
 

bdkbZ 4 ljy jSf[kd lekJ;.k e‚My % vkdyu  
 

bdkbZ dh :ijs[kk  

4-0   mís';  

4-1  fo’k;&izos”k   

4-2  lef"V lekJ;.k Qyu ¼PRF½ 

 4-2-1 fu;rkRed ?kVd  

  4-2-2 çlaHkkO; ?kVd 

4-3   çfrn'kZ lekJ;.k Qyu ¼SRF½ 

4-4 ikjaifjd lekJ;.k e‚My dh vo/kkj.kk,¡ 

4-5   vkdyu dh lk/kkj.k U;wure oxZ fof/k  

4-6 OLS vkdydksa ds chtxf.krh; xq.k/keZ  

4-7  fu/kkZj.k xq.kkad (coefficient of determination) 

  4-7-1  R2 dh lax.kuk dk lw=  

 4-7-2  lqekudrk gsrq F&çfrn'kZt 

 4-7-3  pj F vkSj R2   ds chp laca/k 

 4-7-4  pj F vkSj t2 ds chp laca/k 

4-8  lkj&la{ksi    

4-9  cks/k ç'uksa ds mÙkj vFkok ladsr  

4-0 mís';  
çLrqr bdkbZ dks i<+us ds ckn vki bl ;ksX; gksaxs fd & 

 ikjaifjd jSf[kd lekJ;.k e‚My dh O;k[;k dj ldsa( 

 lef"V lekJ;.k Qyu ¼PRF½ vkSj çfrn'kZ lekJ;.k Qyu ¼SRF½ ds chp varj Li"V dj 
ldsa( 

 lk/kkj.k U;wure oxZ ¼OLS½ vkdyd Kkr dj ldsa( 

 lk/kkj.k U;wure oxZ ¼OLS½ vkdydksa ds xq.k/keZ crk ldsa(  

 lekJ;.k Qyu ls tqM+h lqekudrk laca/kh ladYiuk dks Li"V dj ldsa( rFkk  

 fu/kkZj.k dk xq.kkad ,oa mlds xq.k/keksaZ dk o.kZu dj ldsaA  
 

4-1 fo’k;&izos”k   

bl ikBîØe ds varxZr ^BECC 107% vFkZ'kkL= ds fy, lkaf[;dh; çfof/k;k¡̂  dh bdkbZ 5 esa 
geus lglaca/k vkSj lekJ;.k fo"k;ksa ij ppkZ dh FkhA ml bdkbZ esa geus lekJ;.k dh 
vo/kkj.kk ds fo"k; esa ,d laf{kIr fopkj çLrqr fd;k FkkA ge igys ls gh tkurs gSa fd 

                                                
 M‚- iwtk 'kekZ] lgk;d izk/;kid] nkSyr jke d‚yst] fnYyh fo'ofo|ky;A 
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ljy jSf[kd lekJ;.k    
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lekJ;.k fo'ys"k.k esa nks çdkj ds pj gksrs gS] ;Fkk & i½ vkfJr ¼;k O;k[;kf;r½ pj] vkSj ii½ 
Lora= ¼;k O;k[;kRed½ pjA tSlk fd ;ss uke ¼O;k[;kf;r vkSj O;k[;kRed½ bafxr djrs gSa] 
vkfJr pj dh O;k[;k Lora= pj }kjk dh tkrh gSA 

vkerkSj ij ge vkfJr pj dks Y vkSj Lora= pj dks X ds :i esa fu:fir djrs gSaA eku 
yhft, fd geus ,d ?kjsyw losZ{k.k fd;k vkSj X vkSj Y esa n çs{k.kksa ds tksM+s ,d= fd,A pj X 
vkSj Y ds chp laca/k vusd :i ys ldrs gSaA lkekU; O;ogkj esa ;g laca/k fdlh xf.krh; 
lehdj.k ls n'kkZ;k tkrk gSA bu lehdj.kksa esa lcls ljy jSf[kd lehdj.k gksrk gSA bldk 
vFkZ gS fd X vkSj Y ds chp laca/k ,d lh/kh js[kk ds :i esa gksrk gS] vkSj blhfy,] bls jSf[kd 
lekJ;.k dgk tkrk gSA tc ;g lehdj.k oØksa dk çfrfuf/kRo djrk gS ¼u fd fdlh lh/kh 
js[kk dk½ rks lekJ;.k dks ^xSj&js[kh;^ vFkok ^oØh;^ dgk tkrk gSA 

bl çdkj] lkekU; fu;ekuqlkj] mä laca/k dks ge X vkSj Y ds chp laca/k ds :i esa O;ä dj 
ldrs gSa] tSlk fd uhps lehdj.k ¼4-1½ esa n'kkZ;k x;k gS & 

𝑌 = 𝑓(𝑋)         … (4.1) 

bl [kaM esa ¼bdkbZ 4] 5 vkSj 6½ ge dsoy nks pjksa okys ljy jSf[kd lekJ;.k e‚Myksa ij gh 
fopkj djsaxsA ,d ls vf/kd O;k[;kRed pj okys cgq lekJ;.k e‚My ij vxys [kaM esa ppkZ 
dh tk,xhA 

fdlh Hkh lekJ;.k fo'ys"k.k ds mís'; fuEuor~ gks ldrs gSa& 

 Lora= pjksa ds eku Kkr gksus ij vkfJr pj ds ek/; vFkok vkSlr eku dk vkdyu 
djukA  

 varfuZfgr vkfFkZd fl)kar ds laca/k esa ifjdYiukvksa dk ijh{k.k djukA mnkgj.k ds fy,] 
ge bl ifjdYiuk dk ijh{k.k dj ldrs gSa fd ek¡x dh ewY; yksprk ¼&½1 gksrh gS] ;Fkk 
ek¡x iwjh rjg ls ykspnkj gksrh gS] ;g ekurs gq, fd ek¡x dks çHkkfor djus okys vU; 
dkjdksa dks fu;r j[kk x;k gSA  

 Lora= pjksa ds eku Kkr gksus ij vkfJr pj ds ek/; eku dk iwokZuqeku O;ä djukA 

4-2 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 
fdlh leqPp; ds chp ,d lS)kafrd laca/k dh ifjdYiuk djrk gSA ;g ,d jSf[kd Qyu 
gksrk gSA ;g Qyu gh ifjHkkf"kr djrk gS fd dSls fdlh pj Y dh l'krZ çR;k'kk Lora= pj X 
esa ifjorZuksa ds çfr viuh çfrfØ;k O;ä djrh gSA 

𝑌 = 𝐸(𝑌 |𝑋 ) + 𝑢        … (4.2) 

mä Qyu esa ,d f̂u;rkRed^ vFkkZr~ fu/kkZj.kkRed ?kVd 𝐸(𝑌|𝑋) vkSj ,d ^çlkekU;^ vFkkZr~ 
xSj&fu;rkRed ?kVd] 𝑢 ] gksrk gS] tSlk fd lehdj.k ¼4-2½ esa n'kkZ;k x;k gSA ;gk¡ gekjk 

ljksdkj vkfJr pj ¼X½ ds fn, x, ekuksa ij l'krZ vkfJr pj ¼Y½ ds fu/kkZjd rRoksa dh tk¡p 
djus ls gh jgsxkA 
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lekJ;.k ekWMYk % 
f}&pjh; mnkgj.k 

4-2-1 fu;rkRed ?kVd  

pj Y dh l'krZ çR;k'kk lekJ;.k e‚My ds fu;rkRed ?kVd dk xBu djrh gSA ;g ,d 
fu;rkRed js[kk ds :i esa çkIr gksrk gSA bls lef"V lekJ;.k js[kk ¼population regression 

line - PRL½ ds uke ls Hkh tkuk tkrk gSA nwljh vksj] xSj&fu;rkRed ;k çlkekU; ?kVd dks 
pj 𝑢  ls bafxr ,d ;k–fPNd =qfV in (random error term) }kjk n'kkZ;k tkrk gSA 

pfy,] ,d mnkgj.k ysrs gSaA eku yhft, fd ge lef"V ds ,d leqPp; ds fy, lkIrkfgd 
O;; ij lkIrkfgd O;fäxr ç;ksT; vk; ¼PDI½ ds çHkko dh tk¡p djuk pkgrs gSaA blds fy, 
ge lkIrkfgd PDI dks Lora= pj ¼Y½ vkSj lkIrkfgd O;; dks vkfJr pj ¼X½ ds :i esa ysdj 
pysaxsA lkIrkfgd PDI ds çR;sd fn, x, eku ds fy, lkIrkfgd O;; dk vkSlr eku Å/okZ/kj 
v{k ij vafdr fd;k tkrk gSA  

mPp vk;oxZ ds yksx vis{kk—r vf/kd [kpZ djus dh laHkkouk j[krs gSa] vr% lgt Kku ls] 
lkIrkfgd PDI vkSj lkIrkfgd O;; ds chp laca/k ldkjkRed gksrk gSA rnuqlkj] fuEufyf[kr 
lef"V lekJ;.k js[kk çkIr dh tkrh gS vkSj ,d ys[kkfp= ij vafdr dj nh tkrh gS] tSlk 
fd uhps Li"V fd;k x;k gS& 

𝐸(𝑌 |𝑋 ) = 𝛽 + 𝛽 𝑋       … (4.3) 

;g /;ku nsus dh ckr gS fd lehdj.k ¼4-3½ esa 𝛽  vkSj 𝛽  çkpy gSaA ;gk¡ 𝛽 lef"V lekJ;.k 
Qyu dk vojks/ku gSA ;g O;k[;kRed pj ds 'kwU; gksus ij vkfJr pj ds visf{kr eku dks 
bafxr djrk gSA blds vykok] 𝛽  lef"V lekJ;.k Qyu dk çfrØe.k gSA ;g ml ifjek.k 
dks bafxr djrk gS ftlds }kjk Lora= pj esa ,d bdkbZ ifjorZu gksus ij vkfJr pj cny 
tk,xkA lef"V çkpy lef"V esa vkfJr pj vkSj Lora= pj ds chp laca/k dk o.kZu djrs gSaA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                       fp= 4-1% lkIrkfgd O;fäxr ç;ksT; vk; 

lkIrkfgd O;; 

0  

lkIrkfgd O;fäxr ç;ksT; vk; 
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Åij fn, x, fp= 4-1 esa ?ksjs x, fcanqvksa dks /;ku ls ns[ksaA ;s fcanq fofHkUu 𝑋  ds vuq:i Y 
ds ek/; ;k vkSlr eku dks fu:fir djrs gSaA bUgsa gh l'krZ ek/; ;k l'krZ visf{kr eku dgk 
tkrk gSA ;fn ge Y ds fofHkUu visf{kr ekuksa dks tksM+ nsrs gSa rks ifj.kkeh js[kk,¡ lef"V 
lekJ;.k js[kk ¼PRL½ dgykrh gSaA 

4-2-2  çlaHkkO; ?kVd  

tc ge fdlh çfrn'kZ ls vk¡dM+s ,d= djrs gSa rks ge X vkSj Y ds chp dksbZ fu;rkRed 
laca/k ugha cukrs gSaA mnkgj.k ds fy,] ,d leku Lrj dh vk; ds fy, nks O;fä;ksa dk O;; 
fHkUu&fHkUu gks ldrk gSA eku yhft, fd nks O;fä gSa] ftudh dqy ekfld vk; #- 20]000 
çfr ekg gSA tcfd ,d O;fä dk ekfld [kpZ #- 15]000 gS] nwljs O;fä dk ekfld [kpZ #- 
19]000 gks ldrk gSA nwljs O;fä ds ekfld [kpZ esa varj mldh LokLF; fLFkfr ;k thou 'kSyh 
ds dkj.k vf/kd gks ldrk gSA vkfJr pj esa bl çdkj ds varj dk çxzg.k çlkekU; =qfV in 
}kjk fd;k tkrk gSA fp= 4-1 esa pj X ds fdlh fof'k"V eku ds fy, pj Y ds eku dks ,d 
Å/okZ/kj fcanqfdr js[kk }kjk n'kkZ;k x;k gSA pj X ds fdlh fof'k"V eku ds fy, pj Y dk 
visf{kr eku ?ksj fn;k x;k gS ¼ns[ksa fp= 4-1½A 

bl çdkj] X vkSj Y ds chp çlkekU; laca/k fufnZ"V djus dh vko';drk gksrh gSA çfrn'kZ 
lekJ;.k Qyu ¼sample regression function - SRF½ dk fofunsZ'ku fuEuor~ gksrk gS & 

𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢        … (4.5) 

mä lehdj.k ¼4-5½ esa in 𝑢  dks gh çlkekU; =qfV ;k ;k–fPNd =qfV dgk tkrk gSA 

bl lehdj.k ¼4-5½ dk igyk ?kVd fu;rkRed ?kVd (𝛽 + 𝛽 𝑋 ) dgykrk gS] ftl ij ge 
igys gh ppkZ dj pqds gSaA ;g fu;rkRed ?kVd gh fopkjk/khu mnkgj.k esa ek/; ;k vkSlr O;; 
dgykrk gSA bl fu;rkRed ?kVd dks fu;fer ;k fu/kkZj.kkRed ?kVd Hkh dgk tkrk gSA 

;gk¡ nwljk ?kVd 𝑢  ;k–fPNd ?kVd dgykrk gS ¼vk; ds vykok vU; dkjdksa }kjk 
xSj&O;ofLFkr :i ls fu/kkZfjr½A =qfV in 𝑢  dks ^jo ?kVd^ (noise component) ds :i esa 
Hkh tkuk tkrk gSA =qfV in 𝑢  ,d ;k–fPNd pj gksrk gSA vr% ?kVd 𝑢  dk eku fu;af=r 
vFkok Kkr ugha fd;k tk ldrk gSA 

fdlh Hkh lekJ;.k e‚My esa =qfV in 𝑢  dks 'kkfey djus ds rhu dkj.k gksrs gSa] ;Fkk & ¼i½ 
;g =qfV in mu pjksa ds çHkko dks n'kkZrk gS ftUgsa ml lekJ;.k e‚My esa Li"V :i ls çLrqr 
u fd;k x;k gksA mnkgj.k ds fy,] ,sls vusd pj gksrs gSa tks fdlh ?kj ds miHkksx O;; dks 
çHkkfor djrs gSa ¼tSls ifjokj ds lnL;ksa dh la[;k] LokLF; dh fLFkfr] ikl&iM+ksl] vkfn½A ;s 
pj vkfJr pj dks çHkkfor djrs gSa] vkSj X ,oa Y ds chp varHkwZr ;k–fPNdrk fo|eku gksrh 
gSA ¼ii½ ekuo O;ogkj iwokZuqes; ugha gksrkA bl çdkj dh vfu;ferrk dk fparu ,oa çxzg.k  
;k–fPNd =qfV in }kjk gh fd;k tkrk gSA ¼iii½ vk¡dM+ksa dks ekius esa =qfV;k¡ lkeus vkrh gSa] 
tSls okf"kZd ikfjokfjd vk; dk iw.kkaZdu] fo|ky; ls dbZ Nk=ksa dh vuqifLFkfr] vkfnA 

mä vfu;ferrk ds dkj.k gh vk¡dM+ksa dk okLrfod eku ;k rks vkfJr pj ds visf{kr eku ls 
Åij jgrk gS ;k fQj uhpsA nwljs 'kCnksa esa] okLrfod eku vkSlr] ;Fkk fu;fer ?kVd ls 
fopfyr gks tkrk gSA  

lef"V lekJ;.k Qyu vkSj lef"V lekJ;.k js[kk ¼PRL½ dh çkjafHkd vo/kkj.kk dks le> ysus 
ds ckn vc vxys ikBka'k esa çfrn'kZ dk ç;ksx dj bl js[kk ¼PRL½ ds vkdyu dk o.kZu fd;k 
tk,xkA 
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cks/k ç'u 1 

1) fdlh lekJ;.k e‚My dk vkdyu fdu mís';ksa dks ysdj fd;k tkrk gS\ 

………………………………………………………………………...…………

……………………………………………………………...…………………… 

2) vkfJr pjksa dk vkSlr eku muds okLrfod eku ls fHkUu D;ksa gksrk gS\ 

………………………………………………………………………...…………

……………………………………………………………...…………………… 

3) fdlh lekJ;.k e‚My esa ge =qfV in ¼𝒖𝒊½ D;ksa 'kkfey djrs gSa\ 

………………………………………………………………………...…………

……………………………………………………………...…………………… 

4-3 izfrn”kZ lekJ;.k Qyu ¼SRF½ 

gesa dnkfpr gh leLr lef"V ls lacaf/kr vk¡dM+s miyC/k gks ldrs gSaA gekjs ikl lef"V ls 
fy;k x;k dksbZ ,d çfrn'kZ ek= gh gksrk gSA rnuqlkj gesa lef"V çkpyksa dk vkdyu djus ds 
fy, çfrn'kZ dk gh ç;ksx djus dh vko';drk iM+rh gSA çfrn'kZu mPpkopu vFkok çfrn'kZu 
=qfV ds dkj.k ge lef"V lekJ;.k js[kk ¼PRL½ dk irk yxkus esa foQy jg ldrs gSaA eku 
yhft, fd gekjs ikl nh xbZ lef"V ls fy, x, nks çfrn'kZ gSaA bu çfrn'kksaZ dk vyx&vyx 
ç;ksx djds ge çfrn'kZ lekJ;.k js[kk,¡ ¼SRL½ çkIr djrs gSaA ,d çfrn'kZ lef"V dk 
çfrfuf/kRo djrk gSA fp= 4-2 esa geus ;s nksuksa çfrn'kZ lekJ;.k js[kk,¡  SRL1  vkSj SRL2 ds 
uke ls n'kkZbZ gSaA 

