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1. Introduction




Motivation

Stochastic Dominance (SD):




Motivation

Stochastic Dominance (SD):

- A systematic rule to analyze the choice behavior of economic agents under



Existing Tests of SD Efficiency:




Existing Tests of SD Efficiency:

- Applicable to somewhat restrictive situations and/or



Existing Results




SD Tests allowing for Diversification (Infinite Possible Comparisons)




Main Contributions

1. An extension of LMW (2004) to the portfolio case (Infinite Comparisons).




Notation

Portfolio Returns:




Notation

Portfolio Returns:




Definition (SD): XtT A s-th order (stochastically) dominates Y; iff
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The Hypotheses

Definition (SSD Efficiency): Y; is (s-th order) SD efficient in Ao iff



The Hypotheses

Definition (SSD Efficiency): Y; is (s-th order) SD efficient in Ao iff




First Functional

Consider




Figure 1. C.D.F's of Y and X "X
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Relationships between (Integrated) CDFs

Consider

Ho:X, Anot SDY; vs. Hi:X, A SDY,




Gl\

T

Gy

F1: G, intersects with Gy F2: G, strictly lies above Gy F3: G, weakly lies above Gy

Gy\

F4: Gy, equals to Gy F5: Gy, weakly lies below Gy FB: G, strictly lies below Gy




Our Functional

Decomposition of X:



Our functional:

sup inf [Gy(x)— Gx(x)]
AEAQ zEBi




Figure 2. C.D.F's of Y and X "X
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Figure 2. C.D.F's of Y and X "X
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The Test Statistic

Set Estimators:



Test statistic:

inf — Qr(A ),

Ear




Computational Strategy

Objective Function: (cf. Davidson and Duclos(2000))




Profiling on the SSD Efficient Set

- Every SSD efficient portfolio is optimal for some u € Us.



LP programming Approach:

sup Z 0

0cRT NcRK T
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Starting Values on the Mean-Variance Frontier

Standard Nelder Mead Algorithm:



MV efficient portfolio weight: (cf. Campbell, Lo, McKinlay (1997))
Assuming X; ~ N(u,X),

>‘P =g+h/'LP7




Discussion: Why consider only s > 2 ?

Risk aversion is a standard assumption in financial economics, e.g risk

premium, portfolio diversification, and insurance contracts, etc.



The Asymptotic Null Distribution




Theorem 1. Suppose Assumptions 1 and 2 hold. Then, under the null




Assumptions

Assumption 1.




Assumption 2.




Subsampling Critical Values




An Example (Subsampling)

Let {X1,..., X7} be iid with N(u,1). Consider Hy : p =0 vs. Hy : o > 0.

T-test: Let Wr = VT X 1.




Size: Under Hy,




Consistency: Under Hq,




Local Power: Under H, : =T/ for § > 0,

VT (X7 — ) +6 = N(6,1)

Vb(Xy — ) + (b/T)? 6 = N(0,1).




Bootstrap Critical Values

1. Calculate W using the original full sample Wr.

2. Generate bootstrap samples Wy = {Z; : t=1,...,T} M -times.



Bootstrap vs. Subsampling?

The recentring in bootstrap is crucial and is used to impose the least

favorable case (LFC) of the null restriction, i.e.,




Choice of Subsample Size




Asymptotic Size

Theorem 2 (Size). Suppose Assumptions 1-3 hold. Then, under the null

hypothesis, we have




Consistency

Alternative Hypothesis:




Assumption 4. When Ay = Af,

lim; . (T/ur)"/? Ax(er) > 0




Asymptotic Local Power

Local Alternatives:




Theorem 4. Suppose Assumptions 1 and 2 (with Ao replaced by Aor)




Preliminary Simulation Results

Fundamental assets (K = 2) :




Parameters:
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Test of Second Order Dominance: TP
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Conclusion

This paper develops a formal statistical test of stochastic dominance
efficiency of a given portfolio with respect to an infinite number of possible

portfolios from a given finite set of assets.




	                1. Introduction
	                2. Null Hypothesis
	                3. Test Statistics
	                4. Computational Strategy
	                5. Asymptotic Properties
	                6. Numerical Results
	                7. Conclusion

