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ABSTRACT 
 

This research examines the relationship of price shocks of crude oil, crude palm oil and rubber and gross 
domestic product growth rate of Malaysia, in both short run and long run term for the period of the first 
quarter of the year 2000 to the third quarter of the year 2016. In order to achieve this objective, a 
cointegration test is conducted. The results show that the price shocks of oil and palm oil affect the gross 
domestic product growth both in the long run and short run. Price shocks of oil affect the GDP growth 
negatively in the long run, and both positively and negatively in short run. On the other hand, price 
shocks of palm oil affect the gross domestic product growth positively both in the long run and short run. 
The results also indicate that there is no statistically significant relationship between price shocks of 
rubber and gross domestic product growth in both the short run and long run. 
 
Keywords: Price Shocks, Crude Oil, Rubber, Palm Oil, Cointegration, GDP Growth, Malaysia 
 
1.0 Introduction 

 
Auty (1993) suggested that some countries with rich minerals which can be defined as natural recourses 
were unable to use them to boost their economies. The researcher also said that some countries that have 
rich minerals tend to have lesser economic growth rates compared to other countries with abundant 
natural resources. The researcher called it as the resource curse effect. IMF has identified 51 countries 
that are classified as “resource rich”. These countries derive at least 20% of government revenue or 20% 
of exports from non renewable natural resources, which means they are heavily dependent on particular 
resources. Among the 51 countries, 29 of them were classified as low and lower-middle income countries 
which are having some similar characteristics in terms of the well being of their economies (Venables, 
2016). These characteristics are listed below: 
 

i. Extreme dependency on natural resources as fiscal income or export sales, or both. 
ii. Low saving rates. 

iii. Poor growth performance. 
iv. Highly volatile resource revenue. 

 
Resource curse affects many economic and social determinants of a country. The “curse” can trigger 
many problems such as unstable fiscal revenue caused by price volatility, delayed economic 
diversification, human resource dislocation, political instability, and even gender inequality, especially in 
oil rich countries. However, in this research, we focus the curse that leads to high volatility in revenue. 
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Malaysia is one of the main exporters of palm oil and rubber. It is also one of the main producers of oil in 
ASEAN, although the country is not listed in the OPEC. According to Oil and Gas News (2013), in the 
early 2013 Malaysia held around 4 billion barrels of oil reserves which is the fifth-highest in the Asia-
Pacific after China, India, Vietnam and Indonesia. In addition, Malaysia also has around 83 trillion cubic 
feet of natural gas reserves in 2013, which is the third highest natural gas reserves holder in Asia-Pacific. 
 
The dependence on oil of the country is said to have to decrease in a significant value to avoid resource 
curse. According to the Annual Report Bank Negara Malaysia 2014/2015, it is stated that the government 
of Malaysia has reduced its dependency on oil revenue from 41.3% in 2009 to 31% in 2013. A current 
status of the country’s dependency on oil as reported by Bloomberg  is at 22%, which is almost twice of 
the percentage that has been reduced in the past 6 years. According to Bloomberg, the Central Bank of 
Malaysia forecasts the percentage to lessen even more, at around 14% in the year 2016. Yet, the Prime 
Minister of Malaysia, Dato Seri Najib Abdul Razak stated in his speech in April 2015  that for every 
single USD drop in the price of oil, the government loses 450 million ringgit in revenue. This statement 
indicates there is a reason to believe that Malaysia has not truly escaped the resource curse.  
 
However, there are debates regarding on the status of Malaysia, whether it has truly escaped the “curse” 
or not. According to Gylfason (2001), Malaysia is one of the countries which are natural resource-rich 
that have managed to gain an average 4% or more economic growth rate over periods of time, along side 
Indonesia, Thailand and Botswana. However, Rafiq & Salim (2014) stated in their research that oil price 
volatility has a negative impact on the economic growth of Malaysia. Doraisami (2015) indicates that 
although there are many researches who conclude that Malaysia is one of the countries that have escaped 
the resource curse, in her study, Doraisami states that Malaysia’s dependency on oil has made the 
government to invest in non-pro growth activities. This is supported by a research conducted by Abubakr, 
Hooi, & Smyth (2016) who find that although there is no significant direct effect of oil dependency on the 
economic growth in Malaysia, there is a significant impact of it on financial development, one of the 
important determinants of economic growth in the country.  
 
The agriculture sector in Malaysia is said to be a minor sector in the economy of Malaysia. The 
agriculture sector’s share of contribution to the gross domestic product or GDP was around 37% of GDP 
in 1960, whereas in 2000, it decreased dramatically to only 10.7% of the GDP (Abdullah, Ramli, & Sood, 
2013). Nevertheless, Malaysia is still the second largest producer of palm oil after Indonesia. According 
the Malaysian Palm Oil Council (MPOC), Malaysia currently accounts for 39% of the world palm oil 
production and 44% of world exports. The total exports contributed by the palm oil industry in Malaysia 
are 60.17 billion Ringgit in 2015 according to the Ministry of Plantation Industries and Commodities of 
Malaysia (MPIC). Besides exports, palm oil has employed 600,000 workers, which means it promotes 
employment for Malaysia. In addition, Malaysia is the 4th largest exporter of natural rubber in the world 
after Vietnam, Indonesia and Thailand. The rubber industry has contributes around 25.17 billion Ringgit 
to the Malaysia economy and provides around 11,000 of jobs, according to Ministry of Plantation 
Industries and Commodities (MPIC). 
 
