


XLVII Konferencja
Statystyka Matematyczna

29 listopada — 3 grudnia 2021
Bedlewo






Spis tresci

Czesé I. Wprowadzenie

Czesé¢ I1. Program konferencji

Czesé III. Zaproszeni wykladowcy

Estimation and testing in multivariate linear models..........
Daniel Klein

Computational method for high dimensional statistics ........
Blazej Miasojedow

Cze$¢ IV. Streszczenia referatéow

Maximum likelihood estimation for discrete exponential fami-
lies and random graphs .......... ... ... ... . i
Krzysztof Bogdan, Michal Bosy, Tomasz Skalski

Pattern recovery by SLOPE when the design matrix is ortho-

gonal ...
Tomasz Skalski, Malgorzata Bogdan, Piotr Graczyk, Bartosz
Kolodziejek, Patrick Tardivel, Maciej Wilczynski

Spectral density estimation for nonstationary data with non-
zero mean function ....... ... ... . L L

Anna Dudek, Lukasz Lenart



Approximate normality in testing compound symmetry under
large- and high-dimensional settings .......................... 28
Katarzyna Filipiak, Daniel Klein, Jolanta Pielaszkiewicz

Some proposal of the high dimensional PU learning classifica-
tion procedure. .. ... ... .. .. 29
Konrad Furmanczyk, Marcin Dudzinski, Diana Dziewa-Dawidczyk,

Applying Metropolis-within-Gibbs algorithm to the problem
of cell type deconvolution in tissues from spatial transcripto-
mics data . ...... ... ... 30
Agnieszka Geras, Shadi Darvish Shafighi, Kacper Domzal, Igor
Filipiuk, fLukasz Raczkowski, Hosein Toosi, Leszek Kaczmarek,
Lukasz Koperski, Jens Lagergren, Dominika Nowis, Ewa Szczurek

On the bounds on expected order statistics from the decre-
asing reversed failure rate distributions ....................... 32

Agnieszka Goroncy, Tomasz Rychlik

Goodness-of-fit tests for imprecise data ....................... 33
Przemystaw Grzegorzewski, Oliwia Gadomska

Estimation of block structured covariance matrix ............. 34
Malwina Janiszewska, Augustyn Markiewicz, Monika Mokrzycka

Conditional reliability properties of k-out-of-n system compo-
sed of different types of components ........... ... .. .. ... .. 35
Krzysztof Jasinski

Various tests for independence under block compound sym-
metry covariance structure ............... .. ... . ... 36
Katarzyna Filipiak, Mateusz John, Daniel Klein

Variable selection in linear model via generalized SLOPE. . . ... 37
Michal Kos
Adaptive MCMC for multimodal targets ..................... 38

Chris Holmes, Krzysztof Latuszynski, Emilia Pompe

Multiple testing of conditional independence hypotheses using
information-theoretic measures .............. .. ... .. .. ... .. 39
Malgorzata Lazecka, Jan Mielniczuk

Linear sufficiency and admissibility under various loss functions 40
Augustyn Markiewicz



The comparison of the estimators of linearly structured cova-
riance matrix .. ... ..
Adam Mieldzioc

Joint estimation of posterior probability and propensity score
for positive and unlabelled data ..............................
Konrad Furmanczyk, Jan Mielniczuk, Pawel Teisseyre, Wojciech

Rejchel

Discrepancy measures in the context of power study for te-
sting covariance structures........... ... ... . . L.
Katarzyna Filipiak, Daniel Klein, Monika Mokrzycka

Sensitive questions in survey statistics: some new versions of
Item Count Technique ........... ... ... ... ... . ... ... .....
Wojciech Niemiro

On the choice of the optimal linear combination of two or-

der statistics in quantile estimation distributions with given

MOMENES .. ...
Luiza Panczyk, Mariusz Bieniek

Estimation of parameters and quantiles of the Weibull distri-
bution . ... ... .

Alicja Jokiel-Rokita, Sylwester Pigtek

Objective Bayes factors in linear models ......................
Piotr Pokarowski

Selection consistency for high-dimensional categorical data ...
Szymon Nowakowski, Piotr Pokarowski, Wojciech Rejchel

Shrinkage estimators for uplift regression.....................
Krzysztof Rudas, Magdalena Grabarczyk

Bounds on the expectations of L-statistics from iid symmetric
samples in various scale units ............... ... ... ... . ...
Tomasz Rychlik

Model recovery by SLOPE ........ .. ... ... .. ... ... .......
Tomasz Skalski, Malgorzata Bogdan, Piotr Graczyk, Bartosz
Kolodziejek, Patrick Tardivel, Maciej Wilczynski

Permutation test for the multivariate coefficient of variation
in factorial designs........ ... ... ..
Marc Ditzhaus, tukasz Smaga



The Weibull lifetime model with randomized failure-free time
Piotr Sulewski, Magdalena Szymkowiak

Two methods of conjoint summands of generating bivariate
and trivariate normal pseudo-random numbers ...............
Piotr Sulewski

Testing of factor effects in a three level model ................
Anna Szczepanska-Alvarez

Adaptivity via a discrepancy principle for Poisson inverse pro-
blems . .. ...
Zbigniew Szkutnik

Conditions on system signatures assuring the preservation of

some distribution properties of component lifetimes by system

lifetime .. ... .
Barry C. Arnold, Tomasz Rychlik, Magdalena Szymkowiak

Feature selection for positive-unlabelled multi-label classifica-

Pawel Teisseyre

A nonparametric test for paired data ................. ... ... ..
Grzegorz Wylupek

54

Czes$¢ V. Uczestnicy

Czes$¢ VI. Indeks




Czesé 1

Wprowadzenie






Konferencja Statystyka Matematyczna odbywa si¢ rokrocznie od wielu lat.
Od 29. listopada do 3. grudnia 2021 roku odbedzie si¢ juz XLVII edycja tej
konferencji, ktorej miejscem bedzie Osrodek Badawczo-Konferencyjny Insty-
tutu Matematycznego Polskiej Akademii Nauk w Bedlewie. Konferencja ma
charakter hybrydowy.

