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fbS.bcwqr-wSb. y.,f—b£ XcEb. tSb jwwX£yt-,c ,y
S,£,Jbcb,Xw #,brr-#-bctw ,r mj.-jt-,c

♦6 fl41( pi41n wlos1qO
XolWhn=ld6 a2 £aodnh1(

1o#
fhno1nP #(h4hodR
bea(h ya(6dhesoluih

wX££j.TU

6TW

tsl= 515hn hD14loh= 1oP ea451nh= ♦6 =l4i(1dlao dhesoluih=

dsh 5aIhn= a2 dsh (lHh(lsaaP n1dla V—.A dh=d 1oP 1o N1=645dadle1((6

Vlo =a4h =ho=hA a5dl4i4N loW1nl1od dh=d Ilds dsa=h a2 =hWhn1( adshn

nh(hW1od dh=d= 2an dsh 5na♦(h4 a2 dh=dlo3 dsh hui1(ld6 a2 dIa iolW1C

nl1dh oan41( 5a5i(1dlao 4h1o= ioPhn dsh 1==i45dlao a2 shdhna3hohai=

W1nl1oeh= ♦id sa4a3hohai= eah22lelhod= a2 W1nl1dlaoL -d l= =hho ds1d

dsh —. dh=d l= sl3s(6 =1dl=21edan6 2an 1(( W1(ih= a2 dsh eah22lelhod

a2 W1nl1dlao 1oP dsh N1=645dadle1((6 a5dl4i4N loW1nl1od dh=d­ Isles l=

ea45id1dlao1((6 4ies =l45(hn ds1o dsh —. dh=d­ l= 1 nh1=ao1♦(6 3aaP

ea45hdldan 2an eah22lelhod a2 W1nl1dlao 3nh1dhn ds1o an hui1( da 'L

j(=a­ dsh =diP6 a2 na♦i=doh== a2 dsh —. dh=d =saI= ds1d dsh dh=d nhC

41lo= 1= sl3s(6 =1dl=21edan6 hWho 2an 1o 155nhel1♦(h PhWl1dlao a2 dsh

n1dla a2 dIa eah22lelhod= a2 W1nl1dlao 2na4 iold6L

wa4h Hh6IanP= ) fhsnho=qrl=shn 5na♦(h49 (lHh(lsaaP n1dla dh=d9 loW1nl1od

dh=d9 =l4i(1dlao dhesoluih=9 eah22lelhod a2 W1nl1dlaoL

.h=h1nes =i55andhP ♦6 dsh c1dlao1( .h=h1nes #aioel( a2 #1o1P1­ Jn1od jqBk:BL 
d caI 1d dsh XolWhn=ld6 a2 yldd=♦in3sL



L:

vL -ct.,EX#t-,c

7h eao=lPhn lo dsl= 515hn Is1d l= dhesole1((6 HoaIo 1= dsh

fhsnho=qrl=shn 5na♦(h4 a2 dh=dlo3 dsh hui1(ld6 a2 4h1o= a2 dIa iolC

W1nl1dh oan41( 5a5i(1dlao= Isho dsh W1nl1oeh= 1nh iohui1( 1oP ioHoaIoL

tshnh s1= ♦hho 1 eao=lPhn1♦(h 14aiod a2 IanH lo dsh (ldhn1dinh ao dsl=

5na♦(h4 Pinlo3 dsh (1=d 2hI Phe1Ph=L wd1ndlo3 Ilds fhsnho= Isa lodnaC

PiehP dsl= 5na♦(h4 lo v":" 1oP rl=shn Vv"'"A Isa Ph2hoPhP fhsnho=TIanHL

7h(es Vv"'kA­ JnaoaI Vv"gvA­ E1WlP 1oP 0aso=ao Vv"gv­ 1 1oP ♦A­ faD

Vv"gF­ 1 1oP ♦A­ 14ao3 adshn=­ s1Wh eaodnl♦idhP =l3ol2le1od(6 daI1nP=

hD14lolo3 1oP Pl=ei==lo3 W1nlai= 1=5hed= a2 dsl= 5na♦(h4L —1dh(6­

—asnPlo3 Vv"«"A PhnlWhP dsh (lHh(lsaaP n1dla dh=d 2an dsl= 5na♦(h4

Ilds hui1( =145(h =l8h= 2na4 ♦ads dsh 5a5i(1dlao= ioPhn dsh 1==i45dlao

a2 shdhna3hohai= W1nl1oeh= ♦id sa4a3hohai= eah22lelhod= a2 W1nl1dlao

1oP hD14lohP ♦6 =l4i(1dlao dhesoluih= ld= 5aIhn ea451nhP da =hWhn1(

adshn nh(hW1od dh=d=L j= s1= ♦hho oadhP ♦6 —asnPlo3­ dsh 1==i45dlao

a2 sa4a3hohai= eah22lelhod= a2 W1nl1dlao l= 1 W1(lP 1==i45dlao lo 41o6

d65h= a2 13nlei(din1(­ ♦la(a3le1( 1oP 5=6esa(a3le1( hD5hnl4hod1dlaoL

♦he1i=h uildh a2dho dsh dnh1d4hod ds1d 6lh(P= 1 (1n3hn 4h1o 1(=a s1= 1

(1n3hn =d1oP1nP PhWl1dlaoL tsh 4adlW1dlao ioPhn(6lo3 dsh 5nh=hod loWh=C

dl31dlao (lh= lo dsh h45lnle1( 2loPlo3= a2 —asnPlo3­ Isles =i33h=d ds1d

dsh i=h a2 dsh (lHh(lsaaP n1dla dh=d ioPhn dsh 1==i45dlao a2 sa4a3hohai=

eah22lelhod= a2 W1nl1dlao l= hDdnh4h(6 sh(52i( 1= ld nh=i(d= lo 41Dl4i4

5aIhn ea451nhP da adshn dh=d=L

t



L'

tsnai3said dsl= 515hn —asnPlo3T= 1==i45dlao a2 sa4a3hohai=

eah22lelhod= a2 W1nl1dlao l= 41PhL -o =hedlao : Ih 3hohn1(l8h dsh

nh=i(d a2 —asnPlo3 1oP PhnlWh dsh (lHh(lsaaP n1dla dh=d 2an iohui1(

tsh =41(( =145(h Pl=dnl♦idlao a2 dsh dh=d =d1dl=dle l==145(h =l8h=L

a♦d1lohP ♦6 =l4i(1dlao dhesoluih=L -d= 5aIhn l= =diPlhP lo =hedlao F

1oP ea451nhP Ilds dsa=h a2 =hWhn1( adshn nh(hW1od dh=d=L tsh eaoe(i=lao

l= ds1d dsl= dh=d l= sl3s(6 5aIhn2i( 214ao3 dsh dh=d= ioPhn ea451nl=aoA

2an 1(( W1(ih= a2 dsh eah22lelhod a2 W1nl1dlao Ph=5ldh —asnPlo3T= nh41nH
­ n1lo3O
ds1d dsh dh=d l= 3aaP ao(6 2an 1 ehnd1lo 41o3a a2 dsh eah22lelhod a2

