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Abstract
Each region in Indonesia has diverse economic growth. Various empirical studies focus on this problem and
attempt to identify the factors that affecting Gross Regional Domestic Product (GRDP) at constant prices or
economic growth. However, the research on GRDP at constant prices or economic growth is not solely enough on
observation units in a certain time (cross-section); these units also need to be observed in several periods of time.
Moreover, the existence of spatial dependencies, which usually occur on the objects observed in form of regions
or locations, causes estimation with OLS generating biased and inconsistent results. This study aims to analyze the
factors that affecting GRDP at constant prices, namely population, original local government revenue, government
expenditure, domestic investment, foreign investment, and the total manpower using the spatial panel data model
with the quasi-maximum likelihood estimation method. This study is a quantitative study with panel data of 33
provinces in Indonesia during 2010-2016 periods. The best model obtained from these data was the Spatial Lag
Fixed Effect Model with five independent variables. The referred variables are the number of populations, original
local government revenue, government expenditure, domestic investment, and foreign investment which have a
positive and also significant influence on GRDP at constant prices of provinces in Indonesia, while the total
manpower do not have significant influence.
Keywords: economic growth, GRDP at constant prices, quasi-maximum likelihood, spatial lag fixed effect, spatial
panel data
1. Introduction
Economic growth is one of the indicators to measure national development level of success. The economic growth
of an area is measured using the growth of Gross Regional Domestic Product (GRDP) at Constant Prices. Some
regions have higher economic growth than other regions. Thus, many empirical studies focus on this problem and
try to identify the factors that influence GRDP at constant prices or economic growth.
Common method used to analyse variables affecting GRDP at constant prices or economic growth is multiple
linear regression. However, the research of GRDP at constant prices or economic growth can not only be done to
cross sectional observation units, but these units also need to be observed over periods of time. Combination data
of cross-sectional data with time series data is called panel data.
Baltagi (2008) as cited in Eliana (2016) states that there are several advantages in using panel data, namely data
that is heterogeneous, more informative, greater degrees of freedom, superior in studying dynamic change, more
capable in detecting and measuring influences that cannot be observed on pure cross-sectional data and pure time
series. For example; to determine whether domestic investment can increase or decrease the GRDP at constant
prices can be identified by observing an area before and after the domestic investment. Furthermore, the
characteristics of the region are considered permanent so it can be seen whether the domestic investment will affect
the GRDP at constant prices and how strong the influence will be.
One of the assumptions needed in the regression with ordinary least square (OLS) estimation method is that each
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observation must be mutually independent of one another. However interactions between regions must occur in
regional economic analysis such as analysis on GRDP at constant prices. This is because the economy in a region
is strongly influenced by surrounding economic activities, one of which is production factors supply from the
surrounding area. Not to mention the development of infrastructure and information technology that ease interregional economic transactions. Ullman (1987) as cited in Haviliana (2017) stated that there are three factors
influencing the interaction between regions, namely:
a)

The existence of regional complementarity that occurs in different regions with limitations or surplus
resources capacity between regions in resources and areas with resource deficits,

b) The existence of opportunities for intervening is the factors that prevent inter-regional interaction, thus it
should be filled by other regions to comply their needs.
c)

The ease of transfer or spatial transfer ability is the ease of transfer in space whether in the form of humans,
ideas or information. This is influenced by the absolute and relative distance between regions, costs of
transportation or transportation between regions, transport ease.

