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předevš́ım umožnila účast mnoha student̊u, jakož uděleńı cen za nejlepš́ı vystoupeńı student̊u a/nebo doktorand̊u.

Nejd̊uležitěǰśı pro zdárný pr̊uběh ROBUSTu však bylo úsiĺı všech účastńık̊u, které věnovali jak př́ıpravě a
prezentaci svých vystoupeńı, tak vytvořeńı skutečně

”
robustńı atmosféry“. K př́ıjemné pohodě též přispěla velmi

dobrá péče všech pracovńık̊u Sporthotelu Kurzovńı.

Všem děkuj́ı a na setkáńı na jubilejńım dvacátém Robustu v zimě 2018 se těš́ı
JA & GD & DH.

http://www.mff.cuni.cz/
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http://www.statspol.cz/
http://www.karlin.mff.cuni.cz/~kpms
http://www.kurzovni.eu
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O detekci změn v panelových datech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
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Štatistická kalibrácia a tolerančné oblasti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Jakub́ık Jozef
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i



Abstrakty ROBUST 2016 ©c ROBUST 2016

Jurczyk Tomáš
Robustifikace statistických a ekonometrických metod regrese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Jurczyk Tomáš
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L-momenty s rušivou regreśı . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Pokora Ondřej
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Rusá Šárka
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Jaromı́r Antoch

O detekci změn v panelových datech

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

antoch@karlin.mff.cuni.cz

Uvažujme model
yi,t = x⊤

i,t

(
βi + δiI{t ≥ t0}

)
+ ei,t, 1 ≤ i ≤ N, 1 ≤ t ≤ T, (1)

kde parametry modelu v i-tém panelu se změńı v neznámém čase t0 z βi na βi + δi.
Hlavńım ćılem přednášky bude seznámit posluchače se zkušenostmi s odhadováńım př́ıpadné změny v tomto

modelu při měńıćıch se vstupńıch parametrech pro statistiky založené na procesu

UN(t) =
∑N

i=1

(
β̂i,t − β̂i,T

)⊤
Ci,t

(
β̂i,t − β̂i,T

)
,

kde β̂i,t je odhad β źıskaný metodou nejmenš́ıch čtverc̊u z prvńıch t pozorováńı a Ci,t je některá vhodná váhová
matice.

Poděkováńı: Jedná se o výsledky společné práce s M. Huškovou, J. Hanouskem a daľśımi. Práce byla podpořena
grantem GAČR P403/15/09663S.

Jaromı́rBěláček, Tomáš Fiala, MartinParma, PavelMichna, Karel Lukeš, KateřinaMurtingerová

Prognóza demografických struktur pacient̊u ambulantně ošetřovaných ve zdravotnických zař́ızeńıch
skupiny Agel

J.B. : Odděleńı BioStat při ÚBI 1. LF UK Praha; VFN Praha
T.F. : Katedra demografie FIS VŠE
M.P. :Odbor plánováńı a controllingu AGEL, Prostějov
P.M., K.M. :AGEL Research a.s.; Ústav dějin medićıny a ciźıch jazyk̊u, 1. LF UK Praha

Jaromir.belacek@vfn.cz

Předmětem našeho úsiĺı v r. 2015 bylo ověřit potenciál a možnosti propojeńı účelově vytř́ıděných údaj̊u z DB
pacient̊u 13ti zdravotnických zař́ızeńı (ZZ) skupiny AGEL (nemocnice a polikliniky v kraji Moravskoslezském,
Olomouckém a v Praze) s dostupnými údaji z demografických statistik ČR. Cı́lem tohoto shrnut́ı je identifikovat
budoućı potřebu zdravotnické péče (podle nejvýznamněǰśıch subkapitol č́ıselńıku MKN10) v porovnáńı s jej́ı
spotřebou (monitorovanou v rámci speciálńıho č́ıselńıku zdravotnických odbornost́ı). V rámci každé dostupné
nemocnice či polikliniky byly vytř́ıděny počty pacient̊u podle unikátńıho RČ, roku, věku, pohlav́ı, ambulantńıch
pracovǐst’ a unikátńıch hlavńıch diagnóz. Aplikace projekčńıch koeficient̊u z demografické prognózy ČSÚ pro
roky 2018, 2023 a 2028 vede k závěr̊um, že demografické stárnut́ı obyvatelstva bude mı́t zjevně ještě mnohem
významněǰśı odezvu na úrovni odpov́ıdaj́ıćıch pohlavně-věkových struktur ambulantně ošetřovaných pacient̊u.
Z výsledk̊u formálńıch analýz vyplývá, které skupiny Dg a paralelně které skupiny zdravotnických odbornost́ı
(na agregačńı úrovni) by měly nést v budoucnu největš́ı zat́ıžeńı z pohledu těch nejv́ıce exponovaných věkových
skupin pacient̊u.

Poděkováńı: Práce na tomto př́ıspěvku byly provedeny s podporou vedeńı společnosti AGEL Research, a.s.

Miroslav Brzezina

Matematika v systémech pro určováńı polohy

PřF TUL, KAP, Studentská 2, 461 17 Liberec 1

miroslav.brzezina@tul.cz

V přednášce poṕı̌seme řadu zaj́ımavých matematických problémů spojených s problematikou určováńı polohy
pomoćı pomoćı družic. Bude ukázáno, na jakých principech jsou tyto systémuy založeny, jak je dosahováo velké
přesnosti i to, jakou roli při tom hraje speciálńı i obecná teoreie relativity.

Kataŕına Burclová, Ján Somorč́ık

Metódy odhadovania kovariančnej matice priestorového mediánu

Univerzita Komenského, Mlynská dolina, 842 48 Bratislava

katarina.burclova@fmph.uniba.sk

Pŕıspevok sa zaoberá odhadovańım kovariančnej matice priestorového mediánu, ktorý slúži ako robustný odhad
parametra polohy viacrozmerných dát a je často interpretovaný ako optimálna poloha skladu v pŕıpade, že máme
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v priestore rozmiestnených niekol’ko predajńı, vid’ [2]. Simulačne sme porovnali vhodné metódy na odhad jeho
kovariančnej matice - Bootstrap, Jackknife, Plug-In a metódu Boseho a Chaudhuriho [1]. Pre účely poslednej
menovanej metódy sme najprv na základe simulácíı určili optimálnu vol’bu ladiacej konštantny nevyhnutnej pre
výpočet. Totiž v [1] nie je otázka optimálnej vol’by ladiaceho parametra riešená a ukázalo sa, že pri rôznych
hodnotách tohto ladiaceho parametra vznikajú rôzne kvalitné odhady.

Literatúra

[1] Bose, A., Chaudhuri, P.: On the dispersion of multivariate median. Ann. Inst. Statist. Math. 45(3), 541–550
(1993)

[2] Vardi, Y.,Zhang, C.-H.: The multivariate L1-median and associated data depth. The Proceedings of the
National Academy of Sciences USA (PNAS). 97(4), 1423–1426 (2000)

Elǐska Cézová

Statistické vyhodnocováńı pr̊umyslových dat

ČVUT FS, Technická 4, 166 07 Praha 6

eliskacqr@email.cz

Ve svém př́ıspěvku se soustřed́ım předevš́ım na popis praktického využit́ı popisné statistiky ve stroj́ırenstv́ı při
analýze krout́ıćıho momentu potřebného pro utažeńı a povoleńı šroubového spoje pro dva typy závit̊u s r̊uznou
povrchovou úpravou závitu matice.

David Coufal

Vzorkovaćı schémata v částicovém filtru

Ústav informatiky AV ČR, Pod Vodárenskou věž́ı 2, 182 07 Praha 8

david.coufal@cs.cas.cz

Úloha filtrace spoč́ıvá ve stanoveńı optimálńıho odhadu nepozorovaných stav̊u náhodného procesu na základě po-
zorovaných dat. Matematicky se jedná o stanoveńı podmı́něného rozděleńı stavu procesu za podmı́nky dostupných
pozorováńı. Toto podmı́něné rozděleńı se nazývá filtračńı rozděleńı. Úloha filtrace je řešitelná analyticky pouze
ve speciálńıch př́ıpadech, např. v př́ıpadě lineárńıch Gaussovských proces̊u je řešeńım známý Kalmán̊uv filtr.
Obecně, ale tato úloha neńı v uzavřeném tvaru řešitelná a použ́ıvaj́ı se aproximačńı algoritmy.

Částicový filtr představuje algoritmus, který sekvenčně generuje aproximaci filtračńıho rozděleńı ve formě
empirické mı́ry, jej́ımž nosičem je soubor vzork̊u (částic) o daném rozsahu. Generováńı prob́ıhá iteračně, kdy
je v každém kroku generován nový soubor částic na základě předchoźıho souboru a aktuálńıho pozorováńı.
Systém generováńı vzork̊u může mı́t r̊uzné varianty. V přednášce se zaměř́ıme na tato r̊uzná vzorkovaćı schémata.
Poṕı̌seme, jak konkrétně vypadaj́ı a zmı́ńıme jejich vlastnosti s ohledem na konvergenci empirické mı́ry ke
skutečnému filtračńımu rozděleńı se vzr̊ustaj́ıćım počtem vzork̊u.

Michal Černý, Milan Hlad́ık a Jaromı́r Antoch

O jedné variantě lineárńı EIV regrese s omezenými chybami

M.Č.: FIS VŠE, KE, Nám. W. Churchilla 4, 130 67 Praha 3
M.H.: MFF UK, KAM, Malostranské nám. 25, 118 00 Praha 1
J.A.: MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

cernym@vse.cz,hladik@kam.mff.cuni.cz,antoch@karlin.mff.cuni.cz

Regresńı model je zat́ıžen tzv. EIV-problémem (Errors-In-Variables), jestliže namı́sto skutečných regresor̊u po-
zorujeme jen regresory zat́ıžené chybami. Omeźıme se na lineárńı regresńı model, kde namı́sto matice regresor̊u
(obecně stochastické) pozorujeme jen matici regresor̊u zat́ıženou aditivńım stochastickým šumem (tzv. struk-
turálńı EIV model). Za jistých tradičńıch předpoklad̊u lze regresńı parametry

”
dobře“ odhadovat pomoćı úplných

nejmenš́ıch čtverc̊u (Total Least Squares, TLS). Tato metodologie je také známa jako Demingova regrese. My se
soustřed́ıme na jiný, netradičńı tvar chyb: budeme předpokládat, že všechny chybové distribuce maj́ı omezený
nosič v intervalu (−γ, γ), kde γ > 0 (tzv. poloměr chyb) je neznámá konstanta. Doplńıme daľśı asymptotické
předpoklady a sestroj́ıme konsistentńı estimátor pro vektor regresńıch parametr̊u i pro poloměr chyb. Tento es-
timátor vznikne tak, že v TLS nahrad́ıme Frobeniovu normu Čebyševovou normou. Z hlediska výpočetńıho stoj́ı
za zmı́nku, že výpočet estimátoru se redukuje na řešeńı systému zobecněných lineárně-frakcionálńıch programů
(generalized linear-fractional programming, GLFP), které lze efektivně poč́ıtat pomoćı vnitřńıch bod̊u (Interior
Point Methods, IPM). V př́ıspěvku také ilustrujeme geometrii stoj́ıćı za konstrukćı estimátoru.
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Petr Čoupek

Linear SEE’s with additive noise of Volterra type

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

coupek@karlin.mff.cuni.cz

In this talk, we consider the stochastic Cauchy problem (SCP)

dXt = AXtdt+ ΦdBt

X0 = x

where B is a general, infinite-dimensional Volterra noise. The noise is continuous and satisfies a certain covariance
structure determined by a Volterra kernel K but it does not need to be a semimartingale or a Gaussian process
(e.g. the Rosenblatt process). We provide sufficient conditions for the existence and continuity of the mild solution
to (SCP) with special attention to the interplay between the kernel K and the diffusion coefficient Φ.

Adéla Drabinová, Patricia Martinková

Detection of differential item functioning with non-linear regression

Department of Probability and Mathematical Statistics, Faculty of Mathematics and Physics, Charles University
in Prague, Sokolovská 83, 186 75, Praha 8; Institute of Computer Science, The Czech Academy of Sciences,
Pod Vodárenskou věž́ı 271/2, 182 07, Praha 8

adela.drabinova@gmail.com; martinkova@cs.cas.cz

Detection of Differential Item Functioning (DIF) has been considered one of the most important topics in me-
asurement. Procedure based on Logistic Regression is one of the most popular tools in study field, however, it
does not take into account possibility of guessing, which is expectable especially in multiple-choice tests. In this
work, we present an extension of Logistic regression procedure by including probability of guessing. This general
method based on Non-Linear Regression (NLR) model is used for detection of uniform and non-uniform DIF in
dichotomous items. NLR technique for DIF detection is compared to Logistic Regression procedure and methods
based on three parameter Item Response Theory model (Lord’s and Raju’s statistics) in simulation study based
on Graduate Management Admission Test. NLR method outperforms Logistic Regression procedure in power
for case of uniform DIF detection and moreover by providing estimate of pseudo-guessing parameter. Proposed
method also shows superiority in power at rejection rate lower than nominal value when compared to Lord’s and
Raju’s methods. The proposed NLR method is accompanied by an R package difNLR and is implemented in an
online Shiny application ShinyItemAnalysis.

Acknowledgement: Research was supported by the Czech Science Foundation project GJ15-15856Y.

Jaroslav Dufek, Martin Šmı́d

Joint estimation of parameters of mortgage portfolio and the factor process

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8; ÚTIA AV ČR vii., Prague, The Czech Republic; ÚTIA AV ČR
vii., Prague, The Czech Republic

jaroslav.dufek.2@seznam.cz; martinsmid.eu@gmail.com

In [1] a factor model for LGD (loss given default) and PD (probability of default) of mortgage portfolio based on
KVM approach is proposed. The authors further fit an evolution of factors by a VECM model; however, they take
the parameters of a portfolio as fixed instead of estimation. The present paper proposes a technique of a joint
estimation of VECM and portfolio parameters in particular MLE function is defined; asymptotic properties are
discussed. The present paper proposes a technique for joint estimation of the VECM and the portfolio parameters.
In particular, MLE function is defined and its asymptotic properties are discussed. Finally, our technique is applied
to US market data.

