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ABSTRACT

This study develops macroeconomic models that involves the output gap, the level of prices, interest rates, exchange rates, current account, foreign
direct investment and portfolio investment. The modeling adapts to the characteristics of the data, the perspective of a new macroeconomic theories
that are relevant to the conditions in Indonesia, and the appropriate methodology used structural cointegrating vector autoregression. The test results
indicate the presence of four significant cointegrations and affect change in macroeconomic variables that are endogenous. The four cointegrations
are output gap, price, interest rates and exchange rates cointegration. The long-term relationships indicate that exchange rates cointegrated against the
output gap, price, interest rate on the one hand and cointegrated by the interest rate, current account and foreign direct investment on the other. The
exchange rate has a relationship with key macroeconomic variables in Indonesia. Taking into account the increasing globalization of economic and
financial, policy of inflation targeting in Indonesia should be consistent in giving more attention to exchange rates and financial markets.
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1. INTRODUCTION

In globalization, the issue of the exchange rate becomes the
attention of researchers and policy makers. Interconnection via
the exchange rate channel is becoming more important in addition
to the current account channel in an open economy. Openness of
economy is marked by increasing dynamic mobility of foreign
capital will further increase the interconnection between the
exchange rate and foreign investment with macroeconomic
variables such as the level of the output, interest rates, inflation, and
current account. In the context of inflation targeting policy, the role
of the exchange rate is the key in the design of monetary policy to
the open economy. Recently, exchange rate is still being debated
in the monetary policy, for example, in Taylor (2001). Studies
through the development of macroeconomic models in the context
of'an open economy based on the new macroeconomic perspective
become an alternative to the researchers debates. Macroeconomic
models are more likely describe the interconnections and
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interdependencies between variables as the impact of risk and
uncertainty of globalization. Consequently economic policy,
especially monetary policy will emphasize forward looking and
looking important role in macro-economic shock.

In studies using time series, there are still a lot of researches
in Indonesia that do not investigate the cointegration based on
economic theory in the model, except models with the approach
of error correction model (ECM) and vector ECM (VECM).
Theoretical approach used mostly pays less attention to micro-
economic aspects. Cointegration needs to be investigated when
most of the macroeconomic variables have a stochastic trend in
time series analysis. Cointegration becomes an important trait in
contemporary time series analysis. Cointegration approach is also
associated with the need to analyze the short-term and long-term
impact to the economy. Short-term economic fluctuations deeply
considering the role of shock and its association with long-term
relationships of macroeconomic variables, associated with this
study need to be carried out. In the context of an open economy,
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the role of shock is more important along with the increasing
relations between macroeconomic variables. The relationships
between macroeconomic variables in the economy increasingly
becomes a concern, especially in connection with monetary
policy focused on inflation targeting as the perspective of a New
Consensus Macroeconomics (NCM).

In the context of the current economic and financial globalization,
it requires empirical study basing on the principles of the New
Neoclassical Synthesis (NNS) and NCM in the development of
macroeconomics models in Indonesia. It requires the adjustment
of existing predecessor studies based on the same scope of topic
or study, in terms of the theoretical approach, the methodology and
the selection and measurement of variables. This is carried out and
adjusted to focus the necessary research. The study with the model
describing multi long-term relationship based on the theory needs
to involve it in the effect on endogenous variables individually.
The model is a model that describes the interdependence and
interconnection of macroeconomic variables in Indonesia in the
economic and financial globalization as a consequence of the
current open economy.

The key variables in this problem is the exchange rate, foreign
direct investment and portfolio investment because all three have a
significant relationship with the main variables of macroeconomic;
they are output gap, prices and interest rates, as well as the crucial
variable of the current account.

The use of time series model is not appropriate before testing
the cointegration. If the data have a stochastic trend, it will
have implications for the inaccurate estimated short-term
change. Therefore, the test on the effect of short-term change of
predetermined variables, in this case is lag variables (as in the
estimation of time series models, such as vector autoregression
[VAR] and VECM), to the changes in variables concerned is
invalid and insignificant economically without linking to the
long-term relationship.

Estimated time series models carried out without taking into
account long-term relationship provide insignificant result of shock
impact analysis economically. It requires model approach that
establishes a restriction based on the theory to determine the long-
term relationship as anchor. In understanding the interdependence

Table 1: Variables in the model

between macroeconomic variables, the shocks of macroeconomic
variables need to be identified by the structural cointegrating VAR
(SCVAR) model to study the effect of a shock on changes in the
macroeconomic variables.

2. METHODOLOGY

2.1. Data

The data required in accordance with the kinds of variables
studied are secondary data, obtained from data published by Bank
Indonesia, the Central Bureau of Statistics, International Monetary
Fund, the OECD, the Central Bank of Indonesia’s trading partners
and other credible sources both in publications as well as through
on-line website. In accordance with the problems and objectives,
the time period of data used starts from 2001Q1 to 2013Q4.
Description of the variables are presented in Table 1.

