
�������� ��	
���
��

Construction of an efficient portfolio of power purchase decisions based on
risk-diversification tradeoff

Javier Contreras, Yeny E. Rodrı́guez, Anı́bal Sosa

PII: S0140-9883(17)30113-5
DOI: doi:10.1016/j.eneco.2017.04.007
Reference: ENEECO 3606

To appear in: Energy Economics

Received date: 26 September 2015
Revised date: 3 April 2017
Accepted date: 8 April 2017

Please cite this article as: Contreras, Javier, Rodŕıguez, Yeny E., Sosa, Ańıbal, Con-
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Abstract 

We present a methodology based on the tradeoff between risk and diversification in order to evaluate a 

purchase portfolio of energy, where the assets refer to purchasing strategies of a retailer-generator of 

electricity in three markets: spot, regulated and non-regulated markets. We use two measures of 

diversification: i) entropy based on factors, constructed by principal components analysis, and ii) 

entropy based on asset risk. In each case, weights for each strategy are estimated by using the interior 

point method, for which monthly forecasts of returns are calculated a year ahead for each market. Spot 

prices are modeled using an ARIMA model and bilateral contracts are modeled using growth rates. We 

compare risk-diversified portfolios with mean-variance portfolio. Although diversification does not 

necessarily mean a lower risk, we show that the mean-variance portfolio’s risk is not always lower than 

the risk-diversified approaches. Also, we show that diversification converges to one for the highest risk 

portfolio, but this does not happen in the case of entropy based on factors, because one asset can 

participate in more than one principal component. Clearly, the mean-variance approach is unable to 

perform a diversified allocation. These results are useful for retailer-generators who want combine the 

criteria of risk and diversification. 
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