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Abstract: - Globalization has caused Indonesia's national income, calculated in Indonesian Rupiah (IDR), 
cannot be separated from the strong exchange rate of the US dollar (USD) and euro (EUR). This study 
discussed the effect of the interaction between the USA currency exchange rate (IDR / USD) and the European 
exchange rate (IDR / EUR) on the Indonesia’s national income from 2004 to 2013. The data of national income 
were available in the form of quarterly time series (every 3 months). As for the US and European currencies 
exchange rates, the data were available, in the form of daily time series, except Saturdays, Sundays and national 
holidays. Data analysis used was causal model lagged variable auto-regression (LVAR). The results showed 
that there was a negative effect of  IDR/USD exchange rate on the national income, there was a positive effect 
of IDR/EUR exchange rate on the national income, and there was a negative effect of the interaction of both 
exchange rate IDR/USD and IDR/EUR against the national income. This information is important for the 
government to consider in its economic policy decision making. 
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1 Introduction 
Currency exchange rate plays an important role in 
the global economy. In the international trade, the 
currency becomes a mean of transaction, where the 
exchange rate, as the price of a currency, is the 
reference in the calculation of the value of the trade. 
The high activity of the global economy, both in the 
real sector and in the financial sector, can lead to an 
increase in the demand for foreign currency. This 
can be potential to increase foreign exchange rates.  

The increase in the exchange rate can affect the 
global economy. An exchange rate appreciation 
makes home products and services become 
relatively expensive against foreign goods and 
services. This causes global demand for goods and 
services will shift to foreign goods and services. As 
a result, exports decrease, and imports increases.  
Decrease in exports and increase in imports can 
cause a decline in the trade balance. As a 
consequence, the contribution of the trade balance to 
the growth of Gross Domestic Product (GDP) fells 
[10]. When the domestic currency depreciates, the 
price of imported goods becomes more expensive, 
which can raise the price and inflation level [21]. An 

increase in the price of imported goods like 
industrial raw materials can increase the production 
cost of domestic enterprises. This can potentially 
motivate an increase in prices and inflation. As a 
result, household consumption may decrease, which 
in turn will reduce GDP. The increase in the price of 
goods can also affect the rate of investment, which 
in turn can affect GDP. 

United States currency exchange rate (USD), and 
European countries (EUR) currency exchange rate 
were considered strong exchange rates in Indonesian 
economy. Considering the data trend over 2004 to 
2013, the trend of exchange rates of these two 
fluctuated. USD exchange rate rose from IDR 8,570 
per dollar at the beginning of the first quarter of 
2004 to IDR 11,575 in the first quarter of 2009. 
However, from the first quarter of 2009 to the first 
quarter of 2011 it drastically dropped at IDR 8,500. 
The trend of EUR exchange rate showed an increase 
from IDR 10,486 per euro in the first quarter of 
2004 to IDR 16,821 in the fourth quarter of 2013 
(www.bi.go.id). Meanwhile, Indonesia's GDP also 
increased since the first quarter of 2004 to 
536,605.30 2,367,928.70 in the fourth quarter 2013. 
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The dynamics of USD and EUR relative to IDR, and 
the relation of these two dynamics have been 
studied by Cahyono et al. [6] and Saidi et al. [25]  
which are based on the method of linear relation of 
signals in [5]. In the year 2005 and 2013 the two 
dynamics are in good agreement. A number of 
studies on the effect of exchange rate on GDP have 
been carried out, among others are: [23], and [11], 
yet there is still no consensus on the effect of the 
exchange rate on GDP. 

No previous research has so far paid attention to 
the effect of rate interaction on GDP. This research 
aimed to examine the effect of the interaction 
between the exchange rate of IDR/USD and 
IDR/EUR on GDP. 
 
