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(UNIVARIATE DATA ANALYSIS)

7-0 mís”; 

7-1 fo’k; izos”k 

7-2 vUos’kh MsVk fo”ys’k.k (Exploratory Data Analysis) 
7-2-1 ik¡p-la[;k lkjka”k rFkk NksVs Hkw-[kaM ¼The 5-No.Summary and Boxplots) 

7-2-2 ckWDl IykWV cukus dh izfØ;k rFkk blls izkIr fu’d’kZ 

7-2-3 mnkgj.k 

7-3 vkuqekfud lkaf[;dh % vk/kkjHkwr ladYiuk,¡ rFkk fu.kZ;u esa dsanzh; izof̀Ÿk 

rFkk ifj{ksi.k@izdh.kZu (Dispersions) ds ekiksa dk egŸo 

7-3-1 izkpy rFkk lkaf[;dh 

7-3-2 ;knf̀PNd pj rFkk izkf;drk caVu 

7-3-3 izlkekU; caVu 

7-3-4 ekud izlkekU; caVu 

7-3-5 O;kogkfjd leL;kvksa ds gy esa ekud izlkekU; caVu ds vuqiz;ksx 

7-3-6 ifjdYiuk ijh{k.k (Hypothesis Testing) 

7-4 vkuqekfud vkadM+s@lkaf[;dh % fcanq vkdyu rFkk lef’V izkpyksa ds fy, 

fo”okL;rk varjky r; djuk 

7-4-1 lef’V ek/; ds fy, fcanq vkdyu 

7-4-2 ek/; ds fy, fo”okL;rk varjky (Confidence Intervals) tc lef’V ekud 

fopyu (σ) Kkr gks 

7-4-3 ek/; ds fy, fo”okL;rk varjky tc lef’V ekud fopyu (σ) Kkr u gks 

7-4-4 vuqikrksa ds fy, fo”okL;rk varjky 

7-4-5 izlj.kksa rFkk ekud fopyuksa ds fy, fo”okL;rk varjky 

7-5 lkj-la{ksi 

7-6 lanHkZ xzaFkkfn 

7-7 cks/k iz”uksa ds mŸkj vFkok ladsr 

bl bdkbZ ds v/;;u ds i”pkr~] vki fuEufyf[kr ls Hkyh-Hkk¡fr voxr gks tk,axs% 

• vkuqekfud lkaf[;dh ds mís”;ksa ls( 

• vUos’kh MsVk fo”ys’k.k dh ladYiuk ls( 

• izlkekU; caVu dh fo”ks’krkvksa rFkk O;kogkfjd thou esa lkeus vkus okyh 
lkaf[;dh leL;kvksa ds gy esa buds vuqiz;ksxksa ls( 
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• ifjdYiuk ijh{k.k dh ladYiuk ls( rFkk bl izfØ;k esa rFkk muds fofue; esa 
lkeus vkus okyh =qfV;ksa ds izdkjksa ls( rFkk 

• lef’V izkpyksa ds fy, fo”okL;rk varjky r; djus dh izfØ;k lsA 

bl ikB~;Øe dh bdkbZ 2 esa] vkidk ifjp; lkaf[;dh dh ml “kk[kk ls djok;k 

x;k tks fd MsVk ds laf{kIrhdj.k rFkk o.kZu ls lacaf/kr gS rFkk ftls o.kZukRed 

lkaf[;dh dgrs gSaA vkius vusd o.kZukRed ekiksa dk ifjdyu djuk lh[kk tSls 

fd vkSlr] izlj.k] “kred] bR;kfnA blls ;g Li’V gksrk gS fd o.kZukRed 

lkaf[;dh dk {ks= dsoy la[;kvksa@izs{k.kksa ds lkj.khdj.k rFkk muds vkys[kh; 

izLrqrhdj.k rd gh lhfer ugha gSA ;g bdkbZ ewyr% MsVk ds fo”ys’k.k ij dsafnzr 

gSA ge vUos’kh MsVk fo”ys’k.k ls izkjaHk djsaxs] ftlesa ge MsVk@vkadM+ksa dh izeq[k 

fo”ks’krkvksa dks tkuus dk iz;kl djsaxsA blds i”pkr~ ge viuk #[k vkSj dfBu 

vkuqekfud lkaf[;dh dh vksj djsaxs ftlesa lef’V ds ckjs esa fu’d’kZ Kkr djus dh 

rFkk izkIr fu’d’kksZa dh fo”oluh;rk dks ekius dh fof/k;k¡ lfEefyr gksrh gSaA 

(EXPLORATORY DATA 
ANALYSIS) 

ikjaifjd lkaf[;dh esa] vkadM+ksa dks ,d ckjackjrk caVu ds :i esa O;ofLFkr fd;k 

tkrk gSA bl caVu dh lgk;rk ls] caVu dk vkdkj ;k izÑfr tkuus ds fy,] 

vk;rfp=] ckjackjrk cgqHkqt] vkstkbo@rksj.k tSls fofHkUu xzkQ@vkys[k cuk, tk 

ldrs gSaA blds lkFk gh] MsVk dk lkjka”k Kkr djus ds fy, ek/; rFkk ekud 

fopyu tSls fofHkUu vkadM+s izkIr fd, tk ldrs gSaA ikjaifjd fo”ys’k.k dk mís”; 

MsVk dh izÑfr ds ckjs esa fofHkUu vuqekuksa dh iqf’V djuk gSA 

vUos"kh MsVk fo”ys’k.k ¼EDA½ esa gekjk mís”; ;g tkuus ds fy, MsVk dh 

tk¡p@ijh{k.k djuk gksrk gS fd MsVk ds ckjs esa D;k tkudkjh izkIr dh tk ldrh 

gS tSls fd MsVk dk e/; fcanq@dasnz ;k foLrkj bR;kfnA EDA esa iz;ksx fd;k tkus 

okyk dsanzh; izo`fŸk dk eki ekf/;dk rFkk fopj.k dk eki] var”prqFkZd ifjlj Q3 
− Q1 gksrk gSA EDA esa MsVk dks ckWDlIykV ¼ftls ckWDl-,aM-fOgLdj IykWV Hkh dgk 

tkrk gS½A vUos’kh MsVk fo”ys’k.k dk fodkl tkWu rqdh }kjk fd;k x;k rFkk ;g 

mudh iqLrdsa ‘Exploratory data analysis’ esa izLrqr fd;k x;kA 

- -

,d ckWDl IykWV fdlh MsVk leqPp; dks vkys[kh; :i esa fu:fir djus ds fy, 

fd;k tkrk gSA bl IykWV esa ik¡p fof”k’V eku “kkfey gksrs gSa % 

1½ MsVk leqPp; dk lcls NksVk eku ¼vFkkZr~ U;wure½ 

2½ Q1 
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3½ ekf/;dk ¼vFkkZr~ Q2½ 

4½ Q3 

5½ MsVk leqPp; dk lcls cM+k eku ¼vFkkZr~] vf/kdre½ 

;s eku MsVk leqPp; dk Qkbc-uacj lejh ¼ik¡p-la[;k lkjka”k½ dgykrs gSaA 

,d MsVk leqPp; dk ckWDl IykWV] ,d ,slk vkys[k gS ftlesa ,d {kSfrt js[kk MsVk 

dh U;wure eku okyh izfof’V ls Q1 rd [khaph tkrh gS] ,d {kSfrt js[kk Q3 ls 

MsVk dh vf/kdre eku okyh izfof’V rd [khaph tkrh gS rFkk ,d ckWDl cuk;k 

tkrk gS ftldh Å/okZ/kj Hkqtk,a Q1 rFkk Q3 ls gksdj tkrh gSa rFkk ckWDl ds vanj 

,d Å/okZ/kj js[kk ekf/;dk Q2 ls gksdj tkrh gSA uhps bl fof/k dks pj.kc) :i 

esa fn;k x;k gS % 

1½ MsVk ekuksa ds fy, Qkbc-uacj lejh] vFkkZr~ MsVk ekuksa dks U;wure rFkk 

vf/kdre eku] Q1 vkSj Q3 rFkk ekf/;dk] Kkr djsaA 

2½ ,d {kSfrt v{k ,sls iSekus ds lkFk cuk,a ftlesa MsVk ds U;wure rFkk 

vf/kdre eku lfEefyr gksaA 

3½ ,d ckWDl cuk,a ftldh Å/okZ/kj Hkqtk,a Q1 rFkk Q3 ls gksdj tkrh gksaA 

ekf/;dk ls gksdj tkrh gqbZ Å/okZ/kj js[kk [khapsaA 

4½ MsVk ds U;wure eku ls ckWDl dh ck;ha Hkqtk rd ,d js[kk [khpsaA blh izdkj 

MsVk ds vf/kdre eku ls ckWDl dh nk;ha Hkqtk rd ,d js[kk [khpsaA 

ckWDl IykWV ls izkIr gksus okyh tkudkjh dks uhps lkjc) fd;k x;k gS % 

• ;fn ekf/;dk ckWDl ds dsanz ds lehi gks] rks caVu yxHkx lefer gksrk gSA 

• ;fn ekf/;dk ckWDl ds dsanz ds ck;ha vksj fLFkr gks] rks caVu /kukRed :i ls 

fo’ke gksrk gSA 

• ;fn ekf/;dk ckWDl ds dsanz ds nk;ha vksj fLFkr gks] rks caVu _.kkRed :i ls 

fo’ke gksrk gSA 

• ;fn js[kk,a yxHkx leku yackbZ dh gksa rks caVu yxHkx lefer gksrk gSA 

• ;fn nk;ha js[kk] ck;ha js[kk ls cM+h gks rks caVu /kukRed :i ls fo’ke gksrk gSA 

• ;fn ck;ha js[kk] nk;ha js[kk ls cM+h gks rks caVu _.kkRed :i ls fo’ke gksrk gSA 

;fn nks ;k nks ls vf/kd MsVk leqPp;ksa ds ckWDl IykWV] ,d gh v{k ij cuk, tk,a] 

rks caVuksa dh rqyuk dh tk ldrh gSA vkSlrksa dh rqyuk ds fy,] ekf/;dk dh 

fLFkfr dk iz;ksx djsaA ifjorZu”khyrk dh rqyuk ds fy, var”prqFkZd ifjlj 

(Q3–Q1) dk] vFkkZr~ cDlksa dh yackbZ dk iz;ksx djsaA 
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,d vkgkj fo”ks’kK dh #fp] vlyh iuhj esa lksfM;e dh ek=k dh rqyuk iuhj ds 

,d fodYi esa lksfM;e dh ek=k ls djus esa gSA nks ;kn`fPNd izfrn”kksZa ds vkadM+s 

uhps n”kkZ, x, gSaA 

310 420 45 40  270 180 250 290 

220 240 180 90  130 260 340 310 

Q1, MD rFkk Q3 Kkr djsaA 

     40  45 90 180 220 240 310 420 

          Q1         MD          Q3 

  Q1 = �����
�

= 67.5  MD = �������
�

= 200 

Q3 = �������
�

= 275 

iuhj ds fodYi ds fy, Q1, MD rFkk Q3 Kkr djsaA 

   130   180 250   260  270 290 310 340 

         Q1                    MD         Q3 

    Q1 = �������
�

= 215  MD = �������
�

= 265 

    Q3 = �������
�

= 300 

,d gh vkys[k esa nksuksa caVuksa dks ckWDl IykWV cuk,aA 

500 400 300 200 100 0 

vlyh iuhj 

420 
40 

275 200 67.5 

265 300 

130 340 

215 

iuhj dk fodYi 
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nksuksa IykWVl~ dh rqyuk djsaA ;g iw.kZr;k Li’V gS fd iuhj ds fodYi ds 

caVu dh ekf/;dk vlyh iuhj ds caVu dh ekf/;dk ls vf/kd gSA nwljh vksj] 

vlyh iuhj ds caVu dh ifjorZu”khyrk ;k mldk foLrkj iuhj ds fodYi ds 

caVu dh ifjorZu”khyrk ls vf/kd gSA 

1½ inksa *Qkbo-uacj lejh* rFkk *ckWDlIykWV* dks ifjHkkf’kr dhft,A 

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

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

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

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

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

2½ ,d ckWDlIykWV dh lgk;rk ls lacaf/kr caVu dh fo”ks’krkvksa dh O;k[;k 

dhft,A 

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

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

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

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

o.kZukRed rFkk vuqekfud lkaf[;dh ,d-nwljs ls lacaf/kr gSaA 

 esa MsVk dk laxzg.k] laxBu] la{ksi.k rFkk izLrqrhdj.k lfEefyr gksrs gSa( 

nwljh vksj  izfrn”kZ MsVk ds iz;ksx ls MsVk lef’V ds ckjs esa 

vuqeku yxkus ls lacaf/kr gSA  ls gekjk rkRi;Z gS mu lHkh O;fDr;ksa ;k 

oLrqvksa dk laxzg ftuesa vUos’kd izkFkfed :i ls] vius lkaf[;dh; v/;;u ds 

fy,] #fp j[krk gSA o.kZukRed lkaf[;dh & tc lef’V;ksa ij ykxw dh tk, & rks 

mlesa vkys[kksa] pkVksZa rFkk rkfydkvksa dk fuekZ.k@dh jpuk rFkk fofHkUu o.kZukRed 

ekiksa tSls fd vkSlr] ifjorZu”khyrk ds ekiksa rFkk “kred bR;kfn dk ifjdyu] 

ftlds ckjs esa vkius fiNyh bdkbZ esa i<+k] lfEefyr gksrs gSaA gkyk¡fd lkekU;r% 

iwjh lef’V ds MsVk rd gekjh igq¡p ugha gksrh rFkk gekjh lef’V ds ckjs esa 

tkudkjh mlds ,d izfrn”kZ ij vk/kkfjr gksrh gSA mnkgj.k ds fy,] “kks/kdrkZ dh 

#fp ,d jkT; ds lHkh fo|kfFkZ;ksa }kjk lHkh ijh{kkvksa esa izkIr vadksa esa gks ldrh 

gSA ijarq ;s laHko ugha gksrk fd iwjs jkT; ds lHkh fo|kfFkZ;ksa }kjk lHkh ijh{kkvksa esa 

izkIr vadksa dk v/;;u fd;k tk lds] vr% “kks/kdrkZ dks fo|kfFkZ;ksa dks ,d NksVs 
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izfrn”kZ ¼tSls fd 100 fo|kfFkZ;ksa dk ,d izfrn”kZ½ rd lhfer j[kuk iM+rk gS] tks 

fd jkT; ds lHkh fo|kfFkZ;ksa dh lef’V dks fu:fir djus ds fy, iz;ksx fd;k 

tkrk gSA vr%] lkaf[;dh; lef’V dk dksbZ izfrn”kZ] lef’V dh bdkb;ksa ;k mlds 

vo;oksa dk mileqPp; gksrk gS tks vUos’k.k ds nkSjku ,df=r@ladfyr fd;k 

tkrk gSA vkuqekfud lkaf[;dh bu izfrn”kksZa ds vk/kkj ij mu lef’V;ksa ds ckjs esa 

O;kid fu’d’kZ tSls fd fcanq vkdyu] varjky vkdyu rFkk ifjdYiuk ijh{k.k] 

bR;kfn Kkr djrh gSa ftuls os izfrn”kZ fy;s x;s gSaA  

blls igys fd vkuqekfud lkaf[;dh fof/k;ksa }kjk fdlh izfrn”kZ ls izkIr tkudkjh 

dk iz;ksx v/;;u fd, tk jgs fo’k; dh tkap ds laiw.kZ fo”ys’k.k ds fy, fd;k tk 

lds] izfrn”kZ }kjk izkIr tkudkjh dk o.kZukRed lkaf[;dh dh fof/k;ksa }kjk izca/ku 

rFkk la{ksi.k fd;k tkuk vko';d gSA vkuqekfud lkaf[;dh dh fof/k;ksa dks Bhd 

izdkj ls le>us ds fy, dqN vko”;d ladYiukvksa dh ppkZ ge vxys Hkkx esa dj 

jgs gSaA 

tk¡pk/khu lef’V dh fo”ks’krkvksa dks la[;kRed  tSls fd ek/;] ekud 

fopyu bR;kfn ftudk v/;;us vkius bdkbZ 2 esa fd;k] ls O;Dr fd;k tk ldrk 

gSA ,d “kks/k v/;;u dk mís”; lkekU;r% bu izkpyksa ds ekuksa dh tk¡p djuk 

gksrk gS tks fd vKkr gksrs gSa rFkk blfy, budk vuqeku ,d izfrn”kZ ds vk/kkj 

ij yxk;k tkrk gSA fdlh lef’V izkpy dk izfrn”kZ ds vk/kkj ij vuqeku ,d 

 ¼statistic½ dgykrk gS ftldk iz;ksx vKkr izkpy dk vuqeku yxkus 

ds fy, fd;k tkrk gSA 

mnkgj.k ds fy,] izfrn”kZ ek/; (��) rFkk izfrn”kZ ekud fopyu S] izfrn”kZ MsVk ls 

izkIr izfrn”kZt gSa ftudk iz;ksx lacaf/kr lef’V izkpyksa] lef’V ek/; ( � ) rFkk 
lef’V ekud fopyu (�) dk vuqeku yxkus ds fy, fd;k tk ldrk gSA 

 ,d izkpy] lef’V dk laf{kIr fooj.k gksrk gSA ,d izfrn”kZt] ,d 

izfrn”kZ dk Kkr laf{kIr o.kZu gS tks izkpyksa ds ckjs esa vuqeku yxkus ds fy, 

iz;ksx fd;k tk ldrk gSA 

izfrn”kZtksa ¼��  rFkk S½ ds eku pqus x, izfrn”kZ ij fuHkZj djrs 

gSa tcfd lef’V ds izkpy ¼µ rFkk � ½ fLFkj jgrs gSaA bl vFkZ esa izfrn”kZt 

 dgykrs gSaA vxys Hkkx esa ge ;kn`fPNd pj ds vFkZ] mlds izdkj 

rFkk mlls lac) izkf;drk caVuksa ij fopkj djsaxsA 

;kn`fPNd dk vFkZ gksrk gS ftldk iwokZuqeku u yxk;k tk lds( ,d 

 ftls lkekU;r% cM+s v{kjksa X, Y, bR;kfn ls O;Dr fd;k tkrk gS] ,d 

;kn`fPNd ?kVuk dk ifj.kke gksrk gS ¼,d ,slh izfØ;k ftlds ifj.kke dk vuqeku 

fuf”prrk ds lkFk ugha yxk;k tk ldrk tSls fd ,d flDds dks mNkyuk ;k 
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ikls dks yq<+dkuk½ ;kn`fPNd pj larr Hkh gks ldrs gSa vkSj vlarr HkhA ,d 

vlarr ;knf̀PNd pj }kjk fy, tkus okys ekuksa dh la[;k dsoy x.kuh; gks 

ldrh gS vFkkZr~] ;s pj vius nks ekuksa ds chp vkus okys lHkh eku ugha ysrsA 

mnkgj.k ds fy,] ;fn ,d ikls dks ik¡p ckj Qsadus ij] ikls dh Åijh Qyd ij 

fdlh le vad ¼2] 3 ;k 6½ ds vkus dh la[;k] ,d ;kn`fPNd vpj gS tks fd 

ekuks 0] 1] 2] 3] 4] 5 esa ls dqN Hkh gks ldrk gSA ;g pj 1-2] 2-5] 4]6 bR;kfn 

eku ugha ysrkA nwljh vksj] ,d larr ;kǹfPNd pj vius nks ekuksa ds chp ds lHkh 

eku ysrk gSA larr pjksa ds mnkgj.k gS % o;Ld iq#’kksa dh Å¡pkbZ] pwgksa ds “kjhj 

dk rkieku] o;Ldksa ds dksysLVªkWy dk LrjA 

izkf;drk vkuqekfud lkaf[;dh esa ,d egŸoiw.kZ Hkwfedk fuHkkrh gSA ,d ;kǹfPNd 

?kVuk esa nksgjk, x, i;Zos{k.kksa dk ,d yack vuqØe gksrk gS] tgk¡ ;g vko”;d 

ugha gksrk fd izR;sd i;Zos{k.k dksbZ fof”k’V ifj.kke gh nsA fdlh fof”k’V ifj.kke 

ds vkus dh izkf;drk] iqujkoŸ̀k i;Zos{k.kksa dh ,d cM+h la[;k esa ml ifj.kke okys 

i;Zos{k.kksa dk vuqikr gksrh gSA mnkgj.k ds fy,] ,d ikls dks Qsadus ij le vad 
izkIr dh izkf;drk  �

�
  ;k  �

�
 gksxhA 

,d ;kn`fPNd pj X dk izkf;drk caVu] X ds laHko ekuksa dks muls lac) 

izkf;drkvksa dks lwphc) djrk gSA mnkgj.k ds fy,] ,d vlarr ;knf̀PNd pj X 

dk izkf;drk caVu] tgk¡ X ,d 6 Qyd okys lefer ikls ds Qsadus ij izkIr gksus 

okys vad dks fu:fir djrk gS] bl izdkj gS & 

 X:  1 2 3 4 5 6 

P(X):  �
�
 �

�
 �

�
 �

�
 �

�
 �

�
 

;fn ge ,d ;kǹfPNd pj ds laHko ifj.kkeksa dks xi ls O;Dr djsa tgk¡ i = 1, 2, 
3…k gS rFkk bu ekuksa ds lac) izkf;drk dks P(X = xi) = P(xi) ls O;Dr djsa] rks 

fuEufyf[kr dFku lR; gksaxs %  

i½ 0 ≤ �(��) ≤ 1] vFkkZr~ izR;sd izkf;drk 0 ls ysdj 1 rd gks ldrh gS( 

ii½ ∑ �(��)�
���  = 1 vFkkZr~] dqy izkf;drk 1 ds cjkcj gksrh gSA 

nwljh vksj] ,d larr ;kn`fPNd vpj X, fdUgha nks la[;kvksa a vkSj b ds chp ds 

varjky esa izR;sd eku ysrk gSA vFkkZr~ a vkSj b ds e/; ds varjky esa fLFkr fdUgha Hkh 

nks fcanqvksa x1 rFkk x2 ds fy, ¼tgk¡ x1 ≤ x2 gks] ftlls [x1, x2] Hkh ,d varjky cu 

tk,½ ;kn`fPNd pj X dk eku varjky [x1, x2] esa fLFkr gksus dh izkf;drk 0 vkSj 1 

ds chp dh dksbZ la[;k gksxh rFkk X dk eku [a, b] esa gksus dh izkf;drk 1 gksxh %  

0 ≤ P(x1 ≤ X ≤ x2) ≤ 1 rFkk P(a ≤ X ≤ b) = 1 

,d vlarr~ ;kǹfPNd pj ds izkf;drk caVu dh rjg ls ,d larr ;knf̀PNd pj 

ds caVu dks ,d rkfydk ds :i esa izLrqr ugha fd;k tk ldrkA bls ,d Qyu 

ds :i esa ;k ,d vkys[k ds :i esa izLrqr fd;k tkrk gSA vkys[kh; :i esa] ,d 
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larr ;kn`fPNd pj dk izkf;drk caVu ,d izkf;drk ?kuRo oØ ds :i esa n”kkZ;k 

tkrk gS ¼fp= 7-1 ns[ksa½A ,d  ,d fu’dks.k larr oØ gksrk 

gS ftlds uhps dk {ks=Qy Bhd 1 ds cjkcj gksrk gSA og Qyu tks bl oØ dks 

ifjHkkf’kr djrk gS  f(x) dgykrk gS tks fuEufyf[kr 

xq.k/keksZa dks ifjHkkf’kr djrk gS % 

i½  varjky [a, b] esa fLFkr izR;sd fcanq x ds fy, f(x) ≥ 0 gksrk gS 

ii½ lHkh x1, x2 ∈ [a, b] ds fy, tgk¡ x1 ≤ x2 gS P(x1 ≤ X ≤ x2) = izkf;drk ?kuRo 

oØ ds uhps] dksfV X = x1 rFkk X = x2 ds e/; fLFkr {ks=Qy ds cjkcj gksrh 
gSA bls vody xf.kr ds inksa esa � �(�)����

��
 ls izkIr fd;k tkrk gSA /;ku 

jgs fd P(X = x1) = 0 gksrk gS vFkkZr~ izkf;drk ?kuRo oØ vkSj X = x1 ij 

fLFkr Å/okZ/kj js[kk ds e/; dk {ks=Qy 0 gksrk gSA vr%] ,d larr ;kǹfPNd 

pj ds fy,] fdlh ,d fcanq ij izkf;drk lnSo 0 gksrh gSA∗ 

iii½ izkf;drk ?kuRo oØ ds uhps dk dqy {ks=Qy 1 ds cjkcj gksrk gS] vFkkZr~   

� �(�)���
�  = 1 gksrk gSA 

 

 

 

 

 

 

,d larr ;kǹfPNd pj ds fy, lcls egŸoiw.kZ izkf;drk caVu izlkekU;r% 

izkf;drk caVu gksrk gSA lkaf[;dh; fo”ys’k.k esa bl caVu dk vR;kf/kd iz;ksx gksrk 

gS D;ksafd ;g vusd larr pjksa ds caVuksa dks fu:fir djrk gSA mnkgj.k ds fy,] 

;fn ,d “kks/kdrkZ 100 o;Ld fL=;ksa dk ,d ;kǹfPNd izfrn”kZ pqurk gS rFkk 

mudh Å¡pkbZ ds vkadM+s ,df=r djds ,d fgLVksxzke vk;rfp= cukrk gS] rks mls 

fp= 7-2¼d½ tSlk vkys[k izkIr gksrk gSA vc] ;fn “kks/kdrkZ izfrn”kZ dks cM+k dj ns 

rFkk oxksZa dh pkSM+kbZ ?kVk nas] rks izkIr vk;rfp= ,sls fn[ksaxs tSls fd fp=ksa 7-2¼[k½ 

rFkk ¼x½ esa n”kkZ, x, gSaA bl izdkj] ;fn Hkkjr dh lHkh o;Ld fL=;ksa dh Å¡pkbZ 

ukiuk laHko gks rFkk mudk vkys[k cuk;k tk, rks vk;rfp= ,d izlkekU; caVu 

dks :i ys ysxk tSlk fp= 7-2¼?k½ esa n”kkZ;k x;k gSA 
                                                           
∗

  vkius fuf”pr lekdy ds ckjs esa lsesLVj 1 ds ikB~;Øe *vFkZ”kkL= esa xf.krh; fof/k;k¡ &I 
¼BECC-103½ esa i<+kA 

x = x1 x = x2 x  

f(x)  

f(x)  

P(x1 ≤ X ≤ x2)    
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¼d½ 100 fL=;ksa dk ;knf̀PNd izfrn”kZ  ¼[k½ izfrn”kZ dks cM+k fd;k x;k rFkk  

    oxZ dh pkSM+kbZ dks ?kVk;k x;k 

 
¼d½ izfrn”kZ dks vkSj vf/kd c<+k;k x;k rFkk      ¼?k½ lef’V ds fy, izlkekU; caVu 
   oxZ dh pkSM+kbZ dks vkSj vf/kd ?kVk;k x;k 

vkys[kh; :i esa ,d izlkekU; caVu ,d ?kaVh ds vkdkj ¼?kaVkdkj½ ls fu:fir 
fd;k tkrk gS ¼fp= 7-3 ns[ksa½A ,d varr pj ds izkf;drk caVu dh rjg gh] ,d 
larr ;kn`fPNd pj ds ekuksa dks Hkh vad ;k izs{k.k dgk tkrk gS rFkk bUgsa x-v{k 
ij fu:fir fd;k tkrk gSA fdlh Hkh varjky esa] oØ ds uhps dk {ks=Qy] ml 
varjky esa fLFkr izs{k.kksa dk vuqikr gksrk gSA ek/; ¼� ½ izs{k.kksa ds okLrfod ;k 
lkekU; eku dks fu:fir djrk gS vkSj blls fy, x, fopyu =qfV;k¡ dgykrh gSaA 
ek/; ds vkl ikl ds varjky esa] tgk¡ oØ lcls vf/kd Å¡pk gksrk gS] izs{k.k vf/kd 
l?kurk ls mifLFkr gksrs gSaA oØ ds Nksjksa dh vksj] Å¡pkbZ de gksrh gS] tSls-tSls 
ge ek/; ls nwj tkrs gSa izs{k.k de ¼l?ku½ gksrs tkrs gSa vFkkZr~] izs{k.kksa dh ek/; ds 
lehi fLFkr gksus dh laHkkouk vf/kd gksrh gS rFkk ek/; ls nwj gksus dh deA 
izlkekU; caVu okys ,d larr ;kǹfPNd pj X dks ifjHkkf’kr djus okys nks izkpy 
gksrs gSa & ek/; µ rFkk ekud fopyu �A ek/; µ rFkk ekud fopyu � okys ,d 
larr ;kǹfPNd pj X ∼ ds izlkekU; caVu dks X ∼ N (µ, �) ds :i esa O;Dr 
fd;k tkrk gS rFkk bldk izkf;drk ?kuRo Qyu f (x) 

�(�) = 1
�√2� �−1

2��−�
� �

2

  , – ∞ < x < ∞  gksrk gSA 

 

 

 

 

 

 

 

x  

f(x) 

x = µ  
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,d izlkekU; caVu oØ dk vkdkj vkSj bldh fLFkfr blds nksuksa izkpyksa ¼µ rFkk 
�½ ij fuHkZj djrh gSA ek/; dk eku izlkekU; dh fLFkfr dks fu;r djrk gS fd 
bldk dsanz dgk¡ gksxk tcfd ekud fopyu dk eku blds QSyko dks fu/kkZfjr 
djrk gS( � ftruk vf/kd gksxk] oØ mruk gh vf/kd QSyk gqvk ;k piVk gksxkA 
fdlh izlkekU; caVu ds xq.k/keZ] tks bls fo”ks’k cukrs gSa] bl izdkj gSa % 

1½ ,d izlkekU; oØ ?kaVkdkj gksrk gSA 

2½ blds ek/;] ekf/;dk rFkk cgqyd leku gksrs gSa rFkk caVu ds dsanz ij fLFkr 
gksrs gSaA 

3½ ,d izklkekU; oØ ,dcgqydh gksrk gS vFkkZr~ bldk dsoy ,d gh cgqyd 
gksrk gSA 

4½ ;g oØ ek/; ds lkis{k lefer gksrk gS vFkkZr~ bldk vkdkj ek/; ¼dsanz½ ls 
gksdj tkrh gqbZ ,d Å/okZ/kj ds nksuksa vksj ,d leku gksrk gSA 

5½ ;g oØ larr gksrk gS vFkkZr~ blesa dksbZ fjfDr;k¡ vFkok fNnz ugha gksrsA 

6½ ;g oØ x-v{k dks dHkh Hkh Li”kZ ugha djrkA lS)kafrd :i ls] bl oØ dks 
nksuksa vksj ftruk pkgs c<+k fy;k tk,] ;g dHkh Hkh x-v{k dks Li”kZ ugha djsxk 
& ij ;g fujarj x-v{k ds lehi vkSj lehi vkrk pyk tk,xkA 

7½ ,d izlkekU; caVu oØ ds uhps dk dqy {ks=Qy 1 ds cjkcj ;k 100% gksrk 
gSA ;g rF; vlkekU; izrhr gks ldrk gS ijarq bls vody xf.kr ds iz;ksx ls 
fl) fd;k tk ldrk gSA 

8½ izlkekU; oØ ds uhps ek/; ds nksuksa vksj 1 ekud fopyu dh nwjh rd fLFkr 
Hkkx dk {ks=Qy yxHkx 0-68 ;k 68% gksrk gS( 2 ekud fopyu dh nwjh rd 
fLFkr Hkkx dk {ks=Qy yxHkx 0-95 ;k 95%( rFkk 3 ekud fopyu dh nwjh 
rd fLFkr Hkkx dk {ks=Qy yxHkx 0-997 ;k 99-7% gksrk gSA uhps fn, fp= 
esa izR;sd {ks= dk {ks=Qy n”kkZ;k x;k gSA 

 

bldk ljy Hkk’kk esa vFkZ ;g gS fd yxHkx 68-26% izs{k.k izlkekU; oØ ds uhps 
� ± � ifjlj esa fLFkr gksrs gSa ;k nwljs “kCnksa esa P(µ – � ≤ X ≤ µ + �) = 0.68A 
blh izdkj P (µ – 2� ≤ X ≤ µ + 2�) = 0.95 rFkk P(µ – 3� ≤ X ≤ µ + 3�) = 
0.997. 
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tSlk fd geus izkjaHk esa gh crk;k fd vUos’kh fo”ys’k.k esa gekjk izeq[k mís”; gksrk gS 

