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Multi-strategy Hybrid ABC for Microarray High-Dimensional Feature Selection

Abstract

Abstract: Traditional feature selection approaches have major limitations for high-dimensional
microarrays, and it is difficult to accurately and efficiently propose the best feature subset. To address
this problem, a multi-strategy hybrid artificial bee colony (ABC) algorithm based on wrapper is proposed,
which mixes chaotic opposition-based learning strategy, elite guidance strategy, and Mantegna Lévy
distribution strategy, and proposes two new search strategies in the employed and onlooker bee phases
respectively. A new objective function is proposed for the microarray high-dimensional feature selection
problem, which balances the optimal performance of the model with the minimization of the feature
subset size. Experimental results show that the algorithm is able to achieve high classification accuracy
while still satisfying the feature subset size minimization objective to some extent. Moreover, it
outperforms improved algorithms such as GABC and six new intelligent algorithms such as the salp
swarm algorithm.
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Fig. 1 Coding sequence for feature selection
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Fig.2 MSHABC-FS flow chart
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Table 1 Data profile
Hn b S FHEEL FoH
GLI 85 22283 2
GLA-BRA 180 49 151 4
CLL-SUB 111 11 340 3
TOX 171 5748 4
SMK-CAN 187 19993 2

4.2 KK SHH B

S F- 5 N Windows 10 4b # 2% Intel(R) Core
(TM) i5-8500 CPU @ 3.00GHz, W 1F 8GB. i H
[ FE R /& /£ MATLAB 9.10(R2021a) Fig4T. AL
e T2 1 MSHABC-FS 5112 544 Gt ff) PSO 51
XFEE, [R5 fH e SR AT X b, LA
T 4 78 54 (salp swarm algorithm, SSA)'". JEF
18 Z AL 46 57 (atom search optimization, ASO) I
PR % % 0% (pathfinder algorithm, PFA)"", {1

1k % 12 (butterfly optimization algorithm, BOA)"" 5
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Table 2 Various algorithm parameter settings

A7 ZH
ABC J it BILAFIHE SN=20; FREREHA B MNFE=2 000; JFRAXELlimit=50
SSA VIR SN=20; f5 KR BOTA X MNFE=2 000; 5124 ¢, = 2exp[-(4L/iter )]
ASO WIUEFHE SN=20 ; Ft K R BPAL B MNFE=2 000; JRERLE a=50; FEHALEL=0.2
PFA WIHEFEE SN=20; T KR EOTAE KRB MNFE=2 000; o,f €[l, 2]; ue[-1, 1]
BOA KGR SN=20; e KRBT IREMNFE=2 000; J&EA c=0.01; a8 a=0.1+0.21/ter
TFRMWZE P=0.8
GWO WU FhEE SN=20 ; 5t K B HOTFA B MNFE=2 000; USRI T a = 2(1 — iterliter )

#3  HABC AFouH EEA

Table 3 Comparison with ABC and its improved algorithms

. _ ABC GABC CABC EABC COABC MSHABC-FS
EVE/E S (=1 N
Mean Std Mean Std Mean Std Mean Std Mean Std  Mean  Std
1 10959 106.1 11100 142.1 10580 70.8 10969 57.23 10660 71.8 7344 2222
2 0.198 0.016 0.206 0.019 0214 0.011 0228 0.012 0.023 0.212 0.013 0.003
Ll 3 98.24 0.028 87.65 0.065 9471 0.019 93.53 0.018 9529 0.037 100 0
4 2577 0.075 4329 0336 2355 0.095 29622 1299 23.50 0.115 31.10 0.27
1 24 367.6 159.7 24483.8 125.1 23687.8 186.2 24362.2 153.8 23884.8 8545 1628 705.8
2 0.292  0.001 0.302 0.009 0.304 0.010 0.3129 0.008 0302 0.008 0.123 0.014
GLA-BRA 3 83.33 0 78.33  0.030 80.56 0.019 80.00 0.012 81.I11 0.012 8222 0.025
4 102.32 031 14249 085 93.81 0.57 688.39 1907 9458 0.458 79.72 3.11
1 55456 375 5620.6 5746 53012 50.2 55692 49.33 53539 44.03 666.9 4247
2 0.327 0.001 0.328 0.002 0319 0.013 0.348 0.019 0.329 0.019 0.140 0.032
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Fig. 3 Convergence curves of MSHABC with ABC and its 4 improved algorithms
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