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c iv gv wÎK  c ix ÿv 
Parametric Test 

 

 

 
 
 

 
 
f ‚wg Kv 
cwimswL¨K Kíbv (Hypothesis) hvPvB‡qi †ÿ‡Î mvaviYZ ỳwU c×wZ AbymiY Kiv nq| G‡`i GKwU nj 
civwgwZK hvPvB c×wZ (Parametic Test Method)| hLb mgMÖ‡Ki web¨v‡mi MVb Rvbv _v‡K ZLb mgMÖ‡Ki 
civwgwZ (Parameter) m¤ú‡K© GKwU we‡kl gvb‡K Kíbv K‡i Zv hvPvB Kiv nq| Kíbv hvPvB‡qi GB c×wZ‡K 
ejv nq civwgwZK hvPvB c×wZ| G ai‡bi hvPvB c×wZi g‡a¨ i‡q‡Q cwiwgZ hvPvB, t hvPvB, F hvPvB BZ¨vw`| 
cwimvsL¨vwaK Kíbv hvPvB‡qi †ÿ‡Î civwgwZK hvPvB c×wZ me©vw`K wbf©i‡hvM¨| 
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 c iv g v wÎ K c ix ÿv  
Parametric Test) 
 
 

 
D‡ Ïk¨  

G  c v V  †k‡ l A v c w b-   
• wewfbœ civgvwÎK cixÿvi bvg ej‡Z cvi‡eb| 
• ‡Uwej n‡Z civgvwÎK cixÿvi gvb wbY©q Ki‡Z cvi‡eb|  

 

c iv gv wÎK  c ix ÿv 
Parametric Test 

GLv‡b mgMÖ‡Ki web¨vm MVb Rvbv _v‡K GB Ae ’̄vq mgMÖK civwgwZ m¤ú‡K© GKwU gvb Abygvb Kiv nq| c‡i Zv 
cixÿv Kiv nq AbygvbwU mZ¨ bvwK wg_¨v| Abygv‡bi hvPvB‡qi G c×wZ‡K ejv nq civgvwÎK cixÿv| civgvwÎK 
cixÿvq hvPvBmg~‡ni g‡a¨ †RW cixÿv, wU cixÿv, KvB-eM© cixÿv Ges Gd cixÿv D‡jøL‡hvM¨| 
 

c iv g v w Î K  w e w fbœ c ix ÿ v i †U w e j  n ‡ Z  g v b MÖn ‡ b i c ×w Z  : 
†h †Kvb hvPvB bgybv‡Ri gv‡bi wecix‡Z wbw ©̀ó ¯̂vaxbZvi gvÎv (Degree of Freedom) Ges h_v_©Zvi mxgvi 
(Level of significance) Dci wfwË K‡i †Uwej †_‡K gvb cvIqv hvq Ges cieZ©x‡Z GB gv‡bi mv‡c‡ÿ D³ 
gv‡bi Dci wewfbœ ai‡Yi gšÍe¨ Kiv nq| †Uwej n‡Z gvb MÖn‡bi c×wZ wb‡¤œ Av‡jvPbv Kiv n‡jvt- 

1. c w iw g Z  hv Pv B  †ÿ ‡ Î  (In case of normal Test) t cwiwgZ hvPvB‡qi †ÿ‡Î GB eB‡qi wcQ‡b cÖ̀ Ë Standard 

Normal Distribution †Uwej †_‡K z Gi gvb cvIqv hv‡e bv, Gi gvb Critical Value of the Distribution GB 
Table †_‡K cvIqv hv‡e| cÖ̀ Ë Table Gi α mskq gvÎvq (Level of significance) Gi wfwË‡Z cwiwgZ hvPvB‡qi 
gvb (Z-test) wbY©q Ki‡Z n‡e| †h‡nZz cwiwgZ hvPvB‡qi †ÿ‡Î z Gi gvb GKwU mskq gvÎv  α Gi Dci wfwË 
K‡i †ei Ki‡Z n‡e| †m‡nZz α mskq gvÎvq wewfbœ gvb wb‡¤œ cÖ̀ vb Kiv n‡jvt 
Level of Significance 0.10 0.05 0.01 0.005 0.0002 

Critical value of z for one 

tailed tests 

-1.28 

or 1.28 

-1.645 

 or 1.645 

-2.33 

 or 2.33 

-2.58  

or 2.58 

-2.88  

or 2.88 

Critical value of z for 

two-tailed tests 

-1.645 

and 1.645 

-1.96 

 and 1.96 

-2.58  

and 2.58 

-2.81 

 and 2.81 

-3.08  

and 3.08 

 
2 . t hv Pv B †ÿ ‡ Î  (In case of t-test)t t hvPvB‡qi Rb¨I GB eB‡qi †cQ‡b Students t Distribution GB Table 
e¨envi Ki‡Z n‡e| G‡ÿ‡Î ¯̂vaxbZvi gvÎv (Degree of freedom-d.f) †`L‡Z nq Kjvg wn‡m‡e Ges h_v_©Zvi 
mxgv †`L‡Z nq mvwi wn‡m‡e Df‡qi wgwjZ ’̄v‡bi gvbB n‡jv cÖZ¨vwkZ †Uwej †_‡K cÖvß gvb| †hgb aiv hvK 
†Kvb GKwU t hvPvB‡qi †ÿ‡Î ¯̂vaxbZvi gvÎv 10 Ges h_v_©Zvi mxgv 0.05 G‡ÿ‡Î Table  †_‡K cÖvß gvb n‡e 
2.228 