 

 

 

 

 

 

 

 

 

 

 

 

fp= 4-2% nks çfrn'kZ lekJ;.k js[kk,¡ 

mä nksuksa çfrn'kZ lekJ;.k js[kk,¡ lef"V lekJ;.k js[kk dks fu:fir djrh gSaA gkyk¡fd] 
çfrn'kZu esa mrkj&p<+ko ds dkj.k bu nksuksa js[kkvksa ¼SRL½ ds çfrØe.k vkSj vojks/ku 

SRL2 

0 

O;; 

 

SRL1 

PDI 
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fHkUu&fHkUu gSaA lef"V lekJ;.k Qyu ¼PRF½ ds vuq:i] tks fd lef"V lekJ;.k js[kk 
¼PRL½ dks vo'kk;h djrk gS] ge çfrn'kZ lekJ;.k js[kk ¼SRL½ vkSj =qfV in 𝑢  ls ;qä 
çfrn'kZ lekJ;.k Qyu ¼SRF½ dh vo/kkj.kk fodflr djrs gSaA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fp= 4-3% lef"V lekJ;.k js[kk vkSj çfrn'kZ lekJ;.k js[kk 

Åij fn;k x;k fp= 4-3 lef"V lekJ;.k js[kk ¼PRL½ vkSj çfrn'kZ lekJ;.k js[kk ¼SRL½ 
n'kkZrk gSA vki ns[ksaxs fd bu nksuksa js[kkvksa dh ço.krk ;k <ky fHkUu&fHkUu gSaA rnuqlkj] 

𝑏 ≠ 𝛽  vkSj 𝑏 ≠ 𝛽  

vkb,] O;k[;kRed pj 𝑋  ds ,d fof'k"V eku ij fopkj djsaA ;gk¡ O;k[;kf;r pj dk laxr 
eku 𝑌  gSA çfrn'kZ lekJ;.k js[kk ds vk/kkj ij ge O;k[;kf;r pj dk vkdfyr eku 𝑌  
Kkr djrs gSaA  

pfy,] igys =qfV in ¼u½ vkSj vof'k"V ¼e½ ds chp varj Kkr djrs gSaA lef"V lekJ;.k js[kk 
ij okLrfod eku 𝑌  vkSj laxr fcanq ds chp dk varj 𝑢  gksxkA ;g =qfV 𝑢  gesa Kkr ugha 
gS D;ksafd ge 𝛽  vkSj 𝛽  dk eku ugha tkurs gSaA ge tks tkurs gSa og in 𝑌  gh gS] ftldk 
vkdyu 𝑏  vkSj 𝑏  ds vk/kkj ij fd;k tkrk gSA pj 𝑌  vkSj 𝑌  ds chp dk varj vof'k"V 
𝑒  dgykrk gSA  

Åij lehdj.k ¼4-2½ esa nh xbZ lef"V lekJ;.k js[kk fuEuoRk~ gksxh & 

𝑌 = 𝐸(𝑌 |𝑋 ) + 𝑢  

og çfrn'kZ lekJ;.k js[kk ftldk ge vkdyu djrs gSa] fuEuor~ n'kkZ;h tkrh gS  & 

𝑌 = 𝑏 + 𝑏 𝑋       … (4.6) 

lehdj.k ¼4-6½ esa çrhd ¼̂ ½ dks ^gSV^ vFkok ^dSi^ dks i<+k tkrk gSA rnuqlkj] 𝑌  dks ^𝑌 &gSV* 
i<+k tk,xkA ;g /;ku nsus dh ckr gS fd in 𝑌  pj Xi ds fn, x, ekuksa ds fy, E(Y|Xi) 
okLrfod ek/; ekuksa dks de djds gh vk¡drk gSA 

PRL: 𝐸(𝑌|𝑋 ) = 𝛽 + 𝛽  𝑋  

O;; 

𝑌  

𝑢  
𝑒  

𝑌  

0 

SRL: 𝑌 = 𝑏 + 𝑏  𝑋  

PDI 

𝑒  

𝑌  

𝑢  

𝑋  𝑋  

𝑌  
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ge ftudk çs{k.k djrs gSa os çfr:i 21 b,b  vkSj e gksrs gSaA  

𝑌 = 𝑌 + 𝑒 = 𝑏 + 𝑏 𝑋 + 𝑒       ... (4.7) 

tgk¡ îY  = E (Y | Xi) dk vkdyd gSA 

lehdj.k ¼4-7½ esa lef"V l'krZ ek/; dk vkdyd îY  ,d vkdyd ¼vFkok ,d çfrn'kZ 
çfrn'kZt½ gSA fdlh vkdyd }kjk çkIr fof'k"V eku dks gh vkdy ¼estimate½ dgk tkrk gSA 

pj Y dk okLrfod eku vof'k"V in dks Y ds vkdfyr eku esa tksM+dj çkIr fd;k tkrk gS] 
ftls ^vof'k"V^ dgk tkrk gSA ;g vof'k"V lef"V lekJ;.k Qyu ds ;k–fPNd =qfV in dk 
vkdfyr eku gksrk gSA lehdj.k ¼4-7½ esa çfrn'kZ lekJ;.k Qyu 𝑌  }kjk nh xbZ çfrn'kZ 
lekJ;.k js[kk vkSj vkdfyr vof'k"V in ei dk la;kstu n'kkZrk gSA fp= 4-3 esa xgjh dkyh 
_tq js[kk gh lef"V lekJ;.k js[kk ¼PRL½ dgykrh gS vkSj ;g fuEufyf[kr lehdj.k }kjk 
n'kkZ;h tkrh gS& 

𝐸(𝑌 | 𝑋) = 𝛽 + 𝛽 𝑋        … (4.8) 

vr,o] vc lef"V lekJ;.k Qyu ¼PRF½ dks fuEuor~ çLrqr fd;k tk ldrk  gS & 

𝑌 = 𝐸(𝑌 |𝑋 ) + 𝑢   

vFkok] 

𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢       … (4.9) 

bl çdkj] lehdj.k ¼4-9½ esa n'kkZ;k x;k lef"V lekJ;.k Qyu mä lef"V lekJ;.k js[kk 
(PRL) 𝐸(𝑌 |𝑋  )  vkSj ;k–fPNd =qfV in 𝑢  dk ,d la;kstu gh gSA 

vki ns[ksaxs fd çfrn'kZ lekJ;.k Qyu ¼SRF½ lef"V lekJ;.k Qyu ¼PRF½ dk lfUudVu 
ek= gSA ge lokZf/kd mi;qä çfrn'kZ [kkstus dk ç;kl djrs gSa] ftlls gesa vkdyd ds :i 
esa 𝑏  vkSj 𝑏  çkIr gksrs gSa] tks fd lef"V çkpyksa 𝛽  vkSj  𝛽  ds ;FkklaHko lfUudV eku gh 
n'kkZrs gSaA nwljs 'kCnksa esa] in 𝑏  in 𝛽  ds ;FkklaHko lfUudV gksrk gS tcfd in 𝑏  in 𝛽  
ds ;FkklaHko lfUudV gksrk gSA  

4-4 ikjaifjd lekJ;.k ekWMy dh vo/kkj.kk,¡ 

dksbZ Hkh jSf[kd lekJ;.k e‚My uhps fufnZ"V dqN vo/kkj.kkvksa ij vk/kkfjr gksrk gSA ;fn dksbZ 
lekJ;.k e‚My dqN iwoZekU;rkvksa dk ikyu djrk gS rks mls ikjaifjd jSf[kd lekJ;.k e‚My 
¼CLRM½ dgk tkrk gSA bl e‚My ¼CLRM½ dh ;s vo/kkj.kk,¡ ;k iwoZ ekU;rk,¡ fuEufyf[kr 
gSa& 

1) dksbZ Hkh lekJ;.k e‚My vius çkpyksa esa jSf[kd gksrk gSA ;g pjksa esa jSf[kd gks Hkh ldrk 
gS vkSj ugha HkhA mnkgj.k ds fy,] uhps fn;k x;k lehdj.k ¼4-10½ çkpyksa ds lkFk&lkFk 
pjksa esa Hkh jSf[kd gS] tSlk fd lehdj.k ls Li"V gS& 

 Yi = β1 + 𝛽 𝑋  + ui      … (4.10) 

2) O;k[;kRed pj ck/kk in u ds lkFk lglac) ugha gksrk gSA bl vo/kkj.kk dh vis{kk ;g 
gksrh gS fd og ∑ 𝑢 𝑋 = 0 gksA nwljs 'kCnksa esa] =qfV in vkSj O;k[;kRed pj ds chp 
lgçlj.k 'kwU; gksrk gSA ;fn X xSj&çlkekU; gks rks ;g vo/kkj.kk Lor% gh iwjh gks tkrh 
gSA blesa visf{kr gksrk gS fd Xi ekuksa dks vkorhZ çfrn'kksaZ esa fu;r j[kk tk,A   
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3) =qfV in u dk visf{kr eku ;k ek/; eku 'kwU; gksrk gSA ladsrk{kjksa esa] 𝐸(𝑢 |𝑋 ) = 0 
bldk vFkZ ;g ugha gksrk gS fd lHkh =qfV in 'kwU; gksrs gSaA bldk vFkZ ;g gksrk gS fd 
=qfV in ,d nwljs dks fujLr dj nsrs gSaA 

4) çR;sd 𝑢  dk fopj.k fu;r gksrk gSA ladsrk{kjksa esa] var 𝑣𝑎𝑟(𝑢 ) = 𝜎  =qfV in dk 
l'krZ caVu fp= 4-4 ¼a½ esa n'kkZ;k x;k gSA =qfV in ds fof'k"V eku ds fy, laxr =qfV 
fopj.k dks fp= 4-4 ¼b½ esa n'kkZ;k x;k gSA bl fp= ls vki ;g irk yxk ldrs gSa fd X 
pj ds lHkh Lrjksa ij =qfV fopj.k fu;r gSA ;g ^lefolkfjrk^ ds mnkgj.k dh O;k[;k 
djrk gSA 

 

 

 

 

 

 

 

                  

 

 

        fp= 4-4 ¼a½ =qfV in ui dk l'krZ caVu 

 

 

 

 

 

 

 

 

                       

 

 

 

fp= 4-4 ¼b½ lefolkfjrk ¼,d leku fopj.k½ 

uhps fn;k x;k fp= 4-5 vleku =qfV fopj.k ds mnkgj.k dks n'kkZrk gS] ;Fkk fo"kefolkfjrk 
(heteroscedasticity)A ;gk¡ =qfV inksa dk fopj.k Xi  ds ekuksa esa fHkUu gksrk gSA 

PRL:𝐸(𝑌|𝑋 )=𝛽 + 𝛽  𝑋  

-𝑢  

+𝑢  

X0 

Y 

PRF: 𝑌  = 𝛽 + 𝛽  𝑋  

 

 X 0 

Y 
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                  fp= 4-5% fo"kefolkfjrk dk mnkgj.k ¼vleku fopj.k½ 

5) nks =qfV inksa ds chp dksbZ lglaca/k ugha gksrk gSA blh dks ^'kwU; Lolglaca/k̂  laca/kh 
vo/kkj.kk dgk tkrk gSA 

𝑐𝑜𝑣 𝑢 , 𝑢 = 0 𝑖 ≠ 𝑗 

bldk vFkZ gS fd nks =qfV inksa ds chp dksbZ fu;fer laca/k ugha gSA bl vo/kkj.kk dk 
fufgrkFkZ ;g gS fd =qfV in 𝑢  ;k–fPNd gSaA pw¡fd nks =qfV inksa dks lglac) ugha ekuk 
tkrk gS] dksbZ Hkh nks Y  eku vlac) gh fl) gksaxs] vFkkZr~ 𝑐𝑜𝑣 𝑌 , 𝑌 = 0. 

uhps fp= 4-6 ¼i½ esa 'kwU; Lolglaca/k dh fLFkfr dks n'kkZ;k x;k gSA ;gha fp= 4-6 ¼ii½ 
/kukRed Lolglaca/k dks n'kkZrk gS] vkSj fp= 4-7 ¼iii½ _.kkRed Lolglaca/k dks n'kkZrk gSA 

 

(i) 'kwU; Lolglaca/k  (ii) /kukRed Lolglaca/k  (iii) _.kkRed Lolglaca/k 

fp= 4-6% 'kwU; Lolglaca/k ds fofHkUu mnkgj.k 

6) vkidk lekJ;.k e‚My lgh <ax ls fufnZ"V gks vFkkZr~ e‚My esa dksbZ fofunsZ'ku 
 =qfV u gksA ;fn dksbZ çklafxd pj 'kkfey u gks vFkok ;k dksbZ vçklafxd pj bl 

PRF:𝑌  = 𝛽 + 𝛽  𝑋  

 X 0 

y 
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 e‚My esa 'kkfey gks rks blls gh fofunsZ'ku =qfV gksrh gSA mnkgj.k ds fy,] eku 
 yhft, fd ge eksVjokguksa dh ek¡x dk v/;;u djrs gSaA ;fn ge dsoy 
 eksVjokguksa dh dher ysrs gSa vkSj miHkksäk vk; dh vk; dks 'kkfey ugha djrs gSa 
 rks ;gk¡ ,d fofunsZ'ku =qfV gSA blh çdkj] ;fn ge foKkiu] foÙk iks"k.k] xSlksyhu 
 dh dhersa vkfn dks ykxr esa 'kkfey ugha djrs gSa rks ge dksbZ fofunsZ'ku =qfV gh 
 djsaxs ¼fofunsZ'ku =qfV ds fo"k; ij ge bdkbZ 13 esa ppkZ djsaxs½A 

4-5 vkdyu dh lk/kkj.k U;wure oxZ fof/k 

tSlk fd bl ikBîØe dh bdkbZ 1 esa crk;k x;k] gesa vius lekJ;.k e‚My ds çkpyksa dk 
vkdyu djus dh vko';drk iM+rh gSA bu çkpyksa ds vkdyu ds fy, vusd fof/k;k¡ çpyu 
esa gSaA cgjgky] ge ;gk¡ ,slh nks gh fof/k;ksa ds fo"k; esa ppkZ djsaxs] ;Fkk & ¼i½ U;wure oxZ] vkSj 
¼ii½ vf/kdre laHkkoukA uhps igys lk/kkj.k U;wure oxZ ¼OLS½ fof/k ijfoLr̀r ppkZ dh xbZ gSA 

lk/kkj.k U;wure oxZ ¼OLS½ fof/k esa oxksaZ ds =qfV ;ksxQy ¼ESS½ dks U;wure djds gh fdlh 
jSf[kd lekJ;.k e‚My ds çkpyksa dk vkdyu fd;k tkrk gSA nwljs 'kCnksa esa] ;g çsf{kr vkfJr 
pj (𝑌 ) vkSj vkfJr pj (𝑌 ) ds vkdfyr vFkok visf{kr ekuksa ds chp varj ds oxksaZ ds 
;ksxQy dks U;wure djrk gSA 

ladsrk{kjksa esa] 

𝑒 =  Y − 𝑌   

𝑒 =   Y − 𝑌   

∑ 𝑒  = ∑  Y − 𝑌   
     ... (4.11) 

mä ¼OLS½ fof/k esa ge ∑ 𝑒   dks U;wure djrs gSaA 

gesa Kkr gS fd & 

𝑌 = 𝑏 + 𝑏 𝑋   

;fn 𝑌  ds eku dks lehdj.k ¼4-11½ esa çfrLFkkfir dj fn;k tk, rks gesa fuEufyf[kr lehdj.k 
çkIr gksrk gS & 

∑ 𝑒  = 𝛴(𝑌 − 𝑏 − 𝑏 𝑋 )   

U;wurehdj.k dh çFke dksfV 'krZ iwjh djus ds fy, vko';d gS fd vkaf'kd vodyd 'kwU; ds 
cjkcj gksaA ;gk¡ /;ku nsa fd gesa 𝑏  vkSj 𝑏  ds ekuksa ij fu.kZ; bl rjg ysuk gksrk gS fd 
ESS U;wure jgsA rnuqlkj] geus 𝑏  vkSj 𝑏  ds laca/k esa vkaf'kd vodyd fy;k gSA bldk 
vFkZ ;g gS fd &   

= 0        … (4.13) 

rFkk  = 0       … (4.14)  

lehdj.k ¼4-13½ ls gesa Kkr gksrk gS fd & 

2𝛴(𝑌 − 𝑏 − 𝑏 𝑋 ) (−1) = 0 

mi;qZä lehdj.k esa vk, inksa dks iquO;ZofLFkr dj gesa çkIr gksrk gS & 
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𝛴𝑌 = 𝑛𝑏 + 𝑏 𝛴𝑋        … (4.15) 

lehdj.k ¼4-15½ esa /;ku nsa fd n gh çfrn'kZ vkeki gSA  

lehdj.k ¼4-14½ ls gesa Kkr gksrk gS fd & 

2𝛴(𝑌 − 𝑏 − 𝑏 𝑋 ) (−𝑋 ) = 0  

mi;qZä lehdj.k esa vk, inksa dks iquO;ZofLFkr dj gesa çkIr gksrk gS &  

𝛴𝑋 𝑌 = 𝑏 𝛴𝑋 + 𝑏 𝛴𝑋        … (4.16) 

lehdj.k ¼4-15½ vkSj ¼4-16½ ^çlkekU; lehdj.k^ dgykrs gSaA gekjs ikl nks vKkr pjksa ¼𝑏  
vkSj 𝑏 ½ okys nks gh lehdj.k gSaA rnuqlkj] bu nks çlkekU; lehdj.kksa dks gy djds ge pj 
𝑏  vkSj 𝑏  ds vf}rh; eku Kkr dj ldrs gSaA  

çlkekU; lehdj.k ¼4-15½ vkSj ¼4-16½ gy djds ge fuEufyf[kr lehdj.k çkIr djrs gSa& 

𝑏 = 𝑌 − 𝑏 X        … (4.17) 

rFkk  

𝑏 =
𝑛𝛴𝑋𝑌 − 𝛴𝑋𝛴𝑌

𝑛𝛴𝑋 − (𝛴𝑋)
=

𝛴(𝑋 − X)(𝑌 − 𝑌)

𝛴(𝑋 − 𝑋)
 

vkb,] vc pj X vkSj Y dks fopj.k :i esa ysrs gSa] ;Fkk & 

𝑥 = 𝑋 − 𝑋   𝑦 = 𝑌 − 𝑌 

rnuqlkj] 

𝑏 =          … (4.18) 

tSlk fd ge 𝑏  ds lw= ls ns[k ldrs gSa] lekJ;.k xq.kkad ds vkdyd dks fopyu :i esa 
fy[kuk vis{kk—r ljy gksrk gSA fdlh Hkh pj ds eku dks mlds ek/; eku esa O;ä djus ls 
ekuksa ds inkuqØe esa dksbZ ifjorZu ugha gksrk D;ksafd ge çR;sd eku ls ogh fu;rkad ?kVk jgs 
gksrs gSaA ;g /;ku nsus dh ckr gS fd pj 𝑏 vkSj 𝑏 dks çfrn'kZ ls ifjdfyr ek=kvksa ds :i 
esa O;ä fd;k tkrk gS] tks fd lw= }kjk lehdj.k ¼4-17½ vkSj ¼4-18½ esa fu"ihM+u ds :i esa 
fn;k x;k gSA 

vkdyd 𝑏  vkSj 𝑏  dk fopj.k vkSj ekud =qfV Kkr djus ds lw=ksa dk mYys[k uhps fd;k 
x;k gS & 

𝑉𝑎𝑟(𝑏 ) = 𝜎 = 𝜎       … (4.19) 

𝑆𝐸(𝑏 ) = 𝑉𝑎𝑟(𝑏 )       … (4.20) 

𝑉𝑎𝑟(𝑏 ) = 𝜎 =   

𝑆𝐸(𝑏 ) = √var(𝑏 )       … (4.21) 

σ = = =
. .

