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vvuqekfud  llkaf[;dh  bbdkbZ 29 izfrp;u caVu 

lajpuk  

29-0 mÌs';  

29-1 izLrkouk  

29-2 ,d vk¡dM+s ds izfrp;u caVu dh ladYiuk (Concept of Sampling Distribution of 

a Statistic) 

29-3 izlkekU; caVu ls O;qRiUu rhu ewyHkwr caVu (Three Fundamental Distributions  

Derived  from  Normal  Distribution)  

29-3-1 dkbZ&LDok;j caVu (Chi-square Distribution) 

29-3-1-1 lkeatu lq"Bqrk dk dkbZ&LDok;j VsLV (Chi-square Test of 

Goodness of Fit)  

 29-3-2 ‘t’ caVu (t’ Distribution) 

29-3-2-1 LVwMsaV dk  ‘t’ (Student’s ‘t’) 

29-3-2-2  fQ'kj dk  ‘t’ (Fisher’s ‘t’) 

 29-3-3 ‘F’ caVu (‘F’ Distribution) 

29-4 ,d izlkekU; caVu ls ;kn`fPNd izfrp;u esa ek/; vkSj izlj.k ds izfrp;u caVu 

(Sampling Distributions of Mean and Variance in Random Sampling from)    

29-5 dsUnzh; lhek izes; (Central Limit Theorem) 

29-6 lkjka'k   

29-7 'kCnkoyh  

29-8 viuh izxfr dh tk¡p ds mŸkj ;k ladsr  

29-9  vH;kl iz'u  

29-0 mís'; 

bl bdkbZ dk v/;;u djus ds ckn vki fuEufyf[kr esa leFkZ gks ik;saxs% 

 ,d vk¡dM+s ds izfrp;u caVu dh ladYiuk dh ppkZ djus esa(  

 izfrp;u caVu ds fHkUu&fHkUu izdkjksa ds fofHkUu xq.kksa dh lwph cukus esa(  

 tsdksfc;u :ikrj.k ds mi;ksx ls fHkUu&fHkUu izfrp;u caVuksa dss fofHkUu ifj.kkeksa 

dks O;qfRir djus esa(   

 dkbZ&LDok;j VsLV ds mi;ksx ls lkeatu lq"Bqrk dk ekiu djus esa(  

 fdlh izfrn'kZ dk fo'ys"k.k djuk] tc og ;kǹfPNd :i ls cafVr ugha gSA 
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iizfrp;u caVu  29-1 izLrkouk  

fdlh ifjfer izfrn'kZ ds fy,] nh gqbZ lef"V esa ls pqus gq, izfrn'kksZa dks izkf;drk,¡ 

fufnZ"V djuk dksbZ cM+h leL;k ugha gSaA ijarq] tgk¡ izfrn'kZ eki vkSj lkFk gh lef"V 

Hkh cgqr cM+s gksa] lHkh laHko izfrn'kksZa dh la[;k Hkh cM+h gksrh gSA rc] izfrn'kksZa ds ,d 

fof'k"V leqPp; dks izkf;drk,¡ fufnZ"V djuk dfBu gks tkrk gSA vr%] gesa laiw.kZ 

lef"V ls izfrn'kZ pquus dh lHkh laaHko fof/k;ksa ds ckjs esa lkspuk pkfg,A bl bdkbZ esa] 

ge fofoDr (discrete) vkSj larr (continuous) lef"V caVuksa ds lkFk izfrp;u caVuksa] 

izlkekU; caVuksa ls O;qfRir pkj ewyHkwr caVuksa rFkk ,d izlkekU; caaVu ls ;kn`fPNd 

izfrp;u ds ek/; vkSj izlj.k ds izfrp;r caVuksa ds ckjs esa v/;;u djsaxsA var esa] ge 

dsUnzh; lhek izes; ij Hkh ppkZ djsaxsA   

29-2 ,d vk¡dM+s ds izfrp;u caVu dh ladYiuk  

fdlh vk¡dM+s ds izfrp;u caVu dks ml izkf;drk fu;e ds :i esa ifjHkkf"kr fd;k tk 

ldrk gS] ftldk og vk¡dM+k vuqikyu djrk gS] ;fn ,d fufnZ"V lef"V esa ls ,d 

fLFkj eki ds ;kn`fPNd izfrn'kZ ckj&ckj fudkys tkrs gSaA vkb, N bdkb;ksa okyh ,d 

lef"V esas fudkys x, eki n ds ,d ;kn`fPNd izfrn'kZ x1, x2,…-, xn ij fopkj djsaA 

vkb, ;g Hkh eku yas fd gekjh :fp vk¡dM+s x  (vFkkZr izfrn'kZ ek/;) ds izfrp;u caVu 

esa gS] tgk¡ )...(1
21 nxxx

n
x gSA  

 ;fn lef"V dh eki N ifjfer gS] rks lef"V dh N bdkb;ksa esa ls izfrn'kZ dh n 

bdkb;ksa dks fudkyus dh laHko fof/k;ksa dh l[;k ifjfer (eku yhft, K)  gSA ;|fi ;s 

K izfrn'kZ fHkUu&fHkUu gaS] ijarq gks ldrk gS fd izfrn'kZ ek/; lHkh fHkUu&fHkUu ugha gksa] 

gk¡] ;g vo'; gS fd buesa ls izdV gksus dh izR;sd dh izkf;drk cjkcj gSA bl izdkj] 