,d izfrn”kZ ds vk/kkj ij ewy lef’V ds ckjs esa vuqeku yxkukA dksbZ Hkh lef’V 

ek/; rFkk izlj.k tSls izkpyksa ls ifjyf{kr dh tkrh gS rFkk ewy lef’V ls pquk 

x;k ,d izfrn”kZ gesa lef’V ds izkpyksa ds izfrn”kZt miyC/k djokrk gSA ge ;g 

Hkh tkurs gSa fd ,d izfrn”kZ ds ek/; ds mlh lef’V ls fy, x, ,d-nwljs izfrn”kZ 

ds ek/; ls vyx gksus dh laHkkouk gSA vr%] izfrn”kZ ek/; ,d ;kn`fPNd pj gS] 

tks fd vusd vyx-vyx eku ys ldrk gSA bu ekuksa ds lkFk lac) izkf;drkvksa 

dks Hkh ys fy;k tk,a rks gesa ,d caVu izkIr gksrk gSA bl caVu dks izfrn”kZ ek/;ksa 

dk caVu dgrs gSaA tc izfrn”kZ i;kZIr :i ls cM+s gksa rks bl caVu dk vkdkj 

yxHkx ,d izlkekU; caVu oØ dh rjg gks tkrk gS ¼pkgs ewy lef’V dSlh Hkh 

gks½A blls ge ;g ikrs gSa fd ;fn ewy lef’V dk caVu izlkekU; gks rks izfrn”kZ 

ek/;ksa dk caVu Bhd izlkekU; gksxkA ijarq] ;fn ewy lef’V dk caVu izlkekU; u 

gks rks izfrn”kZ ek/;ksa dk caVu yxHkx izlkekU; dsoy rHkh gksxk tc izfrn”kZ eki 

i;kZIr :i ls cM+k gksA ;g ifj.kke gesa ,d vR;ar egŸoiw.kZ izes; ls izkIr gksrk gS 

ftls lSaVªy fyfeV F;ksje@dsanzh; lhek izes; dgrs gSaA 

Central Limit Theorem

la{ksi esa] dsanzh; lhek izes; ds vuqlkj] ;fn ,d ;knf̀PNd pj n Lora=] leku :i 

ls forfjr] vizlkekU; ;knf̀PNd pjksa dk ;ksx gS] rks tSls-tSls n dh vksj tkrk gS] 

bl ;kǹfPNd pj dk caVu ,d izlkekU; caVu dh vksj tkrk gSA uhps fn;s 

miizes; dsanzh; lhek izes; ls izkIr fd;k tk ldrk gS ¼ijarq bldks fl) djuk 

bl ikB~;Øe ds fo’k; {ks= ls ckgj gS½ % 

tSls-tSls izfrn”kZ eku n c<+rk gS izfrn”kZ ek/;ksa dk caVu ,d izlkekU; caVu dh 
vksj c<+rk gS] rc Hkh tc ewy lef’V ftlesa ls ;s izfrn”kZ pqus x, gksa] izlkekU; u 
gksA 

dsanzh; lhek izes; gesa izlkekU; caVu ds vusd ;kn`fPNd ?kVukvksa ls tqM+s gksus dk 

dkj.k crykrh gSA 

D;ksafd izR;sd izlkekU; caVu okys pj dk viuk ek/; rFkk ekud fopyu gksrk gS] 

bu oØksa dk vkdkj rFkk fLFkfr bu izkpyksa ds ekuksa ds vuqlkj fHkUu-fHkUu gksxhA 
vr%] O;kogkfjd vuqiz;ksxksa esa gesa izR;sd pj ds fy,] oØ ds uhps ds {ks=Qy dh 

,d rkfydk cukuh iM+sxhA bl fLFkfr dks ljy cukus ds fy,] lkaf[;dhfon~ ekud 

izlkekU; caVu dk iz;ksx djrs gSaA ekud izlkekU; caVu ,d 0 ek/; rFkk 1 ekud 

fopyu okyk izlkekU; caVu gksrk gSSA  
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Åij fn, fp= esa] oØ ds uhps izR;sd [kaM esa fn, gq, eku] ml [kaM ds {ks=Qy 
dk vuqikr n”kkZrs gSaA lHkh izlkekU; caVu okys pj fuEufyf[kr lw= ds iz;ksx }kjk 
,d ekud izlkekU; pj esa ifjofrZr fd, tk ldrs gSa % 

  Z = X dk eku & ek/;@ekud fopyu vFkok z = ���
�

 

tSls fd igys dgk x;k gS] ,d ekud izlkekU; caVu oØ ds uhps ds {ks=Qy dk 
iz;ksx O;kogkfjd leL;kvksa dks gy djus ds fy, fd;k tkrk gS] tSls fd ,slh 
o;Ld fL=;ksa dk izfr”kr ftudk eku 5 QqV 4 bap rFkk 5 QqV 7 bap ds chp esa 
gks vFkok ,d ubZ cSVjh ds 4 lky ls vf/kd pyus dh izkf;drkA vr%] z ds 
fdlh Hkh eku ds fy,] ekud izlkekU; caVu oØ ds uhps dk {ks=Qy fudkyus dh 
fof/k dks le>uk vko”;d gSA ,d ckj X ds eku] Åij fn, lw= ds vuqlkj 
ifjofrZr dj fy, tk,a rks os z eku dgykrs gSaA z eku okLro esa ;g n”kkZrk gS 
fd mlds laxr X eku] ek/; ls fdrus ekud fopyu nwj gSA ekud izlkekU; 
fopj ls lacaf/kr z-rkfydk ] & 3-49 ls ysdj 3-49 rd z ds fdlh Hkh eku ds 
fy,] ekud izlkekU; oØ ds uhps dk ¼4 n”keyo LFkkuksa rd½ {ks=Qy] lkFkZdrk 
ds fofHkUu Lrjksa ij n”kkZrh gSA 

ekud izlkekU; caVu ds iz;ksx ls leL;kvksa@iz”uksa dks gy djus dh ,d fof/k 
uhps nh rkfydk esa n”kkZ;h xbZ gS % 

 

1-  fdlh z eku ds ckbZa vksj dk {ks=Qy tkuus ds fy, % rkfydk esa z 
dk eku <w¡<sa rFkk mlds laxr {k=Qy dk iz;ksx djsaA 

2-  fdlh z eku ds nkbZa vksj dk {ks=Qy tkuus ds fy, % rkfydk esa z dk eku 
<w¡<sa rFkk mlds laxr {ks=Qy dks 1 esa ls ?kVk,¡A 
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rkfydk ds lkekU;r% 0 ls ysdj fdlh $z rd dk {ks=Qy n”kkZrh gSA vr%] 
fdlh $z  ls nkbZa vksj dk {ks=Qy 0-5 &] 0 ls $z ds {ks=Qy ds cjkcj gksxkA 
;gh {ks=Qy &z ds ckbZa vksj dk Hkh gksxkA fdlh fn, gq, $z ds ckbZa vksj dk 
{ks=Qy 0-5 $ 0 ls $z rd ds {ks=Qy ds cjkcj gksxkA 

“kks/kdrkZ vusd izdkj ds iz”uksa ds mŸkj [kkstuk pkgrs gSa] tSls fd f”k{kkfon~ ;g 
tkuuk pkg ldrk gS fd D;k i<+kus dh ,d ubZ rduhd ikjaifjd rduhd ls 
csgrj gSA bl izdkj ds iz”u dk mŸkj lkaf[;dh; ifjdYiuk ijh{k.k ds ek/;e ls 
ik;k tk ldrk gS] tks fd lef’V ds ckjs esa fd, x, nkos dk ewY;kadu djus ds 
fy, fu.kZ; ysus dh izfØ;k gSA fdlh ifjdYiuk ijh{k.k ds fy,] “kks/kdrkZ dks 
v/;;uxr lef’V dks ifjHkkf’kr djus dh] ,d fof”k’V ifjdYiuk dks 
of.kZr@dFku fuf”pr djus dh] ,d lkFkZdrk Lrj r; djus dh] lef’V esa ls 
,d izfrn”kZ dk p;u djus dh] MsVk laxzfgr djus dh] lkaf[;dh; ijh{k.k ds 
fy, vko”;d ifjdyu djus dh rFkk ,d fu’d’kZ rd igqapus dh vko”;drk 
gksrh gSA vUos’kh lkaf[;dh esa] ifjdYiuk ijh{k.k esa iz;ksx dh tkus okyh fof/k;k¡ gSa% 
¼i½ ikjaifjd fof/k] ¼ii½ p-eku fof/k rFkk ¼iii½ fo”okL;rk varjky fof/kA 

 

izR;sd ifjdYiuk ijh{k.k fLFkfr ,d ifjdYiuk ds dFku ls izkjaHk gksrh gSA ,d 
lkaf[;dh ifjdYiuk fdlh lef’V izkpy ds ckjs esa ,d vuqeku gksrk gSA ;g 
vuqeku lgh Hkh gks ldrk gS vkSj xyr HkhA izR;sd fLFkfr esa nks izdkj dh 
lkaf[;dh; ifjdYiuk,¡ gks ldrh gSa % 

i½ fujkdj.kh; ifjdYiuk 

ii½ oSdfYid ifjdYiuk 

i½ ftls izrhdkRed :i esa H0 ls O;Dr fd;k tkrk gS] 
,d lkaf[;dh; ifjdYiuk gS ftlesa ;g ekuk tkrk gS fd ,d izkpy rFkk ,d 
fof”k’V eku esa dksbZ varj ugha gS ;k ;g fd nks izkpyksa esa dksbZ varj ugha gSA 

ii½ oSdfYid ifjdYiuk] ftls izrhdkRed :i esa H1 ls O;Dr fd;k tkrk gS] ,d 
lkaf[;dh; ifjdYiuk gS ftlesa ;g ekuk tkrk gS fd ,d izkpy rFkk ,d 
fof”k’V eku esa varj gS ;k ;g fd nks izkpyksa ds ekuksa esa varj gSA 

;g Li’V djus ds fy, fd ifjdYiukvksa dks fdl izdkj O;Dr djuk pkfg, ge 
rhu vyx-vyx lkaf[;dh; v/;;uksa dks mnkgj.kksa ds rkSj ij izLrqr djsaxsA 

3-  nks ekuksa ds chp dk {ks=Qy tkuus ds fy, % nksuksa z ekuksa ds laxr {ks=Qy ns[ksa 
rFkk mUgsa ?kVk,¡ 
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i½ fLFkfr A % ,d vk;qfoZKku “kks/kdrkZ ;g tkuuk pkgrk gS fd D;k ,d ubZ 
fpfdRlk@vkS’kf/k ds dksbZ vokaNuh; nq’izHkko gksaxsA “kks/kdrkZ dh fpark fo”ks’k 
:i ls vkS’kf/k ysus okys ejhtksa dh ukM+h nj@Lian nj ds izfr gSA vkS’kf/k ysus 
ds i”pkr~ ,d ejht+ dh ukM+h nj c<+sxh ;k de gksxh ;k mlesa dksbZ ifjorZu 
ugha gksxk\ D;ksafd “kks/kdrkZ dks ;g Kkr gS fd ftl lef’V dk v/;;u 
fd;k tk jgk gS mlesa vkSlr ukM+h nj 82 Lian@chV~l izfr feuV gS] rks bl 
fLFkfr ds fy, ifjdYiuk,¡ gksaxh % H0: μ = 82 rFkk H1:μ ≠ 82A fujkdj.kh; 
ifjdYiuk ;g fufnZ’V djrh gS fd ek/; esa dksbZ ifjorZu ugha gksxk rFkk 
oSdfYid ifjdYiuk dk dFku gS fd ek/; vyx gksxkA bl ijh{k.k dks 
f}iqPN ijh{k.k (two-tailed test) dgrs gSa] D;ksafd vkS’kf/k ds laHko nq’izHkko 
Lian nj dk c<+uk ;k ?kVuk nksuksa gks ldrs gSaA 

ii½ fLFkfr B % ,d jlk;u”kkL=h ,d okgu cSVjh dk thoudky c<+kus ds fy, 
,d ;ksxt rS;kj djrk gSA ;fn fcuk bl ;ksxt ds okgu cSVjh dh 
thoudky 36 eghus gS] rks ifjdYiuk,¡ gksaxh % H0: μ = 36 rFkk H1: μ>36 A 
bl fLFkfr esa jlk;u”kkL=h dh #fp dsoy cSVfj;ksa dk thoudky c<+kus esa gS] 
vr% oSdfYid ifjdYiuk dks] vkSlr 36 eghus ls vf/kd gS] fy;k x;k gSA 
;g nk;k¡-iqPN ijh{k.k (right-tailed test) dgykrk gS] D;ksafd gekjh #fp 
dsoy thoudky c<+kus esa gSA  

iii½ fLFkfr C % ,d Bsdsnkj ?kjksa esa ,d fo”ks’k izdkj dk rkikojks/ku dk iz;ksx 
djds rkiu ¼Heating½ ds fcy de djuk pkgrk gSA ;fn ekfld rkiu fcyksa 
dk vkSlr #- 780 gS] rks rkikojks/kd ds iz;ksx ds }kjk rkiu ds [kpZ ls 
lacaf/kr ifjdYiuk,¡ gksaxh % H0:  μ = 780 rFkk H1:  μ<780A ;g ,d ck;k¡-
iqPN ijh{k.k (left-tailed test) gS] D;ksafd Bsdsnkj dh #fp dsoy rkiu ds [kpZ 
dks de djuk gSA ifjdYiukvksa dks Bhd ls O;Dr djus ds fy,] “kks/kdrkZvksa 
dks vuqeku ;k nkos dks “kCnksa esa xf.krh; izrhdksa esa ifjofrZr djus dh 
vko”;drk gksrh gS blds fy, ewyHkwr ladsr ftudk iz;ksx fd;k tkrk gS] 
bl izdkj gS % 

  leku gS  =  vf/kd gS  > 

  leku ugha gS ≠  de gS    < 

fujkdj.kh; (Null) rFkk oSdfYid (Alternative) ifjdYiukvksa dks ,d lkFk fy[kk 
tkrk gS rFkk fujkdj.kh; ifjdYiuk esa *leku gS* ds fpUg dk iz;ksx fd;k tkrk 
gS tSlk fd uhps nh rkfydk esa n”kkZ;k x;k gS ¼;gk¡ k fdlh fof”k’V la[;k dks 
fu:fir djrk gS½  

-  -  -

H0 = k H0 = k H0 = k 

H ≠ k H0> k H0< k 

ifjdYiukvksa dks r; djus ds i”pkr~ “kks/kdrkZ v/;;u dh :ijs[kk rS;kj djrk 
gSA “kks/kdrkZ mi;qDr lkaf[;dh; ijh{k.k pqurk gS] lkFkZdrk dk ,d mi;qDr Lrj 
pqurk gS rFkk v/;;u ds lapkyu dh ,d ;kstuk rS;kj djrk gSA mnkgj.k ds 
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fy,] fLFkfr A esa] “kks/kdrkZ ejht+ksa dk ,d izfrn”kZ ysxk ftUgsa og vkS’kf/k nh 
tk,xh ftldk ijh{k.k djuk gSA vkS’kf/k dk vlj gksus rd dk mfpr le; nsdj] 
“kks/kdrkZ izR;sd jksxh dh Lian nj dks ukisxkA 

;g /;ku jgs fd tc fdlh lef’V esa ls ,d fof”k’V vkdkj ds izfrn”kZ pqus tkrs 
gSa rks bu izfrn”kksZa ds ek/;] lef’V ek/; ds vuqlkj cnysaxs rFkk tc izfrn”kZ 
vkdkj 30 ;k mlls vf/kd gksxk rks izfrn”kZ ek/;ksa dk caVu yxHkx izlkekU; 
gksxkA vr%] ;fn fujkdj.kh; ifjdYiuk lR; gks] rks Hkh vf/kdrj fLFkfr;ksa esa] 
jksfx;ksa ds izfrn”kZ dh Lian nj dk ek/;] lef’V ek/; 82 Lian@chV~l izfr feuV 
ds Bhd cjkcj ugha gksxkA 

vc nks laHkkouk,¡ gSa ;k rks fujkdj.kh; ifjdYiuk lR; gS] vkSj izfrn”kZ ek/; rFkk 
lef’V ek/; ds chp dk varj la;ksxo”k gS( ;k fQj fujkdj.kh; ifjdYiuk vlR; 
gS] vFkkZr~ izfrn”kZ ,d ,slh lef’V ls fy;k x;k gS ftldk ek/; 82 Lian@chV~l 
izfr feuV u gksdj dksbZ vU; eku gS tks gesa Kkr ugha gSA izfrn”kZ ek/;] lef’V 
ek/; ls ftruk nwj gksxk] gekjs ikl fujkdj.kh; ifjdYiuk dks vLohdkj djus 
dk mruk gh Bksl lk{; gksxkA izfrn”kZ ds ,d ,slh lef’V ls gksus dh ftldk 
ek/; 82 gS] izkf;drk de gksrh pyh tkrh gS ;fn nksuksa ek/;ksa ds chp nwjh ;k 
muds chp ds varj dk fujis{k eku c<+rk tk,A ;fn izfrn”kZ dh vkSlr iYl nj] 
eku yhft, 83 gS rks “kks/kdrkZ laHkor% bl fu’d’kZ ij igq¡psxk fd ;g varj 
la;ksxo”k gS rFkk og fujkdj.kh; ifjdYiuk dks vLohdkj ugha djsxkA ijarq] ;fn 
izfrn”kZ ek/;] eku yhft, 90 vk, rks bldh laHkkouk cgqr vf/kd gS fd “kks/kdrkZ 
bl fu’d’kZ ij igqapsxk fd vkS’kf/k dk iz;ksx djus okyksa dh iYl nj esa o`f) gqbZ 
gS vkSj fujkdj.kh; ifjdYiuk dks vLohdkj dj nsxkA vc iz”u ;g gS fd 
ifjdYiuk ds Lohdkj ;k vLohdkj gksus dh chp dh js[kk dgk¡ ij gS\ ;g fu.kZ; 
“kks/kdrkZ dh Hkkouk ;k lgtcks/k ij fuHkZj ugha gksrk] ;g fu.kZ; ,d lkaf[;dh 
fu.kZ; gSA vFkkZr~ ;g fu.kZ; egŸoiw.kZ@lkFkZd gksuk pkfg, vkSj dsoy la;ksx ij 
vk/kkfjr ugha gksuk pkfg,A ;gha ij lkaf[;dh; ijh{k.kksa rFkk lkFkZdrk Lrj dh 
ladYiukvksa ds iz;ksx dh vko”;drk gksrh gSA 

bl izdkj ds lkaf[;dh; ijh{k.k esa] ek/; dk ifjdyu izfrn”kZ ls izkIr vkadM+ksa ds 
vk/kkj ij fd;k tkrk gS rFkk bldh rqyuk lef’V ek/; ls dh tkrh gSA 
rRi”pkr~ fujkdj.kh; ifjdYiuk dks vLohdkj djus ;k u djus bl lkaf[;dh 
ijh{k.k ls izkIr eku ds vk/kkj ij fd;k tkrk gSA ;fn varj egŸoiw.kZ@lkFkZd 
gksrk gS] rks fujkdj.kh; ifjdYiuk dks vLohdkj dj fn;k tkrk gSA ;fn ;g 
varj egŸoiw.kZ ugha gksrk rks fujkdj.kh; ifjdYiuk dks vLohdkj ugha fd;k 
tkrkA ifjdYiuk-ijh{k.k esa pkj laHko ifj.kke gks ldrs gSaA okLrfodrk esa] 
fujkdj.kh; ifjdYiuk lR; Hkh gks ldrh gS vkSj vlR; Hkh rFkk ,d izfrn”kZ ls 
izkIr vkadM+ksa ds vk/kkj ij fy;k x;k fu.kZ; bls vLohdkj djuk Hkh gks ldrk gS 
rFkk vLohdkj u djuk HkhA uhps fn, gq, fp= esa pkj laHko ifj.kke fn, x, gSaA 
/;ku ns fd lgh mŸkj izkIr djus dh nks laHkkouk,¡ gSa rFkk xyr mŸkj izkIr djus 
dh Hkh nks laHkkouk,¡ gSaA 
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;fn fujkdj.kh; ifjdYiuk lR; gS rFkk og vLohdkj dj fn;k tk, rks bl =qfV 
dks izdkj 1 dh =qfV dgrs gSaA mnkgj.k ds fy,] fLFkfr A esa ;g laHko gS fd 
vkS’kf/k lHkh lef’V ds lHkh mi;ksxdrkZvksa dh iYl nj@Lian nj eas dksbZ 
egŸoiw.kZ ifjorZu u djrh gks] ijarq la;ksx ls] izfrn”kZ esa fy, x, O;fDr;ksa dh 
Lian nj esa ifjorZu dj nsA bl fLFkfr esa “kks/kdrkZ fujkdj.kh; ifjdYiuk dks 
vLohdkj dj nsxk tcfd okLro esa og lgh gS] vr% a izdkj 1 dh xyrh@=qfV 
gks tk,xhA nwljh vksj] ;g Hkh gks ldrk gS fd vkS’kf/k izfrn”kZ esa fy, x, 
O;fDr;ksa dh Lian nj esa ifjorZu u djs] ijarq tc lef’V ds vU; O;fDr;ksa dks 
;g vkS’kf/k nh tk, rks mudh Lian nj dks dkQh c<+k ns ;k de dj nsA bl 
fLFkfr esa “kks/kdrkZ] izfrn”kZ esa izkIr vkadM+ksa ds vk/kkj ij] fujkdj.kh; ifjdYiuk 
dks vLohdkj ugha djsxkA vr% ;g ,d izdkj II dh =qfV gks tk,xhA  

B  ;g laHko gS fd ;kstd] lef’V dh okgu cSVfj;ksa dk thoudky esa 
dksbZ /;ku nsus ;ksX; o`f) u djsa] ijarq pqus x, izfrn”kZ dh cSVfj;ksa ds thoudky 
esa egŸoiw.kZ o`f) n”kkZ,A ,sls esa fujkdj.kh; ifjdYiuk vLohÑr gks tk,xhA fLFkfr 
B esa ;g laHko gS fd ;kstd lef’V esa okgu cSVfj;ksa dk thoudky vf/kd u 
c<+k, ijarq] izfrn”kZ esa cSVfj;ksa dk thoudky c<+k nsA ,sls esa] fujkdj.kh; 
ifjdYiuk vLohdkj gks tk,xh tcfd ;g lgh gksxhA ;g ,d izdkj-I dh =qfV 
gksxhA nwljh vksj] ;g Hkh laHko gS fd ;kstd izfrn”kZ esa pquh xbZ cSVfj;ksa ij dksbZ 
izHkko u n”kkZ,] ijarq tc bls lef’V dh cSVfj;ksa esa O;kid :i ls iz;ksx fd;k 
tk, rks og mudk thoudky i;kZIr :i ls c<+k nsaA ,sls esa “kks/kdrkZ] izfrn”kZ ls 
izkIr tkudkjh ds vk/kkj ij fujkdj.kh; ifjdYiuk dks vLohdkj dj nsxkA vr%] 
;g izdkj-II dh =qfV gks tk,xhA  

ijarq fdlh fujkdj.kh; ifjdYiuk dks vLohdkj djus ;k vLohdkj u djus ls 
dqN fl) ugha gksrkA ;g fu.kZ; izkf;drkvksa ds vk/kkj ij fy;k tkrk gSA vFkkZr~] 
tc izfrn”kZ ls izkIr ek/; rFkk ifjdfYid ek/; esa varj c<+k gks] rks fujkdj.kh; 
ifjdYiuk laHkor;k lR; ugha gksxkA iz”u ;g gS fd fdruk cM+k varj fujkdj.kh; 
ifjdYiuk dks vLohdkj djus ds fy, vko”;d gS\ blds fy, gesa lkFkZdrk ds 
Lrj dk mi;ksx djus dh vko”;drk iM+rh gSA lkFkZdrk dk Lrj izdkj-I dh =qfV 
gksus dh vf/kdre izkf;drk gSA bl izkf;drk dks � ¼xzhd v{kj vYQk½ ls O;Dr 
f;dk tkrk gSA vFkkZr~ P ¼izdkj I dh =qfV½= α.  izdkj II dh =qfV dks xzhd v{kj 
β ls O;Dr fd;k tkrk gS vFkkZr~] P ¼izdkj II dh =qfV½= β vf/kdrj ifjdYiuk-

H0 vlR; gS H0 lR; gS 

� 

izdkj I dh 
 =qfV 

1 − � 

lgh  
fu.kZ;  
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 II 
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ijh{k.k fLFkfr;ksa esa β dk ifjdyu ljy ugha gksrk( rFkkfi α rFkk β bl izdkj 
lacaf/kr gksrs gSa fd ,d ds de gksus ls nwljk c<+rk gSA  

lkf[;dhfon~] lkekU;r%] rhu LosPN (arbitrary) lkFkZdrk Lrjksa ds iz;ksx ij 
lger gksrs gSa % 0-10 Lrj] 0-05 Lrj rFkk 0-01 LrjA vFkkZr~ ;fn fujkdj.kh; 
ifjdYiuk vLohdkj dh tkrh gS rks izdkj I dh =qfV gksus dh izkf;drk 10%] 5% 
rFkk 1% gksxh vkSj ;g bl ij vk/kkfjr gS fd lkFkZdrk ds dkSu-ls Lrj dk iz;ksx 
fd;k x;k gSA nwljs “kCnksa esa] bl rF; dks ge bl izdkj j[k ldrs gSa % tc α = 
0.10 gS] rks ,d lgh fujkdj.kh; ifjdYiuk ds vLohÑr fd, tkus dh laHkkouk 
10% gS( tc α= 0.05 gS] rks ,d lgh fujkdj.kh; ifjdYiuk ds vLohÑr fd, 
tkus dh laHkkouk 5% gS rFkk tc α = 0.01 gS] rks ,d lgh fujkdj.kh; ifjdYiuk 
ds vLohÑr fd, tkus dh laHkkouk 1% gS( ,d ifjdYiuk-ijh{k.k fLFkfr esa] 
“kks/kdrkZ ;g r; djrk gS fd lkFkZdrk ds dkSu-ls Lrj dk iz;ksx djuk gSA ;g 
dksbZ Hkh Lrj gks ldrk gS vkSj bldk fu/kkZj.k izdkj I dh =qfV dh xaHkhjrk ij 
fuHkZj djrk gSA ,d lkFkZdrk Lrj dk p;u djus ds i”pkr~ mi;qDr ijh{k.k dh 
rkfydk ls ,d Økafrd eku ¼critical value½ dk p;u fd;k tkrk gSA mnkgj.k ds 
fy,] ;fn Z-ijh{k.k dk iz;ksx fd;k tk jgk gS rks Økafrd eku Kkr djus ds fy, 
Z-rkfydk dk iz;ksx fd;k tkrk gSA Økafrd eku ls Økafrd@fujkdj.k {ks= rFkk 
Non-critical {ks= dk fu/kkZj.k gksrk gSA  

,d ,d-iqPN ijh{k.k (one tailed test) ds fy, Økafrd eku ek/; ds nkbZa vksj ;k 
ckbZa vksj gks ldrk gSA bldh fLFkfr oSdfYid ifjdYiuk esa iz;qDr vlerk fpUg 
ij fuHkZj djrh gSA mnkgj.k ds fy,] fLFkfr B esa] tgk¡ jlk;u”kkL=h dh #fp 
okgu cSVfj;ksa ds thoudky dks c<+kus esa gS] oSdfYid ifjdYiuk H1: μ>36 gSA 
D;ksafd ;gk¡ vlerk fpUg > gS] fujkdj.kh; ifjdYiuk dsoy rHkh vLohÑr gksxh 
tc izfrn”kZ ek/; 36 ls cM++k gksA vr% Økafrd eku ek/; ds nkbZa vksj gksuk 
pkfg,A vr% bl ijh{k.k dks nk;k¡-iqPN ijh{k.k dgk tkrk gSA  

Økafrd eku Kkr djus ds fy,] “kks/kdrkZ dks ,d vYQk Lrj pquuk iM+rk gSA 
fLFkfr B esa] eku yhft, fd “kks/kdrkZ α= 0.01 dk p;u djrk gSA vc “kks/kdrkZ 
dks Z-rkfydk ls Z dk ,d ,slk eku Kkr djuk gksxk ftlls Z eku ds nkbZa 
vksj dk {ks=Qy 1% gks rFkk ckbZa vksj dk {ks=Qy 99% gks] tSlk uhps fp=  
7-7¼d½ esa n”kkZ;k x;k gSA vc] “kks/kdrkZ dks Z-rkfydk E esa 0-9900 ds lcls 
lehi dk {ks=Qy eku <w¡<uk iM+sxk tSlk fd fp= 7-7¼[k½ esa n”kkZ;k x;k gSA 
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uhps fn, fp= 7-8 esa Økafrd rFkk vØkafrd {ks= rFkk Økafrd eku n”kkZ, x, gSaA  

 
 

tc ,d “kks/kdrkZ ,d f}-iqPN ijh{k.k dk iz;ksx djrk gS] tSls fd fLFkr A esa gS] 
rks fujkdj.kh; ifjdYiuk dks fdlh Hkh fn”kk esa] ek/; ls vf/kd ;k ek/; ls de] 
varj vf/kd gksus ij vLohÑr fd;k tk ldrk gSA ijarq f}-iqPN ijh{k.k esa 
Økafrd {ks= dks nks cjkcj Hkkxksa esa ckaVuk iM+rk gSA ;fn α = 0.01 gS rks vk/kk 
{ks=Qy ;k 0-005] ek/; ds nkbZa vksj rFkk vk/kk {ks= ek/; ds ckbZa vksj gksuk 
pkfg,] tSlk fd fp= 7-9 esa n”kkZ;k x;k gSA 

 

bl fLFkfr esa] nkbZa vksj dk Z eku] {ks=Qy 0-0050 ds laxr Z eku <w¡<dj Kkr 
fd;k tkrk gSA ;g Z eku &2-57 rFkk &2-58 ds e/; esa {ks=Qyksa 0-0049 rFkk  
0-0051 ds laxr fLFkr gSA &2-57 rFkk &2-58 dk vkSlr [(−2.57) + (−2.58)] / 2 
= −2.575 gSA vr%] ;fn Z eku 3 n”keyo LFkkuksa rd pkfg, rks &2-575 dk 
iz;ksx fd;k tkrk gS vkSj ;fn Z ds eku dks 2 n”keyo LFkkuksa rd gh j[kk gS rks 
&2-58 dk iz;ksx fd;k tk ldrk gSA nkbZa vksj] 0-99 $ 0-005 vFkkZr~ 0-9950 ds 
laxr Z eku Kkr djus dh vko”;drk gSA iqu% ;g eku 2-57 rFkk 2-58 ds e/; 
esa vkrk gS] vr% &2-575 ;k 2-58 dk iz;ksx fd;k tk ldrk gSA Økafrd eku &2-
58 rFkk $2-58 gS tSlk fd fp= 7-10 esa n”kkZ;k x;k gSA  

 

Økafrd 
{ks= vØkafrd {ks= 

 

vØkafrd {ks= 

Økafrd {ks= Økafrd {ks= 
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p-

lkekU;r%] ge ifjdYiuk dk ijh{k.k α Lrjksa 0-05 ;k 0-01 ;k fQj 0-10 ij djrs 

gSaA ysfdu dbZ daI;wVj LVSfVfLVdy iSdsftl~ esa ifjdYiuk ijh{k.k ds fy, ,d 

p-eku fn;k gksrk gSA ;g p-eku ¼;k izkf;drk eku½ ,d izfrn”kZ ds fy, izfrn”kZt 

¼tSls fd ek/;½ ;k oSdfYid ifjdYiuk dh fn”kk esa ,d vf/kd pje izfrn”kZt 

izkIr djus dh izkf;drk gS] tcfd fujkdj.kh; ifjdYiuk lgh@lR; gksA nwljs 

“kCnksa esa] p-eku] ekud izlkekU; caVu oØ ds uhps dk ;k fdlh vU; oØ ds uhps 

dk ;fn dksbZ vkSj lkaf[;dh; ijh{k.k dk iz;ksx fd;k tk jgk gks okLrfod 

{ks=Qy gS] tks fd fof”k’V izfrn”kZt ;k ,d vf/kd pje izfrn”kZt ds izkIr gksus 

dh izkf;drk dks fu:fir djrk gS tcfd fujkdj.kh; ifjdYiuk lgh gksA 

mnkgj.k ds fy,] eku yhft, ,d oSdfYid ifjdYiuk H1: μ> 50 gS rFkk ,d 

izfrn”kZ dk ek/; �� = 52 gSA ;fn daI;wVj ,d lkaf[;dh ijh{k.k dk p-eku 0-0356 
fizaV djrk gS vkSj ;fn ,d fn, gq, izfrn”kZ eki rFkk ekud fopyu ds fy, 

okLrfod lef’V ek/; 50 gS] rks izfrn”kZ ek/; 52 ;k vf/kd izkir djus dh 

izkf;drk 0-0356 gSA P-eku vkSj α eku ds chp laca/k dh O;k[;k bl izdkj dh 

tk ldrh gSA P =0.0356 ds fy, fujkdj.kh; ifjdYiuk α = 0.05 esa vLohÑr gks 

tk,xh ijarq α= 0.01 ij ughaA ;g uhps fp= 7-11 esa Li’V fd;k x;k gSA 

 

tc ifjdYiuk ijh{k.k f}-iqPN gks rks] ,d iqPN ds {ks=Qy dks nksxquk dj nsuk 
pkfg,A ,d f}-iqPN ds fy, ;fn α = 0.05 gS rFkk ,d iqPN esa {ks=Qy 0.0356 
gS] rks p-eku 2(0.0356) = 0.0712 gksxkA la{ksi esa] ;fn p-eku α ls de gks] rks 
fujkdj.kh; ifjdYiuk dks vLohdkj djsaA ;fn p-eku α ls cM+k gks rks 
fujkdj.kh; lehdj.k dks vLohdkj u djsaA Z-ijh{k.k ds fy, p-eku] ekud 
izlkekU; caVu rkfydk ¼Z-rkfydk½ ds iz;ksx ls Kkr fd;k tk ldrk gSA igys 
Z-ijh{k.k eku ds laxr] ekud izlkekU; caVu oØ ds uhps dk {ks=Qy Kkr 
dhft,A ,d ck,a-iqPN ijh{k.k ds fy,] rkfydk esa fn, {ks=Qy dk iz;ksx djsa( 
,d nk,a-iqPN ijh{k.k ds fy, 1-0000 & ¼?kVk½ rkfydk esa fn, {ks=Qy dk iz;ksx 
djsaA ,d f}-iqPN ijh{k.k ds fy, p-eku Kkr djus ds fy, iqPN esa izkIr {ks=Qy 
dks nksxquk djsaA 
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fo”okL;rk varjky rFkk ifjdYiuk ijh{k.k ijLij lacaf/kr gSaA tc fdlh 
ifjdYiuk ijh{k.k fLFkfr esa fujkdj.kh; ifjdYiuk vLohÑr gksrh gS rks mlh 
lkFkZdrk Lrj dk iz;ksx djrs gq, izkIr gksus okys ek/; ds fo”okL;rk varjky esa 
ifjdfYir ek/; lfEefyr ugha gksxkA blh izdkj tc fujkdj.kh; ifjdYiuk 
vLohÑr ugha gksrh] ek/; ds blh fo”okL;rk varjky esa ifjdfYir ek/; lfEefyr 
gksxkA fo”okL;rk varjky dh ladYiuk rFkk bldh jpuk dh ppkZ blh bdkbZ ds 
Hkkx 7-4 esa dh xbZA 

