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Abstract

This paper studies the effect of fundamental economic variables on real exchange ratesin Asean-5.
The fundamental economic variables are capital mobility, technological progress, terms of trade,
opennesindex and fiscal policy. The paper applies panel unit root test, panel cointegration test, and
Engle-Y 0o three-step for short run and long run equilibrium. The result indicates that purchasing
power parity holds in the short run. The estimation of equilibrium real exchange rate equation
suggests that the direction of the coefficients is in accordance with the theory. It aso finds that
capital inflow negatively influences equilibrium real exchange rates, and that technological

progress affects real exchange rate.

Keywords: Real exchange rate, fundamental economics, ASEAN, panel cointegration

JEL classification numbers: D51, F31

INTRODUCTION

Asian countries have been actively
supervising their exchange rate, especially
after the crisis 1997-1998. Monetary
authorities have been accumulating assets
in dollar through the acceleration of
domestic product, using export strategy as
the activator in the economic growth. The
accumulation of foreign exchange reserve
in this region increases up to $1.800 hillion
(or $1,200 excludes Japan) at the end of
2003. Thefigureis equivalent to 50 percent
of world's foreign exchange reserves, or
more than ten times of foreign exchange
reserves in Latin America (or $ 140
billion). In 2003, central banksin Asia used
those reserves to finance amost half of
balance of payment.

McKinnon (2003) states that the ex-
cess of U.S government spending has
trapped the East Asian countries into a sur-
plus balance of payments. Countries in this
area are trying to acquire assets in dollar
aimed to avoid the exchange rate apprecia-
tion and the depreciation. Conventionally it
is understood that the government as the
owner of the largest reserves are concerned

to defend its currency from the speculative
attacks in the future. Asia is a regiona
leader in taking the benefit by maintaining
alow rate and high export demand.

Before the crisis attacked some
ASEAN countries, real and nominal
exchange rates were quite stable. In
general, exchange rate in Indonesia was
five percent lower if it compared to five
other ASEAN countries. In the period
before the crisis, Indonesia applied
managed exchange rates regime, in which
the Centrad Bank alowed the exchange
rates to move around a predetermined
boundaries. The intervention rate was from
0,5 percent in 1992 and 8 percent in 1996.
The nomina exchange rates fluctuation
was around 4 percent per year, indicated
that the Central Bank were able to control
its exchange rate.

Asias exchange rate stability has
encouraged foreign investment, proven by
the significant increase in the capita in-
flows. Thailand, Malaysia and the Philip-
pines have experienced a high level of capi-
tal inflows before the crisis, while Singa-
pore experienced a capita outflow. The
increase of capital inflows to Indonesiaalso
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contributed to the improvement of real ef-
fective exchange rate in 1996. Furthermore,
in 1996, there was a decline in export
growth in a@most al countries, except the
Philippines. Indonesia’s export growth de-
clined from the average of 13 percent in
1990-1995 to 10 percent in 1996, smaller
than al ASEAN countries. The decline in
export growth caused the imbalance trade,
which in turn increases al countries’ cur-
rent account deficit, except Singapore. Al-
though there was an appreciation, the
emergence of new competitors and the ex-
cess supply of export goods made the cur-
rent account deficit relatively stable be-
tween 2,5 percent of GDP in 1990-1996.
Post Asian crisis in 1997, regional
liberalization was slowed down by the
trend in South East Asian countries to close
their markets. However, the Bali Concord
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II'in 2003 restated the commitment to con-
tinue the market integration in Asa
ASEAN’s Integration Roadmap in the
economy has been established since 1967,
but only intensified in 1992 by establishing
the ASEAN Free Trade Area (AFTA) and
was implemented January the first, 2003.
Furthermore in the 9th ASEAN Summit in
Bali 2003, Bali Concord Il has been agreed
to establish ASEAN Economic Community
(AEC) in 2020 and ASEAN became the
production centre. Theoretically, economic
integration will lead to trade improvement,
economic efficiency improvement, and
high competitiveness, which will eventu-
ally improve the welfare. ASEAN eco-
nomic integration facilitates the trade of
goods, services and investment, and thus
contributing to economic growth in the
wider area, namely Asia.

