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ikB~;Øe ifjp; 

vFkZfefr vFkZ'kkL=] xf.kr vkSj lkaf[;dh ds chp ,d varjkQyd vFkkZr~ ,d ,slk leUo; fcanq gS tgk¡ os 
,d&nwljs dks izHkkfor djrs gSaA ;g eq[; :i ls vkfFkZd fl)kar ds vuqHkotU; vkdyu ls laca/k j[krk gSA 
orZeku ikB;Øe ewyHkwr vFkZferh; vo/kkj.kkvksa vkSj rduhdksa dh O;kid Hkwfedk izLrqr djrk gSA ikB;Øe dks 14 
bdkb;ksa okys ik¡p [kaMksa esa foHkkftr fd;k x;k gSA 

[k.M 1 % vFkZferh; fl)kar % ewy rRo esa rhu bdkb;k¡ 'kkfey dh xbZ gaSA bdkbZ 1 viuh izÑfr esa ifjp;kRed 
gSA ;g vFkZfefr dks ifjHkkf"kr djrh gS vkSj vFkZferh; v/;;u esa gekjs }kjk vuqlj.k fd, tkus okys pj.kksa dks 
lwphc) djrh gSA bdkbZ 2 vFkZfefr esa izk;% iz;ksx dh tkus okyh vo/kkj.kkvksa dk ,d flagkoyksdu izLrqr djrh 
gSA bdkbZ 3 esa geus ifjdYiuk ijh{k.k dh vo/kkj.kk vkSj izfØ;k dks ifjHkkf"kr fd;k gSA 

[k.M 2 % lekJ;.k ekWMYk % nks&pj mnkgj.k esa rhu bdkb;k¡ gSaA izFke] bdkbZ 4] dh 'kq#vkr lk/kkj.k U;wure oxZ 
¼OLS½ fof/k }kjk lekJ;.k ekWMy dh vkdyu izfØ;k ls dh xbZ gSA blesa OLS vkdydksa ds xq.k/keksZa vkSj 
lekJ;.k ekWMyksa dh lqekudrk ij Hkh izdk'k Mkyk x;k gSA bdkbZ 5 ljy lekJ;.k ekWMy ds lkFk ppkZ tkjh 
j[krh gS vkSj ifjdYiuk ds ijh{k.k dh izfØ;k dk o.kZu djrh gSA bl lanHkZ esa ;g lekJ;.k ekWMykas ds lkFk 
iwokZuqekuu izfØ;k dh Hkh O;k[;k djrh gSA bdkbZ 6 y?kqxq.kd&jSf[kd ekWMyksa vkSj fdlh lekJ;.k ekWMy esa pjksa 
dh ekiu bdkb;ksa dks cnyus ds vuqlkj ljy lekJ;.k ekWMyksa dk foLrkj djrh gSA 

[k.M 3 % cgq lekJ;.k ekWMy esa mu mnkgj.kksa ij fopkj fd;k x;k gS ftuesa ,d ls vf/kd O;k[;kRed pj gksrs 
gSaA bl [kaM esa Hkh rhu bdkb;k¡ gSaA bdkbZ 7 cgq lekJ;.k ekWMyksa ds vkdyu ls laca/k j[krh gSA bdkbZ 8 cgq 
lekJ;.k ekWMy ds mnkgj.k esa ifjdYiuk ijh{k.k ls lacaf/kr gSA bdkbZ 9 lekJ;.k ekWMyksa dh lajpukRed 
fLFkjrk ij fopkj djrh gS vkSj cgq lekJ;.k ekWMyksa esa O;k[;kRed pjksa ds :i esa izfr:i pj 'kkfey djrh gSA 

[k.M 4 % vo/kkj.kkvksa ds mYya?ku dk mipkj vius fo"k; ij ppkZ vxyh rhu bdkb;ksa esa izLrqr djrk gSA bdkbZ 
10 cgqlajs[krk ds fo"k; dks ysdj pyrh gSA ;g cgqlajs[krk ds ifj.kkeksa] mlds lalwpu vkSj mipkjkRed mik;ksa 
dh :ijs[kk izLrqr djrh gSA bdkbZ 11 fo"kefolkfjrk & mlds ifj.kkeksa] mlds lalwpu ,oa mipkjkRed mik;ksa ds 
fo"k; ls lacaf/kr gSA bdkbZ 12 cgq lekJ;.k ekWMyksa esa ,d vU; egRoiw.kZ leL;k] ;Fkk Lolglaca/k] ij ppkZ 
djrh gSA ;g Lolglaca/k ds ifj.kkeksa] mlds lalwpu ,oa mipkjkRed mik;ksa ij foLr̀r ppkZ izLrqr djrh gSA 

[k.M 5 % vFkZferh; ekWMy fofunsZ'ku vkSj uSnkfud ijh{k.k uked bl vafre [kaM esa ek= nks gh bdkb;k¡ gSaA bdkbZ 
13 ekWMy p;u ekinaM ls lacaf/kr gSA bl bdkbZ esa geus izklafxd pjksa ds cfg"dj.k vkSj vizklafxd pjksa ds 
lekos'k tSls fo"k;ksa ij ppkZ dh gSA bdkbZ 14 dh fo"k;&oLrq fofunsZ'ku dh =qfV;ksa ds fy, ijh{k.k gSA bl lanHkZ 
esa ;g bdkbZ ,dkbds lwpuk ekunaM ¼AIC½] 'oktZ lwpuk ekunaM ¼SIC½] vkSj ekWyks ds ekunaM dh :ijs[kk izLrqr 
djrh gSA 



 
 

bdkbZ 1 vFkZfefr % ,d ifjp;  
 

bdkbZ dh :ijs[kk  

1-0  mís';  

1-1  fo’k;&izos”k   

1-2  vFkZfefr dk vFkZ 

1-3  vFkZ'kkL= vkSj vFkZfefr 

1-4  vFkZfefr dh dk;Zç.kkyh 

1-5  lkgp;Z vkSj dkj.k&dk;Z laca/k  

1-6  lkj&la{ksi   

1-7  cks/k ç'uksa ds mÙkj vFkok ladsr  

1-0 mís';  

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

 vFkZ'kkL= ds {ks= esa vFkZfefr ds egRo dh O;k[;k dj ldsa( 

 vFkZfefr] xf.krh; vFkZ'kkL= vkSj vkfFkZd lkaf[;dh ds chp varj Li"V dj ldsa( 

 fdlh Hkh vFkZferh; v/;;u esa vuqlj.k fd, tkus okys pj.kksa dk o.kZu dj ldsa( rFkk  

 lkgp;Z (association) vkSj dkj.k&dk;Z laca/k (cause and effect relationship) ds chp varj 
Li"V dj ldsaA 

1-1 fo’k;&izos”k   

vkfFkZd vk¡dM+ksa ds fo'ys"k.k gsrq fof'k"V fof/k;ksa dk vuqç;ksx vFkkZr~ vFkZfefr bl ;FkkFkZ txr 
dks vusd fo|eku vkfFkZd fl)karksa ls tksM+rh gSA vFkZ'kkL= dh ;g 'kk[kk vkfFkZd laca/kksa ,oa 
fofHkUu vkfFkZd fl)karksa ds ijh{k.k ds fy, lkaf[;dh; fof/k;ksa ds fodkl ij vk/kkfjr gSA tgk¡ 
rd fd fofHkUu pjksa ds chp laca/k dk ljksdkj gS] vFkZfefr gekjh nks çdkj ls lgk;rk djrh 
gS] ;Fkk & 

1- pjksa ds chp fiNys laca/k dh O;k[;k djuk] vkSj  

2- fdlh ,d pj ds ekud vU; pjksa ds ekuksa ds vk/kkj ij iwokZuqeku O;ä djukA 

vFkZfefr dks vFkZ'kkL=] xf.kr ,oa lkaf[;dh ds chp ,d varjkQyd ekuk tk ldrk gSA  

;g eq[; :i ls vkfFkZd fl)karksa ds vuqHkotU; vkdyu ls laca/k j[krh gSA  

,d O;kid vFkZ esa ge dg ldrs gSa fd vFkZfefr lkekftd foKku dh ,d ,slh 'kk[kk gS tks 
xf.kr vkSj lkaf[;dh; vkdyu ds midj.kksa dks ijLij tksM+rh gS] vkSj fQj bu midj.kksa dks 
vkfFkZd –'; ?kVukvksa dk fo'ys"k.k djus ds fy, ç;ksx fd;k tkrk gSA  

vFkZ'kkL= dh ;g 'kk[kk lekJ;.k rduhd dk mi;ksx djrh gS] tks fofHkUu pjksa ds chp 
lkgp;Z vFkok lg&laca/k LFkkfir djrh gSA ;g /;ku nsus dh ckr gS fd ,sls laca/kksa dk vFkZ 
dkj.k&dk;Z laca/k ¼;Fkk] dkj.k ,oa çHkko laca/k½ ugha gksrk gSA dkj.k&dk;Z laca/k dh vo/kkj.kk 
vFkZ'kkL= ds gh fdlh fl)kar ls mRiUu gqbZ gksrh gSA 
                                                             
M‚- iwtk 'kekZ] lgk;d izk/;kid] nkSyr jke d‚yst] fnYyh fo'ofo|ky; 
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vFkZferh; fl)kar %ewy 
rRo 

1-2 vFkZfefr dk vFkZ  

tSlk fd Åij mYys[k fd;k x;k gS] vFkZfefr ^vkfFkZd eki^ ls laca/k j[krh gSA bldks 
lkekftd foKku dh ,d ,slh 'kk[kk ds :i esa ifjHkkf"kr fd;k tk ldrk gS tks fdlh Hkh 
vkfFkZd –';?kVuk dk fo'ys"k.k djus ds fy, xf.kr] lkaf[;dh; fu"d"kZ ,oa vkfFkZd fl)kar dh 
rduhdksa dk mi;ksx djrh gksA  

;g vkfFkZd vk¡dM+ksa ds fy, xf.krh; vk¡dM+ksa ds vuqç;ksxksa ls laca/k j[krh gSA bldk mís'; 
xf.krh; laca/k dh lgk;rk ls fufeZr vkfFkZd e‚Myksa dks vuqHkotU; leFkZu çnku djuk vkSj 
bl rjg ls la[;kRed ifj.kke çkIr djuk gksrk gSA bl çdkj] vFkZfefr vkfFkZd fl)kar] 
xf.krh; vFkZ'kkL= vkSj vkfFkZd lkaf[;dh rhuksa fo/kkvksa dk ç;ksx djrh gSA 

;gh dkj.k gS fd vFkZfefr xf.krh; lehdj.kksa ,oa vkfFkZd vk¡dM+ksa ds :i esa ifj"—r xf.krh; 
midj.kksa dk ç;ksx dj vkfFkZd fl)kar ¼O;f"V vFkZ'kkL= vFkok lef"V vFkZ'kkL=½ dh varfdZz;k 
gsrq ,d eap cu tkrh gSA ;gk¡ vkfFkZd lkaf[;dh vk¡dM+ksa ds laxzg.k] çlaLdj.k ,oa çLrqfr }kjk 
fodflr dh tkrh gSA  

xf.krh; vFkZ'kkL= dk eq[; ljksdkj vkfFkZd fl)kar dks xf.krh; :iksa vFkok lehdj.kksa esa O;ä 
fd, tkus ls gksrk gSA bu lehdj.kksa dks varr% e‚Myksa ds :i esa O;ä dj fn;k tkrk gSA 
/;ku nsus dh ckr gS fd xf.krh; vFkZ'kkL= fdlh Hkh fl)kar dh ekiuh;rk vFkok vuqHkotU; 
lR;kiu dk ewY;kadu ugha djrk gSA 

vkfFkZd lkaf[;dh eq[; :i ls ys[kkfp=ksa] vkjs[kksa vkSj rkfydkvksa ds :i esa vkfFkZd vk¡dM+ksa ds 
laxzg.k] çlaLdj.k ,oa çLrqfr ls laca/k j[krh gSA ;s vk¡dM+s ifjokjksa vkSj QeksaZ ls lacaf/kr 
O;f"V&vFkZ'kkL=h; pj fo"k;d gks ldrs gSa vFkok ;s ldy ?kjsyw mRikn] jkstxkj] dherksa vkfn 
lef"V&vFkZ'kkL=h; pjksa ls lacaf/kr gks ldrs gSaA  

vFkZferh; e‚Myksa ds fy, vk¡dM+s çkFkfed vk¡dM+ksa vFkok f}rh;d vk¡dM+ksa ds :i esa gks ldrs 
gSaA ,d vkfFkZd lkaf[;dhfon~ vkerkSj ij Lo;a dks vk¡dM+ksa ds lkj.khdj.k ,oa çlaLdj.k rd 
gh lhfer j[krk gSA tcfd vFkZfefr eq[; :i ls vkfFkZd fl)karksa ds vuqHkotU; lR;kiu esa 
#fp j[krh gSA ,d vFkZfefrfon~ ,dkf/kd e‚My rS;kj djsxk vkSj fQj vkfFkZd fl)karksa dk 
ijh{k.k djsxkA xf.krh; vFkZ'kkL= esa laca/k fu;rkRed gksrk gSA mnkgj.k ds fy,]  

𝑌𝑖 = 𝑎 + 𝑏𝑋𝑖         … (1.1) 

Åij fn, x, lehdj.k ¼1-1½ esa] 

Y O;k[;k fd;k tkus okyk pj gS] 

X O;k[;k djus okyk pj] rFkk  

a  o b çkpy gSaA  

nwljh vksj] vFkZfefr esa laca/kksa dh ç—fr çlaHkkO; vFkkZr~ vusd laHkkoukvksa esa ls p;fur dksbZ 
,d gksrh gSA ge lehdj.k ¼1-1½ esa ,d çlaHkkO; =qfV pj tksM+rs gSaA mnkgj.k ds fy,] 

𝑌𝑖 = 𝑎 + 𝑏𝑋𝑖 + 𝑢𝑖        … (1.2) 

bu pjksa ds chp çlaHkkO; laca/k ij foLr̀r ppkZ ge bdkbZ 4 esa djsaxsA vFkZfefr esa gesa vkerkSj 
ij vkfFkZd vk¡dM+ksa dh vuwBh ç—fr ds dkj.k fo'ks"k rjhdksa dh vko';drk gksrh gS D;ksafd ,sls 
vk¡dM+s lax̀ghr ijh{k.kksa ds rgr mRiUu ugha gksrsA vFkZfefr dk mís'; dsoy lkaf[;dh; fu"d"kZ 
dh rduhd dk ç;ksx dj vkfFkZd fl)kar vkSj okLrfod eki ds chp dh [kkbZ dks ikVuk gksrk 
gSA rnuqlkj] vFkZfefr dh rhu çeq[k fo'ks"krkvksa ij /;ku fn;k tkuk pkfg,] ;Fkk & 
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vFkZfefr % ,d ifjp;  çFke] vFkZfefr vkfFkZd laca/kksa ds ek=kRed fo'ys"k.k ls ljksdkj j[krh gSA  
 nwljs] ;g vkfFkZd fl)kar vkSj rdZ ij vk/kkfjr gksrh gSA  
 rhljs] blesa fu"d"kZ Kkr djus ds fy, mi;qä vkdyu fof/k;ksa dh vko';drk gksrh gSA  

bl çdkj] ;fn mä laca/k ek=kRed 'kCnksa esa O;ä ugha fd;k tkrk gS rks ge vFkZferh; 
midj.k ç;ksx ugha dj ldrs gSaA blds vykok] pj fdlh fl)kar vFkok rdZ ds vuqlkj laca/k 
n'kkZrs gSa( vU;Fkk ;g laca/k ml voS/k lglaca/k ds leku gh gksxk ftldk geus lkaf[;dh esa 
v/;;u fd;k FkkA 

1-3 vFkZ”kkL= vkSj vFkZfefr  

vkfFkZd fl)kar esa fooj.k viuh ç—fr esa xq.kkRed gks ldrs gSaA nwljh vksj] tSlk fd Åij 
ppkZ dh xbZ gS] vFkZfefr xf.krh; vFkZ'kkL=] vkfFkZd lkaf[;dh vkSj xf.krh; lkaf[;dh dk 
la;kstu gksrh gSA  

pfy,] ,d mnkgj.k ysrs gSaA ek¡x ds fu;e esa dgk x;k gS fd ;fn vU; ckrsa iwoZor~ jgsa rks 
fdlh Hkh oLrq dh dher esa òf) ls ml oLrq dh ek¡x dh ek=k esa deh vkus dh çR;k'kk dh 
tkrh gSA vr% vkfFkZd fl)kar fdlh Hkh ftal dh dher vkSj ek¡x dh xbZ ek=k ds chp ,d 
udkjkRed vFkok O;qRØe laca/k dk iwokZuqeku ysdj pyrk gSA 

ek¡x dk fu;e nks pjksa] ;Fkk oLrq dh dher vkSj ek¡x dh xbZ ek=k] ds chp laca/k dh 'kfä dh 
dksbZ la[;kRed eki çnku ugha djrk gSA og bl ç'u dk mÙkj nsus esa Hkh foQy jgrk gS fd 
oLrq dh dher esa ,d fuf'pr ifjorZu ds ifj.kkeLo:i mldh ek=k fdruh Åij ;k uhps 
tk,xhA 

vFkZfefr vf/kdka'k vkfFkZd fl)karksa dks vuqHkotU; fo"k;&oLrq çnku djrh gSA O;kogkfjd 
nqfu;k esa vFkZ'kkL= ds okLrfod vuqç;ksx esa fofHkUu egRoiw.kZ vkfFkZd pjksa dk iwokZuqeku 'kkfey 
gksrk gS] ;Fkk & fcØh] C;kt nj] eqæk vkiwfrZ] ewY; yksp] vkfnA 

 tc ;g le>us dh ckr vkrh gS fd Kkr pj fdlh le;kof/k esa dSls O;ogkj djsaxs vFkok ;s 
pj ,d nwljs ls fdl çdkj tqM+s gSa] ,d vFkZ'kkL=h dh Hkwfedk fdlh Hkh vFkZO;oLFkk ds fy, 
cgqr egRoiw.kZ gks tkrh gSA nwljh vksj] ,d vFkZfefrfon~ ls mlds }kjk ek¡x dh xbZ ek=k ij 
çLrkfor ewY;òf) ds çHkko dk vkdyu fd, tkus dh vis{kk gks ldrh gSA mnkgj.k ds fy,] 
fctyh dh dher esa òf) ds çHkko dk vuqeku fdlh vFkZfefrfon~ }kjk yxk;k tk ldrk gS 
vkSj fctyh cksMZ rnuqlkj dher esa òf) dj ldrk gSA 

cks/k ç'u 1 

1- vFkZfefr] xf.krh; vFkZ'kkL= vkSj lkaf[;dh ds chp varj Li"V dhft,A 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

