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AcivwgwZK hvPvB c×wZ| hLb mgMÖ‡Ki web¨vm MVb ARvbv _v‡K Ges civwgwZ wbw ©̀ó wKsev Awbw ©̀ó _v‡K, ZLb 
web¨v‡mi MVb m¤ú‡K© GKwU Kíbv K‡i Zv hvPvB Kiv nq| Kíbv hvPvB‡qi GB c×wZ‡K ejv nq AcivwgwZK 
hvPvB c×wZ (Non-Parametric Test Method)| G ai‡bi hvPvB c×wZi g‡a¨ KvBeM© hvPvB ( χ2

 Test), wU (t), 
g¨vb ûBUwb hvPvB Ab¨Zg| 
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 AcivgvwÎK cixÿv 
Non- Parametric Test 
 
 
 

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• AcivgvwÎK cixÿv msÁv ej‡Z cvi‡eb| 
• AcivgvwÎK cixÿvi myweav Amyweav e¨vL¨v Ki‡Z cvi‡eb| 
• AcivgvwÎK cixÿvi e¨envi ev Í̄e Rxe‡b cÖ‡qvM Ki‡Z cvi‡eb| 

 
AcivgvwÎK ev AcivwgwZ cixÿvi msÁv 
Definition of Non- Parametric Tests 

civgvwÎK cixÿvq †Kvb bgybv †h mgMÖK n‡Z wbe©vPb Kiv nq Zvi †Kvb ˆewkó¨ ev civwgwZ m¤ú‡K© Abygvb Kiv 
nq| G‡ÿ‡Î mgMÖK KZK¸‡jv ˆewkó¨ †g‡b P‡j| †m¸‡jv n‡jv: 
(K) e›U‡bi ¯̂vfvweKZv (Normality of distribution): †h mgMÖK n‡Z bgybv wbe©vPb Kiv nq †m mgMÖ‡Ki 

wb‡ekb cwiwgZ n‡Z n‡e| 
(L) †f`vs‡Ki mgiƒcZv (Homogenity of Variances): †h mKj bgybvi Dci ch©‡eÿY Kiv n‡q‡Q †m¸‡jvi 

†f`vsK GKB iKg n‡e| 
(M) Awew”QbœZv (Continuity): G‡ÿ‡Î †h PjKwU cwigvc Kiv nq Dnv Awew”Qbœ cÖK…wZi n‡Z n‡e| 
Dc‡ii kZ© ev ˆewkó¨ we`¨gvb a‡i mgMÖ‡Ki civwgwZi Abygvb hvPvB KivB civgvwÎK cixÿv| 
†hgb: Z cixÿv, t cixÿv Ges F cixÿv| 
Ab¨w`‡K AcigvwÎK cixÿvq Gme kZ© we‡kl K‡i e›U‡bi ¯̂vfvweKZv c~iY Ki‡Z nq bv| G‡ÿ‡Î †Kvb bgybv †h 
mgMÖK n‡Z wbe©vPb Kiv nq †m mgMÖ‡Ki mywbw ©̀ó ˆewkó¨ m¤ú‡K© Kíbv Kiv nq bv| mvaviYZ: µg‡evaK 
(Ordinal) Ges bvgxq (Cardinal) gvc‡K cwigvcK…Z Z‡_¨i †ÿ‡Î Abygvb cixÿv Kiv‡K AcivgvwÎK cixÿv 
e‡j| †hgb: wPý NwUZ cixÿv (Sign Test), g¨vb-ûBUbx BD cixÿv (Mann-Whitney U Test), µzmK¨vj-
Iqvwjk GBP cixÿv (Kruskal Wallis H Test) BZ¨vw`| 
 

AcivgvwÎK cixÿvi myweavmg~n 
Advantages of Non-Parametric Tests 

(K) hw` bgybvi AvKvi Lye †QvU (mvaviYZ n ≤ 6) nq Ges wb‡ekb m¤ú‡K© mwVK aviYv bv _v‡K †m‡ÿ‡Î 
Abygvb hvPvB‡qi GKgvÎ Dcvq nj AcivgvwÎK cixÿv| 

(L) †h wb‡ekb n‡Z bgybv msMÖn Kiv nq †mB wb‡ek‡bi cÖK…wZ Rvbv bv _vK‡jI AcivgvwÎK cixÿ‡Yi gva¨‡g 
m¤¢vebv wbY©q Kiv hvq| 

(M) AcivgvwÎK cixÿvi gva¨‡g µg‡evaK Ges bvgxq gvc‡K cwigvcK…Z Z‡_¨i wbf©ikxjZv hvPvB Kiv hvq| 
(N) wewfbœ mgMÖK n‡Z Avjv`vfv‡e msM„nxZ bgybvi †ÿ‡Î AcivgvwÎK cixÿv e¨envi Kiv hvq| 
(O) AcivgvwÎK cixÿv Zzjbvg~jKfv‡e civgvwÎK cixÿvi †P‡q mnR Ges RwUjZv Kg| 
 

AcivgvwÎK cixÿvi Amyweavmg~n 
Disadvantages of Non-Parametric Tests 

(K) †hme Z‡_¨ civgvwÎK cwimsL¨vwbK g‡W‡ji mKj ˆewkó¨ we`¨gvb, †m‡ÿ‡Î AcivgvwÎK cixÿv e¨envi 
Ki‡j Z‡_¨i AcPq n‡e| G‡ÿ‡Î civgvwÎK cixÿvi †P‡q AcivgvwÎK Kg kw³ m¤úbœ| 