 
2 Review Literature 
Trade balance (NX) is defined as export (EX) minus 
import (IM), or NX=EX-IM. EX and IM values are 
calculated using foreign currency exchange rate. In 
general, foreign currency rate used internationally, 
including Indonesia, is USD exchange rate 
(IDR/USD). Therefore, trade balance is considered 
as function and exchange rate, ceteris paribus. 
Further, form the point of view of expenditure, GDP 
is the total of all domestics household consumption 
(C), company expenditure in the form of investment 
(I), Government expenditure (G) and Trade 
balanced (NX), or 
 

GDP=C+I+G+NX  (1) 
 

As for Indonesian national income, GDP was 
calculated in IDR. Since NX was the mathematical 
function of exchange rate, the Indonesia national 
income (GDP) could be considered as the function 
of the exchange rate, ceteris paribus. From equation 
(1) it was known that NX contributed to calculation 
of National income (GDP). On the basis of this, a 
number of researchers studied the relationship 
between exchange rate and GDP. 

In term of investment, GDP cannot be 
independent from financial market, especially form 
investors where the investors’ preferences play an 
important role. Lozza et al. [19] studied the 
dominance among financial market and related to 
the investor preferences. Li et al. [18] studied 
optimal investment problem. This may be 
considered to increase GDP by optimizing 
investment. 

Carrera and Vergara [8] developed a model of 
the effect of exchange rate devaluation policy on 
Debt Valuation, interest rate, and GDP growth. 

Based on the calibration, the model they developed 
using data from five Latin American countries:  
Brazil, Chile, Columbia, Mexico, and Peru in the 
time interval of first quarter of 1999 to fourth 
quarter of 2007 showed that exchange rate shock 
affected interest rate and GDP growth. 

Mahmood et al. [20] studied the relationship 
between exchange rate and macroeconomic 
variables: GDP, FDI, Economic growth and trade 
openness.  This study was conducted during the 
period of 1975-2005 in Pakistan.  Analysis tool used 
was simple linear regression. The result indicated 
that exchange rate had positive effect on all the 
macroeconomic variables. 

Azeez et al. [4] studied the effect of 
macroeconomic performance: exchange rate, 
payment balance, level of inflation, and state’s oil 
profit against GDP Nigeria during the interval of 
1986 to 2010. Results of the analysis showed that 
the oil profit and payment balance had negative 
effect on GDP, whereas exchange rate had positive 
effect on GDP. The analysis employed multiple 
regressions. 

Tabas et al. [26] studied the correlation between 
exchange rate shock and macroeconomic variable 
performance: GDP, inflation, and money supply in 
Iran during 1973-2007. Using VECM model, the 
test result showed that there was a negative 
correlation between exchange rate shock and GDP, 
yet this correlation was only one   direction from 
exchange rate to GDP. Similarly, there was a 
negative correlation between money supply and 
GDP. On the other hand, there was a positive 
correlation between inflation and GDP. 

Musyoki et al. [22] studied the effect of vitality 
of domestic real exchange rate on Kenya economy 
in the period of January 1993 to December 2009. 
Statistical analysis using the Generalized 
Autoregressive Condition of Hetero-scedasticity 
(GARCH) indicated that Kenya’s Real exchange 
rate had negative effect on GDP growth. 

Cang [7] examined asymmetric co- integration 
relationship between three currencies: Japanese 
Yen, Korean Won, and Singaporean dollar during 
the period of January 1990 October 2006.  ECM test 
of monthly data showed that in the long term there 
was a stable relationship among the three currencies. 
The exchange rates of Korean Won and 
Singaporean Dollar responded to the change of the 
exchange rate of Japanese Yen. In the short term, 
the exchange rate of Japanese Yen also responded to 
the shock of the exchange rates of Singaporean 
Dollar and Korean Won. 

Kang [16] studied co-integration relationship of 
the exchange rates of the currencies of all members 
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of G7 (Japanese yen, German mark, British pound, 
French franc, Italian lira, and Canadian dollar) 
against US dollar between   March 1973 and 
December 2001, but Japanese yen, British pound, 
and Canadian dollar, until 2004. Employing  OLS 
and MLE methods, the study concluded that all G7 
members’ currencies exchange rates had long term 
co-integrative relationship. 

Coudhry et al. [9] studied the interaction of the 
currency exchange rate of eight countries in Asia 
and Australia: Australian dollar, Singaporean dollar, 
Malaysian ringgit, Thai bath, Indonesian rupiah, 
Philippine peso, South Korean won and Taiwanese 
Taiwan in the interval of 1990 to 2002 which was 
divided into two sub-periods: 1990-1997, and 1997-
2002. The purpose of the division was to investigate 
the changes in the structure of the relationship 
between exchange rates. All exchange rates were 
expressed in US dollars. The analysis tool used was 
Johansen co-integration test and spectrum 
regression (band spectrum regression). The test 
results showed that there was a change in the 
structure of the relationship between exchange rates. 

