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Overview 

During 2004-2016, the market for crude oil had shown a dramatic price fluctuation which cannot 

be sufficiently explained by only supply and demand analysis. For instance, speculation in the futures 

market became the other plausible factor which contributes to the volatility of oil price changes. In this 

paper, we propose the non-commercial traders’ net long position of light sweet crude oil in NYMEX as 

the proxy to capture the speculative behavior in the futures market and employ a Sign Restricted 

SFAVAR model to evaluate the effect of speculation on oil price changes. The conclusion implies that 

taking speculation into account in the analysis of oil price changes is pertinent and will benefit the 

forecast of oil price. 

Method 

In this paper, we employ a Sign Restricted SFAVAR (Structural Factor Augmented Vector 

Autoregression) model to study the effect of speculation on crude oil price. This model is modified 

from Juvenal & Petrella (2014) with a technique employed by Belviso & Milani (2006). The model’s 

setting is: 

Xt = b0 + 𝜑0Dt +𝜑1Xt-1+𝜑2Xt-2+ … +𝜑pXt-p + S𝑄𝐺
𝑇wt 

where Xt are variables and structural common factors interested, S is the Cholesky 

decomposition of reduced-form error’s variance-covariance matrix, 𝑄𝐺  is generalized Givens rotation 

matrix, and wt = 𝑄𝐺𝑧𝑡 represents a new set of standardized structural shocks that are also orthogonal. 

This model is also featured with: 

1. Instead of using oil inventory as speculative demand (Kilian & Murphy, 2014; Kilian & Lee, 

2014), we employ the net non-commercial long position of light sweet crude oil in NYMEX 

as the proxy to capture the speculative behavior in the futures market, which may be more 

consistent with ordinary people’s recognition.  

2. With the help of the dynamic factor analysis, three information-rich demand-side factors are 

extracted from 128 pre-categorized global and G7 economic variables: (1) real economic 

activity factor, (2) inflation factor, and (3) monetary & financial factor. Besides, we use 

crude oil production and oil inventory to represent supply-side driving forces.  

3. The “Sign Restriction” approach is also applied to identify economically meaningful sign 

restrictions on the impulse response function of SFAVAR model. 

Results 

The results have shown that (1) speculation had instantaneously and accumulatively positive 

impact on the crude oil price changes; (2) the change of inventory has an immediately negative impact 

on oil price change, while a negative accumulative impact of oil production change appears in the latter 

periods; (3) the shocks from demand-side factors have positive cumulative impacts on oil price in 

general and last for 6-12 months. We also found that the evolution of oil price in the past decade was 

determined by the changes of different factors in different time and speculation in the futures market 

had a significant contribution to oil price during 2004-2007, 2011-2013, and 2015-2016.  

Conclusion 

The objective of this paper is to examine the effect of speculative behavior in the oil futures 

market as well as other factors on the price of crude oil from January 2004 to June 2016. From above 
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empirical findings, we conclude that speculative behavior of non-commercial traders in the futures 

market played an important role in the oil price changes from during 2004-2016. Hence, incorporating 

the speculation factor into the analysis of oil price changes is pertinent and will benefit the oil price 

forecast in the future. 

References 

Beidas-Strom, Samya, and Andrea Pescatori (2014): “Oil Price Volatility and the Role of Speculation,” 

IMF Working Paper, No. 14/218. 

Belviso, Francesco, and Fabio Milani (2006): “Structural Factor-Augmented VARs (SFAVARs) and the 

Effects of Monetary Policy,” The B.E. Journal of Macroeconomics, Volume 6, Issue 3, Pages 

1-46.  

Bernanke, B., J. Boivin, and P. S. Eliasz (2005): “Measuring the Effects of Monetary Policy: A 

Factor-augmented Vector Autoregressive (FAVAR) Approach,” The Quarterly Journal of 

Economics, Volume 120, Issue 1, Pages 387-422. 

Canova, Fabio, and Gianni De Nicolo (2002): “Monetary Disturbances Matter for Business 

Fluctuations in the G-7,” Journal of Monetary Economics, Volume 49, Issue 6, Pages 

1131-1159. 

Cifarelli, Giulio, and Giovanna Paladino (2010): “Oil Price Dynamics and Speculation: A Multivariate 

Financial Approach,” Energy Economics, Volume 32, Issue 2, Pages 363-372 

Fattouh, Bassam, Lutz Kilian, and Lavan Mahadeva (2012): “The Role of Speculation in Oil Markets: 

What Have We Learned So Far?” Energy Journal, Volume 34, Issue 3. 

Fry, Renee, and Adrian Pagan (2007): “Some Issues in Using Sign Restrictions for Identifying 

Structural VARs,” NCER Working Paper Series, No. 14. 

Hamilton, James (2009): “Causes and Consequences of the Oil Shock of 2007–08,” Brookings Papers 

on Economic Activity, Economic Studies Program, The Brookings Institution, Volume 40 (1) 

(Spring),  Pages 215-261 

Harris, Jeffrey, and Bahattin Büyükşahin (2009): “The Role of Speculators in the Crude Oil Futures 

Market”, available at SSRN (https://ssrn.com/abstract=1435042). 

Juvenal, Luciana, and Ivan Petrella (2014): “Speculation in the Oil Market,” Journal of Applied 

Econometrics, Volume 30, Issue 4, Pages 621-649. 

Kaufmann, Robert, and Ben Ullman (2009): “Oil Prices, Speculation, and Fundamentals: Interpreting 

Causal Relations among Spot and Futures Prices,” Energy Economics, Volume 31, Issue 4, 

Pages 550-558. 

Kaufmann, Robert (2011): “The Role of Market Fundamentals and Speculation in Recent Price 

Changes for Crude Oil,” Energy Policy, Volume 39, Issue 1, Pages 105-115. 

Kolodziej, Marek, and Robert Kaufmann (2013): “The Role of Trader Positions in Spot and Futures 

Prices for WTI,” Energy Economics, Volume 40, Pages 176-182. 

Kilian, Lutz (2009): “Not All Oil Price Shocks Are Alike: Disentangling Demand and Supply Shocks in 

the Crude Oil Market,” American Economic Review, Volume 99, Issue 3, Pages 1053-1069. 

Kilian, Lutz, and Daniel Murphy (2014): “The Role of Inventories and Speculative Trading in the 

Global Market for Crude Oil,” Journal of Applied Econometrics, Volume 29, Issue 3, Pages 

454-478. 

Stock, James, and Mark Watson (2005): “Implications of Dynamic Factor Models for VAR Analysis,” 

NBER Working Papers, No.11467. 

Uhlig, Harald (2005): “What Are the Effects of Monetary Policy on Output? Results from an Agnostic 

Identification Procedure,” Journal of Monetary Economics, Volume 52, Issue 2, Pages 381-419. 

https://ssrn.com/abstract=1435042