II (Type II Error and the 
Power of a Test)

tSlk fd Åij dgk x;k gS] ifjdYiuk ijh{k.k esa nks izdkj dh =qfV;ksa dh 
laHkkouk gksrh gS % izdkj I dh =qfV rFkk izdkj II dh =qfVA izdkj I dh =qfV rc 
gksrh gS tc fujkdj.kh; ifjdYiuk lgh gks ijarq mls vLohÑr dj fn;k tk,A 
,d lkFkZdrk Lrj ds p;u ls tSls fd 0-05 ;k 0-01] “kks/kdrkZ izdkj I dh =qfV 
gksus dh izkf;drk dk fu/kkZj.k dj ldrk gSA nwljh vksj ;fn fujkdj.kh; 
ifjdYiuk dks vLohÑr u fd;k tk, rks ;k rks ;g ifj.kke Bhd gksxk ;k izdkj 
II dh =qfV gks ldrh gSA izdkj II dh =qfV rc gksrh gS tc fujkdj.kh; 
ifjdYiuk lR; u gks ijarq fQj Hkh mls vLohdkj u fd;k tk,A izdkj II dh =qfV 
gksus dh izkf;drk dks β ls O;Dr fd;k tkrk gSA 

β dk eku Kkr djuk ljy ugha gksrkA ;g vusd dkjdksa ij fuHkZj djrk gS 
ftlesa izfrn”kZ ds vkdkj] lef’V ds ekud fopyu bR;kfn ds eku rFkk tk¡pk/khu 
izkpy ds ifjdfYid eku rFkk izkpy ds lgh eku ds chp dk okLrfod varjA 
“kks/kdrkZ dk fu;a=.k buesa ls dsoy nks dkjdksa ij gksrk gS] α rFkk izfrn”kZ ds eki 
dk p;uA lef’V dk ekud pyu Hkh dHkh-dHkh Kkr gksrk gS ;k mldk vuqeku 
yxk;k tk ldrk gSA eq[; leL;k tks lkeus vkrh gS og gS ifjdfYid izkpy 
rFkk izkpy ds lgh eku ds e/; okLrfod varj Kkr djukA ;fn ;g varj Kkr 
gks tk, rks izkpy dk eku Hkh Kkr gks tk,xk vkSj ;fn izkpy Kkr gks tk,a rks 
fdlh izdkj ds ifjdYiuk ijh{k.k dh vko”;drk ugha gksxhA ;|fi β dk eku 
ifjdfyr djuk dfBu gS ijarq bldk vFkZ ;g ugha gS fd bls ut+jvankt dj 
fn;k tk,A lkekU;r% “kks/kdrkZ β dk eki U;wure djus dh ;k ,slk dg ldrs gSa 
fd 1  –  β dk eku vf/kdre djus dk iz;kl djrs gSa tks fd ,d ijh{k.k dh 
?kkr@ikoj dgykrk gSA fdlh ijh{k.k dh ?kkr okLrfod izkpy ds fofHkUu ekuksa 
ds fy, ifjdfyr dh tk ldrh gS rFkk mls vkysf[kr djds ijh{k.k dh ?kkr dh 
tk¡p dh tk ldrh gSA fdlh ijh{k.k dh ?kkr] izkpyksa esa okLrfod varj] ;fn 
dksbZ gks rks dk irk yxkus esa ijh{k.k dh laosnu”khyrk dk eki gksrh gSA  

fdlh ijh{k.k dh ?kkr ,d izkf;drk gS] vr% bldk eku 0 ls ysdj 1 rd gks 
ldrk gSA ?kkr ftruh vf/kd gksxh] ijh{k.k izkpyksa ds chp okLrfod varj ;fn 
dksbZ gks rks] dk irk yxkus esa mruk gh vf/kd laosnu”khy gksxkA tSlk fd dgk 
x;k gS] ,d ijh{k.k dh ?kkr] izdkj II dh =qfV gksus dh izkf;drk ij fuHkZj djrh 
gS vkSj D;ksafd β dk ifjdyu ljy ugha gksrk] fdlh ijh{k.k dh ?kkr dk 
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ifjdyu ljy ugha gksrkA rFkkfi dqN fn”kk-funsZ”k gSa ftudk iz;ksx fdlh ijh{k.k 
dh ?kkr ls lacaf/kr lkaf[;dh; v/;;u ds lapkyu ds fy, fd;k tk ldrk gSA  

• tc vki fdlh lkaf[;dh; v/;;u dk lapkyu dj jgs gksa rks ml ijh{k.k 
dk iz;ksx djsa ftldh ?kkr] iznŸk@v/;;uk/khu vkadM+ksa ds fy, lcls 
vf/kd gksA 

• fdlh ijh{k.k dh ?kkr c<+kus dk ,d rjhdk ;g Hkh gS fd izfrn”kZ dk 
vkdkj cM+k pquk tk,A ,d cM+s vkdkj dk izfrn”kZ] ek/; dk ekud fopyu 
dks de dj nsxk ftlds QyLo:i β dk eku de gks tk,xkA 

bu nksuksa fof/k;ksa dk iz;ksx i;kZIr lko/kkuh ds lkFk djuk pkfg, % α c<+kus ls 
igys “kks/kdrkZ dks izdkj I dh =qfV gks tkus ds ifj.kkeksa ij fopkj dj ysuk 
pkfg,A ;fn ;s ifj.kke] izdkj II dh =qfV gksus ls vf/kd xaHkhj gksa] rks α dks ugha 
c<+kuk pkfg,A blh izdkj] izfrn”kZ eki c<+kus ds Hkh vius ifj.kke gks ldrs gSaA 
buesa v/;;u ds fy, vko”;d [kpZ esa c<+ksrjh rFkk vkadM+ksa dks lkj.khc) djus 
esa yxus okys le; esa o`f) lfEefyr gSaA tc bu ifj.kkeksa dh laHkkouk gks rks 
izfrn”kZ eki dks c<+kuk O;kogkfjd ugha gksxkA α vkSj β ds chp laca/k rFkk ;g 
jgL;ksn~?kkVu fd ,slk dksbZ tknqbZ rjhdk ;k lkaf[;dh; ijh{k.k ugha gS tks ;g 
lqfuf”pr dj lds fd tc H0 dh oS/krk ds ckjs esa fu.kZ; fy;k tk, rks og “kr-
izfr”kr lgh gksxkA pkgs fu.kZ; H0 dks vLohdkj djus dk gks ;k vLohdkj u djus 
dk] nksuksa fLFkfr;ksa esa ifj.kke ds xyr gksus dh laHkkouk gSA vr%] gekjk y{; ;gh 
gksrk gS fd izdkj I rFkk izdkj II, nksuksa izdkj dh =qfV;ksa dh izkf;drkvksa dks 
ftruk laHko gks lds de ls de j[kus dk iz;kl djsaA 

1½ *izkpy* rFkk *izfrn”kZt* dh ifjHkk’kk nhft;sA 

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

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

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

2½ ,d izlkekU; caVu dh fo”ks’krkvksa rFkk O;kogkfjd leL;kvksa esa blds iz;ksxksa 

dh O;k[;k dhft,A 

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

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

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

3½ z-fopj D;k gS rFkk lkaf[;dh leL;kvksa esa blds vuqiz;ksx D;k gSa\ 

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

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

------------------------------------------------------------------------------------------------------------------------------------------------------ 
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4½ ifjdYiuk ijh{k.k dh fof/k;k¡ dkSu-dkSu lh gSa\ 

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

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

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

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

5½ ifjdYiuk ijh{k.k esa izdkj I rFkk izdkj II dh =qfV;ksa dh rFkk muds chp 

laca/k rFkk leatu dh O;k[;k dhft,A 

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

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

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

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

6½ fdlh ijh{k.k dh ?kkr D;k gksrh gS rFkk bldk izdkj II dh =qfV ls D;k 

laca/k gS\ 

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

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

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

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

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

vkuqekfud lkaf[;dh dk ,d igyw vkdyu gS] tks fd ,d izfrn”kZ ls izkIr 

tkudkjh ls ,d izkpy ds vkdyu dh izfØ;k gSA bl Hkkx esa] lef’V ek/;] 
vuqikr] izlj.k rFkk ekud fopyu ds vkdyu dh lkaf[;dh; fof/k;ksa dh ppkZ 
dh xbZ gSA 

eku yhft, ,d dkWyst f”k{kd] bl lsesLVj esa mldh d{kkvksa esa i<+us okys 

fo|kfFkZ;ksa dh lkaf[;dh esa vkSlr vadksa dk vkdyu djuk pkgrk gSA f”k{kd 100 

fo|kfFkZ;ksa dk ,d ;kn`fPNd izfrn”kZ dk p;u dj ldrk gS rFkk bu fo|kfFkZ;ksa ds 

vadksa dk vkSlr Kkr dj ldrk gSA eku yhft, ;g vkSlr 65 gS tcfd 

vf/kdre vad 100 gSA bl izfrn”kZ ek/; ls] f”k{kd ;g fu’d’kZ fudky ldrk gS 

fd lHkh fo|kfFkZ;ksa ds vadksa dk vkSlr 65 gSA bl izdkj ds vkdyu dks fcanq 

vkdyu dgrs gSaA izfrn”kZ eki ¼vFkkZr~ izfrn”kZt½ lef’V ekiksa ¼vFkkZr~ izkpyksa½ ds 
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vkdyu ds fy, iz;ksx fd, tkrs gSaA ;s izfrn”kZt vkdyd dgykrs gSaA ,d 

vkdyd ds fy, vPNk rFkk fo”oluh; vkdyd gksus ds fy,] mlesa fuEufyf[kr 

xq.k/keZ gksus vko”;d gSa %  

 vkdyd ,d fu’i{k vkdyd gksuk pkfg, vFkkZr~ fn, gq, eki ds izfrn”kksZa 

ls izkIr vkdyuksa dks izR;kf”kr eku ;k ek/;] vkdfyr fd, tk jgs izkpyksa 

ds cjkcj gksuk pkfg,A 

 vkdyd laxr@vfojks/k gksuk pkfg,A ,d vfojks/kh vkdyd ds fy, tSls-
tSls izfrn”kZ dk vkdkj c<+rk gS] vkdyd dk eku] izkpy ds vkdfyr eku 

dh vksj tkrk gSA 

 vkdyd rqyukRed :i ls ,d izHkko”kkyh@dq”ky vkdyd gksuk pkfg,A 

vFkkZr~ mu lHkh izfrn”kZtksa esa ls tks fd ,d izkpy dk vkdyu djus ds 

fy, iz;ksx fd, tk ldrs gSa] rqyukRed :i ls dq”ky vkdyd dk izlj.k 

lcls de gksrk gSA  

vki iwN ldrs gSa fd dsanzh; izòfŸk ds vU; eki tSls fd ek/;d rFkk cgqyd] 

lef’V ek/; ds vkdyu ds fy, D;ksa ugha iz;ksx fd, tkrsA bldk dkj.k ;g gS 

fd tc ,d gh lef’V ls vusd izfrn”kZ pqus tkrs gSa izfrn”kksZa ds ek/;ksa esa ifjorZu 

vU; izfrn”kZtksa ¼tSls fd ek/;dksa rFkk cgqydksa½ dh vis{kk de gksrk gSA blfy,] 

izfrn”kZ ek/; dks lef’V ek/; dk lcls vPNk vkdyu ekuk tkrk gSA 

(σ)

vki ;g iz”u iwN ldrs gSa fd ,d fcanq vkdyu fdruk vPNk gksrk gS\ bl iz”u 

dk mŸkj ;g gS fd gekjs ikl ;g tkuus dk dksbZ rjhdk ugha gS fd ,d fof”k’V 

fcanq vkdyu] lef’V ek/; ds fdruk lehi gSA bl dkj.k ls] lkaf[;dhfon~ ,d 

vkSj izdkj ds vkdyu dh vis{kkÑr vf/kd ilan djrs gSa] ftls varjky vkdyu 

dgrs gSaA  

,d izkpy dk varjky vkdyu] ,d varjky ;k ekuksa dk ,d ifjlj gksrk gS 

ftldk iz;ksx izkpy dk vkdyu djus ds fy, fd;k tkrk gSA bl vkdyu 

varjky esa] og izkpy ftldk vkdyu fd;k tkuk gS lfEefyr gks Hkh ldrk gS 

vkSj ugha HkhA 

,d varjky vkdyu esa] izkpy ds fy, fufnZ’V fd;k tkrk gS fd og nks ekuksa ds 

chp esa fLFkr gSA mnkgj.k ds fy,] lHkh fo|kfFkZ;ksa ds vkSlr vadksa dk varjky 

vkdyu 60 <µ < 65 gks ldrk gS vFkkZr~ ± 5 vadA ;k rks varjky esa izkpy gksxk 

;k ughaA fo”okL;rk dh dksfV ¼tks lkekU;r% izfr”kr esa O;Dr dh tkrh gS½] ,d 

varjky vkdyu cukus ls iwoZ Hkh fu/kkZfjr dh tk ldrh gSA mnkgj.k ds fy,] 

vki 95% fo”oLr gksuk pkg ldrs gSa fd varjky esa okLrfod lef’V ek/; 

lfEefyr gksA vc ,d vU; iz”u mBrk gSA 95% gh D;ksa\ 99% ;k 99-5% D;ksa 

ugha\ ;fn vki vkSj vf/kd vk”oLr gksuk pkgrs gSa tSls fd 99% ;k 99-5% 
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fo”oLr] rks vkidks ,d cM+k varjky ysuk iM+sxkA blds fy, vf/kd fo”oLr gksus 

ds fy, varjky esa okLrfod lef’V ek/; lfEefyr gks] gesa varjky dks cM+k djuk 

iM+rk gSA  

,d izkpy ds varjky vkdyu dk fo”okL;rk Lrj izkpy ds varjky vkdyu esa 

fLFkr@lfEefyr gksus dh izkf;drk gS] ;g ekurs gq, fd izfrn”kksZa dh ,d cM+h 

la[;k pquh x;h gS rFkk mlh@,d gh izkpy ij vkdyu izfØ;k dh iqujkòfŸk dh 

xbZ gSA fo”okL;rk varjky izkpy dk ,d fof”k’V varjky vkdyu gS ftldk 

fu/kkZj.k ,d izfrn”kZ ls izkIr vkadM+ksa ds iz;ksx ls rFkk vkdyu ds ,d fof”k’V 

fo”okL;rk Lrj ds iz;ksx ls fd;k tkrk gSA bl izdkj izkIr varjky] fo”okL;rk 

varjky dgykrs gSaA lkekU;r% rhu fo”okL;rk varjkyksa dk iz;ksx fd;k tkrk gS % 

90%] 95% rFkk 99% fo”okL;rk varjkyA 

dsanzh; lhek izes; ij vk/kkfjr laf{kIr lg-Kku ls mRiUu O;k[;k ds vuqlkj tc 

izfrn”kZ dk vkdkj cM+k gksrk gS] rks lef’V ls fy, x, ,d gh vkdkj ds izfrn”kksaZ 

esa ls yxHkx 95% izfrn”kZ ek/;] lef’V ek/; ds ±1-96 ekud =qfV ds varjky 

vFkkZr~  

� ± 1.96 �
�

√�
� 

esa fLFkr gksaxsA 

vc] ;fn ,d fof”k’V izfrn”kZ ek/; pquk tk,] eku yhft, ��  rks varjky 

� ± 1.96 � �
√�

� esa �� fLFkr gksxk] bldh izkf;drk 95% gSA blh izdkj uhps fn, 

varjky 

�� ± 1.96 �
�

√�
� 

esa � fLFkr gksxk] bldh izkf;drk 95% gS] tSlk fd vkxs ge fl) djsaxsA ge bl 

dFku dks bl izdkj Hkh O;Dr dj ldrs gSa& 

� ��� − 1.96 �
�

√�
� < � <  �� + 1.96 �

�
√�

�� = 0.95  

vr%] vki 95% fo”oLr gks ldrs gSa fd lef’V ek/; mlh varjky esa fLFkr gksxk] 

tc pjksa ds eku lef’V esa izlkekU; :i ls cafVr FksA 95% fo”okL;rk varjky ds 

fy, iz;qDr eku 1-96 gSA 99% fo”okL;rk varjky ds fy, lw= esa 1-96 ds LFkku 

ij eku 2-58 dk iz;ksx fd;k tkrk gSA ;s eku ,d rkfydk ls izkIr gksrs gSa tks fd 

ekud izlkekU; caVu ij vk/kkfjr gSA lkaf[;dh esa fo”okL;rk varjkyksa ds O;kid 

lw= esa] ladsr Zα/2 dk iz;ksx gksrk gSA xzhd v{kj α ¼vYQk½ ekud caVu oØ ds 

nksuksa iqPNksa ds dqy {ks=Qy dks fu:fir djrk gS rFkk α/2 buesa ls izR;sd iqPN ds 

{ks=Qy dks fu:fir djrk gSA α rFkk fo”okL;rk Lrj ds chp laca/k ;g gS fd 

dfFkr fo”okL;rk Lrj] 1 − α ds n”keyo eku dk izfr”kr lerqY; gS rFkk 

foykser%A ;fn 95% fo”okL;rk varjky Kkr djuk gks] rks α = 0.05 gksxk D;ksafd 1 
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− 0.05 = 0.95 gS ;k 95%A tc α =  0.01 rks 1 −  α  =  1 − 0.01 = 0.99, rFkk gesa 
99% fo”okL;rk varjky izkIr djrs gSaA  

�� − �� �⁄  �
�

√�
� < � <  �� + �� �⁄  �

�
√�

� 

,d 90% fo”okL;rk varjky ds fy,] �� �⁄  = 1.65 gksrk gS( ,d 95% fo”okL;rk 

varjky ds fy,  �� 2⁄ = 1.96 gksrk gS rFkk 99% fo”okL;rk varjky ds fy,] �� �⁄ = 
2.58 gksrk gSA O;atd �� �⁄ �� √�⁄ � vkdyu dh vf/kdre =qfV dgykrk gS ¼bls 

=qfV lhekar Hkh dgrs gSa½A vkdyu dh vf/kdre =qfV] ,d izkpy ds fcanq vkdyu 

rFkk izkpy ds okLrfod eku ds chp dk vf/kdre laHko varj gSA ,d fof”k’V 

eku] eku yhft, α = 0.05 ds fy,] 95% izfrn”kZ ek/;] lef’V ek/; ds nksuksa vksj 

blh =qfV eku ds vanj fLFkr gksaxs] tSlk fd uhps fp= 7-12 esa n”kkZ;k x;kA 

 

 

 

 

 

�′���

D;ksafd dHkh-dHkh lkaf[;dh esa ¼90] 95 rFkk 99 izfr”kr ds vfrfjDr Hkh½ vU; 
fo”okL;rk varjky Hkh iz;ksx fd, tkrs gSa] vr% Zα/2 ds eku dSls Kkr fd, tkrs gSa] 
bldh ppkZ djuk vko”;d gSA tSlk fd igys Hkh dgk x;k gS] xzhd v{kj α, 
izlkekU; caVu ds nksuksa iqPNksa ds dqy {ks=Qy dks fu:fir djrk gSA α dk eku] 1 
esa ls okafNr fo”okL;rk Lrj ds n”keyo lerqY; dks ?kVkdj izkIr fd;k tkrk gSA 
mnkgj.k ds fy,] ;fn vki 98% fo”okL;rk varjky Kkr djuk pkgrs gSa] tks vki 
98% dks 0-98 ds :i esa fy[ksaxs rFkk α = 1 − 0.98 ;k 0.02 izkIr djsaxsA vc α /2,  
α dks z ls foHkkftr djds izkIr fd;k tkrk gSA vr%] α /2, 0.02/2 vFkkZr~ 0.01 gSA 
varr%] Z 0.01 og z eku gS tks gesa ekud izlkekU; caVu oØ dh nkbZa iqPN ds uhps 
dk {ks=Qy 0-01 ds cjkcj gksxkA ;g uhps fn, fp= 7-13 esa ;g n”kkZ;k x;k gSA 

 

 

 

 

� 
�

� �⁄ � �
√�

�
 �

� �⁄ � �
√�

�
 

�
2

= 0.025 
�
2

= 0.025 

 

0.95 

� 

�
2 = 0.01 

�
2 = 0.01 

� = 0.02 

0.98 

�� �⁄  −�� �⁄  
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tc ewy pj izlkekU; :i ls cafVr gks rFkk σ Kkr gS] ekud izlkekU; caVu dk 

iz;ksx fo”okL;rk varjky Kkr djus ds fy, fd;k tk ldrk gS] pkgs izfrn”kZ dk 

vkdkj dqN Hkh gksA 

(σ)

vf/kdrj fLFkfr;ksa esa σ  dk eku Kkr ugha gksrkA vr%] ek/; dk vkdyu S, vFkkZr~ 
izfrn”kZ ds ekud fopyu ds iz;ksx }kjk fd;k tkrk gSA S dk iz;ksx] fo”ks’kdj rc 
fd;k tkrk gS tc izfrn”kZ dk vkdkj NksVk gks rFkk fo”okL;rk varjky dks ,d 
fn, gq, Lrj ij j[kus ds fy,] bl varjky esa Zα/2 ds eku ls cM+s Økafrd eku 
fd, tkrs gSa] tSls fd 95% A ;s eku vDlj t caVu ls fy, tkrs gSaA t caVu ekud 
izlkekU; caVu ls fuEufyf[kr izdkj ls vyx gS % 

• izlj.k 1 ls vf/kd gSA 

• t caVu okLro esa Lora=rk dh dksfV ij vk/kkfjr oØ-dqy gS ¼uhps fn, ckWDl 
esa ns[ksa½] tks fd izfrn”kZ ds vkdkj ls lacaf/kr gSA 

• tSls-tSls izfrn”kZ dk vkdkj c<+rk gS] t caVu ekud izlkekU; caVu dh vksj 
tkrk gSA 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Lora=rk dh dksfV mu ekuksa dh la[;k gksrh gS tks ,d izfrn”kZ eki ¼izfrn”kZt½ ds 
ifjdyu ds i”pkr~ ifjofrZr gksus ds fy, Lora= gksrs gSa rFkk ;g [kkstdrkZ dks ;g 

crkrh gS fd tc ,d caVu Lora=rk dh vyx-vyx dksfV;ksa okys oØksa dk ,d 
dqy gks] rks fdl fof”k’V oØ dk iz;ksx fd;k tk,A mnkgj.k ds fy,] ;fn 5 ekuksa 
dk ek/; 10 gS] rks 5 ekuksa esa eku ifjofrZr gksus ds fy, Lora= gksrs gSaA ijarq tc 4 
eku pqu fy, x, gksa] ik¡pok¡ eku ,d fof”k’V la[;k gksxh ftlls dqy ;ksx 50 gks 
tk, D;ksafd 10×5 = 50 gksrk gSA vr%] Lora=rk dh dksfV 5 & 1 = 4 gS vkSj ;g 

eku gesa crkrk gS fd dkSu-ls t oØ dk iz;ksx fd;k tk,A 

 

izrhd d.f. dk iz;ksx Lora=rk dh dksfV ds fy, fd;k tkrk gSA ek/; ds fdlh 
fo”okL;rk varjky ds fy, Lora=rk dh dksfV] izfrn”kZ dk vkdkj esa ls 1 ?kVkdj 

izkIr dh tkrh gSA vFkkZr~ d.f.=  n − 1A tSls-tSls izfrn”kZ dk vkdkj c<+rk gS] t 
caVu ekud izlkekU; caVu dh vksj tkrk gSA 
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t-caVu dk iz;ksx djus ds fy,] izfrn”kZ] lk/kkj.k ;kn`fPNd izfrn”kZ gksus pkfg, 

rFkk og lef’V ftlesa ls izfrn”kZ fy, x, gSa] og izlkekU; ;k yxHkx izlkekU; 

:i ls cafVr gks vFkok izfrn”kZ dk vkdkj 30 ;k mlls vf/kd gksA  

t-caVu ds iz;ksx ls ek/; ds vkl-ikl ,d fo”okL;rk varjky Kkr djus dk lw= 

uhps fn;k x;k gS % 

�� − �� �⁄  �
�

√�
� < � <  �� + �� �⁄  �

�
√�

�  

Lora=rk dh dksfV gS n – 1. 

tα/2 ds eku t-caVu dh rkfydk ls Kkr fd, tkrs gSa] lcls Åij dh iafDr ftldks 

fo”okL;rk varjky “kh’kZd fn;k x;k gS] bu ekuksa dks Kkr djus esa iz;ksx dh tkrh 

gSA 

 95% fo”okL;rk varjky ds fy, tα/2 eku Kkr dhft, tcfd izfrn”kZ 

dk vkdkj 22 gksA ;gk¡ d.f. = 22 – 1 ;k 21 gSA blfy, ck,a LraHk esa 21 dks [kkstsa 

rFkk fo”okL;rk varjky okyh iafDr esa 95% [kkstsaA tgk¡ ;g iafDr rFkk LraHk feyrs 

gSa] ogk¡ ij fn;k gqvk eku 2-080 gS tSlk fd uhps n”kkZ;k x;k gSA ;g tα/2 dk 

visf{kr eku gSA 

t-
 fo”okL;rk 

varjky  
50% 80% 90%  98% 99% 

 
 

d.f. 
,d iqPN � 0.25 0.10 0.05 0.025 0.01 0.005 
f}-iqPN � 0.50 0.20 0.10 0.05 0.02 0.01 

1 
2 
3 
⋮ 
⋮ 
 

(�)∞ 

 
 
 
 
 

 
 
 
 
 
 
0.674 

 
 
 
 
 
 
1.282a 

 
 
 
 
 
 
1.645b 

 
 
 
 
 
 

1.960 

 
 
 
 
2.518 
 
2.326c 

 
 
 
 
2.831 
 
2.576d 

vuqikr izfrn”kksZa ;k lef’V;ksa ls izkIr fd, tk ldrs gSaA vuqikfrd ladsru esa 

iz;ksx fd, tkus okys fpUg gSa % 

P = lef’V vuqikr 

p̂ ¼bls “p hat” i<+k tkrk gS½ izfrn”kZ vuqikr 

,d izfrn”kZ vuqikr ds fy,] 

p̂ = �
�
  rFkk  q̂ = � � �

�
  ;k q̂ = 1 − p̂ 

95% 

2.080 21 
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tgk¡ X = mu izfrn”kZ bdkb;ksa dh la[;k gS ftuesa visf{kr fo”ks’krk,¡ gSa rFkk n = 
izfrn”kZ dk vkdkj gSA 

mnkgj.k ds fy,] ,d v/;;u esa 200 O;fDr;ksa ls ;g iwNk x;k fd D;k os viuh 
ukSdjh ;k O;olk; ls larq’V gSa( 162 us dgk fd *gk¡* os larq’V gSaA bl fLFkfr esa  n 
= 200, X = 162 rFkk p̂ = X/n = 162/200 = 0.81A 

;g dgk tk ldrk gS fd bl izfrn”kZ ds fy, 0-81 ;k ftudk losZ{k.k fd;k x;k] 
muesa ls 81% viuh ukSdjh vFkok O;olk; ls larq’V FksA izfrn”kZ vuqikr p̂ = 0.81 
gSA 

tc p̂ rFkk q̂ n”keyoksa ;k fHkUuksa es fn, gksa] rks p̂ + q̂ = 1 gksxkA tc p̂ rFkk q̂ 
izfr”krksa esa fn, gksa rks p̂ + q̂ = 100% gksxkA vr%] ge ikrs gSa fd q̂ = 1 − p̂  ;k p̂ 
= 1 − q̂ gS tc p̂ rFkk q̂ n”keyo ;k fHkUu :i esa gSA O;olk; larqf’V ls lacaf/kr 
izfrn”kZ losZ{k.k ds fy, Hkh ;g ns[kk tk ldrk gS fd q̂ = 1 − p̂, ;k 1 − 0.81 = 
0.19. gSA blh izdkj dk rdZ lef’V vuqikrksa esa Hkh ykxw gksrk gS] vFkkZr~ p = 1 − 
q, q = 1 − p rFkk p + q = 1 gksrk gS] tgk¡ p rFkk q n”keyo ;k fHkUu :i esa 
O;Dr gSA tc p rFkk q izfr”krksa ds :i esa O;Dr gksa rks p + q = 100%, p − 
100% = q rFkk q = 100% − p gksrk gSA  

tSlk fd ek/;ksa ds fy, fd;k x;k] ,d lef’V vuqikr ds fy, Hkh fcanq rFkk 
varjky vkdyu Hkh izfrn”kZ vuqikr ds iz;ksx ls izkIr fd, tk ldrs gSaA p ¼lef’V 
vuqikr½ ,d fcanq vkdyu ds fy,] p̂ ¼izfrn”kZ vuqikr½ dk iz;ksx fd;k tkrk gSA 
rhu xq.k/keksZa ds vk/kkj ij] ,d vPNk vkdyd fu’i{k] vfojks/kh rFkk rqyukRed 
:i ls dq”ky@izHkko”kkyh gksrk gSA ijarq tSlk fd ek/;ksa ds fy, Hkh lR; gS] ;g 
r; djuk laHko ugha gS fd p dk fcanq vkdyu fdruk vPNk gSA vr%] 
lkaf[;dhfon~ ,d vuqikr ds fy, Hkh varjky vkdyu djrs gSa rFkk blds fy, ,d 
izkf;drk fufnZ’V djrs gSa fd lef’V vuqikr varjky esa lfEefyr gksxkA ,d 
fof”k’V p ds fy, fo”okL;rk varjky p̂ ds izfrn”kZ caVu ij vk/kkfjr gksrk gSA tc 
izfrn”kZ dk vkdkj n cM+k gksrk gS] p̂ dk izfrn”kZ caVu yxHkx izlkekU; gksrk gS 

rFkk bldk ek/; p rFkk ekud fopyu ���
�
 gksrk gSA tgk¡ q = 1 − p gSA vuqikr 

ds vkl-ikl fo”okL; varjkyksa dks ekinaMksa np̂ ≥ 5 rFkk nq̂ ≥ 5 ij [kjk mrjuk 
pkfg,A vuqikr ds ,d fof”k’V fo”okL;rk varjky ds fy, lw= uhps fn;k x;k gS % 

p̂ − �� �⁄  �
p̂q̂
�

< � < p̂ + �� �⁄  �
p̂q̂
�

 

tc np̂ vkSj nq̂ 5 ds cjkcj ;k vf/kd gSaA  

lkaf[;dh esa] ,d pj ds izlj.k rFkk ekud fopyu Hkh mrus gh egÙoiw.kZ gSa 
ftruk fd ek/;A mnkgj.k ds fy,] tc ,sls mRiknksa dk fuekZ.k fd;k tk jgk gS 
tks ,d lkFk fQV gksrs gSa ¼tSls fd ikbi½] ;g egÙoiw.kZ gks tkrk gS fd mRiknksa 
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¼tSls fd ikbZiksa½ ds O;klksa esa ifjorZu@fofo/krk ftruk laHko gks lds de-ls-de 
gks( vU;Fkk os ,d-nwljs esa fQV ugha gksaxh vkSj mUgsa Qsaduk iM+sxkA nokb;ksa ds 
fuekZ.k esa] xksfy;ksa esa nok ds izlj.k rFkk ekud fopyu dh ;g lqfuf”pr djus esa 
egÙoiw.kZ Hkwfedk gksrh gS fd jksfx;ksa dks nok dh mfpr ek=k feysaA bu dkj.kksa ls] 
izlj.kksa rFkk ekud fopyuksa ds fo”okL;rk varjky vko”;d gSA 

bu fo”okL;rk varjkyksa dks Kkr djus ds fy,] ,d u, lkaf[;dh; caVu dh 
vko”;drk gSA bls dkbZ-LDos;j caVu dgrs gSaA dkbZ-LDos;j pj] t pj ds leku 
gh gksrk gSA ;g caVu Hkh Lora=rk dh dksfV dh la[;k ij vk/kkfjr ,d oØ-dqy 
gSA dkbZ-LDos;j dks fpUg �� ls O;Dr fd;k tkrk gS ¼,d xzhd v{kj gS] ftls dkbZ 
(“ki”) dgk tkrk gS½A bl caVu ds dbZ oØ uhps] muds laxr Lora=rk dh dksfV ds 
lkFk n”kkZ, x, gSaA 

dkbZ-LDos;j caVu (n–1) S2/σ2 ds ekuksa ls izkIr fd;k tkrk gS tc ;knf̀PNd 

izfrn”kZ ,d ,slh izlkekU; caVu okyh lef’V ls pqus x, gksa ftldk izlj.k σ2 gksA 

,d dkbZ-LDos;j pj _.kkRed ugha gks ldrk rFkk ;s caVu nkbZa vksj fo’ke gksrs 

gSaA yxHkx Lora=rk dh 100 dksfV ds fy,] dkbZ-LDos;j caVu dqN gn rd lefer 

gks tkrs gSaA izR;sd dkbZ-LDos;j caVu ds uhps dk {ks=Qy 1-00 ;k 100% ds cjkcj 

gksrk gSA ,d ekud rkfydk Lora=rk dh fofHkUu dksfV;ksa ds laxr dkbZ-LDos;j 
caVu ds eku crkrh gSA ;s eku fo”okL;rk varjkyksa ds lw=ksa ds gj esa iz;ksx fd, 

tkrs gSa D;ksafd ;g caVu lefer ugha gS] lw= esa nks fHkUu ekuksa dk iz;ksx fd;k 

tkrk gSA ,d eku rkfydk ds ckbZa vksj ls rFkk nwljk nkbZa vksj ls fy;k tkrk gSA 

mnkgj.k ds fy,] 95% fo”okL;rk varjky ds laxr rkfydk eku Kkr djus ds 

fy,] gesa igys 95% dks n”keyo esa ifjofrZr djds mls 1 esa ls ?kVkuk iM+rk gS (1 

− 0.95 = 0.05) A blds ckn gesa bl izkIr la[;k dks 2 ls foHkkftr djuk gksxk 

(α/2 = 0.05/2 = 0.025)A ;g rkfydk ds nkbZa vksj dk LraHk gS ftlesa ls �� nk,¡ ds 

eku izkIr gksrs gSaA �� ck,¡ ds eku izkIr djus ds fy, α/2 dk eku 1 esa ls ?kVk,a (1 

