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Is the Volatility Information Transmission Process 
between the Crude Palm Oil Futures Market and Its 

Underlying Instrument Asymmetric? 
 
 

Noor Azlinna Azizan*, Noryati Ahmad**and Suhaimi Shannon*** 
 

 
 This study employs bivariate ARMA(p,q)-EGARCH(p,q) model specifications 
investigate the effects of the Malaysian futures - cash market relationship. More 
specifically, it looks at whether there is information transmission process at mean 
and volatility level between crude palm oil futures (FCPO) market and its 
underlying cash market and also whether volatility transmission is asymmetric.  
The study covers the period from January, 1990 until December 31, 2003. 
Bidirectional information transmission process between FCPO and CPO is 
documented at mean as well as volatility levels. Findings also reveal that the 
volatility transmission is asymmetric in nature but the sign of asymmetric differs 
based on the direction of spillovers. 

 
 
Field of Research: Finance, Developing Economies 
 
1. Introduction 
 
As a result of increased globalization as well as technology explosions, today’s 
financial markets are found to be more interrelated and integrated. These 
developments have enhanced the transfer of information flows from one market 
to another.  In response to these developments, growing empirical studies began 
to establish this information transmission mechanism.  The early research, 
however, focuses on the prices or returns spillover effects between futures and 
its underlying cash markets (Herbst, McCormack & West, 1987; Kawaller, Koch & 
Koch, 1987; Khoury & Yourougon, 1991; Ollermann & Faris, 1987; Stoll & 
Whaley, 1990 among others) and across markets (Bekaert & Harvey, 1995; Liu, 
Pan & Shieh, 1998; Liu & Pan, 1997; Theodossius & Lee, 1995). The findings on 
the linkages between the futures and its underlying cash market indicate that 
most of the time futures prices influence cash prices.  
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In terms of pricing information transmission across markets, empirical evidence 
finds significant cross markets interactions and that dominant market like US 
plays an influential role on other markets. 
 
In a plethora of later studies, particularly after the stock market crash of 1987 and 
the Asian financial crisis 1997, the emphasis shifted to how information is 
transmitted at volatility level (e.g., Hamao, Masulis & Ng, 1999; Koutmos, 1995; 
Lin, Engle & Ito, 1991; Ng, 2000; Miyakoshi, 2003). Those periods of market 
turbulence have brought to light the significance of the transmission of volatility 
information not only within markets but also across markets. Volatility is an 
integral part of many financial decisions. Defined as dispersion around the mean 
returns, volatility means risk and represents a threat to the integrity and efficiency 
of the market affected.  Chan, Chan and Karolyi (1991) and Ross (1989) 
demonstrate the importance of information-volatility relationship and state that 
volatility is related to the amount of information released. Hence volatility is an 
important source of information apart from asset prices themselves.  In addition, 
previous studies conducted by Koutmos and Tucker, 1996; Koutmos and Booth, 
1995; Engle, Ito and Lin, 1990; Iihara, Kato and Tokunaga, 1996 indicate that 
volatility is also time-varying. They argued that when information flows 
continuously into the market it will cause changes in the riskinesss of the financial 
markets which imply that volatility is not constant but time-varying.  
 
 
This study attempts to determine the nature of transmission of information 
between Malaysian crude palm oil futures markets and their respective 
underlying cash markets as well as how this relationship will be affected by 
information transmitted across foreign futures markets, that is, the US soybean 
oil futures. Specifically the study would like to determine whether information 
transmission between the Malaysian crude palm oil futures and its underlying 
cash market occurs at first or second moments interdependencies or both. In 
addition, this  
article also investigates whether the Malaysian futures-cash relationship is 
affected by shocks from US futures market and at what level of 
interdependencies are they affected. 
 
 
2. Background of the Malaysian Crude Palm Oil (CPO) futures 

and its underlying market 
 
CPO futures contracts started trading in 1980 and are the first derivative 
instrument introduced in Malaysian capital market. The Kuala Lumpur 
Commodity Exchange (KLCE) before merging with Malaysian Monetary 
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Exchange (MME) in November 1998 to become the Commodity and Monetary 
Exchange (COMMEX) provided the trading place for the CPO futures. Malaysia’s 
CPO futures are the only CPO contract traded in the world. 
 
Before the migration to electronic trading on 29 December 2001, CPO futures 
contracts were traded based on an open-outcry system.  CPO futures like any 
other futures contract are very standardized contracts.  In CPO futures, 25 metric 
tones of palm oil constitute a contract. The price quoted for trading is in Ringgit 
Malaysia (RM) per metric tonne.  The tick price is RM1.00 per metric tonne. The 
contract months available for trading are the spot month, 5 next succeeding 
months and thereafter alternate months up to 12 months forward.  At maturity the 
contracts are physically settled, that is, at maturity the actual commodity is 
delivered to the buyer of the contract at the port specified by the seller.  The 
seller has the option to deliver the actual commodity at Port Klang, Butterworth or 
Pasir Gudang. Summary of the contract specifications are tabled below. Since 
trading in 1980, the prices have ranged from as low as RM400 per metric tonne 
to as high as RM2,000 per metric tonne.  These changes in prices are affected 
by factors like world demand, export, weather patterns and prices of other 
vegetable oils such as soya bean oil, rapeseed oil, sunflower oil and corn oil.  
CPO futures contacts performance has been quite volatile. As state in Table 2.4, 
between 1996 and 2001, the lowest average yearly volume was 308,662 lots 
(2000) and the highest was 498,118 lots (1996).   On July 13, 2002, the contracts 
make history when it recorded the highest ever daily volume and open interest of 
7,678 lots and 14,772 lots respectively. 
 

