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13-0 mís'; 

çLrqr bdkbZ dk v/;;u djus ds ckn vki bl ;ksX; gksaxs fd& 

 fdlh vFkZferh; e‚My ds lgh fofunsZ'ku dk egRo le> ldsa( 

 vFkZferh; e‚Myksa ds fofunsZ'ku esa egRoiw.kZ eqíksa dh igpku dj ldsa( 

 fdlh vçklafxd pj dks 'kkfey djus ds ifj.kkeksa dk irk yxk ldsa( 

 fdlh çklafxd pj dks 'kkfey u djus ds ifj.kkeksa dk irk yxk ldsa( rFkk 

 vkfJr vkSj Lora= pjksa esa ekiu dh =qfV;ksa ds çHkko dk irk yxk ldsaA 
 

13-0 fo’k;&izos”k  

bl ikBîØe dh fiNyh bdkb;ksa esa geus fofHkUu vFkZferh; midj.kksa ds ckjs esa ppkZ 
dh gSA geus ikjEifjd nks&pj lekJ;.k e‚My ds lkFk 'kq#vkr dhA ckn esa geus 
bls ikjEifjd cgq lekJ;.k e‚My esa foLrkfjr fd;kA fQj lk/kkj.k U;wure oxZ ¼OLS½ 
i)fr dks iwjk djus ds pj.kksa ij foLrkj ls ppkZ dh xbZA 

vkidks ;kn gh gksxk fd ikjEifjd lekJ;.k e‚My dqN vo/kkj.kkvksa ij vk/kkfjr gSA 
tc bu vo/kkj.kkvksa dk ikyu fd;k tkrk gS rks mä oxZ ¼OLS½ ds vkdyd loksZÙke 
jSf[kd vufHkur vkdyd ¼BLUE½ fl) gksrs gSaA tc bu vo/kkj.kkvksa dk mYya?ku 
fd;k tkrk gS rks ;s vkdyd ¼OLS½ loksZÙke jSf[kd vkSj vufHkur ugha jgrs & os vius 
                                                             
 M‚ñ lgck Qkfrek] Lora= 'kks/kdrkZ] y[kuÅA 
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e‚My p;u ekinaM dqN okaNuh; xq.kksa dks [kks nsrs gSaA vr% tc fdUgha ikjaifjd vo/kkj.kkvksa dk ikyu 
ugha fd;k tkrk gS rks gesa dksbZ vU; vkdyu i)fr viukuh iM+rh gSA 

vc rd gekjk mís'; ;g le>kuk jgk gS fd fofHkUu vkdyu fof/k;ksa dks dSls ykxw 
fd;k tkrk gSA vkb,] vc ge vFkZferh; e‚Myksa ds fofunsZ'ku ls lacaf/kr dqN vU; 
egRoiw.kZ eqíksa ij fopkj djrs gSaA  

13-2  vFkZferh; e‚My ds fofunsZ'ku esa eqís 

dksbZ Hkh e‚My okLrfodrk ds fdlh u fdlh ljyh—r laLdj.k dks bafxr djrk gSA 
;g ljyh—r :i gesa vkfFkZd O;ogkj dh O;k[;k djus] fo'ys"k.k djus vkSj iwokZuqeku 
O;ä djus esa enn djrk gSA ,d vkfFkZd e‚My fdlh ifjokj vFkok QeZ tSls fdlh 
O;f"V&vFkZ'kkL=h; vfHkdrkZ ds fy, gks ldrk gSA nwljh vksj] lef"V vFkZ'kkL= esa ;g 
lexz vFkZO;oLFkk ds O;ogkj dk çfrfuf/kRo djrk gSA  

fdlh Hkh vkfFkZd e‚My esa ge çklafxd vkfFkZd pjksa ¼tSls vk;] mRiknu] O;;] fuos'k] 
cpr] fu;kZr] vkfn½ dh igpku djrs gSa vkSj muds chp laca/k LFkkfir djrs gSaA bu 
pjksa ds chp laca/kksa dks vkjs[kksa vFkok xf.krh; lehdj.kksa ds ek/;e ls O;ä fd;k tk 
ldrk gSA gkyk¡fd xf.krh; fu"ihM+u ds fcuk Hkh vkfFkZd e‚My gks ldrs gSa] ijarq ,sls 
e‚My laHkor% lVhd u gksaA 

bl ikBîØe dh bdkbZ 1 ls vkidks ;kn gh gksxk fd fdlh Hkh vFkZferh; v/;;u esa 
gesa vkB pj.kksa dk ikyu djuk gksrk gSA buesa igys rhu pj.k bl çdkj gSa & 

1. fl)kar vFkok ifjdYiuk dh dksbZ leqfä rS;kj djuk(  

2. mä fl)kar ds xf.krh; e‚My dh foLrkjiwoZd O;k[;k djuk( rFkk  

3. vFkZferh; e‚My dh foLrkjiwoZd O;k[;k djukA  

fdlh fl)kar vFkok rdZ ds vk/kkj ij gh fdlh ifjdYiuk dh jpuk djrs gSaA bl 
ifjdYiuk dks fQj ge xf.krh; inksa esa fufnZ"V djrs gSaA blds vykok] ge bls fdlh 
vFkZferh; e‚My esa cnyus ds fy, blesa dksbZ çlaHkkO; =qfV in ¼ui½ tksM+ nsrs gSaA 
blds ckn ge viuh vkdyu fof/k ¼tSls OLS, GLS, vf/kdre laHkkouk] vkfn½ ij 
fu.kZ; ysrs gSaA 

13-2-1 e‚My dk fofunsZ'ku  

fdlh Hkh vFkZferh; e‚My dh jpuk djrs le; ge lcls igys vius e‚My ds ihNs 
ds rdZ vFkok fl)kar ij fopkj djrs gSaA rnksijkar gh ge vius vuqHkotU; vFkok 
lqO;ofLFkr ljksdkjksa ij fopkj djrs gSaA vkdfyr çkpyksa dh lVhdrk vkSj fdlh 
e‚My ls fudkys x, fu"d"kZ ml e‚My ds lgh fofunsZ'ku ij gh fuHkZj djrs gSaA 

fdlh Hkh vFkZferh; e‚My esa dksbZ vkfJr pj] ,d ;k ,d ls vf/kd Lora= pj vkSj 
=qfV in 'kkfey gksrs gSaA fdlh Hkh vkfJr pj dks Lora= pjksa }kjk rkfdZd :i ls 
le>k;k tkuk pkfg,A  

vkxs ge lekJ;.k e‚My ds Qyfud :i ij fopkj djsaxs] ftls lgh <ax ls fufnZ"V 
fd;k tkuk pkfg,A pfy,] bl ckr dks ,d mnkgj.k ds ek/;e ls le>rs gSaA  

fdlh Hkh QeZ ds ekeys esa ge ;g ekudj pyrs gSa fd mRiknu ds nks miknku gksrs gSa] 
;Fkk& iw¡th vkSj JeA lHkh çdkj ds Je dks ge ,d gh ltkrh; Js.kh esa tksM+dj 
ns[krs gSa& dk;Z{ks= esa ge fdlh çca/kd vkSj fdlh dk;ZdrkZ ds chp varj ugha djrs 
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gSaA rnuqlkj] vkidks ;kn j[kuk pkfg, fd fdlh Hkh e‚My esa ge fooj.kksa dh mis{kk 
djrs gSa vkSj çeq[k eqíksa ij gh /;ku dsafær djrs gSaA  

nwljs] ge ekurs gSa fd mRiknu Qyu ,d fo'ks"k :i ys ysrk gS] ekuk d‚c&Mxyl 
mRiknu QyuA fQj Hkh ;kn j[ksa fd ;g ,d vo/kkj.kk ek= gS! okLro esa mRiknu 
Qyu dksbZ vU; :i Hkh ys ldrk gSA vr% gesa e‚My ds Qyfud :i ¼lekJ;.k 
lehdj.k½ dh rkfdZd O;k[;k djuh gksxhA 
lekJ;.k fo'ys"k.k bl vo/kkj.kk ls gh viuh –<+rk vftZr djrk gS fd v/;;u ds 
varxZr vFkZferh; e‚My lgh <ax ls fufnZ"V gksrk gSA bl ikBîØe dh bdkbZ 4 esa 
geus lHkh vkdyu bl çdkj fufnZ"V fd, fd vFkZferh; e‚My ml e‚My esa çkpyksa 
dk n{k vkdyu gh çLrqr djsA lk/kkj.k U;wure oxZ ¼OLS½ fof/k bl vo/kkj.kk ij 
vk/kkfjr gS fd lekJ;.k e‚My lgh <ax ls fufnZ"V gksrk gSA lgh fofunsZ'ku esa rhu 
egRoiw.kZ rRo gksrs gSa] ;Fkk & 

(i) e‚My esa lHkh vko';d Lora= pj 'kkfey gksrs gSa] 

(ii) e‚My esa dksbZ vuko';d pj 'kkfey ugha gksrk] vkSj 

(iii) e‚My dks lgh Qyfud :i dk mi;ksx djds gh fufnZ"V fd;k tkrk gSA 

13-2-2 ewy vo/kkj.kkvksa dk mYya?ku  

dksbZ Hkh vkfFkZd e‚My dqN vo/kkj.kkvksa ij vk/kkfjr gksrk gSA ;kn djsa fd geus cgq 
lekJ;.k e‚My ds laca/k esa fuEufyf[kr vo/kkj.kk,¡ ¼ns[ksa bdkbZ 7½ çLrqr dh Fkha & 

a) lekJ;.k e‚My çkpyksa esa js[kh; gksrk gSA 

b)  𝐸(𝑋 𝑢 ) = 0  ¼lekJ;h xSj&çlaHkkO; gksrk gS½  

c) 𝐸(𝑢 ) = 0  

d) 𝐸(𝑢 ) = 𝜎  

e) 𝐸 𝑢 𝑢 = 0 D;ksafd  𝑖 ≠ 𝑗 

f) O;k[;kRed pj (𝑋 ) ,d nwljs ls Lora= gksrs gSaA 

vkb,] vc ,d&,d djds mi;qZä vo/kkj.kkvksa ds fufgrkFkZ le>rs gSa& 

vo/kkj.kk ¼a½ ds vuqlkj] lekJ;.k e‚My çkpyksa esa jSf[kd gksrk gSA ekud lekJ;.k 
e‚My vkerkSj ij fuEufyf[kr :i ysrk gS & 

𝑌 = 𝛽 + 𝛽 𝑋 + 𝛽 𝑋 + 𝑢        … (13.1) 
 

lehdj.k ¼13-1½ çkpyksa esa jSf[kd gS ¼mnkgj.k ds fy,] ;gk¡ 𝛽  dh Hkk¡fr dksbZ in ugha 
gS½ vkSj ;g pjksa esa Hkh jSf[kd gh gSA xSj&js[kh; lekJ;.k e‚My ds mnkgj.k gSa& 
y?kqx.kdh; Qyu] rkfdZd Qyu] f=dks.kferh; Qyu] ?kkrh; Qyu vkfnA xSj&jSf[kd 
e‚Myksa ds vkdyu ds fy, OLS fof/k ç;ksx ugha dh tk ldrh gSA 

vo/kkj.kk ¼b½ ds vuqlkj]pj 𝑋  vkSj 𝑢  Lora= gksrk gSaA rnuqlkj] ;fn ge 𝑋  ekuksa dks  

;k–fPNd :i ls ysrs gSa rks 𝑋   vkSj 𝑢   nksuksa dh la;qä çkf;drk 'kwU; ugha gksxhA bl 
leL;k ls cpus ds fy, ge ;g ekudj pyrs gSa fd 𝑋   xSj&çlaHkkO; gksrk gSA lHkh 
O;k[;kRed pj iqujko`Ùk çfrn'kZu esa r; fd, tkrs gSaA 
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e‚My p;u ekinaM vo/kkj.kk ¼c½ ds vuqlkj] =qfV in (𝑢𝑖) dk ek/; 'kwU; gksrk gSA O;fäxr çs{k.kksa esa 
=qfV;k¡ gks ldrh gSa( dqy feykdj ;s =qfV;k¡ fujLr gks gh tkrh gSaA ;fn 𝐸(𝑢 ) ≠ 0 gks 
rks OLS vojks/ku in (𝛽 ) dk OLS vkdyd vfHkur gh gksxkA ;gk¡ lekJ;h çkpyksa ds 
vkdyd 𝛽  vkSj 𝛽    vufHkur eku fuEuor~ gksxk & 

𝐸(𝑌 ) = 𝐸(𝛽 + 𝛽 𝑋 + 𝛽 𝑋 + 𝑢 ) 

;kn j[ksa fd 𝛽  e‚My ds çkpy gksrs gSaA ;s fLFkjkad gksrs gSaA vius lHkh çfrn'kksaZ esa ge 
𝑋  dks fu/kkZfjr ekudj py jgs gSaA rnuqlkj]  

𝐸(𝑌 ) = 𝛽 + 𝛽 𝑋 + 𝛽 𝑋 + 𝐸(𝑢 )     … (13.2) 

;fn 𝐸(𝑢 ) = 3, gks rks ge dg ldrs gSa fd  

𝐸(𝑌 ) = 𝛽 + 𝛽 𝑋 + 𝛽 𝑋 + 3 

vr% vojks/ku in (𝛽 + 3) gksxkA 

'ks"k rhu vo/kkj.kkvksa ds lanHkZ esa ;kn j[ksa fd & 

 ;fn vo/kkj.kk ¼d½ dk mYya?ku fd;k tkrk gSrks gesa fo"kefolkfjrk dh leL;k dk 
lkeuk djuk iM+rk gS] ftl ij foLr`r ppkZ bdkbZ 11 esa dh xbZ gSA  

 ;fn vo/kkj.kk ¼e½ dk mYya?ku fd;k tkrk gS rks gekjs le{k Lolglaca/k dh 
leL;k mRiUu gksrh gS] ftl ij foLr`r ppkZ geus bdkbZ 12 esa dh gSA  

 ;fn vo/kkj.kk ¼f½ dk mYya?ku fd;k tkrk gS rks gesa cgqlajs[krk dh leL;k dk 
lkeuk djuk iM+rk gS] ftl ij foLr`r ppkZ bdkbZ 10 esa dh xbZ gSA  

cks/k ç'u 1 

1) ikjaifjd lekJ;.k e‚My dh lHkh vo/kkj.kkvksa dks lwphc) djsaA 

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

2) D;k vki bl ckr lger gSa fd vFkZferh; e‚My dk lgh fofunsZ'ku egRoiw.kZ gS\ 
D;ksa\ 

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
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3) ikjaifjd lekJ;.k e‚My dh ewy vo/kkj.kkvksa ds mYya?ku ds D;k fufgrkFkZ gksrs 
gSa\ Li"V djsaA  
...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

4) fdlh vFkZferh; e‚My esa ,slh rhu çdkj dh fofunsZ'k =qfV;ksa dks lwphc) djsa 
ftudk gesa çk;% lkeuk djuk iM+rk gSA 

 ........................................................................................................................... 

