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Abstract: For the modeling of some significant components in sexual selection, including the concepts of male trait and
female mating preference, evolutionary framework is constructed. The theoretical principle of this framework is the famous
mechanism called Fisher’s runaway process. Numerical optimization is carried out to evaluate the newly proposed framework

on a large number of benchmark functions used in CEC2005 Special Session. Experimental results show that the proposed

framework outperforms the classic real-coded genetic algorithm on most functions.
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Best  3.606696e—012  0.000 000e-+000

. Worst  2.822392e—011  0.000 000000
Mean  1.379014e—011  0.000 000e--000

SdD.  5.974480e—012  0.000000e-+000

Best  5.404953e—009  2.639912e—014

. Worst  1.364 145¢—008  2.081345e—009
Mean  8.577596e—009  3.914760e—010

SdD.  2.070668e—009  5.588711e—010

Best  6.444973e+003  2.380476e-+003

Worst  2.750034e+004  1.112 122e+005

s Mean  1.216972e+004  4.021 180e+004
SdD.  4.698047e+003  2.815613-+004

Best  3.967372¢—009  1.014331e—024

Worst  2.002169¢—008  3.577053e—016

Fa Mean  1.092638¢e—008  2.930 560e—017
SdD.  3.506494e—009 7236939 —017

Best  5.480364e—001  0.000 000e-+000

Worst  8.234370e4+001  7.670774e—003

Fs Mean  2.735489e+001  3.597388e—004
SdD.  1.923732e+001  1.504794e—003

Best  9.354726e—008  9.239860e—001

Worst 22156134001 1.729986e+001

Fo Mean  2.163384e+000  4.072385e+000
SdD.  4.924097e+000  3.849 041e-+000

Best  1.795393e+001  3.819326e—001

Worst  3.161826e+001  1.951 646e+000

Fr Mean  2.473968e+001  1.047057e-+000
SdD.  3.693790e4+000  4.362295¢—001

Best  2.006357e+001  2.000 610e+001

n Worst  2.028036e4+-001  2.013257e4-001
Mean  2.017793e+001  2.006 229001

SdD. 58552326002  2.841142e—002

Best  3.526104e—010  6.039 613e—014

. Worst  2.769017e—009  4.787 030e—008
Mean  1.385241e—009  2.698 448 —009

SdD.  6382871e—010  9.279921e—009

Best  5.682566e—012  1.989918e+000
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Best 24439854000  1.212975e+000

Worst  7.531909e+000  5.019783e+000

Fu Mean  5.457880e+000  2.934520e-+000
SdD.  1.347012e4+000  1.151070e-+000

Best  2.234365¢—006  9.407 060e—003
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Mean  6.091958e4+002  1.080 0024002

StdD.  7.741560e+002  2.968 826e-+002
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Best  2.838375¢+000  1.870242e-+000

Worst  3.453882e+000  2.886023e+000

Fua Mean  3.122520e+000  2.447 659¢-+000
StdD. 1.887602e—001  2.755651e—001




828 i # 5 * e 5 28 %
10°F
— 10-10 _A“ r;
= g =
107}
-30 "
10 8
generation/10’ generation/10°* generation/10*
(a) F] (b) Fz (C) F4
10° 10"
BE-RCGA —BE-RCGA —BE-RCGA
...... RCGA
= S 131
= = 10
NPT .
12 12 0 4 8 12
generation/10° generation/10*
(d) F; (e) F, (H) Fi
1()2 1015
—BE-RCGA 5 —BE-RCGA —BE-RCGA
...... RCGA 10 r RCGA RCGA
z 10F.. = 1 03L Z 10
10° : : 10’ : 10° : :
0 4 8 12 0 4 8 12 0 4 8 12
generation/10* generation/10* generation/10"
(&) Fi (h) Fy, (i) Fi
10"
10"} —BE-RCGA 10°} —BE-RCGA —BE-RCGA
...... RCGA RCGA RCGA
\L:’ 1005 q Er: 10(» L L‘w 10
10% \‘L. . 10 g 107 . .
0 4 8 12 0 4 8 12 0 4 8 12
generation/10* generation/10* generation/10*
() £ (k) F, n F
3 ik Elesh sk
’5% Btf':ﬁﬁ(References) [8] Kamo M, Kubo T, Iwasa Y. Neural network for female mate

in natural and artificial

[1] Holland J H. Adaptation
systems[M]. Cambridge: MIT Press, 1992: 1.
[2] Darwin C, Burrow J W. The origin of species by means of
natural selection: The preservation of favoured races in the
struggle for life[M]. USA: Penguin Classics , 2009: 2-3.
Darwin C. The descent of man, and selection in relation to
sex[M]. London: John Murray, 1994: 2.

Moore A J. The evolution of sexual dimorphism by sexual

(3]

(4]
selection: The separate effects of intrasexual selection and

intersexual selection[J]. Evolution, 1990, 34(2): 315-331.
Fisher R A. The evolution of sexual preference[J].

Eugenics Review, 1995, 7(3): 184-192.

Pomiankowski A, Iwasa Y. Evolution of multiple sexual

(5]

(6]
preferences by fisher’s runaway process of sexual
selection[C]. Proc of the Royal Society of London. London,
1993: 173-181.

[71 Lande R. Models of speciation by sexual selection on

polygenic traits|[C]. Proc of the National Academy of

Sciences. Washinton DC, 1981: 3721.

(91

[10]

(1]

[12]

preference, trained by a genetic algorithm[J]. Philosophical
Transactions of the Royal Society of London, 1998,
353(1367): 399.

Allenson R. Genetic algorithms with gender for multi-
function optimisation[R]. Edinburgh: Rapport Technique
EPCC, 1992: 92-101.

Ratford M, Tuson A, Thompson H. Applying sexual
selection as a mechanism for obtaining multiple distinct

solutions[R]. Edinburgh: DAI research paper, 1997: 36-41.

Ronald E. When selection meets seduction[C]. Proc of the
6th Int Conf on Genetic Algorithms. San Francisco, 1995:
167-173.

Miller G, Todd P. The role of mate choice in
biocomputation: ~ Sexual selection as a process of
search, optimization and diversification[J]. Evolution and

Biocomputation, 1995, 899: 169-204.

(T4 %8361M)



