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ABSTRACT

This research aimed to investigate the response of interest rates set by Bank of Indonesia (BI) to the prices of world crude oil and foreign interest 
rates. It analyzed monthly data which spanned from July 2005 to October 2015. The tool of analysis used was the difference equation model. Result 
of the test showed that there was a positive response of the interest rate determined by BI to the price of world crude oil and foreign interest rates. 
The interest rates maintained by BI increased (decreased) by 0.135% in response to each 1% increase (decrease) in the price of world crude oil. The 
interest rates also increased (decreased) by 0.081% in response to each 1% increase (decrease) in foreign interest rates.
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1. INTRODUCTION

Oil is one of the main raw materials in a production process. Oil 
is needed to run machines, transportation, and power plants (Rafiq 
et al., 2009; Adam et al., 2015). Oil is also a major commodity 
in derivative trading, that is, as an underlying asset. Changes in 
oil prices, therefore, can affect all economic activities (Nazarian 
and Amiri, 2014).

Economists have studied the channels of the relationship between 
oil prices and macroeconomic variables, especially interest rates. 
Among the channels that can be identified in the literature are supply 
shock effect, wealth effect, real balance effect, and monetary policy 
effect. In terms of supply shock effect, the rise in oil prices is an 
indication of oil scarcity which can reduce production output. The 
fall in production output reduces real wage growth and increases the 
level of unemployment, which can then encourage the emergence 
of inflation. If consumers expect a temporary rise in oil prices, and 
if they expect that its effects on the output is greater in the short 
term than it is in the long term, then they will be encouraged to 
increase their consumption, and this will negatively affect their 
willingness to save. This will raise the level of equilibrium in real 
interest rate (Rasche and Tatom, 1977; Brown and Yucel, 2002). 

In terms of wealth effects, a shock in oil price can affect interest 
rates through transfers of wealth from oil importing countries to 
oil exporting countries (Cologni and Manera, 2008; Sotoudeh and 
Worthington, 2015). A rise in the wealth of oil exporting countries 
will increase household expenditure, causing savings to go down, 
and eventually increases interest rates (Dohner, 1981; Cologni 
and Manera, 2008; Abel et al., 2014). The opposite applies to oil 
importing countries. Balance real effect can be explained through 
the channels of money demand, in which the rise in oil prices can 
increase the demand of money. If the monetary policy makers failed 
to raise the money supply, the increase in money demand may raise 
interest rates (Pierce and Enzler, 1974; Brown and Yucel, 2002; 
Dogrul and Soytas, 2010).

A country’s domestic markets can be affected by international 
markets. In an open economy, an increase in foreign interest rates, 
for example, can cause the exchange rate of domestic currency 
to be depreciated against the foreign currencies, which ultimately 
makes domestic goods highly competitive in the international 
market, resulting in a rise of exports and a fall of imports. An 
increase in exports will lead to a shortage of goods supply in 
domestic market, which in turn can raise the price of the goods. 
A country’s central bank may try to raise interest rates to maintain 
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price stability (Celik and Deniz, 2009). Another channel that can 
explain the relationship between foreign interest rates and domestic 
interest rate is the interest rate parity theory. The theory postulates 
that domestic nominal interest rates in a country is the sum of 
the international interest rate, exchange rate, and risk premium. 
Furthermore, the real interest rate is equal to the international 
interest rate (Levi, 2009). Thus, since, interest rates are positively 
correlated with higher domestic interest rates, higher interest rate 
will encourage capital outflow, which in turn causes domestic 
interest rates to rise (Dua and Pandit, 2002).

There has been a number of studies on the relationship between 
oil prices, foreign interest rates, and domestic interest rates. For 
example, research on the relationship between oil prices and 
interest rates and other macroeconomic variables have been 
conducted by, among others, Papapetrou (2001), Balke et al. 
(2002), Killian and Lewis (2011), Alom et al. (2013), Ratti and 
Vespignani (2014), Khan and Ahmed (2014), Zhou and Wang 
(2014), and Malhotra and Krishna (2015). Furthermore, studies on 
the relationship between the international interest rate and domestic 
interest rates has been carried out by, among others, Hartman 
(1980), Kneeshaw and Bergh (1985), Bhattacharya, et al. (2008), 
Oguanobi (2015), and Alawin and Al-As'ad (2013). Interestingly, 
these studies came up with different results. For example, while 
Malholtra and Krishna (2015) found no association between oil 
prices and interest rates, Khan and Ahmed (2014) reported that 
such relationship does exist. Furthermore, Kneeshaw and Bergh 
(1985) found that there is an association between oil prices and 
interest rates, whereas Alawin and Al-As'ad (2013) found no 
association between these two variables. Such research is generally 
carried out in developed countries, and researchers generally use 
the vector autoregressive (VAR) model to analyze the relationship 
between economic variables. Thus, they are still less attention to 
how big the influence of oil prices and foreign interest rates on 
domestic interest rates.

