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Kd;Diu 

,yq;ifj; njd;fpof;Fg; gy;fiyf;fofj;jpy; ntspthhpg; gl;lg; 

gbg;gpidj; njhlu;fpd;w khztu;fspd; fw;wy; - fw;gpj;jy; 

nraw;ghLfis ,yFgLj;Jk; Nehf;fpy; xt;nthU ghl 

myFf;Fk; ghlE}y;fis mwpKfg;gLj;Jk; jpl;lk; 

Kd;ndLf;fg;gl;L tUtJ rpwg;gpw;FhpaJ. ,j;jpl;lj;jpid 

Kd;ndLj;JtUk; ,yq;if njd;fpof;Fg; gy;fiyf;fof 

ntspthhpf; fw;iffs; epiyaj;jpd; Kaw;rp Nghw;Wjw;FupaJ. 

fiy kw;Wk; fyhrhu gPlj;jpd; ntspthupg; gl;lg;gbg;Gfs; kw;Wk; 

njhopy;;rhu; fw;if epiyaj;jpd Kjyhk; tUl ghlE}y; 

ntspaPl;Lj; jpl;lj;jpd; fPo; Gs;sptpgutpay; ghlj;jpid  gpujhd 

ghlnkhd;whf njhpT nra;Js;s khzth;fSf;F Gs;sptpgutpay;; 

fw;if njhlh;ghd mbg;gil mwptpid tpUj;jp nra;Ak; 

Nehf;fpy; Gs;sptpgutpaypd; xU gFjpahf (khjpup kw;Wk; khjpupg; 

guk;gy;fSk;)  ,e;E}y; tbtikf;fg;gl;Ls;sJ. eilKiw 

tho;tpy; Ma;tpid Nkw;nfhs;Sk; NghJ khjpupfisj; njupT 

nra;J kw;Wk; fzpg;gpLfis Nkw;nfhs;tjw; jd;ik 

Kf;fpakhd xd;W. ,j;jifa Ma;thsu;fs; 

Fbj;njhifapypUe;J khjpup njupTfis Nkw;nfhs;tjw;F xU 

khjpup mjd; guk;gy; gw;wp ,e;j ghl newp njspthf 

tpsf;Ffpd;wJ.   

,g;ghlE}y; Gs;sptpgutpay; Kjyhk; tUl ghltpjhdj;jpid 

jOtpajhFk;. ,e;E}y; khzth;fspd; Rafw;wiy ,yFgLj;jf; 

$ba tifapy; jahupf;fg;gl;Ls;sJ. xt;nthU mj;jpahaj;jpd; 

,Wjpg; gFjpapYk; khjphp tpdhf;fs; Nrh;f;fg;gl;Ls;sJld; 

mj;jpahaq;fspy; cs;s tplaq;fs; njhlh;ghd Nkyjpf 

mwptpidg; ngw;Wf; nfhs;tjw;f;fhd E}w;gl;baYk; 

jug;gl;Ls;sJ. ,g;ghlE}ypid khzth;fs; jkJ Ra 

fw;wYf;fhf gad;gLj;JtJld; ,e;E}ypy; jug;gl;Ls;s khjphp 

tpdhf;fisf; nfhz;L gapw;rp ngwKbAk;. 



Sampling and Sampling Distributions 

vi 
 

,e;E}yhf;f Kaw;rpf;F JizGupe;j vy;yhk; ty;y ,iwtDf;F 

Kjw;fz; ed;wpfs;. ,g;ghlE}y; jahhpj;jy; nraw;wpl;lj;ij 

jpwk;gl nraw;gLj;jpf; nfhz;bUf;Fk; ,yq;if njd;fpof;Fg; 

gy;fiyf;fof ntspthhpf; fw;iffs; epiyaj;jpd; ,af;FdH 

kw;Wk; rpNu];l gjpthsH> fiy fyhrhu gPlj;jpd; ntspthhpf; 

fw;iff;fhd nghWg;ghsHfs; kw;Wk; gPlhjpgjp MfpNahUf;F 

vkJ ed;wpfSk; ghuhl;Lf;fSk;. mj;NjhL E}yhf;fg; gzpapy; 

vdf;F cjtpa midtUf;Fk; vdJ kdkhu;e;j ed;wpfs;. 

 

 

v]; re;jpuFkhu; 

tpupTiuahsu; 

nghUspay; kw;Wk; Gs;sptpgutpay; Jiw 

fiy kw;Wk; fyhrhu gPlk; 

,yq;if njd;fpof;F gy;fiyf;fofk;.    
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mj;jpahak; 01  

khjpup vLg;G (Sampling) 

nghUslf;fk;          

1.0 khjpup vLg;G (Sampling) 

1.1 mwpKfk; 

1.2 khjpup vLg;gpd; gbKiwfs; 

1.3 khjpup vLg;gpw;fhd fhuzq;fs; 

1.4KOikj;njhFjpgz;gsitfSk; kw;Wk; khjpup 

gz;gsitfSk; 

1.5 tOf;fs; (Errors) 

1.6 khjpup vLg;gpd; ed;ik jPikfs; 

1.7 khjpup vLg;gpd; NghJ ftdpf;fg;gl Ntz;bait 

 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

xU Fbj;njhifapypUe;J khjpupapidj; njupT nra;Ak; Kiw 

khjpup vLg;G vdg;gLk;. khjpup vLg;gpd; gbKiwfisg; 

gad;gLj;jp khjpup vLg;gpid Nkw;nfhs;tJ ,yFthdjhf 

fhzg;gLk;. 

xU ghupa Fbj;njhifapypUe;J khjpup vLg;gpidj; njupT 

nra;tjd; %yk; xU Ma;tpid ,yFthfTk; rpwe;j 

KiwapYk; Nkw;nfhz;L Kbtpidg; ngw KbAk;.  

mj;jpahaj;jpd; Nehf;fk; 

➢ khjpup vLg;G gw;wpa vz;zf;fUit tpsq;fpf;nfhs;sy; 

➢ KOikahd Fbj;njhif gw;wpa mwpe;J nfhs;tu;. 

➢ khjpup vLg;gpd; gbKiwfis tpsf;Fjy;. 

➢ khjpup vLg;gpw;fhd fhuzq;fis njspTnra;jy;. 
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➢ khjpupapd; tOf;fis milahsg;gLj;jy;. 

 

fw;wy; ngWNgW 

➢ khjpup vLg;G gw;wpa vz;zf;fUit njspTgLj;Jthu;. 

➢ Fbj;njhifapd; jd;ikfis milahsg;gLj;Jthu;.  

➢ khjpup vLg;gpd; gbKiwfis tpsf;Fthu;. 

➢ khjpup vLg;gpw;fhd fhuzq;fis njspTgLj;Jtu;. 

➢ khjpupapd; tOf;fis njspTgLj;Jthu;. 

1.1 mwpKfk; 

khjpup vLg;G vd;gJ Gs;sptpgutpay; gFg;gha;tpd; xU 

Kjd;ikahd nraw;ghlhFk;. xU ghupa Fbj;njhifapypUe;J 

xU Ma;thsdhy; Fwpg;gpl;l xU gFjp njupT nra;ag;gLjy; 

khjpup vLg;G vd miof;fg;gLk;. khjpup vLg;ghdJ xU ghupa 

Fbj;njhifiag; gw;wpa Ma;tpid ,yFthd Kiwapy; 

Nkw;nfhs;s cjTfpwJ.  

ngupa Fbj;njhif xd;wpidg; gw;wp rupahdnjhU Ma;tpid 

Nkw;nfhs;tJ Ma;thsDf;F fbdkhdjhFk;. xt;nthU jdp 

egiuAk; Ma;tpw;F cw;gLj;JtJ rhj;jpakw;wjhFk;. 

mjdhNyNa Ma;thsu;fs; khjpup vLg;gpd; %yk; xU khjpupia 

njupT nra;J mf;Fbf;fhd Ma;tpid Nkw;nfhs;fpd;wdu;. 

Fbj;njhif (Population)   

xU Ma;Tf;fhf cs;thq;fg;gLk; midj;J cWg;Gf;fisAk; 

nfhz;l njhFjp Fbj;njhif vdg;gLk;. Fbj;njhif ,uz;L 

tifg;gLk;. 

1. KbTW Fbj;njhif xU Fbj;njhifapd; 

vz;zpf;ifahdJ tiuaWf;fg;gl;ljhf ,Uf;Fkhapd; 

mf;Fb KbTW Fbj;njhif vdg;gLk;. 
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2. KbTwh Fbj;njhif xU Fbj;njhifapd; 

vz;zpf;ifahdJ tiuaWf;f KbahjjhfNth my;yJ 

rhj;jpakw;wjhfNth fhzg;gLkhapd; mf;Fb KbTwh 

Fbj;njhif vdg;gLk;. 

khjpup (Sample) 

xU Fbj;njhif xd;wpypUe;J Ma;thsdhy; njupT 

nra;ag;gLk; cWg;Gf;fif nfhz;l njhFjp khjpup vdg;gLk;. 

1.2 khjpup vLg;gpd; gbKiwfs; 

• Ma;tpd; Nehf;fj;ij fz;lwpjy; 

xU Ma;Tf;fhd Kbtpidj; jPu;khdpg;gjpy; Ma;tpd; 

Nehf;fkhdJ gpujhd gq;F tfpf;fpd;wJ. Ma;tpd; 

Nehf;fk; rupahd Kiwapy; jPu;khdpf;fg;glhtpby; mjd; 

KbTk; rupahf mikag; ngwhJ. 

• khjpupf;F cl;gLj;j Ntz;ba Fbj;njhif 

xU Fbj;njhifapypUe;J khjpup njupT nra;ag;gLk; 

NghJ ve;j cWg;Gf;fis njupT nra;a Ntz;Lk; 

vd;gjpy; Ma;thsDf;F njspT fhzg;gl Ntz;Lk;. 

mjhtJ rupahd jfty;fs; vq;fpUe;J fpilf;Fk; vd 

Ma;thsd; mwpe;jpUf;f Ntz;Lk;.  

• Nrfupf;fg;gl Ntz;ba juTfs; 

khjpup vLg;gpd; NghJ Nrfupf;fg;gLk; juTfs; Ma;tpd; 

Nehf;fj;jpw;F njhlu;Ggl;ljh vd;gJ Kf;fpa 

gbKiwahf fhzg;gLfpwJ.  

 

• Jy;ypaj;jd;ik 

khjpup vLg;gpd; NghJ rpy vjpu;ghuhj tOf;fs; Vw;gLk;. 

mjhtJ Fbj;njhifapypUe;J xU gFjp kl;Lk; njupT 

nra;ag;gLk; NghJ mq;F tOf;fs; Vw;gLtJ jtpu;f;f 
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KbahjjhFk;. khjpupfspd; msit mjpfupg;gjdhy; 

,tw;iw jtpu;f;fyhk;. Mdhy; mjw;F mjpf gzKk; 

NeuKk; nrytplg;gLk;. MfNt juTfspd; 

Jy;ypaj;jd;ikia jPu;khdpg;gJ Ma;thsdpd; 

KbthFk;. jPu;khdq;fSf;F Vw;wthW khjpup vLg;gpd; 

NghJ Vw;gLk; tOf;fspd; msT jPu;khdpf;fg;gLk;. 

 

 

• mstPl;L Kiwfs; 

juTfSf;fhf khjpupfis mZFk; Kiw NtWglyhk;. 

juTfs; Nrfupg;gjw;fhf tpdhf;nfhj;J my;yJ 

Neu;fhzy; %ykhfNth Nrfupf;fg;glyhk;. ,tw;iw 

Nrfupg;gjw;fhd mZFKiwahd mQ;ry; %ykhfNth> 

njhiyNgrp %ykhfNth my;yJ NeubahfNth 

fhzg;glyhk;.  

• fl;likg;G 

xU khjpup vLg;ig jPu;khdpf;Fk; Kd;du; Fbj;njhifia 

rpy gFjpfshf gpupj;Jf;nfhs;tJ Kf;fpakhdjhFk;. 

,t;thW gpupf;fg;gLk; gFjpfs; Fbj;njhifapd; vy;yh 

cWg;Gf;fisAk; cs;slf;fp fhzg;gl Ntz;Lk;. 

cjhuzkhf> xU efuk; Fbj;njhifahf 

fhzg;gLkhapd; mq;Fs;s xU jdpeguhfNth my;yJ 

xU FLk;gkhNth gpupf;fg;gl Ntz;Lk;. ,t;thW 

Fbj;njhif khjpupfshf gpupf;fg;gLtNj fl;likg;G 

MFk;.  

• khjpupia njupT nra;jy; 

xU Ma;Tf;fhf gy;NtW Kiwfspy; khjpupfs; njupT 

nra;ag;gLfpd;wd. Ma;TfSf;Nfw;g khjpupfspd; 

msthdJ Ma;thsdhy; jPu;khdpf;fg;gLk;.  

• Kw;Nrhjid Ma;T  

xU Ma;tpid Nkw;nfhs;Sk; Kd;du; Fwpg;gpl;l rpy 

Ma;Tfis Kd; Ma;T  nra;J ghu;g;gJ gaDs;sjhf 
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fhzg;gLk;. ,t;thwhd Ma;Tfs; %yk; 

tpdhf;nfhj;Jf;fspy; rupahd jfty;fis Nrfupf;Fk; 

tifapy; mgptpUj;jpfis Nkw;nfhs;syhk;. mNjNeuk; 

Neuk; kw;Wk; gzj;jpd; nryTfis fl;Lg;gLj;jyhk;. 

• fsg;gzpia xOq;fikj;jy; 

tpupthd Ma;Tfis Nkw;nfhs;Sk; NghJ Ma;thsd; 

gy rpf;fy;fSf;F Kfk; nfhLf;f Ntz;ba epiy 

fhzg;gLfpwJ. Ma;thsd; xU Ma;tpid Nkw;nfhs;Sk; 

Kd; Ma;Tf;fhd Nehf;fj;ij fz;lwpaTk; mstPl;L 

Kiwfis fz;lwpaTk; rupahd gapw;rpapid ngw;wpUf;f 

Ntz;Lk;. khjpupfspy; cs;s cWg;Gf;fs; rupahd 

Kiwapy; gjpyspf;fhtpby; mjidf; ifahs;tjw;Fwpa 

jpwd; Ma;thdsplk; fhzg;gl Ntz;Lk;. 

• juTfis RUf;Fjy; kw;Wk; gFg;gha;T nra;jy; 

Kjyhtjhf ngwg;gl;l tpdhf;nfhj;Jf;fspy; 

tOf;fisj; jpUj;jg;gl;L rupghu;f;f Ntz;Lk;. 

khjpupfshy; gjpyspf;fg;glhj Nfs;tpfis jtpu;j;J 

mj;juTfis fzpzpapy; gjpNtw;wk; nra;J nfhs;s 

KbAk;. gy;NtWgl;l kjpg;gPl;L Kiwfis gad;gLj;jp 

juTfis gFg;gha;T nra;J nfhs;s Ntz;Lk;.  

• vjpu;fhy Ma;Tfis Nehf;fhf nfhz;L juTfis 

Nrfupj;jy; 

xU Ma;tpid Nkw;nfhs;tjw;fhf Kjypy; 

Fbj;njhifia mwpe;J khjpupfis njupT nra;tJ 

vjpu;fhyj;jpy; Nkw;nfhs;Sk; Ma;TfSf;F rpwe;j 

topfhl;bahf mikAk;. mNjNeuk; mk;khjpupfspd; ,il> 

epak tpyfy; Nghd;w mstPLfis fz;lwpaTk; 

gaDs;sjhf fhzg;gLk;.  

1.3 khjpup vLg;gpw;fhd fhuzq;fs; 

• Neuk;: xU ngupa Fbj;njhif xd;wpypUe;J vy;yh 

cWg;Gf;fisAk; cs;slf;fp jfty; Nrfupg;gJ 
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fbdkhdjhFk;. vdNt> Fbj;njhifapypUe;J khjpupia 

njupT nra;J mk;khjpupfspypUe;J jfty;fis 

Nrfupg;gjhy; Neuk; tPz;tpuakhtij jtpu;f;fyhk;. 

• nryitf; fl;Lg;gLj;jy;: KOikahd xU 

Fbj;njhifapypUe;J jfty;fis ngw;Wf;nfhs;s 

Vw;gLk; nryit tpl xU khjpupapypUe;J jfty;fis 

ngw;Wf;nfhs;tjw;F nryT FiwthFk;.  

• Fbj;njhifapd; msT: Ma;tpid Nkw;nfhs;Sk; NghJ 

rpy rkaq;fspy; Fbj;njhifapd; msT tiuaWf;f 

Kbahjhjhf fhzg;gLk; re;ju;g;gq;fspy; khjpup njupT 

nra;ag;gLk;.  

• mopaf;$ba khjpupfshf fhzg;gly;: Fbj;njhifapy; 

cs;s khjpupfs; rpy Ntisfspy; mopaf;$bajhf 

fhzg;gLk;. mt;thwhd Fbj;njhifapypUe;J 

khjpupfis njupT nra;tjD}lhf mk;khjpupfs; 

KOikahf mopTWtjpypUe;J ghJfhf;f KbAk;.  

 

1.4 KOikj;njhFjp gz;gsitfSk; kw;Wk; khjpup 

gz;gsitfSk;  

Fbj;njhif myFfspd; $l;Lj;njhif> ,il> epaktpyfy;> 

khww;wpwd; vd;gd Fbj;njhifapy; ,Ue;J fzpf;fg;gLk; NghJ 

mJ KOikj;njhFjp gz;gsitfs; my;yJ gukhdk; 

vdg;gLk;.  

Fbj;njhif ,il     = 𝜇 

Fbj;njhif khww;wpwd;   = 𝜎2 

Fbj;njhif ,izg;Gf; Fzfk;  =  

khjpup myFfspd; $l;Lj;njhif> ,il> epaktpyfy;> 

khww;wpwd; vd;gd Fbj;njhifapy; ,Ue;J fzpf;fg;gLk; 
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nray;Kiw khjpup gz;gsitfs; my;yJ Gs;sptpgutpay; 

vdg;gLk;.  

khjpup ,il     = �̅� 

khjpup khww;wpwd;   = 𝑆2 

khjpup ,izg;Gf; Fzfk;   = 𝑟 

 

1.5 tOf;fs; (Errors) 

Fbj;njhif xd;wpypUe;J khjpup vLj;jypdhy; Vw;gLk; tOf;fs; 

khjpup vLg;G tOf;fs; vdg;gLk;. khjpup xd;iw vLj;J mjidf; 

fzpg;gpLk; NghJ nghJthf ,uz;L tifahd tOf;fs; 

,lk;ngWk;.  

I. khjpupf; fzpg;G tOf;fs; (Sampling Errors) 

KOikj;njhFjp gukhdq;fSf;Fk; khjpup fzpj;jy; 

%yk; ngwg;gl;l gz;gsitfSf;Fk; ,ilNa cs;s 

tpj;jpahrk; khjpupf; fzpg;G tOf;fs; vdg;gLk;. ,J 

Nfhlyhd tO> Nfhlhj tO vd ,uz;L tifg;gLk;.  

• Nfhlyhd tO (Biased Errors): ,J khjpup xd;iw 

njupT nra;jy;> kjpg;gPL nra;jy; Nghd;wtw;why; 

Vw;gLfpwJ. 

• Nfhlhj tO (Unbiased Errors): ,J Fbj;njhif 

xd;wpypUe;J khjpupf;F Nru;f;fg;gl Ntz;;ba myF 

Nru;f;fg;glhky; tpLtjdhy; Vw;gLk; tOf;fshFk;.  