These three main commodities of Malaysia has one common characteristic: their prices are volatile. The 
price shocks may affect the health of the Malaysian economy since Malaysia is a net exporter of the three 
commodities. Therefore, the current research aims to examine whether the prices of these commodities 
affect the economic growth of Malaysia both in the long run and short run. 

 
2.0 Literature Review 

 
Rafiq, Salim, & Bloch (2009) concluded in their research that there is a unidirectional causality of price 
oil volatility on investment, unemployment rate, interest rate, and trade balance in Thailand. The data they 
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used were quarterly data, from the first quarter of 1993 until the fourth quarter of 2006. The researchers 
indicated that the impact of oil price volatility is transmitted to budget deficits. The method used was the 
Vector Auto-Regression to find causality. The researchers suggested that the authorities of Thailand need 
to stabilize the domestic oil price to boost employment, investment and growth. 
 
According to Trung & Vinh (2011), oil price, inflation and real exchange rate affect the GDP of Vietnam 
in long run and short run. The data that they used are monthly data from the year 1995 until 2009. It is 
also stated that a10% of the permanent increase in the international price of oil will increase GDP of the 
country by 1.81%; and the effect of real exchange rate is greater in terms of an increase in GDP if the real 
exchange rate decreases permanently by 10%. Vietnam is a net exporter of oil, thus explaining the 
positive impact on GDP of an increase in the price of oil. 
 
Emami & Adibpour (2012) state that there are asymmetric effects of oil revenue shocks on output growth 
in Iran. The results from an SVAR model over the period 1959 to 2008 indicate that positive and negative 
oil revenue shocks significantly affect output growth. Iran is a net exporter of oil, and is heavily 
dependent on oil revenue. Thus, the results support the claim that Iran has not escaped the resource curse 
problem. 
 
Pei, Shaari, Shahidan, & Abdul Rahim (2013) conclude in their study that oil price shocks affect 
agriculture, manufacturing and construction sectors in Malaysia. Quarterly data from the year 2000 and 
2011 were used to conduct the research where ADF unit root test, Johansen Cointegration test and 
Pairwise Granger Causality Test were used. These three sectors are also identified as inputs for economic 
growth. If the inputs are affected, then output theoretically must be affected. The researchers suggest to 
control the price of the oil to ensure that the unstable price of the particular commodity do not harm these 
sectors. 
 
Gubler & Hertweck, (2013) state that price shocks of commodities are very important determinants of 
macroeconomics fluctuation, second only to investment-specific technology shocks for the United States 
of America. The researchers use quarterly data, from the third quarter of 1955 to the fourth quarter of 
2007. The data consist of the growth of relative price of investment goods, labor productivity growth, CPI 
inflation rate, consumption-share in output, rate of employment, rate of Federal Fund, and the commodity 
price index. The method used in the research is the Structured Vector Auto-regressive model (SVAR). 
 
Using Johansen Cointegration test, Moreira (2014) indicates that there is a long term relationship between 
price volatility of commodities, inflationary expectation and GDP level of Brazil.. Monthly data from 
January 2005 until May 2013 was employed in the analysis which shows that the higher the price 
volatility of commodities, the higher the inflationary expectation and the lower GDP level. The researcher 
implies that there is a need for the monetary authorities to act on the price volatility of commodities as it 
lowers the GDP level of the country. The other interesting part of the research is the way the researcher 
determines the price volatility of commodities, which is by using the conditional variance of differentiate 
commodities price index (D(COMM)) as a proxy to the uncertainty of commodity prices. This can be 
achieved by applying a GARCH equation on an ARMA equation. 

 
A research conducted by Hassan & Abdullah (2015) concluded that oil revenue positively affects the 
service GDP of Sudan, and it was estimated to be 78.8% of variation in GDP in the year 2000 until 2012. 
They also found that one unit of change in oil revenue will affect a change in GDP in Sudan by 0.246 
percent. The methods they used are linear regression and ordinary least squares, while Johansen Co-
integration Test was used to examine the existence of a relationship between these two variables in the 
long run.  
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According to Abubakr, Hooi, & Smyth (2016), Malaysia’s oil rent does not directly affect its economic 
growth, but the evidence of resource curse is still exist. The dependency on oil has effected the financial 
growth in Malaysia through the quantitative channel or investment quantity. The researchers used data 
from the year 1970 to 2013 acquired from the World Development Indicator (WDI). Real GDP per 
worker is used as a proxy to economic growth, oil and gas rent is used as an indicator for oil dependence, 
domestic credit to private sector as a share of GDP is used as a proxy for financial growth, while gross 
fixed capital formation as a share of GDP is used as an indicator of investment quantity. The methods 
used in the analysis are ARDL to find the co-integration between these particular variables, and a 
modified Granger Causality (Toda & Yamamotob, 1995). The researchers suggested that the financial 
sector of Malaysia need to be more involved in productive investment that can boost economic growth. 
They also suggested that the dependency on oil should be lessen and to promote economic diversification. 

 
On the contrary, some studies show different results due to countries’ status of being net importer 
countries for certain commodities.  Huang & Guo (2007) find that real oil price shocks would lead to a 
minor appreciation of long term exchange rate of China. The data they used are monthly data from the 
year 1990 to 2005, and the method used to obtain the results is VAR. In their study, they used 
Autoregressive (1) model to estimate oil price shocks. The researchers theorize that the result is due to 
China’s lesser dependence on imported oil than its trading partner. 