Literatúra

[1] Gapko, P. and Šmı́d, M.: Dynamic Multi-Factor Credit Risk Model with Fat-Tailed Factors. Czech Journal
of Economics and Finance, 62(2): 125–140, 2012.
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Jiř́ı Dvořák

Metoda minimálńıho kontrastu pro nehomogenńı časoprostorové shlukové bodové procesy

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

dvorak@karlin.mff.cuni.cz

Uvažujeme problém odhadu parametr̊u pro nehomogenńı časoprostorové shlukové bodové procesy, s ćılem vyhnout
se obvyklým předpoklad̊um na časoprostorovou separabilitu funkce intenzity. Zaměř́ıme se na tř́ıdu shot-noise
Coxových bodových proces̊u splňuj́ıćıch předpoklad intenzitou převážené stacionarity druhého řádu.

K odhadu využijeme metodu minimálńıho kontrastu na tzv. časoprostorovou K-funkci K(r, t) jako funkci
dvou argument̊u: prostorové vzdálenosti dvou událost́ı r a jejich časové prodlevy t. Rozebereme postup odhadu
využ́ıvaj́ıćı celou plochu K(r, t) a také možnost zjednodušeńı postupu využit́ım pouze některých profil̊u této
plochy.

Zdeněk Fabián

Skalárńı skórová funkce

ÚI AV ČR, Pod vodárenskou věž́ı 2, 182 07 Praha 8

zdenek@cs.cas.cz

Skalárńı skórová funkce rozděleńı F s hustotou f definovanou na celém R je funkce −f ′(x)/f(x). Autor již
několikráte na konferenćıch ROBUST referoval o tom, že se mu tuto funkci s významem relativńı vlivové funkce
vzhledem k módu rozděleńı podařilo zavést i pro ostatńı spojitá rozděleńı, definovaná na polopř́ımce nebo inter-
valu, s významem relativńı vlivové funkce vzhledem k určitému centru rozděleńı. V př́ıspěvku novou funkci znovu
definuji, vyšetř́ım jednoznačnost a upozorńım na možné využit́ı pro řešeńı statistických úloh.

Kamila Fačevicová, Karel Hron

Souřadnicová reprezentace kompozičńıch tabulek

PřF UPOL, KMAAM, 17. listopadu 12, 771 46 Olomouc

kamila.facevicova@gmail.com

Př́ıspěvek je zaměřen na analýzu kompozičńıch tabulek, které představuj́ı př́ımé zobecněńı D–složkových (vekto-
rových) kompozičńıch dat. Kompozičńı tabulky mohou být nav́ıc chápány jako spojitá alternativa kontingenčńıch
tabulek, také totiž zachycuj́ı vztah mezi dvěma faktory, založený na informaci o poměrech mezi prvky tabulky.
Kv̊uli této relativńı povaze se kompozičńı tabulky (stejně jako kompozičńı data obecně) ř́ıd́ı tzv. Aitchisonovou
geometríı [1, 5]. Abychom tedy mohli použ́ıt standardńı analytické metody, je potřeba tento typ dat převést
prostřednictv́ım ortonormálńıch souřadnic do prostoru se standardńı euklidovskou metrikou. Vyjádřeńı v orto-
normálńıch souřadnićıch je běžně prováděno prostřednictv́ım tzv. postupného binárńıho děleńı [2], takto źıskané
souřadnice (bilance) však nerespektuj́ı dvojrozměrnou povahu dat obsažených v kompozičńıch tabulkách. Kv̊uli
zachováńı informace o vztahu mezi faktory proto navrhujeme jejich doplněńı o souřadnice, jejichž interpretace
je úzce spjatá s poměry šanćı mezi skupinami prvk̊u [3]. Právě konstrukci těchto souřadnic a jejich interpre-
taci je věnována hlavńı část př́ıspěvku. Na př́ıpadě čtyřpolńı tabulky je nav́ıc popsán vztah mezi navrhovanými
souřadnicemi a parametry log-lineárńıho modelu.
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[1] Aitchison J (1986) The statistical analysis of compositional data. Chapman and Hall, London.
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Eva Fǐserová, Ivo Müller, Karel Hron

Regresńı analýza kompozičńıch dat a jej́ı interpretace

PřF UPOL, KMAAM, 17. listopadu 12, 771 46 Olomouc

eva.fiserova@upol.cz
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Kompozičńı data (kompozice) představuj́ı speciálńı typ mnohorozměrných dat, která v sobě nesou pouze relativńı
informaci. Výběrový prostor kompozičńıch dat je simplex, který spolu s tzv. Aitchisonou geometríı tvoř́ı eukli-
dovský vektorový prostor. Jelikož většina standardńıch statistických metod je založena na euklidovské geometrii
v reálném prostoru, nelze kompozičńı data př́ımo zpracovávat. Je třeba nejprve zvolit reprezentaci kompozičńıch
dat v reálném prostoru pomoćı vhodných transformaćı logaritmů pod́ıl̊u složek a až poté aplikovat standardńı
statistické metody. V přednášce se zaměř́ıme na problematiku regresńı analýzy kompozičńıch dat, kde mohou
nastat tři základńı úlohy: regrese s kompozičńı vysvětlovanou proměnnou, regrese s kompozičńımi vysvětluj́ıćımi
proměnnými a regrese mezi složkami kompozice. Cı́lem př́ıspěvku je ukázat nové ortogonálńı souřadnice, které
umožňuj́ı analogickou interpretaci regresńıch parametr̊u tak, jak je známa u standardńı regrese.

Andrej Gajdoš, Martina Hančová

Explicitný tvar momentov aproximácie MSE pre EBLUP v lineárnych regresných modeloch
časových radov

PF UPJŠ, Jesenná 5, 040 01 Košice 1

andrej.gajdos@student.upjs.sk

Jedným zo základných krokov empirickej predikcie časových radov pomocou najlepšieho lineárneho nevychýleného
prediktora (tzv. EBLUP) je odhad jeho strednej štvorcovej chyby (MSE), ktorý nám dovol’uje vyjadrit’ napr. inter-
valy spol’ahlivosti, či testovat’ hypotézy. Vo všeobecnosti analytický tvar zdokonaleného odhadu MSE pre EBLUP
vhodný pre teoretické štúdium, ale aj poč́ıtačové simulácie, záviśı od momentov (až šiesteho rádu) konečného po-
zorovania daného časového radu. Hlavným výsledkom pŕıspevku je explicitný tvar daných momentov konečného
pozorovania z viacrozmerného normálneho rozdelenia s nenulovou strednou hodnotou pre invariantných kva-
dratických odhadcov variančných parametrov časového radu. Praktickou aplikáciou výsledkov je ich použitie
pre korekciu odhadu MSE v pŕıpade, kde realizácie časového radu vedú k záporným štandardným odhadom
(maximálna vierohodnost’ alebo dvojitá metóda najmenš́ıch štvorcov) a kde je nutné použit’ nezáporné invari-
antné vychýlené odhady. Dôležitost’ tejto aplikácie sme podporili simulačnou štúdiou na reálnom ekonometrickom
časovom rade modelovanom lineárnym regresným modelom, kde k spomenutým záporným odhadom dochádza
v nezanedbatel’nom množstve pŕıpadov. Za pŕınos pŕıspevku považujeme aj spôsob, akým boli dané explicitné
tvary momentov źıskané. Išlo o aparát viacrozmernej štatistiky - vektorizácia, kroneckerov súčin, komutačné
matice a vzt’ahy medzi nimi.

Pod’akovanie: Náš výskum je finančne podporený z grantov VEGA 1/0344/14 a VVGS 72616.

Alžběta Gardlo, Matthias Templ, Karel Hron, Peter Filzmoser

Imputace nulových hodnot v metabolomice

AG, KH: PřF UPOL, KMAAM, 17. listopadu 12, 771 46 Olomouc
AG: LF UPOL, Ústav molekulárńı a translačńı medićıny, Laboratoř metabolomiky, Olomouc
MT, PF: Dept. of Statistics and Probability Theory, Vienna University of Technology, Austria

alzbetagardlo@gmail.com

Soubor organických sloučenin, jejichž velikost je na úrovni molekul, které jsou obsaženy v daném biologickém ma-
teriálu, se nazývá metabolom. Jsou zde zahrnuty všechny organické látky přirozeně se vyskytuj́ıćı v metabolismu
sledovaného živého organismu. Analýza metabolomu za daných podmı́nek se nazývá metabolomika. Při kvan-
tifikaci informaćı z metabolomiky maj́ı výsledky často podobu dat nesoućıch pouze relativńı informaci. Vektor
těchto dat má kladné složky, relevantńı informace je obsažena v pod́ılech mezi nimi, př́ıpadnou změnou měř́ıtka se
tedy tato informace neměńı. Uvedená pozorováńı označujeme jako kompozičńı data [1], jejich statistická analýza
by měla uvedené vlastnosti zohledňovat.

Témeř žádná ze současných statistickým metod neńı schopna zpracovat datové soubory, které obsahuj́ı arte-
fakty měřeńı jako jsou chyběj́ıćı hodnoty nebo tzv. hodnoty pod detekčńım limitem. Speciálně tento druhý typ
nulových hodnot se typicky vyskytuje v př́ırodńıch vědách jako je chemometrie (nebo specificky metabolomika) a
je spojený s vlastnostmi měř́ıćıho př́ıstroje, jehož limitace vedou právě k výskytu nulových hodnot. Tyto nulové
hodnoty musej́ı být řádně nahrazeny před vlastńı statistickou analýzou, založenou povětšinou na využit́ı loga-
ritmů p̊uvodńıch látek či jejich pod́ıl̊u. Druhý z uvedených př́ıpad̊u se pak týká právě kompozičńıch dat. Pro
př́ıpad standardńıch mnohorozměrných soubor̊u již existuje komplexńı metodika imputace chyběj́ıćıch hodnot
[2], kterou můžeme také aplikovat také na vysoce-rozměrná data [3], tato metodika ovšem selhává v př́ıpadě
kompozičńıch dat. Dı́ky jejich specifickým vlastnostem muśı být nahrazena každá hodnota s ohledem na jej́ı
relativńı charakter, vyjádřený pomoćı pod́ıl̊u s ostatńımi složkami kompozice [4]. Prezentovaná metodika je nav́ıc
obohacena o př́ıstup, který umožňuje imputaci nulových hodnot pro vysoce-rozměrná data. Teoretické aspekty
jsou doplněny o simulačńı studii a reálný datový soubor z Laboratoře metabolomiky LF UP.
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Christian Genest and Johanna Nešlehová

Dependence modeling through copulas

cgenest@math.mcgill.ca, johanna@math.mcgill.ca

Copulas are multivariate distributions whose margins are uniform on the interval (0, 1). They provide a handy tool
for the modeling of dependence between variables whose distributions are heterogeneous or involve covariates. Due
to their flexibility, copula models are quickly gaining popularity in hydrology, finance and insurance. The first part
of this two-hour talk will provide an introduction to statistical inference for copula models and its implementation
in the R Project for Statistical Computing. In particular, it will be shown how estimation and goodness-of-fit
testing can be performed using rank-based methods. The second part will be devoted to selected recent advances
in the area, including copula modeling in the presence of ties, as well as the modeling of extreme-value dependence
and its estimation through constrained B-spline smoothing.

Daniel Hlubinka

Eliptické kvantily

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

hlubinka@karlin.mff.cuni.cz

Představ́ıme koncept eliptických kvantil̊u pro mnohorozměrná data, ukážeme možné rozš́ı̌reńı pro regresńı model
a pokuśıme se nast́ınit použit́ı eliptických kvantil̊u v analýze dat.

Vladimı́r Holý, Petra Tomanová

Odhad integrované variance za př́ıtomnosti mikrostrukturńıho šumu pomoćı lineárńı regrese

VŠE v Praze, Katedra ekonometrie, nám. Winstona Churchilla 1938/4, 130 67 Praha 3

vladimir.holy@vse.cz

Použit́ı dat zaznamenávaných o vysokých frekvenćıch je př́ınosné pro odhad integrované variance cen finančńıch
aktiv. Při vysokých frekvenćıch se ovšem objevuje mikrostrukturńı šum, který může značně vychýlit realizovaný
rozptyl - základńı odhad integrované variance. Navrhujeme alternativńı odhad, který je robustńı k mikrostruk-
turńımu šumu. Odhad využ́ıvá lineárńı regresi, ve které realizovaný rozptyl poč́ıtaný při r̊uzných frekvenćıch
vystupuje jako vysvětlovaná proměnná a počet pozorováńı jako vysvětluj́ıćı proměnná. Metodu lze využ́ıt i pro
testováńı př́ıtomnosti šumu v datech. Navrhovaný odhad se porovná s daľśımi metodami popsanými v literatuře
na simulovaných datech pro několik model̊u mikrostrukturńıho šumu.

Podpořeno z grantu IGS F4/63/2016 Vysoké školy ekonomické v Praze.

Hana Horáková

Detekce v́ıce změn v sezónńım chováńı pr̊utokových řad

FSv ČVUT, Katedra matematiky, Thákurova 7 , 166 29 Praha 6

horakovah@mat.fsv.cvut.cz

V našich předchoźıch př́ıspěvćıch jsme se zabývali detekováńım změn v sezónńım chováńı pr̊utokových řad. Ročńı
chod byl popsán vektorem parametr̊u, které odpov́ıdaly Fourierovým koeficient̊um v př́ıpadě, že jsme ročńı chod
aproximovali lineárńı kombinaćı sin̊u a kosin̊u, nebo koeficient̊um v metodě hlavńıch komponent. Pro takto zvolené
vektory jsme použili statistické metody pro detekci bodu změny. V těchto metodách se předpokládá, že v řadě
došlo maximálně k jedné změně (AMOC). Pokud v řadě došlo k v́ıce změnám, śıla použitých test̊u se zmenšuje.
Existuj́ı však i testy, které se použ́ıvaj́ı v př́ıpadě, že očekáváme v řadě v́ıce změn. Př́ıspěvek se zabývá použit́ım
těchto test̊u pro detekci změn sezónńıho chováńı pr̊utokových řad.
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Literatura

[1] Antoch J.,Jarušková D.: Testing for multiple change points. Computational Statistics 28, 2161-2184, 2013.
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Michal Houda

Chance constrained DEA

EF JČU, Branǐsovská 1645/31a, 370 05 České Budějovice

houda@ef.jcu.cz

We present a stochastic programming approach, namely that using joint probabilistic constraints, for a problem
of evaluating the performance of decision-making units by data envelopment analysis (DEA). Inputs and outputs
are considered random, described by their probability distributions. In such cases, the resulting optimization
model can be formulated as chance constrained optimization problem; the constraints are required to be satisfied
only up to a prescribed probability. We provide a deterministic reformulation of the set of feasible solutions based
on this approach, report several properties of the model, computations challenges connected with the model and
present a simple illustrative example.

