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ABSTRACT 

 
This paper examines the effect of macroeconomic factors on the exchange rate in Malaysia using 

annual time series data from 1969 to 2018. Before testing the long run relationship between the 

variables, unit root tests were applied for all the variables to test their stationarity. Based on the results 
of unit root tests, ARDL bounds test approach was applied to test the cointegration among the 

dependent and independent variables. 
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1. Introduction  

 

The relationship between exchange rate and economic growth has been a subject of argument in all 

over the world. Exchange rate means how many units of one nation’s currency can be purchased with 
one unit of domestic currency. Exchange rate can be called the conversion factor that determines the 

rate of change of currencies. There is a difference between real and nominal exchange rate. If we 

exclude the inflation factor then it is real exchange rate and if we include the inflation influence then 

it is nominal exchange rate. The nominal exchange rate can be expressed in bilateral and multilateral 
term. Real exchange rate volatility means the short term fluctuation of the real exchange rate. 

Different patterns of exchange rate behavior are also known as exchange rate regime. A regime in 

which exchange rate remains fixed is called fix exchange rate regime and in which exchange rate 
fluctuates is known as floating exchange rate regime. The middle of fix and floating exchange rate is 

called managed float regime. The objective of this study is to determine the long run relationship 

between exchange rate of Malaysia with macroeconomic variables i.e Gross Domestic Product (GDP) 
growth, inflation rate (Consumer Price Index), Real Interest rate, and trade growth percentage of 

GDP. Besides that, this paper also provides a short run relationship of the independent variables 

towards the exchange rate.  

 

2. Overview of Malaysian Economy 

Malaysia is one of ASEAN's most advanced nations. Economic growth was above 8% on average 
between 1970 and 1980, financial growth was 5.2% between 1980 and 1990, and financial growth 

was above 6% on average between 1990 and 2005. Before the 1997 Asian economic crisis, it was 

greater than 9%. The only downturn in economic development since the mid-1980s was in 1998, 
when the Asian monetary crisis and the 2008–2009 worldwide financial crisis significantly impacted 

Malaysia. Malaysia's liberalization of its investment system in the manufacturing sector during the 

1980s and 1990s was among the most active among ASEAN countries. This policy provided 
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numerous incentives, including pioneer status tax holidays, extended investment tax allowances, tax 

deductions for export promotions, and free trade zones. More usually, a trend towards enhanced 
liberalization, greater openness to world trade, greater degree of financial integration and greater 

economic growth defined the Malaysian economy during the 1990s. Malaysia's tariffs have also 

declined over time. The Malaysian government enforced capital controls in reaction to the Asian 

financial crisis with the aim of decreasing short-term capital flows. Nevertheless, Malaysia has made 
reasonable progress with its outward-oriented policies relative to other ASEAN economies. 

However, Malaysia’s economy has continued to grow but now at a move modest pace, 
mirroring the slowdown in global economic growth. The country’s economic fundamental remain 

strong, and diversified sources of growth have offered some respite to Malaysia during an uncertain 

period. The economy is expected to expand but a more gradual pace of 4.6% this year of 2019. In the 
1

st
 quarter of 2019, the country registered growth of 4.5%, during this time, private consumption 

growth has remained strong but overall growth has been weighed down by an expert slowdown and 

weaker than expected investment. On the supply side, growth has moderated across most economic 

sectors, except in agriculture which has seen a recovery. The current account surplus widened 
reflecting a larger trade surplus and a narrower primary income deficit. Meanwhile, inflation turned 

negative temporarily at the start of the year. Development always largely driven by lower 

transportation costs. Looking forward, Malaysia remains on track to achieve high income economy 
status by 2024. 

Malaysia has been implementing a managed floating exchange rate since after the Asian 
Financial Crisis in 1997-1998. During the recovery process, the previous Prime Minister, Tun 

Mahathir Mohamad had pegged the ringgit in order to attract the investor’s confidence and to sustain 

the value of Malaysia’s currency. However, because of many speculations and external shocks in 

Malaysian economy, the value of Ringgit has been maintain to at least RM4 per USD since 2015 as a 
result of China’s devaluation of currency which had strengthen the US Dollar but suffered the most 

Asian currency including Malaysia. But despite the current value of Malaysian Ringgit, the economy 

of Malaysia continue to produce a resilient economic growth. 