Celem konferencji jest zebranie naukowcéw dzielacych wspélne zainteresowa-
nia zwigzane ze statystyka matematyczna i jej zastosowaniami. Do gtéwnych
tematéw poruszanych na konferencji naleza:

estymacja parametryczna i nieparametryczna,
planowanie eksperymentow,

liniowe i uogdlnione modele liniowe,
testowanie hipotez statystycznych,

szeregi czasowe,

analiza danych wielowymiarowych,

analiza asymptotyczna,

modele graficzne.

Planowane sa rowniez wystapienia po$wiecone metodologii analizy duzych
zbioréw danych (big-data) oraz danych wysokowymiarowych (high-dimensio-
nal), ze szczegblnym wykorzystaniem technik uczenia maszynowego. Konfe-
rencja ma charakter teoretyczny, jednakze rozwiazania przedstawiane w cza-
sie wystapien maja zastosowanie w wielu dyscyplinych wspoétczesnej nauki
i techniki, m.in. w genetyce, biologii, ekonomii, rolnictwie czy naukach inzy-
nierskich.
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e prof. dr hab. Malgorzata Bogdan
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10



Czesc 11

Program konferencji






Program

Poniedziatek, 29 listopada 2021

8:00 Sniadanie

9:50-10:00 Otwarcie konferencji
10:00-11:00 D. Klein: Estimation and testing in multivariate linear models (I)

11:00-11:30 Przerwa

11:30-11:50 M. Bogdan: Pattern recovery by SLOPE when the design matrix
is orthogonal
11:50-12:10 T. Skalski: Model recovery by SLOPE

12:10-12:30 Przerwa

12:30-12:50 T. Rychlik: Bounds on the expectations of L-statistics from iid
symmetric samples in various scale units

12:50-13:10 L. Pariczyk: On the choice of the optimal linear combination of
two order statistics in quantile estimation distributions with given
moments

13:10-13:30 K. Jasinski: Conditional reliability properties of k-out-of-n system
composed of different types of components

14:00 Obiad
16:00-17:00 D. Klein: Estimation and testing in multivariate linear models (IT)
17:00-17:30 Przerwa

17:30-17:50 M. fazecka: Multiple testing of conditional independence hypo-
theses using information-theoretic measures

17:50-18:10 M. Janiszewska: Estimation of block structured covariance matrix

18:10-18:30 M. John: Various tests for independence under block compound
symmetry covariance structure

19:00 Kolacja



Wtorek, 30 listopada 2021

8:00 Sniadanie

10:00-11:00 D. Klein: Estimation and testing in multivariate linear models
(111)

11:00-11:30 Przerwa

11:30-11:50 W. Niemiro: Sensitive questions in survey statistics: some new
versions of Item Count Technique
11:50-12:10 K. Ruda$: Shrinkage estimators for uplift regression

12:10-12:30 Przerwa

12:30-12:50 W. Rejchel: Selection consistency for high-dimensional categorical
data

12:50-13:10 G. Wylupek: A nonparametric test for paired data

13:10-13:30 K. Bogdan: Maximum likelihood estimation for discrete exponen-
tial families and random graphs

14:00 Obiad

16:00-17:00 B. Miasojedow: Computational method for high dimensional sta-
tistics (I)

17:00-17:30 Przerwa

17:30-17:50 A. Mieldzioc: The comparison of the estimators of linearly struc-
tured covariance matrix

17:50-18:10 A. Geras: Applying Metropolis-within-Gibbs algorithm to the pro-
blem of cell type deconvolution in tissues from spatial transcrip-
tomics data

18:10-18:30 P. Sulewski: Two methods of conjoint summands of generating
bivariate and trivariate normal pseudo-random numbers

19:00 Kolacja



Sroda, 1 grudnia 2021

8:00 Sniadanie
10:00 Wycieczka
14:00 Obiad

16:00-17:00 B. Miasojedow: Computational method for high dimensional sta-
tistics (II)

17:00-17:30 Przerwa

17:30-17:50 P. Pokarowski: Objective Bayes factors in linear models

17:50-18:10 A. Markiewicz: Linear sufficiency and admissibility under various

loss functions
18:10-18:30 M. Kos: Variable selection in linear model via generalized SLOPE

19:00 Kolacja konferencyjna



Czwartek, 2 grudnia 2021

8:00 Sniadanie

10:00-11:00 B. Miasojedow: Computational method for high dimensional sta-
tistics (III)

11:00-11:30 Przerwa

11:30-11:50 J. Mielniczuk: Joint estimation of posterior probability and pro-
pensity score for positive and unlabelled data

11:50-12:10 P. Teisseyre: Feature selection for positive-unlabelled multi-label
classification

12:10-12:30 K. Latuszyriski: Adaptive MCMC for multimodal targets

12:30-12:50 Przerwa

12:50-13:10 £. Smaga: Permutation test for the multivariate coefficient of va-
riation in factorial designs

13:10-13:30 P. Sulewski: The Weibull lifetime model with randomized failure-
free time

14:00 Obiad

16:00-16:20 A. Dudek: Spectral density estimation for nonstationary data with
nonzero mean function

16:20-16:40 A. Szczepariska-Alvarez: Testing of factor effects in a three level
model

16:40-17:00 M. Mokrzycka: Discrepancy measures in the context of power
study for testing covariance structures

17:00-17:30 Przerwa

17:30-17:50 Z. Szkutnik: Adaptivity via a discrepancy principle for Poisson
inverse problems

17:50-18:10 P. Grzegorzewski: Goodness-of-fit tests for imprecise data

18:10-18:30 S. Pigtek: Estimation of parameters and quantiles of the Weibull
distribution

19:00 Kolacja



Pigtek, 3 grudnia 2021

8:00 Sniadanie

10:00-10:20 M. Szymkowiak: Conditions on system signatures assuring the pre-
servation of some distribution properties of component lifetimes
by system lifetime

10:20-10:40 A. Goroncy: On the bounds on expected order statistics from the
decreasing reversed failure rate distributions

