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f.ngh.j (cau; ju)g; guPl;ir - 2020
31 - tzpfg;Gs;sptpgutpay;

(gioa ghlj;jpl;lk;)

Gs;sp toq;Fk; tpjk;

 ,J ,uz;L gFjpfisf; nfhz;lJ. gFjp xd;wpd; ehd;F tpdhf;fspy; VNjDk; ,uz;L 
tpdhf;fSf;Fk; gFjp II ,y; cs;s 4 tpdhf;fspy; VNjDk; ,uz;L tpdhf;fSf;Fkhf nkhj;jk; 5 
tpdhf;fSf;F guPl;rhj;jpfs; tpil vOj Ntz;Lk;. xU tpdhTf;F 20 Gs;spfs; tPjk; gj;jpuk; II w;F 
nkhj;jk; 100 Gs;spfs; toq;fg;gLk;. 

● gj;jpuk; I f;F  50 x 1 = 50 Gs;spfs;
   
● gj;jpuk; II f;F  5 x 20 = 100 Gs;spfs;

 ,Wjpg;Gs;sp fzf;fply;
  
 ,Wjpg;Gs;spfs;  50 £ 100 { 2  ¡ 100
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tpilj;jhs;fSf;Fg; Gs;spaply; - nghJ El;g Kiwfs;

 tpilj;jhs;fSf;Fg; Gs;spapLk; NghJk;> Gs;spg;gl;baypy; Gs;spfisg; gjpAk; NghJk; Xu; mq;fPfupf;fg;gl;l Kiwiaf; 

filg;gpbj;jy; fl;lhakhdjhFk;. mjd;nghUl;L gpd;tUk; Kiwapy; nraw;glTk;.

 1. tpilj;jhs;fSf;Fg; Gs;spapLtjw;F rptg;G epw Fkpo;Kid Ngdhit gad;gLj;jTk;.

 2. rfy tpilj;jhs;fspdJk; Kjw;gf;fj;jpy; cjtpg; guPl;rfupd; FwpaPl;nlz;izf; Fwpg;gplTk;. ,yf;fq;fs; 

vOJk;NghJ njspthd ,yf;fj;jpy; vOjTk;.

 3. ,yf;fq;fis vOJk;NghJ gpiofs; Vw;gl;lhy; mtw;iwj; jdpf;Nfhl;bdhy; fPwptpl;L> kPz;Lk; gf;fj;jpy; rupahf 

vOjp> rpw;nwhg;gj;ij ,lTk;.

 4. xt;nthU tpdhtpdJk; cggFjpfspd; tpilfSf;fhf ngw;Wf;nfhz;l Gs;spia gjpAk; NghJ me;j 

tpdhg;gFjpfspd; ,Wjpapy;     ,d; cs; gjpaTk;. ,Wjpg; Gs;spia tpdh ,yf;fj;Jld;    ,d; cs; gpd;dkhfg; 

gjpaTk;. Gs;spfisg; gjptjw;F guPl;rfu;fSf;fhf xJf;fg;gl;l epuiy cgNahfpf;fTk;.

  cjhuzk; - tpdh ,y 03

  (i) .........................................................................................

    .........................................................................................

    .........................................................................................

  (ii) .........................................................................................

    .........................................................................................

    .........................................................................................

  (iii).........................................................................................

    .........................................................................................

    .........................................................................................

    03     (i)   4    (ii)   3    (iii)  3        10

            5        5      5        15

 gy;Nju;T tpilj;jhs; (Jisj;jhs;)

 1. f.ngh.j.(c. ju) kw;Wk; jfty; njhopEl;gg; guPl;irf;fhd Jisj;jhs; jpizf;fsj;jhy; toq;fg;gLk;. rupahf 
Jisaplgl;L mj;jhl;rpg;gLj;jpa Jisj;jhs; jq;fSf;F fpilf;fg;ngWk;. mj;jhl;rpg;gLj;jpa Jisj;jhisg; 
gad;gLj;JtJ guPl;rfupd; flikahFk;.

 2. mjd; gpd;du; tpilj;jhis ed;F guprPypj;Jg; ghu;f;fTk;. VjhtJ tpdhTf;F> xU tpilf;Fk; mjpfkhf Fwpapl;bUe;jhNyh> 
xU tpilf;fhtJ Fwpaplg;glhkypUe;jhNyh njupTfis ntl;btplf;$bajhf Nfhnlhd;iwf; fPwTk;. rpy Ntisfspy; 
guPl;rhu;j;jp Kd;du; Fwpg;gpl;l tpilia mopj;Jtpl;L NtW tpilf;Ff; Fwpapl;bUf;f KbAk;. mt;thW mopj;Js;s NghJ 
ed;F mopf;fhJ tpl;bUe;jhy;> mt;thW mopf;fg;gl;l njuptpd; kPJk; NfhblTk;.

 3. Jisj;jhis tpilj;jhspd; kPJ rupahf itf;fTk;. rupahd tpilia  milahsj;jhYk; gpioahd tpilia 
milahsj;jhYk; ,Wjp epuypy; milahskplTk;. rupahd tpilfspd; vz;zpf;ifia mt;tt; njupTfspd; ,Wjp 
epiuapd; fPo; mj;Jld; mtw;iw $l;b rupahd Gs;spia cupa fl;lj;jpy; vOjTk;. 
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fl;likg;G fl;Liu tpilj;jhs;fs;

 1. guPl;rhu;j;jpfshy; tpilj;jhspy; ntWikahf tplg;gl;Ls;s ,lq;fisAk;> gf;fq;fisAk; FWf;Ff; Nfhbl;L 

ntl;btplTk;. gpioahd nghUj;jkw;w tpilfSf;Ff; fPo; NfhblTk;. Gs;sp toq;ff;$ba ,lq;fspy;  

milahskpl;L mjidf; fhl;lTk;.

 2. Gs;spfis Xtyz;l; fljhrpapd; ,lJ gf;fj;jpy; Fwpf;fTk;.

 3. rfy tpdhf;fSf;Fk; nfhLj;j KOg; Gs;spia tpilj;jhspd; Kd; gf;fj;jpYs;s nghUj;jkhd ngl;bapDs; 

tpdh ,yf;fj;jpw;F Neuhf 2 ,yf;fq;fspy; gjpaTk;. tpdhj;jhspy; cs;s mwpTWj;jypd; gb tpdhf;fs; njupT 

nra;ag;gly; Ntz;Lk;. vy;yh tpdhf;fspdJk; Gs;spfSk; Kjy; gf;fj;jpy; gjpag;gl;l gpd; tpilj;jhspy; Nkyjpfkhf 

vOjg;gl;bUf;Fk; tpilfspd; Gs;spfspy; Fiwthd Gs;spfis ntl;b tplTk;.

 4. nkhj;j Gs;spfis ftdkhf $l;b Kd; gf;fj;jpy; cupa $l;by; gjpaTk;. tpilj;jhspy; toq;fg;gl;Ls;s 

tpilfSf;fhd Gs;spia kPz;Lk; guprPypj;j gpd; Kd;dhy; gjpaTk;. xt;nthU tpdhf;fSf;Fk; toq;fg;gLk; 

Gs;spfis cupa tpjj;jpy; vOJTk;. 