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

2- vFkZfefr dh çeq[k fo'ks"krkvksa ij çdk'k MkysaA 

……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………............. 
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vFkZferh; fl)kar %ewy 
rRo 

1-4 vFkZfefr dh dk;Ziz.kkyh  

vFkZfefr esa vkerkSj ij gekjs le{k vusd çdkj ds vkfFkZd eqís vkrs gSaA ;s eqís vFkZ'kkL= dh 
fdlh Hkh 'kk[kk ls gks ldrs gSa] tSls fd O;f"V vFkZ'kkL=] lef"V vFkZ'kkL=] yksd vFkZ'kkL=] 
varjkZ"Vªh; O;kikj] vkfnA ;s vFkZO;oLFkk ds fdlh Hkh vU; {ks= & tSls fd —f"k] m|ksx ,oa 
lsokvksa & ls Hkh gks ldrs gSaA  

vkids le{k leL;k ,dne fHkUu Hkh gks ldrh gSA cgjgky] vFkZferh; v/;;u esa gesa dqN 
lkekU; pj.kksa dk vuqlj.k vo'; djuk gksrk gSA ;s pj.k fuEuor~ gSa & 

1- fl)kar vFkok ifjdYiuk dhleqfä rS;kj djuk  

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

3- lkaf[;dh; vFkok vFkZferh; e‚My foLrkjiwoZd O;k[;k djuk  

4- ç;kstuh; vk¡dM+s çkIr djuk 

5- vFkZferh; e‚My ds çkpyksa dk vkdyu djuk 

6- ifjdYiuk dk ijh{k.k djuk 

7- Hkfo";ok.kh vFkok iwokZuqeku O;ä djuk  

8- ifj.kkeksa dh O;k[;k djuk 

bu vkB pj.kksa dks dqN vkSj foLrkj ls le>s tkus dh vko';drk gSA  

pfy,] ,d mnkgj.k ij fopkj djrs gSa rkfd eqíksa dks Hkyh Hkk¡fr le>k tk ldsA tSlk fd vki 
çkosf'kd lef"V vFkZ'kkL= ls tkurs gh gSa] miHkksx O;; ifjokjksa dh vk; ij fuHkZj djrk gSA  

vkb,]ns[ksa fd mi;qZä laca/k ij dksbZ vFkZferh; v/;;u fdl çdkj dk;kZfUor fd;k tk ldrk 
gSA 

pj.k 1%  fl)kar vFkok ifjdYiuk dh leqfä rS;kj djuk  

miHkksx vkSj vk; ds chp laca/k viuh ç—fr esa tfVy gksrk gSA ,sls vusd dkjd gSa tks ifjokj 
ds miHkksx O;; dks çHkkfor djrs gSa] ;Fkk & ifjokj dk vkdkj] f'k{kk dk Lrj] ifjokj ds 
lnL;ksa dh LokLF; fLFkfr] jgus dk LFkku ¼xzkeh.k/ 'kgjh½] vkfnA  

,d ljy e‚My esa] rFkkfi] dsfUt;u miHkksx Qyu miHkksx O;; vkSj ?kjsyw vk; ds chp laca/k 
LFkkfir djds pyrk gSA dhUl }kjk nks vo/kkj.kkvksa dk ç;ksx fd;k tkrk gS] ;Fkk & 

 vkSlr miHkksx çòfÙk ¼APC½]  

            vkSj  

 lhekar miHkksx çòfÙk ¼MPC½A  

dhUl ds vuqlkj] vk; Lrj c<+us ij vkSlr miHkksx çòfÙk esa fxjkoV fn[kkbZ iM+us yxrh gSA 
mi;qZä leqfädks ge ,d ifjdYiuk ds :i esa ys ldrs gSaA ;kn j[ksa fd ifjdYiuk fdlh 
fl)kar vFkok rdZ ij gh vk/kkfjr gksrh gSA 



 

9 
 

vFkZfefr % ,d ifjp; pj.k 2% mä fl)kar ds xf.krh; e‚My dh foLrkjiwoZd O;k[;k djuk  

mä miHkksx Qyu vc fuEufyf[kr :i esa fn[kkbZ iM+rk gS & 

𝐶𝑖 = 𝐶0 + 𝑐𝑌𝑖         ... (1.3) 

pj C vkSj Y Øe'k% miHkksx O;; vkSj vk; dks fufnZ"V djrs gSaA /;ku nsa fd ;gk¡ 𝐶0Lok;Ùk 
miHkksx gS] tks fd thfor jgus ds fy, vko';d U;wure gSA ;fn fdlh ifjokj dh vk; 'kwU; 
gks fQj Hkh 𝐶0miHkksx rks gksxk ghA ;g Hkh /;ku nsus dh ckr gS fd vkSlr miHkksx çòfÙk esa 
fxjkoV ds fy, lehdj.k ¼1-3½ ds çkpyksa dks fuEufyf[kr nks 'krsaZ iwjh djuh gh gksaxh & 

𝐶0 >   0  vkSj 0 <  𝑐 <  1 

mi;qZä nksuksa 'krsaZ gesa xf.krh; :i esa ifjdYiuk dh jpuk djus esa enn djsaxhA 

pj.k 3% lkaf[;dh; vFkok vFkZferh; e‚My foLrkjiwoZd O;k[;k djuk  

lehdj.k ¼1-3½ esa fufnZ"V miHkksx vk; laca/k viuh ç—fr esa lVhd gSA ;fn ge lehdj.k ¼1-4½ 
ds fy, vkjs[k vkysf[kr djrs gSa rks gesa ,d _tq js[kk çkIr gksxhA tSlk fd igys mYys[k 
fd;k x;k gS] vFkZfefr esa laca/kksa dh ç—fr çlaHkkO; gksrh gSA  

vkb,] ,d leku vk; Lrj okys nks ifjokjksa ij fopkj djrs gSaA vk; ds vykok dqN vU; 
dkjdksa & tSls ifjokj ds lnL;ksa dh LokLF; fLFkfr & ds dkj.k mudk miHkksx O;; ,d nwljs 
ls fHkUu gksxkA ,sls dkjdksa dks 'kkfey djus ds fy, ge vius e‚My esa ,d vU; pj] 𝑢𝑖, dks 
'kkfey djrs gSaA bl pj dks dqN 'krsaZ iwjh djuh gksaxh ¼ftu ij ppkZ bdkbZ 4 esa dh tk,xh½A 
bl çdkj miHkksx Qyu dk vFkZferh; fofunsZ'ku fuEuor~ gksxk & 

𝐶𝑖 = 𝐶0 + 𝑐𝑌𝑖 + 𝑢𝑖        ... (1.4) 

pj.k 4% ç;kstuh; vk¡dM+s çkIr djuk 

vk¡dM+s çkFkfed lzksrksa vFkok f}rh;d lzksrksa ls çkIr fd, tk ldrs gSaA çkFkfed vk¡dM+ksa ,oa 
f}rh;d vk¡dM+ksa laca/kh foLr̀r fooj.k ds fy, ikBîØe ^BECC 107% vFkZ'kkL= gsrq lkaf[;dh; 
fof/k;k¡̂  dh bdkbZ 1 dk lanHkZ ysaA mä bdkbZ esa uewuk losZ{k.k dh çfØ;k vkSj f}rh;d vk¡dM+ksa 
ds egRoiw.kZ lzksrksa ij ppkZ dh xbZ gSA 

lehdj.k ¼1-4½ esa fn, x, gekjs vFkZferh; e‚My ds vkdyu ds fy, gesa nks pjksa &  ;Fkk] 
vk; ¼Y½ vkSj miHkksx O;; ¼C½ & ij vk¡dM+ksa dh vko';drk gksrh gSA tSlk fd vki tkurs gSa] 
vk; vkSj O;; çokg pj gksrs gSaA rnuqlkj] gesa bu pjksa ds fy, ,d le;kof/k fufnZ"V djuh 
gksxhA ekiu esa lqfo/kk dh –f"V ls ge ekfld vk; vkSj ekfld O;; ys ldrs gSaA nwljs] gesa 
;g ifjHkkf"kr djuk gksxk fd fdlh ifjokj dk xBu fdu ls gksrk gS & ?kj ds os lHkh tks 
lnL; gSa vkSj ?kj ds os lHkh tks lnL; ugha gSaA rhljs] gesa ,d= fd, x, vk¡dM+ksa dh ç—fr 
ds vk/kkj ij fu.kZ; ysuk gksxkA 

tSlk fd vki tkurs gSa fd vk¡dM+s pkj çdkj ds gksrs gSa] ;Fkk & 

1- le;&'k̀a[kyk vk¡dM+s (time series data)]  

2- çfrfu/;kRed vk¡dM+s (cross section data)]  

3- lewgh—r vk¡dM (pooled data)+s] vkSj  

4- ifêdk vk¡dM+s (panel data)A 
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vFkZferh; fl)kar %ewy 
rRo 

1- le;&'k̀a[kyk vk¡dM+s 

fdlh pj ij le;&'k̀a[kyk vk¡dM+s fdlh le;kof/k fo'ks"k esa fu;fer :i ls ,d= 
fd, tkrs gSaA dqN ,sls pj gSa ftu ij vk¡dM+s nSfud vk/kkj ij miyC/k gksrs gSa] tSls 
lsalsDl vkSj fu¶VhA  

dqN vU; pjksa ds ekeys esa ;s ekfld vk/kkj ij ¼tSls] miHkksäk ewY; lwpdkad½] frekgh 
vk/kkj ij ¼tSls] thMhih½ vFkok okf"kZd vk/kkj ij ¼tSls] jktdks"kh; ?kkVk½ miyC/k gksrs 
gSaA 

2- çfrfu/;kRed vk¡dM+s 

çfrfu/;kRed vk¡dM+ksa dk vFkZ gksrk gS & ,d le;&fcanq ij vusd pjksa ij vk¡dM+sA 
mnkgj.k ds fy,] ,d uewuk losZ{k.k ds ek/;e ls ge O;;] vk;] cpr] _.k vkfn ij 
?kjsyw vk¡dM+s ,d= dj ldrs gSaA  

;kn j[ksa fd le;&'k̀a[kyk vk¡dM+s fdlh pj ij ,d le;kof/k fo'ks"k esa fu;fer :i 
ls ,d= fd, tkrs gSa] tcfd çfrfu/;kRed vk¡dM+s ,d gh le;&fcanq ij vusd pjksa 
ij dsafær gksrk gSA  

tux.kuk ds vk¡dM+s çfrfu/;kRed vk¡dM+ksa dk gh ,d mnkgj.k gSA 

3- lewgh—r vk¡dM+s  

,d= fd, x, lewgh—r vk¡dM+ksa esa gekjs ikl le;&'k̀a[kyk vk¡dM+s vkSj 
çfrfu/;kRed vk¡dM+s nksuksa ds rRo gksrs gSaA oLrqr% ;g çfrfu/;kRed vk¡dM+ksa dh gh 
,d le; 'k̀a[kyk gksrh gSA çR;sd çfrfuf/k esa leqfä;k¡ laHkor% ,d gh bdkbZ dks 
bafxr u djrh gksaA  

pfy,] ,d mnkgj.k ij fopkj djrs gSaA Hkkjr esa tux.kuk ds vk¡dM+s n'kokf"kZd :i 
ls ,d= fd, tkrs gSaA fQj Hkh çR;sd tux.kuk esa ifjokjksa dh la[;k vyx&vyx 
gksrh gSA bl rjg ds vk¡dM+ksa dks le; ds lkFk tula[;k ds vfHky{k.kksa esa cnyko dk 
fo'ys"k.k djus ds fy, ,d= fd;k tk ldrk gSA  

vki lewgh—r vk¡dM+ksa ds dbZ vU; mnkgj.kksa ds ckjs esa lksp ldrs gSaA ;s mnkgj.k 
jkstxkj vkSj csjkstxkjh losZ{k.k] dk;Zcy Hkkxhnkjh njsa] ekuo fodkl lwpdkad vkfn gks 
ldrs gSaA 

4- ifêdk vk¡dM+s   

;s ,d fo'ks"k çdkj ds lewgh—r vk¡dM+s gksrs gSaA ;gk¡ vusd le;&fcanqvksa ij ,d gh 
uewuk bdkb;ksa ij leqfä;k¡ ,d= dh tkrh gSaA  

eku yhft, fd ge 'ks;j cktkj esa 'ks;jksa ij ykHk dh ifjorZu'khyrk dk fo'ys"k.k 
djuk pkgrs gSaA ge ;gk¡ 50 ifCyd fyfeVsM daifu;ksa dk uewuk ys ldrs gSa vkSj 
vxLr 2021 ekg ds fy, muds fuoy laifÙk ewY; ¼NAV½ dk voyksdu çfrfnu dj 
ldrs gSaA  

rnuqlkj gesa 50 QeksaZ ds 31 çfrfuf/k ¼vxLr ds eghus esa 31 fnu½ çkIr gksrs gSaA ;gh 
çfrfuf/k ifêdk vk¡dM+ksa dk xBu djrs gSaA  



 

11 
 

vFkZfefr % ,d ifjp; ;fn lHkh leqfä;k¡ ¼le;kof/k 1 ls t rd ds fy, vkSj uewuk bdkb;ksa 1 ls n rd ds 
fy,½ miyC/k gksa rks ge bls ,d ^larqfyr ifêdk̂  dgrs gSaA ;fn buesa dqN leqfä;k¡ 
xk;c gksa rks ge bls ,d ^vlarqfyr ifêdk̂  dgrs gSaA 

pj.k 5% vFkZferh; e‚My ds çkpyksa dk vkdyu djuk 

geus BECC 107 ds [kaM 4 esa uewukdj.k çfØ;k] lkaf[;dh; vuqeku vkSj ifjdYiuk ds ijh{k.k 
ds fo"k; esa ppkZ dh gSA vc gesa bu vo/kkj.kkvksa dks xgjkbZ ls le>us dh vko';drk gksxhA 
;kn j[ksa fd vFkZferh; vkdyu esa lehdj.kksa dh la[;k çkpyksa dh la[;k ls dgha vf/kd gksrh 
gSA ,sls e‚Myksa dk vkdyu djus ds fy, gesa dqN vkdyu fof/k;ksa dh vko';drk gksrh gSA 

tSlk fd vki bl ikBîØe dh ckn dh bdkb;ksa esa i<+saxs] vkdyu djus dh dqN gh fof/k;k¡ 
çpfyr gSaA vkidks ikBîØe ^BECC 107% vFkZ'kkL= gsrq lkaf[;dh; fof/k;k¡̂  dh bdkbZ 5 esa 
U;wure oxZ fof/k ls ifjfpr djk;k x;k gSA vkdyu ds ç;kstu ls dqN vFkZferh; l‚¶Vos;j 
miyC/k Hkh gSaA vFkZferh; l‚¶Vos;j ds fo"k; esa ge ikBîØe ^BECE 142% O;kogkfjd vFkZfefr^ 
esa i<+saxsA 

pj.k 6% ifjdYiuk dk ijh{k.k djuk  

,d ckj tc ge çkpyksa ds vkdyu çkIr dj ysrs gSa rks ifjdYiuk ds ijh{k.k dh vko';drk 
gksrh gSA tSlk fd vki tkurs gSa] fdlh Hkh vkdyd ds uewuk forj.k esa vkdyu fHkUu&fHkUu 
uewuksa esa fHkUu&fHkUu gksrk gSA vkius tks vkdyu fd;k gks og la;ksx dh ckr gks ldrh gS] vkSj 
vkidk çkpy ml vkdyu ls dkQh fHkUu Hkh gks ldrk gSA gesa ;g iqf"V djus dh vko';drk 
gksxh fd D;k çkpy vkSj vkdyu ds chp dk varj okLro esa fo|eku gS vFkok ;g uewuk 
p;u esa mrkj&p<+ko dk ekeyk gSA 

miHkksx Qyu ¼1-4½ ds fy, gesa fLFkfr 𝐶0 > 0ds ijh{k.k ds fy, ,di{kh; t&ijh{k.k ç;ksx 
djuk gksxkA  

lhekar miHkksx çòfÙk ds fy, gesa f}i{kh; t&ijh{k.k 𝐻0 ∶ 𝑐 = 0 ç;ksx djuk gksxkA  

nksuksa çkpyksa dk ,d lkFk ijh{k.k djus ds fy, gesa F&ijh{k.k ç;ksx djuk gksxkA 

e‚My ds lgh fofunsZ'ku dh tk¡p djus dh Hkh vko';drk gksrh gSA  

;gk¡ nks ç'uksa ds mÙkj egRoiw.kZ gksrs gSa] ;Fkk & 

1- lekJ;.k e‚My esa fdrus O;k[;kRed pj gksus pkfg,] vkSj  

2- bl e‚My dk Qyfud :i D;k gS\ 

;g miHkksx Qyu ¼ns[ksa lehdj.k ¼1-4½½ nks&pj lekJ;.k e‚My dk ,d mnkgj.k gSA mä 
e‚My esa ,d O;k[;k fd;k x;k pj vkSj ,d O;k[;kRed pj gSA  

;fn ge O;k[;kRed pj ¼tSls f'k{kk] vkoklh; {ks= dk çdkj] vkfn½ vis{kk—r vf/kd la[;k esa 
'kkfey djrs gSa rks ;g ,d cgqjs[kh; lekJ;.k e‚My cu tkrk gSA bldk Qyfud :i fQj 
ls js[kh; ;k xSj&js[kh; gks ldrk gSA 

pj.k 7% Hkfo";ok.kh vFkok iwokZuqeku O;ä djuk  

vkdfyr e‚My dk ç;ksx iwokZuqeku yxkus vFkok Hkfo";ok.kh ds fy, fd;k tk ldrk gSA gekjs 
ikl vkfJr pj dk okLrfod eku gSA vkdfyr lekJ;.k e‚My ds vk/kkj ij ge vkfJr pj 
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vFkZferh; fl)kar %ewy 
rRo 

dk vkdfyr ewY; çkIr djrs gSaA bu nksuksa ds chp dksbZ Hkh folaxfr iwokZuqeku dh =qfV 
dgykrh gSA iwokZuqeku dh bl =qfV dk ;FkklaHko NksVk gksuk visf{kr gksrk gSA 

pj.k 8% ifj.kkeksa dh O;k[;k djuk  

fdlh Hkh vkdyu dh lgh&lgh O;k[;k fd, tkus dh vko';drk gksrh gSA bl ikBîØe dh 
ckn dh bdkb;ksa esa ge e‚My fofunsZ'ku ,oa ifj.kke dh O;k[;k tSls fo"k;ksa ij ppkZ djsaxsA 
vius vkdfyr e‚My dk ç;ksx uhfr vuq'kalkvksa ds fy, Hkh fd;k tk ldrk gSA 