W1nl1dlaoL

joadshn 2h1dinh a2 dsh 5na♦(h4 ioPhn —asnPlo3T= 1==i45dlao l=

ds1d dsh W1nlai= dh=d= ioPhn ea451nl=ao 1nh 1(( loW1nl1od ioPhn dsh

1edlao a2 dsh 4i(dl5(le1dlWh 3nai5 a2 5a=ldlWh nh1( eao=d1od= ds1d Hhh5=

dsh 5na♦(h4 loW1nl1odL -d l=­ dshnh2anh­ o1din1( da houilnh l2 dshnh

hDl=d= 1 iol2an4(6 4a=d 5aIhn2i( loW1nl1od VX£y-A dh=d 2an dsl= 5na♦(h4L

tsh 155na1es a2 loW1nl1oeh l= 1Pa5dhP lo =hedlao ' 1oP ehnd1lo Pl22lei(C

dlh= lo a♦d1lolo3 dsh X£y- dh=d 1nh oadhPL SaIhWhn­ dsh =ldi1dlao l=

hDdnh4h(6 =l45(h l2 dsh ea44ao eah22lelhod a2 W1nl1dlao l= Whn6 (1n3h

V*K=GA * tsh X£y io♦l1=hP loW1nl1od dh=d PhnlWhP ioPhn dsl= 1==i45dlao

l= =hho da nh=i(d lo 1o rqdh=dL -d l= =saIo ♦6 =l4i(1dlao dhesoluih=

ds1d dsl= (1ddhn dh=d l= 4a=d 5aIhn2i( ea451nhP da dsh adshn loW1nl1od

dh=d= Vloe(iPlo3 a♦Wlai=(6 dsh (lHh(lsaaP n1dla dh=d a2 dsh 5nhWlai= =heC

dlaoA 2an ea44ao eah22lelhod a2 W1nl1dlao hui1( da an (1n3hn ds1o 'L
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:L Eb.-mjt-,c ,r tSb —-pb—-S,,E .jt-, tbwt ,r bMXj—-tQ ,r t7, c,.£j—
y,yX—jt-,c £bjcw XcEb. tSb jwwX£yt-,c ,r S,£,Jbcb,Xw #,brr-#-bctw
,r mj.-jt-,c

:LvL Eb.-mjt-,c ,r tSb —-pb—-S,,E .jt-, wtjt-wt-#

; ■ v­LLL­o­Z—hd |^LL­ 0

1 iolW1nl1dh oan41( 5a5i(1dlao cV5O­w: 6OA­ l ■

2na41 n1oPa4 =145(h a2 =l8h oL
ll

v­:L —hd dsh

oaoqnh=dnledlWh 51n14hdhn =51eh ♦h 2l ■ |V6 ­6 ­fA)= ❖ 6
v :

= ❖ « ❖ >ZL -o dsl= =hedlao Ih PhnlWh dsh (lHh(lsaaP n1dla dh=d a2 dsh

❖ !a­ = ❖ 6 ❖ ==­
:v

131lo=d dsh 1(dhno1dlWh S ) 6 O 6 L taI1nP=s65adsh=l= S ) 6 ■ 6
:v v v= :

dsl= Ih s1Wh 2ln=d da PhnlWh dsh 41Dl4i4 (lHh(lsaaP h=dl41dan= a2 dsh

51n14hdhn= ioPhn ♦ads S 1oP S La l

tsh (lHh(lsaaP 2ioedlao ioPhn S l=
l

oL
lqVo Ko Ax:

—V2(A ■ .15a v : qVf6 A v Vf6 A
:qoqo
< V^ -y.jVe’ti: hD5 -l . V:LvAll : ; ■ (l■(

t1Hlo3 PhnlW1dlWh= a2 (a3 —V»A Ilds nh=5hed da dsh 51n14hdhn= f­6 

1oP 6O 1oP =hddlo3 dsh4 hui1( da 8hna 3lWh= dsh 2a((aIlo3 =hd a2 hui1C

dlao= )

i

B2 = n (S2 + (X -y )2 }/y2 (n +n ) (S2 + (X -y )2 }/y2 (n +n ) 
2 2 2 2 1 2

(2.2)+ n
i i i i 1 1 2 2

02 >4 * Vk - t?k*sk) = 0and > k = 1,2 (2.3)

Ishnh ^L l= dsh 1Whn13h a2 dsh lqds =145(h Vl ■ l­:A 1oP 
Nlv
w VDO$qDOA:xoO ­ l ■ v­:L 7nldlo3 V:L'A lo dsh 2an4
; ■ (

B2 = (x2k + s2 - xkyk)/y2k , k = 1,2 (2.4)

1



Lg

3lWh=

f: ■ o V^: K w: q ^ 6 Ax6:Vo Ko A K o V^: K w: q ^ 6 Ax6: Vo#KvvO A V:LgA
1 1 11 15 5 15 55 5

lo dhn4= a2 6ea451nlo3 V:L:A 1oP V:LgA 3lWh= 6 1=
15

a n d t 
1 1

V:L«A■Ro^6x|VoKoA 6 
551 51 1

6
ah

lo dsh lPhodld6X=lo3 dsh 1♦aWh hD5nh==lao 2an 6
5

K w: q ^ 6 Ax6:V^:K w: q ^ 6 Ax6: ■ Vĥ1
1 1 11 15 5 55

3lWh= dsh 2a((aIlo3 hui1dlao lo 6 )
2

y2 - ay + b = 0 (2.7)
22

where

+ (n +n ) S2}]- n2) X2X + 2n (n +n ) X S2]/[ (n +n ){n X2 
1 12 212 21 12 21

a = [ (n n + 2n2
1 2 11 2 2

and
1 - n2 X2 S2 ] /[ (n +n ){n X2 + (n +n ) S2 }] . 

112 12 21
b = [ X2 X (n2 -n2 ) + n2 S2 X

2 1 2 1 2 11221

t

Hence, we have y = | [a ± Va -4b]. It is seen from (2.3) that the equa- 
2

tion in y^ (for k = 1,2) has two real roots, one positive and the other

negative. Thus y^ may always be chosen positive and we have in fact the

following expression for y :
2

+ 2n2 - n2 ) X2 + 2n (n +n ) S2 } X
2 12y = [{ (n n 

2 1 2
X {(n +n ) X2X2 
21 12 12

Vn +n 
1 1

+ n
1 22 1 1

+ 4n X2 S2 + 4n X2 S2 + 4(n +n ) S2S2}2]/[2(n +n ){n X 
121 212 1212 122

+ (n +n ) S2}] (2.8)
1 2 11



.6/

X=lo3 6 ] Ih 3hd 2na4 V:L«A
2

y = [ {(n n + 2n2 - n2 ) X2 + 2n (n +n ) S2 } X
1 1 2

VÉi +n X {(n +n ) X2 X2 
2 12 2 12 12

+ 4n X2S2 + 4n X2 S2 + 4(n +n ) S2S2}2]/[2(n +n ){n X2 + (n +n ) S2}] 
212 121 12 12 12 12 122

K o
:v v : : :v

v
V:L"A

Isles l= 1(=a adshnIl=h hWlPhod Pih da =644hdn6 a2 dsh (lHh(lsaaP hui1dlao=

e1 l= a♦d1lohP 2na4 V:L:ALlo dsh 6T=L rlo1((6­ B

tsl= =hd a2 h=dl41dan= =a(Wh= dsh =hd a2 (lHh(lsaaP hui1dlao=

caI 1 esheH 4i=d ♦h 41Ph da =hh l2 dsh ;alod h=dl41dan=V:L:A 1oP V:L'AL

1oP B Ph2loh 1 41Dl4i4L tsl= loWa(Wh= dsh i=i1( naidloh 5naehq6 ­ 6
:

