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Abstract In this paper, we investigate a hypothesis testing problem in regular semi-
parametric models using the Hellinger distance approach. Specifically, given a sample
from a semiparametric family of ν-densities of the form { fθ,η : θ ∈ �, η ∈ �}, we
consider the problem of testing a null hypothesis H0 : θ ∈ �0 against an alternative
hypothesis H1 : θ ∈ �1, where η is a nuisance parameter (possibly of infinite dimen-
sional), ν is a σ -finite measure, � is a bounded open subset of Rp, and � is a subset
of some Banach or Hilbert space. We employ the Hellinger distance to construct a test
statistic. The proposed method results in an explicit form of the test statistic. We show
that the proposed test is asymptotically optimal (i.e., locally uniformly most powerful)
and has some desirable robustness properties, such as resistance to deviations from
the postulated model and in the presence of outliers.

Keywords Tests of hypotheses, Hellinger distance · Semiparametric models ·
Asymptotic optimality · Robustness · Adaptivity

This research was supported by research grants from the Natural Sciences and Engineering Research
Council of Canada.

Electronic supplementary material The online version of this article (https://doi.org/10.1007/s10463-
017-0608-y) contains supplementary material, which is available to authorized users.

B Rohana J. Karunamuni
R.J.Karunamuni@ualberta.ca

1 Department of Mathematics and Statistics, University of Calgary, Calgary, AB T2N 1N4, Canada

2 Department of Mathematical and Statistical Sciences, University of Alberta, Edmonton, AB T6G
2G1, Canada

123

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-017-0608-y&domain=pdf
https://doi.org/10.1007/s10463-017-0608-y
https://doi.org/10.1007/s10463-017-0608-y

	Efficient and robust tests for semiparametric models
	Abstract
	1 Introduction
	2 Test statistic
	3 Asymptotics
	4 Robustness properties
	5 Examples
	5.1 Symmetric location model
	5.2 Scale mixture model

	6 Monte Carlo studies
	7 Concluding remarks
	Acknowledgements
	Appendix
	References