Figure 1. GRDP at Constant Prices 2016
On figure 1, it can be seen that the great value of GRDP at constant prices of the provinces in Indonesia that have
geographical proximity with similar values (seen from similar colors). It indicates that the provincial GRDP at
constant prices’s value is not mutually independent but there is spatial dependence. According to LeSage and Pace
(2009), spatial dependence reflects a situation in which the values observed in a location or region are affected by
the observation values of the nearest neighbor.
In data with spatial dependencies that usually occur in observation objects namely regions or locations, estimation
with OLS will result in biased and inconsistent estimates (LeSage & Pace, 2004, 2008). The spatial panel data
model involving space and time dimensions creates a possibility to take spatial dependence into account.
Parameter estimation method used in spatial panel data regression is not different from the estimation method used
in spatial regression with cross-sectional data. Among the estimation methods, there is maximum likelihood
method. Edi (2012) stated that the maximum likelihood method requires similar distribution of errors, that is
normal (0,σ2) in the estimation process. Meanwhile in some cases, the error term sometimes does not follow the
normal distribution. To fix this, data transformation is usually taken into account until the normality assumption is
fulfilled so the inference estimator being done is correct. However, to get the appropriate transformation,
experience difficulties are inevitable. Therefore Lee (2004) as cited in Edi (2012) offered the application of a quasimaximum likelihood (QML) method for spatial autoregressive which the error assumption does not follow normal
distribution (0,σ2).
Based on that remark, the formulation of the research problem is:
1.

What is appropriate panel data regression model used for GRDP at constant prices data and the affecting
factors in provinces in Indonesia with period 2010-2016? factors affecting it

2.

What is the form of spatial dependency on the data?

3.

Is the residual from the formed spatial panel data model normally distributed (0, σ2)?
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4.

Partially, do the numbers of population, original local government revenue, government expenditure,
domestic investment, foreign investment, and the total manpower have a significant influence toward GRDP
at constant prices in Indonesia 2010-2016?

5.

What is the best spatial data model for the GRDP at constant prices in Indonesia for 2010-2016?

