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Convenience Yield

● A factor implied by the futures or other 
derivative prices of commodities

● Net benefit minus the cost of holding energy
● Unlike financial derivatives, storage of energy 

products is costly.
● Physical ownership of commodity, carries an 

associated flow of services
● Agent has the option of flexibility with regards 

to consumption, but this decision of postpone 
consumption implies storage expenses.

● δ = benefit of direct access - cost of carry



Forward model



Essence of the paper

● δ
t
 is defined indirectly as a “correction” to the drift 

of the spot price process.
● The next model, Gibson-Schwartz, takes the spot 

price and δ
t
 as factors.

The forward curves given for 2 different maturities 
have their convenience yield term structure 
estimated and the results are not satisfactory.

● The Miltener extension basically tries to estimate 
δ

t
 based on an HJM type framework.

● Finally a third factor, market price of risk is added 
in to get satisfactory results.



Gibson Schwartz model



Mean reversion in spot price



Forward curve Model



Model Estimation



Convenience yield estimation for 
spot price



Estimation for Forward prices with 
two different maturities
●

Unsatisfactory? 



Miltener extension

● Time dependent parameter for mean reversion 
term Θ for δ

t

● Analogous to Hull-White extension of Vasicek 
model for interest rates.



Miltersen extension



Miltersen extension



Miltersen extension



Miltersen extension

● Apparently it was the first actual implementation 
of the model in a paper, and it seemed to give 
consistent values!



Enlarging the Observation equation 

● Assume a whole term structure for convenience 
yields, one for each maturity!



Enlarging the Observation equation



Stochastic market price of risk



Enlarging observation equation



Enlarging observation equation



Implementation

● After all this, the convenience yield still shows 
spikes which contradicts its assumption to be an 
OU process!



Empirical Results



Conclusions

● Convenience yield showing spikes goes against 
economic definition of an OU process for it.

● Work provides clues for future research and 
weaknesses of spot price models.

● Overall, believes that this study shows the need for 
more sophisticated term-structure models in order 
to explain both the spot and the forward curve.
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