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Abstract. According to the basic pension approval policy, there are numerous
factors affecting the level of pension, and it is impossible to judge specifically
which factor has a greater or lesser impact through subjective judgment. This
paper adopts the factor analysis method to analyze the actual pensions of retired
workers and related data by using the important indicator screening model and
linear regression model in statistics, to analyze the importance of the influencing
factors of the basic pension approval, and to quantitatively compare the degree
of influence of each factor on the level of basic pension.
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1 Introduction

According to the approved policy of basic pension, there are many factors affecting the
level of pension, and it is impossible to judge specifically which factor has a large or
small impact through subjective judgment. Three hundred and seventy employees who
retired between 2019 and 2023 in four regions, namely Beijing, Jilin, Henan and
Shaanxi, were selected as samples, and the basic pensions, personal information such as
time of joining the workforce, time of retirement, and time of enrollment in the in-
surance program, as well as data on the factors influencing the approval of the basic
pension, such as the contribution base, the crediting base, the number of years of con-
tribution, the index of the contributory wage, and the transition coefficient, were col-
lected from the abovementioned employees.!!!Using the basic pension as the dependent
variable and the influencing factors as the independent variables, the importance of the
approved influencing factors of the basic pension and the degree of influence were
analyzed by using the importance indicator screening model and the linear regression
model in statistics.!

To ensure the reasonableness and accuracy of the statistical analysis, nine influ-
encing factors that are differentiated and quantifiable were selected as independent
variables for this analysis, including the calculation base, the average value of the
contribution base in previous years, the average value of the average social wage in
previous years, the index of the deemed contribution wage, the actual number of years
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of contribution, the deemed number of years of contribution, the transition coefficient,
the number of months of calculation, and the amount of storage in the individual ac-
count.

2 Analysis of the Importance Ranking of Influencing Factors

Variable importance ranking is crucial in data analysis to help identify which features
have a significant impact on the model's predicted results, thus improving the model's
interpretability and accuracy. By ranking, the model can be streamlined to remove
unimportant features and reduce the risk of overfitting, while improving the efficiency
of the model's operation.

In this analysis, LightGBM is chosen as the model for screening the importance
indicators of the influencing factors, and the independent variables that have the
greatest influence on the dependent variable are accurately identified and ranked by
machine learning algorithms. The reason for selecting LightGBM as the model choice
for importance metrics screening is mainly due to its efficiency and excellent perfor-
mance.The principle of LightGBM screening importance metrics mainly relies on the
feature importance assessment mechanism in its decision tree algorithm. Specifically, it
calculates the information gain to determine the contribution of each feature to the
target variable when the node splits, and the larger the gain, the more important the
feature is. Meanwhile, the frequency of features being used to split nodes and the
coverage of participating samples also reflect the importance of features. In addition,
LightGBM can be combined with SHAP values for more detailed feature interpretation
to quantify the impact of each feature on the final prediction. These methods enable
LightGBM to effectively identify key features, providing a solid foundation for sub-
sequent data analysis and model optimization.

Using Python programming language, after importing the above independent and
dependent variable data into the LightGBM model, the importance indicator ranking is
obtained.

Among the nine factors affecting the approval of basic pensions, the importance
scores of four factors, namely, the number of years of deemed contributions, the
amount of personal account storage, the actual number of years of contributions, and
the average value of the contribution base over the years, are significantly higher than
the other factors, and they have a higher degree of influence on the level of pensions,
while the remaining factors, though they also have an influence on the level of pensions,
have a relatively lower degree of influence(see Table 1 below).

Table 1. LightGMB Importance Indicator Ranking and Analysis Table of Importance Indica-

tors
Serial Independent variable Importance On the level of pensions
No. score Degree of impact
| the deemed nurpber_ of years of con- 309 Maximum
tribution
2 the amount of storage in the indi- 236 Greater
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vidual account
3 the actual num})er _of years of con- 171 Major
tribution
4 the average Yalue of the contribution 133 Great
base in previous years
5 the number of months of calculation 74 General
6 calculation base 49 Relatively low
7 the average Vqlue of Fhe average 46 Low
social wage in previous years
] the index of the deemed contribution 28 Extremely low
wage
9 the transition coefficient 27 Minimal

3 Linear Regression Analysis of Influencing Factors

After assessing the importance of the influencing factors, it was determined that all of
the above independent variables have a certain degree of importance, so all of the above
independent variables were included in the fitting of the linear regression model.
However, there are significant correlations between some of the independent variables,
or the values are too single, which may cause the regression results of some variables in
the model to be insignificant or contrary to the theoretical expectations: for example,
the contribution base is generally determined based on the social wage, so the average
value of the social wage of the past years is highly correlated with the average value of
the contribution base of the past years; the indexes of the deemed contribution wages in
Beijing, Henan, and Shaanxi are 1, which is a too single value; and the storage amount
of the individual account is accumulated from the contributions of the past years, so it is
highly correlated with the average value of the contribution base of the past years. The
amount of personal account storage is accumulated by the contributions in the past
years, so it is highly correlated with the average value of the contribution base in the
past years. Therefore, in order to improve the simplicity and explanatory power of the
model, the regression analysis excludes three independent variables: the average value
of the average social wage in the past years, the index of the deemed contribution wage
and the amount of personal account reserve.F!

