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Learning Probabilistic Graphical Models from Large and Com-
plex Data

Genevera I. Allen®P
gallen@rice.edu

@ Departments of Electrical and Computer Engineering, Statistics, and Com-
puter Science, Rice University

b Jan and Dan Duncan Neurological Research Institute, Baylor College of
Medicine

Keywords: data integration, genomics, graphical models, latent variables, neuro-
science

Abstract: Probabilistic graphical models are widely used to explore, model, and
visualize relationships in large data sets from areas such as physics, systems biology,
computer vision, and finance, among others. These models represent multivariate
probability distributions as a graph with edges denoting conditional dependence
relationships between random variables. In this talk, I will highlight recent ad-
vances from my research group including new types of graphical models as well as
methods and theory for learning graphs from high-dimensional and complex data.
Specifically, I will discuss graph learning for non-Gaussian data including data with
extreme events, for mixed data and data integration, for non-simultaneous or non-
aligned data via Graph Quilting, and for learning in the presence of latent variables.
Additionally, T will present several applications of these approaches to learn regula-
tory networks in genomics and functional connectivity in neuroscience.
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How long could a human live?

Anthony C. Davison?®
anthony.davison@epfl.ch

@ Institute of Mathematics, Ecole Polytechnique Fédérale de Lausanne, Lau-
sanne, Switzerland

Abstract: There is sustained and widespread interest in understanding the limit, if
any, to the human lifespan. Apart from its intrinsic interest, changes in survival
in old age have implications for the sustainability of social security systems. Re-
cent analyses of data on the oldest human lifespans have led to competing claims
about survival and to some controversy, due in part to inappropriate use of sta-
tistical methods. One central question is whether the endpoint of the underlying
lifetime distribution is finite. This talk will discuss the particularities associated
with such data, outlines correct ways of handling them and presents suitable models
and methods for their analysis. We illustrate the ideas through novel analysis of data
on semi-supercentenarian lifetimes, which suggests that any upper limit to human
lifetimes lies well beyond the highest lifetime yet reliably recorded, with lower limits
to 95% confidence intervals around 127 years, and maximum likelihood estimates
upwards of 130 years.

The work is joint with Léo Belzile, Jutta Gampe, Holger Rootzén and Dmitrii
Zholud.
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Level Crossing Ordering of Stochastic Processes

Antoénio Pacheco®
apacheco@math.tecnico.ulisboa.pt

@ CEMAT, Instituto Superior Técnico, Universidade de Lisboa

Abstract: Stochastic Ordering is an important area of Applied Probability tailored
for qualitative comparisons of random variables, random vectors, and stochastic
processes. In particular, it may be used to investigate the impact of parameter
changes in important performance measures of stochastic systems, avoiding the exact
computation of such performance measures. In this respect, the great diversity of
performance measures used in applied sciences to characterize stochastic systems
has inspired the proposal of many types of stochastic orderings.

In this talk we address the level crossing ordering, proposed by A. Irle and J. Gani in
2001, which compares stochastic processes in terms of the times they take to reach
high levels (states). After introducing some motivation for the use of the level cross-
ing ordering, we present tailored sufficient conditions for the level crossing ordering
of (univariate and multivariate) Markov and semi-Markov processes. These condi-
tions are applied to the comparison of birth-and-death processes with catastrophes,
queueing networks, and particle systems.

Our analysis highlights the benefits of properly using the sample path approach,
which compares directly trajectories of the compared processes defined on a com-
mon probability space. This approach provides, as a by-product, the basis for the
construction of algorithms for the simulation of stochastic processes ordered in the
level crossing ordering sense. In the case of continuous Markov chains, we resort
additionally to the powerful uniformization technique, which uniformizes the rates
at which transitions take place in the processes being compared.

Joint work with Féatima Ferreira (CM-UTAD and Universidade de Trés-os-Montes
e Alto Douro).
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Everybody want (think?) to play stats, will statistics play a key
role in an everything-is-AI world?

Maurizio Sanarico®
maurizio.sanarico@sdggroup.com

* SDG Group
Keywords: AI, Al-statisitics, real-world applications, subject-mixing

Abstract: The recent surge of machine learning and artificial intelligence as fash-
ionable topics, with strong emphasis of technology, is prompting a question: what
is, and what could be, the role and the place of statistics in this context? I found
an analogy looking at the mathematics translated into engineering. When we go
to engineering, the mathematics is forgotten, as the focus is on the object, be it a
smartphone, a video-camera or any other among the huge number of systems that
would be not-existing without the mathematics. In my role of Chief Data Scientist
of SDG Group, I am constantly facing the tension between technology-oriented and
scientific-oriented thinking trying to bring the two to a harmonic synthesis, with the
additional constraint/goal to produce sustainable and profitable business. Statistics
found its way as the backbone to strength the scientific method in disciplines it
was already used and to extend it to other, most difficult disciplines. The statis-
tical science on the practical ground develops method to quantifying uncertainty
in mathematical models based on data and allows to make inferences out of these
models. In Al and machine learning models are operationalized and become parts
of processes that support a number of real-life applications. I will try to give a point
of view of the space for statistics as a key subject in the present and envisioned
future times. Another topic I will present is the idea of subject-mixing, i.e., the
requirement to combine knowledge and skills from different, sometimes conflicting,
disciplines to put models at work in production systems.
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Propensity scores approaches: challenges in observational stud-
ies
Rosemeire Fiaccone®?, Dandara Ramos®P

fiaccone@Qufba.br, dandara.ramos@ufba.br

¢ Departamento de FEstatistica, Universidade Federal da Bahia, Brasil

b Centro de Integracao de Dados e Conhecimentos para Saude Cidacs/Fiocruz,
Brasil

¢ Instituto de Saude Coletiva, Universidade Federal da Bahia, Brasil

Keywords: causality, electronic health records, observational study, propensity scores

Abstract: There is a major interest in evaluating the impact of the Bolsa Familia Pro-
gram (BFP) on health outcomes. The impact of policies and complex interventions is
an extremely important area for methodological development. However, randomized
trials cannot be used to evaluate the impact of policies already implemented. The
alternative is to evaluate intervention in process by use of non-randomized meth-
ods (generically denominated quasi-experimental studies or observational studies).
In recent years there has been an increase in the use of methodologies involving
propensity scores to minimize selection bias in observational studies aimed at iden-
tifying causal relationships. Evaluation of BFP, in particular, brings additional
methodological challenges due to: (i) nature of the cash transfers: the benefit is
time-varying, given repeatedly over time (with varying durations) and distinct time
delay to starting receiving the benefit; (ii) we might need to define multiple benefi-
ciary groups according to duration, amount and dynamic of the benefit over time;
(iii) there is great heterogeneity within the beneficiary group according to individual
characteristics related to their poverty status and contextual factors deriving from
higher levels such as municipalities, states and regions. In this work, we present
some strategies for the use of propensity score methods taking into account the data
structure in order to adequately evaluate the impact of BFP on health outcomes.
In addition to this, novel methodologies should be presented.

Acknowledgements: FAPESB - Fundacao de Amparo a Pesquisa do Estado da Bahia
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Identification of immune responses predictive of clinical protec-
tion against Malaria

André Fonseca®, Clara Cordeiro®?, Nuno SepilvedaP©
a49406@Qualg.pt, ccordei@Qualg.pt, nunosep@gmail.com

@ Faculdade de Ciéncias e Tecnologia, Universidade do Algarve, Faro, Portu-
gal

b CEAUL - Centro de Estatistica e Aplicacées, Faculdade de Ciéncias, Uni-
versidade de Lisboa, Lisboa, Portugal

¢ Institute for Medical Immunology, Charité-Universitatsmedizin Berlin, Berlin,
Germany

Keywords: Box-Cox transformation, finite mixture model, malaria, random forest,
skew-normal distribution

Abstract: Various statistical pipelines have been proposed to discover antibody re-
sponses associated with protection against clinical malaria. However, these have
often produced inconsistent or even conflicting results among studies due to inade-
quate statistical assumptions such as the normality of the data.

In the present work, we have developed two new statistical pipelines to analyze data
from IgG antibodies against 36 Plasmodium falciparum antigens from 121 Kenyan
children [1]. The first pipeline relied on traditional statistical techniques for the nor-
mal distribution after Box-Cox transformation together with the use of flexible finite
mixture models for seropositivity determination. The second pipeline was based on
the identification of cutoff values in the antibody distributions that maximized the
distinction between susceptible and protected individuals.

Our pipelines enabled to develop several classifiers based on antibodies against the
msp2, msp4, msp7, msrp3 and pf110373 antigens, with an estimated area under the
curve (AUC) of the Receiver Operating Characteristic reaching up to 89%, signifi-
cantly outperforming the previous results based on random forest (AUC=68%).[2]
In summary, the good performance of our pipelines suggested their wide applicability
in antibody data analysis aiming to identify antimalarial vaccine candidates.

Acknowledgements: André Fonseca has a PhD fellowship by FCT - Fundacao para
a Ciéncia e a Tecnologia (ref. SFRH/BD/147629/2019). Clara Cordeiro and Nuno
Sepiilveda are partially funded by FCT (grant ref. UIDB/00006/2020).

References

[1] Osier FH, Mackinnon MJ, Crosnier C, et al. New antigens for a multicomponent
blood-stage malaria vaccine.Sci Transl Med, 6(247):247ral02-247ral02. doi:doi:
10.1126/scitranslmed.3008705

[2] Valletta JJ., Recker M. Identification of immune signatures predictive of clinical
protection from malaria. PLoS Comput Biol, 13(10): e1005812. doi:https://
doi.org/10.1371/journal.pcbi.1005812
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Nonparametric inference for mixture cure model when the cure
information is partially available

Maria Amalia Jicome®, Wende Clarence Safari®, Ignacio Lépez-de-Ullibarri®
majacome@udc.es, wende.safariQudc.es, ignacio.lopezdeullibarri@udc.es

@ Department of Mathematics, Faculty of Science, University of A Corufia,
CITIC, A Coruna, Spain

b Department of Mathematics, Faculty of Computer Science, University of A
Coruna, CITIC, A Coruna, Spain

¢ Department of Mathematics, Escuela Universitaria Politécnica, University
of A Coruna, Ferrol, Spain

Keywords: bandwidth, kernel, latency, Nadaraya-Watson, survival

Abstract: When analyzing times to event in survival analysis, it is commonly as-
sumed that all subjects in the population are susceptible to the event of interest
when there is sufficient follow-up time. However, there are many instances where
the event will not occur for all the individuals. Mixture cure model (MCM) assumes
that the population is the mixture of two sub-groups: those whose event is certain
not to occur are “cured” (or long-term survivors) and those who will experience the
event are known to be “uncured” (or susceptible).

A difficulty encountered in the MCM is that the long-term survivors are never
observed to be cured, rather they are censored at the end of the study. Hence,
the cure status is unobserved (latent) in the right-censored subjects. Nonetheless,
in several situations the cure status for some censored individuals is observed. For
example, diagnostic procedures in medical studies might provide further information
on whether a subject can be considered as cured or not. Also, for some types of
cancer it is extremely unlikely to have any recurrence later than a given time after
treatment, known as cure threshold, and consequently those patients with observed
time surpassing the cure threshold can be considered as cured. In this talk, a
completely nonparametric approach will be introduced to estimate the MCM when
the cure status is partially known. Our example comes from a study of COVID-19
patients hospitalized in Galicia (Spain) during the outbreak of the pandemic.

12
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A nonparametric estimation method based on the EM algorithm
for the latency

A. Lépez-Cheda®, Y. Peng®, M. A. Jécome®
ana.lopez.cheda@udc.es, yingwei.peng@queensu.ca,
maria.amalia.jacome@udc.es

@ Research group MODES, CITIC, Department of Mathematics, University
of A Coruna

b Queen’s Cancer Research Institute, Department of Public Health Sciences
and Department of Mathematics and Statistics, Queen’s University

Keywords: bootstrap, censored data, mixture cure models, survival analysis

Abstract: Nonparametric methods have attracted much attention in the last few
years for cure models. In the literature, to model the effects of covariates on the
distribution of the failure time of the susceptible individuals (latency), it is assumed
that the cure rate in the model either is a constant or depends on the same co-
variates as the latency distribution. We propose a new nonparametric estimator
for the latency distribution that relaxes the assumption. The estimation, based on
the EM algorithm, is readily available for mixture cure models. The finite sample
performance of the proposed estimator is assessed in a simulation study. Finally, the
proposed method is employed to model the effects of some covariates on the time
to bankruptcy among commercial banks insured by the Federal Deposit Insurance
Corporation.

Acknowledgements: The first author was sponsored by the BEATRIZ GALINDO
JUNIOR Spanish Grant (reference BEAGAL18/00143) from MICINN (Ministerio
de Ciencia, Innovacién y Universidades) with code BGP18/00154.
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Observational and comparative study between automatic and
manual analysis of sleep studies

Ricardo Sao Joao™", Andreia Cardoso®, Tiago Domingues®P®,

Vania Silva®, Marta Fradinho®, Laura Santos®, Amélia Feliciano
ricardo.sjoao@esg.ipsantarem.pt,andreia.neves.cardoso@hospitaldaluz.pt,
tiago.domingues@esg.ipsantarem.pt,vania.carina.silva@hospitaldaluz.pt,
marta.romao.fradinho@hospitaldaluz.pt,laura.simoes.santos@hospitaldaluz.pt,
amelia.feliciano71@gmail.com

d,e

@ Escola Superior de Gestao e Tecnologia-IPSantarém

b Centro de Estatistica e Aplicacées Universidade de Lisboa-CEAUL
¢ Hospital da Luz Setubal

4 Lustadas Cluster Clinics

¢ Trofa Saide Loures/Amadora

Keywords: automatic analysis, diagnosis, manual analysis, OSAS

Abstract: Obstructive sleep apnea syndrome (OSAS) is a sleep-disordered breath-
ing disorder. It consists of a set of symptoms and signs that result from recurrent
episodes of intermittent upper airway obstruction. It is estimated that this syndrome
is very common; however, its true prevalence is unknown, as it is underdiagnosed.
OSAS is considered a systemic disease with several associated consequences, in-
cluding cardiovascular and metabolic diseases, making it a public health problem.
Polysomnography is the sleep study of choice for the diagnosis of OSAS, but the fact
that it is a time-consuming test contributes to the underdiagnosis of this pathology.
For this reason, one can opt for the Cardiorespiratory Sleep Study which, despite
being a simpler test, allows for the diagnosis of this syndrome. The manual read-
ing of these tests is one of the aspects that most contributes to their slowness, as
well as the inter-observer variability in their reading. From a simplistic perspective,
some studies have focused on the automatic analysis of these exams. However, there
have been discrepancies between the two analyses, which can be significant in terms
of final diagnosis and consequent therapeutic orientation. The Sleep Unit of the
Hospital da Luz Setubal, based on a sample of 3297 scans performed in 2011-2019,
concluded that the automatic analysis may lead to an incorrect diagnosis of OSAS
as well as its severity, being important that the diagnosis of this pathology be based
on a manual analysis.

Acknowledgements: This work is partially financed by national funds through FCT
— Fundagéo para a Ciéncia e a Tecnologia under the project UIDB/00006/2020.

References

[1] Pevernagie, D., Gnidovec-Strazisar, B., Grote, L., Heinzer, R., McNicholas, W,
& Penzel, T. et al. On the rise and fall of the apnea-hypopnea index: A historical
review and critical appraisal. Journal Of Sleep Research, 29(4), 2020. https:
// do%. org/10. 1111/ jsr. 13066
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Caucus for Women in Statistics: a perspective from the society
and women in industry, government and academia

Tomi Mori?, Nairanjana Dasgupta”, Holly Shulman®, Cynthia Bland?, Wendy
Lou®, Vanda Lourencof

Tomi.Mori@stjude.org, dasgupta@wsu.edu, hbs1@verizon.net, cbland@rti.org,
wendy.lou@utoronto.ca, vmml@fct.unl.pt

@ Department of Biostatistics, St. Jude Children’s Research Hospital, Mem-
phis, Tennessee, US

b Department of Mathematics and Statistics, Washington State University,
Washington, Pullman, US

¢ Centers for Disease Control and Prevention (CDC), Atlanta, US

¢ RTI International, Research Triangle Park, North Carolina, US

¢ Dalla Lana School of Public Health, University of Toronto, Toronto, Canada
f Department of Mathematics and CMA, NOVA School of Science and Tech-
nology, NOVA University of Lisbon, Lisbon, Portugal

Abstract: The Caucus for Women in Statistics (CWS) is an international, pro-
fessional statistical society formed in 1971, for the education, employment and ad-
vancement of women in statistics, whose membership is open to anyone who supports
CWS’s mission and vision, from academia, industry, government and elsewhere. The
CWS vision is a world where women in the profession of statistics have equal oppor-
tunity and access to influence policies and decisions in workplaces, governments, and
communities. Its mission is to advance the careers of women statisticians through
advocacy, providing resources and learning opportunities, increasing their profes-
sional participation and visibility, and promoting and assessing research that im-
pacts women statisticians. In this session, we will give the audience a more detailed
insight of the aforementioned points in addition to three testimonies from women
statisticians from academia, government and industry as to how they see and feel
gender treatment differentiation, if any, in these three sectors.

Acknowledgements: The session organizer and speakers thank CWS for sponsoring
this thematic session.
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Infecundidade permanente e voluntaria: as pessoas sem filhos e
sem intencao de os vir a ter

Susana Clemente®, Joana Malta®, Rita Lages®
Susana.Clemente@ine.pt, Joana.MaltaQine.pt, Rita.LagesQine.pt

@ Departamento de FEstatisticas Sociais, Instituto Nacional de Estatistica /
Statistics Portugal

Abstract: Este estudo foca-se na infecundidade (childlessness) permanente e volun-
taria, caraterizada pela decisdo deliberada de uma pessoa sem filhos ndo querer ter
filhos, com base nas intengoes reprodutivas reportadas no momento da entrevista ao
Inquérito & Fecundidade (IFEC) 2019. A anélise permitiu tracar, a partir de uma
Anélise de Clusters, o perfil sociodemogréfico destas pessoas, e, pela aplicagdo de
uma Anadlise de Correspondéncias Multiplas, identificar perfis de opinides sobre a
parentalidade e respetiva conciliagio com a vida profissional, bem como conhecer
o seu desejo em ter filhos. Portugal regista dos mais baixos niveis de fecundidade
da Europa, resultado sobretudo da redugdo do nimero de filhos e do adiamento da
parentalidade. Apesar de a baixa fecundidade observada no pais ndo decorrer das
pessoas nao terem filhos, sdo raros os dados e estudos especificos sobre a infecundi-
dade permanente e voluntaria em Portugal. Dados do IFEC revelam que, em 2019,
a grande maioria das pessoas tinha ou queria ter pelo menos um filho. No entanto,
cerca de 9% nao tinham nem pretendiam ter filhos (4+1,5 p.p. face a 2013). O
estudo conclui que, sendo uma populagdo heterogénea, se evidenciam dois tipos de
infecundidade voluntaria: Resultante de uma escolha individual de nao ter filhos,
que pode variar ao longo da vida das pessoas ou ser uma decisdo tomada desde
cedo (“decisores precoces”) - infecundidade convicta; Decorrente sobretudo das cir-
cunstancias da vida, que podem incluir uma multiplicidade de fatores (inexisténcia
de parceiro, idade, motivos de saiide ou ainda situagoes sociais e econdmicas) e que
resultam em adiamentos persistentes (“decisores tardios”), que podem conduzir a
uma situagdo em que a decisdo de ter filhos pode ser mais dificil ou mesmo im-
possivel para algumas pessoas - infecundidade condicionada. Pode ainda ser uma
infecundidade voluntéria potencial ou definitiva, ji que algumas das pessoas que néo
tencionavam vir a ter filhos no momento do inquérito podem ainda vir a té-los, e
outras nunca o fardo.
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Consumption decisions and the COVID-19 pandemic:
evidence from administrative data

Miguel Godinho de Matos®, Francisco LimaP®
miguel.godinhomatos@ucp.pt, francisco.lima@ine.pt

@ Catolica Lisbon School of Business and Economics
b Statistics Portugal

Keywords: age, consumption, COVID-19, income, risk aversion

Abstract: COVID-19 is an extreme event with large, negative consequences. One
dimension of everyday life most affected by COVID-19 was individual consumption.
Individuals adjusted their consumption patterns when facing different COVID-19
case-fatality rates—decisions on what, where, and when to consume changed dra-
matically since the COVID-19 outbreak. Using a sample of the population residing
in Portugal, the study describes changes in individual consumption expenditures.
The complete econometric analysis can be found in [1] where the implications of a
model of risk-taking behavior are compared with the estimation results. The data
originates from several administrative sources that have information on individual
spending and sociodemographic characteristics. The exercise is part of Statistics
Portugal’s work on integrating administrative data sources and on the creation of
the National Data Infrastructure, showing how it can expand the scientific and sta-
tistical capabilities for analyzing the Portuguese society.