Table 1. Nomina Exchange Rate and Real Exchange Rate, Y ear 1990-1997

The Changes of Nominal Exchange

Real Effective Exchange Rates”

Nations Ratestoward U.S. Dollar ? (%) (1990 =100)
ﬁgg{f‘gg 1996 1997 1995 1996 1997
Indonesia 4 4 24 100 105 62
Thailand -1 2 24 107 112 76
Maaysia 1 0 12 102 108 85
Singapore -5 -1 5 113 118 114
Philippine 3 2 12 110 117 90

Notes: (1) ® negative sign is appreciation of exchange rate, (2) ° the improvement states by real effective

appreciation exchange rate. Sources. IMF (2000)

Table 2: Macroeconomic Indicators 1990-1997 (%)

Ratio Capital Inflows

Export Growth

Ratio Deficit Transaction

toward GDP Berjalan terhadap GDP

NAHonS - average 1996 1097 AVEa% 1906 1997 AVEAE 1906 1097
1990-95 1990-95 1990-95

Indonesia 3 -2 13 10 7 -2 -3 -2
Thailand 10 -10 19 1 3 7 8 2
Mdaysa 11 7 1 20 1 6 5 5
Singapore -1 -7 -9 18 0 12 15 18
Philippine 6 10 2 15 17 23 4 5 5

Sources: IMF (2000); IMF, Direction of Trade Statistic Y ear Book, some edition.
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Macroeconomic  condition  of
ASEAN countries vary in terms of capaci-
ties and priorities, level of interest, and
readiness to form an integrated economy.
Those conditions lead the intraASEAN
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trade grow relatively slowly. The trade vol-
ume between ASEAN and other countries
(80%) are greater than those among
ASEAN members (20%). ASEAN econ-
omy is concentrated more on maintaining
the stability of exchange rates towards U.S.
dollar than their own countries. Therefore,
it is necessary to set up an exchange rates
determination model that could grab the
economic fundamental factors which suits
recent conditions. Specificaly, this re-
search tests exchange rates model towards
the fundamental regiona economic variable,

METHODS

The methodology in this research includes
panel data unit root test, panel data cointe-
gration tests and estimation of short and
long-term relationships by applying the
Engle-Y oo three steps method. The sample
in the study includes ASEAN-5 (Indonesia,
Malaysia, Thailand, Philippines and Singa-
pore) that adapts the managed float or free
float exchange rates system, from 1970 to
2007.

Panel Data Unit Root Test

Panel unit root test is atest of the behavior
of exchange rates and its explanation vari-
ables both at level degree and first differ-
ences. Following the approach of Levin and
Lin (1992), the regression equations for
panel unit root test are:

p
Ay, = ﬁy,t—l + ZWAyt—i T &, (1)
=

Equation (1) is the same as the single-series
ADF test. In the equation, V; is the variable
that will be tested both at degree level and
first differences. Model (1) is estimated by
fixed-effect approach. By fixed-effects ap-
proach, heterogeneity in the panel can be
determined to uncover the constants differ-
ences of each individual country. The null
hypothesis and aternative hypothesis can
be defined as follows:
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H,: =0, H,: <0,

The null hypothesis states that each series
in the panel contains a unit root, and the
alternative hypothesis states that every se-
ries is individually in the stationary panel.
Furthermore, the panel ADF statistic values
are compared with critical values of Levin
and Lin.

Panel Cointegration Test
Panel Cointegration ADF Test

In exploring the long-term relationship, the
regression is conducted by estimating the
variable level through using a fixed model.
If long-term relationship occurs, then the
residual value of panel-based ADF cointe-
gration is used to test whether there is a
long term relationship between real ex-
change rate and economic fundamentals.
To determine whether the variables are co-
integrated in the panel, the residua value,
obtained from long-term estimation, is
compared with the ADF for the panel. It
can be defined as follows:

p
AECM ¢ = PECM 11 + Y. 9 ECMy_q +¢i (2)
i=1

If the null hypothesis of no cointegration is
rejected, it means that long-term relationship
between real exchange rate and economic
fundamentals occur. Therefore, the relation-
ship between rea exchange rate and eco-
nomic fundamentals can be investigated fur-
ther.

Pedroni Panel Cointegration Test

Panel cointegration testing method devel-
oped by Pedroni (1995, 1999) is actually
amost the same as those developed by
McCoskey and Kao (1998). Basically, both
approaches are based on the long-term re-
sidua (by assuming the panel data of N
country has m regressor and a number of
observations T).
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Si=a + By Xy e, + B Xt + &
t=1,....,T,i=1,...,.N (3)

Equation (3) implies that the cointegration
vector between countries includes the het-
erogeneity among individuals in the panel.
McCoskey and Kao (1998), Pedroni (1997,
1999) based on OLS estimation by testing
the residua ¢, , where the null hypothesis

it?
states that it is not co-integrated. Pedroni
(1997, 1999) established four criteria of the
panel cointegration statistics (the dimen-
sion statistics are formed by summing up
between the numerator and denumerator
which pass the dimension of N), three
groups of averaged statistics panel cointe-
gration (between the statistical dimensions
which is formed by dividing the numerator
with denumerator to be calculated beyond
the dimension of N). Pedroni (1997) shows
the group ADF and panel ADF statistic can
be reliable (robust) for the panel with a
relatively short period of time. The stan-
dardized distribution of panel and group
statistics is formulated as follows:

K:IKNT_IU\/N]/\/U = N(0,) (4)

Ky is the panel cointegration statis-
tics/group, u is the expected mean and v
isthe variance.

