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XAIPETIXMOZX TOY ITPOEAPOY
TOY EAAHNIKOY XTATIETIKOY INXTITOYTOY

Ayoamntég ZuvadEAPloces, AyamnTol ZuvadeApot

Me Waitepn yopd cog kaiwoopilovpe oto 350 IMavelinvio kot lo Awebvég
2UVEOPLO LTOTIGTIKNG TOL TPOAYLOTOTOIEITON 6TV AOMVa, GTIC EYKATAGTAGELS TOL
[Mavemomuiov Avtikng Attikng, oty Ilavemommuodnmoin Apyoiov Eloova,
and 25 wg 28 Maiov 2023. H wavomoinon pog sivor peydn ywori to getvo
GLVESPLO YIVETOL Y10 TPOTN QOPA EMICNUMOG OEOVEG, LETA OO TIG EMITUYNUEVEG
TPOCTADEIEG TV TPONYOVUEVDV XPOVAOV Y10, TPOGEAKLGT OlEBVAOV GUUUETOYDV.
Emiong yopopacte mov yio 5e0tepn ypovid LeTE TV Tovonio To XuvESPLo yiveTot
HE QULOIKN Topovoia, Oivoviag mapdAAnAa Tn SLVATOHTNTO GLUUETOYNG OO
amOGTACT), KATL TOV €ivol OVEKTIUNTO Yo TIG GVINTNOELS, TIC GLVEPYACIES Kol
YEVIKA Y10 TNV TPOOJO TNG EMGTHUNG TNG ZTATICTIKNG.

H 1otopia tov Xvvedpiov eivar peydin Kot GNUOVTIKH Y10Ti OVGLOGTIKA KOTOYPAQEL
NV otopia NG EMOTAUNG TNS ZTOTIGTIKNG 6TtV EALGSQ, avadetkviovTag Tig VEES
Tdoelc TV TEAELTOl®V OgkaeTidv ot Oesmpio 0AAG kot mpoPAnpaTo OV
eppavioviar cuveyds o€ AAAEG emoTNES Kot avalntodv Aacelg otic [TiBavotnteg
Ko T Ztatwotiky. H peydin a&io tov Xvvedpiov gaivetar Kot amd 1o yeyovog 0Tt
TPOCOEPEL PUAL aPEVOC GE €PELVNTEG KoL €PELVNTPLEG TOv popdloviar TNV
TOAVTIUN YVAOGOT Kol EUTELPIO TOVG KOl APETEPOV GE VEOUS KOl VEEG TTOL EEKIVOVV
TNV EMCTNUOVIKT KAPEPQ TOVG LE TIG TPMTEG OVAKOIVAGELS TOVS GTO ZVVESPLO LOG.

H emruyio tov Zvvedpiov OAo avtd ta ¥pdvia €ivor cLVOLAGUOS TNG LYNANG
TOWTNTOG NG EPELVOC, TNG MOWIMOG TMV  EMGTNUOVIKOV Oepdtov  mov
Topovctdlovtal aAAd Kot Tov GUMKOV KAILATOS Tov €xel koAlepynOel avépeca
GTOVG GUUUETEYOVTEG KOl TO 0010 EVIGYVETOL OO TIG KOWVMVIKEG EKONANDGELS TOV.
To Xvvédpro kéBe ypovo elvar apiepopévo oe éva BEpa, pétog To Kupiapyo BEpa
elvar «Ztatiotikn otig Emompueg Yyetagy. 1o onueio avtd a&ilet va avapépovpe
OTL To TEAELTOOL XPOVIOL [LE TNV KPioT TNG TavOnuiog, 1 avaykn yio Toy0TaTn Kot
akpifn ovédivon peydAov OYK®V OedOpEVOV  £QEPE GTO TPOCKNVIO 1N
omovdadtnTo TG ZTaTloTikng otlg Emotmueg Yyelag addd kot yevikdtepa o€
EMGTNUOVIKESG TEPLOYEG VYNANG KPLodTNTag amopdcewv. Eniong gaivetor mAéov
koBopd OTL M LToTIoTIK) Elvonl pio Opiun EMGTAUN Kot O100€TEl TAVIoYLPES
pefddovg Kol epyoieion MOV UTOPOLV VO TPOCHPHOCTOLV OTO  EMELYOVIQ

TpoPALaTO TNG ETOYNG.
®a M0eha vo eVYOPIGTIC® OAES Kol OAOVS TOV EPYAGTNKOY Y10 TV VAOTOINGN TOV

Yovedpiov, TIC EMTPOTEG OV £XOVV OPYOVAOGEL TIG TAPOVCIACELS, TIG EOIKEG
oLVedplES, TIG TPOCKEKANUEVEG OLIAIEG KOl TIC KOWVOVIKES EKONAMGELS KOl PUGIKA




Srotiotikn otig Emotiueg Yyeiog/Statistics in Health Sciences

t0 Ilavemot)uo Avtikng Attikng mov vrootnpiletl kot eriogevel To Zuvédplo.
Elpoote BEParot yra v emtrvyio tov Xvvedpiov kot eEAmilovpe 6TL péca omd avTd
Bo avadeyBel akdUo TEPIGGOTEPO O POLOG TNG LTATIGTIKNG GTNV KOW®VIN KO TIG
EMOTNUEG TOGO G€ eBVIKO 000 Ko o€ O1EBVEC emimedo.

Kabnyntmc EAevbéprog Ayyeing

[1p6edpog tov EAAnvikov Ztatiotikov Ivotitovtov
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WELCOME MESSAGE FROM THE PRESIDENT OF THE GREEK
STATISTICAL INSTITUTE

Dear Colleagues,

With great pleasure we welcome you to the 35th Panhellenic and 1st International
Statistics Conference, which is being held in Athens, at the premises of the
University of Western Attica, in the Ancient Eleonas Campus, from May 25 to 28,
2023. We are very pleased because this year's conference is for the first time
officially international, after the successful efforts of previous years to attract
international participation. We are also happy that for the second year after the
pandemic, the Conference is being held in person, at the same time giving the
opportunity of distant participation, which is invaluable for discussions,
collaborations and in general for the progress of the science of Statistics.

The history of the Conference is long and important because it essentially records
the history of the science of Statistics in Greece, highlighting the new trends of the
last decades in theory as well as problems that constantly appear in other sciences
and seek solutions in Probability and Statistics. The great value of the Conference
can be seen from the fact that it offers a platform to researchers who share their
valuable knowledge and experience and also to young men and women who start
their scientific careers with their first announcements at our Conference.

The success of the Conference over the years is a combination of the high quality
of the research, the variety of scientific topics presented and the friendly
environment that has been cultivated among the participants and which is enhanced
by its social events. The Conference each year is dedicated to a theme, this year the
dominant theme is "Statistics in the Health Sciences". At this point it is worth
mentioning that during the recent years of the pandemic crisis, the need for fast and
accurate analysis of large volumes of data has brought up the importance of
Statistics in Health Sciences and in general in scientific areas where decisions are
highly critical. It is also clear that Statistics is a mature science and has powerful
methods and tools that can be adapted to the urgent problems of our time.

I would like to thank everyone who worked for the realization of the Conference,
the committees that have organized the presentations, the special sessions, the
invited speeches and the social events and of course the University of Western
Attica which supports and hosts the Conference. We are confident for the success
of the Conference and we hope that through this event the role of Statistics in
society and sciences will be highlighted even more, both nationally and
internationally.

Professor Eleftherios Angelis
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President of the Greek Statistical Institute
XAIPETIZXMOX EK MEPOYX THX OPTANQTIKHYX EIIITPOIIHX
Ayomntég ko Ayamntol Xovedpot

Me yopd cag vrodeydpaote 6to veoovototo Tavemotnuio Avtikig ATTIKNG Kot
cog kolmoopilovpe oto 35° MMaveAlnvio Xvvédplo Ztatiotikng kot oto [Ipdto
AteBvég ZuvEdplo XTaTioTikng mov Exovy 0éua Xratietiny otic Emetiuss Yysios
Kot cuvdtopyavavovtol ard to EAAnvikd Xtatiotikd Ivetitovto (E.X.I) ko 10
[Tavemotuo Avtikng ATTiKnc.

To MMovemotuo Avtikig ATtikng, mov 1¥pvinke to 2018, mpoépyetarl and Tpia
10TOPIKE 10pOUHOTO EKTOIOEVONG Kol €pevvoc oto yopo ¢ Attikng: to TEI
AOnvag, to AEI Ilewpoid T.T ko v EBvikn XxoAn Anuoociag Yyeiog, mov
TPOGEPEPOV YIMAEG ATOPOITOVE KOl GUVERAANY KOTAUAVTIKG GTNV OVATTLEN TNG
YOpog, aAAd Kol deBvarg. Ta dvo mpodTa elyav kata&iopévn mopeia 45 ypovov
Aertovpyiog and v idpvon Tovg (20 oyxedov ypovia wg Avaotatn Exnaidevon). H
EfBvikn Zyol Anuociog Yyeiog 10pbonke and tov EAevBépio Bevidého 1o 1929 e
eEarpetikn| suvelspopd 90 ypovov.

To TTavemotuio Avtikng Attikng dabétel 6 ZyoAég (Zyodn Anuodoiog Yyeiog,
Zyxol Arountikov, Owovopikov & Kowovikov Emomuav, Zyodn Emocmmuov
Tpoeipwv, Zyol Emomuav Yyeiog kot Ilpdvorag, Zyoin Eeapposuévev Texvav
kot [ToMtiopov ko Zyodn Mnyavik®v) kot 27 Tunparto, Tov KaAVTTouy peydio
QACLO. TOV TOVETIGTNUINK®V omovdmv. Exet mepimov 55.700 eyyeypoappévoug
QouNTég mpomTuylakovs, 5.500 petamtuylokovg kot 460 vroynelovg 610dKTOpECS,
apOuog Tov avodtkd aALALEL 0oV oTo TPoavaPePBEVTA 1WOpHLOTO OEV VINPYE N
Beopikn duvatdHTTo Yo S10AKTOPIKEG GTOVOEG TavTote. Apketd LéAN tov AEII
gtvon péAn tov EXI — 800 o€ £yovv dlatedécel Ko péEAN tov AX Tov.

210 TPOYPAUUO TOV EPYUCSUDV TOV cLvedpiov TePLopPavovial TEPIGCOTEPES
ar6120 avakovdcelg mov mpaypatevovtal o€ PdBoc vpy eacua TpofAnudTmy
NG GTOTIOTIKNG, TOV THAVOTHTOV KUl TOV EPAPLOYDV TOVG GTNV VYELN KOt 6€ GAAL
emotnUovikd medio. O 01efviNg yopaKTpag ToOL cuVEdPiov givar YEYOVOS OGOV
ka0’ OAn TN d1dpKeld Tov mapovoidlovtar epyacies ota ayyAkd (90 otov apduo),
VO KAt daothuoto og mapdAinia session wapovoidloviar 30 eEAANVOPMVES
OVOKOIVMOGELG.

Amo 1o mpoypaupa Eexwpiler n daAeln and tov dwakekpiuévo kabnynty N.
Balakrishnan, tob McMaster University, pe titho Linear Prediction.

[Swaitepo evdlopépov emiong avouévetar vo, £xovv ol opdieg tov S. Bar-Lev,
kanynt oto Holon Institute of Technology, tov S. Datta, kabnynt oto
University of Florida, tov N. IMaraddtov, kabnynty oto Iavemomuio Adnvaov,
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tov X. Xaporoumion, opotywov kabnynt) IHavemomuiov AOnvov kot tov S.
Denaxas, kafnynt tov University College of London.

Oa MBera vo avoeepbod Witepa otic (tpelg) ovvedpieg pe Bépo Statistical
Methods and Applications in Systems Assurance & Quality Part ka1 (otig Tpeic) pe
0o Stochastic Modeling and Statistical Methods: Advances and Applications wov
Ba amoTeEAEGOVY KoL TO KOPLO VMKO Y1 TOLG TOHOVS Tov Oa ekdoB0vV pe epyacieg
TOL GLVEDPIOL OO TOLg ekdoTIKOLG oikovg Elsevier xor Taylor & Francis.
AVoQopikd e TIG EI01KEG CLVEDIPIES ONUELMVETOL OTL O1 TEPLGGATEPES £XOVV GTOYO
™V avadeln tov gpeuvNTIKOD £pYou TV VEOV emoTNUOVOV o€ TANOMp
EMOTNUOVIKOV TESTWV.

Ot Kowovikég eKONADGCELS €KTOG amd TO dgimvo meptlapfdavouy mepimato pe
Eevaynom o€ apyaloA0YIKoUS YDPOVGS, OV EEKIVA amd Tov 6TaOId NAEKTPIKOD TOV
®noelov, emiockeyn tov vad tov Heaiotov, v Apyaioa Ayopd, v Xt10d TOL
Attdrov, ™ BifAobnkn tov Avdplavov, tn Popaikn Ayopd, to @etiyé Tlapl ko
TNV TOAN TOV AVOpLovoD.

Evyopiotodpe OAOVS TOVG GUUUETEYOVTEG GLVEOPOLG, KOOMDS KOl OAOLG TOVG
opntég vy ™ Betikn avtamokpion tove. Ogpud emiong vYOPIGTOOUE TIG
[Tpvtavikég Apyéc tov ITa.A.A. mov e KATOVONON GTIG AVAYKEG TNG SLOPYAVOGNS
Kot yevvorodwpia, S1evkOlvvay Kot oTHPEAY TN S10pyavmoN Kol QUOIKA TOVG
XOPNYOVS TOL GLVESPIOL YO TNV EVYEVIKN] GLUUETOYN] TOLG OTNV KAALYT T®V
OIKOVOUIKAOV d0mavadv g olopybvoons. Axouo Oepuéc evyoaplotieg omnv
EfBglovtikr) Opdda ITa.A.A. yio T cuvdpour| g 6To £pYo TG YPOUUATEINS TOV
cuvedpiov.

Evedmiotdvtog oty EMoTNHOVIKTY Kot 0pyaveTiky emtuyia Tov 35 [TaveAinviov
Yuvedpiov ZTaTIoTIKNG Kol ToLv 7pdToL AteBvoldg Zvvedpiov XTOTIGTIKNG
EVYOLLOGTE 1 GUUUETOYN GG GTIG EPYNCIES TOV VA glval YpNGLUN Kot EvyaptoTn!

Ex pépovg g Opyavotikng Emitponng

Muktiadng XaAkiig
Kofnynmg tuiuatog Aoyiotikng Kot XpmUotootKoVO KNG

[Mavemotnuiov Avtikig ATtikng
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WELCOME MESSAGE FROM THE ORGANIZING COMMITTEE

Dear conference participants,

We are pleased to welcome you to the 35th Panhellenic Conference on Statistics
and the First International Conference on Statistics which has the topic of Statistics
in Health Sciences and is co-organized by the Greek Statistical Institute (GSI) and
the University of West Attica.

Founded in 2018, the University of West Attica comes from three historic
educational and research institutions in Attica, the Technological Educational
Institute of Athens, Piraeus University of Applied Sciences and the National School
of Public Health, which offered thousands of graduates and contributed
catalytically to the development of the country.

The first two had an established course of 45 years of operation since their
establishment, of which almost 20 years in Higher Education. The National School
of Public Health was founded by Eleftherios Venizelos in 1929 with an outstanding
contribution of 90 years.

The University of West Attica has 6 Faculties (School of Public Health, School of
Administrative, Economic & Social Sciences, School of Food Sciences, School of
Health and Welfare Sciences, School of Applied Arts and Culture and School of
Engineering) and 27 Departments, covering the entire range of university studies.
It has about 55,700 undergraduate enrolled students, 5,500 postgraduate and 460
doctoral candidates, a number that is changing upwards since in pre-existing
institutions there was no institutional possibility for doctoral studies. From the
university, several faculty members are members of GSI, two of whom have served
as members of the Board of Directors of GSI.

The conference program includes more than 120 announced assignments from a
wide range of areas of Statistics, Probability and their applications in health and
various scientific areas. The international character of the conference is a fact since
throughout 90 announced assignments are prepared in English.

A special moment of the conference is the talk of the distinguished professor N.
Balakrishnan of McMaster University.

14
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Apart from Professor N. Balakrishnan, plenary presentations will be given by
Professor S. Bar-Lev, of Holon Institute of Technology, Professor S. Datta, of
University of Florida, Professor S. Denaxas, of University College of London
Professor N. Papadatos, and Professor Emeritus, C. Charalambides, from
University of Athens

Regarding the nine sessions of invited talks, | will refer in particular to three
sessions entitled ‘Statistical Methods and Applications in Systems Assurance &
Quality Part” and to three sessions entitled ‘Stochastic Modeling and Statistical
Methods: Advances and Applications’, which will be the material for the volumes
of Elsevier and Taylor & Francis that will be published with conference papers.
Note that most of the special sessions aim at highlighting the research contributions
of young scientists in various scientific topics.

Social events, apart from the dinner, include a historical walk with guided tour of
the archaeological sites, starting from the train station of Thiseio and with
attractions such as the Temple of Hephaestus, the Ancient Market, the Stoa of
Attalos, Hadrian's Library, the Romans Market , and Hadrian's Gate.

We thank all speakers and participants, as well as all our invited speakers for their
positive response. We also warmly thank the Rector’s Authorities of the University
of West Attica who, facilitated and supported the event. We would also like to thank
the sponsors of the conference for their kind participation in covering the financial
expenses of the event. As well as the | want to thank University of West Attica
Volunteer Group for its contribution. Hoping for the scientific and organizational
success of the 35" Panhellenic Conference of Statistics and the First International
Conference of Statistics, we wish your participation to be fruitful and enjoyable!

On behalf of the Organizing Committee
Miltiadis Chalikias

Professor
University of West Attica
Department of Accounting and Finance
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Srotiotikn otig Emotiueg Yyeiog/Statistics in Health Sciences

INPOI'PAMMA YXYNEAPIOY/
CONFERENCE SCHEDULE

NEMITH 25 MAIOY 2023/ THURSDAY MAY 25 2023

Aifovoo A/ Hall A: Kevrpuko apgr0éatpo/ Central Amphitheater

13:30 - 14:30 Eyypaon Zvvédpav/ Registration of the Participants

- - Xapetiopoi — Welcome Addresses

15:00-15:30 N. Balakrishnan

15:30-16:00 Linear Prediction
S. Bar-Lev

16:00-16:30 ,;ncmfrl:r::erglzzsr ;1]‘ exponential dispersion models for count data - a survey
S. Datta

16:30-17:00 Regression Analysis of a Future State Entry Time Distribution Conditional
on a Past State Occupation
N. Papadatos

17:00-17:30 The characteristic function of the discrete Cauchy distribution and the
Cauchy-Cacoullos family of discrete distributions
Ch. Charalambides
A class of power series g-distributions

17:30-18:00 ATAAEIMMA - KA®EYX - COFFEE BREAK
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18:00 — 18:20

M. Jaenada, N. Balakrishnan and L. Pardo

Step-stress test experiments under interval censored data with lognormal
lifetime distribution

18:20 — 18:40

G. Tzoumerkas and D. Fouskakis
Objective shrinkage priors via imaginary data

18:40 - 19:00

V. E. Papageorgiou and G. Tsaklidis

An extended epidemiological particle filter for assessing infectious disease
transmission. Application to covid-19 data in Italy

19:00 - 19:20

E. N. Kalligeris, A. Karagrigoriou and Ch. Parpoula

On Stochastic Dynamic Modeling of Incidence Data
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MAPAXKEYH 26 MATIOY 2023/ FRIDAY MAY 26 2023

Aifovoo A/ Hall A: Kevrpuko ap@rOéatpo/ Central Amphitheater
Aifovca B: / Hall B: £109A

08:45 - 09:15 Ch. Thomadakis

Joint modeling of longitudinal and competing-risks data using cumulative

incidence functions for the failure submodels and accounting for potential
misclassified cause of failure through double sampling

E. N. Kalligeris, V. S. Barbu, G. Hacques, L. Seifert and N. VVergne

Assessing the Dynamic of Visual-Motor Skill in Climbing via Drifting
Markov Modeling

P. M. Menendez, A. Felipe, M. Jaenada, L. Pardo
Applying Rényi’s pseudodistance for robust Model Selection for
independent not identically distributed observations

D. Bagkavos, M. Guillen and J.P. Nielsen

09:20-09:45

09:45-10:10

10:10-10:35

Nonparametric conditional survival function estimation with plug-in
bandwidth and robust model selection

Ch. T. Nakas, L. E. Bantis, B. Brewer and B. Reiser
Statistical inference for ROC curves after the Box-Cox transformation
with the use of the package ‘rocbe’ in R

10:35-11:00
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K. Skarlatos, P. E. Maravelakis, S. Bersimis
Techniques for detecting change points in multivariate data streams with
an application in shipping

09:20-09:40

09:40-10:00 E. Skamnia, P. Economou, S. Bersimis
. . Detecting outliers, break points and level shifts with an application in
10:00-10:20 shipping industry

G. Papageorgiou, P. Economou, S. Bersimis

10:20-10:40 Detecting hidden trends and patterns in shipping industry using text
visualization

10-40-11-00 G. Arvanitopoulos, P. Economou, S. Bersimis

Applications of text mining in health

Z. Bartsioka, A. Charalabidis, P. E. Maravelakis and S. Bersimis

Monitoring learning outcomes using runs and scans

11:30-12:00 S. Knoth

Some Stylized Facts of the Conditional Expected Delay (CED)
12:00-12:30 C. Weiss

Stein EWMA Control Charts for Count Processes

12:30-13:00 M. Stehlik
Data transformations and transfer functions
13:00-13:30 N. Pavlidis

Dimensionality reduction and clustering

11:30-11:50 Ch. Skiadas, Y. Dimotikalis

Expanding the Life Tables to Include the Healthy Life Expectancy. The
Case of Norway
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11:50-12:10 A. Bozikas, A. Papachristos
Actuarial Aspects of Subjective Survival Probabilities
12:10-12:30 M.V. Boutsikas, D. J. Economides. and E. Vaggelatou

On the time and aggregate claim amount until the surplus drops below zero
or reaches a safety level in a jump diffusion risk model

12:30-12:50 D. loannides
Estimation the Probability of Default Cascades in Financial Markets
12:50-13:10 S. Tzaninis

Martingales, change of measures and ruin probabilities for an
inhomogeneous renewal risk model

13:10-13:30 Ming Cheng, Dimitrios G. Konstantinides, Dingcheng Wang

Multivariate regularly varying insurance and financial risks in multi-
dimensional risk models

13:30- MEXHMBPINH AIAKOITH — MIDDAY BREAK
14:30

14:30 - 15:00 | V. Sypsa

Modelling transmission of infectious diseases and assessing the impact of
interventions: From HIV and antibiotic resistant bacteria to SARS-CoV-2

15:00 - 15:30 | F. F. Caballero

Elastic Net Regression models and their use to obtain a continuous measure of
multimorbidity
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15:40 -16:00 | P. Karkalakis, P.-H. Cournede, G. Hermange, S. Trevezas
A Moment-type Estimator for the Generalized Gamma Model with Complete
and Interval Censored Data —Application to First Division Time of HSC
16:00 — 16:20 | 1. Owovopiong, X. Tpépelag
The Method of Moments vs Maximum Likelihood -An overestimated
difference?
16:20 - 16:40 | A. Kopdaiig, . Tpépelog
The Convolution Algebra of Multi-time Markov Renewal Chains and
elements of Statistical Estimation
16:40-17:00 | S. Trevezas, G. Gavrilopoulos, I. Votsi

Nonparametric Maximum Likelihood Estimation for discrete time
Denumerable Markov Chains

Aifovca B/

XYNEAPIA / CONTRIBUTED SESSION

Hall B Xpovoosipéc — [popréyerg
IMposdpevwv / Chair : X. Kireog / C. Kitsos

15:40 - 17:00

15:40 - 16:00 I'. Koopé, B. Kapvot
Avdéivon kat [IpdPreym Xpovooepdv e dedopéva Toykng ypinng

16:00 — 16:20 M. Mapxkov, B. Kapvoty
TIpoPAeyn yPOVOCEPDOV KOl HEAAOVIIKOV OKPOTATOV GE ayy®OELg
Sdwatopoyég otov TAnbucpd g EALGSac.

