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Abstract 

With China's economic development and expanding trade surplus, more and more 
people pay attention to economic development. GDP is an important indicator of high-
quality economic development. This paper first discusses the general situation of China's 
GDP growth and the importance of GDP growth, then discusses the possible influencing 
factors of GDP, and through empirical research and analysis of the correlation between 
I, M2, FER, CPI and GDP, establishes a meaningful empirical model. 

Keywords  

High-quality economic development; Influence factors; Empirical analysis. 

1. Introduction 

In an open economy, China's economy has made significant development and progress, with an 
average annual growth rate of 9.4%. GDP has increased from 31924.46 billion yuan in 2008 to 
114366.97 billion yuan in 2021. At the same time, the structure of the total amount of financial 
assets has undergone significant changes, and finance has become an important means of 
national macro-control economy and an important lever for optimal allocation of resources. 
With the economic development entering the "new normal" period, China's economic growth 
has changed from factor driven and investment driven to innovation driven. China's basically 
stable economic growth in the past few decades, but now it is unable to effectively "support the 
real economy". Therefore, studying the influencing factors of GDP has a certain impact on 
promoting China's economic growth and achieving high-quality economic development. This 
paper further explores the influencing factors of GDP. 

2. Theory and Literature Review 

In the process of high-quality development of modern economy, foreign exchange reserves, 
residents' consumption level and other factors have a noticeable impact on GDP, and even 
determine the growth of GDP. Some scholars have paid attention to many subtle influencing 
factors, such as the balance of deposits and loans of financial institutions, the exchange rate of 
RMB against the U.S. dollar, and the quasi money supply, which affect the growth of GDP. Du 
Shunuan (2018) [1], based on the empirical analysis of econometrics, believes that GDP is of 
great significance to the determination of exchange rate equilibrium. Liu Yuanhong(2020) [2] 
and Wang Yuting made an empirical analysis of the impact of financial innovation on the high-
quality development of regional economy from four aspects: financial institution innovation, 
financial market innovation, financial product innovation and financial governance, and 
believed that financial innovation is the core factor of high-quality development of regional 
economy. Yu Xinhong (2016) [3] and Shen Meiling [3] made an empirical analysis of economic 
development using Granger causality test. Li Jian (2021) [4] pointed out that the improvement 
of residents' welfare is a key measure of high-quality economic development, and changes in 
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consumption structure can reflect the trajectory of economic development stages, including 
residents' production and consumption. Cao Wenchao and Dou Yupeng (2020) [5] believed that, 
after China's economic development entered the transition period, innovation must be put at 
the top of China's development to achieve high-quality economic development, so as to improve 
total factor productivity. Through factor analysis, they pointed out that there is a linear positive 
correlation between collaborative innovation, technological innovation and the quality of 
regional economic development. Xie Tingting and Ren Liyan (2017) [6] believed that 
technological innovation was conducive to economic growth by applying GMM estimation 
method to panel data. 

As far as the literature research institute is concerned, the current economic development is in 
a stage of high-quality development, and the steady and healthy growth of GDP is closely related 
to people's life and happiness index. Therefore, this paper will comprehensively study the 
relationship between the impact and GDP growth from the changes of exchange rate, M2, FER, 
CPI and other factors. This paper studies the exchange rate of RMB against US dollar, quasi 
money supply (M2), foreign exchange reserve (FER) and per capita consumption index (CPI). 

3. Model Design 

This paper adopts the general form of multiple linear regression model: 
𝑌 = 𝛽0 + 𝛽1𝐼 + 𝛽2𝑀2 + 𝛽3FER + 𝛽4CPI + 𝜇                (1) 

Y stands for GDP, I stands for exchange rate, M2 stands for quasi money supply, FER stands for 
foreign exchange reserves, CPI stands for residents' consumption level, and j (j=1,2,3,4) is a 
regression coefficient. 

4. Model Estimation and Adjustment 

4.1. Collection and sorting of sample data 

According to the annual data of the National Bureau of Statistics of the People's Republic of 
China, the exchange rate of RMB against the U.S. dollar, quasi money supply (M2), foreign 
exchange reserves (FER), per capita consumption index (CPI) and GDP from 2002 to 2021 are 
extracted [1]. Use Y to represent GDP, and X1, X2, X3 and X4 represent exchange rate, quasi 
money supply (M2), foreign exchange reserve (FER) and per capita consumption level index 
(CPI) respectively. 

The progressiveness scatter plot shows that most of the scatter points are distributed in a 
straight line X1, X2, X3 and X4, which are highly correlated. X2, X4 and Y are highly correlated, X3 
and Y are somewhat correlated, while the scatter plots of X1 and Y are not so close, which also 
shows a certain degree of correlation. Therefore, it is reasonable to describe the factors 
affecting GDP change with money supply, CPI of residents' consumption level, the exchange rate 
of RMB against the US dollar and foreign exchange reserves. 