Engleand Yoo Method (Three Steps)

Based on the Granger representation theo-
rem, if there are cointegration relationships
between variables, it can be specified as an
error correction model (ECM). The advan-
tage of this model is its ability to obtain the
relationship in the short and long term. In
addition, it can aso be shown the speed of
model adjustment towards the long-term
equilibrium. Estimation method which was
used in this study was the ECM of Engle-
Yoo three-steps. This approach is an im-
proved version of the ECM of two-step
Engle-Granger. The enhancement is neces-
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sary because the result of the estimated pa-
rameters in the static regression (first step)
is bias and it is not normally distributed so
the significance test of parameters becomes
invalid.

Assuming that the cointegration
vector and weak exogeneity of the vari-
ables on the right of the sign is equal to the
short-term equation of ECM, thus, the third
step will be to correct the estimated value
of 5 in the first step and ensure the nor-
mally distributed. The three-steps approach
sequence of Engle-Granger-Y oo can be de-
scribed as follows (Harris, 1995; Ran-
gasamy, 2003).

After estimating the static models
(PPP model and exchange rate equilibrium
model), this next step is to produce a value
of § or it is symbolized as i*. Residual
from the static model represents the esti-
mated value of the imbalance
(¢, = v,_, — fx._y) where the value is
then inserted into the second steps of the
short term EMC equation. ECM short-term
equation can be written as:

Ay, = yyhx, — (1 —a)é._y+u.or
A(L)Ay, =B(L)ax, — (1 —m)é_, +u,  (5)

From the estimated equation (5)
above, it will be obtained the speed of ad-

justment parameters namely - (1 — &) and
residua ii,, and it is subsequently used for
regression in three steps as follows:

BE=p*+6 (6)

Thus, the value of 23 is along-term elastic-

ity. To obtain the t ratio of long-term elas-
ticity, it uses standard deviation (SE) from
the third steps which has not been bias.

Hausman Test: Fixed Effects versus
Random Effects

The first thing to do in the estimation with
panel data is the selection between fixed
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effects (FE) and random effects (RE). The
difference between both effects is whether
there is a correlation between individual
effects and the independent variable. Sup-
pose there is a panel data regression equa-
tion asfollows:

v =0 +BX +u, 1=1,.. ,N;t=1,....T. @)
The errorsof the equation above can be
expressed as.

Use = By T Ve 8

Mi IS a non-observable individual effect
which is not affected by time (time-
invariant), whereas v, is an error which is
influenced by individual and time or error
asin the general regression.

If there are individua effects that
are not correlated with the independent

variable E(u|X,)=0so the RE model is

more appropriate to be used, otherwise if
thereis a correlation [E (Wi | Xit) # 0] so the
FE model is more appropriate to be used.
Hausman test aims to determine
whether there is a correlation as mentioned
above or not. His null hypothesis is that
there is no correlation between individual
effects and independent variables. Without
that correlation, the RE estimator is consis-
tent and efficient, while the FE estimator is
consistent but it is not efficient. If thereisa
correlation, FE estimator is consistent and
efficient but the estimator of RE becomes
inconsistent (Johston and DiNardo, 1997).

Hypothesis Tests of Purchasing Power
Parity

PPP hypothesis testing is aimed to analyze
the long-term balance between the nominal
exchange rate and the difference of domes-
tic and foreign prices. In conditions of ab-
solute PPP  (APPP) is obtained
e, =(P,/R,), which can mean that the

market price standard of the bundle of



220

goods in different currencies is equal. If
APPP is applicable, it means the nomina
exchange rate is deviated from parity sta-
tionary. In other words, the real exchange
rate of currency of country i,