16:20 — 16:40 Y. Moaie@akn, I1. Owovopov
TMopakorovdnon poakpompdBecung oyéong peta&d GLVOLOKANPOUEVOV
YPOVOCEIPDV

16:40-17:00 M. Xolkiag
BeAtiotonoinon Zyedaopdv Emovolopfovopevov Hetpnoenv 2 ayoymv
ektiunon duecwv emdpdcewv (direct effect)

18:00 - 19:30 IXTOPIKOX HEPIHIATOX X*THN A®@HNA — HISTORIC WALKING

TOUR IN ATHENS
20:30 EIIIXHMO AEITIINO — CONFERENCE DINNER
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YABBATO 27 MAIOY 2023/ SATURDAY MAY 27 2023

Aifovco A/ Hall A: X109A
Aifovco B/ Hall B: X109B

09:00 -9:20 K. Bourazas, K. Fokianos, Ch. Panayiotou, M. Polycarpou
An Adaptive Kernel-based Multivariate CUSUM for Location Shifts
09:20-09:40 K. Fountoukidis, D. L. Antzoulakos, A. C. Rakitzis

The Variable Sample Size and Sampling Interval Run Sum Max Chart
09:40-10:00 T. Gkelsinis, V. S. Barbu

Recent advances in reliability indexes for semi-Markov repairable
systems with applications to financial credit scoring

10:00-10-20 K. Tasias, P. Mpistintzanos, F. Pekridis

A mission reliability redundancy model for an aircraft fleet with cold
standby spare parts

I. Triantafyllou

Combined m-consecutive-k-out-of-n: F & consecutive kc-out-of-n: F
structures with cold standby redundancy

10:40-11:00 D. Lyberopoulos, N. Macheras

Martingale characterizations of mixed compound Poisson processes with
applications in risk theory

10:20-10:40

T. Adpag, B. ITavrovre, B. Mavoucog

09:00 - 09:20
Tpomot gpoppoyng ¢ Ipoppikng Awaympiotiking Avilvong oe
dedopéva amd To ydpo g Yyelog
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09:20 — 09:40

2. Aapvig, X. E. Zatog, A. Pavtomoviov, I'. K. [laradémwovirog
H Enidpaon Taov [epddwv Avepyiog Xtv Atopukn Yyeia

09:40 - 10:00

. ®épte, X. Ntehikov, A. Tavvakn, A. Evodxn, K. Mayyavag, X.
®ovvtiovia, E. [Tarayswpyiov, A. Kprepmdpong

Emkowavia kuttdpov Tov aipatog HEco pKkpokuotdiov: O podrog tovg
GTN OPETOVOKVTTAPIKT CVOLLicL

10:00 - 10:20

II. Apéoog, E. Ilaviov, X. ®optnc, E. Hanaysowpyiov, K. Ztapoving,
2. Baiodapn, M. IToritov, A. Kpieumdpong

AooTtatikd SUVOIKO UYLOTETAAIDY amoONKELUEVOVY GTO YOXOG

10:20 - 10:40

E. Hadrov, X. ®éptnc, M. Ziovpdro, X. Aaockarakn, A. INavvioTn,
B. Mniptooc, E. Momaysowpyiov, A. Ietpds, E. Nomkov, A.
Kpwepnapong

H enidpaomn g apokabopong oy apdcstac

10:40 - 11:00

I1. K. PeBédrov, X. Hlanndag, I'. [lowadémovirog, II. Tapavtiing

Avayvopton ¢ BoToviKng TPoEAEVOTS TOV EAANVIKOD EAOOAASOL LLE
VIEPLOPN POCUATOCKOTIO KOl €QAPUOYT] MHOVTEA®V eMPAETOLEVIG

paénong

11:00-11:30

ATAAEIMMA - COFFEE BREAK

Aifovca A/
Hall A

11:30 - 13:30

MPOXKEKAHMENH XYNEAPIA / INVITED SESSION

Statistical Methods and Applications in Systems Assurance &
Quality Part 11

Ipogdpevwv/Chair: A. Paxiting/A. Rakitzis

11:30-12:00

12:00-12:30

12:30-13:00

13:00-13:30

C. Heuchenne

Anomaly detection for compositional data using support vector data
description

K.P. Tran

Secure and Robust Federated Learning with Explainable Artificial
Intelligence for Healthcare Systems

P. Otto

A Dynamic Spatiotemporal Stochastic Volatility Model with an
Application to Environmental Risks

T. Perdikis

Distribution-free Control Charts for Monitoring Dispersion in Finite
Horizon Productions
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Aifovoa B/ YYNEAPIA / CONTRIBUTED SESSION
Hall B TraTieTuc - Statistics
1130 — 13:30 Ipogdpevwv/Chair : X. Aagwig/ S. Dafnis
11:30-11:50 V. Chasiotis , D. Karlis
Subdata selection for big data regression based on leverage scores
11.50-12:10 G. Seitidis, S. Nikolopoulos, I. Ntzoufras, D. Mavridis
Inconsistency identification in network meta-analysis via stochastic
search variable selection
12:10-12:30 K. Kontouli, O. Koutsiouroumpa, Ch. Christogiannis, S.
Nikolakopoulos, D. Mavridis
Single-Arm Trials In Evidence Synthesis
12:30-12:50 F. Milienos, N. Balakrishnan, S. Pal
A multiple stage destructive cure rate model
12:50-13:10 A. Anastasiou, J. Tsimikas
Optimal threshold selection on a two-cut point optimal ROC curve
13:10-13:30 P. Papastamoulis
Estimating mixtures of multinomial logistic regressions
13:30 - 15:45 MEXHMBPINH ATAKOIIH - MIDDAY BREAK
AiBovca A/ IMPOXKEKAHMENH XYNEAPIA / INVITED SESSION
Hall A Stochastic Modeling and Statistical Methods: Advances and
Applications Part 11
LIRS L Tpoedpedwv / Chair: A. Kapaypnyopiov/A. Karagrigoriou
15:45-16:15 V. Bisht and S. B. Singh
A Study on Dynamic Reliability Measures of Multi-state k-out-of-n
systems
16:15-16:45 V. P. Koutras, S. Malefaki, P. Psomas and A. N. Platis
Modelling wind intensity effects on wind turbine maintenance policies
16:45-17:15 V. S. Barbu, F. Mokhtari, C. Ayhar and S. Rahmnani
Nonparametric estimation of semi-Markov processes and applications to
reliability
17:15-17:45 N. Eleftheroglou
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Adaptive Prognostics of Engineering Assets Utilizing Markov Models

15:45-17:45

POSTER SESSION

T. Tsiampalis, D. Panagiotakos

The AFFINITY method: A methodological Framework for Imputing
missing spatial data at an aggregate level and guaranteeing personal data
privacy; implementation in the context of the official spatial Greek census
data

N. Nikolaou, M. Valizadeh, S. Behzadi, J. Staab, M. Dallavalle, A.
Peters, A. Schneider, H. Taubenbock, K. Wolf

A machine learning framework for cardiovascular health prediction
modeling the interplay between various environmental, neighborhood and
socio-economic features: a German-wide application

T. Moysiadis, D. Koparanis, K. Liapis, M. Ganopoulou, G.
Vrachiolias, I. Katakis, Ch. Moyssiadis, 1. Vizirianakis, L. Angelis, K.
Fokianos, I. Kotsianidis

A novel personalized stepwise dynamic predictive algorithm in Chronic
Lymphocytic Leukemia

M. Ganopoulou, D. Koparanis, K. Liapis, E. Lamprianidou, S.
Papadakis, K. Fokianos, I. Kotsianidis, L. Angelis, T. Moysiadis

Causal Structure assessment in Health-Related Quality of Life
questionnaires

K. Gourgoura, P. Rivadeneyra, E. Stanghellini, Ch. Caroni, F.
Bartolucci, G. Pucci, R. Curcio, M. Cavallo, L. Sanesi, G. Morgana, S.
Bartoli, R. Ferranti, M. B. Pasticci, G. Vaudo

Modeling the Health Impact of COVID-19 using Mixed Interaction
Models and Chain Graph Models

Z. Kyrana, E. Pratsinakis, N. Papafilippou, A. Markos, G. Menexes

Comparison of dimensionality reduction and clustering methods on the
multidimensional dataset "Forest Cover Type" with mixed-type data

M. Tpravto@vriiov

ZUYKPITIKY 0VAALGT KOOGTOVG VOOTAEING YEPOVPYIKOD TOpén GE &va
dnuocio vosokopeio v mevtaetio 2016-2020: H mepintwon tov Tevikod
Nocoxkopeiov Adnvav «Inmoxpdteio»

A.-A. Bapoov, A. Toovpavne, M. Aptepiov, N. Xewopudg, A.
Moradwpavrng, A. Agavtitng

Isalos Analytics Platform: 'Eva Aoyiopikd pnyoviknig padnong yuo pn-
TPOYPUUUOTIOTES
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17:45-18:15 AIAAEIMMA — COFFEE BREAK

AiBovoa A/ IIPOXKEKAHMENH XYNEAPIA / INVITED SESSION

Hall A Stochastic Modeling and Statistical Methods: Advances and
Applications Part Il TIpogdpedomv/Chair: 1. Tpravragdiiov / I.
Triantafyllou

18:15-20:15

18:15-18:45 E. Polyzos, L. Pyl
Stochastic modeling of the elastic properties of carbon-fiber-reinforced 3D
printed filaments using polynomial chaos expansion

18:45-19:15 A. Kumar, M. Ram
Signature Reliability Assessment of Network System from using Universal
Generating Function

19:15-19:45 G. D’Amico, F. Gismondi, F. Petroni
On some generalization of the ROCOF for general multi-state systems with
applications

19:45 - 20:15 P. C. Trandafir, Ch. P. Kitsos
Applying LSI to Probability and Statistics

20:15 - 20:45 M. Markatou
Likelihood Methods in Pharmacovigilance

Aifovoa B/ YYNEAPIA / CONTRIBUTED SESSION

Hall B Egoappoopéivn Xratietikn/ Applied Statistics

18:15-20:35 Chair/TIpogdpevmv: A. Mavpidng / D. Mavridis

18:15-18:35 K. Georgiou, K. Charmanas, N. Mittas, L. Angelis
Thematic analysis and research trends on medical diagnosis patents using
state-of-the-art topic modelling

18:35-18:55 V. Georgakis, P. Xenos
Healthcare Risk Management: Machine learning in Cardiovascular
intensive care unit (CICU)

18:55-19:15 A. Nalpantidi, D. Kallis

Multinomial mixture model for spatial data with an application to
demographics
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19:15-19:35

E. Panagiotopoulos, 1. Oikonomides, S. Trevezas

A Comparison of Generalized Linear Mixed-Effects Models and Random
Forest Models on Crop Progress Monitoring

19:35-19:55

L. Champezou, D. Kallis

Spatiotemporal clustering with an application on COVID-19 deaths in the
provinces of the Netherlands

19:55-20:15

D. Kouloumpou, G. Anastassiou

Brownian Motion Approximation by Neural Networks

20:15-20:35

M. Ravani, K. Georgiou, G. Liantas, I. Chatzigeorgiou, L. Angelis, G.
K. Ntinas

Carbon footprint and human toxicity study of greenhouse products from
aquaponic cultivation

20:35-20:55

M. Ravani, K. Georgiou, G. Liantas, L. Angelis, G. K. Ntinas

A comparative study of carbon footprint of sheep milk production using
archetypal analysis
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KYPIAKH 28 MAIOY 2023/ SUNDAY MAY 28 2023

Aifovca A/ Hall A: X109A
Aifovca B/ Hall B: X109B

AiBovca A/ IIPOXKEKAHMENH XYNEAPIA / INVITED SESSION

Hall A Stochastic Modeling and Statistical Methods: Advances and Applications
Part IV Ipogdpevovea / Chair: X. Marepaxn/ S. Malefaki

09:00 - 11:00

09:00-09:30 | O.Jones, L. Hayes, J. Cable
Fitting a detailed stochastic population model using Approximate Bayesian
Computation

09:30-10:00 | M. Limnios, N. R. Hansen
Nonparametric Modeling of Event Processes with Applications to Conditional
Local Independence Testing

10:00 - 10:30 | S. Georgiadis, D. Di Giuseppe, A. Scherer, M. Lund Hetland, K. Pavelka,
J. Vencovsky, Z. Rotar, K. Perdan Pirkmajer, G. T. Jones, B. Glintborg,
A. G. Loft,
B. Gudbjornsson, O. Palsson, B. Michelsen, E. Klami Kristianslund, H.
Relas,
J. Huhtakangas, A. Ciurea, M. J. Nissen, J. K. Wallman, A. Yazici, M.
Birlik,
L. @rnbjerg
A registry-based simulation study evaluating interchangeability of patient
reported outcomes in axial spondyloarthritis

10:30-11:00 | A. Burnetas
Recursive Computation of Equilibrium and Optimal Strategies in
Unobservable Feed-Forward Queueing Networks with Delay-Sensitive
Customers.

AiBovoa B/

XYNEAPIA / CONTRIBUTED SESSION

Hall B Egoappocspéves IBavotntes — EQappospévn Zratietik
Ipoedpevwv / Chair: ®. Mniéviog/ F. Milenios

09:00 - 11:00

09:00-09:20 | A. Paxvting, E. Maplepidov

Ave povomievpa Alaypdppata EAEyyov pe Extyumpéveg Iopapérpovg yio
Mndevodioykmpéveg Atepyacieg
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09:20-09:40 | I'. Homayeopyiov, M. Xaikidg
20YKpLON EKTIUNTAV Y10 TNV TPOPAEYT] EKAOYIKMOV OTOTEAEGLATMV

09:40 -10:00 X. Evoayyerapog, B. Tpamoviaviig
Yyedwaopoi ywo definitive screening pe eldyiot ocvoyétion petald TV
TETPAYOVIKOV ETLOPACEDV

10:00 - 10:20 | X. TCavivng
H mbovotnta ypeokomiag o€ €vo, YEVIKEDUEVO aVOVEDTIKO HOVTEAO KIVOUVOL

10:20-10:40 | M. Baopa, I'. Yappakog, A. Toomaj
Mo owoyévelo pétpav petofantoémrag mwov Poaciletor oty abpoilotiky
VTOAELTOLEVT] EVTIPOTLO, KOl GE GTPEPAEG GUVOAPTNGELS

10:40 - 11:00 2. Aagvig, M. B. Kovtpag
MeAéTn TV IS10THTOV [0S EVPEING OIKOYEVELLG GUVEXDY KOTOVOUMY

11:00 - 11:30 AIAAEIMMA — COFFEE BREAK

Aifovoa A/ KENTPIKH OMIAIA / PLENARY TALK

Hall A e-Health

11:30 - 12:00 Iposgdpevovea/Chair : I'. Tovrotun / G. Touloumi

11:30-12:00 | S. Denaxas
Methods for using electronic health records to study human diseases

Aifovoa A/ EIAIKH XYNEAPIA / SPECIAL SESSION

Hall A To Bijpa tov Yroyn@iov Aldaktopmv
Mposdpevwv /Chair: A. Mrovpvétag, I'. Toviovun

12:10-13:30

12:10-12:30 | X. Zogeparov, M. Stafoggia, E. Zapoin, A. Avoivtig, X
INaoevvekoérovrog, K. B. Bap®toog, A. Schneider, K. Katoovyidvvn
Emdpdoeig vyniov Beppokpaciov ot Bvnoydtta oto voud ATTIKAG,
€apuolovtog un YPORHKO HOVTELD KOTAVEUNUEVTG XPOVIKNG VOTEPTOTG GTO
miaicto tov wpoypdupoatog EXHAUSTION

12:30-12:50 | X. Poveoog, B. Zoya

MeBodoAoyia extipunong tov peyédovg dvokora Tpoceyyiciuwv TAnBvoudY
UE EPAPLOYT GTOV TANOVGUO TOV YPNOTOV EVEGIU®V VOPKOTIKOV otV Adnva
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12:50-13:10 | B. Maaparov, X. Oopaddakng, N. Aspipng, I'. Tovihovun
YroTioTikée puébodol aviyvevong oe mPAyHOTIKO XpOvo TG Evapéng Kot g
eEEMENG HIV emdn kv ekpn&emv 6€ ATOL TTOL KAVOLV P11 EVOOQAERLOV
VOPKOTIKOV

13:10-13:30 | N. Kaimovptli, I'. Tovhovpun

IpoPAéyelg apiBuov Bavatov and kapdiayyeloakd voorpate péyxpt to 2035
omv EAAGSQ, ¥pNOHOTOIOVTOS HOVIEAO OTOMUK®OV TPOGOUOIDCEDY GE
MEPIMTAOOCELS e EMAELYT] EOVIKDV SESOUEVOV KOOPTNG

12:10 — 12:30 A. Karaminas, P. Economou, S. Bersimis
Improving healthcare services using machine learning techniques
12:30 — 1250 F. Bersimis, P. Bagos
Polygenic risk scores and applications in clinical practice
1250 — 13:10 E. Nika, T. Tsiampalis, D. Georgakellos
Health budgets using data analytical techniques
1310 — 13:30 Ch. _Bo_udoulls, O. Antonopoulou, A. Fousteris, P. Economou and S.
Bersimis
The use of data analytics in Insurance: an overview
13:30 - 1350 Ch. Spyropoulos, P. Economou, S. Bersimis
The value of data exploitation in sports industry: an overview
13:50 - 16:00 MEXHMBPINH AIAKOIIH — MIDDAY BREAK
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16:00-16:30 N. Pantazis
Missing data and reporting delay in surveillance data
16:30-17:00 G. Touloumi, Ch. Thomadakis, L. Meligkotsidou, N. Pantazis
Longitudinal and Time-to-Drop-out Joint Models under at Random Drop-
17:00-17:30 out Mechanism
Ch. Thomadakis, N. Pantazis and G. Touloumi
Issues with the expected information matrix of linear mixed models
provided by popular statistical packages under MAR dropout
17:30-18:00 G. Bakoyannis
Semiparametric regression for competing risks data with missing not at
random cause of failure
Aifovoa B/ YYNEAPIA / CONTRIBUTED SESSION
Hall B YT0Y00TIKESG Kol ETUTIGTIKY
Mpogdpevwv / Chair: II. Maractopoving / P. Papastamoulis
16:00-18:00
16:00—16:20 | 1+ Yepphxog
210y 0oTIKN S1dTadn KOl TAVTOTNTEG GUVIIUKVLLOVOTG
16:20 — 16:40 P. AYkov, I'. Baowrerdong, I'. Toaxhiong
diktpo Kieotov Kpupod Opoyevovg Mapkofiavov Tvotiuatog Me
[enepacuéveg Xopnrikdmreg Xtig Katootdoeig
. . A. Mratcidng, M. D. Jiménez Gamero ko B. MiloSevi¢
16:40 - 17:00 , b , . . ,
E)eyyoc koAng mpooappoyng yio T yevikevpévn Poisson katavoun
17:00 - 17:20 I1. Owovopov
‘Evag véog alyopiBpog ovotadomoinong mapousio EMKAAVTTOUEVOV
I'caovclavdv vrorAnfvoudv
17:20 - 17:40 I1. Mzopmotég, X. Kovpovking
Beltiwpévn extipnon napapétpov og inverse Gaussian katavoun
17:40 - 18:00 A. Tavaperog, A. Xoyrag, I'. TlaPerrag, M. BapPaxapn, A.
MMoavayiotakog
A&oloynon ¢ okpifelog TOV  TOPAYOVI®OV OTIV  SLEPELVNTIKNA
TOPOYOVTIKY] OVOAVGT): 0PIGUAC TPOPALATOG
18:00 - 18:30 ATAAEIMMA - COFFEE BREAK
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AiBovea A/ Hall A: Kevrpwké aperéatpo/ Central Amphitheater

AiBovca A/ IMPOXKEKAHMENH XYNEAPIA / INVITED SESSION

Hall A Statistical Methods and Applications in Systems Assurance & Quality
Part 111 IIpogdped@v/Chair: X. Mrepoipng/ S. Bersimis

18:30-20:30

18:30-19:00 | J- M- Poggl
Statistics and Machine Learning in industry: combining heterogeneous or
multi-scale model outputs

19:00-19:30 | &Y
Sport Statistics — When Figures are more than Numbers

19:30 — 20:00 M. Bourguinon
A parametric quantile beta regression for modeling case fatality rates of
COVID-19

20:00 - 20:30 D. Jeske
Design and Inference for a RCT when Treatment Observations Follow a
Two-Component Mixture Model

AifBovco A/ AHZH XYNEAPIOY — CONFERENCE CLOSING

Hall A Mposgdpevwv/Chair: E. Ayyehic/ E. Angelis

20:30-21:00

32




35° MMavedMivio Zvvédpio ratioticric/35M Panhellenic Statistics Conference

SOCIAL EVENTS - KOINQNIKEX EKAHAQXEIX

Mépat 25 Maiov 2023/ Thursday, May 25, 2023

Welcome Cocktail

IMopackevn} 26 Mdiov 2023/ Friday, May 26, 2023
Iotopwog Mepimartog — Historical Walking Tour

Yvovavinon: 18:00 up, Xtaon I'pappnc 1 Metpo
‘Onocio’

Meeting Point: 18:00 pm, Metro line 1 ‘Thiseio’
Station

IMopaokevn 26 Maiov 2023/ Friday, May 26, 2023
Enionuo Acirvo Xvovedpiov / Formal Conference Dinner

AOnvaiki Tapépva-Eotiatopro: To avyo tov koxkopa — To Metalovpysion
Muviiépov 25 ko Aewvioov, IDateia Avon, Metalovpysio

Greek Tavern - Restaurant: “To avgo tou kokkora/ The egg of the Rooster”

Leonidou 46 & Myllerou, Metaxourgeio Athens

O1 KOWVWVIKES EKONADTEIS TEPIAGUPAVOVTAL TO OIKALWUO TOUUETOXTG.
Il npogopics ato ywpo/ypageio vwodoyns tov Lvvedpiov.

Social events are covered by the application fee.

Further information available in the Conference center’s reception hall.
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KENTPIKOI OMIAHTEY/ KEYNOTE SPEAKERS

Ch. Charalambides, Emeritus Professor, National and Kapodistrian University
of Athens

N. Balakrishnan, Distinguished Professor, McMaster University

N. Papadatos, Professor, National and Kapodistrian University of Athens

S. Bar-Lev, Professor, Holon Institute of Technology, Israel

S. Datta, Professor, Department of Biostatistics, University of Florida

S. Denaxas, Professor, University College London, UK

MPOXKEKAHMENOI OMIAHTEX/ INVITED SPEAKERS

A. Burnetas, Professor, National and Kapodistrian University of Athens
A. Kumar, Symbiosis Institute of Technology

C. Heuchenne, Professor, University of Liege

C. Ley, Professor, University of Luxembourg

C. Weiss, Professor, Helmut Schmidt University

Ch. Charalambides, Emeritus Professor, National and Kapodistrian University
of Athens

Ch. Thomadakis, National and Kapodistrian University of Athens

Ch. T. Nakas, Professor, University of Thessaly

D. Jeske, Professor, University of California

E. Polyzos, Vrije Universiteit Brussel

E.-N. Kalligeris, Postdoctoral Researcher, University of Rouen

F. F. Caballero, Assistant Professor, Autonomous University of Madrid
G. Bakoyannis, Assistant Professor, Athens University of Economics and

Business
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G. D’Amico, Professor, University “Gabriele d’ Annunzio”

G. Touloumi, Professor, National and Kapodistrian University of Athens

J. M. Poggi, Professor, Paris-Saclay University

K. P. Tran, Senior Associate Professor, University of Lille

M.-P Bourguignon, Servier Research Institut

M. Jaenada, Predoctoral Researcher, Complutense University of Madrid

M. Limnios, Postdoctoral Researcher, University of Copenhagen

M. Markatou, Distinguished Professor, University at Buffalo

M. Stehlik, Professor, Valparaiso University

N. Eleftheroglou, Assistant Professor, Delft University of Technology

N. Pantazis, Assistant Professor, National and Kapodistrian University of Athens
N. Papadatos, Professor, National and Kapodistrian University of Athens

N. Pavlidis, Senior Lecturer, Lancaster University

O. Jones, Professor, Cardiff University

P. C. Trandafir, Associate Professor, Public University of Navarre

P. Miranda, Associate Professor, Complutense University of Madrid

P. Otto, Academic Staff, Karlsruhe Institute of Technology

S. B. Singh, Professor, G. B. Pant University of Agriculture and Technology
S. Georgiadis, Statistician, Copenhagen Center for Arthritis Research

S. Knoth, Professor, Helmut Schmidt University

T. Perdikis, Postdoctoral Researcher, Athens University of Economics and
Business

V. Sypsa, Associate Professor, National and Kapodistrian University of Athens
V.-S. Barbu, Associate Professor, University of Rouen

V. Bisht, G. B. Pant University of Agriculture and Technology
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HHEPIAHYEIX EPTAXIQN XYNEAPIOY
ABSTRACTS

Optimal threshold selection on a two-cutpoint optimal ROC
curve.

Achilleas Anastasiou?, John Tsimikas®

! Laboratory of Statistics and Data Analysis, Department of Statistics and Actuarial-
Financial Mathematics, University of the Aegean.
e-mail: sasd20003@aegean.gr, tsimikas@aegean.gr

Abstract: This work aims to explore techniques that integrate misclassification
cost analysis into optimal Receiver Operating Characteristics (ROC) curves.
Specifically, assuming a family of distributions with the unimodal likelihood ratio
property the optimal ROC curve is a two cutpoint ROC curve. We obtain results
concerning the estimation of the optimal threshold/s and the corresponding False
Positive Rate (FPR) given the two misclassification costs and the disease
prevalence. We present details for some common parametric families that exhibit
the unimodal likelihood ratio property. In addition, we provide an example, namely
the generalized gamma, where the unimodal likelihood ratio property does not hold.
We use resampling methods for estimation of the optimal threshold.

Keywords: Optimal ROC, Unimodality, Misclassification Cost, Optimal
threshold, Optimal FPR
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Brownian Motion Approximation by Neural Networks
D. Kouloumpou?, G. Anastassiou?

tUniversity of West Attica.
2University of Memphis.
e-mail: dkouloumbou@uniwa.gr

Abstract: The author George Anastassiou recently derived several approximation
results by neural network operators. There, the activation functions are induced by
the arctangent, algebraic, Gudermannian and generalized symmetrical sigmoid
functions. The results we apply here are univariate on a compact interval, regular
and fractional. The outcome is the quantitative approximation of Brownian motion
over the two dimensional sphere. We derive several Jackson type inequalities
estimating the degree of convergence of our neural network operators to a general
expectation function of Brownian motion. We give a detailed list of approximation
applications regarding the expectation of well known functions of Brownian
motion. Smoothness of our functions is taken into account producing higher speeds
of approximation.

Detecting hidden trends and patterns in shipping industry
using text visualization

G. Arvanitopoulost, P. Economou?, S. Bersimis®

! Department of Statistics and Insurance Science, University of Piraeus, Greece
2 Department of Civil Engineering, University of Patras, Greece
8 Department of Business Administration, University of Piraeus, Greece
email: arvanitopoulos.john@gmail.com

Abstract: Artificial Intelligence (Al) is a valuable tool in health sector applications
that allows solving difficult and time-consuming tasks like text mining by using
powerful procedures. The huge amount of unstructured text data that is present in
many healthcare applications and practices requires the use of Natural Language
Processing (NLP) techniques to correctly extract data from text. This paper covers
some of the most intelligent and useful NLP applications from the recent years. The
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applications have been classified according to the objectives they seek to
accomplish, and the approaches employed to carry out those objectives.

References

Brown, A. D., & Marotta, T. R. (2017). A natural language processing-based model
to automate MRI brain protocol selection and prioritization. Academic Radiology,
24(2), 160-166.

Tvardik, N., Kergourlay, 1., Bittar, A., Segond, F., Darmoni, S., & Metzger, M. H.
(2018). Accuracy of using natural language processing methods for identifying
healthcare-associated infections. International Journal of Medical Informatics, 117,
96-102.

Nonparametric conditional survival function estimation with
plug-in bandwidth and robust model selection.