Gs;spg;gl;bay; jahupj;jy;

 ,k;Kiw rfy   ghlq;fSf;Fkhd ,Wjpg;Gs;sp FOtpDs;  fzpg;gplg;glkhl;lhJ.  ,J jtpu xt;nthU tpdhg; 

gj;jpuj;Jf;Fkhd ,Wjpg;Gs;sp jdpj;jdpahf Gs;spg;gl;baypy; gjpag;gl Ntz;Lk;. gj;jpuk; I w;fhd gy;Nju;T tpdhg;gj;jpuk; 

kl;Lk; ,Ug;gpd; Gs;spfs; ,yf;fj;jpYk; vOj;jpYk; gjpag;gl Ntz;Lk;. 51 rpj;jpug; ghlj;jpw;Fupa I, II, kw;Wk; III Mk; 

tpdhg;gj;jpuq;fSf;Fupa Gs;spfis jdpj;jdpahf Gs;spg;gl;baypy; gjpe;J vOj;jpYk; vOJjy; Ntz;Lk;.
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31 tzpfg; Gs;sptpgutpay;
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31 - tzpfg; Gs;sptpgutpay;

   tpdhf;nfhj;jpid Kw;Nrhjid nra;jy;

   xU khjpup fs Ma;tpw;F gad;gLj;Jtjw;F jahupf;fg;gl;l tpdhf;nfhj;jpid rup nra;Ak; 

nra;Kiw  Kw;Nrhjid vdg;gLk;. cz;ikahd Ma;tpw;F tpdhf;nfhj;jpidf; nfhLg;gjw;F 

Kd;G FbapdJ xU rpwpa gFjpapdUf;F tpdhf;nfhj;jpidf; nfhLj;J mjdJ gytPdq;fis 

,dq;fhZk; Kfkhf ,r;Nrhjid nra;ag;gLfpd;wJ. ,r;NrhjidahdJ tpdhf;nfhj;jpd; 

tbtk;> cs;slf;fk;> tpsq;Fk; jd;ik> nrhw;gjq;fs;> vspikj;jd;ik> epug;g vLf;Fk; Neuk; 

Nghd;wit njhlu;ghf Nkw;nfhs;sg;gLk;. 

   Kw;Nrhjid %yk; ,dq;fhzg;glf;$ba %d;W FiwghLfs;

   1. Nfs;tpfspd; ju;f;fuPjpahd tupir

   2. njsptw;w Nfs;tpfs;

   3. gf;fr;rhu;ghd Nfs;tpfs;

   4. Gjpa Nfs;tpfs; Nru;f;fg;gl Ntz;Lkh?

   5. Nfs;tpfs; mfw;wg;gl Ntz;Lkh?

   tpdhf;nfhj;jpid jpUj;Jjy; ( rPuhf;Fjy; )

   g+uzg;gLj;jg;gl;l ( juT Nrfupf;fg;gl;l ) tpdhf;nfhj;jpid gFg;gha;Tf;F Kd;G rupahd jd;ik> 

njspthd jd;ik> ,irthd jd;ik> g+uzj;Jtj; jd;ik Nghd;wtw;iw jpUj;Jk; nra;Kiw 

MFk;. cz;ikahd fs Ma;tpd; ngWNgWfis Nrhjid nra;J jpUj;Jk; nra;Kiwapidf; 

Fwpf;Fk;.

   g+uzg;gLj;jg;gl;l tpdhf;nfhj;jpid jpUj;Jjy; %yk; ,dq;fhzf;$ba FiwghLfs;

   1. njsptw;w tpilfs;

   2. g+uzkw;w tpilfs;

   3. Jy;ypakw;w tpilfs;

   4. tof;fw;W Nghd gjpy;fs;

                        

  ahNjDk; khwp xd;Wf;Fupa tpNrl epiyiknahd;iw mjd; nghJ epiyikfSld; xg;gPl;L                      

uPjpahf ntspg;gLj;jpf; fhl;Ltjw;F xNu tiugpy; tiuag;gLk; tiuNg Kff;Fwpg;G tiuglk; MFk;.

  cjhuzk; : 

  Nkhl;lhu; tz;b cw;gj;jp nra;Ak; epWtdnkhd;W 2015 Mk; Mz;by; khjhe;j cw;gj;jpia 

ntspg;gLj;jpf; fhl;Ltjw;F Kff;Fwpg;G tiuig;glk; gad;gLj;jg;gLk;.
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  ,J xU tpNrl tif tiughFk;. ,t; tisap tpahghu epWtdq;fSf;F kpfTk; gaDilajhf 

cs;sJ. ,t;tisap gpd;tUk; %d;W tisapfis nfhz;Ls;sJ.

  1. Muk;gj; juT tisap

  2. jpul;L tisap

  3. mirAk; nkhj;j tisap

  ,jd; tbtk; gpd;tUkhW mikAk;

 

 

 cjhuzk; :

  xU tpahghu epWtdj;jpd; Mz;L 2018> 2019 ,w;Fupa tpw;gid ngWkhdq;fspd;  jsk;gy;fis 

njspthf ntspg;gLj;j z tisap gad;gLj;jg;gLk;. 

 

   NtWgl;l ehLfSf;fpilapy; my;yJ NtWgl;l fhyq;fSf;fpilapy; tUkhdg; guk;gypd; 

rkkpd;ikj; jd;ikapid mstpLtjw;F gad;gLj;jg;gLk; tiuG Nyhwd;]; tisap MFk;. 

,J ,yhgg; guk;gy;> $ypg; guk;gy; Nghd;w Vida khwpfspd; guk;giy xg;gpLtjw;Fg; 

gad;gLj;Jtu;.

   cjhuzk; :
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  - 450 NfhL rk tUkhd guk;giyf; Fwpf;fpwJ. A FOtpdJ Nyhud;]; tisap $Ljyhd 

tUkhd rkkpd;ik B FOTld; xg;gpLk; NghJ fhl;Lfpd;wJ.  Nyhwd;]; tisap rk tUikhdf; 

Nfhl;bypUe;J tpyfpr; nry;Yk; NghJ tUkhd rkkpd;ik mjpfupj;Jr; nry;tjidf; Fwpf;Fk;.  

  juT ml;ltizg;gLj;jypd; Nehf;fq;fs;

  1. mjpf vz;zpf;ifahd juTfis xU rpwpa gug;gpy; jpwd; kpf;fjhf ntspg;gLj;Jtjw;F

  2. juTfis ,yFthf tpsq;fpf; nfhs;tjw;F 

  3. juTfis trjpahf xg;gPL nra;tjw;F

  4. juTg; ghtidahsu;fs; Neubahf Njitahd juTfisg; gpupj;njLg;gjw;F

  5. Njitg;gLk; NghJ epiuf;fhd nkhj;jk;> epuYf;fhd nkhj;jk; vd;gtw;iwg; ngWtjw;F
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2016 2016

epue;juk; jw;fhypfk; nkhj;jk; epue;juk; jw;fhypfk; nkhj;jk;

nkhj;jk;

ngz;

Mz; 3200

300

3500

500

300

800

3700

600

4300

3150

150

3300

350

350

700

3500

500

4000

  A tFg;G khztu;fspd; vz;zpf;if  n ¡ 27

  B tFg;G khztu;fspd; vz;zpf;if  n ¡ 27

  Q
1
  ¡ n £ 1 tJ  juT    ¡ 27 £ 1

        4              4

            ¡ 7 tJ juT

  Q
2
  ¡ n £ 1 tJ  juT    ¡ 27 £ 1

        2              2

            ¡ 14 tJ juT

  Q
3
  ¡ 3 ( n £ 1 ) tJ  juT   ¡ 3 ( 27 £ 1 )

             4          4

            ¡ 21 tJ juT
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   tiuG :

   fzpj ghlj;jpy; ,U tiuGfspdJk; khztu;fspd; nrayilapd; xg;gPL

   tFg;G A khztu;fspd; fzpjghl Gs;spfSf;fhd guk;gy; tyJ Xuhakhf fhzg;gLk; mNj 

Ntis  tFg;G B khztu;fspd; fzpj ghl Gs;spfSf;fhd guk;gy; rkr;rPuhf fhzg;gLfpd;wJ. 

gvdNt tFg;G B khztu;fspd; nraw;ghL tFg;G A khztu;fspd; nraw;ghl;bid tpl rpwe;jJ 

vdf; $wKbAk;. 

