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JAROMIR ANTOCH, LEV B. KLEBANOV
Outliers and related problems
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

antoch@karlin.mff.cuni.cz, levbkl@gmail.com

We define outliers as a set of observations that contradicts the proposed mathematical (statistical) model and we
discuss the frequently observed types of outliers. Further, we explore what changes in the model have to be made
to avoid the occurrence of the outliers. We observe that some variants of the outliers lead to classical results in
probability, such as the law of large numbers and the concept of heavy-tailed distributions.

JOZEF BARUNIK
Tailoring portfolio choice via quantile-targeted policies
UTIA AV CR, Pod Vodérenskou Vézi 4, 18207 Praha 8

barunik@utia.cas.cz

We study the dynamic investment decisions of investors who prioritise specific quantiles of outcomes over their
expected values. Downside-focused agents targeting low quantiles reduce risk in states with high variance, while
those with a preference for high quantiles concentrate in sleeves with high dispersion when there is potential for
upside. These results provide a microfoundation for volatility management, demonstrating that reducing exposure
in volatile states is an optimal response for risk-averse investors and rationalising inverse-variance heuristics. We
propose a distributional actor-critic algorithm that learns time-consistent policies tailored to these specific risks,
irrespective of the utility functional form. The quantile value can be mapped onto interpretable tilts, and the
performance of empirically chosen portfolios aligns with investors’ objectives. For details see.

FILIP BOCINEC, STANISLAV NAGY, HYEMIN YEON
Projection depth for functional data

MFF UK, KPMS, Sokolovska 83, 18675 Praha 8
Dept of Mathematical Sciences, Kent State University, Kent, USA

filipbocinec@gmail.com

Data depth is a powerful non-parametric concept that provides a center-outward ordering of data points and plays
a key role in robust multivariate analysis. Among the many depth notions developed over the years, projection
depth stands out as one of the most fundamental due to its strong theoretical properties and intuitive geomet-
ric interpretation. While several extensions of data depth have been proposed for functional data, projection
depth suffers from degeneracy in infinite-dimensional spaces, making it inapplicable in its original form. A novel
regularized projection depth that overcomes this limitation by appropriately constraining the set of admissible
projection directions is introduced. This regularization prevents degeneracy and allows the depth to remain well-
defined in functional settings. The theoretical properties of the proposed depth function are investigated in both
multivariate and functional data frameworks. The practical applicability of the method is illustrated through
examples involving real-world data.

Acknowledgment : This work was supported by the Czech Science Foundation (project n. 24-10822S) and the ERC
CZ grant LL2407 of the Ministry of Education, Youth and Sport of the Czech Republic.

IGOR BOHM
Capacity functionals and the characterization of random simplices
MFF UK, KPMS, Sokolovska 83, 186 75 Praha 8

igor.bohm@volny.cz

We investigate the problem of whether the distribution of random simplices in d-dimensional real space, defined
as convex combinations of independent and identically distributed random vectors, can be uniquely characterized
by the capacity functional restricted to sets containing at most k points. For random convex sets, it is well known
that the capacity functional evaluated on all finite sets completely determines the distribution. We examine
whether this characterization remains valid when the evaluation is restricted to a smaller class of sets, namely
those with at most k£ elements. In particular, if the characterization holds for the capacity functional restricted
to single-point sets — where it coincides with the simplicial depth of the point — it would imply that tools from
the theory of random sets could be applied directly in the study of simplicial depth. It has already been shown


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5636510
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(see [2]) that the statement holds for random simplices with finitely many realizations, where the distribution is
characterized by the simplicial depth.

We have discovered that it is possible to characterize the distribution of random simplices generated as
convex combinations of independent and identically distributed random vectors with an absolutely continuous
distribution, using the containment functional restricted to all simplices in d-dimensional real space. Nevertheless,
the original question still remains open and and will be the subject of future research.

Reference

[1] P. Laketa and S. Nagy. Simplicial depth: Characterization and reconstruction. Stat. Anal. Data Min.: ASA
Data Sci. J., 16, 2023.

[2] Theory of Random Sets. Springer, 2017.

MICHAELA CICHROVA, PATRICIA MARTINKOVA
Power and Type I error for testing differential item functioning using varying coefficient models

UI AV CR, OSM, Pod Vodérenskou vézi 2, 18207 Praha 8
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8 and Fac. of Education, Charles University

misa.cich@gmail.com, martinkova@cs.cas.cz

Testing for Differential Item Functioning (DIF) is a key step in the analysis of multi-item measurements. Tra-
ditional approaches typically rely on categorical grouping variables, which work well for discrete factors such as
gender or education level. However, when the covariate of interest is continuous, such as age or income, artifici-
ally dividing it into categories can result in loss of information and mask subtle DIF patterns. To overcome this
limitation, we employ varying coefficient models that allow the effect of a continuous covariate to vary smoothly
across its range. Using a simulation study, we evaluate the performance of these models, focusing on the power
and Type I error of the associated statistical tests.

TOMAS CIPRA
Annuity puzzle
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

cipra@karlin.mff.cuni.cz

The contribution deals with the problem of sustainability of pension. One investigates which regular annuity
spending (spending rate) for a pension account accumulated with a given investment efficiency is admissible under
a given tolerance (or confidence). Under suitable assumptions, analytic formulas are derived for the probability
that the retired person will not be ruined before the moment of death. The theoretical results are applied for the
pension system in Czech Republic. Some actual data on this pension system are presented.

ADELA CZOLKOVA, KAREL HRON, SONJA GREVEN

Funkcionalni metoda hlavnich komponent pro hustoty mnohorozmérného rozdéleni
pravdépodobnosti a jejich ortogonalni rozklad

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

10czada@seznam.cz

Tento piispévek bude zaméfen na funkciondlni metodu hlavnich komponent (FPCA) a jeji pouZzit{ nejen pro
samotné hustoty, ale i pro vektory ortogonalnich hustot z jejich rozkladu. Lze ukézat, ze FPCA pro puvodni
hustoty je ekvivalentni s mnohorozmérnou FPCA pro ortogonélné rozlozené hustoty (vektory interakénich ¢dsti
a geometrickych margindlnich hustot). Navic lze také rozlozit vlastni funkce a skéry, a diky tomu tak muzeme
urcit, ktera ¢ast rozkladu nejvice ptispiva k variabilité puvodnich hustot. Prezentované teoretické vysledky budou
doplnény také o ilustraci na empirickém datovém souboru.

TEREZA CAPKOVA, TOMAS MRKVICKA
Dokaze uméla inteligence odhalit, kdy bude krava rodit?
FZT JCU, DDSCS, Na Zlaté stoce 588/10, 37005 Ceské Budéjovice

tcapkova@fzt. jcu.cz, mrkvicka.toma@gmail.com
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Nasazen{ rekurentnich neuronovych sit{ (LSTM) na data ze senzoru dojnic slibuje v predikci oteleni revoluci.
N4&s piispévek vsak ukazuje, jak snadno lze v nadseni z modernich 'Black Box’ metod pfehlédnout fatdlni chybu
v pripravé dat. Popisujeme cestu vyvoje modelu, ktery zpocatku vykazoval podeziele dokonalé vysledky. Analyza
odhalila, ze §lo o u¢ebnicovy piiklad ,uniku dat“ (data leakage) zpusobeny neopatrnou piipravou dat, kdy se
model naucil vidét do budoucnosti. Popisujeme i ndslednou snahu o zpfesnéni modelu pomoci externi Bayesovské
logiky, u které jsme vsak zjistili, ze predstavuje zbytetnou vypocetni naroc¢nost. Na konci této spletité cesty
predstavime dva findlni modely — jeden robustni, zalozeny ¢isté na senzorech, a druhy zpfesnény o ¢asovy kontex,
s jejich prislusnymi vyuzitimi v praxi.

MICHAL CERNY, VLADIMIR HOLY, ONDREJ SOKOL, MIROSLAV RADA
Poznamky k Elo ratingu ve sportovni statistice
FIS VSE, KEKO, ndm. W. Churchilla 4, 13067, Praha 3

cernym@vse.cz, vladimir.holy@vse.cz, ondrej.sokol@vse.cz, miroslav.rada@vse.cz

V tadé sportovnich disciplin se hra¢am pfitazuje rating, ktery vznika jako jistd funkce vysledku zapasu, jez hrac
sehral v minulosti. Sehraje-li hra¢ dalsi zdpas, predpokldda se, ze rust/pokles jeho ratingu pti vyhie/prohfe zdvisi
na rozdilu ratingu jeho a ratingu protivnika. Eluv ratingovy systém (Elo-rating, ER) je zaddn pomoci rekurse, jez
popisuje mechanismus, jak z rozdilu ratingu soupeticich hract, vysledku zdpasu a exogennich parametru jejich
rating zvysit ¢ snizit. ER pak v Case generuje posloupnosti ratingti hréci, na které lze nahlizet jako na ¢asové
fady. V pfednasce se pokusime odvodit nékteré zakladni statistické vlastnosti. Ukdzeme napiiklad, co se stane,
je-li skutec¢nd pravdépodobnost vyhry odlisnd od pravdépodobnosti, kterou hraci ptifazuje rating. Ukazuje se,
ze zde existuje jista slabd forma mean reversion, kterou (zfejmé) nejde zesilit. Ilustrujeme také Spatné vlast-
nosti, zejména jistou formu asymptotické inkonsistence, kterd v dlouhém horizontu nékteré hrace nespravedlive
favorizuje a jiné penalizuje. Ukazeme rovnéz, ze ER s logistickou link-funkei je ekvivalentni specidlnimu piipadu
GAS (generalized autoregressive score) modelu ¢asovych fad. Tato véta méd zajimavé dusledky: umozinuje totiz
konstruovat zobecnéné ER systémy i pro ptipady her, kde vysledkem zapasu muze byt i néco slozitéjsiho nez jen
0-1 informace typu vyhra/prohra — napf. muze jit o informaci ,vyhra o pét gélu®, byt druhy v zdvodé Sesti
bézcu“, byt druhy o odstupem 5 sekund za vitézem*, ¢i utkani, jehoz vysledkem je obecnd permutace tabulky
hracu.

