
   
 

Overview 
This research proposes a method to estimate the functional efficiency of energy futures markets in terms of 

social welfare and analyses the variables that explain its variation. In this paper the functional efficiency of energy 
futures markets is assessed estimating the social loss derived from allocation errors that are committed when the 
prices of futures contracts are used as estimators for prices in the physical markets. Therefore, the social welfare 
associated with the presence of energy futures markets can be measured using a social loss (SL) statistic. The higher 
the SL statistic the worse the functional efficiency of the market. Considering that this resource misallocation could 
be closely related to the type and quantity of participants in each market, we evaluate how the SL statistic changes 
during the study period are related to the changes in the open interest of speculators, commercials and small 
commercials. 

Methods 
The basis of the model used in this paper was developed by Stein (1986). This basic model is explained in the 

first section. Second, we develop the theoretical and empirical indicators for the quantitative estimation of social 
welfare loss in futures markets. Third, we present the empirical results of the SL statistic for WTI crude oil, heating 
oil and natural gas contracts traded in the New York Mercantile Exchange (Nymex), for eight maturities with data 
from April 1992 through December 2012. Then we present the determinants which explain variations in the 
functional efficiency of energy futures markets, and finally, our concluding remarks. 

From the equation ܧܵܯሺ݇ሻ ൌ
ଵ

௡
∑ ሾ݈݊݌ሺݐ ൅ ݇ሻ െ ሻሿଶ௡ݐ௧ା௞ሺݍ݈݊
௧ୀଵ , we can obtain the SL statistic for the 

estimation of social welfare loss: ܵܮሺ݇ሻ ൌ
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. Since the empirical approximation to SL(k) includes squared 

terms, the absolute differences between the values of the statistic are exaggerated and the informative content of the 
computed mean of forecast deviations is reduced. Following the method applied by Ma (1989) in his efficiency 
contrasts, the squared root of the mean squared error can be used as an alternative, so that the SL is calculated as 

ሺ݇ሻܮܵ ൌ ோெௌாሺ௞ሻ

ோெௌாሺଵሻ
. 

After finding the results of the SL, we aim to study the determinats of its variations. For each market and 
period, the dependent variable was the SL(k). The independent variables were the open interest and its components 
according to the break-down data published by the CFTC (long and short positions held by large and small 
commercial entities and spectulators) and a measure of the volatility of the underlying commodity spot price.  

Results 
SL k=2 k=3 k=4 k=5 k=6 k=7 k=8 

Heating oil   
Total 1.19 1.42 1.63 1.84 2.03 2.17 2.31 

1992-1996 1.12 1.29 1.44 1.59 1.75 1.90 2.08 
1997-2006 1.14 1.30 1.38 1.44 1.48 1.50 1.52 
2007-2012 1.37 1.78 2.18 2.55 2.85 3.04 3.16 

Natural gas   
Total 1.32 1.50 1.67 1.82 1.93 2.02 2.13 

1992-1996 1.27 1.41 1.43 1.45 1.49 1.51 1.53 
1997-2006 1.34 1.48 1.65 1.77 1.83 1.91 2.01 
2007-2012 1.36 1.64 1.97 2.27 2.49 2.68 2.87 

WTI crude oil   
Total 1.62 2.07 2.47 2.80 3.08 3.31 3.46 

1992-1996 1.64 2.13 2.37 2.57 2.68 2.71 2.75 
1997-2006 1.58 1.94 2.25 2.54 2.85 3.16 3.41 
2007-2012 1.66 2.21 2.73 3.13 3.42 3.61 3.70 
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Conclusions 
For almost every year as well as for the whole period 1992-2012, SL statistic values increased for every product 

with the distance to contract maturity, showing as expected that futures prices see their capacity for prediction 
reduced when k increases. However, SL values corresponding to natural gas and heating oil contracts increase less 
markedly with the distance to maturity than those of WTI crude oil futures. More specifically, for the whole period, 
the SL values of natural gas increased the least (slightly over 61% for values of k between 2 and 8) and those of 
WTI the most (almost 113% for the same maturities). 

Natural gas and heating oil were the futures contracts which, on average, showed less social loss in terms of 
welfare, i.e. presented a lower value of the statistic SL. WTI future contrats presented the worst SL values of the 
three markets, showing the highest social loss in terms of welfare. 

Heating oil futures contracts presented the lowest values of the SL statistic (less social welfare loss), while WTI 
futures presented the greatest for all maturities, during the period studied. However, the ranking varies somewhat as 
k increases. Significantly, the futures contracts whose associated SL values increased most with the time to maturity 
are usually those that fare worse when considering the absolute SL values and vice versa. 
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