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Piyawan Thukaecow 2009: Comparison on Homogeneity Test of Variances. Master of
Science (Statistics), Major Field: Statistics, Department of Statistics. Thesis Advisor:

Associate Professor Chirash Sukhagate, M.S. 161 pages.

The objective of this research was to comparison on homogeneity test of variances.
When sample sizes are equal and unequal by considering 4 and 5 populations under Normal
distribution Double Exponential distribution (Normal) * distribution and (Double Exponential) ®
distribution. Using T,’s test Neyman-Pearson’s test Layard y’’s test Levene’s test and
O’Brien’s test in this research by considering the capability to control type I error based on the
Cochran limit and power of the test by fix difference variance ratio with significance levels
0.01 and 0.05. The data were simulated by using the Monte Carlo technique total 252 case and

each case was replicated 1,000 times. Results of the research were as follows :

For Normal distribution T,’s test could control of type I error and had highest power
of the test. For Double Exponential distribution when sample sizes are equal, Layard y*’s
test could control of type I error and had highest power of the test but if sample sizes that
unequal O’Brien’s test could control of type I error and had highest power of the test. For

(Normal)  distribution and (Double Exponential)? distribution was asymmetric, O’Brien’s

test could control of type I error and had highest power of the test.

Student’s signature Thesis Advisor’s signature
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LIBNAME dist'D:\data\';
data dist.normal 1;
array x1{15};
array x2{15};
array x3{15};
array x4{15};
nl=15;
n2=15;
n3=15;
n4=15;
mu=0;
var=10;
varl=1l.0*var;
var2=1.0*var;
var3=1.0*var;
var4=1.0*var;
do rep=1 to 1000;
do i=1 to nl; errl=sqgrt(varl)*rannor(0);
x1 (1i)=mu+errl; end;
do i=1 to n2; err2=sqgrt(var2) *rannor (0);
x2 (1) =mu+err?2; end;
do i=1 to n3; err3=sqgrt(var3) *rannor(0);
x3 (i)=mu+err3; end;
do i=1 to n4; errd=sqgrt(var4) *rannor (0);
x4 (1) =mu+errd; end;
output;
end;
proc print data= dist.normal 1;
title'Generator for normal distribution';
run;

o v Mgy gy Qo oYY
mmﬁlmmnmamwuum‘h

U
data normal 1;
INFILE 'D:data.dist.normal 1l.dat';
proc print data=dist.normal 1;

title'Generator for normal distribution';
run;
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/* _________________________________________________________________ *
* Generator for (normal)”2 distribution *
K o o */

LIBNAME dist'D:\data\';
data dist.dou norl;
array x1{15};
array x2{15};
array x3{15};
array x4{15};
nl=15;
n2=15;
n3=15;
n4=15;
mu=0;
var=10;
seed=12345;
varl=1.0*var;
var2=1.0*var;
var3=1.0*var;
var4=1.0*var;

do rep=1 to 1000;

do i=1 to nl; errl=sqgrt(varl) * (rannor (seed));

x1 (i)=(muterrl)**2; end;

do i=1 to n2; err2=sqgrt(var2)* (rannor (seed));
x2 (i)=(muterr2) **2; end;

do i=1 to n3; err3=sqgrt(var3) * (rannor (seed));
x3(1)=(mu+err3) **2; end;

do i=1 to n4; errd=sqgrt(var4d) * (rannor (seed));
x4 (i)=(muterrd) **2; end;

output;
end;
proc print data=dist.dou norl;
title'Generator for (normal) "2 distribution';
run;

o v Mgy gy Qo oYY
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data dou norl;

INFILE 'D:data.dist.dou norl.dat';

proc print data= dist.dou norl;
title ' Generator for (normal)”2 distribution ';
run;
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/* _________________________________________________________________ *
* Generator for double exponential distribution *
K o */

