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Global Pool Hypothesis

• Adleman (1984)
“The world oil market, like the world ocean, is one great pool.”

• Large price differentials between crude streams have been observed 
recently.

• Dar (2019)
• post-2010, the two markets [WTI, Brent] have been witnessing growing divergence, 

providing evidence that the two markets have moved toward ‘regionalization’.
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Global Pool Hypothesis

• Adleman (1984)
“The world oil market, like the world ocean, is one great pool.”

• Large price differentials between crude streams have been observed 
recently.

• Dar (2019)
• post-2010, the two markets [WTI, Brent] have been witnessing growing divergence, 

providing evidence that two markets have regionalized.

Can we quantify the relationship between the crude oil streams, specifically 
within the North American complex?



Literature Review

• Global Pool Hypothesis 
• Adleman (1984), Ewing and Harter (2000), Hammoudeh et al (2008), 

Fattouh (2010), Wilmot (2013), Dar (2019)

• Discontinous stochastic processes
• Askari and Krichene (2008), Lee et al (2010), Wilmot and Mason (2013); 

Postali and Pichetti (2006) 

• Volatility 
• Bollerslev (1986), Pindyck, R. (2004), Efimova and Serletis (2014)



Methodology 
• Utilizing the autoregressive Jump Intensity (ARJI) model of  

Chan and Maheu (2002) 

• The conditional jump size is given as 
• And the number of jumps arriving between t – 1 and t,  is 

described by the discrete counting process, nt

• And this process is distributed as a Poisson random variable, 
described by the jump intensity  
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Methodology cont’d

• The process that describes the evolution of the conditional jump 
intensity must be specified.

• As in Chan and Maheu (2002), an AR(1) process describes the 
evolution of       such as:
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Methodology cont’d
• The time series values of       are obtained, and a GARCH model is 

constructed. 
• Univariate Model

and
• where
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Methodology cont’d
• Bollerslev (1990) specifies a multivariate GARCH model that has a 

constant conditional correlations (CCC), with conditional 
covariance matrix

• For example, in the bivariate case  

t t tH D D= Γ



Data
The benchmark WTI
series along with a 
mix of secondary 
blends, across density
and Sulphur content



Crude Oil Blends (EIA)



Results: Stationarity



Results: Jump Diffusion Process (ARJI)



Results: GARCH(1,1) Process for t̂λ



Results: Multivariate GARCH model; CCC



Implications of Multivariate GARCH model

• The ARJI models fits the data well.
• Jumps are statistically important in the crude oil markets

• Time varying volatility found in the       series.

• Based on the results of the CCC estimates, there appears to be a 
significant  degree of correlation among the contemporaneous 
shocks to the jump intensities,  in the series under study. 

t̂λ



Future Work
• The CCC garch assumption of time invariant conditional 

correlation matrix is restrictive. 
• Dynamic conditional correlation (DCC) model, BEKK specification 

• Structural breaks
• The shale oil revolution, experienced in the US, could plausibility be 

responsible for a break in the models or relationships. 

• Breadth of coverage
• Bakken prices, Canadian prices, other regional prices
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