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Xaipetiopoi / Welcome Notes

AyatrnToi ZuvadeAgol,

Me peydAn xapd kai evlouoiacud cag KaAwoopidw oto 360
MaveAAvio kai 20 AlgBvég ZuvéEdpIO  ZTOTIOTIKAG  TTOU
OlopyavwVETal OTIG EYKATAOTACEIG Tou MavemmoTnuiou AuTIKAG
Makedoviag  kal  ouvdlopyavwvetal  amd 10 Tunua
MnxavoAdywv Mnxavikwv Tou MNaveTriotnuiou Kal To EAANVIKG
21aTioTiké IlvoTitouTto. To B€ua Tou @eTIVOU cuvedpiou gival n
«AvéaAiuon Aedopévwy oTig EToTAueS Tou MnxavikoU».

To 360 lMaveAArvio kal 20 AlEBVEG ZuvEDPIO ZTATIOTIKAG £XEI TNV
TIMA  va  @IAOGeVEl  €vav  EKAEKTO  KATAAOYO  OMIANTWV,
TpookeKANUévOUG kKabnyntég amd Ttnv EAAGSa kal TO
€EWTEPIKO, 01 OTTOI0I B PoIPACTOUV TNV EPTTEIPIO KaI TN yVWOoN
Toug Madi pag. o ouykekpluéva, OTO TIPOYPAMMO  TOU
ouvedpiou TrepIAapBAvovTal TTapouaidoelg amd evvéa (9)
TTpookeKANPEVOUG ouIANTéG: Tov KaBnynth K. Kendall tou
MavemoTtnuiou Warwick Twv HIMA, Tov Kabnyntn k. MATa Tou
ApioTotéAeiou MavetmioTnuiou ©ecoalovikng, Tov KaBnynm K.
Tpiavta@uAAdTTouho Tou [Mavemotriuio Tou Sheffield, Tov
KaBnynt k. Barbu tou MNavemotiuio Rouen-Normandy, tnv
KaBnyAtpia ka. MiloSevi¢ Tou Mavetmiotnuiou Tou BeAlypadiou,
Tov Kabnynm k. Apévdpa Ttou ApioToTéAeiou lMavetTioTnuiou
Oeooalovikng, Tov Kabnynt k. Xing tou lMavemmoTnuiou Tou
Sheffield, kal Toug YmownRgioug AiddkTopeg K. Mirpoorian, Tou
MavemotAuio Tou Sheffield kai mv ka. Vigna Tou
Mavemotnuiou Chieti-Pescara.

Oa nBeha va ekppdow TIG EINKPIVEIG PG EUXAPIOTIEG TTPOG
OAOUG TOUG TTPOOKEKANPEVOUG OPIANTEG yIa TNV aTTOdOXI TNG
TIPOOKANONG.

To Zuvédplo atrookomiei oTnv avadein Tou poAou TG
OTOTIOTIKAG O€ OIAPOPOUG TOUEIG Kal ETTIOILKEI TOV EVEPYO
di1dAoyo, TNV aviaAAayr] I0eWV Kal TNV avATITUEN CUVEPYATIWY
METAEU aKadnUAikKwy A/Kal ETTAYYEAUATIOV ATTO OIAQPOPETIKEG
ETMIOTNUOVIKEG TTEPIOXEG. 2TO TTAQioI0 Tou ouvedpiou Ba



TTAPOUCIAOTOUV OAEG OI OUYXPOVEG £EEAICEIC KAl Ba KOAUQBEI
£va eupU QAopa BeudTwy OXETIKWY WE TNV euplTEPN ETIOTAMN
TNG ZTATIOTIKAG. To TTPOYPANMKA TOU ouvedpiou atroTeAsiTal aTrd
OMIAiEG, opyavwpéves oe BepaTikég evoTNTEG, OUCNTACEIG, Kal
éva TTapdAAnAo oepivaplio.

O€éAoupe va eKQPACOUUE TIG EINIKPIVEIG HAG EUXAPIOTIEG TTPOG
OAOUG TOUG CUVEDPOUG VIO TN CUMMETOXN TOUG KaI TNV EUYEVIKA
TOUg TTPOoBUIa VO TTAPOUCIACOUV TIG ETTIOTNHOVIKEG TOUG I0EEG
KOl TO EPEUVNTIKA TOUG ATTOTEAECUATA.

TéNog, euxapioToUue Bepud TOoug Xopnyoug Wag yia Tn OThAPIEA
Toug oTn dlopydvwon Tou Zuvedpiou kal To MMaAvemoTAWIO
AuTikiRg Makedoviag yia Tn 81a0eon Twv OUYXPOVWV UTTOBOUWV
Tou. @€éAovTag va diIaTnPACOUNE TNV ETTITUXNMEVN TTapddoan
TWV TTponyoudevwy Zuvedpiwv Tou EAANVIKOU ZTaTIOTIKOU
IvoTiToUTOU, €ueATTiIoTOUPE OTI TO TIApdvV  2uvédpio Ba
TIPOOQEPEI  ONPAVTIKEG  OUVEICQPOPEG  OTNV  ETTIOTNHOVIKA
KoIvoTnTa Kal 611 8a atroAadoeTe Tn diapov oag otnv Koldavn
ME TN QUOIKA TNG OMOoP@Id, TO E€TIPBANTIKO TNG TOTTIO Kal TNV
TTAOUCIa TTONITIOTIKA KOl YOOTPOVOUIKA ThG TTapddoon.

Ex pépoug Tng OpyavwTikng ETITpoTTAg

KwvaTtavTivog Taoidg
Erikoupog Kabnyntig, Tunuatog MnxavoAdywv Mnxavikwy,
MavemoTtnuiou AuTikrig Makedoviag

Dear Colleagues,

With great pleasure and enthusiasm, | welcome you to the 36th
Panhellenic and 2nd International Statistics Conference,
organized at the premises of the University of Western
Macedonia and co-organized by the Department of Mechanical
Engineering and the Hellenic Statistical Institute. Under the
theme "Data Analytics in Engineering," this conference
promises to be an enriching and insightful gathering.

Our conference is honored to host many distinguished
speakers, including renowned professors from both Greece
and abroad, who will share their experience and knowledge
with us. Specifically, the conference program includes
presentations from nine (9) invited speakers: Professor Kendall
from the University of Warwick, USA; Professor Pitas from
Aristotle University of Thessaloniki; Professor



Triantafyllopoulos from the University of Sheffield; Professor
Barbu from the University of Rouen-Normandy; Professor
MiloSevi¢ from the University of Belgrade; Professor Afendras
from Aristotle University of Thessaloniki; Professor Xing from
the University of Sheffield, and Ph.D. candidates Mr.
Mirpoorian from the University of Sheffield and Ms. Vigna from
the University of Chieti-Pescara.
I would like to express our sincere thanks to all the invited
speakers for accepting the invitation.
The conference aims to highlight the role of statistics in various
fields and seeks active dialogue, exchange of ideas, and
development of collaborations among academics and/or
professionals from different scientific areas. Within the
framework of the conference, all modern developments will be
presented, covering a wide range of topics related to the
broader Science of Statistics. The conference program
consists of lectures, organized in thematic sections,
discussions, and a parallel seminar.
We would like to express our sincere thanks to all the
participants for their participation and their kind willingness to
present their scientific ideas and research results.
Finally, we warmly thank our sponsors for their support in
organizing the Conference and the University of Western
Macedonia for providing its modern facilities. Hoping to
maintain the successful tradition of previous conferences of the
Hellenic Statistical Institute, we hope that this Conference will
make significant contributions to the scientific community and
that you will enjoy your stay in the city of Kozani with its natural
beauty, impressive landscape, and rich cultural and
gastronomic tradition.

On behalf of the Organizing Committee,

Konstantinos Tasias
Assistant Professor, Department of Mechanical Engineering,
University of Western Macedonia



Ayamntoi Zvvaderpot ko Dilot,

Me dwitepn yopd oag karwcopilovpe oto 36° Iavediqvio kot 2°
AeBvéc Zuvédplo ZTaTIOTIKNG 7oL dlopyavaveror and to Tunua
Mnyavoloyov — Mnyovikov tov Iavemompuiov  Avtikng
Maxedoviag, otnv Koldvn, 16-19 Maiov 2024.

To cuvédpia tov EZI éyovv dtavdoel mold dpopo ta terevtain 35
ypéVIo Kol onpepa cuveyilovpe v tpoomdbeia va Eemepdoovpe Ta
oteva Opla. g EAAvikig emkpdrteiag e ) d1eBvn dtdlotacn mov
TPOocdidove ©T0 XLVESPLO, YWPIC OUMG VO ATMAEGOLUE TNV
EMnvuc.