,d ,slh lkj.kh dh jpuk dj ldrs gSa] tks vk¡dM+s x  ds lHkh laHko ekuksa ds leqPp; 

dks rFkk lkFk gh buesa ls izR;sd eku dks  x  }kjk xzg.k fd, tkus dh izkf;drk dks Hkh 

n'kkZ,xhA vk¡dM+s x dk ;g izkf;drk caVu izfrn'kZ ek/; dk *izfrp;u caVu* dgykrk 

gSA mijksDr fof/k cgqr lkekU; gS] rFkk fdlh vU; vk¡dM+s] tSls izfrn'kZ dk ek/;d 

(median) ;k ekud fopyu] dk izfrp;u caVu Hkh izkIr fd;k tk ldrk gSaA 

ijarq ;fn lef"V esa bdkb;ksa dh la[;k (N) cM+h gS] rks fHkUu&fHkUu laHko izfrn'kksZa dh 

la[;k ¼K½ vkSj Hkh cM+h gksus ds dkj.k] izfrp;u caVu Kkr djus dh mijksDr fof/k dk 

vuqiz;ksx ugha fd;k tk ldrk gSA bl fLFkfr esa] izfrn'kksZa dh ,d cM+h la[;k esa ls 

izkIr x  ds ekuksa dks lkis{k ckjacjkrk caVu ds :i esa O;ofLFkr fd;k tk ldrk gSA 

tc izfrn'kksZa dh la[;k vifjfer :i ls cM+h gks tkrh gS] rc bl lkis{k ckjackjkrk 

caVu dk lhekar :i ¼limiting form) **ml vkadM+s dk izfrp;u caVu** dgyrk gSA tc 

lef"V ,d lS)kafrd caVu ¼mnkgj.kkFkZ] f}iFk ;k izlkekU;½ }kjk fufnZ"V dh tkrh gS] 

rc izfrp;u caVu dks lS)kafrd :i ls izkIr fd;k tk ldrk gSA izfrp;u caVu dk 

Kku izkpyksa ds fy, *fo'okLFkrk lhek,¡* (confidence limits) Kkr djus rFkk 

**lkaf[;dh; ifjdYiukvksa ds tk¡p** djus esa vko';d gSA  
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vvuqekfud  llkaf[;dh  bl bdkbZ esa] ge fHkUu&fHkUu izfrp;u ds fofHkUu xq.kksa dks mtkxj djsaxsA vr% ge 

eq[;r% viuk /;ku bl ij dsfUnzr djsaxs fd fofHkUu izfrp;u caVu fdl izdkj dk;Z 

djrs gSa rFkk ,slk djus esa] ge vusd lkaf[;dh lw=ksa dk mi;ksx djsaxsA gekjk ;gk¡ 

bjknk fo"k; ds lS)kafrd n`f"Vdks.k dks fu:fir djus dk gSA ;gk¡] egRoiw.kZ gS fd 

fo"k; ds ckjs esa lS)kafrd /kkj.kk,¡ le> yh tk,a rFkk la[;kRed Hkkx dks ckn esa fy;k 

tk,xkA  

229-3 izlkekU; caVu ls O;qRiUu rhu ewy caVu (Three 
Fundamental Distributions Derived From Normal 
Distribution) 

29-3-1 dkbZ&LDok;j caVu (Chi-square Distribution) 

,d ekud izlkekU; dk oxZ Lora=rk ¼freedom½ (df) dh ?kkr 1 ds lkFk dkb&LDok;j 

fopkj ¼dkbZ&LDok;j variate½ dgykrk gSA  

 bl izdkj, ;fn ),,(~ 2Nx  gS] rks )1,0(~ Nxz gS] rFkk 

 ,
2

2 xz  ,d dkbZ&LDok;j fopkj df 1 ds lkFk gSA  

O;kid :i esa] ;fn xi, (i = 1, 2, ---, n) ek/; i  ] vkSj izlj.k ,2
i (i = 1, 2, ---, n) ds 

lkFk n Lora= izlkekU; fopj gSa] rks  

 ,
1

2
2

n

i i

iix
 n df ds lkFk ,d dkbZ LDok;j fopj gSA  

bldk izkf;drk ?kuRo Qyu (p-d-f) 

 
1

222

2

2

2exp
22

1)(
n

n
x

n
f  

 gS] tgk¡ 20 - 

x dk p-d-f, tks ,2 dk ?kukRed oxZewy gS] rqjar fuEufyf[kr Kkr gks tkrk gS%  

 1
2

22
)2( 2exp

2

1)( n
nnf  

 tgk¡ 0  gSA 

2n  ds fy,] ?kuRo )( 2f  fujarj de gksrk gS] tSls&tSls 2  esa o`f) gksrh tkrh gS] 

tcfd n >2 ds fy, 22 n  ij ,d vf}rh; vf/kdre gksrk gSA bl izdkj] ;g 

caVu lnSo /kukRed fo"ke ¼positively skewed½ gSA df = 7 ds lkFk 2  ds caVu dh oØ 

vkd`fr 29-1 esa n'kkZbZ xbZ gSA  
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iizfrp;u caVu  

 

vkd`fr  29-1% Lora=rk dh ?kkr 7 (n = 7) ds lkFk 2 caVu  

izkjaHk djus ds fy,] ,d vdsys ekud izlkekU; pj] eku yhft,] 2xz  ij fopkj 

dhft,A 

z dk eku 0 ls ∞ rd fopj.k djrk gS rFkk 0 < a < b< ∞ ds fy,] gesa izkIr gS fd x ls 

z rd dk :ikarj.k nks&ls&,d rd (two-to-one) gSA  

 axbpbxapbzap ][  gSA 

bl izdkj, ;fn z dk p-d-f- g(z) gS rFkk x dk p-d-f-  f(x) gS] rks 

 
b

a

b

a

a

b

dxxfdxxfdzzg )()()(  

 dzz
dz
dzfz

dz
dzf

b

a

 

(Øe'k% izFke vkSj f}rh; lekdyuksa esa zx vkSj izx  j[kus ij) 

vr%, 
dz
dxzfzfzg )(  

 
z

z
2

1
2exp

2
12  

 2exp
2

12

1 2
1

2
1

zz  

bl izdkj, 2f  }kjk fn;k x;k igyk ifj.kke n = 1 ds fy, Hkh lR; gSA ;fn rc 

bls n=t ds fy, lR; ifjdfYir fd;k tkrk gS] rks O;atd 2f  }kjk fn;k tkus 

okyk 
t

i
ixu

1

2   dk p.d.f  

 ,0,2exp

22

1 12

2
)2( uuu

t
t

t  

rFkk iqu% O;atd 2f  }kjk] 2
1tx  dk p.d.f.  

izk
f;
d
rk
  ?
kuu
Ro
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vvuqekfud  llkaf[;dh  
 0,2/exp

)2/1(
2 2

2/1

 

rc] u vkSj dk la;qDr p.d.f  

 122
2/)3( 2/)(exp.