 
Negi (2015) conducted a research that includes four emerging countries, namely, China, Brazil, Russia 
and India. The main objective of the research was to study the impact of oil price change on GDP for 
these four countries. The methods used are Ordinary Least Square, the Fixed Effect Model and Random 
Effect Model. The results are mixed. Brazil and Russia have positive coefficient values, hence the 
conclusion is that oil prices have positive impact on the GDP of the two countries. On the other hand, 
China and India, both Asian countries, have negative coefficients, thus it is concluded that the oil prices 
have negative impacts on the GDP of China and India. These results can be explained by identifying 
whether these countries are oil importer or not. 

 
According to Gokmenoglu, Azin, & Taspinar (2015), there is no direct relationship between oil price and 
GDP in Turkey yet there is a causality between oil price and industrial production of Turkey. They found 
that oil price does Granger cause oil price. The variables that they used in their research are GDP, 
inflation rate, industrial production and oil price from the year 1961 to 2012. Their method to find co-
integration is by using the Johansen Co-integration test, while the Granger Causality test is used to 
determine causality between particular variables. The researchers interpret the results by reasoning that 
since Turkey is net importer of oil, thus the price change of oil will affect the industrial production of the 
country since oil is one of the main inputs for producing outputs. This research is partially parallel to 
Negi’s (2015) where it is theorised that the results of oil price changes differ based on the status of the 
country, that is, whether the country is a net importer or a net exporter of oil. 

 
Although there are many studies that have been conducted on the effect of the price shocks of oil in many 
countries including Malaysia, there have not been studies on  the effects of the price shocks of palm oil 
and rubber on Malaysia’s economic growth. Hence, the current research aims to fill this research gap. 
 
3.0 Methodology 

 
3.1 Data and Variables Description 
The current study focuses on the effects of price shocks of particular commodities on the GDP growth of 
Malaysia. The variables used in this study include GDP growth rate (GDPG), price shocks of crude oil 
(VOTCOIL), price shocks of crude palm oil (VOTPOIL) and price shocks of rubber (VOTRUB). 
Quarterly time series data collected in this study are from the first quarter of 2000 to the second quarter of 
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2016, with a total number of 66 observations. Time series methods is used in this study. The data are 
acquired from the World Bank and the Asian Regional Integration Centre (ARIC). The collected data are 
regressed using EViews 9. 
 

i. GDP Growth 
 

GDP growth is used as a proxy of economic growth of Malaysia. Some researchers, including Gonzalez 
& Sherzod (2009), Shuddhasattwa Rafiq & Salim (2014), Gokmenoglu, Sehnaz, & Taspinar (2015) used 
GDP growth rates to proxy economic growth. GDP growth rate is calculated as follows: 
 
   (GDP1 – GDP0)/(GDP0)  x 100 (1) 
Where: 
GDP1 = GDP of the current period. 
GDP0 = GDP of the previous period. 
 
 The GDP growth rate will be in a percentage form, by multiplying the rates by 100. The quarterly data of 
GDP growth rate of Malaysia are obtained from the Asia Regional Information Centre (ARIC). This 
variable serves as a dependent variable in this study. 
 

ii. Price Shocks of Crude Oil 
 

The price shocks of crude oil price are derived by using the Autoregressive (1) method which is also 
known as the AR (1) model on price of crude oil. The method has been used by Huang & Guo (2007) to 
estimate the volatility of crude oil price which can be derived by using Ordinary Least Squared method 
(OLS). The method is as follows: 
 
  Crude Oil Pricet = β0 + β1 Crude Oil Pricet-1 + 𝜺t   (2)  
  

In equation (2), β0 is a constant, β1 is the coefficient of crude oil price at lag1, and finally εt is the error 
term in terms of time t. This autoregressive model provides crude oil shocks in the form of ε2

t, where it is 
constructed by running the OLS using the above equation and saving the estimated the residual series, 
then squaring them to represent price shocks. Brent crude oil price data is obtained from World Bank, in 
the value of USD.  

 
iii. Price Shocks of Crude Palm Oil 

 
The price shocks of crude palm oil price are derived by using the Autoregressive (1) model, also known 
as AR (1) on price of crude palm oil. The method is as follows: 
 

Crude Palm Oil Pricet = β0 + β1 Crude Palm Oil Pricet-1 + 𝜺t   (3) 
  

In equation (3), β0 is a constant, β1 is the coefficient of crude palm oil price at lag1 and εt is the error term 
at time t. This autoregressive model provides crude palm oil price shocks in the form of ε2

t  constructed 
by running the OLS and saving the estimated the residual series, then squaring the residuals to represent 
price shocks. Crude palm oil price per metric ton is in USD,  extracted from the World Bank database. 

 
iv. Price Shocks of Rubber 

 
Similarly, the price shocks of rubber price are derived by using Autoregressive (1) model, also known as 
AR (1) on price of crude palm oil. The method is as follows: 
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Rubber Pricet = β0 + β1 Rubber Pricet-1 + 𝜺t   (3) 
  

In equation (3) β0 is a constant, β1 is the coefficient of rubber price at lag1, and finally εt is the error term 
at time t. This autoregressive model provides rubber price shocks in the form of ε2

t, constructed by 
running the OLS equation and saving the estimated the residual series then squareing them. Rubber price 
is in USD cents per pound, and data is acquired from the World Bank database. 