 ........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

13-3 fofunsZ'ku esa =qfV;ksa ds ifj.kke 

tSlk fd Åij crk;k x;k gS] fdlh Hkh vFkZferh; e‚My esa ge vkerkSj ij rhu çdkj 
dh leL;kvksa dk lkeuk djrs gSa] ;Fkk & 

1) vçklafxd@vuko';d pjksa dk lekos'k 

2) e‚My esa çklafxd pjksa dk NwV tkuk  

3) e‚My dk =qfViw.kZ Qyfud :i 

mi;qZä çR;sd leL;k dk ifj.kke fdlh fHkUu çdkj dh vfHkur =qfV esa fn[kkbZ nsrk 
gSA pfy,] vc buesa ls çR;sd leL;k ij dqN foLrkj ls ppkZ djrs gSaA 

13-3-1 vçklafxd pjksa dk lekos'k 

vkb,] ml fLFkfr ij fopkj djsa tgk¡ gekjs lekJ;.k e‚My esa dqN vçklafxd pj 
'kkfey gks x, gSaA eku yhft, fd okLrfod e‚My fuEuor~ gS& 

Yi = β0 + 𝛽 𝑋  + ui       … (13.3) 

ijarq blesa fdlh çdkj ,d vuko';d pj 'kkfey dj fy;k x;k gS] ;Fkk ge 
fuEufyf[kr lehdj.k dk vkdyu djrs gSa & 

𝑌  = 𝛽  +  𝛽 𝑋  + 𝛽 𝑋  + vi      … (13.4) 

vius okLrfod e‚My ¼13-3½ ds fy, lekJ;.k xq.kkad dks fuEuor~ O;ä fd;k tkrk  

gS & 

𝛽 =  
∑

∑
        … (13.5)  

tks fd vufHkur gSA  
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e‚My p;u ekinaM mä e‚My ¼13-4½ tks geus fy;k gS] ds fy, gesa çkIr gksrk gS& 

𝛽 = 𝛽 =  
(∑ ) ∑ (∑ ) (∑ )

∑ ∑  (∑ )
     … (13.6) 

vc fopyu :i esa okLrfod ekWMy fuEuor~ gksxk & 

𝑦 =  𝛽 𝑥 +  (𝑢 − 𝑢)        … (13.7) 

lehdj.k ¼13-7½ ls 𝑦  dk eku ysdj vkSj mls lehdj.k ¼13-6½ esa çfrLFkkfir dj gy 
djus ij gesa çkIr gksrk gS & 

E(𝛽 ) = E(𝛽 ) =  𝛽  
∑ ∑ (∑ )  

∑ ∑  (∑ )
     … (13.8) 

lehdj.k ¼13-8½ ls gesa Kkr gksrk gS fd  

E(𝛽 ) = 𝛽  

bl çdkj] vçklafxd pj dk lekos'k gesa in 𝛽  dk ,d vufHkur vkdyd çnku 
djrk gSA vuko';d pj  𝛽   dk vkdyd fuEuor~ n'kkZ;k tkrk gS & 

𝛽 =  
(∑ ) ∑ (∑ ) (∑ )

∑ ∑  (∑ )
                                         … (13.9) 

;fn lehdj.k ¼13-7½ ls 𝑦   dk eku ysdj ge lehdj.k ¼13-9½ esa çfrLFkkfir dj nsa 
vkSj fQj inksa dks iquO;ZofLFkr dj nsa rks gesa çkIr gksxk & 

E(𝛽 ) =E(𝛽 ) = 𝛽  (
∑ ) ∑ (∑ ) ∑   

∑ ∑  (∑ )
    … (13.10) 

 

rnuqlkj] E(𝛽 ) = E(𝛽 ) = 0 

bl çdkj] ge ns[krs gSa fd in 𝛽   tks okLrfod e‚My ls xk;c gS] viuk xq.kkad 0 
n'kkZrk gSA rnuqlkj] gesa nksuksa gh çkpyksa ds fy, vufHkur vkdyd çkIr gksrs gSaA  

;g gesa bl fu"d"kZ ij ys tkrk gS fd vçklafxd pjksa dks 'kkfey djuk mruk 
gkfudkjd ugha gksrk ftruk fd çklafxd pjksa dks NksM+ nsukA tc bl e‚My esa dksbZ 
vfrfjä pj tksM+k tkrk gS rks ge ns[krs gSa fd R-ofxZr esa o`f) gqbZ gSA cgjgky] bu 
çkpyksa dk fopj.k n{k ugha gksxkA vr,o] mä e‚My esa vçklafxd pjksa ds lekos'ku 
dh ç—fr esa fofunsZ'ku =qfV bu çkpyksa ds vufHkur ijarq vn{k U;wure oxZ vkdydksa 
dks tUe nsxhA 

vf/kd cM+k fopj.k vkdyuksa dh lVhdrk dks de djrk gS] ftlds QyLo:i O;kid 
fo”okL;rk varjky fn[kkbZ nsus yxrs gSaA blls Vkbi-II çdkj dh =qfV gks ldrh gS] 
;Fkk oSdfYid ifjdYiuk ds oLrqr% lR; gksus ij Hkh fdlh 'kwU;&Lrjh; ifjdYiuk dks 
fujLr u fd, tkus dh xyrhA 

13-3-2  çklafxd pjksa dk NwV tkuk  

pfy,] vc ge ekukoyh ds nwljs i{k ij xkSj djrs gSa & fdlh çklafxd pj dks NksM+ 
nsukA pw¡fd fd gekjs e‚My esa dksbZ çklafxd pj 'kkfey ugha gS ¼gkyk¡fd ;g vkfJr 
pj dks çHkkfor djrk gS½] blds çHkko dks vof”k’V esa 'kkfey fd;k tk,xkA ifj.kker% 
;g 'ks"k x‚l&ekdksZo çes; }kjk visf{kr “osr jo ¼lQsn “kksj½ fl) gksus ds ctk; ,d 
lqO;ofLFkr çfreku n'kkZ,xkA lkFk gh] lekfo"V pj dk xq.kkad vfHkur çkIr gksxkA 

ekuk fd okLrfod lehdj.k ¼fopyu :i esa½ fuEuor~ gS & 

𝑦 = 𝛽 𝑥  + 𝛽 𝑥  + u       … (13.11) 
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lehdj.k ¼13-11½ dk vkdyu djus dh ctk; eku yhft, fd ge in 𝑥  dks feVk 
nsrs gSa ;k NksM+ nsrs gSaA vc bl lehdj.k dk vkdyu fd;k tk,xk& 

𝑦 = 𝛽∗𝑥  + e        … (13.12) 

lehdj.k ¼13-12½ NksM+ fn, x, pj dk mnkgj.k çLrqr djrk gS] vkSj bl dkj.k ;g 
=qfViw.kZ e‚My fofunsZ'ku dgyk,xkA bl NksM+ fn, x, pj okys e‚My ¼=qfViw.kZ 
e‚My½ es 𝛽∗ dk vkdyu fuEuor~ gksxk & 

𝛽∗= 
∑  

∑
          … (13.13) 

lgh e‚My ¼lehdj.k ¼13-11½½ dh rqyuk esa =qfViw.kZ e‚My ¼lehdj.k ¼13-12½½ ds 
vkdfyr eku 𝛽  esa vfHkufr dh x.kuk djus ds fy, ge fuEufyf[kr pj.k viukrs  
gSa& 

lehdj.k ¼13-11½ esa okLrfod e‚My ls y ds fu"ihM+u dks çfrLFkkfir djus ij gesa 
;g lehdj.k çkIr gksrk gS & 

𝛽∗ = 
∑ (     )

∑
 = 𝛽 +  𝛽  

∑

∑
+

∑  

∑
    … (13.14) 

pw¡fd E (∑ 𝑥 𝑢) = 0  gksrk gS] gesa fuEufyf[kr lehdj.k çkIr gksxk& 

E (𝛽∗) = 𝛽 + 𝑏 𝛽        … (13.15) 

tgk¡ 𝑏  = ∑  

∑
  gh pj x1  ij x2 ¼NksM+ fn;k x;k pj½ ds fdlh lekJ;.k ls çkIr 

^lekJ;.k xq.kkad^ dgyk,xkA  

rnuqlkj] in 𝛽∗ in 𝛽  ds fy, ,d vufHkur vkdyd gksxk vkSj ;g vfHkufr 
fuEuor~ n'kkZ;h tk,xh& 

vfHkufr ¾ ¼cfg"—r pj dk xq.kkad½ × ¼lekfo"V pj ij cfg"—r pj esa lekJ;.k ls 
çkIr lekJ;.k xq.kkad½        … (13.16) 

vius fopyu :i esa ;g rhu&pj lef"V lekJ;.k ekWMy fuEuor~ fy[kk tk ldrk  
gS& 

𝑦  = 𝛽 𝑥 +  𝛽 𝑥 + ( 𝑢 −  𝑢)      … (13.17) 

mi;qZä dks igys pj 𝑥  ls vkSj fQj pj 𝑥  ls ckjh&ckjh xq.kk djds gesa lkekU; 
lehdj.k fuEuor~ çkIr gksaxs & 

∑ 𝑦 𝑥  = 𝛽 ∑ 𝑥 +  𝛽 ∑ 𝑥 𝑥 +  ∑ 𝑥 ( 𝑢 −  𝑢)   … (13.18) 
∑ 𝑦 𝑥  = 𝛽 ∑ 𝑥 𝑥 +  𝛽 ∑ 𝑥 +  ∑ 𝑥 ( 𝑢 −  𝑢)   … (13.19) 

lehdj.k ¼13-18½ ds nksuksa i{kksa dks ∑ 𝑥  ls Hkkx nsdj gesa fuEufyf[kr lehdj.k çkIr 
gksxk & 
∑

∑
 = 𝛽 +  𝛽

∑

∑
+ 

∑ (  )

∑
     … (13.20) 

rnuqlkj] gesa çkIr gksrk gS & 

by2 = 
∑

∑
 

b32 = 
∑

∑
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vr% lehdj.k ¼13-20½ fuEuoRk~ Hkh fy[kk tk ldrk gS & 

by2 = 𝛽 +  𝛽  b32 + 
∑ (  )

∑
      … (13.21) 

lehdj.k ¼13-21½ dk çR;kf'kr eku ysdj gesa çkIr fuEufyf[kr lehdj.k gksrk gS&  

E(by2) = 𝛽 + 𝛽  b32       … (13.22) 

blh çdkj] ;fn pj 𝑥  dks e‚My ls fudky fn;k tkrk gS rks in E(by3) esa vfHkufr 
dh x.kuk dh tk ldsxhA  

in 𝛽∗ ¼=qfViw.kZ e‚My dk çkpy½ dk fopj.k lkekU; fopj.k gsrq ç;qä lw= dk ç;ksx 
djds Hkh vodfyr fd;k tk ldrk gSA pw¡fd ;g FkksM+k tfVy gS] ge bls ;gk¡ çLrqr 
ugha dj jgs gSaA ;g /;ku nsus dh ckr gS fd pj 𝛽∗ dk fopj.k pj 𝛽  ds fopj.k dh 
rqyuk esa vf/kd gSA mi;qZä dk ,d fufgrkFkZ ;g Hkh gS fd ;fn fdUgha çklafxd pjksa 
dks fdlh e‚My ls ckgj j[kk tkrk gS rks çkpyksa ls lacaf/kr lkFkZdrk ds lkekU; 
ijh{k.k vekU; gks tkrs gSaA  

bl çdkj] gesa Kkr gksrk gS fd& 

(i) tc e‚My esa dksbZ vçklafxd pj 'kkfey dj fy;k tkrk gS rks ¼a½ çkpyksa ds 
vkdyd vufHkur gksrs gSa] ¼b½ vkdydksa dh n{krk esa fxjkoV vkrh gS] vkSj ¼c½ 
=qfV fopj.k dk vkdyd vufHkur gksrk gSA rnuqlkj] ifjdYiuk ds ikjaifjd 
ijh{k.k ekU; gSaA gkyk¡fd fudkys x, fu"d"kZ fdafpr =qfViw.kZ gks ldrs gSaA 

(ii) tc fdlh çklafxd pj dks e‚My ls gVk fn;k tkrk gS rks ¼a½ çkpyksa ds 
vkdyd vufHkur gksrs gSa] ¼b½ vkdydksa dh n{krk esa fxjkoV vkrh gS] vkSj ¼c½ 
=qfV fopj.k dk vkdyd vfHkur gksrk gSA rnuqlkj] ifjdYiuk ds ikjaifjd 
ijh{k.k vekU; gSa & fudkys x, fu"d"kZ =qfViw.kZ gSaA 

13-3-3 =qfViw.kZ Qyfud :i 

vFkZferh; e‚My esa dsoy çklafxd pjksa dks 'kkfey djus ls fHkUu] ,d vU; fofunsZ'ku 
=qfV mlds Qyfud :i ls laca/k j[krh gSA 'kks/kdrkZvksa dh vksj ls pjksa ds chp ,d 
jSf[kd laca/k ekus tkus dh ço`fÙk ns[kh tkrh gSA gkyk¡fd ;g ges'kk lp ugha gksrk gSA 
;fn okLrfod laca/k xSj&js[kh; gks vkSj ge vkdyu ds fy, dksbZ js[kh; lekJ;.k 
e‚My ysa rks ge lgh fu"d"kZ ugha fudky ik,¡xsA Qyfud :iksa esa ls pquus ds fy, 
vusd ijh{k.k vk¡dM+s miyC/k gSaA ge bu ijh{k.k vk¡dM+ksa ij ppkZ bdkbZ 14 esa djsaxsA 

cks/k ç'u 2 

1) fdlh vçklafxd pj dks e‚My esa 'kkfey djus ds ifj.kkeksa dh O;k[;k djsaA 

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
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2) fdlh çklafxd pj dks e‚My ls ckgj djus ds ifj.kkeksa dh O;k[;k djsaA 

