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Indonesia (BI rate) to the Indonesian economic stability. The data
analysis is stationarity test, model stability test, lag determination,
Structural Vector Autoregression (SVAR), Impulse Response Func-
tion (IRF), and Variance Decomposition (VD). The research data is
obtained from the publication provided by the Federal Reserve Data
(FRED), the Bank Indonesia, and the Central Bureau of Statistics.
The data used is since the third quarter of 2005 to the first quarter
of 2017. The research results showed that the variable of the federal
funds rate (FFR) significantly influences the exchange rate and the
Consumer Price Index (CPI), but it does not significantly affect the
BI rate, the amount of the money supply (M2), and Gross Domestic
Product (GDP). The result of the IRF test showed that the BI rate, the
amount of money supply, exchange rate (IDR/USD), GDP, and CPI
positively and negatively respond the FFR change. The result of VD
test indicated that the variation of the Bl rate, the currency exchange
rate, and CPI are mostly caused by the FFR variation.
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1. Introduction

The favourable outcomes of economic development are indicated by the level of
economic work achievement in a certain country. In fact, the economic condition
is not continually stable. Many factors can influence it, including internal factors
of the country and external factors from the other country. Internally, Samuel-
son and Nordhaus (2005) explained the measurement of macroeconomic work
wholistically includes the short-term fluctuation in the output, job opportunity,
and the prices. The indicators that are used namely interest rate, the amount of
money supply, exchange rate, inflation, economic growth, and unemployment.
Meanwhile, externally, the condition of the international economy that stably
works will contribute to the rapid economic growth in many countries. On the
contrary, the uncontrolled international economic fluctuation can result in insta-
bility of the economy and economic crisis. In this case, there is a close relation-
ship between economic crisis and constellation happening in the global economy.
The economic crisis can quickly spread to many countries due to the economic
globalisation. Meanwhile, the globalisation process is influenced by the econom-
ic crisis (Tuca, 2014).

The financial crisis in the United States (US) in 2008 is one of the examples of the
change of global economic condition impacting on the global economic perfor-
mance. Moreover, the hegemony of the U.S. to the world economy is extremely
big. Akalin and Prater (2015) indicate that the case of the U.S. crisis expected a
decrease of the U.S. dollar value against other currencies. This case can be indi-
cated by the use of USD as the foreign currency globally accepted in international
economic transactions. In the context of trade between countries, the American
market still becomes the reference for exploring for many countries. Even the in-
dex of the share price in America (Down John Index in Wall Street) still becomes
the reference for the monetary authority in many countries in determining the
monetary policy. Similarly, the development of interest instrument of U.S. Fed-
eral Reserve still becomes the reference for the monetary authority and world
economic policy makers in their activity. In such situation, the global financial
market is suppressed in the turbulence period. Therefore, the economic growth
and the process of economic recovery are interrupted (Apostolakis, 2016).

The economic crisis happening in America can result in contagion effect on the
global economy. This global economic interaction causes the economic depend-
ency between countries (Mankiw, 2009). The economic hegemony of the United
States can bring about international spillover. This international spillover can
give rise to the suppression in the financial market and the uncertainty of policy
done by each country (Liow et al., 2018).
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Monetary fluctuation in the financial market of America responded by the Fed
through the FFR instrument can implicate in the economic stability in many
countries. The openness era of the world economy has caused the economic inter-
dependence between countries. Various studies have been conducted to analyse
the effect of monetary fluctuation in America on the world economy. Bluedorn
and Bowdler (2006) in their research concluded that the interest rate of FFR has
an effect on the exchange rate of US$ currency and interest rate in G-6 countries.
Lee (2006) in his study concluded that there was a relatively significant response
in the form of interest rate volatility because of the monetary policy of U.S. Fed-
eral Reserve through the instrument of the FFR interest rate. Meanwhile, Garg
(2008) in his empirical study concluded the positive relationship between the
share price and the FFR interest rate. In line with such research, Chandan and
Rajat (2017) also believe that the monetary policy can affect output, exchange
rate, and inflation.

In facing the situation of instability of the global economy, the proper policy re-
sponse is necessary. In this case, the monetary policy plays an essential role in
maintaining the stability of a state economy. For instance, macroprudential in-
strument to increase the system resilience to shocks (i.e. exchange rate and inter-
est rate, sectoral vulnerabilities to asset prices, excessive credit growth) (Dumicic,
2017). In Mundell Fleming theory (Mankiw, 2009), it is stated that in the small
open economy, the determination of interest rate is influenced by the world inter-
est rate. Therefore, to adjust the global economic change and keep the domestic
condition remains stable the Fed can play its role in adjusting the interest rate.
The interest rate change will finally influence the real sector through transmis-
sion of monetary policy.

In the transmission mechanism, monetary policy can be done in two steps. The
first stage is that monetary policy change is transmitted through money market
to the market that directly influences the decision of spending of individual or
companies, namely obligation market and bank loan market. The interest rate of
short-term money market will influence the interest rate of long-term obligation
and credit interest. The second phase, the monetary policy mechanism is trans-
mitted from the financial system to the real economy. In this stage, the monetary
policy fluctuation directly gives effect to the real production and aggregate price
of Petursson (2001). Thus, companies need to decrease their sales because of risky
economies caused by depreciation of local currency which potentially decrease
the profits of companies (Briina & Blahova, 2016).

