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Abstract
Inflation control is one of the main macroeconomic problems that must be solved in indonesia. In inflation control it is
necessary to do an analysis to determine the factors that influence it. The Phillips Curve theory states that one of the
factors that influence inflation in a given period is the inflation of the previous period so that dynamic relationships
apply that require dynamic modeling. In a dynamic model, lag of the response variable as a predictor variable causes
endogeneity problems so that a parameter estimation method is needed to overcome it. In addition to inflation in the
previous period, factors that are thought to influence the inflation rate in Indonesia are economic growth, real interest
rates, money supply and the Consumer price index (CPI) set by the government. The closeness between provinces in
Indonesia can cause the inflation rate of a province to be similar to the inflation rate of other provinces through the
transfer of information and knowledge, causing spatial dependence. Spatial dependence can occur in response and
predictor variables called Spatial Durbin Model (SDM). To overcome this problem a method is needed to overcome the
problem of endogeneity and spatial dependence, namely Spatially Corrected Blundell-Bond (SCBB). The results showed
that inflation rate in the previous year (Inft-1) had a significant influence on the inflation rate this year. In addition,
another variable that significantly influences the inflation rate is the inflation rate in neighborhood provinces (WInft),
the inflation rate in the neighborhood provinces at the previous time (WInft-1), economic growth (PEt), SBI interest rates
(SBIt), SBI interest rates in neighborhood provinces (WSBIt), Consumer Price index (CPI) set by the government in that
province (CPIt) and neighborhood provinces (WCPIt).
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INTRODUCTION
Inflation is one of the most important
problems to be addressed in Indonesia. As a very
important economic indicator, inflation has
received much attention from economists.
Inflation is a condition in which there is excess
demand for goods and services as a whole [1]. In
addition, inflation is defined as a process of rising
prices that applies generally in an economy [2].
The inflation target is something that must be
achieved by Bank Indonesia, in coordination with
the Government. Determination of the inflation
target based on the Law concerning Bank
Indonesia is carried out by the government. In an
agreement between the government and Bank
Indonesia, the inflation target is set for the next
three years through the Peraturan Menteri
Keuangan (PMK). Based on data from Bank
Indonesia, the inflation target in 2001-2013 is still
far from its actual value. For example in 2005 the
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inflation target was 6% while the actual value
was 17.11%, in 2008 the inflation target was 5%
and the actual value was 11.06%. In 2015 until
2017 the actual value of inflation was below the
target but almost met the target.
Inflation in Indonesia is not just a short-term
phenomenon but is a long-term phenomenon.
fluktuation inflation rate in Indonesia with the
diverse factors that influence resulted in the
more difficult the control of inflation resulting in
his Government should know the factors cause
inflation in Indonesia. It is aimed so that the
policy taken in controlling inflation rate could be
right on target.
Some research on the factors cause inflation
in Indonesia have done a lot of these are [3], [4],
[5]. In the resulting research that factors cause
inflation is economic growth, global oil prices and
interest rates. Such research is still using the
static model is whereas in theory Curve Phillips
stated that one of the factors affecting the
magnitude of inflation in a particular period is
the inflation of the previous period. This is called
dynamic model.
In a dynamic model, the lag of the response
variable as a predictor variable causes
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endogeneity problems, namely the occurrence of
a correlation between predictor variables and
error so that the assumption of OLS is not
fulfilled. Therefore we need a method that can
overcome the problem of endogeneity namely
Blundell and Bond GMM or also known as BBGMM.
Dynamic modeling of inflation rates has been
done by [6]. Based on the research, several
factors that significantly influence the inflation
rate in Indonesia are obtained, namely inflation
in the previous period, economic growth, the
money supply and world oil prices.
To get more useful information, more specific
handling of inflation can be done in each
province. The existence of geographical and
economic closeness allows the transfer of
knowledge and dissemination of information in
the provinces whose impact is felt by other
provinces around them. This can cause a
correlation of inflation between one province
and another Province, called spatial dependence.
Spatial dependence shows the function of the
relationship between events at one point in a
particular place with what happens around it [7].
In the spatial econometrics model there are
three effects of spatial interactions, namely
interactions between response variables,
interactions between predictor variables and
interaction effects between errors [8]. Based on
the interaction effect, one of the spatial models
is Spatial Durbin Model (SDM). SDM is a spatial
model that contains interaction effects or spatial
lags of response variables, effects of predictor
variables and interaction effects or spatial lag of
predictor variables [9].
Some research on inflation has been done
using spatial dynamic model is [10], [11]. They do
research on Spatial Autoregressive (SAR) and the
Spatial Error Model (SEM). The model
accommodates spatial effects on predictor
variables. While in fact the real spatial effect
often occurs at variable Predictor.
Based on this description, to find out the
causes of inflation in Indonesia, we need a model
that can capture the dynamic and spatial effects
of both the response variable and the predictor,
the dynamic HR model. In the dynamic SDM
model the spatial lag of response variables as
predictor variables and the spatial lag of
predictor variables causes the possibility of
spatial dependence. To overcome this problem a
parameter estimation method is needed that can
overcome the problem of endogenity and spatial
dependence, namely Spatially Corrected
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Blundell-Bond (SCBB). The parameters obtained
will then be used to identify factors that
significantly affect the provincial inflation rate in
Indonesia in years 2013-2017.
Concept of Inflation
Economists define inflation differently but have
the same core, namely the increase in prices
which tend to rise continuously [12]. The price
increase of just one or two items cannot be
called inflation, unless the increase in effect is
widespread which results in a rise in most of the
prices of other goods [13]. Inflation as a
continuous increase in price levels and continues
to influence individuals, businesses, and
government [14].
A number of theories have been developed to
explain the factors that affect inflation. The
interest rate is one of the factors considered in
affecting inflation. Interest rates have a negative
relationship if terms of the influence of interest
rates against inflation. If interest rates are high,
automatically, an individual would prefer to keep
their money in the bank (saving). This caused the
money supply will decrease and the desire of the
community to do any spending will decrease so
that the prices of goods and services the public
will tend to stagnate, or does not happen the
impetus of inflation.
In addition to interest rates, economic growth
with inflation are the two variables that have a
relationship of causality in the economy of a
country. If the inflation rate is high then it can
cause a slowing of economic growth. So it is with
economic growth, high economic growth could
trigger a rise in inflation through increased
aggregate demand.
a high inflation rate would not have
continued if not accompanied by the rate of
growth of the money supply. Relationship with
the inflation of the money supply have positive
correlation where if there is an increase in the
money supply, it will increase inflation and vice
versa.
The next factor suspected of influencing
inflation in Indonesia is the government
regulated Consumer Prices Index (CPI) including
fuel prices, basic rates electricity and water
rates. Directly the effect of governmentregulated prices on inflation can be said to be
very small, but situationally and indirectly the
effect on the inflation rate becomes significant. If
there is an increase in prices regulated by the
government, it will affect the price of other
goods and services related to the Consumer

