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โปรแกรมการคำนวณค่าองค์ประกอบความแปรปรวนด้วยวิธีความควรจะเป็นสูงสุด 
และวิธีความควรจะเป็นสูงสุดแบบมอนติคาร์โล

a_2 
b_2 
ท _2 
cv_0.1 
h j  
น.40 
trial_400 
ioop_500

var.e_((cv*u)A2)/((3*h)+1)
var.a_(h*var.e)
var.b_(h*var.e)
var.ab_(h*var.e)

ทาd.mLarray(,dim=c(1 .loop)) 
md.mc_array (1 dim=c(1 .loop))

newseta.mon_array(,dim=c(1, trial)) 
tr.mon_array(,dim=c(4,4, trial)) 
snewseta. ทาon_array(,dim=c(4,1 .trial)) 
y2.mon_array(,dim=c(a,b,n)) 
y. mon_array(,dim=c(a*b*n, 1 .trial))

if(a==2&b==2&n==2)
{

a1_rep(c(1,0),4)
a2_rep(c(0,1),4)
aa_c(a1,a2)
b1_rep(c(1,0),2)
b2_rep(c(0,1),2)
bb_rep(c(b1,b2),2)
c1_rep(c(1,0,0,0),2)
c2 _ rep (c(0 ,1 ,0 ,0 ),2 )
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c3_rep(c(0,0,1,0),2)
c4_rep(c(0,0,0,1),2)
ab_c(c1,c2,c3,c4)

}else

if(a==2&b==2&n==3)
{

a1_rep(c(1,0),6) 
a2_rep(c(0,1),6) 
aa_c(a1,a2) 
b1 _rep(c(1,0),3) 
b2_rep(c(0,1),3) 
bb_rep(c(b1,b2),2) 
c1_rep(c(1,0,0,0),3) 
c2_rep(c(0,1,0,0),3) 
c3_rep(c(0,0,1,0),3) 
c4_rep(c(0,0,0,1),3) 
ab_c(c1,c2,c3,c4) 

}else

if(a==2&b==2&n==4)
{

a1_rep(c(1,0)t8)
a2_rep(c(0,1),8)
aa_c(a1,a2)
b1_rep(c(1,0),4)
b2_rep(c(0,1),4)
bb_rep(c(b1,b2),2)
c1_rep(c(1,0,0,0),4)
c2_rep(c(0,1,0,0),4)
c3_rep(c(0,0,1,0),4)
c4_rep(c(0,0,0,1),4)
ab_c(c1,c2,c3,c4)

}else
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if(a==3&b==3&n==2)
{

a1_rep(c(1,0,0),6) 
a2_rep(c(0,1,0),6) 
a3_rep(c(0,0,1),6) 
aa_c(a1,a2,a3) 
b1_rep(c(1,0,0),2) 
b2_rep(c(0,1,0),2) 
b3_rep(c(0,0,1),2) 
bb_rep(c(b1,b2,b3),3) 
c1_rep(c(1,0,0,0,0,0,0,0,0),2) 
c2_rep(c(0,1,0,0,0,0,0,0,0), 2) 
c3_rep(c(0,0,1,0,0,0,0,0,0),2) 
c4_rep(c(0,0,0,1,0,0,0,0,0),2) 
c5_rep(c(0,0,0,0,1,0,0,0,0),2) 
c6_rep(c(0,0,0,0,0,1,0,0,0),2) 
c7_rep(c(0,0,0,0,0,0,1,0,0),2) 
c8_rep(c(0,0,0,0,0,0,0,1 ,๐),2) 
c9_rep(c(0,0,0,0,0,0,0,0,1),2) 
ab_c(c1,c2,c3,c4,c5,c6,c7,c8,c9) 

