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Xaipeuopoi / Welcome Notes

Ayanntés kar Ayanntoi Zuvadehgor,

Ex pépous tns tonikhs Opyavwukns Emtponns oas kaAwoopioupe oto 37° MaveAnvio kai 3° AigBvés Luvédbpio
rtauoukhs nou QEtos anoteei ouvdiopydvwon tou Tuhpatos Aloiknons Emxeiphogwv tou MNavemotnpiou B¢o-
oalias ka1 tou ENnvikou ZtauoukoU IvoutoUtou. To B€pa tou Luvedpiou pas givar: «Kavotopies otn Xtauoukn
ka1 tnv Avalutikn Asdopévawv: Aiapop@avovias 1o MéNov ths MAnpogopiasy.

EuxapiatoUpe Beppd tous npookekAnpévous OPIANTES y1a Thv anodoxn ths NPOOKANGNS. LT0 NPOYPApHa Tou
Yuvedpiou nepidapBdvovtal opihies opyavwpéves os Bepatikés evotntes, oulnthaoels, kabBws kal éva napdAAnio
ogpIvapio, KaAuntovtas, €101, éva eupU GAopa Bepdtwy, nou oxetifovial e tn Ztauotkh Emothpn. Ogeiloupe va
€UXaP10TNaOUE GAOUS TOUS CUMMETEXOVTES Y1a TNV NPoBupia Tous va Poipactouv padi pas ts ENOTNHOVIKES TOUS
16€€s ka1 ta epeuvnuikd tous anoteAéopata. And tn GUON TOU TO CUVESPIO anoteAEl eukalpia avantuéns yovipou
610M\6you ka1 npoBANUATIOHUOU Kal CUVEPYAOIWV METAEU akadnpaik@y Nou NPoEPXoVTal, UNNPETOUV KA1 EVIPUPOUV
o€ H10(POPETIKES ENOTNPOVIKES NEPTIOXES.

KAeivovtas, euxapiotoupe Beppd tous xopnyous yia tn othpi§h tous otn d1opydvwon tou Luvedpiou Kal 1o
Navemotnpio ©eooalias yia tnv unoothpi§h tous. AkoAouBavtas thv napddoon dAwv twv Zuvedpiwv tou E.L.I.,
euehmaotoupe 6u 1o napdv Luvédpio Ba xapaktnpiabei and emotnpovikn apudinta.

Ek pépous tns Opyavwukhs Entponns

KAeavOns ZupakoUAns,

Kabnyntns, Avtinpéedpos Tunuatos Aioiknons Enixeipnoswv
Mavemotnuiou Gsooalias

Dear Colleagues,

On behalf of the Local Organizing Committee, we welcome all of you at the 37t Panhellenic and 3 International
Conference in Statistics which is held at the University of Thessaly and it is co-organized by the Department of
Business Administration and the Greek Statistical Institute.

The topic of the conference is: "Innovations in Statistics and Data Analytics: Shaping the Future of Informa-
tion". We cordially thank the invited speakers for accepting our invitation. The conference program includes a
large number of research-paper presentations organized into thematic sections and a parallel seminar, covering,
in this way, a wide range of topics related to statistical science. We would like to thank all participants for their
willingness to share with us their scientific ideas and their research results. Due to its nature, the conference
targets at the development of a fruitful dialogue and reflection, as well as the development of collaborations
between academics, whose research focuses on different topics and areas in several disciplines and contexts in
statistics.

Last but not least, we would like to express our warmest thanks to the sponsors for their support and to
the University of Thessaly for supporting the Conference. Following the tradition of Panhellenic Conferences in
Statistics, we hope that this conference will be characterized by scientific excellence, like all the previous ones.

On behalf of the Organizing Committee
Kleanthis Sirakoulis

Professor, Deputy Head of the Department

of Business Administration, University of Thessaly
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Ayanntoi ZuvadeA@oi ka1 diloi,
Me 161aitepn xapd oas kahwaoopioupe ato 37° MaveAhvio kai 3° AigBvés Tuvédpio Ztauiotikns nou Siopyavm-
vetal ané to Tuhua Aloiknons Emxeiphoswv tou MNavemotnpiou ©gocalias, otn Adpioa, 24-27 Anpiiiou 2025.

Ta ouvédpia tou EXI éxouv Siavioel noAU pdpo ta teleutaia 35 xpdvia ka1 onpepa ouvexi(oupe tnv Npoaond-
Bs1a va Eenepdooupe ta otevd Opia tns ENAnvikhs enikpdteias pe tn H1e0vh 61dotaon nou npoodidoupe oto Tuvé-
6p10, H1atnpwvias tautéxpova, tnv ENAnvikh.

Me tn othpi€n 6Awv twv permv tou AL, tns Tonmikhs Opyavwukns Emtponns kabms ka1 tns Emotnpovikhs Emi-
TPONNS éxel oxedb1aotei éva NAOUOI0 EMOTNUOVIKO NPOYPAMUA HE EKAEKTOUS OpIANTES and tnv EANGSa kar to e§w-
1EPIKS NOU We TS OpINiES Tous Ba KahUyouv agevos pev 1o BEpa tou auvedpiou to onoio givar «Kaivotopies atn
Jrauotkn kai tnv Avalutikn Asbopévwv: Aiauoppwvovias to MéXov s MAnpogopias» apetépou ¢ éva eupl
Bepatoldyio nou nepiAapBdvel OAes Tis Bepatikés evOTNTES OTOV EUPUTEPO XWPO NS ZtatiotikAs, twv MbavotAtwy
ka1 twv Ztoxaotikwv MaBnuatikwv. ®1hodotia OAwv pas €ival va pEPoupiE KOVIA ENICTAKOVES, EPEUVNTES KAl POI-
Tés 6x1 pévo and ta mo ndvw nedia aAd and 61dpopous emotnpovikoUs Topeis ka1 va €tol va dnpioupyhooupe
gUKaIpies avdntugns KOV EPEUVNTIKMY CUVEPYAGIWV.

O¢epés euxapiaties NPos 6AouUs ka1 Kupiws npos to Mavemothpio Beaoalias to onoio avélaBe tnv ouvdiopyd-
vwaon tou Zuvedpiou, kaBms enions Kai NPos Tous Xxopnyous yia Ty othpi&n tous.

Ex pépous tns Emotnpovikhs Emitponns kail tou AL tou EXI
A\e€ Kapaypnyopiou

Dear Colleagues and Friends,

It is with great pleasure that we welcome you to the 37th Panhellenic and 3rd International Conference on
Statistics, organized by the Department of Business Administration of the University of Thessaly, in Larissa, from
April 24-27, 2025.

The conferences of the Greek Statistical Institute (ESI) have come a long way over the past 35 years, and
today, we continue our efforts to expand beyond the borders of Greece by adding an international dimension to
the conference while maintaining its Greek character.

With the support of all members of the Board of ESI, the Local Organizing Committee, and the Scientific
Committee, a rich scientific program has been designed, featuring distinguished speakers from Greece and
abroad. Their presentations will not only address the main theme of the conference, "Innovations in Statistics
and Data Analytics: Shaping the Future of Information," but will also cover a broad range of topics, including
all thematic areas within the wider fields of Statistics, Probability, and Stochastic Mathematics. Our collective
ambition is to bring together scientists, researchers, and students from these and other scientific disciplines,
creating opportunities for joint research collaborations.

A heartfelt thank you to everyone involved, especially to the University of Thessaly for co-organizing the
conference, as well as to our sponsors for their support.

On behalf of the Scientific Committee and the Board of ESI
Alex Karagrigoriou



NpookekAnpévor OpAntés / Invited Speakers

Adelchi Azzalini, Univ. of Padua, Italy
2025 Theo Cacoullos Memorial Lecture

Dimitrios Karlis, Athens Univ. of Economics & Business, Greece
Vasileios Maroulas, Univ. of Tennessee, Knoxville, USA
Konstantinos Tasias, Univ. of Western Macedonia, Greece
Ciprian Tudor, Univ. of Lille, France

Vlad S. Barbu, Univ. of Rouen — Normandy, France

Alexandros Pasiouras National and Kapodistrian Univ. of Athens, Greece
2025 Eleneio Award for the Best PhD Thesis for 2023-2024



Exknaibeutiké Lepivapio / Seminar

Epappoyés tns Mnxavikns Mpotponav (Prompt Engineering) otn Itauioukn
Avdluon Asdopévov

Aiapkeia: 6 wpes

Meprypagn: H Texvnth NonpoouUvn, pe tn paydaia avdntu€n tns, YETAUOPPWVET TOV TPOMNO AAYNS anoPacewy
O€ EMXEIPNUATIKA, EMOTNPOVIKG Kal Kovwvikd nAaiola. To ogpivapio autd ecuddel otn Mnxavikh Mpotponav
(Prompt Engineering), pia Kaivotopo npocogyyion nou diapoppavel 1o péAov tns nAnpogopias, aldlovias tov
TPONo pe tov onoio pabaivoupe, epyaldpacte kar avidoUpe nAnpo@opies and to nepiBailov. O1 ouppetéxovies Oa
péBouv pia véa yAdooa otauotikhs avdluaons, auth tns Mnxavikhs Mpotponmv, kabms nepvape o pia véa enoxn
6nou n avaiuon &ebopévwv npaypatonoisital pe epyaleia Texvnins Nonpoaouvns, petaoxnpatiovias pidikd us
peBodohoyies nou xpno1HONo1oULE.

Ztoxo1 tou Lepivapiou:

e Katavénon wwv Baoikav apxwv tns Mnxavikas Mpotpondv Kal tns Epappoyns Tous atn ANYn ano@Acewv.

e Avdantwén 6e€lothtwv Snpioupyias anotedeopatik®v npotponwv (prompts) os peydia yAwoaoikd poviéla
(LLMs) ka1 povtéha diaxuaons (diffusion models)

e E€oikeiwon pe texvikés BehAuatonoinons npotpon®v yia tn BeAtiwon wns akpiBeias ka1 tns afiomoaotias twv
AMOTEAEOUATWV.

e Algpelivnon EQapUOYWV O€ TOpElS 6nws n Avaluon Agdopévwv kar n Emxeipnaiakn Ahygn Ano@acswy.

e EkudBnon epapuoyns a§i6motwy otaticuKmV avaAUoEwy Ka1 EPUNVEINS Twv anoteEAeOUATWY pE th xphon Te-
Xvnths vonpoouvns (zero coding).

Aopn tou Zgpvapiou:
Evotnta 1: Eioaywyn otn Mnxavikn Mpotponawv (1 wpa)

e Iotopikh avadpopn: Anéd ta npwta Bhpata tns Texvnths NonpooUvns ota ouyxpova LLMs.

e Baoikés Evvoies: Prompt, Token, Context Window, Fine-Tuning.

¢ 0 poAos tou Prompt Engineer atnv avaiuon dedopévv Kar tn Agn anopdoswy.

e H oxéon tns Texvnths NonpogUvns pe tn Ltauoukh: Mws ta otauoukd poviéha otnpiouv tn AeItoupyia twv
YAWGOOIK®OV HOVIEAWV.

Evétnta 2: Baoikés Apxés ka1 Zxpatnyikés otn Mnxavikn Mpotponwv (2 wpes)

* Baoikés apxés oxed1aopou NPoTponwy.

*  L1patnyikES NPOTPONWV Y10 ANOTEAECHUATIKA EMKOIVWVIA PE YAWOOIKA HOVIEAQ.
e Xphon NpakuKk®V napadelypdtwy Kal avdAuon anoteAeoUdtwy.

e 0 poAos tns Ztatiotikns otnv alohdynon tns anédoons twv NPOTPONmY.

Evotnta 3: EQappoyés tns Mnxavikns Mpotponwv otnv Avdluon Asbopévwv ( 3 pes)

e Xphon npotponav yia avaluon kai eppnveia dedopévav.

e [paktikh epappoyn pe xpnon yAwooikav poviédwv (ChatGPT, Claude, DeepSeek, Qwen, Gemini, Copilot,
Perplexity k.a.).

e E@appoyés o ouotnpatikh avackénnon, avaluon dedopévwv Kar atpatnyikn AdPns ano@Aacewy.

e Avaluon NEPINTMOEWY OE NPAYPATIKO XPOVO HE NPAKTIKG NApAdeiyHaTa KA1 GUPPETOXN TWV CUHHETEXOVTIWV.
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Le nolous anguBuvetar:

e DOoITNTEs, EPEUVNTES KAl ENAYYEAUATIES Pe EvOIaPEPOV Y1a TNV avAAucn dedopévwy, Tn GTATICTIKA KAl TS Epap-
poyés tns Texvnths Nonpoaouvns.

e Kafnyntés nou emBupolv va yvwpioouv us vées pebodoloyies avdluans dedbopévwy péow Texvntns Nonpo-
ouvns.

e Yteéxn emxeipnoswv nou embupolv va Behtihoouv ts d1adikacies A\yns anopdacewy e th XpAon oUyxpo-
vwv gpyaheiwv Al

Mpoanaitoupevn yvwaon: Aev anaiteital! Apkei n 618eon yia e€gpedvnon véwv npoaoeyyioewv atnv avdluon Se-
Sopévwv péow tns Texvnths Nonpoauvns.

Kéotos Luppetoxns: 35 Eupd (portntés) | 70 Eup (un gortntés). Ztous ouppetéxovies Ba 606¢i [Motonointiké
MapakoAouBnons tou Zepivapiou.

Méyiotos ap1Opos ouppetexoviwv: 30 dropa (Ba tnpnbei og1pd npotepaidTntas).

Eionyntns Zepivapiou

O Anpntpns MNavdapetos eivar Evietalpévos Aibdokwv oto Tphpa Lrauoukns tou Mavemotnpiou Autikns Make-
bovias pe yvwouko avukeipevo tn Lrauoukh Avdluon Aedopévwv. Aibdokel, petagl dAwv, to pdbnpa s Te-
xvnths Nonpoaouvns. Eival ané@oitos tou Tuhpatos Ltaucukns kar Aoaliotkns Emothpns tou Mavemotnpiou
Mepaiws, pe petantuxiakés anoudés otn Biogtatiotikn tns Iatpikhs IXoAns ka1 tou MabnuatikoU TuApatos tou
Mavemotnpiou ABnvav. Ekndvnoe tn S1d6aktopikn tou S1atpiBh otn Biootauotikn oto Xapokdneio Maveniotpio.
Xe petantuxiakéd eninedo 616doker ato ApiototéAsio Mavemotnpio Ogooalovikns kal oto Eupwnaiké Mavenioth-
pio Kunpou. Exel uhonoinael 8 matonoinpéva aepivapia os ouvepyaaoia pe navemothpia énws to Mavemaotapio
ABnvav, 1o Xapokoneio, to EAnviké Avoixtd Mavemothpio kai to Mavemaothpio Auukhns Makedovias. Exer ek-
naidevoel xINAdes Portntés Kal enayyeApaties atnv Emothpn twv Aedopévav, evid 6100€te1 noAueth pneipia ws
Ltauoukos o€ dnpodoious Kai 161wtikous gpopeis. Ta epeuvnuikd tou evbiapépovia eotidlouv otnv Epappoopévn
Texvnth Nonpoaouvn, tn Biootatiotikn kar tn A1Gaktikn tns ZTatiotikns.
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EXQTEPIKH ENMAAHOEYZH MONTEAQN NPOINQZHX KAPAIAITEIAKOY
ENEIXOAIOY XTA AEAOMENA THZ UK BIOBANK

EAeuBepia Mapia ANe§avbpn ka1 Xpnotos © Nakas
Epyaothpio Biopetpias, Tunpa lewnovias @utikAs Mapaywyns & Aypotikou lMepiBdAAovros, Maveniothiuio Osooalias
elefalexandri@uth.gr & cnakas@uth.gr

Ta povtéla npoBAewns kivduvou kapdiayyeiakou eneicodiou (CVD risk prediction models) anotedolv xphoipa gp-
yaAeia atnv KAIVIKA NPAKTIKA, wotdo0, 0 op1gpods tou cupBdvios CVD diapéper eupéws atn BiBAioypaia. Ltéxos
s avaAuons €ival va unoypappioe 1is NPOKANGCEIS TNS XPAONS TUNONOINPEVWV HOVIEAWV KIvOUvou ag 61dpopous
nNANBuopoUs Ka1 tns PetaBANTOTNTAS TOU OPICHOU Twv cUUBAVIWY Katd tnv eppnveia twv NpoBAéyswy KivbUvou
CVD otnv npdé&n. Ztnv napouoa peAétn, ta téooepa nAéov 61adedopéva PoviéNa papudaTnkav avd UAO OTO EKTE-
tapévo ouvolo 6edopévwv tns UK Biobank kar a§ioAoynBnkav ws npos tnv ikavotnta dSiakpiBwons kal a§iomaotias
WV EKUPNOEWV KIVOUVOU, XPNOIHONOIMVIAS Kal Tous T€ooepis opiopous cupBavtos. Mpoékuyav aloonpeiwtes
Srapopés petagu twv H1aPOoPETIKMY OPICPWMVY KA1 CUOTNHATIKEG KaAUTEPES NPOBAEWEIS oS yuvaikes. LUpnePaivoupe
6T n xphon otatukwv Hoviédwv nou dev aflonololv dedopéva oe npaypatkod xpdvo Kar v enidpacn twv Napey-
Bdoswv, €xel nepiopiopévn xpnaoipdinta otnv npdén.

Né€eais Khaida: A&iomotia, AiakpiBwon, EnainBeuon, Ztatiotika MoviéAa ModBAsyns

ANAOOPEZ

Cook, R. ]., & Lawless, ]. F. (2025). Selection processes, transportability, and failure time analysis in life history studies.
Biostatistics 26 (1), kxae039.

Van Calster, B., Steyerberg, E. W., Wynants, L., & Van Smeden, M. (2023). There is no such thing as a validated prediction
model. BMC Medicine, 21(1), 70.