B tFg;G

A tFg;G
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

$ypf; nfhLg;gdT Ntiyahl;fspd; 

vz;zpf;if (f)
tFg;ghapil rPuhf;fg;gl;l kPbwd;

60 - 69

70 - 79

80 - 89

90 - 99

100 - 109

110 - 129

130 - 189

8

10

15

16

10

8

3

10

10

10

10

10

20

60

8

10

15

16

10

4

0.5

Ntiyahl;fspd; vz;zpf;if

$ypf; nfhLg;gdT
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

   rpwe;j ruhrupnahd;wpd; gz;Gfs;

   1. rfy juTfisAk; gpujpepjpj;Jtg;gLj;jf;$bajhf ,Uj;jy;.

   2. Nkyjpf ml;ru fzpj nraw;ghLfSf;F gad;gLj;jf;$bajhf ,Uj;jy;.

   3. tpsq;Ftjw;F ,yFthf ,Uj;jy;;. 

   4. fzpg;gjw;F ,yFthf ,Uj;jy;.

   5. mjPj Gs;spfspdhy; ghjpf;fg;glhJ ,Uj;jy;.

   6. rfy juTfisAk; fzpg;gPl;by; cs;slf;Fjy;.

   7. jdpj;Jt ngWkhdkhf fhzg;gly;;.

  mstPL              gz;Gfs;

  ,il          jdpj;Jt ngWkhdk;> rfy juTfisAk; fzpg;gPl;by; 

cs;slf;Fk;. Mdhy; mjPj Gs;spfspdhy; ghjpg;gilAk;. 

  ,ilak;         jdpj;Jtg; ngWkhdk;> Nkyjpf fzpj fzpg;gPLfSf;F 

gad;gLj;jyhk;. Mdhy; rfy juTfisAk; fzpg;gPl;by; 

cs;slf;fhJ mj;Jld; mjPj Gs;spfspdhy; ghjpg;gilahJ.

  Mfhuk;         mjPj Gs;spfspdhy; ghjpg;gilahJ> Mdhy; rfy juT-

fisAk; fzpg;gPl;by; cs;slf;fhJ. mj;Jld; jdpj;Jt 

ngWkhdkhff; fhzg;glhJ.

   ngUf;fypil

   - xU juTj; njhFjpapy; cs;s juTfspd; ngUf;fj;jpd; n tJ %yk; ngUf;fypil MFk;.

   - X
1
, X

2
, ................X

n
 vd;gd juTj;njhFjpnahd;wpd; n ngWkhdq;fs; vdpd;> ngUf;fypil 

gpd;tUkhW tiuaWf;fg;gLk;. 

1 2 3. . ..........n
nGm X X X X=
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

   - r MdJ tUlj;jpw;fhd ruhrup tsu;r;rp tPjk; vd;f.

	 	 	 							MfNt	tUlhe;j	ruhrup	tsu;r;rp	tPjk;	¡	8¤

    ,uz;lhk; tUlj;Jld; xg;gpLk; NghJ Kjyhk; tUl khwy; Fzfk; Fiwthf cs;sJ 

MtNt Kjyhk; tUl khztu;fspd; nraw;wpwd; ,uz;lhk; tUl khztu;fis tpl               

mjpfkhf cs;sJ.

( )

9

9

9

100 1 200
100

1 2
100

log 1 log 2
100

9log 1 log 2
100

0.3010
log 1 0.0334

100 9

1 0.0334
100

1 1.08
100

1.08 1 0.08
100

8

r

r

r

r

r

r
Anhloy

r

r

r

 + = 
 

 + = 
 

 + = 
 
 + = 
 

 + = = 
 

+ =

+ =

= − =

=

Antilog

Kjyhk; Mz;L Gs;spfs; ,uz;lhk; Mz;L Gs;spfs;

ruhrup     50

epakkpy; S   10

khww;wpwd; 
Fzfk;   

60

15

X

CV = × =
10

100 20%
50

CV = × = 15
100 25%

60
× =
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  

Gs;spfs;

(N)

khzt.

vz; (f) 

eLg;Gs;sp

(x)

 U U2 fu fu2 f
c

0 - 9

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

6

8

10

12

20

25

10

9

100

4.5

14.5

24.5

34.5

44.5

54.5

64.5

74.5

-3

-2

-1

0

1

2

3

4

9

4

1

0

1

4

9

16

54

32

10

0

20

100

90

144

450

6

14

24

36

56

81

91

100

-18

-16

-10

0

20

50

30

36

92
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

 Key to symbols of formulae

  Mode :

 L   = Lower limit of Modal class	 ∆
1
   = Difference between the frequency of Mode containing class and the                                  

frequency of preceding class  (f
1
-f

0
)	 ∆

2
   = Difference between the frequency of Mode containing class and the                                   

frequency of succeeding class (f
1
-f

2
)

 C   = Width of the Modal class

 Median :

 L   = Lower boundary of the Median class

 N   = Total number of observations contained in the distribution.

 F
c
    = Cumulative Frequency of the preceding class to median class.

 f
m

    = Frequency of the Median class

 

 C   = Width of the Median class

 x     = Mean

 A   = Assumed mean

 U
i  

= (x_i-A)/C

 C   = Common width of an equal size class interval	 Σf
i
   = Total frequency of the distributions (Total number of observations                                     

containing in the distributions)

 S2    = Variance

 S   = Standard Deviation

 C   = Common width of an equal size class interval	 Σf
i  

= Total frequency (Total number of observations contained in the data set)
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  Mfhuk;               ,ilak;

   ,il               epak tpyfy; 

 

  KjyhtJ Xuhaf; Fzfk;         ,uz;lhtJ Xuhaf; Fzfk; 
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

   vjpu; xuhaj;ij nfhz;l guk;gy;      vjpu; Xuhak; cila guk;gy;

  ,yh];gpaupd; tpiyr;Rl;b gpd;tUk; #j;jpuj;jpd; %yk; fzpf;fg;gLfpwJ.

  ,r; Rl;bahdJ fhyq;fSf;fpilapy; tpiyapy; Vw;gLk; khw;wj;jpid kl;Lk; fhl;Lfpd;wJ.                        

njhifapy; Vw;gLk; khw;wk; ftdpf;fg;gltpy;iy. ,r; Rl;nlz; MdJ tpiy mjpfupg;gpd; mstpid 

kpifahf kjpg;gpLfpd;wJ. Vnddpy; xU nghUspd; tpiy mjpfupf;Fk; NghJ mg; nghUSf;fhd 

Nfs;tpj; njhif Nfs;tp tpjpg;gb FiwAk;. Vnddpy; Efu;Nthu; tpiy Fiwf;j nghUis  $Ljy-

hf nfhs;tdT nra;tu;.

