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HHBHHH I Linear SHHEHHHHEHHHIHHH

rbf <- vanilladot{)

Mksvm_Li <~ ksvm(Class ~ ., data = id[sample,]type="C-

svc" kernel=rbf,C=20,cross=10,prob.model=TRUE)

table(index$Class[-sample], predict(Mksvm_Li, index[-sample,]})

bf <- vanilladot()

Mksvim_Li2 <- ksvm(Class ~ V1+V3+V10+V114+V41+V42+V49, data = id[sample,],type="C-
sve" kernel=rbf,C=20,cross=10,prob.model=TRUE)

table(index$Class[-sample], predict(Mksvm_Li2, index[-sample,]}}

| IHEHHHHHH AR Poly 2 1HHHHHHHEHHEHH R Y
1bf <- polydot(degree = 2, scale = 1.5, offset = 1)
Mksvmm_P2 <- ksvm(Class ~ ., data = id[sample,],type="C-
sve" kemel=rbf,C=20,cross=10,prob.model=TRUE)
table(index$C1ass[~sar;i|;)le], predict(Mksvm_P2, index{-sample,]))
1bf <- polydot(degree = 2, scale = 1.5, offset =1)
Mksvin_P2 2 <- ksvm(Class ~ V1+V3+V10+V11+V41+V42+V49, data = id[sample,],type="C-
sve" kernel=rbf,C=20,cross=10,prob.model=TRUE)

table(index$Class[-sample], predict(Mksvm_P2_2, index{-sample,]))

HHHHHHHHHHHEEHHHHHHRERE Poly 3 HHBHHHIHHHH R R

1bf <- polydot(degree = 3, scale = 1.5, offset = 1)

Mksvm_P3 <- ksvm(Class ~ ., data = id[sample, ],type="C-

sve" kernel=rbf,C=20,cross=10,prob.model=TRUE}

table(index$Class[-sample], predict(Mksvm_P3, index[-sample,]))

1bf <- polydot(degree = 3, scale = 1.5, offset = 1)

Mksvm_P3_2 <- ksym(Class ~ V1+V3+V10+V11+V41+V42+V49, data = id[sample,],type="C-
svc" kernel=rbf,C=20,cross=10,prob.model=TRUE)

table(index$Class[-sample], predict(Mksvm_P3_2, index[-sample,]))
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T N W e e g s e
rbf <~ ﬁolydot(degree =4, scale = 1.5, offset = 1)

Mksvin_P4 <- ksvm(Class ~ ., data = id[sample,] ,type="C-

sve" kernel=rbf,C=20,cross=10,prob.model=TRUE)

table(index$Class[-sample], predict(Mksvm_p4, index[-sample,]))

1bf <- polydot{degree = 4, scale = 1.5, offset = 1)

Mksvm P4 2 <- ksvm(Class ~ V1+V3+V10+V11+V41+V42+V49, data = id[sample,],type="C-
svc" kernel=rbf,C=20,cross=10,prob,model=TRUE)

table(index$Class[-sample], predict(Mksvin_P4_2, index[-sampie,]))
######ﬁ################### Guassian #HEHHHHHHHHHEHHEHRREEHEERHHE

1bf <- rbfdot(sigma = 0.01) '

Mksvm_G <- ksvm(Class ~ ., data = id[sample,],type="C-
svc",kemel=rbﬂC=26,cross=10,prob.mode1=TRUE)

table(index$Class{-sample], predict(Mksvm_G, index[-sample,]))

1bf <- rbfdot(sigma = 0.01)
Mksvm_G2 <- ksvin(Class ~ V1+V3+V10+V11+V41-+V42+V49, data = id[saraple,] type="C-
svc“,kemel#bf,c=20,cross=10,prob.m0del=TRUE)

table(index$Class[-sample], predict(Mksvm_G2, index[-sample,]))
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library(seqinr) , |
library(knnflex)

HEHHEHHRHARARHRHERER R ead Tasta filefHHHEHHHERHIHHFHHHHARE
A <-read.fasta(’A_nuc.fasta’, seqtype="DNA", as.string = TRUE)

B <- read.fasta('B_nuc.fasta', seqtype="DNA", as.string = TRUE)