3. Background of Study 

 
The gross domestic product growth rate is one of the most significant variables influencing the 

exchange rate. Azid et al. (2005) have shown that the exchange rate is having a positive impact on 

financial development. Any country's exchange rate can be inflation-driven. The purchasing power 

parity theory has tried to establish that the balance in return will occur if purchasers in these nations 
have comparable purchasing powers in separate nations with fluctuating exchange rates. In different 

circumstances, Engel and Rogers (2001) research indicates that the country's domestic currency is 

going to face a depreciation in exchange rate compared with other nations if any nation has higher 
price levels of distinct commodities. 

Since both nations have trade connections, the USA Dollar is regarded as a home currency in 
this study compared with the Ringgit Malaysia. The Economic Complexity Index (ECI) indicates that 

Malaysia is the 19th biggest export economy in the globe and the 25th most complicated. In 2017 

Malaysia exported 263 billion dollars and imported 78 million dollars, which resulted in a favourable 

trade equilibrium of 66.4 billion dollars. In 2017, Malaysia had a GDP of 314 billion dollars with a 
GDP of 29.4 billion dollars per person. Malaysia's top exportations include China ($42.5 billion), 

Singapore ($35.7 billion), the US ($33.1 billion), Japan ($17.8 billion) and Hong Kong ($13.6 

billion). For assessment of information between 1980 and 2017, annual time series data is used. The 
long-term relationship between dependent and independent variables is tested with Johansen 

cointegration. This research paper aims mainly at examining the macroeconomic factors affecting 

Malaysia's Exchange Rate. 
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4. Literature Review 

 
4.1  Exchange Rate 

The exchange rate is the valuation of the currency of one country into the currency of another. 
Different economists claim that any economy considers a flexible exchange rate as an important 

factor. There has been a strong relationship between competitive exchange rates and economic growth 

in earlier research. An interesting instance is a study by Hausmann et al (2004), which found that 
actual depreciations in the exchange tend to precede sustained growth rates in the latter half of the 

20th century. Previous literature demonstrates that higher volatility in the exchange rate generally 

leads to higher danger of direct national and foreign investment, particularly in developing nations 

(Urata and Kawai, 2000, Servén, 2003, Byrne and Davis, 2005). Arize et al. (2000) is another study 
that examined the connection between the exchange rate uncertainty measure and again the export 

volume of 13 developing countries, Malaysia being one of them. In the years 1973-1996, the use of 

Johansen's co-integration method in quarterly information supported a single vector for each nation. 
Evaluating the exchange rate uncertainty vector for each nation shows that the export volume of all 13 

nations, including Malaysia, is considerably adversely affected. 

In addition, increased macroeconomic vulnerability of developing nations can lead to capital 
flight and, as such, to exchange-rate depreciation. Thus, in the absence of a lengthy record of stable 

macroeconomic policies that may anchor inflation expectations in developing nations (lack of 

credibility), the currency volatility poses another danger of destabilizing expectations (Goldfajn & 
Olivares, 2001). In specific, proof has been shown that changes in the exchange rate in developing 

nations have a higher impact on national prices than in developing nations (e.g. Calvo & Reinhart, 

2002; Choudhri and Hakura, 2006). 

Although many literatures and empirical evidence suggested a positive impact of 

macroeconomic variables towards exchange rate, few had highlighted a conflicting idea. The 

relationship between economic growth and exchange rates was researched by MacPherson and 
Rakovski (2000). For econometric analyzes from 1970 to 1996, they used time series information for 

Kenya. They examined the direct and indirect link between real and nominal currency exchanges and 

GDP development. Co-integration results showed no powerful direct connection between exchange 
rate modifications and GDP development. There was no proof.  Harberger (2003) stated that there is 

no connection between economic growth and exchange rates; economic growth does not influence the 

exchange rates significantly. 
 

