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KEYWORD : TESTING THE DIFFERENCE BETWEEN TREATMENT EFFECT / MONTE CARLO

LIKELIHOOD RATIO TEST / LIKELIHOOD RATIO TEST/ TYPE I ERROR / POWER OF THE TEST
PATCHARIS PONGKEIW : MONTE CARLO LIKELIHOOD RATIO TEST FOR RANDOMIZED
COMPLETE BLOCK DESIGN WITH FIXED TREATMENT AND BLOCKING FACTORS.

THESIS ADVISOR : ASSOC. PROF. SUPOL DURONGWATANA , Ph.D. 94 pp.

ISBN 974-17-6858-3.

The purpose of thid research is to study and compare the method of hypothesis testing relation
to the differrence between treatment effect for Randomized Complete Block Design with fixed treatment,
and blocking factors.

This research compares the Likelihood Ratio test with Monte Carlo Likelihood Ratio test with
pattern as Yij =T+ ﬁj + Eij when i=1,2,...,a and j=1,2,...,b. In this research is set error(é‘ij)
, that is Random Variable , the normal distribution and independent . The average are 0 and variance is
(o} 2 when the influence of treatment and block is positive which mean that there no interactive between
treatment and block . The copied data is derived from Monte Carlo technique by S-Plus 2000 program.
The situation is set as following :

In experiment , the amount of treatment are 3,5 and 7 and the amount of block are 3,5 and 7
while the coefficient of variation are 20% ,25% and 30% . The level of significance are 0.01 and 0.05.

By using probability of type I error and power of for comparing the efficiency of both method, The
results of this research can be sumarized as follows :

Probability of type I error

At level of significance are 0.01 and 0.05. Almost of testing , Monte Carlo Likelihood
Ratio statistic can control the probability of type I error better than Likelihood Ratio statistic. However
when the coefficient of variation is:increased,in some case, it is found that the Likelihood Ratio statistic
can control the probability of type I error better than Monte Carlo Likelihood Ratio statistic.

Power of the test

At level of significance are 0.01'and 0.05, “when the difference of treatment effect is less
or moderate, Almost of testing Likelihood Ratio- statistic has power of the test higher than Monte Carlo
Likelihood Ratio statistic. But in somecase , when the coefficient of variation is increased , Monte Carlo
Likelihood Ratio statistic has power of the test higher than Likelihood Ratio statistic. And when the
difference of treatment effect is high, the power of the tast in both mothods trend to be equal or close

to, and approximate to 1.

Department...... Statistics......... Student’s signature..................c.ouunee
Field of study.... Statistics......... Advisor’s signature.........................
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msfmua luaaumseiang g meldauuagiuing)
k_3

n_3

b1_0

b2_-16.43

b3_16.43

u_50

sd_5

trials_200

loops_200

a_k-1
c_n-1

e_ac

p.value_array(,dim=c(1,loops))

mon.pval_array(,dim=c(1,loops))

tr_array(0,dim=c(k))
b_array(c(b1,b2,b3),dim=c(n))

for( 1'in 1:loops)
{
er_array(rnorm(k*n,0,sd),dim=c(k,n))
y_array(,dim=c(k,n))
u1_array(,dim=c(1,n))

sd1_array(,dim=c(1))

for(j in 1:n)
i
for(i in 1:k)
{
ylijl_u + trli] + b[j] + erli,]

uljl_mean(yL,j])

sd1_stdev(y)

sc_0



for (iin 1:k)

{
for (jin 1:n)
{
sc_scHy[i,j]
}
}

sc_(sc™2)/(k*n)
ss_0

for (i in 1:k)

-
=)
X
i

'Y] 'l'
st_st+(str"2) 11!

str_0

SAUUINYUINNS )
ARIRINTUNINEAE

for(j in 1:n)