LIBNAME dist'D:\data\';
data dist.lapla 1;
array ul{l5}; array u2{15};
array u3{15}; array u4{1l5};
array yl{15}; array y2{15};
array y3{15}; array vy4{15};
array hl{15}; array h2{15};
array h3{15}; array h4{15};
array z1{15}; array z2{15};
array z3{15}; array z4{15};
array cl{15}; array c2{15};
array c3{15}; array c4{15};
array sz1{15}; array sz2{15};
array sz3{15}; array sz4{15};
array ml{15}; array m2{15};
array m3{15}; array mé4{15};
array x1{15}; array x2{15};
array x3{15}; array x4{15};
a=1l; b=-0.5;
seed=12345;
alpha=0; beta=2;
nl=15; n2=15; n3=15; n4=15;
var el=1.0;
var e2=1.0;
var e3=1.0;
var e4=1.0;
var exl=(2*var_el)* (beta**2);
var ex2=(2*var_e2)* (beta**2);
( ) *( )
)

’

var_ex3=(2*var e3 beta**2
var exd=(2*var ed)* (betax*2
bl=sqgrt (var exl/2);
b2=sqrt (var_ex2/2);
b3=sqgrt (var _ex3/2);
bd=sqrt (var ex4/2)
do rep=1 to 1000;
do i=1 to nl; ul(i)=ranuni (seed);
y1(i)=(a*ul (1)) +b;
hl(i)=bl*sign(yl(i)); end;
do i=1 to n2; u2(i)=ranuni (seed);
v2 (i)=(a*u2(i))+b;
h2 (i)=b2*sign(y2(i)); end;
do i=1 to n3; u3(i)=ranuni (seed);
y3(i)=(a*u3 (1)) +b;
h3(i)=b3*sign(y3(i)); end;
do i=1 to n4; u4(i)=ranuni (seed);
v4 (i)=(a*ud (1)) +b;
h4 (i)=b4*sign(y4(i)); end;

’

’
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do i=1 to nl; zl(i)=2*abs(yl(i));
cl(i)=1-z1(1);
szl (i)=log(cl(i));
ml (i)=hl(i)*szl(i);
x1 (i)=alpha-ml (i)
end;
do i=1 to n2; z2(i)=2*abs(y2(i));
c2(i)=1-z2(1);
sz2(i)=log(c2(i));
m2 (i)=h2 (i) *sz2 (i),
x2 (1)=alpha-m2 (i) ;
end;
do i1i=1 to n3; z3(i)=2*abs(y3(i));
c3(i)=1-2z3(1);
sz3(1i)=log(c3 (1)),
m3 (i)=h3(i)*sz3(1i);
x3(i)=alpha-m3 (i)
end;
do i1i=1 to n4; z4(i)=2*abs(y4(i));
cd(1)=1-z4(1);
sz4 (i)=log(c4d (1)),
m4 (i)=h4 (i) *sz4 (1) ;
x4 (1)=alpha-m4 (1)
end;

’

’

’

’

output;

end;

proc print data=dist.lapla 1;

title ' Generator for double exponential distribution ';
run;

v v
udﬂlﬂld Y
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data lapla 1;

INFILE 'D:data. dist.lapla l.dat';

proc print data= dist.lapla 1;
title ' Generator for double exponential distribution ';
run;
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/* _________________________________________________________________ *
* Generator for double exponential**2 distribution *
K o */