Indonesia is a country categorised as an emerging market dependent on a devel-
oped country's economy. Such dependency is related to export-import activities
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and foreign capital flow. The instability that happens in the developed countries
can bring about the declaration of national economic activity. Thereby, the con-
dition of a national economy still shows the ability of the country to tackle the
impact of global economic instability. In this case, the national economic growth
performance that reaches the mean of 5%-6% per year in some periods proves the
trust of world economic policy makers to the condition of the national economy.
As aresult, the capital flow entering the financial market in Indonesia significant-
ly increases. The infiltration of international finance into the domestic economy
of Indonesia gives multiplier effects in the expansion of national economic activi-
ties. This expansion also happens in the form of monetary policy to reduce the
global economic fluctuation. In this case, the national economic development in
the global economic constellation during the period of 2005-2017 shows stability.
When the world experiences deceleration of economic growth, decrease in the
oil price and world share prices, and China currency strengthens against US$,
the national economy still can upgrade the economic growth. This case cannot
be separated from the response of the Bank Indonesia in anticipating the impact
of global economic fluctuation through the relevant monetary policy instrument.

This research aimed to analyse the response of the Bank Indonesia, the amount
of the money supply, the exchange rate of IDR/USS$, Gross Domestic Product and
Consumer Price Index as a result of change of the Fed's FFR.

2. Theoretical Review

The FFR interest rate is determined by the Board of Governors of the Federal
Reserve System through the Federal Operation Market Committee (FOMC) in
anticipating the dynamic of world economic development for the economy of
America. In this case, the FED can control the economic stability through three
instruments of monetary policy namely open market operation, discount rate,
and reserve requirement. Through the three policy instruments, the FED can
influence the financial liquidity in the money market of United States and also in
the world money market.

As the monetary instrument, the FFR interest rate always undergoes the volatil-
ity in line with the response of the FED toward the economic dynamic. The more
significant the escalation of the economic crisis, the greater the response of cen-
tral bank in mitigation and recovery of the economy as well. Subsequently, the
FFR interest rate will determine the supply of reserve asset. In other words, the
interest rate volatility of the FFR can influence the availability of financial liquid-
ity, inflation, and currency exchange rate. The determination of the FFR interest
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rate will be fastly responded by financial market and economic agents. Hence, the
monetary policy is needed to anticipate the fluctuation in the economy through
the money market, the capital market, and the forex market.

Vidakovic (2002) added that the primary purpose of the monetary policy in a
small open economy is to maintain the real exchange value is stable in the long-
term to stimulate the export and suppress the import. Therefore, inflation is
still kept at an acceptable level the monetary system and banking economy. The
monetary policy is designed to protect the economy of the specific country from
the uncertainty happening in the global economy. This case is essential since the
uncertainty will result in the marketer’s negative expectation. If such thing is
addressed by improper monetary policy, it will disturb financial liquidity in the
economy. Regarding this thing, Levin (2016) stated that the unexpected mon-
etary policy gives more significant impact on the short-term financial market
outcomes. The liquidity management involves planning the inflow and outflow
of funds, liquidity monitoring and the adoption of measures that would help pre-
vent or resolve insolvency of the bank (Zupanovi¢, 2014). The condition of uncer-
tainty of an economy usually occurs in the economy with high capitalisation that
is vulnerable to shocks happening in the global economy.

In the perspective of macro economy, the equilibrium of economy in the specific
country is formulated into the equation of national income equilibrium. Accord-
ing to Mankiw (2009), informing the Mundell Fleming model, the equilibrium
equation is as follow.

Y=C(Y-T)+I1(r)+G+NX(e) (1)
M/P =L({rY) )
r=r* 3)

Equation (1), (2), and (3) describe some equilibrium conditions. The first is the
equilibrium in the good market. The aggregate income (Y) is the summation of
consumption (C), investments (I), government spending (G), and net exports
(NX). The netto export has a negative relationship with the exchange value e. In
this model, the price assumed does not change so the change of exchange rate is
proportional to the real exchange rate. Second is the equilibrium in the money
market. The offer of the real money equilibrium is similar to the demand (L). The
money demand in the open economy under the flexible exchange rate system
is determined by the monetary authority. Meanwhile, the money demand has a
negative correlation with the interest rate (R) and positive relationship with the
income (Y). The notation P reflects the price rate. The money demand (M) is the
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exogenous variable controlled by the central bank. The third is the balance of
payments. This balance is influenced by the factors affecting the trade and capi-
tal scale namely, domestic income, real exchange rate, and the difference in the
interest rate where the international interest rate (r*) determines the interest rate
in the economy. The three equations in that national income equilibrium show
that macro economy is vulnerable to dynamic happenings in the economy. The
economic crisis occurring in other countries can quickly influence the condi-
tion of the economy between countries. In this case, the work of export, import,
capital flow, and the interest rate can be disturbed as the result of instability of
the economy.