2.2. Model

Engle and Granger (1987), Johansen (1991) and Phillips (1991)
suggest that cointegration is a possible way to solve the problem
of spurious regression with the existence of unit root variables.
Engle and Granger (1987) state that the existence of cointegration
between integrated variables (nonstationary) is prevalent to be
investigated prior to parameter estimation or hypothesis testing.
Long-term relationship that does not contain unit root, 1(0),
indicates that the basic theory supports it as suggested in Garratt
et al. (2003).

The presence of cointegration or long-term relationship based
on a theory will make analysis of short-term fluctuations and the
shock impact to be more significant. This is because changes of
short-term behavior can be compared with equilibrium (the long-
term) as anchor. However, cointegration between variables is a
very special phenomenon.

Garratt et al. (2003) suggests that the intertemporal optimization
problem faced by households and firms (as in real business cycle
or RBC models) allows a steady-state or long term relationship.
Intertemporal optimization is an element in the NNS elements
according to Goodfriend and King (1997), in addition to
rational expectation, imperfect competition, and expensive price
adjustment. In the principles of the new synthesis as the reference

Name of variable Notation Variable measurement
Output gap between domestic and world Y Gap between real output of Indonesia and rest of the world
Relative price of domestic and world Y Gap between price index of Indonesia and the world, proxied by consumer price
index with base year 2002
Relative interest rate of domestic and world r—rv (0.25 In (1+#/100) for SBI/BI rate and 0.25In (1+7¥/100) for 3-month LIBOR)
Real effective exchange rate reer Real index measured by weighted basket of currencies of the Indonesia partner
Current account ca countries
Percentage of GDP of indonesia
Foreign direct investment fdi
Portfolio investment Percentage of GDP of indonesia
pi

Percentage of GDP of indonesia

GDP: Gross domestic product
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of NNS and NCM, Woodford (2009) suggests the importance of
using observed data, model establishment emphasizes on a model
established on a theory rather than based solely on more general
relationships. Woodford also emphasizes the unity between the
inseparable micro and macro-economic aspects as a basis for
testing the short-term and long-term effect by the change in the
economy.

The idea of Arestis (2009) and Angeriz and Arestis (2007)
representing NCM, develops macro-economic models for open
economy. The relationship of variables in the model allows the
relationship of output, price, interest rate, exchange rate, and
current account cointegration. However, because cointegration is
a very special symptom, all cointegrations assumed in Arestis’s
model do not necessarily occur.

The debate on the empirical result of the curve J effect (Chee-
Wooi and Tze-Haw, 2008; Insukindro and Rahutami, 2007; Aziz,
2008; Ahmad and Yang, 2004; Baek et al., 2006; Ardalani and
Bahmani-Oskooee, 2007 and Halicioglu, 2007) encourage the
assumption that current account cointegration does not occur (not
supported by theory).

Economic theory in the model is the basis of long-term relationship
or cointegration. Basic micro theories allow the long-term
relationship. Theory or basic micro about the consumption of time
series selection and intratemporal between domestic goods and
imported goods in Gali and Monachelli (2005) and Beidas-Strom
and Poghosyan (2011) is the basis of long-term relationship in the
output cointegration to the interest rate and exchange rate, as well
as foreign direct investment (Moosa, 2002), through the transfer
of technology to support production activities.

In Arestis et al. (2010), the maximization problem faced by
suppliers who have the opportunity to change the price will
generate the relationship between inflation with the output gap
and inflation expectation. This relationship can be associated
with long-term relationship between prices and the output gap.
Meanwhile, household consumption on goods composite in which
there are imported goods allows the exchange rate pass-through
into domestic prices. This transmission underlies long-term
relationship between the output gap and the exchange rate.

The rules of monetary policy modeling the nominal interest rate
determined by inflation, output gap and real exchange rate (Taylor,
2001) on the study evaluation of Ball (1999), Svensson (2000)
and Taylor (1999) and discussed by Obstfeld and Rogoft (1995).
These are as the basis of the nominal interest rate cointegration to
the output gap, inflation and exchange rates. Taylor’s rule model
of monetary policy is also followed by Gali and Monacelli (2005),
Lubik and Schorfheide (2007), Arestis (2009a), and Beidas-Storm
and Poghosyan (2011).

Cointegration of exchange rate based on the model of Arestis
(2007) and Angeriz and Arestis (2007) as well as the mechanism
of foreign exchange market in response to demand for foreign
exchange is not only at the time of the entry of foreign direct
investment, but also at the time of the reversal of risk to the

stability of the exchange rate (Agarwal, 1997). The significance of
cointegrations is negative with error correction coefficient between
—1 and 0, indicating a correction toward equilibrium (long-term)
by endogenous variables when there is exogenous shock effect
each time period.

