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Abstract

Expanding pension insurance coverage with high quality is an important measure to actively respond
to population aging. However, the expansion of coverage is accompanied by pressures on the sustain-
ability of pension funds. Therefore, this paper takes Sichuan Province as the research object, uses
time-series data from 2013 to 2023, focuses on the sustainability of the basic pension insurance fund
for urban employees, and explores the relationships among the insurance participation rate, old-age
dependency ratio, average employee wage, fund income growth rate, and cumulative balance. Severe
multicollinearity was observed among variables in the initial multiple linear regression model. Prin-
cipal component analysis (PCA) was then adopted for dimensionality reduction, extracting two prin-
cipal components with a cumulative contribution rate of 98.43%: pc1 reflects the long-term trend of
expanded coverage, population aging and wage growth, while pc2, dominated by income growth rate,
captures short-term fluctuations. The reconstructed regression model indicates thatlong-term trend
factors play a core supporting role in fund sustainability, whereas short-term income fluctuations
have a relatively weak impact.
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Figure 2. Number of insured persons, total number of employees
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Figure 3. Fund revenue-expenditure ratio
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Figure 4. Accumulated surplus
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Figure 5. Growth rate of fund income and expenditure
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Figure 6. Growth rate of revenue-expenditure ratio and accumulated surplus
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Figure 7. Elderly dependency ratio
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FT 2013~2023 40U 148 AR THEATRZ ORISR, DA IR ST T i WA 2:

Table 2. Descriptive statistics

2. ikt

ZEAK RRE e GIVA:8 R B®/ME BXE

SR (%) 11 0.741 0.721 0.120 0.615 0.935
RitHEiR (L) 11 2975 3367 1094 557.3 4101
ZAETTR (%) 11 22.44 21.83 3.618 18.05 27.54
FE 4 RN 1 T3 (%) 11 0.206 0.0660 0.527 -0.468 1.597
BT P34 T % (J578) 11 6.510 6.472 1.639 4.180 9.022

(1) Ztr%E
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W REBBUG. PR TIME, FUPUEN K, REESAE& “ANFER5R” AR, 2020 4015520
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PN i
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Figure 8. Correlation analysis
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5.3.3. OLS EI&R
K 9. K 10.

Source ] SS df MS Number of obs = 1
> 1
| F(4, 6) = 14.1
> 6
Model | 10826466.4 4 2706616.59 Prob > F = 0.003
>3
Residual ] 1147041.37 6 191173.561 R-squared = 0.904
> 2
} Adj R-squared =  0.840
>3
Total ] 11973507.7 10 1197350.77 Root MSE = 437.2
> 3
Figure 9. Analysis of variance table
9. FESHR
I
> a—
iy Coef. 5td. Err. t P>t [95% Conf. Interval
> 1]
|
|
> —
cbl | -8178.797 4994.043 -1.64 0.153 -20398.78 4041.18
> 6
Infyb | -254.3446 175.5793 -1.45 0.198 -683.9718 175.282
> 6
ZgpjgE | 1751.389 448.4495 3.91 0.008 654.073 2848.70
> 6
jjsrzs | 522.0799 293.9589 1.78 0.126 -197.2115 1241.37
>1
_cons | 3237.543 1754.336 1.85 0.115 -1055.164 7530.24
> 9

Figure 10. Regression coefficients table
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5.3.4. VIF 58
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[AIAEAE S IR LR R i B, TS ME 2 (8 Bl R B T A e, PRI R, S ECR BN B2 A
SR, AR [R] VS 45 SR T 12 M ff S AR 8 2 [A) L SE TR RE IR 6 2R

vif
Variable VIF 1/VIF
zgpijgz 28.25 0.035402
Infyb 21.10 0.047384
cbl 18.74 0.053352
jisrzs 1.26 0.796242
Mean VIF 17.34

Figure 11. Variance Inflation Factor test
11. VIF 15
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Number of comp. = 4
Trace = 4
Rotation: (unrotated = principal) Rho = 1.0000
Component Eigenvalue Difference Proportion Cumulative
Compl 2.98165 2.02599 0.7454 0.7454
Comp2 .95566 .916557 0.2389 0.9843
Comp3 .0391021 .0155141 0.0098 0.9941
Comp4 .0235879 5 0.0059 1.0000
Principal components (eigenvectors)
Variable Compl Comp2 Comp3 Comp4 Unexplained
cbl 0.5702 0.0788 0.7602 -0.3013 (o]
1nfyb 0.5663 0.1517 -0.6382 -0.4990 (o]
zgpjgz 0.5740 0.0419 -0 .1139 0.8098 (o]
JsEzs -0.1573 0.9844 0.0423 0.0665 (o]

Figure 12. Principal component analysis
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(2 components skipped)

5coring coefficients

sum of squares (column-loading) = 1
Variable Compl Comp2 Comp3 Comp4
cbl 0.5702 0.0788 0.7602 -0.3013
Infyb 0.5663 0.1517 -0.6382 -0.4990
zgpjgz 0.5740 0.0419 -0.1139 0.8098
jjsrzs -0.1573 0.9844 0.0423 0.0665

Figure 13. Component loading table
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. regress ljjy pcl pc2

Source 55 df MS Number of cbs = 11
F(2, 8) = 9.70

Model 8476586.26 2 4238293.13 Prob > F = 0.0073
Residual 3496921 .48 8 437115.185 R-squared = 0.7079
Adj R-squared = 0.6349

Total 11973507.7 10 1197350.77 Root MSE = 661.15
1ijy Coef. Std. Err. t P>t [85% Conf. Interwvall]

pcl 523.9812 121.0792 4.33 0.003 244.772 803.1903

pc2 174.2833 213.8683 0.81 0.439 -318.8978 667.4644
_cons 2974.727 199.3433 14.92 0.000 2515.041 3434.414

Figure 14. Regression results
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