1-5 lkgp;Z vkSj dkj.k&dk;Z laca/k  

tSlk fd vki ikBîØe ^BECC 107% vFkZ'kkL= gsrq lkaf[;dh; fof/k;k¡̂  ls tkurs gSa] lglaca/k 
(correlation) dk rkRi;Z nks pjksa ds chp laca/k ls gksrk gSA rduhdh :i ls ge fdUgha Hkh nks 
pjksa ds chp lkgp;Z xq.kkad dk irk yxk ldrs gSaA mnkgj.k ds fy,] bXuw iqLrdky; esa vkus 
okys Nk=ksa dh la[;k vkSj fnYyh esa lM+d nq?kZVukvksa dh la[;kA  

dqN ekeyksa esa ge lglaca/k xq.kkad Hkh mPp ikrs gSaA gkyk¡fd pjksa ds chp bl rjg ds laca/k 
udyh lkgp;Z dh vksj ys tkrs gSaA ;fn ge nks ,sls pj ysrs gSa tgk¡ lglaca/k xq.kkad mPp gks 
vkSj fQj lekJ;.k (regression) fo'ys"k.k djrs gSa rks ge vius vkdyu dks lkaf[;dh; :i ls 
egRoiw.kZ ik,¡xsA ,slh lekJ;.k i)fr;k¡ vFkZghu gksrh gSaA 

bl çdkj lekJ;.k fo'ys"k.k ,d pj ds nwljs pj ls lkgp;Z (association) vFkok ,d pj dh 
nwljs pj ij fuHkZjrk ls laca/k j[krk gSA fQj Hkh bldk vfHkçk; ^dkj.k&dk;Z laca/k̂  (cause and 

effect relationship) ls ugha gksrkA dk;Z&dkj.k dh vo/kkj.kk vFkZ'kkL= esa fo|eku fl)karksa ls 
mRiUu gksuh pkfg,A vr,o] dksbZ Hkh lkaf[;dh; laca/k dsoy lkaf[;dh; :i ls l'kä vFkok 
fopkjksÙkstd gks ldrk gSA  

tc rd pjksa ds chp dk;Z&dkj.k fl)kar LFkkfir ugha fd;k tkrk gS] rc rd vkfFkZd fl)kar 
ds ijh{k.k ds ç;kstu dk dksbZ vFkZ ugha gksxkA vf/kdka'k vkfFkZd fl)kar bl ifjdYiuk dk 
ijh{k.k djrs gSa fd D;k ,d pj dk nwljs pj ij dksbZ dk;Z&dkj.k çHkko iM+rk gSA bl çdkj 
lekJ;.k fo'ys"k.k esa rdZ vFkok vkfFkZd fl)kar cgqr egRoiw.kZ gksrk gSA gesa pjksa ds chp laca/k 
ds fy, rdZ LFkkfir fd, fcuk lekJ;.k ugha pykuk pkfg,A  

vkb,] vc ge ek¡x ds fu;e ds fo"k; ij ppkZ djrs gSaA miHkksäk ek¡x dk fo'ys"k.k djrs 
le; gesa vU; dkjdksa tSls fd vk;] vU; oLrqvksa dh dher] O;fä;ksa dh vfHk#fp ,oa 
vf/kekuksa dks vifjofrZr j[kus ds fy, ek¡x dh xbZ ek=k ij eky dh dher esa ifjorZu ds 
çHkko dks le>us dh vko';drk gksrh gSA cgjgky] ;fn vU; dkjdksa dks r; ugha fd;k tkrk 
gS rks ek¡x dh xbZ ek=k ij ewY; ifjorZu ds dk;Z&dkj.k çHkko dks tkuuk vlaHko gksxkA 

cks/k ç'u 2 

1- fdlh vFkZferh; v/;;u esa vki fdu pj.kksa dk vuqlj.k djsaxs\ Li"V dhft,A 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

…………………………………………………………………………… 
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vFkZfefr % ,d ifjp; 2- eku yhft, fd vkidks dsfUt;u miHkksx Qyu ij ,d vFkZferh; v/;;u djuk 
gSA mu pj.kksa dks fyf[k, ftudk vki vuqlj.k djsaxsA 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

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

3- dkj.k vkSj çHkko laca/k ls vki D;k le>rs gSa\ ;g lkgp;Z ls fdl çdkj fHkUu 
gksrk gS\ 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

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

1-6 lkj&la{ksi  

bl bdkbZ esa geus vFkZ'kkL= ds {ks= esa vFkZfefr ds egRo ij ppkZ dhA vFkZfefr ;FkkFkZ txr 
dks fl)kar ls tksM+rh gSA ;g gesa fl)kar dh oS/krk dk irk yxkus esa Hkh enn djrh gSA 

çR;sd vFkZferh; e‚My ds ihNs dksbZ rdZ gksuk pkfg,A pjksa ds chp laca/k fdlh vkfFkZd 
fl)kar vFkok rdZ ls gh mRiUu gksuk pkfg,A fdlh lekJ;.k e‚My dk ek= vkdyu dj 
ysuk vFkZghu ifj.kke gh ns ldrk gSA bl bdkbZ esa geus vFkZferh; fo'ys"k.k djus ds pj.kksa 
dk Hkh o.kZu fd;k gSA dksbZ Hkh vFkZferh; v/;;u djrs le; gesa bUgha vkB pj.kksa dk ikyu 
djuk pkfg,A 

1-7 cks/k iz”uksa ds mÙkj vFkok ladsr  

cks/k ç'u 1 

1- ikBka'k 1-2 esa geus n'kkZ;k gS fd vFkZfefr vkSj vFkZ'kkL=] lkaf[;dh ,oa xf.krh; vFkZ'kkL= 
ds chp ,d varjkQyd gksrk gSA mlh dks foLrkj ls le>k,¡A 

2- vFkZfefr dh rhu çeq[k fo'ks"krk,¡ gSaA lcls igys] vFkZfefr vkfFkZd laca/kksa ds ek=kRed 
fo'ys"k.k ls lacaf/kr gSA nwljs] ;g vkfFkZd fl)kar vkSj rdZ ij vk/kkfjr gSA rhljs] blesa 
fu"d"kZ fudkyus ds fy, mi;qä vkdyu fof/k;ksa dh vko';drk gksrh gSA 

cks/k ç'u 2 

1- vkidks ikBka'k 1-4 esa mfYyf[kr vkB pj.kksa dh O;k[;k djuh pkfg,A 

2- vkidks ikBka'k 1-4 esa fn, x, vkB pj.kksa dk ikyu djuk pkfg,A  

vkids mÙkj esa fuEufyf[kr ckrsa 'kkfey gks ldrh gSa & 
 fl)kar dh leqfä   

0< MPC<1 
 e‚My dk xf.krh; fofunsZ'ku   

C = β1 + β2 Y, 0<β2<1 
 vFkZferh; fofunsZ'ku e‚My   

C = β1+ β2 Y + u 



 

14 
 

vFkZferh; fl)kar %ewy 
rRo 

 vk¡dM+ksa dk laxzg   
vkjchvkbZ gSaMcqd v‚Q LVSfV~LVDl ls çkIr f}rh;d vk¡dM+s 

 çkpy vkdyu    
         𝐶𝑖

෡ = −184.08 + 0.7164𝑌𝑖 
 ifjdYiuk ijh{k.k   

 β1> 0 vFkok β2>0 
 iwokZuqeku % Y dk eku Kkr gksus ij C dk eku D;k gksxk\ 

3- lekJ;.k fo'ys"k.k ,d pj ds nwljs pj ls laca/k vFkok ,d pj dh nwljs pj ij fuHkZjrk 
ls laca/k j[krk gSA ;g dk;Z&dkj.k ugha n'kkZrk gSA  

dk;Z&dkj.k dh vo/kkj.kk ckgjh vk¡dM+ksa ls gh mRiUu gksrh gSA ;g vFkZ'kkL= esa dksbZ 
fo|eku fl)kar gks ldrk gSA vr,o] dksbZ lkaf[;dh; laca/k dsoy lkaf[;dh; :i ls 
l'kä vFkok fopkjksÙkstd gks ldrk gSA  
 

vf/kdka'k vkfFkZd fl)kar bl ifjdYiuk dk ijh{k.k djrs gSa fd D;k ,d pj dk nwljs pj 
ij dksbZ dk;Z&dkj.k çHkko iM+rk gSA okLro esa] lekJ;.k nks ;k nks ls vf/kd pjksa ds chp 
laca/k ds fo"k; esa gh crykrk gS( ;g lkgp;Z fopkjksÙkstd gks ldrk gSA tc rd pjksa ds 
chp dksbZ dkj.krk LFkkfir ugha dh tkrh gS] rc rd vkfFkZd fl)kar ds ijh{k.k ds ç;kstu 
dk dksbZ vFkZ ugha gksxkA 

 



 
 

bdkbZ 2 lkaf[;dh; vo/kkj.kk,¡ % ,d fogaxkoyksdu  
 

bdkbZ dh :ijs[kk  

2-0  mís';  

2-1  fo’k;&izos”k   

2-2  lkaf[;dh; vuqfefr   

2-3  dsaæh; lhek çes; 

2-4 çlkekU; caVu   

2-5  dkbZ&oxZ caVu 

2-6  t&caVu 

2-7  F&caVu 

2-8  çkpyksa dk vkdyu  

 2-8-1  fcanq vkdyu 

 2-8-2  varjky vkdyu 

2-9  vkdydksa ds xq.k/keZ  

      2-9-1 jSf[kdrk (linearity) 

     2-9-2 fu"i{krk (unbiasedness) 

  2-9-3 U;wure fopj.k (minimum variance) 

  2-9-4 dk;Z{kerk (efficiency) 

  2-9-5 loksZÙke jSf[kd fu"i{k vkdyd (BLUE) 

  2-9-6 lqlaxrrk (consistency) 

2-10  lkj&la{ksi    

2-11  cks/k ç'uksa ds mÙkj vFkok ladsr  

2-0 mís';  

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

 çkf;drk caVu dh vo/kkj.kk vkSj mlds egRo dh O;k[;k dj ldsa(  

 fofHkUu çdkj ds çkf;drk caVuksa dh igpku dj ldsa( 

 lkekU;] t, F vkSj dkbZ&oxZ tSls fofHkUu çkf;drk caVuksa ds xq.k/keksaZ dk o.kZu dj ldsa( 

 çkpyksa ds vkdyu (estimation) dh çfØ;k dks Li"V dj ldsa( rFkk  

 ,d vPNs vkdyd (estimator) ds xq.kksa dk o.kZu dj ldsaA 

                                                             
 M‚- iwtk 'kekZ] lgk;d izk/;kid] nkSyr jke d‚yst] fnYyh fo'ofo|ky; 
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vFkZferh; fl)kar %ewy 
rRo 2-1 fo’k;&izos”k   

vFkZfefr ds midj.kksa dks le>us esa lkaf[;dh; vo/kkj.kk,¡ vkSj vkdyu fof/k;k¡ vR;f/kd egRo 
j[krh gSaA vr% vkidks fofHkUu vo/kkj.kkvksa dks ifjHkkf"kr djus vkSj muds chp varj djus esa 
l{ke gksuk pkfg,A vFkZfefr dk lkj vuqHkotU; fo'ys"k.k ij vk/kkfjr gS] tks fd vk¡dM+ksa ls 
laca/k j[krk gSA okLro esa] vFkZferh; fo'ys"k.k ds midj.k lkaf[;dh; fof/k;ksa ls gh mn~Hkwr gksrs 
gSaA 

lkaf[;dh; vo/kkj.kk,¡ vfuf'prrk dh fo|ekurk esa fu.kZ; ysus ds fy, gekjk ekxZn'kZu djrh 
gSaA lkaf[;dh vk¡dM+s laxzg djus dh fof/k;ksa ds fy, eap çnku djrh gS] tks fd vFkZferh; 
fo'ys"k.k djus gsrq vk/kkj çnku djrk gSA vFkZ'kkfL=;ksa dks fo'kky tula[;k ds lkFk dke djus 
dh vko';drk iM+rh gS] tks fd ,d pqukSrh ds :i esa lkeus vkrk gSA vr,o] mi;qä çfrn'kZ 
(sample) vFkkZr~ uewus dk p;u djus vkSj çkf;drk caVu ds vk/kkj ij mi;qä fu"d"kZ 
(inference) fudkyus dh vko';drk gksrh gSA  

vFkZfefr vkils lkaf[;dh; vo/kkj.kkvksa dh xgjh le> j[ks tkus dh vis{kk djrh gS] rkfd 
vFkZ'kkfL=;ksa dks lgh çfrn'kZ pquus vkSj pqus gq, çfrn'kZ ls lgh fu"d"kZ fudkyus esa enn fey 
ldsA tula[;k oLrqvksa] ?kVukvksa vFkok yksxksa ds fdlh Hkh laxzg dks dgk tk ldrk gSA 
tula[;k ds çR;sd vo;o dh tk¡p djuk dfBu gksrk gSA vr% tula[;k (population) dk 
dksbZ mileqPp; ysuk vkSj fQj mldh tk¡p djuk gh vkSfpR;iw.kZ yxrk gSA tula[;k ds bl 
mileqPp; dks ^çfrn'kẐ  dgk tkrk gS] ftldk mi;ksx vkxs fu"d"kZ fudkyus ds fy, fd;k 
tkrk gSA  

;fn çfrn'kZ ;k–fPNd vkSj i;kZIr :i ls cM+k gks rks çfrn'kZ ls ,d= dh xbZ tkudkjh dk 
mi;ksx tula[;k ds fo"k; esa vuqfefr vFkok vkdyu djus ds fy, fd;k tk ldrk gSA ,slk 
dksbZ Hkh ijh{k.k tks ;k–fPNd ifj.kke nsrk gks mls ^;k–fPNd ijh{k.k^ dgk tkrk gSA ,slk dksbZ 
Hkh pj tks ,sls eku ysrk gks tks ;k–fPNd çfØ;k dk ifj.kke gksa rks mls ^;k–fPNd pj^ dgk 
tkrk gSA bl çdkj] fdlh Hkh ;k–fPNd pj ds fy, çR;sd ifj.kke ?kVuk dh fuf'pr 
çkf;drk ls tqM+k gksrk gSA  

tc ge ;k–fPNd pj ifjfer eku (finite values) ysrs gSa rks os ^vlrr ;k–fPNd pj^ gks tkrs 
gSaA ;fn dksbZ ;k–fPNd pj fdUgha nks fcanqvksa ds chp vuar la[;k esa eku xzg.k djrk gS rks 
fQj bls ^̂lrr ;k–fPNd pj^ dgk tkrk gSA  

;k–fPNd pj ,d çkf;drk caVu n'kkZrs gSaA ;fn ;k–fPNd pj vlrr gksrk gS rks blls tqM+s 
çkf;drk Qyu dks ^çkf;drk caVu Qyu^ dgk tkrk gSA nwljh vksj] ;fn ;k–fPNd pj lrr 
gks rks çkf;drk Qyu dks ^çkf;drk ?kuRo Qyu^ dgk tkrk gSA  

;k–fPNd pjksa esa mudh çkf;drkvksa ds vk/kkj ij caVu Qyuksa dh fofo/krk gks ldrh gSA bl 
bdkbZ esa vkerkSj ij ç;ksx fd, tkus okys dqN caVu Qyuksa dk gh o.kZu fd;k x;k gSA 

2-2 lkaf[;dh; vuqfefr 

vius ikBîØe BECC 107 esa geus lkaf[;dh; vuqfefr (statistical inference) dh çfØ;k ij 
foLrkj ls ppkZ dh gS ¼lanHkZ ds fy, BECC 107 dh bdkbZ 13 vkSj 14 ns[ksa½A lkaf[;dh; 
vuqfefr fdlh tula[;k ls fy, x, fdlh uewus esa fufgr tkudkjh ds vk/kkj ij ml 
tula[;k ds vfHky{k.kksa ds fo"k; esa fu"d"kZ fudkyus dh fof/k dks dgk tkrk gSA  

;kn j[ksa fd tula[;k ek/; gesa Hkys gh Kkr u gks] çfrn'kZ ek/; rks ge tkurs gh gSaA 
lkaf[;dh; vuqfefr esa ge nks çdkj ds ç'uksa dk mÙkj nsus esa #fp j[krs gSaA çFke] tula[;k 
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lkaf[;dh; vo/kkj.kk,¡ % ,d 
fogaxkoyksdu 

ek/; dk eku D;k gksxk\ bldk mÙkj tula[;k ek/; ds fo"k; esa lwfpr vuqeku yxkus esa 
fufgr gksrk gSA  

lkaf[;dh; vuqfefr ds bl igyw dks ^vkdyu^ dgk tkrk gSA nwljk ç'u tula[;k ek/; ds 
fo"k; esa çLrqr fd, x, dqN fuf'pr vfHkdFkuksa ls lacaf/kr gksrk gSA  

eku yhft, fd fdlh fctyh ds cYc ds fuekZrk dk nkok gS fd mlds fctyh ds cYcksa dk 
vkSlr thou 2000 ?kaVksa ds cjkcj gSA çfrn'kZ vk¡dM+ksa ds vk/kkj ij D;k ge dg ldrs gSa fd 
dFku lgh ugha gS\  

lkaf[;dh; vuqfefr ds bl igyw dks ^ifjdYiuk ijh{k.k^ dgk tkrk gSA bl çdkj lkaf[;dh; 
vuqfefr nks ckrksa ls laca/k j[krh gS] ;Fkk & 

1- vkdyu (estimation)] vkSj  

2- ifjdYiuk ijh{k.k (hypothesis testing)A  

ge bdkbZ esa ge çkpyksa ds vkdyu ds fo"k; esa gh ppkZ djsaxsA ifjdYiuk ijh{k.k ij ppkZ 
bdkbZ 3 esa dh tk,xhA 