= [ &R
Kt—( P j ©)

it

does not contain unit roots. APPP has many
limitations due to severa things. First,
these types of PPP empirical studies usu-
aly use a constant price data which are bet-
ter than price-level data (to be in force).
The constant price contains the base period
(base year) in which the nominal exchange
rate will be equal to the ratio of established
price. Therefore, in fact the unit root test on
Xt is the unit root test of the base period
changes. This is a test commonly used in
long-term PPP with the argument that the
percentage change in the nomina exchange
rate spot will tend to be similar to inflation
differences between countries i and partner
countries (Crownover et a., 1996). Second,
the actual exchange rate may be deviated
from the parity value; that is the constant
price data series is less perfect in its publi-
cations (for example, in redlity the constant
of across countries does not reflect the bas-
ket of goods). Third, the deviations from
APPP can occur due to transport costs, tar-
iffs, and the difference of speed adjustment
in goods and foreign exchange markets.
While the testing of the relative PPP re-
quires constant proportion of the factors
that are determined between P, and ¢.PR, .
Here is the application of t-bar test in more

detail. Assume that x;; is determined by the
autoregressive process of degree one,

Xit =aj + Pyt it (10)
It can be rewritten as;
AXit =0 T PR T E (11)
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where ¢ = (8 —1). The null hypothesis is
expressed asH,:¢ =0 Uiand dternative
hypothesisis expressed as

Hyigi <0,i =12, Nq,0i =0,i
= Nl +1, Nl +2,....,N.

The formulation of alternative hypotheses
is determined for ¢ of the difference be-

tween series and it is fewer restrictions if it
is compared with Levin and Lin approach
that defines H,:¢@ =@<O0Ui. This allows

for the occurrence of residual correlation
between the panels. Furthermore, to ex-
plore the correlation between the panels,
assume that

=06 +y, (12)

where g, is the specific time for the com-

mon effect which is for the dependence
level between the series and Uj; is arandom
effect which includes the independence dis-
tribution of inter group. To eiminate the
impact of components ¢, we can add the
average value of cross-section on both

sides of equation (12) and it is obtained the
following regression equation:

A;(it = Ci'*‘é, ;(i,t—1+ ;(it’ (13)
where
Xt =%, —N* r;:lxjt and ¢ =(8-1).

Next, it can be determined the heterogene-
ity of the panel with the serial correlation
error through rewriting equation (10) as
(Pappel, 1997):

_ - -~ -~ qi ~ -
AXi = @i+ @ X1+ ZpitA Xit-k ¢ (14)
k=1

Equation (11) is the basic form of t-bar test
for testing of the relative PPP. By using
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data exchange rate of five ASEAN coun-
tries and t-bar test, it is calculated by an
average value of the individual ADF statis-

tics based on eachvalueof(}zl.

Tests of Real Exchange Rates and Eco-
nomic Fundamentals

After going through testing stages of sta
tionary of the variables which are used, the
next step is to test the long-term relation-
ship between the exchange rate and the
domestic prices and foreign prices, aso the
exchange rate and the economic fundamen-
tals. Long-term model in this study in-
cluded the real exchange rate and economic
fundamental variables. Thus, the long-term
equations can be written as follows (in log
form):
e, = B, + B;Fundamentals+ ¢, (15)
The equation (15) about the equilibrium
real exchange rate which was developed by
Edwards (1989). Economic fundamental
variables in this study included the flow of
incoming capital, technological progress,
terms of trade, the openness index and fis-
cal variables.

This research will be tested on for-
eign direct investment (FDI) per GDP as a
measure of capital inflows, and real GDP
growth as a proxy for technological pro-
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gress. Term of trade is calculated by the
export unit value ratio of import unit value.
Openness index becomes a proxy with the
amount of exports and imports per GDP,
and government expenditures per GDP are
asaproxy for fiscal variables.

A capita inflow in developing
countries (generally in ASEAN) is needed
to increase investment and capita forma
tion, and facilitate productivity growth.
One of issue that is consistently related to
capital flows is that capital flows can push
the appreciated exchange rate. If the capital
flows are exogenous and the income elas-
ticity of demand for non-tradable goods is
not equal to zero, the capital inflows will
encourage increased absorption and real
appreciation. Next, the appreciation of real
exchange rate will cause a loss of external
competitiveness, and the consequence is the
decrease in exports and manufacturing pro-
duction. This became known as "Dutch dis-
ease" (Edward and van Wijnbergen, 1989).

RESULTSDISCUSSION
Research Variable Chart

Before moving to quantitative analysis, it is
important to look at the connection among
research variables to understand the con-
nection among variables in general. These
charts below are the movements of nominal
exchange rates and real exchange rates.