(L) AcivgvwÎK cixÿv mylg bq| 

cvV 7.1 
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(M) ms‡hvRb m¤ú‡K© GKwU we‡kl aviYv Qvov AcivgvwÎK cixÿvi †ÿ‡Î †f`vsK we‡køl‡Yi Rb¨ ms‡hvMdj 
cwigvc Kiv hvq bv| 

(N) AcivgvwÎK cixÿv mvaviYZ AvPiY weÁv‡bi †ÿ‡Î e¨eüZ nq weavq cwimsL¨v‡b Bnvi mxwgZ e¨envi| 
 
AcivgvwÎK cixÿv e¨envi 
Uses of Non-Parametric Tests 

AcivgvwÎK cixÿvi eûj e¨envi i‡q‡Q| wb‡¤œ D‡jøL Kiv n‡jv: 
(K) hyMj bgybvi cv_©‡K¨i wPý Rvbv _vK‡j AcivgvwÎK cixÿv e¨envi Kiv nq, 
(L) ỳB ev Z‡ZvwaK Ab‡cÿ bgybv GKB mgMÖK n‡Z †bIqv n‡q‡Q wKbv hvPvB‡q, 
(M) †Kvb cixÿ‡Yi bgybv ˆ`ePwqZ wKbv hvPvB‡h, 
(N) ỳwU Pj‡Ki ga¨Kvi m¤ú‡K©i cixÿv hvPvB‡q, 
(O) mvaviYZ mgMÖ‡Ki †Kvb ˆewkó¨ ev civwgwZi Dci Abygvb e¨ZxZ Ab¨ †Kvb wel‡qi Abygvb hvPvB‡q 

AcivgvwÎK cixÿv e¨envi Kiv nq| 
 

 mvims‡ÿc 

hw` bgybvi AvKvi Lye †QvU (mvaviYZ n ≤ 6) nq Ges wb‡ekb m¤ú‡K© mwVK aviYv bv _v‡K †m‡ÿ‡Î Abygvb 
hvPvB‡qi GKgvÎ Dcvq nj AcivgvwÎK cixÿv| AcivgvwÎK cixÿv mylg bq| hyMj bgybvi cv_©‡K¨i wPý Rvbv 
_vK‡j AcivgvwÎK cixÿv e¨envi Kiv nq| 
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 wPý NwUZ cixÿv  
Sign Tests 
 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• wP   ý NwUZ cixÿvi msÁv wjL‡Z cvi‡eb| 
• wP   ý NwUZ cixÿv cÖ‡qvM Ki‡Z cvi‡eb| 

 

wPýNwUZ cixÿv  
Sign Tests 
GB c×wZi bvgvbymv‡i eySv hvq †h, G‡ÿ‡Î msL¨vZ¥K cwigvc e¨envi bv K‡i eis wPý (†hvM ev we‡qvM) e¨envi 
Kiv nq| †h mg Í̄ M‡elbvq Z_¨‡K msL¨vZ¥Kfv‡e cÖKvk Kiv hvq bv †m‡ÿ‡Î G c×wZ LyeB Dc‡hvMx| GB 
cixÿv mvaviYZ †mme †ÿ‡Î e¨envi Kiv nq †hLv‡b Z_¨ hyMjfv‡e ch©‡eÿY Kiv nq Ges ỳ‡Uv wRwb‡mi g‡a¨ 
Zzjbv Kiv nq| 

awi Zzjbvaxb ỳwU PjK A I B Ges Zv‡`i cwigv‡ci cÖZxK x Ges y| G‡ÿ‡Î n msL¨K †Rvov gvb we‡ePbv Kiv 
nj| 
∴ ch©‡eÿYmg~n : (x1y1) (x2y2) , .............., (xnyn) 
Ges Dnv‡`i cv_©K¨mg~n: (x1-y1) (x2-y2) , .............., (xn-yn) 
wPýNwUZ cixÿvi wfwË nj cv_©K¨¸‡jvi wPýmg~n| hw` †RvovwU mg‡hvMx nq Zvn‡j cv_©K¨ n‡e k~b¨| k~b¨ cv_©K¨ 
wewkó †Rvov¸‡jv‡K MYbv n‡Z ev` w`‡Z nq Ges †mB Abymv‡i bgybvi AvKvi (n) n«vm cvq| hw` bgybvi AvKvi 
†QvU nq Zvn‡j wØc`x web¨v‡mi mvnv‡h¨ m¤¢vebv wbY©q Kiv nq| 

G‡ÿ‡Î bvw Í̄ Abygvb, Ho t π = 
2

1
 

awi abvZ¥K wPýhy³ †Rv‡oi msL¨v r Ges  π ¸iæ‡Z¡i Í̄i| 
GLb, n, r Ges π Gi wfwË‡Z wØc`x web¨v‡mi mvnv‡h¨ m¤¢vebv wbY©q Kiv nq| 
 
wm×všÍ : 
GKw`K wewkó cixÿv: 
K. Wvbw`K wewkó cixÿv : P(x ≥ r) ≤ α n‡j Ho eR©bxq n‡e| 
L. Wvbw`K wewkó cixÿv : P(x ≤ r) ≤ α n‡j Ho eR©bxq n‡e| 