{
for (iin 1:k)
{

str_str+y/[i,j]
}
sb_sb+(str*2)

str_0



sb_sb/k

print(1)

sst_ss-sc
sstr_st-sc
ssb_sb-sc
sse_sst-(sstr+ssb)

mstr_sstr/a

mse_sse/e

s.mse_sqrt(mse)

f.stat_mstr/mse
f.stat_round(f.stat,dig=
f.stat

p.value[l]_round(1-pf(f.

nss_1+(sstr/sse)
m_(k*n)/2

li.ratio_round((1/nss)"
#monte carlo likelihood ratio s

y.mon_array(,dim=c(k,n)
li.ratio1_array(,dim
- -

for(z in 1:trials
{
for(i in 1:k) - :

ﬁmﬂ’uﬁwﬂﬁmi

QW’]NQ AN INEIRE

sc.mon_0
for(i in 1:k)
{
for(j in 1:n)
{
sc.mon_sc.mon+y.monl[i,j]
}
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sc.mon_(sc.mon”2)/(k*n)

ss.mon_0
for(i in 1:k)
{
for(j in 1:n)
{
ss.mon_ss.mon+(y.monli,j]*2)
}
1
st.mon_0
str.mon_0
for(i in 1:k)
{
for(jin 1:n)
{
}
}

st.mon_st.mon/n

sb.mon_0
strmon_0
for(j in 1: 23
{ L]
for(i in 1:k)

RABHINEUTNT
ANTETTTRENMINE e

sb.mon_sb.mon/k
sst.mon_ss.mon-sc.mon
sstr.mon_st.mon-sc.mon
ssb.mon_sb.mon-sc.mon
sse.mon_sst.mon-(sstr.mon+ssb.mon)
nss.mon_1+(sstr.mon/sse.mon)

m1_(k*n)/2



li.ratio1[,z]_(1/nss.mon)"m1

}

#compute p-value of monte carlo
count_ifelse(li.ratio1<=li.ratio,1,0)
sumli.ratio_sum(count)

mon.pval[l]_round(sumli.ratio/trials,dig=5)

# nsAnauAdndiutaInisliasannmgoudng
# type | LR-test

count.f0.01_ifelse(p.value<=0.01,1,0)

sum.pval0.01_sum(count.f0.01)

prob.f0.01_round(sum.pval0.01/loops,dig=5)
print(prob.f0.01)

count.f0.05_ifelse(p.value<=0.05,1,0)

sum.pval0.05_sum(count.f0.05)

prob.f0.05_round(sum.pval0.05/loops,dig=5)
print(prob.f0.05)

# type | monte carlo test

count.monte0.01_ifelse(mon.pval<=0.01,1,0)
sum.monpval0.01_sum(count.monte0.01)
prob.monte0.01_round(sum.monpval0.01/loops,dig=5)

print(prob.monte0.01)
count.monte0.05_ifelse(mon.pval<=0.05,1,0)
sum.monpval0.05_sum(count.monte0.05)
prob.monte0.05_round(sum.monpval0.05/loops,dig=5)
print(prob.monte0.05)
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(*fﬂiﬂ"muﬂﬂﬂuﬁﬂ'luﬂ"l‘iﬂlGIN 9 ﬂTEJ‘lGIﬁiliJGleuLLEN*)

t2_-16.43
t3_16.43
u_50
sd_5
trials_200
loops_200
a_k-1

p.value_array(,dim=c(loo
mon.pval_array(,dim=c(loops
tr_array(c(t1,t2,t3),dim=c(k))
b_array(c(b1,b2,b3),dim=c(n))

for( I'in 1:loops)
{
er_array(rnorm(k*n,0,sd
y_array(,dim=c(k,n))
u1_array(,dim=c( :ﬂ )
sd1_array(,dim=c(1))

ﬁﬂ']‘i.l‘l«L’]‘Vl‘c’J‘Lﬁﬂ'ﬁ
QWWNQ NIUAINYIRE

ylijl_u + tr[i] + b[j] + erfij]

ullil_mean(y[i,])
1
sc_0
for (i in 1:k)
{
for (jin 1:n)
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sc_sc+yl[i,j]