II. khjpup fzpg;gw;w tOf;fs; (Non-Sampling Errors) 

Ma;nthd;iw Nkw;nfhs;Sk; NghJ fsg;gzp> 

juTfisg; gjptjpy; Vw;gl;l juTfs; Nghd;wd khjpup 

fzpg;gw;w tOf;fs; vdg;gLk;. 

cjhuzkhf 37f;F gjpyhf 73 vd gpujpaply;  
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1.6 khjpup vLg;gpd; ed;ik jPikfs; 

ed;ikfs; 

• gzk;> njhopyhsu;> Neuk;> rf;jp vd;gd kPjg;gLj;jg;gly;. 

• KbTfis Fwpj;j Neuj;jpy; ngw;Wf;nfhs;s KbAk;. 

• gzk;> njhopyhsu;> Neuk;> rf;jp vd;gd 

kPjg;gLj;jg;gLtjhy; $Ljyhd jfty;fis 

ngw;Wf;nfhs;s KbAk;. 

• Fbj;njhif KbtpypahapDk; ,k;Kiw rhj;jpakhdJ. 

• Fbj;njhif fzf;nfLg;ig tpl jpUj;jkhd 

Kbtpidj;jUk;. 

jPikfs; 

• tprhuizfs; ftdf; Fiwthf ,Ug;gpd; KbTfs; 

jpUj;jkhf ,Uf;fhJ. 

• rpyNtisfspy; khjpup vLg;Gf;fs; rpf;fyhf ,Ug;gpd; 

Fbj;njhif fzf;nfLg;ig tpl $Ljyhd gzk;> 

njhopyhsu;> Neuk;> rf;jp vd;gtw;iw nrytpl Ntz;b 

,Uf;Fk;.  

• khjpup vLg;Gf;fspd; msTfs; nghUj;jkw;wjhf ,Ug;gpd; 

KbTfs; rw;W tpyfp ,Uf;Fk;. 

1.7 khjpup vLg;gpd; NghJ ftdpf;fg;gl Ntz;bait 

• njupT nra;ag;gLk; khjpup vLg;ghdJ Fbj;njhifapid 

tif Fwpg;gjhf ,Uf;f Ntz;Lk;. 

• vy;yh khjpup vLg;Gf;fSk; fpl;lj;jl;l xNu jd;ik 

nfhz;litahf ,Uf;f Ntz;Lk;. 

• khjpup vLg;Gf;fspy; cs;;s myFfs; fUj;jpy; 

nfhs;sg;gLjy; Ntz;Lk;. 
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RUf;fk; 

❖ khjpup vLg;gpid Nkw;nfhs;tjd; %yk; Ma;tpd; 

KbTfis Jy;ypakhdjhf ngw;Wf; nfhs;s KbAk;. 

❖ khjpup vLg;gpid gad;gLj;Jtjd; %yk; xU 

Ma;tpid ,yFthfTk; Neuk; kw;Wk; gz 

tPz;tpuakpd;wpAk; Nkw;nfhs;syhk;.  

gapw;rp tpdhf;fs; 

1. Fbj;njhif kw;Wk; khjpup vd;why; vd;d vd;gjid 

RUf;fkhf tpsf;Ff. 

2. khjpup vLg;gpd; gbKiwfis Fwpg;gpLf. 

3. khjpup vLg;Gf;fis njupT nra;tjd; Kf;fpaj;Jtj;ij 

Muha;f. 

4. gpd;tUtdtw;iw RUf;fkhf tpsf;Ff. 

I. gukhdk; 

II. Gs;sptpgutpay; 

III. tO 

5. gukhdk;; kw;Wk; Gs;sptpgutpay; Mfpatw;Wf;fpilapyhd 

tpj;jpahrj;ij tpsf;Ff. 

6. khjpup vLg;gpd; ed;ik jPikfis Muha;f. 
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mj;jpahak; 02  

khjpup vLg;gpd; tiffs; 

  

2.0 khjpup vLg;gpd; tiffs;  

2.1 mwpKfk; 12 

2.2 epfo;jfT khjpup vLg;G (Probability sampling)  

2.3 epfo;jftw;w khjpup vLg;G (Non Probability Sampling)  

 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

khjpup vLg;G Kf;fpakhf ,uz;L tifg;gLk; KjyhtJ 

epfo;jfT khjpup vLg;G mjhtJ Fbj;njhifapy; cs;s 

midj;J khjpupfisAk; epfo;jfT mbg;gilapy; njupT 

nra;ag;gLtJ. 

,uz;lhtJ epfo;jftw;w khjpup vLg;G mjhtJ rpyNtisfspy;  

vy;yh khjpupfisAk; epfo;jfT mbg;gilapy; njupT nra;a 

Kbahj NghJ Nkw;nfhs;sg;gLk; khjpupj; njupthFk;. 

mj;jpahaj;jpd; Nehf;fk; 

➢ Ma;Tfspd; Nehf;fq;fSf;Nfw;g khjpup vLg;gpd; 

tiffis tpsf;Fjy;. 

➢ Ma;Tf;Fg; nghUj;jkhd khjpupj; njupTfis 

Nkw;nfhs;Sjy;. 

➢ khjpup vLg;Gf;fspd; mD$yk; kw;Wk; gpujp$yq;fis 

NtWgLj;jp tpsq;fg;Lj;Jy;.  

fw;wy; NgWfs; 

➢ Ma;Tfspd; Nehf;fq;fSf;Nfw;g khjpup vLg;gpd; 

tiffis tpsq;fg;gLj;JtPu;fs;. 
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➢ nghUj;jkhd khjpup Kiwia Ma;T njupT Kiwapy; 

gad;gLj;JtPu;fs;. 

➢ khjpup vLg;Gf;fspd; mD$yk; kw;Wk; gpujp$yq;fis 

NtWgLj;jp tpsq;fg;Lj;JtPu;fs;. 

2.1 mwpKfk; 

khjpup vLg;ghdJ mjd; Ma;Tg; gpuNjrj;jpd; jd;ikapd;gb mf; 

Fbj;njhifia gpujpepjpj;Jtg; gLj;Jtjw;fhf KOf; 

Fbj;njhifapy; ,Ue;J njupT nra;fpd;w egh;fs; my;yJ 

FLk;gq;fs; khjpup vLg;ghFk;. 

Vd; khjpup vLg;ig Ma;tpy; Nkw;nfhs;s Ntz;Lk; mjhtJ  

Gs;sptpgu Ma;tpy; Ma;tpw;Fl;gLj;jg;gLk; midj;J 

cWg;Gf;fisAk; nfhz;l rdj;njhifia Fwpg;gpl;l 

fhyj;jpw;Fs; Ma;T nra;tJ fbdkhd tplakhFk;. ,jdhy; 

KOf; Fbj;njhifapy; ,Ue;J Fwpg;gpl;l KiwapDhlhf 

cWg;gpdh;fis njupT nra;tjd; %yk; khjpup vLg;G 

Nkw;nfhs;sg;gLfpd;wJ. 

khjpup vLg;ghdJ ,uz;L tifg;gLk; 

1. epfo;jfT khjpup vLg;G (Probability sampling) 

2. epfo;jftw;w khjpup vLg;G (Non Probability sampling) 

 

2.2 epfo;jfT khjpup vLg;G (Probability sampling) 

epfo;jfT khjpup vLg;ghdJ epfo;jftpd; tpjpfSf;fika khjpup 

njupT Nkw;nfhs;tjhFk; ,jd; NghJ KOf; Fbj; 

njhiffisAk; Fwpg;gpl;l fzpg;gPl;by; gpujpgypg;gjhf mikAk;. 

me;j tifapy; ,it ehd;F tifshff; fhzg;gLfpd;wJ. 

I) vspa vOkhw;W khjpup vLg;G (Simple random 

sampling) 



Centre for External Degrees and Professional Learning 

 

13 
  

II) gilnfhz;l khjpup vLg;G (Stratified random 

sampling) 

III) Kiwrhu; khjpup vLg;G (Systematic sampling) 

IV) nfhj;J khjpup vLg;G (Cluster sampling)  

vspa vOkhw;W khjpup vLg;G (Simple Random Sampling) 

vspa vOkhw;W khjpup vLg;ghdJ xU Ma;tpd; Fbj; 

njhifapy; ,Ue;J vLf;fg;gLk; xt;nthU njhFjpf;fhd 

khjpupiag; ngWtjw;F rkkhd epfo;tpd; mbg;gilapy; 

ngwf;$bathW Fbj;njhifapypUe;J khjpupfisj; njupT 

nra;jy;   

cjhuzk; 

1. mjp];lyhg rPl;L Kiwapy; Fbj;njhifapy; rfy 

myfpw;Fk; ,yf;fkplg;gl;L ed;F fyf;fpa gpd;du; 

Njitahd mstpy; khjpup njupT nra;jy; 

2. 40 khztu;fisf; nfhz;l Fbj;njhifapy; khjpupiaj; 

njupT nra;tjpy; vspa vOkhw;W khjpup njupT 

nra;tjhapd; 40 khztu;fspd; ngau;fis vOjp ed;whf 

FYf;fp vOkhwhf 4 khztu;fisj; njupT nra;jy;.  
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vspa vOkhw;W khjpup vLg;gpd; mD$yk; kw;Wk; gpujp$yk; 

mD$yq;fs; 

1. Ma;thsupd; jdpg;gl;l tpUg;G  ntWg;Gf;F ,k;Kiw 

re;ju;g;gk; mopf;fhJ. 

2. KOf;Fbj; njhifiaAk; gpujpgypg;gjhf khjpupapy; 

ngWNgWfisg; ngw;Wf;nfhs;syhk;. 

3. Ma;it Nkw;nfhs;Nthupd; Neuk; kw;Wk; gzr; 

nryTfisf; Fiwf;fyhk;. 

gpujp$yq;fs; 

1. nkhj;jf; Fbj;njhifia gl;bay; gLj;JtJ rw;Wf; 

fbdk;. 

2. Fbj;njhif myFfs; ngUksT xj;jjhf ,Uf;f 

Ntz;Lk; mt;thW ,y;yhj epiyapy; khjpupapd; gUkid 

mjpfupf;Fk; NghJ Fbj;njhifia gpujpgypf;fhJ. 

 

gilnfhz;l khjpup vLg;G (Stratified random sampling) 

khjpupj; njupthdJ Fwpg;gpl;l rdj;njhifapd; myFfis 

gFjpfshf gpupj;J mtw;wpd; tPjq;fSf;F Vw;g xt;nthU 

gilfspy; ,Ue;J mtw;wpd; tpfpjq;fSf;Nfw;g vspa vOkhw;W 

%yk; njupT nra;ag;gLtJ gilnfhz;l khjpup vLg;ghFk;. 

cjhuzk;: 

Fwpj;njhU cw;gj;jp nghUspd; re;ijg;gLj;jy; njhlu;ghd 

Ma;nthd;wpf;fhf xU gpuNjrj;jpy; cs;s FLk;gq;fspd; 

tUkhd epiyia ve;j kl;l mstpy; fhzg;gLfpd;wJ vd;gij 

cau;e;j> eLj;ju kw;Wk; Fiwe;j kl;lq;fSf;Nfw;g 3 

gilfshf gpupj;J mtw;wpy; ,Ue;J gUkdpd; tpfpjq;fSf;F 

Vw;g vspa vOkhw;W Kiw %yk; myFs; njupnra;tjhFk;. 
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gilnfhz;l khjpup vLg;gpd; mD$yk; kw;Wk; gpujp$yk; 

mD$yq;fs;     

1. Fbj;njhifia rupahf tiff;Fwpf;fpd;wJ 

2. njspthd Kbit ngwf;$bajhf ,Uf;Fk; 

3. gilfshf gpupj;Jr; nra;tjdhy; ,yFthf ,Uf;fpd;wJ. 

4. khjpup mstPl;bw;Nfw;g nghUj;jkhd epu;thf 

eltbf;iffis ,yFthf;fyhk; 

5. Fbj;njhif rPuw;w jd;ikikiaf; nfhz;bUg;gpDk; 

KbTfs; jpUj;jkhdjhf ,Uf;Fk; 

gpujp$yk; 

1. Fbj;njhifahdJ gilfshf gpupf;fg;gLk; NghJ Neuk;> 

gzk; tpuakhfyhk;  

Kiwrhu; khjpup vLg;G (Systematic sampling) 

Kiwrhu; khjpup vLg;ghdJ Fbj;njhifg; gUkdpd; K ahtJ 

khjpupahf tFj;J KjyhtJ khjpupapypUe;J xU myif 

vOkhwhf njupT nra;J> mjd; gpd;du; K MtjhfTs;s 

xt;nthU myFk; njupT nra;ag;gLk; xOq;F Kiwahd 

njupthFk;. 

cjhuzk; 

xU tFg;gpy; 25 khztu;fspypUe;J 5 khztu;fs; njupT 

nra;ag;gl Ntz;Lnkdpy; 
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,q;F K =
𝑁

𝑛
 

K – khjpup Mapil 

N – Fbj;njhif 

n – khjpupapd; gUkd; 

khjpup Mapilapd; gUkd; k =
25

5
 = 5 

Kjy; 5 khztu;fspypUe;J vOkhwhf njupT nra;ag;gl;l 

khztu; 3tJ khztdhf ,Ug;gpd; Kiwahf vLf;fg;gLk; 

khjpupapy; khztu;fs; 3> 8> 13> 18> 23tJ MfTs;s 

khztu;fis khjpupahf njupT nra;ag;gLk;. 

Kiwahd khjpup vLg;gpd; mD$yk; kw;Wk; gpujp$yk; 

mD$yq;fs;  

1. ,yFthdJk; nrsfupakhdJ. 

2. Neuk;> njhopyhsu; kPjg;gLj;jy;. 

3. Kbtpyp Fbj;njhiff;Fk; nghUj;jkhdJ. 

gpujp$yq;fs; 

1. KOf; Fbj;njhifiaAk; tif Fwpf;fhJ. 

nfhj;J khjpup vLg;G (Cluster sampling)  

KOf; Fbj;njhifAk; nfhj;Jf;fshf gpupj;J njupTfis 

Nkw;nfhs;Sjy;. mjhtJ Fbj;njhifia nfhj;Jf;fshf 

njupT nra;J rfy myFfisAk; Ma;Tf;F cl;gLj;jp 

Nkw;nfhs;sg;gLk; khjpupj; njupthFk;. 

cjhuzk;: 

fpof;F khfhzj;jpy; cs;s kf;fspd; tWik epiyapid 

Muha;tjw;fhf> %d;W khtl;lj;ijAk; Nfhl;lq;fshfj; njupT 
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nra;J mf;Nfhl;lq;fspy; cs;s midj;J gpuNjr 

nrayfq;fisAk; %yq;fshff; nfhz;L Ma;T nra;jy;. 

cjhuzk;  

 

nfhj;J khjpup vLg;gpd; mD$yk; kw;Wk; gpujp$yk; 

mD$yq;fs;  

1. Vida khjpup vLg;Gf;fis tpl jpUj;jk; Fiwe;jJ. 

gpujp$yk;  

1. ngupa Fbj;njhiff;F nghUe;jhJ. 

2. rupahd Gs;sptpgutpy; juTfs; ,y;yhj ehLfSf;F 

,k;Kiw nghUe;jhJ. 

2.3 epfo;jftw;w khjpup vLg;G (Non Probability Sampling) 

epfo;jfT tpjpfis gpd;gw;whJ Fbj;njhifapy; khjpupfisj; 

njupT nra;jy; epfo;jfT rhuh khjpup vLg;ghFk;. 

Vida epfo;jfT khjpupapy; njupTfspy; Vw;gLk; rpf;fy;fspd; 

NghJ cldbahf khjpupj; njupTfis Nkw;nfhs;tjw;fhf 

gad;gLj;jg;gLk; KiwahFk; 

epfo;jfT rhuh khjpup vLg;G Kiwfshf.   

I) ,yF khjpup vLg;G (convenience sampling) 

II) jPu;g;G khjpup vLg;G (Judgement sampling) 

III) gq;FtPj khjpup vLg;G (Quota sampling) 



Sampling and Sampling Distributions 

18 
 

IV) gdpg;ge;J khjpup vLg;G (Snowball sampling) 

,yF khjpup vLg;G (Convenience Sampling) 

Ma;thsd; Ma;T khjpupapd; jd;ikf;Nfw;g khjpup vLg;Gfis 

Fbj;njhifapy; ,Ue;J njupT nra;jy; ,yF khjpup vLg;G 

MFk;. ,k;KiwahdJ gpd;tUk; re;ju;g;gq;fspd; NghJ 

gad;gLj;jg;gLfpd;wJ. 

1. Fbj;njhif njspthf ,y;yhj Ntisapy; 

2. khjpup myFfs; njsptpd;ikahf ,Uf;fpd;w epiyapy; 

cjhuzk;: 

fiy gl;ljhupfspilNa Fwpj;njhU fw;if myF njhlu;ghf 

fUj;Jf;fisg; ngwy;. 

jPu;g;G khjpup vLg;G (Judgement sampling) 

Ma;tpy; Fwpj;njhU Jiwapy; epGzj;Jtk; cs;stuhy; 

vLf;fg;gLk; KbTf;F Vw;g njupT nra;ag;gLk; khjpupahdJ 

jPu;g;G khjpup vLg;ghFk;.  

cjhuzk;: 

tprha epyj;ijg; gupNrhjpg;gu; xUtu; jhd; ngw;w mDgtj;jpid 

mbg;gilahff; nfhz;L tptrha epyj;jpd; rpy gFjpfis 

kl;Lk; Ma;T  nra;JtJ. 

jPu;g;G khjpup vLg;gpd; mD$yk; kw;Wk; gpujp$yk; 

mD$yq;fs;  

1. khjup vLg;ig rpwe;j Kiwapy; gpujpepJj;Jtg;gLj;jy;. 

2. kpfTk; ,yFthdnjhU KiwahFk;. 

3. nfhs;iffs; kw;Wk; jPu;khdq;fs; Nghd;wtw;wpf;F 

cjtpahf ,Uf;Fk;. 
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gpujp$yq;fs; 

1. rupahd khjpup tOit ngwKbahJ. 

2. kjpg;gPL rupahdjhf ,Uf;fhJ. 

3. KbTfs; Vida khjpup vLg;Gf;fSld; xg;gpl KbahJ. 

 

gq;FtPj khjpup vLg;G (Quota sampling) 

Ma;Tf;fhd Fbj;njhifapy; ,Ue;J njupT nra;ag;gLk; 

khjpupahdJ ghy;> taJ> juk;> tUkhdk;> Nghd;w gFjpfshf 

tFf;fg;gLfpd;wJ. 