ỳB w`K wewkó cixÿv: P(x ≥ r) ≤ 
2

α
 n‡j Ho eR©bxq n‡e| 

* hw` bgybvi AvKvi eo nq Zvn‡j wØc`x web¨v‡mi cwie‡Z© z test Gi gva¨‡g Abygvb hvPvB Kiv nh| Avevi 
ga¨gvi cixÿvI z test Gi mvnv‡h¨ Kiv hvq| 

G‡ÿ‡Î, z = 
σ

µ−x
 GLv‡b, µ = nπ = 

2

n
 

 σ  = )1( ππ −n  

   = 
















2

1

2

1
n  
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2

2
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   = 

2
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   = 
n
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  = 
4

n
 

  = 
4

n
 

  = 
2
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Z‡e continuity correction e¨envi Kiv n‡jÑ 

 z  = 
n

nx −± )5.0(2
 

  = 
n

nx −±12
 

hw` x < 
2

n
 nq Zvn‡j +1 Ges x > 

2

n
 n‡j -1 e¨envi Kiv n‡e| 

D`vniY:GKwU cÖwZôvb n‡Z 17 †Rvov Kg©Pvix‡K evQvB Kiv nj| cÖ‡Z¨K †Rvovi GKRb‡K 1g c×wZ‡Z Ges 
AciRb‡K 2q c×wZ‡Z cÖwkÿY †`qv nj Ges cÖwkÿY †k‡l cixÿv †bqv nj| cixÿvi djvdj wb‡¤œ †`Iqv 
n‡jvÑ 
 †Rvov A B C D E F G H I J K L M N O P Q 

1g c×wZ 65 68 70 63 73 75 72 78 64 73 79 80 67 64 62 74 82 

2q c×wZ 63 68 68 60 72 75 73 70 66 70 77 78 63 65 60 74 78 

wPýNwUZ cixÿv e¨envi K‡i (K) c×wZ ỳwU mgvb Kvh©Kix (L) 1g c×wZ 2q c×wZ A‡cÿv AwaK Kvh©Kix wKbv 
5% Zvrch© Í̄‡i cixÿv Kiæb| 

mgvavb : (K) bvw Í̄ Abygvb, Ho : π = 0.5 A_©vr c×wZ ỳwU mgvb Kvh©Kix| 
weKí Abygvb, HA : π ≠ 0.5 A_©vr c×wZ ỳwU mgvb Kvh©Kix bq| 
awi 1g c×wZi djvdj X1 Ges 2q c×wZ djvdj X2 | 
AZGe djvd‡ji ga¨Kvi cv_©K¨ (x1-x2) wb‡¤œ †`Iqv n‡jv: 
2, 0, 2, 3, 1, 0, -1, 8, -2, 3, 2, 2, 4, -1, 2, 0, 4 

†h‡nZz 17 †Rvov Z‡_¨ cv_©‡K¨i g‡a¨ 11wU abvZ¥K Ges 3wU k~b¨| 
AZGe r = 11 Ges n = 17-3 = 14| 
GLb wØc`x web¨v‡mi mvnv‡h¨ m¤¢vebv, 
P(X≥11) = 014

14

14113

13

14212

12

14311

11

14 )5.0()5.0()5.0()5.0()5.0()5.0()5.0()5.0( CCCC +++   

  = 0.022217 + 0.005554 + 0.000854 + 0.000061 

  = 0.0287 

 

†h‡nZz HA : π ≠ 0.5| AZGe cixÿvwU ỳB w`K wewkó| 
†`Iqv Av‡QÑ 
¸iæ‡Z¡i Í̄i, α = 5% = 0.05 
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∴ 
2

05.

2
=

α
 

= 0.025 

†h‡nZz P (x ≥ 11) > 
2

α
 

AZGe bvw Í̄ Abygvb (Ho) MÖnYxq| A_©vr c×wZ ỳwU mgvb Kvh©Kix| 
(L) bvw Í̄ Abygvb, Ho : π = 0.5 A_©vr 1g c×wZ 2q c×wZ A‡cÿv AwaK Kvh©Kix bq| 
weKí Abygvb, HA : π > 0.5 A_©vr 1g c×wZ 2q c×wZ A‡cÿv AwaK Kvh©Kix| 
K Ask Abymv‡i P (x ≥ 11) = 0.0287 
†h‡nZz HA : π > 0.5| AZGe cixÿvwU GKw`K (Wvbw`K) wewkó| 
†`Iqv Av‡Q ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 

