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Abstract: The study aims to determine the effect of the Human 
Development Index (HDI) variable and investment variables 
which include Domestic Investment and Foreign Investment on 
the Gross Regional Domestic Product (GRDP) of 34 provinces 
in Indonesia in 2015-2019. The method used in this research is 
panel regression analysis. The results of the study indicate that 
the best panel data regression model for modeling GRDP is the 
Random Effect Model (REM). Based on the model formed, it is 
known that the variables HDI, Domestic Investment, and 
Foreign Investment have a significant positive effect on GRDP. 
These results are consistent with the theory and hypothesis that 
the higher the value of the HDI, Domestic Investment, and 
Foreign Investment, the higher the value of the GRDP variable. 
The coefficient of determination shows a moderate value of 
58.9%, so it is suspected that there are other variables that can 
affect GRDP. Based on the regression model formed, if all 
independent variables have the same value for all provinces, 
then the province with the highest GRDP value is Jakarta. 

  

1. INTRODUCTION  

The condition of economic growth becomes the main discussion in a region. It relates 
to the existence of the value of economic growth as one of the determinants of the welfare of a 
country or region. In general, economic growth is a change of a country's economic conditions 
towards a better condition over a certain period [1]. Economic growth can also refer as one 
aspect of calculating the success of country economic. One indicator that can be used to 
measure economic growth at the state level is the Gross Domestic Product (GDP). Meanwhile, 
the decrease in GDP that can be used to measure the economic growth of a region on a regional 
scale is the Gross Regional Domestic Product (GRDP).  

According to the Statistics Indonesia [1], GRDP is the total added value of goods and 
services produced by various production units in the territory of a country in a certain period 
(usually one year). GRDP has the same role as GDP. If GDP acts as an indicator of economic 
success in a country, then GRDP acts as an indicator of economic success in a region (provinces 
and districts/cities). In general, GRDP consists of two types, namely GRDP at Current Prices 
and GRDP at Constant Prices. GRDP at current prices illustrates the added value of goods and 
services calculated using prices in the current year. Then, GRDP at constant prices shows the 
added value of these goods and services calculated using prices prevailing in a particular year 
as the base year [2]. GRDP at current prices and constant prices has different roles and 
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functions. In general, GRDP at current prices contributes to knowing the ability of economic 
resources, shifts, and the economic structure of a region. Meanwhile, GRDP at constant prices 
is used to determine real economic growth from year to year, or economic growth that is not 
influenced by price factors. So, the analysis of the economic growth in the region can be carried 
out using GRDP at constant prices. 

In its development, the GRDP condition, especially in Indonesia, is also influenced by 
several other variables that are very related. In general, the calculation of GRDP values 
conceptually uses three kinds of approaches, namely the production approach, the expenditure 
approach, and the income approach. The calculation of GRDP using the production approach 
has the concept that GRDP is the added value of goods and services produced by various 
production units in the territory of a country in a certain period (usually one year). The 
calculation of GRDP using the expenditure approach is a calculation of economic value based 
on regional spending, including household and local government consumption expenditures, 
as well as imports and exports of goods and services. Meanwhile, the calculation of GRDP 
using the income approach is the amount of remuneration received by production factors that 
participate in the production process in a country within a certain period (usually one year) [2]. 
Conceptually, these three approaches will produce the same figure between the amount of 
expenditure and the number of final goods and services produced, and must also be the same 
as the amount of income (remuneration) for the factors of production [3]. 

The calculation of GRDP with these three approaches has encouraged several 
researchers to conduct studies related to modeling economic growth, both GDP and GRDP. In 
modeling GRDP, researchers try to analyze GRDP by associating its influence with other 
variables. Previous studies, for example, regarding the influence of investment, labor, inflation, 
and exports on economic growth in 33 regencies/cities in East Java Province [4]. The results 
of this study indicate that the variables of investment, labor, inflation, and exports can 
significantly influence economic growth in the agricultural and industrial sectors. In addition, 
Indasari [5] also conducted research on the economic growth of districts/cities in Central Java, 
using the panel data regression method. The results indicate that capital expenditure, labor 
force, and education variables can significantly influence economic growth. Other research was 
conducted by Setyorini [6] on modeling the economic growth of provinces on the islands of 
Sumatra, Java, and Kalimantan. By using dynamic panel data regression analysis, it can be 
concluded that government spending and exports have a significant effect on GRDP. 

