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Abstract- Gross Domestic Product (GDP) is the total value of goods produced and services provided in a country during one 
year. There are many macroeconomic factors that could affect GDP including the exchange rate. The studies on the 
relationship between GDP and exchange rate produced mixed results; it could be positive, negative, or no relation at all. 
However, most studies agreed that there is a positive relationship between these two variables. This study examines the 
effect of exchange rate on Malaysian GDP using quarterly time series datasets spanning from Q3-2005 to Q1-2017. Two 
simple time series techniques (trend analysis and simple linear regression) were employed. The trend analysis revealed that 
the period Q3-2011 to Q1-2017 is more appropriate for this study. The simple linear regression verified that there is a strong 
correlation between exchange rate and Malaysian GDP; 78.6% of the variation in Malaysian GDP is explained by the 
exchange rate. This study concluded that there exists a strong positive effect of exchange rate on Malaysian GDP. 
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I. INTRODUCTION 
 
The Gross Domestic Product (GDP) is defined as the 
total value of goods produced and services provided 
within a selected geographic area (usually a country) 
in one year [1]. Right or wrong, this has become the 
standard to measure the economy of a country. The 
Malaysian GDP in 2016 was worth USD296.36 
billion (or RM1.2301 trillion), represents 0.48% of 
the world economy. It averaged at USD83.47 billion 
from 1960 until 2016, reaching an all-time high of 
USD338.10 billion in 2014 and a record low of 
USD2.42 billion in 1961 (Department of Statistics 
Malaysia). There are many macroeconomic factors 
that could affect GDP including the exchange rate.  
There is a significant difference between policy 
makers and economists on the impact of exchange 
rate on GDP [2]. While public and politicians are 
often convinced that lower exchange rates will drive 
growth, economists generally do not believe that the 
relative price of two currencies may be the 
fundamental driver of growth in the long-run. For 
most economists, the exchange rate is an endogenous 
variable, whose contribution to growth may be 
difficult to explain. By itself, the exchange rate does 
not affect GDP. However, if a country's currency 
deteriorates, it tends to export more to other 
countries, and thus boosting its GDP. In most cases, 
GDP higher or lower than expected can have a direct 
impact on the exchange rate. The relationship 
between GDP and exchange rate has mixed results; it 
could be positive [2, 3, 4, 5, 6, 7], negative [8, 9] or 
no relation at all [10]. However, most studies agreed 
that there is a positive relationship between exchange 
rate and GDP. 
 
The impact of movements in the real exchange rate 
on economic growth was investigated by Habib et al. 
[2] based on annually averaged data for over 150 
countries. They concluded that the exchange rate is 
important for growth in emerging economies, but less 

important in the developed ones. In a study by 
Mohamed Aslam [3], the impact of exchange rate on 
economic growth in Sri Lanka was examined using 
annual time series data from 1970 to 2015. The 
variables considered were GDP, exchange rate, 
inflation rate, and interest rate. He employed a 
multiple regressions model. The study verified that 
the exchange rate significantly and positively 
influenced the economic growth in Sri Lanka. Islam 
and Hossain [4] studied the relationship between the 
exchange rate and economic growth using the 
Bangladesh data for the period 1981-2013, and 
concluded that the exchange rate positively impacted 
the economic growth of Bangladesh.  
Jayachndran [5] explored the impact of exchange rate 
on the trade and GDP in India using annual time 
series data from 1970 to 2011. The study found that 
the exchange rate positively impacted the economic 
growth only in the long-run periods (not in the short-
run). Obansa et al. [6] studied the association between 
exchange rate and economic growth in the experience 
of Nigeria using the annual time series data for the 
period 1970-2010, and concluded that the exchange 
rate promotes economic growth during the sample 
period. Attah-Obeng et al. [7] studied the relationship 
between GDP growth and exchange rate in Ghana 
from the period 1980-2012 using scatter diagrams, 
correlation analysis, and simple linear regression. 
They strongly concluded that there is a positive 
correlation between GDP growth and exchange rate 
in Ghana which confirms to the theory that high 
exchange rate stimulates economic growth in the 
short-run.  
 