-2
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Figure 1: Quarterly Nominal Exchange Rates
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Figure 2: Quarterly Real Exchange Rates

Based on the picture above, at first
glance it seems that from the five countries
only Singapore that its nominal exchange
rate tends to have an appreciation, and the
other four relatively depreciated especially
after a period in 1997. While the Figure 2
shows that the real exchange rate in the re-
gion during the period of observation
moves quite volatile.

Panel Data Unit Root Test

Based on test results, both LLC and IPS
methods give the same conclusion that the
variables in the equation of the PPP are not
stationary and they contained a unit root.
Panel unit root test results (method LLC)
on the variables in the equation of rea ex-
change rates and economic fundamentals
showed that there are differences in the re-
sult on LCAP variableif intercept and trend
are used. However, testing without the use
of intercept and trend give the same result
(IPS test without intercept and trend) that
LCAP variable is not stationary and it con-
tain one unit root. With the basis that the
IPS test has a better power (the probability
of not rgecting wrong Hg), these variables
are inferred not stationary at the level of
limit. (Table 6 —7).

Data Panel Cointegration Test

Cointegration test for PPP equation is done
by using equations with intercept and with-
out intercept and trend. Equation without
intercept and trend is used in the testing of
cointegration because the nomina exchange
rate can only have a random walk behavior.
For the pane statistics, the rgection of Hg
signifies that all members of the pand are
co-integrated. While for the datistics group,
the rgection of Hp signifies that there is a
cointegration relationship for at least one in-
dividua pand. From the test results, most
statistical values manage to reect the hy-
pothesis that states there is no cointegration.
Panel cointegration test variables in
the equation of real exchange rates and eco-
nomic fundamentals signify that al mem-
bers of the pandl are co-integrated and there
is a co-integrated relationship for at least
one individua variable. In the differentia-
tion of outcome (statistics panel-V, Rho and
Rho statistics and PP group), Pedroni shows
that the ADF- Statistics Panel and ADF-
Statistics Group generdly give a better re-
ault (Kelly and Mavrotas, 2003). With these
results, it can be concluded that there are co-
integrated relationships between the de
pendent and independent variables. So it can
be asserted that if the exchange rate of the
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non-stationary is co-integrated with a num-  be deviated from the long-term equilibrium
ber of non-stationary economic variables, (Kawa and Ohara, 1997).
then the real exchange rate can not be said to

Table 4. Pedroni Conitegration Test of Purchasing Power Parity

Statistics Panel Statistics Group
Lag max=1
V-stat Rho PP ADF Rho PP ADF
HO = No cointegration
Intercept 11320 -0.7639 -1.7210° -1.7196 " 0.2833 -05822 -1.9275"
t'\r'gn'(;“erce'o“ 16742 17796 418457 30252 32232 57333 4.2393"

Source: Data analysis.

Table5: Pedroni Cointegration Test of Real Exchange Rate and Economic Fundamental

Statistic Panel Statistic Group
Lagmax=1
V-stat Rho PP ADF Rho PP ADF
HO = No cointegration
Intercept -1.9015 25401° 25878° 1.0777° 2.8870° 25203" 1.9313"
{:‘;ﬁ;‘:@t * 164210 182527  1.0170 142107 26377 15943  1.9948"

Source: Data analysis.

Table 6: Data Panel Unit Root Test of PPP

Method Variable E\)/(g.rg?bolzs statistic Conclusion
HO = unit root [assumption: p homogeneous/ common unit root process)
LEXA Intercept - 0.36209 (1)
LEXA Trend & Intercept -0.53289 1(1)
d(LEXA) Intercept - 9.29347 (D)
Levin-Lin-Chu d(LEXA) Trend & Intercept -8.65743 1(1)
(LLC) LRP Intercept - 1.57991 1(1)
LRP Trend & Intercept -0.56106 (D)
d(LRP) Intercept - 8.56113 (1)
d(LRP) Trend & Intercept -7.55167 (D)
HO = unit root [assumption: p heterogeneous/ individual unit root process|
LEXA Intercept 1.60067 (1)
LEXA Trend & Intercept -0.89173 (D)
d(LEXA) Intercept -8.21986 (1)
'Srﬂlma; d(LEXA) Trend & Intercept 7.21622 (1)
(IPS) LRP Intercept 0.51722 (D)
LRP Trend & Intercept -0.66537 (1)
d(LRP) Intercept -6.98061 (D)

d(LRP) Trend & Intercept -5.66123 (1)
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Table 7. DataPanel Unit Root Test for Real Exchange Rate and Fundamental Economic