− 0.05/2 = 0.975) A uhps fn, fp= 7-16 esa bl fcanq dks Li’V fd;k x;k gS % 
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varr%] Lora=rk dh dksfV ds laxr mi;qDr iafDr [kkstsaA blh izdkj dh izfØ;k 

90% ;k 99%  fo”okL;rk varjky ds fy, eku Kkr djus ds fy, viukbZ tkrh gSA   

 ;fn n = 25 gS rks ,d 90% fo”okL;rk varjky ds fy, ��nk;k¡ rFkk �� 

ck;k¡ ds eku Kkr dhft, ��nk;k¡ Kkr djus ds fy, 1 esa ls 0-90 ?kVk,a rFkk izkIr 

eku 1 −  0.90 =0.10 dks 2 ls Hkkx djsaA ,slk djus ij gesa 0-05 izkIr gksrk gSA 

��ck;k¡ Kkr djus ds fy, 1 esa ls 0-05 ?kVk,a % 1 − 0.05 = 0.95 gSA vr%] 0-95 

rFkk 0-05 LraHkksa rks 24 d.f. ds laxr iafDr dk iz;ksx djsa tSlk fd uhps n”kkZ;k x;k 

gS % 

-
� 

0.995 0.99 0.975 0.95 0.90 0.10 0.05 0.025 0.01 0.005 
1  
2 
⋮ 

24 
 

 
 

 

mÙkj gS 
������

�  = 36.415 

�����
� = 13.848 

σ2 rFkk σ ds vkdyu] Øe”k% S2 rFkk S gSaA izlj.kksa rFkk ekud fopyuksa ds 

fo”okL;rk varjky Kkr djus ds fy,] ;g ekuk tkrk gS fd pj izlkekU; :i ls 

cafVr gSA fo”okL;rk varjky ds lw= uhps fn, x, gSaA  

,d ekud fopyu ds fy, fo”okL;rk varjky Kkr djus dk lw= 

�
(���)��

������
�  < � <  �

(���)��

�����
�  

 

�����
�  ������

�  

�
2

 
�
2

 

1 − � 

13.848 36.415 

�����
�  ������

�  
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 ,d izlj.k ds fy, fo”okL;rk varjky Kkr djus dk lw=  

(� − 1)��

����ℎ�
2 <  �� <  

(� − 1)��

�����
2  

d.f. = n − 1 

vc rd ;g Li’V gks x;k gksxk fd vkuqekfud lkaf[;dh dk ,d egÙoiw.kZ i{k 

vkdyu (estimation) gSA ,d izkpy ds nks izdkj ds vkdyu gksrs gSa % fcanq vkdyu 

rFkk varjky vkdyu] ftudh ppkZ ge bl Hkkx esa i;kZIr :i ls dj pqds gSaA 

1½ fcanq vkdyu rFkk varjky vkdyu esa D;k varj gS\ ,d vPNs vkdyu ds 

xq.k/keZ D;k gSa\ 

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

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

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

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

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

2½ Z caVu dh O;k[;k dhft, bl caVu dh ekU;rkvksa ds varxZr rFkk ek/; vkSj 

vuqikr ds fy, fo”okL;rk varjkyksa dh ifjHkk’kk nhft,A 

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

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

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

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

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

3½ t caVu dk iz;ksx dc fd;k tkrk gS\ t caVu dk iz;ksx djrs gq, ek/; rFkk 

vuqikrksa ds fy, fo”okL;rk varjky Kkr dhft,A 

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

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

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

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

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

------------------------------------------------------------------------------------------------------------------------------------------------------ 
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4½ dkbZ-LDos;j ¼chi-square½ caVu D;k gksrk gS\ ekud fopyu ds fo”okL;rk 

varjky Kkr djus ds fy, bldk iz;ksx dSls fd;k tkrk gS\ 

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

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

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

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

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

-
bl bdkbZ esa geus ns[kk fd fdl izdkj ckWDl IykWV rFkk Qkbo-uacj lejh ¼tks 

fd vUos’kh MsVk fo”ys’k.k ds Hkkx gSa½ dk iz;ksx MsVk dh tk¡p ;g ns[kus ds fy, 

fd;k tkrk gS fd mlls D;k fu’d’kZ fudyrk gSA  

blesa izlkekU; ckjacjrk caVu ds fy,] ftldk iz;ksx okLrfod O;kogkfjd 

leL;kvksa dks gy djus esa O;kid :i esa fd;k tkrk gS] dsanzh; izo`fÙk ds ekiksa rFkk 

izdh.kZu ds egÙo dh O;k[;k dh xbZA 

MsVk fo”ys’k.k dk ,d egÙoiw.kZ Hkkx@i{k vkdyu gSA ,d izkpy ds nks izdkj ds 

vkdyu gSa % fcanq vkdyu rFkk varjky vkdyuA ,d fcanq vkdyu ,d fof”k’V 

eku gksrk gSA lef’V;ksa ds izkpyksa dk vkdyu djus esa( lef’V ls ,d ;kn`fPNd 

izfrn”kZ pquuk rFkk ,d ,slk izfrn”kZt pquuk rFkk mldk ifjdyuk djuk] tks 

izkpy dk lcls vPNk vkdyu gks] lfEefyr gksrk gSA ,d vPNk vkdyu fu’i{k] 

vfojks/kh rFkk rqyukRed :i ls dq”ky gksuk pkfg,A fcanq vkdyuksa ds lkFk leL;k 

;g gS fd bldh “kq)rk fu/kkZfjr ugha dh tk ldrhA bl dkj.k ls] lkaf[;dhfon~ 

varjky vkdyu dk iz;ksx djuk vf/kd ilan djrs gSaA izfrn”kZ eku ds vkl-ikl 

,d varjky dk ifjdyu djds] lkaf[;dhfon~ 95% ;k 99% ¼;k fdlh vU; 

izfr”kr ds cjkcj½ fo”oLr gks ldrs gSa fd muds vkdyu varjky esa okLrfod 

izkpy lfEefyr gSA fo”okL;rk Lrj “kks/kdrkZ }kjk fu/kkZfjr fd;k tkrk gSA 

fo”okL;rk Lrj ftruk vf/kd gksxk] vkdyu dk varjky Hkh mruk gh vf/kd cM+k 

¼pkSM+k½ gksxkA ek/;] vuqikr rFkk ekud fopyu vkSj izlj.k ds fo”okL;rk varjky 

r; djus ds fy, vusd izkf;drk caVuksa dk iz;ksx fd;k tkrk gSA dkSu-lk 

izkf;drk caVu vf/kd mi;qDr jgsxk] ;g lef’V ekud fopyu] izfrn”kZ ds vkdkj] 

Lora=rk dh dksfV bR;kfn dh miyC/krk ij fuHkZj djrk gSA 

1) Blaikie, N. (2003). Analyzing quantitative data: From description to 
explanation. Sage Publication. 
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2) Bryman, A., & Cramer, D. (1994). Quantitative data analysis for social 
scientists (rev. Taylor & Frances/Routledge. 

3) Cramer, D. (2003). Advanced quantitative data analysis. McGraw-Hill 
International. 

4) Creswell, J. W. (2002). Educational research: Planning, conducting, 
and evaluating quantitative data. Prentice Hall. 

5) Suen, H. K., &Ary, D. (2014). Analyzing quantitative behavioral 
observation data. Psychology Press. 

1½ miHkkx 7-2-1 ns[ksaA 

2½ miHkkx 7-2-2 ns[ksaA 

1½ miHkkx 7-3-1 ns[ksaA 

2½ miHkkx 7-3-3 rFkk 7-3-4 ns[ksaA 

3½ miHkkx 7-3-5 ns[ksaA 

4½ miHkkx 7-3-6 ns[ksaA 

5½ miHkkx 7-3-6 ns[ksaA 

6½ miHkkx 7-3-6 esa “kh’kZd **izdkj-II dh =qfV rFkk ,d ijh{k.k dh ?kkr** dk 

v/;;u djsaA 

1½ miHkkx 7-4-1 rFkk 7-4-2 ns[ksaA 

2½ miHkkx 7-4-2 ns[ksaA 

3½ miHkkx 7-4-3 rFkk 7-4-4 ns[ksaA 

4½ miHkkx 7-4-5 ns[ksaA 
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 -
(BIVARIATE DATA ANALYSIS)

8-0 mís”;  

8-1 fo’k; izos”k  

8-2 izdh.kZ fp=kadu vkSj lglaca/k (Scatter Plots and Correlation) 
8-3 f}-fopj vkadM+ksa esa laca/k ds *Lrj* dk fo”ys’k.k & ^lglaca/k* (Analysing 

Extent of Relationship in Bivariate Data Analysis – Correlation) 
8-3-1 lglaca/k dh ladYiuk 

8-3-2 lglaca/k xq.kkad 

8-3-3 lglaca/k xq.kkad ds egŸo dh dlkSVh 

8-3-4 lglaca/k rFkk dkj.k-izHkko ¼mn~Hkkou½ 

8-4 f}-fopj vkadM+ksa esa dkj.k-izHkko laca/k dk fo”ys’k.k & izrhixeu 

(Regression) 

8-4-1 loksZÙke laxfr js[kk (Line of Best Fit) 

8-4-2 izrhixeu js[kk dk lehdj.k 

8-4-3 izrhixeu xq.kkad 

8-4-4 izrhixeu lehdj.kksa dh iwokZdyuh;rk 

8-4-5 fu/kkZj.k dk xq.kkad (Coefficient of Determination) 

8-5 izrhixeu izfreku dh fo”oLrrk& vuqeku dh ekud =qfV (Standard Error 

of Estimate) 

8-5-1 vuqeku dh ekud =qfV % ladYiuk vkSj bldk izkDdyu  

8-5-2 iwokZuqes;rk varjky (Prediction Interval) 

8-6 nks vkSlrksa] nks vuqikrkas rFkk nks fopj.kksa ds chp varjksa dh tk¡p 

8-6-1 nks vkSlrksa ds chp varjksa dh leh{kk % z- rFkk t-dlkSVh 

8-6-2 nks vuqikrksa esa varjksa dh leh{kk % z-dlkSVh 

8-6-3 nks fopj.kksa esa varjksa dh leh{kk % F-dlkSVh 

8-7 fopj.kksa dk fo”ys’k.k 

8-8 lkj-la{ksi 

8-9 lanHkZ xzaFkkfn 

8-10 cks/k iz”uksa ds mŸkj vFkok ladsr 

f}-fopj fo”ys’k.k ij bl bdkbZ dk v/;;u djus ds ckn vki bu fo’k;ksa dks 
le> dj budh O;k[;k djus vkSj  

d½ buls tqM+s iz”uksa ds mŸkj nsus esa leFkZ gks tk,axs] 

• D;k nks pjksa ds chp dksbZ laca/k gS\ 
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 -• ;fn gk¡] rks og laca/k fdruk l”kDr gS\ 

• muds chp fdl izdkj dk laca/k gS\ 

• bu pjksa ds laca/k ds fo’k; esa fdl izdkj dh Hkfo’;ok.kh dh tk ldrh 
gS\ 

[k½  le>kuk 

• lglaca/k rFkk dkj.k-izHkko laaca/k eas Hksn D;k gS\ 

• izrhixeu fo”ys’k.k dk iz;ksx dj f}-fopj vkadM+ksa esa dkj.k-izHkko laca/k 
ij ppkZ] vkSj 

• dfri; ekU;rkvksa ds vk/kkj ij fdlh lef’V ls izkIr izfrn”kZ ds vk/kkj 
ij mDr lef’V esa dkj.k-izHkko laca/k dh iwokZdyuh;rkA 

bdkbZ 2 rFkk 7 esa geus ,dy pj ¼Å¡pkbZ] Hkkj] vk;q] vad] etnwjh vkfn½ fo’k;d 

tkudkjh dks lkjc) djus ds fy, o.kZu ,oa vUos’k.kkRed lkaf[;dh; fof/k;ksa ij 

ppkZ dh Fkh] lkFk gh fdlh lef’V ls fu’df’kZr izfrn”kZ dh fo”ks’krkvksa ¼lkaf[;dksa½ 

dk iz;ksx dj ml lef’V ds izkpyksa dk vuqeku yxkuk Hkh lh[kk FkkA orZeku 

bdkbZ esa] ge f}-fopj ij ppkZ djsaxs] vFkkZr~ nks pjksa ds ;qXeksa ds la;qDr vkoaVu 

dks le>kus okyh o.kZukRed fof/k;ksa dks tkusaxsA nks pjksa ds chp laca/k dk v/;;u 

djus okyh fof/k;ksa dks gh ge f}-fopj fo”ys’k.k dgrs gSaA fdlh lanHkZ fo’k; dh 

bdkb;ksa ds laHko ;qXeksa dk vkoaVu fdlh Lo:i fo”ks’k dk gks ldrk gSA tc ge 

nks pjksa ds ekuksa ds ;qXeksa dk voyksdu ;k ekiu djrs gSa rks mu pjksa ds la;qDr 

O;ogkj dks le>us dh mRdaBk LokHkkfod gSA fu’d’kZ.kkRed lkaf[;dh ds ,d vU; 

vk;ke dk ukrk ;g tkuus ls gksrk gS fd D;k nks ;k vf/kd ifjek.kkRed pjksa ds 

ekuksa ds chp dksbZ varlZaca/k Hkh fo|eku gSA  

 ,d O;kikjh ;g tkuus dk mRlqd gksxk fd D;k fdlh ekl esa mldh 

fcØh ij foKkiu O;; dk dqN izHkko iM+k gSA f”k{kdksa dh #fp ;g tkuus dh 

gksxh fd i<+kbZ ds ?kaVksa dk f”k{kkFkhZ ds izkIrkadksa ij izHkko D;k gS\ fpfdRlk 

“kks/kdrkZ dSQ+hu ds ân; ij nq’izHkko ;k fQj O;fDr dh vk;q vkSj jDrpki ds chp 

laca/k tkuus ds bPNqd gks ldrs gSaA ;s rks mu iz”uksa ds dqN mnkgj.k ek= gSa 

ftuds mŸkj gesa f}-fopj vkadM+k fo”ys’k.k ls izkIr gks ldrs gSaA 

Hkkx 8-0 dh lwph ds igys iz”u ds mŸkj ds fy, lkaf[;dhfon~ mu pjksa ds chp 

laca/k gksus ds fy, ,d lkaf[;dh; ekid dk iz;ksx djrs gSa vkSj mlds eku ds 

vk/kkj ij ml laca/k dh *l”kDrk* dk vkdyu djrs gSaA bl ekid dks lglaca/k 

xq.kkad dgrs gSaA mnkgj.k ds fy,] ân; jksx esa ;ksxnku djus okys vusd pj gSa] 

tSls fd] O;k;ke dk vHkko] /kweziku] vkuqokaf”kd dkj.k] vk;q] ruko ,oa [kku-ikuA 
buesa ls dqN vis{kkÑr vf/kd egŸoiw.kZ gksrs gSa] vr% jksxh dh lgk;rk djus ds 
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 bPNqd fpfdRld dks bl ckr dk Kku gksuk pkfg, fd dkSu-ls dkjd vf/kd 

egŸoiw.kZ gSaA 

blh izdkj Hkkx 8-0 ds nwljs iz”u dks ysrs gSa % ,d lkekU; laca/k esa rks ,d pj 

dks Lora= ;k iwokZdyudkjh rFkk nwljs dks fuHkZj ;k izfrfØ;kRed uke fn;k tkrk 

gSA lk/kkj.k izrhixeu ljy laca/k fu:i.k djrk gS & vFkkZr~ ;g Lora= pj dk 

iz;ksx dj fuHkZj pj dk iwokZdyu djrk gSA ,d izca/kd ;g tkuus dk mRlqd gks 

ldrk gS fd daiuh ds foØ; foHkkx esa fcrk, x, o’kksZa dh la[;k dk fdlh dehZ 

}kjk dh xbZ fcØh ds ifjek.k ij dksbZ izHkko gS ;k ughaA ,sls v/;;u esa Hkh ,d 

ljy laca/k dk fu:i.k gksuk gS& vuqHko ds o’kZ vkSj fcØh dk ifjek.kA ljy 

laca/k /kukRed ;k fQj _.kkRed Hkh gks ldrk gSA ,d /kukRed laca/k dh n”kk esa 

nksuksa pjksa esa ,d lkFk of̀) ;k deh gksrh gSA fdarq _.kkRed laca/k dh voLFkk esa 

,d pj esa of̀) ds lkFk nwljs ds eku esa deh ¼;k fQj blds foijhr½ gh fn[kkbZ 

nsrh gSA 

var esa] Hkkx 8-0 dk pkSFkk iz”u iwokZdyu (predictions) ;k Hkfo’;ok.kh ds izdkj ls 

tqM+k gSA izk;% thou ds lHkh {ks=ksa  esa fuR;izfr dqN u dqN iwokZdyu gksrs gh jgrs 

gSaA mnkgj.k ds :i esa] ekSle] “ks;j dherksa] fcØh dk ifjek.k] iSVªksy dh dherksa 

;k fQj [ksydwn ds ifj.kkeksa fo’k;d iwoZ vuqeku dh ckr dh tk ldrh gSA dqN 

iwokZuqeku vf/kd lVhd jgrs gSa] dqN de & ;g lac) pjksa ds chp laca/k dh 

”kfDr (strength) dk ifj.kke jgrk gSA nks pjksa ds chp laca/k ftruk l”kDr gksxk] 

iwokZdyu Hkh mruk gh vf/kd *lVhd* gksxkA 

(SCATTER PLOTS 
AND CORRELATION)

ljy f}-fopj v/;;uksa ds “kks/kdrkZ fdlh v/;;u oLrq ¼;k O;fDr½ ds fo’k; esa nks 

pjksa ds ifjek.kksa dk ekiu djrk gS rFkk ;g tkuus dk iz;kl djrk gS fd D;k 

muds pjksa ds chp dksbZ lglaca/k gSA mnkgj.k ds :i esa] “kks/kdrkZ fuEu pjksa ds 

mi;qDr vkdkj ds izfrn”kksZa ds vkadM+s ysdj muds chp laca/k dk vkdyu dj 

ldrk gS % 

i½ HkkM+s ij yh xbZ dkjksa dh la[;k rFkk HkkM+s ij dkj nsus okyh daiuht+ dh 

dh vkxe (revenue) 

ii½ fdlh ijh{kk esa vuqifLFkfr rFkk ldy izkIrkad 

iii½ izfrlIrkg O;k;ke esa yxk, x, ?kaVs rFkk nw/k miHkksx vkfnA 

,sls v/;;uksa esa Lora= ,oa fuHkZj pjksa dk fu/kkZj.k dj muds ;qXeksa dks ,d izdh.kZ 

fp= ij fcanqvksa }kjk n”kkZ;k tkrk gSA ;g fp= x rFkk y pjksa ds ;qXeksa dks fcanqvksa 

}kjk n”kkZrk gSA Lora= pj ds eku {kSfrt rFkk fuHkZj pj ds eku ge Å)Zo v{k 
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 -ij fn[kk jgs gSaA ge uhps rhu v/;;uksa dh tkudkfj;k¡ v{kksa dks vafdr djrs gq, 

fn[kk jgs gSa % 

 

-

-

 

-

bl fp=kadu ds ckn laca/k ds izdkj dk fu/kkZj.k gksrk gSA mnkgj.k ds fy,] izdh.kZ 
fp=-1 ls gesa /kukRed laca/k dk ladsr feyrk gS D;ksafd HkkM+s ij yh xbZ dkjksa dh 
la[;k ds lkFk-lkFk vkxe esa of̀) gks jgh gSA izdh.kZ fp=-2 ,d _.kkRed laca/k 
n”kkZrk gS D;ksafd tSls vuqifLFkfr la[;k esa of̀) gksrh gS izkIrkad Hkh de gks tkrs gSa 
vkSj var esa izdh.kZ fp=-3 ds fcanqvksa esa fdlh Hkh izof̀Ÿk ds u gksus dk ladsr feyrk 
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 gS fd mu pjksa ds chp fdlh izdkj fo”ks’k dk laca/k ugha gSA igys nks izdh.kZ fp=ksa 
esa jSf[kd ¼laiw.kZ rks ugha½ laca/k gksus ds ladsr feyrs gSaA 

1½ ,d izdh.kZ fp= D;k gksrk gS] ;g D;k n”kkZrk gS\ 
------------------------------------------------------------------------------------------------------------------------------------------------------ 

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

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

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

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

2½ Åij m)r̀ rhu izdh.kZ fp= D;k iznf”kZr dj jgs gSa\ 

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

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

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

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

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

-

f}-fopj fo”ys’k.k esa izk;% vkadM+s varlZacaf/kr ik, tkrs gSaA mnkgj.k ds fy,] 
LokLF; foKku esa ge jDrpki rFkk vk;q] fdUgha iks’kdksa ds miHkksx vkSj ot+u esa 
o`f) rFkk dqy vk; vkSj fpfdRlk O;; ds chp laca/kksa dk v/;;u djrs gSaA bl 
izdkj ds laca/kksa dk Lrj ;k mudh *l”kDrrk* dh leh{kk lglaca/k fo”ys’k.k ls gks 
ldrh gSA 

lglaca/k og lkaf[;dh; fo”ys’k.k gS tks nks pjksa ds mrkj-p<+koksa dks ijLij 
lacaf/kr lanHkksZa esa ekirk gSA ;g *laca/k* “kCn egŸoiw.kZ gSA ;g pjksa ds chp fdlh 
laidZ lw= dh mifLFkfr dk vkHkkl djkrk gSA ;g laca/k dh fudVrk dk |ksrd 
gSA lglaca/k dkj.k vkSj izHkko :ih laca/kh ugha gSA dher vkSj vkiwfrZ] vk; vkSj 
O;; lglacaf/kr gSaA HkkSfrd ,oa lkekftd foKkuksa esa lglaca/k fo”ys’k.k dk izk;% 
iz;ksx gksrk gSA vFkZ”kkL=h dher] ifjek.k] ykxrksa-fcØh-dher] vk; vkSj O;; ds 
chp laca/kksa dk v/;;u lglaca/k ds ek/;e ls djrs gSaA dgha vf/kd egŸo bl ckr 
dk gS fd ;g izrhixeu dh ladYiuk ds vk/kkj dh Hkh jpuk djrk gSA 

lglaca/k xq.kkad dbZ izdkj ds gksrs gSaA bl miHkkx esa ge ih;jlu ds 
PPMC– Pearson Product Moment Correlation 
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 -Coefficient  dk o.kZu dj jgs gSaA ;g lkaf[;dhfon~ dkyZ ih;jlu dh nsu gS tks 
bl {ks= esa “kks/k ds vxz.kh jgs gSaA 

izfrn”kZ vkadM+ksa dk iz;ksx dj vkdfyr  nks pjksa ds chp jSf[kd 
laca/k ds cy ;k izkcY; (strength) rFkk fn”kk dk ekiu djrk gSA izfrn”kZ lglaca/k 
xq.kkad dks *r* }kjk n”kkZ;k tkrk gS tcfd lef’V ds blh eki dks xzhd Hkk’kk ds 
v{kj ρ ¼jks½ }kjk fn[kkrs gSaA bl xq.kkad dk eku &1 ls $1 ds chp gks ldrk gSA 
;fn nks pjksa ds chp izcy /kukRed lglaca/k gks rks bldk eku $1 ds fudV gksxk 
tcfd izcy _.kkRed lglaca/k dk eku &1 ds fudV gksrk gSA ;fn mDr pjksa ds 
chp dksbZ lglaca/k ugha gks rks xq.kkad dk vkdfyr eku “kwU; ds fudV gksxkA 
 

 
 
 
 
 

 

ge vxys fp=ksa esa lglaca/k xq.kkadksa ds ekuksa rFkk mu pjksa ds izdh.kZ fp=ksa ds chp 
dk laca/k fn[kk jgs gSaA /;ku nsa fd tSls-tSls fp= a, b rFkk c esa xq.kkad ds eku esa 
o`f) gksrh gS vkadM+k ;qXe Hkh laca/k dh lcyrk dks n”kkZus yxrs gSa & os ,d ljy 
js[kk ds fudV gksrs pys tkrs gSaA ;gh ckr _.kkRed xq.kkad eku ds fy, fp= d, 
e vkSj f esa fn[kkbZ xbZ gSA ;g Hkh lglaca/k ds izkcY; esa Øfed o`f) n”kkZ jgs gSaA 

 

 

 

 

izcy _.kkRed 
lglaca/k  

“kwU; lglaca/k izcy /kukRed 
lglaca/k 

−1 0 +1 
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 ih;jlu ds bl xq.kkad ds vkdyu ds fy, dbZ ijLij fHkUu lw=ksa dk iz;ksx fd;k 

tkrk gSA ;s bl izdkj gSa % 

i) � =  ���(�,�)
��.��

  

ii) � =  ∑ ��
� ��.��

 

iii) � =  ∑ ��
�∑ ��.∑ �� 

     

tgk¡ n dqy izs{k.k (observation), x = X − ��, y = Y − �� gSaA 

 �� vkSj �� Øe”k% X rFkk Y ds ekud fopyu gSa ftuds lw= bl izdkj gSa %  

�� = �∑(���� )�

�
 or �∑ �� − (∑ �)�

�
  rFkk �� = �∑(���� )�

�
 vFkok �∑ �� − (∑ �)�

�
  

Cov (X,Y)  X rFkk Y ds chp lgfopj.k gS vkSj bldk lw= gS % ���(�, �) =
∑(����)(����)

�
 vFkok ∑ �� − ∑ � ∑ �

�
. 

rhljk lw= x.kuk dh nf̀’V ls ljy gS] D;ksafd ;gka ekud fopyuksa ds vyx ls 
vkdyu dh t+:jr gh ugha jgrhA bl fof/k ds lksiku bl izdkj gSa % 

1½ nksuksa Ük`a[kykvksa] X rFkk Y ds vkSlr vkdfyr djsa 

2½ Ükà[kykvksa dh izfof’V;ksa ds vius-vius vkSlr ls fopj.k vkdfyr djsa %  

x = X – ��, y = Y − �� 
3½ bu fopyuksa ds ofxZr ekuksa ds ;ksx djsa ftUgsa Øe”k% ∑ �� , ∑ ��  }kjk 

n”kkZ;k tkrk gSA 

4½ X  ds fopyu dks Y ds led{k fopyu ls xq.kk dj ysaA bu xq.kuQyksa dk 
;ksx dj mls ‘n’ ls Hkkx dj nsaA  

5½ vc fuEu lw= esa fofHkUu vkdfyr eku j[k nsa % 

� =  ∑ ��
�∑ ��.∑ �� 

     

blh lw= dk ljyhÑr :i gS % 

  

� =  
� (∑ ��) − (∑ �)(∑ �)

���(∑ ��) − (∑ �)����(∑ ��) − (∑ �)��
 

mi;qZDr lglaca/k xq.kkad dh ;s fo”ks’krk,¡ gSa % 

 1 % lglaca/k xq.kd &1 ls $1 ds chp jgrk gS vFkkZr~ –1 ≤ r ≤ +1 

 2 % ‘r’ v{kewy (origin) rFkk iSekus ls Lora= jgrk gSA 

 3 % ;g ,d fujis{k vad gS] ekiu dh bdkbZ ls Lora= gSA 
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 - 4 % Lora= pj v-lglacaf/kr gksrs gSa fdarq foykse vfuok;Z ugha gksrkA 

 5 % lglaca/k xq.kad nks izrhixeu xq.kkadkaas dk T;kWferh; vkSlr gSA 

 6 % X rFkk Y dk lglaca/k xq.kkad lefer (symmetric) gksrk gS] vFkkZr~ 

rXY = rYX,  

fdarq bl xq.kkad dh dqN  Hkh gSaA 

 ;g lglaca/k xq.kkad rks pjksa ds chp jSf[kd laca/k gh ekurk gS] pkgs ,slk gks] 
;k ughaA 

 pjksa ds pje ekuksa dk xq.kkad ij vuko”;d :i ls vf/kd izHkko jgrk gSA  

 lglaca/k dk gksuk dkj.k-izHkko laca/k dk lR;kiu ugha djrkA 

tSlk fd ge igys gh crk pqds gSa] xq.kkad dk *ifjlj* &1 ls $1 ds chp jgrk 

gSA ;fn eku $1 ;k &1 ds fudV gks rks izcy jSf[kd laca/k gksrk gSA ;fn r dk 

eku “kwU; ds fudV gks rks ;g jSf[kd laca/k dh nqcZyrk ;k vuqifLFkfr dk ladsr 

gksrk gSA ge r dk vuqeku izfrn”kZ ds vkadM+ksa ds vk/kkj ij djrs gSaA vr% r ds 

“kwU; ugha gksus ij nks laHkkouk,a gksaxh % ;k rks ;g eku bruk mPp gS fd pjksa ds 

chp egŸoiw.kZ jSf[kd laca/k dh ckr Lohdkj dj yh tk,] ;k fQj *r* dk ;s eku 

fdlh la;ksx dk ifj.kke ek= gks ldrk gSA 

bl fo’k; esa fdlh fu.kZ; rd igqapus ds fy, ge ladYiuk lR;kiu i)fr dk 

iz;ksx djrs gSa ftlesa ;s fuEu lksiku gksrs gSa %  

 izFke lksiku % ladYiuk fu:i.k 
 f}rh; lksiku % fu.kkZ;d ekuksa dk vkdyu 
 rr̀h; lksiku %  dlkSVh eku dk vkdyu 
 prqFkZ lksiku % fu’d’kZ fudkyuk 
 iape lksiku % ifj.kke dks lkjc) djuk 

lef’V lglaca/k xq.kkad dk vkdyu X rFkk Y ds lHkh laHko ;qXeksa dk iz;ksx dj 

fd;k tkrk gS( bls xzhd v{kj ρ ¼jks½ }kjk fn[kkrs gSaA vkSipkfjd :i ls ρ fdlh 
lef’V ds lHkh laHko ¼X,Y½ ;qXeksa ds vk/kkj ij vkdfyr fd;k tkrk gSA ,slh 
voLFkk esa ml lef’V ls fu’df’kZr izfrn”kZ ds lglaca/k xq.kkad (r) dks ρ dk 
*vuqekud* ekuk tk ldrk gS] ;fn fuEufyf[kr “krsZa lR; gksa % 
• pj X rFkk Y ds chp jSf[kd laca/k gS 
• pj ;kn`fPNd gSa  
• nksuksa pjksa dk izlkekU; ;kn`fPNd f}-fopj vkoaVu gSA 

f}-fopj izlkekU; vkoaVu dk vFkZ gS fd (X, Y) ds fdlh Hkh ;qXe ds fy, izR;sd 
X gsrq Y ds ekuksa dk ,d ?kVkdj vkoaVu gksxkA blh izdkj izR;sd Y ds fy, X 
ds ekuksa dk vkoaVu Hkh ?kVkdj gksxkA  

ladYiuk lR;kiu esa buesa ls ,d ckr lR; gksrh gS %   
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 H0: ρ = 0 bls “kwU;d ladYiuk dgrs gS& bldk vfHkizk; gS fd X rFkk Y pjksa ds 
chp lef’V esa dksbZ lglaca/k ugha gSA   

H1: ρ ≠ 0  bl oSdfYid ladYiuk dk vFkZ gS fd bu pjksa ds chp lef’V esa 
egŸoiw.kZ lglaca/k gSA 

fdlh Lrj fo”ks’k α ij “kwU;d ladYiuk dks vLohdkj fd;s tkus dk vFkZ gS fd ρ 
dk eku “kwU; ls egŸoiw.kZ :i esa fHkUu gSA ;fn ladYiuk vLohdkj ugha dh tkrh 
rks vFkZ gksxk fd ρ dk eku “kwU; ls egŸoiw.kZ :i esa fHkUu ugha gS& tks Hkh varj 
fn[kkbZ ns jgk gS og laHkor% la;ksx ek= gSA  

lglaca/k xq.kkad dh egŸoiw.kZrk dh tk¡p dh dbZ fof/k;k¡ fo|eku gSa fdarq ge ;gk¡ 
dsoy t-dlkSVh ij ppkZ djsaxsA bl t-dlkSVh ds fy, lw= izdkj gS %  

� = �� � − 2
1 − �� 

tgk¡ Lora=rk dksfV vad  � − 2 gSA 

;gk¡ f}iqPN (two tailed) fu.kkZ;d ekuksa dk iz;ksx gksrk gS tks t-rkfydk ls ik, 
tkrs gSaA ;g Hkh vko”;d gS fd X rFkk Y nksuksa pj izlkekU; :i ls vkoafVr 
lef’V;ksa ls mn~Hkwr (come) gq, gksaA 

 fuEu izfrn”kZ vk¡dM+ksa ls lglaca/k xq.kkad dk vkdyu dj mldh 
egŸo”khyrk dh tk¡p djsaA 

  

