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1
Tab. 1 Determination Coefficients and Standard Errors of Mathematical Models of Population Variables
Pr Py Py Py P> P Pg

M R? 0. 859 0. 968 0.951 0. 939 0. 788 0. 820 0.712
SE 10 860 20583 55 724 19 092 30921 14 204 38 800

. R? 0. 859" 0. 967" 0. 951" 0. 939" 0. 893" 0. 910" 0. 712"
- SE 10 579 20 649 54 716 9413 27 961 14 297 36 680
M R? 0. 874 0. 965 0. 621 0. 850 0. 768 0. 662 0. 721
i SE 10 114 57 643 647 426 4871 470 31635 17 601 39 932

(a Pr(Total Local Population)
; Py (First Industry Population)

; Py(Immigratory Population)
; P3(Third Industry

; Py (Nonagricultural Population)
; Po( Second Industry Population)

Population) ; Py (Employed Population) ;M Model 1; M Model 2; M Model 3;
My Model4; o/b  Logistic / P, Py P "> P, R 2R
(b) P<0.001
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Tab. 2 M athematical Models of Different Population Variables
R2
a b P,
Pr PLLZ a+ bt 0. 874 1. 88x 10-¢ - 1.48x 10- 8 /
Py P,= ae 0. 968 6.30x 10* 0.08 0 /
Py P,= ae 0. 951 2.73% 10 0.260 0 /
P P.= ae” 0. 939 2. 15x 10° - 0.080 0 /
P, ln(PLI— Pl_m): a+ bt 0. 893 -11.2 - 0.09 5 800 000
P3 ln(%— }’l_m): a+ bt 0.910 -9.93 -0.14830 250 000
Pg P,= ae" 0.712 2.43% 10° 0.032 0 /
, 23. 9%, Q0 102%,
2 0 94%'Y,
Keyfitz
2.1 (Pr) 1
1985 537 940 , , 2000 ,
2006 666 359 . .22 128 419
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MATHEMATICAL MODELING OF POPULATION GROWTH IN KUNSHAN

YAO Xin"*’, YANG Guishan"’, SUN H ong—bol'“, WAN Rong—rongl'3
(1. Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 2. Graduate U niversity of
Chinese Academy of Sciences, Beijing 100039, China; 3. State Key Laboratory of Lake Science and Environment, Nanjing
Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Mathematical models are widely used to simulate the development trend of population. In this
paper, four mathematical models, named as M althusian model, Logistic model, linear regression model and
Keyfitz model were studied on their capability of modeling the historical development trend of seven
population variables of Kunshan, Jiangsu Province from 1985 to 2006. Results showed that, generally,
Logistic model was better than other models according to determination coefficients. T hen each index was
analyzed separately with an aim to explain the differences between simulated and recorded numbers. From
the results, it was concluded that: 1) logistic model fitted well primarily because it had three parameters
while other models had two, and the additional parameter Pm, which should stand for the upper limit of
population increasing, did not have real sense in most cases; 2) the prediction of future population by the
use of mathematical modeling showed unfeasible for the existence of turning points in the development
trend of population variables; 3) combined with historical information of the research area, turning points
could give a good description on the effects of political and economic factors occurred simultaneously; 4) the
development course of Kunshan should be divided into three stages, the developing stage, the adjustment

stage and the overall developing stage, rather than five stages generally accepted previously.
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