
Open Access Library Journal 
2024, Volume 11, e11441 

ISSN Online: 2333-9721 
ISSN Print: 2333-9705 

 

DOI: 10.4236/oalib.1111441  Apr. 18, 2024 1 Open Access Library Journal 
 

 
 
 

Linear Regression Analysis of Fixed Asset 
Investment and Regional GDP in Shandong 
Province 

Shuyang Yu1, Rui Zhang2 

1School of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua, China 
2Faculty of Education, Yunnan Normal University, Kunming, China 

 
 
 

Abstract 
Univariate linear regression mainly studies the linear correlation between two 
variables. This article mainly selects Shandong Province’s total social fixed 
asset investment and regional gross product (GDP) as variables to explore the 
relationship between the two from 1975 to 2017, and performs a regression 
analysis. The results show that there is a positive correlation between the two, 
and Shandong Province’s whole-society fixed asset investment has a positive 
prediction effect on Shandong Province’s GDP. 
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1. Introduction 

Fixed asset investment is the main means of social fixed asset reproduction. 
Through the activities of building and purchasing fixed assets, the national 
economy continues to adopt advanced technology and equipment, establish 
emerging sectors, further adjust the economic structure and regional distribu-
tion of productivity, enhance economic strength, and create material conditions 
for improving people’s material and cultural life [1] [2]. Gross regional product 
(GDP) is an important indicator to measure the overall economic status of a re-
gion. It refers to the market value of all final products and services produced by 
all resident units in a region within a certain period [3] [4]. Judging from the 
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current research status, although it is intuitively believed that the fixed asset in-
vestment of the whole society in a region should be positively correlated with the 
GDP of the region [5], most of the existing research results collect data from the 
national perspective to conduct the fixed asset investment of the whole society. 
Linear regression analysis is performed on investment and GDP. There are few 
studies on linear regression analysis on fixed asset investment and GDP of the 
whole society in a first-level administrative region within a country [6]. At the 
same time, considering the difficulty in obtaining data, this article tries to cover 
as many years as possible. Therefore, this article collects the fixed asset invest-
ment and GDP data of Shandong Province from 1975 to 2017, and conducts li-
near regression analysis on both (See Table 1). 

2. Data Sources and Research Methods 
2.1. Data Source 

The data used in this article come from the “Shandong Province Statistical 
Yearbook”. 

2.2. Research Methods 

SPSS is a type of statistical analysis software. Its full name is Statistical Package 
for the Social Sciences. It is a software used for statistical analysis and data min-
ing. It can be used for data management, descriptive statistical analysis, hypothe-
sis testing, Regression analysis, factor analysis, cluster analysis, non-parametric 
analysis, etc. SPSS is widely used in social sciences, market research, health re-
search and other fields [7]. 

The linear regression model is a statistical model used to establish and analyze 
the linear relationship between two variables. In a linear regression model, there 
is one independent variable and one dependent variable. The basic form of the 
model can be expressed as: 

Y = β0 + β1X + ε                       (1) 

where Y is the dependent variable, X is the independent variable, β0 is the intercept, 
β1 is the slope, and ε is the error term. The goal of the model is to best fit the ob-
served data points by estimating the intercept and slope, Make the dependent vari-
able value predicted by the model as close as possible to the actual observed value. 
 
Table 1. Data sample of fixed asset investment and regional GDP in Shandong Province. 

years 
Shandong Province’s total social fixed asset 

investment/100 million yuan 
Shandong Province  

GDP/100 million yuan 
1975 20.36 43.41 

1976 20.03 61.39 

1977 18.18 64.38 

1978 41.87 86.25 

1979 61.35 126.31 

in 1980 69.97 166.19 
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This article uses SPSS software to select Shandong Province’s total social fixed 
asset investment and Shandong Province’s GDP as variables. It first analyzes the 
correlation between the two, and then establishes a linear regression model for 
further research. 

3. Analysis of the Correlation between Shandong Province’s  
Whole-Society Fixed Asset Investment and Shandong  
Province’s GDP 

In order to understand the correlation between the two, the software SPSS was 
used to calculate the correlation coefficient between Shandong Province’s total 
social fixed asset investment and Shandong Province’s GDP from 1975 to 2017. 
The results are shown in Table 2. 