  ,yh]gpau; tpiyr; Rl;nlz; mbahz;L njhifapid epiwahf gad;gLj;Jfpd;wJ. ,jdhy; 

,yh];gpau; tpiyr; Rl;nlz;zpd; njhFjp vz; (Nky;gFjp) fPo;gFjpiatpl mjpfkhf ,Uf;Fk;. 

MfNt ,yh];gpau; tpiyr;Rl;b tpiy khw;wj;jpid kpifahf kjpg;gpLfpd;wJ.

  gha;Nr tpiyr; Rl;naz; eilKiw Mz;Lj; njhifapid epiwahff; nfhz’L fzpf;fg;gLfpd;wJ.

  tpiy mjpfupf;Fk; NghJ eilKiwahz;bd; tpiy mb Mz;bd; tpiyia tpl mjpfkhf 

,Uf;Fk;. Nfs;tp tpjpapd;gb eilKiw Mz;by; Nfl;fg;gLk; njhif mbMz;L Nfl;fg;gLk; njh-

ifia tpl Fiwthf ,Uf;Fk;. Mdhy; gha;Nr #j;jpuj;jpd;gb eilKiw Mz;by; mbahz;by; 

Nfl;fg;gl;l njhifiaiNa Nfl;fg;gl;ljhf fzpg;gPl;by; gad;gLj;jg;gl;lJ. Mdhy; ,q;F 

ftdpf;fg;gl ntz;ba tplak; eilKiwahz;Lj;njhifNa mb Mz;bYk; gad;gLj;jg;gl;lJ.

  MtNt gFjpnaz; ngwkhdk; cz;ikahf ,Uf;f Ntz;ba ngWkhdj;jpYk; Fiwthf cs;sJ. 

,jw;F fhuzk; gha;Nr tpiyr;Rl;bapy; tpiy khw;wkhdJ Fiwj;J kjpg;gplg;gl;Ls;sjhFk;.
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

    Neu Gwkhw;Wr; Nrhjhid

 xU Rl;nlz;id fzpg;gjw;F gad;gLj;jg;gLfpd;w #j;jpuj;jpd; rupahf jd;ikapid 

rupghu;g;gjw;F Fisher My; mwpKfg;gLj;jg;gl;l Nrhjid Kiw Neu Gwkhw;Wr; Nrhjid 

MFk;.

 gpd;tUk; epge;jidia Rl;mlz;zpw;fhd #j;jpuk; G+u;j;jp nra;jhy; kl;LNk mr; #j;jpuk; 

rupahdjhf ,Uf;Fk;.

      P 
n|o 

x P 
o|n

 = 1

 xU Fwpj;j Rl;nlz; MdJ ,e;j epge;jidia g+u;j;jp nra;ahJ tpbd; mJ tOtpid 

nfhz;ljhf ,Uf;Fk;.
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  fhyj;njhlupd; Nghf;F

  xU fhyj;njhlu; jutpd; ePz;lfhyj;jpy; gbg;gbahf Vw;gl;l efu;tpid fhyj; njhlu; jutpd; Nghf;F 

vd;gu;. ,q;F Nghf;F vd;gJ nghJ Nghf;fpidNa Fwpf;fpd;wJ. mjhtJ ePz;lfhy ruhrupg; 

Nghf;fpid Fwpf;fpd;wJ. Nghf;F vd;gJ fhyj;njhlupd; ehd;F gpujhd $Wfspy; xd;W MFk;. ,g; 

Nghf;F $br; nry;tjhfNth my;yJ Fiwe;J nry;tjhfNth my;yj khwjjhfNth fhzg;glyhk;.

  miur;ruhrup Kiw

  xU fhyj;njhlu; fhy mbg;gilapy; ,U rkgq;Ffshf gpupf;fg;gLtjhf fUJf. xt;nthU                        

gFjpapd; ngWkjpfspd; $l;ly; ,il fzpf;fg;gl;L mit miur; ruhrupfs; vd miof;fg;gLk;. 

,r; ruhrupfis gad;gLj;jp ,r; rhrupg; Gs;spfspd; Clhf nry;Yk; xU Neu;Nfhl;bid kjpg;gpLjy; 

Nghf;fpid kjpg;gpLtjw;fhd xU KiwahFk;. ,jidNa miur;rhrup Kiw vd;gu;. ,e;j ,U 

miur;rhrup Gs;spfis ,izg;gjd; %yk; Nghf;FNfhL ngwg;gLk;.

  efUk; ruhrup Kiw

  xu Fwpf;f fhy ,ilntspf;fhd ngWkjpfspd; $l;ly; ,ilia mf;fhy ,ilntspapy; 

ikag;gFjpahf fUJf. ,t;thW njhlu;e;J tUk; gy fhy ,ilntspj; juTfSf;F $l;ly; ,il-

fis fzpj;J ngwg;gLk; ruhrup ngWkjpfis gad;gLj;jp Nghf;F NfhL tiuag;gLk;. ,j;ija 

nra;Kiw efuk; ruhrup Kiw vdg;gLk;. ,k;Kiw jsk;gy;fis Fiwj;J Nghf;fpid ,dq;fhz 

cjTk;. 

  ,jpy; ruhrupfs; MdJ jug;gl;l fhyj;njhlupd; KjyhtJ K juTfs; mLj;j K juTfs; vd;wthW 

vLf;fg;gl;L ruhrupfs; fzpf;fg;gLk;. mjhtJ y
1
, y

2
, ......, y

n
 vDk; fhyj;njhlupd; K  fhyj;jpw;fhd 

efUk; ruhrupfs; gpd;tUkhW: 

  Y
1
 + Y

2
 + ..... + Y

K
 ,  

  Y
2
 + Y

3
 + ...... + Y

K+1
 ,  

  Y
3
 + Y

4
 + ..... + Y

K+2
 , ............

  

  ,t;thW ruhrup xt;nthU fhyj;jz;bw;Fk; fzpf;fg;gLk;. ,t;thW fzpf;fg;gl;l ruhrupfspd;            

njhlu; efUk; ruhrupj; njhlu; vdg;gLk;.
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

fhyhz;L

 2018 Mk; Mz;bd; ehd;fhtJ fhyhz;bw;fhd vjpu;ghu;f;fg;gl;l tpw;gid

                    ¡ &gh 129611

                   

  

Mz;L Q
1

Q
2

Q
3

Q
4

2015

2016

2017

nkhj;jk;

ruhrup

gUtfhyr; Rl;b

233.3

77.7

79.7

320

106.7

109.4

315

105

107.6

302.5

100.8 - 390.0

103.3

6
100 50

12
× =

15
100 83.3

18
× =

25
100 100

25
× =

15
100 100

15
× =

15
100 100

15
× =

20
100 100

20
× =

30
100 120

25
× =

25
100 125

20
× =

27
100 90

30
× =

20
100 211.11

18
× =

30
100 120

25
× =

25
100 71.4

35
× =

77.7
400

390.2
×

106.7
400

390.2
×

105
400

390.2
×

100.8
400

390.2
×

100000
103.3

79.7
= ×

=
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  

  mYtyf vOJ tpidQu; 6 kzpf;Fg; gpd; 1 epkplk; gpe;jp Gwg;gl;lhy;> mtu; mYtyfj;jpw;F                   

gpuahzk; nra;a vLf;Fk; ruhrup Neuk; 0.8 epkplq;fspdhy; mjpfupf;Fk;.
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

         my;yJ

	 	 gpuahzk;	nra;a	vLj;j	Neu		khwypy;	89¤	j;jpid	tPl;bypUe;J		fhiy	MW	kzpf;Fg;	gpd;	Gwg;gl;L	

mYtyfj;jpw;F nry;y vLf;Fk; Neuj;jpdhy; tpsf;fg;gLfpd;wJ. vdNt gpw;nryT NfhL  kpfTk; 

nghUj;jkhdJ.

r2

r2=R2
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

 ];gpau;khd; ,izGf; Fzfk;          ngUf;fy; jpUg;g ,izGf; Fzfk;

 

  ];gpau;kd; ,izg;Gf; FzfKk;> fhy;gpau;rdp ngUf;fy; jpUg;g ,izGf; FzfKk; rkkhdit. 