The research model is designed for the Indonesian economy
characterized by a small open economy with free floating exchange
rate and adopting inflation targeting, as well as emerging markets
countries with dynamic economic growth and high investment.
The model representing the characteristics consists of four main
equations representing the four blocks, namely, (1) The equation
output (representing IS curve), (2) the price equation (representing
Phillips curve, (3) the policy interest rate equation (representing
the rule of monetary policy), and (4) the exchange rate equation.

The four models are treated as cointegration equation in the
structural model. In the short term, the model expansion is
designed as a forward looking model. A forward looking model is
adisplay of the New Keynesian framework and in the perspective
of NCM based on dynamic optimization model with nominal
rigidity and imperfect competition as central elements in the new
synthesis of conveyed by Goodfriend and King (1997). As in NCM
model in the version of Arestis (2007; 2009) models, in a long-term
relationship, money is not included in the model and the money
is neutral in the long term. In the short-term dynamics, money is
treated as a residual in the model and does not have feedback in
affecting other variables.

In the macroeconomic literature, the IS curve describing the
relationship between the interest rate and output is required to
understand how monetary policy and financial market affect
the output. The changes in interest rate (r) affect the three
components of aggregate expenditure; they are consumption (C),
investment (I), and net exports (NX) (Hubbard et al., 2012. p. 309).
In the development, the output does not only have the relationship
with the interest rate (r) as in the IS curve, but other variable,
namely the exchange rate (e) also affects net exports (NX). Output
in the long term is a reflection of the strength of aggregate demand
and supply. The changing technology is the decisive factor in the
long-term output growth through the increase in productivity as
in the neoclassical growth theory. Neoclassical model argues that
economic development requires high capital investment. Long-
term growth can only be achieved through the development of
technology, capital accumulation and population growth. Foreign
direct investment can encourage economic growth when the
technology development has a consistent and permanent positive
effect. According to Neoclassical theory, foreign investment is
like domestic investment, it will increase domestic production
through the development of technology and the spillover effect
as well as capital accumulation. Investment factor supply and the
development of technology will increase the potential output that
determines the output gap occurred. As in Garratt et al. (1998), that
technological development in a small open economy is determined
by the level of world technological development.

In relation to the interest of the central bank in conducting monetary
policy, the concept of output gap is more important than the output
level because the output gap reflects economic fluctuation more
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which becomes the focus of the central bank (Hubbard et al., 2012).
The concept of output gap used in this model refers to Garratt
et al. (1998) that is the output gap between domestic and world.
The natural rate of output depends on the productivity and world
output as in the model of Gali and Monacelli (2005). The output
gap between domestic and world in this case is determined by the
flow of foreign direct investment that has an impact on technology
spillover and knowledge on domestic. The effect of foreign direct
investment to output growth is widely studied, for example in the
study of Borensztein et al. (1995; 1998), Balasubramanyam et al.
(1996), Alfaro et al. (2003) and Ray (2012).

The key relationship between inflation and monetary policy
models is represented by the inflation equation (Wickens, 2008).
According to Keynesian model, inflation is determined from the
Phillips curve. At first, Phillips curve expresses the relationship
between inflation and unemployment. Phillips curve evolves
to become the New Keynesian Phillips Curve (NKPC) where
inflation is not dependent on unemployment. The modification
of NKPC appeared is called as hybrid NKPC.

The equation system in the model built consists of the following
equations:

Y~y =0y oy (n—n")+oyreer, + o fdin, — 1" =, +,(y, —y,")

+,(p, — )+, reer, +, pi,

a>0,0,>0;0,>0 ()
p=p" =B+ By, = y)+ Byreer,

B,>0;B,>0 2

n=n" =40, =)+, (p, - p")+; reer, +, pi,

Y, <0;7,<0;v,<0;v,<0 3)
(v=»"),
) | (p-p"),
reer, =, +,(r,—r")+, ca, +, fdi, (r—rw)
reer,
ca,
Jdi,
pi,
A > 054, > 054, >0 4)
ca, =, +1(yr _yrw)+2 reer, +3 fdlt
x> 059,>0;,>0 (%)

Jdi, =y + (v, =y )+, (p, = p")+5 (r; =1,") +, reer,

8,<0;8,<0;8,<0;8,<0 6)

pi, o +l(yr _yzw)+2 (pt _p;v)+3 (’} _rtw)+4 reer,
0,<0;0,<0;¢9,<0;9,<0 (7)

v, =y, is the output gap between domestic and world, 7, — 7" is

the relative interest rate of domestic and world, reer, is real
effective exchange rate, fdi, is foreign direct investment, p, - p " is
relative price of domestic and world, ca, is the current account,
and pi, is portfolio investment.

In addition to the four main equations in a model system, there
are three other endogenous variables; they are the current account,
foreign direct investment and portfolio investment. The three
variables represent a long term relationship of external variables
reflecting domestic and global economic linkages.