D. Bagkavos, M. Guillen, J.P. Nielsen

Abstract: The present research provides three methodological advances,
simulation evidence and a real data analysis, all contributing to the area of local
linear estimation and model selection. The first contribution addresses the problem
of conditional cumulative distribution/survival function estimation, by developing
a double smoothed local linear estimate which admits an arbitrary number of
covariates. The asymptotic properties of the estimate, established also herein, form
the basis of the second contribution which addresses the problem of efficient
implementation of the estimate in practice. This is achieved by developing a
automatic plug-in smoothing parameter selection rule which optimizes the
estimate’s performance in all coordinate directions. The analytic study of the rule's
rate of convergence shows that in contrast to the traditional cross validation
approach, the proposed bandwidth selector is functional even for a large number of
covariates. The third contribution addresses the problem of obtaining parsimonious
models that strike the right balance between the number of covariates employed
and the precision in estimation offered. This is achieved by developing a model
selection rule that returns the optimal combination of covariates to employ in the
model, based on fair comparison between candidate models.
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Semiparametric regression for competing risks data with
missing not at random cause of failure

Giorgos Bakoyannis!, Theofanis Balanos?, Constantin T. Yiannoutsos?
! Athens University of Economics and Business
2 Indiana University
email: gbakoyannis@aueb.gr

Abstract: The cause of failure in cohort studies that involve competing risks is
frequently incompletely observed. Failure to deal with this issue can lead to
substantially biased estimates. To the best of our knowledge, all the methods that
have addressed the issue in the context of semiparametric competing risks analysis
rely on a missing at random (MAR) assumption. Nevertheless, the MAR
assumption is not realistic in many real-world settings. In this work we relax the
latter assumption by allowing for a class of missing not at random (MNAR)
mechanisms, which contain the MAR mechanism as a special case. Due to the
inherent non-identifiability issues under MNAR, we propose an approach for
hypothesis testing that does not require the estimation of the non-estimable
parameters. Using modern empirical process theory, we show that the proposed
estimators are uniformly consistent under the assumed class of MNAR
mechanisms. We also show that our estimators converge weakly to tight zero mean
Gaussian processes and propose a rigorous hypothesis testing procedure for the
covariate effects. The proposed methodology is applied to competing risks data
from a large multicenter HIV study in sub-Saharan Africa where a significant
portion of causes of failure is missing not at random.

References

Bakoyannis, G., Zhang, Y. and Yiannoutsos, C. T. (2019). Nonparametric inference
for Markov processes with missing absorbing state. Statistica Sinica, 29, 2083-
2104.

Bakoyannis, G., Zhang, Y. and Yiannoutsos, C. T. (2020). Semiparametric
regression and risk prediction with competing risks data under missing cause of
failure. Lifetime Data Analysis, 26, 659-684.

Zhou, W., Bakoyannis, G., Zhang, Y. and Yiannoutsos, C. T. (2023).
Semiparametric marginal regression for clustered competing risks data with
missing cause of failure. Biostatistics, In press.
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Statistical inference for ROC curves after the Box-Cox
transformation with the use of the package "rocbc’ in R

Leonidas E. Bantist, Benjamin Brewer', Christos T. Nakas?, Benjamin Reiser®

1 Dept. of Biostatistics and Data Science, University of Kansas Medical Center, Kansas
City, KS 66160, U.S.A
ZLaboratory of Biometry, School of Agriculture, University of Thessaly, Nea
lonia/VVolos, 38446 Magnesia, Greece
3 Dept. of Statistics, University of Haifa, Haifa 31905, Israel
email: cnakas@uth.gr

Abstract: Receiver Operating Characteristic (ROC) curve analysis is widely used
in evaluating the effectiveness of a diagnostic test/biomarker or classifier score.
Parametric approaches for statistical inference on ROC curves based on a Box—Cox
transformation to normality have been discussed in the literature. Several
investigators have highlighted the difficulty of considering the variability of the
estimated transformation parameter when carrying out further analyses. This
variability is usually ignored and inference is based on considering the estimated
transformation parameter as fixed and known. We describe the problem and offer
implementation options for accurate analyses. We briefly review the literature
discussing the use of the Box-Cox transformation for ROC curves and the
methodology for accounting for the estimation of the Box-Cox transformation
parameter in the context of ROC analysis. We detail its application to a dataset of
SARS?2 antibody levels and illustrate via the R package that we have developed
(named ’rocbc’) which carries out all relevant analyses and is available on CRAN.

References
L.E. Bantis, C. T. Nakas, B. Reiser, Biometrical Journal, 63, 2021, 1241-1253.

C. Nakas, L. Bantis, C. Gatsonis, ROC analysis for classification and prediction in
practice, CRC, 2023.
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Nonparametric estimation of semi-Markov processes and
applications to reliability Model

Vlad Stefan Barbu

LMRS, University of Rouen-Normandy, France & Centre for Demographic
Research "Vladimir Trebici", "Costin C. Kiritescu" National Institute of
Economic Research of Romanian Academy, Romania
email: vladstefan.barbu@univ-rouen.fr

Abstract: Our presentation is dedicated to kernel estimation of the main
characteristics of a continuous-time semi-Markov process, like conditional and
unconditional sojourn times in a state, semi-Markov kernel, etc. Our main objective
is to establish asymptotic properties of the semi-Markov kernel estimators and of
the sojourn time distribution estimators (conditional and unconditional), as well as
of the estimators of the associated Radon-Nikodym derivatives, when the sample
size becomes large. Corresponding reliability indicators are also estimated. The
approach is illustrated by considering a numerical example.

References

C. Ayhar, V. S. Barbu, F. Mokhtari, S. Rahmani, On the asymptotic properties of
some kernel estimators for continuous semi-Markov processes, Journal of
Nonparametric Statistics, 34(2), 299-318, 2022

*This is a joint work with Fatiha MOKHTARI, Chafiaa AYHAR and Saadia
RAHMANI (LSMSA, University of Saida—Doctor Moulay Taher, Algeria)

Monitoring learning outcomes using runs and scans. An
overview

Zoi Bartsioka®, A. Charalabidis?, P.E. Maravelakis®, S. Bersimis*

!Department of Business Administration, University of Piraeus, 80, M. Karaoli & A.
Dimitriou St., Piraeus, Greece (e-mail: zbartsioka@unipi.gr)
2Department of informatics and telematics, Harokopio University of Athens, 9, Omirou
St., Tavros, Greece (e-mail: acharal@hua.gr)
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$Department of Business Administration, University of Piraeus, 80, M. Karaoli & A.
Dimitriou St., Piraeus, Greece (e-mail: maravel@unipi.gr)
“Department of Business Administration, University of Piraeus, 80, M. Karaoli & A.
Dimitriou St., Piraeus, Greece (e-mail: sbersim@unipi.gr)

Abstract: Monitoring of learning outcomes is mainly done by assessing student
performance in tests. With the modernization of technology and following the
covid-19 pandemic, the assessment of student performance via electronic tests has
become very popular. However, beyond the variety of the structure of these tests,
such as web tests, synchronous and asynchronous remote tests, CAT tests, etc. as
well as the way they are evaluated, there are many advantages and disadvantages
in terms of their use. The purpose of creating these electronic tests is the quick
examination of students, the adaptation of the test to the level of the assessees and
the reliable assessment of their knowledge. These tests contain questions of various
levels and formats and are governed by runs rules, scan rules and patterns. Our
objective is to present an overview of these rules from literature for monitoring
students' level.

Keywords: runs, scans, waiting-time, shortcut, adaptive tests, markov chain
embeddable random variables, education administration, evaluation

Polygenic risk scores and applications in clinical practice

Fragkiskos Bersimis?, Pantelis Bagos?

Department of Statistics and Insurance Science, University of Piraeus
Department of Computer Science and Biomedical Informatics, University of Thessaly
email: fhersim@hua.gr

Abstract: The relationship between phenotypic traits and the corresponding
genetic information is considered a real fact and has been the subject of extensive
research in recent years. Polygenic risk score (PRS) could be considered as a
numerical expression of a person’s genetic predisposition for developing specific
phenotypic traits or diseases. Polygenic risk analysis classic methods include
calculating PRS by summing the risk alleles of an individual, usually weighted by
their effect sizes. A person’s PRS intends to use genetic information in order to
classify this person to a low, medium or high risk category for developing a variety
of diseases (Cardiovascular diseases, Neurological disorder, etc). Therefore, PRS
risk stratification’s utility in clinical practice could be highlighted through the fact
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that health professionals exploiting this kind of genetic information, could proceed
to preventive actions without delay, such as, employing significant differentiations
in persons’ life style, as well as, by providing personalized medication. Finally,
combining traditional clinical diseases’ predictors with PRS appears to improve an
individual's disease risk classification relative to either alone.

References

Choi, S. W.,Mak, T. S. H., & O’Reilly, P. F. (2020). Tutorial: a guide to performing
polygenic risk score analyses. Nature protocols, 15(9), 2759-2772.

Hivert, M. F., Vassy, J. L., & Meigs, J. B. (2014). Susceptibility to type 2 diabetes
mellitus—from genes to prevention. Nature Reviews Endocrinology, 10(4), 198-
205.

Kunkle, B. W., Grenier-Boley, B., Sims, R., Bis, J. C., Damotte, V., Naj, A. C., ...
& Rotter, J. 1. (2019). Genetic meta-analysis of diagnosed Alzheimer’s disease
identifies new risk loci and implicates AP, tau, immunity and lipid processing.
Nature genetics, 51(3), 414-430.

Morieri, M. L., Gao, H., Pigeyre, M., Shah, H. S., Sjaarda, J., Mendonca, C., ... &
Doria, A. (2018). Genetic tools for coronary risk assessment in type 2 diabetes: a
cohort study from the ACCORD clinical trial. Diabetes Care, 41(11), 2404-2413.

A Study on Dynamic Reliability Measures of Multi-state k-out-
of-n systems

Vaibhav Bisht!, S. B. Singh?

Department of Mathematics, Statistics and Computer Science,
G. B. Pant University of Agriculture and Technology, Pantnagar, India
email: bishtvickybng@gmail.com, drsurajbsingh@yahoo.com

Abstract: Reliability analysis of complex systems is an important area of research
in engineering and applied mathematics. Multi-state k-out-of-n systems are widely
used in practice to model the reliability of systems with redundant components. The
deterioration and restoration of an individual component have an impact on the
dynamic behavior of these systems. Traditional techniques for evaluating the
reliability of these systems are based on the assumption that the states of the system
are always constant, which may not be appropriate in realistic situations. To tackle
this issue, a method based on the L,-transform is presented to examine the dynamic
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behavior of multi-state k-out-of-n systems. The L,-transform is a powerful tool for
analyzing stochastic processes with time-varying rates. The dynamic reliability
indices like reliability, availability, mean expected performance, and mean
performance deficiency have been computed here by applying this transform to the
multi-state k-out-of-n system. Numerical simulations on a multi-state k-out-of-n
system with different states and n components are used to find the efficacy of the
suggested method. The outcomes demonstrate that obtaining the dynamic
reliability indices by the L,-transform method is easier than those produced by
conventional techniques. The suggested method offers a versatile and effective tool
for evaluating the reliability indices of multi-state k-out-of-n systems in real-world
engineering applications.

Keywords: L,-transform, k-out-of-n system, Failure and Repair Rate, Markov
process.

The use of data analytics in Insurance: an overview

C. Boudoulis!, O. Antonopoulou?, A. Fousteris?, P. Economou?, S. Bersimis?

! Department of Business Administration, University of Piraeus, Piraeus, Greece
2 Department of Statistics and Insurance Science, University of Piraeus, Piraeus, Greece
3 Department of Civil Engineering, University of Patras, Patras, Greece

Abstract: In today’s era, the majority of insurers are redesigning their strategy,
rethinking their business models in order to transition to a compatible, secure and
digitally enabled operating model. The causes are exponentially increasing
information and ever-increasing challenges, combined with the great competition
prevailing in the insurance market. This creates a need for insurers to invest in new
technologies, and to seek new solutions to their problems by analysing the data they
have, or could hold, in order to make their business decisions more accurately. As
Peter Sondergaard (senior vice president and global head of research at Gartner,
Inc.) said in an excerpt of his 2011 speech, "Information is the oil of the 21st century
and analysis is the internal combustion engine." However, in order to be able to
analyze the data, important steps are required in the management and
homogenization of insurance organizations' data. Today, almost all insurance
organizations operate by dividing their work into departments and/or divisions, so
the data created is available only internally to them. The exploitation of big data
today requires (a) specialized know-how in data analytics and statistical machine
learning, (b) appropriate software for data management, processing and analysis,
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(c) in addition, the technical knowledge required, an important factor that allows
the in-depth utilization of data is the knowledge of the insurance industry.

An Adaptive Kernel-based Multivariate CUSUM for Location
Shifts

Konstantinos Bourazas®®, Konstantinos Fokianos?, Christos Panayiotou®¢, Marios
Polycarpou®®

aDepartment of Mathematics and Statistics, University of Cyprus, Nicosia, Cyprus
® Department of Electrical and Computer Engineering, University of Cyprus, Nicosia,
Cyprus
¢ KIOS Research and Innovation Center of Excellence, University of Cyprus, Nicosia,
Cyprus email: bourazas.konstantinos@ucy.ac.cy

Abstract: This work addresses the problem of non-parametric online shift
detection in multivariate data streams. In Statistical Process Control and
Monitoring (SPC/M), various self-learning methods that have been proposed aim
to overcome issues associated with parametric assumptions. In high dimensions,
any distributional assumption, with the most typical being that of normality, can be
strict or even unrealistic, calling into question the efficient performance of any
parametric-based method. In this work, such assumptions are abandoned, and the
objective of fast fault detection in multivariate monitoring systems is attacked by
proposing a distribution-free multivariate CUSUM-type control chart. The
proposed methodology is adaptive and does not rely on distributional assumptions.

On the time and aggregate claim amount until the surplus drops
below zero or reaches a safety level in a jump diffusion risk
model

Boutsikas M.V., Economides D-J., Vaggelatou E.

Dept. of Statistics & Insurance Science, Univ. of Piraeus, Greece
Dept. of Mathematics, National and Kapodistrian Univ. of Athens, Greece
email: mbouts@unipi.gr
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Abstract: We consider a two-barrier renewal risk model assuming that insurer's
income is modelled via a Brownian motion and the surplus is inspected only at
claim arrival times. We are interested in the joint distribution of the time, number
of claims and the total claim amount until the surplus process falls below zero (ruin)
or reaches a safety level. We obtain a general formula for the respective joint
generating function which is expressed via the distributions of the undershoot
(deficit at ruin) and the overshoot (surplus exceeding safety level). We offer explicit
results in the classical Poisson model and we also study a more general renewal
model assuming mixed Erlang distributed claim amounts and inter-arrival times.
Our methodology is based on tilted measures and Wald's likelihood ratio identity.
We finally illustrate the applicability of our theoretical results by presenting
appropriate numerical examples in which we derive the distributions of interest and
compare them with the ones estimated using Monte Carlo simulation.

Keywords: Renewal risk model; Ruin probability; Two-sided first exit time;
Number of claims to ruin; Overshoot and undershoot; Exponentially tilted
probability measure; Jump diffusion process; Mixed Erlang distribution.
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Recursive Computation of Equilibrium and Optimal Strategies
in Unobservable Feed-Forward Queueing Networks with
Delay-Sensitive Customers.

Apostolos Burnetas

Department of Mathematics
National and Kapodistrian University of Athens
email: aburnetas@uoa.gr

Abstract: We consider the problem of determining equilibrium traffic intensities,
and thus congestion and delays, in feed-forward open Jackson networks. Customers
are strategic and make join/balk as well as routing decisions based on a service
reward/delay cost tradeoff. External customers arriving to a queue decide whether
to join or balk. Customers who finish service in a queue decide to join one of the
immediately following queues or balk. The number of servers, the exponential
service rate, the service reward and the delay cost rate are generally queue-
dependent. We consider the unobservable case, where customers do not have any
information on the system state, however they know the network structure as well
as all system parameters. The customer's objective is to maximize the expected total
net benefit from the entire route she will follow in the system. We consider
customer equilibrium strategies for the unobservable case. We develop recursive
equations for the customer expected benefit function and show that under fairly
general conditions there exist unique, generally mixed, equilibrium strategies. In
the special case of a two-stage network with two queues in the first stage leading
to a single queue in the second stage, we analyze the form of equilibrium strategies
under two cases: (i) a customer selects which, if any, queue to join in the first stage
and is then required to be served in the second stage queue as well and, (ii) a
customer first decides which queue, if any, to join in the first stage, and then
whether to proceed to the second stage or abandon the system. We explore
numerically the effect of the abandonment option on the equilibrium system loads
and delays.
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USE OF ELASTIC NET REGRESSION MODELS AND
WEIGHTED CHRONIC CONDITIONS FOR CREATING A
QUANTITATIVE MEASURE OF MULTIMORBIDITY

Francisco Félix Caballero

Department of Preventive Medicine and Public Health. Universidad Auténoma de
Madrid and CIBER of Epidemiology and Public Health, Madrid

Abstract: Although life expectancy has increased in recent decades, not all extra
years are lived in good health status. Multimorbidity has been traditionally defined
as the co-existence of several morbidities and the prevalence of multimorbidity
increases substantially with age. Multimorbidity in older adults is considered a
global health care and public health priority, and there is a need of exploring
alternative ways of quantifying multimorbidity, taking also into account the burden
associated to each morbidity on health-related outcomes as physical functioning.
Moreover, the traditional definition of multimorbidity based on simple disease
counts could lead to misleading conclusions on the full impact of multimorbidity
on health, since it could not account for the diversity and severity of chronic
diseases. Chronic diseases can vary widely in their relationship with health-related
outcomes and elastic net regression is a statistical approach that can deal with the
high dimensionality and collinear nature of chronic conditions, being a useful
procedure for selecting the chronic diseases which show the highest associations
with the outcome considered. The use of elastic net regression models allows for
building a quantitative measure of multimorbidity and therefore differentiating
between several levels of multimorbidity in older adults. This procedure can be
viewed as more patient-centered since quantitative measures of multimorbidity can
contribute to a potentially more practical and patient-valued outcome for capturing
chronic disease burden.
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Spatiotemporal clustering with an application on COVID-19
deaths in the provinces of the Netherlands

Lydia Champezou®?, Dimitris Karlis?

! National and Kapodistrian University of Athens,
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Abstract: Spatiotemporal models for count data are an essential tool for a wide
range of scientific fields. Recently, they have become particularly crucial since they
can be employed to monitor the contagion dynamics of the COVID-19 pandemic
both in time and space. Considering the endemic-epidemic framework, we first
describe the general modelling approach and then explore the numerous extensions
that have been developed so far. Based on the insight that spatiotemporal data
contain repeating patterns, we extend the endemic-epidemic model to a finite
mixture model that allows to cluster regions based on their spatiotemporal behavior.
The new model can have less parameters and allows for clustering effects. The
proposed methodology is used to analyze data on daily COVID-19 death counts
from the provinces of the Netherlands during 2021. This novel model-based
clustering method notably improves the performance of all endemic-epidemic
model extensions. Finally, we discuss further applications of such a model.
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Subdata selection for big data regression based on leverage
scores

V. Chasiotis, D. Karlis

Department of Statistics, Athens University of Economics and Business, Greece
email: chasiotisv@aueb.gr

Abstract: Regression can be really difficult in case of big datasets, since we have
to deal with huge volumes of data. The demand of computational resources for the
modeling process increases as the scale of the datasets does, since traditional
approaches for regression involve inverting huge data matrices. The main problem
relies on the large data size, and so a standard approach is subsampling that aims at
obtaining the most informative portion of the big data. In the current paper we
provide a new algorithm based on leverages scores that improves existing
approaches that select subdata using properties of orthogonal arrays as well as
information criteria. A simulation experiment and a real data application are also
provided.
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The Variable Sample Size and Sampling Interval Run Sum
Max Chart

K.G. Fountoukidis, D.L. Antzoulakos, A.C. Rakitzis

Department of Statistics and Insurance Science, University of Piraeus

email: k.fountoukidis@unipi.gr

Abstract: A variable sample size and sampling interval run sum Max chart (VSSI-
RSMax chart) is proposed for simultaneously monitoring the process mean and
variability of a process. We use a simple method of varying the sample size and
sampling interval of the chart depending on the current process state. A Markov
chain method is used to evaluate the performance of the VSSI-RSMax chart in
terms of the average time to signal (ATS), the adjusted average time to signal
(AATS) and the expected AATS (EAATS). The performance of the proposed chart
is evaluated for several in-control scenarios and guidelines for its use in practice
are provided. Finally, we provide numerical comparisons of the proposed VSSI-
RSMax chart with other competitive control charts, such as the standard fixed
sample size and sampling interval (FSSI) Max chart, the FSSI-RSMax chart, the
VSSI-Max chart, and the FSSI Max-EWMA chart. The numerical results show that
the proposed chart outperforms the abovementioned charts in almost all the
considered shifts in process parameters. Specifically, there is an obvious reduction
in the time needed to detect a shift in process parameters compared to the FSSI-
RSMax chart.

Keywords: Average time to signal, adjusted average time to signal, expected
average time to signal, Markov chain, Max chart, run sum control chart.
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Causal Structure assessment in Health-Related Quality of Life
questionnaires
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3School of Informatics, Aristotle University of Thessaloniki, Thessaloniki,
Greece;

email: moysiadis.theodoros@gmail.com

Abstract: Health-related quality of life (HRQoL) is emerging as an important
endpoint in managing cancer patients. Physical, psychological, lifestyle and social
parameters, such as perceived family and social support, may provide guidance on
how to approach and manage the individual patient. Several HRQoL questionnaires
are available, and/or can be developed that assess the quality of life of the patients.
An aspect that has not yet been investigated, however, is the existence and detection
of causal relationships among the questions within such questionnaires. This study
aims to assess the ability to detect cause-effect relationships within this context, by
employing different causal structure-learning algorithms, based on simulated data.
To this end, different data setups are considered, involving the total number of
hypothetical questions within a HRQoL questionnaire, the number and complexity
of cause-effect relationships, and the number of participants. Addressing this issue
may be of potential merit when considering the design and/or selection of a HRQoL
questionnaire, taking into account sample size limitations, and scientific intuition
regarding the underlying causal structure. Since the aforementioned questions may
concern, among else, physical, psychological, lifestyle and social aspects, related
to the individual patient, unveiling cause-effect relationships among these
questions may aid to improve the management, and the health-related quality of life
of cancer patients.
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Nonparametric Maximum Likelihood Estimation
for discrete time Denumerable Markov Chains

G. Gavrilopoulos?, S. Trevezas?, 1. Votsi?
! National and Kapodistrian University of Athens
2 Le Mans University, France
email: strevezas@math.uoa.gr

Abstract: In this talk, we discuss the problem of nonparametric maximum
likelihood estimation for discrete time Markov chains with discrete state space
(possibly infinite). We give, to our knowledge, a new characterization of the class
of Markov chains with a single positive recurrent class and under positive
recurrence we obtain the asymptotic properties of the nonparametric MLE, such as
strong consistency, convergence in distribution to an appropriate Gaussian random
element and asymptotic efficiency. By a suitable interpretation of convergence in
distribution of the Markov transition operator (an infinite dimensional matrix) to a
suitable Gaussian random operator and the use of the functional delta method, we
derive asymptotic distributions for functionals of interest related to the Markov
kernel, such as the n-step transition kernel, the stationary vector, and the
fundamental operator. A simple matrix calculus is also presented to obtain simple
forms of the covariance kernel of any functional of interest. These results are also
directly applicable to finite state space Markov chains and facilitate the
computation of the variance-covariance matrices of any functional of interest
related to the Markov transition matrix.
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Healthcare Risk Management: Machine learning in
Cardiovascular intensive care unit (CICU) infarction

Vasileios Georgakis and Panos Xenos

University of Piraeus, Karaoli ke Dimitriou 80, 18534 Piraeus, Greece
email: vasilis_georgakis@unipi.gr

Abstract: Cardiovascular diseases are one of the most important threats to human
health worldwide, and although scientific progress related to risk management is
noticeable, they continue to be a type of disease that attracts the interest of
researchers,administrators of health organizations and insurance science specialists. The
purpose of this study is to investigate the contribution of statistical machine
learning to Healthcare Risks related to cardiovascular diseases. Specifically,
attempts to answer the following inquiry question: How can we predict risk factors
of the problem with the help of new statistical methods”. According to the
literature, there are many machine learning methods used by researchers some of
them are the logistic regression, Neural networks, Decision trees, K-Nearest
Neighbors, Random Forest etc. consequently this study provides beneficial related
information.
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Thematic analysis and research trends on medical diagnosis
patents using state-of-the-art topic modelling
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Abstract: Medical research and technologies play a crucial role in the welfare of
humanity, as they ensure that people have access to effective healthcare. The
diagnosis of diseases for the application of preventive measures along with the
timely detection and containment of pandemics and epidemics have been brought
to the spotlight in recent years, particularly during the COVID-19 pandemic.
Medical companies and technological giants strive to provide ICT solutions for
medical diagnosis, to be leveraged in a plethora of cases. As competition is high
and each company has benefits and profits from these technologies, many
organizations secure their inventions by patenting them. Patents are a highly
efficient way of protecting the commercial rights of an invention while they are
also proven to be excellent indicators of technological innovation and progress. The
information hidden in patent applications, which is frequently in textual form, can
uncover valuable insights regarding the thematic trends and topics in granted
patents as well as pinpointing the organizations and companies that have the highest
patent shares in medical diagnosis technologies. In this study, we collect a patent
dataset related to ICT technologies for medical diagnosis and epidemic monitoring
from the United States Patent and Trademark Office (USPTQO) and we apply
classical topic modelling (Hierarchical Pachinko Allocation), clustering and
contextualized embeddings topic modelling (BertTopic), and neural topic
modelling (Aligned Neural Topic Model) algorithms. The applied algorithms are
compared in terms of their performance and yielded topics while the primary
descriptive statistics (assignees, yearly trends, citations) are also presented. The
results from the topic analysis indicate that medical diagnosis patents cover
multiple thematic axes, ranging from disease prevention (cancer, diabetes, neural
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stimulation) and human welfare (circadian rhythm, dental practices, orthopedics)
to expanded practices (sleeping and eating disorders, bullying) and innovative
technologies (wearables, biometric augmented reality, microbiome diagnostics).

