
 

 
 
 
 

 
wbðqZvi mxgv I cÖKí hvPvB 

(Confidence Interval I Test of Hypothesis) 
 
 
 
 
 
Z_¨wek¦ †_‡K bgybvq‡bi gva¨‡g bgybv msMÖn K‡i H bgybv we‡køl‡Yi gva¨‡g Z_¨ we‡k¦i cÖK…wZ 
m¤ú‡K© aviYv cvIqv hvq| Z_¨we‡k¦i civgvb mg~‡ni wbiƒwcZ gvb G‡`i cÖK…Z gv‡bi 
KvQvKvwQ wKbv GUv cix¶v Kivi c×wZB n‡”Q cÖKí hvPvB| cÖKí hvPvB‡qi c~‡e© civgvb 
m¤ú‡K© Kíbv Ki‡Z nq hv‡K cÖKí ejv nq| Z_¨ gv‡bi wfwË‡Z G cÖKí M„nxZ ev evwZj n‡e 
G m¤ú‡K© wm×všÍ †bqvi cwimsL¨vwbK c×wZ n‡jv cÖKí hvPvB c×wZ| G BDwb‡U Avgiv cÖKí 
hvPvB, z I t Afx¶v wbY©q BZ¨vw` m¤ú‡K© Av‡jvPbv Ki‡ev|  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G BDwb‡Ui cvV¸‡jv n‡”Q t  
� cvV-11.1 t cÖKí hvPvB aviYv 
� cvV-11.2 t ¯^vaxbZvi gvÎv, wbðqZvi gvÎv I msÁvmg~n 

� cvV-11.3 t z I t Afx¶v : gvb wba©viY I m¤úK© Ges wbðqZvi mxgv 
� cvV-11.4 t GK cÖvšÍxq I `yB cÖvšÍxq hvPvB 
� cvV-11.5 t cÖKí hvPvB I Av‡jvPbv  
 

11 



evsjv‡`k Dš§y³ wek¦we`¨vjq 

÷¨vwUw÷Km& di BK‡bvwgKm&  183 

 

 
 

cÖKí hvPvB aviYv 
(Concept of test Hypothesis) 

 
 
G cvV †k‡l Avcwb ej‡Z cvi‡eb- 
� cwimsL¨vwbK cÖKí hvPvB wK  
� cÖK‡íi we¯ÍvwiZ Av‡jvPbv  
 
cwimsL¨vwbK AbywgwZi (Statistical inference) GKwU AZ¨šÍ ¸iyZ¡c~Y© Ask n‡jv cÖKí 
hvPvB| cwimsL¨vwbK AbywgwZi j¶¨ n‡jv bgybv‡Ri ˆewkó¨ Abyhvqx mgMÖ‡Ki civgv‡bi 
m¤ú‡K© wm×všÍ MÖnY| wewfbœ ch©‡e¶‡Yi mvnv‡h¨ wewfbœ Pj‡Ki g‡a¨ MvwYwZK m¤ú‡K©i bgybvR 
†_‡K cÖvß cÖv°wjZ gvb¸‡jvi msL¨vZvwË¡K MÖnY‡hvM¨Zv wePv‡ii Rb¨ Ggb wKQy wewai cÖ‡qvRb 
nq hvi mvnv‡h¨ cÖv°wjZ gvb¸‡jv MÖnY Kiv n‡e wKbv †m wel‡q wm×všÍ †bq| G‡¶‡Î myweav 
nZ hw` mgMÖ‡Ki civgvb Rvbv _v‡K Z‡e bgybvR †_‡K cÖvß gv‡bi Zzjbv Kiv †hZ| wKš‘ 
ev¯Í‡e civgv‡bi gvb Rvbv _v‡K bv| ZvB KZ¸‡jv Kíbvi Ici wbf©i Ki‡Z nq| Z_¨ we‡k¦i 
civgvb m¤ú‡K© G Kíbv¸‡jv‡K cÖKí ejv nq| †Kv‡bv Z_¨ we‡k¦i mg m¤¢e Dcv‡q M„nxZ 
bgybvi mvnv‡h¨ †h cÖKí wePvi Kiv nq Zv n‡jv bvw¯Í (null) cÖKí| GLv‡b bvw¯Í kãwU cÖK…Z 
I cÖKwíZ gv‡bi g‡a¨ †Kv‡bv cv_©K¨ †bB ev G cv_©‡K¨i gvb n‡jv k~b¨| ZvB G cÖKí‡K H0 

Øviv m~wPZ Kiv nq| Z_¨ we‡k¦i civgv‡bi cªK…Z gvb m¤ú‡K© cÖKí KLbI cÖ¯‘Z Kiv KwVb 
nq| Avevi A‡bK¸‡jv cÖKwíZ gvb bgybv‡Ri gv‡bi mv‡_ mvgÄm¨c~Y© nq Ges †m‡¶‡Î 
A‡bK¸‡jv m¤¢e cÖKí †_‡K wm×vš— MÖn‡Yi mgm¨v †`Lv †`q| G mgm¨v Gov‡bvi Rb¨ 
bgybv‡Ri cÖK…Z gvb k~b¨ †bqv hvq A_©vr H0:θ=0| †h †Kv‡bv bvw¯Í cÖK‡í GKwU wecixZ 
cÖKí wePvi Kiv nq Zv‡K weKí cÖKí e‡j| weKí cÖKí‡K H1 ev Ha Øviv m~wPZ Kiv nq| 
Ges G‡¶‡Î H1 ev Ha :θ≠0, θ>0, θ<0, †h †Kv‡bv cÖKv‡ii n‡Z cv‡i| cÖKí `yÕ ai‡bi 
nq| 
1| mij cÖKí (Simple hypothesis) 
2| †hŠwMK cÖKí (Composite hypothesis) 
 
mij cÖKí (Simple hypothesis) : †h cÖK‡í †Kv‡bv wb‡ek‡b Zvi Av‡cw¶K iƒc I 
bgybvR m¤ú~Y© iƒ‡c wbw`©ó _v‡K Zv‡K mij cÖKí e‡j A_©vr 
H0 : θ=θ0 ;  
H1 : θ= θ1 cÖKíwU mij 
 
