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seminar=function(r,mu,varg){

time.start=proc.time()

#set.seed(234)

M=1000; k=4; alpha=0.05; nb=1000

Dcount=rep(0,M); IBcount=rep(0,M); DB2count=rep(0,M); DB4count=rep(0,M)
palB=matrix(0,M,k-1); paDB2=matrix(0,M,k-1); paDB4=matrix(0,M k-1)

# Dunnett's T Statistics Table

DT=matrix(0,5,3)
DT[,1]=c(3,5,7,10,15)
DT[,2]=c(8,16,24,36,56)
DT[,3]=c(2.88,2.59,2.51,2.452,2.416)

# Levene Test
Test.var=function(X,k,r){
Z=matrix(0,k,max(r)); Zbar=rep(0,k)
for(i in 1:k){

for(j in 1:r[i]){

Zli,J=abs(X[i,j]-(sum(X[i,])/ri1))
}
Zbarli]=sum(Z[i,1)/r[i]
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ZT=sum(Z)/sum(r)

sumA=0; sumB=0; df=0

for(i in 1:k){
sumA=sumA+(r[i]*((Zbar[i]-ZT) "~ 2))/(k-1)
df=df+(r[i]-1)

}

for(i in 1:k){
for(j in 1:ri]){

sumB=sumB+((Z[i,j]-Zbar[i]) "~ 2)/df

}

L=sumA/sumB
pvalL=2*pf(L ,k-1,df,lower.tail=FALSE)

return(pvall)

}
# End of Levene Test
# Stepdown Method

Stepdown=function(X k,r,praw){
pb=rep(0,k-1); To=rep(0,k-1); countB=rep(0,k-1); Xbar=rep(0,k)
SSE=0; df=0
for(i in 1:k){
Xbar[i]=sum(X[i,])/r[i]
for(j in 1:r[i]){
SSE=SSE+((X[i,j]-Xbar[i])"2)
}
df=df+(r[i]-1)
}
MSE=SSE/df
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for(i in 1:(k-1)){
Tbli]=abs(Xbar[1]-Xbar[i+1])/sqrt(MSE*((1/r[1])+(1/r[i+11)))
pb[i]=2*pt(Tb[i],df,lower.tail=FALSE)

}

pr=praw

for(i in 1:2){

for(j in 2:3){
if(prli]>pr{j{
temp=pr{]j]
prj]=prli]
prlil=temp
tempb=pblj]
pbljl=pbli]

pblil=tempb

}

if(min(pb)<=pr{1]) countB[1]=1
if(min(pb[2],pb[3])<=pr[2]) countB[2]=1
if(pb[3]<=pr[3]) countB[3]=1

return(countB)

}

# End Stepdown Method
# Begin Main

for(m in 1:M){
Y=matrix(0,k,max(r)); YIB=matrix(0,k,max(r)); YDB2=matrix(0,k,max(r));
YDB4=matrix(0,k,max(r))

E=matrix(0,k,max(r))



for(i in 1:k){
for(j in 1:rli]){
Eli,jl=rnorm(1,0,sqrt(vark[i]))
Y[i,jJ=mulil+E[i,j]
}
}

result=Test.var(Y k,r)

while(result>alpha){
for(i in 1:k){
for(j in 1:r[i]){
E[i,jl=rnorm(1,0,sqrt(varE[i]))
Y[i.jJ=muli]+E[i,j]

}
!
result=Test.var(Y k,r)
}
# Find Dunnett's T statistics
D=rep(0,k-1)

SSE=0; Ybar=rep(0,k); df=0
for(i in 1:k){
Ybar[i]=sum(Y[i,])/r[i]
for(j in 1:rfi]){
SSE=SSE+((Y[i,jl-Ybar[i])"2)
}
df=df+(r[i]-1)
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MSE=SSE/df

for(i in 1:(k-1)){
Dlil=abs(Ybar[1]-Ybarli+1])/sqrt(MSE*((1/r[1])+(1/r[i+1])))

}

# End Dunnett

praw=rep(0,k-1)
for(i in 1:(k-1)){
prawli]=2*pt(D[i],df,lower.tail=FALSE)
}
for(iin 1:5)
if(DT[i,2]==df) Cval=DT[i,3]
}