Modeling Inflation Rates in Indonesia with Spatial Durbin Model (SDM) Panel Dynamic (Reza, et al.)

Prices Index set by the government. This actually
exacerbates inflationary pressures.
MATERIAL AND METHOD
This research is quantitative research. The
data used are data on inflation rates for the
second quarter of 2013 until the fourth quarter
of 2017 in 34 provinces in Indonesia. The data
used are inflation data for each province in
Indonesia issued by Bank Indonesia (BI) and
Economic Statistics data published by the Central
Statistics Agency (BPS). This study uses quarterly
panel data from all provinces in Indonesia.
The predictor variables in this study is the
growth economy (PE), interest rates on SBI (SBI),
the money supply (JUB) and the Consumer prices
index (CPI) which is set by the Government.
Response variable data is the rate of inflation
(Inf).
Spatial Durbin Model (SDM) Dynamic
Spatial weight matrix (W) is the matrix size
NxN is not negative, serving the set relationships
between units of spatial amatan. pembobot
matrix that will be used in this paper is the
inverse of the distance based on the actual
distance. Spatial weight matrix with the inverse
distance is as follows:
(1)
dij is the euclidean distance between the location
of the observation. next do row-nomalization so
that it becomes:
(2)
wij matrix elements are positive for i≠j and zero if
i=j with i = 1,...,n dan j= 1,...,n � has zeros
diagonal elements. When two locations are
considered as neighbors, they affect each other
significantly.
To test the existence of spatial dependencies
it is necessary to test. In this study a spatial
dependency test was used in the Moran's I test
[15]. Testing for spatial dependencies is done on
errors obtained from dynamic panel regression
analysis without spatial elements.
Referring to the theory of dynamic SDM
models [16], the dynamic SDM model of inflation
rates in this study is:

(3)
in which Inft is an nx1 inlfation rate vector of
each spatial unit – location (i=1,2...,n) at time t,

WInft, Inft-1, WInft-1 represent masing-masing
adalah inflation rate with spatial effects, the
inflation rate in the previous period, the inflation
rate in the previous period with spatial effects,
respectively. PEt, SBIt, JUBt, CPIt represent
economic growth, SBI interest rates, the money
supply and the Consumer price index (CPI) set by
the government, respectively. WPEt, WSBIt,
WJUBt, WCPIt represent PEt, SBIt, JUBt, CPIt
variables
that
contain
spatial
effects,
respectively.
The model parameters are thought to use
Spatially Corrected Blundell-Bond (SCBB). The
estimation method for this parameter has been
discussed by [17] and [18]. The parameters
obtained are then used to model the inflation
rate in Indonesia to find out the factors that
cause inflation in Indonesia in the period 20132017.
RESULTS AND DISCUSSION
Spatial Dependency Testing Results
The results of testing spatial dependence on
errors generated from dynamic panel regression
models without spatial effects using the index
moran, are obtained as follows:
Table 1. Spatial Dependency Testing Results
Period
2013Q2
2013Q3
2013Q4
2014Q1
2014Q2
2014Q3
2014Q4
2015Q1
2015Q2
2015Q3
2015Q4
2016Q1
2016Q2
2016Q3
2016Q4
2017Q1
2017Q2
2017Q3
2017Q4