      … (4.22) 

vof'k"V (𝑒 ) dh ekud =qfV = √σ     … (4.23) 
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lehdj.kksa ¼4-19½] ¼4-20½] ¼4-21½] ¼4-22½ vkSj ¼4-23½ esa mfYyf[kr lw= vkdfyr çkpy 𝑏  vkSj 
𝑏  dk fopj.k vkSj ekud =qfV;k¡ gh n'kkZrs gSaA  

in σ  dk eku ftruk de gksxk] okLrfod Y&eku mlds vkdfyr eku ds mruk gh 
lfUudV gksxkA Lej.k djsa fd fdlh lkekU; :i ls cafVr pj ds fdlh Hkh jSf[kd Qyu dks 
Lo;a Hkh lkekU; :i ls gh cafVr fd;k tkrk gSA mnkgj.kkFkZ] ;fn pj 𝑏 vkSj 𝑏  lkekU; :i 
ls cafVr pj 𝑢  ds jSf[kd Qyu gksa rks os Lo;a Hkh lkekU; :i ls gh cafVr gksrs gSaA rnuqlkj] 

𝑏 ~𝑁 𝛽 , 𝜎         … (4.24) 

𝑏 ~𝑁 𝛽 , 𝜎         … (4.25) 

cks/k ç'u 2 

1) mi;qä vkjs[k dh lgk;rk ls =qfV in vkSj vof'k"V ds chp varj Li"V djsaA 

………………………………………………………………………...…………

……………………………………………………………...……………………

…………………………………………………...………………………………

…………………………………………………………………………………... 

2) fl) dhft, fd çfrn'kZ lekJ;.k js[kk X vkSj Y ds ek/; ekuksa ls gksdj xqtjrh gSA 

………………………………………………………………………...…………

……………………………………………………………...……………………

…………………………………………………...………………………………

…………………………………………………………………………………... 

4-6 OLS vkdydksa ds chtxf.krh; xq.k/keZ  

lk/kkj.k U;wure oxZ ¼OLS½ vkdyd 𝑏  vkSj 𝑏  dqN egRoiw.kZ xq.k/keZ n'kkZrs gSa] tks fd 
fuEufyf[kr gSa & 

a) lk/kkj.k U;wure oxZ ¼OLS½ fof/k ls çkIr çfrn'kZ lekJ;.k Qyu ¼SRF½ pj X vkSj Y 
ds çfrn'kZ ek/; ekuksa ls xqtjrk gSA bldk eq[; :i ls vFkZ ;g gS fd fcanq (X, Y ) 
çfrn'kZ lekJ;.k js[kk ls gksdj xqtjrk gSA 

Y = 𝑏 + 𝑏 X        … (4.26)  

vof'k"Vksa dk ek/; eku e lnSo 'kwU; gksrk gS] ;Fkk e =
𝛴𝑒𝑖

𝑛
 = 0 bldk vFkZ ;g gS fd 

vkSlru /kukRed vkSj _.kkRed vof'k"V in ,d&nwljs dks fujLr dj nsrs gSaA   

b) 𝛴𝑒 𝑋 = 0        … (4.27) 

vof'k"Vksa ds xq.kuQy 𝑒  vkSj O;k[;kRed pj X ds ekuksa dk ;ksxQy 'kwU; gksrk gS] ;Fkk 
;s nksuksa pj lglaca/k ugha gksrs gSaA 

c) 𝛴𝑒 𝑌 = 0        … (4.28) 

vof'k"Vksa ds xq.kuQy 𝑒  vkSj vkdfyr pj 𝑌  dk ;ksxQy 'kwU; gksrk gS] ;Fkk 𝑒 𝑌 = 0-  
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4-7 fu/kkZj.k xq.kkad  

vkb,] bl lekJ;.k e‚My ij fopkj djsa & 

𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢   

lehdj.k ¼4-7½ ls Lej.k djsa fd  

𝑌 = 𝑌 + 𝑒           

;fn ge mi;qZä lehdj.k ds nksuksa i{kksa ls 𝑌  ?kVk nsa rks gesa fuEufyf[kr lehdj.k çkIr   
gksxk &  

(𝑌 − 𝑌) = (𝑌 − 𝑌) + (𝑌 − 𝑌 )     … (4.29) 

[pw¡fd 𝑒 =  𝑌 − 𝑌 ] 

lehdj.k ¼4-20½  esa rhu in gSa] ;Fkk ¼i½ (𝑌 − 𝑌) tks fd pj 𝑌  esa fopj.k gS( ¼ii½ (𝑌 − Y) 

tks fd vO;k[;kf;r fopj.k gS( vkSj ¼iii½ (𝑌 − 𝑌 ) tks fd vLi"Vh—r ;k vof'k"V fopj.k gSA 

pfy,] vc fdlh Hkh pj ds ek/; ls fopyu dks bafxr djus ds fy, jkseu fyfi ds NksVs v{kjksa 
dk ç;ksx djrs gSaA rnuqlkj] lehdj.k ¼4-30½ dks fuEuor~ fy[kk tk ldrk gS& 

𝑦 = 𝑦 + 𝑒         … (4.30) 

pw¡fd ∑ 𝑒 = 0, gesa eku e = 0 çkIr gksrk gSA  

vr,o] gesa 𝑌 = 𝑌   çkIr gksrk gS] ;Fkk okLrfod Y vkSj vkdfyr Y ds vkSlr eku ,d 
leku gh gksrs gSaA  

Lej.k djsa fd  

𝑌 = 𝑏 + 𝑏 𝑋 + 𝑒         ... (4.7) 

rFkk  

Y = 𝑏1 + 𝑏2X        … (4.26)  

;fn ge lehdj.k ¼4-7½ esa ls lehdj.k ¼4-26½ ?kVk nsa rks gesa fuEufyf[kr lehdj.k çkIr   
gksxk & 

𝑦 = 𝑏 𝑥 + 𝑒          … (4.31) 

;fn lehdj.k ¼4-31½ dk OLS vkdyd Kkr djuk gks rks gesa ;g lehdj.k çkIr gksxk & 

2ˆi iy b x  

vr,o]  

𝑦 = 𝑦 + 𝑒         ... (4.32) 

vkb,] vc ge lehdj.k ¼4-32½ ds nksuksa i{kksa ds oxZ ysrs gSa vkSj bls çfrn'kZ ds eku esa tksM+ 
nsrs gSaA vc inksa dks iquO;ZofLFkr djus ij gesa fuEufyf[kr lehdj.k çkIr gksrk gS & 

2 2 2ˆi i iy y e            … (4.33) 

vFkok] lerqY; :i ls] 
2 2 2 2

2i i iy b x e            … (4.34) 
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vc lehdj.k ¼4-34½ dks fuEufyf[kr jhfr ls O;ä fd;k tk ldrk gS & 

TSS = ESS + RSS       … (4.35) 

tgk¡ TSS ¾ oxksaZ dk dqy ;ksx  

 ESS ¾ oxksaZ dk O;k[;kf;r ;ksxQy  

 RSS ¾ oxksaZ dk vof'k"V ;ksxQy  

pfy,] lehdj.k ¼4-35½ dks TSS ls Hkkx nsrs gSaA blls gesa ;g lehdj.k çkIr gksrk gS & 

1 = +         … (4.36) 

vkb,] vc lehdj.k dks ifjHkkf"kr djrs gSa &  

𝑅 =         … (4.37) 

mä in 𝑅  gh fu/kkZj.k xq.kkad (coefficient of determination) dgykrk gSA bls fdlh Hkh 
lekJ;.k e‚My dh ^lqekudrk^ dks ekinaM ds :i esa fy;k tkrk gSA dqy feykdj 
^lqekudrk^ gh gS tks gesa ;g crkrh gS fd vkdfyr lekJ;.k js[kk okLrfod Y&ekuksa ds 
fdrus vuq:i gSA  

4-7-1 𝑅  dh lax.kuk dk lw= 

lehdj.k ¼4-37½ esa nh xbZ 𝑅  dh ifjHkk"kk dk ç;ksx djds ge lehdj.k ¼4-36½ dks bl çdkj 
fy[k ldrs gSa& 

1 = 𝑅 +   = 𝑅 +      … (4.40) 

vr,o] 

𝑅 = 1 −        … (4.38)  

bl ckr ij /;ku nsa fd in 𝑅  ,d jhfr ¼ESS½ }kjk Li"V dh xbZ nwljh jhfr ¼TSS½ dk 
çfr'krrk n'kkZrk gSA rnuqlkj] ;fn 𝑅  ¾ 0-75 gks rks ge dg ldrs gSa fd vkfJr pj esa 75 
çfr'kr fopj.k dks lekJ;.k e‚My esa O;k[;kRed pj }kjk Li"V fd;k x;k gSA vc in 𝑅  
dk eku ;k fu/kkZj.k xq.kkad 0 vkSj 1 ds chp jgrk gSA bldk eq[; dkj.k ;g gS fd ;g oxksaZ 
ds dqy ;ksx vkSj oxksaZ ds O;k[;kf;r ;ksxQy dk vuqikr fu:fir djrk gSA 

vkb,] vc ge in 𝑅  ds chth; xq.k/keksaZ dks ns[krs gSa vkSj mUgha ds vuqlkj bldh O;k[;k 
djrs gSaA tc 𝑅 = 0 gks rks gesa ESS = 1 çkIr gksrk gSA ;g bafxr djrk gS fd oxksaZ ds 
O;k[;kf;r ;ksxQy }kjk vkfJr pj esa fopj.k ds fdlh Hkh vuqikr dh O;k[;k ugha dh xbZ gSA 
;fn 𝑅 = 1 gks rks çfrn'kZ lekJ;.k ,dne mi;qä gksrk gSA ;fn 𝑅 = 1 gks rks lHkh 
çs{k.k vkdfyr lekJ;.k js[kk ij fLFkr gksaxsA in 𝑅  ds fdlh Hkh mPprj eku dk vFkZ gksxk 
fd og lekJ;.k e‚My vis{kk—r vf/kd mi;qä gSA 

4-7-2  lqekudrk gsrq F&çfrn'kZt 

fdlh Hkh lekJ;.k e‚My dh lkaf[;dh; lkFkZdrk dk ijh{k.k F&çfrn'kZt }kjk fd;k tkrk gS 
tcfd t&ijh{k.k dk ç;ksx dj ge vius lekJ;.k e‚My ds fdlh fof'k"V çkpy dh 
lkaf[;dh; lkFkZdrk dk ijh{k.k dj ldrs gSaA mnkgj.k ds fy,] 'kwU;&Lrjh; ifjdYiuk (null 
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lekJ;.k ekWMYk % 
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hypothesis)  𝐻 : 𝛽 = 0 dk vFkZ gksxk fd lef"V esa Y vkSj X ds chp dksbZ laca/k ugha gSA 
blds vykok] F&çfrn'kZt dk ç;ksx dj ge 'kwU;&Lrjh; ifjdYiuk dk ;g ijh{k.k dj 
ldrs gSa fd e‚My esa lHkh çkpy 'kwU; gksrs gSaA vr,o] ge lqekudrk tk¡pus ds fy, ge 
F&çfrn'kZt dk gh ç;ksx djrs gSaA 

lqekudrk gsrq F&çfrn'kZt dks fuEufyf[kr lehdj.k ls n'kkZ;k tkrk gS &  

𝐹 =
/( )

/( )
        … (4.39) 

tgk¡ k lekJ;.k lehdj.k esa çkpyksa dh la[;k gS vkSj n  çfrn'kZ vkeki gSA 

4-7-3 pj  𝐹 vkSj 𝑅  ds chp laca/k 

lehdj.k ¼4-39½ ls ge tkurs gSa fd 𝐹 =
/( )

/( )
  gksrk gSA lehdj.k ¼4-39½ ls ge tkurs 

gSa fd  

𝐹 =
/ /( )

/ /( )
=

/( )

( )/( )
      … (4.40) 

;g /;ku nsus dh ckr gS fd 𝐹&çfrn'kZt in 𝑅  dk ,d o/kZeku Qyu gksrk gSA in 𝑅  ds 
eku esa òf) dk vFkZ gksrk gS & va'k esa òf) vkSj gj esa dehA 

pfy,] vc ge lehdj.k ¼4-41½ esa çkIr 𝐹&çfrn'kZt dh O;k[;k dh O;k[;k djrs gSaA fdlh Hkh 
vk¡dM+k leqPp; esa lehdj.k ¼4-41½ ykxw djus ls çkIr eku 𝐹  dk ifjdfyr eku vFkok 
𝐹&ifjdfyr dgykrk gSA ge bl eku dh rqyuk iqLrd ds var esa fn, x, 𝐹 ds rkfydkc) 
eku ;k Økafrd eku ls djrs gSaA rqyuk ds mís'; ls Lora=rk dh dksfV;k¡ ((𝑘 − 1), (𝑛 −
𝑘)) ç;ksx dh tkrh gSaA  

;fn 𝐹&vkdfyr 𝐹&Økafrd ls vf/kd gksrk gS rks ge 'kwU;&Lrjh; ifjdYiuk 𝐻 : 𝛽 = 0 
dks vLohdkj dj nsrs gSaA bl dFku dk ,d fufgrkFkZ ;g Hkh gS fd Lora= pj vkfJr pj dh 
O;k[;k djrs gSaA nwljs 'kCnksa esa] pj Y vkSj X ds chp lkaf[;dh; :i ls lkFkZd laca/k fo|eku 
gksrk gSA nwljh vksj] ;fn F&vkdfyr F&Økafrd ls de gksrk gS rks ge 'kwU;&Lrjh; 
𝐻 : 𝛽 = 0 ifjdYiuk dks Lohdkj dj ysrs gSaA bl çdkj] pj Y vkSj X ds chp dksbZ lkFkZd 
laca/k ugha gksrk gSA 

4-7-4  F vkSj t2 ds chp laca/k 

lekJ;.k e‚My esa F&çfrn'kZt vkSj t&çfrn'kZt ds chp gksrk laca/k gSA eku yhft, fd 
O;k[;kRed pjksa dh la[;k k ¾ 2 gSA rnuqlkj]  

𝐹 =
/( )

/( )
     

fdlh Hkh nks&pj ekWMy ds fy,] 

𝐹 =
/( )

/( )
=

/( )
      … (4.41) 

gesa Kkr gS fd ESS =  𝑌 − 𝑌  vkSj  𝑅𝑆𝑆 = 𝑒  

vr,o] 

𝐹 =
( )

( )⁄
=

([ ] [ ])
   ... (4.42) 
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=qfV fopj.k dk vkdyu = σ = =    … (4.43) 

𝐹 = . 𝑏 (𝑋 − X)       … (4.44) 

gesa Kkr gS fd 

𝑣𝑎𝑟(𝑏 ) =   

lehdj.k ¼4-43½ dks lehdj.k ¼4-44½ esa çfrLFkkfir djus ij gesa fuEufyf[kr lehdj.k çkIr 
gksrk gS & 

𝐹 = =
( )

=
[ ( )]

= 𝑡      ... (4.45) 

vr,o] 𝐹 &çfrn'kZt t&çfrn'kZt ds oxZ ds cjkcj gksrk gS] ;Fkk ( 𝐹 = 𝑡 )A cgjgky] 
mi;qZä ifj.kke dsoy nks&pj e‚My ds fy, gh lgh gksrk gSA ;fn lekJ;.k e‚My esa 
O;k[;kRed pjksa dh la[;k c<+ tkrh gS rks mi;qZä ifj.kke fl) ugha gks ldrk gSA 

cks/k ç'u 3 

1) D;k fu/kkZj.k ds xq.kkad ds vk/kkj ij F&ijh{k.k djuk laHko gksrk gS\ dkj.k Li"V djsaA 