Table 1 
Performance of Crude Palm Oil Futures contract 

Year Volume Average Daily 
Turnover 

% 
Change 

No. of Trading 
Days 

1996 498,118 2009 - 248 

1997 484,323 1,960 -2% 247 

1998 353,680              1,438  -27% 246 

1999 388,967               1,568 +9% 248 

2000 308,622               1,270 -19% 243 

2001 479,799              1,974  +55% 243 
2002 909,073 3,666 +86% 248 

2003  1,429,959 5,543 +57% 246 

      Source: www.mdex.com.my. dated 24 February 2004 
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The underlying asset for CPO futures is the palm oil.  Malaysia is the world’s 
largest producer of palm oil.  In 2003, Malaysia earned RM20.2 billion in foreign 
exchange from the export of 12.2 million tonnes of palm oil to 140 countries. 
About 13.4 million tonnes was produced in that same year. Palm oil prices in 
2003 range from RM1409 to RM 1911 per metric tonne (see Table 1).   
 
 
 

Table 2 
World Major Exporters of Palm Oil: 1994-2004 (‘000 Tonnes) 

Country 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
Malaysia 6,750  6,513  7,212 7,490 7,465 8,911 9,081 10,618  10,886 12,248 
Indonesia 2,173  1,856  1,851 2,982 2,260 3,319 4,140 4,940  6,379 6,830 
Papua 
New 
Guinea 231  220  267 275 213 254 336 328  324 325 
Cote 
d'Ivoire 148  120  99 73 102 101 72 75  65 63 
Colombia 20  21  29 61 70 90 97 90  85 105 
Singapore* 328  399  289 298 241 292 240 224  220 256 
Hong 
Kong* 234  275  305 173 103 94 158 192  318 206 
Others 0  0  0 0 0 0 0 0  0 0 
TOTAL 10,760 10,195 10,763 12,212 11,134 13,848 15,008 17,574 19,233 21,116
Source :http://www.mpob.gov.my/ dated 24 February 2004     
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3.  Methodology 
 
3.1 Empirical Models 

 
Numerous researchers have used the Autoregressive Conditional 
Heteroscedastic (ARCH) family models to examine the volatility 
relationship and spillovers effects between markets (Engle, Lin and Ito, 
1990; Choudhry, 1996; Tse, 1998; Bhar, 2001 and Hahm, 2003). We 
adopt this model for various reasons.  Firstly, compared to other volatility 
models, this model is simple and parsimonious. According to Knight and 
Satchell (1999), models like stochastic volatility models are not popular 
due to the problem of computing function since the volatility is an 
unobserved component in the model.  Secondly, the ARCH family model 
is able to successfully capture the volatility clustering, heteroscedasticity 
and asymmetric features that time series data normally exhibit (Bollerslev, 
Chou & Kroner, 1992; Engle & Patton, 2001; McKenzie, 1999). Thirdly, 
since most of the previous studies use the ARCH related models, 
therefore comparison of the findings can be made. 
 
Starting off with the ARCH model developed by Engle 1982) and later 
modified by Bollerslev (1986) as Generalized ARCH model (GARCH), 
these models have been empirically shown to capture the time variation in 
the volatility of daily and monthly returns (see Bollerslev, Chan and 
Kroner, 1992).  Both the ARCH (p) and GARCH (p,q) model assumes that 
conditional volatility of an asset is affected symmetrically by positive and 
negative innovations. Previous empirical findings like Black, 1976; 
Christie, 1982; Engle and Ng, 1987 and Koutmos and Booth, 1996 among 
others have found volatility to response asymmetrically to news, 
particularly when it concerns bad (negative) news. In the case of equity 
returns, such responses are due to leverage effects. 
 
In this study, the bivariate EGARCH model is employed and is modified to 
achieve the objectives of the study. The model can be written in the 
following form:   
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   ttt hhh ,2,1,12 ρ=              (5) 
 
                     
Equations (1) and (3) describe the returns of the market 1 and market 2, 
where the conditional mean in each market is a function of its own lagged 
returns, ( )1,1 −tR , lagged returns of market 2, ( )1,2 −tR   as well as past error 
correction terms,( 1−tZ  ). Following Susmel and Engle (1994), Hamao et al., 
(1990), Baille and Bollerslev (1991) and Lo and MacKinley (1990), the 
autoregressive, 1−ti Rα  and moving average, 1−ti εϑ  processes are included 
in equations (1) and (3)  to account for any autocorrelation that may arise 
due to nonsynchronous trading. iα  and iϑ  are the coefficients of the 
autoregressive and moving average processes respectively, where as m 
is the lag length of the autoregressive (AR) process. As such this model is 
known as bivariate ARMAX(p,q)-EGARCHX(p,q) model. The letter X 
implies that error correction terms are included in the model. 
 
The conditional variance in equation (2) for market 1 represents its own 
lagged standardized residuals ( 1α ), lagged cross-market standardized 
residual ( 12α ), lagged conditional variance ( 1β ) and lagged error 
correction representation ( 1φ ). Equation (2) enables the lagged cross-
market standardized residuals to influence the conditional variance of the 
market 1 asymmetrically. For example, let market 1 = CPO and market 2 = 
FCPO.  Based on equation (2), 12α   is the coefficient of spillovers from 
FCPO (market 2) to CPO (market 1). A significant positive 12α   together 
with a negative 2δ  implies that negative innovations in market 2 (FCPO) 
have a higher impact on the volatility of market 1 (CPO) returns than 
positive innovations. In other words, the spillover is asymmetric. The 
short-term deviation term, iφ  (where i = market 1 or 2) is also included in 
the equation (Bhar, 2001 & Lee, 1994).  
 
