#MoaA o b TATF—2 3 VETIL2UE

#Tr—2tv b

IR

Y<- read. table (“C:/Documents and Settings/Administrator/BBZ#k. csv”, header=TRUE, sep=", ")
HEEE%E

Y2<- read. table (“C:/Documents and Settings/Administrator/BEE %%A. csv”, header=TRUE, sep=", ")
HMEMEREER T —4

XX<- read. table ("C:/Documents and Settings/Administrator/#%t/E&. csv”, header=F, sep=", ")

Hdata
Yr1=Y[, 13:20]
Yri=cbind (Yr1[, 1:2],Yr1[,5:6])

Yd1=Y[, 6:12]

EHFZFTOH

G=length (row. names (Yr1)) tT )7

D=Iength (names (Yr1)) BTET S 74 v 05EH

[=length (names (Yd)) tE Mo AN
C=length (names (XX)) HMEHE ST T — 2 EHOHK

X=matrix (0, G, C)
for(g in 1:6) {
for(d in 1:0) {
X[g, d]=XX[g, d]
}
]
X=X*10/matr ix (apply (X, 1, sum), G, C)

#MoaA Vb -wTAVTF—ar - ETILOHE
oll <~ function(x) {

bdl <- x[[1]]

bs1 <- x[[2]]

bd2 <- x[[3]]

bs2 <- x[[4]]

br <~ x[[5]]

r <= x[[6]]

Ir <- matrix(0, G, b1)
Ih <- matrix(0, G, b1)
Id <- matrix(0, G, b2)
zz1 <- matrix(0, G, b1)
zz2 <- matrix(0, G, b2)
zz <- matrix(0, G, b1*b2)
z0 <- matrix(0, G, b1*b2)

HE1EHLET (X)
for (k in 1:b1) {

Ir[, k]=apply (matrix (1/sqart (2xpixbs1[k, 1), G, D, byrow=T)*exp (((Yr1-matrix (bd1[k, 1, G, D, byrow=T
)) "2)*matrix ((-1/(2%bs1[k, 1)), G, D, byrow=T)), 1, prod)



J

for (k in 1:b1) {

Ih[, k] <- matrix(factorial (apply (X, 1, sum)), G, 1) *matrix(apply((matrix(br[k,1, G, C, byrow
= T)"X) /factorial (X), 1, prod), G, 1)
]

HE 28 ET (y)
for (j in 1:b2) {

Id[, j1=apply (matrix (1/sart (2*xpi*bs2[j, 1), G, |, byrow=T)*exp (((Yd1-matrix (bd2[], 1, G, |, byrow=T
)) "2)*matrix ((-1/(2xbs2[j, 1)), G, |, byrow=T)), 1, prod)
]

HLERE
for (i in 1:b1){
for(j in 1:b2) {
k<= (i—1) *xb2+]j
ZO[, kI<=r[i, j1 * Ih[, i1 * Ir[,i] * Id[, j]] #ABEEIrTLEEICERLTLDS
}
}
teAROLEFE
LLo<-sum(log (apply (20, 1, sum)))
HlloldEHLEL (X, y)
return(LLo)
}

calz <-function (x) {
bdl <- x[[1]]
bs1 <- x[[2]]
bd2 <- x[[3]]
bs2 <- x[[4]]
br <~ x[[5]]
r <= x[[6]]

Ir <- matrix(0, G, bl)
Ih <- matrix(0, G, b1)
Id <- matrix(0, G, b2)
zz1 <- matrix(0, G, b1)
zz2 <- matrix(0, G, b2)
zz <- matrix(0, G, b1%b2)
20 <- matrix(0, G, b1%b2)

HE1EHLET (X)
for (k in 1:b1) {

Ir[, kl=apply (matrix (1/sart (2xpi*bs1[k, 1), G, D, byrow=T)*exp (((Yr1-matrix (bd1[k, 1, G, D, byrow=T
) "2)*matrix ((-1/(2*bs1[k, 1)), G, D, byrow=T)), 1, prod)
]

for (k in 1:b1) {
Ih[, k] <-matrix (factorial (apply (X, 1, sum)), G, 1) *matrix (apply((matrix(br[k,], G, C, byrow