4.2 Inflation Rate 

All macroeconomic patterns have core inflation expectations (Woodford, 2003a). Inflation 

expectations provide insights into the probable future financial circumstances as a crucial factor. 

While decades-long discussion of the extent to which the future of monetary policy has not shrunk 

(Friedman, 1968; Woodford, 2003a), there is little doubt that political leaders focus on economic 
prospects. On the other hand, increased inflation rates are decreasing the country's importance and are 

increasing the rate of the exchange, Arghyrou, Pourporides (2016), Ebiringa and Anyaogus (2014) 

and Nucu (2011). Another relevant finding by Kara & Ögünç (2008) discovered that credibility gains 
in monetary policy could have been efficient to weaken the gains through the assessment of Turkish 

inflation-focused experience. Different researchers have said that inflation rates boost the currency 

value of the nation and the country's exchange rate decreases. Abbas et al. (2012) carried out 
exchange rate studies in African countries and pointed to a non-important impact on the exchange rate 

inflation rate. 

Baillie and Bollerslev (1994a) said in another seminal paper that exchange rates can be linked 
by a process type I(d) instead of an I(0) long-range method. They clarified that unit root experiments 

traditionally conducted to detect unit roots and the non-state nature of the sequence can be of very 

small energy against fractional solutions. This could eventually hide the situation of a fractional co-
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integration with lengthy memory errors, with its impacts unnoticed. Diebold et al. (1994) noted that in 

the literature there was little debate about the root-unit personality of this sequence and that the 
concept that they could be cointegrated was rather weak. 

The rest of the document is arranged accordingly. The method and information used in this 
research are described in the next Section. The empirical evidence for the effect of the exchange rate 

change passage on inflation and its Volatility and a robustness assessment can be found in Section 3, 

using yearly time series data analysis. The conclusion can be found in the last chapter. 

4.3 Gross Domestic Product Growth 

Economists always used Gross Domestic Product (GDP) growth as an indicator for the economic 
growth. The literature on the relationship between the exchange rate regime flexibility and economic 

growth supports a positive relationship in the medium term. The effect of the adopted exchange rate 

system on economic growth can be observed directly through shock adjustments or indirectly on 
investment, trade and financial development. This literature also suggests that the choice of the 

exchange rate regime cannot have consequences for long-term economic growth, but the impacts 

essentially influence the shock adjustment process. Aizenman (1994) indicated that the effect of the 

exchange rate regime appears on the speed of adjustment to disturbances and on random shocks that 
can disrupt the internal economy. However, subsequent literature suggests that the flexible exchange 

rate regime positively affects economic growth (Sokolov et al., 2011), while the fixed exchange rate 

regime leads to an economic recession (Levy-Yeyati and Sturzenegger, 2003). In contrast, the 
intermediate exchange rate is positively correlated with economic growth (McCauley, 2012). Other 

than that, Papanikos (2015) found that the real effective exchange rate of euro was 20% overvalued 

and this has had a negative impact on Greek economic growth. 

4.4 Trade Growth 

Trade has been a significant variable that directly can affect the exchange rate. According to Gallago 
and Rodriguez (2019), the impact of the exchange rate regimes on trade during crisis depends on the 

anchor currency and whether the crisis takes place in the exporting or the importing country. Sharma 

and Pal (2018) found that in the long run, nominal exchange rate volatility has a significant 
dampening impact on India's export rates to the U.S., Germany, and China along with imports from 

the U.S. and China. However, in the short run, the effects of the nominal exchange rate volatility on 

India's exports and imports were rather mixed. Chiu et. al (2010) implemented the panel cointegrated 
framework, and found a long-run negative relationship between the real exchange rate and the 

bilateral trade balance exists for the U.S. 

4.5 Interest Rate 

The results from the previous studies show different results, based on the exchange rate regime, 

countries and policies implemented for the particular time. Appreciation in interest rates causes 
inflation rate to increase and it also will decrease the value of home currency and boost exchange rate. 

Chowdry and Hossain (2014) stated that if the interest rate increase, it will affect the exchange rate 

due to which the home country value decrease and exchange rate decrease. In 2009, Liew et. al had 
found that interest rate and GDP have a negative effect on exchange rate in Thailand. 