Garratt et al. (2003) suggests the need for an econometric approach
in analyzing the macroeconomic model in which the variables are
interacting each other with a variety of possibilities through the
possible logic theory. SCVAR model is able to explain the short
term dynamics as in the VAR, in addition to the establishment of
long term relationship based on economic theory. The relationship
between variables is possible in the short-term as in the relationship
between variables in the long term according to the theory. Logic
theory explaining the relationship between long term variables
based on micro model and macroeconomic theories as in theory
or literature can be used to describe the relationship between
variables in the short term.

Analysis of the short-term dynamic response to the economic
shock can be carried out when there is a relationship between
variables in the long-term based on the theory through the
restriction imposed (Garratt et al., 2003). The importance of shock
as discussed in Bernanke et al. (1997) is for a better understanding
of the role of the US monetary policy after the post-war business
cycles. The understanding of the role of monetary policy leads to
an understanding of the implications of monetary policy on the
economy stabilization effect in the short term. In the perspective
of macroeconomic NNS and NCM based on the new synthesis,
it states that a shock can affect demand and supply, as well as
the importance of the role of monetary policy on the short term
economic stabilization. Garratt et al. (2003) also suggests that
the strength of intertemporal optimization approach lies in the
identification of macroeconomic disruption as a shock in the
process of emergence of tastes and technology. RBC theory states
real shock as the measurement of most fluctuations in the business
cycle. RBC theory sees fluctuations in the business cycle as an
efficient response to exogenous changes in the situation of the
real economy.

3. RESULTS AND DISCUSSION

3.1. Unit Root and Cointegration Test

Unit root test indicates that all variables have the same degree of
integration on I (1). The test is carried out by augmented Dickey-
Fuller statistical test following Garratt et al. (2003) and Jacobs
et al. (2003). The unit root test results are presented in Table 2.
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From the cointegration test using the result of trace statistic test'
in Table 3, it can be concluded that there are four cointegrations.
There are four cointegrations representing the output equation,
the price equation, the interest rate equation and the exchange
rate equation.

1 0 14.889 —-0.145 O 0.094 0
3 0.0194 1 0 -1.805 0 0 0
B 0.029 0.043 1 -0.014 0 0 0.009
0 0 11.794 1 -0.029 -0.111 0
(v=2"),
(p=p"),
(r=r"),
reer,
ca,
Jdi
pi,

The four cointegrations do not contain unit root, I(0), indicating
that the basic theory supports it as suggested in Garratt et al. (2003).
The presence of cointegration or long-term relationship based on
a theory will make the analysis of short-term fluctuations and the
impact of a shock to be more significant. This is because changes
of short-term behavior can be compared with equilibrium (the
long-term) as anchor. The four cointegrations that do not contain
unit root is the precondition of the implementation of the model
containing cointegration in SCVAR model.

Cointegration of output gap indicates the presence of a long-term
relationship between the output gap and the interest rate, exchange
rate, and foreign direct investment. Cointegration of price indicates
the presence of a long-term relationship between price and the
output gap and the exchange rate. Among the variables developed
in Phillips Curve for the open economy allow the occurrence
of cointegration in this research. Cointegration of interest rate
indicates the presence of a long-term relationship between the
interest rate and the output gap, the price level, exchange rate and
portfolio investment. According to Taylor rules, the variables in
the development of monetary policy rules, except for portfolio
investment, are cointegrated or establish a long-term relationship.
Meanwhile, the cointegration of portfolio investment in this
research indicates the relationship between the financial market
and domestic and world relative interest rate.

Cointegration of exchange rate indicates the presence of a long-
term relationship between the real effective exchange rate and
interest rate, the current account and foreign direct investment.
The long-term relationships indicate that the exchange rate is
connected to the output gap, the price, the interest rate on the one
hand and cointegrated with the interest rate, the current account
and foreign direct investment on the other. The exchange rate has
a key relationship with macroeconomic variables in Indonesia.

Cointegrations of output, price, interest rate and exchange rate are
significant in the model with a coefficient between —1 and 0 in each

1 Using JohansenCointegration test
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Table 2: Unit root test

Variable ADF test
With intercept With intercept and
trend

t-statistics P t-statistics P
v —0.603 0.861 -1.613 0.773
AG—™) -2.907 0.052
pp” -2.049 0.266 -1.736 0.721
A(p—p») =7.005 0.000
r—rv —2.558 0.109 —2.625 0.271
A(r—r") —4.254 0.002
reer —2.578 0.104 —2.264 0.445
Areer —7.637 0.000
ca —2.231 0.198 -2.611 0.278
Aca —9.547 0.000
fdi -2.096 0.247 —2.546 0.306
Afdi -9.892 0.000
pi -2.600 0.101 —2.682 0.248
Api -8.415 0.000

Testing with maximum 10 lags. Probability based on one-tail P value of
MacKinnon (1996), All variables are stationary at first differences, I(1) with a=5%
except A(y—y") with a=10%. ADF: Augmented Dickey-Fuller