†h‡nZz P (x ≥ 11) < α 
AZGe bvw Í̄ Abygvb (Ho) eR©bxq| A_©vr 1g c×wZ 2q c×wZi †P‡q AwaK Kvh©Kix| 
 

 mvims‡ÿc 

wPýNwUZ cixÿv c×wZi bvgvbymv‡i eySv hvq †h, G‡ÿ‡Î msL¨vZ¥K cwigvc e¨envi bv K‡i eis wPý (†hvM ev 
we‡qvM) e¨envi Kiv nq| †h mg Í̄ M‡elbvq Z_¨‡K msL¨vZ¥Kfv‡e cÖKvk Kiv hvq bv †m‡ÿ‡Î G c×wZ LyeB 
Dc‡hvM| GB cixÿv mvaviYZ †mme †ÿ‡Î e¨envi Kiv nq †hLv‡b Z_¨ hyMjfv‡e ch©‡eÿY Kiv nq Ges ỳ‡Uv 
wRwb‡mi g‡a¨ Zzjbv Kiv nq| 
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 g¨vb ûBUwb BD cixÿv 
Mann - Whitney U Test 
 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• g¨vb ûBUwb BD cixÿvi msÁv ej‡Z cvi‡eb| 
• g¨vb ûBUwb BD cixÿv cÖ‡qvM Ki‡Z cvi‡eb| 

 
g¨vb - ûBUwb BD cixÿv 
Mann - Whitney U Test 

ỳwU Ab‡cÿ bgybvi ga¨Kvi cv_©K¨ cixÿv Kivi Rb¨ Ges ỳwU bgybv †h ỳwU mgMÖK n‡Z †bIqv n‡q‡Q Zv‡`i 
Pj‡Ki web¨vm GKB wKbv cixÿv Kivi Rb¨ me©cÖ_g e¨eüZ cixÿv nj g¨vb-ûBUwb U cixÿv| D³ cixÿvi 
avcmg~nÑ 
avc-1 : ỳwU bgybv Z_¨¸‡jv‡K GKÎ K‡i †QvU †_‡K eo µgvbymv‡i mvwR‡q µwgK gvb wbY©q Ki‡Z n‡e| 
avc -2 : cÖ‡Z¨K bgybvi µwgK gvb Avjv`vfv‡e Dc ’̄vcb Ki‡Z n‡e| AZ:ci cÖ‡Z¨K bgybvi µwgK gv‡bi mgwó 
wbY©q Ki‡Z n‡e| 
avc - 3: g¨vb-ûBUwb U bgybvR gvb wbY©q Ki‡Z n‡e| Gi m~Î: 

   U = n1n2 + 1
11

2

)1(
R

nn
−

+
 

GLv‡b  n1 = 1g bgybvi AvKvi 
  n2 = 2q bgybvi AvKvi 
  R1 = 1g bgybvi µwgK gv‡bi mgwó 
 

avc - 4: hw` cÖ‡Z¨K bgybvi AvKvi Kgc‡ÿ 8 nq Zvn‡j U Gi web¨vm cwiwgZ web¨v‡m iƒcvšÍwiZ n‡e| 

G‡ÿ‡Î  z = 
u

uU

σ

µ−
 

GLv‡b, µu = 
2

21nn
 

  σu
2
 = 

12

)1( 2121 ++ nnnn
 

 

avc - 5: wm×všÍ: 

GKcvwk¦©K cixÿvt 

K. Wvbw`K wewkó cixÿv : z wbY©xZ < −zα n‡j Ho eR©bxq n‡e| 

L. evgw`K wewkó cixÿv : z wbY©xZ>  zα n‡j Ho eR©bxq n‡e| 
wØcvwk¦©K cixÿvt 

z wbY©xZ < - zα/2 A_ev z wbY©xZ > zα/2 n‡j Ho eR©bxq n‡e| 

cvV 7.3 
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D`vniY: ỳwU cÖwZôvb n‡Z wbe©vwPZ ỳwU bgybvi ª̀e¨¸‡jvi kw³ wb¤œiƒc: 
cÖwZôvb - 1 cÖwZôvb - 2 

18.3, 16.4, 22.7, 17.8, 18.9, 25.3, 16.1, 24.2 12.6, 14.1, 20.5, 10.7, 15.9, 19.6, 12.9, 15.2, 11.8, 147 

ỳwU bgybvi kw³i g‡a¨ cv_©K¨ Av‡Q wKbv 5% ¸iæ‡Z¡i Í̄‡i cixÿv Kiæb| 

mgvavb: bvw Í̄ Abygvb, Ho : ỳwU bgybvi kw³i g‡a¨ cv_©K¨ †bB| 
weKí Abygvb, HA : ỳwU bgybvi kw³ g‡a¨ cv_©K¨ Av‡Q| 
wb‡¤œ g¨vb-ûBUwb U cixÿvi gva¨‡g Abygvb hvPvB Kiv njÑ 
 
avc -1: wb‡¤œ bgybv ỳwUi Z_¨¸‡jv GK‡Î †QvU †_‡K eo µgvbymv‡i mvwR‡q µwgK gvb wbY©q Kiv n‡jvÑ 
 

Z_¨ 10.7 11.8 12.6 12.9 14.1 14.7 15.2 15.9 16.1 16.4 17.8 18.3 18.9 19.6 20.5 22.7 24.2 25.3 

µwgK gvb 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

 
avc-2: wb‡¤œ cÖ‡Z¨K bgybvi µwgK gvb Avjv`vfv‡e Dc ’̄vcb K‡i Zv‡`i mgwó †ei Kiv n‡jvÑ 

cÖwZôvb-1  cÖwZôvb-2 
ª̀e¨ µwgK gvb  ª̀e¨ µwgK gvb 

18.3 12  12.6 3 

16.4 10  14.1 5 

22.7 16  20.5 15 

17.8 11  10.7 1 

18.9 13  15.9 8 

25.3 18  19.6 14 

16.1 9  12.9 4 

24.2 17  15.2 7 

 †gvU = 106  11.8 2 

   14.7 6 

    †gvU = 65 
 
GLv‡b n1 = 8 Ges n2 = 10 | Zv‡`i µwgK gv‡bi mgwó h_vµ‡g R1 = 106 Ges R2 = 65| 
avc-3: g¨vb-ûBUwb U Gi bgybvR gvb, 