Me m ompiEn OA®V TOV HEA®V TOL TPEYOVTOG KOOMG Kol TOL
mponyovuevov AZ, g Tomikng Opyavatikng Emitponng kabmg kot
g Emompoviknig Emitpomig éxer oyxedwotel €va  mhodolo
EMOTNUOVIKO TPOYPOLUO LUE EKAEKTOVG OANTEG amd TNV EAAGda
KoL TO EMTEPIKO TOL LE TIG OLUATES TOLG B KAADWOLV APEVOS LLEV TO
0éua tov cvvedpiov T0 omoio eivar «Avalvan Agdouévewv otig
Emiotiues tov Myyavikod» apetépov dg €va, eupd Oepatodldylo Tov
TepLapPAveEL OLEG TIC OEUOTIKEG EVOTNTEG GTOV EVPVTEPO YDPO TNG
Zranionikng,  twv  IhOavotiwv, TtV Ztoyooukov Kol
Xpnuoroowkovouikayv — MoOnuotikov ko G AGQOMGTIKNAG

Emomunc.

Oeppég evyapiotieg TPog OAOVG Kot Kupiwg mpog to Tlavemotho
Avtikrig Mokedoviag to omoio avéhafe v cuvdlopyavmCT TOL
Yuvedpiov, KaBmOG EMIoNG KoL TPOG TOLG YOPTYOLG Yo TNV oTNPEN
TOLC.

Ex pépovg g Emompovikng Emtponig kot tov AX tov EXI
AreE Kapaypnyopiov, Ipdedpog EXI



Esteemed Colleagues and Friends,

We welcome you with great pleasure to the 36" Panhellenic and 2™
International Statistics Conference, which is organized by the
Department of Mechanical Engineering of the University of West
Macedonia, during the period 16-19 May 2024.

GSI’s conferences have come a long way over the past 35 years. This
year, we continue our attempt to go beyond the Greek borders adding
an international dimension, without of course, abandoning the Greek
one.

With the support of the members of the current as well as the past
Board, the Local Organizing Committee, and the Scientific
Committee members, we prepared an enriched scientific program
with distinguished speakers from Greece and abroad. These
presentations will cover not only this year’s conference theme on
“Data Analytics in Engineering” but also a broad scientific spectrum
by touching upon various topics in Statistics, Probability, Stochastic
and Financial Mathematics and Insurance Science.

We wish to express our sincere appreciation to all and mostly to the
University of West Macedonia, which is co-organizing this event, and
to our sponsors for their kind support.

On behalf of the Scientific Committee and the Boad of GSI

Alex Karagrigoriou
President of GSI



Ipookekinuévor Omintéc / Invited Speakers

2024 Theo Cacoullos Memorial Lecture

Wilfrid S. Kendall, Emeritus Professor, University of Warwick

Invited Speakers

Ioannis Pitas, Professor, Aristotle University of Thessaloniki
Kostas Triantafyllopoulos, Professor, University of Sheffield

Georgios Afendras, Associate Professor, Aristotle University
of Thessaloniki

Vlad Stefan Barbu, Associate Professor, University of Rouen-
Normandy

Bojana Milosevi¢, Associate Professor, University of Belgrade
Wei W. Xing, Associate Professor, University of Sheffield

Navid Seyed Mirpoorian, Doctoral Candidate, University of
Sheftield

Veronica Vigna, Doctoral Candidate, University of Chieti-
Pescara



Exnmoidgutiké Xegpvapio / Seminar

Emotnpovikés M£0odor kot Teyvikég Tov LTOTIGTIKOV
EAréyyov IowtnTog

210V EMYEPNUOTIKO KOGHO 1 GTPOATNYIKN ONUOGio TG TOL0TNTOG
éxel avaderyfel ta tedevtaio xpovio ¢ 0 kaBoploTIKOTEPOC I6MG
TOPAYOVTOS EMTUYIOG TOV TPOIOVIMV KOl LANPECLDY GTNV AYopd.
[Mopdrlo OumG 7OV Ol  EMYEPNOELS £yovv  aviiinebel T0
OVTOYOVIOTIKO TAEOVEKTILLOL TTOV OTOKTOVV HECH TNG TOLOTNTOG AVTO
7oL dgv €yel yivel, o€ avaioyo Pabud, katavontod sival 1 ypnon Kot
a&lomoinon TV emotuovikov uedddmv uécm tmv omoinv eival
duvatd va emitevyfel, pe tov TAEOV AmOTEAEGUOTIKOTEPO TPOTO, 1|
VYNA TOOTNTO. X€ aLTd TO TAAIGLO M EMGTAUN TNG ZTOTIOTIKNG
TPOCPEPEL GNUOVTIKA EPYOAEID Y10 TNV OMOTEAEGLLATIKY] AgtTovpYin
OAOV TOV GUYYPOVAV GUCTNUATOV TOIOTIKOD EAEYYOV.

Hepidqyn: Xt0 oguvaplo Bo Tapovclaetody Ol KUPLOTEPES
EMOTNIOVIKEG MEBOOOL KOl TEYVIKEG TOV OTATIOTIKOD EAEYYOV
TowdTNTaG e 10witepn EUQOCT OTNV TPAKTIKN EPAPLOYN TOVG.
Apyikd 8o mwopovclacBody ol TEYVIKEG TOV EAEYYOL TOPUYWYIKNG
ddkaciog ol omoleg €govv WG GTOYO TNV TPOANYN dnuovpyiog
EMITTOUOTIKOV TPOIOVTOV €V o1 cuvéyew Ba avapepBodv ot
TAéoV cVyYPOVES TAGELS GTO YMPO TNG TOLOTNTOG e ELPAOT): 1) OTN
YPNON OTOUTICTIKAOV TEWPAUATOV Y. TN PEATIOTN €KAOYY TIUOV
EAEYYOLEVOV TOPAUETPOV TOV TPOIOVIOV KOl TOV TAPAYDYIKOV
Sdkacu®V Kat it) otnv teyvikn Six Sigma.

Evétnteg Zepvapiov:

-Mw obOvtoun ovagopd o€ £€Aeyxo OmOdOYNG KOl  GYNLLOTOL
detypnatonyiog EAOT

- SPC, 10 Baotkd dtarypppota EAEYYov

- Agikteg duvatdrag

- Six Sigma

- ANOVA pe kot yopic petapinti tiociov

- Mapayovrucd Mepdporo 2°

— Factorial Experiments 3"

- Mn mopapeTpikn avaivor dtokdpovong

Yg molovg amevOvveETAL: POUTNTEG KOl EPELVNTEG OV BEAoVV va
eupabvovouy ™ yvdon tovg og BEHATO JGPAMOTG TOLOTNTOG UE
EMOTNUOVIKEG  TEYVIKEG AUECH EQUPUOCIUES OTO  TOPAYOYIKA
GUOTNLOLTOL.



poamartovpevn Yvoon: Baoikég évvoleg ZTaTioTikng
Méywetog apOpoc cvppeteydvrov: Tpidvra (30).

Ewonyntéc Xepvapiov:

H Mopaockevy Kametavomoviov sivar Enikovpn Kabnynrplo oto
Tuqpo Mnyovoréyov Mnyovik@v tov Havemoetnpiov Avtiknig
Moaxkedoviag evd sivor kol gpevviTpla / cvvepydtng oto Tunua
Mnyavoroyov Mnyovikov tov Apictotedeiov [loavemomuiov
Oeccarovikng (AILG). ‘Exet AdPer dimlopo Mnyavoroyov
Mnyavikod amd to A.ILO, M.Sc ot Awiknon Ilopoywyikdv
Yvomudtov kot Ph.D. ot Asttovpyia kot Awygipion Avtictpomv
E@odwactikdv Alcidwv eriong and 1o AILGO. 'Exel epyoactel mg
petaddaktopikdc gpgvvntig oto INSEAD ot Todhio kot g
emokénTplo Kabnyntpla oto Tunpa Mnyoavoldywv Mnyavik@v tov
A.IL.O. X petamruylokd enimedo xetl 5106&el 6to EAANVIKG Avoryto
Movemomuo ™ Oepoatikn evomto «lIponyuéva Epyoieio kot
MéBodot ya tov 'Eleyyo ¢ [Towdmracy evd eni oelpd eTdv dtaTelel
ovvtoviotpla 6o Metantuytakd [pdypappa «Atoiknon, Teyvohoyia
kot ITowdtntay Tov Avorytol [Havemotpiov Kompov.