Equation (4) describes the conditional variance of the futures return for 
market 2. Coefficient 21α   measures the volatility spillovers from market 
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1(CPO) to market 2 (FCPO). A significant positive 21α  together with a 
negative 1δ   implies that negative innovations in market 1 (CPO) have a 
higher impact on the volatility returns of market 2 (FCPO). This implies 
that the spillover effects between the futures market and the foreign 
markets are asymmetric.  
 
Equation (5) implies a bivariate ARMAX (p,q)-EGARCHX (p,q) model with 
a constant conditional correlation ρ  as in the studies conducted by 
Bollerslev (1990), Baille and Bollerslev (1990), Koutmos and Tucker 
(1996), Lin et al., (2002), Yu (2000) among others. Here all the variations 
over time in the conditional covariances are due to changes in each of the 
corresponding two conditional variances, tsh , and tfh , . According to 
Bollerslev (1990) this assumption can simplify the estimation and 
inference procedure and suggests that the validity of the assumption of 
constant correlation be evaluated by testing for serial correlation in the 
cross product of standardized residuals. 
 
 
4. Data and Empirical Results 
 
4.1 Data and Descriptive Statistics of Returns 
 
All data are the daily closing price data. Our measurements include Kuala 
Lumpur Crude Palm Oil futures (FCPO) and Crude Palm Oil (CPO). The 
sample period ranges from 1 January 2, 1990 until  December 31, 2003. 
In this study, conditional variance of the returns is used to measure the 
futures price volatility. The returns, tR  is calculated as the log of the price 
relative, where tP  is the closing price at day t and 1−tP  is the closing price 
of the previous day. This can be written as: 
 

tR = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−1

ln
t

t

P
P                                                (5) 

  
To overcome the data gap caused by different public holidays and other 
non-working days, we adjusted the time series studied by dropping the 
same date data that correspond to a holiday in a particular country. 
 
The means of returns of the FCPO and CPO are positive (see Table 3). 
The variances range from 0.0235 (CPO) to 0.0248 (FCPO). The measures 
for skewness and kurtosis indicate that the distributions of returns for all 
three markets are positively skewed and leptokurtic relative to the normal 
distribution. The Jarque-Bera statistics test rejects normality at any level of 
significance in all cases.  The Ljung-Box statistic test for 20 lags applied 
on returns and squared returns reported serial correlations for FCPO and 
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CPO. There are also ARCH effects for FCPO and CPO returns. Volatility 
clustering can be visually seen in Figure 1 for commodity futures returns. 
Overall, the descriptive statistics provide evidence that all the daily data 
series are not normally distributed and the variances are changing over 
time. Therefore, the ARCH-type models, that allow for such features are 
appropriate for analyzing these data series. 

 
 
 
 

Table 3   
Descriptive statistics for returns   
  FCPO CPO 
 Mean 0.0006 0.0006 

 Median 0.0000 0.0006 

 Maximum 0.1824 0.1933 

 Minimum -0.1768 -0.1875 

 Std. Dev. 0.0248 0.0235 

 Skewness 0.2897 0.2527 

 Kurtosis 17.1368 21.7736 

Jarque-Bera 13570.81 23910.32 
  [0.0000]*** [0.0000]***

LB(20) 41.3200 76.3070 
 [0.0030]*** [0.0000]***

LB(20)2 105.1400 66.0690 
 [0.0000]*** [0.0000]***

ARCH (1) 

 
14.9864 
[0.0018]***

20.89095 
[0.0001]***

Observations 1627 1627 
 
Note: p-value in parentheses. ***, **and * denote significance level  at 1%, 5% and 10% 
respectively.  Critical values at 1%, 5% and 10% level for  Jarque-Bera test are 9.21, 5.99 
and 4.61 respectively.  Critical values at 1%, 5% and 10% level for skweness and 
kurtosis tests are +/- 2.58, +/- 1.96 and +/- 1.28. LB (20) and LB (20)2 is the Ljung-Box 
test for autocorrelation at lag 20. Critical value at 1%, 5% and 10% level are 37.57, 31.41 
and 28.41 respectively. 
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Figure1.  Returns of FCPO, CPO and FSOY 
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4.2 Unit Root Tests 
 
The results of the ADF unit root tests and PP test (both with and without 
time trend) are presented in Table 4.  The lag for each series is also 
presented for both at levels as well as for the first differenced variables. 
Akaike Information Criteria (AIC) is used to determine the lag length. As 
evident from Table 4, both tests suggest that all the series are found to be 
non-stationary at level form. The null hypothesis of the presence of unit 
root cannot be rejected even at 10% significance level.  When first 
differences were used, unit root non-stationary was rejected in all cases. 
Thus we conclude that all indices are integrated of order one I (1) and 
therefore the need to consider the first differences of all the series under 
study. 
 

Table 4 
Summary Statistics of Unit Root Tests for the Whole Perioda 

Variables FCPO CPO 
Lag Length (AIC) 4 

4 
16 
11 

ADF (Level) -1.9098(NT) 
-2.1622 (T) 

-1.7893 (NT) 
-2.1081(T) 

P-value 0.3280 
0.5099 

0.3861 
0.0000 

Phillip Perrons (Level) -1.8751 (NT) 
-2.1106 (T) 

-1.9810(NT) 
-2.1463 (T) 

P-value 0.3444 
0.5390 

0.2954 
0.5188 

Lag Length (AIC) 4 
3 

15 
15 

ADF (First Difference) -17.4221 (NT)*** 
-17.4172 (T)*** 

-11.3145 (NT)*** 
-11.3139 (T)*** 

P-value 0.0000 
0.0000 

0.0000 
0.0000 

Phillip Perrons (First 
Difference) 