= T)"X) /factorial (X), 1, prod), G, 1)
]

HE 28 LET (y)
for (j in 1:b2) {

Id[, j]1=apply (matrix (1/sart (2*xpi*bs2[j, 1), G, |, byrow=T)*exp (((Yd1-matrix (bd2[], 1, G, |, byrow=T
)) "2)*matrix ((-1/(2xbs2[j, 1)), G, I, byrow=T)), 1, prod)
]

HLERE
for (i in 1:b1){
for (j in 1:b2) {
k<= (i=1) b2+
ZO[, kI<=r[i, j1 * Ih[, i1 * Ir[, i1 * Id[, j]] #ABEEIrTEEICEBRLTLS
}
}
#z11& ¢ (jkg)
z1 <~ z0/matrix (apply (20, 1, sum), G, b1*b2) #z1 zDEAFESTE
return(z1)

}

| ikelyhood = function(X, zr, fYr, br, FF) {
HEEDHRE
G <- Set()
D <- Set()
B <- Set()
K <- Set()

TELRDHRTE

g <- Element (set
d <- Element (set
b <- Element (set
k <- Element (set

G)
D)
B)
K)

#Variable UNS A —42) DETE
BR <- Variable(index = dprod(b, d))

#Parameter (ZH) DHRTE

YR <- Parameter (X, index = dprod(g, d))
FYR <- Parameter (fYr, index = dprod(g, d))
. <- Parameter (zr, index = dprod(g, b))
Fbr <- Parameter (br, index = dprod(b, d))
FF<- Parameter (FF, index = dprod(g, k))

#ExpressionDRE
77 <- Expression(index = dprod(g, b))
LR <- Expression(index = dprod(g, b))

=
BR[b,d] ™ Fbr[b, d]
LR[g, bl ~ FF[g, 11*%Prod((BR[b, d1"YR[g, dl)/FYR[g, dl, d)



ZZ[g, b] "Z[g, bl * log(LR[g, b])

#0b jectiveMEETE
|ike = Objective (type = “maximize”)

AL ERE Sk
like ™ Sum(Sum(ZZ[g, bl, b), g)

#H#93C

Sum(BR[b, d], d) == 1.
BR[b, d] <= 1.

BR[b, d] >= 0.

/PN DBICERDD-ODEFHDAE
miter=0

BIC<-rep (0, miter)

listbd1<-1ist(0)

listbs1<-1ist(0)

| istbd2<-1ist(0)

| istbs2<-1ist(0)

listbr<-1ist(0)

listr<-1ist(0)
listz<-1ist(0)

iter <- 1

miter=10
SEIXTXIETIL
b1=7

b2=3

modu e (nuopt, unload=T)

HHETE TS

while(iter<=miter) {
br=matrix (0, b1, C)
bd1=matrix (0, b1, D)
bs1=matrix (0, b1, D)
bd2=matrix (0, b2, I)
bs2=matrix (0, b2, I)

tbr FIEA(EES &
BBR=matr ix (runif (Cxb1), b1, C) Hor DAL
br<{- BBR/apply (BBR, 1,sum) #Dxb #6

#ibd1 - bs1HHHERE
for (i in 1:D){

bd1[, i]=matrix (mean(Yr1[, i1), b1, 1, byrow=T)
]
bs1=matrix (0, b1, D)
for (j in 1:b1){

for (d in 1:D) {

bs1[j, dl=var (Yr1[, d])
]



J

#bd2 - bd2#HAEERE
for (i in 1:1){

bd2[, i]=matrix (mean (Yd1[, i]), b2, 1, byrow=T)
]
bs2=matrix (0, b2, )
for (k in 1:b2) {

for (i in 1:1){

bs2[k, i]=var (Yd1[, i])
}

J

HELBERUWT, EE T AL FOEHTIT
J=matrix (runif(b1,0.8,1.2),1)
for (j in 1:b1){
bd1[], 1<-bd1 (], 1*xJ[]]
bs1[j, 1<-bs1[], I*J[]]
}
K=matrix (runif (b2,0.8,1.2),1)
for(k in 1:b2) {
bd2 [k, 1<-bd2 [k, 1*K [k]
bs2 [k, 1<-bs2 [k, 1*K[k]
}