Table 3: The result of cointegration test

H, H, Trace statistic Critical value 0.05 P

=0 =1 182.326* 125.615 0.000
r<l =2 128.866* 95.754 0.000
<2 =3 84.968* 69.819 0.002
<3 =4 54.438* 47.856 0.011
<4 =5 29.537 29.797 0.054
<5 =6 13.178 15.495 0.108
<6 =1 0.901 3.841 0.343

*Significant at the critical value of 0.05, indicating 4 cointegration equations,
Source: Bank Indonesia, Central Statistic Agency, International Monetary Fund, and
Bank for international Settlements, processed

equation. Cointegration of output has significant effect on the output
gap equation with a coefficient of —0.676. Cointegration of price has
a significant effect on the output gap with a coefficient of —0.813.
Cointegration of interest rate has a significant effect on the output
gap with a coefficient of —0.995. Cointegration of exchange rate has
a significant effect on the output gap and the exchange rate with a
coefficient of —0.306 and —0.596, respectively. The output gap adjusts
back to its equilibrium, or the equilibrium of interest rate and the
equilibrium of exchange rate. Exchange rate variable adjusts back to
the equilibrium of price and its equilibrium. Meanwhile, behavioral
variables, such as the current account, foreign direct investment
and portfolio investment will likely not reach the equilibrium and
the implications will be difficult to predict when there is an external
shock compared to the relatively manageable variables that are the
level of output, price, interest rate and exchange rate.

3.2. Result of SCVAR Model Estimation

The result indicates that the macroeconomic variables individually
can be affected by the equilibrium (long-term) of the other
variables in addition to the variable itself. The results of SCVAR
model estimation are presented in Table 4. This result differs from
Rahutami (2007), Sugeng (2012) and Suhartoko (2013) who found
the effect of equilibrium (long term) on the variables themselves.

In the short-term, inflation (relative to the domestic and world) and
the current account changes have significant effect on the growth of
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Table 4: Summary of result of SCVAR model
Variable Sign of the significant estimated parameters of

endogenous variables in the model

E1r-1 A=) ()
2oy Areer (—)
Sa AG) ()
§4;_1 AG—Y) (5)
Areer (—)
A, A" ()
Aca (-)
Api (+)
Alp—p"),, AG—™) ()
Adi (+)
A(r—r‘”)H A(r—r") (+)
Areer (—)
Afdi (-)
Areer, | Alp—p™) ()
Afdi (+)
Aca,_, A=) ()
Ap—p™) ()
Afdi, Alp—p™) ()
Areer (—)
Api ()
Api Afdi (-)
Average R* 0.546
Average R? 0394

SCVAR: Structural cointegrating vector autoregression

the domestic and world output gap. Inflation has a positive effect,
while the current account has a negative effect on the growth of the
output gap. If domestic inflation is higher than the world inflation,
it will increase the output gap, while the improvement of current
account will reduce the output gap. Relatively high inflation will
reduce the growth of domestic output due to weak demand caused
by high inflation.

The characteristics of economic growth in Indonesia indicate
that demand factor plays a major role in the short-term output
fluctuations. The magnitude and trend of the current account
deficit in Indonesia also contributes significantly to slow down the
growth of output. This means that the current account contributes
significantly to the growth of the domestic economy. Openness
and globalization will provide unfavorable effect for Indonesia
when there is an imbalance in the current account.

In the short term, the exchange rate, current account and foreign
direct investment have significant and positive on the relative
inflation. The exchange rate has a positive effect, while the current
account and foreign direct investment have negative effect on
inflation. The increase in the real exchange rate means that the
price of domestic goods and services are relatively expensive
against the price of foreign goods and services. If the exchange rate
increases, this condition is associated with the high domestic prices
in the short term. This condition causes the current account to go
down or increasing the deficit. At the level of equilibrium of real

exchange rate, the occurred current account deficit is associated
with the entry of net capital. Such a situation is consistent with
the economic theory of open economy and the fact occurred in
Indonesia. There is no other variable, except the interest rate
which affects positively the relative domestic and world interest
rate changes in the short term. In the short term, the changes in
interest rate and foreign direct investment have negative effect on
the exchange rate changes.

The effect of endogenous variables in the short term takes
place with a lag of one period. Lag variables have an effect
in the possible model due to psychological, technological,
and institutional factors as suggested in Gujarati and Porter
(2009). Given that the macroeconomic model is based on the
microeconomic aspects, then these factors possibly affect on the
behavior of individual agents as a representation of economic
behavior. The involvement of the lag time is also in accordance
with the inflation targeting framework in Indonesia which is
looking forward in accordance with the policy impact on inflation
that requires time lag.

3.3. Impact of Shocks

The impact of the shock to the output gap is the rising prices
(inflation), rising interest rate, but provides a positive impact on the
current account. The positive impact on the current account is derived
from the increasing demand on domestic by world as a representation
of the relative improvement in the world economy toward domestic.
The positive impact of the exchange rate may occur along with a
positive impact on the current account. In contrast, the output gap
shock has a negative and steady impact on foreign direct investment
and portfolio investment. The output gap shock will reduce foreign
direct investment and portfolio investment.

