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Monday, 28th November
8:00 Breakfast

9:00–9:05 Opening of Conference

9:05–10:00 Eric Moulines
Simulation and stochastic optimisation in high-dimension, part I (p. 14)

10:00–10:30 Coffee break

10:30–10:50 Katarzyna Brzozowska-Rup, Antoni Leon Dawidowicz
The dilemmas modeling short-term interest rates based on the model of Cox,
Ingersoll and Ross (p. 20)

10:50–11:10 Wojciech Niemiro
On Three Stick-Breaking Constructions of Beta Processes (p. 36)

11:10–11:30 Łukasz Rajkowski CONTEST
Analysis of MAP in CRP Normal-Normal model (p. 40)

11:30–12:00 Coffee break

12:00–12:20 Arkadiusz Kozioł CONTEST
Properties of estimators of doubly exchangeable covariance matrix and struc-
tured mean vector for three-level multivariate observations (p. 28)

12:20–12:40 Mateusz Wilk, Aleksander Zaigrajew CONTEST
DS-optimal designs for RCR models with heteroscedastic errors (p. 52)

12:40–13:00 Katarzyna Filipiak, Augustyn Markiewicz
Optimality of neighbor designs under mixed interference models (p. 33)

13:00 Lunch

15:00–16:00 Eric Moulines
Simulation and stochastic optimisation in high-dimension, part II (p. 14)

16:00–16:30 Coffee break

16:30–16:50 Katarzyna Steliga CONTEST
On new counting distributions and compound distributions (p. 45)

16:50–17:10 Magdalena Szymkowiak
Characterizations of distributions through aging intensity function (p. 49)

18:00 Dinner
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Tuesday, 29th November
8:00 Breakfast

9:00–10:00 Eric Moulines
Simulation and stochastic optimisation in high-dimension, part III (p. 14)

10:00–10:30 Coffee break

10:30–10:50 Wojciech Rejchel
High-dimensional Ising model and Monte Carlo methods (p. 41)

10:50–11:10 Paweł Teisseyre
CCnet: joint multi-label classification and feature selection using classifier
chains and elastic net regularization. (p. 50)

11:10–11:30 Małgorzata Wojtyś
Generalized sample selection model (p. 53)

11:30–12:00 Coffee break

12:00–12:20 Tomasz Rychlik
Sharp bounds on the expectations of linear combinations of kth records ex-
pressed in the Gini mean difference units (p. 42)

12:20–12:40 Agnieszka Goroncy
Lower bounds on expectations of generalized order statistics from restricted
families of distributions (p. 24)

12:40–13:00 Mariusz Bieniek
Uniqueness of characterization of distributions by regressions of generalized
order statistics (p. 18)

13:00 Lunch

15:00–15:20 Karol R. Opara, Olgierd Hryniewicz
Rank correlation coefficients and their generalizations for interval data (p. 38)

15:20–15:40 Tomasz Górecki, Mirosław Krzyśko, Waldemar Wołyński
Canonical correlation analysis for multivariate functional data (p. 29)

15:40–16:00 Anita Dobek, Krzysztof Moliński, Ewa Skotarczak
Is entropy a good measure of correlation? (p. 44)

16:00–16:30 Coffee break

16:30–16:50 Jacek Wesołowski
Local and global independence of parameters in discrete Bayesian graphical
models (p. 51)

16:50–17:10 Jacek Leśkow
Modelling nonstationary signals using stochastic and nonstochastic approach
(p. 32)

18:00 Dinner

19:00 Meeting of Conference Organizing Team
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Wednesday, 30th November
8:00 Breakfast

9:00–13:00 Excursion

13:00 Lunch

15:00–16:00 Anna Gambin
Statistical modeling in molecular medicine: genomics (p. 11)

16:00–16:30 Coffee break

16:30–16:50 Bogdan Ćmiel, Zbigniew Szkutnik, Jakub Wojdyła
A kernel estimator and associated confidence bands in the Spektor-Lord-Willis
problem (p. 48)

16:50–17:10 Aleksander Zaigrajew
On comparison and improvement of estimators based on likelihood (p. 55)

18:00 Conference Dinner
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Thursday, 1st December
8:00 Breakfast

9:00–10:00 Anna Gambin
Statistical modeling in molecular medicine: proteomics (p. 11)

10:00–10:30 Coffee break

10:30–10:50 Patryk Miziuła
Birnbaum component importance measure for reliability systems with depen-
dent components (p. 35)

10:50–11:10 Krzysztof Jasiński
Asymptotic normality of numbers of observations near order statistics from
stationary processes (p. 27)

11:10–11:30 Magdalena Alama-Bućko, Aleksander Zaigrajew
Optimal choice of order statistics under confidence region estimation in case
of large samples (p. 17)

11:30–12:00 Coffee break

12:00–12:20 Konrad Furmanczyk
Model selection with stepdown procedures and thresholded Lasso for high di-
mensional linear regression (p. 23)

12:20–12:40 Piotr Pokarowski
Greedy variable selection on the Lasso solution grid (p. 39)

12:40–13:00 Mariusz Kubkowski, Jan Mielniczuk
Generalized Ruud’s theorem (p. 30)

13:00 Lunch

15:00–15:20 Grzegorz Wyłupek
A permutation test for the two-sample right-censored model (p. 54)

15:20–15:40 Bogdan Ćmiel, Tadeusz Inglot, Teresa Ledwina
Intermediate efficiency of some Kolmogorov-Smirnov-type tests for stochastic
ordering (p. 19)

15:40–16:00 Przemysław Grzegorzewski, Martyna Śpiewak
Nonparametric tests for interval data (p. 26)

16:00–16:30 Coffee break

16:30–16:50 Piotr Nowak
Statistical inference based on grouped data (p. 37)

16:50–17:10 Katarzyna Filipiak, Daniel Klein i Anuradha Roy
A comparison of Rao’s score test and likelihood ratio tests and for three sepa-
rable covariance matrix structures (p. 22)

18:00 Dinner
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Friday, 2nd December
8:00 Breakfast

9:00–9:20 Mariusz Grządziel
On the maximum likelihood degree of mixed normal models with two variance
components (p. 25)

9:20–9:40 Roman Zmyślony
Testing hypotheses of covariance structure in double multivariate data (p. 57)

9:40–10:00 Anna Szczepańska-Álvarez, Chengcheng Hao, Yuli Liang, Dietrich von
Rosen
Estimation equations for multivariate linear models with Kronecker structured
covariance matrices (p. 47)

10:00–10:30 Coffee break

10:30–10:50 Aneta Sawikowska, Paweł Krajewski
Large chromatographic data sets analysis on the example of metabolomic data
(p. 43)

10:50–11:10 Agnieszka Kulawik, Stefan Zontek
An adaptive robust estimator for normal location model (p. 31)

11:10–11:30 Wojciech Zieliński
Confidence Interval For The Weighted Sum Of Two Binomial Proportions
(p. 56)

11:30–12:00 Coffee break

12:00–12:20 Błażej Miasojedow
Bayesian inference for age-structured population model of infectious disease
with application to varicella in Poland (p. 34)

12:20–12:40 Piotr Sulewski
The compound power-normal distribution (p. 46)

12:40–12:45 Closing of Conference

12:50 Lunch
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Statistical modeling in molecular medicine

Anna Gambin
Institute of Informatics, Warsaw University

Genomics

Our research is focused on development of methods dedicated to detection and anal-
ysis of genomic rearrangements. During the last few years it turned out that the causes
of many diseases are genetic rearrangements involving duplications or deletion of DNA
segments (referred to as Copy Number Variation – CNV). Such disorders can be detected
experimentally using Comparative Genomic Hybridization arrays (aCGH). We have devel-
oped and deployed the computational system supporting clinical diagnosis used in Institute
of Mother and Child for genetic disorders like autism, epilepsy or congenital heart defects.
Compared to existing methods it allows for detection of rare changes that are typical in
cytogenetic analysis.