GEJZA DOHNAL

Bayesovska HONU: Polynomialni neuronovy model s uzavirenou prediktivni nejistotou pro predikci
a systémovou identifikaci

FS CVUT, Karlovo nam. 2, 12000 Praha 2

dohnal@nipax.cz

Neuronové jednotky vyssiho fadu (HONU) predstavuji t¥idu polynomidlnich neuronovych modeld, které jsou ne-
linearni ve vstupech, ale linearni v parametrech. Tato klicova vlastnost umoznuje rychlé uc¢eni metodou nejmensich
¢tverct nebo Levenberg—Marquardtovy metody, a zaroven poskytuje strukturovanou a interpretovatelnou repre-
zentaci nelinearnich zavislosti. V tomto ptispévku je popsana pravdépodobnostni formulace HONU zalozend na
Bayesovské linearni regresi. Pro Bayezovskou HONU lze odvodit uzaviené vyrazy pro posteriorni rozdéleni podle
vah a lze ukazat, jak analyticky vypocitat stfedni hodnotu a rozptyl predikce. Ukazuje se, ze Bayesovskda HONU
muze poskytovat predpoveédi s ohledem na nejistotu a je vhodna pro predpovidani, detekci novosti a adaptivni
Fizeni. Ve srovnani s vicevrstvymi neuronovymi sitémi si Bayesovskd HONU zachovava interpretovatelnost a
vypocetni efektivitu a zaroven umozinuje plnou pravdépodobnostni inferenci.

ZDENEK FABIAN
Core funkce
UI AV CR, Pod Vodarenskou vézi 2, 18207 Praha 8

zdenek@cs.cas.cz

Jednim ze soucasnych hitl je Steinova metoda porovnani pravdépodobnostnich rozdéleni ne porovnanim hustot,
ale porovnanim Steinovych operatort z hustot odvozenych. Odhady parametru se ziskaji minimalizaci vzdalenosti
mezi operatory modelového rozdéleni a ,data score function®, tzv. ,score matching“. Pro jednotliva rozdéleni je
tfeba v souboru operatoru najit ten nejjednodusi. Problém fesi ,core funkce®, kterou jsem pozdéji pirejmenoval
na skérovou funkei rozdéleni, o které na ROBUSTu referuji uz od roku 2001, kterd vsak do povédomi statistiku
ve svété nepronikla, ackoliv je tento piistup pfimocary a umoznuje vystavét teorii pravdépodobnosti ,ndhodnych
veli¢in oble¢enych do dresu daného rozdéleni®, pro které plati CLT bez vyjimek a které maji kone¢né momenty,
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vyuzitelné pii odhadu parametru. V prispévku pfiblizim podstatu a odliSnosti onéch tii ,,score methods*, zaklad
alternativni teorie pravdépodobnosti a uvedu par vysledku aplikace skorové funkce rozdéleni pro feSeni statis-
tickych tloh.

Reference

1] Fabidn Z. Induced cores and their use in robust parametric estimation. CSTM 30(3):537-556, 2001.

2] Fabidn Z., Vajda I. Core functions and core divergences of regular distributions. Kybernetika 39:29-42, 2003.

3] Fabidn Z. Mean, mode or median? The score mean. Communs. Stat. Theory Methods 50(10):2360-2370, 2021.
]
]

~

Fabian Z. Information Bulletin CStS: 12/3, 13/3, 20/3, 34/1.
Hyvarinen A. Estimation of non-normal models using score matching. J. Machine Learning Research 6:652-
709, 2005.

[6] Ley Ch., Reinert G., Swan Y. Stein’s method for comparison of univariate distributions. Probability Surveys
14:1-52, 2017.
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KAMILA FACEVICOVA
Odhad kovarianéni struktury kompoziénich dat odolny vicéi prvkovym odlehlym hodnotam
PiF UPOL, KMAAM, 17. listopadu 12, 77146 Olomouc

kamila.facevicova@Qupol.cz

Podobné jako u jinych typu redlnych dat muze byt i analyza kompozi¢nich dat ovlivnéna piitomnosti odlehlych
hodnot. Na rozdil od klasickych odlehlych pozorovéani, kterda se projevuji netypickymi hodnotami jednotlivych
proménnych, se v pfipadé kompozi¢nich dat jednd spiSe o vybocujici poméry mezi slozkami. Tradiéné pouzivané
robustni metody proto nemusi takova nestandardni pozorovani efektivné zachytit.

V prispévku se zaméfime na tpravu robustnich odhadu tak, aby lépe reflektovaly relativni povahu kom-
pozi¢énich dat. Vyjdeme z prace Riesera a kol. (2023), kde jsou piedstaveny odhady varia¢ni matice a clr kova-
rian¢ni matice, robustni vuéi prvkovym odlehlym hodnotam. Tyto pfistupy nésledné porovndme s metodami,
které potlacuji vliv celych pozorovéni.

Reference

[1] Rieser, C., Facevicovd, K., Filzmoser, P. Cell-wise robust covariance estimation for compositions, with appli-
cation to geochemical data. Journal of Geochemical Exploration, 253 (2023), 107299.

EVA FISEROVA
Funkcionalni analyza rychlostnich profilu: Novy pohled na Gcinnost opatieni ke snizeni rychlosti
PiF UPOL, KMAAM, 17. listopadu 12, 771 46 Olomouc

eva.fiserova@upol.cz

Jak zjistit, jestli silni¢ni opatfeni opravdu zpomaluji fidice? Uéinnost opatfeni zamérenych na snizeni rychlosti
se obvykle posuzuje na zdkladé méfeni v jednom misté, kterd zachyti jen diléi obraz a nezohlednuji chovani
fidi¢u na celé délce komunikace. V této studii proto pfredstavujeme metodiku vyuzivajici funkciondlni analyzu
dat (FDA), kterd pracuje s rychlostnimi profily z GPS. Intervalové testovani (IWT) pak umoznuje odhalit, kde
a jak se rychlostni chovani fidi¢u méni po zavedeni opatieni.

Metodiku jsme ovéfili na dvou typech zdsaht: ve $panélském meésté Sardén de Duero (vodorovné znaceni
"dra¢i zuby”) a v ¢eskych lokalitdch s radary zobrazujicimi rychlost. Ve Spanélsku jsme zaznamenali statisticky
vyznamné zpomalen{ (o 5-8%), zatimco v ¢eskych lokalitdch se vyznamny efekt neprokdzal. Piestoze jde o pilotni
studie, vysledky ukazuji, ze FDA dokaze nabidnout novy a komplexnéjsi pohled na té¢innost opatieni, kterd maji
zlepsit bezpecnost silniéniho provozu.

MICHAL FRIESL
Difuze na grafech a mira entropie nahodné prochazky
FAV ZCU, KMA, Univerzitni 8, 301 00 Plzen

friesl@kma.zcu.cz

Kolegové v matematické analyze se zabyvaji difuzi na grafech a zkoumaji jeji vlastnosti v souvislosti se struktu-
rou grafu. Jednou ze zkoumanych otazek pak je ,rychlost difuze“, a zda se po pfidani hran do grafu zvysi. Od-
povidajicim pravdépodobnostnim modelem pro danou soustavu diferencidlnich rovnic je (modifikovand) ndhodnd
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prochézka po vrcholech grafu. V tomto ptispévku se podivame na porovnavani rychlosti difuze na grafech z po-
hledu miry entropie piislusnych markovskych fetézci.

ANDREJ GAJDOS, JOZEF KISELAK, BARBORA KLEMOVA, PAVEL KRIZ
Neparametricky odhad diftiizneho koeficientu s vyuzitim réznych ortogonalnych baz

MFF UK, KPMS, Sokolovskd 83, 186 75 Praha 8
PF UPJS, UMAT, Jesennd 5, 04001, Kosice 1

andrej.gajdos@matfyz.cuni.cz,andrej.gajdos@upjs.sk
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Diftizny koeficient je ddlezitym parametrom modelovania ako finanénej matematike [1] tak aj vo fyzike [2]. Vo
financidch zodpovedd uréitému typu volatility a hrd klti¢ovi tdlohu okrem iného v hedgingovych stratégiach, pri
manazmente rizika, pri predikcidch ale uplatiuje sa tiez pri optimalnom vybere portfélia. R6zne metédy vypoctu
volatility st popisané v odbornej literattire [3, 4, 5]. Vo fyzike diftizny koeficient stivis{ s rychlosfou §irenia ¢astic
v priestore. K jeho odhadovaniu je mozné pristtpif parametricky i neparametricky.

