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ix.Kkhla lsrSu u.ska ix.ykh ms<sn| ks.ukj,g t<öu myiq ld¾hhla fyda 

l<yels ld¾hhla fkdfõ' th ixlS¾K l%shdj,shls' tu ksid ix.ykhlska ksh|shla 

f;dardf.k tu ksh|sh wOHkh lsÍu uÕska ix.ykh ms<n| ks.ukj,g t<öu 

isÿlrkq ,nhs' fuh ixLHdk wkqñ;shhs' 

tf,i ix.ykhlska ksh|shla f;dard.ekSfï l%shdj,sh —kshe|Su˜ fõ' iuia:hla 

ksfhdackh jk f,i iq¿ fldgila f;dard.ekSu fõ'   

ix.ykh hkq wOHkhg Ndckh l< hq;= jia;+ka" mqoa.,hska fyda øjH iuQyhhs 

^wOHhkhl§ ie,ls,a,g .kq ,nk ish¨  tallhkaf.ka hqla; l=,lhhs&' 

ix.ykhlska ix.ykh ksfhdackh jk f,i f;dard.;a iq¿ fldgila kshe|sh fõ' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ix.ykh 

kshe|sh 

ixLHdk wkqñ;sh 

 

kshe|Su 

μ 

σ2  

σ 

π 

𝒙   

s2 

s 

p   

iïNdú;d kshe|Su 

iïNdú;d fkdjk kshe|Su 



 

4 

 

 

 
lsishï wOHkhla i|yd uq¿ ix.ykhu fhdodfkdf.k thska ,nd.;a ksheÈfha tall 

muKla Ndú;d lrñka isÿlrk ixLHdk wOHkhka kshe|s iólaIK fõ' kshe|sh 

f;dard.ekSug úúO kshÿï l%u Ndú;d lrhs' tajd kï" 

 

 

 

m
r
dñ

;
Sk

a

•ix.ykh i|yd w¾: olajk ,o 
ixLHd;aul ñkqï mrdñ;Ska fõ'

•weia;fïka;= lr ,nd.kakd 
ñkquls'

•fuh ksh;hls'

•ix.yk uOHkhh              𝜇
•ix.yk úp,;dj               σ2

•ix.yk iïu; wm.ukh      σ
•ix.yk iudkqmd;h       π    𝜋

i
xL

H
d;

s

•kshe|sh i|yd w¾:olajk ,o
ixLHd;aul ñkqï ixLHd;Ska fõ'

•.Kkh lr ,nd.kakd ñkquls'

•fuh iiïNdù úp,Hls'

•ksh|s uOHkhh              𝑥
•ksh|s úp,;dj              s2

•ksh|s iïu; wm.ukh     s
•ksh|s iudkqmd;h           p

kshe|s iólaIKh

m<uq j¾.SlrKh

• iïNdú;d fkdjk kshe|Su
• iïNdú;d kshe|Su

fojk j¾.SlrKh

• m%;sia:dmk iys; kshe|Su
• m%;sia:dmk rys; kshe|Su

m%;sia:dmk 
iys; kshe|Su 

m%;sia:dmk iys; kshe|Su hkq ix.ykfhka ksh|sh i|yd tallhla 
bj;g f.k th kej;;a ix.ykhg tlalr B<Õ tallh bj;g 
.ekSuhs'

m%;sia:dmk 
rys; kshe|Su

m%;sia:dmk rys; kshe|Su hkq ix.ykfhka ksh|sh i|yd tallhla 
bj;g f.k th kej;;a ix.ykhg tl fkdalr B<Õ tallh 
bj;g .ekSuhs'
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TskEu ix.yk tallhlg ksh|shg we;=<;a ùug iudk iïNdú;djla we;sj isÿlrk 

kshe|Su ir, iiïNdù kshe|Su fõ' kshe|sfha iEu tallhla ,nd.ekSu iajdhla; fõ' 

fuu f;dard.ekSu isÿlrkafka wyUq f,ih' fï i|yd fhdod.kakd l%u kï f,d;/hs 

l%uh" iiïNdù wxl j.= l%uh iy mß>kl l%uh fõ' fuu ir, iiïNdù ksheÿï 

l%uh fhdod.; yelafla ix.yk tallhka w;r úp,kh wvqkï iy iucd;Sh ix.yk 

i|ydh' 

 

ix.ykfha tall w;r úp,kh jeä wjia:dj, oS ksheosh f;dard.ekSu i|yd fuh 

Ndõ;dlsÍu iqÿiq fõ' úIucd;Sh ix.ykhka okakd ,dlaIKslhka mokï lrf.k 

iucd;Sh ia:rj,g fnod tla tla ia:rfhka iiïNdù ksh|s ,nd.ekSu ia;D; iiïNdù 

kshe|Su f,i fmkajdosh yel' fuu iucd;Sh ,laIK mokï lrf.k idod.kakd 

ia:r ;=< úp,kh wvq úh hq;= h' ia:r w;r õp,kh jeä úh hq;=h' tfiau tla tla 

ia:r wfkHdakH jYfhka nysIaldrl úh hq;= w;r iduQysl jYfhka ksrjfYaI úh hq;= 

h' 

 

  

ix.ykh iajNdúlj fyda lD;S%uj fmdl=rla f,i i,ld tu fmdl=re w;ßka fmdl=re 

lsysmhla iiïNdù f,i f;dardf.k ta f;dard.;a fmdl=rej, wjhjhka kshe|Su i|yd 

f;dard.ekSu fmdl=re kshe|Suhs'  

fuh wdldr ;=klg isÿ fõ' 

• iïNdú;d kshe|Su hkq iïNdú;d Ys,amSh 
l%u Ndú;hg f.k ksh|shla f;dard.ekSu 
fõ' fuh úúO l%u Tiafia isÿlrkq ,nhs'

iïNdú;d kshe|Su 

01' ir, iiïNdù kshe|Su

02' ia;D; iiïNdù kshe|Su

03' fmdl=re kshe|Su 
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fuu fmdl=re kshe|Su iqÿiq jkafka ix.ykh iajNdúlj fyda lD;S%uj fmdl=rla f,i 

iEoS we;súg fmdl=re w;r úp,kh wvq iy fmdl=re ;=< úp,kh jeä f,i mj;sk 

wjia:dj,oS h' 

 

ksoiqk 

 

 

 

 

tla mshjrlska ksh|sh ,nd.kS 
kï    

tlamsh fmdl=re 
kshe|Su

mshjr follska ksh|sh 
,nd.kS kï 

fomsh fmdl=re 
kshe|Su

mshjr lsysmhla hgf;a ksh|sh 
,nd.kS kï

nyqmsh fmdl=re 
kshe|Su

N+f.da,Sh mokula u; isÿlr 
ksh|sh ,nd.kS kï irs kshe|Su

Y%S ,xldj     

ix.ykh

iEu m<d;lgu osia;%slal mj;S

fomsh fmdl=re kshe|Su

iEu osia;S%lalhlgu m%d#f,a#fld# mj;S

iEu m%d#f,a#fld# .%du ks<OdÍ jiï 
mj;S

m<d;a 09 la  mj;S

tlamsh fmdl=re kshe|Su

nyqmsh fmdl=re 
kshe|Su 
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by; WodyrKhg wkqj"

 

 fmdl=re kshe|Su

 

 

 

ix.ykh 1 isg N olajd wxlkh lr kshÈ ;ru u; iudk fldgia j,g fnod ^K& 

m<uq fldgiska tallhla iiïNdù f,i f;dardf.k t;eka isg iuÿßka msysá ^K ÿßka 

msysá& tall kshÈh i|yd ,nd .ekSu l%ñl ksh§u f,i yeÈkafõ' 

𝑁

𝑛
 = 𝐾 

N=100           n=5  

N

n
= 

100

5
 =K=20  

 

fuh m%Odk wdldr folls'  

f¾Çh iy pl%Sh l%uj;a ksh§uhs' 

fuu l%uj;a ksh§u iïNdú;d  l%uhla f,i úfõpkh fõ'  tkï m<uq tallh wyUq 

f,i f;aÍu iiïNdù jqjo Bg miq tall f;aÍu iu ÿßka msysàu u; f;dard .ekSu 

iiïNdù fkdjkq we;' tu ksid fuh l%u foll tl;=jla f,i ms<s.; yel' 

ia;D; iiïNdù kshe|Su

m<d;a 09hu ksfhdackh jk f,i kshe|sh ,nd.kS'

tlamsh fmdl=re kshe|Su

m<d;a 09ka m<d;a lsysmhla
muKla f;dardf.k ksh|sh
,nd.ekSu'

fomsh fmdl=re kshe|Su

m<d;a 09ka lsysmhla f.ka
ta m<d;a j,ska osia;S%lal
lsysmhla f;dardf.k
ksh|sh ,nd.ekSu'

nyqmsh fmdl=re kshe|Su

f;dard.;a osia;%Slalj,ska
m%d#f,a#fld# lsysmhla
f;dardf.k tajdfhka .%du
ks<OdÍ jiï lsysmhla
f;dardf.k kshe|sh
,nd.dkSu'

4. l%uj;a$l%ñl ksheÈu
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kshÿï l%uh jdis Wjdis 

ir, iiïNdù 

ksh§u 

 ix.ykh fyd¢ka     

ksfhdackh ùu 

 wkNsk; kshÈhla ,nd.; 

yelsùu  

 ixLHd;s u.ska mrdñ;s j, 

úYajdikSh;ajh ;yjqre 

lr.; yelsùu  

 msßjeh ld,h jeämqr jeh 

ùu  

 ix.yk rduqjla w;HjYH 

ùu 

 

ia;D; ksh§u 

 iucd;sh ia:rj,g fn§fuka 

mßl,amk yd wëlaIK lghq;= 

myiq fõ' 

 úYd, ix.ykhla ia;rj,g 

fjkalsÍfuka ksheÈh ,nd 

.ekSu ;=<ska fyd¢ka ksrEmK 

kshÈhla ,nd.; yelsfõ' 

 ia:rh ;=< jeä úp,khla 

fmkajqjfyd;a ksrEmKhg 

ydks meñŒu'  

 hï tallhla lsysmhlg 

wh;a jqjfyd;a ia;r 

fn§fï§ .eg¨ we;sùu'  

fmdl=re ksh§u 

 ix.yk rduqjla wjYH 

fkdfõ' 

 ix.ykh fmdl=re ù we;s úg 

fhdod .; yelsh' 

 f;dard.;a fmdl=f¾ ish¨ tall 

.kakd neúka ksrEmH 

ksheÈhla ,nd.; yelsfõ'  

 f;dard.;a fmdl=r ;=< 

úp,kh wvq jqjfyd;a 

ksheÈfha ksrEmH;djhg 

ydks isÿfõ'  

 ix.ykh tla ÈYdjlg 

muKla nrùu'  

 mrdñ;s j, úYajdikSh;ajh 

;yjqre l< fkdyels ùu'  

 wkqñ;s ixLHdk i|yd 

ixLHdkh i|yd fhdod.; 

fkdyels ùu' 

l%uj;a ksh§u 

 wkqñ;s ixLHdkh i|yd 

fhdod.; yelsùu'  

 mrdñ;s j, úYajdikSh;ajh 

;yjqre l< yels ùu'  

 ix.ykh  uq, isg w. olajd 

fyd¢ka ksfhdackh ùu' 

 kshÿï jHdma;sfha iïu; 

fodaIh .Kkh l< fkdyels 

ùu'  

 ieÕjqKq wdjiaÓl;d 

fodaIhka mej;=Kfyd;a 

fkdu. hjk iq¿ m%;sM, 

,eîu' 

 fláld,Sk wOHkhka i|yd 

m%dfhda.sl fkdùu' 

 

 

iiïNdù ksheÿï l%uj, jdis yd jdis 
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wjdis 

 ksheÈ tall wysñùu' 

 msßjeh ld,h iy Y%uh jeämqr jeh ùu'  

 ksheÈh f;dard .ekSug wkafõlaYlhskag ksoyila ,nd fkd§u'  

 flá ld,Sk jeo.;alulska hq;= wOHhkhla i|yd m%dfhda.sl fkdùu'  

jdis  

 ksheÈh tall f;aÍfï§ lsisÿ mlaImd;S;ajhla u; isÿ fkdùu' 

 wkNsk; ksheÈhla ,nd.; yelsùu'  

 ksrEmH ksheÈhla ,nd.; yelsùu' 

 

 

ksudklh ^ksudkh lrkakd& ksñ;h 

ix.yk mrdñ;sh g ,efnk w.h 

ks¾udKh lrkq ,nk ixLHd;sh fõ' 

 

μ i|yd           x̅ ksuklhls 

σ i|yd           s  ksuklhls 

ix.yk mrdñ;sh i|yd ksudklhka 

.Kkh lsÍfuka ,efnk ixLHd;aul 

w.h fõ' 

 

x̅ = 60 kï ksñ; w.h 60 fõ' 

 

 

 

ksheÿï fodaI fkdksheÿï fodaI 

 

ix.yk mrdñ;shka iy ksheÈ 

ixLHd;hla w;r mj;sk fjkihs  

 

o;a; /ia lsÍu" jd¾;d lsÍu" msgm;a 

lsÍu bÈßm;a lsÍfï § we;súh yels 

fodaI fõ  

  

iiïNdù ksheÿï l%uj, fmdÿ jdis yd jdis 

ksudklh yd ksñ;h 

ksheÿï fodaI yd fkdksheÿï fodaI  
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fuh bj;a lr .ekSug" 

 ksheÈ ;ru úYd, l< yelsh  

 ix.yk wOHkhka fhdod  .; 

yelsh' kuq;a fuh m%dfhda.sl 

fkdfõ 

 

fuu fodaI we;sùug fya;=  

 ksjerÈ ksheÿï l%uhla f;dard 

fkd.ekSu  

 iiïNdù  fkdjk wdldrhg 

ksheÈh f;dard .ekSu  

 

fuu fodaI we;sùug fya;=  

 mqyqKq wkafõlaIlhska Ndú;d 

fkdlsÍu  

 wiïmQ¾K ksheÈ rduq Ndú;d lsÍu  

 iólaIKh fyda mÍlaIKh ksjerÈ 

f,i ie,iqï fkdlsÍu  

 uQ,sl ixLHdk ld¾hkays we;s fodaI 

 

 

 

wNsk; kshÈh wkNsk; kshÈh 

ix.ykhu kshu wdldrfhka ksrEmKh 

fkdjk kshÈhla fõ' fujeks wNsk;;d  

we;s úh yels ud¾. 