EMNIAOTH METE©OYZ AEITMATOZX KAI AEITMATOAHMNTIKQN ENI®ANEIQN
ITA THN EKTIMHZH TOY $YAANOGEMATOL

Fewpyakns Apioteibns*, AiapavronoUulou Mapia
Tunua Aaooloyias kai @uaikou lepiBdrrovios, AllO
*arisgeorg@for.auth.gr

H ektiunon tou EuAwON dykou tdéoo ot eninedo nAnBuopou (6dcos) 6co kal unoninBuopwv (6acikwv ouotd-
6wv) gival avaykaia yia tnv agipopikn diaxeipion twv 6acikwv oikoouotnpdtwy. H ektipnon dagikwv napa-
pEtpwv otnpiletal o€ KAtdAANAO SelypatoAnnuikéd ox€610 KA1 OTOUS AvVTIoTOIXOUS APEPAANMTOUS EKTIUNTES TOU.
H anoteheopatikdtntd evéds katdAAnlou belypatoAnntikoU oxediou eGaptdtar and tnv tuxaidtnta Anyns tou
beiypartos, tnv évtaon (nooootd) derypatohnyias, 1o péyebos deiypatos, to oxnpa kai 1o péyebos twv deypa-
toAnnuk®v em@avei®v (AE). Me Bdon nponyoUpevn épeuva AapBdvovtal cuvhBws KukAikés AE twv 1000 ty..
Avuikeipevo tns napouaoas épguvas anoteAei n Sigpedivnon tns tautdxpovns enidpaans tou peyéBous twv AE kai
Tou Seiyparos, o€ eninedo NAnBuopoU ka1 unonAnBuaop®y (opddes daoikwV TUNUdtwy), ota oPAAPAtA EKTipnons
tou EuhanoBéuatos. H nepioxn épeuvas apopd duo opeoypadikés povdades tou Mavematnpiakou Adoous Mep-
touliou. MapBnkav pe ouotnpatikn derypatodnyia kukAikés AE twv 1000 ty., dnou Kataypd@nkav 01 OXETIKES
OUVTETAYPEVES Ka1 htav duvath n npocopoiwaon diapopetik®wv peyebwv. Ta anotedéopata deixvouv éu unopouv
va epappootolv pikpdtepes AE yia tnv ektipnon tou §ulanobépatos tou nAnBucopou. Ztous unoninBuapous
pnopouv va eniteuxBouv peiwpéva opdipata, 6tav n augnon tou peyéBous beiypatos ouvodeletal pe Peiwon
Tou peyéBous twv AE, og i61a évtaon derypatoAnyias,
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Né€ears Kheidrd: BeAtiotonoinon peyéBous kukAikns emdveia, uéyeBos Seiyuatos, BéAtiotn SeryuatoAnyia, oua-
bonoinon, oxetiké opdAua

ANAOOPEZ

Kershaw Jr, ]. A., Ducey, M. ]., Beers, T. W., & Husch, B. (2016). Forest Mensuration (5th ed.): John Wiley & Sons.

Fewpydkns, A., Aiapgavionothou, M., & Tpiykas, M. (2021). MéBobos Myns H€1yHATOANMTUKMV EMPAVEIDV Kal EKTipnons §u-
AanoBépatos aus eAnvikés Siaxeipilopeves baoikés ouotddes. 20° Mavelhvio Aacohoyikd Xuvédpio, Tpikaha, ENGSa.

Matns, K. (2004a). Aaoikn Biouetpia II. Asvipopetpia. ©eocalovikn: Mhyacos 2000.

Madtns, K. (2004b). AsiyuaroAnyia @uoikwyv Mépwv. Beaaalovikn: Mhyacos 2000.

MAPATONTIKOI XXEAIAXMOI AYO EMIMEAQN KAI ] - XAPAKTHPIZTIKA

XapdAapnos Euayyehapas
Tunua Zrauiotikns kair Aopaliotikns EmatAuns, Mavemotipio Meipaiws
e-mails: hevangel@unipi.gr

01Deng ka1 Tang (1999) 6p1oav ta ] xapaktnpiotikd twv oxediaopwv dUo emnédwv, ws NocdTNTES Nou Pnopei va xpn-
o1ponoinBouv yia va HEAETNBOUV EKTEVMS 01 1H18TNTES AUTAV TwV OXEO1aOUMV. LTV €pyacia auth napouaialgtal n xph-
0N AUTWV TV NOCOTNTWY TOCO Y10 TNV KATAOKEUN GO0 KA1 y1a TN HEAETN TV 1I610TATWV TWV NAPaAyOHEVWV OXESIAOHWDV.

ANAOOPEZ

Deng, L.Y. and Tang, B. (1999). Generalized resolution and minimum aberration criteria for Plackett-Burman and other non-
regular factorial designs, Statistica Sinica, 9, 1071-1082.

Tang, B. (2001). Theory of J-characteristics for fractional factorial designs and projection justification of minimum G,-aber-
ration, Biometrika, 88, 401-407.

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

MEAETH IAIOTHTQN T'HPANZHZ MIAZ OIKOTENEIAL YYNEXQN MONOAIAITATQN
KATANOMQN ME EOAPMOTEZ :TH ©EQPIA XTOXAZTIKQN AIATAZEQN

Nalapos KaveAAonoulos?, Znupos Aagvns' ka1 Mdapkos Koutpas?
TunRpa XratiotikAs kair Avaloyiotik@v — Xpnuatooikovouikwv MaBnuatikwv, Mavemotipio Aiyaiou, Zduos
2TuAua Zrauotikns kar Aopaliotikis Emotiuns, MavemotAuio Meipaiws, Meipaids.
lkanellopoulos@aegean.gr, sdafnis@aegean.gr & mkoutras@unipi.gr

O1 Koutras and Dafnis (2025) e10nyayav tnv o1koyévela GUVEXQV povodidotatwy Katavopav D (h), kar pehétnoav
1616TNTES YyNPavons Ka1 oupwv tns véas OIKOYEVEIDS. LTNV EPYacia auth, YEVIKEUOUWE KAnola anoteAéopata tns
NPOoavaPEPOUEVNS EPYATias PEAETMVTAS YVwatés kKAdoels yhpavans (BA. Block et al., 1998, Gupta and Lvin, 2005).
Enions, a&ionoimvtas tn oUvdeon petau twv kAdogwv yhpavons kal otoxacukwv diatdgewyv (BA. Shaked and
Shanthikumar, 2007), &ivoupe otoxacotikés 61ata&ers yia ta péhn tns oikoyévelas D (h).

Né€ers Khaidra: Aveatpappévn Babuiba anotuxias, ouvdptnon Glaser, BaBuiba anotuxias, Bapid oupd.

ANAOOPEZ

Block, H., Savits, T., Singh, H. (1998) The Reversed Hazard Rate Function. Probability in the Engineering and Informational
Sciences, 12(1), 69-90.
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Gupta, R.C,, Lvin, S. (2005) Reliability Functions of Generalized Log-Normal Model. Mathematical and Computer Modelling,

42, 939-946.
Koutras, M. V., Dafnis, S. D. (2025) A New Family of Continuous Univariate Distributions. Methodology and Computing in

Applied Probability, 27.
Shaked, M., Shanthikumar, ].G. (2007) Stochastic Orders. Springer, New York.

AIEPEYNHZH AEIONOIHZHX ANANEQIZIMQN MHIQN ENEPTEIAL
AMNO TA KPATH MEAH TOY EYPQMAIKOY NOTOY

Mapaokeun Kangtavonouiou
Tunpa MnxavoAdywv Mnxavikwv, Mavemotiuio Autikis Makebovias
pkapetanopoulou@uowm.gr

Bdaoer tns O6nyias yia tnv npowOnaon tns xpnaons evépyeias and Avavewoipes Mnyés Evépyeias (06nyia 2023/2413,
Eupwnaikns Emtponns), o otéxos tns EE yia s avavemaolpes nnyés evépyeias yia to 2030 éxer avabewpnbei npos
ta ndvw and 32 % og 42,5 % (pe otoxo tnv augnaon tou o€ 45 %). Mpos tn kateuBuvan auth o1 xwpes ts EE npéne
i) va evieivouv s npoondBeiés Tous ka1 va oUPHoPPwOoUV GUNOYIKA HE Tov VEO oTOX0 Tns Eupwnaikns Evwons
y1a 1o 2030 ka1 ii) va au§hoouv 1o pepidio twv Avavemaipwy Mnywv Evépyeias atnv akaBdpiotn teNKA katavaiw-
on evépyeias. H napouca epyaacia éxel ws atdxo tn Siepelivnon Kal GUYKPIUKA avdluon tns enidoons twv Kpatwv
pehwv tou Eupwnaikou Nétou (ENGSa, Italia, Ionavia kar Moptoyahia) oxetikd pe tn xphon twv Avavemaoipwy
Mnywv Evépyeias ka1 tnv napaywyn NAEKTPIKNS EVEPYEIAS and AUTES.

Né€ears Khaidra: Avavewaiues lNnyés Evépyeias, Ltatiotikny Avdluon, Eupwnaikés Notos.

LYNAEZIMOTHTA ANAMEZA :TIX TIMEX EMIMOPEYMATQN
KAI TOYZ AEIKTEX METABAHTOTHTAL TOYZ. EMMEIPIKH AIEPEYNHZH
ITA TO XPYZO KAI TO NMETPEAAIO

NavieAenpwv KapavikdAas?, Mavayiwtns ®oucékns? kar lewpyios ToakAidns?
Tunua Mabnuartikwv, ApiototéAeio Mavemotnuio Osooalovikns,
2Tunpa Oikovopikwv, ApiatotéAeio Mavemotiuio Gsooalovikns
karanikp@math.auth.gr, fousekis@econ.auth.gr & tsaklidi@math.auth.gr

H epyaoia e€etdder tn ouvbeoiudTNTa avApesa otis TIPES TOU XPUOOU Kal TOU METPENAIOU KAl TOUS AVTIOTOIXOUS
beiktes petaBAntétntas GVZ ka1 OVX pe tn xphon tou unodeiypatos Quantile Frequency Connectedness (QFC).
LUPQWVA HE Ta EUNEIPIKG anotedéopata n ouvdeoipdtnta e€aptdral tooo and tnv katdotaon tns ayopds (mar-
ket state) 600 ka1 ané tov xpovikoé opilovta (frequency/time-scale). E1dikétepa, Sigpeuvarar kai deixverar 6u: (a)
Ma to {euyos twv petaBAntwv (uph xpuoou, GVZ) undpxel 10xupn ouvdeaipdtnta pévo ota dkpa tns anoéd Kovou
Katavouns v yia to {euyos (upn netpehaiou, OVX) og OAes Uis kataatdoels tns ayopds. (B) Kar yia ta dUo Zeuyn
petaBAntv n cuvdeaIudTNTa €ival MOAU 10Xuph atnv uPnhh cuxvotnta (<5 pépes) kar aduvapn og OAes TS xaun-
AOtepes ouxvoTnTEs Nou onpaivel du o1 éunopol avudpoulv ypnyopa atnv e10pon véas nAnpo@opnans. (y) Yndapxe
QOUMHETPIa ava@opikd pe tnv nnyn twv diatapdgewy.

Né€ears Khaida: Eundpeupa, Tiun, Agiktns petafAntotntas, uvbeoiuotnta

ANAOOPEZ

Ando, T., Greenwood-Nimmo, M., and Y. Shin (2022). Quantile connectedness: modelling tail behavior in the topology of
financial networks. Management Science, 68:2401-2431.
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Barunik, ]., and T. Krehlik (2018). Measuring the frequency dynamics of financial connectedness and systemic risk. Journal
of Financial Econometrics 16: 271-296.

Chatziantoniou, I., Abakah, E., Gabauer, D., and A. Tiwari (2022). Quantile time-frequency price connectedness between
green bond, green equity, sustainable investments and clean energy markets. Journal of Cleaner Production, https://doi.
0rg/10.1016/j.jclepro.2022.132088

Fousekis, P. (2024). Connectedness between conventional and organic milk prices in the USA. The Journal of Economic
Asymmetries, 30, e00367.

Le, T. H. (2023). Quantile time-frequency connectedness between cryptocurrency volatility and renewable energy volatility
during the COVID-19 pandemic and Ukraine-Russia conflicts. Renewable Energy, 202:613-625.

Stenfors, A., Chatziantoniou, I., and D. Gabauer (2022). Independent policy, dependent outcomes: A game of cross-country
dominoes across European yield curves. Journal of International Financial Markets, Institutions and Money, https://
doi.org/10.1016/j.intfin.2022.101658

MEIPAMATIKH AXIOAOIHXH XOBAPOY MNAIXNIAIOY
ITA TH AIAALKAAIA THE ME©GOAOQOY CPM XTH AIAXEIPIZH EPTQN

Ltépavos Kapés ka1 KAeavbns ZupakoUAns
Tunua Aioiknons Emixeipioewv, Mavemotiuio ©sgoalias
skaffes@uth.gr & sirakoul@uth.gr

H epyaaia peetd tnv enidpaon twv Serious Games atnv eknaideuon gortntwy, 16oo oto pabnoiakd eninedo, dn-
Aabnh tn Bedtiwon twv gortnt®v og peBddous Aroiknons Epywv énws n PERT/CPM, 600 ka1 oto eninedo ouvepya-
oias Tous Kal twv ox€0EWV NoU avantuooovtal péoa o€ pia opdda nou €xel avaidBer tnv eknévnon evos KOvou
project. OpyavaBnke ka1 UAoNoINBNKE €va 01WVOI NEIPAMATIKO YEYOVOS PE TN CUMMETOXN TwV GoItntawy tou NMMZ
Euéhiktwv MeBdbwv Aroiknons tou Tuhpatos Atoiknons Emxeiphagwy tou Mavemaotnpiou Becoalias. To npdBAn-
MO nou avatéBnke oTous POITNTES €ixe tn pop@n emtpanéQiou naixvidiou. H a§loAdynon tou naixvidiou €yive péow
epwtnpatoloyiwv, Bivieookoénnans katd tn d1dpkela tou naixvidiou kai péow npepoloyiwv pdbnons pe tis uebo-
bous a&ioldynaons nou evronidoviai otn BiBMoypagia. Ta anoteAéopata tns avaAuons Tou PEIKTOU NEIpAPATiKoU
oxeblaopou gaivetal va cupBabdifouv pe us Baoikés napadoxés tns BiBAoypagias ka1 otnv EAAnvikn nepintwaon.

Né€ears Khaida: Serious Games, Aiaxeipion éoywv, Critical Path Method

ANAOOPEZ

Mayer, I., Bekebrede, G., Harteveld, C., Warmelink, H., Zhou, Q., Van Ruijven, T., Lo, ]., Kortmann, R., & Wenzler, I. (2014). The
research and evaluation of serious games: Toward a comprehensive methodology. British Journal of Educational Technol-
ogy, 45(3), 502-527. https://doi.org/10.1111/bjet. 12067

Calderdn, A., Ruiz, M. (2015). A systematic literature review on serious games evaluation: An application to software project
management, Computers & Education, 87, 396-422. https://doi.org/10.1016/j.compedu.2015.07.011

MIA ENIZKOMHZH TQN AEIKTQN TIMQN AKINHTQN ZTIZ ENMIXHMEL LTATIZTIKEX

Anpnhtpns Aupngpénoulos
EXnvikn Ztauiotikn Apxny (EAZTAT)
e-mail: d.lymperopoulos@statistics.gr

Lnv anhouotepn ekdoxn tou, évas Geiktns TPy gival évas Adyos TV (h ouvolMikmv danavov) petagu 6Uo xpo-
VIKQV NEPI66wV Ka1 XpNO1PEVE! TNy anotunwon tns eEEMENS evos peyéBous/atias/tipns oe ouykpion pe éva xpo-
viké opdonpo. Me tov 6po «enionpes OTATIOTIKES» AVAPEPOHPAOTTE YeVIKE o€ otatiotikd §aydpeva (npoidva) nou
napdyovtai ka1 draxéovtar ato NAaicio evos ouathpatos eBviKwv h unepeBVIKDV opyaviopwv (n.x. KuBepvnuikmv
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UnNNPEoIWY, ave§dptntwy apxwv) cupgwva pe Baoikés apxés nou diaopalifouv eAdxiota enayyeAdaukda npdtuna
ka1 und ouykekpipévo vopikd niaioio (BA. n.x. Eurostat, Statistics Explained). Ztov andnxo tns Xpnpatooikovo-
pikns kpions tou 2008, to evd1aPEépov yia Ty KATAPTIoN VEwV EMONPWV OTATICUK®V Kal 161aitepa SEIKTOV TIpmV
aKIvVAT®V evioxuBnke onpavukd. e auth tnv epyacia, 6a eoudooupe os ueBodoloyikd BEuata twv HEIKTDOV UMDV
OIKIOUK®V OKIVATWV Nou kataptiovial and eupwnaikés EBvikés Zrauioukés Ynnpeaies (10topikd, Baoikés évvoies
ka1 1&1a1tepotntes), Ba avapepBoupe ouis npotevopeves peBOdoUs katdpuons tous, 6nws auth twv Kuhidpevwv
Xpovikawv WeudopetaBAntwv (RTD: Rolling Time Dummies), ka1 Ba yivel pia oUviopn avapopd otis ENKPAtoUoes
ohuepa tdosls otov eupwnaikd xwpo, BA. n.x. Eurostat (2017) ka1 Hill et al. (2018).

ANAOOPEX

European Commission, Eurostat (2017). Technical manual on Owner-Occupied Housing and House Price Indices.

European Commission, Eurostat, Statistics Explained. https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Be-
ginners:Statistics_4_beginners

HillR.]., Scholz, M., Shimizu, C. & Steurer, M. (2018). An Evaluation of the Methods Used by European Countries to Compute
their Official House Price Indices. Economie et Statistique / Economics and Statistics, 500-501-502, 221-238.

EAEMXOX KAAHZ NMPOXAPMOrIHE INA TH ZYNAPTHZH PYOMOY ENIKINAYNOTHTAL

Maoxains Maupidns! ka1 Anpntpios MndaykaBos!
Tunua Ma6nuatikwv, Mavemotiuio Iwavvivwv
p.mavridis@uoi.gr & d.bagkavos@uoi.gr

H napouoa perétn npoteivel évav véo éAeyxo KAAAS NPOGAPHOYAS y1a T ouvApTNoNn Tou pubpou emkivouvotntas,
Baoiopévo otn puéBodo twv nupnvawv, étav ta dedbopéva undkeiviar o 6e€1d hoyokpioia. H ataucukh cuvdptnon
eAéyxou avantiooetal pe Baon tnv L, PETPIKA, KA1 N aoUUNTwUKA ths katavoph npoodiopiletal yia oUvOetes eval-
Aakuikés unobéaoeis tns pop@ns Pitman. To avantuxBév kevipiké opiakd Bepnpua xpnalyonoigital otov Nnpoadio-
P10UG TS 10XU0S Tou TeaT. EmnAéov, n 10xUs tou eAéyxou emBeBaimvetal ka1 apiBuntikd, yia S1aQopetikd peyEdn
Oeiypatos ka1 mooootd Aoyokpiaias.

Né€ears Khaida: Zuvdptnon puBuou enikivduvortntas, EAsyxol kaAAs npooapuoyns, MéBobdos twv nupnvwy, As€id
Aoyokpioia
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Fan, Y. (1994). Testing the goodness of fit of a parametric density function by kernel method, Econometric Theory 10(2):
316-356. https://EconPapers.repec.org/RePEc:cup:etheor:v:10:y:1994:i:02:p:316-356_00

Hjort, N. L. (1990). Goodness of fit tests in models for life history data based on cumulative hazard rates. The Annals of
Statistics, 18(3):1221-1258. http://www.jstor.org/stable/2242051.