Basically, monetary policy is implemented by a government to 
stabilize prices and to achieve sustainable economic growth. 
Therefore, instruments of monetary policy used by the government 
must be able to function properly in order to protect the country’s 
economy from external shocks, such as oil price (Razmi et al., 
2015). As a net importer of crude oil since 2005 (Wang, 2013), 
Indonesia has developed a monetary policy instrument to protect 
the country’s economy not only from external shocks but also from 
internal influences. One of Indonesia's monetary policy instrument 
is the Bank of Indonesia (BI) rate, with its main objective being to 
stabilize prices and exchange rates. Therefore, in the event when 
an internal or external shock occurs and can trigger inflation, BI 
would respond to such increases by raising interest rates. Interest 
rates are also meant to respond to changes in international interest 
rates. An increase in the BI rate, for example, will push up the 
difference between Indonesia interest rates and foreign interest 
rates. With the widening difference in the interest rates, foreign 
investors will be prompted to invest in financial instruments in 
Indonesia as they will expect to get higher return rates. The flow 
of foreign capital will eventually cause the currency exchange rate 
of rupiah to be appreciated (BI, 2015). However, the increase in 
the BI rate can also reduce the investment, so that when foreign 

interest rates decrease and the inflation rate is considered to 
have become stabilized, BI may lower its interest rates in order 
to attract investment in Indonesia. Historically, the fixing of the 
interest rate is reflected in the trend of BI interest rates (or BI rate) 
development, where at the beginning of the period 2005-2015, 
BI-rate trend increased from 8.5% on July 2005 to 12.75% on 
April 2006. In the next period, the rate of BI-rate fluctuated and 
eventually fell to 7.5% on October 2015. The trend in the BI rate 
was not much different from the trend of crude oil prices and 
foreign interest rates. For example, the trend of the price of Brent 
crude oil rose in the period 2005: 7-2006:4 to reach $70.26 per 
barrel on April 2005, then in the next interval time the foreign 
interest rates fluctuated before eventually dropped to $48.43 per 
barrel on October 2015. Similarly, the interest rate of US funds 
rate increased in the beginning of the period and then plunged to 
0.12% on October 2015.

This research aimed at investigating the response of BI rates to 
changes in world crude oil prices and foreign interest rates, as 
well as to determine the extent of the response. Also, this research 
aims to find out how big the response of the BI rates to changes 
in crude oil prices and changes in foreign interest rates. For these 
purposes, the study analyzed monthly data of July 2005:7-2015:10. 
Econometric model used to analyze the response of BI rates to 
changes in crude oil prices and changes in foreign interest rates 
is the difference equation model proposed by Enders (2015). This 
model was used based on an assumption that a certain time lag 
is required by domestic interest rates to respond to changes in 
world crude oil prices and foreign interest rates. Referring to how 
that is done by Adam (2014) and Adam et al. (2015), then in the 
subsections results of the study are given a graph illustrating the 
response of BI rates to changes in world crude oil prices and 
changes in foreign interest rates.

2. REVIEW OF LITERATURE

Research on the effect of oil prices, foreign interest rates, and 
other macroeconomic variables on domestic interest rates have 
been done by economists, both in terms of theory and empirical. 
In theory, the influence of oil prices, foreign interest rates on 
domestic interest rates have been described in the introductory 
section. The following literature review is a review of the findings 
of several empirical studies conducted in various countries, and 
in different time periods.

Orr et al. (1995) examined the determinants of long-term 
interest rates of OECD countries. The results of the data analysis 
showed that interest rates are influenced by inflation, current 
account balance, and goverment deficit. Knot (1995) studied the 
determinants of interest rates in the countries of the European 
Community in the period of 1959-1990 with an assumption that 
capital flow was high in the European capital markets. Result 
indicated that the interest rates in European countries were ridden 
by oil price movements, inflation expectations, investment, money 
growth, and temporary income.

Sen (1991) investigated the effect of increased oil prices on the 
interest rate of some countries in which it was assumed that there 
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was no flow of capital. Test results showed that the rise in oil prices 
lowered the current account, as well as interest rates. Lowinger 
and Wihlborg (1985) studied the effect of OPEC oil prices on 
interest rates in international financial markets. They found that 
the higher oil prices affected foreign interest rates. Cologni and 
Manera (2008) conducted a study on the relationship between 
oil prices, inflation and interest rates in G7 countries including 
the UK, the USA, Canada, France, Germany, Italy, and Japan. 
Result of VAR test indicated that oil prices affected inflation, and 
inflation shock increased interest rate. Reicher (2010) examined 
the relationship between oil prices and the long-term interest rates 
in the United States in the period from 1955:1 to 2009:3. Using 
VAR models to test the relationship, the study found that oil prices 
had a very strong influence on the interest rates. Eryigit (2012) 
looked into the causal relationship between the price of crude oil, 
stock prices, exchange rate, and interest rates in Turkey in the 
period from 07.01.2005 to 10.31.2008. VAR test result indicated 
that the market price of oil affected stock prices, exchange rates, 
and interest rates.