C<- read.fasta('C__nﬁc.fasta', seqtype="DNA", as.string = TRUE)

E<- reéd.fasta(‘E_nuc.fasta‘,-seqtype="DNA", as.string = TRUE)

F <- read.fasta('F_nuc.fasta', seqtype="DNA", as.string = TRUE)

G<- ‘read.fasta('G_nuc.fasta', seqtype="DNA", as.string = TRUE)

DPA1 <- read.fasta('DPA1_nuc.fasta', seqtype="DNA", as.string = TRUE)
DPBI1 <- read.fasta('DPB1_nuc.fasta', seqtype="DNA", as.string = TRUE)
DQA1 <- read.fasta('DQA1_nuc.fasta’, seqtype="DNA", as.string = TRUE)
DQBI1 <~ read.fasta('DQB1_nuc.fasta', seqtype="DNA", as.string = TRUE)
DRBI <- read.fasta(DRB1_nuc.fasta', seqtype="DNA", as.string = TRUE)
HEHEH AR debtify number of each class and K-spectrumattiiHtaHi#
nA <- length(A) .‘

nB <- length(B)

nC <- length{C)

nE <- length(E)

nF <- length(F)

nG <- length(G)



CMU
Rectangle

CMU
Rectangle


le-

74

nDPA1 <- length(DPA1)
nDPB1 <- length(DPB1) |
nDQAI <- length(DQALI)
nDQB1 <- length(DQB1)
nDRB1 <- length(DRB1)
al <~ c(A)

all <- ¢(B)

alll <- ¢(C)

alV <- ¢(E)

aV <-¢(F)

avl <- ¢(Q)

n_al <-nA

n all <-nB

n_alll <-nC

n_alV <-nE

n_aV <-nF

n_aVl <-nG

bl <- c(DPAI)

bll <- ¢(DPB1)

bIII <- ¢(DQA1)

blV <- ¢(DQBI1)

bV <- ¢(DRB1)

n_bl <-nDPAI

n_bll <- nDPB1

n_blll <- nDQAI

n_bIV <- nDQB1

n bV <-nDRBI1

nl <- nA+nB+nC+anE+nF+nG;
nll <- nDPA1 + nDPB1 +nDQAI + nDQBI + nDRBI;

n <-nl +nll;
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cl <- factor(c(rep("al",n_al), rep("all",n_all), rep("alll",n_alll), rep("alV",n_alV),
rep("aV",a aV), rép("aVI",n_aVI), rep("bI",n_bI), rep("bI[",n_bII), rep("bII",n_bIII),
rep("bIV",n_bIV), rep("bV",n_bV)));

sk <- stringdot(type="string", length=9)

###Calculate similarity score from SK for all possible relations of HLA genesf##
D <- matrix(ntow = n, ncol = ﬁ);
#it# class 1 11,22,33,44,55,66
for(iin 1: n_al){
D[i,i} <- 0;
for(j in i: n_al){
DIi,j] <- 1 - sk(al{[i]1[13,21[{j]]{1]);
Dlj.i] <- Dli,jl;

H
for(i in 1; n_all){
Dfi+n_al,i+n_al] <- 0;
- for(j in iz n_all){
"~ D[i+n_alj+n al] < 1- sk(all[GII0,am[[TI010);

D[j+n_alLi+n_al] <- Dfitn_alj+n_al};

}
for(i in 1: n_all){
D[i+n_al+n_alLi+n_al+n_all] <- 0;
for(j in iz n_allf){
Dli+n_al+n allj+n_al+n all] <- 1 - sk(aI([II[1],alGTIC1D);