)2/()2/1(.2
1 t

t uu
t

 gSA
 
 

vc, ,dSdh /kzqoh; :ikarj.k cukus ds fy,%  

 )2/0,0(
sin
cos

u
u
uu

 

rc] 
1

1

222
t

i
ixuu  gSA 

lkFk gh] bl :ikarj.k dk tsdksfc;u (Jacobian)  

 u

u

u
u
u

 gSA 

vr%] u vkSj  dk la;qDr p.d.f.  

 
122/)3( cos)(2/)(exp)2/(

2
12

1
ttt uut

 

 20,0 u  

D;kafd  ,2,2
1cos2

2

0

1 tBdt  gS] blfy, u dk  p-d-f  

 ,)(
2

)(exp

2
12

1 2

2/)1(

t

t
uu

t
 

vr%] 2u  dk p.d.f.  

 2
)1(

22

2/)1(
)(2exp

2
12

1 t

t
uu

t
  gksxkA  

bl izdkj] )( 2f  }kjk fn;k x;k ifj.kke n=t ds fy, lR; ifjdfYir djus ij  

n = t + 1 ds fy, Hkh lR; gSA D;ksafd ;g igys gh Kkr gS fd ;g n = 1 ds ekU; gS] 

blfy, xf.krh; vkxeu }kjk] ;g n ds lHkh /kukRed iw.kkZadh; ekuksa ds fy, lR; 

gksxkA  

2 caVu ds lanHkZ esa ,d egRoiw.kZ ifj.kke ij /;ku fn;k tkuk pkfg,A eku yhft, 

fd y1 vkSj y2 nks Lora= pj gSa] tks Øe'k% n1 vkSj n2 ds cjkcj df  ds lkFk x2 ds :i esa 

cafVr gSaA rc] ;ksx y1 + y2 dks df = n1 + n2 ds lkFk mlh :i esa cafVr n'kkZ;k tk 
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iizfrp;u caVu  
ldrk gSA bldks 2  dh ifjHkk"kk ds dkj.k lR; ekuk tk ldrk gS] D;ksafd n1 vkSj n2 

ds oxksZa dk ;ksx y1 + y2  gS] tks ijLij Lora= ekud izlkekU; pj gSaA y1 vkSj y2 ds 

la;qDr caVu ij fopkj djds rFkk blls y = y1 + y2 vkSj q  dk la;qDr caVu O;qfRir 

djds ,d izR;{k mRifŸk nh tk ldrh gSA  y1 vkSj y2  bl izdkj gSa fd  

 cos1 yy  

 20,0sin2 yyy
  
gSA 

;g xq.k 2
s  dk ;ksT; xq.k (additive properly) dgykrk gSA  

cM+s n ds fy,, 22  dks] ek/; 12n  vkSj ekud fopyu 1 ds lkFk] lfUudVr% 

izlkekU;r% cafVr n'kkZ;k tk ldrk gSA bl lfUudVu dks O;kid :i esa n > 30 ds 
fy, fofHkUu izkf;drk Lrjksa ij 2  ds eku ifjdfyr djus esa mi;ksx fd;k tkrk gSA  

 

vkb,] 2  ds eku (df = n ds lkFk) dks] ftlds fy, 2
,

2
np  gS dks ,2

,n  ls 

O;Dr djsa] vFkkZr~ fcanq 2
,n  ds nkbZ vksj dk {ks=Qy  gS (vkd`fr 29-2 dks nsf[k,)- 

1xP

2
, n

2

Accept Region 1-

Critical value

Rejection region 

 

vkd`fr 29-2% 2  caVu dk Økafrd eku 

eku 2
,n  dks ndf ds fy, 2  dk Åijh ¼nk;k¡ iqPN½  fcanq ;k Økafrd eku ;k 

lkFkZd eku dgk tkrk gS rFkk bls 2
 lkj.kh }kjk n vkSj ds fofHkUu ekuksa ds fy, 

lkj.khc) fd;k x;k gSA lkj.kh ls] ge izsf{kr djrs gSa fd 2  ds Økafrd ekuksa esa o`f) 

gksrh gS] tc n(df) esa o`f) gksrh gS vkSj lkFkZdrk ds Lrj   esa deh gksrh gSA 

uksV% 2
 caVu ds fuEu ¼ck;k¡&iqPN½  fcanq dks 2

,1 n  }kjk O;Dr fd;k tkrk gSA 

;fn X dk ,d ekud izlkekU; caVu gS] rks 2X  dk Lora=rk dh ?kkr (n-1) ds lkFk 
dbZ&LDok;j caVu gksrk gSA nwljs 'kCnksa esa] ;fn nXXXX ,...,,, 321  Lora= ;kn`fPNd 

pj gSa] ftudk ekud izlkekU; caVu gS] rks 
N

i
iXY

1

2  dk Lora=rk dh ?kkr n-1 ds 

lkFk dkbZ&LDok;j caVu gksrk gSA  

miifŸk% ¼fiNyh bdkbZ esa ppkZ fd, x,½ vk?kw.kZ Qyu dk df=1 ds lkFk mi;ksx djus 

ij] ge Kkr djrs gSa fd%  
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vvuqekfud  llkaf[;dh  
2
1