# Begin Bootstrap loop

countIB=matrix(0,nb,k-1);countDB2=matrix(0,nb,k-1);:countDB4=matrix(0,nb,k-1)

tempY=rep(0,sum(r))
a=1
for(i in 1:k){
for(j in 1:ri]){
if(Y[i,j]!'=0){
tempY[a]=Y[i,]

a=a+1

}
for(b in 1:nb){
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# Created matrix for bootstrap data
tmplB=sample(tempY,sum(r),replace=TRUE)
tmpDB2=sample(c(tempY,tempY),sum(r),replace=FALSE)

tmpDB4=sample(c(tempY,tempY,tempY,tempY),sum(r),replace=FALSE)



a=1
for(i in 1:k){
for(j in 1:r[i]){
YIB[i,j]=tmplIB[a]
YDB2[i,j]=tmpDB2[a]
YDBA4[i,j]l=tmpDB4[a]

a=a+1

}

conlB=Stepdown(YIB k,r,praw)
countlB[b,]=conIB
conDB2=Stepdown(YDB2,k,r,praw)
countDB2[b,]=conDB2
conDB4=Stepdown(YDB4,k,r,praw)
countDB4[b,]=conDB4

}

# End loop Bootstrap

# Find adjusted p-value of bootstrap

priB=rep(0,k-1);

for(i in 1:(k-1)){
priB[i]J=mean(countIB[,i])

}

palB[m,1]=prIB[1]

palB[m,2]=max(prIB[1],prIB[2])

palB[m,3]=max(prIB)

prDB2=rep(0,k-1)

for(i in 1:(k-1)){
prDB2[i]=mean(countDB2[,i])
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}

paDB2[m,1]=prDB2[1]
paDB2[m,2]=max(prDB2[1],prDB2[2])
paDB2[m,3]=max(prDB2)

prDB4=rep(0,k-1)

for(i in 1:(k-1)){
prDB4[i]=mean(countDB4[,i])

}

paDB4[m,1]=prDB4[1]

paDB4[m,2]=max(prDB4[1],prDB4[2])

paDB4[m,3]=max(prDB4)

# Close Test

if(max(D)>Cval) Dcount[m]=1
if(min(palB[m,])<=alpha) IBcount[m]=1
if(min(paDB2[m,])<=alpha) DB2count[m]=1
if(min(paDB4[m,])<=alpha) DB4count[m]=1

}

# End Monte Calro

if(mul1]==mu[2]){
cat("Type | error \n")
}else {

cat("Power of the test \n")

}
cat("Dunnett 1B DB2 DB4 \n")
cat(mean(Dcount)," " mean(IBcount)," ".mean(DB2count)," ".mean(DB4count),"\n")

time.end=proc.time()
cat("Time process : " time.end[1]-time.start[1],"\n")

}
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seminar=function(r,mu,varg){

time.start=proc.time()

#set.seed(234)

M=1000; k=4, alpha=0.05; nb=1000

Dcount=rep(0,M); IBcount=rep(0,M); DB2count=rep(0,M); DB4count=rep(0,M)
palB=matrix(0,M,k-1); paDB2=matrix(0,M,k-1); paDB4=matrix(0,M k-1)

# Dunnett's T Statistics Table

DT=matrix(0,5,3)
DT[,1]=c(3,5,7,10,15)
DT[,2]=c(8,16,24,36,56)
DT[,3]=c(2.88,2.59,2.51,2.452,2.416)

# Levene Test
Test.var=function(X,k,r){
Z=matrix(0,k,max(r)); Zbar=rep(0,k)
for(i in 1:k){
for(j in 1:r[i]){
Z[i,j]=abs(X[i,j]-(sum(X[i.])/r[))
}
Zbarli]l=sum(Z[i,1)/r[i]
}
ZT=sum(Z)/sum(r)
sumA=0; sumB=0; df=0
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for(i in 1:k){
sumA=sumA+(r[i]*((Zbar[i]-ZT) " 2))/(k-1)
df=df+(r[i]-1)

}

for(i in 1:k){
for(j in 1:r[i]){

sumB=sumB+((Z[i,j]-Zbar[i]) "~ 2)/df

}

L=sumA/sumB
pvalL=2*pf(L, k-1,df,lower.tail=FALSE)

return(pvall)

