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ABSTRACT 

Based on the data of regional economic growth in Guangdong Province from 2000 to 2019, this paper analyzes the 

impact of investment, consumption, human resources and export on regional economic growth based on semi-

parametric model. The conclusions can be gain as following: (1) Consumption and human resources have a greater 

role in promoting regional economic growth; (2) Investment has a nonlinear effect on regional economic growth. 

When the level of investment exceeds the threshold, it will no longer promote regional economic growth; (3) In the 

study of regional economic growth, the semi-parametric model has better fitting effect than the linear model, and is 

more suitable for the study of regional economic growth. The main suggestions are as follows: (1) We should increase 

the level of domestic demand and appropriately control the scale of investment. (2) Strengthen the training of human 

resources, improve the role of promoting regional economic growth 
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1. INTRODUCTION 

The 18th National Congress of the Communist Party 

of China proposed the innovation driven development 

strategy and the goal of transforming the economy from 

high-speed growth to high-quality development stage. 

Investment is an important factor in stimulating 

economic growth. Under the background of the change 

in the driving force of economic growth, does the role of 

investment in fixed assets still exist? 

The relationship between investment and economic 

growth has always been one of the important issues 

discussed by domestic and foreign academic circles. 

Scholars have made relevant researches on the 

relationship between investment and economic growth 

from different angles. In terms of research methods, it 

mainly focuses on the research of time series, and 

mostly uses cointegration test, error correction model 

analysis, Granger causality test to conduct empirical 

research on the relationship between investment and 

economic growth. Some literatures also analyze the 

relationship between fixed asset investment and 

economic growth based on panel data model.  

Because of the diminishing marginal output effect of 

production factors, it can not objectively grasp the 

impact of investment only to consider the linear 

relationship between investment and economic growth. 

Therefore, this paper intends to use the semi-parametric 

model to analyze the nonlinear impact of investment on 

economic growth, and compares the fitting effect with 

the linear model. 

2. LITERATURE REVIEW 

Economic growth is an important issue concerned by 

scholars all over the world. Onifade S T(2020) found 

that there is a long-term correlation between public 

expenditure and economic growth, government 

expenditure has a negative impact on economic growth, 

and public expenditure and domestic investment are the 

Granger causes of economic growth[1]; Hasan M 

A(2019) found that economic globalization and political 

globalization accelerate economic growth in the long 

run, but the impact of shortage is not obvious[2]; Haini 

H(2020) the empirical results show that financial 

institutions have a significant positive impact on 

economic growth, but the impact of financial market is 

not obvious[3]; Kalaitzi A(2020) found that export will 

increase investment in sectors with comparative 
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advantages, thus increasing economic growth rate. At 

the same time, export will increase foreign exchange 

inflow, which will also stimulate economic growth[4]; 

Gani A(2020) found that China's economic growth has a 

significant positive impact on Africa, while India's 

economic impact is not significant[5]; Qamruzzaman, 

M.(2018) found that financial innovation and economic 

growth have long-term cointegration. In the long run, 

financial innovation has a positive impact on economic 

growth, but the short-term impact is not obvious[6]; 

Olayungbo D O(2019) found that both long-term and 

short-term financial development has a positive impact 

on economic growth[7]; Nguyen H T(2020) found that 

greenfield investment and cross-border M&A have 

different effects on economic growth, which is 

important to the policy of attracting foreign 

investment[8]; Mohamed Abdouli(2017) found that the 

inflow of foreign capital can accelerate the economic 

growth of MENA countries, and the economic growth is 

easy to cause environmental degradation[9]. Ge L(2020) 

The model of economic growth in Guangdong-Hong 

Kong-Macao Greater Bay Area is established by big 

data mining method. The clustering algorithm of 

economic growth trend prediction model is established 

by fuzzy fusion clustering method. The simulation 

model shows that the model has better prediction ability 

and accuracy [10]. Bsenberg S(2018) In order to study 

the impact of capital tax on macroeconomic output, it 

makes an empirical analysis based on the data samples 

of 79 countries from 1996 to 2011 and exogenous 

growth model, it is found that reducing capital tax has a 

positive impact on output[11]. Mushtaq(2016) Based on 

the time series data of Pakistan from 1961 to 2013, it is 

found that there is no Granger causality between the 

banking savings & lending business and the economic 

growth in the long term and short term through 

cointegration test and Granger causality test, but the 

economic growth affects the bank's lending business, so 

the lending procedures should be simplified during the 

peak period of economic growth. [12]. Chen S W(2018) 

studies the causality between energy consumption and 

economic growth of 29 provinces in China. Based on 

the panel Granger causality test, we find that there is no 

causality between the results of two provinces, the 

results of 16 provinces have two-way causality, and the 

results of 11 provinces have no direct causality [13]. 

3. DATA AND METHOD 

Based on the sample of economic growth in 

Guangdong Province from 2000 to 2019, this paper 

analyzes the impact of investment, human resources, 

consumption and export on regional economic growth. 

Fixed asset investment is used as investment index, 

employment population as human resources, total retail 

sales of consumer goods as consumption demand, and 

import and export as external economic impact. 