)21()(2 ttM
iX

 gSA 

blls fu"d"kZ fudyrk gS fd % 
n

i

n

X tttM
i

1

22
1

)21()21()(2  

bl izdkj, vk?kw.kZ tfur djus okys Qyu dh Lora=rk dh ?kkr n ds lkFk rqjar 

dkbZ&LDok;j caVu ds :i esa igpku gks tkrh gSA  

dqN xq.k fuEufyf[kr gSa%  

1. ;fn nXXXX ,...,,, 321 ;kn`fPNd pj gSa] Øe'k% Lora=rk dh ?kkrksa 

ds lkFk] ftuds dkbZ&LDok;j caVu gSaA  

;fn 21, XX Lora= ;kn`fPNd pj gSa] 1X  dk Lora=rk dh ?kkr 1n  ds lkFk ,d 

dkbZ&LDok;j caVu gS rFkk 21 XX  dk Lora=rk dh ?kkr n > n1 ds lkFk ,d 

dkbZ&LDok;j caVu gS] rks 2X  dk Lora=rk dh ?kkr 1nn  ds lkFk ,d 

dkbZ&LDok;j caVu gksrk gSA  

2. ;fn X vkSj 2S  dk ek/; μ vkSj ekud fopyu ,  dh ,d izlkekU; lef"V ls fy, 

x, eki n ds ;kn`fPNd izfrn'kZ ds Øe'k% ek/; vkSj izlj.k gSa] rks   

a) X vkSj 2S   Lora= gksrs gSaA  

b) ;kǹfPNd pj 2

2)1( Sn
 dk Lora=rk dh ?kkr (n-1) ds lkFk ,d 

dkbZ&LDok;j caVu gksrk gSA  

nnwljs Hkkx dh miifŸk%  

ge fuEufyf[kr loZlfedk (identity) ls izkjaHk djrs gaS%  
n

i

n

i

n

i
iii XnXXXXXX

1 1 1

2222  

;fn] ge izR;sd in dks 2 ls Hkkx nsa rFkk ,XX
2n

1i
i  ds fy, 21 Sn  

izfrLFkkfir djsa] rks ge izkIr djrs gSa%  
2

2

1
2

2
2 1

N

XSnX
n

i
i  

mijksDr loZlfedk dk ck;k¡ i{k] Lora=rk ds ?kkr n ds lkFk dkbZ&LDok;j caVu dk 

,d ;kn`fPNd pj fu:fir dj jgk gS] tcfd nk,¡ i{k dk nwljk in Lora=rk dh ?kkr 

1 ds lkFk dkbZ&LDok;j  caVu dk ,d ;kn`fPNd pj gSA D;ksafd X vkSj 2S  dks Lora= 

ifjdfYir fd;k x;k gS] blfy, ;g fu"d"kZ fudyrk gS fd lehdj.k ds RHS  ds nks 

in Lora= gSa rFkk ge fu"d"kZ fudkyrs gSa fd 2

2)1( Sn
 ,d ;kn`fPNd pj gS] ftldk 

Lora=rk dh ?kkr (n-1) ds lkFk dkbZ&LDok;j caVu gSA  

n321 n,...,n,n,n
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iizfrp;u caVu  
29-3-1-1 lkeatu lq"Bqrk dk dkbZ&LDok;j VsLV (Chi-square Test of Goodness of 

Fit) 

fl)kar vkSj iz;ksx ds chp varj ¼fHkUurk½ dh lkFkZdrk dh tk¡p djus ds fy,] 

**lkeatu lq"Bqrk (goodness of fit) dk dkbZ&LDok;j VsLV** ,d cgqr 'kfDr'kkyh VsLV 

gSA ;fn Oi, (i = 1, 2, ---, n) izsf{kr ¼izk;ksfxd½ ckjacjrkvksa dk ,d leqPp; gS rFkk  

Ei (i = 1, 2, ---, n) izR;kf'kr ¼lS)kafrd ;k ifjdYiukRed½ ckjackjrkvksa dk laxr leqPp; 

gS] rks  

 
n

i

n

i
ii

n

i i

ii EO
E

EO
1 11

2
2 ,)(

 

}kjk fn;k tkus okyk dkyZ fi;lZu (Karl Pearso's) – dkbZ&LDok;j (n-1) df ds lkFk 

dkbZ&LDok;j caVu dk vuqikyu djrk gSA ;g  n ds cM+s ekuksa ds fy, ,d lfUudV 

VsLV gSA  

29-3-2 ‘t’ caVu 

29-3-2-1 LVwMsaV dk  ‘t’ ( Student’s ‘t’) 

eku yhft, fd ek/;  vkSj izlj.k 2  okyh ,d izlkekU; lfef"V dk eki n dk 

,d ;kn`fPNd izfrn'kZ  xi, (i = 1, 2, ---, n) gSA rc];kn`fPNd pj X  dk ek/;  vkSj   

izlj.k .
2

n
 ds lkFk ,d izlkekU; caVu gksrk gSA nwljs 'kCnksa esa] 

n

X
 dk ekud 

izlkekU; caVu gSA ;|fi ;g ,d egRoiw.kZ ifj.kke gS] blds vuqiz;ksx djus esa ,d 

cM+h dfBukbZ ;g gS fd lef"V dk ekud fopyu  Kkr ugha gSA blfy, ;g 

vko';d cuk nsrk gS fd  dks izfrn'kZ ds ekud fopyu S ls izfrLFkkfir dj fn;k 

tk,A rc] LVwMsaV ds 't'  (Stuent's 't') dks vk¡dM+s 
ns

xt
/

 }kjk ifjHkkf"kr fd;k tkrk 

gS] tgk¡ 
n

i
i xx

n
x

1

21
 izfrn'kZ ek/; gSA  

rFkk 
n

i
i xx

n
s

1

22

1
1

 lef"V izlj.k 2  dk vufeur vkdyu gSA lkFk gh] ;g 

v = (n -1)  df ds lkFk t caVu dk vuqikyu djrk gS] ftldk izkf;drk ?kuRo Qyu  

 t

v
tvBv

tf v ;

1

1.