;fn 28 daifu;ksa dk çR;kf'kr ewY;&vtZu (price-earning) vuqikr 23 % 25 gks rks bl çfrn'kZ 
vkSlr dk ç;ksx iw¡th ds tula[;k vkSlr ds vkdyu ds :i esa fd;k tk ldrk gSA tSlk fd 
vki tkurs gSa] uewuk vkSlr ¼;k] uewuk ek/;½ pj X  ls fu:fir fd;k tkrk gSA  

bl çfrn'kZ ek/; dk vkdyu X ds çR;kf'kr eku ds :i esa fd;k tk ldrk gS] tks fd 
tula[;k ek/; gSA çfrn'kZ eku ¼X ½ ls tula[;k eku E(X) rd lkekU;hdj.k dh ;g çfØ;k 
gh lkaf[;dh; vuqfefr dk lkj gSA 

lkaf[;dh; vuqfefr dk mís'; uewus ls tula[;k ds vfHky{k.kksa dks le>uk gksrk gSA ;s 
tulkaf[;dh; vfHky{k.k tula[;k ds ^çkpy^ dgykrs gSa vkSj çfrn'kZ ds vfHky{k.k ^vk¡dM+ŝ  
dgs tkrs gSaA  

çfrn'kZ dk ç;ksx dj tula[;k çkpy fu/kkZfjr djus vkSj ifjdfyr djus dh fof/k dks 
vkdyu dgk tkrk gSA 

2-3 dsanzh; lhek izes; 

tc ;k–fPNd pjksa ds Qyu Lora= vkSj vfHkUu :i ls cafVr  gksrs gSa rks tSls&tSls çfrn'kZ 
vkdkj c<+rk gS] çfrn'kZ ek/; lkekU; :i ls tula[;k ek/; ds vklikl cafVr fd;k tkrk gS 
vkSj çfrn'kZ vkdkj ^n^ c<+us ij ekud fopyu de gks tkrk gSA 

;fn X 1, X2, X3, ……. vkSj Xn Lora= gksa vkSj vfHkUu :i ls ek/; µ vkSj ekud fopyu σ ds 
lkFk cafVr gksa rks çfrn'kZ ek/; (𝑋ത) ½ fuEufyf[kr lehdj.k ls n'kkZ;k tkrk gS &  

𝑋ത =
 (௑భା ௑మା ……ା ௑೙)

௡
        ... (2.1) 

dsaæh; lhek çes; dk vFkZ gksrk gS fd çR;kf'kr çfrn'kZ ek/; vkSj ekud fopyu (SD) 
fuEukuqlkj vfHklj.k djsaxs & 

E (𝑋ത) = µ   

rFkk  

  SD (𝑋ത) = ఙ

√௡
         ... (2.2) 
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vFkZferh; fl)kar %ewy 
rRo 

dsaæh; lhek çes; (CLT) esa dgk x;k gS fd 

௑തି ఓ
഑

√೙

 → N (0, 1)   

D;ksafd     

 n →  ∞        ... (2.3) 

bldk vFkZ ;g Hkh gksrk gS fd 

   𝑋ത  → N (µ, ఙ
మ

௡
)  

nwljs 'kCnksa esa] çfrn'kZ ek/; dks ek/; μ vkSj ekud fopyu  
ఙమ

௡
  ds lkFk fdlh çlkekU;  ;k–

fPNd pj ds lkFk lfUudfVr fd;k tk ldrk gSA  

vkxs ge dqN egRoiw.kZ çkf;drk caVu Qyuksa ij ppkZ djsaxsA 

2-4 izlkekU; caVu 

çlkekU; caVu ¼ftls zz&caVu Hkh dgk tkrk gS½ ,d lrr çkf;drk caVu Qyu gksrk gSA dsaæh; 
lhek çes; ds dkj.k ;g Qyu cgqr mi;ksxh gSA  

bldk vFkZ ;g gS fd Lora= caVuksa ls Lora= :i ls fy, x, ;k–fPNd pjksa dh leqfä;ksa ds 
çfrn'kksaZ ds e/;eku lkekU; caVu ds fy, vfHklj.k djrs gSaA tc leqfä;ksa dh la[;k i;kZIr 
:i ls cM+h gksrh gS rks ;g lkekU; :i ls cafVr gks tkrk gSA  

çlkekU; caVu dks ^?kaVh oØ^ Hkh dgk tkrk gS ¼ns[ksa fp= 2-1½A çlkekU; caVu dk çkf;drk 
?kuRo Qyu (pdf) fuEuor~ gksrk gS & 

𝑓( 𝑥 | 𝜇, σଶ ) =  
ଵ

√ଶπσమ
 eି 

 (౮ష μ)మ

మσమ        ... (2.4) 

tgk¡]   μ caVu vFkok ek/; dh çR;k'kk gS]  

σ ekud fopyu gS] vkSj  

σଶ fopj.k gSA  

 

fp= 2-1% çlkekU; çkf;drk caVu 
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lkaf[;dh; vo/kkj.kk,¡ % ,d 
fogaxkoyksdu 

çlkekU; caVu ds dqN egRoiw.kZ xq.k/keZ fuEuor~ gSa & 

1- çlkekU; caVu oØ ?kaVh ds vkdkj dk gksrk gSA 

2- çlkekU; oØ ek/; µ ds vklikl gh lefer gksrk gSA 

3- oØ ds uhps dk dqy {ks=Qy 1 ds cjkcj gksrk gSA 

4- oØ dk {ks=Qy iw.kZr% mlds ek/; ,oa ekud fopyu ls n'kkZ;k tkrk gSA 

ekud çlkekU; caVu % N ~ N (0,1) 

;fn ;g ek/; 'kwU; (𝜇 =  0) vkSj bdkbZ fopj.k (σଶ  = 1) ds lkFk ,d çlkekU; caVu gksrk gS 
rks çkf;drk caVu Qyu fuEukuqlkj n'kkZ;k tkrk gS & 

𝑓( 𝑥 | 0, 1 ) =  
ଵ

√ଶπ
 eି 

  ౮మ

మ         ... (2.5) 

Åij mfYyf[kr çlkekU; caVu ds lHkh xq.k/keZ ekud çlkekU; caVu gksus dh fLFkfr esa ykxw 
gksrs gSaA 

cks/k ç'u 1 

1- eku yhft, fd X dks lkekU; :i ls ek/; 𝜇 = 30 ekud fopyu 𝜎 = 4 ds lkFk 
cafVr fd;k x;k gSA vc P(X < 40) Kkr djsaA  

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

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

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

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

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

2- çlkekU; çkf;drk caVu ds egRoiw.kZ xq.k/keksaZ ij çdk'k MkysaA 

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

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

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

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

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

3- fdlh daiuh }kjk mRikfnr ,d fctyh ds cYc dk thou 12 ekg ds vkSlr vkSj 
2 ekg ds ekud fopyu ds lkFk çlkekU; caVu dk vuqlj.k djrk gSA daiuh 
}kjk mRikfnr cYc ds pyus dh çkf;drk Kkr dhft, &  

a) 7 ekg ls de  
............................................................................................................

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

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

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

............................................................................................................ 
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vFkZferh; fl)kar %ewy 
rRo 

b) 7 o 12 ekg ds chp  

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

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

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

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

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

2-5 dkbZ&oxZ caVu 

eku yhft, fd X ek/; μ vkSj ekud fopyu σ ds lkFk ,d çlkekU; pj gSA rc  

𝑧 =
𝑋 − 𝜇

𝜎
 

,d ekud çlkekU; pj] ;Fkk 𝑧~N(0,1) gksxkA  

;fn ge zz dk oxZ ysrs gSa] ;Fkk 

 𝑧ଶ = ൬
X − μ

𝜎
൰

ଶ

 

 rks 𝑧ଶ dks ,d fMxzh dh Lora=rk ds lkFk ,d pj ଶ ds :i esa cafVr ekuk tkrk gS vkSj in 


ଵ
ଶ  ds :i esa O;ä fd;k tkrk gSA 

;g Li"V gS fd pw¡fd 
ଵ
ଶ ,d ofxZr in gS; pj zz dks −∞  vkSj +∞ ds chp j[kus ds fy,] in 


ଵ
ଶ la[;k 0 vkSj ∞ ds e/; LFkku ysxk ¼D;ksafd dksbZ Hkh ofxZr in _.kkRed eku ugha ys 

ldrk½A  

iqu%] pw¡fd zz dk ek/; 'kwU; ds cjkcj gS] pj z }kjk fy, x, vf/kdka'k eku 'kwU; ds fudV gh 
gksaxsA ifj.kker%] in 

ଵ
ଶ  dk çkf;drk ?kuRo Hkh vf/kdre 'kwU; ds fudV gh gksxkA  

Åij mfYyf[kr ifj.kke dks lkekU;h—r djrs gq,] ;fn z1, z2, ..., .zk Lora= ekud çlkekU; pj 
gksa rks in  

𝑧 = ෍ 𝑧ଵ
ଶ

௞௜

௜ୀଵ

 

 

dks ,d Lora=rk dh k fMxzh okyk ଶ pj dgk tkrk gS vkSj in 2
k  ls fu:fir fd;k tkrk 

gSA uhps fn;k x;k fp= 2-2 Lora=rk dh fofHkUu dksfV okys ଶ  pjksa ds fy, çkf;drk oØksa dks 
n'kkZrk gSA 

dkbZ&oxZ caVu lokZf/kd O;kid :i ls ç;ksx fd, tkus okys çkf;drk caVuksa esa ls ,d gSA 
dkbZ&oxZ çkf;drk oØ ds uhps dk {ks=Qy 1 ds cjkcj gksrk gSA 

ekud çlkekU; caVu ls fHkUu] dkbZ&oxZ dk caVu çfrn'kZ ds vkdkj ds vuqlkj viuh vk—fr 
cny ysrk gSA  

çfrn'kZ NksVs gksus dh fLFkfr caVu nkbZa vksj frjNk gksrk gS] ijarq çfrn'kZ dk vkdkj c<+us ij 
;g lefer gks tkrk gSA dkbZ&oxZ caVu ds lHkh eku /kukRed gh gksrs gSaA 

 



 

 

fp= 2-2%  dkbZ&oxZ 

dkbZ&oxZ caVu ds xq.k/keZ  

1- dkbZ&oxZ caVu dk ek/; Lora=rk dh dksfV la[;k 

2- dkbZ&oxZ caVu dk fopj.k Lora=rk dh dksfV la[;k ds nqxus ds cjkcj

σଶ = 2k 
3- tc Lora=rk dh dksfV la[;k 2 ls vf/kd ;k mlds cjkcj gksrh gS rks 

rc gksrk gS tc lehdj.k fuEuor~ gks & 

2 = k – 2 
4- tSls&tSls Lora=rk dh dksfV la[;k c<+rh gS] dkbZ&oxZ oØ ,d çlkekU; caVu ds fudV 

igq¡prk tkrk gSA 

 

2-6  t&caVu 

vkerkSj ij ^LVwMsaV~l t&caVu^ dks mlds ljy :i ^

bls baXyS.M ds lkaf[;dhfon~ MCY;w- ,l- xksls }kjk ^LVwMsaV^ miuke ds rgr çLrqr fd;k x;k 
FkkA ;g lrr çkf;drk caVuksa ds ifjokj ls laca/k j[krk gSA 

;g t&caVu ogk¡ ç;ksT; gksrk gS tgk¡ çfrn'kZ vkdkj NksVk gks vkSj tula[;k ekud fopyu 
vKkr gksA  

;g ,sls mnkgj.kksa esa Hkh ç;ksT; gksrk gS ftuesa tula[;k çkpy] ;Fkk 
çfrn'kZ vk¡dM+ksa dk ç;ksx djds vuqeku yxk;k tkrk gksA 

 

2%  dkbZ&oxZ çkf;drk oØ 

dkbZ&oxZ caVu dk ek/; Lora=rk dh dksfV la[;k (k) ds cjkcj gksrk gSA 

dkbZ&oxZ caVu dk fopj.k Lora=rk dh dksfV la[;k ds nqxus ds cjkcj gksrk gS] ;Fkk & 

tc Lora=rk dh dksfV la[;k 2 ls vf/kd ;k mlds cjkcj gksrh gS rks Y dk vf/kdre eku 

tSls&tSls Lora=rk dh dksfV la[;k c<+rh gS] dkbZ&oxZ oØ ,d çlkekU; caVu ds fudV 

&caVu^ dks mlds ljy :i t̂&caVu^ ds uke ls gh tkuk tkrk gSA  

xksls }kjk ^LVwMsaV^ miuke ds rgr çLrqr fd;k x;k 
FkkA ;g lrr çkf;drk caVuksa ds ifjokj ls laca/k j[krk gSA  

caVu ogk¡ ç;ksT; gksrk gS tgk¡ çfrn'kZ vkdkj NksVk gks vkSj tula[;k ekud fopyu 

;g ,sls mnkgj.kksa esa Hkh ç;ksT; gksrk gS ftuesa tula[;k çkpy] ;Fkk μ vkSj σ Kkr u gksa vkSj 
;ksx djds vuqeku yxk;k tkrk gksA  
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ekud çlkekU; caV
çfrn'kZ ds vkdkj ij fuHkZj djrh gS ¼ns[ksa fp= 2

tSls&tSls pj n
tkrk gSA 

 

;fn 𝑧ଵ ,d ekud çlkekU; fopj gks] ;Fkk

Lora=rk dh k 

tkrk gS fd pj 

𝑡 =
ඥ(

Lora=rk dh k dksfV;ksa ds lkFk LVwMsaV~l 

mä k&caVu dk eku fuEukuqlkj Kkr fd;k tk ldrk gS &

 t = ൣ
 ௑ത –

[ 
ೞ

√

tgk¡] 𝑋ത çfrn'kZ ek/; gS] 
dk vkdkj gSA 

t&caVu ds xq.k/keZ 

1- bl caVu dk ek/; 0 ds cjkcj gksrk gSA

2- blesa fopj.k 
 >  2 gksrk gSA 

3- fopj.k lnSo 1 ls vf/kd gksrk gS] gkyk¡fd Lora=rk dh dksfV cM+h gksus ij ;g 1 ds fudV 
gks tkrk gSA Lora=rk dh vuar dksfV ds fy, 
gksrk gSA 

lkekU; caVu (z) ds mnkgj.k esa t&caVu lefer gksrk gSA fdlh Hkh 
çfrn'kZ ds vkdkj ij fuHkZj djrh gS ¼ns[ksa fp= 2-3½A  

n pj ∞  ds fudV vkrk gS] t&caVu ekud çlkekU; caVu ds fudV igq¡prk 

fp= 2-3% LVwMsaV~l t&çkf;drk oØ 

,d ekud çlkekU; fopj gks] ;Fkk 𝑧ଵ~𝑁(0,1)] vkSj  𝑧ଶ ,d vU; Lora= pj gks] tks fd 

 dksfV;ksa ds lkFk dkbZ&oxZ caVu dk vuqlj.k djrk gks] ;Fkk 

tkrk gS fd pj  

௭భ

ඥ(௭మ/௞)
=

௭భ√௞

√௭మ
       

dksfV;ksa ds lkFk LVwMsaV~l k&caVu dk vuqlj.k djrk gSA 

&caVu dk eku fuEukuqlkj Kkr fd;k tk ldrk gS & 

ൣ ത – μ ൧
ೞ

√೙
 ]

        

frn'kZ ek/; gS] μ tula[;k ek/; gS] s çfrn'kZ dk ekud fopyu gS vkSj 

caVu ds xq.k/keZ  

bl caVu dk ek/; 0 ds cjkcj gksrk gSA 

blesa fopj.k [k / (k  – 2)] ds cjkcj gksrk gS] tgk¡ k Lora=rk dh dksfV crykrk gS vkSj 
gksrk gSA  

fopj.k lnSo 1 ls vf/kd gksrk gS] gkyk¡fd Lora=rk dh dksfV cM+h gksus ij ;g 1 ds fudV 
gks tkrk gSA Lora=rk dh vuar dksfV ds fy, t&caVu ekud çlkekU; caVu  ds leku gh 

&caVu lefer gksrk gSA fdlh Hkh t&caVu dh Å¡pkbZ 

&caVu ekud çlkekU; caVu ds fudV igq¡prk 

 

,d vU; Lora= pj gks] tks fd 

dksfV;ksa ds lkFk dkbZ&oxZ caVu dk vuqlj.k djrk gks] ;Fkk 𝑧ଶ~ 2
k  rks dgk 

  … (2.6) 

&caVu dk vuqlj.k djrk gSA  

  … (2.7) 

frn'kZ dk ekud fopyu gS vkSj n çfrn'kZ 

Lora=rk dh dksfV crykrk gS vkSj k 

fopj.k lnSo 1 ls vf/kd gksrk gS] gkyk¡fd Lora=rk dh dksfV cM+h gksus ij ;g 1 ds fudV 
&caVu ekud çlkekU; caVu  ds leku gh 
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mä t&caVu dk ç;ksx fuEufyf[kr ifjfLFkfr;ksa esa fd;k tk ldrk gS & 

1- tc tula[;k caVu çlkekU; gksA  

2- tc tula[;k caVu lefer gks] fcuk fdlh cfgoZrhZ ¼eq[; fcanq ls nwj ;k vyx½ dkjd ds 
,dcgqydh vFkkZr~ ,d:ikRed gks] vkSj çfrn'kZ dk vkdkj de ls de 30 gksA  

3- tc tula[;k caVu e/;e :i ls frjNk gks] fcuk fdlh cfgoZrhZ dkjd ds ,dcgqydh gks] 
vkSj çfrn'kZ dk vkdkj de ls de 40 gksA  

4- tc çfrn'kZ dk vkdkj fcuk fdlh cfgoZrhZ dkjd ds 40 ls vf/kd gksA  

mi;qZä 'krksaZ dks /;ku ls ns[ksaA ;fn ewy tula[;k ¼ftlls çfrn'kZ fy;k x;k gS½ çlkekU; gks 
rks ge fdlh Hkh çfrn'kZ ds vkdkj ds fy, t&caVu ykxw dj ldrs gSaA  

;fn tula[;k çlkekU; u gks rks çfrn'kZ dk vkdkj cM+k gksuk pkfg,A  

bl t&caVu dk ç;ksx ,slh tula[;k ls fy, x, NksVs çfrn'kksaZ ds lkFk ugha fd;k tkuk 
pkfg, tks yxHkx çlkekU; u gksaA  