Farooq et al. [12] investigated factors affecting 
the GDP of Pakistan for the interval of 1975-2011. 
Some variables identified potential to affect the 
GDP were: trade openness, industry, service sector 
output, and exchange rate. VAR analysis results 
indicated that the GDP was affected by those 
identified variables. 
 
 
3 Data and Methods 
 
2.1 Data 
The present study of the effect of the interaction 
between us dollar and euro exchange rates on 
Indonesia’s national income was conducted within 
an interval of the first quarter of 2004 to the fourth 
quarter of 2013. National income variable was 
measured with Indonesia’s GDP. The data of GDP 
were obtained from the Central Bureau of Statistics 
of Indonesia via http://www.bps.go.id; whereas the 
data of the exchange rates of IDR/USD and 
IDR/EURO were obtain from the Central Bank of 
Indonesia via http://www.bi.go.id. 

For analysis purpose, the data of the three were 
converse in to growth data using the following 
formula. 
 

        (2) 
 
where y0(t) is data at time t before transformation, y0 
(t-1) is data at time t-1, and y(t) is transformed data. 

Data y(t) for the first quarter of  2004 until the 
fourth quarter of 2013 were calculated using 
Microsoft Office Excel application program.  Then, 
y is the national income (GDP), x1 is exchange rate 
of IDR / USD, and x2 is the exchange rate of IDR/ 
EUR. All variables: x1, x2, and y are transformed 
variables resulted from the application of 
transformation (2).  
 
2.2 Methods 
Three hypotheses were tested in the present study: 
(a) “There is an effect of the exchange rate of 
IDR/USD on the national income”; (b) “There is an 
effect of the exchange rate of IDR/EUR on the 
national income”, and (c) “There is an effect of 
interaction between the exchange rate EUR/USD 
and the exchange rate of USD / EUR on the national 
income”. For testing purpose, two econometric 
testing tools were used: lagged variable auto-
regression LVAR (p, q) both the linear and non-
linear [2], where p and q are time lag. Linear LVAR 
was used to test hypothesis (a) and (b), while non-
linear LVAR was used to test hypothesis (c).  Linear 
LVAR testing hypothesis (a) and (b) was stated by 
causal model (3), and non-linear LVAR testing 
hypothesis (c) was stated by causal model (4), as 
follows. 

 
     (3) 

   

(4) 
 
where , , are 
regression parameters, p, q time lag, 

interaction rate, and  error term. 
Adam et al.  in [1] used causal model (3) in their 
study to examine the dynamics of one direction 
relationship between the world crude oil and 
Indonesian trade balance, and they found a 
relational dynamics causal model with the formula 
 

 
                                 

      (5) 
 
where the D(x(t-3)) of (4) is pressure process of 
crude oil prices on Indonesia’s trade balance. 

The testing of effect using causal model (3) and 
(4) was done by first testing data stationarity as the 
prerequisite of the application of causal model (3) 
and (4). The stationarity testing used was 
Augmented Dickey-Fuller (ADF) Statistics. For 
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instance, to test coefficient of significance ρ of 
equation 
 

 
(6) 

 
The testing criteria of (6) is that y is stationary if 

ρ is significant at α level (1%, 5%, or 10%). 
Widarjono’s  criteria for the testing [27] is that if the 
statistic absolute value of the ADF is greater than 
the critical absolute value of ADF at level of 
significance α, then y is stationary at level α. As for 
other cases, they were not stationary. It is also 
important to test the co-integrations of: the trend of 
IDR / USD exchange rate and the trend of national 
income, the trend of IDR / EUR exchange rate and 
the trend of national income, and the trend under the 
interaction of the exchange rates of the two 
currencies and the trend of national income. This is 
of necessity to make sure the variables under study 
co-move. For such a purpose, the testing tool used is 
a two-way Engle-Granger co-integration test. For 
instance, in testing the co-integration of variables x 
and y, first of all, estimate the linear regression 
equation between x and y. Secondly, give error 
estimation by the names of other variables, say 
Residual. Test Residual error variable whether it is 
stationary or not. If the result of the test shows the 
Residual variable is stationary, x (independent 
variable) and y (dependent variable) co-integrate. 

