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Particle Swarm Optimization, BPSO)[12] -
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Begin
Initialize particle swarm by randomly
While (stopping criterion is not met)
Evaluate fitness of particle swarm
Update pBest and gBest
Update X and V of particle swarm
Next generation until stopping criterion
End
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Begin
For i = 1 to number of test set
For j = 1 to number of train set
Calculating distance of test with train set
Next |
Next i
For k=1 to number of parameter K
Determine class of test set by vote strategy
Next k
Determine the classification accuracy
End
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% LSNP F4231

. Genotype
SNP Chromosome Gene (location) rs number " 5 3
1 6 TNFa-857 rs1799724 TT TC CcC
2 19 TGFB1-509 rs1800469 TT TC CcC
3 1 Osteocalcin rs1800247 CcC CT TT
4 6 TNFa-308 rs1800629 AA AG GG
5 11 PTH (BstB 1) 156254 GG AG AA
6 11 PTH (Dra I7) 156256 AA AC ccC
7 2 IL1 ra’ VNTR? AlAl Al1A2 AlA4
8 6 HSP70 hom rs2227956 CcC CT TT
9 6 HSP 70-2 rs1061581 GG AG AA
10 7 CTR rs1801197 ccC CT TT
11 14 BMP-4 rs17563 cC CT TT

Legends:
325 bp; Data source [13].
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4 2BPSO " FHHGEPZ2 2 lch i 2 P %S5

B 5k : : _ B?SO—KNN ’

Bid K #Fhcic SRR R R R
1 9 6 72.22 77.27 75.49
2 5 8 81.25 75.71 77.45
3 13 6 68.75 70.00 69.61
4 15 7 71.79 80.95 77.45
5 5 6 66.67 76.39 73.53
6 7 2 71.79 76.19 74.51
7 11 6 53.33 80.56 72.55
8 7 5 82.14 72.97 75.49
9 7 5 65.63 72.86 70.59
10 3 6 64.86 70.77 68.63

T+ %1 (n=10) 69.84+831 7537+3.74 73.53+3.13

B3 LR Y PEAbE TR LTRSS

bR RER | FER | 2mF
INN 55.38 69.30 | 64.35
3NN 60.85 69.59 66.96
5NN 68.42 70.25 69.80
C4.5 62.02 73.28 68.63
SVM 76.02 68.53 69.61
RF 66.78 72.80 70.18
NB 69.24 73.17 71.76
BPSO-KNN 69.84 75.37 73.53

Legends: (1) KNN: K Nearest-Neighbor; (2) SVM: Support Vector Machine; (3) RF: Random Forest;
(4) NB: Naive Bayes; (5) BPSO-KNN: our propose approach.
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# 4BPSO "2 PlET S 2 F ok ES VR

7 5 oy E):azi:?cﬂt\rig; fgaéje%cjt\r%)t PIRE RS | R A
1 127 /75 61/41 78.74 75.49
2 129/73 59 /43 78.33 77.45
3 129 /73 59/43 80.17 69.61
4 126 /76 62 /40 76.21 77.45
5 123/79 65 /37 78.86 73.53
6 129 /73 59/43 76.81 74.51
7 116/ 86 72 /30 78.26 72.55
8 129 /73 59/43 78.29 75.49
9 126 /76 62 /40 77.17 70.59
10 129/73 59/43 78.76 68.63

Tin + {£B# X (n=10) 78.16 £ 1.15 | 73.53 £3.13

R %2 e7% o Overfitting B 4T 1R A2t
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