References

[1] Eichenbaum, M.S., Godinho de Matos, M., Lima, F., Rebelo, S., Trabandst,
M. How do People Respond to Small Probability Events with Large, Negative
Consequences? NBER Working Paper Series, 27988, 2020. doi:10.3386/w27988
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Contributos do INE no ensino e investigacao em estatisticas ofi-
ciais

Francisco Lima?®, Pedro Campos?®, Carlos Marcelo®

francisco.lima@ine.pt, pedro.campos@ine.pt, carlos.marcelo@ine.pt

@ Instituto Nacional de Estatistica / Statistics Portugal

Abstract: Ao longo dos anos, o INE tem procurado acompanhar os desenvolvimentos
cientificos na drea da Estatistica e nas dreas que lhe estdo associadas. Além disso,
tem sido particularmente importante continuar a formar internamente os seus téc-
nicos para que estes possam desempenhar as suas fungdes com conhecimentos mais
atualizados. Essa formacdo tem ocorrido em vérias vertentes, através de cursos
internacionais organizados no ambito do Eurostat, cursos & medida administrados
por entidades externas e cursos de formacao interna lecionados por outros colegas
com conhecimentos e experiéncia nas dreas. Num futuro préximo, o INE planeia
dar acesso a estas formagoes internas, de forma regular, a outras entidades que tém
de lidar com estatisticas oficiais. As parcerias com a academia, com projetos de
investigacao, bolsas e estdgios, também tém contribuido para o desenvolvimento de
competéncias e avangos na produgao estatistica e cientifica. Recentemente, o INE
passou a estar associado ao EMOS (European Master in Official Statistics). Este
mestrado europeu em estatisticas oficiais é uma rede de programas de mestrado,
criada para fortalecer a colaboragdo entre a academia e os produtores de estatisticas
oficiais e ajudar a desenvolver profissionais capazes de trabalhar com dados oficiais
europeus em diferentes niveis no sistema de produgao em rapida mudanga do século
XXI. Nesta apresentacao iremos desenvolver cada uma destas vertentes e apresentar
algumas ideias sobre as competéncias em ciéncia dos dados em que o INE estd a
apostar.
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Population mobility at the regional level during the COVID-19
pandemic: an analysis based on information from Facebook’s
“Data for Good” initiative

Francisco Vala®, Catia Nunes® and Miguel Godinho Matos
francisco.vala@ine.pt, catia.nunes@ine.pt, miguel.godinhomatos@ucp.pt

@ Gabinete de Estudos Territoriais, Instituto Nacional de Estatistica / Statis-
tics Portugal

b Catélica Lisbon School of Business & Economics and Carnegie Mellon Uni-
versity

Keywords: experimental statistics, COVID-19, mobility, privately-held data

Abstract: The COVID-19 pandemic and the restrictive measures implemented since
the first registered cases in the country — confinement, limitation of movement be-
tween municipalities, and mandatory teleworking — have had, over time, a heteroge-
nous impact on the levels of mobility of the population. Context and epidemiological
data are very important for understanding how COVID-19 and containment policies
affect population behaviour, firms’ performance and territorial interdependencies.
With the increasing digitalization of societies and the massive use of new technolo-
gies in day-to-day activities and social interactions, several private entities produce
large volumes of fine-grained individual behavioural data daily. These data support
new digital business models and can serve as a relevant source of information of pub-
lic interest ([3]), for example, to enable statistical authorities to capture and monitor
new and unexpected social, economic, or environmental phenomena. Therefore, sta-
tistical offices have been looking into the potential of this type of data for official
statistics ([1]; [2]; [4]). In this paper, we use an example of such data sources. We
use Facebook’s "Data for Good” initiative (e.g., [7]) and its indicator of the fraction
of the population ”staying put.” to describe mobility patterns in Portugal during
the different stages of the COVID-19 pandemic. These analyses were initially made
public in Statistics Portugal’s experimental statistics website (StatsLab) ([5], [6]).
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Abstract: We will present a practical and introductory session to the bpstat. bpstat
is a Stata package, developed by BPLIM - Banco de Portugal Microdata Research
Laboratory, that allows users to import over 210000 statistical series from Banco de
Portugal BPstat Database - an online statistical dissemination website that provides
a large volume of statistical data and information. The package also contains some
tools to help users search for series of interest and collect their metadata.
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Abstract: In this talk, the use of Bank of Portugal databases is illustrated with
two works. In the first work, titled “On the measurement of Portuguese firms’ fixed
operating costs”, central balance sheet data is used to estimate fixed operating costs
at the firm level using a high dimensional fixed effects regression model. This is
an article that contributes to the corporate finance literature in operating leverage.
Following the last two years lock-downs, this is a topic that became particularly
relevant also for policy makers. The second work, titled “Sectoral concentration
risk in Portuguese banks’ loan exposures to non-financial corporations”; implements
a simulation-based multi-factor model to estimate the loss distribution associated
with loans to non-financial firms of Portuguese banks. This was done using central
credit responsibility information and a logit-based credit risk model estimated using
mainly central balance sheet information. This work explores the role of sector
concentration in the likelihood and severity of extreme loss events.
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Abstract: The Banco de Portugal Microdata Research Laboratory (BPLIM) started
its activity in 2016 and it is located in the Porto branch of Banco de Portugal. It
is an autonomous unit within the Economics and Research Department, with the
core mission of supporting the production of research projects and studies about the
Portuguese economy.

Through BPLIM, both internal and external researchers gain access to well docu-
mented and anonymized micro data sets customized to their particular needs. Since
BPLIM allows remote access to the data it hopes to attract the attention of both
national and international researchers.

So far, nearly 200 projects have been opened, a large part of which are still active.
Thus, BPLIM has actively contributed to scientific research.
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Abstract: The Portuguese Central Credit Register (CCR) is an information system
managed by the Statistics Department of Banco de Portugal, which contains gran-
ular data on credit and credit risk, on a contract-by-contract basis. The main goal
of the CCR is to provide information to the credit institutions to assist them in
their credit risk assessment of their clients or potential clients. Based on CCR data,
Banco de Portugal provides a service to the general population by making available
the credit report of each individual or firm, which contains the full picture of the
respective indebtedness vis-a-vis the resident financial system.

Additionally, according to CCR’s legal framework, CCR data be used internally
by Banco de Portugal to various purposes, namely, for prudential and conduct su-
pervision of credit institutions, monetary policy, financial stability, compilation of
statistics and economic research. Given these multi-purpose uses, credit attributes
and other variables related to the classification of entities were defined in order to
be meaningful for economic analysis and to be useful for all CCR purposes. Being
a system with granular data, CCR allows moving beyond aggregates and compiling
comprehensive and detailed statistics on credit without having to ask for more data
to reporting institutions.

The richness of the CCR is leveraged by its integration with other granular datasets
managed by Banco de Portugal like the Central Balance Sheet Database (CBSD)
and the business register database for the accurate classification of entities. More-
over, the system implemented in 2018 introduced a new level of possibilities in terms
of analysis and research given the new attributes related to each contract, protection
or entity (and the relation between them) that started to be available in the CCR.
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Abstract: Standard spatial cluster detection methods used in public health surveil-
lance assign each disease case a single location (e.g., patients’ home address), ag-
gregate locations to small areas, and monitor the number of cases in each area over
time. However, this approach lacks the accuracy and specificity to deal with infec-
tious disease outbreaks where human mobility plays a key role. Here, we use social
media data to capture the individuals’ mobility. We propose two new spatial scan
methods (the unconditional and conditional spatial logistic models) which search
for spatial clusters of increased infection risk in mobility patterns by maximizing a
generalized log-likelihood ratio statistic over subsets of the data.

The methods correctly account for the multiple, varying number of spatial loca-
tions observed per individual, either by non-parametric estimation of the odds of
being a case or by matching case and control individuals with similar numbers of
observed locations. By applying our methods to synthetic and real-world scenarios,
we demonstrate robust performance on detecting spatial clusters of infection risk
from mobility data, outperforming competing baselines.
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Abstract: Non-Gaussian outcomes are often modeled using members of the exponen-
tial family. The Poisson model for count data falls within this tradition. The family
in general, and the Poisson model in particular, are at the same time convenient
since mathematically elegant, but in need of extension. Two of the main rationales
for existing extensions are (1) the occurrence of overdispersion, in the sense that the
variability in the data is not adequately captured by the model’s prescribed mean-
variance link, and (2) the accommodation of data hierarchies owing to, for exam-
ple, repeatedly measuring the outcome on the same subject, recording information
from various members of the same family, etc. There is a variety of overdispersion
models for count data, such as, for example, the negative-binomial model. Hier-
archies are often accommodated through the inclusion of subject-specific, random
effects. Though not always, one conventionally assumes such random effects to be
normally distributed. While both of these issues may occur simultaneously, models
accommodating them at once are less than common. Here we propose a model,
accommodating overdispersion and clustering through two separate sets of random
effects, of gamma and normal type, respectively. The model extends both classical
overdispersion models for count data, as well as the generalized linear mixed model.
Apart from model formulation, we briefly discuss several estimation options, and
then settle for maximum likelihood estimation with both fully analytic integration
as well as hybrid between analytic and numerical integration. The methodology is
applied to data from a study in epileptic seizures.
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Abstract: A cafeicultura é uma atividade agricola de grande importéancia, visto que
o café é um dos produtos mais comercializados no mundo. Diante dessa importancia,
programas de melhoramento genético tém buscado novas estratégias para obtencao
de gendtipos mais produtivos, resistentes e adaptados. Uma técnica ainda pouco uti-
lizada em estudos de Associacdo Gendémica (GWAS) é a Regressao Quantilica (RQ).
Essa abordagem permite identificar variages genéticas que podem estar associadas
com caracteristicas fenotipicas de interesse ao longo de toda sua distribuicao de
probabilidade, diferentemente dos métodos tradicionais baseados em média. Neste
sentido, o objetivo deste estudo foi utilizar a RQ para identificar associagoes signi-
ficativas ao longo de diferentes quantis para a caracteristica fenolégica incidéncia da
ferrugem de Coffea Canephora. Foram utilizados 165 gendtipos genotipados para
17.885 marcadores do tipo SNP. Esses dados sdo provenientes da Empresa Brasileira
de Pesquisa Agropecudria e da Empresa de Pesquisa Agropecudria de Minas Gerais
em colaboragdo com a Universidade Federal de Vigosa. Os efeitos dos marcadores
foram estimados por meio da RQ nos quantis 0.2, 0.5 e 0.8. A significancia dos
efeitos foi avaliada utilizando o teste t, considerando um nivel de significancia de 5%
corrigido para multiplos testes pela taxa de falsas descobertas. O modelo ajustado
para o quantil 0.2 apresentou um alto poder detecgao, com 97 marcadores significa-
tivos e, para os quantis 0.5 e 0.8 foram encontrados 4 e 13 marcadores significativos,
respectivamente. Esses resultados indicam que a RQ em quantis inferiores acarreta
um aumento no nimero de marcadores significativos detectados.

Acknowledgements: O presente trabalho foi realizado com o apoio da Coordenagao
de Aperfeigopamento de Pessoal de Nivel Superior - Brasil (CAPES) - e do Conselho
Nacional de Desenvolvimento Cientifico e Tecnoldgico - CNPq.
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Abstract: Complex traits like yield are those in which phenotypic variation can be
modelled as a linear function of a set of quantitative trait loci (QTLs) with environ-
ment dependency. This environment dependency can be observed at a phenotypic
level as genotype-by-environment interaction (GEI) for yield itself and at an under-
lying genetic level as QTL-by-environment interaction (QEI). We show how GEI in
yield may follow from pleiotropic QTLs for yield components that themselves are not
environment dependent. We generated synthetic yield data via a crop growth model
and analysed these data by common statistical models for GEI and QEI. QTLs for
yield were pleiotropic with those for yield components. Such pleiotropy offers a path
for improvement of yield under GEI. As model system, we used sweet pepper (Cap-
sicum annuum L.) and developed an eco-physiological model for yield with seven
genotype specific inputs or yield components. Synthetic yields were simulated for
a back cross population of 500 lines across a factorial combination of four major
environmental drivers. The yield components were given a simple QTL basis and
produced credible amounts and patterns of GEI for yield. The QEI for yield could
be interpreted from the expression of QTLs for yield components and the interac-
tion of these components with the environmental drivers. We see the generation of
synthetic yield data via crop growth models followed by an analysis with statistical
models for GEI and QEI to quantify the contribution of yield components to GEI as
a helpful step in the development of yield prediction models for complex traits across
environments that can also serve as a basis for decisions on selection strategies of
complex traits. Joint work with Ep Heuvelink (Wageningen University & Research,
The Netherlands), Leo F.M. Marcelis (Wageningen University & Research, The
Netherlands),, Scott C. Chapman (CSIRO Agriculture and Food, Queensland Bio-
science Precinct, Australia; The University of Queensland, Australia), and Fred A.
Van Eeuwijk (Wageningen University & Research, The Netherlands).
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Abstract: Climate change is expected to influence cooling and heating energy de-
mand of residential buildings and affect overall thermal comfort. Towards this end,
the heating degree-day (HDD), the cooling degree-day (CDD) were computed from
an ensemble of 7 high-resolution bias-corrected simulations attained from EURO-
CORDEX under RCP4.5 and RCP8.5. These three indicators were analyzed for
1971-2000 (from E-OBS) and 2011-2040 and 2041-2070, under both RCPs. Evalua-
tion of the Geostatistical methods using RMSE and ME showed that the estimation
of HDD, CDD by OK, was the most accurate by comparison with OCK and IDW for
all time periods and under both RCPs. The statistically significant (SS) anomalies
were assessed by the Mann-Whitney-Wilcoxon test (MWW) and the SS trends by
using the rank-based non-parametric Spearman’s rho (SR) statistical test both at
a 5% significance level. Results show that the overall spatial distribution of HDD
trends for the 3 time-periods points out an increase of energy demand to heat in-
ternal environments in Portugal’s northern-eastern regions, most significant under
RCP8.5. It is projected an increase of CDD values for both scenarios; however, SS
linear trends were only found for 2041-2070 under RCP4.5. The need for cooling
is almost negligible for the remaining periods, though linear trend values are still
considerably higher for 2041-2070 under RCP8.5. By the end of 2070, higher am-
plitudes for all indicators are depicted for southern Algarve and Alentejo regions,
mainly under RCP8.5. For 2041-2070 the Centre and Alentejo (North and Centre)
regions present major positive differences for HDD(CDD) under RCP4.5(RCP8.5),
within the 5 NUTS II regions predicting higher heating(cooling) requirements for
some locations. Therefore, to ensure thermal comfort, reduce energy consumption,
and greenhouse gas emissions, new policies are needed.

Acknowledgements: This work was supported by National Funds by FCT - Por-
tuguese Foundation for Science and Technology, under the project UIDB/04033/2020.
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Abstract: The Brazilian Association of Electric Energy Distributors and the Na-
tional Quality Foundation (FNQ), among others, supported Brazilian electric en-
ergy distributors that, as of 2006, use the Management Excellence Model (MEG) as
an organizational diagnosis tool. MEG, according to FNQ, is a world-class business
management system. In line with the main recognized international systems, the
model is the result of the experience, knowledge and research of several national
and international organizations and specialists. The latest version of the MEG was
launched in October 2016 and is the FNQ’s reference for the fulfillment of its mis-
sion: to encourage and support Brazilian organizations in the development of their
management so that it becomes sustainable, cooperative and contributes to the gen-
eration of value for society. It is therefore important to assess the impact of the use
of the MEG reference model by Brazilian electricity distributors and its effects on
the operational indicators of continuity of supply DEC (Equivalent Outage Dura-
tion per Consumer Unit) and FEC (Equivalent Outage Frequency per Consumer
Unit); compliance with DEC and FEC regulatory limits, in addition to customer
satisfaction results, measured by the TASC.
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Abstract: Water has been recognized, in the last decades, as an essential resource
for guaranteeing economic development and maintaining living standards [1]. Water
companies’ awareness for the responsible use of water has gained importance, with
climate changes emphasizing this need. Controlling domestic water usage can help
to reduce water consumption and protect the environment. In this context, water
utilities feel the need to improve and develop mechanisms for predictive water plan-
ning based on data analysis. This study proposes a strategy that detects abnormal
water consumption patterns, namely significant increases or decreases. An abrupt
decrease can be related to apparent water losses, which could result in financial
losses for the company. Detecting an anomalous increase will allow companies to
take measures such as alert their consumers from a perspective of environmental
sustainability. Thus, promoting sustainable consumption behaviors. The basis of
the approach is a combination of methods to analyze billed water consumption time
series. In the first step, the time series is decomposed using Seasonal-Trend decom-
position based on Loess [2]. Next, breakpoint analysis is performed on the seasonally
adjusted time series. The search for decreasing or increasing changes in the periods
between breakpoints through the Mann-Kendall [3] test and Sen’s [4] slope estima-
tor, and an indicator for this change is presented. The strategy is applied to data
on billed water consumption from the Algarve, Portugal.
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Abstract: A produgdo de energia a partir de fontes renovaveis tem um papel prepon-
derante no desenvolvimento e implementacao de politicas sustentaveis de energia e
de ambiente. No entanto, a exploragao de fontes renovaveis, nomeadamente a edlica,
apresenta alguns desafios; além do caracter de intermiténcia que este tipo de geragao
de energia apresenta, ha ainda que ter em conta o retorno financeiro deste tipo de
investimentos. A monitorizacdo dos parques edlicos é feita através de sistemas de
supervisao e aquisi¢do de dados (SCADA — supervisory control and data acquisi-
tion). Existem sensores em vdrios componentes das turbinas edlicas, que recolhem
diferentes varidveis de interesse, com o objetivo de monitorizar a producéo elétrica,
mas também de avaliar o estado de condig¢ao dos diversos componentes constituintes
destas complexas estruturas.

A base para este trabalho foi a implementacao de relatérios automaéticos que inte-
grem toda a informacéo recolhida pelo sistema SCADA. Estes relatérios permitem,
ndo s6 uma leitura rdpida do estado individual de cada turbina, mas também uma
identificacdo de possiveis interagbes entre turbinas. O tratamento estatistico dos
dados ja permitiu perceber diferencas no vento que, num mesmo instante, chega
a cada uma das turbinas[l]. No decorrer deste trabalho surgiram alguns desafios
relacionados com a qualidade dos dados (valores nao admissiveis, dados omissos,
erros sistemadticos, intervengdes humanas, etc.). Nesta comunicagao apresenta-se
um resumo do processo de tratamento e andlise dos dados, focando a importancia
da multidisciplinaridade da equipa e das ferramentas de andlise resultantes deste
trabalho.

Acknowledgements: Este trabalho foi realizado no ambito dos projectos Modelos
de diagndstico para manutenc¢ao em parques edlicos (MoDMaPE1l e MoDMaPE2,
IDI&CA-IPL, 2019/2021).
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FENStatS accreditation of statisticians: Why and how?

Magnus Pettersson®

¢ FENStatS accreditation committee

Abstract: In this talk we will present the motivation for the accreditation system for
statisticians that FENStatS launched one year ago. This gives an opportunity, espe-
cially for applied statisticians, to summarize their credentials and will also promote
quality in statistical work.
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Abstract: Cystic fibrosis (CF) is an inherited disease primarily affecting the lungs
and gastrointestinal tract. It is of clinical interest to simultaneously investigate the
association between the risk of recurrent acute respiratory events, lung function
decline, the evolution of a patient’s growth and nutritional status, and the risk of
lung transplant or death using all the available U.S. CF Foundation (CFF) patient
registry data. We intend to explore different forms of association between the longi-
tudinal markers and the events of interest. We propose a joint modeling framework
accommodating multiple longitudinal markers, a recurrent event process, and a ter-
minal event. The terminal outcome considers informative censoring due to lung
transplantation or death from respiratory failure. Novel elements of our approach,
compared to previously proposed joint models for recurrent events, are: (i) allowance
for multiple longitudinal markers with different distributions, (ii) specifying various
functional forms to link these markers with the risk of a recurrent event and the risk
of the terminating event, and (iii) accommodation of discontinuous intervals of risk,
with the time being definable in terms of the gap or calendar timescale. Full MCMC
algorithm implementation in C++ enables model fit in a timely fashion, despite its
complexity. The developed model will be available in the R statistical package JM-
bayes2. The proposed multivariate joint model allows making more efficient use of
all the available CFF registry data. It thereby brings new insights into CF disease
progression and contributes to monitoring and treatment strategies.
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Abstract: Familial hypercholesterolemia (FH) is an inherited disorder of lipid meta-
bolism. When developing a classification model applied to FH diagnosis, misclassi-
fication costs should be accounted for. The main purpose of the current work was
to set a cost-sensitive framework for the diagnosis of FH. Using a sample of 408
subjects at paediatric age (2-17y), a logistic regression (LR) model was trained us-
ing several biological and biochemical variables. In a first step, it was observed how
the model behaved when increasing the importance of FH positive class, by a ratio
of up to 5:1. Three different strategies were adopted for this purpose, resampling
according to Synthetic minority Oversampling Technique (SMOTE), weighting and
thresholding [1]. Performance measures included the area under the ROC curve,
and several operating characteristics (OC), and were also compared with the values
obtained with clinical diagnosis criteria. Secondly, an optimum model was defined
for each of these methods, by calculating the minimum expected cost (MEC), adopt-
ing different scenarios for the cost matrix. All methods revealed similar behaviour
for OC with the increase of FH positive class importance, with steeper changes in
the first few proposed values. The required rate of increase to obtain the MEC was
proportional to the ratio between costs attributed to False Positive (FP) and False
Negative (FN) observations. The LR parameters could be adjusted to outperform
clinical criteria in every cost matrix scenario. Results from this study suggest sig-
nificant cost reduction can be achieved by the referred methods, in comparison with
standard clinical diagnosis procedures.

Acknowledgements: Research supported by the programme Norte2020 (operagéo
NORTE-08-5369-FSE-000018) and by FCT projects UID/MAT/00006/2020 and
PTDC/SAU-SER/29180/2017.
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Risk model with dependent frequency and severity, premium
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Abstract: A common assumption made in classical risk theory with application in
insurance modelling is that the “claim counts” and the “claim severity” are inde-
pendent. It may not be the case in many situations. In recent times there have
been authors working with models allowing some sort of dependence, these are good
examples with application in motor insurance. They use different methods to cap-
ture dependence, eg. copulae, GLM and or even no particular hypothesis on the
dependency structure.

In our case, by using real data from two different, but related, branches on housing
and liability insurance from an anonymous insurer, we work numerical illustrations.
We consider dependence between claim counts and severity of claims, as well as
among individual claims in order to estimate subsequent premiums and correspond-
ing ruin probabilities.

We work formulae and numerical results for both ruin probabilities and adjusted
premiums in some sort of models. We start from studying two separate compound
Poisson models and study existence of dependence, then its size using appropri-
ate methods, either copulae, regression or mixing Poisson parametrization. Our
database bring some challenges other than the automobile ones.

Acknowledgements: Authors were partially supported by the Project CEMAPRE/REM
- UIDB/05069/2020 - financed by FCT/MCTES through national funds.
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Abstract: Capture-recapture studies have been widely used to monitor and quantify
animal populations and species richness. The most basic and conceptual framework
for capture-recapture models is based on a simple rule of three to intuitively de-
rived the well-known Lincoln-Petersen estimator. The theoretical properties of this
estimator date back to the work of Chapman, Bailey and others in 1950s, following
various distributional assumptions for the number of recaptures. A common prob-
lem with its performance is related to low number of recaptures, leading to small
sample biases and very low precision. In this work, we study its distributional prop-
erties based on results about the minimum of some discrete random variables. We
will also highlight the importance of this estimator due to its wide range of applica-
tions and the use of mathematical statistics and extreme value theory to study the
distributional properties.

Acknowledgements: This research has been partially supported by the Fundagao
Calouste Gulbenkian under the program Estdgios Cientificos Avangados em Matema-
tica para docentes e investigadores dos PALOP, and for the Centro de Investigagao
em Matemdtica e Aplicagoes (CIMA), through the Project UIDB/04674/2020 of
FCT-Fundagao para a Ciéncia e a Tecnologia, Portugal.
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Abstract: Most Portuguese undergraduate programs in the Engineering, Sciences
and Social Sciences include, at least, one course that addresses basic statistics tech-
niques [1]. At the University of Aveiro one of such courses, named Statistical Tech-
niques, is offered to first year Economics students and second year Industrial Engi-
neering and Management students. This leads to an average total number of students
attending the course of 165 (last five years). In the academic year of 2019,/2020,
when confinement was imposed due to the Covid-19 pandemic, it was necessary
to change, in the period of a week, the teaching and learning system from a more
traditional in person situation to a completely online version. It was necessary to
resort to technology such as Zoom, for the online classes, and Moodle [2], for online
assessment. The adaption to this new way of teaching and learning was abrupt
and required the rethinking of the course and of its evaluation method. The teach-
ing methodologies were adjusted and by changing the assessment so as to include
teamwork it was possible to enhance students’ engagement in the course, as well
as promote autonomous learning. The purpose of this work is to show the main
challenges faced when trying to offer students a successful learning experience in a
very different context and within a very short timeframe. It will also be presented
an analysis of the outcomes of the course, particularly students’ grades, in order to
better understand the impact of the changes.