Tanner, M. A. and Wong, W. H. (1983). The estimation of the hazard function from randomly censored data by the kernel
method. The Annals of Statistics, 11(3):989-993. https://doi.org/10.1214/a0s/1176346265.
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MIKPOAOMH MONTEAOY ATOPAZ :TO XPHMATIZTHPIO AGHNQN THN MNMEPIOAO
THZ OIKONOMIKHZ KPIXHZ. ANPOXMENA AMOTEAEZMATA KAI EPMHNEIA TOYZ

ANéEavbpos E. Mnhicovns!
Tunpa Zrauotikns kai AvaAoyiotik@v- Xpnuatooikovopikwv Ma6nuatikwv, Mavermotiuio Aiyaiou
amilionis@aegean.gr

Avukeipevo tns Bewpias pIkpodopns twv KEparaiayopwv ev €ival HOVO n HEAETN TWV XPNUATICTNPIAKWOV TIHOV
ka1 anodocewv twv agloypd@wv, aANd cuvApa Kal n HEAETN TWV PNXAVICHMV 61anpaypdteuons, 10 aviiotoixo
k6aotos, ka1 n enidpacnh tous ouis Tés. H epyacia auth enikevipwvetal otn pikpodoun yupw and to Moviélo
Ayopds oto Xpnpauaothpio ABnvmv katd tnv nepiodo tns o1kovouikhs kpions kal anotelei ouvéxeia nponyou-
HEVWV gpyaoimv. Le avtiiBeon pe tn BiBMoypagia, otoixeiobeteital n pun Unap&n cuotnpatikhs enibpaons tou
S1a0thpatos unoloyiopou twv anoddoewv otis ektiphagls auotnpatikou Kivbuvou (beta). Mepaitépw, o1 ekTIpN-
O€15 GUVIEAEOTMV oUOGTNUATIKOU KIvdUvou ocuoxetifovial Betikd pe tnv kepahaionoinon. Ta napandvw anotehé-
opata, av kar anpéopeva, duvavtal va epunveutolv o€ 1kavonointiké Baduéd pe Bdon tnv XpnpatooiKovopiKn
Bewpia. TéNos, kwdikonolouvial o1 drapopés atn pikpodoun tou Moviéhou Ayopds o€ XpOoVikés neP1OSOUS e
N Xwpis O1KOVOUIKA Kpion.

Né€ers Khaibra: Movtédo Ayopds, Mikpoboun Kepalalayopwv, ZuvieAeatis ouotnuatikou kivéuvou, Xpnuati-
othpio Abnvav.
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Cohen, C., Hawawini, G., Maier, S., Schwartz, R., & Whitcomb, D. (1980). Implications of Microstructure Theory for Empirical
Research on Stock Price Behavior. Journal of Finance XXXV(2): 249-247.

Milionis, A. E. (2010). Unbiased estimates of systematic risk for the Athens Stock Exchange in: Essays for the Greek mone-
tary-financial system. Athens University of Business and Economics, 295- 308.

Milionis, A. E. (2011). A conditional CAPM; implications for systematic risk estimation. The Journal of Risk Finance 12(4):
306-314.

EFKYPOTHTA KAI ENINTQZEIX TON OIKONOMETPIKQN EAEFXQN
IMA THN YNOOELH TQON ANOTEAEZMATIKQN ArOPQN

ANéEavépos Mnhiwvns! ka1 Nikohaos faAavénoulos'?
TuRpa ZrauotikAs kair Avaloyiotikwv — Xpnuatooikovouikav MaBnuatikwv, Maveniotipio Aiyaiou kai
2Tunpa Mabnuatikwv, Mavemotiuio Aiyaiou
amilionis@aegean.gr & ngalan@aegean.gr

Ltnv undpxouaa BiBAloypaia yia tov EAeyxo TnS ANOTEAECUATIKATNTAS TWV AYOPWV XPNOILON0oIoUvTal oAU Guxvd
01 XpnNUauotnpiakés anodOoels, EKPPUTHEVES WS NPWTES H1aPOPES TWV PUAIKWY Aoyapibuwy twv TIp®y, Bewpsi-
ta1 6¢ 6edbopévn n graoIpdTNTA WS NPOS TNV H1AKUKAVON TWV AVTIGTOIXWVY Xpovooelpwy. Me tnv napouca peAétn
NPOKUNTEN 6T N EQappoyhn Tou AoyapiBpIKoU HETAOXNPATIOKOU OTIS XPOVOTEIPES TwV TIMWV Twv afloypdpwy gival
0€ NOAAES MEPINTWAEIS AVENAPKAS y1a tnv ataBgponoinon tns H1aKUMaAvoNs. ZUVEN®S, Y10 AUTES TIS NEPINTWUEIS, O
€\EYX01 AUTOOUOXETIONS, MOU XPNOTHONOI0UVIAT EUPEWS Y1a TOV EAEYXO TNS AMOTEAECUATIKOTNTAS TWV ayop®Y, Oev
givar €ykupol. Ltnv napouaoa peAétn, aglonoimvias tnv npoteivopevn pebodoloyia twv Mnhicovns — Fahavénouhos
(Mpakukd 30° MaveAAviou Zuvédpiou LTATOTKAS), TEKUNPIWMVETAl OT 01 EAEYXO1 AUTOOUOXETIONS OEV PNopouv
va xpnaiponoinBolv éyKupa ws otatioukod €PYAAEIO y1a TOV EAEYXO TNS ANOTEAECHATIKOTNTAS TWV AYOPWV OtV
nAeloyneia twv eEeTalOPEVWV NEPINTWOEWV.

Né€ers Kheibrd: Metaoxnpatiopor xpovooeipwyv, pn otaociudtnta otn Siakupavon, EAeyxol aUTOOUOXETIONS, aro-
teEAeopatikoInTa ayopwv
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Applied Financial Economics, 14, 265-278.

Milionis, A. E., and Galanopoulos, N. G. (2017). Time series with interdependent level and second moment: testing,
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MPOINQZTIKH IKANOTHTA TEXNIKQN YNAAAAKTIKQN KANONQN
XTO XPHMATIZTHPIO A©GHNQN, EAEFXOZ DATA-SNOOPING
KAI AMTOTEAEZMATIKOTHTA KEQAAAIATOPQN

MnMvns E. ANéEavbpos® kar Baphaykas ©. Baoiheios? 2
Tunua Xratiotikns kai Avaloyiotikwv — Xpnuatooikovopikwv Ma6nuatikwy, Maveniothipio Alyaiou
2Ynoupyeio EOvikAs Auuvas
amilionis@aegean.gr & v.varlagkas@aegean.gr

H un6Beon twv anoteAeopatik®V KEQAAAIayop®V ouviotd BepeNcddn apxn tns gUyxpPOovNs XPNUATOOIKOVOMIKAS,
d1apopemvovtas tn Bewpnukn €peuva kar us enevouoels. Zuvnbns tpdnos eAéyxou tns gival n gUykpion tns ano-
boans texvik®V CUVOANAKTIK@V KaVOVwV PE tnv anédoaon ths ayopds Kal S1aKkpdtnons NEPIOUCIAK®Y OTOIXEIwWV.
Qotéoo, ondvia €etdletar av n anddoon Twv TEXVIKWV Kavovwy éxel npaypatkn afia h opeiletar otnv wixn, ¢ai-
vopevo yvwotd ws data-snooping. Linv napouca epyacia epappdloupe Tov Kivntd PECo Kal Tov ekBeTikd otabpi-
opévo Kivntd péoo oto Xpnpauothpio ABnvav, AapBdvovias undyn OAes TS NAPAUETPOUS TWV TEXVIKWV KAVOVWV
ka1 eAéyxoupe tuxov unap&n gaivopévou data-snooping pe pia evalakukh péBodo tuxaiwv ouvalaywv. Ta
anoteAéopata Seixvouv U otnv oUyKeKPIPEVN NEPTOO0 Ka1 o€ KABETTWS TEAEIAS OIKOVOWIas, N NPOYVWOTIKN 1KA-
vOTNTa auPATEPWV TWV KavOvwV €XEl MPaypatikn a&ia kar unepvika tnv ayopd.

Neé€ers Khaida: Texvikoi ZuvaAdaktikoi Kavdves, Texvikn AvdAuon, Data-Snooping, Xpnuatiotripio A§iwov ABnvav,
Anoteleopatikotnta Kepaiaiayopwyv, ApiBuds Zuvaiaywy.
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YTATIZTIKH LYMNEPAZMATOAOTIIA YNO MEPOAHNTIKH AEITMATOAHWIA

Anéotolos Mnataidns?, MoAuxpdvns Oikovopou? kar Fewpyios T{aBeAds®
Tunpa Mabnuatikwv, Mavemotiuio Iwavvivwv
2Tunpa MoAitikwv Mnxavikav, MavemotApio Matpwy
3Tunpa Ztauotikns kar Aopaliotikns EmotAuns, Mavenmothuio Meipaiws
abatsidis@uoi.gr, peconom@upatras.gr tzafor@unipi.gr

H napouoa epyacia eguddel 0tn TOUCUKA CUUNEPATUATOAOYIA y1a TNV AVAPEVOUEVN TIUN P1as ouvdptnons evos
wxaiou d1avuopatos unoé peponnukh derypatohnyia. Apxikd, péow evods npaypatikou cuvohou dedopévawy, ava-
beikvUetal n avaykaidinta Sie§aywyns tns CUYKEKPIPEVNS PEAETNS. £TN GUVEXEID, XPNOIKONOIMVIAS TNV £VV0Id TWV
noAudidotatwy otaBuIopévwV KaTavouwy, NPOoTeivetal, unod YeVIKES Kal PN MEPIOPIOTIKES CUVONKES, évas cuvenns
K01 aOUPNTWTIKA KAVOVIKOs EKTpNTAS, 0 onoios aglonoiital yia tnv Kataokeun acUUNTWTKWVY S1a0tnpdtwy pni-
otoouvns yia tv dyvwaotn npos ektipnon noodwnta. H anédoon tou npoteivopevou ekupnth agioloyeital péow
s Sievépyeias pias perétns Monte Carlo. TéNos, n avdAuon tou npaypatikoU ouvolou dedopévwy nou anotéle-
o€ 10 Kivntpo yia tn Sie€aywyn tns perétns avadeikvuel ta oPENN TNs XPAONS Twv NPOTEIVOHEVWY PEBGdwWV yia To
uné e&étaon npdBAnpa.

Né€ers Khaidra: MepoAnnuikn deyuatoAnyia, Xtabuiouéves katavopés, Ztatiotikn oupnepaouaroloyia
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Batsidis, A., Tzavelas, G., & Economou, P. (2025). Inference under multivariate size-biased sampling. Journal of Applied
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MONTEAOINOIHZH ENOX OMOTENOYZ MAPKOBIANOY XYXTHMATOX
Qr IEQAOEAAXITIKOY MEZOY

‘Avva MnoukouBdAat ka1 lecwpyios ToakAibns?
Tunua Mabnuatikwv, ApiototéAsio Maveniatiuio Osooalovikns kai
2Tunpa Mabnuatikwv, ApiototéAesio lNavenotiuio Oegoalovikns
annampkv@gmail.com & tsaklidi@math.auth.gr

Ltnv napouca spyaacia pehetdrar éva Opoyevés MapkoBiavéd Luotnpa (OMEI) ka1 anodsikvuetal 6t n €E€NIEN twv
npooitwv douwv (attainable structures) unopei va nepiypagei péow tns Bewpias twv 1IEWEOENACUKDY PECWY
Ka1 OUYKEKPIUEVA ToU pnxavikoU poviéhou Maxwell. To OMZ Bswpeital ws guvexés PECO, TOU onoiou n Kivnon
avuotoixei atnv €€EMEN tns dopns tou cuotnpatos. Ynéd tnv napadoxn 6u n petaBoin kdOs npoaiths dopns tou
OMZ kaBopicetar ané tnv aAknAenidpacn tns pe to nepIBAAlov, n cuvolikh e€EMEN tou OME unopei va npooey-
Y10T€i ws Kivnan gvos ouvexous Péoou. X autd to nAaioio, peletwvial o1 e§1owaels tou Kolmogorov, unoAoyi-
{ovtal 01 CUVIOTWOES TOU Tavuoth pubuou napapdp@Wons Kal Tou tavuoth tdans kal eEetddetal n evepyeiakn
€€EMEN Tou ouvexous péoou-OML.

Né€ers Khaida: IwboeAaotikd Méoo, Maxwell, MapkofBiavo Xuotnua, MovieAonoinon
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MAPAAAHAH YNOAOTIZTIKH POH EPTAZIAL (HPC PIPELINE) I'TA THN ENITAXYNZH
THZ EKNAIAEYZHEX MONTEAQN KAI THN NMPOBAEWH XPONOZEIPQN ME APACHE
SPARK, MPI KAI GPU ACCELERATION

MulAns Tewpytos, AAkiBiadns Toipnipns
A1bvés Mavemotnpio EAXdSos Tunua Mnxavikav [Anpo@opikns, YrnoAoyiotwv kai TnAenikovwviwy, Zeppwv
geormyll@ihu.gr & atsimpiris@ihu.gr

Avantuxénke pia ugnins anddoons (HPC) napdAAnin apxitektoviki pipeline yia tnv eknaidéeuon poviédwv npo-
BAewns xpovooeipwv peydins kAipakas, ouvdudlovias Apache Spark, MPI ka1 CUDA-enabled GPUs. H kataveun-
pévn ene€epyaaia peicovel 1o I/0 overhead, evd n avixveuon avwpaNi®@v Kal n avanAnpwon EANEINOVIWVY TV ENt-
taxuvovtal péow Spark Executors ka1 MPI ranks. H eknaidsuon npaypatonoigital napdAinia, agionoicvias GPU
acceleration ka1 Optuna y1a tn BéEAuotn npocappoyn unepnapapétpwy. To Npoteivopevo pipeline emtuyxdver £ws
5.7x emtdxuvon o€ BaBid pdbnon ka1 5.3x o€ ensemble poviéra. EmnAéov, n xpAon NPOEKNAIOEUPEVWV HOVIEAWY
MEIOVET TOV XpOVo NPOBAeyns £ws kal 96x, kabiotwvtas duvatés tus npoBAéYels o€ Npaypatkd xpovo. H npoogy-
yion auth Behuotonoiei tnv ene€epyaaia 6edopévwv Kai emtpénel tnv anodotikn Siaxeipion Kpicipwv unodopwv.

Né€ears Khaida: MapdAAnAn YrnoAoyiotiki) Pony Epyacias (Pipeline), Ynoloyiotikiy YynAns Anédoons (HPC), Kata-
veunuévn Eneepyaoia, Apache Spark, MPI, GPU Emitdxuvon

ANAOOPEZ

Hochreiter, S., & Schmidhuber, J. (1997). Long Short-Term Memory. Neural Computation, 9(8), 1735-1780. https://doi.
org/10.1162/neco0.1997.9.8.1735

Zaharia, M., Chowdhury, M., Franklin, M., Shenker, S., & Stoica, I. (2010). Spark: Cluster Computing with Working Sets. Pro-
ceedings of the 2nd USENIX Conference on Hot Topics in Cloud Computing, 10, 10-10.

Dean, ]., & Ghemawat, S. (2008). MapReduce: Simplified data processing on large clusters. Communications of the ACM,
51(1), 107-113. https://doi.org/10.1145/1327452.1327492

Delmas, V., & Soulaimani, A. (2020). Multi-GPU implementation of a time-explicit finite volume solver for the Shallow-Wa-
ter Equations using CUDA and a CUDA-Aware version of OpenMPL. arXiv preprint arXiv:2010.14416. https://arxiv.org/
abs/2010.14416

EMNEIPIKH AIEPEYNHZH METPQN LYZXETIZHEZ ME TEXNIKEL KAI EPTAAEIA
ANAAYTIKHZ AEAOMENQN

©e66wpos FavOonoulos! ka1 Kupiakn Tokika!
'MIME Epappoopévn Oikovouikh (kateuBuvon AvaAutikis Asbopévawv), Tunpa Oikovopikwv Ematnuawv, Mavemotiuio Osooalias
txanthopoulos@uth.gr & ktsilika@uth.gr

H avdAuon cuoxéuons d1a0étel évav ap10uéd texvikwv Kal HETpwv ouoxéuons, avaloya pe to €i60s twv dedopévwy
nou avagépetal. Mépa anoé tous ouvieheotés cuoxéuions Pearson, Spearman, Kendall's Tau, Hoeffding's D, vées
HETPIKES, ONws n cuoxéuon andotaons (Distance Correlation) ka1 o péyiotos ouvieAeaths nAnpogopias (Maximal
Information Coefficient) éxouv avantuxBei yia tnv avaluon noAUNAOKWV Kal PN YPAPUIKOV oxéogwv. Me tn §1d-
6oon twv eAelBepwv AOyIOHIKMV NPOYPAPHATIOHOU, 01 TEXVIKES ouoxétians éxouv EeNixBei unoloyioukd. H €U-
Anntn napouciaon twv MVAKWY CUCXETIONS PE €1KOVES Ka1 n noAupetaBAnth avdAuon cuoxéuions o€ éva output,
gival and ta NAeoveKTAPATa NOU pas Napéxel n xphon epyaieiwv avaiutkns dedopévwv. Ltnv napolca epyacia
tétoia anoteAéopata napouaidlovial otn yAwooa R. Ztnv nhatgdppa avaiutikns KNIME, 61epeuvavial o1 unoho-
YIOUIKES NPOCEYYIOEIS TNS GUOXETIONS PE ONTIKO NPOYPAPHATIoNO Kal, napouciddetal n napaywyn anoteAeopdtwv
pe evowpdtwon ts R oto KNIME.
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Né€ers KNeibrd: avdAuan ouoxétions, yAwooa unoloyiotikis otatiotikis R, ontikos npoypauuatiouds, KNIME
analytics platform.

ANAOOPEZ

Baak, M., Koopman, R., Snoek, H., Klous, S. (2020). A new correlation coefficient between categorical, ordinal and interval
variables. Computational Statistics and Data Analysis, 152, 107043.

Chan, ].Y.-L., Leow, S.M.H., Bea, K.T., Cheng, W.K., Phoong, S.W., Hong, Z.-W., & Chen, Y.-L. (2022). Mitigating the multicol-
linearity problem and its machine learning approach: A review. Mathematics, 10, 1283.

Gonzélez, I., Déjean, S., Martin, P. G. P, & Baccini, A. (2008). CCA: An R Package to Extend Canonical Correlation Analysis.
Journal of Statistical Software, 23(12), 1-14.