A 63.0 7.0 
B 29.0 3.9 
C 20.8 2.1 
D 19.1 2.8 
E 13.4 1.4 
F 8.5 1.5 

r dk vkdyu 
 X

 
Y XY X2 Y2 

A 63.0 7.0 441.00 3969.00 49.00 
B 29.0 3.9 113.10 841.00 15.21 
C 20.8 2.1 43.68 432.64 4.41 
D 19.1 2.8 53.48 364.81 7.84 
E 13.4 1.4 18.76 179.56 1.96 
F 8.5 1.5 2.75 72.25 2.25 
 � �

= 153.8 

� � = 18.7 � ��

= 682.77 

� ��

= 5859.26 

� ��

= 80.67 
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 -lw= esa vkdfyr eku j[kdj *r* dk eku Kkr djsaA 

� =  
� (∑ ��) − (∑ �)(∑ �)

���(∑ ��) − (∑ �)����(∑ ��) − (∑ �)��
 

=
(6)(682.77) − (153.8)(18.7)

��(6)(5859.26) − (153.8)���(6)(80.67) − (18.7)��
= 0.982 

lglaca/k xq.kkad dk eku dkj HkkM+s ij nsus okyh ,tsalh ds ikl dkjksa dh la[;k 
vkSj mldh okf’kZd vkxe ds chp ,d *l”kDr lglaca/k* dk ladsr ns jgk gSA 

 ladYiuk Li’Vhdj.k 

  H0: ρ = 0  vkSj  H1: ρ ≠ 0 

fu.kkZ;d ekuksa dk vkdyu djsaA D;ksafd � = 0.05 vkSj ;gk¡ 6 – 2 = 4 
Lora=rk dksfV vad gS] rkfydk ls izkIr fu.kkZ;d eku gSa ± 2.776 

   

dlkSVh eku dk vkdyu 

� = �� � − 2
1 − �� = 0.982�

6 − 2
1 − (0.982)� = 10.4 

;gk¡ fu.kZ; djuk gSA “kwU;d ladYiuk dks vLohdkj dj nsa ¼og gS] ρ 
= 0)] D;ksafd dlkSVh eku uhps fn[kk, x, fu.kkZ;d {ks= esa vkrk gSA 
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 ifj.kke dks lkjc) djsaA dkj HkkM+s ij nsus okyh ,tsalh ds ikl dkjksa 

dh la[;k vkSj mldh okf’kZd vkxe ds chp egŸoiw.kZ laca/k gSA 

-
Lora= pj X rFkk fuHkZj pj Y ds chp jSf[kd laca/k ds Lo:i dks cgqr Li’V :i 
ls le> ysuk vfuok;Z gksxkA tc ,d ladYiuk ijh{k.k pjksa ds chp egŸoiw.kZ 
jSf[kd lglaca/k dk ladsr ns jgk gks rks “kks/kdrkZ dks jSf[kd laca/k dh lHkh 
laHkkoukvksa ij fopkj dj ysuk pkfg,A ,d “kwU;d ladYiuk dh fdlh eku fo”ks’k 
gsrq fujfLr dk vFkZ gS fuEu ik¡p esa ls ,d laHkkouk dk gksuk % 

1½ pjksa ds chp ,d izR;{k dkj.k-izHkko laca/k gksukA nwljs “kCnksa esa] X gh Y dk 
dkjd gSA mnkgj.k% ty fdlh ikni dh o`f) dk] fo’k e`R;q dk vkSj rki fge 
ds fi?kyus dk dkj.k gSA 

2½ pjksa ds chp oLrqr% dksbZ foykse dkj.k-izHkko laca/k gS] vFkkZr~ Y gh pj X dk 
dkjd gSA mnkgj.k % ,d “kks/kdrkZ dks izrhr gksrk gS fd dkWQh dk vR;f/kd 
miHkksx O;fDr dks /kS;Zghu cuk nsrk gS fdarq ;gka “kks/kdrkZ foykse dh laHkkO;rk 
ij fopkj ugha dj jgkA laHko gS fd vf/kd v/khj O;fDr vius fpŸk dks “kkar 
djus ds fy, vf/kd dkWQh ih jgk gksA 

3½ mu pjkas ds chp izdV gks jgk laca/k oLrqr% fdlh rhljs pj ds mu nksukas ij 
,d lkFk izHkko dk ifj.kke Hkh gks ldrk gSA ;fn xzh’e _rq esa Mwcdj ejus 
dh ?kVukvksa vkSj “khry is; ds MCcksa ds miHkksx ds chp lglaca/k lkaf[;dh; 
nf̀’V ls egŸoiw.kZ gks ldrk gSA fdarq bu Mwcdj ej tkus dh ?kVukvksa ds 
fy, “khry is; ds vf/kd miHkksx dks *dkj.k* rks ugha ekuk tk ldrkA ;s 
nksuksa gh pj ekSle ds mPp rki vkSj vknzZrk ds lkFk lglacaf/kr gks ldrs gSaA 

4½ vusd pjksa ds chp varlZaca/kksa esa cgqr tfVyrk Hkh gks ldrh gSA mnkgj.k % 
,d “kks/kdrkZ dks Nk=ksa ds Ldwy vkSj dkWyst f”k{kk esa izkIr vadksa ds chp 
egŸoiw.kZ laca/k fn[kkbZ ns ldrk gS fdarq ckSf)d Kku] v/;;u ds ?kaVs] 
vfHkHkkodksa ds izHkko] laizsj.kk] vk;q vkSj f”k{kd oxZ tSls vusd dkjd bu ij 
vius izHkko NksM+ ldrs gSaA 

5½ laca/k la;ksx ek= Hkh gks ldrk gSA “kks/kdrkZ dks O;k;kedrkZvksa dh la[;k esa 
o`f) rFkk vijkf/k;ksa dh la[;k esa of̀) ds chp egŸoiw.kZ lglaca/k fn[kkbZ ns 
ldrk gSA fdarq lgt fopkj”khyrk gh ;g Li’V dj nsrh gS bu nks pjksa ds 
ekuksa ds chp lglaca/k la;ksx ek= gh gksxkA 

tc nks pjksa ds chp izcy lglaca/k gks rks gekjk mi;qZDr ¼3½ fdlh rhljs pj ds 
izHkko dh laHkkouk dh vksj Hkh ladsr djrk gSA ;fn ;g rhljk pj “kks/kdrkZ dks 
vKkr gS& vFkkZr~ bl ij “kks/k esa /;ku ugha fn;k x;k gks rks bls ,d eaMjkrs gq, 
pj dk uke fn;k tkrk gSA “kks/kdrkZ dks ,sls pjksa dh igpku dj muds izHkkoksa dks 
fu;af=r djus dk iz;kl djuk pkfg,A ,d ckj iqu% bl ckr dks nksgjk ysuk 
vko”;d gS fd mPp lglaca/k xq.kkad dk vFkZ fuf”pr :i ls dkj.k-izHkko laca/k 
ugha gksrkA fdlh eaMjk jgs pj ds izHkko ;k iw.kZr% la;ksx ek= dh laHkkouk dks 
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 -lh/ks ls udkjuk mfpr ugha gksxkA lkFk gh] ;fn ,d ;k nksuksa pjksa ds eku 
okLrfod vkadM+s ugha cfYd vkSlr eku gkas rks fo”ks’k lko/kkuh dh vko”;drk 
jgsxhA vkSlrksa dk iz;ksx djuk xyr ugha gS & fdarq muds fu’d’kksZa dks oS;fDrd 
Lrj ij ekU; le>uk mfpr ugha gksxk & D;ksafd vkSlr vkdyu fof/k igys gh 
oS;fDrd Lrj ds vkadM+ksa ds mPpkopuksa dk “keu dj pqdh gksxhA ,slh n”kk esa 
lglaca/k xq.kkad dk eku okLrfodrk ls dgha mPp gks tk,xkA vr% tc ,d 
“kwU;d ladYiuk dks udkjk tkrk gS rks “kks/kdrkZ dks lHkh laHkkoukvksa ij fopkj 
dj *mi;qDr* fu’d’kZ dk p;u djuk pkfg,A /;ku jgs lglaca/k dk vFkZ fuf”pr 
mn~Hkkou (causation) ugha gSA 

-

miHkkx 8-3-3 ds mnkgj.k ds vkadM+ksa dk izdh.kZ (scatter) fp= cuk,aA 

• vkadM+ksa dks ,d LizSM”khV esa vafdr djsa ¼ns[ksa fp= 8-6½ 

• izdh.kZ fp= cukus ds fy, Insert nckdj fjcu ds fp= lewg esa ls scatter 
dk p;u djsa& mldh lwph esa ls Scatter with only Markers pqusaA  

• ,d *[kkyh* [kkdk fn[kkbZ nsxk] lkFk gh Tabs esa vkidks Chart Tools fn[kkbZ 
nsaxs % Design, Layout vkSj Format ¼fp= 8-7½A 

 

• vc Design tab esa ls Select Data fodYi dks Data Group esa ls pqu ysaA 
vkidks Select Data Source dk okrkZ ckWDl fn[kkbZ nsxk ftlesa Chart Data 
Range dk text ckWDl vf/kd izdkf”kr gksxkA vius ekml ds ladsrd dks 
rkfydk dh izFke izfof’V n”kkZ jgs dks’Bd ¼gekjs mnkgj.k esa B2 tgk¡ 63 eku 
vafdr gS½ ij ys tk,aA ogka ekml dk ck;ka cVu nck,a vkSj mls nck, gq, gh 
ladsrd dks rkfydk dh vafre izfof’V dk eku fn[kkus okys dks’Bd C-7 rd 
ys tk,a ¼bl mnkgj.k esa ;g eku 1-5 gS½A vc Chart Data Range esa fn[kkbZ 
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 nsxk % =Sheet1!$B$2:$C$7  ¼ns[ksa fp= 8-8½A /;ku nsa fd dks’Bd B2 ls C7 
rd] ftUgsa pquk x;k gS] vc fcanq js[kkvksa ls f?kjs fn[kkbZ nsrs gSaA 

Data Range B2 C7

• Ñi;k /;ku nsa ;gka Legend Entries (Series) Area esa Series1 fn[kkbZ xbZ gSA 
bls cnyus ds fy, Edit cVu nck,aA vc vkidks Edit Series okrkZ ckWDl 
fn[kkbZ nsxkA bl ckWDl esa vki Series name text box esa "Car Sales and 
Revenue" Vafdr djsaA ,d ckj X rFkk Y ekuksa dks ns[k ysa vkSj fQj OK 
cVu nck,aA vki fQj ls fp= 8-8 ij gh igq¡p tk,axs& cl varj ;gh gksxk 
fd Series1 ds LFkku ij Car Sales and Revenue fy[kk fn[kkbZ nsxkA vc 
Select Data Source dialog box okrkZ ckWDl esa OK cVu nck,aA 

 

• vc vkidks ,d izdh.kZ fp= fn[kkbZ nsxk ftlesa Title and Legend Entry rFkk 
v{k eku Hkh gSa ¼ns[ksa fp= 8-9½A v{k “kh’kZd vafdr djus ds fy, Layout tab 
ij tkdj fjcu esa Select Axis Title cVu nck,aA fQj Primary Horizontal 
Axis pqusa vkSj Title Below Axis dk p;u djsa] tSlk fd fp= 8-9 esa fn[kk;k 
x;k gSA blh izdkj Å/oZ v{k “kh’kZd ds fy, Primary Vertical Axis Title 
vkSj Rotated Titles pqusaA blls “kh’kZd fy[kus ds fy, LFkku dk l̀tu gks 
tk,xkA okLrfod “kh’kZd rks vkidks ogka Vkbi djus gksaxsA 
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• nksuksa 'kh"kZd dks pquus ds ckn vkidk scatter plot bl izdkj ifjofrZr 
gks tk,xkA 

 
• vkidks dsoy okLrfod “kh’kZd gh Hkjus gSa] Legend ugha] D;ksafd ;gka dsoy 

,d gh Ük`a[kyk gSA vr% Legend dks pqudj mls delete dj nsaA Axis Title 
pqusa vkSj Formula dks’Bd esa = B1 Vkbi djsa] ;fn dks’Bd B1 esa v{k “kh’kZd 
gks ¼ns[kas fp= 8-10½A blh esa gekjs fp= dk vafre Lo:i fn[kkbZ ns jgk gSA 

• ,d ckr ij vkSj /;ku nsaA fp= 8-10 esa fp= esa Vertical Axis pquk x;k gS 
vkSj lac) eku dks Formula bar esa =Sheet1!$C$1 fn[kk;k x;k gSA ;g 
dks’Bd C1 dks gh bafxr djrk gSA blh esa Å/oZ v{k dk “kh’kZd gSA vki C1 
esa ;fn dksbZ ifjorZu djrs gSa rks og fp= eas “kh’kZd ds ifjorZu esa fn[kkbZ nsus 
yxsxkA 
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-

;gk¡ fp= 8-10 esa fn[kk, x, vkadM+ksa ds chp lglaca/k xq.kkad dk vkdyu 
dhft,A  

• Data Tab ls Analysis ¼lcls nkfguk fodYi½ pqusaA blls Data Analysis dk 
okrkZ ckWDl [kqy tk,xkA ;gka vki Correlation pqudj OK dk cVu nck,aA 
vkidks vius LØhu ij dqN ,slk fn[kkbZ nsxk %  

 

• Correlation okrkZ ckWDl esa Input Range esa $B$1:$C$7 Vkbi djsa rFkk 
igyh iafDr esa check box Labels dh tk¡p djsaA gekjh vkadM+k rkfydk esa 
igyh iafDr esa “kh’kZd fn, x, gSaA Grouped By fodYi dks Columns ij gh 
j[ksa D;ksafd izR;sd LraHk esa ,d gh pj ds vkadM+s gSaA ifj.kke ;k output range 
dks $B$9 vafdr djsa ¼vxys fp= esa ;g okrkZ ckWDl n”kkZ;k x;k gS½ vkSj OK 
cVu nck,aA  
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• vc fp= 8-11 tSlk lglaca/k xq.kkad vkO;wg vkids LØhu ij vk tk,xkA 

 

/;ku nsa fd vkxe vkSj dkjksa ds chp lglaca/k dk eku 0-98197981 gSA blh Hkkx esa 
blds vkdfyr eku ls rqyuk djds ns[ksaA 

1½ f}-fopj vkadM+k fo”ys’k.k esa lglaca/k dh ladYiuk le>k,aA 

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

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

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

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

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

------------------------------------------------------------------------------------------------------------------------------------------------------ 
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 2½ lglaca/k xq.kkad dh ifjHkk’kk djsa rFkk nks pjksa ds lgfopj.k ds lkFk bldk 
laca/k le>k,aA 

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

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

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

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

3½ lglaca/k xq.kkad dh vkdyu fof/k le>k,a vkSj bl xq.kkad dh fo”ks’krk,a vkSj 
=qfV;ka@lhek,a Hkh crk,aA 

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

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

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

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

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

4½ t-dlkSVh dk iz;ksx djrs gq, lglaca/k xq.kkad ds egÙo dh tk¡p dh izfØ;k 
le>k,aA 

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

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

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

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

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

- -

nks pjksa ds laca/k dk v/;;u djrs le; ge lcls igys mu vkadM+ksa dk izdh.kZ 
(Scatter plot) fp= vafdr djrs gSaA ;g fp= laca/k dh izÑfr crkrk gSA ;gka rhu 
laHkkouk,a gksrh gS % ,d */kukRed jSf[kd laca/k*] *_.kkRed jSf[kd laca/k* ;k fQj 
*dksbZ izs{k.kh; laca/k ugha**A izdh.kZ fp=kadu ds ckn vxyk dne lglaca/k xq.kkad 
dk vkdyu djuk vkSj xq.kkad dh egŸo”khyrk dk ijh{k.k djuk gSA ;fn 
lglaca/k xq.kkad dk eku egŸoiw.kZ gS rks vxyk dne ,d pj ds eku ds vuqlkj 
nwljs ds ekuksa dk vuqeku yxkuk gksxkA bl izdkj vuqekfur eku dks fuHkZj ;k 
vuqekfur pj rFkk nwljk Lora= ;k *vuqekud* pj dgk tkrk gSA mnkgj.k ds 
fy,] ;fn gesa ;g Kkr gks fd foKkiu vkSj fcØh esa lglaca/k gS rks ge foKkiu 
O;; ds izR;sd Lrj ij fcØh ds visf{kr vkadM+s ;k fQj fuf”pr fcØh ds vkadM+ksa 
ds fy, vko”;d foKkiu O;; dk vkdyu djsaxsA izrhixeu nks ;k vf/kd pjksa ds 
chp ewy vkdM+ksa dh viuh bdkb;ksa esa vkSlr laca/k dk ekiu gSA ;g /;ku j[kuk 
vko”;d gS fd ;fn lglaca/k egŸoghu gS rks fQj izrhixeu js[kk dk vkdyu 
vkSj mlds vk/kkj ij dksbZ Hkh iwokZdyu djuk vFkZghu gks tkrk gSA izrhixeu 
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 -js[kk dk mís”; “kks/kdrkZ dks izof̀Ÿk;ksa dks ns[kus esa leFkZ cukdj vkadM+ksa ds vk/kkj 
ij iwokZdyu djus ;ksX; cukuk gSA 

fit

fuEu fp= esa nks pjksa dk izdh.kZ fp= fn[kk;k x;k gSA ;gka ;g Hkh fn[kk;k x;k gS 
fd bu fcanqvksa ds vkl-ikl ls vusd ljy js[kk,a [khaph tk ldrh gSaA  

2

,d izdh.kZ fp= izkIr gksus ij vkidks lcls vf/kd fudVLFk ;k laxfriw.kZ js[kk 
[khapus esa leFkZ gksuk pkfg,A loksZŸke laxfr dk vFkZ gS fd izR;sd fcanq ls js[kk ij 
Å/oZ yEcksa ds oxksZa dk ;ksxQy U;wure gksuk pkfg,A  

 

vkidks loksZŸke laxfr dh js[kk [khapus dk dkj.k Hkh tku ysuk pkfg,A gesa X ds 
izR;sd eku ds laxr Y dk eku iwokZdfyr djuk gSA vr% ;g iwokZdfyr fcanq iFk 
gekjs izdh.kZ fcanqvksa ds ftruk vf/kd fudV gksxk] gekjk iwokZdyu mruk gh 
lVhd gksxkA ¼tc r /kukRed gks rks ;g js[kk nkfguh vksj mBrh gqbZ gksxh vkSj 
tc r _.kkRed gks rks ;g nkfguh vksj <yoka gksxh½A U;wure oxZ fof/k ls izkIr 
js[kk loksZÙke laxr js[kk tkuk tkrh gS D;ksafd ;g fuEufyf[kr fu;eksa dk ikyu 
djrh gS % 

d½ fofHkUu voyksfdr ¼izdh.kZ½ fcanqvksa ds izrhixeu js[kk ls varjksa dk 
chtxf.krh; ;ksxQy “kwU; ds leku gksxkA vFkkZr~ % 

∑(Y – Ye) = 0 

 tgk¡ Y izsf{kr eku gS rFkk Ye izrhixeu js[kk ls izkIr eku gSA 
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  [k½ bu varjksa ds oxksZa dk ;ksxQy fdlh Hkh vU; js[kk ls varjksa ds ;ksxQy ls 
de gSA vFkkZr~ % 

∑(Y – Ye)2 < ∑ (Y – Ai)2 

 tgk¡ Ai  fdlh vU; js[kk ls laxr eku gSaA 

x½ izrhixeu js[kk ¼loksZŸke laxfr js[kk½ X rFkk Y pjksa ds vkSlr ekuksa ds fcanq 
(�, �½ ls xqtjrh gSA 

nks pjksa ds lanHkZ esa nks izrhixeu lehdj.k bl izdkj gSa % Y ds X ij izrhixeu 
ds fy, % 

Y = a + bX  vkSj 
X ds Y ij izrhixeu ds fy, 

 X = a¢ + b¢Y  

;gka X rFkk Y rks gekjs pj gSa rFkk a, b vkSj a¢, b¢ os fLFkjkad ;k xq.kkad gSa 
ftudk fu/kkZj.k fd;k tkuk gSA bu xq.kkadksa ds fu/kkZj.k ds fy, gesa izR;sd 
izrhixeu lehdj.k ls nks-nks lehdj.k O;qRiUu djus gksaxsA mUgsa ge izkekf.kd 
lehdj.k dgrs gSaA 

igys izrhixeu lehdj.k Y= a + bX ds fy, izkekf.kd lehdj.k gSa% 

                        ∑ � = �� + � ∑ �  rFkk 

� �� = � � � + � � �� 

bu izkekf.kd lehdj.kksa ls a, b rFkk a¢b¢ ds eku Kkr fd;s tk ldrs gSaA 

∑ � = ��′+ �′∑ �  rFkk 

∑ �� = �′∑ � + �′∑ ��  

blh izdkj nwljs izrhixeu lehdj.k X = a´ + b´Y ds izkekf.kd lehdj.k gksaxs %

mi;qZDr izkekf.kd lehdj.k ;qXeksa dks ;qXin :i esa gy dj gesa izrhixeu xq.kkad 
izkIr gksrs gSaA bl fof/k ls gy djrs gq, gesa izrhixeu js[kkvksa ds <ky ds vuqeku 
Øe”k% bu lw=ksa ds :i esa fey tkrs gSa% 

� = ��� = ∑(����)(����)
∑(����)� = ∑ ��

∑ ��     

      �′ = �′�� = ∑(����)(����)
∑(����)� = ∑ ��

∑ ��  

tgk¡] x =  � − �� vkSj y = � − �� 

dqN chtxf.krh; iz;ksxksa rFkk byx dks σy vkSj �′ xy dks σx ls xq.kk dj gesa 
oSdfYid lw= Hkh fey ldrs gSaA ;Fkk %  
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 -� = ��� = �
��

��
 

�′ = ��� = �
��

��
 

<ky xq.kkad vkdfyr djus ds ckn ge izFke izkekf.kd lehdj.kksa esa mudk iz;ksx 
dj var%[kaM xq.kkadksa dk vkdyu dj ldrs gSaA vr% a =  �� − ��� vkSj  �� = �� − �′��A 

1½ izrhixeu js[kk lnSo ml fcanq ls xqtjrh gS ftldk X v{kka”k X ekukas dk 
vkSlr gS vkSj Y v{kka”k Y ekuksa dk vkSlr] vFkkZr~ (�,� ��). 

2½ nksuksa izrhixeu xq.kkadksa dk fpUg leku gksxk& os ;k rks /kukRed gksaxs ;k 
_.kkRedA 

3½ lglaca/k xq.kkad nksuksa izrhixeu xq.kkadksa dk T;kfefrd vkSlr eku gksrk gS] 
vFkkZr~ 

� =  +������� 

4½ lglaca/k xq.kkad vkSj izrhixeu xq.kkadksa ds fpUg ,d leku gksaxsA ;fn r 
/kukRed gS rks ���  vkSj ��� Hkh /kukRed gksaxsA blh izdkj r _.kkRed gksus 
ij nksuksa <ky xq.kkad Hkh _.kkRed gh gksaxsA bldk dkj.k ;gh gS fd nksuksa 
lw=ksa esa va”k ds in leku gksrs gSa vkSj ogh r rFkk izrhixeu xq.kkadksa ds 
fpUg dk fu/kkZj.k djrs gSaA *gj* ds in rks oxZ:ih gksus ds dkj.k lnSo 
/kukRed gh jgrs gSaA 

5½ ;fn ,d izrhixeu xq.kkad bdkbZ ls vf/kd gks rks nwljk vfuok;Zr% bdkbZ 
ls de gksxkA 

6½ izrhixeu xq.kkad v{k dsanz ls fujis{k gksrs gSa fdarq ekiu ds iSekus ls ughaA 

7½ ��� rFkk ��� dk xf.krh; vkSlr lglaca/k xq.kkad ls vf/kd ;k mlds leku 
gksrk gSA vFkkZr~ % 

��� + ���

2
> � 

8½ ;fn r = 0, rks pj vlac) gksrs gSaA bl n”kk esa ;s nksuksa izrhixeu js[kk,¡ 
yacdksf.kd gks tk,axhA 

9½ ;fn r = ±1, rks nksuksa js[kk,a ijLij vkPNkfnr gksrh gSaA 

10½ izrhixeu js[kkvksa ds chp dk dks.k pjksa ds chp fuHkZjrk dh dksfV n”kkZrk gSA 

11½ nksuksa izrhixeu js[kk,¡ (�,� ��) , vFkkZr~ X rFkk Y ds vkSlr fcanq ij 
izfrPNsnu djrh gSaA 

izrhixeu xq.kkadksa ds mi;qZDr fu’df’kZr ekuksa dk iz;ksx dj ge izrhixeu 

lehdj.kksa dks fuEu izdkj O;kogkfjd Lo:i esa Hkh fy[k ldrs gSa % 

Y ds X ij izrhixeu ds fy, % 
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� − �� = �

��

��
 (� − ��) 

X ds Y ij izrhixeu ds fy, % 

� − �� = �
��

��
(� − ��) 

;s nks lw= iw.kZr% iF̀kd~-i`Fkd~ js[kk,a n”kkZrs gSaA nwljs “kCnksa esa Y dk X ij 
izrhixeu X dk Qyu gS] ftls Y = F(X) fy[kk tk ldrk gSA blh izdkj X dk 
Y ij izrhixeu X = F(Y) gksxkA ;s pj X rFkk Y ij ijLij izfrLFkkiuh; ugha 
gSaA bldk dkj.k ;gh gS fd Y ds X ij izrhixeu esa Y fuHkZj pj gksrk gS rFkk X 
Lora= pjA vFkkZr~ ge X ds fofHkUu fn, x, ekuksa ds fy, Y ds vuqeku vkdfyr 
dj ldrs gSaA blh izdkj X ds Y ij izrhixeu lehdj.k ls ge Y ds iznŸk ekuksa 
ds vk/kkj ij X ds ekuksa ds vuqeku yxk ldrs gSaA 

Lora= pj esa ,d bdkbZ ifjorZu ij fuHkZj pj esa gq, ifjorZu dks lhekar ifjorZu 
dgk tkrk gSA izrhixeu js[kk esa <ky xq.kkad blh lhekar ifjorZu dks n”kkZrk gSA 
;fn r dk eku 0 ls vf/kd nwj ugha gks rks Y dk Js’Bre iwokZuqeku voyksfdr Y 
vkadM+ksa dk vkSlr eku gh gksrk gSA iwokZdyu dh oS/krk ds fy, lglaca/k xq.kkad 
dk eku egŸoiw.kZ gksuk pkfg,A lkFk gh] ;s ekU;rk,a Hkh iwjh gksuh pkfg,a % 

1- Lora= pj X ds fdlh Hkh eku fo”ks’k ds fy, fuHkZj pj Y ds ekukas dk 
vkoaVu izrhixeu js[kk ds fxnZ izlkekU; Lo:i dk gksrk gSA ;gh ckr fp= 
8-14¼d½ esa fn[kkbZ xbZ gSA 

2- Lora= pj ds izR;sd eku ds fy, fuHkZj pj ds vkoaVu dk ekud fopyu ,d 
leku jguk pkfg,] ns[kas 8-14¼[k½A 

 

 

 

 

¼d½ fuHkZj pj dk vkoaVu izlkekU; gSA   ¼[k½  σ� =  σ� = ⋯ =  σ� 

(Outlier) 

cfg’”kk;h dh igpku ds fy, izdh.kZ fp= dh tk¡p djsaA ;g ,sls fcanq gSa tks 
vf/kdka”k vU; fcanqvksa ls cgqr nwj fn[kkbZ nsrs gSaA ,sls dqN fcanq izrhixeu js[kk ds 
lehdj.k dks Hkh izHkkfor dj ldrs gSaA ,slh n”kk esa bUgsa izHkkodkjh voyksduksa dh 
laKk nh tkrh gSA izdh.kZ fp= esa cfg’”kk;h yxus okys fcanqvksa dh izrhixeu js[kk 
ij izHkko ds fy, tkap djuh pkfg,A ,d izHkkodkjh fcanq iwjh js[kk dks viuh vksj 
[khpark gqvk fn[kkbZ nsrk gSA bl izo`fŸk dh tk¡p ds fy, izrhixeu js[kk dk igys 

��� 

Y = a + bX 

�� X 

Y 

�� �� 

��� 
��� 

Y 

X 

Y 

�� 

X 

Y's 
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 -,sls fcanq dks “kkfey djrs gq, js[kkadu fd;k tkrk gS vkSj fQj mlds fcuk Hkh 
js[kkdau djrs gSaA ;fn nwljk fp= igys dh vis{kk cgqr fHkUu gks rks ml fcanq dks 
izHkkodkjh ekuk tkrk gSA izk;% {kSfrt fn”kk ds cfg’”kkf;vksa ds izHkkodkjh fl) 
gksus dh laHkkouk vf/kd gksrh gSA 

vkadM+ksa ds fo”ys’k.k esa izHkkodkjh voyksduksa dks lekfgr djus ds fo’k; esa rks 
v/;;udrkZ dks vius foosd dk iz;ksx djuk iM+rk gSA ;fn mls izrhr gks fd 
dksbZ voyksdu fo”ks’k egŸoiw.kZ ugha gS rks mls NksM+ nsuk vPNk jgrk gS rkfd og 
v/;;u ds fu’d’kksZa dks vuko”;d :i ls izHkkfor ugha dj ik,A ;fn ml 
voyksdu dks vko”;d ekuk tk, rks mlds vklikl ds dqN vU; ekuksa ds 
voyksdu Hkh ,d= dj v/;;u esa lekfgr djus pkfg, rkfd mldk izHkko cgqr 
Li’V :i ls gekjs lehdj.kksa esa izfrfcafcr gks ldsA 

geus fiNys miHkkxksa esa tkuk fd ;fn lglaca/k xq.kkad egŸoiw.kZ gS rks izrhixeu 
lehdj.kksa dk vkdyu gks ldrk gSA lkFk gh Lora= pj ds fofHkUu ekuksa ds 
vuq:i fuHkZj pj ds ekuksa dk izkDdyu Hkh gks ldrk gSA izrhixeu lehdj.k dh 
iwokZuqes;rk dk fu.kZ; mlds fu/kkZj.k ds xq.kkad }kjk gks tkrk gSA 

izrhixeu izfreku ls lacaf/kr vusd izdkj ds fopj.kksa dh ifjHkk’kk dj ysuk 
mi;ksxh jgsxkA bl dkYifud izrhixeu izfreku ij fopkj djsa % 

 

 

izrhixeu lehdj.k gS % Ye= 4.8 + 2.8X vkSj r = 0.919A izfrn”kZ esa Y ds eku 
Øe”k% 10] 8] 12] 16 vkSj 20 gSaA Ye }kjk fufnZ’V vkdfyr eku ge mDr 
lehdj.k esa X ds fofHkUu eku j[kdj Kkr dj ldrs gSaA mnkgj.k ds fy,] tgk¡ 
X = 1 ogka Ye= 4.8 + 2.8X = 4.8 + (2.8)(1)  = 7.6 

vc gekjs ikl izR;sd X ds fy, ,d voyksfdr Y rFkk ,d vkdfyr Ye eku 
bdV~Bs gks x, gSaA fiNys Hkkx ls ;kn djsa fd ;fn vkdfyr eku voyksfdr ekuksa 
ds fudVorhZ gksa rks laxfr ;k ‘fit’ csgrj gksrk gS& vFkkZr~ r dk eku 1 ;k &1 ds 
fudV gksrk gSA 

ldy fopj.k ∑( � −  ��)�  izR;sd fcanq ds vkSlr ls Å/oZ varj ds oxksZa dk ;ksx 
gSA bl fopj.k dks nks Hkkxksa esa ckaVk tk ldrk gS % tks X rFkk Y ds chp laca/k 
dk ifj.kke gS vkSj ek= la;ksx dk ifj.kke gSA laca/k ds dkj.k fopj.k dks 
iwokZdfyr Ye ls varj ekuk tkrk gS& ;g gksxk ∑(�� −  ��)� A bls *O;kf[;r 
(explained) fopj.k* dk uke fn;k tkrk gSA laca/k }kjk fopj.k ds vf/kdka”k Hkkx 
dh O;k[;k gks tkuh pkfg,A r dk eku &1 ;k $1 ds ftruk fudV gks] mruk 
vPNk jgrk gSA gekjh vkdfyr js[kk mruh gh fcanqvksa ds fudVLFk gksxh & vFkkZr~ 
∑(�� − ��)�  mruk gh ∑( � − ��)� ds fudV gksxkA ;fn lHkh fcanq izrhixeu js[kk 

X 

Y 

1 

10 

2 

8 12 

3 4 5 

16 20 
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 ij gh O;ofLFkr gksa rks ;s nksuksa in leku gh gksaxs ¼D;ksafd izR;sd ekeys esa Ye = 
Y½A 

nwljh vksj dsoy la;ksx ds dkj.k mRiUu varjksa ds oxZ dk ;ksxQy] ∑(� − ��)� 

vO;kf[;r jg x;k fopj.k gSA ;g gekjs vkdfyr laaca/k dk ifj.kke ugha gSA tc 
;g fopj.k-va”k U;wu gksrk gS rks r dk eku &1 ;k fQj $1 ds fudV igq¡p tkrk 
gSA ;fn lHkh fcanq izrhixeu js[kk ij gksa rks ;g fopj.k va”k “kwU; gks tk,xkA 
vr% ldy fopj.k bu nksuksa fopj.k va”kksa& O;kf[;r ,oa vO;kf[;r dk ;ksx gksrk 
gSA vFkkZr~ 