Numerous researches have been conducted in analysing the effect of monetary
policy and volatility of the FFR interest rate to the economic stability of the spe-
cific country. Bluedorn and Bowdler (2006) in their study concluded that the FFR
interest rate that is independent and unpredicted more dramatically influences
the U.S. exchange rate with G-6 countries and the interest rate in G-6 countries
than the influence given by the actual FFR. Besides, the output of G-6 countries
and the price rate also respond to the change of FFR interest rate that is inde-
pendent and unpredicted.

Chandan and Rajat (2017) in their study concluded that monetary policy can
affect output, exchange rate, and inflation. In this case, price and exchange rate
increase initially in response to a contractionary policy shock. Meanwhile, Kon-
tonikos et al (2016) in their research concluded that there is a negative response in
the obligation fluctuation happening in the FFR interest rate in America.

In the case that occurred in Pakistan, the research conducted by Nizamani et al
(2016) showed that the effectiveness of monetary policy was limited in stabilising
the domestic variable. In this case, the mechanism of monetary policy through
the interest rate was only effective in the short-term. Meanwhile, the credit gives
effect on the stability of domestic price in both short and long-term. This finding
can ensure the State Bank of Pakistan to prioritise the mechanism through the
interest rate in controlling inflation and utilising credit to increase the long-term
output.

The research conducted by Vinayagathasan (2013) identified the indicator of a
monetary policy that thoroughly explains the mechanism of transmission of
monetary policy of Sri Lanka. This research also predicted the fluctuation com-
ing from the foreign monetary policy and the oil price influencing the variable of
the domestic macro economy. The empirical finding showed that the fluctuation
of interest rate have a significant role in explaining the monetary policy trans-
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mission mechanism. Second, targeting of the reserve money was a better strategy
for the domestic economy. The third, the fluctuation of foreign monetary policy
and the fluctuation of the oil price seem not to influence the domestic economy.

The research results provide the global conclusion that the monetary policy holds
an essential role to anticipate any fluctuations happening in the economy. The
volatility occurring in the FFR interest rate can impact on the instability of the
macro economy of specific country. As the effort of anticipation and recovery
in the economy, the instrument of monetary policy can be chosen by the faced
problem. In this case, the interest rate is the instrument having the short-term
orientation to create and expand the financial liquidity in the economy.

3. Research Method

The data used is the secondary data in the period of the third quarter of 2005
to the first quarter of 2017. The data of FFR interest rate were obtained from the
report published by the Federal Reserve Data (FRED). The data of interest rate
of BI and IDR/US$ exchange rate were attained from the Indonesian Economic
and Financial Statistics published by the Bank Indonesia. Meanwhile, the data
on Consumer Price Index (CPI) and Gross Domestic Product (GDP) were gained
from the report published by the Central Bureau of Statistics.

Meanwhile, the methods of data analysis employed in this study are:

a. The data stationarity test; this test was conducted to test whether the data used
have the unit root or not by using Augmented Dickey-Fuller test (ADF test) with
the following equation.

m
Ay, =(p-Dyq +o ZA)’t—i +u, @)

i=1
b. SVAR test; this test is the part of VAR system extricated and used as the pre-
dicting model. According to Nezky (2013), the stable model of SVAR will influ-
ence the validity of the result of Impulse Response Function (IRF) test and Vari-
ance Decomposition (VD) test.

The SVAR method was selected when doing ADF test; the result was that the
data was stationary in the level that it is called SVAR model for the level. Besides,
if the data are not stationary in the level, the difference is then made so that the
data become stationery at the first difference level (1), so SVAR model with the
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different model can be used. The specification of SVAR model that was used is as
follows (Nezky, 2013).

AX = A(L)X,, + Bet (5)

Explanation: Xt is the vector with six variables used (FFR, Bl RATE, Money Sup-
ply (M2), Exchange Rate (ER), GDP, CPI); A, is the intercept vector between vari-
ables (nx 1); An (L) is the coefficient matrix with the operator of lag L (n x n); ¢, is
the vector of disturbance variable (n x 1); and B is the matrix with diagonal, not
zero. SVAR was used since this test provides the appropriate framework to check
the fluctuation transmission. The research can identify the relevant fluctuation
and describe the response of the system to the fluctuation by analysing impulse
response function and its variance decomposition (Desroches, 2004).

c. Determination of lag was carried out by using Lag Order Selection Criteria test
so that the estimation result can reflect the real condition.

d. Impulse Response Function (IRF)

Impulse response function represents the mechanisms through which shock
spread over time. Besides, that impulse response functions can be interpreted as
the impact that a shock in one variable has on another variable. The IRF is used
to evaluate the effectiveness of a policy change, say increasing rediscount rate
(Lung Lin, 2006).

e. Variance Decomposition (VD)

Based on Boonyanam (2014) variance decomposition shows the fraction of the
h-step ahead forecast error in yi,t attributed to its own innovations (ei,t) and in-
novations in other variable (gj,t), which imply the relative importance of each
innovation in affecting the forecast error of variables in the VAR or VECM.