Halkos, G.E., Tsilika, K.D. (2018). Programming Correlation Criteria with Free CAS Software. Computational Economics, 52,
299-311.

Halkos, G., Nomikos, S. & Tsilika, K. (2022). Evidence for novel structures relating CSR reporting and economic welfare — en-
vironmental sustainability: A continent-level analysis. Computational Economics, 59(2), 415-444.

AEITMATOAHWIA ZE tYMMETPIKA AIKTYA: AMEPOAHWIA EKTIMHTPIQN

Manayswpyiou Mupt®, ®apudkns NikoAaos
Tunua Ma6nuatikwv, AMNe
mmpapageor@math.auth.gr , farmakis@math.auth.gr

Ta diktua anotedoUv onpavukd epyaleio tns Ematnpovikns-Epeuvnukns Kovétntas. EQappoyés tous exteivovtar og
peYaho @pAopa NePINTWOoEWY. TNV epyaacia e10dystal éva €i60s SIKTUAKWDY SOUWV PE CUPPETPIKES AKUES wS NANOU-
Op6s-0tOx0s delypatoAnyias. Ltdxeuon: Na éxoupe anod delypatoAnyia auepOAnnTes eKTIUATOIES TNS PEONS TIPS TV
enipaxwv tuxaiwv petaBAntav nou ungioépxovial ato npdBAnpa. Mvetar el0aywyikd napouasiaon twv diktuwy, Ba-
01KV EVVOIV Ka1 1810ThTWV Tous, kabws ka1 avdloyn napouaiacn tns deiypatoAnyias kail twv Baoikwv pefddwv-
TEXVIKAV TNS, yvwotwv otnv naykdopia BiBAioypagia. EEetddetan kai to noies pebodoloyies derypatolnyias divouv
apePOANMTES EKTIUNTPIES TNS PEONS TIPS TV TUXaiwv PetaBANT@V Nou ungigépxovial ata ekdotote NpoBANpata.
T'vawotd ou deiypatohnyia og diktua bev €xel ouxvd T€tola anoteAéopata 600 éxel o GANou €idous NAnBuaopous.
E€etadovtar 2-otadiakés naparhayés anins tuxaias derypatoAnyias. Aivoviar napadeiypata nou dgixvouv tnv 10xU
Ka1 10 EpappdoIpo twv Bewpnukmv upnudtwy. Aivovial napadeiypata diaxeipions ondviwv (uno)nAnBuopv.

ANAOOPEX

Cochran W. (1977). Sampling Techniques, John Wiley & Sons, Inc, New York, London, Sydney, Toronto.
O®appdkns N. (2015). AstypatoAnyia & Epappoyés, ENAnviké Akadnuaikd AnoBethpio, ABnva, ISBN: 978-960-603-093-2.
®apudkns N. (2016) Eioaywyn otn AsiyuatoAnyia, Apoi Kupiakibn A.E.E, ©eocalovikn.

AIEPEYNHZH YNEPMAPAMETPQN £E MONTEAA RESERVOIR COMPUTING

EAévn NManadonoulou? kai Anphtpns Kouylouptdns!
Tunua HAektpoAdywv Mnxavikav kar Mnxavikwv Yrnoloyiotwv, ApiototéAeio Mavemotnuio ©sooalovikns, MavemotnuiounoAn,
54124, 6sooalovikn
epapador@ece.auth.gr & dkugiu@auth.gr

O npoéogata aventuypévos alyop1Buos tou Reservoir Computing éxel anobeixBei 6u eivar pia noANG unooxopevn
Ka1 anoteAecpatikn Npoaéyyion ato nedio tns npdBAeyns xpovoaeipwy. Ynd autod to nAaiaio, n pUuBuion tou peyd-
Aou ap1Bpou unepnapapétpwy nou H1abétel, kabiotatar 161aitepa onpavukn epyacia kaBws pnopei va ennpedoel
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v anédoon tou. H napouca epyacia agioloyei kar cuykpivel opiopéves napadoaiakés pedddous Beauotonoinons
TV unepnapapétpwyv tou Reservoir Computing pe Bio-eunveucpévous peta-eupetikoUs alyopiBuous. Anwiepos
otoxos anoteAei n BeAtiwon tns npoBAeNTIKAS 1KAVOTNTAS TOU HOVIEAOU O€ H10POPETIKG OUTTAUATA NOAUPETABAN-
WV XPOVOOEIPWYV, TO0O VIETEPHIVIOTIKA 600 Kal OTOXAOTIKA.

Né€ers Khei&rd: Mnxavikn pdbnon, MpoéBAsyn xpovooeipwv, Reservoir Computing, MoAupetaBAntés Xpovooeipés,
BeAtiotonoinon unepnapauétpwv, Meta-supetikoi alyopiBuoi
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Chouikhi, N., Fdhila, R., Ammar, B., Rokbani, N., & Alimi, A. M. (2016). Single-and multi-objective particle swarm optimiza-
tion of reservoir structure in echo state network. 2016 International Joint Conference on Neural Networks (IJCNN), Van-
couver, BC, Canada; pp. 440-447.

Valencia, C. H., Vellasco, M. M. B. R., & Figueiredo, K. (2023). Echo State Networks: Novel reservoir selection and hyperpa-
rameter optimization model for time series forecasting. Neurocomputing, 545.

KATANOMH POISSON: ENA ENAAAAKTIKO EITATIZTIKO MONTEAO
ITA THN NMPOBAEWH TQN NOAOZO®AIPIKQN ANOTEAEZMATQN

Eubotia Z16Mou, Nikos Zukiavakns & MiAudadns Xalikids
Tunua Aoyiotiknis kar Xpnuatooikovopikns, lMavenotiuio Autikns Attikis
esiolou@yahoo.gr, niksyk@uniwa.gr mchalik@uniwa.gr

H katavopn Poisson unopei va xpnoiponoinBei yia tnv eKTipnon twv anoteAeOUATWY Twv NOS00PAIPIKWV ayDVWY
XPNOTUOMNOIWVTaS, yia Napdpetpo A tns Poisson, tov apiBuo6 twv teppdtwv and nponyoUHEVOUS aYWVES. LTNV na-
pouaa epyacia napoucidletar pia véa péBodos yia tnv npOBAeYn twV anoteEAECPATWY O NOSO0PAIPIKOUS AYWVES:
Y10 TNV EKTipNon s napapétpou A xpnoiponolouvial 6x1 pévo ta téppata, alld kal to NANBos twv TENIKWV Npo-
onaBe1mv tns kKGBe opddas yia va NETUxel éppa. ZUPPWVA PE Ta EUPAATA TNS EPYAOIaAS, TO VEO HOVIEAO NpoBAEnE
KaAUtepa ta akp1Bh anoteAéopata Twv aymvwy ae H1apopes NEPINTWUEIS.

Né€ers Khaidra: Movréla lMpdBAeyns, Katavoun Poisson
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Chalikias, M. S. (2009). The binomial distribution in shooting. Teaching Statistics, 31(3), 87-89.

Tijms, H. (2015). Teaching note—was the champions league draw rigged? Teaching Statistics, 37(3), 104-105.

Williams, I. . & Williams, K. K. (2016). Understanding summary statistics and graphical techniques to compare Michael Jordan
versus LeBron James. Teaching Statistics, 38(3), 108-111.

Karlis, D. & Ntzoufras, I. (2003). Analysis of sports data by using bivariate Poisson models. Journal of the Royal Statistical
Society: Series D (The Statistician), 52(3), 381-393.

Keller, J. B. (1994). A characterization of the Poisson distribution and the probability of winning a game. The American
Statistician, 48(4), 294-298.

Chu, S. (2003). Using soccer goals to motivate the Poisson process. INFORMS Transactions on Education, 3(2), 64-70.

Lago-Ballesteros, J. & Lago-Pefas, C. (2010). Performance in team sports: Identifying the keys to success in soccer. Journal
of Human Kinetics, 25(1), 85-91.
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YTOXAZLTIKH BEATIZTOMNOIHXH AYNAMIKHZ TIMOAOIHZHL LE XYL THMATA
KPATHZEQN

Aikatepivn Zkapvid?l, MoAuxpdvns Oikovopou? kai Zwthpns Mnepaipns?
Tunua MoAtikewv Mnxavikav, Mavemotnpio Matpwv kai
2Tunpa Opydvwons kai Aioiknons Enixeipnoewv, lNaveniothuio Meipaiws
up1069951@upatras.gr, peconom@upatras.gr & sbersim@unipi.gr

Yta duvapikd nepiBaiovia kpathogwv, énou n ¢htnon petaBAMetal 610pKWS Ka1 01 TIUES TOU AVIAywVIoHOU
ennpedlouv oe peydho Babud us ano@doels twv NEAat®V, n elpeon BéAtiotns duvapikns TIHoAGYNons anoteAei
onpavuko {htnpa. Ln CUYKEKPIYEVN €pyacia, avantUooetal €vas Pnxaviopds TPoAdynons, UE GTOXO TO HEYIOTO
buvato képdos, AauBdavovtas unéyn tn H1aBso1pdTNTA, TNV EKTIPMPEVN {NTnon, TS TAoels Tns ayopds K.a.. H pé-
B060s otnpiletar o€ éva pn opoyevés Poisson poviého, 6nou n htnon ekuiudtal péow evos Poisson levikeupévou
IpappikoU Moviéhou xpnoiponolwvas 10topikd dedopéva. Ltn cuvéxela, évas alyopiBpos Suvauikou npoypau-
HOTUGUOU NPOCAPHOLE! KAONUEPTVA TIS TIMES EYIOTOMOIWVTAS TA GUVONIKG €006a.

Né€ears Khaida: evikeupévo MNpappiko poviédo, Poisson, AAyopiBuos Auvapikou lNpoypapuuatiopou

ANAAYZH ZYITAAQN KAI MNOIOTIKH LYTKPITIKH ANAAYZH (QCA):
MAEONEKTHMATA KAI MEIONEKTHMATA

EModBet Ztepyiou! ka1 KAedvOns ZupakoUAns!
Tunua Aioiknons Emixeipnoswv, Maveniothiuio ©ecoalias
Email elistergiou@uth.gr & sirakoul@uth.gr

Ma tn digpelvnon evos aruwdms NoAUnAokou paivopévou, tou Projectification, xpnoigonoinbnkav tégo n Ava-
Auon katd Luotddes, 6ao n fsSQCA oto id10 deiypa opyaviopwv kar emixelphoswy. Etol, atnv napouca épeuva emi-
X€1POUUE apxika va avallooupe th oUykpion twv 6Uo npooeyyioswv (Cluster Analysis ka1 fsQCA) npokeipévou
va avixveuooupe noia and us 6U0 napouaiddel cuyKPITIKA MAEOVEKTAUATA, KA1 No1a €ival autd, TOUAAXIoTOoV yid To
¢htnpa tns aglohdynaons tou emnédou Projectification otnv ENnvikh nepintwon. H epyacia emixeipei va cuvoyioe
a@evos Ta NAEOVEKTAPATA, KA1 APETEPOU TOUS NEPIOPITOUS Ttwv SU0 npoaoeyyioswv. TENOS, EMXEIPET va IXVNAATNOE
us Sra@opés peta&u twv 6Uo pebddwv o oxéon pe TS EMOTNPOAOYIKES BAOEIS Kal TIS EUKAIPIES MOU NPOCPEPOUV.

Né€ears Khaidaa: IMorotikn Zuykpitikn) AvdAuon, AvdAuon katd Zuotdébes, Projectification

ANAOOPEX

Meuer, ]., & Rupietta, C. (2017). A review of integrated QCA and statistical analyses. Quality & Quantity, 51, 2063-2083.
Rihoux, B., & Ragin, C. (2009). Configurational Comparative Methods. Qualitative Comparative Analysis (CSQCA) and Relat-
ed Techniques. Thousand Oaks: Sage.
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FTPAMMIKEL KAI MH-TPAMMIKEZ AITIAKEL IXEXEIX *E MOAYMETABAHTEX
XPONOZEIPEZ: MEAETH NEPINTQXHE THZ IXEXHX METARY EIAHZEQN KAI
XPHMATOOIKONOMIKQN AEIKTQN

ANé€avbpos Tpdaias, Anuntpns Kouyloupt{ns
Tunpa HAektpoAdywv Mnxavikwv kai Mnxavikwv Ynoloyiotwv, ApiatotéAeio Mavemotiuio ©sooalovikns, 54124, Osooalovikn
alextras@ece.auth.gr

H avaluon xpovooeipwv anotelei Baoikd epyaleio yia tn peAétn twv SUVAHIKWOV cuotnpdtwy, EMTPENOVIAS TNV
Katavenan tns unokeipevns dopns kabws kai twv aAnAembpdoswy peta&l twv petaBAntv nou nepiypdeouy 1o
oUotnpa. Zto nAaiolo auto, n digpelivnon a1TIAKWV PNXAVIOUWY 0 MOAUMETABANTES Xpovoaoeipés anoktd 161aite-
pn onpaoia, kaBws cupBAalel atov eviomopd oxéoswv aitias-anoteAéopatos ka1 otn Siatinwon éykupwv npo-
BAéwewv yia tn oupnepiIpopd Tou cuothpatos. H napoluca epyacia ENIKEVIPMVETAT OTNV KATAVONGN TWV A1TIAKWOV
ox€0ewV PETAEU E16NTEWY KOl XPNPATOOIKOVOUIKWY HEIKTV, e KUp1a perétn nepintwaons tov deiktn VIX, o onoios
anotunwvel tn YetaBAntédTNTa twv ayopwv. LToxos €ival n poviehonoinan tns enidpacns twv e1dnoswv otn dia-
KUpaveon tou VIX, a&ionoicwvias 1600 ypapuikd 600 Ka1l pn-ypappikd pétpa arudtntas. MapdAnia e€etddetan n
Xphon Twv VEUPWVIKDV S1KTUwv 1600 Katd to otddio tns npoenstepyaaias twv dedopévwv 600 Kai Katd to TeNKO
otd610 tns NPOBAeYns twv HEANOVTUKGDV TPV Tou deiktn.

EAErXOI MOAYAIAXTATHE KANONIKOTHTAL ME 2-BHMATIKA MONOTONA
EAAINH AEAOMENA

A@ppobditn Todton?, Andotolos Mnataidns! kai MoAuxpdévns O1kovopou?
Tuhua Mabnuatikwv, Mavemotiuio Iwavvivwy kai
2Tunpa MoArtikawv Mnxavikayv, MavemotApio lNdtpas
a.tsatsi@uoi.gr, abatsidis@uoi.gr& peconom@upatras.gr

Ta 2-Bnpatikd povétova eMNinh dedopéva anotelouv évav €161k6 tuno eNinwv dedopévwy, o onoios ouvavid-
a1 ouxva otnv NPAgn Kar eMPENEl TNV EUPECN O€ KAEIOTN avAAUTIKA HOPPN TwV EKTIPUNTMV pPéyiotns mbavo-
Qdaveias Twv Napapérpwy tns NoAudIGoTatns Kavovikhs Katavouns. Lus epyacies twv Yamada et al. (2015) ka1
Kurita and Seo (2022) éxouv npotaBei auvolikd téooepis d1adikaaoies yia tov éAeyxo tns noAudidotatns Kavovi-
kotntas pe 2-Bnpatikd povotova eANnn dedopéva. Lnv napoUoa epyaadia, To evO1aPEPOV ENKEVIPWVETAT OTN
OUYKPITIKA PEAETN, Y1a MPWTIN QOPd, TN anddoons twv 1e0odpwy autwv eAEyxwv 1o ws npos tn diathpnon
tou emnédou onpavukdntas 600 Kal ws Npos tnv 10xU. H alykpion auth emtuyxdvetal péow pias eKtevous pe-
Aétns npooopoiwans, atnv onoia cupnepiAapBavovtal kar éAeyxor nou epappolovial ota nAnpn dedopéva nou
npokuntouv cuvdualovias 12 yvwotés uebodous xeipiopoU eAinmv dedopévwv kail 6 eEhéyxous noAudidotatns
kavovikotntas yia nhnpn dedopéva.

Né€ears Khaidra: Movorova EAinn Agbopiéva, MoAubdidotatn kavovikotnta, MéBobor xeipiouou ANV tiuwv
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Kurita, E. and Seo, T. (2022). Multivariate normality test based on kurtosis with two-step monotone missing data, Journal
of Multivariate Analysis, 188, 104-824.

Tsatsi, A., Batsidis, A. and Economou, P. (2024). Multivariate normality tests with two-step monotone missing data: a critical
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data, Test, 24, 532-557.
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ME©OAOI ONTIKOMNOIHIHE KYPION AEIKTQN AMOAOZXHE (KPIS)
LTHN KAANASGOZOAIPIXH

Anpntpios Toagpns?, Fempyios Auloyidpns!
Tunua Xrauotikns, MNavemotipio Autikis Makebovias
E-mail: dtsafis@yahoo.com; g.avlogiaris@uowm.gr

H angikévion debopévwv givan pia S1adikacia ypagikhs anotdnwons dedopévwv e T XpNon ONTIKWV pyalei-
wv énws ypaphuata, Sraypdupata kar xdptes. H ontuikh npooéyyion twv dedopévwv €xel ws otdxo th petddoon
nAnpo@opiwv pe tpono akpiBn, avukelpevikd, nhhpn kar ocagn. H epyacia tou Anscombe (1973) avébei€e tn
onpacia tns onukonoinons twv dedopévwv otnv avdluon ka1 eppnveia tous. Ikonos tns napouaas epyacias
givar va katadeier tnv agia tns ypagikns aneikévions dedopévwy Ka1 va napoucidos! Npaktikeés yia th Snpioup-
yia poviépvwv Kal anoteAeopatiky ypapnudtwy. H ontikonoinon twv Kupiwv deiktv andédoons (KPI's) atov
topéa tns kKadaBoopaipions anotelel 10 EPAPHUOCHEVO PEPOS TNS CUYKEKPIPEVNS pyaaias. H napakoAouBnaon,
avdluon kai ypa@ikh aneikovion NPonyuévwy YETPIKWVY otnv kahaBoodaipion, 6nws n eMOEUIKN Kal APUVTKA
anoteAeopatkdInta pias opddas, o1 orpatnyikés okopapiopatos kar ANo1 onpavtikoi Seiktes, anoteAolv onpa-
VUKG epyaleia AMMYns ano@Acewy yia Tous NPONovntés Kail tous naiktes. Ta dedopéva nou xpnaoiponoinBnkav
npoépxovtal and tnv eupwAiyka avépwv yia tnv nepiodo 2023-2024. H kataokeuh twv ypa@npudtwy npayuato-
noinBnke pe tn xphon tns R ka1 tns Python.
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APAIH MONTEAOIMOIHZH XPONOZEIPQON YWHAHZ AIAXTAIHL
(SPARSE MODELLING OF HIGH-DIMENSIONAL TIME SERIES)

AkUAas Owuiddns
Tunpa HAektpoAdywv Mnxavikawv kar Mnxavikwv H/Y, ApiototéAsio Mavenoatiuio Osooalovikns
fotiakyl@ece.auth.gr

O aAyo6p18p0os SMOTS atoxeUel otn poviehonoinon NOAUNAOK®WY SUVAMIK®MY GUGTNUATWY NOU Napatnpouvial HEow
NoAUMETABANTWOV Xpovooeipav KaBws ka1 otnv avantugn ppunveloipwy Kal apaiv HOVIEAwY NaAivépdunaons nou
BeAuicovouv agevos tnv katavonaon tns SUVAMIKAS TwWV CUCTNPATWY Ka1 apetépou entpénouv BpaxunpdBbeapes ka
pakponpdBeopes npoBAéyels. Baoidetal otn Bnpatukh eNAOYA TwV MO ONPAVTIK®OV METABANTOV yia tnv andkpion
ané pia BiBMoBAkn petaoxnpatiopévav petaBAntav péow (Uepikns) auoxéuons Pearson. H akpiBns ektipnon twv
arakv oxéoswv 0dnyei oe BeAtiwpéves npoBAéyers, €161kd og pakponpdBeopo opilovia. O SMoTS biakpivetan
Y10 TNV EPUNVEUCTUOTNTA KA1 TNV UNOAOYIGTIKA TaXUTNTA TOU, NPOCPENPOVTAS YIa KAIVOTOUO NPOaéyyion atnv avd-
Auon Suvapik®V cuoTNPATwY OE TOMEls dNws N VEUPOPUOIOAOYia KA1 O1 XPNHATOOIKOVOUIKES ayOpEs.