Dfj+n_al+n_alLi+n_al+n_all] <- D[i+n_al+n_alLj+n_al+n_alll;
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for(iin 1: n_aIV){
"D[i+n_al+n_all'tn_allLi+n_al+n_all+n_alll] <- 0;
for(j in i: n_alV){
D[i+n_al+n_all+n_alllj+n_al+n_all+n_allf] <- 1 - sk{aIV[[i]][11,alV[[jI[1]);
D[j+n_al+n_all+n_allli+n_al+n all+n_allI] <-
D[i+n_al+n_all+n_alllj+n al+n all+n_alll];
}
}
for(iin 1: n_aV){
D[i+n_al+n_all+n_alll+n alV,i+n_al+n all+n alll4n_alV] <- 0;
for(jin i: n_aV){
D[i+n_al+n_all+n_alll+n_alV,j+n_al+n_all+n_alll+n_alV]<-1 -
sk(aV{[ill{1LaVI[jII[L]);
D[j+n_al+n_all+n_alll+n_alV,i+n_al+n_all+n_alll+n_alV] <-
D [i+n_aI+n_aII+n_aiII+n_aIV, j+n_al+n_all+n_alll+n_alV];
}
}
for(i in 1: n_aVI)}{
D[i+n_al+n_all+n alll+n_alV+n aV,i+tn_al+n_all+n_alll+n_alV+n_aV] <- 0;
for(jini: n_aVI){
D[i+n_al+n_all+n_alil+n_alV+n_aV,j+n_al+n_all+n_alll+n_alV+n_aV]<- 1 -
sk(@VII{il[11aVI[ILD);
D[j+n_al+n_all+n_alll+n alV+n_aV,i+n_al+n_all+n_alll+n_alV+n_aV] <-
D[i+n_al+n_all+n_alll+n alV+n_aV,j+n al+n_all+n_alll+n_alV+n_aV];
} .
}
##iiclass2 11,22,33,4,55 #4##
for(iin 1 : n_bI){
D[i+nl,j+nl] <- 0;
for(j in 1 : n_bI){
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D[i+nl,j+nl] <- 1 - sk(bI[[{]1[1L,bI{j1I[]);
D[j+nlLi+nl] < D[i+nl,j+nl];

}
for(iin 1 :n_bII){
Dinl+i+n_blnkHj+n_bl] <- 0;
for(j in 1: n_bIN){ ‘
D[nl+i+n_bI,nl+j+n_bi] <- 1 - sk(bH[{iJi[1],bII[[;TI[1]);
D[nl+j+n_blLnl+i+n_bl] <- D[al+i+n_bLnl+j+n_bi];

}
for(i in 1: n_bIII}{
D[nl+i+n_bl+n_bIl,nl+j+n_bl+n_bII] <- 0;
for(j in 1: n_bIlN){ )
D[nl+i+n_bl+n_bILal+j+n_bl+n bll] <- 1 - sk(bHII[EII[1LbIN(GII1]);
Ij[nI+j+n;bI+n_bII,i+n_bI+n_bII] <- D[nI+i+n__bI+n__bII,nI;I-j+n_hI+n_bII];

K
for(i in 1: n_bIV){
D[nl+i+n_bI+n_bll+n_ bl nl+j+n_bl+n_bIl+n bIIf] <-0;
for(j in 1: n_bIV){
Dinl+i+n_bl+n_bil+n_bILnl++n_bl+n_bll+n_bIII] <- 1 -
sk(bIVE[][1],bIVI[NIL1D);
D[nl+j+n_bl+n_bll+n_bIll,ni+i+n_bl+n_bI+n_bIIl] <-
Dinl+i+n_bl4+n_bll+n_bIInl+j+n_bl+n_bil+n_bIll];
}
}
for(i in 1: n_bV){
D[nl+i+n_bl+a_bIl+n_blll+n bIV,nl+j+n_bi+n_ bll4+n_blll+n_ bIV] <-0;
for(jin 1 :n_bV){
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D[nl+i+n_bl+n_bll+n_blil+n_bIV,nl+j+n_bl+n_bll+n_bill+n_bIV]<-1-
skGVIENILbVIGIILD;
D[nI+j+n_bI+n___bII+n_bIII+n_bIV,n1+i+n_bI+n_bII+n_bIII+n__bIV] <-
Dlnl+i+n_bl+n_bll+n_bII+n_bIV,nl+j+n_bl+n_bll+n_bIln_bIV];
}

3
#itficlass] 12-16 #it#

for(i in 1: n_al){
for(j in 1: n_all){
Dli,n_al+] <- 1 - sk(@l[[i]][1Lall[;1(1]);
D[n_al+j,i] <- Di,n_al+l;

}
for(i in 1: n_al}{
for(j in 1: ni_aIII){
D[i,n_al+n_all+j] <-1 - sk(@I[{01],20I G0 D;

