dk ewY; (Base year price)A
mnkgj.k (Illustration) 4: fuEu vkadM+ksa ls ik'ks dher funsZ'kkad ifjdfyr dhft, %

en (Items) ek=kk bdkbZ esa dher #i;s izfr bdkbZ
(Qty. in Unity) (Price Rupees per Unit)

1995 1995 1996

A 8 25 30
B 20 15 20
C 5 18 25
D 3 12 15
E 2 8 10
F 1 4 5

gy (Solution)

oLrq q1 1995 p0 1996 p1 p1q1 p0q1

A 8 25 30 240 200
B 20 15 20 400 300
C 5 18 25 125 90
D 3 12 15 45 36
E 2 8 10 20 16
F 1 4 5 5 4

;ksx 835 646
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PP01 = 
Σ
Σ

p q
p q

1 1

0 1
100 835

646
× =  × 100 = 129.26

ik'ks dh mi;ksfxrk crkb,A

19-4 ek'kZy&,tcFkZ fofèk (Marshall-Edgeworth’s Method)

bl fofèk osQ vUrxZr vkèkkj o"kZ vkSj pkyw o"kZ nksuksa dh ek=kkvksa osQ ekè; dks Hkkj ekuk tkrk gSA lw=k osQ vuqlkj]

ek'kZy&,toFkZ funsZ'kkad] MP01 = 
Σ

Σ

p q q

p q q

1
0 1

0
0 1

2

2

+F
HG

I
KJ

+F
HG

I
KJ

 × 100

= 
Σ

Σ

p q q
p q q

1 0 1

0 0 1

+

+
b g
( )

 × 100 vFkok
Σ Σ
Σ Σ

p q p q
p q p q

1 0 1 1

0 0 0 1

+
+

 × 100

mnkgj.k (Illustration) 5: vxz vkadM+ksa ls ek'kZy&,toFkZ dher funsZ'kkad Kkr dhft, %

oLrq vkèkkj o"kZ pkyw o"kZ

(Commodity) dher (Price) ek=kk (Quantity) dher (Price) ek=kk (Quantity)

A 6 50 10 56

B 2 100 2 120

C 4 60 6 60

D 10 30 12 24

E 8 40 12 36

gy (Solution):

oLrq vkèkkj o"kZ pkyw o"kZ

(Commodity) dher ek=kk q0 dher p1 ek=kk q1

p0q1 p1q0 p1q1 p0

A 6 50 10 56 300 336 500 560

B 2 100 2 120 200 240 200 240

C 4 60 6 60 240 240 360 360

D 10 30 12 24 300 240 360 288

E 8 40 12 36 320 288 480 432

;ksx — — — — 1,360 1,344 1,900 1,880

MP01 = 
Σ Σ
Σ Σ

p q p q
p q p q

1 0 1 1

0 0 0 1
100 1 900 1 880

1 360 1 344
100 3 780

2 704
+
+

× =
+
+

× =
, ,
, ,

,
,

 = 129.8
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ek'kZy&,tcFkZ fof/ esa pkyw vkSj vk/kj o"kZ dh ek=kkvksa ds ekè; dks Hkkj ekuk tkrk

gSA

19-5 MkWjfc'k&ckWmys fofèk (Dorbish-Bowley’s Method)

bl fofèk osQ vUrxZr ySfLi;js rFkk ik'ks osQ lw=kksa dk lekUrj ekè; fy;k tkrk gSA lw=k osQ vuqlkj]

MkWjfc'k&ckWmys funsZ'kkad] DP01 = 
1
2

1 0 1 1

0 0 0 1

Σ Σ
Σ Σ

p q p q
p q p q

+
+

F
HG

I
KJ  × 100

mnkgj.k (Illustration) 6: fuEu vkadM+ksa ls MkWjfc'k&ckWmys jhfr }kjk dher funsZ'kkad dh jpuk dhft, %

oLrq 1985 1986

(Commodity) dher (Price) ek=kk (Quantity) dher (Price) ek=kk (Quantity)

A 2 8 4 6
B 5 10 6 5
C 4 14 5 10
D 2 19 2 13

gy (Solution)

oLrq 1985 1986 p1q0 p0q0 q1 p1 p0p1
p0 q0 p1 q1

A 2 8 4 6 32 16 24 12
B 5 10 6 5 60 50 30 25
C 4 14 5 10 70 56 50 40
D 2 19 2 13 38 38 26 26

;ksx — — — — 200 160 130 103

MkWjfc'k&ckWmys lw=k % DP01 = 
1
2

1 0

0 0

1 1

0 1

Σ
Σ

Σ
Σ

p q
p q

p q
p q

+
F
HG

I
KJ  × 100

= 
1
2

200
160

130
103

+F
HG

I
KJ  × 100

= 
1
2  (1.25 + 1.262) × 100 = 

2 512 100
2

2512
2

. .×
=

= 125.6

oSdfYid fofèk

DP01 = 
1
2

 (ySfLi;js lw=k + ik'ks lw=k)

= 
1
2 01 01

L P + P Pe j

= 
1
2

 (125 + 126.2) = 
2512

2
.

 = 125.6
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19-6 fiQ'kj fofèk (Fisher’s Method)

bl fofèk osQ vUrxZr ySfLi;js rFkk ik'ks osQ lw=kksa dk xq.kksÙkj ekè; fy;k tkrk gSA lw=k osQ vuqlkj]

fiQ'kj funsZ'kkad] 

F
01

L
01

P
01

F
01

P P P

P

= ×

= ×
F
HG

I
KJ ×

R
S
||

T
||

Σ
Σ

Σ
Σ

p q
p q

p q
p q

1 0

0 0

1 1

0 1

1/2

100

xq.k (Merits)

1. bl lw=k esa vkèkkj o"kZ rFkk pkyw o"kZ dh dher rFkk ek=kk nksuksa dks lfEefyr fd;k tkrk gSA

2. ;g lw=k vfHkufr (Bias) ls LorU=k gSA

nks"k (Demerits)

1. bl lw=k dk fuoZpu dfBu gSA

2. blesa vkèkkj rFkk pkyw o"kZ nksuksa dh dher o ek=kk dh vko';drk gksrh gSA

3. ;g O;kogkfjd funsZ'kkad lw=k ugha gSA

ckW¯MxVu osQ vuqlkj] ¶nqHkkZX;o'k] tcfd ;g lw=k iw.kZ funsZ'kkad lw=k dh vfèkdka'k xf.krh; fo'ks"krkvksa dks
lkekU; :i ls iwjk djrk gS] ijUrq blosQ fojksèk dk dkj.k ;g gS fd ;g Li"V ugha gS fd ;g D;k ekirk gSA
vFkkZr~ ifj.kke esa ewY; rFkk ek=kk nksuksa osQ ifjorZu 'kkfey gksrs gSa] tcfd ge lkekU;r% ,d dks nwljs ls i`Fko~Q
j[kuk pkgrs gSaA¸

mnkgj.k (Illustration) 7: fuEu vkadM+ksa ls fiQ'kj vkn'kZ lw=k }kjk 1885 osQ vkèkkj ij 1995 dk dher funsZ'kkad
Kkr dhft, %

1985 1995
oLrq (Commodity) dher (Price) ek=kk (Quantity) dher (Price) ek=kk (Quantity)

A 12 100 20 120
B 4 200 4 240
C 8 120 12 150
D 20 60 24 50

gy (Solution)

1985 1995
oLrq p0 q0 p1 q1

p0q0 p0q1 p1q0 p1q1

A 12 100 20 120 1,200 1,440 2,000 2,400
B 4 200 4 240 800 960 800 960
C 8 120 12 150 960 1,200 1,440 1,800
D 20 60 24 50 1,200 1,000 1,440 1,200

;ksx 4,160 4,600 5,680 6,360

ySfLi;js lw=k = 
Σ
Σ

p q
p q

1 0

0 0
100 5 680

4 160
× =

,
,

 × 100 = 136.5

ik'ks lw=k = 
Σ
Σ

p q
p q

1 1

0 1
100 6 360

4 600
× =

,
,  × 100 = 138.3

fiQ'kj vkn'kZ dher funZZs'kkad = 136 5 138 3. .×  = 137.397 = 137.4
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fiQ'kj funsZ'kkad lw=k le; mRØkE;rk ijh{k.k (Time Reversal Test) rFkk rRo mRØkE;rk ijh{k.k
(Factor Reversal Test) nksuksa dh dlkSVh ij [kjk mrjrk gSA ;gh dkj.k gS fd bls vkn'kZ lw=k
(Ideal Formula) dgk tkrk gSA

oSdfYid fofèk

fiQ'kj vkn'kZ dher funsZ'kkad = 
Σ
Σ

Σ
Σ

p q
p q

p q
p q

1 0

0 0

1 1

0 1
×  × 100

= 
5 680
4 160

6 360
4 600

100 1365 1383,
,

,
,

. .× × = ×  × 100

= 1888.  × 100 = 1.374 × 100 = 137.4

mnkgj.k (Illustration) 8: fuEu vkadM+ksa dh lgk;rk ls fiQ'kj vkn'kZ dher funsZ'kkad dh jpuk dhft, %

vkèkkj o"kZ (Base year) izpfyr o"kZ (Current year)
oLrq (Commodity) dher (Price) ek=kk (Quantity) dher (Price) ek=kk (Quantity)

A 8 50 20 60
B 2 15 6 10
C 1 20 2 25
D 2 10 5 8
E 1 40 3 30

gy (Solution)

vkèkkj o"kZ izpfyr o"kZ
oLrq p0 q0 p1 q1

p0q0 p0q1 p1q0 p0q1

A 8 50 20 60 400 480 1,000 1,200
B 2 15 6 10 30 20 90 60
C 1 20 2 25 20 25 40 50
D 2 10 5 8 20 16 50 40
E 1 40 3 30 40 30 120 90

;ksx 510 571 1,300 1,440

fiQ'kj vkn'kZ dher funsZ'kkad = 
Σ
Σ

Σ
Σ

p q
p q

p q
p q

1 0

0 0

1 1

0 1
×  × 100

= 
1 300
510

1 440
571

, ,
×  × 100

= 2 549 2 522. .×  × 100

= 6 4286.  × 100 = 2.535 × 100 = 253.5
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mnkgj.k (Illustration) 9: fuEufyf[kr vkadM+ksa ls ySfLi;js] ik'ks] ek'kZy&,toFkZ] MkWjfc'k&ckWmys rFkk fiQ'kj
funsZ'kkadksa dh jpuk dhft, %

1977 1987
oLrq (Items)

ewY; (Price) ek=kk (Quantity) ewY; (Price) ek=kk (Quantity)

A 4 20 6 10
B 3 15 5 20
C 2 25 3 15
D 5 10 4 40

gy (Solution)

1977 1987
oLrq

p0 q0 p1 q1 p0q0 p0q1 p1q0 p1q1

A 4 20 6 10 80 40 120 60
B 3 15 5 20 45 60 75 100
C 2 25 3 15 50 30 75 45
D 5 10 4 40 50 200 40 160

;ksx 225 330 310 365

ySfLi;js funsZ'kkad = 
Σ
Σ

p q
p q

1 0

0 0
100 310

225
× =  × 100 = 137.78

ik'ks funsZ'kkad = 
Σ
Σ

p q
p q

1 1

0 1
100 365

330
× =  × 100 = 110.61

ek'kZy&,toFkZ funsZ'kkad = 
Σ Σ
Σ Σ

p q p q
p q p q

1 1 1 1

0 0 0 1

+
+  × 100

= 
310 365
225 330

100 675
555

+
+

× =  × 100 = 121.62

MkWjfc'k&ckWmys funsZ'kkad = 
137 78 110 61

2
248 39

2
. . .+

=  = 124.195

fiQ'kj funsZ'kkad = 137 78 110 61 15 239 8458. . , .× =  = 123.45

Lo&ewY;kadu (Self Assessment)

1- fuEufyf[kr esa lwpdkad dh x.kuk dhft,&

1. fuEu vk¡dMksa ls fiQ'kj dk lwpdkad Kkr dhft,&

vk/kj o"kZ izpfyr o"kZ
oLrq

dher izfr bdkbZ dqy O;; (#- esa) dher izfr bdkbZ dqy O;; (#- esa)

1 2 40 5 75
2 4 16 8 40
3 1 10 2 24
4 5 25 10 60
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2. fuEu vk¡dMksa fn;s gq, gS&

vk/kj o"kZ pkyw o"kZ

oLrq dher izfr bdkbZ ek=kk dher izfr bdkbZ ek=kk
(#- esa) (#- esa)

A 1 10 1.5 8
B 5 12 6 10
C 8 5 10 2

pkyw o"kZ ds fy, dher lwpdkad dh x.kuk dks n'kkZb,&

(a) ySfLi;js lw=k }kjk

(b) ik'ks ds lw=k }kjk

(c) dher lkis{k ds Hkkfjr lekUrj ekè; }kjk ftlesa vk/kj o"kZ ds ewY; Hkkj gksa

3. fuEu fn;s gq, vkadM+ks ls (i) ySfLi;js lw=k (ii) ik'ks lw=k (iii) fiQ'kj dk iz;ksx djrs gq,
ek=kk funs'kkad ifjdfyr dhft,&

vkèkkj o"kZ (Base year) pkyw o"kZ (Current year)
en (Items) ewY; (Price) ek=kk (Quantity) ewY; (Price) ek=kk (Quantity)

A 5 50 10 56
B 3 100 4 120
C 4 60 6 60
D 11 30 14 24

E 7 40 10 36

19-7 lkjka'k (Summary)

• bl fofèk esa izR;sd oLrq osQ laxr Hkkj fy;k tkrk gS ftls fuèkkZfjr djus osQ cgqr&ls rjhosQ gSaA ;gk¡

laxr Hkkj dks w ls izn£'kr fd;k tkrk gSA

(i) pkyw o"kZ dh izR;sd dher (p1) dks w ls xq.kk djosQ mudk tksM+ (∑p1w) Kkr fd;k
tkrk gSA

(ii) vkèkkj o"kZ dh izR;sd dher (p0) dks w ls xq.kk djosQ mudk tksM+ (∑p0w) Kkr fd;k
tkrk gSA

(iii) pkyw o"kZ osQ ;ksx ∑p1w dks vkèkkj o"kZ osQ ;ksx ∑p0w ls Hkkx fn;k tkrk gSA

(iv) bl HkkxiQy dks 100 ls xq.kk dj fn;k tkrk gSA bl izdkj]

vHkh"V funsZ'kkad] I01 = 
Σp w1

1
 = 100

19-8 'kCndks'k (Keywords)

1. laxr % mi;qZDr] feyk gqvk] esy j[kus okyk

2. vfHkufr % >qdko] Hkhrj dh vksj >qdko

3. mRØkE;rk % foijhr
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19-9 vH;kl&iz'u (Review Questions)

1. lwpdkad Kkr djus dh Hkkfjr lewgh ewY; fof/ dh x.kuk izfØ;k le>kb,A

2. fiQ'kj fof/ dh mnkgj.k lfgr O;k[;k dhft,A

3. fuEufyf[kr ij fVIi.kh fyf[k,&

(i) ySfLi;js dh fof/

(ii) ik'ks fof/

(iii) Mkjfc'k ckmys fof/A

mÙkj% Lo&ewY;kadu (Answer: Self-Assessment)

1. P01 = 219.12 2. 124.55, 124.2, 124.55 3. 99.7, 100.8, 100.2

19-10 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

2. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZμ20: vfojks/ dk ifj{k.k% bdkbZ ekin.M] le;
mRØE;rk ijh{k.k] rRo mRØE;rk ijh{k.k] pØh; ijh{k.k
(Test of Consistency: Unit Test, Time Reversal

Test, Factor Reversal Test and Circular Test)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

20.1 vuqdwyrk dk ifj{k.k (Test of Consistency)

20.2 lkjka'k (Summary)

20.3 'kCndks'k (Keywords)

20.4 vH;kl&iz'u (Review Questions)

20.5 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• vuqdwyrk ds ijh{k.k dh foLr`r O;k[;k djus esaA

izLrkouk (Introduction)

lwpdkad ,d ,slk lkaf[;dh; eki gS tks le;] LFkku ;k fdlh vU; fo'ks"krk ds vk/kj ij ,d pj ewY;
vFkok pj ewY;ksa ds ,d lewg esa gksus okys ifjorZuksa dks iznf'kZr djrk gSA bu ifjorZuksa dk ifj{k.k djus ds
fy, lka[;dh esa vfojks/ ifj{k.kksa ds iz;ksx dk egÙo gSA

20-1 vuqdwyrk dk ijh{k.k (Test of Consistency)

,d vkn'kZ lwpdkad dk egÙoiw.kZ xq.k ;g gS fd og vfojks/ osQ ijh{k.kksa ij [kjk mrjsA mRØkE;rk&ijh{k.k
pkj izdkj osQ gksrs gSaμ

(i) bdkbZ ekin.M (Unit Test)

(ii) le;&mRØkE;rk ijh{k.k (Time Reversal Test)

(iii) rRo&mRØkE;rk ijh{k.k (Factor Reversal Test)

(iv) pØh; ijh{k.k (Circular Test)
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(i) bdkbZ ekin.M (Unit Test)μbl ekin.M ds vuqlkj lw=k bdkbZ Lokra=k gksuh pkfg, vFkkZr ewY; vkSj ek=kk,¡

fdlh Hkh bdkbZ esa O;Dr dh tk ldrh gS] ljy lewgh lwpdkad dks NksM+dj 'ks"k lHkh lw=k bl ekin.M dks

lrq"V dj ldrs gSaA

(ii) le;&mRØkE;rk ijh{k.k (Time Reversal Test)μle;&mRØkE;rk dk ;g vFkZ gS fd ;fn vk/kj o"kZ ij

vk/kfjr djrs gq, pkyw o"kZ dk lwpdkad fudkyk tk;s vkSj blh izdkj pkyw o"kZ ij vk/kfjr] vk/kj o"kZ dk

lwpdkad fudkyk tk;s rks bu nksuksa dk xq.kuiQy 1 gksuk pkfg;s vFkkZr~ nksuksa lwpdkad ,d nwljs osQ O;qRØe

(Reciprocal) gksus pkfg;sA lw=kkuqlkjμ

P01 = P01 × P10 = 1 ;k P01 = 
1
10P

P01 = vk/kj&o"kZ ewY;ksa ij vk/kfjr pkyw&o"kZ dk lwpdkad

P10 = pkyw&o"kZ osQ ewY;ksa ij vk/kfjr vk/kj&o"kZ dk lwpdkad

mnkgj.kμ;fn 1985 osQ vk/kj ij rS;kj fd;k x;kA 1988 dk lwpdkad ;g O;Dr djs fd oLrq dk ewY; nqxquk

gks x;k gS] rks 1988 osQ vk/kj ij fu£er 1985 osQ lwpdkad dks ;g Li"V djuk pkfg, fd 1985 esa oLrq dk

ewY; 1988 dh rqyuk esa vk/k jg x;k gS vFkkZr~ 2 × 1/2 = 1

fVIi.khμfiQ'kj dk vkn'kZ lwpdkad bl ijh{k.k dks iwjk djrk gS tcfd ykLis;j] ik'ks vkfn dksbZ Hkh vU; lw=k

bl ijh{k.k dks iwjk ugha djrkA

  P01 = 
1 0 1 1

0 0 0 1

Σ Σ
×

Σ Σ
p q p q
p q p q P10 = 

0 0 0 1

1 0 1 1

Σ Σ
×

Σ Σ
p q p q
p q p q

P01 × P10 = 
1 0 0 0 0 11 1

0 0 0 1 1 0 1 1

Σ Σ ΣΣ
× × ×

Σ Σ Σ Σ
p q p q p qp q
p q p q p q p q  = 1

(iii) rÙo mRØkE;rk ijh{k.k (Factor Reversal Test)μrÙo&mRØkE;rk ijh{k.k dk vFkZ gS fd ;fn ̂ ewY;* osQ

LFkku ij ^ek=kk* vkSj ek=kk osQ LFkku ij ewY; j[kdj lwpdkad (Q01) rS;kj fd;k tk;s rks mldk vkSj

ewY;&lwpdkad (P01) dk xq.kuiQy] pkyw o"kZ osQ oqQy ewY; (Σp1q1) vkSj vk/kj o"kZ osQ oqQy ewY; (Σp0q0) osQ

vuqikr osQ cjkcj gksuk pkfg,A

fiQ'kj us Lo;a bl lEcU/ esa fy[kk gS fd ¶---ftl izdkj nks le;ksa osQ ijLij ifjorZu djus ls vlaxr

iQy u izkIr gksa Bhd mlh izdkj ;g Hkh lEHko gksuk pkfg, fd ewY;ksa rFkk ek=kkvksa osQ izfrLFkkiu djus

ij Hkh vlaxr iQy izkIr u gksa vFkkZr~ nksuksa ifj.kkeksa dh vkil esa xq.kk djus ij okLrfod ewY; vuqikr

izkIr gksaA¸

mnkgj.kμ;fn 1988 esa 1985 dh vis{kk ewY; nqxus gks tk;sa vkSj ek=kk M~;ks<+h gks tk;s rks 1988 esa oqQy ewY;

1985 dh rqyuk esa rhu xq.kk gks tkuk pkfg,A ljy 'kCnksa esa] ;fn ewY; osQ LFkku ij ek=kk vkSj ek=kk osQ LFkku

ij ewY; j[kdj lwpdkad (Q01) rS;kj fd;k tk, rks mldk vkSj ewY; lwpdkad (P01) dk xq.kuiQy pkyw&o"kZ osQ

oqQy ewY; (Σp1q1) vkSj vk/kj o"kZ osQ oqQy ewY; (Σp0q0) osQ vuqikr osQ cjkcj gksuk pkfg,A lw=kkuqlkjμ

P01 × Q01 = 
Σ
Σ

p q
p q

1 1

0 0
(okLrfod ewY;&vuqikr)
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P01 = 
Σ
Σ

Σ
Σ

p p
p q

p q
p q

1 0

0 0

1 1

0 1
× Q01 = 

Σ
Σ

Σ
Σ

p p
p q

p q
p q

0 1

0 0

1 1

1 0
×

P01 × Q01 = 
Σ
Σ

Σ
Σ

Σ
Σ

Σ
Σ

p p
p q

p q
p q

p p
p q

p q
p q

1 0

0 0

1 1

0 1

0 1

0 0

1 1

1 0
× × ×

= 
Σ
Σ

Σ
Σ

p q
p q

p p
p q

1 1

0 0

1 1

0 0
×  = 

Σ
Σ

p p
p q

1 1

0 0

fiQ'kj dk vkn'kZ lwpdkad rRo mRØE;rk ijh{k.k dks iwjk djrk gS tcfd ykLis;j] ik'ks vkfn dksbZ
Hkh vU; lw=k bl ijh{k.k dks iwjk ugha djrkA

(iv) pØh; ijh{k.k (Circular Test)μ;g ijh{k.k le;&mRØkE;rk ijh{k.k dk gh ,d foLr`r :i gSA bl

ijh{k.k osQ vuqlkj] lwpdkad pØ osQ :i esa rS;kj fd;s tkrs gSa vkSj mu lc dk xq.kuiQy 1 gksuk pkfg,A

lw=kkuqlkjμ

P01 × P12 × P21 = 1

mnkgj.kμ;fn 1988 dk lwpdkad 1985 osQ vk/kj ij cuk;k tk;s vkSj 1985 dk lwpdkad 1982 osQ vk/kj ij

rS;kj fd;k tk;s] rks 1982 osQ vk/kj ij izR;{k :i ls cuk;k x;k 1988 dk lwpdkad vlaxr ugha gksuk pkfg,A

ljy 'kCnksa esa] ;fn 1988 dk lwpdkad 1985 osQ lwpdkad ls nqxquk gS vkSj 1985 dk lwpdkad 1982 osQ lwpdkad

ls frxquk gS rks 1982 ds vk/kj ij rS;kj fd;k x;k 1988 dk lwpdkad] N% xquk gksuk pkfg,A

fVIi.khμ;g ijh{k.k osQoy rHkh iwjk gksrk gS tc Hkkjksa dk iz;ksx u fd;k tk;sA ;fn iz;ksx fd;k Hkh tk;s rks

Hkkj fLFkj gksus pkfg,¡ tksfd u rks lEHko gS vkSj u vkSfpR;iw.kZA ;gh dkj.k gS fd ;g ijh{k.k fdlh Hkh Hkkfjr

lwpdkad }kjk iwjk ugha fd;k tkrkA ;gk¡ rd fd fiQ'kj dk vkn'kZ lw=k Hkh bls iwjk ugha djrkA

mnkgj.k (Illustration) 1. fuEu leadksa ls fiQ'kj dk vkn'kZ lwpdkad rS;kj dhft,A D;k ;g lwpdkad ^le;*

rFkk ^rRo* mRØkE;rk nksuksa ijh{k.k iwjk djrk gS\

1990 1992
en (Item) vk/kj o"kZ (Base Year) pkyw o"kZ (Current Year)

ewY; (Price) ek=kk (Quantity) ewY; (Price) ek=kk (Quantity)

A 6 50 10 56

B 2 100 2 120

C 4 60 6 60

D 10 30 12 24

E 8 40 12 36
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gy (Solution).

fiQ'kj osQ vkn'kZ lwpdkad dk ifjdyu

Item 1990 1992 Product
p0 q0 p1 q1 p0q0 p1q0 p0q1 p1q1

A 6 50 10 56 300 500 336 560
B 2 100 2 120 200 200 240 240
C 4 60 6 60 240 360 240 360
D 10 30 12 24 300 360 240 288
E 8 40 12 36 320 480 288 432

Total 1360 1900 1344 1880
Σp0q0 Σp1q0 Σp0q1 Σp1q1

fiQ'kj dk vkn'kZ lwpdkad % lw=kμ

P01 =
1 0 1 1

0 0 0 1
100Σ Σ

× ×
Σ Σ

p q p q
p q p q  = 

1900
1360

1880
1344

100× ×

= 1.397 1.399× × 100  = 1.954 × 100
= 1.398 × 100 ∴ P01 = 139.8

y?kqx.kd jhfr (Logrithms method) }kjk gy djus ijμ

Log P01 = 
1
2 [(log 1900 – log 1360) + (log 1880 – log 1344)] + log 100

= 
1
2 [(3.2788 + 3.1335) + (3.2742 – 3.1284)] + 2.0000

= 
1
2 [(0.1453 + 0.1458) + 2 or = Antilog 0.1455 + 2

= Antilog 2.1455 ∴ P01 = 139.8

le;&mRØkE;rk ijh{k.k (Time Reversal Test):

P01 = 
Σ
Σ

Σ
Σ

p q
p q

p q
p q

1 0

0 0

1 1

0 1
× P10 = 

Σ
Σ

Σ
Σ

p q
p q

p q
p q

0 0

1 0

0 1

1 1
×

Kkr ewY;ksa dks lw=k esa vkfn"V djus ijμ

P01 × P10 = 
1900
1360

1880
1344

1360
1900

1344
1880

× × ×  = 1  = 1

vr% fiQ'kj dk vkn'kZ lwpdkad bl ijh{k.k dks iwjk djrk gSA

fVIi.khμx.kuk&fØ;k dks ljy djus osQ fy, 100 dh xq.kk ugha dh tkrh gSA

rRo&mRØkE;rk ijh{k.k (Factor Reversal Test):

P01 × Q01 = 
Σ
Σ

Σ
Σ

Σ
Σ

Σ
Σ

p q
p q

p q
p q

p q
p q

p q
p q

1 0

0 0

1 1

0 1

0 1

0 0

1 1

1 0
× × ×  = 

Σ
Σ

p q
p q

1 1

0 0

= 
1900
1360

1880
1344

1344
1360

1880
1900

× × ×  = 
1880
1360

1880
1360

×  = 
1880
1360  (Proved)
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mnkgj.k (Illustration) 2. fuEu leadksa ls fiQ'kj osQ vkn'kZ lwpdkad dh jpuk dhft,μ
Compute the Fisher’s Idex Number from the following data.

oLrq,¡ vk/kj o"kZ (Base Year) izpfyr o"kZ (Current Year)

(Items) ewY; izfr bdkbZ oqQy O;; (#- esa) ewY; izfr bdkbZ oqQy O;; (#- esa)

A 2 40 5 75
B 4 16 8 40
C 1 10 2 24
D 5 25 10 60

gy (Solution). oQqy O;;] ewY; o ek=kk dk xq.kuiQy gSA vr% ek=kk fudkyus osQ fy, oqQy O;; dks ml o"kZ
esa oLrqvksa dh dherksa ls Hkkx fn;k tk,xkμ

oLrq,¡ vk/kj o"kZ (Base Year) izpfyr o"kZ (Current Year)

(Items) ewY; izfr bdkbZ oqQy O;; (#- esa) ek=kk ewY; izfr bdkbZ oqQy O;; (#- esa) ek=kk

p0 (p0q0) q0 p1 (p1q1) q1

A 2 40 20 5 75 15
B 4 16 4 8 40 5
C 1 10 10 2 24 12
D 5 25 5 10 60 6

fiQ'kj osQ vkn'kZ lwpdkad dk ifjdyu

vk/kj o"kZ izpfyr o"kZ Hkkfjr lewg
oLrq,¡ (Base Year) (Current Year) (Weighted Groups)

p0 q0 p1 q1 p0q0 p1q0 p0q1 p1q1

A 2 20 5 15 40 100 30 75
B 4 4 8 5 16 32 20 40
C 1 10 2 12 10 20 12 24
D 5 5 10 6 25 50 30 60

Total 91 202 92 199

P01 = 
Σ
Σ

Σ
Σ

p q
p q

p q
p q

1 0

0 0

1 1

0 1
100× ×  = 

202
91

199
92

100× ×  = 4.8015 × 100

= 2.1912 × 100 = 219.1 vr% fiQ'kj dk vkn'kZ lwpdkad 219.1 gSA

mnkgj.k (Illustration) 3. fuEu leadksa ls fiQ'kj osQ lw=k }kjk ek=kk lwpdkad Kkr dhft,μ

1993 1995

oLrq,¡ dher oqQy O;; dher oqQy O;;
Item (Price) (Total Value) (Price) (Total Value)

A 5 50 4 48
B 8 48 7 49
C 6 18 5 20
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gy (Solution). bl iz'u esa oLrqvksa osQ ̂ ewY;* rFkk ̂ oqQy O;;* fn, x, gSa tcfd ̂ ek=kk,¡* ugha nh x;haA vr%
ek=kk fudkyus osQ fy, oqQy O;; dks ewY; ls Hkkx fn;k tk,xkA Lej.k jgs] gesa ek=kkvksa dk lwpdkad fudkyuk
gS] vr% laosQrk{kjksa esa Hkh vUrj djuk gksxkA

fiQ'kj jhfr }kjk ek=kk dk lwpdkad (Quantity Index)

oLrq,¡ p0 q0 p1 q1 q1p0 p0p0 q1p1 q0p1

A 5 10 4 12 60 50 48 40
B 8 6 7 7 56 48 49 42
C 6 3 5 4 24 18 20 15

Total 140 116 117 97

Q01 = 
Σ
Σ

Σ
Σ

q p
q p

q p
q p

1 0

0 0

1 1

0 1
100× ×  = 

140
116

117
97

100× ×

= 1.4557 × 100  = 1.2065 × 100 ∴ Q01 = 120.65

lwpdkadksa osQ vU; lw=k (Other Formulate for Index Numbers)—

fiQ'kj egksn; osQ vykok oqQN vU; lkaf[;dksa us Hkh lwpdkad jpuk osQ fofHkUu lw=k izfrikfnr fd, gSa ftuesa
ls oqQN izeq[k lw=k bl izdkj gSaμ

(i) ykLis;j lw=k (Laspeyre Formula)

P01 = 
Σ
Σ

p q
p q

1 0

0 0
100×

(ii) ik'ks lw=k (Pasche Formula)

P01 = 
Σ
Σ

p q
p q

1 1

0 1
100×

(iii) Mªksfc'k o ckmQys lw=k (Drobisch and Bowley’s Formula)

P01 = 1
2

1000

0 0

1 1

0 1

Σ
Σ

Σ
Σ

p q
p q

p q
p q

1 +
L
NM

O
QP
×

(iv) ek'kZy&,toFkZ lw=k (Marshall-Edgeworth Formula)

P01 = 
Σ
Σ

( )
( )
q q p
q q p

0 1 1

0 1 0
100+

+
×

(v) okY'k lw=k (Walsh Formula)

P01 = 
Σ

Σ

q q p
q q p

0 1 1

0 1 0
100

( )
( )

×

(vi) oSQyh lw=k (Kelly Formula)

P01 = 
Σ
Σ

p q
p q

1

0
100×

le; mRØkEirk ijh{k.k dk lw=k fyf[k,A
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lw=kksa dh O;k[;kμigys nksuksa lw=kksa esa Øe'k% vk/kj o"kZ dh ek=kk vk/kj o"kZ dh ek=kk vkSj izpfyr o"kZ dh
ek=kk osQ Hkkj iz;ksx fd, x, gSaA oSls] ik'ks dh rqyuk esa ykLis;j lw=k vf/d ljy rFkk yksdfiz; gS D;ksafd blesa
Hkkj izfro"kZ cnyus ugha iM+rsA rhljk lw=k] igys nksuksa lw=kksa (ykLis;j o ik'ks) dk lekUrj ekè; gS tcfd
fiQ'kj  dk lw=k] bu nksuksa lw=kksa dk xq.kksÙkj ekè; gSA pkSFkk lw=k] fiQ'kj dk oSdfYid lw=k (Alternative
Formula) dgykrk gS vkSj ek'kZy&,toFkZ us blh dk leFkZu o iz;ksx fd;k gSA è;ku jgs] fiQ'kj dk lw=k le;
o rRo mRØkE;rk bu nksuksa ijh{k.kksa dks lUrq"V djrk gSA (pØh; ijh{k.k dks iwjk ugha djrk) tcfd
ek'kZy&,toFkZ lw=k osQoy le;&mRØkE;rk ijh{k.k dks lUrq"V djrk gS vU; fdlh ijh{k.k dks ughaA okY'k dk
lw=k xq.kksÙkj ekè; ij vk/kfjr Hkkfjr lewgksa dk lwpdkad gS tks x.ku&fØ;k dh n`f"V ls dkiQh tfVy gSA

oSQyh osQ lw=k esa vk/kj o"kZ ;k izpfyr o"kZ osQ Hkkjksa osQ LFkku ij ,d izekfir&o"kZ

(q) osQ Hkkj fy, x, gSaA

mnkgj.k (Illustration) 4. fuEufyf[kr leadksa ls (i) ykLis;j] (ii) ik'ks] (iii) ek'kZy&,toFkZ] (iv) Mªksfc'k ,oa
ckmQys rFkk (v) fiQ'kj jhfr }kjk] 1980 dks vk/kj ekudj 1990 osQ dher lwpdkad (Price index) Kkr dhft,A
lkFk gh ykLis;j rFkk ik'ks jhfr ls 1990 osQ ^ek=kk lwpdkad* (Quantity index) Hkh cukb,μ

Year 1980 Year 1990
Commodity Price Quantity Price Quantity

A 20 8 40 6
B 50 10 60 5
C 40 15 50 15
D 20 20 20 25

fofHkUu lw=kksa }kjk ewY; rFkk ek=kk lwpdkadksa dk ifjdyu

oLrq 1980 1990 Hkkfjr lewg (Aggregates)

p0 q0 p1 q1 p0q0 p0q1 p1q0 p1q1

A 20 8 40 6 160 120 320 240
B 50 10 60 5 500 250 600 300
C 40 15 50 15 600 600 750 750
D 20 20 20 25 400 500 400 500

Total 1660 1470 2070 1790
Σp0q0 Σp0q1 Σp1q0 Σp1q1

(i) ykLis;j (Laspeyre’s) jhfr }kjk ^ewY;* rFkk ^ek=kk* lwpdkadμ

 P01= 
Σ
Σ

p q
p q

1 0

0 0
100×  = 

2070
1660

100×  = 124.7

Q01 = 
Σ
Σ

q p
q p

1 0

0 0
100×  = 

1470
1660

100×  = 88.6

(ii) ik'ks (Paasche) jhfr }kjk ^ewY;* rFkk ^ek=kk* lwpdkadμ

P01 = 
Σ
Σ

p q
p q

1 1

0 1
100 1790

1470
100× = ×  = 121.8
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Q01 = 
Σ
Σ

q p
q p

1 1

0 1
100 1790

2070
100× = ×  = 86.5

(iii) ek'kZy&,toFkZ (Marshall-Edgeworth) jhfr }kjk ewY; lwpdkadμ

P01 = 
Σ
Σ

Σ Σ
Σ Σ

( )
( )
q q p
q q p

p q p q
p q p q

0 1 1

0 1 0

1 0 1 1

0 0 0 1
100 100+

+
× =

+
+

×

= 
2070 1790
1660 1470

100 3860
3130

100+
+

× = ×  = 123.3

(iv) Mªksfc'k ,oa ckmQys (Drobisch-Bowley) jhfr }kjk ewY;&lwpdkadμ

P01 = 1
2

1 0

0 0

1 1

0 1

Σ
Σ

Σ
Σ

p q
p q

p q
p q

+
L
NM

O
QP

 × 100 = 
1
2

2070
1660

1790
1470

100+L
NM

O
QP ×

(v) fiQ'kj (Fisher) jhfr }kjk ewY;&lwpdkad (Price Index):

P01 = 
Σ
Σ

Σ
Σ

p q
p q

p q
p q

1 0

0 0

1 1

0 1
×  × 100 = 

2070
1600

1790
1470

×  × 100 = 123.2

mnkgj.k (Illustration) 5. fdlh uxj fo'ks"k osQ ,d Jethoh oxZ osQ miHkksDrk dher lwpdkad esa fofHkUu
oLrq&oxZ osQ vuqlkj Hkkj fuEufyf[kr Fksμ

Hkkstu (Food) 55, b±/u (Fuel) 15, oL=k (Clothes) 10, fdjk;k (Rent) 8, fofo/ (Misc.) 12

vDVwcj 1999 esa ml uxj dh ,d fey us vius dkexkjksa osQ fy, eg¡xkbZ HkÙkk mudh etnwjh osQ 182 izfr'kr
ij fu;r fd;k] ftlls Hkkstu vkSj fdjk;s esa gqbZ eg¡xkbZ (ewY;&o`f¼) dh {kfriw£r rks gks x;h fdUrq vU; enksa
dh {kfriw£r ugha gks ik;hA mlh uxj dh ,d vU; fey us 46.5 izfr'kr dk eg¡xkbZ HkÙkk fn;k ftlls b±/u vkSj
fofo/ lewg esa gqbZ ewY;&o`f¼ izfrdkfjr gks xbZA ;g Kkr gS fd Hkkstu esa ewY;&o`f¼ b±/u dh o`f¼ ls nksxquh
gS vkSj fofo/&lewg esa ewY;&o`f¼] fdjk, esa o`f¼ ls nksxquh gSA Hkkstu] b±/u] fdjk;k rFkk fofo/&lewg esa gqbZ
(eg¡xkbZ) Kkr dhft,A

gy (Solution). ekuk]  b±/u esa gqbZ eg¡xkbZ = X rc Hkkstu esa eg¡xkbZ = 2X

fdjk;s esa gqbZ eg¡xkbZ = Y rc fofo/&oxZ esa eg¡xkbZ = 2Y

pw¡fd igys dkj[kkus }kjk ^Hkkstu* rFkk ^fdjk;s* osQ lEcU/ esa gqbZ eg¡xkbZ dh iw.kZ:i ls {kfriw£r dj nh x;h
gSA vr% Jfedksa dks 100 #- osQ LFkku ij vc 282 #- izkIr gksus ij bl fey dk lwpdkad eg¡xkbZ osQ ckn fuEu
gksxkμ

Item Index No. W W.I.

Food 2X 55 110X
Fuel 100 15 1500
Clothing 100 10 1000
Rent Y 8 8Y
Miscellaneous 100 12 1200

Total ΣW = 100 ΣWI = 3700 + 110X + 8Y

Index No. = 
3700 110 8

100
+ +X Y

or 282 = 
3700 110 8

100
+ +X Y

28200 = 3700 + 110X + 8Y or  110X + 8Y = 24500 ...(i)
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nwljh fey }kjk ^b±/u* vkSj ^fofo/* oxZ esa gqbZ egaxkbZ dh iw.kZ :i ls {kfriw£r dh x;h gS ftlls Jfedksa dks
46.5% egaxkbZ HkÙkk nsus ij mUgsa 100 #- osQ LFkku ij 146.5 #- izkIr gq,A bl o`f¼ osQ ckn lwpdkad fuEu gksxkμ

Item Index No. W W.I.