O Alé€avopog Kapaypnyopiov sivar Kabnyntig ITiBavottomv Kot
Ytatiotikn)g oto  Tpfpe XToTioTiKg Kol AVOAOYLOTIK®V-
Xpnuotoowovokav  Mabnpotikov tov  Ilavemotnpiov
Awaiov. Zmovdace oto Iloavemomuo Ilatpov «xor  oto
[ovemompo tov Maryland, HIIA (Ph.D,1992). Extéc tov
Wwwtikod  (Novtidio, 1980-1986) wxor tov onpociov Topéa
(Ymovpyelo I'ewpyiog, HITA, 1986-1992), ctov axadnuaixd ydpo
éxel epyaotel oto Iavemotiuo tov Maryland kot oto Ivetitovto
Yratiotik®dv Emomuov (Taiwan) ko 8idage katd ypovoroyw
oepd ota [avemomuia Hatpodv, Maryland, ABivag, Korpov (ar’
omov Kot cvvtaglodotinke), oto EAAnvikd Avowktd Tlavemorto
kot oto [lavemotjuo Aryaiov (2014-2018, Tunquo Mabnupoatikdadv
kot 2018-2024 TpnAuo  ZTtoTioTknG Kot AVOAOYIOTIKGDV-
Xprnuotookovopkdv Madnpotikov).


https://mech.uowm.gr/en/paraskevi-kapetanopoulou/
https://mech.uowm.gr/en
http://www.uowm.gr/
http://www.uowm.gr/
https://actuarweb.aegean.gr/labstada/member/karagrigoriou-alex/
https://www.actuar.aegean.gr/index.php/en/
https://www.actuar.aegean.gr/index.php/en/
https://www.aegean.gr/
https://www.aegean.gr/

Hpoypoppa Xvvedpiov—Conference Program

IHéumtny — Thursday 16/5/24

AMOPIOEATPO - AMPHITHEATER

13:30 - 14:30 | Eyypaopn Xuvédpmv — Registration of the Participants

_ XaipeTicpoi — Welcome Addresses

15:00-15:45 W. Kendall

Cacoullos Memorial Lecture 2024: Three centuries of
random lines: from Buffon's needle to scale-invariant
networks

15:45-16:15 G. Afendras

Kendall curve-based index of dependence and test for
independence between random variables

16:15-16:45 AIAAEIMMA — KADPEX — COFFEE BREAK

16:45-17:10 G. Iliopoulos

Linear models for continuous paired comparison data
17:10-17:35 G. Papageorgiou

Temporal Dynamics of Time Series Topics: A Convex Hull
Visualization Approach

17:35-18:00 C. Meselidis

Robust Estimation and Testing via a General Family of
Measures

18:00-18:25 K. Fountoukidis

Joint monitoring of origin and scale of a shifted
exponential process with run sum control charts
18:25-18:50 K. Bourazas

Bayesian sample size determination for detecting
heterogeneity in multi-site replication studies

19:00 WELCOME RECEPTION




Hopoaockevn - Friday 17/5/24

09:00 - 14:00

Excursion / Exopopn

14:00 - 15:30

MEXHMBPINH AIAKOITIH — LUNCH

Aifoveo/Room A
15:30-17:10

Session / Xvveopia I1.1
E@appoopéveg IMBavotntes / Applied Probability
Chair/IIpogopedmv: G. Psarrakos/I. Yappaxog

15:30-15:50

I1. Mropmotag
Aratipnon 1010THTwY YHPOVeNS TOL UEYITTOV OO TUXALO
ap1uo tyaiwv uetofintarv

15:50-16:10

Y. Aapwig
H d1adpoun amo tig poég otic aobeveic poég:
levikevoeis katovouwv powyv talng k kot epopuoyés

16:10-16:30

I'. Baovieradng
To un opoyevés Mapiofiavo abotnua d1aKxpitod ypovoo
UE YWPNTIKOTHTEG (G ETLONUIOAOYIKO UOVTELO

16:30-16:50

2. TCavivne
Mia eméxcraon mg avadpouns Panjer yia peikteg
aOVOeTeg KaTOVOUES

16:50-17:10

E. Kovotavtiviong

Eoywyn ypriowv orotiotikov ueyefaov omo pua
TEPLOOIKN OTOYAOTIKI UETOPANTI] UE UNOEVIKODS UEGTOVS
0povg auvoAoD

Aifovca /Room B
15:30-17:10

Special Session / Exduc] Xvovedpia I1.2
Big Data and Statistical Analysis in Geosciences
Chair/IIpocopevav: 1. Karayepiong/I. Kapageridis

15:30-15:50

C. Gravalos

Enhancing Safety and Efficiency in Underground
Marble Quarries through Statistical Analysis of
Geotechnical Data

15:50-16:10

E. Varouchakis
Enhancing Statistical Analysis of Asymmetric
Geoscience Data using Gaussian Anamorphosis

16:10-16:30

A. Patra
Integration of big data analytics in digital twinning of
mineral deposits

16:30-16:50

V. Drakopoulos
On the application of fractal interpolation to the
modelling and reconstruction of seismic data

16:50-17:10

I. Kapageridis
Spatial Declustering of Exploration Data in Marble
Resource Estimation from Irregular Drilling Patterns

17:10-18:00

ATAAEIMMA — KAPEY — COFFEE BREAK




®ovayié/Foyer
17:10-18:00

Poster Session

Z.Kyrana

Dimensionality reduction on data cubes: Application
and comparison of various analysis strategies

N. Papafilippou

Strategies for Dimensionality Reduction of Categorical
Data

E. Pratsinakis

Strategies for dimensionality reduction of mixed-type
data: encoding strategies and techniques

A. Mpoukouvala /
A. Papakyrillou

Nowcasting techniques for European energy data

A. ITavapetog

H ovpfolij me Teyvirijc Nonuosbvng otnv Aijyn
Amopacewv: AlyopiBuor koir Epopuoyés

0. Anuntpradng/
I'. Toaxhiong

Amotiunon dtko1wuaTwy Tpoaipecns ue v ue@odo
martingale. Epapuoyn kou cOykpion oe mpoyuotixd
dedougvo. v noviélwv Heston koi Black- Scholes

20:15-23:00 EINIXHMO AEIIINO — CONFERENCE DINNER
X apparo-Saturday 18/5/24
Aifovca/Room | Xovedpio IV.1: Financial and Actuarial Mathematics
A Chair/IIpogdpevv:
09:45-11:45 Ch. Evaggelaras / X. Evayyehapog

09:45-10:05 Th. Pappas
A contribution to the comparative evaluation of efficiency
indicators in Eurozone using DEA methodology

10:05-10:25 V. Varlagkas
Pitfalls in interpreting the predictive power of technical
trading rules and weak-form market efficiency test
results. An empirical investigation for the Athens Stock
Exchange.

10:25-10:45 A. Bozikas

A comparison of statistical models for mortality
graduation

10:45-11:05

P. Hatzopoulos
A novel framework of stochastic mortality model
selection

11:05-11:25 G. Pitselis
Some New Developments in the Credible Distribution
Estimation

11:25-11:45 S. Nikolakopoulos
Extending the Mann—Kendall test to allow for
measurement uncertainty

AiBovca/Room | Special Session — Ewoucn) Xvvedpio IV.2

B Avaivon IorvpeTafintdv Xpovoserp@v/
Analysis of Multivariate Time Series
09:45-11:45 Chair/IIpogopedmv: A. Kovyrovptlie/ D. Kugiumtzis




09:45-10:05

E. Iloawadomoviov
THpofieyn molouetafAntav ypovooeipwv ue Reservoir
Computing xou LSTM

10:05-10:25

I1. MeTpiong
ZANUOTIOUOS APOLOD HOVTEAOD TOAVOPOUNONG
TOAVUETOLINTOV YPOVOTEIPAV LUE UETPO, TANPOPOPLOG

10:25-10:45

I. MviMig

Bpoyvrpobeoues [pofréyeic Zntnong Nepod amo
Movouerofintés Xpovooepés Zrabuamv Aséouevaov pe
xpron oAyopibumy Kol OTOTICTIKOY EPYOLELWV

10:45-11:05

A. Ayysromhdotng

Hpofreyn amodoons pabnrav Aevtepofobuiag
EKTTAIOEVONG Pooiouévy oe xpovooelpés foabuoloyiav e
xpron epyaleiwy Aoyiouiod avorytod kwoiko.