4, Result and Discussion

4.1 Stationarity Test

The results of The Augmented Dicky Fuller (ADF) test indicate that the variables
used in this research are not stationed in the level degree. Table 1 shows that the
variables of FFR, M2, Exchange, GDP, and CPI have the unit root proven by the
probability value which is more than 5 percent (p > 0.05) or ADF t-statistic value
is smaller than mac Kinnon critical value at level 5 percent.
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Table 1. Augmented Dickey-FullerTest

Variable Level 1st Difference

t-statistic  critical value Prob* t-statistic  critical value Prob*
FFR -0415642 -3.510740 0.9840 -3.678665 -3.513075 0.0342
Bl Rate -4.269085 -3.513075 0.0078 -4.488232 -3.515523 0.0044
M2 -0488308 -3.510740 0.9807 -7.210473 -3.513075 0.0000
Exchange -2.391880 -3.513075 0.3787 -5.198483 -3.515523 0.0006
GDP -2.964274 -3.518090 0.1538 -58.86640 -3.518090 0.0000
CPI -2482974 -3.510740 0.3347 -5.800131 -3.513075 0.0001

The existence of unit root in some variables used will impact on the less good
model that will be estimated. Hence, to obtain the stationer result, the data differ-
entiation should be done. Table 1 is the result of differentiation showing that the
six variables that have been stationer or free from the unit root. The probability
value of each variable is less than 5 percent significance (p < 0,05) and the value
of ADF t-statistic result is more significant than the Mac Kinnon critical value at
the 5 percent value.

4.2, Lag Determination

Lag determination used is Lag Order Selection Criteria, by seeing the value from
the sequentially modified LR test statistic (each test at 5% level), Final prediction
error (FPE), Akaike information criterion (AIC), Schwarz information criterion
(SC), and Hannan-Quinn information criterion (HQ) resulted in each estima-
tion done with the different lag. The optimal la is shown in the smallest value of
every criterion.

Table 2. Lag Order Selection Criteria

Lag LogL LR FPE AlC SC HQ
0 -138.0627 NA 3.27e-05 6.700589 6.946337 6.791213
1 193.4993 555.1735 3.57e-1 -7.046479 -5.326237 -6.412107
2 2551592 86.03712 1.20e-11 -8.239964  -5.045229 -7.061845
3 360.8606 1179922 6.15e-13 -11.48189 -6.812658* -9.760019
4 412.5490 43.27407 543e-13* -12.21158%  -6.067861  -9.945968%

Table 2 recommends lag 3 and lag 4 as the alternative of optimal lag. This case
is shown by the smallest value of LR and SC in lag 3 while the smallest value of
FPE, AIC, and HQ was obtained in lag 4. To gain the result that only refers to one
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choice of lag, the comparison of adjusted R Squared value was done in the result
of Vector Autoregressive (VAR) in the following lag 3 and lag 4.

Table 3. Lag and Adjust. R Squared

Adjust. R Squared
Lag3 0.981661 0.947760 0.999547 0963307 0.963932
Lag 4 0989666 0.929090 0.999636 0971992 0.968843

Table 3 shows the result optimal lag from the highest Adjust. R Squared value.
The comparison oh both lag values indicate that the Adjusted. R Squared value in
lag 4 is higher than that of lag 3. It can be concluded that the optimal lag in this
research is using lag 4.

d. Structural Vector Auto-Regressive (SVAR) Test

The results of SVAR test are explained in some following equations:

@eB[RATE = -0.087880*@CFFR + 0372636*@uB1RATE (6)

@enp = -0.001856*@erer  0.000868* @egirazs + 0.007991*@uyp @)
@eEXCHANGE = -0.058879*@CFFR + 0025143*@6BIRATE + 0779938*@UM2 + 0-021472*@uEXCHANGE (8)

@eGDP = 0.521 107*@6FFR - 0155092*@6BIRATE 2322470*@UM2 + 2-563432*@6EXCHANGE
+0.381120.*@ucpe )

@ecp[ = -0.096678*@6FFR - 0'042754*@6BIRATE + 0170705*@11]\/[2 +
0-820795*@6EXCHANGE' 0007744*@6(;])]) + 0042628*@UCPI (10)

The equations above show that the FFR variable significantly influences the ex-
change rate (Exchange) and the CPI, but it does not significantly affect the Bl rate,
money supply (M2), and GDP. Similarly, the BI rate variable only significantly
influences the exchange rate and CP]I, but it does not significantly influence M2
and GDP. These significance levels were based on the resulted probability that
was less than 5 % (p < 0.05).

The estimation result of SVAR above explains that the FFR interest rate does not
significantly influence the interest rate of the Bank Indonesia (BI rate). This case
is because of many factors considered internally and externally in the determina-
tion of monetary policy primarily through the interest rate (BI rate). The absence

Bereitgestellt von Wageningen University and Research | Library | Heruntergeladen 24.02.20 08:30 UTC



Interest Rate Volatility of the Federal Funds Rate: Response of the Bank Indonesia and its Impact on the...

of the external variable effect indicates that the monetary policy is specified to
keep the domestic stability that is the stability of the exchange rate and prices.