∑( � −  ��)� = ∑(�� −  ��)� +   ∑(� − ��)� 

fp= 8-15 bUgha ekuksa dks n”kkZ jgk gS % 

  

vr% fu/kkZj.k xq.kkad O;kf[;r fopj.k dk ldy fopj.k ls vuqikr gksxkA vFkkZr~  

 �� =O;kf[;r fopj.k@ldy  

fopj.k = ∑(�����)�

∑(����)�  

;g fu/kkZj.k xq.kkad fuHkZj pj esa gq, ml ifjorZu dks ekirk gS ftldh Lora= pj 
ds ek/;e ls vkdfyr izrhixeu js[kk O;k[;k dj nsrh gSA bldk vkdyu djuk 
r dk oxZ djus dh fof/k ls vf/kd ljy jgrk gSA ;fn r = 0.90 rks r2 = 0.81 & 
;g 81% ds leku gSA bldk vFkZ gS fd Lora= pj ds fopj.k }kjk fuHkZj pj ds 
81 izfr”kr fopj.k dh O;k[;k gks tkrh gSA “ks’k 0-19 vFkkZr~ 19% fopj.k dh 
O;k[;k ugha gks ikbZ gSA bls fu/kkZj.k-xq.kkad dks ?kVkdj izkIr fd;k tkrk gSA 
tSls-tSls r dk eku “kwU;xkeh gksrk gS] r2 mlls dgha vf/kd rst+h ls ?kVus yxrk 
gSA ;fn r = 0.6 gks rks fu/kkZj.k xq.kkad r2 = 0.36 gh jg tk,xk & vFkkZr~ fuHkZj pj 
ds ek= 36% fopj.k dh O;k[;k gekjk Lora= pj dj ik,xkA 

1½ izrhixeu fo”ys’k.k esa loZJs’B laxfr ¼best fit½ js[kk ls vkidk D;k vfHkizk; 

gS\ 

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

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

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

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

2½ nks pjksa ds lanHkZ esa izrhixeu lehdj.kksa] muds izrhixeu xq.kkadksa rFkk mudh 

fo”ks’krkvksa dh ifjHkk’kk djsaA 

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

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

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

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

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

3½ vki izrhixeu lehdj.kksa dh iwokZuqes;rk ls D;k le>rs gSa\ oS/k iwokZdyuksa ds 

fy, vko”;d ekU;rkvksa dh laf{kIr O;k[;k djsaA  

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

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

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

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

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

4½ fu/kkZj.k xq.kad dh ifjHkk’kk djsa vkSj izrhixeu fo”ys’k.k esa bldk egŸo le>k,aA 

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

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

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

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

(RELIABILITY OF REGRESSION 
MODEL – STANDARD ERROR OF ESTIMATE)

tc fdlh fo”ks’k X }kjk Ye dk iwokZuqeku fd;k tkrk gS rks mls iwokZuqeku fcanq 
dgk tkrk gSA fdarq fdlh Hkh iwokZuqeku ds fxnZ ,d iwokZdyu varjky dh jpuk 
oSls gh gks ldrh gS tSls lef’V vkSlr ds vuqeku ds fy, bdkbZ 7 esa dh xbZ FkhA 
;g iwokZdyu varjky **vuqeku dh ekud =qfV** uked lkaf[;d dk iz;ksx djrk 
gSA  
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vuqeku dh ekud =qfV ftls sest }kjk n”kkZ;k tkrk gS voyksfdr Y ekuksa ds 
iwokZdfyr ekuksa ds fxnZ varjksa dk ekud fopyu gh gSA bl ekud =qfV dk lw= 
bl izdkj gS % 

���� =  �∑(� − �� )�

� − 2
 

;g ekud =qfV ekud fopyu tSlh gh gksrh gSA fdarq blds vkdyu esa vkSlr dk 

iz;ksx ugha gksrkA tSlk fd lw= ls gh Li’V gS fd bls vO;kf[;r fopj.k dks n–2 

ls Hkkx nsdj Kkr fd;k tkrk gSA vr% iwokZdfyr eku okLrfod voyksduksa ds 

ftruk vf/kd fudV gksaxs ;g ekud =qfV mruh gh de gksxhA 

,d “kks/kdrkZ us fuEu vkadM+sa ,d= dj ;g fu/kkZfjr fd;k gS fd izfrfyfi e”khu 
dh vk;q rFkk mldh ekfld j[kj[kko dh ykxr esa egŸoiw.kZ laca/k gSA ml }kjk 
vkdfyr izrhixeu js[kk gS % Ye = 55.57 + 8.13XA vuqeku dh ekud =qfV Kkr 
djsaA 

 X  Y $
A 1 62 
B 2 78 
C 3 70 
D 4 90 
E 5 93 
F 6 103 

fuEu izdkj dh rkfydk cuk,a % 

izrhixeu lehdj.k Ye = 55.57 + 8.13X dk iz;ksx dj izR;sd X ds fy, 
Ye dk vkdyu dj mls mi;qZDr rkfydk esa ;FkkLFkku fy[ksa ¼LraHk Ye½A 

izR;sd Y esa ls lac) Ye ?kVkdj LraHk (Y − Ye) esa fy[ksaA  

fiNys pj.k 3 dh la[;kvksa dk oxZ dj (Y – Ye )2  }kjk bafxr LraHk esa fy[ksaA 

X Y Ye (Y − Ye) (Y −Ye)2 
1 62    
2 78    
3 70    
4 90    
5 93    
6 100    
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 - vafre LraHk ds ekuksa dk ;ksx djsaA ge iw.kZ :i ls Hkjh rkfydk uhps 
n”kkZ jgs gSa % 

 
X Y Ye (Y − Ye) (Y −Ye)2 
1 62 63.70 −1.70 2.89 
2 78 71.83 6.17 38.0689 
3 70 79.96 −9.96 99.2016 
4 90 88.09 1.91 3.6481 
5 93 88.09 4.91 24.1081 
6 103 104.35 −1.35 1.8225 
    169.7392 

 lw= esa ;FkkLFkku mi;qZDr rkfydk ds eku j[kdj x.kuk djsa %  

���� =  �∑(� −  �� )�

� − 2
 

             =  ����.����
���

= 6.51 

bl ekeys esa voyksfdr ekuksa dk iwokZdfyr ekuksa ls ekud fopyu 6-51 
gSA 

(Prediction Interval)

izrhixeu fo”ys’k.k dk ewy mís”; izfrn”kZ ds vkdyu ds vk/kkj ij lef’V 
izrhixeu Qyu ds fo’k; esa iwokZuqeku yxkuk gSA vr% “kks/kdrkZ lef’V izrhixeu 
xq.kkadksa ds fcanq vuqeku vkdfyr djus dk iz;kl rks djrk gh gS fdarq bu fcanq 
vuqekudksa dh fo”oLrrk dh LFkkiuk dj ikuk lnSo laHko ugha gksrkA vr% fdlh 
fo”ofLr Lrj ds lkFk ,sls varjkyksa dh ifjHkk’kk djuk mi;ksxh jgrk gS] ftuesa 
vuqekfur eku Hkh lekfgr gksus dk dqN Hkjkslk fd;k tk lds& vFkkZr~ ftUgsa 
fu.kZ;drkZ Lohdkj dj ik,A 

vuqeku dh ekud =qfV dk iz;ksx dj ge Ye ds fxnZ iwokZuqes;rk varjky ¼fo”ofLr 
varjky dh gh Hkkafr½ Kkr dj ldrs gSaA tc ge izrhixeu lehdj.k esa dksbZ X 
eku j[krs gSa rks gesa Y dk ,d fcanq vuqeku ¼Ye ds :i esa½ feyrk gSA mnkgj.k ds 
fy,] izfrfyfi e”khu dh vk;q vkSj ekfld j[kj[kko dh ykxr dh izrhixeu js[kk 
Ye = 55.57 + 8.13X ds vuqlkj ,d 3 o’kZ iqjkuh e”khu dh j[kj[kko ykxr dk 
vuqeku Ye= 55.57 + 8.13(3) =  $79.96 gksxkA ;g ,d fcanq vuqeku gS vkSj ge 
ugha tkurs fd ;g fdruk Hkjkslsean gSA fdarq bl vuqeku ds fxnZ ge ,d 
fo”ofLr varjky vo”; cuk ldrs gSaA ,d egŸoiw.kZrk Lrj (α) pqudj ge (1−α) 
× 100%  fo”okl ls dg ldrs gSa fd mDr varjky esa fn, gq, X ds eku ls 
lac) Y ekuksa dk okLrfod vkSlr Hkh lekfgr gksxkA  
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 dkj.k ;gh gS fd izrhixeu js[kk ds fu/kkZj.k eas iwokZdyu =qfV;ksa ds dqN dkj.k 
vo”; gksrs gSaA ,d rks vuqeku dh ekud =qfV sest gh gSA nks vU; =qfV;ka <ky 
vkSj Ye ds var%[kaM (Intercept) ds vkdyu esa jgrh gSa D;ksafd t+jk-lk vyx 
;kn`fPNd izfrp;u ysus ij gh vkdfyr izrhixeu lehdj.k Hkh cny tkrk gSA  

bdkbZ 7 esa pfpZr vkoaVu dk iz;ksx djrs gq, fdlh Ye eku ds fxnZ iwokZuqes;rk 
varjky bl izdkj gksxk % 

�� −  ��
��  �����1 +

1
�

+
�(� −  ��)�

�∑�� − (∑�)� <  �

< �� + ��
��  �����1 +

1
�

+
�(� − ��)�

�∑�� − (∑�)� 

tgk¡ n − 2 Lora=rk dh dksfV (degree of freedom) dks bafxr djrk gSA 

fiNys vuqHkkx dh vuqeku dh ekud =qfV ds vkdyu dh leL;k esa 3 o’kZ iqjkuh 
e”khu dh ekfld j[kj[kko ykxr ds fy, 95% iwokZuqeku varjky vkdfyr djas 
(��

��  = 2.776)A 

Kkr djsa  ∑ � , ∑ �� vkSj � 

 ∑ � = 21,  ∑ �� = 91 vkSj  �� = ��
�

= 3.5 

  X = 3 ds fy, Ye Kkr djsa 

Ye = 55.57 + 8.13(3) = 79.96 

  fiNys vuqPNsn dh Hkkafr sest Kkr djsaA 

  lw= esa fofHkUu eku j[ksa vkSj gy djsa] 95% ds fy, % 

 �� �⁄ = 2.776, Lora=rk dksfV = 6 – 2 = 4  

 �� −  ��
��  �����1 + �

�
+ �(�� ��)�

�∑���(∑�)� <  � < �� + 

  ��
��  �����1 + �

�
+ �(�� ��)�

�∑���(∑�)� 

79.96 – (2.776)(6.51)�1 + �
�

+ �(���.�)�

�(��)�(��)� < � < 79.96 +  

(2.776)(6.51)�1 + �
�

+ �(���.�)�

�(��)�(��)� 
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 -79.96 – (2.776)(6.51)(1.087)< Y < 79.96 + (2.776)(6.51)(1.087) 

    79.96 – 19.64 < Y < 79.96 + 19.64 

60.32 < Y < 99.6 

vr% vki 95% Hkjksls ds lkFk dg ldrs gSa fd varjky 60.53<Y<99.39 esa gh Y 
dk okLrfod eku Hkh gksxkA 

-

blh vuqHkkx ds o’kksZa esa ¼vk;q½ X rFkk ekfld j[kj[kko ykxr Y ds chp 
izrhixeu js[kk dk vkdyu djsaA  

• Data VSc ls Analysis dk fodYi fjcu ls pqu ysaA blls Data Analysis 

laokn ckWDl [kqy tk,xkA ;gka Regression pqudj OK cVu nck,aA 

Regression ifj.kke bl SUMMARY OUTPUT esa fn[kkbZ nsxk %  
Summary Output 

Regression Statistics 

Multiple R 0.9255044 
R Square 0.8565585 
Adjusted R Square 0.8206981 
Standard Error 6.5141985 
Observations 6 

• ANOVA 

 df SS MS F Significance 
F 

Regression 1 1013.594 1013.594 23.885929 0.0081 

Residual 4 169.7391 42.43478   

Total 5 1183.333    
•  

 Coefficients Standard 
Error 

t Stat p-value Lower 
95% 

Upper 
95% 

Lower 95.0% Upper 
95.0% 

Intercept 55.565217 6.149984 9.035018 0.0008313 38.49 72.64 38.4901237 72.64031 

Age x 
(Years) 

8.1304348 1.663576 4.887323 0.0081177 3.5116 12.749 3.51160674 12.74926 

 
vki blh vuqHkkx esa pfpZr xq.kkadksa ls rqyuk djds fo”ys’k.k dj ldrs gSaA vHkh 
vki vU; lkaf[;dksa ij /;ku u nsaA 

1½ izrhixeu fo”ys’k.k esa *vuqeku dh ekud =qfV* ls vkidk D;k rkRi;Z gS\ 

bldk vuqeku fdl izdkj yxk;k tkrk gS\ 
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 ------------------------------------------------------------------------------------------------------------------------------------------------------- 

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

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

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

2½ t-vkoaVu iz;ksx djrs gq, vuqeku dh ekud =qfV dk iwokZuqes;rk varjky 

vkdfyr djsaA 

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

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

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

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

,slh vusd fLFkfr;k¡ gksrh gSa tgk¡ “kks/kdrkZ nks lef’V vkSlrksa dh tkap djuk pkgrs 
gSa & ;gka ,d izk;ksfxd rFkk nwljh fu;a=.k lewg dh vkSlr gksrh gSA mnkgj.k ds 
fy,] nks vyx-vyx cl Vk;jksa esa ;g Hkh rqyuk dh tk ldrh gS fd fdldk 
thou fdruk gS] vFkkZr~ dc f?kl tkrk gSA nks vyx-vyx czkaM ds moZjdksa esa ls 
dkSu-lk ikS/kksa dh o`f) esa vf/kd lgk;d gS ;k fQj ;g rqyuk djus dk iz;kl gks 
ldrk gS fd [kkalh ds nks vkS’kf/k ;qDr “kcZrksa esa ls dkSu-lk vf/kd izHkkoksRiknd 
gS\ ;gka Hkh bdkbZ 7 esa pfpZr z-dlkSVh vk/kkfjr ladYiukvksa dk gh nks vkSlrksa vkSj 
vuqikrksa rFkk F-dlkSVh dk iz;ksx nks fopj.kksa dh rqyuk ds fy, fd;k tkrk gSA 

z- t-

Ekku ysa fd ,d “kks/kdrkZ fdlh lkeqnkf;d dkWyst esa ulZ dk izf”k{k.k izkjaHk djus 
okys O;fDr;ksa dh vkSlr vk;q dh rqyuk fdlh fo”ofo|ky; esa ulZ dk izf”k{k.k 
izkjaHk djus okyksa dh vkSlr vk;q ls dj jgk gSA ;gka uflZax izf”k{k.k ds fy, tkus 
okys lHkh O;fDr;ksa dh vkSlr vk;q esa “kks/kdrkZ dks dksbZ #fp ugha gS] og rks cl 
mDr nks lewgksa ds chp rqyuk djuk pkgrk gSA mldk “kks/k iz”u gS % D;k 
lkeqnkf;d dkWyst esa uflZax esa izos”k ysus okyksa dh vkSlr vk;q fdlh fo”ofo|ky; 
esa izos”k ysus okys uflZax izf”k{kq ls fHkUu gS\ ;gka ladYiuk,a gksaxh % 

H0: �� = �� 

H1: ��  ≠ �� 

;gk¡ 

�� = Lkkeqnkf;d dkWyst esa uflZax izf”k{kqvksa dh izos”k ds le; vkSlr vk;q( vkSj 

�� = fdlh fo”ofo|ky; esa uflZax izf”k{kqvksa dh izos”k ds le; vkSlr vk;q gSA 

bu ladYiukvksa dks fy[kus dh nwljh fof/k gS % 
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 -H0: �� − �� = 0 

H1: �� −  �� ≠ 0 

;fn lef’V vkSlrksa esa varj ugha gksa rks mUgsa ?kVkus ij gesa “kwU; gh izkIr gksxkA 
;fn os leku ugha gksa rks varj “kwU; ls brj gksxkA ladYiuk fu:i.k dh nksuksa 
fof/k;k¡ Bhd gksrh gSaA nks vkSlrksa esa varj dh leh{kk dk lS)kafrd vk/kkj nks 
izfrn”kksZa dk p;u dj mudh vkSlrksa ds chp rqyuk djus okyk gh gSA lef’V dh 
vkSlr iwoZfofnr gksuk vko”;d ugha gSA lef’V;ksa ls lHkh laHko izfrn”kZ ;qXeksa ij 
fopkj fd;k tkrk gSA  

��� −  ���  ds fopj.k dk eku ��� rFkk ���  ds futh fopj.kksa dk ;ksxQy gksrk gSA 
vFkkZr~  

��������
� = ����

� + ����
�  

tgk¡  ����
� = ��

�

��
  vkSj   ����

� = ��
�

��
 

vr%  ��� − ��� dk ekud fopyu gksxk % 

���
�

��
+

��
�

��
 

nks Lora= lef’V;ksa ls vkSlrksa dh rqyuk ds fy, z-dlkSVh lw= bl O;kid Lo:i 

ij vk/kkfjr gS % 

� =
(��� − ���) − (�� − ��)

���
�

��
+ ��

�

��

 

tgk¡ ��� − ���  voyksfdr varj gS vkSj visf{kr varj �� − ��A ml n”kk esa “kwU; 

gksuk pkfg, tgk¡ �� = �� vkSj var esa varj dk ekud fopyu gksxk % 

���
�

��
+

��
�

��
 

nks izfrn”kZ vkSlrksa ds chp varj la;ksx ek= gks ldrk gS] ml n”kk esa “kwU;d 
ladYiuk fujLr ugha dh tk,xh vkSj “kks/kdrkZ ;g Lohdkj dj ysxk fd nksuksa 
lef’V;k¡ ewyr% leku gh gSaA ;gka varj egŸoiw.kZ ugha gSA nwljh vksj ;fn varj 
egŸoiw.kZ gks rks “kwU;d ladYiuk vekU; dj nh tkrh gS rFkk “kks/kdrkZ ;g fu’d’kZ 
crk ldrk gS fd nksuksa lef’V;ka ijLij fHkUu gSaA 

nks vkSlrksa ds chp varj ds fy, fo”ofLr varjky Hkh fu/kkZfjr fd;k tk ldrk gSA 
;fn vki “kwU; varj dh ladYiuk ysdj py jgs gSa vkSj fo”ofLr varjky esa “kwU; 
Hkh gks rks “kwU;d ladYiuk dks vekU; ugha fd;k tk,xkA ;fn varjky esa “kwU; ugha 
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 gks rks mDr ladYiuk vekU; gks tk,xhA ge fuEu lw= dk iz;ksx dj nks vkSlrksa 
ds chp varj ds fy, fo”ofLr varjky Kkr dj ldrs gSa % 

(��� − ���) − �� �⁄ ���
�

��
+

��
�

��
< �� − �� < (��� − ���) + �� �⁄ ���

�

��
+

��
�

��
 

nks vkSlrksa ds chp varj dh tkap ds fy, z-dlkSVh dk iz;ksx ml le; fd;k x;k 
Fkk tc lef’V ekud fopyu Kkr Fks vkSj pjksa ds vkoaVu izlkekU; ;k izlkekU;& 
izk;% Fks vFkok nksuksa izfrn”kksZa ds vkdkj 30 ;k vf/kd gh FksA ;fn ��  vkSj �� gksa] 
fdarq izfrn”kZ vkdkj n1 rFkk n2 cM+s gks ¼30 ls½ rks ge muds vuqekuksa ��

� rFkk ��
� 

dk iz;ksx dj ldrs gSa vkSj z-lkaf[;d bl lw= tSlk gks tk,xk % 

� =
(��1 − ��2) − ��1 − �2�

��1
2

�1
+

�2
2

�2

 

z-

dqN ifjorZuksa ds lkFk nks vuqikrksa dh lekurk dh tk¡p ds fy, z-dlkSVh dk 
iz;ksx gks ldrk gSA mnkgj.k % “kks/kdrkZ ;g tkuus dk bPNqd gks ldrk gS fd 
D;k ,sls iq#’kksa dk vuqikr tks fu;fer O;k;ke djrs gSa efgykvksa dh vis{kk de 
gS\ ;k D;k futh daI;wVj Lokeh Nk=ksa dk vuqikr muls fHkUu gS ftuds ikl futh 
daI;wVj ugha gS\ 

nks vuqikrksa esa �̂�= ��
��

  p1 rFkk �̂� = ��
��
  p2 dk vuqikr yxkus ds fy, iz;ksx djrs 

gSaA muds varj dh ekud =qfV gksxh %  

�������� = ����
� + ���

� = �
����

��
+

����

��
 

tgk¡ ���
�  rFkk ���

�  mu vuqikrksa ds fopj.k gSa rFkk q1 = 1 – p1, q2 = 1 – p2 rFkk n1 
vkSj n2 Øe”k% izfrn”kZ vkdkj gSaA 

z-dlkSVh iz;ksx djus ds fy, nks “krsZa iwjh gksuk vko”;d gS % ¼1½ izfrn”kZ ijLij 
Lora= gksa( rFkk ¼2½ n1p1 vkSj n1q1 ds eku 5 ;k mlls vf/kd gksa] ;gh ckr n2p2 
vkSj n2q2 ij Hkh ykxw gksA 

nks vuqikrksa esa varj ds fy, fo”ofLr varjky lw= gksxk % 

(�̂� − �̂�) − �� �⁄ �
�̂����

��
+

�̂����

��
< ��− �� < (�̂� − �̂�) + �� �⁄ �

�̂����

��
+

�̂����

��
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 -F-

Lkkaf[;dhfon~ nks vkSlrksa ds lkFk-lkFk nks fopj.kksa ;k ekud fopyuksa dh rqyuk Hkh 
djuk pkgrs gSaA mnkgj.k % D;k nks uxjksa esa fdlh eghus esa rkiekuksa ds fopj.k 
fHkUu gSa\ ;k fQj D;k iq#’kksa ,oa efgykvksa esa dksysLVªksy ds Lrj esa fopj.k fHkUu gSa\ 
nks fopj.kksa dk ekud fopyuksa dh rqyuk ds fy, izk;% F-dlkSVh dk iz;ksx fd;k 
tkrk gSA  

;fn leku fopj.kksa okyh nks lef’V;ksa (��
� = ��

� ) ls nks izfrn”kZ Lora= :i ls 

fudkys tkrs gSa vkSj muds ��
�  rFkk ��

�  dh rqyuk ds fy, ��
�

��
�  vuqikr ij fopkj 

fd;k tkrk gS rks fopj.kksa dk izfrn”kZ vkoaVu F-vkoaVu dgykrk gSA 

F-vkoaVu dh fo”ks’krk,¡ ;s gksrh gSa % 
• F dk eku dHkh _.kkRed ugha gksxk] D;ksafd fopj.k lnSo /kukRed ;k fQj 

“kwU; gksrk gSA 
• vkoaVu esa /kukRed oS’kE; gksrk gSA 
• F dk vkSlr eku yxHkx ,d bdkbZ ds leku gksrk gSA 
• F-vkoaVu mu oØksa dk lewg gS tks va”k rFkk gj ds fopj.kksa dh Lora=rk 

dksfV;ksa ij fuHkZj gksrk gSA 

F-lkaf[;d dk lw= ;g gS % � = ��
�

��
� 

fdarq /;ku jgs fd Øe dksbZ Hkh gks] mPprj fopj.k dks gh va”k ekuk tkrk gSA F-
dlkSVh esa Lora=rk dksfV ds nks in gksrs gSa n1 – 1, *va”k* ds fy, rFkk n2 – 1, *gj* 
ds fy,A ;gka n1 ml izfrn”kZ dk vkdkj gS ftldk vkdfyr fopj.k vf/kd gSA  

F-vkoaVu dh rkfydk α = 0.005, 0.01, 0.025, 0.05 rFkk 0.10 ds fy, fu.kkZ;d 
eku (critical values) n”kkZrh gSA bl izdkj ls izR;sd α ds fy, ,d vyx F-
rkfydk gksrh gSA ;s ,d-iqPN eku gSaA ;fn vki f}-iqPN leh{kk dj jgs gSa rks 
vkidks α/2 eku ns[kus gksaxsA mnkgj.k ds fy,] α = 0.05 dh f}-iqPN leh{kk ds 
fy, 0.05/2 = 0.025 okyh F-rkfydk dk iz;ksx djuk gksxkA 

nf{k.k iqPN (right tailed) F-dlkSVh dk fu.kkZ;d eku Kkr djsa tcfd α = 
0.05 va”k dh Lora=rk dksfV (d.f.N.) =15 rFkk gj dh Lora=rk dksfV (d.f.D.) = 21A 

;g ,d nf{k.k iqPN dh tkap dk ekeyk gS tgka α = 0.05A vr% 0-05 
rkfydk dk iz;ksx djsaA d.f.N. dks “kh’kZd esa rFkk d.f.D. dks LraHk esa n”kkZ;k tkrk 
gSA ;g fp= 2-16 esa bafxr 2-18 gSA 

� = �. �� 
 

 d.f.N. 
d.f.D 1 2 … 14 15 

1  
2 
⋮ 

20 
21 
22 
⋮ 

2.18 
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 vkidks igys Hkh crk;k x;k gS F-dlkSVh ds lw= esa mPprj fopj.k dks gh va”k 
ekuk tkrk gSA ;fn f}-iqPN tkap dj jgs gksa rks α dks foHkkftr djrs gSa rFkk nks 
eku gksus ds ckotwn nf{k.k iqPN dk gh iz;ksx fd;k tkrk gSA dkj.k ;gh gS fd F 
dk eku lnSo ,d bdkbZ ;k mlls vf/kd gksuk pkfg,A 

1½ mnkgj.k lfgr crk,a fd ,d gh lef’V ls ;k fHkUu lef’V;ksa ls fu’df’kZr nks 

izfrn”kZ lkaf[;dksa esa varj dh tkap D;ksa vko”;d gksrh gS\ 

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

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

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

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

2½ nks vkSlrksa ds chp varj ds fy, z rFkk t nksuksa dlkSfV;ksa dk iz;ksx D;ksa fd;k 

tkrk gS\ 

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

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

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

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

3½ F-vkoaVu dh fo”ks’krkvksa dk o.kZu djsa vkSj bls iz;ksx djrs gq, fHkUu 
lef’V;ksa ls izkIr nks fopj.k ekuksa ds chp varj dh leh{kk ds fy, lw= dk 
fu:i.k djsaA 

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

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

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

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

fiNys Hkkx esa nks fopj.kksa dh rqyuk esa iz;qDr F-dlkSVh dks rhu ;k vf/kd vkSlrksa 
dh rqyuk ds fy, Hkh iz;ksx fd;k tk ldrk gSA bl rduhd dks fopj.k fo”ys’k.k 
ANOVA dgrs gSaA 

;g mu nkoksa dh tkap ds fy, iz;ksx gksrk gS tgka rhu ;k vf/kd vkSlr fo|eku 
gksaA mnkgj.k % ,d v/;srk ;g tkuuk pkgrk gS fd Fortran, Basic rFkk Pascal 
dk iz;ksx dj fdlh leL;k dks gy djus okys rhu lewgksa ds Nk=ksa }kjk fy, x, 
vkSlr le; vyx-vyx gSaA ;gka “kks/kdrkZ ANOVA fof/k dk iz;ksx djsxkA tc 
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 -rhu ;k vf/kd vkSlrksa dh rqyuk gksa ogka fuEu dkj.kksa ls z vkSj t dlkSfV;ksa dk 
iz;ksx ugha djuk pkfg, %  

• tc vki ,d ckj esa dsoy nks vkSlrksa ij fopkj djrs gSa rks “ks’k vkSlrksa dh 
vuns[kh Hkh gks jgh gksrh gSA fdarq F-dlkSVh esa lHkh ,d lkFk fopkj gksrk gSA 

• nwljs] ;qXekuqlkj rqyuk,a djus ij lR; gksus ij Hkh fdlh ladYiuk (Null 
hypothesis) dks vekU; djus dh laHkkouk c<+ tkrh gSA dkj.k bruk gh gS fd 
ftruh vf/kd t-tkap gksxh] la;ksx ek= ls gh egŸoiw.kZ varj ikus dh laHkkouk 
Hkh mruh gh vf/kd gks tk,xhA 

• rhljs] ftruh vf/kd vkSlrsa gksaxh] mruh gh vf/kd t-tk¡psaa djuh gksaxhA 
mnkgj.k ds fy,] 3 vkSlrksa esa 3 ckj ;qXekuqlkj tkap gksxh] fdarq 5 esa rks 10 
ckjs ;qXekuqlkj tkap vko”;d gksxh rks 10 vkSlrksa esa ;qXekuqlkj tkapksa dh 
la[;k 45 gks tk,xhA 

rhu ;k vf/kd vkSlrksa ds fy, F-dlkSVh ds fy, ekU;rk,¡ bl izdkj gSa % 

• ftu lef’V;ksa ls izfrn”kZ fy, x, gSa muds vkoaVu izlkekU; ;k izlkekU;-
izk;% gksaA 

• izfrn”kZ ijLij Lora= gksa 

• lef’V;ksa ds fopj.k leku gksaA 

,d ckr ij xkSj djsa & ge Hkys gh rhu ;k vf/kd vkSlrksa dh rqyuk djuk pkgrs 
gSa fdarq bl F-dlkSVh ds vuqiz;ksx esa vkSlrksa ds LFkku ij fopj.kksa dk gh bLrseky 
fd;k tkrk gSA F-dlkSVh ds lkFk lef’V fopj.k ds nks vyx-vyx vuqeku rS;kj 
fd, tkrs gSaA igys vuqeku dks lewgksa ds chp fopj.k djrs gSa vkSj ;g vkSlrksa ds 
fopj.k dk iz;ksx djrk gSA nwljk vuqeku lewg ds Hkhrj fopj.k dgk tkrk gSA 
;gka lkjs vkadM+ksa dk iz;ksx dj fopj.k dk vkdyu fd;k tkrk gSA ;g lewgksa dh 
vkSlrksa ds varj ls izHkkfor ugha gksrkA ;fn vkSlrksa esa dksbZ varj ugha gS rks lewgksa 
ds chp rFkk lewg dk fopj.k Hkh leku izk;% gksxkA vr% F dk vkdfyr eku 
bdkbZ ds fudV gh gksxkA “kwU;d ladYiuk vekU; ugha gksxhA fdarq ;fn vkSlrksa ds 
chp egŸoiw.kZ varj gksa rks lewgksa ds chp dk fopj.k lewg ds fopj.k ls vf/kd gks 
tk,xk] F dk eku bdkbZ ls vf/kd gksxk vkSj “kwU;d ladYiuk vekU; gks tk,xhA 
;gka ge fopj.kksa dh rqyuk dj jgs gSaA blhfy, bl fof/k dks fopj.k fo”ys’k.k 
ANOVA dgrs gSaA rhu ;k vf/kd vkSlrksa esa varjksa dh leh{kk ds fy, gesa bu 
ladYiukvksa dk iz;ksx djuk pkfg,A 

  �0: �1 = �2 =  ⋯ = ��  

�1: = de ls de ,d vkSlr vU;ksa ls fHkUu gSA bl F-lkaf[;d esa d.f.N. = k – 1 
tgk¡ k lewgksa dh la[;k gS rFkk d.f.D.  =  N − k tgka N lHkh lewgksa ds izfrn”kksZa 
ds vkdkj dk ;ksx gS % N = n1+ n2+.........+ nk A izfrn”kksZ dk vkdkj leku gksuk 
vko”;d ugha gSA vkSlrksa dh rqyuk dh F-dlkSVh lnSo nf{k.k-iqPNh; gh gksxhA 
gekjk fuEufyf[kr mnkgj.k ANOVA dh vkdyu fof/k le> jgk gSA 

,d “kks/kdrkZ mPp jDrpki ihfM+rksa ds jDrpki dks de djus dh rhu 
i`Fkd~-i`Fkd~ fof/k;ksa dk iz;ksx dj ns[kuk pkgrk gSA mu lHkh jksfx;ksa dks ;kǹfPNd 
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 :i ls rhu lewgksa esa ckaV fn;k tkrk gS ¼igyk lewg nok ysrk gS] nwljk O;k;ke 
djrk gS rFkk rhljk ,d fo”ks’k vkgkj i)fr viukrk gSA pkj lIrkg ckn lHkh ds 
jDrpki esa gqbZ deh dk ekiu fd;k tkrk gSA α = 0.05 ij ;g tkap dh tkrh gS 
gS fd rhuksa lewgksa dh vkSlrksa esa dksbZ varj ugha gSA vkadM+s fuEu rkfydk esa fn[kk, 
x, gSa % 

 ladYiuk,a crk,a vkSj fd, tk jgs nkos dh igpku djsa 

         ��: �� = �� =  �� ¼nkok½  

 ��: de ls de ,d vkSlr vU;ksa ls fHkUu gSA 

 fu.kkZ;d eku Kkr djsa  k = 3 vkSj N = 15, 

d.f.N = k – 1 = 3 – 1 = 2 

d.f.D = N – k = 15 – 3 = 12 

fu.kkZ;d eku C] rkfydk H ds vuqlkj] 3-89 gSA ;gka � = 0.05 

;gka of.kZr fof/k dk iz;ksx dj dlkSVh eku dk vkdyu djsa %  

d½  izR;sd izfrn”kZ ds vkSlr vkSj fopj.k Kkr djsa ¼;s eku mi;qZDr 
rkfydk esa vkadM+ksa ds varj esa fn[kk, x, gSa½ 

[k½ lkewfgd ¼c`gr~j½ vkSlr vkdfyr djsa] ;g  ���� lHkh izfrn”kksZa esa 
lfEefyr bdkb;ksa dk vkSlr gS 