Pinh a2 esheHlo3 2an oh31dlWh Ph2loldhoh== a2 dsh 41dnlD

2nnn
(382y +X )i ii 0

.-'2 bV 1 1 8yy
ii

2nn n92 log LOI) t (382y +X ) 220=
9*r 82y373 By2 2y

22 2

2(n +n )2n 2n
22 1I

n2ByBy B
21

where = y,<£ = y,<^ = B.
2 2 31

-d s1= ♦hho =hho dsnai3s eao=lPhn1♦(h 41ol5i(1dlao a2 lohui1(ldlh= ds1d

tsh Phd1l(= 1nh a4lddhPLdsh 1♦aWh 41dnlD l= oh31dlWh Ph2loldhL

1oP B 1nh7h s1Wh dsi= =saIo ds1d dsh h=dl41dan= 6 ­ 6
l

;alod 41Dl4i4 (lHh(lsaaP h=dl41dan= a2 dsh 51n14hdhn= ioPhn S L

l
:

tsl=

-
s



Lk

3lWh= dsh 41Dl4i4 a2 dsh (lHh(lsaaP ioPhn S as

-n /2 ~ -n / 2
• (X2 + S2 - X y ) 2

2 2

-(n +n )/2
2 .(X2 + S2 - X y ) exp[ - (n +n )/2] . 

1 2
i iL(ft) = (2tt)

i ii i 2

(2.10)

■ 6 V=16A­ dsh nh=dnledlWh 51n14hdhn =51eh l=
a v :

u> = {(y,B) : 0<y<“>, 0<g<°°} and it is easy to verify that y = X,

f ■ wx^ Ishnh Vo Ko A ^ ■ o ^ 
v :

Vo Ko A w: ■ o w: K o w: K o O VOq^: A: x Vo O A L

XoPhn S ) V = 6

K o ^ 1oP 
: :l l

: :v : v

l= 3lWho ♦6Shoeh­ dsh 41Dl4i4 a2 dsh (lHh(lsaaP ioPhn Sa
qVo Ko Ax: qVo Ko Ax:

—V•A ■ V:lnA v : qVw:A * hD5‘ q Vo Ko Ax:# 
v :

l V:LvvA

tshnh2anh­ dsh (lHh(lsaaP n1dla =d1dl=dle 2an dh=dlo3 S ) 6 ■ 6 131lo=d
a l :

) 6O O 6O ioPhn dsh 1==i45dlao a2 sa4a3hohai= eah22lelhod= a2 W1nl1dlao 

l= 3lWho ♦6
qVo Ko Ax: 

v :
o x:

^ ■ —V\Ax—VoA ■ ‘w:Kj # v * ‘w:Kj # : * ‘w:#
2 2

n /2
(2.12)

i i

where

A = n [ (n +n ) X2(X2+2S2) - v/n^T X X B]/2(n +n ){n X2 + (n +n ) S2}, 
1 212122 1212 1212 122

A = n [ (n H-n ) X2 (X2+2S2) - v^hT X X B]/2(n +n ){n X2 + (n +n ) S2 }
2 112211 1212 1221 1211

with

B = {(n +n ) X2X2 
1 2

+ 4n X2S2 
2 1 2

+ 4(n +n ) S2S2}5. 
1 2

+ 4n X2S2 
1 2 11 2 1 2

X is

q^^ ZxV:w:A#o­ 1= a♦d1lohP 1(nh1P6 ♦6 
v :

-o 51ndlei(1n­ Isho dsh =145(h =l8h= 1nh hui1( o 
nhPiehP da ‘ |V V^: K:w: A V^: K:w: A# O

■ o V=16A­■ o
:l

l :v

—asnPlo3 Vv"«"AL
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:L:L Ebtb.£-cjt-,c ,r tSb wj£y—-cJ E-wt.-fXt-,c ,r Vq: (a3 X)

ta 3hd 1 ea45(hdh Ph=enl5dlao a2 dsh —. dh=d Is1d l= ohhPhP 

oaI l= dsh =5hel2le1dlao a2 1 eao=d1od eannh=5aoPlo3 da 1 =5hel2lhP (hq

tsl= lo dhn4 loWa(Wh= dsh 5na♦(h4 a2 Phdhn4lo1dlaoWh( a2 =l3ol2le1oehL

a2 dsh =145(lo3 Pl=dnl♦idlao a2 Vq: (a3 ^A ioPhn S L -d l= HoaIo
a

V7l(H=­ v"«'A ds1d lo (1n3h =145(h= dsh Pl=dnl♦idlao a2 Vq: (a3 ^A
:

l= ds1d a2 1 ehodn1( ^ W1nl1♦(h Ilds v PL2L SaIhWhn­ 2anioPhn S
a

=41(( =145(h=­ dsl= Pl=dnl♦idlao l= oad HoaIo 1oP =hh4= da ♦h Whn6 ea4C

5(le1dhP lo WlhI a2 dsh 2an4 a2 Vq: (a3 ^A 1= hWlPhoehP 2na4 V:Lv:AL

ta loWh=dl31dh dsh =41(( =145(h Pl=dnl♦idlao­ Ih s1Wh 1Pa5dhP

v=­=== W1(ih= a2 dsh dh=d =d1dl=dle Vq: (a3 ^Adsh =l4i(1dlao dhesoluihL

1nh ea45idhP 2na4 n1oPa4 =145(h= a2 W1nlai= =l8h=­ 1==i4lo3 dsh oi(( s65aC

dsh=l= S ) 6 ■ 6 da ♦h dnihL tsh=h s1Wh ♦hho a♦d1lohP ♦6 i=lo3 dsh 

J1i== =i♦naidloh 3hohn1dlo3 c26;,:A W1nl1dh=L tsh h45lnle1( Pl=dnl♦iq
a l :

dlao 2ioedlao a2 ^ ■ q: (a3 ^ s1= 2ln=d ♦hho a♦d1lohP 2an W1(ih= a2 ^

2na4 = da vg 1d lodhnW1(= a2 =Lv 1oP dsho ld= i55hn d1l( s1= ♦hho =4aadshP

qhD tsh=h =4aadshP W1(ih= s1Wh♦6 i=lo3 dsh hD5aohodl1( 4aPh( rVDA ■ vq1 h
l

2indshn ♦hho =4aadshP aid ♦6 i=lo3 dsh 2an4i(1

d a d1 o K l . un l i unl ­ad : := v v

2an o O o L tsh dIaq=d13h =4aadslo3 5naeh== 31Wh sl3s(6 =1dl=21edan6 nhq
l :

=ild= 1oP dsh =4aadshP enldle1( W1(ih= 1nh nh5naPiehP lo d1♦(h v da d1♦(h FL
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tjf—b v) w£,,tSbE jyy.,^-£jtb #.-t-#j— mj—Xbw r,. 
tSb tbwt wtjt-wt-# q: (a3 ^ V1 ■ =Lv=A

'=v= vg :=: F «

gL«= FL:g 'LBk 'Lgk 'LF: 'L'g 'L:k:

'L"' 'Lg« 'L:« 'Lvv 'L=' :L"«F

'LFg 'Lvg 'L== :L"' :LBg«

'L=k :L": :LBg :Lkkv=

:LBk :LB= :Lk:vg

:LkB :Lkv:=

:Lk='=

vL:k L FLg= Ishnhran lodhn4hPl1dh W1(ih= i=h ^ ■ :LF" K K oo :v
o: 1oP ^ l= dsh enldle1( W1(ih a2 q: (a3 ^ 1do v