Ma;thsu; jkJ tpUg;gj;jpw;Nfw;g xt;nthU tifapypUe;Jk; 

Fwpj;j gFjpia jkJ tpUg;gj;jpw;Nfw;g njupT nra;tJ 

gq;FtPj khjpup vLg;ghFk;. 

cjhuzk;: 

Gjpjhf cw;gj;jp nra;ag;gLk; ifj;njhiyNgrp xd;wpd; re;ij 

epiy gw;wp Muha;tjw;fhf mstPl;by; cl;gLj;jg;gLk; 

xt;nthU 50 Nghpy; 25 Ngu; khztu;fs;> 15 Ngu; Mrpupau;fs;> 

10 Ngu; Ntiyaw;w ,isQu;fs; vd cs;slf;fg;gl Ntz;Lk; 

vdf;fUjp. Ma;thsuhy; Njitahd vz;zpf;iff;F Vw;g 

xt;nthU tifapypUe;Jk; jkJ tpUg;gj;jpw;Nfw;g Ma;it 

Nkw;nfhs;sy;. 

gq;FtPj khjpup vLg;gpd; mD$yq;fs; kw;Wk; gpujp$yq;fs; 

mD$yq;fs; 

1. Neuk;> gzk;> tPz;tpiuaj;ijj; jLj;jy;. 

2. gapw;wg;gl;l Ma;thsu;fshy; ,e;j khjpupj; njupT 

nra;ag;gbd; kpfTk; ek;gfj;jd;ik nfhz;l khjpupahf 

tpsq;Fk;. 
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gpujp$yq;fs; 

1. gapw;wg;gl;l Ma;thsu;fs; ,y;yhtpbd; KbTfs; 

jpUj;jkhf ,Uf;fhJ. 

gdpg;ge;J khjpup vLg;G (Snowball sampling) 

gdpg;ge;J my;yJ rq;fpyp njhlu; khjpup vdTk; 

miof;fg;gLfpd;J. ,J Ma;Tf;F cl;gLj;jg;gLgtu;fspd; 

gupe;Jiug;gjd; Clhf fhzg;gLfpd;wJ. mjhtJ Ma;thsu;fs; 

Muhr;rpapy; gq;Nfw;ff;$ba gpw rhj;jpakhd juT %yq;fis 

gupe;jiuf;Fk; mNjNtis Ma;Tf;F cl;gLj;jg;gLgtu;fshy; 

Vida Ma;Tf;F cl;gLj;Jgtiu gupe;Jiug;gjd; %yk; 

Ma;Tfis Nkw;nfhs;tJ. 

cjhuzk;:  

Nghijg;nghUs; ghtidahsu;fs;> vapl;]; Nghd;wtu;fs; rpyu; 

r%fj;jpypUe;J xJq;fp tho;gtu;fs; mNjNtis r%fj;jpy; 

Fwpg;gpl;l egu;fSf;F njupe;jtu;fshf fhzg;gLtu; ,tu;fis 

,zq;fhDtJ fbdk; mj;NjhL khjpupia mikf;f KbahJ. 

MdhYk; $l Ma;thsUf;F mt;thwhd xUtiuj; 

njupe;jpUf;ff; $Lk;. mtu; %yk; rpy jty;fisg; ngw;W 

mjDhlhf Vidatu;fisAk; njhlu;G nfhz;L Ma;it 

Nkw;nfhs;Sjy;. 

gdpg;ge;J khjpup vLg;gpd; mD$yq;fs; kw;Wk; gpujp$yq;fs; 

mD$yq;fs; 

1. nryT Fiwe;jJ Kjd;ik juT %yj;jpypUe;J 

gupe;Jiufs; ngwg;gLtjy;. 

2. FOf;fs; xUtUf;F xUtu; njupe;jtu;fshf ,Uj;jy;. 

gpujp$yq;fs; 

1. rpy Ntisfspy; jtwhd egu;fis gupe;Jiu nra;jy; 

Ma;tpd; Kbit ghjpf;Fk;. 



Centre for External Degrees and Professional Learning 

 

21 
  

2. rpy Ntisfspy; Neu tPz;tpuaq;fs; Vw;glyhk;. 

RUf;fk; 

❖ khjpup vLg;ghdJ epfo;jfT khjpup vLg;G> epfo;jftw;w 

khjpup vLg;G vd ,uz;L tifg;gLk;. 

❖ epfo;jfT khjpup vLg;G Fbj;njhifia njupT nra;a 

KOikahd tha;g;ig toq;FfpwJ. 

❖ epfo;jftw;w khjpup vLg;ghdJ Ma;thsdpd; 

trjpf;Nfw;gTk; Ma;tpd; Nehf;fj;jpw;Nfw;gTk; khjpupfs; 

njupT nra;ag;gLk;. 

❖ khjpupj; njuptpd; mD$yk; kw;Wk; gpujp$yq;fis 

NtWgLj;jy;. 

gapw;rp tpdhf;fs; 

1. khjpup vLg;G vd;gjD}lhf ePq;fs; tpsq;fpf; nfhs;tJ 

ahJ? 

2. khjpup vLg;gpd; tiffis RUf;fkhf tpsf;Ff. 

3. Kiwrhu; khjpup vLg;gpw;Fk; nfhj;J khjpup vLg;gpw;Gk; 

,ilapyhd xw;Wik Ntw;Wikfis Fwpg;gpLf. 

4. epfo;jfT khjpup vLg;gpd; ed;ik jPikfis Muha;f. 

5. epfo;jftw;w khjpup vLg;gpd; tiffis Fwpg;gpl;L 

RUf;fkhf tpsf;Ff. 

6. “epfo;jftw;w khjpup vLg;ig tpl epfo;jfT khjpup 

vLg;Ng Ma;nthd;wpd; Kbtpidj; jpUj;jkhf ngw 

rpwe;jjhFk;”. ,f;$w;wpid Muha;f. 

 

crhj;Jizfs; 

Cochran, W.G. (1977), Sampling Techniques, John Wiley & Sons 

(1977). 

Gugan, R.S. (1997), Business Statistics, Admiral Graphics (1997) 



Sampling and Sampling Distributions 

22 
 

mj;jpahak; 03  

khjpup vLg;gpd; msitj; njupT nra;jy; 

3.1 mwpKfk; 

3.2 Solvin Yeoman  khjpupj; njupT Kiwia fzpg;gply;. 

3.3 khjpup vLg;gpd; msit tpfpjhrhu Kiwapy; njupT nra;jy;.  

mj;jpahar; RUf;fk; 

Fbj;njhifapy; ,Ue;J khjpup njuptpy; Solvin Yeoman  khjpupj; 

njupT Kiwapy; Fbj; njhifapd; vz;zpf;ifia tO 

cWg;Gg; ngWkhdq;fspd; mbg;gilapy; vj;jid khjpupfisj; 

njupT nra;ag;gLfpd;wJ vd;gij fzpg;gplyhk; kw;Wk; khjpup 

vLg;gpd; msit tpfpjhrhu mbg;gilapy; njupT nra;jy; 

KiwiaAk; kpf ,yFthf ,t;tj;jpahaj;jpy; tpsq;fpf; 

nfhs;syhk;. 

mj;jpahaj;jpd; Nehf;fk; 

➢ Solvin Yeoman  khjpupj; njupT vd;why; vd;d vd;gJ gw;wp 

njspTg;gLj;Jjy;. 

➢ Solvin Yeoman  khjpupj; njupT Kiwia fzpg;gpLjy;. 

➢ khjpup vLg;gpd; msit tpfpjhrhu mbg;gilapy; njupT 

nra;jy; Kiwiaf; fzpg;gpLjy;. 

fw;wy; ngWNgW 

➢ Solvin Yeoman khjpupj; njupT vd;why; vd;d vd;gJ gw;wp 

njspTgLj;Jthu;fs;. 

➢ Solvin Yeoman  khjpupj; njupT Kiwia 

fzpg;gPl;Lthu;fs;. 

➢ khjpup vLg;gpd; msit tpfpjhrhu mbg;gilapy; 

fzpg;gpLthu;fs;. 
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3.1 mwpKfk; 

Gs;sptpguk; vd;gJ xU khjpupia vLj;J Fbj;njhifapd; 

khw;wq;fis mtjhdpf;Fk; xU KiwahFk;. gzk; my;yJ 

Neuk; fhuzkhf Fbj; njhifapy; cs;s xt;nthU 

cWg;gpdiuAk; fzf;nfLg;gJ nghJthf ,yFthd 

tplaky;y. 

cjhuzkhf> ,yq;ifapy; vj;jid Ngu; irt czT 

cz;gtu;fs; vd;gij mwpa tpUk;GfpwPu;fs; vd;W itj;Jf; 

nfhs;Nthk;. ,yq;ifapd; rdj;njhif 22 kpy;ypaDf;Fk; 

mjpfkhf ,Ug;gjhy; midtiuAk; khjpupnaLg;gJ ,yFty;y 

,jid G+u;j;jp nra;a  NghJkhd msT ngupa khjpup msit 

vt;thW fzpg;gpLtJ vd;gjid Solvin Kiwia 

gad;gLj;Jtjd; %yk; fz;lwpayhk;. 

3.2 Solvin Yeoman khjpupj; njupT Kiwia fzpg;gply; 

khjpup msTfisf; fzf;fpLtjw;F gy R+j;jpuq;fs; 

,Ue;jhYk;> Fwpj;njhU Ma;Tf;fhd Fbj;njhifapd; nkhj;j 

vz;zpf;ifia nfhz;L khjpup msitf; fz;lwpa ];Nyhtpd; 

Kiw gad;gLj;JtJ rpwe;jJ. ,r; R+j;jpukhdJ ];Nyhtdpdhy; 

1960 ,y; mwpKfg;gLj;jg;gl;L fzpg;gplg;gl;lJ. 

tO cWg;G> cq;fSf;F toq;fg;glyhk; cjhuzkhf> xU 

Nfs;tpapy; ePq;fs; xU Muha;r;rpahsuhf ,Ue;jhy;> 

jPu;khdpf;fg;gl;l tO cWg;Gig ePq;fs; fzpg;gpl cq;fs; 

ek;gpf;if Mapil 1 ,ypUe;J fopf;fTk;. cjhuzkhf> cq;fs; 

juT KO Fbj;njhifiag; gpujpgypf;Fk; NghJ 95 rjtPjk; 

ek;gpf;ifahapilAld; ,Uf;Fk;. 

1 – 0.95 = 0.05. 

= 0.05 



Sampling and Sampling Distributions 

24 
 

khjpup msTfis fzpg;gpLk; NghJ - ];Nyhtpd; rkd;ghl;il 

gad;gLj;Jjy; 

vdNt> khjpup msT Kiw gad;gLj;j> cq;fSf;F ,uz;L 

tplaq;fs; Njitg;gLk;. 

N - Fbj; njhif msT 

e - tOapd; vy;iy 

Fbj;njhif msT (N) kw;Wk; tOapd; vy;iy (e) vd;d 

vd;gij fPNo cs;s gpuptpy; tpsf;fyhk;.  

n = N / (1+Ne2) 

n vd;gJ cq;fs; khjpup msT. 

tOtpd; vy;iy (e) xU rjtPjkhFk;> Mdhy; mij 

R+j;jpuj;jpw;fhd jrkkhf ntspg;gLj;jg;gLfpd;wJ. 5% tOitg; 

,e;j R+j;jpuj;jpy;> mJ 0.05 (5/100) Mf 

ntspg;gLj;jg;gLfpd;wJ. 

cjhuzkhf 10>000 Ngiug; gpujpepjpj;Jtg;gLj;Jk; xU 

fUj;Jf;fzpg;ig Ma;Tnra;a tpUk;GfpwPu;fs; vd;W 

itj;Jf;nfhs;Nthk;. 5% tOtpy;> ];Nyhtpd; rkd;ghl;bd; 

%yk; khjpup msit gpd;tWkhU fzf;fplyhk;.  

cjhuzj;Jld; khjpup msT R+j;jpuk; 

N= 10,000 

e= 0.05 

n = N / (1+N x e2)  

n = 10,000 / (1+ 10,000 x 0.052)  

n = 384.61 
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,e;jf; Fwpg;gpl;l fzf;nfLg;Gf;F> vq;fSf;F 385 egu;fspd; 

khjpup msT Njit. ];Nyhtpd; rkd;ghl;ilg; gad;gLj;JtJ 

kpfTk; vspajhf ,Uf;Fk;.  

3.3 khjpup vLg;gpd; tpfpjhrhu mbg;gilapy; njupT nra;jy;  

nghJthf Kjyhk; epiyj;juTfspy; xU KOf; Fbj; 

njhifia mbg;gilahff; nfhz;L rpW gFjpfspy; ,Ue;J 

Ma;Tf;fhd khjpupfs; ngwg;gLfpd;w NghJ khjpupfSf;fhd rk 

tpfpjhrhu mbg;gilapy; njupT nra;jy; rpwe;jJ. 

,jd; rkd;ghL gpd;tUkhW fhzg;gLfpd;wJ. 

Kiw 1: Kjyhtjhf tpfpjhrhu ngWkjpiaf; fzpg;gJ.   

 

tpfpjhrhuk; = Fwpj;j gilapy; cs;s Fbj;njhif  

   nkhj;j Fbj;njhif 

 

Kiw 2: ,uz;lhtjhf khjpupapd;; msitf; fzpg;gJ.  

khjpupapd; msT =  tpfpjhrhuj;jpd; ngWkhdk; 

    100 

cjhuzkhf 

epfo;epiy fy;tp KiwahdJ nfhtpl;-19 Neha; njhw;wpidj; 

njhlu;e;J KO cyf ehLfspYk; gpd;gw;wg;gl;lJ. 

,e;epfo;epiy fy;tp KiwahdJ khztu;fspd; fy;tp kw;Wk; 

,izg;ghltpjhd nray;ghLfspy; Vw;gLk; jhf;fq;fis 

fz;lwpe;J mtw;Wf;F jPu;TfhZk; tifapy; Fwpj;njhU  

gy;fiyf;fofj;jpd; fiy kw;Wk; fyh rhu gPl khztu;fis 

ikag;gLj;jp Ma;tpid Nkw;nfhs;tjw;fhf. ,jw;fhf 

khztu;fs; vspa tpfpjhrhu mbg;gilapy; njupT nra;tjw;fhf 

,t;tha;Tf;fhd Kjyhk; epiyj;juTfs; Fwpj;njhU gPl 

khztu;fspy; 341 Ngiu nfhz;l xU vspa Kiw 

X 100 

X  Fwpj;j gilapy; cs;s 

 Fbj;njhif 
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khjpupnaLg;igf; nfhz;L mtu;fsplkpUe;J tpdhf;nfhj;J 

toq;Ftjw;fhf tpfpjhrhu mbg;gilapy; vt;thW njupnra;tJ 

vd;gij gpd;tUkhW fzpf;fyhk;. 

 

 

 

khjpup vLg;ghdJ rjtpfpj mbg;gilapy; ,yq;if njd;fpof;F 

gy;fiyf;fof fiy gPl khztu;fshd 1Mk; 2Mk; 3Mk; 

kw;Wk; 4Mk; tUl khztu;fs; cs;thq;fg;gl;Ls;sdu;.  

fy;tp 

Mz;L 

nkhj;j 

khztu;

fspd; 

vz;zpf;

if 

khjpupapd; 

tpfpjk; 

khjpup 

vz;zpf;i

f 

vjpu;ghu;f;fg;g

l;l 

khjpupfspd; 

vz;zpf;if 

1Mk; 

tUlk; 

384 384/1272*1

00 =30.18 

30.18/100*

384 =115.89 

116 

2Mk; 

tUlk; 

359 359/1272*1

00 =28.22 

28.22/359*

100 

=101.31 

101 

3Mk; 

tUlk; 

356 356/1272*1

00 =27.98 

27.98/356*

100 =99.60 

100 

4Mk; 

tUlk; 

173 173/1272*1

00 =13.6 

13.6/173*1

00 =23.52 

24 

nkhj;jk; 1272   341 

 

,q;F fiyg;gPlj;jpy; fy;tp fw;fpd;w khztu;fspy; ehd;F tUl 

fw;if newpapid Nkw;nfhs;fpd;w 1272 nkhj;j khztu;fspy; 
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,Ue;J 384> 359> 356> 173> vd;w mbg;gilapy; tpfpjhrhuk; Kiw 

fzpf;fg;gLfpd;wJ.    

Kjyhtjhf tpfpjhrhug; ngWkjpiaf; fzpj;jy;.   

 

tpfpjhrhuk; = Fwpj;j gilapy; cs;s Fbj;njhif  

   nkhj;j Fbj;njhif 

,uz;lhtjhf khjpupapd;; msitf; fzpj;jy;.  

khjpupapd; msT =  tpfpjhrhuj;jpd; ngWkhdk; 

 100 

 

 

 

cjhuzkhf 

1 Mk; tUlk; 

tpfpjhrhuk; = 1 Mk; tUlj;jpd; nkhj;j khztu;fs; 

   nkhj;j Fbj;njhif 

              =  384/1272 x 100  

          = 30. 18     

  khjpupia gpd;tUkhW fzpf;fyhk; 

  

khjpupapd; msT =  tpfpjhrhuj;jpd; ngWkhdk; 

 100 

 

  = 30.18/100 x 384 =115.89      

X 100 

X  Fwpj;j gilapy; cs;s 

 Fbj;njhif 

X 100 

X  1Mk; tUlj;jpd;  

nkhj;j khztu;fs; 
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          =   116 khjpupfspd; vz;zpf;ifia vjpu;ghu;fyhk;  

 cjhuzkhf: 

2 Mk; tUlk; 

tpfpjhrhuk; = 2 Mk; tUlj;jpd; nkhj;j khztu;fs; 

   nkhj;j Fbj;njhif 

              =  359/1272 x 100  

          = 28. 22     

  khjpupia gpd;tUkhW fzpf;fyhk; 

khjpupapd; msT =  tpfpjhrhuj;jpd; ngWkhdk; 

 100 

 = 28.22 / 359 x 100 =101.31 

          =   101 khjpupfspd; vz;zpf;ifia vjpu;ghu;fyhk; 

 

cjhuzkhf 

 3 Mk; tUlk; 

tpfpjhrhuk; = 3 Mk; tUlj;jpd; nkhj;j khztu;fs; 

   nkhj;j Fbj;njhif 

              =  356 / 1272 x 100  

          = 27.98 

  khjpupia gpd;tUkhW fzpf;fyhk; 

khjpupapd; msT =  tpfpjhrhuj;jpd; ngWkhdk; 

 100 

X 100 

X  2Mk; tUlj;jpd; nkhj;j 
khztu;fs; 

X  3Mk; tUlj;jpd; nkhj;j 
khztu;fs; 

X 100 
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= 27.98 / 356 x 100 =99.60 

          =   100 khjpupfspd; vz;zpf;ifia vjpu;ghu;fyhk;  

    cjhuzkhf 

 4 Mk; tUlk; 

tpfpjhrhuk; = 4 Mk; tUlj;jpd; nkhj;j khztu;fs; 

   nkhj;j Fbj;njhif 

 

             = 173 / 1272 x 100 

     =13.6   

  khjpupia gpd;tUkhW fzpf;fyhk; 

khjpupapd; msT =  tpfpjhrhuj;jpd; ngWkhdk; 

 100 

 = 13.6 / 173 x 100  

          = 23.52 

          =   24 khjpupfspd; vz;zpf;ifia vjpu;ghu;fyhk;  

,t;thwhf tpfpjhrhu mbg;gilapy; khjpupfisj; njupnra;J 

Ma;Tfis Nkw;nfhs;tJ rpwe;jjhFk;. 

 

 

 

 

 

X  4Mk; tUlj;jpd; nkhj;j 
khztu;fs; 

X 100 
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gapw;rp tpdhf;fs; 

1. ];Nyhtpd; Kiwiag; gad;gLj;Jj;jp gpd;tUtdtw;iw 

fzpf;f. n =  
𝑁

1+𝑁𝑒2 

I. nkhj;j rdj;njhif N = 20>000 kw;Wk; tO 

cWg;G e = 1%, 5% 10% vdpd; Fbj;njhifapd; 

khjpup n ,idf; fhz;f. 

II. nkhj;j rdj;njhif N = 8>000 kw;Wk; tO cWg;G 

e = 1%, 5% 10% vdpd; Fbj;njhifapd; khjpup n 

,idf; fhz;f. 

III. nkhj;j rdj;njhif N = 40>000 kw;Wk; tO 

cWg;G e = 1%, 5% 10% vdpd; Fbj;njhifapd; 

khjpup n ,idf fhz;f. 

IV. nkhj;j rdj;njhif N = 8>000 fTk; n = 200 

MfTk;  ,Uf;Fk; NghJ tO cWg;G e ,idf; 

fhz;f. 

V. nkhj;j rdj;njhif N = 20>000 fTk; n = 3000 

MfTk;  ,Uf;Fk; NghJ tO cWg;G e ,idf; 

fhz;f. 

VI. nkhj;j rdj;njhif N = 12>000 fTk; n = 6000 

MfTk;  ,Uf;Fk; NghJ tO cWg;G e ,idf; 

fhz;f. 

