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Appropriate artificial intelligence algorithms will ultimately contribute to health equity.

Artificial intelligence, Big data, blockchain and 5G for the digital transformation of the healthcare
industry. Cambridge: Academic Press / Elsevier, 2023 - (Ordonez de Pablos, P.; Zhang, X.). ISBN
9780443215988
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The ideals of an inclusive society with equal opportunities for all individuals without respect, for
example, to race, gender, age, or social class have recently been promoted by the United Nations or
the European Union (EPRS, 2022). Sociologists, psychologists, economists, or political scientists
describe inclusion as the extent to which citizens feel a subjective acceptance within the society or the
extent to which they feel being integrated. Inclusion goes hand in hand with environmental
responsibility, sustainability, and resilience and is connected with equity and diversity (Shaw et al.,
2012). Equity in healthcare (health equity, equity in health) is defined as healthcare with fair
opportunities for participation and with equal chances leading to disparate health outcomes for all.
Health equity represents an intensively discussed topic with a number of references giving current
examples of exclusion (as the contrary of inclusion) and its societal impacts. Inclusive healthcare
means equitable access for everybody and supporting health equity is an important aspect of the
movement toward an inclusive society. The rapid progress of emerging artificial intelligence (Al)
technologies with a potential for a radical shift of clinical practices naturally brings consequences on
health equity and a number of recent papers already described particular negative effects of Al on
health equity. In the literature, an increase in health inequities is expected (Krouse, 2020) in the near
future as a consequence of increasing diversity in populations and also as a result of the COVID-19
pandemic.
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Distance from main arteries influences microstructural and functional brain tissue characteristics.
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Given the substantial dependence of neurons on continuous supply of energy, the distribution of
major cerebral arteries opens a question whether the distance from the main supply arteries
constitutes a modulating factor for the microstructural and functional properties of brain tissue. To
tackle this question, multimodal MRI acquisitions of 102 healthy volunteers over the full adult age
span were utilised. Relaxation along a fictitious field in the rotating frame of rank n = 4 (RAFF4),
adiabatic T1p, T2p, and intracellular volume fraction (fICVF) derived from diffusion-weighted imaging
were implemented to quantify microstructural (cellularity, myelin density, iron concentration) tissue
characteristics and degree centrality and fractional amplitude of low-frequency fluctuations to probe
for functional metrics. Inverse correlation of arterial distance with robust homogeneity was detected
for T1p, T2p and RAFF4 for cortical grey matter and white matter, showing substantial complex
microstructural differences between brain tissue close and farther from main arterial trunks. Albeit
with wider variability, functional metrics pointed to increased connectivity and neuronal activity in
areas farther from main arteries. Surprisingly, multiple of these microstructural and functional
distance-based gradients diminished with higher age, pointing to uniformization of brain tissue with
ageing. All in all, this pilot study provides a novel insight on brain regionalisation based on artery
distance, which merits further investigation to validate its biological underpinnings.
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Causality in extremes of time series.
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Consider two stationary time series with heavy-tailed marginal distributions. We aim to detect whether
they have a causal relation, that is, if a change in one causes a change in the other. Usual methods
for causal discovery are not well suited if the causal mechanisms only appear during extreme events.
We propose a framework to detect a causal structure from the extremes of time series, providing a
new tool to extract causal information from extreme events. We introduce the causal tail coefficient
for time series, which can identify asymmetrical causal relations between extreme events under
certain assumptions. This method can handle nonlinear relations and latent variables. Moreover, we
mention how our method can help estimate a typical time difference between extreme events. Our
methodology is especially well suited for large sample sizes, and we show the performance on the
simulations. Finally, we apply our method to real-world space-weather and hydro-meteorological
datasets.
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In this study, an axisymmetric Czochralski furnace model for the LEC growth of gallium arsenide is
presented. We produced 88 datasets through computational fluid dynamics simulations. Among the
many parameters that affect crystal growth, a total of 13 input parameters were selected, including
the geometry and material parameters of the hot zone (crucible, heaters, radiation shield, and
crystal), as well as the process parameters (such as pulling and rotation rates, heating power, etc.).
Voronkov criteria (v/Gn), interface deflection, and the average interface temperature gradient were
