Seventh International Workshop on Simulation

21-25 May, 2013
Department of Statistical Sciences, Unit of Rimini

University of Bologna, Italy

Book of Abstracts

Edited by Mariagiulia Matteucci

Quaderni di Dipartimento

Serie Ricerche 2013, n. 3
ISSN 1973-9346

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

Dipartimento di Scienze Statistiche “Paolo Fortunati”



Seventh International Workshop on Simulation 175

Application of nonparametric goodness-of-fit
tests for composite hypotheses

Alisa A. Gorbunova, Boris Yu. Lemeshko, Stanislav B. Lemeshko and
Andrey P. Rogozhnikov
Novosibirsk State Technical University, Novosibirsk, Russia
lemeshko@fpm.ami.nstu.ru

In this paper we consider the problem of testing composite hypothe-
ses of the form Hy: F(z) € {F(z,6),0 € ©}, when the estimate 0
of scalar or vector parameter of the distribution is calculated using the
same sample. In this case the conditional distribution G (.S |Hy ) of non-
parametric test statistics is affected by a number of factors: the form
of the tested distribution F'(z,0); the type and the number of the pa-
rameters estimated; and sometimes the value of the parameter and the
estimation method.

To solve the problem of testing composite hypotheses using the Kol-
mogorov, Cramer-von Mises-Smirnov and Anderson-Darling tests dif-
ferent approaches in the studies of various authors were used. In our
studies (Lemeshko et al. (2009, 2009a, 2010, 2011)) we used simula-
tion methods to construct models of statistics distributions and tables
of percentage points. When statistics distributions of nonparametric
goodness-of-fit tests depend on the value of the distribution parameter
(for example, in the case of the inverse Gaussian, generalized Weibull
distributions), the distribution models were approximated for some in-
teger values of the corresponding parameters in papers of Lemeshko et
al. (2009, 2010, 2011).

While testing the composite hypotheses parameters are estimated
during the analysis. Therefore, there is no way to find preliminarily the
required distribution to test the hypothesis of a goodness-of-fit for the
specific value of the parameter 0. In this case we propose to find the
distribution of the test statistic and to calculate the p-value in the in-
teractive way (while testing the corresponding composite hypothesis).
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An implemented interactive technique enables the correct application
of the criteria even in the cases when the tests statistics distribution for
true Hy is unknown. The software developed allows us to use meth-
ods of parallel computing to accelerate calculations and to use all avail-
able computing resources. The software makes it possible to test com-
posite hypotheses for various parametric models of probability distri-
bution using nonparametric Kolmogorov, Cramer-von Mises-Smirnov,

Anderson-Darling, Kuiper, Watson and three different Zhang tests.
Keywords: goodness-of-fit testing, composite hypothesis, Kolmogorov, Cramer-
von Mises-Smirnov, Anderson-Darling, Zhang tests.
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