}else

if(a==3&b==3&n==3)
{

a1_rep(c(1,0,0),9)
a2_rep(c(0,1,0),9)
a3_rep(c(0,0,1),9)
aa_c(a1,a2,a3)
b1_rep(c(1,0,0),3)
b2_rep(c(0,1,0),3)
b3_rep(c(0,0,1),3)
bb_rep(c(b1 ,b2,b3),3)
c1_rep(c(1,0,0,0,0,0,0,0,0),3)
c2_rep(c(0,1,0,0,0,0,0,0,0),3)
c3 _ re p (c (0 ,0 ,1 ,0 ,0 ,0 ,0 ,0 ,0),3 )



c4_rep(c(0,0,0,1,0,0,0,0,0),3) 
c5_rep(c(0,0,0,0,1,0,0,0,0),3) 
c6_rep(c(0,0,0,0,0,1,0,0,0),3) 
c7_rep(c(0,0,0,0,0,0,1,0,0),3) 
c8_rep(c(0,0.0,0,0,0,0,1,0),3) 
c9_rep(c(0,0,0,0,0,0,0,0,1 ),3) 
ab_c(c1,c2,c3,c4,c5,c6,c7,c8,c9) 

}else

if(a==3&b==3&n==4)
{

a1_rep(c(1,0,0),12) 
a2_rep(c(0,1,0),12) 
a3_rep(c(0,0,1),12) 
aa_c(a1,a2,a3) 
b1_rep(c(1,0,0),4) 
b2_rep(c(0,1,0),4) 
b3_rep(c(0,0,1),4) 
bb_rep(c(b1 ,b2,b3),3) 
c1_rep(c(1,0,0,0,0,0,0,0,0),4) 
c2_rep(c(0,1,0,0,0,0,0,0,0),4) 
c3_rep(c(0,0,1,0,0,0,0,0,0),4) 
c4_rep(c(0,0,0,1,0,0,0,0,0),4) 
c5_rep(c(0,0,0,0,1,0,0,0,0),4) 
c6_rep(c(0,0,0,0,0,1,0,0,0),4) 
c7_rep(c(0,0,0,0,0,0,1,0,0),4) 
c8_rep(c(0,0,0,0,0,0,0,1,0),4) 
c9_rep(c(0,0,0,0,0,0,0,0,1),4) 
ab_c(c1,c2,c3,c4,c5,c6,c7,c8,c9) 

}else

if(a==4&b==4&n==2)
{

a1_rep(c(1,0,0,0),8)
a2 _ rep (c(0 ,1 ,0 ,0 ),8 )



a3_rep(c(0,0,1,0),8) 
a4_rep(c(0,0,0,1),8) 
aa_c(a1,a2,a3,a4) 
b1_rep(c(1,0,0,0),2)

. b2_rep(c(0,1,0,0),2) 
b3_rep(c(0,0,1,0),2) 
b4_rep(c(0,0,0,1),2) 
bb_rep(c(b1 ,b2,b3,b4),4) 
c1_rep(c(1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),2) 
c2_rep(c(0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0),2) 
c3_rep(c(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0),2) 
c4_rep(c(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0),2) 
c5_rep(c(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0),2) 
c6_rep(c(0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0),2) 
c7_rep(c(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0),2) 
c8_rep(c(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0),2) 
c^repCcCO.O.O.O.O.O.O.O.I.O.O.O.O.O.O.O)^) 
c10_rep(c(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0),2) 
c11_rep(c(0,0,0,0,0,0,0,0,0,0,1,0,0 0,0,0),2) 
c12_rep(c(0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0),2) 
d  3_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,1 0,0,0),2) 
c14_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,0 1,0,0),2) 
c15_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,0 0,1 ,0),2) 
c16_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,1),2) 
ab_c(c1,c2 ,c3 ,c4 ,c5 ,c6 ,c7 ,c8 ,c9 ,c10,c11,c12,c13,c14,c15,c16) 

}else

if(a==4&b==4&n==3)
{

a1_rep(c(1,0,0,0),12) 
a2_rep(c(0,1,0,0), 12) 
a3_rep(c(0,0,1,0), 12) 
a4_rep(c(0,0,0,1), 12) 
aa_c(a1,a2,a3,a4) 
b1_rep(c(1,0,0,0),3)



b2_rep(c(0,1,0,0),3) 
b3_rep(c(0,0,1,0),3) 
b4_rep(c(0,0,0,1),3) 
bb_rep(c(b1 ,b2,b3,b4),4) 
c1_rep(c(1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),3) 
c2_rep(c(0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0),3) 
c3_rep(c(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0),3) 
c4_rep(c(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0),3) 
c5_rep(c(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0),3) 
c6_rep(c(0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0),3) 
c7_rep(c(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0),3) 
c8_rep(c(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0),3) 
c9_rep(c(0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0),3) 
c10_rep(c(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0),3) 
c11_rep(c(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0),3) 
c12_rep(c(0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0),3) 
c13_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0),3) 
c14_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0),3) 
c15_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0),3) 
c16_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1),3) 
ab_c(c1,c2 ,c3 ,c4 ,c5 ,c6 ,c7 ,c8 ,c9 ,c10,c11,c12,c13,c14,c15,c16) 