Karel Hron

Možnosti jednorozměrné statistické analýzy kompozičńıch dat

PřF UPOL, KMAAM, 17. listopadu 12, 771 46 Olomouc

hronk@seznam.cz

Kompozičńı data charakterizujeme jako mnohorozměrná pozorováńı, jejichž složky představuj́ı relativńı př́ıspěvky
část́ı na celku; jinak řečeno, veškerá relevantńı informace je obsažena v pod́ılech mezi kompozičńımi složkami
[1, 5, 5]. Typicky si lze kompozice představit jako proporcionálńı data, ovšem podmı́nka konstatńıho součtu
složek (v tomto př́ıpadě 1) v definici kompozičńıch dat nehraje roli; rozhodnut́ı o tom, zda je datový soubor
kompozičńı či nikoli, souviśı právě s t́ım, zda je pro účely analýzy relevantńı relativńı struktura proměnných,
či sṕı̌se jejich absolutńı hodnoty. V kladném př́ıpadě pak kompozičńı data indukuj́ı tzv. Aitchisonovu geometrii
(s vlastnostmi euklidovského vektorového prostoru), která respektuje jejich specifické vlastnosti, zejména zřejmou
invarianci na změnu měř́ıtka. Protože většina standardńıch mnohorozměrných statistických metod využ́ıvá (v́ıce
či méně explicitně) předpokladu euklidovské geometrie v reálném prostoru, je potřeba před daľśım statistickým
zpracováńım kompozice nejprve vyjádřit v interpretovatelných ortonormálńıch souřadnićıch vzhledem k Aitchi-
sonově geometrii [2]. Vzhledem k tomu, že je takovýchto souřadnic o jednu méně než je aktuálńı počet složek
v kompozici, nelze reprezentovat všechny složky současně v rámci jednoho souřadnicového systému. Je ovšem
možné zkonstruovat takový ortonormálńı souřadnicový systém, který v jediné souřadnici zachyt́ı veškerou infor-
maci o dané složce (ve smyslu agregace logaritmů pod́ıl̊u s touto složkou) [3, 6]. V rámci této základńı myšlenky lze
následně zohlednit vliv chyb měřeńı pomoćı vah složek, které se projev́ı v porušeńı exkluzivity jednorozměrného
vyjádřeńı relativńı informace o dané kompozičńı složce [4]. Teoretické úvahy budou doplněny simulačńı studíı a
reálným př́ıkladem z aplikaćı.

Literatura

[1] J. Aitchison (1986). The Statistical Analysis of Compositional Data. Chapman & Hall, London.

[2] J. J. Egozcue, V. Pawlowsky-Glahn (2005). Groups of parts and their balances in compositional data analysis.
Mathematical Geology, 37(7), 795–828.

[3] P. Filzmoser, K. Hron, C. Reimann (2009). Univariate statistical analysis of environmental (compositional)
data: Problems and possibilities. Science of the Total Environment, 407(23), 6100–6108.

[4] P. Filzmoser, K. Hron (2015). Robust coordinates for compositional data using weighted balances. In: K. Nord-
hausen, S. Taskinen (eds.) Modern Nonparametric, Robust and Multivariate Methods. Springer, Heidelberg:
167–184.

[5] K. Hron (2010). Elementy statistické analýzy kompozičńıch dat. Informačńı Bulletin ČStS, 21(3), 41–48.

[6] J.M. McKinley, K. Hron, E. Grunsky, C. Reimann, P. de Caritat, P. Filzmoser, K.G. van den Boogaart, R.
Tolosana-Delgado (2016). The single component geochemical map: Fact or fiction. Journal of Geochemical
Exploration, 162, 16–28.

[7] V. Pawlowsky-Glahn, J.J. Egozcue, R. Tolosana-Delgado (2015). Modeling and Analysis of Compositional
Data. Wiley, Chichester.
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Klára Hr̊uzová1, Valentin Todorov2, Karel Hron1, Peter Filzmoser3

Klasická a robustńı ortogonálńı regrese mezi složkami kompozice

KH, KH: PřF UPOL, KMAAM, 17. listopadu 12, 771 46 Olomouc
VT: UNIDO, Vienna International Centre, Vienna, Austria
PF: Dept. of Statistics and Probability Theory, Vienna University of Technology, Austria

klara.hruzova@gmail.com

Při statistické analýze kompozičńıch dat [1] je třeba brát v úvahu jejich odlǐsné geometrické vlastnosti plynoućı
z relativńıho charakteru kompozic, proto je nejprve potřeba tato data převést do souřadnic vzhledem k tzv.
Aitchisonově geometrii. Základńım problémem je, jaké souřadnice zvolit - zálež́ı předevš́ım na zvolené metodě a na
souvisej́ıćı interpretovatelnosti výsledk̊u [5]. Vhodná volba souřadnic se ukázala být d̊uležitá zejména v př́ıpadě,
kdy se zaj́ımáme o analýzu vztahu mezi jednotlivými složkami kompozice. Takto se dostáváme k regresńımu
modelu, ve kterém jsou závisle i nezávisle proměnné zat́ıženy chybou [3], proto je jejich vztah modelován pomoćı
ortogonálńı regrese, založené na využit́ı metody hlavńıch komponent [4]. Vzhledem k tomu, že reálná data často
obsahuj́ı odlehlá pozorováńı, která mohou výsledky regresńı analýzy znehodnotit, je kromě klasické ortogonálńı
regrese aplikována i robustńı verze využ́ıvaj́ıćı MM-odhady [6]. Statistická inference v regresńımmodelu (testováńı
hypotéz o parametrech a konfidenčńı intervaly) je realizována pomoćı neparametrického bootstrapu [2], v př́ıpadě
robustńı metody pak využit́ım rychlého a robustńıho bootstrapu [7]. Teorie je představena na datech týkaj́ıćıch
se hrubé přidané hodnoty.

Literatura

[1] Aitchison J. (1986). The Statistical Analysis of Compositional Data. Chapman & Hall, London.

[2] Fox, J. (2002). Bootstrapping Regression Models. Appendix to an R and S-PLUS Companion to Applied
Regression. http://statweb.stanford.edu/ tibs/sta305files/FoxOnBootingRegInR.pdf

[3] Fuller, WA. (1987). Measurement Error Models. Wiley, New York.

[4] Hr̊uzová K., Todorov V., Hron K., Filzmoser P. (2016). Classical and robust orthogonal regression between
parts of compositional data. Statistics, DOI: 10.1080/02331888.2016.1162164.

[5] V. Pawlowsky-Glahn, J.J. Egozcue, R. Tolosana-Delgado (2015). Modeling and Analysis of Compositional
Data. Wiley, Chichester.

[6] Rousseeuw P., Hubert M. (2013). High-breakdown estimators of multivariate location and scatter. In Becker
C., Fried R., Kuhnt S. (eds.), Robustness and complex data structures, pp 49-66. Springer, Heidelberg.

[7] Van Aelst S., Willems G. (2013). Fast and robust bootstrap for multivariate inference: The R package FRB.
Journal of Statistical Software 53(3).

Šárka Hudecová, Marie Hušková a Simon G. Meintanis

Testy dobré shody pro časové řady s diskrétńımi veličinami

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

hudecova@karlin.mff.cuni.cz

Modely časových řad diskrétńıch veličin (tj. modely posloupnost́ı závislých náhodných veličin s diskrétńım
rozděleńım) nacházej́ı uplatněńı v mnoha rozličných praktických situaćıch. Mezi nejpouž́ıvaněǰśı patř́ı modely
celoč́ıselné autoregrese (INAR) a modely celoč́ıselné autoregrese s podmı́něnou heteroskedasticitou (INARCH).
V našem př́ıspěvku se zabýváme testy dobré shody pro výše uvedené modely a navrhujeme testovou statistiku
založenou na empirické vytvořuj́ıćı funkci.

Marie Hušková, Zdeněk Hlávka

Statistical procedures based on empirical characteristic functions

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

huskova@karlin.mff.cuni.cz; hlavka@karlin.mff.cuni.cz

The empirical characteristic function (ECF) has been in use in statistical inference for more than forty years. It is
known that there is a one-to-one relation between the distribution function (DF) and the characteristic function
(CF). The talk will provide a partial overview of testing procedures based on the ECF within certain statistical
models.

Specifically our emphasis is on recent developments of ECF procedures for goodness-of-fit testing, the two-
sample and the k-sample problem, the change-point problem without and with nuisance parameters.

We discuss theoretical results (theorems and some proofs), computational aspects, simulations, and possible
applications including change-point testing for the martingale difference hypothesis.
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Martina Chvosteková

Štatistická kalibrácia a tolerančné oblasti

ÚM SAV, Dúbravská cesta 9, 841 04 Bratislava 4

chvosta@gmail.com

Vo viacerých vedných discipĺınach sa často stretávame s úlohou stanovenia intervalového odhadu pre vysvetl’ujúcu
premennú prislúchajúcu k pozorovanej hodnote vysvetl’ovanej premennej. Takáto úloha nastáva napŕıklad v pŕı-
padoch, ked’ určenie presnej hodnoty premennej pre subjekt je technicky (v lekárstve sa môže jednat’ aj o bo-
lestivý invaźıvny zákrok pre pacienta), finančne, alebo aj časovo náročné, zatial’ čo nameranie inej premennej
pre daný subjekt, ktorá je lineárne závislá na hl’adanej premennej, je nenáročné. Štatistická kalibrácia rieši
úlohu určenia intervalového odhadu pre vysvetl’ujúcu premennú (kalibračný interval) prislúchajúcu k pozorovanej
hodnote vysvetl’ovanej premennej na základe odhadnutého regresného modelu. Ak požadujeme, aby predṕısaná
čast’ skonštruovaných kalibračných intervalov odpovedajúca k l’ubovol’nej postupnosti pozorovaných hodnôt vy-
svetl’ovanej premennej pokrývala prislúchajúcu skutočnú hodnotu vysvetl’ujúcej premennej, hovoŕıme o tzv. si-
multánnych kalibračných intervaloch (viacnásobne použitel’ných konfidenčných intervaloch).

V pŕıspevku sa budeme zaoberat’ konštrukciou jednorozmerných a viacrozmerných simultánnych kalibračných
intervalov v pŕıpade nezávislých normálne rozdelených pozorovańı, ktorá je úzko prepojená s problematikou kon-
štrukcie simultánnych tolerančných oblast́ı. Tolerančné oblasti pokrývajú predṕısanú čast’ rozdelenia s požadova-
nou spol’ahlivost’ou, v pŕıpade lineárnej regresie však nie sú žiadne určené ako rovnomerne najužšie. Navrhnuté sú
približné simultánne kalibračné oblasti za predpokladu rozdelenia vysvetl’ujúcich premenných, ktorých štatistické
vlastnosti sú simulačne porovnané s vlastnost’ami kalibračných oblast́ı skonštruovanými so známymi metódami.

Pod’akovanie: Táto práca bola podporená Agentúrou na podporu výskumu a vývoja APVV-15-0295.

Jozef Jakub́ık

Výber regresorov v lineárnych zmiešaných modeloch s malým počtom prediktorov

ÚM SAV, Dúbravská cesta 9, 841 04 Bratislava 4

jozef.jakubik.jefo@gmail.com

Uvažujeme lineárny zmiešaný model (LMM) v tvare

Y = Xβ +Zu + ε,

kde

Y je n× 1 vektor pozorovańı,

X je n× p matica regresorov,

β je p× 1 vektor neznámych pevných efektov,

Z je n× q matica prediktorov,

u je q × 1 vektor neznámych náhodných efektov s rozdeleńım N (0,D(θ)), kde θ reprezentuje vektor
variančných komponentov,

ε je n× 1 vektor chýb s rozdeleńım N (0,R = σ2I) nezávislý od u .

Metódy na výber regresorov v LMM odvodené penalizáciou vierohodnostnej funkcie LMM pomocou ℓ1 pena-
lizácie vedú vo všeobecnosti na riešenie nekonvexného problému, z čoho vyplývajú limitácie na počet regresorov.
V reálnych problémoch je ale často požiadavka na vysoký počet regresorov. V špecifickom pŕıpade, ked’ je počet
prediktorov malý, je ale postačujúce (ako ukážeme) uvažovat’ LMM ako lineárny regresný model s efektami
s rôznou štruktúrou. To transformuje problém na konvexný, čo výrazne znižuje výpočtovú zložitost’ problému.
Predstav́ıme metódu na tom založenú, ktorá dáva porovnatel’né výsledky pre problémy (s menš́ım počtom re-
gresorov) na ktoré sa dajú uplatnit’ doteraz známe metódy a zároveň dokáže riešit’ problémy s väčš́ım počtom
regresorov.Metódu oprieme o konzistenciu zabezpečujúcu správny výber regresorov s rastúcim počtom pozorovańı
ako aj o výsledky viacerých simulačných štúdíı.

Pod’akovanie: Táto práca bola podporená Agentúrou na podporu výskumu a vývoja APVV-15-0295.