V prispevku prezentujeme odhadcu druhého typu, ktory je zalozeny na abstraktnom Fourierovom rozvoji. Nas
pristup teda pontka moznost vyuzit viacero typov ortogonalnych bazickych systémov funkeii. V praci vychadzame
z toho, ze ndhodny proces, ktory predstavuje ¢i uz vyvoj ceny aktiva alebo pohyb ¢astice sa riadi prislusnou
stochastickou diferencialnou rovnicou, kde difizny koeficient nie je znamy a odhadujeme ho. Uvadzame i zakladné
vlastnosti navrhnutého odhadcu (vratane asymptotiky), spolu s jeho vyhodami ¢i nevyhodami oproti inému
existujicemu odhadcovi podobného typu [6, 7).
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Robustnost a nepripustnost prevazné linearnich systému
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hladik@kam.mff.cuni.cz, miroslav.rada@vse.cz

Uvazujme linedrni systém, napiiklad soustavu linedrnich rovnic, a necht tento systém nemd feSeni. Bude nés
zajimat robustnost této nepfipustnosti. To znamena, zda systém zustane nepiipustny i na néjakém okoli vstupnich
dat (koeficienti v soustave). Respektive jak velké muze byt toto okoli. Z opa¢ného tihlu pohledu: jaké je minimaln{
zména dat, abychom dosdhli pripustné soustavy. Tuto otazku budeme zkoumat pro soustavy rovnic i nerovnic
a uvedeme pripadnd zobecnéni na nékteré specifické nelinearni soustavy. Uvidime, ze hodné zavisi i na zvolené
maticové normé - budeme se zabyvat piedeviim Cebysevovou, spektralni a Frobeniovou normou. Napiiklad pro
Frobeniovu normu a soustavu linearnich rovnic vede tloha na znamy problém Total least squares. Prednéska
bude trochu piehledova: ukdzeme vzorecky pro vyjadieni hledané miry robustni nepfipustnosti a také rozebereme
vypocetni slozitost v zavislosti na zvolené normé a typu soustavy.
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ZDENEK HLAVKA, MUHAMMAD N. KHAN
Testy normality zalozené na Sikmosti a Spicatosti
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V odborné literatuie bylo navrzeno velké mnozstvi ruznych testi normality. V tomto piispévku se zaméiime na
testy zalozené na vybérové sikmosti a §picatosti, zejména test D’ Agostintv [1], a navrhneme jeho vylepsenou verzi
zalozenou na dvourozmérnych kvantilech ziskanych pomoci optimdlniho transportu [2] simulovaného nulového
rozdéleni vicerozmérné testové statistiky. Déle ukdzeme, ze piirozené definovana p-hodnota je ekvivalentni tzv.
nenormdlnimu skdre, které lze rozlozit na ptispévek pozorované sikmosti a Spicatosti [3].

V simulaé¢ni studii uvidime, ze navrzené vylepSeni D’Agostinova testu mé velice podobnou silu jako Shapiro-
Wilkav test a zaroven viechny ostatni uvazované testy (Shapiro-Francia, Lilliefors, Jarque-Bera) pFekondva proti
platykurtickym alternativam. Stejnou konstrukci p-hodnot a kritickych oblasti lze snadno pouzit i na jiné mno-
horozmérné testové statistiky. Jako piiklad uvedeme testovani dobré shody s rovnomérnym a mnohorozmérnym
normalnim rozdélenim.
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Testy s vyuzitim charakteristickych funkci
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Chceme-li testovat hypotézy o rozdéleni, napiiklad testem dobré shody, musime umét rozdéleni rozumné popsat.
Distribuéni funkce nebo hustota mohou byt vhodné pro ndhodné veli¢iny, ne vsak pro ndhodné funkce. Uazeme
si, jak vyuzit charakteristické funkce ke konstrukci ruznych testi pro funkciondlni ndhodné veliciny. Také se
podivame na test dobré shody diskrétniho rozdéleni s vyuzitim vytvoiujici funkce a Steinova nesouladu.

KAREL HRON
Mnohorozmérné Bayesovy prostory
PiF UPOL, KMAAM, 17. listopadu 12, 771 46 Olomouc

karel.hron@upol.cz

S velkymi objemy dat a potifebou agregovat je pro lepsi uchopitelnost do podoby distribuce roste zdjem o hustoty
rozdéleni pravdépodobnosti jako datové objekty a jejich statistické zpracovani pomoci metod analyzy funk-
cionélnich dat (FDA). Pokud uvazujeme hustoty jako funkciondlni data relativni povahy, je mozné je reprezen-
tovat v Bayesové prostoru se strukturou Hilbertova prostoru, a nésledné analyzovat pomoci popularnich me-
tod FDA diky izometrickému izomorfismu s prostorem L2. Navic, pokud uvazujeme mnohorozmérné hustoty, je
mozné je ortogonalné rozlozit na nezavislé a interakéni ¢asti, pficemz ty druhé zachycuji interakce mezi vSemi
moznymi kombinacemi proménnych. Klicovym aspektem je v tomto ohledu vhodné pieformulovani marginalni
hustot jako tzv. geometrickych marginalnich hustot, které jsou ortogonalnimi projekcemi mnohorozmérné in-
formace obsazené v distribuci na jednotlivé proménné, resp. skupiny proménnych. Teoretické vysledky budou
ilustrovany na realnych socioekonomickych datech.

ZUZANA HUBNEROVA, JAROSLAV JURACKA
Vyuziti hloubky funkciondlnich dat pii statistické diagnostice turbovrtulovach motora

Ustav matematiky, FSI, VUT Brno
Ustav leteckého inzenarstvi, FSI, VUT Brno

hubnerova@fme.vutbr.cz
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Automaticky zaznamendvana data z provozu turbovrtulovach motoru poskytuji detailni informace o prubéhu
celého letu. Jejich vhodna analdza muze umoznit véasné odhaleni odchylek od standardniho chovani motoru a
tim podpofit prediktivni Asdrzbu. Vzhledem ke slozitosti zavislosti a proménlivym letovym podminkdm vsak
klasické metody statistického fizeni procesu (SPC) nejsou pro tento dcel dostatecné.

V piispévku proto zkouméame vyuziti hloubky ¢dsteéné pozorovanach funkei a funkcionalnich boxplotu v ramci
SPC. Ukazujeme, ze funkcionalni boxplot muze slouzit jako efektivni ndstroj vizualizace a diagnostiky pro detekci
anomalii v letovach datech. Metodologii ilustrujeme na realndch zaznamech z provozu turbovrtulovach motoru a
diskutujeme potencial tohoto pfistupu pro véasnou identifikaci zmén ve stavu motoru.

SARKA HUDECOVA
Specifikaéni testy v multiplikativnich vektorovych modelech ¢asovych iad
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

hudecova@karlin.mff.cuni.cz

Vektorové multiplikativni (VMEM) modely ¢asovych fad se pouzivaji k modelovéni nezdpornych proménnych
(napf. objemt obchodi, realizované volatility). Kombinuji vlastnosti vektorovych autoregresnich modelu a mul-
tiplikativnich procesti a umoznuji tak zachytit dynamiku mezi vice ¢asovymi fadami. V pfispévku se zaméiime
na testy dobré shody v téchto modelech, zejména pak na testy o spravné specifikaci rozdéleni chybové slozky.

MARIE HUSKOVA
Sequential detection of changes in panel data models
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

huskova@karlin.mff.cuni.cz

The talk concerns procedures for detection of changes in panel data models when data arrives sequentially and
training (historical) data with no change are available. Panel data models can be viewed as high-dimensional time
series with a particular structure. Such problems occur in a number of applications, e.g., in econometrics and
finance, geophysical sciences, statistical quality control, medical care,etc. Mostly such problems are considered
in non-sequential setup. Here statistical test procedures based on sequential CUSUM-type statistics derived via
a quasi-likelihood argument. Theoretical results cover approximation of behavior both under the null as well as
under some alternatives when strong mixing is assumed. These theoretical results are supported by simulation
study that indicates good properties.

JAN JANOUSEK
Bagging and regression trees in individual claims reserving
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

janousek@karlin.mff.cuni.cz

This presentation introduces a new methodology for individual claims reserving using machine learning tech-
niques. Claims reserving involves stochastically predicting future loss reserves to cover potential claims. Our
approach employs regression trees combined with bootstrap aggregating (bagging) to improve prediction accu-
racy. Unlike traditional methods that focus solely on claim counts, this model simultaneously captures both claim
frequency and severity. Model validation is strengthened through the use of out-of-bag error diagnostics. A practi-
cal data analysis example will be shown to demonstrate the method is capability to provide more accurate reserve
estimates, emphasizing its relevance for real-world claims reserving.

JOZEF KISELAK

Mathematical and statistical modelling of growth dynamics and biofilm complexity in cobetia
marina across temperature gradients

PF UPJS, IjM, Jesenna 5, 04011, Kosice

jozef .kiselakQupjs.sk

Biological complexity in microbial systems poses significant challenges for quantitative modelling, particularly
when growth and biofilm data exhibit strong heterogeneity. Using Cobetia marina as a model organism, we

investigated growth kinetics and biofilm formation across a wide temperature range (8-41°C'), with extensive
replication in high-throughput microplate assays. To capture the dynamics, we applied advanced mathematical
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approaches. These techniques allowed us to distinguish minimum, optimal, and maximum growth regimes while
preserving dispersion patterns that are often lost in conventional statistical reductions. The fractional framework
proved especially effective in resolving nonlinear transitions and temperature-dependent variability, offering a
robust alternative to traditional parametric models.

Pod’akovanie : Praca bola podporend projektom APVV-21-0468.

DANIEL KLEIN

The information matrix and the score test of the scale matrix structure under the matrix-variate
elliptical distribution

PF UPJS, UM, Jesenn 5, 04011, Kogice
daniel.klein@upjs.sk

The information matrix under the matrix-variate elliptical distribution, a generalization of the classical multiva-
riate elliptical distribution to matrix-valued observations, is studied. An explicit form of the Fisher information
matrix for some specific subclasses, including the symmetric Kotz type, normal, Pearson type VII, and Student’s
t distributions, is also derived. It is then applied to test the hypotheses concerning the scale matrix structure of
a multivariate elliptical distribution associated with a collection of uncorrelated, though not necessarily indepen-
dent, observation vectors, using the matrix-variate elliptical distribution. The Rao score test statistic for testing
the scale matrix structure is derived, and under the large- and high-dimensional asymptotic framework, when the
data dimension p tends to infinity together with the sample size n, the normal approximation is determined. Our
findings contribute to the statistical theory surrounding matrix-variate distributions and offer valuable tools for
researchers dealing with multivariate data, providing more flexibility in modeling multivariate and matrix-valued
data within the elliptical family.