}else

if(a==4&b==4&n==4)
{

a1_rep(c(1,0,0,0), 16) 
a2_rep(c(0,1,0,0), 16) 
a3_rep(c(0,0,1,0), 16) 
a4_rep(c(0,0,0,1 ), 16) 
aa_c(a1,a2,a3,a4) 
b1_rep(c(1,0,0,0),4) 
b2_rep(c(0,1,0,0),4) 
b3_rep(c(0,0,1,0),4) 
b4_rep(c(0,0,0,1 ),4) 
bb_rep(c(b1 ,b2,b3,b4),4)



cl_rep(o(1 ,๐1๐,๐1๐,๐,0,0,0,อ,๐,0,0,0,๐.๐).4) 
c2_rep(c(0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0),4) 
c3_rep(c(0.0.1,0,0,0,0,0,0,0,0,0,0,0,0,0),4) 
c4_rep(c(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0),4) 
c5_rep(c(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0),4) 
c6_rep(c(0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0),4) 
c7_rep(c(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0),4) 
c8_rep(c(0,0,0,0,0,0,0,1,0,0,0,0,0,C,0,0),4) 
c9_rep(c(0,0,0.0,0,0,0,0,1,0,0,0,0,0,0,0),4) 
c10_nep(c(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0),4) 
c11_rep(c(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0),4) 
c12_rep(c(0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0),4) 
c13_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0),4) 
c14_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0),4) 
c15_rep(c(0,0,0,0,0,0,0,0,0,0,0,0.0,0,1,0),4) 
c16_rep(c(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1),4) 
ab_c(c1,c2 ,c3 ,c4 ,c5 ,c6 ,c7 ,c8 ,c9 ,c10,c11,c12,c13,c14,c15,c16) 

}else stop (“missing value")

z1_matnx(aa,ncol=a,byrow=T)
z1t_t(z1)
z11_z1%*%z1t
z2_matrix(bb, ncol=b, byrow=T)
z2t_t(z2)
z22_z2%*%z2t
z3_matnx(ab,ncol=a*b,byrow=T)
z3t_t(z3)
z33_z3%*%z3t
z4_diag(a*b*n)
z4t_t(z4)
z44_z4%*%z4t
for(l in 1:loop)
{

data. e_array(morm(a*b*n,0,sqrt(var.e)),dim=c(a,b, ท))
data.a_array(morm(a,0,sqrt(var.a)),dim=c(a))



145

d a ta .b _ a r r a y ( m o r m ( b ,0 ,s q r t ( v a r .b ) ) ,d im = c ( b ) )

d a ta .a b _ a r r a y ( m o r m ( a * 'b ,0 , s q r t ( v a r .a b ) ) ,d im = c ( a ,b ) )

y _ a r r a y ( ,d im = c ( a ,b ,  ท )) 

fo r ( i  in  1 :a )

{
fo r ( j  in  1 :b )

{
f o r ( k  in  1 :ท)

{
y [ i , j , k ] _ u  +  d a ta .a [ i ]  + d a ta .b [ j ]  + d a ta .a b [ i, j ]  +  d a ta .e [ i , j , k ]

}
ร. ร_0
fo r ( i  in  1 :a )

{
fo r ( j  in  1 : ช )

{
f o r ( k  in  1: ท)

{
ร . ร _ s .s  +  y [ i , j , k ]

}
}

}
ร . ร _ ( ร . ร ~ 2 ) / (a * b * n )  

s .e _ p

fo r ( i  in  1 ะa )

{
fo r ( j  in  1 :b )

{
fo r ( k  in  1 :ท)

{
s .e _ s .e  +  ( y [ i , j , k ] ) ~ 2

}
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}
}

s.a_0 
s.atJD 
for(i in 1:a)