}
# End of Levene Test
# Stepdown Method

Stepdown=function(X,k,r,praw){
pb=rep(0,k-1); Tb=rep(0,k-1); countB=rep(0,k-1); Xbar=rep(0,k)
SSE=0; df=0
for(i in 1:k){
Xbar[i]=sum(X[i,1)/r[i]
for(j in 1:r[i]){
SSE=SSE+((X[i,jl-Xbar[i])~ 2)
}
df=df+(r[i]-1)
}
MSE=SSE/df
for(i in 1:(k-1)){
Tb[i]=abs(Xbar[1]-Xbar[i+1])/sqrt(MSE*((1/r[1])+(1/r[i+1])))
pbli]=2*pt(Tb[i],df,lower.tail=FALSE)



}

pr=praw

for(i in 1:2){

for(j in 2:3){
if(pr{il>pr{j]){

temp=pr(j]
prj]=prli]
prlil=temp
tempb=pblj]
pbljl=pbli]

pblil=tempb

}

if(min(pb)<=pr{1]) countB[1]=1
if(min(pb[2],pb[3])<=pr[2]) countB[2]=1
if(pb[3]<=pr[3]) countB[3]=1

111

return(countB)

}

# End Stepdown Method
# Begin Main

for(m in 1:M){

Y=matrix(0,k,max(r)); YIB=matrix(0,k,max(r)); YDB2=matrix(0,k,max(r));

YDB4=matrix(0,k,max(r))
E=matrix(0,k,max(r))
for(i in 1:k){
for(j in 1:r[i]){
Eli,jl=rlnorm(1,0,sqgrt(varkl[i]))
Y[i.jl=muli]+E[ij]



}

result=Test.var(Y k,r)

while(result<=alpha){

for(i in 1:k){
for(j in 1:r[i]){
Eli,jl=rinorm(1,0,sgrt(vark[i]))
YLijJ=muli]+E[i,j]
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}
}
result=Test.var(Y,k,r)
}
# Find Dunnett's T statistics
D=rep(0,k-1)

SSE=0; Ybar=rep(0,k); df=0

for(i in 1:k){
Ybar[i]=sum(Y[i,])/ri]
for(j in 1:r[i]){

SSE=SSE+((Y[i,jl-Ybar[i])"2)

}
df=df+(r[i]-1)

}

MSE=SSE/df

for(i in 1:(k-1)){
D[i]=abs(Ybar[1]-Ybar[i+1])/sqrt(MSE*((1/r[1])+(1/r[i+1])))

H

End Dunnett
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praw=rep(0,k-1)
for(i in 1:(k-1)){
prawli]=2*pt(D[i],df,lower.tail=FALSE)
}
for(iin 1:5){
if(DT[i,2]==df) Cval=DT[i,3]
}

# Begin Bootstrap loop

countlB=matrix(0,nb,k-1);countDB2=matrix(0,nb,k-1);countDB4=matrix(0,nb,k-1)
tempY=rep(0,sum(r))
a=1
for(i in 1:k){
for(j in 1:r[i]){
if(Y[i,j11=0){
tempY[al=Y[i,j]

a=a+t1

}
for(b in 1:nb){

# Created matrix for bootstrap data
tmplB=sample(tempY,sum(r),replace=TRUE)
tmpDB2=sample(c(tempY,tempY),sum(r),replace=FALSE)
tmpDB4=sample(c(tempY,tempY,tempY,tempY),sum(r),replace=FALSE)
a=1
for(i in 1:k){
for(j in 1:r[i]){
YIB[i,j]=tmplIB[a]
YDB2[i,j]=tmpDB2[a]



YDBA4[i,j]J=tmpDB4[a]

a=a+1

}

conlB=Stepdown(YIB k,r,praw)

countlB[b,]=conIB
conDB2=Stepdown(YDB2,k,r,praw)
countDB2[b,]=conDB2
conDB4=Stepdown(YDB4,k,r,praw)
countDB4[b,]=conDB4

}

# End loop Bootstrap

# Find adjusted p-value of bootstrap
priB=rep(0,k-1);
for(iin 1:(k-1)){
priB[i]J=mean(countIB[,i])
}
palB[m,1]=prIB[1]
palB[m,2]=max(prIB[1],prIB[2])

palB[m,3]=max(prIB)

prDB2=rep(0,k-1)

for(i in 1:(k-1)){
prDB2[i]=mean(countDB2[,i])