,U eLtu;fSk; mtu;fSila Kbtpy; fzprkhd msT xj;Jg; Nghfpwhu;fs;. 

eLtu; A eLtu; A d d2 x y xy x2 y2

4

8

7

6

5

9

10

3

2

1

6

7

8

1

5

10

9

2

3

4

-2

1

-1

5

0

-1

1

1

-1

-3

4

1

1

25

0

1

1

1

1

9

44

4

8

7

6

5

9

10

3

2

1

55

6

7

8

1

5

10

9

2

3

4

55

24

56

56

6

25

90

90

6

6

4

363

16

64

49

36

25

81

100

9

4

1

385

36

49

64

1

25

100

81

4

9

16

385
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  gOJtpfpjk; 2% j;jpy; jpl;lk; xd;W 95 % Vw;Wf;nfhs; kl;lj;jpw;F kpfTk; neUq;fpajhf ,Uf;fpwJ. 

mNjNtis goJ tpfpjk; 7% j;jpy; jpl;lk; ,uz;L 5% Vw;Wf;nfhs; kl;lj;jpw;F neUq;fpajhf 

,Uf;fpwJ. ,e;j Njitg;ghLfs; ,uz;bidAk; G+u;j;jp nra;tjw;F xU jpl;lj;ij khj;jpuk; 

gupe;Jiuf;f KbahJ.

   kj;jpaNfhL    fPo; fl;Lg;ghl;L vy;iy     Nky; fl;Lg;ghl;L vy;iy

  vy;yh khjpupg; Gs;spfSk; fl;Lg;ghl;L vy;iyfspDs; fhzg;gLtjhy; nrad;Kiw fl;Lg;ghl;by; 

cs;sJ. 

  

100 0.09

9

CL np

CL

CL

=
= ×
=

( )3 1

100 0.09 3 100 0.09 0.91

9 3 8.19

9 3 2.86

9 3 8.58

0.42

LCL np np p

LCL

LCL

LCL

LCL

LCL

= − −

= × − × ×

= −
= − ×
= − ×
=

( )3 1

100 0.09 3 100 0.09 0.91

9 3 8.19

9 8.58

17.58

UCL np np p

UCL

UCL

UCL

UCL

= + −

= × + × ×

= +
= +
=

nkhj;jg; gOJfspd; vz;zpf;if

    90

10 x 100

    =   0.09

   = 

nkhj;j khjpup cUg;gbfspd; vz;zpf;if

 

P =
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  khjpupntsp

  xU vOkhw;W gupNrhjidapd; khjpupntsp vd;gJ mg;gupNrhjidapd; vy;yh rhj;jpakhd 

tpisTfis ( khjpup Gs;spfs; ) nfhz;l xU njhil MFk;. ,J toikahf S vd;w vOj;jhy; 

Fwpf;fg;gLk;. xU khjpup ntspapYs;s xt;nthU tpisTk; khjpup ntspapd; %yfk; vdg;gLk; 

my;yJ khjpup Gs;sp vdg;gLk;.

  cjhuzk; : 

  xU ehzaj;ij Rz;Lk; gupNrhjidapd; khjpup ntsp

  epfo;r;rpfs;

  epfo;jfT Nfhl;ghl;by; xU epfo;r;rp vd;gJ> xU vOkhw;W gupNrhjidapd; ( khjpup ntspapypUe;J 

ngwg;gl;l ) xd;W my;yJ mjw;F Nkw;gl;l ntspaPLfspd; njhil epfo;r;rp vdg;gLk;. ,jid khjpup 

ntspapd; cg njhil vd;Wk; $Wtu;.

  cjhuzk; : 

  xU Nfhlyw;w jhaf; fl;il vwpag;gLk; gupNrhjidapd; vz; nfhz;l Kfk; Nky; Nehf;fp tpoy;

  jk;Ks; GwePf;Fk; epfo;r;rpfs;

  xU epfo;r;rpapd; epfo;T kw;iwa epfo;r;rpapd; epfo;tpid (ghjpf;fhtpbd;) Gwe;js;Skhapd;> 

me;epfo;r;rpfs; jk;Ks; GwePf;Fk; epfo;r;rpfs; vdg;gLk;. 

  A, B vd;git khjpup ntsp S kPJ tiuaWf;fg;gl;Ls;s ahJk; ,U epfo;r;rpfs; vd;f. ,t;tpU 

epfo;r;rpfSf;Fk; nghJthd khjpupg;Gs;spfs; ,y;iy vdpd; mjhtJ A B∩ ≠∅   vdpd; A, B 

vd;gd jk;Ks; GwePf;Fk; epfo;r;rpfs; vdg;gLk;.

  cjhuzk; :

  xU ehzaj;ij Rz;Lk; gupNrhjidapy;

        - jiy tpOjy;

        - g+ tpOjy;

  vd;f. ,q;F A B∩ ≠∅  MfNt jiy tpOjy; epfo;Tk; g+ tpOjy; epfo;Tk; jk;Ks; GwePf;Fk; 

epfo;r;rpfs; MFk;.
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  $l;lhf xd;W Nru;e;J khjpup ntspia cUthf;Fk; epfo;r;rp

  epfo;r;rpfs; Nrhbaha; jk;Ks; GwePf;FtdthfTk;> mit xd;W Nru;e;J khjpup ntspia 

cUthf;FtdthfTk; ,Ug;gpd; me;epfo;r;rpfs; xd;W Nru;e;J khjpup ntspia cUthf;Fk; 

epfo;r;rpfs; vdg;gLk;. ,q;F ,U epge;jidfs; g+u;j;jp nra;ag;gl Ntz;Lk;.