{
for(j in 1:b)
{

for(k in ฯ ะท)
{

s.at_s.at + y[i,j,k]
}

}
s.a_s.a + (s.at/s2) 
s.at_0

}
s.a_ (ร. a)/(b*n) 
s.b_0 
s.bt_0 
for(j in 1 :b)

{
for(i in 1:a)
{

for(k in 1 :ท)
{

s.bt_s.bt + y[i,j,k]
}

}
s.b_s.b + (s.bt^2) 
s.bt_0

}
s.b_(ร. b)/(a*n) 
s.ab_0 
s.abt_0 
for(i in 1:a)
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{
for(j in 1:b)
{

for(k in 1 :ก)
{

s.abt_s.abt + y[i,j,k]
}
s.ab_ร.ab + (s.abtA2) 
s.abt_0

}
}

s.ab_(s.ab)/(n)

sst_s.e - ร.ร 
ssa_ร.a - s .s  
ssb_ร.b - s .s
ssab_s.ab - s. s  - ssa  - ssb  
sse_ รst - ssa  - ssb  - ssab  
df.a_a-1 
df.b_b-1
df.ab_(a-1)*(b-1) 
df.e_a*b*(n-1 )
msa_round(ssa/df.a,digits=6)
msb_round(ssb/df.b,digits=6)
msab_round(ssab/df.ab,digits=6)
mse_round(sse/df.e,digits=6)
cl.a_/ound((msa-msab)/(b*n),digits=6)
cl.b_round((msb-msab)/(a*n),digits=6)
cl.ab_round((msab-mse)/(n),digits=6)
cl.e_m se

if(cl.a < 0) {cl.a_var.a}
if(cl.b < 0) {cl.b_var.b}
if(cl.ab < 0) {cl.ab_var.ab}
if(cl.e < 0) {cl.e_var.e}
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if(a= =2&b- =2&n~ -2 )
if(a= =2&b= =2&n= =3)
if(a= =2&b= =2&n= =4)
if(a= =3&b= =3&n= =2)

if(a= =3&b= =3&n= -3 )
if(a==3&b= =3&n= =4)
if(a= =4&b= =4&n= =2)

{yn_c(y[1,1 ,],y[1,2,],y[2,11], y[2,2,])}else 
{yn_c(y[111 ,].y[1,2,],y[2,11],y[2,2.])}else 
{yn_c(y[1,11],y[1,2,],y[2,11], y[2.2.])}else
{yn_c(y[1111],y[1.2J.yL1.3J.yC2,1 J.yC2.2J,yC2.3J.y[3.1 1],y[3,2,],y[3,3,])} else  
{yn_c(y[111 J.y[1,2.].y[1,3,],y[2,11] 1 y[212 1]1y[2131],y[3111], y[312J.yE3.3J)> else  
(yn_c(y[1111]. y[1.2J.yC1.3J.yC2,11]1y[212 1]1yC213,]1y[3111], yC3.2J.yC3.3J)} else

{yn_c(y[1111], y[1,2,],y[1,3,],y[1,4,], y[2,11], yC2.2J.yC2.3J.yC2,4 J.yC3.11].y[3,21]fy[3131]1yt314 I])}
else

if(a==4&b==4&n==3)
{yn_c(y[1111], y[1.2,].y[1.3.],yt1,41],yt2111]1y[2.2.],y[2.31]Iy[2.4.].y[3.1 .].y[3.2.].y[3.3.].y[3.4.])}
else

if(a==4&b==4&n==4)
{yn_c(yt1.1.].y[1.2l].y[1.3.].y[1.4.].y[2.1.].y[2.2l].y[2.3.].y[2l4 l].yC3.1.].y[3.2.].y[3.3.].y[3.4,])}
else stopC'missing value")

yy_matrix(y.ncol=1 ,byrow=T) 
yb_mean(y)
ybar_matrix(rep(yb, a*b*n), ncol= 11 by row=T) 
yu_yy-ybar

maxi_300 
eps_0.000001 
iter_0 
con_F

newsetaj7iatrix(c(cl.a,cl.b,cl.ab,cl.e),ncoM ,byrow=T)
while((!con)&(iter<maxi))
{

iter_iter+1
seta_newseta
va_newseta[1]
vb__newseta[2]



vab__newseta[3] 
ve_ ก ewseta[4]