This case refers to Article 7 verse (1) of the Act Of The Republic Of Indonesia
Number 3 Of 2004 stating that the final purpose of monetary policy is reaching
and maintaining the stable value of Rupiah. According to the Bank Indonesia
(2017) there are two aspects of the stability of Rupiah, namely, the stability of
currency to the good and service represented by the inflation development and
the stability of the currency of the other country represented by the change of
the exchange rate of Rupiah to the currency of the other country. In this case, it
does not mean that the FFR interest rate is ignored in determining the BI rate.
As long as the prediction of influence of FFR fluctuations to the internal stability
can be still minimised, the change of the FFR will not significantly influence the
determination of the BI rate; furthermore, during the period of research, the FFR
was constant at the range of zero percent.

Chandan and Rajat (2017) in their study concluded that the monetary shocks
affect output, inflation and exchange rate. The monetary shock that is represent-
ed by the change of the FFR interest rate becomes the warning for the global
economy to adapt to the happening dynamic soon (Kalivitis and Skotida, 2008).
The change of the FFR interest rate will be responded by the economic actors in
the international money market so that it results in the capital flow and people’s
purchasing power.

Subsequently, when the exchange rate of domestic currency is depreciated, the
price of the goods imported from the other country will increase. This case will
cause the high economic cost for the importers. The high economic cost will be
reflected in the prices of a domestic commodity that tend to increase. The results
of this research also support the finding of the research conducted by Kalivitis
and Skotida (2008) that the monetary shocks policy done by United States impact
on the flow of the currency exchange rate. The effect faced by the developed coun-
tries is the delayed overshooting in some tested currency (sterling/yen, yen/mark,
and mark/sterling). This case indicates that basically, the response of the policy of
the Fed through the FFR instrument closely relates to the currency exchange rate
between countries. In the country with a more open economy, the forex market
actors are getting faster so that it influences the currency exchange rate. There-
fore, the intervention of central bank is necessary to ensure that the currency
exchange rate is not excessively overvalued and undervalue.
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4.3. Impulse Response Function Test

The IRF test uses Structural Decomposition method to see the response of the BI
rate, the number of money supply (M2), exchange rate, GDP growth, and CPI to
the value change of the FFR. In Figures 1, 2 and 3 showing the IRF test results, the
centre line is the response of one variable to the other variables. Meanwhile, two
lines which are above and under the centre line are the limit of two standard er-
rors. The IRF test result of each variable is described as figure below (the complete
table contains of IRF test results can be seen in attachment).

Figure 1: Response of Bl Rate to FFR In the first period, BI rate responded
the change of the FFR value with -0.01
4 point basis. Subsequently, the response

of BI rate tended to increase, but in
2 /\/\ some specific periods, it still fluctuated.

NN ———| The lowest response happened in the

T S 3" period with -0.04 point basis, and
-2 the highest response occurred in the
7 period that was 0.12 point basis. The

A e o e equilibrium condition happened in the

4™ period where the value of BI rate re-
sponded with 0.005 point basis to the
FFR or approached the equilibrium line. In the 15" to 20'™ periods, the response
of Bl rate changed to negative reaching -0.02 point basis at the end of the period.

The value of BI rate responded the FFR interest rate below ten percent in twenty
periods after the change of FFR value. This was because the FFR is not the only
indicator used in determining the BI rate. Moreover, BI rate is also important to
keep the domestic stability. The response to FFR interest rate is generally used to

maintain the capital flow entering and

Figure 2: Response of M2 to FFR leaving the country; this case relates to
the international cooperation of both
oo countries. This result is in line with

Mundell-Fleming theory in Mankiw
(2009) that principally states that In-
0044 donesia is a country involved in the
000dL= world economic activity in the world
ool / \\/f\_/\ trade and financial market and thus

the interest rate of Indonesia is more
B o or less influenced by the world interest
rate (FFR).

008

Bereitgestellt von Wageningen University and Research | Library | Heruntergeladen 24.02.20 08:30 UTC



Interest Rate Volatility of the Federal Funds Rate: Response of the Bank Indonesia and its Impact on the...

In the first period, the number of money supply (M2) responded the change of
FFR value of -0.0003 point-based. This negative response only happened in the
first period. After that, M2 fluctuated, but it was still in positive value until the
last period of the research. The highest response occurred in the third period that
was 0.005 point-base. Subsequently, M2 continually moved to the equilibrium
condition happening in the 20" period where M2 responded with 0.0003 point-
based to FFR, or it approached the equilibrium line.

During the period of the research, Figure 3:Response of Exchange Rate to FFR
M2 responded to the change of FFR
in the very small amount that was in 3
the range of below 5 percent. This case .

shows that FFR change does not signif- ;| -
icantly influence M2, but also through w0l LA\ /\_’\

transmission from the change of inter- ' 7 \/

. 014 —
nal monetary policy (BI rate). Theo-
retically, the main target of the deter- ]

Bt

mination of interest rate is to influence
the amountof the money supply.