 

5. Data and Method 

 
5.1  Data 

  
Annual frequency data of Malaysia spanning from 1969 to 2018 were used in this study in order to 

test the long run relationship between the exchange rate and the independent variables. In other words, 

this paper utilises secondary data mainly sourced from the World Bank Indicators. 
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5.2 Empirical Framework 

 
The initial step in performing the analysis for this research is to construct an econometric model 

which is: 

 

EXCRt = β0 + β1GDPGRt + β2INFt + β3INTt + β4TRDG + εt 
 

In the above model, (MYR) against the United States Dollar (USD), GDPG is the Gross 

Domestic Product (GDP) growth which considered as economic growth, INFR is annual inflation rate 
which represented using Consumer Price Index (CPI), INT is real interest rate annually, and TRDG is 

trade growth measured from the percentage of GDP. 

 
5.3 Methodology 

 

5.3.1 Unit Root Test 

  
Before testing the long run relationship, the data was tested using stationarity test such as Augmented 

Dickey Fuller (ADF) test by Dickey Fuller (1979) and Phillips Perron (PP) (1988) test. The 

hypothesis for this test is: 
 

H0 : The series has unit root. 

H1  : The series has no unit root. 
 

5.3.2 Autoregressive Distributed Lag (ARDL) 

 

The Autoregressive Distributed Lag (ARDL) bound testing is used to determine the long and short run 
relationship between the variables of this research. The one who developed this method is Pesaran et. 

al (2001). In the history of testing cointegration, the first method was developed by Engle and 

Granger (1987) but the condition of this method is two of the variables is integrated of order 1, I(1). 
After that, Johansen and Juselius (1990) improved the method of cointegration in which this method 

for a large data size and all series must have same order of integration. These two methods have some 

limitation because the data must at least fulfil the order of integration condition i.e all series have 

same order of integration. However, Pesaran et. al (2001) came out with ARDL bounds testing which 
solve the issue. ARDL method is applied to test the cointegration between the series having mixture 

of I(0) and I(1). This method is superior to other methods and produces reliable results for small 

sample size. The ARDL model also has the ability to utilise different lags of variables according to 
Ozturk and Acaravci (2011) while the other cointegration methods are not able to apply different lags 

of variables. The bound test cointegration models for this study are as follow: 
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From the equation above, EXCR is the exchange rate, GDPGR is the gross domestic product 

growth rate, INF is the inflation rate, INT is the interest rate, TRDG is the trade growth of gross 

domestic product,    is the constant or intercept, and    is the error term. The dynamics for error 

correction in the short run are represented by the terms with summation signs while the long-run 

relationship is shown in the next equation with λ sign. ARDL method implement Wald test which 

represented by F- Statistics to decide the existence of cointegration among the variables. The 
hypothesis of cointegration model is: 

 

H0 = There is no cointegration. 
H1 = There is cointegration. 

 

Pesaran et al. (2001) present the critical values of the F-statistics and also two types of 

bounds: lower bound and upper bound. Based on the result later, if the Wald test statistics are less 
than lower bound, it means that there is no long run cointegration exist among the variables. However, 

if the test value is higher than the upper bound range, it indicates there is a long run cointegration 

between the variables. The result will be said as inconclusive result if the test value is within the 
bounds.  

 

This study also applied Akaike Information Criterion (AIC) for the optimal lag length 
selection. After the lag length selection and model estimation, if there exists the cointegration 

relationship so the short run and the long run ARDL model equation are the following: 
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In the equation above, error correction term (ECTt -1) represents the long run equilibrium 

speed of adjustment. Autocorrelation and Heteroskedasticity tests were implemented to check the 

goodness of fit of the model. Cumulative sum (CUSUM) and the cumulative sum of squares 
(CUSUMQ) tests are also tested for checking the model stability. 