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

13-4 pjksa esa ekiu dh =qfV 

vc rd ge ;g ekudj pys gSa fd v/;;u ds rgr vFkZferh; e‚My esa pjksa dks lgh 
<ax ls ekik tkrk gSA bldk vFkZ gS fd O;k[;k fd, x, vkSj O;k[;k fd, tkus okys 
nksuksa gh çdkj ds pjksa esa dksbZ ekiu =qfV ugha gksrhA dHkh&dHkh gekjs ikl ,sls pjksa 
ij vk¡dM+ksa dk vHkko gksrk gS ftUgsa ge e‚My esa ç;ksx djuk pkgrs gSaA ,slk fofHkUu 
dkj.kksa ls gks  ldrk gS] ;Fkk& vuuqfØ;k =qfV] fjiksfVaZx =qfV vkSj daI;wfVax =qfVA  

ekiu =qfV dk ,d mR—"V mnkgj.k feYVu ÝhMeSu e‚My esa ç;qä ifjorZuh; LFkk;h 
vk; ls lacaf/kr gSA vFkZferh; v/;;uksa esa pjksa dh ekiu laca/kh =qfV ,d xaHkhj leL;k 
cu tkrh gSA ;s ekiu =qfV;k¡ nks çdkj dh gksrh gSa] ;Fkk & 

1) vkfJr pj esa ekiu =qfV] vkSj 

2) Lora= pj esa ekiu =qfVA 

13-4-1  vkfJr pj esa ekiu =qfV 

vkb,] uhps fn, x, e‚My ij fopkj djsa & 

𝑌∗ = 𝛼 + 𝛽𝑋 + 𝑢        … (13.23) 

tgk¡ 𝑌∗ LFkk;h miHkksx O;; gS  

𝑋  orZeku vk; gS] vkSj  

𝑢  çlaHkkO; ck/kk in gS  

¼ge ml pj dks rkjkafdr ¼*½ dj nsrs gSa ftls =qfV;ksa ds lkFk ekik tkrk gS½ 

pw¡fd 𝑌∗ lh/ks ekius ;ksX; ugha gS] ge ,d izs{k.kh; O;; pj 𝑌  dk ç;ksx dj ldrs gSa] 
tSls fd & 

𝑌 = 𝑌∗ + 𝑒         … (13.24) 

tgk¡ 𝑒  pj 𝑌∗ esa ekiu =qfV bafxr djrk gSA  

vr,o] 

𝑌∗ = 𝛼 + 𝛽𝑋 + 𝑢  dk vkdyu djus dh ctk; ge fuEufyf[kr dk vkdyu djrs 
gSa& 

𝑌 =  𝛼 + 𝛽𝑋 + 𝑢 + 𝑒  =  𝛼 + 𝛽𝑋 + (𝑢 + 𝑒 ) 
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pfy,] mi;qZä lehdj.k dks fuEufyf[kr :i esa iqu% fy[krs gSa& 

𝑌 =  𝛼 + 𝛽𝑋 + 𝑣         … (13.25) 

tgk¡  𝑣 = 𝑢 + 𝑒   

lehdj.k ¼13-25½ esa ge pj 𝑣  dks lef"V ck/kk in (𝑢 ) vkSj ekiu =qfV in (𝑒 ) okys 
,d la;qä =qfV in ds :i esa ysrs gSaA 

pfy,] eku ysrs gSa fd fuEufyf[kr ikjaifjd vo/kkj.kk,¡ loZFkk fl) gSa& 

a)  E(𝑢 ) = E(𝑒 ) = 0 

b)  Cov (𝑋 , 𝑢 ) = 0 

c)  Cov (𝑢 , 𝑒 ) = 0 

mijksä (c) dk ,d fufgrkFkZ ;g Hkh gS fd çlaHkkO; =qfV in vkSj ekiu =qfV in ijLij 
vlac) gSaA rnuqlkj] la;qä =qfV in dk çR;kf'kr eku 'kwU; gksxk( ;Fkk bls 
𝐸(𝑣) =  0 fy[kk tk ldrk gSA bdkbZ 4 esa fn, x, rdZ dk foLrkj djds ge dg 
ldrs gSa fd 𝐸 𝛽 = 𝛽 gksrk gSA bldk vFkZ gS fd pj 𝛽 vufHkur gSA 

vkb,] vc ge vkfJr pj esa ekiu =qfV gksus dh fLFkfr esa fopj.k ds fo"k; ij fopkj 
djrs gSaA tSlk fd vki tkurs gSa] nks&pj lekJ;.k e‚My ¼13-23½ esa vkdyd 𝛽 dk 
fopj.k fuEufyf[kr }kjk fn;k tkrk gS&  

Var(𝛽) = 
∑

, 

la;qä =qfV in ds fy, mi;qZä fuEuor~ utj vk,xk& 

Var(𝛽) =  

∑
 =  

∑
       … (13.26) 

bl çdkj ge ns[krs gSa fd ;fn vkfJr pj esa ekiu =qfV gks rks =qfV in dk fopj.k 
vf/kd cM+k gksrk gSA ;g vkdydksa dh vn{krk dh vksj ys tkrk gSA vr% bUgsa loksZÙke 
jSf[kd vufHkur vkdyd ¼BLUE½ ugha dgk tk ldrk gSA 

13-4-2 Lora= pj esa ekiu =qfV 

O;k[;kRed pjksa esa Hkh ekiu =qfV gks ldrh gSA pfy,] eku ysrs gSa fd og okLrfod 
lekJ;.k e‚My ftldk vkdyu fd;k tkuk gS] fuEuor~ gS& 

𝑌 = 𝛼 + 𝛽𝑋∗ + 𝑢        … (13.27) 

Ekku yhft, fd gekjs ikl pj 𝑋∗ ij vk¡dM+s miyC/k ugha gSaA nwljh vksj] eku yhft, 
fd gekjs ikl pj 𝑋  ij vk¡dM+s miyC/k gSaA ,slh fLFkfr esa 𝑋∗ dk voyksdu djus dh 
ctk; ge fuEufyf[kr lehdj.k dk voyksdu djsaxs & 

𝑋 = 𝑋∗ + 𝑤         … (13.28) 

tgk¡ 𝑤  pj 𝑋∗ esa ekiu dh =qfV dks fu:fir djrk gSA 

LFkk;h vk; ifjdYiuk e‚My esa] mnkgj.k ds fy,& 

𝑌 = 𝛼 + 𝛽𝑋∗ + 𝑢      

tgk¡ 𝑌  orZeku miHkksx O;; gS  
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 𝑋∗ LFkk;h vk; gS  

 𝑢   çlaHkkO; ck/kk in ¼lehdj.k =qfV½ gS  

lehdj.k ¼13-27½ vkSj ¼13-28½ ls gesa Kkr gksrk gS fd& 

𝑌 = 𝛼 + 𝛽(𝑋 − 𝑤 ) + 𝑢       … (13.29) 

= 𝛼 + 𝛽𝑋 + (𝑢 − 𝛽𝑤 ) 

= 𝛼 + 𝛽𝑋 + 𝑧         … (13.30) 

tgk¡ 𝑧 = (𝑢 − 𝛽𝑤 ) gksrk gSA ;g /;ku nsus dh ckr gS fd pj 𝑧  nks inksa ls feydj 
cuk gS] ;Fkk çlaHkkO; =qfV vkSj ekiu =qfVA 

pfy,] vc eku ysrs gSa fd pj 𝑤  dk ek/; 'kwU; gS( ;g Øfed :i ls Lora= gS( vkSj 
;g 𝑢  ls vlac) gSA bl fLFkfr esa Hkh la;qä =qfV in 𝑧  O;k[;kRed pj 𝑋  ls Lora= 
ugha gksxkA 

Cov (𝑧 , 𝑋 )   = E[𝑧 − 𝐸(𝑧 )[𝑋 − 𝐸(𝑋 )]    

        = E(𝑢 − 𝛽𝑤 )(𝑤 ) 

  = E(−𝛽𝑤 ) 

  = −𝛽𝜎       … (13.31) 

lehdj.k ¼13-31½ ls ge ikrs gSa fd Lora= pj vkSj =qfV in ijLij lac) gSaA ;g 
laca/k ikjaifjd lekJ;.k e‚My dh bl ewy vo/kkj.kk dk mYya?ku djrk gS fd 
O;k[;kRed pj çlaHkkO; ck/kk in ls vlac) gksrs gSaA ,slh fLFkfr esa OLS vkdyd u 
dsoy vfHkur gksrs gSa] cfYd vlaxr Hkh gksrs gSa] vFkkZr~ os vfHkur cus jgrs gSa] Hkys gh 
çfrn'kZ vkdkj n vlhe :i ls c<+ tk,A 

cks/k ç'u 3 

1) vkfJr pjksa esa ekiu =qfV ds ifj.kkeksa dh O;k[;k djsaA 

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

2) O;k[;kRed pjksa esa ekiu =qfV ds ifj.kkeksa dh O;k[;k djsaA 

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 
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nks"kiw.kZ ekuk tkrk gSA D;ksa\  

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

13-5 lkj&la{ksi    

fdlh Hkh vFkZferh; e‚My dk lgh fofunsZ'ku gh çkIr vkdyuksa dh lVhdrk dks 
fu/kkZfjr djrk gSA vr% lHkh çdkj ds vFkZferh; e‚Myksa dk lgh fofunsZ'ku cgqr 
egRoiw.kZ gksrk gSA vkfFkZd fl)kar vkSj rdZ gh vFkZferh; e‚Myksa ds fofunsZ'ku esa gekjk 
ekxZn'kZu djrs gSaA 

fdlh Hkh vFkZferh; e‚My dks lgh <ax ls fufnZ"V djus ds fy, lHkh çklafxd 
O;k[;kRed pjksa dks ml e‚My esa 'kkfey fd;k tkuk pkfg,A fdlh Hkh çklafxd 
O;k[;kRed pj dks e‚My ls ckgj ugha j[kk tkuk pkfg,A blds vykok] e‚My dk 
Qyfud :i lgh gksuk Hkh t:jh gksrk gSA 

dHkh&dHkh gesa vFkZferh; e‚My esa visf{kr mi;qä pj ugha feyrs gSaA ,sls ekeyksa esa 
,sls mnkgj.k Hkh gks ldrs gSa tgk¡ ;k rks vkfJr pj ;k fQj Lora= pj dks dqN =qfV 
ds lkFk ekik tkrk gSA vkfJr pj esa ekiu =qfV Lora= pj esa ekiu =qfV dh rqyuk esa 
de nks"kiw.kZ ekuh tkrh gSA 

13-6 cks/k ç'uksa ds mÙkj vFkok ladsr  

cks/k ç'u 1 

1) ikjaifjd lekJ;.k ekWMy dh ewy vo/kkj.kk,¡ fuEuor~ gSa& 

a) lekJ;.k e‚My çkpyksa esa js[kh; gksrk gSA 

b)  𝐸(𝑋 𝑢 ) = 0  ¼lekJ;h xSj&çlaHkkO; gksrk gS½  

c) 𝐸(𝑢 ) = 0  

d) 𝐸(𝑢 ) = 𝜎  

e) 𝐸 𝑢 𝑢 = 0 D;ksafd 𝑖 ≠ 𝑗 

f) O;k[;kRed pj (𝑋 ) ,d nwljs ls Lora= gksrs gSaA 

2) ikBka'k 13-2 dk v/;;u djsaA ;g egRoiw.kZ gS D;ksafd =qfViw.kZ fofunsZ'ku dk 
vkdydksa ds okaNuh; xq.k/keksaZ ij xaHkhj çHkko iM+rk gSA 

3) ikBka'k 13-2-2 dks i<+sa vkSj mÙkj nsaA 
4) egRoiw.kZ fof'k"V eqís gSa& vçklafxd@vuko';d pjksa dk lekos'k( çklafxd pjksa 

dk NwV tkuk( vkSj e‚My dk =qfViw.kZ Qyfud :iA 
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cks/k ç'u 2 

1½  vkdyd vufHkur ijarq vn{k gSA ikBka'k 13-3-1 ns[ksaA 

2½  vkdyd vfHkUkr gksus ds lkFk&lkFk vn{k Hkh gSA ikBka'k 13-3-2 ns[ksaA 

cks/k ç'u 3 

1½ ikBka'k 13-4-1 dks i<+sa vkSj mÙkj nsaA  

2½  ikBka'k 13-4-2 dks i<+sa vkSj mÙkj nsaA 

3½  ;fn vkfJr pj esa ekiu =qfV gks rks vkdyd vufHkur ijarq vn{k gksxkA 
O;k[;kRed pj esa ekiu =qfV vfHkur vkdyd ds :i esa ifj.kke nsrh gSA fooj.k 
ds fy, ikBka'k 13-4 ns[ksaA 

 



 
 

bdkbZ 14 fofunsZ'ku =qfV gsrq ijh{k.k 
 

bdkbZ dh :ijs[kk 

14-1 mís'; 

14-2 fo’k;&izos”k   

14-3 lokZf/kd n{k e‚My dh igpku gsrq ijh{k.k 

14-3-1 𝑅2
 ijh{k.k vkSj lek;ksftr 𝑅2

 ijh{k.k  

14-3-2 ,dkbds lwpuk ekunaM 

14-3-3 'oktZ lwpuk ekunaM 

14-3-4 e‚yks dk Cp ekunaM 

14-4 e‚My p;u ekunaM ds fo"k; esa lko/kkuh 

14-5 lkj&la{ksi    

14-6 cks/k ç'uksa ds mÙkj vFkok ladsr  

14-1 mís';  

çLrqr bdkbZ dks i<+us ds ckn vki bl ;ksX; gksaxs fd& 

 ,sls vFkZferh; e‚Myksa dh igpku dj ldsaxs tks lgh <ax ls fufnZ"V u gksa( 

 fofunsZ'ku =qfV dks Bhd djus ds fy, mipkjkRed mik; dj ldsa( rFkk 

 çfrLi/khZ e‚Myksa ds çn'kZu dk ewY;kadu dj ldsaA 
 

14-2 fo’k;&izos”k   

fiNyh bdkbZ esa geus fofunsZ'ku =qfV;ksa ds ifj.kkeksa ij çdk'k Mkyk FkkA vkerkSj ij 
rhu çdkj dh fofunsZ'ku =qfV;k¡ gks ldrh gSa] ;Fkk fdlh vçklafxd pj dk lekos'k] 
fdlh çklafxd pj dk NwV tkuk] vkSj =qfViw.kZ Qyfud :iA tc dHkh vFkZferh; 
e‚My dks lgh <ax ls fufnZ"V ugha fd;k tkrk gS rks xq.kkad vkdyu] fo”okL;rk 
varjky vkSj ifjdYiuk ijh{k.k Hkzked vkSj vlaxr gksrs gSaA bls ns[krs gq,] vFkZferh; 
e‚Myksa dks lgh <ax ls gh fufnZ"V fd;k tkuk pkfg,A 

fdlh e‚My dk fuekZ.k djrs le; gesa ml e‚My dks lgh <ax ls fufnZ"V djus esa 
cgqr&lh dfBukb;ksa dk lkeuk djuk iM+rk gSA dqN ekeyksa esa vkfJr pj vkSj Lora= 
pj ds fo"k; esa vkfFkZd fl)kar dkQh ikjn'khZ gksrk gS] tcfd dqN vU; ekeyksa esa ;g 
vHkh Hkh ,d ifjdYiuk pj.k esa gh utj vkrk gSA  