10:40-11:00 Przerwa

11:00-11:20 K. Furmanczyk: Some proposal of the high dimensional PU lear-
ning classification procedure

11:20-11:40 K. Filipiak: Approximate normality in testing compound symme-
try under large- and high-dimensional settings

11:40-11:50 Zakonczenie konferencji

12:00 Obiad






Czesé 11

Zaproszeni wykltadowcy






Estimation and testing in multivariate linear
models

Daniel Klein

P. J. Safarik University, Kosice, Slovakia

Abstract

Experiment is one of the main tool of scientific research and it typically results
in a set of measured or observed data. There are two main problems to solve
while analysing data - to determine the values of unknown parameters, and
to test the hypotheses about the values of unknown parameters. The talk will
be focused on the problems of estimation and testing of unknown parameters
in the growth curve model and its generalized versions as well as in two-level
multivariate linear models. The estimators of unknown parameters under
some specific conditions, especially under assumption of special covariance
matrix structure, and tests of mean and covariance structure will be studied.
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Computational method for high dimensional
statistics

Btlazej Miasojedow

University of Warsaw

Abstract

High-dimensional statistics in recent years have posed new challenges for com-
putational methods. On the one hand, statistical problems are the motivation
for creating new algorithms, on the other hand, the analysis of numerical me-
thods shows the directions of the development of new statistical methods. In
my lecture I am going to talk about results in the field of computational
statistics, focusing mainly on stochastic optimization methods.
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Czeéé TV

Streszczenia referatow






Maximum likelihood estimation for discrete
exponential families and random graphs

Krzysztof Bogdan', Michal Bosy?, Tomasz Skalskil:?

L Wroctaw University of Science and Technology
2 University College London, UK
3 University of Angers, France

Abstract

We shall discuss the existence of the maximum likelihood estimator for di-
screte exponential families, based on preprint [1]. Our criterion is simple to
apply as we show in various settings, e.g., for exponential models of random
graphs. As an application, we specify the size of independent identically di-
stributed samples for which the maximum likelihood estimator exists with
high probability.

References
1. Bogdan, K., Bosy, M. and T. Skalski (2021). Maximum likelihood estimation for

discrete exponential families and random graphs. arXiv, 1911.18143 https:
//arxiv.org/abs/1911.13143
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Pattern recovery by SLOPE when the design
matrix is orthogonal

Tomasz Skalski', Malgorzata Bogdan?, Piotr Graczyk?,
Bartosz Kolodziejek?*, Patrick Tardivel®, Maciej
Wilczynskit

Wroctaw University of Science and Technology
University of Wroctaw

University of Angers, France

Warsaw University of Technology

University of Burgundy, France

Abstract

Sorted L-One Penalized Estimator (SLOPE) is a relatively new convex re-
gularization method for fitting high-dimensional regression models. SLOPE
allows to reduce the model dimension by eliminating some of the regression
coefficients and by equalizing some of nonzero coefficients. This allows to
identify situations, where some of true regression coefficients are equal to
each other. In this talk we will introduce the SLOPE pattern, i.e. the set
of relations between the true regression coefficients, which can be identified
by SLOPE under certain conditions. We will also present theorem on the
consistent pattern recovery by SLOPE when the design matrix is orthogonal
and illustrate advantages of the SLOPE clustering in the context of the high
frequency signal denoising.
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Spectral density estimation for nonstationary
data with nonzero mean function

Anna Dudek!, Fukasz Lenart?

1 AGH University of Science and Technology, Cracow
2 Cracow University of Economics

Abstract

We introduce a new approach for nonparametric spectral density estimation
based on the subsampling technique, which we apply to the important class of
nonstationary time series. These are almost periodically correlated sequences.
In contrary to existing methods our technique does not require demeaning
of the data. On the simulated data examples we compare our estimator of
spectral density function with the classical one. Additionally, we propose a
modified estimator, which allows to reduce the leakage effect.

Keywords

Subsampling, Almost periodically correlated, Covariance matrix estimation,
Mixing.

Acknowledgements

Anna Dudek acknowledges support from the King Abdullah University of
Science and Technology (KAUST) Research Grant OSR-2019-CRG8-4057.2.

References

1. Dudek, A.E. and L. Lenart. Spectral density estimation for nonstationary data
with nonzero mean function. Submitted.
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Approximate normality in testing compound
symmetry under large- and high-dimensional
settings

Katarzyna Filipiak!, Daniel KleinZ?, Jolanta
Pielaszkiewicz?

! Poznan Univeristy of Technology
2 P. J. Safarik University in Kosice, Slovakia
3 Link6ping University, Sweden

Abstract

In this paper the Rao score and likelihood ratio tests for hypothesis related to
compound symmetry covariance structure of multivariate data are studied.
Under the assumption of large-dimensionality the normal approximation of
the Rao score test statistics distribution is proven as well as the exact and
approximate distributions of the likelihood ratio test are derived. Simulation
studies show the advantage of the Rao score test over the likelihood ratio test
in both studied contexts: type I error and power. Moreover, the Rao score
test is available in the case of high-dimensionality, and it is shown that the
normal approximation matches well its distribution in this case.

Keywords

Compound symmetry, Rao score test, Likelihood ratio test, Large-dimensio-
nality, High-dimensionality.
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Some proposal of the high dimensional PU
learning classification procedure

Konrad Furmanczyk!, Marcin Dudzinski!, Diana
Dziewa-Dawidczyk®,

Warsaw University of Life Sciences

Abstract

In [1] we propose a new classification method for positive and unlabeled (PU)
data, called the LassoJoint classification procedure, which combines the thre-
sholded Lasso approach in the first two steps with the joint method based
on logistic regression, introduced by Teisseyre et. al. [2], in the last step.
We prove that, under some regularity conditions, our procedure satisfies the
screening property. We also conduct some simulation study in order to com-
pare the proposed classification procedure with the oracle method. Prediction
accuracy of the proposed method has been verified for some selected real da-
tasets.