1. f;aÍfï wNsk;sh   

ksjerÈ kshÈ rduqjla yd ksh§ï 

l%uhla Ndú;d fkdlsÍu" iiïNdù 

fkdjk f,i tall f;aÍu iy 

ix.yk ;ru u; kshÈh ,nd .ekSu 

jeks fya;= ksid we;s fõ' 

 

2. uekSï  wNsk;sh   

kshÿï tall j,ska f;dr;=re ,nd 

.ekSfï§ wkafjlaIhska w;ska isÿ 

jk fodaY'  

 

 

ix.ykhu fyd¢ka ksrEmKh jk mßÈ 

f;dard.kakd kshÈhla fõ' 

 

 

wNsk; kshÈh yd wkNsk; kshÈh  
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fï i|yd fhdod .kakd l%u kï" 

 fldgia kshe§u  

 úksYaph ksh§u  

 myiq ksh§u  

fuu l%u wjYH;djh  

 flá ld,Sk jeo.;alulska hq;= wOHkhka i|yd iqÿiq fõ'  

 wkafjlaYhskaf.a ksoyi iSud fkdlr ksheÈhla ,nd .ekSug wjYH jQ úg 

 ksheÈ tall wysñ fkdjk mßÈ ksheÈh f;dard .ekSug wjYH jQ úg  

 ix.yk rduqjla ilia l< fkdyels úg  

 wvq ld,hla yd msßjehla jeh lr ksheÈh ,nd.ekSfï l%uhl wjYH;djh u;  

  

 

ix.ykfhka ksheÈh f;dard .; hq;= fldgi iy kshÈ ;ru ld¾hd,h ;=<§  ;SrKh 

lr tu fldgiska wjYH kshÈh wkafjlaYhska ,jd ,nd.kakd l%uhhs'  

ksheÈ wNsk;sh we;s jqjfyd;a fldgia md,k l%u ^jhi" /lshdj" wdodhu" ia;%S mqreI 

nj& Ndú;d lrhs'  

 

  

wOHhkh lrk ,dlaI‚lh ms<sn|j úfYaI{ oekqula we;s mqoa.,hl= ,jd ksheÈh 

f;dard .ekSu fõ' ksh§u i|yd úYd, úhoula hk úg iy l=vd ksheÈhla wjYH jQ úg 

fuu l%uh iqÿiq fõ' 

 

 

• iïNdú;d Ys,am l%u Ndú;hg fkdf.k 
ksh§u isÿlsÍuhs' fuf,i f;dard.kakd 
kshÈh iïNdú;d fkdjk kshÈhla fõ' 

iïNdú;d fkdjk 
ksh§u 

1. fldgia kshe§u 

2. úksYaph ksh§u 
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ix.ykfhka ksheÈh ,nd.; yels myiqu ia:dkfhka myiqu wdldrhg 

ksheÈh ,nd .ekSuhs 

  

 

 

kshÿï l%uh jdis wjdis 

fldgia kshe§u 

 

 wvq ld,h yd Y%uhla jeh 

ùu  

 wkafõlaIl ksoyi ,nd§u  

 ksheÈ tall wysñ fkdùu  

 wkqñ;sl ixLHdkh i|yd 

fhdod.; fkdyels ùu  

 mrdñ;Ska j, úYajdikSh;ajh 

;lafiare l< fkdyels ùu  

 ksheÈ wNsk;Ska oeä f,i we;s 

fõ  

úksYaph ksh§u 

 

 ix.yk rduqjla wjYH 

fkdùu  

 wkafõlaIl ksoyi iSud 

fkdùu  

 tall wysñ fkdùu 

 oeä mqoa., Ndjhla we;s ùu   

 ksrEmH  kshÈhla ,nd.; 

fkdyels ùu  

 oeä ksh§ wNsk;Ska we;s ùu 

myiq ksh§u 

 

 ld,h" Y%uh" msßjeh 

wvqfjka jeh ùu  

 fjk;a l%u fkdue;s úg 

iqÿiqu l%uh fuh ùu  

 fj<|m, iólaIK i|yd 

b;d fhda.H ùu 

 oeä mqoa., Ndjhla we;s ùu   

 ksrEmH  kshÈhla ,nd.; 

fkdyels ùu  

 oeä ksh§ wNsk;Ska we;s ùu 

 

 

 

 

 

3. myiq ksh§u 

iiïNdù fkdjk ksheÿï l%uj, jdis yd jdis 
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ix.ykfha ish¨ tall wvx.= ,ehsia;=jla fuf,i ye¢kaúh yelsh'  ix.ykfhka 

ksheÈh f;dard .ekSu i|yd fuu rduqj Ndú;d lrk neúka thg kshÈ rduqj hehs 

lshkq ,efí' fuu rduqj" 

 m%udKj;a úh hq;=h  

 mQ¾K úh hq;=h  

 tall mqkrdj¾;kh fkdúh hq;=h  

 ksjerÈ úh hq;=h  

 hdj;ald,Sk úh hq;=h  

 

  

ksheÈhla ,nd .ekSug n,dfmdfrd;a;= jk ix.ykfha tall ksheÿï tall fõ'   

ix.yk$ kshÈ rduqj 

kshÿï tall 
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kshÿï jHdma;sh m%Odk fldgia 2 la hgf;a wOHhkh l< yel  

1. ix.yk jHdma;sh  

ix.yk tallj, hï ,dlaIKslhl fjkia ùu ksrEmKh lsÍu ie,ls,a,g .kq 

,nk iïNdú;dj jHdma;sh ix.yk jHdma;sh fõ'  

2. kshos jHdma;sh  

ix.ykfhka f;dard .kakd ksheosfhys tallj, lsishï ,dlaIKslhl w.hka 

yd tys iïNdú;dj oelafjk jHdma;sh ksheos jHdma;sh fõ'  

  

  

´kEu ix.ykhlska ,nd.kakd iudk ;rñka hq;a .; yels ish¨ ksheos j,ska oS we;s 

ksudklhla i|yd .Kkh flfrk w.hka iu. tu w.hkaf.a iïNdú;djka iEÿkq 

jHdma;sh tys ksudklfha —ksheÿï jHdma;sh˜ kï fõ' ksudklhl iïNdú;d jHdma;sh 

ksheÿï jHdma;sh fõ'  

 

  

X hkq mßñ; uOHhkh 𝜇 iy iïu; wm.ukh 𝛿 iys; ´kEu jHdma;shl msysá 

iiïNdú úp,Hhla hehs o X1, X2, ... , Xn hkq fuu jHdma;sfhka .kakd ,o ;ru n jQ 

iiïNdù kshoshla o kï m%udKj;a ;rï úYd, n i|yd ^ n > 30 & ksheos uOHhkaf.a 

ksheÿï jHdma;sh uOHhk 𝜇 iy úp,;dj 𝜎2 𝑛 jk mßos wdikak m%u; jHdma;shl 

msysghs' ix.ykfha m%u;j jHdma; fkdjk úg ksheos ;ru  n > 30 fyda  M > 30 kï 

uOH iSud m%fïhh wkqj ksheÿï jHdma;sh wdikak m%u; jHdma;sh msysghs'    

x ~𝑁 (𝜇 ×, 𝜎2&                               y~𝑁(𝜇𝑦, 𝜎𝑦
2)  

kshos ;ru  = n                                kshos ;ru = m   

x ~𝑁( 𝜇 ×, 
𝜎2

n
)      x ~𝑁 (

𝜎𝑦
2

m
) 

ksudklhl ksheÿï jHdma;sh 

uOH iSud m%fïhh
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𝑥  − 𝑦   ~  𝑁 ( 𝜇2 − 𝜇𝑦, 
𝜎𝑥
2

n
+ 

𝜎𝑦
2

m
 ) 

 

 

ix.ykh m%u;j jHdma; fkdjk wjia:djl oS kshos ;ru n > 30 jk mßos .ekSfuka 

ksheos uOHhkhkaf.a ksheÿï jJdma;sh wdikak m%u; jHdma;shl we;ehs Wml,amkh 

lr ta yd iïnkaO .eg¿ úi|Su u.ska ixLHdk wkqu;ska i|yd fhdod .;yels ùu'  

  

 

uOHhkh 𝜇x yd úp,;dj 𝜎𝑥
2  ix.ykhlska .kq ,enq ksheosj, ;ru n o ksheos 

uOHhkh 𝑥  o uOHhkh 𝜇y yd úp,;dj 𝜎𝑦
2 ix.ykhlska .kq ,enq ksheosj, ;ru m 

o ksheos uOHhkh 𝑦  o kï 𝑥  - 𝑦  ys jHdma;sh ksheos uOHk foll wka;rhkaf.a ksheÿï 

jHdma;sh kï fõ' 

uOHkh = 𝜇𝑥  − 𝑦  = 𝜇𝑥 − 𝜇𝑦 

úp,;dj = 𝜎x  
2 − 𝑦  =  

𝜎𝑥
2

n
+ 

𝜎𝑦
2

m
 

ix.ykhka m%u; kï fuu ksheÿu jHdma;sh o m%u; fõ' 

 

ix.ykfha m%u;j jHdma; fkdjk úg ksheos ;ru  n > 30 fyda  M > 30 kï uOH 

iSud m%fïhh wkqj ksheÿï jHdma;sh wdikak m%u; jHdma;sh msysghs' 

x ~𝑁 (𝜇 ×, 𝜎2&                               y~𝑁(𝜇𝑦, 𝜎𝑦
2)  

kshos ;ru  = n                                kshos ;ru = m   

x ~𝑁( 𝜇 ×, 
σ2

n
)      x ~𝑁 (

𝜎𝑦
2

m
) 

𝑥  − 𝑦   ~ 𝑁 ( 𝜇2 − 𝜇𝑦, ,
𝜎𝑥
2

n
+ 

𝜎𝑦
2

m
 ) 

uOH iSud m%uhfha jeo.;alu 

kshos uOHhkhka foll ksheÿï jHdma;sfha uOHhkh 
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lsishï ix.ykhlska .; yels iudk ;rñka hq;a ish¿u ksheos ie,lsfuka ksheos 

iudkqmd;fha w.hka .Kkh l< úg tu w.hka .Kkh l< úg tu w.hkaf.ka 

iEÿk ksheÿï jHdma;sh ksheos iudkqmd;hkaf.a ksheÿï jHdma;sh kï fõ' 

uOHhkh = 𝜇p = 𝜋   

  

p = 
π 

𝑛
 

 

úp,;dj = 𝜎2p =  
π (1−π ) 

𝑛
  

 

iïu; wm.ukh = 𝜎2p =  
π (1−π ) 

𝑛
 

 

 

ksheos iudkqmd;fhys ksheÿï jHdma;sh fldgia folla hgf;a wOHhkh l< yel' 

  

kshos iudkqmd;fhys ksheÿï jHdma;sh 

01. ix.yk iudkqmd;h

• ;ru N jk ix.ykhl lsishï Wm ,laIKhla iys; tall ixLHdk 𝑥 kï" tu
ix.ykfhys tu Wm ,laIKh iys; tallhkaf.a iudkqmd;h"

𝜋 =
𝑥

𝑁

02. ksheos iudkqmd;h ^p&

• lsishï ix.ykhlska .kq ,nk ;ru 𝑛 jk iiïNdù ksheoshl lsishï Wm
,laIKhla iys; taall ixLHdj 𝑥 kï tu Wm ,laIKh iys; tallhkaf.a ksheos
iudkqmd;h p kï"

p =
𝑥

𝑛
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iiïNdù úp,Hhla hkq ixLHdkuh mÍlaIdjlska ,nd .kakd o;a; u; mokïj hï 

lsis úp,Hhla ìysjkafka o tlS úp,Hh fuf,i y`ÿkajhs' iiïNdù úp,Hh i`oyd 

mejrsh yels w.hka ys iajNdjh wkqj tajd j¾. 2ls'  

1. úú; iiïNdù úp,Hh 

2. ika;;sl iiïNdù úp,Hh 

 

úú; iiïNdù úp,Hh ika;;sl iiïNdù úp,Hh 

 

mrsñ; ,laIHhkaf.ka fyda .Kkh l< 

yels wmrsñ; ,laIHhkaf.ka iukaú; 

ksheos wjldYhkays w¾: olajd we;s 

iiïNdù úp,Hh fõ' 

 

hï w.h mrdihla ;=< w.hka ysñ 

lr.kakd úp,Hh fyda f¾Çh m%dka;rhl 

,laIhkag wkqrEm wmrsñ; ,laIHh 

hkafkka iukaú; ksheos wjldYhka ys 

w¾: olajd we;s iiïNdù úp,Hh fõ' 

 

 

fïjd ksYaÑ; w.hlska oelaúh yel' 

^Y=kH$ RK$ Ok mQ¾K$ Nd. 

ixLHdj,ska& 

 

ksoiqka 

 mka;shg meñfKk isiqka .Kk 

 fmd;l jpk 100la ;=< ;sìh 

yels ifodia jpk .Kk 

 j¾IhloS isÿjk fudag¾ r: 

wk;=re .Kk 

 

RK fyda Ok fyda Y=kH we;=<;a w.h 

mrdihla ;=< yeisf¾' 

 

 

ksoiqka  

 úÿ,s n,anhl wdhq ld,h 

 mqoa.,fhl=f.a Wi" nr 

 YrSr WIaK;ajh 

 

iïNdú;d jHdma;shla hkq iiïNdù úp,Hhla i`oyd ,efnk w.hka" tajdfha wkqrEm 

iïNdú;djka iys;j ms<sfh, lrk j.=jla" Y%s;hka fyda m%ia:drhla fõ' 

 

iiïNdù úp,Hhkaf.a wfmalaIs; w.h hkq iiïNdù mrSlaIKhla mqkrdj¾;j oS¾> 

jYfhka lsrSfïoS" tu mrSlaIKh yd iïnkaO tu úp,Hhg ,efnk idudkH w.h hs' 

th E(𝑥) f,i wxlkh lrhs' 

iiïNdù úp,Hhla hkq "
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 𝑝(𝑥𝑖) ≥ 0  iïNdú;djka RK úh fkdyel' 

 ∑ 𝑝(𝑥𝑖)
𝑛
𝑖=1 = 1  ish¨ u iïNdú;djkaf.a tl;=j 1g iudk úh hq;=h' 

 

 

wfmalaIs; w.h 

E(𝑥) = ∑ 𝑥𝑖
𝑛
𝑖=1  𝑝(𝑥𝑖) 

 

úp,;djh           

  𝑣𝑎𝑟(𝑥)  = 𝐸(𝑥2) − [𝐸(𝑥)]2       

    = ∑ 𝑥𝑖
2𝑛

𝑖=1  𝑝(𝑥𝑖) − [∑ 𝑥𝑖
𝑛
𝑖=1  𝑝(𝑥𝑖)]

2 

 

 

𝑥 hk iiïNdù úp,Hhl 𝑎 yd 𝑏 hkq ksh; w.hkaf.a n,mEu u; wfmalaIs; w.h yd 

úp,H;djfha yeisrSu' 

wfmalaIs; w.h úp,;dj 

𝑬(𝒂) = 𝒂 𝑣𝑎𝑟(𝑎) = 0 

𝑬(𝒂𝒙) = 𝒂  𝑬(𝒙) 𝑣𝑎𝑟(𝑎𝑥) = 𝑎2  𝑣𝑎𝑟(𝑥) 

𝑬(𝒂𝒙 + 𝒃) = 𝒂  𝑬(𝒙) + 𝒃 𝑣𝑎𝑟(𝑎𝑥 + 𝑏) = 𝑎2  𝑣𝑎𝑟(𝑥) 

𝑬(𝒙 + 𝒚) =  𝑬(𝒙) + 𝑬(𝒚) 𝑣𝑎𝑟(𝑥 + 𝑦) = 𝑣𝑎𝑟(𝑥) + 𝑣𝑎𝑟(𝑦) 

𝑬(𝒂𝒙 + 𝒃𝒚) = 𝒂  𝑬(𝒙) + 𝒃  𝑬(𝒚) 𝑣𝑎𝑟(𝑎𝑥 + 𝑏𝑦) = 𝑎2 𝑣𝑎𝑟(𝑥) + 𝑏2 𝑣𝑎𝑟(𝑦) 

 

 
 
 
 
 
 
 
 
 

iiïNdù jHdma;shla ;Dma; l<hq;= fldkafoais

úúla; iiïNdù úp,Hh i`oyd wfmalaIs; w.h yd 
úp,H;djh



 

19 

 
 

ixlS¾K iïNdú;d .eg¨ myiqfjka úiod .ekSu i`oyd Ndú; lrkq ,nk iïNdú;d 

iQ;%hla" j.=jla fyda m%ia:dr igykla fõ' 

 

jD;a; iïNdú;d wdlD;s ika;;sl iïNdú;d wdlD;s 

Wod -  

oaúmo iïNdú;d Y%s;h 

fmdhsfidka iïNdú;d Y%s;h 

Wod -  

m%u; iïNdú;d Y%s;h 

 

fuh ialkaO Y%s;hls' ^tla w.hla yd 

iïnkaO iïNdú;d ksrEmKh lrk 

iQ;%hla ksid& 

 

fuh >k;aj Y%s;hls' ^f¾Çh m%dka;rhla 

;=< msysá ish¨ w.hkag wod, iïNdú;d 

ksrEmKh lrk ksid& 

 

 

 
tlsfklska iajdh¾: keyehqï n ixLHdjlska tla keyehqï m%;sM, follska muKla 

iukaú; ùu yd p id¾:lh iEu keyehquloS u iudk jkúg id¾:l ixLHdjla ,eîfï 

iïNdú;dj oaúmo jHdma;sh kï fõ' 

 

 

 

 
 
m%;sM, follska muKla iukaú; iiïNdù mrSlaIKhla oaúmo keyehqula f,i 

ye`oskaúh yel' tkï mrSlaIKfhka ,efnk m%;sM,h id¾:lhla fyda wid¾:lhla 

f,ig fldgia follg fnosh yelsh' fujeks i¾jiu fukau tlsfklska iajhd¾: 

oaúmo keyehqï .Kkdjla u`.ska ,efnk m%;sM,j, jHdma;sh oaúmo jHdma;sh f,i 

i,lhs' 

 