Food 100 55 5500

Fuel X 15 15X

Clothing 100 10 1000

Rent 100 8 800

Miscellaneous 2Y 12 24Y

Total ΣW = 100 ΣWI = 7300 + 15X + 24Y

Index No. = 
7300 15 24

100
+ +X Y

or  146.5 = 
7300 15 24

100
+ +X Y

 14650 = 7300 + 15X + 24Y or 15X + 24Y = 7350 ...(ii)

nksuksa lehdj.kksa dks gy djus osQ fy, leh- (i) dks 3 ls xq.kk djosQ mlesa ls leh- (ii) dks ?kVkus ijμ

330X + 24Y = 73500
15X + 24Y = 7350

– – –

315X = 66150 ∴ X = 210

vc X dk eku leh- (i) esa j[kus ijμ

(110 × 210) + 8Y = 24500 or 8Y = 1400 ∴ Y = 175

bl izdkj fofHkUu enksa esa gqbZ egaxkbZ fuEu izdkj jghμ

en Hkkstu (Food) b±/u (Fuel) fdjk;k (Rent) fofo/ (Misc.)

eg¡xkbZ 2X = 210 × 2 = 420 X = 210 Y = 175 2Y = 175 × 2 = 350

Lo&ewY;kadu (Self Assessment)

1- fuEufyf[kr iz'uksa dks gy dhft,&

1. fuEu vk¡dM+ks ls P01 rFkk P10 dk vkx.ku dhft, rFkk crkb, fd fiQ'kj dk vknZ'k lwpdkad
le;&mRØkEirk tk¡p fdl izdkj iwjh djrk gS&

A Commodity A Commodity
Year Price Quantity Price Quantity

1974 10 3 3 4

1984 20 4 15 3

2. fuEu leadks ls fiQ'kj dk vkn'kZ lwpdkad fudkfy, rFkk le; mRØkE;rk ijh{k.k ,oa rRo
mRØkEirk ifj{k.k dhft,&
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pkoy xsgw¡ cktjk
o"kZ

P Q P Q P Q

2000 4 50 3 10 2 5
2005 10 40 8 8 4 4

20-2 lkjka'k (Summary)

• bl ekin.M ds vuqlkj lw=k bdkbZ Lokra=k gksuh pkfg, vFkkZr ewY; vkSj ek=kk,¡ fdlh Hkh bdkbZ esa O;Dr

dh tk ldrh gS] ljy lewgh lwpdkad dks NksM+dj 'ks"k lHkh lw=k bl ekin.M dks lrq"V dj ldrs gSaA

• le;&mRØkE;rk dk ;g vFkZ gS fd ;fn vk/kj o"kZ ij vk/kfjr djrs gq, pkyw o"kZ dk lwpdkad

fudkyk tk;s vkSj blh izdkj pkyw o"kZ ij vk/kfjr] vk/kj o"kZ dk lwpdkad fudkyk tk;s rks bu nksuksa
dk xq.kuiQy 1 gksuk pkfg;s

• ;g ijh{k.k le;&mRØkE;rk ijh{k.k dk gh ,d foLr`r :i gSA bl ijh{k.k osQ vuqlkj] lwpdkad pØ

osQ :i esa rS;kj fd;s tkrs gSa vkSj mu lc dk xq.kuiQy 1 gksuk pkfg,A

• oSls] ik'ks dh rqyuk esa ykLis;j lw=k vf/d ljy rFkk yksdfiz; gS D;ksafd blesa Hkkj izfro"kZ cnyus ugha

iM+rsA

• fiQ'kj dk oSdfYid lw=k (Alternative Formula) dgykrk gS vkSj ek'kZy&,toFkZ us blh dk leFkZu

o iz;ksx fd;k gSA

• fiQ'kj dk lw=k le; o rRo mRØkE;rk bu nksuksa ijh{k.kksa dks lUrq"V djrk gSA (pØh; ijh{k.k dks iwjk

ugha djrk) tcfd ek'kZy&,toFkZ lw=k osQoy le;&mRØkE;rk ijh{k.k dks lUrq"V djrk gS

20-3 'kCndks'k (Keywords)

1. mRØE;rk % myVko] foi;;Z] mRØe.k

2. Hkkfjr % cks> ;qDr] Í.k;qDr

20-4 vH;kl&iz'u (Review Questions)

1. D;k fiQ'kj dk lwpdkad le; mRØkE;rk rFkk rRo&mRØkE;rk ifj{k.kksa dks larq"V djrk gS\ mnkgj.k nsdj

le>kb,A

2. fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

1. bdkbZ ekin.M 2. le; mRØkE;rk ijh{k.k

3. rRo mRØkE;rk ijh{k.k 4. pØh; ijh{k.k

mÙkj% Lo&ewY;kadu (Answer: Self-Assessment)

1. P01 = 270, P10 = 37, (2.7 × 0.37 = 1) 2. 250, 1, 
480
240
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20-5 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055

2. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZμ21: fuokZg&O;; lwpdkad ,oa mldk iz;ksx% lwpdkad
dh lhek,¡a (Cost of Living Index and its Uses:

Limitation of Index Number)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

21.1 thou&fuokZg&O;; lwpdkad  (Cost of living Index Number )

21.2 fuokZg&O;; lwpdkad fuekZ.k osQ pj.k (Stages of Construction of Cost of Living Index

Number)

21.3 ikfjokfjd ctV  (Family Budget)

21.4 lkjka'k (Summary)

21.5 'kCndks'k (Keywords)

21.6 vH;kl&iz'u (Review Questions)

21.7 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• thou&fuokZg&O;; lwpdkad dks tkuus esaA

• fuokZg&O;; lwpdkad fuekZ.k osQ pj.k dh foospuk djus esaA

• ikfjokfjd ctV vFkok Hkkfjr ewY;kuqikr fof/ dh O;k[;k djus esaA

izLrkouk (Introduction)

thou&fuokZg&O;; funsZ'kkad fdlh LFkku fo'ks"k ij oxZ fo'ks"k osQ O;fDr;ksa osQ thou&fuokZg&O;; esa gksus okys
ifjorZuksa dh fn'kk o ek=kk dks izdV djrs gSaA ;ksa rks tc oLrqvksa dk ewY; c<+rk gS rks lHkh oxks± osQ O;fDr;ksa
dk thou&fuokZg&O;; c<+ tkrk gS vkSj tc ewY; ?kVrk gS rc lHkh dk thou&fuokZg&O;; ?kV tkrk gS] ijUrq
;g ?kV&c<+ lHkh osQ fy, cjkcj ugha jgrhμfdlh osQ fy, vf/d gksrh gS vkSj fdlh osQ fy, deA bldk
eq[; dkj.k ;g gS fd fofHkUu O;fDr fofHkUu oLrqvksa dk miHkksx djrs gSa vkSj lc oLrqvksa osQ ewY;ksa eas ifjorZu
vyx&vyx gksrs gSaA blfy, bldh jpuk ls LFkku fo'ks"k vkSj oxZ fo'ks"k osQ O;fDr;ksa osQ thou&fuokZg&O;;
esa gq, ifjorZu dh ek=kk dk vuqeku yxk;k tk ldrk gSA
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21-1 thou&fuokZg&O;; lwpdkad ;k miHkksDrk ewY; lwpdkad (Cost of living Index
Number or Consumber’s Price Index Number)

fuokZg O;; lwpdkad dks thou&fuokZg lwpdkad vFkok miHkksDrk ewY; lwpdkad vFkok iwQVdj ewY; lwpdkad
(Retail Price Index Numbers) vFkok thou&fuokZg ykxr lwpdkad (Cost of Living Price Index Num-

bers) vFkok thou;kiu lwpdkad (Price of Living Index Numbers) dgk tkrk gSA

fdlh LFkku fo'ks"k ls lEcfUèkr fdlh oxZ fo'ks"k osQ miHkksDrkvksa ij ewY; ifjorZuksa osQ izHkko vFkok jgu&lgu
osQ O;; esa gksus okys vUrj dk eki djus osQ fy, tks lwpdkad cuk;s tkrs gSa mUgsa fuokZg&O;; lwpdkad
dgrs gSaA

vko';drk ,oa mís';μlkekU; ewY; lwpdkad osQoy lkekU; ewY;&Lrj esa gksus okys fopj.kksa dh eki djrs
gSa vkSj yksxksa osQ thou&fuokZg ij ewY;ksa osQ fopj.kksa dk izHkko ugha n'kkZrs gSaA vr% fofHkUu oxks± osQ O;fDr;ksa
osQ thou&fuokZg ij fofoèk oLrqvksa osQ ewY;ksa esa gksus okyh o`f¼ ;k deh osQ izHkkoksa dk vè;;u djus osQ fy,
i`Fko~Q lwpdkadksa dk fuekZ.k djuk t:jh gksrk gSA ;s lwpdkad oxZ fo'ks"k osQ O;fDr;ksa }kjk miHkksx dh tkus okyh
oLrqvksa osQ ^iqQVdj ewY;ksa* esa gksus okys cnyko o muosQ izHkko osQ vè;;u osQ mís'; ls cuk;s tkrs gSaA blosQ
}kjk ;g Kkr djrs gSa fd oxZ fo'ks"k osQ miHkksDrkvksa dks oLrqvksa ,oa lsokvksa dh ,d fuf'pr ek=kk [kjhnus osQ
fy, vkèkkj vofèk dh rqyuk esa nh gqbZ vofèk esa fdruk vfèkd ;k fdruk de Hkqxrku djuk iM+rk gSA

(v) mi;ksfxrk (Utility)μfofHkUu n`f"Vdks.kksa ls thou&fuokZg&O;; funsZ'kkad dk miHkksDrk ewY; lwpdkad
cgqr gh mi;ksxh gksrk gSA bldh mi;ksfxrk fuEu izdkj gSμ

(1) O;; osQ ifjorZu dh ek=kk dk vuqekuμbldh lgk;rk ls ml oxZ osQ O;fDr;ksa osQ jgu&lgu osQ
O;; esa ifjorZu dh ek=kk dk vuqeku fd;k tk ldrk gSA

(2) ewY;ksa ij fu;U=k.kμO;; esa ifjorZu dk vuqeku gksus ij vko';drk osQ vuqlkj ewY;ksa dks fu;fU=kr
fd;k tk ldrk gS vFkkZr~ ;fn vf/d gS rks de fd;k tk ldrk gS vkSj ;fn de gS rks c<+k;k tk
ldrk gSμ

(3) egaxkbZ&HkÙkk] U;wure osru] vkfn dk fu'p; djukμthou&fuokZg&O;; osQ ifjorZu dk vuqeku
djosQ egaxkbZ&HkÙkk ;k U;wure osru] vkfn dk fu'p; fd;k tk ldrk gaSA

(4) jk'k¯ux O;oLFkk pykukμblh osQ vk/kj ij jk'k¯ux O;oLFkk pkyw dh tk ldrh gS vkSj mfpr ewY;ksa
dh nqdkusa [kksyh tk ldrh gSaA

(c) ekU;rk,¡ (Assumptions)μthou&fuokZg&O;; funsZ'kkad oqQN ekU;rkvksa ij vk/kfjr gksrs gSa tks fuEu
izdkj gSaμ

(1) vko';drk,¡ lekuμloZizFke ekU;rk ;g gS fd ftl oxZ dk funsZ'kkad cuk;k tk jgk gS mldh
vko';drk,a leku gSaA vxj ;g ekudj u pyk tk;s rks fiQj izR;sd ifjokj vkSj fiQj izR;sd O;fDr
osQ thou&fuokZg&O;; funsZ'kkad vyx&vyx cusaxsA

(2) oLrq,¡ lekuμmiHkksx dh tkus okyh oLrq,a Hkh vk/kj o"kZ o pkyw o"kZ esa leku gSaA

(3) oLrqvksa dh leku ek=kkμlkekU;r% ;g ekU;rk ysdj Hkh pyuk iM+rk gS fd vk/kj o"kZ vkSj pkyw o"kZ
esa miHkksx dh tkus okyh oLrqvksa dh ek=kk esa dksbZ ifjorZu ugha gqvk gSA

(4) fofHkUu LFkkuksa ij ,d gh Hkkoμ;fn funsZ'kkad fofHkuu LFkkuksa osQ fy, gSa rks ;g ekU;rk gS fd lHkh
LFkkuksa ij yxHkx ogh Hkko gSa vkSj muesa dksbZ mYys[kuh; vUrj ugha gqvk gSA

(5) vkSlr :i ls lR;μfunsZ'kkad izR;d O;fDr ;k ifjokj osQ fy, iw.kZ :i ls lR; ugha gksrs cfYd vkSlr
:i ls lR; gksrs gSaA
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(6) izfrfuf/ oLrq,¡μlfEefyr dh tkus okyh oLrq,a izfrfuf/ gSa vFkkZr~ ml oxZ osQ yksx lkekU;r% ogh
oLrq,a iz;ksx djrs gSaA

(l) jpuk esa dfBukb;k¡μthou&fuokZg&O;; funsZ'kkad jpuk esa izk;% fuEu dfBukb;ka vkrh gSaμ

(1) jgu&lgu osQ Lrj esa vUrjμeuq"; osQ jgu&lgu dk Lrj vk;] f'k{kk ,oa is'kksa osQ vuqlkj
fHkUu&fHkUu gksrk gS blfy, fHkUu&fHkUu vk; o is'kksa osQ yksxksa osQ fy, fHkUu&fHkUu funsZ'kkad jpuk djus
dh vko';drk gksrh gSA ,d gh is'ks rFkk vk; osQ yksxksa osQ jgu&lgu esa LFkku o tyok;q osQ dkj.k
Hkh vUrj gksuk LokHkkfod gSA

(2) ewY;ksa esa vUrjμoqQN oLrq,a ,slh gksrh gSa ftuosQ ewY;ksa esa LFkku&LFkku ij cM+k vUrj gksrk gS] tSls
edku osQ fdjk;s esa eqEcbZ vkSj bykgkckn esa cgqr vUrj gSA ,slh n'kk esa ;fn ,d LFkku dk
thou&fuokZg&O;; funsZ'kkad cukdj nwljs osQ fy, Hkh ykxw fd;k tk;s rks ifj.kke Hkze mRiUu djsxkA
iqQVdj ewY;ksa eas Hkh LFkku&LFkku ij fHkUurk gksrh gSA blfy, izfrfuf/ ewY;ksa dk ladyu Hkh ,d dfBu
izfØ;k gksrh gSA

(3) O;; osQ vuqikr esa vUrjμ,d gh oxZ osQ O;fDr ,d gh le; esa viuh vk;ksa dks ,d gh <ax ls
O;; ugha djrsA ;g cgqr oqQN vknr] le;] #fp vkSj ifjfLFkfr;ksa ij fuHkZj djrk gSA blfy, ,d
funsZ'kkad iwjs oxZ osQ fy, Bhd gksxk ;g lkspuk Bhd ughaA

(4) ewY;ksa esa 'kh?kz ifjorZuμizk;% iz;ksx esa yk;h tkus okyh oLrqvksa osQ ewY;ksa esa cM+h 'kh?kzrk ls ifjorZu
gksrk gS] blfy, funsZ'kkad Bhd fLFkfr dks ugha izdV dj ikrsA

(n) thou&fuokZg&O;; funsZ'kkad dh jpuk osQ le; è;ku j[kus ;ksX; ckrsaμthou&fuokZg&O;; funsZ'kkadksa
dh jpuk esa fuEu izeq[k ckrsa è;ku esa j[kuh vko';d gSaμ

(1) ltkrh; oxZ dk pquko (Selection of Homogeneous Group)μfdlh fo'ks"k Hkw&Hkkx esa
thou&fuokZg&O;; funsZ'kkad dh jpuk dk loZizFke dk;Z ltkrh; oxZ dk pquko gksrk gSA ;g dk;Z
dfBu gSA ltkrh; oxZ dk pquko eq[;r% nks vk/kjksa ij fd;k tkrk gSμ

(v) vk; dh lekurk] (c) is'ks dh lekurkA

ijUrq blosQ vfrfjDr lkekU; ifjfLFkfr;ksa dk vè;;u Hkh vko';d gSA ltkrh; oxZ osQ pquko esa x.kd
dk vuqHko ,oa lkekU; Kku dk izeq[k gkFk jgrk gSA

(2) vk/kj o"kZ dk p;uμvk/kj o"kZ vk£Fkd fLFkjrk dk le; gksuk pkfg,A lkekU;r% vk/kj le;kof/
,d iwjk o"kZ gh mi;qDr gksrk gS D;ksafd blesa lkef;d ifjorZuksa osQ mPpkopu fuf"Ø; gks tkrs gSaA

(3) oLrqvksa dk pquko (Selection of Commodities)μfofHkUu oxks± osQ O;fDr fofHkUu izdkj dh oLrqvksa
dk iz;ksx djrs gSaA blfy, thou&fuokZg&O;; funsZ'kkad cukus osQ fy, oLrq,a ogh gksuh pkfg, ftudk
miHkksx ml oxZ osQ O;fDr djrs gksa] ftuosQ fo"k; esa funsZ'kkad cuk;s tk jgs gSaA blfy, ikfjokfjd ctVksa
dk losZ{k.k fd;k tkrk gS ftlls fuEufyf[kr lwpuk,a izkIr gksrh gSaμ

(i) oxZ dh vkSlr vk;A

(ii) izR;sd ifjokj esa lnL;ksa dh vkSlr la[;kA

(iii) fofHkUu oLrqvksa dh ek=kkA

(iv) fofHkUu oLrqvksa ij [kpZ fd;k tkus okyk vk; dk HkkxA

oLrqvksa dks eq[;r% fuEu oxks± esa ckaV ysrs gSaμ(d) [kk| inkFkZ] ([k) oL=k] (x) b±/u rFkk izdk'k]
(?k) edku fdjk;k] (Ä) vU;A

(4) ewY; m¼j.k (Price Quotations)μizk;% pquh gqbZ oLrqvksa osQ iqQVdj ewY; izkIr djus iM+rs gSaA ;s ewY;
ml LFkku osQ cktkj ewY; gksus pkfg,] tgk¡ ls og oxZ mu oLrqvksa dks [kjhnrk gSA Hkko ml LFkku dh
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mPp dksfV dh if=kdkvksa] ljdkjh ,oa v¼Z&ljdkjh izdk'kuksa] O;kikj&ifj"knksa ;k izfl¼ O;kikfj;ksa dh
lgk;rk ls izkIr djus pkfg,A

(5) Hkkj (Weights)μoLrqvksa dks muosQ egRo osQ vuqlkj Hkkfjr djuk pkfg,A lHkh oLrq,¡ leku egRo
dh ugha gksrhaA Hkkj nks izdkjksa esa ls fdlh ,d <ax ls fn;s tk ldrs gSaμ

(d) vk/kj o"kZ esa izR;sd oLrq ij fd;s x;s O;; osQ vuqikr esaμbl jhfr esa vk/kj o"kZ esa miHkksx
dh x;h oLrq dh ek=kk osQ vuqlkj Hkkj fn;k tkrk gSA

([k) vk/kj o"kZ esa izR;sd oLrq ij fd;s x;s O;; osQ vuqikr esaμbl jhfr esa vk/kj o"kZ esa miHkksx
dh x;h oLrq osQ ewY; osQ vuqlkj Hkkj fn;k tkrk gSA

jpuk esa dfBukb;k¡ (Difficulties in Construction)μfuokZg&O;; lwpdkad dh jpuk dksbZ ljy dk;Z ugha gSA
bldh jpuk esa fuEu dfBukb;k¡ gksrh gSaμ

(1) thou&Lrj esa vUrj osQ dkj.k lHkh oxks± o LFkkuksa osQ fy, loZekU; fuokZg&O;; lwpdkad rS;kj ugha
fd;k tk ldrkA

(2) fdlh Hkh oxZ fo'ks"k osQ lHkh miHkksDrk ,d gh le; ;k fofHkUu vofèk;ksa esa oLrqvksa ij ,d leku
vuqikr esa O;; ugha djrs gSaA

(3) miHkksx dh oLrqvksa esa vUrjμmiHkksx oLrqvksa dh fdLe o ek=kk esa Hkh le; rFkk ewY; ifjorZuksa osQ
lkFk&lkFk varj gksrs jgrs gSa ftlosQ dkj.k bu lwpdkadksa esa rqyuh;rk dk vHkko cuk jgrk gSA

(4) iqQVdj ewY;ksa esa vUrjμfuokZg&O;; lwpdkad oLrqvksa osQ iqQVdj ewY;ksa ij vkèkkfjr gksrs gSa D;ksafd
iqQVdj ewY; fofHkUu LFkkuksa ij vyx&vyx gksrs gSaA

uksV~l og funsZ'kkad (;k lwpdkad) tks dherksa osQ ifjorZuksa dk miHkksDrkvksa ij iM+us okys izHkko dk

vkdyu djrk gS] miHkksDrk dher funsZ'kkad dgykrk gSA

21-2 fuokZg&O;; lwpdkad fuekZ.k osQ pj.k (Stages of Construction of cost of
Living Index Numbers)

blosQ fuEu pj.k gSaμ

1. oxZ dk fuèkkZj.kμlcls igys ;g r; dj ysuk pkfg, fd miHkksDrk ewY; lwpdkad fdl oxZ fo'ks"k
osQ fy, cuk;k tk;sxkA

2. ikfjokfjd ctV vuqlUèkkuμvc ml oxZ esa ls nSo izfrp;u osQ vuqlkj oqQN ifjokj Nk¡Vdj muosQ
ikfjokfjd ctV Kkr djrs gSa ftlls mudh vk;&O;; dh ensa] oLrqvksa dh ek=kk] ewY; ifjokj osQ
vkdkj vkfn dk irk py tk;sA blesa ik¡p Jsf.k;k¡ gksrh gSaμ(1) [kk| lkexzh] (2) oL=k] (3) b±èku o
izdk'k] (4) edku dk fdjk;k] (5) fofoèk O;;A

3. ewY; m¼j.k izkIr djukμpquh gqbZ oLrqvksa osQ mu LFkkuksa osQ fo'oLr lw=kksa ls iqQVdj ewY; Kkr fd;s
tkrs gSa tgk¡ ls ml oxZ osQ O;fDr mUgsa [kjhnrs gSaA

4. ewY;ksa dk vkSlrμladyu osQ ckn izR;sd oLrq en dk vkSlr ewY; Kkr dj ysuk pkfg,A

5. HkkjkaduμmiHkksx dh tkus okyh fofHkUu oLrqvksa dk vyx&vyx lkisf{kd egRo Li"V djus osQ fy,
mUgsa roZQlaxr jhfr }kjk Hkkfjr fd;k tkrk gSA Hkkj nks izdkj ls fn;k tk ldrk gSμ(A) vkèkkj o"kZ esa
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miHkksx dh x;h oLrq dh ek=kk (q0) osQ vuqikr esa] (B) vkèkkj o"kZ esa izR;sd oLrq ij fd;s tkus okys
O;; osQ ewY; (W  ;k P0q0) osQ vuqikr esaA

VkLd ikfjokfjd ctV fdls dgrs gSa\

thou&fuokZg&O;; funsZ'kkad fudkyus dh leLr O;; fof/

(Aggregative Expenditure Method for Construction of Cost of Living Index Number)

bl fof/ osQ vUrxZr vk/kj o"kZ esa miHkksx dh x;h oLrqvksa dh ek=kkvksa dks Hkkj osQ :i esa iz;ksx djrs gSaA blesa
fuEu fØ;k,a djuh gksrh gSaμ

(i) izR;sd oLrq osQ pkyw o"kZ osQ ewY; esa vk/kj o"kZ dh ek=kk dk xq.kk djrs gSa vFkkZr~ (P1q0)A

(ii) izR;sd oLrq osQ vk/kj o"kZ osQ ewY; esa vk/kj o"kZ dh ek=kk dk xq.kk djrs gSa vFkkZr~ (P0q0)A

(iii) nksuksa o"kks± osQ xq.kuiQyksa dks vyx&vyx tksM+ ysrs gSa vFkkZr~ ΣP1q0 ,oa ΣP0q0)A

(iv) pkyw o"kZ osQ xq.kuiQyksa osQ ;ksx esa vk/kj o"kZ osQ xq.kuiQyksa osQ ;ksx dk Hkkx nsrs gSaA

(v) izkIr HktuiQy esa 100 dk xq.kk dj nsrs gSaA

bldk lw=k fuEu gSμ

funsZ'kkad] P01 = 
Σ
Σ

P
P

1 0

0 0

q
q

 × 100

tgk¡] p1q0 = Price of the Current year × Quantity of the Base year (pkyw o"k Z dk ewY; ×

vk/kj o"kZ dh ek=kk)

p0q0 = Price of the Base year × Quantity of the Base year (vk/kj o"kZ dk ewY; × vk/kj o"kZ dh ek=kk)

mnkgj.k (Illustration) 1

vxzfyf[kr vkadM+ksa ls leLr O;; fof/ }kjk 1990 dks vk/kj o"kZ ekudj o"kZ 1997 osQ fy, thou&fuokZg&O;;
funsZ'kkad Kkr dhft,μ

1990 1997

oLrq (Commodity) ek=kk bdkbZ esa dher izfr bdkbZ dher izfr bdkbZ
(Quantity in Units) (Price per Unit) (Price per Unit)

1 100 8.00 12.00
2 25 6.00 7.50
3 10 5.00 5.25
4 20 48.00 52.00
5 65 15.00 16.50
6 30 19.00 27.00
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gy (Solution)

oLrq vk/kj o"kZ (1990) pkyw o"kZ (1997)

q0 p0 p1
p1q0 p0q0

1 100 8.00 12.00 1,200.00 800.00
2 25 6.00 7.50 187.50 150.00
3 10 5.00 5.25 52.50 50.00
4 20 48.00 52.00 1,040.00 960.00
5 65 15.00 16.50 1,072.50 975.00
6 30 19.00 27.00 810.00 570.00

;ksx 4,362.50 3,505.00

vHkh"V funsZ'kkad = 
Σ
Σ

p q
p q

1 0

0 0
100×  = 

4 362 50
3 505 00

100, .
, .

×  = 124.47

mnkgj.k (Illustration) 2:  1994 dks vk/kj ekudj fuEufyf[kr vkadM+ksa ls o"kZ 1995 osQ miHkksDrk ewY;
lwpdkad dks rS;kj dhft, %

oxZ Hkkj dher #i;ksa esa (Price in Rupees)

(Group) (Weight) 1994 1995

A 5 40.0 48.0
B 4 2.5 3.0
C 3 10.0 15.0
D 2 4.0 6.0
E 2 20.0 25.0

gy (Solution)

lkekU; laosQru esa]

oxZ Hkkj 1994 1995 p0q0 p1q0

q0 p0 p1

A 5 40.0 48.0 200.0 240.0
B 4 2.5 3.0 10.0 12.0
C 3 10.0 15.0 30.0 45.0
D 2 4.0 6.0 8.0 12.0
E 2 20.0 25.0 20.0 25.0

;ksx 268.0 334.0

1995 dk miHkksDrk ewY; lwpdkad = 
Σ
Σ

p q
p q

1 0

0 0
100×  = 

334 0
268 0

100.
.

×  = 124.63

mnkgj.k (Illustration) 3: leLr O;; funsZ'kkad fof/ ls thou&fuokZg&O;; dh jpuk fuEu leadksa dh lgk;rk
ls dhft, %



uksV

LOVELY PROFESSIONAL UNIVERSITY 301

bdkbZ—21% fuokZg&O;; lwpdkad ,oa mldk iz;ksx% lwpdkad dh lhek,¡

vk/kj o"kZ esa miHkksx dh ewY; izfr bdkbZ (Price per Unit)

oLrq xbZ oLrqvksa dh ek=kk bdkbZ vk/kj o"kZ pkyw o"kZ
(Articles) (Quantity Consumed in (Unit) (Base Year) (Current Year)

Base Year) 1972 1988

xsgw¡ (Wheat) 4 fDo.Vy (Quintals) fDo.Vy (Qtl.) 50 120

pkoy (Rice) 1 ” ” 80 200

puk (Gram) 1 ” ” 40 100

nkysa (Pulses) 2 ” ” 80 200

?kh (Ghee) 50 fdyksxzke (Kilogram) fdyksxzke (kg.) 10 20

phuh (Sugar) 50 ”  ” 1 3

tykmQ ydM+h

(Fire Wood) 5 fDo.Vy (Quintals) fDo.Vy (Qtl.) 10 25

edku fdjk;k

(House Rent) 1 edku (House) edku (House) 50 100

gy (Solution)

oLrq,¡ q0 p0 p1 p1q0 p0q0

xsgw¡ 4 50 120 200 480

pkoy 1 80 200 80 200

puk 1 40 100 40 100

nkysa 2 80 200 160 400

?kh 50 10 20 500 1,000

phuh 50 1 3 50 150

tykmQ ydM+h 5 10 25 50 125

edku fdjk;k 1 50 100 50 100

;ksx Σp0q0 = 1,130 Σp1q0 = 2,555

funsZ'kkad] P10 = 
Σ
Σ

p q
p q

1 0

0 0
100×  = 

2 555
1130

100,
,

×  = 226.1

mnkgj.k (Illustration) 4: o"kZ 1990 dks vk/kj o"kZ ekudj 1991 rFkk 1992 osQ fy, Hkkfjr lewgh jhfr }kjk
thou&fuokZg&O;; funsZ'kkad fu£er dhft, %
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1990 ewY; izfr bdkbZ
lewg bdkbZ esa miHkksx dh (Price per Unit)

(Group) (Unit) xbZ ek=kk
Base Year) (Qty. consumed) 1990 1991 1992

in 1990

[kk| inkFkZ

(Foodgrains) izfr 40 fdxzk (per 40 kgs.) 6 16.00 18.00 20.00

diM+k (Clothing) izfr ehVj (per metre) 4 2.00 1.80 2.20

b±/u (Fuel) izfr 40 fdxzk (per 40 kgs.) 2 4.00 5.00 5.50

fo|qr~ (Electricity) izfr bZdkbZ (per unit) 2 0.20 0.25 0.25

edku fdjk;k

(House Rent) izfr edku (per House) 4 10.00 12.00 15.00
fofo/

(Miscellaneous) izfr bdkbZ (per unit) 2 0.50 0.60 0.75

gy (Solution)

1990 1991 1992

oLrq,a q0 p0 p1 p2 p0q0 p1q0 p2q0

[kk| inkFkZ 6 16.00 18.00 20.00 96.00 108.00 120.00

diM+k 4 2.00 1.90 2.20 8.00 7.20 8.80

b±/u 2 4.00 5.00 5.50 8.00 10.00 11.00

fo|qr~ 2 0.20 0.25 0.25 0.40 0.50 0.50

edku fdjk;k 4 10.00 12.00 15.00 40.00 48.00 60.00

fofo/ 2 0.50 0.60 0.75 1.00 1.20 1.50

;ksx 153.40 174.90 201.80

P01 = 
Σ
Σ

p q
p q

1 0

0 0
100×  = 

174 90
153 40

100.
.

×  = 114.02

P02 = 
Σ
Σ

p q
p q

1 0

0 0
100×  = 

20180
153 40

100.
.

×  = 131.55

21-3 ikfjokfjd ctV (Family Budget )

bl fof/ esa ewY;kuqikrksa dk lk/kj.k ekè; ugha fudkyk tkrk oju~ mfpr Hkkjkadu fof/ }kjk Hkkfjr ekè;
fudkyrs gSaA bl fof/ osQ vUrxZr funsZ'kkad fudkyus osQ fy, fuEufyf[kr fØ;k,¡ djuh gksrh gSa %

(1) izR;sd oLrq osQ ewY; dk ewY;kuqikr fudkyrs gSa l p
p

;k R = ×
F
HG

I
KJ

1

0
100 A
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(2) izR;sd oLrq osQ vk/kj o"kZ osQ ewY; vkSj vk/kj o"kZ esa miHkksx dh x;h ek=kk dk xq.kk djrs gSaA ;gh
xq.kuiQy izR;sd oLrq osQ fy, Hkkj eku fy;k tkrk gS (W ;k V = p0q0)A

(3) izR;sd ewY;kuqikr dks mlosQ Hkkj ls xq.kk djrs gSa (R × W ;k I × V)A

(4) bu xq.kuiQyksa dks tksM+ ysrs gSa (ΣRW ;k ΣIV)A

(5) Hkkjksa dk ;ksx fudky ysrs gSa (ΣW ;k ΣV)A

(6) xq.kuiQyksa osQ ;ksx esa Hkkjksa osQ ;ksx dk Hkkx ns nsrs gSa 
Σ
Σ

Σ
Σ

RW
W

IV
V

;kF
HG

I
KJ A

izkIr HktuiQy funsZ'kkad gksrk gSA bl izdkj]

funsZ'kkad (Index Number) = 
Σ
Σ
RW
W  vFkok 

Σ
Σ
IV
V

ikfjokfjd ctV fof/ rFkk leLr O;; fof/ ls fudkys x;s funsZ'kkadksa osQ eku
leku gksrs gSaA D;ksafd xf.krh; :i esa nksuksa lw=k ,d gh gSa %

Σ
Σ

Σ

Σ
Σ
Σ

RW
W

=
×

= ×

p
p

p q

p q
p q
p q

1

0
1 0

0 0

1 0

0 0

100(
100

)

mnkgj.k (Illustration) 5: ikfjokfjd ctV fof/ dk iz;ksx djrs gq, rFkk 1990 dks vk/kj o"kZ ekudj vxz
vkadM+ksa ls o"kZ 1995 osQ fy, thou&fuokZg&O;; funsZ'kkad dk jpuk dhft, %

oLrq ek=kk bdkbZ esa dher izfr bdkbZ (#- esa)
(Commodity) (Quantity in Units) [Price per Units (in Rs.)]

1990 1990 1995

A 50 6 10
B 100 2 2
C 60 4 6
D 30 10 12
E 60 8 12

gy (Solution)

oLrq 1990 1995 V = p0q0 I = 
p
p

1

0
 × 100 IV

q0 p0 p1

A 50 6 10 300 167 50,100
B 100 2 2 200 100 20,000
C 60 4 6 240 150 36,000
D 30 10 12 300 120 36,000
E 60 8 12 320 150 48,000

;ksx 1,360 1,90,100

vHkh"V funsZ'kkad] p = 
Σ
Σ
IV
V

=
190 100

1360
, ,

,  = 139.78
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mnkgj.k (Illustration) 6: fuEufyf[kr rkfydk ls o"kZ 1994 dk thou&fuokZg&O;; funsZ'kkad 1993 dks vk/
kj o"kZ ekudj ekywe dhft, (ikfjokfjd ctV fof/ ls) %

1993 1994

en (Items) ek=kk (Quantity) dher (Price) dher (Price)

pkoy (Rice) 20 fdxzk (kg.) 1.00 2.00

xsgwa (Wheat) 50 ” 0.60 1.10

rsy (Oil) 10 ” 2.00 4.00

?kh (Ghee) 0.5 ” 8.00 15.00

'kDdj (Sugar) 5 ” 1.00 1.80

diM+k (Clothing) 40 ehVj (metre) 2.00 3.75

edku HkkM+k (House Rent) ,d edku (One House) 40.00 75.00

gy (Solution)

lkekU; laosQru esa]

en 1993 1994 V = p0q0 I = 
p
p

1

0
 × 100 IV

q0 p0 p1

pkoy 20 1.00 2.00 20.00 200.00 4,000.00

xsgwa 50 0.60 1.10 30.00 183.33 5,499.90

rsy 10 2.00 4.00 20.00 200.00 4,000.00

?kh 0.5 8.00 15.00 4.00 187.50 750.00

'kDdj 5 1.00 1.80 5.00 180.00 900.00

diM+k 40 2.00 3.75 80.00 187.50 15,000.00

edku 1 40.00 75.00 40.00 187.50 7,500.00

;ksx ΣV = ΣIV =
 199.00 37,649.90

1994 dk funsZ'kkad = 
Σ
Σ
IV
V

=
37 649 90

199 00
, .

.  = 189.19

mnkgj.k (Illustration) 7:  fuEu vkadM+ksa ls 1991 dks vk/kj ekudj 1992 osQ fy, miHkksDrk dher
funsZ'kkadμ(i) leLr O;; fof/ }kjk rFkk (ii) ikfjokfjd ctV fof/ }kjk Kkr dhft, %

oLrq ek=kk (Quantity) bdkbZ dher (Price) dher (Price)
(Commodity) 1991 (Unit) 1991 1992

A 6 oqQUry (Qtl.) oqQUry (Qtl.) 5.75 6.00

B 6 oqQUry (Qtl.) oqQUry (Qtl.) 5.00 8.00

C 1 oqQUry (Qtl.) oqQUry (Qtl.) 6.00 9.00

D 6 oqQUry (Qtl.) oqQUry (Qtl.) 8.00 10.00

E 4 fdxzk- (kg.) fdxzk- (kg.) 1.80 1.50

F 1 oqQUry (Qtl.) oqQUry (Qtl.) 3.75 15.00
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gy (Solution)

oLrq ek=kk bdkbZ 1991 1992 I = 
p
p

1

0
 × 100 V = p0q0 p1q0 IV

q0 p0 p1

A 6 Q Q 5.75 6.00 104 34.50 36.00 3,588
B 6 Q Q 5.00 8.00 160 30.00 48.00 4,800
C 1 Q Q 6.00 9.00 150 6.00 9.00 900
D 6 Q Q 8.00 10.00 125 48.00 60.00 6,000
E 4 kg kg 1.80 1.50 75 8.00 6.00 600
F 1 Q Q 3.75 15.00 75 20.00 15.00 1,500

;ksx 146.50 174.00 17,388

(i) leLr O;; fof/ }kjk %

funsZ'kkad = 
Σ
Σ

p p
p p

1 0

0 0
100 174 00

146 50
100× = ×

.

.
 = 118.77

(ii) leLr O;; fof/ }kjk %

funsZ'kkad = 
Σ
Σ
IV
V

=
17 388
146 50

,
.

 = 118.69

fVIi.khμnksuksa ifj.kkeksa dk cgqr FkksM+k vUrj x.kuk esa milknu osQ dkj.k gSA

mnkgj.k (Illustration) 8: fdlh 'kgj esa ,d eè;oxhZ; ifjokj osQ ctV osQ lEcU/ esa fuEu lwpuk,¡ izkIr gqb±
%

en (Items) O;; dk izfr'kr dher (Price)

(Percentage Exp.) 1985 1992

[kk| inkFkZ (Food) 29% 140 147

fdjk;k (Rent) 15% 30 30

diM+k (Clothing) 25% 75 66

b±/u (Fuel) 10% 25 20

fofo/ (Misc.) 21% 40 52

1985 dh rqyuk esa 1992 osQ thou&fuokZg&O;; vkadM+ksa esa D;k ifjorZu fn[kkbZ nsrs gSa\
gy (Solution): izfr'kr O;; dks Hkkj (V) ekusa tgk¡ ΣV = 29 + 15 + 25 + 10 + 21 = 100

en 1985 1992 I = 
p
p

1

0
 × 100 Hkkj IV

p0 p1 V

[kk| inkFkZ 140 147 105 29 3,045

fdjk;k 30 30 100 15 1,500

diM+k 75 66 88 25 2,200

b±/u 25 20 80 10 800

fofo/ 40 52 13 21 273

;ksx 100 7,818
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thou&fuokZg&O;; funsZ'kkad = 
Σ
Σ
IV
V

=
7 818
100
,

 = 78.18

vr% 100 – 78.18 = 21.82

⇒ thou fuokZg&O;; vkadM+ksa esa 21-82 izfr'kr dh deh vk x;hA

mnkgj.k (Illustration) 9: ,d vkSlr Hkkjrh; etnwj osQ ikfjokfjd ctV ls lEcfU/r lewg funsZ'kkad rFkk
muosQ Hkkj fuEu lkj.kh esa n'kkZ;s x;s gSaA Hkkfjr funsZ'kkad fudkfy, %

en (Groups) funsZ'kkad (Index No.) Hkkj (Weight)

[kk| inkFkZ (Food) 350 48

b±/u ,oa jks'kuh (Fuel and Lighting) 220 10

diM+k (Clothing) 230 8

fdjk;k (Rent) 160 12

fofo/ (Misc.) 190 22

gy (Solution)

oxZ funsZ'kkad] I Hkkj] W IW

[kk| inkFkZ 350 48 16,800

b±/u ,oa jks'kuh 220 10 2,200

diM+k 230 8 1,840

fdjk;k 160 12 1,920

fofo/ 190 22 4,180

;ksx ΣW = 100 ΣIW = 26,940

thou&fuokZg&O;; funsZ'kkad = 
Σ
Σ
IW
W

=
26 940

100
,

 = 269.4

fofHkUu lewgkas osQ lwpdkad laxr Hkkj osQ lkFk fn, gksus ij thou&fuokZg&O;; funsZ'kkad Kkr djuk
(To Find cost of Living Index Numbers when Index Numbers of various groups are known with
their weights)

ekuk I = lewg funsZ'kkad]

V ;k W = lewg osQ laxr Hkkj

rc lekUrj ekè; dk iz;ksx djrs gq,] thou&fuokZg&O;; funsZ'kkad

P01 = 
Σ
Σ
IV
V  ;k 

Σ
Σ
IW
W

fVIi.khμ(1) ;fn xq.kksÙkj ekè; dk iz;ksx fd;k tk;s rks

P01 = Antilog 
Σ

Σ
W

W
log lL

NM
O
QP

(2) tc dhersa p0, p1 rFkk Hkkj W fn;s gksrs gSa rks igys ge

R ;k I = 
p
p

1

0
100×
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dh x.kuk djrs gSa rFkk fiQj P01 = 
Σ
Σ
IW
W

mnkgj.k (Illustration) 10: fofHkUu lewgksa dh 1995 dh rqyuk esa 1996 dh dherksa esa izfr'kr o`f¼ osQ vkadM+s
rFkk laxr Hkkj fuEu rkfydk esa n'kkZ;s x;s gSaA 1996 osQ thou&fuokZg&O;; funsZ'kkad ifjdfyr dhft,A

lewg izfr'kr o`f¼ Hkkj
(Groups) (Percentage increase) (Weight)

A 125 52
B 75 8
C 55 10
D 150 14
E 50 16

gy (Solution)

lewg lwpdkad] I Hkkj] IW
1995 = 100 W

A 100 + 125 = 225 52 11,700
B 100 + 75 = 175 8 1,400
C 100 + 55 = 155 10 1,550
D 100 + 150 = 250 14 3,500
E 100 + 50 = 150 16 2,400

;ksx ΣW = 100 ΣIW = 26,940

vHkh"V funsZ'kkad] P01 = 
Σ
Σ
IW
W

=
20 550

100
,

 = 205.5

mnkgj.k (Illustration) 11: fnYyh osQ ,d eè;oxhZ; ifjokj osQ ctV osQ lEcU/ esa fuEu lwpuk Kkr gS %

[kk| inkFkZ fdjk;k diM+k b±/u fofo/

(Food) (Rent) (Clothing) (Fuel) (Misc.)

O;; (Expenses on) 40% 20% 15% 10% 15%

dhersa (Prices) 1992 100 40 60 20 50

dhersa (Prices) 1994 150 60 75 25 80

1992 dh rqyuk esa 1994 osQ thou&fuokZg&O;; vkadM+ksa esa D;k ifjorZu fn[kkbZ nsrk gS\

gy (Solution)

lkekU; laosQru esa] ;gka izfr'krksa dks Hkkj (V) ekuk tk;sxk ftudk ;ksx 100 gksxkA

oLrq 1992 (p0) 1994 (p1) I Hkkj] V IV

[kk| inkFkZ 100 150 150 40 6,000

fdjk;k 40 60 150 20 3,000

diM+k 60 75 125 15 1,875

b±/u 20 25 125 10 1,250

fofo/ 50 80 160 15 2,400

;ksx SV = 100 SIV = 14,525
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1994 dk lwpdkad = 
Σ
Σ
IV
V

=
14 525

100
,

 = 145.25

1992 dh rqyuk esa 1994 esa 45.25% dh o`f¼ gqbZ gSA

mnkgj.k (Illustration) 12: bUnkSj esa jgus okyk twrk&dkjhxj 450 #i;s izfrekg v£tr djrk gSA fdlh  fo'ks"k
ekg dk thou&fuokZg&O;; lwpdkad 140 gSA fuEu vkadM+ksa ls ;g Kkr dhft, fd og [kk| inkFkks± rFkk diM+s
ij fdruk O;; djrk gS\

lewg Hkkstu diM+s edku fdjk;k b±/u rFkk izdk'k fofo/

(Groups) (Food) (Clothing) (House Rent) (Fuel and Light) (Misc.)

O;; (#i;s)

[Expenditure (Rs.)] ? ? 100 60 90

lewg lwpdkad

(Group Index) 150 120 150 115 140

gy (Solution)

ekuk Hkkstu rFkk diM+s ij O;; Øe'k% a rFkk b gSA

x.kuk rkfydk

lewg lewg funsZ'kkad O;; (#i;s)
I W IW

Hkkstu 150 a 150 a

diM+k 120 b 120 b

edku fdjk;k 150 100 15,000

b±/u rFkk izdk'k 115 60 6,900

fofo/ 140 90 12,600

;ksx ΣW = 250 + a + b ΣIW = 34,000 + 150a + 120b

iz'u esa nh gqbZ lwpuk osQ vuqlkj]

ΣW = oqQy O;; = 250 + a + b = 450

funsZ'kkad = 
Σ
Σ
IW
W

=
+ +34 500 150 120

450
, a b

 = 140

⇒ a + b = 450 – 250 = 200

150a + 120b = 28,500 ;k 5a + 4b = 950, (30 ls Hkkx nsus ij)

vc lehdj.k a + b = 200 ...(1)

rFkk 5a + 4b = 950 ...(2)

dks gy djus osQ fy,] lehdj.k (1) dks 5 ls xq.kk djus ij]

5a + 5b = 1,000 ...(3)

lehdj.k (3) esa ls (2) dks ?kVkus ij]

b = 50
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b osQ bl eku dks lehdj.k (1) esa j[kus ij]

a = 200 – b = 200 – 50 = 150

[kk| inkFkZ ij O;; = 150 #] #i;s ij O;; = 50 #-

miHkksDrk ewY; lwpdkadksa esa foHkze (Errors in Consumer Price Indices)μfuokZg&O;; lwpdkadksa esa fuEu
foHkze ik;s tkrs gSaμ

(1) ftl oxZ osQ fy, ;g lwpdkad cuk;k tk jgk gS ml oxZ osQ O;fDr;ksa osQ oxhZdj.k esa foHkze gks tkrs gSaA

(2) oLrqvksa osQ pquko esa v'kqf¼ gksus dh lEHkkouk jgrh gSA

(3) oLrqvksa dh fofoèk fdLeksa osQ dkj.k izfrfufèk ewY; m¼j.k osQ Nk¡Vus esa xyrh jg tkrh gSA

(4) v'kq¼ Hkkjksa osQ iz;ksx ls Hkkjkadu lEcUèkh foHkze mRiUu gks tkrs gSaA

(5) ;s foHkze mi;ksX; oLrqvksa dh ek¡x] ek=kk o ewY; esa mrkj&p<+ko osQ dkj.k gksrs gSaA

21-4 lwpdkadksa dh lhek,¡ (Limitations of Index Numbers)

fuokZg O;; lwpdkad fdlh oxZ osQ thou&fuokZg esa gksus okys ifjorZuksa osQ lkekU; vuqeku ek=k gksrs gSaA muesa
fuEu foHkze ik;s tkrs gSaμ

(1) ftl oxZ osQ fy, ;g lwpdkad cuk;k tk jgk gS ml oxZ osQ O;fDr;ksa osQ oxhZdj.k esa foHkze gks tkrs gSaA

(2) oLrqvksa osQ pquko esa v'kq¼ gksus dh lEHkkouk jgrh gSA

(3) oLrqvksa dh fofoèk fdLeksa osQ dkj.k izfrfufèk ewY; m¼j.kksa osQ Nk¡Vus ls xyrh jg ldrh gSA blosQ
vfrfjDr] iqQVdj ewY;ksa esa fHkUu&fHkUu LFkkuksa o nqdkuksa ij vUrj gksrs gSaA

(4) Hkkjkadu esa Hkh foHkze dh lEHkkouk jgrh gSA

(5) oLrqvksa dh ek¡x] muosQ mi;ksx dh ek=kk o muosQ ewY;ksa esa vR;fèkd ifjorZu gksus osQ dkj.k lwpdkad
=kqfViw.kZ gks tkrk gSA

bu foHkzeksa dks nwj djus osQ fy, miHkksDrk ewY; lwpdkadksa dh jpuk lkoèkkuh ls djuh pkfg,A le;&le; ij
ikfjokfjd ctV vuqlUèkku djosQ bu lwpdkadksa dh ekU;rkvksa esa gksus okys ifjorZuksa dk fo'ys"k.k djrs jguk
vko';d gSA

Lo&ewY;kadu (Self Assessment)

1- fuEufyf[kr esa lwpdkad Kkr dhft,μ

1. 1994 dks vk/kj o"kZ ekudj 1995 osQ fy, thou&fuokZg&O;; lwpdkad Kkr dhft, %

oLrq,a miHkksx dh xbZ ek=kk fdxzk esa bdkbZ ewY; izfr bdkbZ
(Commodity) (Quantity Consumed in (Unit) (Price Per Unit)

kg.) 1994 1994 1995

xsgwa (Wheat) 20 fdxzk (kg.) 1.25 1.75

pkoy (Rice) 10 ” 3.50 4.50

puk (Gram) 9 ” 0.80 1.25

nkysa (Pulses) 8 fdxzk (kg.) 2.50 5.00

?kh (Ghee) 2 ” 12.50 14.00

'kDdj (Sugar) 10 ” 1.50 4.00

fdjk;k (Rent) – ” 40.00 75.00
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2. leLr O;; fof/ }kjk uhps fn;s x;s vkadM+ksa ls thou&fuokZg&O;; funsZ'kkad ifjdfyr dhft, %

vk/kj o"kZ (Base year) pkyw o"kZ (Current year)

en (Items) dher (#-) O;; (#-) dher (#-)
[Price (Rs.)] [Expenditure (Rs.)] [Price (Rs.)]