Working with a unique in the world-wide scale knowledge collected in the database
composed of patients diagnosed in BCM (over 25 000 cases) we have attempted to explain
what are the features of the genome architecture that influence the structural mutations.
Based on appropriate genome architecture features we have built Poisson regression model
for rearrangements occurred in a given genetic region.

Our latest research (both theoretical predictions and confirming them molecular experi-
ments) indicate that in contrast to currently presumed knowledge Non-Allelic Homologous
Recombination (NAHR) mechanism can be induced by much shorted homologous sequences
that it was thought. So far, it was assumed that NAHR occurs only in regions flanked by
long homologous sequences of Low Copy Repeats (LCR) type. We have decided to verify
if it may be sufficient for transposable elements, which cover highly significant part of the
genome (> 40%), to induce such NAHR events. Our results strongly reverberated in the
scientific community, since they diametrically change the way one can think about the
stability of the human genome.

Proteomics

Application of a mass spectrometer in molecular medicine are very broad, since it allows
determination of the composition of complex mixtures, e.g. body fluids. Our first stud-
ies were related to algorithms for automatic interpretation of two-dimensional (LC-MS)
spectra and effective alignment of MS samples. The comparison of samples from different
patients enables the use of peptide composition fingerprints for diagnostics and medical
prognosis. Main tasks for computer scientists include proposing effective machine learning
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algorithms along with adequate statistical methods that will support selection of significant
discriminatory features in diagnosed group of patients.

One of our main achievements was the model of proteolytic activity in blood serum, in
which parameters estimation is based on mass spectrometer measurements. The proteol-
ysis process is modeled as a Continuous Time Markov Chain for which we have managed
to characterize the stationary state. Moreover, we proposed efficient MCMC procedure
for model parameters estimation. Recently we generalize this approach to a different phe-
nomenon: the electron transfer dissociation, ETD. ETD is a method of top-down mass
spectrometry used to perform fragmentation of molecules inside the mass spectrometer.
The rationale behind fragmentation is simple: a mass spectrometer instrument measures
only the mass over charge ratio of chemical compounds. Such ratio derived for fragments
can reveal important additional information on the identity of their source.
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Anna Gambin received the PhD degree in computer science in 2000, the habilitation
degree in 2008 and professorship title in 2015. She is an associate professor at the Institute
of Informatics, Warsaw University, Poland. For the last fifteen years, she has been doing
research on mathematical modelling and algorithms for bioinformatics and computational
biology.
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Simulation and stochastic optimisation in high-dimension

Eric Moulines
Centre de Mathématiques Appliquées

Ecole Polytechnique

In machine learning literature, there has recently been a trend toward working in high-
dimensional parameter space with convex loss functions (or negated log-likelihood) and
penalties (or log-prior). In this course, I will first cover techniques to optimize such func-
tions. I will first cover the classical methods for convex optimization in the smooth case
(gradient descent, Newton) and the non-smooth optimization (subgradient descent, prox-
imal methods). I will then present stochastic approximation procedure introducing recent
results on non-asymptotic analysis for smooth functions and non-smooth stochastic approx-
imation (stochastic subgradient, and averaging, non-asymptotic results and lower-bounds).

The second purpose of this course is to show how the ideas which have proven very
useful in machine learning community to solve large scale optimization problems might
be also use to design efficient sampling algorithms, with convergence guarantees (non-
asymptotic convergence bounds). We will focus on sampling methods derived from Euler
discretization of the Langevin diffusion, which may be seen as a noisy version of the gradient
descent. We will also see how these methods may be generalized in the non-smooth case
by regularizing the objective function. The Moreau-Yosida inf-convolution algorithm is an
appropriate candidate in such case, because it does not modify the minimum value of the
criterion while transforming a non smooth optimization problem in a smooth one. We will
prove convergence results for these algorithms with explicit convergence bounds both in
Wasserstein distance and in total variation.
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Eric Moulines is undeniably one of the best international experts in Machine learning,
Mathematical and Computational statistics, as well as Non-Linear Time series analysis
and Markov Chains. Eric Moulines has consistently been able to develop projects and
industrial collaborations on his favorite research topics with a constant concern for potential
applications (infrared sensor detection, classification of satellite images...). He spent his
entire career at Télécom ParisTech, where he held a position as Professor since 1996 and
where he initiated and developed courses on statistics and data science. He also received
the CNRS Silver Medal in 2010 and the Grand Prize of the Academy of Sciences of the
France Telecom Foundation in 2011.
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Optimal choice of order statistics under confidence
region estimation in case of large samples

Magdalena Alama-Bućko1 i Aleksander
Zaigrajew2

1 Institute of Mathematics and Physics, UTP
University of Science and Technology, Bydgoszcz
2 Faculty of Mathematics and Computer Science

Nicolaus Copernicus University, Toruń

Let x = (x1, . . . , xn) be a sample from a distribution Pθ, θ = (θ1, θ2), where θ1 ∈ R is a
location parameter and θ2 > 0 is a scale parameter. To estimate θ, strong two-dimensional
confidence regions of given confidence level α ∈ (0, 1) are considered. The quality of a Borel
confidence set B(x) is characterized by the risk function defined as R(θ,B) = Eθλ2(B(x)),
where λ2(B(x)) is the Lebesgue measure of B(x). Among confidence regions we distinguish
those having the minimal risk and call them optimal. The method for construction of an
optimal confidence region is based on using a pivot. To construct a pivot, two statistics
t1 and t2 for given k ¬ n are taken: t1(x) =

∑k
i=1 aixmi:n, t2(x) =

∑k
i=1 bixmi:n, where

1 ¬ m1 < m2 < . . . < mk ¬ n. The case k = 2 was considered in [2]. If k > 2, then the
problem of choosing {ai, bi} is appeared. Here given {mi} the coefficients {ai, bi} are taken
in such a way that t1 and t2 are the asymptotically best linear estimators of θ1 and θ2,
respectively.