11:05-11:25

B. Xapavtidov
Movtédo mpofrewns tov AEI ue yprion catidtnrog katd,
Granger eKTIUOUEVY OO T UEPIKI] TVOYETION

11:25-11:45

2. Mahe@axn

Movreloroinon ko mpofleyn twv ekmoummv d10éeldiov
00 avlpako. oty Evporaixy Evaon ue yprion poviéiwv
ARIMA Kou teyvnTddy vELP@VIKDV JIKTOWV

11:45-12:15

ATAAEIMMA — KAPEY — COFFEE BREAK

AifBovco /Room
A
12:15-14:00

Session —Xvvedpia V.1: Zratiotiky) MegOodoroyio ko
Egappoyég / Statistical Methods & Applications
Chair/IIpogdpevawv: P. Economou / I1. Owkovopov

12:15-12:35

V. Chasiotis
Supervised statistical (machine) learning for domain
estimation with business survey data

12:35-12:55

D. Kavargyris
A graph-based hybrid analysis of the echo chambers
phenomenon: Insights from the Baltimore Riots

12:55-13:15

V. Papageorgiou
Exploring Disease Dynamics: A Markovian SIRD Model
for Transmission Assessment

13:15-13:35

A. Papachristos
Incorporating Subjective Survival Information in
Bayesian Mortality Models

13:35-13:55

D. Kugiumtzis
Community Detection in Correlation Networks from
Multivariate Time Series

AiBovca/Room
B
12:15 - 14:00

Ewwkn Xvveopia / Special Session V.2:

ISSP in Greece - social surveys and data for a deeper
understanding of important social issues
Chair/IIpogdpevwv : 1. Andreadis/ I. Avopeaong




12:15-12:35 I. Andreadis
ISSP in Greece — social surveys and data for a deeper
understanding of important social issues

12:35-12:55 N. Sivenou
The survey of ISSP 2022. Political attitudes towards
changing gender roles and family

12:55-13:15 S. Tseliou
The survey of ISSP 2023. The impact of National
Identity and Citizenship on political attitudes

13:15-13:35 E.-M. Papachristou
The pilot survey of ISSP 2024. Political attitudes and
digital societies
13:35-13:55 G.A. Millias
The pilot survey of ISSP 2025. Work Orientations
14:00 - 15:30 MEXHMBPINH AIAKOIIH — LUNCH

AMOPIOEATPO - AMPHITHEATER

Invited Session V1.1

Bl T8 Chair/Ilpogdpevav : E. Angelis/E. Ayyeiig

Ioannis Pitas

15:30 - 16:15 Al Science and Engineering: A new scientific discipline?

Vlad Barbu
16:15 - 16:45 Sequential interval reliability for semi-Markov systems:
modeling and asymptotic properties

Veronica Vigna
16:45-17:15 Forecasting the power generation Mix in Italy based on
Grey Markov Models

17:15-17:45 ATAAEIMMA — KAPEY — COFFEE BREAK

Invited Virtual Special Session V1.2 —
Advanced Topics in Statistics with Applications
17:45-19:45 | Chair/Mposdpedov: E.N. Kalligeris/E.N. Kahlryépng

K. Triantafyllopoulos

17:45-18:15 Bayesian Inference of Spatio-Temporal Dynamic Models
with Application to Air-Pollution Data
W. W. Xing

18:15-18:45 Modern Statistical Methods for Improving the Yield of

Advanced Node Integrated Circuits

S. N. Mirpoorian
18:45-19:15 Machine learning algorithmic-trading models based on
the mean reversion hypothesis of financial markets

B. MiloSevié
19:15-19:45 On the goodness-of-fit tests for censored data with cure
fraction




Kvpwukn-Sunday 19/5/24

AiBovca/Room | Session —Xvvedpia VII.1
A Yratiotiki kKou EQappoopévn Xrotiotik /
Statistics & Applied Statistics
09:30-11:10 Chair-Tlpogdpevov: I. Haoémovrog/G. Iliopoulos
09:30-09:50 A. Mrotoiong
Evo Mretliovo owto-ekKivoDuevo OLGypopio. EAEY o
VIO TNV GUECH OVIYVEVOH] TOADOIGOTOTOV OKPOLWV TV
09:50-10:10 Y. Aapwig
Beinuwueva draypouporo eléyyov tomov Shewhart
10:10-10:30 I1. Owovépov
Mn ropouetpirég uéBodor moparoiovbnong
TOAVOLATTOTWY POV OEOOUEVV
10:30-10:50 X. Néxag
Tomixn adioAdynon ooupwviog uetald cvokev@Y
AVOLYTOD KWOLKO. KOL GVTIOTOLYWV GVOPOPA,
Bropgyovixiis ypiiong, pe epapuoyn o petpntés pH.
10:50-11:10 X. Evayyghapog
Mirror-image opBoyavior cynuationol tpiddv emmeEdwy:
Kozaokevn, alioAdynan kor epopuoyés
Aifovca/Room | Session/Zvvedpia VIL.2 E@appocpévny Xratiotiki /
B Applied Statistics Chair - IIpogdpevovca:
09:30-11:10 P. Kapetanopoulou / I1. Kewgravomovrov
09:30-09:50 C. Kitsos
Simulation Study for the family of Generalized Normal
Ny(.02)
09:50-10:10 A. Georgakis
A multivariate Fay-Herriot model for forest
management units estimates
10:10-10:30 T. Chadjipantelis
Exploring Political Behavior of First Time Voters
through Hierarchical Cluster Analysis and
Correspondence Factor
10:30-10:50 D. Papadopoulos
simAlpha. A new algorithm to help scientists to assess
questionnaire reliability
10:50-11:10 V. Simpseris
VoteMatch Europe 2024. The position of the Greek
Political Parties on European Issues
11:10-11:30 ATAAEIMMA — KADEY — COFFEE BREAK
AiBovca/Room | Xvvedpia/Session — VIL.3 EQappoopéveg
A IMBavotnteg / Applied Probability
11:30-13:30 Chair-Ilpogopedov: C. Nakas / X. Nakog




11:30-11:50

E. Skamnia
Process Monitoring of Bivariate Poisson Data

11:50-12:10

K. Bavelis
Applications of Data Analytics for the maintenance and
improvement of the Electricity Distribution Network

12:10-12:30

A. Karagrigoriou
On the analysis of competing risks via the MSS
methodology

12:30-12:50

I. Triantafyllou

An Archimedean copulas-based approach for
m-consecutive-k-out-of-n: F systems under
exchangeability

12:50-13:10

C. Kitsos
Information Measures for the y-order Generalized
Normal

13:10-13:30

G. Psarrakos
On the usual stochastic order and covariance identities

Aifovco/Room
B
11:30-13:30

Yuvedpia / Session — VIIL.4

E@appoopévn Xratictiky) / Applied Statistics
Chair-Ilpogdpevov: O. Xatinmraviec/

T. Chadjipantelis

11:30-11:50

0. Mntpdxog
Avalvon Jedouevwv yio, Ty EAMVIKI] ayopa OKIVITWY

11:50-12:10

M. Honraysopyrov
Aetyuorolnyio oe Zouuetpiid Aixroo.: Auepolnyio
Extunpiov

12:10-12:30

B. Ntovoka

H emidpaon twv vraibpiwv dpactyprotitwy kot e
PUOIKHS QYWYNS 06 HOONTES UE UETOVATTEVTIKO
vmofabpo

12:30-12:50

II. Mripng

Emiioyn povtélov tov xivyripo. tov mhoiov
epapudlovrag weyvirés Katnyopiomoinong uyovikng
UaOnang kou ypnoipomoiddrvrag puedodovg karoroyiouod
KOl UEIWONG OLOTTATEDY TV OEOOUEVWIV

12:50-13:10

I1. ®1hokdGTOC
2Zratiotiky avalvon yia to Projectification otn
OULVTIPNON OEPOTKOPDY

13:10-13:30

E. Anpopéiing
Egopuoyés veopwvikawv dixtdwv ypapwv oty Epevva,
yio. ) vooo Alzheimer

AM®IOEATPO
AMPHITHEATER

13:30

AHEH XYNEAPIOY - CONFERENCE CLOSING
- [Ipotdoeig yio To Xuvédpro Xtatiotikng Tov 2025

- Zugton




ITEPIAHYEIY
ota EA nyvika

ABSTRACTS
IN Greek



MNpdBAePn anddoong padntwv Asutepofaduiag eknaidsvong
Baolopévn og XPOVOOELPEG BaOpOAOYLWV E XPiON EPYAAELWV
AOYLOULKOU avoLlytol KwéLKa

ABavaorog Ayyerontrhdotng, Akifraong Towpmipng,
Homaiodvvov Nikéiaoog
Aebvég IMavemotuo EALGdog Tunua Mnyavikav [Anpogopiknic,
Yroloyiotdv kot Thlemkowvaoviav, Zeppov
e-mail aagiop@gmail.com, atsimpiris@ihu.gr

YKomodg G epyaciag etvar m  depgvvnon G xPNoNS
EQUPUOYADOV AOYIGUIKOV OVOLYTOD KMOKA GTNV TPOPAEYT TG
oKOONUAIKNG  emidoong Ttov  podntov  devtepofdbog
EKTOIOEVONG  YPNOCIUOTOUDVTIONG TO.  1GTOPIKA  OedOpEVOL
BaBuoroyiog tovg. To dedopéva KOADTTOLV piok YPOVIKN
nepiodo 10 etdv kol meplhapPdvouv TPOPOPIKES Kl YPOUTTESG
Baduoroyieg 3.000 pabntadv Avkeiov Kot TV TpLdv Taéewv. H
perétn mepthapfavel T cvAhoyn, Kabapiopd Kot GTATIGTIKN
aviAvon Tov 0edouévev Tov oyetilovtol pe TV TPO0do TMV
pafntov pe v wipodo Tov xpdvov KoM Kol T xpNHon
EPYOAEI®V avolyTOh KMOOIKO Yol TPOYVOOTIKY ovaivon. O
otdyoc eivor vo avamtoyfodv povIEAD KOl TEYVIKEG TOL
umopobv  va  mPOPAEYOLY  TOL  HEAAOVTIKO  OKOOMUOIKA
amoTEAEGLOTO TV LadnT®OV pe BAon ta Tponyovpeve TpOTLTOL
amod00mNG ToVG. AEOTOLOVTOS AOYIGHIKO avotyTOD KMOKO, 1
gpyaoia dtvel pio ddkacio TpOPAEYNS avamapoydyn Kot
TPOGAPLOGIUT Y10 EKTOULOEVTIKA WOPVLATO OADV TMV KOt TOTMV
Kot Pafpidmv.


