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Abstract: The study investigates the simultaneous equation 

model of the current account and real exchange rates in group of 

lower middle income in Association of Southeast Asian Nations 

(ASEAN). This study uses time series from 2000-2017 (18 years) 

and cross section 6 countries (Indonesia, Philippines, Vietnam, 

Lao, Myanmar, and Cambodia). There are three important 

findings in this study; first, for the current account is financial 

development has positive effect while government spending and 

foreign direct investment have negative effect; second, for the 

real exchange rate is economic openness, money supply, and 

interest rate have positive effect while foreign direct investment 

and current account have negative effect; third, only current 

account affects real exchange rates. Therefore, it is highly 

recommended for group of lower middle income in ASEAN to 

intervene in monetary policy variables so that uncontrolled 

deficits and fluctuations can achieve equilibrium in group of 

lower middle income in ASEAN. 

 

Index Terms: Keywords: Current Account, Real Exchange 

Rate, Lower Middle Income, ASEAN. 

I. INTRODUCTION 

Each country not only produces for the needs of the 

domestic market but also for the needs of foreign markets, 

because the era of globalization requires the implementation 

of international trade [1], [2].  The implementation of 

international trade activities is related to export and import, 

which are summarized in the account of international trade 

called the current account.  The condition of the current 

account is often unbalanced due to the interaction between 

exports and imports [3], [4]. International trade activities 

can result in a country more likely to export which results in 

a current account being a surplus because revenues are 

greater than expenditures or a country is more likely to 

import which results in a current account being a deficit 

because expenditure are greater than revenue [5]. 

The surplus is a good and desirable condition for each 

country in international trade activities. While the deficit is a 

bad condition that must be avoided by every country 

because it is a serious problem that disrupts economic 

stability for international trade. Every country is important 

to maintain its stability, because it is used as an indicator to 

assess the strength of the global economy in achieving 

global balance to improve economic performance [6]. 
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The most influential factor in the imbalance of the current 

account condition is real exchange rate fluctuations because 

transactions in international trade activities do not use 

domestic currency, but each country must use the real 

exchange rate [7]. The relationship between the two is 

depreciation which causes the price of exported products to 

be cheaper for importing countries, but when the country 

imports from other countries the price of imported products 

becomes more expensive, so depreciation has an impact on 

increasing exports and decreasing imports [8], [9]. 

On the other hand, the surplus and deficit is the basis of 

the appreciation and depreciation in a country, if exports are 

greater than imports, the condition will be surplus. Export 

payments require domestic currency, so an increase in 

export volumes will increase demand for domestic 

currencies, which results in an appreciation against the 

currencies of trading partner countries. Whereas if imports 

decline, it will reduce demand for the currencies of trading 

partner countries, so that their currencies will depreciate 

against the domestic currency [10], [11]. Based on this, the 

surplus will cause appreciation in the currency. 

On the contrary, if the deficit will cause depreciation in 

the currency because large imports require the currency of a 

large trading partner country. Based on this explanation, it is 

important to analyze the causality relationship for these two 

variables.The current account imbalance and the real 

exchange rate fluctuations in ASEAN still experience 

imbalances, this occurs in group of lower middle income. 

The conditions are summarized in Fig. 1 and Fig. 2. 

Fig. 1. Current Account Conditions in Group of 

Lower Middle Income in ASEAN. Source: Author 

Calculations. 
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Fig. 2. Real Exchange Rate Growth Conditions in 

Group of Lower Middle Income  in ASEAN. Source: 

Author Calculations. 

 

Based on the information in Fig. 1, fluctuations occur 

every year, but over the past five years there have been 

ongoing deficits in Indonesia, Lao, Myanmar and 

Cambodia. However, there are also countries that have 

surpluses, but over time their conditions have declined, and 

they have even experienced deficits in the Philippines and 

Vietnam. While the information in Fig. 2 is that for all 

countries it has very varied and sharp fluctuations every 

year.Based on the explanation in Fig. 1 and Fig. 2 as a 

whole, the two problems are interesting to examine in 

international monetary economic studies because they 

provide information about the health of the economy in a 

country. Based on this, the authors are interested in 

examining the problem of imbalances and fluctuations for 

these problems in group of lower middle income in ASEAN 

from 2000 to 2017. 