selected as the output parameters. We carried out a correlation analysis between the variables and
used decision trees to study the impact of the 13 input variables on the output variables. The results
indicated that in the growth of gallium arsenide, the main factor affecting interface deflection and the
average interface thermal gradients is the crucible rotation rate. For v/Gn, it is the pulling rate.
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Is video games' effect on attitudes universal? Results from an empirical study comparing video games
impact on the attitude change of players with different backgrounds.
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BACKGROUND: Existing studies confirm that some video games can change players' attitudes.
However, since we do not know the specific elements responsible for attitude change, the potential of
video games to achieve desired educational or behavioural outcomes often remains unfulfilled.
OBJECTIVES: To fill the research gap, our study examined whether the perspective-taking game
mechanic in the serious game Czechoslovakia 38—89: Borderlands, which had previously been shown
to affect attitudes, would have the same effect on another sample of players with different
characteristics. METHODS: We have assessed the effect of a historical video game using a
perspective-taking mechanic on players' explicit and implicit attitudes. Explicit attitude changes were
measured at a general level, meaning a broad evaluation of a depicted historical event, and at a
specific level, meaning a more detailed evaluation of specific aspects of the event. Simultaneously, we
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measured the effect of players' perceived attitude importance on attitude change. The study used a
sample of 137 young adults. RESULTS AND CONCLUSIONS: This study's results indicate a significant
pretest-posttest explicit attitude change on the general level and on a specific level in comparison to
the control group. Perspective-taking game mechanics is particularly important for explicit attitude
change. No change was found in implicit attitudes. The effect of the perceived attitude importance on
attitude change was not confirmed. TAKEAWAYS: As one of the first to focus on the effects of specific
game mechanics on attitudes, this study confirmed that perspective-taking has stable, short-term
effects on attitude change even across different research samples.
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potentials in auditory cortex of non-human primates.
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Evoked neural responses to sensory stimuli have been extensively investigated in humans and animal
models both to enhance our understanding of brain function and to aid in clinical diagnosis of
neurological and neuropsychiatric conditions. Recording and imaging techniques such as
electroencephalography (EEG), magnetoencephalography (MEG), local field potentials (LFPs), and
calcium imaging provide complementary information about different aspects of brain activity at
different spatial and temporal scales. Modeling and simulations provide a way to integrate these
different types of information to clarify underlying neural mechanisms.In this study, we aimed to shed
light on the neural dynamics underlying auditory evoked responses by fitting a rate-based model to
LFPs recorded via multi-contact electrodes which simultaneously sampled neural activity across
cortical laminae. Recordings included neural population responses to best-frequency (BF) and non-BF
tones at four representative sites in primary auditory cortex (A1) of awake monkeys. The model
considered major neural populations of excitatory, parvalbumin-expressing (PV), and somatostatin-
expressing (SOM) neurons across layers 2/3, 4, and 5/6. Unknown parameters, including the
connection strength between the populations, were fitted to the data. Our results revealed similar
population dynamics, fitted model parameters, predicted equivalent current dipoles (ECD), tuning
curves, and lateral inhibition profiles across recording sites and animals, in spite of quite different
extracellular current distributions. We found that PV firing rates were higher in BF than in non-BF
responses, mainly due to different strengths of tonotopic thalamic input, whereas SOM firing rates
were higher in non-BF than in BF responses due to lateral inhibition.In conclusion, we demonstrate
the feasibility of the model-fitting approach in identifying the contributions of cell-type specific
population activity to stimulus-evoked LFPs across cortical laminae, providing a foundation for further
investigations into the dynamics of neural circuits underlying cortical sensory processing.
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This paper aims to review the measure synchronization, a weak form of synchronization observed in
coupled Hamiltonian systems, briefly. This synchronization is characterized by a Hamiltonian system
that displays either quasiperiodic or chaotic dynamics. Each system, in the presence of either linear or
nonlinear coupling, shares a phase space domain with an identical invariant measure in the measure
synchronized state. It is important to note that while the trajectories are identical in measure, they do
not necessarily exhibit complete temporal synchrony. This synchronization has been observed in
various physical systems, such as coupled pendulums, Josephson junctions, and lasers.
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Measurement of v charged-current inclusive n® production in the NOVA near detector.