Furthermore, this research will model the economic growth of 34 provinces in 
Indonesia which are thought to be influenced by investment variables, namely Foreign 
Investment and Domestic Investment, and the Human Development Index (HDI) variable. 
Investment as a factor of production is a very important factor in increasing regional GRDP 
[6]. Investment is a source of financing that is urgently needed to support regional 
development, bearing in mind that regions in Indonesia still need capital and financial support 
to develop their territories. Meanwhile, HDI is an important indicator for measuring success in 
efforts to build the quality of human life (community/population) [1]. HDI can also be defined 
as a measure to see the impact of regional development performance, which has a wide 
dimension because it shows the quality of the population of a region in terms of life expectancy, 
education, and decent living standards [6]. Therefore, the high or low HDI also has an impact 
on the pros and cons of economic conditions in a region that comes from the support of the 
quality of human resources in that region. 

This study uses an econometric approach using a panel regression model. The use of 
the panel data regression model is based on the research data structure, namely panel data. The 
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data used is a combination of cross-sectional data consisting of 34 provinces and time series 
data consisting of annual data series from 2015 to 2019. Thus, the purpose of this study is to 
determine the effect of variables investment and HDI on GRDP. It can also find out the GRDP 
condition of each province based on investment and HDI variables through panel regression 
modeling of each province. Therefore, this research is expected to provide a scientific 
contribution to economics, mathematics, and statistics or econometrics. Thus, it can provide 
insights for local governments regarding economic development within their territory. 

2. LITERATURE REVIEW 
4.2 Panel Regression Model 

The analytical method used in this study is panel data regression analysis. The use of 
the panel data regression model starts from the data used, namely panel data which is a 
combination of cross-sectional data and time series [7]. The use of panel data regression has 
several advantages, including increasing the sample size very much, being able to study cross-
sectional observations, time series, or a combination of the two types of data, and panel data is 
more suitable for studying the dynamics of change and studying the behavior of more complex 
models [8]. 

The general form of the panel data regression model as follows. 

 (1) 

where: 

 

There are several types of panel data regression models, namely the Common Effect 
Model (CEM), Fixed Effect Model (FEM), and Random Effect Model (REM). CEM is an 
approach to estimating simple panel data, where all data is combined without regard to 
individuals and time [8]. The CEM model equation as follows. 

 (2) 

FEM is a panel data regression with the assumption that the constant values of unit 
cross-sections or time series are different but with fixed coefficient values [8]. The general 
form of the FEM model is as follows. 

 (3) 

where D is a dummy variable for each cross-section and time series observation. The FEM 
model approach for panel data can cause problems with the loss of degrees of freedom from 
the model. Moreover, the dummy variable can prevent knowing the original model. Thus, 
estimation needs to be done using the error component or random effects model using the REM 
model. The REM model equation as follows. 
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 (4) 

where ui is the error component of the cross-sectional data [9]. 

4.3 Best Model Selection 

Selection of the best model is carried out using three tests, namely the Lagrange 
Multiplier (LM) Test, Chow Test, and Hausman Test [7]. 

1. LM test 
The LM test is used to determine the best model between the CEM model and the REM 
model. The hypothesis used in the LM test is as follows. 
H0: CEM model is better than REM model 

H1: REM model is better than CEM model 
In this test, the decision used is to reject H0 if the probability value of Breusch-Pagan has 
a value of less than 0.05. 

2. Chow test 

The Chow test is used to determine the best model between the CEM model and the FEM 
model. The hypothesis used in the Chow test is as follows. 

H0: CEM model is better than FEM model 
H1: FEM model is better than CEM model 

In this test, the decision used is to reject H0 if the probability value of the Cross-section 
Chi-square has a value of less than 0.05. 

