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Abstract: This study aims to analyze the influence of some independent variables
which are believed to have an impact on inflation in Indonesia. Also, as one of the
variables that are observed by the Central Bank of Indonesia as a variable that could
influence inflation stability in Indonesia based on its volatility. Those independent
variables are divided in four categories namely money supply, exchange rate, BI
rate as the interest rate, and gross domestic product. The data were obtained from
the Indonesian Economic and Financial Statistics (SEKI) of Central Bank of Indonesia
and Statistics Indonesia from 2010 to 2017. This study used an Error Correction
Model (ECM) to get the equilibrium model and find out the influence of every
independent variable on the short-run and long-run. Results show that the money
supply has a positive and significant influence towards inflation in the short-run
when money supply increased by one point, then inflation increased by 9.68 points.
Nevertheless, the money supply has insignificant influence in the long-run
equilibrium. The exchange rate and BI rate also have an insignificant effect on
inflation neither in the long-run nor short-run. The gross domestic product has an
insignificant effect on inflation both in long-run and short-run equilibrium. In a
nutshell, this research summarizes the findings that have been conducted and
offers some recommendations that could be taken into consideration to improve
and strengthen the model’s estimation to be more relevant for the future
implementation.
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Introduction

This study tries to analyze the influence of some independent variables that
are monitored and believed to have an impact on the inflation stability in
Indonesia by the central bank (Bank Indonesia) and the government. It is in
attempts to achieve and maintain the stability of rupiah which one of them
reflected through inflation as amended in the act No.3 in 2004.
Theoretically, inflation is a monetary phenomenon where all the general
prices are increasing overtime in the economy.

The increasing price is a common thing. Yet, it could worsen if the price is
uncontrollable which leads to a catastrophe on the economy of nations.
However, in the matter of controlling inflation, Bank Indonesia can control
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it from the monetary aspects only. Therefore, the outside of monetary aspects is out of
its control (Bank Indonesia, 2004).

Since the implementation of inflation targeting framework (ITF) as a strategy for
implementing monetary is explicitly on July 2005, Government together with Bank
Indonesia surely have already taken it into their consideration about the important impact
of inflation towards economic growth. It is to improve social welfare and the
consideration of Indonesia to be able to compete with other countries.

During the period from January 2010 to December 2017 based on the quarterly basis data,
the inflation always fluctuates as shown in the graph below. The inflation rate during the
first quarter of observation in 2010 began with the number -0.14 percent. The highest
rate on the observation periods is in the fourth quarter of 2014 with number 2.4 percent
and the lowest number is during the third quarter of 2013 with -0.35 percent rate.
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Figure 1 Inflation Volatility Period 2010.1-2017.1V
Source: BPS (Statistics Indonesia)

Inflation volatility is an inevitable phenomenon. It is common but needs to be under
control. The achievement of inflation within the target range is a big agenda which
currently being carried out by Bank Indonesia, considering the given impact of rocketing
inflation is a big deal to the other economic aspects and society. Considering one of the
Indonesian characteristics is that having a large number of the population in a group that
lives slightly above the poverty line, means that relatively small inflation shocks can push
them below the poverty line, making suffer and delight separated by thin lines. Keeping
inflation at a low level is pretty much goal of economic policymakers in Indonesia and
around the world.

Basically, the causes of inflation are demand-pull inflation and cost-push inflation. From
the Central Bank, they can control it only from monetary aspects such as money supply,
exchange rate, interest rate, and gross domestic product. First, taken from the quantity
theory, it assumes that the increase in the quantity of money supply is matters and could
lead to inflation. Second from Exchange rate aspects, in this global era, international trade
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cannot be avoided because, in any kind of transactions, the usual used and accepted
currency is US dollar. The value of domestic currency on the exchange rate is important
because it would affect the international trade that eventually will affect the domestic
economy. The depreciation of the domestic currency’s value on the exchange rate is often
associated with higher inflation or vice versa. Move on to the interest rate, since the
implementation of Inflation Targeting Framework in 2005, the central bank declared that
interest rate is one of the tools that can influence the inflation volatility. The rise in the
interest rate could suppress public and government spending and to reduce the overall
demand which ultimately decreases the inflation rate. The important of the gross
domestic product towards inflation is taken from the Keynesian theory of consumption
where an increase in consumption means an increase in the demand side. However, if the
shift of demand is not followed by the aggregate supply, because of the low GDP affects
the relatively flat of aggregate supply, it could lead to demand-pull inflation.

