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“Most men, they'll tell you a story straight true. It won't 
be complicated, but it won't be interesting either.” 

“Did you 
ever 
think 
maybe 
you're 
not too 
big— 
but, 
maybe 
this 
town's 
just too 
small?” 
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Motivation 

• There has been a strong increase in the number of financial 
operators taking part in the oil future markets (‘financialization’ of 
commodity markets). 
 

• At the same time, we observe an evolution in hedging strategies of 
commercial operators together with an increasing trend in the size 
and complexity of the physical oil market. 

 
• Several authors have associated oil price dynamics to ‘speculators’. 

 
• We believe that few important variables have not been considered 

in the empirical literature and that ‘speculators’ indeed act as oil 
price stabilizers. 
 

• Furthermore, level of prices far from the equilibrium target cannot 
be explained by financial positions in the market. 
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Theory and empirical findings 

• The market is characterized mainly by two agents: 
 
• producers and commercial operators with the need to hedge 

their positions (‘hedging needs’) and  
 

• speculators with the need to make money (‘money needs’). 
 
• The spot price approaches the equilibrium price, given a stable 

supply demand balance, when hedging needs are met via money 
needs. 

 
• We use a conditional ECM (applying Pesaran et al. (2001)’s bounds 

tests) to examine hedging needs and to detect the effects of money 
needs on deviations from the equilibrium price. 

 
• Fundamentals variables play together with the term structure a key 

role in ensuring the equilibrium of crude oil future markets. 
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Existing literature 

On the financialization of crude oil markets 
 
• Speculative positions taken by institutional investors had resulted in increases in 

futures and spot commodity prices (e.g. Masters (2008)) 
 

• A broader participation of financial operators increases the interdependence among 
the futures prices of different asset classes (e.g. Büyükşahin et al. (2009a), 
Büyükşahin et al. (2009b), Büyükşahin and Harris (2011), Tang and Xiong (2012), 
Büyükşahin and Robe (2014) and Silvennoinen and Thorp (2013)) 
 

On the effects of speculation on oil prices 
 

• A large inflow of financial investors in oil futures markets is associated with a surge of 
spot and futures crude oil prices (e.g. Fattouh et al. (2013), Alquist and Kilian (2010)). 
 
• Many researchers employ SVAR models to identify the impact of speculation on 

crude oil price changes (e.g. Kilian and Murphy (2012)). 
 

• More sophisticated econometric techniques (e.g. Multivariate GARCH models) 
are employed by, e.g., Du et al. (2011), Cifarelli (2013), Manera et al. (2013). 



Market Analysis and Forecasting 

7 

Data 

We focus on the US crude oil market: 
 
Weekly data from Feb-2000 to Nov-2014 (771 weekly observations): 
 
• Fundamental data:  

EIA US supply-demand of crude oil and petroleum products. 
 

• Market data:  
• NYMEX WTI front month close price (𝑊𝑇𝐼_1𝑡). 
• NYMEX timespreads (1st-4th  month). 

 
• CFTC commitment of traders (COT) report data: 

• Commercial positions (“hedgers”). 
• Non commercial plus non reporting (“speculators”). 

 
We also introduce a measure for the equilibrium price of crude oil 
based on Saudi Arabia’s breakeven price. 
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Speculative OI has overtaken commercial OI while ‘speculators’ have 

apparently become structurally long. 
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• Speculation indexes show that the 

importance of speculation in the 

WTI derivatives market has strongly 

increased: 

 

Spec_Degreet =
𝑂𝐼𝑠𝑝𝑒𝑐

𝑂𝐼𝑐𝑜𝑚𝑚  

(ratio between speculation and 

commercial open interest, 𝑠𝑝𝑒𝑐/𝑐𝑜𝑚𝑚) 

 

ModifiedT−Index 
(a version of the famous index 

modified taking into account our 

estimation of hedging needs). 
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• The rise of non commercial net 
long positions can be almost 
entirely attributed to the 
increasing presence of money 
managers on the future crude 
oil market. 

• The expansion in US crude 
production is changing the 
hedging needs of operators.  
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• The huge increase in net long positions seems not to be associated with a 

corresponding increase in the price of oil. 
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• Backwardation has, on the contrary, considerably risen (especially on the 
back-end of the curve), with the exception of the contango that characterized 
the last part of the sample. 
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For all these reasons we could attribute to 

“speculators” a NEW and increasingly important role 

as they effectively contribute to stabilize oil prices and 

reduce volatility. 

 
• Despite high geopolitical risk, volatility has sensibly decreased. 
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The equilibrium price (1/2) 

Under equilibrium: 

• Crude oil supply-demand balance is stable. 

• We believe the price should fluctuate around a long run equilibrium. 

• Saudi Arabia plays a key role in the supply arena. Since the foundation of OPEC the 

Kingdom has tried to adjust production in order to protect oil revenues. 

• So we argue that the Saudi Breakeven price can be considered as a sort of equilibrium 

price. 
 

Year

Equilibrium 

Price ($/bbl)

2011 74.91

2012 77.89

2013 86.41

2014 94.91
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The equilibrium price (2/2) 

• The disequilibrium price is computed as: 
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Our variables 

• US crude oil supply-demand balance: 

• WTI 1st-4th month timespread: 
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Pesaran et al. (2001)’s procedure (1/4) 

• 1st step. Statistical properties of the data. The order of integration of series is 
examined through Augmented Dickey Fuller (ADF) unit root tests. 

