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1 1820—1926 1899 1.00
¢ y % X, ¢ y % X, ! y x, X,
1890 0.72 0.95 0.78 1903 1.30 1.22 1.22 1915 2.00 3.24 1.62
1891 0.78 0.96 0.81 1904 1.30 1.27 1.17 1916 2.09 3.61 1.86
1892 0.84 0.99 0.85 1905 1.42 1.37 1.30 1917 1.96 4.10 1.93
1893 0.73 0.96 0.77 1906 1.50 1.44 1.39 1918 2.20 4.36 1.96
1894 0.72 0.93 0.72 1907 1.52 1.53 1.47 1919 2.12 4.71 1.95
1895 0.83 0.86 0.84 1908 1.46 1.57 1.31 1920 2.16 4.75 1.90
1896 0.81 0.82 0.81 1909 1.60 2.05 1.43 1921 2.08 4.54 1.58
1897 0.93 0.92 0.89 1910 1.69 2.51 1.58 1922 2.24 4.54 1.67
1898 0.96 0.92 0.91 1911 1.81 2.63 1.59 1923 2.56 4.58 1.82
1899 1.00 1.00 1.00 1912 1.93 2.74 1.66 1924 2.34 4.58 1.60
1900 1.05 1.04 1.05 1913 1.95 2.82 1.68 1925 2.45 4.58 1.61
1901 1.18 1.06 1.08 1914 2.01 3.24 1.65 1926 2.58 4.54 1.64
1902 1.29 1.16 1.18
2
a o a, S, 4
8 1 1.006 8 0.218 2 0.8457 1.017 8 0
8 2 1.003 4 0.218 2 0.8457 1.017 0
8 3 1.0039 0.218 2 0.8457 1.017 0
8 4 1.0316 0.360 9 0.439 8 0.824 1
1.0317 0.359 4 0.443 2 0.824 1
2
8 3
8 4
50
1 M . 1989
6-198.
I 2 M 1989
180-204.
3 Wang D Zhou Y Cao D. Artificial fish-school algorithm for
1 solving nonlinear equations J . Journal of Information and
r Computational Science 2007 4 1 281-289.
4
Hei) I 2004 30 5 64-
o i -II 67.
. = 5 J.
froue | 2007 24 3 2326.
; o b 6
- - I', = J. 2008 34 7 194-196.
2 il ':'- Ak Pl 7 Murakami K. Constrained parameter estimation with applic-
0 3 0 |5 In 2E M 3R -5 A

ThHEEH

ations to blending operations J . Journal of Process Control

2000 10 2 195-202.



4 Vol.26 No.2 Journal of Chongqing Normal University Natural Science  http //www. cqnuj. cn

8 . I 2008 30
2005 26 1 23-26. 1 160-164.

Artificial Fish School Algorithm for Estimating Parameters in Production Function

LI Zhe' WANG Dong-dong' > LIANG Li' ZHOU Yong-quan®
1. Basic Science Department of Qingdao Binhai University Qingdao Shandong 266555
2. College of Mathematics and Computer Science Guangxi University for Nationalities Nanning 530006 China

Abstract Production function is very important in the life so choosing the reasonable mothed for estimating parameters of production
function is very necessary. Usually Cobb-Douglas production function is multivariable nonlinear function and most of traditional meth-
ods have some limitations in estimating parameters. A new method for estimating parameters is proposed due to the characteristics of ar-
tificial fish school algorithm such as overcoming the local optimal value and robustness. Firstly the parameters of production function
are constructed in the artificial fish and residual sum of squares is designed in the function of food consistence. Secondly the parame-
ters of production function are estimated by the random behavior preying behavior swarming behavior and following behavior. The
simulation studies are carried out for getting the accurate parameters of the production function. The simulation results show that this al-
gorithm has fast optimization speed and which possesses minimum regression residual sum of squares.

Key words production function parameter estimation artificial fish school algorithm residual sum of squares