 
3.2 Theoretical Framework and Model Specification 
RBC or Real Business Cycles theory states that business cycle fluctuations in a large scale are subject to 
real shocks which significantly affect market dynamics. RBC claims that economic crisis and its 
fluctuations are due to external technology shocks. However, past research had shown that many cyclical 
events cannot be explained by a model driven only by technology shocks. Therefore, adjusted models 
were constructed where more disturbances are included, such as periods of natural disasters, bad weather, 
oil volatility, stricter environmental and safety policies, and many more (W.S. George, 1994). The basic 
idea of RBC theory is that if an external shock happens that directly changes the labor or capital 
effectiveness or both, this will have an effect on labor and firm decisions, which will result in changes of 
consumption and production patterns and affect output negatively (Finn, E.K., 1982).  
 
The RBC theory is related to the current study in that the price shocks of three commodities, which are 
crude oil, crude palm oil and rubber, are considered as external shocks that may affect the output of the 
country measured by the gross domestic product (GDP). 

 
Based on this theory and previous studies, a new equation is constructed, as follows: 
 
GDPGt = β0 + β1VOTCOILt + β2VOTPOILt + β3VOTRUBt + εt  (4)  

where: 
GDPGt    : Nominal GDP Growth Rate of Malaysia at time t 
VOTCOILt  : Price Shocks of Crude Oil at time t 
VOTPOILt  : Price Shocks of Crude Palm Oil at the time t 
VOTRUBt  : Price Shocks of Rubber at the time t 
β0    : Intercept or Constant 
βi   : Estimated Coefficient of Variables (i = 1,2,3) 
εt    : Error term at time t 
 
Based on the equation (1), GDP growth of Malaysia is the dependent variable while the price shocks of 
crude oil, price shocks of crude palm oil and the price shocks of rubber are the independent variables. 
Based on RBC theory, we estimate the signs of all independent variables to be negative in the long run 
and short run since they are classified as external factors that may affect the GDP of Malaysia, the output, 
as Malaysia is a net exporter of these three commodities. This estimation is supported by studies such as 
Rafiq and Salim (2014), Hegerty (2016), Shudhasattwa Rafiq, Sgro, and Apergis (2016), and Yıldırım 
and Öztürk (2014). 
 
3.3  Augmented Dickey-Fuller Unit Root Test (ADF) 
Augmented Dickey-Fuller (ADF) unit root test (Dickey & Fuller, 1979) is used to test the stationarity of 
the four variables which are GDP growth of Malaysia and the price shocks of rubber, crude oil and palm 
oil. This method has been by many researchers to determine stationarity of their data (see Prasad, 
Narayan, & Narayan, 2007) (Ju, Zhou, Zhou, & Wu, 2014), (K. K. Gokmenoglu et al., 2015) (Dagher & 
El Hariri, 2013). The regression form for ADF unit root test used in this study is:  
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 ∆𝒚𝒕 = 𝜷𝟏 +  𝜹𝒚𝒕 𝟏 +  𝜶𝒊 ∑ ∆
𝝆
𝒊 𝟏 𝒚𝒕 𝒊 +  𝜺𝒕   (5)  

 
 
Where: 
∆𝑦   = First differencing operator for variable of interest {GDPG, VOTCOIL, VOTPOIL, 

VOTRUB} 
𝜌    = Optimal lag 
ε  = Residual of zero mean and constant variance 
{β1,δ, α  } =  Set of parameters to be estimated 
 
The ∆𝑦  term is known as lagged difference term while its function is to remove the serial correlation of 
the disturbance term, and ∆ refers to the first difference. When the time series are not stationary at level, 
I(0), converting the data to first difference, I(1) is undertaken to make it stationary. The null hypothesis 
and alternate hypothesis are listed as follows: 
 
 Ho: δ = 0 (𝑦  is non-stationary or has unit root) 
 H1: δ ≠ 0 (𝑦  is stationary or does not have unit root) 
 
3.4  Autoregressive Distributed Lag Bounds Test (ARDL) 
There are several methods that can be used to test the cointegration relationship between variables such as 
Engle-Granger two step methods (Engle & Granger, 1987), Phillips–Ouliaris Cointegration test (Philips 
& Hansen, 1990), Johansen Cointegration test (Johansen, 1991) and finally Autoregressive Distributed 
Lag (ARDL) Cointegration test (Pesaran et al, 2001).  
 
The ARDL approach is used for in this study to test the cointegration relationship between GDP growth 
of Malaysia and price shocks of rubber, crude oil and crude palm oil. This is due to a large amount of new 
research that applied this method to investigate long run relationship between variables (Nusair, 2016), 
(Badeeb et al., 2016), (Cavalcanti, Mohaddes, & Raissi, 2015), (Teulon, Ftiti, & Khaled Guesmi, 2014). 
The factor of the frequent usage of this method is due to its ability to proceed on testing different level 
stationarity of variables compare to Johansen Cointegration test which only can be used if all the variables 
are I(1). ARDL method provides more flexibility in terms of stationarity requirement of the variables 
whether there is mixture of I(1) and I(0) or both as long as the variables are not I(2) and above. The 
equation for ARDL model is shown as follows: 
 