Acknowledgements: This research was supported by the Portuguese National Fund-
ing Agency for Science, Research and Technology (FCT), within the Center for
Research and Development in Mathematics and Applications (CIDMA), project
UIDB/04106/2020.
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Abstract: Hurdle models are mixed models that can deal with excess of zeroes by
considering two separate components, namely, a binary process and a truncated dis-
crete distribution. They are particularly adequate for modelling counting processes
when the occurrence of zero observations do not depend on the main generating
process of the strictly positive counting. It is often the case when counting low-
probability incidents, some Health Econometrics statistics or extreme values events
per unity of time. The present study aims to compare robust estimators for the hur-
dle model when the positive component is modelled by a truncated Poisson regres-
sion. There are different proposals considered in the literature whose performance
is investigated through a simulation study.

Acknowledgements: Research partially supported by National Funds through FCT —
Fundagéao para a Ciéncia e a Tecnologia, projects UID/Multi/04621/2019 (CEMAT/
IST-ID/ULisboa) and UIDB/04106/2020 (CIDMA /University of Aveiro).
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Abstract: Com os avangos nos tratamentos médicos, é esperado um aumento na
expectativa de vida dos pacientes submetidos a novos tratamentos. Diante dessa
nova realidade, o campo da estatistica tem buscado apresentar modelos cada vez
mais flexiveis para explicar melhor esses resultados. A metodologia proposta neste
trabalho é fundamentada em dados de sobrevivéncia inflacionados de zero para lidar
com situagoes nas quais existem uma fragdo de curados e uma grande proporc¢do de
zeros. Nossa abordagem nos permite acomodar trés tipos de ocorréncias: pacientes
com tempo de sobrevida zero (ocorréncia antes e/ou inicio do estudo); individuos
que sao suscetiveis e os nao suscetiveis ao evento de interesse. Ilustramos a relevan-
cia pratica do modelo através de um estudo com mulheres gravidas diagnosticadas
com diabetes mellitus gestacional (DMG) antes das 24 semanas de gestagdo durante
o pré-natal no Hospital das Clinicas da Universidade de Sao Paulo, Brasil. Consid-
eramos a abordagem Bayesiana para estimagao dos parametros do modelo proposto,
por meio do algoritmo No-U-Turn Sampler (NUTS) usando a linguagem Stan em
R. Os resultados mostram que o modelo proposto foi capaz de explicar ou prever
o tempo de sobrevivéncia, bem como a fracao de curados e a proporgao de falhas zero.

Acknowledgements: A Coordenagao de Aperfeicoamento de Pessoal de Nivel Supe-
rior (CAPES) e ao Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico
(CNPq) pelo suporte financeiro.
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Abstract: We propose a Bayesian nonparametric approach for modeling a scalar
output conditioned on a functional input. We use this approach to model the pro-
duction index growth of a country conditioned on its yield curve. To fully grasp the
effect of a shift in the shape of a yield curve on the production index growth we
develop a new functional parameter called GYM (growth—yield map) which maps
economic growth reaction to different shapes of yield curves. The application of
the proposed methods to real data reveals some interesting insights on how growth
patterns of different European economies relate with different shapes of yield curves.
Beyond uncovering the folk wisdom from Finance, that inverted yields are related
with periods of lower growth, the proposed methods allows us to assess how the
strength of that link changes over for different economies, as well as how much the
intercept and slope of yields plays a role.

52



BOOK OF ABSTRACTS of SPE 2021

Using GAMs to understand a 30-year fish species Portuguese
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Abstract: Coastal transition ecosystems like estuaries and lagoons are amongst the
most productive aquatic ecosystems on the planet, recognized worldwide as a fun-
damental component of coastal areas in terms of biological relevance and anthro-
pogenic use. Estuaries along the Portuguese coast differ in their geomorphological
and hydrological characteristics. These systems play an important role in terms
of nursery areas for economically important fish species. Although several authors
have observed high specific variability in inter-estuarine fish communities along the
Portuguese coast, few studies exploit the knowledge about factors that influence
it. Most studies involving Portuguese estuarine fish communities focus on a single
estuary and, when several are addressed, only a single factor is used to assess the
specific variability of the communities. CoastNet is a research infrastructure whose
main objective is to deepen knowledge about the functioning of national coastal
ecosystems, through a remote monitoring system. In addition to autonomously col-
lecting biological and environmental data, it includes historical datasets that allow
to understand whether ecological functions performed by Portuguese estuaries have
been altered in the last 30 years. The present work aims to demonstrate major
challenges associated with scattered historical datasets using generalized additive
models (GAMs) to analyse the ecological role played by the main Portuguese estu-
aries for fish species. We describe how fish species richness in Portuguese estuaries
changes at different spatial and temporal scales, being influenced by abiotic factors
like temperature and salinity. We discuss the difficulty in making inferences in long
term datasets unbalanced over space and time.

Acknowledgements: TAM thanks partial support by CEAUL (funded by FCT - Fun-
dag@o para a Ciéncia e a Tecnologia, Portugal, through the project UIDB/00006/2020);
LC and SF fully and partially supported, respectively, by COASTNET
(PINFRA/22128/2016), in the framework of the National Roadmap of Research
Infrastructures of strategic relevance.
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Abstract: Regression on deterministic models is not appropriate to study individ-
ual growth of animals in randomly fluctuating environments. So, we use stochastic
versions of the classical deterministic models, in the form of a general stochastic dif-
ferential equation model. The aim is helping farmers to optimize the profit obtained
by raising and selling an animal.

We have previously considered the case of a simple profit structure ([1]) with a con-
stant price per kg paid to the farmers and raising costs that have a fixed component
and a variable component (for costs like handling and feeding) proportional to the
time the animal is being raised. We now generalize the results to the more chal-
lenging and realistic market situation where the price per kg paid to the farmers
depends on the animal’s age and weight category and to the case where the feeding
cost component per unit time is proportional to the animal’s weight. We obtain the
profit probability distribution, its first two moments and other quantities of inter-
est, which are required to determine the optimal selling age, i.e. the selling age that
maximizes the expected profit. We also consider the particular case where one lacks
information on the cost of the feeding component per unit time and unit weight of
the animal, where we use an average feeding cost of an animal per unit time.

Acknowledgements: The Centro de Investigagdo em Matemadtica e Aplicagoes is
supported by the Fundacao para a Ciéncia e a Tecnologia, project UID/04674,/2020.
This work was developed within the Operational Group PDR2020-1.0.1-FEADER-
031130 - Go BovMais - Productivity improvement in the system of bovine raising
for meat, funded by PDR 2020.
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Abstract: Chronic obstructive pulmonary disease (COPD) is common and progres-
sive. One of its major impacts on daily life is decreased functional status which
can be assessed by the one-minute sit-to-stand test (1minSTS). The 2020 imposed
lockdown due to the recent pandemic (COVID 19) is likely to have influenced the
functional status of this population but this is still unknown. Few feature selection
algorithms are available for longitudinal data. We aimed to compare different fea-
ture selection methods and describe the effect of the COVID-19 lockdown on the
1minSTS behaviour in people with COPD. Data from 59 people with COPD were
collected at baseline (B), 34 of whom belonging to the no-lockdown group. lmin-
STS was repeated after one (A1) and five months (A5), which corresponded to the
assessments prior and after the lockdown in the lockdown group. Fixed-effects were
included in different linear mixed-effects models (LMMs) according to the impor-
tance given by Random Forests, Boruta, Extreme Gradient Boosting, automatic
backward elimination and L1l-penalized estimation algorithms. The LMM with the
lowest Akaike’s information criterion (AIC) was chosen. The LMM obtained by au-
tomatic backward elimination achieved the lowest AIC (919.7) and was followed by
the one using L1-penalized estimation algorithm (923.5) although this one produced
a higher conditional R-squared. Boruta algorithm returned the highest AIC (964.2).
Difference between B and A1 number of repetitions in 1minSTS was statistically sig-
nificant in both COVID-19 groups. No difference was found between Al and A5 in
either group suggesting that the lockdown had no effect in the 1minSTS behaviour.

Acknowledgements: This work was partially supported by the Center for Research
and Development in Mathematics and Applications (CIDMA, University of Aveiro)
through the Portuguese Foundation for Science and Technology (FCT — Fundagao o
para a Ciéncia e a Tecnologia), references UIDB/04106/2020 and UIDP/04106/2020
and by FCT (PTDC/DTP-PIC/2284/2014, PTDC/SAU-SER/28806/2017), under
projects UIDB/04501/2020 and UIDB/04106/2020.
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Abstract: In statistics of extremes, the estimation of the extreme value index
(EVI) is an important and central topic of research. In this work we consider the
probability weighted moment estimator of the EVI, based on the largest observations
of a Pareto type model. Due to the specificity of the properties of the estimator, a
direct estimation of the threshold is not straightforward. In this work we provide
and study an adaptive choice of the number of order statistics to be used in the
estimation. We also apply the introduced methodology to a data set in the field of
insurance.
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Abstract: The COVID-19 public health emergency was declared a pandemic on
March 11th 2020 by the World Health Organisation. It was nine days prior to this
date that Portugal saw its first confirmed case. In order to curb the exponential
growth of cases, the Portuguese government opted to implement non-pharmaceutical
interventions (NPIs), such as the closure of schools on March 16th 2020 and general
lockdown on March 22nd 2020. Vaccination strategies begun in late December 2020.
The objective of this study is to develop an age-structured SEIR deterministic model
to measure the impact of NPIs and vaccination strategies on disease spread. We
used Portuguese data on the number of individuals in intensive care units (ICU) to
calibrate the model. Other model parameters were obtained in COVID-19 literature
and estimated from Portuguese case data. The vaccination simulations considered
take into account seroprevalence data, current estimates of vaccine effectiveness and
coverage by age-group. We estimate that changes in transmission coincided with
either the implementation or lifting of NPIs and also predicted that the January
15th 2021 general lockdown needed to last at least two months in order to reduce the
numbers of ICU cases to sustainable values. Vaccination scenarios present possible
trajectories of the future number of hospitalisations, given certain assumptions.
Early results show that NPIs should not be fully phased-out and instead be combined
with vaccination strategies to keep transmission low. The results obtained help to
inform public health policies to mitigate the burden of COVID-19 in Portugal.
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Abstract: The use of dissimilarity measures between time series is critical in several
data analysis tasks which range from simple querying to classification, clustering
and anomaly detection. Recently [1], we proposed a new dissimilarity measure, a
convex combination of four (normalized) distance measures which offer complemen-
tary perspectives on the differences between two time series: the Euclidean distance
which captures differences in scale; a Pearson correlation based measure that takes
into account linear increasing and decreasing trends over time; a Periodogram based
measure that expresses the dissimilarities between frequencies or cyclical compo-
nents of the series; and a distance between estimated autocorrelation structures,
comparing the series in terms of their dependence on past observations. We conduct
an experimental analysis, to evaluate the comparative performance of this combined
distance measure, resorting to the UCR Time-Series Archive that includes time se-
ries data sets from a wide variety of application domains. We follow a methodology
suggested in previous studies [2] that were conducted to compare several dissimi-
larity measures and their variants: we use one nearest neighbor (INN) classifier on
labelled data to evaluate the efficacy of the distance measures. In fact, since the
distance measure used is critical to 1NN accuracy, this indicator directly reflects
the effectiveness of the dissimilarity measure used. We conclude that the proposed
combined measure is competitive in several settings. Finally, we suggest further
research taking into account normalization methods.
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Abstract: Nos tltimos anos temos ouvido falar de cheias, inundagdes, aluimentos de
terras, assim como aumento dos niveis de erosao costeira. Isso é particularmente
verdadeiro para Portugal; em 2008, a distribuigdo da populacao residente nas regices
costeiras em comparagao com a populagdo nacional era de 83% e 60%, respetiva-
mente [2]. O aumento do nivel do mar é causado principalmente por dois fatores
associados ao aquecimento global: a dgua adicionada pelo derreter dos calotes po-
lares e a expansdo da dgua do mar & medida que esta aquece [1]. Este trabalho
aborda a mudanca do nivel do mar a partir de dados de marégrafos ao longo da
costa portuguesa. As longas séries de dados permitiram apurar que o nivel médio
do mar estd a aumentar, por exemplo, em Sines, o incremento foi de 77 milimetros
em 23 anos de anélise, o que corresponde a uma tendéncia de 4.67 £ 0.71 mm/ano
[4]. A tendéncia de subida do nivel médio foi deduzida através da regressao linear e
o resultado foi ainda comparado com o obtido através do modelo de redes neuronais
autorregressivas. Foram ainda calculados os niveis médios mensais caracteristicos, e
verificada a existéncia de sazonalidade ao longo do ano. Observaram-se acentuadas
variagOes anuais e semi-anuais do nivel médio do mar devido a variaces da pressao
atmosférica, da densidade da dgua e da circulagdo ocednica. Em sintese, durante os
meses de verao tendem a predominar as variacoes da densidade da dgua e nos meses
de inverno as variagdes de origem meteorolégica [3].
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Abstract: In an era of data abundance, of a complex nature, it is of utmost im-
portance to extract, from the data, useful and valuable knowledge for solving real
problems. In the literature, there are several proposals of variable selection methods,
however, selecting relevant and non-redundant variables continues to be a challeng-
ing issue. Variable selection problems arise in a variety of applications, reflecting
their importance. Here we considered classifier-independent, filter methods, which
separate the classification and variable selection procedures. The methods use al-
ternative ranking criteria balancing relevance, redundancy, and irrelevance of the
candidate input variables to the classification problems [2]. In this work, we con-
sider mutual information, which captures linear and non-linear association between
variables as an indicator of variable relevance and redundancy for the classification
problem. In the vast majority of real problems the distribution of the population
from where the data was collected is unknown. Therefore, the estimation of the en-
tropy, differential entropy and consequently mutual information cannot be addressed
as a parametric problem. To overcome this, we have focused our study on a widely
used family of non-parametric estimators based on the idea of the discretization of
continuous random variables [1]. In this work, we used tested and public datasets to
compare feature selection methods based on estimation of the mutual information
by considering or not a correction factor in the discretization process.
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Abstract: A demora no diagnéstico da tuberculose é um importante problema de
saide publica, dado que um tempo longo até ao diagndstico resulta num aumento
de transmissibilidade da infecdo na comunidade e pode levar a um aumento da se-
veridade da doenga. Este trabalho tem como objetivo principal a identificagdo dos
fatores que tém influéncia no tempo desde o inicio dos sintomas até ao diagnéstico.
No entanto, a existéncia de dados omissos é uma situagao frequente em estudos na
area da saude; a data de inicio de sintomas é muitas vezes desconhecida, sendo ha-
bitualmente excluidos da andlise estatistica os individuos para os quais tal acontece.
Para evitar esta perda de informagao, procedemos a imputagdo dos valores omissos
do tempo até ao dignéstico através do método de imputagdo multipla - Predictive
Mean Matching ([1,2]), considerando que os dados sdo omissos ao acaso (MAR).
Neste trabalho, os dados analisados sdo provenientes da base de dados do Sistema
de Vigilancia da Tuberculose (SVIG-TB) e correspondem aos pacientes diagnostica-
dos entre 1 de janeiro de 2008 e 31 de dezembro de 2017. Além da data de inicio de
sintomas (13,9% de valores omissos) e data de diagnéstico, os dados contém infor-
magcao sobre caracteristicas clinicas e sociodemogréficas dos individuos. Observou-se
um aumento da mediana do tempo entre o inicio dos sintomas e o diagnéstico de
59 dias em 2008 para 71 dias em 2017. A identificacido dos fatores de risco para a
demora no diagnédstico é feita recorrendo ao modelo de regressao de Cox.
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Abstract: Coral reefs provide an important ecosystem for life underwater. Their
conservation and protection of the coastal areas can be useful to develop treatments
for many diseases. In this work, we developed an approach to modeling the benthic
coral-reef dynamics for the data of the Abrolhos bank. The Abrolhos reefs, off the
coast of Southern Bahia, Brazil, are the largest and the richest reef complexes of
the Southwestern Atlantic. The reef structures are under severe stress from climate
and anthropogenic stressors and the unequivocal contamination that resulted from
the Fundao dam collapse in November 2015 (Minas Gerais, Brazil). Reef structures
are built by categories such as corals, macroalgae, turf, bry-ozoans, sponge, fire
coral, cyano-bacteries, and others. Each one of these categories decribe the benthic
community and can be expressed as proportions of a whole. To understand this
benthic cover composition over different reef locations, we extended the Dirichlet
regression model including hierarchical effects by sites. The inference procedure was
done under the Bayesian approach using Hamiltonian Monte Carlo (HMC) method
to obtain the approximations to the posterior marginal distributions of interest.
Decision theory supported choosing one component as a reference to avoid model
identifiability issues. Based on the compositional data analysis proposed, the main
results exhibit skewness and heteroscedasticity for specific components identifing the
Abrolhos Coral reefs dynamics.
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Abstract: The barren-ground caribou, Rangifer tarandus groenlandicus, is native to
the West coast of Greenland, and has always been important for the human popu-
lation. Its importance spans from cultural traditions and subsistence consumption
to recreational and commercial harvesting. Hence, the importance of long-term
monitoring to facilitate appropriate management strategies. To accomplish a ro-
bust monitoring method and to determine caribou density, Distance Sampling (DS)
methods were used. These techniques are widely used for density and abundance
estimation of a wide variety of taxa. In this project, the data from an aerial survey
for caribou conducted by the Greenland Institute of Natural Resources (GINR) in
the late winter of the year of 2018 was used to estimate abundance of caribou in
the surveyed area. The survey data and covariates to fit the Density Surface Model
(DSM) were provided by GINR. Starting from a Conventional Distance Sampling
perspective, the data set was then used to create a DSM for caribou, i.e., a model
describing caribou density as a function of additional covariates collected during
the survey. An introduction about the study species and the region of interest is
provided as well as a brief description of the sampling design, DS methodology and
some related methods. The results were consistent with previous studies in terms
of distribution throughout the study region, but the spatial distribution map ob-
tained a previously unavailable useful insight. The estimated confidence intervals
for abundance overlap with estimates from previous studies. Even though the point
estimates are smaller when compared to previous point estimates, these differences
are not statistically significant.
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Abstract: Nowadays, there are several Application Programming Interfaces (API) to
facilitate the access to real-time, historical and future weather information. Within
the scope of the TO CHAIR project, the weatherstack API was adopted to obtain
weather data, (https://weatherstack.com/).

The state space modeling is considered in order to improve the accuracy of the web-
site’s forecasts from a dataset of real observations. The proposed model establishes
a stochastic linear relationship between the observed daily maximum temperature
and the h-step-ahead forecast obtained from the website, [1]. This relation is mod-
eled in a state space framework associated to the Kalman filter algorithm. Since
the normality of disturbances was not a good assumption for this dataset based on
previous work, alternative GMM estimators were considered in the estimation of
parameters, [2]. The results show that this approach allows reducing the RMSE
of the uncorrected forecasts in 16.90% considering the 6-step-ahead forecasts and
in 60.45% considering the 1-step-ahead forecasts, compared with the initial RMSE.
Additionally, empirical confidence intervals at the 95% level have a coverage rate
similar to this confidence level. So, this approach has proven suitable to improv-
ing the accuracy of this type of short-term forecasts since it considers a stochastic
calibration factor in order to model the time correlation of this type of variable.
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IEEA/00147/ 006933-SYSTEC, project and To CHAIR - POCI-01-0145-FEDER-
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Abstract: We introduce a novel regression model for the conditional left and right
tail of a possibly heavy-tailed response. The proposed model can be used to learn
the effect of covariates on an extreme value setting via a Lasso-type specification
based on a Lagrangian restriction. Our model can be used to track if some covari-
ates are significant for the lower values, but not for the (right) tail—and vice-versa;
in addition to this, the proposed model bypasses the need for conditional thresh-
old selection in an extreme value theory framework. We assess the finite-sample
performance of the proposed methods through a simulation study that reveals that
our method recovers the true conditional distribution over a variety of simulation
scenarios, along with being accurate on variable selection. Rainfall data are used to
showcase how the proposed method can learn to distinguish between key drivers of
moderate rainfall, against those of extreme rainfall. The talk is based on [1].
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Abstract: Analysing COVID-19 spread pattern is fundamental to guide the next
steps towards overcoming the damaging effects on the elderlies living in residential
care homes. We aim to describe the evolution of COVID-19 in residential care
home throughout the 278 municipalities of continental Portugal between March
and December 2020. Spatial analysis used the Kernel density estimation (KDE),
space-time statistic Scan, and geographic weighted regression (GWR) to detect
and analyse clusters of infected elderly living in RHC. Between 3 March and
31 December 2021, the high-risk primary cluster was located in the regions of
Braganga, Guarda, Vila Real, and Viseu, Northwest of Portugal (relative risk
= 3.67), between 30 September and 13 December 2020. The priority geographic
areas for attention and intervention for elderly living in care houses are the regions
in the Northeast of Portugal, and around the big cities, Lisbon and Oporto, which
had high risk clusters. The relative risk of infection was spatially not stationary
and generally positively affected by both comorbidities and low-income level. The
regions with a population with high comorbidities and low income are priority for
healthcare, once there was an increased risk of outbreaks of COVID-19 in elderlies
living in residential care homes.
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Abstract: Recentemente, a andlise de dados envolvendo pacientes com HIV/SIDA
tem recebido atengdo crescente com a modelagdo conjunta de medidas repetidas de
biomarcadores e o tempo de sobrevivéncia. Essa andlise conjunta tem mostrado
ser mais adequada por levar em consideragdo a dependéncia entre os dois tipos de
respostas, longitudinal e de sobrevivéncia, que tém sido comummente analisadas
separadamente. Os modelos conjuntos de sobrevivéncia e longitudinal sdo aqui
aplicados a um estudo de coorte de pacientes do estado do Parand, Brasil, com
HIV/SIDA durante os anos de 2002 a 2006. Neste caso, o tempo de sobrevivéncia
de pacientes com HIV/SIDA é modelado conjuntamente com as medidas repetidas
de contagens de linfécitos CD4, tendo em conta uma potencial fracdo de cura dos
pacientes. Essas duas componentes do modelo conjunto partilham efeitos aleatérios
que sdo mais facilmente implementados via modelos gaussianos latentes, sob uma
perspectiva bayesiana. Todavia, apesar de os métodos Monte Carlo via cadeias de
Markov (MCMC) serem amplamente usados na andlise bayesiana, foi também mais
conveniente utilizar aproximagoes de Laplace encaixadas e integradas (INLA) na
obtencao de resultados inferenciais com base em efeitos aleatdrios gaussianos. Os
resultados da andlise dos dados de pacientes com HIV/SIDA no Parand indicam que
em geral os modelos conjuntos apresentaram melhor desempenho comparativamente
aos modelos analisados separadamente.
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(CNPq) pelo suporte financeiro.
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Abstract: Pessoas com Deficiéncia constitui um grupo de excluidos que sempre des-
pertou os mais variados sentimentos. Deficiéncia significa uma deficiéncia fisica,
intelectual ou sensorial, de natureza permanente ou temporaria, o que limita a ca-
pacidade de exercer uma ou mais atividades. Situac¢es como estas proporcionam a
pessoa com deficiéncia pior poder aquisitivo, menor participagdo social acarretando
maior exclusdo e desvantagens ao compara-la a pessoas sem deficiéncia. Nos séculos
XIX e XX, a cultura brasileira tem promovido uma integragdo e miscigenagao racial.
No entanto, as relacoes raciais no Brasil nao tém sido harmodnicas, especialmente em
relacao ao papel de desvantagem dos negros brasileiros e indigenas que tendem a
ocupar posi¢bes menos prestigiadas. Renda é a remuneracdo que inclui salarios e
ordenados, juros, aluguéis, lucros mais as transferéncias que uma pessoa recebe.
Para especialistas as habilidades econémicas das pessoas sao dependem fortemente
do seu nivel de instrucao e contribui para a formacao de capital humano, sendo
determinante no bem-estar e riqueza pessoal. Por fim, completando este cenéario a
COVID-19 com alta taxa de contdgio, internacdo em hospitais de alta complexidade
e altos indices de mortalidade. A COVID 19 fez alterar condigbées de vida, bem
como as rotinas de todas as pessoas, sejam elas infectadas ou nao fazendo alterar
suas condigoes de trabalho, moradia, sociais, econdmicos, culturais, étnico-raciais,
psicolégicos e comportamentais que influenciam na saide e seus fatores de risco na
populacao. Neste trabalho consideramos dados dos respondentes do questiondrio
completo do Censo Demografico de 2010 com o objetivo de avaliar varidveis como
renda, raga, sexo, moradia, deficiéncia, nivel de instrugao, trabalho, nimero de filhos
e de situacoes decorrentes com o surgimento da pandemia da COVID-19 utilizando
analises: exploratoria de dados, correspondéncia simples e mutipla que ilustram
impactos significativos na sua evolugdo nas varidveis moradores por dormitdério e
renda.
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Abstract: In the digital age, data streams have been produced at an increasing pace
from different sources for instance from biometric devices (sensors) and stock mar-
ket (high frequency) data to digital platforms (feeds, audio, video). Time-dependent
modeling has been applied in many contexts not only forecasting, but also outlier
detection, matching, clustering, indexing, etc. We model COVID data time series
using model-based clustering techniques that take time-dependency into account
[1]. The application to time series of country-based data shows that country dy-
namics can be grouped into three distinct cross-sectional clusters. Moreover, the
longitudinal dynamics can be summarized into three regimes.
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Abstract: Neste trabalho estudamos o comportamento assintético da sucessao de
méximos de um modelo max-INAR(1) bivariado. Este processo é uma extensdao do
modelo univariado introduzido e estudado em [1]. Consideramos as inovagoes com
lei geométrica bivariada e estabelecemos um comportamento assintético quasi-max-
estavel para a sucessao bivariada de maximos. Em contexto de max-semiestabilidade,
estabelecemos um comportamento assintético max-semiestavel para a sucessao bi-
variada de méximos, quando o nimero de varidveis de cada margem tem um cresci-