Recent advances in reliability indexes for semi-Markov
repairable systems with applications to financial credit scoring

Thomas Gkelsinis, Vlad Stefan Barbu

Laboratory of Mathematics Raphaé€l Salem, University of Rouen-Normandy,
France

email: thomas.gkelsinis@univ-rouen.fr

Abstract: Reliability indexes for semi-Markov repairable systems are often used
to describe the operational ability of time-degraded state-space systems. Semi-
Markov chains extend the Markov property by considering the sojourn times as
random variables. Measures such as reliability, availability and interval reliability
are used to calculate the probability that the system works properly. Their
applications vary from hydrology and seismology to finance. A generalization of
the aforementioned measures, called Sequential Interval Reliability, is particularly
presented in accordance with the appropriate asymptotic theory. Finally, we present
a framework for applying those indexes for estimating the future creditworthiness
for governmental bonds based on their past credit ratings.
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Modeling the Health Impact of COVID-19 using Mixed
Interaction Models and Chain Graph Models
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Abstract: The COVID-19 pandemic has been a global concern since 2019-2020,
having a significant impact on public health. In this study, we used mixed
interaction models and chain graph models to analyze post-COVID data from a
longitudinal study following patients who were hospitalized for COVID-19 in
Santa Maria University Hospital in Terni, Italy. The goal was to understand the
long-term predictors of functional and structural damage from the disease. The
survey included functional status questionnaires (e.g., fatigue, sleep disturbances,
dyspnea), anthropometric and clinical parameters, medical history data (including
treatments), as well as data on the acute phase of the virus (e.g., duration of
hospitalization, respiratory support). In addition, laboratory parameters, respiratory
function parameters at rest and heart function parameters at rest (echocardiogram)
were recorded during the post-acute phase. Furthermore, the survey included a
cardiopulmonary test (heart and lungs performance during exercise) and a HRCT
(high-resolution computed tomography) at the follow-up visit. Mixed interaction
models, as well as chain graph models, can handle both continuous and categorical

57



Srotiotikn otig Emotiueg Yyeiog/Statistics in Health Sciences

variables and can be used to model the relationships among variables. One
interesting difference between the two is their approach to grouping variables.
Mixed interaction models consider all variables on the same footing, treating them
as interconnected and modeling each variable as a function of other variables. In
contrast, chain graph models group variables into distinct blocks, resulting in a
network of variables that captures the direct dependencies among the different
blocks. Thus, both techniques provide valuable outcomes. The mixed interaction
models capture the linear and nonlinear relationships between variables, and the
chain graph models capture the causal relationships among variables, thus assessing
the impact of COVID-19 on health.According to our findings, COVID-19 was
associated with increased risk of various health problems, such as respiratory
issues. The relationship between objective measurements of physical impairment
and subjective assessment through questionnaires is also investigated.
Additionally, we observed that the impact of COVID-19 on health outcomes varied
based on factors such as age and gender. Our study demonstrates the utility of
mixed interaction models and chain graph models for studying the complex
relationships among health variables in post-COVID data. These techniques can
identify the critical factors that predict health outcomes and can provide valuable
insights for developing targeted interventions to mitigate the consequences of the
disease.

Estimation the Probability of Default Cascades in Financial
Markets

Dimitris loannides

Department of Mathematics, University of Patras, Department of Economics,
University of Macedonia

email: dimioan@uom.edu.qgr

Abstract: The recent theoretical and empirical literature on financial contagion has
Investigated the relationships between the interbank exposure network and the
financial stability of the banking system by Glasserman and Young (2015, 2016)
for a nice recent surveys). The financial network has been recognized to be a source
of financial crisis as shocks, which initially affect only few institutions, propagate
through the entirebanking system producing a contagion cascade. The present paper
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studies the issue of financial contagion assuming that the shocks are random
variables (r.v.’s). Aim of the present paper is to study the issue of financial
contagion assuming that the shocks are random variables (r.v.’s). As is pointed
in(Glasserman and Young[2015) the interconnections among the banks create
potential channels for contagion and amplification of the shocks. Contagion occurs
when defaults by some banks tiger defaults by other banks through adomino effect,
while amplification occurs where contagion stops but the losses among defaulting
bankskeep escalating because of their indebtedness to one another. They analyzed
the probability of default cascades and consequent losses of value that are
attributable to network connections by assuming thatthe shocks r.v.’s follow well
known distributions. The contribution of this paper is to extend the results for the
modelling of shocks in Gasserman and Young (2016) and the estimation of the
probability of default cascades for a more general r.v.’s.
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Step-stress test experiments under interval censored data with
lognormal lifetime distribution
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Abstract: Dealing with censored data is an important concern in reliability and
survival analysis. Interval censored data usually arises in reliability tests when
failure times are known only to lie within an interval instead but cannot be observed
exactly. Besides, most of nowadays devices are frequently highly reliable with
large lifetimes, and then long experimentation times would be needed for inference
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under normal operating conditions. Alternatively, accelerated life tests (ALTS)
shorten the lifetime of the devices by increasing one or more stress factors causing
failure. Then, after suitable inference, results can be extrapolated to normal
conditions. Step-stress ALT designs increase the stress level at which devices are
tested throughout the experiment at some fixed times. Among the most popular
lifetime distributions used to analyze survival data, the lognormal distribution is
encountered often in practice. On the other hand, classical estimation methods
based on the likelihood function of the lognormal lifetime distribution may get
highly influenced by data contamination. In this work we propose a family of
divergence-based robust estimators for step-stress experiments under interval
censored data following lognormal lifetime distribution. Further, from these robust
estimators, a generalization of the popular Wald-type test statistic for testing
composite null hypothesis is defined.

Assessing the Dynamic of Visual-Motor Skill in Climbing via
Drifting Markov Modeling
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2 Laboratory of Mathematics Raphaél Salem, University of Rouen Normandy,
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Abstract: The technological advances on climbing tracking equipment, have
provided new opportunities in several areas such as the one of visual-motor skill
i.e., the capacity to detect relevant optical information from the environment and to
coordinate movements in order to achieve an outcome. Drifting Markov models
constitute a powerful tool for modeling the heterogeneities of sequences in a more
flexible fashion as compared to the homogeneous Markov chains or hidden Markov
models. In this work by mixing 1) an eye-tracking system to collect gaze behavior
and 2) instrumented holds to collect the hand contact time on holds, we seek to
identify the dynamic of skill acquisition by capturing the behavior of visual-motor
skill through Drifting Markov modeling. To that end, a real case is conducted based
on 10 climbing sessions of 11 individuals.
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Improving healthcare services using machine learning
techniques
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Abstract: Nowadays, the use of "big data" has played a crucial role in economic
development, being at the center of all modern industries. As Chen, Chiang, and
Storey (2012), mentioned, "the Big Data era has quietly descended on many
communities, from governments and e-commerce to health organizations. The
proper use of big data could offer numerous advantages and extra value to
industries. Decisions support systems, needs discovery, and innovative products
and services are some of the big data's benefits (Manyika et al., 2011). The
healthcare industry is one of the most important industries among which big data
methods have been applied. Dash et al. (2019) refer to their study that the healthcare
industry is producing data at such rate that paves the way for significant results in
its field. Indeed, several data analytics models based on health data have been
developed in recent years, providing significant advantages. These models
improved the management of healthcare services, managed to increase the
providing quality, while at the same time, the costs and expenditures have been
decreased, and last but not least, led to more innovative and efficient research and
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development processes. For the growth of these models, Machine Learning (ML)
techniques were used.
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Applying LSI to Probability and Statistics

Christos P. Kitsos?, Paula Camelia Trandafir?
L University of West Attica
2Public University of Navarre

Abstract: In this paper we are referring briefly to the Logarithm Sobolev
Inequalities (LSI). Due to LSI, a new probability distribution was emerged, the
Generalized Normal, the classical Multivariate Normal with an extra “shape”
parameter, let us say y (gamma). The main characteristics of the Generalized
Normal are discussed and simulation studies provide the corresponding graphs with
different values of y, while for y=2 the typical Multivariate Normal is approached.
Under the Generalized Normal the Gramer — Rao inequality is extended and a new
Generalized G-R bound (GG-RB) can be obtained, among othe Probabilistic
implementations. The discussed distribution is a Kotz type distribution. As far as
the Statistical Information Theory concerns, Entropy measures are evaluated for
the Generalized Normal as well as the Kullback — Leibler (K-L) divergence (or
relative entropy) are investigated. More applications and extensions are also
discussed and investigated.
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Single-Arm Trials in Evidence Synthesis

Katerina Maria Kontoulit, Ourania Koutsiouroumpa®, Christos Christogiannis?,
Stavros Nikolakopoulos?, Dimitris Mavridis®

! Department of Primary Education, University of loannina, loannina,
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Abstract: Network meta-analysis (NMA) is a statistical method that combines
direct and indirect evidence to evaluate the entire evidence base for a specific
disease when more than two interventions are available’. Randomized Control
Trials (RCTs) are considered the gold standard for evaluating interventions’
efficacy. RCTs are not always feasible. For example, in rare diseases and especially
in oncology trials where there is a treatment urgency, RCTs are not always the best
tool for clinical research. According to the FDA, 31% of their new oncology drug
approvals are based on Single-Arm trials (SATs)2. As a result, not all interventions
have been evaluated in an RCT, and the only available evidence on some
interventions comes from observational or single-arm studies. Single-arm trials can
also be used to connect disconnected networks or to enhance the information of a
connected network. A challenging issue is how to incorporate into NMA the
evidence from SATSs, taking into consideration the specific characteristics of SATs
such as the lack of a comparator and the absence of randomization®. We made an
extensive literature review in Embase and PubMed, with a prespecified search
strategy to identify methodologies for the inclusion of SATSs into (network) meta-
analysis. The main approaches are summarized into three categories. a)
hierarchical models, b) models that use the SATs as prior information for the
network of evidence, and ¢) matching approaches such as the matching adjusted
indirect comparison (MAIC)*® or simulated treatment comparisons (STC)®’
approaches. Specifically, the MAIC approach has become popular, not only
because it is easily implemented, but also because there are a variety of variations
in implementation. MAIC and STC provide the advantage of accounting for
differences between studies both for effect modifiers and prognostic variables. The
aim of this literature review is to identify the advantages and disadvantages of each
method, focusing mainly on the MAIC and STC approaches. We will present all
the methods that have been identified, illustrate them through simulated datasets
and discuss their pros and cons as well as their implementation in practice.
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The Convolution Algebra of Multi-time Markov Renewal
Chains and elements of Statistical Estimation

L.Kordalis, S.Trevezas

National and Kapodistrian University of Athens
email: Ikordali@math.uoa.gr

Abstract: In this talk, we develop some aspects of the theory of a new class of
Markov Renewal chains and their associated semi-Markov chains by allowing time
to evolve in multiple dimensions. The resulting chains are referred to as multi-time
and the state space is assumed to be finite to cover the theoretical framework of
most of the applications where the status of a time-evolving physical system can be
partitioned into a finite number of different states. The flexibility of Markov
renewal theory is still present in multiple time dimensions by allowing the sojourn
times in the different states of the system to be arbitrarily selected from a
multidimensional  discrete  distribution. The convolution product of
multidimensional matrix sequences plays a particular role in the development of
the theory and some of its algebraic properties are given and explored, paying
particular attention to the existence and the representation of the convolutional
inverse. Some aspects of statistical estimation in specific models of this type are
also discussed.

Modelling wind intensity effects on wind turbine maintenance
policies

Vasilis P. Koutras®, Sonia Malefaki?, Panagiotis M. Psomas* and
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Abstract: Wind turbines are one of the most important electricity production
systems, and a lot of research effort is paid on enhancing their performance and
availability. To this direction, turbines’ maintenance policies should be carefully
designed to reduce the probability of failures that interrupt electricity production.
However, designing turbines’ maintenance is not an easy task since it can be carried
out only under specific weather conditions. Beyond this, turbines themselves can
experience internal damages that result in performance deterioration or even
failures. This work provides an indicative model that incorporates wind turbines
output performance deterioration due to internal damages such as fatigue or wear-
out of turbine’s parts as well as due to external weather conditions. Note that low
wind intensity does not allow the turbine to operate but it is considered as an
occasion to carry out opportunistic maintenance (OM) actions. Considering that
wind speed can randomly change, the time that wind speed remains at certain levels
can be modeled by exponential distributions, though the holding times at any of the
wind turbines internal condition can be modelled by general distributions. A semi-
Markov process is used to model the evolution of the entire system in time and the
asymptotic probability distribution, and the availability are evaluated. To
investigate the benefits of OM, the availability is evaluated and compared on
systems with and without turbine’s OM. Although such a model seems to be
satisfying, it suffers from a modelling issue. When the state of the system changes
due to wind speed changes, the system enters a new state where the internal
turbine’s condition remains the same. But under the semi-Markov model, the
holding time at this certain internal condition state is regenerated, a fact that from
a modelling point of view is not correct. To counteract this, a simulation is carried
out using the proper distributions for the holding times at each internal condition
state to estimate systems' asymptotic probability distribution and availability.

Signature Reliability Assessment of Network System from
using Universal Generating Function

Akshay Kumar!, Mangey Ram?

! Department of Mathematics, Graphic Era Hill University, Dehradun,
Uttarakhand, India.

2 Department of Mathematics and Department of Computer Science and
Engineering, Graphic Era Deemed to be University, Dehradun, Uttarakhand,
India.
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Abstract: In this paper, authors deal with a multi-state system having more than
six network which is connected in series and parallel manners. An algorithm also
given in the paper for evaluating the system reliability. In this paper authors
compute the structure function of network system, signature, tail signature, cost and
mean time to failure with the help of universal generating function technique. An
example also illustrates of the proposed method at the end of paper.

Keywords: Network System; signature; Tail Signature, universal generating
function.

Comparison of dimensionality reduction and clustering
methods on the multidimensional dataset "Forest Cover Type"
with mixed-type data

Z. Kyrana'”, E. Pratsinakis®, N. Papafilippou®, A. Markos?, G. Menexes*

! Laboratory of Agronomy, School of Agriculture, Aristotle University of
Thessaloniki, 54124 Thessaloniki

2 Department of Primary Education, Democritus University of Thrace, 68100
Alexandroupoli
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Abstract: Multivariate datasets with mixed-type data [e.g. categorical (nominal,
ordinal), scale, binary, circular] present researchers with opportunities to apply
various statistical methods for dimensionality reduction and clustering (hierarchical
or not). This study compares several dimensionality reduction methods, including
Principal Components Analysis, Factor Analysis, Multiple Correspondence
Analysis, Categorical Principal Components Analysis with Optimal Scaling and
Factor Analysis for Mixed Data. Additionally, the study compares clustering
methods, including Partitioning Clustering (k-Means method) and Hierarchical
Clustering. These methods are applied to the "Forest Cover Type" dataset, which
pertains to the forest cover type of four wilderness areas. The dataset comprises
581,012 objects, obtained from 30m x 30m forest sections and 55 mixed-type
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variables (one nominal variable with seven categories, 10 scale variables, and 44
independent binary pseudo-variables coded as 0 or 1). The study implements
several strategies regarding the selection of the measurement scale of the input
variables and the coding of variables' values. The aim of this study is to compare
the above mentioned methods and strategies in terms of results and execution times,
using statistical software packages such as Python and SPSS. The disadvantages of
dimensionality reduction methods include the "curse of dimensionality”, which
pertains to determining the number of significant dimensions, the requirement for
increased computing power, the lack of software code for some methods, the
differentiation in results' calculations between software packages and the inability
of one software to handle many binary coded variables or running Parallel Analysis.
The disadvantages of clustering methods include software limitations in extracting
Hierarchical Clustering results (and dendrograms), whereas k-Means results
depend on the respective strategy of data coding and the selection of the variable's
measurement scale.

Martingale characterizations of mixed compound Poisson
processes with applications in risk theory

Demetrios Lyberopoulos, Nikolaos Macheras

Hellenic Statistical Authority (ELSTAT), University of Piraeus
email: d.lymperopoulos@statistics.gr

Abstract: Some characterizations for mixed compound Poisson processes (MCPPs
for short) in terms of the martingale property of centered aggregate processes S are
first presented. These results, extend characterizations of mixed Poisson processes
(see Watanabe (1964) and Lyberopoulos and Macheras (2012)) and are related to
the problem of arbitrage-free pricing of a portfolio of insurance risks according to
the financial pricing of insurance approach, which was introduced by Delbaen and
Haezendonck (1989) in the framework of Classical Risk Theory (that is, for
homogeneous risk portfolios) and generalized by Lyberopoulos and Macheras
(2021) in the more realistic inhomogeneous case. Then further characterizations of
MCPPs via exponential martingales and (conditional) adjustment coefficients,
which find application to the ruin problem, will be provided as well.
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A multiple stage destructive cure rate model
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Abstract: In this paper, we study a generalization of the destructive cure rate models
(e.g., Rodrigues et al. 2011, Borges et al. 2012) by assuming that each competing
cause undergoes a destructive process for more than one time. The states of the
causes, after each destructive process, are assumed to form a sequence of Markov
dependent Bernoulli trials and the identifiability of model parameters is studied in
detail. The proposed model is motivated by many real-life applications, for
example, the case where every patient may follow a specific treatment more than
one time (or days), or the fact that an offender may be released on probation or
parole for several months.
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A novel personalized stepwise dynamic predictive algorithm in
Chronic Lymphocytic Leukemia
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Abstract: Personalized prediction is an ideal perspective in Chronic Lymphocytic
Leukemia (CLL), yet presently an unattainable goal. This study proposes a novel
personalized stepwise dynamic predictive algorithm (PSDPA) for the time-to-first-
treatment (TTFT) for the individual patient. PSDPA involves a Score computation
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at each time-point (patient visit), exploiting the time dependent nature of the
patient’s follow-up records, and forming a continuous time series (TS). Higher
Score reflects more intense disease deterioration compared to lower values. PSDPA
involves (i) develop a pool of treated/control patients, and compute their Score-TS
from diagnosis until TTFT/last follow-up, respectively, (ii) for a “new” patient, not
having received treatment at time-point n, compute the Score until n, and detect the
group of patients to which is mostly similar to, and (iii) employ binary TS modeling
to this group, and predict, at n, the TTFT for the “new” patient. PSDPA was applied
on 14 treated and 6 control patients. The average time between time-points was
approximately 3 months, and were assumed to be equally distanced. Each of the 14
treated patients, assumed the role of a “new” patient and was compared to all other
19 patients. The n was set to 13. Prediction was performed in 8/14 cases with 7/8
predictions differing less than 4 time-points compared to the observed time. The
results provide evidence that PSDPA could be employed to promote personalized
prediction in CLL.

Funding: The research project was supported by the Hellenic Foundation for
Research and Innovation (H.F.R.I.) under the “2nd Call for H.F.R.I. Research
Projects to support Post-Doctoral Researchers” (Project Number: 553).

Multinomial mixture model for spatial data with an application
to demographics

Anna Nalpantidi, Dimitris Karlis

Department of Statistics, Athens University of Economics and Business, 76
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Abstract: Spatial heterogeneity and spatial dependence, the two main
characteristics of spatial data, need to be taken into consideration when clustering
spatial data. The purpose of this study is to extend standard finite multinomial
mixture models for spatial data. The proposed model can be used for clustering
geographical units according to demographic traits, providing a better insight for
the population structure of the area, rather than examining each region individually.
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The spatial information is incorporated on the model through mixing probabilities
of each component. Especially, a Gibbs distribution is assumed for prior
probabilities. In this way, assignment of each observation is affected by neighbors'
cluster and spatial dependence is included in the model. Estimation is based on a
modified EM algorithm which is enriched by an extra, initial step for approximating
the field. The simulated field algorithm is used in this initial step. The proposed
model was used for clustering municipalities of Attica region according to age
distribution of their resident. Using data from Greek census of 2001, the analysis
revealed eight clusters. The map of clusters in combination with age distribution of
each cluster provide an interesting structure of Attica.
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Health budgets using data analytical techniques
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Abstract: One of the most widely known tools for protecting public spending in
healthcare, is the use of government-imposed global budget caps. However, many
concerns have been raised in literature regarding the soundness of this
methodology. The most significant concern is related to the fact that government-
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imposed global budget caps might constitute a barrier to the universal access of
people to medicines and healthcare provision services in general. The main
justification for these concerns is the insufficient methods used so far in
establishing budgets. In this work, we present an analytical process based on
financial and statistical data in order to shape a future healthcare policy, targeting
not to the restrictions of needs, but the Optimization and Rationalization of the
given budgets to the actual needs of a population.

A machine learning framework for cardiovascular health
prediction modeling the interplay between various
environmental, neighborhood and socio-economic features: a
German-wide application
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Abstract: Environmental exposures and socio-economic neighborhood
characteristics have a major impact on human health and well-being. However,
little is known about their interplay. Machine Learning (ML) methodologies go
beyond the conventional statistical approaches and help us towards identifying the
driving contextual factors and assessing their predictive ability for various health
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outcomes even under high complexity. In this study, we first compared multiple
ML technigues, from neighbor-based to deep learning approaches for the prediction
of cardiovascular disease (CVD) mortality in 5x5 km grid cells across Germany
during 2017. The models performed well in the training phase [R? > 0.85, mean
squared error (MSE) < 0.005], and moderate to well in the testing set (0.27 <R? <
0.66, 0.011 < MSE <0.024). All models were highly correlated (0.69 < Spearman
r < 0.82) and identified similar predictors as the main drivers for CVD mortality
(e.g., the deprivation index, proportion of foreigners and air pollution), though
prediction maps indicated spatial heterogeneity across the country. Currently, we
aim to extend this analysis on the prediction of hypertension, an important risk
factor for CVD morbidity and mortality, by using advanced and highly resolved
environmental maps and recent health data from the largest German cohort, the
NAKO study. The work is still in progress and the results will be presented at the
conference.

The Method of Moments vs Maximum Likelihood
An overestimated difference?

I. Oikonomidis, S. Trevezas

National and Kapodistrian University of Athens
email: goikon@math.uoa.gr

Abstract: The oldest and still most popular frequentist estimation methods for
fitting models to data, assumed to be a random sample from a parametric
distribution, are undoubtedly Pearson’s Method of Moments (ME) and Fisher’s
Maximum Likelihood (MLE). Even though the MLE presents several desired
properties and is generally considered superior to ME, a typical issue presented in
various common distributions, such as Beta and Gamma, is that the score equations
cannot be solved explicitly, forcing the employment of numerical methods. This
presentation explores alternative moment-type estimators with asymptotic
properties (strong consistency, asymptotic normality) comparable to those of the
MLE for a large class of well-known distributions. These estimators can either be
utilized directly for inference or be used as initialization in the numerical methods
employed to approximate the MLE safely (avoiding convergence to irrelevant
stationary points) and rapidly (enjoying the nice local convergence properties of
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classical numerical optimization algorithms). The performance of these estimators
in bias and root mean square error are also investigated.

Actuarial Aspects of Subjective Survival Probabilities

Apostolos Papachristos, Apostolos Bozikas
Department of Statistics and Insurance Science, University of Piraeus
email: {bozikas, apapachristos}@unipi.gr

Abstract: Subjective survival probabilities reflect individuals' views on own future
survival. They vary based on socio-demographic factors and they contain
information useful for individual heterogeneity in longevity. This work examines
the use of subjective survival probabilities in problems of actuarial interest. More
specifically, we utilize data from the Health and Retirement Study (HRS) for the
US population, to model subjective survival probabilities using appropriate
survival models. We describe a methodology for deriving subjective life tables and
we compare them to the US Social Security Area (SSA) life tables. Empirical
illustrations indicate that subjective survival probabilities can lead to accurate
results in pricing life insurance products.

Keywords: Subjective survival probalbilities, survival models, HRS, SSA.

References

Peracchi, F., & Perotti, V. (2010). Subjective survival probabilities and life tables:
Evidence from Europe. Einaudi Institute for Economics and Finance (EIEF), 10,
16.

Richards, S. J. (2012). A handbook of parametric survival models for actuarial
use. Scandinavian Actuarial Journal, 2012(4), 233-257.

75



Srotiotikn otig Emotiueg Yyeiog/Statistics in Health Sciences

A Comparison of Generalized Linear Mixed-Effects Models
and Random Forest Models on Crop Progress Monitoring
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Abstract: This presentation concerns the problem of large-scale crop progress
monitoring, available in the form of Crop Progress Reports (CPR), with the use of
remote sensing data. In this context, crop development is expressed as a time-
evolving crop-specific multidimensional state vector. The different components
correspond to the different possible phenological stages of the crop and at a certain
time, they express the percentages of the total cultivated area occupied by each
phenological stage. Generalized linear mixed-effects models (GLMEM) were
recently proposed to model crop development and achieved high predictive
accuracy with low computational cost. Machine Learning approaches are
particularly adapted to the prediction problem. For this reason, a large class of
random forest algorithms is employed to assess their relative performance and
compare them with the GLMEMs. A particular focus is given to one of these
versions which exploits the within-growing season data correlation. The case study
concerns corn fields in Nebraska over a 20-year period. The crop stage percentages
prediction is mobilized by four environmental factors, namely Accumulated
Growing Degree Days (AGDD), Accumulated Precipitation (AP), Accumulated
Vapor Pressure (AVP), and Accumulated Day Length (ADL), all obtained from
Oak—Ridge National Laboratory (ORNL), as well as by the Normalized Difference
Vegetation Index (NDVI), calculated using the Moderate Resolution Imaging
Spectroradiometer (MODIS) sensor. Accurate case-based surveillance data remain
the key data source for estimating HIV burden and monitoring prevention efforts
in Europe. The aim of this work is to highlight some crucial issues in the European
Surveillance System (TESSy) HIV data and present the methods that we employed
to address them. The first problem is the frequent occurrence of missing data in
crucial variables which has implications in all subsequent analyses/reports as it may
lead to biased and potentially less precise estimates. The methods that we used to
address this issue are based on the multiple imputations method as it can
accommodate both missing completely at random and missing at random data and
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more importantly allows a variety of analyses which can be performed at a separate
stage after the initial adjustment of the data. Current software implementation
allows for both Joint Multivariate Normal and Full Conditional Specification
approaches for data imputation and includes also some automated analyses and
reports. The second problem stems from the fact that HIV diagnoses are reported
to the surveillance systems with delay and this may lead to underestimation in the
total number of diagnoses in recent years. The adjustments that have been
implemented are based on reverse-time proportional hazards models allowing for
covariate effects and time trends. Finally, the last issue that will be discussed is
related to the uncertainty regarding the country of infection of migrants diagnosed
with HIV. The actual time of infection is unknown in most HIV diagnoses but for
migrants this has additional implications as it means that it is usually unknown
whether they acquired HIV in their country of origin or after their arrival at the
reporting country. We have developed a method to derive subject-specific estimates
of the time gap between HIV infection and diagnosis along with probabilities of
pre- or post-migration infection. Results of the method are automatically
summarized and used in subsequent modeling of the epidemic within the current
software implementation.

Text visualization: A guide to detect hidden trends and patterns

Grigoris Papageorgiou?, Polychronis Economou?, Sotiris Bersimis?