}
sc_(sc™2)/(k*n)

ss_0

for (i in 1:k)
{
for (jin 1:n)

st_0

str_0
for(iin 1:k)

{

——
str_str+ylijl I
2 AN S

st_s (5tr22)
y_"
str_0

M

st_st/n

o AUUINBUINT

AWTRINTAININENRE

}
sb_sb/k

print(l)



sst_ss-sc
sstr_st-sc
ssb_sb-sc

sse_sst-(sstr+ssb)

mstr_sstr/a
mse_sse/e

s.mse_sqrt(mse)

f.stat_mstr/mse
f.stat_round(f.stat,dig=5)
f.stat
p.value[l]_round(1-pf(f.stat,a,e),dig=5)
nss_1+(sstr/sse)
m_(k*n)/2
li.ratio_round((1/nss)”m,di

li.ratio
#monte carlo likeliho

y.mon_array(,dim=c(k,
li.ratio1_array(,dim=
for(z in 1:trials)
{
for(iin 1:
{
for(] i
{ u p +bl[j]

y.mon[i,jl_rnorm(1,u1,s.mse)

afliinevims
WHRINTUNINEAE

for(i in 1:k)
{
for(j in 1:n)
{
sc.mon_sc.mon-+y.mon[i,j]
!
}

sc.mon_(sc.mon”2)/(k*n)
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ss.mon_0

for(i in 1:k)

{
for(j in 1:n)
{
ss.mon_ss.mon+(y.mon[i,j]"2)
}

1

st.mon_0

str.mon_0

for(i in 1:k)

{
for(jin 1:n
{
1
st.mon_st.m
str.mon

1

sb.mon_0
str.mon_0
for(j in 1:n) =
{ -
for(iin H )

str.mon sP"r mon+

Nﬂ']U‘Ll'WI‘c’J‘Uﬁﬂ'ﬁ

sb.mon_sb.mon+(str. monA2)

QW”INQ NIUNAINYTIRE

sb.mon_sb.mon/k
sst.mon_ss.mon-sc.mon
sstr.mon_st.mon-sc.mon
ssb.mon_sb.mon-sc.mon
sse.mon_sst.mon-(sstr.mon+ssb.mon)
nss.mon_1+(sstr.mon/sse.mon)
m1_(k*n)/2

li.ratio1[,z]_(1/nss.mon)”"m1



#compute p-value of monte carlo
count_ifelse(li.ratio1<=li.ratio,1,0)
sumli.ratio_sum(count)

mon.pval[l]_round(sumli.ratio/trials,dig=>5)

# N3AUIUANAAIUIBINNIL B ANNAF N

# type | f-test

count.f0.01_ifelse(p.value<=0.01,1,0)

sum.pval0.01_sum(count.f0.01)

prob.f0.01_round(sum.pval0.01/loops,dig=5)
print(prob.f0.01)

count.f0.05_ifelse(p.value<=0.05,1,0)

sum.pval0.05_sum(count.f0.05)

prob.f0.05_round(sum.pval0.05/loops,dig=5)
print(prob.f0.05)

# type | monte carlo test

count.monte0.01_ifelse(mon.pval<=0.01,1,0)
sum.monpval0.01_sum(count.monte0.01)
prob.monte0.01_round(sum.monpval0.01/loops,dig=5)
print(prob.monte0.01)
count.monte0.05_ifelse(mon.pval<=0.05,1,0)
sum.monpval0.05_sum(count.monte0.05)
prob.monte0.05_round(sum.monpval0.05/loops,dig=5)

print(prob.monte0.05)
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6 hrs 8 hrs 10 hrs
Male 72 75 76
Female 69 74 74

(P.V. Rao. “ Statistical Research Methods in the Life Sciences . Duxbury Press. 629 — 634 p. )
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