 

iïu; iïNdú;d wdlD;s hkq "

oaúmo keyehqï
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1. mrSlaIKh ksYaÑ; keyehqï .Kklska iukaú; úh hq;= h' 

2. mrSlaIKh id¾:lh yd wid¾:lh f,i m%;sM, follska iukaú; úh hq;= h' 

3. id¾:lh ,eîfï iïNdú;dj yeuúgu ksYaÑ; úh hq;= h' 

4. tla tla keyehqu wka ish¨ keyehqïj,ska iajdh¾: úh hq;= h' 

 

 

 
p(x=𝑥)= nc 𝑥 p 𝑥 qn- 𝑥 

                            
𝑥 = 0, 1, 2, … , p 

 
 

 
uOHkh               

E(𝑥) = µ = np 

 

úp,;dj 

              var(𝑥) = 𝜎2 = npq 

 
 
 

 
 

1. úúla; iïNdú;d jHdma;shla ùu' 

2. mrdñ;Ska folla ;sîu' tkï keyehqï .Kk n iy id¾:lh ,eîfï 

iïNdú;dj p ùu' 

3. fuys uOHhkh n«p jk w;r úp,;dj npq fõ' 

4. oaúmo jHdma;shl uOHhkh úp,;djhg jvd úYd, w.hla .kshs' 

5. p ys w.h 0'5 g jvd wvq kï Ok l=ál jk w;r 0'5 g jvd jeä kï RK l=ál 

fõ' p ys w.h 0'5 kï iuñ;sl fõ' 

6. n ys w.h úYd, jkúg yd p ys w.h 0'5 g wdikak jkúg oaúmo jHdma;sh 

fmdhsfidka jHdma;shlg ikaksl¾IKh fõ' 

oaúmo jHdma;shg wod, fldkafoais

oaúmo jHdma;shl iïNdú;d ialkaO Y%s;h

oaúmo jHdma;shl uOHhkh iy úp,;dj uOHhkh

oaúmo jHdma;shl ,laIK
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ld,h yd wjldYh u; jHdma; jk úúla; iïNdú;d úp,H wdY%s; iïNdú;d .eg¨ 

úioSu i`oyd f.dvk`.d we;s ffiOdka;sl iïNdú;d wdlD;sh fmdhsfidka jHdma;sh 

kï fõ' 

 

 

1. tla;rd wêfõ.S ud¾.hl mehloS isÿjk wk;=re ixLHdj 

2. uqøK msgqjl we;s fodaI iys; jpk ixLHdj 

3. r;= reêrdKq ffi,hl we;s r;= reêrdKq ixLHdj 

 
 

 
 

p(x=𝑥)=
𝑒−𝜆 𝜆𝑥

𝑥!
 

                        𝑥 =0, 1, 2, 3, … 

 
 

 

 
uOHkh         

 𝐸(𝑥) = 𝜆 

 
 
úp,;dj         
 𝑣𝑎𝑟(𝑥) = 𝜆 
 
 
 

 

 

 

fmdhsfidka jHdma;sh i`oyd WodyrK

fmdhsfidka jHdma;shl iïNdú;d Y%s;h

fmdhsfidka jHdma;shl uOHkh iy úp,;dj 
uOHhkh
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1. úúla; iïNdú;d jHdma;shla ùu' 

2. Ok l=ál jHdma;shla ùu' 𝑥 ys w.h jeä jkúg Ok l=ál;djhla o wvq jkúg 

RK l=ál;djla o oelsh yel' 

3. mrdñ;sh λ fõ' 

4. fuys uOHhkh iy úp,;dj λ fõ' 

5. ^ λ > 20 & jkúg fmdhsfidka jHdma;sh m%u; jHdma;shlg ikaksl¾IKh fõ' 

 

n ys w.h úYd, jkúg yd p ys w.h 0'5 g wdikak jkúg oaúmo jHdma;sh fmdhsfidka 

jHdma;shlg ikaksl¾IKh fõ' 

 

  

fmdhsfidka jHdma;shl ,laIK
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ika;;sl iiïNdù úp,Hhka wdlD;s.; lsÍu i|yd b;d jeo.;Alñka hqla; jHdma;sh 

jk w;r tys iïNdù;d >K;aj Y%s;h my; mßos oelaúh yel¡ 

  𝑓𝑥 =
1

√2𝜋𝑒
 𝑒−1/2

(𝑥−𝜇)2

𝜎
 

 

 

uOHkHh     𝜇 

iïu; wm.ukh   𝜎 

úp,;dj   𝜎2 

iiïNdù úp,Hh  𝑥 

 

x iiïNdù úp,Hhla uOHkHh 𝜇 iy úp,;dj  𝜎2 f,i m%u;j jHdma; jk úg th" 

𝑥 ~ 𝑁(𝜇 , 𝜎2) f,i wxlkh flf¾¡ 

 

 

wxlkh
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 hka;%hlska 10cm la os. fnda,aÜ weK ksIamdokh lsÍfïoS fnda,aÜ weKhl os. 

oelafjk úp,Hh 

 hka;%hlska 1kg la nr lsßmsá ksIamdokfha oS lsßmsá melÜgqjl nr oelafjk úp,Hh 

 

 

1. Y%s;h ;sria wlaIhg by<ska msysgk w;r >KaGdjl yevh .kS¡ 

2. ud;h" uOHkh" uOHia:h iudk fõ¡ 

3. uOHkh jgd iuñ;slj jHdma; fõ¡ 

4. jl%fha jï miska iDK wkka;hg;a ol=Kq miska Ok wkka;hg;a osfjk 

kuq;a ;sria wlaIh iam¾Y fkdlrhs¡ 

5. jl%fhka jgjk uq¿ j¾.M,fhka 68.27% la 𝜇 ± 𝜎 w;r o 𝜇 ± 2𝜎 w;r 

95.45% la o 99.73% la 𝜇 ± 3𝜎 w;ro msysghs¡ 

 

 

  

m%u; jHdma;shla ;Dma; lrk iiïNdù úp,Hh i|yd 
ksoiqka

m%u; jHdma;shl ,laIK
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uOHkHh 𝜇 = 0 iy úp,;dj  𝜎2  = 1 jk m%u; jHdma;sh iïu; m%u; jHdma;shka 

f,i ye|skafõ¡  

x uÕska oelafjk ´kEu m%u; jHdma;s rgdjla .kakd ´kEu ika;;sl úp,Hl w.hka 

iïu; m%u; úp,H w.h (𝑍) njg mßKdukh lsÍug my; iQ;%h Ndú;d lrhs¡ 

𝑍 = 
𝑥 − 𝜇

𝜎
~𝑁( 0, 1 ) 

 

 

 uOHkHh Y+kH jk w;r úp,;dj 1 la fõ¡ 

 iïu; m%u; jl%fha uq¿ j¾.M,h 1 la fõ¡ 

 

 

1. P(0 ≤ 𝑍 ≤ 2) = 0.4772 

2. P(0 ≤ 𝑍 ≤ 2.5) = 0.4938 

3. P(0 ≤ 𝑍 ≤ 2) = 0.4582 

4. P(𝑍 ≤ 1.5) = 0.4332+ 0.5 = 0.9332 

 

 

 oaùmo jHdma;shla n úYd, jk úg yd p= 0.5 fyda 𝑛𝑝 ≥ 5 fyda 𝑛𝑝 ≥ 5 kï"    

𝑛𝑝 = 𝜇 iy 𝑛𝑝𝑞 = 𝜎2 fõ¡ 

jk mßos mrdñ;Ska ,ndf.k oaùmo jHdma;s .eg,q m%u; ikaksl¾IKfhka úiosh 

yelsh¡ 

iïu; m%u; jHdma;shl ,laIK

iïu; m%u; jHdma;sfha j¾.M,h j.= Ndú;h
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 fmdhsfidaka jHdma;shl  ,eïvd ≥ 20 jk wjia:dj,oS ,eïvd = 𝜇 iy ,eïvd = 𝜎2  

jk mßos mrdñ;Ska ,ndf.k fmdhsfidaka .eg,q m%u; ikaksl¾IKfhka úiosh 

yelsh¡ 

 oaùmo yd fmdhsfidaka jHdma;sj,g wod< iïNdú;d .eg,q úioSfïoS úúla; úp,Hh 

njg yerùu i|yd ± 0.5 la fhdod.kq ,efí¡ 

 

 

m%u; jl%h úúO j¾.M,hka .Kkh lsÍug wjYH jk úg iïu; m%u; jHdma;sfha 

j¾.M,h j.=j Ndú;fhka myiqfjka .Kkh l< yel¡  

iïu; m%u; jHdma;shl jeo.;alu
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 𝒑𝟏 − 𝒑𝟐 

 

 

ix.yk follska ,nd .;a ksheÈ follska tajdfha iudkqmd;hka ^p& .Kkh lr tu 

iudkqmd;hka w;r fjki .Kkh lsÍu ;=<ska ksheÈ iudkqmd; foll fjki ,nd .; 

yelsh' 

Wod (  

m<uq ix.ykfhka ,nd .;a ksheÈfha iudkqmd;h 0'15o fojk ix.ykfhka ,nd .;a 

ksheÈfha iudkqmd;h 0'10o fõ kï" 

   𝑝1 − 𝑝2   =  0.25 – 0.10 

                   =  0.15 

 

 

ix.yk follska ms<sfj<ska ksheÈ n1 yd n2 f,i .;a ksheÈ foll iudkqmd; ms<sfj<ska 

p1 yd p2 u.ska oelajqjfyd;a p1 - p2  g wod< jHdma;s ksheÈ iudkqmd; j, wka;rfhys 

ksheÿï jHdma;sh fõ' 

 

Wod (  

my; A yd B ix.yk ie,ls,a,g .kak'  

^M } msßñ <uqka    F } .eyeKq <uqka& 

  A } M1 , F1 , F2 

  B } M1 , M2 , F1 

A yd B ix.yk j,ska ;ru 2 ne.ska m%;sia:dmk rys;j .; yels ksheÈ yd .eyeKq 

<uqkaf.a iudkqmd; weiqßka ksheÈ iudkqmd; foll wka;rfhys ksheÿï jHdma;sh 

f.dvk.kak' 

 

ksheÈ iudkqmd; foll fjki

ksheÈ iudkqmd; foll wka;rfhys ksheÿï jHdma;sh
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  A      B 

ksheÈ PA  ksheÈ PB 

1) M1 , F1 ½ = 0.5  1) M1 , M2 0/2 = 0 

2) M1 , F1 ½ = 0.5  2) M1 , M2 ½ = 0.5 

3) F1 , F2 2/2 = 1  3) M2 , F1 ½ = 0.5 

 

 
 ksheÈ iudkqmd; foll wka;rh .Kkh lsÍu' 

ksheÈ PA – PB wka;rh 

1-4  5.0-5  5.0 

1-0  5.0-5.0  5 

1-6  5.0-5.0  5 

2-4  5.0-5  5.0 

2-0  5.0-5.0  5 

2-6  5.0-5.0  5 

3-4  1-5  1 

3-0  1-5.0  50 

3-6  1-5.0  5.0 

 

 

 ksheÈ iudkqmd; foll wka;rfhys ksheÿï jHdma;sh f.dvke.Su' 

PA – PB 5 5.0 1 

Pr (PA – PB) 9/4  9/4  9/1  

 

 

 

 

ksheÈ iudkqmd; foll wka;rfhys ksheÿï jHdma;sfha uOHkHh μ1 - μ2 o" úp,;dj  

σ2 
P1-P2 o" iïu; wm.ukh σ 

P1-P2 f,i ixfla;j;a lrk w;r ta wkqj my; ,laIK 

yÿkd .; yelsh' 𝜎𝑝1− 𝑝2
2  

 

 

ksheÈ iudkqmd; foll wka;rfhys ksheÿï jHdma;sfha 
,laIK
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P1-P2  kï ksheÈ iudkqmd; foflys ksheÿï  jHdma;sfha uOHkHh ix.yk iudkqmd; 

foflys wka;rh ^ π1 - π2 & g iudk fõ  

     

  

by; WodyrKhg idfmalaIj ksheÈ iudkqmd; foflys wka;rhg kshÿï jHdma;sh 

ie,ls,a,g f.k 𝜇𝑝1− 𝑝2      =  1 - 2  nj fmkajkak' 

𝜇𝑝1− 𝑝2   =  E ( P1 - P2 ) 

              =   (P1-P2) * Pr (P1-P2)  

              =  (0*4/9) +(0.5*4/9) +(1*1/9) 

              =  3/9 

              =  0.33 

 

1 - 2    =  
2

3
−
1

3
 

              =  5.33 

          𝜇𝑝1− 𝑝2    =  1 - 2   fõ 

 

ix.yk iudkqmd; ^.eyeKq <uqka ùfï& =  𝜋A =  
2

3
        𝜋𝐵  =    

1

3
 

 

 

fuys§ ix.ykh mßñ;  úg fyda ix.ykfha ;rñka ksheÈfha ;ru 10] lg wvq  jk 

úg ix.yk foflka .kakd ,o ksheÈ iudkqmd; j, ^P& wka;rh P1  yd P2 u.ska 

oelajqjfyd;a tys kshÿï jHdma;sh" 

𝜇(𝑝1− 𝑝2)   =  𝜇𝑝1 − 𝜇𝑝2    

p            =  P   ksid 

P1 - P2      =  1 - 2    

 𝜇(𝑝1− 𝑝2)    =  𝜇𝑝1 − 𝜇𝑝2   =  1 - 2    

 

𝜇𝑝1 − 𝜇𝑝2  = π1 - π2 
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m<uq ix.ykfhka ,nd .;a ksheÈ iukqmd;hkays jHdma;sfha  úp,;dj 𝜎2𝑝1  f,io 

fojk ix.ykhka ,nd.;a ksheÈ iudkqmd;fha jHdma;sfha úp,;dj 𝜎2𝑝2  f,i .;a   

úg" 

 

ksheÈ iudkqmd; foflys wka;rfhys ksheÿï jHdma;sfha  úp,;dj 

𝜎2𝑝1− 𝑝2    =  𝜎2𝑝1 + 𝜎
2
𝑝2   

 

 

tfiau iïu; wm.ukh" 

𝜎𝑝1− 𝑝2        = √𝜎2𝑝1 + 𝜎
2
𝑝2    

 

m<uq ix.ykfha iudkqmd;fha  úp,;djh 
𝜋1 (1− 𝜋1)

𝑛1
  f,i;a                 

                                                      
 

fojk ix.ykfha iudkqmd;fha úp,;dj 
𝜋2 (1− 𝜋2)

𝑛2
  f,i;a                 

                                                   
 

ie,l+ úg iudkqmd; foflys wka;rfhys ksheÿï jhdma;sfha úp,;djh" tu 

ksheÈ ,nd .;a ix.yk foflys iudkqmd;fha  úp,;dj iudk  fõ' 

 

 

 

úp,;djh      

 𝜎2𝑝1− 𝑝2    = 𝜎2𝑝1 + 𝜎
2
𝑝2  =  

𝜋1 (1− 𝜋1)

𝑛1
+ 

𝜋2 (1− 𝜋2)

𝑛2
    

 

iïu; wm.ukh" (𝜎𝑝1− 𝑝2   ) : úp,;djhg j¾.uQ,h fhdod ,nd .kS' 

ix.ykh  wmsßñ; jk úg
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úp,;djh          

 𝜎2𝑝1− 𝑝2   =  
𝜋1 (1− 𝜋1)

𝑛1
[
𝑁1−𝑛1

𝑁1−1
] + 

𝜋2 (1− 𝜋2)

𝑛2
[
𝑁2−𝑛2

𝑁2−1
] 

 

iïu; wm.ukh" (𝜎𝑝1− 𝑝2   ) : úp,;djhg j¾.uQ,h fhdod ,nd .kS' 

 

by; ,laIK wkqj ksheÈ iudkqmd; foll wka;rfhys ksheÿï jHdma;sh my; mßÈ 

m%ldY l< yel' 

            P1 - P2   ~ 𝑁 [𝜇𝑝1− 𝑝2       𝜎
2
𝑝1− 𝑝2   ]    f,i fyda 

P1 - P2   ~ 𝑁  [𝜋1− 𝜋2,
𝜋1 (1− 𝜋1)

𝑛1
+ 𝜋2 (1− 𝜋2)

𝑛2
] 

 

 

 

 

iïNdú;dj .Kkh lsÍu m%u; jHdma;sh weiqßka isÿ lrkq ,nhs' thg my; iq;%h 

Ndú;d l< yel' 