†hŠwMK cÖKí (Composite hypothesis) : †Kv‡bv cÖKí mij bv n‡j Zv‡K †hŠwMK cÖKí 
e‡j| D`vniY ¯^iƒc : bvw¯Í Kíbv- 
H0 : θ ≠ θ0 

Ha : θ>θ1, or θ<θ1 GKwU †hŠwMK cÖKí|  

Z_¨ we‡k¦i civgvb m¤ú‡K© cÖKí wePv‡ii †¶‡Î †h cÖwµqv MÖnY Kiv nq Zv n‡jv gyL¨ I weKí 
cÖKí¸‡jv MVb Kiv| Gici wePv‡ii h_v_©Zv gvÎv (Significant level) I evwZj AÂj 
(Critical region) w¯’i Kiv| AZci hvPvB ÷¨vwUw÷K wbw`©ó K‡i Dchy³ cwimsL¨vwbK 

Z_¨ we‡k¦i civgvb m¤ú‡K© 
Kíbv¸‡jv‡K cÖKí ejv nq| 

†h cÖK‡í †Kv‡bv wb‡ek‡b 
Zvi Av‡cw¶K iƒc I 

bgybvR m¤ú~Y© iƒ‡c wbw`©ó 
_v‡K Zv‡K mij cÖKí 

e‡j| 

†Kv‡bv cÖKí mij bv n‡j 
Zv‡K †hŠwMK cÖKí e‡j| 

cvV-11.1 

†Kv‡bv Z_¨ we‡k¦i mg m¤¢e 
Dcv‡q M„nxZ bgybvi mvnv‡h¨ 
†h cÖKí wePvi Kiv nq Zv 
n‡jv bvw Í̄ (null) cÖKí| 
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mviYx †_‡K wbw`©ó evwZj GjvKv wba©viY Kiv nq| cieZ©x‡Z Dchy³ m~‡Îi mvnv‡h¨ cÖ‡qvRbxq 
hvPvB ÷¨vwUmwUK&m gvb wbY©q K‡i H gvb‡K mviYxwfwËK gv‡bi mv‡_ Zzjbv K‡i cÖKí evwZj 
ev MÖnY wm×všÍ †bqv nq|  

 

mvigg© t cwimsL¨vwbK AbywgwZi KvR n‡jv bgybv‡Ri ˆewkó¨ Abyhvqx mgMÖ‡Ki civgv‡bi 
m¤ú‡K© wm×všÍ MÖnY Kiv| 

 

cv‡VvËi g~j¨vqb : 11.1 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| Z_¨ we‡k¦i civgvb m¤úK© wbY©†q †h Kíbv Kiv nq Zv‡K wK e‡j- 
 K. Mo L. cÖKí 
 M. †f`v¼ N. ms‡kølv¼ 
 
mZ¨/wg_¨v wbY©q Kiyb : 

2| †h †Kv‡bv bvw¯Í cÖK‡íi wecixZ cÖKí‡K weKí cÖKí e‡j| 

3|    bvw¯Í cÖKí‡K H0 Øviv cÖKvk Kiv nq| 

k~b¨¯’vb c~iY Kiyb: 

4| weKí cÖKí‡K mywPZ Kiv nq ------ w`‡q| 

5| H0 : θ≠θ0 

 Ha : θ0<θ; θ>θ0  
 GB cÖKíwU ------------- | 

6| cÖKí `yÕ cÖKvi K. --- I   L. ---| 
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¯^vaxbZvi gvÎv, wbðqZvi gvÎv I msÁvmg~n 
 
G cvV †k‡l Avcwb ej‡Z cvi‡eb- 
� ¯^vaxbZvi gvÎv m¤ú‡K©  
� wbðqZvi gvÎv m¤ú‡K©  
 
 
evwZj GjvKv (Rejection Region): bvw¯Í Kíbv mZ¨ n‡j hvPvB ÷¨vwUw÷K Gi †h mg¯Í 
gv‡bi Rb¨ bvw¯Í Kíbv evwZj n‡q hvq H mg¯Í gv‡bi mgš^‡q MwVZ †¶Î‡K evwZj GjvKv 
e‡j| G‡K mskq GjvKvI ejv nq| 
 
MÖnYxq GjvKv (Acceptance Region): bvw¯Í Kíbv mZ¨ n‡j hvPvB Kíbv evwZj bq e‡j 
we‡ewPZ nq| hvPvB ÷¨vwUw÷K Gi mg¯Í gv‡bi Rb¨ hvPvB Kíbv evwZj bq| H mg¯Í gv‡bi 
mgš^‡q MwVZ †¶Î‡K MÖnYxq GjvKv e‡j| MÖnbxq GjvKv‡K Av¯’v GjvKvI e‡j| 
 