∆𝑮𝑫𝑷𝑮𝒕 = 𝝀𝟎 + ∑ 𝝀𝟏

𝝆
𝒊 𝟏 ∆𝑮𝑫𝑷𝑮𝒕 𝟏 + ∑ 𝝀𝟐

𝝆
𝒊 𝟎 ∆𝑽𝑶𝑻𝑪𝑶𝑰𝑳𝒕 𝒊 + ∑ 𝝀𝟑

𝝆
𝒊 𝟎 ∆𝑽𝑶𝑻𝑷𝑶𝑰𝑳𝒕 𝒊 +

∑ 𝝀𝟒
𝝆
𝒊 𝟎 ∆𝑽𝑶𝑻𝑹𝑼𝑩𝒕 𝒊 + 𝝀𝟓𝑮𝑫𝑷𝑮𝒕 𝟏  + 𝝀𝟔𝑽𝑶𝑻𝑪𝑶𝑰𝑳𝒕 𝟏 + 𝝀𝟕𝑽𝑶𝑻𝑷𝑶𝑰𝑳𝒕 𝟏 + 𝝀𝟖𝑽𝑶𝑻𝑹𝑼𝑩𝒕 𝟏  + 𝜺 𝒕   

(6) 
           
The symbol ∆ denotes first differencing operator of the listed variables. 𝝀𝟏, 𝝀𝟐, 𝝀𝟑 and 𝝀𝟒  are correspond 
to short run dynamics while 𝝀𝟓, 𝝀𝟔, 𝝀𝟕 and 𝝀𝟖 represent long run relationship. The null hypothesis and 
alternate hypothesis for cointegration among variables are shown as follows: 
 
 Ho: 𝝀𝟓= 𝝀𝟔= 𝝀𝟕= 𝝀𝟖= 0 (No cointegration) 
 HA: 𝝀𝟓≠ 𝝀𝟔≠ 𝝀𝟕≠ 𝝀𝟖≠ 0 (Cointegration) 
 
An F test will be conducted to determine whether to reject or to accept null hypothesis. If the computed F-
statistic is higher than the upper bound critical values, reject null hypothesis and accept alternate 
hypothesis, which means that there is cointegration among the variables. However, if the computed F-
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statistic is found to be below than the upper bound critical values, then we accept null hypothesis and 
reject the alternate hypothesis, which means that there is no cointegration among the variables.  
 
Before deciding the on ARDL model, the optimal lag length must be estimated. The model selection 
criteria are vital to decide the optimal lag length for the particular model. In this study, Akaike’s 
Information Criteria has been used to search the optimal lag.  
 
3.5  Error Correction Model (ECM) 
Error Correction Model based ARDL is implemented to achieve the second research objective of this 
research which is to examine the short run relationship of price shocks of crude oil, crude palm oil and 
rubber towards GDP growth rate of Malaysia. ECM will be conducted after cointegration test. When there 
is cointegration between the variables, ECM will be applied in order to examine the short run relationship. 
The short run model for ECM is shown as follows: 
 
∆𝑮𝑫𝑷𝑮𝒕 = 𝜶𝟎 + ∑ 𝜶𝟏

𝝆
𝒊 𝟏 ∆𝑮𝑫𝑷𝑮𝒕 𝒊 + ∑ 𝜶𝟐

𝝆
𝒊 𝟎 ∆𝑽𝑶𝑻𝑪𝑶𝑰𝑳𝒕 𝒊 + ∑ 𝜶𝟑

𝝆
𝒊 𝟎 ∆𝑽𝑶𝑻𝑷𝑶𝑰𝑳𝒕 𝒊 +

∑ 𝜶𝟒
𝝆
𝒊 𝟎 ∆𝑽𝑶𝑻𝑹𝑼𝑩𝒕 𝒊 +  𝜶𝟓𝑬𝑪𝑻𝒕 𝟏  + 𝜺𝒕    (7) 

 
The symbol ∆ denotes as first differencing operator while 𝜶𝟎 is a constant. 𝜶𝟏, 𝜶𝟐, 𝜶𝟑 and 𝜶𝟒 are the 
estimated coefficients of the variables while 𝜌 is the optimal length of lag. 𝑬𝑪𝑻𝒕 𝟏 is the lagged error 
correction term and finally, 𝜺𝒕 is the error term in respect to time. 𝑬𝑪𝑻𝒕 𝟏 measures the adjustment speed 
in correcting the disequilibrium in a cointegration model to become equilibrium within one period of 
time. The sign of coefficient of error correction term must be negative and statistically significant in order 
to prove there is cointegration among the variables. The short run relationship can be identified by 
looking at the coefficient of the independent variables. The p-value can verify whether the independent 
variables have short run relationship towards the dependent variable. 
 
4.0 Empirical Results 

 
4.1 Augmented Dickey-Duller Unit Root Test’s Results 

 
Table 1: Augmented Dickey-Fuller (ADF) Unit Root Test’s Results 
Variables Level I(0)     (t-

stats) 
p-values Level I(1)     (t-

stats) 
p-values 

GDPG -5.017014*** 0.0001*** -7.671819*** 0.0000*** 
VOTCOIL -3.680049*** 0.0067*** -15.26896*** 0.0000*** 
VOTPOIL -4.051099*** 0.0022*** -3.371579*** 0.0162** 
VOTRUB -7.232396*** 0.0000*** -5.464812*** 0.0000*** 
Note: *** and ** denotes rejection of null hypothesis of non-stationary at level 1% and 5% respectively  
 