A 200 100 250
B 300 30 500
C 15 45 17
D 140 140 150
E 50 600 80
F 50 600 100

3. fuEu leadksa ls o"kZ 1993 dk thou&fuokZg&O;; funsZ'kkad rS;kj dhft, %

oLrq,a 1990 1993

(Commodities) ek=kk (Quality) dher (Price) dher (Price)

A 16.0 25 35
B 7.0 36 48
C 3.5 12 16
D 2.5 6 10
E 4.0 28 28

4- fuEu vkadM+ksa ls thou&fuokZg&O;; funsZ'kkad 1993 Kkr dhft, %

o"kZ 1991 osQ 12 ekg esa dher izfr bdkbZ (Price per unit)

oLrq miHkksx dh xbZ ek=kk
(Items) (Quantity consumed in 12 1991 1993

months in the year 1991)

pkoy (Rice) 12 × 2½ oqQUry (Q) 12 25

nkysa (Pulses) 12 × 3 fdxzk (kg.) 0.4 0.6

rsy (Oil) 12 × 3 fdxzk (kg.) 1.5 2.2

diM+k (Clothing) 12 × 6 ehVj (m) 0.75 1.0

edku (House) – izfr ekg 20 izfr ekg 30
(20 per month) (30 per month)

fofo/ (Misc.) – izfr ekg 10 izfr ekg 15
(10 per month) (15 per month)

5- vxz tkudkjh osQ leLr O;; fof/ }kjk 1990 dks vk/kj o"kZ ekudj o"kZ 1996 osQ fy, thou&fuokZg&O;;
funsZ'kkad ifjdfyr dhft, %
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miHkksx dh xbZ ek=kk dher (#-) [Price (Rs.)]

oLrq (Articles) (Quantity Consumed) bdkbZ
1990 (Unit) 1990 1996

xsgwa (Wheat) 2 fDo.Vy (Quintals) fDo.Vy (Qtl.) 50 75

pkoy (Rice) 25 fdxzk (Kilogram) fdxzk (kg) 100 120

phuh (Sugar) 10 ” ” 80 120

?kh (Ghee) 5 ” ” 10 10

MkyMk (Dalda) 5 ” ” 3 5

rsy (Oil) 25 ” ” 200 200

diM+k (Clothing) 25 ehVj (Metre) ehVj (Metre) 4 5

b±/u (Fuel) 4 fDo.Vy (Quintals) fDo.Vy (Qtl.) 8 10

fdjk;k (Rent) 1 edku (House) ,d (One) 20 25

6- ikfjokfjd ctV fof/ }kjk 1994 dks vk/kj ekudj o"kZ ekudj fuEufyf[kr lkexzh ls 1995 dk
thou&fuokZg&O;; lwpdkad Kkr dhft, %

en (Articles) miHkksx dh xbZ ek=kk bdkbZ dher (Price)

(Quantity Consumed) 1994 (Unit) 1994 1995

xsgwa (Wheat) 2 fDo.Vy (Quintals) fDo.Vy (Qtl.) 75 125

pkoy (Rice) 25 fdxzk (Kilogram) fdxzk (kg) 12 16

'kDdj (Sugar) 10 ” ” 12 16

?kh (Ghee) 5 ” ” 12 15

diM+k (Clothing) 25 ehVj (Metre) ehVj (Metre) 4.5 5

b±/u (Fuel) 50 yhVj (Litres) yhVj (Litre) 10 12

fdjk;k (Rent) 1 edku (House) ,d (One) 25 40

7- fuEu vkadM+ksa ls 1991 osQ fy, 1990 dks vk/kj ekudj ikfjokfjd ctV fof/ ls thou&fuokZg&O;;
funsZ'kkad dh jpuk dhft, %

miHkksx dh xbZ ek=kk dher (#-) [Price (Rs.)]
oLrq,a (Articles) (Quantity Consumed) bdkbZ

1990 (Unit) 1990 1991

xsgwa (Wheat) 5 fDo.Vy (Quintals) fDo.Vy (Qtl.) 100 120

cktjk (Bajra) 2 ” ” 50 175

Tokj (Jowar) 1 ” ” 60 90

ewax (Moong) 1 ” ” 100 140

?kh (Ghee) 10 fdxzk (kg.) fdxzk (kg.) 500 650

xqM+ (Gur) 40 ” ” 80 160

phuh (Sugar) 50 ” ” 200 340

ued (Salt) 10 ” ” 5 16

b±/u (Fuel) 5 fDo.Vy (Quintals) fDo.Vy (Qtl.) 10 6

fdjk;k (Rent) 1 edku (House) ,d (One) 50 80
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8- fuEu vkadM+ksa ls (i) leLr O;; fof/ rFkk (ii) ikfjokfjd ctV fof/ }kjk 1994 dks vk/kj ekudj
1997 osQ fy, miHkksDrk dher lwpdkad dh jpuk dhft, %

miHkksx dh x;h ek=kk dher (Price)

oLrq (Quantity Consumed)
(Commodities) 1994 1994 1997

A 6 6 7
B 6 5 5
C 1 7 8
D 6 8 9
E 4 2 4
F 1 20 20

9- eqEcbZ osQ ,d eè;oxhZ; ifjokjksa osQ ctV&losZ{k.k ls fuEufyf[kr lwpuk izkIr gqbZ %
Hkkstu fdjk;k diM+s b±/u fofo/
(Food) (Rent) (Clothing) (Fuel) (Misc.)

O;; (Expesnses) 35% 15% 20% 10% 20%

dher 1993 150 50 100 20 60
(Price) 1994 174 60 125 25 90

1993 osQ lkis{k 1994 osQ thou&fuokZg&O;; vkadM+ksa esa D;k ifjorZu gqvk\

10- fdlh 'kgj osQ ,d eè;eoxhZ; ifjokjksa osQ ctV&losZ{k.k ls fuEufyf[kr lwpuk izkIr gqbZ %

[kk| inkFkZ fdjk;k diM+k b±/u fofo/
O;; (Expesnses) (Food) (Rent) (Clothing) (Fuel) (Misc.)

dher 1992 300 100 100 40 120
(Price) 1993 500 20 300 80 220

1992 osQ lkis{k 1993 osQ thou&fuokZg&O;; vkadM+ksa esa D;k ifjorZu gqvk\

11- oqQN fuf'pr ifjokjksa osQ ctV&losZ{k.k ls izkIr lwpuk fuEu izdkj gSA 1992 dks vkèkkj o"kZ ekudj
1997 dk thou&fuokZg O;; funsZ'kkad ifjdfyr dhft, %

[kk| inkFkZ fdjk;k diM+k b±/u fofo/
(Food) (Rent) (Clothing) (Fuel) (Misc.)

O;; (Expesnses) % 30 13 17 20 20

dher 1992 600 300 250 300 400
(Price) 1997 700 300 300 400 500

12- Hkkjr esa fdlh uxj osQ eè;eoxhZ; ifjokjksa osQ ctV&losZ{k.k ls fuEufyf[kr lwpuk izkIr gqbZ %

[kk| inkFkZ fdjk;k diM+k fdjk;k fofo/
(Food) (Rent) (Clothing) (Rent) (Misc.)

O;; (Expesnses) 35% 10% 20% 15% 20%

dher 1993 150 25 75 30 40
(Price) 1994 145 23 65 30 45

1993 osQ lkis{k 1994 dk thou&fuokZg&O;; funsZ'kkad fdruk gS\
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13- fdlh uxj esa deZpkfj;ksa osQ oxZ ls lEcfUèkr vkadM+ksa ls vofèk A dks vkèkkj ekudj vofèk B dk
funsZ'kkad lewg funsZ'kkadksa osQ Hkkfjr ekè; dk iz;ksx djrs gq, Kkr dhft, %

lewg (Groups) a b c d e

O;; (Expenses) 40 25 5 20 10

dher vofèk (Period) A 1,600 4,000 50 512 200

(Price) vofèk (Period) B 2,000 6,000 50 625 15

14- fuEu vkadM+ksa ls ewY;kuqikrksa dk Hkkfjr ekè; fofèk dk iz;ksx djrs gq, o"kZ 1994 dks vkèkkj ekudj
o"kZ 1995 rFkk 1996 dk thou&fuokZg&O;; funsZ'kkad Kkr dhft, %

lewg Hkkj dher (Price)

(Groups) (Weight) 1994 1995 1996

[kk| inkFkZ (Food) 9 240 300 336

diM+k (Clothing) 6 15 48 24

b±èku ,oa izdk'k (Fuel and Light) 3 30 36 45

fdjk;k (Rent) 3 150 210 180

LokLF; ,oa f'k{kk (Health Education) 6 48 54 60

vU; (Other) 3 6 7.5 9

15- fuEu vkadM+ksa ls 1985 dks vkèkkj ekudj 1990 osQ thou&fuokZg&O;; lwpdkad dh jpuk dhft,%

lewg lewg funsZ'kkad Hkkjr
(Groups) (Group Index) (Weight)

[kk| inkFkZ (Food) 152 48

b±èku ,oa izdk'k (Fuel and Lighting) 110 5

diM+k (Clothing) 130 15

edku fdjk;k (House Rent) 100 12

fofoèk (Miscellaneous) 80 20

21-4 lkjka'k (Summary)

• thou&fuokZg&O;; funsZ'kkad fdlh LFkku fo'ks"k ij oxZ fo'ks"k osQ O;fDr;ksa osQ thou&fuokZg&O;; esa
gksus okys ifjorZuksa dh fn'kk o ek=kk dks izdV djrs gSaA ;ksa rks tc oLrqvksa dk ewY; c<+rk gS rks lHkh
oxks± osQ O;fDr;ksa dk thou&fuokZg&O;; c<+ tkrk gS vkSj tc ewY; ?kVrk gS rc lHkh dk
thou&fuokZg&O;; ?kV tkrk gS] ijUrq ;g ?kV&c<+ lHkh osQ fy, cjkcj ugha jgrhμfdlh osQ fy, vf/
d gksrh gS vkSj fdlh osQ fy, deA

• uokZg O;; lwpdkad dks thou&fuokZg lwpdkad vFkok miHkksDrk ewY; lwpdkad vFkok iwQVdj ewY;
lwpdkad (Retail Price Index Numbers) vFkok thou&fuokZg ykxr lwpdkad (Cost of Living Price

Index Numbers) vFkok thou;kiu lwpdkad (Price of Living Index Numbers) dgk tkrk gSA

fdlh LFkku fo'ks"k ls lEcfUèkr fdlh oxZ fo'ks"k osQ miHkksDrkvksa ij ewY; ifjorZuksa osQ izHkko vFkok
jgu&lgu osQ O;; esa gksus okys vUrj dk eki djus osQ fy, tks lwpdkad cuk;s tkrs gSa mUgsa
fuokZg&O;; lwpdkad dgrs gSaA
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• ;s lwpdkad oxZ fo'ks"k osQ O;fDr;ksa }kjk miHkksx dh tkus okyh oLrqvksa osQ ̂ iqQVdj ewY;ksa* esa gksus okys
cnyko o muosQ izHkko osQ vè;;u osQ mís'; ls cuk;s tkrs gSaA blosQ }kjk ;g Kkr djrs gSa fd oxZ
fo'ks"k osQ miHkksDrkvksa dks oLrqvksa ,oa lsokvksa dh ,d fuf'pr ek=kk [kjhnus osQ fy, vkèkkj vofèk dh
rqyuk esa nh gqbZ vofèk esa fdruk vfèkd ;k fdruk de Hkqxrku djuk iM+rk gSA

• oxZ dk fuèkkZj.kμlcls igys ;g r; dj ysuk pkfg, fd miHkksDrk ewY; lwpdkad fdl oxZ fo'ks"k
osQ fy, cuk;k tk;sxkA

• ikfjokfjd ctV vuqlUèkkuμvc ml oxZ esa ls nSo izfrp;u osQ vuqlkj oqQN ifjokj Nk¡Vdj muosQ
ikfjokfjd ctV Kkr djrs gSa ftlls mudh vk;&O;; dh ensa] oLrqvksa dh ek=kk] ewY; ifjokj osQ
vkdkj vkfn dk irk py tk;sA blesa ik¡p Jsf.k;k¡ gksrh gSaμ(1) [kk| lkexzh] (2) oL=k] (3) b±èku o
izdk'k] (4) edku dk fdjk;k] (5) fofoèk O;;A

• ewY; m¼j.k izkIr djukμpquh gqbZ oLrqvksa osQ mu LFkkuksa osQ fo'oLr lw=kksa ls iqQVdj ewY; Kkr fd;s
tkrs gSa tgk¡ ls ml oxZ osQ O;fDr mUgsa [kjhnrs gSaA

21-5 'kCndks'k (Keywords)

• ltkrh;μ ,d gh oxZ dkA

• x.kdμ x.kuk djus okyk ;a=k ;k O;fDrA

• foHkzeμ Hkzkafr] lansgA

21-6 vH;kl&iz'u (Review Questions)

1- thou fuokZg lwpdkad D;k gS\ ;g fdl mís'; dh iw£r djrk gS\ le>kb,A

2- funsZ'kkad oSQls cuk, tkrs gSa\ thou fuokZg lwpdkad cukus esa vk/kj o"kZ vkSj Hkkj osQ pqukoksa osQ egRo
dk o.kZu dhft,A

3- thou&fuokZg&O;; lwpdkad dh jpuk esa leLr O;; fof/ vkSj ikfjokfjd ctV fof/ osQ iz;ksx dks
lksnkgj.k le>kb,A

mÙkj % Lo&ewY;kadu (Answer: Self Assessment)
1. 1. 169.5 2. 153.11 3. Hkkfjr leLr O;; funsZ'kkad = 132.64

4. Hkkfjr leLr O;; funsZ'kkad = 174.23 5. 126.75 6. 130.17

7. 138.09 8. (i) 114, (ii) 114

9. 126.1; o`f¼ 26.1% 10. o`f¼ 97.55% 11. 120.1 12. 98.05

13. 124.4 14. 1995—122.5; 1996—141 15. 125.96

21-7 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055

2. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

3. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZμ22: dky&Js.kh dk fo'ys"k.k% ifjp; ,oa dky&Js.kh
osQ la?kVd (Time-Series Analysis: Introduction

and Components of Time Series)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

22.1 dky&Js.kh dk vFkZ ,oa ifjHkk"kk (Meaning and Definition of Time-Series)

22.2 dky&Js.kh osQ la?kVd (Components of Time-Series)

22.3 dky&Js.kh dk fo'ys"k.k ;k fo?kVu (Analysis or Decomposition of Time-Series)

22.4 dky&Js.kh osQ xf.krh; fun'kZ (Mathematical Models for Time-Series)

22.5 dky&Js.kh dk egÙo (Importance of Time-Series)

22.6 lkjka'k (Summary)

22.7 'kCndks'k (Keywords)

22.8 vH;kl&iz'u (Review Questions)

22.9 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• dky Js.kh osQ vFkZ] la?kVd ,oa fo'ys"k.k dks le>us esaA

• dky Js.kh osQ xf.krh; fun'kZ dks tkuus esaA

• nh?kZdkyhu izo`fÙk dh eki dk foospu djus esaA

izLrkouk (Introduction)

la[;kRed rF; ftudk ladyu le;kUrj ls fd;k tkrk gS] dky Js.kh ;k dky ekyk dk :i ys ysrs gSaA le;
dh bdkbZ o"kZ] ekl] fnu vFkok ?kaVs vkfn ,d fof/ gS ftlls leLr rF;ksa dks ,d lkekU; o fLFkj lanHkZ fcUnq
ls lacaf/r djuk laHko gks tkrk gSA
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dky Js.kh osQ fo'ys"k.k dk izeq[k mís'; Hkkoh ?kVukvksa dh xfrfof/;ksa dk lgh <ax ls vuqeku yxkuk gS rkfd
vk£Fkd rF;ksa esa gksus okys mPpkopuksa dks le>k tk losQ] mudk fuoZpu fd;k tk losQ vkSj mudk ewY;kadu
fd;k tk losQA

22-1 dky Js.kh dk vFkZ ,oa ifjHkk"kk (Meaning and Definition of Time-Series)

la[;kRed rF; ftudk ladyu le;kUrj ls fd;k tkrk gS] dky&Js.kh ;k dky&ekyk dk :i ys ysrs gSaA

le; dh bdkbZ o"kZ] ekl] fnu vFkok ?k.Vs] vkfn ek=k ,d fof/ gS ftlls leLr rF;ksa dks ,d lkekU; o

fLFkj lUnHkZ&fcUnq ls lEcfU/r djuk lEHko gks tkrk gSA

ftl lead Js.kh osQ pj&ewY;ksa esa le; rRo }kjk ifjorZu gks mlh Js.kh dks dky&Js.kh dgrs gSaA osQus o dh¯ix

(Kenney and Keeping) osQ 'kCnksa esa] ¶le; ij vk/kfjr lead lewg dky&Js.kh dgykrs gSaA¸

ouZj tsM fg'kZ (Werner, Z. Hirsh) osQ 'kCnksa esa] ¶le; osQ Øfed fcUnqvksa osQ rRlaoknh mlh pj osQ ewY;ksa

dk O;ofLFkr vuqØe gh dky&Js.kh dgykrk gSA¸ ;k&yqu&pkÅ (Ya-Lun-Chou) osQ vuqlkj] ¶,d

dky&Js.kh osQ fdlh vkfFkZd pj vFkok fefJr pjksa] ftudk lEcU/ fofHkUu le;kof/;ksa ls gksrk gS] osQ

voyksduksa osQ ladyu osQ :i esa ifjHkkf"kr fd;k tk ldrk gSA¸

22-2 dky&Js.kh osQ la?kVd (Components of Time-Series)

dky&Js.kh osQ ,sfrgkfld lead fdlh le;kof/ esa gq, lHkh ifjorZuksa ls izHkkfor gksrs gSaA leadksa ij iM+us okys

izHkkoksa dks mudh izÑfr osQ vk/kj ij fuEu oxZ esa oxhZÑr fd;k tk ldrk gSA ;s oxhZÑr izHkko gh dky&Js.kh

osQ pkj egÙoiw.kZ vo;o ;k la?kVd dgykrs gSaA

1. miufr ;k nh?kZdkyhu izo`fÙk (Trend or Secular Trend or Long-term Trend),

2. vkrZo ;k lkef;d ;k Írqfu"B ifjorZu (Seasonal Variations),

3. pØh; ifjorZu (Cyclical Variations),

4. nSo ;k vfu;fer ifjorZu (Random or Irregular Variations)A

vkrZo ;k pØh; ifjorZuksa dks feykdj vYidkyhu mPpkopu (short-time fluctuations) Hkh dgk tkrk gSA

miufr (Trends)

dky&Js.kh esa nh?kZdky esa gq, fu;fer ifjorZu vFkkZr~ dky&Js.kh dh le;kof/ esa c<+us ;k ?kVus dh vk/kjHkwr

izo`fÙk dks miufr dgk tkrk gSA ,e- esyud (M. Melnyk) osQ vuqlkj] ¶miufr ls vk'k; dky&Js.kh dh

lkekU; fn'kk ls rFkk Lo:i ls gSA¸

miufr ;k rks ,d lh/h js[kk gks ldrh gS vFkok Hkqtk{k ls vory (concave) ;k mÙky (convex) gksxhA ;fn

dksbZ Js.kh c<+rh gS rks mls c<+rh gqbZ miufr (upward trend) dgrs gSaA ;fn Js.kh ?kVrh gS rks mls ?kVrh gqbZ

miufr (downward trend) dgrs gSaA

;fn dksbZ Js.kh u ?kVrh gqbZ vkSj u c<+rh gqbZ izrhr gksrh gS rks og Js.kh miufr foghu (non-trend) gSA
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?kVrh gqbZ miufr
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miufr foghu

fp=k 1

vr,o ;g dgk tk ldrk gS fd miufr ls gekjk rkRi;Z dky&Js.kh esa nh?kZdky (15 ;k 20 o"kZ) esa /hjs&èkhjs
gksus okyh o`f¼ vFkok ßkl ls gSA miufr osQ dkj.k tula[;k o`f¼] rduhdh Kku ,oa mRikndrk esa lq/kj] iwath
midj.kksa dh iwfrZ esa o`f¼] miHkksx dh vknrksa esa ifjorZu] vkfn gks ldrs gSaA

miufr ekius osQ mís'; (Purposes of Measuring Trend)

miufr ekius osQ eq[; :i ls rhu mís'; gksrs gSaμ

1. vrhr esa Js.kh osQ fodkl vFkok voufr dk vè;;u djus osQ mís'; ls miufr ekih tkrh gSA miufr
vk/kjHkwr o`f¼&izo`fÙk dk fooj.k nsrh gS vkSj vYidkyhu mPpkopuksa dh mis{kk djrh gSA

2. miufr ekius dk nwljk mís'; nh?kZdkyhu iwokZuqeku djus osQ fy, Hkfo"; esa oØ dks c<+kuk gksrk gSA
;fn vrhr esa n`<+ o`f¼ jgh gS rFkk mu n'kkvksa] tks o`f¼ ;k fodkl fu/kZj.k djrh gSa] osQ mfpr :i
ls Hkfo"; esa cus jgus dh izR;k'kk gS rks miufr oØ dks Hkfo"; osQ ikap ;k nl o"kZ osQ fy, c<+kdj
izkjfEHkd iwokZuqeku fd;k tk ldrk gSA

3. miufr ekius dk rhljk mís'; mls i`Fko~Q djuk gS ftlls leadksa osQ pØh; rFkk vYidkyhu
mPpkopuksa dks Li"V fd;k tk losQA ,d n`<+ miufr esa NksVs pØ gks ldrs gSaA leadksa osQ miufr ewY;ksa
ls Hkkx nsus ij tks vuqikr izkIr gksrs gSa] os pØ dks lery js[kk osQ bnZ&fxnZ j[krs gSa ftlls pØ Li"V
gks tkrs gSaA

VkLd miufr fdls dgrs gSa\

lkef;d ifjorZu (Seasonal Variations)

dky&Js.kh osQ os ifjorZu tks o"kZ osQ vUnj gh iwjs gks tkrs gSa] lkef;d ifjorZu dgykrs gSaA

vf/dka'k O;kikfjd ,oa vk£Fkd fØ;k,a o"kZ osQ ekSleksa esa fu;fer <kapksa osQ vuq:i cnyrh jgrh gSaA blh dkj.k
bu ifjorZuksa dks lkef;d ifjorZu dh laKk nh x;h gSA le; vof/ o"kZ] ekg] lIrkg] fnu] ?k.Vs] vkfn gks
ldrh gSA

lkef;d ifjorZuksa osQ nks izeq[k dkj.k gSaμ(i) izkÑfrd dkj.k rFkk (ii) euq"; fu£er ijEijkvksa osQ dkj.kA
izko`Qfrd dkj.k tSls] o"kkZ dh ek=kk] ekSle ifjorZu] vkfn gSaA euq"; fufeZr ijEijk,a R;kSgkj] esys] fookg]
fo|ky;ksa dk vodk'k] jhfr&fjokt] vkfn gSaA

iQly ,d fuf'pr le; ij vkrh gS rc ewY;ksa esa fxjkoV izrhr gksrh gSA mQuh diM+ksa dh fcØh vDVwcj]
fnlEcj vof/ esa c<+ tkrh gSA lkef;d ifjorZu esa lkekU;r% ,d fu;ferrk gksrh gS] vr% mudh iqujko`fÙk
dk iwokZZuqeku mfpr 'kq¼rk ls fd;k tk ldrk gSA

lkef;d ifjorZuksa dh eq[; fo'ks"krk,¡
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lkef;d ifjorZuksa dh nks egÙoiw.kZ fo'ks"krk,a gksrh gSaμ(1) os ,d fuf'pr le;kof/ esa izfr o"kZ gksrs gSa_ (2)
izfr o"kZ o`f¼ rFkk ßkl yxHkx mlh vof/ esa rFkk yxHkx mlh vuqikr esa gksrs gSa] vr% mudh iqujko`fÙk dk
fLFkj le; rFkk i;kZIr fu;fer <ax o ek=kk gksrh gS] ifj.kkeLo:i mudh eki rFkk Hkfo"; osQ fy, iwokZuqeku
dkiQh lw{erk ls fd;k tk ldrk gSA

lkef;d ifjorZuksa osQ ekius osQ mís';

lkef;d ifjorZuksa osQ ekius osQ rhu eq[; mís'; gksrs gSaμ(1) Hkwrdky osQ lkef;d O;ogkj dk fo'ys"k.k djuk]
(2) vYidkyhu fu;kstu osQ fy, lkef;d ifjorZuksa dk iwokZuqeku djuk] rFkk (3) pØh; mPpkopuksa dks
Li"V djus osQ fy, lkef;drk dks i`Fko~Q djukA

uksV~l le; osQ Øekxr fcUnqvksa osQ vuqlkj fdlh pj osQ Øec¼ ewY;ksa dks dky&Js.kh dgrs gSaA

pØh; mPpkopu (Cyclical Fluctuations)

O;kikj&pØksa ls mRiUu ifjorZu ftudh vof/ ,d o"kZ ls vf/d (izk;% 7 o"kZ ls 11 o"kZ rd) gksrh gS rFkk
ftudk Øe cgqr oqQN fu;fer jgrk gS pØh; ifjorZu dgykrk gSA O;kikj&pØksa dh Øekuqlkj pkj voLFkk,a
gksrh gSaμ

vfHko`f¼ (Prosperity), ßkl (Decline), volkn (Depression) rFkk iqu#RFkku (Recovery)A

volkn
pØh; xfrmiufr

lkekU;
ßkl

iqu
#R
Fkk
u

vfHko`f¼

pØh; ifjorZu

fp=k 2

pØh; mPpkopu izk;% ewY;ksa] mRiknu] Jfedksa dks fn;s tkus okys ikfjJfed] vkfn lHkh dks izHkkfor djrs gSaA
,d dky&Js.kh esa] pØh; vFkok pØh;&vfu;fer la?kVdksa dks i`Fko~Q djus ls rhu egRoiw.kZ mís';ksa dh iw£r
gksrh gSμ

(1) fdlh O;kikj osQ mPpkopuksa dh fo'ks"krk dk vè;;u djus osQ fy, Hkwrdkyhu pØh; O;ogkj dh eki
vR;Ur mi;ksxh fl¼ gksrh gSA ;s ekisa bl izdkj osQ iz'uksa osQ mÙkj nsus esa leFkZ gksrh gSaA ;g O;kikj
lkekU; pØh; izHkkoksa ls fdl lhek rd izHkkfor gksrk gS\ iQeZ osQ mRiknu] fcØh] LVkWd ;k dPps
inkFkks± dh dher] vkfn osQ lkekU; pØh; lajpuk dk le;] mrkj&p<+ko] vkfn dk izfr:i D;k gS\

(2) liQy O;kikjh oxZ Hkfo"; osQ fy, fu;kstu djrs gSa] fu;kstu osQ fy, iwokZuqeku dh vko';drk gksrh
gS vkSj iwokZuqeku osQ fy, izfr:i rFkk rRdkyhu pØh; O;ogkj dk Kku t:jh gksrk gSA iwokZuqeku dh
^vk£Fkd fu;ferrk fopkj/kjk* (Economic rhythm school) esa izfr:i pØksa dh ekiksa dk mi;ksx
fd;k tkrk gS] tks vrhr osQ pØksa dks lkof/d <ax ls Hkfo"; esa iwokZuqeku djus esa djrs gSaA

(3) O;kikfjd fØ;kvksa osQ Lrj esa LFkkf;Ro ykus osQ mís'; ls uhfr fu/kZj.k esa pØh; ekisa mi;ksxh jgrh gSaA
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vfu;fer ifjorZu (Irregular Variations)

le;&le; ij dky&Js.kh esa gksus okys vfu;fer ;k viwokZuqekfur ifjorZu ftuosQ dkj.k Js.kh ewY;ksa esa
vlkekU; :i ls o`f¼ ;k ßkl gks tkrk gS] vfu;fer ;k nSo ifjorZu dgykrs gSaA budk ekiu djuk ;k iwokZuqeku
djuk ljy ugha gS D;ksafd bu ifjorZuksa dk dksbZ fuf'pr le; ugha gksrk gSA ,sls mPpkopu (fluctuation or

movements) izk;% vkdfLed dkj.kksa tSls] rduhdh fodkl] ;q¼] ck<+] lw[kk] HkwdEi] vkS|ksfxd v'kkfUr]
iSQDVjh esa vkx yxuk] vkfn ls mRiUu gksrs gSaA

22-3 dky&Js.kh dk fo'ys"k.k ;k fo?kVu (Analysis or Decomposition of Time-
Series)

okf.kT; rFkk vFkZ'kkL=k osQ {ks=k esa vk£Fkd ifjorZu osQ dkj.kksa dks [kkstuk fo'ys"k.k dh lcls dfBu leL;k
gSA bl izdkj dh [kkst osQ fy, dky&Js.kh leadksa dk fo'ys"k.k fd;k tkrk gSA ,d dky&Js.kh ls fdlh pj
dh lkekU; izo`fÙk dk lgh vuqeku] vkorZ ifjorZuksa] pØh; ifjorZuksa rFkk vfu;fer ifjorZuksa dh eki djuk
rFkk bu pkj egRoiw.kZ ?kVdksa dk vkil esa lEcU/] vkfn vè;;u djus osQ fy, dky&Js.kh esa vk;s lHkh izdkj
osQ mrkj&p<+koksa dk fo'ys"k.k djuk iM+rk gS] blh dks ge dky&Js.kh dk fo'ys"k.k dgrs gSaA

dky&Js.kh osQ pkj izeq[k la?kVdksa dks i`Fko~Q&i`Fko~Q dj mudk vè;;u djuk gh dky&Js.kh dk fo'ys"k.k
dgykrk gSA fofHkUu izdkj osQ ifjorZuksa dk ekiu ;k vè;;u fujlu (elimination) fof/ ls fd;k tkrk gSA

22-4 dky&Js.kh osQ xf.krh; fun'kZ (Mathematical Models for Time-Series)

dky&Js.kh dk fo'ys"k.k djrs le;] ,d dky&Js.kh ij iM+us okys fofHkUu izdkj osQ izHkkoksa dks vyx&vyx
fd;k tkrk gSA ijEijkxr dky&Js.kh fo'ys"k.k esa lkekU;r% nks ekU;rk,a jgrh gSaμ

(1) dky&Js.kh osQ voyksdu miufr] lkef;d] pØh; rFkk vfu;fer mPpkopuksa (fluctuations) ls izHkkfor
gksrs gSa rFkk bu pkjksa la?kVdksa esa xq.ku lEcU/ (multiplication relationship) gksrk gS] vFkkZr~ dky&Js.kh dk
dksbZ Hkh voyksdu pkj izdkj osQ la?kVdksa dk xq.kuiQy gksrk gSA laosQrkuqlkj]

Y = T × S × C × I

blesa] Y = okLrfod lead vFkok ewy lead (Original Data)

T = miufr (Trend)

S = pØh; ifjorZu (Cyclical Variation)

I = vfu;fer mPpkopu (Irregular Movement)

dky&Js.kh osQ fo'ys"k.k esa iz;qDr bl fun'kZ [Y = T × S × C × I] dks xq.kkRed fun'kZ (Multiplicative Model)

dgrs gSaA

(2) dky&Js.kh osQ voyksdu miufr] lkef;d] pØh; rFkk vfu;fer mPpkopuksa esa ;ksx&lEcU/ gksrs gSa]
vFkkZr~ dky&Js.kh dk dksbZ Hkh voyksdu bu pkj la?kVdksa dk ;ksx gksrk gSA laosQrkuqlkj]

Y = T + S + C + I

bl fun'kZ dks ;ksxkRed fun'kZ (Additive Model) dgrs gSaA

dky&Js.kh dk egRo rFkk dky&Js.kh osQ fo'ys"k.k dk egRo ,d izdkj ls

i;kZ;okph gSaA
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22-5 dky&Js.kh dk egÙo (Importance of Time-Series)

dky&Js.kh dk vè;;u O;olk;h] m|ksxifr] vFkZ'kkL=kh] ljdkj] Ñ"kd] miHkksDrk] vkfn lHkh oxks± osQ fy,
egRoiw.kZ gSA dky&Js.kh thou osQ fofHkUu {ks=kksa esa gksus okys ifjorZuksa dk vè;;u] Hkfo"; osQ ckjs esa vuqeku]
fiNys vuqHko ls ykHk] O;kikj&pØ dk vuqeku rFkk nwljh dky&Jsf.k;ksa osQ lkFk rqyuk djus esa cgqr gh
mi;ksxh gSA bu lcosQ fy, dky&Js.kh esa leadksa dk fo'ys"k.k fd;k tkrk gSA

dky&Js.kh osQ fo'ys"k.k dk vf/d egRo fuEu dkj.kksa ls gSμ

(1) ifjorZuksa dk vè;;uμdky&Jsf.k;ksa dh lgk;rk ls thou osQ fofHkUu {ks=kksa esa fo'ks"kr% vk£Fkd ,oa
O;kolkf;d {ks=kksa esa gksus okys ifjorZuksa dk vè;;u fd;k tkrk gSA

(2) Hkfo"; osQ ckjs esa vuqekuμdky&Jsf.k;ksa osQ fo'ys"k.k osQ vè;;u ls Hkfo"; esa gksus okys ifjorZuksa
osQ fo"k; esa vuqeku yxk;k tk ldrk gS vkSj blls ykHk mBk;k tk ldrk gS ;k gksus okyh gkfu osQ
mik; fd;s tk ldrs gSaA

(3) Hkwrdkyhu O;ogkj le>us esa lgk;dμHkwrdky esa gq, ifjorZuksa dh n'kk dk vè;;u djosQ rFkk
ifjfLFkfr;ksa dk fo'ys"k.k djosQ] ftuosQ izHkko ls ,slk gqvk gS] egRoiw.kZ fu"d"kZ fudkys tk ldrs gSa
vkSj muosQ vk/kj ij O;ogkjksa dks fu;fU=kr fd;k tk ldrk gSA

(4) O;kikj&pØ dk vuqekuμpØh; mPpkopuksa dh lgk;rk ls O;kikj esa gksus okys mrkj&p<+koksa dk
vuqeku yxk;k tk ldrk gS vkSj bl vk/kj ij viuh fØ;kvksa dks fu;fU=kr djosQ gkfu ls cpk tk
ldrk gS rFkk ykHk mBk;k tk ldrk gSA

(5) nwljh Jsf.k;ksa osQ lkFk rqyukμdky&Jsf.k;ksa dh vkil esa rqyuk dh tkrh gS rFkk dkj.k o izHkko dk
fo'ys"k.k fd;k tk ldrk gSA

(6) lkoZHkkSfed mi;ksfxrkμdky&Jsf.k;ksa osQ fo'ys"k.k dh lkoZHkkSfed mi;ksfxrk gSA buls lHkh oxZμO;olk;h]
Ñ"kd] miHkksDrk] vFkZ'kkL=kh] ljdkj] fuekZ.kdrkZ] vkfnμykHk mBkrs gSa vkSj bu vuqHkoksa osQ vk/kj ij
viuh fØ;kvksa dks fu;fU=kr o lapkfyr djrs gSaA

dky&Js.kh osQ vè;;u esa fuEu nks ckrksa dk è;ku j[kuk mfpr gSμ

(1) ifjorZu dh fn'kk] dky rFkk izHkko dk vè;;u] ,oa

(2) vU; Jsf.k;ksa ls lEcU/A

Lo&ewY;kadu (Self Assessment)

1- lgh fodYi pqfu, (Choose the correct option)μ

1. ftl lead Js.kh osQ pj&ewY;ksa esa le; rRo }kjk ifjorZu gks ml Js.kh dks dgrs gSaμ

(d) dky&Js.kh ([k) dky&ekyk

(x) (d) vkSj ([k) nksuksa (?k) buesa ls dksbZ ughaA

2. dky Js.kh osQ la?kVd gSaμ

(d) miufr ([k) vkrZo

(x) pØh; ifjorZu (?k) mi;qZDr lHkhA

3. ;fn dksbZ Js.kh c<+rh gS rks mls dgrs gSaμ

(d) c<+rh gqbZ miufr ([k) ?kVrh gqbZ miufr

(x) fLFkj miufr (?k) buesa ls dksbZ ughaA
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4. nh?kZdkyhu izo`fÙk ;k miufr Kkr djus osQ fy, iz;ksx dh tkrh gSμ

(d) v/Z&eè;d jhfr ([k) py ekè; jhfr

(x) U;wure oxZ jhfr (?k) mi;qZDr lHkhA

5. O;kikj pØ esa gksus okys mrkj&p<+koksa dk vuqeku yxk;k tk ldrk gSμ

(d) pØh; mPpkopuksa ls ([k) ½rqfu"B ifjorZu ls

(x) vfu;fer ifjorZu ls (?k) buesa ls dksbZ ughaA

22-6 lkjka'k (Summary)

• ftl lead Js.kh osQ pj&ewY;ksa esa le; rRo }kjk ifjorZu gks mlh Js.kh dks dky&Js.kh dgrs gSaA

• dky&Js.kh osQ ,sfrgkfld lead fdlh le;kof/ esa gq, lHkh ifjorZuksa ls izHkkfor gksrs gSaA leadksa ij

iM+us okys izHkkoksa dks mudh izÑfr osQ vk/kj ij fuEu oxZ esa oxhZÑr fd;k tk ldrk gSA ;s oxhZÑr

izHkko gh dky&Js.kh osQ pkj egÙoiw.kZ vo;o ;k la?kVd dgykrs gSaA

1. miufr ;k nh?kZdkyhu izo`fÙk (Trend or Secular Trend or Long-term Trend),

2. vkrZo ;k lkef;d ;k Írqfu"B ifjorZu (Seasonal Variations),

3. pØh; ifjorZu (Cyclical Variations),

4. nSo ;k vfu;fer ifjorZu (Random or Irregular Variations)A

• dky&Js.kh esa nh?kZdky esa gq, fu;fer ifjorZu vFkkZr~ dky&Js.kh dh le;kof/ esa c<+us ;k ?kVus dh
vk/kjHkwr izo`fÙk dks miufr dgk tkrk gSA

• dky&Js.kh osQ pkj izeq[k la?kVdksa dks i`Fko~Q&i`Fko~Q dj mudk vè;;u djuk gh dky&Js.kh dk
fo'ys"k.k dgykrk gSA

• dky&Js.kh dk vè;;u O;olk;h] m|ksxifr] vFkZ'kkL=kh] ljdkj] Ñ"kd] miHkksDrk] vkfn lHkh oxks± osQ
fy, egRoiw.kZ gSA dky&Js.kh thou osQ fofHkUu {ks=kksa esa gksus okys ifjorZuksa dk vè;;u] Hkfo"; osQ ckjs
esa vuqeku] fiNys vuqHko ls ykHk] O;kikj&pØ dk vuqeku rFkk nwljh dky&Jsf.k;ksa osQ lkFk rqyuk
djus esa cgqr gh mi;ksxh gSA bu lcosQ fy, dky&Js.kh esa leadksa dk fo'ys"k.k fd;k tkrk gSA

22-7 'kCndks'k (Keywords)

• miufrμ >qduk] >qdkoA

• voryμ urksnj] chp esa nck gqvk ;k xgjkA

• vkrZoμ lkef;d] ½rqfu"BA

22-8 vH;kl&iz'u (Review Questions)

1- dky&Js.kh fdls dgrs gSa\ blosQ dkSu&dkSu ls izeq[k laa?kVd gSa\

2- dky&Js.kh fo'ys"k.k ls D;k vk'k; gS\ mPpkopuksa osQ izdkjksa dks la{ksi esa crkb,A

3- dky&Jsf.k;ksa osQ fo'ys"k.k dk egÙo crkb, rFkk dky&Js.kh osQ xf.krh; ekWMy Hkh fyf[k,A

4- dky&Js.kh rFkk dky fo'ys"k.k dks Li"V :i ls le>kb,A

5- nh?kZdkyhu miufr] vkrZo fopj.k rFkk pØh; mPpkopuksa esa varj Li"V dhft,A
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mÙkj % Lo&ewY;kadu (Answer: Self Assessment)
1. (x) 2. (?k) 3. (d) 4. (?k)

5. (x)

22-9 lUnHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]

ubZ fnYyh & 110055

2. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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bdkbZμ23: dky Js.kh dh xzkfdd ,oa vFkZ &eè;d jhfr
(Time Series Methods: Graphic, Method of

Semi-Averages)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

23.1 lqnh?kZdkyhu izo`fÙk dk eki (Measurement of Long-Term Trand)

23.2 lkjka'k (Summary)

23.3 'kCndks'k (Keywords)

23.4 vH;kl&iz'u (Review Questions)

23.5 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lqnh?kZdkyhu izo`fÙk osQ ekiksa dh foospuk djus esaA

izLrkouk (Introduction)

le; dh xfr osQ lkFk&lkFk vkfFkZd ,oa O;olkf;d {ks=k esa dbZ egÙoiw.kZ ifjorZu gksrs jgrs gSa] fdlh o"kZ
dherksa esa o`f¼ dh izo`fÙk n`f"Vxkspj gksrh gS vkSj dHkh deh dh izo`fÙkA tc le; ls laca/ ewY;ksa dks ,d Js.kh
osQ :i esa fy[kk tkrk gS rks ;g dky Js.kh dgykrh gS vkSj le; dh xfr osQ lkFk&lkFk bu ewY;ksa esa gksus okys
mPpkopuksa dk fof/or~ vè;;u dky Js.kh dk fo'ys"k.k dgykrk gSA

12 ;k vf/d o"kks± dh le;kof/ esa dky Js.kh lkekU;r% o`f¼ ;k ßkl dh izo`fÙk dks O;Dr djrh gSA o"kZ fo'ks"k
esa deh ;k o`f¼ gks ldrh gS fdUrq nh?kZdky esa dky Js.kh ,d gh izo`fÙk dks O;Dr djrh gSA

23-1 lqnh?kZdkyhu izo`fÙk dk eki (Measurement of Long-Term Trand)

lqnh?kZdkyhu izo`fÙk vFkok miufr fo'ys"k.k dk eq[; mís'; fdlh dky&Js.kh esa ?kfVr Hkwrdkyhu o`f¼ ;k Ékl
rFkk Hkkoh iwokZuqeku yxkuk gSA miufr (T) dks ekius dh eq[; jhfr;k¡ bl izdkj gSaμ(1) eqDr&gLr oØ jhfr]  (2)

vèkZ&eè;d jhfr] (3) py&ekè; jhfr] rFkk (4) U;wure oxZ&jhfrA uhps ge budk foLr`r vè;;u djsaxsA

(1) eqDr&gLr jhfr (Free-hand Curve Method)μlqnh?kZdkyhu izo`fÙk dks ekius dh ;g jhfr lcls ljyre
jhfr ekuh tkrh gSA bl jhfr osQ vuqlkj loZizFke dky&Js.kh osQ ewy leadksa dks ,d fcUnq&js[kh; i=k ij izkafdr
(plot) dj fy;k tkrk gSA rRi'pkr~ leadksa osQ mrkj&p<+ko dks ns[krs gq, ,d ,slk loksZi;qDr ljfyr oØ
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(smoothed curve) [khapk tkrk gS tks bu mPpkopuksa osQ eè; (middle) esa ls gksrk gqvk xqtjsA okLro esa] ;g
oØ gh eqDr&gLr izo`fÙk oØ gksrk gSA bl jhfr dks ¶fujh{k.k }kjk oØ&vUok;kstu¸ (curve fitting by

inspection) Hkh dgrs gSaA

mnkgj.k (Illustration) 1. fuEu leadksa ls ;qDr gLr oØ jhfr }kjk izo`fÙk Kkr dhft,μ

o"kZ O;; (djksM+ esa) o"kZ O;; (djksM+ esa)

1960 15 1967 28
1961 21 1968 27
1962 22 1969 30
1963 19 1970 35
1964 21 1971 37
1965 26 1972 35
1966 27 1973 38

fp=k 23-1μeqDr&gLr oØ jhfr }kjk izo`fÙk dk fu/kZj.k

xq.k o nks"kμljyrk] cukus esa 'kh?kzrk rFkk tfVy xf.krh; izfØ;k dh vko';drk dk u gksuk] bl jhfr osQ
eq[; xq.k gSaA ijUrq bl jhfr osQ oqQN nks"k Hkh gSaμi{kikriw.kZ] 'kq¼rk dk vHkko] lqfuf'prrk dk vHkko rFkk
vuqeku ij vkèkkfjr gksukA ;gh dkj.k gS fd bl jhfr dk iz;ksx cgqr de fd;k tkrk gSA

(2) vèkZ&eè;d jhfr (Semi-Average Method)μ bl jhfr osQ vuqlkj loZizFke iwjh dky&Js.kh dks nks cjkcj
Hkkxksa esa ckaV fy;k tkrk gSA rRi'pkr~ izR;sd vkèks Hkkx osQ leadksa dk lekUrj ekè; fudkydj ml Hkkx osQ
eè;dk&le;&fcUnq (median point of time) osQ lEeq[k j[k fn;k tkrk gSA blosQ ckn fuèkkZfjr nksuksa ekè;ksa dks
js[kkfp=k ij nksuksa Hkkxksa osQ eè;dk&fcUnqvksa osQ Åij izkafdr djosQ feyk fn;k tkrk gSA bl izdkj feykus ij
tks ljy js[kk rS;kj gksrh gS mls vèkZ&eè;d jhfr }kjk fu£er izo`fÙk&js[kk (trend line) dgrs gSaA

,d leL;kμJs.kh dks nks cjkcj Hkkxksa esa foHkkftr djrs le; dHkh&dHkh ;g leL;k vkrh gS fd Js.kh osQ
ewY;ksa dh la[;k ;fn v;qXe (odd) gks] rks ,slh gkyr esa Js.kh osQ fcYoqQy chp osQ lead dks NksM+ nsuk pkfg,]
'ks"k fØ;k iwoZor~ jgsxhA mnkgj.k osQ fy, fdlh Js.kh esa 19 ewY; gSa] rks miufr Kkr djus osQ fy, nlosa
(osQUnzh;) ewY; dks NksM+dj igys 9, vkSj nwljs 9 ewY;ksa osQ ekè;ksa dks fudkydj miufr js[kh [khaph tk;sxhA
;|fi ;g jhfr ljyrk rFkk 'kh?kzrk dk xq.k j[krh gS fiQj Hkh bl jhfr ls miufr dk lgh ewY;kadu ugha fd;k
tk ldrkA gk¡! ;g jhfr eqDr&gLr jhfr ls dgha vfèkd Js"B gSA
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Illustration 2. v/Z&eè;d fof/ }kjk fuEufyf[kr vk¡dM+ksa dh izo`fÙk Kkr dhft,A
Year : 1963 1964 1965 1966 1967 1968
Sales (000 units) : 20 24 22 30 28 32

gy (Solution): loZizFke Js.kh dks 3-3 o"kks± osQ nks cjkcj Hkkxksa esa ck¡V dj izR;sd Hkkx dk vyx&vyx lekUrj
ekè; Kkr fd;k tk,xkA rRi'pkr~ Kkr nksuksa ekè;ksa esa ls izFke v¼Z&ekè; (22) dks eè;dk&fcUnq [(3 + 1)/2