¯^vaxbZvi gvÎv (Degrees of Freedom) : †h KqwU wbi‡c¶ ev Ab‡c¶ Pj‡Ki Dci 
wfwË K‡i hvPvB ÷¨vwUw÷K wbY©q Kiv nq Zvi msL¨v‡K ¯^vaxbZvi gvÎv e‡j| 
 
h_v_©Zv gvÎv (Level of Significance) : cÖKí hvPvB c×wZ Kíbvi mv‡c‡¶ cÖgvY 
†RvMvo K‡i Ges Dnvi wecix‡Z †Kv‡bv cÖgvY Dcw¯’Z K‡i bv| ZvB hvPvB‡qi †¶‡Î GKwU 
Kíbv‡K MÖnY Kivi A_© GB bq †h GUv Ab¨vb¨ hvPvB‡qi †¶‡ÎI me mgqB M„nxZ n‡e| GKwU 
hvPvB c×wZ †_‡K D™¢yZ wm×všÍ me mgqB fyj mv‡c‡¶ †bqv nq| G fy‡ji cwiwa wbf©i K‡i 
hvPvB c×wZ‡Z †h mxgv e¨envi Kiv nq Zvi Ici| mPivPi 5% mxgvi Ici wbf©i K‡i 
KíbvwU bvKP A_ev MÖnY Kiv nq A_©vr kZKiv 5wU †¶‡Î fyj wm×v‡šÍ DcbxZ nIqv m¤¢vebv 
_v‡K| ZvB G mxgv‡K h_v_©Zv mxgv (Level of Significance) ejv nq| 
 
wbðqZvi mxgv (Confidence Limit) : civgvb wbY©‡qi †¶‡Î GKwU gvÎ gvb wbY©‡qi 
cwie‡Z© `ywU mxgv wbw`©ó K‡i civgvb wbY©q Kiv hvq hvi g‡a¨ GKwU wbw`©ó m¤¢vebvmn 
cÖ‡qvRbxq civgvb _vK‡e| hw` n AvKv‡i †Kv‡bv mgm¤¢vebvhy³ bgybvi Mo µ Ges ‡f`v¼ σ2 
nq Z‡e- 
E(x)= µ Ges Var( x )=σ2

/n AZGe 

Z=
( )

n

x

/σ

µ−  cwiwgZ web¨vm Ges G web¨v‡mi ˆewkó¨ Abymv‡i P[-1.96 ≤ z 

≤+1.96]=.95 n‡e .95 m¤¢vebvq ZÕi gvb ± 1.96 G AšÍ‡ii g‡a¨ _vK‡e, GLv‡b 
P[-1.96≤ z ≤ +1.96]=.95 

A_ev P[-1.96≤
( )

n

x

/σ

µ−
≤+1.96]=.95 

A_ev P[ x -1.96σ/ n ≤µ≤ x +1.96σ/ n ]=.95 

cvV-11.2 
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A_©vr µ Gi 0.95 m¤¢vebvi gvÎvi gv‡bi AšÍ‡ii `ywU mxgv n‡jv x -1.96 σ/ n  Ges 

x +1.96σ/ n | G¸‡jv x  gv‡bi Dci wbf©ikxj| AšÍ‡ii G mxgv `ywU‡K ejv nq Av¯’v ev 
wbðqZv mxgv (Confidence limit) Ges Dnv‡`i we‡qvMdj‡K ejv nq Av¯’v ev wbðqZvi 
AšÍi Ges mswkøó m¤¢vebvi gvb‡K A_©vr 0.95 ejv nq Av¯’v ev wbðqZv mnM|  
 
mviYx gv‡bi mv‡_ wbw`©ó h_v_©Zv gvÎv hv hvPvB ÷¨vwUw÷K Gi ¯^vaxb Zvi gvÎvi Zzjbv Ki‡Z 
n‡e| wbb©xZ gvb hw` mviYx gv‡bi †P‡q eo nq Z‡e bvw¯Í Kíbv ev` w`‡Z n‡e Ab¨_vq MÖnY 
Ki‡Z n‡e| 
 
 
mvigg© t cÖKí hvPvB Ki‡Z bvw¯Í Kíbv, mskq GjvKv hvPvB ÷¨vwUw÷K BZ¨vw` Rvbv cÖ‡qvRb| 

 
 

 
cv‡VvËi g~j¨vqb : 11.2 
 
mZ¨/wg_¨v wbY©q Kiyb: 

1|   mPivPi 5% mxgvi Dci wbf©i K‡i KíbvwU bvKP A_ev MÖnY Kiv nq| 

2|   wbY©xZ gvb hw` mviYx gv‡bi †P‡q eo nq Z‡e bvw¯Í Kíbv MÖnY Ki‡Z n‡e Ab¨_vq ev` 
w`‡Z n‡e| 

3| evwZj GjvKv‡K mskq GjvKvI e‡j| 

4| †h KqwU wbi‡c¶ Pj‡Ki Dci wfwË K‡i hvPvB ÷¨vwUw÷K wbY©q Kiv nq Zvi msL¨v‡K 
¯^vaxbZvi gvÎv e‡j| 
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Z I t Afx¶v : gvb wba©viY I m¤úK© Ges wbðqZvi mxgv  
 
 
G cvV †k‡l Avcwb ej‡Z cvi‡eb- 
� cwiwgZ hvPvB ÷¨vwUw÷K wbY©q 
� t hvPvB ÷¨vwUw÷K wbY©q  
� ewfbœ mgm¨vi mgvavb 
 
 
h_vh_ hvPvB‡qi Rb¨ mvaviYZ cwiwgZ ÷¨vwUw÷K, t ÷¨vwUw÷K hvPvB gvb e¨envi Kiv nq|  
 
cwiwgZ hvPvB (Normal test) :  

eo bgybvi cÖK…wZ hvPvB Ki‡Z cwiwgZ hvPvB Kiv nq| cwiwgZ hvPvB‡K Z Øviv cÖKvk Kiv 
nq| Z ÷¨vwUw÷K Gi m~Î wb¤œiƒc :  