Physical Review D. RoC. 107, €. 11 (2023), ¢. ¢lanku 112008. ISSN 2470-0010. E-1ISSN 2470-0029
Research Infrastructure: Fermilab-CZ Il - 90113

Institutional support: RV0:68378271 ; RV0O:67985807

Keywords : NOVA * detector

OECD category: Particles and field physics; Particles and field physics (UIVT-O)

Impact factor: 5.000, year: 2022

Method of publishing: Open access

DOI: 10.1103/PhysRevD.107.112008

Cross sections for the interaction vyA—u-n0X with neutrino energies between 1 and 5 GeV are
measured using a sample of 165,000 selected events collected in the NOVA experiment's near
detector, a hydrocarbon-based detector exposed to the Neutrinos from the Main Injector beam at the
Fermi National Accelerator Laboratory. Results are presented as a flux-averaged total cross section
and as differential cross sections in the momenta and angles of the outgoing muon and n0, the total
four-momentum transfer, and the invariant mass of the hadronic system.

Permanent Link: https://hdl.handle.net/11104/0348566

0579756 - Ul 2024 US eng J - Journal Article

Campos Araujo, Pedro - Hladky. Jan - Hng, Eng Keat - Sileikis, Matas

Prominent examples of flip processes.
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Flip processes, introduced in [Garbe, HladkATIN SMALL LETTER Y WITH ACUTE, Sileikis, Skerman:
From flip processes to dynamical systems on graphons], are a class of random graph processes
defined using a rule which is just a function Script capital R:Script capital Hk -> Script capital Hk$$
\mathcal{R}:{\mathscr{H}} k\to {\mathscr{H}}_k $$ from all labelled graphs of a fixed order k$$ k
$$ into itself. The process starts with an arbitrary given n$$ n $$-vertex graph G0$$ {G}_0 $3$. In
each step, the graph Gi$$ {G} i $$ is obtained by sampling k$$ k $$ random vertices v1, horizontal
ellipsis ,vk$$ {v}_1\dots, {v}_k $$ of Gi-1$$ {G}_{i-1} $$ and replacing the induced graph Gi-1[v1,
horizontal ellipsis ,vk]$$ {G}_{i-1}\left[{v}_1\dots, {v}_k\right] $$ by Script capital R(Gi-1[v1,
horizontal ellipsis ,vk])$$ \mathcal{RPNleft({G}_{i-1}\left[{v}_1,\dots, {v}_k\right]\right) $$.Using the
formalism of dynamical systems on graphons associated to each such flip process from ibid. we study
several specific flip processes, including the triangle removal flip process and its generalizations,
‘extremist flip processes' (in which Script capital R(H)$$ \mathcal{R}(H) $$ is either a clique or an
independent set, depending on whether e(H)$$ e(H) $$ has less or more than half of all potential
edges), and ‘ignorant flip processes' in which the output Script capital R(H)$$ \mathcal{R}(H) $3$ does
not depend on H$$ H $$.
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Rotations of schoolchildren were considered as a non-pharmacological intervention in the COVID-19
pandemic. This study investigates the impact of different rotation and testing schedules.We built an
agent-based model of interactions among pupils and teachers based on a survey in an elementary
school in Prague, Czechia. This model contains 624 schoolchildren and 55 teachers and about 27
thousands social contacts in 10 layers. The layers reflect different types of contacts (classroom,
cafeteria, etc.) in the survey. On this multi-graph structure we run a modified SEIR model of covid-19
infection. The parameters of the model are calibrated on data from the outbreak in the Czech Republic
in spring 2020. Weekly rotations of in-class and distance learning are an effective preventative
measure in schools reducing the spread of covid-19 by 75-81% . Antigen testing twice a week or PCR
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once a week significantly reduces infections even when using tests with a lower sensitivity. The
structure of social contacts between pupils and teachers strongly influences the transmission. While
the density of contact graphs for older pupils is 1.5 times higher than for younger pupils, the teachers’
network is an order of magnitude denser. Teachers moreover act as bridges between groups of
children, responsible for 14-18% of infections in the secondary school compared to 8-11% in the
primary school. Weekly rotations with regular testing are a highly effective non-pharmacological
intervention for the prevention of covid-19 spread in schools and a way to keep schools open during
an epidemic.
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In this paper, we examine a number of relevant logics’ variable sharing properties from the
perspective of theories of topic or subject-matter. We take cues from Franz Berto’s recent work on
topic to show an alignment between families of variable sharing properties and responses to the topic
transparency of relevant implication and negation. We then introduce and defend novel variable
sharing properties stronger than strong depth relevance—which we call cn-relevance and lossless cn-
relevance—showing that the properties are satisfied by the weak relevant logics B and BM,
respectively. We argue that such properties address a sort of semantic lossiness of strong depth
relevance.
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Peleg, D.), 76:1-76:15. Leibniz International Proceedings in Informatics, 272. ISBN 978-3-95977-292-
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The notion of a real-valued function is central to mathematics, computer science, and many other
scientific fields. Despite this importance, there are hardly any positive results on decision procedures
for predicate logical theories that reason about real-valued functions. This paper defines a first-order
predicate language for reasoning about multi-dimensional smooth real-valued functions and
theirderivatives, and demonstrates that — despite the obvious undecidability barriers — certain positive
decidability results for such a language are indeed possible.
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Feature Selection for Performance Estimation of Machine Learning Workflows.

