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 Short-term movements in oil prices have always been very 
difficult to anticipate… 

 …. but the recent period of exceptional financial and 
monetary conditions coupled with massive rebalancing in 
terms of world growth has made matters worse. 

 Our team has substantially invested in designing complex 
quantitative tools designed to capture long-term and short-
term movements in oil prices.  

 The paper presents the logics of, construction of, and lessons 
derived from oil price forecasting tool.  
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 Difficult to have a normative approach to causal and 
combinatorial relations between factors. 

 Our tool must rely on observed and public data (IMF, 
IEA, World Bank, OECD, …). 

 Combine different models to reduce model bias. 

 Brent price (monthly average). 

 12-months ahead. 
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 A medium- to long-term modelling based on annual 
data and fundamental factors. This approach relies on a 
strong theoretical background to determine the price of 
finite resources. 

 A short-term modelling based on a « data mining » 
approach and monthly data. This approach relies on an 
efficient statistical calibration in terms of advanced 
indicators for future dynamics. 
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Approach for the medium-term 

 A « structural » model projection. This model provides 
yearly average prices of Brent, from a series of relations 
and economic determinants, without injecting any 
« political » or « dummy » variable .  

 Estimated over a relatively long period (since the 
seventies) and using econometric techniques (co-
integration/ECM). 

 Detecting regime changes or structural breaks in the 
relationships between variables. 



Approach for the medium-term 

 « Hotelling » variables: a set of variables that captures, for 
each oil exporter, an optimal strategy of evolution of prices in 
the long-term depending on its « discount rate », or its degree 
of preference for present. This discount rate depends on the 
relationship between proven reserves and the country’s 
population. 

 « Adelman » variables: a set of variables that captures the 
substitution effects between energy sources based on prices, 
and the effects on energy efficiency of economic growth.  

 Business cycle variables: more traditional indicators of 
economic trends in the global economy (GDP, inflation, 
interest rates...). 



Approach for the medium-term 

 We improve the Adelman component by estimating the 
competition between natural gas, petroleum and coal by 
estimating the “elasticity of substitution” among the 
fuels. 

 We use the Logit model of Considine and Mount (1984), 
popular for fuel substitution studies, is complemented by 
the more robust model introduced by Jones (1995). 

 Elasticities are reported for pairwise combinations of two 
fuels, and they measure the flexibility that users have in 
terms of displacing the second fuel listed with the first 
fuel. 

 



Approach for the medium-term 

 Results are interesting, but really differentiated by sector, 
region and income and difficult to use at this stage. 

 Differences in behaviour by sector, industrial users have 
much incentive than residential or commercial users for 
interfuel substitution. 

 Different energy markets for different region imply 
different estimated parameters (US, EU, …). 

 Consumption is also highly depending on the income 
level. Need to differentiate emerging countries and 
developed countries. 



Approach for the medium-term 

Excellent historical performances 
of the model over the long-run, 
even during the most turbulent 
periods (sharp increase in 2008) or 
apparent structural breakdown 
(between 1995 and 2000).  

 

The average Brent price 
forecasts  are compiled on the 
basis of a global economic 
scenario set up by TAC. 

 

TAC Brent Price 
Forecasts  

(one year ahead) 

Average Brent Price 
observed 

2007 70$ 72$ 

2008 82$ 97$ 

2009 55$ 62$ 

2010 74$ 80$ 

2011 109$ 111$ 

2012 112$ 112$ 
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Approach for the short-term 

 Fundamental variables combined with market variables (emerging 
and OECD consumption, stocks, financial tensions, change, recent 
dynamics,…). 

 Monthly data over the period 2000-2013. 

 Combination of several data mining models: SVM, Recursive 
Partitioning, Neural Networks, Self Organizing Maps, Random 
Forest… and robustness methods (estimations over different 
forecast horizons, bootstrapping...) 

 Forecasts are the result of a « vote » from hundreds of models. 

 Models are updated monthly and provided under range of variation 
of future prices (<-15%, -15%-0, 0-15%, 15%-30%, 40%-50%, 50%-
60%, >60%). 



Approach for the short-term 

 Support Vector Machine and Neural Network for the 
supervised learning (learning for past/historical prices). 

 Recursive Partitioning for the identification of critical 
thresholds and the selection of “critical” variables.  

 Random Forest and bootstrapping/bagging techniques 
for improving the stability of estimated models over time. 

 Self Organizing Maps to identify shapes on oil prices, 
related to economic patterns. 
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Approach for the short-term 



Conclusion 

 The medium-term approach is usually accurate and gives 
good estimate of trends but exogenous variables are 
sometimes difficult to forecast. 

 The short-term oil price models presented in this article 
do not need any forecast on exogenous variables and only 
rely on observations.  

 Impressive results up to 6-months in advance (even in 
case of up or down-turn), but less accurate after  
6-months.  

 They are however less efficient on the “timing” of events. 



Thank you for your attention 
 

for more info about our oil price models click on the following link 
http://www.tac-financial.com/index.php?m=as&s=oilprice 
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