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Abstract In this paper, hypothesis testing for positive first-degree and higher-degree
expectation dependence is investigated. Some tests of Kolmogorov–Smirnov type
are constructed, which are shown to control type I error well and to be consistent
against global alternative hypothesis. Further, the tests can also detect local alternative
hypotheses distinct from the null hypothesis at a rate as close to the square root of
the sample size as possible, which is the fastest possible rate in hypothesis testing.
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A nonparametric Monte Carlo test procedure is applied to implement the new tests
because both sampling and limiting null distributions are not tractable. Simulation
studies and a real data analysis are carried out to illustrate the performances of the
new tests.
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1 Introduction

Expectation dependence is an important issue in some scientific fields such as finance,
insurance and asset pricing. There are a number of proposals in the literature to
demonstrate the profound impact of expectation dependence in these fields. Wright
(1987) first introduced the notion of first-degree expectation dependence and Li (2011)
extended the concept to higher-degree expectation dependence. Wright (1987) and
Hadar and Seo (1988) used expectation dependence to study portfolio problem and
asset allocation. Tsetlin and Winkler (2005) and Li (2011) studied the demand for a
risky asset in the presence of financial risk and background risk. Denuit et al. (2012)
used first- and second-degree expectation dependence to obtain the sign of the equity
premium in the consumption-based CAPM. Denuit et al. (2013) further extended the
concept to an almost expectation dependence concept that is applied to portfolio diver-
sification, the determination of the sign of the equity premium in the consumption-
based CAPM and the optimal investment under a background risk. Denuit et al. (2005)
provided the detailed account of dependence structure and explained its relationship
with stochastic dominance.

Moreover, the notion of expectation dependence has been further developed
recently. Hong et al. (2011) gave a brief description for several notions of dependence
in economics, including quadrant dependence, regression dependence and expectation
dependence, and proved that positive or negative expectation dependence is a neces-
sary and sufficient condition for generalized Mossin’s Theorem. Recently, several
efforts were devoted to testing whether dependence between random variables holds
or not. Scaillet (2005) proposed a test of Kolmogorov–Smirnov type for quadrant
dependence. Denuit et al. (2007), in spirit similar to Scaillet’s (2005) proposal, sug-
gested a test of Kolmogorov–Smirnov type for shortfall dominance against parametric
alternatives. Denuit and Scaillet (2004) introduced a nonparametric test for quadrant
dependence and extended it to handle positive orthant dependence that is a higher
dimensional case. Gijbels et al. (2010) used an approximate sampling null distribu-
tion of the test statistic to replace the limiting null distribution. Gijbels and Sznajder
(2013) proposed a test for positive quadrant dependence under the null hypothesis of
positive quadrant dependence via resampling from a constrained copula. Scaillet and
Topaloglou (2010) developed consistent tests for stochastic dominance efficiency for
portfolio choice. Cebrián et al. (2004) introduced some testing procedures to analyze
concordance ordering.

It is well acknowledged that in the context of dependence, first-degree expectation
dependence is a stronger dependence than the correlation between random variables.
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