………………………………………………………………………...…………

……………………………………………………………...……………………

…………………………………………………...………………………………

………………………………………...………………………………………… 

2) D;k fu/kkZj.k dk xq.kkad 1 ls vf/kd gks ldrk gS\ dkj.k Li"V djsaA 

 ………………………………………………………………………...…………

 ……………………………………………………………...……………………

 …………………………………………………...………………………………

 ………………………………………...………………………………………… 

4-8 lkj&la{ksi    

bl bdkbZ esa geus ikjaifjd jSf[kd lekJ;.k e‚My ds fo"k; esa ppkZ dh] tks fd dqN 
vo/kkj.kkvksa ij vk/kkfjr gSA geus lef"V lekJ;.k Qyu vkSj çfrn'kZ lekJ;.k Qyu ds chp 
Li"V varj fd;kA geus Li"V fd;k fd lekJ;.k lehdj.k esa çlkekU; =qfV in D;ksa tksM+k 
tkrk gSA geus ikjaifjd lekJ;.k e‚My dh çR;sd vo/kkj.kk dk vFkZ Hkh Li"V fd;kA blesa 
lekJ;.k e‚My ds OLS vkdyd çkIr djus dh çfØ;k lfoLrkj nh xbZ gSA  

bdkbZ ds var esa lqekudrk laca/kh vo/kkj.kk vkSj 𝑅  dh vo/kkj.kk ij çdk'k Mkyk x;k gSA 

4-9 cks/k iz”uksa ds mÙkj vFkok ladsr 

cks/k ç'u 1 

1½ fdlh Hkh lekJ;.k e‚My dks fØ;kfUor djus ds mís'; bl çdkj gks ldrs gSa& 
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 Lora= pjksa ds eku fn, x, gksa rks vkfJr pj ds ek/; ;k vkSlr eku dk vkdyu 
djukA 

 varfuZfgr vkfFkZd fl)kar ds laca/k esa ifjdYiukvksa dk ijh{k.k djukA mnkgj.k ds fy,] 
vki bl ifjdYiuk dk ijh{k.k dj ldrs gSa fd ek¡x dh ewY; yksprk ¼–½1 gSA 

 Lora= pj ds eku dks ns[krs gq, vkfJr pj ds ek/; eku dk iwokZuqekuu vFkok 
Hkfo";ok.kh djukA 

2½  pj X vkSj Y ds chp laca/k viuh ç—fr esa çlaHkkO; gksrk gSA lekJ;.k lehdj.k 
 esa ,d =qfV in tksM+k tkrk gSA ;k–fPNd =qfV in dks 'kkfey djus ls visf{kr ewY; 
 vkSj vkfJr pj ds okLrfod ewY; ds chp varj mRiUu gksrk gSA 

3½  lekJ;.k e‚My esa =qfV in dks 'kkfey djus ds rhu dkj.k gksrs gSaA foLr̀r fooj.k 
 ds fy, ikBka'k 4-2-2 ns[ksaA  

cks/k ç'u 2 

1½  ikBka'k 4-3 dk v/;;u djsaA vkidks fp= 4-3 dk ç;ksx dj =qfV in vkSj vof'k"V ds 
chp ds varj dks Li"V djuk pkfg,A 

2½  lk/kkj.k U;wure oxZ ¼OLS½ fof/k esa ge 𝛴𝑒  ds vkaf'kd vodyksa dks 'kwU; ds cjkcj 

djds de djrs gSaA 'krZ = 0  gesa igyk lkekU; ;g lehdj.k 𝑌 = 𝑛𝑏 +

𝑏 𝛴𝑋  nsrh gSA ;fn ge bl lehdj.k dks çfrn'kZ vkeki n ls foHkkftr dj nsrs gSa rks 
gesa lehdj.k Y = 𝑏 + 𝑏 X  gksrk gSA bl çdkj] vkdfyr lekJ;.k fcanq X, Y  ls 
gksdj xqtjrk gSA 

cks/k ç'u 3 

1½  gk¡] ge R2  eku ds vk/kkj ij F&ijh{k.k dj ldrs gSaA lehdj.k ¼4-40½ dk v/;;u djsaA 

2½  pj R2 dk eku ;k fu/kkZj.k dk xq.kkad 0 vkSj 1 ds chp fLFkr gksrk gSA bldk eq[; 
dkj.k ;g gS fd ;g ESS vkSj TSS ds vuqikr dks n'kkZrk gSA ;g pj Y esa fopj.k ds 
vuqikr dks bafxr djrk gS ftls O;k[;kRed pj }kjk Li"V fd;k x;k gSA fdlh 
lehdj.k dk va'k ESS oxksaZ ds dqy ;ksx ¼TSS½ ls vf/kd ugha gks ldrkA vr,o] R2 
dk eku 1 ls vf/kd ugha gks ldrkA 



 
 

bdkbZ 5 ljy jSf[kd lekJ;.k e‚My % vuqfefr 
 

bdkbZ dh :ijs[kk 

5-0  mís'; 

5-1  fo’k;&izos”k   

5-2  ifjdYiuk dk ijh{k.k 

5-3  fo”okL;rk varjky  

5-4  lkFkZdrk dk ijh{k.k 

5-5  fopj.k dk fo'ys"k.k ¼ANOVA½  

5-6  x‚l&ekdksZo çes; 

5-7  iwokZuqeku 

 5-7-1 O;f"Vd iwokZuqeku 

 5-7-2  ek/; iwokZuqeku 

5-8  lkj&la{ksi    

5-9  cks/k ç'uksa ds mÙkj vFkok ladsr 

5-0 mís'; 
çLrqr bdkbZ dks i<+us ds ckn vki bl ;ksX; gksaxs fd& 

 ifjdYiuk ds ijh{k.k laca/kh vo/kkj.kk dh O;k[;k dj ldsa( 

 fdlh ljy jSf[kd lekJ;.k e‚My esa lekJ;.k xq.kkad ds fy, fo”okL;rk 
varjky vodfyr dj ldsa( 

 vkdfyr lekJ;.k xq.kkad ij ifjdYiuk ds ijh{k.k gsrq ^lkFkZdrk ds ijh{k.k^ 
laca/kh mikxe dh O;k[;k dj ldsa( 

 fopj.k ds fo'ys"k.k ¼ANOVA½ laca/kh vo/kkj.kk dk o.kZu dj ldsa( 

 x‚l&ekdksZo çes; mlds xq.k/keksaZ lfgr Li"V dj ldsa( rFkk 

 fdlh ljy jSf[kd lekJ;.k e‚My esa Y ds vkdfyr eku ds fy, fo”okL;rk 
varjky vodfyr dj ldsaA 

 

5-1 fo’k;&izos”k   
 

bl ikBîØe dh bdkbZ 4 esa geus çkpyksa ds ekuksa ds vkdyu dh çfØ;k ij ppkZ dh 
FkhA vc bl bdkbZ esa ge çkIr çkpyksa ds vkdyuksa ds vk/kkj ij fu"d"kZ fudkyus dh 
fof/k ij /;ku dsafær djsaxsA ;gk¡ ge dsoy ,d Lora= pj ds lkFk ,d ljy jSf[kd 
lekJ;.k e‚My ij fopkj djsaxsA bldk vFkZ gS fd gekjs ikl Lora= pj ls lgc) 
,d lekJ;.k xq.kkad vkSj ,d gh vojks/ku in gksxkA bdkbZ dk vkjaHk ge ^ifjdYiuk 
ijh{k.k^ ds ewy rRoksa dks la{ksi esa nksgjk dj djsaxsA 

                                                             
 M‚- iwtk 'kekZ] lgk;d izk/;kid] nkSyr jke d‚yst] fnYyh fo'ofo|ky; 
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5-2 ifjdYiuk dk ijh{k.k 
 

ifjdYiuk ds ijh{k.k ls gekjk vfHkçk; ;g vkdyu djuk gksrk gS fd gekjk çs{k.k 
vFkok vuqfefr mä ifjdYiuk ds vuqdwy gS vFkok ughaA vuqdwyrk ;k lqlaxrrk 'kCn 
dk vFkZ ifjdfYir eku ds ^^i;kZIr :i ls fudV^^ gksuk ekuk tkrk gSA ;g vkxs bafxr 
djrk gS fd ge dfFkr ifjdYiuk dks fujLr ugha djrs gSaA bl dfFkr ifjdYiuk dks 
^'kwU;&Lrjh; ifjdYiuk^ (null hypothesis) Hkh dgk tkrk gS vkSj bls H0 ls n'kkZ;k 
tkrk gSA 
 

mä fujkdj.kh; ifjdYiuk dk ijh{k.k vkerkSj ij ^oSdfYid ifjdYiuk^ (alternative 
hypothesis) dh rqyuk esa fd;k tkrk gS] ftls ^vuqjf{kr ifjdYiuk^ ds uke ls Hkh 
tkuk tkrk gSA nwljh vksj] oSdfYid ifjdYiuk dks H1 ls fu:fir fd;k tkrk gSA 
mnkgj.k ds fy,] eku yhft, fd fn;k x;k lef"V lekJ;.k Qyu fuEufyf[kr 
lehdj.k ls n'kkZ;k x;k gS& 

𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢          ... (5.1) 

tgk¡ Xi O;fäxr ç;ksT; vk; ¼PDI½ gS vkSj Yi O;; gSA vc 'kwU;&Lrjh; ifjdYiuk 
fuEuoRk~ gksxh& 

0: 20 H           ... (5.2) 

Tkcfd oSdfYid ifjdYiuk fuEuoRk~ gksxh &  

H1: β2 ≠ 0          ... (5.3) 

ge tkucw>dj 'kwU;&Lrjh; ifjdYiuk dks ^'kwU;^ ij fu;r djrs gSa rkfd ;g irk 
yxk;k tk lds fd pj Y pj X ls fcYdqy Hkh lacaf/kr gS vFkok ughaA ;fn pj X 
okLro esa e‚My ls lacaf/kr gksxk rks ge oSdfYid ifjdYiuk 0H 21   ds i{k esa 
'kwU;&fujkdj.kh; ifjdYiuk H0 dks fujLr fd, tkus dh iwjh vk'kk djsaxsA 
 

oSdfYid ifjdYiuk dk vFkZ gS fd lekJ;.k xq.kkad 'kwU; ls fHkUu gksrk gSA ;g 
/kukRed gks ldrk gS ;k fQj ;g _.kkRed Hkh gks ldrk gSA blh çdkj] fuEuoRk~ 
'kwU;&Lrjh; ifjdYiuk dh LFkkiuk djds okLrfod lef"V vojks/ku dk ijh{k.k fd;k 
tk ldrk gS& 

H1: β1 = 0        … (5.4) 

tcfd oSdfYid ifjdYiuk fuEuoRk~ gksxh&  

H1: β1 ≠ 0         … (5.5) 

mä 'kwU;&Lrjh; ifjdYiuk ds vuqlkj okLrfod lef"V vojks/ku 'kwU; ds cjkcj gksrk 
gS] tcfd oSdfYid ifjdYiuk ds vuqlkj og 'kwU; ds cjkcj ugha gksrk gSA cgjgky] 
nksuksa gh 'kwU;&Lrjh; ifjdYiukvksa ds ekeys esa] ;kuh okLrfod lef"V çkpy vFkok 
lekJ;.k vkSj vojks/ku ds fy,] tSlk fd dgk x;k gS] 'kwU;&Lrjh; ifjdYiuk ,d 
^ljy ifjdYiuk^ fl) gksrh gSA 

nwljh vksj] oSdfYid ifjdYiuk lfEefJr gksrh gSA bls f}i{kh; ifjdYiuk (two-
sided hypothesis) ds :Ik esa Hkh tkuk tkrk gSA bl çdkj dh nks&i{kh; oSdfYid 
ifjdYiuk bl rF; dks n'kkZrh gS fd gekjs ikl ml fn'kk ds fo"k; esa dksbZ lq–<+ 
vfxze vFkok lS)kafrd çR;k'kk ugha gksrh gS ftlesa oSdfYid ifjdYiuk 'kwU;&Lrjh; 
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ifjdYiuk ls brj tk ldsA cgjgky] tc gekjs ikl fiNys dqN 'kks/k ;k vuqHkotU; 
dk;ksaZ ds vk/kkj ij dksbZ lq–<+ vfxze vFkok lS)kafrd çR;k'kk,¡ gksrh gSa rks oSdfYid 
ifjdYiuk nks&i{kh; dh ctk; ,di{kh; vFkok ,dfn'kh; gks ldrh gSA mnkgj.k ds 
fy,] ;fn ge lqfuf'pr gSsa fd lekJ;.k xq.kkad dk okLrfod lef"V eku /kukRed gS 
rks mä nksuksa ifjdYiukvksa dks O;ä djus dk lcls vPNk rjhdk fuEuoRk~ gksxk& 

𝐻 : 𝛽 = 0 

𝐻 : 𝛽 > 0 

pfy,] lef"V vFkZ'kkL= ls ,d mnkgj.k ysrs gSaA vfHkHkkoh vkfFkZd fl)kar ds vuqlkj] 
miHkksx djus dh lhekar çòfÙk ldkjkRed gksrh gSA bldk vFkZ gS fd lekJ;.k xq.kkad 
/kukRed gksrk gSA vc eku yhft, fd fn, x, lef"V lekJ;.k Qyu dk vkdyu 
lk/kkj.k U;wure oxZ ¼OLS½ vkdyu dks viuk dj fdlh çfrn'kZ lekJ;.k dk ç;ksx 
djds fd;k tkrk gSA pfy,] ge ;g Hkh eku ysrs gSa fd çfrn'kZ lekJ;.k ds ifj.kke 
vkdfyr lekJ;.k xq.kkad dk eku 0814.0b 2   ds :Ik esa nsrs gSaA ;g la[;kRed 
eku çfrn'kZ ls çfrn'kZ esa cnyrk tkrk gSA gesa Kkr gS fd  2 lkekU; caVu dk 
vuqlj.k djrk gS]   ;Fkk & 

𝑏 ~𝑁 𝛽 ,
𝜎

𝛴𝑥
 

bl 'kwU;&Lrjh; ifjdYiuk dk ijh{k.k djus ds nks rjhds gSa fd okLrfod lef"V 
lekJ;.k xq.kkad 'kwU; ds cjkcj gksrk gSA bl bdkbZ ds vxys nks ikBka'kksa esa lekJ;.k 
çkpyksa dh ifjdYiuk ds ijh{k.k laca/kh nks fof/k;ksa dk o.kZu fd;k tk,xkA 

5-3 fo”okL;rk varjky 
 

bl ikBka'k esa ge Åij fn, x, lehdj.k ¼5-1½ esa lekJ;.k çkpy ds fy, fo”okL;rk 
varjky vodfyr djsaxsA ;g /;ku nsus dh ckr gS fd fo”okL;rk varjky mikxe 
ifjdYiuk ds ijh{k.k dh gh ,d fof/k gSA ,slk blfy, gS fd og bl çkf;drk dks 
bafxr djrk gS fd lef"V çkpy nh xbZ rkfydk ls fy, tkus okys Økafrd ekuksa dh 
'kà[kyk esa gh 'kkfey gksxkA 
 

ge nks vo/kkj.kk,¡ ysdj pyrs gSa] ;Fkk & ¼i½ Vkbi&I =qfV djus dh çkf;drk ij 
lkFkZdrk dk Lrj ,  Lrj 5 çfr'kr ij r; fd;k tkrk gS] vkSj ¼ii½ oSdfYid 
ifjdYiuk f}i{kh; gksrh gSA 
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            fp= 5-2% β2 gsrq fo”okL;rk varjky 
 

nh xbZ t&rkfydk ls ge ikrs gSa fd ¼ %5 ½ ij ¼n – k½ Lora=rk dh dksfV (d.f) esa 
pj t dk Økafrd eku fuEuoRk~ gS& 

 𝑃(−2.306 ≤ 𝑡 ≤ 2.306) = 0.95    ---¼5-6½  

vc pj ^t^ dk çfrLFkkiu dj lehdj.k ¼5-6½ dks fuEuor~ fy[kk tk ldrk gS  

𝑃 2.306 ≤
^

≤ 2.306 = 0.95     ---¼5-7½ 

vr,o] ;g çkf;drk fd pj t dk eku lhek (–2.306, +2.306) ds Hkhrj gh gS] 0-95 
vFkok 95% gSA ;gh Økafrd t&eku dgykrs gSaA vc pj t dk eku lehdj.k ¼5-6½ esa 
çfrLFkkfir dj vkSj inksa dks lehdj.k ¼5-7½ esa iquO;ZofLFkr dj gesa fuEufyf[kr 
lehdj.k çkIr gksrk gS& 

      95.0bSE306.2bbSE.306.2bP 22222   

mi;qZä lehdj.k 2  ds fy, ,d 95% fo”okL;rk varjky çnku djrk gSA bl rjg 
ds fo”okL;rk varjky dks Lohdj.k ds {ks= ¼H0 ds fy,½ ds :i esa tkuk tkrk gS vkSj 

fo”okL;rk varjky ds ckgj ds {ks= dks vLohdj.k ds {ks= [ )( 0H  ds fy,] ds :Ik esa 
tkuk tkrk gSA ;fn bl varjky 2  esa dk eku 'kkfey gks rks ge ifjdYiuk dks 
vLohdkj ugha djrs gSa] ijarq ;fn ;g eku fo”okL;rk varjky ls ckgj gks rks ge 
'kwU;&Lrjh; ifjdYiuk dks vLohdkj dj nsrs gSaA 

cks/k ç'u 1 

 [fn, x, LFkku esa ç'uksa ds mÙkj yxHkx 50&100 'kCnksa esa fy[ksaA] 

1) fdlh ljy vkSj fdlh lfEefJr ifjdYiuk ds chp varj Li"V djsaA 

 ……………………………………………………………………………………

 ……………………………………………………………………………………

 ……………………………………………………………………………………

 …………………………………………………........................................................... 
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2) 'kwU;&Lrjh; ifjdYiuk ljy vkSj lfEefJr ifjdYiuk dk lalwpd gksrh gSA D;k 
;g dFku lgh gS\ vkSfpR; çfriknu djsaA 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………..................................................................... 