'kks/kdrkZ vHkh Hkh nwljksa }kjk lq>kbZ xbZ ifjdYiuk dh iqf"V djus ds fy, ml {ks= esa 
dke dj jgs gSaA ,sls ekeyksa esa gekjs ikl ek= ,d vkfJr pj vkSj O;k[;kRed pjksa 
dh ,d 'kà[kyk gksrh gSA bu O;k[;kRed pjksa esa ls gh gesa lokZf/kd mi;qä pjksa dk 
p;u djuk gksrk gSA vFkZferh; fl)kar dqN ekunaM vkSj ijh{k.k vk¡dM+s lq>krk gSA 

                                                             
 MkWñ lgck QfRkek] Lora= “kks/kdrkZ] y[kuÅA 
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fofunsZ'ku vkSj uSnkfud 
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bu ekunaMksa ds vk/kkj ij gh ge lokZf/kd mi;qä vFkZferh; e‚My dk p;u djrs gSaA 
vkxs buesa ls gh dqN ekunaMksa dk o.kZu fd;k x;k gSA 

14-3 lokZf/kd n{k e‚My dh igpku gsrq ijh{k.k 

tSlk fd Åij mYys[k fd;k x;k gS] vFkZferh; e‚My dks lgh <ax ls fufnZ"V fd;k 
tkuk pkfg,A fdlh Hkh feF;k laca/k dh igpku dj yh tkuh pkfg, vkSj mls e‚My 
ls ckgj dj fn;k tkuk pkfg,A bl mís'; dh iwfrZ gsrq dqN ijh{k.k çpfyr gSaA bu 
ijh{k.kksa dk ç;ksx fof'k"V ifjfLFkfr;ksa esa pjksa dh O;kogkfjd le> vkSj lac) 'kkL=ksa 
ds ek/;e ls mlds ,d çcq) v/;;u ds la;kstu esa fd;k tk ldrk gSA e‚My 
ijh{k.k vkSj ewY;kadu ds fy, fuEufyf[kr ijh{k.kksa dk lcls vf/kd mi;ksx fd;k 
tkrk gSA 

14-3-1 𝑅2 ijh{k.k vkSj lek;ksftr−𝑅
2 ijh{k.k 

geus bdkbZ 4 esa fu/kkZj.k ds xq.kkad ¼𝑅2½ dh vo/kkj.kk ij ppkZ dh gSA tSlk fd vki 
tkurs gSa] fu/kkZj.k dk xq.kkad fdlh e‚My dh O;k[;kRed xq.koÙkk dks bafxr djrk gSA 
;fn] mnkgj.k ds fy,] 𝑅2 ¾ 0-76 gks rks ge ;g fu"d"kZ fudky ldrs gSa fd vkfJr 
pj esa 76 çfr'kr fopj.k dks e‚My esa O;k[;kRed pj }kjk le>k;k x;k gSA 

pj 𝑅2 dks ge fuEuor~ ifjHkkf"kr djrs gSa & 

𝑅 = = 1 −          ... (14.1) 

tgk¡  TSS ¾ oxksaZ dk dqy ;ksxQy  

ESS ¾ oxksaZ dk ifjHkkf"kr ;ksxQy  

RSS ¾ oxksaZ dk 'ks"k ;ksxQy  

tSlk fd vkidks Kkr gS] 

TSS = RSS + ESS       ... (14.2) 

vc lehdj.k ¼14-2½ ds nksuksa i{kksa dks TSS ls foHkkftr dj gesa Kkr gksrk gS fd& 

+ = 1        ... (14.3) 

pw¡fd 𝑅 =  ] ge ns[krs gSa fd 𝑅  vfuok;Z :i ls 0 vkSj 1 ds chp fLFkr gSA vad 

1 ls bldh fudVrk e‚My ds vis{kk—r vf/kd mi;qä gksus dk ladsr nsrh gSA ;fn 
𝑅  ,d ds fudV gks rks RSS dk eku ESS ds eku dh rqyuk esa cgqr de gksrk gSA 
vr,o] cgqr de gh 'ks"k cpsxkA bl çdkj] fdlh mPprj 𝑅  okys e‚My dks gh 
çkFkfedrk nh tkrh gSA cgjgky] vki ;g /;ku j[ksa fd cgqr gh mPp 𝑅  eku e‚My 
esa cgqlajs[krk dh fo|ekurk dks bafxr djrk gS ;fn 𝑅  dk eku rks vf/kd gks ijarq 
xq.kkadksa dk t&vuqikr lkaf[;dh; :i ls egRoiw.kZ u gks rks vkidks cgqlajs[krk dh 
tk¡p djuh pkfg,A 

pj 𝑅  çfrn'kZ vk¡dM+ksa ds vk/kkj ij gh ifjdfyr fd;k tkrk gSA rnuqlkj] e‚My esa 
lfEefyr O;k[;kRed pjksa ij gh 𝑅  ds vkdyu gsrq fopkj fd;k tkrk gSA e‚My esa 
lfEefyr ugha fd, x, pj vkfJr pj esa fopj.k ds fy, mÙkjnk;h ugha gksrsA 
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fofunsZ'ku =qfV gsrq 
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vf/kd O;k[;kRed pj tksM+s tkus ij 𝑅  o`f) dh çòfÙk n'kkZrk gSA rnuqlkj] ge 
e‚My dh O;k[;kRed 'kfä dks c<+kus ds fy, vkSj vf/kd O;k[;kRed pj tksM+us ds 
fy, yypkrs gSaA 

;fn ge fdlh e‚My esa vçklafxd O;k[;kRed pj tksM+rs gSa rks vkdyd vufHkur 
gksrs gSa] ijarq vkdydksa ds fopj.k esa o`f) vo'; gksrh gSA ,sls e‚Myksa ds vk/kkj ij gh 
gekjk iwokZuqeku vkSj fo'ys"k.k vfo'oluh; gks tkrk gSA 

mä dfBukbZ dks nwj djus ds fy, gh ge ^lek;ksftr&𝑅 * dk ç;ksx djrs gSaA bls 
𝑅  ls bafxr fd;k tkrk gS vkSj fuEukuqlkj ifjHkkf"kr fd;k tkrk gS& 

𝑅 = 1 −
( )⁄

( )⁄
 = 1 − (1 − 𝑅 )      … (14.4) 

tgk¡ n çs{k.kksa dh la[;k vkSj k lekJf;;ksa dh la[;k gSA tSlk fd vkidks Kkr gS TSS 
dk eku ¼𝑛 − 1½ vafdr Lora=rk dh dksfV n'kkZrk gS] tcfd ESS dk eku ¼𝑛 − 𝑘½ 
vafdr Lora=rk dh dksfV n'kkZrk gSA rnuqlkj] 𝑅  e‚My dh Lora=rk dh dksfV dks 
/;ku esa j[krk gSA in 𝑅  O;k[;kRed pj ds vfrfjä dks n.Muh; Bgjkrk gSA ;g 
ns[kk x;k gS fd in 𝑅  esa dsoy rHkh o`f) gksrh gS tc vfrfjä O;k[;kRed pj dk 
t-eku ¼fujis{k la[;k½ 1 ls vf/kd gksA vr% feF;k pjksa dks igpku dj e‚My ls ckgj 
fd;k tk ldrk gSA ;gk¡ fu;e ;g gS fd lHkh Lora= pjksa dk ,d gh vkfJr pj ds 
çfr lekJ;.k fd;k tkuk gSA 

;kn j[ksa fd ge 𝑅  ds fdUgha nks e‚Myksa dh rqyuk rHkh dj ldrs gSa tc muds 
vkfJr pj ,d leku gksaA mnkgj.k ds fy,] ;fn ,d e‚My esa O;k[;kRed pj Y gks 
vkSj nwljs e‚My esa O;k[;kRed pj logY gks rks ge bu nksuksa e‚Myksa dh rqyuk ugha 
dj ldrs gSaA 

14-3-2 ,dkbds lwpuk ekunaM ¼AIC½  

fdlh Hkh e‚My esa feF;k fofunsZ'ku dh igpku djus ds fy, ,d vU; fof/k ,dkbds 
lwpuk ekunaM ¼AIC½ viukbZ tkrh gSA tSlk fd ge uhps fn, x, lw= ls ns[k ldrs 
gSa] ;g fof/k lekJf;;ksa dh la[;k o`f) dks Hkh n.Muh; Bgjkrh gS& 

𝐴𝐼𝐶 = 𝑒 ⁄ ∑  = 𝑒 ⁄       … (14.5) 

tgk¡ k lekJf;;ksa ¼O;k[;kRed pj½ dh la[;k gS vkSj n leqfä;ksa dh la[;k gSA  

lehdj.k ¼14-5½ dks ge fuEukuqlkj vkSj Hkh ljy dj ldrs gSa& 

ln 𝐴𝐼𝐶 = + ln        … (14.6) 

tgk¡ ln 𝐴𝐼𝐶 ekunaM AIC dk çk—frd y?kqx.kd gS] vkSj   naMdkjd gSA  

;kn j[ksa fd ln AIC ds fdlh Hkh fuEurj eku okys e‚My dks csgrj ekuk tkrk gSA 
rnuqlkj] tc ge AIC ekunaM dk ç;ksx djds nks e‚Myksa dh rqyuk djrs gSa rks AIC ds 
de eku okys e‚My esa csgrj fofunsZ'ku ns[kk tkrk gSA bldk dkj.k cM+k gh ljy gSA 
,slk dksbZ Hkh vFkZferh; e‚My tks oxksaZ ds 'ks"k ;ksxQy dks de djrk gks] ,d csgrj 
fufnZ"V e‚My dgykrk gSA 
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vFkZferh; ekWMy 
fofunsZ'ku vkSj uSnkfud 
ijh{k.k 

14-3-3 'oktZ lwpuk ekunaM 

'oktZ lwpuk ekunaM ¼SIC½ Hkh Åij mfYyf[kr AIC ekunaM dh Hkk¡fr RSS ds eku ij 
fuHkZj djrk gSA ;g fof/k fdlh vFkZferh; e‚My ds =qfVghu fofunsZ'ku dk fo'ys"k.k 
djus ds fy, Hkh yksdfç; gSA ;gk¡ SIC ds eku dks fuEukuqlkj ifjHkkf"kr fd;k tkrk 
gS& 

𝑆𝐼𝐶 = 𝑛 ⁄ ∑
 =  𝑛 ⁄        … (14.7) 

;fn bls ge y?kqx.kd ds :i esa ysa rks lehdj.k ¼14-7½ fuEuor~ n'kkZ;k tk,xk & 

ln 𝑆𝐼𝐶  = ln 𝑛 + ln        … (14.8) 

tgk¡ [(𝑘 𝑛⁄ ) ln 𝑛] gh naMdkjd gSA ;g /;ku nsus dh ckr gS fd  SIC ekunaM AIC 
ekunaM dh rqyuk esa O;k[;kRed pj dks lfEefyr djus ds fy, ,d dBksjrj naM 
yxkrk gSA 

14-3-4 e‚yks dk Cp  ekunaM 

tc ge fdlh e‚My esa lHkh çklafxd pj 'kkfey ugha djrs gSa rks gekjs vkdyd 
vfHkur dgykrs gSaA e‚yks dk Cp ekunaM bl çdkj ds vfHkufr dk ewY;kadu ;g irk 
yxkus ds fy, djrk gS fd D;k fu"i{k vkdydksa ls dksbZ egRoiw.kZ fopyu mRiUu 
gksrk gSA bl çdkj] e‚yks dk Cp ekunaM çfrLi/khZ vFkZferh; e‚Myksa esa ls loksZÙke dk 
p;u djus esa gekjh lgk;rk djrk gSA 

;fn dqN O;k[;kRed pj fdlh e‚My ls gVk fn, tkrs gSa rks oxksaZ ds 'ks"k ;ksxQy 
¼RSS½ esa o`f) gksrh gSA pfy,] eku ysrs gSa fd okLrfod e‚My esa k lekJ;h gSaA bl 
e‚My ds fy, in 𝜎   gh okLrfod pj 𝜎  dk vkdyd gksxkA  

eku yhft, fd ge vius e‚My ls p lekJ;h gVk nsrs gSaA vc Nk¡Vdj NksVk dj 
fn, x, e‚My ls çkIr oxksaZ dk 'ks"k ;ksxQy 𝑅𝑆𝑆  dgyk,xkA e‚yks dk Cp ekunaM 
fuEufyf[kr lw= ij vk/kkfjr gksrk gS& 

𝐶 =  − (𝑛 − 2𝑝)      ... (14.9) 

tgk¡ n çs{k.kksa dh la[;k gSA 

mä 𝐶  ekunaM ds vuqlkj fdlh e‚My dks pqurs le; fuEure 𝐶  eku okys ekWMy 
dks ojh;rk nh tkrh gSA  