    Z   
(𝑃1−𝑃2)− (𝜋1−𝜋2)

√
𝜋1 (1− 𝜋1)

𝑛1
+ 
𝜋2 (1− 𝜋2)

𝑛2

 

 

Wod(  

tla;rd frda.hla iqj lsÍu ioyd Ndú;d lrk A kï T!IOh u.ska frda.h iqj lsÍfï 

iudkqmd;h 0'75 o B kï T!IOh u.ska frda.h iqj lsÍfï iudkqmd;h 0'68 o jk nj 

fmkS hhs' A T!IOh Ndú;d lrk frda.Ska 200o B T!IOh Ndú;d lrk frda.Ska 300o 

ne.ska jQ iiïNdù ksheÈ 2la f.k mÍlaId l< úg A T!IOh u.ska frda.h iqj ùfï 

iudkqmd;h B T!IOh u.ska frda.h iqj ùfï iudkqmdhg jvd 0'1lska jeä ùfï 

iïNdú;dj fldmuKo@ 

ix.ykh mßñ; jk úg

ksheÿï iudkqmd; foll wka;rfhys ksheÿï jHdma;sh weiqßka iïNdú;d 
.Kkh lsÍï'
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 𝜋𝐴  =  5.70                      𝜋𝐵   =   5.68 

 𝑛1  =  255                       𝑛2  = 355 

PA - PB  ~ [(5.70-5.68)   (5.70*5.20)/255+(5.68*5.32)/355] 

             = pr [PA - PB  ≥ 0.1] 

             = [Z ≥  √
0.1−0.07

0.75∗ 0.25

200
+
0.68∗0.32

300

 ] 

             = [Z ≥ 
0.03

0.06
 ] 

             = pr ( Z≥ 0.5 )  

              5.0555 

              (5.1910) 

              5.3580 
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ix.ykhla mÍlaId lsÍu wmyiq lghq;a;la ksid ix.ykh ksfhdackh jk mßÈ 

ksheÈhla mÍlaId lsÍfuka ix.ykh ms<sn| wkqñ;Ska l< yelsh' tjeks wkqñ;Ska 

fldgia 2ls' tkï" 

 1' ksudkh 

 2' l,ams; mÍlaIdj 

 

wkqñ;sfha § ix.ykh lsishï .=Kdx.hla ms<sn| j wOHkh lrkq ,nk w;r 

tu .=Kdx.h iiïNdù úp,Hhla jk w;r Bg oaú jHdma;shla" m%u; fyda fmdhsfidka 

jHdma;shla wd§ iïNdú;d jHdma;shla o mj;S' 

 Wod(  mdi,l isiqkaf.a meñŒu' 

  m%foaYhl mqoa.,hkaf.a Ôjfkdamdh  

 

úp,H wvx.= jHdma;s ms<sn| ;rula okakd kuq;a th l=uk ,laIHla jgd jHdma; ù 

mj;So hkak fkdokS' ix.ykfha mrdñ;Ska jk  yd 2 w;r w.hka fkdokS'fkdokakd 

w.hka wdikak jYfhka fyda ksudkh lr .ekSug isÿ jk w;r iqÿiq tlu l%uh 

ksheÈhla mÍlaId lsÍuhs' 

 

 

ksheÈ f;dr;=re weiqßka ix.ykhl f;dr;=re weia;fïka;= lsÍu ixLHdk ksudkh 

fõ' Bg wu;rj ix.ykhlska ,nd .kakd ksheÈhl uOHkh ^ x ̅& iïu; wm.ukh ^s& 

úp,kh ^S2& hk ixLHdk wdY%fhka ix.ykfha uOHkh ^& iïu; wm.ukh ^& 

úp,;djh ^2& jeks mrdñ;Ska ;lafiare lrhs' 

Wod(  

lsishï ksIamdok wdh;khl Èklg ksmojk n,an 100la mÍlaId lr n,d tuÕska Èkl 

ksIamdokfha ifodia n,an .Kk ;lafiare lsÍu' 

 

 

ixLHdk ksudkh
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ksudkhla hkq mrdñ;sl w.h weia;fïk;= lsÍu fjkqfjka Ndú; lrk Y%s;hls' 

ke;fyd;a mrdñ;sl w.h weia;fïka;= lsÍfï § fhdod .kakd ksheÈ ixLHd;s 

ksudklh fõ' 

Wod(  

ksheÈ uOHkHh " ksheÈ úp,;dj 

         ^ x̅ hkq    i|yd  ksudklhls'& 

 

ksñ;sh hkq ksudkhla i|yd ,efnk ixLHd;aul jákdluls' 

ksudkhl w.h ^ksñ;sh& ksheÈ wjhj fjkia jk úg ta wkqj fjkia jk ksid 

ksudklh tu ksheÈ wjhj j, Y%s;hls' 

Wod(  

n,an ksmojk wdh;khla Tjqka ksmojk úÿ,s n,an j, idudkH wdhq ld,h 

weia;fïka;= lsÍfï § bka n,an 100 ksheÈhla .kS' n,an j, ftlHh 200000h fõ kï" 

x̅ = ∑


𝑛
 

     = 200000/100 

     = 2000 h 

 

 

 

ksudklh ksheÈfhys Y%s;hla jk w;r ksñ;sh ksheÈh weiqßka ksudklh .kq ,nk 

ixLHd;aul w.hls' 

ksheÈh f;dard .;a úg 𝑋1  , 𝑋2  , ..., 𝑋𝑛   olajd iiïNdú úp,Hhkaf.a Y%s;hla f,i 

ksudklh oelaúh yels w;r 𝑥1, 𝑥2 , ..., 𝑥𝑛 jk ixLHd;aul w.hkaf.a Y%s;hla f,i 

ksñ;h olajhs' 

 

 

ksudklh yd ksñ;sh

ksudklh yd ksñ;sh w;r fjki
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Wod(  

mdi,l 10 jif¾ <uqkaf.a idudkH .‚; oekqu mÍlaId lsÍu i|yd isiqka 100l 

ksheÈhla  ,nd .kakd ,§' ksheÈfha  uOHkHh ,l=Kq 75 hs' 

mrdñ;sh } ix.yk uOHkh 

ksudklh } ksheÈ uOHhkh ^idudkH .‚; oekqu& 

ksñ;sh  } 75 

 

 

 

  

  

tkï ix.yk mrdñ;Ska i|yd lrkq ,nk weia;fïka;=j lsishï w.hla folla 

w;r mr;rhla ;=< msysgk nj lsishï úYajdi uggula hgf;a wod< mrdñ;sh 

tu mrdih ;=< mj;sk nj m%ldY lrhs kï th m%dka;r ksudkh fõ' 

 

 

ksheÈ ixLHd; wdOdrfhka ix.ykfha lsishï jQ ;ks w.hla ke;skï 

ix.ykfha lsishï ,laIHhla ksudkh lsÍu ,laIHuh ksudkh fõ' 

Wod(    

iud.ula ;uka ksmojk inka leghl idudkH nr ksheÈhla f.k wOHhkh 

fldg 100g nj wjfndaO lr .ekSu' 

 

 

 

 

ksudkfha m%rEm
1' m%dka;r ksudkh

2' ,laIHuh ksudkh

1. m%dka;r ksudkh

2. ,laIHuh ksudkh
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fuh ksoiqkla uÕska ukdj jgyd .ksuq' 

2" 4" 8" 10" 12 ix.ykhla hehs is;kak' fuys ix.yk uOHkHh" 

  = 2+4+8+10+12 = 7.2 

       5 
 

fuhska ;ru 2 ne.ska m%;sIaGdmk rys;j ksheÈ ,nd .kak' 

(2,4)  (2,8)  (2,10)  (2,12)  (4,8) ( 4,10) ( 4,12)  ( 8,10)  (8,12)  (10,12) 

 3          5          6        7         6           7         8       9            10            11  

   =  3+5+6+7+6+7+8+9+10+11  =   7.2 

                                10 
 

ksheÈ  j, tla tla ksheÈ uOHhkhla ,eîug we;s iïNdú;djh ksheÈ uOHhkh j, 

jHdma;sh iuÕ my; wdldrhg oelafõ' 

x 3 5 6 7 8 9 10 11 

P(x ) 1/10 1/10 2/10 2/10 1/10 1/10 1/10 1/10 

0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 

E(x ) 0.3 0.5 1.2 1.4 0.8 0.9 1 11 

     = 7.2 

 

tkï E(x )=  = 7.2 fõ' fuhska lshfjkafka ksheÈ uOHhkh j, wfmalaIs; w.hka 

j, uOHkHh yd ix.yk uOHkHh tl iudk jk njhs' tu ksid ix.ykfha   

weia;fïka;= lsÍu i|yd ksudklh f;dard .ekSfï § ksudklh yd tajdfha ksheÿï 

jHdma;s w;r we;s iïnkaO;djh mokï lr .; yels h' 

iuyr ksheÈ uOHhkhla ,nd f.k ix.yk uOHhkh ;SrKh l<fyd;a th 

W!K ;lafiarejla ( 3,5,6,7) fyda wê ;lafiarejla (8,9,10,11) úh yelsh' fï ksid 

fyd| ksudkhla ùug ;sìh hq;= ,laIK lsysmhls' 

 

ksheÿï jHdma;sh yd ksudkh w;r iïnkaO;djh
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1. wkNsk; nj 

2. ld¾hlaIu nj 

3. ix.; nj 

4. m%udKd;aul nj 

 

lsishï ix.ykhl mrdñ;sl w.hg ksudklfha wfmalaIs; w.h iudk kï th wkNsk; 

nj f,i y÷kajhs' fuyS§" 

 hkq mrdñ;sh o 𝜃 ksudklh o kï 𝜃 wkNsk; ksudklhla ùug kï   

 úh hq;= h' 

 

Wod(  

lsishï ix.ykhlska ,nd .;a tl ;rfï ksheÈ f.k tajdfha uOHkHhkaf.a ksheÿï 

jHdma;sfha uOHkHh 𝜇𝑥 & yd ix.ykfha uOHkHh ^&  

  

 

E (𝑥 ) = 𝜇 tneúka ix.ykfhka ,nd .;a ksheÈ uOHkHh ^ x̅ &  kue;s ixLHd;sh tu 

ix.ykfha uOHkHh 𝜇 kue;s   mrdñ;sh ioyd wkNsk; ksudklhls' 

   x̅ = ∑
𝑋𝑖

𝑛
 

 

E (𝑥 )  =  E [∑
𝑋𝑖

𝑛
] 

           = 
1

𝑛
 E [ X1 + X2 + … + Xn ] 

           = 
1

𝑛
 E(X1) + E(X2) + … + E(Xn) 

           = 
1

𝑛
  n 

           =  

fyd| ,laIHuh ksudkhl ;sìh hq;= .=Kdx.

^,laIK&

01' wkNsk; nj

E(𝜃)  =       

𝜇𝑥  =   
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ix.yk uOHkHh ^ 𝜇 &ksudkh lsÍug ksheÈ uOHia:h wkNsk; ksudklhla fkdfõ' 

tkï"  

 μ ≠ ksheÈ uOHkaf.a uOHia:h neúks' tneúka th wNsk; ksudklhla fõ' 

E (𝜃) ≠  

E (𝜃) <  

E (𝜃) >   jk úg th wNskl ksudklhls' 

 

 

𝜇𝑥  =     

 E (𝑥 ) = 𝜇 

𝑥  ix.yk uOHhkHh μ ioyd wkNsk; ksudkhls' 

 

 

ksheÈ iudkqmd;hkaf.a wfmalaIs; w.h jk p fyda E(p) ix.ykfha iudkqmd;h jk 

g iudk jk neúka"   p  =  C  

                      E(p) =   

ksheÈ iudkqmd;h jk p ix.yk iudkqmd;h  ioyd wkNsk; ksudkhls' 

 

 

         E(S2) ≠ 2 

túg ksheÈ úp,;djh S2 ix.yk úp,;dj 2  ioyd wkNsk; ksudkhla fkdfõ' kuq;a 

ksheÈ úp,;djh .Kkh lsÍfï§ ksheÈ ;ru jk n j,ska tlla ^1& wvq lr 

úp,;djh .Kkh l, úg ksheÈ úp,;djh jk S2 ys wfmalaIdj  ix.yk úp,;dj 

jk 2  iudk jk neúka" 

   

ksheÈ uOHhkaf.a wkNsk; nj

ksheÈ iudkqmd;fha wkNsk; nj

ksheÈ úp,;djfha wkNsk; nj 

E(S2)  = 2 
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S2 ix.yk úp,;dj 2 ioyd wkNsk; ksudkhla ùug úp,;dj my; mßÈ oelaúh 

hq;=h' 

S2 =  ∑
(𝑋−𝑋)

2

𝑛−1
 

     =    
𝑋2 − (𝑛𝑋)

2

𝑛−1
 

      =  
1

𝑛−1
  * 

𝑋2 − (𝑋)
2

𝑛
 

                   =  
𝑛𝑆2

𝑛−1
 

ksheÈ úp,;dj by; mßÈ .Kkh l, úg wkNsk; jqj;a tys j¾.uQ,h .ekSfï§ iïu; 

wm.ukh ,enqKo th wkNsk; iïu; wm.ukh fkdfõ' 

 

 

lsishï ix.yk mrdñ;shla f;dard .ekSfï§ tlu uOHkHh iys; ksudkl lsysmhla 

mj;sk úg wvqu úp,;djhla iys; ksudklh tu ix.yk mrdñ;sh ioyd ldrhlaIu 

ksudklh fõ'  

 E (𝜃1) =   

E (𝜃2) =  

fï wkqj 𝜃1 yd 𝜃2 hk ksudkl folu wkNsk; fõ' tfy;a  V (𝜃1 <  𝜃2) kï 𝜃1    

ksudklh  ioyd jvd;a ldrhlaIu fõ' 

 

 

ksheÈ uOHkHfha wfmalaIs; w.h jk E (𝑥 )  jk ksheÈ uOHia:fha wfmalaIs; w.h jk 

E (Xmd) ix.yk uOHkHh jk  g iudk fõ'  

  E (𝑥 )  =      E (Xmd)  =         

  𝜇𝑥        =         Xmd      =    

 

 

02' ldarhlaIu;djh

ksheÈ uOHhkaf.a yd ksheÈ uOHia:hkaf.a ldrhlaIu;dj
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X iy Md ys úp,;dj my; iQ;% weiqßka ,nd .; yelsh' 

  Var (X )    =   
2 

𝑛
 

       Var (Md)    =  
𝜋2

2𝑛
    

 

ksheÈ uOHkHh yd kshÈ uOHia:h ix.yk uOHkHh  ioyd wkNsk; 

ksudklhls'kuq;a fuys úp,;dj"     

  Var (X )   <   Var (Xmd) 

 

wvqu úp,;dj ksheÈ uOHkHfha ksid wod, jHdma;sh m%u; jHdma;shl msysgk ksid 

ksheÈ uOHkHh"  ioyd ldrhlaIu ksudklhla fõ' 

 

 

lsishï ix.ykhlska ,nd .kakd ksheÈ ;ru úYd, jk úg ksudklfha úp,;djh 

Y=kHg wdikak jkafka kï th ix.; fõ' 

  n  →  ∞ 

  var (𝜃)  → 0 

 

 

 

 

 

  n = 100                  n=300 n=200 

fuys ksheÈ ;ru jeäfhka mj;skafka 𝜃1 ys neúka 𝜃1     ioyd ix.; ksudklhla fõ' 

 

 

 

03' ix.; nj ^taldldÍ nj&





𝜃1 𝜃2 𝜃3 
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      𝜎𝑥 
2

  =  
𝜎2 

𝑛
 

fuys n w.h úYd, jk úg úp,;dj Y=kHg wdikak ksid ksheÈ uOHkHh ix.; 

ksudklhls' 

 

 

           𝜎𝑝
2  =   

(1−𝜋)

𝑛
 

 fuys n w.h úYd, jk úg úp,;dj Y=kHg wdikak jk ksid p ix.; ksudklhls' 

 

 

 

 

n w.h úYd, jk úg § úp,;djh Y=kHhg wdikak jk ksid ksheÈ úp,;djh ^ S2& 

ix.; ksudklhls' 

 

 

  