V_(z11 *va)+(z22*vb)+(z33*vab)+(z44*ve) 
vin_ginverse(v) 

vz11_v๒%*%z 1 1 
vz22_v๒%*%z22  
vz33_v๒%*%z33  
vz44_v๒%*%z44

trvzl 1_sum(diag(vz11 )) 
trvz22_sum(diag(vz22)) 
trvz33_sum(diag(vz33)) 
trvz44_sum(diag(vz44))

U1 _((t(yu)%*%vz11 %*%vin%*%yu)/2)-(trvz11/2) 
น2_((t(yu)%*%vz22%*%vin%*%yu)/2)-(trvz22/2) 
น 3_((t(yu)%*%vz33%*%vin%*%yu)/2)-(trvz33/2) 
น'4_((t(yu)%*%vz44%*%vin%*%yu)/2)-(trvz44/2)

AA_VZ 11 %*%vz11 
B B_vz22%*%vz22 
ABAB_vz33%*%vz33 
EE_vz44%*%vz44 
AABB_vz11 %*%vz22 
AAAB_vz11 %*%vz33 
AAEE_vz11 %*%vz44 
B BAB_vz22%*%vz33 
B B E E_vz22%*%vz44 
ABEE_vz33%*%vz44

trAA_sum(diag(AA))
trBB_sum(diag(BB))
trABAB_sum(diag(ABAB))
trEE_sum(diag(EE))
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trAABB_sum(diag(AABB))
trAAAB_sum(diag(AAAB))
trAAEE_sum(diag(AAEE))
trBBAB_sum(diag(BBAB))
trBBEE_sum(diag(BBEE))
trABEE_sum(diag(ABEE))

hi 1 _(trAA/2)-(t(yu)%*%AA%*%vin%*%yu)
h12_(trAABB/2)-(t(yu)%*%AABB%‘%vin%*%yu)
h13_(trAAAB/2)-(t(yu)%*%AAAB%*%vin%*%yu)
h 14_(trAAEE/2)-(t(yu)%*%AAEE%*%vin%*%yu)
h22_(trBB/2)-(t(yu)%*%BB%*%vin%*%yu)
h23_(trBBAB/2)-(t(yu)%*%BBAB%*%vin%*%yu)
h24_(trBBEE/2)-(t(yu)%*%BBEE%*%vin%*%yu)
เา33_(trABAB/2)-(t(yu)%*%ABAB%*%vin%*%yu) 
h 34_(trAB E E/2)-{t(y U ) %*%AB E E%* %vi n%*%y u ) 
h44_(trEE/2)-(t(yu)%*%EE%*%vin%*%yu)

uu_matrix(c(u 11 น2, น3, น4), ncol= 11 byrow=T)
hh_mainx(c(h11lh12,h13,h14,h12,h22,h23,h24,h13Ih23,h33,h34,h14,h24,h34,b44),ncol=4,byrow  
=T)

hin_ginverse(hh)
newseta_seta-hin%*%uu
con_all(abs(newseta-seta)<eps)

if(newseta[1]<0)
if(newseta[2]<0)
if(newseta[3]<0)
if(newseta[4]<0)

}
cat("\ท")

{newseta[1]_0}
{newseta[2]_0}
{newseta[3]_0}
{newseta[4]_0}

for(z in 1 :trial)



data.em_array(morm(a*b*n,0,sqrt(newseta[4])),dim=c(3,b, ก)) 

data.am_array(morm(a,0,sqrt(newseta[1])),dim=c(a)) 
data.bm_arTay(morm(b,0,sqrt(newseta[2])),dim=c(b)) 
data.abm_array(morm(a*b,0,sqrt(newseta[3])),dim=c(a,b))

for(i in 1:a)
{

for(j in 1:b)
{

for(k in 1: ท)
{

y2.mon[i,j,k]_u + data.amp] + data.bmp] + data.abm[i,j] + data.em[i,j,k]