mento geométrico.
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Abstract: The Associacdo de Criadores de Bovinos Mertolengos (ACBM) performs
the growing and finishing phases of young Mertolengo males, enabling breeders to
breed and finish their cattle, allowing them to obtain a higher economic value than
is normally achieved in weaning sales and, at the same time, helping to solve the
problem of breeding and finishing when farms do not have technical and/or eco-
nomic conditions for that purpose. When the animals achieve a certain weight at a
given age, they are considered PDO (Protected Designation of Origin).

Using data of 716 male animals provided by ACBM, containing information about
the general costs of the breeding process, zootechnical information, such as the
animal’s weight/age when entering and leaving ACBM and average daily gain, and
information regarding the animal’s genetic values, using a generalized linear model
we obtain the factors that conduct the male bovines of the Mertolenga breed be
considered as PDO. We concluded that the weight and age when entering in ACBM,
and the genetic values of maternal capacity and calving interval were identified the
most important variables for a given animal to be classified with the PDO seal.
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Tecnologia, (project UID/04674/2020). We are grateful to GoBovMais Project
(PDR2020-1.0.1-FEADER-031130), ACBM and José Pais (ACBM head engineer)
for providing the data and for continuous support.
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Abstract: Neste trabalho estudam-se sistemas de filas de espera M~ /M/c/n com
bloqueio e abandono. O bloqueio é caracterizado por um mecanismo estocéstico
de entrada de clientes, modulado pelo estado do sistema nos instantes de chegada.
Por seu lado, os abandonos ocorrem segundo uma taxa estocastica que é fungao do
numero de clientes em fila de espera.

Especificamente, caracteriza-se a distribui¢do de probabilidade conjunta do nimero
de clientes servidos e do numero de clientes perdidos, em periodos de ocupagao
continua iniciados com multiplos clientes no sistema. Para tal deriva-se a funcao
geradora de probabilidades conjunta destas varidveis através de um método recur-
sivo. Os resultados obtidos sdo ilustrados para diferentes politicas de bloqueio e
abandono de clientes.

Este trabalho generaliza os resultados obtidos em Ferreira et al. [1] para filas
MX /M/1/n com bloqueio.
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para a Ciéncia e a Tecnologia (FCT) pelo projeto UIDP /04621 /2020 do CEMAT /IST-
ID.
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Abstract: We apply a class of stochastic differential equations to model individual
growth in a randomly fluctuating environment using real weight data of males of
the Mertolengo cattle breed. We have used maximum likelihood theory to estimate
the parameters. However, for cattle data, it is often not feasible to obtain animal’s
observations at equally spaced ages nor even at the same ages for different animals
and there is typically a small number of observations at older ages. For these rea-
sons, maximum likelihood estimates can be quite inaccurate, being interesting to
consider in the likelihood function a weight function associated to the elapsed times
between two consecutive observations of each animal, which results in the weighted
maximum likelihood method. We compare the results obtained from both methods
in several data structures, simulated for scenarios corresponding to weights mea-
sured at equally spaced ages using different spacings and different maximum ages.
The “real” ages scenario was also considered with simulation of weights at the ef-
fective observed ages of a group of animals randomly selected from the complete
database. The weighted maximum likelihood revealed to improve the estimation
when observations at older ages are scarce and the observation instants are un-
equally spaced, whereas the maximum likelihood estimates are recommended when
animals are weighted at equally spaced ages. For unequally spaced observations, a
bootstrap estimation method was applied in order to correct the bias of the maxi-
mum likelihood estimates, and revealed to be a more precise alternative, except for
datasets with only young animals.
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Abstract: Joint models for longitudinal and time-to-event data are common in data
analysis when there is an association between (1) a longitudinally observed vari-
able and (2) a variable measuring the time until the occurrence of a specific event.
Given the usefulness of these models, there are currently at least two available pack-
age implementations in R [1-2]. However, these models are complex because they
often include shared random effects between the longitudinal and time-to-event sub-
models. As a consequence, implementation of these joint models is computationally
demanding. In this simulation study we explore a fully parametric model, where the
joint distribution of longitudinal and transformed time-to-event data are assumed to
follow a multivariate normal distribution [3]. The main advantage of this model is
that it is computationally less demanding than the already implemented ones [1-2].
On the other hand, it depends on several assumptions, which makes it unsuitable for
generalized application in complex problems. However, we believe it can be used for
exploratory analysis, to select the more influencing explanatory variables. In this
simulation study the different existing models and the details of their computational
implementations will be described and compared, referring to their advantages and
disadvantages.

References

[1] Rizopoulos, D. JM: An R package for the joint modelling of longitudinal and
time-to-event data. Journal of Statistical Software (Online), 35(9), 1-33, 2010.
doi:10.18637/jss.v035.109

[2] Philipson, P., Diggle, P., Sousa, 1., Kolamunnage-Dona, R., Williamson, P.,
Henderson, R. joineR: Joint modelling of repeated measurements and time-to-
event data. R package, 2012

[3] Diggle, P. J., Sousa, I., Chetwynd, A. G. Joint modelling of repeated mea-
surements and time-to-event outcomes: the fourth Armitage lecture Statistics in
Medicine, 27(16), 2981-2998, 2008. doi:10.1002/sim.3131

75


doi:10.18637/jss.v035.i09
doi:10.1002/sim.3131

BOOK OF ABSTRACTS of SPE 2021

Road effects on demographic traits of small mammal popula-
tions: a capture-recapture study

Ana Galantinho®?, Sofia Eufrazio?, Carmo Silva®®,

Filipe Carvalho®¢, Russell Alpizar-Jaraf, Anténio Mira®®
ana.galantinho@gmail.com, srle@Quevora.pt, carmoms@uevora.pt,
filipescpcarvalho@gmail.com, alpizar@uevora.pt, amiraQuevora.pt

@ UBC - Biology Department, University of E’vom, Portugal

b MED-IIFA, University of Evora, Pélo da Mitra, Portugal

¢ MED-IIFA/DBIO-ECT, University of Evora, Pélo da Mitra, Portugal
4 CIBIO-InBIO, University of Porto, Portugal

¢ Dept Zoo Entomology, SBES, University of Fort Hare, South Africa

f CIMA-IIFA/DMAT-ECT, University of Evora, Portugal

Keywords: extended robust design models, population estimation, roadless area,
wood mouse

Abstract: Recent studies have highlighted the positive effects of road verges on the
abundance of small mammals. However, most of these studies occurred in inten-
sively grazed or cultivated areas, where verges were the last remnants of suitable
habitats, which could mask the true effects of roads on population traits. We ana—
lysed the effects of roads on small mammal populations living in a well-preserved
Mediterranean forest. We used the wood mouse (Apodemus sylvaticus) as a model
of forest-dwelling small mammals that probably are among the species most affected
by road clearings. Our study compared populations in similar habitat areas with
and without road influence. We assessed abundance, survival and temporary emi-
gration using extended Pollock’s robust design capture-recapture models. Moreover,
we analysed population turnover, sex ratio, age structure and body condition. We
found that wood mouse abundance and body condition were lower at the road bi-
sected area, whereas the remaining population traits were similar. This suggests
that the reduced habitat availability and quality due to the physical presence of the
road and verge vegetation clearing are the main drivers of demographic differences
in wood mouse populations between areas. Nevertheless, our results also suggest
that in high quality habitats surrounding national roads, wood mouse populations
present similar dynamics to others living in undisturbed areas, despite the decrease
in abundance and body condition. Overall, the often-reported increased small mam-
mal abundance in road surroundings should not be generalized independently of
habitat quality or to other population traits.
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Abstract: There have been a series of proposed adaptations of Principal Component
Analysis to interval-valued symbolic data through the use of a symbolic - conven-
tional - symbolic approach. This has the downside of having intermediate steps that
deal with conventional data, so we put forward a fully symbolic adaptation of Prin-
cipal Component Analysis for interval-valued data, the main contribution of this
work. We develop a theoretical framework that allows for the definition of symbolic
principal components which, among other advantages, provides the mathematical
tools needed to use the symbolic principal components to transform the original data
in a way that is mathematically coherent with the remainder of the framework, and
defines the principal components as solutions of maximisation problems, similarly to
what is done in conventional Principal Component Analysis. After the theoretical
foundations are laid down, we explore real world data from the telecommunications
sector, in an attempt to detect Internet redirection attacks in real-time. In par-
ticular, we use our symbolic method to improve and simplify an outlier-detection
method that has been proposed in the literature.
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Abstract: The Weibull tail-coefficient (WTC) is the parameter 6 in a right-tail
function of the type F' := 1—F, such that H := —In F is a reqularly varying function
at infinity with an index of regular variation equal to # € R*1. In a context of extreme
value theory for maxima, it is possible to prove that we have an extreme value index
(EVI) € = 0, but usually a very slow rate of convergence. Most of the recent WTC-
estimators (see Gardes and Girard, 2006, among others) are proportional to the
class of Hill EVI-estimators (Hill, 1975), the average of the log-excesses associated
with the k upper order statistics, 1 < k < n. The interesting performance of EVI-
estimators based on generalized means, lead us to base the WTC-estimation on the
power mean-of-order-p (MO,) EVI-estimators studied in Brilhante et al. (2013),
among others (see also, Caeiro et al., 2016, where MO, EVI-estimators are dealt
with under a third-order framework). Consistency and asymptotic normality of the
estimators under study is put forward. The performance of the new estimators for
finite samples is illustrated through a small-scale Monte-Carlo simulation study.
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Abstract: In a world where climate change and increasing social conflicts are a re-
ality, a proper management of the existing scarce resources is vital. Predicting and
forecasting weather time series has always been a difficult field of research analysis
with a very slow progress rate over the years. The main challenge in this project
- The Optimal Challenges in Irrigation (TO CHAIR) - is to study how to man-
age irrigation problems as an optimal control problem: the daily irrigation problem
of minimizing water consumption. For that it is necessary to estimate and forecast
weather variables in real time in each irrigation area, in order to determine, in partic-
ular, the evapotranspiration (related to the irrigation planning problem). This study
presents a comparison of the forecasting performance of TBATS (Trigonometric Sea-
sonal, Box-Cox Transformation, ARMA errors, Trend and Seasonal Components)
[1], and regression with correlated errors models, [2]. These methods are chosen due
to their ability to model trend and seasonal fluctuations present in weather data,
particularly in dealing with time series with complex seasonal patterns (multiple
seasonal patterns). The forecasting performance is demonstrated through a case
study of weather time series: daily minimum air temperature.
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Abstract: Plant breeding takes an important role in agriculture, providing plant
materials with superior genetic quality to be used by farmers. In plant breeding
the experimental design of field trials is crucial to provide a reliable evaluation of
the genotypes under study. Grapevine is an outstanding example of a successful
crop in Portugal, in which the results of selection have fostered important economic
gains. Therefore, to increase the efficiency of the evaluation of intravarietal variabil-
ity and the genetic gains of selection, studies related to the experimental designs
implemented in the field are continuously conducted.

This work is focused on the experimental designs applied in the initial phases of
grapevine selection, where a large number of genotypes is evaluated in field trials,
concerning the most important economic traits. In this context, the comparison of
the efficiency of several experimental designs to quantify intravarietal genetic vari-
ability and to perform selection within a variety was performed through simulation
studies. Meanwhile, methodological studies with resolvable row-column designs, al-
pha designs, randomized complete block designs, and partially replicated designs
were implemented in the field. In this work, these experimental designs are com-
pared using real field data obtained in field trials constructed accordingly. The
results point out the importance of the row-column designs to control the spatial
variability present in large field trials. Additionally, the precision of the estimate of
genotypic variance component, as well as, the precision of the prediction of genotypic
effects of important traits, such as the yield, were higher in these latter experimental
designs.
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Abstract: Este trabalho visa modelar a desnutricao aguda e a desnutricao crénica,
usando dados de criangas parasitadas, seguidas ao longo de dois anos num con-
texto comunitério, na provincia do Bengo em Angola. Para este estudo, com quatro
intervengdes (Al, A2, A3 e A4), foram ajustados diversos modelos para dados lon-
gitudinais bindrios, considerando duas definigdes: a recomendada pela Organizagao
Mundial da Saide (OMS) e outra definigdo baseada em Z-scores inferiores a -1 rel-
ativamente ao peso para a idade e a estatura para a idade. Esta tultima defini¢do
parece ter vantagens, quer do ponto de vista estatistico, quer dos cuidados de satde
a prestar a estas criancas. Para a andlise dos dados foi utilizada a biblioteca bild
do programa R que analisa dados longitudinais bindrios onde a dependéncia serial
é regulada por um mecanismo de cadeias de Markov e o odds-ratio é usado para
medir a dependéncia entre observagoes sucessivas no mesmo individuo. Os modelos
selecionados indicam um efeito significativo das intervengdes na desnutricdo aguda
das criancas, sendo o brago A3 (diagnosticar e tratar a crianga individualmente)
preferivel ao tratamento habitual (Al). Para a desnutri¢do crénica, o modelo sele-
cionado nao evidencia um efeito das intervengdes, mas nota-se uma diminuigao da
desnutri¢ao crénica com o aumento da idade da crianga (no momento inicial) e tam-
bém um efeito temporal decrescente. Apesar destes desfechos néo estarem previstos
no estudo original, as andlises estatisticas obtidas fornecem resultados com interesse
para o acompanhamento das criangas em contexto comunitério, onde é dificil manter
estudos por longos periodos de tempo.
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Abstract: A sinistralidade rodovidria é um problema com repercusses em véarias
dimensoes: social, econdmica, saide, justica e seguranca. Nos dltimos anos tem-se
assistindo a um agravamento deste problema, que se torna ainda mais preocupante
num distrito em que existe o maior niimero de acidentes de viacao com vitimas
mortais (2017 e 2018), mas com menor numero de acidentes que noutros distri-
tos. Entre 2016 e 2019 neste distrito registaram-se 28103 acidentes na area sob
jurisdigdo do Comando Territorial da GNR de Setubal, dos quais resultaram 8260
vitimas, sendo 510 feridos graves e 167 feridos mortais. Neste trabalho analisam-se
os dados do Boletim Estatistico de Acidentes de Viagdo, recolhidos e validados pelo
Comando Territorial da GNR de Setibal, com atualizagdo da Autoridade Nacional
de Seguranga Rodovidria (ANSR) para vitimas a 30 dias, e complementados com in-
formacgao meteoroldgica fornecida pelo IPMA. Inicialmente foi efetuada uma analise
espacial dos acidentes, recorrendo-se & estatistica Getis Ord-Gi* para identificagao
de hotspots e a estatistica Moran I local para autocorrelagao espacial, que permitiu
identificar os concelhos com perfis idénticos para as vitimas mortais e feridos graves.
Posteriormente, recorreu-se a um modelo de regressdo logistica para identificar al-
guns determinantes para a existéncia de vitimas mortais e/ou feridos graves nos
acidentes de viacao ocorridos no distrito de Setiibal. Os resultados obtidos foram
confrontados com modelos de machine learning.
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Abstract: Dengue is an infectious viral disease transmitted by mosquitoes and a
major public health problem in the Dominican Republic. There are no antiviral
drugs available. Currently, vector control is key to controlling dengue transmission.
This control must be guided by surveillance of the outbreak and implementation of
measures to suppress the transmission of dengue and limit the risk of future spread.
The main goal of this work is to analyse the relationship between weekly dengue
cases in the Dominican Republic in 2019 and weather and geographical predictors
for an early warning of dengue outbreak. The study was carried out for 9 provinces
(out of 32 provinces), with weather data available. Two negative binomial regression
models were built. One with the weekly dengue cases related to the weather variables
of the corresponding week. Another one with a delay of two weeks, that is, the
weekly cases of dengue related to the values of the weather variables from two
weeks ago. While the results from a model without delay show that the average
temperature is significantly related to dengue cases, a 2-week delay model shows that
the accumulated precipitation and average temperature are the significant weather
variables related to dengue cases. These two weather variables are known to be
important to the development of the mosquito vector of dengue. Week, urbanization,
GINI coefficient and the number of total health centres in each region are also
statistically significant on the number of dengue cases in both considered models.
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Abstract: Regression on deterministic models is not appropriate to study individual
growth of animals in randomly fluctuating environments. So, we have used stochas-
tic versions of the classical deterministic models, in the form of a general stochastic
differential equation (SDE) model and obtained the expressions for the profit proba-
bility distribution, its first two moments and other quantities of interest for a general
market realistic profit structure. The aim is helping farmers involved in the growing
and finishing phases of bovine males to optimize the profit obtained by raising and
selling an animal.

We now obtain explicit expressions for two particular models, the Gompertz and
Bertalanffy-Richards SDE growth models, and apply the results to real weight date
of Mertolengo cattle males. We then obtain the optimal selling age and optimal
expected profit, assuming average feeding costs per unit time and using as model
parameters their maximum likelihood (ML) estimates based on real data. We con-
clude that farmers are selling the animals a little earlier than the optimal selling
age, resulting in a lower profit per animal.

Since ML estimates are not exact parameter values, we perform a sensitivity analysis
on the estimates of the model parameters. It shows low sensitivity of the optimal
profit and an almost negligible sensitivity of the optimal selling age.
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Abstract: We use a class of stochastic differential equations (SDE) to model the evo-
lution of cattle weight, taking the form dY;(t) = B(a — Yi(t))dt + odW;(t), Yi(to) =
¥i,0, ¢ = 1,..., M, where Y;(t) = h(X;(t)) is a transformed weight obtained by ap-
plying a strictly increasing C'* function h to the actual weight X;(t) of the i*" animal
at age t, o is the average transformed size at maturity, 5 is a growth parameter, o
measures the intensity of environmental fluctuations and Wi(t) (i = 1,..., M) are
independent standard Wiener processes. Depending on the function h chosen, we
obtain stochastic versions of the most commonly used deterministic animal growth
models. Since model parameters may vary from animal to animal, we have extended
the study to SDE mixed models where the variation among animals of the param-
eters a, 8 or both is assumed to be random. The maximum likelihood estimation
method was applied for these cases using Laplace and delta method approximation
methodologies to solve the integrals involved in the maximum likelihood function.
This type of methodologies has been addressed for the case where the time vector is
the same for all trajectories. This is not our case since the animals are not weighted
at the same ages and for this reason the existing methodology had to be adjusted. A
comparison between methodologies is presented showing a very good approximation
in estimating the parameters.
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Abstract: This paper devises a regression-type model for the situation where both
the response and covariates are extreme. The proposed approach is designed for
the setting where both the response and covariates are themselves block maxima,
and thus contrarily to standard regression methods it takes into account the key
fact that the limiting distribution of suitably standardized componentwise maxima
is an extreme value copula. An important target in the proposed framework is
the regression manifold, which consists of a family of regression lines obeying the
latter asymptotic result. To learn about the proposed model from data, we employ
a Bernstein polynomial prior on the space of angular densities which leads to an
induced prior on the space of regression manifolds. Numerical studies suggest a good
performance of the proposed methods, and a finance real-data illustration reveals
interesting aspects on the comovements of extreme losses between two leading stock
markets.
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Abstract: Cryptocurrencies have been emerging as an alternative form of financial
assets recently. Measuring extremal dependence of different financial assets is one of
the most important subjects in financial risk modelling. To investigate the structure
of the extremal dependence, we propose Bayesian inferences for covariate-adjusted
angular densities and extreme-value copulae. Our methods resort to dependent
Bernstein Dirichlet process prior with mean constraints to recover conditional angu-
lar densities and then induce covariate-adjusted extreme-value copulae. We apply
the proposed methods to four major crypto-assets to reveal the structural change of
extremal dependence using time-varying extreme-value copulae. Simulation studies
are also provided to evaluate the performance of our methods.
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Abstract: Three robust methods for clustering multivariate time series from the
point of view of generating processes are proposed. The procedures are robust
versions of a fuzzy C-means model based on: (i) estimates of the quantile cross-
spectral density and (ii) the classical principal component analysis. Robustness to
the presence of outliers is achieved by using the so-called metric, noise and trimmed
approaches. The metric approach incorporates in the objective function a distance
measure aimed at neutralizing the effect of the outliers, the noise approach builds an
artificial cluster expected to contain the outlying series and the trimmed approach
eliminates the most atypical series in the dataset. All the proposed techniques
inherit the nice properties of the quantile cross-spectral density, as being able to un-
cover general types of dependence. Results from a broad simulation study including
multivariate linear, nonlinear and GARCH processes indicate that the algorithms
are substantially effective in coping with the presence of outlying series (i.e., se-
ries exhibiting a dependence structure different from that of the majority), clearly
outperforming alternative procedures. The usefulness of the suggested methods is
highlighted by means of two specific applications regarding financial and environ-
mental series.
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Abstract: The volume of DNA in a sequencing experiment is often amplified by PCR,
leading to the possibility that the same original DNA fragment will be sequenced
twice - a ‘PCR duplicate’. Generally indistinguishable from these are multiple se-
quences arising from identical but independent molecules, which can lead to an
over-estimation of the PCR duplicate rate.