 

n w.h úYd, jk úg§ úp,;djh Y=kHhg wdikak jk ksid ksheÈ uOHia:h ^2
xmd & 

ix.; ksudklhls' 

ix.; ùu ioyd ksudklhla wNsk; ùu wjYH jkafka ke;' th wNsk; jQj;a fkdjQj;a 

ksudklh ix.; úh yelsh' 

 

 

ksheÈ uOHkHfha ix.; nj

ksheÈ iudkqmd;fha ix.; nj

ksheÈ úp,;djfha ix.; nj

ksheÈ uOHia:fha ix.; nj

S2 = (X-X)2 

                        n-1                                                    

 

       2
xmd  =  2 

                     2n 
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uOHkHh ksudklh f,i Ndú;d lrk úg tys ish¨u w.h X = X / n u.ska ,nd .kS' 

tneúkaX m%udKd;aul ksudklhls'  

kuq;a ud;h uOHia:h tfia idrdxY l< fkdyels fkdyels ksid m%udKd;aul ksudkl 

fkdfõ' 

 ix.yk mrdñ;sh ioyd m%Yia; f;dr;=re fy<sorõ lrk ksudklh 

m%udKd;aul  ksudklhls' 

ksheÈ uOHkHhX wNsk; nj" ld¾hlaIu nj" ix.; nj yd m%udKd;aul nj hk 

ish¨ .=Kdx.hkaf.ka iukaú; ksudklh f,i ie,lsh yelsh'  

 

 

 

X1, X2, X3 hkq uOHkh 𝜇 yd úp,;djh 𝜎2 jQ ix.ykhlska .kakd ,o iiïNdú 

ksheÈhla hehso 

 𝑇1 = 
𝑋1+ 𝑋2+ 𝑋3

3
 

 𝑇2 = 
𝑋1+ 2𝑋2

3
 

 𝑇3 = 
𝑋1+ 2𝑋2+ 𝑋3

3
 hkq ixLHd;s 3la hehs o is;uq' 

fuhska l=uk ixLHd;sh wkNsk; fõo@  

 𝑇1 = 
𝑋1+ 𝑋2+ 𝑋3

3
 

 𝐸(𝑇1) = 𝐸( 
𝑋1+ 𝑋2+ 𝑋3

3
) 

 𝐸(𝑇1) =  
1

3
 𝐸(𝑋1) + 𝐸(𝑋2) + 𝐸(𝑋3) 

  = 
1

3
 × 3𝜇  

  = 𝜇 

𝑇1"  i|yd wkNsk; ksudklhls'  

04' m%udKd;aul nj

wNHdi
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 𝑇2 = 
𝑋1+ 2𝑋2

3
 

 𝐸(𝑇2) = 𝐸 ( 
𝑋1+ 2𝑋2

3
) 

 𝐸(𝑇1) =  
1

3
 𝐸(𝑋1) + 2𝐸(𝑋2) 

  = 
1

3
 × 3𝜇  

  = 𝜇 

𝑇2" 𝜇  i|yd wkNsk; ksudklhls'  

 

 𝑇3 = 
𝑋1+ 2𝑋2+ 𝑋3

3
 

 𝐸(𝑇3) = 𝐸( 
𝑋1+ 2𝑋2+ 𝑋3

3
) 

 𝐸(𝑇3) =  
1

3
 𝐸(𝑋1) + 2𝐸(𝑋2) + 𝐸(𝑋3) 

  = 
1

3
 × 4𝜇  

𝑇3" 𝜇wkNsk; ksudkhla fkdfõ' 

 

 

𝑇1  yd 𝑇2  hkq mrdñ;sh i|yd w¾: olajd ;sfnk wkNsk; ksudkl 2la kï" 𝑇1  

ksudklhg idfmalaIj 𝑇2 ys ld¾hlaIu;dj 
𝑉𝑎𝑟 (𝑇1)

𝑉𝑎𝑟 (𝑇2)
 fõ'  

 

by; WodyrKfha wkNsk; ksudkl w;=ßka ld¾hlaYu ksudklh l=ulao@ 

  𝑉𝑎𝑟(𝑇1) =  𝑉𝑎𝑟 (
𝑋1+ 𝑋2+ 𝑋3 

3
) 

 𝑉𝑎𝑟(𝑇1) =  
1

9
 𝑉𝑎𝑟(𝑋1) + 𝑉𝑎𝑟(𝑋2) + 𝑉𝑎𝑟(𝑋3) 

     =  
1

9
 (𝜎2 + 𝜎2 + 𝜎2) 

     =  
3

9
𝜎2 

wNHdi
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 𝑉𝑎𝑟(𝑇2) =  𝑉𝑎𝑟 (
𝑋1+ 2𝑋2  

3
) 

 𝑉𝑎𝑟(𝑇2) =  
1

9
 𝑉𝑎𝑟(𝑋1) + 4𝑉𝑎𝑟(𝑋2) 

     =  
1

9
 (𝜎2 + 4𝜎2) 

     =  
3

9
5𝜎2 

 

𝑉𝑎𝑟 (𝑇1) <   𝑉𝑎𝑟(𝑇2) ⟶ 𝑇1  ld¾hlaIu fõ  
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ix.yk mrdñ;shla mej;sh yels mrdihla weia;fïka;= lsÍu ioyd ,lIHuh 

ksudklh" tys iïu; fodaIh yd úYajdi uÜgu iu. .,md w.h 

m%dka;rhla ,nd .ekSu m%dka;r ksudkh fõ' 

Wod( úÿ,s n,anhl idudkH wdhq ld,h meh 2000-2600 w;r w.hla .kakd nj 90] 

úYajdiksSh;ajhlska m%ldY lrhs' 

m%dka;r ksudkfha § mrdñ;sh ioyd mej;sh yels w.h mrdih ,nd .kakd w;r 

ksudklfha w.hg wu;rj" 

 iïNdõ;d jHdma;sh 

 úYajdi uÜgu 

 ksudklfha iïu; fodaIh 

 

 

ksudkfha§ ms<s;=f¾ úYajdikSh;ajh ;yjqre lrk Wmßu iïNdõ;d uÜgu úY%ïN 

uÜgu fõ' fuh iïNdú;d uÜguls' 

Wod( úÿ,s n,anhl wdhq ld,h meh 2000-2600 w;r w.hla nj 90] úYajdiksSh;ajhlska 

m%ldY lsÍu' 

 

 

úY%ïN uÜgula ;=< fofl<jr iSud lrkq ,nk w.hka úY%ïN iSud fõ' wvqu w.h 

my< úY%ïN iSudjo jeäu w.h by<$Wiia úY%ïN iSudjo fõ' 

Wod(  2000 - my< úY%ïN iSudj 

2600 - by< úY%ïN iSudj  

m%dka;r ksudkh

úY%ïN uÜgu$fjiishd uÜgu

úY%ïN m%dka;rh
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α u.ska w.h mrdih fkd,eîu fyj;a isÿ fkdùfï iïNdõ;dh fmkajk w;r α wvq 

lsÍfuka   ^1- α& fjiishd uÜgu ,efí. fuh úY%ïN ix.=Klh fõ' 

 

 

by< úY%ïN iSudj yd my< úY%ïN iSudj w;r fjki úY%ïN m<, fõ' úY%ïN 

m<, ;SrKh lrk m%Odku idOlh jkafka úY%ïN uÜguhs' 

 

  

 úY%ïN uÜgu 

 ix.yk iïu; fodaIh 

 ksheÈ ;ru 

 iiïNdù úp,Hh jHdma;s iajNdjh 

 

fï wkqj ix.yk mrdó;Ska ioyd úY%ïN m%dka;r f.dvke.Sfï§ my; fmdÿ m%ldYkh 

ie,ls,a,g .; yelsh' 

 

 

fuys" j.= w.h * iïu; fodaIh  u.ska ,efnk w.h iïNdù fodaIh f,i yÿkajhs' 

 

 

 

 

úY%ïN ix.=Klh

úY%ïN m<,

úY%ïN m<, ;SrKh lrk idOl

නිමිතිය    වගු අගය * සම්මත ද ෝෂය 
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 ix.yk uOHkHh ksudkh ^μ& 

 ix.yk iudkqmd;h ksudkh ^π& 

 ix.yk foll uOHkHfhys wka;rh ^ μ1 - μ2& ksudkh 

 ix.yk iudkqmd;h foll wka;rh ksudkh 

 

 

 

,laIHh ksudkfha§ wm ,nd .kafka .‚;uh jYfhka úia;r l< yels ;ks w.hls' 

m%dka;r  ksudkfha § ix.ykh ms<sno mrdó;Ska úys§ we;s w.h mrdihla lsishï  

úYajdikSh uÜgula hgf;a iïu; fodaIh .,md ,nd .kS' 

  

m%dka;r  ksudkfha Ndú; wjia:d 

,laIHh ksudkh yd m%dka;r  ksudkh w;r fjki
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ñka woyia lrkq ,nkafk ksheoshla u.ska ix.ykhl uOHkHh (μ) i|yd úY%ñN iSud 

ksudkh lsrSuh' tkï" ksyeoshla u.ska (μ) ix.ykhl uOHkHh lsishï 

m%dka;rhla ;=<g we;=<;a jk wdldrh ksudkh lsrSuhs' fuh my; oelafjk úúO 

wjia:d hgf;a i,ld ne,Su jvd;a meyeos,s jkq we; 

I. ix.ykh; úp,H;djh (σ2) okakd m%u; ix.ykhl μ i|yd m%dka;rh ksudkh 

lsrSu' 

II. ix.ykh; úp,H;djh fkdokakd m%u; ix.ykhl μ i|yd m%dka;rh ksudkh 

lsrSu' 

III. ix.ykh; úp,H;djh okakd m%u; ix.ykhl μ i|yd m%dka;rh ksudkh 

lsrSu' 

IV. ix.ykh; úp,H;djh fkdokakd m%u;  fkdjk ix.ykhl μ i|yd 

m%dka;rh ksudkh lsrSu' 

 

 

ix.ykhl uOHkHh yd úp,;djh iys;j m%u;j jHdma; fõ' kñ kshe|s uOHkhh 

o m%u; f,i jHdma; fõ' fuh m%ldY lrkqfha " 

x̅ ~ N (μ, σ2) 

x̅ ~ Z (0, 1) 

l< úg ,efnkqfha Z jHdma;shls' 

fuu jHdma;s mokï lrf.k úp,;djh okakd m%uk jHdma;shl μ i|yd m%dka;r 

ksudkh isÿl, yels h' fujeks jHdma;shl úY%dñN m%dka;rh my; mrsos j¾. l< yels 

h' 

μ = x̅  ±  Zα   σ
√𝑛
⁄   fyda  μ = x̅  ±  Zα / 2   σ

√𝑛
⁄  

 

 

ix.Kk uOHkHh ksudkh

(I.) ix.ykh; úp,H;djh (σ2) okakd m%u; ix.ykhl  uOHkHh i|yd

úY%ñN iSudj 
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WodyrKh¦ 

fiajlhska 36 l f.a ksheÈhla mßlaId l< úg jegqma j, idudkH 3600$} ls' fuu 

wdh;kfha ish¨u fiajlhskaf.a σ2 = 900/= ls' m%u; jHdma; ù we;akï 95% os μ jegqm 

mßlaId lrkak'  

μ = x̅  ±  Zα   σ
√𝑛
⁄    

fuys x̅ = 3600 

 σ = √900 = 30  

 n = 36 

 

fuh .Kkh lrk wdldrh fuh iDK ix.=Klh fõ¡ ta wkqj   

 1 – α% = 95% 

 1 – α   = 0.95 

       α     = 1 – 0.95 

      α/2 = 0.05/2 = 0.025 

 

m%u; jHdma; j.=j  

0.5000 – 0.025 = 0.4750 

   Zα / 2   = Z0.4750 =1.96 

 

μ = x̅  ±  Zα   σ
√𝑛
⁄   

   = 3600 ± 1.96 x 30
√36
⁄  

   = 3600 ± 9.8 

(3590.2, 3609.8) 

3590.2  ≤  x̅  ≤  3609.8 

 

 

 

 

 



 

50 

 

ix.yk uOHkHhg wod<j m%dka;r ksudkh i|yd fhdod.;a  μ = x̅  ±  Zα   σ
√𝑛⁄

 iq;%h 

Ndú;d lsrSu kï ix.yk σ2 ms<sn| f;dr;=re ;sìsh hq;=h' tkï ix.yk iïu; 

wm.ukh (σ) oS ;sìh hq;= jkafka h 'fuh m%Odk fldgia folls' 

 úYd, kshe|s i|yd 

 l=vd kshe|s i|yd 

 

 

n = 30g jvd úYd, kï ix.Kk úp,;djh i|yd fuh fhda.H ksudkhka fõ' fï 

ksid Ndú;d lrñka by; iq;%h .Kkh l< wdldrhgu ix.Kk uOHkhh i|yd 

m%dka;r ksudkh l< yelsh' 

WodyrKh¦ 

hïlsis hka;%hla ksmojk wdh;khla tu hka;% 60l ksheoshla mrSËd lr tajdfha 

uOHkHh wdhq ld,h x̅ = meh 325.5 yd iïu; wm.ukh S = meh 205.5 

nj ,nd.kakd ,oS' fuu ksheosh weiqrska wdh;kh ksIamdokh lrk tu j¾.fha hka;% 

j, uOHkHh wdhq ld,h i|yd 95% úY%ïN m%dka;rh ksudkh lrkak 

úiÿu (-  

fuys n ≤ 30 neúka S fhdodf.k isÿlrk ksudkfha ksrjoks;djhg t;rï ydkshla 

jkafka ke;' Bg fya;=j jkafka úYd, ksheos j, úp,H;dj ix.yk úp,H;djfha 

ksudkhla neúks tu ksid 

x̅  ±  Zα   σ
√𝑛
⁄   hk iq;%fha σ fjkqjg S wdfoaY lrkq ,nhs' 

 

μ = x̅  ±  Zα   S
√𝑛
⁄    

 x̅ = 325.5   S = 205.5 

 Zα = 1.96    n = 60 

 

(II.)  ix.ykhl úp,;djh fkdokakd m%u; ix.ykhl ix.yk uOHkH

i|yd úY%ïN iSudj

úYd, kshe|s i|yd ix.yk úp,;djh fkdokakd m%u; ix.ykhl 
ix.yk uOHkHh i|yd úY%ïN isudj



 

51 

μ = x̅  ±  Zα   S
√𝑛
⁄   

   = 325.5 ± 1.96 x 205.5
√60
⁄  

   = 325.5 ± 51.99 

(273.51  ,  377.49) 

 

ta wkqj hka;%j, uOHkH wdhq ld,h meh 274 yd meh 378 hk w.hka w;r úh yels 

nj 95]úYajdihlska m%ldY l< yelsh' 

 

 

 

ksheosh l=vd jk úg ix.yk úp,;djh (σ2) i|yd S2 fhdod.; yels jkafka ke;' 

fï ksid iuñ;sl kuq;a mu; jHdma;shg je%ä úp,;djhla iys; t jHdma;sh Ndú; l< 

hq;= fõ' 

t jHdma;sfha iajremh r| mj;skqfha iqp,k wxlh u;h' iqp,k wxlh oelafjkafka 

(n–1) u.sks' fuys n hkq ksheos ;ru jk w;r t jHdma;sfhys t(n – 1) w.h" õY%ñN 

uÜgu yd (n – 1)  g wod< iqp,l wxlh wkqj t jHdma;s j.=jlska ,nd.; hq;= h' fuys 

oS wod< m%dka;r ksudkh" 

  x̅  ±  t(n – 1)    S
√𝑛
⁄  

 

iñu; m%u; jHdma;sh yd iqp,k wxl 5la iys; t jHdma;sh tlu l,hl m%ia;dr.; 

l< úg msysgk whqre my; olajd we;'fuys os idfmaËu t jHdma;sfha j¾. fomi 

j¾.M,h jeä jk m%u; jHdma;sfha uOHfha j¾.M,h jeä fõ'    

 

 

 

 

 

 

l=vd ksheos i|yd ix.yk úp,;djh fkdokakd m%u; ix.ykhl 
ix.yk uOHkHh i|yd úY%ïN iSudj

 0 -3 -4 -2 -1 1 2 3 4 

iñu; m%u; 
jHdma;sh 

t jHdma;sh 
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WodyrKh¦    

wdh;khl fiajlhka 16lf.a udisl jegqma mrslaId lsrSfïoS" tajdfha x̅ = 1500ls' S=150. 