Josef Janák

Odhady parametr̊u v rovnici stochastického oscilátoru

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

janak@karlin.mff.cuni.cz
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Uvažujme následuj́ıćı vlnovou rovnici

∂2u

∂t2
(t, ξ) = b∆u(t, ξ)− 2a

∂u

∂t
(t, ξ) +Q

1

2 Ḃ(t, ξ), (t, ξ) ∈ R+ ×D,

u(0, ξ) = u1(ξ), ξ ∈ D,

∂u

∂t
(0, ξ) = u2(ξ), ξ ∈ D,

u(t, ξ) = 0, (t, ξ) ∈ R+ × ∂D,

kde D ⊂ R
d je otevřená omezená množina s hladkou hranićı, a > 0 a b > 0 jsou neznámé parametry, Q

1

2

je pozitivńı nukleárńı operátor v L2(D) a Ḃ(t, ξ) je formálńı časová derivace Brownova pohybu závislého na
prostorové proměnné.

Na základě pozorováńı trajektorie procesu XT = {Xt = (u(t, ·), ∂u
∂t
(t, ·))∗, 0 ≤ t ≤ T } poř́ıd́ıme silně konzis-

tentńı odhady parametr̊u a a b.

Daniela Jarušková

Nesimultánńı změny ve složkách náhodného vektoru

FSv ČVUT, KM, Thákurova 7 , 166 29 Praha 6

daniela.jaruskova@cvut.cz

V časových okamžićıch i = 1, . . . , n pozorujeme posloupnost nezávislých dvojrozměrných vektor̊u {
(
X1(i), X2(i)

)
}

takových, že korelačńı koeficient corr
(
X1(i), X2(i)

)
= ρ je znám.

Uvažujeme dva statistické problémy. Za prvé je třeba rozhodnout, zda došlo ke změně ve středńı hodnotě bud’

{X1(i)} nebo {X2(i)}, př́ıpadně obou posloupnost́ı, přičemž však předpokládáme, že ke změně nemuselo nutně
doj́ıt ve stejný časový okamžik.

Pokud dojdeme k závěru, že ke změně došlo, chceme časové okamžiky, v kterých ke změně došlo, odhadnout
a naj́ıt jejich přibližné (asymptotické) rozděleńı.

Čeněk Jirsák

Hledáńı optimálńıho ř́ızeńı systému o dvou komponentách pomoćı metody simulovaného ž́ıháńı

FP TUL, KAP, Univerzitńı náměst́ı 1410/1, 461 17 Liberec

cenek.jirsak@tul.cz

Př́ıspěvek se zabývá optimálńım ř́ızeńım dvojice spojitě zastarávaj́ıćıch komponent. Konkrétně použit́ım algoritmu
simulovaného ž́ıháńı na optimalizaci ř́ızeńı systému. Obě komponenty maj́ı společně za úkol dodat požadovaný
konstantńı výkon. Komponenty zastarávaj́ı podle toho, jak jsou použ́ıvány. Ve chv́ıli, kdy jsou obě komponenty
natolik opotřebené, že nezvládnou dodat požadovaný výkon, jedna z nich (př́ıpadně obě) se vyměńı za novou.
Optimálńı je v tomto př́ıpadě takové ř́ızeńı systému, které na dlouhodobém horizontu minimalizuje počet výměn
komponent za jednotku času.

Motivace pocháźı z pr̊umyslové aplikace optimalizace údržby. Konkrétně jde o skupinu komponent dodávaj́ıćı
společný výkon, jako jsou např́ıklad mlýny na uhĺı v tepelné elektrárně, př́ıpadně filtry v úpravně pitné vody.
Uvažovaný model je zat́ım jednoduchý a slouž́ı jako základ k daľśımu zkoumáńı problematiky.

Tomáš Jurczyk

Robustifikace statistických a ekonometrických metod regrese

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

jurczyk@karlin.mff.cuni.cz

Dva z problémů, které se mohou vyskytnout během regresńı analýzy, jsou multikolinearita regresor̊u a př́ıtomnost
odlehlých pozorováńı. Tento př́ıspěvek se snaž́ı vyšetřit a vysvětlit chováńı regresńıch metod v situaćıch, kdy se
v datech vyskytuj́ı oba tyto problémy zároveň. Ukazuje se, že klasické robustńı metody mohou mı́t v těchto
př́ıpadech problémy. Z tohoto d̊uvovu byla navržena nová metoda, která se tyto problémy snaž́ı řešit. Budou
odvozeny jej́ı vlastnosti, poṕı̌seme jej́ı chovańı a využit́ı jako diagnostického nástroje.
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Tomáš Jurczyk

Co se vyžaduje od moderńıch statistických programů

Dell Computers, V Parku 2325/16, 148 00, Praha 4

tomas.jurczyk@software.dell.com

V této přednášce si pov́ıme o tom, že ideálńı software pro analýzu dat již dávno neńı jen o nutnosti mı́t imple-
mentovány rozličné analytické metody. Ukážeme si př́ımo na ukázce v softwaru, které vlastnosti by měl moderńı
software mı́t, aby usnadnil a urychlil práci kolektivu pracovńık̊u, kteř́ı potřebuj́ı s daty a modely pracovat, nebo
těch, kteř́ı se na základě dat potřebuj́ı rychle rozhodovat. S t́ım souviśı také potřeby velkých institućı (jako jsou
např́ıklad banky). Na závěr nakousneme, jakým směrem se platformy pro analyzováńı dat vyv́ıjej́ı a na co je
aktuálně kladen d̊uraz ve vývoji (IoT, In-database analytics, Collective intelligence, Edge analytics,. . . ).

Karel Kadlec

Ergodic Control for Lévy-driven linear stochastic equations in Hilbert spaces

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

Karel.Kadlec.9@seznam.cz

In this contribution, controlled linear stochastic evolution equations driven by cylindrical Lévy processes are
studied in the Hilbert space setting. The control operator may be unbounded which makes the results obtained
in the abstract setting applicable to parabolic SPDEs with boundary or point control. The first part contains
some preliminary technical results, notably a version of Itô formula which is applicable to weak/mild solutions of
controlled equations. In the second part, the ergodic control problem is solved: The feedback form of the optimal
control and the formula for the optimal cost are found. As examples, various parabolic type controlled SPDEs
are studied.

Silvie Kafková

Credibility premium in motor insurance

Comenius University, Mlynska dolina, 842 48 Bratislava, Slovakia

175424@mail.muni.cz

In 2005 a price war among insurance companies started in the Czech Republic. The number of contracts of motor
insurance increased but the premium was reduced. Consequently, the motor insurance became unprofitable.
In this paper, the problem of poor using of rating system in the vehicle insurance is solved. Mathematical
approaches are used for it, namely Bayesian correction according to the credibility theory. A priori insurance
premium depends on annual expected claim frequency, which is modelled by Poisson regression from observable
risk factors. However, the existence of unobservable risk factors results in risk level heterogeneity within tariff
groups. To remove heterogeneity we propose individual insurance premium calculation by Bayesian techniques
of premium corrections. Then the fairer premium for drivers will be obtained and loss of this product will be
eliminated.

Ivan Kasanický

Bayesova veta a asimilácia dát

ÚI AV ČR, Pod Vodárenskou věž́ı 2, 182 07 Praha 8

kasanicky.ivan@gmail.com

Základným predpokladom zmysluplného použitia Bayesovej vety pre asimiláciu dát je splnenie podmienky

∫

H

exp

(
−1

2

〈
x− y,R−1 (x− y)

〉)
dµ (x) > 0 (2)

kde H je separabilný Hilbertov priestor, µ je Gaussova miera na tomto priestore, R je l’ubovol’ný kovariančný
operátor a y ∈ H.

Splnenie tejto podmienky je očividné v pŕıpade, že dimenzia stavového priestoru H je konečná. V opačnom
pŕıpade, ked’ dim (H) = ∞, nie je splnenie podmienky (2) vôbec jasné a ukážeme si pŕıklady, ked’ je vyššie
uvedený integrál rovný nule. Navyše si ukážeme, že ak je operátor R kovarianciou nejakej meratel’nej náhodnej
veličiny definovanej na H, tak podmienka (2) nie je splnená pre skoro všetky y ∈ H.

Na druhej strane si ukážeme, že ak prisput́ıme aby data boli iba slabá náhodná veličina, tak podmienka (2)
je splnená pre vel’kú triedu kovariančných operátorov R.
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Nikola Kaspř́ıková

Některé moderńı př́ıstupy k źıskáváńı dat

VŠE v Praze, Katedra matematiky, nám. W. Churchilla 1938/4, 130 67 Praha 3

school@tulipany.cz

Dı́ky rozvoji webových služeb a daľśıch datových technologíı se podstatně rozšǐruj́ı možnosti analýz. To klade
nároky na některé složky procesu analýzy dat – vedle vlastńıho statistického modelováńı je d̊uležité taky zvládnut́ı
činnost́ı, jako jsou vyhledáńı dat, źıskáńı a př́ıprava dat, vizualizace a (v současnosti už skoro nezbytně interak-
tivńı) prezentace výsledk̊u. Některé nověǰśı datové technologie, které se v posledńı době v praxi prosazuj́ı, krátce
představ́ım a v duchu populárńı Data Science se pokuśıme jemně nahlédnout do nedávné historie Robust̊u.

Stanislav Katina, Iveta Selingerová, Andrea Kraus, Ivana Horová, Jiř́ı Zelinka

Analýza selháńı ortopedických implantát̊u s využit́ım analýzy přežit́ı a jádrového vyhlazováńı

PřF MU, ÚMS, Kotlářská 2, 611 37 Brno

katina@math.muni.cz

Cı́lem našeho př́ıspěvku je představit analýzu datového souboru 46 859 operaćı kyčelńıho kloubu źıskaného ze
Slovenského artroplastického registru (SAR). Tyto operace byly realizovány ve všech 40 ortopedických a trauma-
tologických klinikách ve Slovenské republice. Zaj́ımali jsme se předevš́ım o dobu do prvńıho selháńı jednotlivých
implantát̊u a faktory, které by tuto dobu mohly ovlivnit. Soubor obsahoval údaje od 1. ledna 2003 do 31. prosince
2014, maximálńı doba sledováńı pak byla 12 let. Z celkového počtu operaćı došlo ve 1005 př́ıpadech k selháńı
implantátu a následné revizi. Vzhledem k př́ıtomnosti cenzorovaných dat jsme využili metody analýzy přežit́ı,
zejména pak rizikovou funkci, která vyjadřuje okamžitou pravděpodobnost selháńı implantátu. Při modelováńı
rizikové funkce jsme aplikovali metody jádrového vyhlazovańı. Kromě klasické rizikové funkce jsme se zaměřili
také na podmı́něnou rizikovou funkci, kde sledovanou kovariátou byl věk. Data jsem stratifikovali podle diagnózy,
typu fixace a pohlav́ı.

Jan Kislinger

Využit́ı ř́ızených markovských řetězc̊u při optimalizaci cen j́ızdného ve vlaku

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

jan.kislinger@gmail.com

Jedná se o modifikaci známé úlohy Newsboy problem. V tomto př́ıpadě je však množstv́ı zásob (počet sedadel ve
vlaku) pevně dané a rozhodovaćı proměnnou jsou ceny j́ızdenek na jednotlivých trasách. Jedná se tedy o problém
s endogenńı náhodnost́ı, jelikož poptávka po j́ızdenkách je ovlivněna jejich cenou. Daľśı vlastnost́ı tohoto modelu
je fakt, že existuje konkurence na straně poptávky i v př́ıpadě, že cestuj́ıćı chtěj́ı koupit j́ızdenky na jiné trasy.
Skutečná kapacita sedadel pro jednotlivé trasy je tedy náhodná a záviśı na poptávkách po j́ızdenkách na jiné
trasy.

Předpokládáme, že aktuálńı obsazenost vlaku (množstv́ı prodaných j́ızdenek) se ř́ıd́ı nehomogenńım mar-
kovským řetězcem. Intenzity přechodu tak záviśı na zvolené ceně. Řı́zeńı markovského řetězce tak prob́ıhá skrze
volbu ceny j́ızdného.

Jan Klaschka

Za exaktńı testy a konfidenčńı intervaly pro parametr binomického rozděleńı logičtěǰśı!

ÚI AV ČR, Pod Vodárenskou věž́ı 2, 182 07 Praha 8

klaschka@cs.cas.cz

Od 50. let 20. stolet́ı byla navržena řada méně konzervativńıch exaktńıch alternativ ke klasickému Clopper-
Pearsonovu konfidenčńımu intervalu pro parametr binomického rozděleńı (interval Sterneho, Blyth-Still-Casell̊uv,
Blaker̊uv, . . . ) a odpov́ıdaj́ıćıch test̊u. Tyto alternativńı metody ovšem maj́ı mnohdy r̊uzné nežádoućı vlastnosti
a vyžaduj́ı úpravy, které by je uvedly do souladu se

”
zdravým rozumem“. Přednáška bude pojednávat o pěti

typech nelogického chováńı: (i) Nesouvislé konfidenčńı množiny. (ii) Konfidenčńı meze nemonotónńı vzhledem
k hladině spolehlivosti (non-nestedness). (iii) Rozpor mezi testem a konfidenčńım intervalem při chybné volbě
jejich typ̊u. (iv) Rozpory, mezi testem a konfidenčńım intervalem zdánlivě (ale pouze zdánlivě) nevyhnutelné
i při správné volbě jejich typ̊u. (v) Rozpory mezi inferencemi při r̊uzně velkém počtu pokus̊u. Možnosti, jak
těmto nelogičnostem čelit, proberu z metodologického i výpočetńıho hlediska. Mimo jiné stručně shrnu př́ıspěvky
z ROBUSTů 2010, 2012 a 2014 a budu referovat o nověǰśıch výsledćıch spolupráce s kolegy Jenő Reiczigelem
(HU) a Månsem Thulinem (SE).
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Lev B. Klebanov

Big outliers versus heavy tails: What to use?

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

levkl@gmail.com

The notions of outliers and tails are often used in different senses. Our aim in the talk is to analyze possible
strong mathematical definitions of both that notions, study their connection between each other, and consider
their possible use in applications.

Jana Klicnarová

Principy invariance pro náhodná pole

EF JČU, Studentská 13, 370 05 České Budějovice

klicnarová@ef.jcu.cz

V tomto př́ıspěvku se budeme věnovat centrálńım limitńım větám a princip̊um invariance pro slabě závislá
náhodná pole. Nejprve si připomene problematiku limitńıch vět pro náhodná pole využ́ıvaj́ıćıch aproximaćı (po-
moćı martingal̊u či m-závislých náhodných poĺı). Poté představ́ıme a porovnáme některé základńı výsledky,
kterých bylo v této oblasti dosaženo.