The next step is to test effect by estimating 
significance test of the parameter of causal model 
(3) and (4), based on the following hypotheses  
 

all  (There exists an 
effect) 

 there exists 
  (There is no effects) 

 
In the estimation of model (3) and (4) residual 

error variable should be included if there is co-
integration. In this test, the criteria used is p-value 
of statistics-t and statistics-F. If statistic value of p is 
smaller than its critical value (1%, 5%), it means 
that there is an effect, and for other cases, there is no 
effect. It is also concluded that there is an affect 
when statistic determinant  R2 is bigger than 
statistics Durbin Watson (DW), and time lag 
optimum based on Akaike Information Criterion 
(AIC) or Schwarz Criterion (SC) [24]. Heiij et al. 
[14] point out that when the two variables x and y 
are in balance, the significance of long term effect 
of variable x on variable y for causal model (3) and 
(4) is determined by 

 

   (7) 

 
All estimations of the two types of testing, 

stationary testing and effect testing, used Eview .6 
application program. Output of the application 
program also involves the value: coefficient of 
determination R2. All determination, DW value, and 
AIC value and SC. 
 
 
4 Results 
 
4.1 Stasionary test (Unit root test) 
Estimation result of ADF-statistics and ADF-crit for 
testing the stationarity of the four variables 
exchange rate of IDR/USD (x1), exchange rate of 
IDR/EURO (x2), variable interaction of the two 
exchange rates (x1*x2), and GDP (y) at the first 
difference is summarized in Table-1. The absolut 
value of y is larger than the absolute value of ADF-
crit at the the level of significance 1%. This means 
that the two variables: exchange rate of IDR/USD 
and exchange rate of IDR/EURO, variable 
interaction between the two, and GDP are stationary 
at the first difference level. Estimation result at the 
level of the three variables: exchange rate IDR/USD 
(x1), exchange rate IDR/EUR (x2), and national 
income (y) is not stationary and is not presented in 
Table-1. 
 

Table 1 ADF statistical results 

 
 
 
4.2 Co-integration Test 
In this co-integration test, the estimation error result 
of regression equation between the exchange rate of 
IDR/USD and national income is Residual1, that of 
estimation of equation regression between the 
exchange rate of IDR/EUR and national income is 
residual2, and error estimation of the equation 
regression between the interaction of the two 
exchange rates and national income is Redisual3. 
Estimation result of the stationary test of the three 
variables, Residual1, Residual2, and Residual3 is 
presented in Tabel-2 below. 
 



 

 

 
Table 2 ADF statistical results on residual variables. 

 
 

Table-2 shows that the absolute values of 
ADF-stat of all three estimation error variables: 
Residual1, Resdual2, and Residual3 are smaller 
than the absolute value of ADF-crit at the level 
of significance 5%. It means that the three 
variables: Residual1, Residual2, and Residual3 
are not stationary. This then leads to the 
conclusion that: (1) exchange rate of  IDR/USD 
and national income do not co-integrate, (2) 
exchange rate of IDR/EURO and national 
income do not co-integrate, and (3) interaction 
between exchange rate of IDR/USD and 
exchange rate of IDR/EURO does not co-
integrate with national income. 
 
 
4.3 Effect Test 
Since there was no co-integration between the two 
variables under investigation, the estimation of 
effect did not take in residual error correction 
variable. Estimation of causal model (3) about the 
effect of IDR/USD on national income (GDP) 
resulted in the coefficient of variable D(x1(-10)) -
0.226192 with p-value of t- statistics 0.0390 and p-
value of F-statistics 0.001442. Estimation result of 
all regression parameters model (1) is not presented, 
nevertheless, the result of re-estimation by 
eliminating variables which were not significant is 
presented in Tabel-3. This means, there was a 
significant effect of the exchange rate of IDR/USD 
on national income. This effect applied when the 
time lag reached quarter ten. Meaning, from quarter 
one to nine there was not any significant effect. 
Further, Table-3 also shows that the effect of the 
exchange rate of IDR/USD is negative. This 
indicates that when exchange rate of IDR/USD 
increased, national income decreased significantly 
in the following ten quarters. In such a case every 
increase by 1% of exchange rate of IDR/USD 
currently, national income decreases by 5.48%. 
 