1 ■ =Lv=L



Lv=

tjf—b :) w£,,tSbE jyy.,^-£jtb #.-t-#j— mj—Xbw r,. 
tSb tbwt wtjt-wt-# q: (a3 ^ V1 ■ =L=gA

o:
:=v=: vg '=F «N(

BL=' «L== gLF« gL=' FLB: FLkv FL«=:

gL«= gL=« FL«' FLF: FL'v FL:vF

'L"' FLg= FL:" FLvB FL=k«

FL'" FLvB FL=k 'L"«v=

vg FLv' FL=: 'L":

:= 'L"" 'LBB

'= 'LB«

vL«= K «LFgran lodhn4hPl1dh W1(ih= i=h ^ ■ 'Lg" K Ishnho ov :
1oP ^ l= dsh enldle1( W1(ih a2 q: (a3 1do v

1 ■ =L=gL



Lvv
6

tjf—b ') w£,,tSbE jyy.,^-£jtb #.-t-#j— mj—Xbw r,. 
tSb tbwt wtjt-wt-# q: (a3 ^ V1 ■ =L=:gA

o:
vg '=:=F « v=:o v

v=Lgk kLkB «LF: «Lv: gL"k gLB:: kL=O

kL'k «L«: «L=v gLkv gLg« gLFvF

«LF" gLBB gLgB gLF' gL:B«

gLkB gLFk gL': gLvkv=

gLF: gL:k gLv:vg

gL:F gL=":=

gL=«'=

vL«v K "L=gran lodhn4hPl1dh W1(ih= i=h ^ ■ FLkv K Ishnh
o:o v

o(❖

1 ■ =L=:gL

1oP ^ l= dsh enldle1( W1(ih a2 q: (a3 1do:



Lv:

tjf—b F) w£,,tSbE jyy.,^-£jtb #.-t-#j— mj—Xbw r,. 
tSb tbwt wtjt-wt-# q: (a3 X V1 ■ =L=vA

vg :=: F v= '=«

v'LB: v=LvF "Lv' BL'« kL"k kLkk kLgk:

F "L«F BL«g kLB« kLFk kL:k kL=k

« BLFB kL«" kL'= kLv= «L"=
R

kLg« kLvk «L"k «Lkkv=

vg kLv= «L"= «Lkv

:= «LBk «Lk=

«L«F'=

vL"" vvLBF Ishnhran lodhn4hPl1dh W1(ih= i=h ^ ■ «LvB K Ko o:v
❖ o: 1oP ^ l= dsh enldle1( W1(ih a2 q: (a3 

1 ■ =L=vL

1d



Lv'

'L NjwQ£yt,t-#j——Q V1= 3 ,yt-£X£z -cmj.-jct tbwt ,r bMXj—-tQ ,r
t7, c,.£j— y,yX—jt-,c £bjcw XcEb. tSb jwwX£yt-,c ,r S,£,Jbcb,Xw
#,brr-#-bctw ,r mj.-jt-,c

J ■ |3)3 Y =Zj==i4h dsh =14h 2an4i(1dlao 1= lo =hedlao :L —hd

-d l= dsho h1=6♦h dsh 4i(dl5(le1dlWh 3nai5 a2 5a=ldlWh nh1( eao=d1od=L

da =hh ds1d ioPhn dsh 1edlao a2 dsh 3nai5 J 1edlo3 1=

V'LvA3^ ­ ^ K 3^ ­ 5 36 ­ 6 qR 36 ­ & f^
:: vv v : v

dsh ♦1=le dh=dlo3 5na♦(h4 nh41lo= loW1nl1odL wloeh V^ ­ ^ ­ w ­ w A
v :

1nh ;alod(6 =i22lelhod 2an dsh 51n14hdhn= loWa(WhP­ ld 2a((aI= ds1d Ih 

ohhP eao=lPhn dh=d 2ioedlao= Ph5hoPlo3 ao(6 ao dsh=h ui1odldlh=L j 41Dlq

:v

41( loW1nl1od =d1dl=dle ioPhn dsh 1edlao V'LvA l=

V^ xw ­ ^ xw ­ w xw A g Vt ­ t ­ t A V=16AL
': : :v :v v

-d l= dsho Ih((qHoaIo ds1d 1o6 loW1nl1od dh=d 4i=d Ph5hoP ao(6 ao VtOLtO;tOAL 

ta 3hd 1 nh1=ao1♦(6 3aaP loW1nl1od dh=d Is1d l= ohhPhP 2ln=d l= dsh =145(lo3 

Pl=dnl♦idlao a2 Vt ­t ­t AL -d 416 ♦h oadhP ds1d 1 41Dl41( loW1nl1od 51n1q
v: '

4hdhn l= V= ■ 6 x6 ­wA =a ds1d dsh 1♦aWh Pl=dnl♦idlao Il(( Ph5hoP ao(6 ao 
v :

= 1oP f­ 1oP ain 5na♦(h4 lo dsl= nhPiehP =hdqi5 l= ds1d a2 dh=dlo3

S ) = ■ v Whn=i= S ) = O v Ilds f 1= 1 oil=1oeh 51n14hdhnL tsh Phnlqa l

W1dlao a2 dsl= Pl=dnl♦idlao l= n1dshn =dn1l3sd2anI1nP 1oP ea4h= aid 1= 2a(C

lows :

-(n +n )/2 
1 2

n -1n
•exp[-(n +n )/2B2 

1 2
fnft(t,t,t)=C-02-t1

W , P 1 2 3 3
[ (1+n t2) t2 + 02 (1+n t2)]

2 2

(n t t + 0n t ) x/T
2 2____________

B-1 )x/(l+n t2) t2 + 02 (1+n t2 )
2 2

1 1

1 -1oo F (n +n +j/2)
2 -l 1 1 31Ii -

X r(j+D y

j=0
i i 3

(3.2)’ 0<t,-oo < ■£ < oo^ -oo < ■£ < oo < OO

21



LvF

Ishnh e l= dsh oan41(l8lo3 1♦=a(idh eao=d1od VloPh5hoPhod a2 = 1oP 'AL 

jo6 =dh5 da a♦d1lo 1o Na5dl4i4N loW1nl1od dh=d 2na4 V'L:A 5naehhP= Ilds

dsh 2a((aIlo3 =d1oP1nP 1n3i4hodL

l= dsh ao(6 oil=1oeh 51n1q) = ■ v­ ',♦=hnWh ds1d ioPhn S 

4hdhn 1oP mVd ;d ­d A ■ Vo d d Ko d Ax|V(Ko d:A d:
v : ' v v ' : : v v '