Kateřina Konečná, Ivana Horová

Metoda maximálńı věrohodnosti pro volbu vyhlazovaćıch parametr̊u jádrových odhad̊u podmı́něné
hustoty

PřF MU, ÚMS, Kotlářská 2, 611 37 Brno

xkonecn3@math.muni.cz; horova@math.muni.cz

Technika jádrového vyhlazováńı patř́ı mezi neparametrické metody a je vhodným nástrojem pro odhad podmı́něné
hustoty. Jádrové odhady záviśı na volbě jádrové funkce, která hraje roli vah, a na š́ı̌rce vyhlazovaćıch parametr̊u.
Právě vyhlazovaćı parametry maj́ı největš́ı vliv na kvalitu výsledného odhadu. Při špatné volbě š́ı̌rky vyhlazo-
vaćıch parametr̊u může doj́ıt k př́ılǐsnému podhlazeńı nebo naopak přehlazeńı odhadu.

V tomto př́ıspěvku se budeme zabývat metodami pro odhad š́ı̌rky vyhlazovaćıch parametr̊u. Navrhovaná
metoda maximálńı věrohodnosti bude porovnána s dobře známou metodou kř́ıžového ověřováńı pomoćı simulačńı
studie. Použit́ı obou metod bude rovněž doplněno o aplikaci na reálném datovém souboru.

Literatura

[1] Bashtannyk, D.M., Hyndmann, R. J. (2001). Bandwidth Selection for Kernel Conditional Density Estimation.
Computational Statistics & Data Analysis 36(3), 279–298

[2] Fan, J., Yim, T.H. (2004). A crossvalidation Method for Estimating Conditional Densities. Biometrika 91(4),
819–834

Poděkováńı: Tento př́ıspěvek byl podpořen Grantovou agenturou ČR (grant GA15-06991S).

Kateřina Koňasová

Varianty K-funkce pro stacionárńı bodové procesy

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

konasova.k@seznam.cz

K-funkce představuje cenný nástroj pro posuzováv́ı regularity nebo naopak tendence k vytvářeńı shluk̊u u bo-
dových proces̊u, slouž́ıćıch k modelováńı bodových vzor̊u v rovině nebo prostoru. Varianty této popisné charak-
teristiky využ́ıváme při směrové analýze bodových proces̊u. Na reálných i simulovaných datech je zde ilustrováno
použit́ı tzv. směrové K-funkce při detekci dominantńıho směru v bodových vzorech.

Miloš Kopa, Jitka Dupačová

Robustness in stochastic programs with decision dependent randomness

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

kopa@karlin.mff.cuni.cz
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Results of stochastic optimization problems are often influenced by the model misspecification and simplifications,
or by errors due to approximations, estimations, and incomplete information. The obtained optimal solutions,
recommendations for a decision maker, should be then carefully analyzed. We shall deal with output analysis,
robustness, and stress testing with respect to uncertainty or perturbations of input data for risk constrained port-
folio optimization problems via the contamination technique and the worst-case analysis. We focus on problems
with decision dependent random returns. Applying the contamination techniques we present lower and upper
bonds for optimal value function for several different decision dependent randomness problems.

Veronika Kopčová

Testing in the growth curve model

University of Pavol Jozef Šafárik, Košice, Slovakia

veronika.kopcova@student.upjs.sk

In this work we consider the testing of intraclass structure of the covariance matrix in the growth curve model.
This model is of the form Y = XBZ + ε, var(vec(ε)) = Σ⊗ I, E(ε) = 0 where Y is matrix of observations. We
solve the problem of testing hypothesis H0 : Σ = σ1I + σ211’, B = 0 against H1 : Σ > 0, B 6= 0 using likelihood
ratio test procedure.

Literature

[1] Khatri, C. G. (1973). Testing some covariance structure under s growth curve model. Journal of multivariate
analysis, Vol. 3, 102–116.

[2] Kollo, T. and D. von Rosen (2005). Advanced multivariate statistics with matrices. Springer Netherlands,
ISBN: 978-1-4020-3418-3

Acknowledgement The support of the grant VEGA MŠSR 1/0344/14 and VVGS-PF-2016-72616 is kindly
announced.

Michaela Koščová, Ján Mačutek, Gejza Wimmer

Parametrizované parciálne sumácie

MK, JM: FMFI UK, KAMŠ, Mlynská dolina, 842 48 Bratislava
GW: MÚ SAV, Štefánikova 49, 814 73 Bratislava

michaela.koscova@fmph.uniba.sk

Uvažujme parciálnu sumáciu

Px(a) =

∞∑

j=x

g(j)P ∗

j (a), x = 0, 1, 2, . . . , (3)

kde {P ∗
j (a)}∞j=0 je diskrétne rozdelenie pravdepodobnosti, ktoré nazývame rodič a {Pj(a)}∞j=0 je diskrétne rozde-

lenie pravdepodobnosti, d’alej nazývané potomok (pozri [1, 2]), obe definované na nezáporných celých č́ıslach, a
je parameter. Obmedźıme sa len na jednoparametrické diskrétne rozdelenia pravdepodobnosti. V [1] je uvedená
nutná a postačujúca podmienka pre invarianciu vzhl’adom na parciálnu sumáciu (3),

g(j) = 1−
P ∗
j (a)

P ∗
j+1(a)

. (4)

Táto podmienka je splnená práve vtedy, ked’ sa rodič aplikáciou parciálnej sumácie (3) nezmeńı, teda P ∗
x = Px,

x = 0, 1, 2, ... . Pre zdôraznenie úlohy parametra môžeme ṕısat’ g(x) = g(x, a).
Teraz uvažujme modifikáciu parciálnej sumácie (3)

Px = c

∞∑

j=x

g(j, λ)P ∗

j (a), x = 0, 1, 2, . . . , (5)

kde je zachovaný vzt’ah (4), avšak hodnota parametra a je nahradená inou hodnotou λ, c je vhodná konštanta,
taká, aby {Pj}∞j=0 bolo rozdelenie pravdepodobnosti (teda aby súčet jednotlivých pravdepodobnost́ı bol 1).

Rozdelenie {Pj}∞j=0 bud’ záviśı od dvoch parametrov, λ a a, pre a 6= λ, alebo druhý parameter λ je eliminovaný
vd’aka normovacej konštante c. Podl’a toho, ktorá z týchto dvoch možnost́ı nastáva, je možné kategorizovat’

všetky jednoparametrické diskrétne rozdelenia pravdepodobnosti. Napŕıklad, aplikáciou parciálnej sumácie (5) na
Poissonovo rozdelenie (rodič) vzniká potomok - nové rozdelenie s dvoma parametrami, takže Poissonovo rozdelenie
zarad’ujeme medzi rozdelenia citlivé na zmenu parametra parciálnej sumácie. Naopak, napŕıklad geometrické
rozdelenie patŕı medzi rozdelenia rezistentné voči zmene parametra parciálnej sumácie, teda medzi rozdelenia,
ktoré po aplikácii parciálnej sumácie (5) zostávajú nezmenené.

14



Abstrakty ROBUST 2016 ©c ROBUST 2016

Literatúra

[1] Mačutek, J. (2003). On two types of partial summation. Tatra Mountains Mathematical Publications, 26,
403–410.

[2] Wimmer, G., Mačutek, J.(2012). New integrated view at partial-sums distributions. Tatra Mountains Mathe-
matical Publications, 51, 183–190.

Pod’akovanie: Podporené grantom VEGA 2/0047/15 (M. Koščová, J. Mačutek, G. Wimmer) a grantom UK/138/
2016 (M. Koščová).

Daniela Kuruczová, Jan Koláček

Neparametrická funkcionálna regresia

PřF MU, ÚMS, Kotlářská 2, 611 37 Brno

369088@mail.muni.cz

Tento pŕıspevok predstavuje neparametrickú jadrovú regresiu pre funkcionálne dáta ako rozš́ırenie klasickej ja-
drovej regresie.Sústred́ıme sa hlavne na problematiku vol’by vyhladzovacieho parametra a testovanie metódy na
reálnych dátach.

Poděkováńı: Tato práce byla podpořena grantem GAČR GA15-06991S.

Petr Lachout

Diferencovatelnost reálných funkćı

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

lachout@karlin.mff.cuni.cz

Základńı úlohu v teorii optimalizace hraje diferencovatelnost reálných funkćı a jej́ı r̊uzná zobecněńı; viz [1], [2],
[3]. Př́ıspěvek zavede a představ́ı pojem diferencovatelnosti a druhé diferencovatelnosti funkce v́ıce proměnných
z pohledu teorie optimalizace. Dále je pokusem o upřesněńı a jednotné zavedeńı značeńı.

Literatura

[1] Bazara, M.S.; Sherali, H.D.; Shetty, C.M.: Nonlinear Programming. Theory and Algorithms. 2nd edition,
Wiley, New York, 1993.

[2] Rockafellar, T.: Convex Analysis., Springer-Verlag, Berlin, 1975.

[3] Rockafellar, T.; Wets, R. J.-B.: Variational Analysis. Springer-Verlag, Berlin, 1998.

Matúš Maciak

Testing shape restrictions in LASSO regression

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

maciak@karlin.mff.cuni.cz

The LASSO regularized regression approaches are suitable in situations where one needs to estimate the unknown
model itself and, at the same time, choose relevant covariates from a much larger set of hypothetical regressors.
We propose an effective estimation algorithm based on the L1-norm regularization which is motivated by some
machine learning ideas and techniques. Moreover, using some small modifications we are also able to incorporate
various shape restrictions and change-points into the final model and taking and advantage of some recent post-
selection results we are also able to verify whether the imposed shape constraints (change-points respectively)
are statistically relevant for the model or not. We propose a statistical test which can be used to derive a proper
decision. We also investigate some finite sample properties via a simulation study and a real data example.

Mojmı́r Majdǐs

Lineárna kombinácia nezávislých náhodných premenných s lognormálnym rozdeleńım

ÚM SAV, Dúbravská cesta 9, 841 04 Bratislava

mojmir.majdis@savba.sk

Lognormálne rozdelenie a lineárna kombinácia takto rozdelených nezávislých náhodných premenných majú
široké využitie v technike, pŕırodných vedách alebo ekonómii. Napriek tomu stále chýbajú použitel’né baĺıčky
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v štatistickom softvér (napŕıklad R), ktoré dokážu vypoč́ıtat’ kvantilovú funkciu (QF), hustotu (PDF) alebo dis-
tribučnú funkciu rozdelenia (CDF) s vysokou presnost’ou. Uvádzame numerické výpočty týchto funkcíı s použit́ım
numerického invertovania charakteristickej funkcie (CF).

Najprv sa muśıme vysporiadat’ s problémami, ktoré vznikajú pri samotnom výpočte hodnôt charakteristickej
funkcie v numerických softvéroch - vel’a štandardne uvádzaných foriem CF je vo forme nekonečného radu ktorý
v týchto softvéroch nekonverguje, pŕıpadne konverguje pŕılǐs pomaly. Potom invertujeme charakteristickú funkciu
na PDF (alebo CDF, QF) použit́ım algoritmu rýchlej Fourierovej transformácie (FFT). Nakoniec interpolujeme
źıskanú hustotu a distribučnú funkciu na požadované body - najčasteǰsie na požadované body kvantilovej funkcie.

Náš algoritmus taktiež testujeme na niekol’kých pŕıkladoch na ilustráciu využitých metód a taktiet’ po-
rovnávame výsledky źıskané z týchto pŕıkladov so známymi výsledkami (ak také existujú).

Pod’akovanie: Táto práca bola podporená Agentúrou na podporu výskumu a vývoja APVV-15-0295.

Patŕıcia Martinková

Flexibilńı odhady reliability hodnoceńı v přij́ımaćım ř́ızeńı s využit́ım smı́̌sených lineárńıchmodel̊u

ÚI AV ČR, Pod Vodárenskou věž́ı 2, 182 07 Praha 8

martinkova@cs.cas.cz

Reliabilita, tedy spolehlivost hodnoceńı během přij́ımaćıho ř́ızeńı má velký vliv na to, do jaké mı́ry je toto
hodnoceńı schopné predikovat kvalitu budoućıho studenta či zaměstnance. Instituci se tedy může vyplatit zaměřit
svou snahu na to, aby byla hodnoceńı dostatečně spolehlivá, např. aby hodnoceńı dvou r̊uzných hodnotitel̊u byla
co nejv́ıce konzistentńı. V př́ıspěvku si ukážeme, jak lze konzistenci hodnotitel̊u (tzv. inter-rater reliabilitu)
odhadovat v komplexńıch designech a jak lze testovat hypotézy o tom, zda je inter-rater reliabilita ovlivněna
např. typem uchazeče nebo zkušenost́ı hodnotitele.

Poděkováńı: Výzkum je podporován grantem GA ČR GJ15-15856Y.

Tomáš Masák

Sparse principal component analysis

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

tom.masak@gmail.com

Principal component analysis (PCA) is a well-known dimensionality reduction technique which, however, behaves
poorly when the number of variables is comparable to, or larger than, the number of observations. Sparsity
assumption is usually utilized in such setting, leading to sparse PCA, which is known to be NP-hard. In this
contribution, we discuss a regression-based approach to sparse PCA and we present an iterative reweighted
least squares (IRLS) algorithm for sparse PCA. An extensive simulation study is carried out to show that our
IRLS algorithm has a superior performance over the original regression-based approach. Our method share many
favorable properties with the regression-based approach and, moreover, it surpasses abilities of the regression-
based approach to correctly identify important variables, to explain variance in data and to produce estimates of
principal components that are close to their population counterparts.