Pod’akovanie : Praca bola podporend projektmi APVV-21-0369 a VEGA 1/0585/24.
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Multivariate symmetry is a fundamental concept in statistics. In this talk, we propose a nonparametric framework
for testing the null hypothesis of M-symmetry, defined as L(Y) = L(MY) for a fixed symmetric orthonormal
matrix M. The test statistics are based on the weighted Ls-distance between the empirical characteristic functions
of the original and the transformed data, leading to computationally feasible degenerate V-statistics.

We demonstrate that the resulting permutation tests are unbiased and consistent. A key advantage of our
approach is the flexibility regarding moment assumptions. We illustrate the performance of the proposed tests
via Monte Carlo simulations and an application to foreign exchange rate log-returns.

ERIK KOCANDRLE
Portfolio optimization problem with endogenous randomness
MFF UK, KPMS, Sokolovska 83, 186 75 Praha 8

erik.kocandrle@seznam.cz

Portfolio optimization problems include a random element corresponding to the losses or returns of various assets.
The usual assumption is that the randomness is exogenous, meaning that the distribution of losses can not be
influenced by the investor’s decisions. However, there may be cases where this assumption is not completely
sound, for example when we deal with a combination of a large investor and a company with a small market
capitalization. We present a portfolio optimization problem with endogenous randomness, minimizing the CVaR
risk measure, while assuming that a large enough investment in an asset can influence its loss distribution and
stock performance. We study the possible changes in portfolio composition under various budgets a modeling
assumptions.
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VysSetfovani stavu mazani lozisek na zakladé vibra¢ni diagnostiky
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V prispévku se zaméiujeme na experimentdlni analyzu vlivu mazani na dynamické chovani zatizeného valivého
loziska. Sledujeme ¢asové prubéhy vibraci loziska ve tfech odlisnych scénafich: pfi mazani olejem, mazani va-
zelinou a v pripadé nemazaného loziska. Na zdkladé ziskanych signéla usilujeme o identifikaci typu mazéni a jeho
kvality. Pro zpracovani dat vyuzivame spektralni analyzu ¢asovych fad, z niz ziskdvame spektrogramy zachycujici
frekvenéni charakteristiky vibraci. Tyto spektrogramy déle analyzujeme pomoci metod analyzy funkcionalnich
dat, které umoznuji efektivné pracovat s komplexnimi strukturami signala. Vysledkem je navrh diagnostického
modelu schopného automaticky rozpoznat stav mazani loziska. Model nasledné hodnotime z hlediska presnosti,
robustnosti a moznosti jeho praktického vyuziti v prediktivni udrzbeé.

ARNOST KOMAREK
Identifikace antropogennich zmén s dopady na lidskou spole¢nost
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

komarek@karlin.mff.cuni.cz

Ptispévek se podiva na vyvoj vybranych demografickych charakteristik v evropskych zemich v poslednich letech
s durazem na déni v Zemich koruny ceské a markrabstvi moravském. Predstavena bude téz datova sada neddvno
ziskand s pomoci lampy kouzelnika z Maghrebu, kterd muze odhalit nékteré antropogenni zmény dopadajici na
lidskou spole¢nost.

MARTIN KONOPASEK

A new methodology for estimating panel data models with complex spatial and temporal depen-
dencies

FIS VSE, KEKO, ndm. W. Churchilla 4, 13067, Praha 3

konm04Q@vse.cz

The relationships between macroeconomic variables distributed over time and space can be highly complex. The-
refore, when conducting empirical analysis, it is important to account for as many relevant characteristics of
the examined variables as possible. The aim is to introduce a new dynamic panel regression model along with
a corresponding estimation procedure to obtain consistent parameter estimates. The proposed model incorpo-
rates various features expected within macro-economic relationships, including spatial and temporal dynamics,
spatially heterogeneous responses, heteroskedasticity, and random response parameters, while also accounting for
endogenous regressors within a single framework.

MILOS KOPA, JANA JUNOVA

Optimization problems with stochastic non-dominance constraints: Application to portfolio se-
lection

MFF UK, KPMS, Sokolovska 83, 18675 Praha 8
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Stochastic dominance is a well-established tool both for the comparison of two random variables and as a constra-
int in optimization problems. However, it has been noted that it can be unnecessarily strict. This has motivated
the introduction of concepts like almost stochastic dominance and measures of stochastic non-dominance, which
have been previously applied mainly to pairwise comparison between two given random variables. To allow a
relaxation of stochastic dominance during the optimization process, this paper introduces tractable formulations
of optimization problems where the measures of stochastic non-dominance are used in the constraints. This wi-
dens the feasible sets by allowing the variables to differ from those that dominate the benchmark by a specified
level of Wasserstein distance. The relationship between this approach and almost stochastic dominance is also
explored, and we introduce a tractable formulation of an optimization problem with almost first-degree stochas-
tic dominance constraints. The benefits of stochastic non-dominance constraints are demonstrated through an
application to a portfolio selection problem using daily return data from 49 U.S. industry portfolios. The out-
of-sample moving window analysis over 96 years shows that allowing small measures of second-degree stochastic
non-dominance, especially when the Wasserstein distance of order two is considered, results in significantly higher
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out-of-sample returns while maintaining a similar level of risk when compared to the classical second-degree or
third-degree stochastic dominance constraints.

ANETA KOSTAROVA
Specifikaéné testy pre ¢asové rady s celociselnymi hodnotami
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

kostarova.aneta@gmail.com

Tento prispevok pojedndva o modeloch Gasovych radov, ktoré nadobidaji celociselné hodnoty. Casové rady
s celo¢iselnymi hodnotami sa vyskytuju v roznych aplikaciach, ¢asto ako prirastkové rady pre sledované pocty
zaujmu, napriklad pocet zakaznikov, poistnych udalosti alebo finan¢nych transakcii. Uvazuje sa model so Struktirou]
typu GARCH s podmienenym Skellamovym rozdelenim. Navrhujeme nové testovacie procedury na overenie nu-
lovej hypotézy, ze dany sibor celo¢iselnych pozorovani sa riadi tymto modelom.

DAVID KRAUS
Neurcistost rekonstrukce funkcionalnich dat
PiF MU, UMS. Kotlaisk4 2, 61137 Brno

david.krausOmail .muni.cz

Funkciondln{ data jsou soubory datovych objektu, které lze chapat jako realizace matematickych funkei (kfivky,
plochy, obrazy a podobné). Pozorovany datovy soubor muze obsahovat rizné mnozstvi informace o funkcich.
Idealni je situace, kdy funkce plné pozorujeme. V piispévku se budeme vénovat jinému typu pozorovani funk-
cionélnich dat, kdy hodnoty funkeci jsou pozorovany v diskrétnich (nepravidelnych, ¢asto fidkych) argumentech
s pozorovacim Sumem. Zaméiime se na rekonstrukei jednotlivych funkei na zdkladé (¢asto jen nékolika mélo)
dostupnych pozorovani této funkce. Tato tiloha je sice stara a feSena nékolik desetileti, ale mélo je znamo, ze
pouzivana fesSeni prekvapivé §patné funguji z hlediska kvantifikace neurcitosti rekonstrukce. Predstavime efektivni
zpusob, jak feSeni podstatné vylepsit.

TOMAS KREMLA
Neparametrické odhady driftové funkce v SDE
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

tomik.kremla@gmail.com

Tato prednaska se bude zabyvat neparametrickym odhadem driftové funkce ve stochastickych diferencidlnich
rovnicich fizenych aditivnim frakciondlnim Brownovym pohybem s Hurstovym parametrem H. Jeden z dosud
znamych neparametrickych odhada typu Nadaraya-Watson je zalozen na tzv. fundamentdlnim martingalu a
spocten z diskrétnich pozorovani. V ném se Hurstav parametr objevuje explicitné a v literatuie je dosud disku-
tovana pouze situace, kdy je parametr H znamy. Pro praktické situace se proto nabizi otazka, zda konzistence
odhadu driftu pretrvava i pii dosazeni odhadu parametru H zalozeného na filtrovanych kvadratickych variacich.
Jedna z vyraznych piekazek jsou odlisné predpoklady pro asymptotické vysledky pro oba odhady. Jednim ze
zameéru prace je tedy sjednotit predpoklady, dokazat prislusné teoretické vysledky a pripadné urcit, zda je nutné
vyvinout novy piistup pro simultanni odhad driftu a Hurstova parametru.

JIRI KUKACKA

Wealth, cost, and misperception: Empirical estimation of three interaction channels in a financial-
macroeconomic agent-based model

IES FSV UK, Opletalova 26, 11000, Praha 1
UTIA AV CR, Pod Vodérenskou vézi 4, 18208 Praha 8

jiri.kukacka@fsv.cuni.cz

Financial-macroeconomic agent-based models offer a promising avenue for understanding complex economic in-
teractions, but their use is hindered by challenging empirical estimation. Our paper addresses this gap by con-
structing a stylized integrated model and estimating its core parameters using US data from 1954 to 2022. To
tackle econometric obstacles, including mixed data frequencies, we adapt the simulated method of moments. We
then focus on three key interaction channels. The stock market influences the real sector through the wealth
effect, which boosts current consumption, and the cost effect, which lowers financing costs for firms. Conversely,
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the real economy impacts the stock market via the price misperception effect, where economic conditions help
approximate the fundamental value of stocks. Our results provide strong statistical support for all three channels,
offering novel empirical insights into critical dynamics between the two sectors of the economy.

JOSEF KURKA
Beyond the mean : Cross-sectional skewness dispersion and expected equity returns

IES FSV UK, Opletalova 26, 11000, Praha 1
UTIA AV CR, Pod Vodarenskou vézi 4, 18208 Praha 8

josef .kurka@fsv.cuni.cz

This paper identifies a new type of risk arising from the cross-sectional distribution of individual firm returns
skewness and examines its role in the pricing of stock market returns. Using high-frequency data on US stocks,
we document that greater dispersion in idiosyncratic skewness predicts lower future stock returns, both in-
sample and out-of-sample. Our results are robust to controlling for common risk factors, sentiment measures,
and macroeconomic predictors. These findings provide new insights into the heterogeneity of asymmetries in the
distribution of returns across firms and their implications for the equity risk premium. We document that higher
dispersion in skewness, which captures greater variation in firm-specific tail risks, is important to investors.