3 . K v B  eM© hv Pv B ‡ q i †ÿ ‡ Î  (In case of χχχχ2
-test) t KvB e‡M©i Rb¨ GB eB‡qi †cQ‡b Critical Values of the Chi 

Square Distribution GB †Uwej e¨envi Ki‡Z n‡e| GB †Uwe‡j ¯̂vaxbZvi gvÎv (d.f) †`L‡Z nq Kjv‡g Ges 
h_v_©Zvi mxgv †`L‡Z nq mvwi‡Z| †hgb †Kvb GKwU χ2 hvPvB‡qi †ÿ‡Î ¯̂vaxbZvi gvÎv (d.f) 20 Ges h_v_©Zvi 
mxgv = 0.05 G‡ÿ‡Î †Uwej †_‡K cÖvß gvb n‡e 31.4104 

4 . F- hv Pv B ‡ q i †ÿ ‡ Î  (In case of F-test) t F-hvPvB Gi †ÿ‡Î wfbœ wfbœ h_v_©Zvi mxgvi Rb¨ wfbœ wfbœ †Uwej 
†`qv _v‡K| KviY  G hvPvB -G ¯̂vaxbZvi gvÎv _v‡K ỳÕwU| cÖ_‡g h_v_©Zvi mxgv wba©viY K‡i Dc‡ii bgybv 

cvV 6.1 
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†f`vs‡Ki ¯̂vaxbZvi gvÎv mvwi Abymv‡i Ges wb‡Pi bgybv †f`vs‡Ki ¯̂vaxbZvi gvÎv Kjvg Abymv‡i wb‡q Df‡qi 
wgwjZ ’̄v‡bi gvb wba©viY Ki‡Z nq Ges BnvB cÖZ¨vwkZ F-hvPvB Gi †Uwe‡ji gvb| 
D`vinY t aiv hvK †Kvb GKwU hvPvB G h_v_©Zvi mxgv 0.05 Ges ¯̂vaxbZvi gvÎv h_vµ‡g 6 Ges 15| G‡ÿ‡Î 
†Uwej cÖvß gvb n‡e 2.79| 

 

 m v ims ‡ ÿ c  

mgMÖ‡Ki web¨vm MVb Rvbv _v‡K GB Ae ’̄vq mgMÖK civwgwZ m¤ú‡K© GKwU gvb Abygvb Kiv nq| c‡i Zv 
cixÿv Kiv nq AbygvbwU mZ¨ bvwK wg_¨v| Abygv‡bi hvPvB‡qi G c×wZ‡K ejv nq civgvwÎK cixÿv| 
civgvwÎK cixÿvq hvPvBmg~‡ni g‡a¨ †RW cixÿv, wU cixÿv, KvB-eM© cixÿv Ges Gd cixÿv D‡jøL‡hvM¨| 
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  wU c ix ÿv  
 t Test 
 
 

  

 
D‡ Ïk¨  

G  c v V  †k‡ l A v c w b-   
• wU web¨vm msÁv wjL‡Z cvi‡eb|  
• wU web¨v‡mi ˆewkó¨ e¨vL¨v Ki‡Z cvi‡eb| 
• wU web¨v‡mi e¨envi ev Í̄e Rxe‡b cÖ‡qvM Ki‡Z cvi‡eb| 

 
÷ z‡ W‡ ›U i t we b¨v m 
Student's t Distribution 

mgMÖ‡Ki cwiwgZ e¨eavb (σ) Rvbv bvB, bgybvi AvKvi †QvU (n < 30) Ges mgMÖK cwiwgZ web¨ Í̄ n‡j M‡oi 
bgybvqb web¨vm‡K t web¨vm e‡j| 
cwimsL¨vbwe` W.S. Gosset 1908 mv‡j GB web¨vm Avwe®‹vi K‡ib| Dbvi QÙbvg Student Abymv‡i GB web¨v‡mi 
bvgKiY Kiv nq Student's t web¨vm| AZci 1926 mv‡j R.A. Fisher I t web¨v‡mi msÁv †`b| 

W.S. Gosset Gi msÁvbymv‡i t = 

n

s

x µ−
 

GLv‡b n = bgybvi AvKvi 

  x = bgybvi Mo 
  µ = mgMÖ‡Ki Mo 
  s = bgybvi cwiwgZ e¨eavb 
t web¨v‡mi m¤¢vebv NbZ¡ A‡cÿK n‡”QÑ 

  f(t) = 
2/)(

2

0

1

tv

v

t

Y
+









+

 

GLv‡b  Y0= aªæeK 
  v= ¯̂vaxbZvi gvÎv, Gi gvb (n-1) 
 
t we b¨v ‡ m i ˆ e wk ó¨ 
Properties of t Distribution 

K.  Bnv Awew”Qbœ Pj‡Ki web¨vm| 
L.  GB web¨v‡mi Pj‡Ki gvb -α †_‡K α ch©šÍ 
M.  GB web¨v‡mi N›UvK…wZi I mylg| 
N.  GB web¨v‡mi Mo, E(t) = 0 