mailto:aagiop@gmail.com
mailto:atsimpiris@ihu.gr

To un opoyevég MapkoBLavo cUotnpa dtakpltol XpOvou

HE XWPNTIKOTNTEC WC EMLENULOAOYLKO LOVTEAO

I'. Baowie1adngc?, B. E. Manaysopyiov?
Tudue Mabnpatikav, Havemotiuo Avtikig Makedoviag,
*Tuqpo Modnpatikadv, Apiototédeto Hovemompo Osccalovikng
gvasiliadis@uowm.gr

Ymv moapovoa epyocion yivetar AOYoG apyikd, Yo TO un
opoyevéc Maprofiovéd cvotnuo (MOME) d1akpitod ¥pdvou pe
YOPNTIKOTNTEG OTIC KATUOTACES TOL. ®gwpodue OTL 1O
ocvotnua givor kKAEoTd Ko kdBe KatdoTOoN | TOL YDOPOL
kataotaceov S ={1,2,K k}, mapovcialer pio memepacuévn

yopnukomta ¢, 1=12,K K. ITpokeyévon va eEetdoovpe
CUUTEPIPOPE TOL GLOTHUOTOG otV €EEMEN TOL YPOVOU,
onuovpyeitan €vag emavaANTTIKOS aAYOPIOUOG VTOAOYIGHLOV
NG KOTAVOUNG TV LEYED®V TV KataoTdcemy pe mn Bondeia
TOV TOUPAYOVTIKOV POTAOV TOV HEYEODY TOV KOTAGTACE®V. TN
OUVEYELN, TO LOVTEAO ALTO TPOCAPLUOLETOL GTO YOPOKTIPLOTIKA
eVOG EMONOAOYIKOD VTOJEIYUATOC, TO OTOI0 KOTATAGGEL TOV
TANBLoUd oe TPEIC KOTACTAGELS (gvmabn WEAN, HOALGUEVOL
LEAN, WEAN o€ KopavTiva), o1 omoieg umopel vo Topovcstalovv
yopntikotto. To cuykekpyévo Hovtiélo ypnoylomoteital yio
va, TePypayel ™ petdooon evog kakofoviov Aoyioukol oe
éva. KAeloTd OiKTLO  VTOAOYIGT®V, OMOL 1 KATACTOON
KOPOVTIVOG TOPOVCLALEL TEMEPAGUEVT]  YOPNTIKOTNTO TOV
oyetiCetol pe 1OV TEPLOPICUEVO aplBUd TEYVIKOV oL glvar
vevBuvor yo TN SThpnom TG AELTOVPYIKOTNTOS TOV
cvotuatog. Me ) Bondeia evog MOME diapitod ypdvov e
TPE  KOTOOTACELS Kol yopntikotres, efetaletor 1
oLUTEPLPOPE TOV LEYEBOVG KABE KOTAGTAONG OTNV £EEMEN TOV
XPOVO.


mailto:gvasiliadis@uowm.gr

H AIAAPOMH AMNO TIz POEZ 2TIZ AZOENEIZ POEZ:
FENIKEYZEIZ KATANOMQN POQN TA=HZ k KAl EODAPMOTrEZ

Yropog A. Aagvig
Tunuo ZTatioTikng kot AVOAOYIoTIKOV — XP1LOTOOTKOVOLK®Y
MoOnuatikov, [ovemommuo Atyaiov
sdafnis@aegean.gr

Ot kotovopég mov oyetiCovior pe  Poég EMITLYIOY G€ akolovbieg
dituov dokiumv givol yvmotéc g katavoués taéng K kot £xovv
ueremBei extetopuéva ot PiPproypaic. Xtnv mwapodoa gpyocio
KAVOLUE piol aVOCKOTNGOT OTOTEAECUATOV TOL EYXOVV dNUOGIELOET
™V TeAevtaio SlETiOn KOl QLPOPOVV GE KOTOVOUEC GUYKEKPIULEVOD
TOTOL YEVIKELUEVAOV PODY, TOV AGHEVOV PODV Kol EPUPILOYDV TOVG.
AéEarc Khewornd: Kotovopéc Stmvoutkol TOTov, KOTavoueS ypovon
avapovng, Mopkofavy]  olvoida, oflomotic  GvoTNUATOV,
OTATIOTIKOG EAEYYOG OEPYAUTIDV.

BEATIQMENA AIATPAMMATA EAETXOY TYNOY SHEWHART

Taopog A. Aapwigt, @c6dmpog IMepdikne?, Méapkog B.
Kovtpog®
Tudua Ztatiotikig kot AVOAOYIoTIKAOY — XPNLILATOOIKOVOUIKGOY
MobOnpatikov, Havemompio Atyaiov
“Tipa Ztotioteic, Otkovoutkd Tovemotiuo AOnvay
*Tuipa Ztotiotikig kot Acpatiotikig Emomung, Mavemotpo
[epoidg
sdafnis@aegean.gr, theoperdik@aueb.gr, mkoutras@unipi.gr

2mv mopodoo epyacio ldyovpe véo dlaypdppato eAEYYoV TOTOV
Shewhart pe kavoveg acbevv podv. MeAeTApE To YOUPAKTPIOTIKG
TOV VEOV S0YPOUUATOV Kol TNV EMO0CT TOVG GUYKPLTIKA e dAla
Swypappate ot Proypaic, amodeikvhoviog TV avmTepoOTNTe
TOVLG YlOL TNV OVIXVELCT] WIKPOV N HEGAI®V aAAAYDY oTN HEST] T
g depyacioc.

AéEe1g Kheroua: Kavoveg podv, Héco unkog pong, Kotavoun ypovou
OVOLLLOVT|G.


mailto:sdafnis@aegean.gr
mailto:sdafnis@aegean.gr
mailto:mkoutras@unipi.gr

EDAPMOTEZ NEYPQONIKQN AIKTYQN FrPAOQN ZTHN EPEYNA
NA TH NOzO TOY ALZHEIMER

Anpapéding E.1Y, T'eopyiov K.2, Ayyeiig E.2
Tudua Tatpuciig, Apiototéreto IMavemotiuo Osccolovikng,
54124 @gooarovikn, EALGSa;
2y yoaq IIAnpogopiic, Apiototéreto Iavemotiuo Osscolovikng,
54124 @gooarovikn, EALGSa;

konsgeor@csd.auth.gr (I'.K.) lef@csd.auth.gr (A. E.)

*correspondence: researcher@dimarellis-emm.gr (A. E.)

Ta Nevpovikd Alktva I'pdoov eivor po katnyopia Texyntov
Nevpovikdv Awktoov Babidg Mdadnong mov oéyovror g
€l0000 YPAPOLS avTi Yoo amAd SVOCUOTO. ZNUOVTIKO TOVG
mAeovEKTN U elval OTL emTpémovy TV €£0pLEN Yvdong amd un
evkAeideln dedopéva, Tov dgv Uropovv va aglomoinfovv and to
KMo teyvntd vevpovikd diktva. And to 2019, €xovv
apyicel va avomtdocovtal OA0 Kol TEPLGGOTEPO. LOVTEAQ
TETOOV TOMOL UE OKOMO TNV €PEuvo Yoo TNV VOGO TOL
Alzheimer. H vdcoc tov Alzheimer givort puo vevpoek@LAGTIKN
acOéveln Kol amoteAel TV WO ovyvny oution Avolog e
TPOOOEVTIK YVOOTIKY] OLGAEITOVPYIO Kol TEMKO GTAS0 TOV
Oavato. Avotvoymc, dev €xel Ppebel axOUn OmMOTEAECUOTIKN
Oepamncio kol Tabopvcsloloyio TG VOGO TaPAUEVEL AYVOOTT,
KaBdg TpoOKETAL Yoo o ToAvTapayovTiky acBéven. 'Etot, ta
Nevpovikd Aiktva 'pdeov pe v wovotntd tovg va
oLVBETOVY KOl VO OVOADOVY TOALTPOTIKG dedopéva, OTMC
YEVETIKOUG OEIKTEC, WOyVNTIKEG TOUOYPOPIES KOl YVOOTIKES
a&loAoyNoels, ta Kabiotodv £va TOADTIHO epyaAEio a) Yo TV
Babvtepn KoTavonon g vocov, B) yia tnv £ykaipn 01dyvmon
™G OAAG Kot ) Yio TNV avATTUEN KOTAAANA®V Qopudkmv. e
avt ™ Pproypaeikn avookdnnon Ba avadeiEovpe pepkég
Ao T1G SUVATOTNTEG TOV TPOGPEPOLVV T CLYKEKPLUEVOL dIKTVLAL
omv épevva Yoo 10 Alzheimer, ®octe va o&bvouvpe v
OEMOTNUOVIKY] Guvepyosio kol vo mpowbnoovpe pio véa
mbavn Avon ota dAvta mpoPAuoto mov pog Béter m
GLYKEKPLLEVT VOGOC.