2-7 F&caVu 

,d vU; lrr çkf;drk caVu ftl ij vc ge ppkZ djsaxs] F&caVu dgykrk gSA  

;fn 𝑧ଵ  vkSj  𝑧ଶ ,sls nks dkbZ&ofxZr pj gksa tks Lora= :i ls Øe'k% Lora=rk dh dksfV 𝑘ଵ vkSj 
dksfV  𝑘ଶ ds lkFk cafVr gksa rks pj  

𝐹 =
௭భ/௞భ

௭మ/௞మ
        … (2.8) 

Øe'k% Lora=rk dh dksfV  𝑘ଵ vkSj dksfV  𝑘ଶ ds lkFk F&caVu dk vuqlj.k djrk gSA ;g pj 
𝐹௞భ,௞మ

 ls bafxr fd;k tkrk gS] tgk¡ iknkad  𝑘ଵ vkSj  𝑘ଶ dkbZ&ofxZr pjksa ls lgc) Lora=rk 
dh dksfV n'kkZrs gSaA  

;gk¡ /;ku nsus dh ckr gS fd pj  𝑘ଵ dks Lora=rk dh ^va'k dksfV^ dgk tkrk gS] vkSj blh Hkk¡fr] 
pj  𝑘ଶ dks Lora=rk dh ^gj dksfV^ dgk tkrk gSA 

mä F&caVu ds dqN egRoiw.kZ xq.k/keksaZ dk mYys[k uhps fd;k x;k gS & 

1- dkbZ&ofxZr caVu dh Hkk¡fr] F&caVu Hkh nkbZa vksj frjNk gksrk gSA fdarq tSls&tSls  𝑘ଵ vkSj 
 𝑘ଶ esa òf) gksrh gS] F&caVu çlkekU; caVu ds fudV igq¡p tkrk gSA 

2- bl F&caVu dk ek/;  𝑘ଵ / ( 𝑘ଶ – 2) gksrk gS] tks fd  𝑘ଶ > 2 ds fy, ifjHkkf"kr fd;k tkrk 
gS] vkSj bldk fopj.k fuEuor~ gksrk gS & 

 

tks fd  𝑘ଶ  >  4 ds fy, ifjHkkf"kr fd;k tkrk gSA 

3- Lora=rk dh va'k dksfV vkSj gj dksfV ds :i esa Øe'k% 1 vkSj k okyk dksbZ Hkh F&caVu 
Lora=rk dh k dksfV okys fdlh LVwMsaV~l t&caVu dk oxZ gksrk gSA çrhdkRed :i ls]         

2
,1 kk tF   
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vFkZferh; fl)kar %ewy 
rRo 

4- Lora=rk dh dkQh cM+h gj dksfV  𝑘ଶ ds fy, Lora=rk dh va'k dksfV  𝑘ଵ vkSj F eku dk 
xq.kuQy Lora=rk dh dkbZ&ofxZr eku ds yxHkx cjkcj gksrk gS] ;Fkk & 

 
mä F&caVu dk O;kid :i ls lkaf[;dh; vuqfefr vkSj ifjdYiukvksa ds ijh{k.k esa ç;ksx 
fd;k tkrk gSA iqu%] bl çdkj ds ç;ksxksa esa F&çkf;drk oØ ds varxZr {ks=ksa dks çkIr djus 
vkSj blds ifj.kkeLo:i F&?kuRo Qyu dks ,dh—r djus dh Hkh vis{kk gksrh gSA cgjgky] 
bl mnkgj.k esa Hkh gekjs dk;Z dks F&rkfydk ds çko/kku }kjk lqxe cuk;k tkrk gSA 

  

  fp= 2-4% F&caVu ds çkf;drk oØ 

mä F&caVu dk ç;ksx tula[;k fopj.k dk ijh{k.k djus ds fy, fd;k tkrk gSA ge ;g 
tk¡p Hkh dj ldrs gSa fd D;k nks çlkekU; tula[;kvksa esa ,d leku fopj.k gSA ;gk¡ 'kwU; 
ifjdYiuk ;g gS fd fopj.k ,d leku gksrs gSa tcfd oSdfYid ifjdYiuk ;g gS fd dksbZ 
,d fopj.k nwljs fopj.kksa ls cM+k gksrk gS] ;Fkk & 

     Ho:  𝜎ଵ
ଶ = 𝜎ଶ

ଶ 

     HA:  𝜎ଵ
ଶ > 𝜎ଶ

ଶ 

mä oSdfYid ifjdYiuk esa dgk x;k gS fd igyh tula[;k esa vis{kk—r cM+k fopj.k gksrk 
gSA tcfd 'kwU; ifjdYiuk dk ijh{k.k çR;sd tula[;k ls ,d çfrn'kZ ysdj rFkk vkdyuksa 
𝑠ଵ

ଶ  vkSj  𝑠ଶ
ଶ  dh x.kuk djds fd;k tk ldrk gSA ;s çfrn'kZ Lora= :i ls Øe'k% 𝑛ଵ  vkSj  

𝑛ଶ  vkdkj ds lkFk fy, x, ekus tkrs gSaA ge fuEufyf[kr vuqikr dk ijh{k.k djrs gSa & 

𝐹 =
௦భ

మ

௦మ
మ ~ 𝐹௡భషభ,,೙మ షభ

        … (2.9)   

;fn 'kwU; ifjdYiuk lR; u gks rks vuqikr bdkbZ ls lkaf[;dh; :i ls fHkUu gksxkA gesa F ds 
ifjdfyr eku ¼lehdj.k ¼2-9½ ls çkIr½ dh rqyuk F ds rkfydkc) eku ¼iqLrd ds var esa 
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ifjf'k"V rkfydk esa fn, x,½ ls djuh pkfg,A ;fn ifjdfyr eku rkfydkc) eku ls vf/kd 
gks rks 'kwU; ifjdYiuk fujLr gks tkrh gSA 

cks/k ç'u 2 

1- ,d ubZ fodflr cSVjh ,d ckj pktZ djus ij 60 feuV rd pyrh gSA ekud 
fopyu 4 feuV gSA xq.koÙkk fu;a=.k ijh{k.k ds mís'; ls foHkkx ;k–fPNd :i ls 
7 cSVfj;ksa dk p;u djrk gSA p;fur cSVfj;ksa dk ekud fopyu 6 feuV gSA 
bldh D;k çkf;drk gS fd u, ijh{k.k esa ekud fopyu 6 feuV ls vf/kd gksxk\ 

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

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

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

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

2- dkbZ&oxZ caVu dks ifjHkkf"kr dhft,A blds egRoiw.kZ xq.k/keksaZ ij çdk'k MkysaA 

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

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

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

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

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

3- eku yhft, fd Lukrd fjd‚MZ ijh{kk ¼GRE½ esa vad lkekU; :i ls 100 ds 
tula[;k ek/; ds lkFk cafVr fd, tkrs gSaA ekuk fd 20 yksxksa dks ;k–fPNd :i 
ls pqudj mudk ijh{k.k fd;k tkrk gSA uewuk ekud fopyu 15 gSA D;k laHkkouk 
gS fd vkSlr ijh{k.k vad vf/kdre 110 gksaxs\ 

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

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

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

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

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

4- ijh{k.k djsa fd D;k futh gkbZ Ldwyksa ds Nk= vius foKku ijh{k.k vadksa ds laca/k 
esa ljdkjh gkbZ Ldwyksa ds Nk=ksa dh rqyuk esa vf/kd ltkrh; gksrs gSaA ;g Kkr gS 
fd ljdkjh vkSj futh Ldwyksa ds fy, çfrn'kZ fopyu Øe'k% 91-74 vkSj 67-16 gSA 
Nk=ksa dk çfrn'kZ vkdkj ljdkjh Ldwyksa ds fy, 506 vkSj futh Ldwyksa ds fy, 94 
gSA 

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

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

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

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

................................................................................................................. 
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vFkZferh; fl)kar %ewy 
rRo 2-8 izkpyksa dk vkdyu 

vkdyu nks çdkj dk gks ldrk gS] ;Fkk &  

1- fcanq vkdyu (point estimation)] vkSj  

2- varjky vkdyu (interval estimation)  

fcanq vkdyu esa ge ,d fcanq ds :i esa tula[;k çkpy ds eku dk vuqeku yxkrs gSaA nwljh 
vksj] varjky vkdyu ds ekeys esa ge çfrn'kZ ek/; ds vklikl dh fupyh vkSj Åijh mu 
lhekvksa dk vuqeku yxkrs gSa ftuds Hkhrj tula[;k ek/; jgus dh laHkkouk gksrh gSA 

2-8-1 fcanq vkdyu 

pfy,] eku ysrs gSa fd ,d ;k–fPNd pj X lkekU; caVu dk vuqlj.k djrk gSA tSlk fd vki 
tkurs gSa] lkekU; caVu dks nks ekinaMksa ls n'kkZ;k tkrk gS] ;Fkk ek/; vkSj ekud fopyuA pw¡fd 
gekjs ikl lexz tula[;k ds fy, vk¡dM+s ugha gSa ¼gekjs ikl dsoy ,d çfrn'kZ ds fy, 
vk¡dM+s gSa½] gesa dsoy ,d çfrn'kZ ds vk/kkj ij gh ek/; E(X) = 𝜇௑ vkSj fopyu 2

X  Kkr 
djus gksaxsA  

ge ;g Hkh eku ysrs gSa fd gekjs ikl ,d Kkr çkf;drk caVu ¼eku yhft,] çlkekU; caVu½ ls 
vkdkj n ¼eku yhft,] çfrn'kZ vkdkj n ¾ 50½ ds ;k–fPNd çfrn'kZ ls vk¡dM+s gSaA  

ge bl çfrn'kZt (statistic) dk ç;ksx vKkr çkpy (parameter) dk vkdyu djus ds fy, 
djsaxsA  

eku yhft, fd ge çfrn'kZ ek/; X  23-28 ikrs gSaA bl ,dy la[;kRed eku dks ml çkpy 
dk f̂canq vkdyu^ dgk tkrk gS tgk¡  

iXX
n


  

bl lw= dks f̂canq vkdyd^ dgk tkrk gSA ;gk¡ /;ku nsus dh ckr gS fd fcanq vkdyd ,d 
;k–fPNd pj gksrk gS D;ksafd bldk eku çfrn'kZ ls çfrn'kZ esa fHkUu&fHkUu gksrk gSA  

2-8-2 varjky vkdyu  

fcanq vkdyu esa ge çkpy dk vkdyu ,dy eku ls djrs gSa] tks fd çk;% lacaf/kr çfrn'kZ 
vk¡dM+s ls çkIr gksrk gSA fcanq vuqeku bl vFkZ esa ;FkkFkZijd ugha gks ldrk gS fd çkpy eku 
iw.kZr% mlds cjkcj ugha gks ldrk gSA 

fdlh oSdfYid çfØ;k dk vFkZ dksbZ ,slk varjky ns nsuk gksrk gS tks fuf'pr çkf;drk ds lkFk 
çkpy dks /kkj.k dj ysA ;gk¡ ge ,d fupyh lhek vkSj ,d Åijh lhek fufnZ"V dj nsrs gSa; 
çkpy eku blh ds Hkhrj jgus dh laHkkouk gksrh gSA  

blds vykok] ge varjky esa 'ks"k çkpy dh laHkkouk fufnZ"V dj nsrs gSaA ge varjky dks 
^vkRefo'okl varjky^ vkSj bl varjky ds Hkhrj 'ks"k çkpy dh çkf;drk dks ^vkRefo'okl Lrj^ 
;k ^vkRefo'okl xq.kkad^ dgrs gSaA 

vkRefo'okl varjky dh vo/kkj.kk dqN tfVy gSA ge bldks ikBîØe BECC 107] bdkbZ 13 
esa igys gh Li"V dj pqds gSaA vkb,] bldk iqujoyksdu djsaA  

geus ,d çlkekU; tula[;k ls vkdkj n dk ,d çfrn'kZ fy;k gSA gesa tula[;k ek/; 𝜇௑ 

vkSj tula[;k fopj.k 𝜎௑
ଶ Kkr ugha gSaA gesa dsoy çfrn'kZ ek/; 𝑋ത vkSj çfrn'kZ fopj.k 𝑆௑

ଶ Kkr 
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gSaA pw¡fd 𝑋ത çfrn'kksaZ esa fHkUu&fHkUu gksrk gS] pj 𝜇௑ ds fo"k; esa fu"d"kZ fudkyus ds fy, ge 𝑋ത 

ds çfrn'kZu caVu laca/kh xq.k/keksaZ dk ç;ksx djrs gSaA 

;fn X dks lkekU; :i ls cafVr fd;k tkrk gS] ;Fkk ge tkurs gSa fd  

  
2

~ , x
XX

n


 
 
 

                            … (2.10) 

rks lehdj.k ¼2-10½ ls ge dg ldrs gSa fd çfrn'kZu ek/; X dk çfrn'kZ caVu ek/; 𝜇௑ vkSj 
ekud fopyu 𝜎௑

ଶ 𝑛⁄   ds lkFk çlkekU; caVu dk vuqlj.k djrk gSA  

pfy,] mi;qZä lehdj.k dks ,d ekud çlkekU; pj ds :i esa ifjofrZr djrs gSa] ;Fkk & 

  ~ (0, 1)x

X

X
Z N

n





                    … (2.11) 

vc gekjs le{k leL;k ;g gS fd gesa tula[;k fopj.k 𝜎௑
ଶ Kkr ugha gSA vr,o ge bldk 

vuqekud ysrs gSa] ;Fkk & 
2

2 ( )

1
i

X

X X
S

n

 



 

,slh fLFkfr esa mi;qä ijh{k.k vk¡dM+k fuEuor~ gksxk & 

  
( )

/
X

x

X
t

S n


                     … (2.11) 

lehdj.k ¼2-11½ Lora=rk dh dksfV (n 1)  ds lkFk t&caVu dk vuqlj.k djrk gSA  

lehdj.k ¼2-11½ esa inksa dks iquO;ZofLFkr djus ls gesa 𝜇௑ dk vkRefo'okl varjky çkIr gksrk 
gSA ;g gesa 𝜇௑ dk varjky vkdyu çkIr djus esa Hkh enn djrk gSA 

Lora=rk dh dksfV (d.f.) 27 ds fy, egRo ds 5 çfr'kr Lrj ij rkfydkc) eku 2-052 gksxk 
¼ns[ksa ifjf'k"V rkfydk½A rnuqlkj]  

P (2.052  t  2.052) = 0.95                   … (2.12) 

mä egRoiw.kZ t eku ml t&caVu oØ ds varxZr {ks= dh çfr'krrk n'kkZrs gSa tks mu ekuksa ds 
chp jgrk gSA eku t ¾ &2-052 dks fuEu egRoiw.kZ eku dgk tkrk gS] vkSj eku t ¾ 2-052 dks 
mPp egRoiw.kZ eku dgk tkrk gSA 

lehdj.k ¼2-12½ dk vFkZ gS fd Lora=rk dh dksfV 27 ds fy, çkf;drk 0-95 vFkok 95% gS] 
;Fkk varjky (2.052, 2.052) esa 𝜇௑  'kkfey gSA 

 2.052 2.852
/

X

x

X
P t

S n

 
      

 
 

  2.052 2.052 0.95X X
X

S S
P X X

n n
 

     
 

              … (2.13) 

lehdj.k ¼2-13½ dk varjky gesa 𝜇௑ dk vuqekud çnku djrk gSA bls gh okLrfod ijarq 
vKkr tula[;k ek/; 𝜇௑ ds fy, 95% vkRefo'okl varjky ¼CI½ dgk tkrk gSA eku 0-95 dks 
vkRefo'okl xq.kkad dgk tkrk gSA bldk vFkZ gS fd çkf;drk 0-95 gS] ;Fkk ;k–fPNd varjky   
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vFkZferh; fl)kar %ewy 
rRo 2.052 XSX

n
  

esa okLrfod 𝜇௑ fo|eku gSA  

   2.052 XSX
n

  varjky dh fuEu lhek dgykrh gSA  

   2.052 XSX
n

  varjky dh mPp lhek dgykrh gSA 

;g ,d ;k–fPNd varjky dgykrk gS D;ksafd Kkr eku X  vkSj  XS

n
 ij vk/kkfjr gSa tks fd 

çfrn'kZ ls çfrn'kZ esa fHkUu&fHkUu gksaxsA  

;g Hkh /;ku nsus dh ckr gS fd 𝜇௑ dksbZ ;k–fPNd pj ugha gS; cfYd ;g ,d fuf'pr la[;k 
gSA vr% ge dg ldrs gSa fd ^̂ çkf;drk 0-95 gS] ;Fkk bl varjky esa 𝜇௑ fufgr gSA^̂  

2-9 vkdydksa ds xq.k/keZ 

fdlh vkdyd dks loksZÙke jSf[kd fu"i{k vkdyd ¼BLUE½ ekuk tkrk gS ;fn og js[kkdkj] 
vi{kikrh] dk;Z{ke ¼U;wure fopj.k ds lkFk½ gks] vkSj og lqlaxr Hkh gksA 

bldk vFkZ gS fd çfrn'kZ vkdkj c<+us ij vkdyd dk eku vius okLrfod tula[;k eku esa 
lekfHk:i gks tkrk gksA  

,d vPNs vkdyd ds lHkh xq.k/keksaZ ij foLr̀r ppkZ uhps dh xbZ gSA 

2-9-1 jSf[kdrk 

fdlh vkdyd dks ,d jSf[kd vkdyd dgk tkrk gS ;fn og fuEufyf[kr çfrn'kZ leqfä dk 
,d jSf[kd Qyu gks &  

  
1

n

i

Xi
X

n

  

        1 2

1
..... nX X X

n
                      … (2.14) 

çfrn'kZ ek/; jSf[kd vkdyd gksrk gS D;ksafd og leqfä;ksa dk ,d jSf[kd Qyu gksrk gSA 