Some researchers have been conducting their research and published a journal about the
influence of some variables that might affect the volatility of inflation. Some of the
variables that they marked to be important towards the volatility of inflation on their
research are variables such as the money supply, exchange rates, interest rate, and gross
domestic product. Some of them gave significant results and some others did not. For
example, (Langi, Masinambow & Siwu, 2014) in their research explain the error correction
model of Engle-Granger results that the changes interest rate is a positive influence and
significant towards the changes of inflation. Meanwhile, the changes in money supply and
exchange rates are not significantly affecting the rate of inflation in Indonesia even though
they have a positive influence.

According to Hossain (2005), historically, Indonesia has experienced 35 percent per
annum rise of inflation during OPEC oil shock on the 1973-1974 and the second shock of
OPEC oil price on 1979-1980 with 20 percent per annum. Moderately, high Inflation also
has been experienced within the range of around 10-12 percent per annum on late-1960
until 1990. On 1997-1999 the Asian currency crisis also known as ‘Krismon’ by Indonesian
people hit the country’s economy with the peak level in 1998 that the Inflation rose about
60 percent. The inflation during 1997-1999 spreadsand affects other sectors such as
economy, society, and politics.

Research on inflation has been done by many researchers. Some of them are Kalalo,
Rostinsulu, and Maramis (2016) who have concluded that the variables of the money
supply, exchange rates, Bl rate, and the world oil prices as a representative of
administered prices simultaneously have a positive effect towards the inflation. However,
only the interest rate has a significant effect on the change in inflation. Those joint
variables can explain 56,1% of the changes that happen in inflation as showed in the R-
squared value, while the other 43,9% is influenced by other variables that are not included
in the estimation model. In other hands, Saputra and SBM (2014) who operated an
ARCH/GARCH model, revealed that the changes of inflation can be explained by variables
such as the money supply, exchange rates, interest rate, and rice prices as the
representative of volatile foods. Whereas, the money supply, exchange rates, and rice
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prices are positive and significantly influence inflation, while the interest rate even tough
positive it does not significantly influence inflation.

Research conducted by Krisnaldy (2017), which was using Error Correction Model, shows
that in short-term the only variable that has a significant influence towards inflation is
exchange rate variable with a negative sign of relationship. However, the researcher
found out that there is any correction mechanism on inflation, suppose if the inflation
rate is on the bellow of equilibrium than the inflation will be expansive due to the growth
of the exchange rate. On the other way around, if the inflation rate is above the
equilibrium on long-term, then the inflation will be contractive to reach the equilibrium
level. Interesting research also conducted by Abidemi and Maliq (2010) where Nigeria was
the object of his research. The research method used was the augmented Engle-Granger
co-integration test and error correction mechanism model with the results show that the
changes or growth of money supply variable should be continuously monitored since it
gives a long-run potential and magnitude of the inflationary pressure on the economy
with a positive sign of relationship. The lower interest rate on lending, in this case, is
important since the interest rate gives a resultant effect of investment crowd-out on the
price level in the economy, or it can also be said that interest rate and inflation has a
positive relationship. The growth of gross domestic product has a negative relationship
and with a result from the test is significantly affecting the inflation. The exchange rate is
found to exert a negative influence on inflation. The government expenditure has to be
well managed to prevent over-spending and over-estimating that lead to imbalances in
price stability level in the economy.