The PCR duplicate rate, and other measures derived from it, are important statistics
for quality assurance, experimental design, and interpretation of sequencing exper-
iments. Methods to improve the accuracy of duplicate rate estimates are therefore
of value. Early approaches were based on predictions from the distribution of DNA
fragment lengths [1], while we in our software [3] and others [2] have proposed that
the locations of single nucleotide polymorphisms (SNPs) could provide a more direct
approach to the problem.

Here we provide a full likelihood basis for an approach using SNP locations,
including proof of a closed-form expression for key-coefficients in the model.
We show the efficacy of the approach and how a naive SNP-based approach
would fare in comparison. Finally we demonstrate the impact on two appli-
cations that make use of the duplicate rate.
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Abstract: Modelos conjuntos para dados longitudinais e tempo até evento de in-
teresse sao usados em bases de dados onde o marcador longitudinal estd associado
com o evento de interesse. Para uma base de dados nacional de cancro da mama,
consideram-se os dois marcadores tumorais mais utilizados no diagndstico e acom-
panhamento deste tipo de cancro o CAE e o CA 15.3. O evento de interesse con-
siderado é a recidiva de cancro apés diagnéstico de cancro da mama. E expectavel
que o tempo até a recidiva esteja associado com a evolucao da doenga, traduzida na
evolugao do marcador tumoral.

Outros estudos foram j& desenvolvidos usando como evento de interesse a morte do
paciente, o que mostrou haver uma forte associagao entre os dois processos. Agora
pretende-se verificar se 0 mesmo tipo de associacao estd presente para a recidiva.
Desenvolveu-se uma extensa analise de uma base de dados com pacientes diagnos-
ticados com cancro da mama acompanhados no Hospital de Braga. Consideram-se
medidas repetidas dos dois marcadores tumorais, a cada 6 meses aproximadamente
e o tempo desde o ultimo diagnéstico até recidiva do cancro.
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Abstract: Misclassification can occur when diagnosing patients with complex ill-
nesses without a biomarker. Despite great improvements in both clinical and sta-
tistical methods, and their subsequent interpretations, there are still areas where
misclassification remains inevitable, with putative effects that can go uncontrolled
or overlooked. Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is an
example of a disease in which research is conducted under such uncertainty circum-
stances. For patients’ diagnosis, there are currently more than 20 symptom-based
case definitions for the disease. As a consequence, the respective diagnosis could
vary from one case definition to another for the same patient. In this context, we
investigated the impacts of misclassification and subgrouping of possible patients
using hypothetical scenarios of association analyses from typical candidate gene and
serology studies.

We estimated the power of each study through data simulation where a fraction of
the sampled participants could be misdiagnosed as patients, depending on different
rates for misclassification. Comparing these results to real-life scenarios showed the
studies’ consistency to discriminate cases from controls, weighting in for measurable
variables such as the cohorts’ sample sizes and differences in polymorphism/exposure
risk for potential risk factors associated with ME/CFS. We concluded that patient’s
misclassification has indeed a deleterious impact in the respective findings and it
should be taken into account when developing genetic and serological association
studies of ME/CFS and other diseases in which the diagnosis is uncertain.
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Abstract: Assessing presence and habitat use of marine turtles within foraging
grounds provides valuable information for managing both populations and regions.
Availability of food sources and several environmental factors such as water tem-
perature and depth can influence sea turtle abundance and distribution in given
regions. Pearl Harbor is a landlocked estuary controlled by the United States Navy
(U.S. Navy) with restricted public access, situated on Oahu, Hawaii. To monitor
the state of the natural resources present, the U.S. Navy has assembled observa-
tions from more than a decade of linear dive transects to search for sea turtles in
Pearl Harbor and the coastal waters nearby. The present work aimed to assess tem-
poral and spatial patterns in habitat use of green sea turtles (Chelonia mydas) in
Pearl Harbor, by analyzing an historical dataset (2000-2011). We used a Hierarchi-
cal generalized additive model with a Zero-Inflated Poisson distribution to model
the relationships between the number of turtles sighted per transect and temporal
(vear and month) and environmental (depth, sea surface temperature and under-
water visibility) covariates. Our study allowed to reconstruct green turtles past use
of an historic location such as Pearl Harbor, revealing their temporal and spatial
distribution over ten years of sampling. Further, it was possible to identify the key
areas used by the turtles, which allows the definition of priority zones, with a higher
degree of protection, and contributes to the conservation of Hawaiian green turtles.
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Abstract: Understanding the full extent of the SARS-Coronavirus-2 (SARS-CoV-2)
impact on human lives is an ongoing challenge. Every single epidemiological indi-
cator has its own limitations and bias. The insufficiency of the testing capacity and
the fact that people with mild symptoms or asymptomatic disease are not easily
tracked are widespread problems. Experiences from other viral diseases have shown
that monitoring sewage for traces of a pathogen allows for effective surveillance of
entire communities, giving a sensitive signal for the presence of the pathogen in
the population and for whether transmission is increasing or declining [1]. It is
known that in the current COVID-19 pandemic, a significant proportion of infected
individuals shed SARS-CoV-2 with their faeces [2]. To identify and quantify SARS-
CoV-2 in wastewaters during the emergence of COVID-19 in Portugal, wastewaters
from five ETARs (Alcantara, Beirolas, Gaia, Guia, and Serzedelo) and three Hospi-
tals (Lisboa, Gaia, and Guimaraes) were tested using the envelope gene (E). Using
smooth viral loads summed across sites as an overall indicator of the health of the
country, we modelled the positivity rate on COVID tests at the national level using a
Generalized Additive Model model. We compared a number of modelling approaches
including (1) a beta regression model, a (2) binomial model and (3) modelling the
counts of positive tests with total numbers of tests as an offset. We compare the
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results of the modelling approaches, which all show clearly that as the viral load
increases the positivity rate on performed tests also increases.
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Abstract: Passive acoustic monitoring has become a standard way of estimating
animal abundance. A possible way of doing so is estimating a density of sounds
and convert it into to a density of animals by dividing it by a cue production rate.
However, suitable cue production rates are lacking for many species. In particular,
rather than constant cue production rates, sound production might be dependent on
different factors, like season, behavioral state, sex, etc. The standard way to collect
information about sound production rates for cetaceans is to deploy animal-borne
tags with acoustic sensors. One of the cetacean species for which abundance and
density are most often estimated using passive acoustics are sperm whales Physeter
macrocephalus, known to produce intense echolocation clicks for foraging. Here we
present a dataset that covers around 150 acoustic tags placed on sperm whales at
a set of 8 locations in 14 different years (in the 2001-2019 period) to investigate
how cue production rates change over time and space, and in particular how sound
production depends on depth. We investigate two different approaches to estimate
cue production rates: (1) a “traditional” approach as was presented by [1] for beaked
whales, using conventional regression models, and (2) a point process framework that
might be more suitable since it avoids the need to discretize time into arbitrary time
units for modelling. Accounting for variability in differences across individuals and
how to incorporate those in species specific estimates based on Tags with different
duration will be discussed.
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Abstract: The symbolic data approach was developed to properly describe and anal-
yse data with intrinsic variability. Many data analysis methods have been developed
for histogram-valued data. However, outlier analysis has been mostly overlooked. In
this work a method for multivariate outlier detection of histogram-valued variables
based on the Mallows distance is presented. This method is inspired on the approach
by Hubert et al. (2015) thus, an outlyingness measure based on a one-dimensional
projection of the observed data is computed. To this purpose, we use the definition
of linear combination proposed by Dias and Brito (2015), based on the representa-
tion of histograms by the associated quantile functions, under uniformity hypothesis,
which solves the problem of the semi-linearity of the representation space. To clas-
sify observations as outliers, different cut-offs for the outlyingness Mallows measure
are tested, namely, Tukey’s Q3 + 3(Q3 — Q1) cut-off and the Pys and the Por.5 of a
Chi-Square distribution with p degrees of freedom (p = number of variables). Sim-
ulation studies considering p = 3 normally distributed histogram-valued variables
contaminated with observations from log normal, uniform and normal distributions
were conducted. Overall, outliers from the log normal and the uniform distributions
are easily identified. Normally distributed outliers are more easily identified if the
variance of the distribution is shifted, rather than the mean. The Tukey cut-off
shows the highest specificity (i.e., ability to identify non-outlier observations cor-
rectly) and sensitivity (ability to identify true outliers), suggesting this is the best
option.
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Abstract: Modeling the population dynamics of the blackspot seabream (Pagellus
bogaraveo) on the Portuguese coast (International Council for the Exploration of the
Sea — Subarea 9 — Atlantic Iberian waters) is accomplished through a Bayesian state-
space model based on the length of the fish [1]. This has the advantage of structuring
the population in terms of a quantity that is directly observable, requiring no indirect
estimation of age distributions according to length, since monitoring the evolution
of a population by age is notoriously difficult.

A state-space model (SSM) models two time series. The observations, Y;, made
at discrete points in time ¢ = 1,2,...,T, are conditioned on the states, Z; (not
observable), defined at the same time points.

Generally the observation and states equations characterize conditional expecta-
tions, as is most often the case in fisheries models, with an initial state Zy to be
estimated (or predicted).

Over a period of time, there are several processes that affect the population’s transi-
tion from the state Z;_1 to the state Z;. These processes that act on the population
gradually and simultaneously, will be modelled as being instantaneous and partially
sequential. The main constituents of the population dynamics model are growth,
survival and mortality, which affect the composition and size of the existing popu-
lation, and also reproduction and recruitment, which allow adding new individuals
to the population. In the case of blackspot sea bream there is another important
process to account for — sex change.

This is a first attempt, yet simplistic, to model population dynamics of blackspot
seabream, intended as a prototype around which further developments can be built.
Several assumptions were made because the model was fitted with very limited
observed data. Adding the knowledge of stakeholders in the form of highly informed
prior distributions improved its precision.
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Abstract: Passive acoustic localization methods use the time lag of a sound detected
at several receivers (or at a single receiver via directed and reflected paths) to es-
timate the position, range or direction of a sound source. The use of this method
applied to vocal fish is still scarce in scientific literature despite its important poten-
tial applications. These include the elucidation of reproductive behaviour of vocal
fish and their reaction to noise, the estimation of the source level of vocalisations,
the construction of reference libraries with the sounds produced by each species,
and the understanding of the role of vocal communication in social interactions (e.g.
those involved in reproductive competition).

In this communication we present a low-cost system that can both estimate the
positions of vocalising fish and intuitively convey the uncertainty of such estimates
to the user. Some features in which the present method differs from previously
published work include (1) the usage of multiple arrays to overcome the limitation
of point localization to distances comparable to the size of the array, (2) an output
that informs on both the estimated location and the associated uncertainty, (3) the
modelling of the dependency structures between observed lags of different pairs of
hydrophones, and (4) a method for estimating uncertainty that takes advantage of
the known behaviour of the animals.
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ing this research (FISHNOISE - PTDC/BIA-BMA /29662/2017), and both MARE-
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Abstract: Renewable energies have increased their relevance in the composition
of the world’s energy matrix. In particular, in Portugal, wind energy corresponds
to 27.5 % of total energy production, being the second largest energy source in
the country. The diversification of the energy matrix requires adequate tools for
forecasting production from different sources, so that the management of energy
resources is automatic and efficient. Wind energy presents a special challenge in this
context, as it is a highly complex phenomenon with intensely non-linear behavior and
with high variability. This work addresses this issue by a first tentative modeling
the energy production of the wind turbines placed in continental Portugal using
Stochastic Differential Equations (SDEs), based on available hourly observations.
With this goal, we resort to parametric models of SDEs proposed in the literature of
wind energy research (the Ornstein-Uhlenbeck model and a transformed Ornstein-
Uhlenbeck model), we estimate the model parameters, we do the residual analysis
and the short term forecasting. We found that SDEs have produced useful results
for the management of wind energy production. However there would be an interest
in evolving towards SDEs models that better explain the data in short periods of
time, in order to obtain more reliable forecasts.
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Abstract: Evaluation is one of the components of the teaching-learning process. It is
a periodic task that all teachers desire to continuously improve. In higher education
institutions it not only supports the learning process but also allows for account-
ability and certification. In that process teachers aim to achieve equity, suitability,
reliability and efficiency. Its preparation is one of the most time-consuming activ-
ities and so it is highly desirable to reduce the time used in that process. Moodle
statistics show that this is one of the most adopted platform to support the process
of learning-teaching in educational institutions of all degrees. It provides some tools
to perform formative as well as summative evaluation. Pandemic disease brought
the need for learning how to use those tools and incremented its application. Recent
studies show new problems raised with home evaluation tests; one of which is the
easier possibility of fraud. One way to fight it is to increase the number of different
questions presented to different students. With particularly advantages to statistics
teachers, the R package erams is a powerful tool that gives some answers to those
problems: it produces questions that can be exported directly to Moodle quiz for-
mat and it allows for random generation of parametrized questions. In doing so, it
allows to rapidly multiply the number of questions with the same level of difficulty
and same topics included in the bank of questions. This paper aims to show how
these tools combined with latex and markdown environments may contribute to help
Statistics teachers activity.
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Abstract: A practical and theoretically interesting problem in the contex of Point
Processes are Marked Point Patterns where the statistical properties of marks de-
pend locally on point intensity. Such dependence can be observed e.g. in fishery
data, where catches (marks) are certainly associated with the locations where the
fisheries take place (points), in order to optimize capture effort. In intensity-marked
point processes for the stationary log Gaussian Cox process the marks are allowed
to be marginally correlated and the mark size depends locally on the point density.
In this work we analyse the relationship between these models and the geostatisti-
cal model under preferential sampling. Detecting dependence between marks and
locations of marked point processes is an important issue because predictions of the
process can be severely biased when standard statistical methodologies are applied
to data where the distribution of a mark varies along the point density. Exploring
the abovementioned relation, we evaluate the existence of this dependency in real
data provided by the Instituto Portugués do Mar e da Atmosfera (IPMA) which
correspond to the black scabbardfich catches in the fishing grounds of the South
zone of Portugal, from 2009 to 2013.
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Abstract: The study of long temperature time series is of particular interest in
understanding climate dynamics, allowing efficient monitoring of environmental pro-
cesses.

This work presents a statistical modeling of time series of monthly average tempera-
tures in fifty European locations using a state space approach, where it is considered
a model comprising a deterministic seasonal component and a stochastic trend com-
ponent. The aim of this analysis was to identify, through a non-parametric detection
method, the change points from which the pattern growth has changed and use them
to accurately estimate growth rates for the forthcoming decades.

Maximum Mann-Whitney type tests were applied to the one-step-ahead innovations
obtained from the application of a classical decomposition approach to estimate
the model’s parameters. A combination of least squares estimation of the seasonal
parameters with a distribution-free estimators developed to state space models in
order to estimate the remaining parameters.

In Northern Europe the change points were, almost all, identified in the late 1980s
while in Central and Southeastern Europe was, for the majority of cities, in the
1990s and later.
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Abstract: In space, astronauts experience loss of gravity, lack of exposure to natural
light and confinement. These stressful conditions could lead to the reactivation
of dormant infections by common herpesviruses. These viral reactivations have
been linked to different pathologies, such as chronic fatigue syndrome, cancer and
arteriosclerosis. To understand these viral reactivations, a recent study analysed
data on viral shedding in 23 astronauts participating in a long-duration mission to
the International Space Station [1]. Viral shedding occurs when a virus is able to
replicate productively within the host cell. The data of this study refers to viral
counts measured before, during and after the flight and there were some missing
data during the flight. The analysis of this data started with the imputation of
the missing values using the method of multiple imputation by chained equations
(MICE) [2]. Initially, MICE was used with the transformed binary data where
1 represented a detected reactivation in that given moment and 0 otherwise. In
general MICE creates m imputation chains which are iteratively updated until a
convergence is achieved. For each imputation a logistic mixed model was fitted
describing the probability of reactivation in each timepoint. The pooling method
proposed by Rubin estimated that the probabilities of reactivation for the Epstein-
Barr virus were 0.126, 0.239 and 0.453 for the inflight timepoints “early”, “mid” and
“late”, respectively. After testing the hypothesis, the only inflight timepoint with a
model parameter significantly different from the baseline (referring to measurements
taken 180 days before launch) was the “late” timepoint.
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Abstract: Population density estimation in distance sampling requires fitting a prob-
ability density function denoted by f(y|@), where y represents the perpendicular (or
radial) distance from a detected animal (or object) to a transect line (or point), and
0 represents the vector parameter indexing this family of probability density func-
tions. The most popular approach to estimate f(-), is based on a semi-parametric
methodology proposed by [1, 2] using typical forms such as half-normal and hazard-
rate functions. The main idea is to find the maximum likelihood estimator for
using a parametric functional form combined with a series expansion. We present
an R package with several possible shapes of detectability functions based on already
implemented survival functions from novel distributions currently used in parametric
survival analysis [3].
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Abstract: The COVID-19 pandemic created a harsh dilemma for our society, in
which the application of public health measures and restrictions has to be balanced
with their economic consequences. To guide decisions during this crisis, one of the
main indicators used by governments is the effective reproductive number (R:). It
represents the expected number of secondary cases that an infected individual will
cause during his infectious period. This project uses a Bayesian approach with a
Metropolis-Hastings algorithm to estimate the reproduction number in Switzerland
and other countries. While most approaches reconstruct the incidence curve in a
separate step from the estimation of R:, our approach estimates the weekly pattern,
the incidence curve and R; in the same algorithm. Also, the use of splines as a
prior for R; allow us to create a dependence between days avoiding sudden jumps
in the estimate. The developed method is applied to simulated data, real data
for the COVID-19 pandemic and compered to the official estimates from the Swiss
government generated by the Swiss National COVID-19 Science Task Force.
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Abstract: This paper provides novel theoretical results for estimation of the condi-
tional tail index of Pareto and Pareto-type distributions in a time series context. We
show that both the estimators and relevant test statistics are normally distributed
in the limit, both when independent and identically distributed data is considered
as well as when the data is dependent. Simulation results provide support for the
theoretical findings and highlight the good finite sample performance of the ap-
proach in a time series context. The methodology developed in this paper is then
used to compute a systematic risk measure which exploits the relationship between
the market volatility from the Chicago Board of Exchange Volatility Index and the
probability of observing extreme values in the tails.
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Abstract: Os modelos de mistura tém sido muito utilizados na modelagao de con-
juntos de dados que provém de populagoes heterogéneas. Em particular, em andlise
de regressao é recorrente o uso de modelos de mistura de regressoes para modelar a
heterogeneidade nao observada da populagdo. Dentro do contexto dos modelos de
mistura de regressoes, as misturas de modelos lineares mistos aplicam-se a diversas
areas, dado que permitem explicar as correlagbes entre observagoes do mesmo indi-
viduo, através da incorporagao de efeitos aleatdrios e, simultaneamente, modelar a
heterogeneidade entre diferentes individuos.

Apesar do algoritmo EM ser o algoritmo mais utilizado na estimagao dos parametros
em modelos de mistura, uma das principais dificuldades consiste na selecdo dos
valores iniciais dos parametros, pois o algoritmo apenas garante a selecao de um
maximo local. Deste modo, a selecdo de valores iniciais para os parametros é crucial
para o bom funcionamento do algoritmo. Para solucionar o problema é conveniente
escolher diversos valores iniciais para os parametros, quer seja aleatoriamente ou
recorrendo a algum critério, para garantir a escolha de um méximo adequado, isto
é, por forma a selecionar a solugdo que proporcione o maior valor da funcao de
log-verosimilhanca.

O objetivo deste trabalho consiste em analisar o problema da sele¢gdo de valores ini-
ciais para os parametros de misturas de modelos lineares mistos aquando da inicial-
izagao do algoritmo EM. Para isso comparam-se distintas medidas de desempenho
recorrendo aos verdadeiros valores dos parametros ou a valores aleatérios, através
de um estudo de simulagao.
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Abstract: Este trabalho teve por objectivo tragar um perfil dos 308 municipios por-
tugueses, perfil esse que possa servir de base a elaboragao de cenarios prospetivos e
que permita identificar as dreas que poderao vir a configurar uma situagao de risco
e a necessitar de intervencao. Nesse sentido, de entre o vasto leque de dados estatis-
ticos oficiais disponiveis ao nivel do municipio, olhou-se de forma multivariada para
aqueles que incidem sobre: envelhecimento, escolarizacao, habitagao, mercado de
trabalho, finangas autarquicas, populagdo estrangeira e actividade turistica. Para
as variaveis escolhidas foram considerados, tanto os valores mais recentes como as
respectivas taxas de variagdo nos dltimos 5 anos. Quanto a metodologia estatistica
de analise dos dados, esta passou, num primeiro passo, pela identificagao das compo-
nentes principais e, num segundo passo, pela constituicao dos grupos de municipios
com valores similares nessas componentes.
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Abstract: Normas estabelecidas na comunidade maritima internacional impoem lim-
ites superiores para a concentracao média de micro-organismos com dadas dimensoes
nos tanques de dgua de lastro antes de se efetivar a descarga desta a medida que
se processa o carregamento dos navios. O cumprimento de tais normas pode ser
verificado através de estimativas intervalares da concentracdo média a obter de co-
leta de uma amostra de aliquotas de dgua cujo tamanho (n) deve ser previamente
determinado por algum método. Considera-se para o efeito o modelo bayesiano
Binomial Negativa/Gama para as hipotéticas contagens de organismos e associada
concentragao média.