According to the scatter chart analysis, with the increase of the independent variables X2, X3 

and X4, GDP shows a certain upward trend, while with the decrease of X1, GDP also shows an 
increasing trend, that is, the quasi money supply, foreign exchange reserves and residents' 
consumption level index are positively correlated with GDP, while the exchange rate of RMB 
against the US dollar is roughly negatively correlated with GDP. Therefore, we can use the 
analysis results of the scatter plot to preliminarily establish the model: 

𝑌 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽4𝑋4 + 𝜇             (2) 

Y represents GDP, and X1, X2, X3 and X4 represent I, M2, FER and CPI respectively. 
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4.2. Model estimation and test 

4.2.1. Model building and statistical reasoning test 

OLS is used to estimate the model estimation results of the parameter model: 
�̂� = 47327.92 − 73.6351𝑋1 + 0.0735𝑋2 + 1.5657𝑋3 + 30.6887𝑋4 

(127150.3)  (147.9081)  (0.0593)  (1.0913)  (3.5863) 
t=(0.3722)  (-0.4978)  (1.2379)  (1.4347)  (8.5573) 

𝑅2 = 0.9993�̅�2 = 0.9991𝐹 = 5056.207𝐷. 𝑊 = 0.6790 

Through the observation results, it is found that all variables are consistent with the test of 
economic significance. Model inspection: 

The sample estimation results show that 0 = 47327.92, indicating that the basic growth of GDP, 
namely the spontaneous growth behavior, is 47327.92, which is consistent with the expectation 
of the sign; The P value corresponding to the coefficient of X4 has passed the significance test, 
and the corresponding coefficient of X4 is equal to 30.6997, indicating that the GDP will increase 
by 30.6997 for every 1 increase in residents' consumption level. 

The determinability coefficient R2 of the sample regression model is 0.9993, indicating that the 
changes in I, M2, FER and CPI can explain 99.93% of the change in GDP in the sample, which 
shows that the model fits well [7]. 

However, this model also has some problems. The explanatory variables X1, X2 and X3 in the 
model have not passed the significance test. There may be some relationship between the 
explanatory variables I, M2, FER and CPI in this model, that is, the model may have multiple 
collinearity. The following test will be conducted to verify whether the conjecture is correct. 

4.2.2. Multiple collinearity test and correction 

(1) Multicollinearity test. Simple correlation coefficient method: 

Table1. Correlation coefficient matrix of explanatory variables 

 X1 X2 X3 X4 

X1 1.000000 -0.654892 -0.972875 -0.666961 

X2 -0.654892 1.000000 0.751026 0.997164 

X3 -0.972875 0.751026 1.000000 0.761438 

X4 -0.666961 0.997164 0.761438 1.000000 

It can be seen from the correlation coefficient matrix of the explanatory variables in Table 1 
that there is a certain correlation between X1, X2, X3 and X4. The correlation coefficients between 
X1 and X3, X2 and X4 are very high. The correlation coefficients between X1 and X2 are not very 
high. The correlation coefficients between X1 and X4 are -0.666961. Their absolute values are 
not very close to 1. Therefore, the correlation between X1 and X4 is not high. It can be 
preliminarily determined that the model may have multiple collinearities. Next, we will use the 
auxiliary regression model to further verify whether the guess is correct. 
(2) Auxiliary regression model method. In order to verify whether the model really has 
multicollinearity, the variables X1, X2, X3 and X4 are used as Y to regress the rest of X, respectively, 
to establish auxiliary models for each variable, and judge whether the model has 
multicollinearity by observing the auxiliary regression model and its determinable coefficient 
R. The results of the auxiliary regression model are shown in the following table: 

Table 2. Results of Auxiliary Regression Model 
Auxiliary 

regression 
model 

X1 X2 X3 X4 F Inspection 

X1=f(X2,X3,X4)  
2.8105 

(0.2806) 
-0.0071*** 

(-14.0323) 
-0.0002 
(-0.240) 126.8518*** 
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X2=f(X1,X3,X4) 
174.4516 
(0.2806) 

 
0.3875 

(0.0843) 
59.9336*** 
(30.7247) 

968.1977*** 

X3=f(X1,X2,X4) 
-130.3364*** 
(-14.0323) 

0.0012 
(0.0829) 

 
0.2084 

(0.2541) 
168.5246*** 

X4=f(X1,X2,X3) 
-0.2475 

(-0.0240) 
0.0164*** 
(30.7247) 

0.0193 
(0.2541)  999.7701*** 

Note: * * * means significant at 0.01level, * * means significant at 0.05level. 

It can be seen from the above table that the F statistic value of the regression model is large, 
and there may be multiple collinearity. 