14-4 e‚My p;u ekunaM ds fo"k; esa lko/kkuh 

vc rd ge bl ckr ij tksj nsrs vk, gSa fd vFkZferh; e‚My vkfFkZd fl)kar vkSj 
rdZ ij gh vk/kkfjr gksus pkfg,A vr% fdlh Hkh vFkZferh; e‚My dks fudqafpr djrs 
le; vkidks fdlh Hkh pj dks 'kkfey djus vFkok NksM+ nsus dh lS)kafrd mi;qärk 
ij /;ku nsuk pkfg,A ,d lqfufnZ"V e‚My çkIr djus ds fy, lS)kafrd vo/kkj.kkvksa 
vkSj lac) 'kkL=ksa dh xgu le> vko';d gSA lkFk gh] os tks e‚My tks ge r; djrs 
gSa] mrus gh vPNs cu ikrs gSa ftrus fd vPNs gekjs }kjk ,d= fd, x, vk¡dM+s gksrs 
gSaA ;fn ,d= fd, x, vk¡dM+s cgqlajs[k.k vFkok Lolglaca/k ls xzLr u gksa rks gekjs 
ikl vis{kk—r vf/kd lq–<+ e‚My gksus dh laHkkouk gksrh gSA 
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tSlk fd igys mYys[k fd;k x;k gS] fdlh Hkh mi;qä e‚My ds p;u dk ekunaM 
eq[; :i ls mlds vk/kkjHkwr fl)kar vkSj ,df=r vk¡dM+ksa dh xq.koÙkk ij fuHkZj djrk 
gSA dbZ ckj ge nks pjksa ds chp dqN laca/k ns[krs gSaA gkyk¡fd ,slk laca/k lrgh vFkok 
feF;k gks ldrk gSA pfy,] ,d mnkgj.k ysrs gSaA fdlh pkSjkgs ij cÙkh yky gksus ij 
okgu #d tkrs gSaA bldk vFkZ ;g ugha gS fd lkeus yky cÙkh gksus ij okgu ugha 
py ldrsA bldk vFkZ ;g Hkh ugha gS fd pyrs okguksa ij ;krk;kr ladsrksa dk dksbZ 
gkfudkjd çHkko iM+rk gSA ;gk¡ ,dek= dkj.k gS& ;krk;kr fu;eksa dk ikyuA tc 
rd ge ;krk;kr ds fu;eksa dks ugha ns[krs vkSj fuxjkuh j[krs gq, ugha pyrs] rc rd 
gekjh foosd cqf) xyr gh lkfcr gksxhA vkfJr pj vkSj Lora= pj nksuksa gh fdlh 
vU; pj ls çHkkfor gks ldrs gSaA ,sls ekeyksa esa laca/k xyr lkfcr gks tkrk gSA 

vFkZferh; e‚Myksa ds p;u ds laca/k esa vkidks ,d eqís ij vkSj /;ku nsuk pkfg,A 
fofHkUu ijh{k.k ekunaM fHkUu&fHkUu e‚Myksa dk lq>ko ns ldrs gSaA mnkgj.k ds fy,] 
vkfFkZd rdZ ls dgk tk,xk fd fdlh Hkh fof'k"V eqís ds fy, nks laHkkfor vFkZferh; 
e‚My ¼tSls] e‚My A vkSj e‚My B½ gks ldrs gSaA vkidks ,slh fLFkfr dk lkeuk Hkh 
djuk iM+ ldrk gS fd ijh{k.k e‚My A dk lq>ko ns vkSj AIC ekunaM e‚My B dk 
lq>ko nsA ,slh fLFkfr;ksa esa vkidks ,dkf/kd ijh{k.k djus pkfg, vkSj mlds ckn gh 
lcls vPNk e‚My pquk tkuk pkfg,A lek;ksftr R-ofxZr] e‚yks dk 𝐶 ,P-eku] vkfn 

vFkZfefrfon~ dks fcuk vf/kd Li"Vrk ds fofHkUu lekJ;.k lehdj.kksa dh vksj ladsr 
dj ldrs gSaA  

bl çdkj] ge ;g fu"d"kZ fudky ldrs gSa fd e‚My p;u ds fy, Åij lwphc) 
dksbZ Hkh rjhdk vius vki esa i;kZIr ugha gSA fdlh vFkZferh; e‚My dks fufnZ"V djrs 
le; lac) 'kkL=ksa dh lS)kafrd le>] lVhd :i ls ,d= fd, x, vk¡dM+s] leL;k 
dh O;kogkfjd le>] vkSj lkekU; Kku dk dksbZ fodYi ugha gSA ^e‚My p;u ekunaM^ 
fo"k; ij foLr`r ppkZ ge ^BECC 142% O;kogkfjd vFkZfefr^ uked ikBîØe esa djsaxsA 

cks/k ç'u 1 

1) Li"V djsa fd e‚My fofunsZ'ku esa in 𝑅  in R2 ls csgrj ekunaM D;ksa gksrk gSA  

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

2) O;k[;k djsa fd vFkZferh; e‚My ds p;u esa AIC vkSj AIC ekunaM dSls ykxw fd, 
tkrs gSaA 

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 
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3) fdlh vFkZferh; e‚My dk p;u djrs le; vkidks D;k lko/kkuh cjruh pkfg,\ 

...........................................................................................................................

...........................................................................................................................

........................................................................................................................... 

........................................................................................................................... 

14-5 lkj&la{ksi  

fdlh mi;qä vFkZferh; e‚My dk p;u ,d nq"dj dk;Z gSA blds fy, gesa vius 
vFkZferh; e‚My ds vk/kkjHkwr vkfFkZd fl)kar vkSj rdZ dks /;ku esa j[kuk gksxkA fdlh 
fof'k"V eqís ds fy, vusd çfrLi/khZ e‚My gks ldrs gSaA 

,sls dqN ekunaM miyC/k gSa ftuds vk/kkj ij gh loksZÙke vFkZferh; e‚My dk p;u 
fd;k tkrk gSA ;s ekunaM gks ldrs gSa& 𝑅  vkSj e‚yks dk Cp ekunaMA bl bdkbZ esa 
bu ijh{k.k ekunaMksa ds lw=ksa dk Hkh o.kZu fd;k x;k gSA 

14-6 cks/k ç'uksa ds mÙkj vFkok ladsr  

cks/k ç'u 1 

1) geus R2 vkSj 𝑅   ds chp rqyuk ikBka'k 14-3-1 esa dh gSA in 𝑅   Lora=rk dh 
dksfV dks /;ku esa j[krk gSA 

2) vkidks AIC vkSj BIC ekunaMksa esa ç;qä ijh{k.k vk¡dM+ksa dk o.kZu djuk pkfg, ¼ns[ksa 
[kaM 14-3½A ijh{k.k vk¡dM+ksa ds U;wure eku okys e‚My dks çkFkfedrk nh tkrh 
gSA 

3) ikBka'k 14-4 dk v/;;u djsa vkSj mÙkj nsaA 

 

 
 



 
 

ifjf”k’V lkj.kh;k¡ 
lkj.kh A1: izlkekU; {ks= lkj.kh 

Z 0.00  0.01  0.02  0.03  0.04  0.05  0.06  0.07  0.08  0.09  

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359 

0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753 

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141 

0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517 

0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879 

0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224 

0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549 

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852 

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133 

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389 

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621 

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830 

1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015 

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177 

1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319 

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441 

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545 

1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633 

1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706 

1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767 

2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817 

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857 

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890 

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916 

2.4 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936 

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952 

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964 

2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974 

2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981 

2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986 

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990 
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lkj.kh A2: 𝟐 cVau dk µÉEÉÆÉÊiÉBÉE àÉÉxÉ  
 

df\area 0.1 0.05 0.025 0.01 0.005 

1 2.706 3.841 5.024 6.635 7.879 

2 4.605 5.991 7.378 9.210 10.597 

3 6.251 7.815 9.348 11.345 12.838 

4 7.779 9.488 11.143 13.277 14.860 

5 9.236 11.071 12.833 15.086 16.750 

  

6 10.645 12.592 14.449 16.812 18.548 

7 12.017 14.067 16.013 18.475 20.278 

8 13.362 15.507 17.535 20.090 21.955 

9 14.684 16.919 19.023 21.666 23.589 

10 15.987 18.307 20.483 23.209 25.188 

  

11 17.275 19.675 21.920 24.725 26.757 

12 18.549 21.026 23.337 26.217 28.300 

13 19.812 22.362 24.736 27.688 29.819 

14 21.064 23.685 26.119 29.141 31.319 

15 22.307 24.996 27.488 30.578 32.801 

  

16 23.542 26.296 28.845 32.000 34.267 

17 24.769 27.587 30.191 33.409 35.718 

18 25.989 28.869 31.526 34.805 37.156 

19 27.204 30.144 32.852 36.191 38.582 

20 28.412 31.410 34.170 37.566 39.997 

21 29.615 32.671 35.479 38.932 41.401 

22 30.813 33.924 36.781 40.289 42.796 

23 32.007 35.172 38.076 41.638 44.181 

24 33.196 36.415 39.364 42.980 45.559 

25 34.382 37.652 40.646 44.314 46.928 

26 35.563 38.885 41.923 45.642 48.290 

27 36.741 40.113 43.195 46.963 49.645 

28 37.916 41.337 44.461 48.278 50.993 

29 39.087 42.557 45.722 49.588 52.336 

30 40.256 43.773 46.979 50.892 53.672 
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lkj.kh A3: 𝒕 − cVau dk µÉEÉÆÉÊiÉBÉE àÉÉxÉ  
 

df\p 0.25 0.10 0.05 0.025 0.01 0.005 

1 1.0000 3.0777 6.3138 12.7062 31.8205 63.6567 

2 0.8165 1.8856 2.9200 4.3027 6.9646 9.9248 

3 0.7649 1.6377 2.3534 3.1825 4.5407 5.8409 

4 0.7407 1.5332 2.1318 2.7765 3.7470 4.6041 

5 0.7267 1.4759 2.0150 2.5706 3.3649 4.0321 

6 0.7176 1.4398 1.9432 2.4469 3.1427 3.7074 

7 0.7111 1.4149 1.8946 2.3646 2.9980 3.4995 

8 0.7064 1.3968 1.8595 2.3060 2.8965 3.3554 

9 0.7027 1.3830 1.8331 2.2622 2.8214 3.2498 

10 0.6998 1.3722 1.8125 2.2281 2.7638 3.1693 

11 0.6974 1.3634 1.7959 2.2010 2.7181 3.1058 

12 0.6955 1.3562 1.7823 2.1788 2.6810 3.0545 

13 0.6938 1.3502 1.7709 2.1604 2.6503 3.0123 

14 0.6924 1.3450 1.7613 2.1448 2.6245 2.9768 

15 0.6912 1.3406 1.7531 2.1315 2.6025 2.9467 

16 0.6901 1.3368 1.7459 2.1199 2.5835 2.9208 

17 0.6892 1.3334 1.7396 2.1098 2.5669 2.8982 

18 0.6884 1.3304 1.7341 2.1009 2.5524 2.8784 

19 0.6876 1.3277 1.7291 2.0930 2.5395 2.8609 

20 0.6870 1.3253 1.7247 2.0860 2.5280 2.8453 

20 0.6870 1.3253 1.7247 2.0860 2.5280 2.8453 

21 0.6864 1.3232 1.7207 2.0796 2.5177 2.8314 

22 0.6858 1.3212 1.7171 2.0739 2.5083 2.8188 

23 0.6853 1.3195 1.7139 2.0687 2.4999 2.8073 

24 0.6849 1.3178 1.7109 2.0639 2.4922 2.7969 

25 0.6844 1.3163 1.7081 2.0595 2.4851 2.7874 

26 0.6840 1.3150 1.7056 2.0555 2.4786 2.7787 

27 0.6837 1.3137 1.7033 2.0518 2.4727 2.7707 

28 0.6834 1.3125 1.7011 2.0484 2.4671 2.7633 

29 0.6830 1.3114 1.6991 2.0452 2.4620 2.7564 

30 0.6828 1.3104 1.6973 2.0423 2.4573 2.7500 

inf 0.6745 1.2816 1.6449 1.9600 2.3264 2.5758 
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   lkj.kh A4: 𝑭 − cVau dk µÉEÉÆÉÊiÉBÉE àÉÉxÉ (5% ºÉÉlÉÇBÉEiÉÉ dk Lrj) 

 

df2/

df1 1 2 3 4 5 6 7 8 9 10 

1 161.448 199.500 215.707 224.583 230.162 233.986 236.768 238.883 240.543 241.882 

2 18.513 19.000 19.164 19.247 19.296 19.330 19.353 19.371 19.385 19.396 

3 10.128 9.552 9.277 9.117 9.014 8.941 8.887 8.845 8.812 8.786 

4 7.709 6.944 6.591 6.388 6.256 6.163 6.094 6.041 5.999 5.964 

5 6.608 5.786 5.410 5.192 5.050 4.950 4.876 4.818 4.773 4.735 

6 5.987 5.143 4.757 4.534 4.387 4.284 4.207 4.147 4.099 4.060 

7 5.591 4.737 4.347 4.120 3.972 3.866 3.787 3.726 3.677 3.637 

8 5.318 4.459 4.066 3.838 3.688 3.581 3.501 3.438 3.388 3.347 

9 5.117 4.257 3.863 3.633 3.482 3.374 3.293 3.230 3.179 3.137 

10 4.965 4.103 3.708 3.478 3.326 3.217 3.136 3.072 3.020 2.978 

11 4.844 3.982 3.587 3.357 3.204 3.095 3.012 2.948 2.896 2.854 

12 4.747 3.885 3.490 3.259 3.106 2.996 2.913 2.849 2.796 2.753 

13 4.667 3.806 3.411 3.179 3.025 2.915 2.832 2.767 2.714 2.671 

14 4.600 3.739 3.344 3.112 2.958 2.848 2.764 2.699 2.646 2.602 

15 4.543 3.682 3.287 3.056 2.901 2.791 2.707 2.641 2.588 2.544 

16 4.494 3.634 3.239 3.007 2.852 2.741 2.657 2.591 2.538 2.494 

17 4.451 3.592 3.197 2.965 2.810 2.699 2.614 2.548 2.494 2.450 

18 4.414 3.555 3.160 2.928 2.773 2.661 2.577 2.510 2.456 2.412 

19 4.381 3.522 3.127 2.895 2.740 2.628 2.544 2.477 2.423 2.378 

20 4.351 3.493 3.098 2.866 2.711 2.599 2.514 2.447 2.393 2.348 

21 4.325 3.467 3.073 2.840 2.685 2.573 2.488 2.421 2.366 2.321 

22 4.301 3.443 3.049 2.817 2.661 2.549 2.464 2.397 2.342 2.297 

23 4.279 3.422 3.028 2.796 2.640 2.528 2.442 2.375 2.320 2.275 

24 4.260 3.403 3.009 2.776 2.621 2.508 2.423 2.355 2.300 2.255 

25 4.242 3.385 2.991 2.759 2.603 2.490 2.405 2.337 2.282 2.237 

26 4.225 3.369 2.975 2.743 2.587 2.474 2.388 2.321 2.266 2.220 

27 4.210 3.354 2.960 2.728 2.572 2.459 2.373 2.305 2.250 2.204 

28 4.196 3.340 2.947 2.714 2.558 2.445 2.359 2.291 2.236 2.190 

29 4.183 3.328 2.934 2.701 2.545 2.432 2.346 2.278 2.223 2.177 

30 4.171 3.316 2.922 2.690 2.534 2.421 2.334 2.266 2.211 2.165 

40 4.085 3.232 2.839 2.606 2.450 2.336 2.249 2.180 2.124 2.077 

60 4.001 3.150 2.758 2.525 2.368 2.254 2.167 2.097 2.040 1.993 

120 3.920 3.072 2.680 2.447 2.290 2.175 2.087 2.016 1.959 1.911 

inf 3.842 2.996 2.605 2.372 2.214 2.099 2.010 1.938 1.880 1.831 
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lkj.kh A4: 𝑭 − cVau dk µÉEÉÆÉÊiÉBÉE àÉÉxÉ (5% ºÉÉlÉÇBÉEiÉÉ dk Lrj) ¼Øe”k%½ 