2-9-2 fu"i{krk 

çfrn'kZu esa mrkj&p<+ko ds dkj.k fdlh Hkh vk¡dM+s dk eku çfrn'kksaZ esa fHkUu&fHkUu gksrk gSA 
;|fi fdlh vk¡dM+s ds fof'k"V eku vKkr tula[;k çkpy ls fHkUu gks ldrs gSa] vkSlru] 
fdlh Hkh vk¡dM+s dk eku tula[;k çkpy ds cjkcj gh gksuk pkfg,A  

nwljs 'kCnksa esa] pj 𝑋ത dk çfrn'kZu caVu eq[; :i ls pj 𝜇௑ dh vksj gh çòÙk gksuk pkfg,A 
bls gh fdlh vkdyd ds fu"i{krk uked xq.k/keZ ds :i esa tkuk tkrk gSA  

bldk vFkZ ;g gS fd ;|fi fdlh Kkr vkdyd dk dksbZ fof'k"V eku tula[;k çkpy ds 
vKkr eku ls vf/kd ;k de gks ldrk gS] vkdyd dh vksj ls dksbZ iwokZxzg ugha gksxk fd os 
,sls eku ysa tks vKkr tula[;k çkpy ls lnSo vf/kd vFkok U;wu gksaA  
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lkaf[;dh; vo/kkj.kk,¡ % ,d 
fogaxkoyksdu 

;fn ge ;g Lohdkj dj ysa fd ek/; ¼;gk¡] çR;k'kk½ lcls egRoiw.kZ çòfÙk ds fy, ,d mfpr 
ekinaM gksrk gS rks 𝑋ത  pj 𝜇௑ ds fy, ,d fu"i{k vkdyd gksxk] c'krsZ  

( ) XE X   

2-9-3 U;wure fopj.k 

pj X ds fdlh Hkh vkdyd dks U;wure fopj.k vkdyd dgk tkrk gS ;fn mldk fopj.k 

pj 𝜇௑ ds fdlh Hkh vU; vkdyd ds fopj.k ls NksVk gksA  

eku yhft, fd pj 𝜇௑ ds rhu vkdyd gSaA bu rhu vkdydksa esa pj 3̂  dk fopj.k lcls 

NksVk gSA bl dkj.k ;g U;wure fopj.k vkdyd dgyk,xkA 

2-9-4 dk;Z{kerk  

fu"i{krk dk xq.k/keZ vius vki esa i;kZIr ugha gksrkA fdlh Hkh çkpy ds nks ;k nks ls vf/kd 
vkdyd fu"i{k :i ls çkIr djuk laHko gksrk gSA vr% gesa lokZf/kd dk;Z{ke vkdyd gh 
pquuk pkfg,A  

eku yhft, fd pj 𝜇௑ ds nks vkdyd fuEukuqlkj fn, x, gSa &  

  
2

~ ,XX N
n


 
 
 

                   … (2.15) 

2

~ , , 3.142
2med XX N

n

  
     

  
   ¼yxHkx½               … (2.16) 

cM+s çfrn'kksaZ ds ekeys esa çlkekU; tula[;k ds ;k–fPNd çfrn'kZ ls x.kuk dh xbZ ekf/;dk 
Hkh mlh 𝜇௑ ds lkFk çlkekU; caVu dk vuqlj.k djrh gSA gkyk¡fd] blesa ,d cM+k fopj.k 
ns[kk tkrk gS] ;Fkk & 

   

2

2

( )
1.571

( ) 2 2
medVar X n

Var X
n


 


    ¼yxHkx½                … (2.17) 

lehdj.k ¼2-17½ dk vFkZ gS fd çfrn'kZ ek/; dk fopj.k çfrn'kZ ek/; ds fopj.k ls 57% cM+k 
gSA vr% çfrn'kZ ek/; ekf/;dk (Xmed) dh rqyuk esa tula[;k ek/; dk vis{kk—r vf/kd lVhd 
vkdyu çLrqr djrk gSA rnuqlkj] pj X  pj 𝜇௑ dk ,d dk;Z{ke vkdyd gSA 

2-9-5 loksZÙke jSf[kd fu"i{k vkdyd (BLUE) 

eku yhft, fd ge vkdydksa ds fdlh oxZ ij fopkj djrs gSaA bu vkdydksa ds chp ,d 
vkdyd fdUgha rhu xq.k/keksaZ dks larq"V djrk gS] ;Fkk &  

1- og jSf[kd gS]  

2- og fu"i{k gS] vkSj  

3- mldk fopj.k U;wure gSA  
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vFkZferh; fl)kar %ewy 
rRo 

,slh fLFkfr esa mls ^loksZÙke jSf[kd fu"i{k vkdyd^ (Best Linear Unbiased Estimator -  
BLUE) dgk tk,xkA 

2-9-6 lqlaxrrk 

lqlaxrrk ,d O;kid çfrn'kZ xq.k/keZ gSA ;fn ge çfrn'kZ vkdkj c<+krs gSa rks vkdyd esa 
çkpy ds eku rd igq¡pus dh çòfÙk gksuh pkfg,A rnuqlkj] fdlh Hkh vkdyd dks lqlaxr 
dgk tkrk gS ;fn og n  ∞ dh Hkk¡fr çkpy ds :i esa vfHklfjr gks tkrk gSA 

eku yhft, fd 2~ ( , )X XX N    Kkr gSA  

vc ge tula[;k ls vkdkj n dk ,d ;k–fPNd çfrn'kZ ysaxsA  

pj X  ds nks vkdyd fuEuor~ gSa &  

     iXX
n

 
                    … (2.18)

 

  *

1
iXX

n
 


                   … (2.19) 

tSlk fd gesa Kkr gS] çFke vkdyd ¼2-18½ gh çfrn'kZ ek/; gS vkSj og fu"i{k gS D;ksafd 
( ) XE X  gksrk gSA  

;gk¡ nwljk vkdyd ¼2-19½ i{kikrh gS D;ksafd  

   *( )
1 X

n
E X

n
    

 

rnuqlkj]    

*( ) XE X   

tSls&tSls çfrn'kZ vkdkj c<+rk gS] gesa nks vkdydksa ds chp vf/kd varj ugha [kkstuk pkfg,A 
tSls&tSls n c<+sxk] pj X* pj 𝜇௑ ds fudV vkrk tk,xkA bl çdkj ds vkdyd dks lqlaxr 
vkdyd ds :i esa tkuk tkrk gSA  

dksbZ Hkh vkdyd ,d lqlaxr vkdyd dgykrk gS ;fn og çkpy ds lgh eku rd igq¡prk gS 
D;ksafd çfrn'kZ dk vkdkj cM+k vkSj cM+k gksrk tkrk gSA 

cks/k ç'u 3 

1- ,d vkn'kZ vkdyd ds okaNuh; xq.k/keksaZ dk o.kZu dhft,A 

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

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

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

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

................................................................................................................. 
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lkaf[;dh; vo/kkj.kk,¡ % ,d 
fogaxkoyksdu 

2- vkdkj 30 ds çfrn'kZ ds fy,] çfrn'kZ ek/; vkSj ekud fopyu Øe'k% 15 vkSj 10 
gSaA egRo ds 5 çfr'kr Lrj ij tula[;k ek/; (𝜇௑) ds vkRefo'okl varjky dh 
jpuk djsaA 

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

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

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

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

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

2-10  lkj&la{ksi   

lkaf[;dh; vo/kkj.kk,¡ vfuf'prrk dh fo|ekurk esa fu.kZ; ysus ds fy, gekjk ekxZn'kZu djrh 
gSaA bl bdkbZ esa geus dqN vk/kkjHkwr lkaf[;dh; vo/kkj.kkvksa ds ckjs esa ppkZ dhA  

geus çlkekU;] ekud çlkekU;] dkbZ&oxZ] t vkSj F tSls fof'k"V çdkj ds lrr çkf;drk caVu 
ds ckjs esa Hkh ppkZ dhA geus bu oØksa ds çkf;drk caVu oØksa dks n'kkZ;kA  

bl iqLrd ds var esa fn, x, ifjf'k"V esa geus fofHkUu çdkj dh rkfydkvksa dk ykHk mBk;k] 
;Fkk & çlkekU; {ks= rkfydk] vkSj t, dkbZ&oxZ ,oa F caVu ds egRoiw.kZ ekuA 

mi;qZä ds vfrfjä geus ,d vPNs vkdyd ds xq.kksa dk o.kZu Hkh fd;k gSA  

geus ,d vkdyd ds lanHkZ esa fu"i{krk] dk;Z{kerk vkSj lqlaxrrk tSlh vo/kkj.kkvksa dh O;k[;k 
Hkh dh gSA  

2-11 cks/k iz”uksa ds mÙkj vFkok ladsr 

cks/k ç'u 1 

1- vkidks ekud çlkekU; oØ ds varxZr {ks=Qy Kkr djuk gksxkA   

;fn  X = 40,  𝑧 =
(ସ଴ିଷ଴)

ସ
= 2.5  P (X < 40) = P (z < 2.5) = [2.5 ds ck,¡ fLFkr {ks=]  

 = 0.9938 

2- ikBka'k 2-4 i<+sa vkSj mÙkj nsaA  

3- a) P (X < 7) = P (Z < –2.5) = 0.0062 

     b) P (20 < X < 22) = P (–2.5 < Z < 0) = 0.4938 

cks/k ç'u 2 

1- tula[;k dk ekud fopyu 4 feuV gSA  

çfrn'kZ dk ekud fopyu 6 feuV gSA  
çfrn'kZ leqfä;ksa dh la[;k 7 gSA 
 

Χ2  =  [(n – 1)*s2 ] / σ2  
Χ2  =  [(7 – 1) * 62 ] / 42  =  13.5 
 

Lora=rk dh dksfV (n – 1) = (7 – 1) = 6 gSA  
,d ekud fopyu ds 6 feuV ls de vFkok mlds cjkcj gksus dh çkf;drk 0-96 gSA  
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vFkZferh; fl)kar %ewy 
rRo 

bldk rkRi;Z ;g gS fd ekud fopyu ds 6 feuV ls vf/kd gksus dh çkf;drk (1 – 
0.96) = 0.04 gSA 
  

2- ikBka'k 2-5 i<+sa vkSj mÙkj nsaA  

3- tula[;k ek/; 𝜇 = 100  gSA çfrn'kZ vkdkj n = 20 gSA  

Lora=rk dh dksfV (20 – 1) = 19 gSA çfrn'kZ ek/; 𝑋ത  vf/kdre 110 gksuk pkfg,A 
çfrn'kZ ekud fopyu s = 15 gSA  
pw¡fd gesa tula[;k ekud fopyu Kkr ugha gS] ge t&caVu ç;ksx djrs gSaA Kkr lw= 
dks ç;ksx djus ij gesa çkIr gksrk gS – 

t = 
ൣ ௑ത – μ ൧

[ 
ೞ

√೙
 ]

 

rnuqlkj]        
 

t = ଵଵ଴ ିଵ଴
భఱ

√మబ

      = 0.996 

 
bldk vFkZ gS fd 99-6% laHkkouk gS fd çfrn'kZ vkSlr 110 ls vf/kd ugha gksxkA 
Lora=rk dh dksfV (n1–1) vkSj (n2–1) Øe'k% 505 vkSj 93 gSaA gekjh 'kwU; ifjdYiuk H0 

;g gS fd foKku ds vadksa ds laca/k esa nksuksa çdkj ds Ldwy leku :i ls ltkrh; gSaA  
ge fopj.kksa dh rqyuk dj jgs gSaA vr% ge F&ijh{k.k ç;ksx djsaxs] ;Fkk & 

F = 𝑠ଵ
ଶ

𝑠ଶ
ଶ൘  = ଽଵ.଻ସ

଺଻.ଵ଺
 = 1.366 

4- Lora=rk dh dksfV 505 vkSj 93 ds fy, F dk rkfydkc) eku 1-27 gSA pw¡fd ifjdfyr 
eku rkfydkc) eku ls vf/kd gS] ge H0 dks fujLr djrs gSaAge ;g fu"d"kZ fudkyrs gSa 
fd futh Ldwyksa ds Nk= foKku ds vadksa ds laca/k esa vf/kd ltkrh; gSaA 

cks/k ç'u 3 

1- ikBka'k 2-9 i<+sa vkSj mÙkj nsaA  

2- pw¡fd tula[;k ekud fopyu Kkr ugha gS] vki t&caVu ç;ksx djsaA  

Lora=rk dh dksfV 29 vkSj 5 çfr'kr egRo ds Lrj ds fy, ifjf'k"V esa fn, x, pj t 
ds rkfydkc) eku dh tk¡p djsaA  
lehdj.k ¼2-12½ esa fn, x, fo'okL;rk varjky (confidence interval) dh jpuk 
dhft,A 

 



 
 

bdkbZ 3 ifjdYiuk ijh{k.k % fogaxkoyksdu   
 

bdkbZ dh :ijs[kk  

3-0  mís';  

3-1  fo’k;&izos”k   

3-2  ifjdYiuk ijh{k.k dh çfØ;k  

3-3  vkdyu fof/k;k¡  

3-4  vLoh—fr {ks= vkSj =qfV;ksa ds çdkj  

 3-4-1 ògn çfrn'kksaZ ds fy, vLoh—fr {ks= 

 3-4-2 ,d&iqPN vkSj nks&iqPN ijh{k.k 

 3-4-1 y?kq çfrn'kksaZ ds fy, vLoh—fr {ks=  

3-5  =qfV;ksa ds çdkj  

3-6  ijh{k.k dh 'kfä 

3-7  çkpy vkdyu ds mikxe 

 3-7-1 lkFkZdrk dk ijh{k.k mikxe 
 3-7-2 fo'oLrrk varjky mikxe  

3-8  lkj&la{ksi     

3-9  cks/k ç'uksa ds mÙkj vFkok ladsr  

3-0 mís';  
çLrqr bdkbZ dks i<+us ds ckn vki bl ;ksX; gksaxs fd & 
 ifjdYiuk ijh{k.k dh ladYiuk vkSj lkFkZdrk ij çdk'k Mky ldsa( 
 fdlh ijh{k.k çfrn'kZt ds vuqç;ksxksa dk o.kZu dj ldsa( 
 lef"V çkpy laca/kh ifjdYiuk ds ijh{k.k dh çfØ;k Li"V dj ldsa( 
 Vkbi&I vkSj Vkbi&II =qfV;ksa ds chp varj Li"V dj ldsa( rFkk 

 nks fHkUu&fHkUu çfrn'kksaZ ls çkpyksa dh rqyuk djus ds fy, ijh{k.k O;ogkj esa yk ldsaA 
 

3-1 fo’k;&izos”k    

lkaf[;dh; vuqfefr dk ewy mís'; lef"V çkpyksa ds fo"k; esa fu.kZ; ysus ds fy, fdlh çfrn'kZ 
dk ç;ksx djuk gh gksrk gSA ifjdYiuk ijh{k.k dh ladYiuk fdlh çfrn'kZ dk ç;ksx dj 
lef"V çkpyksa ds eku dk iwokZuqeku fd, tkus ds fy, vR;ar egRoiw.kZ ekuh tkrh gSA lef"V 
ek/; vkSj fopj.k ls lacaf/kr ifjdYiukvksa dk ijh{k.k djus ds fy, fofHkUu ijh{k.k çfrn'kZtksa 
dk ç;ksx fd;k tkrk gSA ifjdYiuk ijh{k.k dk ç;ksx dj nks fHkUu&fHkUu çfrn'kksaZ ds fopj.k 
dh rqyuk Hkh dh tk ldrh gSA  

ifjdYiuk ds ijh{k.k ds fy, nks mikxe çpyu esa gSa &   

¼i½ lkFkZdrk dk ijh{k.k mikxe] vkSj  

¼ii½ fo'oLrrk varjky mikxeA  

                                                             
 MkW- iwtk 'kekZ] vflLVsaV çksQslj] nkSyr jke d‚yst] fnYyh fo'ofo|ky;A 
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vFkZferh; fl)kar % 
ewy rRo 

fdlh Hkh  ifjdYiuk dk ijh{k.k djrs le; nks çdkj dh =qfV;k¡ gksus dh laHkkouk gksrh gS & 
¼i½ Vkbi&I =qfV] vkSj ¼ii½ Vkbi&II =qfVA  

bl bdkbZ esa ge ifjdYiuk ijh{k.k dh çfØ;k ds ckjs esa foLrkj ls tkusaxs] vkSj leqfpr 
ijh{k.k çfrn'kZt ds vk/kkj ij 'kwU;&Lrjh; ifjdYiuk dks vLohdkj djus dh fof/k dh O;k[;k 
djsaxsA    

3-2 ifjdYiuk ijh{k.k dh izfØ;k  

ge vkfFkZd fl)kar vFkok rdZ ds vk/kkj ij gh fdlh ifjdYiuk dk fuekZ.k djrs gSaA dksbZ Hkh 
ifjdYiuk fdlh lef"V ds dqN fof'k"V vfHky{k.kksa ds fo"k; esa dksbZ vLFkk;h leqfä gksrk gSA 
tSlk fd ge tkurs gSa] fdlh Hkh lef"V dk o.kZu mlds çkpyksa ¼tSls ek/;] ekud fopyu] 
vkfn½ }kjk fd;k tkrk gSA rnuqlkj] dksbZ Hkh ifjdYiuk fdlh lef"V çkpy ds fo"k; esa dksbZ 
vo/kkj.kk gksrh gSA dksbZ ifjdYiuk lR; gks Hkh ldrh gS vkSj ugha HkhA blh ckr dk irk yxkus 
ds fy, fd ge ,d fof'k"V vFkZferh; fof/k ls fdlh ifjdYiuk dk ijh{k.k djrs gSaA  

fdlh Hkh ifjdYiuk ds fuekZ.k esa bl fo"k; esa dksbZ iwoZ fu.kZ; vFkok vis{kk 'kkfey gksrh gS fd 
dksbZ fof'k"V çkpy D;k eku ys ldrk gSA mnkgj.k ds fy,] iwoZ Kku vFkok fdlh fo'ks"kK dh 
jk; gh gesa crkrh gS fd LFkkuh; 'ks;j cktkj esa okLrfod vkSlr dher vkSj dekbZ ¼ P/E ½ dk 
vuqikr 20 gSA rnuqlkj gekjh ifjdYiuk ;g gksxh gS fd P/E vuqikr 20 ds cjkcj gksrk gSA 

bl ifjdYiuk dk ijh{k.k djus ds fy, eku yhft, fd ge 'ks;jksa dk ,d ;k–fPNd çfrn'kZ 
,d= djrs gSa vkSj ikrs gSa fd vkSlr P/E vuqikr 23 gSA D;k ;g 23 dk vk¡dM+k lkaf[;dh; 
:i ls 20 ls fHkUu gS\  