(3) Variance expansion factor method. In order to further verify the assumption that the model 
has multicollinearity, the variance expansion factor test is conducted as follows. The results are 
shown in Table 3 VIF menu calculation results: 

Table3. Calculation Results of VIF Menu 

Variable Centered VIF result 

X1 24.78427 existence 

X2 182.5371 existence 

X3 32.59836 existence 
X4 188.4569 existence 

If the variance expansion factor VIFj >= 10, it is considered that there is a multicollinearity 
between X1, X2, X3 and X4. From the VIF menu calculation results in Table 3, it can be seen that 
the VIF values of X1, X2, X3 and X4 are greater than 10, then the model has multicollinearity. 

(4) Correction of multicollinearity 

The correlation coefficient matrix between Y and X1, X2, X3 and X4 is obtained through EViews 
software command. The results are shown in Table 4: 

Table 4. Correlation coefficient matrix between Yand explanatory variables 

Correlation Y X1 X2 X3 X4 

Y 1.000000 -0.701156 0.995599 0.791559 0.998419 

X1 -0.701156 1.000000 -0.654892 -0.972875 -0.666961 

X2 0.995599 -0.654892 1.000000 0.751026 0.997162 

X3 0.791559 -0.972875 0.751026 1.000000 0.761438 

X4 0.998419 -0.666961 0.997162 0.761438 1.000000 

It can be seen from the results of the correlation coefficient matrix that the absolute value of 
the correlation coefficient between X4 and Y is the largest, so the correlation between X4 and Y 
is the highest. Therefore, a unitary regression equation is established. Introduce X1, X2 and X3 
into the unitary regression equation respectively, and the results are shown in the table: 

Table 5. Result information of stepwise regression model 

Model X1 X2 X3 X4 R2 ̅R2 

Y=f(X4)    
37.1066*** 
(75.3788) 

0.9968 0.9967 

Y=f(X4,X1) 
-268.3715)*** 

(-6.4429 
  

35.5327*** 
(96.7142) 

0.9991 0.9990 

Y=f(X4,X2)  
0.0015 

(0.0135) 
 

37.0158*** 
(5.5991) 

0.9968 0.9965 

Y=f(X4,X3)   
2.0272*** 
(6.5309) 

34.9967*** 
(87.6126) 

0.9992 0.9991 

Y=f(X4,X1,X2) -277.7022*** 0.0753  31.0149*** 0.9992 0.9990 
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(-6.6331) (1.2284) (8.3926) 

Y=f(X4,X1,X3) 
-60.8214 
(-0.4055) 

 
1.5942 

(1.4373) 
35.0909*** 
(74.5630) 

0.9992 0.9990 

Y=f(X4,X3,X2)  
0.0714 

(1.2354) 
2.0882*** 
(7.1499) 

30.6994*** 
(8.7691) 

0.9993 0.9991 

Note:  * * * means significant at 0.01level, * * means significant at 0.05level 

The results show that only the regression equations of X1, X4 and X3, X4 can pass the test, but 
considering the modified determinable coefficient and t statistics of the regression model, the 
regression models of X3, X4 are better than those of X1, X4. Therefore, the OLS regression models 
of X3, X4 and Y are established as follows: 

�̂�𝑖 = −26705.49 + 2.0272𝑋3𝑖 + 34.9970𝑋4𝑖 
(5092.112)  (0.2923)  (0.3995) 

t=(-5.2245)  (6.9359)  (87.6126) 
𝑅2 = 0.9992�̅�2 = 0.9991  𝐹 = 10291.80  n=20 

The economic significance of the model after the correction of multicollinearity can pass the 
test, and its P value is 0.0000, which can pass the test of significance level. Moreover, the 
determinable coefficient R2 of the regression model is 0.9992, which means that the change of 
explanatory variables FER and CPI can explain 99.92% of the change of GDP, indicating that the 
sample data is well fitted after the correction of multicollinearity. After the model was modified, 
the multicollinearity test was conducted. It was found that the correlation coefficient of X3 and 
X4 was less than the critical value of 0.8, and the modified model did not have multicollinearity. 

4.2.3. Heteroscedasticity test and correction 

(1) Heteroscedasticity test 

①Whitetest 

Table 6. White Inspection Results 

index numerical value critical value result 
Obs*R-squared 11.2024 11.070 adopt 

P value 0.0475 0.05 adopt 

At a significant level 𝛼 = 0.05 under the condition of, check the 2 distribution table, and the 
critical value is 20.05 (5) = 11.070. From the figure, we can see that nR2=11.2034>20.05 
(5)=11.070 of the White auxiliary regression model, and its P value is equal to 0.0475, which is 
slightly less than the significance level of 0.05. Therefore, we should reject the original 
hypothesis and consider that the model has heteroscedasticity. Because nR2 of White 
regression model is slightly greater than the critical value, and its P value is also slightly less 
than the significance level of the critical value, further tests are needed to verify whether there 
is heteroscedasticity. 