The main goal of the paper is to make the best choice of order statistics, that is the
best choice of {mi}, to minimize the risk function, as n→∞, under the assumptions that
mi/n → pi, i = 1, . . . , k, 0 ¬ p1 < p2 < . . . < pk ¬ 1. It turns out that such a problem is
quite close to that considered in e.g. [1], Section 10.4. In the paper the problem of choice
the value of k is also discussed. Several examples of location-scale families of distributions
are presented.

References
[1] David H.A., Nagaraja H.N. (2003), Order Statistics, Wiley, New York.

[2] Zaigraev A., Alama-Bućko M.(2013), On optimal choice of order statistics in large
samples for the construction of confidence regions for the location and scale, Metrika. Vol.
76, pp. 577-593.
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Uniqueness of characterization of
distributions by regressions of

generalized order statistics

Mariusz Bieniek
Institute of Mathematics, Maria Curie Skłodowska University, Lublin

Let X(r)∗ , X
(s)
∗ , 1 ¬ r < s, denote generalized order statistics with fixed parameters

γ1, . . . , γs, based on an absolutely continuous distribution function F supported on the
interval (α, β). We consider the problem of unique identification of F by the knowledge of
the regression function

ξ(x) = E
(
h(X(s)∗ )

∣∣ X(r)∗ = x
)
, x ∈ (α, β),

where h : (α, β) → R is known continuous and strictly increasing function. It is well-
known that if s = r + 1, then F uniquely determined by ξ. Utilizing Markov property of
generalized order statistics we give necessary and sufficient condition for the uniqueness
of characterization. We show that if s  r + 2, then the uniqueness of characterization
holds if and only if the corresponding system of s − r − 1 differential equations has the
unique solution. As an example, in the case when s = r + 2, this approach provides new
almost elementary proof of well-known characterization of exponential power and Pareto
distributions by linearity of the regression ξ(x) = ax+ b in the case when h(x) = x.
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Intermediate efficiency of some
Kolmogorov-Smirnov-type tests for stochastic ordering

Bogdan Ćmiel, Tadeusz Inglot, Teresa Ledwina
AGH Kraków, Wrocław University of Technology, Polish Academy of Sciences

Intermediate efficiency (Kallenberg’s efficiency) matches in a nice way two concepts lying
behind Pitman’s and Bahadur’s efficiencies by considering both: significance levels tending
to zero and alternatives tending to the null hypothesis. In our paper we concentrate on the
definition and calculation of the intermediate efficiency of Kolmogorov-Smirnov-type tests
for stochastic ordering. We consider two independent samples X1, ..., Xm and Y1, ..., Yn.
The X’s and Y ’s are distributed according to continuous distribution functions F and G,
respectively. The null hypothesis H0 asserts that X’s are stochastically smaller than Y ’s,
i.e.

H0 : F (z)  G(z) for each z ∈ R

while the alternative H1 is unrestricted one and has the form

H1 : F (z) < G(z) for some z ∈ R.

Given the total number of observations N = m(N) + n(N), we consider weighted and un-
weighted Kolmogorov-Smirnov tests TN and VN , respectively. If we denote by (P1N , Q1N )
the probability measures for (X,Y ) distributions from the proper defined series of alterna-
tives then we can define the intermediate efficiency

eT V = lim
N→∞

ST V(N, (P1N ×Q1N ))
N

,

where

ST V(N, (P1N ×Q1N )) = inf
{
S  1 :

P
m(N)
1N ×Qn(N)1N

(
TN  tαNN

)
¬ Pm(S+k)1N ×Qn(S+k)1N

(
VS+k  vαNS+k

)
, ∀ k  0

}
and tαNN , vαNS+k denote the critical values for the tests TN , VS+k on significance levels αN .
Note that ST V(N, (P1N ×Q1N )) is the minimal sample size S from which VS outperforms
TN . In our paper we calculate this efficiency for some weighted Kolmogorov-Smirnov test
TN with respect to unweighted VN and we demonstrate in a numerical experiment that the
efficiency describes well the tests behavior.
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The dilemmas modeling short-term interest rates
based on the model of Cox, Ingersoll and Ross

Katarzyna Brzozowska - Rup
Kielce University of Technology

Antoni Leon Dawidowicz
Jagiellonian University, Kraków

The Cox, Ingersoll and Ross model (1985) (henceforth the CIR model) is one of the most
employed interest rate models in literature. The model is a modification of the Vasicek in-
terest rate model. In its basic form, the model is a one-factor model which assumes that
short-term interest rates can be represented by a square root diffusion model with a mean
reversion. This assumption is the key to success, because it allows for modelling replicat-
ing three important features of observed interest data (nonnegativity, time-varying market
prices of risk, conditional heteroscedasticity). It is difficult to obtain computationally use-
ful expressions for the unknown parameters (e.g. Klad́ıvko, 2007). Despite the availability
of studies concerning parameter estimation for the model, we decided to propose a new
approach. The aim of the paper is to present a maximum likelihood estimator based on a
particle filter. The short instantaneous interest rate is unobservable, which is why we use a
state space model for estimation, where the state equation is defined as Euler-Maruyama
discretized form of the CIR model. The proposed methodology is implemented and tested
on a sample of simulated data.

The project has been funded by the National Centre of Science granted on the basis of
decision number DEC-2013/11/D/HS4/04014.

References
[1] Andrieu C., Moulines E., Priouret P., 2005, Stability of stochastic approximation under
verifiable conditions, SIAM Journal on Control and Optimization, 44(1), 283-312

[2] Cox J. C., Ingersoll J.E., Ross S.,1985, A theory of term structure of interest rates„
Econometrica, 53, 385-407.

[3] De Rossi G., 2010, Maximum likelihood estimation of the Cox-Ingersoll-Ross model using
particle filter. , Computational Economics, 36:1–16.

[4] Doucet, A.; Johansen, A. M.; 2008, A tutorial on particle filtering and smoothing: fifteen
years later„ Handbook of nonlinear filtering,12, 656-704

[5] Gibson R., Lhabitant F.-S., Talay D., 2001, Modeling the term structure of interest rates:
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A review of the literature, 2001, http://www.risklab.ch/ftp/papers/TermStructureSurvey.pdf

[6] Jasra A, Doucet A., 2009, Sequential Monte Carlo methods for diffusion processes,
Proceedings of the Royal Society A,
http://rspa.royalsocietypublishing.org/content/royprsa/465/2112/3709.full.pdf

[7] Klad́ıvko K., 2007, Maximum likelihood estimation of the Cox-Ingersoll-Ross process:
the Matlab implementation, Technical computing Prague.

