h)/

«Wf’f/\ Mathematical Statistics
wl)z . O Stockholm University
\&f 7 Research Report 2016:13,

9 http://www.math.su.se
Vo4 g‘l“\

E <

’iﬁi

\\]ERSI}

Statistical Properties of Bernstein Copulae with
Applications in Multiple Testing

June 2016

ANDRE NEUMANN®!, TARAS BODNAR’, DIETMAR PFEIFER®, THORSTEN
DickHAUS?
¢ Institute for Statistics, University of Bremen, Bibliothekstrafie 1, D-28359 Bremen, Germany
b Department of Mathematics, Stockholm University, Roslagsvigen 101, SE-10691 Stockholm,
Sweden
¢ Institute of Mathematics, Carl von Ossietzky University of Oldenburg, D-26111 Oldenburg,

Germany

Abstract

A general way to estimate continuous functions consists of approxima-
tions by means of Bernstein polynomials. Sancetta and Satchell (2004)
proposed to apply this technique to the problem of approximating copula
functions. The resulting so-called Bernstein copulae are nonparametric cop-
ula estimates with some desirable mathematical features like smoothness. In
the present paper, we extend previous statistical results regarding bivariate
Bernstein copulae to the multivariate case and study their impact on mul-
tiple tests. In particular, we utilize them to derive asymptotic confidence
regions for the family-wise error rate (FWER) of simultaneous test proce-
dures which are empirically calibrated by making use of Bernstein copulae
approximations of the dependency structure among the test statistics. This
extends a similar approach by Stange at al. (2015) in the parametric case.
A simulation study quantifies the gain in FWER level exhaustion and, con-
sequently, power which can be achieved by exploiting the dependencies, in
comparison with common threshold calibrations like the Bonferroni or the
Sidék correction. Finally, we demonstrate an application of the proposed
methodology to real-life data from insurance.

Keywords: Asymptotic oscillation behavior, Bonferroni correction, family-wise er-
ror rate, p-value, risk management, Sidak correction, simultaneous test procedure

!Corresponding author. E-mail address: neumann@uni-bremen.de.