Din_al+n_all+,i] <- D{i,n_al+n_all4j];

}
for(iin 1: n_al){
for(j in 1: n_aIV){
Dii,n_al+n ali+n_alll+j] <- I - sk(al[[i111LatvVIGIIED;

Din_al+n_all+n_alll+,i] < D[i,n_al+n_all+n_allI+j];

}
for(i in 1: n_a@){
for(j in 1: n_aV){
D[i,n_al+n_all+n_alll+n_alV+j] <- 1 - sk(aI[[il][1],aVI[II[LD;

D[n_al+n_all+n_alll+n_alV-+j,i] <- D[i,n_al+n_all+n_alll+n_alV-+];


CMU
Rectangle

CMU
Rectangle

CMU
Rectangle


79

}
for(i in 1: n_al){
for(j in 1: n_aVI)}{
D[i,n_al+n_all+n_alll+n_alV+n_aV+] <- 1 - sk(al[[i]][11,aVI[[j]][1D;
D{n_al+n_all+n_alll+n_alV+n_aV+j,i] <-
D[i,n_al+n_all+n_alll+n_alV+n_aV+j];
}
}
#ittclass2 12~15 ###
for(i in 1: n_bI){
for(j in 1: n_bII}{
 DfnBHiakn bI+] <- 1 - sk(oI[[ILbUIGID;

Dinl+n_bl+j,nl+] <~ D[nl+i,nl+n_bl+j];

3
for(i in I:ln_bI){
for(j in 1: n_bHI}{
Dinl+i,nl+n_blHn_bIl+] <- 1 - sk(bI[[i}](11,bIII[[II[1]);
Dinl+n_bl+n_bIT+j,ak+] <- Dlnk+ial+n_bFn_bIi+l;

}
for(iin 1: n_bI}{
for(j in 1: n_bIV){
Dink+i,al+n_bl+n_bIl+n_bIILH] <- 1 - sk(bI[TTINLLIVGILD; -
DinEtn,_bl+n_bll+n_bIII+,al+i] <- D[nEH,nl+n_bl+n_bll+n_bIIH;

}
for(iin 1: n_bI}{
for(j in 1: n_bV){
Dnl+i,nl+n_bl+n_bll+n bIll+n_bIV+H] <- 1 - sk(bI[[i]][1],bVIGII1D;
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D[nl+n_bl+n_bIl+n_bllI+n_bIV+jnl+] <-
Dinl+i,nt+n_bl+n_bIk+n_bIlF+n_bIV+jl;
}
¥
#itficlass 23-26 #HH
for(i in 1: n_alIl){
for(j in 1: n_alIl}{
D[i,n_al+n_all+j] <-1 - sk(all[[i]1[1 1, atli[G1I01D);
D[n_al+n_all+j,i] <- Dli,n_al+n_all+j];

H
for(iin 1: n_all}{
for(j in 1: n_alV){
Dfi,n_al+n_all+n alll+j}<-1- sk(alI{[i11[1],atvVIGII1D;

Din 'al+n_all+n_alll+j,i] <- D[i,;n_al+n_all+n_alll+j];

}
for(i in 1: n_all}{
forj in 1: n_aV){ ,
D[i,n_aI+n_aII+n_aIII+n_aIV+j] <~ 1 - sk(I{[{]1[1 LaVIGI1D;

Din_al+n_all+n_alll+n_alV+i,i] <- Dfi,n al+n_all+n_alll+tn_alV+j];

e
for(i in 1: n_all){
for(j in 1: n_aVI){
D[i,_n__aI+n_aII+n_aIII+n__aIV+n_aV+j] <- 1 - sk(ali{[ill[1],aVI[[GI[1D);
D[n_al+n_afl+n_alll+n_alV+n_aV+j,i] <-
D[i,n_al+n_all+n_alll+n_alV+n_aV+j];

b
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H#iticlass2 23-25 #i
for(i in 1: n_bID){ |
for(j in 1: n_bII){
Dinl+n_bl+i,nl+n_bl+n_bI+] <- 1 - sk(bH[[]1[1],bXI[jII[1]);
D[nl+n_bl+n_bll+j,nl+n_bl+i] <- Dfnktn_bl+i,nl+n_bl+n_bIl+i};