Price shock has a positive and steady impact on the output gap,
price itself, interest rate, exchange rate and the current account
balance, while it has a negative and steady impact on foreign
direct investment and portfolio investment. Interest rate shock
has a negative and steady impact on the output gap. Interest rate
shock has a negative impact on foreign direct investment and
portfolio investment.

Exchange rate shock has an impact on the increase of output gap
as shown in Figure 1. When there is an impact, then the increase in
the domestic currency causes a decline in exports so that domestic
output is down and the output gap increases. The exchange rate
shock has a negative impact (decrease) from the beginning and
steady on the price and interest rate. The increase in unexpected
exchange rate encourages the price level and the interest rate falls.
The exchange rate shock increases the value of the exchange rate
itself. The increase in unexpected exchange rate encourages the
rise in the further exchange rate.

Current account shock has an impact to an increase of the output
gap and interest rate steadily. The current account shock has an
impact to increase the price, but it is not steady. The exchange
rate responds positively on the current account shock. Meanwhile,
foreign direct investment responds negatively on the current
account shock steadily.
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Figure 1: Response of the variables in the model to exchange rate shocks
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Foreign direct investment shock has an impact on an increase in the
output gap steadily as shown in Figure 2. Foreign direct investment
shock will lead to the transfer and abundance of technology from
developed countries to developing countries to be disrupted so that
it will reduce domestic output steadily and the output gap increases.

Portfolio investment shock has an impact to the decrease in the
output gap, prices, interest rates, and the current account as shown
in Figure 3. Conversely, portfolio investment shock has an impact
to the increase in the exchange rate and foreign direct investment
steadily.

In general, the contribution of shock itself on endogenous variable
variation individually is the greatest. The dominance of the interest
rate shock occurs in affecting the interest rate variation in a time
horizon of 30 quarters. Meanwhile, the variations of foreign
direct investment and portfolio investment variable are not overly
dominated by the shock itself. The average interest rate shock
dominates the effect on changes in foreign direct investment and
portfolio investment.

The steady final impact as in Table 5 is the permanent or constant
impact on individual variables. The majority of macroeconomic
variables shocks have a negative impact on individual variables.
The output gap has a negative impact (rise) by its own shock,
price shock, exchange rate shock, current account shock, foreign
direct investment shock, if there is unanticipated increase of the
shock variables. Exchange rate variable has a positive response to
all the unanticipated increase in the variables, except the interest
rate shock. Foreign direct investment rises to respond on the
unanticipated decline in the output gap, the price, and the interest
rate. Conversely, foreign direct investment rises by responding
to unanticipated rise in the exchange rate, current account,
foreign direct investment and portfolio investment. Foreign direct

investment negatively responds to the unanticipated rise in the
output gap, the price and the interest rate. Portfolio investment
negatively responds to the unanticipated rise in the output gap, the
price, the interest rate and the current account. The results of the
shock impact indicate that the variables of exchange rate, foreign
direct investment and portfolio investment are responsive to the
unanticipated changes. This means that these three variables are
relatively unstable when there is an unexpected change. Conversely,
the shock of these three variables will decrease the interest rate.
The price gap and price expectation variable in the model have an
effect on the magnitude and pattern of response without changing
the direction of the response from positive to negative or vice versa.

The study of Aizenman et al. (2008) indicates that the central
banks in 16 inflation emerging targeting countries do not follow
the pure inflation targeting strategy, but respond systematically to
the real exchange rate shock. The degree of dependence on export
goods will reinforce this finding. In accordance with the study
result of Aizenman et al., the study confirms that the exchange
rate shock is the key in affecting the domestic economy. Exchange
rate shock can cause high effect on domestic inflation in the case
of depreciation, the problem on the export competitiveness in the
case of appreciation, and the trade flow in the case of excessive
exchange rate volatility (Jefferis, 2012).

4. CONCLUSION AND IMPLICATIONS

In the economic and financial globalization, the exchange rate
plays a key role in Indonesia which embraces open economy.
Multi long-term relationship through the exchange rate is proven in
Indonesia’s macroeconomic model. The more dynamic mobility of
foreign capital proves the significance of foreign direct investment
and portfolio investment in the long-term relationship on other
main macroeconomic variables, such as output level, interest
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Figure 2: Response of the variables in the model to foreign direct investment shocks
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Exchange rate + - -
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Foreign direct investment + + -
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Table 5: Summary of analysis of shock impact through impulse response function

+ + - -
+ + - -
_ + _ _
+ - + +
+ + + -
+ + + +
+ - + +

rate, inflation and the current account. In the context of inflation
targeting policy, the role of the exchange rate is the key in the
design of monetary policy for an open economy, such as Indonesia
that is more appropriate to apply the rules of the policy rather
than by discretion. The shocks of exchange rate, foreign direct
investment and portfolio investment play a major role in affecting
the interest rate changes. Unanticipated rises in the exchange rate,
foreign direct investment and portfolio investment are responded
by the decline in domestic and foreign relative interest rates.