Z=
n

x

/σ

µ−
∼ N(0, 1) 

†hLv‡b, Mo=µ, †f`v¼ = σ2 Ges n=bgybvi AvKvi| Dc‡iv³ web¨vmwU cwiwgZ web¨vm 
AbymiY K‡i hvi Mo 0 I cwiwgZ e¨eavb 1| 
aiv hvK x1, x2, ........xn Z_¨gvb mg~n n AvKv‡ii GKwU cwiwgZ Z_¨ wek¦ †_‡K †bIqv 
n‡q‡Q| Z_¨ we‡k¦i Mo µ m¤ú‡K© h_v_©Zv hvPvB Ki‡Z n‡e| GwU Ki‡Z n‡j cwiwgZ 
web¨v‡mi †f`v¼ σ2 Gi gvb c~‡e©i †h †Kv‡bv Rwic †_‡K †R‡b wb‡Z n‡e| bvw¯Í Kíbv H0 : 

µ=µ0 hvPvB Ki‡Z n‡j, Z=
n

x

/σ

µ−  GLb Z≥1.96 n‡j 5% h_v_©Zvi gvÎv bvw¯Í Kíbv evwZj 

n‡e Ab¨_vq M„nxZ n‡e| 
 

D`vniY :  

GKwU Z_¨ we‡k¦i cwiwgZ web¨vm †_‡K 15 AvKv‡ii bgybv †bqv n‡jv| bgybvi Z_¨ mg~n 
wb¤œiƒc : 30, 21, 24, 28, 30, 38, 23, 24, 25, 34, 26, 40, 43, 23|  

cwiwgZweb¨v‡mi †f`v¼ σ2 = 16, Zvn‡j hvPvB Kiyb H0 : µ=35 
 
mgvavb :  

aiv hvK, bvw¯Í Kíbv, 

H0 : µ=35 Ges σ
2 =16 

H0 : µ ≠ 35 
hvPvB ÷¨vwUw÷K Z=

n

x

/σ

µ−
∼ Zn web¨vm  

GLv‡b x =
30+21+....+23

15  = 29.73 

cvV-11.3 

eo bgybvi cÖK…wZ hvPvB Ki‡Z 
cwiwgZ hvPvB Kiv nq| 
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Z= 
154/

3529.73 −
= 
-5.27
1.03  =-5.12 

Q Z=-5.12 GLb Z>1.96 myZivs bvw¯Í Kíbv 5% h_v_©Zv gvÎvq evwZj| 
Abykxjb (Activity): Z_¨ we‡k¦i cwiwgZ web¨vm †_‡K 20 AvKv‡ii bgybv cÖvß civgvb 
x =30.75| cwiwgZ web¨v‡mi †f`v¼ σ2 =25| bvw¯Í Kíbv H0 : µ=40 n‡e Zv hvPvB 
Kiyb| 
 
t hvPvB (t Statistic) :  

bgybvi AvKvi Lye †QvU n‡j Ges Z_¨ web¨v‡mi †f`v¼ Rvbv bv _vK‡j cwiwgZ hvPvB c×wZ 
e¨envi bv K‡i t hvPvB e¨envi Kiv nq Ges G †¶‡Î σ Gi wbiƒwcZ gvb ‘s’ wbiƒwcZ Ki‡Z 
nq| t hvPvB‡qi m~Î wb¤œiƒc :  

t=
ns

x

/

0
µ−

∼t web¨vm hvi ¯^vaxb gvÎv n-1 

GLv‡b s= ( )∑ −

−

21
xx

n
i

1

 n‡jv σ Gi wbSzuwK wbiƒcK| 

hw` t-Gi gvb (n-1) ¯^vaxb gvÎvq Ges 5% A_ev 1% h_v_©Zv gvÎvq mviYxK…Z t -Gi gv‡bi 
†P‡q eo nq Z‡e bvw¯Í Kíbv H0 : µ=µ0 eR©b n‡e Ab¨_vq M„nxZ n‡e| 
 
D`vniY :  

GKwU bgybvi Z_¨mg~n wb¤œiƒc  

30, 21, 24, 28, 35, 30, 38, 23, 40, 43, 24, 25, 34, 26 
bgybvi †f`v¼ ARvbv bvw¯Í Kíbv H0 : µ0=35 hvPvB Kiyb| 
 
mgvavb :  

†h‡nZz bgybv AvKvi †QvU Ges σ Gi gvb ARvbv A_©vr Avgiv t hvPvB Ki‡ev| †`Iqv Av‡Q 
µ0=35, n=15 

GLb s= ( )∑ −

−

2

1

1
xx

n
i

 

s= [ ]22
29.73).......(2629.73)(30

115

1
−−+

−

 Q x =

35+21+....+23

15
 =29.37 

= ( )26.789  

∴ s= 6.789 

AZGe, t=
1156.789

3529.73

−

−

/
= 
-5.27
1.75   

=|-3.01| 
=3.01 
GLb, 5% h_v_©Zv gvÎvq (15-1) ev 14 ¯^vaxb gvÎvq t-Gi mviYxK…Z gvb 2.145 A_©vr (t 
.025; : 14=2.145)≤( t=3.01)| myZivs bvw¯Í Kíbv evwZj| 

bgybvi AvKvi Lye †QvU n‡j 
Ges Z_¨ web¨v‡mi †f`v¼ 
Rvbv bv _vK‡j t hvPvB 
e¨envi Kiv nq| 
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Abykxjb (Activity): Z_¨ wek¦ †_‡K 10 AvKv‡ii GKwU bgybvi Z_¨ gvb wb¤œ †`Iqv n‡jv :  
50, 60, 65, 61, 59, 30, 40, 45, 52, 55  
bvw¯Í Kíbv H0 : µ=90 n‡e, hvPvB Kiyb| 
 
mvigg© t mvaviY h_v_©Zv hvPvB‡qi Rb¨ cwiwgZ ÷¨vwUw÷K e¨envi Kiv nq hLb AvKvi eo 
nq Ges bgybvi AvKvi †QvU n‡j t Statistic e¨envi Kiv nq| 