Keywords

Positive unlabeled learning, Logistic regression, Thresholded Lasso.

References

1. Furmariczyk, K., Dudziiski, M. and D. Dziewa-Dawidczyk (2021). Some propo-
sal of the high dimensional PU learning classification procedure. Computational
Sciences-1CCS 2021, LNCS, 18-25.

2. Teisseyre, P., Mielniczuk, J. and M. Lazecka (2020). Different strategies of fitting

logistic regression for positive and unlabelled data. Computational Sciences-
I1CCS 2020, 3-17.
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Applying Metropolis-within-Gibbs algorithm
to the problem of cell type deconvolution in
tissues from spatial transcriptomics data

Agnieszka Geras!, Shadi Darvish Shafighi?, Kacper
Domzal?, Igor Filipiuk?, Lukasz Raczkowski?, Hosein
Toosi®, Leszek Kaczmarek?, Lukasz Koperski®, Jens

Lagergren®, Dominika Nowis®, Ewa Szczurek?

Warsaw University of Technology

University of Warsaw

Royal Institute of Technology, Stockholm, Sweden
Polish Academy of Sciences, Warsaw

Medical University of Warsaw

Gt W N =

Abstract

Markov chain Monte Carlo methods have various interesting applications to
Bayesian modelling of real-world phenomena. In our work, we focus on a
biological problem of spatial mapping of cell types in tissues examined using
the famous spatial transcriptomics technique [2]. We apply the Metropolis-
Within-Gibbs sampler to infer parameters of a novel hierarchical Bayesian
model of gene expression in spatial transcriptomics data.

The spatial transcriptomics (ST) procedure (Nature’s Method of the Year
2020 [1]) enables to gain an insight not only into the level of gene expression,
but also enables to map this activity spatially. Importantly, ST spots (tiny
areas selected on a tissue, where gene expression is measured), contain multi-
ple cells, therefore the observed signal inevitably conveys information about
mixtures of cells of different types, what poses a challenge to decompose cell-
type mixtures. We present an innovative approach to solve this task, that
is based on probabilistic graphical models and, unlike methods proposed so
far [3,4], does not require single cell data, but instead needs additional prior
knowledge on marker genes. Our novel probabilistic model called Celloscope
was applied on mouse brain data and was able to successfully indicate brain
structures and spatially distinguish between two main neuron types: inhibi-
tory and excitatory. We also investigate the immune contexture of the tumour
microenvironment in prostate cancer.

Keywords

Markov chain Monte Carlo, Spatial transcriptomics, Probabilistic modelling,
Cell types mapping.
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References

1. Marx, V. (2021). Method of the Year: spatially resolved transcriptomics. Nat.
Methods. 18, 9-14.

2. Berglund, E., et al. (2018). Spatial maps of prostate cancer transcriptomes reveal
an unexplored landscape of heterogeneity. Nature Communications 9, Article
number: 2419.

3. Andersson, A., et al. (2020). Single-cell and spatial transcriptomics enables pro-

babilistic inference of cell type topography. Communications Biology 3, Article
number: 565.

4. Cable, D.M., et al. (2021). Robust decomposition of cell type mixtures in spatial
transcriptomics. Nature Biotechnology DOI: 10.1038/s41587-021-00830-w.

31



On the bounds on expected order statistics
from the decreasing reversed failure rate
distributions

Agnieszka Goroncy!, Tomasz Rychlik?

! Nicolaus Copernicus University in Toruri
2 Polish Academy of Sciences, Warsaw

Abstract

We introduce a class of distributions called the generalized negative Pareto
family of distributions (GNPD). For a fixed & € R and an absolutely conti-
nuous distribution function F' we consider the a-generalized reversed failure
rate and the respective classes of distributions with the monotone generali-
zed reversed failure rate, which are defined in terms of the convex transform
order of the considered cdf F' and the GNPD distribution function. We fo-
cus on order statistics Xy.n, ..., Xn.n, based on the distribution function F
with finite expectation p and standard deviation o > 0, with the decreasing
reversed failure rate (DRFR). We are interested in finding the bounds on
expectations of such standardized order statistic, i.e.

E Xj:n o
o )

j=1,...,n.Inorder to determine the bounds, we need to find the projections
of functions depending on the densities of the considered order statistic onto
a particular convex cone of functions which are nondecreasing and convex. In
this case the results of [1] are helpful and allow to obtain the desired bounds.

References

1. Danielak, K. (2003). Sharp upper mean-variance bounds for trimmed means
from restricted families. Statistics 37, 305-324.
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Goodness-of-fit tests for imprecise data

Przemystaw Grzegorzewskil:?, Oliwia Gadomska?

! Warsaw University of Technology
2 Polish Academy of Sciences, Warsaw

Abstract

The problem of testing goodness-of-fit for k£ > 2 distributions based on im-
precise data is considered. New permutation tests for fuzzy random samples
are proposed. The first one is based on distances between fuzzy sample me-
ans (see [1]). The idea of the second test goes back to the k-NN classification
method, which assigns an object to a class most common among its k nearest
neighbors. It can be shown that by an appropriate construction of a test
statistic which counts the number of nearest neighbors between and within
samples it is possible to check whether available fuzzy samples come or not
from the same distribution (see [2]). Finally, the goodness-of-fit test based on
the so-called energy distance (see [3]) is also considered.

All suggested testing procedures are completely distribution-free which is of
extreme importance in statistical reasoning with fuzzy data. Besides deriving
the aforementioned tests we also compare their basic statistical properties and
discuss a case study related to quality assessment illustrating the suggested
procedures.

Keywords

Energy distance, Fuzzy data, Goodness-of-fit test, k-nearest neighbor, Per-
mutation test, Random fuzzy number.

References

1. Grzegorzewski, P. (2020). Permutation k-sample goodness-of-fit test for fuzzy
data. In: Proceedings of the 2020 IEEE International Conference on Fuzzy
Systems (FUZZ-IEEE 2020).

