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OIL PRICE SPIKES AND CRASHES – HOW DOES RECENT HISTORY FIT WITH SOME POPULAR MODELING APPROACHES?
Christoph Weber, Chair for Management Sciences and Energy Economics, University Duisburg-Essen, +49 201 183 2966, Christoph.weber@uni-duisburg-essen.de
Overview
Oil prices have spiked in 2008 sharply, increasing by more than 50 % between the beginning of the year and July, just to collapse even more dramatically in the second half of the year. But this has been just the last episode in an increasingly volatile and unpredictable course which had started at about 15 $/bl just 10 years ago. In this paper different schools of thought and modeling approaches are reviewed in order to assess their possible contribution to explaining this unprecedented market-driven oil-price shock. 
Methods
The analysis starts with the classical Hotelling (1931) model with backstop technology and assesses to what extent increases in the perceived cost of backstop technologies and/or resource availability may contribute to changes in current price levels. Then the contributions of finance-style models like the two-factor model of Gibson and Schwartz (1990) are reviewed, considering notably their rooting in the efficient-market paradigm. As an alternative, commodity price models rooted in behavioural finance like the model of He and Westerhoff (2005) are considered. Finally also the construction of a model emphasing the impact of time-to-build in the vein of the real-business-cycle model pioneered by Kydland and Prescott (1982) is proposed. 
Results
Obviously none of the models provides on its own a satisfactory explanation of the recent turmoil observed on world oil markets. Yet in all modeling settings cyclical, trending and mean-reverting behavior may be observed. 

In the Hotelling framework this arises naturally as a consequence of new information on available resources, perceived cost of backstop technologies or expected consumption growth. However the speed and size of price changes observed in recent years is hardly in line with the assumption of changing expectations in underlying fundamentals.

The multi-factor finance models such as Gibson-Schwartz (1990), rooted in the efficient market paradigm, do not focus on fundamental explanations to price changes but rather provide a convenient way of modeling the stochastics of price dynamics. They perform reasonably well in modeling the medium term price uncertainty including ups and downs, yet the price dynamics observed over the last decade are extremely unlikely under the assumptions of these models.

Behavioural finance models like the one of He and Westerhoff release some of the very restrictive a priori assumptions of the finance-type commodity price models discussed previously. They are correspondingly able to describe cycles and crashes. Yet they are rather capable to explain stylized short term facts than longer term evolutions of commodity prices.

Finally unanticipated (demand) shocks and time-to-build have been cited widely in the early days of the oil price rally as explanatory factors. This is brought here into a formal model following the concepts Kydland and Prescott developed to describe business cycles. Yet the rapid collapse of prices and also the supply-and-demand balances observed during the rise, indicate that this is certainly an interesting approach, but does probably not capture all the features of the observed price changes.
Conclusions

The recent rise and collapse of world oil market prices provides new and interesting challenges to the modeling community. Obviously stylized simple models are not sufficient to fully describe the observed complex dynamics. A pragmatic combination of the different approaches may be best suited to provide decision makers insights into the possible future price dynamics of oil and other energy markets.
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