[8] N., Sun T.S., 1994, An empirical examination of the Cox, Ingersoll and Ross model of
the term structure of interest rates using the method of maximum likelihood, Journal of
Finance, vol. 54, s. 929–959

[9] Stamirowski M., 2003, Jednoczynnikowe modele Vasika oraz CIR – analiza empiryczna
na podstawie danych polskiego rynku obligacji skarbowych, Bank i Kredyt, 7, 35-46

[10] Szczepaniak W., 2003, Modele stopy spot na rynku polskim, Acta Universitatis Lodzien-
sis, Folia Oeconomica, 166, 51-61
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A comparison of Rao’s score test and likelihood ratio
tests for three separable covariance matrix structures

Katarzyna Filipiak1, Daniel Klein2 i Anuradha Roy3
1Insitute of Mathematics, Poznań University of Technology, Poland

2Institute of Mathematics, P. J. Šafárik University, Košice, Slovakia

3Department of Management Science and Statistics,
University of Texas at San Antonio, USA

The problem of hypotheses testing of separability of the covariance structure for two-
level multivariate data using Rao’s score test (RST) statistics is studied. Three separable
covariance structures are considered: (1) separability with both component unstructured,
(2) separability with the first component as autoregression of order 1 (AR(1)) correlation
matrix and (3) separability with the first component as compound symmetric correlation
matrix. It is shown that the RST statistic does not depend on the true values of mean or
unstructured separability components and, in case (3), on the true value of correlation coef-
ficient. Monte Carlo simulations are then used to study the behavior of the null distribution
of the RST statistic, in terms of sample size considerations, and for the estimation of the
empirical percentiles, and compare the results with the likelihood ratio test (LRT) statistic.
Both tests, RST and LRT, are implemented on a real dataset from medical studies.

This talk is partially supported by Statutory Activities No. 04/43/DSPB/0088.

References
[1] Filipiak, K., D. Klein, A. Roy (2016), A comparison of likelihood ratio tests and Rao’s
score test for three separable covariance matrix structures, Biometrical Journal, Accepted
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Model selection with stepdown procedures and
thresholded Lasso for high dimensional linear regression

Konrad Furmanczyk
Faculty of Applied Infomatics and Mathematics, Warsaw University of Life Sciences

We propose a new selection procedure TLSD which combines a stepdown multiple test-
ing procedure with thresholded Lasso. In the first step we use the thresholded Lasso. In
the next step we apply a stepdown multiple procedure based on OLS estimators. This pro-
cedure give consistent selections in high dimensional linear model. The theoretical results
are supported by simulation study.

References
[1] Furmanczyk, K., Stepdown procedures with threshold Lasso for high dimensional para-
metric model selection, preprint, 2016

[2] Hastie, T., Tibshirani, R., Wainwright, M., Statistical learning with sparsity. The Lasso
generalizations, Chapmann and Hall, 2015

[3] Tibshirani, R., Regression shrinkage and selection via the Lasso, J. Roy. Statist. Soc.
Ser. B. 58 267-288, 1996
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Lower bounds on expectations of generalized order
statistics from restricted families of distributions

Agnieszka Goroncy
Faculty of Mathematics and Computer Science

Nicolaus Copernicus University, Toruń

We present the lower mean-variance bounds on the expectations of the generalized or-
der statistics which are based on the parent distributions with the decreasing generalized
failure rate (DGFR). The particular cases are families of distributions with the decreasing
density (DD) and decreasing failure rate (DFR). The bounds are obtained with use of the
projection method applied to the functions satisfying some specified conditions and appro-
priately chosen convex cones. We also provide the attainability conditions.

Note: Joint work with Mariusz Bieniek (Institute of Mathematics, Maria Curie Skłodowska
University).

References
[1] Bieniek, M., Projection bounds on expectations of generalized order statistics from DFR
and DFRA families, Statistics, 2006, 40: 339–351.

[2] Bieniek, M., On families of distributions for which optimal bounds on expectations of
GOS can be derived, Comm. Stat. Theor. Meth., 2008, 37, 1997–2009.

[3] Bieniek, M., Projection bounds on expectations of generalized order statistics from DD
and DDA families, J. Statist. Plann. Inference, 2008, 138, 971–981.

[4] Bieniek, M., Optimal bounds for the mean of the total time on test for distributions with
decreasing generalized failure rate, Statistics, 2016, 50, 1206–1220.

[5] Danielak, K., Rychlik, T., Sharp bounds for expectations of spacings from decreasing
density and failure rate families, Appl. Math., 2004, 31, 369–395.
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On the maximum likelihood degree of mixed
normal models with two variance components

Mariusz Grządziel
Wrocław University of Environmental and Life Sciences

We extend the results concerning the upper bounds for the maximum likelihood degree
and the REML degree of the one-way classification random model presented in Gross et al.
(2012) to the case of the normal mixed linear model model with two variance components.
Then we prove that both parts of Conjecture 1 in the paper of Gross et al., which concerns
a certain extension of the one-way classification random model, are true under fairly mild
conditions.

References
[1] Gross, E., Drton, M. and Petrović, S. (2012), Maximum likelihood degree of variance
component models, Electron. J. Statist. 6, 993–1016.
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Nonparametric tests for interval data

Przemysław Grzegorzewski and Martyna Śpiewak
Faculty of Mathematics and Information Science,

Warsaw University of Technology

Interval data have drawn an increasing interest recently. However, one should be aware
that closed intervals applied for modeling data may deliver two different types of informa-
tion: the imprecise description of a point-valued quantity (epistemic view) or the precise
description of a set-valued entity (ontic view). Each view yields its own approach to data
analysis and the way of carrying on the statistical inference (Couso & Dubois, 2014). In hy-
pothesis testing a type of available interval data has an impact on hypotheses formulation,
test construction, the way of making final decisions and their interpretation. We illustrate
these differences showing generalizations of some well-known nonparametric one-sample
and two-sample tests into interval data framework. We also discuss the properties of the
considered tests.

References
[1] Couso I., Dubois D., Statistical reasoning with set-valued information: Ontic vs. epis-
temic views, International Journal of Approximate Reasoning 55 (2014), 1502-1518.

[2] Grzegorzewski P., Śpiewak M., The sign test for interval-valued data, In: Soft Methods
for Data Science, Ferraro M.B. et al. (Eds.), Springer 2016, pp. 269-276.

[3] Perolat J., Couso I., Loquin K., Strauss O., Generalizing the Wilcoxon rank-sum test
for interval data, International Journal of Approximate Reasoning 56 (2015), 108-121.
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Asymptotic normality of numbers of observations
near order statistics from stationary processes

Krzysztof Jasiński
Faculty of Mathematics and Computer Science

Nicolaus Copernicus University

Dembińska (2014) considered limiting behavior of numbers of observations that fall into
regions determined by order statistics and Borel sets while observations are independent
and identically distributed. Suitably centered an normed versions of these numbers are
asymptotically normal under some standard assumptions. In this paper, we extend these
results to strictly stationary and ergodic observations satisfying an extra condition which
guarantees some local independence and is based on the concept of strong mixing. We still
assume that the population distribution function is discontinuous and the order statistics
are extreme, central and intermediate.