çfrn'kZu fopj.k ds dkj.k çfrn'kZ vkdyu vkSj mlds lef"Vd eku ds chp varj gksus dh 
laHkkouk gSA ;g laHko gS fd lkaf[;dh; :i ls la[;k 23 la[;k 20 ls cgqr fHkUu u gksA ;fn 
,slk gh gS rks gesa bl ifjdYiuk dks vLohdkj ugha djuk pkfg, fd vkSlr P/E vuqikr 20 
gksrk gSA 

ifjdYiuk ijh{k.k esa pkj egRoiw.kZ ?kVd gksrs gSa &  

i½ 'kwU;&Lrjh; ifjdYiuk]  

ii½ oSdfYid ifjdYiuk]  

iii½ ijh{k.k çfrn'kZt] vkSj  

iv½ ifj.kkeksa dh O;k[;kA  

vkb,] vc ge bu ?kVdksa ds fo"k; esa foLrkj ls tkurs gSaA 

(i) 'kwU;&Lrjh; vkSj oSdfYid ifjdYiukvksa dk fuekZ.k % ifjdYiuk,¡ nks çdkj dh gksrh gSa] 
;Fkk 'kwU;&Lrjh; ifjdYiuk vkSj oSdfYid ifjdYiukA buesa ^'kwU;&Lrjh; ifjdYiuk^ og 
leqfä gksrh gS ftls ge lef"V ds fo"k; esa lR; ekurs gSaA bls ^'kwU;&Lrjh;^ dgk tkrk 
gS] ftldk vFkZ gksrk gS & fujFkZd ;k fjäA mnkgj.k ds fy,] ,d 'kwU;&Lrjh; 
ifjdYiuk ;g gks ldrh gS fd jkstxkj vkSj f'k{kk ds chp dksbZ laca/k ugha gksrkA vr,o] 
;fn ge f'k{kk ij jkstxkj dk lekJ;.k djrs gSa rks lekJ;.k xq.kkad 'kwU; gksuk pkfg,A 
vkerkSj ij ge 'kwU;&Lrjh; ifjdYiuk dks ls fu:fir djrs gSaA oSdfYid ifjdYiuk 
'kwU;&Lrjh; ifjdYiuk ds foijhr gksrh gSA  

oSdfYid ifjdYiuk dks vkerkSj ij 𝐻ଵ ls fu:fir fd;k tkrk gSA ;g /;ku nsus dh ckr 
gS fd  vkSj 𝐻ଵ ^ijLij vuU;^ gksrs gSa( os laikrh :i ls fo|eku ugha gks ldrsA 

0H

0H



 

35 
 

ifjdYiuk ijh{k.k % 
fogaxkoyksdu 

(ii) ijh{k.k çfrn'kZt dh igpku % 'kwU;&Lrjh; ifjdYiuk dk ijh{k.k fdlh ijh{k.k 
çfrn'kZt ls fd;k tkrk gSA vFkZfefr esa vusd ijh{k.k çfrn'kZt ¼;Fkk t, F, dkbZ&oxZ] 
vkfn½ miyC/k gSaA gesa vius fy, mi;qä ijh{k.k çfrn'kZt dh igpku djuh gksrh gSA 

(iii) ijh{k.k çfrn'kZt ds eku ds vk/kkj ij ifj.kkeksa dh O;k[;k % viuk ijh{k.k iwjk djus 
ds ckn ge ifj.kkeksa dh O;k[;k djrs gSaA tc ge ijh{k.k çfrn'kZt dks gekjs ikl 
miyC/k çfrn'kZ vk¡dM+ksa ij ç;ksx djrs gSa rks gesa ijh{k.k çfrn'kZt dk ,d fuf'pr 
eku Kkr gksrk gS ¼mnkgj.k ds fy,] 2-535 dk t&vuqikr½A ifj.kkeksa dh O;k[;k esa 
ijh{k.k çfrn'kZtksa ds bu nks ekuksa dh rqyuk 'kkfey gksrh gS & rkfydkc) eku vkSj 
laxf.kr ekuA ;fn gekjh rqyuk esa laxf.kr eku rkfydkc) eku ls vf/kd gks rks ge 
'kwU;&Lrjh; ifjdYiuk dks vLohdkj dj nsrs gSaA 

'kwU;&Lrjh; ifjdYiuk ds rgr fdlh Hkh ijh{k.k çfrn'kZt dk çfrn'kZu caVu ^'kwU;&Lrjh; 
caVu^ dgykrk gSA tc vk¡dM+s 'kwU;&Lrjh; ifjdYiuk ds fo#) çcy lk{; n'kkZrs gksa rks 
ijh{k.k çfrn'kZt dk eku cgqr vf/kd gks tkrk gSA ijh{k.k çfrn'kZt ds laxf.kr eku dks 
ns[kdj gh ge vius fu"d"kZ fudkyrs gSaA  

ijh{k.k çfrn'kZt ds vykok vFkZferh; l‚¶Vos;j ,d p&eku Hkh çnku djrk gSA ;g çkf;drk 
p&eku gh n'kkZrk gS fd 'kwU;&Lrjh; ifjdYiuk lR; gSA bl çdkj] ;fn ge 0-04 dk p&eku 
Kkr djrs gSa rks blds vuqlkj 'kwU;&Lrjh; ifjdYiuk ds lR; gksus dh laHkkouk 0-04 ;k 4 
çfr'kr gksxhA vr,o] ;fn ge lkFkZdrk dk 5 çfr'kr Lrj ysrs gSa rks ge 'kwU;&Lrjh; 
ifjdYiuk dks vLohdkj dj nsrs gSaA   

3-3 vkdyu fof/k;k¡  

bl ikBîØe dh bdkbZ 2 esa geus nks vo/kkj.kkvksa dk o.kZu fd;k gS] ;Fkk fcanq vkdyu vkSj 
varjky vkdyuA ogk¡ geus dqN çkf;drk caVu Qyuksa tSls fd lkekU;] t, F vkSj dkbZ&oxZ 
ds fo"k; esa Hkh ppkZ dh gSA  

vkdyu dh ewy :i ls rhu fof/k;k¡ çpyu esa gSa &  

¼i½ U;wure oxZ]  

¼ii½ vf/kdre laHkkouk] vkSj  

¼iii½ vk?kw.kZ fof/kA   

bl ikBîØe esa ge U;wure&oxZ vkdyu fof/k dk gh O;kid :i ls ç;ksx djsaxsA vkxs bdkbZ 
7 esa ge vf/kdre&laHkkouk fof/k ls ifjfpr gksaxsA bl ikBîØe esa] cgjgky] gekjk ifjp; 
^vk?kw.kZ fof/k^ ls ugha djk;k tk,xkA blls brj] ikBîØe '̂BECC 107% bdkbZ 5^ esa geus 
lekJ;.k dh vo/kkj.kk ij ppkZ dh gSA ml bdkbZ ds ikBka'k 5-9 esa geus mYys[k fd;k gS fd 
lekJ;.k esa =qfV pj dks U;wure fd;k tkuk pkfg,A bl mís'; ls gh geus =qfV inksa ds oxksaZ 
ds ;ksxQy (∑ 𝑢௜

ଶ) dks U;wure fd;kA  

vc vki vuqeku yxk ldrs gSa fd bls U;wure oxZ fof/k D;ksa dgk tkrk gSA bl ikBîØe esa 
ge lk/kkj.k U;wure oxZ ¼OLS½ fof/k rd gh lhfer jgsaxsA bl fof/k ¼OLS½ esa lcls igys ge 
nks&pj mnkgj.k ysaxsA rnarj ge bls nks ls vf/kd pjksa rd c<+k,¡xsA ;g gesa cgq lekJ;.k 
e‚My dh vksj ys tk,xkA 

^lk/kkj.k U;wure oxẐ  ¼OLS½ uke ls gh Kkr gksrk gS fd ;g U;wure oxZ fof/k;ksa esa lcls ljy 
gSA bldk rkRi;Z ;g gS fd vkxs dh tfVyrkvksa dks Hkh bl ¼OLS½ fof/k ds varxZr yk;k tk 
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ldrk gSA ;FkkrF; :i ls ,slk gh gS( lkekU;h—r U;wure oxZ ¼GLS½] nks&pj.k U;wure oxZ 
¼2SLS½] rhu&pj.k U;wure oxZ ¼3SLS½] vkfn fof/k;k¡ miyC/k gSaA blhfy,] tc dHkh ge U;wure 

oxZ fof/k ds fo"k; esa i<+sa rks lko/kku jgsa & bl ckr ij /;ku nsa fd ikB fdl fof/k dk ftØ 
dj jgk gSA  

tc dHkh vki fdlh çlax esa lkekU;h—r U;wure oxZ ¼GLS½ inca/k ls ifjfpr gksa rks bls 
lk/kkj.k U;wure oxZ ¼OLS½ le>dj Hkzfer u gksa & ;s nksuksa fof/k;k¡ ijLij fHkUu gSaA  

mä nksuksa ¼OLS vkSj GLS½ fof/k;ksa esa =qfV inksa ds oxksaZ dk ;ksxQy U;wure gksrk gS ¼blhfy, 
nksuksa dk U;wure oxZ fof/k ds :i esa lanHkZ fn;k tkrk gS½ ijarq ijorhZ ¼GLS½ ds mnkgj.k esa  

lekJ;.k e‚My dk dqN :ikarj.k gksrk gSA  

bl ikBîØe esa U;wure oxksaZ dh mUur fof/k;ksa ij fopkj ugha fd;k x;k gSA  

;kn j[ksa fd U;wure oxZ fof/k dk fØ;kUo;u djus ds fy, vkidks pjksa ds fo"k; esa dksbZ 
lekJ;.k caVu Qyu ekudj pyus dh vko';drk ugha iM+rh gSA  

vf/kdre laHkkouk ¼ML½ fof/k pjksa ds fo"k; esa dksbZ laHkkO;rk caVu ekudj pyrh gSA çlkekU; 
caVu vf/kdre laHkkouk vkdyu esa lokZf/kd ç;qä çkf;drk caVu Qyu gSA vf/kdre laHkkouk 
¼ML½ fof/k esa ge ,d laHkkouk Qyu cukrs gSa] tks fd çkf;drk caVu Qyu ls vodfyr gksrk 
gSA  

;g /;ku nsus dh ckr gS fd vFkZfefr esa gesa vk¡dM+s fn, tkrs gSa & ;s vk¡dM+s fdlh çfrn'kZ 
losZ{k.k ls çkIr fd, tkrs gSaA ge lekJ;.k e‚My ds çkpyksa dk vkdyu bl vo/kkj.kk ds 
rgr djrs gSa fd vk¡dM+s fdlh çkf;drk caVu Qyu ¼mnkgj.k ds fy,] çlkekU; caVu½ dk 
vuqlj.k djrs gSaA  

çkf;drk Qyu fdlh Hkh çkf;drk caVu Qyu dk vuqlj.k dj ldrk gS( flQZ çlkekU; caVu 
dk gh ughaA vius lkaf[;dh ikBîØe ls ;kn djsa fd çkf;drk caVu Qyu esa gesa çkpy fn, 
tkrs gSa vkSj ge fdlh fof'k"V vk¡dM+k leqPp; dh fo|ekurk dh laHkkouk dk irk yxkrs gSaA 
vf/kdre laHkkouk ¼ML½ fof/k esa ge blds foijhr djrs gSa] ;Fkk gesa vk¡dM+s fn, tkrs gSa vkSj 
ge fdUgha çkpyksa dk vkdyu dj jgs gksrs gSaA 

vk?kw.kZ fof/k ¼MOM½ vk?kw.kZ tud Qyu ¼MGF½ xq.k/keksaZ dk ç;ksx djrh gSA ^vk?kw.kẐ  dh 
vo/kkj.kk ls ifjp; BECC 107 dh bdkbZ 4 esa djk;k x;k gSA dqN çkf;drk caVuksa ds vk?kw.kZ 
tud Qyu dk ç;ksx çkpyksa ds vkdyu ds fy, fd;k tkrk gSA vk?kw.kZ fof/k dkQh mUur gS 
vkSj bl ikBîØe ds fo"k;&{ks= ls ckgj gSA   

3-4 vLohÑfr {ks= vkSj =̀fV;ksa ds izdkj  

fiNyh bdkbZ esa geus fcanq vkdyu vkSj varjky vkdyu ds fo"k; esa ppkZ dh FkhA ifjdYiuk 
ijh{k.k vkSj varjky vkdyu ds ihNs varfuZfgr fopkj ,d gh gSA Lej.k djsa fd fdlh Hkh  

fo'okL;rk varjky dk fuekZ.k fdlh fu;r fo'okL;rk Lrj okys çfrn'kZ ek/; ds bnZfxnZ gh 
fd;k tkrk gSA rnuqlkj] 95 çfr'kr ds fo'okL;rk Lrj dk rkRi;Z ;g gksxk gS fd 95 çfr'kr 
mnkgj.kksa esa lef"V ek/; çfrn'kZ ek/; ls vkdfyr fo'okL;rk varjky esa gh jgsxkA blesa ;g 
fufgr gS fd 5 çfr'kr ekeyksa esa lef"V ek/; fo'okL;rk varjky ds Hkhrj ugha jgsxkA  
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;gk¡ /;ku nsa fd tc lef"V ek/; fo'okL;rk varjky ds Hkhrj ugha jgrk gS rks gekjs ijh{k.k 
çfrn'kZt }kjk 'kwU;&Lrjh; ifjdYiuk dks vLohdkj dj fn;k tkuk pkfg,A 

3-4-1 ògn çfrn'kksaZ ds fy, vLoh—fr {ks= 

vkb,] vc ge Økafrd {ks= dh vo/kkj.kk dh O;k[;k djrs gSaA çfrn'kZ ek/; ¼ x ½ dk çfrn'kZu 

caVu ek/;   vkSj ekud fopyu 
n


 ds lkFk çlkekU; caVu dk vuqlj.k djrk gSA 

çfrn'kZu caVu ds ekud fopyu dks gh ^ekud =qfV^ ds :i esa tkuk tkrk gSA  

rnuqlkj] x dks ,d ekud lkekU; pj] z] esa ifjofrZr fd;k tk ldrk gS] rkfd ;g ek/; 0 
vkSj ekud fopyu 1 ds lkFk çlkekU; caVu dk vuqlj.k djsA 

ladsrk{kjksa esa]   

n

x
z




   vkSj 

)1,0(~ Nz  

;kn djsa fd ekud lkekU; oØ ds rgr {ks= pj zz }kjk xzg.k fd, x, ekuksa dh fHkUu Js.kh ds 
fy, çkf;drk n'kkZrk gSA bu çkf;drkvksa dks ekud lkekU; oØ ds rgr {ks= ds :i esa çLrqr 
fd;k tkrk gSA 

vkb,] uhps fp= 3-1 esa fn, x, ekud lkekU; oØ ds ek/;e ls Økafrd {ks= ;k vLoh—fr {ks= 
dh vo/kkj.kk dh O;k[;k djsaA tc gekjs ikl 95 çfr'kr dk dksbZ fo'okL;rk xq.kkad gksrk gS rks 
ekud lkekU; oØ ds varxZr vkus okyk {ks= Hkh 95 çfr'kr gh gksrk gSA rnuqlkj] oØ ds uhps 
dk 95 çfr'kr {ks=  ls f?kjk gSA 'ks"k 5 çfr'kr {ks=  vkSj  

}kjk vkPNkfnr gSA bl çdkj ekud lkekU; oØ ds nksuksa vksj 2-5 çfr'kr {ks= 
vLoh—fr {ks= dk fuekZ.k djrk gSA ;g {ks= fp= 3-1 esa Li"V n'kkZ;k x;k gSA ;fn çfrn'kZ 
ek/; vLoh—fr {ks= esa vkrk gS rks ge 'kwU;&Lrjh; ifjdYiuk dks vLohdkj dj nsrs gSaA 

  

fp= 3-1% Økafrd {ks= 

3-4-2  ,d&iqPN vkSj nks&iqPN ijh{k.k 

fp= 3-1 esa geus ekud lkekU; oØ ds nksuksa vksj vLoh—fr {ks= n'kkZ;k gSA rFkkfi] vusd 
mnkgj.kksa esa ge ekud lkekU; oØ ds ,d vksj ¼;k rks ck,¡ ;k fQj nk,¡½ vLoh—fr {ks= j[k 
ldrs gSaA ;kn j[ksa fd ;fn lkFkZdrk dk Lrj   gks rks nks&iqPN ijh{k.k ds fy, ekud 

96.196.1  z 96.1z
96.1z
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lkekU; oØ ds nksuksa vksj  
2


  {ks= j[kk tkrk gSA nwljh vksj] ;fn gekjk ijh{k.k ,d&iqPN 

ijh{k.k gks rks   {ks= dks ekud lkekU; oØ ds ,d vksj gh j[kk tkrk gSA bl çdkj 
,d&iqPN vkSj nks&iqPN ijh{k.k ds fy, Økafrd eku fHkUu&fHkUu gksrs gSaA 

,d&iqPN vFkok nks&iqPN ijh{k.k dk p;u oSdfYid ifjdYiuk ds fuekZ.k ij fuHkZj djrk gSA 
tc oSdfYid ifjdYiuk xH A :  çdkj dh gksrh gS rks gekjs ikl nks&iqPN ijh{k.k gksrk gS 
D;ksafd x  dk eku pj   ls vf/kd vFkok de gks ldrk gSA nwljh vksj] ;fn oSdfYid 
ifjdYiuk xH A :  çdkj dh gks rks laiw.kZ vLoh—fr ekud lkekU; oØ ds ckbZa vksj gksrh 
gSA blh çdkj] ;fn oSdfYid ifjdYiuk xH A :  çdkj dh gks rks laiw.kZ vLoh—fr ekud 

lkekU; oØ ds nkbZa vksj gksrh gSA 

pj z ds fy, Økafrd eku lkFkZdrk ds Lrj ij fuHkZj djrs gSaA bl iqLrd ds var esa ifjf'k"V 
rkfydk 14-1 esa lkFkZdrk ds dqN fufnZ"V Lrjksa ¼ ½ ds fy, ;s Økafrd eku fn, x, gSaA 