! Department of Civil Engineering, University of Patras, Greece
2 Department of Business Administration, University of Piraeus, Greece
email: peconom@upatras.gr

Abstract: Text visualization is a helpful technique to understand textual data. More
specifically, dynamic text visualization can be used to detect and identify hidden
trends and patterns and expose crucial elements of process dynamics. This
procedure is very crucial in monitoring a company’s text data since it allows to
detect changes and inconsistencies in the market and facilitates decision-making.
In the present work, different approaches are studied and applied to executed orders
across trading regions using a shipping industry's text data to detect hidden trends
and patterns as well as possible anomalies, including outliers and break points.
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Estimating mixtures of multinomial logistic regressions
Panagiotis Papastamoulis

Department of Statistics, Athens University of Economics and Business, Greece

email: papastamoulis@aueb.gr

Abstract: We consider the problem of inferring an unknown number of clusters in
replicated multinomial data. Under a model based clustering point of view, this task
can be treated by estimating finite mixtures of multinomial distributions with or
without covariates. Both Maximum Likelihood (ML) as well as Bayesian
estimation are taken into account. Under a Maximum Likelihood approach, we
provide an Expectation-Maximization (EM) algorithm which exploits a careful
initialization procedure combined with a ridge-stabilized implementation of the
Newton-Raphson method in the M-step. Under a Bayesian setup, a stochastic
gradient Markov chain Monte Carlo (MCMC) algorithm embedded within a prior
parallel tempering scheme is devised. The number of clusters is selected according
to the Integrated Completed Likelihood criterion in the ML approach and
estimating the number of non-empty components in overfitting mixture models in
the Bayesian case.
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Stochastic modeling of the elastic properties of carbon-fiber-
reinforced 3D printed filaments using polynomial chaos
expansion
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Abstract: This article introduces a novel stochastic analytical approach for
modeling the elastic properties of 3D printed filaments reinforced with short carbon
fibers. The approach incorporates aspect ratio data from a few fibers extracted from
micro-CT images to estimate the stiffness contribution tensor (N-tensor) of
thousands of fibers found in the filament. A data-driven polynomial chaos
expansion method is used to approximate fibers with varying aspect ratios. The N-
tensor is then incorporated into three effective field methods, the Non-Interaction,
Mori-Tanaka, and Maxwell, to calculate the elastic properties of the filament. The
effectiveness and accuracy of the approach are demonstrated by applying it to
filaments made from recycled poly(ethylene terephthalate) reinforced with
recycled short carbon fibers for additive manufacturing of composite parts. The
results of the stochastic approach are compared to experimental data and illustrate
a good approximation of the elastic properties for samples with volume fractions
up to 30%.

A comparative study of carbon footprint of sheep milk
production using archetypal analysis

Maria Ravanit, Konstantinos Georgiou?, Georgios Liantas!, Lefteris Angelis?,
Georgios K. Ntinas!

nstitute of Plant Breeding and Genetic Resources, ELGO-DIMITRA, Thermi,
57001 Thessaloniki, Greece

2School of Informatics, Aristotle University of Thessaloniki, Thessaloniki,
Greece

email: mravani@elgo.gr

Abstract: Sheep milk production is one of the most demanding sectors of the agri-
food chain. The production process is characterized by specific “hotspots” that
contribute to increasing the Carbon Footprint (CF). These hotspots can be defined
as the inputs with the highest CF and differ in each farm unit, based on the applied
production practices. Hence, leveraging statistical methods that can highlight these
differences is more than essential to properly compare the CF in sheep milk
production and construct more efficient production plans. The purpose of this study
was to calculate the CF of 13 farm systems located in the Western Greece region,
strictly adhering to the guidelines established by the ISO 14040-14044-14067
protocols. In order to calculate the CF values, the distinct stages of the Life Cycle
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Analysis (LCA) methodology were followed. The derived values were
subsequently assessed using Archetypal Analysis (AA) with the purpose of
discovering different farming practices that contribute in various degrees to the
environmental impact of sheep milk production. The results from the LCA indicate
that the CF values range from 2.42 to 6.54 kg CO2-eq/kg of sheep milk, with the
highest surpassing the recorded values from existing literature, emphasizing the
need for the development of more sustainable production plans. The five distinct
archetypes yielded by the AA showcased one farming practice characterized by
high feed consumption from the animals and two moderate practices with middle
usage of all inputs, with one of them having high maize and soybean consumptions.
Finally, the best farming practice had the lowest CF values in almost every input
and the worst practice had the highest CF respectively, particularly in soybean,
enteric emissions and electricity which have all been described as important
hotspots in related literature. The findings of this study can contribute to the
extraction of a sustainable rearing plan through the study of the farms closer to the
best farming practice archetype. This process can lead to the mitigation of the
environmental impact sheep milk production with a clear benefit on the ecosystem
and by extension to human health and welfare.

Carbon footprint and human toxicity study of greenhouse
products from aquaponic cultivation

Maria Ravanit, Konstantinos Georgiou?, Georgios Liantas?, loanna
Chatzigeorgiou?, Lefteris Angelis?, Georgios K. Ntinas?

YInstitute of Plant Breeding and Genetic Resources, ELGO-DIMITRA, Thermi,
57001 Thessaloniki, Greece

2School of Informatics, Aristotle University of Thessaloniki, Thessaloniki, Greece
email: mravani@elgo.gr

Abstract: Vegetable cultivation in greenhouses is one of the most important
branches of the agrifood chain. More specifically, the simultaneous fish rearing and
leveraging of water waste for plant growth in the greenhouse (aquaponics) can offer
multiple benefits in the production process. However, it is widely known that such
systems are energy consuming and environmental analysis should be conducted to
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examine the consequences of production in the environment and humans. In the
present study, an experiment deployed in the context of a pilot application of an
aquaponics system is described, with the purpose of rainbow trout rearing
(Oncorhynchus mykiss) and the usage of water waste to produce leafy vegetables
(Lactuca sativa L. and Eruca sativa). The experimental design involved the use of
four tanks for the cultivation of lettuce and rocket in the greenhouse. Each of the
first two tanks contained ten sowing trays, of which five were used for lettuce and
five for rocket, while borehole water was used for plant growth in the system of
floating cultivation. The next two tanks had the same arrangement but contained
nitrate enriched water derived from the fish rearing system at the underground
space of the greenhouse. Eight production scenarios were examined (two scenarios
per tank) and the yield sum was calculated for each scenario. The analysis carried
out with the SimaPro software showcased that the values of the carbon footprint
indicator ranged from 9.51 to 25.6 kg CO.eq/kg of vegetable for the borehole water
tanks and from 261 to 328 kg CO2eq/kg of vegetable for the nitrate enriched water
tanks. For the Human toxicity indicator, the values ranged from 3.98 kg 1.4-
Dbeq/kg of vegetable to 10.7 kg 1.4-Dbeqg/kg of vegetable for the borehole water
tanks and from 9.89 to 12.5 kg 1.4-Dbeq/kg of vegetable for the fish water tanks.
The derived results can contribute to a holistic approach in combination with the
results from qualitative plant analyses, to further examine if the system is efficient.

Inconsistency identification in network meta-analysis via
stochastic search variable selection
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Abstract: The reliability of the results of network meta-analysis (NMA) lies in the
plausibility of key assumption of transitivity. This assumption implies that the
effect modifiers' distribution is similar across treatment comparisons. Transitivity
is statistically manifested through the consistency assumption which suggests that
direct and indirect evidence are in agreement. Several methods have been suggested
to evaluate consistency. A popular approach suggests adding inconsistency factors
to the NMA model. We follow a different direction by describing each
inconsistency factor with a candidate covariate whose choice relies on variable
selection techniques. Our proposed method, Stochastic Search Inconsistency Factor
Selection (SSIFS), evaluates the consistency assumption both locally and globally,
by applying the stochastic search variable selection method to determine whether
the inconsistency factors should be included in the model. The posterior inclusion
probability of each inconsistency factor quantifies how likely is a specific
comparison to be inconsistent. We use posterior model odds or the median
probability model to decide on the importance of inconsistency factors. Differences
between direct and indirect evidence can be incorporated into the inconsistency
detection process. A key point of our proposed approach is the construction of a
reasonable “informative” prior concerning network consistency. The prior is based
on the elicitation of information derived historical data from 201 published network
meta-analyses. The performance of our proposed method is evaluated in two
published network meta-analyses. The proposed methodology is publicly available
in an R package called ssifs, developed and maintained by the authors of this work.

Detecting outliers, break points and level shifts with an
application in shipping industry.

Ekaterini Skamnia!, Polychronis Economou?, Sotiris Bersimis?

! Department of Civil Engineering, University of Patras, Greece
2 Department of Business Administration, University of Piraeus, Greece
email: peconom@upatras.gr

Abstract: Time series analysis is an important task in many fields of science and
monitoring such data can provide useful information about the behavior of the
process under study. For instance, someone can observe trends, outliers, possible
seasonal patterns, and/or level changes. The identification of these characteristics
can reveal important aspects of process dynamics and highlight important or special
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cases. In the case of a company's financial time series, monitoring can provide
forecasts for future observations, as well as reveal discrepancies in financial
statements. In the shipping industry, flow monitoring can reveal possible changes
in market preferences. Consequently, detecting anomalies such as outliers and level
shifts, which are very common in time series data, is of fundamental importance.
In the present work, different approaches are studied and applied to shipping
industry's time series data on orders across trading regions to detect possible
outliers, break points and/or level shifts, consecutive or isolated outliers, trends and
seasonal components.

Techniques for detecting change points in multivariate data
streams with an application in shipping

Kyriakos Skarlatos!, Petros E. Maravelakis?, Sotiris Bersimis!

! Department of Business Administration, University of Piraeus, Greece
email: sbersim@unipi.gr

Abstract: Changing point and outlier detection are crucial in data science, and even
more in multivariate statistical process control (MSPC). There are many
applications such as climate change monitoring, speech and image analysis, health
monitoring, human activity analysis, and robotics where the detection of changing
points or outliers is a key point, to avoid data noise as well as to detect a dynamic
change in a system. This study focuses on analyzing cases and scenarios, where
outliers or changes in a state occur in a random time-ordered moment. The
performance of the Dunn Index and a proposed index against the performance of
the well-known Mahalanobis distance is exploited. Moreover, the clustering
identification (separability) is calculated between two sequential samples (previous
and current state). The separability provides an approximation of the chance that
an outlier or a change of state has been detected. In the current study, an application
of the above indices is used to validate the performance of the proposed method to
real-world shipping data.
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Expanding the Life Tables to Include the Healthy Life
Expectancy. The Case of Norway
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Hellenic Mediterranean University, Dept of Management Science and
Technology, Agios Nikolaos, Crete, Greece

Technical University of Crete, ManLab, Chania, Crete, Greece
email: jdim@hmu.gr

Abstract: We provide a method to expand the Life Tables to include the Healthy
Life Years Lost to Disability (HLYL), to estimate the Proportion with Disability
and then apply the Sullivan Method to estimate the Healthy Life Expectancy (HLE)
and the Healthy Life Years Lost (HLYL). One Template is provided. The Template
is based on seven columns added to the right of life tables provided from Population
Division of the United Nations for all countries expanded by adding another seven
columns for estimating the proportion of disability and applying the Sullivan
method for calculating the HLE and the HLYL. In the Template only the mx
column is needed or alternatively the gx column. Application to Norway's life table
data compared with previous applications in other European countries.

Key words: Life Expectancy, Healthy Life Expectancy, Life Tables, Health
Parameters, Healthy Life Years Lost, Norway.

The Value of Data Exploitation in Sports Industry: An
Overview
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Abstract: This paper provides an overview of research in the field of sports
analytics, which has become increasingly important in recent years. The purpose of
this study is to understand the research on the application of sports analytics and its
emerging areas in business. Overall, sports analytics can provide valuable insights
into athlete performance, training strategies, and game tactics in a variety of sports.
As technology advances, it is expected that even more sophisticated data analysis
tools and techniques will be developed in the coming years. Many publications are
analysed using a database, which is then classified according to business context
and analysis method.

Modelling transmission of infectious diseases and assessing the
impact of interventions: From HIV and antibiotic resistant
bacteria to SARS-CoV-2

Vana Sypsa
Medical School, National and Kapodistrian University of Athens
email: vsipsa@med.uoa.gr

Abstract: In this talk, I will present how modelling can be used to reconstruct an
epidemic and to assess the impact of interventions. As motivating examples, | will
discuss the outbreak of HIV infection among people who inject drugs in 2011 in
Athens, the transmission of Carbapenemase-Producing Klebsiella Pneumoniae in a
Greek hospital and COVID-19 pandemic. In the case of HIV infection, I will
discuss how a Suscepible-Infectious (SI) model allowed to estimate the incidence
of HIV infection over time and the number of cases averted due to the implemented
interventions. For the transmission of Carbapenemase-Producing Klebsiella
Pneumoniae, the Ross-McDonald model (with health care workers as vectors)
allowed to assess the effective reproduction number and to explore alternative
strategies for controlling transmission. Finally, the assessment of the impact of
social distancing measures during the COVID-19 pandemic and the estimation of
contact rates by age from social contact data will be discussed.
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A mission reliability redundancy model for an aircraft fleet
with cold standby spare parts

Konstantinos A. Tasias, Panagiotis Mpistintzanos, Fotios Pekridis

University of Western Macedonia
email: ktasias@uowm.gr

Abstract: A fleet of aircraft is often deployed in a location to accomplish a specific
mission. In such cases, the aircraft maintenance managers face the problem of
defining the required number of spare parts that should be available during the
mission to maximize its success, under a total weight and/or volume restriction. A
reliability-based statistical analysis is a prerequisite for dictating the optimal
solution to this problem. In this study, the mission reliability problem is examined
for multiple, non-identical, types of spare parts with a cold standby redundancy
strategy. The formulated optimization problem is solved using dynamic
programming. To demonstrate the applicability of the model, an amphibious
aircraft type for firefighting operations is employed as a case study.

Issues with the expected information matrix of linear mixed
models provided by popular statistical packages under MAR
dropout

Christos Thomadakis, Nikos Pantazis, Giota Touloumi

Department of Hygiene, Epidemiology and Medical Statistics, Medical School,
National and Kapodistrian University of Athens, Athens, Greece

email: cthomadak@med.uoa.gr

Abstract: Likelihood-based methods ignoring missingness at random (MAR)
produce consistent estimates provided that the whole likelihood model is correct.
However, the expected information matrix (EIM) depends on the missingness
mechanism. It has been shown that calculating the EIM by considering the missing
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data pattern as fixed (naive EIM) is incorrect under MAR, but the observed
information matrix (OIM) is valid under any MAR missingness mechanism. In
longitudinal studies, linear mixed models (LMMs) are routinely applied, often
without any reference to missingness. However, most popular statistical packages
currently provide precision measures for the fixed effects by inverting only the
corresponding submatrix of the OIM (naive OIM), which is effectively equivalent
to the naive EIM. In this work, we analytically derive the correct form of the EIM
of LMMs under MAR dropout to compare its differences with the naive EIM,
which clarifies why the naive EIM fails under MAR. The asymptotic coverage rate
of the naive EIM is numerically calculated for two parameters (population slope
and slope difference between two groups) under various dropout mechanisms. The
naive EIM can severely underestimate the true variance, especially when the degree
of MAR dropout is high. Similar trends emerge under misspecified covariance
structure, where, even the full OIM may lead to incorrect inferences and
sandwich/bootstrap estimators are generally required. Results from simulation
studies and application to real data led to similar conclusions. In LMMs, the full
OIM should be preferred to the naive EIM/OIM, though if misspecified covariance
structure is suspected, robust estimators should be used.
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Longitudinal and Time-to-Drop-out Joint Models under at
Random Drop-out Mechanism
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Abstract: Missing data are common in longitudinal studies; when data are missing
at random (MAR) likelihood-based methods, ignoring the missingness mechanism,
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provide unbiased estimates. Under MAR, for a normally distributed disease marker,
linear mixed models (LMMs) are commonly applied. When data are missing not at
random (MNAR), joint modelling of the marker and the missingness mechanism is
required. A commonly used specific class of joint models are those termed shared
random effects models (SREMs). When the nature of the drop-out mechanism is
unknown, many researchers apply SREMs and LMMs, interpreting deviations
between their results as indicating MNAR. Motivating example comes from
modelling CD4 counts trends during untreated HIV infection; main drop-out
mechanism: treatment initiation, based mainly on current CD4 counts. Under
MAR, the bias in the disease progression marker’s change (slope) of specific
SREMs was evaluated and an alternative SREM model was proposed. The
asymptotic bias in the estimate of the slope in several SREMs under specific MAR
drop-out mechanisms has been analytically calculated; the bias in slope increases
as the drop-out probability increases. The proposed model was assessed in
simulation studies; it yielded nearly unbiased slope estimate under both MAR and
MNAR. Widely applied SREMs yield biased estimates when applied to MAR data.
Under unknown drop-out mechanism, the proposed model could be applied, at least
as a sensitivity analysis.
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Combined m-consecutive-k-out-of-n: F & consecutive kc-out-
of-n: F structures with cold standby redundancy
loannis S. Triantafyllou
Department of Statistics & Insurance Science
University of Piraeus
email: itriantafyllou@unipi.gr

Abstract: In the present work we study the combined m-consecutive-k-out-of-n: F
& consecutive kc-out-of-n: F reliability systems consisting of independent and
identically distributed components. The effect of adding cold standby redundancy
to the system is investigated at both system level and components level. Exact
formulae for determining some crucial characteristics of the enhanced structure,
such as its survival function, the Mean Time to Failure or the Mean Residual
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Lifetime are provided. An extensive numerical investigation is carried out to shed
light on the performance of the combined m-consecutive-k-out-of-n: F &
consecutive kc-out-of-n: F reliability systems with cold standby redundancy.
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The AFFINITY method: A methodological Framework For
Imputing missing spatial data at an aggregate level and
guaranteeing personal daTa privacy; implementation in the
context of the official spatial Greek census data
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Abstract: Despite the widely acknowledged benefits posed by spatially referenced
data, there are several legal and ethical challenges during their use, especially when
they provide the potential to identify an individual, as well as in cases when the
relevant data refer to small areas with small population. The aim of the present
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work is to propose a simple approach for imputing missing spatially referenced data
at an aggregate level in case that decision makers do not have access to them due
to the risk of individuals’ identification. Under all missing data scenarios, the
relative error for the AFFINITY method ranged on average between 0.5% and
2.51% in case of MCAR spatially referenced data, between 0.37% and 0.69% in
case of MAR spatially referenced data and between 0.53% and 9.7% on case of the
‘pragmatic’ scenario. In contrast, both the deterministic, as well as the stochastic
regression imputation methodologies, were found to be the less accurate techniques
under all the examined scenarios. In conclusion, a robust, in terms of accuracy,
methodological framework was proposed here, which is expected to help the
decision- makers to impute accurately the missing values at aggregate level spatial
datasets, improving in this way both the power, as well as the precision in further
statistical analyses, while at the same time the risk of identification especially in
small areas can be overcome.

Martingales, change of measures and ruin probabilities for an
inhomogeneous renewal risk model.

Spyridon M. Tzaninis

Department of Statistics and Insurance Science, University of Piraeus
email: stzaninis@unipi.gr

Abstract: Let (Q,X,P) be a probability space. During the last few years, the interest
on the inhomogeneous renewal risk models is steadily increasing (see e.g.,
Andrulyté et al. [1], Kievinaité & Siaulys [2] and Kizinevi¢ & Siaulys [3]). In such
risk models the sequences W={Wh}.>1 of interarrival times and X={Xn}n>1 of claim
sizes are P-mutually independent, each of them is P-independent but they are not
necessarily P-identically distributed. By using martingale methods, a Lundberg
type inequality for the infinite time ruin probability, which improves the
corresponding results of [1], [2] and [3], is presented. Furthermore, given a
compound inhomogeneous renewal process S under P a characterization of all
probability measures Q on the domain of P such that Q and P are progressively
equivalent, and S remains a compound inhomogeneous renewal process under Q,
is presented. As a first consequence, it is shown that any compound inhomogeneous
renewal process can be converted into a compound regular Markov process or a

90


mailto:stzaninis@unipi.gr

35° MMavedMivio Zvvédpio ratioticric/35M Panhellenic Statistics Conference

compound Poisson one through a change of measures technique, generalizing in
this way the main result of Macheras & Tzaninis [4]. Another consequence of the
characterization is a proof of a refined version of the Lundberg type inequality
mentioned above, and the construction of an upper bound for the finite time ruin
probability.
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Objective shrinkage priors via imaginary data
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Abstract: In this work, focus is given in the Bayesian variable selection problem
for high-dimensional linear regression problems. The use of shrinkage priors, when
the number n of available observations is less than the number p of explanatory
variables, is a well-established method, which shares great theoretical and empirical
properties. By using imaginary data and shrinkage priors as baseline priors, under
the Power-Expected-Posterior (PEP) prior methodology, objective shrinkage priors
are being created. In addition, we explore the idea of augmenting the imaginary
design matrix in order to make it with orthogonal columns and thus to produce
independent PEP-shrinkage priors, based on default baseline priors. Under this
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setup, properly chosen hyperpriors are placed on the power parameters of the PEP
methodology, in order to produced mixtures of independent priors suitable for the
variable selection problem when n << p. This second approach provides us with
algorithmically flexibility and less time-consuming procedures. We check the
theoretical properties of our proposed methods and we explore their behavior via
simulated studies.

Isalos Analytics Platform: "Eva Aoyiouiko unyoaviking pabnong
Y10 UN-TLPOYPOLLUOTIOTES

AjunTpa-Aavén Bapoovt, Avipéag Toovpdvnct?, Mevédaog Aptepiovn?, ,
Nucoroog Xepaptdc?, Avaotdotog IMamadiapdving? kar Avdpéag Agovtitng?

1 NovaMechanics MIKE, 18545 Piraeus, Greece
2 NovaMechanics Ltd, 1065 Nicosia, Cyprus
email: afantitis@novamechanics.com

Iepidqyn: H oAoéva kot avEavopevn tdon yu ypnon pebddov unyovikng
péOnong ko avaivong dedopévav amd dtapopa media Ta omoia oev oyetilovral
dpeco pe TNV EMOGTAUN TNG TANPOPOPIKNG (TT.X., TEWPUUATIKT AVAAVGT] OEOOUEVDV,
KOWOVIKEG EMGTNEG K.AT. ), AmoTel TNV Qapproyn odyopifumy and dropa mov oev
€YOUV KOT' OVAYKY] TPOYPOLUUOATICTIKEG OeEIOTNTEC. LVUVENMOG givor onuavTikd va
Tovg 000el M SLVATOTNTO VO XPNCLOTOMGOVY OVTEG TIC HEBOOOVG Kot TEYVIKEG
péca amd ehypnota EPYAAElR TOV EMTPENMOVY TN YPNON VIOAOYICTIK®OV EPYALEIV
yopic vo glvar amapaitnty N avértoén kodwka. To Aoyopkd Isalos Predictive
Analytics Platform (ev cuvtopio Isalos) eivor o amdn kot €dypnotn epapuoyn
oL EMUTPEMEL TNV Olayeipon Kot (OTATIOTIKN) avAALoTn OE0OUEVOV KOl TNV
aVATTUEN HOVTEA®V OO UN-TPOYPOUUUOTIOTEG, Kabdg Oev eivar amapoaitntn n
YVOOT TPOYPUUUATIGHOV Y1, TN XPNON TOL Aoyiouikov. H amAn yvadon yeipiopov
niextpovikov vroroyioth (H/Y) eivan apketr ya t yprion tov Isalos, dedopévon
OTL TO YPOPIKO TOL TEPIPAAALOV amoTeAeitOl amd HEVOD, KOPTELEC, KOVUTLE Kol
AoyoTikd @OAAa, epyolieio mov petayepilovior -oxeddV EVOTIKTOOIMS- OAOL Ol
YPNOTEC/-TPLEG H/Y KaOnuepva. To AOYlGLUKO Isalos
(https://isalos.novamechanics.com/) exitpénet TNV avantuén YpoeNnUAT®V PO Kot
enefepyaciag Ocdopévov to omoio petafaivovv pHETaED TV  OOPOPETIKAOV
kapteldv (tabs). Kabe kaptélo evéyel to poro evog koppov (node) otov omoio
gloépyovtar dedopéva. VO HopeY| Tivako, METOoyNUOTilOVTOL HE COPn Kol
GLYKEKPLUEVO TPOTO KO GTI GUVEXELWD £EEPYOVTOL KOl TAAL VIO popeN TivaKa,
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MOTE VO TPOY®PNGOLY TPOG pia vEa Koptéda-kopupo (Ewdva 1). Ztnv epyocio avty
TOPOVCIALOVUE TO AOYIGUIKO HEGH OO UEAETEG TEPUTTOCEWV TOV KAADTTOVV £Vl
VP PAGLLO EPAPLOYADV KOl EMIGTLOVIKOV KAAOWV.

I
PR
|
SO B
| 1
Eloaywyn |Msta0xnuartouéc: 1 E€aywyn
Sedopgvwy : Sdebopévwy | I 5edopevwy |

Ewéva 1. Amhovotevpévo oynua Aettovpyiag tov Isalos. Ta dedopéva eicépyovtan
Kot eEEpyovtan amd Tovg KOUPBOLG-KAPTELEG VIO LOPON TVAK®OV KOl GTO EVOLAUECO
VIOKELVTOL GE UETOGYNUATIOUO HEGH CLYKEKPILEVMOV GUVOPTIGEMV.

Aé€erg khewdwa: Isalos Analytics Platform, Avdalvon dedopévov, Avamtvén
povtédmv, I'pagukd mepifdiiov

Avapopéc

Papadiamantis, Anastasios G., et al. "Predicting cytotoxicity of metal oxide
nanoparticles using Isalos Analytics platform.” Nanomaterials 10.10 (2020): 2017.

Papadiamantis, Anastasios G., et al. "Computational enrichment of
physicochemical data for the development of a (-potential read-across predictive
model with Isalos Analytics Platform." Nanolmpact 22 (2021): 100308.

Varsou, Dimitra-Danai, et al. "Ecotoxicological read-across models for predicting
acute toxicity of freshly dispersed versus medium-aged NMs to Daphnia magna.”
Chemosphere 285 (2021): 131452.

Varsou, Dimitra-Danai, et al. "lsalos Predictive Analytics Platform:
Cheminformatics, Nanoinformatics, and Data Mining Applications." Springer
International Publishing (2023). doi:10.1007/978-3-031-20730-3_9.

Evyapotieg
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Innovation Foundation.