The association between economic growth and 
exchange rate in Pakistan was studied by Ahmad et 
al. [8] using annual time series data from 1975 to 
2015. They found that the exchange rate negatively 
impacted the economic growth. Kogid et al. [9] 
investigated the long-run effect of exchange rates on 
the economic growth in Malaysia using the annual 
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time series data for the period 1971-2009. Based on 
the results, they confirmed that there is a negative 
relationship between the exchange rate and economic 
growth.  
Isola et al. [10] investigated the impact of exchange 
rate on economic growth in Nigeria within the 
context of four profound theories; purchasing power 
parity, exchange rates monetary model, portfolio 
balance approach, and optimal currency area. Data 
were collected from 2003 to 2013 and the 
Autoregressive Distributed Lag (ARDL) model was 
employed. The empirical results showed that 
exchange rate has no effect on economic growth in 
the long-run though there was a short-run 
relationship. 
This study attempts to examine the effect of exchange 
rate on Malaysian GDP using quarterly time series 
datasets spanning from the third quarter (Q3) 2005 to 
the first quarter (Q1) 2017. Two simple time series 
techniques were employed (trend analysis and simple 
linear regression). This study is difference from 
Kogid et al. [9] which used the annual time series 
data (not quarterly) of GDP growth (not the actual 
GDP). From the results, this study concluded that the 
exchange rate has a strong positive effect on 
Malaysian GDP at 5% significance level. 
 
II. DATA AND METHODOLOGY 
 
The main objective of this study is to examine the 
effect of exchange rate (MYR-USD) on Malaysian 
GDP. First, the trends of Malaysian GDP and 
exchange rate are separately analyzed, and then a 
simple linear regression model is employed to 
determine the relationship (or correlation) between 
Malaysian GDP and exchange rate. 
 
2.1. Time Series Datasets 
This study used secondary data obtained from various 
sources including Department of Statistic Malaysia, 
Bank Negara Malaysia, and World Bank. Two 
quarterly time series datasets from Q3-2005 to Q1-
2017 are considered (Table 1); Malaysian GDP 
(MYR billion) and exchange rate (MYR-USD). The 
data before Q3-2005 could not be considered since 
Bank Negara Malaysia moved to peg the Malaysian 
ringgit (MYR) to the US dollar (USD) in September 
1998 until July 2005, maintaining 3.80 to the dollar 
for almost seven years. 
 

Table 1: Malaysian GDP and Exchange Rate 
(Q3-2005 to Q1-2017) 

Quarte
r – 
Year 

Malaysia
n GDP 
(MYRB) 

Exchang
e Rate 

Quarte
r – 
Year 

Malaysia
n GDP 
(MYRB) 

Exchang
e Rate 

Q3-
2005 

138.98 3.74 Q3-
2011 

224.06 3.16 

Q4-
2005 

140.48 3.66 Q4-
2011 

231.34 3.07 

Q1- 137.99 3.68 Q1- 238.05 3.12 

2006 2012 
Q2-
2006 

141.02 3.64 Q2-
2012 

234.96 3.13 

Q3-
2006 

146.92 3.51 Q3-
2012 

239.61 3.07 

Q4-
2006 

148.01 3.44 Q4-
2012 

245.20 3.09 

Q1-
2007 

145.11 3.47 Q1-
2013 

251.49 3.08 

Q2-
2007 

149.39 3.36 Q2-
2013 

241.83 3.25 

Q3-
2007 

156.38 3.23 Q3-
2013 

245.05 3.22 

Q4-
2007 

159.21 3.22 Q4-
2013 

258.25 3.30 

Q1-
2008 

156.14 3.34 Q1-
2014 

273.48 3.24 

Q2-
2008 

159.29 3.56 Q2-
2014 

265.98 3.19 

Q3-
2008 

164.41 3.63 Q3-
2014 

272.37 3.37 

Q4-
2008 

159.73 3.56 Q4-
2014 

278.76 3.62 

Q1-
2009 

147.15 3.53 Q1-
2015 

289.33 3.66 

Q2-
2009 

153.32 3.41 Q2-
2015 

277.55 4.05 

Q3-
2009 

162.56 3.39 Q3-
2015 

283.59 4.29 

Q4-
2009 

166.85 3.25 Q4-
2015 

292.45 4.20 

Q1-
2010 

196.65 3.17 Q1-
2016 

304.14 4.01 

Q2-
2010 

199.37 3.12 Q2-
2016 

290.83 4.05 

Q3-
2010 

207.46 3.06 Q3-
2016 

298.50 4.33 

Q4-
2010 

217.95 3.02 Q4-
2016 

298.79 4.45 

Q1-
2011 

218.30 3.02 Q1-
2017 

328.65 4.34 

Q2-
2011 

138.98 3.74 
 

  

 
The Malaysian GDP time series dataset used in this 
study is actually the nominal GDPs recorded 
quarterly from Q3-2005 to Q1-2017 (47 GDPs); a 
nominal GDP is a GDP evaluated at current market 
prices and not adjusted for inflation. The exchange 
rate time series dataset for the same period is the 
nominal exchange rates of MYR to USD that 
averaged quarterly (47 exchange rates); a nominal 
exchange rate is defined as the number of units of the 
domestic currency that can purchase a unit of a given 
foreign currency. 
 