 U = n1n2 + 1
11

2

)1(
R

nn
−

+
 

  = (8) (10) + 106
2

)18(8
−

+
 

  = 80 + 10636−  

  = 116-106 = 10 

 

avc-4: Avgiv Rvwb z = 
u

uU

σ

µ−
 

GLv‡b, µu = 
2

21nn
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  = 
2

)10)(8(
 

  = 
2

80
 

  = 40  

Ges σu
2
  = 

12

)1( 2121 ++ nnnn
 

  =
12

)1108)(10)(8( ++

 

  = 
12

)19)(80(
 

  = 126.67 

∴ σu   = 67.126  

 = 11.25 

 

∴ z  = 
25.11

4010 −
 

 = -2.67 

∴ z  Gi wbY©xZ gvb = - 2.67 

 
avc-5: GLv‡b ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 

†h‡nZz cixÿvwU wØcvwk¦©K| 

∴ 
2

05.

2
=

α
= 0.025 

 

∴ z-Gi ZvwË¡K gvb ± 1.96 

avc-6 : †h‡nZz z  Gi wbY©xZ gvb Dnvi ZvwË¡K gvbØ‡qi g‡a¨ †bB| AZGe bvw Í̄ Abygvb eR©bxq| A_©vr ỳwU 
bgybvi kw³i g‡a¨ cv_©K¨ Av‡Q| 
 

 mvims‡ÿc 

ỳwU Ab‡cÿ bgybvi ga¨Kvi cv_©K¨ cixÿv Kivi Rb¨ Ges ỳwU bgybv †h ỳwU mgMÖK n‡Z †bIqv n‡q‡Q Zv‡`i 
Pj‡Ki web¨vm GKB wKbv cixÿv Kivi Rb¨ me©cÖ_g e¨eüZ cixÿv nj g¨vb-ûBUwb U cixÿv| Gi m~Î:  

U = n1n2 + 1
11

2

)1(
R

nn
−

+
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 µzmK¨vj Iqvwjm GBP Ges  AbyµwgK NUb cixÿv  
Kruskal - Wallis H Test and Run Test 
 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• µzmK¨vj Iqvwjm GBP cixÿvi msÁv ej‡Z cvi‡eb| 
• µzmK¨vj Iqvwjm GBP cixÿvi cÖ‡qvM Ki‡Z cvi‡eb| 
• AbyµwgK NUb cixÿvi msÁv wjL‡Z cvi‡eb| 
• AbyµwgK NUb cixÿv cÖ‡qvM Ki‡Z cvi‡eb| 

 

 

µzmK¨vj-Iqvwjm H cixÿv 
Kruskal - Wallis H Test 

ỳwU bgybv GKB RvZxq mgMÖK n‡Z †bIqv n‡q‡Q wKbv cixÿvi †ÿ‡Î g¨vb-ûBUwb U cixÿv e¨eüZ nq| 
Ab¨w`‡K †h c×wZi mvnv‡h¨ k msL¨K ( ỳ‡qi AwaK) bgybv GKB mgMÖK †bIqv n‡q‡Q wKbv hvPvB Kiv nq ZvB 
µzmK¨vj Ñ Iqvwjm H cixÿv| G‡K ms‡ÿ‡c H cixÿv ejv nq| 
awi k msL¨K bgybvi AvKvi mg~n n1, n2, ...., nk Ges Zv‡`i µwgK gv‡bi mgwó mg~n h_vµ‡g R1, R2, ......, Rk| 
∴ µzmK¨vj -Iqvwjm H cixÿvi m~ÎÑ 

 H = )1(3
)1(

12
2

1
+−Σ

+ =
n

n

R

nn j

j
k

j
 

GLv‡b  k = bgybvi msL¨v| 
   nj= j Zg bgybvq bgybvi AvKvi 
   n= n1+ n2+ .... + nk 
  Rj = j Zg bgybvi µwgK gv‡bi mgwó 
wm×všÍ : hw` H > χ

2
(k-1).α nq Zvn‡j bvw Í̄ Abygvb, Ho eR©bxq n‡e| Ab¨_vq bvw Í̄ Abygvb MÖnYxq n‡e| GLv‡b k-

1 n‡”Q ¯̂vaxbZvi gvÎv Ges α n‡”Q ¸iæ‡Z¡i Í̄i| 
we: ª̀: hw` bgybvq AšÍf©~³ Z‡_¨i g‡a¨ UvB _v‡K Zvn‡j Dc‡ii wb‡q cÖvß H Gi gvb hv nIqv DwPZ Zvi †P‡q Kg 
nq| G‡ÿ‡Î ms‡kvwaZ H wbY©q Kiv nq| Gi m~ÎÑ 

  Hc = 

nn

TT

H

−

−Σ
−

3

3 )(
1

 