A number of researchers have also investigated the relationship 
between oil prices and monetary policy. Bernake and Watson 
(1997) studied this issue in the US within 1965-1995 period. 
They used the VAR to test the effects of oil price shocks on 
interest rates, real gross domestic product (GDP), GDP deflator, 
and the spot commodity price index. The study revealed that oil 
shocks affected all of these economic variables. Kormilitsina 
(2011) investigated the relationship between oil price shock and 
the optimality of monetary policy in the period from 1954:3 to 
2006:4. Employing the structural VAR (SVAR) model to test the 
relationship, the researcher found that the oil price shock affected 
both inflation and interest rates. Bleich et al. (2012) investigated 
the effects of oil price expectations on the interest rates set by Bank 
of Canada, Bank of England, and European Central Bank. Results 
showed that price expectations affected all of the interest rates 
determined by the three banks, where each 1% increase in the oil 
price expectations increased interest rates by about 11 basis points. 
Liu et al. (2015) conducted a study in China to test the response 
of monetary policy to oil price shock. They discovered that when 
oil prices rose by 100% and the target of inflation was below 2%, 
the government increased interest rates by 2.5%.

Blejer and Diaz (1986) examined the determinants of the real 
interest rate as reviewed from domestic and external factors 
in Uruguay in 1997-1981 period. The study focused on the 
determinants of price and interest rates where capital flows in 
and out freely, and domestic financial market was liberalized. 
Therefore, the external variables in their study included 
international interest rate and the price of imported goods that can 
be traded, whereas the internal factors were the exchange rates 
and the price of domestic goods. They found that the interest rates 
were influenced by foreign interest rates and the prices of imported 
goods. In addition, the effect of exchange rates on domestic interest 
rates was very weak.

Cumby and Mishkin (1986) investigated the relationship between 
the US interest rates and the interest rates in several industrialized 
countries including Canada, the UK, Italy, Netherlands, France, 

West Germany, and Switzerland in the period between June 1973 
and December 1983. Test results showed a positive association 
between the interest rates in the US and the European countries 
under investigation. Kim and Sheen (2000) examined the 
relationship between the US and Australia interest rates in the 
period from 1987 to 1995. The US interest rates was proxied with 
a 3 months treasury bills, while the Australian interest rate with a 
10 years government bonds. The study analyzed daily data using 
the generalized bivariate exponential autoregressive conditional 
heteroscedasticity model. Frankel et al. (2004) investigated the 
relationship between interest rates in 48 countries, comprising 
of 18 industrial countries and 28 developing countries, and the 
US interest rates that were proxied as international interest rates. 
Analyzing data from the period of 1975-1996, the study reported 
that long-term interest rates in all developed countries, except 
Australia, did not react to international interest rate. In contrast, in 
countries where floating exchange rate regime occurred, domestic 
interest rates were highly reactive to the US interest rates.

Kari and Winston (2008) examined the co-movement between the 
foreign interest rates and the interest rates in the Eastern Caribbean 
Currency Union (ECCU) on a fixed exchange rate regime, that is, 
in period from March 1980 to December 2005. Data of domestic 
interest rate used was the average rate of weighted lending in the 
ECCU countries, whereas foreign interest rates referred to the US 
90 days T-bill rate and the Federal funds rate. All of the time series 
data were quarterly data. To test the co-movement, the researchers 
used the VAR analysis. Empirical results showed that in the long 
term interest rate parity condition was met. Furthermore, in the 
short term the interest rate in ECCU countries responded to the 
US interest rates.

Eruygur (2004) examined the effect of foreign interest rates on 
the performance of several macroeconomic variables including 
real exchange rate, consumer price index, domestic interest 
rates, and the rate of capacity utilization in private sectors in 
Turkey from 1991:2 to 2004:12. The foreign interest rate was 
proxied by US funds rate and the London Interbank Offer Rates 
(LIBOR). The study period was divided into two sub periods, 
namely a sub period prior to 2001:6, and a sub period after 2001:6. 
Results of testing using the SVAR model showed that in the sub 
period prior to 2001:6, a positive shock in the foreign interest 
rate caused the exchange rate of the real, lower inflation rates, 
domestic interest rates, and earnings to rise. In sub period after 
2001:6, however, a shock in foreign interest rate encouraged the 
exchange rate, inflation rates, domestic interest rates, and income 
to fall, although this effect was very small. Ceylan and Berument 
(2010) investigated the effects of the American Federal both 
anticipated and unanticipated funds rate on domestic interest rates 
in Austria, France, Italy, New Zealand, Norway, Portugal, Sweden, 
Switzerland, Spain, the UK, and Australia. The test results showed 
that the US bank rate had a positive impact on the rate set by the 
banks of the countries under investigation. Celik and Deniz (2009) 
examined the effect of federal funds rate of US on the interest 
rates maintained by Bank of England and the European Central 
Bank in the period between January 1991 and December 2008. 
Result of testing using the autoregressive distributed lag (ARDL) 
models indicated that the interest rates set by Bank of England 
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and European Central Bank were highly dependent on the funds 
rate determined by the United States.