Encarando o problema de determinagdo de n e de intervalos de credibilidade (IC)
a luz da teoria de decisdo, com especificagdo de uma funcdo perda baseada na am-
plitude e viés do IC, o critério de minimizagdo de uma fungao do risco de Bayes e
do custo operacional da amostragem permite determinar o niimero 6timo de aliquo-
tas de dgua para vdrios valores dos hiperparametros distribucionais fixados. Con-
cretizando entdo a amostragem desse nuimero 6timo de aliquotas e a contagem dos
correspondentes nimeros de organismos, calcula-se o IC de Bayes recorrendo a méto-
dos de simulagdo Monte Carlo, com base no qual se pode tomar uma decisao sobre
a conformidade ou ndo da dgua do tanque com a norma em questao.
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Abstract: The black-box functions that we have in mind are what are generally
referred to as computer models, i.e., computer implementations of (deterministic)
mathematical models built to replicate specific real life processes. Inputs come in, in
the form of a p-dimensional vector describing the system, and the computer program
outputs the model’s prediction of the real process for that configuration. Generally
speaking, computer models are computationally too intensive to allow traditional
techniques of numerical analysis to be used, and typically one only has access to
runs of the model at carefully designed set of inputs.

In this context, we approach the screening problem — i.e. detecting which inputs of
a computer model significantly impact the output — from a formal Bayesian model
selection point of view. That is, we treat the function as unknown, place a Gaussian
process prior on it, and consider the 2P Bayesian statistical models that result from
assuming that each of the subsets of the p inputs affect the response. The goal is
to obtain the posterior probabilities of each of these models and use this object to
answer the screening problem. Hence, the methodology is very much reminiscent
of Bayesian variable selection from a model selection perspective in the context of
linear regression.

We focus on the specification of objective priors for the parameters of the Gaussian
process of each model and on the use of the Laplace approximation to compute the
associated marginal likelihood. This results in methodology that is computationally
quite fast and fully automatic. We illustrate ideas using synthetic examples taken
from the screening literature.
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Abstract: At present, it is essential to manage water in a sustainable way. Economic
development, population growth, and climate change have all contributed to the
dwindling of this limited natural resource. Water is present in practically all human
activities, with agriculture being one of the activities that consumes the highest
share of water. Thus, it is critical to find the best technical solutions to improve
water use efficiency, particularly in irrigation systems. This work is carried out in the
context of project “TO CHAIR - Optimum Challenges in Irrigation”, which aims to
estimate and predict water losses by evapotranspiration. In this study, we present
a comparison of forecast models, namely the state space models associated with
the Kalman filter, particularly the calibration model, and linear regression models,
which constitute a particular class of the calibration model when considering the
deterministic state. The objective is to improve short-term forecasts of the initial h-
steps-ahead (h = 1,...,6 days) of the maximum temperature in real time, obtained
from the weatherstack.com website. These models allow dealing with time series
with unstable behavior, which is a predominant characteristic in meteorological data,
due to their ability to incorporate periodic structure, trend, seasonality, temporal
correlation, as well as important covariates for the explanation of the process, [1]. To
estimate the unknown parameters of the state space model, the classical approach
was used, through the maximum likelihood estimation, assuming the normality of
the disturbances, [2].
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Abstract: An auction website, created by a young student and entrepreneur, auc-
tioned items in an unusual way. An item was entered for sale with an initial price
equal to the market value, but the person interested in buying it could only see it
but not its price when accessing the auction. To find this information they had to
pay the website $1. After this payment, the price of the item was automatically
reduced by $0.50 and that current price was shown to the bidder. The bidder had
two minutes to decide whether to buy the item or not. After two minutes the price
was hidden again and the item was relisted. Therefore, the more viewings, the more
the item’s price dropped, until someone made the purchase. We proposed a func-
tion to calculate probabilities associated to the random variable 'number of bids
required for the item to be sold’; in which the probability of success at each bid is
not constant. We established the necessary conditions and proved that under such
conditions the proposed function is a probability mass function. This function was
known as ‘Ale’s distribution’, after the student who first considered this problem.
Finally we presented an example, where we fitted ‘Ale’s distribution’ to a dataset
resulting from 60 independent auctions of the identical item and we estimated the
expected profit for that item. We compared the results to those obtained assuming
the geometric distribution as a probability model for the data. We concluded that
the average profit estimate based on Ale’s distribution is more reliable, since this
distribution fits the data better.
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Abstract: In extreme value statistics, the extreme value index is an important mea-
sure to understand the heavy-tailed behavior of a distribution. Some estimators
for this index have been proposed in the extremes literature, among them the tail
index regression estimator proposed by [2]. The proposed approach was motivated
by the importance of the relationship between the extreme response and covariates
in real data analysis. Under Pareto-type distributions, the authors employed the
logarithmic function to link the tail index to the linear predictor induced by covari-
ates. Here we introduce a novel regression model for the extreme value index based
on a Bayesian Lasso specification. The Bayesian Lasso was introduced by [1] as a
Bayesian version of Tibshirani’s Lasso ([3]), which is a regularization method that
shrinks some regression coefficients and sets others to zero, being naturally tailored
for variable selection. To fully examine the finite-sample performance of the pro-
posed methodology, we report the main findings of a Monte Carlo simulation study.
Forest fires data are used to illustrate the application of our method in a real data
problem.
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Abstract: In survival analysis is common when for each patient we observe two life-
times. In this cases, the time to the events can be modeled by a bivariate distribution
function. A method to generate bivariate distributions and to model dependence
between the lifetimes is the use of copula functions. Copulas are basically functions
that link univariate distributions to generate multivariate distributions. The copula
functions enable to define different distributions for the marginals, with a depen-
dence structure, creating a multivariate distribution with the selected margins. It
is important to observe that different copula functions have different structures of
dependence among the lifetimes.

A other common situation in survival analysis is the presence of a fraction of individ-
uals not expecting to experience the event of interest, thus individuals are immune
to the event or cured for the disease during the study and known as long-term sur-
vivors. In this situation, commonly the mixture model is considered, it assumed
that the population is a mixture of susceptible individuals who experience the event
of interest and non-susceptible individuals that supposedly will never experience it.
On other hand, we can also consider the non-mixture model defines an asymptote
for the survival function, that is associated to the fraction of cured.

In this paper, the main goal is to explore the use of the Generalized Farlie-Gumbel-
Morgenstern, Ali-Mikhail-Haq, Clayton, Gumbel-Hougaard, and Frank copula in
the analysis of different bivariate lifetime data assuming a generalized Gompertz
distribution introduced by [1] in the presence of mixture and non-mixture models
to estimate the cure rate.
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Abstract: A articulagdo de técnicas estatisticas, matematicas e computacionais, na
modelagao e previsao de séries temporais, manifesta-se num claro suporte de apoio
a tomada de decisao. Especificamente para séries temporais econémico-financeiras,
como as relativas aos mercados financeiros, a aplicagdo de metodologias de Machine
Learning, em particular de Deep Learning, tem sido apontada como uma opgao
promissora.

Trabalhos desenvolvidos anteriormente [3, 1] apresentam resultados concordantes
com a literatura cientifica, apontando para algumas limitacoes das metodologias
classicas lineares no processo de modelacédo e previsao de séries financeiras. Os mod-
elos nao lineares mostram-se mais adequados do que os lineares para este propdsito,
sendo as Redes Neuronais Artificiais um exemplo bastante bem-sucedido. Deste
modo, analisamos neste trabalho o poder da ‘memdria de longo prazo’ presente
em algumas arquiteturas de Deep Neural Networks, em particular nas redes Long
Short-Term Memory (LSTM). Posteriormente, mediante a construcdo de rotinas
computacionais completas e automatizadas (disponibilizadas em [1]), avaliam-se as
potencialidades destas arquiteturas (LSTM) face as arquiteturas Multilayer Percep-
tron na modelagao e previsao do PSI20. Para efeitos de analise critica e comparativa,
sdo objeto de discussdo a qualidade preditiva dos modelos e o custo computacional
implicito.

Apesar de reconhecidas vantagens nas redes LSTM, pela anélise ao erro de previsdo
(Mean Absolute Percentage Error), apontam-se limitagdes em termos do tempo de
execugao computacional abrindo perspetivas a desenvolvimentos futuros.
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Abstract: Blainville’s beaked whale (Mesoplodon densirostris, Md) is known for
associating in small groups and tends to vocalize only during deep foraging dives.
These sounds are ultrasonic echolocation clicks, and are routinely detected year-
round on the Atlantic Undersea Test and Evaluation Center (AUTEC) range. The
range consists of a 93 bottom-mounted hydrophone array. We used a data set
described by [1], with automated Md group dive detections, for which group size
per dive was estimated also by [1]. Highly likely false positives were removed through
manual inspection, removing dives with biologically infeasible characteristics. We
estimated the average location for each of 8271 deep dives detected at the AUTEC
using three different approaches: (1) the centroid of hydrophone locations a group
was detected at, and the weighted average of these coordinates, weighted by (2)
the count of detected clicks by hydrophone and (3) the log of these counts. We
modelled the deep dive detection probability as a function of the distance to the
hydrophones, group size and hydrophone type. The most important variable to
explain detection probability was the distance to the hydrophone, using the log
of the counts as weights. Detectability varied depending on hydrophone type and
group size. As expected, the probability of detection is higher for larger groups and
for recent hydrophones. These results support findings from literature, contribute
to the Md species information repository and shed further light regarding passive
acoustic detection of beaked whale groups.
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Abstract: Atualmente, os militares sdo incumbidos de fungdes a que estdo asso-
ciados esforgos fisicos intensos, aumentando a sua probabilidade de lesdo e a con-
sequente reducdo do nivel de operacionalidade da forga, situagdo que preocupa de-
cisores politicos e responsaveis militares. Os exosqueletos assumem-se como uma
possivel solugdo para a atenuagado do risco de lesdo. No ambito do projeto ELITE -
Enhancement LITe Exoskeleton, que pretende desenvolver um exosqueleto passivo,
para redugao do risco de lesao dos militares e o aumento do seu nivel de operacional-
idade, reduzindo o custo metabdlico despendido, pretende-se inferir a existéncia de
uma relagdo entre os parametros antropométricos e a rigidez do elemento eldstico
durante a marcha, para definicio de um procedimento de selecdo deste elemento
tendo em conta as caracteristicas fisicas do utilizador. Uma andlise estatistica com
recurso a técnicas multivariadas foi aplicada com o objetivo de analisar a relevancia
dos dados antropométricos nos melhores resultados metabdlicos obtidos nos ensaios
laboratoriais, possibilitando a selecao da mola mais adequada, evitando morosos en-
saios em laboratério. O estudo permitiu estabelecer um método quantitativo para
selecdo do elemento de forga mais adequado para cada militar, sendo este um ponto
crucial para garantir a boa performance e conforto do exosqueleto.
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Abstract: Panel or longitudinal data sets are frequent in financial and economic
studies. This type of data aggregates cross-sectional with time series data, providing
extra information and allowing to evaluate and measure statistical effects that would
otherwise keep unknown. Different degree of restrictions upon the structure of the
data leads to different approaches with least squares methodology. This results
in estimators that can be highly affected by violation of those assumptions. The
Feasible Generalized Least Squares estimator (FGLS) is an estimator that preserves
good properties without requiring strong distribution requisites. In spite of this it
is highly affected with the presence of observations to much different from all the
rest. These are known as atypical observations or outliers. Economical and financial
real data often present this type of data and the FGLS estimator may be seriously
affected by those observations. This might be avoided if a robust option is chosen.
Robustness is not yet spread among econometricians and panel data analysis follows
that tendency. Recent studies in those fields point to the advantage of using robust
estimators. With this work we want to contribute for the use of robust methodologies
in the estimation of panel data models and present a robust version of FGLS, the
RFGLS (Robust Feasible Generalized Least Squares). We compare the performance
of the proposed estimator with the FGLS using a real data previously analysed by
some authors.
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Abstract: Food industry market globalization encouraged the importance in an-
swering questions regarding food safety issues, triggering the growth of consumer
awareness of food traceability. Hence, determining the geographic origin of seafood
is crucial for controlling product quality and safeguarding consumer interest. Un-
fortunately, we are faced with an increase of fraud connected to forgery of product
origin.

Rudipates philippinarum is a species of saltwater clam that is commercially harvested
for consumption, being the second most important bivalve grown in aquaculture
worldwide. This species’ location of origin can be predicted by modeling features
like their organic and chemical composition. The exploited dataset constitutes 30
clam samples, detailing information on 44 composition features, with the purpose
of identifying which features distinguish between three geographic origins: Ria de
Vigo, Ria de Aveiro, Estuario do Tejo, i.e, a classical Multinomial Logistic Regression
problem. However, given the high-dimensionality of the dataset (number of variables
higher than number of observations), the estimation of the model coefficients is
compromised as Fisher’s Information Matrix is no longer invertible. To overcome
this problem, three dimensionality reduction methods were applied to model the
origin of the clams: Ridge, LASSO and FElastic Net. Additionally, since datasets of
only 30 samples challenge the process of model validation, the re-sampling method
of Monte Carlo Cross-Validation was also implemented. We finalize comparing
the results between the three methods, identifying which has the best predictive
performance and comparing the estimation errors in each category of the response.

Acknowledgements: RB work is funded by national funds through the FCT - Fun-
dagao para a Ciéncia e a Tecnologia, I.P., under the scope of the project
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Abstract: A new method of supervised clustering with attributed networks is pro-
posed, based on Single Representative Insertion/Deletion Hill Climbing with Restart
(SRIDHCR) algorithm [1]. The goal is to obtain class-uniform clusters, while min-
imizing the number of clusters. This method deals with representative-based su-
pervised clustering, where a set of initial representatives is randomly chosen. By
assigning each observation to the closest representative, clusters are obtained. With
the new methodology, the way nodes are associated to clusters does not only depend
on their network distance, but also on the distances between their attributes. This
can be accomplished through a combination of weights between the matrix of dis-
tances between nodes and their attributes, when defining the clusters. Hence, the
method considers both structural and compositional characteristics of the network.
As a benchmark, we use the Subgroup Discovery [2] on attributed network data.
Subgroup Discovery focuses on detecting subgroups described by specific patterns
that are interesting with respect to some target concept and a set of explaining
features. Therefore, interesting patterns among subgroups can be revealed, for ex-
ample, by inductive and exploratory data analysis tasks that find relations between
a dependent and independent variables [2], considering the compositional aspect of
the networks. For this work, SD-Map, a fast algorithm for exhaustive Subgroup Dis-
covery [3], will be used to perform Subgroup Discovery on attributed networks. The
proposed methodologies are applied to an inter-organizational network, denominated
by EuroGroups Register, a central register that contains statistical information on
companies from European countries, provided by Statistics Portugal.
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Abstract: Approximations to the Binomial by a Gaussian distribution are not always
consensus and can be tedious, especially when we are dealing with the probability
of a range of values of extreme values of the random variate. In the last century,
some research led to the use of cumulative normal distribution tables, as they are
easily available. This approximation is best for large samples and evenly symmetric
situations. We discuss the 3 usual criteria for the applicability of this method. We
show that not only sample size and symmetry are important, but also that the error
rates are crucial. Small values of the success probability p become unacceptable
when we try to calculate tail probabilities that sometimes have the same order
of magnitude as the error. Besides, we show that the most restrictive criterion
demands more than 50 trials with a probability of success belonging to the range
[0.1;0.9], the criteria based on a variance greater than 5 lead to a parabolic shape
criterion and the most liberal ones lead to the intersection of two hyperbolic regions.
With the increase of computer capabilities this is not a practical problem, but the
main idea is helping to provide some guidelines to this subject that is pervasive for
recommendations to usual introductory probability and statistics courses.
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Abstract: Modern science is highly collaborative and its execution often requires the
assembly of multidisciplinary research teams. In this context, the role of a statisti-
cian is invariantly perceived as essential but it usually comes short in terms of the
appreciation recognized by the public in general and, in some extreme cases, by his
or her own team members. A statistician needs to fight against the prevailing stigma
as the "p-value” or the service provider with little or no influence on the decisions
to be made along a given project. This paradox between essential contribution but
reduced external and internal visibility raises the question on how to increase the
value of a statistician in a multidisciplinary and collaborative environment. This
question is particular important in nowadays world given the emergence of compet-
ing jobs with ”sexy” titles, such as the infamous data scientists or bioinformaticians,
whose technical and non-technical competences are more appealing than the ones of
a traditional statistician in health and biomedical sciences. In this talk, I will lever-
age from my own experience as a past member of the European Network on Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome (EUROMENE) to discuss different
aspects of statistical leadership. In particular, I will raise awareness of the need to
develop soft skills, such as active listening, networking, and communication, in the
curricula of modern statisticians.
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Abstract: This paper is motivated by the widespread interest in higher-order mo-
ments for financial risk management, namely skewness and kurtosis. We derive the
asymptotic sampling distributions of skewness and kurtosis coefficients in the case
of non-i.i.d. random variables applying the Generalized Method of Moments. We
add to the existing literature by simulating a conditionally heteroskedastic process
and compute heteroskedasticity-autocorrelation consistent (HAC) standard errors
for hypothesis testing. The proposed skewness test significantly outperforms the
traditional alternatives, while the kurtosis test corroborates known difficulties of ac-
curately estimating kurtosis even for very large samples. In an illustrative example
we analyze the daily returns of four major currency pairs in the period 2010-2020.

123



BOOK OF ABSTRACTS of SPE 2021

Time series periodicity detection using area biplots

Alberto Silva®P, Adelaide Freitas®P
albertosQua.pt, adelaide@ua.pt

@ Department of Mathematics, University of Aveiro, Portugal
b Center for Research and Development in Mathematics and Applications
(CIDMA), University of Aveiro, Portugal

Keywords: area biplots, nipals, periodicity detection, singular spectrum analysis

Abstract: Based on multivariate visualization techniques, an exploratory analysis
method to estimate the dominant periodicities of a time series (¢s) is proposed. The
application of the NIPALS algorithm to the trajectory matrix of the Singular Spec-
tral Analysis (SSA) is presented, resulting in i) a diagonal matrix containing the
norms of the score vectors (singular values); ii) a matrix formed by the normalized
score vectors (left single vectors); and iii) another one formed by the loadings vec-
tors (right singular vectors). Pairs of singular values close to each other suggest the
respective principal components (PCs) are associated with the periodicity of the ¢s.
The proposed method consists of the construction of the biplot of these PCs, pinning
a biplot vector of interest (i.e., some loading vector associated with a lagged vec-
tor), and the 90° rotation of the others. Depending on the percentage of variability
explained by the PCs involved, the areas of the triangles formed by the origin of the
factorial axes and the endpoints of the pinned vector and each of the rotated vec-
tors will provide visual information regarding the magnitude of the autocorrelation
between the corresponding lagged vectors. In addition, the periodicity will emerge
from the appearance of groups of similar triangles, because of the strong autocorre-
lation between groups of lagged vectors. If the data are not well represented in the
biplot, the periodogram should be used to confirm the analysis. In addition to the
method, the R package areabiplot was developed, already published and available
for use in CRAN.
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Abstract: Nas ultimas décadas, o desafio da sustentabilidade tem representado uma
preocupagao devido & deplecdo dos recursos naturais, & degradagdo ambiental e, &
consequente perda da biodiversidade. Desta forma, melhorar o conhecimento da
dindmica das espécies representa um passo crucial para a sua conservagdo. No
ambiente marinho, as espécies, principalmente as exploradas comercialmente, es-
tdo sujeitas a pressbes ambientais e antropogénicas. O estudo da relagdo entre a
distribuicao espacial de espécies marinhas e as alteragdes ambientais permite um
conhecimento dos processos de mudanca nos indicadores de abundancia, identifi-
cagao de habitats potenciais e, na melhoria da capacidade de prever tendéncias nas
dinamicas dessas espécies. O presente estudo visa a estimacao da distribuigdo espa-
cial da sardinha (Sardina pilchardus), relacionando a variabilidade espago-temporal
da biomassa com as condi¢oes ambientais. A modelagdo em duas partes (modelo
hurdle), adotada neste trabalho, permite incorporar as especificidades dos dados:
dinamicas espago-temporais complexas, excesso de zeros e diferenga entre processos
de ocorréncia e abundéancia sob ocorréncia. Para além de incorporar varidveis ambi-
entais e a estrutura espago-temporal no modelo, avalia-se o impacto das condigbes
ambientais com desfasamentos temporais em relagdo aos dados do indicador de
biomassa. Opta-se por modelar separadamente a costa ocidental da costa sul da
Peninsula Ibérica, devido & geometria da costa e as diferentes condi¢Ges oceanogra-
ficas. A utilizacdo desta abordagem deverd permitir a compreensdo da dinamica
espago-temporal da sardinha na costa continental portuguesa e no Golfo de Cadiz,
como também a relagdo do indicador com as condigbes ambientais, podendo con-
tribuir para uma melhor gestao desta espécie.
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Abstract: The r largest order statistics method is an important extension of the block
maxima approach since it allows us to use more information from the data. However,
the choice of r is not easy. If r is too large, bias can occur, and if r is too small, the
variance of the estimator can be very high. So, we must deal with a bias-variance
trade-off. In the present study, we use the largest order statistics of athletics triple-
jump, men and women, between 1980-2020 and 1993-2020, respectively. In addition
to the tail inference, we will analyse the wind effect on the athlete’s performance.
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Abstract: Extreme Value Theory provides the ideal framework for forecasting the
frequency of extreme and hazardous events that are unlikely to occur and hard to
predict. Within the aim of extreme value statistics lies the estimation of probabili-
ties of extreme events rarely observed in the past, to which end the estimation of the
extreme value index is key. Due to accelerating climate change, extreme meteoro-
logical phenomena such as heavy precipitation seem to be growing more severe and
frequent, but estimation of this evolution remains subject to large uncertainty. Thus,
inferential methods for the underlying non-stationary spatio-temporal processes are
currently object of widespread interest.

A recent development is the concept of scedasis, through which a trend in extremes
of space-time indexed observations can be captured and tactfully modeled within a
semi-parametric framework. In this talk, we will look at how one can use series of
data collected at several isolated locations to model extremes of the whole space-
time process, enabling the mixed moment estimator of the extreme value index ([2])
to seamlessly incorporate space-time non-stationarity and dependence.