 

2. Fwpj;njhU gpuNjr nrayfj;jpy; fhzg;gLfpd;w xUrpy 

fpuhkq;fspy; nfhtpl;-19 nfhs;is Nehapdhy; rpW eLj;juf; 

ifj;njhopypy; tPl;Lj; JiwapdUf;F Vw;gLj;jpa jhf;fj;ij 

Muha;tjw;fhf khjpupfisj; njupT nra;jy;. 

,t;tl;ltiziag; gad;gLj;jp tpfpjhrhu mbg;gilapy; 

khjpupT nra;ag;gLk; Kiwiaf; fzpg;gpLf.  
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fpuhkq;fsp

d; ngau; 

tPl;Lj; 

Jiwap

dup 

nkhj;j 

vz;zpf;

if 

khjpupap

d; 

tpfpjk; 

khjpup 

vz;zpf;

if 

vjpu;ghu;f;fg;

gl;l 

khjpupiffsp

d; 

vz;zpf;if 

Hakamuwa 100    

Panawenna 105    

Borala 103    

Rilhena  170    

Kattange 92    

Ganegama 126    

Total  696    
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3. Fwpj;njhU Muk;gg;ghlrhiyapy; fy;tpfw;fpd;w 

khztu;fspilNa fhzg;gLfpd;w Ngh\hf;F kl;lj;jpid Ma;T 

nra;tjw;fhf juk; xd;wpypUe;J juk; 5;; tiuapyhd 

khztu;fspd; juTfs; gpd;tUkhW fhzg;gLfpd;wJ. 

,j;juTfis gad;gLj;jp tpfpjhrhu mbg;gilapy; khjpupT 

nra;ag;gLk; Kiwiaf; fzpg;gpLf.  

  

crhj;Jiz 

Cochran, W.G. (1977), Sampling Techniques, John Wiley & Sons 

(1977). 

Black, K. (2006), Business Statistics, John Wiley & Sons (2006). 

  

juq;fs; khztu;fspd; 

nkhj;j 

vz;zpf;if 

khjpupapd; 

tpfpjk; 

khjpup 

vz;zpf;if 

vjpu;ghu;f;fg;gl;l 

khjpupiffspd; 

vz;zpf;if 

juk; 1 150    

juk;  2 140    

juk;  3 120    

juk;   4 115    

juk;  5 100    

nkhj;jk;      
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mj;jpahak; 04  

vspa vOkhw;W khjpup vLg;G (Simple random 

sampling) 

4.1. mwpKfk; 

4.2. Fbj;;njhifapd; ruhrup kw;Wk; nkhj;j kjpg;gPL  

4.3. vspa vOkhw;W khjpupapy; nkhj;j Fbj;njhifia 

kjpg;gpLjy 

4.4. kjpg;gplg;gl;l Fbj;njhifapypUe;J khjpupiaj; njupT 

nra;jYk; vspa vOkhw;W khjpupapd; ,il kw;Wk; 

$l;Lj; njhifiaf; fzpj;jYk;  

4.5. Fbj;njhifapd; tpfpjj;ij kjpg;gply 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

xU Fbj;njhifapy; khjpupj; njuptpid njupT nra;fpd;w vspa 

KiwNa vspa vOkhw;W khjpup MFk;. ,J khjpup vLg;gpd; 

gbKiwfisg; gad;gLj;jp khjpup vLg;gpid Nkw;nfhs;tJ 

,yFthdjhfTk; fhzg;gLk;. 

,J xU ghupa Fbj;njhifapypUe;J khjpup vLg;gpidj; njupT 

nra;tjd; %yk; xU Ma;tpid ,yFthfTk; rpwe;j 

KiwapYk; Nkw;nfhz;L Kbtpidg; Gs;sptpgu mbg;gilapy; 

kjpg;gpl;Lk; fzpg;gpl;Lk; ngw KbAk;.  

mj;jpahaj;jpd; Nehf;fk; 

➢ xU khjpupapy; cs;s jfty;fspypUe;J Fbj;njhifiag; 

gw;wpa mDkhdq;fis njspgLj;jy;. 

➢ gukhdk;q;fspd; ruhrup> nkhj;j> tpfpjk; kw;Wk; 

khww;jpwd; Nghd;wtw;iw kjpg;gpLjy;. 
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fw;wy; ngWNgW 

➢ xU khjpupapy; cs;s jfty;fspypUe;J Fbj;njhifiag; 

gw;wpa mDkhdq;fis tpsq;fg;gLj;JtPu;fs;. 

➢ gukhdk;q;fspd; ruhrup> nkhj;j> tpfpjk; kw;Wk; 

khwj;jpwd; Nghd;wtw;iw kjpg;gPLtPu;fs;. 

4.1 mwpKfk; 

Gs;sptptuq;fspd; ,Wjp Nehf;fk; xU khjpupapy; cs;s 

jfty;fspypUe;J Fbj;njhifiag; gw;wpa mDkhdj;ij 

cUthf;FtjhFk;. vdNt> Gs;sptptuq;fspd; Kjy; gb> 

Fbj;njhifiag; gw;wpa xU mDkhdj;ij nrhw;nwhluhf;Fk; 

topiaf; fz;Lgpbg;gJ my;yJ mjw;F rkkhf> xU njhif 

mstPl;il tptupg;gjhFk;. Gs;sptptuq;fspd; ,uz;lhtJ gb> 

xU khjpupapy; cs;s jfty;fspypUe;J Fbj;njhifiag; gw;wpa 

mDkhdq;fis vt;thW cUthf;FtJ vd;gijf; fUj;jpy; 

nfhs;tjhFk;. ,jd; mbg;gilapy; khjpup msTfspd; epfo;jfT 

tpepNahfk; my;yJ khjpup tpepNahfj;ij ehk; fUj;jpy; nfhs;s 

Ntz;Lk;. 

,g;NghJ Fwpg;gpl;l mstPLfspd; (Fbj;njhif) njhFg;gpypUe;J 

khjpup vLg;gjpy; cs;s Fwpg;gpl;l rpf;fiyf; fUj;jpy; 

nfhs;Nthk;. ngUk;ghyhd re;ju;g;gq;fspy;> ruhrup> nkhj;jk;> 

tpfpjk; my;yJ khww;jpwd; Nghd;w Fbj;njhif  gukhdj;jpd; 

kjpg;gPl;bd; tbtj;jpy; mDkhdk; ,Uf;Fk;. 

Fbj;njhifapy; ,Ue;J vLf;fg;gl;l xt;nthU mtjhdpg;GfSk; 

Fbj;njhif  gukhdk; my;yJ gukhdq;fspd; Fwpg;gpl;l msT 

jftiyf; nfhz;Ls;sJ. jfty;fisj; jpul;l gzk; 

nrythFk; vd;gjhy;> Ma;T nra;gtu;; vt;tsT jftiy 

ngw;Wf;nfhs;s Ntz;Lk; vd;gij jPu;khdpf;f Ntz;Lk;. kpff; 

Fiwe;j jfty;fs; Ma;T  nra;gtiu ey;y kjpg;gPL 

nra;tijj; jLf;fpd;wd> mNj rkak; mjpfkhd jfty;fs; 

gzj;ij tPz;tpuaj;ij Vw;gLj;Jk;. khjpupapy; ngwg;gl;l 
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jftypd; msT khjpup nra;ag;gl;l nghUl;fspd; vz;zpf;if 

kw;Wk; khWgLk; msitAk; nghWj;jJ. ,e;j fhuzpia khjpup 

Nju;T nra;Ak; Kiw %yk; fl;Lg;gLj;jyhk;> ,J khjpup 

fzf;nfLg;gpd; tbtikg;G vd;W miof;fg;gLfpwJ. 

fzf;nfLg;gpd; tbtikg;G kw;Wk; khjpup msT Mfpait> 

xt;nthU khjpup cWg;GfspYk; Jy;ypakhd mstPLfs; 

ngwg;gl;lhy;> Fbj;njhif  gukhdj;Jld; njhlu;Gila 

khjpupapy; cs;s jftypd; msit jPu;khdpf;fpwJ. 

khjpupia vt;thW Nju;T nra;tJ: khjpup fzf;nfLg;gpd; 

tbtikg;G 

khjpupapd; Nehf;fkhdJ ruhrup> nkhj;jk;> khww;wpwd; my;yJ 

khjpupapy; cs;s jftypd; tpfpjk; Nghd;w Fbj;njhif 

gukhdq;fis kjpg;gpLtjhFk;. NkNy Fwpg;gpl;Ls;sgb> 

Ma;thsu;> khjpupapy; mtu; cs;slf;fpa khjpup myFfspd; 

vz;zpf;if kw;Wk; khjpupj; juitj; Nju;e;njLf;fg; 

gad;gLj;jg;gLk; Kiw Mfpatw;wpd; %yk; khjpupapy; cs;s 

jftypd; msitf; fl;Lg;gLj;Jfpwhu;. khjpupapy; ve;j 

eilKiwiag; gad;gLj;j Ntz;Lk; kw;Wk; mtjhdpg;Gfspd; 

vz;zpf;ifia vt;thW jPu;khdpg;gJ? mZfy;jd;ik vt;tsT 

jfty;fis ehq;fs; Ma;T nra;fpNwhk; vd;gijg; nghWj;J 

gjpy; mikAk;. 𝜃 vd;gJ gukhdkhfTk;> 𝜃 vd;gJ 𝜃 ,d; 

kjpg;gPl;lhsuhfTk; ,Ue;jhy;> ekJ kjpg;gPl;bd; tOtpd;; kPJs;s 

vy;iyia Fwpg;gpl Ntz;Lk;;. mjhtJ> 𝜃  If; Fwpg;gpl 

Ntz;Lk;. B MdJ KOikahd kjpg;gpy; rpy kjpg;igf; 

fhl;bYk; Fiwthf NtWgLfpwJ. 

kjpg;gPl;Lg; tO = |𝜃 − 𝜃| < 𝐵 

xU epfo;jfT (1 - ∝) MdJ> khjpupapy; kPz;Lk; kPz;Lk; 

Neuq;fisf; Fwpg;gpLk; NghJ> kjpg;gPl;L tO B I tplf; 
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Fiwthf ,Uf;f Ntz;Lk;. me;epge;jidia ,t;thW 

Fwpg;gplyhk;. 

𝑃[𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑖𝑜𝑛 < 𝐵] = (1 − ∝) 

𝑃[|𝜃 − 𝜃| < 𝐵] = (1 − ∝) 

ehk; tof;fkhf B = 2𝜎�̂� Ij; Nju;e;njLg;Nghk;> vdNt (1 − ∝) =  

Mz;zsthf 0.95 (95%) kzp tbt guk;gyhf ,Uf;Fk;. 

vspa vOkhw;W khjpup 

vspa vOkhw;W khjpup vd;gJ n jdpj;jdp myFfs; 

Fbj;njhifapy; cs;s N myFfspy; ,Ue;J 

Nju;e;njLf;fg;gLk; khjpupfshFk;. ,jdhy; n myFfspd; 

xt;nthU rhj;jpakhd myFfis Nju;e;njLf;fg;gl;l khjpupahf 

,Uf;Fk;. 

N Fbj;njhifapypUe;J n khjpup myFfs; 

Nju;e;njLf;fg;gLkhapd;> n mstpd; xt;nthU rhj;jpakhd 

khjpupAk; Nju;e;njLf;fg;gLtjw;F xNu tha;g;G cs;sJ. 

,t;thwhd khjpup nray;Kiw vspa vOkhw;W khjpup vd;W 

miof;fg;gLfpwJ. 

xU vspa vOkhw;W khjpupiaj; Nju;e;njLj;jy; 

1. n fhfpjj;jpy; 1 Kjy; n tiuapyhd vz;fis vOJjy;. 

fhfpjj; Jz;Lfis xU igapy;; itj;J> ghu;f;fhky;> vijAk; 

khw;whky; fhfpjj; Jz;Lfspy; n Nju;e;njLf;fTk;.  

2. vOkhw;W vz; ml;ltiziag; gad;gLj;jp Fbj;njhifapy; 

N I cUthf;Fk; n myFfspd; vOkhw;W khjpupiaj; 

Nju;e;njLf;fTk;. 

3. fzpdpfisg; gad;gLj;jp vOkhw;W vz;fis cUthf;fyhk;> 

cUthf;fg;gl;l vOkhw;W vz;fis khjpupahf njupT nra;jy;. 
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4.2 Fbj;;njhifapd; ruhrup kw;Wk; nkhj;j kjpg;gPL 

vspa vOkhw;W khjpup %yk; Fbj;;njhif ruhrupia 

kjpg;gpLtjw;F khjpup ruhrup gad;gLj;jg;gLfpwJ> vdNt khjpup 

ruhrupahdJ Fbj;;njhif ruhrupapd; eLepiy kjpg;gPl;lhFk;. 

                             

  Fbj;njhifg; gukhdk;: N  

 

 

 

 

ruhrup 𝜇 =
1
𝑁
 ∑ 𝑥𝑖

𝑁
𝑖=1  

khww;wpwd; 𝜎2 = 
1

𝑁
 ∑ (𝑥𝑖 − μ𝑛

𝑖=1  )2 

khjpup gukhdk;: 

ruhrup 𝜇 =
1
𝑛
 ∑ 𝑥𝑖

𝑛
𝑖=1  

khww;jpwd; 𝑠2 = 
1

(𝑛−1)
  ∑ (𝑥𝑖 − �̅�𝑛

𝑖=1  )2 

Fbj;;njhif kpfg; ngupajhf ,Ue;jhy;> mwpag;glhjJ my;yJ 

vy;iyaw;wjhf ,Ue;jhy;> μ kw;Wk; 𝜎2 Mfpatw;iw khjpup 

gukhdq;fisg; gad;gLj;jp kjpg;gplyhk;. ,e;j El;gk; 

khjpupguk;gy;; vd;W miof;fg;gLfpwJ. 

NkNy cs;s Fbj;njhifapypUe;J n mstpd; m vOkhw;W 

khjpupfisj; Nju;e;njLf;fyhk;. 

μ         𝑥1 

𝜎2      𝑥2                                                                                    

 .. 

            xN 

�̅� 

𝑠2 
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ruhrup             khww;wpwd; 

khjpup - 1        �̅�1 = 
1

𝑛
 ∑ 𝑥𝑖

𝑛
𝑖=1         𝑠1

2 =  
1

(𝑛−1)
  ∑ (𝑥𝑖 − �̅�1 𝑛

𝑖=1 )2 

khjpup - 2     �̅�2 =  
1

𝑛
 ∑ 𝑥𝑖

𝑛
𝑖=1         𝑠2

2 =  
1

(𝑛−1)
 ∑ (𝑥𝑖 − �̅�2 𝑛

𝑖=1 )2     

                                           …………    ………  

 ……………… 

khjpup - m     �̅�𝑚 =  
1

𝑛
 ∑ 𝑥𝑖

𝑛
𝑖=1         𝑠𝑚

2  =  
1

(𝑛−1)
  ∑ (𝑥𝑖 − �̅�𝑚 𝑛

𝑖=1 )2     

khjpup ruhrupapd; ,il = �̿� = 
1

𝑚
 ∑ �̅�𝑖

𝑚
𝑖=1  = μ = E(�̅�) 

khjpup ruhrupapd; khww;wpwd; = 𝜎𝑥 ̅
2 = 

1

𝑚
 ∑ (�̅�𝑖

𝑚
𝑖=1 − �̿� )2  = var (�̅�) 

khjpup MdJ replacement ,d;wp njupT nra;ag;gl;lhy; 

Var(�̅� ) = 
𝜎2

𝑛
(

𝑁−𝑛

𝑁−1
) ,q;F (

𝑁−𝑛

𝑁−1
) rup nra;ag;gl;l fhuzp 

kw;Wk;  E(S2) = 
𝑁

(𝑁−1)
 𝜎2 

 𝜎2 =  
(𝑁−1)

𝑁
 s2   (because of S2  is an unbiased estimator of 𝜎2) 
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∴ 𝑣�̂�r ( �̅� ) = 
𝑠2

𝑛
(

𝑁−𝑛

𝑁
) =  𝜎�̅�

2  [𝑣�̂�r( �̅� )  is an estimator of var( �̅� ) ] 

kjpg;gPl;Lg; tOtpd;; vy;iy B = 2𝜎�̂� = 2𝜎�̅� 

2√𝑣�̂�r(�̅�)   =   2√
𝑠2

𝑛
(

𝑁−𝑛

𝑁
)                 

 

cjhuzk; 01 

xU Fbj;njhifahdJ 2> 4> 6> 8 kw;Wk; 10 Mfpa vz;fisf; 

nfhz;Ls;sJ> ,e;j mtjhdpg;Gfisg; gad;gLj;jp 

gpd;tUtdtw;iwf; fhz;f.  

a) Fbj;njhif gukhdq;fis kjpg;gpLf. 

b) khjpup msT 2f;F rhj;jpakhd midj;J khjpupfisAk; 

Nju;e;njLf;f.   

c) khjpup gukhdq;fis kjpg;gpLf. 

d) khjpupapd; ruhrupiag; gad;gLj;jp Fbj;njhif gukhdj;ij 

fzpf;Ff.  

e) xt;nthU khjpupapdJk; kjpg;gPl;bd; tOtpd;; vy;iyfis 

fzpg;gpLf. 

f) kjpg;gPl;bd; tOtpd;; vy;iyfis gad;gLj;jp 95% ek;gpf;if 

kl;lj;jpy; xt;nthU khjpupf;Fkhd ,iliaf; fhz;f. 

tpilfs; :  

a) Fbj;njhiff;fhd ,il  

 

𝜇 =
1
𝑛
 ∑ 𝑥𝑖

𝑛
𝑖=1  

μ =
1

5
 [2+4+6+8+10] = 

1

5
 * 30 = 6 
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𝜎2 = 
1

𝑁
 ∑ (𝑥𝑖 − μ𝑛

𝑖=1  )2 

𝜎2 =  
1

𝑁
 ∑(𝑥𝑖 - μ)2 = 

1

5
 ((2-6)2+(4-6) 2+(6-6) 2+(8-6) 2+(10-6) 2) = 8 

 

 𝜎2 =  
1

𝑁
 ∑(𝑥𝑖 - μ)2 = 

1

5
 (16+4+0+4+16) = 8 

 

 

b) rhj;jpakhd khjpupfspd; vz;zpf;if 

mCn =
m!

n!(m−n)!
 =10 

,q;F m = 5, n = 2 

5C2 =
5!

2 (3!X2)!
 =10 

5C2 =
5!