}
y.mon_matrix(y2.mon,ncol=1,byrow=T)
yb.mon_mean(y.mon)
ybar. mon_matrix(rep(yb. mon, a*b*n), ncoh= 1, byrow=T) 
yu.mon_y.mon-ybar.mon

maxi.mon_300
eps.mon_0.000001
iter.mon_0
con.mon_F

newseta.mon_matrix(c(cl.a,cl.b,cl.ab,d.e),ncol=1,byrow=T)
while((!con.mon)&(iter.mon<maxi.mon))
{

iter, monjter. mon+1 
seta. mon_newseta. mon
va. mon_newseta. mon [ 1 ]
vb. mon_newseta. mon[2] 
vab.mon_newseta.mon[3] 
ve. mon_newseta. mon[4]
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v.mon_(z11*va.mon)+(z22*vb.mon)+(z33*vab.mon)+(z44*ve.mon)
vin.mon_ginverse(v.mon)
vz11 ,mon_vin.mon%*%z11
vz22.mon_vin.mon%*%z22
vz33. mon_vi ท. mon%*%z33
vz44.mon_vin.mon%*%z44

trvzl 1 .mon_sum(diag(vz11. mon)) 
trvz22.mon_sum(diag(vz22.mon)) 
trvz33.mon_sum(diag(vz33.mon)) 
trvz44.mon_sum(diag(vz44.mon))

u1 .mon_((t(yu.mon)%*%vz11 .mon%*%vin.mon%*%yu.mon)/2)-(trvz11 .mon/2) 
น2.mon_((t(yu.mon)%*%vz22.mon%*%vin.mon%*%yu.mon)/2Htn/z22.mon/2) 
นร. mon_((t(yu. mon)%*%vz33. กาon%*%vin. mon%*%yu. mon)/2)-(trvz33. mon/2) 
u4.mon_((t(yu.mon)%*%vz44.mon%*0/ovin.mon%*%yu.mon)/2Mtrvz44.mon/2)

AA.mon_vz11 ,mon%*%vz11 .mon 
BB. mon_vz22. mon%*%vz22. mon 
ABAB. mon_vz33. mon%*%vz33. mon 
E E. ทาon_vz44. ทาon%*%vz44. mon 
AABB.mon_vz11 .mon%*%vz22.mon 
AAAB.mon_vz11 .mon%*%vz33.mon 
AAEE.mon_vz11 .mon%*%vz44. mon 
BBAB.mon_vz22.mon%*%vz33.mon 
BBEE. mon_vz22. mon%*%vz44. mon 
ABE E. mon_vz33, mon%*%vz44. mon

trAA.mon_sum(diag(AA.mon))
trBB.mon_sum(diag(BB.mon))
trABAB.mon_sum(diag(ABAB.mon))
trEE.mon_sum(diag(EE.mon))
lrAABB.mon_sum(diag(AABB.mon))



trAAAB.mon_sum(diag(AAAB.mon))
trAAEE.mon_sum(diag(AAEE.mon))
trBBAB.mon_sum(diag(BBAB.mon))
trBBEE.mon_sum(diag(BBEE.mon))
trABEE.mon_sum(diag(ABEE.mon))

hi 1.mon_(trAA.mon/2)-(t(yu.mon)%*%AA.mon%*%vin.rr*on%*%yu.mon) 
h 12. mon_(trAAB B. mon/2)-(t(yu. mon)%*%AAB B. mon%*%vi ท. mon%*%yu. mon) 
h13.mon_(trAAAB.mon/2)-(t(yu.mon)%*%AAAB.mon%*%vin.mon%*%yu.mon) 
h14.mon_(trAAEE.mon/2)-(t(yu.mon)%*%AAEE.mon%*%vin.mon%*%yu.mon)
เา22.mon_(trBB.mon/2)-(t(yu.mon)%*%BB.mon%*%vin.mon%*%yu.mon)
h23.mon_(trBBAB.mon/2)-(t(yu.mon)%*%BBAB.mon%*%vin.mon%*'%yu.mon)
h24.mon_(trB8EE.mon/2Mt(yu.mon)%*%BBEE.mon%*%vm.mon%*%yu.mon)
h33.mon_(trABAB.mon/2)-(t(yu.mon)%*%ABAB.mon%*%vin.mon%*%yu.mon)
h34.mon_(trABEE.mon/2)-(t(yu.mon)%*%ABEE.mon%*%vin.mon%*%yu.mon)
h44.mon_(trEE.mon/2)-(t(yu.mon)%*%EE.mon%*%vin.mon%*%yu.mon)