LIBNAME dist'D:\data\';
data dist.dou lal;
array ul{l5}; array u2{1l5}; array u3{15}; array ud4{1l5};
array y1{15}; array y2{15}; array y3{15}; array y4{15};
array hl{15}; array h2{15}; array h3{15}; array h4{15};
array z1{15}; array z2{15}; array z3{15}; array z4{15};
array cl{15}; array c2{15}; array c3{15}; array c4{1l5};
array sz1{15}; array sz2{15}; array sz3{15}; array sz4{15};
array ml{15}; array m2{15}; array m3{15}; array mé4{15};
array x1{15}; array x2{15}; array x3{15}; array x4{15};
a=1l; b=-0.5; seed=12345; alpha=0; beta=2;
nl=15;n2=15;n3=15;n4=15;
var el=1.0; var e2=1.0; var e3=1.0; var e4=1.0;
var exl=(2*var_el)*(beta**2); var_ ex2=(2*var_e2) * (beta**2);
var_ex3=(2*var_e3)* (beta**2); var ex4=(2*var ed)* (beta**2);
bl=sqrt (var ex1/2); b2=sqrt(var ex2/2)
b3=sqrt (var ex3/2); bd=sqrt(var ex4/2)
do rep=1 to 1000;

do i=1 to nl; ul(i)=ranuni(seed); yl(i)=(a*ul(i))+b;
hl(i)=bl*sign(yl(i)); end;
do i=1 to n2; u2(i)=ranuni(seed); y2(i)=(a*u2(i))+b;
h2 (i)=b2*sign(y2(i)); end;
do i=1 to n3; u3(i)=ranuni(seed); y3(i)=(a*u3(i))+b;
h3(i)=b3*sign(y3(i)); end;
do i=1 to n4; u4d(i)=ranuni(seed); y4(i)=(a*ud (1)) +b;
h4 (i)=b4*sign(y4(i)); end;
do i=1 to nl; 21(1) 2*abs(y1( i)); cl(i)=1-z1(i); szl (i)=log(cl(i));
ml (i)=hl(i)*szl(i); x1(i)=(alpha-ml(i))**2; end;
do i=1 to n2; 22(1) 2*abs(y2( i)); c2(i)=1-z2(i); sz2(i)=log(c2(i));
m2 (1)=h2 (i) *sz2(i); x2(i)=(alpha-m2(i))**2; end;
do i=1 to n3; 23(1) 2*abs(y3( )); c3(i)=1-2z3(i); sz3(i)=log(c3(i));
m3 (i)=h3(i)*sz3(1i); 3(i)=(alpha-m3(i))**2; end;
do i=1 to n4; 24(1) 2*abs(y4( i)); c4(i)=1-z4(i); sz4(i)=log(cd (1))
m4 (1)=h4 (i) *sz4(i); x4(i)=(alpha-m4d (i))**2; end;
output;end;
proc print data=dist.dou lal;
title ' Generator for Double Exponential**2 Distribution ';

run;

data dou lal;

INFILE 'D:data.dist.dou lal.dat';

proc print data=dist.dou lal;
title'Generator for double exponential**2 distribution';
run;
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data T 3;
set dist.normal 1;
array x1{15};
array x2{15};
array x3{15};
array x4{15};
array var_a{4};
array g{4};
array h{4};
nl=15; n2=15; n3=15; n4=15;k=4; sn=60;
do i=1 to nl; var al=var(of x1:); end;
do i=1 to n2; var_a2=var (of x2:) end;
do i=1 to n3; var_a3=var(of x3:); end;
do i=1 to n4; var_ ad=var (of x4:) end;
cl = nl*sqgrt(var_al);
c2 = n2*sqgrt(var_a2

~.

~e

=l
|

( );
n3*sqrt(var a3);
= nd*sqgrt (var a4)
sc = sum(o ),
dl = nl*var al;
d2 = n2*var_a2;
a3 n3*var a3;
d4 = nd*var a4;
sd = sum(of d:);
f = sc/sd;
do i=1 to k;
g(i)=((1/sqrt(var a(i)))-£f)**2;
end;

Q Q
DSw
[l

’

hl = (nl*var al
h2 (n2*var a2
h3 = (n3*var_a3
h4 = (nd4*var a4
sh=sum(of h:);
T3=2*sh;
chi 0l=cinv(0.99,3);
chi 05=cinv(0.95,3);
if T3>chi 01 then do;
T3 01 = "rejectOl";
end;
else do;
T3 01 = "acceptO01";
end;
if T3>chi 05 then do;
T3 05 = "reject05";
end;
else do;
T3 05="accept05";
end;
output;
title 'T3 METHOD';
proc freq; table T3 0l; run;
proc freq; table T3 05; run;
proc print data=T 3;
run;