 
 

 
cv‡VvËi g~j¨vqb : 11.3 
 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| Z_¨ we‡k¦i †f`v¼ ARvbv Ges bgybvi AvKvi †QvU n‡j †h hvPvB ÷¨vwUw÷K e¨envi  

       Kiv nq †mwU n‡jv- 
 K. cwiwgZ  L. t ÷¨vwUw÷K 
 M. F ÷¨vwUw÷K  N. i¨v¼ †UU 

2| Z hvPvB ÷¨vwUw÷K m~ÎwU n‡jv- 

 K. t=
nS

x

/

0
µ−  L. 

n

x

/σ

µ−  

 M. ( )
n

n
2

1 σ−  N. ( )
2

2
1

σ

Sn−  

 

mZ¨/wg_¨v wbY©q Kiyb: 

3| t Gi ¯^vaxb gvÎv (n-1) 

4| Z Gi mvaviY gvÎv n1+1 

 

k~b¨¯’vb c~iY Kiyb:  

5| t hvPvB‡qi m~Î t =--- | 

6| z hvPv‡qi m~Î z= ---| 
 
 
 
 
 
 
 
 
 



Gm Gm GBP Gj 

BDwbU - 11  190 

 
 
 

                                     GK cÖvšÍxq I `yB cÖvšÍxq hvPvB 
(One Tailed and Two Tailed test) 

 
 
G cvV †k‡l Avcwb ej‡Z cvi‡eb- 
� GK cÖvšÍxq hvPvB  
� `yB cÖvšÍxq hvPvB 
� wewfbœ mgm¨vi mgvavb  
 
 
hvPvB cix¶v‡Z mvaviYZ 5% gvb a‡i †bqv nq wKš‘ eZ©gvb c×wZ‡Z m¤¢vebv gvb‡K 
AMÖvwaKvi †`qv nq| B”QvK…Z gvb we‡ePbvi †P‡q m¤¢vebvi gvb MÖnY Ki‡j H0 m¤ú‡K© fv‡jv 
we‡ePbv wm×všÍ cvIqv m¤¢e|  
 
GK cÖvšÍxq hvPvB :  

hw` evwZj GjvKv (Rejection region) hvPvB bgybv gv‡bi m¤¢vebv web¨v‡mi cÖ_g cÖv‡šÍ 
A_ev †kl cÖv‡šÍ Aew¯’Z nq Zvn‡j Giƒc h_v_©Zv hvPvB‡K GK cÖvšÍxq hvPvB e‡j| wb‡P GK 
cÖvšÍxq hvPvB‡qi wPÎ †`Iqv n‡jv| 

 
 
 
 
 
 
 
 
 
GLv‡b, wPÎ ÔKÕ n‡jv Wvb cÖvšÍxq evwZj GjvKv Ges wPÎ ÔLÕ n‡jv evg cÖvšÍxq evwZj GjvKv| 
DfqB GK cÖvšÍxq hvPvB wPÎ| 

GK cÖvšÍxq hvPvB c×wZ : 

aiv hvK, †Kv‡bv Z_¨ we‡k¦i civgvb, µ GK cÖvšÍxq hvPvB Gi Rb¨ bvw¯Í Kíbv|  

Wvb cÖvšÍxq hvPvB-Gi †¶‡Î 
i) H0 : µ ≤ µ0 Ges 
 Ha : µ > µ0 

evg cÖvšÍxq hvPvB Gi †¶‡Î  
ii) H0 : µ ≥ µ0 Ges 
 Ha : µ < µ0 

GLb, bgybv Mo‡K µ0 = x  Øviv cÖKvk Ki‡j 

 hw` evwZj GjvKv 
(Rejection region) hvPvB 
bgybv gv‡bi m¤¢vebv web¨v‡mi 
cÖ_g cÖv‡šÍ A_ev †kl cÖv‡šÍ 
Aew ’̄Z nq Zvn‡j Giƒc 
h_v_©Zv hvPvB‡K GK cÖvšÍxq 
hvPvB e‡j| 

cvV-11.4 

MÖnY GjvKv 

evw`j GjvKv 

MÖnY GjvKv 

evw`j GjvKv 

+α ο -α 

wPÎ K: Wvb cÖvšÍxq evwZj GjvKv 

-α ο +α 

wPÎ L: evb cÖvšÍxq evwZj GjvKv 
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Z=
x

x

σ

µ
0

−

∼ N(0, 1) hvi ¯^vaxb gvÎv 

‡hLv‡b 
x
σ =

n

σ

=
n

S
 [hw` σ ARvbv nq] 

i)  Wvb cÖvšÍxq hvPvB‡qi Rb¨ hw` Z (wbwY©Z gvb) >Zα nq Z‡e H0 : µ ≤ µ0 evwZj   
      n‡e| wPÎ ÔKÕ †`Lyb| 
ii)  evg cÖvšÍxq hvPvB‡qi Rb¨ hw` Z (wbwY©Z gvb)<- Zα n‡j evwZj n‡e| wPÎ ÔLÕ  
      †`Lyb| 
 