fuu wdh;kfha ish¨ fiajlhka f.a jegqma m%u;u jHdma; jkafka kï μ, 98% l 

úY%ñl iSud hgf;a ksudkh lrkak' 

   x̅  ±  t(n – 1)    S
√𝑛
⁄  

= 1500 ± 2.602 x 150
√16
⁄  

= 1500 ± 97.575 

1402.425  ≤  μ  ≤  1597.575  = 98% 

 

iqp,k w.h .Kkh lsrsu 

1 – α = 0.98 

n – 1 = 16 wod,j 

 1 – α   = 0.98 

       α     = 002 

      α/2 = 0.01 

 

1 – 0.0100 = 0.99 

fuys t, 0.99,15 wod, j.=fõ 

n – 1 = 15 

t j.=j wdY%fhka 2'602 ,efí' 

 

fï wkqj fmks hkafka fiajlhka f.a uOHkHh udisl jegqm 1450;a 1600;a w;r 

w.hla .kakd nj 98%  l úYajdihlska hq;=j m%ldY l, yels úuhs  
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ix.ykh m%u; fkdjqjo uOH iSud m%fñhh wkqj n ≤ 30 kï ksheÿï jHdma;sh 

msysgkqfha mu; wdldrhgh f wkqj σ2 okakd m%u; ix.ykhl μ ksudkh lsrSug 

fhdod .efka' 

x̅  ±  Zc   σ
√𝑛⁄

  

 

WodyrKh¦    

mdi,l isiqka mdi,g meñfKk ÿr m%u; fkdjqjo σ2 = 25km fõ' n = 16 la kï x̅  

ÿr = 40km  hehs is;kak' ish¨u isiqkaf.a uOHkh ÿr i|yd 98% úY%ñN iSud 

f.dvk.kak' 

x̅  ±  Zc   σ
√𝑛
⁄   

40 ± 2.33 x 5
√16
⁄  

40 ± 2.9125 

(37.0875, 42.9125) 

 

37.0875 ≤  μ  ≤   42.9125 = 98% 

 

 

 

 

ix.ykh m%u; fkdjqj;a ksheos úYd, kï (30 ≤ n)  ksheÿï jHdma;sh m%u;j msysghs 

tfuka u ksheosh úYd, kï σ2 i|yd S2 my; mrsos ksudkh l< yelsh' 

 x̅  ±  Zc   S
√𝑛
⁄   

 

 

(III.)  úp,;djh fkdokakd m%u; fkdjk ix.ykhl μ i|yd úY%ñN iSudj

(IV.)  úp,;djh (σ2) fkdokakd m%u; fkdjk ix.;kh i|yd ix.yk

uOHkh (μ) i|yd úY%ñk iSudj
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WodyrKh¦    

hïlsis wdh;khl fiajlhkaf.ka 81 fofkl=f.a  Wi mrslaId lsrsfï oS x̅ = 50 la yd 

S2 = 9 la úh' ish¨u fiajlhkaf.a uOHkH Wi i|yd úY%ñH iSudj f.dv kÕkak' 

 x̅ = 50   Zα = 1.96 

 S =  √9 = 3  N = 81 

 

x̅  ±  Zc   S
√𝑛
⁄  

50 ± 1.96 x 3
√81
⁄  

50 ± 0.653 

(49.347, 50.653) 

49.347 ≤  μ  ≤  50.653    

fï wkqj fiajlhkaf.a uOHkHh Wi 49.347;a 50.653;a w;r msysgk nj ksudkh l< 

yelsh 

 

fuys os t jHdma;shla Ndú;fha oS ie,lsh hq;= lreKq y÷kd .; hq;=h 

 ix.ykh m%u; jHdma;shla nj  

 ix.yk úp,;djh fkdokakd nj  

 ksheos ;ru l=vd jk mrsos ksheos ,nd.; hq;= úu (n > 30) 

 

 

 

ixLHdk ksudkfhaoS wod< ms<sf¾ úYajikSh;uh ;yjqre lrk iïNdú; 

uÜgu ,nd.kakd α iy wod< iiïNdù jHdma;shl ;SrKh lrkq ,nk iqp,k w.h 

jk df w.h u; t jHdma;sfha w.h ,nd .kq ,efí 

iqp,k w.h hkq wod< t jHdma;sfha msys◊á u i|yd ;sìh hq;= wjg ksheos ;ru jHdma;sfha 

fuu w.h n – 1 fõ' 

 

t jHdma;sfha w.h ,nd .ekSu
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t α /2  ~ α 2⁄      df 

 α 
2⁄      n – 1 

 

 

WodyrKh¦    

95% úY%ïN ugufuys n = 14 jk úg t jHdma;sfha w.h 

t α /2  ~ α 2⁄      df 

t α /2  ~ 0.05 2⁄      n – 1 

t α /2  ~ 0.025 , 14-1 

t α /2  ~ 0.025, 13 

t α /2  ~ 2.160, 13 

 

 

 

 

  

- t α /2  + t α/2 /2 
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ix.yk uOHkHhka fool wka;rh i|yd m%dka;r ksudkh my; i|yka Ys¾Ihka 

hgf;a wOHkh l< yelsh 

I. úp,;djh okakd (σ2) m%u;  ix.yk foll wka;rh i|yd úY%ñN iSud 

II. úp,;djh okakd m%u; fkdjk ix.yk foll uOHkHhkaf.a wka;rh i|yd 

úY%ñN  iSud 

III. úp,;djh fkdokakd m%u;  ix.yk foll uOHkHHkaf.a wka;rh i|yd 

úY%ñN iSud 

IV. úp,;djh fkdokakd m%u; fkdjk ix.yk foll uOHkHhkaf.a wka;rh 

i|yd úY%ñN  iSud 

V. úp,;djka fkdokakd kuq;a úp,;djka iudk m%u; ix.yk foll 

uOHkHfhys wka;rh i|yd úY%ïN iSud 

 

 

 

tys úp,;djhka okakd úg ksheos ;ru úYd, jqj;a l=vd jqj;a (n ≤ 30, n ≥ 30) ix.yk 

uOHkHh wka;rh i|yd fydou ksudkh f,i ksheos uOHkHh wka;rh jk x̅1 iy 

x̅2 Ndú; l< yelsh' 

 

 

 

 

 

 

               

 

ix.yk foll uOHkHfhys wka;rh (μ1 – μ2) i|yd úY%dñl 
iSudj$m%dka;r ksudkh

(I.)  úp,;djh okakd m%u;  ix.yk foll wka;rh i|yd úY%ñk iSud

μ1 – μ2  

+Zα/2  
σ𝑥
2

𝑛1
+
σ𝑦
2

𝑛2
 

(x̅1 - x̅2) 
−Zα/2  

σ𝑥
2

𝑛1
+
σ𝑦
2

𝑛2
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fuu ;;ajh hgf;a ix.yk foll uOHkHh i|yd m%dka;r ks¾udKh lsrSfïoS th 

my; whqrska .Kkh l< yelsh' 

(μ1 – μ2)  =  x̅1 - x̅2  ±  Zc  
σ1
2

𝑛1
+

σ2
2

𝑛2
  fyda 

 (μ1 – μ2)  =  x̅1 - x̅2  ±  Zα / 2  
σ1
2

𝑛1
+

σ2
2

𝑛2
 

 

 

WodyrK  

wdh;k tl ksmojk NdKav j¾. foll b,ä fï σ2 w.hka ms<sfj,ska tall 35 yd 

45la fõ' fuu NdKav j¾. foflys b,ä ï ;;a;ajh ms<sn| mdßfNda.slhska 30 

ne.ska ,ndf.k lrk ,o wOHkfha § m<uq NdKav j¾.h x̅ = 30 o" fojk NdKav 

j¾.h x̅ = 25la o jQfha kï 95] úY%ïN uÜgfï § NdKav j¾. foflys uOHkH wka;rh 

i|yd úY%ïN iSudj f.dvk.kak' 

 σ2 = 35   x̅1 = 30 

 σ2 = 45   x̅1 = 25 

(μ1 – μ2)   =  x̅1 - x̅2  ±  Zc  
σ1
2

𝑛1
+

σ2
2

𝑛2
  

  = (30 – 25) ±  1.96 √
35

30
+
45

30
 

  = 5 ± 1.96 x 1.632 

(1.8,8.2) 

1.8 ≤  μ1 – μ2  ≤  8.2 
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ix.ykhla jHdma; jkqfha m%u; wdldrhg jqj;a fkdjqj;a n ≤ 30 jk úg uOHkh 

w;r wka;rfha ksheÿï jHdma;sh m%u; j msysghs'ta wkqj fuys§ o ix.yk uOHkh 

wka;rh i|yd my; mßÈ úY%ïN m%dka;r iSud f.dvkef.a'  

 (μ1 – μ2)  =  x̅1 - x̅2  ±  Zc  
σ1
2

𝑛1
+

σ2
2

𝑛2
  

 

WodyrK  

tla;rd wdh;khl ksmojk negß j¾. 2ka m<uq j¾.fha negß 100la f.k mÍlaId 

l< úg meh 1500la úh' meh 80ls' fojk j¾.fha negß 200l ksheÈhla f.k mÍlaId 

l< úg meh 1000la o meh 70la  o nj wkdjrKh úh'  fuu úÿ,s nqnq¿ j¾. 20l 

uOHkh w;r wka;rhka i|yd 95] úY%ïN iSud f.dvk.kak  

(μ1 – μ2)  =  x̅1 - x̅2  ±  Zc  
σ1
2

𝑛1
+

σ2
2

𝑛2
  

     = 500 ± 1.96 √
8100

150
+
6400

250
 

      = 500 ± 1.96 x 8.922 

   (482.513,  517.487) 

482.513 ≤  μ1 – μ2  ≤ 517.487 

fï wkqj fmkS hkafka μ1 – μ2  hkak 483;a 518 w;r msysgk njhs' 

 

 

 

ix.ykhl úp,;djh (σ2) fkdokakd kuq;a n ≤ 30 kï uOHkh w;r wka;rh ksheÿï 

jHdma;sh wdikak jYfhka m%u;j msysgk neúka S2 ix.yk úp,;djh i|yd fhda.H 

ksuklhla  fõ' fï ksid ix.yk úp,;djh (σ2) fkdokakd kuq;a ta i|yd S2 wdfoaY 

l< yelsh'   

(II.)  úp,;djh okakd (σ2) m%u; fkdjk ix.yk foll uOHkHhka foll

wka;rh i|yd úY%ñN  iSud

(III.)  úp,;djh (σ2) fkdokakd m%u; fkdjk ix.yk foll μ f.a wka;rh               
i|yd úY%ñN  iSud
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wfkla w;g ix.ykh m%u; f,i jHdma; fkdjqk;a n ≤ 30 kï uOH iSud m%fïhg 

wkqj ksheÿï jHdma;sh m%u; jk neúka m%u; jHdma;shl ;;ajh i,ld my; wdldrhg 

μ w;r  wka;rh i|yd úY%ïN f.dvke.sh yel'  

(μ1 – μ2)  =  x̅1 - x̅2  ±  Zc  
S1
2

𝑛1
+

S2
2

𝑛2
  

 

WodyrK  

hka;% 2lska ksmojk NdKav j,ska ms<sfj,ska 150la yd 200 ne.ska jQ ksh§ ,ndf.k tu 

NdKav j, uOHkh nr .Kkh lrk ,§' ta wkqj m<uq hka;% ksmojQ NdKavj, x̅=15'5g 

o" fojk hka;%h ksmojk ,o NdKav j, nr x̅  =15'2go fõ' m<uqj n g wod, σ =0'5g 

2g wod, σ =0'8go úh' 90%  úY%ïN uÜgu f.dvk.kak'  

n = 150  n = 200   

x̅1=15'5g  x̅2=15'2g 

σ =0'5g   σ =0'8g 

 Zc = 1.64 

 

(μ1 – μ2)  =  x̅1 - x̅2  ±  Zc  
S1
2

𝑛1
+

S2
2

𝑛2
  

     = 0.3 ± 1.64√
0.25

150
+
0.64

200
 

       = 0.3 ± 1.64 x 0.069 

       = 0.3 ± 0.113 

   (0.186, 0.413) 

 

fuhska ms<sìUq jkafka NdKavj, uOHkh j, wka;rh 0'183;a 0'413;a w;r 

w.hla .kakd njhs 
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fujeks wjia:djl ix.yk foflys úp,;djhkays w.hka ksYaÑ; jYfhka fkdokakd 

nj meyeÈ,sh' kuq;a ix.yk foflysu úp,;djhka wkafkdakH jYfhka iudk nj 

okS kï ix.yk foflys uOHkH i|yd úY%ïN iSudj my; mßÈ f.dv ke.sh yel' 

fuu wjia:dfõ § fyd| ksudklhla f,ig ksheÈ foflys ixfhdack úp,;dj fhdod .; 

yelsh'  

V(x̅1 - x̅2) = V(x̅1) + V(x̅2) 

σ2 (x̅1 - x̅2) = 
S1
2

𝑛1
+

S2
2

𝑛2
 

       =S𝑝
2( 

1

𝑛1
+

1

𝑛2
) 

fuys S𝑝
2 hkq ksheÈ foflys úp,;djfha Nß; uOHkHhhs'  

S𝑝
2 =

(𝑛1 − 1)S1
2 + (𝑛2 − 1)S2

2

𝑛1 + 𝑛2 − 2
 

 

túg ixfhda. iïu; wm.ukh my; mßÈ oelaúh yelsh'  

𝑆𝑝 =
(𝑛1 − 1)S1

2 + (𝑛2 − 1)S2
2

𝑛1 + 𝑛2 − 2
 

 

fuys iqp,k wxlfha w.h ,nd.kafka ksheÈ foflys iqp,k wxl j, tl;=fjks' th 

my; mßÈ fõ'  

 df =  (𝑛1 − 1) + (𝑛2 − 1)  

     =   𝑛1 + 𝑛2 − 2 

fï wkqj df hgf;a ,efnk t jHdma;sh ksudkh i|yd fhdod .kS' ta wkqj my; iQ;%h 

wdfoaYlhla f,i fhdod .kS'  

(x̅1 - x̅2)  ±  tα / 2   𝑆𝑝 √
1
𝑛1
+ 1
𝑛2

 

(IV.)  úp,;djka (σ2) fkdokakd kuq;a úp,;djka iudk (σ2
1 = σ2

2) m%u;

ix.yk foll uOHkHfhys (μ) wka;rh i|yd úY%ïN iSud
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WodyrK  

;U l+vqj,ska jdIam ùulska f;drj md,kh lrk ,o ;;a;ajhla hgf;a 

ksIamdokd.drhla ;=< ;U len,s ksmojk w;r tfia ksmojk ;U len,sj, iújr;djh 

uksk ,È' ksheÈh fldgia 3la jQ w;r tys x̅1=0'25 yd S21=0'0020ls' fuu l%uhg fjk;a 

ksIamdokd.drhl ksmo jQ ;U lene,sj, iajdhla; iújr;dj ms<sn| n2=4l ksheÈfha 

x̅2 =0'18la yd S2
2

 =0'0030ls' fuu ksIamdokd.dr 2 ksmojk ;U len,sj, μ j, 

fjki(μ1 – μ2) i|yd 95] úY%ïN iSudj f.dvk.kak'  

úi÷u  

Wml,amk  

 ksIamdokd.dr foflys ;U ksmojk iújr;djhkaf.a ñkqï ms<sn|j ix.yk 

folu m%u; jHdma;shl msysghs'  

 σ2 wdikak jYfhka iudk nj  

túg m%dka;r ksudkh i|yd t jHdma;sh fhdod .; yels jkq we; 

𝑆 =  
(𝑛1 − 1)S1

2 + (𝑛2 − 1)S2
2

𝑛1 + 𝑛2 − 2
 

    = √
(0.002 × 2)+(0.003 ×3)

3×4−2
 

    = 0.036 

 

(μ1 – μ2)  = (x̅1 - x̅2)  ±  tα / 2   𝑆𝑝 √
1
𝑛1
+ 1
𝑛2

 

     = 0.070 ± 2.571 x 0.040 √
1
3
+ 1
4

 

     = 0.05 ± 2.571 x 0.0304 

     = 0.05 ± 0.078 

  (-0.008, 0.148) 

-0.008 ≤  μ1 – μ2  ≤  0.148 

fï wkqj ksIamdok j, iújr ;;a;ajfhys (μ1 – μ2) -0'008;a 0'148;a w;r msysghs'  
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fï i|yd my; iQ;%h Ndú;d lr w.h ,nd.; yel 