Né€ears Khaidra: Xpovooeipés, Epunveuoiuotnta, Apain Movtelonoinon

ANAOOPEX

Kugiumtzis, D. (2013). Direct coupling information measure from non-uniform embedding. Physical Review E 87 (6-1).
Brunton, S. et al. (2016). Discovering governing equations from data by sparse identification of nonlinear dynamical systems.
Proceedings of the National Academy of Sciences, 113(15), 3932-3937.



30 370 MaveAhvio & 3o A1eBvés Tuvédpio Ztatioukns - Topos MepiAnyewv

IXEATAZIMOI ENANAAAMBANOMENQN METPHZEQN: H YITAPEH OMAAAX
EAErXOY/ATQIHE EAEFXOY (CONTROL TREATMENT) ZE MONTEAO AYO ATQron

MiAudaéns Xahikids
Tunua Aoyiotikis ka1 Xpnuatooikovopikns, lMaveniotiuio Autikns Attikis
mchalik@uniwa.gr

E€etalovtan Ixebiaopoi EnavarapBavopevwv Metphoswv (ZEM) pe t=3 aywyés, n neipapatkés povades kar m ne-
p1660ous (RMD(t=2, n, m)) étav pia anéd us 3 aywyés gival aywyn eréyxou (control treatment). Napouociddetar n
péBodos unoloyiopou tou nivaka auvdiakupavons npolindBeon yia tnv elpecn BEATIOTWY oxediaopwy ws NPos
O\d Ta KPITAPIA Y1a TNy ektipnon twv direct, kai residual effect. To poviélo gival autd napopoio pe autd nou na-
pouaiacav o1 Hedayat and Afsarinejad yia tnv nepintwon twv 6U0 aywywv Kai 0 pdnos unoAoyiopoUs €xel xpn-
o1ponoinBei ous dUo aywyés anoé tous Kunert, Laska and Meisner, Kouvid ka1 XaAikid.

Né€ears Khaidra: Zxediaopoi EnavalauBavouevwv petpnoswy, aywyn eAéyxou, BéAtiotor oxebiaopioi

ANAOOPEX
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O ENHMEPQMENOZ KAI KPITIKA tKEMTOMENOZX NOAITHX

©e66wpos Xat{nnaviehns
Tpnpa Mohukwv Emotnpav AN kar IxoAn Kovwvik®dv Emotnumv EAMN
chadji@polsci.auh.gr .gr

Mapouaidlovtal ka1 avaiUovtal pe ouvOetes pebodous ta dedopéva and tnv S1daktikn napéubaon oe Aukeia tns
©eaoahovikns.

Zkonds tou Aukeiou gival va SiapopPaoel évav eAeUBepo, unslBuvo kar evepyd nohitn, o onoios Ba oéBetar tous
noMitelakous BeapoUs, Ba ayand kar Oa aywvietal yia tn dnpokpatia kal tnv noliteia. Evav noAitn pe noMukn
ouveidnan ka1 KPItIKh OKEWN, WOTE VO GUUMETEXET EVEPYE OTO TOMIKO, €BVIKG, EupWNAiké Ka1 NaykAOHI0 KOVwvI-
K6, o1kovopikd ka1 moNuko yiyveaBai. Idiaitepa dtav avupetwni{oups Gaivopeva atopikhs CUPNEPIPOPAs Nou
Qtavouv oe kataotdoeis Bias ka1 napevéxAnons, n Aeitoupyia culoyIk®v Beopmv pnopei va anoteléoel tnv and-
vinon yia va S1apoppwOei 0 KPITIKA OKENTOUEVOS, evepyds NOAITNS Nou Asrtoupyei GUANOYIKA Kal OX1 autds nou
Aertoupyei pe KEVIpo Tov eauto tou!

H npooéyyion odnyei atnv S1apdppwon S1d6aktikou nAaiciou cuvepyaaoias kal opydvwons Kovmv napepuBat-
KV 6pdoewv EKNAISGEVTIKWOV H10POPETIKWV E161KOTATWV.
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TWO FORMULATIONS FOR THE CONSTRUCTION OF MULTIVARIATE FAMILIES
OF DISTRIBUTIONS

Adelchi Azzalini
University of Padua, Italy
azzalini@stat.unipd.it

In all areas of statistical work, the available datasets tend to become progressively larger in size, providing a
more detailed information about the phenomenon of interest. This situation motivates the development of more
flexible parametric families of probability distributions, capable of adapting more closely to the available data.
We shall discuss two broad formulations arising in this context.

One approach for building families of distributions is the one connected to the skew-normal distribution,
whose root logic can be extended and applied more generally for modulating an initial condition of symmetry.
A relevant aspect is that the underlying mathematical mechanism can be associated to a subject-matter
interpretation, and sometimes more than one such interpretation is possible. Another interesting feature is that
the symmetry-modulation mechanism can produce diverse effects, not only asymmetry, despite the commonly
appearing prefix ‘skew’. An overview of this formulation is provided by Azzalini (2022).

Many well-known families of distributions can be obtained by applying a suitable mixing mechanism to the
parameters of a multivariate normal distribution. Arellano-Valle & Azzalini (2021) have shown that many such
families can be embedded into a single comprehensive class. Besides highlighting the underlying connection of
apparently disparate families, the formulation allows a unified treatment of various formal properties, and it
avoids to derive them afresh for newly developed families within the class.

Keywords: families of multivariate distributions, continuous mixtures of normal variables, perturbation of
symmetry, skew-symmetric distributions
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BAYESIAN T-TESTS IN STATA

Kalliopi K. Exarchou-Kouveli'?, Panagiota I. Kontou?, Pantelis G. Bagos'*
IDepartment of Computer Science and Biomedical Informatics, University of Thessaly, Lamia, 35131, Greece, 2 Department of
Mathematics, University of Thessaly, Lamia, 35131, Greece
*Correspondence to: pbagos@compgen.org

The frequentist two-sample t-test has limitations in bioinformatics due to low power with small replicates and
its inability to quantify evidence for the null hypothesis. We introduce bttest—a STATA command offering a
Bayesian alternative that computes Bayes factors (BFs) using six methods: Lonnstedt and Speed (LS), Lonnstedt
and Speed generalized form (LSGEN), Gonen et al. (GN), Gonen et al generalized form (GNGEN), Wang and Liu
(WN), and Rouder et al. (RD), based solely on the t-statistic. bttest accepts raw measurements or descriptive
statistics and provides posterior probabilities for the null hypothesis alongside traditional t-test results. Users
can specify parameters and adjust priors (e.g., the proportion of non-null genes), while BF interpretation follows
standard thresholds (e.g., BF >1 supports the null). This tool addresses frequentist limitations, offering robust,
flexible inference for small-sample genomics studies.

Keywords: Bayesian t-test, Bayes factor (BF), Differential expression analysis, STATA command bttest
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ON A NEW FAMILY OF R-MODIFIED RELIABILITY SYSTEMS

Narayanaswamy Balakrishnan?, Spiros D. Dafnis? and Frosso S. Makri3
!McMaster University & 2University of the Aegean & 3University of Patras
bala@mcmaster.ca, sdafnis@aegean.gr, makri@math.upatras.gr

In this work, we focus on stochastic modeling for sustainable systems and introduce the family of r-modified
reliability systems. This new family generalizes classical reliability systems studied in the literature by considering
the components in the system to exhibit a kind of dependence that relaxes the component operating requirements
and provides energy and resource efficiency. From a theoretical viewpoint, such a dependence is modeled with
the use of a modified binary sequence. We then derive the reliability of such systems under different assumptions
on the component reliabilities by using a variety of approaches including Markov chains, combinatorial methods
and simple probabilistic arguments. We finally give some examples of real-life systems wherein the developed
models and results are applicable and present the corresponding numerical results.

Keywords: Series system, Parallel system, k-out-of-n: F system, Consecutive-k-out-of-n: F system, Monotone
system, Sustainability.

GOODNESS-OF-FIT TESTS BASED ON TSALLIS AND KANIADAKIS ENTROPIES

Vlad Stefan BARBU
Laboratory of Mathematics Raphael Salem, University of Rouen — Normandy, France
and Centre for Demographic Research "Vladimir Trebici", "Costin C. Kiritescu" National Institute of Economic Research of
Romanian Academy, Romania
barbu@univ-rouen.fr

This is a joint work with

Alex Karagrigoriou (Department of Statistics and Insurance Science, University of Piraeus, Greece; alex.
karagrigoriou@unipi.gr )

Preda (University of Bucharest & "Gheorghe Mihoc-Caius Iacob Institute of Mathematical Statistics and Applied
Mathematics & "Costin C. Kiritescu" National Institute of Economic Research, Romania; vasilepreda0@gmail.com )

This presentation is concerned with statistical methodology based on divergence measures. More precisely,
we focus on Goodness-of-fit (gof) tests based on some important measures of entropy. Goodness-of-fit tests
measure the degree of agreement between the distribution of an observed random sample and a theoretical
statistical distribution. Over the years, numerous nonparametric gof methods including the chi-squared test
and various empirical distribution function tests have been developed. At the same time, measures of entropy
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and divergence are quite popular in goodness of fit tests.To be more specific, on this work we propose tests
of fit based on Tsallis and Kaniadakis entropies. After a short review on entropies, we present the Tsallis and
Kaniadakis entropies. Then we provide the test statistics based on new information measures together with the
asymptotic distribution under the null hypothesis. Finally, we perform a simulation study in order to explore the
capabilities of the proposed test statistics.

Keywords: Divergence measures, entropy, hypotheses testing
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A UNIFIED MODEL FOR SAMPLING SCHEMES FROM EXPONENTIAL DISTRIBUTIONS
WITH A COMMON LOCATION PARAMETER

Panayiotis Bobotas
Department of Mathematics, University of Patras
pbobotas@upatras.gr

In this work we present a model that encompasses as special cases some important sampling schemes from
exponential distributions with a common location parameter, namely, (i) i.i.d. sampling, (ii) type-II censoring,
(iii) progressive type-II censoring (Balakrishnan and Aggarwala, 2000) and adaptive progressive type-II censoring
(Cramer and Iliopoulos, 2009), and (iv) record values (Ahsanullah, 1995; Arnold et al., 1998).
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NETWORK-INFORMED BAYESIAN ANOMALY DETECTION
BY USING GAUSSIAN PROCESSES

Konstantinos Bourazas!, Angelos Alexopoulos?, Konstantinos Kalogeropoulos?, Petros Dellaportas®*
Department of Economics, Athens University of Economics and Business,
2Department of Statistics, London School of Economics and Political Science,
3Department of Statistical Science University College London
“Department of Statistics, Athens University of Economics and Business
kbouraza@aueb.gr, angelos@aueb.gr, kalogeropoulos@lse.ac.uk, petros@aueb.gr

Anomaly detection identifies cases deviating from common patterns in data streams and is crucial in fields like
biology and finance. It can be framed as a binary classification problem distinguishing anomalies from non-
anomalies. In financial fraud detection, information often comes from two sources: covariates characterizing
a case and its network connections. We develop a binary Gaussian process classification model that integrates
both sources. Following a Bayesian approach, we estimate parameters and latent states while quantifying
uncertainty. The covariance matrix of the latent states' prior is derived using kernel functions that capture
covariate relationships and network structure. Furthermore, we incorporate soft labeling to handle classification
uncertainty. A bespoke Markov chain Monte Carlo algorithm efficiently obtains posterior samples. We assess
performance via simulations and demonstrate practical applicability with real data.

Keywords: Anomaly Detection, Bayesian Statistics, Gaussian Process, Networks

COMPETITIVE K-NEAREST NEIGHBORS ALGORITH FOR ELECTRIC VEHICLES
ENERGY DEMAND FORECASTING

Alexandra Bousia!
Department of Business Administration, University of Thessaly
albousia@uth.gr

The emerging adoption of Electric Vehicles (EVs) presents significant challenges in the energy demand market.
Accurate energy demand forecasting is crucial for optimizing infrastructure and enhancing grid operation and
stability. Traditional methods often overlook the competitive behavior of EV owners and Charging Stations (CSs)
stakeholders. In this paper, we propose a competitive K-Nearest Neighbors (k-NN) algorithm incorporating the
influence of pricing policies and congestion and game-theoretic considerations are employed to enhance the energy
demand forecasting. The Nash Equilibrium is reached by using an iterative strategic decision-making optimization
formulation. The performance evaluation shows that our approach improves forecasting accuracy and the equilibrium
analysis shows how competition among EVs owners and CSs stakeholders affects the energy demand.

Keywords: Electric Vehicles Energy Demand Forecasting, K-Nearest Neighbors Algorithm, Machine Learning,
Game Theory, Nash Equilibrium.
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ON A GENERALIZED GERBER-SHIU FUNCTION ASSUMING DEPENDENT CLAIM
SIZES AND INTER-CLAIM TIMES

Boutsikas Michael V. ! and Economides David-Jacob?
Department of Statistics and Insurance science, University of Piraeus
Department of Statistics and Insurance science, University of Piraeus

mbouts@unipi.gr & davoik@unipi.gr

The aim of this work is to propose a generalization of the Gerber-Shiu function that incorporates the number
of claims until ruin in the case of dependence between the claim sizes and the inter-claim times. Using an
appropriate change of measure technique, we present a general connection between already studied Gerber-
Shiu functions and the proposed generalized. We also offer a result connecting a special form of the Gerber-Shiu
function with only the distribution of the deficit at ruin under the new measure. We further employ our general
results to investigate a case of bivariate distributions where we were able to extract closed form formulae for
the quantities of interest. More specifically, we employ a Downton-Moran bivariate exponential distribution to
describe the dependence structure of our model and we offer explicit formulae for some cases of the Gerber-Shiu
functions that include the number of claims until ruin. In addition, we derive a closed formula for the defective
discounted joint density of the number of claims until ruin, the deficit at ruin, and the time until ruin

Keywords: Gerber-Shiu function, number of claims until ruin, deficit at ruin, Downton-Moran distribution.
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FROM SURVIVAL BELIEFS TO LIFE INSURANCE PREMIUMS:
A PARAMETRIC APPROACH

Apostolos Bozikas, Apostolos Papachristos
University of Piraeus
bozikas@unipi.gr, apapachristos@unipi.gr

Recent research highlights the importance of considering subjective survival beliefs in mortality studies. In the
same spirit, this work aims to evaluate the applicability of subjective survival probabilities in insurance pricing.
More specifically, the proposed methodology focuses on the construction of subjective survival tables for pricing
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life insurance premiums based on various parametric modelling approaches. Our results indicate that subjective
survival probabilities contain information useful for predicting actual mortality and pricing life insurance products
for the U.S. population.

Keywords: Subjective Survival Probabilities, Parametric Survival Models, Health and Retirement Study.
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ON THE ESTIMATION OF COMPLEX STATISTICS COMBINING DIFFERENT SURVEYS

Vasilis Chasiotis! ka1 Dimitris Karlis®
Department of Statistics, Athens University of Economics and Business
chasiotisv@aueb.gr & karlis@aueb.gr

The importance of exploring a potential integration among surveys has been acknowledged in order to enhance
effectiveness and minimize expenses. We employ the alignment method to combine information from two
surveys for estimating complex statistics. Deriving alignment weights for complex statistics is challenging due
to their non-linear nature. To overcome this, we propose to align the linearized variable associated with the
considered complex statistic. Linearized variables have been used for variance estimates, allowing us to estimate
the variance of the combined estimate of the complex statistics. Based on the current literature for the estimation
of the variance of a complex statistic estimate, when alignment weights are used, the linearized variable is
replaced by the residuals from the regression of the linearized variable on the auxiliary variables used in the
alignment. To improve computational efficiency, we propose estimating the variance of a complex statistic
based on a new linearized variable derived from the alignment weights. Simulations indicate that this approach
effectively reduces the variance of the combined estimate of complex statistics. Additionally, in some cases, using
alignment weights derived from the linearized variable associated with one complex statistic can further reduce
the variance of the combined estimate of another complex statistic.

Keywords: Official statistics; Variance reduction; Alignment weights; Multiple surveys; Pooling information.
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ASSESSMENT OF GENDER INEQUALITY IN EU COUNTRIES USING THE GENDER
FINANCIAL EQUALITY INDEX

Dawid Dawidowicz' and Giordano Simone Piorico?
"West Pomeranian University of Technology in Szczecin & UnitelmaSapienza University of Rome
dawid.dawidowicz@zut.edu.pl, g.piorico@studenti.unitelmasapienza.it

The purpose of the study was to propose the construction of a Gender Financial Equality Index and the assessment
of inequalities in individual EU countries. The study asked several research questions, including whether the
financial gender equality index is on the rise. Is there a similar trend in all European countries regarding the
analysed index?

In addition to the construction of the financial equality index, the study used the cluster method i.e. Ward's
agglomeration method, and the k-means method.