=i22lelhod =d1dl=dle 2an 'L

a
K VvKo d:AZO l= 1

: :

rna4 V'L:A­ ld 2a((aI= ds1d dsh Pl=dnl♦idlao

a2 m ioPhn S l= a2 dsh 2an4
a

aa rVVo Ko K;Ax: A
6 v :_ _ _ _

r(j+i)
b -V b V'L'AqM, ❖ m ❖ ==sVmA ­3VmA ■
s';■a

2an =a4h 2ioedlao sVmA Isles l= 5a=ldlWh 1(4a=d hWhn6 IshnhL wloeh dsho

2an 1o6 V4h1=in1♦(hA 2ioedlao £VmA a2 m­ b V£VmAZ ■ = lPhodle1((6 lo
5

£VmA sVmA Pm ■ =­ 2an 1(( ; ■ =­v­:­LLL­ ld 2a((aI=' Y = l45(lh=

=m £VmA sVmA Pm ■ = 2an 1(( = b VqQ­QA­ Q Y = 1oP shoeh Ildsds1d h

dsh i=i1( 1n3i4hod ds1d dsh Pl=dnl♦idlao a2 m l= ea45(hdhL tsl= l= oa

Pai♦d 21Wain1♦(h daI1nP= a♦d1lolo3 1o Na5dl4i4N loW1nl1od dh=dL SaIhWhn­

dsh i=i1( 155na1es dsnai3s eaoPldlaolo3 1n3i4hod Pah= oad =hh4 da 41Hh

tsi=­ Ih s1Wh1o6 5na3nh== lo dsl= 51ndlei(1n 5na♦(h4 oad hWho (ae1((6L

♦hho io1♦(h da a♦d1lo 1o6 Na5dl4i4N loW1nl1od dh=d 2an dsl= 5na♦(h4 V(ae1(C

(6 an iol2an4(6AL

,o dsh adshn s1oP­ dsh 1♦aWh dh=dlo3 5na♦(h4 l= hDdnh4h(6 =l45(h

1oP dsh =a(idlao l= 1(4a=d l44hPl1dh l2 Ih 1==i4h ds1d dsh eah22lelhod a2

W1nl1dlao ' l= (1n3hL t1Hlo3 ' lo V'L:A 3lWh= dsh Pl=dnl♦idlao-y aa

a2 dsh 41Dl41( loW1nl1od =d1dl=dle 1=

qVo Ko Ax: 
v :

o o qv
2ndVd ­d ­d A ■ e*= :*d l ‘ VvKo d:A d: K =: VvKo d:A#

2 :
V'LFA= l l 'v : '
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and the solution is obtained by looking at the quantity

F = #n (1=n t2) t2 —♦#n (1=n t2 ) 62 —
2 232 1 1 1

d.f. Sincewhich has a central F-distribution with n ,n
1 2

nn
i 2

t2 (1=n t2) = £ X2 ,♦S2
3 1 1

(1=n t2) = E X2 .♦S2 , 
2 2 j 2 J 2

and
1 1 21

it follows that under the assumption of large common homogeneous coeffi-\ .

cient of variation, the "approximate" uniformly most powerful unbiased

invariant test at level a has the specification

{i xvn)/{f xvn] (3.5)Reject H if or < F> F n -,n , l-a/2 
1 2

n ,n ,a/2 
1 2

o

4. POWER STUDIES OF THE VARIOUS TESTS AND CONCLUSIONS

Extensive study has been made of the powers of the likelihood 

ratio test, the asymptotically optimum invariant test and the other rele­

vant tests such as the F-test, the t-test and the t'-test (Fryer, 1966) 

by using simulation techniques and 99 tables have been prepared.

But for the sake of space, only a few of the tables are reproduced here 

illustrating and justifying our conclusions. We refer to the technical

The overall findings are:reports (Clement, 1975, a and b) for details.

1) Lohrding remarked that the likelihood ratio test is good for the

coefficient of variation only between 0.25 and 1.0. Contrary to

Lohrding's conclusion the likelihood ratio test has shown maximum

power for all values of the common coefficient of variation. This

is evident from table 5 to 12.



«
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2) This is not to say that the other tests such as the t-test and the

F-test do not achieve the same power as the likelihood ratio test

but they do so only under some restrictive conditions such as when

the variances are nearly equal (for the t-test) and widely different

(for the F-test). This is again evident from the table 8, 12, 13.

3) Another very important finding is that the likelihood ratio test

remains robust in the sense of retaining its power to a maximum

even for an appreciable deviation of the ratio of the two coeffi­

cients of variation from unity, say from 0.66 to 1.5. 

evident from table Y(, ¥1,

This is again

15,16.17, IS?

4) However, if the common coefficient of variation is greater than or

equal to 3, the optimum invariant test derived in section 3 has

nearly the same power as the likelihood ratio test which is evident 
H , 12, 14-

from the table ¥5, Jr6, ¥T, 16". But since the former is computationally

much simple than the latter, it should be used whenever the assumption 

of large (5* 3) common coefficient of variation is met.
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* TAULE NO 5 *♦

TOTAL NUMBER OF REJECTION OUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N2= 10N1 = 10

MU 2= 4.670MU1= 2.670

S IGMA2= 3.500S IGMA1= 2.000

inETAT=5To M A 2/MU2= 0.730BETA1=SÏGMA1/MU1= 0.750

PS I = BETA1/BETA2= 1.000THETA=MU1♦MU2= 0.570

J*c jf: J|r Sfr* * * ^4; 2;: ^ v « ï ^ if X *

ALPHA-LEVEL
% TEST STATISTIC *^^

0.01
..1 5an dth e s.h 5o1 e lh u i.1

* *

0.05 ❖ 0.10 «* ««

LAMBDA *❖ 53« * 24 64 «

*22* * 40 «U « 4

30 « 45* F * 13 4= *

T 13 29 ** * 36 *

>!<TP R I ME 26 *33* « 4

\
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jfc # # £ £ £ # # * î|! # J1,; # >[c # ','o;c #
* TABLE NÜ 6 *
l{t:fc>!t!(C!(<::(t»!<$)(r## J,1:######

TOTAL NUMBER OF REJECTION OUT OF 1ÛO SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES CF SIZE

N2= 10Nl= 10

MU2= 4.000MU1= 2.000

S I GMA 2= 4.000SIGMA1= 2.000

BETA2=SIGMA2/MU2= 1.000BETA1=SIGMA1/MU1= 1.000

THETA=MU1/MU2= 0.500 PSI = BET Al/BET A2= 1.000

!(l J)c * 3jc * * î(t 3^ !{« Jit ^ * >jt 3ÎO}: >it Jj( ^ Ijt « * * 5^ ^ 3^ )jt ^ ^ 3^ 5|t :!t ^ ^ 3i£ j;t
TUTPHA-LEVEL

* TEST STATISTIC «s***********»::********************
0.01

w * «

0.05 0. 10* » «* «

*« LAMBDA 38 ❖* * 69 84

25 53 68 $U ** ❖ «
i(t#:(£)(cjjC3)e:(£$ij£$j)c]$e:$c!j££#:<£# .15 >j.-y,c3#£3—:5ic#£ ^ # >,V # y,: .andth j,1; :#•.

* 6 7 *F 21 ❖ 49« *

25T 10 « 47* *«

* TPRIME
3{t l(s 3^C 3^C ïÇt 3ji 3}t îÿ 3{t 3|C 3j; 3{C 3^C 3jï 3lf 3jc îlî SjC 3jt 3jc 3jc 3jt 3}< 3Î3 3^3 3ji 3); yc 3jC 3jC 3ji 3j; ijt 3jt 3^i 3j£ 3|C 31,; 3jï 3^3 3{C 3jt 3j; 3^C >Jc

* 19 * j.8 *

l
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$ $ $ * * * # A #
* TABLE NO 7 *

>!<*#>!«$#

TOTAL NUMBER OF REJECTION OUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FUR 2 SAMPLES OF SIZE

N2= nrN1 = 10

MU 2= 1.000MU1= 0.950

S IGMA2= 0.500SIGMA1= 0.475

esoluibykgluqgFui 0.500BETAl=SlGMAi♦MUl= 0.500

P^I=BETA1/BETA2= 1.000THETA=MU1♦MU2= 0.950

ALPHA-LEVEL
* TEST STATISTIC **********************************

0.01

«* &

0. 05 0.10 ❖$« ««

* 131 7 *LAMBDA « »«

00 * $u 0 **«

71 * *F « 0 »*
*3—t!(c$s!c:$:>!c>;jj!e»;::!£4:j!‘!(c5!cs!c=4c3)c>!:s#:2!c$>jc*jjc:(ej—cv£j!«$5;tsi£=!£*-i'J*# *£•£*=!£££#$*£**