I
0.1166
0.1275
0.1177
0.1142
0.1104
0.0981
0.1078
0.0975
0.0965
0.0904
0.0847
0.0768
0.0838
0.0844
0.0890
0.0926
0.0802
0.0625
0.0572

Z(I)
4.3363
4.5987
4.7320
4.2498
4.1133
3.7645
4.0657
3.7348
3.7204
3.5396
3.3639
3.1240
3.3330
3.3923
3.5546
3.6751
3.3281
2.8244
2.6940

P-Value
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0002
0.0001
0.0004
0.0007
0.0018
0.0008
0.0006
0.0003
0.0002
0.0008
0.0047
0.0071

Table 1 shows that there are spatial
dependence which can be seen from the test of
the significance of the Moran index which is
significant at α = 1% for all research periods. The
positive value of the Moran index indicates that
clustering has formed where almost the same
inflation rate occurs in the neighborhood
provinces.
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Parameter estimation results in the dynamic
SDM model using SCBB
results of the parameter estimation of the
dynamic SDM model in the case of the inflation
rate in Indonesia with the SCBB method can be
seen in table 2.
Table 2. Estimated Coefficients Model
Variable
Inft-1
WInft
WInf t-1
PEt
SBIt
JUBt
CPIt
WPE,t
WSBIt
WJUBt
WCPI,t

Coefficient
-0.0092162
0.9998366
0.0086841
5.28e-10
-1.003093
-3.18e-11
0.0003623
-2.12e-10
1.003999
-1.95e-10
-0.0003564

Test Statistics :
Wald Test
Sargan test
R2 Adj

p value
0.000 (**)
0.000 (**)
0.000 (**)
0.027 (*)
0.000 (**)
0.769
0.000 (**)
0.621
0.000 (**)
0.410
0.000 (**)

= 7.3759e+07
= 29.185
= 0.9997

(**): signifikan on α = 1%
(*) : signifikan on α = 5%

In table 2 it can be seen that the inflation in
the previous period (Inft-1) influence significantly
to the current inflation rate. This is in accordance
with the theory of philips curve suggesting that
inflation in the previous period will have a direct
impact on inflation at this time. But the negative
influence which means that the higher inflation
rate was a province in the previous period then it
will lower the rate of inflation of the province in
this period. in this study were obtained that the
rise in inflation rate was 1% on the previous
period will lower the inflation rate amounted to
0.009%.
In addition, inflation in the neighborhood
provinces in that period (WInft) and the previous
period (WInft-1) also significantly affected
inflation and had a positive influence. This shows
that a 1% increase in the inflation rate in
adjacent provinces in the current period and the
previous period can each increase inflation by
0.99% and 0.87 in the province.
PEt variable is economic growth which in this
paper uses PDRB at a constant price that has a
significant effect and is directly proportional to
inflation but the effect is very small. An increase
in PDRB of one million rupiah will increase
inflation by 0,000528%. This is in accordance with
the theory which states that high economic
growth can trigger an increase in inflation
through an increase in aggregate demand.
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SBIt variable namely interest rate in the
province and interest rates in other adjacent
provinces (WSBIt) both have a significant
influence on the inflation rate but the effect is
different. SBIt has a negative influence. This is in
accordance with the theory that inflation and
interest rates have a reciprocal influence [19]. In
this study it was found that a 1% increase in
interest rates would reduce the inflation rate by
1.003%.
The next variable which has a significant
influence is the CPIt namely the Consumer Prices
index or the consumer price index set by the
government in the province and in other
adjacent provinces (WCPIt) which give a
significant but different direction. The CPIt
variable indicates that a 1% increase in the
consumer price index set by the government in
the province will increase inflation by 0.0003%.
This is in accordance with the theory that the
influence of the increase in the Consumer price
index set by the government on inflation can be
said to be very small, but situationally and
indirectly the effect on inflation becomes
significant [20]. For example, if there is an
increase in fuel prices, then there will be an
effect on the increase in prices of other goods
and services related to BBM which will actually
exacerbate inflationary pressures.
R2 value of 0.9997 indicates that the variable
used in the dynamic HR model on the inflation
rate data in Indonesia using SCBB can explain
99.97% of the actual inflation condition, the rest
is influenced by other variables outside the
model.

CONCLUSION
The dynamic SDM model using SCBB on the
inflation rate data in Indonesia for the 2013-2017
period managed to capture the existence of
dynamic relationships and spatial effects. Based
on the model obtained, it can be concluded that
the variable that has a significant effect on the
inflation rate in Indonesia is inflation in previous
period (Inft-1), the inflation rate in the
neighborhood province (WInft), the inflation rate
in neighborhood province in previous period,
(WInft-1), economic growth (PEt), SBI interest
rates (SBIt), SBI interest rates in neighborhood
province (WSBIt), Consumer Price index set by the
government in that province (CPIt) and
neighborhood province (WCPIt).
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