The relationship between foreign interest rate and monetary policy 
in Romania has been examined by Goczek (2015). The variable of 
foreign interest rate was the EURIBOR of England, while Roman 
monetary policy referred to LIBOR. Both of the interest rates 
played a very important role in financial system, especially on 
interest rates and interest rate of derivative contracts. It was found 
in this study that a one-on-one relationship existed between both of 
the interest rates. Frankel et al. (2004) examined the relationship 
between interest rates in the United States and interest rate of 
the German state. Also they examined the relationship between 
German interest rates and European interest rates in the countries 
that are in a zone of the Deutsche mark-European Monetary Union 
(EMU-DM). US interest rates and German interest rates as a proxy 
of international interest rates, while the European interest rate is 
proxied as domestic interest rates. Dynamic estimates show that 
interest rates of countries with more flexible regimes adjust more 
slowly to changes in international rates, implying some capacity 
for monetary independence.

3. DATA AND METHODOLOGY

3.1. Data
The present study analyzed three types of time series data including 
the prices of world crude oil, foreign interest rates, and domestic 
interest rates. The prices of world crude oil was referred to the 
price of European crude oil, which was the European Brent oil 
price future, measured in units of $ per barrel. The data of the 
Brent crude oil prices was taken from the Energy Information 
Administration, EIA (www.tonto.eia.gov). Foreign interest rates 
were referred to the interest rates set by Bank of the United States, 
which was the funds rate, in percentage points. The funds rate has 
been chosen based on a consideration that the US interest rates 
represents the global interest rate (Ratti and Vespignani, 2015). 
Data of fund rate were taken from the Federal Reserve, which is 
the Central Bank of the United States (www.federalreserve.gov). 
Domestic interest rates was referred to BI rate, and was obtained 
from BI (www.bi.go.id).

All of these time series data were monthly time series of data 
spanning from July 2005 to October 2015. The time series data of 
the price of crude oil is expressed as OIL, the time series data of 
foreign interest rates as FIR, and the time series data of BI rate as 
DIR. These three time series data, i.e. OIL, FIR, and DIR, were in 
a logarithmic form of raw data that were collected from the above 
mentioned sources.

3.2. Method of Analysis
This study aimed to investigate the response of the interest rate 
set by BI, which was BI rate (DIR), to the changes in the world 
price of crude oil (OIL), as well as to foreign interest rates (FIR). 
In analyzing the data, the study assumed that the domestic interest 
rates (DIR) require a certain time lag to respond to changes in 
prices of world crude oil (OIL) and foreign interest rates (FIR). For 
this reason, it employed the difference equation model proposed 
by Enders (2015). This model of econometric form is as follows:

DIR a a DIR bOIL cFIRt
i

n

i t i t p t q t= + + + +
=

− − −∑0

1


 (1)

where ai (i=1, 2, 3,…,n), b, and c are the regression parameters 
with |ai| < 1. Next, n, p and q are time lag, whereas ϵt is white 
noise where E(εtiϵtj)=0 for i≠j, E(OILtεt−i)=0 and E (FIRtεt−i)=0. 
In Model (1) the three time series data of OIL, FIR, and DIR are 
stationary. However, if all the data time series OIL, FIR, and DIR 
integrated order one, I (1), and not cointegrated then the model 
used is as follows:

D DIR a a D DIR bD OIL cD FIRt
i

n

i t i t p t q t( ) ( ) ( ( )) ( )= + + + +
=

− − −∑0

1



 (2)

where D(DIRt)=DIRt−DIRt is the first difference form of OIL. 
Enders (2015) states that the difference equation Model (1) is a 
special form of the autoregressive distributed lag model, namely 
the ADL model. Meanwhile, Agung (2009) considers Model (1) 
as a special form of the lagged-variable autoregressive model, 
namely the LVAR model.

In an equilibrium condition, the variable of domestic interest rates 
in Model (1) meets the condition of DIRt=DIRt−1=DIRt−2=...=DIRt−n 
therefore  Equation (1) becomes:

DIRt=α+βOILt−p+γFIRt−q+ϵt

where  =
−

=∑
a

a
o

i

n
i( )1

1

,  =
−

=∑
b
a

i

n
i1

1

 and  =
−

=∑
c
a

i

n
i1

1

� �  . 
The 

parameters of β and γ are called the long-term multiplier effect 
(Heij et al, 2004). A positive value of multiplier effect indicates a 
positive effect, whereas a negative value means a negative effect.

Since some requirements need to be fulfilled by the three time 
series data in Model (1), it is necessary to firstly run a test on 
the stationarity and the cointegration of the time series data. The 
Augmented Dickey Fuller (ADF) test is used as a measurement 
tool to examine the stationarity of the time series data. To test 
the stationarity of the time series data about foreign interest 
rates (OIL), for example, we have to examine the significance of 
parameter ρ in Equation (3).

