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A Second-Order Stochastic Dominance Portfolio Efficiency
Measure

Miloš Kopa; Petr Chovanec

Abstract: In this paper, we introduce a new linear programming second-order
stochastic dominance (SSD) portfolio efficiency test for portfolios with scenario
approach for distribution of outcomes and a new SSD portfolio inefficiency mea-
sure. The test utilizes the relationship between CVaR and dual second-order
stochastic dominance, and contrary to tests in Post [14] and Kuosmanen [7],
our test detects a dominating portfolio which is SSD efficient. We derive also
a necessary condition for SSD efficiency using convexity property of CVaR to
speed up the computation. The efficiency measure represents a distance be-
tween the tested portfolio and its least risky dominating SSD efficient portfolio.
We show that this measure is consistent with the second-order stochastic dom-
inance relation. We find out that this measure is convex and we use this result
to describe the set of SSD efficient portfolios. Finally, we illustrate our results
on a numerical example.
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[12] W. Ogryczak and A. Ruszczyński: Dual stochastic dominance and related
mean-risk models. SIAM J. Optim. 13 (2002), 60–78.

[13] G. Ch. Pflug: Some remarks on the value-at-risk and the conditional value-
at-risk. In: Probabilistic Constrained Optimization: Methodology and Ap-
plications (S. Uryasev, ed.), Kluwer Academic Publishers, Norwell MA
2000, pp. 278–287.

[14] T. Post: Empirical tests for stochastic dominance efficiency. J. Finance 58
(2003), 1905–1932.

[15] M. Rothschild and J. E. Stiglitz: Rules for ordering uncertain prospects. J.
Econom. Theory 2 (1969), 225–243.

[16] W. R. Russell and T. K. Seo: Representative sets for stochastic dominance
rules. In: Studies in the Economics of Uncertainty (T. B. Fomby and T. K.
Seo, eds.), Springer-Verlag, New York 1989, pp. 59–76.
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