7 132 * «T ** *

10* v*^
'I'TPRlMc 0* « ❖ 4
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« TABLE NG 9 *
:£ 3Î< 3|: >Jc # :$< >}c ajc # $ £ # # # #

TOTAL NUMBER ÜE REJECTION GUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N2= 10N 1= 1 0

MU 1= 1.000 MU2= 1.300

S I GMA1= 0.200 S IGMA 2= 0.300

"bFT A1 = S 1 GMA 1/MU 1 = 0.200 BETÀ2=S1GMA2/MU2= 0.200

THETA=MU1/MU2= 0.333 PSI=BETA1/BETA2= 1.000

?Jc 5^ îjcy^ ){c jjr ^C>;4 3{c ^ î’c 5}t >|î 3}c 5lc j|c Sjc 5}c 5{c ^ 3^

ALPHA-LEVEL
* TEST STATISTIC ❖««*»*«*«««««***«**««**»******«**#

0.01

*

❖ 0.05* « « 0.10 &

LAMBDA 100 * 100« « 98 « *
* $ $ # £ * # s,1; $ * Jj; # # 3|: îio)c J|: a^c # i)c # ^ £ 5|; # £ $ $ * J* # # $ J* # ’(c # # * # * Jjc # fc * £

Ü* u ❖ 0 ?* 6 *

F *« * 7 * 16 29 «

T *.a* ❖ 93 * 98 99 *

T P R I MT« 85 « 9998 «
# a;: # # # ait # * :;c * # # a* £ $ * * £ # # ajc $ * # $ >}c a* £ # # # 3jc * >)< # # a|t :j£ # ajc a)c jjc Jjc # # J)( jfc $ î)<;
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k e g hqF k g = # k =
* TABLE NO 10 *

TOTAL NUMBER OF REJECTION OUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N2 = 20N(= (2

MU 2=10.000MU 1= 8.000

S IGMA1= 2.000 S I GMA 2= 2.500

BETA1=SIGMA1/MU1= 0.250 8ETA2=SIGMA2/MU2= 0.250

THETA=MU1/MU2= 0.800 PSI=BETA1/BETA2= 1.000

$ £ # £ jjc # $ £ # # £ jjc s{t * # sf: s{c # j(c j;t j;o;t $ # $ Sic # # s* >!”ic £ * ^ $ Jit# * 3)c V S|c * ijc sic s^ * ^
ALPHA-LEVEL

* TEST STATISTIC «ft***********#*********:*****#**#*--*
0.01

s^c s{c ^c s(c sjc s{c sjc sjc sjc ^c s^c sjc >[c >;c ajc sjc sjc ^c >;c s^c sjc sjc s[c sjc ^ s}c sjc s^c sjc sjc 4. ^c sjc sic sjc s^c sjc s^ s^c s{c sis sjc sic sic ^ sjc sjc sjc sjc sjc s}c

s|« ■f«

if 0. 05 0.10if * * *

LAMBDA if fZ 8<*❖ 46 if sit sit

3(c 5{c # sic jjc sjc sic )fc sfc sjc sjc sic s(c # sic sic Sic sjc sic Si: sic >!c >ic s£ s^ sic s,* si: s,c s|c sic s£ Si: sic sic sit s)c s|c sjc sic Sic s)e sic sic Sic s^ sic sjc ^ sic sje
u if 0 0« * 0 Sic if

^ s{c sji sfc s)c 5{c sj: s(c sjc sic sjc sic s(c s(e sic Sic >|c s^ si; s)c sic ^ Sic 5^ ^c sic sit sic sic sic sic s|c sic sic lie s^ sÿ Sic -ic sic 3{c Sic >s sit sit s): ^c ^c s^
F« 2 7 20s)t * ifif

^ s)e s)c sjc >!c s(c sic sic ^c s^ ^c sic s^ sic 3^ 3,^ sic Sjc 3*^ sic s;c sic 5^ sic s,^ s^ s^ Sic sic s)c s^ s'^ si' s}c sjc s^ s.'e sjc sit sjc Sic ^c s(c sje s^ s)c Sic s{c sic Sic
T 34 76if if Sit 65 * *

3* * Sic # s)t * sÿ >ic Sic sfc sic sic $ sic Sic sic s£ Sic >ic St sfc sic sic sic sic s* sic Sic sjc sic Sit sic sic sit sic sic Sic s* 3* Sic s^ sic sic s)c S'.C sic sic s* S)C S*C 3*
TPRIME

s(t sit s{c s(c s{c 3(e st sic sic St St s)c 3{t « st * sjt sjc sit Sic sic St 5(C St sic Sit ^c sic St sic S^ Sic sic sit Sic St 3)c St St St st St sic sic Sic St >ic Sic 3{t s(c s)t
St 36 63 78if St St st
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* TABLE NÜ *
# # # j}c # îjc $ 5,’c :\i 3^ -Je A

TOTAL NUMBER OF REJECTION OUT OF IDO SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N2= 2 0N( = (2

MU 1= 1.000 MU2= 2.000

S IGMA 2= 6.000S I GMA1= 3.000

BETA1=SIGMA1/MU1= 3.000 BETA2=SIGMA2/MU2= 3.000

PSI=BFTA1/BFTA2= 1.000THETA=MU1/MU2= 2.000

>}c 5{C 5{C 5>: ^ >}c>{c 5Î; >)c>^ >Jc îjî >ÎC 5jç 5}C î{c ;Jc ;*c 3^: 5joit 5^ >}c
ALPHA-LEVEL

* TEST STATISTIC «**=ît****«*««**Xi*4:**«**««*«*î!!«=!f««^>,'c
0.01

« *«

t-o. 03 0.10* *❖

LAMBDA AO£ * £ 63 82 *
>;£##£;;; Jit#### >!< sit##

#U 76# # 'T' 633 A #
##########*########>;:##########* ###J^# #####3^### #3^ j^###

#F 36 75* # 29 ##
###########* 3|S ##### 3)t ## 3}t * ####*##########*### 3it * 3* ##### #

# 10T 2# # # 8 #
## 3)C #######$########### 3|t ###### 3^ ##*##■### 3^ ## Si; #### 3,': 3^ 3lt # 3;:

#TPRIME
#3(C#3!c##*3{t3(tj;t3)t#3i<#3|t##########*###3^*3^3k#3k######3|e3!£*3it3it3^#3^##

## 5 9 10# #
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* TABLE NO 12 *

TOTAL NUMBER OF REJECT ION OUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N( = (2 N2= 10

MU 1= 1.000 MU 2= 2.000

S I GMA1= 4.000 S I GMA 2= 8.000

BE TA l^SIGMA l/MUl= 4.000 BETA2=SIGMÀ2/MU2= 4.000

THETA=MU1/MU2= 0.500 PSI=BETA1/BETA2= 1.000

* >it 3^ ^ ^ 5^. 5^ 5|c * 5^ 3^ ^ jjt y,t ^ J.'c >|t 3^ 3^ )!c ^ ^ ^ 5J: J}:

~W ALPHA-LEVEL
* TEST STATISTIC

0.01
3j:3!;3;c3^>^3)C3|t3fr^3^^3^3!:3^3^!{!3^yt3!t^^3^3;!3,'5^^^^3^3^3!«3,,C3;t^l(C*3jc^3^^3^3!t^3)t3|n(l3)t3|3!(e3,(0^