2.2. Trend Analysis 
The trend is the long-term component that underlies 
the growth or decline in a time series. The basic 
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forces producing or affecting the trend of a series are 
population change, inflation, technological change, 
and productivity increases [11]. The trend may move 
upward, decline or remain the same over a period of 
time. In this study, the trend analysis is projected 
towards Malaysian GDP and exchange rate time 
series datasets using least squares method. This 
method computes a linear line that best fits a group of 
points mathematically in accordance with a stated 
criterion. The trend equation is as follows: 
ܻ’ = a + ܾt 
where ܻ’ is the predicted trend values for variable ܻ 
at time period t, a is the trend value when t = 0, and ܾ 
is average increase or decrease in ܻ (trend) for each 
increase of time t. The coefficients, a and b, are 
determined as follows: 

    
   22 







ttn
YttYnb , 

n
tb

n
Ya   ;  

where n is the sample size. 
The significance of b (linearity) is determined using a 
t-test at 5% significance level. The null hypothesis 
H0: β = 0 versus the alternative hypothesis H1: β ≠ 0. 
Test statistic, t = b/SE(b). Reject H0 (there exists a 
linear relationship) if t > t.025, n-2. 
 
2.3. Simple Linear Regression 
Simple linear regression is a statistical technique used 
to develop a straight line equation to express the 
relationship between two variables and estimate the 
value of the dependent variable Y based on a selected 
value of the independent variable X [12]. The 
technique starts by plotting a scatter diagram to 
illustrate the relationship between two variables. 
Then the regression line is determined using a 
mathematical method called least squares method. 
This method gives what is commonly referred to as 
the ‘best-fitting’ straight line. Least squares method 
determines a regression equation by minimizing the 
sum of the squares of the vertical distances between 
the actual Y values and the predicted values of Y. In 
this study, Y represents the Malaysian GDP (MYR 
billion) and X represents the MYR-USD Exchange 
Rate. The general form of the regression equation is:  
Y’ = a + bX 
where Y’ is the predicted value of Y variable for a 
selected X value, a is the estimated value of Y where 
the regression line crosses the Y-axis when X is zero, 
b is the average change in Y’ for each change of one 
unit in the independent variable X, and X is a value of 
the independent variable. The regression coefficients 
are determined as follows: 
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XXn
YXXYnb , 

n
Xb

n
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where n is the sample size. 
The significance of variable X (Exchange Rate) with 
variable Y (Malaysian GDP) (linearity test) is 
determined using a t-test at 5% significance level. 
The null hypothesis H0: β = 0 versus the alternative 
hypothesis H1: β ≠ 0. Test statistic, t = b/SE(b). 

Reject H0 (there is a relationship between Malaysian 
GDP and Exchange Rate) if t > t.025, n-2. 
 
III. RESULTS AND DISCUSSION 
 
This section presents the results of data analysis, 
discussion and interpretations. Two quarterly time 
series datasets (Malaysian GDP and exchange rate) 
from Q3-2005 to Q1-2017 were considered and 
analyzed. 
 
3.1 Trend Analysis 
The variables used in this study are Malaysian GDP 
and exchange rate. The trend analysis was carried out 
each dataset to determine the pattern and obtain the 
information of each variable. 
 
(i) Malaysian GDP Trend Analysis:  
The Malaysian GDP time series dataset from Q3-
2005 to Q1-2017 is plotted in Figure 1 and then used 
to construct the trend equation; Malaysian GDP (in 
MYR billion) is the dependent variable (Y) and time 
(quarters of years coded to numbers) is the 
independent variable (t). 
 

 
Fig.1. Malaysian GDP Time Series Plot. 

 
As shown in Figure 1, there is an upward trend where 
the Malaysian GDP has increased, on average, 
MYR4.315 billion per quarter. The lowest GDP 
(MYR137.986 billion) occurred in Q1-2006, while 
the highest GDP (MYR328.645 billion) was in Q4-
2016.  
The least squares trend equation has been constructed 
as follows:  
ܻ’ = 114.779 + 4.315t or 
Malaysian GDP (MYRB) = 114.779 + 4.315time. 
ܴ2 is 0.96 which indicates that 96% of the variation in 
Malaysian GDP is explained by the time. Linearity 
test: t = b/SE(b) = 4.315/0.126 = 34.25, t.025,45 = 1.96. 
Reject H0 since t = 34.25 > 1.96, and hence there 
exists a linear relationship between Malaysian GDP 
and time (highly significant). 
 
(ii) Exchange Rate Trend Analysis:  
The exchange rate time series dataset from Q3-2005 
to Q1-2017 is plotted in Figure 2 and then used to 
construct the trend equation; Exchange Rate (MYR-
USD) is the dependent variable (Y) and time 
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(quarters of years coded to numbers) is the 
independent variable (t). 
 

 
Fig.2. Exchange Rate Time Series Plot. 