As a stepping-stone for the development of the estimator’s asymptotic properties,
and building on the foundational works by [1], we investigate a second order approx-
imation to both tail empirical and tail quantile processes, making explicit a crucial
term for assessing the dominant component of bias in estimation. Finally, applica-
tion of the extended mixed moment estimator is illustrated with daily rainfall data
from a homogeneous region in the UK.
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Abstract: In Portugal, the spatial distribution and abundance of the black scab-
bardfish (BSF) is mostly unknown, the existing information relying on data from
commercial fisheries. Available data refers to areas where fisherman expect to have
higher catches of the species, which results that fishing locations are not selected
randomly but preferentially. The BSF captures in Portuguese waters were previously
modelled, taking the sampling preferentiability into account, using a Bayesian ap-
proach and INLA methodology, considering stochastic partial differential equations
(SPDE) for geostatistical data jointly with a with a Log-Cox point process model.
Based on this work, the aim of this study is to construct a new survey design to im-
prove the BSF capture estimates and, to analyse the effect of preferential sampling
on the choice of new sampling locations and its influence in the sampling design
choise. Within this approach, different design classes are investigated, namely ran-
dom, simple inhibitory and adaptive geostatistical sampling designs, regarding the
problem of spatial prediction, in order to achieve the optimal BSF design towards
the objective of the analysis.
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Abstract: The probability laws commonly used to describe counting data generally
include zero as an element of its support. Nevertheless, situations often arise, in
areas of statistical application, in which the number of zeroes expected according
to a given counting model differs significantly from the number of zeros actually
observed. In such cases, it becomes necessary to adapt the standard counting models,
inflating or reducing the probability initially assigned to zero. In this sense, we
consider a distribution that generalizes the geometric law ([1]) and that, through an
additional parameter, allows changing the probability attributed to zero observation.
After reviewing some probabilistic characteristics of this distribution, the asymptotic
behaviour of the estimators obtained by the method of proportions, moments and
maximum likelihood is established, and their performances are compared by means
of numerical studies in medium and high sample sizes. The suitability of this law
for real data sets is assessed, proving to be more effective than that obtained with
other classical ones. The study continues with the introduction of a model for
counting time series with conditional law to the past belonging to the family of
these generalized geometric laws, and the stationarity at order one is established.
The analysis of the number of new cases of Hantavirus infection per week in a
Germany state, between 2005 and 2018, using zero-distorted integer-valued time
series models concludes the study.
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Abstract: Em estudos observacionais longitudinais é usual fazerem-se medigoes
repetidas de mais do que um processo que evolui ao longo do tempo, sendo o objetivo
principal entender a associacdo dos varios processos e se existe algum que seja mais
relevante. Por exemplo, num processo de psicoterapia semanal varias avaliagoes sao
feitas aos clientes, como a sintomatologia, empatia do cliente com psicoterapeuta
ou quantidade de momentos de inovacao, entre outras. Nestes estudos é de partic-
ular interesse entender de que forma a evolugdo da sintomatologia e dos momentos
de inovacdo se associam e qual deles é o maior impulsionador para a mudanga.
Nesta apresentagdo iremos propor um modelo multivariado para duas varidveis lon-
gitudinais no contexto de modelos lineares mistos, explorando diferentes estruturas
de correlacao possiveis, para responder a estas questoes. Serao discutidas também
diferentes distribuigoes para as variaveis longitudinais.
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Abstract: Muitas vezes, em problemas reais envolvendo modelos de regressao linear
(RL), pode-se obter melhor descrigdo da realidade considerando-se vérias varidveis
respostas em simultaneo, onde se analisam m > 2 carateristicas do mesmo fenémeno.
Nestes casos, deve-se considerar o modelo de RL multivariada, em que cada individuo
Y;, i=1,...,n é descrito pela equagao

Y =x;B+ei, i=1,...,n, (1)
em que Y; = (¥i1,..-,Yim) ¢ um vetor 1 X m correspondente & i—ésima obser-
vagdo, x; = (1,z41,..., @) é um vetor 1 x (k4 1) dos preditores, 3 é uma matriz
(k+ 1) x m dos coefficientes e o termo dos erros €; = (€;1,...,€:m) é independente

e idnticamente distribuido e tem as mesmas dimensoes de Y .

Devido a eventuais limitagoes dos aparelhos de medicdo ou da forma como se
planeiam as experiéncias, os dados observados podem estar censurados, pelo que a
varidvel realmente observada é Y;. Assim, Yi; = maz{Y;;,L;}, i=1,...,n, j=
1,...,m (no caso da censura & esquerda). Geralmente, a andlise estatistica deste
tipo de dados baseia-se no algoritmo EM (Ezpectation-Mazimization) ou na ampli-
acao de dados, visto que resultam numa reconstrucao de dados permitindo aplicagao
de técnicas desenvolvidas para dados nao censurados.

Atendendo a pertinéncia do problema e a escassez de litertura no tema, neste tra-
balho analisamos, através de um estudo de simulagao, o desempenho de trés métodos
de estimacao de modelos de RL multivariada para dados censurados: o algoritmo
EM, a ampliagdo de dados e o algoritmo Gibbs com ampliagdo de dados. No estudo,
foram consideradas diferentes percentagens de censura e dimensées de amostras, e
os resultados sugerem que os trés métodos resultam em estimativas consistentes.
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Abstract: In recent years, there has been a renewed interest in developing new gap
time models to better describe real-life phenomena. A large part of the statistical
methods for the analysis of recurrent events is based on Poisson processes. In this
context, Zhao and Zhou [2] proposed a semiparametric model based on a marginal
rate function that is derived from a non-homogeneous Poisson process (NHPP).
Nonetheless, when the research interest focus on how the recurrence rate evolves
over time, a suitable parametric model could be more advantageous.

Therefore, in this work we present a detailed study on the properties of a fully-
parametric model derived from a NHPP, named extended Chen-Poisson (ECP)
marginal rate model. The model is characterized by a marginal rate function based
on the ECP distribution that was recently proposed by Sousa-Ferreira et al. [1]. Un-
der this approach, the conditional distribution of the gap times is deduced. More-
over, it is shown that this model has the Chen marginal rate model as a limiting case.
The maximum likelihood (ML) method is applied for parameters estimation in the
presence of right-censoring. A simulation study is conducted to evaluate the prop-
erties of the ML estimators in several scenarios with different sample sizes, number
of recurrences, percentages of censoring and shapes of the marginal rate function.
An application to the bowel motility data is considered to illustrate the potential of
the ECP marginal rate model in comparison with other competing models.
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Abstract: The estimation of transition probabilities is of major importance in the
analysis of survival data with multiple events. These quantities play an important
role in the inference in multi-state modeling providing in a simple and summarized
manner long-term predictions of the process. Recently, de Ufia-Alvarez and Meira-
Machado (2015) proposed nonparametric estimators based on subsampling which
have already proved to be more efficient than other nonparametric estimators in
case of strong violation of the Markov condition. However, since this approach uses
a specific portions of data when the subsample sizes are reduced or in the presence of
heavily censored data this may lead to higher variability of the estimates. To avoid
this problem, we introduce parametric estimators for the transition probabilities that
are also based on subsampling. We have considered several flexible distributions to
handle this issue appropriately. One of the proposed approaches, which provides
good results, with high flexibility, is based on the generalized gamma distribution.
Results of simulation studies confirm the good behavior of the proposed methods.
We also illustrate and compare the new methods to the nonparametric landmark
estimator through a real data set on colon cancer.
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Abstract: In statistical extreme value theory, the occurence of clusters of exceedances
of high thresholds is related to the extremal index (EI), when that parameter exists.
In such cases, the EI represents the reciprocal of the mean cluster dimension in the
limit distribution. The most known EI estimator is the blocks estimator, which is
not robust. But previous studies show its good performance in m-dependent struc-
tures with low values of FI, which are very interesting since the EI takes values
between zero and the unity, the last case corresponding to independence. We con-
sider the estimation of the mean cluster size, modelling the clusters dimension with
a hurdle Poisson regression model. A simulation study explores and compares dif-
ferent robust proposals. We propose the robust hurdle estimation based on the best
estimates results.

Acknowledgements: Research partially supported by National Funds through FCT,
—Fundagao para a Ciéncia e a Tecnologia, projects UIDB/MAT/0006/2021 (CEA/UL)
and UIDB/MAT/04106/2021 (CIDMA).

References

[1] Cantoni, E., Zedini, A. A robust version of the hurdle model. J. Statist. Plann.
and Infer., 141, 121-1223, 2011. doi:10.1016/j.jspi.2010.09.022

[2] Gomes, I., Miranda, C., Souto de Miranda, M. A Note on Robust Estimation of
the Extremal Index. In: La Rocca M., Liseo B., Salmaso L. (eds.) Nonparametric
Statistics: ISNPS 2018. Springer Proceedings in Mathematics and Statistics, vol.
339, 213-225, 2020. doi:10.1007/978-3-030-57306-5_20

[3] Robert, C.Y. Inference for the limiting cluster size distribution of extreme values.
The Ann. of Statist., 37, 271-310, 2009. doi:10.1214/07-A0S551

134


doi:%2010.1016/j.jspi.2010.09.022
doi:%2010.1007/978-3-030-57306-5_20
doi:10.1214/07-AOS551

BOOK OF ABSTRACTS of SPE 2021

Dimension Reduction with Histogram Principal
Component Analysis for the Detection of Internet Attacks

Ana Subtil®, M. Rosério Oliveira?, Lina Oliveira®
anasubtil@tecnico.ulisboa.pt, rosario.oliveira@tecnico.ulisboa.pt,
lina.oliveira@tecnico.ulisboa.pt

@ CEMAT e Departamento de Matemdtica, Instituto Superior Técnico, Uni-
versidade de Lisboa, Portugal
b CAMGSD e Departamento de Matemdtica, Instituto Superior Técnico, Uni-
versidade de Lisboa, Portugal

Keywords: anomaly detection, histogram principal component analysis, internet
data, symbolic data analysis

Abstract: Internet communications are vulnerable to attackers that unlawfully inter-
cept traffic between two parties, to observe, modify, or disrupt the communication.
We use unsupervised anomaly detection methods, based on histogram principal
components, to detect this type of attacks. The methods draw on round-trip-times
(RTT) measured between a set of monitoring devices (probes) and a target com-
puter, the potential victim of attacks.

The data was gathered on an infrastructure comprising 12 worldwide distributed
probes, periodically measuring the RTT to each monitored target. Whenever an
attack was being perpetrated, the traffic was routed from each of the probes to the
attacker and then towards the target, presumably leading to anomalous RTT which
the anomaly detection methods should signal.

At 120-second intervals, each probe sent 10 packets to the monitored target, ob-
taining 10 RTT measurements, from which minimum, median, and maximum were
computed. Thus, for each target, we consider a symbolic data set with 12 histogram-
valued variables and propose anomaly detection methods based on histogram prin-
cipal component analysis. From the histogram-valued input data set, we com-
pute symbolic covariance matrices and determine their eigenvalues and eigenvec-
tors. Then, we use a Moore’s based histogram algebraic structure to obtain linear
combinations of the initial histogram-valued data, with loadings determined by the
calculated eigenvectors. The resulting weighted sums are the histogram-valued PC
scores. We use the projected data on the first principal component as the basis
for anomaly detection methods, applying conventional methods that draw on the
symbolic means of the histogram-scores.
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Abstract: Imbalanced data is a common characteristic in vast real-world applica-
tions, such as health cancer diagnose, fraud detection, etc. In problems involving
classification, regression, or anomaly detection learning patterns from classes where
a small number of observations are available may bias the results, and hence the
learned model become useless, in practice.

Balancing techniques are a common strategy to address these problems. As the name
suggests, these techniques try to overcome the problem by balancing the number of
observations in each class.

In addition to imbalance problems, datasets coming from real problems may have
atypical observations or outliers. As a result, learning from these datasets become
even more challenging, since atypical data may gain unpleasant importance after
balancing. This effect can be more severe when one uses classical balancing tech-
niques, leading to biased and poor results.

In order to overcome these issues, we propose a robust approach to imbalanced learn-
ing - which we call RM-SMOTE - that combines the idea of SMOTE with robust
Mahalanobis distance. We propose to automatically down weight atypical Minority
class observations in such a way that potentially outliers from this class have a low
chance to be selected in the resampling step.

The mean performance of this method is evaluated using simulated and real im-
balanced datasets with different levels of contamination. The results indicate the
superiority of RM-SMOTE in terms of performance metrics when handling divergent
proportion of outliers while balancing the dataset.
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Abstract: Cancer is a disease driven and characterised by mutations in the DNA.
Different categorisations of DNA mutations have allowed the identification of pat-
terns that can act as signatures for the processes that have governed the life of the
cancer. Over the last decade, research groups have identified more than 100 such
signatures [1, 2].

These analyses are improving our understanding of cancer aetiology and have the
potential to play a role in diagnosis, prognosis and treatment choice. Consisting of
the estimation of probability mass functions or weights determining non-negative
weighted combinations, mutational signature analyses are perhaps unique amongst
comparable analyses in the medical literature, in that no confidence intervals or
other representations of uncertainty are demanded when reporting the results.

In this talk we review the key statistical challenges for the field, assess the potential
of existing approaches to adapt to those challenges, and comment on what we think
are promising directions. We evaluate how to perform simultaneous inference on
model dimension and parameters. As data arrives over time, we assess whether it
is possible to update parameters sequentially in a statistically sound manner. As
practitioners can trade off a large number of participants in a study for measurement
accuracy in individual tumour samples, a fully probabilistic approach to modelling
will help to determine sample sizes. Lastly, as we deal with data that is highly
heterogeneous, we will argue that all sources of heterogeneity should be modelled
explicitly.
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Abstract: This talk introduces a novel hypothesis test for additivity in nonpara-
metric regression models. Inspired by recent advances in the asymptotic theory of
analysis of variance when the number of factor levels is large, we develop a test
statistic that checks for possible nonlinear relations between the available predic-
tors and the residuals from fitting the additive model. The asymptotic distribution
of the test statistic is established under the null and local alternative hypotheses,

/4 An advantage over

demonstrating that it can detect alternatives at the rate of n
some methods in the literature is that the proposed method maintains its level close
to nominal under heteroscedasticity and can be applied to both fixed and random
designs. Extensive simulations suggest that the proposed test outperforms competi-
tors for small sample sizes, especially for fixed designs, and performs competitively

for larger sample sizes. The proposed method is illustrated with a real dataset.
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Abstract: Up till now, the construction of Mokken scales [1], [4] has still assumed
that complex samples are treated as SRS samples, but there are very few exceptions
[2], [3]. This means that the Popularities (Pi), the Scalability Coefficients Hij, Hi
and H, and their standard errors are estimated, for instance, ignoring a stratified
multi-stage cluster sampling design. Consequently, this decision can lead to erro-
neous conclusions. From this purpose, the current study briefly illustrates how to
use complex probabilistic sampling designs in the Mokken scaling analysis, includ-
ing the statistical software Complex Mokken, the 2001 SAEB complex survey data
(Brazilian Basic Education Assessment System), and an economic capital measure
from the fifth grade students enrolled in urban primary schools. The results sug-
gest that the combined effects of stratification, clustering and sampling weights via
SAEB design should not ignored in the estimation. In summary, this study strongly
recommends that researchers should be aware when using complex sample data for
the construction of Mokken scales [5].
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Abstract: We present a newly developed R package, vsd [1], meant to visualize data
in survival analysis.

This package, taking use of other R packages, such as the packages ggplot2, survminer
and flexsurv, allows the user to visualize several plots for right-censored data, as per
example: the Kaplan-Meier estimate of the survival function, the smoothed estimate
of the hazard function, the residuals and forest plots associated to the coefficients
of a Cox model, as well as the survival function estimates for parametric models.
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Abstract: A doenga cardiovascular é uma das principais causas de morte em ambos
os géneros no mundo. Para compreender melhor os efeitos de diferentes fatores de
prognéstico realizou-se um estudo de sobrevivéncia que retrata o tempo desde o
diagnéstico de insuficiéncia cardiaca até ao término do estudo ou & sua morte [1].
Numa fase inicial, obtivemos através do estimador de Kaplan-Meier, as estimativas
de sobrevivéncia. De forma a comparar a sobrevivéncia em determinados grupos
recorreu-se a alguns métodos ndo paramétricos, nomeadamente, o teste de log-rank.
Para estudar o efeito de um conjunto de covaridveis no tempo de sobrevivéncia
foram ajustados vérios modelos de regressdo de Cox [2]. Como algumas das varidveis
quantitativas em estudo revelaram um efeito nao linear, procedeu-se ao ajustamento
das mesmas através de splines penalizadas [3]. Utilizou-se o método de selegao
regressiva para selecionar as varidveis a reter no modelo final. As varidveis que
se mostraram significativas foram a idade, os niveis da enzima CPK, os niveis de
creatinina sérica, a anemia, a hipertensao e a fragdo de eje¢do, indo de acordo aos
resultados apresentados em [1]. Com a finalidade de verificar o pressuposto dos
riscos proporcionais recorreu-se aos residuos de Schoenfeld e a um teste de hipétese
[4], a partir dos quais o pressuposto foi validado. Por ultimo, através da andlise dos
residuos de Cox-Snell e dos desvios residuais constatou-se o bom ajustamento do
modelo.
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Abstract: The use of industrial waste in the production of new types of cement
replacement binders, especially through the alkaline activation technique, has been
gathering increasing attention, [1, 2]. In the present work, different mixtures were
prepared with glass waste and fly ash considering different precursor activator so-
lutions. The aim is to obtain a model to predict the compressive strength as a
function of different ratios between glass waste and fly ash. Five different types
of the mixture were prepared with different glass waste/fly ash ratios within three
different levels of precursor activator solutions. The five mixtures correspond to the
following glass waste/fly ash ratios: 0/100, 25/75, 50/50, 75/25 and 100/0. The
levels of precursor activator solutions are denoted by L, M and H, where level L is
the one with the lowest quantity of cleaning solution while level H is the one with
the highest quantity of cleaning solution. All the specimens were submitted to a
uniaxial compression strength (UCS) test.

For each level of precursor activator, it is performed a multiple linear regression with
dummy variables to determine the influence of the ratio between glass waste and fly
ash on the compressive strength [3].
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Abstract: Na literatura tem surgido cada vez mais modelos de regressdo, com o
objetivo de melhorar o ajuste de dados reais, utilizando distribui¢des de probabil-
idades nao gaussianas. Em algumas situacoes é necessario relacionar uma variavel
com distribuicdo Lomax Exponencializada com séries de covaridaveis. Devido a essa
necessidade o objetivo deste trabalho é propor um novo modelo de regressdo quan-
tilica utilizando a distribui¢do Lomax Exponencializada, proposta por [1]. Seja
y ~ LE(a, d, A). Inicialmente, reparametrizamos a distribuigdo em termos dos quan-
tis (u) utilizando a seguinte relagdo A = [(1 — Té)_% — 1]/p.  Assim, cada y
possui distribuicao LE reparametrizada em termos do quantil pode ser escrita por
meio de uma estrutura de regressdo, dada por g(u:) = xl B, parat = 1,...,n,
z] = (1,z¢1,...,Ttp), p € N, um vetor com as varidveis explicativas, com vetor
de parametros 8 = (o,6,8")", onde B = (Bo,B1,---,Bk) € RF ek € Ne g()
é uma funcdo de ligacdo mondtona e duas vezes diferencidvel. A estimagdo dos
parametros foi realizada via Estimador da Maxima Verossimilhanga (EMV). Foram
realizadas simulagoes de Monte Carlo para avaliar o viés, o desvio padrao, o Erro
Quadrético Médio (EQM), o coeficiente de curtose e o coeficiente de assimetria.
Durante as simulagoes, para cada cendrio, foram analisadas 10.000 replicagées com
tamanho amostral n € {50, 100,500}, = € {0.10,0.25,0.50,0.75,0.90} e valores dos
pardametros o = 0.5, § = 5.0 ¢ 8 = (0.2,0.5,0.3) 7. As simulacdes de Monte Carlo
foram analisadas e verificou-se que o viés dos parametros B sao menores em com-
paragdo ao viés dos parametros o e §. Dentre todos os pardmetros o § foi o que
apresentou maior viés. O EMV de a apresentou menor EQM, seguido do vetor 8
e do parametro J, respectivamente, em ambos os cendrios. Analisando o EMV de
todos os parametros pode-se observar que quando o tamanho amostral aumenta, o
vies e 0 EQM diminuem. O estimador EMV de 3 apresentou menor desvio padrao,
seguido pelo desvio padrao de « e de ¢, respectivamente. O desvio padrao diminui
conforme o tamanho amostral aumenta. Esta andlise indica que o EMV é um esti-
mador consistente para os parametros do modelo proposto. Analisando os valores
dos coeficientes de curtose e assimetria, para o vetor de parametro 3, estes estdo
préximos de zero e trés, respectivamente, indicando a normalidade assintética do
EMV.
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Abstract: COVID-19 is a disease caused by the virus SARS-COV-2. As a new
disease, its poor understanding can result in delayed identification and treatment.
Hence, is of crucial importance to understand the factors that may influence the
disease severity. In this study, we run a meta-analysis on published articles (www.
covidanalytics.io/dataset), to evaluate comorbid chronic diseases as predictors
for COVID-19 severity. Specifically, pre-existing chronic conditions, such as hy-
pertension, diabetes and cardiovascular diseases, were analyzed as risk factors for
developing severe COVID-19.

Meta analysis with fixed-effects or random effects models, used as appropriate, were
considered with estimation of odds ratio (OR) of severe COVID-19 for the afore-
mentioned comorbidities and corresponding 95% confidence intervals (95% CI). The
number of studies considered ranged from 14 to 18, depending on the comorbidity
considered, with numbers of COVID-19 patients with severe disease ranging from 8
(15%) to 181 (39%), and resulting in a overall sample with a total of patients with
severe COVID-19 ranging from 1071 (27%) to 1182 (27%).

The presence of comorbidities such as hypertension (random effects model: OR 2.72;
95% CI [2.06,3.60]), diabetes (fized effects model: OR 2.51; 95% CI [2.03,3.10])
and cardiovascular diseases (fized effects model: OR 2.73; 95% CI [2.00, 3.72]) were
associated with significantly higher risk of developing severe COVID-19 (p < 0.0001).
The results also show that those who had a severe disease manifestation, compared
with those who had not, differed significantly on symptoms such as the presence of
fever (random effects model: OR 2.00; 95% CI [1.38,2.91]; p = 0.0002) and cough
(random effects model: OR 1.11; 95% CI [1.03,1.20]; p = 0.0081).

This analysis reinforces that patients with such today life’s comorbidities, in case
of catching COVID-19, should be early and carefully monitored in order to prevent
severe disease.
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Abstract: The world is on the verge of a necessary energy transition. Solar energy,
obtained through PhotoVoltaic (PV) systems, is the most viable green energy source
to be produced at the domestic level. This allows every individual to take matters
into their own hands and make a valuable contribution towards this common goal.
Understanding the factors that influence the adoption of domestic solar energy, how
it changes throughout the different regions of Portugal and how spatial dependent
factors contribute to the promotion of this technology is of the utmost importance
to stimulate adoption. As to this day, to the best of my knowledge, these are not
yet known. This study will be a key contribution to enable adherence efforts to
be channelled to where adoption is more likely, ultimately accelerating Portugal’s
energy transition.

Hence, the goal of this study is to build a spatial model that estimates for each
region in Portugal the probability of individuals adopting domestic PV systems. To
better visualize and understand the underlying spatial distribution, a map will be
produced where the variation of this probability is reflected.

To fulfil this goal, the study uses a sample from around 440 domestic PV systems,
installed between June and November 2020, spread over 278 municipalities in con-
tinental Portugal as well as environmental, socioeconomic and demographic data
from public sources (Instituto Nacional de Estatistica, IP - Portugal).

To this end, different spatial regression models will be considered and their results
compared.
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Abstract: The coronavirus disease outbreak, which is caused by the Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), seems to have started in the
Chinese city of Wuhan in December 2019 and, in March 2020, the World Health
Organization (WHO) declared the COVID-19 outbreak a global pandemic. Since
then, the outbreak of the COVID-19 undoubtedly poses the biggest public health
challenge since the Spanish flu in 1918 and 1919[2].