  

  Mz;fs; - 10

  ngz;fs; - 5

  vOkhwhf 3 Ngu; njupT nra;ag;gLjy;

  P ( ruhrupahf 1 ngz; njupT nra;ag;gLjy; )  ¡ 

  

  

i jE S=
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

my;yJ
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  

 

  P ( rhjfk; ) 

  P ( rhjfk;  | Mz; )

   P ( vjpu;g;G | ngz; )

   

700

1000

7

10

=

=

( )
( )

250

1000
420

1000

250

420

25

42

P F m

P m

∩
=

=

=

=

( )
( )

130

1000
580

1000

130

580

13

58

P opp F

P F

∧
=

=

=

=
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

( )
0.7

P
A
=

( ) 0.3P B =

(
)

/

0.8

P
G
A
=

( )/ 0.2P G A =

( )/ 0.7P G A =

( )/ 0.3P G A =

( )
( )
( )
( )

/ 0.8

P / 0.7

0.7

0.3

P G A

G B

P A

P B

=

=

=

=

G

( ) ( ) ( ) ( ) ( )
( ) ( )( ) ( )( )
( )
( )

/ /

0.8 0.7 0.7 0.3

0.56 0.21

0.77

P G P G A P A G B P B

P G

P G

P G

= +

= +

= +

=

| |
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  njhFjp nraw;gLtjw;fhd epfo;jfT

  GJnjhFjp nraw;gLtjw;fhd epfo;jfT

{ } ( )
( )

{ } ( ) ( )
( ) ( ) ( ) ( )

{ } ( )( )

{ }

/

/ .
/

/ /

0.7 0.3
/

0.77

0.21 21
/

0.77 77

P B G
P B G

P G

P G B P B
P B G

P G A P A P G B P B

P B G

P B G

∧
=

=
+

=

= =

|

|

|

|

||

|

∩
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

    X = Fwpj;j rtu;f;fhuj;jpid nfhs;tdT nra;Ak; FLk;gq;fspd; vz;zpf;if

    vjpu;ghu;f;fg;gLk; Ma;thsu;fs;

   X = gOjhd nghUl;fspd; vz;zpf;if

      gOjhf ,Ug;gjw;fhd epfo;jfT

   P = cw;gj;jpahsupd; $w;W Vw;Wf;nfhs;sg;gLtjw;fhd epfo;ffT ( )P x= ≤
   

   epfo;jfT rhu;G

( ) ( ) ( )1515 0.2 0.8
x x

xP x C
−=

( ) ( ) ( ) ( )
( )
( )

2 0 1 2

2 0.0352 0.1319 0.2319

2 0.398

P x P x P x P x

P x

P x

≤ = = + = + =

≤ = + +

≤ =

15

0.1

n

p

=
= 2
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

   X = epkplj;jpw;F Mopg;gyiff;F tUk; njhiyNgrp miog;Gf;fspd; vz;zpf;if

       epkplj;jpw;F

   epfo;jfT rhu;G

   

  

   Fwpj;j jug;gl;l Neuj;jpy; rpy miog;Gf;fs; ,izf;fg;gl KbahJ ,Ug;gjw;fhd epfo;jfT : 

   X = 3 ehl;fspy; Fwpj;j gz;lj;jpw;fhd ehshe;j Nfs;tp

       

   3 ehl;fSf;fhd ruhrup Nfs;tp

  

   epfo;jfTr; rhu;G  

  

                    

  Fwpj;j	 fhyj;jpw;fhd	 Nfs;tpia	 g+u;j;jp	 nra;tjpy;	 95¤	 cWjpahf	 ,Uf;f	 Muk;gj;jpy;	 itj;jpUf;f	
Ntz;ba nghUl;fspd; msT ¡ 10

420

60
= =

( ) , 0,1,.........
!

e
P x x x

x

λλ−

= = =

( ) ( )
( )
( )

15 1 15

15 1 0.9975

15 0.0025

P x P x

P x

P x

> = − ≤

> = −

> =

2λ =
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

   x = kpd;rhuf; $wpd; tho;T fhyk;
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

   GtNrhd; guk;gYf;fhd nrt;td; mz;zsthf;fj;jpw;fhd epge;jidfs;
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  gilahf;fpa vOkhw;W khjpupnaLg;G

  xU FbahdJ Xupd gz;G mbg;gilapy; gy cg gpupTfshf ( gilfshf ) gpupj;J khjpup vLf;Fk; 
KiwahFk;. ,q;F xt;nthU gilapypUe;Jk; vspa vOkhw;W khjpup vLg;G %yk; khjpupfs; 
vLf;fg;gl;L> mit xd;W Nru;f;fg;gl;L khjpup cUthf;fg;gLk;.

  ed;ikfs;

  1. FbahdJ khjpupapdhy; ed;whf gpujpepjpj;Jtk; nra;ag;gLfpd;wJ.

  2. FbahdJ mjpf Xuhakhdjhf fhzg;gbd; ,k;Kiw kpfTk; nghUj;jkhdjhf ,Uf;Fk;.

  3. gy guty; jd;ikAs;s FbapypUe;J gpujpepjpj;Jtk; nra;aj;jf;f khjpupia vLf;ff; $bajhf 
,Uf;Fk;.

  4. khjpupnaLg;G tOthdJ Fiwthf ,Uf;Fk;.

  5. xt;nthU gilf;Fk; rhuhj kjpg;Gf;fis jahupf;f KbAk;.

  FiwghLfs;

  1. khjpupnaLg;G rl;lk; ,y;yhjtplj;J ,j;jifa khjpup vLg;G ,ayhjjhFk;.

  2. nryT> Neuk;> gzk; mjpfkhf Njitg;gLk;.

  3. gilahf;fk; rupahf nra;ag;glhtpl;lhy; ngWNgWfs; gpioahd Kbtpidj; juyhk;.

  nfhj;J khjpupnaLg;G

  - FbahdJ nfhj;Jf;fshf fhzg;gLk; NghJ ,k;Kiw gad;gLj;jg;gLk;. nfhj;Jf;fs; jk;Ks; 
XupdkhfTk;  cs;sf epiyapy; gy guty; jd;ikAilajhfTk; fhzg;gLk; NghJ ,k;Kiw 
gad;gLj;jg;gLk;.

   ( re;ijg;gLj;jy; Ma;Tfspy; ,k;Kiw mjpfkhf gad;gLj;jg;gLk;. )

  - ,j;jifa nfhj;Jf;fspy; xU my;yJ rpy nfhj;Jf;fs; njupT nra;ag;gl;L vspa vOkhw;W khjpup 
vLg;G Kiw %yk; khjpup njupT nra;ag;gLk;. ,k;Kiw %yk; khjpupg;G jpwid mjpfupj;J              
nryit Fiwf;f KbAk; vd nghJthf ek;gg;gLfpd;wJ. nfhj;Jf;fSf;fpilapy; khwy; 
FiwthfTk;> nfhj;Jf;fSf;Fs; khwy; mjpfkhf fhzg;glj;jf;f tifapy; khjpup vLf;fg;gl 
Ntz;Lk;.
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  ed;ikfs;

  1. kpfTk; nefpo;r;rpAs;s khjpup vLg;G Kiw

  2. nryT Fiwthd Kiw

  3. Fb ,aw;ifahf nfhj;Jf;fshf xOq;FgLj;jg;gl;bUg;gpd; khjpupnaLg;G rl;lk; Njit ,y;iy.

  FiwghLfs;

  1. kw;iwa khjpupnaLg;G El;gq;fSld; xg;gpLk; NghJ nrk;ik Fiwe;jjhf cs;sJ.

  2. khjpupnaLg;G tO mjpfk;

  3. khjpup NfhlyhdjhfTk; ,Uf;fyhk;.

  4. kw;iwa khjpupnaLg;G Kiwfis tpl ,k;Kiw $ba tOf;fisf; nfhz;bUf;fyhk;.

 

  gq;FtPj khjpupnaLg;G

   ,J xU epfo;jfT my;yhj khjpupnaLg;G MFk;. rpy gz;Gfs; mbg;gilapy; Fbapid 
tifg;gLj;jpa gpd; xt;nthU tifapypUe;Jk; jPu;khdpf;fg;gl;l vz;zpf;iffshf njupT 
nra;Ak; nra;KiwahFk;. Ma;T nra;Nthupd; tpUg;gj;jpw;F mika khjpup vLf;fg;gLk;.

   cjhuzk; :
   20 - 30 tajpw;F ,ilg;gl;ltu;fspy; 100 egu;fis njupT nra;jy;.

  ed;ikfs;

  1. nryT Fiwe;jJ.