2. Grzegorzewski, P. and O. Gadomska (2021). Nearest neighbor tests for fuzzy
data. In: Proceedings of the 2021 IEEE International Conference on Fuzzy
Systems (FUZZ-IEEE 2021).

3. Székely, G.J. and M.L. Rizzo (2013). Energy statistics: A class of statistics based
on distances, J. Statist. Plann. Inference 8, 1249-1272.
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Estimation of block structured covariance
matrix

Malwina Janiszewska!, Augustyn Markiewicz!, Monika
Mokrzycka?

! Poznani University of Life Sciences
2 Polish Academy of Sciences, Poznan

Abstract

We consider estimation of the covariance matrix with some specific block
structure. The structured maximum likelihood estimator cannot be obtained
explicitly and must rely on an iteration procedure. Therefore we propose
alternative estimators obtained by minimization of the Frobenius norm. The
estimator has a simple explicit formula that is easy to compute. However,
this estimator is not always positive definite and in such a case we propose
a method of its improvement. Estimators derived using both methods are
compared.

Keywords

Block covariance structure, Estimation, Frobenius norm, Maximum likeli-
hood estimation.
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Conditional reliability properties of k-out-of-n
system composed of different types of
components

Krzysztof Jasinski

Nicolaus Copernicus University in Torun

Abstract

We study reliability properties of k-out-of-n system consisting of [ (1 <1 < n)
different types of components with discrete, independent lifetimes. We obtain
some conditional survival functions of lifetime of a used system. Next, we use
it to calculate two conditional failure probabilities of k-out-of-n systems and
show that they are equal to unconditional failure probability of a k-out-of-
(n —r) system, r < n — k + 1. These results are extended versions of the
respective ones existing in the literature.

The results are published in [1].

Keywords

Discrete lifetime distributions, k-out-of-n system, Not identically distributed
random variables, Reliability theory.

References

1. Jasinski, K. (2021). Some conditional reliability properties of k-out-of-n system
composed of different types of components with discrete independent lifetimes.
Metrika 84, 1241-1251.
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Various tests for independence under block
compound symmetry covariance structure

Katarzyna Filipiak!, Mateusz John', Daniel Klein?

! Poznan University of Technology
2 P. J. Safarik University, Kogice, Slovakia

Abstract

The goal of this talk is to verify the hypothesis related to independence of
features between any two time points under the doubly multivariate model
with block compound symmetry covariance structure. The Rao score test is
determined for such a hypothesis and then it is compared with the test based
on the likelihood ratio, F-test and Roy’s largest root test with respect to their
powers and asymptotic convergence of their distributions.

Finally, Rao score test is applied to real data example.

Keywords
Testing, Rao score test, Likelihood ratio test, F-test, Roy’s test.

Acknowledgements
The author was supported by the project no. 0213/SIGR,/2154.
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Variable selection in linear model via
generalized SLOPE

Michal Kos

University of Wroctaw

Abstract

We introduce a new estimator for the vector of coefficients in the linear model
y = X +¢€, where y € R"™ — a response vector, X € M, — a design matrix,
B* € RP - an unknown, true parameters vector, ¢ € RP — an error vector such
that E(e) = 0 and cov(e) = o%Id.

The Generalized SLOPE (GS) estimator is defined in a following way:

P
BES (y, X, \,U) = arg mbin <0.5||y — Xb||% 4 0.5|Ub|)3 + Z)\i|b|7(i)>

i=1

where U € M,x, is a regularization matrix, A = (A1,...,Ap) is a positive
nonincreasing sequence, |b| = (|b1],...,|by|)" and for any vector w € RP, 7 is
a permutation of a set {1,...,p} such that w ;) > wy2) > ... > wr(p).

This procedure is a generalization of SLOPE and ELASTIC NET procedures.
During the session we shall present new results illustrating that GS with
properly chosen regularization parameters A and U, controls FDR at level q,
when explanatory variables are correlated. This results generalize theorem 1.1
presented in [1], which proves that SLOPE with properly chosen A, controls
FDR at level q, for orthogonal design matrices (X'X =1I).
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Adaptive MCMC for multimodal targets

Chris Holmes!, Krzysztof Latuszynski?, Emilia Pompe!

! University of Oxford, UK
2 University of Warwick, UK

Abstract

We propose a new Monte Carlo method for sampling from multimodal distri-
butions [1]. The idea of this technique is based on splitting the task into two:
finding the modes of a target distribution 7 and sampling, given the know-
ledge of the locations of the modes. The sampling algorithm relies on steps
of two types: local ones, presering the mode; and jumps to regions associated
with different modes. Besides, the method learns the optimal parameters of
the algorithm while it runs, without requiring user intervention. Our tech-
nique should be considered as a flexible framework, in which the design of
moves can follow various strategies known from the broad MCMC literature.
In order to design an adaptive scheme that facilitates both local and jump
moves, we introduce an auxiliary variable representing each mode and we
define a new target distribution © on an augmented state space X x T |
where X is the original state space of m and Z is the set of the modes. As
the algorithm runs and updates its parameters, the target distribution 7 also
keeps being modified. This motivates a new class of algorithms, Auxiliary
Variable Adaptive MCMC. We prove general ergodic results for the whole
class before specialising to the case of our algorithm.

Keywords
Adaptive MCMC, Ergodicity, Multimodality.
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Multiple testing of conditional independence
hypotheses using information-theoretic
measures
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! Polish Academy of Sciences, Warsaw
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Abstract

We study the multiple testing problem for which individual hypotheses of
interest correspond to conditional independence of the two variables X and
Y given each of the several conditioning variables. Formally, the problem can
be stated as testing p individual hypotheses

H()’i: AXVJ_YY|ZZ

where X € X , Y € Y and Z; € Z; are some observed discrete random
variables for i = 1,...,p. Our aim is to construct a test which controls type I
error under global null Hy = ﬂleHO’i when all null hypotheses Hy ; are true.
We introduce a direct approach based on Joint Mutual Information (JMI)
statistics which restates the problem as a problem of single hypothesis testing.
In this talk I will present the distribution of the test statistics JM I and show
that it can be well numerically approximated for a single data sample. I will
also present the performance of the corresponding test on artificial data sets.