3-4-3  y?kq çfrn'kksaZ ds fy, vLoh—fr {ks=   

y?kq çfrn'kksaZ ( 30n ) ds mnkgj.k esa ;fn lef"V ekud fopyu Kkr gks rks ge ifjdYiuk 
ijh{k.k ds fy, zz&çfrn'kZt ç;ksx djrs gSaA nwljh vksj] ;fn lef"V ekud fopyu Kkr u gks 
rks ge t&çfrn'kZt ç;ksx djrs gSaA ;gh ekunaM ifjdYiuk ijh{k.k ij Hkh ykxw gksrs gSaA 

y?kq çfrn'kksaZ ds mnkgj.k esa ;fn lef"V ekud fopyu Kkr gks rks ijh{k.k çfrn'kZt fuEuor~ 
gksxk &  

n

x
z




         … (3.1) 

nwljh vksj] ;fn lef"V ekud fopyu Kkr u gks rks ijh{k.k çfrn'kZt fuEuor~ gksxk &  

ns

x
t


          … (3.2) 

cgjgky] t&caVu ds mnkgj.k esa oØ ds uhps dk {ks= ¼ftldk vFkZ çkf;drk gksrk gS½ Lora=rk 
dh dksfV ds vuqlkj cnyrk jgrk gSA rnuqlkj] pj t dk Økafrd eku Kkr djrs le; gesa 
Lora=rk dh dksfV dks /;ku esa j[kuk pkfg,A fu"d"kZr% pj t dk Økafrd eku Kkr djrs le; 
gesa nks ckrsa ;kn j[kuh pkfg,] ;Fkk & i½ lkFkZdrk dk Lrj] vkSj ii½ Lora=rk dh dksfVA 

3-5 =qfV;ksa ds izdkj  

ifjdYiuk ijh{k.k esa ge fo'okL;rk dh dksfV fo'ks"k rd gh fdlh ifjdYiuk dks vLohdkj 
djrs gSa vFkok vLohdkj ugha djrs gSaA tSlk fd ge tkurs gSa] 0-95 ds fo'okL;rk xq.kkad dk 
vFkZ gksrk gS fd 100 çfrn'kksaZ esa ls 95 çfrn'kksaZ esa çkpy Loh—fr {ks= ds Hkhrj jgrk gS vkSj 5 
çfr'kr çfrn'kksaZ esa çkpy vLoh—fr {ks= esa jgrk gSA bl çdkj 5 çfr'kr mnkgj.kksa esa çfrn'kZ 
lef"V ls fy;k tkrk gS ijarq çfrn'kZ ek/; lef"V ek/; ls cgqr fHkUurk n'kkZrk gSA ,sls 
mnkgj.kksa esa çfrn'kZ lef"V dk gksrk gS ijarq gekjh ijh{k.k çfØ;k bls fujLr dj nsrh gSA  

Li"Vr% ge ,d ,slh =qfV djrs gSa fd 0H  lR; fl) gksrk gS ijarq fQj Hkh mls vLohdkj dj 

fn;k tkrk gSA bls gh ^Vkbi&I =qfV^ dgk tkrk gSA blh çdkj] ,slh ifjfLFkfr;k¡ Hkh gks ldrh 
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gSa tc 0H  lR; fl) u gks] ijarq çfrn'kZ tkudkjh ds vk/kkj ij ge bls vLohdkj ugha djrs 

gSaA bl çdkj dh =qfV dks ^Vkbi&II =qfV^ dgk tkrk gS ¼ns[ksa rkfydk 3-1½A 

;gk¡ /;ku nsa fd Vkbi&I =qfV ;g fufnZ"V djrh gS fd ge fdl lhek rd =qfV dks lgu djus 
dh fLFkfr esa gSaA Vkbi&I =qfV lkFkZdrk ds Lrj ds cjkcj gksrh gS] vkSj bls pj   ls n'kkZ;k 
tkrk gSA ;kn j[ksa fd fo'okL;rk xq.kkad 1  ds cjkcj gksrk gSA  

rkfydk 3-1% =qfV;ksa ds çdkj 

 0H  lR; 0H  lR; ugha 

0H  fujLr djsa    Vkbi&I =qfV   lgh fu.kZ; 

0H  fujLr u djsa   lgh fu.kZ; Vkbi&II =qfV  

fdlh Hkh Vkbi&I =qfV djus dh çkf;drk dks pj  ls fu:fir fd;k tkrk gS vkSj bls 
^lkFkZdrk dk Lrj^ dgk tkrk gSA nwljh vksj] Vkbi&II =qfV djus dh çkf;drk dks chVk ¼β½ 
dgk tkrk gSA rnuqlkj] 

 Vkbi&I =qfV  ¾    ¾  çkf;drk ¼ H0 | H0 dk vLohdj.k lR; gS½  

 Vkbi&II =qfV  ¾  β  ¾  çkf;drk ¼ H0 | H0 dk Lohdj.k vlR; gS½ 

cks/k ç'u 1 

1) ,d&iqPN ijh{k.k vkSj nks&iqPN ijh{k.k ds chp varj Li"V djsaA  

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

2) Vkbi&I =qfV vkSj Vkbi&II =qfV ds chp varj Li"V djsaA 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

3) eku yhft, fd fdlh O;fä dk dksysLVª‚y Lrj lkekU; :i ls 180 ds ek/; vkSj 
20 ds ekud fopyu ds lkFk cafVr fd;k tkrk gSA eku 225 ls vf/kd ds 
dksysLVª‚y Lrj dks ^LoLFk ughâ  ekudj jksx fu.kZ; fd;k tkrk gSA 

a) ;gk¡ Vkbi&I =qfV gksus dh çkf;drk D;k gS\ 

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

…………………………………………………………………… 
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b) ;fn ge pkgrs gksa fd Vkbi&I =qfV dh çkf;drk 2% gks rks yksxksa dks fdl 
Lrj ij ^LoLFk ughâ  ekuk tkuk pkfg,\ 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

3-6 ijh{k.k dh “kfDr  

tSlk fd Åij crk;k x;k gS] ifjdYiuk ijh{k.k esa Vkbi&I vkSj Vkbi&II =qfV;k¡ ikbZ tkrh gSaA 
rnuqlkj] nks çdkj ds tksf[ke lkeus vkrs gSa] ;Fkk &  

¼i½  gkfuHk;  tks fd ;g çkf;drk fu:fir djrk gS fd tc 'kwU;&Lrjh; ifjdYiuk lR; 
gks vkSj fujLr ugha dh tkuh pkfg, rks Hkh mls fujLr dj fn;k tkrk gSA  

¼ii½  gkfuHk;  tks fd ;g çkf;drk fu:fir djrk gS fd tc 'kwU;&Lrjh; ifjdYiuk okLro 
esa vlR; gks rks Hkh mls fujLr ugha fd;k tkrk gSA  

ijh{k.k dh 'kfä dk lanHkZ (1  ) ds :i esa fn;k tkrk gS] tks fd  dk laiwjd gksrk gSA ;g 
ewy :i ls Vkbi&II =qfV u djus dh çkf;drk gksrh gSA 

fdlh Hkh 95% fo'okL;rk xq.kkad dk vFkZ gksrk gS fd ge Vkbi&I =qfV djus dh vf/kdre 5% 
laHkkouk dks gh Lohdkj djus ds fy, rS;kj gksaxsA fdlh Hkh lR; ifjdYiuk dks ge 100 esa ls 
5 ls vf/kd ckj vLohdkj ugha djuk pkgsaxsA bls gh ^lkFkZdrk dk 5 çfr'kr Lrj^ dgk tkrk 
gSA 

ijh{k.k dh 'kfä okLrfod lef"V ek/; vkSj ifjdfYir ek/; ds chp varj dh lhek ij fuHkZj 
djrh gSA ;fn varj cM+k gS rks ijh{k.k dh 'kfä varj ds NksVs gksus dh rqyuk esa cgqr vf/kd 
gksxhA  

blhfy,] lkFkZdrk ds Lrj  dk p;u cgqr egRoiw.kZ gksrk gSA pj  ds cM+s eku dk p;u 
djuk 'kwU;&Lrjh; ifjdYiuk dks vLohdkj djuk ljy cuk nsrk gS] ftlls ijh{k.k dh 'kfä 
(1  )  c<+ tkrh gSA 

blds lkFk gh çfrn'kZ vkeki c<+us ls vkdyksa esa lVhdrk c<+ tkrh gS vkSj lef"V çkpy vkSj 
çfrn'kZ ds chp varj dk irk yxkus dh {kerk c<+ tkrh gS] ftlls ijh{k.k dh 'kfä c<+ tkrh 
gSA 

3-7 izkpy vkdyu ds mikxe 

lkaf[;dh; ifjdYiuk ijh{k.k esa vkdyu fl)kar ,sls vuqHkotU; vk¡dM+ksa ds ekiu ij vk/kkfjr 
çkpyksa ds ekuksa dk vkdyu djus ls laca/k j[krk gS ftlesa dksbZ ;k–fPNd ?kVd fo|eku gksrk 
gSA vkdyu dh fof/k ds fy, fdlh 'kwU;&Lrjh; ifjdYiuk vkSj fdlh vuq:i oSdfYid 
ifjdYiuk dks lw= ds :i esa O;ä fd, tkus dh vko';drk gksrh gS] ftls 'kwU;&Lrjh; 
ifjdYiuk ds laca/k esa fu.kZ; ysus ds fy, ç;ksx fd, tkus okys nks mikxeksa ds vk/kkj ij vkxs 
fujLr dj fn;k tkrk gS vFkok vLohdkj ugha fd;k tkrk gSA vxys ikBka'k esa ,slh gh nks 
fof/k;ksa dk o.kZu fd;k x;k gSA 
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3-7-1 lkFkZdrk dk ijh{k.k mikxe 

ifjdYiuk ijh{k.k gsrq ^lkFkZdrk dk ijh{k.k̂  mikxe ds fy, fdlh Hkh ijh{k.k çfrn'kZt dk 
ç;ksx fd;k tk ldrk gSA pfy,] ;gk¡ ge t&çfrn'kZt ij fopkj djrs gSaA 

 𝑡 =
௑ሗ ିఓ೉

഑೉
√೙

        … (3.3) 

;fn  𝑋ሗ  vkSj 𝜇௑ ds chp dk varj de gS rks in | t | dk eku Hkh de gh gksxk] tgk¡ | t | gh 
t&çfrn'kZt dk fujis{k eku gksxkA ;g /;ku nsus dh ckr gS fd ;fn 𝑋ሗ = 𝜇௑ gks rks t ¾ 0 
gksxkA bl mnkgj.k esa ge 'kwU;&Lrjh; ifjdYiuk dks vLohdkj ugha djrs gSaA tc | t | cM+k 
gks tkrk gS rks ge 'kwU;&Lrjh; ifjdYiuk dks vLohdkj djus ds fy, vf/kd bPNqd gks ldrs 
gSaA  

mnkgj.k % eku yhft, fd fdlh vk¡dM+k leqPp; 𝑋ሗ = 23.25,  𝑆௑ = 4.49 vkSj  𝑛 = 28 ds 
fy, gekjh 'kwU;&Lrjh; vkSj oSdfYid ifjdYiuk,¡ fuEuor~ gSa & 

𝐻଴:  𝜇௑ = 18.5  vkSj 𝐻஺: 𝜇௑ ≠ 18.5 

 

 𝑡 =
ଶଷ.ଶହିଵ .ହ

ଽ.ସଽ √ଶ଼⁄
= 2.6486       … (3.4) 

vc gesa 'kwU;&Lrjh; ifjdYiuk dks vLohdkj djus dh çkf;drk] ;Fkk  ¼Vkbi&I =qfV fd, 
tkus dh çkf;drk½ dks fufnZ"V djus dh vko';drk gSA pfy,] pj α dks 5% ij r; dj ysrs 
gSaA  

 𝐻଴: 𝜇௑ = 18.5 

 𝐻஺:  𝜇௑ ≠ 18.5 ¼nks&iqPN ijh{k.k½ 

pw¡fd ifjdfyr t&eku 2-6486 gS] ;g eku t&caVu ds nkbZa iqPN okys Økafrd {ks= esa fLFkr gSA 
vr,o ge bl 'kwU;&Lrjh; ifjdYiuk ¼H0½ dks vLohdkj dj nsrs gSa fd okLrfod lef"V 
ek/; 18-5 gSA 

fdlh ijh{k.k ds lkaf[;dh; :i ls lkFkZd gksus dk vFkZ gksxk fd ge 'kwU;&Lrjh; ifjdYiuk 
dks vLohdkj dj ldrs gSaA blesa ;g vFkZ fufgr gS fd çfrn'kZ eku vkSj lkFkZdrk eku ¼ftls 
rkfydkc) eku Hkh dgk tkrk gS½ ds chp ns[ks x, varj dh çkf;drk de ugha gS vkSj ,slk 
la;ksxo'k ugha gSA nwljh vksj] fdlh ijh{k.k ds lkaf[;dh; :i ls lkFkZd u gksus dk vFkZ gksxk 
fd ge 'kwU;&Lrjh; ifjdYiuk dks vLohdkj ugha djrs gSaA ;gk¡ çfrn'kZ eku vkSj lkFkZdrk 
eku ds chp varj çfrn'kZu fopj.k vFkok la;ksxo'k gks ldrk gSA  

3-7-2  fo'oLrrk varjky mikxe 

pfy,] eku ysrs gSa fd lkFkZdrk dk Lrj ;k Vkbi&I =qfV vkus dh laHkkouk α ¾ 5%% ij r; 
dh xbZ gSA ;g Hkh eku yhft, fd oSdfYid ifjdYiuk f}i{kh; gSA vc eku ysa fd ge 
t&caVu ç;ksx djrs gSa D;ksafd fopj.k Kkr ugha gSA nh xbZ t&rkfydk ls ge t dk Økafrd 
eku Lora=rk dh 8 dksfV ds lkFk α ¾ 5%% ij ( ) (10 2)n K    ikrs gSaA ge ;g eku 2-
360 ikrs gSaA bl çdkj ge fo'okL;rk varjky dk fuekZ.k fuEuor~ djrs gSa & 

𝑃(−2.360 ≤ 𝑡 ≤ 2.306) = 0.95      … (3.5) 

;g çkf;drk fd t&eku lhekvksa ( −2.360 ≤ 𝑡 ≤ 2.360) ds chp vofLFkr gS] 0-95 vFkok 
95% gSA eku &2-360 vkSj 2-360 gh Økafrd t&eku gSaA  
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;fn ge lehdj.k ¼3-2½ ls t dks çfrLFkkfir djrs gSa rks gesa çkIr gksrk gS & 

𝑃 ቀ−2.306 ≤
௕మିఉమ

ୗ୉(ୠమ)
≤ 2.306ቁ = 0.95       … (3.6) 

tSlk fd ge bdkbZ 4 esa ns[ksaxs] ekud =qfV (SE) (𝑏ଶ) dk eku ஢ෝ

ටఀ௫೔
మ
   gksrk gSA  

;fn ge mi;qZä eku dks lehdj.k ¼3-6½ esa çfrLFkkfir djrs gSa vkSj gesa çkIr gksus okys inksa 
dks fQj ls O;ofLFkr djrs gSa rks gesa ;g lehdj.k çkIr gksrk gS & 

𝑃 ቌ𝑏ଶ − 2.306
஢ෝ

ටఀ௫೔
మ

≤ 𝛽ଶ ≤ 𝑏ଶ + 2.306
஢ෝ

ටఀ௫೔
మ
ቍ = 0.95     … (3.7) 

lehdj.k ¼3-7½ çkpy 2 ds fy, ,d 95%% fo'okL;rk varjky çnku djrk gSA bl çdkj ds 
fo'okL;rk varjky dks Loh—fr ds {ks= ¼H0½ ds :i esa tkuk tkrk gSA fo'okL;rk varjky ds 
ckgj ds {ks= dks vLoh—fr {ks= ¼HA½ ds :i esa tkuk tkrk gSA 

;fn fo'okL;rk varjky esa çkpy 2 dk eku 'kkfey gks rks ge ifjdYiuk dks vLohdkj ugha 
djrs gSaA fdarq ;fn çkpy fo'okL;rk varjky ds ckgj vofLFkr gks rks ge 'kwU;&Lrjh; 
ifjdYiuk dks vLohdkj dj nsrs gSaA 

cks/k ç'u 2 

1) ijh{k.k dh 'kfä ls vki D;k le>rs gSa\ 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………- 

2) fo'okL;rk varjky dk fuekZ.k dSls gksrk gS\ Li"V djsaA   

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

3-8 lkj&la{ksi     

bl bdkbZ esa lef"V çkpyksa ds laca/k esa lkaf[;dh; vuqfefr dh çfØ;k dk foLr̀r o.kZu fd;k 
x;kA lef"V çkpyksa ds ifjdYiuk ijh{k.k ds fy, nks mikxe çpyu esa gSa & lkFkZdrk dk 
ijh{k.k mikxe vkSj fo'okL;rk varjky mikxeA  

bdkbZ esa ;g Hkh crk;k x;k fd ifjdYiuk ds ijh{k.k esa =qfV;k¡ Hkh 'kkfey gksrh gSaA fdlh Hkh 
ifjdYiuk dh Loh—fr vFkok vLoh—fr ds laca/k esa fu.kZ; ysrs le; nks çdkj dh =qfV;k¡ gks 
ldrh gSa & Vkbi&I =qfV vkSj Vkbi&II =qfVA  

ijh{k.k dh 'kfä dksbZ Hkh Vkbi&II =qfV u djus dh çkf;drk (1  )  gksrh gSA  
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3-9 cks/k iz”uksa ds mÙkj vFkok ladsr  

cks/k ç'u 1 

1- ikBka'k 3-4-2 i<+sa vkSj mÙkj nsaA  

2- =qfV;ksa ds çdkj geus rkfydk 3-1 esa n'kkZ, gSaA vki mUgha dks foLrkj ls le>k,¡A   

3- a½ bldk ijh{k.k djus ds fy, ge zz&çfrn'kZt dk ç;ksx djrs gSa] ;Fkk  

z = (X  – µ) / 𝜎,   
z = (225 – 180) / 20 = 2.25  
b½ eku 2-25 ds z&eku ds vuq:i {ks= 0-0122 gS] tks fd Vkbi&I =qfV gksus dh çkf;drk 
n'kkZrk gSA eku 2% ds :i esa iqPN dk {ks= Z ¾ 2-05 ls esy [kkrk gSA 

       Z = (X – µ)/𝜎  

      2.05 = (X – µ)/ 20, 

     ;Fkk (X – µ) = 2.05 * 20 = 41 

       X = 41 + 180 = 221  

cks/k ç'u 2 

1- ikBka'k 3-6 i<+sa vkSj mÙkj nsaA  

2- ikBka'k 3-7-2 i<+sa vkSj mÙkj nsaA  

 

 

 

 