Stanislav Nagy

Hĺbka dát v konvexnej geometrii

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8;
KU Leuven, Statistics Section, Celestijnenlaan 200b, 3001 Leuven, Belgium

nagy@karlin.mff.cuni.cz

Od počiatku 90. rokov sa polopriestorová h́lbka stala hojne diskutovaným, ale tiež pomerne exotickým a v
rámci teórie izolovaným, nástrojom neparametrickej analýzy mnohorozmerných dát. V prehl’adovom pŕıspevku
poodhaĺıme vzt’ahy medzi konceptom h́lbky dát použ́ıvaným výlučne v štatistike, a niektorými pojmami známymi
v konvexnej a diferenciálnej geometrii. Ukážeme, že v obore konvexnej geometrie existujú dôležité matematické
výsledky priamo aplikovatel’né na problémy vyvstávajúce pri skúmańı teórie polopriestorovej h́lbky. S ich pomocou
(čiastočne) vyriešime niektoré odolávajúce problémy týkajúce sa h́lbky dát, a naznač́ıme možnosti budúceho

výskumu a nových aplikácíı tak pre h́lbku, ako aj pre afinne invariantnú geometriu.
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Radim Navrátil

Testy a odhady založené na minimalizaci vzdálenosti

PřF MU, ÚMS, Kotlářská 2, 611 37 Brno

navratil@math.muni.cz

Je známo, že odhad metodou nejmenš́ıch čtverc̊u v klasickém lineárńım regresńım modelu je velmi citlivý na
porušeńı předpoklad̊u modelu, zejména normality chyb. Proto byla zavedena celá řada odhad̊u, které tyto ne-
dostatky dokázaly překonat. Velice zaj́ımavou tř́ıdu těchto odhad̊u tvoř́ı tzv. R-odhady, které mı́sto p̊uvodńıch
pozorováńı pracuj́ı pouze s jejich pořad́ımi. Cı́lem toho př́ıspěvku bude tuto tř́ıdu rozš́ı̌rit o daľśı odhady založené
pouze na pořad́ıch na základě minimalizace jistých vzdálenost́ı. Ukážeme, že v některých situaćıch maj́ı tyto od-
hady větš́ı vydatnost než klasické odhady. Zaměř́ıme se také na testováńı hypotéz o regresńım parametru založené
na předchoźıch odhadech.

Roman Nedela, Lukáš Lafférs

Sharp bounds on average treatment effects in the presence of sample selection bias and survey
non-response using linear programming approach

FPV UMB, KM, Tajovského 40, 974 01 Banská Bystrica

roman.nedela3@umb.sk;lukas.laffers@umb.sk

This paper reformulates the problems of bounding average treatment effects under sample selection bias and
survey non-response studied in [1] and [2] as linear programs. This allows researchers to conduct sensitivity
analysis of identifying assumptions easily while the bounds remain sharp. We provide a mathematical formulation
of the problems, replicate existing analytical results and extend them into sensitivity analysis.

Literature

[1] Lee, David S. Training, wages, and sample selection: Estimating sharp bounds on treatment effects, The
Review of Economic Studies 76.3 (2009): 1071-1102.

[2] Behaghel, Luc, Crépon B., Gurgand M., Le Barbanchon T. Please Call Again: Correcting Nonresponse Bias
in Treatment Effect Models, The Review of Economics and Statistics 97.5 (2015): 1070-1080.

Petr Novák

Diagnostické metody pro model zrychleného času

FIT ČVUT, KAM, Thákurova 9, 160 00 Praha 6

petr.novak@fit.cvut.cz

Regresńı model zrychleného času umožňuje interpretovat závislost doby přežit́ı jedince na vysvětluj́ıćıch proměn-
ných za př́ıtomnosti censorováńı. V př́ıspěvku zkoumáme diagnostické metody pro tento model a rozšǐrujeme
možnosti testováńı dobré shody modelu s daty. Využ́ıváme jak postupy založené na rezidúıch lineárńı regrese
modifikovaných pro censorovaná data, tak teorii č́ıtaćıch proces̊u. Na př́ıkladech zkoumáme vlastnosti popsaných
metod v r̊uzných situaćıch.

Zbyněk Pawlas

Testováńı nezávislosti v prostorových modelech s kótami

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

pawlas@karlin.mff.cuni.cz

Prostorové bodové procesy představuj́ı užitečné modely pro analýzu náhodně rozmı́stěných bod̊u v prostoru.
Tyto body odpov́ıdaj́ı polohám sledovaných událost́ı. Často máme k dispozici i dodatečnou informaci spojenou
s každým bodem. Tu zahrnujeme do modelu v podobě tzv. kót a mluv́ıme o kótovaných bodových procesech.
Nejjednodušš́ı situace nastává, když jsou kóty nezávislé na polohách, pak můžeme obě složky modelovat zvlášt’.
Důležitým úkolem je proto otestovat hypotézu nezávislosti poloh a kót na základě pozorovaných dat. V přednášce
představ́ıme některé vhodné postupy. Bodové procesy slouž́ı rovněž jako základńı kámen pro budováńı složitěǰśıch
geometrických model̊u jako jsou některé náhodné uzavřené množiny. K množině představuj́ıćı oblasti, ve kterých se
projevuje sledovaná událost, může být také přidaná dodatečná informace v podobě kóty. Ta je v tomto př́ıpadě
náhodnou funkćı na dané náhodné množině. Opět nás může zaj́ımat test nezávislosti těchto dvou náhodných
složek.
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Michal Pešta

Mixed dynamic copulae for stochastic processes with application in insurance

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

pesta@karlin.mff.cuni.cz

The theoretical goal is to study mathematical properties of the mixed dynamic copulae, i.e., copulae having con-
tinuous as well as discrete margins and are time-varying. Moreover, we discuss their extensions for the conditional
and hierarchical case.

The practical aim is to apply the derived theory for loss reserving in non-life insurance. An insurance company
puts sufficient provisions from the premium payments aside, so that it is able to settle all the claims (losses) that
are caused by these insurance contracts. The main issue is how to determine or estimate these claims reserves,
which should be held by the insurer so as to be able to meet all future claims arising from policies currently in
force and policies written in the past.

Barbora Peštová

Abrupt change in mean avoiding variance estimation and block bootstrap

ÚI AV ČR, Pod Vodárenskou věž́ı 2, 182 07 Praha 8

pestova@cs.cas.cz

We deal with sequences of weakly dependent observations that are naturally ordered in time. Their constant
mean is possibly subject to change at most once at some unknown time point. The aim is to test whether
such an unknown change has occurred or not. The change point methods presented here rely on ratio type
statistics based on maxima of cumulative sums. These detection procedures for the abrupt change in mean are
also robustified by considering a general score function. The main advantage of the proposed approach is that
the variance of the observations neither has to be known nor estimated. The asymptotic distribution of the test
statistic under the no change null hypothesis is derived and is free of any tuning parameters. Moreover, we prove
the consistency of the test under the alternative. A block bootstrap method is developed in order to improve
computational performance of the asymptotic methods. The validity of the bootstrap algorithm is shown. The
results are illustrated through a simulation study.

Barbora Petrová

Multidimensional stochastic domin

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

petrova@karlin.mff.cuni.cz

Stochastic dominance is a form of stochastic ordering, which stems from decision theory when one gamble can
be ranked as superior to another one for a broad class of decision makers whose utility functions, representing
preferences, have very general form. There exists extensive theory concerning one dimensional stochastic domi-
nance of different orders. However it is not obvious how to extend the concept to multiple dimension which is
especially crucial when utilizing multidimensional non separable utility functions. One possible approach is to
transform multidimensional random vector to one dimensional random variable and put equivalent stochastic
dominance in multiple dimension to stochastic dominance of transformed vectors in one dimension. We suggest
more general framework which does not require reduction of dimensions of random vectors in order to define
stochastic dominance so as to be able to employ multidimensional non separable utility functions in the con-
siderations. We seek for a generator of stochastic dominance of considered orders in terms of von Neumann –
Morgenstern utility functions. Moreover, we develop necessary and sufficient conditions for one random vector to
stochastically dominate another one, similarly as it is derived for one dimensional case. We focus on behavior of
such defined conditions for a specific choices of utility functions or a specific choice of multivariate distribution
of random vectors.

Jan Picek, Martin Schindler

L-momenty s rušivou regreśı

FP TUL, KAP, Studentská 2, 461 17 Liberec 1

jan.picek@tul.cz

L-moment je analogie obvyklého momentu a má podobnou interpretaci. Je definován jako lineárńı kombinace
středńıch hodnot pořádkových statistik. Hosking a Balakrishan (2015) ukázali, že L-momenty jsou speciálńım
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př́ıpadem L-odhad̊u. V př́ıspěvku navrhujeme zobecněńı L-moment̊u v modelu lineárńı regrese založené na re-
gresńıch kvantilech jako speciálńı L-odhad. Vlastnosti rozš́ı̌rených L-moment̊u jsou ilustrovány na simulovaných
datech.

Ondřej Pokora, Jan Koláček

Využit́ı regrese a analýzy funkcionálńıch dat pro vyhodnoceńı neurofyziologických záznamů

PřF MU, ÚMS, Kotlářská 2, 611 37 Brno

pokora@math.muni.cz; kolacek@math.muni.cz

Př́ıspěvek se zabývá statistickou analýzou neuronálńıch záznamů vyvolané sluchové aktivity u krys, kde je aktivita
sluchových neuron̊u sledována jako vyvolané potenciály v závislosti na r̊uzných zvućıch, hlasitostech a podané
látce. Data byla p̊uvodně zpracována s využit́ım nelineárńı regrese v závislosti na hlasitosti zvuku, přičemž od-
hadnuté parametry byly pro jednotlivé zvuky porovnány, [1]. V současnosti pro vyhodnoceńı záznamů využ́ıváme
metody analýzy funkcionálńıch dat, kdy jsou měřeńı chápána jako body na křivkách. Nástroji statistické analýzy
jsou zde jádrové vyhlazováńı, funkcionálńı PCA, funkcionálńı regrese a klasifikace. V př́ıspěvku se zmı́ńıme o obou
použitých př́ıstupech a dosažených výsledćıch.

Literatura

[1] Wan, I., Pokora, O., Chiu, T.W., Lansky, P. and Poon, P.W. (2015) Altered intensity coding in the salicylate-
overdose animal model of tinnitus. BioSystems 136, 113–119.

Poděkováńı: Tato práce byla podpořena grantem GAČR GA15-06991S.

Zuzana Prášková

Bootstrap pro závislá data a detekce změn

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

praskova@karlin.mff.cuni.cz

Je známo, že pro závislá pozorováńı nelze př́ımo aplikovat klasický bootstrap. V tomto př́ıspěvku budou uvedeny
některé varianty metody bootstrap, které zohledňuj́ı závislostńı strukturu dat. Pomoćı těchto metod potom budou
aproximovány kritické hodnoty test̊u pro detekci změn v parametrech lineárńıch model̊u, jejichž chybové členy
nejsou nezávislé. Přednosti a nedostatky jednotlivých metod budou zkoumány numericky.

Julie Rendlová

Analýza kategoriálńıch dat – problém v́ıcenásobné volby v odpovědi

PřF UPOL, KMAAM, 17. listopadu 12, 771 46 Olomouc

julcika@seznam.cz

Př́ıspěvek se zabývá analýzou kategoriálńıch dat v př́ıpadě možnosti v́ıcenásobné volby v odpovědi. Jeho ćılem
je seznámeńı s potřebným teoretickým zázemı́m a ukázka praktické aplikace zpracované v softwarovém prostřed́ı
statistického programu R, konkrétně s využit́ım baĺıčku MRCV.

Vysvětluj́ıćı i vysvětlované proměnné se souhrnně označuj́ı zkratkou MRCV (multiple response categorical
variables) a mohou nabývat libovolně mnoha kategoríı nazývaných items, což jsou binárńı proměnné s hodnotami
0 a 1. Mezi items každé MRCV předpokládáme existenci vnitřńıch závislost́ı. S daty pracujeme v podobě item-
response tabulek, což jsou kontingenčńı tabulky umožňuj́ıćı testováńı simultánńı párové marginálńı nezávislosti.
Teorie pro analýzu uvedené problematiky vycháźı z logaritmicko-lineárńıch model̊u s použit́ım modifikované
Pearsonovy statistiky a standardizovaných rezidúı, Rao-Scottových korekćı a bootstrapových metod.

V praktické části př́ıspěvku aplikujeme metody na typický př́ıklad studovaného typu dat, j́ımž jsou dotazńıky
s možnost́ı výběru všech relevantńıch odpověd́ı na zadanou otázku. Protože při práci s takovými dotazńıky
neustále převládá už́ıváńı klasických logaritmicko-lineárńıch model̊u, pokuśıme se také vysvětlit, proč je tento
př́ıstup v daném př́ıpadě nevhodný.

Samuel Rosa, Radoslav Harman

Optimal designs for dose-escalation studies

FMFI UK, KAMŠ, Mlynská dolina 6284, 842 48 Bratislava 4

samuel.rosa@fmph.uniba.sk
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Consider an experiment, where a new drug is tested for the first time on human subjects. Such experiments are
often performed as dose-escalation studies, where a set of increasing doses is pre-selected, individuals are grouped
into cohorts and a dose is given to subjects in a cohort only if the preceding dose was already given to previous
cohorts. If an adverse effect is observed, the experiment stops and thus no subjects are exposed to higher doses.
We consider the model for dose-escalation studies formulated by [1]. Specifically, we assume that the response
is affected both by the dose or placebo effects as well as by the cohort effects. We provide optimal approximate
designs for selected optimality criteria (E-, MV - and LV -optimality) for estimating the effects of drug doses
compared with placebo. In particular, we obtain the optimality of Senn designs and extended Senn designs with
respect to multiple criteria.

Literature

[1] Bailey, R. A. (2009): Designs for dose-escalation trials with quantitative responses, Statistics in Medicine 28,
pp. 3721–3738
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Šárka Rusá, Arnošt Komárek

Bayesovská analýza tř́ıúrovňového modelu mediace s ordinálńı odezvou

MFF UK, KPMS, Sokolovská 83, 186 75 Praha 8

rusa@karlin.mff.cuni.cz

Tato statistická analýza zkoumá vliv personálńıho zajǐstěńı zdravotńıch sester (měřen jako poměr pacient̊u na
jednu sestru) a pracovńıho prostřed́ı zdravotńıch sester na spokojenost pacient̊u se zdravotńı péč́ı v nemoc-
nićıch a možnou závislost tohoto efektu na vzděláńı personálu. Analýza dat z rozsáhlého evropského výzkumu
RN4CAST, jehož v́ıceúrovňovou strukturu jsme brali v úvahu, je založena na bayesovském tř́ıúrovňovém modelu
mediace. Jako mediátor v tomto modelu figuruje mı́ra toho, kolik zdravotnické péče sestra nestihla vykonat.
Předpokládáme, že ordinálńı odezva pocháźı z nepozorovaného normálńıho rozděleńı s neznámými mezemi pro
jednotlivé hodnoty.