2
,

2
1

1)( 2/)1(2

 

gSA 

n df ds lkFk LVwMsaV ds t – caVu dk vuqikyu djus okys vk¡dM+s dks laf{kIr :i esa 

ntt ~  fy[kk tk,xkA ;fn ge v =1 ysa] rks 

)1(
1.

2
1,

2
1
1)1( 2tB

f  
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vvuqekfud  llkaf[;dh  
t

t
;

)1(
1.1

2  

2
1

 

tks ekud dkS'kh caVu ¼Cauchy distribution) dk p-d-f  gSA  

vr%] v =1 ds fy,, LVwMsaV& t caVu dkS'kh caVu gh cu tkrk gSA  

229-3-2-2 fQ'kj dk ‘t’ 

;g ,d ekud izlkekU; fopj dk ,d Lora= dkbZ&LDok;j fopj dks mldh Lora=rk 

dh ?kkr ls Hkkx nsus ij izkIr jkf'k ds oxZewy ds lkFk vuqikr gksrk gSA ;fn  ,d  
N(0, 1) rFkk 2  ,d Lora= dkbZ&LDok;j fopj Lora=rk dh ?kkr n ds lkFk gS] rks 

fQ'kj ds t (fQ'kj& t) dks  

 nt // 2T  }kjk fn;k tkrk gS rFkk ;g 

Lora=rk dh ?kkr n ds lkFk LVwMsaV-t caVu dk vuqikyu djrk gSA  

D;ksafd  vkSj 2  Lora= gSa] blfy, budk la;qDr ?kuRo Qyu  

2.2
)()2/exp(.2exp.
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lkFk gh] ;g /;ku nus ij fd bl :ikarj.k dk tsdksfc;u  
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iizfrp;u caVu  dtduu
n
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tks ogh gS tks n df ds lkFk LVwMsaV&t  caVu dk izkf;drk Qyu gSA ;gk¡ bl vksj /;ku 

nsuk pkfg, fd LVwMsaV&t  fQ'kj& 't' dh ,d fof'k"V fLFkfr gSA ekud izlkekU; caVu 

dh rjg gh t caVu t = 0 ds ikfjr lefer gSA ijarq izlkekU; caVu ds foijhr] ;g 

leku ekud fopyu ds lkFk] ,d izlkekU; caVu dh rqyuk esa vf/kd Å¡ph pksVh 
¼f'k[kj½ okyk gSA ¼vkd`fr 29-3 dks nsf[k,½A izrhd nt ,  dk mi;ksx (df = n ds lkFk) t 
ds ml eku dks O;Dr djus esa fd;k tk,xk fd ][ ,nttp  gSA 

 .,,1 nn tt  gSA 

NksVs n ds fy,] t caVu ekud izklkekU; caVu ls cgqr vf/kd fHkUu gS] D;ksafd ;fn 

2
10 gS] rks T ls nt ,  lnSo cM+k gksrk gSA ijarq n ds cM+s ekuksa ds fy,] t caVu 

ekud izlkekU; :i dh vksj izo`Ÿk gksrk gS rFkk rc nt ,  dks T  ds cgqr fudV 

lfUudfVr fd;k tk ldrk gSA 

 

vkd`fr  29-3%  Lora=rk dh 5 ?kkr (n=5) ds lkFk t caVu 

2
, n

4 2
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0 2 4

0.2

0.3
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vvuqekfud  llkaf[;dh  229-3-3 ‘F’ caVu 

;fn X vkSj Y Øe'k% n1 vkSj n2 df ds lkFk nks Lora= dkbZ&LDok;j fopj gSa] rks vk¡dM+s F 

dks 
2

1

/
/
nY
nXF  }kjk ifjHkkf"kr fd;k tkrk gSA nwljs 'kCnksa esa] F dks nks Lora= 

dkbZ&LDok;j fopjksa dks Øe'k% mudh Lora=rk dh ?kkrksa ls Hkkx nsus ij izkIr jkf'k;ksa 

ds vuqikr ds :i esa ifjHkkf"kr fd;k tkrk gS] rFkk ;g (n1, n2) df  LusMsdksj 

(Snedecor) ds F caVu dk vuqikyu djrk gS] ftldk izkf;drk Qyu  
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F
n
n

F
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n
n
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n
n
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21

2

2

1

21

1

1

 gSA 

uksV%  i) F- vk¡dM+s ds izfrp;u caVu esa dksbZ Hkh lef"V izkpy laca) ugha gksrk gS 

rFkk ;g dsoy Lora=rk ds ?kkrksa n1 vkSj n2 ij vkfJr gSA  

 ii) LusMsdksj ds F caVu dks (n1, n2) df ds lkFk vuqikyu djus okys ,d vkdM+s 

F  dks F ~ F (n1, n2) }kjk O;Dr fd;k tk,xkA  

mijksDr ifj.kke dks O;qfRir djus ds fy,] /;ku nhft, fd +(x2) ls x2 caVu esa X vkSj 

Y dk la;qDr p.d.f.  
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vr%] F vkSj u dk la;qDr p-d-f  
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iizfrp;u caVu  F
n
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2