)

) *g2
)*

)
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data Neyman;

set dist.normal 1;
array x1{15};

array x2{15};

array x3{15};

array x4{15};

156

nl=15; n2=15; n3=15; n4=15;
k=4; sn=60;
do i=1 to nl; var npl=var(of x1:); end;
do i=1 to n2; var np2=var(of x2:); end;
do i=1 to n3; var np3=var(of x3:); end;
do i=1 to n4; var npé4=var(of x4:); end;
cl = ((nl-1)/nl)*var npl; dl=nl*log(cl);
c2 = ((n2-1)/nl)*var np2; d2=n2*log(c2);
c3 = ((n3-1)/n3)*var np3; d3=n3*log(c3);
cd = ((nd- 1)/n4)*var_np4; d4=n4d4*log(c4);
ssd=sum(of d:);
wl=(nl-1)* (var_npl) swl=wl/ (sn-k);
w2=(n2-1)* (var np2); sw2=w2/(sn-k);
w3=(n3-1) * (var np3); sw3=w3/(sn-k);
wi=(n4-1)* (var_np4); swd=w4/ (sn-k) ;
ssw=sum (of sw:)
h=((sn-k) /sn) *ssw;
sh=sn*log (h) ;
np=sh-ssd;

F 01=finv(0.99,3,56);
F 05=finv (0.95,3,56);
if np>F 01 then do;
np 0l="rejectO01l";
end;
else do;
np 0l="acceptOl";
end;
if np>F 05 then do;
np 05="reject05";
end;
else do;
np 05="accept05";
end;
output;
title 'NEYMAN - PEARSON
proc freq; table np 01;
proc freq; table np 05;
proc print data=Neyman;
run;

METHOD';
run;
run;
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data layard;
set dist.normal 1;

array x1{15}; array x2{15};
array x3{15}; array x4{15};
array sx1{15}; array sx2{15};
array sx3{15}; array sx4{15};
array szl1{15}; array sz2{15};
array sz3{15}; array sz4{15};
array xbar{4}; array w{4}; array d{4};
nl=15; n2=15;n3=15;n4=15; n=60; k=4;
do i=1 to nl; var_ lal=var(of xl:); end;
do i=1 to n2; var_la2 =var (of x2:); end;
do i=1 to n3; var_ la3=var(of x3:); end;
do i=1 to n4; var lad=var (of x4:); end;
al=(nl- 1)*log(var lal); a2=(n2-1)*log(var_la2);
a3=(n3-1) *log(var_la3); a4d4=(n4-1)*log(var_ la4);
sa=sum(of a:); ssa=sa/ (sn-k);
=(log(var_lal)-ssa)**2; =(n1—1)*w1
w2=(log(var la2)-ssa)**2; d2=(n2-1)*w2;
w3=(log(var_ la3)-ssa)**2; 3:(n3—1)* ;
wi=(log(var lad)-ssa)**2; =(n4—1)*w4
sd=sum(of d:);
do 1i=1 to nl; xbarl=sum(of x1:)/nl; end;
do i=1 to n2; xbar2=sum(of x2:)/n2; end;
do i=1 to n3; =xbar3=sum(of x3:)/n3; end;
do 1=1 to n4; xbard4=sum(of x4:)/n4; end;
do 1i=1 to nl; sx1l(i)=(x1(1i)-xbarl)**4; end
do i=1 to n2; sx2(i)=(x2(i)-xbar2)**4; end
do i=1 to n3; sx3('):(x3(1) -xbar3) **4; end
do i=1 to n4; sx4(i)=(x4(1)-xbard)**4; end
ssxl=sum(of sxl1l:); ssx2 sum(of sx2:);
ssx3=sum(of sx3:); ssx4=sum(of sx4:);
sumsx—sum(of SSX:); g=sn*sumsx;
do i=1 to nl; szl (i)=(x1(1i)-xbarl)**2; end;
do i=1 to n2; sz2 (i ) (x2 (1) -xbar2)**2; end;
do i=1 to n3; sz3(i)=(x3(1i)-xbar3)**2; end;
do i=1 to n4; sz4(i)=(x4(1i)-xbard)**2; end;
sszl=sum(of szl:); ssz2=sum(of sz2:);
ssz3=sum(of sz3:); sszd=sum(of sz4d:);
sumsz=sum(of ssz:); gx=sumsz**2;
gamma= (g/gx) -3; nbar=sn/k; u=l-(1l/nbar);
ux=u*gamma; t=2+ux; cs=sd/t;
chi 01=cinv(0.99,3); chi 05=cinv(0.95,3);
if cs>chi 01 then do; cs 01 = "rejectOl"; end;
else do; cs 01 = "accept01l"; end;
if cs>chi 05 then do; cs 05 = "reject05"; end;
else do; cs_05="accept05"; end;
output; title 'LAyard Chi-square METHOD';
proc freq; table cs 0l; run;
proc freq; table cs 05; run;