The values of the financial gender equality index are influenced primarily by the differences in wages and
pensions, nevertheless also by legal regulations regarding the retirement age for women and men, as well as the
natural life expectancy of women and men.

The conducted study allows us to conclude that there is a continuous improvement and reduction in financial
inequality between men and women, as evidenced by the upward trend in the created gender financial equality
index. However, some differences were observed in the magnitude of inequality and trends in some EU countries.

Despite the multitude of different indicators for assessing gender inequality, the proposed index fills a gap
in the market by allowing the creation of a simple index of financial equality, while ensuring comparability
between individual countries.

Keywords: Gender Financial Equality Index, financial exclusion, clustering.
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ON CERTAIN ASPECTS OF A MULTI-LEVEL MANPOWER PLANNING MODEL
IN CONTINUOUS TIME IN A CONTINUOUS TIME SETTING

Vasileios A. Dimitriou?, Andreas C. Georgiou? and Nikolaos Tsantas?
!Department of Mathematics, Aristotle University of Thessaloniki
2Department of Business Administration, University of Macedonia

3Department of Mathematics, University of Patras
vasdimi@math.auth.gr , acg@uom.edu.gr , tsantas@upatras.gr

A mathematical model for multi-level manpower planning is studied. This framework leverages recent studies
to formulate, using the tool of continuous time non-homogeneous Markov chain, a departmental model that
accounts for employee movements not only within departments but also and between departments. From a
management perspective, such practices are typical during restructuring and rightsizing initiatives in organizations
of private or public sector. In this respect, we describe and provide the foundational differential equations that
project the system's dynamics.

Keywords: Manpower Planning, Stochastic models, Markov Chain, Non Homogeneity
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TWO MODIFIED CUSUM-TYPE CONTROL CHARTS FOR JOINT MONITORING ORIGIN
AND SCALE OF TWO-PARAMETER EXPONENTIAL DISTRIBUTION

Konstantinos G. Fountoukidis, Demetrios L. Antzoulakos and Athanasios C. Rakitzis
University of Piraeus
k.fountoukidis@unipi.gr, dantz@unipi.gr, arakitz@unipi.gr

The exponential distribution is known for its use to measure the expected time for an event to occur. However,
in many cases the origin of the distribution may be different from zero. For example, products come with a
warranty time which assures that failures occur only after that time. In these cases, we often encounter a two-
parameter (or shifted) exponential distribution to model the lifetime of the product. In this paper, we propose
two modified CUSUM-type control charts for the joint monitoring of the origin and scale parameters of the shifted
exponential distribution based on their maximum likelihood estimators. A detailed description of the operation of
the proposed charts is provided while empirical rules for selecting the values of their parameters are given, as well.
The in-control and out-of-control performance of the proposed charts is computed via Monte Carlo simulation. The
results of the numerical study show that the proposed CUSUM charts significantly outperform the usual Shewhart-
type control chart for shifted exponential processes for all the considered shifts in process parameters. Besides the
Shewhart-type control chart, comparisons are also made against other competitive CUSUM-type charts. Finally,
the implementation of the proposed control charts is presented via a numerical example.

Keywords: CUSUM chart, shifted exponential distribution, joint process monitoring, origin and scale parameters.

A TRIVARIATE COMPOSITIONAL FAY-HERRIOT MODEL FOR SMALL AREA
ESTIMATION OF TREE DIAMETER DISTRIBUTION

Aristeidis Georgakis!, Vasileios E. Papageorgiou?, Georgios Stamatellos?
L3Aristotle University of Thessaloniki, PC-54124, Thessaloniki School of Forestry and Natural Environment,
Laboratory of Forest Biometry,
2Department of Mathematics, e-mail: vpapageor@math.auth.gr
e-mail: arisgeorg@for.auth.gr, stamatel@for.auth.gr

Accurate small area estimation (SAE) of tree diameter distributions is crucial for forest management inventories,
yet traditional models often require large sample sizes and usually there are not applied in subpopulations. This
study introduces the Trivariate Compositional Fay-Herriot (TriCompFH) model, which leverages compositional
data and auxiliary satellite-derived and census variables to provide reliable small area estimates of tree diameter
distributions. Unlike conventional univariate approaches, the TriCompFH model captures correlations among
diameter classes, reducing estimation uncertainty. By integrating remote sensing data and clustering techniques,
it enhances estimation in small areas with minimal field samples. The proposed methodology supports data-
driven forest management by offering scalable, robust estimates of diameter distributions, facilitating sustainable
decision-making.

Keywords: Small area estimation, Multivariate Fay-Herriot model, Compositional data, Remote sensing, Tree
diameter distribution, Forest management, optimal correlation
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MODELLING EARTHQUAKE RISK USING STOCHASTIC
HIDDEN MARKOV PROCESSES

Evangelia Georgakopoulou?, Theodoros M. Tsapanos®, Andreas Makrides?, Emmanuel Scordilis?, Alex

Karagrigoriou®, Alexandra Papadopoulou* and Vassilios Karastathis®
School of Geology, Department of Geophysics, Geophysical Laboratory, Aristotle University of Thessaloniki, Greece
2Lab of Statistics and Data Analysis, Department of Statistics and Actuarial-Financial Mathematics, University of the Aegean,
Greece
3Department of Statistics and Insurance Science, University of Piraeus, Greece
“Department of Mathematics, Aristotle University of Thessaloniki, Greece
*National Observatory of Athens, Greece
evangeliageorl@gmail.com , tsapanos@geo.auth.gr , amakridis@aegean.gr , manolis@geo.auth.gr , alex.karagrigoriou@unipi.gr ,
apapado@math.auth.gr , karastathis@noa.gr

A study of earthquake seismicity is undertaken over the areas of Central and South America, the tectonics of
which are of great interest. The whole territory is divided into 10 seismic zones based on some seismotectonic
characteristics, as in previously published studies. The earthquakes used in the present study are extracted from
the catalogs of the International Seismological Center, cover the period of 1900-2021, and are restricted to
shallow depths (<60 km) and a magnitude M > 4.5. Foreand aftershocks are removed according to Reasenberg’s
technique. The paper confines itself to the evaluation of earthquake occurrence probabilities in the seismic zones
covering parts of Central and South America, and we implement the hidden Markov model (HMM) and apply
the EM algorithm.

Keywords: earthquake hazard, earthquake occurrence probability, stochastic models, Poisson procedure, hidden
Markov process, EM algorithm, Central and South America.

EFFICIENCY EVALUATION OF NORMATIVE MARKOVIAN MODELS
IN HIERARCHICAL SYSTEMS

Andreas C. Georgiou!, George Tsaples’, Konstantinos Kaparis' and Emmanuel Thanassoulis?
!Quantitative Methods & Decisions Analysis Lab, Department of Business Administration, University of Macedonia, Thessaloniki,
Greece & ?Aston University, Aston Business School, Birmingham, UK
acg@uom.edu.gr, gtsaples@uom.edu.gr, k.kaparis@uom.edu.gr, e.thanassoulis@aston.ac.uk

This research explores the integration of Markovian models with Data Envelopment Analysis (DEA) to enhance
the management of cohort progression within organizational and operational frameworks. By monitoring how
these cohorts transition across different states, the study seeks to guide the system toward specific goals through
targeted strategic actions. We introduce a modeling approach that merges the probabilistic nature of Markov
Chains with the efficiency-oriented assessment of DEA, enabling policies to be analyzed as Decision Making
Units (DMUs) in their pursuit of desired outcomes. The proposed models, applicable in both single and two-
stage structures across various targeting scenarios, provide valuable insights into the effectiveness of policy
interventions. The results highlight both the advantages and limitations of leveraging these models to optimize
operational systems, including workforce management and circular economy applications, for future structural
improvements.

This research 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 Faculty Members & Researchers". (Project: 3154).

Keywords: Data Envelopment Analysis, Stochastic models, Efficiency Analysis



42 370 MaveMnvio & 3o AieBvés Tuvédpio Ltatioukns - TOUos MepAnyewy

SKILL COMPETITIVENESS AND CONCENTRATION IN THE SOFTWARE
ENGINEERING MARKET USING PRIORITIZATION APPROACHES

Konstantinos Georgiou?, Nikolaos Mittas?and Lefteris Angelis®
School of Informatics, Aristotle University of Thessaloniki and

2 Department of Chemistry, School of Science, Democritus University of Thrace
konsgeor@csd.auth.gr, nmittas@chem.duth,gr & lef@csd.auth.gr

The labour market is a complex ecosystem where different sectors have different demands and requirements
regarding the necessary skills. In addition, companies frequently post job advertisements with an overwhelming
and irrelevant number of skills. Hence, prioritizing skills is of great importance for the evolving labour market,
across different sectors, while the concept of producing competitive workers with up-to-date skills is crucial.
In this study, the Hierarchical Cumulative Voting algorithms is combined with the Herfindahl-Hirschman Index,
with the twofold goal of prioritizing skills across Software Engineering (SE) jobs and sectors and assess the
competitiveness of examined sectors based on their preferred skills. The results indicate that the proposed
framework has the potential to pinpoint the skills that a sector requires to remain competitive and relevant in
an ever-digitalized world.

Keywords: Hierarchical Cumulative Voting, Herfindahl-Hirschman Index, Skill Competitiveness, Prioritization,
Market Concentration

VALIDATING CREDIT RISK TRANSITION MODELS:
A SEMI-MARKOV APPROACH USING DIVERGENCE MEASURES

Thomas Gkelsinis
ING Netherlands
tgelsinis@gmail.com

Credit risk models often use discrete-time Markov chains, assuming memoryless credit transitions. However,
empirical data shows that sojourn times are state-dependent, making semi-Markov processes a better alternative.
This talk introduces a goodness-of-fit framework using divergence measures—such as KL divergence—to validate
semi-Markov models against real credit transition data. We present a case study comparing Markov vs. semi-
Markov models for credit rating migration, showing that traditional models misestimate default risk. Divergence
measures offer quantitative validation, improving probability of default (PD) and expected credit loss (ECL)
estimation. This approach enhances bank risk management and regulatory compliance (Basel III, IFRS 9),
providing a systematic method to improve credit scoring and stress testing.

Keywords: semi-Markov processes, Credit Risk, Divergence Measures
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INSTANTANEOUS CAUSALITY AND STRUCURAL CHANGES IN MULTIVARIATE
TIME SERIES SYSTEMS: DETECTION AND QUANTIFICATION OF INSTANTANEOUS
RELATIONSHIPS

Georgios Gkyzis, Dimitrios Kugiumtzis
Aristotle University of Thessaloniki
gdgkyzis@ece.auth.gr, dkugiu@auth.gr

The analysis of causal relationships in multivariate time series is crucial for understanding complex systems, with
applications in biomedicine, economics, and environmental sciences. While lagged causality has been extensively
studied, the detection and quantification of instantaneous causality remain less explored and has received limited
attention. This work examines instantaneous causality using the nonlinear metric PMIMEO (Partial Mutual
Information from Mixed Embedding 0) and introduces new linear metrics for its estimation. Theoretical validity
is mathematically established, and performance is evaluated on synthetic and real-world data. Additionally, a
novel algorithm for detecting structural changes based on instantaneous causality is proposed and tested. The
results highlight the importance of this methodology in uncovering causal relationships and provide new insights
for analyzing dynamic multivariate time series across scientific domains.

Keywords: Instantaneous Causality, Multivariate Time Series, Structural Change Point Detection.

(Mépos tns npoteivopevns ouvedpias «Avdluon NoAUPETABANTMV XPOVOTEIPMV»)

ON THE MONOTONICITY OF POWER OF CLASSICAL t- AND F-TESTS
WITH RESPECT TO SAMPLE SIZE

G. Iliopoulos?, N. Papadatos?
!Department of Statistics and Insurance Science, University of Piraeus
2Department of Mathematics, National and Kapodistrian University of Athens
lgeh@unipi.gr, 2npapadat@math.uoa.gr

We formally prove that the power of classical tests such as the one- and two-tailed t-test for normal means,
regression coefficients and correlation coefficient as well as F-tests for the general linear hypothesis and other
common hypotheses are strictly increasing functions of the sample size. The key for our results is a lemma on
monotonicity of the tail of beta distribution with respect to its shape parameters.

Keywords: t-test, F-test, power, sample size, noncentral beta distribution.
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ETHICAL CONSIDERATIONS FOR THE USE OF DATA IN STATISTICS

Vasileios Ismyrlis
Department of Tourism Economics and Management, University of the Aegean
Email: vismyrlis@aegean.gr

Statistics is a science that needs data to complete its tasks and operations. Nowadays data is collected in many
ways and from various sources. Most of the methods utilized collect and use information about human beings.
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Hence, in all these procedures certain matters arise about the appropriate use of this data, having ensured the
consent and protection of all the participants. Obviously, all the data gathered should be protected and secured,
and used only for their initial purpose. In this study, certain instructions, guidelines and already established
measures will be referred to, which cope to ensure that ethical aspects are integrated in the collection, analysis
and presentation of data.

Keywords: Statistics, Ethical aspects, Data security

GAUSSIAN PROCESSES FOR UNCERTAINTY QUANTIFICATION
OF COMPLEX ATMOSPHERIC MODELS

Emmanouil-Nektarios KALLIGERIS!
Joint work with Jill JOHNSON? and Jeremy OAKLEY?
!Circana Hellas S.A., Metamorfosi, Athens, GREECE
2School of Mathematical and Physical Sciences, Sheffield, UK

Gaussian Processes offer a flexible approach for modeling uncertainty in complex atmospheric systems since
they allow for precise uncertainty quantification and can model nonlinear relationships between variables.
In this work, based on U.K.’s Earth System Model (UKESM 1) Perturbed Parameter Ensemble, a new statistical
framework is proposed for efficiently identifying similar aerosol radiative forcing patterns across the globe.
Note that this work, is part of the Towards Maximum Feasible Reduction in Aerosol Forcing Uncertainty
(Aerosol- MFR) project (funded by UKRI NERC, NE/X013901/1) which aims on substantially reducing uncertainty
in aerosol radiative forcing.
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MULTICOMPONENT STRESS-STRENGTH RELIABILITY: THEORY AND PRACTICE

Alex Karagrigoriou?, Andreas Makridis? and Ilia Vonta®
Univ. of Piraeus, 2Univ. of the Aegean & *National Technical Univ. of Athens
alex.karagrigoriou@unipi.gr, amakridis@aegean.gr & vonta@math.ntua.gr

In this work we investigate the stress-strength reliability for a multicomponent system and for a general set of
distributions which unifies under the same umbrella, several of the classical distributions frequently encountered
in reliability theory. The multicomponent stress-strength reliability is defined and evaluated for the case of the
proposed unified set of distributions. Furthermore, we provide for the stress-strength reliability, inferential
statistics including point and interval estimation, the relevant asymptotic theory and some properties for the
special 1-out-of-k:G and the 2-out-of-k:G multicomponent systems for various k number of components. Examples
and real case applications are provided for illustrative purposes.

Acknowledgement: This work has been partly supported by the University of Piraeus Research Center.
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MACHINE LEARNING APPROACHES FOR MONITORING
AND OPTIMIZING WATER TREATMENT PROCESSES

Karatzios Dimitrios?, Andreas C. Georgiou!, Konstantinos Kaparis*, Kalampokis Evangelos?,

Germanidis Georgios® and Samara Eva 3
!Quantitative Methods & Decisions Analysis Lab, Department of Business Administration, University of Macedonia,
Thessaloniki, Greece
2Department of Business Administration, University of Macedonia, Thessaloniki, Greece & 3]J/V AKTOR-CH.D. Constantinides SA,
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This study aims to develop an advanced machine learning or deep learning model to analyze and predict key
parameters in a water treatment facility. The model will be trained on a comprehensive dataset covering
physicochemical parameters (pH, conductivity, turbidity, etc.) and meteorological data (temperature, humidity,
rainfall) from January 2022 to the present, comprising approximately 1.6 million rows and 240 columns. Given the
data’s size and complexity, preprocessing steps such as feature selection, dimensionality reduction, and handling
missing values will be crucial for efficiency and interpretability. The study aims to evaluate various machine
learning models, including Random Forest and XGBoost, for their ability to handle structured data and provide
feature importance insights. For time-series forecasting, deep learning approaches such as RNNs, GRUs, LSTMs,
and Transformer-based models may be explored to capture temporal dependencies and long-range patterns. The
most suitable model will be selected based on performance and interpretability. Beyond prediction, the study
aims to develop a recommendation system using reinforcement learning (RL), where an agent learns optimal
corrective actions by interacting with the environment. The RL model will prioritize water quality, operational
efficiency, and resource utilization, helping optimize facility performance under varying conditions. By combining
predictive modeling with an RL-based recommendation system, the research seeks to enhance process reliability,
reduce operational risks, and promote sustainable, data-driven water treatment practices.

Keywords: Predictive modeling, Reinforcement Learning, Water treatment optimization

ON MODELLING HIGH DIMENSIONAL TIME SERIES

Dimitris Karlis
Athens University of Economics and Business
karlis@aueb.gr ,

We treat the problem when we have a large number of time series, perhaps of different modality and we would
like to be able to treat them together in order to account for the cross-dependencies between the series. Such
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examples can be time series of different areas measuring the number of occurrences of some disease, purchases
of different products in some supermarket, various weather conditions, ordinal ECG etc. We emphasize that we
do not need to have the same type of data, so some series can be continuous while other discrete or categorical/
binary. Since it seems quite difficult to build such a model, we use a composite likelihood approach where only
pairwise likelihoods are involved. This generates some useful advantages with respect to the existing approaches.
For example, we do not need to specify the full multivariate model but an approximation of it as it is provided by
the pairwise definition of the models and not the multivariate one. Estimation for the models is carried out using
a pairwise likelihood approach. Two different approaches are described. The one maximizes the entire object
while the other uses only bivariate likelihoods to simplify the problem. Having obtained the estimates from the
pairwise likelihoods we apply a penalization approach to allow for sparsity constraints and thus estimate only
the most important interrelations between the series. We provide both theoretical results and computational
algorithms for applying the method. Numerical applications are provided.

Keywords: Discrete time series; LASSO,; composite likelihood approach.
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PREDICTING SKILLS IN DIGITAL PUBLICATION POLICIES:
A LINEAR DISCRIMINANT ANALYSIS AND MACHINE LEARNING
CLASSIFICATION APPROACH

Dimitrios Christos Kavargyris!, Panagiotis Gkorezis?, Nikolaos Mittas?, Lefteris Angelis!
School of Informatics, Aristotle University of Thessaloniki, Greece
2School of Economics, Faculty of Economics and Political Sciences, Aristotle University of Thessaloniki, Greece
3 Department of Chemistry, School of Science, Democritus University of Thrace
Correspondence email: dkavargy@csd.auth.gr

Digital Publication Policies (DPP) encompass regulations and frameworks promoting upskilling among
policymakers and stakeholders amid digitalization. Despite their importance, research on emerging skill trends
for 2030 remains limited. This study applies a bibliometric-machine learning approach to extract and classify
skills from 500 DPP documents (2011-2024) using EU taxonomies (ESCO, CEDEFOP Skills Matching Tools). The
study examines skill differentiation across socioeconomic policy areas, employing Random Forest (85% accuracy)
and Gradient Boosting (82.6%), with LDA for feature extraction. Findings highlight the role of employee training
in shaping policies, emphasizing the need for digital and inclusive employment strategies to meet evolving
workforce demands by 2030.