Different from Aghisna (2017), by multiple linear regression that used in her research
model, she has concluded that the fuel and oil price subsidies, exchange rate, and interest
rate have a positive and significant influence on the growth of inflation in Indonesia.
However, the GDP variable even tough has a significant influence, it has a negative
relationship towards the growth of inflation in Indonesia. Not much different from the
research carried out by Munepapa and Sheefeni (2017), which used an error correction
model method, gave the results that money supply, gross domestic product, lending rate,
exchange rate, or in other words all variables excluding imports give significant influence
to the inflation in that model. With the relationship that the gross domestic product has
a negative relationship, and money supply has a positive relationship towards inflation.
Therefore, in their research, it can be concluded that in short-run cases policymakers
should focus on other variables considering that imports are not important in explaining
short-run inflation.

Siregar and Rajaguru (2005), who used several statistical methods such as ARDL, GARCH,
and ARCH gave conclusions based on the working monetary model that the key
determinant of inflation during the post-crisis period is the volatility in the exchange rate
and rapid growth of base money or money supply. On the other hand, Suprihati (2017)
has a conclusion that money supply, interest rate, exchange rate, and the fuel and oil price
variables can explain 69% of Inflation that happened in this model. All of the variables
except for money supply (M2) have a significant effect towards Inflation in Indonesia with
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further explanation that the Interest Rate has a negative influence, the exchange rate has
a positive influence, the fuel and oil price have a positive influence towards inflation.

Woulan and Nurfaiza (2014) who analyze the Islamic perspective used a multiple linear
regression model, conclude that the interest rate has a negative trend, the money supply
has a positive trend, the exchange rate has a positive trend and all of them are significantly
influence the inflation. Using multiple linear regression methods, Hartarto (2014) had a
conclusion that interest rate has a positive and significant influence on inflation, while
money supply even tough also has a positive influence it is not significant. On the other
hand, gross domestic product and exchange rate variable have a negative relationship
towards inflation, but both of them do not significant because every single point that
increases in the independent variable is not accompanied by the increase of inflation
variable. Finally, Likukela (2007), used an Engle-Granger and error correction model has
concluded that the gross domestic product has a negative relationship towards inflation
both in short-run and long-run analysis, therefore, she suggests that the government can
reduce inflation by increasing the total output especially in the sectors that they have
potential growth such as agricultural output.

Based on previous study, this study aims to analyzing the influence of the money supply
towards inflation volatility. Then, Analyzing the influence of the exchange rate towards
inflation volatility, analyzing the influence of Bl rate towards inflation volatility and
analyzing the influence of the gross domestic product towards inflation volatility.

Research Method

The study model used an econometrics model as describes: How are the independent
variables affect inflation rates both in short-run dynamics and long-run equilibrium
simultaneously using error correction model (ECM) with denotations of variables as
follows:

INF = Variable of inflation

LOG_M2 = Natural Logarithm of the money supply

ER = Variable of the exchange rate growth

BIR = Variable of Bl rate

LOG_GDP = Natural Logarithm of gross domestic’s product

The Long-run Estimation Using OLS

The equation below gives a long-run equilibrium. In this estimation, the variables are
lagged 1 period to generate Error Correction term.

INF = C(1) + C(2)*LOG_M2 + C(3)* ER + C(4)*BIR + C(5)* LOG_GDP +Ut
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Where:

C(1) = Constant

C(2) = Coefficient of the money supply variable

C(3) = Coefficient of the exchange rate variable

C(4) = Coefficient of the interest rate variable

C(5) = Coefficient of the gross domestics product variable
Ut = Residuals

The Error Correction Term

The error-correction term relates to the fact that last-periods deviation from a long-run
equilibrium influences its short-run dynamics. The error correction term is generated from
the OLS estimation by making a residual series from estimation above. After getting the
error correction term we should test it using Dickey-Fuller to test the stationary of the
result of residual.