3) fdlh ^fo”okL;rk varjky* ls vki D;k le>rs gSa\ 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………..................................................................... 

4) ge ,slk D;ksa dgrs gSa fd varjky esa okLrfod lef"V çkpy dk ifjdfYir eku 
fufgr gksrk gS\ 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………..................................................................... 

5-4 lkFkZdrk dk ijh{k.k 

lkFkZdrk dk ijh{k.k mikxe ifjdYiuk ds ijh{k.k dk ,d vU; rjhdk gSA pj H0 dks 
Lohdkj vFkok vLohdkj djus dk fu.kZ; t&ijh{k.k ds eku ds vk/kkj ij fd;k tkrk 
gSA bldk lax.ku çfrn'kZ vk¡dM+ksa ls fy, x, fdlh çfrn'kZt ls fd;k tkrk gS] 
;Fkk& 

𝑡 =
( )

         … (5.8) 

lehdj.k ¼5-8½ (n – k) df okys t&caVu dk vuqlj.k djrk gSA ;gk¡ ge ftl 
'kwU;&Lrjh; ifjdYiuk dk ijh{k.k dj jgs gSa] fuEuoRk~ gS& 

*
220 :H          … (5.9) 

;g /;ku nsus dh ckr gS fd pj *
2  çfrn'kZ çs{k.kksa ds vk/kkj ij laxf.kr pj 2  dk 

dksbZ fof'k"V la[;kRed eku gksrk gSA rnuqlkj] ijh{k.k&çfrn'kZt ^t* dk ifjdfyr 
eku fuEuoRk~ gksxk& 

 2

*
22

bSE

b
t




       … (5.10) 

¾ [¼vkdfyr eku½ – ¼ifjdfYir eku½ ÷ ¼vkdyd dh ekud =qfV½] 

bldk lax.ku çfrn'kZ vk¡dM+ksa ls fd;k tk ldrk gS D;ksafd lHkh eku miyC/k gSaA 
lehdj.k ¼5-10½ ls laxf.kr t–eku ¼n – k½ Lora=rk dh dksfV ¼d.f½ okys t&caVu dk 
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vuqlj.k djrk gSA bl ijh{k.k çfØ;k dks gh t&ijh{k.k dgk tkrk gSA fp= 5-3 
vLohdj.k ds {ks= vkSj Lohdj.k ds {ks= dks n'kkZrk gSA ijh{k.k ds ifj.kke ij fu.kZ; 
ysus dh ,d fof/k rkfydk eku ¼ftls ^Økafrd eku^ Hkh dgk tkrk gS½ ds lkFk laxf.kr 
eku dh rqyuk djuk Hkh gSA 

;fn pj t dk laxf.kr eku t ds Økafrd eku ls vf/kd gks rks ge 'kwU;&Lrjh; 
ifjdYiuk dks vLohdkj dj nsrs gSaA bldk vFkZ ;g gS fd ge ,slh ifjdYiuk dks 
fujLr dj jgs gSa ftldk okLrfod lef"V çkpy] vFkok lekJ;.k xq.kkad] 'kwU; gSA 
bldk fufgrkFkZ ;g gqvk fd O;k[;kRed pj vkfJr pj ds fu/kkZj.k esa ,d lkFkZd 
Hkwfedk fuHkkrk gSA 

nwljh vksj] ;fn ifjdfyr t&eku t ds Økafrd eku ls de gks rks ge bl 'kwU;&Lrjh; 
ifjdYiuk dks vLohdkj ugha djrs gSa fd lef"V çkpy ¼vFkok lekJ;.k xq.kkad½ dk 
okLrfod eku 'kwU; gksrk gSA 'kwU;&Lrjh; ifjdYiuk dks vLohdkj u djus dk vFkZ gS 
fd lekJ;.k xq.kkad dk eku 'kwU; gS vkSj O;k[;kRed pj vkfJr pj dks fu/kkZfjr 
djus esa dksbZ lkFkZd Hkwfedk ugha fuHkkrk gSA 

 

 

 

 

 

 

 

 

 

 

                     fp= 5-3% lkFkZdrk dk ijh{k.k 

orZeku le; esa] tc lekJ;.k ds ifj.kke daI;wVj ls çkIr fd, tkrs gSa] ge vkerkSj 
ij laxf.kr vk¡dM+ksa ds fy, p&eku çkIr djrs gSaA ;g p&eku bl laHkkouk dks bafxr 
djrk gS fd 'kwU;&Lrjh; ifjdYiuk lR; gks ldrh gSA ;fn p < 0.05 gks rks ge 
'kwU;&Lrjh; ifjdYiuk dks vLohdkj dj nsrs gSa vkSj oSdfYid ifjdYiuk dks Lohdkj 
dj ysrs gSaA nwljh vksj] ;fn p > 0.05 gks rks ge 'kwU;&Lrjh; ifjdYiuk dks Lohdkj 
dj ysrs gSaA 

bldk vFkZ gS fd ge vius ijh{k.k ifj.kke dks lkFkZdrk ds 5 çfr'kr Lrj ij 
vk/kkfjr djrs gSaA bldk vFkZ ;g Hkh gS fd 100 Lora= çfrn'kksaZ esa ls 95 esa gekjk 
ijh{k.k ifj.kke ,d leku gksxkA nwljs 'kCnksa esa] 100 esa ls 5 mnkgj.kksa esa ge fdlh 
=qfViw.kZ fu"d"kZ ij vk ldrs gSaA 

5-5  fopj.k dk fo'ys"k.k ¼ANOVA½ 

fopj.k dk fo'ys"k.k ¼ANOVA½ ,d lkaf[;dh; midj.k gS] ftldk mi;ksx vusd 
dkjdksa ds dkj.k mRiUu fopj.kksa ds fy, fn, x, vk¡dM+ksa dk fo'ys"k.k djus ds fy, 

vk¡dMs+ 
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fd;k tkrk gSA bu dkjdksa dks nks Hkkxksa esa ck¡Vk x;k gS & ,d dks fu;rkRed ¼vFkok 
lqO;ofLFkr½ Hkkx dgk tkrk gS vkSj nwljs dks ;k–fPNd Hkkx dgk tkrk gSA fopj.k dk 
fo'ys"k.k djus dh ;g fof/k o"kZ 1918 esa jksukYM fQ'kj }kjk fodflr dh xbZ FkhA 
blhfy, bls ^fQ'kj dk fopj.k fo'ys"k.k^ Hkh dgk tkrk gSA 

mä ,uksok ¼ANOVA½ fof/k vk¡dM+ksa esa ns[ks x, fopj.k dks fofHkUu ?kVdksa esa Js.khc) 
djrh gSA bldk mi;ksx lekJ;.k fo'ys"k.k esa vkfJr pj ij Lora= pj ds çHkko dks 
fu/kkZfjr djus ds fy, fd;k tkrk gSA bl lekJ;.k fo'ys"k.k esa ,uksok fdlh Hkh 
lekJ;.k ds Hkhrj fopj.k'khyrk dh igpku djrk gSA ;g /;ku nsus dh ckr gS fd 
vkfJr pj dh dqy fopj.k'khyrk dks nks Hkkxksa esa fuEukuqlkj O;ä fd;k tk ldrk 
gS& 

(Yi – 𝑌) = (Yi – 𝑌 ) + (𝑌  – 𝑌) = (𝑌  – 𝑌 )+ (Yi – 𝑌 )   ... (5.11) 

lehdj.k ¼5-11½ vkfJr pj Y  esa dqy fopj.k dks nks Hkkxksa esa forfjr dj nsrk gS] 
;Fkk ek/; esa fopj.k vkSj 'ks"k ekuA bl lehdj.k esa çR;sd in dk oxZ djus vkSj 
lHkh n çs{k.kksa dks tksM+us ij gesa fuEufyf[kr lehdj.k çkIr gksrk gS&  

∑(Yi – 𝑌)2 = ∑(𝑌  – 𝑌)2 + ∑(Yi – 𝑌 )2     ... (5.12) 

mi;qZä lehdj.k dks bl çdkj fy[kk tk ldrk gS% TSS = ESS + RSS  tgk¡ TSS 
oxksaZ dk dqy ;ksx gS] ESS oxksaZ dk çfrikfnr ;ksxQy gS vkSj RSS oxksaZ dk 'ks"k 
;ksxQy gSA 

mä RSS dks ^=qfV ds dkj.k oxksaZ dk ;ksxQy^ Hkh dgk tkrk gSA vuqikr ESS / TSS 
dks fu/kkZj.k ds xq.kkad R2 ds :Ik esa ifjHkkf"kr fd;k x;k gSA in R2 lekJ;.k e‚My 
}kjk Li"V fd, x, oxksaZ ds dqy;ksx ds vuqikr dks bafxr djrk gSA 

dksbZ Hkh ,uksok fo'ys"k.k ,d rkfydk ¼rkfydk 5-1½ dh enn ls fd;k tkrk gSA 
fopj.k ds fo'ys"k.k dh ,slh rkfydk ls F&vk¡dM+s laxf.kr fd, tk ldrs gSa] ;Fkk 
ESS/RSS ekuA bu F&vk¡dM+ksa dk ç;ksx e‚My ds lkFkZdrk ds lexz Lrj dk ijh{k.k 
djus ds fy, fd;k tkrk gSA ,uksok dk ç;ksx dj lexz lkFkZdrk ds ijh{k.k ds fy, 
'kwU;&Lrjh; ifjdYiuk vkSj oSdfYid ifjdYiuk fuEufyf[kr inksa ls n'kkZbZ tkrh  

gSa & 

H0% lekJ;.k xq.kkad 'kwU; gS 

H1% lekJ;.k xq.kkad 'kwU; ds cjkcj ugha gSA 
 

rkfydk 5-1% ,d fof'k"V ,uksok rkfydk dk çk:i 

Lkzksr Lora=rk dh 
dksfV (df) 

oxksZa dk 
;ksxQy 

ek/; oxZ F-vk¡dM+s =  
ESS /RSS 

ekWMYk 1 ∑(𝑌  – 𝑌) 2 ESS / df  
=qfV n-2 ∑(Yi – 𝑌 )2 RSS / df  
dqy ;ksx n-1 ∑(Yi – 𝑌)2 TSS / df  

         F =   çsf{kr eku n'kkZrk gSA 
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Lora=rk dh ¼k & 1½ vkSj ¼n & k½ dksfV;ksa ij F&Økafrd eku lkaf[;dh; rkfydk ls 
Kkr fd;k tk ldrk gSA 

tc F dk ifjdfyr eku F&Økafrd eku ls vf/kd ¼F > F&Økafrd½ gks rks 
'kwU;&Lrjh; ifjdYiuk vLoh—r gks tkrh gSA pw¡fd oSdfYid ifjdYiuk Lohdkj dj 
yh tkrh gS] fu"d"kZ ;g gS fd O;k[;kRed pj vkfJr pj dks fu/kkZfjr djus esa 
egRoiw.kZ Hkwfedk fuHkkrk gSA blh çdkj] tc tc F dk ifjdfyr eku F&Økafrd eku 
ls de ¼F < F&Økafrd½ gks rks 'kwU;&Lrjh; ifjdYiuk vLoh—r ugha dh tkrh gSA 
bl fLFkfr esa] ;g ifjdYiuk Lohdkj dj yh tkrh gS fd O;k[;kRed pj vkfJr pj 
dks fu/kkZfjr djus esa dksbZ Hkwfedk ugh afuHkkrk gSA 

iqu%] ;gk¡ Hkh] ge vius fu"d"kZ dks p&eku ds ij vk/kkfjr eku ldrs gSaA bldk vFkZ 
gS fd ;fn p < 0-05 gks rks ge 'kwU;&Lrjh; ifjdYiuk dks vLohdkj dj nsaxsA 

cks/k ç'u 2 

[ fn, x, LFkku esa ç'uksa ds mÙkj yxHkx 50&100 'kCnksa esa fy[ksaA] 

1) ifjdYiuk ijh{k.k ds fy, ^lkFkZdrk dk ijh{k.k^ mikxe ls vki D;k le>rs gSa\  

 ……………………………………………………………………………………

 ……………………………………………………………………………………

 ……………………………………………………………………………………

 ……………………………………………..................................................................... 

2) ^lkFkZdrk dk Lrj* D;k bafxr djrk gS\ 

 ……………………………………………………………………………………

 ……………………………………………………………………………………

 ……………………………………………………………………………………

 ……………………………………………................................................................ 

3) fdlh ,uksok ¼ANOVA½ ls gekjs fdl mís'; dh iwfrZ gksrh gS\  

 ……………………………………………………………………………………

 ……………………………………………………………………………………

 ……………………………………………………………………………………

 ……………………………………………................................................................. 

4) fdlh lekJ;.k ekWMy esa t&ijh{k.k vkSj F&ijh{k.k ds chp varj Li"V djsaA 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………….......................................................................................................... 
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5-6 x‚l&ekdksZo çes; 

;g ,d egRoiw.kZ çes; gS] tks gesa og voLFkk çnku djrh gS ftlds rgr U;wure oxZ 
vkdyd loksZÙke vkdyd dgykrk gSA tc ikjaifjd jSf[kd lekJ;.k e‚My dh 
vo/kkj.kkvksa dk mYya?ku ugha fd;k tkrk gS rks U;wure oxZ vkdyd dqN b"Vre 
xq.k/keksaZ dks larq"V djrk gSA bu xq.k/keksaZ dks gh x‚l&ekdksZo çes; esa lkjc) fd;k 
x;k gS] ftls fuEuoRk~ O;Dr fd;k x;k gS& 

x‚l&ekdksZo çes; % ikjaifjd jSf[kd lekJ;.k e‚My dh vo/kkj.kkvksa dks /;ku esa 
j[krs gq,] U;wure oxZ vkdyd] lHkh vufHkur jSf[kd vkdydksa ds oxZ esa] U;wure 
fopj.k n'kkZrs gSa] ;Fkk os loksZÙke jSf[kd vufHkur vkdyd ¼BLUE½ fl) gksrs gSaA bu 
vkdydksa ¼BLUE½ dh fof'k"Vrk n'kkZrh gS fd lk/kkj.k U;wure oxZ ¼OLS½ fof/k ls 
çkIr vkdyd esa fuEufyf[kr xq.k/keZ ns[ks tkrs gSa& 

a) ;g jSf[kd gksrk gS vFkkZRk~ ;g vkdyd ,d ;k–fPNd pj dk ,d jSf[kd Qyu 
gksrk gS ¼mnkgj.kkFkZ] lekJ;.k e‚My esa vkfJr pj Y½A 

b) ;g vufHkur gksrk gS vFkkZRk~ bldk vkSlr vFkok çR;kf'kr eku okLrfod eku ds 
cjkcj [E (b2) = β2] gksrk gSA 

c) bl çdkj ds lHkh jSf[kd vufHkur vkdydksa ds oxZ esa bldk U;wure fopj.k 
gksrk gSA nwljs 'kCnksa esa] U;wure fopj.k okyk ,slk dksbZ Hkh vkdyd ,d n{k 
vkdyd dgykrk gSA 

bl çdkj] lekJ;.k ds lanHkZ esa] lk/kkj.k&U;wure&oxZ ¼OLS½ vkdyd loksZÙke jSf[kd 
vufHkur vkdyd ¼BLUE½ gksrs gSaA ;gh x‚l&ekdksZo çes; dk lkj gSA 

 

5-7 iwokZuqeku 

vc rd geus lef"V çkpyksa ds vkdyu ds ckjs esa gh ppkZ dh gSA bl ppkZ ds nkSjku 

f}pj e‚My esa geus vojks/ku (  vkSj lekJ;.k ( ) çkpyksa ds lk/kkj.k U;wure oxZ 
¼OLS½ vkdyd vodfyr djuk lh[kkA iwokZuqeku Lora= pj ds fdlh fof'k"V eku ij 
vkfJr eku ds vkdyu dks bafxr djrk gSA nwljs 'kCnksa esa] ge X ds fdlh Kkr eku 
ds vuq:i Y ds eku dk iwokZuqeku O;ä djus ds fy, vkdfyr lekJ;.k ekWMy ç;ksx 
djrs gSaA 

iwokZuqekuu gekjs fy, nks dkj.kksa ls egRoiw.kZ gksrk gS& igyk] ;g gesa uhfr&fuekZ.k esa 
enn djrk gSA vFkZferh; e‚My ds vk/kkj ij ge vkfJr pj ij O;k[;kRed pj esa 
ifjorZuksa ds çHkko dk irk yxk ldrs gSaA nwljk] ge vius vkdfyr e‚My dh lq–
<+rk dk irk yxk ldr gSaA ;fn gekjk vFkZferh; e‚My lgh gS rks iwokZuqekfur eku 
vkSj vkfJr pj ds okLrfod eku ds chp dh =qfV fujFkZd gh gksxhA  

iwokZuqeku nks çdkj dk gks ldrk gS] tSlk fd uhps crk;k x;k gS & 

5-7-1 O;f"Vd iwokZuqeku 

;fn ge O;k[;kRed pj ds fdlh fof'k"V eku ds vuq:Ik vkfJr pj ds ,d O;f"Vd 
eku dk iwokZuqeku O;ä djrs gSa rks gesa O;f"Vd iwokZuqeku çkIr gksrk gSA pfy,] pj X 
dk ,d fof'k"V eku] ekuk X ¾ X0 ysrs gSaA 
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mä eku X ¾ X0 ij Y dk O;f"Vd iwokZuqeku fuEukuqlkj Kkr fd;k tk,xk&  

𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢        … (5.13) 

gesa Kkr gS fd pj 1b  vkSj 2b  pj 1  vkSj 2 ds vufHkur vkdyd gSaA vr% in 0̂Y  

in E (Y │ X0) dk ,d vufHkur çkXlwpd gksxkA 

vr,o] 

0210 XbbŶ         … (5.14) 

pw¡fd 0̂Y  ,d vkdyd gS] okLrfod eku 0Y  in 0̂Y  ls fHkUu gksxk vkSj mlesa dksbZ 

^iwokZuqeku =qfV* fufgr gksxhA 

in 00̂ YY  ] esa iwokZuqeku =qfV fuEuoRk~ n'kkZ;h tkrh gS& 

𝑌 − 𝑌 = (𝑏 + 𝑏 𝑋 ) − (𝛽 + 𝛽 𝑋 + 𝑢 )     … (5.15) 

lehdj.k ¼5-15½ ds inksa dks iquO;ZofLFkr dj ge fuEufyf[kr lehdj.k çkIr dj ldrs 
gSa & 

𝑌 − 𝑌 = (𝑏 − 𝛽 ) + (𝑏 − 𝛽 )𝑋 − 𝑢  

pfy,] lehdj.k ¼5-15½ dk çR;kf'kr eku fuEuoRk~ eku ysrs gSa& 

E(𝑌 − 𝑌 ) = 𝐸(𝑏 − 𝛽 ) + 𝐸(𝑏 − 𝛽 )𝑋 − 𝐸(𝑢 )   … (5.16) 

gesa Kkr gS fd 𝐸(𝑏 ) = 𝛽 , 𝐸(𝑏 ) = 𝛽  vkSj 𝐸(𝑢 ) = 0 gksrk gSA 

rnuqlkj] ge ikrs gSa fd iwokZuqeku =qfV dk çR;kf'kr eku 'kwU; gksrk gSA 

vkb,] vc ;gk¡ iwokZuqeku =qfV ds fopj.k dk irk yxkrs gSaA 

iwokZuqeku =qfV dk fopj.k] 
 

V(𝑌 − 𝑌 ) = 𝑉(𝑏 − 𝛽 ) + 𝑉(𝑏 − 𝛽 )𝑋  

+2 𝑋  𝑐𝑜𝑣(𝑏 − 𝛽 , 𝑏 − 𝛽 ) + 𝑉(𝑢 )    … (5.17) 
  

gesa Kkr gS fd 

𝑉(𝑏 ) = 𝜎        … (5.18) 

𝑉(𝑏 ) =         … (5.19) 

𝐶𝑜𝑣(𝑏 , 𝑏 ) = −�̄�       … (5.20) 

Åij çkIr rhuksa lehdj.kksa dks tksM+dj vkSj ;ksxQy ds inksa dks iquZO;ofLFkr dj ge 
fuEufyf[kr lehdj.k çkIr dj ldrs gSa & 
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𝑉 𝑌 −𝑌 = 𝜎 1 + +
( ¯ )

          ... (5.21) 

bl çdkj] 𝑌   ek/; 𝛽 + 𝛽 𝑋  vkSj fopj.k 𝜎 1 + +
( ¯ )

  ds lkFk 

çlkekU; caVu dk vuqlj.k djrk gSA 

;fn in 𝜎  ds fy, vkdyd ysa rks gesa fuEufyf[kr lehdj.k çkIr gksxk& 

𝑡 =
( )

( )
        ... (5.22) 

lehdj.k ¼5-22½ ds vk/kkj ij ge in 𝑌  ds fy, fo”okL;rk varjky dh jpuk dj 
ldrs gSaA pw¡fd 

𝑡 =
( ⁄ )

( )
 gS] gesa çkIr gksrk gS& 

𝑃 −𝑡 ⁄ ≤ 𝑡 ≤ 𝑡 ⁄ = 1 − 𝛼    

rnuqlkj] in 𝑌  dk fo”okL;rk varjky gksxk& 

𝑃 (𝑏 + 𝑏 𝑋 ) − 𝑡 ⁄ 𝑆𝐸 𝑌 ≤ (𝛽 + 𝛽 𝑋 ) ≤ (𝑏 + 𝑏 𝑋 ) + 𝑡 ⁄ 𝑆𝐸 𝑌 =

1 − 𝛼           …(5.23) 

pfy,] lehdj.k ¼5-21½ ij ,d ckj fQj ls –f"V Mkyrs gSaA ge ikrs gSa fd in 𝑌    
dk fopj.k in (𝑋 − �̄�)  ds lkFk c<+rk gSA rnuqlkj] fopj.k esa òf) gksrh gS] c'krsZ 
pj 𝑋  çfrn'kZ ds ml ek/; �̄� ls vkSj nwj pyk tk, ftlds vk/kkj ij pj 𝑏  vkSj 
𝑏  ifjdfyr fd, x, gksaA fp= 5-4 esa geus in 𝑌  ds fy, fo”okL;rk varjky n'kkZ;k 
gS ¼ns[ksa fcanqfdr js[kk½A 

 

 

 

 

 

 

 

 

 

 

           fp= 5-4% O;f"Vd iwokZuqekuu gsrq fo”okL;rk varjky 

5-7-2  ek/; iwokZuqeku 

ek/; iwokZuqeku 𝑌  ds çR;kf'kr ekuksa ds iwokZuqeku dks bafxr djrk gS] u fd O;f"Vd 
eku dksA nwljs 'kCnksa esa] ;gk¡ ge fuEufyf[kr lehdj.k dk iwokZuqeku O;ä dj jgs gSa&  

         

0 

Y 

X 
 

lekJ;.k js[kk 

vkRefo'okl varjky 
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rnuqlkj] =qfV in 𝑢   dks ugha tksM+k tkrk gSA 

ek/; iwokZuqeku ds mnkgj.k esa in 𝑌 − 𝑌  dh iwokZuqeku =qfV fuEuoRk~ n'kkZ;h tkrh 
gS &  

𝑌 − 𝑌 = (𝑏 + 𝑏 𝑋 ) − (𝛽 + 𝛽 𝑋 )     … (5.24) 

lehdj.k ¼5-24½ ds inksa dks iquO;ZofLFkr dj ge fuEufyf[kr lehdj.k çkIr dj ldrs 
gSa & 

𝑌 − 𝑌 = (𝑏 − 𝛽 ) + (𝑏 − 𝛽 )𝑋  

lehdj.k ¼5-24½ dk çR;kf'kr eku ysus ij gesa fuEufyf[kr lehdj.k çkIr gksrk gS& 

E(𝑌 − 𝑌 ) = 𝐸(𝑏 − 𝛽 ) + 𝐸(𝑏 − 𝛽 )𝑋     … (5.25) 

bl çdkj] ge ns[krs gSa fd iwokZuqeku =qfV dk çR;kf'kr eku 'kwU; gSA 

vkb,] vc ge ek/; iwokZuqeku ds mnkgj.k esa iwokZuqeku =qfV ds fopj.k dk irk yxkrs 
gSaA 

iwokZuqeku =qfV dk fopj.k] 

V(𝑌 − 𝑌 ) = 𝑉(𝑏 − 𝛽 ) + 𝑉(𝑏 − 𝛽 )𝑋  

+2 𝑋  𝑐𝑜𝑣(𝑏 − 𝛽 , 𝑏 − 𝛽 )      … (5.26) 

;fn ge lehdj.kksa ¼5-17½ vkSj ¼5-26½ dh rqyuk djrs gSa rks gesa ,d egRoiw.kZ ifjorZu 
fn[kkbZ nsrk gS – in 𝑉(𝑢 ) lehdj.k ¼5-26½ esa ugha gSA rnuqlkj] ek/; iwokZuqeku ds 
mnkgj.k esa iwokZuqeku =qfV dk fopj.k O;f"Vd iwokZuqeku dh rqyuk esa de gSA rFkkfi] 

ek/; iwokZuqeku ds ekeys esa in  ds fopj.k esa ifjorZu gksrk gSA ek/; iwokZuqeku ds 
mnkgj.k esa iwokZuqeku =qfV dk fopj.k fuEuoRk~ n'kkZ;k tkrk gS& 

𝑉 𝑌 −𝑌 = 𝜎 +
( ¯ )

          ... (5.27) 

iqu%] iwokZuqeku =qfV ds fopj.k esa of̀) gksrh gS] c'krsZ pj 𝑋  çfrn'kZ ds ml ek/;  

ls vkSj nwj pyk tk, ftlds vk/kkj ij pj  vkSj  ifjdfyr fd, x, gksaA ;g 
dqN&dqN ml fo”okL;rk varjky tSlk fn[kkbZ nsxk tks geus fp= 5-4 esa n'kkZ;k Fkk] 
ijarq fo”okL;rk varjky dk foLrkj fujFkZd gh fl) gksxkA 

mi;qZä ls ge tks fu"d"kZ fudkyrs gSa] og ;g gS fd ge O;k[;kRed pj ¼𝑋 ½ ds 
fdlh Hkh fof'k"V eku ds fy, vkdfyr lekJ;.k lehdj.k ds vk/kkj ij vkfJr pj 
ds eku dk iwokZuqeku O;ä dj ldrs gSaA cgjgky] ;fn X dk fof'k"V eku pj  ds 
eku ls vf/kd fHkUu gqvk rks gekjs iwokZuqeku dh fo'oluh;rk de gks tk,xhA 

cks/k ç'u 3 

[fn, x, LFkku esa ç'uksa ds mÙkj yxHkx 50&100 'kCnksa esa fy[ksaA] 

1) x‚l&ekdksZo çes; fyf[k,A 

…………………………………………………………………………….………

…………………………………………………………………………………….

………………………………………………………………………………….…

……………………………………………...................................................................... 
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2) iwokZuqekuu esa nks çdkj dh iwokZuqeku laHkkoukvksa ds chp varj Li"V djsaA 

…………………………………………………………………………….………

…………………………………………………………………………………….

………………………………………………………………………………….…

……………………………………………..................................................................... 

5-8 lkj&la{ksi    

bl bdkbZ esa geus tkuk fd fdl çdkj fdlh lk/kkj.k lekJ;.k e‚My ds vkdfyr 
ifj.kkeksa ls fu"d"kZ fudkyk tk,A ewy ckrksa dks nksgjkus ds fy, ifjdYiuk ijh{k.k dk 
ys[kk&tks[kk çLrqr djus ds ckn] blesa vkdfyr ifj.kkeksa ds lR;kiu ij fu.kZ; ysus 
ds fy, nks mikxeksa dh O;k[;k dh xbZA 

mä nks mikxe gSa& fo”okL;rk varjky mikxe vkSj lkFkZdrk ijh{k.k mikxeA e‚My 
ds lexz lkFkZdrk ds ijh{k.k dks ,uksok ¼ANOVA½ rduhd }kjk le>k;k x;k gSA 
;gk¡ F&çfrn'kZt ds vuqç;ksx dks le>k;k x;k gSA  

ikjaifjd jSf[kd lekJ;.k e‚My dh vo/kkj.kk dqN vf}rh; xq.k/keksaZ dk ykHk mBkus 
okys vkdfyr ekinaMksa dh vksj ys tkrh gSA blds vkyksd esa vkdyuks dks loksZÙke 
jSf[kd vufHkur vkdyu ¼BLUE½ dgk tkrk gSA bl rF; dks x‚l&ekdksZo çes; 
uked ifj.kke esa Li"V fd;k x;k gSA 

bdkbZ iwokZuqekuu dh vo/kkj.kk ds foLr`r fooj.k ds lkFk lekIr gksrh gSA iqu%] ;g 
,d ,slh rduhd gS ftlesa ge ,d ,slk fo”okL;rk varjky çLrqr djrs gSa ftlesa 
vkfJr pj ds vkdfyr vFkok iwokZuqekfur eku dh fLFkfr n'kkZ;h tkrh gSA 

5-11 cks/k ç'uksa ds mÙkj vFkok ladsr 

cks/k ç'u 1 

1) nksuksa 'kwU;&Lrjh; ifjdYiukvksa ¼;Fkk] lekJ;.k vkSj vojks/ku ds okLrfod lef"V 
çkpyksa ds fy,½ ds mnkgj.k esa ls 'kwU;&Lrjh; ifjdYiuk ,d ljy ifjdYiuk gS] 
tcfd oSdfYid ifjdYiuk lfEefJr gSA iwoZorhZ dks vkerkSj ij 'kwU; ds cjkcj 
ekuk tkrk gS ¼tc rd fd mls fdlh Kkr eku ds cjkcj u ekuk tk,½ vkSj 
ijorhZ dk mYys[k vlekurk ds lanHkZ esa fd;k tkrk gSA ijorhZ dks ^cjkcj ugha gŜ  
ds inksa esa O;ä fd, tkus ij f}i{kh; ifjdYiuk ds :i esa Hkh tkuk tkrk gSA 
;fn mls > ;k < ds inksa esa O;ä fd, tkus ij ,di{kh; gh ekuk tkrk gSA 

2) ugha] ;g dFku lgh ugha gSA ;g oSdfYid ifjdYiuk gh gS tks ;g r; djrh gS 
fd dksbZ ifjdYiuk lfEefJr gS vFkok ,di{kh;A ;fn oSdfYid ifjdYiuk dks 
'kwU; ds cjkcj ugha crk;k tkrk gS rks og lfEefJr vFkok f}i{kh; ijh{k.k gksxkA 
nwljs çdkj ls] ;Fkk ;fn oSdfYid ifjdYiuk dks /kukRed vFkok _.kkRed inksa esa 
O;ä fd;k tkrk gS rks ;g ,di{kh; ijh{k.k gh dgyk,xkA 

3) fo”okL;rk varjky mikxe ifjdYiuk ds ijh{k.k dh ,d fof/k gSA ;g bl 
çkf;drk dks bafxr djrk gS fd dksbZ lef"V çkpy nh xbZ rkfydk ls fudkys x, 
Økafrd ekuksa dh 'kà[kyk esa gh 'kkfey gksxkA 
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4) ge dgrs gSa fd ifjdfYir eku varjky esa fufgr gS D;ksafd varjky dk eku 
çfrn'kZ vFkok vkdyu ds fy, ç;ksx fd, x, vk¡dM+ksa ij fuHkZj djrk gSA 
okLrfod lef"V çkpy eku fu;r gksrk gS ijarq çfrn'kZ ds vk/kkj ij varjky 
cnyrk gSA 

cks/k ç'u 2 

1) lkFkZdrk dk ijh{k.k mikxe ifjdYiuk ds ijh{k.k dh gh ,d vU; fof/k gSA in 
H0 dks Lohdkj vFkok vLohdkj djus dk fu.kZ; çfrn'kZ vk¡dM+ksa ls çkIr ijh{k.k 
vk¡dM+ksa ds eku ds vk/kkj ij fd;k tkrk gSA ;g ijh{k.k çfrn'kZt lehdj.k 

 2

22

bSE

b
t




  
ls n'kkZ;k tkrk gS vkSj ;g ¼n – k½ d.f. ds lkFk t&caVu dk vuqlj.k 

djrk gSA 

2) tc 'kwU;&Lrjh; ifjdYiuk dks fujLr dj fn;k tkrk gS rks ;g lk{; dh 'kfä 
ds ekiu ds :Ik esa lkeus vkrk gSA blls ;g fu"d"kZ fudkyrk gS fd çHkko 
lkaf[;dh; :Ik ls lkFkZd gSA ;g lR; fl) gksus ij 'kwU;&Lrjh; ifjdYiuk dks 
vLohdkj dj fn, tkus dh laHkkouk gksrh gSA ;g ,d xaHkhj =qfV gS vkSj blfy, 
bls 1 çfr'kr vFkok 5 çfr'kr tSls fdlh NksVs ekiu esa pquk tkrk gSA 

3) fopj.k dk fo'ys"k.k ¼ANOVA½ ,d ,slh rduhd ;k midj.k gS ftldk mi;ksx 
fn, x, vk¡dM+ksa dk nks çdkj ls vFkok nks fn'kkvksa esa fo'ys"k.k djus ds fy, fd;k 
tkrk gSA ,d dks fu;rkRed dkjdksa ds fy, mÙkjnk;h ekuk tkrk gS] vkSj O;k[;k 
fd;k x;k Hkkx vFkok lqO;ofLFkr Hkkx Hkh dgk tkrk gSA nwljs dks ;k–fPNd 
vFkok vLi"Vh—r Hkkx dgk tkrk gSA fopj.k fof/k ds fo'ys"k.k dh bl i)fr dks 
o"kZ 1918 esa jksukYM fQ'kj }kjk fodflr fd;k x;k FkkA 