Keywords: Digital Publication Policies, ESCO, Skill Extraction, Linear Discriminant Analysis
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ON THE y-ORDER GENERALIZED DISTRIBUTIONS

Christos P. Kitsos! and Ioannis S. Stamatiou®
University of West Attica xkitsos@uniwa.gr, istamatiou@uniwa.gr

The definition of the y-order Generalized Normal distribution gives rise to other distributions. Namely

(i) the y-order Lognormal,

(ii) the y-order Chi-square,

(i) the extension to the y-order Chi-y
(iv) the Maxwell-Boltzmann distribution
(v) the Rayleigh distribution

Their probability density function is stated as well as their Laplace transform or moment generating
function (mgf), as a function of Fox-Wright functions.

Keywords: y-order Generalized Normal Distribution, Chi-square distribution, Maxwell-Boltzmann distribution,
Rayleigh distribution
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SAMPLING FROM THE I-ORDER GENERALIZED NORMAL NI (M,z2)
USING THE ZIGGURAT ALGORITHM

Christos PKitsos' Amilcar Manuel do Rosario Oliveira? Ulrich E. Nyamsi?
"University of West Attica, Athens 2University of Aberta. Lisbon
xkitsos@uniwa.gr nyamsiulrich@yahoo.fr Amilcar.Oliveira@uab.gr

We are using the Ziggurat Algorithm to generate efficiently, random samples from the y-order Generalized
Normal distribution N (i, 0%). Recall that an extra, shape parameter is associated with the N (4, 0?). This yeR-[0.1]
shape parameter controls the tail behavior, of the distribution and the whole shape behavior, as we are referring
to “fat tailed” distributions. Therefore the Ziggurat Algorithm needs a modification, while the general framework
of the algorithm remains the same. We pay more emphasis for the “area” of the tails and we generate random
variables from the y- order generalized Normal distribution.

The proposed method offers efficient simulations and a number of results are discussed for the different values
of the shape parameter y, which provide the possibility to work with the Uniform, Normal, Laplace distributions.

Keywords: Normal distribution, y-order Normal, simulation, Ziggurat Algorithm
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SARIMA MODELS IN WEATHER PARAMETERS’ FORECASTING AND CLIMATE
CHANGE: A CASE STUDY FOUR GREEK CITIES

Anastasios Koniditiotis, L. Ougrinou? and Tryfon Daras?
13Technical Injyersity of Crete, 2 Greek Open University graduate
tasosmail2005@yahoo.gr, lianaougrinou@gmail.com, tdaras@tuc.gr

Climate change is one of the most important problems humanity has been facing in the last two decades and
has driven significant scientific research due to its profound and increasingly evident impact on daily life (fires,
floodings, drought). Key focus of the research, connected with the change, is the modeling and prediction of
the values of certain meteorological parameters (temperature, precipitation, wind, humidity etc.). Statistical
time series analysis provides an alternative approach to modeling time series of this kind, with the Box-]Jenkins
methodology and more specifically with the stochastic SARIMA models incorporating seasonal characteristics.
This study applies the methodology to monthly collected meteorological data from four Greek cities (Souda,
Kalamata, Larissa and Thessaloniki), covering the period from 1988 to 2021. Models are identified, evaluated,
and validated through sample checks before generating predictions for the period from January 2022 to April
2024. The results indicate that these models effectively fit the data, successfully capturing seasonal fluctuations.
Also, a connection of the results with climate change is being examined.

Keywords: time series, Box-Jenkins stochastic models (ARIMA) (SARIMA), meteorological parameters, climate
change.

REFERENCES

Chatfield, C. (2003). The Analysis of Time Series: An Introduction, Sixth Edition (6th ed.). New York: Chapman and HalVCRC.

Hyndman, R. ]., & Athanasopoulos, G. (2018). Forecasting: principles and practice. OTexts.

Makridakis, S., Hyndman, R. J., & Petropoulos, F. (2020). Forecasting in social settings: The state of the art. International
Journal of Forecasting, 36(1), 15-28.

META-ANALYSIS USING IC50 VALUES: APPROACHES AND APPLICATIONS

Panagiota I. Kontou'*, Georgios Tsionkis?, Elisavet Andronidou?, Georgia Braliou?, Pantelis G. Bagos>
! Department of Mathematics, University of Thessaly, Lamia, 35131, Greece
2Department of Computer Science and Biomedical Informatics, University of Thessaly, Lamia, 35131, Greece,
*Correspondence to: pkontou@uth.gr

In the era of increasing data production, meta-analysis has become essential for synthesizing findings from
independent studies into a robust, weighted average. A key metric in pharmacological research is the half-
maximal inhibitory concentration (IC50), which measures a drug's potency by determining the concentration
needed to inhibit a biological process by 50%. Two forms of IC50 are recognized: the absolute IC50, defined
using the control's maximum and minimum inhibition values, and the relative IC50, based solely on the
test substance’s data. It represents the concentration yielding 50% inhibition within the compound'’s
own activity range. Meta-analysis involving IC50 values can be implemented in two ways (a) by directly
combining reported IC50 values from individual studies to compute a weighted average, provided that the
values are derived using consistent experimental frameworks (e.g., the 4-parameter logistic model, 4-PL),
or (b) by applying a meta-regression approach to pooled activity—concentration data when IC50 values are
unavailable. In the latter case, raw data pairs from dose-response curves are aggregated to construct an
overall dose-response curve from which the final IC50 is estimated. This approach is particularly valuable
for harmonizing heterogeneous datasets and estimating a final IC50 from the pooled data. These strategies
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enhance the reliability of pharmacological assessments, contributing to more accurate and generalizable
conclusions in drug efficacy research.

Keywords: Meta-analysis, IC50, Meta-regression
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BRIDGING SINGLE ARM STUDIES WITH INDIVIDUAL PARTICIPANT
DATA IN NETWORK META-ANALYSIS OF RANDOMIZED CONTROLLED TRIALS:
A SIMULATION STUDY

Katerina Maria Kontouli'?, Stavros Nikolakopoulos?, Christos Christogiannis'#, Dimitris Mavridis*
Department of Primary education, University of Ioannina, Ioannina, Greece
2School of Medicine, University of Thessaly, Larisa, Greece
3Department of Psychology, University of Ioannina, Ioannina, Greece
“Developmental EPI (Evidence synthesis, Prediction, Implementation) Lab, Centre for Innovation in Mental Health, School of
Psychology, Faculty of Environmental and Life Sciences, University of Southampton, Southampton, UK
kmkontouli@uoi.gr, snikolakopoulos@uoi.gr,
C.Christogiannis@soton.ac.uk, dmavridi@uoi.gr

There has been much interest in incorporating single-arm studies into health technology assessments.
Manufacturers often have individual participant data from their own single-arm studies (e.g., treatment B) but
only aggregate data from published studies (e.g., treatments C, D vs. A). Methods like Matching-Adjusted Indirect
Comparison (MAIC) and Simulated Treatment Comparison (STC) estimate indirect treatment effects adjusting
for prognostic factors and effect modifiers. We aim to evaluate those methods through a simulation study. We
connected the single-arm study to the randomized control trials (RCTs), that has the most similar population using
two distance metrics, Gower's and Mahalanobis. Then, we examined MAIC and STC under different scenarios
including study size, treatment effect etc. STC emerges as the most robust approach for integrating evidence
from single-arm studies into a network of RCTs.

Keywords: Network meta-analysis, Single-arm studies, Indirect Comparisons, Matching-Adjusted Indirect
Comparison, Simulated Treatment Comparison
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INFORMATION MEASURES FOR BALANCING REDUNDANCY AND RELEVANCE
IN CAUSALITY ANALYSIS OF MULTIVARIATE TIME SERIES

Dimitris Kugiumtzis
Department of Electrical and Computer Engineering, Aristotle University of Thessaloniki, University Campus, 54124, Thessaloniki
dkugiu@auth.gr

Redundancy and relevance are the prominent properties when studying the association, correlation and
dependence among variables. These two properties constitute the typical selection criteria for dimension
reduction in data of observed variables. For multivariate time series, the objective is to estimate dependencies
of the response variable at a future time on present and past states of another driving variable, commonly
referred to as Granger causality or simply causality. To address the redundancy and relevance in this setting,
information theory has been an attractive framework, as it accounts for any form of dependence, not only linear.
In this presentation, the work of our research group using information theory (particularly the conditional mutual
information) to address redundancy and relevance for dimension reduction will be reviewed in the setting of
multivariate causality analysis on continuous-valued and discrete-valued time series.

DIMENSIONALITY REDUCTION METHOD FOR FOUR-DIMENSIONAL
DATA CUBES BASED ON VARIABILITY DECOMPOSITION

Zacharenia Kyrana'’, Nikolaos Papafilippou?, Emmanouil Pratsinakis!, Alexandra-Maria Michaelidou?,

Christos Dordas!, Angelos Markos®* and Georgios Menexes!
! Laboratory of Agronomy, Faculty of Agriculture, Forestry and Natural Environment, School of Agriculture, Aristotle University of
Thessaloniki, 54124 Thessaloniki, Greece
2 Laboratory of Dairy Technology, Faculty of Agriculture, Forestry and Natural Environment, School of Agriculture, Aristotle
University of Thessaloniki, 54124 Thessaloniki, Greece
3 Department of Primary Education, Democritus University of Thrace, 68100 Alexandroupoli, Greece
" kyranaze@agro.auth.gr

Data cubes are p-dimensional data structures (p>3). In Agriculture, the key point of Statistical-Data Analysis is the
study of variability, focusing on its structure and components. The proposed method was based on PCA and the
idea of decomposing the total variability of a four-dimensional cube (p=4) into variability between and within
cube’s “slices”. The aim was to propose new insights into the dimensionality reduction of four-dimensional
n,*JxKxG cubes with independent “slices” and equal or unequal number of experimental units. As an example,
a dataset from the field of Agriculture was used. The fourth dimension G consisted of three irrigation levels
("hyper-slices”). The third dimension K consisted of five basil varieties (“slices”). The second dimension ] consisted
of seven quantitative traits-variables, and the first dimension n,, consisted of different experimental plots.

Keywords: Multidimensional Analysis, “Hyper-slice”, Principal Components Analysis
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A REVIEW OF MARKOV AND SEMI MARKOV REWARD PROCESSES: THEORETICAL
FOUNDATIONS, METHODOLOGIES, AND APPLICATIONS

Zacharias Kyritsis! and Alexandra Papadopoulou®
!Department of Mathematics, Aristotle University of Thessaloniki
zkyrit@math.auth.gr , apapado@math.auth.gr

Markov and semi- Markov processes have been recognized as a flexible and effective tool to model stochastic
systems. The idea of attaching rewards to both of the above mathematical models has opened up a new field of
research in stochastic processes. The concept of rewards in stochastic processes and later in Markov processes
was first introduced by Bellman in 1957 and by Howard in 1960. The purpose of attaching rewards is to associate
actions such as transitions between the states or no movements at all such as holding in states, with gains or
losses caused by these activities. This paper reviews the literature on the implementation of rewards in Markov
and semi Markov processes over the years since 1957. The main theoretical approaches and basic theoretical
models are reported as well as findings from research that has defined and applied rewards in different fields
ranging from the financial sector to the healthcare modeling. The main objective of the paper is to record basic
research in the field of rewards over time and to highlight the usefulness of using rewards in real problems
simulated by Markov or semi Markov modelling.

Keywords: Stochastic models, Markov Chain, Semi Markov Chain, Non Homogeneity, Rewards.

SKILLS IN POLICIES: UNDERSTANDING DIGITAL COMPETENCIES IN EUROPEAN
POLICIES THROUGH CAUSAL DISCOVERY

Evangelia Liotiri, Maria Ganopoulou, Dimitrios Christos Kavargyris and Lefteris Angelis
School of Informatics, Aristotle University of Thessaloniki
evaliotiri@csd.auth.gr , marigano@csd.auth.gr, dkavargy@csd.auth.gr and
lef@csd.auth.gr

The current research is conducted in the framework of a Horizon project having as general scope the monitoring of
the demand and supply of skills in the European labore market. One of the data sources that are used for research
with text mining and analysis tools is the repository of European Union (EU) policies containing thousands of
documents. In this study we focus on digital skills policies which aim to drive economic growth, innovation, and
social inclusion. Specifically, after the retrieval of about 1,500 European digital policy documents, an algorithm
extracts from the documents key terms of skills included in them, using the European Skills, Competences,
and Occupations (ESCO) taxonomy. Furthermore, the documents are tagged with socioeconomic categories,
known as EuroVoc Descriptors. The purpose of the conducted analysis is to discover causal relations among skills
and descriptors which can reveal how specific sectors of EU policies are connected to specific skillsets. Causal
structure learning algorithms were employed, emphasizing the local causal structure around selected variables.
The findings offer valuable insights for policymakers, educational institutions, employers, and industry leaders
to refine strategies enhancing digital competencies.

Keywords: European Policies, Digital Skills, ESCO taxonomy, Causal Discovery
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STATISTICS, PROBABILITY AND STOCHASTICS IN GREECE AND ABROAD
WITH APPLICATIONS

THE SHAPE OF UNCERTAINTY

Vasileios Maroulas
University of Tennessee Knoxville
vasileios.maroulas@utk.edu

How does the brain know where it is and where it is going? Deep within our neural circuits, specialized cells—like
head direction and grid cells—fire in intricate patterns to guide spatial awareness and navigation. But decoding
these patterns requires tools that can keep up with the brain’s complexity. In this talk, I will share how we are
using topological deep learning to do just that. Our new models tap into higher-dimensional structures to predict
direction and position—without relying on hand-crafted similarity measures. But that is just the beginning. I will
also introduce a Bayesian framework for learning on graphs using sheaf theory, where uncertainty is not a bug but a
feature. By placing probability distributions on the rotation group and learning them through the network, we gain
robustness, flexibility, and accuracy—especially when data is scarce. Together, these advances point to a bold new
direction: using geometry and topology to unlock the brain’s code and reshape how we learn from complex data.

Keywords: Bayesian Deep Learning, Topological Deep learning, Graph Neural Networks, Bayesian Sheaf Neural
Networks, Manifold Learning
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CENSORED DATA ANALYSIS VIA GENERALIZED DIVERGENCE MEASURES

Christos Meselidis?, Ilia Vonta? and Alex Karagrigoriou?
!Ministry of Education, Religious Affairs and Sports — Hellenic Republic & 2Department of Mathematics, National Technical
University of Athens & *Department of Statistics and Insurance Science, University of Piraeus
mesel.chri@gmail.com , vonta@math.ntua.gr , alex.karagrigoriou@unipi.gr

Divergence measures are fundamental in statistical inference, serving as key tools for parameter estimation and
the development of goodness-of-fit tests. Generalized families of divergence measures, such as the (®,a)-power
divergence family, can lead to estimators and test statistics that outperform conventional approaches. A crucial
challenge in statistical modeling is selecting an appropriate model when dealing with censored data, a frequent issue
in survival analysis and reliability studies. This work introduces and analyzes a family of estimators and test statistics
derived from the (®,a)-power divergence family, specifically designed for censored data schemes. Additionally, a
comprehensive simulation study is conducted to assess the effectiveness of the proposed methodology.

Keywords: Censored Data, Divergence Measures, Parameter Estimation, Goodness-of-Fit Tests.
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METACP: A VERSATILE SOFTWARE PACKAGE FOR COMBINING DEPENDENT
OR INDEPENDENT P-VALUES

Evgenia Nikolitsa?, Panagiota Kontou?, Pantelis Bagos'*
IDepartment of Computer Science and Biomedical Informatics, University of Thessaly, Lamia, 35131, Greece, ? Department of
Mathematics, University of Thessaly, Lamia, 35131, Greece
*Correspondence to: pbagos@compgen.org

metacp is a versatile software package for combining p-values from both independent and dependent tests,
enabling robust statistical analyses in genomics and multi-omics research. The tool implements a wide range
of methods—including Fisher's, Stouffer's, Edgington’s, inverse chi-squared, logit, and binomial tests for
independent p-values, as well as the Cauchy Combination Test, MinP, combined methods (MCM, CMC), Brown's
method, and the Harmonic Mean P-value test for dependent data. It processes text file inputs containing p-
values or z-scores, facilitating gene-based testing, robust testing or for analysis of multiple traits in GWAS, or
for combining diverse multi-omics data such as those of a TWAS, a colocalization or an RNAseq study. Available
in Python and STATA, metacp offers fast, user-friendly performance with minimal input requirements, providing
researchers a comprehensive resource for p-value combination.

Keywords: p-value combination, meta-analysis, metacp, multi-omics

REFERENCES

Poole, W., Gibbs, D. L., Shmulevich, L., Bernard, B., & Knijnenburg, T. A. (2016). Combining dependent P-values with an
empirical adaptation of Brown's method. Bioinformatics, 32(17), i430-i436.

Chen, Z. (2022). Robust tests for combining p-values under arbitrary dependency structures. Scientific Reports, 12(1), 3158.

Yang, J. J., Li, ]., Williams, L. K., & Buu, A. (2016). An efficient genome-wide association test for multivariate phenotypes
based on the Fisher combination function. BMC bioinformatics, 17, 1-11.

Dimou, N. L., Tsirigos, K. D., Elofsson, A., & Bagos, P. G. (2017). GWAR: robust analysis and meta-analysis of genome-wide
association studies. Bioinformatics, 33(10), 1521-1527.

DATA ANALYSIS METHODS FOR CANCER GENOMICS

Theoktisti Ntoumanit
!MSc Business Analytics, University of Thessaly
tntoumani@uth.gr

Genomic data analysis requires specialized computational techniques and tools. In this study, R, Python, and
KNIME were used to process and analyze data from the Cosmic Cancer Gene Census. A gene fusion network
analysis was performed, incorporating centrality metrics and the Louvain algorithm for community detection.
Additionally, gene-cancer type associations were examined, and pathway enrichment analysis was conducted
using KEGG. Finally, a Random Forest model was implemented to predict cancer types. The integration of these
three software tools provided a comprehensive approach, leveraging R’s statistical analysis capabilities, Python's
machine learning power, and KNIME’s workflow automation for efficient data processing.