* «

« ** 0.05 0.10'T* «

* LAMBDA 21> 70« * *oO «
=r £ y: ^ 3>£ 3it >;< 3,'t 3;c * 3^ 3^ 3* 3* 3|< )j£ 3f; 3)1 3;c 3^ 3^ # 3(3 3|t >it 3|c :(o£ 3* A # 3jC I(C # 3jt 3* 3|t 3^ # 3jt * £ £ # ^
* * 33U ..i*

•Y* 735 Bv
3)t 3>t 3|C 3^ * ^ 3); 3): 3|C ^ 3)3 * 3(3 s,1; ^ 3)1 3)S 3); 3)c 4: 3^ 3^ 3^' 3)C 3)£ 4( * 3^ 3)C j); * 3^ 3^ J{C 3)! Ÿ ^ ^ ^

A F 27* 54 ❖* 70 *
S,1! 3(t 3)t 3)t 3^. 3^ 3^ 3)t 3|t 3^ A 3,1: 3|< 3|t ^ 3|C !(t 3)t 3|t 3): 3jc 3|C Sjt 3jc Sjt 3jt 3^ * 3)3 3^ S.Y 3^ * 3^ * 3|l ijt 3)3 3(t 3)C 3)( 3)C 3^ 3^ !jt 3): 3^ 3)l 3|! 3)(

T3)3 * 1 ❖ 5 « 14 *

TPR1ME* 0 1 AA A 9 A
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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k .q) ### k 5.F s== = =
* TABLE NO 13 *

TOTAL NUMBER OF REJECTION OUT OF LOO SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N y= (2N(= (2

MU 2= l.BOOMU1= 1.000

S 1 GMA 2= 3.000S IGMA1= 2.000

"BTTA 2 = S i G MA~Z7 Mu 2 = 2.000BElA1=S1bMAl/MUI= 2.OOU

PSI=BETA1/BETA2= 1.000THETA=MU1/MU2= 0.670

Jjt 3^ >j[ + # Jjt jjt * Jl< 5^ 3{t 3^ 3)< * >lt 5|< * Jjt >it 5^ îÿ ÿ,t ïlî Jjt ^ Jloj! Jjt # >)C ^ 5)t #
TfTPT-fA^LI'VlT

* TEST STATISTIC **********************************
0.01

3!: * * * 3{c J)C * j,1: 3)t îjt 3^ 3ic ^ 3jc * « * * 3^ 3|! Ÿ ^ =r =!« =i< * ^ 3|s ❖ >|; =i< 5^ ^ ^

❖ 0.100. Op «***

17 «* 28LAMBDA* « 4
£ 3j( 3^ 3): 3* 3jc y* 3* 3j< 3j: # sÿ # 3^ 3i< 3^ 3',: # # 3^ ^ 3* 3jc 3* 3^ 3)C 3^ # 3^ 3|; ;;: :;o'-. 3j: 3^ >;* 3|! 3*C 3|; S|C 3* 3* 3* # 3fc 3É 3MS

* 24IB ««U* 3* 4
$ * J(t * 3* * 3): 3*3 3)C 3)C # 3* 3J: 3i< 3jt * $ 3}! 3^ * 3* * 3* * 3^ # 3* 3* 3* y,: * 3l; 3)C * * * 3* £ 3)5 3* * 3;; 3,* 3* $ 3^1 ,(< £ * 3}t

27T* 19 3*5F ■t5=)<
Sfc 3(6 3jt 3)5 3^ 3* 3): 3}! 3)5 3)5 3)( 3)5 3)5 3)( 3j£ 3)t 3(5 3fc Sjt 3)5 3<5 3(5 3)5 3* 3)5 3)6 3^ 3i£ 3)5 3)5 3:t 3)5 3|< 3* 3* 3;: 3)5 3)5 3)5 3* 3* 3)5 3)5 3)5 3)5 3); 3)5 3)5 3)5 3)5 3^

* * 10 ❖T 3)5 0 3*
3(£ 3)6 3)5 3(5 3)6 3)5 3fc 3^ 3)5 3)5 3)S 3|t 3(5 3)6 3ls 3)5 3)6 3* 3)6 3* 3|6 3|6 3^ 3)5 3)5 3,'C 3(£ 3)5 S.V S* y,5 3)5 3)5 3): 3^ 3,,£ 3<s 3>S 3* 3)5 3£ 3)6 3)5 3(5 3)£ 3^ 3)6 3)5 43 3(5

0 1 7-r-TPRIME
*3)t*3)£3)£3)£3)£3!£3!t^3{53)£3(54t3f53k3)53(53k3!:3k3;£3)53j53)£3l53{53):3;5 3it3k3l5 3;£3i5 3;£3;;3,'S3;5 3(53)£3;6 3;5 3!£3k3k3!5*3k3!5 453)5

*3)5

\
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# $ & # # >!x # # >|oi< # *

# TAbLE NU 14 *
# ft >{< # 3$C ?|C 3)C # $ # ft ft ft ft ft ft ft

TOTAL NUMBER OF REJECTION OUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N 1 = 10 N2=—nr

MU 1= 1.000 MU 2= 0.500

S IGMA1= 4.000 S IGMA 2= 2.000

BETA1=S1GMA1/MU1= 4.000 6ETA2=SIGMA2/MU2= 4.000

THETA=MU1/MU2= 2.000 PSI=BETA1/BETA2= 1.000

= = ♦ = 6 = = eh = = = 6 6 =q1 6 = = = 3 = 6 e = = = f eS = = = = e 6 e 6 = = = = = snh = 6 = = = = 6 sqh
ALPHA-LEVEL

❖ TEST STATISTIC **❖«#**515*#
0.01

= 6

= 0.05 0.10* =

LAMBDA* = 24 71= b5 u =

= cu f 28 7ou 59 =

= F 26 536 = o5 =

= T 0 5= = 11 =

TPRIME= 60 2uu 6 u
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* TABLE NO 15 «
3)C # >)e ## sjc >',o(t >)c >!«>!.- Jjc jjt# ft sfc >;« jfc

TOTAL NUMBER OF REJECTION GUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FUR 2 SAMPLES CF SIZE

N( = (2 N2= 10

MU1= 1.000 MU2= 2.000

S I GMA1= 0.500 SIGMA2= 1.200

BETA1=S1GMA1/MU1= 0.500 B_ETA2 = S IGMA2/MU2= 0.600

THETA=MU1/MU2= 0.500 PSI=BETAi/BETA2= 0.833

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

? ALPHA-LEVEL
* TEST STATISTIC $$*#*>*#**ft*ftftftft

0.01
ft ft ft ft ft ft ft ft ft ft ft ft ft ftft ft ft ft ft ft ft ft ft ft ft ft ft ftft ft ft ft ft ft ft ft ft ft ft ft ft ft ftft ft ft ft ftft ft

❖ *

0. 05 A 0.10«* * *

lambda* 79 * ft* 98 100 «
ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

* * ■f- 80U 20 « *Ob
ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

F « 67 $ 75« 40 *
ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft ftftftftftftftftft ftftftftftft

T« 34 * 79« 62« *
ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft v ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft

TPRIMË
ftftftftftftftftftftftft ft ftftftftftft ft ftft ft ftftftftftftft ft ftftftftftft ftftftftftftftftft ft ftftftft

20 78ftft ft 5 3ft ft
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3jC Jfolt £ # # # ^ # # $ * #