3. Hausman test 

The Hausman test is used to determine the best model between the REM model and the 
FEM model. The hypothesis used in the Hausman test is as follows. 

H0: REM model is better than FEM model 
H1: FEM model is better than REM model 

In this test, the decision used is to reject H0 if the probability value of a random cross-
section has a value of less than 0.05. 

4.4 Parameter Significant Test 
Simultaneous hypothesis testing is used to determine whether the independent variable 

influences economic growth (GRDP) simultaneously. The simultaneous test hypothesis is as 
follows [10, 11]. 

 (There are no independent variables that affect the dependent variable) 
 (There is at least one independent variable that affects 

the dependent variable) 
The decision used to draw conclusions is to reject H0 if the probability value of the F-

statistics is less than 0.05. While the partial hypothesis test is used to determine which 
independent variables have a significant effect on economic growth (GRDP). The hypothesis 
used is 

( )b b b e= + + + + +0 1 1it i it k kit itY u X X

0 1: 0kH b b= = =

0 :  at least on of 0, 1,2, ,iH i kb ¹ = 
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the decision used to draw conclusions is to reject H0 if the probability value of the t-
statistics is less than 0.05. In addition, to find out the goodness of the panel data regression 
model formed by the data, an analysis of the coefficient of determination (R2) is carried out. 
3. METHODOLOGY 

The data used in this study is secondary data obtained from the Statistics Indonesia 
(BPS). This data consists of 34 provinces in Indonesia with annual data series from 2015 to 
2019. The variables used in this study are given in Table 1 below. 

Table 1. Research Variables 
Variable Symbol Information Data unit 

Dependent Y Gross Regional Domestic Product (GRDP) Million USD 
Independent X1 Foreign Investment Million USD 

X2 Domestic Investment Million USD 
X3 Human Development Index (HDI) Percentage 

Source: Statistics Indonesia, 2022 [1] 

The specifications of the panel data regression model in this study are as follows. 

 (5) 

with the expected parameters sign are , with the explanation that: 

1. There is a positive influence of the Foreign Investment variable on GRDP 

2. There is a positive influence of the Domestic Investment variable on GRDP 
3. There is a positive influence of the HDI variable on GRDP 
 

4. RESULTS AND DISCUSSION 
4.1 Multicollinearity Test 

The multicollinearity test is used to determine the relationship between independent 
variables, namely foreign investment, domestic investment, and HDI variables. The correlation 
analysis used is Pearson's correlation with the results in Table 2 below. 

Table 2. Correlation Values 
Independent variables Correlation value 

Foreign investment Domestic investment 0.733 
 HDI 0.279 

Domestic investment HDI 0.379 
Based on Table 2, it can be seen that the relationship between the independent variables 

shows a value of less than 0.8 (for all independent variables). It indicates that the assumption 
of no multicollinearity between independent variables has been fulfilled. The foreign 
investment and domestic investment variables tend to have a fairly high correlation because 
the two variables are still in the same field cluster, namely investment. 

 

0

1

: 0, 1,2, ,
: 0, 1,2, ,

i

i

H i k
H i k

b
b
= =

¹ =




b b b b e= + + + +0 1 1 2 2 3 3it it it it it itY X X X

b b b >1 2 3, , 0



 Setyowati, E. 

48 | https://jurnal.unimus.ac.id/index.php/statistik 
   [DOI: 10.14710/JSUNIMUS.XX.X.XX-XX] 
 

4.2 Best Model Testing 
From the multicollinearity test, all independent variables are free from 

multicollinearity, then all variables will be included in the panel data regression modeling. 
Selection of the best model in the case of modeling economic growth is done by testing the 
best model using the LM, Chow, and Hausman test. 

1. LM test 
The LM test is used to determine the best model between the CEM model and the REM 
model. In this test, the decision used is to reject H0 if the probability value of Breusch-
Pagan is less than 0.05. The results of the LM test are given in Table 3. 