 

df2/

df1 12 15 20 24 30 40 60 120 INF 

1 243.906 245.950 248.013 249.052 250.095 251.143 252.196 253.253 254.314 

2 19.413 19.429 19.446 19.454 19.462 19.471 19.479 19.487 19.496 

3 8.745 8.703 8.660 8.639 8.617 8.594 8.572 8.549 8.526 

4 5.912 5.858 5.803 5.774 5.746 5.717 5.688 5.658 5.628 

5 4.678 4.619 4.558 4.527 4.496 4.464 4.431 4.399 4.365 

6 4.000 3.938 3.874 3.842 3.808 3.774 3.740 3.705 3.669 

7 3.575 3.511 3.445 3.411 3.376 3.340 3.304 3.267 3.230 

8 3.284 3.218 3.150 3.115 3.079 3.043 3.005 2.967 2.928 

9 3.073 3.006 2.937 2.901 2.864 2.826 2.787 2.748 2.707 

10 2.913 2.845 2.774 2.737 2.700 2.661 2.621 2.580 2.538 

11 2.788 2.719 2.646 2.609 2.571 2.531 2.490 2.448 2.405 

12 2.687 2.617 2.544 2.506 2.466 2.426 2.384 2.341 2.296 

13 2.604 2.533 2.459 2.420 2.380 2.339 2.297 2.252 2.206 

14 2.534 2.463 2.388 2.349 2.308 2.266 2.223 2.178 2.131 

15 2.475 2.403 2.328 2.288 2.247 2.204 2.160 2.114 2.066 

16 2.425 2.352 2.276 2.235 2.194 2.151 2.106 2.059 2.010 

17 2.381 2.308 2.230 2.190 2.148 2.104 2.058 2.011 1.960 

18 2.342 2.269 2.191 2.150 2.107 2.063 2.017 1.968 1.917 

19 2.308 2.234 2.156 2.114 2.071 2.026 1.980 1.930 1.878 

20 2.278 2.203 2.124 2.083 2.039 1.994 1.946 1.896 1.843 

21 2.250 2.176 2.096 2.054 2.010 1.965 1.917 1.866 1.812 

22 2.226 2.151 2.071 2.028 1.984 1.938 1.889 1.838 1.783 

23 2.204 2.128 2.048 2.005 1.961 1.914 1.865 1.813 1.757 

24 2.183 2.108 2.027 1.984 1.939 1.892 1.842 1.790 1.733 

25 2.165 2.089 2.008 1.964 1.919 1.872 1.822 1.768 1.711 

26 2.148 2.072 1.990 1.946 1.901 1.853 1.803 1.749 1.691 

27 2.132 2.056 1.974 1.930 1.884 1.836 1.785 1.731 1.672 

28 2.118 2.041 1.959 1.915 1.869 1.820 1.769 1.714 1.654 

29 2.105 2.028 1.945 1.901 1.854 1.806 1.754 1.698 1.638 

30 2.092 2.015 1.932 1.887 1.841 1.792 1.740 1.684 1.622 

40 2.004 1.925 1.839 1.793 1.744 1.693 1.637 1.577 1.509 

60 1.917 1.836 1.748 1.700 1.649 1.594 1.534 1.467 1.389 

120 1.834 1.751 1.659 1.608 1.554 1.495 1.429 1.352 1.254 

inf 1.752 1.666 1.571 1.517 1.459 1.394 1.318 1.221 1.000 

 



198 
 

lkj.kh A4: 𝑭 − cVau dk µÉEÉÆÉÊiÉBÉE àÉÉxÉ (1% ºÉÉlÉÇBÉEiÉÉ dk Lrj) 
 

df2/ 

df1 1 2 3 4 5 6 7 8 9 10 

1 4052.181 4999.500 5403.352 5624.583 5763.650 5858.986 5928.356 5981.070 6022.473 6055.847 

2 98.503 99.000 99.166 99.249 99.299 99.333 99.356 99.374 99.388 99.399 

3 34.116 30.817 29.457 28.710 28.237 27.911 27.672 27.489 27.345 27.229 

4 21.198 18.000 16.694 15.977 15.522 15.207 14.976 14.799 14.659 14.546 

5 16.258 13.274 12.060 11.392 10.967 10.672 10.456 10.289 10.158 10.051 

6 13.745 10.925 9.780 9.148 8.746 8.466 8.260 8.102 7.976 7.874 

7 12.246 9.547 8.451 7.847 7.460 7.191 6.993 6.840 6.719 6.620 

8 11.259 8.649 7.591 7.006 6.632 6.371 6.178 6.029 5.911 5.814 

9 10.561 8.022 6.992 6.422 6.057 5.802 5.613 5.467 5.351 5.257 

10 10.044 7.559 6.552 5.994 5.636 5.386 5.200 5.057 4.942 4.849 

11 9.646 7.206 6.217 5.668 5.316 5.069 4.886 4.744 4.632 4.539 

12 9.330 6.927 5.953 5.412 5.064 4.821 4.640 4.499 4.388 4.296 

13 9.074 6.701 5.739 5.205 4.862 4.620 4.441 4.302 4.191 4.100 

14 8.862 6.515 5.564 5.035 4.695 4.456 4.278 4.140 4.030 3.939 

15 8.683 6.359 5.417 4.893 4.556 4.318 4.142 4.004 3.895 3.805 

16 8.531 6.226 5.292 4.773 4.437 4.202 4.026 3.890 3.780 3.691 

17 8.400 6.112 5.185 4.669 4.336 4.102 3.927 3.791 3.682 3.593 

18 8.285 6.013 5.092 4.579 4.248 4.015 3.841 3.705 3.597 3.508 

19 8.185 5.926 5.010 4.500 4.171 3.939 3.765 3.631 3.523 3.434 

20 8.096 5.849 4.938 4.431 4.103 3.871 3.699 3.564 3.457 3.368 

21 8.017 5.780 4.874 4.369 4.042 3.812 3.640 3.506 3.398 3.310 

22 7.945 5.719 4.817 4.313 3.988 3.758 3.587 3.453 3.346 3.258 

23 7.881 5.664 4.765 4.264 3.939 3.710 3.539 3.406 3.299 3.211 

24 7.823 5.614 4.718 4.218 3.895 3.667 3.496 3.363 3.256 3.168 

25 7.770 5.568 4.675 4.177 3.855 3.627 3.457 3.324 3.217 3.129 

26 7.721 5.526 4.637 4.140 3.818 3.591 3.421 3.288 3.182 3.094 

27 7.677 5.488 4.601 4.106 3.785 3.558 3.388 3.256 3.149 3.062 

28 7.636 5.453 4.568 4.074 3.754 3.528 3.358 3.226 3.120 3.032 

29 7.598 5.420 4.538 4.045 3.725 3.499 3.330 3.198 3.092 3.005 

30 7.562 5.390 4.510 4.018 3.699 3.473 3.304 3.173 3.067 2.979 

40 7.314 5.179 4.313 3.828 3.514 3.291 3.124 2.993 2.888 2.801 

60 7.077 4.977 4.126 3.649 3.339 3.119 2.953 2.823 2.718 2.632 

120 6.851 4.787 3.949 3.480 3.174 2.956 2.792 2.663 2.559 2.472 

inf 6.635 4.605 3.782 3.319 3.017 2.802 2.639 2.511 2.407 2.321 

 
  



199 
 

lkj.kh A4: 𝑭 − cVau dk µÉEÉÆÉÊiÉBÉE àÉÉxÉ (1% ºÉÉlÉÇBÉEiÉÉ dk Lrj)¼Øe”k%½ 

 

df2/ 

df1 12 15 20 24 30 40 60 120 INF 

1 6106.321 6157.285 6208.730 6234.631 6260.649 6286.782 6313.030 6339.391 6365.864 

2 99.416 99.433 99.449 99.458 99.466 99.474 99.482 99.491 99.499 

3 27.052 26.872 26.690 26.598 26.505 26.411 26.316 26.221 26.125 

4 14.374 14.198 14.020 13.929 13.838 13.745 13.652 13.558 13.463 

5 9.888 9.722 9.553 9.466 9.379 9.291 9.202 9.112 9.020 

6 7.718 7.559 7.396 7.313 7.229 7.143 7.057 6.969 6.880 

7 6.469 6.314 6.155 6.074 5.992 5.908 5.824 5.737 5.650 

8 5.667 5.515 5.359 5.279 5.198 5.116 5.032 4.946 4.859 

9 5.111 4.962 4.808 4.729 4.649 4.567 4.483 4.398 4.311 

10 4.706 4.558 4.405 4.327 4.247 4.165 4.082 3.996 3.909 

11 4.397 4.251 4.099 4.021 3.941 3.860 3.776 3.690 3.602 

12 4.155 4.010 3.858 3.780 3.701 3.619 3.535 3.449 3.361 

13 3.960 3.815 3.665 3.587 3.507 3.425 3.341 3.255 3.165 

14 3.800 3.656 3.505 3.427 3.348 3.266 3.181 3.094 3.004 

15 3.666 3.522 3.372 3.294 3.214 3.132 3.047 2.959 2.868 

16 3.553 3.409 3.259 3.181 3.101 3.018 2.933 2.845 2.753 

17 3.455 3.312 3.162 3.084 3.003 2.920 2.835 2.746 2.653 

18 3.371 3.227 3.077 2.999 2.919 2.835 2.749 2.660 2.566 

19 3.297 3.153 3.003 2.925 2.844 2.761 2.674 2.584 2.489 

20 3.231 3.088 2.938 2.859 2.778 2.695 2.608 2.517 2.421 

21 3.173 3.030 2.880 2.801 2.720 2.636 2.548 2.457 2.360 

22 3.121 2.978 2.827 2.749 2.667 2.583 2.495 2.403 2.305 

23 3.074 2.931 2.781 2.702 2.620 2.535 2.447 2.354 2.256 

24 3.032 2.889 2.738 2.659 2.577 2.492 2.403 2.310 2.211 

25 2.993 2.850 2.699 2.620 2.538 2.453 2.364 2.270 2.169 

26 2.958 2.815 2.664 2.585 2.503 2.417 2.327 2.233 2.131 

27 2.926 2.783 2.632 2.552 2.470 2.384 2.294 2.198 2.097 

28 2.896 2.753 2.602 2.522 2.440 2.354 2.263 2.167 2.064 

29 2.868 2.726 2.574 2.495 2.412 2.325 2.234 2.138 2.034 

30 2.843 2.700 2.549 2.469 2.386 2.299 2.208 2.111 2.006 

40 2.665 2.522 2.369 2.288 2.203 2.114 2.019 1.917 1.805 

60 2.496 2.352 2.198 2.115 2.028 1.936 1.836 1.726 1.601 

120 2.336 2.192 2.035 1.950 1.860 1.763 1.656 1.533 1.381 

inf 2.185 2.039 1.878 1.791 1.696 1.592 1.473 1.325 1.000 
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lkj.kh A5: MkfcZu okWVlu d-izfrn”ktZ dk µÉEÉÆÉÊiÉBÉE àÉÉxÉ (5% ºÉÉlÉÇBÉEiÉÉ dk Lrj) 

 
 
 



 

 

 “kCnkoyh 

vFkZferh; e‚My : ;s ,sls lkaf[;dh; e‚My gSa tks fofHkUu vkfFkZd pjksa ds chp laca/k 
fufnZ"V djrs gSaA 

vkdyu : fdlh Hkh çkpy dks vk¡dus vFkok mldk vuqeku yxkus dh 
çfØ;kA 

vlrr ;k–fPNd pj : ;g ,sls ;k–fPNd pjksa dks bafxr djrk gS tks dsoy x.kuh; eku 
xzg.k dj ldrs gksaA 

vof'k"V in 𝑒  : pj Y dk okLrfod eku vof'k"V in dks pj Y ds vkdfyr eku esa 
tksM+dj çkIr fd;k tkrk gSA vof'k"V in lef"V lekJ;.k Qyu 
ds ;k–fPNd =qfV in 𝑢  dk vkdfyr eku gksrk gSA 

fo'okL;rk varjky 
(confidence interval) 

: ;g varjky bl çkf;drk dks bafxr djrk gS fd dksbZ lef"V 
çkpy nh xbZ rkfydk ls fudkys x, Økafrd ekuksa dh 
'k̀a[kyk esa gh 'kkfey gksxkA 

vU;ksU; çfr:i pj 
(interactive dummy 
variable) 

: ;g DX dh Hkk¡fr ,d ,slk pj gksrk gS ftlesa ,d çfr:i 
pj vkSj ,dek=kRed pj gksrk gSA ;g gesa bl ckr dks ns[kus 
esa l{ke djus okys xq.kd :i esa ekuk tkrk gS fd nks lewgksa 
ds lekJ;.k xq.kkad leku gSa vFkok fHkUu gSaA blh çdkj] tc 
ekuk tkus okyk çdk;kZRed :i fuEufyf[kr çdkj dk gksrks 
;g ^vU;ksU; çfr:i^ dk mnkgj.k Hkh gks ldrk gS& 

Yi = β1 + β2D2i + β3Xi + β4(Di Xi) + ui. 

vody vojks/ku 
xq.kkad (differential 
intercept coefficient) 

: ,uksok e‚My 𝑌 = 𝛽 + 𝛽 𝐷 + 𝑢  esa pw¡fd dksbZ fujarj 
lekJ;.k js[kk 'kkfey ugha gksrh gS] çfrØe.k xq.kkad okLro 
esa ;g ekirk gS fd fopkjk/khu nks Jsf.k;ksa ¼tSls iq#"k@efgyk½ 
ds chp vojks/ku in dk eku fdruk fHkUu gSA blh dkj.k 
bls vf/kd mi;qä :i ls ^vody vojks/ku xq.kkad^ dgk 
tkrk gSA 

vl–'k lekJ;.k : ;g ,d ,slk mnkgj.k gS ftlesa vojks/ku vkSj lekJ;.k 
xq.kkad nksuksa gh fHkUu&fHkUu gksrs gSaA 

vkaf'kd lekJ;.k xq.kkad : ;s xq.kkad Y ds vkSlr eku esa ifjorZu dks ekirs gSa] ;Fkk] X esa 
)(YE  çfr bdkbZ ifjorZu] tcfd vU; O;k[;kRed pjksa ds eku 

fu;r jgsaxsA 

viw.kZ cgqlajs[krk : ;g ,d ,slk mnkgj.k gS ftlesa nks ;k nks ls vf/kd 
O;k[;kRed pj lglac) gksrs gSa ijarq os oLrqr% jSf[kd ugha 
gksrs gSaA 
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vf/kdre laHkkouk 
vkdy  