AooTtatikd duvapKO GUOTETOAIOV amodNKELUEVOV GTO
YLXOG

Havoyidtne Apdcoct, Evbupio IMaviov!?, Totmprog Poptnct, Evotodia
Homaysopyiovt, Kovotavtivog Zrapodinc®, Tepéva Bakodun?, Mapiévvo,
[ToAitov*, Avactéotoc Kpiepmapdnct

1 Epyacmipo  Afomotiog ko Iototikod Eléyxov oty  Epyootnpioxn
Ayaroroyia (HemQcR), Tunua Boiatpikav Emompov, [avemotpuo Avtiknig
ATTIKNG

2 Noocokopelaky Ymmpeoio. Awodosiac — A’ Tlepipepsiaxd  Kévrpo

Awoppopilikev AcBevav, I'evikd Nocokopeio AOnvav «Inmokpdteion

$Efviko Kévtpo Apodociog

4 Jotpucp  Zyodn, EOvikd xon  Kamodiotpiaxd Iovemotiuo AOvov,

Noocoxopetokr] Yrnpesio Apodociog - Aqpnatoroyikd Epyastipro, «Apetaictov»
Nocokopeiov

email: akrieb@uniwa.gr

Mepiiqyn: H petdyywon owometoriov (PLTS) sivar {wtikng onuoaciog og
acBeveic pe Opoupomevia M oe acBeveig pe polikn oapoppayio (tpavua). H
covtnpnon tov PLTS eivor otovg +22°C vy Odotnpo mévie mMUEPDV.
Anoteléopata vrootnpiCovv v mbav cvuvtipnon tov PLTS oto yiyog (+4°C).
2KOTOG TG epyaciog NTav 1 LEAETN TOV OUOCTUTIKOD dLVAKOD ackdV PLTS mov
glyav amoBnkevtel oto WYoyog o oyéomn pHe ookoOg oamodnkevuévovg oe
Beppokpacio dopatiov yo 15 nuépes. "Yotepa and donmn detypotoinyio (11-5"-
10"-15"-nuépa) £€yve oUOTOAOYIKOG, Proynuikog éleyyoc, uétpmon pH kot
Opopposractopetpioc (ROTEM). Me xvttapopetpioc pong mTPOcdopicTnKOY
deikteg amomtmwong ko o&gidmwong PLTS evd o apBudg ko 1o péyebog twv
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pikpokvotdiov petpndnke pe v teyxvoroyio Nanoparticle Tracking Analysis.
2TatioTikn ovéAvon mpaypotorodnke pe to mpdypauua IBM SPSS Software,
éxdoon 27. H Oeppokpacio amodnkevong eaivetor vo amotedel Kaboplotikd
ToPAyovTo GTHV EVEPYOTOINGT TNG UMOTTOONG, TNG LKPOKVGTISIOTOINGTG KOl TNG
o&eidmwong tov PLTS. Metd v 5" nuépa ta PLTS otovg +22°C dev evepyomoinoav
™ dnovpyia BpduPov, oe avtiBeon pe Ta TayOUEVO OULOTETAALN TTOV SLUTHPNCUV
petprioyeg mapapétpovg ROTEM péypt v 15" nuépa. Ot tipég ROTEM
ovoyetilovrol BeTiKd pe Tov amdAvTo aplfud TV piKpokvotidiov. H amodnkevon
tov PLTS 610 yiyog odnyel og pikpdtepeg Aettovpyikég LeTaforéc o oyéon UE Ta
PLTs otovg +22°C ka1 o Pabudc g xvotidionoinone frav pikpotepog. H
amofNKeELON GTO YOYOG S1aTNPEL OPIGUEVO AEITOVPYIKA YOPOKTNPIGTIKA TV PLTS
oV TTPOOPILoVTaL YloL LETAYYION).

Yyediaopoi yio definitive screening pe eldyiotn cuoyETion
LETAED TOV TETPAYOVIKAOV ETOPACENDY

Xapdrapurog Evayyehdpag, Biktop TpamovlovAirg
Tunpo Zratiotikng kow Acpaiotikng Emotung, Havemotuo Tepoing
email: hevangel@unipi.gr, trapouv@otenet,gr

Mepidnqyn: Zyedoopoi yoo definitive screening éyovv koTooKeLOOTEL Kot
peretn0el ektevadg TV TEAELTALN OEKOETIO AOY® TMV EAKVGTIKMV WO0THTMOV TOVG
OT UEAETI] TOV YPOULK®OV KOl TOV TETPAYOVIKOV ETIOPACEDV TOV TAPAYOVIWOV
mov evolapépovv. Ot oyedracpol avtol £govv otnAeg pe Tpia enimedn Kot 0 TPOTOGC
KOTOGKELNG TOVS EYYLATOL OTL Ol GTHAES TOV OVTIGTOLYOVV GE YPOULUIKES EMOPAGELS
TV Tapaydvtov givalr opboydvieg TOGO HE TIC GTNAES MOV OVIIGTOLOVV GE
TETPAYOVIKEG EMOPAGELS TV TOPAYOVTOV OGO KOl LE TIC GTHAES TOL OVTIGTOLYOVV
oT1G oA AETIOPAcEIS 000 TapaydvImV. Ot GTHAES TOV TETPUYOVIKAOV EMOPAGEDV
TOV TOPAYOVI®OV OU®GS, LTopEel va eLeavilovy GLGYETION TG0 HeTalh TOVG OGO Kot
pe T1g oAANAemdpdoelg dvo mapaydviov. H apyikd mpotevopevn popen tétolmv
OYEQC LMV £XEL VO KEVTPIKO oMUelo Kot GVVOMKE Tpio undevikd ava othin. Tao
tedevTaio ypdvia Exovv mpotabel oyedlacuol TPV eMmES®V OV dBETOVY TN
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LOPON KO TIC WOIOTNTES TOV OPYIKAL TPOTEWVOUEVOV GYEIOCUDV, 0ALGL 0 aplOuog
TOV UNOEVIK®V avl oTAAN elval peyoAvtepog amd tpio. Xe avth TV €pyaocia,
peAetdpe ) ovoyétion HeTaSd TOV GTNAMV TV TETPAYOVIKOV EMOPUCEDV GE
GYESOGLOVG UE C KEVTPIKA onpeia Kol Z UndeVIKA avd GTAAN Kol KATAGKELALOVLE
OYEOOGLOVG TTOL £XOVV TNV EAAYIOTN dUVATY GLGYETION OVAUESH GE OVTEC TIG
OTNAEC.

Ava@opéc

Jones, B., and Nachtsheim, C. J. (2011). A Class of Three-Level Designs for
Definitive Screening in the Presence of Second-Order Effects, Journal of Quality
Technology, 43, 1-15.

Georgiou, S. D., Stylianou, S., and Aggarwal. M. (2014). Efficient three-level
screening designs using weighing matrices. Statistics, 48, 815-833

Emdpaceig vyniav Beppokpasciav otn Ovnopndtnta 6to voud
ATTIKNG, €QaprOlovTac U YPOUUIKO LOVTEAO KOTOVEUNLEVNS
YPOVIKNG VOTEPNONG GTO TANIGLO TOV TPOYPAULOTOS
EXHAUSTION

Togio Zagepdrovt, Massimo Stafoggia?, Evoryyshio Zopoint, Avidvng
Avoiotict, Xpriotog Movvakomovioc®, Kmvotavtivog B. Bopdtooc®, Alexandra
Schneider*, KAéa Katcsovytévvn

Movada Meptparirovricng Emdnuoioyiag, Epyactiplo Yyewic,
Emonporoyiog kot latpung Zratiotikng, latpun XxoAn EKIIA, Adnva, EAAGSa

2 Department of Epidemiology of the Lazio Region Health Service (ASL ROMA
1), Roma, Italy

3 Ivotitovto Epevvav Iepiérlovtog kar Bibowung Avamtoéng, EOviko
Aoctepookoneio AOnvov, Adnva, EALGOa

*Institute of Epidemiology, Helmholtz Zentrum Miinchen (HMGU), Neuherberg,
Germany

® Environmental Research Group, MRC Centre for Environment and Health,
Imperial College London, UK
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email: sofiazaf33@med.uoa.gr

Hepiinyn: Tlponyodueveg peréteg vmoompilovv TIC EMATOCES 1TNG
BpayvmpodBeoung £kBeong o vynAég Bepuokpacieg otny BvnodTnTa, KUPimMG pHe
avAAVGOT OEOOUEVOV YPOVOCELPMOV GE EMMEDO TOANG. £TO TAAiG10 Tov Evpwmaikon
npoypappotog EXHAUSTION, dSiepevviOnkav ot emdpdoelg tov vyniov
Beppokpacidv e Bepvig meptodov ot BvnonodtnTa oTNV ATTIKN, 0VA OO, TO
¢t 2000-2016. Epapudotnke povtého mokvopdunong Poisson mov enttpénet tnv
VIEPOLOGTOPA, YPNOUOTOUDVTOS UM YPOUUUIKO HOVTEAO KATOVEUNUEVIG YPOVIKNG
votépnons (DLNM) yuo v ektipnon g oxéong Oeppoxpaciog- Bvnoudtrog o
KkéBe oMpo. ' v ektipnomn g cvvolikng oyxéong Beppokpaciog-BvnoudTnrog
oV ATTIKY] €QAPUOCTNKE TOAVUETAPANTY] UETO-OVAAVGT] TUYOi®V ETOPAGEDV
TOV EKTILOUEVOV oYEcemV ava dnpo. H avEnon g nuepnoiog Beppokpaciog amd
™ Oeppokpacio eErdyiotng BvnopdmToag 610 99° £KOTOGTNUOPLO TS KOTAVOUNG
g Bepurokpaciog oyetiotre pe 43% (95% Avdompa Epmetosvvng (AE): 39%-
47%) avénon oty Bvnowomnta and oia to puowkd aita. Oco apopd v KaTd
artioc BvnodtTo, peyoAdTEP OavENOM EKTIUNONKE Y TNV OVOTVELGTIKN
Bvnowomta (70% (95% AE: 55%-87%)) o€ oxéon pe v kapdwayysioxn (46%
(95%: 40%-52%)). Eniong, peyoldtepn emPapovon Ppébnke ya tn Bvynoudmro
TOV YOVOUIKOV Kol TOV oTOp®V ave tov 65 etdv. Ot emdpdoelc tov vyniov
Beppokpacidv oty vyeia £ovv Wwaitepn onuacio KAT® amd TO TPIGHA TNG
KMpatikng kpione. H avantuén pefdowv mov diepeuvoiv v ToAVTAOKAN OLTH 1N
YPOUWKN oxéon vrd v moapovcic ypovoioteprcemv petalld €kbeong Kot
ovuPdvtog £xel GLUPAAEL GTNV TEKUNPI®OT OVTAOV TOV ETOPACEDV.

H EIITAPAXH TQN ITEPIOAQN ANEPITAY XTHN
ATOMIKH YTEIA

Xpriotog E. Zdtoch?, ABnvé Pavtomoviov®, Zmopog A. Aapvich?, Tedpyrog K.
[Moamadémoviogh?

! Tpmpa Emomung @vtrc Hopoayoyhg, Feomoviko Hovemotipuio AOmvaov

2 Ivotirovto Zyedaopov kot Aviivong Iepapdtov, Feomovikd Mavemotipio
Abnvov

3 Tuipo Owcovopkdv, Hoavemotipo Hoatpdv
email: szwtos@aua.gr, athraf@upatras.gr, sdafnis@aua.gr, gpapadop@aua.gr

Mepiinyn: Z 01ebvn Piproypagpio £xel avaderybel oe peydro aplud epyaciov
N OPVNTIKY CLOYETION METOEL TNG OTOUIKNG Lyelag kot g avepyiog. Opwmg,
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KAmoleg UEAETEG PE TAOLGLOTEPO. GUVOAL OEOOUEV@V, GLUTEPIAAUPAVOUEVDV
IGTOPIKOV TANPOPOPLOV Y10 TOL GTOMO, OUPIOPNTOVV TN GLOYETION OVTH. XTNV
TapoHGo EPYNCio OVAOEIKVOOVUE OTL VTTAPYEL LOYVPN OPVNTIKN GVCYETION UETOED
NG OTOUIKNG LYEIOG KOl TOV HEYAA®OV TEPLOd®V cuveyOuevng avepyioc. Ia to
okomd avtd ypnoomolovpe ™ Paon dedopéveov EU-SILC yio v EAAGOa Kot
oLVVOLALovpE O1APOPO LOVTEAN OLOTAKTIKNG TOAMVIpOUNCNG LE T Bewpio podv.

AEEa1G-KAEWOWE: AlTipeg SOKYUES, HOVTEAN OLOTOKTIKNG TOAVOPOUNONG, POLG,
deikteg vyeiag, avepyia

[TpoPAréyetg ap1Bpov Bavdtov amd Kapdioyyelokd VOGOt
uéxpt to 2035 otnv EALGOW, YpNOIHOTOLOVTOC LOVTELO
OTOLUK®OV TPOGOUOIDGEMV GE TEPUTTMOELC e EAMAEYT EOVIK®OV
OEOOUEVOV KOOPTNG

Natdoo Kaimovptln, ['dta TovAodun

Tunpa Yyewvng, Emonpioroyiag kon latpikng Ztatiotikng, lotpikn Zyoin,
EBviké ko Kamodiotpraxd [oavemotwo Adnvaov

email: akalpourtzi@med.uoa.gr

Mepiiqyn: H xapdiayyeiaxn vocog (CVD) amoteiel v kvplo autio Oovatov.
[TpoPrentikd povtéha perloviikov @optiov CVD eivor  amapaitmra yoo ™
oLYKPLITIKN a&loAdynon dvvnTikodv tapepPacemv. H EAMhetyn octdc0 dtoypovikadv
dedopévev BETeL TOAAEG GTATIOTIKEG TPOKANGEIS. LKOTOG LOg NTovV 1) TPOPAEYN
tov Ooavdtov andé CVD oty EALGda amd to 2015 oc 1o 2035 ¥pnoiomoidvtog
LOVTEAO OTOUKADV TPOCOUOIMGE®V EAAEIYEL dedopévav koopts. To mpotevopevo
TPOPAETTIKO LOVTELO TTPOGOLOUMVEL ILidt KOOPTH EVAikwv Eektvavtag amd to 2015,
Bacouevor o pedétn EMENO, aviummpocomnevtikng épevvag vyeiag pe dedopéva
v Tapdyovteg Kivdbvou yio CVD (nAikia, @Oro, Kamvicua, Amidia, vréptaon,
dwpntng k.a.) Ot mBavotnTeG HETAPAONG KATYOPIK®V HETARANTAOV EKTIUNONKOV
V10OETOVTOG TEYVIKT PEATIOTOTOINGNG TOV TPOTEIVETOL TNV EMLYEPTCLOKT EPEVVAL.
Mo tig ovveyeic petaPfAntés, vroloyioTnKav TO EKATOGTNUOPLO 0V NAKia, VA0
Kot AME otov apyikd TANBvopd kot vrobécape OTL aVTA dlaTnpovvTaL 6E OAN TN
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duaprela g meptodov TpoPreyns o kdbe £Toc adENoNS TS NAKING, Ol TYHES T®V
GUVEXDV LETAPANTOV AALOLAY DGTE VO OVTIGTOLYOVV G TIUEG ATOUMV 1010.¢ NATKiag
Kot pe 1010 eKaTtooTnoplo, eOA0 kot AME pe ovtd tov apykod TAnbvouo?. Mo
v ektipnon ™ mhovotnrag Evapéne KamviGraTog, YPNOULOTOLOVTOS OEO0UEVA
mg EMENO vy mv nAikio évapéng, eoapupocape avaivon emPioong
TEPIKOTTOVTOG GTOUO TTOV OeV elyov EEKIVIGEL KATTVIGHA GTNV TPEYOVCO MAMKio
toug. Ta amotedéopata avédelEoav otL ywpis kopio mapéuPacn, ot Bavator amd
CVD oav&dvovtor emonuoivoviag Tnv ovAaykn OTOXELUEVOV TopeEUPAcEmV.
Amauteiton meportépw pebodoroyikr] €pgvva Yoo va Pedtiobel n akpifela ko
YKVPOTNTA TOV UEANOVTIKOV TPoPAEYE®V eEAAElYEL dedOUEVOV KOOPTNG, KAOMG
QTOLTEITOL GUVOLAGHOG TOAADY TPOGEYYIGEDY VIO S1APOPES TAPASOYES.

Avéivon kon ITpoPreyn Xpovocelpdv e dedoUEVa, ETOYIKNG
ypinng

l'ewpyia Koopa

Tunpo Madnpotkov, Havemotuio [atpov
email: gekosma@gmail.com

Mepidqyn: H Avdivon ypovocelpdv amockomel otnv  €0pecn TV
YOPAKTNPIOTIKOV EKEIVOV TOV GUUPAAOVY GTNV KOTOVONGT TNG GLUTEPLPOPAS LLOG
LETAPANTNG KOt EMTPETOVY TNV TPOPAEYT LEAALOVTIKOV TIUDV TNG. O1 ypovocelpég
AMOy® TG OTOYOOTIKOTNTAG TOVG omotelobV Pacikd epyoreio oe mAnBopa
EQOPUOYDV, OGS Yol TOPAOELY Lo TNV 1TPIKY, Omov pe T Ponbewa chyypovwv
podnuotikov pedddwv umopovue vo eEGyovpe ypNOIUES TANPOPOPIES TYETIKE e
™V avOpdTvn vyeio. XToOY0G TG TapoLONG LEAETNG tvat va O1LOVPYNCOoVLE Eval
KOTAAANAO HOVTEAO Kol vo TpoPAéyovpe Tov unvieio apBpd KpovoudTov Kot
Bovdtov amd v emoykn ypimn mov pootiler kaBe ypodvo OAeg TIG YDPES Kot
wwitepa v EAAGOa. TTo ovykekpyéva ypnoyomombnkav dedouévo mov
avtanOnkav and tov EBvikd Opyaviopd Anupdciog Yyeiog (EOAY) ta omoio
nepAdpPoavay to cuvoAkd aplBud kpovoudtov kot Bovatov oty EAAGda kot
aPopovGaV TNV YPOVIKN Ttepiodo amd Tov OktdPpilo tov 2014 péypt ko tov Mo
Tov 2022. ZuvoAika To péyedoc amoteAovvtay amd 92 TapaTnpnoELS EK TV OTOIWV
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ot 28 frav missing values kot yio. TV avTIKOTAGTAGT TOVG YPNOUOTOONKE 1
uébodog ¢ Ipapuknc IMapeppornc (Linear Interpolation). H mpoBreyn
viomomOnke ylo 12 piveg kot 1 néBodog mov ypnopomomonke yo Ty avdivon
NTaV OVTH TOV WKIOV OVTOTUAIVOPOVUEVOV HOVTEA®V Kivntov uécov - AUt
Regressive Integrated Moving Average (ARIMA). H o&woAdynon tov
TPOPAENTIK®OV HOVTEA®V Tpoypuatomomdnke pe tov dsiktn Bayesian Information
Criteria (BIC), pe to péco tetpaymvikd opiiuo (MSE) kabdg kot pe a&oddynon
TOV YPOPIKOV OVOTOPUCTACE®V NG cvvdptnong avtoovoyétiong (ACF) kot
pepikng avtoovoyétions (PACF). Méoa amd pio GEPA GTATIOTIKOV SOKIUDV MG
EMOPKEG LOVTEAO eMAEXONKE T pe TV Adytotn T Tov Kprrmpiov BIC ko
aVTO OV TANPOVGE TIG TPOoLTODEGEIS aveEaPTNGIOG TOV GPUAUATOV.

Ava@opéc
[Momdva Ayyeiikn. (2018-2019). Xpovikég Zerpéc, Etcaymyn otig xpovoceipéc.

MEAETH TQN IAIOTHTOQN MIAYX EYPEIAX
OIKOI'ENEIAY 2YNEXQN KATANOMON

Maéproc B. Kovtpagt, Emvpog A. Aagvic

! Tuue Zrotiotiknc kot Acpatotikig Emotiunge, Mavemotiuo IMepaide
email: mkoutras@unipi.gr, sdafnis@aua.gr

Mepidqyn: Xmv mopovca epyoacio peietdpe Tig 1010tTeg piog evpeiog
OIKOYEVELNG GLVEY®V HoVOdIIoTAT®V Katavoumy. ITio cuykekpuéva, eEetalovpe
TIG WO1OTNTEG YNPOVOTG TOV LEADY TNG OKOYEVELNG, PPAYLLOTO Y10l TV GUVAPTNON
mokvotTTog Kabmg emiong Kot cuvOnKeS Yoo TV Vapén HOVOSIKNG KOPLENG TNG
terevtaiog. TéLog, mapovoialetal 1 dladkocio ETAOYNG LEADY TNG OIKOYEVELOS TOL
omoio vo TpocsapuoOfovToL IKOVOTOMTIKA GE TPAYUATIKA OEGOUEVE. ACPAAICT|C KO
avoADovVTOL BEUATO GTATIOTIKNG GUUTEPAGUOTOAOYING Y10 TIG TOPOAUETPOVS TOV
KOTAVOU®V QLTMV.
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AéEarg-KrewOWd:  [610tTTEG  YNPOVONG, HOVOKOPVLPES KOTOVOWUES, QPAyHOTO
TOAVOTT®V, TPOGAPLOYT OEOOUEVOV.

Evyaprotia: H mapodoo epyocia éxer ypnuotodombel amd to Ilpdypappa
Metantoylokdv Xmovdmv otV «Avaioyotiky Emomun kor  Awayeipion
Kwdovovy tov [avemotnpiov [Hepoumg péom tov Epyov «C08: Avantuén Néwv
MeBodoroyimv otig Acparioelg kol otnv Atayeipion Kivdovovy.

PIATPO KAEIXTOY KPY®OY OMOI'ENOYZX
MAPKOBIANOY 2Y2XTHMATOX ME IIEIIEPAXMENEX
XQPHTIKOTHTEX XTIX KATAXTAXEIX

Podn Avkov?, Tedpytog Booiretddnc?, Tedpylog Tooxhidnc?

Tunpo Madnpotikov, Apietotéreto [avemomuio Oecoalovikng,
Tuqua Madnpatikov, Iavemotpio Avtikng Makedoviag,
email: lykourodi@math.auth.gr, gvasiliadis@uowm.gr, tsaklidi@math.auth.gr

Mepiiqyn: Meletdtoar éva Kpupd Kiewotd Awxprtov ypdvov Opoyevég
Maoapkofravo Xvotnuo (OME) e TETEPAGUEVES YOPNTIKOTNTEG OTIS KOTAGTAGELS
ToVv. X10 KAgwtd OMX  évag mAnboopdc memepacpévov oplfpol peimv
KOTOVEUETOL O VO TEMEPAGIEVO GUVOAO KOTAGTAGEWV Kot TO. LEAT petafaivovv
amd KATAOTOON GE KOTAGTOON GE OKPLTd ypovikd Pruato PAcel opoyevovg
nivoka pHetdfaong. TV Tapovca HEAETN I YOPNTIKOTNTA KAOE KoTdoTooNng eivol
TEMEPOUCUEVT], DOTE To LREPAPORO pEAN Tov TANOVOPOV ©E HIo KOTAGTOON
EI0EPYOVTOL GE YDPO AVOALOVIG ATEPNC YOPNTIKOTNTAG HEYPL VO TOVS EMTPOTEL M
eloodoc oty kotdotacon. Emiong, m mAnbuopioxn dwotpopdtoon Oewpeiton
KpLET, evd AouPdvovtor mapatnpnoelg pe BopvPo yU avtnv oe Kabe ypovikd
fua. Avti n mpocéyyion Bétet Tig Pdoeig Yo v a&lomoinon g Bewpiag TV
KpLEOV Maproflovdv poviEhmv, TPokeEWEVOL v ekTiunfel 1 Katavoun twv
peAdv ot kotaotdoels. H mepimtwon ovomudrov peydhov minbuoudv
avtpetoniletol pe OIATpa cLVEX®OV HETARANTOV.
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Né€erg-kAeldLa: Opoyevég MapkoBlavo IUOTNUA HE  XWPNTIKOTNTEG OTLG
KATAOTAOELS, AlaKpltoU xpovou Opoyevég MapkofLlavo IUoTNUA, ITATIOTIKA
Oitpa

[TapakorovOnomn pokporpodBesung oyéong petald
GUVOLOKANPOUEVOV YPOVOCEPHOV

Yo6via Marepax, [ToAvypovng Owkovopov

[Mavemomuo [Hotpodv

email: smalefaki@upatras.gr

Mepinyn: Ot meploc0TEPES MPAYUOTIKEG YPOVOCELPEG TAPOLGLALOVLY [0 N
OTAGUN GLUTEPLPOPA, €AV Op®G peAeTNBOOV amd Kooy pe KAmowo/-€G GALEC,
Umopel VoL VITAPYEL EVOS YPOLUIKOS GLVIVAGIOS TOVG TTOL B popovoe va BewpnOet
®G U0 OTACIUN  OldKaoio, OVTEG Ol YpPovoceEpég Afyeton  OTL  givan
ocvvolokAnpopéveg (cointegrated time series). Eav 600 M mepiocoTepeg
YPOVOGEPEG GUVOAOKANPOVOVTAL, VTAPYXEL HOKPOTPOOesUn cvoyétion petald
TOVG, TPAYLLO TTOV CTLOiVEL OTL LOPALOVTOL L0 LOKPOTTPOBEG N YPOLLUIKTY GYEOT).
Agdopévov OTL M ypnyopn OviYVELSOT ONOLOGONTOTE OAAUYNG OTN GYEoM
GLUVOAOKANP®ONG €lvatl TOAD GNUOVTIKY Y10 TOAAG EMOTNHOVIKG Ttedia, OTmG 1
emoONUIoA0Yia, M WTPIKT, 1 TEPPAALOVTIKTY UNYOVIKY], TO, OIKOVOLUKA KOl TOAAQL
dAla, M TPEYOLGH EPYOCiOl  EMIKEVIPAOVETOL OGNV  TOPOKOAOVONOT  OVO
GUVOAOKANPOUEVAOV YPOVOCELP®VY Kol GTNV aviyvELGT], OGO TO JLVATOV VOPITEPQ,
TUYOV OAAOY®OV oTn pokpompdBecun oxéon tovs. H mpotewvopevn dwdikacio
nmapakorlovdnong Paciletor oty TAAWVOPOUNGN €VOC KLAIOREVOL TapafHpov
OedOUEVMV KOt GTI ¥PNON KATAAANA®V S1aYPOUUATOV EAEYYOL Y10 TIC EKTIUNGELG
EMIYIOTOV TETPAYDOVOV TOV GUVTEAEGTAOV TOL YPULUIKOV GLVIVACHOD ToVG. Edv ot
EKTIUNOEIS OTO KLAIOUEVO TaPABLPO deV SLOPEPOVY CNUOVTIKA, Ol TOPAUETPOL
umopotv va Bemwpnbolv otabepéc pe v mdpodo Tov YPOVoL, Kol avTd 1oYVEL
eniong yw TN ox€0N GLVOAOKANPWONG TOVG. AmO TV GAAN mhevpd, €dv ot
TopARETpol aAAGEOVY KAmTOlo OTIYUT, €ite 1 0XE0M GLVOLOKANPWOONG TOVG £)EL
petafAnOet, eite dev vdpyet ma. O KHPLOg 6TOYOG TNG TAPOVGAG Epyaciag elvar N
dueomn aviyvevon onueiov oAloyng otn  oxE0N  GLVOAOKAANpwONG  0v0
YPOVOCELPDOV. MEG® TPOGOUOIDCEDY EEETAGTNKE EMIONC 1) ENIOPACT TOV HeYEDOLG
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oV KvAdpEVoL mapabvpov. Ta mpocopolwpéva dedopéva emPefardvovy v
EYKVPOTNTA TNG TPOTEWVOUEVNC HeBodoroyiag.