O. GB web¨v‡mi †f`vsK, v(t) = 
2−v

v  | Gi gvb me©`v G‡Ki AwaK| GLv‡b v n‡”Q ¯̂vaxbZvi gvÎv, hvi gvb 

3 ev Zvi AwaK (v ≥ 3)| 
P. GB web¨v‡mi eswKgZvnxb wKš‘ AbwZ muyPv‡jv| 

cvV 6.2 



e¨emvq cwimsL¨vb 

BDwbU-6  c„ôv-81 

Q. GB web¨v‡mi AvK…wZ ¯̂vaxbZvi gvÎvi (v) Dci wbf©ikxj| ¯̂vaxbZvi gvÎv e„w×i mv‡_ mv‡_ GB web¨vm 
cwiwgZ web¨v‡mi KvQvKvwQ n‡e| 

 
t we b¨v ‡ m i cÖ‡ q vM 
Applications of t Distribution 

wb‡¤œv³ †ÿ‡Î t web¨vm e¨eüZ nqÑ 
K. GKwU mgMÖ‡Ki M‡oi gvb hvPvB‡q| 
L. ỳBwU ¯v̂axY bgybv Mo hvPvBKi‡Y| 
M. ỳBwU m¤úwK©Z bgybv Mo hvPvBKi‡Y| 
N. bgybv ms‡kølvsK I wbf©ivsK hvPvBKi‡Y| 
 

 m v ims ‡ ÿ c  

mgMÖ‡Ki cwiwgZ e¨eavb (σ) Rvbv bvB, bgybvi AvKvi †QvU (n < 30) Ges mgMÖK cwiwgZ web¨ Í̄ n‡j M‡oi 
bgybvqb web¨vm‡K t web¨vm e‡j| cwimsL¨vbwe`  W.S. Gosset 1908 mv‡j GB web¨vm Avwe®‹vi K‡ib| Dbvi 
QÙbvg Student Abymv‡i GB web¨v‡mi bvgKiY Kiv nq Student's t web¨vm| AZci 1926 mv‡j R.A. Fisher 

I t web¨v‡mi msÁv †`b| W.S. Gosset Gi msÁvbymv‡i t = 

n

s

x µ−
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  c wiwg Z  hv Pv B ev † R W  c ix ÿv  
  Z Test 
 
 

  

 
D‡ Ïk¨  

G  c v V  †k‡ l A v c w b-   
• cwiwgZ hvPvB‡qi AbywgwZ m¤ú‡K© ej‡Z cvi‡eb| 
• cwiwgZ hvPvB‡qi e¨envwiK cÖ‡qvM Ki‡Z cvi‡eb|  

 
c wiwgZ  hv P vB  e v  z hvP v B 
Normal test or z-test 
Abygvb t cwiwgZ hvPvB‡qi Rb¨ ỳBwU Abygv‡bi cÖ‡qvRb nqÑ 
(i) †Kvb GKwU bgybvR gv‡bi ˆ`e bgybvR web¨vm (Random sampling distribution) cwiwgZ web¨vm n‡e| 
(ii) bgybv †_‡K cÖvß Z_¨ mgMÖ‡Ki Z‡_¨i LyeB wbKUeZ©x Ges cwiwgZ wePz¨wZ (Standard error) wbY©‡qi †ÿ‡Î 
mgMÖ‡Ki Z‡_¨i cwie‡Z© bgybv Z_¨ e¨envi‡hvM¨| 
hvPvB bgybvRgvb (Test Statistic) t Chebyshev-Gi AmgZv n‡Z Avgiv Rvwb †h, †Kvb GKwU bgybvRgvb u-Gi 
cÖZ¨vwkZ (ev Mo gvb E(u) Ges cwiwgZ wePz¨wZ SE (u) n‡j- 

z = )1,0(~
).(.

)(
N

uES

uEu −
 

=

n

uEu

σ
)(−

 

 

A_©vr, bZzb bgybvR gvb z cwiwgZfv‡e web¨v Í̄ (Normally distributed) hvi Mo '0' Ges †f`vsK 1| AwaKvsk 
†ÿ‡Î cwiwgZ hvPvB wØ-cÖvwšÍK (Two-tailed) n‡q _v‡K, Z‡e A‡bK mgq Zv GK cÖvwšÍKI nq| cwiwgZ hvPvB 
mvaviYZ eo AvKv‡ii bgybv (n ≥ 30) hvPv‡qi Rb¨ e¨eüZ n‡q _v‡K| 
 
c w iw g Z  hv Pv B  G i e ¨e n v i (Uses of Normal test) t 
cwimsL¨vwbK h_v_©Zv hvPvB‡q AZ¨šÍ RbwcÖq Ges eûj e¨eüZ c×wZ nj cwiwgZ hvPvB| mvaviYfv‡e wb‡¤œv³ 
†ÿ‡Î cwiwgZ hvPvB e¨eüZ nqt 
(i) cwiwgZ hvPvB GKK bgybv M‡oi h_v_©Zv hvPvB‡qi e¨eüZ nq| 
(ii) Bnv ỳwU ¯̂vaxb bgybv cv_©‡K¨i hvPvB Ki‡Z e¨eüZ nq| 
(iii) bgybvi AbycvZ hvPvB‡q Bnv e¨eüZ nq| 
(iv) ỳwU Abycv‡Zi Zzjbv hvPvB Ki‡Z cwiwgZ hvPvB e¨eüZ nq| 
(v) ms‡kølvsK hvPvB Ki‡Z Bnv e¨eüZ nq| 
(vi) ỳwU ms‡kølvs‡Ki mgZv hvPvB‡q cwiwgZ hvPvB e¨eüZ nq| 
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z I t w e b¨v ‡ m i c v _ ©K ¨ 
Difference Between z and t Distribution 
 

z I t web¨v‡mi g‡a¨ A‡bK mv „̀k¨ _vKv m‡Z¡I Dnv‡`i g‡a¨ m„¯úó cv_©K¨ we`¨gvb| hv wb¤œiƒcÑ 
 z web¨vm t web¨vm 