Keywords: Genomic Data Analysis, Network Analysis, Machine Learning, Pathway Enrichment, Random Forest,
Cancer Genomics.
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A NEW APPROXIMATION IN RENEWAL FUNCTION OF WEIBULL DISTRIBUTION

Christos G. Papadopoulos* and Konstadinos Politis?
! Department of Statistics and Insurance Science, University of Piraeus
cpapadopoulos@unipi.gr & kpolitis@unipi.gr

Renewal functions (RF) for distributions without closed-form solutions, like the Weibull distribution with shape
parameter B>1, are challenging to compute and are usually attacked using traditional methods such as Laplace
transforms. While several numerical methods exist for several decades (e.g. Constantine & Robinson's (1997)
power series or Xie's (1989) Riemann-Stieltjes algorithm), analytic approximations like Jiang's (2019) offer
reasonable accuracy. This work focuses on the Weibull renewal function and presents a new method based on
the lower bound for the RF proposed by Losidis & Politis (2022), but with a fixed scale parameter a=1. Compared
to previous approaches, this novel method yields more precise approximations for the Weibull RF.

Keywords: Renewal Theory, Weibull distribution, approximation, reliability
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A SEMI MARKOV REWARD MODEL FOR COST EVALUATION AND CAPACITY
PLANNING IN HEALTHCARE SYSTEMS

Alexandra Papadopoulou?, Christina Chatzimichail'and Pavlos Kolias*
Department of Mathematics, Aristotle University of Thessaloniki
apapado@math.auth.gr , pakolias@math.auth.gr , xristina.k.xatzimixail@gmail.com

This paper presents a non-homogeneous semi Markov reward model to analyze the expected structure of a
healthcare system, including the anticipated costs associated with medical services and patients’ durations
in various states. A novel approach is introduced to define and examine state availability, a key factor in
capacity planning within resource-constrained environments. The study focuses on patients’ mobility within
hospital care, where individuals move through different hospital states - such as the emergency room, short-
term acute care, general hospitalization, surgery, and intensive care - before reaching various outcomes,
including discharge or death. The model accounts for a scenario in which discharged patients are immediately
replaced by new admissions, continuing the care pathways of those exiting the system. By considering an
expanding hospital system, the concept of state inflows is introduced, incorporating new patients generating
care pathways alongside internal transitions. The theoretical findings are demonstrated through numerical
simulations based on hospital data, informed by aggregated public healthcare statistics from the Greek public
health sector. This framework serves as a valuable tool for both strategic planning and cost assessment in
hospital resource management.

Keywords: Manpower Planning, Stochastic models, Semi Markov Chain, Non Homogeneity, Rewards, Healthcare.
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TEXT MINING ALGORITHM FROM SCRATCH USING DEEP LEARNING

Grigorios Papageorgiou?, Kyriakos Skarlatos? and Polychronis Economou®
!Department of Civil Engineering, University of Patras, Greece
2Department of Business Administration, University of Piraeus, Greece
up1069953@upatras.gr, skar@unipi.gr, peconom@upatras.gr

Text mining is crucial for extracting meaningful insights from vast, unstructured textual data. However, the complexity
of such data makes it challenging to differentiate valuable information from noise. Deep learning techniques provide
powerful solutions by enabling automated feature extraction and pattern recognition across documents. In this
work, we develop a deep learning-based text mining algorithm to uncover hidden structures within large text
corpora. The proposed approach begins with sentence classification to filter out irrelevant information, retaining
only meaningful content. Next, a Named Entity Recognition (NER) model using deep learning is employed for feature
extraction, identifying key entities and organizing them into a structured format. We apply our model to textual
data from the shipping industry, specifically executed orders across trading regions, to extract relevant insights and
facilitate structured analysis. The results demonstrate the effectiveness of deep learning in enhancing text mining
capabilities, showcasing its potential for extracting valuable information from large-scale textual datasets.

Keywords: Text Mining, Deep Learning, Sentence Classification, Feature Extraction, Artificial Intelligence

REFERENCES

Deshmukh, R. D., & Kiwelekar, A. (2020). Deep learning techniques for part of speech tagging by natural language processing.
In 2020 2nd International Conference on Innovative Mechanisms for Industry Applications (ICIMIA) (pp. 76-81). IEEE.

Eberendu, A. C. (2016). Unstructured Data: an overview of the data of Big Data. International Journal of Computer Trends
and Technology, 38(1), 46-50.

Shamshiri, A., Ryu, K. R., & Park, J. Y. (2024). Text mining and natural language processing in construction. Automation in
Construction, 158, 105200.

A CATASTROPHE THEORY MODEL FOR RESEARCH TRAINING IN HIGHER
EDUCATION: A COMPLEX SYSTEMS APPROACH TO EDUCATIONAL CHANGE

Evangelia Paraskevadaki' & Aspasia Dania’
Universitat Rovira i Virgili
“National and Kapodistrian University of Athens
evangelia.paraskevadaki@estudiants.urv.cat & adania@phed.uoa.gr

This theoretical paper proposes a novel model for research training based on complex systems and catastrophe theory.
Graduate-level research training often follows nonlinear paths with abrupt shifts in understanding, motivation, and
identity. Traditional linear models may overlook these dynamics. Using René Thom's catastrophe theory, we frame
research training as a complex adaptive system shaped by variables such as instructional clarity, cognitive load, and
autonomy. A cusp catastrophe modelillustrates how small changes in these inputs can trigger sudden transformations
in engagement or self-efficacy. This framework introduces critical thresholds and bifurcation points, offering a fresh
perspective for designing and evaluating research education. By emphasizing nonlinear modeling, the paper lays a
foundation for future empirical exploration and improved intervention design in educational statistics.

Keywords: Catastrophe Theory, Complex Systems, Research Training, Nonlinear Modeling
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LIMITED STATISTICAL THINKING IN STUDENTS AND PROFESSIONALS:
CHALLENGES AND IMPLICATIONS

Evangelia V. Paraskevadaki'?
'Universitat Rovira i Virgili and
2StepUpAdvisor.Gr Statistical Consultants
evangelia.paraskevadaki@estudiants.urv.cat & eva.parask@stepupadvisor.gr

Statistical reasoning is fundamental for decision-making in academia and professional practice. However, studies
reveal significant challenges in statistical thinking among undergraduate students, graduate students, and
professionals. Misinterpretations of probability, failure to distinguish correlation from causation, and statistical
anxiety hinder effective data-driven reasoning. This study synthesizes recent research on statistical literacy and
reasoning, highlighting key barriers and potential strategies for improvement. Findings suggest that interactive
learning tools, real-world applications, and cognitive-based interventions enhance statistical competence.
Additionally, innovative teaching approaches such as mentoring and embodied thinking have shown promise
in strengthening statistical and research skills by fostering deeper engagement and experiential understanding.
Addressing these gaps is crucial for fostering critical thinking in research and professional settings.

Keywords: Statistical Reasoning, Professional Development, Decision-Making, Cognitive Bias, Active Learning
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BAYESIAN INVERSION TECHNIQUES FOR STOCHASTIC PARTIAL
DIFFERENTIAL EQUATIONS

Alexandros Pasiouras
University of Athens
apasiour@math.uoa.gr

We consider the problem of recovering the initial condition for a class of stochastic partial differential equations
under Gaussian additive noise under the assumption that the covariance operator of the noise is unknown.
We develop an adapted Bayesian regularization strategy, which incorporates the estimation of the unknown
parameters into the computation of the initial condition posterior distribution. The proposed method allows
estimation of the initial condition curve as well as construction of forecasts of the entire state curve, although the
observed data may include only partial observations of the system state. We prove that, under certain conditions,
the posterior distribution converges to that under known parameter values when the sample size is large. We
also compare the performance of the proposed method to that of Tikhonov regularization on simulated data.

COMPARATIVE SIMULATION ANALYSIS ON STOHASTIC AND DETERMINISTIC
SYSTEMS OF MULTIVARIATE TIME SERIES

Petros Petridis?, Dimitris Kugiumtzis!
! Department of Electrical and Computer Engineering, Aristotle University of Thessaloniki, University Campus, 54124, Thessaloniki
ppetrida@ece.auth.gr, dkugiu@auth.gr

During the process of modeling and forecasting multivariate time-series, the primary focus is often on
optimizing the performance of forecasting models. However, many widely utilized machine learning
algorithms do not offer insights into the underlying structure of the equations governing the components of
a multivariate time-series. This report explores methods that elucidate the structural form of the equations
representing the components of the time-series and conducts a comparative analysis of forecasting errors.
Specifically, the study evaluates the performance on stochastic and deterministic multivariate time-series
systems, of simple polynomial regression, the Sparse Identification of Nonlinear Dynamics (SINDy) algorithm
and symbolic regression. Additionally, the Partial Mutual Information from Mixed Embedding (PMIME)
algorithm is introduced for lag variable selection, and its forecasting capability is assessed when integrated
with polynomial and symbolic regression models.

EXPONENTIAL REGRESSION MODELS FOR ESTIMATING MORTALITY RATES

Georgios Pitselis
University of Piraeus
pitselis@unipi.gr

The last decades, the decline in mortality together with some financial and regulatory changes have created
higher financial responsibilities for governments and insurance companies. Although older longevity models
played an important role in predicting mortality over a century, these models do not capture the characteristics
of the individuals. In this paper, we introduce two exponential regression type models for estimating mortality
rates based on some population characteristics (factors). The data for our numerical illustration were provided
by household survey of the Health and Retirement Study (HRS).

Keywords: Exponential regression models, mortality rates, HRS.
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ON THE STOCHASTIC - VARIABILITY ORDER AND DELTA METHOD
ANDCOVARIANCE IDENTITIES

Georgios Psarrakos
Department of Statistics and Insurance Science, University of Piraeus, Greece
gpsarr@unipi.gr

In this talk, further results for the stochastic-variability order between two non-negative continuous random
variables are obtained. Recall that a random variable X is less in the stochastic-variability order than a random
variable Y, denoted by X < _ Y (where “st” means “stochastic” and “icx” means “increasing convex”), if
X <, Yandif Var(h(X)) < Var(h(Y)) forallincreasing convex functions /, provided the variances exist (see
Belzunce et al., 2012). Under the hypothesis of the above order we provide a representation for the difference
Var(h(X)) . Furthermore, motivated by delta method for the variance of a function of a random variable, an
exact formula for the variance Var(h(X)) is given. Some illustrative examples are finally given.

Acknowledgement: This work has been partly supported by the University of Piraeus Research Center.
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ON THE PERFORMANCE OF A CONTROL CHART FOR RATES AND PROPORTIONS
WHEN PROCESS PARAMETERS ARE ESTIMATED

Athanasios Rakitzis!
University of Piraeus
arakitz@unipi.gr

In this work we evaluate the performance of a two-sided Shewhart control chart for rates and proportions in the case
of estimated parameters. In practice, the true values of the process parameters are unknown and must be estimated
from a preliminary Phase I sample. However, using the estimates as the true values of the process parameters affects
the theoretical performance of the chart. Using simulation, we study the performance of the chart in terms of its
conditional run length distribution and provide empirical rules regarding its statistical design. The results show that
very large Phase I samples are needed to mitigate the effect of estimation error on chart’s performance. Finally, we
provide an illustrative numerical example on how to implement the proposed methods in practice.

Keywords: Conditional Average Run Length, Continuous Proportions, Kumaraswamy distribution, Maximum
Likelihood Estimation.

Acknowledgement: This work has been partly supported by the University of Piraeus Research Center.
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OPTIMIZATION APPROACHES FOR AERIAL FIREFIGHTING RESOURCE ALLOCATION

Konstantinos A. Tasias
University of Western Macedonia
ktasias@uowm.gr

Wildfires pose a growing global threat, driven by climate change, increasing fire frequency, and growing fire
intensity. Aerial firefighting resources play a crucial role in wildfire suppression, yet their optimal allocation
remains a complex and multifaceted challenge. Effectively addressing this issue requires data-driven
methodologies that balance competing objectives, such as rapid response, equitable resource distribution, and
operational feasibility. This study employs statistical modeling and operations research techniques to develop
advanced decision-support models for the strategic deployment of aerial firefighting assets. The proposed models
incorporate multi-objective optimization and probabilistic risk assessment, leveraging historical wildfire data,
airbase infrastructure, fleet characteristics, and operational constraints to enhance resource allocation and
response efficiency. By systematically evaluating trade-offs between efficiency, equity, and cost-effectiveness,
the framework provides actionable insights for improving firefighting strategies. Using Greece as a case study,
the models demonstrate significant improvements over existing resource allocation strategies, leading to better
resource utilization and enhanced operational effectiveness. The findings emphasize the crucial role of statistical
and operations research methodologies in optimizing emergency response systems, with broad applicability to
other wildfire-prone regions and disaster management scenarios worldwide.

Keywords: Aerial firefighting, resource optimization, wildfire management, decision-support systems

REFERENCES

Bertsimas, D., Farias, V.F., & Trichakis, N. (2012). On the efficiency-fairness trade-off. Management Science, 58 (12), 2234-
2250.

Filippi, C., Guastaroba, G., & Speranza, M.G. (2021). On single-source capacitated facility location with cost and fairness
objectives. European Journal of Operational Research, 289 (3), 959-974.

Zeferino, ].A. (2020). Optimizing the location of aerial resources to combat wildfires: a case study of Portugal. Natural
Hazards, 100, 1195-1213.

Zhou, S., & Erdogan, A. (2019). A spatial optimization model for resource allocation for wildfire suppression and resident
evacuation. Computers & Industrial Engineering, 138.

ON THE AGE REPLACEMENT POLICY OF CONSECUTIVE-TYPE STRUCTURES
WITH NON-IDENTICAL COMPONENTS

Ioannis S. Triantafyllou
Department of Statistics & Insurance Science, University of Piraeus
itriantafyllou@unipi.gr

In the present work we provide a reliability study of consecutive-type systems consisting of independent but
non-identical components. The structures are considered to operate under the common age replacement policy.
Exact formulae for determining the expected replacement cost and the mean cost per unit of time are established.
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For illustration purposes, the underlying reliability structures are considered under the assumption that the
components’ lifetimes are exponentially distributed.

Acknowledgements: This work has been partly supported by the University of Piraeus Research Center.
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DYNAMIC CONNECTEDNESS ANALYSIS OF THE BALANCE OF PAYMENTS:
A DISAGGREGATED PERSPECTIVE

Alexandros Tsioutsios?, Michail Chouzouris? & Katerina Klouri?
!Department of Economics & UoA Center for Financial Studies, National and Kapodistrian University of Athens
2Department of Statistics and Insurance Science, University of Piraeus
3Statistical Division, Bank of Greece
atsioutsios@econ.uoa.gr , mchouzouris@unipi.gr , kklouri@bankofgreece.gr

The paper explores the dynamic interrelations among the principal components of the balance of payments
(BoP). The aim is threefold: first, to disaggregate the balance of payment components to highlight their
dynamic interaction. Second, to explore the lead-lag relationships between various balance of payments
components and, third, examine the direction of volatility spillovers among them. To achieve this, the Time-
Varying Parameter Vector Autoregression (TVP-VAR) model was used, allowing for the capture of evolving
interconnectedness and spillover effects among the different sub-components over time. A rich database
-provided by the Bank of Greece- covering a time span of 22 years (2002-2024) was analyzed to verify the
extent to which modifications in one component affect the others. The results offer a deeper understanding of
these dynamics providing valuable insights regarding macroeconomic stability and global capital movements.
Also, helps policymakers manage external imbalances and fluctuations in exchange rates and formulate
macroeconomic policies.

Keywords: balance of payments, dynamic connectedness, TVP-VAR, Greek economy

INFERENCE FOR THE NONLINEAR STOCHASTIC HEAT EQUATION BASED
ON OBSERVATIONS IN TIME OR IN SPACE

Ciprian Tudor
University Université de Lille
ciprian.tudor@univ-lille.fr

We consider the nonlinear stochastic heat equation with fractional Laplacian, driven by the Gaussian space-
time white noise and we analyse the asymptotic behavior of the quadratic and higher order variations of its
mild solution. The idea is to approximate the increments of the solution to the nonlinear heat equation with
those of the solution to the linear heat equation (which is related to the fractional Brownian motion). Based on
these variations, we construct estimators for several parameters that may appear in such a model: the drift and
diffusion parameters or the parameter associated with the order of the fractional Laplacian.
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SIMULATION FOR RUIN PROBABILITIES IN A RENEWAL RISK MODEL

Spyridon M. Tzaninis! and Apostolos Bozikas!
Department of Statistics and Insurance Science, University of Piraeus
stzaninis@unipi.gr & bozikas@unipi.gr

Let (Q,L,P) be a probability space. It is well-known that, for given compound renewal process S under P (P-CRP
for short), exact expressions for the ruin probability exist only in some special cases, e.g. when the claim size
distribution is a phase-type distribution. If we are interested in an exact figure for the ruin probability, the only
available method seems to be simulation. However, a crude Monte Carlo simulation is not, in general, suitable
for this problem, as the indicator function of the ruin event cannot be directly simulated. Moreover, existing
Importance Sampling techniques fail in the presence of heavy-tailed distributions. To address this issue, we
prove, under a mild assumption, a characterization of the class of all probability measures Q on the domain of
P, that preserve the structure of S and so that ruin occurs Q-almost surely. The above characterization leads to a
general formula for the computation of the ruin probability via simulation.

Keywords: Compound renewal processes, ruin probabilities, simulation

BAYESIAN VARIABLE SELECTION METHODS FOR INSURANCE
LAPSATION MODELLING

Sotiris Zampelis
National Technical University of Athens
sgzampelis@gmail.com

Understanding insurance contract persistency and lapsation is among the key components of a successful
Actuarial Control Cycle. In the context of the Greek Insurance Health Market, in response to the ongoing
re-examination of the Private Health Medical Inflation Index and the Government's Guideline for more
transparent Pricing, new modelling techniques need to be considered to ensure that (anti-)selective lapsation
is considered in Pricing projections. In this study, we analyse insurance lapse data using a Logistic Regression
Model, incorporating Bayesian Model Averaging (BMA) to enhance predictive performance and model selection
robustness. Specifically, we compare the effectiveness of three Bayesian variable selection methods: Stochastic
Search Variable Selection (SSVS), Kuo & Mallick (KM), and Gibbs Variable Selection (GVS). The comparative
analysis evaluates model fit, predictive accuracy, and variable inclusion probabilities, providing insights into
the relative strengths of each approach. Our findings contribute to improved lapse prediction and model
selection strategies in actuarial science.

Keywords: Health Insurance, Actuarial Science, Bayesian Model Averaging, Lapses Analysis ,SVSS, GVS ,KM.
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