Univerzita Karlova
Matematicko-fyzikalni fakulta

Vypis ze zapisu z 8. zasediani Védecké rady Matematicko-fyzikdlni fakulty
v akad. roce 2023/2024 konaného dne 24, dubna 2024

Zasedani VR MFF UK probéhlo hybridni formou.

PRITOMNI

&lenové védecké rady:

prof. RNDr. Vladimir Baumruk, DrSc.

prof. Ing. Méria Bielikova, Ph.D.

prof. RNDr. Toméa§ Bure§, Ph.D.

prof. RNDr. Ondrej Cadek, CSc.

prof. Mgr. Jakub Cizek, Ph.D.

prof. RNDr. Zden&k Dolezal, Dr.

prof. Mgr. Zden&k Dvotak, Ph.D.

prof. RNDr. Jan Haji&, Dr.

prof. RNDr. Ladislav Hlavaty, DrSc.

prof. RNDr. Jana Kalba&ové Vejpravova, Ph.D. (na &ast)
prof. RNDr. Jan Kratochvil, CSc. (na ¢ast jednéni)
doc. RNDr. Jan K¥iZ, Ph.D. (na ¢ast jednanf)

prof. RNDr. Bohdan Maslowski, DrSc.
prof. Ing, Jiti Matas, Ph.D.

doc. RNDr. Eva Mihdkava, CSc.

prof. RNDr. Jan Rataj, CSc.

doc. RNDr. Mirko Rokyta, CSc.

prof. RNDr, Petr Slavigek, Ph.D.
RNDr. Petr Sittner, CSc. (na &4st jednani)
prof. RNDr. Jan Trlifaj, CSc., DSc.
prof. Ing. Miroslav Tiima, CSc.

prof. RNDr. Jan Valenta, Ph.D.

prof. RNDr, David Vokrouhlicky, DrSc.
prof. Ing. Jan Zeman, Ph.D.

Cestni ¢lenové védecké rady:

prof. PhDr. Eva Haji¢ov4, DrSc.
hosté:

Prof. Dr. rer nat. habil. Markus Bause
prof. RNDr, Viktor Benes, DrSc.
prof. RNDr. Ale¥ Drépal, CSc., DSc.
prof. RNDR. Karel Hron, Ph.D.

prof. RNDr. Daniela Jaruskova, CSc.
Mgr. Cengk Jirsak

RNDr. Milan Klicpera, Ph.D.

Mgr. Ing. Pavel K¥iz, Ph.D.

doc. Mgr. Michal Kulich, Ph.D.

prof. Ing. Richard Liska, CSc.
prof. Petr Lison&k

doc. Ing. Marek Omelka, Ph.D.
Mgr. Martina Petrakova

Aila Sarkks, professor

prof. RNDr. Ji#i Sgall, DrSc.
prof. RNDr. Tom43 Skopal, Ph.D.
prof. Ing. Filip Zelezny, Ph.D.

Navrh na jmenovani RNDr. Jifiho Dvoidaka, Ph.D., docentem pro obor Matematika —
Pravdépodobnost a statistika, ekonometrie a finan¢ni matematika