References
[1] Dembińska, A., (2014), Asymptotic normality of numbers of observations in random
regions determined by order statistics., Statistics 48, 508–523.
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Properties of estimators of doubly exchangeable
covariance matrix and structured mean vector

for three-level multivariate observations

Arkadiusz Kozioł
Wydział Matematyki, Informatyki i Ekonometrii, Uniwersytet Zielonogórski

In this article author obtain the best unbiased estimators of doubly exchangeable covari-
ance structure. For this purpose the coordinate free-coordinate approach is used. Consid-
ered covariance structure consist of three unstructured covariance matrices for three-level
m−variate observations with equal mean vector over v points in time and u sites under
the assumption of multivariate normality. To prove, that the estimators are best unbiased,
complete statistics are used. Additionally, strong consistency is proven. Under the pro-
posed model the variances of the estimators of covariance components are compared with
the ones in the model in [5].
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Canonical correlation analysis
for multivariate functional data

Tomasz Górecki, Mirosław Krzyśko & Waldemar Wołyński
Faculty of Mathematics and Computer Science,
Adam Mickiewicz University in Poznań, Poland

The uncentered kernel alignment originally was introduced by Cristianini et al. (2001).
Gretton et al. (2005) defined Hilbert-Schmidt Independence Criterion (HSIC) and the
empirical HSIC. Centered kernel target alignment (KTA) was introduced by Cortes et al.
(2012). This measure is a normalized version of HSIC.

This work is devoted to a generalization of these measures of dependence on the case
of multivariate functional data. Additionally, based on the concept of alignment between
kernel matrices, nonlinear canonical variables were constructed. It is a generalization of the
results of Chang et al. (2013) for random vectors.
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Generalized Ruud’s theorem

Mariusz Kubkowski, Jan Mielniczuk
Politechnika Warszawska

Consider a binary model P(Y = 1|X) = q(βT1 X, . . . , β
T
k X) and its Kullback-Leibler

projection on a logistic model P(Y = 1|X) = qL(β∗TX), where qL(x) = 1/(1 + exp(−x)).
We show that when regressors of X are linear in the sense that:

E(X|βT1 X, . . . , βTk X) = u0 +
k∑
i=1

uiβ
T
i X

for u0, u1, . . . , up ∈ Rp then β∗ =
k∑
i=1

αiβi for some α1, . . . , αk ∈ R. In a special case when

q(βT1 X, . . . , β
T
k X) =

k∑
i=1

wiqi(βTi X), where
k∑
i=1

wi = 1 and qi : R → (0, 1), some properties

of α1, . . . , αk can be established. Theoretical results are supported by a simulation study.
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An adaptive robust estimator for normal location model

Agnieszka Kulawik, Stefan Zontek
Institute of Mathematics, University of Silesia,

Faculty of Mathematics, Computer Science
and Econometrics, Univeristy of Zielona Góra

The normal model {N(µ, 1) : µ ∈ R} will be considered and an adaptive choice of a
truncation level for Huber’s estimator of location in the model will be proposed. Some
results of simulation study will be given.
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Modelling nonstationary signals using stochastic
and nonstochastic approach

Jacek Leśkow
Cracow Technical University

Statistical processing of nonstationary time series and signals that exhibit periodic or
almost periodic structure is of fundamental importance in many applications, ranging from
telecommunication signals to climatology to wheel bearing fault detections and energy mar-
kets. Numerous methodological resuls that are recently published can be divided into two
general groups. First, more traditional, is based on time series/stochastic processes ap-
proach which serves to identify important parameters of the model. Then, limit theorems
for estimating procedures are established and appropriate inferential algorithms are de-
rived. The second, more recent approach, is based on using relatively measurable functions
and measure-theoretical approach. This also leads to limit theorems and inferential algo-
rithms, but in a quite different setup. Several results of both approaches will be presented
together with applications.

Research supported by Polish National Center For Science grant:
Relative measures and their applications to signal processing,
project number: UMO-2013/10/M/ST1/00096.
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Optimality of neighbor designs
under mixed interference models

Katarzyna Filipiak1 and Augustyn Markiewicz2
1Poznań University of Technology
2Poznań University of Life Sciences

The concept of neighbor designs was introduced and defined in Rees (1967) where some
methods of their construction were also given. Henceforth many methods of construction of
neighbor designs as well as of their generalizations are available in the literature. Recently,
some results on optimality of specified neighbor designs under various interference models
were obtained; cf. Filipiak and Markiewicz (2012) and (2016). The aim of the talk is to
study the problem of optimality of circular neighbor designs under mixed interference
model. It will include some recent result published in Filipiak and Markiewicz (2012) as
well as some new results. The study of optimality of designs under mixed model is based
on the method presented in Filipiak and Markiewicz (2007).
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Bayesian inference for age-structured population model of
infectious disease with application to varicella in Poland

Błażej Miasojedow
Faculty of Mathematics, Informatics and Mechanics

University of Warsaw

Dynamics of the infectious disease transmission is often best understood taking into
account the structure of population with respect to specific features, in example age or
immunity level. Practical utility of such models depends on the appropriate calibration
with the observed data. Here, we discuss the Bayesian approach to data assimilation in
case of two-state age-structured model. This kind of models are frequently used to describe
the disease dynamics (i.e. force of infection) basing on prevalence data collected at several
time points. We demonstrate that, in the case when the explicit solution to the model
equation is known, accounting for the data collection process in the Bayesian framework
allows to obtain an unbiased posterior distribution for the parameters determining the force
of infection. We further show analytically and through numerical tests that the posterior
distribution of these parameters is stable with respect to cohort approximation (Escalator
Boxcar Train) to the solution. Finally, we apply the technique to calibrate the model based
on observed sero-prevalence of varicella in Poland.
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Birnbaum component importance measure for
reliability systems with dependent components

Patryk Miziuła
Institute of Mathematics, Polish Academy of Sciences

Importance measures of components of a reliability system were presented first by Birn-
baum [2] in the 1960s. Since then, many more different types of measures have been invented
(see, e.g., [4]). Importance measures of all the components form a signature which delivers
an information about a ’hierarchy’ of system components. This allows us to identify and
pay attention to the most important components.