11
2

exp  

uF 0,0 - 

vr%] F dk p-d-f  fuEufyf[kr gS%  
d
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;g  caVu mPprj /kukRekdr% fo"ke gS ¼vkd`fr 29-4)A t vkSj F ds ifjHkk"kk ls ;g 

ljyrk ls ns[kk tk ldrk gS fd n=1 ds lkFk ,d F ,d t2 gS] tgk¡ t  ds fy, df = n2 

gSA 

tSlk fd fiNyh fLFkfr;ksa esa Fkk] ge df = (n1, n2) ds lkFk F caVu ds mifj  fcanq dks 

21 ,; nnF  }kjk O;Dr djsaxs] vFkkZr~  

][
21; nnFFp   

21;1 nnF
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vkd`fr 29-4% Lora=rk dh ?kkr (10, 4) ds lkFk (n1=10, n2=4) F caVu 

tgk¡ rd fuEu fcanq ,
21;1 nnF   dk iz'u gS] ge ns[krs gSa fd  

 ][
21 ,;1 nnFFp  
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vvuqekfud  llkaf[;dh  

;k, 
21 ,;1

11

nnFF
p  

vc, ,1
F

 tks ,
1

2

n
X

n
Y

ds :i dk gS] Lo;a df = (n2, n1) ds lkFk F ds :i esa cafVr gSA 

blls fu"d"kZ fudyrk gS fd  
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21

,;1
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1
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gSA 
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21
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,;1
1

nn
nn F

F
 
 gSA 

blfy,, ,d ckj F caVuksa ds Åijh fcanq lkj.khc) gks tk,¡] rks Lora=rk dh fofHkUu 

?kkrksa ds lkFk F caVuksa ds fuEu fcanqvksa dks lkj.khc) djus dh dksbZ vko';drk ugha 

gSA  

ccks/k ç'u 1 

fVIi.kh% d½ vius mÙkj fn, x, uhps LFkku esa fy[ksaA  

[k½ bl bdkbZ ds var esa fn, x, mÙkjksa ls vius mÙkjksa dk feyku dhft,A  

1½ ,2  t vkSj f caVuksa ds y{k.kksa dh ppkZ dhft,A  
------------------------------------------------------------------------------------------------------------------------------------------------------------- 

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

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

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

2½ ,d ikls dk vfHkufr gksus dk lansg gSA bls fuEufyf[kr ifj.kkeksa ds lkFk 24 ckj 

Qsadk x;k%  

ifj.kke 1 2 3 4 5 6 
ckjackjrk 8 4 1 8 3 0 

,d lkFkZd VsLV djds tk¡p dhft, fd D;k ;g iklk vfHkufr gSA 
------------------------------------------------------------------------------------------------------------------------------------------------------------- 

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

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

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

3½ vki dc ,d 2 ;k  z VsLV dk mi;ksx djds leku fu"d"kZ ij igq¡p ldrs gSa\  
------------------------------------------------------------------------------------------------------------------------------------------------------------- 

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

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

------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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iizfrp;u caVu  4½ fdlh VsyhQksu MkbjsDVªh ls ;kn`fPNd :i ls pqus x, uacjksa esa ls vadksa dk caVu 

uhps n'kkZ;k x;k gS%  

vad  0 1 2 3 4 5 6 7 8 9 Total 

ckjackjrk 1026 1107 997 966 1075 933 1107 972 964 853 10,000 

bldh tk¡p dhft, fd D;k MkbjsDVªh esa vadksa ds izdV gksus dk leizkf;d fy;k 

tk ldrk gSA  
------------------------------------------------------------------------------------------------------------------------------------------------------------- 

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

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

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

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

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

29-4 ,d izlkekU; caVu ls ;kn`fPNd izfrp;u esa ek/; vkSj 
izlj.k ds izfrp;u caVu (Sampling Distributions of 
Mean and Variance in Random Sampling From) 

D;ksafd vk¡dM+s ;kn`fPNd pj gSa] blfy, buds eku ,d izfrn'kZ ls nwljs izfrn'kZ rd 

cnyrs jgsaxs rFkk bl caVu dks izfrp;u caVu dgk tk,xkA eku yhft, fd x1, x2, …, 

xn ,d izlkekU; caVu ls fy;k x;k ,d ;kn`fPNd izfrn'kZ gS] ftldk p-d-f   

 xxxf ,2.exp
2.

1)( 2

2

 gSA 

ge x ds izfrn'kZ ek/; vkSj izfrn'kZ izlj.k dks Øe'k% x vkSj 2s  }kjk O;Dr djsaxsA bl 

izdkj 
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gSA 

x  vkSj ,2s  ds izfrp;u caVu izkIr djus ds fy,] ge x1, x2, …, xn ds la;qDr p.d.f. ls 

izkjEHk djrs gSa] tks  
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ge xi (i =1, 2, …, n) ls )n,...,2,1i(yi  rd fuEufyf[kr ,dSdh :ikarj.k cukrs gSa%  
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vvuqekfud  llkaf[;dh  
 ,...2

21
n

ini
i

ii
xaxaxay  for i = 2, 3, …, n- 

tgk¡   (n–1) lfn'k (ai1, ai2, …, ain) bdkbZ yackbZ ds gSa] ijLij ykafcd gSa rFkk izR;sd 

lfn'k 
nnn

1,...,1,1
 ds yafcd gSA 

,sls lfn'kksa dk ,d leqPp; fuEufyf[kr gS%  

 ),0,0...,,0,0,1,1(
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1
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gSA 

bldk fufgrkFkZ gS fd nJ  gS rFkk  nJ  gSA 

lkFk gh] 
n

i
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i
ii xy

1 1
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gSA 

vr%] y1, y2, …, yn  dk la;qDr p.d.f.   
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2 2/exp
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blls iznf'kZr gksrk gS fd y1, y2, …, yn Lora=rk vkSj loZler% cafVr gS] D;ksafd izR;sd 