JINDRICH LACKO

Baliéek RCzechia

FIS VSE, KEKO, ndm. W. Churchilla 4, 13067, Praha 3

jindra@jla-data.net

Predmétem piispévku je ivod do problematiky prostorovych dat — v ¢em jsou stejnd jako ostatni, jak se 1isi? —
v kontextu statistického programovaciho jazyka R. Ukazeme si jak a kde prostorova data hledat a najit, a
predstavime si nékolik technik pfinosnych pro statistickou praxi: tvorbu pfesvédéivych vizudlu (kresleni map)

a piipravu vstupu pro dalsi analyzu, jako jsou distan¢ni matice a matice sousedstvi. Techniky si ukézeme na
redlnych datasetech z oblasti geomarketingu, dopravniho modelovani a vyzkumu dlouhovékosti.

MATUS MACIAK, RASTISLAV MATUS
Proc¢ a jak dostat vlastni R-kové kédy na CRAN?

MFF UK, KPMS, Sokolovska 83, 18675 Praha 8
MSD Czech Republic, Svornosti 3321/2, 15000 Praha 5

maciak@karlin.mff.cuni.cz

This talk presents a concise narrative of the full lifecycle of developing an R package, using ProfileLadder as
an example. In the talk, we will walk through the key stages of the process—from organising personal R code
into a coherent package, through development, testing, and versioning, to the final submission to CRAN (the
Comprehensive R Archive Network).

Along the way, we discuss why packaging one’s own R code can be advantageous, how proper versioning
supports reproducibility and long-term maintenance, and what it means to make software publicly available via
CRAN. The talk will highlight both the practical challenges and the tangible benefits of this journey, offering
insights for others considering turning their scripts into a robust, shareable R package.

A short story, a few lessons learned, and (hopefully) some encouragement to take the leap into the package
development process. . .

JAN MACUTEK
Parcialne sumacie diskrétnych rozdeleni pravdepodobnosti a ich limitné vlastnosti

MI SAV, Stefanikova 49, 814 73 Bratislava
NSI CPU, Dept of Mathematics, Andreja Hlinku 1, 94901 Nitra

jmacutek@yahoo.com

Nech Py (rodi¢) a Qp (potomok), k =0,1,2,... st diskrétne rozdelenia pravdepodobnosti, pre ktoré plati

Qk=cY_ 9(j)Ps, (1)
i=k

11
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kde ¢ je normovacia konstanta.

Priispevok bude venovany opakovanym sumdcidm tohto typu (ked sa pri rovnakej funkcii g(4) ,rodi¢ovskym
rozdelenim* stane rozdelenie Qy, potom jeho potomok, atd'.) a otdzke, za akych podmienok existuje pre opakované
sumacie limitné rozdelenie.

Pod'akovanie : Podporované grantom VEGA 2/0120/24.

TOMAS MASAK
The functional graphical lasso
Inst. for Stat and Math, WU Wien, Welthandelsplatz 1, AT-1020 Vienna

tmasak@wu.ac.at

We consider the problem of recovering conditional independence relationships between p jointly distributed Hil-
bertian random elements given n realizations thereof. We operate in the sparse high-dimensional regime, where
n < p and no element is related to more than d < p other elements. In this context, we propose an infinite-
dimensional generalization of the graphical lasso. We prove model selection consistency under natural assumptions
and extend many classical results to infinite dimensions., doing away with unnecessary structural assumptions.

The plug-in nature of our method makes it applicable to heterogeneous data measured under any observational
regime, whether sparse or dense, and indifferent to serial dependence between samples. Moreover, the method
can be understood as naturally arising from a coherent maximum likelihood philosophy.

ERIK MENDROS
Improved algorithm for exact halfspace depth
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

erikmendros@gmail.com

We address the problem of computing the exact halfspace depth (HD) of a single point in R¢,d > 3. We
propose a novel algorithm with asymptotic time complexity O(n9~1), improving upon the previous best-known
complexity of O(n?~!logn). The result is obtained through efficient hyperplane arrangement construction, point-
line duality, and a topological line sweep that reduces space complexity to O(n). As a byproduct, we formally
establish a connection between HD and 0-1 loss minimization in binary classification, enabling the use of our HD
algorithms to identify the optimal linear separator that minimizes the 0-1 loss. Finally, we observe that this 0-1
loss minimization is equivalent to the weak separation problem, for which algorithms that match our time and
space complexity are already known.

IVAN MIZERA
Robust measures of scale

MFF UK, KPMS, Sokolovska 83, 186 75 Praha 8
University of Alberta

imizera@me.com

Prispevok, ktorého ndzov (a do znacnej miery aj obsah) je ingpirovany rovnomennym heslom vo Wikipedii, sa za-
meria na Statistické uvmiery mierky (v popula¢nom kontexte), a im zodpovedajice empirické odhady (v kontexte
Statisticky vyberovom) — také, ktoré sa vyznacuju Specifickou vlastnostou v matematickej Statistike tradi¢ne
nazyvanou robustnost. Po kratkom prehlade alternativ uz do istej miery zavedenych (spravidla konceptuélne
jednoduchych, aj ked formélne niekedy trochu nepriehladnych), a tiez hodnotiacich kritérii v tejto sivislosti
aplikovanyrch, sa pozornost zameria na pristup, ktory by sa azda v SirSom kontexte dal nazvat recentnym, a do
znac¢nej miery nestandardnym: na pristup zalozeny na pouziti tzv. Studentovej hibky. Zvysok prispevku sa tym
padom pokisi o zhrnutie toho, ¢o je v tomto smere zndme — a &o eSte nie. Prispevok bude volnym, no treba
zdoraznit, Ze viac technickym, pokracovanim prednasky Velky Lin a Maly Lin, ktord o.i. odznela na Podzimnim
setkani KPMS 2025, Kokoifinsko — Lhotka u Mélnika.

TOMAS MRKVICKA
Global test for covariate significance in quantile regression
FZT JCU, DDSCS, Na Zlaté stoce 588/10, 37005 Ceské Budéjovice

mrkvicka.toma@gmail.com
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Quantile regression is used to study effects of covariates on a particular quantile of the data distribution. Here
we are interested in the question whether a covariate has any effect on the entire data distribution, i.e., on
any of the quantiles. To this end, we treat all the quantiles simultaneously and consider global tests for the
existence of the covariate effect in the presence of nuisance covariates. This global test for covariate significance in
quantile regression can be used as the extension of linear regression or as the extension of distribution comparison
in the sense of Kolmogorov-Smirnov test or as the extension of partial correlation. The proposed method is
based on pointwise coefficients, permutations and global envelope tests. The global envelope test serves as the
multiple test adjustment procedure controlling the family-wise error rate and provides the graphical interpretation
which automatically shows the quantiles or the levels of categorical covariate responsible for the rejection. The
Freedman-Lane permutation strategy showed liberality of the test for extreme quantiles, therefore we propose
four alternatives that work well even for extreme quantiles and are suitable in different conditions. One of the
strategies is suitable in a general situation, while others under more specific conditions. We show asymptotic
exactness of the proposed permutation procedures and present a simulation study to inspect the performance of
these strategies, and we apply the chosen strategies to two data examples.

ADAM NEMEC
Performative prediction in linear least-squares regression
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

adam.nemec@matfyz.cuni.cz

Performative prediction studies learning systems whose model parameters reshape the data distributions on which
they are retrained, creating a feedback loop between models and the environments they induce. Existing work
has established stability under strong convexity, smoothness, and distributional sensitivity, with extensions to
nonconvex losses and more general performative dynamics. We take a step back and present a case study of
performative prediction for linear least-squares regression, examining how its classical geometry interacts with
performative distribution shifts under repeated retraining.

PETR NOVAK

Modelovani vyuziti bateriovych vozidel pro sluzby flexibility energetické sité

FIT CVUT, Thékurova 9, 16000, Praha 6

petr.novak@fit.cvut.cz

Jako jeden z prostiedku pro zajisténi stability energetické sité se vyuzivaji tzv. sluzby vykonové rovnovahy, kdy
ruzné subjekty nabizi dispecerovi budouci moznost poskytovani nebo odbéru vykonu. Zalezi pak na aktudlni
situaci, zda je nabidka skute¢né aktivovana a za jakou cenu. S narustem poctu elektromobilu v CR lze uvazovat
i vyuziti jejich baterii, zejména u vé&tsich firemnich flotil - at uz jen skrz rozlozeni nabijeni v éase, nebo i zpétné
dodavani vykonu do sité. V prispévku se zaméiime na modelovani ruznych strategii poddvani nabidek flexibility
s vyuzitim dostupnych dat o chovani trhu.

BRANISLAV PASTULA

Modification of the precision and recall concept
PF UPJS, UM, Jesenn 5, 04011, Kogice
branislav.pastula@student.upjs.sk

In machine learning, we have a set of relevant objects that really satisfy some attribute and a set of retrieved
objects where a model predicts this attribute. Classical precision and recall metrics are defined using cardinality-
based measures of these two sets and their intersection. In this work, we extend the definitions by replacing the
counting measure with arbitrary monotone, possibly non-additive measure u to obtain generalized metrics called
p-precision and pu-recall. We examine the properties of these generalized metrics, especially their behavior when
we intersect and unite two retrieved sets.

Acknowledgment : This work was supported by projects APVV-21-0369 and VEGA 1/0585/24.