Because there is the linkage implication between financial market
and domestic and world relative interest rate, then the policy
of interest rate determination needs to be directed not only on

price stability, but also on the stability of financial market by
taking into account the global financial conditions. Monetary
policy in the determination of the interest rate is not only based
on macroeconomic factors, such as inflation, exchange rate and
economic growth, but also takes into consideration to the condition
of'the financial market as part of the macroprudential policy. Short-
term capital inflows need to be part considered in performing the
policy of interest rate determination. The response of interest rate
policy will be different between when high capital inflows and
low capital inflows or even negative. The consistency of attention
to the stabilization of the exchange rate will support the efforts
to stabilize the financial systems, including financial market, in
addition to supporting the price stabilization.

International Journal of Economics and Financial Issues | Vol 7




Arintoko and Insukindro: Effect of Exchange Rate, Foreign Direct Investment and Portfolio Investment on the Indonesian Economy: A Structural Cointegrating
Vector Autoregression Approach

Figure 3: Response of the variables in the model to portfolio investment shocks

Response of Y_YW to Pl

Response to Generalized One S.D. Innov ations
Response of P_PW to PI

Response of R_RW to Pl

Response of Pl to Pl

.000 .000 -.0004
-.001 4 -004 1 -.0008 -
-.002 1 -.008 1
-0012
-.003 1 -012 1
-00164
-.004 T T T T T -018 T T T T T T T T T T
5 10 15 2 -3 2 5 10 15 20 -3 20 5 10 15 20 25 2
Response of REER to PI Response of CA to Pl Response of FDI to Pl
04 2 2
03
0 a1
02 "\
-2 0
V
-4 -1
.00
-01 T T T T T -8 T T T T T -2 T T T
5 10 15 2 -3 2 5 10 15 2 -3 2 5 10 15 20 25 2

REFERENCES

Agarwal, R.N. (1997), Foreign portfolio investment in some developing
countries: A study of determinants and macroeconomic impact.
Indian Economic Review, 32(2), 217-229.

Aizenman, J., Hutchison, M., Noy, L. (2008), Inflation Targeting and
Real Exchange Rates in Emerging Markets. NBER Working Paper
No. 14561.

Ahmad, J., Yang, J. (2004), Estimation of the J-curve in China. East-West
Center Working Paper, Economics Series, No. 67.

Alfaro, R., Areendam, C., Kalemli-Ozcan, S., Selin, S. (2003), FDI and
economic growth: The role of local financial markets. Journal of
International Economics, 61(1), 512-533.

Angeriz, A., Arestis, P. (2007), Monetary policy in the UK. Cambridge
Journal of Economics, 31(6), 863-884.

Ardalani, Z., Bahmani-Oskooee, M. (2007), Is there a J-curve at the
industry level? Economics Bulletin, 6(26), 1-12.

Arestis, P. (2007), What is the new consensus in macroeconomics? In:
Arestis, P., editor. Is There A New Consensus in Macroeconomics?
Basingstoke: Palgrave-Macmillan.

Arestis, P. (2009), New Consensus Macroeconomics: A critical appraisal.
The Levy Economics Institute of Bard College Working Paper
No. 564.

Arestis, P., Chortareas, G., Tsoukalas, J.D. (2010), Money and information
in a New Neoclassical Synthesis framework. University of
Nottingham Discussion Papers No. 10/01.

Aziz, N. (2008), The role of exchange rate in trade balance: Empirics

International Journal of Economics and Financial Issues | Vol 7

from Bangladesh, Working Paper.

Bacek, J., Mulik, K., Koo, W.W. (2006), The J-curve phenomenon: Myth
or reality? Selected Paper Prepared for Presentation at the American
Agricultural Economics Association Annual Meeting, Long Beach,
California, July 23-26, 2006.

Balasubramanyam, V.N., Salisu, M., Sapsford, D. (1996), Foreign direct
investment and growth in EP and IS countries. Economic Journal,
106(434), 92-105.

Ball, L. (1999), Policy rules for open economies. In: Taylor, J.B., editor.
Monetary Policy Rules. London: University of Chicago.

Beidas-Strom, S., Poghosyan, T. (2011), An Estimated Dynamic
Stochastic General Equilibrium Model of the Jordanian Economy.
IMF Working Paper No. 28.

Bernanke, B.S., Gertler, M., Watson, M.W. (1997), Systematic monetary
policy and the effects of oil price shocks. Brookings Papers on
Economic Activity, 1, 91-142.

Borensztein, E., De Gregorio, J., Lee, J.W. (1995), How does foreign direct
investment affect economic growth? NBER Working Paper No. 5057.