3!X2!
 =10 

5C2 =
5 x 4 x3

3X2
 =10 
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    �̅�  S2 

khjpup 1 ( 2  ,  4 ) 3 1+1=2  

khjpup 2 ( 2  ,  6 ) 4 4+4=8 

khjpup 3 ( 2  ,  8 ) 5 9+9=18 

khjpup 4 ( 2  ,  10) 6 16+16=32 

khjpup 5 ( 4 ,  6  ) 5 1+1=2 

khjpup 6 ( 4 ,  8  ) 6 4+4=8 

khjpup 7 ( 4 ,  10 ) 7 9+9=18 

khjpup 8 ( 6 ,  8  ) 7 1+1=2 

khjpup 9 ( 6 ,  10  ) 8 4+4=8 

khjpup 10 ( 8 ,  10 ) 9 1+1=2 

  ∑ �̅� = 60 100 

 

d) �̿� =
1

𝑚
 ∑ �̅�𝑖

𝑚
𝑖=1   = 

1

10
∗  60 = 6 = μ 

 

𝜎𝑥 ̅
2  = 

1

𝑚
 ∑(�̅�𝑖 – �̿� )2   =  1

10
  ((3-6)2+(4-6) 2+(5-6) 2+(6-6) 2+(5-6) 2+(6-6) 

2+(7-6) 2+(7-6) 2+(8-6) 2+(9-6) 2 ) 

𝜎𝑥 ̅
2  = 

1

𝑚
 ∑(�̅�𝑖 – �̿� )2   =  1

10
  (9+4+1+0+1+0+1+1+4+9 )= 

1

10
*30 =3  

Mdhy; 𝜎𝑥 ̅
2  =  

𝜎2

𝑛
(

𝑁−𝑛

𝑁−1
)        N=5       n=2 

𝜎𝑥 ̅
2  =  

8

2
(

5−2

5−1
) 

      = 4 x ¾ 

      = 3 
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=  
𝜎2

2
 (

5−2

5−1
)  ➔ 3 = 

𝜎2

2
 * 

3

4
  =>  𝜎2 = 8  

𝜎2 = 8 

𝜎 = √8 

     = 2.83 

e) khjpupapd; kjpg;gPl;L tOtpd; vy;iy 

𝑃[|𝜃 − 𝜃| < 𝐵] = 0.95  

𝑃(𝜃 − 𝐵 < 𝜃 < 𝜃 + 𝐵) = 0.95  

B = 2√𝑣�̂�r(�̅�)   =   2√
𝑠2

𝑛
(

𝑁−𝑛

𝑁−1
)  

 khjpup -1:          = 2√
2

2
 (

5−2

5−1
)  = 1.55 

P ( �̅� - B < μ < �̅� + B) = 0.95    LL = �̅� - B = 1.45      UL = �̅� + B = 

4.55 

   khjpup  – 2: B =  2√
8

2
X 

3

5
   = 3.098 

                    (�̅�2) = 4    LL = 0.902    UL = 7.098 

   khjpup – 3: B =   2√
18

2
 X  

3

5
  = 4.65 

                      �̅�3 = 5,  𝑠3
2 = 18     LL = 0.352    UL = 9.65 

   khjpup – 4: B = 2√
32

2
 X  

3

5
 = 6.197 

                      �̅�4 = 6,  𝑠4
2 = 32,   LL = 0.197   UL = 12.197 
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   khjpup – 5: B = 2√
2

2
 X  

3

5
  = 1.55 

                          �̅�5 = 5    𝑠5
2  = 2   LL = 3.45   UL = 6.55 

   khjpup – 6:  B = 2√
8

2
 X  

3

5
 = 3.098 

                         �̅�6 = 6,    𝑠6
2 = 8   LL = 2.902    UL = 9.098 

   khjpup – 7: B = 2√
18

2
 X  

3

5
  = 4.65 

                         �̅�7 = 7    𝑠7
2 = 18    LL = 2.35, UL = 11.65 

   khjpup – 8:  B = 2√
2

2
 X  

3

5
   = 1.55 

                          �̅�8 = 7    𝑠8
2 = 2     LL = 5.45, UL= 8.55 

   khjpup – 9: B = 2√
8

2
 X  

3

5
  = 3.098 

                          �̅�9 = 8      𝑠9
2 = 8     LL = 4.902,   UL= 11.098 

khjpup – 10:  B = 2√
2

2
 X  

3

5
   = 1.55 

                           �̅�10 = 9     𝑠10
2  = 2          LL= 7.4    UL= 10.55 

kjpg;gpl;l tO (Stranded Error) = 
𝜎

√𝑛
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4.3 vspa vOkhw;W khjpupapy; nkhj;j Fbj;njhifia 

kjpg;gpLjy; 

xU nkhj;j Fbj;njhif gw;wpa jftiyg; ngWtjw;fhf vspa 

vOkhw;W Ma;Tfspy; N msTs;s Fbj;njhiff;fhd ruhrup 

vd;gJ Fbj;njhifapy; cs;s midj;J mtjhdpg;Gfspd; 

$l;Lj;njhifia N My; tFg;gjd; %yk; ngwg;gLk;. midj;J 

mtjhdpg;Gfspd; $l;Lj;njhifahd Fbj;njhif nkhj;jkhdJ 

𝜏 My; Fwpf;fg;gLk;. vdNt> 

μ = /N ➔  = Nμ =  
N

n
∑ xi

n
i=1  

gf;fr;rhu;gw;w Fbj;njhif kjpg;gPl;bd; $l;Lj;njhif ̂ = N�̅� = 

𝑁

𝑛
 ∑ 𝑥𝑖

𝑛
𝑖=1  

̂ ,d; khww;wpwd;  

Var (̂) = var (N�̅�) = N2 var (�̅�) = N2 𝜎
2

𝑛
(

𝑁−𝑛

𝑁−1
) 

gf;fr;rhu;gw;w Fbj;njhif kjpg;gPl;bd; khww;wpwd;  

𝑣�̂�r (̂ ) = N2 𝑣�̂�r (�̅�)  

                             =N2 
𝑠2

𝑛
(

𝑁−𝑛

𝑁
); where 𝑠2 =  

1

(𝑛−1)
∑ (𝑥𝑖 − �̅�)𝑛

𝑖=1  2 

kjpg;gPlg;gl;l tOtpd;; vy;iy =  2√𝑉�̂�𝑟(̂) 

                                            =

 2√𝑉�̂�𝑟(𝑁�̅�))  = 2√𝑁2 (
𝑠2

𝑛
) (

𝑁−𝑛

𝑁
) 

cjhuzk; 02 

xU njhopy;Jiw epWtdk; xt;nthU thuKk; tpQ;Qhdpfshy; 

rpy gzpfspy; nrytpLk; Neuj;ijg; gw;wp ftdk; nrYj;JfpwJ. 
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gzpahsu;fs; vspa vOkhw;W khjpupiag; gad;gLj;jp n = 50 Ngu; 

njupT nra;ag;gl;ldu;. ,e;jg; gzpapy; nryTnra;j  ruhrup 

Neuk; 10.30;> khjpupapd; khww;wpwd; S² = 2.5 vd 

Fwpg;gplg;gl;Ls;sJ. epWtdj;jpy; N = 800 tpQ;Qhdpfs; 

gzpahw;Wfpd;wdu;. gpd;tUtdtw;iw kjpg;gpLf: 

1) xt;nthU thuKk; gzpfspy;; nryTnra;j kdpj 

kzpNeuq;fspd; nkhj;j vz;zpf;ifiaf; fzpf;f  

2) kjpg;gplg;gl;l tOtpd;; vy;iyiaf; fhz;f.  

3) 95% ek;gpf;if kl;lj;jpy; xt;nthU thuKk; nryTnra;j 

kdpj kzpNeuq;fisf; fhz;f. 

Fbapd; msT: N = 800, vspa vOkhw;W khjpup n = 50 

        �̅� = 10.30, S2 = 2.5 

     𝜏 kjpg;gPL:         

                    ̂ = N�̅� =800*10.3=8240 thu kzpj;jpahyq;fs;.  

kjpg;gPlg;gl;l tOtpd;; vy;iy 

    B = √𝑣�̂�r( ̂2
) =    √𝑁2𝑣�̂�r( ̂)2

   =  √𝑁2 𝑠2

𝑛
(

𝑁−𝑛

𝑁

2
) 

      = √8002 2 .52

50
(

800−50

800
)

2
   = 547.72 kzpj;jpahyq;fs; 

xt;nthU thuj;jpw;Fkhd kzpj;jpahyq;fSf;fhd 95% 

ek;gpf;if kl;lk; 

= 8240 ± 547.72 thu kzpj;jpahyq;fs (hours /week)  

,e;jg; gzpf;fhf epWtdk; xU kzp Neuj;jpw;F 500/= 

nrYj;JfpwJ. ,J ,e;j thuj;jpy; nrytplg;gl;l mjpfgl;rg; 

gzj;ij kjpg;gpLf.  



Sampling and Sampling Distributions 

46 
 

xU ehs; Ntiy Neuk; [1098.90, 1255.39] 

thuj;jpw;F Ntiy Neuk; [7692.28, 8787.72] 

tUlj;jpw;F Ntiy Neuk; [401097.46, 458217.35] 

Njitahd gzk; my;yJ epjp [200548730 /=, 229108675/=] 

 

4.4 kjpg;gplg;gl;l Fbj;njhifapypUe;J khjpupiaj; njupT 

nra;jy; 

mjhtJ kjpg;gplg;gl;l Fbj;njhifapypUe;J khjpupiaj; njupT 

nra;jYk; vspa vOkhw;W khjpupapd; ,il kw;Wk; 

$l;Lj;njhifia fzpj;jYk; 

Ma;nthd;iw tbtikf;Fk; NghJ mJ Fbj;njhifapy;; 

Nju;e;njLf;fg;gl;l khjpupapd; msitg; nghWj;jjhFk;. Mdhy; 

khjpupapy; Nru;f;fg;gl Ntz;ba mtjhdpg;Gfspd; vz;zpf;if 

gw;wp vJTk; njupahJ. mj;jifa Kbtpd; jhf;fKk;> NeuKk; 

tPzbf;fg;gLk;. khwhf khjpupapy; Nru;f;fg;gl;Ls;s 

mtjhdpg;Gf;fspd; vz;zpf;if kpfTk; rpwpajhf ,Ue;jhy;> 

rupahd Ma;TKbTfis ntspg;gLj;j Kbahjjhf ,Uf;Fk;.. 

(m) B ,d; kjpg;gPl;L tO vy;iyapy; μ I kjpg;gpLtjw;F 

Njitahd khjpup msT  

B= 2√𝑉𝑎𝑟(X̅)  for n  

             ,q;F 𝑣�̂�r(X̅)  = 
s2

𝑛
(

𝑁−𝑛

𝑁
)  ------- (1)  

                             Var (�̅�)  =   
𝜎2

𝑛
(

𝑁−𝑛

𝑁−1
)   --------- (2) 

S2 MdJ khjpup n ,y; jq;fpapUg;gjhy; vk;khy; (1) Ig; 

gad;gLj;j KbahJ. 
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vdNt> B = 2√
𝜎2

𝑛
(

𝑁−𝑛

𝑁−1
) ---------- (3) 

            (3) Ir; RUf;Fk; NghJ> 

n =  
𝑁σ2

(𝑁−1)𝐷+σ2
      ,q;F> D =  

𝐵2

4
 

cjhuzk; 03 

xU kUj;Jtkidapd; fzf;fpw;F ruhrupahf tuf;$ba gzk; 

(𝜇) kjpg;gplg;gl Ntz;Lk;. Fbj;njhif khww;wpwid (𝜎2) 

kjpg;gpLtjw;F ve;jnthU juTk; ,y;iy vd;whYk;> 

ngUk;ghyhd fzf;Ffs; $60 ,w;F cl;gl;lJ vd;gJ 

mwpag;gLfpwJ. jpwe;j fzf;Ffs; N = 1000 Mf cs;sd.  

(𝜇) kw;Wk; kjpg;gPl;L tO vy;iyiaAk; B=$4 fhz;gjw;F 

Njitahd khjpup mstpidf; fhz;f. (fzf;Ffs; rhjhuz 

guk;gyhf fhzg;gLfpwJ vdf; nfhs;f) 

fzf;Ffs; rhjhuz guk;gypy; ,Ue;jhy; 

tPr;R ≏ 4 ====➔ 
60

4
 =  = $15  

        2 = 225                               

n = 
𝑁2

(𝑁−1)𝐷+
2     ;     D= 

𝐵2 

4
 = 

42

4
= 4 

= 
1000∗ 225

999 ∗ 4+225
  =  

  225000

4221
  =53.30 

mjhtJ> ngwj;jf;f ruhrup fzf;Ffis kjpg;gpLtjw;F 

mz;zsthf 54 mtjhdpg;Gfs; Njit> ,J $4 kjpg;gPl;L  

tOtpd; gpizf;fg;gl;Ls;sJ. 
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(b) B ,w;fhd 𝜏 cld; kjpg;gPl;L tOit fzpf;f Njitahd 

khjpup msitf; fhz;f. 

nkhj;j kjpg;gPl;bd; tO vy;iyahdJ> 

B = 2√Var(NX̅)   

 B = 2N√Var(X̅)   

 

      ehk; mwpe;jJ  Var(X̅ ) =    
𝜎2 

𝑛
(

𝑁−𝑛

𝑁−1
)            

                                       

     ∴    
𝜎2

𝑛
(

𝑁−𝑛

𝑁−1
)  = 

𝐁𝟐

4N2  

 

RUf;Fk; NghJ 

  n = 
𝑁𝜎2

(𝑁−1)𝐷+𝜎2 where D = 
B2

4N2 

 

4.5 Fbj;njhifapd; tpfpjj;ij kjpg;gply; 

rpy Neuk; ehq;fs; xU khjpupf;fhd fzf;nfLg;G elj;Jk; NghJ 

<UWg;Gf; Fbj;njhif gukhdq;fis kjpg;gpLtjpy; Mu;tk; 

fhl;lg;gLfpd;wJ. 

 

Fbj;njhif  tpfpjk; 𝑃 =
𝑋

𝑁
 

P ,w;fhd khjpup tpfpjk; p̂ = 
𝑥

𝑛
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khjpup tpfpjq;fs;: �̂�1, �̂�2, - - - - , �̂�𝑚   

ruhrup khjpup tpfpjq;fs; �̅�  = 
1

𝑚
  ∑ �̂�𝑖 

𝑛
𝑖=1  = p 

khjpup tpfpjq;fspd; khww;wpwd; Var(�̂�) = 
𝑝�̂�

𝑛
(

𝑁−𝑛

𝑁−1
)  ,q;F �̂� = 1- �̂� 

Var(p) ,d; kjpg;gPL 𝑉𝑎�̂�(�̂�) = 
𝑝�̂�

(𝑛−1)
(

𝑁−𝑛

𝑁
) 

kjpg;gPl;bd; tO = 2√𝑣𝑎�̂�(�̂�) 

                 B = 2√
𝑝�̂�

(𝑛−1)
(

𝑁−𝑛

𝑁
) 

P Fbj;njhif tpfpjj;jpw;fhd 95% ek;gpf;if kl;lk; = �̂� ± 𝐵 

kjpg;gPl;bd; tO vy;iy B cld; P 1 kjpg;gpLtjw;F Njitahd 

khjpup msT 

B = 2√
𝑝�̂�

(𝑛−1)
(

𝑁−𝑛

𝑁
) 

(
𝐵

2
)

2

=
�̂��̂�

(𝑛 − 1)
(

𝑁 − 𝑛

𝑁
) 

𝐷 =
�̂��̂�

(𝑛 − 1)
(

𝑁 − 𝑛

𝑁
) 

 n = 
𝑁𝑝�̂�

(𝑁−1)𝐷+𝑝�̂�
      MFk;NghJ �̂� = (1 – �̂�) and  D= 

B2

4
 

 

cjhuzk; 04 

xU Fbj;njhifapy; n = 100 fy;Y}up rpNu\;l khztu;fis 

vspa vOkhw;W khjpup Nju;e;njLf;Fk; NghJ. 
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(i) N = 300 fy;Y}up rpNu\;l khztu;fspy; xU gFjpapdu; 

fy;Y}up X ,ype;J fy;tpia epiwT nra;fpd;wdu;. 

(ii) khztu;fspy; xU gFjpapdu; gFjp Neu Ntiyfspy; 

<Lgl;Ls;sdu;. 

khjpupapy; cs;s 100 khztu;fspy; 

(m) 15 khztu;fs; gl;ljhup gs;spapy; Nru jpl;lkpl;Ls;sdu;. 

(M) 65 khztu;fs; gFjp Neu Ntiyapy; <Lgl;Ls;sdu;. 

 

X₁ =15 P₁ = 15/100 = 0.15 gl;ljhup gs;spapy; NrutpUf;Fk; 

rpNu\;l khztu;fspd; tpfpjk;  

X2=65 P2 = 65/100 = 0.65 gFjp Neu Ntiyapy; ,Uf;Fk; rpNu\;l 

khztu;fspd; tpfpjk; 

(i) P1 ,d; kjpg;gPl;bd; tOtpd;; vy;iy 

2√𝑉𝑎�̂�(�̂�1) = 2√
𝑝1�̂�1

(𝑛−1)
(

𝑁−𝑛

𝑁
) 

                     = 2√
0.15∗0.85

99
( 

300−100

300
)    = 2*0.293 

                                 = 0.059 

 

5.9% f;F rkkhd kjpg;gPl;bd; tOtpd;; mbg;gilapy;> 15% 

rpNu\;l khztu;fs; gl;ljhup gs;spapy; Nru jpl;lkpl;Ls;sdu;>  

(ii) P2 ,d; kjpg;gPl;L tO vy;iy 

  2√𝑉𝑎�̂�(�̂�2) = 2√
𝑝2�̂�2

(𝑛−1)
(

𝑁−𝑛

𝑁
) 
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                              = 2√
0.65∗0.35

99
( 

300−100

300
)    = 2*0.0391 = 0.078 

7.8% f;F rkkhd kjpg;gPl;L tOtpd;; fl;Lg;ghLld;> 65% 

rpNu\;l khztu;fs; gl;ljhup gFjp Neu Ntiyapy; 

<Lgl;Ls;sdu;>  

gapw;rp tpdhf;fs;  

1. {5, 7, 9, 11, 15} Fbj;njhifapypUe;J Nju;e;njLf;ff;$ba n 

= 3 mstpd; rhj;jpakhd midj;J vspa vOkhw;W 

khjpupfisAk; gl;baypLq;fs;. 

i. Fbj;njhiff;fhd Fbj;njhif gukhdq;fisf; 

fzpf;Ff. 

ii. khjpup gukhdq;fis kjpg;gpLf. 

iii. khjpup ,ilapidg; gad;gLj;jp Fbj;njhif ,il 

kw;Wk; khww;wpid kjpg;gpLf. 

iv. xt;nthU khjpupf;Fkhd tO kw;Wk; 95% ek;gpf;if 

kl;lj;jpid kjpg;gplTk;. 

2. xU Fwpg;gpl;l tuz;l fhyepiyapy; xU FLk;gj;jpw;F 

ruhrup khjhe;j ePu; Efu;T kjpg;gpLtjw;F xU r%fj;jpw;Fs; 

50 ePu; kPw;wu;fspd; vspa vOkhw;W khjpup 

fz;fhzpf;fg;gLfpwJ. khjpup ,il kw;Wk; khjpup khww;wpwd; 

x  = 25 myFfs; kw;Wk; S
2

=25 myFfs; Mff; 

fhzg;gLfpd;wd. r%fj;jpy; N=3000 FLk;gq;fs; 

,Ug;gjhff; fUjpdhy;> khjj;jpw;F ruhrup kw;Wk; nkhj;j ePu; 

Efu;Tfis kjpg;gplTk; kw;Wk; khjj;jpw;F ruhrup kw;Wk; 

nkhj;j ePu; Efu;Tf;fhd kjpg;gPl;bd; tOit fzpf;fTk;. 

3. fy;Y}up khztu;fspd; vspa vOkhw;W 40 khjpupfs;  > 

gUtfhyj;jpy; ,Ue;J Mz;L ,Wjp Kiwf;F khw;Wtjw;F 

Mjuthf khztu;fspd; tpfpjj;ijj; jPu;khdpf;f Neu;fhzy; 

nra;ag;gl;lJ. 25 khztu;fs; cWjpAld; gjpyspj;jdu;. 
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khw;wj;jpw;F Mjuthf tshfj;jpy; cs;s khztu;fspd; 

tpfpjj;ij kjpg;gplTk; (N=6,000 vd;W itj;Jf;nfhs;Nthk;.) 

kjpg;gPl;bd; tOit kjpg;gLf. 
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mj;jpahak; 05  

gil nfhz;l khjpup vLg;G (Stratified Randam 

Sampling) 
; 

5.0. gil nfhz;l khjpup vLg;G(Stratified Randam Sampling  

5.1. mwpKfk; 

5.2. Fbj;njhif ruhrup kw;Wk; nkhj;j kjpg;gPL 

5.3. kjpg;gPl;L tOTf;fhd vy;iy 

5.4. nkhj;j Fbj;njhifia kjpg;gply 

5.5. Fbj;njhif ruhrup kw;Wk; nkhj;jj;ij kjpg;gpLtjw;fhd  

khjpup msitj; Nju;e;njLj;jy; 

5.6. khjpup xJf;fPL 

5.7. Fbj;njhif tpfpjj;jpd; kjpg;gPL 

5.8. tpfpjhr;rhuj;ij kjpg;gpLtjw;F khjpup msitj; 

Nju;e;njLj;jYk; khjpupia gq;fPL nra;jYk;.  