In the first period after the change of FFR value, the Rupiah responded with -0.01
point basis, and it was the lowest response during the observation. This negative
response occurred until the second period. In the third period of IRF, the ex-
change rate showed the positive value namely 0.006 point basis (currency depre-
ciation), but it was back to negative until the fifth period which was -0.005 point
basis. In the next period, it positively responded until the 20™ period that gave
highest response which was 0.0003 point basis. The highest response happened in
the eighth period, 0.013 point basis. This positive value indicates that the Rupiah
still depreciates to the USD as the result of the FFR change.

In the short-term, the Rupiah negatively responded (appreciation); this case hap-
pened since the change of FFR indicates the economic condition of the United
States is being disturbed is that the value change is an effort of the monetary
authority to reduce the happening shocks. Instability of the economic condition
of the USA will result in the high number of capital outflow. The investor tends to
choose the emerging market country since it is regarded more secure and it will
give high return. The bigger the capital flow entering the country, it will result
in appreciation to the Rupiah. However, this case is not applied in the long-term
where the Rupiah positively responded (currency depreciation) to FFR change.
The high value of the FFR will attract the investors back to investing their capital
in the USA so that the capital outflow can be redrawn, including the internal
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(domestic) capital. This case becomes one of the factors causing long-term depre-
ciation of the Rupiah.

Theoretically, the influence of the FFR
Figure 4: Response of GDP Rate to FFR value change on the domestic variable
cannot occur directly. This influence
happens through the transmission
N ways; one of them is through the Bl rate.

N \/\» \/\—\/\__\N This result is also in line with the theo-

ry of the International Fisher Effect in
oA A A\ Khawaga et al (2013), where the theory

-1 explains that the difference of interest
-2 of two countries closely relates to the
-3 expectation of exchange rate change of

both countries. Thus, the Fisher effect
validity may depend on the exchange
rate regime (Bayat et al, 2018).

In the first period, GDP positively responded the change of FFR value that was
0.06 point basis. In the second period, the response changed to negative which
was -0.1 point basis, and it was the lowest response to the observation. Subse-
quently, GDP positively and negatively fluctuated until 20" period. The highest
response happened in the fifth period after the change of FFR value which was
0.07 point basis. The response of GDP approached the equilibrium line in some
periods namely 9" and 13" periods that was 0.03 point basis.

Nizamani et al (2016) explained that the slow growth in the developing state
would force the IMF to decrease the global growth outlook. The fluctuation that
always happens in the global economy causes the contraction in the range of
business cycle. A developing country's dependency on the international trade
makes it vulnerable to the global fluctuation. As the result of the global economic
imbalance, the decision of developed countries can influence the economic activ-
ity of the developing country. In line with the available theory and the previous
explanation, the effect of the FFR value change to GDP can occur through the
BI rate that becomes the transmission way. In the short term, GDP negatively
responding to the value change is happening to the FFR. Meanwhile, the middle-
term response shows the result that is contra with the existing theory that GDP
positively responded the FFR value change. This case is because the single target
of the monetary policy in Indonesia is price stability.
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In the first period, after the change of value, the value of CPI was -0.02 point
basis, and it was the lowest response during the observation. This negative trend
occurred until the second period that

was -0.002 point basis. In the third Figure 5:Response of CPIto FFR

period, the CPI positively responded
0.02 point basis, and it was the highest 06
response. Subsequently, the CPI con-
tinually and positively responded until ~ , |
the 6™ period which was 0.0001 point /\\

basis. In the 7 period, the CPI nega- " 7 \\//x\;—’
tively responded with -0.008 point

basis. In the next period, the CPI still 04
moved to the equilibrium line in the %y T o
17" period that was 0.0004 point basis.

4.4, Variance Decomposition Test

The results of Variance Decomposition (VD) analysis explain the role of each
variable to the other variables to know which variable contributes more to ex-
plaining the change of specific variable in the economy. The explanation of VD
test result is explained as well.

Table 4. Variance Decomposition of Bl Rate

Variance Decomposition of BIRATE:

Period SE FFR BIRATE M2 EXCHANGE GDP CPI

1 0372969 0178793  99.82121  0.000000  0.000000  0.000000  0.000000
5 1.060739  0.641371 93.07122 0465862 2.105410 3.047511  0.668624
10 1118678  3.303522  87.58137 1.102181 2723999  3.351263 1.937669
15 1139403 3345654  86.72183  1.4/0382 2.873811 3303623  2.284697
20 1144453  36181/6  86.16569 1497571 3.096355  3.281673  2.340535

In the first period, the BI rate contributed in forming the variable which was 99.8
percent, and it decreased until the 20" period to 86.1 percent. The FFR contrib-
uted to the Bl rate in the first period which was 0.17 percent; it increased to 86.1%
until the 20" period. The FFR contributed to the BI rate in the first period which
was 0.17 percent; it increased 0.44 percent in the second period and still increased
until the 20" period, reaching 3.6 percent. Subsequently, M2 contributed in the
second period with the value of 0.01 percent, and it still increased 1.49 percent
until the 20" period. The exchange rate contributed 0.2 percent since the second
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period, 2.1 percent in the 5" period, and 3 percent in the 20" period. GDP con-
tributed 0.8 percent in the second period, and it still increased 3.2 percent until
the second period. Finally, the CPI contributed 0.8 percent to the BI rate in the
second period, and then it decreased 0.6 percent in the 5" period and it increased
2.3 percent again until 20" period.