Based on the result, it is concluded that all of the variables are stationary on both levels of I(0) and I(1). 
GDPG is found to be statistically significant due to its high t-stats (-5.017) and low p-value (0.0001) 
which is significant at 1% significant level on I(0) while t-stats for I(1) is higher than I(0) (-7.672) and the 
p-value is much lower (0.000) which is too statistically significant at 1% significant level. Besides that, 
VOTCOIL, VOTPOIL and VOTRUB are also found to be statistically significant for not having unit-root 
both in I(0) and I(1). VOTCOIL t-stats are -3.680049 for I(0) and -15.26896 for I(1) while having 0.0067 
for I(0) and 0.0000 for I(1) in terms of its p-values which are both statistically significant at 1% 
significant level.  VOTPOIL t-stats are -4.051099 for I(0) and -3.371579 for I(1) while having  0.0022 for 
I(0) and 0.0162 for I(1) in terms of its p-values which are both statistically significant at 1% significant 
level and 5% significant level respectively. Finally, VOTRUB is too found to be statistically significant at 
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1% significant level with t-stats of -7.232396 for I(0) and -5.464812 for I(1) while having 0.000 p-value 
for both. Therefore, it is concluded that all variables are stationary on both I(0) and I(1) thus making it 
possible to proceed to the next step which is to run an Autoregressive Distributed Lag bounds test 
(ARDL) to examine the existence of long run relationship between these particular variables which is 
vital in achieving the purpose of this study. 
 
4.2 Autoregressive Distributed Lag Bounds Test’s Results 

 
Table 2: ARDL Bounds Test’s Result 

ARDL Model 
Calculated 
F-Statistic 

Significant 
Level 

Critical 
Values of 

Lower Bound 

Critical Values of 
Upper Bound 

ARDL (2,5,0,0) 
GDPG,VOTOIL,VOT

POIL,VOTRUB 
5.916127*** 

1% 4.29 5.61 
5% 3.23 4.35 

10% 2.72 3.77 
Note: *** denotes significant in 1% significance level.  
  
Table 3: Residual Diagnostics for ARDL Model (2,5,0,0) 
Types of Residual Diagnostics Result Conclusion 

Histogram- Normality Test Jarque-Bera (2.6001), p-value 
(0.27240) 

Accept Null Hypothesis (Model is 
normally distributed) 

Breusch-Godfrey Serial 
Correlation LM Test 

p-value Chi-Square(5) (0.1429) Accept Null Hypothesis (No serial 
correlation in the model) 

Heteroskedasticity Test: 
ARCH 

P-value Chi Square(5) (0.1249) Accept Null Hypothesis (No 
Heteroskedasticity detected in the 

model) 
 
Table 4: ARDL Long Run Coefficient (Dependent Variable= GDPG) 
Regressor Coefficient Standard Error t-stats p-value 
C 5.700147 0.429994 13.256348 0.0000*** 
VOTCOIL -0.005126 0.001677 -3.056316 0.0036*** 
VOTPOIL 0.000029 0.000015 1.975723 0.0538* 
VOTRUB -0.000474 0.000565 -0.838761 0.4057 
Note: *** and * indicate significant at 1% and 10% significance level respectively. 
 
The Table 2 shows the ARDL bounds test of this research. The dependent variable is GDP growth rate of 
Malaysia (GDPG) while the independent variables are price shocks of crude oil (VOTOIL), price shocks 
of crude palm oil (VOTPOIL) and price shocks of rubber (VOTRUB). The calculated F-stats (5.916127) 
is higher than the upper bound critical value (5.61) at 1% significant level.  Thus, null hypothesis can be 
rejected while alternate hypothesis is accepted which both indicate that there is long run relationship 
between these variables. ARDL lag selection is based on Akaike Info Criterion (AIC) which resulting a 
(2,5,0,0) model. 
 
Table 3 shows the residual diagnostics of the ARDL model. Criteria of a reliable ARDL model are based 
on the non existence of heteroskedasticity, serial correlation and the model must be normally distributed. 
Thus, normality test (Öztuna, Elhan, & Tüccar, 2006), Breusch-Godfrey Serial Correlation LM Test 
(Breusch & Pagan, 1979) and using ARCH as heteroskedasticity test (Bera & Higgins, 1993). Based on 
results in Table 4.3, it shows that the model (2,5,0,0) is fitted to be used since it meets all the three 
criteria. 
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Finally, Table 4 shows the long run coefficient of the independent variables towards GDP Growth rate of 
Malaysia. Both price shocks of crude oil and palm oil coefficient are significantly affecting GDP growth 
rate where the independent variable of crude oil price shocks p-value are significant at 1% significant 
level while crude palm oil price are significant at 10% significant level. The sign of coefficient of crude 
oil price shocks is negative which is parallel the theoretical framework of this study. However, sign of 
coefficient of crude palm oil price shocks is contradicting with the theory which is positive. The 
coefficient of VOTRUB is negative yet it is not statistically significant in any level.  

 
4.3 Error Correction Term Model Based on ARDL Test’s Results 

 
Table 5 : Error Correction Corresponding to the ARDL Method (Dependent Variable=GDPG) 
Regressor Coefficient Standard Error t-statistic p-value 
D(GDPG(-1)) 0.360023 0.110642 3.253939 0.0021*** 
D(VOTCOIL) -0.000573 0.000495 -1.157097 0.2528 
D(VOTCOIL(-1)) 0.000209 0.000451 0.462820 0.6455 
D(VOTCOIL(-2)) 0.000881 0.000427 2.061336 0.0446** 
D(VOTCOIL(-3)) -0.000194 0.000407 -0.475325 0.6367 
D(VOTCOIL(-4)) -0.000982 0.000392 -2.503591 0.0157** 
D(VOTPOIL) 0.000013 0.000006 1.957456 0.0560* 
D(VOTRUB) -0.000205 0.000239 -0.856211 0.3960 
ECT(-1) -0.431586 0.085611 -5.041270 0.0000*** 
Note: ***, ** and * indicate significant at 1%, 5% and 10% significance level respectively 
 