,d ekud izlkekU; pj gSA  

ijarq ,1
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ii
xnx

n
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gS] tks 

x  dk ,d jSf[kd Qyu gSA D;ksafd y1 ,d ekud izlkekU; pj gS] blfy, x  dks ek/; 

vkSj izlj.k 
n

2

 ds lkFk ,d izlkekU; gksuk pkfg,A 

bl izdkj x  dk p.d.f. 
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iizfrp;u caVu  iqu%, 
n

i

n

i
iii yyy

2 1

222  
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i xx
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 2

2)1( sn
 

vc, ,
1

2
n

i
iy  (n-1) Lora= ekud izlkekU; pjksa ds oxksZa dk ;ksx gksus ds dkj.k] df = (n-1) 

ds lkFk ,d  2  caVu gS rFkk ;g y1 ds Lora=rr% cafVr gSA blls fu"d"kZ fudyrk gS 

fd 22 /)1( sn ,d 2  ds :i esa )1(ndf  ds lkFk cafVr gS rFkk ;g x  ls 

Lora= gSA 

lkFk gh] 2s  dk p.d.f. 

 22/322

2/)1(2
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gSA 

29-5 dsUnzh; lhek izes; (Central Limit Theorem) 

fdlh Hkh /kukRed vpj c ds fy,] bldh izkf;drk fd X  ,d eku c  vkSj 

c  ysxk U;wure .21 2nc
gSA tc n , rc izkf;drk 1 dh vksj izo`Ÿk gkrh gSA 

;g ifj.kke cM+h la[;k dk fu;e dgykrk gS rFkk lS)kafrd lkaf[;dh esa ,d Økafrd 

:fp dk ifj.kke gSA vuqiz;ksT;rk dh egRoiw.kZ izes;ksa esa ls ,d dsUnzh; lhek izes; gS] 

ftldk ljksdkj n ;kn`fPNd pjksa ds ekudhd`r ek/; ds lhekar caVu ls gS] tc 

n  gSA 

;fn ),...,2,1( nixi  Lora=rr% cafVr ;kn`fPNd pj bl izdkj gSa fd iixE )(  gS 

rFkk  ,)( 2
iixV  rks ;g fl) fd;k tk ldrk gS fd dqN cgqr O;kid izfrca/kksa ds 

varxZr pj ,...21 nn xxxs  ek/;  vkSj ekud fopyu  ds lkFk vuarLi'khZ; 

:i ls ¼asymptotically½ izlkekU; gSa]  

tgk¡   
n

i
i

1
vkSj 

n

i
i

1

22

 
gSaA  

;g fl)kar gesa mu izs{k.kksa ds lkFk dk;Z djus esa lgk;rk djrk gS] tks ;kn`fPNd :i 

ls cafVr ugha gksrs gSaA  
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vvuqekfud  llkaf[;dh  ccks/k ç'u 2 

fVIi.kh% d½ vius mÙkj fn, x, uhps LFkku esa fy[ksaA  

[k½ bl bdkbZ ds var esa fn, x, mÙkjksa ls vius mÙkjksa dk feyku dhft,A  

1½ ek/; = 30 vkSj ekud fopyu = 6 ds izlkekU;r% cafVr ,d VsLV fn;k jgus ij] 

bldh D;k izkf;drk gS fd ;kn`fPNd :i ls fudkyk ,d vdsyk vad 34 ls 

cM+k gksxk\  
------------------------------------------------------------------------------------------------------------------------------------------------------------- 

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

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

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

2½ ek/; 90 vkSj  ekud fopyu ds lkFk ,d izlkekU; caVu dh ifjdYiuk dhft,A 

dkSulh lhekvksa ds e/; esa 65% fLFkfr;k¡ lfEefyr gksaxh\ 

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

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

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

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

29-6 lkjka'k 

bl bdkbZ esa] fofHkUu izdkj ds izfrp;u caVuksa dks izLrqr fd;k x;k gSA geus fofHkUu 

caVuksa ds Øk¡frd eku dk lkFkZd eku dh ladYiuk ds ckjs esa v/;;u fd;k gSA geus 

izkf;drk ?kuRo Qyu vkSj tsdksfc;u :ikarj.k dks fo'ysf"kr djuk Hkh lh[kk gSA var 

eas] geus dsUnzh; lhek izes; ds ckjs esa Hkh ,d lgtkRed /kkj.kk izkIr dh gS] tks 

v;kn`fPNdr% cafVr izfrn'kksZa ds fy, mi;ksxh gSA  

29-7 'kCnkoyh 

dsUnzh; lhek izes; 

(Central Limit 

Theorem) 

% ;fn xi (i = 1,2,------,n) are Lora=rr% cafVr ;kn`fPNd pj 
bl izdkj gS fd ixiE )(  vkSj 2)( ixiV  gS] rks 

dqN fo'ks'k ifjdYiuk ds varxZr 
n

i
n xs

1
 ek/; 

vkSj izlj.k 2  ds lkFk vuarLi'khZ; :i ls izlkekU; 

gksrk gS] tgk¡ 

 
n

i
i

n

i
i

1

2

1

2, - gSA 

dkbZ&LDok;j  caVu 

(Chi-square 

Distribution) 

% ;g ekud izlkekU; fopj dk oxZ 1 df ds lkFk ,d 

dkbZZ&LDok;j fopj dgykrk gSA  
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iizfrp;u caVu  F caVu (F 

Distribution) 

% ;fn 2
1

~ nxX vkSj 2
2

~ nxY  gS] vkSj ;fn X vkSj Y ijLij 

Lora= gSa] rks F vk¡dM+s dks  

 )~
/
/

21,(
2

1
nnF

nY
nXF  }kjk ifjHkkf"kr fd;k 

tkrk gSA 

fQ'kj& ‘t’ caVu 

(Fisher’s ‘t’ 
Distribution) 