Table 3 Estimation results of effect test of the 
exchange rate of IDR/USD (x1) on national income 
(y) 

 
 

Estimation of clausal model (3) about the 
relationship between the exchange rate of IDR/EUR 
on national income with the choice of optimum lag 
time q=4 resulted in p-value of F-statistics 
0.000007, coefficient variable D(x3(-4)) 0.152211 
with p-value 0.0496 which is smaller than 5%, 
became significant. Estimation result of all 
parameters of model (1) is not provided. However, 
re-estimation result after eliminating variables not 
significant is presented in Table-4 where coefficient 
and the value of p-value of variable D(x2(-4)) 
changes. So, there was a significant effect of the 
exchange rate of IDR/EURO on national income. 
This effect applied when the time lag reached 
quarter four. It can be seen in Table-4 that the effect 
of the exchange rate of IDR/EURO on national 
income is positive. In such a case, when the 
exchange rate of IDR/EURO increases at certain 
time it will be followed by the increase in national 
income in the following four quarters. Here, every 
current increase by 1% of exchange rate of 
IDR/EURO currently, in the following four quarters 
national income will increase by 10.95%. 

 
Table-4: Estimation result of effect test of the 
exchange rate of IDR/EURO (x2) on national 
income (y) 

 
 
Estimation result of the effect between the 

exchange rate of IDR/USD and the exchange rate of 
IDR/EURO on national income after eliminating 
variables that were not significant with optimum 
time lag q=4 is presented in Table-5. Coefficient 
variable D(x1)*D(x2)(-2) is -0.013930 with p-value 
0.0296. This value is smaller than 5%, hence 
significant at 5%. This leads to the conclusion that 
there was an effect of the interaction between the 

WSEAS TRANSACTIONS on BUSINESS and ECONOMICS Ld Saidi, M. Kamaluddin, Rostin, P. Adam, E. Cahyono

E-ISSN: 2224-2899 135 Volume 12, 2015



 

 

exchange rate of IDR/USD and the exchange rate of 
IDR/EURO on national income, applicable when 
time lag reached quarter two. The effect of the 
interaction between the exchange rate of IDR/USD 
and the exchange rate of IDR/EURO on national 
income was negative, meaning that if the interaction 
between IDR/USD and IDR/EUR increase, national 
income decreased after two following quarters. In 
such a case, if the interaction between the exchange 
rate of IDR/USD and the exchange rate of 
IDR/EURO increased by 1% currently, in two 
following quarters, national income would decrease 
by 0.4%. 

 
Table-5 : Estimation of the effect of interaction 
between the exchange rate of IDR/USD (x1) and the 
exchange rate of IDR/EURO (x2) on national 
income (y) 

 
 
 
5 Conclusion 
The interaction tests between the exchange rates of 
IDR/USD and IDR/EURO from 2004 to 2013 were 
as follows. The data of the three variables: the 
exchange rate of IDR/USD, exchange rate of 
IDR/EURO, and the interaction of the two, and the 
Indonesian national income were stationary at the 
level of first difference. The estimation at this 
difference indicates that: 
(1) There was a significant, negative effect of 

exchange rate of IDR/USD on national income; 
(2) There was a significant, positive effect of the 

exchange rate of IDR/EURO on national 
income; and 

(3) There was a significant, negative effect of the 
interaction between the exchange rate of 
IDR/USD and the exchange rate of IDR/EURO 
on national income. 

The effect of the two exchange rates of 
IDR/USD and IDR/EURO and the interaction 
between the two of them did not happen by chance, 
but required certain quarterly time lag to affect 
national income. The effect of the exchange rate of 
IDR/USD required ten quarters to affect national 
income. Meanwhile, the exchange rate of 
IDR/EURO, and also the interaction of the two 

exchange rates required four consecutive quarters 
and two quarters subsequently to have effect on 
national income. Another important point to 
mention is that two kinds of effect (positive and 
negative) of the two exchange rates resulted in 
negative effect of the interaction of the two on 
Indonesia’s national income. 
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