II. LITERATURE REVIEW 

Research conducted by previous researchers about the 

current account balance shows the influences among them 

[12] analyze in Pakistan that an increase in foreign direct 

Investment cause a sustained deficit. [13] investigating in 

developing countries that economic growth, economic 

openness, and appreciation of real exchange rates cause 

conditions to deteriorate, while output and interest rates 

cause conditions to improve. [14] also investigated in 

developing countries that the financial development and net 

foreign assets which caused a surplus and openness of the 

economy caused a deficit. [15], [16] investigating in 

developing countries in ASIA that government spending and 

economic openness are causing deficits. [17] investigate in 

Malawian that net foreign assets increase surplus, while 

openness of the economy, real exchange rate, and inflation 

causes a deficit. [18], [19] investigate in developing 

countries that government spending and inflation cause 

deficits. [20] analyze conditions between developing 

countries in Europe and developing countries in Asia that 

financial development and economic growth cause 

conditions to improve, while inflation and real exchange 

rates cause conditions to deteriorate. [21] investigating in 

the 10 new EU member states that economic growth 

increases the surplus, while foreign direct investment, 

inflation and government spending cause deficits. [22]  

investigate new EU members that appreciation in real 

exchange rates causes conditions to deteriorate. [23]  

analyze in Turkey that the real exchange rate and economic 

openness cause conditions to deteriorate. [24] investigating 

at FYROM that financial development, government 

spending and trade conditions caused conditions to improve, 

while economic openness caused conditions to deteriorate. 

Research conducted by previous researchers about the 

real exchange rate shows the influences among them [25] 

analyze in Turkey that government spending, the money 

supply, and economic openness that causes appreciation, 

while foreign direct investment, economic growth causes 

depreciation. [26]  investigating in Sudan that the money 

supply, inflation, economic openness result in depreciation. 

[27] investigating in India that economic growth and foreign 

direct investment have a positive effect, while inflation, 

interest rates and current transactions have a negative effect. 

[28]  investigate in Croatia that inflation, the money supply, 

and direct foreign investment are causing depreciation. 

The literature review used in this study combines the results 

of research conducted by previous researchers about the 

determinants of current account and real exchange rates. The 

difference is that the previous researchers only investigated 

the determinants, while the research we conducted examined 

the causality and determinants for both of these in group of 

lower middle income in ASEAN by using simultaneous 

equation models. 

III. METHODOLOGY 

A. Type and Sources of Data 

The study used secondary data sources covering the time 

series ranged from 2000 up to 2017 and cross sections 6 

countries (Indonesia, Philippines, Vietnam, Lao, Myanmar, 

and Cambodia). Data are collected from World Bank. 

The data set includes Current Account (Y1), Real 

Exchange Rate (Y2), Financial Development (X1), 

Government Spending (X2), Economic Growth (X3), 

Inflation (X4), Economic Openness (X5), Foreign Direct 

Investment (X6), Money Supply (X7), and Interest Rate (X8). 

The information is summarized in the following Table I. 

 

Table I. Description Variables and Sources of Data 

Variables Description Sources 

Current Account 

(Y1) 

The sum of net exports of 

goods and services, net 

primary income, and net 

secondary income (Percent of 

GDP) 

World 

Bank 

Real Exchange Rate 

(Y2) 

The relative price of the two 

countries currencies in trading 

goods and services (Local 

Currency Unit) 

World 

Bank 

Financial 

Development (X1) 

Proxy of money supply to 

GDP (Percent of GDP) 

World 

Bank 

Government 

Spending (X2) 

General government final 

consumption expenditure 

(Percent of GDP) 

World 

Bank 

Economic Growth 

(X3) 

Annual percentage growth 

rate of GDP at market prices 

based on constant 2010 U.S. 

dollars (Percent) 

World 

Bank 
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Inflation (X4) The annual percentage change 

in the cost to the average 

consumer of acquiring a 

basket of goods and services 

(Percent) 

World 

Bank 

Economic Openness 

(X5) 

Ratio of export plus import to 

GDP (Percent of GDP) 

World 

Bank 

Foreign Direct 

Investment (X6) 

The amount of net investment 

inflows from equity capital, 

income reinvestment, other 

long-term capital, and short-

term capital (Percent of GDP) 

World 

Bank 

Money Supply 

(X7) 

Broad money M2 (Local 

Currency Unit) 

Worl

d Bank 

Interest Rate 

(X8) 

Interest rate spread 

lending rate minus deposit 

rate (Percent) 

Worl

d Bank 

B. Selection of the Best Model Panel Data 

The selection of the best model in panel data is to choose 

the most appropriate model used in estimating panel data, 

which consists of; First, the Chow Test to choose the 

Common Effect Model or Fixed Effect Model (H0 = CEM 

and H1 = FEM); Second, the Hausman Test to choose Fixed 

Effect Model or Random Effect Model (H0 = REM and H1 = 

FEM); Third, Lagrange Multiplier test to choose Random 

Effect Model or Common Effect Model (H0 = CEM and H1 

= REM). If the estimation result in the Chow test is FEM, 

then there is no need to do a Lagrange Multiplier test. 