[1p6PAeym ypovosEP®VY Kol LEAAOVTIKOV OKPOTAT®V GE
ayx®OEIS datapayés otov TAnBvuoud g EALGOaG

M. Mépxov, B. Kapvatn

Tunpa Aroiknong Tovpiopov, Havemotuio Iatpav
email: m_markou@upatras.gr, vaskar@upatras.gr

Iepiinqyn: Ot kpicelg dyyovg Kot 1 OENGN TEPIOTATIKMOV KATAOAYTG Kot GAADV
dTapaydV TG YuyIkng vyeiag, amoteiel mAéov cofapd (o Toykosuimg, To
omoio k0Bwotd avaykaio v peAéTn Kot v avdAvon tov. Q¢ mbavég artieg
OlepeuvAVTOL TOGO 1 OVEEEAEYKTO EMTOYLVOUEVN OVATTVEN TNG TEXVOAOYING,
GUVOPTNGEL TOV OTOLTHCEMY OV EMPEPEL otV Kadnuepwvn pog {on, 660 Kot N
véa TaEn mpoypdtov og amotéleopa g movonuiog Covid-19. Xty mapovca
LEAETT XPNOLLOTOLOVVTOL OEQOUEVO TMV TOGOGTAOV (YXOVG Kot KATAOAY™NG 0TV
yopa pog amd 1o 2000-2017 ko dedopéva TOANGEDV POPUAKOV YOYXIKNG VYEIOG
mv xdpa pog. Me ) ypnom g avdAvong ypovooelp®dv Kot Tov povtédov ARIMA
(2,2,0) Bertictomoteitanr n xpovooePd He GKOTO TOV EVIOMIGUO TOL PEATIGTOV
akpotdtov. Méow g TEXVIKNG 0meBodpdunong kar tov aiyopibuov Lipschitz
Indicator vmoAoyileton  TO peAAOVIIKO péyloTo NG Ypovooelpdc. Télog,
KOTOYPAPOVTOL TO ATOTEAEGLOTO KO TO, GUUTEPAGLLOTO TPOKEUEVOL VoL LEAETN Ol
N UHeETABOAN TOL TOCOGTOV TMEPIOTATIKOV 6TO HEAAOV KOl vo Otepevuvnfodv
TAPAYOVTEG Kuplapy ot Yo TNV HETAPOAN OVTH, OOTE VO AVTILETOTICTOVV Kol VOl
enéllel Pedtimon o Yyoyikn vyeia Ta ETOUEVA XPOVIO.

AéEarc-khewona: Xpovooepés, [IpoPreymn, Axkpotata, BeAtiotonoion.
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2TaTIoTIKEC LEBOJOL aviyvevLoNg 6€ TPAYUATIKO YPOVO TNG
gvapEnc kot e e&EMEng HIV emdnuikav ekpnéemv og dtopa
TOL KAVOLV YP1GT EVOOPAEPLOV VAPKOTIKOV

Béa Mraparov?, Xpriotog Oopadaxng, Nikog Aspipnc?, Tidto Toviovun?

LEpyactipro Yyiewnc, Emdnuoroyiog ko Iotpikic Ttatiotikhc, latpuch Zyohn
EKIIA

2 Tunuo Ztatiotikhg, Otcovopkd Iavemomuo Adnvov

email: vbaralou@med.uoa.gr

Mepidqyn: Ov emdnuikég ekpnéelg HIV  peta&d ypnotov  evdopAéProv
vapkotikdv (XEN) dtapépovv og mpog to péyebog, ™ SldpKELD KOl TO UETO-
eMONUKS enimedo. TKOTOS Ay 1 GOYKPIOT LEGM TPOGOLUOLDCEMY OUPOPETIKDOV
pueBddwV aviyvevong oe TPayuatikd ypdvo TG CLENTIKNG, U1 AVENTIKNAG KO LETO-
EMONUWIKNG  @Aong Tétolwv  emdnuuov. Ot mpocopowwoels Pocicmnkov oe
npaypotikd dedopéva mponyoduevng emonpiog HIV peta&d tov XEN oty
EXLGda ta omoia 660nkav and 1o cvotnua TESSY tov ECDC. [1évte cevipla
TPOGOUOIDOOM KAV Y10, O10LPOPETIKA EMONUIKA 6TAO0, oot kot eEEMEN. o v
aviyvevon kabe otadiov, avamtoydnke éva kpved Mapkofiavé Movtéro (HMM)
ovo otadiov, pio péBodog Paciopévn oto daotnua wpdPreyng (Pl), pio véa
npocéyyion HMM-Pl mov cuvdvdlel tig dvo mponyodueveg koBmg Kot GALES
Khoowég pébodol. H emidoon alioroynnke oe mpaypoatikd ypdvo pe v
gvocOnaio, TV 101KOTNTA Kot TV ykopdTa (dtopopd petad g Evapéng Tov
6Tadiov Kot TG EKTOUTNG oNHaTog Hetd v évapén tov). T'a v aviyvevon g
emdnuioc, N néBodoc HMM-PI glxe tovddyiotov mopdpoto enidoon pe KAUGIKES
puebodovg oe OAa Ta cevaplo ko Pertiooe v gvoicOncio tov HMM kon Pl ya
TOV €VTOTICUO TG OVENTIKNG Kot un avéntikng edong. ['a v aviyvevon g un
avéntikng eaong, n néBodog Pl anédwoe v KaAvTEPN 160ppomia peTald TV
v petpikdv a&oloynons. Ocov aeopd Tov eVTOMIGUO TOL TEAOLG TNG
emonpiog, wopioo HEB0SOC dev glye KOVOTOMTIKY €MIOOON ®OC TPOG OAEC TIG
petpkég aAdd n Pl BewpnOnke kadlvtepn ota nepiocdtepa oevdpa. H enidoon twv
pefOd®V oToL TPAYUATIKA O£OOUEVOL MTOV TOPOUOL [E TO, GEVAPLO Porydoiog
emdnukng avénone. Kopio pébodog dev eivor mavakelo yio 0Aovg Tovg THTOVG
emonudv M 6Aa to otddole. H pébodoc HMM-PI eivon mpotipwdtepn yoo v
aviyvevon g évapéng piog emdnpiog eve yio o VITOAOITO GTASIN TPOTEIVETAL 1)
puébodog PI.
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"EAeyy0¢ KOANG TPOGAPLOYNAG Yia. T YeVIKELUEYT Poisson
KATOVOUN

A. Mratcidnc!”, M.D. Jiménez Gamero? kou B. Bojana Milogevi¢®

L Tudue Modnpatikdv, Hovemotiuo Ioavvivoy, EALGSo
2 Universidad de Sevilla, Spain
SUniversity of Belgrade, Serbia
email: abatsidis@uoi.gr

IMepidqyn: H yevikeopévn Poisson katavopn sivar pio. e0EMKTN OKOYEVELQ
KOTOVopU®V kabmg mepthapfavel og néAn tanbog katavoumv (Compound Poisson,
Katz k.4). H mopamdve 1ddmta e€nyel T 6moudatdtnTd auThg TS OIKOYEVELNG
KOTOVOU®V GTI LOVIEAOTOINGT amaplOunt®dv dedoUévev mov TPoépyovTal amd
dupopa emotnuovikd wedia (latpikr, BloAoyio k.G.). v epyacio avtm,
YPNOLOTOLDVTOG EVAV YOPUKTNPoUO TG YeEViKevuévng Poisson katavoung mov
ompileton otnv mbBavoyevvniplo cuvlptnorn, mpoteivetol Uil OTATIGTIKY
oLUVAPTNON Yo TOV €AEYXO KOANG TPOGOPUOYNG WEADV OUTHG TNG OLKOYEVELNG
katavop®v. H amddoon 1ov mpotewvopevoy eAéyyov afloloyeitor  pEC®
TPOCOUOIDCEMV KOl 1) 10YVG TOL GLYKPIVETOL HE OVTHV GAA®V SobEcIL®V 6N
Biproypapia eréyymv.

H mopovoa epyodio ev uépet ypnuatodotiBnke oto mhoicto g [pdéng «Avamtuén vémv vodoudy
OV 01KOSOpOVV «kavotntoy ot Ploiotpikn €pguva (BIOMED-20)» (MIS 5047236) mov
gvtdooetol ot Apdon «Evioyvon tov Yrodoudv Epguvog kot Kawvotopiogy kat ypnuatodoteitol
omd to Emyeipnorokd [pdypappa «Avtayoviotikoétto, Emyeipnuatucomro ko Kowvotopion oto
miaicio tov EXITA 2014-2020, pe T cvyyxpnuatodoton g EALGdag ko g Evponaiknig Evoong
(Evpomnaixd Tapeio [eprpeperoxng Avamtoéng).
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Beltiopévn extiunon mopapétpov ce inverse Gaussian
KATOVOUN

avoyidtng Mrourotact, Ztavpog Kovpovking?

! Tpduo Madnpatikdv, Hovemotipo Osccoiiog
2 Tpufpo Mabnpatikadv, Hovemotipio Hotpdv
email: pbobotas@uth.gr

Hepidnyn: v nopovoa epyacia yiveton LEAETN TG PEATIOUEVNG EKTIUNONG TOV
nopopétpov inverse Gaussian katavoung omd TV TAELPA TG LTOTIGTIKNG
Bcwpiog ATopdcemv.

Avapopéc

Chhikara, R.S. and Folks, J.L. (1989). The inverse Gaussian distribution: Theory,
Methodology and Applications. New York: Marcel Dekker.

Hsieh, H.K., Korwar, R.M., and Rukhin, A.L. (1990). Inadmissibility of the
maximum likelihood estimator of the inverse Gaussian mean. Statistics and
Probability Letters, 9, 83-90.

Kourouklis, S. (1997). A new property of the inverse Gaussian distribution with
applications. Statistics and Probability Letters, 32, 161-166.

Ma, T., Liu, S., and Ahmed, S.E. (2014). Shrinkage estimation for the mean of the
inverse Gaussian population. Metrika, 77, 733-752.

A&lorldynon ¢ axpifelac Tmv Tapayovimv TNV SIEPELVITIKT
TOPAYOVTIKT AVAAVGN: OPIGUOG TPOPANUATOG Kol LEAETN
TPOGOLOI®MONG

Anuitpng IMavapetoct?, Abavéaotog Zayhac®, Tedpyrog TCaferrdc?, MaBivo
Bappoxapn®, Anpocdévng Mavoyiotékoct

! Timpa Emotipng Atontoroyiog — Atotpogic, Xapokonsto ITavemotipo
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2 Tuqpa ZtoTiotikig kot Acpatiotikic Emotiune, Mavemotipuo Avtikig
Maoakedoviag

3 Tpduo IMMinpogopikic pe Eeappoyéc ot Biototpky, [avemotiuo Osocaiiog
4 Tuqpo Zrotiotikyg kot Acpatotikng Emomiune, Mavemotiuo Mepatdg
® TuMpa ITAnpogopuig kot TnAiepotikig, Xapokoneto avemotiuo

email: dimitrispanaretos@hotmail.com

Iepiinyn: H mhetovotnta TV HeEAET®V Kol TEPAUATOV, aveEdptnto amd To TOGo
OYOAUGTIKA £X0VV GYed100TEL KOl EKTELEGTEL, TaPOVSIALOLY KATTO10 Babud Tuyaiov
oc@aipatog M/xar ofefordtroc. H akpifeia tov mapoaydviov/apotdinwy mov
TPOKLITOVY amd TV £Qapuroyn e Atepevvnrikng [Hapayovtikng Avédivong vrd
NV Tapovcio Tuyaiov cedAipatog Aappdavovtag vedyn kot ) PEB0d0 TEPIGTPOPNC
7OV YpNoIoTOONKe, dev Exel peketn el d1e£0dikd oto Tapelov. Kotd cuvénela,
0 OKOTOG W TNG NG epyaciog ivor va opicel To TpdPAnua g axpifetag (dniadn
™G EMAVOANYILOTNTOG) TNG €50 YOUEVNG TTANpOPOpiag HECH TNG ALEPELVNTIKNG
[Mapayovrikng AvdAvong vd v mapovsio Tuyaiov GEAANATOG GE GYECT UE TN
pébodo  meplotpong mov  ypnolponoleitor  (opboydviee M| un  opboydvio
TEPIGTPOPT]) KO VAL OLEPEVVNOEL TNV EMOPACN TOV TLYXOIOL GOAAUATOS GTNV
eMoVOANYILOTNTA. Ol TPOGOUOIDGELS VIO O18POPa GEVAPLO ATOKAALY OV OTL TOL
QMOTEAECUATO. NTOV TO WOYLVPO UETL TNV €QOPUOYN MG Un opBoydviag
TEPLOTPOPNG, KOL O CLYKEKPEVH TG Promax, dwitepa eqv €xer emeyel
peyarog apipog eEayopevov Tapayovmy.

Avagopéc

Panaretos, D., Tzavelas, G., Vamvakari, M. and Panagiotakos, D. (2017).
Repeatability of dietary patterns extracted through multivariate statistical methods:
A literature review in methodological issues. International Journal of Food
Sciences And Nutrition, 68, 385-391.

Huang, X., Wu, L. and Ye, Y. (2019). A Review on Dimensionality Reduction
Techniques. International Journal of Pattern Recognition and Artificial
Intelligence, 33, 1950017.
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Tpoémor epappoyng g I'pappikng Atoyopiotikng Avdivong e
dedopéva and to ywpo g Yyeiag.

B. MMavtodral, B. Mavdwac?, T. Adpoc®,

L Yroyneua Siddaxtmp, Zyod XH.MH.IIEP, IToAvteyevio Kpitne
2 Exnondevutikoc, S18aktop (mpdnv) I'evikd Tuqpo, TToAvteyveio Kpige
3 Avaminpotic kadnyntme, Zyolj XH.MH.IIEP, IToAvtexevio Kpritng,
email: tdaras@tuc.gr

Mepiiqyn: Xe mpoPiiuoto g latpikng épevvog oAAG  yevikdtepo o€
dpaoTNPLOTNTES TG KON UEPIVOTNTOS, AGY® TNG TOALTAOKOTNTOG TOVG CAAG Kot
tov Ot givor dvuvaty mn ypnon (ywo v emiAvon TOvg) TG TEYVOAOYiNG,
napovowaletar M ovaykn  tovtdypovng  emeEepyaciag  peydAov  dyKov
TOAVUETOPANTOV dedopévav. XN ZTaTIoTIKY £X0VV avortuydet pébodot avaivong
tétoov  €idovg dedopévev: () emtypoducves OMMG or  uébodor mpofieyng
(IToAramin Tpappikn Haiwdpdunon), (B) ot un-emitnpoducves (€0pecT GECEMV),
onw¢ o puébooor talrvounons (Aoyrotikn Iaivdpouneon, Awaympiotikr| Avaivon).
Mua tpitn xatnyopio peBdO®V pelwong TV O0OTAGE®Y TOV OEGOUEVOV
(ITapayovtikn Avéivor) eooapudletar, mpv NV €mMAOYN KAmOwWG omd TIg
mopamive  pebodovg.  Empovtiky  puébodog  tagvounong  moAvpeTafAnNTOV
dedopévmv 6g ON LITAPYOVGES OUADES, LLE YPTOTN LIKPOV TANOOVG YPALUIK®Y GUV-
SLOoU®OV TV apyKaV petaPAntov, stvow n I powuixy dioywpiotixy Aviéivon
(T.A.A)). Zmv gpyacia mapovsidletor 0 6KomdS, o1 6TdHY01 KaBDS Kot 01 VITOOEGELG
xpnong ™m¢ IA.A. Axéupa dlveton o tpdmog €PAPUOYNS TG ATANG Kol TNG
[ToAhamAng  Awaymprotikng  Avdivong. Ileprypdpovior ot Soy®ploTiKés
oLvoptoelg (kupiog o kavovag tov Fisher), o aplBpdc tovg, To YopoKTNPLoTIKG
TOVG, O TPOMOG KOTOOKEVLNG TOVG, TO OTOATIOTIKA TECT YL TOVS EAEYYOLG
onvavTikOTNTOG TOVG Kot 1) epunveio tovg. Emumiedv divovran tpdmot e€étaong g
onuovtikoTTog TV (apywov) petafintov. Egetdlovrar pébodor taivounong
TV mopatnpnoewv Kot  péBodor  a&ordynong g  akpifelag  TéTOL®V
TaSIVOUNCE®Y, TTEPLYPAPOVTAL TVYXOV TPOPANUATO EPOPUOYNG TNG HeBOOOL Kot
dtvovtor evoALaKTIKEG LOPQES TG (Try. un-ypoppikny A.A). ZNUovTiKO KOUUATL
™G epyaciog sivail n epapuoyn e uebddov (ue ypron tov SPSS) ot (mpaypotika)
KAvikd dedopévoa (case study).
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Avagopéc
Everitt B., Dunn G., Applied Multivariate Data analysis, Willey, 2001, London

Gaber T., Tharvat A., Ibrahim A, Hassanien A., Linear discriminant analysis: a
detailed tutorial, 2017, 10S Press, Article. Al Communications 30 (2017) 169-190L

Klecka W.R., Discriminant Analysis, Sage Publications, (1980).

XVYKPIOT EKTIUNTAOV Yo TNV TPOPAEYN EKAOYIKOV
OTOTEAEGUATOV

I'eopyrog E. Ianayempyiov, Midtiadng Z. XoaAkiig

[Novemotuo Avtikig ATTikng

email: mchalik@uniwa.gr

Hepiinyn: Xmv gpyoacio avt) mpoteivovion eKTUNTEG HE GTOYO TNV OoKkpPn
TPOPAEYN TOV amOTEAECHATOS TNG ANTKNG YNeov Tov Hvopévev Iolteidv g
Apepikng. XpnotpomomOnkav to dgdopéva tev ekhoymv tov 2020. Xy
nepintwon mov e&etdlovpe, EMAEYOVUE OPYIKO MG GLGTAOES TOV TEWPAUATOS LOG
TIC ToATeleg Ko €merta emavalapupdvoope Ty 1010 1 d1Kacio XPNGILOTOIDOVTAG
0¢ TpwToyevelg dstypatomTikés povades T emapyies. H pebodoroyio mov
YPNOLOTOIEITOL Y10 TOV VITOAOYIGUO TOV TEAMKOD EKAOYIKOD OTOTEAEGLLOTOG UTOPEL
va ypnowomonfel Ko yio TG €yxdpleg PovAevtikég ekAoyés, opiloviag g
6VO0TAOEG TOVG Vopovg. Emeldn kabiotatoar adbhvato va £xovv OAES 01 GLGTAJES TO
o010 péyebog, Ba eoTIGCOVLE GTN YPNON TOV EKTIUNTH TOV TPOTEVAY GTN EPYACIN
tovg ot Horvitz ko Thompson (1952), Aaufdvovtag katd tov Tpdmo avtdv vmdym
TaL S10LPOPETIKA HETPOL GLOTASWV Kol LITOAOYiI{ovTag Tig MBAVOTNTEG EKAOYNG TOVG
oto deiypo. O VTOAOYIGHOC TV TOAVOTNTOV EKAOYNG CLOTAONS WTOPEL Vo
TPocdloplotel HEGM TNG EmMOVOANTTIKNG peboddov mov opitoe o lvan Fellegi oty
€PYOCiO TOVL AVOQPOPIKAE UE TA KLAOpEVO Ko otatikd dstypota (1963). Axoun,
ovykpivovpe tov ektiunt Horvitz-Thompson pe to pn ypoppukd ekt Adyov
TPOKELUEVOD VO VTTOAOYIGOVUE TOV EAAYLIOTO ATOUTOVUEVO OPLOO GLOTAOWY MOTE
ot TPOPAEYELS HOG VO KOUOTVOVTOL IKOVOTIONTIKG KOVTO GTO TEMKO OmoTEAEGHLOL
TOV EKAOYDV.
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A&Earg KAeO1a: Astypatolyia kKatd ocvotddeg, Extiuntg Adyov, Extiuntmg
Horvitz-Thompson

Ava@opég

Horvitz, Daniel G., and Donovan J. Thompson. "A generalization of sampling
without replacement from a finite universe.” Journal of the American statistical
Association 47.260 (1952): 663-685.

Fellegi, Ivan P. "Sampling with varying probabilities without replacement: rotating
and non-rotating samples." Journal of the American Statistical Association 58.301
(1963): 183-201.

ENA EIIEKTETAMENO EITAHMIOAOT'IKO ®IATPO
YOMATIAIOQN I'TA THN ITIEPITPA®H THX METAAOXHX
MOAYZMATIKON AXOENEIOQN. EODAPMOT'H XTA
AEAOMENA COVID-19 XTHN ITAAIA

Baoileioc E. Manaysmpyiovt, Tedpylog Tooxhidnc?

Tunuo Madnpotikov, Aptototéreto [avemotuio Oeccarovikng, Oecoalovikm
54124, EALGOQ
email: vpapageor@math.auth.gr, tsaklidi@math.auth.gr2

Mepiinyn: Zt0 mopdv apbpo, mpoteiveton €va EMEKTETAUEVO EMONUIOAOYIKO
OIATPO cOUATIOIMV HE YPOVIKG UETOPOAALOUEVES TOPAUETPOVS, LE OTOYO TNV
neprypaen g e&EMENG mavonuwv. H gyxopdtta tov poviéhov egetdleton oTig
nuepnoteg kataypaeés COVID-19 omy Itaiia yuo to extevég dtotnuo twv 500
nuepav, epeoviCovtag agloonueimtn wKavoOTTO GTNV OTOKAALYN NG KPLONG
duvapukng g mavonuiag. Ta kbpla evpipate Tepthapupfdvovy Ty eKTipnon Tov
TOGOGTMV OCVUTTOUATIKOV QOPEMY, TOV ATOTEAEL YVOGTO YOPAKTNPIOTIKO TNG
COVID-19. Xg avtiBeon pe GAho poviélo TOL YPNOUYLOTOOVV  EMTAEOV
KOTOOTACELS Y0l TOVS OGLUTTOUOTIKOVS Qopels, e€avaykalovtog v eKTipunon
aLTAG TNG avOAOYlOg KOl OVEAVOVTOG TNV TOALTAOKOTNTO TOV HOVIEAOL, 1)
TPOTEWVOUEVN] TPOGEYYIoN 00NYel otV avAdEEn TG KPLONG OLVOLUKNG TNG
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COVID-19 ywpic mpdcebetn vmoroyiotikn emiPdpuvon. EmmAiéov gupiuato wov
emPePaidvouy ™V KATOAANAOTNTA TOL HOVTEAOL glval 1 e£EMEN TV YpOoVIKA
UETAPOAAOUEVOV TOPAUETPOV KOOMG KO 1 TPOKVTTOVGO O10popoToinen ota
TEPLOTATIKA EIGAYOY®OV 6€ ME® Guykpltikd pe Tig emionpeg KaTaypages, Kotd
SLIPKELNL TOV 1oYLPOTEPOL KOUOTOS KPOLGHATOV TOV lavovapiov tov 2022. Téhog,
KaOmMG 1 TAEWOVOTNTA TOV GLUVOA®MY OEOOUEVMV TTEPLEYEL TOPATNPNOELS Y10 TOVG
GLVOAMKOVG 0p1OUOVS avapPOUEVOV KOl EULPOAACUEVOV, TPOTEIVETOL GTOYOOTIKOG
alyop1Opo yio tnVv ektipnomn Tov TAnfovg TV eni TOV TOPOHVTOG OVOPPOUEVEOV Kol
TPOCTUTEVUEVOV HEG® TOV EUPOAAGHOV.

AéEarc-Krewdd: Xtoyaotiky Movtedomoinon, ®@iktpo Zopoatidiov, Avvopikn
Extiunon Hopapérpov, Katavouéc [TiBavotmtaov, COVID-19.

H enidpaon ¢ arpokdBapong otnv apnoctacn

EvBopia IMavkov'?, Tomprog ®opmct, Mapio Ziovpdia, Ztowpodro
Aackordxn?, Apet Tavvidt?, Basileiog Mriptooct, Evotadio
Homaysopyiovt, Anuntprog Metpdc’, Evppooiv Nopkod?, Avactdotog
Kpepmaponct

1 Epyacmpo  Afomotiog kou Iototikod Eléyxov oy Epyootnpioxn
Ayatoroyia (HemQcR), Tunua Boiatpikav Emommpuov, [avemotuo Avtiknig
ATTIKNG

2 Noocokopelaky Ymmpeoio. Awodosiac — A’ Tlepipepsiaxd  Kévipo

Awoppopilikev AcBevav, I'evikd Nocokopeio AOnvav «Inmokpdteion

3 Negporoyiké Tunua, Movéda Texvnrod Neppov, I'evikdé Nocokopeio Adnvav
«ImmoxpdTelon

email: akrieb@uniwa.gr

Mepiiqyn: H opokdBapon, otovg acbeveic pe ypodvia veppikn avemdpkelo
teMkoy otadiov (XNA), emnpedaler v mabo@uoioloyia TV KLTTAP®V TOL
aipatog. EmmAéov, peiéteg vmootnpiéov 610 mapelBdv 0Tl S10TOPAGGETOL O
unyaviopog g opdotaons. Q¢ amotédecpa, or acBeveig pe XNA, mov
vrofdAlovtor o Oepameion apokdBapong kwvdvvedovv omd OpouPmoceic M
alpoppayic. Ztdyoc e Tapovcug PYOciog NToV 1 LEAETI] TOV SOTOPOYDV TNG
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AUOCTOONG KOl O  YOPOKTNPIOHOS TOL HeEYEOBoLG Kot Tov  apldpov TV
pikpokvotwdiov o acbeveig pe XNA mov vmofdAiovtal ce opokabaporn o€
ovykplon pe vyeig pdptopeg. H agloddynon tov pnyavicpov e opdoToong
nepleEAAUPave TOV EpYACTNPLOKO EAEYYO TV TAPAYOVIOV TNENG, TOV VOIOAVTIKOD
UNYOVIGHOD, T®V  QUOIKAV  OVOOTOATOV  KOL  TOV  YOPOKTNPWOoUO  TOV
pikpokvotwiov. T ™ otoTIoTik)  avdAvon TV OMOTEAECUATOV
ypnowonomdnke to otatiotikd mpdypoupa IBM SPSS Software, ékdoon 27 kot
10 mpoypappo GraphPad Prism 8.0.3. And ta amoTteAEGUATO LOG TPOEKVLYE OTL 1)
AELTOVPYIKOTNTO TOV TOPAYOVI®OV TG TNENG, TOL WWMOOAVTIKOD UNYOVICUOD Kot
TOV QUOTIKOV OVOGTOATOV NTOV EVTOG TOL PUGTIOAOYIKOV €DPOVGS, OAAL 1) dladIKaGin
g apokdBaponc mopoddtnoe v avénon tovg. Ta eminedo TOV PIKPOKLGTIOI®V
Ntav VYNAOTEPO GTOVG 0le0eVEIG G€ GYEoN e TOVG HAPTLPEG gite TPV TV Evapén
glte petd v owoxkaBapon. H owokdBapon oaivetor vo  avédver 10
npobpoufwtikd dvvoukd tov acbevov. H coufoin tov pikpokvotidiov otnv
apwdotaon ypelaletal emmAéov Otepedvnorn otovg acbeveic pe XNA  mov
vroBdAlovtal og aokabapon.