นบ. mon_matrix(c(u 1. mon, น 2. mon, น3. mon, น4. mon), ncoM 11 byrow=T)
hh.mon_matnx(c(h11.mon,h12.mon,h13.mon,h14.mon,h12.mon,h22.mon,h23.mon,h24.mon,h13. 
mon,h23.mon,h33.mon,h34.mon,h14.mon,h24.mon,h34.mon,h44.mon),ncol=4,byrow=T)

hin.mon_ginverse(hh.mon)
newseta.mon_seta.mon-hin.mon%*%uu.mon
con.mon_all(abs(newseta.mon-seta.mon)<eps.mon)

if(newseta. mon[ 1 ]<0) 
if(newseta.mon[2]<0) 
if(newseta. mon[3]<0) 
if(newseta. mon[4]<0)

{newseta.mon[1]_0} 
{newseta.mon[2L0} 
{newseta.mon[3]_0} 
{newseta. mon[4]_0)

n c _ a r T a y (n e w se ta .m o n ,d im = c (4 ,1 ))  

s n e w s e ta . m o n [, ,z ]_ arra y(n c)

)r_matrix(c(trAA.mon/2,trAABB.mon/2,trAAAB.mon/2,trAAEE.mon/2, 
trAABB.mon/2,trBB.mon/2,trBBAB.mon/2,trBBEE.mon/2, 
trAAAB. ๓0๙2, trBBAB. ๓0๙2, trABAB.mon/2,trABEE.mon/2,
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trAAEE.mon/2,trBBEE.mon/2,trABEE.mon/2,trEE.mon/2),ncol=4,byrow=T)
trc_solve(tr)
tr.mon[„2]_array(trc)
}
s1_sum((snewseta.mon[1,,])/trial)
ร2_รนทา((รทewseta.mon[2,,])/trial)
ร3_รนทก((รกewseta.mon[3,,])/trial)
ร4_sum((snewseta.mon[4,,])/trial)

tri 1 _(รนทา(tr.mon[1111]))/tria! 
tr22_ (รนกก (tr.mon[2,2,]))/trial 
tr33_ (รน m (tr.mon[3,3,]))/trial 
tr44_(sum(tr.mon[4,4,]))/trial 
tr12_ (รนกา (tr.mon[1,2,]))/trial 
tri 3_ (รน m (tr.mon[1,3,]))/trial 
tri 4_(รนทก(tr.mon[1,4,]))/triat 
tr23_(รนกา(tr.mon[2,3,]))/tnal 
tr24_(sum(tr.mon[2,4,]))/trial 
tr34_(รนทก(tr.mon[3,4,]))/trial

cc.mc_c(tr11,tr12,tr13,tr14,tr12,tr22,tr23,tr24,tr13,tr23,tr33,tr34,tr14,tr24,tr34,tr44) 
co.mc_matrix(cc. me, ncol=4, byrow=T) 
nv.mc_matrix(c(s1,s2,s3,s4),ncol=1,byrow=T) 
vr.mc_matrix(c(var.a,var.b,var.ab,var.e),ncol=4,byrow=T) 
md. ทาc[l]_sqrt(mahalanobis(vr. me, nv. me, CO. me))

cc.ml_matrix(c(trAA/2,trAABB/2,trAAAB/2,trAAEE/2, 
trAAB B/2, trB B/2, trB B AB/2, trB B EE/2, 
trAAAB/2,trBBAB/2,trABAB/2,trABEE/2, 
trAAEE/2,trBBEE/2,trABEE/2,trEE/2),ncol=4,byrow=Ti 

co.ml_solve(cc.ml)
nv. ml_matrix(newseta, ncol=11 byrow=T) 
vr.mLmatrix(c(var.a,var.b,var.ab,var.e),ncol=4,byrow=T) 
md.ml[l]_sqrt(mahalanobis(vr.ml,nv.ml,co.ml)) 
cat("loop !:",!)
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}
amd.ml_(sum(md.ml))/loop
amd.mc_(sum(i7id.mc))/loop
amd.ml
amd.mc
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