IVANA PAVLU
Aditivni regresni model pro dvourozmerné hustoty
PiF UPOL, KMAAM, 17. listopadu 12, 77146 Olomouc

ivana.pavlu@upol.cz
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Regresni analyza umoziuje popisovat vztahy mezi zdvislymi a nezdvislymi proménnymi razného charakteru.
V tomto piispévku bude pfedstaven aditivni regresni model, kde na strané vysvétlujici proménné vystupuji
skaldry a na strané vysvétlované pak dvourozmérné distribuce — af jiz spojité & diskrétni. Model, vychézejici
z teorie Bayesovych prostoru, umoznuje analyzovat vztahy mezi proménnymi s ohledem na jejich relativni po-
vahu. Nabiz{ také moznost ortogondlni dekompozice hustot na interaktivni a nezavislou slozku, coz usnadnuje
vizualizaci a systematickou interpretaci vysledku. Vybér vyznamnych (dil¢ich) efektt je proveden na zdklade
gradient boostingu. Navrzeny model je predstaven na demografickych datech z German Socio-Economic Panel
Study i simulaéni studii.

ZBYNEK PAWLAS
Statistické charakteritistiky pro orientace symetrickych objektu
MFF UK, KPMS, Sokolovska 83, 186 75 Praha 8

pawlas@karlin.mff.cuni.cz

V ptispévku predstavime nékolik statistickych charakteristik pro ndhodné orientace symetrickych trojrozmérnych
objektu. Data takového typu se objevuji v ruznych védnich oblastech jako naptiklad biomechanika, geofyzika nebo
krystalografie a materidlové védy. Vysvétlime, jak symetrie objekt ovliviiuje zakladni charakteristiky, pficemz
se zaméfime na charakteristiky popisujici stfedni hodnotu, variabilitu, miry centrality a miry zavislosti.

MICHAL PESTA

UWLLN and MFCLT with random number of summands
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8
michal.pesta@mff.cuni.cz

Within the ambit of multivariate counting processes, we firstly generalize Korolyook’s theorem and Wald’s iden-
tity. Consequently, a uniform weak law of large numbers and a multivariate functional central limit theorem will
be established.

MARTINA PETRAKOVA, MATTHIAS SCHULTE
Analyza vnitinich polomért bunék Poissonovy-Laguerrovy mozaiky

MFF UK, KPMS, Sokolovska 83, 18675 Praha 8
Institute of Mathematics, Hamburg University of Technology, Hamburg

petrakova@karlin.mff.cuni.cz

V tomto piispévku se budeme zabyvat ndhodnou Laguerrovou mozaikou generovanou stacionarnim Poissonovym
kétovanym bodovym procesem. Konkrétné nds bude zajimat chovéni vnitinich poloméru bunék mozaiky, defino-
vanych jako polomér nejvétsi koule se stfedem v generujicim bodu, ktera se vejde do ptislusné bunky. Ododime
limitn{ véty pro proces vhodné znormovanych vnitinich poloméru v pripadé s omezenymi kétami a v pripadé
s kétami s rozdélenim s tézkymi chvosty. Jako diisledek dostaneme konvergenci maximalniho vnitintho polomeéru.

JAN PICEK

L-momenty zalozené na R-odhadech v linearni regresi
Katedra matematiky, Technickd univerzita v Liberci
jan.picek@tul.cz

V piispévku je navrzen robustni postup pro linedrni regresi, ktery kombinuje L-momenty (linedrni kombinace
pofadovych statistik) s R-odhady ziskanymi minimalizaci Jaeckelovy disperzni funkce. L-momenty poskytuji sta-
bilnéjsi charakteristiky tvaru rozdéleni a existuji jiz pii koneéné prvni momenté, coz je vyhodné v tézkookrajovych
datech; R-odhady zase nabizeji vysokou odolnost vuéi odlehlym hodnotdm a chybné specifikovanym rozdélenim
chyb diky vyuziti poradi residui a vhodnych skérovych funkei. V élanku (i) standardizujeme residua pomoci
L-skély, (ii) konstruujeme skérové funkce kalibrované na L-skewness a L-kurtosis dat, a (iii) odvozujeme odhad
regresnich koeficientt jako minimator Jaeckelovy disperze s témito L-momenty fizenymi vahami. Teoreticky dis-
kutujeme konzistenci a asymptotickou normalitu navrzeného R-L odhadu pod obecnymi podminkami a jeho bre-
akdown/influence vlastnosti. V rozsdhlych simulacich ukazujeme, ze navrzeny piistup prekondva OLS a klasické
R-odhady bez L-standardizace v MSE koeficientu i v predikéni pfesnosti naptic¢ tézkookrajovymi rozdélenimi.
Tlustracni aplikaci ddvame na hydrologickych datech s extrémy, kde jsou L-momenty standardem popisu variabi-
lity.
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ONDREJ POKORA

Statistické hodnoceni a porovnani charakteristik systému verejné dopravy

PiF MU, UMS. Kotl4iskd 2, 61137 Brno

pokora@math.muni.cz

V prispévku ukazi, jak vyuzit statistické metody pro vyjadieni, hodnoceni a porovnani provoznich charakteristik
systému vefejné dopravy. Ukazeme, jak pomoci popisnych a inferencnich metod identifikovat systematické od-
chylky, mérit variabilitu cestovnich dob, hodnotit kvalitu a spolehlivost provozu a porovnavat soucasny systém

s historickym. Diskutovany budou napf. jizdni fady, kvantifikace variability intervalovych schémat, rozdil mezi
planem a redlnym provozem, rozlozeni dob ¢ekani, zpozdéni a cestovnich dob.

ZUZANA PRASKOVA
Detekce zmén v panelovych datech
MFF UK, KPMS, Sokolovska 83, 186 75 Praha 8

praskova@karlin.mff.cuni.cz

Uvazuje se problém detekce zmén koeficienti v modelu panelovych dat, ktera jsou korelovana v ¢asové dimenzi
a jsou bud nezévisld nebo vyhovuji faktorovému modelu v prifezové dimenzi. Navrzend testova statistika pro
detekci zmén je zalozena na agregovanych kumulativnich souctech vazenych rezidui. V prezentaci se diskutuje
asymptotické chovani testové statistiky i chovani v konecénych vybérech za ruznych podminek na faktory.

ELIZABETH PRINCOVA
Bayesovsky pristup k stanoveni rozsahu vyberu v klinickych studiich
PiF UPOL, KMAAM, 17. listopadu 12, 77146 Olomouc

elizabeth.princova0l@upol.cz

Bayesovsky pristup ke statistickému uvazovani nachézi stale §irsi uplatneni. Vyjimkou neni ani oblast klinického
vyzkumu. Tento prispevek se zameruje na vyuziti bayesovskych metod pri navrhu klinickych studii, konkrétne
pri stanoveni rozsahu vyberu. Strucne jsou predstaveny principy klinickych studii a bayesovské inference a hlavni
pozornost je venovana metoddm urcovani velikosti vzorku. Tyto postupy jsou ilustrovany na prikladu klinické
studie zpracovaném v prostredi statistického software R.

Podékovdnt : Ugast byla podpofena stipendiem Ceské statistické spoleénosti.

VIT PROCHAZKA
Scenario generation for stochastic vehicle routing problem
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

vit.prochazka@matfyz.cuni.cz

We consider a stochastic Vehicle Routing Problem (SVRP) with penalization, where decisions must be made
before the realization of uncertain demand, assumed to follow a known distribution. Our focus is on the scenario
generation phase, with the goal of constructing a minimal yet representative set of scenarios that support high-
quality decision-making. We propose a problem-oriented scenario generation method, where the structure of
the underlying optimization problem directly drives the scenario selection process. Central to our approach is
a loss function that measures the discrepancy between in-sample and out-of-sample performance over a pool of
heuristically generated candidate solutions. This formulation enables us to capture complex dependencies between
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random variables - a feature often overlooked in existing SVRP literature and ensures that the selected scenarios
are tailored to the problem’s decision-making needs.

HEDVIKA RANOSOVA, DANIEL HLUBINKA
Testovani reverzibility nahodnych procest
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

ranosova@karlin.mff.cuni.cz

Casové reverzibilita je vlastnost mnoha piirodnich jevi, v ekonomii byla napiiklad studovéna asymetrie hos-
podaiskych cyklu. Reverzibilita ale byla diskutovana i z pohledu markovskych fetézci nebo linedrnich modelu.
V piispévku predstavime rizné verze ¢asové reverzibility pro ndhodné procesy bez predpokladi na momenty nebo
rozdéleni procesu, pro testovani pak vyuzijeme metody analyzy funkcionalnich dat. Testovou statistiku zkonstru-
ujeme na zakladé ¢asové fady funkciondlnich dat pomoci charakteristického funkcionédlu jako Cramérovu-von
Misesovu testovou statistiku. Pro spocteni kritickych hodnot je tieba vyuzit vhodného resamplingu nebo boot-
strapu. Vlastnosti testu casové reverzibility ilustrujeme nékolika simula¢nimi studiemi.

MARTIN ROMANAK
Changepoint detection in tensor data: A comparison of two approaches
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

romanakm@icloud.com

Tensor data consisting of multivariate outcomes over the items and across the subjects with longitudinal and
cross-sectional dependence are considered. A completely distribution-free and tweaking-parameter-free detection
procedure for changepoints at different locations is proposed, employing a CUSUM type test statistic whose
asymptotic properties are derived for a large number of available individual profiles. Two bootstrap superstructu-
res are introduced, based on tensor SVD decomposition and eigen-decomposition, with an aim to overcome the
computational challenges of high dimensionality without information loss, while preserving all dependencies wi-
thin and between panels. The validity of these resampling technique is established in this general setting and
their finite sample performance is assessed and compared in an extensive simulation study.