3
for(iin 1: n_bIN{
for(j in 1: n_bIV){
Dlnl+n_bl+i,nl+n_bln_bll+n_bIIF+] <- 1 - sk(bI[[1L6IVIGIIID;
_ D[nl+n_bl+n_bIl+n_bIll+j,ni+n_bl+i] <-
D[nl+n_bI+i,nl+n_bl+n bil+n_bIll+j};
}
}
for(iin 1: n_bID{  !
for(j in 1: n_bV)}{-
D[nl+n_bl+,nl+n_bl+n_bIl+n bill+n_bIV+j]<-1 - sk(bIIHNEL],bVIGID;
D[al+n_bl+n_bIl+n_bIfl+n_bIV+ni+n_bI+i] <
D[nl+n_bI+,nl+n_bl+n_bli+n_blil+n_bIV+];
}
}
#itticlass] 34-36 i
for(i in 1: n_allT}{
for(j in 1: n_alV){
D[i,n_al+n_all+n_alff+] <- 1 - sk(aI[[i]I[1LaIVIGII1D);

D[n_al+n_all+n_alll+i,i] <- D[i,n_al+n_all+n_alll+j};

}
for(i in 1: n_all[){
for(j in 1: n_aV){
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D[i,;n_al+n_all+n_alll+n_alV+j] <- 1 - sk(aHI[[i]i[1],aV[[j1I[11);
D[n_al+n_all+n_alll+n_alV+j,i] <- D[i,u_aI+11_aII+n_aIII+n_aIV—:—j];

}
for(i in 1: n_alll}{
for(Gin 1: n_aVI){
D[i,n_al+n_all+n_alll+n_alV+n_aV-+j] <- 1 - sk(alIIf[i]][11aVI[[j1I{1D);
D[n_al+n_all+n_alll+n_alV+n_aV+j,i] <-
Dli,n_al+n_all+n_alll+n_alV+n_aV+jl;
}
}
fiticlass? 34-35
for(iin 1: n_bIII){
for(j in I: n_bIV){ |
Dfnf+n_bl+n_bll+i,al+n_bl+n bli+n_bII+{] <- 1 - sk(bII[[i][13,bIVI[iII[1]);
Dfnktn_bl+n_blFn_bIIFHj,nl+n_bl+n_blIH+] <-
D[nl+n_bl+a_bll+,nl+n_bl+n_bIl+n_bHI+];
3
h
for(i in 1: n_bIIN){
for(jin 1: n_bV){
D[al+n_bl+n bIl+inl+n_bl+n_bll+n bIll+n bIV+j] <-1 -
sk(bII[[i]][1 Lb VI
D[nl+n_bl+n_bll+n bIll+n_bIV+j,nl+n_bl+n bII+] <-
D[nl+n_bI4n_bIl+inl+n bl+n bIl+n_ blll+n_bIV+];
}

}
#i#class] 45-46 #Ht

for(iin 1: n_alV){
for(j in 1: n_aV){
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D[i,n_al+n_all+n_alll+n_alV-+j] <- 1 - sk(aIV{[i]]{1],aVI[1I[1D;

Din_al+n_all+n_alll+n_aIV+,i] <~ Dfi,n_aF+n_all+n_alll+n_aIV+];

}
for(iin 1: n_alV}{
for(j in 1: n_aVI){
D[i,n_al+n_all+n_alll+n_alV-+n_aV+j] <- 1 - sk(aIV[[il]{11,aVI[[jI{1]};
D[n_al+n_all+n_alll+n_alV+n_aV+,i] <
Dli,n_al+n_all+n_alll+n_alV+n_aV+i);
}

}
fitficlass2 45 #iH

for(i in nl+1: nI+1+n_bIV){
ford in nl+1: nl+1+n_bV){
Dli,n_bl+n_bIl+n_bIll+n_bIVA] <- 1 - sk(IVIGTI1LbVIGILD);
Din_bl+n_bll+n_billn_bIV+j,i] < D[i,n_bEn_bll+n_blll+n_bIV-+l;