The Error Correction Model Through Short-Run Estimation

If the result of ECT above is stationary on the level, the next steps put the ECT on error
correction model through short-run estimation. This model estimates the speed of
dependent variable back to the equilibrium point after there are any changes in the
variables. The estimation equation uses 1st difference both in the dependent variable and
independent variables, exclude ECT as shown below:

D(INF) = C(1) + C(2)*D(LOG_M2) + C(3)*D(ER) + C(4)*D(BIR) + C(5)*D(LOG_GDP) +
C(6)*ECT(-1) + Ut

Where:

C(1) = Constant

C(2) = Coefficient of the 1st difference of money supply variable

C(3) = Coefficient of the 1st difference of exchange rate variable

C(4) = Coefficient of the 1st difference of interest rate variable

C(5) = Coefficient of the 1st difference of gross domestics product variable
C(6) = Coefficient of the error correction term

Ut = Residuals

Research Finding
Classical Assumption

The test result shows that the value of prob. Chi-Square is 0.259 > a = 5%or 0.05 then it
can be concluded that the data is free from autocorrelation problem.
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Autocorrelation Test Result.

F-statistic 1.09793 Prob. F(2,23) 0.3504
Obs*R-squared 2.7017 Prob. Chi-Square(2) 0.259

Linearity Test Result

Equation: DEQO1
Specification: D(INF) C D(LOG_M2) D(ER) D(BIR) D(LOG_GDP) ECT(-1)
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.616573 24 0.5433
F-statistic 0.380162 (1, 24) 0.5433
Likelihood ratio 0.487195 1 0.4852

F-test summary:

The probability of F-Statistic’s value is greater than the a =5 percent: 0.5433 >0.05 means
that the model is free from linearity problem.

Multicollinearity Test Result

LOG_M2 0.077400 -0.000807 -0.068175 0.033458
ER -0.000807 0.000430 -0.007492 -0.000374
BIR -0.068175 -0.007492 1.060974 -0.036721

LOG_GDP 0.033458 -0.000374 -0.036721 0.014891

The rule of the thumb to pass the multicollinearity test is none of the variables has a
greater value than 0.85 towards another variable, it means that the data above is free
from multicollinearity problem.

Heteroscedasticity Test Result

F-statistic 1.31462 Prob. F(20,10) 0.3367
Obs*R-squared 22.45827 Prob. Chi-Square(20) 0.3162
Scaled explained SS 52.50718 Prob. Chi-Square(20) 0.0001

The results above show that the Probability of Obs* R-squared is 0.3162 is bigger than 5%
means that the Error Correction model is free from heteroscedasticity problem.
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Variable t-Statistic Prob. Significant Effect
(df:32, a:0.05)
C 0.710972 2.042 0.4832
LOG_M2 0.941464 2.042 0.3548 No
ER 0.609241 2.042 0.5475 No
BIR 0.627521 2.042 0.5356 No
LOG_GDP -0.824209 2.042 0.4170 No
Short-Run Estimation
Variable t-Statistic Prob. Significant Effect
(df:32, :0.05)
C -1.314398 2.042 0.2006
D(LOG_M2) 2.440695 2.042 0.0221 VYes
D(ER) 1.934298 2.042 0.0645 No
D(BIR) 0.360426 2.042 0.7216 No
D(LOG_GDP) -0.768933 2.042 0.4491 No
ECT(-1) -6.713224 0.0000

In long-run estimation, all independent variables, individually, are not significantly
affecting the change of inflation (absolute value of t statistic < t-table value). In short-run
estimation, only money supply that significantly affecting the inflation (absolute value of
t statistic > t-table value).

F-test Result

a, dfn, dfd
Long-Run 0.537341 0.05, 4, 32 2.67 0.70951 No
Short-Run 16.05909 0.05, 5, 32 2.51 0.00000 Yes

On the long-run, the F-statistic value (0.537341) < the f table value (2.67), means that all
the variables, jointly, are not influencing the dependent variable together. On the short-
run estimation, the F-statistic > F value. 16.05909 > 2.51 means, through the estimation,
all the variables, jointly together, are influencing the inflation significantly.