Method Variable Exogenous Variable dtatistic Conclusion
Ho = unit root [assumption: p homogeneous/ common unit root process)
LRER I ntercept 0.78989 1(1)
LRER Trend & Intercept -1.22639 1(1)
d(LRER) Intercept -6.70396 1(1)
d(LRER) Trend & Intercept -5.68922 1(1)
LCAP Intercept -2.25935 1(0)
LCAP Trend & Intercept -2.40233 1(1)
d(LCAP) Intercept -9.97826 1(1)
Levin-Lin-Chu d(LCAP) Trend & Intercept -2.95316 1(1)
(LLC) LRGDP Intercept -3.92470 1(0)
LRGDP Trend & Intercept 0.40235 1(1)
d(LRGDP) I ntercept -7.77745 1(1)
d(LRGDP) Trend & Intercept -7.37312 1(1)
TOT Intercept -1.88132 1(1)
TOT Trend & Intercept -1.08423 1(1)
d(TOT) Intercept 9.77714 1(1)
d(TOT) Trend & Intercept 9.65771 1(1)
Ho = unit root [assumption: p heterogeneous/ individual unit root process|
LRER I ntercept 0.56529 1(1)
LRER Trend & Intercept -2.73619 1(0)
d(LRER) I ntercept -7.75194 1(1)
d(LRER) Trend & Intercept -6.45913 1(1)
LCAP I ntercept -0.82458 1(1)
LCAP Trend & Intercept -2.78227 1(0)
d(LCAP) Intercept -11.4605 1(1)
Im-Pesaran-Shin d(LCAP) Trend & Intercept -9.11687 1(1)
Wt (IPS) LRGDP I ntercept 0.07248 1(1)
LRGDP Trend & Intercept 1.03469 1(1)
D(LRGDP) I ntercept -7.16534 1(1)
D(LRGDP) Trend & Intercept -6.46449 1(1)
TOT I ntercept -1.88989 1(1)
TOT Trend & Intercept -0.48887 1(1)
d(TOT) I ntercept -10.0567 1(1)
d(TOoT) Trend & Intercept 9.62265 1(1)
Ho = unit root [assumption: p homogeneous/ common unit root process|
OoP I ntercept 0.99674 1(1)
OoP Trend & Intercept -1.15518 1(1)
d(OP) I ntercept -11.9177 1(1)
Levin-Lin-Chu d(OP) Trend & Intercept -10.8412 1(1)
(LLC) FIS I ntercept -1.80088 1(0)
FIS Trend & Intercept -2.43486 1(0)
d(FIS) Intercept -14.2106 1(1)
d(FIS) Trend & Intercept -12.6856 1(1)
Ho = unit root [assumption: p heterogeneous/ individual unit root process]
OoP Intercept -0.55623 1(1)
OoP Trend & Intercept 1.35679 1(1)
d(OP) I ntercept -10.6955 1(1)
Im-Pesaran-Shin d(oP) Trend & Intercept -9.69518 1(1)
Wsa. (IPS) FIS I ntercept -1.46739 (1)
FIS Trend & Intercept -1.31244 1(1)
d(FIS) I ntercept -13.3396 1(1)
d(FIS) Trend & Intercept -12.3784 1(1)
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Regression Analysis

After conducting a series of pre-estimation
tests, with results that support the use of
error correction model (ECM), this section
presents the results of the estimation of the
model as a basis in research and decision
making related to the research hypothesis.

Regression Analysis of the Validity of
PPP Relative

Stage of testing the existence of a correla-
tion between individua effects of inde-
pendent variables is done through Hausman
test. Based on test results, it obtains a
Hausman statistics of 13.2145 with a p-
value 0.0003 which can be interpreted that
the random effects model (RE) is not ap-
propriate for use. RE estimator is unbiased
only if the null hypothesis of Hausman test
is true. Meanwhile, FE estimator still pro-
duces unbiased estimates without even con-
sidering the null hypothesis because the
Hausman test has included a dummy for the
individual (intercept). So the next step is to
test the fixed effect model which states that
all individual dummy equals zero. Based on
the test of fixed effects, it can be concluded
that the use of dummy for more individuals
is advised, so the FE model will be more
appropriate to use. With that basis, the cho-
sen technique to estimate the PPP model is
the FE technique. The estimation results of
the PPP moded with the basic FE models
areasfollows:

Lung-run Equation:
Log_exa= 3,45+ 1,32 Log_price ratio

tgat (167,42) (34,71)
R’ = 0,98;
F.«a(p-value)= 4049,1 (0.0000);
DW =0,20 (15)
Short-run:
A(Log_exa) = 0,006+1,078 A(Log_price _rétio)
tsat (0,75) (7,31)

—0,091 ECT(-1)