mailto:konsgeor@csd.auth.gr
mailto:lef@csd.auth.gr
mailto:researcher@dimarellis-emm.gr

Amnotipnon dikalwpdtwy poaipeong e tnv pEBodo
martingale. Epappoyn Kot cUyKpLon O MPAYLOTLKA

Sedouéva twv povréAwv Heston kat Black- Scholes

AnpnTpradonc Oegmotoking, Toakriong Ied@pyrog
Tuua Madnupoatikav, AN
dimthedim@math.auth.qgr, tsaklidi@math.auth.gr

Xmv  mapodoa epyocio agol yivel cOvioun avaeopd oTIC
©010TTEg ™G eminedng kivnong Brown kot ¢ emilvong g
OTOYOOTIKNG dapoptkng e€icmong mov amodidel v eEEMEN TG
TING KOG LETOYNG, OTN GLVEXELN AMOTIULATAL 1 0Sio TOV ATAMY
diowpdtov mwpoaipeong pe v péBodo martingale kor pe
katdAnén oto poviédo twv Black-Scholes. I'veton avagopd ota
eEMTIKA JIKOLOUATO QPAYLLATOG KOl TOPOVGIALETOL TOPAOELY L
omotiunong  Oikaumpdtov  (amhdv Kol EPAYUOTOC)  HECH
puebodoloyiog Monte-Carlo. TéAoc, Tapovs1aleTal GLVOTTIKA TO
LOVTEAO OTOYOOTIKNG dwakvuavong tov Heston kot yivetot
GUYKPLOT, TAV® GE TPOYLLATIKA OEGOUEVA, [LE TO KAOGIKO LOVTEAOD
Black-Scholes.


mailto:dimthedim@math.auth.gr
mailto:tsaklidi@math.auth.gr

Mirror-image opOoywviol oXNUATLOHOL TPLWV EMUMESWV:
Kataokeun, aloAoynon Kat epappoyES
Xaparapmog Evayyehdpog kor Mapkog Kovtpag

Tunuo Ztatiotikng kot Aceaiotikng Emoetiung, Iav. Ieipoiodg
hevangel @unipi.gr, mkoutras@unipi.gr

"Evog oyedloopdg tpiov emmédmy yio ) pehétn K mapayoviov pe m
XPNON N TEWPAUATIKAOV SOKIU®V, UTOpel Vo TOPOLGLAGTEL, YMPIG
BAAPN t™¢ yevikdTTag, g évag N X K mivakog pe otoyyeio 0, 1 kot 2.
Kabe ypoppn owtod tov mivaka givat éva dtdvoopa 1 X K pe otoryeia
0, 1, kot 2. Avo ypappés (@1 Az . Ag) ko (by by ... by)
TOV Tivaka o Tod aroTteELoVV éva (g0yog Mirror—image ypopupov av
(a; + b)) mod 3 = z yww k40e i = 1,2, ..., k, dnAadn, n pio ypopun
€IVAL 0 «OVTIKATOTTPIGHOGY TNG GAANG pe «kdtomtpo» to 1 X K
didvocpo to omoio €yet Oha To. oToleid TOL oo pe C, € =
(3—2z)mod3,z2=011mn2. To didvuopo avtd Kareitor KevIpikn
ypopun. Evac n X K oxediaopudg Oa xaAeitor mirror—image
oxedloop0G, av Ol YPOUUES TOV OTOTEAOVVIOL OTOKAEIOTIKG OO
Cebyn mirror—image ypoup®y 1 Kot KEVIPIKOV YPOUUDV.

YV gpyaocio avt Kotaokevalovpe kat a&loAoyodue mirror—image
opBoydVIoug oYNUATICHOVG TPV emmedmv pe N = 18, 27 ko 36
TEPAPOTIKEG OOKIUES.
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European Union (European Social Fund-ESF) through the
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Education and Lifelong Learning 2014-2020» in the context of the
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Autocleaning and Auto antibacterial Application” (MIS 5131364,
TiClean).
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MovteAomnoinon kat tpoBAsYn Twv eknounwv dtofeldiov
Tou avOpaka otnv Evpwnaiky Evwon e xprion LOVIEAwV

ARIMA Ko TEXVNTWV VEUPWVLKWYV SLKTU WV

Maocovpa Mermopévy, Maiepakn Xovia, Bacirerog A.
I'ewpyiov
Tu. Mnyavoroyov & Agpovavnnydv Mnyavikov, [av. Ilatpov,
Tunua Ztatiotikng kot Aceaiotikng Emotiung, Iav. Ieipoiodg
smalefaki@upatras.gr

H pBuooyn avantuén eivarl éva and to mo moAvovintnuéva
Oépnata g tedevtaing dekaetiog kol opiletol g n avamTLEN
OV KOAVTTEL TIG AVAYKES TOL TAPOVTOG YWPic va dtokvPedetal
N KavOTNTA TOV UEAAOVTIKAOV YEVEDV VO KOAOWYOLV TIG OIKEG
tovg avaykes. ‘Evag amd tovg PactkdTEPOVG TLAMVES NG
Buwowng avamtuéng eivan o mepiParroviikoc.  TTo
OLYKEKPIEVQ, 1 TEPPAALOVTIKY Plrocuotnto eEoc@alilel T
dlutpnon  tov  QUOoIKOV  mepPdAlovtog o TANPN
AEITOLPYIKOTNTO KO YPNOTIKOTNTO TOGO GTO TApOV OGO KOl GTO
péAov. Iapdia avtd, amd To HEGO TOV EIKOGTOV 0L1OVO, M
exflounyévion Kot 1 OWPKAS OVEAVOUEVT]  KATOVAA®GON
eVéPYEDG  odNynoav oty ovénon TV 0EPIOV  TOL
Bepuoxnmiov. Ta aépra Tov Beppoknmiov, €101KA Ol EKTOUTES
do&ewdiov tov dvBpaka (CO2), Bewpodvioan wg pio amd Tig
Baokés artieg g vepBEpLAVON G TOV TAAVITN, 1 OTOl0L, LLE TN
oelpd e, odnyel oe ducuevelg TEPIPUAAOVTIKES EMMTOGELG
OV GLVETAYOVTAL KivOuvo ENpaciog, TupKayudV, TANULLP®V,
™méng mayetovov kAn.. H  ovykévipwon CO2 oty
atpoceapo 1 omoio €yet awénbel omd Vv Evapén g
Bropnyavikng enavactaong Kotd nepinov 50% copemva pe
AwxvBepyntikry Emitponn yuoo v Kotk AAhayn, etvon
évag amd Tovs PacKOTEPOVS TAPAYOVTES GTOV OTO10 OQEileTN
n  vmoPabuon  tov  mepPdriovtog.  Ilpokewévov  va
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avTeTOMoTEL 1 aw&avopevn vroPdduion tov epPdAiovtoc,
VILApYEL EMElyovoa avdykn vo peretn et kot vo povtelomomel
N ypovoocelpd towv eknouncdv CO2 og eninedo ywpov kabmg
emiong Ko vo ypnoonombodv katdAANAo HOVTEAQ Yo
BpayvmpdBeopec kKo paxponpdBecpec mpoPréyelg twv pHmwv
tov do&ewdiov Tov AvBpoka. Xtnv mapovoo epyacio, Oa
YPNOWOTOMGOVIE  TO  TUMIKO  povTtéAo  mpOPAeyng
ypovooelpwv e eEoyeveic petafintéc (ARIMAX) kobdg kot
OlPOPEC  OIKOYEVEIEG — TEYVNTAOV — VELPOVIK®OV  OIKTOH®V
oLYKpivovTag TG EMOOGELS TOVG,.