Almost all of the known component importance measures require the independence of
component lifetimes. So far, the only exception has been the Barlow-Proschan measure ([1])
which was extended for the systems with dependent components by Iyer [3] and further
investigated by Marichal and Mathonet [5]. In the talk a natural generalization of the classic
Birnbaum measure will be presented. It is valid for arbitrarily dependent components. It
is also related with the Barlow-Proschan-Iyer measure in the same way as the original
Birnbaum and Barlow-Proschan measures are. The illustrative examples will be provided.
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On Three Stick-Breaking Constructions of Beta Processes

Wojciech Niemiro
Faculty of Mathematics, Informatics and Mechanics, University of Warsaw and
Faculty of Mathematics and Computer Science, Nicolaus Copernicus University

We present new derivations of three stick-breaking constructions of beta processes, due
to Thibaux and Jordan (2007), Paisley et al. (2010) and Teh et al. (2007). In particular, we
show that the former two are closely related to the classical Sethuraman’s construction of
the Dirichlet process (1994). We also extend the construction proposed in Teh et al. (2007)
to two-parameter beta processes. Our approach opens possibilities for new algorithms for
posterior inference in nonparametric Bayesian models.
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Statistical inference based on grouped data

Piotr Bolesław Nowak
Uniwersytet Wrocławski, Wydział Prawa, Administracji i Ekonomii

In this talk we consider the problem of parameter estimation when data of a random
sample are given in the form of a frequency table. In this case, we outline the methods to
obtain estimates and confidence intervals for unknown parameters. We also present a new
method of estimation based on truncated moments. We demonstrate this approach on the
example of estimation of the exponential mean.
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Rank correlation coefficients and
their generalizations for interval data

Karol R. Opara, Olgierd Hryniewicz
Systems Research Institute, Polish Academy of Sciences

Quantifying dependence strength is one of the major tasks of statistics. It is often per-
formed with use of correlation coefficients. The talk briefly summarizes various findings
concerning Pearson’s r, Spearman’s ρ and Kendall’s τ . Generalizations of these statistics
to the case of interval data are discussed and their analytical outer bounds are provided.
Obtaining exact values of the interval correlation coefficients is a very computationally
demanding task. However, easy heuristic approximations are proposed, particularly effec-
tive for strong dependencies. In other cases, the use of general purpose global optimization
methods is recommended. These claims are supported by results of an extensive simulation
experiment and illustrated on an example of meteorological data.
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Greedy variable selection on the Lasso solution grid

Piotr Pokarowski
University of Warsaw

The Lasso estimator is a very popular tool for fitting sparse models to high-dimensional
data. However, theoretical studies and simulations established that the model selected by
the Lasso is usually too large. The concave regularizations (SCAD, MCP or capped–l1)
are closer to the maximum l0–penalized likelihood estimator that is to the Generalized
Information Criterion (GIC) than the Lasso and correct its intrinsic estimation bias. That
methods use the Lasso as a starting set of models and try to improve it using local opti-
mization. We propose a greedy method of improving the Lasso solution grid for Generalized
Linear Models. For a given penalty the algorithm orders the Lasso non-zero coordinates
according to the Wald statistics and then selects the model from a small family by GIC.
We derive an upper bound on the selection error of the method and show in numerical ex-
periments on synthetic and real-world data sets that the algorithm is more accurate than
concave regularizations.
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Analysis of MAP in CRP Normal-Normal model

Łukasz Rajkowski
Faculty of Mathematics, Informatics and Mechanics

University of Warsaw

Chinese Restaurant Process (with parameter α > 0) is a sequence of random partitions
of finite sets that can be explained by the following, appetizing description: there is an
infinite queue of customers in front of the Chinese Restaurant; the first customer chooses
any table, the second customer join the first one with probability 1/(1 + α) or go to an
unoccupied table with probability α/(1 + α). After n − 1 customers are seated, the n-th
one may join one of the occupied tables with probability proportional to the number of
customers seating there or choose a new table with probability proportional to α.

As presented in [1], infinite mixture Bayesian model with a Chinese Restaurant process
prior on partitions and a hierarchical Normal-Normal sampling scheme of observations
within clusters is inconsistent for the number of clusters. In this talk we present the sim-
ilar analysis of the limiting behaviour of the maximal posterior partition (MAP) in this
model with the assumption that the data sequence comes from iid samplings from a given
distribution P . It turns out that the asymptotic shape of the MAP partition is strongly
associated with the problem of finding a partition of the observation space that maximises
a difference between variance of conditional expected value of observation with respect to
σ-field generated by this partition and its entropy.
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High-dimensional Ising model and Monte
Carlo methods

Wojciech Rejchel
Faculty of Mathematics and Computer Science

Nicolaus Copernicus University, Toruñ

Finding interactions between random variables is an important challenge in biology,
genetics, physics or social network analysis. The Ising model [2] is a popular tool in in-
vestigating relations between discrete random variables. However, it is also an example of
an intractable constant model. In the high-dimensional scenario one usually uses the pseu-
dolikelihood idea [1] to overcome this problem, for instance in [3]. We propose to apply
Monte Carlo methods. In the talk we compare (theoretically and experimentally) properties
of these two approaches.

It is a joint work with Błażej Miasojedow.
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Sharp bounds on the expectations of linear combinations
of kth records expressed in the Gini mean difference units

Tomasz Rychlik
Institute of Mathematics, Polish Academy of Sciences

We describe a method of calculating sharp lower and upper bounds on the expecta-
tions of linear combinations of kth records expressed in the Gini mean difference units of
the original i.i.d. observations. In particular, we provide sharp lower and upper bounds
on the expectations of kth records and their differences. We also present the families of
distributions which attain the bounds in the limit. This is a joint work with Paweł Marcin
Kozyra.
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Large chromatographic data sets analysis
on the example of metabolomic data

Aneta Sawikowska1,2, Paweł Krajewski2
1Poznań University of Life Sciences, Poznań, Poland

2Institute of Plant Genetics,
Polish Academy of Sciences, Poznań, Poland

Chromatography is now applied on a large scale in research on biological systems. We
show the protocol of several integrated and computationally optimized stages of chro-
matographic data analysis. Raw data are normalized by mass of samples. The baseline
is removed by differentiation. Retention time alignment is done by correlation optimized
warping (COW) [1, 2]. Intervals in which a metabolite or a group of metabolites with sim-
ilar properties occurred, called peaks, are detected for individual chromatograms by using
profiles of the smoothed second derivative. To find bounds for individual peaks, inflection
points are located. Common peaks for all chromatograms are built. The chromatograms
are integrated over peaks. Some steps of data preprocessing are performed using publicly
available software (R), some with own scripts written for known algorithms and others with
our own, new algorithms. The obtained data are subjected to the analysis of variance ap-
plied with the help of the restricted maximum likelihood (REML) numerical procedures in
Genstat package. To analyze multidimensional aspect of data, correlation network analysis
is performed [3, 4].
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Is entropy a good measure of correlation?

Anita Dobek, Krzysztof Moliński, Ewa Skotarczak
Poznań Univeristy of Life Sciences

In many life sciences experiments a discrete variable is conditioned by an unobservable
continues variable called liability. When the same variable is observed in two sets of objects,
the correlation between them can be measured by the use of entropy. Jakulin (2005) defined
a normed mutual information as a ratio of mutual information I(A,B) and joint entropy
H(A,B). It is taking values between zero and one corresponding to total independence and
total dependence. In our study we would like to find a relationship between this measure of
correlation and a Pearson’s coefficient of correlation. To answer this question a simulation
studies were performed. It seems to us that there is a linear dependence between the
logarithms of these two measures.
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On new counting distributions
and compound distributions

Katarzyna Steliga
Lublin University of Technology

We introduce new counting probability distributions - the α-modified negative binomial
distribution and the α-modified Delaporte distribution. The basic characteristics (moments,
coefficient of variation V , skewness γ, and kurtosis κ) of these distributions are presented.