 

6. Results and Discussion 

 

Table 1 indicates the results of the Unit Root test for checking the stationarity of the variables. In 

other words, this test will check the stochastic properties of the data are assessed on the basis of the 

series of each variable through Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) tests. 
Results indicate that GDP growth and interest rate are stationary at level which is the same with PP 

test. The remaining variables are non-stationary at level. However, the variables’ stationarity is again 

checked at the first difference with both ADF and PP test. The results show that exchange rate, 
inflation rate and trade growth are stationary at first difference. Thus, it indicates that the order of 

integration is a mixture of I(0) and I (1). Thus, it is valid for the study to do Autogressive Distributed 

Lag (ARDL) bound test approach. 
 

Table 1: Unit Root Test 

Variables 
ADF PP 

Level First Difference Level First Difference 

EXCR -3.081 -5.356*** -2.567 -5.211*** 

GDPG -6.143*** -8.898 -6.146*** -19.150 

INFR -1.567 -5.729*** -1.911 -5.720*** 

INT -6.144*** -8.501 -6.143*** -39.069 

TRDG -0.065 -5.206*** -0.312 -5.234*** 
               Note: Asterisk (***,**,*)denotes rejection at 1%, 5%, and 10% significant level, respectively. 
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Table 2 indicates the results of bound test. Results of F-statistics revealed that cointegration 

exist among variables if the value of calculated F-statistics is greater than the upper bound value at 
5% significance level. The cointegration of all variables are checked by changing dependent variable 

one by one. The result of first equation FEXCR (EXCR|GDPGR, INF, INT, TRDG) indicates that 

cointegration exists among the dependent and independent variables. Second equation where the GDP 

growth is the dependent variable also shows that there is a cointegration between the variables. 
Another three equations where inflation (CPI), interest rate and trade growth as the dependent 

variables also show that cointegration exists among the study variables. 

 
Table 2: ARDL Bound Test 

Equations F-statistics Relationship 

FEXCR (EXCR|GDPGR, INF, INT, TRDG) 9.2910 Cointegration 

FGDPGR (GDPGR|EXCR, INF, INT, TRDG) 17.4763 Cointegration 

FINF (INF|GDPGR, EXCR, INT, TRDG) 39.1294 Cointegration 

FINT (INT|GDPGR, EXCR, INT, TRDG) 12.4119 Cointegration 

FTRDG (TRDG|GDPGR, EXCR, INF, INT,) 6.4934 Cointegration 

 
Table 3 represents the result of the long run ARDL approach. Exchange rate MYR/USD is 

used as dependent variable and GDP growth, CPI, interest rate, and trade growth are tested as 

independent variables in this study. The ARDL model results show that the GDP growth has a 
negative and significant effect on exchange rate MYR/USD in the long run. Coefficient of GDP 

growth shows that 1% increase in GDP growth, decrease the exchange rate MYR/USD by 4.83%. 

This result is consistent with Ahmad et. al (2013) in their study of Pakistan. They also get the same 

result which is negative relationship between exchange rate and GDP. Coefficient of CPI (inflation 
rate) shows there is a positive and significant relationship between exchange rate and inflation rate in 

the long run. Based on the result, 1% increase in inflation rate for Malaysian economy causes the 

appreciation of exchange rate by about 0.67%. Interest rate coefficient results show negative and 
statistically non-significant effect on exchange rate in the long run in Malaysia. Interest rate result 

also shows that the decrease in Malaysian Ringgit caused by high interest rate in the country, about 

1.04% devaluation in exchange rate is due to 1% increase in interest rate. Next is trade growth of the 
percentage of GDP result shows that there is a positive and significant effect between trade and 

exchange rate. It is known that exchange rate plays an important role in executing international trade. 

So based on the result, it shows that if trade increase by 1%, exchange rate will appreciate by 1.01%. 

Another result to be shown is the R-square result of the equation. It shows that 95.8% variation in 
exchange rates is explained by all the independent variables of the research. F-statistics value shows 

that the group of independent variables are significant in determining the dependent variable. 

According to Gujarati (2003), the model is fit based on the result of F-statistic. 
 