= 2] vFkkZr~ 1964 o"kZ osQ Åij rFkk blh izdkj nwljs v¼Z&ekè; (30) dks 1967 o"kZ ij izkafdr fd;k tk,xkA bu
nksuksa fcUnqvksa dks feykus okyh js[kk gh miufr js[kk dgh tk,xhA

fp=k 23-2

Year Sales Total Semi-Avrage Median Point
1963 20
1964 24 → 66 ÷ 3 = 22 1964
1965 22
1966 30
1967 28 → 90 ÷ 3 = 30 1967
1968 32

fp=k 23-3μv¼Z eè;d jhfr }kjk izo`fÙk dk fu/kZj.k

U
V|
W|
U
V|
W|
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xq.k&nks"kμv¼Z&eè;d jhfr }kjk izo`fÙk dk vuqeku ljyrk ls yxk;k tk ldrk gSA bl jhfr ls izkIr izo`fÙk
lk¡f[;dh dh i{k er dh Hkkouk ls Hkh vizHkkfor jgrh gSA fiQj Hkh bl jhfr osQ iz;ksx dh oqQN lhek,¡ gS tks
fuEu izdkj gSaμ

(i) ;g jhfr js[kh; izo`fÙk osQ le; gh mi;qDr gSA

(ii) ;fn vfr lhekUr inksa osQ izHkko ls vadxf.krh; ekè; vokLrfod gks tkrk gS rks izo`fÙk Hkh HkzekRed
gksxhA

mDr nks lhekvksa ;k nks"kksa osQ gksrs gq, Hkh eqDr&gLr oØ jhfr dh rqyuk esa bl jhfr dk iz;ksx vf/d mi;qDr
jgrk gSA

(3) py&ekè; jhfr (Method of Moving Averages)μnh?kZdkyhu izo`fÙk osQ vuqeku osQ fy, py&ekè;
jhfr dk iz;ksx O;ogkj esa vf/d fd;k tkrk gSA 3, 5, 7 vFkok 9 o"khZ; py&ekè; Kkr dj izo`fÙk dk
vuqeku yxk;k tkrk gSA bl jhfr }kjk izo`fÙk dk vuqeku yxkus dh izfØ;k fuEu izdkj gSμ

(i) loZizFke ewy leadksa dks fcUnq js[kk&i=k ij vafdr dj ,d oØ cuk fy;k tkrk gSA

(ii) dkfyd&fp=k osQ dkyØi osQ vè;;u }kjk py ekè; dh vof/ dk fu/kZj.k (3, 5, 7 ;k 9 o"kZ)
dj fy;k tkrk gSA ewy oØ dh pØh; rjaxksa esa dbZ f'k[kj gksrs gSa] buosQ vUrj dk ekè; Kkr
dj py&ekè; dh vof/ dk fu/kZj.k djuk mi;qDr fof/ ekuh tkrh gSA

(iii) fu/kZfjr vof/ osQ vk/kj ij py&ekè; Kkr dj fy, tkrs gSaA py&ekè; Kkr djus osQ fy,
igys py ;ksx Kkr fd;k tkrk gS vkSj mlesa py&ekè; dh vof/ dk Hkkx fd;k tkrk gSA
mnkgj.kkFkZ rhu o"khZ; py&ekè; Kkr djus osQ fy, igys rhu o"khZ; py ;ksx (izFke] f}rh;
vkSj r`rh; o"kZ dk ;ksx] f}rh;] r`rh; vkSj prqFkZ o"kZ dk ;ksx-----) Kkr dj muesa 3 dk Hkkx dj
eè; osQ o"kZ (vFkkZr~ f}rh;] r`rh;---o"kks±) osQ lkeus j[k fn;k tkrk gSA bl izfØ;k esa izFke ,oa
vfUre o"kZ dks NksM+dj lHkh o"kks± osQ lkeus py&ekè; j[k fn, tkrs gSaA blh izdkj 5, 7 o 9

o"khZ; py&ekè; Hkh Kkr fd, tk ldrs gSaA py&ekè; Kkr djus dh izfØ;k dks ̂ osQUnzh; izo`fÙk
osQ eki* okys vè;k; esa Li"V fd;k tk pqdk gSA

(iv) py&ekè;ksa osQ fcUnqvksa dks izkafdr dj mUgsa feykus ls izkIr js[kk izo`fÙk dks O;Dr djrh gSA
py&ekè;ksa dks izo`fÙk&ewY; Hkh dgk tkrk gSA

uksV~l v/Z&eè;d 'kCn dk vFkZ gS Js.kh osQ izR;sd vk/s Hkkx iwok/Z rFkk mÙkjk/Z osQ ewY;ksa dk lekUrj

ekè;A

mnkgj.k (Illustration) 3: fuEu dky&Js.kh osQ fy, iapo"khZ; py ekè; Kkr dhft, vkSj bUgsa ewy leadksa
osQ lkFk mlh fcUnqjs[kk i=k ij izkafdr dhft,A

o"kZ okf"kZd lead o"kZ okf"kZd lead

1 55 16 70
2 52 17 68
3 49 18 65
4 53 19 64
5 54 20 68
6 60 21 73
7 57 22 71
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8 55 23 69
9 57 24 68

10 61 25 72
11 65 26 77
12 64 27 75
13 61 28 74
14 59 29 72
15 65 30 78

gy (Solution)

iapo"khZ; py ekè; dh x.kuk

o"kZ okf"kZd lead iapo"khZ; py ;ksx iapo"khZ; py ekè;
(izo`fÙk ewY;)

1 55 .... ....
2 52 .... ....
3 49 263 53
4 53 268 54
5 54 273 55
6 60 279 56
7 57 283 57
8 55 290 58
9 57 295 59

10 61 302 60
11 65 308 62
12 64 310 62
13 61 314 63
14 59 319 64
15 65 323 65
16 70 327 65
17 68 332 66
18 65 335 67
19 64 338 68
20 68 341 68
21 73 345 69
22 71 349 70
23 69 353 71
24 68 357 71
25 72 361 72
26 77 366 73
27 75 370 74
28 74 376 75
29 72 .... ....
30 78 .... ....
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(py ekè;ksa dh x.kuk esa n'keyo fcUnqvksa dks è;ku esa ugha j[kk x;k gS)

fp=k 23-4μiapo"khZ; py ekè; }kjk izo`fÙk fu/kZj.k

mngj.k (Illustration) 4: pkj&o"khZ; py ekè; Kkr dhft, vkSj ewy leadksa osQ lkFk izkafDr dhft,μ

o"kZ mRiknu (Vu) o"kZ mRiknu (Vu)

1965 3 1971 13
1966 4 1972 14
1967 8 1973 12
1968 10 1974 15
1969 9 1975 18
1970 11 1976 20

gy (Solution): tc mPpkopuksa osQ pØ dh vof/ ;qXe o"kks± tSls 4, 6, 8 vkfn esa gS rks py ekè;ksa dks osQUnz
esa ykuk gksrk gSA mnkgj.kkFkZ pkj o"khZ; py ekè; osQ le; izFke py ;ksx dks nwljs ,oa rhljs o"kZ osQ eè; j[kk
tkrk gSA blh izdkj vkxs osQ py ;ksx dks j[kk tkrk gS] mlosQ ckn py ekè;ksa dks osQUnz esa ykus osQ fy, vxys
dkWye esa ;qXeksa osQ py ;ksx vFkkZr~ izFke ,oa f}rh;] f}rh; ,oa r`rh; vkfn Kkr dj bUgsa Øe'k% rhljs vkSj
pkSFks o"kZ osQ lkeus fy[k fn;k tkrk gSA vfUre dkWye esa py ekè; Kkr djus osQ fy, ;qXeksa osQ py ;ksx esa
8 dk Hkkx fn;k tkrk gS D;ksafd ;qXeksa osQ py ;ksx vkBo"khZ; ;ksx dks O;Dr djrs gSaA mDr mnkgj.k esa pkjo"khZ;
py ekè; fuEu izdkj Kkr fd, tk,¡xsμ
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pkj&o"khZ; py ekè;ksa dh x.kuk

pkj o"khZ; py ekè;

o"kZ mRiknu (Vu) pkjo"khZ; py ;ksx ;qXeksa osQ py ;ksx
;qXeksa  osQ py ; ksx

8
F
HG

I
KJ

1965 3
1966 4 25
1967 8 31 56 7
1968 10 38 69 9
1969 9 43 81 10
1970 11 47 90 11
1971 13 50 97 12
1972 14 54 104 13
1973 12 59 113 14
1974 15 65 124 16
1975 18
1976 20

(py ekè;ksa dh x.kuk esa n'keyo fcUnqvksa dks è;ku esa ugha j[kk x;k gS)

fp=k 23-5μpkjo"khZ; py ekè; }kjk izo`fÙk fu/kZj.k

py&ekè;ksa dh fo'ks"krk,¡μnh?kZdkyhu izo`fÙk Kkr djus osQ fy, py&ekè; jhfr dk iz;ksx vf/d fd;k tkrk
gS D;ksafd ;s lHkh vYidkyhu mPpkopuksa dks nwj dj ,d lkekU; izo`fÙk dks Li"V djrs gSaA py&ekè;ksa dh
fuEu fo'ks"krkvksa dks izo`fÙk osQ fo'ys"k.k osQ lEcU/ esa è;ku j[kuk pkfg,μ

(i) ewy leadksa dks izkafdr djus ls ;fn ljy js[kk izkIr gksrh gS rks py&ekè;ksa dks izkafdr djus ls Hkh
ljy js[kh; izo`fÙk izkIr gksxhA

(ii) ewy leadksa dks izkafdr djus ls ;fn vory (Concave) oØ izkIr gks rks py&ekè;ksa ls izkIr oØ
muls uhps gksxkA
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(iii) ewy leadksa dks izkafdr djus ls ;fn mÙky (Convex) oØ izkIr gks rks py&ekè;ksa ls izkIr oØ mlls
Åij gksxkA

(iv) ;fn py&ekè; vkSj fu;fer mPpkopuksa dh vof/ leku gS rks ;s ekè; fu;fer mPpkopuksa dks
iw.kZ :i ls nwj dj nsrs gSaA

(v) py&ekè;ksa ls vfu;fer mPpkopuksa dks de fd;k tk ldrk gS] nwj ughaA

xq.k&nks"kμbl jhfr osQ vè;;u ls ;g Li"V gks tkrk gS fd bl jhfr }kjk izkIr ifj.kke vf/d lgh gksrs gSa]
D;ksafd bu ij O;fDrxr i{kikr dh Hkkouk dk izHkko ugha iM+rk gSA bl jhfr }kjk izo`fÙk Kkr djus dh izfØ;k
dks le>uk Hkh ljy gSA bu xq.kksa osQ gksrs gq, Hkh bl jhfr esa fuEu nks"k ik, tkrs gSaμ

(i) py&ekè;ksa dh vof/ dk fu/kZj.k djuk dfBu dk;Z gS] ;fn mi;qDr jhfr ls py&ekè;ksa dh vof/
dk fu/kZj.k ugha fd;k x;k rks ifj.kke vokLrfod gksrs gSaA

(ii) bl jhfr dk iz;ksx fu;fer mPpkopuksa okyh Js.kh osQ fy, gh mi;qDr gS D;ksafd py ekè;ksa ls
vfu;fer mPpkopuksa dks nwj ugha fd;k tk ldrk gSA

(iii) izo`fÙk osQ eki esa vkjEHk osQ ,oa vUr osQ oqQN izo`fÙk ewY; NqV tkrs gSaA

(4) U;wure oxZ jhfr (Method of Least Squares)μU;wure oxZ jhfr }kjk nh?kZdkyhu izo`fÙk dk vuqeku
xf.krh; lehdj.kksa osQ vk/kj ij yxk;k tkrk gSA bl jhfr esa U;wure oxZ dh ekU;rk osQ vkèkkj ij
loksZi;qDr js[kk (Line of Best Fit) [khaph tkrh gSA loksZi;qDr js[kk nks izdkj dh gks ldrh gSA

(i) ljy js[kk (Straight Line)

(ii) ijoyf;d oØ (Parabolic Curve)

U;wure oxZ jhfr nks mís';ksa dks iwjk djrh gSμ

(i) voyksfdr ewY;ksa osQ loksZi;qDr js[kk ls mnxz fopyuksa dk ;ksx 'kwU; gksrk gSA

Σ(Y – Yc) = 0

(ii) loksZi;qDr js[kk ls Kkr fopyuksa osQ oxZ dk ;ksx vU; fdlh ljy js[kk ls Kkr fopyuksa osQ oxZ dh
rqyuk esa U;wure gksrk gSA

Σ(Y – Yc)2 = 0 U;wure (Minimum)

nwljh fo'ks"krk osQ dkj.k gh bl jhfr dks U;wure oxZ jhfr dgk tkrk gSA

Y laosQrk{kj dk rkRi;Z vkfJr pj osQ ewy leadksa ls gSA

Yc laosQrk{kj dk rkRi;Z vkfJr pj osQ U;wure oxZ jhfr }kjk Kkr laxfBr ewY;ksa ls gSA

ljy js[kh; izo`fÙk (Straight Line Trend)μU;wure oxZ jhfr }kjk ljy js[kh; izo`fÙk ljy js[kk osQ fuEu
lehdj.k }kjk Kkr dh tkrh gSμ

Y = a + bX

lehdj.k esaμ

  Y = izo`fÙk ewY; (Trend Value)

X = le; bdkbZ (Unit of Time)

a rFkk b = vpj ewY; (Constants)

vpj ewY; a rFkk b esa ls ‘a’ vUr%[k.M (Intercept) gS rFkk ‘b’ izo`fÙk js[kk osQ <yku (Slope) dks O;Dr djrk
gSA izo`fÙk ewY; Kkr djus osQ fy, a rFkk b vpj ewY;ksa dk ifjdyu djuk gksrk gSA a rFkk b vpj ewY;ksa dk
ifjdyu fuEu izlkekU; lehdj.kksa dh lgk;rk ls fd;k tkrk gSμ
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   ΣY = Na + bΣX

ΣXY = aΣX + bΣX2

mnkgj.k (Illustration) 5. U;wure oxZ fof/ osQ iz;ksx }kjk fuEu leadksa ls nh?kZdkyhu izòfÙk ewY;ksa dh x.kuk
dhft,μ

o"kZ : 1970 1971 1972 1973 1974 1975 1976

mRiknu (Vu esa) : 40 45 46 41 48 49 46

mnkgj.k (Solution):  fn, gq, leadksa ls ΣX, ΣY, ΣX2 rFkk ΣXY Kkr dj izlkekU; lehdj.kksa osQ iz;ksx }kjk
‘a’ rFkk ‘b’ vpj ewY;ksa dk ewY; Kkr dj izo`fÙk dh x.kuk dh tk,xhA

izo`fÙk ewY; dk ifjdyu (U;wure oxZ jhfr)

o"kZ mRiknu (Vuksa esa) X X2 XY izo`fÙk ewY;

Y a + bX = Yc

1970 40 1 1 40 41 + 1 = 42
1971 45 2 4 90 41 + 2 = 43
1972 46 3 9 138 41 + 3 = 44
1973 41 4 16 164 41 + 4 = 45
1974 48 5 25 240 41 + 5 = 46
1975 49 6 36 294 41 + 6 = 47
1976 46 7 49 322 41 + 7 = 48

315 ΣY 28 ΣX 140 ΣX2 1288 ΣXY ΣYc = 315

ΣY = Na + bΣX ...(i)
ΣXY = aΣX + bΣX2 ...(ii)

lehdj.k esa ewY; j[kus ijμ

315 = 7a + 28b ...(i)

1288 = 28a + 140b ...(ii)

lehdj.k (i) dks pkj ls xq.kk djosQ lehdj.k (ii) esa ls ?kVkus ijμ
1288 = 28a+ 140b
1260 = 28a + 112b

– – –

28 = 28b
∴ b = 1

lehdj.k (i) esa b dk eku j[kus ijμ
315 = 7a + 28b or 315 = 7a + 28
315 – 28 = 7a or 287 = 7a

a = 41 ∴ a = 41 rFkk b = 1

ljy js[kk osQ lehdj.k Y = a + bX osQ vk/kj ij Kkr izo`fÙk ewY; Øe'k% 42, 43, 44, 45, 46, 47, 48 gksaxsA ewy
leadksa ,oa izo`fÙk ewY;ksa dks fcUnq js[kk i=k ij fuEu izdkj izkafdr fd;k tk,xkμ
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fp=k 23-6μU;wure oxZ jhfr }kjk izo`fÙk&fu/kZj.k

y?kq jhfrμU;wure oxZ jhfr }kjk izo`fÙk ewY; y?kq jhfr }kjk fuEu izdkj Kkr fd, tk ldrs gSaμ

(i) eè; oxZ dks 'kwU; ekudj o"kks± osQ fopyu Kkr fd, tkrs gSaA ,sls le; ΣX dk ewY; 'kwU; gks
tkrk gSA

(ii) fopyuksa dk oxZ rFkk ΣXY Kkr dj fy, tkrs gSaA

(iii) inksa dk vadxf.krh; ekè; Kkr dj eè; oxZ osQ izo`fÙk ewY; osQ LFkku ij fy[kk tkrk gSA

(iv) vpj ewY; a rFkk b dk ewY; fuEu izdkj Kkr fd;k tkrk gSμ

a = 
ΣY
N

 ; b = 
Σ
Σ
XY
X2

(v) vUr esa ljy js[kk osQ lehdj.k Y = a + bX dh lgk;rk ls izo`fÙk ewY; Kkr dj fy, tkrs gSaA

izo`fÙk ewY; dh x.kuk (y?kq jhfr)

o"kZ mRiknu (Vuksa esa) le; fopyu X2 XY izo`fÙk ewY;

Y 1973 = 0 (Y = a + bX)
X

1970 40 – 3 9 – 120 45 + (1 × – 3) = 42
1971 45 – 2 4 – 90 45 + (1 × – 2) = 43
1972 46 – 1 1 – 46 45 + (1 × – 1) = 44
1973 41 0 0 0 45 + (1 × 0) = 45
1974 48 1 1 48 45 + (1 × 1) = 46
1975 49 2 4 98 45 + (1 × 2) = 47
1976 46 3 9 138 45 + (1 × 3) = 48

ΣY = 315 ΣX = 0 28 ΣX2 28 ΣXY ΣYc = 315

a = 
ΣY
N

 ; b = 
Σ
Σ
XY
X2

a = 
315
7

 = 45 ; b = 
28
28

 = 1

vadxf.krh; ekè; = 
315
7

 = 45

tc inksa dh la[;k le (even) (8, 10, 12,... vkfn) gks rks y?kq jhfr dk iz;ksx dfBu gks tkrk gSA ,sls le; ekè;
nks o"kks± osQ chp esa vkrk gSA eè; fcUnq dks 'kwU; ekudj fopyu Øe'k%μ.5, – 1.5, – 2.5, rFkk + .5, + 1.5, +
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2.5 gksaxsA ;s vk/s o"kZ osQ fopyu gksrs gSa_ vr% x.ku fØ;k dks ljy cukus osQ fy, bUgsa 2 ls xq.kk dj iwjs o"kZ
osQ fopyu esa cny fy;k tkrk gSA

ijoy;&pØh; ;k v&js[kh; izo`fÙk (Parabolic or Non-linear trend)—ljy js[kh; izo`fÙk dks ,d ?kkrh;
izo`fÙk Hkh dgk tkrk gSA ftu ifjfLFkfr;ksa esa nh?kZ&dkyhu izo`fÙk dk fo'ys"k.k ljy js[kk ls ugha fd;k tk ldrk]
mu ifjfLFkfr;ksa esa f}rh;] r`rh;k prqFkZ ?kkr osQ ,osQUnz oØksa dk iz;ksx fd;k tkrk gSA

 vjs[kh; izo`fÙk dh x.kuk osQ fy, ,osQUnz oØksa dk iz;ksx fd;k tkrk gSA

f}rh; ?kkr osQ ijoyf;d&oØ f}?kkrh; izo`fÙk (Parabolic Curve of the second degree or Quadratic

trend)μf}?kkrh; izo`fÙk dh x.kuk fuEu lehdj.k }kjk dh tkrh gSμ
Y = a + bX + cX2

a, b rFkk c vpj ewY;ksa dh x.kuk fuEu lehdj.kksa dh lgk;rk ls dh tkrh gSμ

izR;{k jhfr y?kq jhfr (eè; o"kZ = 0)

(i) ΣY = Na + bΣX + cΣX2 ΣY = Na + cΣX2

(ii) ΣXY = aΣX + bΣX2 + cΣX3 ΣXY = bΣX2

(iii) ΣX2Y = aΣX2 + bΣX3 + cΣX4 ΣX2Y = aΣX2 + cΣX4  (pw¡fd ΣX = ΣX3 = 0)

O;ogkj esa y?kq jhfr dk iz;ksx vf/d fd;k tkrk gSA

mnkgj.k (Illustration) 10: fuEu osQ fy, f}?kkrh; ijoyf;d oØ dk vUok;kstu dhft,μ

X : 1970 1971 1972 1973 1974 1975 1976 1977 1978

Y : 4 8 9 12 11 14 16 17 26

gy (Solution):  f}?kkrh; ijoyf;d oØ dk lehdj.k % Y = a + bX + cX2

a, b vkSj c dk eku fuEu izdkj Kkr fd;k tk,xkμ

f}?kkrh; ijoyf;d oØ dk vUok;kstu

eè; o"kZ ls
o"kZ Y le; fopyu XY X2 X3 X3 X2Y

X a + bX = Yc

1970 4 – 4 – 16 16 – 64 256 64
1971 8 – 3 – 24 9 – 27 81 72
1972 9 – 2 – 18 4 – 8 16 36
1973 12 – 1 – 12 1 – 1 1 12
1974 11 0 0 0 0 0 0
1975 14 1 14 1 + 1 1 14
1976 16 2 32 4  + 8 16 64
1977 17 3 51 9 + 27 81 153
1978 26 4 104 16 + 64 256 416

N = 9 117 0 131 60 0 708 831
ΣY ΣX ΣXY ΣX2 ΣX3  ΣX4  ΣX2Y
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izlkekU; lehdj.k %

ΣY = Na + cΣX2 ...(i)
ΣXY = bΣX2 ...(ii)

ΣX2Y = aΣX2 + cΣX4 ...(iii)
117 = 9a + 60c ...(i)
131 = 60b ...(ii)
831 = 60c + 708c ...(iii)

lehdj.k (ii) lsμ

131 = 60b

b = 
131
60  = 2.183

lehdj.k (i) dks 20 rFkk lehdj.k (iii) dks 3 ls xq.kk djus ijμ

2340 = 180a + 1200c
2493 = 180a + 2124c

– 924c = – 153
c = 0.166

lehdj.k (i) esa c eku j[kus ijμ

117 = 9a + 60 × .166 or  117 = 9a + 9.96
– 9a = 9.69 – 117  or – 9a = – 107.04 or a = 11.89

vr% izo`fÙk ewY; Kkr djus dk lehdj.k

Y = 11.89 + 2.183X + .166X2 gksxkA

f}?kkrh; izo`fÙk ewY;

X X2 izo`fÙk ewY;
a + bX + cX2 = Yc

– 4 16 11.89 – 8.732 + 2.656 = 5.814
– 3 9 11.89 – 6.549 + 1.494 = 6.835
– 2 4 11.89 – 4.366 + 0.664 = 8.188
– 1 1 11.89 – 2.183 + 0.166 = 9.873
0 0 11.89 +  0 +  0 = 11.890
1 1 11.89 + 2.183 + 0.166 = 14.229
2 4 11.89 + 4.366 + 0.664 = 16.920
3 9 11.89 + 6.549 + 1.494 = 19.833
4 16 11.89 + 8.732 + 2.6 56 = 223.278

ewy leadksa ,oa izo`fÙk ewY; dks fcUnq js[kk i=k ij Hkh izkafdr fd;k x;k tk ldrk gSA

r`rh; ?kkr osQ ijoyf;d&oØ (Parabolic curve of the third degree)μr`rh; ?kkr osQ ijoyf;d&oØ dk
vUok;kstu fuEu lehdj.k }kjk fd;k tkrk gSμ

Y = a + bX + cX2 + dX3

a, b, c rFkk d vpj ewY;ksa dh x.kuk fuEu izlkekU; lehdj.kksa }kjk Kkr dh tkrh gSμ
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izR;{k jhfr

ΣY = Na + bΣX + cΣX2 + dΣX3

ΣXY = aΣX + bΣX2 + cΣX3 + dΣX4

ΣX2Y = aΣX2 + bΣX3 + cΣX4 + dΣX5

ΣX3Y = aΣX3 + bΣX4 + cΣX5 + dΣX6

y?kq jhfr (eè; o"kZ }kjk dkfyd fopyu)μ

ΣY = Na + cΣX2

ΣXY = bΣX2 + dΣX4

ΣX2Y = bΣX2 + dΣX4

ΣX3Y = bΣX4 + dΣX6

  ijoy;μpØh; izo`fÙk fdls dgrs gSa\

y?kqx.kdh; ljy js[kk (Logarithmic Straight Line)μdky&Js.kh osQ fo'ys"k.k esa ;fn vkuqikfrd ifjorZuksa
dks Li"V djuk gks rks xf.krh; ljy js[kk osQ LFkku ij y?kqx.kdh; ljy js[kk dk vUok;kstu fd;k tkrk gSA
bls v¼Z&y?kqx.kdh; ;k ?kkrkadh; oØ (Semi-Logarithmic or Exponential Curve) Hkh dgk tkrk gSA
v¼Z&y?kqx.kdh; izo`fÙk ;k y?kqx.kdh; ljy js[kk dk vUok;kstu fuEu lehdj.k }kjk fd;k tkrk gSμ
Log. Y = Log. a + X Log. b

izlkekU; lehdj.k

izR;{k jhfr y?kq jhfr

Σ Log. Y = N Log. a + Log. bΣX ΣLog. Y = N Log. a
ΣXLog. Y = N Log. aΣX + Log. bΣX2 ΣX Log. Y = Log. bΣX2

izfØ;kμizo`fÙk ewY; Kkr djus dh izfØ;k fuEu izdkj gSμ

(i) X Js.kh osQ eè;&o"kZ ls fopyu Kkr dj fopyu dk oxZ dj mudk ;ksx (ΣX2) dj fy;k tkrk gSA

(ii) Y Js.kh osQ ewy leadksa osQ y?kqx.kd Kkr dj X osQ fopyuksa ls xq.kk dj fy;k tkrk gS (X Log. Y)A

(iii) izlkekU; lehdj.kksa ls Log. a rFkk Log. b dk ewY; Kkr dj fy;k tkrk gSA

(iv) Log. a rFkk Log. b osQ eku dks lehdj.k Log. Y = Log. a + X Log. b esa j[k dj izo`fÙk ewY; Kkr dj
fy, tkrs gSaA

( v) okLrfod izo`fÙk ewY; Kkr djus osQ fy, y?kqx.kdksa osQ izfry?kqx.kd Kkr dj fy, tkrs gSaA

Lo&ewY;kadu (Self Assessment)

1- lqnh?kZdkyhu izo`fÙk dk eki Kkr dhft,μ

1. fuEu leadksa ls izo`fÙk ekiu osQ fy, v¼Z&eè;d jhfr dk iz;ksx dhft,μ

o"kZ % 1970 1971 1972 1973 1974 1975 1976

mRiknu (fe- Vu) % 100 120 95 105 108 102 112

2. fuEukafdr ls U;wure dh oxZ jhfr nh?kZdkyhu izo`fÙk Kkr dhft,μ

o"kZ % 1961 1962 1963 1964 1965

dher (#-) % 83 92 71 90 169
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3. fuEukafdr vk¡dM+ksa ls f}?kkrh; ijoyf;d miufr dk vUrk;kstu dhft,μ
X : 1961 1962 1963 1964 1965 1966 1967 1968 1969

Y : 4 8 9 12 11 14 16 17 26

23-2 lkjka'k (Summary)

• le; dh xfr osQ lkFk&lkFk vkfFkZd ,oa O;olkf;d {ks=k esa dbZ egÙoiw.kZ ifjorZu gksrs jgrs gSa] fdlh
o"kZ dherksa esa o`f¼ dh izo`fÙk n`f"Vxkspj gksrh gS vkSj dHkh deh dh izo`fÙkA tc le; ls laca/ ewY;ksa
dks ,d Js.kh osQ :i esa fy[kk tkrk gS rks ;g dky Js.kh dgykrh gS vkSj le; dh xfr osQ lkFk&lkFk
bu ewY;ksa esa gksus okys mPpkopuksa dk fof/or~ vè;;u dky Js.kh dk fo'ys"k.k dgykrk gSA

• lqnh?kZdkyhu izo`fÙk vFkok miufr fo'ys"k.k dk eq[; mís'; fdlh dky&Js.kh esa ?kfVr Hkwrdkyhu o`f¼
;k Ékl rFkk Hkkoh iwokZuqeku yxkuk gSA miufr (T) dks ekius dh eq[; jhfr;k¡ bl izdkj gSaμ(1)

eqDr&gLr oØ jhfr]  (2) vèkZ&eè;d jhfr] (3) py&ekè; jhfr] rFkk (4) U;wure oxZ&jhfrA

• nh?kZdkyhu izo`fÙk Kkr djus osQ fy, py&ekè; jhfr dk iz;ksx vf/d fd;k tkrk gS D;ksafd ;s lHkh
vYidkyhu mPpkopuksa dks nwj dj ,d lkekU; izo`fÙk dks Li"V djrs gSaA

• U;wure oxZ jhfr }kjk nh?kZdkyhu izòfÙk dk vuqeku xf.krh; lehdj.kksa osQ vk/kj ij yxk;k tkrk gSA bl
jhfr esa U;wure oxZ dh ekU;rk osQ vkèkkj ij loksZi;qDr js[kk (Line of Best Fit) [khaph tkrh gSA

23-3 'kCndks'k (Keywords)

• loksZi;qDrμ tks gj txg mi;qDr gksA

• mnxzμ mèoZ] m¡Qpk] mUur c<+k gqvkA

23-4 vH;kl&iz'u (Review Questions)

1- dky&Js.kh esa lqnh?kZdkyhu izo`fÙk dh foospuk dhft,A

2- py&eè;d jhfr dks foLrkj iwoZd le>kb,A

3- U;wure oxZ jhfr dh x.kuk ij izdk'k Mkfy,A

mÙkj % Lo&ewY;kadu (Answers: Self  Assessment)

1. v¼Z&eè;e % 105 (1971); 107.3 (1995)

2. y = 101 + 17x; 67, 84, 101, 118, 135

3. y = 11.89 + 2.183x + .166x2

23-5 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk

2. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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bdkbZμ24: dky&Js.kh dh fof/ % U;wure oxZ jhfr osQ
fl¼kar ,oa mlosQ vuqiz;ksx (Time-Series Methods :
Principle of Least Square and its Application)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

24.1 U;wure oxZ jhfr osQ fl¼kar (Principle of Least Square Method)

24.2 vpj ewY;ksa dh ifjx.kuk (Calculation of Constant Value)

24.3 le;&bdkb;ksa dh la[;k ;qXe gksuk (Even Number of Time Units)

24.4 le;kofèk dk vfu;fer gksuk (Irregular Time-Period)

24.5 vYidkyhu mPpkopuksa dh eki (Measurement of Short-Time Oscillations)

24.6 U;wure oxZ jhfr osQ vuqiz;ksx (Application of Least Square Method)

24.7 lkjka'k (Summary)

24.8 'kCndks'k (Keywords)

24.9 vH;kl&iz'u (Review Questions)

24.10 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• U;wure oxZ jhfr osQ fl¼kar dh O;k[;k djus esaA

• vpj ewY;ksa dh ifjx.kuk oSQls djsaxs dks tkuus esaA

• U;wure oxZ jhfr osQ vuqiz;ksx dks tkuus esaA

• vYidkyhu mPpkopuksa osQ eki dh O;k[;k djus esaA

izLrkouk (Introduction)

dky Js.kh fof/ dk egRo osQoy vFkZ'kkL=kh osQ fy, gh ugha oju~ ;g O;kikjh] lekt'kkL=kh] oSKkfud]
jktuhfrd 'kkld vkfn osQ fy, Hkh egRoiw.kZ gSA
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;|fi dky&Js.kh fo'ys"k.k dh rduhd osQ fodkl osQ fy, vFkZ'kkL=kh fo'ks"k :i ls mÙkjnk;h gS fdUrq dky

Js.kh dk vè;;u vU; dbZ {ks=kksa osQ deZpkfj;ksa] mnkgj.kkFkZ O;olk;h] lekt'kkL=kh] tho foKkuosÙkk Hkw&xHkZ'kkL=kh]

lkoZtfud LokLF; deZpkjh ,oa vU; osQ fy, Hkh :fpdj gSA dky&Js.kh fof/ dh izo`fÙk dks ekius dh fofHkUu

fof/;k¡ gSaA bUgha fof/;ksa esa ls nh?kZdkyhu izo`fÙk dks ukius osQ fy, U;wure oxZ jhfr dk iz;ksx fd;k tkrk gSA

24-1 U;wure oxZ jhfr osQ fl¼kar (Principle of Least Square)

U;wure oxZ jhfr miufr osQ eki dh loZJs"B jhfr gSA bl jhfr osQ vUrxZr xf.krh; lehdj.kksa osQ iz;ksx }kjk]

U;wure oxZ ekU;rk osQ vkèkkj ij dky&Js.kh osQ fy, lokZfèkd mi;qDr js[kk (line of the best fit) [khaph tkrh

gSA Lej.k jgs ;g js[kk ljy (straight) Hkh gks ldrh gS vkSj ijoyf;d oØ (parabolic curve) osQ :i esa Hkh

[khaph tk ldrh gSA izlkekU; lehdj.kksa (normal equations) dh lgk;rk ls [khaph tkus okyh U;wure oxZ

js[kk] ,d ,slh js[kk gS ftlls ewy leadksa osQ fcUnqvksa osQ fopyuksa osQ oxks± dk tksM+ vU; fdlh Hkh js[kk dh

vis{kkÑr U;wure gksrk gSA ;gh dkj.k gS fd bl jhfr dks ̂ U;wure oxZ jhfr* dh laKk nh tkrh gSA lw=kkuqlkjμ

 Σ(Y – Yc)2 = minimum,  Y = Original Values
Yc = Trend Values of Y series

ljy js[kh; izo`fÙk&vUok;kstu (Fitting a Straight Line Trend)μbl jhfr osQ vuqlkj izo`fÙk Kkr djus osQ

fy, fuEu vkèkkjHkwr lehdj.k (Key Equation) dk iz;ksx fd;k tkrk gSμ

Y = a + bX X = Unit of Time (dky ,dd)

 a and b = Two constants (vpj ewY;)

vpj ewY; ‘a’ tksfd Y-vUr%[k.M (Y-intercept) Hkh dgykrk gS ewy fcUnq (0) vkSj Y-v{k ij fLFkr ml fcUnq

dk vUrj gS] tgk¡ ls miufr js[kk vkjEHk gksrh gSA blh izdkj ‘b’ izo`fÙk js[kk (trend line) osQ <yku dh vksj

laosQr djrk gSA nwljs 'kCnksa esa] ;g bl ckr dks Li"V djrk gS fd le; dh ,d bdkbZ c<+us ls miufr js[kk

fdruh Åij vFkok fdruh uhps dh vksj vxzlj gksrh gSA uhps bl rF; dks fp=k }kjk Hkh Li"V fd;k x;k

gSμ

o 1 2 3 4 5 6

x

Y

a
b

+
6

a
b

+
5

a
b

+
4

a
b

+
3

a
b

+
2

a
b

+

a

a

b

b

b

b

b

b

fp=k 24-1- ljy js[kk dk izfr:i fp=k
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24-2 vpj&ewY;ksa dh ifjx.kuk (Calculation of Constant Values)

U;wure oxZ jhfr esa eq[; leL;k vpj&ewY;ksa dh ifjx.kuk dh gksrh gSA bl lEcUèk esa izk;% nks jhfr;k¡ (v)
nh?kZ jhfr rFkk (c) y?kq jhfr izpfyr gSa] ftudk fofèkor~ vè;;u ge uhps djsaxsμ

(v) nh?kZ jhfr (Least Square Long Method)μbl jhfr osQ vuqlkj ifjx.ku&fØ;k bl izdkj gSμ

(i) lcls igys LorU=k py&ewY;ksa vFkkZr~ le; fcUnqvksa dks X Js.kh ekurs gq,] muosQ fy, izkjEHk ls Øe
la[;k,¡ 1, 2, 3, 4...iz;qDr dh tkrh gSaA okLro esa] ,slk djus dk vFkZ ;g gS izFke dky ,dd ls fiNys
,dd dks ewy fcUnq (origin-0) eku fy;k x;k gSA

(ii) bu Øe&la[;kvksa dks X }kjk O;Dr fd;k x;k gS vkSj budk ;ksx ΣX dj fy;k tkrk gSA

(iii) fiQj Øe&la[;kvksa osQ oxks± dk ;ksx ΣX2 fudkyk tkrk gSA

(iv) X vkSj ewy leadksa vFkkZr~ Y Js.kh osQ rRlaoknh ewY;ksa dh xq.kk djosQ mudk tksM+ ΣXY fudky fy;k
tkrk gSA

(v) Y Js.kh osQ ewY;ksa dk ;ksx djosQ ΣY izkIr fd;k tkrk gSA

(vi) tc ΣX, ΣX2, ΣXY rFkk ΣY ewY; izkIr gks tk,¡ rks blosQ ckn izlkekU; lehdj.kksa esa bu ewY;ksa dks
vkfn"V (substitute) djosQ ‘a’ rFkk ‘b’ osQ ewY; izkIr dj fy, tkrs gSaA fuEu izlkekU; lehdj.kksa dk
iz;ksx fd;k tkrk gSμ

ΣY = Na + bΣX ...(i)
     ΣXY = aΣX + bΣX2 ...(ii)

(vii) vUr esa ‘a’ rFkk ‘b’ osQ ewY; Kkr gks tkus osQ ckn ljy js[kk osQ vkèkkjHkwr lehdj.k (Y = a + bX) dk
iz;ksx djosQ izo`fÙk ewY; fudky fy;s tkrs gSaA

  vpj ewY;ksa dh ifjx.kuk ls vki D;k le>rs gSa\

mnkgj.k (Illustration) 1: fuEu leadksa ls U;wure&oxZ jhfr }kjk miufr ewY; Kkr dhft,μ

o"kZ : 1974 1975 1976 1977 1978 1979

mRiknu (yk[k Vu) : 5 7 9 10 12 17

gy (Solution).

miufr ewY;ksa dk ifjdyu (U;wure oxZ nh?kZ jhfr)

o"kZ mRiknu X oxZ xq.kuiQy miufr ewY;

Y X2 XY a + bX = Ye

1974 5 1 1 5 2.3 + (2.2 × 1) 4.5
1975 7 2 4 14 2.3 + (2.2 × 2) 6.7
1976 9 3 9 27 2.3 + (2.2 × 3) 8.9
1977 10 4 16 40 2.3 + (2.2 × 4) 11.1
1978 12 5 25 60 2.3 + (2.2 × 5) 13.3
1979 17 6 36 102 2.3 + (2.2 × 6) 15.5

;ksx 60 21 91 248 60.0

 ΣY = Na + bΣX ...(i) ΣXY = aΣX + ΣX2 ...(ii)
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60 = 6a + 21b  248 = 21a + 91b

lehdj.k (i) dks 7 ls vkSj lehdj.k (ii) dks 2 ls xq.kk djosQ mu nksuksa dks ?kVkus ijμ
420 = 42a + 147b
496 = ± 42a ± 182b 76 = 35b ∴ b = 2.2
–

vc ‘a’ dk eku Kkr djus osQ fy;s ‘b’ dk ewY; leh- (i) esa j[kus ijμ

60 = 6a + (21 × 2.2) or 6a = 13.8∴ a = 2.3

∴ Y = 2.3 + 2.2X ewy fcUnq 1974 : X bdkbZ = 1 o"kZ]

Y bdkbZ % mRiknu (yk[k Vu)

uksV~l ;g irk yxkus osQ fy, fd x.ku&fØ;k Bhd gS ;k ugha vFkkZr~ mÙkj 'kq¼ gS ;k v'kq¼ gS] bldh

dlkSVh ;g gS fd miufr ewY;ksa dk ;ksx (ΣYc) ewy leadksa vFkkZr~ Y Js.kh osQ ;ksx (ΣY) osQ cjkcj
gksuk pkfg;sA ;fn ;s nksuksa ;ksx cjkcj ugha gSa vFkkZr~ ΣY ≠ ΣYc rks le> yhft;s fd dgha dksbZ
xyrh gks x;h gSA

(c) y?kq jhfr (Least Squares Short-cut Method)μnh?kZ jhfr dh vis{kk y?kq jhfr ljy gksus osQ
lkFk&gh&lkFk 'kh?kzxkeh Hkh gSA vr% fo|k£Fk;ksa dks lnSo bl jhfr dk gh iz;ksx djuk pkfg;sA fØ;k&fofèk
bl izdkj gSμ

(i) loZizFke chp okys o"kZ vFkkZr~ eè;dk&o"kZ (middle or median year) dks 'kwU; ekurs gq, lHkh o"kks±
;k le;&fcUnqvksa osQ dkfyd fopyu (time deviations) fudky fy;s tkrs gSaA Lej.k jgs] 'kwU; ls Åij
okys fopyu Í.kkRed rFkk uhps osQ fopyu èkukRed gksaxsA ijUrq mudk chtxf.krh; ;ksx
(Σ/X) lnSo 'kwU; gksxkA

(ii) ΣY, ΣXY rFkk ΣX2 dh x.kuk dh tk;sxhA

(iii) ‘a’ rFkk ‘b’ dk ewY; fudkyus osQ fy, mi;qZDr lehdj.kksa osQ iz;ksx dh vko'drk ugha gksrh_ cfYd
budh x.kuk fuEu izdkj ls dh tk;sxhμ

a = 
ΣY
N

b = 
Σ
Σ
XY
X 2

(iv) vUr esa vkèkkjHkwr lehdj.k (Y = a + bX) esa Øe'k% X osQ ewY;ksa dks vkfn"V djosQ izo`fÙk&ewY; Kkr dj
fy;s tkrs gSa rFkk mudks fcUnq js[kk ij izkafdr dj nsrs gSaA

mnkgj.k (Illustration) 2: fuEu leadksa dks U;wure oxZ jhfr }kjk ljy js[kk miufr iznku dhft, rFkk miufr
ewY;ksa vkSj ewy leadksa dks xzkiQ isij ij izn£'kr dhft,μ

o"kZ : 1961 1962 1963 1964 1965 1966 1967

mRiknu (dqVy) : 80 90 92 83 94 99 92
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gy (Solution):

miufr ewY;ksa (Trend Values) dk vkdyu (y?kq jhfr)

o"kZ mRiknu le;&fopyu fopyuksa X o Y miufr ewY;

(000 Qnt.) ewy&1964 dk oxZ dh xq.kk

Y X X2 XY a + bX = Yc

1961 80 – 3 9 – 240 90 + (2 × – 3) = 84
1962 90 – 2 4 – 180 90 + (2 × – 2) = 86
1963 92 – 1 1 – 92 90 + (2 × – 1) = 88
1964 83 0 0 0 90 + (2 × 0) = 90
1965 94 + 1 1 + 94 90 + (2 × 1) = 92
1966 99 + 2 4 + 198 90 + (2 × 2) = 94
1967 92 + 3 9 + 276 90 + (2 × 3) = 96

Total 630 0 28 588 – 512 = 56 630

N = 7, ΣY = 630, ΣX = 0, ΣX2 = 28, ΣXY = 56

loZizFke ‘a’ rFkk ‘b’ osQ ewY; Kkr fd;s tk;saxsA

a = 
ΣY
N or

630
7  = 90 b = 

Σ
Σ
XY
X 2

56
28

=  = 2

Q ΣY = Na Q ΣXY = bΣX2

miufr lehdj.kμY = 90 + 2X

ewy = 1964; X bdkbZ = 1 o"kZ] Y bdkbZ = gtkj oqQUry

1960 1961 1962 1963 1964 1965 1966 1967

100

97.5

95

92.5

90

87.5

85

82.5

80

0

ORIGINAL VALUES

TREND VALUES

Y = 90+ 2X

ORIGIN = 1960

ORIGINAL VALUES

TREND VALUES

Y = 90+ 2X

ORIGIN = 1960

o"kZ

mR
ik
nu

 (
gt

kj 
oqQ
Ur
y
)

ljy js[kh; miufr

fp=k 24-2- js[kh; izo`fÙk
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bl izdkj fofHkUu o"kks± osQ fy, laxf.kr fd;s x;s miufr ewY;ksa (84, 86, 88, 90, 92, 94 rFkk 96) dks fcUnq&js[kh;
i=k ij izkafdr djus ij tks oØ rS;kj gksxk mls izo`fÙk&js[kk dgsaxsA

mnkgj.k (Illustration) 3: fuEukafdr leadksa ls U;wure&oxZ jhfr }kjk nh?kZdkyhu izo`fÙk ewY; Kkr dhft, rFkk
1972-73 o"kZ osQ fy;s lEHkkfor mRiknu ewY; dk vuqeku yxkb,μ

o"kZ : 1966-67 1967-68 1968-69 1969-70 1970-71

mRiknu (yk[k Vu) : 83 92 71 90 169

gy (Solution)

miufr&ewY;ksa dk vkdyu (y?kq jhfr)

o"kZ mRiknu le;&fopyu oxZ X × Y izo`fÙk&ewY;
(yk[k Vu) ewy 1968-69

Y X X2 XY a + bX = Yc

1966-67 83 – 2 4 – 166 101 + (17 × – 2) = 67
1967-68 92 – 1 1 – 92 101 + (17 × – 1) = 84
1968-69 71 0 0 0 101 + (17 × 0) = 101
1969-70 90 + 1 1 + 90 101 + (17 × 1) = 118
1970-71 169 + 2 4 + 338 101 + (17 × 2) = 135

N = 5 ΣY = 505 ΣX = 0 10 + 170 ΣY = ΣYc = 505

izlkekU; lehdj.k (Normal Equation)—

   ΣY = Na ∴ a = 
ΣY
N

=
505
5

 = 101

ΣXY = bΣX2 ∴ b = 
Σ
Σ
XY
X 2 =

170
10  = 17

miufr lehdj.k (Trend Equation)

Y = 101 + 17X ewy&1968,69, X-bdkbZ% 1 o"kZ] Y-bdkbZ % yk[k Vu

1972-73 o"kZ osQ fy;s iwokZuqekfur mRiknu

o"kZ 1972-73 osQ fy;s X = 4 (1970-71 → + 2; 1971-72 → + 3)

Y = 101 + (17 × 4) = 169 yk[k Vu

mnkgj.k (Illustration) 4: fuEu leadksa dks ljy js[kk miufr iznku dhft, vkSj miufr ewY; Kkr dhft,A
o"kZ 1976 osQ fy, deZpkfj;ksa dh la[;k vuqekfur dhft,μ

o"kZ : 1971 1972 1973 1974 1975

deZpkfj;ksa dh la[;k : 100 120 130 140 160
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gy (Solution): miufr ewY;ksa (Trend Values) dk vkdyu (y?kq&jhfr)

Year Employees Dev. 1973 Squares Product Trend (T)

X Y X X2 XY Y = a + bX Yc

1971 100 – 2 4 – 200 130 + (14 × – 2) = 102
1972 120 – 1 1 – 120 130 + (14 × – 1) = 116
1973 130 0 0 0 130 + (14 × 0) = 130
1974 140 + 1 1 + 140 130 + (14 × 1) = 144
1975 160 + 2 4 + 320 130 + (14 × 2) = 158

N = 5 ΣY = 650 ΣX = 0 ΣX2 = 10 ΣXY = 140 SYc = 650

a = 
ΣY
N

=
650
5

 = 130 b = Σ
Σ
XY
X 2 =

140
10

 = 14

miufr lehdj.k (Trend Equation)—Y = 130 + 14X

ewwy o"kZ = 1973, X bdkbZ = 1 o"kZ] Y bdkbZ = deZpkjh&la[;k

1 tqykbZ 1976 dks deZpkfj;ksa dh la[;k dk vuqekuμ

o"kZ 1976 osQ fy, X = + 3 or Y = 130 + (14 × 3) = 172

24-3 le;&bdkb;ksa dh la[;k ;qXe gksuk (Even Number of Time Units)

tc voyksduksa ;k le;&bdkb;ksa dh la[;k ;qXe gks (tSls 6, 8, 10 ;k 12 vkfn) rks ,slh fLFkfr esa y?kq jhfr
osQ vUrxZr fopyu osQ fy, X dh bdkbZ vkèks&o"kZ (le;&pØ ok£"kd gksus ij) osQ cjkcj gh eku yh tkrh
gSA blls fopyu n'keyo (tSlsμ 0.5, – 1.5 rFkk + 0.5, + 1.5 vkfn) esa vk,axs ijUrq x.ku&fØ;k dks ljy
cukus osQ fy, mUgsa nqxuk dj fy;k tkrk gSA 'ks"k&fØ;k iwoZor~ jgrh gSA mnkgj.k uhps nsf[k,A

mnkgj.k (Illustration) 5% fuEu vk¡dM+ksa dks U;wure oxZ jhfr }kjk ljy js[kh; miufr iznku dhft, vkSj
miufr ewY; Kkr dhft,A ifjorZu dh leku&nj ekurs gq, o"kZ 2000 osQ fy, lEHkkO; vk; vuqekfur dhft,μ
Year : 1991 1992 1993 1994 1995 1996 1997 1998
Income (Lakh Rs.) : 38 40 65 72 69 60 87 95

gy (Solution): pw¡fd ;gk¡ le;&bdkb;ksa dh la[;k ;qXe (even) gSA vr% ewy&fcUnq (origin) chp osQ nks o"kks±
(1994 rFkk 1995) dk eè;&o"kZ 1994.5 gksxkA mlls fopyu ysus osQ ckn fopyuksa dks lqfoèkk dh n`f"V ls  nqxuk
dj fy;k x;k gSA lw=kkuqlkjμ

X = 
t − ( )

/ ( )
X dk eè; fcUnq

vUrjky1 2
;k = 

t − (mid point )
/ ( )

 of X
interval1 2

;gk¡ vUrjky ls vk'k; o"kks± vFkkZr~ X osQ ewY;ksa esa le;&le; (times-difference) ls gS tks ;gk¡ 1 o"kZ gSA vr%
izFke X (1991) dk eku fuEu gksxkμ

for t = 1991, X = 
t −

=
−

=
−1994 5

1 2 1
1991 1994 5

0 5
3 5

0 5
.

