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Genetic algorithm optimized support vector machine regression method
for aging population calculation in China
ZHANG Xinyu, SUN Hongyu, LU Yang, GUO Tianlan
(College of Computer Science, Jilin Normal University, Siping Jilin 136000, China)

[ Abstract] The aging problem has an increasing impact on China’s economy, employment, medical care and other aspects, so it is
of great significance to accurately predict the aging population. In this paper, genetic algorithm ( GA) is used to optimize the initial
parameters of support vector regression model (SVR), and the optimized SVR model is used to predict the aging population in

China. Experiments show that the SVR model optimized by genetic algorithm has good prediction accuracy.
[ Key words] aging population; genetic algorithm; support vector regression model

R AY , H H 2 & SR L [l 1 R b AR E R A

0 5 B RGN AR R, i3] AT

Bt B2 H AR 0 T & R, N AR 1 7K AN I
P, N B IEARWIE R R RS m &, b
[ SF- 24 7 45 4 © 1 2005 4E 1Y 72.95 % 4K 3
2015 419 76.34 %, S RL[E AT, A EN T AR R
2001 4ERY 13.38% K (%31 2019 4F 1Y 10.48% (40 A
1), ARATREI/INE WA At S5 R i T S, A
WX WA VA TRS HE TN, AR SR S 3 1)
Al (SVR) #EA7 9, {H i T SVR A9 il i
TR KRR EE 132 B\ iR S0 5%, S804 R n]
RES FERBIA ST A WA, Pk, AR SO
HAMWRK 2R RGeS ML E %L (GA) , X SVR
PRI SBGHEATIAL , 3 — 2D B i LI A 2

1 SVREiE
SRR LI phy SRR S LT AL fi A

B, B AR A2 8] b EAT AR 2 1] U5 56 2% A Bl a4 1
S B v A A T, SR JE R R AT 2k [l I Ok R AR
W HBOERR N

176

75

74
6k _
3
J 17
2k 72
O\ﬂm w‘o«%qur\,mvhb«%qﬂ
v pl
NINEN NINENINEINSO NN

1 2001-2019 FEHFHFGEHER
Fig. 1 Life expectancy and birth rate from 2001 to 2019
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Fig. 2 GA optimization flow chart of SVR initial parameters
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Tab. 1 Influencing factors of population aging prediction in China

from 2001 to 2019

Ay Xy X2 X3 X4 Xs X6 X7

2001 89849 13.38 6.43 6.95 3968 8717 3380.6
2002 90302 12.86 6.41 945 4270 9506 3607.8
2003 90976 12.41 6.4 6.01 4555 10666 3 860.2
2004 92184 12.29 6.42 5.87 5071 12487 4102.6
2005 94 197 12.40 6.51 5.89 5688 14368 4367.5
2006 95068 12.09 6.81 528 6319 16738 46354
2007 95833 12.10 6.93 5.17 7454 20494 4953.7
2008 96 680 12.14 7.06 5.08 8504 24100 5303.6
2009 97484 11.95 7.08 4.87 9249 26180 5 806.9
2010 99938 11.90 7.11 4.79 10 575 30 808 6 305.0
2011 100283 11.93 7.14 4.79 12677 36 302 6 826.2
2012 100 403 12.10 7.15 4.95 14110 39 874 74457
2013 100 582 12.08 7.16  4.92 15653 43 684 8 041.0
2014 100 469 12.37 17.16 5.21 17316 47 173 8 593.4
2015 100 361 12.07 7.11 4.96 18976 50237 9 141.9
2016 100 260 12.95 7.09 5.86 20938 54139 10 103.4
2017 99829 1243 7.11 5.32 23131 60014 11 025.7
2018 99357 1094 17.13 3.81 25427 66 006 11 797.7
2019 98910 10.48 7.14 3.34 27702 70581 12 310.4
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Fig. 3 Fitness curve of parameter optimization
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Tab. 2 Model evaluation

(=R7S MAE MSE

EVS R2

SVR 0.198 300 740 909

ARSI 0.071 555 222 018 6

0.050 774 866 967 8

0.006 769 237 246 58

0.957 390 686 186 0.949 225 133 032

0.993 385 249 018 0.993 230 762 753
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Tab. 3 Comparison of prediction results between the proposed algorithm and traditional SVR

PRIAE i/ 4F HYE ARSI ARSI 22 48 SVR il fE &4t SVR Bl 22 {H
2004 9 857 9 756.909 278 49 100.090 721 5 9 132.083 576 63 727.916 423 4
2007 10 636 10 744.492 188 69 -108.492 188 7 10 766.633 441 15 -130.633 441 1
2013 13 161 13 560.196 987 81 -399.196 987 8 13 682.851 388 58 -521.851 388 6
2019 17 603 17 345.672 082 14 257.327 917 9 16 582.930 935 56 1 020.069 064
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