}

paDB2[m,1]=prDB2[1]

paDB2[m,2]=max(prDB2[1],prDB2[2])

paDB2[m,3]=max(prDB2)
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prDB4=rep(0,k-1)

for(i in 1:(k-1)){
prDB4[i]=mean(countDB4[,i])

}

paDB4[m,1]=prDB4[1]

paDB4[m,2]=max(prDB4[1],prDB4[2])

paDB4[m,3]=max(prDB4)

# Close Test
if(max(D)>Cval) Dcount[m]=1
if(min(palB[m,])<=alpha) IBcount[m]=1
if(min(paDB2[m,])<=alpha) DB2count[m]=1
if(min(paDB4[m,])<=alpha) DB4count[m]=1

}

# End Monte Calro

if(mu[1]==mu[2]){
cat("Type | error \n")
}else {

cat("Power of the test \n")

}
cat("Dunnett B DB2 DB4\n")
cat(mean(Dcount)," " mean(IBcount)," ".mean(DB2count)," ".mean(DB4count),"\n")

time.end=proc.time()

cat("Time process : " time.end[1]-time.start[1],"\n")

}



116
o o o 1 ' @ a a i
ﬂqﬂ\jmmuﬂ"liﬂqﬂqﬂqqﬂuq‘qglﬂumﬂﬂﬂqﬁlﬂﬂﬂ')"lNNﬂW@"lﬂﬂ?gLﬂﬂﬁ 1

P = a a -
nsiddl 1 Uszaansfinasuanuasdsniuazminuutsdsaulunimaudaounu
wansneiuAmutstsaulursamuiaw) Inafivsauusfau darnudsdsauminiu G

an31daureannnlslauet luszaulunans

seminar(c(3,3,3,3),c(100,100,100,100),c(25,50,50,50))
seminar(c(5,5,5,5),c(100,100,100,100),c(25,50,50,50))
seminar(c(7,7,7,7),c(100,100,100,100),c(25,50,50,50)
seminar(c(10,10,10,10),c(100,100,100,100),c(25,50,50,50))
seminar(c(15,15,15,15),c(100,100,100,100),c(25,50,50,50))

seminar(c(3,3,3,3),c(100,100,100,100),c(50,25,25,25))
seminar(c(5,5,5,5),c(100,100,100,100),c(50,25,25,25))
seminar(c(7,7,7,7),c(100,100,100,100),c(50,25,25,25))
seminar(c(10,10,10,10),c(100,100,100,100),c(50,25,25,25))
seminar(c(15,15,15,15),c(100,100,100,100),c(50,25,25,25))

P = a a -
nsddl 2 Uszaansfinnsuanuasdsnsuazainuutlsdsauluninaudaounu
wansneiuAmutstsaulursamuiaw) Inafivsaumusiau Jarnudsdsauminiu G

an31daueIAN UL s muet TuszAuNIN

seminar(c(3,3,3,3),c(100,100,100,100),c(25,75,75,75))
seminar(c(5,5,5,5),c(100,100,100,100),c(25,75,75,75))
seminar(c(7,7,7,7),c(100,100,100,100),c(25,75,75,75))
seminar(c(10,10,10,10),c(100,100,100,100),c(25,75,75,75))
seminar(c(15,15,15,15),c(100,100,100,100),c(25,75,75,75))
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seminar(c(3,3,3,3),c(100,100,100,100),c(75,25,25,25))
seminar(c(5,5,5,5),c(100,100,100,100),c(75,25,25,25))
seminar(c(7,7,7,7),c(100,100,100,100),c(75,25,25,25))
seminar(c(10,10,10,10),c(100,100,100,100),c(75,25,25,25))
seminar(c(15,15,15,15),c(100,100,100,100),c(75,25,25,25))

seminar(c(3,3,3,3),c(100,100,100,100),c(25,100,100,100))
seminar(c(5,5,5,5),c(100,100,100,100),c(25,100,100,100))
seminar(c(7,7,7,7),c(100,100,100,100),c(25,100,100,100))
seminar(c(10,10,10,10),c(100,100,100,100),c(25,100,100,100))
seminar(c(15,15,15,15),c(100,100,100,100),c(25,100,100,100))