2. Theoretical Framework
2.1 Economic Growth
The rate of economic growth indicates one’s country/region success level in increasing economic output over time.
Sutomo (2015) stated that the rate of economic growth calculated from the amount of GDP/GRDP with condition
that the current prices is considered to be insufficient due to economic development of a country/region from one
year to another is also affected by fluctuation of prices. In order for GDP/GRDP to be able to measure the real
economic growth, the influence of price fluctuation in GDP/GRDP needs to be overcome, and this condition can
be achieved by calculating the economic growth rate of GDP/GRDP in constant prices basis. Changes in
GDP/GRDP value toward constant prices indicate change in the quantity of goods and services produced during
the observation period.
There are several theories in regard with economic growth. These theories of economic growth reflect to the
interconection between economic growth and the determinants of economic growth. The difference between one
theory and another lies in the difference in focus of the discussion and or assumptions used (Rahardja & Manurung,
2014).
2.1.1 Classical Views
Adam Smith was a pioneer in Classical economic thought. Muchtolifah (2010) stated that Smith in his book: "An
Inquiry into the Nature and Causes of Wealth of Nations", which was published more than two centuries ago,
stating some of his views about important factors in economic growth.
According to Adam Smith as cited in Chalid (2015), the growth process will occur simultaneously and have a
relationship with one another. The emergence of improved performance in one sector will increase the
attractiveness of capital accumulation, encourage technological advancement, increase specialization, and expand
markets. This will encourage economic growth to increase rapidly. The process of money economic growth is an
objective function which at the end it is dominated by constrained optimization; and that are the limited natural
and human resources. If the condition of natural resources and skills of the population is no longer able to
compensate ongoing economic activity, then economic growth will begin to experience a slowdown.
Malthus and Ricardo analyzed the impact of population growth on economic development. Malthus argued in the
beginning, namely when the ratio between other production factors and the population / labor was relatively high
(meaning that the population was relatively small when it is compared to other production factors), population
growth and labor would increase the level of prosperity among community. However, if the population / labor are
exceeding the other production factors, population growth will reduce per capita production and the level of
community prosperity. Thus, population growth that continues to grow and does not along with resources growth
will drag the community prosperity back to the subsystem level (a very low per capita income) (Muchtolifah,
2010).
If it is compared to this theoretical view with the development of the world economy since the early of the previous
century, this prediction is not fully precise. Developed countries have made different progress apart from Malthus's
predictions. This rapid development was mainly due to the introduction of technological developments and the
increase of capital goods which the rate exceeds population growth. This was not predicted by Malthus and Ricardo
(Muchtolifah, 2010).
2.1.2 Schumpeter’s View
Schumpeter (1908) as cited in Muchtolifah (2010) stated that economic growth will not constantly grow, but there
will be a time when it grows up or down. The conjuncture is caused by the activities of entrepreneurs in innovating
or updating their activities in producing goods and giving services. To realize this kind of innovation, investment
will be made and this investment will increase the economic activity. This process creates a multiplier process
which leads to a further improvement and a more rapid growth of economic activity. In regard to that point, if
entrepreneurs do not invest enough the economic activity will eventually decline. The economic growth will take
a positive uprise if the entrepreneurs create innovations that will encourage investment, develop economic
activities, and increase national production.
2.1.3 Harrod-Domar Theory
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Harrod-Domar Theory was developed separately in the same period by E.S.Domar from United States and
R.F.Harrold from England. Both Domar and Harrold believe that economic growth is determined by the rate of
savings and investment. If the rate of savings and investment is considerabely low, the economic growth of the
community and the country will also low. Furthermore, this correlation between economic growth, savings, and
invesment is formulated in Harrold-Domar theory which is still known to this day (Chalid, 2015).
2.1.4 Neo-Classical Theory
Neo-Classical growth theory was first developed by Professor Robert Solow, who won the Nobel Prize in 1987
for his theory. His theory was published in February 1956 issue of the Quarterly Journal of Economics, in a paper
entitled: A Contribution of the Theory of Economic Growth (Muchtolifah, 2010). Widjajanta, Widyaningsih, and
Tanuatmodjo (2009) stated that this theory was a refinement of previous Classical theories. The focus discussion
of neo-classical growth theory is the accumulation of capital goods stock and its relationship to the community's
decision to save or invest. The assumptions of this theory include:
1) The level of technology is considered to be constant (no technology advancement);
2) The depreciation rate is considered to be constant;
3) No foreign trade or capital inflow;
4) There is no government sector;
5) The rate of population growth (labor) is also considered constant.
2.1.5 Endojenus Growth Theory
The theory developed by Romer (1986) is the latest development of the Classic to Neo Classical growth theory.
The weakness of the Classical and Neo Classic models lies in the assumption that technology is exogenous. The
consequence of this assumption is the occurrence of The Law of Diminishing Return, because technology is
considered as a fixed input factor. Additionally, the more serious consequence of treating technology as an
exogenous and constant factor is that the advanced and grown economy, in long term, it will be overwhelmed by
a lower economy condition as long as the population growth rates, savings rates, and access toward technology
are equal (Rahardja & Manurung, 2014).
2.2 Previous Study
Research on the factors that influence GRDP or economic growth actually has been done before. Suindyah D (2011)
based on her research on East Java's economic growth data in 2003-2010 using multiple linear regression analysis,
concluded that: (1) By the increasing rate of investment in East Java, especially foreign investment, it will increase
the economic growth, (2) total manpower will have a significant effect on the increasing economic growth, (3) the