D OIL t OIL D OILt o t
i

n

i t i t( ) = + + + +−
=

−∑δ δ ρ θ ε1 1

1

( )

  (3)

Hypothesis H0: ρ=0 shows that the time series data of OIL have 
an unit root, indicating that it is not stationary. Further, OIL is said 
to be stationary if the the absolute value of ADF statistic is higher 
than the absolute value of ADF critics. The level of significance 
used is either 1% or 5%.

Engle–Granger two-step test is performed to examine the 
cointegration of the three time series data of OIL, FIR, and DIR. 
In the first step, the multiple regression is estimated, and then set 
up the following Equation (4).
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RES=DIR−τo−τ1OIL−τ2FIR (4)

where τo, τ1, and τ2 are the regression parameters, whereas RES 
is residual. RES is a time series data that is constructed from (4). 
The second step is to test the order of integration of RES. If RES 
is stastonary, then the three time series data of OIL, FIR, and DIR 
are said to be cointegrated.

To test the response, we need to estimate Model (1) or (2) and 
determine the significant regression parameters. In this case, 
a regression parameter is significant at level 1% or 5%, if the 
P-value of the statistical test (t-test or F-test) is lower than 5% 
or 1%. The value of time lag n, p and q is determined by using 
Akaike information criterion criteria. The statistical value of R2 and 
Durbin Watson (DW) are also needed in this estimation, to ensure 
that the model obtained is not a spurious regression. According 
to Rosadi (2012), a regression model is said to be non-spurious 
if the statistical value of R2 is lower than statistical value of DW.

4. RESULTS OF THE RESEARCH

4.1. Stationarity Test
Table 1 summarizes the results of estimating the ADF statistics 
and the ADF critics of the three time series data of the prices of 
world crude oil (OIL), foreign interest rates (FIR), and domestic 
interest rates (DIR), as follows:

As can be seen in Table 1, all of the time series data of OIL, FIR, 
and DIR are not stationary, because, at a significance level of 1% 
and 5%, the absolute value of ADF statistics is lower than the 
absolute value of ADF critics. Meanwhile, D(OIL), D(FIR), and 
D(DIR) are all stationary, because, the absolute value of ADF 
statistics is higher than absolute value of ADF critics. Therefore, 

all the data time series world crude oil prices, foreign interest 
rates and domestic interest rates are integrated of order one, I (1).

4.2. Cointegration Test
RES is the time series data that is developed based on the 
Equation (4). The results of estimating the value of ADF statistics 
and the value of ADF critics are summarized in Table 2. The 
absolute value of ADF statistics is 2.569806, which is lower  than 
the absolute value of ADF critics at the significance level of 1%, 
which is 3.487046. Thus, RES is nonstationary. Therefore, all of 
the three time series data of the prices of world crude oil, foreign 
interest rates, and domestic interest rates are not cointegrated.

4.3. Response Test
Since, the three time series data of world crude oil prices, foreign 
interest rates, and domestic interest rates are not cointegrated, 
it is necessary to use Model (2) to test the response of domestic 
interest rate to the prices of world crude oil and foreign interest 
rates. Results of estimating the significant regression parameter 
and the P-value of t-statistics are summarized in Table 3.

As is shown in Table 3, the coefficient D(FIRt−7) is significant by 
1%, whereas the coefficient of D(OILt−1) is significant by 5%. This 
indicates that the interest rates determined by BI did show some 
responses to the prices of world crude oil and to foreign interest 
rates. The BI rates required a 1 month time lag to respond to the 
changes in the prices of world crude oil, and a 7 months time lag 
to respond to changes in foreign interest rates.

Furthermore, the long-term multiplier effect of the prices of world 
crude oil on the interest rates is 0.135. This means that after a 
period of 1-month, the prices of world crude oil changed, the 
interest rates of BI increased(decreased) by 0.135% to respond to 
each 1% increase (decrease) in the prices of world crude oil. The 
long-term multiplier effect of the foreign interest rates is 0.081. 
Thus, the foreign interest rates changed after a period of 7-month, 
where BI’s interest rates rose (fell) by 0.081% to respond to each 
1% increase(decrease) in the foreign interest rates.

The decision to set domestic interest rates in response to changes 
in the price of crude oil on the world and foreign interest rates, 
the BI still refers to the previous interest rate, because the 
determination of domestic interest rates will also have an impact 
on other economic activities. It can be seen from the results of the 
regression parameter estimates as shown in Table 3. The BI rates in 
the previous month remains a reference for the BI to set domestic 
interest rates in the next months. In aggregate, the amount of BI’s 
response to past BI rates, crude oil prices and foreign interest rates 
is R2×100%=52.575% of every 1% increase (decrease) in each 
of these economic variables. The positive response of domestic 
interest rates on world crude oil prices and foreign interest rates 

Table 1: Results of estimation related to stationary test
Variable ADF 

statistics
1% critical 

value
5% critical 

value
P*

OIL −2.540108 −3.485115 −2.885450 0.1086
D (OIL) −7.623565 −3.484653 −2.885249 0.0000
FIR −1.289601 −3.484653 −2.885249 0.6329
D (FIR) −7.287614 −3.484653 −2.885249 0.0000
DIR −2.033687 −3.484653 −2.885249 0.2722
D (DIR) −4.426205 −3.484653 −2.885249 0.0004
*MacKinnon (1996) one-sided P values, ADF: Augmented Dickey Fuller

