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Overview	
We examine the relationship between the oil market and global aggregate demand in different oil crisis periods, using the new index for global aggregate demand that Kilian (2009) introduced.  Because of the importance of the second oil crisis, we first concentrate on the sub-sample period of the second oil crisis and the subsequent decade.  When we apply the Kilian’s structural vector autoregressive (SVAR) model to this subsample, we encounter an empirical puzzle: we obtain a statistically significant negative effect of a positive aggregate demand shock on oil production even though Kilian’s result for the full sample for his study shows statistically insignificant effect. A solution to this puzzle is the main finding of this paper: when we add coal and natural gas prices to Kilian’s SVAR system, we have a statistically significant positive effect. 
There are two reasons why we add the prices of coal and natural gas: first, coal, natural gas, and oil constitute a large portion of world energy consumption and we expect important interactions of these three markets. Second, there were important policy changes for coal and natural gas market just before and during the sub-sample period. As long as the effects of these changes affect the oil demand and supply through changes in prices of coal and natural gas, it is enough to add the prices of coal and natural gas to the Kilian’s SVAR model in order to analyze the effect of the global aggregate demand shock on oil production.
The paper is organized as follows: After introduction, in the second section, we have a review of the literature. The structural VAR frameworks and the identification of our models are given in next section. Section four reports the empirical results which contain the results of Kilian’s model and the results of our new model as puzzle’s solution. Meanwhile we test the robustness of our key solution at the end of this section. Finally, section five provides the concluding remarks.  
Methods
Three-variable and five-variable structural autoregressive models
Results
First, oil, coal, and natural gas markets interact with each other as responses to global aggregate demand shocks, and ignoring these interactions can result in misleading results for the relationship between the oil market and global aggregate demand.
Second, a positive global aggregate demand shock increase the oil production with a delay.	
Third, global aggregate demand shocks have significant effects on the prices of oil, coal, and natural gas.
Conclusions
Kilian (2009) illustrates that a positive global aggregate demand shock has insignificant effect on the oil production and positive significant effect on the price of oil. In his paper, he introduced a new index to measure the global aggregate demand and determine its shocks .In this paper, we examine this relationship via Kilian’s SVAR system and his data which find a puzzle: a positive global aggregate demand shock has negative significant effect on oil production. To solve the puzzle, we pay attention to the high interactions of oil, coal and natural gas markets, and include the prices of coal and natural gas to Kilian’s SVAR model. The results of our five-variable SVAR model show positive aggregate demand shock has positive significant effect on oil production. Thus, adding coal and natural gas prices solve our puzzle.
Our empirical results suggest the following interpretation. Partly as a result of policy changes for coal and natural gas mentioned above, both prices and production amounts of coal and natural gas tended to increase during the second oil shock and the subsequent decade. Because of the substitutability of oil, coal, and natural gas especially in the short–run due to labor input substitutability, these policy changes caused the oil supply curve to shift to the left. When these effects are ignored in Kilian’s SVAR model, it misinterpreted such a shift as a negative effect of aggregate demand shock on the oil production during this period. Our results suggest that oil, coal, and natural gas prices interact with each other as responses to aggregate demand shocks, and ignoring these interactions can result in misleading results for the relationship between the oil market and global aggregate demand.
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