HRTEREE ¢ kD FNERE

r<- matrix (1/(b1*b2), b1, b2)

LL1<= ol [ (list(bd1, bs1, bd2, bs2,br,r)) H#FEL2FERIZKBAHLE
z<- calz(list(bdl, bs1, bd2, bs2, br,r)) tRELEHNz

diff<- 100 #EM7)IL T XLDEEDE

print(LL1) # RXAEZRT=

HEMF7 LT A& BH#HETE

while(diff>0.001) { #EEDEN+HITNSLEEETERYIERT
zr=matrix(0,G bl) #FE1ET A2 FEBED?
zd=matrix(0, G, b2) #FE2ET AL FEED?
zr [, 11=z[, 11+z[, 21+z[, 3]
zr[, 21=z[, 4]1+z[, 5]+z[, 6]
zr[, 31=z[, 71+z[, 81+z[, 9]
zr [, 41=z[, 10]+z[, 11]+z[, 12]
zr [, 5]=z[, 13]+z[, 14]+z[, 15]
zr[, 6]=z[, 16]+z[, 17]+z[, 18]
zr [, 71=z[, 19]+z[, 20]+z[, 21]
zd[, 11=z[, 11+z[, 41+z[, 71+z[, 10]+z[, 13]+z[, 16]+z[, 19]
zd[, 21=z[, 21+z[, 51+z[, 81+z [, 111+z[, 14]1+z[, 171+z[, 20]
zd[, 31=z[, 31+z[, 61+z[, 91+z[, 12]+z[, 15]+z[, 18]1+z[, 21]

#tbd1 - bs1E#
for (s in 1:b1) {
for (i in 1:D){
bd1[s, il=sum(zr [, sI*Yr1[, i1) /sum(zr[, s])
bs1[s, il=sum(zr [, s]*(Yr1[, i]-bd1[s, i1) "2) /sum(zr[, s1)



]
]
#tbd2 (B H#E)
for (s in 1:b2) {
for (i in 1:1){
bd2[s, i]=sum(zd[, s1*Yd1[, i1)/sum(zd[, s])
]
]

ttbs2 (o #5E)
for (s in 1:b2) {
for (i in 1:1){
bs2[s, i]=sum(zd[, sI*(Yd1[, i]-bd2[s, i])"2)/sum(zd[, s])
}

}
fYr <-factorial (X)#NUOPTFH
FF <-matrix(factorial (apply (X, 1, sum)), G, 1)
module (nuopt)
rslt.problem = System(model=Iikelyhood, X, zr, fYr, br, FF)
rslt.solution = solve(rslt. problem)
br<{-matrix(rslt. solution$variables$BR§current, b1, C)
module (nuopt, unload=T)
#Hr OHETE (p DEHE)
r<-matrix(apply(z, 2, sum) /G, b1, b2, byrow=T) #¢ #7E
B1CC=-2%LL1+10g (G) * ( (2% (D+C) *b1) + (2% [*b2) + (b1%b2-1))
print(r)
print ("BIC”)
print (BICC)
z<-calz (list (bd1, bs1,bd2, bs2, br,r))
LL<-ol | (list (bd1, bs1,bd2, bs2, br,r))
diff<-LL-LL1
print(“diff”)
print (diff)
LL1<-LL
}
BIC[iter]<- —-2«LL1+log (G)* ((2* (D+C) *b1) + (2% [*b2) + (b1%b2-1))
listbd1[[iter]1<-bd1
listbs1[[iter]]<-bs1
listbr[[iter]]1<-br
listr[[iter]]1<-r
listz[[iter]]<-z
iter<-iter+1
print(iter)

HR/NDBICERD/INT A —R HFRR
itern<-which.min (81C)

BIC[itern]

listbd1[[itern]]

listbs1[[itern]]

listbd2[[itern]]



listbs2[[itern]]
listbr[[itern]]
listr[[itern]]
listz[[itern]]