1. mgMÖ‡Ki cwiwgZ e¨eavb (σ) Rvbv Av‡Q, bgybvi 
AvKvi (n)  †QvU ev eo n‡j z web¨vm e¨envi Kiv 

nq| G‡ÿ‡Î, z = 

n

x

σ

µ−
 

Rvbv bvB Ges bgybvi AvKvi †QvU (n < 30) n‡j t 

web¨vm e¨envi Kiv nq|G‡ÿ‡Î t = 

n

s

x µ−  

 

2. z web¨v‡mi †ÿ‡Î ¯̂vaxbZvi gvÎv cÖ‡qvRb nq bv| t web¨v‡mi †ÿ‡Î ¯̂vaxbZvi gvÎv cÖ‡qvRb nq| 
3 z web¨v‡mi †f`vsK, v(z)=1 

t web¨v‡mi †f`vsK, v(t) = 
2−v

v
 

4 z web¨vm ga¨g m~uPv‡jv| t web¨vm AbwZ m~uPv‡jv| 

5 z web¨vm e„nr bgybv hvPvB-G e¨eüZ nq| t web¨vm ÿz ª̀ bgybv hvPvB-G e¨eüZ nq| 

6 z web¨v‡mi cwiwgZ e¨eavb †ekx| t web¨v‡mi cwiwgZ e¨eavb Kg| 

 

 

 m v ims ‡ ÿ c  

cwiwgZ hvPvB GKK bgybv M‡oi h_v_©Zv hvPvB‡qi e¨eüZ nq| GQvov ỳwU ¯̂vaxb bgybv cv_©‡K¨i hvPvB Ki‡Z 
e¨eüZ nq| Avevi bgybvi AbycvZ hvPvB‡q Bnv e¨eüZ nq| ỳwU Abycv‡Zi Zzjbv hvPvB Ki‡ZI cwiwgZ hvPvB 
e¨eüZ nq| ms‡kølvsK hvPvB Ki‡Z Bnv e¨eüZ nq| ỳwU ms‡kølvs‡Ki mgZv hvPvB‡q cwiwgZ hvPvB e¨eüZ 
nq| 
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  Kv B eM © c ix ÿv  
 Chi-Square Test 
 
 

  

 
D‡ Ïk¨  

G  c v V  †k‡ l A v c w b-   
• KvB eM© cixÿvi bgybvRgvb wjL‡Z cvi‡eb|  
• KvB eM© cixÿvi ˆewkó¨ e¨vL¨v Ki‡Z cvi‡eb| 
• KvB eM© cixÿvi e¨envi ev Í̄e Rxe‡b cÖ‡qvM Ki‡Z cvi‡eb| 

 
K v B  eM © we b¨v m 
Chi-Square Distribution 

1900 mv‡j Kvj© wcqvimb GB web¨vm D™¢veb K‡ib| †f`vs‡Ki bgybvqb web¨vm n‡Z GB web¨vm cvIqv hvq| 
GKwU †f`vs‡Ki cixÿv †h bgybvR gvb Øviv Kiv nq DnvB KvB eM©| G‡K ms‡ÿ‡c χ2 Øviv wjLv nq| 

χ2 = 
2

2)1(

σ

sn −
 

G‡ÿ‡Î ¯̂vaxbZvi gvÎv, v = n - 1 

GLv‡b, n = bgybvi AvKvi 
  s

2= bgybvi †f`vsK 
  σ2= mgMÖ‡Ki †f`vsK 

Ab¨fv‡eI KvB eM©‡K msÁvwqZ Kiv hvq| †Kvb web¨v‡mi wgjKi‡Yi (Goodness of Fit) mwVKZv hvPvB‡q †h 
bgybvR gvb cÖ‡qvM Ki nq Zv‡K KvB eM© e‡j| 

χ2 = 
E

EO
2)( −

Σ  

G‡ÿ‡Î ¯̂vaxbZvi gvÎv, v = (r - 1)(c-1) 

GLv‡b, o = ch©‡ewÿZ MYmsL¨v 
  E= ZvwË¡K ev cÖZ¨vwkZ MYmsL¨v 

†Kvb KvB eM© web¨v‡m ZvwË¡K ev cÖZ¨vwkZ MYmsL¨vi gvb 5 Gi Kg n‡j, D³ gvbwU KvQvKvwQ cÖZ¨vwkZ MYmsL¨vi 
mv‡_ †hvM Ki‡Z nq| 
1934 mv‡j F. Yates e‡jb †h, ¯̂vaxbZvi gvÎv, v= 1 n‡j G‡ÿ‡Î χ2 Gi gvb wbY©‡q ïw×KiY cÖ‡qvRb| G‡K 
B ‡ q ‡ U i ms ‡ kv abx  (Yate's Correction) ejv nq| G‡ÿ‡Î χ2 Gi bgybvR gvb n‡eÑ 

χ2 = 
( )

E

EO
2

5.0−−
Σ  

KvB eM© web¨v‡mi m¤¢vebv A‡cÿK n‡”Q- 

f(χ2)= 2
1

22

2

)(

χ

χ
−−

ec

v

 
GLv‡b, c = aªæeK 
  e= 2.71828 
  v= ¯̂vaxbZvi gvÎv| 

 
χχχχ2222    w e b¨v ‡ m i ˆe w kó ¨  
Properties of Chi-Square Distribution 

K. Bnv Awew”Qbœ Pj‡Ki web¨vm| 
L. GB web¨v‡mi Pj‡Ki gvb 0 n‡Z ∝ ch©šÍ| 
M. GB web¨v‡mi AvK„wZ ¯̂vaxbZvi gvÎvi (v) Dci wbf©ikxj| mvaviYZ GB web¨v‡mi AvK…wZ Wvbw`‡K eswKg 

