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•Fit and Extrapolate Prices

•Fit and Extrapolate Spreads

•Fit and Extrapolate Volatility Term Structure

What do we want?What do we want?
•Number of Risk Factors 

•Brennan and Schwartz (1985), Gibson and Schwartz (1990), Cortazar and 
Schwartz  (1994),  Cortazar and Naranjo (2006)

•Drift-Volatility (mean reversion, seasonality, USV)

•Laughton and Jacoby (1993), Schwartz (1997), Dai and Singleton (2000), 
Manoliu and Tompaidis (2002), Sorensen (2002),Trolle and Schwartz (2006)

•Estimation Procedures (data aggregation)

•Schwartz (1997), Cortazar and Schwartz (2003), Sorensen (2002), Cortazar 
and Naranjo (2006)

LiteratureLiterature

The literature deals with singleThe literature deals with single--commodity commodity 
modelsmodels

Which problem remains?Which problem remains?
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CL  Individual Commodity Model
June 20, 2005. 
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WhatWhat happenshappens ifif allall pricesprices are are notnot usedused? ? 
BRENTBRENT

CB Individual Commodity Models
June 20, 2005. CB contracts over 2.5 years are not used for calibration
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Why ignore other commodities?Why ignore other commodities?

CL and CB Individual Commodity Models
June 20, 2005. CB contracts over 2.5 years are not used for calibration
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We propose joint commodity We propose joint commodity 
modeling and estimationmodeling and estimation
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The Basic model:
Cortazar y Naranjo   (JoF-2006) N-Factor Model
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Futures Prices, and Seasonality
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Estimation:

Kalman Filter with Incomplete Data
Cortazar and Naranjo  Journal of Futures (2006)

Model Selection Procedure

Partial Common Principal Component Model 
(CPC(p))

-Apply Principal Components on two data sets

-Assumes p common principal components

-Use Schwarz Information Criteria to penalize high 
number of parameters

(Flury 1988 applies it to comparing biological species)



Schwarz Information Criteria

Minimize -2LogL + qLog(n)

q= Number of parameters
n = sample size

Commodity correlation structure

Spot Price Return Correlations (2001 – 2005)

Aluminum Brent Crude Oil Copper Natural Gas Gasoline Heating Oil Gold Silver WTI Crude Oil
Aluminum 100% -10% 68% 9% 15% 14% 30% 36% 12%
Brent Crude Oil -0,09944009 100% 13% 36% 66% 71% 11% 8% 71%
Copper 0,680848717 0,132183088 100% 7% 12% 10% 20% 27% 11%
Natural Gas 0,089281881 0,363056855 0,068883124 100% 32% 42% 11% 7% 36%
Gasoline 0,152851226 0,66435914 0,121038751 0,319732831 100% 70% 8% 7% 66%
Heating Oil 0,139411788 0,705413211 0,101160823 0,420939212 0,702110964 100% 14% 9% 75%
Gold 0,302364517 0,107925411 0,202479801 0,111766631 0,08486453 0,143354632 100% 66% 14%
Silver 0,360372039 0,084869603 0,274542599 0,070751161 0,069222443 0,08971182 0,662241554 100% 9%
WTI Crude Oil 0,123647846 0,713267258 0,108390871 0,364799241 0,662657464 0,749776742 0,137207281 0,091134108 100%

The Data

Model CLCB  WTI-Brent

Daily prices Nymex-ICE 2001 2006

(CB over 2.5 years after February 2005 not used)

Model CLHU   WTI-Unleaded Gasoline

Daily prices Nymex 2000 to 2006

(RB new contract after july 2006 not used)

Model Selection

Model CLCB  WTI-Brent

790n

100,081542CPC(0)

77,80103711,08CPC(1)

60,7463320,71CPC(2)

58,1433038,13CPC(3)

82,9712876,30CPC(4)

82,6702782,67CPC(5)

SIC(i)(qi-q1)Number of parameters (qi)ChiSqr

(3, 0, 1) Model



Model Selection

Model CLHU   WTI-Unleaded Gasoline

1234n

106,781542CPC(0)

88,33103717,15CPC(1)

80,9663338,25CPC(2)

91,1033069,74CPC(3)

284,40128277,28CPC(4)

301,93027301,93CPC(5)

SIC(i)(qi-q1)Number of parameters (qi)ChiSqr

(2, 1, 1) Model (To allow for at least 3 factors)

Results

CL and CB Individual Commodity Models
June 20, 2005. CB contracts over 2.5 years are not used for calibration
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CLCB Multicommodity Model
June 20, 2005. CB contracts over 3 years are not used for calibration
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Results

CL and HU Individual Commodity Models
August 23, 2006. RB contracts  are not used for calibration
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CL HU Multicommodity Commodity Model
August 23, 2006. RB contracts  are not used for calibration
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Results
CL Volatility 

 Individual and Multicommodity CLCB Model

0
0,1
0,2
0,3
0,4
0,5
0,6

0 2 4 6 8 10T

σ

Em p Vol CL Single Vol CL Joint Vol CL 

CB Volatility 
 Individual and Multicommodity CLCB Model 

0
0,1
0,2
0,3
0,4
0,5
0,6

0 2 4 6 8 10T

σ

Em p Vol CB Single Vol CB Joint Vol CBj



Results
CL Volatility 

 Individual and Multicommodity CLHU Model
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•Extrapolating prices and spreads from individually-
calibrated models is problematic

•It is better to model the commodities jointly, setting some 
common factors

•It is possible to calibrate this model under an incomplete 
price panel using the Kalman Filter

•We propose using PCPC for Model Selection

•Empirical Results show multicommodity models perform 
much better than Individual Models

ConclusionsConclusions
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