}
fi#classl 56 #Hitht

for(iin 1: n_aV)}{
for(j in 1: n_aVI}{
D[i,;n_al+n_all+n_alll+n_alV+n_aV+j] <-1- sk(@aV[Iil1{1LaVI[I[1D);
Din_al+n_all+n_alll+n alV+n_aV+j,i] <-
D[i,n_al+n_all+n_alll+n_alV+n_aV+j];
3

}
#iH#class al-b(1-5) HHHE
for(iin 1 :n_al){
for(j in 1: n_bI){
D[i,nI+j] <- 1 - sk(al[[iI[1],bX[II1D);
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D[nl+,il <- D[i,nl+jl;

}
for(iin 1 :n_al ){
for(j in 1: n_bID){
D[i,nl+n_bl+] <- 1 - sk(aI{[{][11,bIIGII[L]);
Dinl+n_bl+j,i} < D[i,nT+n_bI+j];

3
for(Ginl:n_al){
for(j in 1: n_bIII){
Dfi,nl+n_bl+n_bI+] <- 1 - sk(@I[[I[1]bIUGIILT);
D[nl+n_bl+n_bil+j,i] <- D{i,nl+n_bI+n_bIl+l;

}
for(iin1:n_al){
for(j in 1: n_bIV){
D[i,nl+n_bl+n_bll+n_bIl+j] <- 1 - sk(aI[EN01],bIVEGILLD;
D[nI+n,_bI+n_bII+n__bIII+j,i] <~ D[i,ni+n_bl+n_bll+n_bII+j];

!
for(iin 1 : n_al }{
for(jin'1: n_bV){
D[i,nl+n_bl+n_bll+n_blll4+n_bIV+j] <- 1 - sk(@If[i111,bVIGIIELD;
D[nl+n_bl+n_bII+n_bIll+n_bIV+,i] <- D[i,nl+n_bl+n_bll+n_blil+n_biV+jl;

3
#HHiclass a2-b(1-5) i
for(iin 1 :n_all ){

for(j in 1: n_bI){
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Din_aF+i.nl+j] <- 1 - sk(@U{1LbUGNLLD;

D{nl+j,n_al+i] <- D[n_al+i,nk+j;

}
for(iin 1 :n_all }{
for(j in 1: n_bID{
D{n_al+i,nk+n_blH] <- 1 - sk(aI{{{1][1],bII[{j1I{1D);

D[al+n_bI+j,n_al+i] <- D[n_al+inl+n_bl+];

}
for(iin 1 :n_all ){
for(j in 1: n_bIIN){
D[n_al+i,nl+n_bl+n_bI+] <- 1 - sk(aU{[I1{11,bII{(F1I{1]);

D[nl+n_bl+n_bI+j,n_al+] <- D[n_al+i,nl+n_bl+n_bil+j);

}
for(iin 1 : n_all }{
- for(j in 1: n_bIV){
D[n_al+i,nl+n_bl+n_bIl+n_bIIF+] <- 1 - sk(aII[[i]}[1],bIV[[FIIL1]);
Dinl+n_bI+n_bIl+n_blll+j,n_al+i] <- Dio_al+i,nl+n_bl+n_bll+n_bIII+jl;

}
for(iin 1 : n_all ){
for(j in 1: n_bV){
Din_al+i,nl+n_bl+n_bll+n_bIll+n_bIV+j] <-1- sk(@II[[i11[1],bVIGHILD;
D[nl+n_bl+n_bil+n_blll+n_bIV+j,n_al+] <-
Dln_al+,nl+n_bl+n_bll+n_bIll+n_bIV+;
3
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#Ht#tclass a3-b(1-5) H#itHE

- for(iin'l : n_alll ){

for(j in 1: n_bI){
D[n_all+n_al+i,nl+j] <- I - sk(@III{{ili[1],bILGIIEL]);
D[nl+j,n_all+n_al+i] <- D[n_all+n_al+i,nl+j];

}
for(iin 1 : n_alll ){
for(j in 1: n_bID){
D[n_all+n_al+i,al+n_bI+j] <- 1 - sk(@II[[i]]{1],bII[[j1{1]);

D[nl+n_blH+,n_alf+n_al+i] <- Din_all+n_al+i,nl+n_bI+j];