 

(x̅1 - x̅2)  ±  tα / 2   𝑆𝑝  
S1
2

𝑛1
+

S2
2

𝑛2
 

 

 

 

  

(V.)  úp,;djh fkdokakd ix.yk 2la μ1 – μ2 i|yd m%dka;r ksudkh lsÍu 
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ix.ykh m%u; f,i jHdma; jqj;a ksheÈh (n) úYd, úg ksheÈ iudkqmd; j, (p) 

ksheÿï jHdma;sh wdikak f,i m%u;j msysghs' ix.ykhl iudkqmd;h (P) j,skao" 

ksheÈ iudkqmd;h(p) f,io" kshÈ ;ru(n) j,skao m%ldY l< úg kshÈ iudkqmd;fh 

ksheÿï jHdma;shl uOHkH μp yd úp,;djh 
𝑃(1−𝑃)

𝑛
 iys;j m%u; jHdma; fõ'  

fuh my; mßÈ olajhs'  

                                      𝑃~𝑁 = 𝑃,
𝑃(1−𝑃)

𝑛
  

§ we;s úY%ïN uÜgula hgf;a ksheÈ o;a; weiqfrka ix.yk iudkqmd;h we;=<;a úh 

yels w.h mrdihla ksudkh lsÍu" ix.yk iudkqmd; i|yd úY%ïN m%dka;r 

f.dvke.Su f,i y÷kajhs' ta wkqj ix.yk iudkqmd; π i|yd úY%ïN m%dka;rh" 

                                     𝑃 ±  𝑍∝
2⁄
 √
𝑃(1−𝑃)

𝑛
  

 

ksheÈ iudkqmd;fhys iïu; fodaIh 
𝜋(1−𝜋)

𝑛
jk kuq;a π fjkqjg ksheÈ iudkqmd;h 

jk p ksudkh lrkq ,nk neúka ksudksl iïu; fodaIh √
𝑃(1−𝑃)

𝑛
 u.ska ,efí  

 

ix.yk iudkqmd;h i|yd úY%ïN m%dka;r úYd, ksheÈ u.ska ,nd.kakd ksid  ksheÈ 

iudkqmd;hfha ksheÿï jHdma;sh m%u; jHdma;shg wdikak jk fyhska úY%ïN m%dka;r 

ksudkh lsÍu i|yd iïu; m%u; jHdma;sh fhdod.; yelsh 

 

 

 

ix.yk iudkqmd;h (π) i|yd m%dka;r ksudkh 
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WodyrK 01 

lsishï wdh;khla uqøKh lrkq ,nk fmd;a 150la mßslaId l< úg thska fmd;a 6la 

fodaI iys;h' ish¨u NdKav j, ifodia P ioyd 90] mßslaId lrkak'  

P  =  6/150  = 0.04 

 Zc = 1.64 

 n   = 200 

 𝑃 ±  𝑍𝑐 √
𝑃𝑄

𝑛
  

0.04 ±  1.64      
0.04 × 0.96

150
 

0.04 ±  0.026 

(0.014, 0.066) 

 (0.014 ≤  π  ≤  0.066) 

fï wkqj lEu lene,a,l wvx.= rildrl j, idudkH iudkqmd;h 0'014;a yd 0'066;a 

w;r w.hla .kakd njhs' 

 

 

WodyrK 02 

lsishï wdh;khla ksmojk wdydr j¾.hl we;=<;a úh yels rildrl m%udKh m%ñ;shg 

wkql=, ùfï P=0'05ls' wdh;kfha f;dard.kq ,enQ lEu j¾.fhka len,s 200lska 20la 

m%ñ;shg wkql+, fkdjk nj wkdjrKh jQfha kï ish¨ len,s P i|yd ix.yk i|yd 

úY%ïN iSud f.dvk.kak'^95]&  

P  =  0.05 

 Zc = 1.96 

 p  =  20/200 = 0.1 

 n   = 200 
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 𝑃 ±  𝑍𝑐 √
𝑃𝑄

𝑛
  

0.1 ±  1.96  
0.05 × 0.95

200
 

0.01 ±  0.0302036 

(0.0697964, 0.1302036) 

(0.0697964 ≤  π  ≤  0.1302036) 

fï wkqj lEu lene,a,l wvx.= rildrl j, idudkH iudkqmd;h 0'1302;a yd 0'0697;a 

w;r w.hla .kakd njhs' 

 

 

 

ix.yk iudkqmd; foll wka;rh i|yd (1-α)% úY%ïN m%dka;rh my; mßÈ f.dv 

ke.sh yelsh  

ix.ykhla m%u; f,i jHdma; jqj;a ke;;a ksheÈ ;ru úYd, jk úg ksheÿï jHdma;sh 

m%u;j msysgk nj wm oksuq' fuys§ ix.ykhka fol fkdokakd w;r ix.yk i|yd 

m%u; jHdma;shl ksheÈ iudkqmd;h wdfoaY lsÍu isÿlrhs' tneúka ix.yk 

iudkqmd;hkaf.a wka;rh i|yd my; wdldrhg úY%ïN iSud f.dvkeÕsh yelsh'  

 (𝑃1 − 𝑃2)  ±  𝑍𝑐  √
𝑃1(1−𝑃1)

𝑛1
+
𝑃2(1−𝑃2)

𝑛2
   

fyda 

            (𝑃1 − 𝑃2)  ±  𝑍𝑐   
𝑃1𝑄1
𝑛1

+
𝑃2𝑄2
𝑛2

 

 

 

 

 

ix.yk 2l iudkqmd;hkaf.a wka;rh π1 – π2 i|yd úY%ïN m%dka;r 
ksudkh 
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WodyrK  

A yd B kï cx.u ÿrl;k j¾. follg mdßfNda.sl reÑl;ajhka ms<sno 

mdßfNda.slhka 200 fofkl= ne.ska f.k fj<ofmd< iñslaIKhla mj;ajk ,oehs 

is;kak' fuys A j¾.hg mdßfNda.slhka 120 o B g mdßfNda.slhka 100o reÑl;ajh 

oelajqqfha kï 95] úY%ïN issudj f.dvk.kak' 

P1 = 0.6   (120/200)  Q1 = 0.4 

P2  =  0.5   (100/200)  Q2 = 0.5 

Zc = 1.96 

n1 / n2 = 200 

 

(𝑃1 − 𝑃2)  ±  𝑍𝑐   
𝑃1𝑄1
𝑛1

+
𝑃2𝑄2
𝑛2

 

(0.6 − 0.5)  ±  1.96  
0.6 × 0.4

200
+
0.5 × 0.5

200
 

0.1 ± 1.96 × 0.04949 

0.1 ± 0.097 

(0.003, 0.197) 

 (0.003≤  π1 – π2  ≤   0.197) 

cx.u ÿrl;k j¾. folg mdßfNda.sl reÑl;ajh 0'003;a 0'197;a w;r msysgk nj lsj 

yel 
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iiïNdù úp,Hhl jHdma;sh ms<sn| fyda ix.yk mrdñ;shla ms<sn|j fyda ;d¾lslj 

f.dv k.k ,o Wml,amkhla ke;fyd;a wkqudkhla ixLHdk l,ams;h fõ¡  

Wod  

fílßl ksIamdokh lrk ,o mdka f.ähl nr 450g ls¡  

 

 

 ix.ykfhka iiïNdùj ksheoshla f;dardf.k wod< l%shdfjys i;H;dj ;yjqre lsÍu 

i|yd m%udKj;a f;dr;=re tu ksheosfhka bosßm;a fõoehs fidhd ne,Su l,ams; 

mÍlaIdjhs¡   

 

 NdKavhl fjf<|fmd< b,a,qu flfrys NdKavfha weiqreu ;=< isÿl< fjki 

n,md ;sfío@  

 kj hk;a%hla y÷kajdoSu ;=<ska jHdmdrfha j¾Okhla isÿù ;sfío@ 

 

 

  

l,ams; mÍlaIdfõoS mrdñ;sh fyda jHdma;sh ms<sn|j ;djld,slj i;H hehs ms<s.kq ,nk 

m%ldYkh wm%;sIafGh l,ams;h fõ¡  

 

 

ixLHdk l,ams; mÍlaIdj yd iïnkaO ixl,am

l,ams;h

ixLHdk l,ams; mÍlaIdj 

ixLHdk l,ams; mÍlaIdj fhdod.kkad wjia:djka 

wm%;sIafGh l,ams;h ^H0&
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wm%;sIafGh l,ams;h m%;slafIam jk úg tuÕska i;H hehs yef.k Bg tfrys m%ldYkh 

ffjl,ams; l,ams;h fõ¡  

 

fkdokakd ix.yk mrdñ;shla jk   i|yd l,ams; m%ldYk uQ,sl jYfhka wdldr 3 ls¡  

1. H0 ;    θ = θ0 

H0 ;     θ ≠ θ0  

  

2. H0 ;    θ = θ0 

H0 ;     θ ≠ θ0 

  

3. H0 ;     θ = θ0 

H0 ;    θ ≠ θ0 

 

 

  

l,ams;h i;H jk úg wod< iïNdú;d jHdma;sh iïmQ¾Kfhkau ;SrKh fõ kï th 

ir, l,ams;hls¡  

                H0 ;   μ = μ0 

 

  

l,ams;h i;H jk úg wod< iïNdú;d jHdma;sh iïmQ¾Kfhkau ;SrKh fkdfõ kï 

th ixhqla; l,ams;hls 

H1 ;   μ = μ0 

H1 ;   μ < μ0 

H1 ;   μ > μ0 

 

* σ fkdokakd úg" H0 ;   μ = μ0 

 

 

ffjl,ams; l,ams;h ̂ H1&

ir, l,ams;h

ixhqla; l,ams;h
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α = P( 1 m%rEm fodaIh ) = P( H0 m%;slafIam lsÍu$ H0 i;H úg)  

β = P( 2 m%rEm fodaIh ) = P( H0 m%;slafIam fkdlsÍu$ H0 wi;H úg) 

 

 

 

l,ams; mÍlaIdjloS m<uq m%rEm fodaIh isÿúh yels Wmßu iïNdú;d uÜgu fjfiishd 

uÜgu f,i ye|skafõ¡  

 

  

H0 wm%;sIafGh l,ams;h wi;H úg th m%;slafIam lsÍfï iïNdú;dj mÍlaIdfõ n,h 

kï fõ¡  

mÍlaIdjl n,h = 1 - β      

 

fojk m%rEm fodaIh isÿùfï iïNdú;dj ke;fyd;a β ys w.h wju jk úg mÍlaIdfõ 

n,h Wmßu fõ¡  

fojk m%rEm fodaIh isÿùfï iïNdú;dj jeäjk úg mÍlaIdfõ n,h wvq fõ¡  

tneúka mÍlaIdfõ n,h fojk m%rEm fodaIhg m%;sf,dau jYfhka iudkmqd;sl fõ¡   

  

 

l,ams; mÍlaIdfõ fodaI

m<uq m%rEm fodaIh 

• i;H wm%;sIafGh l,ams;h m%;slafIam lsÍfuka we;sjk fodaIhhs¡ 

fojk m%rEm fodaIh 

• wi;H wm%;sIafGh l,ams;h m%;slafIam fkdlsÍfuka we;sjk fodaIhhs¡ 

fjfiishd uÜgu (α) $ l,ams; mÍlaIdfõ ;ru 

mÍlaIdjl n,h 
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wm%;sIafGh l,ams;h i;H úg iïNdú;d jHdma;sh iïmQ¾Kfhkau ;SrKh ixLHd;shla 

mÍlaId ixLHd;sh fõ¡   

Wod (- m%u; jHdma;shlg wod<j Z mÍlaIdj  

Z = 
�̅�− 𝜇

σ2 /√n 
 

  

 

mQ¾j f;dr;=re j,g wod<j ffjl,ams;h hgf;a mrdñ;shg ,nd.; yelafla tla 

osYdjlg fjkia jk w.hka  muKla kï wod< l,ams; mÍlaIdj ;ks j,a. mÍlaIdjls¡ 

 

H0 ;   μ = μ0 

H1 ;   μ < μ0 

 

 

H0 ;   μ = μ0 

H1 ;   μ > μ0 

 

 

 

 

 

 

mÍlaId ixLHd;sh 

;ks j,a. mÍlaIdj  
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mQ¾j f;dr;=re j,g wod<j ffjl,ams;h hgf;a fomigu fjkia jk w.hka 

mrdñ;shg ,nd.; yels kï l,ams; mÍlaIdj oaùj,a. mÍlaIdjls¡ 

 

H0 ;   μ = μ0 

H1 ;   μ ≠ μ0 

 

 

 

H0 wm%;sIafGh l,ams;h m%;slafIam lsÍug wod< jk khs eos wjhjhka iy;s Y%s;fhys 

w.hka we;=<;a m%foaYhhs¡  

 

  

H0 wm%;sIafGh l,ams;h ms<s.ekSug wod< jk ksheos wjhjhka iy;s Y%s;fhys w.hk 

we;=<;a m%foaYhhs¡  

 

  

f;dard.;a fjfiishd uÜgulg wkjq mÍlaId ixLHd;shl iïNdú;d jHdma;sfhys wjê 

fmfoi fjkalr fokq ,nk iSudfjys mÍlaId ixLHd;sfhys w.hhs¡ 

 

oaùj,a. mÍlaIdj

wjê fmfoi 

ms<s.ekqï fmfoi

wjê w.h
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mÍlaId ixLHd;sh wkqj wm%;sIafGh l,ams;h m%;slafIma lsÍug we;s wju iïNdú;d 

uÜguhs¡  

  

 

1. iqÿiq l,ams; f.dvke.Su  

 wm%;sIafGh l,ams;h ^ H0&  

 ffjl,ams; l,ams;h ^ H1&  

2. kshÿï jHdma;sh wdY%fhka mÍlaId ixLHd;sh ,nd .ekSu  

3. iqÿiq fjfiishd uÜgulg wkqrEmj wjê w.h .Kkh lsÍu  

4. wm%;sIafGh l,ams;h m%;slafIam lsÍu fyda fkdlsÍu 

 

 

  

 ix.ykfha úp,;djh okakd m%u; ix.ykhl uOHkHh i|yd l,ams; 

mÍlaIdj   

ix.yk uOHkHh μ iy úp,;djh σ2 jk m%u; jHdma;shl we;eï úg ksheos 

uOHkHfha jHdma;sho m%u;j jHdma; jk w;r ksheÿï jHdma;sfha uOHkHh   

μx̅ = μ o ksheÿï jHdma;sfha úp,;djh σ2
x  = σ2 /n fõ¡ 

P w.h

l,ams; mÍlaIdjl mshjr 

ix.yk uOHkHh i|yd l,ams; mÍlaIdj 
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Z = 
�̅�− 𝜇

σ /√n 
 

 

 ix.yk úp,;djh fkdokakd m%u; ix.ykhl uOHkHh i|yd l,ams; 

mÍlaIdj ^ úYd, ksheos &  

fuysoS  σ2 fkdokakd kuq;a ksheos ;ru úYd, jk úg (n ≥ 30) ksheos úp,;djh 

(s2) ix.yk úp,;djh (σ 2) i|yd ksudklhla f,i fhdod .efka¡ 

  túg mÍlaId ixLHd;sh jkqfha 

Z = 
�̅�− 𝜇

S /√n 
 

 

 ix.ykh m%u; jk ix.yk úp,;djh fkdokakd l=vd khseos i|yd l,ams; 

mÍlaIdj  

ix.ykfha úp,;djh σ 2 fkdokakd ix.ykfha 𝜇 i|yd wkqñ;Ska lsÍug l=vd 

ksheos (n < 30) fhdod.kakd wjia:dj,oS úYd, ksheos i|yd fhdod.;a wdldrhg 

wk.qukh l< fkdyel¡ fuysoS t jHdma;sh mokï lr .kS¡ 

t = 
�̅�− 𝜇

S /√n 
 

 

 úp,;djh okakd m%u; fkdjk ix.ykhl uOHkHh i|yd l,ams; mÍlaIdj 

ksheos ;ru úYd, jk (n ≥ 30) ix.ykfha jHdma;sh l=ula jqjo uOH iSud 

m%fïhg wkqj ksheos uOHkHfha ksheÿï jHdma;sh m%u;j jHdma; fõ¡ 

Z = 
�̅�− 𝜇

S /√n 
 

 