/ ( )
.

.
.

.
 = – 7
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U;wure oxZ y?kq&jhfr }kjk miufr ewY;ksa dk ifjdyu

o"kZ vk;
t − 1994 5

0 5
.

.
oxZ xq.kuiQy miufr ewY;

(yk[k #-) X × Y (Trend Values)

X Y X X2 XY a + bX = Yc

1991 38 – 7 49 – 266 65.75 + 3.67 × – 7 = 40.06
1992 40 – 5 25 – 200 65.75 + 3.67 × – 5 = 47.40
1993 65 – 3 9 – 195 65.75 + 3.67 × – 3 = 54.74
1994 72 – 1 1 – 72 65.75 + 3.67 × – 1 = 62.08
1995 69 + 1 1 + 69 65.75 + 3.67 × 1 = 69.42
1996 60 + 3 9 + 180 65.75 + 3.67 × 3 = 76.76
1997 87 + 5 25 + 435 65.75 + 3.67 × 5 = 84.10
1998 95 + 7 49 + 665 65.75 + 3.67 × 7 = 01.44

N = 8 526 ΣX = 0 168 + 616 ΣYc = ΣY = 526.00

ljy miufr js[kh; lehdj.kμ Y = a + bX

a = 
ΣY
N

=
526
8  = 65.75 b = 

Σ
Σ
XY

X2  = 
616
168  = 3.67

vr% vHkh"V lehdj.kμ Y = 65.75 + 3.67X

ewy&fcUnq = 1994.5, X bdkbZ = vkèkk o"kZ] Y bdkbZ = vk; yk[k #-

o"kZ 2000 osQ fy, iwokZuqekfur vk; X = 
2000 1994 5

0 5
5 5
0 5

−
=

.
.

.

.
 + 11

or Y = 65.75 + (3.67 × 11) = 106.12

vr% 2000 o"kZ dh iwokZuqekfur vk; 106.12 yk[k #- gSA

24-4 le;kofèk dk vfu;fer gksuk (Irregular Time-Period)

tc X-Js.kh vFkkZr~ le;kofèk vfu;fer gksrh gS rc y?kq&jhfr }kjk fopyu ysus ij fopyuksa dk ;ksx vfèkdrj
'kwU; ugha gksrk (ΣX ≠ 0)A ,slh fLFkfr esa a rFkk b dk eku izR;{kr% izlkekU; lehdj.kksa }kjk Kkr djuk iM+rk
gSA

;fn X-Js.kh ;k le;kofèk vfu;fer gS ijarq fopyuksa dk ;ksx fiQj Hkh 'kwU; gks
tk, (ΣX = 0), rc ‘a’ rFkk ‘b’ dk eku y?kq jhfr }kjk Kkr fd;k tk ldrk gSA

mnkgj.kk (Illustration) 6: ,d phuh fey osQ mRiknu osQ lead uhps fn, x, gSaA (i) U;wure oxZ jhfr }kjk
ljy js[kh; miufr dk vklatu dhft, rFkk miufr ewY; Kkr dhft,A (ii) miufr dks fujLr dhft, rFkk
crkb, fd dky&Js.kh osQ vU; dkSu&ls la?kVd 'ks"k jg x, gSaA (iii) phuh&mRiknu esa o`f¼ dh ekfld nj D;k
gS\

o"kZ : 1973 1975 1976 1977 1978 1979 1982

mRiknu : 77 88 94 85 91 98 90
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Solution.  pw¡fd fopyuksa dk ;ksx 'kwU; ugha gS vFkkZr ΣX ≠ 0 vr% ‘a’ rFkk ‘b’ dk eku izR;{k :i ls izlkekU;
lehdj.kksa }kjk izkIr fd;k tk,xkμ

ljy js[kh; miufr dk fuèkkZj.k (U;wure&oxZ jhfr)

o"kZ mRiknu le;&fopyu fopyuksa dk X o Y miufr ewY; Y – Yc

ewy&1977 oxZ dh xq.kk (milkfnr) (milkfnr)

Year Y X X2 XY a + bX = Yc

(i) (ii) (iii) (iv) (v) (vi) (vii)

1973 77 – 4 16 – 308 83.3 – 6.3

1975 88 – 2 4 – 176 86.0 + 2.0

1976 94 – 1 1 – 94 87.4 + 6.6

1977 85 0 0 0 88.8 – 3.8

1978 91 + 1 1 + 91 90.2 + 0.8

1979 98 + 2 4 + 196 91.6 + 6.4

1982 90 + 5 25 + 450 95.7 – 5.7

N = 7 ΣY = 623 + 1 51 + 159 ΣYc = 623 Σ(Y – Yc) = 0

ΣY = Na + bΣX ΣXY = aΣX + bΣX2

N = 7, ΣY = 623,   ΣX = 1, ΣX2 = 51, ΣXY = 159

nksuksa izlkekU; lehdj.kksa esa ewY; vkfn"V djus ijμ
623 = 7a + b ...(i)
159 = a + 51b ...(ii)

lehdj.k (ii) dks 7 ls xq.kk djus ij vkSj mls lehdj.k (i) esa ls ?kVkus ijμ
623 = 7a + b ...(i)

 1113 = 7a + 357b ...(iii)
– – –

– 490 = – 356b ∴ b = 490/356 = 1.38

‘b’ dk eku lehdj.k (i) esa vkfn"V djus ijμ

623 = 7a + 1.38 ;k 7a = 623 – 1.38 ∴ a = 621.62/7 = 88.803

vr% ljy js[kh; miufr lehdj.k (Y = a + bX) gSμ
 Y = 88.803 + 1.38X

ewy&fcUnq = 1977, X bdkbZ = 1 o"kZ] Y bdkbZ = gtkj oqQUry

miufr ewY; (Trend Values of Yc) ifjdfyr djosQ dkWye (vi) esa j[ks x, gSaA

(ii) miufr dks fujLr ;k i`Fkd djus osQ ckn gekjs ikl pØh;] vkrZo fopj.k rFkk vfu;fer
mPpkopu 'ks"k jg tkrs gSa vFkkZr~ O – T = S + C + I

(iii) phuh mRiknu dh o`f¼ dh ekfld&nj dk vkx.kuμ

ok£"kd o`f¼ ;k b = 1.38 gSA vr% ekfld o`f¼&nj = b/12 ekg

1.38/12 = 0.115 gtkj oqQUry ;k 115 oqQUry
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Illustration 7. fuEu vk¡dM+ksa dks U;wure oxZ jhfr }kjk ljy js[kh; miufr iznku dhft, rFkk o"kZ 1990 osQ fy,
fcØh dh ek=kk dk vuqeku yxkb,μ

o"kZ : 1960 1965 1970 1975 1980 1985

foØh : 12 15 17 22 24 30

gy (Solution):  bl iz'u esa nks fof'k"Vrk,¡ gSaA izFke] le;&bdkb;ksa dh la[;k ;qXe (even) gSA vr%
ewy&fcUnq (origin) chp osQ nks o"kks± (1970 rFkk 1975) dk eè;&o"kZ vFkkZr~ 1972.5 gksxkA nwljk] le;&bdkb;ksa
esa 5 o"kZ dk le; vUrjky (time-interval) gSA vr% o"kZ 1960 dk fopyu (X) fuEuor~ gksxk vFkkZr~μ

X = 
t −
×

=
−
×

=
−1972 5

1 2
1960 1972 5

0 5 5
12 5
2 5

.
/

.
.

.
.(interval)  = – 5

blh izdkj vxys fopyu (X) Øe'k% – 3, – 1, + 1, + 3, + 5 vk,¡xsA

U;wure oxZ y?kq&jhfr }kjk ljy&js[kh; miufr fuèkkZj.k

Year Sale Lakh Rs. t − 1972.5
2.5

Squares X × Y Trend Values

Product

X Y X X2 XY a + bX = Yc

1960 12 – 5 25 – 60 20 + (1.74 × – 5) = 11.30
1965 15 – 3 9 – 45 20 + (1.74 × – 3) = 14.78
1970 17 – 1 1 – 17 20 + (1.74 × – 1) = 18.26
1975 22 + 1 1 + 22 20 + (1.74 × 1) = 21.74
1980 24 + 3 9 – 72 20 + (1.74 × 3) = 25.22
1985 30 + 5 25 + 150 20 + (1.74 × 5) = 28.70

N = 6 ΣY = 120 0 70 + 122 120.00

pw¡fd ΣX = 0, vr% ‘a’ rFkk ‘b’ dk eku y?kq&jhfr }kjk Kkr fd;k tk,xkμ

a = 
ΣY
N

=
120
6

 = 20 b = 
Σ
Σ
X
X2

Y
=

122
70

 = 1.74

vr% miufr js[kk (trend line) : Y = 20 + 1.74X

o"kZ 1990 osQ fy, iwokZuqekfur fcØhμ1990 osQ fy, X = + 7

∴ Y = 20 + (1.74 × 7) = 32.18 yk[k #-

24-5 vYidkyhu mPpkopuksa dh eki (Measurement of Short-Time
Oscillations)

dky&ekykvksa ij nh?kZdkyhu izo`fÙk vkSj vYidkyhu mPpkopuksa nksuksa dk gh lkewfgd izHkko iM+rk gSA
nh?kZdkyhu mPpkopuksa dk eki miufr (Trend) dh lgk;rk ls fd;k tkrk gSA py ekè; ;k U;wure oxZ jhfr
}kjk  x.kuk fd;s x;s izo`fÙk ewY;ksa dks ewy leadksa esa ls fujflr dj fn;k tkrk gS rks vYidkyhu mPpkopu
'ks"k jg tkrs gSaA bu 'ks"kksa esa vYidkyhu mPpkopuksa vkrZo] pØh; o nSo ifjorZuksa dks 'kkfey djrs gSaA

mnkgj.k (Illustration) 8: fuEu vk¡dM+ksa ls vYidkyhu Kkr dhft, rFkk mudks xzkiQ isij ij iznf'kZr
dhft,%
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o"kZ : 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959

ewY; (#-) : 10 8 9 16 11 12 10 17 9 10

gy (Solution): O = T + S + C + I

⇒ O – T = S + C + I

o"kZ ewY; 3-o"khZ; py ;ksx 3-o"khZ; py ekè; vYidkyhu mPpkopu

I II III IV (II)–(IV)

1950 10 — — —
1951 8 27 9 – 1
1952 9 33 11 – 2
1953 16 36 12 + 4
1954 11 39 13 – 2
1955 12 33 11 + 1
1956 10 39 13 – 3
1957 17 36 12 + 5
1958 9 36 12 – 3
1959 10 — — —

xzkiQ %

iSekuk % 1 lseh = 1 o"kZ

1 lseh = 1 bdkbZ

fp=k 24%3
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fVIi.kh % mi;qZDr vkadM+ksa esa ,d o"kZ osQ fy, osQoy ,d gh voyksfdr ewY; fn;k x;k gS vr% ;gka vkrZo fopj.k
Kkr ugha fd;s tk ldrs gSaA

;fn lw=k % O = T + S + C + I

⇒ O – T = S + C + I (vYidkyhu mPpkopu)

⇒ O – T = C + I
;fn ;g eku fy;k tk; fd dky la[;k esa vkrZo fopj.k ugha gSaA nk;sa i{k dks pØh; mPpkopu dh eki ekuk tk
ldrk gSA

mnkgj/k (Illustration) 9: fuEu vk¡dM+ksa osQ U;wure oxZ jhfr }kjk vYidkyhu mPpkopu ;k pØh; ifjorZu Kkr
djsa %

o"kZ : 19901991 1992 1993 1994 1995 1996 1997

ewY; : 24 19 25 24 23 20 25 30

gy (Solution): ekuk x = 
o" kZ − 1993 5

5
.

.

o"kZ y x x2 xy T = a + bx y – T
(i) (ii) (iii) (iv) (v) (vi) (vii) = (ii) – (vi)

1990 24 – 7 49 – 168 21.42 2.68
1991 19 – 5 25 – 95 22.08 – 3.08
1992 25 – 3 9 – 75 22.75 2.25
1993 24 – 1 1 – 24 23.42 0.58
1994 23 1 1 23 24.08 – 1.08
1995 20 3 9 60 24.75 – 4.75
1996 25 5 25 125 25.42 – 0.42
1997 30 7 49 210 26.08 3.92

;ksx 190 0 168 56 190.00

y = a + bx

⇒ Σy = na + bΣx ⇒ a = 
Σy
n

=
190
8  = 23.75

Σxy = aΣx + bΣx2  ⇒ b = 
Σ
Σ

xy
x2

56
108

=  = 0.33

bl izdkj

y = 23.75 + 0.33x

x osQ eku – 7, – 5, – 3, – 1, 1, 3, 5, 7 j[kus ij]

izo`fÙk ewY; T mi;qZDr lkj.kh osQ LrEHk (vi) esa fn;s x;s gSaA LrEHk (ii) osQ ekuksa esa LrEHk (iv) osQ ekuksa dks ?kVkdj
LrEHk (vii) izkIr fd;k x;k gSA LrEHk (vii) osQ eku gh vHkh"V vYidkyhu mPpkopu osQ eki gSaA ;g ekurs
gq, fd Js.kh esa vkrZo fopj.k ugha gSaA ;gh eki pØh; mPpkopu osQ eki ekus tk ldrs gSaA

;fn xq.kkRed izfrn'kZ fy;k tk; rks
O = T × S × C × I



uksV

LOVELY PROFESSIONAL UNIVERSITY 349

bdkbZ—24% dky&Js.kh dh fof/ % U;wure oxZ jhfr osQ fl¼kar ,oa mlosQ vuqiz;ksx

⇒
O
T = S × C × I vYidkyhu mPpkopu

;k
O
T = C × I pØh; ifjorZu (S u gks rks)

vFkok izfr'kr esa

pØh; ifjroZu = 
O
T

 × 100

o"kZ ewy lead miufr
O
T

 × 100

O T

1990 24 21.42 112.04
1991 19 22.08 86.05
1992 25 22.75 109.89
1993 24 23.42 102.48
1994 23 24.08 95.51
1995 20 24.75 80.80
1996 25 25.42 98.35
1997 30 26.08 115.03

— —

24-6 U;wure oxZ jhfr osQ vuqiz;ksx (Application of Least Square Method)

jhfr osQ vuqiz;ksxμ,d xf.krh; fofèk gksus osQ dkj.k ;g miufr&ekiu dh loZJs"B jhfr ekuh tkrh gSA (1)

bl jhfr osQ }kjk izkIr miufr&ewY; vfèkd mi;qDr vkSj okLrfodrk osQ fudV gksrs gSa D;ksafd mudk ifjx.ku
lqfuf'pr xf.krh; fl¼kUrksa osQ vkèkkj ij fd;k tkrk gSA (2) bl jhfr }kjk izkIr dh xbZ js[kk] loksZi;qDr js[kk
(line of best fit) gksrh gS D;ksafd ;g og js[kk gS ftlls èkukRed ,oa Í.kkRed fopyuksa dk ;ksx 'kwU; gksrk
gS vFkkZr~ Σ(Y – Yc) = 0 vkSj fopyu&oxks± dk ;ksx Σ(Y – Yc)2 U;wure (least) gksrk gSA (3) ;g jhfr O;fDrxr
vfHkufr (bias) ls loZFkk eqDr gSA (4) fiQj] bl jhfr dh lgk;rk ls vxys o"kks± osQ fy, loksZi;qDr iwokZuqeku
yxk, tk ldrs gSaA (5) bl jhfr osQ }kjk lHkh o"kks± osQ fy, miufr&ewY; izkIr fd, tk ldrs gSa tcfd vU;
jhfr;ksa] tSls py ekè; jhfr esa ,slk gksuk lEHko ugha gSA

jhfr dh ifjlhek,¡ (Limitations)μ(1) bl jhfr dh x.ku&fØ;k cgqr tfVy gS vkSj blesa le; Hkh vfèkd
yxrk gSA (2) bl jhfr dk iz;ksx o`f¼&oØksa osQ vUok;kstu esa ugha fd;k tk ldrk tcfd mudk vk£Fkd ,oa
O;kolkf;d {ks=k esa fo'ks"k egRo gSA (3) ,d mi;qDr lehdj.k dk pquko u gksus ij fudkys x, fu"d"kZ
HkzekRed fl¼ gksrs gSaA (4) ,d xf.krh;&jhfr gksus osQ dkj.k blesa yphysiu dk vHkko gSA ;fn Js.kh esa ,d
ewY; tksM+ ;k ?kVk fn;k tk, rks u;k miufr&lehdj.k nqckjk izkIr djuk iM+rk gS tcfd py&ekè; jhfr esa
,slk ugha gksrkA (5) bl jhfr }kjk iwokZuqeku osQoy nh?kZdkyhu fopj.kksa ;k miufr ij vkèkkfjr gksrs gSa vkSj
ekSleh] pØh; rFkk vfu;fer fopj.kksa ij dksbZ è;ku ugha fn;k tkrkA è;ku jgs] miufr&vkèkkfjr iwokZuqeku
(forecasts or predictions) rHkh loksZi;qDr gks ldrs gSa tc Js.kh osQ pjksa vkSj le; osQ chp iQyukRed
(functional) lEcUèk gks vU;Fkk buosQ fu"d"kZ [krjukd gks ldrs gSaA loZJh fjfXxyeSu ,oa Úkbch
(Riggleman and Frisbee) dk Hkh dguk gS fd ¶miufr&vUok;kstu dh ;g jhfr vius esa dksbZ nks"k jfgr uhfr
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ugha gSμokLro esa ;g vusd xEHkhj foHkzeksa dks mRiUu djus dh nks"kh gSA bldk iz;ksx rc rd ugha djuk pkfg,
tc rd fd vk£Fkd fo'ys"k.k }kjk bls n`<+rkiwoZd fu;fU=kr u dj fy;k tk,A miufr vUok;kstu lkaf[;d osQ
fu.kZ; ij fuHkZj djrk gS] blfy, ,d eqDr&gLr&js[kk }kjk fd;k x;k LoSQp xf.krh; lw=k }kjk rS;kj fd, x,
fjiQkbUM LoSQp ls dgha vfèkd O;kogkfjd gks ldrk gSA¸

Lo&ewY;kadu (Self Assessment)

1- fuEufyf[kr iz'uksa dks gy dhft,&

1. ljy js[kk izo`fÙk dk vklatu dhft, rFkk izo`fÙk ewY;ksa dks Kkr dhft,μ

o"kZ : 1995 1996 1997 1998 1999

ykHk (gtkj #i;s esa) : 4 7 3 6 8

2. vxzfyf[kr laedksa ls U;wure oxZ fof/ }kjk miufr ewY;ksa dks Kkr dhft,μ

o"kZ : 1991 1992 1993 1994 1995

mRiknu : 4 5 7 9 10

3. fuEu vkadM+ksa ls U;wure oxZ fof/ }kjk ljy js[kk miufr dk vklatu dhft,μ

o"kZ : 1984 1985 1986 1987 1988 1989

mRiknu (djksM+ #i;s esa) : 7 10 12 14 17 24
4. fuEufyf[kr leadksa ls U;wure oxZ jhfr }kjk nh?kZdkyhu izo`fÙk ewY; Kkr dhft, rFkk 1992 o"kZ osQ fy,

lEHkkfor mRiknu ewY; dk vuqeku yxkb,μ

o"kZ : 1986 1987 1988 1989 1990

mRiknu : 83 92 71 90 169

5. fuEu leadksa ls U;wure oxZ fof/ }kjk izo`fÙk Kkr dhft,μ

o"kZ : 1986 1987 1988 1989 1990 1991 1992

fcfØ : 40 45 46 41 48 49 46

6. fuEu vkadM+ksa ls U;wure oxZ jhfr }kjk miufr ewY; Kkr dhft, vkSj okLrfod ewY;ksa rFkk miufr ewY;ksa
dks ,d xzkiQ isij ij vafdr dhft,μ

o"kZ : 1990 1991 1992 1993 1994

mRiknu (gtkj Vu esa) : 35 46 36 46 53

7. fuEu leadksa ls U;wure oxZ jhfr }kjk (1986 dks mn~xe o"kZ ;k 1987 dks mn~xe o"kZ ;k 1989 dks
mn~xe o"kZ ekudj) ljy js[kk dk vklatu djks rFkk izo`fÙk ewY;ksa dks fcUnqjs[k ij vafdr djksA 1993

o"kZ osQ fy, miufr ewY; dk vuqeku Hkh yxkb,μ

o"kZ : 1987 1988 1989 1990 1991

foØ; (yk[k #i;s esa) : 45 56 78 46 75

8. U;wure oxZ jhfr }kjk fuEufyf[kr leadksa ls miufr ewY; Kkr dhft, rFkk 1995 osQ fy, miufr ewY;
dk vuqeku yxkb,μ

o"kZ : 1987 1988 1989 1990 1991 1992 1993 1994

mRiknu (Vu) : 80 90 92 83 94 98 92 95
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24-7 lkjka'k (Summary)

• U;wure oxZ jhfr miufr osQ eki dh loZJs"B jhfr gSA bl jhfr osQ vUrxZr xf.krh; lehdj.kksa osQ iz;ksx
}kjk] U;wure oxZ ekU;rk osQ vkèkkj ij dky&Js.kh osQ fy, lokZfèkd mi;qDr js[kk (line of the best

fit) [khaph tkrh gSA

• izlkekU; lehdj.kksa (normal equations) dh lgk;rk ls [khaph tkus okyh U;wure oxZ js[kk] ,d ,slh
js[kk gS ftlls ewy leadksa osQ fcUnqvksa osQ fopyuksa osQ oxks± dk tksM+ vU; fdlh Hkh js[kk dh vis{kkÑr
U;wure gksrk gSA

• U;wure oxZ jhfr esa eq[; leL;k vpj&ewY;ksa dh ifjx.kuk dh gksrh gSA bl lEcUèk esa izk;% nks jhfr;k¡
(v) nh?kZ jhfr rFkk (c) y?kq jhfr izpfyr gSaA

• nh?kZ jhfr dh vis{kk y?kq jhfr ljy gksus osQ lkFk&gh&lkFk 'kh?kzxkeh Hkh gSA vr% fo|k£Fk;ksa dks lnSo
bl jhfr dk gh iz;ksx djuk pkfg;sA

• dky&ekykvksa ij nh?kZdkyhu izo`fÙk vkSj vYidkyhu mPpkopuksa nksuksa dk gh lkewfgd izHkko iM+rk gSA
nh?kZdkyhu mPpkopuksa dk eki miufr (Trend) dh lgk;rk ls fd;k tkrk gSA

• miufr&ewY; vfèkd mi;qDr vkSj okLrfodrk osQ fudV gksrs gSa D;ksafd mudk ifjx.ku lqfuf'pr
xf.krh; fl¼kUrksa osQ vkèkkj ij fd;k tkrk gSA

• o"kks± osQ fy, miufr&ewY; izkIr fd, tk ldrs gSa tcfd vU; jhfr;ksa] tSls py ekè; jhfr esa ,slk gksuk
lEHko ugha gSA

• ,d xf.krh;&jhfr gksus osQ dkj.k blesa yphysiu dk vHkko gSA ;fn Js.kh esa ,d ewY; tksM+ ;k ?kVk
fn;k tk, rks u;k miufr&lehdj.k nqckjk izkIr djuk iM+rk gS tcfd py&ekè; jhfr esa ,slk ugha gksrkA

• miufr vUok;kstu lkaf[;d osQ fu.kZ; ij fuHkZj djrk gS] blfy, ,d eqDr&gLr&js[kk }kjk fd;k x;k
LoSQp xf.krh; lw=k }kjk rS;kj fd, x, fjiQkbUM LoSQp ls dgha vfèkd O;kogkfjd gks ldrk gSA¸

24-8 'kCndks'k (Keywords)

• fjiQkbUMμ ifj"dkjA

• vUok;kstuμ mi;qDr] mi;qDrrkA

• izlkekU;μ izleA

24-9 vH;kl&iz'u (Review Questions)

1. U;wure oxZ jhfr osQ fl¼kar ij izdk'k Mkfy,A

2. vpj ewY;ksa dh ifjx.kuk fdl izdkj dh tkrh gSA

3. U;wure oxZ jhfr esa y?kq jhfr osQ iz;ksx dh foospuk dhft,A

4. vYidkyhu mPpkopuksa dks mnkgj.k nsdj le>kb,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 4.2, 4.9, 5.6, 6.3, 7 2. 3.8, 5.4, 7, 8.6, 10.2

3. 6.30, 9.38, 12.46, 15.54, 18.62, 21.70



352 LOVELY PROFESSIONAL UNIVERSITY

uksV

vFkZ'kkL=k esa lkaf[;dh; fof/;k¡

4. 67, 84, 101, 118, 135

5. y = 45 + x, tgka x = o"kZ – 1989, izo`fÙk ewY; % 42, 43, 44, 45, 46, 47, 48

6. y = 42 + 4.2x, x = o"kZ – 1992

7. 50, 55, 60, 65, 70, 1993 dk vuqeku = 80

8. 86.20, 87.92, 89.64, 91.36, 93.08, 94.80, 96.52 osQ fy, vuqeku = 98.24

24-10 lanHkZ iqLrosaQ (Further Readings)

1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055

2. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZμ25: py&ekè; dh jhfr

(Methods of Moving Average)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

25.1 xfreku (;k pky) ekè; dh fof/ (Method of Moving Averages)

25.2 py&ekè; jhfr dk mi;ksx (Use of Moving Average Method)

25.3 ewy lead ,oa py ekè;ksa dks fcUnqjs[kh;&i=k ij vafdr djuk (Locate the Plot Original
and Moving Average on the Dotted Paper)

25.4 py&ekè;ksa dh fo'ks"krk,¡ (Characteristics of Moving Averages)

25.5 lkjka'k (Summary)

25.6 'kCndks'k (Keywords)

25.7 vH;kl&iz'u (Review Questions)

25.8 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• xfreku ekè; fof/ dks rFkk mudh fo'ks"krkvksa dks le>us esaA

• py ekè; jhfr osQ mi;ksx dks tkuus esaA

• ewy lead ,oa py ekè;ksa dks fcUnqjs[kh; i=k ij oSQls vafdr djsaxs\ bls le>us esaA

izLrkouk (Introduction)

py&ekè; dky&Js.kh osQ leadksa osQ ^fof'k"V* lekUrj ekè; gksrs gSaA py ekè; vkSj lekUrj ekè; esa eq[;
vUrj ;g gS fd lekUrj ekè; iwjs le; osQ fy, ,d&gh gksrk gS tcfd py&ekè; vusd gksrs gSaA bl jhfr
esa loZizFke ;g fuf'pr djuk iM+rk gS fd py ekè; fdrus o"khZ; gks\ D;ksafd vofèk osQ v;qXe (odd) gksus
ij py ekè; 3, 5, 7, 9, 11 o"khZ; gks ldrk gS vkSj vofèk osQ ;qXe (even) gksus ij py&ekè; 4, 6, 8, 12 o"khZ;
gks ldrk gSA ;|fi blosQ fy, dksbZ fuf'pr fu;e ugha gSA fiQj Hkh py&ekè; dh vofèk dk pquko djrs le;
ewY;ksa esa mrkj p<+ko o inksa dh la[;k dks è;ku esa j[kk tkuk pkfg,A

25-1 xfreku (;k py) ekè; dh fof/ (Method of Moving Averages)

ekuk fd fdlh Js.kh osQ in&ewY; v1, v2, v3, v4, v5, v6, v7, v8, v9, gSaA
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ekuk fd ge rhu&rhu in&ewY;ksa esa lekUrj ekè; fuEu izdkj fudkyrs gSa %

igyk ekè; = 
v v v1 2 3

3
+ +

, igys rhu in&ewY;ksa dk ekè;

nwljk ekè; = 
v v v2 3 4

3
+ +

, igys in&ewY; dks NksM+dj ,d u;k in&ewY; 'kkfey djosQ ekè;

rhljk ekè; = 
v v v3 4 5

3
+ +

, nwljs in&ewY; dks NksM+dj ,d u;k in&ewY; 'kkfey djosQ ekè;

vfUre ekè; = 
v v v7 8 9

3
+ +

, blh Øe dh iqujko`fÙk gksrh jgrh gS tc rd vfUre in&ewY; rd

ugha igqap tkrsA

ekè; ij vk/kfjr gS] vr% ekè; osQ lHkh nks"k blesa Hkh ik;s tkrs gSa] nwljs pØh; izHkkoksa dks nwj djus esa ;g
jhfr liQy ugha gks ikrh gSA bl izdkj miufr Kkr djus dh ;g jhfr lUrks"ktud ugha gSA

mnkgj.k (Illustration) 1: fuEu vkadM+ksa osQ vk/kj ij vèkZ&eè;d jhfr dks viukdj izo`fÙk (Trend) dh
tkudkjh djsa %
Determine the trend of the following data by semi-average method :

o"kZ (Year) : 1960 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

fu;kZr (djksM+ #- esa) : 10 14 13 12 10 15 17 13 15 19 21 18 17 17 18 19

gy (Solution) :

o"kZ (Year) fu;kZr (Export)

1960 10

1961 14

1962 13

1963 12

1964 10

1965 15

1966 17

1967 13

1968 15

1969 19

1970 21

1971 18

1972 17

1973 17

1974 18

1975 19

U

V

||||

W

||||

U

V

||||

W

||||

ekè;]

eè;dk o" kZ]

x = =

= −

104
8

13

1963 1964

ekè;]

eè;dk o" kZ]

x = =

= −

144
8

18

1971 1972
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fp=k 25-1

gy (Solution) :

mi;qZDr fof/ dks xfreku ekè; ;k py ekè; jhfr dgk tkrk gS rFkk ekè; fudkyus esa iz;qDr inksa dh la[;k
dks py ekè; dh vof/ (Period of moving average) dgk tkrk gSA bl izdkj izkIr py ekè; chp osQ
le; fcUnqvksa osQ miufr osQ eki fy, tkrs gSaA ;fn py ekè; vof/ 4 yh yk, rks py ekè; fuEu izdkj gksaxsμ

v v v v v v v v v v v v1 2 3 4 2 3 4 5 6 7 8 9
4 4 4

+ + + + + + + + +, , .........,

tc py ekè; dh vof/ ,d le&la[;k (2, 4, 6, 8, ...) gks rks fdlh le; fcUnq osQ lkeus dh miufr dk eki
izkIr djus osQ fy, py ekè;ksa dks osQfUnzr fd;k tkrk gSA blosQ fy, iwoZ esa fudkys x, py ekè;ksa osQ vof/
nks osQ py ekè; fudkys tkrs FksA

25-2 py&ekè; jhfr dk mi;ksx (Use of Moving Average Method)

py ekè; jhfr dk iz;ksx miufr dk ekiu djus osQ fy, fd;k tkrk gSA izR;sd xfreku ekè; dks chp dh le;
vof/ osQ lkeus fy[kk tkrk gSA ;fn le; vof/ ,d le&la[;k gks rks le; fcUnq osQ lkeus fy[kus osQ fy,
xfreku ekè;ksa dks osQfUnzr fd;k tkrk gSA ;s py ekè; gh miufr ewY; gSaA miufr Kkr djus osQ ckn ;ksxkRed
fun'kZ Y = T + S + C + I dk iz;ksx djrs gq, miufr dks fujflr dj fn;k tk, rks Y – T = S + C + I 'ks"k jg
tkrk gSA (S + C + I) dks izk;% vYidkyhu mPpkopu dh laKk nh tkrh gSA

;fn dky&Js.kh esa fdlh vkofrZrk (periodicity) dk irk pyrk gS rks py ekè; dh vof/ vkofrZrk osQ cjkcj
ysus ij leLr fu;fer rFkk vfu;fer mPpkopu nwj gks tkrs gSaA vkofrZrk ls rkRi;Z ,d pØ dh vof/ ls
gSA ;fn dky&Js.kh esa pØksa dh vof/ leku ugha gS rks py ekè; dh vof/ pØksa dh vkSlru vof/ ls fu/
kZfjr dh tk ldrh gSA vkSlru vof/ Kkr djus osQ fy, pØh; rjaxksa osQ Øfed f'k[kjksa (Successive crests)

;k Øfed fuEu fcUnqvksa (Successive troughs) osQ ikjLifjd vUrj fudkydj mu vUrjksa dk ekè; Kkr dj
fy;k tkrk gSA
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vkofrZrk fdls dgrs gSa\

lhek,aμpy ekè; rduhd dh izeq[k lhek,a bl izdkj gSaμ

1. miufr ewY;ksa dh x.kuk Js.kh osQ lHkh le; fcUnqvksa osQ fy, ugha dh tk ldrh gSA py ekè; vUr
osQ o"kZ rd ugha fudkys tk ldrs vkSj u mldks izFke o"kZ rd ihNs ys tk;k tk ldrk gSA py ekè;
fudkyus dh vof/ ftruh vf/d gksxh] mrus gh o"kZ NwV tkrs gSa] ftuosQ fy, miufr ewY; ugha
fudkys tk ldrsA mnkgj.kLo:i] 3&o"khZ; py ekè; fudkyus esa nks o"kZ NwV tkrs gSa] ,d Js.kh esa
izkjEHk dk o"kZ rFkk ,d Js.kh esa vUr dk o"kZA 5&o"khZ; py ekè; fudkyus ij 4 o"kZ NwV tkrs gSa] 2

o"kZ Js.kh osQ izkjEHk osQ rFkk 2 o"kZ Js.kh osQ vUr osQA 7&o"khZ; py ekè; fudkyus ij 6 o"kZ NwV tkrs
gSa] 3 o"kZ Js.kh osQ izkjEHk osQ rFkk 3 o"kZ Js.kh osQ vUr osQA

2. ;fn py ekè; dh vof/ ,d le&la[;k (2, 4, 6, 8, ...) gS rks fdlh le; fcUnq osQ lkeus fy[kus osQ
fy, py ekè;ksa dks osQfUnzr (centred) djuk vko';d gSA

3. py ekè;ksa dh x.kuk djus dh vof/ D;k gks] ;g ,d vU; leL;k gSA blosQ fy, dksbZ xf.krh; lw=k
ugha gSA ;g iw.kZr% fo'ys"kd osQ fu.kZ; ij fuHkZj djrk gSA

4. D;ksafd py ekè; dk xf.krh; iQyu (Mathematical function) ls izfrfuf/Ro ugha gksrk gS] vr% ;g
jhfr iwokZuqeku osQ fy, lhfer :i ls gh mi;ksxh gSA iwokZuqeku miufr fo'ys"k.k dk ,d vk/kjHkwr
mís'; gksrk gSA

5. bl jhfr osQ iz;ksx osQ fy, tks n'kk,a vko';d gksrh gSa os dHkh Hkh O;ogkj esa ugha ikbZ tkrh gSaA Js.kh
esa dksbZ vkdfLed ifjorZu gksus dk izHkko py ekè; ij iM+rk gSA

tc py ekè; dh vof/ rFkk pØksa dh vof/ leku ugha gksrh rks dksbZ Hkh py ekè; pØh;
mPpkopuksa dks iw.kZr% nwj djus esa vleFkZ jgrk gSA

25-3 ewy lead ,oa py ekè;ksa dks fcUnqjs[kh;&i=k ij izkafdr djuk (Locate the Plot
Original and Moving Average on the Dotted Paper)

ewy leadksa dks y-v{k ij rFkk le; dks x-v{k ij ysdj mfpr iSekus ij (t, Y) fcUnqvksa dks izkafdr dj fy;k
tkrk gS fiQj bUgsa Øe'k% lh/h js[kkvksa ls feyk fn;k tkrk gSA bl izdkj cus fcUnq js[k dks dkfyd fp=k
(Historigram) dgk tkrk gSA

miufr ewY;ksa dks y-v{k ij rFkk le; dks x-v{k ij ysdj mlh iSekus }kjk (t, T) fcUnqvksa dks izkafdr dj fy;k
tkrk gS fiQj mUgsa Øe'k% lh/h js[kkvksa (tks igyh js[kkvksa ls vyx fn[kkbZ nsa) ls feyk fn;k tkrk gSA

py ekè; dks fcUnqjs[kh;&i=k ij izkafdr djus osQ lEcU/ esa fuEufyf[kr fl¼kUrksa dks è;ku esa j[kuk pkfg, %

(i) ;fn ekSfyd leadksa dks fcUnqjs[kh;&i=k ij izkafdr djus ij ,d ljy js[kk curh gS rks py ekè;
osQ izkad.k ls Hkh ogh ljy js[kk cusxhA

(ii) ;fn ekSfyd leadksa }kjk vory (concave) oØ curh gS rks py ekè; oØ mlosQ uhps gksxkA

(iii) ekSfyd leadksa dh oØ mÙky (convex) gksus ij py ekè; oØ mlosQ Åij gksxkA
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(iv) fu;fer mPpkopuksa okyh Js.kh esa] py ekè; mu mPpkopuksa dks nwj dj nsrs gSa c'krsZ py ekè;
dh vof/ rFkk mPpkopuksa dh vof/ leku gksA

(v) vfu;fer mPpkopuksa dks iwjh rjg ls nwj ugha fd;k tk ldrk gSA gka] mudks de vo'; fd;k tk
ldrk gSA ekè; esa inksa dh la[;k ftruh vf/d gksxh] vfu;fer mPpkopu mrus gh de gks tk,axsA

mnkgj.k (Illustration) 2: fuEu vkadM+ksa osQ fy, 3-o"khZ; py ekè; jhfr ls miufr Kkr dhft, %

o"kZ : 1960 61 62 63 64 65 66 67 68 69 70 71 72 73 74

fcØh : 5 7 9 12 11 10 8 12 13 17 19 14 13 12 15

ewy fcUnqvksa rFkk miufr ewY;ksa dks xzkiQ ij Hkh vafdr dhft,A

gy (Solution) : izfØ;kμizR;sd rhu la[;kvksa osQ ekè; dks chp dh la[;k osQ lkeus fy[ksa] bl izdkj fy[kus
ls 1960 osQ fy, rFkk 1974 osQ fy, dksbZ miufr ewY; ugha gksxkA lqfo/k osQ fy, igys 3-o"khZ; py&;ksx Kkr
dj ysa fiQj izR;sd dks 3 ls Hkkx nsdj 3-o"khZ; py ekè; izkIr djsaA

o"kZ fcØh (’000) 3-o"khZ; ;ksx 3-o"khZ; py ekè;

1960 5 — —
1961 7 21 7.00
1962 9 28 9.33
1963 12 32 10.67
1964 11 33 11.00
1965 10 29 9.67
1966 8 30 10.00
1967 12 33 11.00
1968 13 42 14.00
1969 17 49 16.33
1970 19 50 16.67
1971 14 46 15.33
1972 13 39 13.00
1973 12 40 13.33
1974 15 — —

fp=k 25-2
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mnkgj.k (Illustration) 3: fuEu dky&Js.kh osQ fy, iapo"khZ; py ekè; Kkr dhft, %

o"kZ (Year) : 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ewY; (Price) : 55 52 49 53 54 60 57 55 57 61 65 64 61 59 65

gy (Solution) :

o"kZ ewY; iapo"khZ; py ;ksx iapo"khZ; py ekè;

1 55 — —
2 52 — —
3 49 263 53
4 53 268 54
5 54 273 55
6 60 279 56
7 57 283 57
8 55 290 58
9 57 295 59

10 61 302 60
11 65 308 62
12 64 310 62
13 61 314 63
14 59 — —
15 65 — —

mnkgj.k (Illustration) 4: fuEufyf[kr vkadM+ksa ls lkr&o"khZ; py ekè; fudkfy, rFkk ewy leadksa ,oa izo`fÙk
ewY;ksa dks xzkiQ isij ij n'kkZb, %

o"kZ : 1 2 3 4 5 6 7 8

ewY;  : 23 26 28 32 20 12 12 10

o"kZ : 9 10 11 12 13 14 15 16

ewY; : 9 13 11 14 12 9 3 1

gy (Solution) :

o"kZ ewY; lkr&o"khZ; py&;ksx lkr&o"khZ; py ekè;
t Y T (izo`fÙk ewY;)

1 23 — —
2 26 — —
3 28 — —
4 32 153 21.8
5 20 140 20.0
6 12 123 17.6
7 12 108 15.4
8 10 87 12.4
9 9 81 11.6

10 13 81 11.6
11 11 78 11.1
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12 14 71 10.1
13 12 63 9.0
14 9 — —
15 3 — —
16 1 — —

xzkiQ isij ij n'kkZukμo"kZ (t), x-v{k ij] ewY; (Y), y-v{k ij (eksVh js[kk ls) rFkk lkr&o"khZ; py ekè; (T)

y-v{k ij ysa_ ewy leadksa osQ fy, eksVh js[kkvksa dk iz;ksx djsa rFkk izo`fÙk ewY;ksa osQ fy, MksfVM js[kk dk iz;ksx
djsaA

fp=k 25-3

mnkgj.k (Illustration) 4: pkj&o"khZ; py ekè; jhfr ls miufr ewY; Kkr dhft, %

o"kZ : 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

fcØh : 290 280 285 310 320 305 310 330 340 321 320

gy (Solution) : pkj&o"khZ; py&;ksx Kkr djsa vkSj mUgsa nwljs rFkk rhljs osQ chp esa j[ksaA fiQj pkj&o"khZ;
py&;ksxksa osQ fy, nks&o"khZ; py&;ksx Kkr djsa rFkk rhljs o"kZ osQ lkeus fy[ksa (bl izfØ;k dks py&;ksx dks
osQfUnzr djuk dgrs gSa)A bu nks&o"khZ; py&;ksxksa dks 8 ls Hkkx nsdj vHkh"V py ekè; izkIr djsa %

o"kZ fcØh Y (’000 #-) pkj&o"khZ; py&;ksx nks&o"khZ; py&;ksx miufr (’000 #-)