Table 5 shows error correction corresponding to ARDL model. The ARDL model is using the order 
(2,5,0,0) which dependent variable was GDP growth rate of Malaysia (GDPG) while the independent 
variables, also known as regressors are price shocks of crude oil, crude palm oil and rubber 
(VOTCOIL,VOTPOIL,VOTRUB). The sign of coefficient of ECT(-1) is negative and statistically 
significant at 1 percent significance level. Thus, this means that there is a long run relationship between 
these variable, supported by the result of ARDL bounds test. The equation of ECT(-1) or the cointegration 
equation is as follows: 
 
 ECT(-1) = GDPG - (-0.0051*VOTCOIL + 0.0000*VOTPOIL - 0.0005*VOTRUB + 5.7001 )  (8) 

    
Price shocks of crude oil affects GDP growth rate of Malaysia negatively while price shocks of crude 
palm oil affects the dependent variable positively, both in the long run. The coefficient of rubber is found 
to be insignificant. The coefficient of ECT(-1) shows that the speed of adjustment of ECM is 43.1586 
percent of correction per period from disequilibrium towards long run equilibrium, in this case, per 
quarterly. 
  
The short run analysis can be conducted by observing the coefficient of the regressors in Table 4.5. 
D(VOTCOIL(-1)), D(VOTCOIL(-4)) and D(VOTPOIL) are variables that have significant short run 
relationship to GDP growth of Malaysia. The sign of short run coefficient of price of shocks of crude is 
negative in lag 2 and positive in lag 4 while positive in for the short run coefficient of price shocks for 
crude palm oil. These results are supporting yet contradicting the theory of RBC at the same time since 
the signs of coefficient are vary where according to the particular theory, the signs of coefficient of all 
variables should be negative. 
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5.0 Conclusion 
 

The main purpose of this paper is to determine the existence of long run and short run relationship of 
price shocks of crude oil, crude palm oil and rubber towards economic growth of Malaysia from the first 
quarter of the year 2000 and the second quarter of the year 2016. Three tests were conducted to achieve 
the objectives of the research which were Augmented Dickey Fuller (ADF) unit root test, autoregressive 
distributed Lag (ARDL) bounds test and error correction model (ECM) based on ARDL model.  The 
result of ARDL bounds test indicated that there is a cointegration between GDP growth rates of Malaysia 
and price shocks of crude oil, crude palm oil and rubber. The calculated F-statistic is proved to be higher 
than the critical values of upper bounds in all significant level. For the long run coefficients, price shocks 
of crude oil and palm oil are statistically significant in affecting GDP growth of Malaysia. The price 
shocks of crude oil have negative effect towards GDP growth while the price shocks of crude palm oil 
impacts the GDP growth positively. However, it is proved that the price shocks of rubber alone do not 
affect GDP growth. 
 
Based on the results of long run coefficient based on ARDL model, the effect of price shocks of crude oil 
and the effect of price shocks of crude palm oil differed yet it is sufficient to conclude that they do affect 
economic growth of Malaysia in the long run. The findings of negative effect of crude oil towards GDP 
growth in the long run in this research shows that Malaysia is affected by the resource curse effect which 
the term is used for the effect of high dependency a non renewable natural resource rich country towards 
its natural resources to gain income (Auty, 1994). 

 
A positive effect of price shocks of palm oil price, which differed from the estimated outcome of this 
research, can be explained by examining the variable used in this paper. The proxies of price volatility of 
all commodities in this research are estimated using Autoregressive (1) model where the residual squared 
are used. This method has flaws which includes the inability to calculate the direction of the shocks. The 
one way direction of the volatility, which means whether the price increased or decreased drastically, it 
only capture the steepness of the slope but not the sign of the coefficient of the slope. One possible 
explanation to explain the positive effect of price shocks of palm oil towards GDP growth of Malaysia is 
the amount of positive shocks in the period used in this study is more than the negative shocks in the 
same period of time. Positive price shocks indicates that a sudden increase in price. For net exporters of a 
particular commodity, an increase of price of that particular commodity will result an increase in GDP of 
the country. This is supported by findings of many studies which include Al-Ezzee (2013), a case study of 
Bahrain which is a net exporter of oil concluded that the increase of price of oil will increase GDP of 
Bahrain. Khuram Safi & Liu (2014) also indicates that the price increase in oil will increase GDP of 
Russia since Russia is a net-exporting country. 
 
After conducting the cointegration test, short term analysis using Error Correction model which is derived 
from ARDL model was tested. The results indicated that price shocks of oil have asymmetrical effects on 
oil in short term. The result of positive effects of price shocks on GDP in the short run is somehow 
parallel study conducted by Rezazadehkarsalari, Haghiri, & Behrooznia, (2013) which found that GDP of 
Iran is affected by the price oil negatively in the long run yet positively in the short run. The result of the 
study indicates that Iran is affected by resource curse effect which is caused by the high dependency of oil 
revenue.. The similar characteristics may indicate that Malaysia is too affected by the curse. Other than 
that, price shocks of palm oil short run coefficient indicates that the there is a positive effect of price 
shocks of that particular commodity towards economic growth of Malaysia. The possible answer of this 
outcome is the same as the previous explanation on the long run coefficient of the same variable, which is 
the flaw of the proxy of shocks itself.  Short run coefficient of rubber tend to be the same with long run 
coefficient of rubber which indicates that there is no relationship between price shocks of rubber, alone,  
towards economic growth of Malaysia. 
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The absence of statistical significance of rubber on bringing impacts to GDP either short run or long run 
can be explained by observing the transition of economy of Malaysia. Malaysia used to be a country that 
was based on agriculture industry, where almost 70 percent of the total output value was from rubber in 
the period of 1948 to 1952 and then declined to 65 percent in 1963-1967. Yet, the diversification of 
agriculture from rubber into the palm oil was implemented and secondly was the diversification from the 
primary into secondary industries such as manufacturing industries which resulting a drastic decrease in 
the dependency of rubber revenue (Zainal Aznam Yusof & Bhattasali, 2008). Therefore, this drastic 
decrease of dependency has its effect on determining the statistical significance of rubber towards GDP of 
Malaysia. 
 