‘Evag  véog  aAdyopiuog  ovotadomoinong — mopovcio
emKailvnTopevov I'kaovslovoy vrorAndvouoy

[ToAvypdvng Okovopov

Tunpo oAty Mnyavikov, [avemompo Hatpov

email: peconom@upatras.gr

Mepilnyn: Ta Movtéha Miéng 'kaovowaveov Katavoudv (Gaussian Mixture
Models -GMM) anotehodv pio. and T To cVVE YPNOUOTO0VUEVES HeBOdOVG
EKTIUNONG TNG GLVAPTNONG TVKVOTNTOG TOAVOTNTOG TOAVUETAPANTAOV SESOUEVMV.
Ta GMM ypnoomolovvtol, OUMS, Kol ¢ Evag aAyOptOHoc un emt-PAeTOUEVNC
puabnong, o omoiog mopéyel o aoapn cvotadomoinon (fuzzy clustering) tov
dwbéouwv dedopévov. H mpocappoyn tov GMM Baciletor otov EM-aAdyopiBpo.
Xmv mopovco  epyocio, TPOTEIVETOL MO VEQ TPOGEYYION EKTIUNONG TV
TOPOUETPOV, M omola O0ev KAveEL YpNom 1TNng ouvvaptnong mBavoPaveLnG
(Approximate Bayesian Computation-ABC), 1 omoio. dev pog mapéyet povo
TANPOPOPIES Y10 TIC TOPAUETPOVS TOV VTOTANOVGUDV OAAG EMTPETEL TOVTOYPOVOL
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Kot TV avdBeon kdabe mapatnpnong o€ €vov cvykekpiuévo vromAnbvucud. H
amOd00 TNG VENG TPOCEYYIONG GLYKPIVETOL LE TNV KAOGIKN Tpocyylon tov EM-
aAyopiBuov oAAG wor tov akydpiBuo K-means oe avapgifoio SvokoAo
TpoPfAuate TPOoOUOimoNG OAAG Kol GE TPAYUATIKG oedouéva, To omoia
yopokmpilovion  omd v Tmapovcio  emkaivmtopevov  ['Koovslovov
VTOTANOLGUDV.

Avo povomievpa Ataypappato EAEyyov pe Extyunuéveg
[Tapapétpoug yio Mnodevodioykopuéveg Atepyocieg

ABavéocioc Paxit{ngt, Evtuyia Maplepidov?

I Tpdue Zrotiotikic kot Acpatotikig Emotiune, Mavemotiuo IMepaide,
18534, Iewparac, EALGSQ

2 TuApo ZTOTIGTIKNG Kot AVOAOYIOTIKGOV-XPULOTOOIKOVOLKGY MabnpoTikdy,
[Tavemotuo Atyaiov, 83200, Xdpoc, EALGSQ

email: arakitz@unipi.gr, emam@aegean.gr

Hepiinyn: v tapovoa epyacio LEAETATAL 1] ATOSOCT) EVOG VM LOVOTAELPOL
dwyphpupatog  eléyyov tomov Shewhart ywoo v mapakorovbnon  pog
undevodioykmpévng Poisson diepyaciag (Zero-inflated Poisson process), otnv
TEPIMTOON EKTIUNUEVOV TOPAUETP®V. ZVVINO®G M amddooT TV dlaypapidToV
eAéyyov vmoAoyileTton Vo TV VOOeoN  OTL O1 TOPAUETPOL TNG dlEpyaciag givoar
YVOOTEG. XNV TPAEN OUmG ot TIHEG aVTEG Elval Gmhvia YVOOTES Ko Ba Tpénel va
ekTUNBovv amd éva TPoKATOPKTIKO Oelypo M evidg €AEYYOVL TOPATNPNCEDV
(Oetypo @aong I). o v extipmon tov TapapéTpmv ypnoyLoroteital 1 néBodog
™G péyotng mbavopavelog Xtoyog eivarl va depevvnBel 10 mdco emnpedleTon n
Bewpntiky omddoon TOL Ve HOVOTAELPOV JLOYPAUUOTOS EAEYXOVL OO TNV
ektipnon tov mopapétpov. Emmiéov, Oa diepevvnbel to mowo mpémel va givor
T Tov M (péyebog tov delypatog Paong 1), dote N andd0oN TOL SLYPAUILTOS
OTNV TEPIMTMOOT TOV EKTIUNUEVOV TOPOUETP®V VO v Tapopota pe T Bempntikn
amodoon (TEPITTOON YVOOTAOV TAPAUETP®OV). XPNOLUOTOLOVIONS TPOGOUOIMON
Monte Carlo, peletdrol 1 €vTog Kat 1 €KTOG EAEYXOV AmOS00T TOV S1oYPAULOTOS
LE EKTIUMUEVEG TOPAUETPOVGS, M omoia Paciletar oTn ¥pron TG SEGUELHEVNG KoL
™¢ un deouevpuévng Katavoung tov unkovg pong (conditional / unconditional run
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length distribution). EmmAéov, mpoteivetar kot évag tpdmog emloyng tov opiov
eléyyov otav to péyehoc m tov deiyportog @dong I etvan dedopévo.

Acknowledgement: This work has been partly supported by the University of
Piraeus Research Center.

Avayvopion g Potavikig TPOEAELGTG TOL EAANVIKOD
EAOAGO0V LE LTEPLOPT POGUATOCKOTIO KOl EPOPLLOYN
LOVTEA®V eMPAETOUEVC LABNONG

Hovayidta-Kvproxn PeBérov?, Xpriotog Mannac?, F'empylog Homadomovioc?,
Iétpog Tapavtiing?

Movemotmypio Avtikng Attikic-Tudpo Emotiung ko Teyvoloyiog Tpogipwmv
2Tewmoviko Movemompio Anvav-Epyactiplo Xnusiog

$Mavemompioxd Epsuvntikd Kévrpo I'somovikod Mavemotmpiov Adnvav-
Ivotitovto Zyedacpov kot Avdivong [epapdtov

email: p.revelou@uniwa.gr

Mepiiqyn: H dwoedion ™¢ yvwnowdmrag Pacikdv eEay@YoV EAAVIKOV
TPOIOVIOV, OT®S TO EAOANS0, EIVOL TOAD CIUAVTIKN Y10 TNV EAANVIKT] OIKOVOUIdL.
[Ipog avtqv Vv kotevbuvon TPoTeiveTal N EPOUPUOYH GOYXPOVEOV KOl OTADV
TEYVIKOV  evOpyavng  avlivong Omwg n - vrépudpn  @acuoTocKoTmio
petooynuatiopov Fourier (FT-IR). v mapodoa epyacio Anednkav edoupoto
vepLOPOL  EvEVIVTIO OEIYUAT®V EANOAAOOL amd TPEC EAMVIKEG TOIKIAIEG
(Kopovéwm, Meyapeitikn, Apepicong) pe v teyvik FT-IR. Ta detypota
yopiotnkay og TpeIC OHadES: o) ekmaidevong (training set), B) eléyyov (test set) ko
y) emxvpwong (validation set). X ovvéxswo avoamtoxOnkav  poviéla
emPAeTOUEVG LAONONG OTTWG: YPOLUIKT KOl TETPUYMOVIKT SL0(®PIOTIKY| avadAvon
(LDA ka1 QDA), peptk@v ghoyiot®v TETpay®VOV-0loy®plotikny avaivon (PLS-
DA), unyavég dtavoouatikng vrootmpitng (SVM), ko toyaio ddon (RDF). Ta
avoTEP® HovTELD otnpiyOnkav gite oto dedopéva evog €DPOVS TNG POCLATIKNG
nepoyg (650 - 1850 cm™), site otic petoPfAntéc mov emALYOMKOV AmO TOVG
aAyopiBpovg stepwise, variable importance of projection (VIP) score, kot mean
decrease accuracy. Béitioto amotedéopoto AREONKOV UEC® TOL HOVTEAOL TNG
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QDA ¢ cuvdvacpo pe tov adydpibuo stepwise (100% training set, 100% test set
kot 100% validation set), kot tov povtélov SVM pe 1 ypnon tov 3edopévav Tov
GUVOROL TNC PAGHATIKNAG TEPOYNG amd 650 émc Ko 1850 cm™ (98,2% training set,
88,9% test set ko 83,3% validation set).

Avapopéc

Kononenko, I. & Kukar, M. (2007). Machine Learning and Data Mining, 1st ed.
Woodhead Publishing, Cambridge, UK.

MeBodoroyia ektipnong tov peyébovg 6VGKOAN TPOGEYYICIU®Y
TAnBuou®V pe Epaproyn 6tov TANBVCUO TOV YPNOTOV
EVECIL®V VOPKOTIKOV o1V ABva,

Yotmprog Povocog, Bava Xoya

Epyaotiplo Yyiewvng Emdnuoroyiag kot latpikng Xtatiotikng,
latpwn Zyon, EKITA
email: sotirisroussos@yahoo.co.uk

Hepidinyn: H extipnon tov peyébovg 6vckola mpoceyyiciuwv tAnBuoumv eivat
amepoiTnT) Yoo TOV OMOTEAEGHOTIKO OYeSOUO  TPOYPOUUATOV Kol TNV
nmapakorovdnon PBacikov deiktdv. o To okomd avtd, yivetar ypron EUUECOV
TEYVIKOVY, Onmg M ToAlamhoolaotiky] péBodog (multiplier method), n pébodog
KMpdkwong ductvov (network scale-up) kot 1 péodoc GOAANYNC-EmTaVAcOAAN YIS
(capture-recapture). H televtaia sivarl pio amd TI¢ o cLYVE XPNOUYLOTOIOVUEVES
pefodovg. Lty mo amAn TEPITTOOoN TV OVO OVEEAPTNTOV OEYUATOV TOL
TANBLoUOV-GTOYOL, XPNCILOTOOVVTOL 000 eAmelg Aloteg (mNYEg) KabMdS Kot M
TANPOPOPia Yo TOV apliud TV aTOU®V 1oL PpicKovTal 6€ TEPICCOTEPES OO LdL
Moteg pe oxomo v ektipnon tov TAnBvcpob mov dev Ppioketal e Kapio amod Tig
MOTEC OVTEG Kot €V TEAEL TNV EKTIUNGT TOL GLVOAIKOV peyEBovg Tov TAnBvopov. H
yevikevon g HEBOOOL aLTAG YiveTow HE EQOPUOYN  AOYOPLOLOYPOLLULIKDV
povtédov. Kabog ot ypnoteg evéoiumv vopkotikov (XEN) amotelovv évav
dvoKoAa TPOGEYYioIHo TANOLGHO, Yo TV eKTiUnoT Tov apBuov tov XEN oty
Anva ypnowomomnke n péBodog g GVAANYNG-ETOVACOAANYNG TOAAATADV
myov. Ta dedopéva mponibav amd éva mpdypappa otovg XEN g Abnvog to
2012-2013. T v TPOGEAKLON TMV GULUUETEYOVI®OV YPpNoomomOnke n
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Katevbuvopevn detypotodnyio omd tovg ocvppetéyovieg (Respondent-Driven
Sampling, RDS). Xt d1dpkela T0v TPOypAUUATos vAomombnkay mévie KOKAoL
RDS. Egopuoomrkav AoyopiOpoypappikd povtéda pe aveEaptnteg HetaPAntég
tovg mévte KOKAovg RDS kaBmg ko T1g aAiniemdpdoeig mpdtng taéne. H emioyn
TOU PEATIOTOL HOVTEAOL £YIVE YPNGLUOTOUDVTOG TO TANPOPOPLIKO KPLTHPLO
Akaike. To uéyebog tov XEN ypnoomombnke yia va ektipundei o apbudc tov
atOU®OV pHe AOUdOn voonuoto Kot vo amotiunfel katd méco 1 kdAvyrn tov
TopEUPAGEDV TOL VAOTOL0VVTOL GTOV TANBVGLO GLUVAEL Le TIG debvelg GVoTAGELS.

H mBavotrta ypeoxoniog o€ Eva, YEVIKELUEVO OAVAVEDTIKO
LOVTEAO KIVOUVOL

Zropidov M. Tlavivng

Tunpa Zratiotikng & Aceariotikng Emetmung, [avemompio Ieparng
email: stzaninis@unipi.gr

Hepiinyn: Eocto (Q,X,P) évag ydpog mbavotnrac. Mio onuelokn dwadikacio
N={Ni}=0 KoAeiton yevikevuévny avavewtikn dwodikacio taéne m (M=>0) wg tpog P
av N akorlovBic W={Wn}n=1 t@Vv evdidpeownv ypovov givar P-aveapmmm kot n
{Whn}nsm+1 eivor P-icovoun. Xpnopomoldvtag pio texvVik aAlayng HETPOL Yio
GUVOETEG YEVIKEVUEVES OVAVEDTIKES O1001KOGTES TAENG M, TTOV YEVIKEVEL TO KVPLO
anotélacpo tov Macheras & Tzaninis [1], mapovotaletar Evag axpiprg tHmog yio
v mlavotnTa ypeokomiog Y(U) piog 6TOXOoTIKNG O100IKAGTI0G TAEOVAGLOTOG. L2
GULVETELD, TOV TOPATAVE® OTOTEAECULATOG TPOKVTTTOVV 1) avicotnta Lundberg kot o
acLUTTOTIKOG TOmog tv Crameér-Lundberg yo v y(U) og éva yevikevuévo
OVOVEDTIKO LOVTELO KIVOUVOV.

AvaQopég

Macheras, N. D. and Tzaninis, S. M. (2020). A characterization of equivalent
martingale measures in a renewal risk model with applications to premium
calculation principles. Mod. Stoch.: Theory Appl., 7(1), 43-60.
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SVYKPITIKT avVAALGT] KOGTOVG VOGTAELNS XELPOVPYIKOD TOUEN
o€ éva, dnudcio vocokoueio v mevraetio 2016-2020: H
nepintmon tov ['evikod Nocokopeiov ABnvaov «Inmtokpdteio»

Tpravtaedirov Mapia

Tunpa IAnpoeopikng kot Opydvwong — I'NA Innokpdrelo

Hepiinyn: Zopeova pe v ékbeon tov OOZA yia v vyeio oty EALGSa T0
2021, ot damaveg yio v vyeio apyloay vo avEdvovtat apyd aAld otabepd, amd o
2015 won petd. Emiong, oty ékBeon tov yia v vysio otqv Evpodnn to 2022, o
OOZA avo@épet OTLTO HETPOL VL0 TNV AVTILETOTOT TNG Tavonuiog covid-19, siyav
O¢ EMTTOON — HETAED AAAWV — TNV HEIOT) TNG SIEVEPYELNG TAKTIKMV YELPOVPYIKDV
enegpufdoewv 1o 2020 katd 1/6 oe oyéon pe 10 2019, oe gvpomaikd emimedo.
Aoppdvoviag v’ Oyv TOVG avTIPPOTOLS CVTOVS TOPAYOVTEG, TPOKELTOL VO
Otepevvn el 1o Katd mdco petafAndnke 1o KOGTOG VOoonAelag Tov YEPOLPYIKOD
topéa 610 I'evikd Nocokopeio AMvov «Inmokpdtelo» ot SdpKE VTG TNG
onpavtikng meptdoov. H épevva Ba yiver pe yprion dektov, pe Bdon ta Asttovpyikd
Kol okovopukd dedopéva tov Nocokopeiov. H aviivon tov dedopévov Ba yiver
e TN ypnon otatioTikoy makétov (SPSS).

AgEaig-krewond: Kieiotd Evomompévo voonio (KEN), avdivon dedopévov,
covid-19, I'NA InnokpdTelo, 6TATIOTIKO TAKETO, OIKOVOULKOT SEIKTES, AELTOVPYIKOL
oeikteg
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Enicovovia kuttdpov tov aipatog péom uKkpokvuotidiov: O
POAOG TOVG GTT| OPETOVOKVTTOPIKT] OVOLLLiOL

Totproc Poptnc, Toeio Ntekikov?, Ayuia Tovvéxn?t, Awatepivy Zvddxn?,
Kovotavtivog Mayyovac?, Xpiotiva ovvi{ovial, Evotadia Homaysmpyiov?,
Avootdotog Kpepmépdnc?

LEpyactpro Aéomotiag kot ITototikod EAéyyov otnv Epyactpioxn
Awaroroyia (HemQcR), Tunpa Boiatpikav Emotpav, [avemotpio Avtikng
ATTIKNG

2 Movada Mecoyetaknig Avoupiog kot Apemovokvttaptknic Nocov, Kévpo
Euneipoyvopocvvng Iapakorovnone Ayocpatpivonadeiov kot Emmlokmv
tovg, I'evikd Nocokopeio ABnvov «Innokpdteion

email: sfortis@uniwa.gr

Mepiinqyn: Ta pikpokvotidwe (MVS) oynuatilovrol katd tnv evepyomoinon tomv
KUTTOPOV LEGH OMOKOTNG TUNHATOV TNG KVTTAPIKNG LEUPPEvNG, aviyvedovTal GE
ToALG  PBrodoyikd vypd, Bewpodvtor mAéov g €vag mPOGHETOC UNYOVIGHOG
OOKLTTOPIKNG EMKOWOVING €VE TO EMMEdN TOVG EAEYYOVIOL GE OLUPOPES
TaoL0YIKEG KATUGTAGELS. XKOTOG TG HeAETNG NTtav va dtepeuvnBel o apBudg Ko
10 péyebog twv MVS tov mAdopotoc oe vyelc 80tec Ko acbBeveic pe
Aperavokvttapikn voco (AN) vrd dwapopetikny Bepamevtikn aywynq. O aptOpnog
tov MVS kot o yapoaktnpiopds tov peyéBovg tovg mpaypatomrombnke pe v
teyvoroyia. Nanoparticle Tracking Analysis. T ™ otatiotikny avdivon tov
ATOTEAEGUATOV (PN OLLOTOI0NKE TO 6TOTIOTIKO TPOYpappo IBM SPSS Software,
éxdoon 27 kai 1o pdypappoe GraphPad Prism 8.0.3. Agv BpéOnkav ototiotikd
ONUAVTIKEG O10popég petald tov apBpod tov MVS tov vyidv dotdv Kot Tomv
acBevodv Vo OepomenTIKy ay®YN. EMUOVTIKO €0pNUOL TNG HEAETNG amoTeEAEl 1M
aPVNTIKY GVOYETION HETAED Tov aplBpod Tov MVS peyéBovg 0-300 nm oArd Ko
Tov ovvoAlkoy aplBuod MVS (ueyéBovg 0-1000 nm) pe tov  Ogiktm
avocokvttdpwons RDW nov mapatnpnbnke péovo oty opddo ocBevov. H
Katnyoplomoinom twv aclevov Pdoet Tov deiktn RDW (vymAd Vs yaunid) kot n
avdAivon tov apBpov Tov MVS amokdAvye oNUOVTIKE GTATIGTIKEG O10POPEG GTO
oLVvoAKo apBpd tov MVs (0-1000nm) kot otov apbpud MVs peyébovg 0-300
nm otic 0o opddes, pe v opdda acbevav pe vymhd RDW va €xet pukpotepo
apBud ovtov tov MVS. Ta svprjpata avtd apod emPePoarmbovv oe peyaAvtepo
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delypa acevav Bo pmopovoayv vo ypnoiporonBodv og frodeikteg yia ™ PapvtnTa
Ko eEEMEN ™ AN.

Beltiotonoinon Zyeoaopuov Exravoiappovoleveoy Hetprioemv
2 aymyov ektiunon auecwv emdpacemv (direct effect)

Murtiadng Z. Xohkidg

[Movemotuo Avtikig ATTikng

email: mchalik@uniwa.gr

Hepidnqyn:  Zvvoyilovtar o1 weputtdoel  PEATIOTOV  GYESOGUAOV
EMOVOAAUPOVOUEVOV HETPNCEMV 2 Oy®YDV Yo, aveEApTNTEG TAPUTNPNCELS, KOl
neputtooelc eEaptnong AR(1) kaw Compound Symmetry yio mAn0og meplodwmv
HKpOTEPO 1M 160 TOV TéGGEPa. AkoOpa evromilovtat ol AVcelg yia mAnfog Teptodmv
5 xou 6. Emiong diveton to poviého yuoo v mepintoon tov 3 ayoyov kot
poteivovtol TPOTOG EVTOMIGUOD TOV PEATIOTOV GYEOOGUAOV YO OLTH TNV
TEPIMTOON.

Aé€eic-kherdua: residual effects, direct effects, AR(1), Compound Symmetry

2TOYAOTIKN OTAEN Kol TAVTOTNTEC GLVOLOUKVUAVOTG

I'edpyrog Yoapparxog

[Mavemoto [epordg

e-mail: gpsarr@unipi.gr

Iepiinyn: H ctoyaotikn didtaén peta&d ovo tuyainv HeTafANToOv epapproleto
6€ TOAAG TPpoPANHOTA TV TOAVOTATMOV Kol TG GTOTIGTIKNG. TNV oMM ovTn,
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KAVOVTOG XPNon NG Topamdve dtdtaing, Hehetdue apykd Tog epapuoletol 1o
Beopnuo e péong Tiung (OMT) Yo 0V0 TVYaiEG LETAPANTES, EMKEVTIPOVOVTAG TO
EVOLIPEPOV  LOG OTNV  KOVOVIK KOl TV A0YOPlOUO-KOVOVIKY]  KOTOVOLY|.
Epappolovrag, yio mapaderypa, 1o OMT yio 600 Kovovikd KataveunUEVES TV OES
UETAPANTEG pe S1aPOPETIKOVS LECOVS Kot TNV 1010 oKV UAVOT|, TPOKVTTEL [0, VEQL
GUUUETPIKT] LOVOKOPLPT] KOTOVOY], Y10 TNV 0moi0, divovTol OplopEVES 1010TNTEG.
2m ovvéxela, €lodyovpe pion OWKOYEVELDL KOTOVOUMDV TNG OMOoilog To WEAN
KOVOTolovV pio TawtdTNTe LYKV G TOmov Stein. MéLog ¢ oKoyEéveLag
aVUTNG €lvol Kol 1 KOVOVIKY] KOTOVOUN Yo TNV Omoid VLITAPYOLV YVAOGTA
OTOTEAECUATO, CYETIKA LE TIG TOLTOTNTEG CLVIKOUOVONG. Meletdue, emiong,
HOVTEAQL yloL U apvnTikég Olokpitég tuyaieg petafintés, eotidloviag otnv
kartovoun Poisson.

Avagopéc

Di Crescenzo, A. (1999). A probabilistic analogue of the mean value theorem and
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Charalambides, M.V.Koutras and N. Balakrishnan, eds.) 87100. New York:
Chapman & Hall/CRC.

Psarrakos, G. (2022). How a probabilistic analogue of the mean value theorem
yields Stein-type covariance identities. Journal of Applied Probability 59, 350-365.

Stein, C. (1981). Estimation of the mean of a multivariate normal distribu-tion.
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M owkoyévela p€tpmv petafintommrog tov Pacileton oy
aBpo1oTiKn VITOAETOUEV EVTPOTiA Ko 6 OTPEPAES
GLUVOPTNGELS

Yoappdrog 'edpylog, Toomaj Abdolsaeed, Bhidpa [ToAvEEvn

Avoroyiotikn Emomun, Tuqpo Ztatiotikng Kot AGpalotikng Emetiung,
[Movemotwo epaine, Abnva

Mepiiqyn: Toa pérpa petafintdémmrog eivor onpovtikd epyoieio yuoo v
KATOOKELT] AGPAAMGTP®V KOl TNG AIOGTPOPNS GTOV Kivouvo. L€ ot TNV OpAia,
Bo mpoteivovpe pio owkoyévela tétowwv pétpov mov Pacilovror o pio oTpePfan
otafuepévn afpolotikn vwoAemouevn evipomnia, 1 omoio akoAovOel o avaivon
evocOnciog Tov oTpefrav pétpov Kvodvov. o 1t cvykekpipévn okoyévela,
TaipvovpE 1O10TNTEG, OYE0ELS e GAAD. PETPO, YPNOUYES EPUNVEIEC Kol OploUEVaL
opw. Ta amoteréoparta ansikoviCoviotl e apOuntikd topadeiypota.

AgEaig-krewond: Métpa petafAntomrog, ZtpefAéc cvvaptnioels, ABpPoloTikY|
VRoAEWOUEVT,  evrpomio, MéEcog vmoieuropevog yxpovog Comg, Katavopég
I'Mpavonc.

Avagopéc

Jones, B.L. and Zitikis R. (2003). Empirical estimation of risk measures and related
quantities. North American Acturial Journal 7, 44-54.

Psarrakos, G. and Navarro, J. (2013). Generalized cumulative residual entropy and
record values. Metrika 76, 623-640.

Toomaj, A. and Di Crescenzo, A. (2020). Connections between weighted
generalized cumulative residual entropy and variance. Mathematics 8(7), 1072.
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