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Abstract

According to the relevant provisions of endowment insurance system for urban workers, a system
dynamics model for urban workers pension fund payments is built based on the data from Minis-
try of Human Resources and Social Bulletin and Statistical Yearbook. With population aging chain
model instead of traditional forecasting model, the system dynamics model predicts the income
and expenditure of the fund in the next 20 years, estimates the balance of the fund in the target
period, and makes relevant comments on the main factors affecting the balance to ensure the ef-
fective operation.
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Figure 1. Population subsystem level-map
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Table 1. The distribution of childbearing age
1 £ EFRNOHE

EHER 15~19 % 20~24 % 25~29 ¥ 30~34 ¥ 35~39 ¥ 40~44 3% 45~49 3
MR 2.08% 32.79% 34.35% 18.16% 8.25% 3.00% 1.38%

Table 2. The sex radio of birth
= 2. HEAOMRILE

Ay 2007 2008 2009 2010 2011 2012 2013 2014
PES L 120.73 120.56 119.45 117.94 117.78 117.7 117.6 115.88

Fiff) 2007~2014 4 HAE N DI L 22 2 FoR.
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Figure 2. The decline of male mortality in different ages
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Table 3. Regression analysis of male mortality

73 BUMRTEREEAFAER

i [ei] J h £ HIUR 2% R7j R Sig
0~14 0.513 x x"0.638 0.916 x x"0.956 0.962 0.959 0
15~49 0.630 x x1.163 0.953 x x*1.015 0.981 0.981 0
50~79 0.840 x x"0.962 0.980 x x"0.996 0.998 0.998 0
80~99 0.365 x x1.147 0.900 x x"1.014 0.927 0.923 0
Table 4. Regression analysis of female mortality
T4 EMRTEREEFSAER
i EVE]ES WU 2L R7j WER Y Sig
0~9 0.405 x x"0.678 0.890 x x"0.962 0.983 0.959 0
10~24 0.346 x x"0.424 0.850 x x"0.918 0.912 0.906 0
25~44 0.503 x x"4.573 0.939 x x"1.046 0.983 0.982 0
45~79 0.632 x x"1.030 0.951 x x*1.003 0.999 0.999 0
80~99 0.847 x x"0.980 0.998 x x"0.982 0.985 0.984 0
Table 5. Mortality rate of over-100 years old
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Table 6. Insurance rates A and B
6. BREA. B

B BMSRAIN) 25~100 A#(J5 \) SRE A FERSRAB(TIN) FEIREH(AN) ZREB

2005 17487.9 79241.1 22.07% 13120.4 62017.9 21.16%
2006 18766.3 79564.1 23.59% 14130.9 62922.3 22.46%
2007 20136.9 80491.4 25.02% 15183.2 64034.0 23.71%
2008 21891.1 81098.3 26.99% 16587.5 65358.1 25.38%
2009 23549.9 81956.6 28.73% 17743.0 65722.9 27.00%
2010 25707.3 88025.6 29.20% 19402.3 66211.2 29.30%
2011 28391.3 88458.8 32.10% 21565.0 67974.6 31.73%
2012 30426.8 89808.2 33.88% 22981.1 68849.0 33.38%
2013 32218.4 91076.3 35.38% 24177.3 69575.6 34.75%

Table 7. Regression parameters

F# 7. EESH
‘ BUNC A SR
AR Wik
R J7 F dfl df2 Sig. HH b1
SRR A 0.994 2259.43 1 13 0.0 4.015E87 0.905
Logistic
ZR%E B 0.997 3937.40 1 13 0.0 2.380E82 0.910
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Figure 3. Pension funds level-map
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Table 8. Collection rate and the replacement rate

8 EHERSERE

/ * \<Time>

<M60more> <F60more>

F SREMCIA)  THTLHRCOD  E&lA(@on)  ERA(LL) iR FERAFEECD) BAX
2003 11,6465 14,040 3680.0 4050.8 90.85% 7732.0 55.07%
2004 12,2503 16,024 4258.4 4815.8 88.42% 7831.0 48.87%
2005 13,1204 18,364 5093.3 5886.8 86.52% 8559.0 46.61%
2006 14,1309 21,001 6309.8 7266.0 86.84% 9915.0 47.21%
2007 15,1832 24,932 7834.2 8928.1 87.75% 11,291.0 45.29%
2008 16,587.5 29,229 9740.2 11579.7 84.11% 13,304.0 45.52%
2009 17,743.0 32,736 11,4908 14,521.1 79.13% 14,818.0 45.27%
2010 19,402.3 37,147 13,4195 17,7843 75.46% 16,424.0 44.21%
2011 21,565.0 42,452 16,894.7 22,430.2 75.32% 18,200.0 42.87%
2012 22,981.1 47,593 20,001.0 27,316.6 73.22% 20,652.0 43.39%
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Figure 4. The curve of total fund
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Table 9. The simulation results and actual value
=9 HEERSERLEE

ey EEEE({LTT) SEPREA(ILTE)  EEH L) bR i(fem)  EERALT) SEFRIEA (1Z7E)

2010 15,251.8 15,365 10,443.8 10,555 13,169.5 13,420
2011 19,351.8 19,497 12,547.3 12,765 16,647.3 16,895
2012 23,491.8 23,941 15,457.9 15,562 19,597.9 20,001
2013 27,057.6 28,269 18,838 18,470 22,403.8 22,680
2014 32,304.5 31,800 21,404.6 21,755 26,651.5 25,310

Table 10. Error rate
210, RER

4 SAURER SHHRZESR ONPS =S
2010 0.74% 1.05% 1.87%
2011 0.74% 1.71% 1.47%
2012 1.88% 0.67% 2.02%
2013 4.29% ~1.99% 1.22%
2014 -1.59% 1.61% ~5.30%
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