Based on the findings of this particular study, we can conclude that Malaysia is a resource dependent 
country especially oil. This dependency may lead to bad implication of the health of economy of the 
country itself since the price of oil tends to be volatile. Hence, policy makers need to make or improve the 
existing economic policy to put more emphasis on diversifying the source of revenue of the country. One 
of the ways is to focus more budgets on strengthening other areas such as to be involved in productive 
investment activities such as human capital development as proposed by Badeeb et al. (2016). 
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APPENDIX 
Table of Data 
 

Period 
GDP Growth  

Rate 
Price of Crude 
Oil USD/Barrel 

Price of Crude 
Palm Oil 
USD/Ton 

Price of Rubber 
USD/pound 

2000Q1 11.68663 27.49 294.39 30.94 

2000Q2 7.92431 29.62 272.23 30.39 

2000Q3 8.93202 32.08 239.79 29.81 

2000Q4 6.49061 25.28 199.18 28.13 

2001Q1 1.49119 25.02 210.9 26.02 

2001Q2 0.86034 26.97 209.17 28.12 

2001Q3 -0.35072 25.03 259.56 26.29 

2001Q4 0.15597 18.52 295.47 22.12 

2002Q1 2.70333 23.64 302.45 30.41 

2002Q2 4.71521 24.49 376 38.12 

2002Q3 7.06322 28.28 369.4 40.4 

2002Q4 6.90305 27.89 433.56 38.46 

2003Q1 6.27863 30.36 390.13 48.19 

2003Q2 5.85624 27.91 390.44 46.72 

2003Q3 4.60643 26.88 374.87 50.48 

2003Q4 6.46239 29.95 478.47 57.31 

2004Q1 8.16781 33.67 520.57 61.26 

2004Q2 7.9467 35.54 408.98 62.78 

2004Q3 6.36529 41.65 401.64 57.54 

2004Q4 4.85016 39.09 370.09 54.97 

2005Q1 5.59705 50.93 374.83 60.31 

2005Q2 3.68009 53.89 369.64 66.24 

2005Q3 5.0356 61.65 369.98 77.4 

2005Q4 5.59235 56.47 368.9 77.26 

2006Q1 5.63117 60.93 383.36 95.02 

2006Q2 5.63937 68.29 386.18 123.8 

2006Q3 5.71457 61.97 416.94 83.76 

2006Q4 5.36091 61 528.24 79.25 

2007Q1 5.16067 60.6 566.39 103.24 

2007Q2 5.93825 68.19 748.43 102.86 

2007Q3 6.4382 76.91 745.18 98.91 

2007Q4 7.56565 89.43 883.45 112.95 

2008Q1 7.60473 101.84 1146.86 127.4 
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2008Q2 6.62284 131.52 1096.39 147.04 

2008Q3 5.13432 99.29 667.04 130.61 

2008Q4 0.32724 41.53 440.38 56.7 

2009Q1 -5.75638 46.95 557.21 63.84 

2009Q2 -3.74376 69.13 690.82 75.48 

2009Q3 -1.12633 68.38 636.42 98.5 

2009Q4 4.45875 74.88 727.6 127.47 

2010Q1 10.28605 79.3 793.9 151.44 

2010Q2 9.08348 74.73 764.91 161.74 

2010Q3 5.77348 76.11 884.89 160.24 

2010Q4 5.37583 90.07 1171.22 215.28 

2011Q1 5.00493 108.65 1142.23 245.78 

2011Q2 4.63171 105.85 1075.91 223.8 

2011Q3 6.00199 100.83 995.18 206.45 

2011Q4 5.49764 104.26 969.07 153.52 

2012Q1 5.08039 117.79 1105.74 178.22 

2012Q2 5.24793 90.73 927.63 145.09 

2012Q3 5.00889 106.32 879.53 137.82 

2012Q4 6.50382 101.17 713.94 141.05 

2013Q1 4.32781 102.61 771.87 135.05 

2013Q2 4.55604 99.74 763.04 127.47 

2013Q3 4.90223 108.78 725.8 119.66 

2013Q4 4.95177 105.49 795.27 116.05 

2014Q1 6.26324 104.04 860.52 103.48 

2014Q2 6.47353 108.37 758.47 94.65 

2014Q3 5.63906 95.89 656.98 74.59 

2014Q4 5.72071 60.55 624.54 72.72 

2015Q1 5.71382 52.83 607.65 78.72 

2015Q2 4.94712 61.3 606.4 82.98 

2015Q3 4.72536 46.29 483.49 59.51 

2015Q4 4.54559 36.56 520.6 56.59 

2016Q1 4.15246 37.34 633.07 65.64 

2016Q2 3.95062 47.69 618.45 71.7 
Source: World Bank and Asian Regional Information Centre 
 

 
 
 
 
 
 

 