-41.1069 (NT)*** 
-41.0966 (T)*** 

-37.6604 (NT)*** 
-37.6514 (T)*** 

P-value 0.0000 
0.0000 

0.0000 
0.0000 

 
a Period for FCPO, CPO and FSOY is 1/1/1990 – 31/12/2003. *, **, *** denote  
significance level at 10%, 5% and 1% level respectively. NT indicates with time 
 trend, T indicates with no time trend 
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4. 3 Cointegration Tests 
 
Engle and Granger (1987) indicate that, if two nonstationary variables are 
cointegrated, then modeling of the first differences should include an error 
correction term. As such, a cointegration test is further conducted. Tests 
are conducted based on the Engle and Granger (1987) two-step method. 
Results of the cointegration tests are reported in Table 5. The ADF tests 
indicate the existence of long-term relationship between FCPO and CPO, 
where cointegration prevails at the 1% level of significance. This 
observation reinforces the notion that cointegration unites the long run 
relationship between the two series. Hence this indicates the need to 
incorporate the error-correction term in the bivariate models for FCPO and 
CPO. 
 
 

Table 5     
Engle-Granger Cointegration Tests for the Whole Period   
Variables   ADF P-value 
FCPO & CPO  -4.2785 0.0005*** 

  *** denotes significance at 1% level 
 
 
In order to identify the most appropriate model specifications, the 
likelihood ratio (LR) tests are employed. Specifically the restricted ARMA 
(1,1)-GARCH(1,1) and ARMA(1,1)-EGARCH(1,1) are tested against a 
series of alternative unrestricted models. 
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5. Empirical findings  
 
5.1 Mean and volatility spillover effects between FCPO 

and CPO markets. 
 
The short-term disequilibrium on the conditional mean, and   respectively 
has a positive and significant effect on the FCPO futures and its cash 
returns (refer to Table 6). The ECT parameters have also significant 
effects on the conditional volatility of the futures and cash markets.  
However, they are negatively related. The results reported that when the 
futures and cash prices differences become larger the conditional volatility 
of both markets decreases. Results from this study also reveal that the 
error correction term, fγ  and sγ  ,which represents the short-run 
deviations from the long-run cointegrated relationship between the futures 
and cash markets, have significant effect on both the conditional mean 
and volatility of the FCPO futures and cash markets in Malaysia. As 
argued by Lee (1994), if markets are related through their first and second 
moments, then inclusion of this impact in the conditional mean and 
volatility is appropriate. This finding contributes to the growing but still 
limited empirical literature that includes the cointegrating residual (ECT 
terms) in both the conditional mean and volatility (see Bhar, 2001; 
Choudry, 2003; and Lee, 1994). Evidence from the findings may have an 
important implication on the dynamic hedging behavior of the futures 
contracts.  Specifically, the effects of the short-run deviations can 
influence the effectiveness of the time-varying hedge ratio between the 
market pair of FCPO-CPO.  Besides, excluding them would result in 
model misspecification.  
 
Results from Table 6 reveal that there are statistically significant 
bidirectional spillover effects between the FCPO and the CPO markets at 
mean and volatility levels. The cross market terms from the conditional 
mean equation, fsλ  and sfλ are statistically significant at 1% level. The 
terms represent the impact of the CPO returns on the FCPO returns and 
vice-versa. It can be seen that magnitude of parameter

fsλ  (0.4585)  is 
greater than parameter sfλ  (0.2175). This indicates that the impact of 
FCPO is stronger on the CPO market than the other way around.  
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Table 6 
Bivariate EGARCH Models Estimations between FCPO and CPO Markets 

for the Whole Period 
 

 FCPO  CPO 
Mean 
Parameters 

 Mean Parameters  

0,fα  -0.000009468 
(-0.0538)

0,sα  -0.0000568 
(-0.3066) 

1, −tfα  0.4605 
(6.1991)***

1, −tsα  0.2765 
(5.2534)*** 

1, −tfsλ  0.4585 
(11.4694)*** 

1, −tsfλ  0.2175 
(5.7663)***  

1, −tfθ  -0.6174 
(-10.6717)***

1, −tsθ  -0.5908 
(-13.1004)***  

1, −tfγ  0.0302 
(3.0482)***  

1, −tsγ  0.0488 
(4.1479)*** 

Variance Parameters Variance Parameters  
0,fω  -0.7064 

(-9.7075)*** 
0,sω  -0.6711 

(-
13.3589)*** 

1, −tfα  0.2552 
(12.773 )***

1, −tsα  -0.1060 
(-7.5621)***  

1, −tfsα  0.3091 
(18.8850)***

1, −tsfα  -0.0697 
(-3.9579)*** 

1, −tfβ  0.8882 
(81.3343)***  

1, −tsβ  0.8888 
(118.8668)***  

1, −tfδ  -0.0825 
(-1.9882)  

1, −tsδ  -0.1414 
(-1.2199)  

1, −tfφ  -0.0111 
(-5.3346 )***

1, −tsφ  -0.0165 
(-10.6020)***  

fsρ  0.8728 
(268.9156)*** 

 

LL 8882.3100  
ARMAX(1,1)_EGARCHX(1,1)b  

 
bThe letter X indicates the inclusion of ECT terms in both the conditional mean and 
volatility. 
 
The volatility cross-market terms of FCPO ( fsα ) and CPO ( sfα ) are also 
significant. The negative sign of parameter fsα  (-0.0697) indicates that the 
volatility spillover effect from CPO to FCPO is marginally reduced. Once 
again, in absolute values, the impact of volatility spillover is stronger from 
FCPO to CPO markets than from CPO to FCPO markets, that is, four 
times the size of the estimated coefficients. 
 