4) vFkZfefr esa t& ijh{k.k dk ç;ksx dk mi;ksx vkdfyr O;f"Vd xq.kkad dh lkFkZdrk 
dk ijh{k.k djus ds fy, fd;k tkrk gSA bls ¼k – 1½ Lora=rk dh dksfV;ksa ¼d.f½ ds 
lkFk t ds :i esa cafVr fd;k tkrk gS] tgk¡ k vojks/ku in lfgr vkdfyr çkpyksa 
dh la[;k gSA rnuqlkj] fdlh Hkh ljy jSf[kd lekJ;.k ds fy, ;g [n – (2 – 1)] 
= n – 1 gksxhA blls fHkUu] F&ijh{k.k dk ç;ksx lexz e‚My ds lkFkZdrk ijh{k.k 
ds fy, fd;k tkrk gSA blds nks çkpy gksrs gSaA fdlh Hkh F&ijh{k.k ds fy, 
Lora=rk dh dksfV;k¡ lkekU;r% ¼k – 1½ vkSj ¼n – k½ gksrh gSaA pj k vojks/ku in 
'kkfey gksrk gSA vr% fdlh Hkh ljy jSf[kd lekJ;.k esa pj F ds fy, Lora=rk 
dh dksfV;k¡ ¼2 – 1½ vkSj ¼n – 2½ vFkok 1 vkSj ¼n – 2½ gksrh gSaA ;g /;ku nsus dh 
ckr gS fd fdlh Hkh ljy jSf[kd lekJ;.k esa t&ijh{k.k vkSj F&ijh{k.k lerqY; 
gksrs gSa D;ksafd Lora= pj dh la[;k dsoy ,d gh gksrh gSA 

cks/k ç'u 3  

1) x‚l&ekdksZo çes; esa dgk x;k gS fd lk/kkj.k U;wure oxZ ¼OLS½ vkdyd Hkh 
loksZÙke jSf[kd vufHkur vkdyd ¼BLUE½ fl) gksrs gSaA mä xq.k/keZ ¼BLUE½ dh 
fo|ekurk dk vFkZ gS fd mä fof/k ¼OLS½ ls çkIr vkdyd fuEufyf[kr xq.k/keksaZ 
dks cuk, j[krk gS & ¼i½ og jSf[kd gksrk gS vFkkZRk~ vkdyd fdlh ;k–fPNd pj 
dk ,d jSf[kd Qyu gksrk gS] tSls lekJ;.k e‚My esa vkfJr pj Y; ¼ii½ ;g 
vufHkur gksrk gS vFkkZRk~ bldk vkSlr vFkok çR;kf'kr eku bl vFkZ esa okLrfod 
eku ds cjkcj gksrk gS fd E (b2) = β2; ¼iii½ ,sls lHkh jSf[kd vufHkur vkdydksa ds 
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oxZ esa bldk U;wure fopj.k gksrk gSA U;wure fopj.k okys ,sls vkdyd dks ,d 
n{k vkdyd ds :i esa Hkh tkuk tkrk gSA 

2) iwokZuqekuu dk vFkZ nks çdkj ds ekuksa dh Hkfo";ok.kh djuk gksrk gS & ,d] l'krZ 
ek/; dk iwokZuqeku] ;Fkk E (Y │ X0) → lef"V lekJ;.k  js[kk ij dksbZ fcanqA 
bls ^ek/; iwokZuqeku^ dgk tkrk gSA nwljs] O;f"Vd Y eku dk iwokZuqeku] laoknh f 
(X0) dks ^O;fäxr iwokZuqeku^ dgk tkrk gSA 

 

 

 

 



 

bdkbZ 6 f}&pjh; lekJ;.k ekWMy dk foLrkj  
 

bdkbZ dh :ijs[kk   

6-0  mís';  

6-1  fo’k;&izos”k   

6-2  ewy fcanq ds ek/;e ls lekJ;.k  

6-3  ekiu bdkb;ksa esa ifjorZu  

6-4 v/kZ&y?kqx.kdh; e‚My 

6-5  y?kqx.kdh;&jSf[kd e‚My 

6-6  Qyfud :i dk p;u  

6-7  lkj&la{ksi     

6-8  cks/k ç'uksa ds mÙkj vFkok ladsr  

6-0 mís';  
çLrqr bdkbZ dks i<+us ds ckn vki bl ;ksX; gksaxs fd &  

 ewy fcanq ls xqtjus okys lekJ;.k e‚Myksa dh O;k[;k dj ldsa( 

 vkdyksa ij vkfJr vkSj Lora= pjksa ds ekiu dh bdkbZ esa ifjorZuksa ds çHkko dh O;k[;k 
dj ldsa( 

 v/kZ&y?kqx.kd vkSj y?kqx.kd&jSf[kd lekJ;.k e‚My esa çkpyksa dh O;k[;k dj ldsa( rFkk 

 lekJ;.k e‚My ds lgh Qyfud :i dh igpku dj ldsaA 

6-1 fo’k;&izos”k   

fiNyh nks bdkb;ksa esa geus bl ckr ppkZ dh fd dSls fdlh nks&pj lekJ;.k e‚My dk 
vkdyu fd;k tk ldrk gS vkSj vkdfyr lekJ;.k lehdj.k ds vk/kkj ij fu"d"kZ dSls 
fudkys tk ldrs gSaA bl lanHkZ esa geus vkdyu dh lk/kkj.k U;wure oxZ ¼OLS½ fof/k ds fo"k; 
esa ppkZ dhA Lej.k djsa fd bl fof/k ¼OLS½ ls çkIr vkdyd bl vFkZ esa loksZÙke jSf[kd 
vufHkur vkdyd ¼BLUE½ gksrs gSa fd os js[kh; lekJ;.k e‚My ds oxZ esa loZJs"B fl) gksrs 
gSaA 

bl nks&pj lekJ;.k e‚My dk Qyu fuEukuqlkj gksrk gS & 

𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢          … (6.1) 

tgk¡ Y vkfJr pj gS vkSj X Lora= pj gSA geus vius lekJ;.k e‚My esa ,d çlaHkkO; =qfV 
in ¼𝑢 ½ tksM+k gSA geus vius lekJ;.k e‚My esa =qfV in dks 'kkfey djus ds rhu dkj.kksa dk 
gokyk fn;k &  

¼i½ ;g e‚My esa cfg"—r pj dk /;ku j[krk gS]  

¼ii½ ;g e‚My esa vuuqes; ekuo LoHkko dks 'kkfey djrk gS] vkSj  

                                                             
 izksQslj dkSLrqHk ckfjd] bafnj xk¡/kh jk’Vªh; eqDr fo”ofo|ky;A 
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¼iii½ ;g ekiu =qfV] =qfViw.kZ Qyu :i] vkfn çHkkoksa dks lekfgr dj ysrk gSA  

ge ;g ekudj pys fd lekJ;.k e‚My lgh <ax ls fufnZ"V gksrk gSA bl e‚My esa lHkh 
çklafxd pj 'kkfey fd, tkrs gSaA lekJ;.k e‚My esa dksbZ vçklafxd pj 'kkfey ugha gksrk 
gSA  

vc bl bdkbZ esa ge fiNyh nks bdkb;ksa dh gh Hkk¡fr nks pjksa ds mnkgj.k dks tkjh j[ksaxsA ge 
mu vo/kkj.kkvksa dk vuqlj.k Hkh ;gk¡ tkjh j[ksaxs ftudk mYys[k bdkbZ 4 esa fd;k x;k gSA  

vkb,] Åij lehdj.k ¼6-1½ esa fn, x, lekJ;.k e‚My dks ns[ksaA- vki ns[ksaxs fd lekJ;.k 
e‚My vius çkpyksa esa jSf[kd gSA gekjs ikl çkpyksa ds tfVy :i ugha gSa] tSls fd çkpyksa ds 
:i esa 𝛽  vFkok  𝛽 𝛽  vkfnA blds vykok] bl lekJ;.k e‚My esa jSf[kd pj gSaA gekjs ikl 
𝑋  vFkok  log 𝑋  O;k[;kRed pj ds :i esa ugha gSA 

D;k gekjs ikl fdlh lekJ;.k e‚My esa bl çdkj ds pj gks ldrs gSa\ ;fn ,sls pj fo|eku 
gksa rks ge vius lekJ;.k e‚My dh O;k[;k dSls djrs gSa\ ge lehdj.k ¼6-1½ esa fn, x, 
ljy lekJ;.k e‚My dk foLrkj djsaxs vkSj Li"V djsaxs fd fdafpr ifjorZuksa ds lkFk e‚My 
dh O;k[;k dSls cny tkrh gSA  

6-2 ewy fcanq ds ek/;e ls lekJ;.k 

vkb,] vc lehdj.k ¼6-1½ esa fn, x, ljy lekJ;.k e‚My dk fo'ys"k.k djrs gSaA bl 
lekJ;.k e‚My esa nks çkpy gSa & 𝛽  vkSj 𝛽 , tgk¡ pj 𝛽  vojks/ku çkpy dgykrk gS] tcfd 
pj 𝛽  lekJ;.k çkpy dgykrk gSA tc O;k[;kRed pj eku 'kwU; ysrk gS rks vojks/ku 𝛽  
vkfJr pj ds eku dks bafxr djrk gS] ;Fkk 𝐸(𝑌 |𝑋 ) = 𝛽 . 

eku yhft, fd gekjk lekJ;.k e‚My fuEufyf[kr :i ysrk gS & 

𝑌 = 𝛽 𝑋 + 𝑢          … (6.2) 

lehdj.k ¼6-2½ esa dsoy ,d ço.k çkpy 𝛽  gSA ;gk¡ dksbZ vojks/ku ugha gSA bldk fufgrkFkZ ;g 
gS fd ;gk¡ lekJ;.k js[kk ewy fcanq ls gksdj xqtjrh gSA gekjk lef"V lekJ;.k Qyu 
𝑌 =  𝛽 𝑋 + 𝑢  gS vkSj çfrn'kZ lekJ;.k Qyu 𝑌 = 𝑏 𝑋 + 𝑒  gSA  

vc ge OLS fof/k ç;ksx djrs gSa vkSj OLS vkdyd 𝑏  dk irk yxkrs gSaA tSlk fd ge bdkbZ 
4 ls tkurs gSa] OLS fof/k esa oxksaZ ds =qfV ;ksxQy ¼ESS½ dks U;wure fd;k tkrk gSA rnuqlkj] 
ge oxksaZ ds =qfV ;ksxQy dks U;wure dj çkIr djrs gSa & 

𝐸𝑆𝑆 =  ∑𝑒 = ∑(𝑌 − 𝑏 𝑋 )        … (6.3) 

ge oxksaZ ds =qfV ;ksxQy ¼ESS½ ds vodyt dks ysdj mls 'kwU; ds lerqY; djrs gSa &  

 ∑
= 0        … (6.4) 

 ∑
= 2 ∑(𝑌 − 𝑏 𝑋 )(−𝑋 ) = 0      … (6.5) 

bldk fufgrkFkZ gS fd & 

−2 ∑𝑒 𝑋 𝑌 − 𝑏 𝑋 = 0  

∑𝑋 𝑌 − 𝑏 ∑𝑋 = 0  

𝑏 =
∑

∑
         … (6.6) 
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lehdj.k ¼6-6½ esa fn;k x;k vkdyd vufHkur gksrk gSA vkdyd dk fopj.k fuEuor~ n'kkZ;k 
tkrk gS &  

𝑣𝑎𝑟(𝑏 ) =          … (6.7) 

vc mi;qZä vkdyd dh rqyuk lekJ;.k e‚My 𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢  gsrq vkdyd ls djsa 
¼bdkbZ 4 esa lehdj.k ¼4-18½ ns[ksa½A 

𝑏 =          … (6.8) 

rFkk  

𝑣𝑎𝑟(𝑏 ) =          … (6.9) 

;gk¡ /;ku nsa fd lehdj.k ¼6-6½ esa pj fopyu :i esa ugha gSaA rnuqlkj tc gekjs ikl 
lekJ;.k e‚My esa vojks/ku ugha gksrk gS rks lekJ;.k çkpy dk vkdyd vojks/ku okys 
lekJ;.k e‚My ls fHkUu gksrk gSA ;s nksuksa vkdyd ,d leku gksaxs ;fn vkSj dsoy ;fn 
𝑋 = 0 gksxkA  

uhps nh xbZ rkfydk 6-1 vojks/ku lfgr vkSj vojks/ku jfgr lekJ;.k e‚My ds chp rqyuk 
çLrqr djrh gSA  

rkfydk 6-1% vojks/ku ds fcuk lekJ;.k e‚My ds vfHky{k.k 

vojks/ku lfgr lekJ;.k e‚My vojks/ku jfgr lekJ;.k e‚My 

𝑏 =
∑𝑥 𝑦

∑𝑥
 𝑏 =

∑𝑋 𝑌

∑𝑋
 

var(𝑏 ) =
𝜎

∑𝑥
 var(𝑏 ) =

𝜎

∑𝑋
 

σ =
∑𝑒

𝑛 − 2
 σ =

∑𝑒

𝑛 − 1
 

2R _.ksrj gS 2R _.kkRed gks ldrk gS 

vkdfyr lekJ;.k e‚My fuEuor~ n'kkZ;k tkrk gS & 

𝑌 = 𝑏 𝑋          … (6.10) 

vki ns[ksaxs fd fu/kkZj.k dk xq.kkad 𝑅  vojks/ku ds fcuk lekJ;.k e‚My ds fy, mi;qä ugha 
gksrk gSA ;fn lekJ;.k e‚My esa vojks/ku lkaf[;dh; :i ls lkFkZd u gks rks ge ewy fcanq ds 
ek/;e ls lekJ;.k dj ldrs gSaA vU;Fkk] ;g fofunsZ'ku =qfV dh vksj tkrk gSA ;gk¡ dksbZ 
çklafxd pj NwV tkrk gSA 

6-3 ekiu bdkb;ksa esa ifjorZu 

eku yhft, fd vkidks foxr 30 o"kksaZ ds Hkkjr ds ldy ?kjsyw mRikn vkSj dqy miHkksx O;; 
ij dky&Js.kh vk¡dM+s fn, x, gSaA vkidks ,d ,slk lekJ;.k e‚My pykus ds fy, dgk tkrk 
gS ftlesa miHkksx O;; vkfJr pj ds :i esa vkSj vk; Lora= pj ds :i esa gksxhA bldk 
mís'; Hkkjr ds dqy miHkksx Qyu dk vkdyu djuk gSA  
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eku yhft, fd vkius ldy ?kjsyw mRikn vkSj miHkksx O;; dks ^djksM+ #i;ŝ  esa n'kkZ;k gSA vc 
vkidks vkdfyr lekJ;.k lehdj.k fuEuor~ çkIr gksrk gS &  

𝑌 = 237 + 0.65𝑋         … (6.11) 

tc vkius vius ofj"B tu ds lkeus ;s ifj.kke çLrqr fd, rks mUgksaus dgk fd ldy ?kjsyw 
mRikn vkSj miHkksx O;; dk ekiu f̂efy;u #i;ŝ  esa gksuk pkfg, Fkk rkfd ;g Hkkjr ds ckgj 
Hkh yksxksa dks le> esa vk,A ;fn vki pjksa dks ifjofrZr djds ifj.kkeksa iqu% vkdfyr djrs gSa 
rks D;k vkdy ,d leku gksaxs\ ;k fQj D;k vki vkdyksa esa fdlh ifjorZu dh vk'kk djsaxs\ 
vkb,] bl eqís ij dqN foLrkj ls ppkZ djsaA 

eku yhft, fd ge vkfJr vkSj Lora= nksuksa pjksa dks fuEukuqlkj :ikarfjr djrs gSa &  

𝑌∗ = 𝑤 𝑌   vkSj  𝑋∗ = 𝑤 𝑋       … (6.12) 

lekJ;.k e‚My ¼6-1½ dks vc fuEuor~ ifjofrZr fd;k tk ldrk gS & 

𝑌∗ = 𝛽 + 𝛽 𝑋∗ + 𝑢         … (6.13) 

vc OLS fof/k ls lehdj.k ¼6-13½ dk vkdyu djus ls fuEufyf[kr vkdy çkIr gksrs gSa & 

𝑏∗ = 𝑌∗ − 𝑏∗𝑋∗        … (6.14) 

𝑏∗ =
∑ ∗ ∗

∑ ∗          … (6.15) 

blh çdkj ge pj  𝑏∗ vkSj 𝑏∗ dk fopj.k vkSj =qfV fopj.k dk vkdyd Hkh Kkr dj ldrs 
gSaA  

lehdj.k ¼6-15½ ls ge ;g irk yxk ldrs gSa fd 

𝑏∗ = 𝑏          … (6.16) 

rFkk  

𝑏∗ = 𝑤 𝑏          … (6.17) 

vkb,] vc ge ,d&,d dj mi;qZä ds fufgrkFkZ ns[krs gSa & 

(i) pfy,] ge vkfJr pj 𝑌  ls vkjaHk djrs gSaA eku yhft, fd pj 𝑌  nksxquk (𝑤 = 2) gS 
vkSj pj 𝑋  vifjofrZr (𝑤 = 1) gSA vc pj  𝑏  vkSj 𝑏  dk  D;k gksxk\ pj 𝑤  vkSj 𝑤  

ds eku lehdj.k ¼6-16½ vkSj ¼6-17½ esa çfrLFkkfir djsaA vki ik,¡xs fd nksuksa vkdyu 
nksxqus gks x, gSaA rnuqlkj] ;fn vkfJr pj dks fdlh fu;r c ls xq.kk fd;k tkrk gS rks 
lHkh OLS xq.kkadksa dks c ls gh xq.kk fd;k tk,xkA  

(ii) vc ge Lora= pj dk mnkgj.k ysrs gSaA eku yhft, fd pj 𝑋  nksxquk (𝑤 = 2) gS vkSj 
pj 𝑌  vifjofrZr (𝑤 = 1) gSA pj 𝑤  vkSj 𝑤  ds ekuksa dks lehdj.kksa ¼6-16½ vkSj ¼6-17½ 
esa çfrLFkkfir djus ij ge ikrs gSa fd lekJ;.k xq.kkad (𝑏 ) vk/kk gks tkrk gS] ijarq 
vojks/ku (𝑏 ) vifjofrZr gh jgrk gSA 