Caceres et al (2016) explained that the shocks of a monetary policy strongly im-
pact on the condition of the global economy that will give effect to the condition
of the domestic economy in the small open economy. If the central bank follows
the rule of independent policy, it will soon customize the domestic rate as long
as inflation prospect and domestic output are influenced by the condition in the
foreign country. The FFR, the BI rate, and the exchange rate theoretically corre-
late with each other. According to the Mundell-Fleming model, as a country with
an open economy, the interest rate in Indonesia will be influenced by the world
interest rate (Mankiw, 2009). Besides, the International Fisher Effect model also
states that the difference in the interest rate of two countries can be used to pre-
dict the change of future exchange rate (Khawaga et al, 2013). As a country that
cooperates with the USA, the BI rate will be very influential on the FFR. This case
is an attempt to maintain the internal stability regarding the activity of trade and
capital transactions between two countries, and it will impact the exchange rate
and the advance in the real sector (GDP). The great contribution of CPI in the
long-term generally caused by the price stability is the main purpose of monetary
policy determination in Indonesia which is inflation targeting.

Table 5. Variance Decomposition of M2

Variance Decomposition of M2:

Period SE FFR BIRATE M2 EXCHANGE GDP CPI

1 0.008004  0.159191 0163435 9967737  0.000000  0.000000  0.000000
5 0.020900  11.33621 6461575 2407860  40.62797 1498982 1599666
10 0.029498  13.59089  8.205510 15.31621 41.73777 3901615 17.24800
15 0.035953 10.01426  12.04950 11.69110 44.87178 5563746  15.80962
20 0.042061 7400584  15.32669  10.22551 45.02141 5.892669 16.13313

The variable of M2 contributed 99.6 percent in the first period; it decreased to
62% in the second period, and it continually reduced 10 percent until the end of
the period. FFR contributed 0.15 percent to M2 in the first period; it increased 12
percent in the second period; it then decreased to 11.3 percent in the 5" period,
and it still fluctuated 7.4 percent until the 10" period. The BI rate contributed 0.16
percent in the first period; it increased 9 percent in the 2" period and decreased
8.2 percent until the 10" period, and it continually increased 15.3 percent until
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the 20" period. The exchange rate contributed 6 percent since the second period,
and it continually and drastically increased to 45 percent at the end of the period.
GDP contributed 0.002 percent in the 2™ period, and it continually increased
5.8 percent in the 20" period. The CPI also contributed 10.6 percent since the 2™
period; by the 4™ period increase was 19%. Moreover, it continually fluctuated 16
percent until 20" period. In this case, the CPI has the second big contribution to
M2, after the exchange rate.

Table 6. Variance Decomposition of Exchange Rate

Variance Decomposition of EXCHANGE:

Period SE FFR BIRATE M2 EXCHANGE GDP CPI

1 0026622 1773644 1172728 5480688  65.05559  0.000000  0.000000
5 0.057970 7547193 4449308 4517568 3439583  6.842907  2.203421
10 0.070953 1525602  41.26385  8.168567 27.34552 5310316 2.655731
15 0.077768 1560884 4561392 7418685 2292528 4583573 3.849705
20 0.081317 1436315 4728640  6.882500  23.09132 4.365171 4.011465

During the observation period, the contribution of the exchange rate was more
dominant to the variable that was 65 percent in the first period, and it tended to
reduce 23 percent until the last period. After that, the FFR greatly contributed
17.7 percent and decreased 7.5 percent until the 5% period and increased 14.3
percent until the 20" period. The BI rate contributed 11.7 percent in the first
period and still increased 47.2 percent until the 20" period. M2 also contributed
5.4 percent in the first period, but subsequently, the value continually fluctuated
and reached 6.8 percent at the end of the period. The GDP growth contributed
1.8 percent since the 2" period and increased 5.3 percent in the 10 period. The
period after it still decreased, going down to 4.3 percent at the end of the period.
Lastly, the CPI also contributed 0.54 percent since the 2™ period and increased
afterwards 4 percent in the 20" period.

According to the monetary theory after a shock of monetary policy, the output,
price, and money demand are expected decrease while the exchange rate and the
interest rate will increase. Money and exchange rate must react more quickly to
the shock while the price tends to respond more slowly. This mechanism is based
on the assumption that the monetary authority used the number of liquidity in
the economy to control the interest and stimulate investment and the other com-
ponents from the aggregate demand (Salmanov et al, 2016).
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Table 7. Variance Decomposition of GDP

Variance Decomposition of GDP:

Period SE FFR BIRATE M2 EXCHANGE GDP CPI

1 0.392481 2998513  0.736006  0.004329 1966839  94.29431  0.000000
5 0717253 4.814215 3509912 2726995 11.79576 7549538  1.657737
10 0998349 3567860  5.516581 311371 10.69461 73.06429  4.042946
15 1170588  2.804596  4.875734 2982595 11.27350 73.78644  4.277129
20 1.328858 2407966  4.681800  2.860151 12.37095 72.78482  4.894308

