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The Statistical Analyses for Computational Performance of the Genetic Algorithms
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Abstract In this paper, the authors discuss the reliability of the GAs by reiteratively computing

the multi-dimensional analytic functions and statistical analysis of the results. The analysis re-

sults show that the GAs have certain stability; it could improve the reliability by reiteratively

computation and estimates the effects of improvements.
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Background

Genetic algorithms (GAs) are optimization algorithms
developed by integrating genetic evolution rules and stochas-
tic optimization theory. As a kind of heuristic searching algo-
rithms, the computation results are unstable and unrepeti-
tive; the evolution process has directional randomicity, w hich
increase the general average of the fitness value of popula
tion. In the present, few works are available for the process
mechanisms of genetic operations many assumptions can not
be proved mathematically. The computation process of GAs
will be affected by kinds of stochastic perturbations such as
random initial population and stochastic mutation operation
espedially affected by the random initial population. On the
other hand, many examples show that the results of GAs
have certain reliability in statistical sense, which inspires us
improve the reliability of GAs by the method of taking aver
age value of reiteratively computation.

Heuristic searching algorithms including GA's are usually
used to solve the large scale complex optimization problems,

which could not-be done by traditional optimization arithme fic.

[ 1] HollandJ H. Building blocks, cohort genetic algorithms, and

hyperplane-defined functions. Evolutionary Computation,

2000, 8(4): 373-391

[2] Wang L, Maciejewski A A, Siegel H J. A comparative study
of five parallel genetic algorithms using the traveling salesman
problem// Proceedings of the 1st Merged International Parallel
Processing Symposium and Symposium on Parallel and Distrib-
uted Processing. Los Alamitos, CA, 1998. 345-349

[3] Yue Qin, Feng Shan. Performance analyss of the coarse-
grained parallel genetic algonthms. Journal of Wuhan Univer
sity of Technology ( Natural Science Edition), 2008, 30(7):
&10(in Chinese)

( s
( ), 2008, 30(7): 8 10)

[4 Liu Shun-Zhong. Theory and Applications of Statistics. Wu
han: Huazhong University of Science and Technology Press,
2005(in C hinese)

( . . : s
2005)

FENG Shan born in 1933, professor, Ph. D. supervi-
sor. Her main research interest focus on intelligent decision

support system.

The results com puted by GAss to these problems may not reach
the exact solution either, which brng difficulties in evaluations
for practical engineering optimization com putation results.

Many forms of GAs are used in practical. The classical
GA is the simplest form, but it is lack of practicality. This
paper uses the coarse-grained parallel genetic algorithm (CP-
GA), which is a important improved form of GAs. The
coarse-grained parallel genetic algorithm has better perform-
ance than the classic GA. The CPGA can solve the contradic-
tion of premature convergence and slowness of local conver-
gence.

As a kind of heuristic searching algorithms the compu-
tation results are unstable and unrepetitive. In the present,
few works are available for the process mechanisms of genetic
operations thus many assumptions cannot be proved mathe-
matically. The computation process of GAs will be affected
by kinds of stochastic perturbations. On the other hand
many examples show that the results of GAs have certain re-

liability in statistical sense.