  2. Neuj;jpid Nrkpf;f KbAk;. 

  3. Nkw;ghu;it nra;tJ ,yFthdJ.

  4. khjpupnaLg;Gr; rl;lk; Njitg;glhJ

  5. ,k; khjpup vLj;jy; KiwahdJ epfo;jfT khjpup vLj;jy; KiwfSld; xg;gpLk; NghJ                    

,yFthdJ.

  FiwghLfs;

  1. Fiwe;j jpl;gj;jpid cilaJ.

  2. jdpegu; tpUg;gj; njupT Nfhly; jd;ikf;F top tFf;fyhk;.

  3. Fiwe;j ek;gfj;jd;ik nfhz;lJ.

  4. epfo;jfT my;yhj khjpup vLg;G Kiwahifahy; khjpupnaLg;G tOit fzpg;gJ ,ayhJ.
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

   x = kpd;Fkpopd; tho;Tf; fhyk;

             A          B

   ,il      1600      1400

   khww;wpwd;    2002      1002

   khjpup gUkd; (n)   125      125

( )

( )

( )

( )
( )
( )

2 2 2 2

2 2
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200 100
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( )200,400A BX X− 

( )240A BP X X− ≥

( ) ( )
2 2

240 200

20
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

    Fb   = {8, 4, 2, 10, 5, 7}

    gUkd;  ¡ 6

    Fbapil ¡

    Fbkhww;wpwd;

8 4 2 10 5 7
ˆ

36

+ + + + +

( ) ( ) ( ) ( ) ( ) ( )2 2 2 2 2 2
8 6 4 6 2 6 10 6 5 6 7 6

6

4 4 16 16 1 1

6

− + − + − + − + − + −
=

+ + + + +
=

2 42
7

6
yσ = =
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

    khjpup gUkd; = n = 2 gpujp itg;gpd;wp 

  ( )E y y=   MfNt y   vd;gJ y  ,dJ Nfhlyw;w kjpg;ghd; MFk;. 

rhj;jpakhd

khjpupfs; 

yι tupirg;

gLj;jg;gl;l 
kPbwd; rhu;G

kPbwd;

yι f ι

yι ( )P yι ( )yP yι

(8, 4)

(8, 2)
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  Fb  { 8, 4, 2, 10, 5, 7 }

  Kiwik khjpupnaLg;G Kiw %yk; 

  Kiwik khjpupnaLg;G Kiw %yk; khjpupnaLg;G guk;gy;

  MfNt  y   MdJ Fbapil  y   ,dJ Nmfhlyw;w kjpg;ghd; MFk;. 

  MfNt Kiwik khjpupnaLg;G Kiw vspa vOkhw;W khjpupnaLg;Gld; xg;gpLk; NghJ jpwd; 
Fiwe;jJ MFk;. 

khjpupfs; y ( )P y

(8, 10)

(4, 5)

(2, 7)

9

4.5

4.5

1/3

1/3

1/3

y ( )P y

4.5

9

2/3

1/3

4.5 (2/3)

9 (1/3)

4.52

81

4.52 (2/3)

81 (1/3)

( )  y P y 2y ( )2    y P y

( ) ( )

( )

( ) ( )
( )
( )

  

2 1
4.5 9

3 3

1.5 2 3

3 3

6

E y y P y

E y

E y

E y

E y y

= ∑

   = +   
   

= +

= +

= =

( ) ( ) ( )

( ) ( ) ( ) ( )
( )
( )
( )

22

22

40.5 36

4.5

2.8

SR

SR

Var y E y E y

Var y y R y E y

Var y

Var y

Var y

 = −  
 = ∑ −  

= −

=

=

( ) ( )
sys SR

Var y Var y<

6
3

2
k

n
= = =
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  vspa fUJNfhs;

  xU Gs;sptpgu fUJNfhs; (H
0
 or H

1
) ehk; fUj;jpy; nfhs;Sk; vOkhw;W khwpapd; ( Fbapd; ) 

guk;giy g+uzkhf Fwpg;gplf;$bajhf ,Ug;gpd; mf;fUJNfhs; vspa fUJNfhs; vdg;gLk;.

  mf;fUJNfhs; fUj;jpy; nfhs;sg;gLk; guk;gypd; ( FbapdJ ) rhu;G tbtj;jpidAk;> vy;yh 

gukhdq;fsplj;J ngWkjpfisAk; Fwpg;gpl Ntz;Lk;. 

  fyitf; fUJNfhs;

  xU Gs;sptpguf; fUJNfhs; ehk; fUj;jpy; nfhs;Sk; vOkhw;W khwpapd; ( Fbapd; ) guk;giy 

g+uzkhf Fwpg;gplhtpbd; mf; fUJNfhs; fyitf; fUJNfhs; vdg;gLk;. 

  fUJNfhs; Nrhjidapd; tY

  #dpaf; fUJNfhs; ngha;ahf cs;s NghJ mjid epuhfupg;gjw;fhd epfo;jfT mr;Nrhjidapd; 

tY vdg;gLk;. ,jid gpd;tUkhW Fwpj;J tiuaWf;fyhk;.  

  ,q;F β   vd;gJ tOtif II epfo;tjw;fhd epfo;jfT. ,e;epfo;jfT H
1
 guk;gypy; ,Ue;J 

fzpf;fg;gLk;.

  mjptYthd khW epiyg; gpuNjrk;

  X gUkDila xU khWepiyg; gpuNjrj;jhy; (c) tiuaWf;fg;gl;l xU Nrhjidia fUJf. ,r; 

NrhjidahdJ xt;nthU vspa khw;Wf; fUJNfhSf;F vjpuhf mjp tYTil Nrhjidahf 

,Ug;gpd; mr;Nrhjid mjp tYTs;s Nrhjid vdg;gLk;.

  mjptYTs;s Nrhjidf;F njhlu;ghd khWepiyg; gpuNjrk; mjptYthd khWepiyg; gpuNjrjk; 

vdg;gLk;. xU Nrhjidapd; tY mjpfg;gbahf ,Ug;gpd; mr; Nrhjidapd; khWepiyg; gpuNjrk; 

mjp tYthd khW epiyg; gpuNjrk; vdg;gLk;.

  nghUSz;ik kl;lk; 

  nghUSz;ik kl;lk;       vd;w vOj;jpdhy; Fwpg;gplg;gLk;. ,J khWepiyg; gpuNjrj;jpd; gUkidf; 

Fwpf;Fk;. tOtif I epfo;tjw;fhd epfo;jfT nghUSz;ik kl;lk; vdg;gLk;. ,jid gpd;tUkhW 

tiuaWf;fyhk;.