C. Simultaneous Equation Models 

The simultaneous equation model is an equation where 

the dependent variable in one or more equations is also an 

independent variable in several other equations so that in a 

system the equation of a variable also has two roles, namely 

as the dependent variable and the independent variable. In 

the simultaneous equation model consists of endogenous 

variables are independent variables in the system of 

simultaneous equations whose values are determined in the 

system of equations and exogenous variables are variables 

whose values are determined outside the system of 

equations. The conceptual framework is summarized in Fig. 

3. 

 
Fig. 3. Conceptual Framework 

Based on the conceptual framework in Fig. 3, an 

econometric model can be written for simultaneous equation 

models: 

Y1it        = α0 + α1X1it + α2X2it + α3X3it + α4X4it 

                  + α5X5it   + α6X6it + α7log(Y2)it + ε1it                      (1) 

 

log(Y2)it = β0 + β1X3it + β2X4it + β3X5it + β4X6it 

                           + β5log(X7)it + β6X8it + β7Y1it + ε2it                      (2) 

Where, 

Y1 and Y2              = endogenous variables 

X1 – X8  = exogenous variables 

α0 and β0  = constants 

α1 – β7  = structural parameter 

i   = countries (Indonesia, 

Philippines, Vietnam,  Lao, Myanmar, and Cambodia) 

t   = year (2000 – 2017) 

ε1 and ε2  = residual 

D. Rules for Identifying Simultaneous Equation System 

Rules for identifying simultaneous equation systems; 

First, if K – k < m – 1, the equation is under identified, 

parameter estimation cannot be carried out, the solution is to 

form another model; Second, if K – k = m – 1, the equation 

has just identified, the parameter estimation technique is ILS 

(Indirect Least Square); Third, if K – k > m – 1, the equation 

is over identified, the parameter estimation technique is 

2SLS (Two Stages Least Square). 

E. Analytical Method 

The first step is to identify each equation simultaneous. 

The second step is to do parameter estimation of the CEM, 

FEM, and REM use panel data estimation techniques in the 

first step.  Then compare between CEM, FEM, and REM, 

which is more appropriate to declare panel data 

simultaneity. The third step after the model selected, 

perform;  coefficient of determination (R
2
) to measure the 

proportion of total variation on the dependent variable 

which can be explained by the independent variable, if R
2 

= 

0 or close to zero, then there is no influence between 

independent variables on the dependent variable, if R
2 

= 1 or 

close to one, then there is a significant effect between the 

independent variables on the dependent variable; parameter 

significance tests simultaneously (F Test) to test the 

coefficients in the model whether the independent variables 

together have an influence on the dependent variable (H0: α 

= 0 and H1: at least one value α ≠ 0 or collectively variables 

independent has a significant effect on the model); and 

significance test individual parameters (t Test) for the 

selected model to test the significance of the model 

coefficients individually on the dependent variable by 

assuming that other variables are constant (H0 = independent 

variables not significant to the dependent variable and H1 = 

independent variables significant to the dependent variable). 
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IV. RESULTS 

A. Simultaneous Equation System 

The identification of simultaneous equation system is 

summarized in Table II. 

Table II. Identification of Simultaneous Equation 

System 

 System Structural 

Equations 

(1) 

Structural 

Equations 

(2) 
  Endogenous 

Variable 
2 1 1 

  Exogenous 

Variable 
8 6 6 

  Identification  over 

identified 

over 

identified 

  Estimation  2SLS 2SLS 

Source: Author Calculation 

 

Based on the information in Table 2 it can be concluded 

that the identification results are over identified so that the 

simultaneous equation model is estimated using the 2SLS 

(Two Stages Least Square) approach. 