Ges AwZ m~uPv‡jv| 
N. GB web¨v‡mi Mo, E(χ2) = v Ges †f`vsK v (χ2) = 2v 

cvV 6.4 
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O. v → α n‡j χ2 web¨vm cwiwgZ web¨vm n‡e| G‡ÿ‡Î Mo v Ges cwiwgZ e¨eavb, v2  
P. ỳB ev Z‡ZvwaK ¯̂vaxb χ2 Pj‡Ki mgwó GKwU ¯̂vaxb χ2 PjK n‡e| 
Q. v1 I v2 ¯̂vaxbZvi gvÎvi ỳwU ¯̂vaxb KvB eM© PjK 2

1χ  Ges 2

2χ  n‡j, 

F PjK n‡e t  F = 
2

2

2

1

2

1

/

/

v

v

χ

χ
 

 χ2 w e b¨v ‡ m i c Ö‡ q v M  
Applications of Chi-Square Distribtion 

wb‡¤œv³ †ÿ‡Î χ2 web¨vm e¨eüZ nq: 
K. GKwU †f`vs‡Ki cixÿvi †ÿ‡Î, 
L. †Kvb web¨v‡mi wgjKi‡Yi mwVKZv hvPvB (Goodness of fit test) Ki‡Z| 
M. ¸YevPK PjK¸‡jvi ¯̂vaxbZv hvPvB (Test of independence) Ki‡Z| 
N. t web¨vm wbY©q Kivi Rb¨| 
O. ỳB χ2 web¨v‡mi mvnv‡h¨ weUv (β) I F web¨vm wbY©‡q| 
 
χ2 w e b¨v ‡ m i m g m ¨v e j x  I  m g v av b m g ~n  
Problems and Solutions of χχχχ2222    Distribution 

K . Test of One Variance (G K w U  †f`v s ‡ K i hv Pv B )  
D`v n iY : †Kvb Drcv`b cÖwZôv‡bi Drcvw`Z ª̀‡e¨i RxebKv‡ji †f`vsK cixÿv Kiv n‡”Q| H cÖwZôvb n‡Z 
ˆ`ePqb wfwË‡Z 20wU ª̀e¨ wbe©vPb K‡i Rvbv †Mj †h, cwiwgZ e¨eavb 16 N›Uv| 
K. mKj ª̀‡e¨i †f`vsK 144 Gi AwaK wKbv 5% ¸iæ‡Z¡i Í̄‡i cixÿv Kiæb| 
L. mKj ª̀‡e¨i †f`vsK 144 Gi Kg wKbv 5% Zvrch© Í̄‡i cixÿv Kiæb| 
M. mKj ª̀‡e¨i †f`vsK 144 wKbv 5% ¸iæ‡Z¡i Í̄‡i cixÿv Kiæb| 
m g v av b:  
 †`Iqv Av‡Q, 

 bgybvi AvKvi, n = 20  
 bgybvi cwiwgZ e¨eavb, s = 16 

K. bvw Í̄ Abygvb, H0 : σ
2 = 144 A_©vr mKj ª̀‡e¨i †f`vsK 144 Gi AwaK bq| 

 weKí Abygvb, HA : σ2  > 144 A_©vr mKj ª̀‡e¨i †f`vsK 144 Gi AwaK| 
 G‡ÿ‡Î Test Statistic n‡eÑ 

 χ2  = 
2

2)1(

σ

sn −
 

  =
144

)16)(120( 2−

 

  = 78.33
144

25619
=

×
 

∴ χ2 Gi wbY©xZ gvb = 33.78 

†h‡nZz HA : χ2  > 144 
AZGe cixÿvwU GKw`K (Wvbw`K) wewkó| 
GLv‡b ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 

¯̂vaxbZvi gvÎv, v = n-1 = 20-1 =19 
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∴ χ2
 Gi Wvbw`‡Ki Critical gvb =  30.14 

†h‡nZz χ2 Gi wbY©xZ gvb (33.78) Dnvi Critical  gvb (30.14) A‡cÿv eo | ZvB bgybv eR©bxq GjvKvq c‡o| 
A_©vr H0 eR©bxq| AZGe ejv hvq †h, mKj ª̀‡e¨i †f`vsK 144 Gi AwaK| 
 

L. bvw Í̄ Abygvb, H0 : σ
2 = 144 A_©vr mKj ª̀‡e¨i †f`vsK 144 Gi Kg bq| 

 weKí Abygvb, HA : σ2  < 144 A_©vr mKj ª̀‡e¨i †f`vsK 144 Gi Kg| 
 G‡ÿ‡Î Test Statistic n‡eÑ 

 χ2 = 
2

2)1(

σ

sn −
 

 =
144

)16)(120( 2−

 

 = 78.33
144

25619
=

×
 

∴ χ2 Gi wbY©xZ gvb = 33.78 

 †h‡nZz HA : χ2  < 144 
 AZGe cixÿvwU GKw`K (evgw`K) wewkó| 
 GLv‡b Zvrch© Í̄i, α = 5% = 0.05 

 ∴ 1-α = 1−0.05 = 0.95  
¯̂vaxbZvi gvÎv, v = n-1 = 20-1 =19 

∴ χ2
 Gi evgw`‡Ki Critical gvb =  10.12 

†h‡nZz χ2 Gi wbY©xZ gvb (33.78) Dnvi evgw`‡Ki Critical  gvb (10.12) A‡cÿv eo | ZvB bgybv MÖnYxq 
GjvKvq c‡o| A_©vr H0 MÖnYxq| 
 

M. bvw Í̄ Abygvb, H0 : σ
2 = 144 A_©vr mKj ª̀‡e¨i †f`vsK 144| 

 weKí Abygvb, HA : σ2  ≠ 144 A_©vr mKj ª̀‡e¨i †f`vsK 144 bq| 
 G‡ÿ‡Î Test Statistic n‡eÑ 

  χ2  = 
2

2)1(

σ

sn −
 

   =
144

)16)(120( 2−

 

   = 78.33
144

25619
=

×
 

∴ χ2 Gi wbY©xZ gvb = 33.78 

 †h‡nZz HA : χ2  ≠ 144 
 AZGe cixÿvwU ỳBw`K wewkó| 
 GLv‡b ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 

 ∴ 
2

05.