Table 3: ARDL Long Run Approach 

Variable Coefficient Standard Error t-statistic Prob 

GDPGR -0.04834 0.008816 -5.483 0.0000 

INF 0.006750 0.001630 4.142 0.0002 

INT -0.0105 0.006112 -1.713 0.0955 

TRDG 0.01014 0.002792 3.633 0.0009 

C 0.545811 0.176511 3.092 0.0039 

R-squared                      0.95843 
Adjusted R-squared       0.94655 

F-statistic                       80.688 

Prob (F-stat)                   0.0000 
 

 

Table 4 shows the result of the short run ARDL approach. Again exchange rate MYR/USD is  

used as the dependent variable. The result shows that GDP growth has a significant negative 
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relationship with exchange rate. This result is consistent with the long run ARDL results. Meanwhile, 

the inflation rate has a positive significant relationship with exchange rate. In contrast, interest rate 
and trade growth results indicate a negative insignificant relationship with the exchange rate in the 

short run. The coefficient of the error correction term value is -0.250638 which indicates that 25% of 

disequilibrium is corrected in the current year. 

 
Table 4: ARDL Short Run Approach 

Variables Coefficient Standard Error t-statistic Prob 

D(GDPGR (-1)) -0.194500 0.066638 -2.918778 0.0061 

D(INF) 0.027158 0.07994 3.397829 0.0017 

D(INT) -0.042135 0.022788 -1.849020 0.0729 

D(TRDG) -0.001534 0.00376 -0.40808 0.6857 

ECT (-1) -0.250638 0.033421 -7.499505 0.0000 

 
Next table shows the result of Breusch-Godfrey and Breusch Pagan Godfrey test for testing 

whether the variables suffered from Serial Correlation and Heteroskedasiticity or not. Based on the 

result, the data has no problem of serial correlation and heteroskedasticity. 

 
Table 5: Serial Correlation and Heteroskedasticity Test 

Breusch-Godfrey for Serial Correlation 

F-statistic 0.167736 Prob F (2,32) 0.8463 

Obs R-Square 0.477237 Prob Chi Square 0.7877 

Breusch Pagan Godfrey for Heteroskedasticity 

F-statistic 0.478467 Prob F (11,34) 0.9031 

Obs R-Square 6.166200 Prob Chi Square 0.8620 

Scaled exp SS 8.929799 Prob Chi Square 0.6285 

 
Figure 1 below show the graphs of CUSUM and CUSUM square respectively. CUSUM and 

CUSUM of square test on recursive residuals are used to check constancy of the coefficient of the 

long run model in that particular sample period. CUSUM and CUSUM square test results indicate that 
the coefficient of the long run ARDL is stable. 

 

 
 

 
Figure 1: CUSUM and CUSUM of Square 
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7.  Conclusion 

 
This study examined the effect of macroeconomic factors towards the exchange rate of Malaysia 

(MYR/USD). Based on the results, it is proven that there is a long run relationship between exchange 

rate and GDP growth, inflation rate, interest rate and trade growth percentage of GDP. The long run 

ARDL approach shows that GDP growth and interest rate have negative effect towards exchange rate 
in the long run. It means that in the long run the value of the currency will depreciated. If a country is 

developing, it needs to import large quantities of raw materials and capital goods for its development. 

But naturally its capacity to exports will be low. Therefore, its demand for foreign exchange is more 
that leads to depreciation of its exchange rate and in this way economic growth will be affected 

(Ahmad et.al,2013). Meanwhile, the result of inflation and trade produced a positive effect with the 

exchange rate. It shows that inflation and trade can caused the value of currency appreciated in the 
long run. It also reveals that the higher the inflation, the more the currency appreciated. Inflation 

attracts the foreign investors to invest in the country and it will help to boost production. When the 

production boosted, export will increase, the national income will also increase.  This in turn increases 

the demand of imported goods. Trade growth also one of the important variable to influence the 
exchange rate. As a consequence of the increase in the exports, our currency will become strengthen 

against the USD. Based on the results of this study, Malaysian policymakers should do something to 

increase more exports which in turn can improve our current currency rate. A stable currency will 
attract more foreigners to invest and national income as well as economic growth will increase. It is 

hoped that when the necessary action has been taken, Malaysia can achieve its peak again in the 

business cycle like when we were in 1995-1996. It is recommended for the future researchers to 
compare the long run relationship with other countries and see the difference with various exchange 

rate regimes implemented. 
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