International Conference on Information Technology and Systems. ICITS 2023, Volume 1. Cham:
Springer, 2023 - (Rocha, A.; Ferras, C.; Ibarra, W.), s. 351-359. Lecture Notes in Networks and
Systems, 691. ISBN 978-3-031-33257-9. ISSN 2367-3370.

[ICITS 2023: International Conference on Information Technology and Systems /6./. Cusco (PE),
24.04.2023-26.04.2023]

Institutional support: RV0O:67985807

Keywords : Auto-ML * Machine learning * Performance estimation

OECD category: Computer sciences, information science, bioinformathics (hardware development to
be 2.2, social aspect to be 5.8)

https://doi.org/10.1007/978-3-031-33258-6_33

DOI: 10.1007/978-3-031-33258-6_33

Performance prediction of machine learning models can speed up automated machine learning
procedures and it can be also incorporated into model recommendation algorithms. We propose a
meta-learning framework that utilizes information about previous runs of machine learning workflows
on benchmark tasks. We extract features describing the workflows and meta-data about tasks, and
combine them to train a regressor for performance prediction. This way, we obtain the model
performance prediction without any training, just by means of feature extraction and inference via the
regressor. The approach is tested on OpenML-CC18 Curated Classification benchmark estimating the
75th percentile value of area under the ROC curve (AUC) of the classifiers. We were able to obtain
consistent predictions with $$R"2$$ score of 0.8 for previously unseen data.
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Improving Optimization With Gaussian Processes in the Covariance Matrix Adaptation Evolution
Strategy.

Proceedings of the 23st Conference Information Technologies — Applications and Theory (ITAT

2023). Aachen: Technical University & CreateSpace Independent Publishing, 2023 - (Brejova, B.;
Ciencialova, L.; Holena, M.; Jajcay, R.; Jajcayova, T.; Lexa, M.; Mraz, F.; Pardubska, D.; Platek, M.), s.
82-88. CEUR Workshop Proceedings, 3498. ISSN 1613-0073.

[ITAT 2023: Conference Information Technologies — Applications and Theory /23./. Tatranské Matliare
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This paper explores the use of Gaussian processes (GPs) in the covariance matrix adaptation evolution
strategy (CMA-ES) for black-box optimization. GPs are powerful probabilistic models that capture
complex relationships, making them suitable for modeling uncertain objective functions. Integrating
GPs into the CMA-ES improves exploration and adaptation in the search space, enhancing
convergence speed and solution quality. The paper describes a novel implementation framework
allowing to use GPs as surrogate models for the CMA-ES. That framework findings encourage further
research to advance the application of GPs in black-box optimization.

Permanent Link: https://hdl.handle.net/11104/0348533

0579691 - Ul 2024 RIV DE eng C - Conference Paper (international conference)

Pérez, lvan - Vomlel, J.

On Identifiability of BN2A Networks.

Symbolic and Quantitative Approaches to Reasoning with Uncertainty. ECSQARU 2023.. Cham:
Springer, 2023 - (Bouraoui, Z.; Vesic, S.), s. 136-148. Lecture Notes in Computer Science, Lecture
Notes in Artificial Intelligence, 14294. ISBN 978-3-031-45607-7.
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In this paper, we consider two-layer Bayesian networks. The first layer consists of hidden
(unobservable) variables and the second layer consists of observed variables. All variables are
assumed to be binary. The variables in the second layer depend on the variables in the first layer. The
dependence is characterised by conditional probability tables representing Noisy-AND or simple Noisy-
AND. We will refer to this class of models as BN2A models. We found that the models known in the
Bayesian network community as Noisy-AND and simple Noisy-AND are also used in the cognitive
diagnostic modelling known in the psychometric community under the names of RRUM and DINA,
respectively. In this domain, the hidden variables of BN2A models correspond to skills and the
observed variables to students’ responses to test questions. In this paper we analyse the identifiability
of these models. Identifiability is an important concept because without it we cannot hope to learn
correct models. We present necessary conditions for the identifiability of BN2As with Noisy-AND
models. We also propose and test a numerical approach for testing identifiability.
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On the Bayesian Interpretation of Penalized Statistical Estimators.