amount of government expenditure will support local development, especially economic development in East Java.
This is because by the increasing amount of government expenditure, it will also increase the economic growth.
Sumardi (2016) using the Bayesian Averaging Model (BMA) method on the 2013 GRDP at constant prices data
concluded that the variables that significantly influence the GRDP at constant prices in Indonesia in 2013 were
original local government revenue, domestic investment, foreign investment, and total manpower. Investment
variables and total manpower are significant as in the research conducted by Pambudi and Miyasto (2013) with
panel data analysis methods, and Prok (2015) with multiple linear regression analysis methods.
Lestari (2015) using the bayesian geographically weighted regression method on GRDP per capita data in East
Java 2013 found that variables that significantly affect the economic growth in East Java in 2013 were original
local government revenue, government capital expenditure, domestic investment, and Labor Force Participation
Rate (LFPR). On West Kalimantan GRDP data in 2004-2013, an analysis using spatial data panel method was
conducted by Pratama, Kusnandar, and Rizki (2018). Government consumption and domestic investment variables
proved to significantly increase the GRDP value in regency or cities in West Kalimantan. Meanwhile, the results
of a research by Diputra, Sadik, and Angraini (2012) using the same method, that is spatial data panel, concluded
that population is a significant variable that affect GRDP data in Jambi in 2000-2008.
2.3 Hypothesis
Based on previous theories and researches, the hypotheses proposed in this study are: population, original local
government revenue, government expenditure, domestic investment, foreign investment, and total manpower, are
believed to have a significant and positive influence toward GRDP at constant prices of all provinces in Indonesia.
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3. Method
3.1 Data
The data used are secondary data taken from BPS-Statistics Indonesia. The data used includes: GRDP at constant
prices, population, original local government revenue, government expenditure, domestic investment, foreign
investment, and total manpower. The boundaries of the study area are all provinces in Indonesia, namely 33
provinces, with series of data from 2010 to 2016 with a total observation of 231 units.
3.2 Operasional Definition
1) GRDP at Constant Prices
GRDP or Gross Regional Domestic Product is the sum of total value added produced by all economic
industries (activities) in a given period (BPS, 2018). GRDP at Constant Prices is compiled based on prices in
2010 and aims to measure economic growth. The unit used is billion rupiah.
2) Population
Population includes all residents of the entire geographic territory of Renewtemplate of Indonesia, who have
stayed for six months or longer, and those who intended to stay even though their length of stay was less then
six months (BPS, 2018). The unit used is thousands of people.
3) Original Local Government Revenue (OLGR)
Original local government revenue is revenue derived from regional income that is coming from local taxes,
regional retribution, the share of BUMD profits, revenues from services, and other revenues. The unit used
is million rupiah.
4) Government Expenditure (GE)
Government expenditures are included in all types of expenditures and financing carried out by the
government, such as personnel expenditures, goods and services expenditures, and capital expenditure. The
unit used is million rupiah.
5) Domestic Invesment (DI)
Domestic investment means an investing activity to do business in the territory of the state of the Republic
of Indonesia that is carried out by a domestic investor by use of domestic capital (Republik Indonesia, 2007).
The unit used is billion rupiah.
6) Foreign Investment (FI)
Foreign investment means an investing activity to do business in the territory of the state of the Republic of
Indonesia that is carried out by a foreign investor both by use of all of foreign capital and by engagement in
a joint venture with a domestic investor (Republik Indonesia, 2007). The unit used is US dollar million.
7) Total Manpower
By definition (BPS, 2018), total manpower is the number of working age population (15 years and over).
While working is an activity done by a person who worked for pay or assisted others in obtaining pay or
profit for the duration at least one hour during the survey week. Include an unpaid worker who help an
economically activity/business. The unit used is the life or person.
3.3 Data Analysis Technique
Data analysis used in this study was fixed effect spatial panel data with quasi maximum likelihood estimation
method.
3.3.1 Panel Data Analysis
Panel data analysis consists of three models, namely the fixed effect model, the random effect model, and the
pooled model/common effect. According to Gujarati (2004) as cited in Agusti (2015), to choose between a fixed
effect model and a random effect model, it can be determined from the selection of the object of study. If the object
is chosen by researcher, then the fixed effect model is the most appropriate model. While if the object is chosen
randomly from the population, then a random effect model is the appropriate method to use.
3.3.2 Spatial Analysis
Spatial data analysis is a statistical method related to regional science, which contains the information related to
location of observation. According to Anselin, 1988 as cited in Agustina (2015) the concept of spatial data consists
of spatial dependence (autocorrelation) and or spatial heterogeneity. The spatial concept of dependencies is based
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on Tobler's I law, everything is related to everything else, but near things are more related than distant things
(Tobler, 1970). Meanwhile, spatial heterogeneity is a condition that between locations have differences in structure,
thus it is possible to have different modeling.
To measure spatial autocorrelation, the first thing that needs to be defined is ‘what is meant by two close
observations’, for which the distance unit must be determined. This distance is presented in the weighting matrix
that defines the relationship between locations where the measurement is carried out. If data is collected in N
locations, the weight matrix will be N x N size and the diagonal will be zero.
In testing spatial dependence there are several tests that can be used to detect spatial dependence in a model,
including the Moran’s Index test and the Lagrange Multiplier (LM) test. The Lagrange Multiplier test provides
more specific results than the Moran’s Index test, because it is able to see whether the dependency that occurs is
spatial lag or spatial error.
3.3.3 Spatial Panel Data Analysis
1) Spatial Lag Panel Data Model
Spatial Lag Model or Spatial Autoregressive Model (SAR) shows that the dependent variable depends on the
independent variables observed and the dependent variable in the nearest unit/area. The following forms are
spatial lag data panel models (Elhorst, 2010):
yit = ρ