  ���� = ∑ �
�

= ��������⋯��
��

= ���
��

= 7.73  

;fn izfrn”kks± ds vkdkj leku gksa rks ���� dks ge lewgokj �� dk 
;ksxdj mls k ls foHkkftr dj tku tkrs gSaA 

x½ lewgksa ds chp fopj.k ��
� dk vkdyu bl lw= }kjk djsa %   

��
� =

∑ ��(��� − ����)�

� − 1
 

=
5(11.8 − 7.73)� + 5(3.8 − 7.73)� + 5(7.6 − 7.73)�

3 − 1
 

=
160.13

2
= 80.07 

-   

10 6 5 

12 8 9 

9 3 12 

15 0 8 

13 2 4 

��� = 11.8 ��� = 3.8 ��� = 7.6 

��
� = 5.7 ��

� = 10.2 ��
� = 10.3 
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 - ;g lw= vkSlrksa ds chp fopj.k dk vkdyu djus ds 

fy, izfrn”kks± ds vkdkj dks Hkkj Lo:i iz;ksx djrk gS vkSj 

vkSlrksa esa varj ij fopkj djrk gS\ 

?k½ lewps lewg dk fopj.k ��
�  bl izdkj vkdfyr djsaxs % 

��
� =

∑(�� − 1)��
�

∑(�� − 1)  

=
(5 − 1)(5.7) + (5 − 1)(10.2) + (5 − 1)(10.3)

(5 − 1) + (5 − 1) + (5 − 1)  

= ���.��
��

= 8.73 

 ;g lw= fofHkUu fopj.kksa dh Hkkfjr vkSlr fof/k ls ldy 

Lrj ij fopj.k dk vkdyu djrk gSA ;g vkSlrksa ds chp varjksa 

dk mi;ksx ugha djrkA 

p½  F-lkaf[;d dk vkdyu djsa 

� =
��

�

��
� =

80.07
8.73

= 9.17 

vc fu.kZ; djsaA ;gka 9.17 > 3.89, vr% “kwU;d ladYiuk vekU; gks 
tkrh gSA 

lHkh ifj.kkeksa dks laf{kIr :i esa rkfydkc) djsaA nkos dks vLohdkj 
djus gsrq vusd lk{; gSa vkSj gekjk fu’d’kZ gS fd de ls de ,d 
vkSlr vo”; vU;ksa ls fHkUu gSA  

ANOVA

blh vuqPNsn ds vkadM+ksa ij ANOVA tk¡p djsa %  

• mnkgj.k esa fn, x, vkadM+ksa ¼jDrpki esa deh½ dks LizSM”khV ij vafdr 
djsaA 

• Data Tab ls fpUg Analysis pqusa ¼;g fjcu ij lcls var esa gS½A blls 
Data Analysis laokn ckWDl [kqy tk,xkA ;gka Anova: Single Factor 
pqusa vkSj OK cVu nck,aA vxys laokn ckWDl esa range $A$2:$C$7 pqusa 
¼gekjs vkadM+s blh ifjlj esa gS & ns[ksa fp= 8-16½A izFke iafDr ckWDl esa 
Label pqusaA ifj.kke ifjlj $E$2 pqusa vkSj OK cVu nck nsaA vc fp=  
8-16 esa gh vkadM+s vkSj ifj.kke fn[kkbZ ns ik,axsA  
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vki bu ifj.kkeksa dh blh vuqPNsn esa igys vkdfyr vuqekuksa ls rqyuk dj ldrs 

gSaA 

1½ ANOVA dh ifjHkk’kk djsaA ;g rduhd dc iz;ksx gksrh gS\ 

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

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

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

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

2½ ANOVA esa z- vkSj t-dlkSfV;ksa dks ugha cfYd F-dlkSVh dk iz;ksx D;ksa 

djrs gSa\  

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

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

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

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

3½ ANOVA ds lw= dk fu:i.k djsa vkSj bldh Lora=rk dksfV dh /;ku ls 

O;k[;k djsaA 

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

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

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

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

f}-fopj vkadM+k fo”ys’k.k okLrfod fo”o ds ifjos”k esa nks pjksa ds chp laca/kksa dh 
O;k[;k djrk gSA fdlh laca/k dh mifLFkfr ds fu/kkZj.k dh fof/k lglaca/k vkSj 
izrhixeu tSls lkaf[;dh; miLdj gSaA ;gka laca/k dh izcyrk vkSj fn”kk dk Kku 
lglaca/k xq.kkad dk eku iznku djrk gSA blds eku &1 ls $1 rd ¼nksuksa pje 
ekuksa lfgr½ gks ldrs gSaA ;g xq.kad $1 ;k &1 ds ftruk fudV gksrk gS] mruk 
gh izcy jSf[kd laca/k gksrk gSA ;fn eku $1 ;k &1 gks rks laiw.kZ :i ls jSf[kd 
laca/k gksrk gSA 

nks pjksa esa /kukRed laca/k dk vFkZ gS fd Lora= pj ds fuEu ekuksa ds lkFk fuHkZj 
pj ds eku Hkh fuEu gksaxs vkSj cM+s Lora= pj ekuksa ds lkFk fuHkZj pj ds eku Hkh 
cM+s gksaxsA nwljh vksj] _.kkRed lglaca/k dk vFkZ gS Lora= pj ds ekuksa  esa of̀) 
ij fuHkZj pj ds eku de gks tkrs gSa rks Lora= pj ds fuEu ekuksa ds lkFk lacaf/kr 
fuHkZj pj eku cM+s ik, tkrs gSaA nks pjksa ds chp laca/k jSf[kd ;k oØh; gks ldrk 
gSA mlds Lo:i ds js[kkadu ds fy, ge igys pj ;qXeksa dks izdh.k fp= ds :i 
esa vafdr djrs gSaA ;fn laca/k jSf[kd gS rks vkadM+ksa dk vuqeku ,d ljy js[kk ls 
gks ldrk gS & ftls izrhixeu js[kk dgk tkrk gSA blh dks loZJs’B laxfr js[kk 
Hkh dgrsgSaA r dk eku $1 ;k &1 ds ftruk fudV gksxk] izdh.kZ fcanq bl js[kk ds 
mrus gh fudVLFk gksaxsA 

1) Sharma, A.K. (2005). Text Book of Correlations and Regression, 
Discovery Publishing House, New Delhi. 

2) O’Brien, D., P. Sharkey Scott, (2012). “Correlation and Regression”, in 
Approaches to Quantitative Research – A Guide for Dissertation. 

3) Jeremy Miles, Mark Shevlin (2000). Applying Regression and 
Correlation: A Guide for Students and Researchers, Published in UK. 

4) Thomas Archdeacon (1994). Correlation and Regression Analysis: A 
Historian's Guide, Paperback, University of Wisconsin Press; USA. 

5) R S N Pillai and Bagavathi (2016). Statistics: Theory and Practice, S 
Chand Publishing; Eight edition. 

1½ Hkkx 8-2 ns[ksaA 

2½ Hkkx 8-2 ns[ksaA 

1½ miHkkx 8-3-1 ns[ksaA 

2½ miHkkx 8-3-2 ns[ksaA 
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 3½ miHkkx 8-3-2 ns[ksaA 

4½ miHkkx 8-3-3 ns[ksaA 

1½ miHkkx 8-4-1 ns[ksaA 

2½ miHkkx 8-4-2 vkSj 8-4-3 ns[ksaA 

3½ miHkkx 8-4-4 ns[ksaA 

4½ miHkkx 8-4-5 ns[ksaA 

1½ miHkkx 8-5-1 ns[ksaA 

2½ miHkkx 8-5-2 ns[ksaA 

1½ miHkkx 8-6-1 ns[ksaA 

2½ miHkkx 8-6-1 ns[ksaA 

3½ miHkkx 8-6-3 ns[ksaA 

1½ Hkkx 8-7 ns[ksaA 

2½ Hkkx 8-7 ns[ksaA 

3½ Hkkx 8-7A 
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--
(MULTIVARIATE DATA ANALYSIS)

9-0 mís”; 

9-1 fo’k; izos”k % fo”ks’krk,¡ vkSj vuqiz;ksx 

9-2 cgq-fopj fo”ys’k.k D;k gS\ 

 9-2-1 cgq-fopj fo”ys’k.k % lkaf[;dh; Lo:i 

 9-2-2 cgq-fopj fo”ys’k.k % dqN ewy ladYiuk,¡ 

9-3 cgq-fopj rduhdksa dk oxhZdj.k 

9-4 cgq-fopj rduhdksa ds izdkj Hksn 

9-4-1 izeq[k ?kVd ,oa lka>k dkjd fo”ys’k.k (Principal Components and Common 

Factor Analysis) 

9-4-2 cgqin izrhixeu ,oa cgqin lg-laca/k (Multiple Regression) 

9-4-3 cgqin foospd fo”ys’k.k vkSj ykWftfLVd izrhixeu (Multiple Discriminant 

Analysis (MDA) and Logistic Regression) 

9-4-4 'kkfL=d lglaca/k fo”ys’k.k (Canonical Correlation Analysis) 

9-4-5 fopj.k dk cgqin fo”ys’k.k (Multivariate Analysis of Variance) 

9-4-6 lgc)rk fo”ys’k.k (Conjoint Analysis) 

9-4-7 laxqPN fo”ys’k.k (Cluster Analysis) 

9-4-8 izR;{kKkukRed fu:i.k (Perceptual Mapping) 

9-4-9 laxrrk fo”ys’k.k (Correspondence Analysis) 

9-4-10 lajpukRed lehdj.k izfrekuu (Structural Equation Modelling) 

9-5 cgq-fopj rduhdksa ,oa mudh O;k[;k gsrq ekxZ nf”kZdk,¡ 

9-5-1 O;kogkfjd ,oa lkaf[;dh; egŸo] nksuksa dk fu:i.k djsa 

9-5-2 /;ku j[ksa fd izfrn”kZ dk vkdkj ifj.kkeksa dks izHkkfor djrk gS 

9-5-3 vius vk¡dM+ksa dks le>dj dk;Z djsa 

9-5-4 izfreku esa dYiuk-yk?ko (Parsimony) gsrq iz;kljr~ jgsa 

9-5-5 viuh xyfr;ksa dks tku dj lq/kkjsa 

9-5-6 vius ifj.kkeksa dk lR;kiu djsa 

9-5-7 cgq-fopj fo”ys’k.k esa lkWQ~Vos;j vuqiz;ksx  

9-6 cgq-fopj izfrekuu ds izfr ,d lajfpr n`f’Vdks.k 

9-7 lkj-la{ksi  

9-8 cks/k iz”uksa ds mŸkj vFkok ladsr 

9-9 lanHkZ xzaFkkfn  
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cgq-fopj fo”ys’k.k ij bl bdkbZ dk v/;;u djus ds mijkar] vki lkaf[;dh; 

nf̀’V ls bu iz”uksa dks le>dj budk mŸkj ns ik,axs % 

• ;g O;k[;k dj ik,axs fd cgq-fopj fo”ys’k.k D;k gS vkSj dgka bldk 

vuqiz;ksx mi;qDr jgrk gS( 

• Ekkiu iSekuksa] ekiu =qfV;ksa vkSj cgq-fopkj fo”ys’k.k ij muds izHkkoksa dks le> 

ik,axs( 

• cgq-fopj fo”ys’k.k esa lfEefyr rduhdksa dh ifjHkk’kk,¡ dj ik,axs( 

• ;g r; dj ik,axs fd fdl “kks/k leL;k ds fy, dkSu-lh cgq-fopj rduhd 

mi;qDr gksxh( 

• cgq-fopj fo”ys’k.k ds vuqiz;ksx vkSj O;k[;k ds fn”kk-funsZ”kksa ij ppkZ dj 

ik,axs( rFkk 

• cgq-fopj izfreku l̀tu dh fof/k le>k ik,axsA 

-

bdkbZ 7 vkSj 8 esa vkidk ifjp; Øe”k% ,d-fopj ,oa f}-fopj vkadM+k fo”ys’k.k 

dh lkaf[;dh; fof/k;ksa ls gqvk gSA fdarq vkidks ;g Hkh vuqHkwfr gksxh fd lkekftd 

foKku ds fofof/k fo"k;ksa] fo”ks’kdj vFkZ”kkL= esa rks izk;% ,d ;k nks fopj vk/kkfjr 

lkaf[;dh rduhdsa i;kZIr ugha gksrhaA ;gk¡ rks nks ls vf/kd fopjksa esa ijLij 

vuqfØ;k,¡ pyrh gSa] os ijLij iks’k.k djrh gSa vkSj blh dkj.k ls mu voLFkkvksa 

dh O;k[;k dj ikuk cgqr tfVy gks tkrk gSA 

ifj.kkeLo:i] fiNys ipkl o’kksZa esa] vusd lkaf[;dhfon~ksa us cgq-fopj fo”ys’k.k 

fof/k;ksa ds fodkl esa ;ksxnku fn, gSaA vkt mu rduhdksa dk vFkZ”kkL=] 

lekt”kkL=] euksoSKkfud] Ñf’k] u-̀“kkL=] tho foKku vkSj fpfdRlk”kkL= vkfn esa 

O;kid vuqiz;ksx gks jgk gSA ;s rduhdsa fo”ks’kdj mu lanHkksZa esa vf/kd mi;ksxh 

ikbZ xbZ gSa tgk¡ lkekftd] euksoSKkfud] fpfdRlh; ,oa vkfFkZd vk¡dM+ksa ds 

ikjLifjd izHkko fn[kkbZ nsrs gSa rFkk lqn<̀+ izkf;drk vk/kkfjr izfrekuksa dk iz;ksx 

djuk mi;qDr ugha yxrkA mPp xfr ls dk;Z djus okys bySDVªkWfud daI;wVjksa ds 

fodkl us rks bu cgq-fopj rduhdksa ds iz;ksx dks cgqr c<+kok fn;k gSA 

cgq-fopj rduhdsa eq[;r% vkadM+ksa ij vk/kkfjr ,oa okLrfodrk ls lacaf/kr gksrh gSaA 

buesa tfVy vkadM+ksa ds fo”ys’k.k dh {kerk gksrh gSA vr% vf/kdka”k izk;ksfxd vkSj 

O;kogkfjd “kks/k dk;ksZa esa vf/kd okLrfodrkiw.kZ ifj.kke ikus ds fy, ge cgq-fopj 
fo”ys’k.k rduhdksa dk iz;ksx djrs gSaA ;s rduhdsa vk¡dM+ksa ds fo”ys’k.k ds lkFk-
lkFk fofHkUu izdkj ls fu.kZ; izfØ;k esa Hkh lgk;d gksrh gSaA mnkgj.kr% ,d 

dkWyst izos”k izfr;ksfxrk ij fopkj djsa ftlesa vH;fFkZ;ksa dks dbZ ijh{kk,¡ nsuh gksrh 

gSa vkSj vusd fo’k;ksa esa mPpre vad ;ksx ikus okyksa dks gh izos”k fey ikrk gSA ;g 

fof/k mfpr rks izrhr gksrh gS fdarq izk;% blesa ,sls dqN fo’k;ksa ds izfr vfHkufr Hkh 
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-gks ldrh gS ftuesa ekud fopyu vf/kd gksA ;gk¡ cgq-fopj rduhdksa dk mi;ksx 

dj izos”k dh mfpr dlkSVh fodflr gks ldrh gSA ge fpfdRlk {ks= ls Hkh 

mnkgj.k ys ldrs gSaA jksfx;ksa dh vusd jDrpki vkSj dksysLVªkWy vkfn dh tk¡p 

dh tkrh gSA ,slh izR;sd tk¡p ds ifj.kkeksa dk viuk egŸo gksrk gS fdarq fofHkUu 

tk¡p ifj.kkeksa esa ijLij vkSj fofHkUu le; ij muds vius-vius ifj.kkeksa esa 

laHkkfor lg-laca/kksa dks le> ysuk mi;qDr funku fu’d’kZ ikus rFkk lgh fpfdRlk 

fu/kkZfjr djus esa cgqr mi;ksxh gksxkA bu ifjfLFkfr;ksa esa cgq-fopj rduhdsa cgqr 

lgk;d gks ldrh gSaA dgk tk ldrk gS fd] **;fn “kks/kdrkZ fu’d’kZ ikuk pkgrk 

gS rks dksbZ cgq-fopj lkaf[;dh; rduhd gh mi;qDr gksxhA** ;g bdkbZ cgq-fopj 
fo”ys’k.k dk ,d ljy flagkoyksdu izLrqr dj jgh gSA ;g Hkh vkxzg fd;k tk 

jgk gS fd cgq-fopj fo”ys’k.k u dsoy “kks/k fo”ys’k.k dks izHkkfor djsxk cfYd 

fu.kZ; djus ,oa leL;k dk funku fuokj.k djus ds fy, “kks/k izdYiuk vkSj 

vkadM+ksa ds ladyu ij Hkh bldh Nki jgrh gSA bl fof/k esa vusd ckrsa ,dy ;k 

f}-fopj fo”ys’k.k ls feyrh-tqyrh gks ldrh gSa fdarq cgq-fopj dh vksj laØe.k 

dqN fu.kkZ;d dkjdksa ij fuHkZj gksrk gSA bl laØe.k dk m)j.k nsus ds fy, bl 

bdkbZ esa fofHkUu cgq-fopj rduhdksa dk oxhZdj.k fd;k x;k gSA fQj Hkh foLr`r 

fooj.k dks cgq-fopj izrhixeu ,oa lg-laca/k rd lhfer j[kuk bdkbZ ds dysoj 

dh foo”krk gSA ,d izkjafHkd ikB~;Øe gksus ds ukrs ;gka cgq-fopj fo”ys’k.k ds 

lHkh vk;keksa dh O;k[;k dj ikuk laHko ugha gksxkA gk¡] fofHkUu miyC/k rduhdksa 

ds iz;ksx] izfreku lajpuk] vkdyu vkSj ifj.kkeksa dh O;k[;k ds fy, lajpukRed 

fn”kk-funsZ”k ge vo”; ns jgs gSaA 

-

-

cgq-fopj fo”ys’k.k esa vUos’k.kk ;k “kks/kxr O;fDr;ksa@inkFkksZa fo’k;d vusd ekiuksa 

dk ,d lkFk fo”ys’k.k fd;k tkrk gSA dqN “kks/kdrkZ nks ls vf/kd fopjksa ds chp 

laca/kksa ds fo”ys’k.k esa gh bu rduhdksa dk iz;ksx dj ysrs gSaA vU; ogha budk 

iz;ksx djrs gSa tgk¡ vusd fopj gksa vkSj mu lcds izlkekU; cgq-fopj vkoaVu ds 

vuqlj.k dh ekU;rk laHko gksA lVhd :i ls cgq-fopjrk ogha gksrh gS tgk¡ lHkh 

fopj ;kn`fPNd gksa rFkk bl izdkj ijLij lacaf/kr gks fd muds fofHkUu izHkkoksa dk 

vyx-vyx vuqeku dj O;k[;k dj ikuk laHko ugha gksA 

dqN fo}kuksa dk er gS fd cgq-fopj fo”ys’k.k dk /;s; fofHkUu fopjksa esa laca/k dh 

dksfV ¼muds Hkkfjr la;ksx½ dk ekiu] O;k[;k vkSj iwokZdyu djuk gSA vr% bldk 

cgq-fopjh; Lo:i dsoy fopj la[;k ;k voyksduksa dh cgqyrk esa ugha gksrk & 

;g rks muds cgqyrkiw.kZ la;kstuksa esa fufgr gksrk gSA bl bdkbZ esa ge nksuksa izdkj 

dh rduhdksa ls vkidk ifjp; djk jgs gSa D;ksafd gekjk fopkj gS fd cgq-fopj 
rduhdksa dk Kku bl fo”ys’k.k fof/k dks le>us dh vksj igyk dne gksxkA 
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-

;|fi cgq-fopj fo”ys’k.k Hkh ,dy ,oa f}-fopj fof/k;ksa ij gh vk/kkfjr gS] fQj Hkh 

fo”ys’k.k dks nks ls vf/kd pjksa ij foLrkfjr djrs le; dqN fo”ks’k ladYiukvksa 

vkSj eqíksa ij /;ku nsuk vko”;d gks tkrk gSA ;s fopj dh vk/kkfjd ladYiuk ls 

ysdj iz;qDr ekiu iSekuksa rFkk tk¡p@ijh{k.k esa egŸo ds Lrj vkSj fo”oLrrk ds 

Lrj ds eqís gSaA 

cgq-fopj fo”ys’k.k dh vk/kkjHkwr bdkbZ *fopj* gS& ;g pjksa ds vkadM+k vk/kkfjr 

Hkkj ekukas lfgr muds jSf[kd la;kstu dk gh uke gSA pjksa dk fu:i.k “kks/kdrkZ 

}kjk fd;k tkrk gS] fdarq muds Hkkj eku cgq-fopj rduhdksa }kjk bl izdkj 

fu/kkZfjr gksrs gSa fd fdlh y{; fo”ks’k dh izkfIr gks ldsA ge *n* Hkkfjr pjksa (X1 
to Xn) ds la;kstu ls fufeZr fopj dks xf.krh; :i esa bl izdkj n”kkZ ldrs gSa % 

 fopj eku= w1X1+w2X2+w3X3+ ……+WnXn 

;g fofHkUu pjksa ds laiw.kZ leqPp; dk ,d gh la[;k esa lek;k gqvk eku gS tks 

cgq-fopj fo”ys’k.k ds fdlh y{; fo”ks’k dks loksZi;qDr :i esa izkIr dj ldrk gSA 

;gk¡ ;g fopj fofHkUu Lora= pjksa rFkk fuHkZj pj ds chp lg-laca/k dks vf/kdre 

dj jgk gSA foospd fo”ys’k.k esa fopj dk fu:i.k bl izdkj fd;k tkrk gS fd 

izR;sd voyksdu ds lwpd eku ,sls jgsa fd fofHkUu voyksdu oxksZa esa vf/kdre Hksn 

Li’V gks ldsaA izR;sd n”kk esa fopj fo”ys’k.k dh cgqfopjrk ds Lo:i dks gh 

izxf̀gr dj jgk gSA vr% gekjh rduhd fo’k;d ppkZ esa vusd izdkj ls ;g fopj 

dk Lo:i gh fo”ys’k.k dk dsanz fcanq jgsxkA 

ge bdkbZ 2 esa igys gh ekih;] xSj-ekih;] la[;kokph rFkk vuqØeokph iSekuksa ij 

ppkZ dj pqds gSaA ;s ekiu ds iSekus gekjs miyC/k vkadM+ksa ds fy, mi;qDr cgq-
fopj rduhd dk fu/kkZj.k djus esa cgqr mi;ksxh gksaxs& ge fuHkZj vkSj Lora=] 

nksuksa izdkj ds pjksa dk /;ku j[krs gq, bu iSekuksa dk p;u djrs gSaA 

-

;g ekuk tkrk gS fd izR;sd voyksdu okLrfod eku rFkk ,d ;kn`fPNd =qfV vkSj 

fdlh O;ofLFkr =qfV dk ;ksxQy gksrk gSA ;kn`fPNd =qfV iwjs izfrn”kZ esa pj ds 

eku dks ;kn`fPNd :i ls izHkkfor djus okys dkjdksa dk ifj.kke gksrh gSA 

mnkgj.k ds fy,] fdlh O;fDr dh eu%fLFkfr ¼;k ewM½ fdlh Hkh le; ij mlds 

fu’iknu dks c<+kus ;k ?kVkus dk dke dj ldrh gSA O;ofLFkr =qfV izfrn”kZ ds 

lHkh lnL;ksa dks ,d gh izdkj ls izHkkfor djrh gSA ,slh =qfV;ksa dks U;wure j[kus 

ds lHkh iz;klksa ds lkFk-lkFk dbZ ckj “kks/kdrkZ lek;ksftr iSekuksa tSls cgq-fopj 
ekid Hkh fodflr dj ysrk gS & ;gka mDr iSekus dks /;ku esa j[krs gq, vusd 
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-ckj voyksdu fd;k tkrk gS rFkk leku izk;% ifj.kkeksa dh vkSlr dk iz;ksx dj 

la;qDr ekid ftUgsa *la;qDr lwpd* Hkh dgrs gSa fodflr fd, tkrs gSaA 

ekiu =qfV vkSj U;wu fo”oLrrk lh/ks ls fn[kkbZ ugha nsrha D;ksafd ;s voyksfdr pjksa 

ds ekuksa esa gh fufgr gksrh gSA ekiu =qfV;ksa ds dkj.k ifj.kkeksa dh xq.koŸkk U;wu 

gksuk vko”;d ugha gksrk fdarq ;g voyksfdr varlZaca/kksa dks nwf’kr dj cgq-fopj 
rduhdksa dks dqN {kh.k vo”; dj ldrh gSaA 

bu ladYiukvksa ij Hkh bdkbZ 4 esa ppkZ gks pqdh gSA ;s ;gk¡ Hkh cgqr lkFkZd gksrh 

gSaA ;gk¡ fo”ys’k.kdrkZ dks izfrn”kZ =qfV dk fu:i.k djuk gksrk gS ;g cgq-fopj 
fo”ys’k.k ds ifj.kkeksa dh O;k[;k djus ;k muls lkaf[;dh; fu’d’kZ izkIr djus esa 

cgqr vko”;d gksrk gSA bl izdkj] ,dy ,oa f}-fopj fo”ys’k.k dh ladYiukvksa 

dk foLrkj dj ge vxys Hkkx esa ,d oxhZdj.k fof/k izLrqr dj jgs gSa tks “kks/k 

mís”;ksa ,oa vk¡dM+kas ds izdkj Hksn ds vuqlkj mi;qDr rduhdksa ds p;u esa lgk;d 

jgsxhA 

1½ *cgq-fopj fo”ys’k.k* dh ifjHkk’kk djsaA bldh fo”ks’krk,¡ vkSj vuqiz;ksxksa ij Hkh 
ppkZ djsaA 

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

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

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

------------------------------------------------------------------------------------------------------------------------------------------------------ 
2½ ekiu dk iSekuk] ekiu =qfV] lkaf[;dh; =qfV rFkk lkaf[;dh; lkeF;Z ls cgq-

fopj fo”ys’k.k fdl izdkj ,oa D;ksa izHkkfor gksrk gS\ 

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

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

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

-

vkt vusd izdkj dh cgq-fopj rduhdsa miyC/k gSa ftUgsa nks eq[; oxksZa esa ck¡Vk tk 
ldrk gS % fuHkZjrk fof/k;k¡ vkSj varfuZHkZjrk fof/k;k¡A bl oxhZdj.k dk vk/kkj ;gh 
gS fd D;k dqN lac) pj vU;ksa ij fuHkZj gSa\ ;fn gk¡ rks fuHkZjrk fof/k gksxhA ;fn 
ugha rks gesa varfuZHkZjrk fof/k dk iz;ksx djuk gksxkA cgq-fopj rduhdksa ds Lo:i 
dks le>us ds fy, nks vkSj iz”u Hkh mi;ksxh jgrs gSaA izFke] ;fn dqN pj fuHkZj gSa 
rks mudh la[;k fdruh gSA nwljk iz”u gS fd D;k vk¡dM+s ekiuh; gSa\ nwljs “kCnksa 
esa] D;k vk¡dM+s ifjek.kkRed gS vkSj mUgsa varjky ;k vuqikfrd iSekus ij ekik x;k 
gS ;k os xq.kokph gSa ftUgsa vfHkfgr (nominal) ;k Øeokph iSekus ds vuqlkj ,d= 
fd;k x;k gSA bu lHkh iz”uksa ds mŸkj gh lanHkZ fo”ks’k esa iz;ksx gksus okyh rduhdksa 
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dk fu/kkZj.k djsaxsA dqN egŸoiw.kZ cgq-fopj rduhdksa dk fp= 9-1 esa izokg 
fp=kadu ds :i esa fn;k x;k gSA  

gekjs ikl nks izdkj dh cgq-fopj rduhds gSa % ,d ftuesa fuHkZj ,oa Lora=] nksuksa 
izdkj ds pjksa ij vkadM+s gksrs gSa rFkk nwljh os ftuesa vusd pj gSa fdarq fdlh 
izdkj dh ¼,d fn”k½ fuHkZjrk ugha gksrhA igys oxZ esa cgqpj izrhixeu cgq fu/kkZjd 
fo”ys’k.k] cgq-fopj fopj.k fo”ys’k.k rFkk “kkfL=d fo”ys’k.k “kkfey gSaA nwljs oxZ 
esa] ge dkjd fo”ys’k.k] laxqPN fo”ys’k.k cgqvk;keh iSekuk ¼MDS½] ftuesa ekiuh; 
,oa xSj-ekiuh; nksuksa lfEefyr gSa vkSj fufgr lajpuk fo”ys’k.k vkfn dks lekfgr 
djrs gSaA 
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-

1½ cgq-fopj rduhdksa ds oxhZdj.k dk vk/kkj le>kb,A 

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

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

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

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

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

-

vkadM+k fo”ys’k.k dh cgq-fopj rduhdksa dk lewg fujarj izlkj dj jgk gS vkSj 

fiNys Hkkx esa crk, x, laHkkfor “kks/k oxhZdj.k ls gh ;g ckr Li’V gks tkrh gSA 

iwoZ LFkkfir ,oa mnhI;eku rduhdksa esa fuEufyf[kr “kkfey gSa % 

1½ izeq[k ?kVd vkSj lka>k dkjd fo”ys’k.k (Principal Components and Common 
Factor Analysis) 

2½ cgqin izrhixeu vkSj cgqin lglaca/k (Multiple Regression and Multiple 
Correlation) 

3½ cgqin foospd fo”ys’k.k vkSj ykWftfLVd izrhixeu (Multiple Discriminant 
Analysis and Logistic Regression) 

4½ “kkfL=d lglaca/k fo”ys’k.k (Canonical Correlation Analysis) 

5½ cgq-fopj fopj.k fo”ys’k.k (Multivariate Analysis of Variance) 

6½ la;qDr fo”ys’k.k (Conjoint Analysis) 

7½ laxqPN fo”ys’k.k (Cluster Analysis) 

8½ izR;{k KkukRed fu:i.k (Perceptual Mapping) 

9½ laxrrk fo”ys’k.k (Correspondence Analysis) 

10½ lajpukRed lehdj.k izfreku (Structural Equation Modelling) 

vkb;s] vc la{ksi esa bu rduhdksa dh ifjHkk’kk,¡ djrs gq, buds mi;ksx ds /;s; 
tkuus dk iz;kl djsaA 

;s nksuksa lkaf[;dh; fof/k;k¡ cM+h la[;k esa pjksa ds chp varlZaca/kksa ds fo”ys’k.k vkSj 
fdUgha lka>s dkjd vk;keksa ds vk/kkj ij mu pjksa dh O;k[;k esa mi;ksxh gksrh gSaA 
mís”; cgqr ls pjksa esa fufgr tkudkjh dks cgqr de pjksa ;k dkjdksa esa bl izdkj 
lekfgr djuk gS fd lwpukvksa dh gkfu U;wure jgsA lanfHkZr pjksa dh lajpuk dk 
la[;kRed vuqeku iznku dj dkjd fo”ys’k.k ;ksfxr iSekus fufeZr djus dk vk/kkj 
cu tkrk gSA 
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-

geus vkBoha bdkbZ esa f}in fo”ys’k.k ij ppkZ esa lk/kkj.k jSf[kd izrhixeu rFkk 

lglaca/k le>k, FksA lk/kkj.k jSf[kd izrhixeu ds lehdj.k esa ,d Lora= pj x 
rFkk ,d gh fuHkZj pj ye gksrk gS % 

ye = a + bx 

cgqin izrhixeu esa fuHkZj pj rks ,d gh jgrk gS fdarq Lora= pj vusd gksrs gSaA 

lehdj.k gksrk gS %  

ye = a + b1x1 + b2x2 + b3x3 + ………+ bkxk 

tgk¡ x1, x2, . . . , xk Lora= pj gSaA cgqin izrhixeu lglaca/k R dk vkdyu ;g 

tkuus ds fy, fd;k tkrk gS fd D;k mu lHkh Lora= pjksa ds lewg rFkk fuHkZj pj 

ds chp egŸoiw.kZ laca/k fo|eku gSA cgqin izrhixeu dk iz;ksx ogka gksrk gS tgk¡ 

lkaf[;dhfon~ ;g eku jgk gks fd vusd Lora= pj fuHkZj pj esa ifjorZuksa esa 

;ksxnku dj jgs gSaA ;g fo”ys’k.k fdlh ,d Lora= pj ij fuHkZjrk dh voLFkk dh 

vis{kk dgha csgrj iwokZdyu djus esa mi;ksxh gks ldrk gSA cgqin izrhixeu ds 

nks vPNs mnkgj.k gks ldrs gSa % ,d] LVksj dk izca/kd ;g tkuus dk iz;kl dj 

ldrk gS fd foKkiu ij O;; rFkk LVksj esa oLrqvksa dh izn”kZuh ds fy, iz;ksx fd, 

x, ry {ks= dk fdlh oLrq dh fcØh ij D;k izHkko gks jgk gSA nwljs ,d 

lektfoKkuh ;g tkuus dk bPNqd gks ldrk gS fd fdlh cPpksa ds Hkkj ij muds 

Vsyhfot+u ns[kus vkSj ohfM;ks xse [ksyus esa O;rhr le; dk D;k izHkko gks jgk gSA 

cgqin izrhixeu dh ekU;rk,¡ lk/kkj.k izrhixeu tSlh gh gksrh gSa %  

1½ Lora= pj ds fdlh Hkh eku fo”ks’k ds fy, y pj dk vkoaVu izlkekU; gksrk gS 
¼izlkekU;rk dh ekU;rk½ 

2½ y-pj dk fopj.k ;k ekud fopyu izR;sd Lora= pj ds fy, leku jgrk gS 
¼le-fopj.k ekU;rk½ 

3½ fuHkZj pj dk Lora= pjksa ds lkFk jSf[kd laca/k gS ¼jSf[kdrk ekU;rk½ 

4½ Lora= pj lglacaf/kr ugha gSa ¼cgq jSf[kdrk ghurk dh ekU;rk½ 

5½ y-pj ds eku Lora= gksrs gSa ¼Lora=rk dh ekU;rk½ 

Lkk/kkj.k izrhixeu dh Hkkafr cgqin izrhixeu esa Hkh Lora= ,oa fuHkZj pjksa ds chp 

laca/k dh izcyrk dk ekiu ,d lglaca/k xq.kkad ls fd;k tkrk gSA ;g bls cgqin 

lglaca/k dgk tkrk gS vkSj R2 }kjk n”kkZ;k tkrk gSA bl R2 dk eku 0 ls 1 rd 

gks ldrk gS] ;g dHkh _.kkRed ugha gksrkA ;fn R2 dk eku bdkbZ ds fudV gks 

rks ;g laca/k dh izcyrk dk ifjpk;d gS tcfd “kwU; ds fudV gksus dk vFkZ laca/k 

dh nqcZyrk gksrk gSA R2 dk eku lHkh Lora= pjksa ij fuHkZj gksrk gS & bls lHkh 

*oS;fDrd* lglaca/k xq.kkadksa ds eku dk iz;ksx dj vkdfyr fd;k tk ldrk gSA 

f}-pj lanHkZ esa cgqin lglaca/k lw= bl izdkj gksxk % 
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-
� =  �

����
� + ����

� − 2����. ����. �����

1 − �����
�  

 
 

O;kf[;r fopj.k

ldy fopj.k
2R =  ∑(��� �� )�

∑(�� �� )�  

Lkk/kkj.k izrhixeu dh gh Hkk¡fr R2 dks cgqin fu/kkZjd xq.kkad dgrs gSaA ;g 
izrhixeu izfreku }kjk O;kf[;r fopj.k dk vuqikr gSA in 1 – R2 vO;kf[;r 
fopj.k gS & bls gh =qfV ;k “ks’k fopj.k dgk tkrk gSA  

R ds egŸo dh tk¡p ds fy, ,d F dlkSVh dk iz;ksx gksrk gSA ;gka iwoZ dYiuk,¡ 
gSa % 

H0 : � = 0    rFkk   H1 : � ≠ 0 

tgk¡ � lef’V dk cgqin lglaca/k gSA  

F dlkSVh dk lw= gS % 

� =  
�� (� − 1)⁄

(1 −  ��) (� − �)⁄  

tgk¡ n vkadM+k lewgksa (x1, x2, …………. y) rFkk k Lora= pjksa dh la[;k gSA 

va”k dh Lora=rk dksfV gS = n – k rFkk *gj* dh Lora=rk dksfV gS = n – k – 1.   