• Mixture of I(1), I(0)  
series. 
 

• No I(2) series. 
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Pesaran et al. (2001)’s procedure (2/4) 

• 2nd step. Estimation of a Conditional Error Correction Model (ECM). 

where 
 
•  𝑌𝑡 =  𝑃𝑁𝐿𝑡

𝐶𝑂𝑀𝑀 
 

• 𝑋1,𝑡 =  𝐵𝑎𝑙𝑡
𝑈𝑆 

 

• 𝑋2,𝑡 = 𝑇𝑆_1_4𝑡  

 
• 𝑋3,𝑡 =  𝐷𝑖𝑠_𝑃𝑡  

 
 
 

 

Not statistically significant  
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Pesaran et al. (2001)’s procedure (3/4) 

 
Conditional  ECM: 
 
• The appropriate 

number of lags is 
selected by 
using the 
Schwartz 
information      
criterion. 
 

• Check 
significance of 
variables in 
levels. 
 

• Check for serial 
dependence of 
regression errors 
(LM test).  
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Pesaran et al. (2001)’s procedure (4/4) 

• 3rd step. Pesaran et al. (2001)’s “bounds tests”. Given equation (1), the 
hypothesis of the absence of a long-run equilibrium relationship among the 
variables is tested against the presence of a cointegration vector. 

 
Null hypothesis: 𝐻0: 𝜃0 = 𝜃1 = 𝜃2 = 0  
 

Alternative hypothesis: 𝐻0 is not true 

Rejection of the null 
hypothesis implies the 
presence of a long-run 
cointegrating relationship. 𝜃0 

𝜃1 
𝜃2 

𝑃𝑁𝐿𝑡−1
𝐶𝑜𝑚 

𝐵𝑎𝑙𝑡−1
𝑈𝑆  

𝑇𝑆_1_4𝑡−1 
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Estimation of the full structural VECM: 
 
Since we validated the existence of a long run equilibrium we are able to 
estimate the system of equations: 
 
 
 

 
where 
•  𝑖 = 1, 2, 3 

 

• 𝑋1,𝑡 = 𝑃𝑁𝐿𝑡
𝐶𝑜𝑚 

 

• 𝑋2,𝑡 = 𝐵𝑎𝑙𝑡
𝑈𝑆

 

 
• 𝑋3,𝑡 = 𝑇𝑆_1_4𝑡

 

 

• 𝐿𝐶1, 𝐿𝐶2 and 𝐿𝐶3 denote the long-run coefficients  
 

The system incorporates the long-run equilibrium vector as well as the dynamic 
relationships among the variables of interest (Vector Error Correction model). 
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Hedging needs – Full structural VECM 

Long-run coefficients: 
a) As  𝐵𝑎𝑙𝑡

𝑈𝑆 
decreases, the 
hedging needs 
decrease as well 
(𝐿𝐶2 > 0) 

b) There is also a 
direct relationship 
between 𝑇𝑆_1_4𝑡 
and operators’ 
hedging needs 
(𝐿𝐶3 > 0) 

𝐵𝑎𝑙𝑡
𝑈𝑆 =

𝐷𝑒𝑚𝑎𝑛𝑑𝑡 − 𝑆𝑢𝑝𝑝𝑙𝑦𝑡

𝐷𝑒𝑚𝑎𝑛𝑑𝑡 + 𝑆𝑢𝑝𝑝𝑙𝑦𝑡
 

𝑃𝑁𝐿𝑡
𝐶𝑜𝑚 =

𝐶𝐿𝑡 − 𝐶𝑆𝑡

𝐶𝐿𝑡 + 𝐶𝑆𝑡
 

𝑇𝑆_1_4𝑡 =
𝑊𝑇𝐼1𝑡

− 𝑊𝑇𝐼_4𝑡

𝑊𝑇𝐼_1𝑡
 

The statistical 
relevance of 
coefficients 
𝐶106, 𝐶206, 𝐶306 
denote an 
adjustment 
mechanism 
towards 
equilibrium of 
the three 
variables 

In the short-
run 𝐵𝑎𝑙𝑡

𝑈𝑆 has 
a statistically 
significant 
impact on 
𝑇𝑆_1_4𝑡 
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Hedging needs and disequilibrium hedging 
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Robustness of the model 

A sequence of rolling windows of fixed length of 371 obs (around 7 years of data) is 
used to investigate whether coefficients of the long run equilibrium equation (3) 
(parameters 𝐿𝐶1,  𝐿𝐶2 and 𝐿𝐶3) do not vary across samples. 
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Conclusions 

• We examine the relationship between positions held by commercial operators, 
crude oil prices and US supply-demand balance. 
 

• We provide new insights on the economics of market participants and on the 
functioning of US crude oil market. 
 

• In particular, we analyze the effects of speculation on the adjustment mechanisms 
of crude oil prices towards equilibrium. 

 
• We find empirical evidence of speculators stabilizing crude oil prices. 

 
• Non-commercial operators play a fundamental role in international crude oil 

markets. 
 

• The model is robust and takes into account a vast sample (with shocks) and 
includes very recent observations. 
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• Estimates are updated to include the 
more recent period (Dec 2014 – Sep 
2015). 
 

• Updated estimates fully include the 
recent price drop and surge in 
volatility. 
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Empirical evidence shows: 
 
• Similar results and 

coefficients significance of 
the price vs. speculation 
model. 
 

• Hedging needs model still 
well performing.   
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