Applications of the proposed distributions in the theory of insurance are given. Namely,
we show that the α-modified negative binomial distribution fits better the number of
claims of automobile insurance than the classical negative binomial distribution, and the
α-modified Delaporte distribution describes more precisely the number of car accidents
than the classical Delaporte distribution.

Moreover, we introduce the compound α-modified Delaporte distribution with Borel
summands and gamma summands. We present the basic characteristics (moments, coeffi-
cient of variation, skewness and kurtosis) of the investigated distributions. In this aim we
need formulae for factorial moments, moments and central moments of the Borel distribu-
tion and give their characteristics.
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The compound power-normal distribution

Piotr Sulewski
Institute of Mathematics, Pomeranian University, Słupsk

In statistical literature, the most popular is the normal distribution. It is one of the most
important probability distributions of continuous random variable that plays an important
role in all branches of science related to events or random processes. Distributions de-
rived from the normal distribution are: the lognormal distribution, Chhikary’s distribution,
Birnbaum–Saunders’s distribution, Johnson’s distribution of type SL, SB, SU . Acumulative
distribution function (CDF) of listed above distributions is given by

F1 (x; a, b) = Φ [ϕ (x; a, b)] , (3.1)

where Φ (.)is a CDF of N (0, 1), ϕ (x; a, b) is an increasing function of argument x.
The first aim of this presentation is to present the power-normal distribution with a CDF
(1). A CDF of the proposed distribution on the Q-Q plot is not straight line, but a curve
monotonically increasing.
The second aim is to present the compound power-normal distribution, which a CDF is
given in the form

F2 (x; a, b) = ωΦ
(
x− a
b

)
+ (1− ω) Φ [ϕ (x; a, b)] , (3.2)

and compare it with the compound normal distribution.
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Estimation equations for multivariate linear models
with Kronecker structured covariance matrices

Anna Szczepańska-Álvareza, Chengcheng Haob,
Yuli Liangc, Dietrich von Rosenc;e

a Department of Mathematical and Statistical
Methods, Poznań University of Life Sciences, Poland
b School of Business Information, Shanghai University

of International Business and Economics, China
c Statistics Sweden, Sweden

d Department of Energy and Technology, Swedish
University of Agricultural Sciences, Sweden

e Department of Mathematics, Linkoping University, Sweden

The separable covariance structures, Σ ⊗Ψ, are related to experiments where the ob-
served variables are cross-classified by two factors, for example, space and time. These
structures, in a natural way, appear in repeated measures and there are not so many pa-
rameters, in comparison with a completely unstructured covariance matrix, which have
to be estimated when performing statistical inference. For four types of covariance struc-
tures likelihood estimation equations are determined. Explicit estimators are, however, not
possible to obtain. The overall purpose is to study a few directions where we can extend
the assumption about Σ ⊗ Ψ and still have a chance to obtain relatively easy estima-
tion algorithms with clear stopping rules, i.e. flip-flop type algorithms. Easy interpretable
algorithms imply also that it is possible to study properties of the estimators.

References
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A kernel estimator and associated confidence
bands in the Spektor-Lord-Willis problem

B. Ćmiel, Z. Szkutnik, J. Wojdyła
AGH Kraków

The stereological problem of unfolding the distribution of spheres radii from linear sec-
tions, known as the Spektor-Lord-Willis problem, is formulated as a Poisson inverse prob-
lem and an L2-rate-minimax solution is constructed over some restricted Sobolev classes.
The solution is a specialized kernel-type estimator with boundary correction. An automatic
bandwidth selection procedure based on empirical risk minimization is proposed and, for
the first time for this problem, non-parametric, asymptotic confidence bands for the un-
folded function are constructed. The performance of the procedures is demonstrated in a
Monte Carlo experiment.
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Characterizations of distributions
through aging intensity function

Magdalena Szymkowiak
Poznań University of Technology

In this paper univariate and bivariate random variables are characterized. We find that
for presented distributions it is easier to characterize them through their aging intensity
function than through their failure rate function.

Moreover, aging intensity and bivariate aging intensity orders are studied for the con-
sidered Weibull distributions. They allow us to decide that one random variable has the
better aging property than another one.
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CCnet: joint multi-label classification and feature selection
using classifier chains and elastic net regularization.

Paweł Teisseyre
Institute of Computer Science, Polish Academy of Sciences.

Classifier chains are among the most successful methods in multi-label classification due
to their simplicity and promising performance. However the standard versions of classifier
chains described in the literature do not usually perform feature selection. We propose an
algorithm CCnet which is a combination of classifier chains and elastic-net regularization.
An important advantage of CCnet is that selection of the relevant features in an integral
element of the learning process. We show the stability of our algorithm and analyse the
generalization error bound. It follows from experiments that the proposed algorithm out-
performs the standard versions of classifier chains as well as other state-of-the-art methods.
We also show that the feature selection is stable with respect to the order of fitting the
models in the chain.
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Local and global independence of parameters
in discrete Bayesian graphical models

Jacek Wesołowski
Główny Urząd Statystyczny and Politechnika Warszawska

Geiger and Heckerman (1997) (GH) proved a characterization of the classical Dirichlet
distribution based on the notion of local and global independence of parameters in discrete
Bayesian graphical models defined on a complete graph. Since the seminal David and
Lauritzen (1993) paper it is known that in the case of models based on decomposable
graphs the role of the classical Dirichlet as the fundamental prior is taken over by the
hiper-Dirichlet law. In Massam and Wesołowski (2016) we managed to extend the hiper-
Dirichlet family, preserving its essential properties, to a wider family of, so called, P-
Dirichlet distributions, where P is a family of moral DAGs (directed acyclic graphs) with a
given decomposable skeleton. Moreover, we proved a characterization of this wider family in
terms of local and global independence of parameters (relaxing additionally some smothness
conditions imposed in GH). The talk will be concentrated on the simplified version of
the latter result, covering only the case of the hyper-Dirichlet distribution. In particular,
we introduce a notion of separable family of DAGs which explains why local and global
independence of parameters with respect to two very special DAGSs (of a complete graph)
were considered in GH.
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able graphical models, Annals of Statistics (1993)

[2] Geiger, D., Heckerman, D., A characterization of the Dirichlet distribution through global
and local parameter independence, Annals of Statistics (1997)
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DS-optimal designs for RCR
models with heteroscedastic errors

Mateusz Wilk1,2, Aleksander Zaigrajew1
1WMiI UMK, 2IP PAN

Assume that we have a linear random coefficient regression model with heteroscedastic
errors. That is, we consider the model

y(x) = β1 + β2x+ e(x), x ∈ [a, b], (3.3)

where [a, b] ⊂ R is a design region, β = [β1 β2]T is a random vector uncorrelated with e(x),
E[e(x)] = 0, and cov[e(x)] ∝ 1

λ(x) with λ : R → R being a given positive function. Also
assume that according to this model we have uncorrelated observations y(xi) at xi, i =
1, . . . , n, respectively.