Table 2: Cointegration test
Variable ADF 

statistics
1% critical 

value
5% critical 

value
P*

RES −2.569806 −3.487046 −2.886290 0.1021
*MacKinnon (1996) one-sided P values. ADF: Augmented Dickey Fuller

Table 3: Results of estimating response test
Variable Coefficient Standard error t-statistic P Others statistics
D (DIRt−1) 0.706864 0.064169 11.01572 0.0000 R2: 0.525745
D (OILt−1) 0.039445 0.016971 2.324312 0.0219 DW: 2.035874
D (FIRt−7) 0.023693 0.008527 2.778712 0.0064 AIC: −5.327184
DW: Durbin Watson, AIC: Akaike information criterion
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is 0.216% of every 1% increase (decrease) in each of the world 
crude oil prices and foreign interest rates. Thus, the reduction in the 
BI rate in the period 2005:7 - 2015:10 is the response of decision 
makers from the BI to the decline in world crude oil prices and 
US interest rates in that period.

Based on the results of the estimation above, the following 
difference equation model is developed, as follows:

D(DIRt)=0.706864D(DIRt−1)+0.039445D(OILt−1)+ 
0.023693D(FIRt−7) (5)

Because, D(DIRt)=DIRt−DIRt−1 then Equation (5) can be changed 
into the form of Equation (6), which is:

E(DIRt)=DIRt−1+0.706864D(DIRt−1)+0.039445D(OILt−1)+ 
0.023693D(FIRt−7) (6)

The estimated value of domestic interest rates, E(DIRt) in the period 
of 2005:7 - 2015:10 can be determined from Equation (6). The 
trend of E(DIRt) and DIRt is illustrated in Figure 1. The E(DIRt) 
trend shows a signal indicating a response exhibited by the interest 
rates set by BI to the prices of world crude oil and foreign interest 
rates.

5. CONCLUSION

The stability of prices of goods and the rupiah currency relative 
to foreign currencies is the main target of monetary policy in 
Indonesia. To achieve this goal, one of the instruments of monetary 
policy of the Indonesian government has been implementing since 
2005 is the use of BI-rate to determine domestic interest rates. 
The BI-rate is set by BI and is aimed to respond to changes in the 
prices of goods, or inflation caused by shocks that occur in both 
external and internal factors. This research aimed to examine the 
response of BI’s interest rates to changes that occurred in external 
factors, particularly in the prices of world crude oil and changes 
foreign interest rates.

To achieve the above objectives, the study analyzed time series 
data of world crude oil prices, foreign interest rates, and BI’s 
interest rate in the period from July 2005 to October 2015. The 
crude oil prices was proxied by the price of crude oil in Europe, 
namely Brent Crude Oil Futures Price. Foreign interest rate was 

proxied by US bank interest rates, which was the funds rate. 
A difference equation model was used to test the response showed 
by BI’s rate to the changes in the prices of world crude oil and 
foreign interest rates.

Statistical inference test results showed that all the time series data 
of world crude oil prices, foreign interest rates and the interest rate 
of BI are integrated of order one, I(1) and also not cointegrated. 
Furthermore, by testing the response indicates that there is a 
significant response from BI’s interest rate to the world crude oil 
prices as well as to the foreign interest rates. The interest rate set 
by BI rose by 0.135% in respond to each 1% increase in the prices 
of world crude oil. It also increased by 0.081% in respond to each 
1% rise in the foreign interest rates.

The results of this study can serve as an information for BI that 
it can use to maintain the stability of prices of goods production. 
The results of this research can also give information to the BI to 
stabilize the exchange rate of the rupiah against foreign currencies.

REFERENCES

Abel, A.B., Bernanke, B.S., Croushore, D. (2014), Macroeconomics. 
8th ed. New York: Pearson Education Inc.

Adam, P. (2014), Model dinamika hubungan antara harga minyak mentah 
dunia, neraca perdagangan, kurs dollar US, dan indeks harga saham 
gabungan (Unpublished Ph.D Thesis). The Economics Study 
Program, UHO, Indonesia.

Adam, P., Rianse, U., Cahyono, E., Rahim, M. (2015), Modeling of the 
dynamics relationship between world crude oil prices and the stock 
market in Indonesia. International Journal of Energy Economics and 
Policy, 5(2), 550-557.

Agung, I.G.N. (2009), Time Series Data Analysis Using Eviews. 
Singapore: John Wiley and Son.

Alawin, M., Al-As’ad, Y. (2013), Joint movement between Jordanian and 
foreign ınterest rates under fixed exchange rate. European Scientific 
Journal, 9(25), 202-220.

Alom, F., Ward, B.D., Hu, B. (2013), Macroeconomic effects of world oil 
and food price shocks in Asia and Pacific economies: Application of 
SVAR models. OPEC Energy Review, 37(3), 327-372.