proc print data=layard;
var cs_01 cs_05;
run;
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data LEVEN;

set dist.normal 1;

array x1{15}; array x2{15};
array x3{15}; array x4{15};
array gl{1l5}; array g2{15};
array g3{15}; array g4{15};
array tl{1l5}; array t2{15};
array t3{15}; array t4{1l5};
nl=15; n2=15;

n3=15; n4=15;

k=4; SN=60;

do i=1 to nl; xbarl=sum(of x1:)/nl; gl (i)=abs(x1l(i)-xbarl); end;
do i=1 to n2; xbar2=sum(of x2:)/n2; g2 (i)=abs(x2(i)-xbar2); end;
do i=1 to n3; xbar3=sum(of x3:)/n3; g3(i)=abs(x3(i)-xbar3d); end;
do i=1 to n4; xbard4=sum(of x4:)/n4; g4 (i)=abs (x4 (i)-xbar4d); end;
sgl=sum(of gl:);
sg2=sum(of g2:);
sg3=sum(of g3:);
sgd4=sum(of g4:);
ssg=sum(of sg:);
sgbarl=sgl/nl;
sgbar2=sg2/n2;
sgbar3=sg3/n3;
sgbard=sg4/n4;
ssgbar=ssg/SN;
al=nl* ((sgbarl-ssgbar) **2);
az2=n2* ((sgbar2-ssgbar) **2) ;
a3=n3* ( (sgbar3-ssgbar) **2) ;
ad=n4d* ((sgbard4-ssgbar) **2) ;
suma=sum (of az:);
b= (SN-k) *suma;
do i=1 to nl; tl1(i)=(gl(i)-sgbarl)**2; end;
do i=1 to n2; t2(i)=(g2(i)-sgbar2)**2; end;
do i=1 to n3; t3(i)=(g3(i)-sgbar3)**2; end;
do i=1 to n4; t4(i)=(gd(i)-sgbard)**2; end;
)

sumt=sum(of t:
h=(k-1) *sumt;
w=b/h;

F 01=finv(0.99,3,56);