2
=

α
= 0.025 

 Ges 1- =
2

α
1-0.025=0.975 

 ¯̂vaxbZvi gvÎv, v = n-1 = 20-1 =19 
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 ∴ χ2
 Gi evgw`‡Ki Critical gvb 2

975.0χ  =  8.91 

Ges Wvbw`‡Ki Critical gvb 2

025.0χ  =  32.9 
†h‡nZz χ2 Gi wbY©xZ gvb (33.78) Dnvi Critical  gvbØ‡qi g‡a¨ †bB| ZvB bgybv eR©bxq GjvKvq c‡o| A_©vr H0 
eR©bxq| AZGe ejv hvq †h, mKj ª̀‡e¨i †f`vsK 144 bq| 
 

L. w g j K i‡ Y i m w V K Z v  hv Pv B  (Test of Goodness of Fit): 

D`v n iY : †Kvb ª̀‡e¨i GKwU mßv‡ni wewfbœ w`‡bi Pvwn`v wb‡¤œ †`qv njÑ 
 

w`b kwbevi iweevi †mvgevi g½jevi eyaevi e„n¯úwZevi ïµevi 
Pvwn`v 1124 1125 1110 1120 1126 1115 1120 

H ª̀‡e¨i Pvwn`v mßv‡ni wewfbœ w`‡bi Dci wbf©ikxj wKbv 5% ¸iæ‡Z¡i Í̄‡i cixÿv Ki| 
m g v av b:  
bvw Í̄ Abygvb, H0 : ª̀‡e¨i Pvwn`v mßv‡ni wewfbœ w`‡bi Dci wbf©ikxj bq| 
weKí Abygvb, HA : ª̀‡e¨i Pvwn`v mßv‡ni wewfbœ w`‡bi Dci wbf©ikxj| 
G‡ÿ‡Î Test Statistic n‡eÑ 

χ2 =
E

EO
2)( −

Σ  

χ2 Gi gvb wbY©q: 
w`b ch©‡ewÿZ 

MYmsL¨v 
(O) 

AbycvZ ev 
m¤¢vebv 

(P) 

cÖZ¨vwkZ 
MYmsL¨v 

(E = Σ0×P) 

(0-E)
2 

E

EO
2)( −
 

kwbevi 1124 1

7
  

1120 16 0.014 

iweevi 1125 1

7
  

1120 25 0.022 

†mvgevi 1110 1

7
  

1120 100 0.089 

g½jevi 1120 1

7
  

1120 0 0 

eyaevi 1126 1

7
  

1120 36 0.032 

e„n¯úwZevi 1115 1

7
  

1120 25 0.022 

ïµevi 1120 1

7
  

1120 0 0 

 ΣO = 7840    

E

EO
2)( −

Σ
 

= 0.179
 

 
 
 
∴ χ2 Gi wbY©xZ gvb = 0.179 

GLv‡b ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 
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¯̂vaxbZvi gvÎv, v = n-1 = 7-1 = 6 

∴ χ2
 Gi Critical gvb  =  12.59 

†h‡nZz χ2 Gi wbY©xZ gvb (0.179) Dnvi Critical gvb (12.59) A‡cÿv †QvU| ZvB bgybv MÖnYxq GjvKvq c‡o| 
A_©vr H0 MÖnYxq| AZGe ejv hvq †h, ª̀‡e¨i Pvwn`v mßv‡ni wewfbœ w`‡bi Dci wbf©ikxj b‡n| 
 
M. ¯ v̂ ax bZ v  hv Pv B  (Test of Independence) 

D`v n iY : wb‡¤œ QvÎ‡`i MwYZ I cwimsL¨v‡bi djvd‡ji m¤úK© †`qv njÑ 
                 MwYZ 
cwimsL¨vb 

D”P †MÖW ga¨g †MÖW wb¤œ †MÖW 

D”P †MÖW 56 71 12 

ga¨g †MÖW 47 163 38 

wb¤œ †MÖW 14 42 85 

    

 
MwY‡Zi djvdj I cwimsL¨v‡bi djvdj ci¯úi ¯̂vaxb wKbv 5% ¸iæ‡Z¡i Í̄‡i cixÿv Kiæb| 
m g v av b:  
bvw Í̄ Abygvb, H0 : MwY‡Zi djvdj I cwimsL¨v‡bi djvdj ci®úi ¯̂vaxb| 
weKí Abygvb, HA : MwY‡Zi djvdj I cwimsL¨v‡bi djvdj ci®úi ¯̂vaxb bq| 
G‡ÿ‡Î Test Statistic n‡eÑ 

