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ABSTRACT 

  The purposes of this dissertation are: to estimate univariate and multivariate 

conditional volatility models and volatility spillovers models for different crude oil  

returns, namely spot, forward and futures returns, within and across different markets, 

namely Brent, WTI, Dubai and Tapis, and to examine volatility spillovers between 

crude oil futures returns and oil company stock returns for the major oil companies. A 

wide range of conditional volatility models and conditional correlation models had 

been used to estimate and forecast volatility and volatility spillovers with symmetric 

and asymmetric effect, and conditional correlations in crude oil price returns.  

  The empirical results show that the univarite ARCH and GARCH components 

for all returns in the ARMA-GARCH models are statistical significant. However, in 
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the case of ARMA-GJR models, only the GARCH estimates in all cases were 

statistically significant, but not all of ARCH and the asymmetric effect estimates were 

statistical significant. Using the CCC model, the estimated CCC across the 

conditional volatilities of returns within same markets are statistical significant and 

high, but for across different markets, though the estimated CCC are significant, there 

range from low to high. 

The estimates of VARMA-GARCH and VARMA-AGARCH models present 

the evidences of significant dependence and interdependence in the conditional 

volatilities across returns within and across markets. The estimates of asymmetric 

volatility spillover effects for negative and positive shocks on conditional variance 

suggest that VARMA-AGARCH is superior to the VARMA-GARCH model. In 

addition, using rolling window technique to forecast the 1-day ahead conditional 

correlations, the forecasted conditional correlations between pairs of crude oil returns 

are significant variability, and have both positive and negative trends.

The results of the CCC, VARMA-GARCH and VARMA-AGARCH models 

to test volatility spillover effects and asymmetric volatility spillover effects between 

WTI crude oil futures returns and oil company stock returns show that the estimated 

CCC are very low. Surprisingly, the VARMA-GARCH and VARMA-AGARCH 

results show that there were no spillover effects between any pair of returns series. 

Finally, the estimated of the two DCC parameters are statistically significant, which 

makes it clear that the assumption of constant conditional correlation is not supported 

empirically. 