Keywords

Conditional independence, Joint mutual information, Multiple testing, We-
ighted chi-square distribution.
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Linear sufficiency and admissibility under
various loss functions

Augustyn Markiewicz

Poznan University of Life Sciences

Abstract

The problem of admissible linear estimation under the Gauss-Markov model
was extensively studied by Rao in [7]. Rao’s results were developed in [3]
and [2] under a possibly singular model. However, the linear sufficiency was
studied and characterized in [1] and [4]. The subject of linear sufficiency and
admissibility was considered in [5] and [6].

The purpose of this paper is to present estimators that satisfy both of these
properties, along with some new supplementary results.
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The comparison of the estimators of linearly
structured covariance matrix

Adam Mieldzioc

Poznan University of Life Sciences

Abstract

The aim of the work is to derive a well-conditioned estimator of the covariance
matrix with some linear structure. In this case, the determination of maxi-
mum likelihood estimator can be challenging, because in general does not
exist its explicit formula. The procedure of its derivation relies on iteration
algorithm and might be time-consuming especially in the high-dimensional
case, where many characteristics are observed.

To ensure the linear structure of the estimator, the sample covariance matrix
from the model without any restrictions is projected on the proper space.
The projection can be indefinite ([1]). Therefore, we adopt shrinkage method,
cf. [2,3] to obtain positive definite estimator.

The shrinkage estimator is compared with the maximum likelihood estimator
using the selected loss functions.
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Joint estimation of posterior probability and
propensity score for positive and unlabelled
data
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Abstract

Let X be a random variable corresponding to a feature vector, Y € {0,1} be a
true class label and S € {0, 1} an indicator of an example being labelled (S =
1) or not (S = 0). We assume that there is some unknown distribution Py, x s
such that (Y;, X;,S;),i = 1,...,n is iid sample drawn from it. Observed data
consists of (X;,5;),4 = 1,...,n (single sample scenario [1]). Only positive
examples (Y = 1) can be labelled, i.e. P(S = 1|X,Y = 0) = 0. Thus we
know that Y = 1 when S = 1 but when S = 0, Y can be either 1 or 0. Our
primary aim is to learn binary posterior distribution of Y given X = x i.e.
y(z) = P(Y = 1|X = z) when we only observe samples from distribution of
(X,S), where S =Y with a certain probability.

To this end we define binary posterior distribution of S given X = z equal
s(z) = P(S = 1|X = z) and propensity score function e(z) = P(S = 1Y =
1,X = x). We note that by conditioning on Y we have

s(x)=PY =1 X=2)P(S=1Y =1, X =2) = y(z)e(x). (1)

The significant limitation of almost all existing methods lies in assuming that
the propensity score function is constant (SCAR assumption), which is unre-
alistic in many practical situations. Avoiding this assumption, we consider
parametric approach to the problem of joint estimation of posterior proba-
bility and propensity score functions (see [2]). We show that under mild as-
sumptions when both functions have the same parametric form (e.g. logistic
with different parameters) the corresponding parameters are identifiable up
to a swap. Motivated by this, we propose two approaches to their estimation:
joint maximum likelihood method and the second approach based on alter-
nating maximization of two Fisher consistent expressions. Our experimental
results show that the proposed methods are comparable or better than the
Expectation-Maximisation algorithm considered in this context.

Keywords
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Discrepancy measures in the context of power
study for testing covariance structures

Katarzyna Filipiak!, Daniel Klein?, Monika Mokrzycka3
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Abstract

To compare the powers of the tests, the measure of discrepancy between null
and alternative hypotheses is required. One method of measuring such di-
screpancy is based on one parameter, we called it naive method, while more
complex methods are based on minimization of some discrepancy functions
over the set of considered structures. In this talk naive method, Frobenius
norm, as well as entropy and quadratic loss functions will be used as discre-
pancies between hypotheses and compared with respect to the power of the
likelihood ratio and Rao score tests.

Keywords

Separable structure, Discrepancy, Frobenius norm, Entropy loss function, Qu-
adratic loss function.

44



Sensitive questions in survey statistics: some
new versions of Item Count Technique

Wojciech Niemiro

1 University of Warsaw
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Abstract

The item count technique (ICT) is a survey methodology that is designed
to elicit respondents’ truthful answers to sensitive questions such as racial
prejudice and drug use [3]. Respondents are randomly assigned either to the
treatment group or to the control group. Those in the control group are asked
only some neutral (masking) question. Respondents in the treatment group
are asked the same neutral question and the sensitive question of interest.
They report the sum of answers.

Standard way of analysing ICT data is to use simple moment estimates. Imai
[2] proposed a linear regression model and maximum likelihood computated
via the EM algorithm.

In my talk I will describe some recent modifications and improvements of
ICT. First, in article [1] we proposed using two treatment groups: respondents
report either the sum of answers or the difference, depending on the group
they are assigned to. Second, we apply EM a nonparametric discrete model
to increase efficiency and robustness. Third, our approach works fine with
the logistic regression model.

The talk will report the results obtained together with Barbara Kowalczyk
and Robert Wieczorkowski.

Keywords

Hidden variable, Maximum Likelihood, Expectation-Maximization, Question-
naires, Logistic regression.
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On the choice of the optimal linear
combination of two order statistics in quantile
estimation distributions with given moments

Luiza Panczyk, Mariusz Bieniek

Maria Curie-Sklodowska University, Lublin

Abstract

Let X1., < Xo., < --+ < X, denote the order statistics of the sample of size
n. We consider the problem of the estimation of population quantile F'~*(p) of
order p € (0,1) by the use of appropriately chosen linear combination of two
adjacent order statistics (1 — &)X, + @Xj11.,. For a given sample size and
quantile order, we are looking for such values j and «, for which the quantile
estimator of the above form is optimal in selected classes of distributions with
given moments. In last year’s talk we considered distributions with finite
variance and we showed that optimal choice o does not coincide with the
traditional choice oo = np, that is, linear interpolation of the quantile function.
This time we are considering two classes of particular distributions: the wider
class with finite mean and the narrower one — of the distributions suppoerted
on a bounded interval. We will show that the choice in these classes for most
values of the quantile order p € (0,1) coincides with the previously obtained
choice.
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Estimation of parameters and quantiles of the
Weibull distribution

Alicja Jokiel-Rokita!, Sylwester Pigtek

"Wroctaw University of Science and Technology

Abstract

The Weibull distribution is used in various branches of statistics, such as
reliability, risks analysis, and quality control. It is also a suitable model for
wind speed frequency distribution and it has been widely used in many fields
of the wind energy industry ([2]).