: vf/kdre laHkkouk vkdyu fdlh Hkh laHkkO;rk caVu ds çkpyksa dk 
vkdyu djus dh ,d ,slh fof/k gS ftlls laHkkouk Qyu dks 
vf/kdre fd;k tk ldrk gSA os çkpy tks çkf;drk Qyu dks 
vf/kdre djrs gSa] vf/kdre laHkkouk vkdy dgykrs gSaA dksbZ Hkh 
laHkkouk Qyu çkf;drk Qyu ls fHkUu gksrk gSA iwoZorhZ fdUgha 
çfrn'kZ vk¡dM+ksa ds fy, fdlh lkaf[;dh; e‚My dh lqekudrk 
ekirk gS] tcfd ijorhZ iqujkòÙk ;k–fPNd ijh{k.kksa dh fdlh 
'k̀a[kyk esa ,d fof'k"V laHkkfor ifj.kke vkrs jgus dh dksbZ la[;k 
gksrh gS] ftls ljy 'kCnksa esa ^çkf;drk eku^ dgk tkrk gSA 

,uksok ¼ANOVA½ 
ekWMy 

: ;g ,d ,slk lekJ;.k e‚My gS ftlesa dsoy ,d çfr:i 
O;k[;kRed pj gksrk gSA bldk çdk;kZRed :i bl çdkj gks 
ldrk gS % 𝑌 = 𝛽 + 𝛽 𝐷 + 𝑢  

,udksok ¼ANCOVA½ 
ekWMy 

: ;g ,d ,slk e‚My gS ftlesa ek=kRed vkSj çfr:i nksuksa pj 
'kkfey gksrs gSaA ,sls e‚My dk ;g :i gks ldrk gS % 
𝑌 = 𝛽 + 𝛽 𝐷 + 𝛽 𝑋 + 𝑢  

dk;Z&dkj.k laca/k : fofHkUu pjksa ds chp ,d ,slk laca/k ftlesa fdUgha nks pjksa ds chp 
dkj.krk vFkkZr~ dkj.k vkSj çHkko dk irk yxk;k tk ldrk gksA 

dkbZ&oxZ caVu : dkbZ&oxZ caVu ,d ,slk forj.k gS tks k Lora= ekud çlkekU;  
;k–fPNd pjksa ds oxksaZ dk ;ksxQy gksrk gSA 

dVd lekJ;.k : ;g cgqlajs[krk dh leL;k dks gy djus dh ,d fof/k gSA 
dVd lekJ;.k esa igyk pj.k pj dks ekudh—r djuk vkSj 
fQj ml ekudh—r pj ds lekJ;.k dks fØ;kfUor djuk 
gksrk gSA 

dksØsu&v‚dZV çfØ;k : ;g dksØsu&v‚dZV }kjk lq>kbZ xbZ :ikarj.k çfØ;k gSA ;g 
=qfV inksa ds chp lglaca/k xq.kkad ds eku dk vkdyu djus 
esa lgk;d fl) gksrh gSA 

xksYMQsYM&DokaM~V 
ijh{k.k 

: fo"kefolkfjrk ds ijh{k.k dh bl i)fr esa ge lcls igys 
çs{k.kksa dks Xi pj ds c<+rs Øe esa O;ofLFkr djrs gSaA fQj ge 
vk¡dM+k lewgksa ds chp ls C çs{k.kksa dks fudky ckgj djrs gSaA 
rnuqlkj] igys Hkkx esa (n – C)/2 çs{k.k vkSj vafre Hkkx esa (n 

– C)/2 çs{k.k nks lewgksa dk xBu djrs gSaA fQj ge oxksaZ 
RSS1 vkSj RSS2 dk viuk&viuk vof'k"V ;ksxQy çkIr 
djus ds fy, vkxs c<+rs gSaA ;gk¡ RSS1 y?kq Xi ekuksa ds 
vuq:i lekJ;.k ds fy, vkSj RSS2 ògÙkj Xi ekuksa ds fy, 
oxksaZ ds vof'k"V ;ksxQy ¼ RSS½ dks fu:fir djrk gSA ge 
fo"kefolkfjrk dh fo|ekurk dh tk¡p ds fy, F&ijh{k.k 
djrs gSaA 
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x‚l&ekdksZo çes; : ikjaifjd jSf[kd lekJ;.k e‚My dh vo/kkj.kkvksa ds rgr 
U;wure oxZ vkdyd loksZÙke jSf[kd vufHkur vkdyu 
¼BLUE½ fl) gksrs gSaA bldk vFkZ gS fd lHkh vufHkur 
jSf[kd vkdydksa ds oxZ esa lk/kkj.k U;wure oxZ ¼OLS½ 
vkdyu gh U;wure vFkok vYire fopj.k n'kkZrs gSaA 

MfcZu&o‚Vlu ijh{k.k 
¼d&ijh{k.k½ 

: ;g ijh{k.k çFke&dksfV Lolglaca/k dk irk yxkus esa enn 
djrk gSA blesa ç;ksx fd;k tkus okyk ijh{k.k çfrn'kZt 
fuEuor~ gS& 

𝑑 =
(𝑒 − 𝑒 )

𝑒
 

MfcZu h&çfrn'kZt : MfcZu&o‚Vlu rduhd rc dke djus esa foQy gks tkrh gS 
tc gekjs lekJ;.k e‚My esa vkfJr pj (dependent 
variable) dk i'pkf;r eku (lagged value) fdlh 
O;k[;kRed pj ds :i esa 'kkfey gksA ,sls e‚Myksa 
esa h&çfrn'kZt] tks fd MfcZu }kjk gh lq>k;k x;k gS] 
lekJ;.k e‚My esa Lolglaca/k dh fo|ekurk dk irk yxkus 
esa dkjxj fl) gksrk gSA 

fu/kkZjd ?kVd : ;g lekJ;.k lehdj.k ds fu;fer ?kVd dks fu:fir djrk gSA 
;g O;k[;kRed pj ds fn, x, ekuksa ds fy, vkfJr pj dk 
visf{kr eku gksrk gSA 

ifjdYiuk : ;g ,d ,slh vLFkk;h leqfä gksrh gS ftldk ge ijh{k.k djus dk 
çLrko djrs gSaA ;g lhfer lk{; ij vk/kkfjr gksrh gSA ifjdYiuk 
vkfFkZd fl)kar vFkok fdlh rdZ ds vk/kkj ijgh çfrikfnr dh 
tkrh gSA 

ijh{k.k dh 'kfä 
(power of a test)  

: lkaf[;dh; lkFkZdrk ds fdlh Hkh ijh{k.k dh 'kfä dks bl çkf;drk 
ds :i esa ifjHkkf"kr fd;k tkrk gS fd ;g fdlh Hkh vlR; 
'kwU;&Lrjh; ifjdYiuk dks vLohdkj dj nsxkA ijh{k.k dh 'kfä 
dk eku (1  ) ls n'kkZ;k tkrk gSA 

ikjaifjd jSf[kd 
lekJ;.k e‚My 
(classical linear 
regression model)  

: ;g ,d ,sls jSf[kd lekJ;.k e‚My dks bafxr djrk gS tks dqN 
fufnZ"V vo/kkj.kkvksa ds vk/kkj ij pjksa ds chp ,d js[kh; laca/k 
LFkkfir djrk gSA 

ifjdYiuk ijh{k.k 
(hypothesis testing) 

: ;g ijh{k.k bl ckr dk vkdyu djus ds fy, fd;k tkrk gS 
fd nh xbZ leqfä vFkok fu"d"kZ dfFkr ifjdYiuk ds vuqdwy 
gSa ;k ughaA ;gk¡^ lqlaxrrk^ 'kCn dk vFkZ gksrk gS & fn, x, 
;k ifjdfYir ewY; ds ^i;kZIr :Ik ls fudV^A ;g bl ckr 
dk Hkh ladsr djrk gS fd ,slh fLFkfr esa ge mfYyf[kr 
'kwU;&Lrjh; ifjdYiuk dks vLohdkj ugha djrs gSaA 
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iwokZuqeku (prediction)  : dksbZ Hkh lekJ;.k e‚My O;k[;k fd, tkus okys pjksa ds vk/kkj ij 
vkfJr pj esa fHkUurk dh O;k[;k djrk gSA O;k[;kRed pjksa ds 
ekuksa dks ns[krs gq, gh ge mä vkfJr pj ds eku dh Hkfo";ok.kh 
djrs gSaA vuqekfur eku okLrfod eku ls fHkUu gksrk gSA 

çkpy (parameter) : ;g fdlh pj dh eki gksrk gS vFkkZr~ ,d la[;kRed ek=k tks 
fdlh fn, x, tuleqnk; dh fo'ks"krk crkrh gSA 

çlkekU; caVu (normal 
distribution) 

: ;g ,d cgqr gh lkekU; çkf;drk caVu gksrk gSA bldk oØ ?kaVh 
ds vkdkj dk gksrk gS vkSj çlkekU; oØ ds uhps dk {ks=Qy 1 
gksrk gSA 

çlaHkkO; =qfV (standard 
error)  

: =qfV in mu pjksa ds çHkko dks fu:fir djrk gS tks lekJ;.k 
e‚My esa 'kkfey ugha gksrsA ;g Li"V gS fd ;fn ge vkfJr pj dks 
çHkkfor djus okys lHkh dkjdksa dks 'kkfey djus dk ç;kl djrs gSa 
rks Hkh nks pjksa ds chp dqN vartkZr ;k–fPNdrk fo|eku jgrh gh 
gSA 

çfr:i pj (dummy 
variable) 

: ,sls vusd pj gSa tks viuh ç—fr esa xq.kkRed gksrs gSaA Meh 
vFkkZRk~ çfr:i pjksa ds :i esa Hkh tkus tkus okys bu pjksa dks 
fHkUu&fHkUu çdkj ls lanfHkZr fd;k tkrk gS] tSls ladsrd pj] 
f}vk/kkjh pj] Js.khc) pj] vkSj f}Hkkftr pjA 

çfr:i pj tky 
(dummy variable 
trap) 

: fdlh çfr:i pj] ;Fkk fyax ¼iq#"k@efgyk½] tkfr ¼lkekU; 
/SC&ST/OBC½] vkfn ds çfr O;ä çfrfØ;k dks ^Js.kh^ dgk 
tkrk gSA ,slh Jsf.k;ksa dh ^la[;k^ ds vk/kkj ij gesa lekJ;.k 
esa çfr:i pj dh la[;k dks /;kuiwoZd 'kkfey djus ij 
fopkj djuk pkfg,A vkerkSj ij ;g ^Jsf.k;ksa dh la[;k ls 
,d de^ gksuk pkfg,A ,slk djus esa foQy jgus ij ge 
^çfr:i pj tky^ uked fLFkfr esa vk tkrs gSaA bldk vFkZ gS 
fd gesa çkpyksa ds fcuk fdlh vf}rh; vkdyu vFkok n{k 
vuqekuksa ds gh cgqlajs[k.k dh fLFkfr dk lkeuk djuk iM+ 
ldrk gSA çfr:iksa dh la[;k çLrqr djus dk lkekU; fu;e 
;g gS fd ;fn gekjs ikl m fo'ks"krk,¡ vFkok Jsf.k;k¡ gksa rks 
çLrqr fd, x, çfr:i pjksa dh la[;k  ^m – 1* gksuh pkfg,A 

iw.kZ cgqlajs[krk 
(perfect 
multicollinearity) 

: iw.kZ cgqlajs[krk ml fLFkfr dks n'kkZrh gS tc O;k[;kRed pj 
iwjh rjg ls lglac) gksrs gSaA bldk vFkZ gS fd O;k[;kRed 
pj ,d nwljs ds jSf[kd la;kstu gksrs gSaA 

ijh{k.k çfrn'kZt (test 
statistic) 

: dksbZ Hkh ijh{k.k çfrn'kZt ,d ekudh—r eku gksrk gS] tks fd 
ifjdYiuk ijh{k.k ds nkSjku fdlh çfrn'kZ ls ifjdfyr fd;k tkrk 
gSA ijh{k.k ds çfrn'kZtksa ds vk/kkj ij ge 'kwU;&Lrjh; ifjdYiuk 
dks vLohdkj vFkok Lohdkj dj ldrs gSA 
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ikdZ ijh{k.k (Park 
Test) 

: ;fn fdlh vk¡dM+k lewg esa fo"kefolkfjrk gksrh gS rks 
fo"kefolkfjrk fopj.k 2

i O;ofLFkr :i ls ,d ;k ,d ls 
vf/kd O;k[;kRed pjksa ls lac) gks ldrk gSA ,sls mnkgj.kksa 
esa ge ,d ;k ,d ls vf/kd X&pjksa ij dk 2

i lekJ;.k dj 
ldrs gSaA ikdZ&ijh{k.k esa viuk;k x;k ,slk gh dksbZ mikxe 
fo"kefolkfjrk dh fo|ekurk dk irk yxkus esa enn djrk 
gSA 

çkpyksa dk vkdyu : ;g çfØ;k ,sls ekfir vuqHkotU; vk¡dM+ksa ds vk/kkj ij çkpyksa ds 
eku dk vkdyu djus ls laca/k j[krh gS ftuesa dksbZ ;k–fPNd 
?kVd fo|eku gksA 

czq'k&x‚MÝs ¼BG½ 
ijh{k.k 

: Lolglaca/k dk irk yxkus ds fy, czq'k ,oa x‚MÝs çfØ;k ,d 
vis{kk—r vf/kd lkekU; ijh{k.k gSA ;g mu fLFkfr;ksa ij 
ykxw gksrk gS tgk¡ mPp dksfV dh LolekJ;.k ;kstuk,¡ gksrh 
gSaA 

cgqlajs[krk 
(multicollinearity) 

: ;g 'kCn ,d ,slh leL;k dks bafxr djrk gS ftlesa 
O;k[;kRed pj lglac) gksrs gSaA cgqlajs[krk ds eq[; y{k.k 

gSa& mPp 2R  vkSj fuEu t&vuqikrA 

Vkbi&I =qfV : lkaf[;dh; ifjdYiuk ijh{k.k esa Vkbi&I =qfV okLrfod 
'kwU;&Lrjh; ifjdYiuk dh =qfViw.kZ vLoh—fr gksrh gSA ;g eku 
vYQk Lrj dh lkFkZdrk ls n'kkZ;k tkrk gSA 

Vkbi&II =qfV : ;g =qfV rc gksrh gS tc ge fdlh ,slh 'kwU;&Lrjh; ifjdYiuk 
dks Lohdkj dj ysrs gSa tks okLro esa =qfViw.kZ gksA ;g vlR; fl) 
gksus ij 'kwU;&Lrjh; ifjdYiuk dks Lohdkj dj fy, tkus dh 
çkf;drk n'kkZrh gSA 

cgq lekJ;.k e‚My 
(multiple regression 
model) 