N

 wij y jt + xit β +μi + ε it

(1)

j =1

where,
i
t
ρ
wij
y
x
β
μ
εit

: cross section unit index (i = 1, …, N);
: time index (t = 1, …, T);
: spatial autoregressive coefficient;
: element of standardized weight matrix W (row-i and column-j)
: dependent variable;
: independent variable;
: regression coefficient vector;
: spatial specific effect; and
: error term, εit ~ Normal (0,σ2).

2) Spatial Error Panel Data Model
Spatial Error Model (SEM) shows that the dependent variable depends on the observed independent variable
and errors that are correlated between spaces that is close to one another. The following is a model of spatial
error panel data (Elhorst, 2010):
yit = xit β + μ i + φit , where

N

φit = λ  wijφ jt + ε it

(2)

j =1

with λ is the spatial autocorrelation coefficient.
3.3.4 Quasi-Maximum Likelihood (QML)
One of the assumptions applied in classical regression is that the error term follows the Normal distribution (0,σ2).
In fact, it is often found that the error term is not normally distributed (0,σ2). If the assumption of the error is
violated, then how is the interpretation of the estimator produced by the maximum likelihood method. QML can
overcome this by forming a new covariance variance matrix that is more robust against distribution specification
errors, otherwise known as sandwich covariance. Basically, QML still utilizes the maximum likelihood method,
where for the calculation of sandwich covariance, QML uses the values generated from the maximum likelihood
method. sandwich covariance (S(θ)) is a modification of the Fisher information matrix (F(θ)). The form of
sandwich covariance is (Carroll, Ruppert, & Stefanski, 1995, as cited in Klein & Muthén, 2007):
S (θ ) = F − 1 (θ ) M (θ ) F − 1 (θ )

where,
 ∂ 2 ln L(θ) 
 ∂ ln L(θ) ∂ ln L(θ) 
and M (θ) = E 
F (θ) = − E 
T 
∂θT 
 ∂θ
 ∂θ∂θ 
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In the event of a distribution specification error (misspecification), the statistical value t is obtained by the same
way, which is to divide the estimated value by its standard error. But the standard error used is the square root of
the diagonal matrix sandwich covariance.
4. Results and Discussion
4.1 Panel Data Effect
The object studied in this study is 33 provinces in Indonesia. In the previous chapter it was revealed that, if the
object/location is determined by the researcher, the fixed effect model is the appropriate model to use. For this
reason, at this initial stage, testing was carried out using the Chow test to determine whether the addition of fixed
effects in the model was needed or not. Chow test was used to determine whether the fixed effect or common effect
models are more appropriate to estimate panel data. With the help of the R Program, the p-value ≤ 0.05(α), it means
that the fixed effect model is the correct model to use. The fixed effect approach is a technique for estimating panel
data based on the difference of intercepts among regions but the time invariant.
4.2 Spatial Dependency
Thematic maps of original local government revenue, government expenditure, domestic investment, foreign
investment, total manpower, and population in 2016 are shown in Figure 2-7.

Figure 2. Thematic Map of Original Local Government Revenue 2016

Figure 3. Thematic Map of Government Expenditure 2016
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Figure 4. Thematic Map of Domestic Investment 2016

Figure 5. Thematic Map of Foreign Investment 2016

Figure 6. Thematic Map of Total Manpower 2016

Figure 7. Thematic Map of Population 2016
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In Figure 2-7, it can be seen that the values of variables from provinces that have geographical proximity have
similar values (seen from similar colors). This indicates that the value of variables in a province is not mutually
independent but there is spatial dependence. But, to ascertain whether a province is not independent to other
provinces, there was a spatial dependency test using the Moran’s Index test and the Lagrange Multiplier (LM) test.
Table 1. Moran’s Index Test Result
Moran’s Index (I)

Z(I)