D`vniY :  

GKwU Z_¨ we‡k¦i cwiwgZ web¨vm †_‡K †bqv 15 AvKvi wewkó bgybvi Mo x =5.12 Ges 
†f`v¼ σ2=16 Zvn‡j cÖKí hvPvB Kiyb hLb  

1. H0 : µ =3.00 Ges 2. H0 : µ =6.00 
 H1 : µ > µ0  H0 : µ < µ0 

mgvavb :  

i.  cÖ_gwU bvw¯Í Kíbvbyhvqx Z ÷¨vwUw÷K,  

Z=
n

x

/

0

σ

µ−

∼ Z web¨vm hvi ¯^vaxb gvÎv 10% 

= 
154/

3000.12 −
 

=
154/

2.12+
 

 

ii. 2q †¶†Î,  Z=
n

x

/

0

σ

µ−

 

                      =
n/σ

3005.12 −
 

                      =
154/

0.88−
 

 
Abykxjb (Activity): GKwU Z‡_¨ bgybv Mo x =10 Ges †f`v¼=9 Zvn‡j, hvPvB Kiyb:    
1| H0 : µ ≤ 15  2|  H0 : µ ≥ 9  
         H1 : µ > µ0        H1 : µ < µ0  
 
`yB cÖvšÍxq hvPvB : 

†Kvb h_v_©Zv hvPvB‡qi †¶‡Î evwZj GjvKv‡K `yBfv‡M fvM Kiv n‡j Ges GK fvM hvPvB 
Z_¨gv‡bi m¤¢vebv  web¨v‡mi cÖ_g cÖv‡šÍ Ges Aci fvM †kl cÖv‡šÍ Aew¯’Z n‡j H h_v_©Zv 
hvPvB‡K `yB cÖvšÍxq hvPvB e‡j| wb‡P `yB cÖvšÍxq hvPvB wPÎ †`Iqv n‡jv- 
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`yB cÖvšÍxq hvPvB c×wZ : 

aiv hvK Z_¨ wek¦ civgvb µ m¤úwK©Z bvw¯Í KíbvwU H0 : µ = µ0  

GLv‡b µ0 n‡jv Abygvb wfwËK µ  
Ges Ha : µ ≠ µ0 
GLb, x  n‡jv bgybvR gvb µ Gi wbiƒcK A_©vr 
x ∼N (µ, x

2
σ ) 

AZGe Z=
x

x

σ

µ−

∼ N(0, 1)  ; 
x
σ =

n

σ

=
n

s
 

 
`yB cÖvšÍxq h_v_©Zv †U÷ ÷¨vwUw÷KwUi cÖvß gvb me©`v Z<-

2
/α

z A_ev >
2
/α

Z  n‡j bvw¯Í 

Kíbv evwZj n‡e|  
A_©vr Z<-

2
/α

Z  A_ev >
2
/α

Z  mxgvbvq H0 : µ ≠ µ0 bvw¯Í Kíbv evwZj n‡e|  

 
D`vniY :  

100wU wdwjcm ev‡j¦i Dci Z_¨ †bIqvi ci †`Lv †Mj 1,570 N›Uv Mo mgq R¡‡j Ges 
cwiwgZ e¨eavb 80 N›Uv| hvPvB Ki‡Z n‡e D³ †Kv¤úvbxi evj¦ M‡o 1600 N›Uv R¡j‡e wKbv? 

mgvavb :  

bvw¯Í Kíbv Kiv hvK 

H0 : µ = µ0 Ges 

Ha : µ ≠ µ0 

GLv‡b †`Iqv Av‡Q 

x =1570 N›Uv, µ=1600 N›Uv 

x
σ =80 N›Uv 

AZGe,  

Z=
x

x

σ

µ−

= 
10080/

1600570 −
 

Z=-3.75 

†Kvb h_v_©Zv hvPvB‡qi 
†¶‡Î evwZj GjvKv‡K 
`yBfv‡M fvM Kiv n‡j Ges 
GK fvM hvPvB Z_¨gv‡bi 
m¤¢vebv  web¨v‡mi cÖ_g cÖv‡šÍ 
Ges Aci fvM †kl cÖv‡šÍ 
Aew ’̄Z n‡j H h_v_©Zv 
hvPvB‡K `yB cÖvšÍxq hvPvB 
e‡j| 

evw`j GjvKv 

MÖnY GjvKv 

evw`j GjvKv 

wPÎ: ỳB cÖvš—xq hvPvB 
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mvigg© t hw` evwZj GjvKv hvPvB bgybv gv‡bi m¤¢vebv web¨v‡mi cÖ_g As‡k ev 
†kl cÖv‡šÍ Dcw¯’Z _v‡K Zv‡K GK cÖvšÍxq hvPvB e‡j| Ges †Kvb h_v_©Zv 
hvPvB‡qi †¶‡Î evwZj GjvKv‡K ỳBfv‡M fvM Kiv n‡j Ges GK fvM hvPvB 
Z_¨gv‡bi m¤¢vebv  web¨v‡mi cÖ_g cÖv‡šÍ Ges Aci fvM †kl cÖv‡šÍ Aew¯’Z n‡j 
H h_v_©Zv hvPvB‡K ỳB cÖvšÍxq hvPvB e‡j| 

 

Z Gi mskq gvb Z=± 1.96 `yB cÖvšÍxq hvPvB gv‡bi †¶‡Î 5% mskq GjvKv| wPÎvbyhvqx-  

 
 
 
 
 
 
 
 