②Park inspection. The Park model test results show that the F statistic of the auxiliary 
regression model is 0.9223, and its P value is 0.4166, which is far greater than the significance 
level of 0.05. Therefore, we should accept the original hypothesis that the model does not have 
heteroscedasticity. 

③Heteroscedasticity correction. According to the analysis of the above test results, the model 
does not have heteroscedasticity and does not need to be modified. 

4.2.4. Sequence correlation test and correction 

(1) Sequence correlation test 
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Figure 1. PAC inspection results 

According to the PAC test results in Figure 1, 2/200.5=0.4472. In the results, only the first order 
PAC value 0.482 is greater than 0.4472, it can be considered that the model has autocorrelation. 
The generalized least squares method will be used to modify the autocorrelation of the model. 

(2) Autocorrelation correction 

After the autocorrelation correction of the model, the PAC test is performed. The test results 
are shown in Figure 2. The modified PAC test results show that the modified model does not 
have autocorrelation. Then the expression form of GLS regression structure is: 

�̂�𝑡 = −30039.01 + 2.1092𝑋3 + 35.1389𝑋4 + [𝐴𝑅(1) = 0.6210] 
(4.0191)   (46.2366) 

R2=0.9994 F=9287.787 DW=2.0715 

 
Figure 2. Corrected PAC test results 

4.3. Final determination of model 

According to the above model inspection and correction, the final regression model is: 
�̂�𝑡 = −30039.01 + 2.1092𝑋3 + 35.1389𝑋4 + [𝐴𝑅(1) = 0.6210] 

(4.0191)    (46.2366) 
R2=0.9994 F=9287.787 DW=2.0715 

The economic significance of each explanatory variable is consistent, and the determinable 
coefficient R2 is 0.9994, indicating that changes in foreign exchange reserves (FER) and 
household consumption level (CPI) can explain 99.94% of the change in GDP, which shows that 
the fitting sample regression model fits the sample data well; DW is 2.0715, tending to 2, so it 
can be considered that the modified model has no autocorrelation. It can be seen from the final 
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regression model that foreign exchange reserves and residents' consumption level have a 
positive correlation with the change of GDP, and the GDP growth caused by residents' 
consumption level is greater than that caused by the increase of foreign exchange reserves. 

5. Conclusions and Suggestions 

5.1. Conclusions 

Using the time series data from 2002 to 2021, this paper uses the econometrics OLS model to 
collect and sort out the data of the possible influencing factors I,M2,FERandCPI, and establishes 
a regression model. After a series of tests and corrections of multiple collinearity, 
heteroscedasticity and serial correlation, the final determination of the model is made. In the 
process of testing and revising the model, it is found that the impact of I and M2 on GDP is not 
significant enough, so it is appropriate to give up the model of exchange rate and money supply. 
This paper mainly studies the relationship between FER, CPI and GDP changes. The final result 
of the model shows that FER and CPI have a positive relationship with GDP growth, and their 
effects on GDP change will be measured by their coefficients. 

5.2. Suggestions 

We will increase foreign exchange reserves and actively respond to the economic slowdown. 
After the global financial crisis, many countries adopted loose fiscal and monetary policies to 
cope with the slowdown of economic development. Since the outbreak of the COVID-19 
epidemic in December 2019, China's GDP growth has been greatly affected. Although different 
types of liquidity shocks have different spillover effects on China's economy, they will stimulate 
economic development and increase the scale of China's foreign exchange reserves in the short 
term, indicating that China absorbs excess liquidity by increasing foreign exchange reserves [8]. 
In order to cope with this change in global liquidity, improve China's capital outflow and slow 
down the development of the capital market, China can appropriately increase foreign 
exchange reserves to maintain the steady growth of China's GDP. 

Improve the CPI index and promote GDP growth. According to the analysis results of the above 
model, the change of CPI is positively related to the change of GDP. Therefore, promoting the 
growth of CPI is conducive to promoting the growth of China's GDP. In order to cope with the 
situation that GDP growth has slowed down since the global COVID-19 epidemic, China can turn 
the "two carriages" driving economic growth into "two engines"[9], actively carry out side 
supply reform, optimize the efficiency of resource allocation, promote industrial 
transformation and upgrading, promote economic development and increase people's income, 
so as to appropriately increase the CPI index and achieve the goal of promoting GDP growth. 

Therefore, the state can take foreign exchange reserves into account when implementing 
relevant macro-control measures to promote the steady and healthy development of GDP; 
Improve residents' living standards and happiness index, and promote healthy economic 
development. The state should also pay attention to the improvement of residents' living 
standards when formulating economic control policies. 
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