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Abstract: Empirical likelihood based tests for the presence of uniform stochastic or-

dering (or hazard rate ordering) among two univariate distributions functions (DFs)

are developed when the data are right censored in the one- and two-sample cases.

The proposed test statistics are formed by taking the supremum of some functional

of localized empirical likelihood test statistics. The null asymptotic distributions of

these test statistics are distribution-free and have simple representations in terms

of a standard Brownian motion. Simulations show that the tests we propose out-

perform, in terms of power, the one sided log-rank test at many distributions. The

stochastic ordering case is shown to be a special case of our procedure. We illustrate

our theoretical results with an example.
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1. Introduction

The concept of ordering univariate random variables according to their DFs is

an important area of statistics and applied probability. Many orders are discussed

extensively in the literature and they include in increasing order of strength:

stochastic ordering, uniform stochastic ordering, and likelihood ratio ordering.

Such orderings arise in the biomedical sciences and reliability engineering. For a

broad overview of these and other stochastic orders, see Shaked and Shantikumar

(2006).

Let X1 and X2 be two nonnegative random variables with DFs F1 and F2,

respectively. F1 is said to be stochastically smaller than F2 (F1 �SO F2) if F̄1 ≤
F̄2 where F̄i = 1 − Fi is the survival function (SF) corresponding to Fi. On the

other hand F1 is said to be uniformly stochastically smaller than F2 (F1 �USO F2)

if the ratio F̄1(t)/F̄2(t) is nonincreasing for t in (−∞, F−1
2 (1)). When F1 and F2

are absolutely continuous with hazard rates λ1 and λ2, respectively, uniform
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