α

[ ]  /    o oP reject H H is Trueγ = |α
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

  P ngWkjp

  P ngWkjp vd;gJ xU Nrhjid Gs;sp tpguj;jpd; xU mtjhdpf;fg;gl;l ngWkjpf;F njhlu;ghf p 

ngWkjp fzpg;gplg;gLk;. #dpa fUJNfhs; kWf;fg;gLtjw;F Njitahd Mf Fiwe;j epfo;jfT 

ngWkhdk; p ngWkjp MFk;.

tpgj;Jf;fspd; 

vz;zpf;if (X)

ehl;fs;
f

fx P(x) ( )300E P xι =

0

1

2

3

4

5

6

7

8

9

10

28

32

70

60

50

30

20

5

3

1

1

300

0

32

140

180

200

150

120

35

24

9

10

900

0.0498

0.1494

0.2240

0.2240

0.1680

0.1008

0.0504

0.0216

0.0081

0.0027

0.008

14.94 = 15

44.82 = 45

67.2 = 67

67.2 = 67

50.4 = 50

30.24 = 30

15.12 = 15

6.48 = 6

2.43 = 2

0.81 = 1

0.24 = 0

900
3

300

3

fx

f
λ

λ

∑
= = =
∑

=
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   T = 3

   H
o
  : mtjhdpf;fg;gl;l juTfs; GuNrhthd; guk;gypy; cs;sJ.

   H
1
  : mtjhdpf;fg;gl;l juTfs; GtNrhd; guk;gypy; guk;gypy;iy.

  Fwpg;G :

  kPbwd; epiuapy; 3 fyq;fspd; ngWkjpfs; 5 I tpl Fiwthf ,Ug;gjhy;> Gjpjhf ml;ltiz 

mikf;fg;gLfpd;wJ.

  2 2

6,0.05x x>  Mf ,Ug;gjhy; nghUSz;ik kl;lj;jpy; H
0
 fUJNfhs; kWf;fg;gLfpd;wJ. MfNt 

tpgj;Jf;fspd; vz;zpf;if GtNrhd; guk;gypid nfhz;bUf;ftpy;iy.

X

0

1

2

3

4

5

6

7

28

32

70

60

50

30

20

10

15

45

67

67

50

30

15

9

13

-13

8

-7

0

0

5

1

169

169

9

49

0

0

25

1

12.27

3.76

0.13

0.73

0

0

1.67

0.11

Oι Eι O Eι ι− ( )2
O Eι ι− ( )2

O E

E

ι ι
ι

−

2

2

6,0.05

18.67

. 1

. 8 1 1

. 6

12.6

TS

d f k M

d f

d f

Cv

χ

χ

= =
= − −
= − −
=

= =
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

      MdJ - 1.64 ,id tpl rpwpajhf ,Ug;gjhy; Ho MdJ 5% nghUz;ik kl;lj;jpy; 

epuhfupf;fg;gLfpwJ.. Nehia         Fzg;gLj;Jtjpy; rpfpr;ir Kiw jpwdpy;iy vd;w KbT 

ngwg;gLfpd;wJ.

  ( )TS CV>  Mf ,Ug;gjhy; H
0
 5 tPj nghUSz;ik kl;lj;jpy; kWf;fg;gLfpd;wJ. 

Recome Not Recome Total

Treatment

No Treatment

Total

70

220

290

130

80

210

200

300

500

1 2

1 1 2

:

:

oH

H

π π
π π

≥

<

2

1 2
0

1 2

0

0

70
1 0.35

200

220
0.73

300

70 220

500

290
0.58

500

P

P

n P
P

n n

P

P

= =

= =

=
+
+

=

= =

Z

( ) ( )

( )

( )

( )

1 2 1 2

0 0

1 2

1 1
1

0.35 0.73 0

1 1
0.58 0.42

200 300

0.35 0.73

0.58 0.42 0.0083

0.38
8.4

0.045

P P

P P
n n

π π− − −
∑ =

 
− + 

 
− −

∑ =
× +

−
∑ =

× ×

∑ = = −

Z

Z

Z
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   xU mtjhdj;jpdJ khjpupAU tbtk;  

   ,q;F 

 

      ¡ KOjse;j tpisT

      ¡ gupfupg;G tpisT

      ¡  vOkhw;W tO

      ¡ gupfupg;G ( cuk; )

      ¡ epyj;Jz;L

     

1,2..........

1, 2..........

x

j x

ι =
=

j j jyι ιµ γ ε= + +

µ
γι

j

ẑ

( )20,iε σ

jιε
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    fUJNfhs;

    H
1
 : Mff; Fiwe;jJ xU ,ae;jpuj;jpd; ruhrup tpisT kw;iwa ruhrup tpistpw;F rkk;  

    ,y;iy.

   

    nkhj;j khwy; 

     

0 1 2 3:H µ µ µ= =

3 5

..

.. 40 30 50

.. 120

ij
j i j

G y y

G y

G y

−
= = ∑ ∑

= = + +
= =

( )2
1202

15

G

N
=

( ) ( )

2

2

2 2

ij

ij ij

ij ij

y y

y y y y

y y y y

S E S A

 ∑∑ − 

   = ∑∑ − + −   

   = ∑∑ − +∑∑ −   
= +

M I M II M III

36

64

25

144

81

350

25

9

64

49

49

196

100

49

121

100

144

514

( )

2
2

2
120

1060
15

14400
1060

15

1060 960 100

ij

G
SST y

SST

SST

SST

 
= ∑ − 
 

= −

= −

= − =



2
2 2 2

1 II III

G
SST y y y= ∑ +∑ +∑ −
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khww;wpwd; gFg;gha;T ml;ltiz

  nghUSz;ik kl;lk;   = SY  = 0.05

  nghUSz;ik kl;lk;   = k-1  = 3 - 1 = 2

  tOtpw;fhd RahjPdgb   = n - k = 15 - 3 = 12

  Nrhjidg; Gs;sp tpguk;

( ) ( ) ( )

( ) ( ) ( )

2 2 2 2
1 2 3

1 2 3

2 2 2
40 30 50

960
5 5 5

320 180 500 960

1000 960

40

y y y G
SSC

n n n

SSC

SSC

SSC

SSC

∑ ∑ ∑
= + + −

= + + −

= + + −
= −
=



100 40

60

SSE SST SSC

SSE

SSE

= −
= −
=

F 

tpfpjk;

20

5

4

F

F

=

=

khwYf;fhd %yfq;fs; RahjPd gb tOf;fspy;

tu;f;fq;fspd; 

nkhj;jk;

ruhrup

gupfupg;Gf;fhd ,ae;jpu khwy; 

tO khwy;

nkhj;j khwy;

1 3 1 2k − = − = 40SSC = 40
20

2
=

( )
( )

( )

1

3 5 1 12

12

jk n

N K

−

− =

− =

60SSE = 60
5

12
=

1N − 100SST =

20
4

5

MSC
F

MSE
= = =
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   khWepiyg; ngWkjp ( mtjpg; ngWkjp ) 

   Nrhjidg; Gs;sp tpguj;jpd; ngWkjp ( 4 ) khWepiy ngWkjpia tpl ngupjhf ,Ug;gjhy; 

:o I II IIIH µ µ µ= =  vd;w #dpaf; fUJNfhs; nghUSz;ik kl;lj;jpy; kWf;fg;gLfpd;wJ,

  MfNt %d;W ,ae;jpuq;fspd; ruhrup rkkhf ,y;iy vd;w KbT ngwg;gLfpd;wJ.  

  II IIIµ µ− 	,w;fhd	95¤	ek;gpf;if	Mapil	 	 	

  

1,N k, ,12,0.05 3.89k zF Fγ− − = =

1,N k,  

Re :

k

o I II III

CR F F

yH

γγ

µ µ µ
− −= ≥

= =

2,12,0.05

4.00

3.89

F

F

=
=
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