In the presentation, we make some review of estimation methods of the We-
ibull distribution parameters. We also present three new estimators which
lead to three new plug-in estimators of quantiles. One of them is a slight mo-
dification of the maximum likelihood estimators (MLE’s) and two of them are
based on nonparametric estimators of the Gini coefficient. We compare the
small sample performance (in terms of bias and mean squared error) of the
known and new estimators and extreme quantiles. Similar comparison, but
only for estimators of parameters, was performed in [1] and [3]. We obtain,
among others, that for the shape parameter greater than one, the proposed
modification of MLE is better or as good as known methods in the estimation
of parameters and extreme quantiles.

Keywords

Extreme quantiles, Gini coefficient, maximum likelihood estimation, Monte
Carlo simulation.
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Objective Bayes factors in linear models

Piotr Pokarowski

University of Warsaw

Abstract

Bayes factors are the basic indicators for assessing the incompatibility of data
with the null hypothesis with the alternative, and therefore they compete with
p-values. The statistical literature already presents at least a dozen objective
Bayes factors for inference in linear models and there is no consensus as
to which factor is the best. The purpose of the presentation is to compare
whether there are significant differences between these factors - both from a
theoretical and practical point of view.
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Selection consistency for high-dimensional
categorical data
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Abstract

Sparse prediction with categorical data is challenging even for a moderate
number of variables, because one parameter is roughly needed to encode one
category or level. The group lasso is a well known and efficient algorithm for
selection continuous or categorical variables, but all estimates related to a
selected factor usually differ, so a fitted model may not be sparse. To make
a group lasso solution sparse, we propose to merge levels of the selected
factor, if a difference between its corresponding estimates is less than some
predetermined threshold. We prove that under weak conditions our algorithm
recovers the true, sparse linear or logistic model even for the high-dimensional
scenario, that is when a number of parameters is greater than a sample size.
To our knowledge, selection consistency has been proven many times for
different algorithms fitting sparse models with categorical variables, but our
result is the first for the high-dimensional scenario.
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Shrinkage estimators for uplift regression
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Abstract

To evaluate efficiency of marketing campaign or medical treatment, we divide
our population into two subgroups: treatment (on which action is taken) and
control (on which no action is taken) and predict the difference between
effects observed in both groups.

In [1] were presented two typical methods of estimating this difference called
the double estimator and the uplift estimator. In [2] were presented shrin-
kage methods for the double approach which have smaller MSE than original
estimator. However the double method does not work good for cases where
sizes of treatment and control groups are similar to number of features. In
this case the uplift estimator is better approach. In our presentation we pro-
pose new shrinkage methods for the uplift estimator, basing on James-Stein
and Ohtani approach for the linear regression. Statistical properties of this
estimators are studied.
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Uplift modeling, Linear regression, Shrinkage estimators.
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Bounds on the expectations of L-statistics
from iid symmetric samples
in various scale units

Tomasz Rychlik

Polish Academy of Sciences, Warsaw

Abstract

We consider the order statistics Xi.p,..., Xn.n based on independent iden-
tically symmetrically distributed random variables. We determine sharp up-
per bounds in the properly centered linear combinations of order statistics
St ¢i(Xim — p), where (c1,...,¢,) is an arbitrary vectors of coefficients
from the n-dimensional real space, and p is the symmetry center of the pa-
rent distribution, in various scale units. The scale units are constructed on
the basis of absolute central moments of the parent distribution of various
orders. The bounds are specified for single order statistics. The lower bounds
are immediately concluded from the upper ones.

Keywords

Independent identically distributed random variables, Symmetric distribu-
tion, Order statistic, L-statistic, Sharp bound.
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Model recovery by SLOPE
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Abstract

The Sorted L-One Penalized Estimation (SLOPE), a generalization of the
LASSO estimator, was introduced by Bogdan, van den Berg, Sabatti, Su and
Candes in 2015. In addition to maintaining the properties of LASSO, SLOPE
is useful in recovery of blocks of equal absolute values of coordinates, which
can be seen as a property leading to further reduction of dimension.

The most important result of our research is the equivalence of the Model
Recovery by SLOPE with probability near 1, when the signal to noise ratio
is large, with any of two equivalent irrepresentability conditions: with the
analytic condition, generalizing the irrepresentability condition for LASSO
given by Zou in 2006 and with the geometric condition.

Our results are true both in high-dimensional setting (p > n) and in low-
dimensional (p < n).
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Permutation test for the multivariate
coefficient of variation in factorial designs

Marc Ditzhaus!, Lukasz Smaga?
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Abstract

New inference methods for the multivariate coefficient of variation are pre-
sented. While there are various testing procedures for this parameter in the
univariate case, it is less known how to do inference in the multivariate setting
appropriately. There are some existing procedures but they rely on restric-
tive assumptions on the underlying distributions. We tackle this problem by
applying Wald-type statistic in the context of general, potentially heterosce-
dastic factorial designs. The resulting procedure is shown to be asymptotically
valid under the null hypothesis and consistent under general alternatives. To
improve the finite sample performance, we suggest a permutation version of
the test and show that the test’s asymptotic properties can be transferred
to it. An exhaustive simulation study compares the new tests and existing
methods.