K habilitaci uchaze¢ ptedlozil praci nazvanou Nonparametric Tests in Spatial Statistics.
Habilita¢ni komise pracovala ve slozeni — pfedseda: prof. RNDr. Jan Rataj, CSc., (MFF UK, Praha).
Clenové: prof. RNDr. Viktor Bene§, DrSc., (MFF UK, Praha), prof. RNDr. Karel Hron, Ph.D.,
(Pfirodovédecka fakulta, Univerzita Palackého v Olomouci), prof. RNDr. Daniela Jaruskova, CSc.,
(FSv, CVUT, Praha), prof. Dr. Jean-Francois Coeurjolly, (University of Grenoble, Francie). Tato
komise jmenovala tfi oponenty. Frédéric Lavancier, Professor in Applied Mathematics, (ENSAI —
National School for Statistics and Data Analysis, Bruz, Francie), Aila Sérkki, professor, (Department
of Mathematical Sciences, Chalmers University of Technology and the University of Gothenburg,
Gothenburg, svédsko), doc. Petr Volf, CSc., (UTIA AV CR - Ustav teorie informace a automatizace
AV CR, v.v.i). Po zhodnoceni vysledkii védecké a pedagogické Sinnosti uchazede a po obdreni
kladnych posudki na habilitaéni praci se komise tajnym hlasovanim jednomysIné usnesla na navrhu,
aby byl RNDr. Jiti Dvorak, Ph.D., jmenovan docentem. VSechny podklady — stanovisko habilitacni
komise, CV uchazeCe, piehled jeho pedagogické cinnosti, vyet publikaci, citaci a zahrani¢nich



pobyti, aktualni vypis z databdze WoS i kopie oponentskych posudkii — dostala védecka rada predem
k dispozici. Svoji docentskou pfednésku uchaze¢ nazval Nonparametric Tests in Spatial Statistics. V
tivodu své pfednasky uchazeé seznamil publikum s vybranymi objekty zkoumanymi v prostorové
statistice (bodovy proces, kovariata) a formuloval nulovou hypotézu o nezéavislosti bodového procesu
a kovariaty, podminén& pfi danych hodnotich rufivych kovariat. Dale uchaze¢ predstavil plné
neparametricky test této hypotézy, a to v nékolika krocich: vysvétlil obecny koncept Monte Carlo
testd, princip testdi zaloZenych na nahodnych posunech a toroidni korekci, z vlastnich vysledki
predstavil tzv. korekci pomoci rozptylu, jeZ napravuje zdvazné nedostatky star$i toroidni korekce, a
neparametricky pfistup k rezidualni analyze pro bodové procesy. Navrhl vhodnou testovou statistiku
(integral z kovariaty vzhledem k neparametrické rezidualni mife) a ukéazal vétu, ktera popisuje tvar
rozptylu této testové statistiky. To otevira cestu k testu uvazované hypotézy pomoci Monte Carlo testu
s nahodnymi posuny a korekci pomoci rozptylu. UZite¢nost testu pak uchaze¢ piedvedl na piikladu
realnych dat. Na zavér své piednasky uchazeg nastinil své plany budouciho vyzkumu, reflektované ve
dvou aktualné podanych grantovych navrzich. Dr. Dvorfak pod€koval pfitomnym za pozornost.

Po skonéeni piednasky prod. Dolezal pfipomnél posudky dvou oponentii a oponent Aila
Sarkkd, professor, pecetl ¢ast ze svého posudku.

Frédéric Lavancier, Professor in Applied Mathematics: ,,Jifi Dvorék has a deep understanding
of the statistical challenges arising for spatial and space-time point processes. He successfully
achieved to introduce novel ideas on important problems, leading to powerful new methods in
nonparametric tests in spatial statistics.

Aila Sirkkd, professor: ,J] think that thesis was very nice, very well written and very
interesting. Jif{ Dvordk develops new non-parametric Monte Carlo tests to analyse point patterns,
random fields, and independence between two random variables. The null distribution is constructed
by using permutations, random shifts or stochastic reconstruction and for functional test statistics,
global envelope tests are applied. The thesis provides a series of new non-parametric methods for
testing independence between two components of a bivariate process, between a covariate and a mark
in a marked point process or between a point process and a covariate, testing first-order separability of
a spatio-temporal point process, and testing significance of a covariate. I would particularly like to
mention the new variance correction method in the random shift approach that overcomes the
problems that the previous edge correction methods have. In addition, a general test for testing
independence between two random variables is provided. The construction of this test, namely
regarding the two-dimensional QQ-plot as a realization of a point process and analysing it as such,
was especially clever. All the tests are compared to existing tests and in general, the tests proposed in
this thesis perform very well. A huge advantage of the suggested non-parametric tests is that one does
not have to make (hardly) any assumptions concerning the underlying random processes. I find Jifi’s
thesis a very good and well written habilitation thesis. New non-parametric methods are developed
and some drawbacks of some of the existing methods are pointed out and corrected. Proofs for
theoretical results are provided and all the methods are illustrated by simulation studies and real data.
In addition, the R codes are made publicly available or available upon request. To summarize, the
contributions in this thesis are very important additions to the existing literature, especially on point
pattern analysis. I think that it was very good thesis.