P-value

0.1486

2.5460

0.0109

Moran’s Index test gave the result of rejecting the null hypothesis meaning that the data provides sufficient
evidence of spatial dependency with a 95% confidence level. Furthermore, to see whether the occurring
dependency is spatial lag or spatial error, the Lagrange Multiplier test was performed.
Table 2. Lagrange Multiplier Test Result
Model

LM

P-value

LM-SEM

5.8689

1.54e-02

LM-SAR

12.1751

4.84e-04

Robust LM-SEM

14.1497

1.69e-04

Robust LM-SAR

20.4560

6.10e-06

At a significance level (α) of 5%, the Lagrange Multiplier test resulted in spatial error dependence and spatial lag
dependency in the regression model. Because the results of the two tests were significant, it was necessary to do a
Robust LM test to find the right alternative. Table 2 shows that the LM-SAR Robust p-value was smaller than the
Robust LM-SEM p-value, so the SAR model or spatial lag model was chosen.
4.3 Spatial Panel Data Analysis
Based on the previous panel data analysis phase, it was concluded that the chosen panel data regression model was
the fixed effect model. Then at the spatial dependencies test stage above, it was obtained that there was a spatial
lag dependency in the regression model. So, based on these two things, the Spatial Lag Fixed Effect Model was
formed using the maximum likelihood estimation method.
The next step was testing the normality assumption using Jarque Bera's test on the residuals of the model. If the
residual is normally distributed, the regression coefficient estimate test of Spatial Lag Fixed Effect Model is done
using maximum likelihood. Instead, it was conducted using quasi-maximum likelihood (QML). Following are the
results of the Jarque Bera test:
Table 3. Jarque Bera Test Result
χ2

Degree of Freedom

P-value

809.72

2

< 2.2e-16

Table 3 shows that the Spatial Lag Fixed Effect Model has residuals that do not follow normal distribution because
the p-value is less than 0.05 (α). So, the regression coefficient estimate test of Spatial Lag Fixed Effect Model
could be done using QML. Estimation results, test statistics, and p-values are presented in Table 4.
Table 4. Parameter Significance Test Results Using Maximum Likelihood (ML) and Quasi-maximum likelihood
(QML)
Estimation

t-value ML

P-value ML

t-value QML

P-value QML

Rho (ρ)

-0.0168

-0.3016

0.7629

-6.4081

0.0000*

Popuation

39.4867

3.6131

0.0003*

174.7421

0.0000*
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OLGR

0.0164

4.7302

0.0000*

25.0126

0.0000*

Government expenditure

0.0010

0.4188

0.6754

4.0167

0.0001*

Domestic investment

1.8443

2.6754

0.0075*

3.7877

0.0002*

Foreign investment

2.9839

0.8042

0.4213

2.0246

0.0429*

Total manpower

0.0003

0.3057

0.7598

0.9585

0.3378

Quasi-maximum likelihood test results show that the variables that have a significant effect on GRDP at constant
prices partially were population, original local government revenue (OLGR), government expenditure, domestic
investment, and foreign investment. In other words, only total manpower variable that do not partially have a
significant effect on GRDP at constant prices.
Furthermore, the establishment of the Spatial Lag Fixed Effect Model using five significant variables was
conducted with the results of parameter estimation shown in Table 5.
Table 5. Estimation Results
Estimation

Estimation

Rho (ρ)

-0.0272

Government expenditure

0.0011

Population

39.5991

Domestic investment

1.9801

Foreign investment

2.9065

Original local government revenue

0.0163

To determine a model with six variables (full model) or a better five model (reduced model), a goodness of fit test
was performed. Goodness of fit test was done by calculating the AIC (Akaike Information Criterion) value from
both models.
Table 6 Akaike Information Criterion (AIC)
Model

AIC

Full Model

5177.459

Reduced Model

5176.040

The results in Table 6 show that a smaller AIC value was on Reduced Model or Spatial Lag Fixed Effect Model
with five variables. So it can be concluded that the Spatial Lag Fixed Effect Model with variables of population,
original local government revenue, government expenditure, domestic investment, and foreign investment were
better used to model GRDP at constant prices in Indonesia for 2010-2016 periods. The following is the intended
Spatial Lag Fixed Effect Model:
yˆ it = −0.0272