AvaAuon 8edopévwy yla tnv EAANVIKA ayopa AKLVATWY

Oe60mpog M. Mnrtpdrog
Tpanela g EALGSOG
AebBvvon Owovopkng Avaivong kot Meietov
tmitrakos@bankofgreece.gr

H perém emokomnel ta 1010itepa YopaKTNPLOTIKE TNG EAANVIKTG
ayopag oKVNTOV Kot TS dbéoieg mnyég otoyeiov yo v
KOTOVONGT TV TAPUYOVIMOV OV SIOUOPPDVOVV TV TPOGPOPA
kol ™ {Rmon omv &v A0y® ayopd. ‘Epeaon divetar oto
UNYOVICUO GLYKEVTPMOOTNG TPWOTOYEVOV UIKPO-OEGOUEVDV OO
mv TpaneCa g EAAGOOG pe okomd v TapakoAovOnon kot
aviivon G eAMNVIKNG ktnuatayopds. Ilpdkerton yuo Tig
exBéoelg extiunong ¢ aflag oKvNTOV TOL TOPEYOVTOL
ONUEPO OTN YOPO HOC ONO TIGTOTOUUEVOVS  EKTIUNTES
OKIVITOV Y10 OTO100NTTOTE OKOTO Kol KLPIWG Yo TG avAyKeg
T0V  TPOmeCIKOD GLOTAUATOS. XPNOWOTOUBVINS OVTE  TO
Oedouéva, 1 UEAETN eKTIUG  OEIKTEG TIUADV OKIVATOV WE TN
Bonbelo aMA®V GTUTICTIKMOV KOl OTKOVOUETPIKAOV TEYVIKDV.

H pedémm mopovotdlel To  omoTEAEGUOTO  OLTOV  TOV
EKTIUNGEWV, KOOMG KO TIG TPOSPATEG EEEMEELS KO TPOOTTIKES
NG EMANVIKNG 0yOPAg aKIVITOV LE ELOOOT) 6TV KATOoKio. AT
MV avAALGT TPOKVTTEL 1| UEYAAN €EAPTNON NG EYXDPLIG
KTnpatoyopds amd ) {nmon and 1o eEmteptkd Kot TV mopeio,
NG OKOVO IO KOl TOV TOVPIGHOD, EVM TOPAUEVOVY BETIKEG OL
TPOGOOKIES KOl EAKVOTIKEG Ol OMOJOGELS OV STNPOvV TO
EMEVOLTIKO eVOPEPOV. Q0TOCO, EaKk0AoVOOVY VO VITAPYOLV
ONUAVTIKEG affefotdTnTeG KO TPOKANGELS YloL TNV EAANVIKNY
ayopd akivnTov (YeOmOAMTIKY aotdfela, evepyelokd KOGTOG -
KOGTOG VAIK®V, €MTOKINL KOl KOGTOG XPNUATOddTONG K.4.),
EVD TO KOOTOG OTEYAONG KOl GAAOL SEIKTEG TPOSITOTNTOG TNG
katoikiog Ppiokovtar oe dvcavdioyn SLGHEVY emimeda oTNV
EAAGOa oe oyéon pe Tig dAAeg yopeg g EE.
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‘Eva MntebqLavo auto-eKKLVOULEVO SLAYP O EAEYXOU YL
TNV AUECH AVIXVEUGH TTOAUSLACTATWV AKPALWV TLHWV

Amootorog Mrotoiong!”, Kovetavrivog Mmovpalac® ko
Mavayatg Towopvpting*

Tuimpe Madnuotikav, Havemotuo Ioavvivoy, EALGSa
2Tunua Owovopikdv, Otcovoucd TMovemotiuo Abnvav,
EAdda
3 Department of Mechanical Engineering, Politecnico di
Milano, Italiio
4 Tuqpa Ztotiotiknc, Owovopkd Havemotiuo Adnvaov,
EALdda
“e-mail address: abatsidis@uoi.gr

Awypdppato EAEYYOL YL TNV OViXVELON TOALOACTATWV
axpaiov TipGv og Tpaypatikod ypdvo (online detection), xovv
nmpotabel gite vwO TV KAOGKN) Bedpnon «ekmaidevong Kot
eAéyyou» gite pe ovtd-gkkvovpeveg pebddovg (self-starting).
SOUPOVA LE TIC TPAOTES LEBOOVG, 01 AYVOGTEG TOPAUETPOL TNG
dldkaciog ekTipmvTon otn eaon I mpv Eekvnoel n aviyvevon
o€ mpayuaTikd ypovo otn ¢edon II. And v dAAn, ot avto-
eKKIvovpeveg uébodot £yovv avamtvuydel 0tov o1 TOPAUETPOL
™G OIdKACiaG OEV €ival YVOOTEG €K TOV TPOTEPMOV 1] OEV
ekTiuovtonr péom wog edong I. Koprog oxomdc avthg g
epyaciog eivar M ewooyoyq wog Mmedliovng  pebodov
outopaTng  eKKivmong kol QUECNC  aviyvevong Yo
TOAUETOPANTE  KOVOVIKA  Oedopéva. XT0 TAOICLO0  avTo,
TPOTEIVETOL £VOL LAY POLLLLO EAEYYOV TTOV ATOTEAEL EMEKTOCT) TOV
TOAD yv@oTol dloypappotog eréyyov tov Hotelling (1947),
vioBetwvtag OtL 1 mopapeTpog Béomg ko KApokag g
TOALOIACTATNG KOVOVIKNG KOTOVOUNG €ivol GyvmoTteg Kot 1
omolo  dwbéoun mAnpoeopian dlvetar HECH NG €K TOV
npotépev ovluyovg Katavoung dvvaung (conjugate power
prior). Kanoteg Oempntikéc 1010TNTEG TG TPOTEWOUEVNG
pebodoroyioag  moOv  aeopovV TNV oy  KOL TN
CUUTEPOCUATOAOYIOL HETA TNV aviyvevorn okpoiog TG,
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TPOTOTOLMVTAG KOTAAANA TN pebodoroyia twv Mason et al.
(1997), mapovoidlovral, eved 1 anddoon tng a&loAoyeiton LEGH
peréng mpocopoimong. Térog, n néBodog epappoletal o Eva
TPOYUATIKO GUVOAO JESOUEVMV.

AvaQopéc

Hotelling, H. (1947). Multivariate quality control. lllustrated by Air
Testing of Sample Bombsights. In: Eisenhart, C., Hastay, M.W.
and Wallis, W.A., Eds., Techniques of Statistical Analysis,
McGraw Hill, New York, 111-184.

Mason, R. L., Tracy, N. D and Young, J. C (1997). A practical
approach for interpreting multivariate T~2 control chart signals.
Journal of Quality Technology, 29, 396-406.



ErttAoyn povtéAou tou Kivntipa tou tAoiou epappoloviag
TEXVIKEG Katnyoplomoinong pnxawvikng paénong Ko
XPNnoLonolwvtag HEB0S0uG KATAAOYLOHOU Kal HELWONG
S100TACEWV TWV S£60UEVWV
Havoyidmg Mripng!, Kvpiakog Exaprartos?, Ipnyopng
Moanoysopyiov!, Aucarepivy Zkapvial, Zotiprog
Mngpoipng?, Moivypovng Owkovopov®”

! Tunpoe HoMtikdv Mnyavikdv, oavemotmuo [Hotpdv
2 TuAuo Awiknong Enyeipiocwv, Havemotiuio Meipaidg

peconom@upatras.gr

H dwebvg vavtihoxm Popnyoavia mopdyel, owbétel kot
yperdleton va emeEepyaleton kabnuepvd éva 1epdotio OyKo
dedopévev, to omoia yopaxtnpilovior omd TNV LYNAN
d1aoTaoT, TNV TOPOVGIN TOAADY EAMTMOV KOl EGQUAUEVOV
KOTOY®OPNOE®V 0ALL Kol OITAOEYYPOQOV eEaitiog Kupiwg Tov
avOpoOTIVOL Tapdyovta N AOY® TG eEAAeimovGag Tpdcfacng o€
evaioOntec, amdéppntec Ko onuovtikéS mAnpogopies. Ta
YOPOKTNPLOTIKE QVTA TOV OEGOUEVMV £YOVV KPIGIIO OVTIKTUTTO
oTIG amopdoelg Tov Aappdvovror pe Pdon to dtbésia, cuyva
OVETOPKY] OEOOUEVA, OONYOVTAG &V TEAEL, OE ECQPUAUEVEG
OTOQACEL; Kol EVEPYEIEG UE GLVEMAKOAOLON pelmuévn
TOPUYOYIKOTNTO, OVENUEVEG  AEITOLPYIKEG domdveg Kot
ONUOVTIKY LEI®MON TOL OVTAYWOVIGTIKOD TAEOVEKTNLOTOG.