                                                   

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

xU gilnfhz;l khjpup vd;gJ Fbj;njhifapd; $Wfis 

xd;Wld; xd;W Nrh;f;fhky; FOf;fshfg; gpupg;gjd; %yk; 

ngwg;gLfpwJ> ,J 'gilfs;' vd;W miof;fg;gLfpwJ> gpd;du; 

xt;nthU gilfspypUe;Jk; xU vspa vOkhw;W khjpupiaj; 

Nju;e;njLg;gjhFk;. 

mj;jpahaj;jpd; Nehf;fk; 

➢ gilnfhz;l khjpup vt;thwhd re;jg;gj;jpy; njupT 

nra;tJ vd;gij njspTgLj;jy;. 
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➢ vspa vOkhw;W khjpupiag; gad;gLj;Jtjw;Fg; gjpyhf 

gilnfhz;l khjpupiag; gad;gLj;Jtjw;fhd Kf;fpa 

fhuzq;fis NtWgLj;jp tpsq;fg;gLj;jy;. 

 

fw;wy; ngWNgWfs; 

➢ gilnfhz;l khjpup vt;thwhd re;jg;gj;jpy; njupT 

nra;tJ vd;gij njspT gLj;JtPu;fs;. 

➢ vspa vOkhw;W khjpupiag; gad;gLj;Jtjw;Fg; gjpyhf 

gilnfhz;l khjpupiag; gad;gLj;Jtjw;fhd Kf;fpa 

fhuzq;fis NtWgLj;jp tpsq;fg; gLj;JtPu;fs;. 

5.0 mwpKfk; 

khjpup fzf;nfLg;G tbtikg;gpd; Nehf;fk;> nrytopf;Fk; 

gzj;jpw;fhd jftypd; msit mjpfupg;gjhFk;. vspa vOkhw;W 

khjpup> mbg;gil khjpup tbtikg;G> Fiwe;j nrytpy; 

Fbj;njhifapd; rpwe;j kjpg;gPLfis toq;FfpwJ. khjpup 

nray;Kiwapd; ,uz;lhtJ Kiw gilnfhz;l khjpup vd 

miof;fg;gLfpwJ> ,J gy epfo;Tfspy; nfhLf;fg;gl;l 

nrytpw;fhd jftypd; msit mjpfupf;fpwJ. 

xU gilnfhz;l khjpup vd;gJ Fbj;njhif $Wfis xd;Wld; 

xd;W my;yhj FOf;fshfg; gpupg;gjd; %yk; ngwg;gLfpwJ> ,J 

'gilfs;' vd;W miof;fg;gLfpwJ> gpd;du; xt;nthU 

gilfspypUe;Jk; xU vspa vOkhw;W khjpupiaj; 

Nju;e;njLg;gjhFk;. 

vspa vOkhw;W khjpupiag; gad;gLj;Jtjw;Fg; gjpyhf 

gilnfhz;l khjpupiag; gad;gLj;Jtjw;fhd Kf;fpa 

fhuzq;fs; gpd;tUkhW: 

1. gilnaLg;ghdJ kjpg;gPl;bd; tOtpd; kPJ rpwpa vy;iyia 

cUthf;fyhk;> gpd;du; mNj mstpyhd xU vspa vOkhw;W 

khjpupahy; cUthf;fg;gLk;. gilfSf;Fs; mstPLfs; xNu 
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khjpupahf ,Ue;jhy; KbTfSk; cz;ikj;jd;ikahdjhf 

fhzg;gLk;. 

2. Fbj;njhiff; $Wfis trjpahd FOf;fshfg; gpupg;gjd; 

%yk; fzf;nfLg;gpy; xU ftdpg;Gf;fhd nryT 

Fiwf;fg;glyhk;. 

3. Fbj;njhifapd; Jizf;FOf;fSf;F Fbj;njhif 

gukhdq;fspd; kjpg;gPL Njitg;glyhk;. ,e;j Jizf;FOf;fs; 

gpd;du; milahsk; fhzf;$ba gilfshf ,Uf;f Ntz;Lk;. 

xU gilnfhz;l khjpupia njupT nra;jy; 

xU gilnfhz;l khjpupiaj; Nju;e;njLg;gjpy; Kjy; gb> 

gilfis njspthff; Fwpg;gpLtjhFk;. Fbj;njhifapd; 

xt;nthU khjpup myFk; mjd; nghUj;jkhd gilapy; 

itf;fg;gLk;. 

khjpup myFfs; gilfshfg; gpupf;fg;gl;l gpwF> vspa vOkhw;W 

khjpup El;gq;fisg; gad;gLj;jp xt;nthU gilapypUe;Jk; xU 

vspa vOkhw;W khjpup Nju;e;njLf;fg;gLk;. 

gilfspypUe;J Nju;e;njLf;fg;gl;l khjpupfs; RahjPdkhdit 

vd;gij ehk; cWjpahf ek;g Ntz;Lk;> mjhtJ xt;nthU 

gilapYk; tpj;jpahrkhd vOkhw;W khjpupj; jpl;lq;fs; 

gad;gLj;jg;gl Ntz;Lk;> vdNt xU gilapy; 

Nju;e;njLf;fg;gl;l mtjhdpg;Gfs; kw;nwhd;wpy; 

Nju;e;njLf;fg;gl;ltw;iwr; rhu;e;J ,Uf;fhJ. 

rpy FwpaPLfs; gil vOkhw;W khjpupf;F Njitg;gLfpd;wJ. 

𝐿 = gilfspd; vz;zpf;if 

𝑁𝑖 = gil i cs;s khjpupapy; myFfspd; vz;zpf;if 

𝑁 = Fbj;njhifapd; khjpupapy; myFfspd; vz;zpf;if 

= 𝑁1 + 𝑁2 + ⋯ … … + 𝑁𝐿  
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5.1 Fbj;njhif ruhrup kw;Wk; nkhj;j kjpg;gPL 

𝑖𝑡ℎ gilapid fUj;jpy; nfhs;Nthk; 

𝑥𝑖  vd;gJ 𝑖𝑡ℎgilapd; khjpupapil 

𝑛𝑖 vd;gJ gil i ,w;fhd khjpupasT  

𝜇𝑖 vd;gJ gil i ,w;fhd Fbj;njhif ,il 

𝜏𝑖 vd;gJ gil i ,w;fhd nkhj;j Fbj;njhif 

 vd;W itj;Jf;nfhs;Nthk; 

gpd;du; nkhj;j Fbj;njhif 𝜏 = 𝜏1 + 𝜏2 + ⋯ … + 𝜏𝐿 = ∑ 𝜏𝑖
𝐿
𝑖=1 f;F 

rkdhFk;. 

vdNt xt;nthU gilnfhz;l khjpupapy; khjpupj; njupT 

nra;tjw;fhf. 

�̅�𝑖vd;gJ μ ,d; gf;fr;rhu;gw;w kjpg;gPlhFk;.  

𝑁𝑖�̅�𝑖 vd;gJ 𝜏𝑖 = 𝑁𝑖𝜇𝑖 ,d; gf;fr;rhu;gw;w kjpg;gPlhFk;. 

𝜏𝑖 ,d; $l;Lj;njhifahFk;; (∑ 𝜏𝑖
𝐿
𝑖=1 ). mNjNghd;W> Fbj;njhif 

ruhrup μ vd;gJ nkhj;j Fbj;njhif 𝜏 i N My; tFj;jhy; 

ngwg;gLk;. μ ,d; kjpg;gPl;il xl;Lnkhj;j gilfspd; 

kjpg;gPLfisf; $l;Ltjd; %yk; ngwg;gLfpwJ. gpd;du; N My; 

tFj;jy; Ntz;Lk;. ,e;j kjpg;gPl;il �̅�𝑠𝑡 My; Fwpj;Jf; 

fhl;lg;gLk;. mq;F “st” vd;gJ gilnfhz;l khjpup 

gad;gLj;jg;gLfpwJ vd;gijf; Fwpf;fpwJ. Fbj;njhifapd; 

kjpg;gPl;bd; ruhrup µ vd;gJ �̅�𝑠𝑡 MFk;.  

,g;NghJ 𝑖𝑡ℎ gilfisf; fUj;jpy; nfhs;Nthk;: 

𝜏𝑖 = ∑ 𝑥𝑖𝑗
Ni
𝑗=1  – 𝑖𝑡ℎ gilvLg;G khjpupapy; nkhj;j Fbj;njhif 
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𝑥𝑖 = ∑ 𝑥𝑖𝑗
ni
𝑗=1  – 𝑖𝑡ℎ gilvLg;G khjpupapy; nkhj;j khjpup 

μi = 
𝜏𝑖

Ni⁄  – 𝑖𝑡ℎ gilvLg;G khjpupapy; Fbj;njhif ,il 

𝑥�̅� = 
𝑥𝑖

ni⁄  – 𝑖𝑡ℎ gilvLg;G khjpupapy; khjpup ,il 

𝜎𝑖
2 = 

1

Ni
 ∑ (𝑥𝑖𝑗 − 𝑥�̅�)

2Ni
𝑗=1  – 𝑖𝑡ℎ gilvLg;G Fbj;njhif khww;wpwd; 

𝑠𝑖
2 = 

1

(ni−1)
 ∑ (𝑥𝑖𝑗 − 𝑥�̅�)

2Ni
𝑗=1  – 𝑖𝑡ℎ gilvLg;G khjpup khww;wpwd; 

𝑝𝑖 = 
𝑁𝑖

N
 – 𝑖𝑡ℎ gilfspd; Fbj;njhif tpfpjk; 

 𝑝𝑖 = 
𝑛𝑖

𝑁𝑖
 – 𝑖𝑡ℎ gilfspd; khjpup tpfpjk; 

�̅�𝑠𝑡  =  
1

𝑁
  [ 𝑁1�̅�1 +𝑁2�̅�2 + - - -  + 𝑁𝐿�̅�𝐿 ] = 

1

𝑁
 ∑ �̅�𝑖

𝑙
𝑖=1  𝑁𝑖 

�̅�𝑠𝑡  ,w;fhd khww;wpwidf; fzpj;jy;. 

𝑣�̂�r(�̅�𝑠𝑡 ) = 
1

𝑁2
[ 𝑣�̂�r(𝑁1�̅�1) +  𝑣�̂�r(𝑁2�̅�2) +  −  −  −  +  𝑣�̂�r(𝑁𝐿�̅�𝐿) ]   

= 
1

𝑁2
[𝑁1

2𝑣�̂�r(�̅�1) +  𝑁2
2𝑣�̂�r(�̅�2) +  −  −  −  +  𝑁𝐿

2 𝑣�̂�r(�̅�𝐿)]      

                  =
1

𝑁2 [𝑁1
2  

𝑠1
2

𝑛1
 (

𝑁1−𝑛1

𝑁1
) +  𝑁2

2  
𝑠2

2

𝑛2
  (

𝑁2−𝑛2

𝑁2
) +  −  −

  − − − + 𝑁𝐿
2 sL

2

nL
  (

𝑁𝐿−𝑛𝐿

𝑁𝐿
)]     

                   = 
1

𝑁2   ∑ 𝑁𝑖
2 𝑠𝑖

2

𝑛𝑖

𝐿
𝑖=1  (

𝑁𝑖−𝑛𝑖

𝑁𝑖
) 
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5.2 kjpg;gPl;L tOf;fhd vy;iy 

B= 2𝜎�̅�𝑠𝑡
 = 2√𝑣�̂�r(�̅�𝑠𝑡)   

B= 2√
1

𝑁2
∑ 𝑁𝑖

2 𝑠𝑖
2

𝑛𝑖

𝐿
𝑖=1  (

𝑁𝑖−𝑛𝑖

𝑁𝑖
)  

Fbj;njhifapd; 95% ek;gpf;if Mapil vd;gJ �̅�𝑠𝑡 ± B MFk;. 

mjhtJ> Fbj;njhiff;fhd 95% ek;gpf;if Mapil ruhrup: 

�̅�𝑠𝑡 – B    �̅�𝑠𝑡 + B 

cjhuzk;: 

xU Fwpg;gpl;l ehl;by; njhiyf;fhl;rp tpsk;guj;jpw;F vt;tsT 

Kf;fpaj;Jtk; nfhLf;f Ntz;Lk; vd;gij jPu;khdpg;gjpy; 

Mu;tKs;s xU tpsk;gu epWtdk;> ehl;bw;Fs; cs;s 

FLk;gq;fs; xt;nthU thuKk; ruhrupahf vj;jid kzpNeuk; 

njhiyf;fhl;rpiag; ghu;f;fpwJ vd;gij kjpg;gpLtjw;F khjpup 

fzf;nfLg;ig elj;j KbT nra;fpwJ. ehl;by; ,uz;L 

efuq;fs; A kw;Wk; B kw;Wk; xU fpuhkg;Gw gFjp cs;sJ. 

efuk; A xU njhopw;rhiyiar; Rw;wp fl;lg;gl;Ls;sJ kw;Wk; 

ngUk;ghyhd tPLfspy; gs;sp taJ Foe;ijfSld; 

njhopw;rhiy njhopyhsu;fs; cs;sdu;. efuk; B vd;gJ cs;s 

xU efuj;jpd; gpuj;Naf Gwefu;g; gFjpahFk;> NkYk; tPl;by; rpy 

Foe;ijfSld; tajhd FbapUg;ghsu;fisf; nfhz;Ls;sJ. A 

efupy; 155 FLk;gq;fSk;> B efupy; 62 FLk;gq;fSk;> 

fpuhkg;Gwj;jpy; 93 FLk;gq;fSk; cs;sd. 

tpsk;gu epWtdk; n = 40 FLk;gq;fis Neu;fhzy; nra;a 

NghJkhd Neuj;ijAk; gzj;ijAk; nfhz;Ls;sJ. efuk; A 

,ypUe;J n1 = 20 mstpyhd vOkhw;W khjpupfisj; 

Nju;e;njLf;f KbT nra;fpwJ efuk; B ,ypUe;J n₂ = 8, kw;Wk; 

n3 =12 fpuhkg;Gwj;jpypUe;J njupT nra;fpwJ. vspa vOkhw;W 

khjpupfs; Nju;e;njLf;fg;gl;L Neu;fhzy;fs; elj;jg;gLfpd;wd. 
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thuj;jpw;F njhiyf;fhl;rp ghu;f;Fk; kzpNeuq;fspy; 

mstPLfSld; KbTfs; fPNo fhl;lg;gl;Ls;sd. 

gpd; tUtdtw;Wf;fhd thuj;jpw;F ruhrup njhiyf;fhl;rp 

ghu;f;Fk; Neuj;ij kzpNeuq;fspy; kjpg;gpLf. 

(m) ehl;by; cs;s midj;J FLk;gq;fSk; 

(M) (m) kw;Wk; efuk; B, A kw;Wk; fpuhkg; gFjpapy; cs;s 

midj;Jf; FLk;gq;fspYk; cs;s kjpg;gPl;bd; tOtpd; 

vy;iyia kjpg;gpLf. 

efuk; A: 35> 43> 36> 39> 28> 28> 29> 25> 38> 27> 26> 32> 29> 40> 

35> 41> 37> 31> 45> 34 

efuk; B: 27> 15> 4> 41> 49> 25> 10> 30 

fpuhkg;Gwk;: 8> 14> 12> 15> 30> 32> 21> 20> 34> 7> 11> 24 

tpilfs; 

 
 ni ,il (�̅�𝑖) Std (si)     Ni  

efuk; A 20     33.90 

                    

5.95   155 

efuk; B    8     25.12 

                   

15.25    62 

fpuhkk; 12     19.00 

                    

9.36    93 

 
 n=40   

 

                                                  

N=310 

 

𝑠𝑖
2 = 

1

(ni−1)
 ∑ (𝑥𝑖𝑗 − 𝑥�̅�)

2Ni
𝑗=1  

= 1/20-1 (35-33.09)2 
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(35 − 33.09)2

19
+ (43 − 33.09)2 +  

S2 = 81 

S= √81 

S = 9 

�̅�𝑠𝑡 = 
1

𝑁
 [N1 �̅�1 + N2  �̅�2 + N3  �̅�3 ]                         

N= N1 + N2 + N3 = 155+62+93=310 

�̅�𝑠𝑡 = 
1

310
[155×33.9 +62×25012 +93×19]                         

�̅�𝑠𝑡  = 27.7 kzpNeuk; / thuk; vd;gJ ehl;by; cs;s midj;J 

FLk;gq;fSk; njhiyf;fhl;rp ghu;g;gjw;fhf nrytpLk; Neuj;jpd; 

ruhrup MFk;.  

epak tpyfy; (Starndard diviation) fzpg;gpLjy; efuk; A 

SD = 
√∑(𝑥−𝑥)2

(𝑛−1)
  

 
√∑(35−33.90)2

(20−1)
  

√∑(35-33.90)2/(20-1) 

= 1.21/19 

=.063 

kjpg;gplg;gl;l tO (Standard Error)  

SE  = 𝑆/√𝑛  ,q;F S = SD 

= 5.95/√20 
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NkYk;; 𝑣�̂�r (�̅�𝑠𝑡 ) = 
1

𝑁2
 ∑ (

𝑠𝑖
2

𝑛𝑖
)3

𝑖=1 𝑁𝑖
2 (

𝑁𝑖−𝑛𝑖

𝑁𝑖
) 

 =  
1

(310)2
[1552  ×

5.952

20
 ×  (

155−20

155
)  + 622 .  

15.252

8
 (

62−8

62
) +

                                  932  
9.362

12
(

93−12

93
)]       

                 �̂��̅�𝑠𝑡

2  = 1.98 

 

(b) (a) ,y; cs;s kjpg;gPl;bd; tO B = 2𝜎�̅�𝑠𝑡
= 2√1.98 = 2.8 

     �̅�𝑠𝑡 ± 2√𝑣�̂�r(�̅�𝑠𝑡)  = 27.7  ±  2√1.97  = 27.7  ± 2.8 

,e;j ehl;bd; njhiyf;fhl;rp ghu;f;Fk; Neuj;jpw;fhd 95% 

ek;gpf;if Mapil 

24.9 <  < 30.5 thuj;jpw;fhd kzpj;jpahyq;fs; 

gil - 2 ,w;fhdkjpg;gPl;L tOtpd; kPJ gpizf;fg;gl;Ls;sJ 

mjhtJ.> (efuk; B) ,y; 

B = 2√𝑣�̂�r(�̅�2)  

     𝑣�̂�r (�̅�2)  = 
𝑠2

2

𝑛2
(

𝑁2−𝑛2

𝑁2
) (vspa vOkhw;W khjpup vd;gjdhy;) 

         �̂��̅�𝑠𝑡(𝐵)

2 =  
15.252

8
(

62−8

62
) = 25.3193 

  ∴  B = 2√25.3193 

         = 10.064 hours  

∴  efuk; B ,d; njhiyf;fhl;rp ghu;f;Fk; Neuj;jpw;fhd 

95% ek;gpf;if Mapil �̅�2  ± B =25.12 ± 10.064 
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        = 15.056  ≤   𝜇2  ≤ 35.184 

cjhuzkhf efuk; A kw;Wk; fpuhkg; gFjpf;F njhiyf;fhl;rp 

ghu;f;Fk; Neuj;jpw;fhd 95% ek;gpf;if Mapil vd kjpg;gplTk;. 