 
As shown in Figure 2, there were downward trends in 
two periods; Q3-2005 to Q4-2007 (after the peg on 
MYR to USD was lifted) and Q3-2008 to Q2-2011 
(perhaps due to the global financial crisis that 
occurred during the period 2008-2009). Meanwhile, 
there was a moderate upward trend in the period Q3-
2011 to Q3-2013. Started from Q2-2014, the 
exchange rate has increased rapidly and hit the 
highest rate (4.45) in Q3-2016. Therefore, the time 
series can be divided into two periods; downward 
trend period with 24 observations (Q3-2005 to Q2-
2011) and upward trend period with 23 observations 
(Q3-2011 to Q1-2017).  
The least squares trend equation has been constructed 
as follows:  
ܻ’ = 3.193 + 0.013t or  
Exchange Rate = 3.193 + 0.013time. 
ܴ2 is 0.18 which indicates that only 18% of the 
variation in exchange rate is explained by the time. 
Linearity test: t = b/SE(b) = 0.013/0.004 = 3.25, t.025, 

45 = 1.96. Reject H0 since t = 3.25 > 1.96, and hence 
there exists a weak correlation (relationship) between 
exchange rate and time. 
 
3.2 Simple Linear Regression 
A scatter diagram to illustrate the relationship 
between Malaysian GDP and exchange rate is shown 
in Figure 3. It is obvious that there is a weak 
relationship between the two variables.  
 

 
Fig.3. Scatter Diagram for Malaysian GDP versus Exchange 

Rate. 
 
To perform a simple linear regression analysis 
between Malaysian GDP and exchange rate, it is 
obvious to consider only the period Q3-2011 to Q1-

2017 (upward trend period for the exchange rate 
dataset). The scatter diagram for Malaysian GDP and 
Exchange Rate for this period is plotted in Figure 4. It 
is clear that there is a strong positive correlation 
(relationship) between the two variables. 

 
Fig.4. Scatter Diagram for Malaysian GDP versus Exchange 

Rate for Q3-2011 to Q1-2017. 
 
The two-variable regression equation for Malaysian 
GDP in MYR billion (dependent variable Y) and 
MYR-USD exchange rate (independent variable X) 
for the period Q3-2011 to Q1-2017 has been 
constructed using the least squares method as 
follows: 
Y’= 95.46+48.771X, or  
Malaysian GDP (MYRB) = 95.46+48.77(exchange rate).  
R2 = 0.786 indicates that 78.6% of the variation in 
Malaysian GDP is explained by the exchange rate. 
Significance (linearity test): t = b/SE(b) = 
48.771/5.548 = 8.79; t /2, (n-2) = t.025, 21 = 2.08. Since t 
= 8.79 > 2.08, reject H0. Hence, the regression 
coefficient b = 48.771 is highly significant. 
Therefore, it can be concluded that there is a strong 
positive correlation (relationship) between Malaysian 
GDP and exchange rate.  
 
CONCLUSIONS 
 
The objective of this study has been realized. The 
trend analysis on Malaysian GDP time series dataset 
has shown a highly significance upward linear trend 
with 96% of the variation in Malaysian GDP is 
explained by the time (quarters of years). For the 
exchange rate time series dataset, there are two 
periods of opposite trends; downward trend period 
(Q3-2008 to Q1-2011) and upward trend period (Q3-
2011 to Q1-2017). Only 18% of the variation in 
exchange rate is explained by the time although the 
linearity test has shown that there exists a significant 
upward linear trend. This may indicate that these two 
variables (Malaysian GDP and exchange rate) are 
weakly related.  
The scatter plots for Exchange Rate (Figure 2) and 
Malaysian GDP versus Exchange Rate (Figure 3) 
suggested that the second period of exchange rate 
dataset (Q3-2011 to Q1-2017) is more appropriate for 
this study. The simple linear regression analysis 
between Malaysian GDP and Exchange Rate for this 
period has been conducted with correlation 
coefficient R2 equals to 0.786. This indicates that 
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78.6% of the variation in Malaysian GDP is 
explained by Exchange Rate. The linearity test 
verified that it is a highly significant positive 
correlation. Hence, it can be concluded that the 
exchange has a strong positive effect on Malaysian 
GDP; i.e., the increase in exchange rate (MYR-USD) 
will increase Malaysian GDP.  
It is anticipated that when the exchange rate 
increases, the GDP will also increase. If a country’s 
currency deteriorates, it tends to export more, and 
thus boosting its GDP. Therefore, a deteriorating 
exchange rate can have an indirect positive impact on 
national wealth. Note that the Malaysian GDP dataset 
used in this study is in MYR, not USD. As the 
exchange rate increases (deteriorates), the value of 
GDP depreciates. For future work, we shall consider 
the Malaysian GDP in USD to learn the actual effect 
of exchange rate on GDP. Other macroeconomic 
factors (variables) may also be considered such as 
inflation rate and unemployment rate. 
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