33

 wij yˆ jt − 110791 + 39.5991 populationit +0.0163OLGRit +0.0011GE it +1.9801DI it
j =1

+2.9065 FI it + μ i

where,
i
t
μi

: 1, 2, …, 33;
: 2010, 2012, …, 2016; and
: spatial specific effect (see Table 7).
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Table 7. Spatial Fixed Fffects for Each Province
Province
Bali
Bangka Belitung
Banten
Bengkulu
DI Yogyakarta
DKI Jakarta
Gorontalo
Papua Barat
Jambi
West Java
Central Java

Estimation
34 222.4
95 494.0
-90 540.9
63 636.1
43 595.0
529 652.9
82 474.5
115 064.2
72 435.8
-847 982.6
-630 149.1

Province
East Java
West Kal
South Kal
Central Kal
East Kal
Kepri
Lampung
Maluku
Malut
NAD
NTB

Estimation
-468 885.6
-313.1
14 714.9
64 054.0
309 796.3
161 473.0
-55 966.8
62 290.1
81 046.4
1 222.8
-19 096.2

Province
NTT
Papua
Riau
West Sulawesi
South Sulawesi
Central Sulawesi
South East Sulawesi
North Sulawesi
West Sumatera
South Sumatera
North Sumatera

Estimation
-46 184.2
86 131.8
240 402.6
82 890.8
-54 225.7
54 679.8
67 088.0
63 412.8
12 447.5
-17 824.8
-107 056.5

From the results of spatial regression with panel data, it was revealed that the variables of population, original
local government revenue, government expenditure, domestic investment, and foreign investment in 33 provinces
in Indonesia had a positive and significant effect on GRDP at constant prices. This is in line with the hypothesis
stated earlier. The interpretation of the model above is as follows:
1) A 1000 population increase will increase the GRDP at constant prices by 39.60 billion rupiah if the value
of other variables remains
2) A one million rupiah increase in original local government revenue will increase the GRDP at constant
prices by 16.3 million rupiah if the value of other variables remains
3) A one million rupiah increase in government expenditure will increase the GRDP at constant prices by
1.1 million rupiah if the value of other variables remains.
4) A one billion rupiah increase of domestic investment will increase the GRDP at constant prices by 1.98
billion rupiahs if the value of other variables remains.
5) A one million US$ foreign investment increase will increase the GRDP at constant prices by almost 2.91
billion rupiah if the value of other variables remains
The following is an example of a Spatial Lag Fixed Effect Model for Bali Province (i = 1). Bali Province has two
closest neighbors namely East Java Province (i=12) and West Nusa Tenggara Province (i=22).
1
1

yˆ (1)t = −0.0272 yˆ (12)t + yˆ ( 22)t  − 110791 + 39.5991 population(1)t +0.0163OLGR (1)t +0.0011GE (1)t
2
2

+1.9801DI (1)t +2.9065 FI (1)t +34222 .4

(

)

yˆ (1)t = −0.0136 yˆ (12)t + yˆ ( 22)t − 76568 .6 + 39.5991 population (1)t +0.0163OLGR (1)t +0.0011GE (1)t
+1.9801DI (1)t +2.9065 FI (1)t

4. Conclusion
Based on analysis result and discussion it can be concluded that:
1) The appropriate panel data regression model to be used is fixed effect model.
2) Spatial analysis on GRDP data and the affecting factors in Indonesia in 2010-2016 indicated a spatial lag
dependency in regression model.
3) A fixed effect in residual spatial lag model formed was not normally distributed. So, a parameter significancy
test was taken using quasi-maximum likelihood (QML).
4) A significant variables toward GRDP at constant prices partially is the number of population, original local
government revenue, government expenditure, domestic investment, and foreign investment. In other words,
only the total manpower variable that partially does not have significant impact toward GRDP at constant
prices.
5) Spatial Lag Fixed Effect Model for GRDP at constant prices modelling in Indonesia 2010-2016 is:
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33

 wij yˆ jt − 110791 + 39.5991 populationit +0.0163OLGRit +0.0011GE it +1.9801DI it
j =1

+2.9065 FI it + μ i
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