Balke, N.S., Brown. S.P.A. Yucel. M.K. (2002), Oil price shocks and the 
U.S. Economy: Where does the asymmetry originate? The Energy 
Journal, 23(3), 27-52.

Bank of Indonesia (BI). (2015), Transmisi Kebijakan Moneter Indonesia. 
Available from: http://www.bi.go.id/id/moneter/transmisi-kebijakan/
Contents/Default.aspx.

Bernake, B.S., Watson, M. (1997), Systematic monetary policy and the 
effects of oil price shocks. Brookings Papers on Economic Activity, 
1997(1), 91-157.

Bhattacharya, B.B., Bhanumurthy, N.R., Mallick, H. (2008), Modeling 
ınterest rate cycles in India. Journal of Policy Modeling, 30, 899-915.

Bleich, D., Fendel, R., Rulke, J.C. (2012), Monetary policy and oil price 
expectations. Applied Economics Letters, 19, 969-973.

Blejer, M.I., Diaz, J.G. (1986), Domestic and external factor in 
determination of real ınterest rate: The case of Uruguay. Economic 
Development and Cultural Change, 34(3), 589-606.

Brown, S.P.A., Yucel, M.K. (2002), Energy prices and aggregate 
economic activity: An ınterpretative survey. The Quarterly Review 
of Economics and Finance, 42, 193-208.

Cahyono, E. (2014), On the linear relation of signals. WSEAS 
Transactions on Signal Processing, 10, 555-560.

Figure 1: The response of BI interest rates to the prices of world crude 
oil and foreign interest rates based on the Equation (6)

0

0.5

1

1.5

2

2.5

3
20
05
M
07

20
06
M
02

20
06
M
09

20
07
M
04

20
07
M
11

20
08
M
06

20
09
M
01

20
09
M
08

20
10
M
03

20
10
M
10

20
11
M
05

20
11
M
12

20
12
M
07

20
13
M
02

20
13
M
09

20
14
M
04

20
14
M
11

20
15
M
06

���
������



Adam: The Response of Bank of Indonesia’s Interest Rates to the Prices of World Crude Oil and Foreign Interest Rates

International Journal of Energy Economics and Policy | Vol 6 • Issue 2 • 2016272

Celik, S., Deniz, P. (2009), Does Fed Funds Target Interest Rate Lead Bank 
of England’s Bank Rate and European Central Bank’s Key İnterest 
Rate?. MPRA Paper No. 14750. Available from: http://www.mpra.
ub.uni-muenchen.de/14750/, 1-15.

Ceylan, N.B., Berument, H. (2010), The effects of anticipated and 
unanticipated federal funds target rate changes on domestic ınterest 
rates: International evidence. International Review of Applied 
Financial Issues and Economics, 2(2), 328-340.

Cologni, A., Manera, M. (2008), Oil prices, ınflation and ınterest rates 
in a structural cointegrated var model for the G-7 countries. Energy 
Economics, 30, 856-888.

Cumby, R.E., Mishkin, F.S. (1986), The ınternational linkage of real 
ınterest rates: The European-US connection. Journal of International 
Money and Finance, 5, 5-23.

Dogrul, H.G., Soytas, U. (2010), Relationship between oil prices, ınterest 
rate, and unemployment: Evidence from emerging market. Energy 
Economic, 32, 1523-1528.

Dohner, R.S. (1981), Energy prices, economic activity and ınflation: 
Survey of ıssues and results. In: Mork, K.A., editor. Energy Prices, 
Inflation and Economic Activity. Cambridge, MA: Ballinger.

Dua, P., Pandit, B.L. (2002), Interest rate determination in India: Domestic 
and external factor. Journal of Policy Modeling, 24, 853-875.

Enders, W. (2015), Applied econometrics time series (fourth edition). 
New York: John Wiley & Son.

Eruygur, A. (2004), The Impact of Foreign Interest Rate on The 
Macroeconomic Performance of Turkey. MPRA Paper No. 12493, 
1-23. Available from: http://www.mpra.ub.uni-muenchen.de/12493/.

Eryigit, M. (2012), The dynamical relationship between oil price shocks 
and selected macroeconomic variables in Turkey. Economic 
Research - Ekonomska İstraživanja, 25(2), 263-276.

Frankel, J., Schumukler, S.L., Serven, L. (2004), Global transmission of 
ınterest rates: Monetary ındependence and currency regime. Journal 
of International Money and Finance, 23(5), 701-733.

Goczek, L. (2015), Disinflation and monetary ındependence in Romania. 
Baltic Journal of Economics, 15(1), 65-79.

Hartman, D.G. (1980), The İnternational Financial Market and U.S 
İnterest Rates. NBER Working Paper No. 598. p1-29.

Heij, C., Boer, D.P., Franses, P.H., Kloek, T., Dijk, V.H.H. (2004), 
Economics methods with application ini business and economics. 
New York: Oxford University Press Inc.

Kari, G., Winston, M. (2008), Co-Movement between Foreign and 
domestic ınterest rates in a fixed exchange rate regime: The case of 
ECCU and US. Applied Econometric and International Development, 
8(1), 119-130.