B. Panel Data  in the Simultaneous Equation Model 

The panel data estimation results for CEM in the 

simultaneous equation model are summarized in the 

following equation: 

Y1it        = 1.789 + 0.061X1it – 0.299X2it + 0.144X3it 

                            + 0.009X4it  – 0.011X5it – 0.952X6it 

                             – 0.052log(Y2)it                                                                    (3) 

log(Y2)it = -16.384 + 0.022X3it + 0.001X4it + 0.029X5it 

                              – 0.478X6it + 0.677log(X7)it + 0.142X8it 

                              – 0.615Y1it                                                                              (4) 

The panel data estimation results for FEM in the 

simultaneous equation model are summarized in the 

following equation: 

Y1it        = 1.245 + 0.076X1it – 0.312X2it + 0.200X3it  

                             – 0.027X4it – 0.018X5it – 1.011X6it  

                             – 0.020log(Y2)it                                                                    (5) 

log(Y2)it = -16.850 + 0.016X3it – 0.011X4it + 0.028X5it 

                              – 0.447X6it + 0.694log(X7)it  + 0.150X8it 

                              – 0.572Y1it                                                                               (6) 

The panel data estimation results for REM in the 

simultaneous equation model are summarized in the 

following equation: 

Y1it         = 1.790 + 0.061X1it – 0.299X2it + 0.144X3it 

                              + 0.009X4it – 0.011X5it – 0.952X6it 

                              – 0.053log(Y2)it                                                                  (7)     

log(Y2)it = -16.384 + 0.022X3it + 0.001X4it + 0.029X5it 

                              – 0.478X6it + 0.678log(X7)it  + 0.143X8it  

                              – 0.615Y1it                                                                               (8) 

C. Chow Test 

The Chow Test used for selecting the CEM or FEM can 

be determined from the results of the Chow Test which are 

summarized in Table III. 

Table III. Chow Test 

 F Statistics Sig. 

Equation (1) 15.689876 0.0410 

Equation (2) 30.042213 0.0000 

Source: Author Calculations. 

Based on the Chow Test results in Table III, the 

probability significance in equation 1 is 0.0410 and the 

probability in equation 2 is 0.0000, where the second value  

of the probability is small than α = 0.05, and the value of F 

statistics in equation 1 and equation 2 is greater than the 

value of F table is 2.03, then H0 is rejected and H1 is 

accepted, so FEM is better to use. 

D. Hausman Test 

The Hausman Test used for selecting the REM or FEM 

can be determined from the results of the Hausman Test 

which are summarized in Table IV. 

Table IV. Hausman Test 

 Chi-Sq Statistics Sig. 

Equation (1) 19.734977 0.0062 

Equation (2) 17.943336 0.0169 

Source: Author Calculations. 

 

Based on the Hausman Test results in Table IV, the 

probability significance in equation 1 is 0.0062 and the 

probability significance in equation 2 is 0.0169, where the 

second value of the probability is small than α = 0.05, and 

Chi-Sq statistics in equation 1 and equation 2 is greater than 

the Chi-Sq table is 16.01, then H0 is rejected and H1 is 

accepted, so FEM is better to use. 

E. Coefficient of Determination (R
2
) 

The calculation results of the coefficient of determination 

(R
2
) are summarized in Table V. 

 

Table V. Coefficient of Determination (R2) 

 Coefficient of Determination (R
2
) 

Equation (1) 0.651011 

Equation (2) 0.589283 

Source: Author Calculations. 

 

Based on the results of panel data regression on the 

simultaneous equation model in Table V for equation 1 the 

R
2
 value is 0.651011, which means that the Current Account 

(Y1) in lower middle income countries in ASEAN can be 

explained by Financial Development (X1), Government 

Spending (X2), Economic Growth (X3), Inflation (X4), 

Economic Openness (X5), Foreign Direct Investment (X6), 

and Real Exchange Rate (Y2) with a contribution of 

65.1011%, while the remaining 34.8989% is explained by 

other variables outside the model. While for equation 2 the 

R
2
 value is 0.589283, which means that the Real Exchange 

Rate (Y2) in lower middle income countries in ASEAN can 

be explained by Economic Growth (X3), Inflation (X4), 

Economic Openness (X5), Foreign Direct Investment (X6), 

Money Supply (X7), Interest Rate (X8), and  Current 

Account (Y1) with a contribution of 58.9283%%, while the 

remaining 41.0717% is explained by other variables outside 

the model. 
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F. F Test 

The calculation results of F Test are summarized in Table 

VI. 

Table VI. F Test 

 F Statistics Sig. 

Equation (1) 6.492662 0.0000 

Equation (2) 8.541237  0.0000 

Source: Author Calculations. 

 

Based on Table VI for equation 1 is F statistics 15.15565 

is greater than F table 2.03, this can also be seen from the 

probability F statistics 0.0000 which is smaller than the 

value of α = 0.05, then H0 is rejected and H1 is accepted that 

together with Financial Development (X1), Government 

Spending (X2), Economic Growth (X3), Inflation (X4), 

Economic Openness (X5), Foreign Direct Investment (X6), 

and Real Exchange Rate (Y2) significantly influence Current 

Account (Y1) in lower middle income countries in ASEAN. 