(1) (2) (3) (4) T = 
(4)
8

1981 290 — — —
1982 280 1165 — —
1983 285 1195 2360 295.0
1984 310 1220 2415 301.9
1985 320 1245 2465 308.1
1986 305 1265 2510 313.8
1987 310 1285 2550 318.7
1988 330 1301 2586 323.2
1989 340 1311 2612 326.5
1990 321 — — —

1991 320 — —
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1
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mnkgj.k (Illustration) 5: vxzfyf[kr vkadM+ksa dk mi;ksx djrs gq, py ekè; dh vof/ 4 ysdj miufr ewY;
Kkr dhft, %

o"kZ xehZ cjlkr clUr lnhZ
(Years) (Summer) (Monsoon) (Autumn) (Winter)

1 30 81 62 119
2 33 104 86 171
3 42 153 99 221
4 56 172 129 235

5 67 201 136 302

gy (Solution) :

4 =kSekfld py ekè;

o"kZ ,oa =kSekfld ewY; 4 =kSekfld ;ksx ;ksx osQfUnzr T = 
(4)
8

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

S.I 30 — — —
M. II 81 — — —
A. III 62 292 587 73
W. IV 119 295 613 77

S.I 33 318 660 83
M. II 104 342 734 92
A. III 86 394 797 100
W. IV 171 403 855 107

S.I 42 452 917 115
M. II 153 465 980 123
A. III 99 515 1,044 131
W. IV 221 529 1,077 135

S.I 56 548 1,126 141
M. II 172 578 1,170 146
A. III 129 592 1,195 149
W. IV 235 603 1,235 154

S.I 67 632 1,271 159
M. II 201 639 1,345 168
A. III 136 706 — —

W. IV 302 —

mnkgj.k (Illustration) 6: fuEu leadksa osQ fy,] py ekè;ksa dh fofèk }kjk pkj&o"khZ; vkèkkj ekurs gq,]
miufr ewY; Kkr dhft,μ

1. oSdfYid fof/μigys pkj&o"khZ; py ekè; Kkr djsa fiQj mUgsa osQfUnzr djus osQ fy, muls nks&o"khZ;
py&ekè; Kkr djsaA
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o"kZ : 1975 1976 1977 1978 1979 1980 1981 1982 1983

ewY; : 506 620 1036 673 588 696 116 738 663
(B.Com., Pass, Delhi 1988)

gy (Solution): pkj o"khZ; py&ekè;ksa dk ifjx.ku

o"kZ ewY; pkj&o"khZ; ;qXeksa osQ pkj&o"khZ; py ekè;

py ;ksx py ;ksx (Col. iv ÷ 8)

(i) (ii) (iii) (iv) (v)

1975 506
1976 620

→ 2835
1977 1036 → 5752 719.0

→ 2917
1978 673 → 5910 738.8

→ 2993
1979 588 → 6066 758.3

→ 3073
1980 696 → 6211 776.4

→ 3138
1981 1116 → 6351 793.9

→ 3213
1982 738
1983 663

25-4 py&ekè;ksa dh fo'ks"krk,¡ (Characteristics of Moving Average)

izo`fÙk fo'ys"k.k osQ lanHkZ esa py ekè;ksa dh fuEu fo'ks"krk;sa mYys[kuh; gSaμ

(1) py ekè; dky&Js.kh dh ljfyr izo`fÙk dks O;Dr djrs gSaA iQyr% buls fu;fer o vfu;fer nksuksa
izdkj osQ vYidkfyd mPpkopuksa dk foyksiu ;k fujlu (elimination) gks tkrk gSA

(2) ;fn ewy&lead mPpkopu jfgr gSa rks muosQ py&ekè; Hkh fcYoqQy ogh gksaxs vFkkZr~ ewy leadksa rFkk
py&ekè;ksa dh ,d gh ljy js[kk vafdr gksxhA

(3) py ekè; oØjs[kh; izo`fÙk (curvi-linear trend) dh oØrk dks de dj nsrs gSaaA ;fn ewy&leadksa dk
oØ vory (concave) gS rks py ekè; dk oØ blls uhps gksxk vkSj ewy oØ mÙky (convex) gksus
ij og mlls Åij gksxkA gk¡! py ekè; vofèk yEch gksxh mldk oØ ewy oØ ls mruk gh nwj gksxkA

py ekè; vfu;fer ;k nSo mPpkopuksa dks i`Fkd (isolate) ugha dj ikrs] mUgsa
osQoy de dj ldrs gSaA

py ekè; jhfr osQ xq.k

(1) miufr Kkr djus dh ;g jhfr le>us rFkk iz;ksx dh n`f"V ls vR;kfèkd ljy gSA

(2) blls izkIr ifj.kke ifj'kq¼ gksrs gSaA
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(3) ;g jhfr O;fDrfu"B (subjective) u gksus osQ dkj.k] i{kikr ls eqDr gSA

(4) blesa ypu'khyrk dk Hkh xq.k gSA

(5) Li"V vkofèkd mPpkopuksa okyh dky Js.kh osQ fy;s ;g jhfr loksZi;qDr gSA

py ekè; jhfr osQ nks"k

(1) py&ekè;ksa dh mfpr vofèk (periodicity) fuf'pr djuk ljy dk;Z ugha gSA

(2) ;g jhfr osQoy fu;fer ifjorZuksa okyh dky Js.kh osQ fy, gh mi;qDr gS] vU; Jsf.k;ksa osQ fy, ughaA

(3) py&ekè;] leadksa esa vuk;kl gh pØh; mPpkopuksa dks tUe nsus dh izo`fÙk j[krs gSaA

(4) bl jhfr dk lcls cM+k nks"k ;g gS fd izo`fÙk dk ekiu djrs le; vkjEHk rFkk vUr osQ oqQN miufr
ewY; Lor% gh NwV tkrs gSaA

(5) lekUrj ekè; dh Hkk¡fr py&ekè; Hkh cM+s in&ekuksa (big sizes) ls izHkkfor gksdj lgh izo`fÙk dks foÑr
dj nsrs gSaA

Lo&ewY;kadu (Self Assessment)

1- fn, x, iz'uksa dks gy djsaμ

1. 2.3-o"khZ; py ekè; osQ vk/kj ij miufr dh tkudkjh izkIr djsaA

o"kZ% 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987

ewY;% 10 15 12 18 15 22 19 24 20 26 22 30 25

2. fuEu dky&Js.kh esa rhu&o"khZ; py ekè; dh lgk;rk ls izo`fÙk Kkr dhft, %

o"kZ% 1 2 3 4 5 6 7 8 9 10 11 12 13 14

ewY;% 11 12 9 8 14 15 18 16 17 19 21 24 28 30

3. fuEufyf[kr dky&Js.kh dk 5&o"khZ; py ekè; Kkr dhft,%

o"kZ : 1 2 3 4 5 6 7 8 9 10

ewY; : 110 104 78 105 109 120 115 110 114 122

4. fuEufyf[kr leadksa dk ikap&o"khZ; py ekè; Kkr dhft,%

o"kZ : 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

ewY; : 105 115 100 90 80 95 85 75 60 67

5. Hkkjr esa pk; osQ mRiknu osQ vkadM+ksa osQ fy, 4 o"kZ dk py ekè; iz.kkyh ls miufr Kkr dhft, %

o"kZ : 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

ewY; : 464 515 518 467 502 540 557 571 586 612

6. pkj&o"khZ; py ekè; osQ vk/kj ij miufr dh tkudkjh dhft,μ

o"kZ% 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

ewY; : 15 16 17 17 16 18 19 20 19 20 21 21

25-5 lkjka'k (Summary)

• py&ekè; dky&Js.kh osQ leadksa osQ ^fof'k"V* lekUrj ekè; gksrs gSaA py ekè; vkSj lekUrj ekè; esa

eq[; vUrj ;g gS fd lekUrj ekè; iwjs le; osQ fy, ,d&gh gksrk gS tcfd py&ekè; vusd gksrs gSaA
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• ekè; fudkyus esa iz;qDr inksa dh la[;k dks py ekè; dh vof/ (Period of moving average) dgk

tkrk gSA

• py ekè; jhfr dk iz;ksx miufr dk ekiu djus osQ fy, fd;k tkrk gSA

• vkofrZrk ls rkRi;Z ,d pØ dh vof/ ls gSA

• vkSlru vof/ Kkr djus osQ fy, pØh; rjaxksa osQ Øfed f'k[kjksa (Successive crests) ;k Øfed fuEu

fcUnqvksa (Successive troughs) osQ ikjLifjd vUrj fudkydj mu vUrjksa dk ekè; Kkr dj fy;k tkrk

gSA

• py ekè; fudkyus dh vof/ ftruh vf/d gksxh] mrus gh o"kZ NwV tkrs gSa] ftuosQ fy, miufr ewY;

ugha fudkys tk ldrsA

• vfu;fer mPpkopuksa dks iwjh rjg ls nwj ugha fd;k tk ldrk gSA gka] mudks de vo'; fd;k tk

ldrk gSA ekè; esa inksa dh la[;k ftruh vf/d gksxh] vfu;fer mPpkopu mrus gh de gks tk,axsA

25-6 'kCndks'k (Keywords)

• fun'kZμ  ekWMy] uewukA

• vkofrZrkμ ckj&ckj gksukA

• fujluμ nwj djuk] gVukA

25-7 vH;kl&iz'u (Review Questions)

1. xfreku (;k py) ekè; dh fof/ ij izdk'k Mkfy, rFkk bls mnkgj.k nsdj le>kb,A

2. py ekè; jhfr dk mi;ksx fyf[k, rFkk blosQ xq.k ,oa nks"k crkb,A

3. py&ekè; fof/ dh lhekvksa ij ,d laf{kIr fVIi.kh fyf[k,A

4. ewy lead ,oa py ekè;ksa dks fcUnqjs[kh;&i=k ij fdl izdkj izkafdr djsxsa\ mnkgj.k nsdj le>kb,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 12.3, 15, 15, 18.3, 18.7, 21.7, 21, 23.5, 22.7, 26, 25.7,—

2. 10.7, 9.7, 10.3, 12.3, 15.7, 16.3,17, 17.3, 19, 21.3, 24.3, 27.3,—

3. 101.2, 103.2, 105.4, 111.8, 113.6, 116.2, —, —

4. —, —, 96, 94, 88, 83, 77, 74.4, —, —

5. —, —, 495.8, 503.6, 511.6, 529.5, 553.0, 572.5, —, —

6.  —, —, 16.38, 16.75, 17.25, 17.88, 18.62, 19.25, 19.25, 20.12, —, —

25-8 lanHkZ iqLrosaQ (Further Readings)

1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055

2. lk¡f[;dh] izks- ih- vkj- xXxM+_ fjlpZ ifCyosQ'kUl] 89] =khiksfy;k cktkj] t;iqj
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bdkbZμ26: izkf;drk dk fl¼kar% ifjp; ,oa mi;ksx
(Theory of Probability: Introduction and Uses)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

26.1 izkf;drk fl¼kar dk izknqHkkZo ,oa fodkl (Origin and Development of Theory of Probability)

26.2 izkf;drk dk vFkZ ,oa ifjHkk"kk (Meaning and Definition of Probability)

26.3 izkf;drk fl¼kar osQ mi;ksx (Uses of Probability Theory)

26.4 lkjka'k (Summary)

26.5 'kCndks'k (Keywords)

26.6 vH;kl&iz'u (Review Questions)

26.7 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• izkf;drk fl¼kar osQ izknqHkkZo ,oa fodkl dh O;k[;k djus esaA

• izkf;drk dk vFkZ ,oa ifjHkk"kk dks le>us esaA

• izkf;drk fl¼kar osQ mi;ksx dh foospuk djus esaA

izLrkouk (Introduction)

vfuf'prrk gekjs thou dk ,d vfHkUu vax gSA ;|fi Hkfo"; osQ ckjs esa lgh tkudkjh gksuk ekuoh; 'kfDr
ls ijs dh ckr gS] ysfdu bu Hkkoh ?kVukvksa osQ izfr ge viuk vuqeku izk;% izkf;drk osQ :i esa O;Dr djrs
gSaA Hkys gh ;s vuqeku 'kr&izfr'kr Bhd gksa vFkok 'kr&izfr'kr xyrA mnkgj.k osQ rkSj ij] iSnk gksus okyk f'k'kq
5 yk[k dk MªkÝV gksxk ;k 10 yk[k dh gq.Mh] Hkkoh iRuh pUnzdkUrk gksxh ;k lqi.kZ[kk dk vorkj] ykVjh dh
fVdV vkidks y[kifr cuk,xh ;k ugha] okLro esa] Hkfo"; osQ ckjs esa bu dYiukvksa (izR;k'kk) osQ lgkjs gh

euq"; thrk gSA blh izdkj flDdk mNkyus ij mlosQ fpr (head) fxjus dh lEHkkouk 
1
2  gS] vxys pquko esa Hkh

Hkktik ljdkj osQ thrus dh izcy lEHkkouk gS] Hkkjr osQ fo'o fØosQV di thrus dh 90% izkf;drk gS] 21oha
'krkCnh osQ izFke n'kd esa ekuo osQ eaxy&xzg (Mars) ij dne j[kus dh 70% lEHkkouk gS bR;kfnA
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26-1 izkf;drk fl¼kUr dk izknqHkkZo ,oa fodkl (Origin and Development of
Theory of Probability)

lkekU; thou esa lEHkkouk ;k izkf;drk (Probability) 'kCn dk iz;ksx izk;% feyrk gSA ijUrq okLro esa lEHkkouk
fl¼kUr osQ vè;;u dh izsj.kk lcls igys l=kgoha 'krkCnh esa ;wjksi esa tqvkfj;ksa (gamblers) ls izkIr gqbZ tks
HkkX; nsoh (Goddess fortune) ;k vUèkfo'okl ls fujk'k gksdj tq, esa thrus osQ voljksa ls lEcfUèkr leL;kvksa
osQ lekèkku osQ fy, rRdkyhu xf.krKksa dh lgk;rk ysrs FksA ml le; osQ izfl¼ xf.krKksa tSls xSfyyh;ks
(Galileo), ikLdy (Pascal), iQesZV (Fermat), dkjnsuks (Cardeno), vkfn us voljksa dh leL;k (Problem of

chances) dks lqy>kus esa xf.krh; vè;;u fd;s] ftlosQ dkj.k lEHkkouk fl¼kUr (Theory of Probability) dk
izknqHkkZo gqvkA

vBkjgoha 'krkCnh osQ vfUre Hkkx ,oa mUuhloha 'krkCnh esa lEHkkouk fl¼kUr Lo;a 'kkL=kh; #fp (academic

interest) dk fo"k; cu x;kA ykIykl (Laplace), xkWl (Gauss), Mh ek;ojs (De Moivre), fudksyl (Nicholas),

cuksZyh (Bernoulli), ;wyj (Euler), vkfn xf.krKksa us bl fl¼kUr dks fodflr dj foÙkh;] ty&LokLF;]
vk£Fkd] O;kolkf;d] jktuhfrd ,oa lSfud {ks=kksa dh leL;kvksa osQ Li"Vhdj.k ,oa lekèkku gsrq bldk iz;ksx
fd;kA chloha 'krkCnh esa vkj- ,- fiQ'kj (R.A. Fisher), dkyZ fi;lZu (Kark Pearson) rFkk ts- useSu
(Neyman) us lEHkkouk fl¼kUr ij vkèkkfjr U;kn'kZ fl¼kUr (Sampling theory) dk fodkl fd;k vkSj vkt
lEHkkouk fl¼kUr O;kid :i esa fo|eku gS ftldk vfuf'prrk osQ {ks=k esa lokZfèkd iz;ksx gksrk gSA

bekby cksjsy (Emile Borel) us Bhd gh dgk gS fd ¶lEHkkouk fl¼kUr dk egRo osQoy rk'k vFkok iklk
[ksyus okyksa tks fd blosQ tud dgs tkrs gSa] osQ fy, gh ugha gS oju~ mu lHkh dk;Z'khy O;fDr;ksa]
m|ksxksa osQ vè;{kksa] lsukuk;dksa] vkfn osQ fy, Hkh mudk egRo gS ftudh liQyrk fu.kZ;ksa ij fuHkZj
djrh gS tks Lo;a nks izdkj osQ dkjdksa ij fuHkZj djrh gSμizFke Kkr vFkok x.kuk ;ksX; rFkk nwljs
vfuf'pr rFkk lEHkkforA¸

izkf;drk ;k lEHkkouk fl¼kUr dk egRo mu {ks=kksa esa vfèkd gS tgka vfuf'prrk osQ okrkoj.k esa Hkkoh vuqeku
yxk;s tkrs gSaA fu%lUnsg HkkSfrd'kkL=k ,oa [kxksy'kkL=k dh rqyuk esa lEHkkouk fl¼kUr dk iz;ksx vk£Fkd ,oa
O;kikfjd {ks=k esa u;k gh gS] ijUrq lkaf[;dh foKku osQ foLrkj rFkk leadksa osQ vfèkdkfèkd iz;ksx osQ dkj.k bl
fl¼kUr osQ fodkl dh vk'kk vkSj c<+h gSA orZeku esa vk£Fkd ,oa O;kikfjd tfVyre leL;kvksa osQ la[;kRed
fo'ys"k.k esa lEHkkoukRed fofèk;ka vfuok;Z gksrh tk jgh gSaA fofoèk oSdfYid fu.kZ;ksa esa Js"Bre fu.kZ dk p;u
djuk gksrk gS] ftlosQ fy, vfuf'prrk dks la[;kRed :i ls O;Dr djuk vko';d gksrk gSA vkt thou dh
vfuf'prrkiw.kZ fØ;kvksa esa lEHkkouk fl¼kUr dk iz;ksx gh mi;ksxh gSA

uksV~l izkf;drk fl¼kar vkèkqfud xf.kr dh vR;Ur jkspd 'kk[kkvksa esa ls ,d gS vkSj Kku osQ fofoèk

{ks=kksa esa vius foLr`r vuqiz;ksxksa osQ dkj.k egÙoiw.kZ fl¼ gks pqdk gSA

26-2 izkf;drk dk vFkZ ,oa ifjHkk"kk (Meaning and Definition of Probability)

izkf;drk dk vFkZ gS fdμ¶?kVuk osQ ?kVus] ysfdu iw.kZ fuf'pr :i ls ugha dh lEHkkouk bl lacaèk esa izkf;drk
dh ifjHkk"kkvksa osQ vè;;u dks fuEu rhu fopkjèkkjkvksa esa foHkkftr fd;k tk ldrk gSμ

1- izkf;drk dh ijEijkoknh vFkok xf.krh; fopkjèkkjk (Classical or Mathematical Approach of

Probability)
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2- izkf;drk dh vuqHkfod vFkok lkaf[;dh; fopkjèkkjk (Empirical statistical Approach of Probability)

3- izkf;drk dh vkRepsruk vFkok fo"k;xr fopkjèkkjk (Personalistic of Subjective Approach of
Probability)

4- izkf;drk dh lwfDr lacaèkh vFkok vkèkqfud fopkjèkkjk (Axiomatic or Morden Approach to
Probability)

1- izkf;drk dh ijaijkoknh vFkok xf.krh; fopkjèkkjk
(Classical or Mathematical Approach of Probability)

izkf;drk osQ vFkZ ,oa ekiu osQ lacaèk esa ;g lcls ljy vkSj izkphu fopkjèkkjk gS vkSj bl vkèkkj ij fudkyh
xbZ izkf;drk dks roZQiw.kZ ;k Lo;afl¼ izkf;drk Hkh dgrs gSaA Laplace us fy[kk gS fdμ¶vuqowQy ?kVukvksa dk
leku lEHkkouk okyh lEiw.kZ ?kVukvksa osQ lkFk vuqikr gh izkf;drk gSA¸

?kVuk ?kVus dh izkf;drk = 

Example: ,d FkSys esa 4 yky rFkk 5 lisQn xsan gS rks FkSys esa ls ,d xsan fudkyus dh n'kk esa mlosQ yky gksus
dh izkf;drk 4/9 gksxhA D;ksafd vuqowQy ifjfLFkfr;ksa dh la[;k 4 gS rFkk oqQy lEHkkfor ifjfLFkfr;k¡ (FkSys esa
lHkh xsnksa dh la[;k) 9 gSA

ijEijkoknh fopkjèkkjk osQ vkèkkj ij xf.krh; :i esa izkf;drk dh xf.krh; ifjHkk"kk Hkh nh tkrh gSA mlosQ
vuqlkj ;fn dksbZ ?kVuk m ckj gks ldrh gS vkSj n ckj ugh gks ldrh rFkk lHkh ?kVuk leku :i ls ?kfVr gksus

okyh gS rks ?kVuk osQ ?kVus dh izkf;drk p = 
m

m n+
 rFkk ?kVuk u gksus dh izkf;drk q = 

n
m n+

A ;g è;ku

jgs fd p + q = 1 vFkkZr p = 1 – q vFkok q = 1 – p gksrk gSA

Example: ,d iklk isQdus ij mlosQ Åijh Hkkx ij 3 ;k 4 dk vad vkus dh izkf;drk Kkr djuh gS rks  3

;k 4 nks ?kVuk;s gS] ftUgsa m dgk tk;sxkA blosQ vfrfjDr 1, 2, 5 vkSj 6 vFkkZr ?kVuk;sa gS ftUgsa n dgsaxsA bl

vkèkkj ij 3 ;k 4 vad vkus dh izkf;drk = 
2

2 4
2
6

1
3+

= =  A

2- izkf;drk dh vuqHkkfod vFkok lkaf[;dh; fopkjèkkjk
(Empirical or Statistical Approach of Probability)

izkf;drk dh bl fopkjèkkjk osQ vkèkkj ij x.kuk dh xbZ fd izkf;drk dks ¶lkis{k vko`fÙk izkf;drk¸ (Relaive

Exequency Probability) vFkok mÙkjorhZ izkf;drk (Posterior Probability) Hkh dgrs gSaA

bl fopkjèkkjk osQ vkèkkj ij miyCèk leadksa ;k vko`fÙk;ksa vFkok vuqHkoks osQ vkèkkj ij izkf;drk dh x.kuk dh
tkrh gSA

Example: fiNys o"kZ osQ vk¡dM+ksa esa ik;k x;k fd yxHkx 10% mRikn ?kfV;k fdLe dk curk gSA pkyw o"kZ esa
500 oLrqvksa dk mRiknu gksuk gS rks fiNys leadksa osQ vkèkkj ij ;g dgk tk ldrk gS fd 500 × 10/100 =

50% oLrq;sa ?kfV;k fdLe dh gksxhA

bl fopkjèkkjk osQ vuqlkj ljy lw=k esa izkf;drk dh x.kuk dks fuEu izdkj ls j[kk tk ldrk gSμ

   p = 
r
n

r = Relative frequency
   n = Number of items

Example: ,d e'khu }kjk cuk;s x;s 1000 mRiknksa esa 40 ?kfV;k fdLe osQ gS rks ?kfV;k fdLe osQ leku dh
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izkf;drk = 
40

1000
1

25
=  = 0.4 gksxhA

3- izkf;drk dh vkRepsru vFkok fo"k;xr fopkjèkkjk
(Personalistic or Subjective Approach of Probability)

izkf;drk Hkh bl fopkjèkkjk esa ;g ekuk x;k fd izkf;drk dh x.kuk esa O;fDr osQ ikl miyCèk viuh tkudkjh]
fo'okl ,oa vuqHkko dk Hkh izHkko iM+rk gSA blh vkèkkj ij le; fo'ks"k ij ,d gh ?kVuk osQ ckjs esa nks fofHkUu
O;fDr fofHkUu izkf;drk dh x.kuk djrs gSaA

Example: pquko osQ le; oqQN O;fDr ,d izR;k'kh dh thr rks oqQN vU; O;fDr fdlh nwljs izR;k'kh dh thr
fuf'pr ekurs gSaA ,d gh le; ij oqQN O;fDr rsth dh vk'kk djosQ 'ks;j dk Ø; djrs gS] rks oqQN O;fDr
eanh dk vuqeku yxkdj va'kks dk foØ; djrs gSA Li"V gS fd bl eki osQ vUrZxr izkf;drk dh x.kuk osQ fy,
miyCèk leadks osQ lkFk gh O;fDrxr vuqeku] fo'okl] vk'kkvksa vkSj vuqHkoksa dks Hkh è;ku esa j[kk tkrk gSA

4- izkf;drk dh lwfDr lacaèkh vFkok vkèkqfud fopkjèkk
(Axiomatic or Modern Approach to probability)

:lh xf.kr'kkL=kh A.N. Kolmogorou (eksxslksr) us 1935 esa izdkf'kr viuh iqLrd Foundations of

Probability esa ,d u;h fopkjèkkjk dk fodkl fd;k tks izkf;drk dh xf.krh; ,oa lkaf[;dh; fopkjèkkjkvksa
osQ feJ.k ij vkèkkfjr gS vkSj blesa izkf;drk dks leqPp; iQyu osQ :i esa O;Dr fd;k tk ldrk gSA blesa
izeq[k lwfDr;k¡ rFkk vkèkkj Hkwr fu;e fuEu izdkj ls gSμ

• fdlh ?kVuk dh izkf;drk 0 ls 1 dh lhekvksa osQ vUrZxr gksrk gSA ;fn ?kVuk dk gksuk vlEHko gks rks
bldh izkf;drk 0 gksxh vkSj ;fn fdlh ?kVuk dk gksuk iw.kZ fuf'pr gS rks bldh izkf;drk 1 gksxhA

• eku yks lHkh izfrn'kZ lewgkas dh izkf;drk 1 gksrh gS vFkkZr P(s) = P1 + P2 + P3 – Pn = 1

Example: ,d FkSys esa 4 yky] 3 dkyh vkSj 5 lisQn xsan gS rks ,d xsan fudkyus ij mlosQ yky] dkyh lisQn
gksus dh izkf;drk Øe'k% 4/12, 3/12 rFkk 5/12 gksxh ftudk ;ksx = 1 gksxkA

izkf;drk dh vfHkO;fDrμizkf;drk ,d xf.krh; eki gS ftls leku xf.krh; eku okys fofHkUu :iksa esa j[kk
tk ldrk gS ;s :i fHkUu n'keyo izfr'kr ;k la;ksxkuqikr gks ldrs gSaA

Example: ,d flDdk mNkyus ij fpr vkus dh izkf;drk fHkUu osQ :i esa 1/2, n'keyo osQ :i esa 0.5 izfr'kr
osQ :i esa 50% vkSj la;ksxkuqikr osQ :i esa 1 : 1 gksxh ;g è;ku jgs fd izkf;drk dh lhek 0 ls 1 rd gksrh
gSA ;fn izkf;drk 0 gS rks bldk vFkZ gS fd ?kVuk vlEHko ?kVuk gSA blosQ foijhr ;fn izkf;drk 1 vkrh gS rks
?kVuk dk gksuk iw.kZ fuf'pr gSA

izkf;drk dh lwfDr lacaèkh fopkjèkkjk D;k gS\

izkf;drk dh x.kuk

lkekU; :i ls izkf;drk dh x.kuk djus dh fuEu fØ;k gSμ

(1) ?kVuk ls lEcfUèkr lHkh vuqowQy ,oa izfrowQy lEHkkfor vuqiwjd ?kVukvksa dh la[;k Kkr dh tkrh gSA

(2) ?kVuk osQ ?kfVr gksus osQ vuqowQy ifjfLFkfr;ksa dh la[;k fudky yh tkrh gSA

(3) ?kVuk dh vuqowQy ifjfLFkfr;ksa dh la[;k dks lHkh lEHkkO; ifjfLFkfr;ksa dh oqQy la[;k ls Hkkx nsdj
izkf;drk dk eki Kkr dj fy;k tkrk gSA
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izkf;drk = 
vuqowQy ifjfLFkfr;ksa dh la[;k

oqQy lEHkkO;  ifjfLFkfr;ksa dh la[;k

mnkgj.k (Illustration) 1: (1) ,d ikls dks isaQdus ij 3 ls vfèkd fcUnq okys ifj.kke izkIr djus dh izkf;drk
crkb,A

(2) 52 rk'kksa dh ,d xM~Mh esa ls ;kn`fPNd :i ls ,d iÙkk fudkyk tkrk gSA bl
ckr dh D;k lEHkkouk gS fd og (i) ,d csxe gksxh] (ii) dkys jax dk gksxk]
(iii) ,d b±V dk ckn'kkg gksxk\

gy Solution : (1) ,d ikls esa oqQy 6 vad gksrs gSa tks 1, 2, 3, 4, 5, 6 gSaA

3 ls vfèkd ek=kk osQ fcUnqvksa (4, 5, 6) dh la[;k 3 gS vr% 3 ls vfèkd fcUnqvksa

okys ifj.kkeksa osQ izkIr gksus dh izkf;drk = 
3
6

1
2

=  gksxhA

(2) (i) 52 iÙkksa dh rk'k dh xM~Mh

oqQy iÙkksa dh la[;k = 52

oqQy csxeksa dh la[;k = 4

vr% csxe fudyus dh izkf;drk = 
4
52

(ii) dkys jax osQ iÙkksa dh la[;k = 26

dkys jax osQ iÙks osQ fudyus dh izkf;drk= 
26
52

1
2

=

(iii) b±V dk ckn'kkg fudyus dh lEHkkouk = 1
52

D;ksafd b±V osQ ckn'kkg dh la[;k = 1

mnkgj.k Illustration 2 : vaxzsth o.kZekyk esa 5 Vowel esa ls dksbZ ,d fudkyus dh lEHkkouk crkb,A

gy Solution : vaxzsth o.kZekyk esa oqQy v{kjksa dh la[;k = 26

oqQy Vowel = 5 (a, e, i, o, u)

vr% Vowel pquus dh izkf;drk gksxh = 
5
26

mnkgj.k Illustration 3 : fVdVksa ij 1 ls ysdj 50 vad Mkys x, gSa rFkk mu fVdVksa esa ls ;kn`fPNd :i ls
fudkyk x;k fVdV ,d fo"k; vad gksxk] (ii) 3 ;k 5 dk xq.kd gksxk] (iii) ;k ,d ,slk vad gksxk tks 7 ls
foHkkT; gksA

gy Solution : fVdVksa ij 1 ls ysdj 50 vad Mkys x, rks oqQy vadksa dh la[;k = 50 gksxhA

(1) oqQy fo"ke vad Øe'k% (1, 3, 5, 7, 9, ...49) 25 gksaxsA

rks fo"ke vad pquus dh lEHkkouk = 
25
50

1
2

=  gksxhA

(2) fVdVksa ij 1 ls ysdj 50 vad Mkys x;s gSaA

3 ls foHkkT; la[;k Øe'k% 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48 gSA

3 ls foHkkT; oqQy la[;k = 16
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3 ls foHkkT; la[;k dh izkf;drk = 
16
50

blh izdkj 5 ls foHkkT; la[;k gksxhA

5 ls foHkkT; la[;k (5, 10, 15, 20, 25, 30, 35, 40, 45, 50)

5 ls foHkkT; la[;k = 
10
50

5 ls foHkkT; la[;k dh izkf;drk = 
10
50

ijUrq 30 vkSj 45 nks la[;k,¡ ,slh gSa tks 3 o 5 nksuksa ls foHkkT; gSa vr% oqQy izkf;drk

= 
16
50

10
50

2
50

+ −

= 
26 2

50
24
50

12
25

−
= =

26-3 izkf;drk fl¼kar dk iz;ksx (Uses of Probability Theory)

buesa rks dksbZ lansg ugha fd izkf;drk fl¼kar vkt Hkh tqvkfj;ksa] rk'kcktksa iklk isaQdus okyksa vkSj lVksfj;ksa dk
,d fo'oklik=k lkFkh gS ysfdu bldk iklk mi;ksx mu {ks=kksa esa Hkh vR;fèkd gS tgk¡ ?kVuk,¡ vfuf'pr gksrh
gSa vkSj Hkkoh vuqeku yxkuk vko';d le>k tkrk gSA ,dkby cksjsy osQ 'kCnksa esa ¶izkf;drk fl¼kar osQoy vius
tUenkrkvksa (rk'kcktksa o iklk isaQdus okyksa) osQ fy, gh #fp dk fo"k; ugha jgk cfYd vk£Fkd fØ;kvksa dks
laiUu djus okys mu lHkh O;fDr;ksa m|ksxifr;ksa rFkk lsukifr;ksa osQ fy, Hkh mruk gh mi;ksxh gS ftudh liQyrk
lgh fu.kZ; ij vkèkkfjr gksrh gSA¸

izkf;drk fl¼kar xf.kr dh vR;Ur jkspd 'kk[kkvksa esa ls ,d gS vkSj vusd foKkuksa dh vkèkkjf'kyk gSA ØkDlVsu
,oa dkmMsu (Croxton and Cowden) osQ vuqlkj] ¶laHkkouk roZQ dk iz;ksx vkèkqfud ;qx esa tqvk] chek]
lS¼kfUrd HkkSfrd] izk.kh'kkL=k] vFkZ'kkL=k rFkk ,sls gh vusd vU; {ks=kksa esa Hkh fd;k tkrk gSA¸ la{ksi esa
(i) izkÑfrd ,oa lkekftd fo"k;ksa osQ y{k.kksa dh tkudkjh djus (ii) O;kolkf;d iwokZuqeku yxkus (iii) izfrp;u
iz.kkyh dks ifjiDork iznku djus rFkk (iv) chek lacaèkh dk;ks± dks fof'k"Vrk iznku djus esa izkf;drk fl¼kar dk
mi;ksx gksrk gSA

izkf;drk fl¼kar dk iz;ksx cuksZyh izes; rFkk cst izes; esa Hkh fd;k x;k gSμ

cuksZyh izes; ;k f}in izes; (Bernoulli’s or Binomial Theorem)

izkf;drk osQ lUnHkZ esa fdlh ;kn`fPNd iz;ksx dks ,d ckj djuk mldk ijh{k.k (Trail) dgk tkrk gSa ftl iz;ksx
osQ lEHko ifj.kke (Possible Outcome) osQoy nks gksrs gSa (;k mUgsa nks cuk fy;k tkrk gS)) ml iz;ksx dks ,d
ckj djus dks cuksZyh ijh{k.k (Bernoulli’s Trail) dgk tkrk gSA ;gka ,d ifj.kke dks liQyrk (Success) rFkk
nwljs ifj.kke dks vliQyrk (Failure) dgk tkrk gSA ,d iz;kl esa liQyrk dh izkf;drk dks p rFkk vliQyrk
dh izkf;drk dks q ls fu:fir fd;k tkrk gS tgka q + p = 1.

;fn p dk eku leku jgs vkSj cuksZyh iz;ksx dks n ckj nksgjk;k tk; ¹vFkkZr~ n ijh{k.k LorU=k (independent

trails) gksaº rks bl fej ijh{k.k dks LorU=k iqujko`Ùk cuksZyh ijh{k.k (Independent Repeated Bernoulli

Trails) dgk tkrk gSA bl ijh{k.k dh fo'ks"krk,a vxzfyf[kr gSaμ
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(i) izR;sd ijh{k.k osQ ikjLifjd viothZ (mutually exclusive) ifj.kke nks gksrs gSa ftUgsa ^liQyrk* rFkk
^vliQyrk* osQ uke ls tkuk tkrk gSA è;ku jgs fd ̂ liQyrk* rFkk ̂ vliQyrk* dks nks lEHko ifj.kkeksa
osQ :i esa ekuk tkuk pkfg, u fd mudks 'kkfCnd vFkZ osQ :i esaA

(ii) ,dd ijh{k.k (individual trial) dh liQyrk dh izkf;drk dk laosQrk{kj ‘p’ gksrk gS rFkk vliQyrk
dh izkf;drk dk laosQrk{kj ‘q’ gksrk gS_ q + p dk eku 1 gksrk gSA vFkkZr~ q + p = 1, ;k q = 1 – p, vkfnA

(iii) fdlh ,d ijh{k.k osQ ifj.kke dk izHkko vkxs fd;s tkus okys ifj{k.kksa osQ ifj.kke ij ugha iM+uk pkfg,
vFkkZr~ ijh{k.k LorU=k gksus pkfg;s ftlls liQyrk dh izkf;drk ‘p’ dk eku (vr% vliQyrk dh
izkf;drk ‘q’ dk eku Hkh) fofHkUu ijh{k.kksa esa leku jgrk gSA

cuksZyh izes; dk f}in izes;
(q + p)n = qn + nC1 qn – 1

 p + nC2 qn – 2 p2 + ... + nCr
 qn – r + ... + pn

dk iz;ksx LorU=k iqujko`Ùk cuksZyh ijh{k.kksa dh fLFkfr esa O;ogkj esa yk;k tk ldrk gSA

;fn n LorU=k cuksZyh ijh{k.kksa dh fLFkfr esa]

   p = ,d ijh{k.k esa liQyrk dh izkf;drk

   q = ,d ijh{k.k esa vliQyrk dh izkf;drk

r = liQyrkvksa dh la[;k

 n – r = vliQyrkvksa dh la[;k

   p(r) = nCr pr qn – r ;k nCr qn – r pr gksxh]
r = 0, 1, 2, 3, ...... n.

;g izkf;drk f}in izes; ;k cuksZyh izes; (q + p)n osQ izlkj esa (r + 1) oka in gSA

bl izdkj]

0 liQyrk dh izkf;drk] p(0) = qn

1 liQyrk dh izkf;drk] p(1) = nC1 qn – 1 p

2 liQyrk dh izkf;drk] p(2) = nC2 qn – 2 p2

.... .... .... .... .... .... .... .... .... ....

n liQyrkvksa dh izkf;drk] p(n) = pn.

mnkgj.k (Illustration) 4: ,d flDosQ dks nks ckj mNkyus ij 0, 1, 2 ckj 'kh"kZ vkus dh izkf;drk crkb,A

gy (Solution):  ekuk 'kh"kZ vkuk = liQyrk

     iqPN vkuk = vliQyrk

,d ckj mNkyus ij liQyrk dh izkf;drk] p = 
1
2

,d ckj mNkyus ij vliQyrk dh izkf;drk] q = 
1
2

.

nks flDosQ ,d lkFk mNkyus ij ;k (,d flDO+ksQ dks nks ckj mNkyus ij) lEHko ifj.kke fuEu izdkj gksaxs%

ifj.kke liQyrkvksa dh la[;k izkf;drk

TT 0 q2 = 
1
2

1
2

1
4

× =

TH 1 qp = 
1
2

1
2

1
4

× =
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HT 1 pq = 
1
2

1
2

1
4

× =

HH 2 pp = 
1
2

1
2

1
4

× =

bl izdkj]

   0 liQyrk dh izkf;drk = q2 = 
1
4

      1 liQyrk dh izkf;drk = 2C1 pq = 2 × 
1
4

1
2

=

   2 liQyrkvksa dh izkf;drk = p2 = 
1
4

mnkgj.k (Illustration) 5: ,d flDosQ dks 4 ckj mNkyus ij (i) lHkh fpÙk vkus dh] (ii) 2 fpÙk vkSj 2 iV vkus
dh rFkk (iii) 2 ;k 3 ckj fpÙk vkus dh izkf;drk crkb,A

gy (Solution) : cuksZyh izes; osQ laosQru esa

;gka n = 4, p = 
1
2

, q = 
1
2

p(r) = n iz;klksa esa liQyrk vkus dh izkf;drk = nCrqn – r pr . r = 0, 1, 2, ..., n

(i) 4 fpÙk (liQyrk) vkus dh izkf;drk p(4) = p4 = 
1
2

1
16

4F
HG
I
KJ =

(ii) 2 fpÙk (liQyrk) vkus dh izkf;drk] p(2) = 4C2
1
2

1
2

4 2 2F
HG
I
KJ = FHG

I
KJ

−

¹vFkkZr~ 2 fpÙk rFkk 2 iV vkus dh izkf;drkº

= 6 × 
1
2

1
2

2 2F
HG
I
KJ
F
HG
I
KJ

= 6 × 
1
4

1
4

6
16

3
8

× = =

(iii) 3 fpÙk (liQyrk) vkus dh izkf;drk] p(3) = 4C3
1
2

1
2

4 3 3F
HG
I
KJ
F
HG
I
KJ

−

= 4 × 
1
2

1
2

4
16

1
4

3F
HG
I
KJ
F
HG
I
KJ = =

2 ;k 3 ckj fpÙk vkus dh izkf;drk = p(2) + p(3)

=
6
16

4
16

10
16

5
8

+ = =

mnkgj.k (Illustration) 6:  5 ,sls flDosQ mNkys x;s ftuosQ i`"Bksa ij 2 vkSj 3 fy[kk gSA ;ksx 12 izkIr djus dh
D;k izkf;drk gS\

gy (Solution): cuksZyh izes; (q + p)n = qn + nC1 qn – 1 p + ...... + nCr
 qn – r pr + ... + pr

osQ vuqlkj ;gka
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n = 5, p = 3 vkus dh izkf;drk = 
1
2

r liQyrkvksa dh izkf;drk] p(r) = nCr
 qn – r pr

;ksx 12 osQoy ,d rjg ls gks ldrk gS (2 + 2 + 2 + 3 + 3)

vr%;ksx 12 gksus dh izkf;drk = 2 liQyrkvksa dh izkf;drk

= nC2 qn – 2 p2

= 5C2
1
2

1
2

5 2 2F
HG
I
KJ
F
HG
I
KJ

−

= 10 × 
1
2

1
2

3 2F
HG
I
KJ
F
HG
I
KJ

=
10
32

5
16

= .

mnkgj.k (Illustration) 7: pkj rk'k osQ iÙks fcuk iquLFkkZfir fd;s [khaps tkrs gSaA bldh D;k izkf;drk gS fd
pkjksa bDosQ gksaxs\

gy (Solution): vHkh"V izkf;drk =
4
52

4
52

4
52

4
52

1
13

4
× × × = FHG

I
KJ

mnkgj.k (Illustration) 8: 3 iklksa dks ,d lkFk isaQdus ij rhuksa iklksa esa le la[;k vkus dh izkf;drk gS\

gy (Solution): cuksZyh izes; osQ laosQrks esa] ;gk¡

n = 3, ,d ikls ij le la[;k vkuk = liQyrk

liQyrk dh izkf;drk] p =
3
6

1
2

=

vliQyrk dh izkf;drk] q =
1
2

rhuksa iklksa ij le la[;k vkus dh izkf;drk] p(3) = p3 = 
1
2

1
8

3F
HG
I
KJ = .

mnkgj.k (Illustration) 9: ;fn gokbZ tgktksa osQ nsjh ls mM+us dk vuqikr 0.4 gks rks 10 gokbZ tgkrksa esa ls 4

gokbZ tgktksa osQ nsjh ls mM+us dh izkf;drk D;k gSA

gy (Solution): cuksZyh izes; osQ laosQrksa essa

,d gokbZ tgkt dk gh le; ij mM+uk = liQyrk

,d gokbZ tgkt dk nsjh ls mM+uk = vliQyrk

liQyrk dh izkf;drk] p = 1 – 0.4 = 0.6

vliQyrk dh izkf;drk] q = 0.4
n = 10

vHkh"V izkf;drk p(4) = 10C4 (0.4)4 (0.6)6

=
10
4 6

4
10

6
10

4 6!
! !
F
HG
I
KJ
F
HG
I
KJ
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=
10 9 8 7
4 3 2 1

4
10

6
10

4 6× × ×
× × ×

× FHG
I
KJ
F
HG
I
KJ

= 210 × 
4
10

6
10

4 6F
HG
I
KJ
F
HG
I
KJ

= 210 × (.0256) (.046656)
= 0.2508

mnkgj.k (Illustration) 10: ,d dVksjs esa 4 yky xsansa rFkk 6 gjh xsnsa gSaA izfrLFkkiu osQ lkFk 5 xsansa fudkyh tkrh
gSaA 3 ;k 4 gjh xsansa fudkyus dh izkf;drk Kkr dhft,A

gy (Solution): cuksZyh izes; osQ laosQru esa

,d gjh xsan fudkyuk] liQyrk

,d yky xsan fudkyuk] vliQyrk

n = 5, liQyrk dh izkf;drk] p =
6
10

 = .6

liQyrk dh izkf;drk =
4
10

 = .4

lw=kμ p(r) = nCr
 qn – r pr, ls

p(3) = 5C3 (.4)2 (.6)3 = 10 × (.16) × (.216) = .34560
p(4) = 5C4 (.4) (.6)4 = 5 × 4 × (.1296) = .25290

vHkh"V izkf;drk = p(3) + p(4) = .34560 + 2.5920 = .6048

cst izes; (Bej Theorem)

izkf;drk fl¼kUr osQ vusd ifj.kkeksa (vuqiz;ksxksa) esa ls lcls jkspd ,oa egRoiw.kZ vuqiz;ksx gSμubZ lwpuk
(izfrn'kZ) osQ vkèkkj ij vKkr izkf;drkvksa dh vuqeku yxkuk vkSj foosdiw.kZ fu.kZ;u djukA tksf[ke thou dk
vfHkUu vax gS vkSj O;olk; dk rks ;g i;kZ;okph gSA okLro  esa] bl tksf[ke dks de djus osQ fy, cst izes;]
ubZ lwpuk osQ vkèkkj ij iwoZorhZ izkf;drk dks la'kksfèkr djosQ vfuf'prrkvksa osQ chp foosdiw.kZ fu.kZ;u esa
lgk;d gksrk gSA bl vuwBh vfHkdYiuk dk izfriknu fczfV'k xf.krkpk;Z jsojs.M VkWel cst (Reversend

Thomas Bayes—1702-1761) }kjk fd;k x;k FkkA mudh e`R;q osQ nks o"kZ ckn 1763 esa mudk izdkf'kr y?kq
'kksèk&izcUèk bl foKku osQ bfrgkl esa ,d lokZfèkd yksdfiz; Le`fr cu x;h ijUrq lkFk&gh lcls fooknkLin
?kVuk HkhA

cst izes;] okLro esa] ?kVukvksa ls lEcfUèkr lizfrcUèk izkf;drk dk gh ifjo£¼r
:i gSA

ge tkurs gSa fd lizfrcUèk izkf;drk] ,d ?kVuk osQ ?kfVr gksus osQ ckn nwljh ?kVuk dh izkf;drk dh Hkfo";ok.kh
gSa eku yhft,] voyksfdr ?kVuk vusd LorU=k ;k vla;qDr ?kVukvksa (dkj.kksa) esa ls fdlh ,d dkj.k ls ?kfVr
gqbZ gS rks bl ckr dh lizfrcUèk izkf;drk dh mDr ?kVuk fdlh ,d fof'k"V ?kVuk dk dkj.k ;k ifj.kke gS]
ml dh izfrykse izkf;drk (Inverse Probability) dgykrh gSA ljy 'kCnksa esa] izfrykse izkf;drk] fdlh
voyksfdr ?kVuk osQ dkj.k&fo'ks"k dh izkf;drk dk eki ;k vuqkeu gS ftldk ifjdyu cst izes; dh lgk;rk
ls fd;k tkrk gSA
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;fn ;g Kkr gks fd fdlh ,d ?kVuk fo'ks"k ij n ijLij viothZ dkj.kks esa ls fdlh ,d dk izHkko gS ftldh
izkf;drk;s P1, P2, P3...Pn gS vkSj P1, P2, P3...Pn Øe'k% mu fofHkUu dkj.kksa esa ls izR;sd dh i`Fkd&i`Fkd
izkf;drk;sa gSa ftuesa oks ?kVuk ?kfVr gksrh gS rks ml ?kVuk ij fof'k"V dkj.k dk izHkko gksus dh izkf;drk ;k
lEHkkouk

P =
P P P

P P P P P P
m n

m n

1

1 1 2 2+ + ...