ROMAN ROSIPAL
From tensors to therapy : Statistical models underlying collaborative BCI-VR rehabilitation
UM SAV, v.v.i., Dibravské cesta 9, 841 04 Bratislava

roman.rosipal@savba.sk

Advances in brain-computer interfaces (BCIs) and virtual reality (VR) are opening new possibilities for post-
stroke neurorehabilitation, yet most current systems remain limited to single-user experiences. In our work, we
have developed an integrated collaborative BCI-VR platform that enables shared, real-time interaction between
patients, peers, and therapists. Tensor decomposition forms the methodological backbone of the machine-learning
pipeline in this system, allowing us to extract and track meaningful latent neural patterns essential for real-time,
adaptive control.

In this talk, I will present recent developments in tensor decomposition methods-particularly PARAFAC and
Tucker models-for identifying and tracking narrowband brain oscillations in EEG data. These models provide
robust latent representations of multidimensional neural signals and are well-suited for real-time BCI applications.
I will introduce their theoretical foundations, practical implementation considerations, and parameter-tuning
strategies, highlighting their performance on both simulated and real EEG recordings.

Finally, T will discuss the strengths and limitations of tensor decomposition in neurophysiology, including
challenges in selecting the optimal number of components and opportunities for artifact detection and removal.
Together, these advances illustrate how multidimensional modeling and our newly developed collaborative BCI-
VR system can converge to support more effective, adaptive, and engaging neurorehabilitation after stroke.

ZUZANA ROSTAKOVA, ROMAN ROSIPAL
EEG microstates from the perspective of tensor decomposition
UM SAV, v.v.i., Dubravska cesta 9, 841 04 Bratislava

zuzana.rostakova@savba. sk
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EEG microstates provide a quasi-stable set of distinct brain states, enabling us to describe spatiotemporal resting-
state brain activity with high temporal resolution. Historically the first method used for EEG microstate detection
was the modified k-means algorithm suggested in [1]. The basic idea of EEG microstate analysis is based on
assumption that human brain rapidly switches between a low number of discrete EEG microstates. However, the
validity of this assumption was not proved in general. Therefore, there are attempts to use other tools to confirm
discrete character of EEG microstates, and their other properties.

Tensor decomposition offers a powerful tool for detecting narrow-band EEG oscillatory rhythms, particu-
larly in the temporal-spatial-frequency domain, see [2]. While tensor decomposition and the modified k-means
algorithm are typically applied to EEG data for distinct objectives and in different domains, this study iden-
tifies an unexpected relationship between them. Consequently, this finding may provide new insights into the
characteristics and underlying mechanisms of EEG microstates.
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[1] Pascual-Marqui R.D., Michel C.M., Lehmann D. Segmentation of brain electrical activity into microstates:
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KRISTINA SAKMAROVA
Bayesian hierarchical group lasso and its application in pharmaceutical research
MFF UK, KPMS, Sokolovska 83, 186 75 Praha 8

sakmarova@karlin.mff.cuni.cz

Throughout the development of the pharmaceutical manufacturing process, settings need to be addressed for
series of factors that can have an impact on the quality of the product. Regression models are used to this end.
There can be numerous interactions among the factors. At screening stage, the aim is to choose those factors that
have an important effect, taking into consideration possible hierarchy of the model terms and grouping of the
factors. To be able to choose as few factors which have the effect on the product as possible, penalization of the
regression coefficients needs to be applied. Several methods of variable selection are compared from both Bayesian
and frequentist perspective and Bayesian hierarchical group lasso is proposed as a new method to already existing
lasso extensions.

WILLY SVOBODA
Konformni predikce
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

willy.svoboda@matfyz.cuni.cz

Konformni predikce patii mezi oblibené néstroje strojového uceni. Jde o koncept stary pfiblizné dvacet let,
zalozeny na zameénitelnosti ndhodnych veli¢in v ndhodném vybéru. V jistém smyslu se jedna o zobecnéni principu
metody jackknife a permutacniho piistupu. V soucasnosti se stdva stale popularnéjsi v oblasti takzvané umélé
inteligence. Jednd se o neparametrickou metodu konstrukce predikéniho intervalu pro nové pozorovani na zakladé
trénovacich dat a ptipadnych vysvétlujicich proménnych. Urcité omezeni této metody spociva v nutnosti defino-
vat kvantily, coz komplikuje pfirozené rozsiteni metody a to pro nahodné vektory. Nedavné vysledky v oblasti
konstrukce vicerozmérnych kvantili zalozené na optimélnim transportu v8ak poskytuji teoreticky ramec, ktery
umoznuje rozsiteni konformni predikce i na vicerozmérné ndhodné vektory.

BLANKA SEDIVA
Identifikace odlehlych pozorovani ve vicerozmérnych statistickych datech
FAV ZCU, KMA, Univerzitni 8, 30100 Plzen

sediva@kma.zcu.cz

Odlehld pozorovani ve vicerozmérnych datovych souborech predstavuji zasadni problém statistické analyzy,
protoze mohou vyrazné zkreslit odhady parametru, narusit kovarianéni strukturu a ovlivnit vysledky inferen¢nich
i prediktivnich modelu. Vicerozmérna odlehlost nelze spolehlivé identifikovat na zdkladé margindlnich distribuci
jednotlivych proménnych, coz vyzaduje sofistikované metody vyuzivajici strukturu celého datového prostoru.
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Mezi nejcastéji pouzivané piistupy pati{ metody zalozené na vzdalenosti (Mahalanobisova vzddlenost), robustni
odhady kovarianéni matice (napf. Minimum Covariance Determinant), metody zalozené na hustoté (Local Outlier
Factor) a algoritmy vyuzivajici projekce do nizsich dimenzi (robustni PCA). Tyto postupy se lisi citlivosti na
tvar distribuce, miru robustnosti vi¢i kontaminaci dat a vypocetni naro¢nosti.

VERONIKA SMAJSEROVA, JITKA MACHALOVA
Predikce pomoci hladkych modelt smiSenych efekta
PiF UPOL, KMAAM, 17. listopadu 12, 77146 Olomouc

veronika.smajserovaQupol.cz

Chybéjici hodnoty predstavuji v redlnych datech ¢asty problém a jejich spravna rekonstrukce je klicova pro
naslednou analyzu i interpretaci vysledki. Vedle béznych postupt je mozné vyuzit také flexibilni metody schopné
zachytit hladky trend i sezénni slozky dat. Typickym piikladem jsou hladké modely smiSenych efektu (Mixed
Effects Smooth Models, MESM), které propojuji P-spliny a linedrni smigené modely. V rdmci jednofdzového
pristupu umoznuji soucasné tvorbu modelu i predikci chybéjicich ¢i budoucich hodnot, a zaroven poskytuji inter-
pretovatelny rozklad na trendovou a sezénni ¢ast.

Myslenku metody MESM lze déle rozvinout propojenim s ridge rekonstrukei, kterd vychézi z funkcionédlni
PCA. Postupujeme tak, ze nejprve ridge rekonstrukei dopoc¢itame chybéjici iseky a tim ziskdme plné pozorované
kiivky. Tyto kiivky pak analyzujeme pomoci MESM, pti¢emz rozdil mezi skuteé¢né pozorovanymi a dopoc¢itanymi
hodnotami zohlediiujeme pomoci vah.

V piispévku se zaméiime na aplikaci uvedenych metod na redlna data s chybéjicimi hodnotami. Ukazeme
porovnani vysledku samotné metody MESM, ridge rekonstrukce a jejich kombinace. Diskutovana bude také
moznost rozsifeni modelu MESM o vice sezénnich slozek pro souc¢asné zachyceni kratkodobych i dlouhodobgjsich
cyklu, coz rozsifuje vyuzitelnost metody v praxi.

MARIE TURCICOVA, PATRICIA MARTINKOVA

Asymptoticky optimalni prah pro detekci odlehlych pozorovani v mnohorozmérném normalnim
rozdéleni

UI AV CR, OSM, Pod Vodérenskou vézi 2, 18207 Praha 8

turcicova@cs.cas.cz, martinkova@cs.cas.cz

Odlehléd pozorovani v datech mohou pfedstavovat nejen chybna méfeni, ale téz neobvyklé jevy, jejichz detekce
umoznuje identifikaci vyznamnych udélosti, jako jsou vyrobni poruchy ¢i zdravotni problémy. Detekce téchto
anomalii proto predstavuje dulezity, avsak ze statistického hlediska netrivialni problém. V tomto piispévku je
navrzena prahova metoda pro detekci odlehlych pozorovani v datech pochazejicich z vicerozmérného normalniho
rozdéleni v situaci, kdy se odlehla pozorovani vyskytuji zfidka a lisi se od ostatnich dat stfedni hodnotou. Za
urcitych podminek je navrzeny prah asymptoticky optimalni v tom smyslu, ze otekdvany pocet chybné identi-
fikovanych odlehlych pozorovani konverguje k nule s rostouci velikosti vybéru. V simula¢ni studii je navrzena
metoda porovnana s dalsimi znamymi prahovymi piistupy, a to v jednorozmérném i vicerozmérném piipadé. Jeji
praktické vyuziti je pak ilustrovano na redlnych datech z oblasti hodnoceni wellbeingu.

MATEJ UHRIN
Stredné hodnoty ndhodnych mnozin a ich vyuzitie pri spracovani obrazu
PF UPJS, UMAT, Jesenn4 5, 04001, Kosice 1

matej.uhrin@student.upjs.sk

Teéria nahodnych mnozin predstavuje fascinujicu oblast matematiky, ktora prepaja discipliny ako topoldgia,
konvexnd geometria ¢ pravdepodobnost. Nahodné mnoziny maji Siroké uplatnenie nielen v ekonometrii, ale
napriklad aj pri analyze obrazovych dat. Pojem strednej hodnoty ndhodnej mnoziny nem4 univerzalnu definiciu,
a preto m4 zmysel skimat a porovnavat rozne pristupy k jej definovaniu. V prispevku sa rozoberd Aumannova,
Vorobyevova a vzdialenostns strednd hodnota. Teoretické dvahy st d’alej podporené praktickymi vypoétami a
simuldciami na vlastnych origindlnych prikladoch. Sucastou je tiez aplikdcia strednych hodnét vo vybranych
problémoch pocitacového videnia. Ukazuje sa, ze pouzitie konceptu strednej hodnoty ndhodnych mnozin v tejto
oblasti modze byt prinosné, pretoze vo vigsine pripadov vedie k vhodnym a zmysluplnym vysledkom.