The bidirectional volatility spillover effects between these two markets are 
consistent with the findings of Bhar (2001), Chan et al. (1991), Lin et al. 
(2002), Min and Najand (1999), Yakob (2004) and Yu (2000), among 
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others. The reciprocal transmission of volatility between markets indicates 
that instability in one market can influence the stability of another market. 
However, findings also indicate that the past shocks in FCPO futures 
significantly influence the CPO volatility, while the volatility spillovers from 
cash to futures are weaker. In other words, this supports the notion of 
most studies that information disseminates in the FCPO futures market 
first and then to its underlying cash market. Overall, the dominant role of 
FCPO futures in price discovery is supported in terms of the returns and 
volatility transmission process.  
 
With reference to the variance equation in Table 6, although the 
parameters measuring the asymmetric effects in both markets ( fδ  and sδ ) 
are negative, however they are not statistically significant. The t-statistics 
for futures and cash markets are -1.9882 and -1.2199 respectively.  This 
indicates that the conditional volatilities of markets studies response 
symmetrically to shocks transmitted into each other markets.  In short, the 
asymmetry is not presence in these markets. Since the leverage effect is 
not a plausible explanation for the asymmetric behavior of volatility in the 
futures markets (see Koutmos & Tucker, 1996), it is presumed that other 
factors such as structural changes could cause in the asymmetric effect.  
 
Residual based diagnostic tests show that the bivariate ARMA (1,1)-
EGARCH(1,1) model satisfactorily explains the interaction of the 
Malaysian futures markets with their respective underlying cash markets 
(Table 7).  The Ljung-Box statistics tests for market pair of FCPO-CPO 
indicate autocorrelations in both the standardized residuals and squared 
standardized residuals in both markets at 10% level of significance. Higher 
order ARMA(p,q)-EGARCH(p,q) models have been tried but do not 
improve the specifications diagnosis (see Kanas, 1998 and Tse, 1999). 
Hence caution should be taken when interpreting such results. The validity 
of the assumption of constant conditional correlations can be assessed by 
testing for serial correlation in the cross-product of the standardized 
residuals.  Engle’s first-order LM test for ARCH residuals found no 
evidence of time-varying volatility for FCPO and CPO data. This implies 
that the models are well-specified. 
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Table 7 
Diagnostic Tests on Standardized Residuals, Standardized Squared 

Residuals and Cross Standardized Residuals: Whole Period for EGARCH  
Models Estimations 

 
Residual – Market 1 FCPO(M1)-CPO(M2) 
ARCH(1) 0.4128 

(0.5205) 
( )11/σµΕ  -0.0056 

(0.8215) 
( )211/σµΕ  1.0105 

LB(20) for ( )11/σµΕ  28.7021 
(0.0521)* 

LB(20)2 for ( )211/σµΕ  31.4035 
(0.0258)* 

Residual – Market 2  

ARCH(1) 0.0923 
(0.7613) 

( )22/σµΕ  -0.0088 
(0.7287)             

( )222 /σµΕ  1.0344 

LB(20) for ( )22/σµΕ  18.1600 
(0.4452) 

LB(20)2 for ( )222 /σµΕ  30.7116 
(0.0311)* 

Cross Product  

LB(20) 29.2534 
(0.0454)* 

LB(20)2  18.4693 
(0.4252) 

 Notes: p-value in parentheses. Critical value for Ljung-Box test at   lag 20 is 37.56, 31.41 
and 28.41 at 1%, 5% and 10% level of significance respectively. M1 and M2 indicate 
market 1 and market 2 respectively. 
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6. Conclusion 
 
This paper examines the transmission of returns and volatilities 
information between Malaysian crude palm oil futures market and its 
respective underlying market as well as information transmission process 
at volatility level is asymmetric.  In essence, it attempts to identify whether 
this transmission process occurs at first moments, second moments or 
both. The bivariate ARMAX(p,q)_EGARCHX(p,q) model is employed in 
order to capture the asymmetric effects of volatility transmission. In 
relation to information transmission mechanism between the FCPO and its 
associated cash market, our results indicate that these two markets are 
related at both mean and volatility levels but the volatilities of these 
markets and their respective assets are not asymmetric.  Error correction 
terms have predictive power on the conditional mean and volatility of 
FCPO and CPO markets. Overall, the results are robust to diagnostic tests 
applied on the estimated models used. The findings of this study have 
important implications to investors and portfolio managers who are 
interested in developing effective trading and hedging strategies between 
these two markets and for regulators to formulate policy and implement 
control measures to enhance the integrity and stability of the Malaysian 
Crude Palm Oil futures market. 
 
 
References 
  
Akgiray, V. 1989. “Conditional heteroskedasticity in time series of stock 

returns: Evidence and forecast. Journal of Business”, 62, 55-80. 
 
Azizan, N. A., & Brookfield, D. 2002. “Futures market efficiency in 

Malaysia during the Asian crisis: An analysis of futures-based 
contagion”.Proceedings of the Malaysian Finance Association Fourth 
Annual Symposium. May 2002. 

 
Bank Negara Malaysia, 1990-2003. Bank Negara Annual Report, 1990 

2003. Kuala Lumpur: Bank Negara Malaysia. 
 
Baille, R. T. 1990. “Modelling the coherence in short-run nominal 

exchange rates: a multivariate generalized ARCH model”. The 
Review of Economics and Statistics, 72, 498 – 505.  

 
Baillie, R. T., & Bollerslev, T. 1990. “A multivariate generalized ARCH  

approach to modeling risk premia in forward foreign exchange rate 
markets”. Journal of International Money and Finance, 9, 309-324. 

 
Baur, D. 2003. “Testing for contagion-mean and volatility contagion”. 

Journal of Multinational Financial Management, 14, 405-422. 



Azizan, Ahmad & Shannon 70

 
Bekaert, G., & Harvey, C. R. 1995. “Time-varying world market  

integration”. Journal of Finance, 50, 403-446. 
 
