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Analysis of Partnering Strategies in
Symbiotic Evolutionary Algorithms*

Jae-Yun Kim** - Yeo-Keun Kim** - Tae-Ho Shin***

i Abstract ®

Symbiotic evolutionary algorithms, also called cooperative coevolutionary algorithms, are stochastic search
algorithms that imitate the biological coevolution process through symbiotic interactions. In the algorithms, the
fitness evaluation of an individual requires first selecting symbiotic partners of the individual. Several partner
selection strategies are provided. The goal of this study is to analyze how much partnering strategies can
influence the performance of the algorithms. With two types of test-bed problems: the NKC model and the
binary string covering problem, extensive experiments are carried out to compare the performance of partnering
strategies, using the analysis of variance. The experimental results indicate that there does not exist statistically
significant difference in their performance.
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EiTgtol o
2EH)

X
—
=8
2

KC SPM RMP RND BST SLN

2

No. of No.
target of SPM RMP RND BST SLN RNK
strings  bits

00-00 0667 0667 0667 0667 0667
00-04 0733 073 0733 0735 0.737
00-08 0729 0762 0.772 0.770 0.759
00-16 0778 0774 078 0.79% 0.782
04-00 0.731 0726 0728 0731 0727
04-04 0780 0778 0.782 0780 07719
04-08 0782 0778 0.782 0779 0.781
08-00 0741 0742 0742 0739 0.743
08-04 0761 0765 0.766 0761 0758
03-08 0747 0.749 0746 0744 0745
12-00 0738 0729 0737 0728 0.747
16-00 0747 0757 0756 07% 0.758

0.667
0.732
0.760
0.771
0.726
0.781
0.777
0.730
0.756
0.746
0.733
0.755

64 5948 5915 59.72 5962 59.32 59.71
3 9% 8857 8760 8347 8337 8343 8330
128 10820 108.10 108.77 109.00 108,87 108.63

5230 5243 5260 5268 52.73 5265
7429 7429 7464 7517 7467 7469
9930 99.03100.05 9920 9940 99.48

7524 724 7526 7536 76.02 7542

64
9%
128
64 4989 498 5049 5007 5035 50.01
%
128 9800 97.86 9818 98.72 9833 98.30

64 4897 4897 4892 4938 4928 4890
6 % 7234 256 7281 7312 7301 7261
128 9446 9438 9499 %508 9493 95.18




76 AAE - AL - A E

(E 6 SNAO| [HEH SMIEL Meilafo| d5
ZIH(O|ZAEZFHEEH)

No. of No.
target of SPM RMP> RND BST SLN RNK
strings bits
64 5940 5910 60.10 59.17 5993 59.97
3 96 8393 90.63 8947 8893 8920 89.73
128 108.43 109.60 109.17 109.43 109.63 109.20
64 5365 5368 5313 5343 5353 53.33
4 % 765 7533 7650 Th65 7540 7548
128 10068 101.13 100,98 100.68 100.53 101.08
64 5032 5068 5076 5032 50.82 30.70
5 9% 7538 Th38 THh62 17590 7B D56
128 9808 9824 9818 9790 9844 9930
64 4963 4963 4988 4998 4985 4980
6 9% 7245 7313 7315 728 7323 7297
128 9433 9532 9512 9483 9495 82

(E Ty EEAC| CHEt SMIMEL MeHMetol Mz
ZINO|ZAERHHEZHM)
No. of No.

target of SPM RMP RND BST SLN RNK
strings bits -

64 6207 618 61.97 6190 62.73 62.33

3 9% 9040 8307 8353 9007 90.77 90.27

128 111.43 108.27 110.40 110.30 109.47 109.73

64 5453 5403 5440 54.78 5475 H473

4 9% 7620 7650 7730 7630 77.13 7668

128 102.93 10250 103.15 103.90 104.20 104.23

64 5026 5052 5110 5118 5068 51.22

5 9% A0 B8 7610 7690 7592 .86

128 9774 9766 99.16 9862 W70 9RWH

64 5028 5063 5053 50.37 5062 50.83

6 9% 7287 7242 7330 7430 7353 7377

28 0820 9812 9827 9887 980 99.53

o] W] Wl *1 H] 3 EH"“’] = gagFolyt A
Fe gy HEEAE AHEsa, 7P #L 8
E e ko) mel Aes vago 2y &
Aol ol e s vl e AHESHA
o, B (gnalysis of variance)& o83 SA
2 BAMS Fysigich. BAHEAL HEeie] a9l
o thatel aE7kel w5 Hto] Folg o]

Hol7tE FAHLoE EAgte Wiolth o
FAF-7Hd (null hypothesis)< ‘BE Q019 Hi
EYgsiryold, dfP7Hd(alternative hypothe-
sis) ‘7 Q919 Hytd t} X grfE AHed
- @%_ag 23 7 AREA L Fol

A R &g ghp-value)e 73

, ©] gol Tc’r«] Z(significance level) i.t} 2Ho.
18 7)7bsle] 8919 HyEo] ot 24
= LH%{tlr <3t 8>4 <& 9> SPSS
Al ek 7

(E 8 NKC 2™M 2t EHE RIBE
Algorithms Algorithms

K-C K-C
SPA SNA EEA - SPA SNA EEA
00-00 0240 1000 1.000 04-08 0292 0512 0.99%0
00-04 0206 0078 0611 08-00 0.354 0.308 0.99
00-08 0.138 0477 0398 08-04 0399 0490 0.794
00-16 0.153 0.199 0221 08-08 0407 0606 0.99%
04-00 09831 0634 0997 12-00 029 0.701 0.989
04-04 0621 0198 0931 16-00 0.346 0.856 0.994

(B 9 ojT 2E8 7HE 2HIM 2t EHE

Fo|&8E
s

No. of No.  Algorithms No. of No.  Algorithms
target  of

——————— target of ——
strings bits SPA SNA EEA strings bits SPA SNA EEA
61 0200 0107 083 64 0,080 0,138 0.214

3 % 0111 028 0442 5 960121 0450 0458
128 0090 0481 0302 128 0.09 0.110 0.157
4 0214 0199 0556 &4 0.154 0577 0.840
4 % 00% 0162 040 6 9% 01790207 0.258
128 0129 0135 0242 128 0.159 0.410 0698

<E 8>3 <X 9> AAE FARES TAA

AA A Jukd o g AFEEHE f9

W HE ol FeeERth mrh ol2H, &

Aol thE NKC 2l o]zl 2By AW

A HaiMe 2t a9le] Fdol o Fok AR
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o vz ke
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