seminar(c(3,3,3,3),c(100,100,100,100),c(100,25,25,25))
seminar(c(5,5,5,5),c(100,100,100,100),c(100,25,25,25))
seminar(c(7,7,7,7),c(100,100,100,100),c(100,25,25,25))
seminar(c(10,10,10,10),c(100,100,100,100),c(100,25,25,25))
seminar(c(15,15,15,15),c(100,100,100,100),c(100,25,25,25))

dtﬂl = a ] o
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seminar(c(3,3,3,3),c(100,100,100,100),c(25,50,75,100))
seminar(c(5,5,5,5),c(100,100,100,100),c(25,50,75,100))
seminar(c(7,7,7,7),c(100,100,100,100),c(25,50,75,100))
seminar(c(10,10,10,10),c(100,100,100,100),c(25,50,75,100))
seminar(c(15,15,15,15),c(100,100,100,100),c(25,50,75,100))
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seminar(c(3,3,3,3),c(0,0,0,0),c(0.5,0.5,0.5,0.5))
seminar(c(5,5,5,5),c(0,0,0,0),c(0.5,0.5,0.5,0.5))
seminar(c(7,7,7,7),c(0,0,0,0),c(0.5,0.5,0.5,0.5))
seminar(c(10,10,10,10),¢(0,0,0,0),c(0.5,0.5,0.5,0.5))
seminar(c(15,15,15,15),¢(0,0,0,0),c(0.5,0.5,0.5,0.5))

seminar(c(3,3,3,3),c(0,0,0,0),c(1,1,1,1))
seminar(c(5,5,5,5),c(0,0,0,0),c(1,1,1,1))
seminar(c(7,7,7,7),¢c(0,0,0,0),c(1,1,1,1))
seminar(c(10,10,10,10),¢(0,0,0,0),c(1,1,1,1))
seminar(c(15,15,15,15),c(0,0,0,0),c(1,1,1,1))

seminar(c(3,3,3,3),c(0,0,0,0),c(1.5,1.5,1.5,1.5))
seminar(c(5,5,5,5),c(0,0,0,0),c(1.5,1.5,1.5,1.5))
seminar(c(7,7,7,7),c(0,0,0,0),c(1.5,1.5,1.5,1.5))
seminar(c(10,10,10,10),¢(0,0,0,0),c(1.5,1.5,1.5,1.5))
seminar(c(15,15,15,15),¢(0,0,0,0),c(1.5,1.5,1.5,1.5))

seminar(c(3,3,3,3),c(0,0,0,0),c(2,2,2,2))
seminar(c(5,5,5,5),c(0,0,0,0),c(2,2,2,2))
seminar(c(7,7,7,7),c(0,0,0,0),c(2,2,2,2))
seminar(c(10,10,10,10),c(0,0,0,0),c(2,2,2,2))
seminar(c(15,15,15,15),c(0,0,0,0),c(2,2,2,2))
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seminar(c(3,3,3,3),c(90,100,100,100),c(25,50,50,50))
seminar(c(5,5,5,5),c(90,100,100,100),c(25,50,50,50))
seminar(c(7,7,7,7),c(90,100,100,100),c(25,50,50,50))
seminar(c(10,10,10,10),c(90,100,100,100),c(25,50,50,50))
seminar(c(15,15,15,15),c(90,100,100,100),c(25,50,50,50))

seminar(c(3,3,3,3),c(90,100,100,100),c(50,25,25,25))
seminar(c(5,5,5,5),c(90,100,100,100),c(50,25,25,25))
seminar(c(7,7,7,7),c(90,100,100,100),c(50,25,25,25))
seminar(c(10,10,10,10),c(90,100,100,100),c(50,25,25,25))
seminar(c(15,15,15,15),c(90,100,100,100),c(50,25,25,25))