Keywords

Coeflicient of variation, General factorial designs, Hypothesis testing, Multi-
variate analysis, Permutation method.
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The Weibull lifetime model with randomized
failure-free time

Piotr Sulewski!, Magdalena Szymkowiak?
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Abstract

The paper shows that treating failure-free time in the three-parameter We-
ibull distribution - not as the constant, but as the random variable - makes the
resulting distribution much more flexible for the price of only one parameter
more.

Keywords

Weibull lifetime model, Randomized failure-free time, Compound Weibull
distributions.
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Two methods of conjoint summands of
generating bivariate and trivariate normal
pseudo-random numbers

Piotr Sulewski

Pomeranian University in Stupsk

Abstract

The primary aim of the paper is to put forward methods of generating two di-
mensional (2D) and three dimensional (3D) normal pseudo-random numbers
(NPRNS). The secondary aim of the paper is to compare the existing methods
of generating 2D and 3D NPRNs with new proposals using goodness-of-fit
tests (GoFTs), generation time and specially defined measures. The obtained
results indicate that the methods based on uniform (0,1) random variables
are faster than the others (have the best computational complexity) and also
stand out from the other measures and GoFTs used.

Keywords

Bivariate normal samples, Trivariate normal samples, Multivariate gaussian
samples, Multivariate normal generators, Monte Carlo simulation.
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Testing of factor effects in a three level model

Anna Szczepanska-Alvarez

Poznan University of Life Sciences

Abstract

In this talk a three level model is considered, with a covariance structure
Y @W!®@W?, where X is an arbitrary positive definite matrix, and &' and @2
both are correlation matrices. With this choice of matrices there is a unique
parametrization and all parameters are estimable. Moreover, we assume that
matrices ¥' and ¥? have compound symmetric structure. The maximum
likelihood estimators are determined using the spectral decomposition &' =
AT, W2 = I, AoT5. We are interested to test the factor effects and we
formulate two hypotheses: Hj : Ay = I, and HS : Ay = I,, Ay = I,. To
verify the null hypothesis we use Rao’s score statistic for testing a subset of
parameters. The results are illustrated by data from a fermentation process.
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Adaptivity via a discrepancy principle for
Poisson inverse problems

Zbigniew Szkutnik

AGH University of Science and Technology, Cracow

Abstract

Let K : Hy — Hs be an operator between some Hilbert spaces Hi, Hy. The
general stochastic inverse problem consists in estimating f € Hy, given some
stochastic data with distribution depending on g € Hy and with g = Kf.
Let fa be an estimator of f obtained with some regularization parameter «.
Data-driven procedures of choosing «, preferably leading to estimators that
are asymptotically optimally adaptive over smoothness classes, are of central
interest.

In the best studied special case, g is observed as § in Gaussian white noise
W in Hs, i.e. g = Kf + 6W, with some known noise level § — 0. In Poisson
inverse problems, the observed object is a Poisson process with an intensity
function ng and with known n — oc.

Discrepancy principle (DP) chooses the value of « for which discrepancy
|Kfo — gl matches a faturaltevel. For non-stochastic inverse problems, it
produces adaptive rate optimal solutions. In the white noise model, since W
is not an Ho-valued process, one often works with the pre-conditioned model,
which leads to smoothed discrepancy ||[K*(Kfa—3)| = [(KK*)Y2(Kfa—3)|-
It turns out, however, that the resulting estimates are, in some typical setups,
rate suboptimal, essentially because the residuals are smoothed too much.
More flexible variant of smoothed discrepancy of the form [|(KK*)7/2(K fo, —
J)||, with some v > 0 was proposed by Stankewitz (2020). For truncated SVD
estimators, he proved (in a somewhat different discretized setup) that "mo-
derate smoothing of the residuals can be used to adapt over classes of signals
with varying smoothness, while oversmoothing yields suboptimal convergence
rates".

In this talk, a special version of DP, suitable for Poisson inverse problems,
will be discussed. As in the white noise case, it proves convenient to work
with the pre-conditioned model. The value of « is selected to satisfy

KK fo — 4l|* = 762

with some fixed, positive 7 and with some specific, unbiased estimators §(+)
and 62 of, respectively, ¢(-) := (K*g)(-) and the fioise level"6? := E||§ — ¢||2.
Although spectral filter estimators combined with this version of DP adapt
to the unknown smoothness, defined via source conditions or Sobolev-type
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ellipsoids, the resulting convergence rates are, as in the white noise case,
suboptimal. Changing the degree of residual smoothing seems, however, to
open encouraging perspectives also in the Poissonian case.
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Conditions on system signatures assuring the
preservation of some distribution properties of
component lifetimes by system lifetime
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Abstract

We discuss the properties of the lifetime distribution of a system with compo-
nents whose lifetimes are identically distributed, and their joint distribution
admits the Samaniego signature representation. We present the sufficient con-
ditions on the system signatures under which the monotone failure rate of
the components lifetimes is inherited by the system lifetime distribution.

Keywords

Components and system lifetimes, Samaniego signatures, Monotone failure
rate.
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Abstract

We consider the positive-unlabelled multi-label scenario [1,2] in which multi-
ple target variables are not observed directly. Instead, we observe surrogate
variables indicating whether the target variables are labelled or not. The pre-
sence of the label means that the variable is positive. The absence of the
label means that the variable can be either positive or negative. We analyse
embedded feature selection methods based on two weighted penalized empi-
rical risk minimization frameworks. In both proposed methods we use ¢33
penalty which allows to simultaneously select relevant features in the mo-
dels corresponding to the considered target variables. In the experiments we
analyse the predictive power of the considered methods for different labelling
schemes.
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Abstract

The paper proposes a weighted Kolmogorov-Smirnov type test for the two-
sample problem when the data is paired. The asymptotic distribution of the
test statistic under the null model is derived. The dependence of both finite
sample and asymptotic distribution of the test statistic from the dependence
structure of the data forces the usage of the wild bootstrap technique for the
inference. The related wild bootstrap test turns out to be a consistent asymp-
totically level « test. An application of the finite sample correction allows the
test to keep the level well. An extensive simulation study demonstrates good
finite sample behaviour of the test in comparison to the existing procedures.
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