F 05=finv(0.95,3,56);

if w>F 01 then do; w_0l= "reject 01"; end;

else do; w_01 = "accept 01"; end;
if w>F 05 then do; w_05= "reject 05"; end;
else do; w_05 = "accept 05"; end;
output;

title 'Leven Method';

proc freq; table w _01; run;
proc freq; table w _05; run;
proc print data=LEVEN;

var w_01 w_05;

run;
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data OBRIEN;
set dist.normal 1;

array
array
array
array
array
array
array
array
array
array
array
array
array
array
array
array
array
array
array

x1{15};
x2{15};
x3{15};
x4{15};
wi{d};
xbar{4};
z1{15};
z2{15};
z3{15};
z4{15};
sx1{15};
sx2{15};
sx3{15};
sx4{15};
sz{4};
bz1{15};
bz2{15};
bz3{15};
bz4{15};

nl=15;
n2=15;
n3=15;
n4=15;

k=4;

SN=60;

do

do

do

do

do
do
do
do

O O - R
Qo=

var ob4d=var (of x4:

i=1 to nl;

var_ obl=var (of x1:); end;

i=1 to n2;

var ob2=var (of x2:); end;

i=1 to n3;

var ob3=var (of x3:); end;

i=1 to n4;
_ ); end;
wl = (0.5*var obl) nl-1)
w2 = (0.5*var ob2) n2-1);
w3 = (0.5*var ob3) )
w4 = (0.5*var ob4) )
do i=1 to nl;

xbarl=sum(of x1:)/nl; end;
do i=1 to n2;

xbar2=sum(of x2:)/n2; end;
do i=1 to n3;

xbar3=sum(of x3:)/n3; end;
do i=1 to n4;

n3-1
n4-1

’

* ok ok ok e

—~ o~~~

’

xbard= sum(of x4:)/nd; end;
1 to nl; sx1(i)=(x1(1i) xbarl)**2; end;
1 to n2; sx2(i)=(x2(i)-xbar2)**2; end;
1 to n3; sx3(1)=(x3(1)-xbar3)**2; end;
1 to n4; sx4(i)= ( (1 -xbard) **2; end;
=(nl-1)* (nl-2); =(n2-1) * (n2-2) ;
=(n3-1) *(n3-2) ; =(n4-1)*(n4-2);
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do i=1 to nl; z1l(i)=((nl*(0.5+n1-2)
do 1i=1 to n2; z2(1)=((n2*(0.5+n2-2)
do i=1 to n3; z3(i)=((n3*(0.5+n3-2)
do 1=1 to n4; z4(1)=((nd4*(0.5+n4-2)

szl=sum(of zl:);

sz2=sum(of z2:);

sz3=sum(of z3:);

)

I

sz4=sum(of z4:
ssz=sum(of sz:);
szbarl=szl/nl;
szbar2=sz2/n2;
szbar3=sz3/n3;
szbard=sz4/n4;
sszbar=ssz/SN;

dl=nl*((szbarl-sszbar) **2);
d2=n2* ( (szbar2-sszbar) **2) ;
d3=n3* ((szbar3-sszbar) **2) ;
d4=n4* ( (szbard-sszbar) **2) ;
ssd=sum(of d:)/ (k-1);
do 1i=1 to nl; bzl(i)=(zl(i)-szbarl)
do 1i=1 to n2; bz2(i)=(z2(1)-szbar?)
do 1i=1 to n3; bz3(i)=(z3(1i)-szbar3)
do i=1 to n4d; bz4(i)=(z4(i)-szbar4d)

sbzl=sum(of bzl:);

sbz2=sum(of bz2:);
)
)

’

sbz3=sum(of bz3:
sbz4=sum (of bz4d:);
sumbz=sum (of sbz:)/ (SN-k);
ob=ssd/sumbz;
F 01=finv(0.99,3,56);
F 05=finv (0.95,3,56);
if ob>F 01 then do;
ob 0l="reject01l";
end;
else do;
ob 0l="acceptO1l";
end;
if ob>F 05 then do;
ob 05="reject05";
end;
else do;
ob 05="accept05";
end;
output;
title 'O-Brean Method';
proc freq; table ob 01; run;
proc freq; table ob 05; run;
proc print data=O0OBRIEN;
run;

end;
end;
end;
end;

end;
end;
end;
end;
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