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Overview
World oil prices always garner considerable attention among economists, traders, politicians, and the general public. When these prices are characterized by large fluctuations in a short period of time, interest increases.  Words like “shock” and “crisis” become synonymous with oil.  Since the second half of the 20th century the number of price fluctuations (and the factors hypothesized and/or tested as influential) is not trivial, nor are the variety of factors that have contributed, or have been hypothesized to contribute to these fluctuations.  Examples include, global and/or regional conflicts (including the 1973 Yom Kippur Water and resulting oil embargo; the Iranian Revolution in 1979, the Iran/Iraq War in 1980, the first Gulf War in 1990, 9/11 in 2001, or the second Gulf War in 2002); political response or actions (the U.S. price controls of 1974 or the 2000 U.S. Commodity Futures Modernization Act); OPEC actions (the 1999 quota changes in response to the Asia debt crisis or production cuts in 2000); or recessions.
Add to these, changes in demand as economies grow or contract, technological changes, or changes in the mechanics of the market (e.g., the opening of the NYMEX oil futures market in 1982) and there is the potential for a fluid market with significant change and volatility over time.  Since 2000, the WTI spot price has ranged between about $19 per barrel and $140 per barrel.  From 2007 through early 2009, prices experienced some of the largest fluctuations and sustained highs that have been recorded since the inception of the industry in the early 1860’s.  Between June 2014 and February 2015, WTI prices declined by half and remain low.
What’s driving the market? Changes in supply and/or demand?  Market power?  World events?  Speculation? Certainly, there are no shortages of factors that may contribute.  In this paper, we develop a theoretical model for oil price, based on the individual components in the market.  We then econometrically estimate the model to determine the significance of factors.
Methods

We build on this existing literature by considering various aspects of the market and factors considered in the extant literature (e.g., Hamilton 2009a,b; Dvir and Rogoff 2009; Kilian 2008, 2009). We depart from this literature by building a theoretical model of agents in a crude oil market for the sectors of primary production, consumption, storage, and futures.  From these inter-related models utilizing WTI crude spot prices, we compare three specifications: competitive market, competitive market with storage, and competitive market with storage and financial market impacts.  Systems of equations are econometrically estimated that include at least a subset of the following:
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is inventory, b is a vector of economic conditions, and g is a vector of shocks and events;
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where S is speculative activity.  The relationships in (3)

] are estimated using GMM. 
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 into the system, Model 3, to allow for the endogenous incorporation of the futures market.  Models 2 [(2)

, Model 2, provides the basis for a storage model, where the inverse supply model is endogenously estimated with the demand equation.  While aspects of the futures market are included in Model 2, a WTI futures price is excluded.  Finally, we incorporate (1)

 and (1)

, Model 1, the model provides a restricted competitive market model.  Forming a system of equations with (3)

 provide the basis for our econometric model.  Considering only (2)

, and (1)

 , 
In order to perform the econometric estimations, we need a data set that spans an adequate time horizon, at an appropriate time scale, with an adequate number of variables and instruments.  To accomplish this, we collect weekly data from 1986 to 2014 from a variety of sources. 
Results
We find that the competitive market model is not consistent with the observed market prices. The results for the storage model are consistent with economic theory, as is the storage/futures model.  While the storage/futures model results are not inconsistent with the efficient market hypothesis, there is evidence of a permanent structural shift coinciding with the enactment of the 2000 Commodity Futures Modernization Act. This shift indicates, all else equal, higher futures prices and higher spot prices, as well as higher volatility in these prices.  Statistically significant factors include storage and the number of open contracts in the futures market. 
Conclusions
We develop a theoretical model that provides the incentives of various agents in the crude oil market.  Through this model we show how the use of storage can impact the spot market, as well as how the futures market can impact the spot market, depending on the motive of the agents in the futures market.  From this model, we develop a series of econometric results under different market assumptions and restrictions.  Our preliminary results suggest the relationship between spot price, storage and the futures market is complicated.  Further these preliminary results suggest that modelling oil prices without considering all aspects of this network industry is incomplete. In addition, structural changes in the market, for example, the 2001 CFMA induced financial regulatory changes, can significantly impact the market.  In the case of the CFMA, it provided a pathway that may have not only resulted in higher oil prices, on average, but also in increased price volatility in the market. 
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