5.3 nkhj;j Fbj;njhifia kjpg;gply;   

Fbj;njhif nkhj;jj;ij kjpg;gpLtjw;fhd eilKiwfs; μ I 

kjpg;gpLtjw;fhd eilKiwfspypUe;J Neubahfg; 

gpd;gw;wg;gLfpd;wd. 𝜏 MdJ 𝑁𝜇 f;F rkk; vd;gjhy;  𝜏 ,d; 

gf;fr;rhu;gw;w kjpg;gPlhdJ N�̅�𝑠𝑡 vdf;Fwpg;gplg;gLfpwJ. 

nkhj;j Fbj;njhifapd; kjpg;gPL 𝜏 MdJ: 

N�̅�𝑠𝑡  = 𝑁1�̅�1 + 𝑁2�̅�2 + - - - - + 𝑁𝑙�̅�𝑙 = ∑ 𝑁𝑖�̅�𝑖
𝑙
𝑖=1  

N�̅�𝑠𝑡 ,d; kjpg;gplg;gl;l khww;wpwd; 

𝑉�̂�r(N�̅�𝑠𝑡 ) =N2 var(�̅�𝑠𝑡 ) = ∑ 𝑁𝑖 
2 (

𝑠𝑖
2

𝑛𝑖
)𝑙

𝑖=1 (
𝑁𝑖−𝑛𝑖

𝑁𝑖
) 

cjhuzk;: 

NkNy cs;s vLj;Jf;fhl;ilg; gad;gLj;jp> ehl;by; cs;s 

FLk;gq;fs; xt;nthU thuKk; njhiyf;fhl;rpiag; ghu;f;Fk; 

nkhj;j kzpNeuq;fisf; fzf;fpl;L kjpg;gPl;bd; tOtpw;F xU 

tiuaiwia itf;fTk;. 

ehl;by; cs;s FLk;gq;fs; xt;nthU thuKk; 

njhiyf;fhl;rpiag; ghu;f;Fk; nkhj;j kzpNeuq;fspd; 

vz;zpf;if  = N�̅�𝑠𝑡 

N�̅�𝑠𝑡  = 310* 27.7 = 8587 kzpj;jpahyq;fs; 

 

• N�̅�𝑠𝑡 ,d; kjpg;gplg;gl;l khww;wpwd; 
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𝑉�̂�𝑟(N�̅�𝑠𝑡) = N2 𝑣�̂�𝑟 (�̅�𝑠𝑡) =3102 (1.98) = 189, 278.56 

 

nkhj;j Fbj;njhifapd; kjpg;gPl;L tO vy;iyahdJ 

= N�̅�𝑠𝑡  ±  2√𝑣�̂�𝑟(𝑁�̅�𝑠𝑡) 

= 8587 ±  2√189,287.56  

= 8587 ± 870 

xU thuj;jpw;F nkhj;jkhf 7717 Kjy; 9457 kzpNeuk; tiu 

njhiyf;fhl;rpiag; ghu;g;gjw;fhf nrytplg;gLfpwJ 

5.4 Fbj;njhif ruhrup kw;Wk; nkhj;jj;ij 

kjpg;gpLtjw;fhd khjpup msitj; Nju;e;njLj;jy; 

xU khjpupapy; cs;s jftypd; msT khjpup msT n Ig; 

nghWj;jJ> Vnddpy; n mjpfupf;Fk; NghJ Var(�̅�𝑠𝑡) FiwfpwJ.  

,e;jr; R+o;epiyapy; Njuhakhf 95% epfo;jfTld;> Fbj;njhif 

ruhrupapd; B myFfSf;Fs; kjpg;gPL ,Uf;f Ntz;Lk; vd;W 

ehk; Fwpg;gpLfpNwhk; vd;W itj;Jf;nfhs;Nthk;: 

                 B =    2√𝑣�̂�r(�̅�𝑠𝑡)    ➔   𝑣�̂�r(�̅�𝑠𝑡)  =  𝐵
2

4⁄  

 

Var(�̅�𝑠𝑡) = 𝐵2

4⁄ vd mikj;jhYk;> n1, n2,……, nL ,ilNa 

cs;s cwTfisg; gw;wp ekf;Fj; njupahtpl;lhy;> n I jPu;f;f 

KbahJ. gy;NtW gilfspy; msT n khjpupia xJf;f gy 

topfs; cs;sd. ,Ug;gpDk;> xt;nthU re;ju;g;gj;jpYk;> 

ftdpg;gpd; vz;zpf;if ni nkhj;j khjpup msT n ,d; rpy 

gFjpNa ith gilfSf;F xJf;fg;gl;Ls;sJ. ,e;jg; gFjpia wi 

My; Fwpf;fpNwhk;> vdNt>  

                  wi =  
𝑛𝑖

𝑛
 , i =1, 2, ……, L 
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      ∴ ni = nwi  vd vOjyhk;. 

NkNy cs;s rkd;ghl;by; 𝑉�̂�r(�̅�𝑠𝑡)  =  𝐵
2

4⁄  kw;Wk; n I jPu;f;f. 

,NjNghy;> nkhj;j Fbj;njhif τ kjpg;gPl;bd; tOtpd; 

mbg;gilapy; B myFfspd; vy;iyAld; fzf;fpLtJ 

rkd;ghl;bw;F toptFf;fpwJ. 

B = 2√𝑁2𝑣�̂�r( �̅�𝑠𝑡)     ➔     𝑉�̂�r ( �̅�𝑠𝑡)  =  𝐵
2

4𝑁2⁄       

Njhuhakhd khjpup msT μ my;yJ τ kjpg;gPl;bd; tOtpd; 

vy;iy B cld; kjpg;gpLtjw;F: 

1

𝑁2  ∑ 𝑁𝑖
2𝐿

𝑖=1 (
𝑁𝑖−𝑛𝑤𝑖

𝑁𝑖
) (

𝑠𝑖
2

𝑛𝑤𝑖
)  = D 

    DN2 =  ∑ 𝑁𝑖
2𝐿

𝑖=1  ( 1 −  
𝑛𝑤𝑖

𝑁𝑖
 ) (

𝑠𝑖
2

𝑛𝑤𝑖
 ) 

           = ∑ [𝑁𝑖
2 𝑠𝑖

2

𝑛𝑤𝑖
−  𝑁𝑖  𝑛𝑤𝑖  

𝑠𝑖
2

𝑛𝑤𝑖
]𝐿

𝑖=1       

   DN2 = 
1

𝑛
 ∑

𝑁𝑖
2 𝑠𝑖

2

𝑤𝑖

𝐿
𝑖=1  – ∑ 𝑁𝑖

𝐿
𝑖=1  𝑠𝑖

2  

  DN2 + ∑ 𝑁𝑖𝑠𝑖
2𝐿

𝑖=1  = 
1

𝑛
  ∑

𝑁𝑖
2 𝑠𝑖

2

𝑤𝑖

𝐿
𝑖=1  

  ∴ n =  ∑ (𝑁𝑖
2𝑠𝑖

2 𝑤𝑖⁄ )𝑙
𝑖=1  / [𝑁2𝐷 + ∑ 𝑁𝑖𝑠𝑖

2𝐿
𝑖=1  ] 

                  n = 

∑ 𝑁𝑖 
2𝑙

𝑖=1 𝑆𝑖
2

𝑤𝑖

𝑁2𝐷+∑ 𝑁𝑖
𝑙
𝑖=1 𝑠𝑖

2          

wi MdJ gil i f;F xJf;fg;gl;l ftdpg;gpd; gFjp> 

D =   𝐵
2

4⁄    μ I kjpg;gpLk; NghJ. 

D =    𝐵
2

4𝑁2⁄    τ I kjpg;gpLk; NghJ 
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cjhuzk; 

�̅�𝑠𝑡 gad;gLj;jp Fbj;njhif ruhrupia kjpg;gpLf. NkNy cs;s 

vLj;Jf;fhl;by; W1 = 1
3⁄  kw;Wk; W2 = 1

3⁄   W3 = 1
3⁄   

Mfpatw;why; xJf;fPL gpd;dq;fs; toq;fg;gl;lhy;> 2 

kzpNeuj;jpw;F rkkhd kjpg;gPl;Lg; tOtpd; vy;iyiag; ngw 

khjpup msitj; Nju;e;njLf;fTk;. mjhtJ> xt;nthU 

gilfspypUe;Jk; rkkhd vz;zpf;ifapyhd mtjhdpg;Gfis 

ePq;fs; vLf;f Ntz;Lk;. 

Wi = 
𝑛𝑖

𝑛⁄   =>  𝑛𝑖 =  𝑛𝑊𝑖                              

2 kzpNeu tOtpd; vy;iy 

2√𝑣�̂�r(�̅�𝑠𝑡)    = 2     ➔  𝑣�̂�r(�̅�𝑠𝑡)  = 1 = D  

NkNy cs;s vLj;Jf;fhl;by; 

S1 = 5.95              S1 = 15.25              S3 = 9.36 

         N1 = 155               N2 = 62                 N3 = 93  

               ∑ Ni
3
I=1 si

2  = 155×(5.95)2 + 62× (15.25)2 + 93× (9.36)2  

                                = 5487.3875 + 14418.875 + 8147.6928 

                                 = 28053.9553 

             N2D = N2 = 3102 = 96100 

               ∑
Ni

2 Si
2

wI

3
I=1   = 

1552 x  (5.95)2

1
3⁄

+ 
622x  (15 .  25 )2

1
3⁄

 +  
932x(9.36)2

1
3⁄

 

                               = 2551635. 188 + 2681910. 75 + 2273206. 291 

                               = 7, 506, 752. 229 
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                 n = 
∑ Ni

2L
i=1

si
2

wi

N2D+∑ Ni
L
i=1 si

2     =   
7,506,752 .229

96100+ 28053.9553 
 

                                               = 60.46 

 

vdNt> gupNrhjid nra;gtu; / Muha;r;rpahsu; n = 60 

mtjhdpg;Gfis vLf;f Ntz;Lk; 

                   n1 = nw1 = 60 × 1 3⁄   =20 

                 n2 = 20,            n3 = 30           

cjhuzk; 

NkNy cs;s cjhuzj;jpw;fhd tO kjpg;gPl;bd; mbg;gilapy; 

nkhj;j Fbj;njhifia 400 kzpNeu tuk;Gld; kjpg;gpl 

tpUk;GfpNwhk;. xt;nthU gilfspypUe;Jk; rk 

vz;zpf;ifapyhd mtjhdpg;Gfs; vLf;fg;gl Ntz;Lkhdhy;> 

nghUj;jkhd khjpup msitj; Nju;e;njLf;fTk;. 

gapw;rp tpdhf;fs; 

1. Mwhk; tFg;gpy; gbf;Fk; khztu;fSf;fhd thrpg;Gg; Gupjy; 

Nju;tpy; ngwf;$ba ruhrup kjpg;ngz;iz kjpg;gpl gs;sp 

tpUk;GfpwJ. ghlrhiyapd; khztu;fs; %d;W gpupTfshfg; 

gpupf;fg;gl;Ls;sdu;> Ntfkhff; fw;Wf;nfhs;gtu;fs; gpupT I> 

nkJthf fw;gtu;fs; gpupT lll kw;Wk; Vidatu;fs; gpupT II 

,Yk; fhzg;gLfpd;wdu;.  ,e;j Kiw Nju;T kjpg;ngz;fspd; 

tpj;jpahrq;fisf; Fiwf;f Ntz;Lk; vd;gjhy; 

ghlrhiyahdJ gpupTfis gilfshf gpupf;f KbT 

nra;fpwJ. Mwhk; tFg;gpy; gpupT I ,y; 55 khztu;fSk;> 

gpupT ll ,y; 80 NgUk; gpupT lll ,y; 65 NgUk; cs;sdu;. 

50 khztu;fisf; nfhz;l xU gil vOkhw;W khjpupahdJ 
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tpfpjhrhug;gb xJf;fg;gl;L> l, ll, kw;Wk; lll gpupTfspy; ,Ue;J 

1n =10, 2n
=16, kw;Wk; 3n

=14 vd;w vspa vOkhw;W 

khjpupfis gpujpgypf;fpd;wJ. ml;ltizapy; fhl;lg;gl;Ls;s 

KbTfSld;> khztu;fspd; khjpupf;F Nrhjid 

epu;tfpf;fg;gLfpwJ. 

a. Mwhk; tFg;gpw;fhd ruhrup kjpg;ngz; kw;Wk; 

kjpg;gPl;bd; tO vd;gtw;iw kjpg;gplTk;> 

 

gil l (Ntfkhff; 

fw;Wf;nfhs;gtu;fs;) 

gil ll 

(Vidatu;fs;) 

gil lll 

(nkJthf 

fw;gtu;fs;) 

 

80      92 85     82 42     32 

68      85 48     75 36     31 

72      87 53     73 65     29 

85      91 65     78 43     19 

90      81 49     69 53     14 

 72     81 61     31 

 53     59 42     30 

 68     52  

 

b. ,e;jj; juTfSf;F ,izahd ngl;b gilfis 

cUthf;fp> ePq;fs; ghu;f;Fk; tbtq;fspy; fUj;Jj; 

njuptpf;fTk;. khztu;fis gpupTfspy; itg;gjpy; 

rpf;fy; ,Uf;fyhk; vd;W epidf;fpwPu;fsh? 

gil l, ll khztu;fs; ,ilNa ruhrup kjpg;ngz;fspy; cs;s 

tpj;jpahrj;ij kjpg;gpLq;fs;. NkYk; gil ll khztu;fspd; 

kjpg;ngz;fis tpl gil l khztu;fspd; kjpg;ngz;fs; 

rpwe;jJ. 
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mj;jpahak; 06  

Kiwikahd khjpup (Systematic Sample) 

6.1. mwpKfk; 

6.2. Fbj;njhif ,ilapd; kjpg;gPL 

6.3. nkhj;j Fbj;njhifapd; kjpg;gPL 

6.4. Fbj;njhif tpfpjrkd 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

Kjd;ikahf gutyhfg; gad;gLj;jg;gLk; xU khjpup Ma;T 

tbtikg;G> ,J khjpup Nju;T nray;Kiwia vspjhf;FfpwJ> 

,J "Kiwikahd khjpup" vd;W miof;fg;gLfpwJ. 

,J Fbj;njhifahdJ vz;xOq;fpy; my;yJ vOj;J xOq;fpy; 

my;yJ NtW VjhtJ xOq;fpy; xOq;F nra;ag;gLk;. 

mjpypUe;J Kjy; k myFfspy; KjyhtJ myF njupT 

nra;ag;gLk;. mjpypUe;J  Nju;e;njLj;J xt;nthU mjd; 

xt;nthU K MtJ myF vOkhwhf vLf;fg;gLtJ Kiwrhu; 

khjpup vd miof;fg;gLfpwJ. 

mj;jpahaj;jpd; Nehf;fk; 

➢ Kiwrhu; khjpup vd;why; vd;d vd;gJ gw;wp njspT 

gLj;Jjy;. 

➢ Vida khjpupiafisg gad;gLj;Jtjw;Fg; gjpyhf 

Kiwrhu; khjpupiag; gad;gLj;Jtjw;fhd Kf;fpa 

fhuzq;fis NtWgLj;jp tpsq;fg;gLj;Jjy;. 

 

fw;wy; ngWNgW 

➢ Kiwahdkhjpj; njupT nra;jy;  vd;gJ gw;wp 

njspTgLj;JtPu;fs;. 
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➢ Vida khjpup Kiwfisg; gad;gLj;Jtjw;Fg; gjpyhf 

Kiwrhu; khjpupiag; gad;gLj;Jtjw;fhd Kf;fpa 

fhuzq;fis NtWgLj;jp tpsq;fg;gLj;JtPu;fs;. 

 

6.0 mwpKfk; 

vspa vOkhw;W khjpup kw;Wk; gil vLg;G vOkhw;W khjpupfspy; 

khjpup njuptpd; NghJ mjpfkhd nraw;ghLfs; nra;a 

Ntz;bAs;sJ.  

Kiwrhu; khjpupapd; mbg;gil mk;rq;fs; gpd;tUkhW: 

rpyNtisfspy; n ngau;fisf; nfhz;l xU khjpup xU ePz;l 

gl;baypypUe;J Nju;e;njLf;fg;gl Ntz;Lk; vd;W 

itj;Jf;nfhs;Nthk;. ,e;jj; njupit Nkw;nfhs;tjw;fhf vspa 

topahf> nghUj;jkhd ,ilntspiaj; Nju;e;njLj;J> 

gl;baypy; rk ,ilntspapy; ngau;fisj; Nju;e;njLg;gjhFk;.  

cjhuzkhf. ,e;j tof;fkhd Nju;T nray;Kiwapd; 

njhlf;fg; Gs;sp vOkhwhf ,Ue;jhy; ,e;j khjpupapd; 

KbthdJ xU Kiwrhu; khjpupahFk;. 

vspa vOkhw;W khjpup kw;Wk; gil vOkhw;W khjpupiag; 

NghyNt> Fbj;njhif> ruhrup> nkhj;j kw;Wk; tpfpjk; 

Mfpatw;iw kjpg;gpLtjw;fhd Kiwfis ehq;fs; 

toq;FfpNwhk;. kjpg;gPl;bd; tO kw;Wk; khjpup msT Njitfs; 

Fwpj;Jk; ehq;fs; fye;JiuahLNthk;. 

Kiwrhu; khjpupahdJ gpd;tUk; fhuzj;jpw;fhf vspa vOkhw;W 

khjpupf;F xU gaDs;s khw;wPl;il toq;FfpwJ: 

1. Kiwrhu; khjpupahdJ Nkw;nfhs;tJ vspjhdJ. vdNt 

vspa vOkhw;W khjpup kw;Wk; gil vOkhw;W khjpupfis 

tpl fsg;gzpahsu;fshy; njupT nra;ag;gLk; tOfspy; 

Fiwthf fhzg;gLk;. Fwpg;ghf ey;y rl;lfk; xd;W 

fpilf;fhjtplj;J MFk;.  
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2. vspa vOkhw;W khjpup toq;Ftij tpl Kiwrhu; 

khjpupahdJ xU myF tpiyf;F mjpf jftiy toq;f 

KbAk;.  

vspa vOkhw;W khjpupia tpl Kiwahd khjpupahdJ xU 

myF tpiyf;F mjpfkhd jfty;fis toq;FfpwJ. xU 

Kiwahd khjpup nghJthf KO Fbj;njhifapYk; xNu 

khjpupahf gutpf; fhzg;gLfpd;wJ> ,jdhy; xU vspa vOkhw;W 

khjpupapy; cs;s juTfspd; rkkhd msit tpl Fbj;njhif 

gw;wpa mjpfkhd jftiy toq;fyhk;.  

6.1 Fbj;njhif ,ilapd; kjpg;gPL 

xd;W my;yJ mjw;F Nkw;gl;l kf;fs; njhif gukhzq;fis 

kjpg;gpLtNj ngUk;ghyhd khjpup fzf;nfLg;gpd; Nehf;fkhFk;. 

khjpup ,ilapidg; x̅ gad;gLj;jp Kiwikahd khjpupapYs;s 

Fbj;njhifapd; ,ilapid μ kjpg;gpl KbAk;.  