GLvb T = †Kvb Z‡_¨i UvB nevi msL¨ 
D`vniY: wZbwU bgybvi Z_¨ wb‡¤œ †`qv n‡jvt 
1g bgybv 35, 24, 30, 43 

2q bgybv 44, 42, 46 

3q bgybv 28, 15, 23, 38, 18 

bgybv¸‡jv GKB mgMÖK n‡Z †bIqv n‡q‡Q wKbv (K) 5% Ges (L) 1% ¸iæ‡Z¡i Í̄‡i cixÿv Kiæb| 
mgvavb:  bvw Í̄ Abygvb, Ho : bgybv¸‡jv GKB mgMÖK n‡Z †bIqv n‡q‡Q| 
  weKí Abygvb, HA : bgybv¸‡jv GKB mgMÖK n‡Z †bIqv nq bvB| 
 

wb‡¤œ µzmK¨vj-Iqvwjm H cixÿvi mvnv‡h¨ Abygvb hvPvB Kiv n‡jvtÑ 

cvV 7.4 
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avc-1t cÖ`Ë Z_¨mg~n‡K wb‡¤œ D”P µgvbymv‡i mvwR‡q µwgK gvb (Rank) wbY©q Kiv n‡jvÑ 
Z_¨ 15 18 23 24 28 30 35 38 42 43 44 46 

µwgK gvb 1 2 3 4 5 6 7 8 9 10 11 12 

 
avc-2: wb‡¤œ cÖ‡Z¨K bgybvi µwgKgvb Avjv`vfv‡e Dc ’̄vcb K‡i Zv‡`i mgwó †ei Kiv n‡jvÑ 

bgybv Z_¨ mgwó (Rj) 

1g 7, 4, 6, 10 27 

2q 11, 9, 12 32 

3q 5, 1, 3, 8, 2 19 

GLv‡b n1 = 4, n2 = 3 Ges n3 = 5 

  R1 = 27, R2 = 32 Ges R3 = 19 

  ∴n = n1 + n2 + n3 = 4 + 3 + 5 = 12 

avc-3 : µzmK¨j-Iqvwjm H Gi bgybvR gvb, 
 

 H = )1(3
)1(

12
2

1
+−Σ

+ =
n

n

R

nn j

j
k

j
 

  = )112(3
5

)19(

3

)32(

4

)27(

)112(12

12 222

+−







++

+
 

  = [ ] 3920.7233.34125.182
156

12
−++  

  = [ ] 3978.595
156

12
−  

  = 45.43-39 

  = 6.83 

 

avc-4: wm×všÍ: 
GLv‡b ¯̂vaxbZvi gvÎv, v = k-1 = 3-1 = 2 ∴ bgybvi msL¨v, k = 3 

(K) ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 

 ∴χ
2 Gi ZvwË¡Kgvb, χ2

2,0.05 = 5.991 

†h‡nZz H > χ2
2,0.05| AZGe bvw Í̄ Abygvb eR©bxq| A_©vr bgybv¸‡jv GKB msgMÖK n‡Z †bIqv nq bvB| 

(L) ¸iæ‡Z¡i Í̄i, α = 1% = 0.01 

 ∴χ
2 Gi ZvwË¡Kgvb, χ2

2,0.01 = 9.21 

†h‡nZz H < χ2
2,0.05| AZGe bvw Í̄ Abygvb MÖnYxq| A_©vr bgybv¸‡jv GKB msgMÖK n‡Z †bIqv n‡q‡Q| 
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AbyµwgK NUb cixÿv 
Run Test 

ˆ`e bgybvq‡bi Rb¨ †Kvb cwimsL¨vwbK cixÿv BwZc~‡e© Av‡jvwPZ nq bvB| †Kvb bgybvi ˆ`evqb †h cwimsL¨vwbK 
cixÿvi mvnv‡h¨ hvPvB Kiv nq Zv‡K AbyµwgK NUb cixÿv (Run Test) e‡j| †hgbt †Kvb wU‡KU KvD›Uv‡i cyiæl 
I gwnjvi Ae ’̄vb ˆ`ePwqZ wKbv cixÿvwU AbyµwgK NUb cixÿvi mvnv‡h¨ hvPvB Kiv nq| 
cixÿvi avcmg~n:  
1g avc t Abyµ‡gi (Run) msL¨v wbY©q Ki‡Z n‡e| Abyµg n‡”Q mgRvZxq wP‡ýi avivevwnK AbyMgb †h¸‡jvi 
c~‡e© ev c‡i wfbœ cÖKv‡ii wPý _v‡K| †hgb t GKwU gy ª̀v 10 wb‡ÿ‡c djvdj¸‡jv cvIqv †Mj- 
 H H H T T H H T T T 