R2 

R2 dk eku n ij rFkk pjksa dh la[;k k ij fuHkZj gSA blh dkj.k lkaf[;dhfon~ ,d 
leaftr R2 Hkh vkdfyr djrs gSa] ftldk lw= gS % 

����
� = 1 −  

(1 − ��)(� − 1)
� − � − 1

 

;g leaftr R2 vleaftr ls de gksrk gSA blesa bl ckr dk fglkc gks tkrk gS 
fd n vkSj k dh fudVrk ds dkj.k R dk eku Ñf=e :i ls vf/kd gks ldrk gSA 
bldk dkj.k pjksa ds chp lgh laca/k ugha cfYd izfrp;u dh =qfV;ka gks ldrh gSA 
;g blfy, gksrk gS fd izrhixeu lehdj.k dh O;qRifŸk esa lHkh pjksa esa ;kn`fPNd 
ifjorZuksa dks ijLij ,d;qr :i esa iz;ksx fd;k tkrk gSA ;fn fuHkZj pj dk izR;sd 
Lora= pj ls lglaca/k “kwU; gks rks Hkh izfrp;u dh =qfV;ksa ds dkj.k cgqin 
lglaca/k dk eku “kwU; ls vf/kd gks ldrk gSA vr% cgqin izrhixeu fo”ys’k.k esa 
R2 rFkk R2

adj nksuksa gh iznf”kZr fd, tkrs gSaA 

MDA
ykWftfLVd izrhixeu rFkk cgqin foospd fo”ys’k.k os lkaf[;dh; fof/k;k¡ gSa ftuds 
ek/;e ls fofHkUu lg-fopjdksa rFkk ,d fu”p;kRed ifj.kke ds chp lkgp;Z dk 
ewY;kadu fd;k tk ldrk gSA fpfdRlk”kkL= ,oa lkekftd foKku ds “kks/k esa bu 
nksuksa fof/k;ksa dk O;kid :i ls iz;ksx gksrk jgk gSA 
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;fn ,dy fuHkZj pj fdUgha lqfuf”pr ekuksa esa ls fdlh ,d dk izxzg.k djrk gks 
¼tSls fd iq#’k vkSj L=h ;k fQj cgqr lkjksa esa ls ,d ¼tSls] mPp] e/;e] U;wu½ 
/kkj.k djrk gks vkSj blh dkj.k buds eku lkaf[;d gksa rks MDA dks mi;qDr 
cgq-fopj rduhd ekuk tkrk gSA  

vk¡dM+ksa ds o.kZu rFkk ,d f}inh; pj rFkk ,d ;k vf/kd lkaf[;d] Øeokph] 
varjky ;k vuqikr ekfir Lora= pjksa ds laca/k dh O;k[;k ds fy, ykWftfLVd 
izrhixeu fof/k dk iz;ksx fd;k tkrk gSA ;g izrhixeu bl izdkj ds iz”uksa dh 
leh{kk dj ldrk gS % O;fDr ds vf/kd Hkkj esa ,d ikmaM dh vkSj of̀) ;k 
izfrfnu mlds /kweziku esa ,d iSdsV dh o`f) ls mlds QsQM+ksa esa dSalj gksus ¼gk¡ ;k 
ugha½ dh izkf;drk fdl izdkj ifjofrZr gksxh\ 

;k fQj “kjhj ds Hkkj] dSyksjh miHkksx] olk miHkksx rFkk v/;;u esa Hkkxhnkj dh 
vk;q dk *ân; ?kkr* ij izHkko gksrk gS ¼gk¡ ;k ugha½A 

CCA

;g “kkfL=d lglaca/k fo”ys’k.k pjksa ds nks leqPp;ksa ds chp jSf[kd fuHkZjrk dk 
ifjek.k vkdfyr djus dh fof/k gSA vf/kd lVhd :i ls CCA fof/k nksuksa 
leqPp;ksa ls ,d vkadM+k leqPp; ds pjksa ds jSf[kd la;kstu bl izdkj Kkr djrk 
gS fd mu la;kstuksa ds chp vf/kdre lglaca/k gksA bl izdkj izkIr lglaca/k dks 
gh “kkfL=d lglaca/k dgrs gSaA ;g lglaca/k ds fopkj dks nks ls vf/kd pjksa rd 
foLr`r dj nsrk gSA 

MANOVA

t dlkSVh dk /;s; bl laHkkfork dk vkdyu gksrk gS fd nks lewgksa ds vkSlr eku 

vkSlrksa ds ,d gh izfrn”kZ vkoaVu ls izkIr fd, x, gSaA bl t dlkSVh dk cgq-
fopj lerqY; gksVsfyax dh T2 dlkSVh gSA ;g dlkSVh bl ckr dh tkap djrh gS 
fd D;k nks lewgksa ds vkSlr ekuksa ds lfn”k ,d gh izfrn”kZ vkoaVu ls O;qRiUu gq, 
gSaA MANOVA dk /;s; Hkh ;gh tkuuk gksrk gSA tSls gksVsfyax T2 ,d gh cM+s 
lewg ls nks ;kn`fPNd vkSlr lfn”k ikus dh laHkkO;rk dk ekiu djrk gS] oSls gh 
MANOVA mlh lewg esa ls nks ;k vf/kd ;kǹfPNd vkSlr ikus dh dqy 
laHkkO;rk dk ekiu iznku djrk gSA 

eq[; :i ls nks fLFkfr;ksa esa MANOVA fof/k dk iz;ksx gksrk gSA ,d rks ogka tc 
vusd lglacaf/kr fuHkZj pj fo|eku gksa rFkk “kks/kdrkZ bu pjksa ij vusd 
;qXeLrjh; ijh{k.k vkdyu djus ds LFkku ij mu lHkh pjksa ij ,d lka>k 
lkaf[;dh; ijh{k.k djuk pkgrk gksA nwljs ¼vusd n”kkvksa esa½ ;g tkuus dk /;s; 
vf/kd egŸoiw.kZ gks ldrk gS fd Lora= pj fdl izdkj ls fuHkZj pjksa ij izHkko-
fp=.k dj jgs gSaA  

mnkgj.k ds fy,] “kks/kdrkZ dk /;s; fofHkUu fpfdRlk fof/k;ksa ds jksxh dh O;xzrk 
ds fofHkUu izdkjksa ij izHkkoksa dh leh{kk djuk gks ldrk gS & tSls fd ijh{k.k 
O;xzrk] thou esa NksVh-NksVh rukoiw.kZ ckrksa dks ysdj O;xzrk vkSj rFkkdfFkr 
lkekU; ¼:i ls fujarj izokgeku½ O;xzrkA ;gka Lora= pj ¼IV½ fofHkUu rhu Lrjksa 
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-okyh fpfdRlk,¡ gSa % ¼fo-laosnu] f”kfFkyu vkSj izrh{kk-lwph fu;a=.k½ fofHkUu 
O;fDr;ksa ij buesa ls lHkh fof/k;k¡ ;kn`fPNd :i ls viukbZ tkrh gSa vkSj fQj 
muds rhuksa izdkjksa ds O;xzrk Lrjksa ij ekiu fd;k tkrk gSA buds ekikad gh fuHkZj 
pj ¼DVs½ dk dk;Z djrs gSaA ;gk¡ MANOVA esa iwNk tkrk gS fd D;k bu 
O;xzrk ekidksa ds fdlh la;kstu esa fpfdRlk fof/k ds Qyu :i esa dksbZ ifjorZu 
vkrs gSaA 

MANOVA lkaf[;dh n`f’V ls foospd fo”ys’k.k tSlk gh gksrk gSA nksuksa esa varj 
vkxzg dk gh gksrk gSA MANOVA dk vkxzg vkSlr varjksa rFkk fofHkUu lewgksa esa 
bu varjksa ds lkaf[;dh; egŸo ij gksrk gSA foospd fo”ys’k.k dk vkxzg iwokZdyu 
lewg dh lnL;rk ij rFkk mu vk;keksa ij gksrk gS ftuesa fofHkUu lewg 
i`Fkdrkiw.kZ gksrs gSaA 

;g fo”ys’k.k fof/k 1970 ds n”kd dky ls fodflr gqbZ gSA ;g O;olk;ksa dks ;g 
cw>us esa lgk;d gksrh gS fd ;fn xzkgdksa dks dksbZ lka>h is”kd”k dh tkrh gS rks os 
mls is”kd”k ds fofHkUu ?kVdksa ¼mRiknksa ,oa lsokvksa½ ds chp leizR;;u djus ds 
fdu ijks{k fu;eksa dk ikyu djrs gSa rFkk mu fu;eksa dks fdruk-fdruk eku iznku 
djrs gSaA yksx fdl izdkj viuk fu.kZ; djrs gSa bl ckr dks lVhd :i ls 
tkudj vki vius mRikn ,oa lsokvksa dk ,d ,sls la;kstu dh is”kd”k dj ldrs 
gSa tks xzkgdksa dks cgqr yqHkkouk yxs vkSj daiuh dks de ykxr ij Li/khZ ckt+kj esa 
viuk fgLlk c<+kus esa Hkh lgk;d jgsA 

laxqPN fo”ys’k.k ,slk laxos’k.kkRed fo”ys’k.k gS tks vkadM+ksa esa varfuZfgr lajpukvksa 
dh igpku djus dk iz;kl djrk gSA bls [kaM foHkktu ;k oxZ foHkktu fof/k Hkh 
dgk tkrk gSA ;gk¡ fofHkUu voyksduksa] Hkkxhnkjksa] mŸkj nsus okyksa ds ltkrh; 
milewgksa dh igpku djrs gSa ;fn dksbZ milewg iwoZ ifjHkkf’kr ugha gS rks laxqPN 
fo”ys’k.k mls Li’V fu:i.k iznku djrk gSA vius laxos’k.kkRed Lo:i ds dkj.k 
;g fuHkZj vkSj Lora= pjksa ds chp dksbZ Hksn ugha djrkA 

;g fu:i.k ,d ,slh n”̀;kadu rduhd gS tks ;g n”kkZrh gS fd vkSlr yf{kr 

miHkksDrk ckt+kj esa fofHkUu Li/khZ mRiknksa ds *LFkku* dks D;k le>krk gSA nwljs 

“kCnksa esa ;g miLdj miHkksDrk dh vuqHkwfr;ksa vkSj lgtcks/k dks ,d fp= esa vafdr 

djrk gSA ;gka “kCn *izR;{kKkukRed* dks vuqHkwfr;ksa ,oa miHkksDrk ds lgt Kku ls 

izxzfgr fd;k x;k gS tks Li/khZ oLrqvksa vkSj muds vfHky{k.kksa ls lacaf/kr gSaA 

bl fo”ys’k.k esa izk;% iz;qDr ifjHkk’kk,a ;s gSa % **izR;{kKkukRed fp= ;g ekirs gSa 
fd miHkksDrk ds eu esa fofHkUu oLrqvksa dh Nfo;k¡ fdl izdkj clrh gSa vkSj bu 
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Nfo;ksa dks oLrqvksa ds vfHky{k.kksa ds vuqlkj vafdr js[kkfp= ds :i esa vafdr 
fd;k tkrk gSA** 

**,d izR;{kKku ekufp= ,d n”̀;kRed Lo:i esa varjksa ds ek/;e ls miHkksDrk dh 
vuqHkwfr;ksa vkSj ojh;rkvksa dks n”kkZrk gSA** 

/;ku nsa fd nksuksa gh ifjHkk’kkvksa esa bl ckr ij cy fn;k x;k gS fd tkudkjh dks 

n”̀; :i esa fn[kk;k x;k gSA  

laxrrk fo”ys’k.k dh lkaf[;dh; rduhdsa fr;Zd rkfydkvksa dks js[kkfp= ds :i esa 

fn[kkrh gSa ¼bu rkfydkvksa dks ØkWl VSCl ;k *vkDlfedrk* rkfydk,a Hkh dgrs gSa½A 

;g ml le; gksrk gS tc fdUgha ?kVukvksa dks ,d ls vf/kd oxZ lewgksa esa j[kuk 

laHko gksA mnkgj.k% ckt+kj vuqla/kku esa oLrqvksa vkSj LFkkuksa ds oxZ] fpfdRlh; 

vUos’k.k esa jksx vkSj fpfdRlk ds oxZ vkfnA  

SEM

bl rduhd esa izR;sd fuHkZj pj ds fy, ,d vyx laca/k lw= vuqfer gksrk gSA 

ljyre :i ds SEM ,d lkFk vuqeku dh tk jgh iF̀kd-i`Fkd cgqin izrhixeu 

lehdj.k Ükà[kyk ds fy, loksZi;qDr vkSj n{kre vkdyu rduhd gksrh gSA 

cgq-fopj rduhdksa dh ;g laf{kIr >yd muds fofo/krkiw.kZ Lo:i ,oa rFkk lHkh 

izdkj ds okLrfod thou ds lanHkksZa esa mudh mikns;rk dks fn[kk jgh gSA fdarq 

buds iz;ksx ds fy, u dsoy rduhdksa dks cfYd mu ifjfLFkfr;ksa dks Hkh lVhd 

:i ls tku ysuk t+:jh gksxk tgka budk iz;ksx fd;k tkuk gSA vr% voLFkk vkSj 

iz;ksx fd, tkus okyh rduhd ds chp laxfr dh Li’V :i ls LFkkiuk djuk 

vR;ko”;d gSA bl dk;Z esa vxys Hkkx esa cgq-fopj rduhd rFkk mudh O;k[;k 

ds fy, crk, x, fn”kk-funsZ”k cgqr mi;ksxh fl) gksaxsA 

1½ cgqr gh mnhI;eku (energing) vkSj ijhf{kr cgq-fopj rduhdksa dh lwph cuk,aA 

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

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

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

2½ cgqin izrhixeu fo”ys’k.k dh vk/kkfjd ekU;rkvksa dk la{ksi esa o.kZu djsaA 

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

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

------------------------------------------------------------------------------------------------------------------------------------------------------ 
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-3½ ANOVA rFkk MANOVA esa D;k varj gS\ 

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

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

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

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

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

-

dbZ ckj “kks/kdrkZ O;kogkfjd mikns;rk dks Hkqykdj dsoy lkaf[;dh; egŸo ij gh 

fuHkZj gks tkrs gSa] tcfd ifj.kke Hkzked gksrs gSaA mnkgj.k ds fy,] eku ysa fd bl 

ckr dh 0 ls 100 dh izkf;drk vkdfyr djus ds fy, izrhixeu vkdyu fd;k 

tkrk gS fd dksbZ O;fDr iqu% fdlh QeZ ls [kjhnkjh djus vk,xkA v/;;u ds ckn 

ifj.kkeksa dks 0-05 ij egŸoiw.kZ ik;k tkrk gSA QeZ ds vf/kdkjh cgqr [kq”k gks 

viuh O;kikj ;qfDr dks bu ifj.kkeksa ds vuq:i <kyus esa O;Lr gks tkrs gSaA fdarq os 

Hkwy x, gSa fd ifj.kke cgqr gh fofp= Fks& ;gka rd fd 0-05 egŸo ij Hkh ml 

O;fDr ds nqckjk vkus dh laHkkO;rk ±20 izfr”kr gh FkhA vr% egŸoiw.kZ lkaf[;dh; 

laca/k esa 40 izfr”kr dk varjky FkkA ;fn fdlh xzkgd ds nqckjk vkus dh laHkkouk 

50 izfr”kr vkadh xbZ gks rks okLro esa mlds vkus dh laHkkO;rk 30% ls 70% gks 
ldrh FkhA ;s rks ,sls Lrj gSa ftudks fdlh dk;Z uhfr dk vk/kkj cukuk lqjf{kr 

ugha gksxkA ;fn izca/kdksa@vf/kdkfj;ksa us ifj.kkeksa ds O;kogkfjd egŸo dks le>us 

dk iz;kl fd;k gksrk rks mUgsa le> vk tkrk fd ml izrhixeu laca/k ds vkSj 

ifj’dkj dh vko”;drk Fkh ¼rHkh mls O;kikj uhfr@;qfDr dk vk/kkj cukuk 

mi;qDr gksrk½A 

gekjh bdkbZ 7 dh ppkZ ;g vPNh izdkj ls le>k pqdh gS fd izfrn”kZ cM+s gksa ;k 

NksVs] nksuksa n”kkvksa esa izfrn”kZ ds vkdkj dk lkaf[;dh; egŸo ds vkdkj ij cgqr 

izHkko jgrk gSA 

cgq-fopj rduhdksa dk iz;ksx mu tfVy laca/kksa ds vUos’k.k ds fy, fd;k tkrk gS 

ftudk fu:i.k lgt Li’V ugha gksA vr% ,dy ;k f}-fopj fo”ys’k.k dh Hkk¡fr 

fcuk fdlh leh{kk ds ifj.kkeksa dks Lohdkj dj ysuk ?kkrd fl) gks ldrk gSA 

cfg’”kkf;;ksa ¼outliers½] ekU;rk mYya?ku rFkk foyqIr vkadM+ksa ds izHkko vusd pjkas 
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rd QSydj ifj.kkeksa ij xaHkhj izHkko Mky ldrs gSaA vr% ;gk¡ vkadM+ksa dh cgqr gh 

xaHkhjrkiwoZd iwoZ leh{kk djus dh vko”;drk gksrh gSA 

- (Parsimony) 

cgq-fopj rduhdsa vusdksa pjksa dks fo”ys’k.k esa lekfgr djus dk iz;kl djrh gSaA 

fdarq bldk vFkZ ;g ugha gksuk pkfg, fd buds iz;ksx ls iwoZ lS)kafrd n`f’V ls 

izfreku ds fu:i.k ij /;ku gh u fn;k tk,A ;g rks lnSo egŸoiw.kZ gksrk gS fd 

fdlh fu.kkZ;d iwokZdyd pj dh mis{kk ugha dh tk, ¼ftls fofunsZ”ku-=qfV Hkh 
dgk tkrk gS½] fdarq nks vkSj dkj.k Hkh gS ftuds vk/kkj ij “kks/kdrkZ dks vuko”;d 

:i ls dkjdksa dk vackj yxkdj muesa ls p;u djus dk dke rduhdksa ds Hkjksls 

ugha NksM+ nsuk pkfg,A ;s gSa % ¼i½ izk;% vuFkZd pjksa dh mifLFkfr ls rduhdksa ds 

izfrn”kZ vkadM+ksa ds lkFk laxfr dj tkus dh {kerk esa rks o`f) gksrh gS] fdarq ;g 

ifj.kkeksa dks mDr izfrn”kZ ij vfrfuHkZj cuk nsus dh *ykxr* ij gksrk gSA  ,sls 

fu’d’kZ lef’V ds fy, ekU; le>uk mfpr ugha jgrk( ¼ii½ ;|fi vuFkZd pj 

lkFkZd pjksa ds xq.kkadksa ds vuqekuksa dks vfHkufriw.kZ rks ugha cuk ikrs] fQj Hkh cgq 

jSf[kdrk esa o`f) dj os lkFkZd pjksa ds lVhd izHkko dks Hkh dqN /kqa/kyk vo”; dj 

ldrs gSaA ge tkurs gSa fd cgq jSf[kdrk fdlh pj ds izHkko dk vU; pjksa }kjk 

iwokZdyu gks ldus dh dksfV dks n”kkZrh gSA vr% ;fn cgqjSf[kdrk esa o`f) gksrh gS 

rks fdlh Hkh pj ds izHkko dks vuU; :i ls ifjHkkf’kr dj ikuk dfBu gks tkrk 

gSA vuFkZd pjksa dks lekfgr djus ls cgqjSf[kdrk esa of̀) vo”; gksrh gS vkSj 

blds dkj.k O;k[;k dj ikuk vf/kd dfBu gks tkrk gSA 

“kks/kdrkZ dks iwokZdyu dh =qfV;ksa dks cgq-fopj fo”ys’k.k dh foQyrk ekudj mUgsa 

de djus esa ugha tqV tkuk pkfg,A bls rks izkIr ifj.kkeksa dh izfriqf’V dh leh{kk 

dk izkjaHk fcanq rFkk vO;kf[;r jg x, “ks’k laca/kksa dk izrhd ekuuk pkfg,A 

cgq-fopj fo”ys’k.k dh tfVy laca/kksa dh igpku djus dh {kerk dk vFkZ ;g Hkh gks 

ldrk gS fd gekjs ifj.kke fdlh izfrn”kZ fo”ks’k rd lhfer jg tk,a] og lef’V 

rd foLrkj djus ;ksX; ugha jgsA vr% “kks/kdrkZ dks buesa ls fdlh u fdlh fof/k 

dk iz;ksx dj vius ifj.kkeksa dk lR;kiu vo”; djuk pkfg, % 

• izfrn”kZ dks nks miizfrn”kkZsa esa foHkkftr dj ,d dks izfreku vkdyu rFkk 

nwljs dks lVhdrk ds iwokZdyu gsrq iz;ksx djds ns[kasA 

• dksbZ vU; izfrn”kZ ,d= dj ;g ns[ksa fd igys izfrn”kZ ds fu’d’kZ vU; 

izfrn”kksZa ds fy, ekU; gSa ;k ughaA 

• de ls dke pykus dh cwV LVªSfIiax fof/k dk iz;ksx dj fn, gq, izfrn”kZ esa 

ls gh vusd miizfrn”kZ fudky dj izR;sd ds fy, vyx ls vkdyu djds 
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-ns[ksaA fQj mu lcls izkIr vuqekukas ds vkSlr dk iz;ksx dj laiw.kZ izfreku 

ds xq.kkadksa dk vkdyu djds ns[ksaA 

vkSj var esa] ,d ckj fQj dsoy *egŸoiw.kZ* izfreku ds vkdyu ij vkxzg ugha 

jguk pkfg, & ;g Hkh /;ku j[kuk gh pkfg, fd vkdfyr izfreku lef’V ds fy, 

Hkh mi;ksxh gksA vr% dsoy izfrn”kZ ds fy, loksZi;qDr gksus ij ugha cfYd ,sls 

izfreku dh jpuk ij /;ku nsuk pkfg, tks lef’V dk loZJs’B fu:i.k dj ldrk 

gksA 

-

daI;wVj lkWQ~Vos;j }kjk cgq-fopj fo”ys’k.k djuk cgqr ljy gksrk gSA ;g vkidks 

dqN ifj.kke vo”; nsxkA fdarq eq[; ckr ;gh gS fd D;k og ifj.kke lkFkZd Hkh 

gS\ bldh tkap ds fy, vkids ikl cgq-fopj fo”ys’k.k ds izfr tks Kkuiw.kZ 

varnZ̀f’V gksuh pkfg,] mldk fodkl dj ikuk orZeku ikB~;Øe dh lhek ls ijs gh 

gSA fdarq ;gka fn;k tk jgk mnkgj.k vkidks daI;wVj lkWQ~Vos;j }kjk cgq-fopj 
fo”ys’k.k djuk vo”; fl[kk ldrk gSA 

 bu vkadM+ksa dk iz;ksx dj y dks fuHkZj rFkk x1, x2 dks Lora= pj ekurs 

gq, izrhixeu ifj.kke vkdfyr djsa %  

 /;ku nsa fd x1 rFkk x2 ds ifjlj (range) ,d tSls ugha gSaA ;fn ,sls 

vkadM+ksa ls okLrk iM+s rks igys mUgsa le-izk;% eku iznku djuk mfpr jgrk gSA bl 

mnkgj.k esa vki lh/ks MS-Excel esa cgqin izrhixeu dk iz;ksx dj ldrs gSaA 

vki igys vkadM+ks dks MS-Excel esa izfo’V djsaA fuEu fp= ;gh fn[kk jgk gS % 

 

izrhixeu ds fy, Data tab  ls Data Analysis dk fodYi pqusaA vkidks Åij 

fn[kk;k x;k Analysis Tools i`’B fn[kkbZ nsxkA mlesa Regression  dk p;u djus 

ij ;g i`’B fn[kkbZ nsxk % 

y 201 189 209 240 127 25 165 98 150 98 160 270 125 15 170 

x1 23 64 27 28 56 90 30 85 35 70 45 20 60 80 30 

x2 135 575 210 310 890 1700 1110 1250 580 650 430 300 560 4210 230 
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;gk¡ input Y range ds p;u ij xkSj djsaA ;g vkids vkadM+ksa esa y pj dk ifjlj 

gSA /;ku jgs fd Input X-range esa LraHk B vkSj C] nksuksa ds ifjlj dks pquuk gSA 

blls excel dks Kku gks tkrk gS fd ,d ls vf/kd ¼;gka nks½ Lora= pj gSaA Ñi;k 

;g Hkh /;ku nsa fd Check box esa Label ds vkxs ¼√ ½ fpUg vk x;k gSA ;g 

blfy, fd;k x;k gS D;ksafd Excel esa vkadM+k rkfydk dh izFke iafDr esa pjksa ds 

label (y, x1, x2) gh vafdr gSaA lkFk gh New Worksheet Ply fodYi dk p;u Hkh 

fd;k tk pqdk gSA blls izrhixeu ds vkadM+ksa ds fy, ,d vyx LizSM”khV [kqy 

tk,xhA vc vki OK cVu nck ldrs gSaA ,d u;k LizSM”khV i`’B ;g fn[kkrs gq, 

[kqy tk,xk %  

 

izrhixeu ifj.kke vkadM+s dkQh foLrr̀ gSa & fdarq vki vHkh dsoy F rFkk p-eku 
gh ns[ksaA ;gka ;s nksuksa gh 0-05 ls de gSaA lkFk gh] lglaca/k xq.kad R rFkk R-
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-square Hkh bdkbZ ds fudV gSaA ;g Hkh /;ku nsa fd vkdfyr var%[kaM in  

265-17393 cgqr mPp gS rFkk x1 dk xq.kkad &1-88437 gS fdarq x2 dk xq.kkad  

&0-025534 gSA D;k ;g pj la[;kvksa ds ekuksa esa varj dk ifj.kke gS\ 

vki vHkh rks bl izdkj ds lHkh iz”uksa ds mŸkj ugha ns ik,axs] fdarq ;g mnkgj.k 

lkWQ~Vos;j ds vuqiz;ksx esa ,d izkjafHkd fcanq ds :i esa vo”; lgk;d gks ldrk 

gSA 

-

,d ‘kV~inh; izfreku fu:i.k fof/k cgqfopj fo”ys’k.k dks fodflr djus mldh 

O;k[;k rFk lR;kiu ds fy, ,d :ijs[kk iznku djrh gSA ;s 6 in bl izdkj gSa%  

 “kks/k leL;k] mlds mís”; vkSj iz;ksx dh tkus okyh cgq-fopj rduhd 

dh ifjHkk’kk djsaA 

,d fo”ys’k.k ;kstuk fodflr djsaA 

cgq-fopj fo”ys’k.k dh vk/kkfjd ekU;rkvksa dk ewY;kadu djsaA 

cgq-fopj izfreku dk vkdyu djsa vkSj izfreku dh ldy Lrjh; laxfr 

dh leh{kk djsaA 

pjksa dh O;k[;k djsaA 

cgq-fopj izfreku dk lR;kiu djsaA 

;gka bu 6 inksa dks izLrqr djus dk /;s; vkidks fdlh uE;rkghu (rigid) izfØ;k 
ls cka/kuk ugha gSA ;s Ük`a[kykc) in izfreku jpukØe dks gh Li’V dj jgs gSaA ;g 
nf̀’Vdks.k ,d lqifjHkkf’kr “kks/k izdYiuk ij dsafnzr gSA ;g ,d lS)kafrd izfreku 
ls izkjaHk gksrh gS ftlesa leh{kk fd, tkus okys laca/k lw=ksa dk fooj.k fn;k tkrk 
gSA ,d ckj ladYiuk fu:i.k ds ckn O;kogkfjd eqíksa ij /;ku fn;k tk ldrk gS] 
ftuesa fdlh cgq-fopj rduhd fo”ks’k dk p;u vkSj “kks/k dk;Z dks fØ;kfUor djuk 
eq[; gSaA egŸoiw.kZ ifj.kke ikus ds ckn vxyk dne fopj ij /;ku nsrs gq, 
O;k[;k ij dsafnzr gksrk gSA var esa] funku mik; ;g fuf”pr djrs gSa fd izfreku 
dsoy izfrn”kZ ds vkadM+ksa ds fy, ugha cfYd mls ;FkklaHko vf/kdkf/kd foLrr̀ 
iVy ij Hkh ykxw fd;k tk ldrk gSA 

1½ cgq-fopj fo”ys’k.k ifj.kkeksa dh O;k[;k djrs le; ftu fcanqvksa dk /;ku 
j[kuk gksrk gS mudh lwph cukb,A 

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

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

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

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

2½ ifj.kkeksa ds O;kogkfjd vkSj lkaf[;dh; egŸo ds chp D;k varj gksrk gS\ 

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

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

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

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

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

3½ cgq-fopj fo”ys’k.k djrs le; “kks/kdrkZ dks Hkzked ifj.kkeksa ls cpus ds fy, 

D;k lrdZrk cjruh pkfg,\  

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

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

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

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

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

-

vusd pjksa okys vkadM+ksa ds fo”ys’k.k ds fy, dqN le; ls cgq-fopj rduhdsa cgqr 

l”kDr miLdj ds :i esa mHkj jgh gSaA bldk eq[; dkj.k ;gh gS fd ,dy fopj 

fo”ys’k.kksa dh Ük`a[kyk ls ldy ifj.kkeksa dh Hkzked O;k[;k gks tkus dk tksf[ke 

jgrk gSA ,dy fopj fo”ys’k.k esa fofHkUu pjksa ds lglaca/kksa vkSj vU; varfuZHkZjrkvksa 

ij /;ku ugha fn;k tkuk gh bldk izeq[k dkj.k gSA cgq-fopj fo”ys’k.k dh 

rduhdsa rks vkadM+ksa ds Hkkjh ifjek.k esa fufgr tkudkjh dks ljy :i esa izLrqr 

djrh gSaA nwljs “kCnksa esa] ;s rduhdsa voyksduksa dh ,d fo”kky vkSj fofo/krkiw.kZ 

jkf”k dks FkksM+s ls la;qDr lwpdksa esa lekfgr dj nsrh gSa tks “kks/k fo’k;d vkadM+ksa esa 

fufgr tkudkjh dk ;FkklaHko laiw.kZ izfrfuf/kRo dj ldsaA vr% bu rduhdksa dk 

lgh ;ksxnku rks fo”kky jkf”k esa tfVy tkudkjh dks ljyhÑr izLrqfr iznku 

djuk gh gSA bdkbZ dk lekiu lkWQ~Vos;j vk/kkfjr cgqin izrhixeu vkSj lglaca/k 

vkdyu ls fd;k x;k gSA 
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1½ Hkkx 9-1 rFkk miHkkx 9-2-1 ns[ksaA 

2½ Hkkx 9-1 rFkk miHkkx 9-2-1 ns[ksaA 

1½ miHkkx 9-3 ns[ksaA 

1½ Hkkx 9-4 ns[ksaA 

2½ miHkkx 9-4-3 ns[ksaA 

3½ miHkkx 9-4-5 ns[ksaA 

1½ miHkkx 9-5-1 ls 9-5-6 ns[ksaA 

2½ miHkkx 9-5-1 ns[ksaA 

3½ Hkkx 9-6 ns[ksaA 

 

 

 

 

 

 

 



 

 

 

 

 

 

  

 