While for equation 2 is F statistics 8.541237 is greater than 

F table 2.03, this can also be seen from the probability F 

statistics 0.0000 which is smaller than the value of α = 0.05, 

then H0 is rejected and H1 is accepted that together with 

Economic Growth (X3), Inflation (X4), Economic Openness 

(X5), Foreign Direct Investment (X6), Money Supply (X7), 

Interest Rate (X8), and  Current Account (Y1) significantly 

influence Real Exchange Rate (Y2) in lower middle income 

countries in ASEAN. 

G. t Test 

The results of the calculation of the t test for equation 1 

are summarized in Table VII. 

Table VII. t Test for Equation 1 

Variabl

e 

Coefficie

nt 

t 

Statistics 

Prob. 

X1 0.075972 3.247131 0.0017 

X2 -0.311933 -2.644762 0.0098 

X3 0.200000 1.035497 0.3034 

X4 -0.026604 -0.541781  0.5894 

X5 -0.017828 -0.908346  0.3663 

X6 -1.010641 -6.879205  0.0000 

 log(Y2)   

0.019956 

 0.077093  0.9387 

Source: Author Calculations. 

 

Based on Table VII that the conclusion of the t Test is 

Financial Development (X1) individually has a positive and 

significant effect on Current Account (Y1) because t 

statistics is 3.247131 which is greater than t table 1.98397 

and the probability is 0.0017 which is smaller than the 

probability α = 0.05 which is consistent with [29], [30]. 

Further, Government Spending (X2) and Foreign Direct 

Investment (X6) individually have a negative significant 

effect on Current Account (Y1) because t statistics for these 

two variables in sequence are -2.644762 and -6.879205 

which are smaller than t table -1.98397 and the probability 

for the two variables in sequence are 0.0098 and 0.0000 

which are smaller than the probability α = 0.05 which is 

consistent with [31], [32]. 

The results of the calculation of the t test for equation 2 

are summarized in Table VIII. 

 

Table VIII. t Test for Equation 2 

Variable Coefficient t Statistics Prob. 

X3 0.015679 0.126885 0.8993 

X4 -0.010643 -0.345806 0.7304 

X5 0.028239 4.410889 0.0000 

X6 -0.447008 -2.092789 0.0394 

log(X7) 0.694027 4.993516 0.0000 

X8 0.149865 3.698339 0.0004 

Y1 -0.572202 -3.208011 0.0019 

Source: Author Calculations. 

 

Based on Table VIII that the conclusion of the t Test is 

Economic Openness (X5), Money Supply (X7), and Interest 

Rates (X8) individually have a positive and significant effect 

on Real Exchange Rate (Y2) because t statistics in sequence 

are 4.410889, 4.993516, and 3.698339 which are greater 

than t table 1.98397 and the probability for the three 

variables in sequence are 0.0000, 0.0000, 0.0004 which are 

smaller than the probability α = 0.05 which is consistent 

with [3], [27]. Further, Government Spending (X2) and 

Foreign Direct Investment (X6) individually have a negative 

significant effect on Real Exchange Rate (Y2) because t 

statistics for these two variables in sequance are -2.644762 

and -6.879205 which are smaller than t table -1.98397 and 

the probability for the two variables in sequance are 0.0098 

and 0.0000 which are smaller than the probability α = 0.05 

which is consistent with [33], [34]. 

V. CONCLUSION 

This study uses simultaneous equation model to analyze 

the causality relationship between the current account and 

real exchange rate and its determinants in group of lower 

middle income in ASEAN with various macroeconomic 

indicators that influence it. Based on the results of the study 

that it should be a serious concern for policymakers and 

governments in ASEAN group of lower middle income 

must carefully handle the deficit so that the balance of the 

current account and the conditions of real exchange rate can 

be achieved through increasing exports and decreasing 

imports so that conditions is not sustainable. In addition, the 

government also needs to make proactive policies to 

stabilize the problem of real exchange rate imbalances in 

group of lower middle income in ASEAN through 

controlling the excessive rate of appreciation of the 

domestic currency through measured intervention policies 

from the central bank. The policy can be carried out is to 

keep in mind the stability of exchange rate of the domestic 

currency. If its depreciates too high, a policy that can be 

done is to maintain the balance of demand and supply in the 

foreign exchange market, reducing excessive pressure on its. 

This can be achieved by minimizing speculative purchases, 

so that a stable domestic currency condition can minimize 

the imbalance of the current account in group of lower 

middle income in ASEAN. 
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