χ2 = 
E

EO
2)( −

Σ  

                  MwYZ 
cwimsL¨vb 

D”P †MÖW ga¨g †MÖW wb¤œ †MÖW †gvU 

D”P †MÖW 56 71 12 139 =R1 

ga¨g †MÖW 47 163 38 248=R2 

wb¤œ †MÖW 14 42 85 141=R3 

 †gvU 117 = C1 276= C2 135= C3 528=N 

χ2 Gi gvb wbY©q: 
c h©‡ e w ÿ Z  MY ms L¨v  

(O) 

c ÖZ ¨v w kZ  MY ms L¨v  








 Σ×Σ
=

N

CR
E  

(0-E)
2 

E

EO
2)( −

 

56 

N

CR 11 ×
= 

528

117139×
=30.80 

635.04 20.62 

47 

N

CR 12 ×
=

528

117248×
= 54.95 

63.20 1.15 

14 

N

CR 13 ×
=

528

117141×
=31.24 

297.22 9.51 

71 

N

CR 21 ×
=

528

762139×
=72.66 

2.76 0.04 
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c h©‡ e w ÿ Z  MY ms L¨v  
(O) 

c ÖZ ¨v w kZ  MY ms L¨v  








 Σ×Σ
=

N

CR
E  

(0-E)
2 

E

EO
2)( −

 

163 

N

CR 22 ×
=

528

762482 ×
=129.64 

1112.89 5.58 

42 

N

CR 23 ×
=

528

276141×
=73.70 

1004.89 13.63 

12 

N

CR 31 ×
=

528

135139×
=35.54 

554.13 15.59 

38 

N

CR 32 ×
=

528

135248×
=63.41 

645.67 10.18 

85 

N

CR 33 ×
=

528

135141×
=36.05 

2396.10 66.47 

ΣO = 528   
145

)( 2

=
−

Σ
E

EO

 

 
∴ χ2 Gi wbY©xZ gvb = 145.78 

GLv‡b ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 

¯̂vaxbZvi gvÎv, v = (R-1) (C-1) 

  = (3-1)(3-1)=4 

 [GLv‡b R = Row Gi msL¨v Ges C = Column Gi msL¨v] 
∴ χ2

 Gi Critical gvb  =  9.49 

†h‡nZz χ2 Gi wbY©xZ gvb (145.78) Dnvi Critical gvb (9.49) A‡cÿv eo| ZvB bgybv eR©bxq GjvKvq c‡o| 
A_©vr H0 eR©bxq| AZGe ejv hvq †h, MwY‡Zi djvdj I cwimsL¨v‡bi djvdj ci¯úi ¯̂vaxb bq| 
 
 

 m v ims ‡ ÿ c  

1900 mv‡j Kvj© wcqvimb GB web¨vm D™¢veb K‡ib| †f`vs‡Ki bgybvqb web¨vm n‡Z GB web¨vm cvIqv hvq| 
GKwU †f`vs‡Ki cixÿv †h bgybvR gvb Øviv Kiv nq DnvB KvB eM©| G‡K ms‡ÿ‡c χ2 Øviv wjLv nq| 
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  G d  c ix ÿv  
  F Test 
 
 

  

 
D‡ Ïk¨  

G  c v V  †k‡ l A v c w b-   
• Gd web¨v‡mi m¤¢vebv A‡cÿK wjL‡Z cvi‡eb|  
• Gd cixÿvi ˆewkó¨ e¨vL¨v Ki‡Z cvi‡eb| 
• Gd cixÿvi e¨envi ev Í̄e Rxe‡b cÖ‡qvM Ki‡Z cvi‡eb| 

 

F hv P v B 
F test 

1924 mv‡j R.A. Fisher me©cÖ_g GB hvPvB D™¢veb K‡ib| ZvB Dbvi bvgvbymv‡i GB hvPvB‡qi bvgKiY Kiv nq 
F hvPvB| awi, ỳwU mgMÖK n‡Z ¯̂vaxbfv‡e n1 I n2 AvKvi wewkó bgybv †bqv nj, hv‡`i †f`vsK nj h_vµ‡g 2

1s  
Ges 2

2s | 

†h‡nZz F = 

2

2

2

1

2

1

v

v

χ

χ

 = 

22

2

2

22

12

1

2

11

/
)1(

/
)1(

v
sn

v
sn

σ

σ

−

−

 

AZGe F = 
2

2

2

1

s

s
    †hLv‡b v1 = n1-1 Ges v2 = n2-1 

GLv‡b 2

1s > 2

2s  n‡e Ges ¯̂vaxbZvi gvÎvØq n‡”Q v1 = (n1-1) I v2 = n2-1 

F hvPvB‡K Ab¨fv‡e e¨vL¨v Kiv hvq| awi, n1 I n2 AvKv‡ii ỳwU bgybv ỳwU wfbœ cwiwgZ web¨vm n‡Z †bqv n‡q‡Q 
hv‡`i †f`vsKØq 2

1s  Ges 2

2s | hw` 2

1σ  Ges 2

2σ  ỳwU wfbœ web¨v‡mi †f`vsK nq| Zvn‡j F hvPvB n‡eÑ 

  F = 
2

22

2

22

2

11

2

11

)1/(

)1/(

σ

σ

−

−

nsn

nsn
 

G‡ÿ‡Î ¯̂vaxbZvi gvÎvØq n‡”Q v1 = n1-1 Ges  v2 = n2-1 

Dc‡ii F hvPvB‡qi bgybvqb web¨vmB F web¨vm bv‡g cwiwPZ| 
F web¨vm m¤¢vebv A‡cÿK wb¤œiƒc- 

  f (F) = 

2/)(1

1
2

21

2

1

1

vv
v

v

F

Y

v

O

+















+

−
 

GLv‡b Yo n‡”Q aªæeK, hv v1 I v2 Gi Dci wbf©ikxj hv‡Z A‡cÿK †gvU AvqZb GK nq| 
Gi wPÎiƒc  