The most significant contribution that formed GDP was the variable which was
94.2 percent in the initial period and decreased to 72.7 percent at the end of the
period. The FFR contributed 2.9 percent in the first period, and it continually
increased 4.8 percent in the 5 period. At the end of the period, the contribution
decreased 2.4 percent. Subsequently, the BI rate contributed 0.73 percent in the
first period, and it continually increased to 4.6 percent in the 20" period. M2
contributed 0.04 percent in the first period, and it increased 2.8 percent at the end
of the period. The exchange rate contributed 1.9 percent in the early period and
increased to 12.3 percent in the 20" period. The contribution of CPI since the 2"
period was 0.0002 percent and it continually increased during the observation
period with the last period value of 4.8 percent.

Theoretically, it has been explained in Taylor Rule model that stabilising the in-
flation and output gap can be done through the optimal monetary policy (Wood-
ford, 2001). If the GDP growth is below the determined rate, the interest rate
will be decreased so that the investment and consumption enhance and finally
strengthen the output.

Table 8. Variance Decomposition of CPI

Variance Decomposition of LCPI:

Period SE FFR BIRATE M2 EXCHANGE GDP CPI

1 0.054539 2260819 2431303 1411527 1044290 2016005  61.09007
5 0.087539 2317015  30.19564  5.770045 7994508  2.657501 30.21215
10 0.099210 1917987 3813283 4601628  6.601309 2949897  28.53447
15 0.102613 18.61536  39.04686  4.769990 7264808  3.013542 2728944
20 0.104705 17.88247  41.02976 ~ 4589777 7087684  3.070746  26.33956

The CPI gave the most significant contribution in forming the value of the vari-
able that was 61 percent in the first period and it decreased to 26.3 percent at the
end of the period. The FFR contributed 22.6 percent in the first period, and it
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decreased to 17.8 percent in the 20" period. The contribution of BI rate was small
enough in the early period, 2.4 percent, and then it became consistent until 41
percent at the end of the period. LM2 contributed 1.4 percent in the first period,
after that it continually upgraded and remained consistent at 4 percent value un-
til the last period. The exchange rate contributed 10.4 percent in the first period,
but after that it degraded until 7 percent at the end of the period. Ultimately, GDP
growth contributed 2 percent in the early period, and it was consistent with 3
percent value until the 20" period.

The role of a price index (CPI) in the economy is very significant. This case is
because when the monetary authority attempts to suppress inflation, the eco-
nomic growth will decrease. Therefore, keeping GDP value at the specific range
will significantly influence the stability of price rate. Besides, Taylor Rule model
by Fernandez and Nikolsko-Rzhevskyy (2007) also explained that when the en-
hancement of CPI is more than the target, the interest rate will be upgraded so
that it will reduce the investment and consumption. As a result, the aggregate
demand will decrease and the economy will be back to its equilibrium condition.

5. Summary and Recommendation

The result of the IRF test showed that the BI rate, M2, the exchange rate, GDP,
and CPI positively and negatively responded the change of the FFR value during
the observation period. The balance condition of the BI rate, money supply, and
the exchange rate is reached in the long-term while GDP and CPI are reached
in the middle-term. However, in the long-term (at the end of the period) the re-
sponse of each variable approached the equilibrium condition. Theoretically, the
response of money supply, the exchange rate of the currency, GDP, and CPI might
happen in transmission way, namely the BI rate. This unstable result showed that
the interest rate is only effective to a domestic variable in specific time.

Meanwhile, the result of VD test indicates that short-term GDP mostly influ-
enced the variations of the BI rate while in the long-term it was influenced by the
FFR. The variation of the money supply was dominantly caused by the exchange
rate in the significant percentage as well. Moreover, the variation of the exchange
rate in the short term was greatly influenced by the FFR, while in the middle
and long term it was influenced by the BI rate. Meanwhile, the variation of GDP
was mostly influenced by the exchange rate during the research period than the
other variable. Finally, the variation of the CPI in the short-term was dominantly
caused by the FFR, while in the middle and long terms it was influenced by the
BI rate.
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The conclusion of this research implies that the effect of FFR change may cause
instability of the Indonesian economy. The Bank Indonesia as the monetary au-
thority is expected to be more responsive to change of world monetary policy
primarily through the flow of interest rate. The effectiveness of monetary policy
depends on the monetary policymaker's ability to accurately assess the impact
of monetary policy on the stability of prices and economic activity. The prin-
ciple of caution should accompany this responsive attitude. This is because the
interest rate can determine the number of capital outflow in Indonesia, influence
the amount of the money supply so that the Rupiah is becomes susceptible to
depreciation and finally give effect on the economic condition holistically. After
that, the Ministry of Trade is expected to support the recovery of production
and service performance to be able to compete globally because the fluency of
the production flow within the country will influence the economic growth and
price rate. The favourable economic conditions will be able to attract investors to
invest their capital in the real sector in Indonesia; this will ultimately also impact
the Rupiah exchange rate.
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