 úp,;djh σ 2 fkdokakd m%u; fkdjk ix.ykhl uOHkHh  𝜇 i|yd l,ams; 

mÍlaIdj  

fuysoS ix.yk úp,;djh (σ 2) fkdokakd ksid tA fjkqjg ksheos (S2)  

ksudklhla f,i Ndú;d lrkq ,nhs¡ tA i|yd n úYd, úh hq;=h¡ ;jo ix.ykh 

m%u;j jHdma; fkdjk neúka ksheos x̅ j, kssheÿï jHdma;sh m%u;j jHdma; 

ùug kï n úYd, úh hq;=h¡ 
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 ix.ykhka iajdhla;j m%u;j jHdma; ù ix.yk úp,;djhka σ2
x  yd σ2

y okakd 

úg 

 

 

 ix.yk jHdma;sj, iajrEmhka fkdokakd úg ksheos ;ru nx , ny > 30 kï uOH 

iSud m%fïh wkqj 

 
 

 ix.yk úp,;djh iudk jk mßos iajdhla;j m%u;j jHdma; jk úg khseos 

;ru nx , ny ≤ 30 

 

 

 

 

 

 

 

ix.yk foll uOHkHhkaf.a wka;rh i|yd l,ams; mÍlaIdj

m%u; ix.yk foll uOHkHhkaf.a wka;rh i|yd l,ams; mÍlaIdj 
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mÍlaId ixLHd;sh 

 

 

P = fodaI iys; NdKav .Kk  

         ksheos .Kk 

 

 π = ifodia wkqmd;h  

 n = ksheos .Kk 

 

 

 

ksudkh ms,sno mßÉfþofha § oelajQ wdldrhg ksheÈ ;ru úYd, jk úg ix.yk 

iudkqmd;hka 𝜋1 , 𝜋2 jk ix.yk follska ,nd.kakd ksheÈ iudkqmd; 𝑃1, 𝑃2 kï"  

𝑃1, 𝑃2 ys jHdma;s uOHkHh" 

    𝜇𝑝1 − 𝑝2  = 𝜋1 − 𝜋2  iy 

          úp,;djh" 

    
𝜋1(1−𝜋1)

𝑛1
 + 𝜋2(1 − 𝜋2) 

jk m%u; jHma;shg wdikak fõ' 

tfy;a ix.yk fofla úp,;djhka fkdokakd neúka ta fjkqfjka 𝑃1 iy 𝑃2 ksudkh 

f,i fhdod.; yelsh' fï ksi ix.yk úp,;dj w''; wjia;dfõ mÍlaYd ixLH;sh" 

  Z = 
(𝑃1−𝑃2) – (𝜋1−𝜋2)

√
𝑃1𝑄1
𝑛1

+
𝑃2𝑄2
𝑛2

  fyda 

ix.yk iudkmqd;h i|yd l,ams; mÍlaIdj

ix.yk iukqmd;k foll wka;rh ioyd l,ams; mÍlaYdj
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Z = 
(𝑃1−𝑃2) – (𝜋1−𝜋2)

√P Q  
1

𝑛1 
 + 

1

𝑛2

 

 

u.ska ,efí' fuys" 

𝑃1= 𝑋1/𝑛1 හා 𝑃2= 𝑋2/𝑛2  f,i ksheÈ fofla iudkqmd;h fõ' 

P̅ = 
𝑋1+𝑋2

𝑛1+ 𝑛2
 

Q̅ = 1-P 

 

fuys§ wm%;sIafGah l,ams;h f,ig 𝜋1 − 𝜋2= 0 i,lk ksid by; iQ;%hka" 

Z = 
(𝑃1−𝑃2)

√
𝑃1𝑄1
𝑛1

+
𝑃2𝑄2
𝑛2

    fyda   Z = 
(𝑃1−𝑃2)

√P Q  
1

𝑛1 
 + 

1

𝑛2

 

f,ig folaúh yelsh' 

 

WodyrKh¦ 

fmKy¨ frda.dndoh je<§fï m%jk;dj ms,sno lrk ,o iólaIKhl§ kd.ßl 

ck;djf.ka 100l ksheÈhla .;a w;r bka 70la fmKy¨ frda.dndofhka fmf,hs' .%dóh 

ck;djf.ka .;a 100l ksheÈfhka 60la fmKy¨ frda.dndofhka fmf,hs' fuu ck 

fldÜGi foflys fmKy¨ frda. je<§fï m%jk;djfha fjkila we;aoehs 5]l 

fjfiishd uÜgul§ mÍlaYd lrkak' 

Ho; P1=P2 P1= 70/100 = 0.7                    n1= 100 

H1; P1≠P2 P2= 60/100 = 0.6  n2= 100 

 

Z = 
(𝑃1−𝑃2) – (𝜋1−𝜋2)

√
𝑃1𝑄1
𝑛1

+
𝑃2𝑄2
𝑛2

              Q1= 1-  p1 = 1-0.7 =0.3 

   =
(0.7−0.6)−0

√
0.7×0.3

100
+
0.6×0.4

100

                     Q2= 1- p2 = 1-0.6 =0.4 

  = 1.49 
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mÍlaId ixLH;sh ms<s.ekqï m%foaYfha m;s; jk ksid Ho ms<s.efka' 

 

  

-1.96 1.96 μ 
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m%u;j jHdma; jk úp,;djh ^σ2& okakd ix.ykhlska ,nd.kakd ;ru n ksheÈj, 

(𝑛−1)𝑆2

𝜎2
 hk w.fha iïNdú;d jHma;sh lhs j¾. jHma;shla f,ig yÿkajd Èh yelsh' 

 

 

1. χ2 w.hka 0 fyda 0 isg Ok w.hkag jHma; fõ' 

2. χ2 iuñ;sl fkdfõ' ol=Kg l=ál jHma;shla fmkajhs' 

3. χ2 jHma;sh úúO df w.hkag wod,j msysghs' 

 

 

 

 

 

 

 

 

fuys df  n-1 fõ' 

 

 

   χ2 = 
∑(𝑂−𝐸)2

𝐸
 

fuys§" 

O } ksÍlaIs; ixLH;hka 

E } wfmalaIs; ixLH;hka 

fuhska ,efnk χ2 w.h X2 (df,) j.= w.h blaujhs kï Ho m%;slafIam lrhs' 

jHmdßl ;SrK .ekSu ioyd lhs j¾. ^chi-square& mÍlaYdj 

χ2 jHdma;sfha .=Kdx.

χ2 mÍlaIdjl mÍlaIK ixLH;sh

χ2 (df , α) 
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χ2 jHma;sh hgf;a mÍlaIK j¾. folla ms<snoj wjOdkh fhduql, yelsh' tjd kï" 

 

my; oelafjk ,laIK mj;Skï th fkal úO mÍlaIdjla f,i yÿkajhs' 

I. tl iudk iajdhla; keyeiqï n ixLHjla mej;Su' 

II. iEu keyeiqulskau ,efnk m%;sM, j.=fõ ksYaÑ; jQ tla tla fldaIj,g 

wh;a fõ' 

III. t iEu fldaIhlgu wh;a iïNdú;dj mÍlaIK ld,h ;=, ksYaÑ;j mj;S' 

IV. mÍlaIKhg ksÍlaIs; ixLhH; iuQyhla we;=,;a fõ' 

 

wdm;sl;d j.=jla hkq úp,H follg fyda lSmhlg wkqj j¾. lrk ,o ksÍlaIK 

iuQyhla fma<s yd ;Sre iys;aj f,aLk.; lsÍfuka ,efnk j.=jls' fufia úp,Hhka 

folla fyda lSmhla w;r we;s iïnkaOh mÍlaId lsÍug iajdh;a;;djh ms<sno mÍlaIdj 

fhdod .efka' 

 

 

tla úp,Hhl yeisÍu ;j;a úp,Hhla u; rod mj;S o keoao hkak mÍlaId lsÍug 

wdm;sl;d j.=jl we;=<;a ksÍlaIK ixLHj mokï lrf.k lrkq ,nk χ2 mÍlaId 

ms<sno fuys§ wOHhkh lrhs' fuys§ tla tla fma<shg yd ;Srej,g wod, wfmalaIs; w.h 

my; f,i .Kkh l, yelsh' 

E = 
∑𝑅×∑𝐶

𝑁
    df = (r-1) (c-1) 

 

WodyrKh¦ 

w¨;ska ksIamdokh lrk ,o iqjo ú,jqka j¾.hla ñ,§ .kq ,enQ mdßfNda.slhka 100l 

ksheÈhla jhi yd ,sx. fNaoh u; j¾. l< úg my; wdm;sl;d j.=j ,eî we;' fuu 

iqjo ú,jqka j¾.h ñ,g .;a mdßfNda.slhkaf.a .eyekq msßñ nj jhia uÜgñka 

iajdhla;oehs 0'01 uÜgñka mÍlaId lrkak' 

1. fkal úO mÍlaIdj

2. wdm;sl;d j.=j iïnkaO wkqñ;Ska

iajdh;a;;djh ms<sno mÍlaIdj
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jhi ^wjqreÿ& msßñ .eyekq 

20g wvq 25                 (33) 30                  (22) 

20g jeä 35                 (27) 10                  (18) 

 

E = 
55×60

100
 = 33 

 

Ho; iqjo ú,jqka ñ,g .;a mdßfNda.slhkaf.a .eyekq fyda msßñ nj yd jhia tlsfklg 

iajdhla; fõ'  

H1; iqjo ú,jqka ñ,g .;a mdßfNda.slhkaf.a .eyekq fyda msßñ nj yd jhia tlsfklg 

mrdhla; fõ' 

 X2 = 
∑(𝑂−𝐸)2

𝐸
 

    = 
(25 −33)2

33
+
(30−22)2

22
+
(25− 27)2

27
+
(10−18)2

18
 = 8.55 

χ2 wjê w.h } 6'64  

 

 

 

 

Ho m%;slafIam fõ' tkï inka ñ,g .;a mßfNda.slhkaf.a .eyekq msßñ nj yd jhi 

tlsfklg mrdhla; fõ' 

 

 

 

fydolu mÍlaId lsÍu ioyd χ2 fhdod.ekSu ;=,ska jvd ksjerÈ ks.ukhkag t<ôh 

yelsh' lsishï jHma;shlg wod,j fmdhsfidka jHma;shla fyda oaúmo jHma;shla fyda 

wkqiSykh l, yelsh' tu.ska wkqiSyqfï fydolu mÍlaId lsÍfuka tu 

jHma;sfha .e<fmk$ fkd.e<fmk nj ks.ukh l, yelsh' 

ioaOdka;sl jHma;shl wkqiSyqfï fydolu mÍlaId lsÍug χ2 fhdod .ekSu

6.64 
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my; oelafjk ksoiqk u.ska fuh oelaúh yelsh' 

tla;rd ksIamdok l%shdj,shla jrlg 5 ne.ska ksheÈ 500la f.k mÍlaId l, úg tla 

tla ksfhÈfha we;s jQ fodaI iys; NdKav .Kk my; oelafõ' fuu o;a; ioyd oaúmo 

jHma;shla wkqiSykh lr tys fydolu mÍlaId lrkak' ^}0'05& 

ifodia NdKav 5 1 2 3 4 0 
jdr .Kk 051  571  051  53  05 15 

 

Ho;  ksÍlaIs; yd wfmalaIs; ixLH; w;r fjkila ke;' 

H1; ksÍlaIs; yd wfmalaIs; ixLH; w;r fjkila we;' 

 

np = X̅ ksid                          µ  = (1*170) + (2*120) + (3*30) + (4*20) + (5*10) 

X̅ = 83                                   = 630/500 

np = X̅     = 1.26 

5p = 83 

  P = 16.6                                    µ = 5p 

                                                   5p = 1.26 

                                                     P = 0.25 

 0 1 2 3 4 5 

P 0.2333 0.3900 0.2633 0.0839 0.0146 0.0015 

E 119 198 132 44 3 0 

 

χ2 = 41.72   χ2 (df,) 

   χ2 (5,0.05) = 11.1 

Ho m%;slafIam lrhs' wkqiSykh lrk ,o oaúmo jHma;sfha wfmalaIs; w.h ixLH;h yd 

ksÍlaIs; ixLH;h fjkila we;' 

 

 

 

 

 

oaúmo jHma;shla wkqiSykh lsÍu
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Èk 100la ;=, úÿ,sh wekysàu ms,snoj ixLH;h my; oelafõ' fuu o;a; ioyd 

fmdhsfidka jHma;shla wkqiSykh lrkak' 

úÿ,sh wekysàu Èk Fx O E 

0 11 0 0.1353 14 

1 30 30 0.2707 27 

2 25 50 0.2707 27 

3 20 60 0.1804 18 

4 10 40 0.0902 9 

5 4 20 0.0361 4 
 

µ = X̅ = ʎ = np 

X̅ = 200/100 = 2  5p = 2   ʎ = 5*0.4 

      P = 0.4     = 2 

 χ2 = 
∑(𝑂−𝐸)2

𝐸
 = 1.44 

 

 

 

 

 

 

Ho m%;slafIam fkdfõ' 

 

  

fmdhsfidka jHma;shla wkqiSykh

11.1 
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m%u; ix.yk follg jeäfhka we;s wjia;dj,§ ix.yk uOHkHh iudkoehs mÍlaId 

lsÍu ioyd fhdod.kq ,nk ixLH; Ys,amSh l%uh úp,;d úYaf,aIKhhs' 

 

 

1. ix.ykh m%u;j jHma; ù we;s nj 

2. ix.yk σ2 g iudk ùu 

3. ish¨ ksheÈ iiïNdù jk w;r tajd tlsfkl iajdhla; ùu 

 

 

1. tla tla ksheÈfha uOHkHh iy iïu; wm.ukh .Kkh lrkak' 

S X̅  = S/√𝑛 

   S2 = n. S2 X̅ 

2. ksheÈfha fmdÿ ix.ykfha úp,;djh ^σ2& ,nd.kak' (MSB = S2B) 

3. tla tla ksheÈ ;=, úp,;djh .Kkh lr tu .Kkh l, ish¨ úp,;djhka 

n-1 u.ska ixfhdackh lrkak' (MSB = S2W) 

4. fï wkqj µ........=2µ=1µk kï by; .Kkh l, S2B yd S2W ksudkh fmdÿ 

ix.ykfha úp,;djh .Kkh lsÍu ioyd wkysk; ksudkh f,i fhdod.; 

yelsh' 

5. by; ksÍlaIKhg wkqj ix.yk úp,;d wka;rhkaf.a l,ams; mÍlaIdjka ioyd 

S2B yd S2W ys wkqmd;h fhdod.; yelsh' fuh F jHma;sh f,i yÿkajhs' 

 

 

 

úp,;d úYaf,aIKh (ANOVA&

Wml,amk

mshjr
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F = 
SSB

SSW
  = 

S2B

S2W
 

 

 

F = 
MSB

MSW
   =  

MSC

MSE
  

 

 

 

1' ish¨ o;a;j, uq̈  tl;=j fidhkak' T = ∑X1 + ∑X2 ……. ∑Xn 

2' fodaIh .Kkh lrkak' (T2/ N) 

3' ish¨u o;a; j¾.j, tl;=j .Kkh lrkak' 

4' o;a;j, j¾. tl;=fjka fodaIh wvqlr uq̈  tl;=j .Kkh lrkak' (SST) 

5' ksheÈ w;r j¾. tl;=j .Kkh lrkak' (SSC) 

6' ksheÈ ;=, j¾. tl;=j .Kkh lrkak'  (SSE= SST- SSC) 

7' ANOVA igyk weo F .Kkh lrkak' 

 

 

úp,;d m%Njh j¾. tl;=j(SS) iqp,k w.h 
(df) 

uOHkHh 
j¾.j, tl;=j 

F wkqmd;h 

msßhï l, ksheÈ 
w;r 

SSC K-1 
MSC= 

𝑆𝑆𝐶

𝐾−1
 F= 

𝑀𝑆𝐶

𝑀𝑆𝐸
 

msßhï l, ksheÈ 
;=, ksheÿï 
fodaIh 

SSE N-K 
MSE= 

𝑆𝑆𝐸

𝑁−𝐾
 

 

uq̈  tl;=j SST N-1  

 

F jHdma;sh

tla w;a úp,;d úYaf,aIKh (One Way ANOVA)

mshjr

úp,;d úYaf,aIK j.=j