: dksbZ Hkh lk/kkj.k nks&pj lekJ;.k e‚My rc ,d cgq lekJ;.k 
e‚My cu tkrk gS tc ,d ls vf/kd O;k[;kRed pjksa dks 
lekJf;;ksa ds :i esa tksM+ fy;k tkrk gSA lcls ljy laHko cgq 
lekJ;.k e‚My ,d rhu&pj lekJ;.k gksrk gS] ftlesa ,d 
vkfJr pj vkSj nks O;k[;kRed pj gksrs gSaA 

ekud çlkekU; caVu : ;g ek/; 0 vkSj ekud fopyu 1 ds lkFk fdlh çlkekU; caVu dks 
bafxr djrk gSA 

eSfdu‚u&OgkbV& 
MsfoMlu ¼MWD½ 
ijh{k.k 

: eSfdu‚u&OgkbV&MsfoMlu ¼MWD½ ijh{k.k lekJ;.k ds fy, 
mi;qä Qyfud :i ds p;u gsrq ,d lQy ijh{k.k gSA ;g 
rhu vFkZ'kkfL=;ksa & tsEl eSfdu‚u] gsycVZ OgkbV vkSj jlsy 
MsfoMlu }kjk çfrikfnr fd;k x;k] blhfy, bldks MWD 
ijh{k.k ds :i esa tkuk tkrk gSA 
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;k–fPNd pj (random 
variable) 

: ,d ,slk pj tks mu ekuksa dks xzg.k djrk gS tks fdlh vfu;fer 
;k lka;ksfxd –';?kVuk ds la[;kRed ifj.kke gksaA 

jSf[kd lekJ;.k (linear 
regression) 

: jSf[kd lekJ;.k e‚My esa pjksa ds chp laca/k dk Qyfud :i 
js[kh; gksrk gSA 

fo"kefolkfjrk 
(heteroscedasticity) 

: ;fn in ui dk folj.k fo"ke gks vFkkZr~ og ,d çs{k.k esa nwljs 
çs{k.k ls fHkUu gks rks ,slh fLFkfr dks fo"kefolkfjrk ds 
mnkgj.k ds :i esa çLrqr fd;k tkrk gSA 

fopj.k dk fo'ys"k.k 
¼ANOVA½ 

: ;g ,d ,slh rduhd gS tks vk¡dM+ksa dh dqy fopj.k'khyrk 
dks nks Hkkxksa esa foHkkftr djrh gS] ;Fkk ,d lkaf[;dh; 
fopj.k vkSj nwljk ;k–fPNd fopj.k A 

oSdfYid ifjdYiuk 
(alternative 
hypothesis) 

: ifjdYiuk ijh{k.k esa oSdfYid ifjdYiuk ,d ,slh fLFkfr dk 
mYys[k djrs gS tks 'kwU; ifjdYiuk ds foijhr gksrh gSA ;g 
'kwU; dh Hkk¡fr gksrk gS] ;Fkk lekJ;.k xq.kkad 'kwU; ls fHkUu 
gksrk gSA ;g /kukRed vFkok _.kkRed gks ldrk gSA 

fo'okL;rk varjky 
(confidence interval) 
mikxe 

: lef"V çkpy dk ijh{k.k djus ds fy, okLrfod ijarq vKkr ek/; 
ds fo"k; esa fdlh fo'okL;rk varjky dk fuekZ.k fd;k tk ldrk 
gSA ;fn lef"V çkpy fo'okL;rk varjky ds Hkhrj gh gks rks 
'kwU;&Lrjh; ifjdYiuk Lohdkj dj yh tkrh gS( vU;Fkk bls fujLr 
dj fn;k tkrk gSA 

lkaf[;dh; fu"d"kZ 
(statistical inference)  

: ;g vk¡dM+ksa dk fo'ys"k.k djds çkpyksa ds varfuZfgr laHkkO;rk 
forj.k ds y{k.kksa dh mRifÙk dk irk yxkus dh çfØ;k dks bafxr 
djrk gSA 

lkgp;Z (association)  : ;g fofHkUu pjksa ds chp lg&laca/k vFkok laca/k dks bafxr djrk gSA 

lkaf[;dh; vuqfefr : ;g ;k–fPNd çfrn'kZu ds vk/kkj ij tula[;k çkpy ds fo"k; esa 
fu"d"kZ fudkyus dh fof/k dks bafxr djrk gSA 

lrr ;k–fPNd pj 
(continuous random 
variable) 

: ,sls ;k–fPNd pj tks fdlh varjky esa vuar la[;k esa eku ys 
ldrs gksa] lrr ;k–fPNd pj dgykrs gSaA 

lekJ;.k (regression) : dksbZ Hkh lekJ;.k fo'ys"k.k O;k[;kf;r ;k vkfJr pj vkSj Lora= 
;k O;k[;kRed pj ds laca/k ds v/;;u ls laca/k j[krk gSA 

lef"V lekJ;.k Qyu 
¼PRF½ 

: dksbZ Hkh lef"V lekJ;.k Qyu fdlh vkfJr pj vkSj fdlh Lora= 
;k O;k[;kRed pjksa ds leqPp; ds chp ,d lS)kafrd laca/k dh 
ifjdYiuk djrk gSA ;g ,d jSf[kd Qyu gksrk gSA ;g Qyu 
ifjHkkf"kr djrk gS fd dSls fdlh pj Y dh l'krZ çR;k'kk Lora= 
pj X esa ifjorZu ds çfr viuh çfrfØ;k nsrh gSA 
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lk/kkj.k U;wure oxZ 
fof/k (ordinary least 

squares method) 

: lk/kkj.k U;wure oxZ ¼OLS½ fdlh jSf[kd lekJ;.k e‚My esa vKkr 
çkpyksa ds vkdyu gsrq ,d fof/k dk uke gSA ;g fof/k =qfV;ksa ds 
oxksaZ ds ;ksxQy dks de djds fn[kkrh gSA 

lqekudrk  : vkleatu lq"Bqrk tks gesa ;g crkrh gS fd vkdfyr lekJ;.k js[kk 
okLrfod Y ekuksa ds çfr fdruh Js"B fl) gksrh gSA bl çdkj ds 
ekinaM dks fu/kkZj.k ds xq.kkad ds :i esa tkuk tkrk gS] ftls in 
R2 ls n'kkZ;k tkrk gSA ;g oxksaZ ds dqy ;ksx ¼ESS½ vkSj oxksaZ ds 
O;k[;kf;r ;ksxQy ¼TSS½ dk vuqikr gksrk gSA 

'kwU;&Lrjh; 
ifjdYiuk (null 

hypothesis)  

: 'kwU;&Lrjh; vFkok fujkdj.kh; ifjdYiuk ¼ftls LVª‚eSu 
ifjdYiuk Hkh dgk tkrk gS½ esa dgk x;k gS fd pjksa ds chp 
dksbZ laca/k ugha gksrkA ;g irk yxkus ds fy, fd D;k pj Y 
pj X ls fcYdqy Hkh lacaf/kr gS vFkok ugha] xq.kkadksa dks 
tkucw>dj 'kwU; ds :i esa pquk tkrk gSA ;fn pj X okLro 
esa e‚My ls lacaf/kr gksrk gS rks ge iwjh rjg ls 
'kwU;&fujkdj.kh; ifjdYiuk H0 dks oSdfYid ifjdYiuk H1 
ds i{k esa ;g vLohdkj dj fn, tkus dh vk'kk djsaxs fd og 
'kwU; ugha gSA 

f}i{kh; ifjdYiuk 
(two sided 

hypothesis) 

: ifjdYiuk ijh{k.k esa dksbZ Hkh lfEefJr ifjdYiuk mu ekuksa 
ds fdlh lewg dks lfEefyr djrh gS tks nh xbZ vFkok 
crkbZ xbZ 'kwU;&Lrjh; ifjdYiuk (null hypothesis) ds 
cjkcj u gksaA 

lkFkZdrk dk ijh{k.k : in H0 dks Lohdkj vFkok vLohdkj djus dk fu.kZ; çfrn'kZ 
vk¡dM+ksa ls çkIr ijh{k.k çfrn'kZt ds eku ds vk/kkj ij fd;k 
tkrk gSA bldk vFkZ gS fd çfrn'kZ ek/; vkSj lef"V ek/; 
ds chp dk varj lkaf[;dh; :i ls egRoiw.kZ gksrk gSA 
lkFkZdrk ds 5 çfr'kr Lrj ij fd, x, fdlh Hkh ijh{k.k dk 
vFkZ gksxk fd dsoy ik¡p çfr'kr ekeyksa esa gh ge xyr gksaxs 
vFkkZr~ fdlh fHkUu fu"d"kZ ij igq¡psaxsA 'ks"k 95 çfr'kr ekeyksa 
esa ge mlh fu"d"kZ ij igq¡psaxsA bldk vFkZ gS fd ge ftl 
fu"d"kZ ij vk jgs gSa mlds çfrn'kZ ckj&ckj ysus esa vFkok 
ml ijh{k.k ds ifj.kke ftldk ge ,d çfrn'kZ ds vk/kkj 
ij vkdyu dj jgs gSa ¼vFkkZRk~ 'kwU;&Lrjh; ifjdYiuk dks 
vLohdkj djuk ;k vLohdkj djuk½ esa gekjs ,d leku :i 
ls fy, x, 100 esa ls 95 ;k–fPNd çfrn'kksaZ esa fu"d"kZ ,d 
leku gh vkus dh laHkkouk gksxhA 

leorhZ lekJ;.k : ;g ,d ,slk mnkgj.k gS ftlesa nks lekJ;.kksa esa ,d gh 
vojks/ku gksrk gS ijarq çfrØe.k fHkUu&fHkUu gksrs gSaA 
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lekukarj lekJ;.k : ;g ,d ,slk mnkgj.k gS ftlesa nks lekJ;.k xq.kkad ,d 
leku gksrs gSa ijarq muds vojks/ku (intercept) fHkUu&fHkUu 
gksrs gSaA 

lek;ksftr 𝑹𝟐 : lek;ksftr 𝑅  ,d ,slk ekinaM gS tks lekJ;.k e‚My esa 
lqekudrk dh lhek dk çxzg.k djrk gSA bldk ç;ksx fo'ks"k :i 
ls rc fd;k tkrk gS tc fdlh dks O;k[;kRed pjksa dh fHkUu 
la[;k okys nks lekJ;.k e‚Myksa dh rqyuk djuh gksrh gSA ;g rF; 
dks ‘n – k’ dh Hkk¡fr Lora=rk dh dksfV esa 'kkfey djds vkdfyr 
çkpyksa dh la[;k dks fglkc esa ysrk gSA 

lgk;d lekJ;.k : ;g inca/k 'ks"k O;k[;kRed pjksa ij O;k[;kRed pjksa esa ls 
fdlh ,d ds lekJ;.k dks bafxr djrk gSA 

lefolkfjrk 
(homoscedasticity) 

: ikjaifjd jSf[kd lekJ;.k e‚My ¼CLRM½ dh ,d egRoiw.kZ 
vo/kkj.kk ;g gS fd fdlh Hkh lef"V lekJ;.k Qyu ¼PRF½ 
esa =qfV in ui lefolkfjrk n'kkZrk gS vFkkZr~ mldk fopj.k 
,d leku gh jgrk gSA bl vo/kkj.kk dks lefolkfjrk ds 
:i esa tkuk tkrk gSA 

lkekU; fo"kefolkfjrk 
ijh{k.k 

: ;g fdlh Hkh lekJ;.k e‚My esa fo"kefolkfjrk dh fo|ekurk 
dk ijh{k.k djus dh ,d fof/k gSA blesa ewy lekJ;.k ls 
çkIr vof'k"Vksa dks ewy pjksa] muds ofxZr ekuksa vkSj muds 
vU;ksU; xq.ku ij ofxZr vkSj çfrØfer fd;k tkrk gSA blesa 
ewy X pj dh vfrfjä vxf.kr la[;k,¡ tksM+h tk ldrh gSaA 

Lolglaca/k 
(autocorrelation)  

: ikjaifjd jSf[kd lekJ;.k e‚My ;g ekudj pyrk gS fd 
;k–fPNd =qfV in ,d nwljs ls lac) ugha gksrs gSaA nwljs 
'kCnksa esa] çR;sd çs{k.k ls tqM+s =qfV inksa ds chp dksbZ laca/k 
ugha gksrk gSA bl vo/kkj.kk dks 'kwU; fdlh Lolglaca/k dh 
/kkj.kk ds :i esa tkuk tkrk gSA 

lkaf[;dh; ifjdYiuk : ;g lef"V çkpy ds fo"k; esa ,d vo/kkj.kk gSA ;g vo/kkj.kk lR; 
gks Hkh ldrh gS vkSj ugha HkhA ;g lkaf[;dh; ifjdYiuk ifjdYiuk 
ijh{k.k ds vk/kkj ij ;k rks Loh—r dj yh tkrh gS ;k fQj 
vLoh—r dj nh tkrh gSA 

'kwU;&Lrjh; ifjdYiuk : ;g ifjdYiuk n'kkZrh gS fd fufnZ"V lef"V ds Hkhrj dksbZ lkFkZd 
varj ugha gksrk gS( çsf{kr varj eq[; :i ls çfrn'kZu vFkok 
ç;ksxkRed =qfV ds dkj.k gksrk gSA 

lkFkZdrk dk ijh{k.k 
mikxe 

: vuqfefr dh ;g fof/k 'kwU;&Lrjh; ifjdYiuk dks vLohdkj vFkok 
Lohdkj djus ds fy, ç;ksx dh tkrh gSA ;g mikxe fdlh Hkh 
lkaf[;dh; vuqfefr dks fØ;kfUor djus ds fy, ijh{k.k çfrn'kZt 
dk ç;ksx djrk gSA 
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F&caVu : ;g ,d nk,¡&frjNk caVu gksrk gS ftldk ç;ksx fopj.k ds 
fo'ys"k.k ds fy, fd;k tkrk gSA fdlh Hkh F&vk¡dM+s dk ç;ksx 
lkaf[;dh; e‚Myksa dh rqyuk djus vkSj ml e‚My dh igpku 
djus ds fy, fd;k tkrk gS tks tula[;k ds fy, lokZf/kd mi;qä 
gksA 

p&eku : ;g eku ml le; lkFkZdrk dk fuEure Lrj gksrk gS tc 
'kwU;&Lrjh; ifjdYiuk dks vLohdkj fd;k tk ldrk gksA 

t&caVu  : ;g ,d ,sls lrr çkf;drk caVu dks bafxr djrk gS tks lkekU; 
:i ls cafVr tula[;k ds ek/; dk vkdyu djrs gq, çkIr fd;k 
tkrk gS] tgk¡ çfrn'kZ vkdkj NksVk gksrk gS vkSj tula[;k ekud 
fopyu vKkr gksrk gSA 
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