}
for(iin 1 : n_alll }{
for(j in 1: n_bIII){
Dlp_all+n_aFHnl+n_bl+n_bIF] <- 1 - sk(alI{[i1I(1],bIAIGHI(1]);

Dink+n_bI+n_bll+j,n_all+n_al+i] <- D[n_all+n_al+i,ni+n_bl+n_bIHj];

¥
for(i in 1 : n_alll ){
for(j in 1: n_bIV){
Din_ alFn_al+inlen_bbn bil+n bUEH] <- | - skUIIEILGIVIGILD;
D[al+n_bl+n_bIl+n_ bIIl+j,n_all+n_al+{] <-
D[n_all+n_al+inl+n_bI+n_bIl+n_bIll+];
}

}
for(iin I :n_alll ){
for(j in 1: n_bV){
D[n_all+n_al+i,nl+n_bl+n_bIl+n_bIII+n_bIV+j] <- 1 - sk(al[[{I[11,bVI[II[11);
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D[nl+n_bl+n_bll+n_bIIl+n_bIV+] a_all4+n_al+i] <-
D[n_aII+nHaI+i,nI+n_bI+n_bH+n__bIII+n_bIV+j];
3
}
H#i#class ad-b(1-5) HHHE
for(iin 1:n_alV ){
for(j in 1: n_bD{
D[n_alll+n_all+n_al+inl+j} <-1- sk(aTVILII1,bIGIILD;

D[nl+j,n_alll+n_all+n_al+i} <- D[n_alll+n_all+n_al+i,ni+j};

}
for(iin 1:n_aIV ){
for(j in 1: n_bID{
D[n_aIII+n_aII-%fn_aI+i,nI+n_bI+j] <- 1 - sk(aIVI[N01],bra[G1ELD;

Dlal+n. bljn_allln_all+n_at+i] <- Dln_alll+n_all+n_al+inl+n bEL;

}
for(iin 1 : n_alV }{
for(j in 1: n_bIN{
D[n_aIII+n_aII+n__aI+i,uI;I-n__bI+n_bII+j] <- 1 - sk(aIVGTILLBIOLGIAD;
Dinf+n_bl+n_bIl+,n_alll+n_all+n_al+i] <-
D{n_alli+n_all+n_al+i,akn_bl+n_bI+j];
}
}
for(iin 1 :n_aIV }{
for(j in 1: n_bIV){
D{n_alll+n_all+n_al+,nl+n_bl+n_bll+n_bIIl+j] <~ 1 -
sk(@IVIGILLIVIGIND;
Dinl+n_bl+n_bIl+n_bll+j,n_alll+n_all+n_al+i] <-
D[n_aIII+n__aII+n_aI+i,nI+n_bI+n_bII+n_bIII+j];
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b
for(iin 1 :n_alV H{
for(j in 1: n_bV){
D[n__aIII+n_aII+n_aI+i,nl+n_bI+n__bII+n_bIII+n_bIV+j] <1-
sk(@IV[[iI[11LbVIGND;
D[nI+n__bI+n_bII+n_bIII+n__bIV-!-j,n__aIII+n__aII+n_aI+i] <~
D[n_aIII+nF_aII+n_aI+i,nI+n_bI+n_bIl+n_bIII+n_b IV+l;
}
}
#ittclass a5-b(1-5) HEHE
for(iin1:n_aV ){
for(j in 1: n_bI}{
D[n__aIV+n__aIII+n_aII+n_aI+i,nI+j] <- 1 - sk(aVERIE1,bILGI0 D

Dfak+j,n_alV+n_alll+n_alln_al+] <- D[n_alV+n_alll+n_all+n_al+i,al+];