doc. Petr Volf, CSc.: ,.It simultaneously demonstrates a high level of knowledge of the author
in the fields of probability theory, mathematical statistics, random processes and in mathematics
generally. The research approaches are well explained, and the results are both compelling and
relevant.”

Nasledovala vefejna rozprava, ve které se nejprve prof. Maslowski dotazal na to, zda by bylo
mozné aplikovat v uchazeCové vyzkumu parametricky model. Poté se prof. Matas dotazal na to, zda
dr. Dvotak ve svém vyzkumu bral v tivahu tzv. ,,ndhodny posun“. Oba dotazy uchazed uspokojivé
zodpovedél.

Na zavér struéné vystoupil pfedseda habilitatni komise prof. RNDr. Jan Rataj, CSc., a
seznamil pfitomné se stanoviskem komise: The committee considered different aspects of the activity
of dr. Jifi Dvorék. The pedagogical activity of Jifi Dvotak was very intensive in the last five years. He
led tutorials to several lectures in the Department of Probability and Mathematical Statistics and was
accepted by the students very well, which was reflected by the student evaluation score. He was
acknowledged five times by the dean among the best faculty teachers. Jiti Dvofak successfully



supervised 15 bachelor theses and 6 master theses. From his students, three won one of the first three
prizes in SVOC (a Czech student competition). As concerns the research activities, in the Web of
Science records, Jifi has currently 25 papers, 96 citations and H-index 5. So in this context, the
committee valuated the research activities of Jifi Dvorak is very good. The weaker point is experience
abroad. Jiti Dvofdk completed only one longer research stay (Aarhus, Denmark, 2012, 6 months), in
the time of his doctoral study. On the other hand, he has a rich international collaboration and often
participates actively at conferences and workshops. Taking all this into consideration, the committee
had no hesitation in concluding that Jifi Dvordk fulfils all the requirements for the position of
»Docent” and supports the recommendation that he be awarded the title of ,,Docent*.

Poté probéhla uzaviena ¢ast zasedani s diskusi a tajnym hlasovanim, které bylo realizovano
pomoci elektronického systému RUK.

Védecka rada MFF UK hlasovala o tom, Ze uznava platnost oponentskych posudkt habilitaéni
prace v nové akreditovaném oboru a o navrhu, aby RNDr. Jiti Dvotak, Ph.D., byl jmenovan docentem
pro obor Matematika — Pravdépodobnost a statistika, ekonometrie a finanéni matematika.

Z celkového pocétu 26 ¢lentt védecké rady bylo na zasedani p¥itomno 23 &lentl a ti odevzdali 21
hlast kladnych hlast, 0 hlast zapornych a 0 hlast neplatnych, 2 se zdrZeli hlasovéani. Navrh byl piijat
a bude postoupen na rektorat Univerzity Karlovy.

Stav hlasovani
Pocet €lend VR fakulty celkem 26
Pocet piitomnych ¢lentt VR fakulty 23
Pocet kladnych hlasd 2
Pocet zapornych hlast _ 0
Zdrzelo se 2
Pocet neplatnych hlasii 0

V Praze - -06- 2024

ooooooooooooooooooooooooooo

doc. RNDr. Mjrko Rokyta, CSc., dékan

Za spravnost:
Ing. Andéla Michalkova