Khan, M.A., Ahmed, A. (2014), Revisiting the macroeconomic effects of 
oil and food price shocks to Pakistan economy: A structural vector 
autoregressive (SVAR) analysis. OPEC Energy Review, 38(2), 
184-215.

Killian, L., Lewis, L.T. (2011), Does the fed respond to oil price shock?. 
The Economic Journal, 121, 1047-1072.

Kim, S.J., Sheen, J. (2000), International linkages and macroeconomic 
news effects on ınterest rate volatility Australia and The US. Pacific-
Basin Finance Journal, 8, 85-113.

Kneeshaw, J.T., Bergh, V.D. (1985), International Interest Rate 
Relationship: Policy Choices and Constraints. BIS Economic Paper 
No. 13. 1-67.

Knot, K. (1995), On the determinant of real ınterest rates in Europe. 
Empirical Economics, 20, 479-500.

Kormilitsina, A. (2011), Oil price shocks and the optimality of monetary 

policy. Review of Economic Dynamics, 14, 199-223.
Levi, M.D. (2009), International Finance. 5th ed. New York: Rouledge.
Liu, J.Y., Lin, S.M., Xcia, Y., Fan, Y., Wu, J. (2015). A financial CGE 

model analysis: Oil price shocks and monetary policy responses in 
China. Economic Modelling, 51, 534-543.

Lowinger, T., Wihlborg, C. (1985), OPEC in World financial markets: 
Oil prices and ınterest rates. Journal of International Money and 
Finance, 4, 253-266.

Malhotra, A., Krishna, S. (2015), The effect of Crude Oil Prices on 
Inflation and Interest Rates in India: Evidence from DCC-GARCH 
Model. Avalaible from: http://www.papers.ssrn.com/sol3/papers.
cfm? abstract_id=2472558.

Nazarian, R., Amiri, A. (2014), Asymmetry of the oil price pass-through 
to ınflation in Iran. International Journal of Energy Economics and 
Policy, 4(3), 457-464.

Oguanobi, C.R., Akanobi, A.A., Ifebi, O.E., Maduka, A.C. (2015), 
Does ınterest rate shocks transmit from United States to Ghana? 
Evidence from vektor autoregression. The Journal of Developing 
Areas, 49(3), 1-12.

Orr, A, Edey, M.E., Kennedy, M. (1995), Real long-term ınterest rates: 
The evidence from pooled-time-series. OECD Economics Studies, 
25, 75-107.

Papapetrou, E. (2001), Oil price shocks, stock market, economic activity 
and Employment in Greece. Energy Economics, 23, 511-532.

Pierce, J.L., Enzler, J.J. (1974), The effects of external ınflationary shocks. 
Brookings Papers on Economic Activity, 1, 13-61.

Rafiq, S., Salim. R., Bloch, H. (2009), Impact of crude oil price volatility 
on economic activities: An empirical ınvestigation in the Thai 
economy. Esources Policy, 34, 121-132.

Rasche, R.H., Tatom, J.A. (1977), The effects of the new energy regime 
on economic capacity, production and prices. Economic Review, 
Federal Reserve Bank of St. Louis, 59(4), 2-12.

Ratti, R.A., Vespignani, J.L. (2015), What Drives the Global Interest 
Rate. Working Paper No. 241, Federal Reserve Bank of Dallas,  1-36.

Razmi, F., Mohamed, A., Chin, L., Habibullah, M.S. (2015), The role 
of monetary policy in macroeconomic volatility of association of 
southeast asian nations-4 countries against oil price shock over time. 
International Journal of Energy Economics and Policy, 5(3), 731-737.

Reicher, C.P. (2010), The Relationship between Oil Prices and Long-
Term Interest Rates. Kiel Working Paper No. 167, Kiel Institute for 
the World Economy.

Rosadi, D. (2012), Ekonometrika dan Analisis Runtun Waktu Terapan 
dengan EViews Aplikasi untuk Bidang Ekonomi, Bisnis, dan 
Keuangan. Jogyakarta: C.V Andi Offset.

Sen, A. (1991), Imported ınput price and the current account in an 
optimizing model without capital mobility. Journal of Economic 
Dynamics and Control, 15, 91-101.

Sotoudeh, M.A., Worthington, A.C. (2015), Nonlinear ınterest rate effects 
of global oil price changes: The comparison of net oil-consuming 
and net oil-producing countries. Applied Economics Letters, 22(9), 
693-699.

Wang, Y., Wu, C., Yang, L. (2013), Oil price shocks and stock market 
activities: Evidence from oil-ımporting and oil-exporting countries. 
Journal of Comparative Economics, 41, 1220-1238.

Zhou, S., Wang, D. (2014), The macroeconomic and financial effects 
of oil price shocks. İn: Xu, J., Cruz-Machado, A., Lev, B., Nickel, 
S., editors. Proceedings of the Eight International Conference 
on Management Science and Engineering Management. Berlin: 
Springer-Verlag.