G‡ÿ‡Î Abyµ‡gi msL¨v, R = 4, H-Gi msL¨v, n1 = 5 Ges T Gi msL¨v, n2 = 5| 
 
2q avc t hw` n1 Ges n2 Gi msL¨v 20 ev Zvi Kg nq Zvn‡j n1 I n2 Gi gvb Ges ¸iæ‡Z¡i Í̄‡ii mvnv‡h¨ mviYx 
n‡Z R Gi ZvwË¡K gvb wbY©q Ki‡Z n‡e| 
hw` R Gi ch©‡ewÿZ gvb R Gi †Uwe‡ji gvbØ‡qi †QvU gvbwUi mgvb ev Kg A_ev eo gvbwU mgvb ev †ewk n‡j 
bvw Í̄ Abygvb eR©Yxq n‡e| 
hw` n1 ev n2 Gi msL¨v 20 Gi AwaK nq Zvn‡j wb‡¤œi m~‡Î mvnv‡h¨ z Gi gvb wbY©q Ki‡Z n‡e| 

  z = 
r

rR

σ

µ−
 

GLv‡b  µr  = 1
2 21 +

n

nn
 

  σr = 
)1(

)2(2
2

2121

−

−

nn

nnnnn
 

hw` r ≥ 35 nq Zvn‡jÑ 

  z = 
r

rhR

σ

µ−+
 

G‡ÿ‡Î R < µr n‡j h = 0.5 n‡e Ges  R >µr n‡j h = -0.5 n‡e| 
 
D`vniY: GK mvwi e„ÿ †ivM wbY©‡qi D‡Ï‡k¨ cixÿv Kiv n‡jv| †ivMgy³ I †ivMhy³ e„‡ÿi Abyµg wb¤œiƒcÑ 
 H H H H I H I I I H I I I H H H H H I I I I 

†ivMgy³ e„‡ÿi Ae ’̄vb ˆ`ePwqZ wKbv 5% ¸iæ‡Z¡i Í̄‡i cixÿv Kiæb| 
 
mgvavb t  bvw Í̄ Abygvb, Ho :  †ivMgy³ e„‡ÿi Ae ’̄vb ˆ`ePwqZ| 
  weKí Abygvb, HA : †ivMgy³ e„‡ÿi Ae ’̄vb ˆ`ePwqZ bq| 
avc-1:  †`Iqv Av‡Q, †ivMgy³ I †ivMhy³ e„‡ÿi AbyµgÑ 
H H H H I H I I I H I I I H H H H H I I I I 

 

GLv‡b Abyµ‡gi msL¨v, R = 8; †ivMgy³ e„ÿ (H) Gi msL¨v, n1 = 11; †ivMhy³ e„ÿ (I) Gi msL¨v, n2 = 11 Ges 
n = 11+11=22 
avc-2: †h‡nZz n1 = 11 < 20 Ges n2 = 11< 20 
†`qv Av‡Q ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 

  ∴ R -Gi ZvwË¡K gvb = 7 Ges 17 
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avc-3 : †h‡nZz R Gi gvb (8) Dnvi ZvwË¡K gvb 7 A‡cÿv eo wKš‘ 17 A‡cÿv †QvU| AZGe bvw Í̄ Abygvb 
MÖnYxq| A_©vr †ivMgy³ e„‡ÿi Ae ’̄vb ˆ`ePwqZ| 
 

 mvims‡ÿc 

ỳwU bgybv GKB RvZxq mgMÖK n‡Z †bIqv n‡q‡Q wKbv cixÿvi †ÿ‡Î g¨vb-ûBUwb U cixÿv e¨eüZ nq| 
Ab¨w`‡K †h c×wZi mvnv‡h¨ k msL¨K ( ỳ‡qi AwaK) bgybv GKB mgMÖK †bIqv n‡q‡Q wKbv hvPvB Kiv nq ZvB 

µzmK¨vj Ñ Iqvwjm H cixÿv| µzmK¨vj -Iqvwjm H cixÿvi m~Î: H = )1(3
)1(

12
2

1
+−Σ

+ =
n

n

R

nn j

j
k

j
| GQvov 

ˆ`e bgybvq‡bi Rb¨ †Kvb cwimsL¨vwbK cixÿv BwZc~‡e© Av‡jvwPZ nq bvB| †Kvb bgybvi ˆ`evqb †h 
cwimsL¨vwbK cixÿvi mvnv‡h¨ hvPvB Kiv nq Zv‡K AbyµwgK NUb cixÿv (Run Test) e‡j| hw` n1 ev n2 Gi 

msL¨v 20 Gi AwaK nq Zvn‡j wb‡¤œi m~‡Î mvnv‡h¨ z Gi gvb wbY©q Ki‡Z n‡e| Gi m~Î: z = 
r

rR

σ

µ−  
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 w¯úqvig¨v‡bi ¸YvµwgK ms¯ªe cixÿv  
Spearman's Rank Correlation Test 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• w¯úqvig¨v‡bi ¸YvµwgK ms¯ªe cixÿvi msÁv wjL‡Z cvi‡eb| 
• w¯úqvig¨v‡bi ¸YvµwgK ms¯ªe cixÿvi cÖ‡qvM Ki‡Z cvi‡eb| 