% ;fn )1,0(~ Nt  vkSj ,~ 22
nxx gS vkSj ;fn ;s nksuksa Lora= 

gSa, rks fQ'kj ds ‘t’ dks ntnxtt ~// 2
 }kjk fn;k 

tkrk gSA 

ekud izlkekU; caVu 

(Standard Normal 

Distribution) 

% ,d larr ;kǹfPNd pj, tks ek/; 'kwU; vkSj izlj.k 1 

ds lkFk izlkekU;r% cafVr gS] ekud izlkekU; caVu 

dgykrk gSA  

LVwMsaV dk ‘t’ caVu  

(Student’s ‘t’) 

% eku yhft, fd xi, (i = 1,2,…,n) ek/; vkSj izlj.k ,2

ds lkFk ,d izlkekU; lef"V esa ls fudkyk x;k eki n 
dk ,d ;kn`fPNd izfrn'kZ gS] rks LVwMsaV ds 't' dks vk¡dM+s 

)1(~
/ nt

n
xt  }kjk ifjHkkf"kr fd;k tkrk gSA 

29-8 viuh izxfr dh tk¡p ds mŸkj ;k ladsr  

cks/k iz'u 1 

1) Hkkx 29-3 dks nsf[k,A 

2) 5.142  df  = 5, p =-017 

3) Hkkx  29-3 dks nsf[k,A 

4) ladsr% ;gk¡ ge 'kwU; ;k fjDr ifjdYiuk LFkkfir djrs gSa fd vad MkbjsDVªh esa 

leizkf;d :i ls izdV gksrs gSaA 'kwU; ifjdYiuk ds varxZr] bu vadksa 0,1,2,----,9 

esa ls izR;sd vad dh izR;kf'kr ckjackjrk  10000/10=1000 gSA 

542.58)(
1

2
2

n

i i

ii

E
EO

 

;gk¡ 9,...,1,01000 iEi  

iO  lkj.kh esa nh xbZ izsf{kr ckjackjrk  

Lora=rk dh ?kkr 9110 (D;ksafd gesa dsoy ,d jSf[kd O;ojks/k ds v/khu 

ckjackjrk,¡ nh xbZ gSaA) 

rFkk ;g vojks/k  
i i

ii EO 10000  gS 

lkj.kh ls 542.58919.162
9,05.0  gSA 
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vvuqekfud  llkaf[;dh  bl izdkj, ge fu"d"kZ fudkyrs gSa fd ;s vad ,d lekU;r% ¼uniformly½ cafVr 
ugha gSA  

ccks/k iz'u 2 
1) 0-2524 

2) 83-46 vkSj 96-54 

29-9 vH;kl iz'u 

iz'u-1- fl)kar izkeqfDr  (prediction) djrk gS fd pkj lewgksa A, B, C vkSj D esa 

Qfy;ksa dk vuqikr 9%3%3%1 gksuk pkfg,A 1600 Qfy;ksa ds ,d iz;ksx esa bu 

pkjksa lewgksa esa Qfy;ksa dh la[;k 882, 313, 287 vkSj 118 FkhA D;k izk;ksfxd 

ifj.kke fl)kar dk leFkZu djrs gSa\  

mŸkj- Qfy;ksa dh dqy la[;k = 1600 

 9001600
16
9)882(E  

 3001600
16
3)313(E  gS] bR;kfn 

 )815.7(7266.4)( 2
3,05.0

2
2

E
EO

 

blfy, 'kwU; ifjdYiuk Lohdkj dh tkrh gSA  

 

iz'u-2- fctyh ds cYc fufeZr djus okyh daiuh dk CEO nkok djrk gS fd ,d 

fctyh dk cYo vkSlru 300 fnu pyrk gSA ,d vuqla/kkudrkZ tk¡p djus 

ds fy, ;kn`fPNd :i ls 15 cYc pqurk gSA bl izfrn'kZ ds cYc 50 fnu ds 

ekud fopyu ds lkFk vkSlru 290 fnu pyrs gSaA ;fn CEO dk nkok lR; 

Fkk] rks bldh D;k izkf;drk gS fd ;kn`fPNd :i ls pqus x, 15 cYoksa dk 

vkSlr thou dky 290 fnu ls vf/kd ugha gksxk\ 

mŸkj%  ijaijkxr fof/k esa] vkidks nh xbZ leL;k esa fn vk¡dM+ksa ds vk/kkj ij t vk¡dM+s 

dks vfHkdfyr djus dh vko';drk gSA igyk dk;Z tks gesa djuk gS] og 

fuEufyf[kr lehdj.k ds vk/kkj ij vk¡dM+k t vfHkdfyr djuk gS%  

t = −μ/(s/√N), tgk¡   izfrn'kZ ek/; gS]  

μ lef"V ek/; gS] s izfrn'kZ dk ekud fopyu gS rFkk n izfrn'kZ dh eki gSA  

vr%, t = (290−300)/(50/√15) 

=−10/12-909945 

=−0-7745966 gSA 
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iizfrp;u caVu  D;ksafd ge ;Fkk izkIr vk¡dM+ksa ds lkFk dk;Z djsaxs] blfy, ge ;kn`fPNd pj MªkiMkÅu 

ckWDl ¼drop down box½ esa ls izfrn'kZ ek/; pqurs gSaA  

 Lora=rk dh ?kkr 15 – 1 = 14 gSA 

 CEO dk nkok lR; ifjdfYir djrs gq,] lef"V ek/; = 300 gSA  

 izfrn'kZ ek/; = 290 gSA  

 izfrn'kZ dk ekud fopyu 50 gSA  

lap;h izkf;drk  = 0.226 gSA vr%] ;fn cYo dk lR; thou dky 300 fnu gS] rks 22-

60% laHkkouk gS fd ;kn`fPd pqus x, 15 cYoksa dk vkSlr thou dky 290 fnu ls de 

;k mlds cjkcj gksxkA  

 