Bekaert, G., & Harvey, C. R. 1997.  “Emerging equity market volatility”.  

Journal of Financial Economics, 43, 29-77. 
 
Berndt. E., Hall, B., & Hausman, J. 1974. “Estimation and inference in  

nonlinear structural models”.  Annals of Economics and Social  
Measurement, 3, 653-665. 

 
Bhar, R. 2001.  “Return and volatility dynamics in the spot and futures  

markets in Australia: An intervention analysis in a bivariate 
EGARCH-X  
framework”. Journal of Futures Markets, 21, 833-850. 

 
Black, F. 1976. “Studies of stock price volatility changes”, Proceedings of  

the American Statistical Association, Business and Economic 
Statistics 
Section, 177-258.  

 
Bollerslev,T. 1986. “Generalized autoregressive conditional  

Heteroskedasticity”. Journal of Econometrics, 31, 307-327. 
 
Bollerslev, T. 1987. “A conditional heteroskedastic time series model for  

speculative prices and rates of returns”, Review of Economics and  
Statistics, 542-589. 

 
Bollerslev, T., Chou. R. Y., & Kroner, K. F. 1992. “ARCH modeling in  

finance: A review of the theory and empirical evidence”. Journal of 
Econometrics, 52, 5-59. 

 
Bollerslev, T., & Wooldridge, J. M. 1992. “Quasi-maximum likelihood  

estimation and inference in dynamic models with time-varying 
covariances”, Econometric Reviews, 11, 143-222. 

 
Chan, K., Chan, K.C., & Karolyi, G. A. 1991. “Intraday volatility in the stock 

index and stock index futures market”. Review of Financial 
Studies,4, 657-684. 

 
Chan, K. 1992. “A further analysis of the lead-lag relationship between the 

cash markets and the index futures market”. Review of Financial 
Studies, 5, 123-152. 

 



Azizan, Ahmad & Shannon 71

Chatrah, A., & Song, F. 1998. “Information and volatility in futures and 
spot markets: The case of the Japanese Yen”. Journal of Futures 
Markets, 18, 201 -223. 

 
Choudhry, T. 1996. “Stock market volatility and the Crash of 1987: 

evidence from six emerging markets”. Journal of International Money 
and Finance, 15, 969-981. 

 
Christie, A. 1982. “The stochastic behaviour of common stock variances: 

values, leverage and interest rate effects”, Journal of Financial 
Economics, 10, 15-51. 

 
Deraman, N. 1997. “Relationship between the Kuala Lumpur Composite 

Index (KLCI) and the Kuala Lumpur Composite Index Futures 
(FKLI)”. Unpublished master thesis, Penang,: University Science 
Malaysia 

 
Dickey, D. A., & Fuller, W. A. 1981. “Likelihood ratio statistics for 

autoregressive time series with a unit root”. Econometrica, 49, 1057-
1072 

 
Doukas, A. F., & Rahman, S.  1987. “Unit roots tests”. Journal of Financial 

and Quantitative Analysis, 22, 101-108. 
 
Engle, R.F. 1982. “Autoregressive conditional heteroscedasticity with 

estimates of the variance of United Kingdom inflation”. 
Econometrica, 50, 987-100. 

 
Engle, R. F., & Granger, C. W. J., 1987. “Cointegration and error 

correction: Representation estimation and testing”. Econometrica, 
55, 251-276. 

 
Engle, R. F., Ito, T., & Lin, W. L. 1990. “Meteor showers or heat waves? 

Heteroskedastic intra-daily volatility in the foreign exchange market”. 
Econometrica, 58, 525-542. 

 
Engle, R. F., & Susmel, R. 1993. “Common volatility in international equity 

markets”. Journal of Business & Economic Statistics, 11, 167-176. 
 
Engle, R.  F., & Patton, A. J., 2001. “What good is a volatility model?” 

Quantitative Finance , 1, 237-245. 
 
Engle, R. F., Lilien, D. M., & Robins, R.P. 1987. “Estimating time varying 

risk premia in the term structure: The ARCH-M model”. 
Econometrica, 55, 391-407. 

 



Azizan, Ahmad & Shannon 72

Engle, R. F., & Ng, V. K. 1993.  ”Measuring and testing the impact of news 
on volatility”, Journal of Finance, 48, 1749-1778. 

 
Fama, E. F. 1970. “Efficient capital markets: A review of the theory and 

empirical work”. Journal of Finance, 25, 383-416. 
 
Fama, E. F., & MacBeth, J. D. 1973. “Risk, return and equilibrium: 

Empirical tests”. Journal of Political Economy, 81, 607-636. 
 
Fleming, J., Kirby, C., & Ostedick, B. 1998. “Information and volatility 

linkages in the stock , bond and money markets”. Journal of 
Financial Economics, 49, 111-137. 

 
Fortenbery, T. R., & Zapata, H. O. 1993.  “An examination of cointegration 

relations between futures and local grain markets”, Journal of 
Futures Markets,13, 921-932. 

 
Fung. K., & Zurbruegg, R. 2000. “Pacific Rim futures markets and their 

intertemporal relationships”. Advances in Pacific Basin Financial 
Markets, 6, 197-220. 

 
Fung, H. G., Leung, W. K., & Xu, X. E. 2001. “Information role of US 

futures trading in a global financial market”. Journal of futures 
markets, 21, 1071-1020. 

 
Garbade, K. D., & Silber, W. L. 1983.  “Price movement and cash 

discovery in futures and cash market”. Review of Economics and 
Statistics, 65, 289-297. 

 
Gujarati, D.N. 2003. Basic econometrics, 4th Edition, McGraw Hill, New 

York. 
 