Example: 3 ?kM+s gSa izFke esa rhu lisQn 7 dkyh xsan gSA blesa 5 lisQn 3 dkyh gS rFkk rhljs esa 8 lisQn vkSj 4

dkyh xsans gSA fdlh ,d ?kM+s ls xsans fudkyh xbZ vkSj og lisQn fudyh bl ckr dh D;k izkf;drk gS fd xsan
igyh ?kM+s ls fudyh gksxhA

Lo&ewY;kadu (Self Assessment)

1- fn, x;s iz'uksa esa izkf;drk Kkkr dhft,μ

1. ,d FkSys esa 10 dkyh vkSj 20 lisQn xsnsa gSa (i) ,d dkyh xsan (ii) ,d lisQn xsan fudkyus dh D;k
izkf;drk gS\

2. vaxzsth dh ,d iqLrd ls pquk x;k Loj ;k (oksfoy) 0 gksxk bldh D;k izkf;drk gS\

3. ,d iklk isaQdk tkrk gS 6 vad vkus dh D;k izkf;drk gS\

4. ,d lkèkkj.k ikls dks isaQdus ij 2 ls vfèkd la[;k vkus dh D;k izkf;drk gSA

5. ,d FkSys esa 4 dkyh rFkk 1 lisQn xsan gSaA nwljs FkSys esa 5 dkyh o 4 lisQn xsan gSA fdlh ,d FkSys
esa ls ,d dkyh xsan fudkyh tkrh gS rks bldh D;k izkf;drk gS fd xsan igys FkSys ls gh fudyh gS\

6. ,d flDosQ dks nks ckj mNkyus ij 0] 1] 2 ckj 'kh"kZ vkus dh izkf;drk crkb,A

26-4 lkjka'k (Summary)

• vfuf'prrk gekjs thou dk ,d vfHkUu vax gSA ;|fi Hkfo"; osQ ckjs esa lgh tkudkjh gksuk ekuoh;
'kfDr ls ijs dh ckr gS ysfdu bu Hkkoh ?kVukvksa osQ izfr ge viuk vuqeku izk;% izkf;drk osQ :i
esa O;Dr djrs gSaA Hkys gh ;s vuqeku 'kr&izfr'kr Bhd gksa vFkok 'kr&izfr'kr xyrA

• vBkjgoha 'krkCnh osQ vfUre Hkkx ,oa mUuhloha 'krkCnh esa lEHkkouk fl¼kUr Lo;a 'kkL=kh; #fp
(academic interest) dk fo"k; cu x;kA

• ¶lEHkkouk fl¼kUr dk egRo osQoy rk'k vFkok iklk [ksyus okyksa tks fd blosQ tud dgs tkrs gSa]
osQ fy, gh ugha gS oju~ mu lHkh dk;Z'khy O;fDr;ksa] m|ksxksa osQ vè;{kksa] lsukuk;dksa] vkfn osQ fy,
Hkh mudk egRo gS ftudh liQyrk fu.kZ;ksa ij fuHkZj djrh gS tks Lo;a nks izdkj osQ dkjdksa ij fuHkZj
djrh gSμizFke Kkr vFkok x.kuk ;ksX; rFkk nwljs vfuf'pr rFkk lEHkkforA¸

• ¶izkf;drk fl¼kar osQoy vius tUenkrkvksa (rk'kcktksa o iklk isaQdus okyksa) osQ fy, gh #fp dk fo"k;
ugha jgk cfYd vk£Fkd fØ;kvksa dks laiUu djus okys mu lHkh O;fDr;ksa m|ksxifr;ksa rFkk lsukifr;ksa
osQ fy, Hkh mruk gh mi;ksxh gS ftudh liQyrk lgh fu.kZ; ij vkèkkfjr gksrh gSA¸
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bdkbZμ26% izkf;drk dk fl¼kar% ifjp; ,oa mi;ksx

• izkf;drk osQ lUnHkZ esa fdlh ;kn`fPNd iz;ksx dks ,d ckj djuk mldk ijh{k.k (Trail) dgk tkrk gSa
ftl iz;ksx osQ lEHko ifj.kke (Possible Outcome) osQoy nks gksrs gSa (;k mUgsa nks cuk fy;k tkrk gS)
ml iz;ksx dks ,d ckj djus dks cuksZyh ijh{k.k (Bernoulli’s Trail) dgk tkrk gSA

• tksf[ke dks de djus osQ fy, cst izes;] ubZ lwpuk osQ vkèkkj ij iwoZorhZ izkf;drk dks la'kksfèkr djosQ
vfuf'prrkvksa osQ chp foosdiw.kZ fu.kZ;u esa lgk;d gksrk gSA bl vuwBh vfHkdYiuk dk izfriknu
fczfV'k xf.krkpk;Z jsojs.M VkWel cst (Reversend Thomas Bayes—1702-1761) }kjk fd;k x;k FkkA

26-5  'kCndks'k (Keywords)

• lVksjhμ lV~Vsckt] lV~Vk [ksyus okykA

• izfrn'kZμ ubZ lwpukA

• lizfrcUèkμ izfrcUèk lfgr] izfrcfUèkrA

26-6  vH;kl&iz'u (Review Questions)

1- izkf;drk fl¼kar osQ izknqHkkZo ,oa fodkl ij izdk'k Mkfy,A

2- izkf;drk osQ vFkZ rFkk ifjHkk"kkvksa dh foospuk dhft,A

3- izkf;drk dh ifjHkk"kk nhft, rFkk blosQ mi;ksx crkb,A

4- izkf;drk ij cst izes; dks fyf[k, rFkk fl¼ dhft,A

5- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,A

(i) laHkkouk fl¼kar dh mi;ksxfxrk

(ii) cuksZyh izes;A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1.
1 2
3 3
,⎛ ⎞

⎜ ⎟⎝ ⎠ 2.
1
5

⎛ ⎞
⎜ ⎟⎝ ⎠ 3.

1
3

⎛ ⎞
⎜ ⎟⎝ ⎠ 4.

2
3

⎛ ⎞
⎜ ⎟⎝ ⎠

5.
36
61

⎛ ⎞
⎜ ⎟⎝ ⎠ 6.

1 1 1
4 2 4
, ,⎛ ⎞

⎜ ⎟⎝ ⎠

26-7 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡

lkfgR; Hkou ifCyosQ'kUl] vkxjk

2. ifj.kkRed fof/;k¡_ Mk- ,l- lpnsok_ y{eh ukjk;.k vxzoky] vkxjk
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bdkbZμ27: izkf;drk dk ;ksxkRed ,oa xq.kkRed fu;e

(Additive and Multiplicative Law of
Probability)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

27.1 izkf;drk dk ;ksxkRed fu;e (Additive Law of Probability)

27.2 izkf;drk dk xq.kkRed fu;e (Multiplicative Law of Probability)

27.3 lizfrcUèk izkf;drk (Conditional Probability)

27.4 de ls de ,d ?kVuk osQ ?kfVr gksus dh izkf;drk (Probability of Happening at Least

one Event)

27.5 lkjka'k (Summary)

27.6 'kCndks'k (Keywords)

27.7 vH;kl&iz'u (Review Questions)

27.8 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• izkf;drk osQ ;ksxkRed rFkk xq.kkRed fu;e dks le>us esaA

• lizfrcU/ izkf;drk rFkk de ls de ,d ?kVuk osQ ?kfVr gksus dh izkf;drk dks le>us esaA

izLrkouk (Introduction)

izkf;drk ;k laHkkouk 'kCn dk iz;ksx lkekU; thou esa cgqrk;r ls gksrk gSA lkaf[;dh foKku esa bl 'kCn

dk iz;ksx fof'k"V vFkZ esa fd;k tkrk gSA ,d nSo ?kVuk osQ ?kfVr gksus dh izR;k'kk dh eki dks laHkkouk

dgrs gSaA bl laHkkouk dks ekius osQ fy, ;ksxkRed] xq.kkRed cuksZyh rFkk ost izes; dk iz;ksx fd;k tkrk

gSA

27-1 izkf;drk dk ;ksxkRed fu;e (Additive Law of Probability)

;ksx fu;e dk 'kkfCnd vFkZ izkf;drk dh x.kuk osQ fy, nks ;k vf/d ?kVukvksa dh vyx&vyx izkf;drk

osQ ;ksx ls gSA
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bdkbZ—27% izkf;drk dk ;ksxkRed ,oa xq.kkRed fu;e

;fn nks ?kVuk,¡ ijLij viothZ gksa vkSj ,d ?kVuk osQ ?kfVr gksus dh izkf;drk P(A) rFkk nwljh ?kVuk osQ

?kfVr gksus dh izkf;drk P(B) gks rks nksuksa esa ls fdlh ,d ?kVuk A ;k B osQ ?kVus dh izkf;drk P(A)

+ P(B) gksxhA bl izdkj nks ;k nks ls vfèkd ijLij viothZ ?kVukvksa esa ls fdlh ,d ?kVuk (A ;k B)

osQ ?kVus dh izkf;drk mu ?kVukvksa dh vyx&vyx O;fDrxr izkf;drkvksa dk tksM+ gSA ;g fu;e ;ksx

izes; dgykrk gSA

tSlsμ P(A ;k B) = P(A) + P(B)

;fn nks ls vfèkd ?kVuk,¡ gksa rks

P(A ;k B vkSj C...) = P(A) + P(B) + P(C) + ...

mnkgj.k (Illustration 1) :  ;fn rk'k dh xM~Mh esa ls ,d iÙkk fudkyk tkrk gS rks izkf;drk Kkr dhft,

fd og ;k rks iku dk ckn'kkg gksxk ;k b±V dh csxe gksxhA

gy (Solution) : iku dk ckn'kkg ;k b±V dh osxe dk vkuk ijLij viothZ ?kVuk,¡ gSaA

iku osQ ckn'kkg osQ fudyus dh izkf;drk = 
1

52

b±V dh csxe osQ fudyus dh izkf;drk = 
1

52
vr% b±V dh osxe ;k iku dk ckn'kkg fudkys tkus dh izkf;drk

= 
1

52
1

52
2
52

1
26

+ = =

;ksx izes; dk izek.k (Proof)μekuk ,d ?kVuk A m1 rjhdksa ls ?kfVr gks ldrh gS vkSj ?kVuk B m2 rjhdksa

ls rFkk ewy lEHkkO; rjhdksa dh la[;k n gSA

P(A) = 
m
n

1 , P(B) = 
m
n

2

mu rjhdksa dh la[;k ftuesa A ;k B dh ?kVuk ?kV ldh gSa = m1 + m2

vr% A ;k B osQ ?kVus dh izkf;drkμ

 P(A ;k B) = 
m m

n
m
n

m
n

1 2 1 2+
= +  = P(A) + P(B)

P(A ;k B) = P(A) + P(B)

;ksx izes; dh ifjlhek,¡μ;ksx izes; rHkh ykxw gksxh tc fuEu nks 'krs± iwjh gksaμ

(a) ?kVuk,¡ ijLij viothZ gksaA

(b) os ,d gh leqPp; ;k lewg ls lEcfUèkr gksaA

;ksx izes; dk la'kksfèkr :i&tc ?kVuk,¡ ijLij viothZ u gksaμtc nks ?kVukvksa A ,oa B esa ls ;k

rks A ;k B ;k nksuksa ?kV ldrh gksa rks ,slh ?kVuk,¡ iw.kZ :i ls viothZ ugha dgykrhaA ,sls fLFkfr esa ;ksx

izes; la'kksfèkr :i esa iz;ksx fd;k tk,xkA nksuksa ?kVukvksa osQ loZfu"B va'k dks izkf;drkvksa osQ ;ksx esa ls

?kVk fn;k tk,xkA

?kVukvksa osQ viothZ u gksus ijμ

P(A ;k B) = P(A) + P(B) – P(A vkSj B)
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fp=k % 27-1

leqPp; :i esaμ

P(A ∩ B) = P(A) + P(B) – P(A ∩ B)

rhu ?kVukvksa osQ fy, ;ksx&izes; dk la'kksf/r :iμ

P(A ;k B ;k C)

= P(A) + P(B) + P(C) – P(AB) – P(AC) – P(BC) + P(ABC)

la;ksxkuqikr (Odds)μtc dHkh izkf;drk dks fdlh ?kVuk osQ i{k vFkok foi{k osQ :i esa O;Dr fd;k

tkrk gS rks bls izkf;drk la;ksxkuqikr dgrs gSaA i{k osQ la;ksxkuqikr dk igyk vad P vkSj nwljk q osQ vuq:i

gksrk gS rFkk foi{k osQ la;ksxkuqikr esa igyk vad q vkSj nwljk P osQ vuq:i gksrk gSA bu vuqikrksa dks izkf;drk

osQ eki esa fuEu fu;eksa osQ vuqlkj cnyk tkrk gSμ

(a) i{k dk la;ksxkuqikr (P : q) –  ?kVus dh izkf;drk = 
P

P + q

(b) foi{k dk la;ksxkuqikr (q : P) – u ?kVus dh izkf;drk = 
q

qP +

mnkgj.k (Illustration 2) : nks iklksa osQ ,d ckj isaQdus ij 2 ;k 8 ;k 12 dk ;ksx izkIr gksus dh izkf;drk

Kkr dhft,A

gy Solution : nks ikls isaQdus ij oqQy ifj.kkeksa dh la[;k = 6 × 6 = 36

2 dk ;ksx (1, 1) izkIr gksus dh lEHkkouk = 
1

36

8 dk ;ksx (6, 2), (5, 3), (4, 4), (3, 5), (2, 6) dh lEHkkouk = 
5

36

12 dk ;ksx (6, 6) izkIr gksus dh lEHkkouk = 
1

36

vr% 2 ;k 8 ;k 12 dk ;ksx izkIr gksus dh izkf;drk = 
1

36
5

36
1

36
7
36

+ + + =

mnkgj.k (Illustration 3) :

,d O;fDr 6 esa ls 5 fu'kkus lgh yxkrk gS tcfd nwljk 5 esa ls 4 fu'kkus lgh yxkrk gSA ;fn nksuksa gh

O;fDr iz;kl djsa rks lgh fu'kkuk yxkus dh izkf;drk Kkr dhft,A

gy (Solution) : igys O;fDr (A) osQ lgh fu'kkuk yxkus dh izkf;drk 
5
6  gS vkSj nwljs O;fDr (B) osQ

y{; Hksnu dh izkf;drk = 4/5.

;s nksukas ?kVuk,¡ ijLij viothZ ugha gS D;ksafd A o B nksuksa y{; Hksn dj ldrs gSaA vr% lw=kkulkj]
 P(A or B) = P(A) + P(B) – P(A and B)
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= 
5
6

4
5

5
6

4
5

25 24
30

20
30

29
30

+FHG
I
KJ − ×FHG

I
KJ =

+
− =

27-2 izkf;drk dk xq.kkRed fu;e (Multiplicative Law of Probability)

tc nh xbZ lHkh LorU=k ?kVukvksa osQ ,d lkFk ?kVus dh izkf;drk Kkr djuh gks rc izkf;drk dh xq.kkRed

fu;e dk iz;ksx fd;k tkrk gSA xq.ku izes; nks ;k nks ls vf/d LorU=k ?kVukvksa osQ ,d lkFk ?kVus dh

izkf;drk muosQ vyx&vyx ?kfVr gksus dh O;fDrxr izkf;drkvksa dk xq.kuiQy gSA ;fn nks ?kVuk,¡ A o

B LorU=k gSa rks muosQ ,d lkFk ?kVus dh izkf;drk fuEu gksxhμ

 P(A rFkk B) = P(A) × P(B)

leqPp; :i esa P(A ∩ B) = P(A) . P(B)

izek.k (Proof)μekuk ,d ?kVuk A oqQy n1 rjhdksa ls ?kV ldrh gS ftuesa ls a1 rjhosQ vuqowQy gS vkSj

?kVuk B oqQy n2 rjhdksa ls ?kV ldrh gS ftuesa ls a2 rjhosQ vuqowQy gSa] rcμ

  P(A) = 
a
n

1

1
 and P(B) = 

a
n

2

2

;fn nksuksa ?kVuk,¡ ,d lkFk ?kVsa rks iz;ksxkuqlkj vuqowQy ifjfLFkfr;k¡ a1 × a2 gksaxh vkSj lEHkkO; ifjfLFkfr;k¡

n1 × n2 gksaxhA vr% A o B osQ lkFk ?kVus dh izkf;drkμ

 P(A and B) = 
a a
n n

a
n

a
n

1 2

1 2

1

1

2

2

×
×

= ×  = P(A) × P(B)

rhu LorU=k ?kVukvksa dk lw=kμP(A and B and C) = P(A) × P(B) × P(C)

rhu ls vf/d LorU=k ?kVukvksa dk lw=kμ
  P(1, 2, 3, 4,......n) = P1 × P2 × P3 × P4 × ...... Pn

nks ;k nks ls vf/d Lora=k ?kVukvksa osQ ,d lkFk dh izkf;drk muosQ vyx&vyx <ax ls
?kfVr gksus dh izkf;drkvksa dk xq.kuiQy gSA

mnkgj.k (Illustration 4) :

,d flDosQ dks rhu ckj mNkyus ij lHkh (3) iV vkus dh izkf;drk D;k gS\

gy Solution : flDosQ dks rhuksa ckj mNkyk tkuk] LorU=k ?kVuk,¡ gSa vr%

igyh ckj iV vkus dh lEHkkouk = 
1
2

nwljh ckj iV vkus dh lEHkkouk = 
1
2

rhljh ckj iV vkus dh lEHkkouk = 
1
2

rhuksa ckj iV vkus dh izkf;drk = 
1
2

1
2

1
2

1
8

× × =

mngj.k (Illustration 5) : ,d iklk nks ckj isaQdk tkrk gSA izFke isaQd esa 6 rFkk nwljh isaQd esa ,d fo"ke
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la[;k vkus dh D;k izkf;drk gS\

gy (Solution) : ikls osQ igyh ckj isaQdus o nwljh ckj isaQdus ls izkIr ifj.kke LorU=k ?kVuk,¡ gSaμ

igyh ckj isaQdus ls 6 vkus dh izkf;drk = 
1
6

nwljh ckj isaQdus ls fo"ke la[;k (1, 3 o 5) vkus dh izkf;drk = 
3
6

vr% nksuksa ?kVukvksa dh la;qDr izkf;drk = 
1
6

3
6

1
12

× =

mnkgj.k (Illustration 6) :

,d FkSys esa 8 xasnsa gS ftuesa ls 5 yky rFkk 3 lisQn gSaA ;fn ,d O;fDr ;kn`fPNd :i ls FkSys esa ls

2 xasnsa fudkyrk gS] rks izR;sd jax dh ,d xsan fudkyus dh D;k lEHkkfork gS\

gy (Solution) : FkSys esa 8 xasnsa gSa ftuesa ls 2 xasnsa fudkyus osQ rjhdksa dh oqQy la[;k = 8C2

izR;sd jax dh ,d xsan fudkyus osQ rjhdksa dh la[;k = 5C1 × 3C1

vr% izR;sd jax dh ,d xsan fudkys tkus dh izkf;drk = 
5

1
3

1
8

2

C C
C
×

 = 
5 3
28
×

=
15
28

mnkgj.k (Illustration 7) : rk'k osQ ,d [ksy esa iÙks vPNh rjg ls feyk, vkSj pkj f[kykfM+;ksa esa cjkcj

ck¡Vs tkrs gSaA fdlh fof'k"V f[kykM+h osQ pkjksa ckn'kkg izkIr djus dh D;k izkf;drk gS\

gy (Solution) :

52 iÙkksa esa ls 13 iÙks izR;sd f[kykM+h dks ck¡Vs tk,¡xsA

52 iÙkksa esa ls 13 iÙkksa dks Nk¡Vus osQ rjhosQ = 52C13

 4 ckn'kkgksa esa ls 4 ckn'kkg Nk¡Vus osQ rjhosQ = 4C4

 'ks"k 48 iÙkksa esa ls 'ks"k 9 iÙks Nk¡Vus osQ rjhosQ = 48C9

vr% 13 iÙkksa esa ls 4 ckn'kkg fudkyus dh izkf;drk = 
4 48

52
C C

C
4 9

13

×

 = 
13.12.11.10
52.51.50.49

=
11

4165

vkxjk vkSj fnYyh dks tksM+us okyh 5 fofHkUu lM+osaQ gSaA ,d O;fDr viuh ;k=kk fdrus rjhosQ

ls iwjh dj ldrk gS ;fn og vkxjk ls fnYyh fdlh ,d lM+d ls tk, vkSj vU; lM+d

ls ykSVs\

27-3 lizfrcU/ izkf;drk (Conditional Probability)

vusd ifjfLFkfr;ksa esa ,d ?kVuk osQ ,d ijh{k.k esa ?kVus ;k u ?kVus dk mlosQ Hkkoh ijh{k.kksa esa ?kfVr

gksus dh izkf;drk ij izHkko iM+rk gSA ,slh ?kVuk,¡ vkfJr ?kVuk,¡ dgykrh gSaA vr% bl ckr dh lEHkkouk
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fd ,d ckj ,d ?kVuk ?kfVr gksus ij gh nwljh ?kVuk ?kVsxh] lizfrcUèk izkf;drk dgykrh gSA mnkgj.k

osQ fy,] rk'k dh xM~Mh esa ,d iÙkk fudkyus osQ ckn ;fn mls iqu% okil u j[kk tk, rks nwljh ckj

yky ;k dkys jax osQ iÙks fudy vkus dh izkf;drk igyh ckj osQ ifj.kke ij fuHkZj gksxhA ;fn igyh

ckj yky ;k dkyk iÙkk fudyrk gS vkSj mls okil xM~Mh esa ugha j[kk tkrk rks nwljh ckj yky jax ;k

dkys jax osQ iÙks osQ fudyus dh izkf;drk 
26
51

 gksxhA ;fn A o B nks vkfJr ?kVuk,¡ gksa rks muosQ ,d

lkFk ?kVus dh izkf;drk igyh ?kVuk osQ gksus dh izkf;drk vkSj nwljh ?kVuk osQ ml fLFkfr esa gksus dh

izkf;drk tcfd igyh gks pqoQh gS bu nksuksa dk xq.kuiQy gSA
P(A and B) = P(A) × P(B/A)

 P(AB) = P(B) × P(A/B)

tgk¡ P(B/A) B dh lizfrcUèk izkf;drk gS (vFkkZr~ A ?kfVr gks pqdh gS) ,oa P(A/B) A dh lizfrcUèk

izkf;drk gSA (vFkkZr~ B igys ?kfVr gks pqdh gSA)

izek.k (Proof)μeku yhft, A osQ ?kVus osQ voljksa dh oqQy la[;k (pkgs B ?kVs ;k u ?kVs) m1 + m2

gS ftuesa ls m1 ,slh ifjfLFkfr;k¡ gSa ftuesa A o B lkFk&lkFk ?kVrh gSaμ

P(B/A) = 
m

m m
m n

m m n
1

1 2

1

1 2+
=

+
=

/
( ) /

P(AB)
P(A)

  P(AB) = P(A) × P(B/A)

blh izdkj  P(A/B) = 
P(AB)
P(B)

P A B
P(B)

=
∩( )

 P(AB) = P(B) × P(A/B)

rhu ?kVukvksa A, B o C osQ fy,μ
P(ABC) =P(A) × P(B/A) × P(C/AB)

tgk¡ P(C/AB) = C osQ ?kVus dh izkf;drk tcfd A o B ?kVuk,¡ ?kfVr gks xbZ gSaA

mnkgj.k (Illustration 8) : ;fn ,d rk'k dh xM~Mh ls rhu iÙks ,d osQ ckn ,d fcuk fiNys iÙks dks

okil j[ks fudkys tk,a rks muosQ ckn'kkg] csxe o bDdk osQ blh Øe esa vkus dh izkf;drk Kkr dhft,A

gy (Solution) : ,d ckn'kkg osQ fudkys tkus dh izkf;drk = 
4
52

 ,d csxe osQ fudyus dh izkf;drk ckn'kkg fudyus osQ ckn = 
4
51

xqyke osQ fudyus dh izkf;drk tcfd ,d ckn'kkg o ,d csxe fudy pqdh gks

 = 4
50

;s vkfJr ?kVuk,¡ gSa vr% feJ izkf;drk

= 4
52

4
51

4
50

64
132600

8
16575

× × = =

mngj.k (Illustration 9) : ,d FkSys esa 14 xsansa gSa ftuesa 6 yky] 3 ihyh o 5 dkyh gSaA rhu xssansa fcuk

okil j[ks ,d osQ ckn ,d fudkyh tkrh gSaA D;k izkf;drk gS fd os yky] ihyh rFkk dkyh blh Øe

esa gksaxh\

gy (Solution) : oqQy 14 xsanksaa esa ls rhu xsansa ,d fuf'pr Øe esa fudkyuh gSaμigyh] yky] nwljh ihyh
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o rhljh dkyhA lkFk gh gj ckj ,d xsan de gksrh tk,xhμ

igyh xsan yky fudyus dh izkf;drk = 
6
14

 nwljh xsan ihyh fudyus dh P = 
3
13

rhljh xsan dkyh fudyus dh P = 
5
12

vr% mi;qZDr Øe esa xsansa fudyus dh izkf;drk = 
6
14

3
13

5
12

90
2184

15
364

× × = =

;ksx izes; o xq.ku izes; dk la;qDr iz;ksx

oqQN ifjfLFkfr;ksa esa xq.ku izes; vkSj ;ksx izes; nksuksa dk ,d lkFk iz;ksx fd;k tkrk gSA ,slh fLFkfr esa

igys xq.ku izes; dk iz;ksx fd;k tkrk gS vkSj mlosQ ckn ;ksx izes; dk iz;ksx gksrk gSA

mnkgj.k (Illustration 10) : ,d FkSys esa 5 lisQn o 4 dkyh xsansa gSaA muesa ls ,d xsan fudkyh tkrh

gS vkSj fiQj mls okil FkSys esa Mky fn;k tkrk gSA blosQ ckn nksckjk ,d xsan fudkyh tkrh gSA bl ckr

dh D;k lEHkkouk gS fd fudkyh xbZ nksuksa xsansa vyx&vyx jax dh Fkha\

vyx&vyx jax dh nks rjhosQ ls fudy ldrh gSaμ

gy (Solution) : (1) igyh lisQn vkSj nwljh dkyh gksus dh izkf;drk = 
5
9

4
9

20
81

× =

(2) igyh dkyh vkSj nwljh lisQn gksus dh izkf;drk = 
4
9

5
9

20
81

× =

vr% vyx&vyx jax dh xsansa fudyus dh izkf;drk = 
20
81

20
81

40
81

+ =

mnkgj.k (Illustration 11) : rk'k dh ,d xM~Mh esa ls ,d iÙkk ;kn`PN;k fudkydj vyx j[k fn;k tkrk

gSA mlosQ ckn xM~Mh ls nwljk iÙkk fudkyk tkrk gSA izkf;drk Kkr dhft, fd os nksuksa iÙks csxe o xqyke

gSaA

gy (Soution) : nks iÙks [khapus ij muosQ csxe rFkk xqyke gksus dh nks fLFkfr;k¡ gks ldrh gSaμ

(A) igys csxe ,oa ckn esa xqyke fudyus dh izkf;drk P(Q, J) = 
4
52

4
51

×

(B) igys xqyke o ckn esa csxe fudyus dh izkf;drk P(J, Q) = 
4
52

4
51

×

vr% fdlh Hkh Øe ls ,d csxe vkSj ,d xqyke fudyus dh vHkh"V izkf;drk

= 
4
52

4
51

4
52

4
51

16
2652

16
2652

32
2652

8
663

×LNM
O
QP + ×LNM

O
QP = + = =

;ksxkRed fu;e rFkk xq.kkRed fu;e dk iz;ksx ,d lkFk gksrk gSA

27-4 de ls de ,d ?kVuk osQ ?kfVr gksus dh izkf;drk (Probability of Happening
at Least one Event)

tc vusd LorU=k ?kVukvksa esa ls de ls de ,d ?kVuk osQ ?kfVr gksus dh izkf;drk Kkr djuh gks rc
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bdkbZ—27% izkf;drk dk ;ksxkRed ,oa xq.kkRed fu;e

lHkh ?kVukvksa osQ u ?kVus dh la;qDr izkf;drk fudky dj mls 1 esa ls ?kVk fn;k tkrk gS ftlls vHkh"V

izkf;drk Kkr gks tkrh gSA

vr% lw=kkuqlkjμ;fn igyh] nwljh rhljh---------?kVuk osQ ?kVus dh izkf;drk,¡ Øe'k% P1, P2, P3 ... Pn gksa rks

muosQ u ?kVus dh O;fDrxr izkf;drk,¡ Øe'k% (1 – P1), (1 – P2), (1 – P3) ... (1 – Pn) gksaxhμ

lHkh ?kVukvksa esa ls fdlh osQ u ?kVus dh fefJr izkf;drkμ

(1 – P1) (1 – P2) (1 – P3) ... (1 – Pn)

vr% de ls de ,d ?kVuk osQ gksus dh izkf;drk bldh vuqiwjd gksxhμ
1 – [(1 – P1) (1 – P2) (1 – P3) ... (1 – Pn)]

mnkgj.k (Illustration 12) : nks ikls ,d ckj isaQosQ tkrs gSaA de ls de ,d ‘6’ izkIr djus dh D;k

izkf;drk gS\

‘6’ fcUnq okys i{k osQ vkus dh izkf;drk = 
1
6

  igys ikls ij 6 u vkus dh izkf;drk = 1 – 
1
6

5
6

=

 nwljs ikls ij 6 u vkus dh izkf;drk = 1 – 
1
6

5
6

=

 igys o nwljs nksuksa iklksa ij 6 osQ u vkus dh izkf;drk = 
5
6

5
6

25
36

= =

  de ls de ,d ikls ij 6 vkus dh izkf;drk = 1 – 
25
36

mnkgj.k (Illustration 13) : rk'k dh nks xfM~M;ksa esa ls izR;sd ls ,d&,d iÙkk ;kn`PN;k fudkyk tkrk

gS de ls de ,d osQ iku dh csxe gksus dh D;k izkf;drk gS\

gy (Solution) : igyh xM~Mh esa iku dh csxe u fudkyus dh izkf;drk = 
51
52

nwljh xM~Mh esa iku dh csxe u fudkyus dh izkf;drk = 
51
52

nksuksa xM~Mh;ksa esa iku dh csxe u fudkyus dh izkf;drk = 
51
52

51
52

2601
2704

× =

vr% de ls de ,d xM~Mh esa iku dh csxe fudkyus dh izkf;drk = 1 – 
2601
2704

= 
103

2704

Lo&ewY;kadu (Self Assessment)

1- lgh fodYi pqfu, (Choose the correct option)μ

1. rk'k dh xM~Mh esa ls ,d iÙkk fudkyk x;k blosQ csxe ;k iku dk gksus dh D;k izkf;drk gSμ

(d)
4

13 ([k)
6

13

(x)
8

13 (?k)
10
13
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2. ,d FkSys esa ftlesa 1—30 Number rd osQ 30 fVdV gSaA ,d fVdV ;n`f{kd :i ls dydkyk
x;k bls 5 ;k 7 osQ xqf.kr vad vkus dh D;k izkf;drk gSμ

(d)
1
3 ([k)

2
3

(x)
4
3 (?k)

6
3

3. rk'k dh xM~Mh esa ls izfrLFkkfir djrs gq, nks iÙks fudkys x,A nksuksa iÙks osQ bDdk gksus dh izkf;drk

fudkfy,μ

(d)
4
52 ([k)

6
52

(x)
1

169 (?k)
3

169
4. ,d ikls dks nks ckj isaQdk x;k gSA igyh ckj 6 vkSj nwljh ckj fo"ke la[;k vkus dh D;k izkf;drk

gS\

(d)
1

12 ([k)
3

12

(x)
6

12 (?k)
8

12

27-5 lkjka'k (Summary)

• ;ksx fu;e dk 'kkfCnd vFkZ izkf;drk dh x.kuk osQ fy, nks ;k vf/d ?kVukvksa dh vyx&vyx

izkf;drk osQ ;ksx ls gSA

• ;ksx izes; rHkh ykxw gksxh tc ?kVuk,¡ ijLij viothZ gksaA os ,d gh leqPp; ;k lewg ls lEcfUèkr

gksaA

• tc dHkh izkf;drk dks fdlh ?kVuk osQ i{k vFkok foi{k osQ :i esa O;Dr fd;k tkrk gS rks bls

izkf;drk la;ksxkuqikr dgrs gSaA

• tc nh xbZ lHkh LorU=k ?kVukvksa osQ ,d lkFk ?kVus dh izkf;drk Kkr djuh gks rc izkf;drk

osQ xq.kkRed fu;e dk iz;ksx fd;k tkrk gSA

• vusd ifjfLFkfr;ksa esa ,d ?kVuk osQ ,d ijh{k.k esa ?kVus ;k u ?kVus dk mlosQ Hkkoh ijh{k.kksa esa

?kfVr gksus dh izkf;drk ij izHkko iM+rk gSA ,slh ?kVuk,¡ vkfJr ?kVuk,¡ dgykrh gSaA

• oqQN ifjfLFkfr;ksa esa xq.ku izes; vkSj ;ksx izes; nksuksa dk ,d lkFk iz;ksx fd;k tkrk gSA ,slh fLFkfr

esa igys xq.ku izes; dk iz;ksx fd;k tkrk gS vkSj mlosQ ckn ;ksx izes; dk iz;ksx gksrk gSA

27-6 'kCndks'k (Keyword)

• viothZμR;kx nsuk] NksM+ nsuk] pqdkukA
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27-7 vH;kl&iz'u (Review Questions)

1- izkf;drk dh ifjHkk"kk nhft, rFkk mi;qDr mnkgj.k nsdj izkf;drk osQ ;ksxkRed ,oa xq.kkRed fu;e

dks le>kb,A

2- nks ?kVukvksa osQ (i) Lora=k o (ii) vkfJr gksus dh fLFkfr;ksa esa izkf;drk osQ xq.kkRed fu;e dks

mnkgj.k nsdj le>kb,A

3- nks ?kVukvksa osQ (i) ijLij viothZ gksus vkSj (ii) ijLij viothZ u gksus dh fLFkfr;ksa esa izkf;drk

osQ ;ksxkRed fu;e dks crkb,A

4- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,μ

(i) lizfrcU/ izkf;drk (ii) ;ksx rFkk xq.ku dk la;qDr iz;ksxA

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1. (d) 2. (d) 3. (x) 4. (d)

27-8 lanHkZ iqLrosaQ (Further Readings)

1. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡

lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZμ28: izkDdyu dk fl¼kar % fcUnq izkDdyu]

vufHkur] laxfr] n{krk vkSj lokZfèkd n{k vkx.kd
(Theory of Estimation : Point Estimation,

Unbiasedness, Consistency, Efficiency
and Safficiency)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

28.1 izkDdyu dk fl¼kar (Theory of Estimation)

28.2 lkjka'k (Summary)

28.3 'kCndks'k (Keywords)

28.4 vH;kl&iz'u (Review Questions)

28.5 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• izkDdyu ds fl¼kar rFkk vkx.kdksa ds vfHky{k.k dks tkuus esaA

izLrkouk (Introduction)

U;k;n'kZu osQ vUrxZr U;kn'kZ leqfDr;ksa osQ vkèkkj ij leqnk; osQ vfHky{k.kksa dk vè;;u djuk lfEefyr gS]
ftuosQ fy, U;kn'kZ dk lkaf[;dh; vuqeku yxkuk vko';d gS] bl izfØ;k dks lkaf[;dh; vuqfefr dgrs gSaA
lkaf[;dh; vuqfefr esa igyh leL;k izkDdyu dh vkrh gS vkSj nwljh izkDdYiuk }kjk nh x;h tkudkjh dh
lkFkZdrk dks tkap djus esa vkrh gSA

28-1 izkDdyu dk fl¼kar (Theory of Estimation)

U;kn'kZ ekuksa (x1, x2 ... xn) osQ vkèkkj ij izkpy θ dk vkdyu nks rjhdksa ls gksrk gSA

(i) ¯cnq izkDdyu

(ii) varjky izkDdyu
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bdkbZ—28% izkDdyu dk fl¼kar % fcUnq izkDdyu] vufHkur] laxfr] n{krk vkSj lokZfèkd n{k vkx.kd

¯cnq izkDdyu osQ vUrxZr vuqekfur eku ml ,dy ifjek.k }kjk n'kkZ;k tkrk gS os U;kn'kZ vpy leqfDr;ksa dk

iQyu (vkx.kd) gksrk gSA

varjky izkDdyu ls rkRi;Z ml varjky ls gS ftlosQ Hkhrj izkpy vofLFkr gSa bls ftu nks ifjek.kksa] tks U;kn'kZ

ij vkèkkfjr gksrs gSa] }kjk n'kkZ;k tkrk gS mls xksiu varjky dgrs gSa o varjky dks fu£n"V djus okys ifjek.k

^xksiu lhekar* dgykrs gSaA

izkpyu ofjekμ;fn ,d ;kn`fPNd pj x dk izkf;drk ?kuRo iQyu f(x, θ) gS rks bl f(x, θ), ∈ Θ osQ :i

esa fy[kk tk;sxk tcfd Θ osQ :i esa fy[kk tk;sxk tcfd Θ ,d leqPP; gS] ftlosQ vUrxZr θ osQ lHkh laHkkO;

eku vkrs gSaA leqPp; Θ izkpy ofjek dgykrk gSA

;fn lef"V] ftldk izkf;drk iQyu f(xf, θ1, θ2 ... θk) esa n vkdkj osQ U;kn'kZ x1, x2, ... xn ysa tcfd θ1, θ2

... θk vKkr izkIr gks ldrs gSaA ;g izkDdyu tks vxf.kr fd, tkus okys izkpy osQ okLrfod eku osQ fy, fudV

gksxk] loksZÙke izkDdyu dgyk;k tk,xkA

vkx.kdksa osQ vfHky{k.k

laxfrμ;fn Tn = T(x1, x2, ... xn), n vkdkj osQ ;kn`fPNd U;kn'kZ ij vkèkkfjr gS] rks Tn dks γ(θ) dk ,d llaxr

vkx.kd dgk tk,xk c'krsZ izR;sd ∈ < 0, η > 0 osQ fy, ,d èkukRed lekdy n ≥ m (∈, η) bl izdkj

vfLrRo j[krk gks fd

P[| Tn – γ(θ) |] < ∈ | → | tc n → ∞

⇒ P[| Tn – γ(θ) | < ∈ ] > 1 – η; → γ n ≥ m

tcfd m, n dk dksbZ cgqr cM+k eku gSA

vufHkufrμ;fn U;kn'kZ vkdkj ‘n’ vfuf'pr :i ls cM+s eku j[krk gS rks lhekc¼ ‘n’ osQ fy, vkx.ku dk

O;ogkj 'kwU; gksrk gSA lqlaxr vkx.kd osQ fy, izkpy Hkh lqlaxr gksrk gSA ;fn E(Tn) > γ(θ), rks Tn èkukRed

:i ls vfHkur gksrk gS vkSj tc E(Tn) < γ(θ), rks Tn Í.kkRed :i vfHkur gksaxs tcfd b(θ)

= E(Tn) – γ(θ), θ ∈ Θ

n{krkμfdlh izkpy osQ lqlaxr vkd.kd ,d ls vfèkd gksa rks izfr}a}h vkx.kdksa esa ls pquus osQ fy, gesa

vfrfjDr dh vko';drk gksrh gSA loksZÙke vkd.kd T, γ(θ) dk loksZÙke vkx.kd gksrk ;fn ;g lqlaxr ,oa

izlkekU;r cafVr gks vkSj ;fn a var (T) ≤ (T′) | ,d lqlaxr] vyk{kf.kd :i ls izlkekU; vpy T dks ^n{k*

dgk tkrk gSA

lokZfèkd n{k vkx.kdμ;fn T izlj.k V1 okys lokZfèkd n{k vkx.kd vkSj T2 izlj.k V2 okyk dksbZ vU;

vkx.kd rks T2 dh n{krk E = V1/V2 gksrh gSA

;fn T dk izlj.k U;wure gks rks Ti osQ Ei(i = 1, 2, ... n) dh n{krk dgykrh gSA

E1 = 
var (T)
var (T )i

 tcfd Ei ≤ |

U;wure izlj.k vufHkur vkx.kd (MVUE) – T, γ(θ) dk U;wure izlj.k vufHkur vkx.kd gksxk] ;fn lHkh

θ ∈ Θ osQ fy,

Eθ(T) = γ(θ) vkSj Varθ(T) = ≤ varθ (T′)

tcfd T′, γ(θ) dk dksbZ Hkh vU; vufHkur vkx.kd gksaA
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laxfr] vufHkufr] n{krk vkSj i;kZIrrk ,d vPNs vkx.kd osQ izeq[k vfHky{k.k gSaA

;Fks"Vrkμ;g Li"V gS fd og vkx.kd fdlh izkpy gsrq ;Fks"V dgyk,xk ;fn mlesa izkpy ls lacafèkr U;kn'kZ
dh leLr egÙoiw.kZ tkudkjh gksA fdlh caVu osQ fy, ;Fks"V vpy dh vko';d 'krZ xq.ku[k.M izes; }kjk
nh tkrh gS] ftlosQ vuqlkj T = f(x) izkpy θ gsrq ;Fks"V gksxk ;fn vkSj osQoy ;fn U;kn'kZ ekuksa dk la;qDr ?kuRo
iQyu L bl izdkj gksrk gS fd

L =gθ [f(x)]. h(x)

tcfd gθ [f(x)] dk eku θ vkSj x ij fuHkZj gksrk gS tcfd h(x) dk eku θ ij vkèkkfjr ugha gksrkA

;Fks"Vrk osQ xq.kèkeZ

(i) ;fn T izkpy θ gsrq ,d ;Fks"V vkx.kd gS rks Ψ(f), T dk ,d ls ,d iQyu Ψ(f), Ψ(θ) gsrq ;Fks"V
gksrk gSA ;g i;kZIr vkx.kd dk vizlj.k xq.kèkeZ dgykrk gSA

(ii) ewy U;kn'kZ X = (X1, X2, ... Xn) lnk ,d ;Fks"V vpy gksrk gSA

(iii) vpy t1 = (x1, x2, ... xn) izkpy θ dk ;Fks"B vkx.kd gksrk gS ;fn vkSj osQoy ;fn laHkkfork iQyu
fuEu izdkj ls gSμ

L = f x f xi
i

n
( , ) ( , )1

1
θ θ

=
∏

  = g1(t1 θ). k(x1, x2 ...... xn)

tcfd g1(t1, θ) vpy t1 dk izkf;drk ?kuRo iQyu gS vkSj k(x1, x2, ...... xn) osQoy U;kn'kZ leqfDr;ksa dk iQyu
gS] tks θ ij fuHkZj ugha gSA

izkpyu ofjek fdls dgrs gS\

oszQej&jko fo"kerk

oszQej&jko fo"kerk izkpy γ(θ) lacaèkh vkx.kd osQ izlj.k gsrq ,d fuEurj ifjcaèk iznku djrh gSA

;fn t izkpy θ osQ iQyu γ(θ) dk ,d vufHker vkx.kd gks

Var (t) ≥ 

∂
∂θ

θ

∂
∂θ

γ θ
θ

L

E L I

( , )

log

[ ( )]
( )

xL
NM

O
QP

L
NM

O
QP
=

′

2

2

vkSj  I(θ) = E
∂
∂θ

θlog ( , )L xRST
UVW

L
N
MM

O
Q
PP

2

;gk¡ ij 
[ ( )]

( )
γ θ

θ
′ 2

I
 fuEurj ifjcaèk gSA
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bdkbZ—28% izkDdyu dk fl¼kar % fcUnq izkDdyu] vufHkur] laxfr] n{krk vkSj lokZfèkd n{k vkx.kd