Fbj;njhif ,ilapd; kjpg;gPL μ  

�̂� = �̅�𝑠𝑦 =  
1

𝑛
 ∑ 𝑥𝑖

𝑛
𝑖=1   

kjpg;gplg;gl;l khww;wpwd; �̅�𝑠𝑦 

𝑉�̂�𝑟(�̅�𝑠𝑦) =
𝑠2

𝑛
(

𝑁−𝑛

𝑁
)  

,ilapd; khww;wpwd; 

𝑉𝑎𝑟(�̅�) =
𝜎2

𝑛
(

𝑁−𝑛

𝑁−1
)  

�̅�𝑠𝑦 ,d; khww;wpwd; 

𝑉𝑎𝑟(�̅�𝑠𝑦) =
𝜎2

𝑛
[1 − (𝑛 − 1)𝜌]  

𝜌 vd;gJ xNu khjpupahd Kiwikahd khjpupapy; cs;s 

,uz;L myFfSf;fpilNa cs;s ,izTj;jd;ikf;fhd 

mstPL MFk;. 
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𝜌 MdJ 1 f;F neUq;fp ,Ue;jhy;> khjpupapy; cs;s $Wfs; 

midj;Jk; mstplg;gLk; Fzhjpraj;ijg; nghWj;J kpfTk; 

xj;jjhf ,Uf;Fk; kw;Wk; Kiwikahd khjpupahdJ vspa 

vOkhw;W khjpupia tpl khjpupapd; ,il mjpf khww;wpwidf; 

nfhLf;Fk;. 

ρ MdJ vjpu;kiwahf ,Ue;jhy;> vspa vOkhw;W khjpupia 

tpl Kiwikahd khjpup rpwe;jjhff; fUjg;gLk;. 

ρ MdJ O kw;Wk; N f;F neUq;fpajhf kpf ngupajhf 

,Ue;jhy;> Kiwikahd khjpupahdJ vspa vOkhw;W khjpupf;F 

rkkhdjhff; fhzg;gLk;. 

cjhuzk; : Copau;fspd; vz;zpf;if kw;Wk; Cjpak; Nghd;w 

khwpfs; gw;wpa tUlhe;j juTfis Nrfupg;gjd; %yk; ehl;by; 

cw;gj;jpj; ifj;njhopy;fspd; nray;jpwd; Fwpj;j gy;NtW 

Fwpfhl;bfs; kj;jpa murplk; fhzg;gLfpd;wJ. epiyahd 

ifj;njhopy;Jiw gy;tifik  mikg;G cw;gj;jpj; 

ifj;njhopiy 79 FOf;fshfg; gpupf;fpwJ. Kiwikahf 

Nju;e;njLf;fg;gl;l 16 ifj;njhopy;Jiw FOf;fspd; khjpup 

kw;Wk; RUf;fkhd jfty;fs; fPNo cs;s ml;ltizapy; 

jug;gl;Ls;sd.  

 n Mean Std 

1987 Employees 16 122.1 111.4 

1991 Employees 16 114.7 109.1 

1987 Payroll 16 3331 3127 

1991 Payroll 16 3704 3230 

E91 – E87 16 -7.36 10.95 

 

,e;jj; jfty;fisg; gad;gLj;jp gpd;tUk; tpdhf;fSf;F 

tpilaspf;Ff. 
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1. kjpg;gPl;bd; tO kw;Wk; ek;gpf;if kl;lk; 95%  Mff; 

fhzg;gLk; NghJ 1987 ,w;fhd xU ifj;njhopy;Jiw 

FOtpd; ,ilapid fzpg;gpLf. 

2. kjpg;gPl;bd; tO kw;Wk; ek;gpf;if kl;lk; 95% Mff; 

fhzg;gLk; NghJ 1991 ,w;fhd xU ifj;njhopy;Jiw 

FOtpd; ,ilapid fzpg;gpLf. 

3. kjpg;gPl;bd; tO kw;Wk; ek;gpf;if kl;lk; 95% Mff; 

fhzg;gLk; NghJ 1991 ,w;Fk; 1987 ,w;Fk; ,ilapyhd 

Copau;fspd; tpj;jpahrkhd ,ilapidf; fzpg;gpLf.  

xU ifj;njhopy;Jiw FOtpd; ,ilapid fzpg;gpLf. 

1987 kw;Wk; 1991y; fhzg;gLk; Copau;fspd; vz;zpf;if 

rkkhdjh vd;W $w KbAkh? 

The payroll mean in 1987 is �̅�𝑠𝑦 = 3331 

            𝑉�̂�𝑟(�̅�𝑠𝑦) =
𝑠2

𝑛
(

𝑁−𝑛

𝑁
) =  

31272

16
(

79−16

79
) =

487,359.278 

         𝐵 = 2√𝑉�̂�𝑟(�̅�𝑠𝑦) = 2√487,359.278 = 1396.222           

   95% CI is:  �̅�𝑠𝑦  ∓ 𝐵 = 3331 ∓ 1396.222    

6.2 nkhj;j Fbj;njhifapd; kjpg;gPL  

nkhj;j Fbj;njhifapd; kjpg;gPL vd;gJ Fbj;njhifapYs;s 

nkhj;j myFfspd; N gw;wpa mwpT vd;gjhFk;. Fbj;njhif 

msT N vd;gJ gy eilKiwr; #o;epiyfspy; 

fhzg;gLtjpy;iy. 

,jid gpd;tUk; rkd;ghl;bidg; gad;gLj;jp nkhj;j   ,id 

kjpg;gpl KbAk;.  

          �̂� = 𝑁�̅�𝑠𝑦 
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 ,d; khww;wpwd;   

𝑉�̂�𝑟(𝑁�̅�𝑠𝑦) =  𝑁2𝑉�̂�𝑟(�̅�𝑠𝑦) = 𝑁2 (
𝑠2

𝑛
) (

𝑁−𝑛

𝑁
)  

NkYs;s cjhuzj;ijg; gad;gLj;jp gpd;tUtdtw;iwf; 

fhz;f.   

1. 1987 ,y; nkhj;j Copau;fspd; vz;zpf;ifapid 

kjpg;gpLf. 79 cw;gj;jpj; ifj;njhopy;fspy; cs;s 

Fbj;njhiff;fhd 95% ek;gpf;if kl;lk; kw;Wk; 

kjpg;gPl;bw;fhd tO vd;gtw;iw fzpg;gpLf.  

2. 1991 ,y; nkhj;j Copau;fspd; vz;zpf;ifapid 

kjpg;gpLf. 79 cw;gj;jpj; ifj;njhopy;fspy; cs;s 

Fbj;njhiff;fhd 95% ek;gpf;if kl;lk; kw;Wk; 

kjpg;gPl;bw;fhd tO vd;gtw;iw fzpg;gpLf.  

3. 1991 ,y; nkhj;j Cjpaq;fis kjpg;gpLf. 79 cw;gj;jpj; 

ifj;njhopy;fspy; cs;s Fbj;njhiff;fhd 95% 

ek;gpf;if kl;lk; kw;Wk; kjpg;gPl;bw;fhd tO vd;gtw;iw 

fzpg;gpLf.  

6.3 Fbj;njhif tpfpjrkd; 

xU Gydha;thsu; Fbj;njhif tpfpjrkid kjpg;gpLtjw;F xU 

Kiwikahd khjpupapypUe;J juitg; gad;gLj;j tpUk;Gfpwhu;. 

cjhuzkhf> tutpUf;Fk; gj;jpu ntspaPl;bw;F Mjuthf 

gjpTnra;ag;gl;l thf;fhsu;fspd; tpfpjj;ij jPu;khdpf;f> 

Gydha;thsu; thf;fhsu; gjpT gl;baypy; ,Ue;J xU 1,y; 

,Ue;J k Kiwikahd khjpup. 

Kiwikahd khjpupapypUe;J ngwg;gl;l Fbj;njhif 

tpfpjrkdpd; p MdJ �̂�𝑠𝑦 vdf; Fwpf;fg;gLfpwJ. vspa 

vOkhw;W khjpupapy; cs;sijg; Nghy> �̂�𝑠𝑦 ,d; gz;Gfs; khjpup 

,ilf;F �̅�𝑠𝑦 ,izahditahff; fhzg;gLk;> mjhtJ 

mstPLfs; gpd;tUkhW tiuaWf;fg;gl;L khjpup nra;ag;gl;l ith 
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myfhdJ Fwpg;gpl;l gz;ig nfhz;bUf;ftpy;iy vd;why; xi = 

0 vd;Wk;> Fwpg;gpl;l gz;ig nfhz;bUe;jhy; xi = 1 vd;Wk; 

fhzg;gLk;. �̂�𝑠𝑦 kjpg;gPL vd;gJ khjpupapypUe;J 0 kw;Wk; 1 

kjpg;Gfspd; ruhrup vdg;gLk;.  

Fbj;njhif tpfpjrkd; P :  

�̂�𝑠𝑦 =  �̅�𝑠𝑦 =
1

𝑛
 ∑ 𝑥𝑖

𝑛
𝑖=1   

�̂�𝑠𝑦 ,d; khww;wpwd; :  

𝑉�̂�𝑟(�̂�𝑠𝑦) =
𝑝𝑠𝑦�̂�𝑠𝑦

(𝑛−1)
(

𝑁−𝑛

𝑁
)  

gj;jpu ntspaPl;bw;F Kd;nkhopag;gl;l thf;fhsu;fspd; 

tpfpjj;ij kjpg;gpLtjw;F thf;fhsu; gjpT gl;baypy; ,Ue;J 1 

,y; 6 Kiwikahd khjpup xd;W ngwg;gLfpwJ. 

Fbj;njhifapy; mt;tg;NghJ Vw;gLk; khWghl;lhy; khjpupapd; 

KbTfs; ghjpf;fg;glhky; ,Ug;gij cWjpg;gLj;j gy;NtW 

vOkhw;W njhlf;f Gs;spfs; gad;gLj;jg;gLfpd;wd. ,e;jj; 

Nju;jYf;F Ke;ija fUj;Jf;fzpg;gpd; Fwpaplg;gl;l KbTfs; 

gpd;tUkhW ml;ltizapy; jug;gl;Ls;sd. Kd;nkhopag;gl;l 

gj;jpu ntspaPl;bw;F Mjuthf gjpTnra;ag;gl;l 5775 (N=5775) 

thf;fhsu;fspd; tpfpjj;ij kjpg;gpLf. tpfpjrkdpw;fhd 95% 

ek;gpf;if kl;lk; kw;Wk; tO vd;gtw;iw fzpg;gpLf.  

 

 

     Voters                Response 

xi 

4 1 

10 0 

16 1 
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⋮ ⋮ 

5766 0 

5772 1 

 

∑ xi = 652

962

𝑖=1

 

�̂�𝑠𝑦 =  
1

𝑛
∑ 𝑥𝑖

𝑛

𝑖=1

=  
1

962
 652 = 0.678 

�̂�𝑠𝑦 =  �̅�𝑠𝑦 =
1

𝑛
 ∑ 𝑥𝑖

𝑛

𝑖=1

 

n = 6  gl;bay; 

N = 5775 

x = 
5775

6
 

n= 962 

rhj;jpakw;wJ  = 962-652 = 310 

�̂�𝑠𝑦 =
652

962
 

�̂�𝑠𝑦 = 0.678 ruhrup ,il 

�̂�𝑠𝑦 = (1-p) 

= 0.32 

𝑉�̂�𝑟(�̂�𝑠𝑦) =
�̂�𝑠𝑦�̂�𝑠𝑦

(𝑛 − 1)
(

𝑁 − 𝑛

𝑁
) 

𝑉�̂�𝑟(�̂�𝑠𝑦) =
. 678 𝑥 .032

(962 − 1)
(

5775 − 962

5775
) 
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0.00023 x 0.84 

= 0.0002 

= √.0002 

= 0.014 

 

𝐵 = 2√𝑉𝑎𝑟(�̅�𝑠𝑦)  

𝐵 = 2√0.002  

= 2 x 0.014 

=0.028 

95%  kjpg;gpl;l ,il 

,il .678 

B = 0.028 

LL = �̅� - B =    0.678 – 0.028  

 UL = �̅� + B = 0.678 + 0.028 

P = 0.5 

P = rhj;jpakhdJ/n 

0.5 = 652 / n 

.5 n = 652 

n = 652/.5 
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= 1304  

khjpup msitj; njupT nra;jy;  

,g;NghJ B myFfSf;Fs; μ I kjpg;gpl Njitahd 

mtjhdpg;Gfspd; vz;zpf;ifiaj; jPu;khdpg;Nghk;. Njitahd 

khjpup msT n f;fhd gpd;tUk; rkd;ghl;ilj; jPu;g;gjd; %yk; 

fz;lwpag;gLfpwJ: 

𝐵 = 2√𝑉𝑎𝑟(�̅�𝑠𝑦)  

NkNy cs;s rkd;ghl;bw;fhd jPu;T 2  kw;Wk;  ,uz;ilAk; 

cs;slf;fpaJ> n I jPu;f;f ,J njupe;jpUf;f Ntz;Lk;. ,q;Nf 

n vspa vOkhw;W khjpupia kjpg;gpLtjw;F 𝑉𝑎𝑟(�̅�) =
𝜎2

𝑛
(

𝑁−𝑛

𝑁−1
) 

nra;Kiw gad;gLj;jg;gLfpwJ.  

tO kjpg;gPl;bd; kPJ gpizf;fg;gl;l B cld; μ I kjpg;gpLtjw;F 

Njitahd khjpup msT:  

𝑛 =  
𝑁𝜎2

(𝑁−1)𝐷+ 𝜎2     ,q;F 𝐷 =  
𝐵2

4
  

 

xU ngupa gad;ghl;L epWtdj;jpd; epu;thfkhdJ> ruhrup fhy 

mtfhrj;jpy; cs;s gw;Wr;rPl;Lfs; fhyhtjpahfpd;wd. Fwpj;j 

epWtdj;jpy; N=2500 fhyhtjpahd thbf;ifahsu; 

fzf;Ffspd; gl;baypypUe;J Kiwikahd khjpup Kiwapy; 

vLf;fg;gLf;fpd;wJ. ,NjNghd;W Ke;ija Mz;L elj;jg;gl;l 

fzf;nfLg;gpy;> khjpup khww;wpwd; s2 = 100 ehl;fs; vd 

fz;lwpag;gl;lJ.  I kjpg;gpLtjw;Fj; Njitahd khjpup 

msitj; jPu;khdpf;fTk;> B = 2 ehl;fspd; tO kjpg;gpg;gLfpd;wJ. 

 

,q;F khjpup msT 𝜎2 I 𝑠2 f;F gjpyhf kjpg;gplg;gLfpwJ.  
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𝐷 =  
𝐵2

4
=  

4

4
= 1  

𝑛 =  
2500(100)

(2500−1)1+ 100
= 96.19  

,uz;L ehl;fSf;Fs;> epu;thfkhdJ ruhrupahf 97 fzf;Ffis 

kjpg;gpl Ntz;Lk;.  

Fwpg;G: msT B ,d; tO kjpg;gPl;bd; mbg;gilapy; 

kjpg;gpLtjw;Fj; Njitahd khjpup msitj; jPu;khdpf;f> NkNy 

toq;fg;gl;l njhlu;Gila Kiwiag; gad;gLj;JfpNwhk;.  

B myFfSf;Fs; p I kjpg;gpLtjw;Fj; Njitahd khjpup 

msT> vspa vOkhw;W khjpupapd; fPo; p I kjpg;gpLtjw;fhd 

khjpup msT Kiw; gad;gLj;jp fz;lwpag;gLfpwJ.  

tO kjpg;gPl;bd; kPJ B cld; gpizf;fg;gl;l p I kjpg;gpLtjw;F 

Njitahd khjpup msT:  

𝑛 =  
𝑁𝑝𝑞

(𝑁−1)𝐷+ 𝑝𝑞
     where 𝐷 =  

𝐵2

4
.  

xU eilKiw R+o;epiyapy;> p ekf;Fj; njupahJ. xU 

kjpg;gplg;gl;l ngWkjpAld; p I kPs;itg;gjd; %yk; 

Njhuhakhd khjpup msitf; fz;lwpayhk;. p I kjpg;gpLtjw;F 

Kd; jfty; ,y;iy vd;why;> p =  0.5 %yk; goikahd khjpup 

msitg; ngwyhk;.  

cjhuzk;: xU tpsk;gu epWtdk; xU Gjpa cw;gj;jpf;fhd 

tpsk;gu gpur;rhuj;ijj; njhlq;FfpwJ. thbf;ifahsu; 

Vw;Wf;nfhs;tijj; jPu;khdpf;f xU rpwpa Fbj;njhifapy; 

rhj;jpakhd thbf;ifahsu;fis khjpupahff; nfhs;s epWtdk; 

tpUk;GfpwJ. jdpg;gl;l Neu;fhzYld; njhlu;Gila rpy 

nryit mfw;w> Gydha;thsu;fs; r%fg; gjpNtl;by; 

gl;bayplg;gl;l N = 5000 ngau;fspypUe;J xU Kiwikahd 

khjpupia ,af;fTk;> njhiyNgrp Neu;fhzy;fs; %yk; juit 
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Nrfupf;fTk; KbT nra;jdu;. p kjpg;gpLtjw;Fj; Njitahd 

khjpup msitj; jPu;khdpf;fTk;. B=0.03 mstpd; tOtpd; 

mbg;gilapy; tpfpjkhff; fhzg;gLfpd;wJ. 

gapw;rp tpdhf;fs; 

1. xU Fwpg;gpl;l epWtdj;jpd; epu;thfk; Gjpa KjyPl;Lf; 

nfhs;iff;F Mjuthd Copau;fspd; tpfpjj;ij 

kjpg;gpLtjpy; Mu;tkhf cs;sJ. xU Fwpg;gpl;l Ntiy 

ehspd; Kbtpy; fl;blj;ij tpl;L ntspNaWk; 

Copau;fsplkpUe;J A 1y; ,Ue;J 10 Kiwikahd 

khjpup ngwg;gLfpwJ. 

 

 

 

a. Gjpa nfhs;iff;F Mjuthd p tpfpjj;ij kw;Wk; 

kjpg;gPl;bd; tO vd;gtw;iw kjpg;gplTk;;. N=5000  

Employee 

sampled 

Response 

3 

13 

23 

. 

. 

. 

4993 

1 

0 

1 

. 

. 

. 

1 

 

∑ 𝑦𝑖 = 380

500

𝑖=1
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b. (a) ,y; Nfhbl;Lf; fhl;lg;gl;Ls;s R+o;epiyf;F> p 

0.03 myFf;Fs; kjpg;gpLtjw;Fj; Njitahd 

khjpup msitj; jPu;khdpf;fTk;. ve;j tifahd 

Kiwikahd khjpupia ,af;f Ntz;Lk;? 

 

2. xU njhopy;Jiw epWtdj;jpd; juf; fl;Lg;ghl;Lg; gpupT> 

xU xd;W$lypy; ,Ue;J tUk; 12-mTd;]; Nfd;fspy; 

epug;gg;gLk; ruhrup msit kjpg;gpLtjw;F Kiwikahd 

khjpupiag; gad;gLj;JfpwJ. mjDld; cs;s 

ml;ltizapy; cs;s juT> xNu ehspy; cw;gj;jpapd; 

1,y; ,Ue;J 50 Kiwahd khjpupiaf; Fwpf;fpwJ. 

a. kjpg;gPl;bd; tO kw;Wk; μ I kjpg;gplTk; N=1500  

 

Amount of fill (in ounces) 

12.00 11.97 12.01 12.03 12.01 11.80 

11.91 11.98 12.03 11.98 12.00 11.83 

11.87 12.01 11.98 11.87 11.90 11.88 

12.05 11.87 11.91 11.93 11.9 11.89 

11.75 11.93 11.95 11.97 11.93 12.05 

11.85 11.98 11.87 12.05 12.02 12.04 

 

b. (a) ,d; juitg; gad;gLj;jp μ f;F 0.025 myFf;Fs; 

kjpg;gpLtjw;Fj; Njitahd khjpup msitj; jPu;khdpf;f>  
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