* TABLE NO 16 *
* j!< * # # # sio}; >!<

TOTAL NUMBER OF REJECTION OUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N2= rüN1= Tf)

MU2= 2.000MU1= 1.000

S IGMA 2= 3.000S I GMA1= 1.000

BE I A2 = SIGMA2/MU2= 1.500BETA1 = SIGMAI/MU1= 1.00 0

PSI-BETA1/BETA2= 0.667THETA=MU1/MU2= 0.500

^ ^o|c îic 5|t 2lt jjt >!: Jjt !{C Îÿ 3Î5 5^ Jit )>: 5|î # >;c 3}: 5^ j;: J.'S j|c 5l: 5>! :;c * 5^ * * # J{C >)t ^ ^ îiî *

ALPHA-LEVEL
* TEST STATISTIC ««a*******************************

0.01
# $ £ :{< # # >;< >!< 3r >)£ # # * jJ: # >r ❖ ^ *!* * >!* ^ # * # ’i' # * * # * * >!<;* A # # y* # * & ❖ £ # V # ❖ £ # #

«

0. 05 0.10 *«* «

« 97LAMBDA 77 *« 94* »
#3{c>^>!c>|t>,l<^t^!3i!3l:3^^3;:3!î3^îic^;^3)cî^3^31't3>:3^^0):^t3;t3;c3it>!t!,'0^3}:^:*!!ty^3^#3^3;t3|j3!t3^j|t3!::;:3^^>;c

« 9482 *« u * 58 «
sic# # # # y,: 3i« î|t # # A# # # :>!: 3k !>o!< ❖ # ❖ * # # 3i< # !|o!' # ❖’I' & $ # ^ # Sr # # # # A *

** 70 « 90F 96 ❖*
>J:)(t3^3!t3k5!c>!c5i(5it3|;3|<>!'3kî!«T!’ksk;i!3k>!'3|t3ksk3it3k3k:!k>l«’k3it3k>k>k^3^*^3ÿ;>k3kk::<”k3k3lt’k3k3lt*î?;3k

26T * 2 1 ** 8 «
• jjc 3k ait >;o(s # =k>k >!* £ =k =k :>!* Jiok # 3k y,o!: sk >k3>:3k & & 3k 3;”k & >k y,' #4:3k # # >k # # 3k # ^k’!0!* Jk## 3i°i< 3k

2~3T P R1 MF
j}c 5^ 3j< ajc î}: îjc ^ 3{c j}< y,c tJc 5{c >Jc V,oJ: 3}c ^ ^ ^ a;c j{c ^ îJc 3J: 3j« ^ 3^ 5}c ajc 3{£ s}; >Js >Jc

>ÎC : Id 3kke =k

\
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# £ # # £ # >Jc sjc # j!: # # 5:c v # # >Jc
# TABLE NO 17. *
# s;-. # # s’,*# #>{c £ sfc ï)c A A A A

TOTAL NUMBER OF REJECTION OUT OF 100 SAMPLES 
SIMULAIEO WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N2= 20N( = (2

MU 1= 4.00 0 MU2= 6.000

SIGMA2= 2.500S I GMA 1= 2.000

BETA1=SIGMA1/MU1= 0.500 BETA2=SIGMA2/MU2= 0.416

PSI=BETA1/6ETA2= 1.200THETA=MU1/MU2= 0.670

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
ALPHA-LEVEL

« TEST STATISTIC ❖tt*#****#*******#*###*******#*#*##
0.01

>io!: $ £ # s[e $ Sp *!: >i: & £ £ >p # i,'c ^ ^ ;}c >;< V: ;;; ^ ^ 3;; v ÿ i1,: ÿ ÿ ÿ

❖* *

❖ 0.10* 0. 05 &* *

LAMBDA o 7 * 80 ** * 43 *
ij: >‘c .'l; A jjc j.'c 3^ >)c :;c sj: ijc >J: >;c * 4 ^ -t A =!- 4 :'c ^ ■!- 5,c ]{t ^ ÿt ^ 3^ * ^ 4 ^

«12U* « 0 24*
3^ >J; A Jj! .'I; >'{ 3^ jJ: ij; s;j )J: >)t j.'t >Jc * 3J: ajc 3)c >;t If. if. if it. if. if :'t 3;'. if if if-.f if if if if if if if if if if if if if

20F * 14 *** 4
4: * 3^ ^ if -if if if. -If if if if if ^ 3;c if if if if if if if if if if ^ if if if ^ 3;; 3^ if 3;< jJ; if rf if 3;.' 3^,* si: ^c# 3jt

« 74T 4 27 63 3p*
s^ >1: si: >lc sj: s': if if if s): si: ^ si: * if s,1: si: if if if if si: s': s;: ss: si: ix ;1: if ''f s;: ^ if if if if s;< sic r1: if 3l; :1c sV if

TPRIME * 7427 *« * 64*
3}: 3^ 3}! sjt 3jc sjc s,t 3^ s’,: s^ 3^ sjc sjt s{t 3^ s^ 3^ 3l« << sic s>: 3;: s^ sÿ: si: 3j; 3^ si: sjt 31: * s^ 3^ 3^ * s(: * s^ ^ 3lc 3^ 3i: 3^ sjt ^ sjc sit

\
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j|< >;( Ÿf. A i'f iji ^ * -/f if *
* TABLE NO ,18
if i >y >y s|c if. if if if if if if if ifif if. if if

TOTAL NUMBER OF REJECTION OUT OF 100 SAMPLES 
SIMULATED WITH THE GIVEN POPULATION PARAMETERS 
FOR 2 SAMPLES OF SIZE

N2= 20N1 = 10

MU 1 = 1.000 MU2= 2.000

S IGMA1= 1.500 S IGMA 2= 2.000

BETA1 = S IGMA1/MU1= 1.500 6ETA2=SIGMA2/MU2= 1.000

PSI~BETA1/BETA2= 1.500THETA=MU1/MU2 = 0.500

^ j{c # ijesÿ >jc sy jjt 5*: ^ J{C if if if if if i.. i, if if i' if : if if if if if if if.ififififif.if
ALPHA-LEVEL

* TEST STATISTIC sjc**’;'***^»;:^*******^***^*****^*^***^
0.0 1

* # # jjc :{c £ :Jc s!î sJ-, # >■£ # # # £ sy # # if i: if - if i: :y if if if. if is if if jy if is if if if if if if if if if if if

* * if-

* *t- 0.05 0.10 «

LAMBDA* if 5034if if if6
ïy >y if if if if ;|c if if * if i if i- if if î'c ;'c if if iy ','c if if si.

« 20 « 34U 7 *r-
* ift ^ j[c 3}t * jjc sy ^ ■<< jj; >;t j|; >;c jy if jy if is sy >y >;•. >y if ;y >y s;: sy * sy ,-y is >y if j|c sy jy jjt ^ >y j;c sy
* *F * 10 223 *if

if if if if if if if if if if if if if sy ;|; if j|; ;y i,: if ;y .-y ^ if if '.y if if ;y ;y sf i: is if if if * jy if if * is is yc if if if if if
* T 7 >y❖ 20 29 if-

if is if if if if is if if if if if if if if if sy is if if .-y if >y is jy >;< jy 3|; y't if if if >y if Jj: is is :!< jy >y y; >y yt is if is if if if
TP R I ME* 2 1 29 *if B if if

if if if if if if if is if is jy iy jy i,-. :y y: if if is jy >;■, y; >y ;y 5y y; ;y5y jy yc y: if if yc yt yc :y yoy yt yoy yoy >y jy >y >y yt *
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