Borensztein, E., De Gregorio, J., Lee, J.W. (1998), How does foreign
direct investment affect economic growth. Journal of International
Economics, 45, 115-135.

Chee-Wooi, H., Tze-Haw, C. (2008), Examining exchange rates exposure,
J-curve and the Marshall-Lerner condition for high frequency trade
series between China and Malaysia. MPRA Paper No. 10916.

Engle, R., Granger, C. (1987), Co-integration and error correction
representation, estimation and testing. Econometrica, 55, 251-267.

Gali, J., Monacelli, T. (2005), Monetary policy and exchange rate
volatility in a small open economy. Review of Economic Studies,

sue 2 « 2017




Arintoko and Insukindro: Effect of Exchange Rate, Foreign Direct Investment and Portfolio Investment on the Indonesian Economy: A Structural Cointegrating
Vector Autoregression Approach

72(3), 707-734.

Garratt, A., Lee, K., Pesaran, M.H., Shin, Y. (1998), A structural
cointegrating VAR approach to macroeconometric modelling. Paper
Presented at the ESRC Conference on Macro Modelling. January.
London: NIESR.

Garratt, A., Lee, K., Pesaran, M.H., Shin, Y. (2003), A long run structural
macroeconometric model of the UK. The Economic Journal,
113(487), 412-455.

Goodfriend, M., King, R.G. (1997), The New Neoclassical Synthesis
and the role of monetary policy. NBER Macroeconomics Annual,
Ben Bernake and Julio Rotemberg, eds. Cambridge: NBER and
MIT Press. p231-283.

Gujarati, D.N., Porter, D.C. (2009), Basic Econometrics. 5" ed. New York:
MCGrawHill.

Halicioglu, F. (2007), The Bilateral J-curve: Turkey Versus her 13 Trading
Patners. MPRA Paper No. 3564.

Hubbard, R.G., O’Brien, A.P., Rafferty, M. (2012), Macroeconomics.
New Jersey: Pearson Education.

Insukindro, I, Rahutami, A.I. (2007), Exchange rate volatility and
Indonesia-Japan trade balance performance. Journal of International
Cooperation Studies, 15(2), 1-19.

Jacobs, J., Kuper, G.H., Sterken, E. (2003), A structural VAR model of the
Euro area. Paper for Presentation at the CPB Workshop on Economic
Policy Modelling. The Hague, 13-15 November; 2003.

Jefferis, K. (2012), Exchange rate policy and monetary policy
implementation. Paper Presented at an International Conference on
Monetary Policy Framework in Developing Countries: Practices and
Challenges. Kigali, Rwanda, 19" July; 2012.

Lubik, T., Schorfheide, F. (2007), Do central banks respond to exchange
rate movements? A structural investigation. Journal of Monetary
Economics, 54(4), 1069-1087.

Moosa, .A. (2002), Foreign Direct Investment: Theory, Evidence and
Practice. New York: Palgrave.

Obstfeld, M., Rogoff, K. (1995), Exchange rate dynamics redux. Journal
of Political Economy, 103(31), 624-660.

Phillips, R.F. (1991), A constrained maximum likelihood approach to
estimating switching regressions. Journal of Econometrics, 48,
241-262.

Rahutami, A.L. (2007), Interaction of monetary and fiscal sector in
Indonesia period of 1980.1-2006.4: Simultaneous economic system
approach. Dissertation, Graduate Program Universitas Gadjah Mada,
Unpublished.

Ray, S. (2012), Impact of foreign direct investment on economic growth in
India: A cointegration analysis. Advances in Information Technology
and Management, 2(1), 187-201.

Sugeng, S. (2012), Foreign portfolio investment flows and the implication
for monetary policy effectiveness of Indonesia: 2000:1-2010:2.
Dissertation, Graduate Program Universitas Gadjah Mada,
Unpublished.

Suhartoko, Y.B. (2013), Effect of primary budget deficit on gross
domestic product, inflation and current account in new consensus
macroeconomics framework. Dissertation, Graduate Program
Universitas Gadjah Mada, Unpublished.

Svensson, L.E.O. (2000), Open economy inflation targeting. Journal of
International Economics, 50(1), 155-183.

Taylor, J.B. (1999), Robustness and efficiency of monetary policy rules
as guidelines for interest rate setting by the European Central Bank.
Journal of Monetary Economics, 43(3), 655-679.

Taylor, J.B. (2001), The role of the exchange rate in monetary policy
rules. AEA Papers and Proceedings, May; 2001.

Wickens, M. (2008), Macroeconomic Theory: A Dynamic General
Equilibrium Approach. New Jersey: Princeton University Press.

Woodford, M. (2009), Convergence in macroeconomics: Elements of
the new synthesis. American Economic Journal: Macroeconomics,
1(1), 26-279.

International Journal of Economics and Financial Issues | Vol 7 ¢ Issue 2 « 2017