Table 3. The Result of LM Test 
Statistics Test Probability 
Breusch-Pagan 0,000 

Based on the probability value of Breusch-Pagan, it produces a value of 0.000. Thus, the 
decision can be taken to reject H0 with the conclusion that the REM model is better than 
the CEM model. 

2. Chow test 
The Chow test is used to determine the best model between the CEM model and the FEM 
model. In this test, the decision used is to reject H0 if the probability value of the Cross-
section Chi-square has a value of less than 0.05. The Chow test results are given in Table 
4 as follows. 

Table 4. The Result of Chow Test 
Statistics Test Probability 

Cross section-chi square 0,000 
Based on the probability value of the Cross-section Chi-square it produces a value of 
0.000, which indicates a value of less than 0.05. Thus, the decision can be taken to reject 
H0 with the conclusion that the FEM model is better than the CEM model. 

3. Hausman test 
The Hausman test is used to determine the best model between the REM model and the 
FEM model. In this test, the decision used is to reject H0 if the probability value of a 
random cross-section has a value of less than 0.05. The results of the Hausman test are 
given in Table 5 below. 

Table 5. The Result of Hausman Test 
Statistics Test Probability 

Cross-section random 0,334 
Based on the probability value of the random cross-section, it produces a value of 0.334, 
which indicates a value of more than 0.05. Thus, the decision failed to reject H0 with the 
conclusion that the REM model is better than the FEM model. 

A summary of the three best model tests is given in Table 6 below. 
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Table 6. Selection the Best Model 
Test type Result 
LM test The REM model is better than the CEM model 

Chow test The FEM model is better than the CEM model 
Hausman test The REM model is better than the FEM model 

Based on Table 6, it can be concluded that the best model for modeling economic growth in 
Indonesia is panel data regression using the REM model. 
4.3 Parameter Significance 

In this section, parameter significance testing is carried out through simultaneous tests 
(F test) and partial tests (t-test) of the REM model. 

1. Simultaneous Hypothesis Test (F-test). 
Simultaneous hypothesis testing is used to determine whether the independent variable 
influences simultaneously/simultaneously on economic growth (GRDP). The hypothesis 
used is: 

 (There are no independent variables that affect the dependent 
variable) 

 (There is at least one independent variable that affects 
the dependent variable) 

Simultaneous test results can be seen from the probability value of F-statistics with the 
following results. 

Table 7. Simultaneous Results 
F-statistics Probability 

78,785 0,000 
The decision that can be taken based on simultaneous testing is to reject H0 because the 
probability value (F-statistics) shows less than 0.05. Therefore, the simultaneous test 
concludes that there is at least one independent variable that affects the dependent variable. 
Furthermore, to find out which independent variables have a significant effect on GRDP, 
further testing can be carried out with the partial test (t-test). 

2. Partial Hypothesis Test (t-test) 
Partial hypothesis testing is used to determine which independent variables have a 
significant effect on economic growth (GRDP). Partial test results are given as follows. 

Table 8. Partial Results 
Variable Coefficient T-Statistics Probability 

Domestics investment 0,280 8,262 0,000 
Foreign investment 1,030 2,288 0,023 

HDI 1513,253 8,214 0,000 
a. The effect of the domestic investment variable on GRDP 

Hypothesis: 

  

0 1 2 3: 0H b b b= = =
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Based on the test results, it can be seen that the test decision is to reject H0 because 
the probability value for the domestic investment variable shows a value of less than 
0.05. The result showed that the domestic investment variable has a significant 
positive effect on GRDP. It is following the expected model and hypothesis that the 
domestic investment variable has a positive effect on GRDP. These results are 
consistent with the research of Sodik and Didi [12] with the result that domestic 
investment affects regional economic growth or GRDP. According to Jonaidi [13], if 
the investment value increases, then economic growth will also increase. Increased 
domestic investment will have an impact on sources of funds originating from within 
the country and affect economic growth. 

b. The effect of foreign investment variables on GRDP 

Hypothesis: 