(-2,75)
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R = 0.98;
F.«a (p-value) = 4049.100 (0.0000);
DW = 1,84 (16)

Adjusted Coefficient:
Log exa= 3.4567 + 1.3958 Log_price ratio*
(382.85) (7.36)

L stat

(17)

The theory of PPP is valid in the
long term only if the coefficient of the price
ratio has a positive direction and a non-
zero, and t-¢4 Significant (Ramirez and
Khan, 1999). From the estimation results
above, it can be informed that the PPP ap-
plies only in the short term. Thus, at least in
the short-term nominal exchange rate
movements can be predicted by domestic
and overseas prices. Real exchange rate
would move steadily in the long term, and
the changes in the nominal exchange rate
are apt to equate with changes in relative
prices. Exchange rate is moved as a mean
reverting stochastic process (Krugman,
1989; Dixit 1989).

This finding was consistent with
Johnson's research (1990) and Kim (1990),
which stated that the PPP was effective.
However, Kim (1990) also noted that the
nominal exchange rate is co-integrated
stronger to WPI ratio than to CPI ratio.
More consistent results are found in the
study Jacobson, et.a (2002), using multi-
variate cointegration technique and maxi-
mum likelihood panel cointegration panel
data covering France, Germany, Italy and
United Kingdom in post-Bretton Woods
period. It is found that for each characteris-
tic, there is one form of panel cointegration
relationship (exactly one cointegration) be-
tween the nominal exchange rate and price,
so that PPP can be regarded as weak or at
least sufficient to fulfill the requirements
for validity of PPP.

In the short-term regression, there is
a variable speed adjustment (ECT), and the
result is -0.091. This figure shows that as
much as 9.1 percent imbalances of ex-
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change rate that occur in the short term as a
result of changes in the price ratio, are ad-
justed to balance the long term in the next
period. In other words the fluctuation in
prices will affect the nomina exchange rate
in both the short and long term.

Regression Analysis of Real Exchange
Rates and Economic Fundamentals

Similar to the PPP model estimation stage,
on the model of rea exchange rates and
economic fundamentals, Hausman test and
fixed effects test is implemented. Hausman
test results statistics value of 0.6185 (p-
value 0.8921), and testing of fixed effect F-
statistic results of 2840.40 (p-value 0.000).
This can be interpreted that the estimation
of rea exchange rates model and funda
mental economy are more advisable to use
a dummy for individuals or a FE model.
The results of the estimation model of real
exchange rates are expressed as follows:

Long- run Equation:

Log rer = 3,15-0,05 Log_cap

(17,39) (-3,90)

—2,29 Log_ RGDP
(-4,93)

—0,0045 TOT + 0,15 Open

(-0,06) (2,33
—1,27 Fiscd
(-2,58)

R = 0.9935;

F_sa (p-value) = 3006.366 (0.0000);

DW._g4= 0.3076

L stat

(18)

Short- run Equation:

A(Log _rer) = 0.07—0,01A (Log_cap)
(6,01) (-2,50)
—1,23A(Log_RGDP)

(-6,51)
—0,01A(ToT) + 0.09A(Open)
(-0,27) (1,98)
+ 0,0013A(Fiscal)
(0,0043)
—-0,12 ECT(-1)

(-4,06) (29)
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Adjusted Coefficient:

Log_rer = 3,03 -0,06 Log_cap*

(40,85) (-11,34)

—2,28 Log_RGDP*
(-12,52)

—-0,041TOT*
(-1,31)

+ 0,14 Open*
(5,51)

—1,11 Fiscal*
(-5,71)

Cstat

(20)

Capital inflow (CAP) have a significant
role in affecting the equilibrium real ex-
change rate. In the long-term capital flows
have a negative (appreciation) to real ex-
change rate, which indicated that this area
received substantial capital inflows but not
evenly among others. This finding is con-
sistent with the research of Calvo et a.,
(1993) and Edwards (1998). Furthermore,
with the consideration that the real ex-
change rate appreciation tends to cause a
decline in product competitiveness in world
markets, thus capital inflows in the form of
FDI was more beneficia for countries with
good economic growth performance com-
pared to other types of capital flows. In ad-
dition, FDI capital inflows also bring the
aspects of technological progress.

