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Overview

The risk premia in the crude oil futures prices is crucial to understanding the crude oil futures market. Keynes (1930) suggested the risk premium in the futures prices could come from the compensation to the arbitrageurs who take the risk and assist with the commercial hedging. This view relates risk premia to the difference between the futures price and the expected future spot price. This paper adopts Jin (2015)’s unobserved component model in line with this view to estimate the risk premia in the crude oil futures prices, and examines the relationship between the risk premia and explanatory variables including oil-only factors such as the spot price, variance, skewness and kurtosis and non-oil economic factors. 
Methods
This paper employs a futures-based unobserved component model for oil prices to estimate the risk premia in the crude oil futures prices (see Jin (2015)). In specific, in the model spot price is decomposed into long-term and short-term components, while the futures price is decomposed into expected future spot price and risk premium. This structure allows us to utilize the spot price and the whole futures cuve to estimate the expected spot price and the risk premium in the futures price. Risk premia for different maturities are estimated and analyzed. OLS regressions of the risk premia on explanatory variables are carried out to study the relationship between them. 
Results

Preliminary results of  risk premia is consistent with recent literature. Even without splitting the sample period into two as in Hamilton and Wu (2014), the estimated risk premia show similar pattern: before early 2000s, the risk premia reflect large and more stable on average compensation to the long position compared to late 2000s and after. In our  results, however the very end of the sample period (2014) sees a larger compensation to the long position again since the sample period is longer than in Hamilton and Wu (2014). Also, the risk premia tend to be larger in absolute term and more volatile as the maturity increases, despite that futures prices tend to be less volatile with longer maturity. The maturity effects might be due to the fact that for shorter maturities, bank credits are more available (see Satish and Stefan (2015)). While Hamilton and Wu (2014) suggest the significant changes around early 2000s can be attributed to the commodity-index funds boom, other features from our results suggest that non-oil economic factors like interest rate risk might be important for longer-maturity contracts risk premia.
Conclusions

The results document significant changes in the crude oil futures risk premia in mid-2000 and recently. While the changes in early 2000s coincide with the influx of capital in the commodity-index funds and commodity financialization in general, the patterns of risk premia across different maturies suggest several oil and non-oil economic factors could be contributing to the changes.
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