P = a a -
nsidl 2 Uszaansfinnsuanuasdsnsuazainuutlsdsauluninaudaounu
wansneiuAmutstsaulursamuiaw) Inafivsaumuiau Jarnudsdsauminiu g9

an31daueIAN UL st TuszAuNIN

seminar(c(3,3,3,3),c(90,100,100,100),c(25,75,75,75))
seminar(c(5,5,5,5),c(90,100,100,100),c(25,75,75,75))
seminar(c(7,7,7,7),c(90,100,100,100),c(25,75,75,75))
seminar(c(10,10,10,10),c(90,100,100,100),c(25,75,75,75))
seminar(c(15,15,15,15),c(90,100,100,100),c(25,75,75,75))
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seminar(c(3,3,3,3),c(90,100,100,100),c(75,25,25,25))
seminar(c(5,5,5,5),c(90,100,100,100),c(75,25,25,25))
seminar(c(7,7,7,7),c(90,100,100,100),c(75,25,25,25))
seminar(c(10,10,10,10),c(90,100,100,100),c(75,25,25,25))
seminar(c(15,15,15,15),c(90,100,100,100),c(75,25,25,25))

seminar(c(3,3,3,3),c(90,100,100,100),c(25,100,100,100))
seminar(c(5,5,5,5),c(90,100,100,100),c(25,100,100,100))
seminar(c(7,7,7,7),c(90,100,100,100),c(25,100,100,100))
seminar(c(10,10,10,10),c(90,100,100,100),c(25,100,100,100))
seminar(c(15,15,15,15),c(90,100,100,100),c(25,100,100,100))

seminar(c(3,3,3,3),c(90,100,100,100),c(100,25,25,25))
seminar(c(5,5,5,5),c(90,100,100,100),c(100,25,25,25))
seminar(c(7,7,7,7),c(90,100,100,100),c(100,25,25,25))
seminar(c(10,10,10,10),c(90,100,100,100),c(100,25,25,25))
seminar(c(15,15,15,15),c(90,100,100,100),c(100,25,25,25))

dtﬂl = a ] o
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seminar(c(3,3,3,3),c(90,100,100,100),c(25,50,75,100))
seminar(c(5,5,5,5),c(90,100,100,100),c(25,50,75,100))
seminar(c(7,7,7,7),c(90,100,100,100),c(25,50,75,100))
seminar(c(10,10,10,10),c(90,100,100,100),c(25,50,75,100))
seminar(c(15,15,15,15),c(90,100,100,100),c(25,50,75,100))



dndl = <3 6 o
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seminar(c(3,3,3,3),c(2,0,0,0),c(0.5,0.5,0.5,0.5))
seminar(c(5,5,5,5),c(2,0,0,0),c(0.5,0.5,0.5,0.5))
seminar(c(7,7,7,7),c(2,0,0,0),c(0.5,0.5,0.5,0.5))
seminar(c(10,10,10,10),c(2,0,0,0),c(0.5,0.5,0.5,0.5))
seminar(c(15,15,15,15),c(2,0,0,0),c(0.5,0.5,0.5,0.5))

seminar(c(3,3,3,3),c(2,0,0,0),c(1,1,1,1))
seminar(c(5,5,5,5),c(2,0,0,0),c(1,1,1,1))
seminar(c(7,7,7,7),¢(2,0,0,0),c(1,1,1,1))
seminar(c(10,10,10,10),c(2,0,0,0),c(1,1,1,1))
seminar(c(15,15,15,15),c(2,0,0,0),c(1,1,1,1))

seminar(c(3,3,3,3),c(2,0,0,0),c(1.5,1.5,1.5,1.5))
seminar(c(5,5,5,5),c(2,0,0,0),c(1.5,1.5,1.5,1.5))
seminar(c(7,7,7,7),c(2,0,0,0),c(1.5,1.5,1.5,1.5))
seminar(c(10,10,10,10),c(2,0,0,0),c(1.5,1.5,1.5,1.5))
seminar(c(15,15,15,15),c(2,0,0,0),c(1.5,1.5,1.5,1.5))

seminar(c(3,3,3,3),c(2,0,0,0),c(2,2,2,2))
seminar(c(5,5,5,5),c(2,0,0,0),c(2,2,2,2))
seminar(c(7,7,7,7),c(2,0,0,0),c(2,2,2,2))
seminar(c(10,10,10,10),c(2,0,0,0),c(2,2,2,2))
seminar(c(15,15,15,15),c(2,0,0,0),c(2,2,2,2))
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