Hassan, T., Mohamad, S., & Nassir, A. 2001. “Learning Process of a New 

and Old Futures Market in the Case of Malaysia”. Proceedings of the 
Malaysian Finance Associaton Third Annual Symposium.26 May 
2001, Islamic International University.  

 
Hahm, S-M. 2003. “Transmission of stock returns and volatility: The case 

of Korea”. Unpublished paper. KDI School of Public Policy and 
Management and Korea Development Institute. 

 
Hamao, Y., Masulis, R. W., & Ng, V. 1990.  “Correlations in price changes 

and volatility across international stock markets”. Review of Financial 
Studies, 3, 281-307. 

 



Azizan, Ahmad & Shannon 73

Herbst, A. F., Mc Cormack, J. P., & West, E. N. 1987. “Investigation of a 
lead-lag relationship between spot stock indices and their futures 
contracts”. Journal of Futures Market. 7, 373-381. 

 
Ibrahim, A. J., Othman, K., & Bacha, O. I. 1999. “Issues in stock index 

futures introduction and trading: Evidence from the Malaysian index 
futures market”. Capital Market Review, 7, 1-46. 

 
Ihara, Y., Kato, K., & Tokuinga, T. 1996. “Intraday return dynamics 

between the cash and futures markets in Japan”. Journal of Futures 
Markets, 16, 147-162. 

 
Isa, Z. 2001. “Gelagat kemeruapan pulangan saham di Bursa Saham 

Kuala Lumpur”. [Volatility behaviour of stock returns in Kuala Lumpur 
Stock Exchange]. Unpublished doctoral dissertation. Universiti 
Kebangsaan Malaysia, Malaysia 

 
Isa, Z. 2002. “The second moment relationship of interest rates changes 

and stock returns: An empirical investigation of Malaysian financial 
firms”. Proceedings of the Malaysian Finance Association Fourth 
Annual Symposium. 

 
Johansen, S. 1988. “Statistical analysis of cointegration vectors”. Journal 

of  Economic Dynamics and Control, 12, 231-254. 
 
Johansen, S., & Juselius, K. 1990. “Maximum likelihood estimation and 

inference on cointegration with applications to the demand for 
money”.  Oxford Bulletin of Economics and Statistics, 52, 169-210. 

 
Kawaller, I. G., Koch, P. D. & Koch, T. W. 1987. “The temporal price 

relationship between S&P futures and the S&P Futures Index”. 
Journal of Finance, 42, 1309-1329. 

 
Khoury, N. T., & Yourougon, P. 1991. “The informational content of the 

basis: evidence from Canadian Barley, Oats and Canola futures 
markets”. Journal of Futures Markets, 11, 69-80. 

 
Knight. J., & Satchell, S. 1999. “Volatility modeling in finance”.  B.A. 

Abdurrahman (Ed.) Forecasting volatility in the financial markets. 
Oxford, Butterworth-Heinemann. 1-46 

 
Koutmos, G. 1996.  “Modeling the dynamics interdependence of major 

European stock markets”. Journal of Business, Finance and 
Accounting, 23, 975-988. 

  



Azizan, Ahmad & Shannon 74

Koutmos, G.  1998. “Asymmetrics in the conditional mean and the 
conditional variance: Evidence from nine stock markets”. Journal of 
Economics and Business, 50, 277-290. 

 
Koutmos, G.  1999. “Asymmetric price and volatility adjustments in 

emerging Asian stock markets”. Journal of Business Finance and 
Accounting, 26, 83-101. 

 
Koutmos, G., & Booth, G. G. 1995. “Asymmetric volatility transmission in 

international stock markets”. Journal of International Money and 
Finance, 14, 747-762. 

 
Koutmos, G., & Saidi, R. 1995.  “The leverage effect in individual stocks 

and the debt to equity ratio”.  Journal of Business Finance & 
Accounting, 22, 1063-1075. 

 
Koutmos, G., & Tucker, M. 1996. “Temporal relationship and dynamic 

interactions between spot and future stock markets”.  Journal of 
Futures Markets, 16, 55-69. 

 
Lamoureux, C G., & Lastrapes, W. D. 1990a. “Persistence in variance, 

structural change and the GARCH model”, Journal of Business and 
Economic Statistics, 8, 225-259. 

 
Lamoureux, C G., &  Lastrapes, W. D. 1990b. “Heteroskedasticity in stock 

return data volume versus GARCH effects”. Journal of Finance, 45: 
221-229.  

 
Lee, T. H. 1994. “Spread and volatility in spot and forward exchanges”. 

Journal of International Money and Finance, 13, 375-383. 
 
Lin, C.C., Chen, S-Y., Hwang, D-Y., & Lin, C. F. 2002. “Does index futures 

dominate index spot? Evidence from Taiwan Market”. Review of  
Pacific Basin Financial Markets and Policies, 5, 255-275. 

 
Lin, W., Engle, R. F., & Ito, T. 1994. “Do bulls and bears move across 

borders? International transmission of stock returns and volatility”.  
Review of Financial Studies, 7, 507-538. 

 
Liu, Y. A., & Pan, M-S. 1997. “Mean and Volatility Spillover Effects in the 

U.S.  and Pacific-Basin Stock Markets”. Multinational Finance 
Journal 1, 47-62.  

 
Liu, Y.A., Pan, M-S., & Shieh, J. C. P. 1998. “International transmission of 

stock price movements:  Evidence from the U.S. and Five Asian-
Pacific  Markets”. Journal of Economics and Finance 22, 56-69.  



Azizan, Ahmad & Shannon 75

 
Lo, A. W., & MacKinley, A. C. 1988. “Stock market prices do not follow 

random walks”. Review of Financial Studies, 1, 41-66. 
 