  
Based on the test results, it can be seen that the test decision is to reject H0 because 
the probability value for the foreign investment variable shows a value of less than 
0.05. The foreign investment variable has a significant positive effect on GRDP. It 
refers to the expected model and hypothesis that the foreign investment variable has a 
positive effect on GRDP. This is supported by the high level of public consumption 
which tends to favor foreign goods, thus causing an increase in foreign investment 
which in turn affects the increase in GRDP derived from the profits of the foreign 
investment. The results are in line with the previous research by Laksmi [14]. There 
is a significant and positive relationship between foreign investment and GRDP 
because if foreign investment increases, it will increase the number of products and 
services and indirectly increase economic growth. 

c. The effect of the HDI variable on GRDP 
Hypothesis: 

  

Based on the test results, it can be seen that the test decision is to reject H0 because 
the probability value for the HDI variable shows a value of less than 0.05. The HDI 
variable has a significant positive effect on GRDP. It is in line with the theory that the 
higher the HDI, the economy of a region will also increase. For increase the HDI of a 
province, it is necessary to develop human resources through education and training 
so that they have high competitiveness and can manage factors of production well so 
that later they can encourage the economic development of a region through 
increasing GRDP [15]. 

4.4 Goodness of Fit 
The goodness of fit of the regression model can be seen from the value of the coefficient 

of determination (R2) with the following results. 

Table 9. Goodness of Fit 
Criteria Value 

R2 0.589 
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Based on Table 9, it is showed that the coefficient of determination (R2) is 0.589. It 
indicates that the foreign investment, domestic investment, and HDI variables are able to 
explain the GRDP variable by 58.9%. While, 41.1% is explained by other variables outside the 
model used. The R2 value shows a moderate value, meaning that there are still variables that 
are suspected of influencing GRDP which can explain the goodness of the regression model 
with a higher value.  
4.5 Interpretation of Regression Model 

The panel data regression model with the best REM model will form two regression 
models, namely the general and the specific model for each province. The general model 
equation for panel data regression with the model of the GRDP variable is 

 

or 

 

From the general regression model, it can be seen the following interpretation. 
1. Foreign investment, domestic investment, and HDI variables show a significant positive 

effect on GRDP 
2. Every increase in the foreign investment variable by 1 unit will increase the GRDP variable 

by 0.280 units for all periods and all provinces 
3. Every increase in the domestic investment variable by 1 unit will increase the GRDP 

variable by 1,030 units for all periods and all provinces 
4. Every increase in the HDI variable by 1 unit will increase the GRDP variable by 1513.253 

units for all periods and all provinces 
After compiling the general regression model equation, the next step is the regression 

model for each province. 

 

When viewed from the constant value, if all independent variables have the same value 
for all regions, then the province that has the highest GRDP value is Jakarta. This is consistent 
with the existence of Jakarta's GRDP, which always has the highest value compared to the 
GRDP of other provinces. 

5. CONCLUSION 
Modeling of economic growth in Indonesia can be seen from the GRDP (Gross 

Regional Domestic Product) value of each province. GRDP growth is influenced by several 
variables, which in this study are thought to be influenced by foreign investment, domestic 
investment, and Human Development Index (HDI). The data used is annual data from 2015 to 
2019 in 34 provinces in Indonesia. In the multicollinearity test it can be seen that all 
independent variables do not have a high correlation value, so the assumption of no 
multicollinearity has been fulfilled. The results of modeling with panel regression showed that 
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the best model to determine the effect of foreign investment, domestic investment, and HDI 
variables on GRDP is to use the Random Effect Model (REM). The results of the parameter 
significance test showed that the foreign investment, domestic investment, and HDI variables 
have a significant positive effect on GRDP. These results are consistent with the theory and 
hypothesis if the value of the foreign investment, domestic investment, and HDI variables is 
increased, then the value of the GRDP variable is increased. The coefficient of determination 
shows a moderate value of 58.9%, so it is suspected that other variables can affect GRDP which 
can explain the goodness of the higher model. Based on the regression model formed, if all 
independent variables have the same value for all regions, then the region with the highest 
GRDP value is Jakarta. 
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