Pod’akovanie : Prica bola podporend Agenttirou na podporu vyskumu a vyvoja na zdklade zmluvy é. APVV-21-
0369 ako aj Vedeckou grantovou agentirou VEGA na zdklade zmluvy ¢. VEGA 1/0585/24.
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LUKAS VACHA
The dynamic persistence of economic shocks
UTIA AV CR, Pod Vodarenskou vézi 4, 18208 Praha 8

vachal@utia.cas.cz

We propose a novel framework for modeling time-varying persistence in economic time series, allowing for smo-
othly evolving heterogeneity in shock dynamics. We leverage localized regression techniques to flexibly identify
changes in persistence over time, offering a data-driven alternative to traditional parametric models. We applied
this methodology to U.S. inflation and stock market volatility data and found substantial persistence variations
that align with key macroeconomic events and market conditions. The results reveal previously undetected po-
ckets of predictability and provide significant increases in out-of-sample forecast accuracy. These findings have
important implications for economic modeling, forecasting, and policy analysis.

MICHAELA VAREJKOVA
Repeated covariate equating for multiple test forms

UI AV CR, OSM, Pod Vodérenskou vézi 2, 18207 Praha 8
MFF UK, KPMS, Sokolovska 83, 186 75 Praha 8

varejkova@cs.cas.cz

Ensuring comparability of test scores across multiple test forms is a key requirement in large-scale educational
assessments. The statistical method typically used to achieve this goal is test equating. Traditional equating
approaches rely on anchor items, which enable direct adjustment of group differences but are not always available
in practice. When anchor items are missing, covariate equating provides an alternative by using external variables
- such as grades, school type, or scores from other tests - to adjust for ability differences between groups. In this
work, we explore how violations of the key assumptions underlying covariate equating affect the accuracy of
equated scores, and we propose an approach to address these violations and enhance the comparability of the
equated scores. The approach is demonstrated using a simulation study and data from the Czech national high-
school leaving examination.

JAN VAVRA
R-kovy balicek clustGLMM aneb hledani shlukd v longitudinalnich datech smiSeného typu
MFF UK, KPMS, Sokolovska 83, 18675 Praha 8

vavraj@karlin.mff.cuni.cz

Predstavime si balicek clustGLMM pro statisticky software R uréeny pro sdruzovéani longitudindlné sledovanych
subjektu do navzdjem ruznych skupin. Pro pozorovand numericka, ¢itaci, bindrni, ordindlni ¢i nominalni je
predpoklddén zobécnény linedrni smiSeny model (GLMM) se sdruzenym rozdélenim pro v§echny ndhodné efekty,
¢imz zohled "nuje mozné zavislosti mezi proménnymi. Zakladni vybavou balicku je stejnojmennd funkce clust-
GLMM, ktera vraci stavy Markovského fetézce pomoci néhoz se aproximuje aposteriorni rozdéleni neznamych
parametru modelu. Balicek je vybaven kreslicimi funkcemi pro detekci stacionarity nebo porovnavéani nalezenych
skupin v klicovych parametrech a jejich funkcich, tedy napf. regresni kiivky ¢i pravdépodobnosti klasifikace.
Pouziti balicku bude demonstrovdano na umélém datasetu, kde bude prokazana jeho schopnost odhalit pravé
skupiny, prestoze jejich poc¢et ndm neni apriorné znam.

ONDREJ VENCALEK, KATERINA HLAVACKOVA, ZDENEK VERNER, JAN TACHEZY
Bayesovsky model souvislosti vyskytu trichomonad a entamoeb se zdravim dutiny tdstni koni

PiF UPOL, KMAAM, 17. listopadu 12, 77146 Olomouc
PiF UK, Praha

ondrej.vencalek@upol.cz

Piispévek se zabyva modelovanim vyskytu trichomonddy (Trichomonas equibuccalis) a entamoeby (Entamoeba
equibuccalis) v dutiné tstni u konf a otdzkou jejich souvislosti se zdravim dutiny tstni. Vyskyt trichomonady a
entamoeby chdpeme jako dvé korelované bindrn{ (0-1) veli¢iny. Zkoumdme jejich souvislost se zdravim dutiny
dstni, které charakterizujeme piitomnosti ¢i nepfitomnosti ¢tyt riznych zdravotnich neduhi chrupu koné. Do mo-
delu pritom vstupuji dalsi vysvétlujici faktory jako vék, pohlavi ¢i zpusob ustdjeni koné. Analyza vychdzi z udaju
0 109 konich z celkem 31 lokalit. Jednotlivé lokality pfitom povazujeme za clustery. V prispévku pfedstavime
bayesovsky model, pomoci néhoz zkouméme vyse uvedené zdvislosti. Model je odhadnut pomoci balicku brms [1].
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PETR VOLF

O modelech a vyuziti dvourozmérnych diskrétnich rozdéleni pravdépodobnosti vzniklych diskreti-
zaci rozdéleni spojitych

UTIA AV CR, Pod Vodarenskou vézi 4, 18208 Praha 8

volf@utia.cas.cz

V piispévku bude popsana jedna zajimava skupina diskrétnich rozdéleni pravdépodobnosti, kterd vznikne dis-
kretizaci rozdéleni spojitych. Po Givodnich poznamkach se budu hlavné zabyvat konstrukci dvourozmérnych verzi
téchto rozdéleni, vzniklych tedy diskretizaci dvourozmeérnych spojitych distribuci (vytvorenych zpravida pomoci
vhodné kopuly). Na piikladech pak ukdzu vyhody a moznosti vyuziti téchto modeli. Jedna z hlavnich vyhod je
kompaktni tvar distribuéni funkce. Budu se zabyvat i problémem identifikace konkurené¢nich rizik, ktery je slozity
dik tomu, ze v urc¢itém case (=intervalu) mohou nastat obé konkurujici si udalosti, i kdyz pozoruji jen jednu
z nich.

VIKTOR WITKOYSKY, GEJZA WIMMER, ANNA CHARVATOVA CAMPBELL, PETR KLA-
PETEK, RADEK SLESINGER

Iterated linearization as a simple and efficient tool for measurement uncertainty analysis in non-
linear measurement models

UM SAV, v.v.i., Ditbravské cesta 9, 84104 Bratislava
witkovsky@savba.sk

In metrology, measurement uncertainty quantifies the degree of doubt associated with a measurement result
and expresses how much a measured value may deviate from the true, though typically unknown, value of the
measurand. Unlike standard statistical analysis, which focuses on data variability, uncertainty analysis identifies
and quantifies all significant sources of error — both random and systematic — that influence the measurement
process and its model.

Uncertainty evaluation is based on an uncertainty budget combining Type A components (from statistical ana-
lysis of repeated observations) and Type B components (from calibration data, specifications, or prior knowledge).
For nonlinear measurement functions with correlated input quantities, such evaluations require efficient and re-
liable computational approaches.

This contribution presents a simple yet powerful tool for uncertainty analysis in nonlinear measurement models
based on the Optimal Estimating Function Parameters through Iterated Linearization (OEFPIL) method — a
fast and robust framework for parameter estimation and uncertainty propagation in nonlinear errors-in-variables
regression. OEFPIL avoids computationally intensive optimization or Monte Carlo simulations while maintaining
high numerical accuracy.

Applications include calibration, ellipse fitting for interferometric demodulation, and nanoscale metrology
such as instrumented indentation and atomic force microscopy. The method performs reliably for models with
low nonlinearity; however, its limitations in strongly nonlinear cases remain under investigation.

Acknowledgement : Supported by the Inter-Excellence II program (project LUASK22008/SK-CZ-RD-21-0109)
and partially by projects VEGA 2/0023/22, VEGA 2/0120/24, and VEGA 2/0094/26.

MICHAL ZDRAZIL, DANIELA JARUSKOVA
Cracking the concrete problem: Efficient Bayesian inference for complex data
FSv CVUT, KM, Thékurova 7, Praha 160 00 Praha 6

zadramic@cvut.cz, daniela. jaruskova@cvut.cz

We frequently tackle multi-dimensional parameter estimation in nonlinear regression, a key task in many enginee-
ring applications. While MCMC methods such as Metropolis.Hastings or Hamiltonian Monte Carlo are standard
tools for exploring parameter uncertainty, they often struggle with the high-dimensional, multimodal posterior
distributions that arise in practice. This motivates the design of algorithms tailored to the structure of specific
problems.

20



Abstrakty ROBUST 2026 © ROBUST 2026

In this talk, we present our approach to one such challenge: estimating parameters from measurements of
concrete drying under varying conditions. Using a non-linear, high-order polynomial model derived from polyno-
mial chaos, we compare several classical and modern MCMC methods to identify an effective balance between
efficiency, accuracy, and robustness in complex, high-dimensional settings.

IVAN ZEZULA, DANIEL KLEIN

Matrix mean testing in special elliptical models

PF UPJS, UM, Jesenn4 5, 040 11 Kogice

ivan.zezula@upjs.sk, daniel.klein@upjs.sk

Matrix multivariate models have until now relied on assumption of multivariate normality. This assumption
allows in many cases derive explicit results, but is rather restrictive. All important tests for means in such models
have been extensively studied in recent years. We will present extension of general results for mean testing in

such models to the special class of elliptical models. These include e.g. multivariate t-distribution, thus providing
solution also for many distribution with heavier tails.

Pod’akovanie : Praca bola podporend projektmi APVV-21-0369 a VEGA 1/0585/24.
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