Iveta Selingerová, Stanislav Katina, Ivana Horová

Jádrové odhady jako alternativa (semi)parametrických model̊u v analýze přežit́ı

PřF MU, ÚMS, Kotlářská 2, 611 37 Brno

xselinge@math.muni.cz

Riziková funkce patř́ı k velmi užitečným nástroj̊um při zpracováńı dat v analýze přežit́ı. Vyjadřuje okamžitou
pravděpodobnost výskytu události v následuj́ıćım časovém okamžiku. V praxi toto riziko může být ovlivněno
daľśımi charakteristikami, jako je pohlav́ı, věk, hladina nádorových marker̊u apod. Pro modelováńı této závislosti
se použ́ıvaj́ı parametrické či semiparametrické metody. Omezeńım těchto metod je však požadavek na splněńı
určitých předpoklad̊u, jako je rozděleńı času přežit́ı, proporcionalita rizik či exponenciálńı závislost na kovariátě.
V tomto ohledu jsou neparametrické metody v́ıce flexibilńı. Vzhledem k vlastnostem rizikové funkce jsou pro
jej́ı odhad nejvhodněǰśı vyhlazovaćı techniky, mezi něž patř́ı jádrové odhady. Cı́lem př́ıspěvku je představit r̊uzné
typy jádrových odhad̊u rizikové funkce a zhodnotit výhody a nevýhody jednotlivých př́ıstup̊u za využit́ı simulačńı
studie. V rámci studie jsme se zaměřili na r̊uzné tvary rizikové funkce a na vliv zastoupeńı cenzorovaných pozo-
rováńı.

Ondřej Sokol, Elena Kuchina

Složitost výpočtu horńı meze rozptylu nad náhodnými daty

FIS VŠE, KE, Nám. W. Churchilla 4, 130 67 Praha 3

ondrej.sokol@vse.cz; elena.kuchina@vse.cz

Zabýváme se problematikou výpočtu horńı meze výběrového rozptylu v př́ıpadě, kdy nejsou k dispozici přesná
data, ale pouze intervaly, ve kterých tato přesná data s jistotou lež́ı. Obecně je nalezeńı horńı meze výběrového
rozptylu ze znalosti pouze intervalových dat NP-obt́ıžná úloha, ale při splněńı určitých podmı́nek kladených na
vstupńı data lze použ́ıt některý z efektivńıch algoritmů. V této práci je konkrétně zkoumán Ferson̊uv algoritmus
pro výpočet horńı meze rozptylu intervalových dat z pohledu pr̊uměrné výpočetńı složitosti při náhodně gene-
rovaných datech z běžných rozděleńı. Algoritmus pracuje obecně v exponenciálńım čase, kde exponenciálńı část
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složitosti záviśı na maximálńım počtu zúžených interval̊u, které maj́ı společný alespoň jeden bod (zúženým in-
tervalem je zde myšlen interval, jehož poloměr je vydělen celkovým počtem interval̊u v množině dat). Na základě
simulačńıch experiment̊u je zformulována hypotéza, že za určitých podmı́nek středńı hodnota maximálńıho počtu
překryt́ı zúžených interval̊u roste logaritmicky s počtem interval̊u. Složitost výpočtu horńı meze rozptylu nad
náhodnými daty je pak tedy polynomiálńı.

Poděkováńı: Př́ıspěvek vznikl s podporou projektu IGA F4/63/2016 Interńı grantové agentury VŠE v Praze.

Gábor Szűcs

Rekurentné triedy diskrétnych rozdeleńı pravdepodobnosti a odhadovanie ich parametrov

FMFI UK, KAMŠ, Mlynská dolina 6284, 842 48 Bratislava 4

Gabor.Szucs@fmph.uniba.sk

Tento pŕıspevok sa zaoberá s rekurentnými triedami diskrétnych rozdeleńı pravdepodobnosti. Zameriava sa pre-
dovšetkým na takzvanú Rk-triedu rozdeleńı a jej špeciálne podtriedy, pričom uvádza aj ich základné vlastnosti.
Hlavným ciel’om pŕıspevku je predstavit’ možnosti odhadovania parametrov jednotlivých rekurentných podtried
rozdeleńı pravdepodobnosti na základe dátového vektora. Ked’že sa jedná o atypicky definované rozdelenia, od-
hadovanie parametrov rekurentných podtried je obvykle založené na numerických metódach a napŕıklad na nu-
merickej minimalizácii testovej štatistiky Kolmogorovovho-Smirnovovho testu, Cramérovho-von Misesovho testu,
pŕıpadne inej funkcie odhadovaných parametrov. V praktickej časti pŕıspevku sú uvedené programové imple-
mentácie a porovnania spomı́naných metód odhadovania parametrov v rámci štatistického softvéru R.

Pod’akovanie: Táto práca bola podporená vedeckým grantom VEGA 2/0047/15.

Daniel Ševčovič

Riccati transformation method for solving Hamilton-Jacobi-Bellman equation

FMFI UK, Mlynská dolina 6284, 842 48 Bratislava 4 Comenius University Bratislava

sevcovic@fmph.uniba.sk

In this talk we present recent results on application of the Riccati transformation for solving the evolutionary
Hamilton-Jacobi-Bellman equation arising from the stochastic dynamic optimal allocation problem.

It turns out that the fully nonlinear Hamilton-Jacobi-Bellman equation governing evolution of the value
function can be transformed into a quasi-linear parabolic equation. Its diffusion function is obtained as a value
function of certain parametric convex optimization problem. We will show that point of discontinuity of this value
function can be identified with transitions and changes of the optimal portfolio composition.

We prove existence of classical solutions to the HJB equation. A numerical solution is then constructed by
means of an implicit iterative finite volume numerical approximation scheme. As an application we present results
of computing optimal strategies for a portfolio investment problem for German DAX stock index. This is a joint
work with S. Kilianova.

Tereza Šimková

Multivariate L-moment homogeneity test for spatially correlated data

PřF TUL, KAP, Studentská 1402/2, 461 17 Liberec 1

tereza.simkova@tul.cz

Identification of homogeneous regions is a key task in regional frequency analysis to obtain adequate estimates of
a given event. Recently Chebana and Ouarda (2007) have extended the univariate L-moment homogeneity test of
Hosking and Wallis (1997) to the multivariate case. However, the proposed multivariate L-moment homogeneity
test assumes intersite independence, although examples from practice demonstrate that intersite correlation
may be expected for some kinds of data. Hence, the testing procedure of Chebana and Ouarda (2007) needs
to be generalized: D-vine copulas are utilised to model intersite dependence when generating synthetic regions
to overcome the problem of presence of cross-correlation between stations. Performed Monte Carlo simulations
illustrates how intersite dependence impacts the multivariate L-moment homogeneity test by significant reducing
the value of the heterogeneity measure. The results of simulations demonstrate the superiority of the proposed
modification over the original procedure of Chebana and Ouarda (2007) since it improves the heterogeneity
detection and avoids of misspecification of a studied region.
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Součást́ı většiny článk̊u zabývaj́ıćıch se hodnoceńım měr podobnosti bývá hodnoceńı jejich výsledk̊u na vy-
braných reálných datových souborech, které obvykle pocházej́ı z dobře známých repositář̊u, a jsou tak srovnatelné
s výsledky jiných výzkumńık̊u. Někdy je ale potřeba prozkoumat, ve kterých konkrétńıch situaćıch daná mı́ra
podobnosti podává dobré výsledky a kdy nikoliv. V takových př́ıpadech je vhodné využ́ıt analýzu založenou na
generovaných souborech, která umožňuje tvorbu soubor̊u s požadovanými vlastnostmi. Vzhledem k tomu, že je
obvykle zapotřeb́ı velkého množstv́ı generovaných soubor̊u, vyvstává zde otázka, jak zpracovat takové množstv́ı
soubor̊u, aby bylo dosaženo jednoduše interpretovatelných výsledk̊u. Proto tento př́ıspěvek prezentuje metodo-
logii hodnoceńı měr podobnosti pro kategoriálńı data, která umožňuje porovnáńı kvality shlukováńı založené na
interńıch hodnot́ıćıch kritéríıch na velkém množstv́ı datových soubor̊u. Tato metodologie může být použ́ıvána
bud’ samostatně s předem připravenými datovými soubory, nebo společně s funkćı generuj́ıćı kategoriálńı data.
Oba typické zp̊usoby použit́ı jsou v př́ıspěvku demonstrovány.

Renáta Talská, Karel Hron, Jitka Machalová, Eva Fǐserová

Kompozičńı regrese s funcionálńı závisle proměnnou
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Regresńı analýza je hojně použ́ıvaný statistický nástroj slouž́ıćı k modelováńı vztahu mezi závisle proměnnou a
množinou vysvětluj́ıćıch proměnných (prediktor̊u). Aplikace funkcionálńı regresńı analýzy je nezbytná v př́ıpadě,
kdy alespoň jedna ze zmı́něných proměnných má funkcionálńı charakter. Přehled možných př́ıstup̊u ke konstrukci
regresńıch model̊u s funkcionálńı závisle proměnnou a skalárńımi prediktory byl představen v [1]. Zaj́ımavou se
však stává situace, kdy závisle proměnná je hustotou rozděleńı pravděpodobnost́ı, nebot’ prostor L2 (integrova-
telných funkćı s druhou mocninou), ve kterém je typicky funkcionálńı regrese prováděna, nebere v úvahu relativni
charakter hustot. Cı́lem tohoto př́ıspěvku je představit funkcionálńı regresńı model s distribučńı závisle proměnnou
s využit́ım metodiky Bayesových prostor̊u, tj. př́ıstupu, který respektuje geometrické vlastnosti distribučńıch dat
[2, 3]. Speciálně, protože hustoty představuj́ı funkcionálńı data nesoućı pouze relativńı informaci, podmı́nku jed-
notkového integrál lze vńımat jen jako jednu z ekvivalentńıch reprezentaćı hustot (invariance na změnu měř́ıtka).
Aby bylo možné použ́ıt metody funkcionálńı regrese, které byly navrženy pro funkcionálńı data z prostoru L2,
zejména pak ty, které jsou založené na B-splajnové reprezentaci, uchylujeme se k zobrazeńı Bayesova prostoru
do L2 prostřednictv́ım tzv. centrované log-pod́ılové (log-ratio) transformace. Prezentované teoretické poznatky
bodou ilustrovány na reálných datech.
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Chceme-li odhadnout kovariančńı matici na základě náhodného výběru, jehož rozsah je velmi malý v porovnáńı
s dimenźı jednotlivých člen̊u, pak výběrová kovariančńı matice neńı dobrým odhadem, nebot’ má velmi malou
hodnost a může obsahovat tzv. rušivé korelace. Tento problém nastává např́ıklad při aplikaci filtračńıch algoritmů
v předpovědńıch modelech počaśı, kde je odhad kovariančńı matice kĺıčovým prvkem kvalitńı předpovědi, avšak
rozd́ıl mezi dimenźı náhodných vektor̊u a rozsahem výběru je v řádu tiśıc̊u. Vylepšeńı odhadu kovariančńı matice
je možné po zavedeńı dodatečných předpoklad̊u, které však nesměj́ı být pro strukturu náhodných vektor̊u př́ılǐs
omezuj́ıćı. V př́ıspěvku prezentujeme odhad kovariančńı matice založený na identifikaci parametr̊u prostorové
struktury gaussovského markovského pole z náhodného vzorku metodou maximálńı věrohodnosti. Kovariančńı
matice se nevytvář́ı př́ımo, ale výpočty s kovarianćı tohoto pole mohou být realizovány řešeńım nehomogenńı
stochastické difúzńı rovnice metodou konečných prvk̊u. Výsledné procedury pro násobeńı matice a vektoru mo-
hou být použity v asimilaci dat př́ımo, nebo generováńım větš́ıho počtu nových náhodných prvk̊u s následným
výpočtem vylepšené výběrové kovariance.

Kristýna Vaňkátová, Eva Fǐserová

Shluková analýza ve směśıch regresńıch model̊u
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Směsi lineárńıch regresńıch model̊u jsou pokročilým nástrojem regresńı analýzy, který je schopen pracovat s hete-
rogenńımi daty a odhadovat regresńı parametry s využit́ım podmı́něného rozděleńı pravděpodobnosti vysvětlované
proměnné. Toto rozděleńı je dáno jako vážený součet přes všechny komponenty obsažené v dané směsi a obsahuje
všechny neznámé parametry, které lze odhadnout pomoćı metody maximálńı věrohodnosti. Vzhledem ke složitosti
takového optimalizačńıho problému byl vyvinut EM algoritmus umožnuj́ıćı výpočet maximálně věrohodných od-
had̊u z neúplných dat. Přesnost odhad̊u a vymezeńı jednotlivých komponent se dá v některých př́ıpadech značně
vylepšit zahrnut́ım doprovodné proměnné do modelu. Aplikace směśı regresńıch model̊u lze nalézt v mnoha
vědńıch odvětv́ıch, včetně biologie, genetiky, medićıny či ekonomie, v jej́ımž rámci je možné pozorovat např́ıklad
vztah mezi ročńı starobńı penźı poskytovanou státem a př́ıjmem lid́ı straš́ıch 65 let.

Jakub Večeřa

Estimation of parameters in a planar segment process model with a biological application
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In many applications systems of randomly dispersed segments in the plane or space are investigated. In biology
such systems occur e. g. when using fluores- cent imaging of actin stress fibres in human mesenchymal stem
cells from bone marrow. In materials research the microstructure of fibre-reinforced composites contain segments
of small thickness. Typically the objects are not distributed purely randomly, which would correspond to the
mathematical model called Poisson segment process. The aim is therefore to build stochastic models which involve
some kind of interactions, which is a broad notion. Basically, such in- teractions can be attractive or repulsive,
but in practical problems these can combine in various scales and also interactions with external deterministic
components is frequent.