 

w¯úqvig¨v‡bi ¸YvµwgK ms ª̄e cixÿv 
Spearman's Rank Correlation Test 

ỳwU Pj‡Ki ga¨Kvi mn-m¤úK© cixÿv Kivi Rb¨ AcivgvwÎK cixÿv e¨envi Kiv nq| hw` PjKØ‡qi cwigvc 
msL¨vZ¥Kfv‡e cÖKvk Kiv bv hvq, eis i¨vswKs (¸YvµwgK) gvb Rvbv _v‡K, Zvn‡j †h cixÿvi mvnv‡h¨ PjKØ‡qi 
ga¨Kvi mnm¤úK© hvPvB Kiv nq ZvB w¯úqvig¨v‡bi ¸YvbyµwgK ms ª̄e cixÿv| Gi avcmg~nÑ 

avc-1 t  cÖ_‡g ¸YvµwgK ms‡køl (R) wbY©q Ki‡Z n‡e| GwU wbY©‡qi m~Î wb¤œiƒcÑ 

  R = 1 - 
)1(

6
2

2

−

Σ

nn

d
 

GLv‡b  
  d = R1-R2 

  R1 = 1g Pj‡Ki µg (Rank) 
  R2 = 2q Pj‡Ki µg (Rank) 
  n = cÖ‡Z¨K Pj‡Ki msL¨v 

avc-2 t GLb ¸iæ‡Z¡i Í̄i (α) Ges n Gi mvnv‡h¨ R Gi ZvwË¡K gvb mviYx n‡Z wbY©q Ki‡Z n‡e| 

avc-3 t hw` R Gi wbY©xZ gvb Dnvi ZvwË¡K gvb A‡cÿv eo nq Zvn‡j bvw Í̄ Abygvb (Ho) eR©bxq n‡e| Ab¨_vq 
MÖnYxq n‡e| 

avc-4 t hw` n > 50 nq Zvn‡j bgybvRgvb z n‡eÑ 
  z = R 1−n  

hw` z Gi wbY©xZ gvb Dnvi ZvwË¡K gvb A‡cÿv eo nq Zvn‡j bvw Í̄ Abygvb (Ho) eR©bxq n‡e| 
 
D`vniY-1 : ỳRb wePviK KZ©„K †Kvb GKwU cÖwZ‡hvwMZvq AskMÖnYKvix‡`i i¨vswKs (¸YvbyµwgK) gvb wb¤œiƒct 
1g wePviK 1 2 3 4 5 6 7 8 9 10 

2q wePviK 1 4 3 2 7 10 6 9 8 5 

 
wePviKØ‡qi iv‡qi g‡a¨ mvgÄm¨ Av‡Q wKbv 5% ¸iæ‡Z¡i Í̄‡i cixÿv Kiæb| 
bvw Í̄ Abygvb, Ho : wePviKØ‡qi iv‡qi g‡a¨ mvgÄm¨Zv Av‡Q| 
weKí Abygvb, HA : wePviKØ‡qi iv‡qi g‡a¨ mvgÄm¨Zv †bB| 
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wb‡¤œ w¯úqvig¨v‡bi ¸YvbyµwgK ms‡køl cixÿvi mvnv‡h¨ Abygvb hvPvB Kiv n‡jvÑ 
mviYx 

1g wePvi‡Ki 
¸YvµwgK gvb (R1) 

2q wePvi‡Ki 
¸YvµwgK gvb (R2) 

d = R1-R2 d
2 

1 1 0 0 

2 4 -2 4 

3 3 0 0 

4 2 2 4 

5 7 -2 4 

6 10 -4 16 

7 6 1 1 

8 9 -1 1 

9 8 1 1 

10 5 5 25 

   Σd
2
= 56 

 

avc-1 t ¸YvbyµwgK ms‡køl, 

  R  = 1 - 
)1(

6
2

2

−

Σ

nn

d
 

   = 1 - 
)110(10

)56(6
2 −

 

   = 1 - 
990

336
 

   = 0.66 
 

avc-2 t GLv‡b n = 10 
†`qv Av‡Q ¸iæ‡Z¡i Í̄i, α = 5% = 0.05 

  ∴ R-Gi ZvwË¡K gvb = 0.648 
avc-3 : †h‡nZz R Gi wbY©xZ gvb (0.66) Zvi ZvwË¡K gvb (0.648) A‡cÿv eo| AZGe bvw Í̄ Abygvb (Ho) 

eR©bxq| A_©vr wePviKØ‡qi iv‡qi g‡a¨ mvgÄm¨Zv †bB| 
 

 mvims‡ÿc 

ỳwU Pj‡Ki ga¨Kvi mn-m¤úK© cixÿv Kivi Rb¨ AcivgvwÎK cixÿv e¨envi Kiv nq| hw` PjKØ‡qi cwigvc 
msL¨vZ¥Kfv‡e cÖKvk Kiv bv hvq, eis i¨vswKs (¸YvµwgK) gvb Rvbv _v‡K, Zvn‡j †h cixÿvi mvnv‡h¨ 
PjKØ‡qi ga¨Kvi mnm¤úK© hvPvB Kiv nq ZvB w¯úqvig¨v‡bi ¸YvbyµwgK ms¯ªe cixÿv| Gi m~Î:  

R = 1 - 
)1(

6
2

2

−

Σ

nn

d  
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cv‡VvËi g~j¨vqb  

iPbvg~jK cÖkœ 
 
 
 
 

1.  AcivgvwÎK cixÿv Kv‡K e‡j| 
2.  AcivgvwÎK cixÿvi myweav I Amyweav¸‡jv wjLyb| 
3.  AcivgvwÎK cixÿvi e¨envi wjLyb| 
4.  wewfbœ AcivgvwÎK cixÿvi c×wZmg~n eY©bv Kiæb| 
 