The semi-parametric model assumes that the 

relationship between independent variables and 

dependent variables is partly linear, and the other part is 

nonlinear. It assumes that there are p + q variables, 

There is a linear relationship between 1x , 2x , 3x …. px  

and dependent variables y. There is a nonlinear 

relationship between 
1z , 2z , 3z …. qz  and dependent 

variables y, which has a linear relationship with the 

dependent variable after nonlinear transformation by 

kernel function )(z . The basic form of the semi- 

parametric model is as Equation (1). 

  )(zXy                                          (1) 

Where   is the random error term. The coefficients 

  and   are estimated using the sample data as 

Equation (2). 

 ˆ)(ˆˆ zXy                                                   (2) 

After the initial value of 
)0(̂  is given, the residual 

)0()0( ̂ Xy  is obtained, and then the kernel 

regression is performed on some nonlinear independent 

variables with 
)0(  as the dependent variable. The 

fitting value
)0(2 )(  KKK  is obtained, the 

dependent variable 
)0(2 )(ˆ  KKKyy  is 

updated, and the updated dependent variable y is used to 

calculate yX T ˆXX(ˆ 1-T)1( ）  . K is the Gram 

matrix corresponding to the kernel function. The 

iteration is repeated until 
kk  ˆˆ )1( 

 is less than the 

given precision[14].  

In order to compare the fitting effect of linear model 

and semi parametric model, this paper calculates MAE 

(Mean Absolute Error), MSE(Mean Square Error) and 

MAPE(Mean Absolute Percentage Error), and the 

calculation methods are as Equation (3), Equation (4) 

and Equation (5). 
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4. EMPIRICAL RESULTS 

The empirical results of linear model (Model 1) and 

semi-parametric model (Model 2) are shown in Table 1. 

It can be seen from Table 1 that all coefficient estimates 
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pass the significance test at the significance level of 

10% or above. 

Table 1 The results of empirical model 

 

Model 1 Model 2 

variable coef P-value coef P-value 

Investment 0.027 0.10  ------ ----- 

Labor 0.985 0.03  0.921 0.10  

Consume 0.641 0.00  0.991 0.00  

Export 0.068 0.06  0.048 0.08  

MAE 0.0206 0.0087 

MSE 0.0006 0.0001 

MAPE(%) 0.1953 0.0815 

 

Firstly, the results of linear model show that 

investment, human resources, consumption and export 

have positive effects on economic growth, among which 

human resources have the greatest impact on economic 

growth, with the estimated coefficient of 0.985; 

consumption has a significant impact on economic 

growth, with the estimated coefficient of 

0.641;investment and export have a small impact on 

economic growth, with the estimated coefficient of 

0.027 and 0.068, respectively. 

Second, considering the nonlinear factors of 

investment, the impact of consumption on economic 

growth is significantly increased, with the estimated 

coefficient of 0.991; the impact of manpower on 

economic growth is slightly weakened, with the 

estimated coefficient of 0.921; the impact of export on 

economic growth is slightly weakened, with the 

estimated coefficient of 0.048. 

Third, comparing the two models, the semi-

parametric model is more accurate than the linear model. 

The MAE (mean absolute errors) of the two models 

were 0.0206 and 0.0087, MSE (mean square error) were 

0.0006 and 0.0001, and MAPE (mean absolute 

percentage error) were 0.1953 and 0.0815. 

Figure 1 is the nonlinear influence curve of 

investment on regional economic growth. It can be seen 

from the figure that economic growth will be promoted 

with the increase of investment, and the curve will show 

a downward trend when the investment increases to a 

certain level. 

5. CONCLUSION 

The following conclusions can be drawn from the 

empirical results: 

 
Figure 1 the impact of investment on regional economic 

growth 

 (1) Consumption and human resources to regional 

economic growth is significantly greater than 

investment and export. China used to rely on export and 

investment to stimulate regional economic growth, with 

the implementation of "innovation driven development" 

economic development strategy, the mode of economic 

growth has changed, the role of domestic demand in 

promoting economic growth has gradually strengthened, 

and the dependence of economic growth on foreign 

trade has gradually decreased. 

(2) Investment has a non-linear influence on regional 

economic growth, which must be considered when we 

study regional economic growth. Ignoring the non-linear 

influence of investment on regional economic growth 

will underestimate the influence of consumption on 

economic growth, which has an important influence on 

the study of expanding domestic demand and realizing 

the double circular development mode of economy. 

At the same time, considering the nonlinear 

characteristics of investment impact can significantly 

improve the accuracy of the model fitting. The results 

also show that it is necessary to consider this impact in 

the empirical analysis, only in this way we can more 

objectively and accurately grasp the characteristics of 

regional economic operation. 

(3) Too high investment level can not promote 

economic growth. The empirical results show that when 

the investment level is higher than the threshold, 

investment no longer promotes regional economic 

growth. 

According to the empirical results, we can draw the 

following suggestions 

(1) It should continue to raise the level of domestic 

demand and appropriately control the level of 

investment. It should stimulate domestic demand 
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through tax regulation and other methods, which can 

effectively promote regional economic growth; at the 

same time, it should moderately control or slow down 

investment, and formulate targeted investment strategies 

according to the existing investment level in different 

regions. 

(2) It should strengthen the training of human 

resources and improve the skill level of labour force. 

Human resources have a significant positive impact on 

regional economic growth, it should also pay attention 

to the quantity of human resources and the quality of 

human resources. By increasing the vocational training 

market, expanding the scale of vocational schools and 

other strategies, the overall improvement of labour 

culture and skills level will effectively promote regional 

economic growth. 
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