Ondřej Vencálek

Zobecněné lineárńı modely nebo analýza kompozičńıch dat? Podobnosti a rozd́ılnosti
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Naše práce byla motivována praktickým problémem analýzy datového souboru obsahuj́ıćıho údaje o počtech
cyklist̊u hospitalizovaných po dopravńı nehodě. Otázkou bylo, zda a jak se během 11 let, za něž jsou údaje
k dispozici, změnilo zastoupeńı tř́ı věkových skupin mezi takto hospitalizovanými. Tradičńı př́ıstup k analýze
takovéhoto typu dat je založen na použit́ı metodologie zobecněných lineárńıch model̊u pro ordinálńı závisle
proměnnou. Nově se ale prosazuje pohled na data tohoto typu jako na tzv. kompozičńı data. Tento př́ıstup je
zameřen na analýzu informaćı o pod́ılu jednotlivých část́ı na celku.

V př́ıspěvku ukážeme nejprve podobnosti obou př́ıstup̊u. Jedńım ze zobecněných lineárńıch model̊u je tzv.
adjacent-categories logit model, v němž jsou modelovány logity pravděpodobnost́ı po sobě jdoućıch kategoríı
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.
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Analogické výrazy (v nichž jsou pravděpodobnosti nahrazeny relativńımi četnostmi) mohou být použity i coby
logratio souřadnice v rámci analýzy kompozičńıch dat. Zde jsou však preferovány poněkud odlǐsné, ortonormálńı
souřadnice. Ty odpov́ıdaj́ı výraz̊um

ln
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, ln

√
π1π2

π3

.

Závislost těchto souřadnic na čase (či jiné vysvětluj́ıćı proměnné) je modelována pomoćı lineárńıho regresńıho
modelu. Podstatné rozd́ılnosti v obou př́ıstupech pomůže objasnit vyšetřeńı asymptotických vlastnost́ı logratio
souřadnic. . .

Mojmı́r Vinkler, Stanislav Katina, Miroslav Smı́̌sek

Effect of denoising on brain atrophy measurements based on MRI for Alzheimer’s disease
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Alzheimer’s disease (AD) is a neurocognitive disorder with various level of atrophy of cerebral cortical regions and
subcortical structures - mainly hippocampus. Volumetric measurements of hippocampus and its atrophy rate are
promising tools in the determination of effect of disease-modifying treatment. Automatic segmentation of various
cerebral structures visualized by MR and measurement of their volume is now freely available for clinical research
of the natural course of the disease and effect of the treatment. However, due to inherent noise, variance of these
measurement is high, making difficult reaching statistically valid conclusions. Using 140 MRI scans (28 patents,
5 visits) from randomized, placebo-controlled, parallel group, double-blinded, multi-centre Phase I clinical study
we found that denoising with state of the art method prior to running FreeSurfer automatic segmentation reduced
measurement error from 6.79% to 3.54% without introducing processing bias. Furthermore, additional temporal
information reduced error to 2.50%. Lower error significantly reduced sample size required to detect differences in
hippocampus atrophy between control (placebo) and treated group and also between left and right hippocampus.
Although our results are not significant due to short study length and small sample size, general trend looks
promising with respect to design, i.e. power analysis and sample size calculation, of further Phase II and III
clinical studies.

Jan Ámos V́ı̌sek

Are the bad leverage points the most difficult problem for estimating the underlying regression
model?
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A series of unsuccessful proposals of robust estimators hopefully with 50% breakdown point led to Pyrrhic victory
by Andrew Siegel’s repeated median, see [17]. Nevertheless, feasible versions of 50% breakdown point estimators
- the least median of squares (LMS) (see [14]) and the least trimmed squares (see [9]1) - were announced nearly
immediately after it. They fulfilled the desire but the discontinuity of objective function and the presence of order
statistics of the squared residuals in their definitions have made it difficult to study the properties of estimators
in question. The proof of consistency of the former still exists only for special case and for the fully general proof
of consistency of the latter we waited more than 20 years (and the proof is awfully involved, see [22]). On the
other hand, efficient algorithms2 for computing both of them arrived rather soon.

The proposal of S-estimator (see [16]) removed both these snags simultaneously preserving the high breakdown
point and delivering simultaneously the proof of consistency, based on the results of [13]. A tax we had to pay
for it was a restriction of the range of objective functions, but the restriction was quite acceptable. It required
the objective function to be symmetric around zero and constant starting with some c > 0.

The algorithms for computing S-estimators were implemented also nearly immediately but - due to the
fact that they represented rather intensive computing - they are still studied (see e. g. [5], [6] and [19]). The
extraordinary virtue of all these estimators was their “innate” scale- and regression-equivariance in contrast to

1This reference on LTS is usually given although Peter Rousseeuw announced LTS only a few month after LMS. On the other
hand, the first remark on possibility to compute something like LTS is in [8].

2The algorithms for LMS (see [4]) and LTS (see [1] or [23]) are efficient in a non-statistical sense, i. e. that they give hopefully
tight approximations to the exact solutions of the corresponding extremal problems. The hope for it is supported by following: The
estimate of underlying regression model for the group of datasets which has become benchmarks in robust regression, see [15], are
such that the h-th order statistic of squared residuals in LMS-estimate is smaller that the h-th order statistic of squared residuals
in LTS-estimate and vice versa, the sum of the first h-th order statistics of squared residuals in LTS-estimate is smaller than the
sum of the first h-th order statistics of squared residuals in LMS-estimate. And it holds even for the case when we are able to give
for LTS the exact solution, see [10] and [20].
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M -estimators which require studentization, moreover the studentization by rather special estimator of standard
deviation of error term3. The estimator of scale has to be scale-equivariant and regression-invariant, see [3] and
[11].

Shocking results by Thomas Hettmasperger and Simon Sheather (see [10], although they later proved to be
wrong due to the bad algorithm they used for computing LMS, see [20]) revealed that the requirement on high
breakdown point and/or zero-one objective function inevitably results in the high sensitivity to a small shift
of “in-liers”, the drawback which cannot be removed without releasing the requirement on the extremely high
breakdown point and zero-one objective function.

That was the reason why an attempt of coping with this problem by offering a possibility of accommodating the
level of robustness of the estimator to the level of contamination - the least weighted squares (LWS) - appeared
(see [21]). The accommodation was enabled by appropriate adjustment of weights. In fact, the high speed of
modern computational means allowed to select the weights-generating-function just tailored to the level and even
to the character of contamination by a forward search, see [2]. It is plausible from the applications-point-of-view.
The utilization of a generalized version of Glivenko theorem [7] (or Kolmogorov-Smirnov results, [12] or [18])
about the convergence of empirical distribution functions to the underlying one - generalized for the regression
framework, see [24] - then simplified (in the sense of employment of much simpler and really applicable tools than
the theory of empirical processes offers) the proofs of consistency,

√
n-consistency, etc.

Nevertheless, a disadvantage of LWS, mostly from the theoretical point of view, was the objective function
- the only one, the quadratic function. Allowing for a general objecting function (even for an unbounded one)
yielded the S-weighted estimators, see [25]. They inherited plausible properties of S-estimators as well as of LWS 4,
opening a chance to utilize a wide range of objective functions and simultaneously offering - by an appropriate
selection of weight function - to adjust the estimator to the level and to the character of contamination.

The contribution summarizes the conditions for the consistency,
√
n-consistency (even under heteroscedasticity

of error terms), asymptotic representation of SW -estimators (see [26]) and discusses the possibility of a “new”
algorithm for computing them. The converted commas indicate that the trick for a plausible way for computing
the estimator was in fact already employed in nineties for computing the M -estimators and is due to Jaromı́r
Antoch, see [1]. A small collection of patterns of results of numerical studies of their behavior for moderate
sample sizes will conclude the contribution. This is the most interesting part of the contribution because the
results indicate that the widely spread idea that the most dangerous contamination for estimating regression
model is represented by the leverage points need not be - sometimes - valid.
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[4] Boček, P., P. Lachout (1993): Linear programming approach to LMS-estimation. Memorial volume of Com-
put. Statist. & Data Analysis 19(1995), 129 - 134.

[5] Campbell, N. A., Lopuhaa, H. P., Rousseeuw, P. J. (1998): On calculation of a robust S-estimator of a
covariance matrix. Statistics in medcine, 17, 2685 - 2695.

[6] Desborges, R., Verardi, V. (2012): A robust instrumental-variable estimator. The Stata Journal (2012) 12,
169 -181.

[7] Glivenko,V. I. (1933): Sulla determinazione empirica delle leggi di probabilita. Giorn. Ist.Ital. Attuari 4, 92.

[8] Hampel, F. R. (1968): Contributions to the theory of robust estimation. Ph.D. thesis. University of California,
Berkeley.

[9] Hampel, F. R., E. M. Ronchetti, P. J. Rousseeuw, W. A. Stahel (1986): Robust Statistics – The Approach
Based on Influence Functions. New York: J.Wiley & Son.

[10] Hettmansperger, T. P., S. J. Sheather (1992): A Cautionary Note on the Method of Least Median Squares.
The American Statistician 46, 79–83.
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[24] Vı́̌sek, J. Á. (2011): Empirical distribution function under heteroscedasticity. Statistics 45, 497-508.
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O analýze konkuruj́ıćıch si rizik s aplikaćı na čas prvńıho gólu v fotbalovém utkáńı
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V př́ıspěvku nejprve zopakuji základńı poznatky o problému konkurenčńıch rizik. Ten se vyskytuje v statistické
analýze přežit́ı a zobecňuje vlastně schema náhodného cenzorováńı zprava v tom smyslu, že konkurenčńı veličiny
(zde tedy zároveň běž́ıćı náhodné časy do ”konkurenčńıch”událost́ı, tj. takových, že z nich může nastat jen jedna)
mohou být vzájemně závislé. V medićınských problémech se většinou analyzuje incidence (tj. skutečný výskyt)
takovýchto událost́ı, ale zkoumáńı vzájemné souvislosti je zaj́ımavé jednak prakticky, a jednak i z hlediska model̊u
a analýzy. Nyńı se na modelováńı závislosti náhodných veličin použ́ıvaj́ı modely kopuĺı, tento trend pronikl i sem.
Dı́k neúplně pozorovaným dat̊um se ovšem může stát, že kompletńı model neńı identifikovatelný. Daľśı otázkou
je výběr kopuly, vhodnost lze ověřit dodatečným testováńım shody modelu s daty. I těmto otázkám se budu
věnovat. Hlavńım ćılem je pak zkusit model konkurenčńıch rizik uplatnit na ”konkuruj́ıćı si”2 náhodné časy (2
týmů) do vstřeleńı prvńı branky ve fotbalovém utkáńı. Proto také připomenu základńı př́ıstupy k modelováńı
skore (i jeho vývoje) zápasu a rozš́ı̌ŕım je právě o uvažováńı závislosti intenzit skórováńı obou týmů. Praktická
analýza bude provedena na datech z jednoho ročńıku české Synot ligy.

Viktor Witkovský
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Ciel’om pŕıspevku je prezentovat’ a ilustrovat’ vybrané metódy, algoritmy a ich aplikácie pre štatistickú inferen-
ciu založenú na kombinovańı a invertovańı charakteristických funkcíı (CF). Tradične sú charakteristické funkcie
využ́ıvané ako jeden zo základných teoretických nástrojov pravdepodobnosti a matematickej štatistiky. Práca
s charakteristickými funkciami je častokrát výhodneǰsia a jednoduchšia oproti postupom založeným na priamej
manipulácii s distribučnými funkciami (CDF) resp. s ich hustotami rozdelenia (PDF). Menej frekventované je však
priame využitie charakteristických funkcíı vo výpočtovej resp. aplikovanej štatistike. Jedným z dôvodov je absen-
cia spol’ahlivých výpočtových nástrojov pre prácu s charakteristickými funkciami v štandardných softvérových
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baĺıkoch (napr. R, SAS, Matlab). Vo všeobecnosti, problematika numerického invertovania CF naráža na
komplikácie spojené s problémom integrovania oscilujúcich funkcíı. Pokial’ však zostaneme na pôde aplikova-
nej štatistiky, častokrát už vel’mi jednoduché numerické nástroje poskytujú dostatočne presné (aproximat́ıvne)
výsledky.

V pŕıspevku uvedieme jednoduché metódy a algoritmy pre numerické invertovanie charakteristických funkcíı,
založené na Gil-Pelaezovej metóde invertovania CF a na použit́ı algoritmu pre rýchlu Fourierovú transformáciu
(FFT). Aplikovatel’nost’ týchto metód ilustrujeme na niekol’kých pŕıkladoch parametrickej ako aj neparametrickej
štatistickej inferencie (založenej na empirických charakteristických funkciach).

Pod’akovanie: Táto práca bola podporená Agentúrou na podporu výskumu a vývoja APVV-15-0295.
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Many tests on vector or scalar parameters against two-sided alternatives are generally not finite-sample unbiased.
They are unbiased only for symmetric distributions or under similar conditions. This was already noticed by [1],
[4] and generally analyzed by [2], [3] and later by many others. While in univariate models the tests are unbiased
against one-sample alternatives, such alternatives are not clearly characterized in the multivariate models.

We shall numerically illustrate this important problem on the Wilcoxon test against two-sample alternative
of shift in location, applied to a skew logistic distribution and unequal sample sizes.
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Uvažujme bodový proces interaguj́ıćıch úseček na omezené množině S ⊂ R
2 daný hustotou

p(y|x) = c−1
x exp(x1 ·N(Uy), x2 · L(Uy), x3 · I(Uy)),

vzhledem k nějakému Poissonovu bodovému procesu úseček se součinovou mı́rou intenzity. Symbol N(Uy) znač́ı
počet pr̊useč́ık̊u všech úseček ve sjednoceńı U konfigurace úseček y. Obdobně L odpov́ıdá celkové délce v U, I
počtu izolovaných úseček a x = (x1,x2,x3) je parametr rozděleńı hustoty p. Tento př́ıspěvek se zabývá odhadem
parametru x a odhadem vybraných charakteristik.
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