In this talk we examine the problem of finding optimal designs for estimation of β and
E[β] in (3.3). Each continuous k-point design ζ is a discrete probability measure taking
values ωi  0 at distinct points xi ∈ [a, b], i = 1, . . . , k. Considered criteria of optimality
include several classical criteria (D-, A-, and E-optimality) as well as DS-optimality intro-
duced by Sinha [2,3]. If the parameter of interest is denoted by θ, then a design ζ is said
to be DS-optimal for the estimator θ̂(ζ) if it maximizes the probability P(‖θ − θ̂(ζ)‖ < ε)
for all ε > 0.

Our work covers two main results. Firstly, in similar but more general fashion than in
[1], we provide and discuss conditions for the model (3.3) which are sufficient if we want
to reduce any k-point design (k  2) into a 2-point design but keep quality (in terms of
the above optimality criteria) of the former. Secondly, we provide sufficient and necessary
conditions for existence of the DS-optimal design among 2-point designs.

References
[1] Cheng, J., Yue R.-X., Liu, X. (2013), Optimal designs for random coefficient regression
models with heteroscedastic errors, Communications in Statistics-Theory and Methods 42,
2798-2809.

[2] Liski, E.P., Luoma, A., Zaigraev, A. (1999), Distance optimality design criterion in
linear models, Metrika 49, 193-211.
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Lecture Notes in Statistics: 163. Springer-Verlag, New York.
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Generalized sample selection model

Małgorzata Wojtyś
Plymouth University

Non-random sample selection is a problem frequently encountered among observational
studies, arising when a response variable of interest is observed only for a restricted, non-
random sample.

The sample selection model was first introduced by Gronau (1974), Lewis (1974) and
Heckman (1976) when attempting to fit a regression model to women’s wages data where
some women in the sample did not work.

We consider a generalized sample selection model defined by a system of two regression
equations, the outcome equation and selection equation, expressed as generalized additive
models. Each of the two equations contains a non-parametric component in the form of a
sum of smooth functions of predictors. Selectivity arises if outcome variables of these two
equations are mutually dependent.

We propose a fitting method based on penalized likelihood simultaneous equation esti-
mation where the smooth functions are approximated using the regression spline approach
and the bivariate distribution of the outcomes of the two equations is represented in the
form of an Archimedean copula. Theoretical results related to asymptotic consistency of the
procedure will be presented and small sample performance of the method will be illustrated
using R package SemiParSampleSel.
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[1] Gronau R (1974), Wage Comparisons: A Selectivity Bias., Journal of Political Economy,
82, 1119-1143.

[2] Heckman J (1976), The Common Structure of Statistical Models of Truncation, Sam-
ple Selection and Limited Dependent Variables and a Simple Estimator for Such Models,
Annals of Economic and Social Measurement, 5, 475-492.

[3] Lewis H (1974), Comments on Selectivity Biases in Wage Comparisons, Journal of
Political Economy, 82, 1145-1155.
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the R package SemiParSampleSel, Journal of Statistical Software, 71(6), 1-66.
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A permutation test for the
two-sample right-censored model

Grzegorz Wyłupek
Institute of Mathematics, University of Wrocław

We consider the two-sample censorship model with n = n1+n2 independent observations
made of nl individuals from the lth population, l = 1, 2. The ith subject in the lth sample
has non-negative, independent latent survival and censoring times X0li and Uli with the
corresponding continuous distribution function Fl and Gl, respectively, i = 1, . . . , nl, l =
1, 2. The observable random variables are Xli = min{X0li, Uli} together with their censoring
statuses ∆li = 1(X0li ¬ Uli), where 1(·) is the indicator of the set ·. As a result, what we
have at our disposal is the set of incomplete observations

(Xli,∆li) = (min{Xo
li, Uli},1(Xo

li ¬ Uli)), i = 1, . . . , nl, l = 1, 2.

On the basis of those observations, we will test

H : F1(x) = F2(x), for all x  0,

A : F1(x) 6= F2(x), for some x  0,

in the presence of infinite-dimensional nuisance parameters G1 and G2.
In the talk, we introduce a new test statistic for the above problem, discuss its asymptotic

properties, and present the results of the simulation study.
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On comparison and improvement
of estimators based on likelihood

Aleksander Zaigrajew
Nicolaus Copernicus University, Toruń

The problem of estimation of unknown parameters of distributions is considered. We
examine absolutely continuous distributions with two unknown parameters, one of which is
location or scale. In the case when this location or scale parameter is nuisance, the follow-
ing estimators of parameter of interest are taken into account: usual maximum likelihood
estimator, bias-corrected maximum likelihood estimator, maximum integrated likelihood
estimator. General results on comparison of these estimators with respect to the second
order risk, based on the mean squared error, are obtained [4]. Furthermore, possible im-
provements of basic estimators via the notion of the second order admissibility of the
estimators and methodology given in [1] are proposed. In the recent papers written by
Tanaka et al. [2,3] these problems were studied for estimation of parameters of gamma
distribution. We perform more accurate comparison of the estimators for this case as well
as for some other cases. In simulations, we also compare the above-mentioned estimators
with the jackknife estimator. The problem of estimation of both parameters is considered
as well.
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parameter, Statistics, 49, 1, 84-97.
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Confidence Interval For The Weighted
Sum Of Two Binomial Proportions

Wojciech Zieliński
Department of Econometrics and Statistics

Warsaw University of Life Sciences

The problem of interval estimation of a probability of success in a Binomial model is
considered. Classical confidence interval is compared with the confidence interval which
uses the information about non homogeneity of the sample.

Let θ ∈ (0, 1) be a probability of success in a Binomial model. Suppose that θ =
w1θ1+w2θ2, where θ1, θ2 ∈ (0, 1) are probabilities of successes of two independent Binomial
models. Weights w1, w2 are such that w1, w2 > 0 and w1 + w2 = 1. The problem is in
interval estimation of θ on the basis of the sample of size n. The sample is divided into two
subsamples of size n1 (from the Binomial model with the probability of success θ1) and n2
(from the Binomial model with the probability of success θ2).

It is shown, that the confidence interval which uses the information of the division of
the sample is better (shorter) than the one based on the whole sample.
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Testing hypotheses of covariance
structure in double multivariate data

Roman Zmyślony
Wydział Matematyki, Informatyki i Ekonometrii, Uniwersytet Zielonogórski

Blocked compound symmetric (BCS) covariance structure for doubly multivariate ob-
servations (m dimensional observation vector repeatedly measured over u locations or time
points), which is a multivariate generalization of compound symmetry covariance structure
for multivariate observations, was introduced by Rao (1945, 1953) while classifying geneti-
cally di erent groups, and then Arnold (1979) studied this BCS covariance structure while
developing general linear model with exchangeable and jointly normally distributed error
vectors. The test about covariance structure will be presented.
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