Artificial Intelligence and Soft Computing. 22nd International Conference, ICAISC 2023, Proceedings,
Part 2. Cham: Springer, 2023 - (Rutkowski, L.; Scherer, R.; Korytkowski, M.; Pedrycz, W.;
Tadeusiewicz, R.; Zurada, J.), s. 343-352. Lecture Notes in Computer Science, 14126. ISBN 978-3-
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The aim of this work is to search for intuitive interpretations of penalized statistical estimators.
Penalized estimates of the parameters of three models obtained by Bayesian reasoning are explained
here to correspond to the intuition. First, the paper considers Bayesian estimates of the mean and
covariance matrix for the multivariate normal distribution. Second, a connection of a robust
regularized version of Mahalanobis distance with Bayesian estimation is discussed. Third,
regularization networks, which represent a common nonparametric tool for regression modeling, are
presented as Bayesian methods as well. On the whole, selected important multivariate and/or
regression models are considered and novel interpretations are formulated.
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In this work we focus on modelling item responses in the framework of generalized logistic and non-
linear models (GLNM). We first discuss a step-by-step development of item response theory (IRT)
models via empirical characteristic curves and GLNM, while emphasizing the didactic value of such an
approach (Martinkova & Hladka, 2023). We outline possible further uses of GLNM in analyzing
criterion-related item validity, detection of differential item functioning (DIF) and differential item
functioning in change (DIF-C, Martinkova et al., 2020) suitable for longitudinal designs with binary as
well as polytomous responses (Kolek et al., 2022). Finally, we discuss some novel approaches to
parameter estimation in the GLNM framework and their practical implementation in the difNLR and
Shinyltem Analysis package.
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Za jednu z nejvétsich vyzev pro lidskou spolecnost 21. stoleti je mozné povaZovat klimatickou zménu.
Zména klimatu se v Evropé projevuje stdle astéji a intenzivnéji. Mezi nej¢astéjsi projevy patfi
zejména zvysSena extremita pocasi, jako jsou Castéjsi vyskyt vin veder, silné boure, bleskové povodné
nebo déle trvajici a intenzivni sucha. Extremita se tyka také obyvatel mést, ve kterych aktualné zije
pres 70 % svétové populace a pro Ceskou republiku je uvadén jesté vyssi podil. Moderni mésta se
proto musi naucit reagovat na aktualni vyzvy souvisejici s klimatickou zménou. Jak se lisi standardni
meteorologické modely od modelll uréenych pro mésta? Jaka jsou specifika mést a jak mdlze lidska
c¢innost ovliviiovat pocasi ve méstech? Jaka mlze byt role stromd pfimo v ulicich mést? Jaky efekt ma
tvar koruny nebo vyska stromu na pocitovou teplotu chodce jdouciho po ulici? Jaky dopad mlze mit
implementace tzv. Green Deal na znecisténi ovzdusi v Praze? Znacné mnozstvi procesti odehravajicich
se v prostoru mést, napf. vliv stromd na proudéni nebo znecisténi ovzdusi, bézné probiha v
prostorovém rozliseni jednotek metr{. Tato Uroven detailu predstavuje vyrazné naroky na vypocetni
vykon vyuZitych superpocitacl, kvalitu prostorovych dat a samotnou implementaci fyzikalnich proces(
do numerickych model@. Vy$e uvedenym tématlim se ve vyzkumu vénuiji védci z Ustavu informatiky
AV CR, ktefi spolupracuji na vyvoji volné dostupného méstského meteorologického modelu PALM.
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Potential Contribution of Home Blood Pressure Telemonitoring (Hbptm), with Concurrent Measurement
Of Physical Activity, to Aid the Control of Both Hypertensiona and Heart Failure.
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