Variable of technological progress
(RGDP) is dso able to explain the change
in equilibrium real exchange rate, both in
the long term and short term. Advances in
technology stimulated the real exchange
rate appreciation. These findings both sup-
ported the validity of Balassa-Samuelson
hypothesis, which stated that countries (re-
gions) with rapid economic growth will
tend to appreciate its currency. More in-
formation that can be raised about the
Balassa-Samuelson hypothesis (1964) is
that differences in productivity growth be-
tween countries systematically have an im-
pact on real exchange rate through the in-
teraction between tradable sector and non-
tradable in the economy (see Bahmani-
Oskooee and Rhee (1996) for the case of
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Korean won). Furthermore, regarding op-
position to the Balassa-Samuelson hy-
pothesis, this research is not in line with the
study of Edwards (1989, 1994) in the case
of panel data and study of twelve countries
Feyzioglu (1997) who finds that increased
productivity will encourage experienced
real exchange rate appreciation for Finnish
case.

Movement of terms of trade (TOT)
reflects changes in supply and demand for
commodities in world markets or changes
in the productivity of tradable sector, both
domestic and foreign, which in turn will
affect the real exchange rate. The variable
terms of trade (TOT) has a negative impact
on the real exchange rate in both the short
and long term. Although not significant but
the coefficient is consistent with previous
findings such as Elbadawi (1994), Edwards
(1989, 1994), Feyzioglu (1997). In theory
TOT variable coefficient sign of the real
equilibrium exchange rate is ambiguous, so
the sign (direction) negative on the outcome
of long and short-term estimation proves the
existence of income effect which is more
dominant than the substitution effect.

Furthermore, the variables of open-
ness (open) produce the same sign, in both
short and long term. Result of estimation is
in line with the study of Elbadawi (1994)
and reveals that a more open a regime will
be followed by real exchange rate deprecia-
tion. It can be also understood that eco-
nomic openness will bring greater conse-
guences to the depreciating exchange rate.
Government consumption growth (fiscal)
stimulates the real exchange rate apprecia-
tion that supports the hypothesis that gov-
ernment expenditure biases towards domes-
tic product (thus it will cause difficulties
for macroeconomic management).

COUNCLUSION

Based on the aforementioned analysis, this
paper makes four conclusions. First,
variables unit root test in the equation and
the balance of the PPP rea exchange rate
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shows that the LLC and IPS give the same
conclusion that all the variables are not
stationary and contain a unit root. Pedroni
panel cointegration test on the variables in
the equation of the PPP shows that all panel
members is co-integrated and there is
cointegration relationship for at least one
individua variable. It is aso the same on
the panel cointegration test equilibrium real
exchange rate equation, so that the red
exchange rate can not be said to deviate
from the long-term balance.

Second, The result indicates that the
PPP is applied in the short term; in the
short term nominal exchange rate
movements can be predicted by the ratio of
domestic and overseas prices. In the long
run, the consistency of the findings can be
seen from the direction of the coefficient
(positive) ratio of domestic and foreign
prices to exchange rates. Thusit can be said
that volatility in prices will affect the
nominal exchange rate in both the short and
long term.

Third, Results of estimation on
equilibrium real exchange rate show that
generaly the direction of the coefficient of
the variables that are estimated is in
accordance with the theoretical expectations.
In the short-term estimation, despite the
conformity of the direction of coefficient
with the theory, TOT and Fiscal variable
have a vaue that is not satisticaly
significant. Or in the short term it can be
said that the changes in the TOT and
government consumption (Fiscal) does not
affect the equilibrium real exchange rate.
The confotmityof the direction off the
coefficients is aso fulfilled in the long-term
equation, with  different levels  of
significance.

Fourth, Variable of capital inflow
(CAP) negatively affect the equilibrium
real exchange rate, which indicates that
FDI that moves into the region in the long
term encourage the exchange rate to
appreciate. Technological progress (RGDP)
is aso negatively affect the red
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equilibrium exchange rate, as well as
supporting the validity of the Baassa
Samuel son hypothesis.

Based on the analysis, the paper
made some suggestions. First, the experi-
ence exchange rate crisis (1998) should
bring the ASEAN region monetary authori-
ties placing priority on exchange rate fluc-
tuations through the control of macroeco-
nomic variables (economic fundamentals).
Exchange rate uncertainty can negatively
affect investment decisions both domestic
and foreign investment. Real exchange rate
uncertainty would lead to reallocation of
resources between sectors, between coun-
tries and create a climate of uncertainty for
investment decisions. In addition, it is nec-
essary to create an alignment of the pro-
jected rate of economic actors in determin-
ing the appropriate exchange rate policy.

Second, as an increasingly inte-
grated area of macro-economic aspects and
intraciASEAN trade itsdlf, it is necessary to
have an economic policy scheme that can
ensure the adjustment process can be run
automatically. A policy that is responsive
to the event of exchange rate fluctuations
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