(iii) ;fn ge nksuksa pjksa  𝑋  vkSj 𝑌  dks nksxquk dj nsrs gSa rks lekJ;.k xq.kkad (𝑏 ) vifjofrZr 
gh jgsxk] ijarq vojks/ku cny tk,xkA ;kn j[ksa fd vkfJr pj ds ekiu Lrj esa ifjorZu 
ls vojks/ku cny tkrk gSA 

vc ç'u ;g mBrk gS fd D;k e‚My ds t&vuqikr vkSj F&eku esa dksbZ cnyko vk,xk\ ugha] 
t vkSj F çfrn'kZt fdlh Hkh pj ds ekiu Lrj esa fdlh Hkh ifjorZu ls çHkkfor ugha gksrs gSaA 
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cks/k ç'u 1 

1) gesa fdl fLFkfr esa ewy fcanq ds ek/;e ls lekJ;.k pykuk pkfg,\ 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………  

2) ewy fcanq ds ek/;e ls fdlh lekJ;.k e‚My ds fufgrkFkZ D;k gksrs gSa\ Li"V djsaA 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………  

3) ;fn O;k[;kRed pj ds ekiu Lrj esa dksbZ ifjorZu gksrk gS rks vkdyksa ij D;k 
çHkko iM+rk gS\ Li"V djsaA 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

4) ;fn vkfJr pj ds ekiu Lrj esa dksbZ ifjorZu gksrk gS rks vkdyksa ij D;k çHkko 
iM+rk gS\ Li"V djsaA 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………  

6-4 v/kZ&y?kqx.dh; ekWMYk 

dqN mnkgj.kksa esa lekJ;.k e‚My vjSf[kd gksrk gS] fQj Hkh lekJ;.k lehdj.k ds nksuksa i{kksa 
ij y?kqx.kd ysus ls gesa dksbZ jSf[kd e‚My gh çkIr gksrk gSA ;fn dksbZ e‚My vjSf[kd gks 
ijarq vius pj :ikarfjr gks tkus ds ckn og jSf[kd gks tkrk gks rks e‚My dks vkarfjd :i ls 
jSf[kd dgk tkrk gSA rnuqlkj] v/kZ&y?kqx.kd vkSj y?kqx.kd&jSf[kd e‚My vkarfjd :i ls 
jSf[kd e‚My gh gksrs gSaA bl ikBka'k esa ge v/kZ&y?kqx.kd e‚My ds fo"k; esa gh ppkZ djsaxsA 
y?kqx.kd&jSf[kd e‚My ds fo"k; esa ppkZ ge vxys ikBka'k esa djsaxsA 

vkb,] ge ,d Qyfud :i ds lkFk fuEukuqlkj vkjaHk djrs gSa & 

𝑌 = 𝑒          … (6.18) 

;g lekJ;.k e‚My] vius orZeku Lo:i esa] vjSf[kd gSA vr% OLS fof/k ls bldk vkdyu 
ugha fd;k tk ldrk gSA rFkkfi] ;fn ge blds nksuksa i{kksa ds çk—frd y?kqx.kd ysrs gSa rks gesa 
fuEufyf[kr lehdj.k çkIr gksrk gS & 
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ln𝑌 = 𝛽 + 𝛽 𝑡 + 𝑢         … (6.19) 

;g ,d v/kZ&y?kqx.kd lehdj.k esa cny tkrk gSA bls gh v/kZ&y?kqx.kd e‚My dgk tkrk gS 
D;ksafd ,d pj y?kqx.kd :i esa gksrk gSA 

;fn ge eku ln𝑌 = 𝑌∗  ysrs gSa rks lehdj.k ¼6-19½ dks fuEuor~ fy[kk tk ldrk gS & 

𝑌∗ = 𝛽 + 𝛽 𝑡 + 𝑢         … (6.20) 

lehdj.k ¼6-20½ dk vkdyu ljy gSA ;g lehdj.k vius çkpyksa vkSj pjksa esa jSf[kd gSA 
rnuqlkj] ge çkpyksa dk vkdyu djus ds fy, OLS fof/k ç;ksx dj ldrs gSaA lekJ;.k 
e‚My ¼6-20½ dk fufgrkFkZ] gkyk¡fd] lekJ;.k e‚My ¼6-1½ ls cgqr fHkUu gSA 

;fn ge lekJ;.k e‚My 𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢  dk vodyu ysrs gSa rks gesa fuEufyf[kr 
lehdj.k çkIr gksrk gS &  

= 𝛽          … (6.21) 

lehdj.k ¼6-21½ n'kkZrk gS fd lekJ;.k lehdj.k dh ço.krk fu;r gSA mi;qZä dk ,d 
fufgrkFkZ ;g Hkh gS fd Lora= pj esa bdkbZ òf) ds fy, vkfJr pj esa fujis{k ifjorZu iwjs 
çfrn'kZ esa fu;r jgrk gSA ;fn pj X esa ,d bdkbZ òf) gksrh gS rks pj Y esa 𝛽  bdkbZ òf) 
gksrh gSA 

vkb,] vc ge lekJ;.k e‚My ln𝑌 = 𝛽 + 𝛽 𝑡 + 𝑢 ij fopkj djrs gSaA ;fn ge lehdj.k 
¼6-19½ dk vodyu ysa rks ikrs gSa fd   

= 𝛽  gksrk gS] 

ftldk vFkZ gS fd  

= 𝛽          … (6.22) 

lehdj.k ¼6-22½ dk ,d fufgrkFkZ ;g Hkh gS fd lekJ;.k e‚My dh ço.krk ifjorZu'khy gksrh 
gSA rnuqlkj bldh O;k[;k lekJ;.k e‚My 𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢  ls fHkUu gksrh gSA 

lehdj.k ¼6-19½ ds fy, ge lekJ;.k xq.kkad ( 𝛽 ½ dh O;k[;k bl çdkj djrs gSa & pj X esa 
çR;sd bdkbZ òf) ds fy, pj Y esa 𝛽  çfr'kr òf) gqbZ gSA bl çdkj] v/kZ&y?kqx.kdh; e‚My 
ds fy, vkfJr pj esa ifjorZu çfr'krrk ds inksa esa çkIr gksrk gSA vr,o] v/kZ&y?kqx.kdh; 
e‚My fodkl nj dk vkdyu djus ds fy, mi;ksxh fl) gksrk gSA 

6-5 y?kqx.kdh;&jSf[kd ekWMYk  

vkb,] ge fuEufyf[kr lekJ;.k lehdj.k ij fopkj djrs gSa & 

pfy,] lcls igys fuEufyf[kr vjSf[kd e‚My dk mnkgj.k ysrs gSa & 

 𝑌 = 𝛽 𝑋          … (6.23) 

;g e‚My vkarfjd :i ls jSf[kd gksxk ;fn bls fuEuor~ ifjofrZr fd;k tk ldrk gks & 

𝑌∗ = 𝛽 + 𝛽 𝑋∗ + 𝑢       … (6.24) 

lehdj.k ¼6-23½ esa çR;sd pj ds y?kqx.kd dk ç;ksx djds ge fuEufyf[kr :ikarfjr 
lehdj.k çkIr djrs gSa &  

ln𝑌 = 𝛽 + 𝛽 ln𝑋 + 𝑢       ... (6.25) 
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lehdj.k ¼6-25½ esa n'kkZ, x, lekJ;.k e‚My dks gh y?kqx.kd&jSf[kd e‚My dgk tkrk gS 
¼D;ksafd ;g vius pjksa ds y?kqx.kd esa jSf[kd gksrk gS½ vFkok nksgjk&y?kqx.kd e‚My ¼D;ksafd 
blesa nksuksa pj y?kqx.kd :i esa gksrs gSa½A  

vkb,] vc fuEukuqlkj pj 𝑋  ds lUnHkZ esa lehdj.k ¼6-25½ dk vodyu ysrs gSa & 
( )

= .          ... (6.26) 

=          ... (6.27) 

lehdj.k ¼6-26½ vkSj ¼6-27½ dk ;ksx djds gesa fuEufyf[kr lehdj.k çkIr gksrk gS & 

= 𝛽          

vFkok] 

= 𝛽          ... (6.28) 

lehdj.k ¼6-28½ dks /;kuiwoZd ns[kus ls Kkr gksrk gS fd lekJ;.k çkpy pj Y vkSj pj X ds 
chp yksprk dks fu:fir djrk gSA 

y?kqx.kd&jSf[kd e‚My dh bl vkd"kZd fo'ks"krk us bls O;kogkfjd dk;Z esa yksdfç; cuk fn;k 
gSA lekJ;.k xq.kkad 𝛽  pj X ds lanHkZ esa pj Y dh yksprk] ;Fkk pj X esa ,d çfr'kr 
ifjorZu ds fy, pj Y esa çfr'krrk ifjorZu dks ekirk gSA rnuqlkj] ;fn pj Y fdlh ek¡x dh 
xbZ oLrq dh ek=k vkSj pj X mlds bdkbZ ewY; dks fu:fir djrk gks rks pj 𝛽  ek¡x dh 
dher yksprk dks ekirk gSA 

6-6 Qyfud :i dk p;u  

vkius ns[kk gh gksxk fd nks&pj lekJ;.k e‚My ds rhu Qyfud :i gks ldrs gSa] tSlk fd 
uhps n'kkZ;k x;k gS & 

(I) 𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢  

(II) 𝑙𝑛𝑌 = 𝛽 + 𝛽 𝑋 + 𝑢  

(III) ln𝑌 = 𝛽 + 𝛽 ln𝑥 + 𝑢  

vc ,d ç'u ;g mBrk gS fd buesa lcls vPNk e‚My dkSu&lk gS\ oLrqr% Qyfud :i dk 
pquko gekjs mís'; ij fuHkZj djrk gSA gesa og e‚My pquuk pkfg, tks gesa gekjs ç'uksa dk 
çklafxd mÙkj ns ldsA eku yhft, fd gekjk mís'; vkfJr pj ij Lora= pj esa ifjorZu ds 
çHkko dk vkdyu djuk gSA bl mnkgj.k esa ge e‚My&I dk ç;ksx dj ldrs gSaA  

nwljh vksj] ;fn gekjk mís'; Lora= pj esa ifjorZu ds ifj.kkeLo:i vkfJr pj esa òf) nj dk 
vkdyu djuk gks rks gesa v/kZ&y?kqx.kd e‚My ¼e‚My&II½ dk fodYi pquuk pkfg,A ;fn 
gekjk mís'; nks pjksa ds chp yksprk dk vkdyu djuk gks rks ge y?kqx.kd&jSf[kd e‚My 
pqurs gSaA 

mä rhu lekJ;.k e‚My ¼e‚My&I, II, III½ çkpyksa ds fHkUu&fHkUu vkdy nsaxsA vkdydksa dh 
ekud =qfV Hkh fHkUu gh gksxhA blds vykok] fu/kkZj.k dk xq.kkad 𝑅  Hkh rhuksa e‚Myksa ds fy, 
fHkUu&fHkUu gh gksxkA D;k ge bu e‚Myksa ds 𝑅  dh rqyuk dj ldrs gSa vkSj dg ldrs gSa fd 
mPpre 𝑅  okyk e‚My gh lqekud gS\ ughaA ge 𝑅  ds eku dh rqyuk fofHkUu vkfJr pjksa 
okys lekJ;.k e‚Myksa ls çkIr eku ls ugha dj ldrsA cgjgky] ge bu e‚Myksa ds 𝑅  dh 
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rqyuk ,d gh vkfJr pj vkSj ,d gh vkdyu fof/k okys lekJ;.k e‚Myksa ls dj ldrs gSaA 
rnuqlkj e‚My&I vkSj e‚My&II ds 𝑅  eku dh rqyuk ugha dh tk ldrh gSA ge e‚My&II 
vkSj e‚My&III dh rqyuk mudh lqekudrk ds lanHkZ esa dj ldrs gSaA 

;fn nks lekJ;.k e‚My vius fu/kkZj.k xq.kkad] vkdydksa dh lkaf[;dh; lkFkZdrk vkSj uSnkfud 
ijh{k.k ¼ftu ij ppkZ bdkbZ 13 vkSj 14 esa dh tk,xh½ ds lanHkZ esa yxHkx ,d leku gksa rks 
ge ljyrj e‚My dks çkFkfedrk nsrs gSaA ljyrj e‚My dks le>uk vis{kk—r ljy gksrk gS 
vkSj vkerkSj ij nwljksa }kjk Lohdkj fd;k tkrk gSA 

y?kqx.kd&jSf[kd lekJ;.k e‚My ds dqN fof'k"V ykHk gSa] ;Fkk &  

(i) çkpy eku ifjorZu ds çfr vpy gksrs gSa D;ksafd os çfr'kr ifjorZuksa dks ekirs gSa]  

(ii) e‚My lh/ks yksprk ds vk¡dM+s nsrk gS] vkSj  

(iii) e‚My dqN gn rd fo"kefolkfjrk dh leL;k dks fu;af=r dj ysrk gSA ¼fo"kefolkfjrk 
dh leL;k ds fy, bdkbZ 11 ns[ksa½A  

cks/k ç'u 2 

1) v/kZ&y?kqx.kd e‚My esa vki lekJ;.k xq.kkad dh O;k[;k dSls djrs gSa\ Li"V 
djsaA 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………………………………… 

2) y?kqx.kd&jSf[kd lekJ;.k e‚My ds lekJ;.k çkpy dk vkdyu dSls fd;k 
tkrk gS\ laf{kIr o.kZu djsaA 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………………………………… 

3) y?kqx.kd&jSf[kd e‚My ds D;k ykHk gSa\ Li"V djsaA 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………  
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4) vkarfjd :i ls jSf[kd e‚My dk D;k vFkZ gksrk gS\ D;k vki fdlh vkarfjd 
:i ls jSf[kd e‚My ds ifj.kkeksa dh rqyuk fdlh jSf[kd e‚My ls dj ldrs gSa\ 
D;ksa vFkok D;ksa ugha\ Li"V djsaA  

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………………………………… 

6-7 lkj&la{ksi     

bl bdkbZ esa geus ,sls Qyfud :iksa ds fo"k; esa ppkZ dh ftUgsa nks&pj lekJ;.k e‚My esa 
lek;ksftr fd;k tk ldrk gksA  

geus bdkbZ dk vkjaHk ewy fcanq ls ¼tgk¡ dksbZ vojks/ku ugha gksrk½ xqtjus okys lekJ;.k e‚My 
ds lkFk fd;kA  

geus pjksa ds eku ifjorZu ds çHkko dh vksj Hkh b'kkjk fd;kA blds ckn geus rhu Qyfud 
:iksa ij fopkj fd;k & ewy e‚My] v/kZ&y?kqx.kd e‚My vkSj y?kqx.kd&jSf[kd e‚MyA  

bdkbZ esa bu lHkh rhu Qyfud :iksa esa çkpyksa dh O;k[;k ij foLr̀r ppkZ dh xbZ gSA  

6-8 cks/k ç'uksa ds mÙkj vFkok ladsr  

cks/k ç'u 1 

1- fdlh Hkh lekJ;.k çfrxeu e‚My ls vojks/ku in ds cfg"dj.k ds xaHkhj fufgrkFkZ gksrs 
gSaA bls rHkh NksM+k tkuk pkfg, tc vçfrcaf/kr e‚My esa vojks/ku in lkaf[;dh; :i ls 
egRoiw.kZ u gksA  

2- geus rkfydk 6-1 esa vojks/ku in dh pwd ds fufgrkFkksaZ dks lwphc) fd;k gSA bls 
/;kuiwoZd i<+sa vkSj mÙkj nsaA  

3- tc O;k[;kRed pj ds ekinaM esa dksbZ ifjorZu gksrk gS rks lac) vkdyu çHkkfor gksrk 
gSA ;fn X dks c ls xq.kk fd;k tkrk gS rks çkpy dks Hkh c ls gh foHkkftr fd;k tkrk gSA 

4- ;fn Y dks c ls xq.kk fd;k tkrk gS rks e‚My ds lHkh çkpyksa dks c ls gh xq.kk fd;k 
tkrk gSA 

cks/k ç'u 2 

1- fdlh Hkh v/kZ&y?kqx.kd e‚My esa lekJ;.k çkpy fodkl nj dks bafxr djrk gSA ;fn X 
ds eku esa 1 bdkbZ dh òf) gksrh gS] rks Y dk visf{kr eku  çfr'kr c<+ tkrk gSA 

2- y?kqx.kd&jSf[kd e‚My dk vkdyu lk/kkj.k lekJ;.k e‚My ds leku gh gksrk gS] 
flok; blds fd pj :ikarfjr gks tkrs gSaA fdlh Hkh lekJ;.k e‚My ds vkdyu esa 
viuk, tkus okys pj.kksa dks Lo;a fy[ksaA 
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f}&pjh; lekJ;.k 
ekWMy dk foLrkj  

3- geus ikB esa rhu ykHkksa dk mYys[k fd;k gS &  

¼i½ çkpy eku ifjorZu ds çfr vpy gksrs gSa D;ksafd os çfr'kr ifjorZuksa dks ekirs gSa] ¼ii½ 
e‚My lh/ks yksprk ds vk¡dM+s nsrk gS] vkSj  
¼iii½ e‚My fo"kefolkfjrk dh leL;k dks dqN gn rd de djrk gSA 

4- vki nks lekJ;.k e‚Myksa ds ifj.kkeksa dh rqyuk rc rd ugha dj ldrs tc rd fd 
vkfJr pj leku u gksaA 

 

 