 

cvV 6.5 
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F w e b ¨v ‡ m i ˆe w kó ¨ (Properties of F-Distribution)  

K. GwU Awew”Qbœ Pj‡Ki web¨vm| 
L. GB web¨v‡mi Pj‡Ki gvb 0 †_‡K ∝ ch©šÍ| 
M. GB web¨v‡mi AvK…wZ ¯̂vaxbZvi gvÎvØ‡qi (v1 Ges v2 ) Gi Dci wbf©ikxj| 
N. GB web¨v‡mi AvK…wZ Wvbw`‡K eswKg Ges AwZ m~uPv‡jv| Z‡e v1 Ges v2 e„w×i mv‡_ Gi eswKgZv n«vm 

†c‡Z _v‡K| 

O. GB web¨v‡mi Mo = 
22

2

−v

v
 hLb v2>2 

P. G web¨v‡mi †f`vsK = 
2

2

2

21

21

2

2

)4()2(

)2(2

−−

−+

vvv

vvv
 hLb v2 > 4 

F w e b¨v ‡ m i e ¨e n v i (Uses of F-Distribution) 
 

wb‡¤œv³ †ÿ‡Î F web¨vm e¨eüZ nq:- 
K. KZK¸‡jv mgMÖ‡Ki M‡oi mgZv hvPvB‡q, 
L. ỳwU mgMÖ‡Ki †f`vsK hvPvB‡q, 
M. eûav ms‡kølvsK hvPvB‡q, 
N. wbf©ivsK hvPvB Ki‡Z, 
O. kZ©mv‡c‡ÿ F web¨vm n‡Z χ2, t I cwiwgZ web¨vm wbY©‡q| 

χχχχ
2222 w e b¨v ‡ m i m v ‡ _  z G es  t w e b¨v ‡ m i m ¤ú K © (Relation Between χχχχ

2222    and z, t Distributions) 

K. χ2 web¨v‡mi mv‡_ cwiwgZ web¨v‡mi m¤úK©: 
 ¯̂vaxbZvi gvÎv, v Gi gvb e„w×i mv‡_ mv‡_ χ2 web¨vm cwiwgZ web¨v‡mi w`‡K iƒcvšÍwiZ nq| Z‡e n ≥ 30 

n‡j cwiwgZ web¨v‡m (z web¨v‡m) iƒcvšÍwiZ nq| 

L. χ2 web¨v‡mi mv‡_ t web¨v‡mi m¤úK©: t = 

v

z

2χ
 ; χ2 = v

t

z
2

2

 
GLv‡b v = ¯̂vaxbZvi gvÎv| 

F w e b¨v ‡ m i m v ‡ _  z, t, χχχχ
2222 w e b¨v ‡ m i m ¤ú K © (Relation Between F and z, t, χχχχ

2222    Distributions)  

K . F w e b¨v ‡ m i m v ‡ _  z w e b¨v ‡ m i m ¤ú K ©: hw` v1 = 1Ges v2 → α nq Zvn‡j F web¨vm cwiwgZ web¨v‡m ( z 
web¨v‡m) iƒcvšÍwiZ nq| 

L.  F w e b¨v ‡ m i m v ‡ _  t w e b¨v ‡ m i m ¤ú K ©: v ¯̂vaxbZv gvÎv wewkó t Pj‡Ki eM© n‡”Q F PjK| A_©vr F = t
2 

 G‡ÿ‡Î v1 = 1 Ges v2 = v 
M.  F w e b¨v ‡ m i m v ‡ _  χχχχ

2222 w e b¨v ‡ mi m ¤ú K ©:  v1 I v2 ¯̂vaxbZv gvÎv wewkó 2

1χ  Ges 2

2χ   ỳwU ¯̂vaxb KvB eM© PjK 

n‡j F PjK n‡eÑ  F = 

2

2

2

1

2

1

v

v

χ

χ

 

 m v ims ‡ ÿ c  

1924 mv‡j R.A. Fisher me©cÖ_g GB hvPvB D™¢veb K‡ib| Zvi bvgvbymv‡i GB hvPvB‡qi bvgKiY Kiv nq F hvPvB|  

ỳwU mgMÖK n‡Z ¯̂vaxbfv‡e n1 I n2 AvKvi wewkó bgybv †bqv nj, hv‡`i †f`vsK nj h_vµ‡g 2

1s  Ges 2

2s | 
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c v‡ Vv Ë i g~j¨v q b  

i P b vg ~j K cÖkœ 
 

1. cÖZ¨vwkZ MYmsL¨v ej‡Z wK ey‡Sb? 
2. t web¨vm wK? Bnvi ˆewkó¨ wjLyb ? Bnv KLb e¨eüZ nq? 
3. z web¨vm I t web¨v‡mi g‡a¨ cv_©K¨ wjLyb| 
4. ¯̂vaxbZvi gvÎv ej‡Z wK ey‡Sb? 
5. KvB eM© hvPvB wK? Gi ˆewkó¨¸‡jv wK wK? KvB eM© cixÿv †Kv_vq e¨eüZ nq? Bnvi mv‡_ t web¨v‡mi m¤úK© 

wKiæc? 
6. F hvPvB wK? Gi ˆewkó¨¸‡jv wjLyb? GwU KLb e¨eüZ nq? Gi mv‡_ t I χ2 web¨v‡mi m¤úK© wKiæc? 
 
 