As shown in Table 2, the correlation coefficient is 0.987, and the significance 
level is less than 0.01. It shows that there is a very high degree of positive corre-
lation between the two, and the linear relationship is very stable. It shows that 
the more fixed asset investment in the whole society, the higher the GDP. 

4. Regression Analysis of Shandong Province’s  
Whole-Society Fixed Asset Investment and Shandong  
Province’s GDP 

This article assumes that the dependent variable Y is the GDP of Shandong 
Province over the years, and the independent variable 

Y = β0 + β1X + ε                    (2) 

Among them, (β0 + β1X) is the influence of explanatory variable In order to 
further study whether the assumptions of the established regression model are 
established, the residuals were used to create the data shown in Table 3. 

As shown in Table 3, the regression coefficients are 2792.161 and 1.366 re-
spectively. Therefore, the linear regression equation of Shandong Province’s 
total social fixed asset investment X and Shandong Province’s GDP Y over the 
years is Y = 2792.161 + 1.366X. Judging from the goodness of fit of the data, 
the R2 value is 0.975, close to 1, indicating that the prediction accuracy of the 
equation is high, which means that the fixed asset investment in Shandong 
Province’s entire society can explain 97.5% of the changes in Shandong Prov-
ince’s GDP. An F test was conducted on the regression model and it was found 
that the model was established (F = 1575.992, p = 0.000 < 0.05). The results 
showed that Shandong Province’s whole-society fixed asset investment can 
predict Shandong Province’s GDP. A t test was performed on the regression 
coefficient. The regression coefficient value of Shandong Province’s whole so-
ciety fixed asset investment was 1.366 (t = 39.699, p = 0.000 < 0.01), which 
means that Shandong Province’s whole society fixed asset investment will have 
a significant impact on Shandong Province’s GDP. Positive prediction effect, 
that is, the more fixed asset investment in the whole society, the higher the 
GDP. 

After fitting the linear regression model using the least squares method, the  
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Table 2. Correlation analysis results. 

 
Fixed asset investment of the whole society in 

Shandong Province/100 million yuan 
Shandong Province 

GDP/100 million yuan 

Fixed asset investment of the whole society in  
Shandong Province/100 million yuan 

1 0.987 ** 

Shandong Province GDP/100 million yuan 0.987 ** 1 

* p < 0.05 ** p < 0.01. 
 
Table 3. Linear regression analysis results. 

 Regression coefficients 95% CI 
Collinearity Diagnosis 

VIF Tolerance 

Constant 
2792.161** 

1545.245 - 4039.077 - - 
(4.389) 

Shandong Province’s total social fixed 
asset investment/100 million yuan 

1.366** 
1.298 - 1.433 1.000 1.000 

(39.699) 

Sample size 43 

R2 0.975 

Adjust R2 0.974 

F value F (1, 41)= 1575.992, p = 0.000 

Dependent variable: Shandong Province GDP/100 million yuan 

DW value: 0.130 

* p < 0.05 ** p < 0.01 The t value is in the brackets. 
 

 
Figure 1. Normal PP plot. 
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fitted values and residuals of the model are obtained. The standardized residuals 
are obtained by further dividing the residuals by their standard deviations. Fi-
nally, draw a normal PP diagram. The horizontal axis is the measured cumula-
tive probability and the vertical axis is the expected cumulative probability. If the 
residual conforms to the normal distribution, the two should correspond one to 
one and form a 45-degree straight line. After checking Figure 1, we found that 
the residuals basically conform to the normal distribution, so the model is rela-
tively reasonable and reliable. 

5. Conclusion 

This article uses SPSS statistical software to conduct correlation analysis and 
regression analysis on the data of Shandong Province’s whole society fixed 
asset investment and Shandong Province GDP from 1975 to 2017, and 
presents the specific linear regression equations for the Shandong Province’s 
whole society fixed asset investment and the Shandong Province’s GDP. Fi-
nally, this article concludes that there is a positive correlation between the 
fixed asset investment of the whole society in Shandong Province and the 
GDP of Shandong Province. That is, the higher the fixed asset investment of 
the whole society in Shandong Province, the higher the GDP of Shandong 
Province. Regression analysis shows that Shandong Province’s whole-society 
fixed asset investment has a positive predictive effect on Shandong Province’s 
GDP. This shows that the impact of fixed asset investment in the whole so-
ciety on GDP is of practical significance, and the research results also have 
certain practical significance. 
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