Mat Nor, F., Yakob, N. A., &  Isa, Z., 1999. “ARCH and GARCH based 

tests on the Malaysian stock market, interest rate and exchange rate 
before and during the currency turmoil”. Capital Markets Review, 7, 
87-99. 

 
McKenzie, M. D. 1999. Research design issues in time-series modeling of 

financial market volatility. McGraw-Hill. Sydney. 
 
Meese, R. A., & Singleton, J. J. 1982. “On unit roots and the empirical 

modeling of exchange rates”. Journal of Finance, 37, 1029-1035. 
  
Min, J. H., & Najand, M.  1999. “A further investigation of the lead-lag 

relationship between the spot market and stock index futures: Early 
evidence from Korea”. Journal of Futures Markets, 19, 217-232. 

 
Nelson, D. B. 1990. “ARCH models as diffusions approximations”, Journal 

of Econometrics, 45, 7-38. 
 
Nelson, D. B. 1991. “Conditional heteroskedasticity in asset returns: A 

new approach”. Econometrica, 59, 347-417. 
 
Ng. A. 2000. “Volatility spillover effects from Japan and the US to the 

Pacific-Basin”. Journal of International Money and Finance, 19, 207-
233. 

 
Niarchos, N.,Tse, Y., Wu, C. & Young, A. 1999. “International transmission 

of information: A study of the relationship between the US and Greek 
stock markets”. Multinational Finance Journal, 3, 19-40. 

 
Ollermann, C. M., & Farris, P. L. 1985. “Futures or cash: which market 

leads live beef cattle price?” Journal of Futures Markets, 5, 529-538. 
 
Phillips, P., & Perron, P. 1988. “Testing for unit root in time series 

regression”. Biometrika, 75, 335-346. 
 
Pizzi, M., Economopoulos, A. J., & O’Neil, H. M. 1998. “An examination of 

the relationship between stock index cash and futures markets: A 
cointegration approach”.  Journal of Futures Markets, 18, 297-305. 

 
Rahman, N. M. N. & Shafie, A. G. 1999. “Efficiency test of Malaysian 

Crude Palm Oil Futures market”. Paper presented at the Third Asian 



Azizan, Ahmad & Shannon 76

Academy of Management Conference, 16-17 July 1999, Kuala 
Terengganu. 

 
Rockinger, M., & Urga, G. 2001. “A time-varying parameter model to test 

for predictability and integration in the stock markets of transition 
economies”.  Journal of Business and Economic Statistics, 19, 73-
84. 

 
Ross, Stephen A. 1989. “Information and Volatility: The No-Arbitrate 

Martingale Approach to Timing and Resolution Irrelevancy”. Journal 
of Finance 44: 1-17. 

 
Sim, A.B., & Zurbreugg, R. 1999. “Inter-temporal volatility and price 

interactions between Australian and Japanese spot and futures 
stock index markets”. Journal of Futures Markets.19, 523-540. 

 
Stoll, H., & Whaley, R. 1990. “The dynamics of stock index and stock 

index futures returns”.  Journal of Financial and Quantitative 
Analysis, 25, 441-468. 

 
Studenmund, A. H. 2000. Using econometrics: A practical guide, 4th 

edition, Addison Wesley, Longman, New York. 
 
Susmel, R., & Engle, R. F. 1994. “Hourly volatility spillovers between 

international equity markets”. Journal of International Money and 
Finance, 13, 3-25. 

 
Tang, K. M., & Gannon, G. 1997. “Modelling volatility in the Malaysian 

stock market”. A paper presented at the 4th Asia Pacific Finance 
Association Conference, July 14th -16th, 1997. Kuala Lumpur, 
Malaysia. 

 
Tazli, N. 2001. “Empirical test on mispricing and market efficiency in the 

commodity futures markets”. Unpublished master thesis, Penang,: 
University Science Malaysia. 

 
Theodossious, P., Kahya. E., Koutmos, G., & Christofi, A. 1997. “Volatility 

reversion and correlation structure of returns in major international 
markets”. Financial Review 32, 205-224.  

 
Theodossious, P., & Lee, U. 1993. “Mean and volatility spillovers across 

major national stock markets: Further empirical evidence”, Journal of 
Financial Research, 16, 337-350.  

 
Tse, Y. 1999. “Price discovery and volatility spillovers in the DJIA index 

and futures markets”. Journal of Futures Market, 19, 911-930. 



Azizan, Ahmad & Shannon 77

 
Wang, S.S., & Firth, M. 2004. “Do bears and bulls swim across oceans? 

Market information transmission between greater China and the rest 
of the world”. International Financial Markets, Institutions and 
Money, 14, 235-254. 

 
Wong, H. S., & Meera, A. K. 2001. “Lead-lag relationship between stock 

index and the spot in an emerging market. A test of efficiency of the 
Malaysian market in the periods before and during economic crisis 
using second moments.” (On-line) 
http://www.econs.ecel.uwa.edu.au/economics.econ.econ.conf/meera
.pdf (25 April, 2003). 

 
Yakob, N. A. 2004. “Kesan pimpin-lengah antara pasaran niagaan ke 

depan indeks saham dengan pasaran saham di Malaysia”. [Effect of 
lead-lag between stock index futures and stock index in Malaysia]. 
Unpublished doctoral dissertation, Universiti Kebangsaan Malaysia, 
Malaysia. 

 
Yu, S. W. 2000. “Intertemporal dynamics interaction between spot and 

futures markets in Japan”. Advances in Pacific Basin Financial 
Markets, 6, 255-265. 

 
Zakoian, J. M. 1994. “Threshold Heteroskedatic models:” Journal of 

Economic Dynamics and Control, 18, 931-955. 
 
 