In the Long-run, the independent variables on the model only can be explained or predict
the variance of the dependent variable by 7.3 percent. While for the rest, 92.7 percent is
probably affected by other variables outside of this model. In the short-run estimation,
the independent variables on the model can explained or predict the variance of the
dependent variable by 76 percent.
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R? Interpretation

Long-Run 0.073736
Short-Run 0.762573

Result and Discussion

Based on the analysis result, the money supply has a positive influence on inflation, but it
is only significantly influenced inflation on the short-run estimation. On the long-run
estimation, when money supply increases by 1 point, the inflation will increase 2.016203
points. On the short-run, when the money supply increases by 1 point it would lead the
inflation to increase by 9.684989 points. Therefore, we have to keep monitoring the
fluctuation of money supply considering the theory of quantity or Fisher theory that says
inflation is closely related to the money supply in the short-run.

The exchange rate has a positive influence on inflation. From both short-run and long-run
estimation, they are not significantly influenced to the inflation. On the long-run
estimation, when the exchange rate increases by 1 point the inflation will increase by
3.137222 points. On the short-run, when the exchange rate increases by 1 point it would
lead the inflation to spike by 8.319751 points. The effect of exchange rate towards
inflation depends on the state of the economy. The faster an economy growth and the
closer to full capacity, the diminishing in the domestic currency’ value more likely add
inflationary pressure. On other hand, sometimes the fall of domestic currency will only
cause temporary cost-push inflation.

Even though the Bank Indonesia rate has a positive influence on inflation for both long-
run and short-run estimation, they do not significantly influence on inflation. On the long-
run estimation, when the Bank Indonesia rate increases by 1 point, the inflation will also
increase by 0.070701 points. On the short-run, when the Bank Indonesia rate increases
by 1 point it would lead the inflation to increase by 0.077308 points with a status of not
significantly influence on inflation. It should keep in mind.

The not significance of interest rate influencing inflation in this result study is probably
because of the use of variables on this study that is on a quarterly basis. It is quite long to
be in the act to correct the inflation dynamics or the time lag problem in monetary policy
to adjust the speed that has been increased during great moderation. The not significance
also can caused by ‘decoupling’, a condition when economic pass through complexities
even though in the short-term interest rate may encounter significant performance
difficulties in monetary policy.

Even though the gross domestic product has a negative influence on inflation both in the
long-run and short-run estimation, they do not significantly influence on inflation. On the
long-run estimation, when the gross domestic product increases by 1 point, the inflation
will decrease by 4.125952 points. On the short-run, when the gross domestic product
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increases by 1 point it would lead the inflation to decline by 1.218579 points with a status
of not significantly influence on inflation. It should keep in mind.

The negative sign of the gross domestic product influence on inflation indicates that the
increase in gross domestic product or total output will decrease the inflation. The total
output on agricultural sectors, for instance, could reduce or calm down the inflation rate.
On the other hand, looking at the non-significance influence’s status of the gross domestic
product towards inflation in this study indicates that every increase degree of gross
domestic product is not always followed by the increase of inflation rate or the number
of gross domestic product does not really matter in controlling the inflation. This inflation
might influenced by other factors such as shocks from government-announced prices, for
instance in subsidized fuel, electricity billing rates, transport fares and so on. This policy
could increase the production cost which reducing the supply side that makes overall
prices to increase. Therefore, the gross domestic product could not afford to influence
inflation.

Conclusion

This study has exposed several results including the money supply has no significant
influence on the long-run equilibrium but it has a positive and significant influence on
inflation in the short-run with the coefficient of 9.684989 points which will increase
inflation rate in every one point in the money supply. The exchange rate has no significant
influence in the long-run and short-run equilibrium towards inflation. The Bl rate has no
significant effect on inflation neither in long-run nor short-run. The gross domestic
product has no significant effect on inflation both in long-run and short-run equilibrium.
The R-squared in the short-run estimation shows that the model can only explain around
76 percent of the Inflation volatility while the other 24 percent diversity is influenced by
other independent variables outside the model.
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