}
for(iin 1 :n_aV ){
for(j in 1: n_bID{
Dln_alV+n_allltn_all+n_al+inlta bi+] <- 1 - sk(@VLJI01LbIGII1);
D[nI+n__bI+j,n_aIV+n_aIII+n_aII+n__aI+i] <=
D[n_aIV+n_aIII+n_aII+n_aI+i,nI+n_bI+j];
3
}
for(iin1:n_aV ){
for(j in 1: n_bIIN){
D[n_alV+n_alll+n_all+n_al+inl+n_bl+n_bIl+j] <- 1 -
sk(@V[[TI11LbIL[1);
D[nl+n_bl+n_bIl+j,n_alV+n_alll+n_all+n al+j <-
D[n__aIV+n_aIII+n__aII+n_aI+i,nI+n_bI+n_bII+j];
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}
foriin1:n_aVv ){
for(j in 1: n_bIV){
D[n_alV-+n_alll+n_all+n_al+,al+n_bl+n_bIl+n_bII+j] <-1 -
sk(@aVL11,brV[IILD;
D[nI-I-n_bI-i-n_bII+11_bIII+j,n_aIV+n_aIII+n_aH+n_aI+i] <-
D[n_aIV-l-n_aIII+n_aII+n_aI+i,nI+n_bl+n_bII+n__bIII+j];
¥
}
for(iin1:n_aV){
for(j in 1: n_bV){
Dln_alV-+n_alll+n_all+n_al+inl+n_bl+n_bIl+n_bIIl+n bIV+] < 1-
sk@V[[I[11,bVIGNLT)
D[nI+n_bl+n_bll+n_bIl+n_bIV+,n_alV+n_alll+n_all+n_al+] <-
Din_alV+n_alll+n_all+n_al+inl+n_bl+n_bll+n_bII+n_bIV+j];
}
}
#it#class a6-b(1-5) HitHH
for(iin 1 : n_aVI){
for(j in 1: n_bD){
D[n_aV+n_alV+n_alll+n_all+n_al+inl+j] <1 - sk(aVI{[II[1LbILGI01D);
D[nl+j,n_aV+n_alV+n_alll+n_all+n_al+i] <-
D[n_aV+n_alV+n_alll+n_all+n_al+ini+l;
}
}
for(iin 1 : n_aV1){
for(j in 1: n_bID{
Dln aV+n_alV+n_alll+n_all+n_al+i,nl+n bl+j] <-1 -
sk(aVI{[i[1]pIIH11)
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D[nI+n_bI+j,n_aV+n_aIV+n_aHI+n_aII+n_a1+i] <-
Din_aV+n_alV+n_alll+n_all+n_al+inl+n_bI+];
3
¥
for(iin 1 :n_aVI }{
for(j in 1: n_bIIN{
D[n_aV-l-n__aIV+n__aI[I+n__aII+n_aI+i,nI+n_~bI+n_bH+j] <1~
sk(@VI[[i11[1 1611111,
D[nI+n_bI+n_bII+j,n_aV+n__aIV+n__aIII+n__aII+n_aI+i] <-
D[n__aV+n_aIV+n_aIII+n_aII+n_aI+i,nl+n_bI+n_bII+j] :
}
3
for(iin 1 :n_aVI){
for(j in 1: n_bIV){
D[n_aV+n__aIV+n__aIII+n_aII+n_aI+i,nl+n_bI+n_bII+n__bIII+j] <1-
SK@VITILLLIVIGITD:
D[nI+n_bI+n_bII+n__bIII+j,n_aV+n_aIV+n_aIII+n_aII+n__aI+i] <-
D[n_aV+n_aIV+n_aIII+n_aII+n_aI+i,nI+n__bI+n_bII+n__bIII+j];
}
¥
for(iin 1 :n_aVI){
for(j in 1: n_bV){
D[n_aV+n_aIV+n__aIII+n_aII+n_aI+i,nI+n__‘bI+n_bII+n_bIII+n_bIV+j] <1-
sk(aI{[il][1],bVIGII1D;
D[nI+n_bI+n_bII+n_bIII+n__bIV+j,n_aV-!-n__aIV-i-n__alII+n_aII+n_aI+i] <-
D[n_aV+n_aIV+n__aIII+n__aII+n_aI+i,nI+n_bI+n__bII+n_bIII+n_bIV+j];
}
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#######ﬁ#######(‘,‘ross-validatiou##########################
fold<-sample(1:10,nI,replace=TRUE)
cvpred<~matrix(NA,nrow=nl,ncol=3)
for(k in 1:3)
for(iin 1:10)
cvpred{which(fold==i),k]<-

knn.predict(train=which(fold!=i) test=which(fold==i),cl,D,k=3,agg meth="maj ority™);

apply(cvpred,2,function(x)sum(cl!=x))
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