Time series hierarchical clustering algorithms will be applied in order to classify Eu-
ropean countries where the 14-day notification rates of newly reported COVID-19
cases and deaths per 100 000 population by week have similar patterns of behaviour.
For measuring similarity between time series, an accurate and computationally effi-
cient distance measures, such as a shape Dynamic Time Warping, will be performed.
After an appropriate characterization of time series data, where countries with sim-
ilar/different trends, seasonality and hidden patterns were identified, forecasting
ARIMA models will be applied to forecast a 14-day notification rates of cases and
deaths.

The presented methodologies are applied to confirmed cases of Coronavirus from
week 13 of 2020 to the latest most updated date. The data were gathered from
the European Centre for Disease Prevention and Control (ECDC). Weekly updates
on the number of cases and deaths reported worldwide and aggregated by week are
published every Wednesday([1].
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Abstract: Dispomos de dados didrios, de 1975 a 2006, sobre as areas das regides
faculares nos hemisférios norte e sul do Sol, medidas no OAUC. Estes dados sdo
indicadores da atividade magnética do Sol e foram tratados anteriormente ([1]),
tendo sido constatada a existéncia de uma dinadmica assimétrica nos dois hemisférios.
Dispomos também de dados didrios sobre a irradiagao solar (intensidade luminosa do
Sol recebida pela Terra) entre 1976 e 2015, registados no National Solar Observatory
Kitt Peak (NSOKP, EUA).

Na sequéncia da breve andlise da dependéncia existente entre estas variaveis através
de um modelo de regressao linear simples feita em [2], exploramos, neste trabalho,
a adequagdo de tal modelo linear aquelas séries temporais recorrendo aos dados
recolhidos no OAUC e no NSOKP.

A série temporal bivariada que consideramos é relativa ao maior periodo de obser-
vagdo comum a série das regioes faculares e a série da irradiagao solar. Além disso,
para ultrapassar o problema de dados omissos, especialmente presente na segunda
série, os elementos da série bivariada sao os pares de médias mensais (més solar com
27 dias, segundo a rotagdo de Bartel) das varidveis em estudo.

O estudo desenvolvido mostra que o modelo de regressao linear simples obtido, com
coeficientes semelhantes aos de [2], é insuficiente para exprimir a média mensal das
areas das regides faculares em termos da média mensal da irradiacao solar. Observa-
se, no entanto, a correta adequagao a um modelo linear mais complexo que permite
concluir que a média mensal das dreas das regides faculares é bem descrita pelos
seus dois valores mais recentes e pelos valores actual e mais recente da irradiagao
solar média mensal.
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Abstract: Risk Analysis has assumed a crucial relevance over the past few years,
particularly in dynamical systems with increasing complexity. Thanks to the recent
technological advances, the use of simulation techniques became current to estimate
models allowing predict systems’ behaviors, with respect to the probability of oc-
currence of a specific event and the consequences of this occurrence. Uncertainty
associated with the simulation, either in model parameters or in experimental data,
reveals its quantification as a prerequisite in probabilistic risk assessment.

The computational costs of numerical simulation are often very high, thus the use of
metamodels arises as a pressing necessity. Stochastic Response Surface Methodology
(SRSM) is known to be a suitable tool, both for the estimation of metamodels for the
behaviors of systems and risk assessment, as for the quantification of uncertainty.
Although engineering applications of the methodology predominate in the literature,
it has also been possible to extend and explore this methodology in many areas,
namely in studies connected with Health problems, more specifically, in Medicine.
We present a study based on Wisconsin Breast Cancer Prognostic database (http:
//pages.cs.wisc.edu/$\sim$olvi/uwmp/cancer.html#prog) with uncensored data
and right censored data, in order to compare both censored/uncensored results and
to attain more realistic results. The aim is to provide more appropriate models
to prediction and to risk analysis, since the models obtained with uncensored data
suffer from a right bias. Computational results and graphics were implemented using
R software.

References

[1] Isukapalli, S. An uncertainty analysis of transport transformation models. Ph.D.
Thesis, New Brunswick, New Jersey:The State University of New Jersey, (1999).

[2] Leal, C, Oliveira, T., Oliveira, A. Stochastic Response Surface Methodology—a
study on polynomial chaos expansion. Stochastic Modeling Data Analysis & Sta-
tistical Applications, 283 (2015).

[3] Oliveira, T., Leal, C., Oliveira, A. Stochastic response surface methodology: A
study in the human health area. AIP Conference Proceedings(Vol. 1648, No. 1,
p. 840012) (2015).

[4] Oliveira, T., Leal, C., Oliveira, A. Response Surface Methodology: A Review
of Applications to Risk Assessment. Theory and Practice of Risk Assessment,
Springer Verlag, 136, 385-397 (2015).

150



BOOK OF ABSTRACTS of SPE 2021

Forecasting models for time-series: a comparative study between
classical methodologies and Deep Learning

D.R. Lopes?, F.R. Ramos®, D.A. Mendes”, A.R. Costa®
dro.lopes@campus.fct.unl.pt, frjirs@iscte-iul.pt, deam@iscte-iul.pt
anabela.costa@iscte-iul.pt

¢ UNL and CEDOC-UNL
b ISCTE-IUL and BRU-IUL
¢ ISCTE-IUL and CMAF-CIO

Keywords: ARMA, DNN, ETS, forecasting, time-series

Abstract: In a year where the word “forecast” has been extensively used, it’s more
important than ever to have accurate forecasting models. In particular, in eco-
nomics, finance and business areas; forecasting techniques are used to support en-
terprises to decide future directions, which determine the success of the same enter-
prises. However, in order for the forecasting techniques to be efficient, these must
be truly understood and tested in real data-driven context, by taking in account
existing models and new approaches. Based on the scientific literature, the classi-
cal methodologies are the most utilised by professionals, the autoregressive moving
average (e.g. ARMA) and the exponential smoothing models (e.g. ETS), are the
classical methodologies which are the most utilised by professionals [3]. Nonetheless,
due to promising results, the literature has been keen on Deep Learning methodolo-
gies, in particular Deep Neural Networks (DNN) [2].

In fact, investigating what type of models should be used for each time-series based
on their characteristics is the goal of this work. Three distinct models — ARMA,
ETS and DNN — are assessed in the forecast of time-series with distinct patterns
(see [1]). The discussion of the results will take into account not only the forecasting
ability, but also its interpretability and computational cost.

This study shows that the additional computational power required in more complex
models may not justify the improved accuracy. Although in time-series with strong
perturbations, advantages are recognised in DNN models (lower prediction error),
in series with a clear trend and/or seasonality, classical methodologies (e.g. ETS)
outweighs the former.
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Abstract: Este trabalho foi motivado por um estudo envolvendo pacientes do sexo
feminino com cancro da mama, realizado no Instituto Portugués de Oncologia de
Lisboa. Os modelos de sobrevivéncia conjuntos baseados em cépulas foram ajustados
a esses dados, contemplando diversos fatores de risco, tais como, a idade do paciente,
a histologia e grau de diferenciacdo do tumor, a ploidia do ADN e o estadiamento
clinicopatolégico do paciente. Modelos de sobrevivéncia univariados foram também
construidos, permitindo a comparacao de resultados com os modelos conjuntos. Para
a analise conjunta dos dados de cancro da mama, os resultados computacionais foram
obtidos através do pacote do R, GJRM, desenvolvido para implementar Modelos de
Regressao Conjuntos Generalizados.

O objetivo deste trabalho é avaliar a relagdo entre o tempo de sobrevivéncia global
e o tempo livre de doenga através de fungdes cépula, considerando distribuigoes
marginais de sobrevivéncia Weibull. O estadiamento clinicopatolégico dos pacientes
e a ploidia do ADN s&o considerados estatisticamente relevantes para ambos os
tempos de sobrevivéncia. Em relacao a idade dos pacientes, o seu efeito apenas é
relevante para o tempo de sobrevivéncia global de pacientes mais velhos. O risco
de ocorrer uma reincidéncia do cancro ou morte, dadas as caracteristicas clinicas
do paciente, é diferente para os modelos univariado e bivariado. Para além disso,
a estimativa do pardmetro de cépula demonstra uma elevada associagdo entre os
tempos em estudo. Esta associagdo é também influenciada pela idade dos pacientes,
i.e., pacientes mais velhos apresentam uma maior correlagdo entre os tempos de
sobrevivéncia.
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Abstract: Um dos grandes problemas na andlise e compreensao da COVID-19 esta
no processo de registro dos dados de casos e ébitos. Diversas pesquisas tém apontado
que, no Brasil, hd subnotificagdo na contagem oficial devido a diversos fatores, como
a baixa testagem e a dificuldade de diagndstico em diversas regides. No entanto,
muitos estudos levam em consideracao os nimeros oficiais e influenciam diretamente
em tomadas de decisoes. A Estatistica nos fornece modelos que auxiliam na corregéo
de subnotificagdo e, neste trabalho, estudamos e apresentamos as ideias por tras
do modelo hierarquico Poisson-binomial. No modelo de Poisson, supomos que o
ntmero verdadeiro de casos, digamos y, que nao é diretamente observado, segue uma
distribuicao de Poisson(A) e o numero notificado, digamos z, segue uma distribuigao
Binomial(y, p), sendo p a probabilidade de notifica¢ido. Desse modo, estabelecemos
uma relagdo hierdrquica entre y e z tal que 0 < z < y. Tanto no caso Poisson
quanto no Binomial, encaramos o problema adicionando covariaveis, como niimero
de testes disponiveis, IDH, dentre outros, referentes aos estados brasileiros. Com
isso, espera-se que os resultados obtidos tragam uma visdo mais critica e estatistica
dos dados divulgados no Brasil. Este trabalho é fruto de uma Iniciacao Cientifica
que se encontra em desenvolvimento na UFV e é financiada pelo Conselho Nacional
de Desenvolvimento Cientifico e Tecnolégico — CNPq.
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Abstract: Pearson’s influential work of 1900 [1] introduced the chi-squared goodness-
of-fit test, that can be found today in almost every textbook on elementary statistics.
This test is in fact a test of goodness of fit for a multinomial distribution. Many
results concerning the test were discovered since Pearson’s work. For example, it
is known that the way distribution parameters are estimated and the way data is
partitioned affects the quality of the test. Nonetheless, most of the times, important
details like these are omitted in the referred textbooks, for the sake of simplicity
or space saving, or any other reason. Trying to avoid the effect of the result of “a
lie repeated a thousand times”, this work collects some important milestones in the
history of the chi-squared goodness-of-fit test, hoping to help the practitioners to
design their goodness of fit tests.
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References

[1] Pearson, K. On the criterion that a given system of deviations from the probable
in the case of a correlated system of variables is such that it can be reasonably
supposed to have arisen from random sampling. Philosophical Magazine. Series 5.
50 (302): 157-175, 1900. doi:10.1080/14786440009463897.

154



BOOK OF ABSTRACTS of SPE 2021

Modelagao de nutrientes e elementos de qualidade ecoldgica para
a classificacao do estado das massas de agua superficiais (Al-
bufeiras do Norte)

Irene Oliveira®®, Joaquim Jesus®, Rui Cortes®
ioliveir@Qutad.pt, jjesus@utad.pt, rcortes@Qutad.pt

@ Centro Investigagdo e de Tecnologias Agroambientais e Bioldgicas (CITAB),
Universidade de Trds-os-Montes e Alto Douro, Portugal
b Centro de Matemdtica Computacional e Estocdstica (CEMAT-1ST-UL)

Keywords: ambiente, ecologia, modelacao, regressao

Abstract: Apresentam-se alguns dos resultados de modelagdo para o estabeleci-
mento do Bom Potencial Ecolégico em massas de dgua fortemente modificadas -
Albufeiras do Norte, no ambito do projeto Servigos para Melhorar e Complementar
os Critérios de Classificagdo do Estado das Massas de Agua Superficiais Interiores,
promovido pela Agéncia Portuguesa do Ambiente. Destaca-se o trabalho estatistico
realizado para uma das tipologias (Albufeiras do Norte), relativo ao uso de paramet-
ros fisico-quimicos, de suporte aos elementos biolégicos que melhor discriminam o
Estado Ecolégico determinados a partir dos EQR (Ecological Quality Ratio), ou
seja o desvio em relagdo & situacao de referéncia (massas de dgua nao perturbadas).
Consideraram-se os dados disponibilizados relativos as campanhas de monitoriza-
cao de ambito nacional, realizadas nos anos de 2006, 2010, 2017 e 2019. Na analise
exploratéria usaram-se transformagdes de varidveis para selecionar as relagées e mod-
elos mais relevantes e estabelecer os limiares entre classes de qualidade do Estado
Ecolégico. Foram avaliados modelos de regressao procurando definir, se possivel,
as classes de qualidade para Potencial Ecolégico, a partir dos inversos dos limiares
definidos para o EQR. Teve-se em consideracido o modelo de regressao cldssico, mod-
elos aditivos generalizados e outros alternativos (regressdo segmentada e regressao
quantilica). Os procedimentos utilizados seguiram a publicac¢do de referéncia [1].

Acknowledgements: Este trabalho foi financiado por Fundos Nacionais através dos
Projetos UID/AGR/04033/2019 ¢ UID/MULTI/04621/2019 da Fundagdo para a
Ciéncia e a Tecnologia, Agéncia Portuguesa de Ambiente e o Projeto Servicos para
Melhorar e Complementar os Critérios de Classificacdo das Massas de Agua Super-
ficiais Interiores.
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Abstract: The population growth as well as technology development have caused
the volume of data to increase exponentially. In case of commerce and retail, the
available amount of data increases almost by the second, due to high number of
transactions that are processed in a short space of time. This high amount of data
is very important to a company success. However, to take insights of high amounts
of data is a hard and complex task.

This study addresses the problem of analyzing transactions based on a dataset char-
acterized by high dimensionality and large volume. In particular, it aims (1) to
establish relationships between items which are purchased together (baskets), using
Market Basket Analysis, through the analysis of Association Rules and (2) to group
different types of baskets using (mixed data) clustering algorithms, defining and
discovering different segments of baskets.

The available data was from 2 years and included 120 760 325 shopping baskets of 297
fuel stations and respective convenience stores describing the purchased items and
the location and date of purchase. Prior to the analysis, a pre-processing step was
taken to evaluate the levels of the products hierarchy. To avoid granularity problems,
this analysis focuses on the second level of the products hierarchy. The Market
Basket Analysis was implemented using the FP-Growth algorithm while the Clusters
Analysis was performed with K-Medoids, K-Means and DBSCAN algorithms. A
comparison between the performance of these algorithms is also presented.

Acknowledgements: RB work is funded by national funds through the FCT - Fun-
dagao para a Ciéncia e a Tecnologia, I.P., under the scope of the project UIDB/00297
/2020 (Center for Mathematics and Applications).

156



BOOK OF ABSTRACTS of SPE 2021

Comparacgao das abordagens semi-paramétricas a ANOVA com
dois fatores na presenca de heterocedastidade

Dulce G. Pereira®, Anabela Afonso®
dgspQuevora.pt, aafonsoQuevora.pt

@ Departamento de Matemdtica/ECT, Centro de Investigagao em Matemdtica
e Aplicagoes/IIFA, Universidade de Evora

Keywords: estatistica de Wald, interacdo, robustez, testes de permutacao

Abstract: A ANOVA fatorial é usada para comparar a média de varios grupos de
dados e assenta nos pressupostos; i) normalidade da distribuigdo dos erros, ii) ho-
mocedasticidade, e iii) independéncia dos residuos. Na prética, estes pressupostos
sao facilmente violados. No final da década de 90, foram propostos dois testes alter-
nativos que permitem relaxar estes pressupostos: o Wald Type Statistics (WTS)[1]
e Anova Type Statistics (ATS)[3], mas que requerem amostras de grande dimensao.
Nos ultimos anos tém ganho muita atencao os testes baseados na permutagao de
observagoes que sdo muito robustos a violagao do pressuposto de normalidade, mas
existem poucos estudos sobre o seu desempenho na presenca de heterogeneidade
[5, 2, 4]. Este trabalho pretende dar um contributo nesta dltima anélise. E real-
izado um estudo por simulagao, em que se consideram delineamentos equilibrados
com igual e desigual nimero de niveis dos fatores, vérios tipos de distribuigbes com
diferentes graus de dispersao.
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Abstract: In December 2019, a novel coronavirus emerged in the Wuhan province in
China. As it spread across the world rapidly, the World World Health Organization
officially declared a pandemic on March 11, 2020.

As the number of COVID-19 cases increased all over the world the capabilities of
the different health systems of each country were put to the test, and there was a
necessity to better understand the hospital dynamics of this decease.

From the beginning of the pandemic, mathematical models were constructed world-
wide to study the spread of COVID-19, but the lack of information about the novel
coronavirus and its dynamics of transmission made parametrization of these models
extremely difficult and heavily reliable on curve fitting, what lead to not so realistic
models constructions and very deviated predictions when compared with the reality.
The goal of this study is to describe the COVID-19 Hospital discharge data in
Portugal. We analysed the evolution of the number and duration of hospital stays
in infirmary and intensive care units (ICU), risk of being hospitalized and admitted
to ICU, and explored the best probabilistic distributions to describe the duration
of hospital stays in infirmary and ICU. From this description, parameters were
calculated and successfully used in the COVID-19 in-CTRL model[l] and can be
used in other modelling studies.
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Abstract: A COVID-19 é uma doenca respiratdria infecciosa grave causada pelo
coronavirus SARS-CoV-2 que originou uma pandemia que se tem prolongado pelos
anos de 2020 e 2021. Identificar os fatores de risco determinantes é fundamental
para minimizar o risco de eventos adversos, especialmente a morte.

Este estudo tem como objetivo analisar o impacto da pandemia na popula¢ao por-
tuguesa. Propde-se um estudo no ambito da andlise de sobrevivéncia, recorrendo a
modelos de riscos competitivos, considerando a recuperagao, morte por COVID-19
e morte por outra causa como acontecimentos de interesse, para uma andlise mais
rigorosa. Pretende-se identificar quais os fatores que tém influéncia significativa no
tempo até a morte por COVID-19. Este estudo inclui todos os casos positivos desde
2 de marco a 31 de dezembro de 2020.

Neste periodo foram infectadas 360 914 pessoas, das quais 5 197 tiveram como causa
bésica de morte COVID-19, 411 morreram por outra causa e 313 377 recuperaram.
O tempo médio desde a infecgdo até a morte por COVID-19 foi 11 dias, até a
morte por outra causa foi 14 dias e até a recuperagao foi 16 dias. Para todos
os grupos, definidos por género, grupo etdrio e Administracdo Regional de Satde
(ARS), a recuperagao destaca-se por ser o acontecimento com maior probabilidade
de ocorréncia. Individuos do sexo masculino e com uma idade mais avangada tém
um maior risco de morte por COVID-19 do que por outra causa, apés infetados pelo
virus.
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Abstract: Os militares sd@o atualmente submetidos a esforcos fisicos significativos,
potenciando a ocorréncia de lesdes e, consequentemente, a reducdo do seu nivel
de operacionalidade, sendo os exoesqueletos apontados como uma possivel solugao
para mitigar tais efeitos. O objetivo desta investigacao foi a identificagao dos requi-
sitos operacionais para implementagdo de um exosequeleto para utilizagao militar,
enquadrada no projeto ELITE2 - Enhanced LITe Exoskeleton, que pretende desen-
volver exoesqueletos para apoio ao movimento humano. Neste &mbito, foram real-
izadas entrevistas e inquéritos por questiondrio aos militares pertencentes a varias
Forcas Nacionais Destacadas projetadas para a Reptblica Centro-Africana, entre
Margo e Abril de 2021. A anélise de dados foi efetuada recorrendo a diversos méto-
dos estatisticos, implementados com recurso ao software IBM SPSS® Statistics,
nomeadamente, técnicas de estatistica descritiva, essencialmente na fase de resumo
de informagao, bem como ao nivel da inferéncia estatistica, como forma de avaliar
diversas hipéteses tendo em conta a problemética em causa. Conclui-se que um
exoesqueleto, para ser aplicado no ambito militar, deve apoiar diversas posigdes
de atirador de pé, bem como a realizagdo de movimentos como saltar obstéculos,
arrombamento de portas e corrida. Deve também auxiliar o transporte de carga,
de modo a mitigar lesdes associadas ao peso do equipamento. Adicionalmente, de-
verd ser capaz de resistir a elevadas temperaturas, humidade e poeira, elementos
carateristicos do Ambiente Fisico deste Teatro de Operagoes.
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Abstract: As misturas pseudo-convexas geradas por distribuicGes estdveis para ex-
tremos formam uma familia de distribuigoes 1til para modelar dados em questoes de
fiabilidade, como a mistura pseudo-convexa gerada pela distribuigdo exponencial ou
pela distribuicdo em fungédo poténcia. No entanto, a estimagao dos seus parametros
nao € precisa em alguns casos, nomeadamente quando o peso w é negativo. Neste
trabalho, o desempenho do algoritmo EM (FEzpectation-Mazimization) aplicado na
estimacao dos parametros em misturas pseudo-convexas geradas por distribuigoes
estaveis para extremos é avaliado via simulagao.
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Abstract: A crescente disponibilidade de dados epidemioldgicos, da drea de satde,
desperta o interesse para investigacao de padroes que contribuam para melhorar o
atendimento clinico. Modelos preditivos baseados em informacgdes clinicas podem
ser relevantes em ambitos epidemioldgicos em que nao estejam presentes as possi-
bilidades de investigagao laboratorial. Neste contexto, é apresentado um modelo
em machine learning para a classificacdo de notificagoes de dengue, doenga viral
transmitida por mosquitos do género Aedes, responsivel por 400 milhdes de casos
por ano no mundo [1]. As amostras correspondem & registros do Brasil, durante a
epidemia dos anos de 2019 e 2020. Dados epidemiolégicos registrados por unidades
de satde foram pré-processados seguindo etapas do processo Knowledge Discovery
in Databases - KDD [2]. O conjunto de dados desta andlise contou com 48.088 in-
stancias, que correspondem a casos notificados como suspeitos e classificados como
confirmados (57,25%) ou descartados (42,75%), ap6s exame laboratorial. Foram
considerados 25 atributos categoricos como variaveis preditivas, constituidos por in-
formagbes socioeconoémicas e sinais clinicos aparentes, registrados durante triagem
clinica. Para gerar o modelo, foi utilizado o software Weka. Um processo de se-
lecao de atributos CfsSubsetFval, com método de busca BestFirst, permitiu reduzir
o numero de varidveis preditivas para 6. Como técnica de classificagdo, foi uti-
lizado o algoritmo Naive Bayes. Os dados foram divididos em 70% para teste e 30%
para treinamento. O modelo gerado possibilitou classificagao correta de 63,51% das
instancias, com sensibilidade de 72% e especificidade de 55,5%. A utilizagao de
modelos em machine leaning como ferramenta auxiliar na busca de aprimorar os
diagnésticos da dengue mostra-se viavel.
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