 
GLv‡b Z-Gi gvb mskq GjvKvq Ae¯’vb K‡i‡Q| ZvB bvw¯Í Kíbv‡K evwZj ejv hvq A_©vr 
D³ †Kv¤úvwb KZ…©K evj¦ Mo 1600 N›Uv R¡j‡e Zv mwVK bq| 

Abykxjb (Activity): `yBwU mvevb †Kv¤úvwbi Drcvw`Z mvev‡bi Z_¨ †`qv n‡jv 

weeiY  †Kv¤úvwb-A †Kv¤úvwb-B 
Mo fv‡jv mvevb 1300 1248 
cwiwgZ e¨eavb 82 93 
bgybvqb AvKvi 100 100 
†Kvb mvevb †Kbv DwPZ †hLv‡b mskq gvÎv n‡e 5% | 
 
 
 
 
 
 

 
 

cv‡VvËi g~j¨vqb : 11.4 
 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| GK cÖvšÍxq hvPvB‡qi †¶‡Î evwZj GjvKv Ae¯’vb| 
 K. †Kv_vI †bB L. cÖ_g A_ev †kl cÖv‡šÍ 
 M. Dfq cÖv‡šÍ N. me©Î 

mZ¨/wg_¨v wjLyb: 

2| wb‡Pi wPÎwU GKwU GK cÖvšÍxq hvPvB wPÎ - 

  
 
 
 
 

evw`j GjvKv 

MÖnY GjvKv 

evw`j GjvKv 

-1.96 +1.96 

  

Z = -3.75 

MÖnY GjvKv 

evw`j GjvKv 
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k~b¨¯’vb c~iY Kiyb: 

3| wb‡Pi wPÎwU ------ hvPvB wPÎ| 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

evw`j GjvKv 

MÖnY GjvKv 

evw`j GjvKv 
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cÖKí hvPvB I Av‡jvPbv  
 
 
G cvV †k‡l Avcwb ej‡Z cvi‡eb- 
� cÖKí hvPvB wK   
� wewfbœ mgm¨vi mgvavb   
 
cÖKí hvPvB Ki‡Z hvPvB ÷¨vwUw÷K Gi gvb †ei K‡i D³ web¨v‡mi mviYx gv‡bi ¯^vaxbZvi 
gvÎvi wecix‡Z cÖvß gvb Zzjbv Ki‡Z nq| Avgiv c~‡e©i cv‡V Z I t ÷¨vwUw÷K m¤ú‡K© 
†R‡bwQ| cÖKí hvPvB Kivi Rb¨ wbæwjwLZfv‡e h_vµg AbymiY Ki‡Z n‡e| 
 
h_v_©Zv hvPvB‡qi KZ¸‡jv ¸iyZ¡c~Y© avc :  

1| cÖ_‡g bvw¯Í Kíbv wVK K‡i wb‡Z n‡e Ges †mB mv‡_ weKí KíbvI wVK K‡i wb‡Z    

       n‡e|  

2| bvw¯Í Kíbv wbw`©ó Kivi ci GUv hvPvB Kivi ci wbw`©ó hvPvB ÷¨vwUw÷K wba©viY  
       Ki‡Z nq| 
3| hvPvB ÷¨vwUw÷K Rvbvi ci ¯^vaxbZvi gvÎv wbY©q Kiv nq| 
4| me©‡k‡l cÖvß Z_¨ †_‡K bvw¯Í Kíbvi mv‡_ msMwZ †i‡L hvPvB ÷¨vwUw÷K Gi gvb wbY©q 

Ki‡Z n‡e|  
 
`yBwU wbi‡c¶ bgybvi M‡oi cv_©K¨ hvPvB : (Z_¨ we‡k¦i †f`v¼ ARvbv) 

g‡b Kwi n1 Ges n2 AvKv‡ii `ywU wbi‡c¶ bgybvi Mo h_vµ‡g 1
x  I 

2
x  Ges wbiƒwcZ 

cwiwgZ e¨eavb s1 I s2| Z_¨ wek¦ cwiwgZ web¨vm AbymiY K‡i Ges Zv‡`i Mo µ1 I µ2 
bgybv `ywU GKB Mo wewkó Z_¨ wek¦ †_‡K †bqv n‡q‡Q hvPvB Ki‡Z n‡e|  

GLv‡b bvw¯Í Kíbv,  

H0 : µ1 = µ2 Ges weKí Kíbv 

H1 : µ1 ≠ µ2 

 
hvPvB ÷¨vwUw÷K 

t=

21

11

21

nn
S

xx

+

−

 ∼ )2(;
212
−+nn

t
µ

 web¨vm hvi ¯^vaxb gvÎv n1+n2-2 

GLv‡b 
1
x  = 1g bgybvi Mo 

 
2
x = 2q bgybvi Mo  

S=
( )

2

)1(1

21

2

21

2

11

−+

−+−

nn

SnSn   

cvV-11.5 
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GLb, t ≥ )2(025.
21
−+nn

t  n‡j bvw¯Í Kíbv evwZj n‡e| Ab¨_vq cÖKí MÖnY‡hvM¨ n‡e| GLv‡b 

)2(025.
21
−+nn

t  Gi gvb mviYx †_‡K cvIqv hv‡e| 

D`vniY :  

evDweÕi AšÍM©Z GKwU wUD‡Uwiqvj †K‡›`ªi 20 Rb wk¶v_©xi eq‡mi Mo 17 Ges wbiƒwcZ 
cwiwgZ e¨eavb Ô3Õ| Ab¨ GKwU †K‡›`ªi 25 Rb wk¶v_©xi eq‡mi Mo 19 I wbiƒwcZ cwiwgZ 
e¨eavb 2.87| wUD‡Uvwiqvj †K‡›`ªi wk¶v_©x‡`i eq‡mi g‡a¨ †Kv‡bv cv_©K¨ Av‡Q wKbv hvPvB 
Kiyb| 