U;wure izlj.k vufHkur vkx.kd (MVUE) vkSj CySd oSyhdj.kμγ(θ) dk ,d vufHkur vkx.kd t

ftlosQ fy, ozsQej&jko dk fuEu ifjcaèk izkIr fd;k tkrk gS] ,d U;wure izlj.k ifjcaèk (MVB) vkx.kd
dgykrk gSA MVB lnSo MVUE tSlk ugha gksrk D;ksafd ozsQej&jko fuEu ifjcaèk ges'kk ugha gksrkA

vpy osQ iz;ksx ls fdlh vufHkur vkx.kd ls izkIr djus dh fofèk CySdoSyhdj.k

dgykrh gSA

jko&CySdoSy izes;μjko CySdoSy izes; osQ vuqlkj] ;fn X vkSj Y ;kn`fPNd pj gSa rks

E(y) = μ vkSj var( y) = σ y
2  > 0.|

blh izdkj ;fn E(y | X = x) = ϕ(x)

rks E[ϕ(x)] = μ

vkSj var (ϕ(x)) = var(y)

bl izdkj ge iQyu ϕ(T) dks ifjHkkf"kr dj mUur cuk ldrs gSa] ftls CySdoSyhdj.k dgrs gSaA

Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)–

1. U;k;n'kZ ekuksa ds vk/kj ij izkpy ----------------- dk vkdyu nks rjhds ls gksrk gSA

2. ,d vPNs vkx.kd ds izeq[k vfHky{k.k gSa& laxfr] vukfHkufr ----------------- vkSj i;kZirkA

3. Øsej&jko fo"kerk izkpy ϕ(θ) lca/h ----------------- ds izlkj.k gsrw ,d fuEurj izfrca/ iznku djrh gSA

4. og vkx.kd fdlh izkpy gsrw egÙoiw.kZ tkudkjh gks ;Fks"V dgyk,xk ;fn ml esa ----------------- ls
lacaf/r U;k;n'kZ dh leLr

5. varjky izkDdyu ls rkRi;Z ml varjky ls gS ftlds Hkhrj ----------------- vkofLFkfr gksaA

28-2 lkjka'k (Summary)

• U;k;n'kZu osQ vUrxZr U;kn'kZ leqfDr;ksa osQ vkèkkj ij leqnk; osQ vfHky{k.kksa dk vè;;u djuk

lfEefyr gS] ftuosQ fy, U;kn'kZ dk lkaf[;dh; vuqeku yxkuk vko';d gS] bl izfØ;k dks lkaf[;dh;
vuqfefr dgrs gSaA lkaf[;dh; vuqfefr esa igyh leL;k izkDdyu dh vkrh gS vkSj nwljh izkDdYiuk
}kjk nh x;h tkudkjh dh lkFkZdrk dks tkap djus esa vkrh gSA

• ¯cnq izkDdyu osQ vUrxZr vuqekfur eku ml ,dy ifjek.k }kjk n'kkZ;k tkrk gS os U;kn'kZ vpy

leqfDr;ksa dk iQyu (vkx.kd) gksrk gSA

• varjky izkDdyu ls rkRi;Z ml varjky ls gS ftlosQ Hkhrj izkpy vofLFkr gSa bls ftu nks ifjek.kksa]

tks U;kn'kZ ij vkèkkfjr gksrs gSa

• oszQej&jko fo"kerk izkpy γ(θ) lacaèkh vkx.kd osQ izlj.k gsrq ,d fuEurj ifjcaèk iznku djrh gSA

• ,d U;wure izlj.k ifjcaèk (MVB) vkx.kd dgykrk gSA MVB lnSo MVUE tSlk ugha gksrk D;ksafd

ozsQej&jko fuEu ifjcaèk ges'kk ugha gksrkA
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28-3 'kCndks'k (Keywords)

1. ifjca/ & ?ksjk

28-4 vH;kl&iz'u (Review Questions)

1. izDdyu fl¼kAr dh O;k[;k dhft,A

2. fuEufyf[kr ij fVIi.kh fyf[k,&

(i) vkx.kdks ds vfHky{k.k (ii) Øsej&jko fo"kerk

(iii) U;wure izlj.k vufHkur vkx.kd vkSj CySd oSyhdj.k

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1. θ 2. n{krk 3. vkx.kd 4. U;kn'kZ

5. izkpy

28-5 lanHkZ iqLrosaQ (Further Readings)

1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
fnYyh
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bdkbZμ29: fcUnq izkDdyu ,oa varjky izkDdyu fof/
Method of Point Estimation and

Interval Estimation

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

29.1 fcUnq izkDdyu ,oa vardjky izkDdyu fof/ (Method of Point Estimation and Interval
Estimation)

29.2 lkjka'k (Summary)

29.3 'kCndks'k (Keywords)

29.4 vH;kl&iz'u (Review Questions)

29.5 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• lkaf[;dh; fu"d"kZ dks le>us esaA

izLrkouk (Introduction)

,d leh"V izkpy dk fcUnq izkDdyu lkaf[;dh; dk ,dy eku gksrk gS tcfd vrajky izkDdyu dks mu nks
la[;kvksa }kjk n'kkZ;k tkrk gS] ftlds eè; esa leh"V izkpy vofLFkr gksrk gSA

29-1 fcUnq izkDdyu ,oa varjky izkDdyu fof/ (Method of Point Estimation
and Interval Estimation)

lkaf[;dh; fu"d"kZ (Statistical Inference) ds nks eq[; vax vkdyu (Estimation) rFkk ifjdYiuk ijh{k.k
(Hypothesis testing) gSA U;k;n'kZ ds izfrn'kZtksa dh lgk;rk ls lexz ds izkpyksa dk vkdyu fd;k tkrk gS ftlesa
izkpy ds vkdyd (Estimate) Kkr fd;s tkrs gSaA vkdyu ;k vuqeku nks izdkj ls fd, tkrs gSa%

1- fcUnq izkDdyu (Point Estimation)

2- vUrjky izkDdyu (Interval Estimation)
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fcUnq vkdyu (Point Estimation)
tc U;kn'kZ ds izfrn'kZt ls lexz ds izkpy dk ,d vuqeku@vkdyd Kkr fd;k tkr gS rks bl vkdyd dks
fcUnq vkdyd dgk tkrk gS rFkk bl izfØ;k dks fcUnq vkdyu dgk tkrk gSA mnkgj.kkFkZ]

(i) ekuk ekè; μ rFkk izlj.k σ2 (;k izeki fopyu] σ) ds lexz esa x1, x2, ... xn ,d ;kn`fPNd izfrn'kZ gSA

;gn izfrn'kZ@U;kn'kZ ds ekè; 
=

= ∑
1

1 n
i

i
x x

n dks lexz ekè; ds LFkku ij iz;ksx fd;k tkrk gS rks x dks

lexz ds vKkr (Unknown) ekè; μ dk vkdyd dgrs gSaA

lexz ds ekè; dk fcUnq vkdyd (Point Estimate of  Population mean) = izfrn'kZ dk ekè;
(Sample Mean) gksrk gSA

(ii) ekuk fdlh xq.k ds vk/kj ij lef"V esa ml xq.k dks j[kus okys vo;oksa dk vuqikr P gSA blesa ls n

vo;oksa dk ,d U;kn'kZ fy;k tkrk gS ftlesa ml xq.k dks j[kus okys vo;oksa dk vuqikr P ;fn P vKkr

gks rks bldks P ls vuqekfur fd;k tkrk gSA vFkkZr~ lexz ds vuqikr dk fcUnq vkdyd (Point

Estimate of Population Proportion) = izfrn'kZ dk vuqikr (Sample Proportion)A

(iii) mi;qZDr mnkgj.k (i) esa ;fn lexz ds izlj.k σ2 dks izfrn'kZ ds izlj.k = ∑2 21 ( – )s x x
n  ls vuqekfur

fd;k rks S2, lexz ds izlj.k dk fcUnq vkdyd (Point Estimate) gSA

fdlh Hkh mfpr izfrn'kZt (Statistics) dks lexz ds izkpy dk fcUnq vkdyd fy;k tk ldrk gSA ,d vPNs

fcUnq vkdyd esa pkj fo'ks"krk,a gksuh pkfg,%

(a) vufHkurrk (Unbiasedness)

(b) n{krk (Efficiency)

(c) laxfr (Consistency)

(d) i;kZIrrk (Sufficiency)

vUrjky izkDdyu (Interval Estimation)
lexz ds izkpyksa dk ,slk vuqeku tks nks lhekvksa ds eè; gks vUrjky vuqeku dgykrk gSA tc fcUnq vkdyd

ds vk/kj ij lexz izkpy ds fy, ,d vUrjky (c ≤ μ ≤ d) fu/kZfjr fd;k tkrk gS rFkk ;g ekuk tkrk gS fd

,d fuf'pr izkf;drk@fo'oluh;rk ds lkFk izkpy μ dk eku iM+sA lhekvksa c vkSj d dks vUrjky lhek,a]

vUrjky (c ≤ μ ≤ d) dks fo'okL;rk vUrjky (confidence interval) dgk tkrk gSA lhekvksa c vkSj d dks

fo'okL;rk lhek,a (confidence limits) dgrs gSaA fo'okL;rk Lrj dks 1 esa ls ?kVkus ds ckn izkIr jkf'k dks

fo'okL;rk xq.kkad (confidence coefficient) dgk tkrk gSA lw=k :i esa]
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fo'okL;rk vUrjky ds lkFk lEc¼ izkf;drk dks fo'okL;rk Lrj (confidence

level) dgrs gSaA

(i) lexz ekè; ds fy, 5% lkFkZdrk Lrj ij fo'okL;rk vUrjky

⎡ σ σ ⎤
< μ < + = =⎢ ⎥

⎣ ⎦
Prob. – 1.64 1.64 1 – 0.05 0.95x x

n n
;gk¡

x = izfrn'kZ ekè;

μ = lexz ekè;

σ = lexz izeki fopyu

n = izfrn'kZ vkdkj

σ
n = izfrn'kZ ekè; dh izeki foHkze

α = .05 lkFkZdrk Lrj ;k fo'okL;rk Lrj

1 – α = 0.95 fo'okL;rk xq.kkad

(ii) lexz vuqikr P dk fo'okL;rk vUrjky

⎡ ⎤
≤ ≤ + = =⎢ ⎥

⎢ ⎥⎣ ⎦
Prob. – 1.96 1.96 1 – .05 0.95PQ PQp P p

n n

;gk¡

Q = 1 – P

fo'okL;rk vUrjky fdls dgrs gSa\

(iii) lexz izlj.k σσσσσ2 dk fo'okL;rk vUrjky

⎡ ⎤
⎢ ⎥≤ σ ≤ + = =
⎢ ⎥⎣ ⎦

2 2
2 2 2Prob. – 1.96 1.96 1 – .05 0.95

2 2
S SS S

n n
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Lo&ewY;kadu (Self Assessment)

1- fjDr LFkkuksa dh iw£r djsa (Fill in the blanks)–

1. ----------------- ds nks eq[; vax vkdyu rFkk ifjdYiuk ijh{k.k gSaA

2. fdlh Hkh mfpr ----------------- dks leXr ds izkpy dk fcUnq vkdyd fy;k tk ldrk gSA

3. fo'okL;rk Lrj dks 1 esa ls ?kVkus ds ckn izkIr jkf'k dks ----------------- dgk tkrk gSA

4. lexz ds ----------------- dk ,slk vuqeku tks nks lhekvksa ds eè; gks varjky vuqeku mnkgj.k gSA

29-2 lkjka'k (Summary)

• ,d leh"V izkpy dk fcUnq izkDdyu lkaf[;dh; dk ,dy eku gksrk gS tcfd vrajky izkodyu dks

mu nks la[;kvksa }kjk n'kkZ;k tkrk gS] ftlds eè; esa leh"V izkpy vofLFkr gksrk gSA

• lkaf[;dh; fu"d"kZ (Statistical Inference) ds nks eq[; vax vkdyu (Estimation) rFkk ifjdYiuk

ijh{k.k (Hypothesis testing) gSA

• vkdyu ;k vuqeku nks izdkj ls fd, tkrs gSa%

(i) fcUnq vkdyu (Point Estimation)

(ii) vUrjky vkdyu (Interval Estimation)

29-3 'kCndks'k (Keywords)

• izfrn'kZt % lkaf[;dhfon

• vufHkurrk % fuoi{k] vi{kikrh

• laxfr % vojks/] lqlaxfr

29-4 vH;kl iz'u (Review Questions)

1. fcUnq vkdyu ,oa varjky vkdyu fof/ fdls dgrs gSa\ foospu dhft,A

mÙkj % Lo&ewY;kadu (Answer: Self  Assessment)

1. 1. lkaf[;dh; fu"d"kZ 2. izfrn'kZt

3. fo'okL;rk xq.kkad 4. izkpyksa

29-5 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡

lkfgR; Hkou ifCyosQ'kUl] vkxjk
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bdkbZ—30% iwoZ ifjdYiuk osQ izdkj % 'kwU; ifjdYiuk ,oa vrajky ifjdYiuk] ifjdYiuk ifj{k.k esa =kqfV ds izdkj ,oa lkFkZdrk dk Lrj

bdkbZμ30: iwoZ ifjdYiuk osQ izdkj % 'kwU; ifjdYiuk ,oa
vrajky ifjdYiuk] ifjdYiuk ifj{k.k esa =kqfV ds izdkj
,oa lkFkZdrk dk Lrj (Types of Hypothesis: Null

and Alternative, Types of Errors in Testing
Hypothesis, Level of Significance)

vuqØef.kdk (Contents)

mís'; (Objectives)

izLrkouk (Introduction)

30.1 iwoZifjdYiuk dk vFkZ (Meaning of the Hypothesis)

30.2 iwoZdYiuk dk egÙo (Importance of Hypothesis)

30.3 lkFkZdrk&ijh{k.k dh fØ;kfofèk (Procedure of Test of Significance)

30.4 lkFkZdrk ifj{k.k (Test of Significance)

30.5 lkjka'k (Summary)

30.6 'kCndks'k (Keywords)

30.7 vH;kl&iz'u (Review Questions)

30.8 lanHkZ iqLrosaQ (Further Readings)

mís'; (Objectives)

bl bdkbZ osQ vè;;u osQ i'pkr~ fo|kFkhZ ;ksX; gksaxsμ

• iwoZ ifjdYiuk dk vFkZ rFkk mlds egRo dks le>us esaA

• lkFkZdrk ifj{k.k rFkk mldh fØ;kfof/ dks tkuus esaA

izLrkouk (Introduction)

vuqlaèkku }kjk leL;k ls lEcfUèkr fdlh u, Kku dh [kkst osQ iz;kl fd, tkrs gSaA bl fn'kk esa dk;Z vkjEHk
djus ls iwoZ lcls igys vius Kku] lwpuk rFkk vuqHko osQ vkèkkj ij ,d lEHkkfor dk;Zdj.k lEcUèk ;k
iwoZdYiuk dk fuekZ.k dj fy;k tkrk gSA iwoZdYiuk ;k iwoZdYiukvksa osQ vkèkkj ij gh Kku dh [kkst dh tkrh
gS vkSj buosQ }kjk gesa vuqlaèkku dk;Z esa vkxs c<+us esa lgk;rk izkIr gksrh gSA bl izdkj lkaf[;dh; vuqlaèkku
esa iwoZdYiukvksa dk fuekZ.k vko';d gks tkrk gSA
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30-1 iwoZifjdYiuk dk vFkZ (Meaning of the Hypothesis)

izfl¼ lekt'kkL=kh ̂ yq.McxZ* (Lunderg) osQ erkuqlkj iwoZdYiuk ,d dkepykÅ fu"d"kZ gS ftldh mi;qDrrk
dh ijh{kk vHkh ckdh gSA fcYoqQy izkjfEHkd Lrj ij iwoZdYiuk osQoy ,d vuqeku] fopkj vFkok dYiuk gks
ldrh gS ftlosQ vkèkkj ij ge vkxs fØ;kRed dk;Z vFkok [kkst dj ldrs gSaA

djfyUtj (Kerlinger) osQ vuqlkj] ¶,d iwoZdYiuk nks ;k vfèkd pj ewY;ksa osQ eè; lEcUèk dk vuqekfur
oDrO; gSA¸1

bl izdkj vuqlaèkku dk;Z esa vuqlaèkkudÙkkZ vius Kku] lwpuk rFkk vuqHko osQ vkèkkj ij tks dk;Z&dkj.k lEcUèk
dk vuqeku yxkrk gS ogh iwoZdYiuk dgykrh gS] bUgha iwoZdYiukvksa osQ vkèkkj ij Kku dh [kkst dh tkrh gSA
iwoZdYiuk dh lR;rk dh tk¡p Hkh dh tk ldrh gS] ;g lR;rk osQ ftruh lehi gksxh vuqlaèkku osQ ifj.kke
mrus gh fo'oluh; izkIr gksaxsA

,d vPNh iwoZdYiuk osQ nks ekin.M gSaμ(i) iwoZdYiuk pj ewY;ksa osQ eè; lEcUèk dk oDrO; gS] vkSj
(ii) iwoZdYiukvksa esa bl lEcUèk dh tk¡p dh iwjh lEHkkouk gksuh pkfg, vFkkZr~ ,d iwoZdYiuk nks ;k nks ls
vfèkd pj ewY;ksa ls lEcfUèkr gksrh gS vkSj budh tk¡p dh tk ldrh gSA iwoZdYiukvksa ls ;g Li"V gks tkrk
gS fd pj ewY; fdl izdkj ls lEcfUèkr gSaA ftl vuqekfur oDrO; esa mijksDr nks fo'ks"krk,¡ u gksa og oSKkfud
vFkZ esa iwoZdYiuk ugha dgh tk ldrh gSA

30-2 iwoZdYiuk dk egÙo (Importance of Hypothesis)

^oSKkfud vuqlaèkku esa iwoZdYiuk,¡ egÙoiw.kZ ;qfDr;k¡ gSaA* bl dFku esa FkksM+k Hkh lUnsg ugha gSA oSKkfud
vuqlaèkku esa iwoZdYiukvksa osQ vHkko esa fdlh fuf'pr ifj.kke dh izkfIr vlEHko gSA iwoZdYiukvksa osQ egÙo
dks vxzkafdr izdkj ls Li"V fd;k tk ldrk gSA

1- vè;;u dks fu'p;kRedrk iznku djrh gSμvuqlaèkkudÙkkZ iwoZdYiukvksa osQ vHkko esa bèkj&mèkj
vuko';d Je] le; ,oa èku dk viO;; djsxk] fdUrq tc leL;k ls lEcfUèkr iwoZdYiukvksa dk
fuekZ.k dj fy;k tkrk gS rks vè;;u dks fu'p;kRedrk izkIr gks tkrh gSA

2- iwoZdYiukvksa dh tk¡p lEHko gSμoSKkfud vuqlaèkku esa iwoZdYiukvksa osQ egÙo dk nwljk dkj.k ;g
gS fd iwoZdYiukvksa dh tk¡p }kjk ;g Li"V fd;k tk ldrk gS fd ;g lgh gS vFkok >wBA fc[kjs gq,
rF;ksa dh tk¡p lEHko ugha gksrh gS osQoy lEcUèkksa (iwoZdYiukvksa) dh tk¡p dh tk ldrh gSA ;gh
dkj.k gS fd oSKkfud vuqlaèkku dh fØ;kvksa esa iwoZdYiukvksa dk fuekZ.k izFke eq[; fØ;k gSA

3- lEcfUèkr rF;ksa osQ pquko esa lgk;d gksrh gSμiwoZdYiukvksa osQ fuekZ.k osQ ckn leadksa osQ ladyu
,oa fo'ys"k.k }kjk mudh tk¡p dh tkrh gSA iwoZdYiuk dks è;ku esa j[krs gq, vko';d rF;ksa ls
lEcfUèkr tkudkjh dk gh laxzg fd;k tkrk gS] vuko';d lwpuk osQ laxzg ij gksus okys le;] Je ,oa
èku osQ viO;; dks jksdk tk ldrk gSA mnkgj.kkFkZ ,d iwoZdYiuk ̂ f'k{kk osQ izlkj ls tUe nj esa deh
gksrh gS* dh tk¡p osQ fy, ge vius dks f'k{kk osQ Lrj ,oa lUrkuksa dh la[;k dh tkudkjh rd gh
lhfer j[ksaxs vkSj vko';d lwpuk izkIr dj ;g fl¼ djus dk iz;kl djsaxs fd f'kf{kr O;fDr;ksa osQ
lUrkuksa dh la[;k de gSA ih- oh- ;ax osQ vuqlkj] ¶iwoZdYiuk osQ iz;ksx ls vk¡[k ew¡ndj [kkstus rFkk
vUèkkèkqUèk ,sls vkadM+ksa dks ,d=k djus ij fu;U=k.k gksrk gS] tks fd ckn esa vè;;u osQ fo"k; ds fy,
vizklafxd fl¼ gksA¸2

iwoZdYiukvksa dk egÙo bl xq.k ls Hkh gS fd os vuqlaèkkudÙkkZ dks ;g crkrh gS fd mls D;k djuk gSA buls
pj ewY;ksa osQ lEcUèk dk Hkh Li"Vhdj.k gks tkrk gS vr% vuqlaèkkudÙkkZ dk dk;Z ljy ,oa lqfoèkktud gks tkrk
gSA iwoZdYiuk,¡ vuqlaèkku esa rHkh vfèkd egÙoiw.kZ gks ldrh gSa tcfd buesa ljyrk Li"Vrk ,oa fof'k"Vrk dk
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xq.k fo|eku gks rFkk ;s miyCèk vuqlaèkku iz.kkfy;ksa ls rFkk eq[; fl¼kUr ls lEcfUèkr gksa ,oa losZ{k.k }kjk
budh lR;rk dh tk¡p lEHko gksA

iwoZdYiukvksa ls u osQoy Kku dh [kkst vkxs c<+rh gS oju~ budh lgk;rk ls vuqlaèkku dh leL;k

ls lEcfUèkr fu"d"kZ fudkyus esa lgk;rk izkIr gksrh gSA fcuk iwoZdYiuk osQ vuqlaèkku ,d vfu£n"V
fopkjghu HkVdus osQ leku gSA

iwoZdYiukvksa dh tkap esa lkaf[;dh; fo'ys"k.k dk egÙo

iwoZdYiukvksa osQ fuekZ.k osQ i'pkr~ mudh lR;rk dh tk¡p djuk gksrk gSA iwoZdYiukvksa dh tk¡p esa lkaf[;dh;
fofèk;ksa dk egRoiw.kZ ;ksxnku gksrk gSA iwoZdYiukvksa dh tk¡p esa lkaf[;dh; fo'ys"k.k osQ egÙo dks fuEu izdkj
ls Li"V fd;k tk ldrk gSμ

(i) loZizFke iwoZdYiukvksa osQ vkèkkj ij ;g fuf'pr dj fy;k tkrk gS fd fdl izdkj dh lwpuk,¡ ,d=k
dh tk,¡xh vFkkZr~ lkaf[;dh; vuqlaèkku dk vk;kstu fd;k tkrk gSA

(ii) lkaf[;dh; vuqlaèkku osQ vk;kstu osQ ckn ;g fuf'pr fd;k tkrk gS fd leadksa dk ladyu fdl izdkj
ls fd;k tk,A izkFkfed lead vFkok f}rh;d leadkas dk iz;ksx fd;k tkrk gSA lax.ku vFkok fun'kZu
vuqlaèkku osQ vkèkkj ij lead ,d=k fd, tk,¡xsA vuqlaèkku osQ mís'; ,oa izÑfr osQ vuqlkj mi;qDr
fofèk dk  p;u dj lead ladfyr dj fy, tkrs gSaA

(iii) ladfyr leadksa dks lEiknu }kjk fo'ys"k.k ;ksX; cuk;k tkrk gSA

(iv) izkIr lwpukvksa osQ fo'ys"k.k osQ fy, leadksa dk oxhZdj.k dj bUgsa lkjf.k;ksa esa izLrqr fd;k tkrk gSA

(v) lkaf[;dh; fo'ys"k.k osQ fy, lkaf[;dh; fofèk;ksa tSls ekè;] vifdj.k] fo"kerk lg&lEcUèk] xq.k&lEcUèk
vkfn dk lgkjk fy;k tkrk gSA

bl izdkj tc leadksa osQ ladyu] izLrqrhdj.k ,oa fo'ys"k.k }kjk fu"d"kZ izkIr dj fy, tkrs gaS] mUgha fu"d"kks±
osQ vkèkkj ij iwoZdYiukvksa dh lR;rk dh tk¡p dh tkrh gSA nwljs 'kCnksa esa iwoZdYiukvksa dh tk¡p dk dk;Z
lkaf[;dh; fo'ys"k.k }kjk gh lEHko gSA

lkFkZdrk dh tkap (Test of Significance)μlkFkZdrk dh tkap djuk izeki foHkze dk nwljk egRoiw.kZ dk;Z gSA
blh osQ }kjk fdlh fuèkkZfjr 'kwU; ifjdYiuk dh tkap dh tk ldrh gSA lkFkZdrk tkap gsrq voyksfdr ,oa
izR;kf'kr eku osQ vUrj dks izeki foHkze osQ fuèkkZfjr ØkfUrd eku (critical value) osQ lUnHkZ esa ns[kk tkrk gSA
fofHkUu lkFkZdrk Lrjksa osQ fy, vyx&vyx izeki foHkze osQ ØkfUrd eku gksrs gSaA izeki foHkze ,oa ØkfUrd
eku dk xq.kk djus ij fun'kZu foHkze Kkr gks tkrk gS_ vFkkZr~

Sampling Error = Standard Error × Critical Value

izkjEHk esa iwoZdYiuk ,d vuqekfur oDrO; osQ :i esa gksrh gS] fdUrq tc bldh

lR;rk izekf.kr gks tkrh gS rks mls fl¼kUr dk uke fn;k tkrk gSA

mnkgj.k osQ fy,] izR;kf'kr eku (izkpy) vkSj voyksfdr eku (izfrn'kZt) dk vUrj izeki foHkze osQ 1.96 xqus

ls vfèkd gS] rks ;g vUrj 5% lkFkZdrk Lrj ij lkFkZd ekuk tk;sxkA nwljs 'kCnksa esa] 95% fo'okl osQ lkFk ;g

dgk tk ldrk gS fd vUrj fun'kZu mPpkopu osQ dkj.k u gksdj fdlh vU; dkj.k ls gSA ;fn vUrj izeki
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foHkze osQ 1.96 xqus ls de gS rks vUrj lkFkZd ugha ekuk tk;sxkA nwljs 'kCnksa esa] ;g ekuk tk;sxk fd ;g vUrj

fun'kZu osQ mPpkopu osQ dkj.k gSA

fofHkUu Lrjksa ij lkFkZdrk dh tkap fuEu rkfydk }kjk izn£'kr gSμ
Test of Significance at Different Level

fo'oluh; vUrj (Difference)
lkFkZdrk Lrj xq.kkad Økafrd =kqfV izfriQy =kqfV fo'oluh;

(Significance (Confidence (Critical (Sampling lhek,a lkFkZd lkFkZd ugha
% Level) % Coeffi- Value) Error) (Confidence (Significant) (Not

cient Significant)

5 95 1.96 1.96σ ± 1.96σ > 1.9σ ≤ 1.960
1 99 2.58 2.58 ± 2.58σ > 2.58σ ≤ 2.58σ

.27 99.73 3 3σ ± 3σ > 3σ ≤ 30
4.25 95.45 2 σ ± 2σ > 2σ ≤ 20

30-3 lkFkZdrk&ijh{k.k dh fØ;kfof/ (Procedure of Test of Significance)

lkFkZdrk&ijh{k.k gsrq ,d fØ;kfof/ iz;ksx esa yk;h tkrh gS ftlosQ vUrxZr fuEufyf[kr dk;Z djus gksrs gSaμ

(1) leL;k dk fu/kZj.k (Determination of the Problem)μlkFkZdrk ijh{k.k gsrq lcls izFke ,oa
egRoiw.kZ dk;Z leL;k dk fu/kZj.k djuk gSA nwljs 'kCnksa esa] lkaf[;dh; fu.kZ; fdl lEcU/ esa fy;s tkus
gSa] mudk Li"V gks tkuk vko';d gSA ;s fu.kZ; izfrn'kZt vkSj izkpy osQ vUrj dh tkap djus vFkok
ifjdYiuk dks Lohdkj djus vFkok vLohdkj djus osQ lEcU/ esa gks ldrs gSaA

(2) 'kwU; ifjdYiuk dk fu/kZj.k (Setting up of a Null Hypothesis)μlexz dks izR;kf'kr vkSj U;kn'kZ
osQ okLrfod izkIr fu"d"kks± (ekiksa) osQ vUrj dh vFkZiw.kZrk tkuus osQ iwoZ ,d 'kwU; ifjdYiuk dk fu/
kZj.k djuk gksrk gSA 'kwU;&ifjdYiuk ls rkRi;Z ;g gS fd ge dYiuk djrs gSa fd izkpy ,oa
izfrn'kZt esa vUrj 'kwU; gS vkSj tks Hkh gS og fun'kZu osQ vfrfjDr vU; foHkzeksa ls izHkkfor ugha
gS vkSj ;g osQoy nSoh ;k vkdfLed gSA ;g ekudj pyuk gS fd liQyrk osQ fy, fo|k£Fk;ksa dk
fu;fer vè;;u ykHknk;d ugha gS] 'kwU; dYiuk dk gh mnkgj.k gSA blh izdkj fdlh jksx fu/kZj.k gsrq
fu£er nokbZ osQ ckjs esa igys ls gh ;g dYiuk dj ysuk og ykHknk;d ugha gksxh] ;g 'kwU; dYiuk
gh gSA 'kwU; dYiuk dk vk/kj blh esa gS fd mldk foykse foijhr LohdkjkRed fLFkfr dks izekf.kr
djrk gSA 'kwU; dYiuk osQ fy, laosQrk{kj H0 iz;ksx gksrk gSA

(3) lkFkZdrk Lrj dk p;u (Selection of Level of Significance)μiwoZfu/kZfjr ifjdYiuk dh tkap
fdlh lkFkZdrk Lrj ij dh tk ldrh gSA lkFkZdrk Lrj osQ p;u osQ ckjs esa dksbZ dBksj fu;e ugha gS
ijUrq vf/drj .01 vkSj .05 vFkkZr~ 1% vkSj 5% lkFkZdrk Lrj ij ifjdYiuk dh tkap dh tkrh gSA

lkaf[;dh; ifjdYiuk ijh{k.k esa nks izdkj osQ foHkze (Error) gks ldrs gSaA izFke izdkj dk foHkze og
gksrk gS tcfd ifjdYiuk lgh gksrs gq, Hkh mls xyrh ls vLohdkj dj fn;k tkrk gSA f}rh; izdkj
dk foHkze rc gksrk gS tc ifjdYiuk vlR; gksrh gS fiQj Hkh mls xyrh ls Lohdkj dj ysrs gSaA bu
foHkzeksa dks fuEu rkfydk ls izn£'kr fd;k tk ldrk gSμ
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lgh fLFkfr fu.kZ;

H0 LohÑr H0 vLohÑr

H0 lR; lgh fu.kZ; izFke izdkj dk foHkze

H0 vlR; f}rh; izdkj dk foHkze lgh fu.kZ;

tc ge fdlh fo'ks"k lkFkZdrk Lrj dks pqurs gSa] tSls mnkgj.k osQ fy, 5%, rks ;gka gekjk vfHkizk; ;g
gksrk gS fd ge 95% ifjdYiuk dks Lohdkj dj jgs gSa vkSj 5% izFke izdkj dk foHkze gks ldrk gS
ftlls ifjdYiuk (hypothesis) dks vlR; ekuk tk;A blls ;g ckr Li"V gksrh gS fd tSls&tSls
lkFkZdrk dk Lrj ?kVkrs tkrs gSa oSls gh oSls izFke izdkj dk foHkze de gksrk tkrk gSA ijUrq ;g è;ku
jgs ,slk djus ij nwljs izdkj osQ foHkze osQ c<+us dh lEHkkouk jgsxhA bl izdkj nksuksa izdkj osQ foHkzeksa
dks ,d lkFk de ugha fd;k tk ldrk oju~ muesa rks ;Fkksfpr lUrqyu j[kk tkrk gSA

dHkh&dHkh 'kwU; ifjdYiuk osQ lkFk oSdfYid ifjdYiuk (Alternative Hypothesis) Hkh dh tkrh
gSA ;g 'kwU; ifjdYiuk osQ foijhr gksrh gSA mnkgj.k osQ fy,] 'kwU; ifjdYiuk esa ekiksa esa vUrj ugha
ekurs tcfd oSdfYid ifjdYiuk esa vUrj ekurs gSaA vr% 'kwU; ifjdYiuk vlR; gksus ij
oSdfYid ifjdYiuk vkSj oSdfYid dYiuk vlR; gksus ij 'kwU; ifjdYiuk Lor% Lohdkj gks tkrh gSA

(4) izeki foHkze dh x.kuk (Computation of Standard Error)μlkFkZdrk Lrj dk fu/kZj.k gks tkus osQ
ckn izfrn'kZt osQ izeki foHkze dk ifjdyu dj fy;k tkrk gSA fofo/ izfrn'kZtksa osQ izeki foHkzeksa osQ

fy, vyx&vyx lw=k gSa_ tSls ekè; osQ izeki osQ fy, σx = 
σ
n

;  izeki fopyu dk izeku foHkze σσ

= 
σ
2n  rFkk lglEcU/ xq.kkad dk izeki foHkze = σr = 

1 2− r
n

 vkfnA

(5) lkFkZdrk vuqikr dk ifjdyu [(Calculation of the Ratio Significance)(T)]μlkFkZdrk vuqikr
vFkkZr~ (T) Kkr djus osQ fy, izfrn'kZt ,oa izkpy osQ vUrj dks izeki foHkze ls foHkkftr dj fn;k tkrk

gSA mnkgj.k osQ fy,] lekUrj ekè; osQ lEcU/ esa lkFkZdrk vuqikr 
( )T X= − μ

σ x
 gksrk gSA

(6) fuoZpu (Interpretation)μfuoZpu lkFkZdrk ijh{k.k dh fØ;kfof/ dk vfUre dk;Z gSA blosQ vUrxZr
iwoZ&fu/kZfjr ØkfUrd eku ,oa lkFkZdrk vuqikr dh vkil esa rqyuk dh tkrh gSA ;fn lkFkZdrk vuqikr
ØkfUrd eku ls vf/d gS rks vUrj lkFkZd gksxk vU;Fkk blosQ de gksus ij vUrj vFkZghu le>k
tk;sxkA mnkgj.k osQ fy,] ifjdfyr lkFkZdrk vuqikr (T) 1.96 tks 5% lkFkZdrk Lrj ij Økafrd
eku gS] ls vf/d gS] rks vUrj lkFkZd ekuk tk;sxk vFkkZr~ vUrj fun'kZu mPpkopu osQ dkj.k
ugha oju~ vU; dkj.k ls gSA

'kwU; ifjdYiuk fdls dgrs gSa\

30-4 lkFkZdrk cM+s U;kn'kZ (Test of Significance : Large Samples)

vk/qfud oSKkfud lkaf[;dh esa lkFkZdrk&ijh{k.k fofo/ izdkj ls fd;k tk ldrk gSA ijUrq fun'kZu {ks=k osQ
vUrxZr bldh viuh fo'ks"k izfØ;k gSA

lkaf[;dh; vuqlU/ku jhfr;ksa (statistical research methods) osQ vè;;u ls ;g Li"V gks tkrk gS fd U;kn'kZ
osQ vkdkj dk mldh fo'oluh;rk ij izHkko iM+rk gSA lkekU;r% ;g ekU;rk gS fd U;kn'kZ (sample) dk ftruk
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cM+k vkdkj gksxk og mruk gh vf/d fo'oluh; gksxkA vr% lkFkZdrk&ijh{k.k gsrq U;kn'kZ dks vkdkj dh n`f"V
ls foHkkftr djuk vko';d gSA vkdkj osQ vuqlkj U;kn'kZ nks izdkj osQ gksrs gSa] tSlsμ

(1) cM+s U;kn'kZ (Large Samples), ,oa

(2) NksVs U;kn'kZ (Small Samples)A

cM+s ,oa NksVs U;kn'kks± dh ekSfyd ekU;rk,a i`Fko~Q gkssus osQ dkj.k nksuksa dh lkFkZdrk&ijh{k.kksa dh jhfr;ksa esa Hkh
vUrj gksuk LokHkkfod gSA vr% nksuksa U;kn'kks± osQ lkFkZdrk&ijh{k.k gsrq i`Fko~Q&i`Fko~Q jhfr;ka viukbZ tkrh gSaA

cM+s ,oa NksVs U;kn'kks± osQ fy, dksbZ fuf'pr bdkb;ksa dk lhekadu ugha gS] ijUrq lkekU;r% 30 ;k blls
vf/d (n ≥ 30) bdkb;ksa okys U;kn'kZ dks cM+k U;kn'kZ ekuk tkrk gSA rFkk blesa de (n < 30) bdkb okys
U;kn'kZdk NksVk U;kn'kZ ekuk tkrk gSA bl vè;k; esa cM+s U;kn'kks± (n > 30) dh lkFkZdrk osQ fo"k; esa ijh{k.k fd;k
tk jgk gSA

cM+s U;kn'kks± dks Hkh mudh izÑfr osQ vuqlkj nks oxks± esa foHkkftr fd;k tkrk gSμ

(v) xq.k&leadksa dk fun'kZu (Sampling of Attributes), rFkk

(c) pj&leadksa dk fun'kZu (Sampling of Variables)A

xq.k&leadksa esa lkFkZdrk&ijh{k.k (Test of Significance in Attributes)

xq.k&leadksa ls vk'k; ,sls rF;ksa ls gS ftudk la[;kRed eki lEHko ugha gSA budk rks xq.k&fo'ks"k dh mifLFkfr
o vuqifLFkfr osQ vk/kj ij gh vè;;u fd;k tkrk gSA xq.k&leadksa osQ lkFkZdrk&ijh{k.k esa mu ljy U;kn'kks±
dk lkFkZdrk&ijh{k.k fd;k tkrk gS ftudk p;u ,d ,sls lexz (Universe or population) esa ls fd;k x;k
gS tks fof'k"V xq.k dh mifLFkfr vFkok vuqifLFkfr j[krk gksA mnkgj.k osQ fy,] ;fn ge fdlh lexz esa jkstxkj
dh leL;k dk vè;;u dj jgs gSa rks bl xq.k dh mifLFkfr cM+s v{kj ‘A’ rFkk vuqifLFkfr NksVs v{kj ‘a’ }kjk
izn£'kr dh tk,xhA bl lexz esa jkstxkj dk izfr'kr Kkr djus osQ fy, lexz esa ls nSo vk/kj ij U;kn'kZ ysdj
mlesa jkstxkj dk izfr'kr Kkr djosQ izeki foHkze dh lgk;rk ls ml lexz dh jkstxkj vuqikr lhek,a fu/kZfjr
dj yh tkrh gSaA fiQj U;kn'kZ vuqikr (Sample Ratio) ,oa lexz vuqikr (Universe Ratio) esa rqyuk dh tkrh
gS vkSj ;g ns[kk tkrk gS fd bu vuqikrksa dk vUrj lkFkZd gS vFkok ughaA

lkFkZdrk&Lrj (Level of Significance)μlkFkZdrk&Lrj dk vFkZ gS fd izfrp;u mPpkopuksa osQ dkj.k
vf/d&ls&vf/d fdruh la[;k,a xyr gks ldrh gSaA ;|fi lkFkZdrk&Lrj oqQN Hkh gks ldrk gS] ijUrq O;ogkj
esa 1% rFkk 5% lkFkZdrk&Lrj dk iz;ksx gh vf/d izpfyr gSμbu nksuksa Lrjksa esa ls Hkh 5% dk gh lokZf/d iz;ksx
fd;k tkrk gSA mnkgj.kkFkZ] 5% lkFkZdrk&Lrj dk vFkZ gS fd izfrp;u mPpkopuksa osQ dkj.k vf/d&ls&vf/d
5% la[;k,a xyr gks ldrh gSa tcfd 1% lkFkZdrk&Lrj dk vFkZ gS fd izfrp;u mPpkopuksa osQ dkj.k
vf/d&ls&vf/d 1% la[;k,a xyr gks ldrh gSaA

Lo&ewY;kadu (Salf Assessment)

1- fjDr LFkkuksa dh iwrhZ djsa (Fill in the blanks):

1. ------------------ ds erkuqlkj iwoZdYiuk ,d dkepykmQ fu"d"kZ gSA

2. vuqla/ku dk;Z esa vuqla/kudrkZ vius Kku] lwpuk rFkk vuqHko ds vk/kj ij tks dk;Z&dkj.k
laca/ dk vuqeku yxkrk gS ogh ------------------ dgykrh gSA

3. iwoZdYiukvksa dh tk¡p esa ------------------ fof/;ksa dk egÙoiw.kZ ;ksxnku gSA

4. fofHkUu lFkZdrk Lrjksa ds fy, vyx&vyx izeki foHkze ds ------------------ eku gksrs gSA

5. vkdkj ds vk/kj ij ------------------ nks izdkj ds gksrs gSaA

6. ------------------ dk vk'k; ,sls rF;ksa ls gS ftudk la[;kRed eki laHko ugha gSA

7. O;ogkj esa 1% rFkk ------------------ lkFkZdrk Lrj dk iz;ksx gh vf/d izpfyr gSA
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30-5 lkjka'k (Summary)

• vuqlaèkku }kjk leL;k ls lEcfUèkr fdlh u, Kku dh [kkst osQ iz;kl fd, tkrs gSaA bl fn'kk esa dk;Z

vkjEHk djus ls iwoZ lcls igys vius Kku] lwpuk rFkk vuqHko osQ vkèkkj ij ,d lEHkkfor dk;Zdj.k
lEcUèk ;k iwoZdYiuk dk fuekZ.k dj fy;k tkrk gSA iwoZdYiuk ;k iwoZdYiukvksa osQ vkèkkj ij gh Kku
dh [kkst dh tkrh gS vkSj buosQ }kjk gesa vuqlaèkku dk;Z esa vkxs c<+us esa lgk;rk izkIr gksrh gSA
vuqlaèkku esa iwoZdYiukvksa dk fuekZ.k vko';d gks tkrk gSA

• ,d vPNh iwoZdYiuk osQ nks ekin.M gSaμ(i) iwoZdYiuk pj ewY;ksa osQ eè; lEcUèk dk oDrO; gS] vkSj

(ii) iwoZdYiukvksa esa bl lEcUèk dh tk¡p dh iwjh lEHkkouk gksuh pkfg,

• iwoZdYiuk osQ iz;ksx ls vk¡[k ew¡ndj [kkstus rFkk vUèkkèkqUèk ,sls vkadM+ksa dks ,d=k djus ij fu;U=k.k

gksrk gS] tks fd ckn esa vè;;u osQ fo"k; ds fy, vizklafxd fl¼ gksA

• tc leadksa osQ ladyu] izLrqrhdj.k ,oa fo'ys"k.k }kjk fu"d"kZ izkIr dj fy, tkrs gaS] mUgha fu"d"kks± osQ

vkèkkj ij iwoZdYiukvksa dh lR;rk dh tk¡p dh tkrh gSA

• 'kwU;&ifjdYiuk ls rkRi;Z ;g gS fd ge dYiuk djrs gSa fd izkpy ,oa izfrn'kZt esa vUrj 'kwU; gS vkSj

tks Hkh gS og fun'kZu osQ vfrfjDr vU; foHkzeksa ls izHkkfor ugha gS vkSj ;g osQoy nSoh ;k vkdfLed
gSA

• iwoZfu/kZfjr ifjdYiuk dh tkap fdlh lkFkZdrk Lrj ij dh tk ldrh gSA lkFkZdrk Lrj osQ p;u osQ

ckjs esa dksbZ dBksj fu;e ugha gS ijUrq vf/drj .01 vkSj .05 vFkkZr~ 1% vkSj 5% lkFkZdrk Lrj ij
ifjdYiuk dh tkap dh tkrh gSA

• lkaf[;dh; vuqlU/ku jhfr;ksa (statistical research methods) osQ vè;;u ls ;g Li"V gks tkrk gS fd

U;kn'kZ osQ vkdkj dk mldh fo'oluh;rk ij izHkko iM+rk gSA lkekU;r% ;g ekU;rk gS fd U;kn'kZ
(sample) dk ftruk cM+k vkdkj gksxk og mruk gh vf/d fo'oluh; gksxkA vr% lkFkZdrk&ijh{k.k
gsrq U;kn'kZ dks vkdkj dh n`f"V ls foHkkftr djuk vko';d gSA

30-6 'kCndks'k (Keywors)

• lkFkZdrk % izpy&vR;ar papy] cgqr pyus okyk

• vuqekfudr % vuqeku ls le>k gqvk

30-7 vH;kl&iz'u (Review Questions)

1. iwoZdYiuk ls vki D;k le>rs gS\ bldk egÙo crkb,A

2. iwoZdYiukvksa dh tk¡p esa lakf[;dh fo'ys"k.k dk egRo le>kb,

3. lFkZdrk dh tk¡p fdl izdkj gksrh gS\

4. lFkZdrk ifj{k.k fdls dgrs gS\ bldh fØ;kfof/ le>kb,A

mÙkj% Lo&ewY;kadu (Answer: Self Assessment)

1.  yq.M oxZ     2.  iwoZdYiuk    3.  lakf[;dh;      4. ØkfUr eku      5.  U;k;oxZ
6.  xq.k&leadks    7. 5%
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30-8 lanHkZ iqLrosaQ (Further Readings)

iqLrosaQ 1. lkaf[;dh osQ ewy rRo_ ,l- ih- flag_ ,l- pUn ,.M dEiuh fyfeVsM jke uxj]
ubZ fnYyh & 110055

2. ifjek.kkRed i¼fr;k¡_ Mk- ,l- ,e- 'kqDy ,oa MkW- f'koiwtu lgk;_ ifjek.kkRed i¼fr;k¡
lkfgR; Hkou ifCyosQ'kUl] vkxjk
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