Ordinary Least Squares (OLS) was chosen for this regression analysis and the results
of the regression model obtained are presented in the table 2 below:

Table 2. Linear regression results

Meaning of independent variables Regression coefficient analysis
intercept term -8916.9528%%
P (0.000)
. 0.3742%**
calculation base (yuan/month) (0.000)

average value of the contribution base in previous 0.5226%**
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Meaning of independent variables Regression coefficient analysis
years (yuan/month) (0.000)
_— 276.0824%**
actual number of years of contribution (year) (0.000)
S 289.2015%**
deemed number of years of contribution (year) (0.000)
. . 1.956¢* 05
V)
transition coefficient (%) (0.000)
. -11.9795%**
number of months of calculation (month) (0.000)
R? 0.926
adjusted R? 0.925
F-value 757.5

3.1  Overall Analysis of the Model

Ordinary Least Squares (OLS) is a method of estimating regression coefficients
by minimizing the sum of squares of the residuals, which is effective in estimat-
ing the parameters of a linear regression model and the results are easy to inter-
pret, and also provides Best Linear Unbiased Estimation (BLUE), which means
that it provides the smallest possible variance under certain assumptions that are
satisfied, thus improving the accuracy and reliability of the predictions.

In the table *** indicates that the coefficient estimate is significant at the 1%
level, ** indicates that the coefficient estimate is significant at the 5% level, and *
indicates that the coefficient estimate is significant at the 10% level; the smaller
the level of significance, the lower the likelihood that the test conclusions will
make an error.

The value within () is the p-test value, which is less than the significance level,
indicating that the variable is significant.

3.1.1 Goodness of Fit of the Regression Model

R? and adjustedR?: R? is a statistic that measures the degree of fit of a regression
equation and reflects the proportion of the variance in the dependent variable that is
explained by the estimated regression equation. Adjusted R? is similar to R?, but ad-
justed R? takes into account the effects of both sample size and the number of inde-
pendent variables in the model. The adjusted R? is usually used in multiple regression
for the evaluation of the degree of fit.

Translated with DeepL.com (free version)R? is 0.926, and adjustedR? is 0.925, in-
dicating that the model fits well, and up to 92.5% of all changes in the dependent
variable can be explained by changes in the independent variable. (4]
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3.1.2 Linear Relationship Test

F-value: The F-value tests the significance of the linear relationship between the
dependent variable and all independent variables, also known as the overall signifi-
cance test.

The F-value is 757.5, indicating that the linear relationship between the dependent
variable and all the independent variables is significant.[]

3.2 Analysis of Regression Coefficients

The regression coefficient of an independent variable indicates the average amount of
change in the dependent variable for every 1 unit change in that independent variable,
holding other variables constant.®!

3.2.1 Calculating Base: the coefficient is 0.3742, i.e., for every 1,000 yuan/month
increase in the calculating base, the average basic pension increases by 370.42 yu-
an/month.

3.2.2 The Average Value of the Contribution Base in Previous Years: the coefficient
is 0.5226, i.e., for every increase of 1,000 yuan/month in the average value of the
contribution base in previous years, the basic pension will increase by 522.60 yu-
an/month on average.

3.2.3 Actual Contribution Period: the coefficient is 276.0824, and for every increase
of 1 year in the actual contribution period, the basic pension will be increased by an
average of 276.08 yuan/month.

3.2.4 Deemed Contribution Period: the coefficient is 289.2015. For every additional
year of deemed contribution period, the basic pension will increase by an average of
289.20 Yuan/month.

3.2.5 Transitional Coefficient: the coefficient is 1.956¢%, and for every 0.1% increase
in the transitional coefficient, the basic pension increases by an average of 195.60
yuan/month.

3.2.6 Number of Months of Accrual: the coefficient is -11.9795, and for every increase
of 1 month in the number of months of accrual, the basic pension is reduced by an
average of 11.98 yuan/month.
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4 Conclusion

The four factors mentioned above that have a high degree of influence on the level of
pensions are all related to the retirees' own conditions, which further confirms that the
degree of influence of their own conditions, such as the number of years of contribu-
tions, the age of retirement, and the contribution base, on the level of pensions gener-
ally exceeds that of the method of calculation and regional factors.!”!
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