mgvavb :  
†`Iqv Av‡Q- GKwU wUD‡Uvwiqvj †K‡›`ª wk¶v_©xi eq‡mi Mo 

1
x =17 I  

                                              wbiƒwcZ cwiwgZ e¨eavb = 3  
    Ab¨ GKwU wUD‡Uvwiqvj †K‡›`ª wk¶v_©xi eq‡mi Mo 

2
x =19 I  

                                        wbiƒwcZ cwiwgZ e¨eavb = 2.87 
bvw¯Í Kíbv,  H0 : µ1 = µ2  
  H1 : µ1 ≠ µ2 

AZGe, t= 
21

21

nn
S

xx

11
+

−

 ; S= 
22520

1)2(251)3(20

−+

−+−
= 1.17 

=

20

1

25

1
1.17

1917

+

−

 = 
2

1.71×0.3
 =3.8998 hvi ¯^vaxbZvi gvÎv 43 

∴t= 3.8998 Avevi 
t mviYx †_‡K t =

2)20.025(25 −+
t  = 

.025.43
t  = 1.96 

Q t > 
.025.43
t  

AZGe bvw¯Í Kíbv evwZj e‡j MY¨ n‡e|  
 
Abykxjb (Activity): `yÕwU wkí KviLvbvq Mo Drcv`‡bi cv_©K¨ Av‡Q wKbv Zv cÖgvb Kivi 
j‡¶¨ D³ KviLvbvi 30 w`‡bi Drcv`‡bi cwigv‡bi Z_¨ wb‡¤œ †`Iqv njt 
              1g KviLvbv                                   2q KviLvbv  
           

1
x  = 100 Ub/w`b                             

2
x    = 98 Ub/w`b 

           Drcv`‡bi web¨vm, N(µ1, , 9)              Drcv`‡bi web¨vm N(µ2, 9)  
welqwU hvPvB Kiyb|  
 
 

 

 
 
 

mvigg© t ỳwU wbi‡c¶ bgybvi M‡oi Zvrch© hvPvB t ÷¨vwUw÷K Gi mvnv‡h¨ Kiv hvq| 
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cv‡VvËi g~j¨vqb : 11.5 
 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| Z_¨ we‡k¦i †f`v¼ ARvbv _vK‡jI bgybvi AvKvi †QvU n‡j `ywU M‡oi cv_©K¨ hvPvB‡qi 
Rb¨ †KvbwU e¨envi Kiv nq 

 K. t L. x2 
 M. F N. Z 
 
k~b¨¯’vb c~iY Kiyb: 

2| `ywU Mo hvPvB ÷¨vwUw÷K 

 t= ----- | 
 
mZ¨/wg_¨v wbY©q Kiyb : 

3| `ywU Mo hvPvB ÷¨vwUw÷K ¯^vaxb gvÎv n1+n2-2 
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P~ovšÍ g~j¨vqb - BDwbU 11 

msw¶ß I iPbvg~jK cÖkœvejx 
 
1| D`vniY mn cÖKí hvPvB Av‡jvPbv Kiyb| 
2| cÖKí KZ cÖKvi I wK wK? bgybv AvKvi eo n‡j †Kvb hvPvB ÷¨vwUw÷K e¨envi Kiv nq 

e¨vL¨v Kiyb| 
3| ¯^vaxbZvi gvÎv I h_v_©Zvi gvÎvi msÁv wjLyb| bgybvi AvKvi †QvU n‡j †Kvb ÷¨vwUw÷K 

e¨envi Kiv nq wjLyb| 
4| bvw¯Í Kíbv I weKí Kíbvi msÁv wjLyb? `ywU wbi‡c¶ M‡oi cv_©K¨ hvPvB‡qi Rb¨ †Kvb 

hvPvB ÷¨vwUw÷K e¨envi Kiv nh Av‡jvPbv Kiyb| 
5| wUKv wjLyb 
 1g cÖKvi fyj I 2q cÖKvi fyj 
 L. evwZj GjvKv I MÖnYxq GjvKv 
 M. h_v_©Zv gvÎv I wbðqZvi mxgv 
 N. Z ÷¨vwUw÷K I t ÷¨vwUw÷K  
 O. ¯^vaxbZvi gvÎv I evwZj cÖKí 
6| evDwe weG/weGmGm †cÖvMÖv‡gi 2wU †K‡›`ªi eq‡mi Z_¨ wb¤œiƒc 
 

1
x =30 

2
x =27 

 S
2=5.25 S

2=4.25 
Z_¨ wek¦ cwiwgZ web¨vm AbymiY Ki‡j D³ eq‡mi Zvrch© hvPvB Kiyb| 
 
 
DËigvjv - BDwbU 11 

cvV 11.1 
 1| L 2| mZ¨       3| mZ¨         4| H1  ev Ha       5| †hŠwMK          
        6| mij , †hŠwMK           
cvV 11.2 
 1| mZ¨  2| wg_¨v     3| mZ¨         4| mZ¨   
cvV 11.3 

 1| L  2| L  3| mZ¨          4| wg_¨v             5| 
ns

x

/

0
µ−

         

        6| 
n

x

/σ

µ−                

cvV 11.4 
 1| L  2| mZ¨     3| `yB cÖvš—xq hvPvB            
cvV 11.5 

 1| K  2| 
21

11

21

nn
S

xx

+

−

  3| mZ¨             
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