21 mapoHoo LEAETN TAPOVGLALETOL L0 OAOKAT POUEVT £PELVL
CUUTANPWOONG TOV EALEITOV TIUOV Kol EQPAPLOYNG TEYVIKAV
peimong doTdce®V He 6TOY0 TNV EAYMYT] CUUTEPAGUATOV
YO TNV €MIMTOON TOVG GTO HOVIEAQ UNYOVIKNG HdOnomg
tawvounong. Il ovykekpyéva, o1  TEYVIKEG — AVTEG
epapudlovtar Kot cuykpivovtal yio TNV tagvounomn e KOpLog
unyavig evog mholov pe Phon to dwbéciua TEXVIKA KO
Aertovpycd XOPOKTNPLOTIKA TOV mAoiov,
CUUTEPIAOUPOVOLEVOV TV  QUGIKOV  OlOCTACEMV, TMV
SWPOPOV  YOPNTIKOTATOV, TOYLTATOV KOOGS Kot NG
KATOVAA®ONG.
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Awatpnon 8LoTATWY ypavong Tou LEYLoTou amno tuxaio
aplOuo Tuyxaiwyv petafAntwv

Havoyidtg Mropmotagt, Méapkog B. Kovtpag?
Tufua Modnuotikdv, Hovemotipuo Ocooaiiog
2 TpuApo ZToTioTIKAS Kot AcpaloTikig Emotiung,
[Mavemomo [Mepomdg
pbobotas@uth.gr

Yy gpyacio oty yiveTon pio LEAETN GYETIKA LLE TN d0TPNON
wotTOV  YHpovons, Ommog ovovtog pvluod  actoyiog
(increasing failure rate — IFR), av&ovtoc pécov puvbpod
aotoyiog (increasing failure rate average — IFRA), xou véo
KaADTEPO omd ypnoomomuévo (new better than used — NBU),
Yo NV UEYIOTN TOPATNPNOT OTNV  TEPITTOON TLYAIOV
delypotog  pe  toyxaio wAnbog mapatnpnoewv  (random
maximum). To oamoteAéopato €vVOmOOLY, GLUTANPOVOLV,
dopbmdvovy, emekteivouy  KOUN  YEVIKEDOLV  LIAPYOVTO
aroteléopato ot PipAoypagia. Qg vToTPOidV TG UEAETNG,
glodyovtor emiong ot avtiotoreg £€VvoleG T®V  1010THT®V
ypavong IFR, IFRA kot NBU vy pia pun apvntikn pktod
TOTOL TLYOLN LETAPANTT.

Avapopég

Bartoszewicz, J. (2001). Stochastic comparisons of random minima
and maxima from life distributions. Statistics and Probability
Letters, 55, 107-112.
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Hazra, N.K., Nanda, A.K., and Shaked, M. (2014). Some aging
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components. Naval Research Logistics, 61, 238-243.

Li, X., and Zuo, M.J. (2004). Preservation of stochastic orders for
random minima and maxima, with applications. Naval Research
Logistics, 51, 332-344.

Shaked, M. (1975). On the distribution of the minimum and the
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Patil, G.P., Kotz, S., Ord, J.K. (eds), In: A Modern Course on
Statistical Distributions in Scientific Work, vol. 1, Springer,
Dordrecht, pp 363-380.
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BpaxunpoBeoueg MpoPAEPels Zntnong Nepou amno
MovopetaBAntég Xpovooelpeg ZTaOuwv Asapevwv He Xprion
OoAYOpiOpwWVY KOl OTATLOTIKWY EPYAAELWV

Mvuring IN'edpyrog, Ahkipraong Towpmipng
Aebvég IMavemotiuo EALGSog Tunua Mnyavikav [Anpogopiknic,
Y7oloyiotdv kot ThAemkovavidv, Zeppmv
e-mail geormyll@ihu.gr, atsimpiris@ihu.gr

H Bpayvrpdbeoun mpdPreym g {mnong vepod omotelel éva
kpiowo {tnua ywoo ™ Jayeipion vVOATIKOV TOPWV, EWOIKE GE
neplddovg évrovne Enpaciag 1 vymAng xotoviiloong. H ypron
aAyopiBumv punyoviknc péddnong, énwg ta Long Short-Term Memory
Networks (LSTM) ko RandomF orestR egressor umopei va fondnoet
GTNV OVOTTAPMOT) TOV EAMAATTOUATIKOV TILMV ALY Kol 6TV akpipn
poOPAeYn Pacel dedopévav amd ¥povoselpég oTaBUMY dEEQUEVDV.

INa v aviyvevon kat dtayeipion avoOUOAM®Y oTo dedOUEVA, EKTOG
omd v mponyuévn texvoroyio twv LSTM, 1 ypion oTaTIoTIKGOV
gpyareimv ommg to gvpog dakvpavong (Interquartile Range, IQR),
TO Kwovpevo péco (moving average) Kol 1 TEYVIKN TNG
emavadetypotolnyiog (resample) mailovv kpicipo poro.

H ocvvdvacpévn ypfion avtdv 1oV GTaTIGTIKGOV epyalelnv evioydel
OTNV OVOyvOPLoY] Kol KOTOVONGT TOV TOT®MV OVOUOAIDV OTo
dedopéva xpovocelp@V kat givorl LOTIKNG ONULAGIOS Yo TV EPOpLOYN
OTOTELEGUOTIKOV — TEYVIKOV OopBmong kot  mpoPreyns. Ta
OTOTELEGLLOTO. KOL Ol LETPIKEG EMIOOOMNG TOL HOVTEAOL JElYVOLV OTL
10 LSTM Aetrovpyel moAd kKaAd oty TpOBAEYT KOt TV OVOTANP®GN
TOV EAMEMOVIOV TOV 6TO GUVOAO dedopUéEvV. Ot YaunAég Tiég
tov petpikdv MSE (Mean Squared Error) 0.02235kor RMSE (Root
Mean Squared Error) 0.14952 vrodeucvoovv 0Tt ot TpoPAEels Tov
LOVTEAOL €Vl KOVTA OTO TPAYLLOTIKG OEGOUEVE, EVD 1) VYNAN TIUN
tov R? 0.9878 deiyver 6t 10 povtédo eEnyel onuUovTikd HEPOG TNG
OLKOUAVOTG GTO GUVOLO SEGOUEVMV.

[IpaypotomomOniav mpoPAEyelg Yo Tig peAlovtikég Tipég {nnong
OYKOV VEPOD OE U0l GUYKEKPIUEVT] HEAAOVTIKN ¥povikn otiypr. H
amOo00T TOL HOVIEAOL afloloynbnke pe tn ypnomn TG KETPIKNG
Méoov Tetpayovikod Zedipoatog (MSE)ue oamotedéoupata
detypatonmrikd kamowwv defopevav. Aggapevyy 1: 0.01045
Ag&apevi) 2: 0.00306, AgEapevi 3: 0.00122, AeEapevn 4: 0.00060
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Ta amotehéopato deityvouv OTL TO PHOVTELO Agltovpyel pe akpifeia
omv mpoPreyn g {Mong Oykov Tov vePoy OTIC OeEAUEVE,
TOPEYOVTOC GTOVG OLOYEPIOTEG Ui aS10mIoTN EPYOAELOONKN Yo TNV
TPOETOWOCTI0 KOl OVTOTOKPION OTIC aVAYKES Uio To opBOoAOYIKNG
SLVOUNC VOATIVOV TOP®V.
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Tomucn alodoynon cop@oviag peTaéd GVGKEVAOV
VoL TOV KMOLKO KO OVTICTOL(MV UVAPOPaS,
Propunyavikng ypiiens, pe epappoyi og perpntéc pH.

Evpopoio Mrataxe & Xpiotoc Ndkag

Epyacmpro Biopetpiog, Tunpa 'eomoviag, @utikng [apaymyng kot
Aypotikod IepiBariiovtog, yoln ['eomovikdv Emotumv,
[Mavemotmo Osooariog,
086¢ dutokov, 38446 N. Iovia/Boérog, Mayvnoia.
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Ol 6VoKEVEG AVOLXTOD KAOOIKA YPNCLULOTOI0VVTOL TAEOV GE
mnbopa epsuvnTikedv epapuoydv. o ™ ovykekpuévn
EQUPLOYT, KATAOKELAGTNKE VEOG, avOLXTOD KMOKa, PopnTdg,
YooV K6oToVG Kataypagéas pH, KatdAAnAog yio LeTpnoelg
nediov, mov oyedldotnke Ko ovamtOyOnke Yoo ypnon o€
TEPALOTO GYETIKA LLE TN HETATOINOT YE®PYIK®OV TpoidvTwv. H
ovokevn Pabpovoundnke og emnineda pH peta&d 4.01 ko 7.01.
21 ovvéyela, dokudotnke pe yepoxivnteg petpnoelg pH oe
YOUO  EOMEPOOEWDV.  XYed01doTNKE  TLUMIKN  SldKaGio
a&loAoynong ovueoviog petalhd TG GLOKELNG OVOTYTOV
KOO kol tov adiappoyov petpnty pH Hanna H19024.
Ymoloyiotnkav deikteg cupemviag Ko mpotddnkav epyoieio
YPOQIKNG  afloAdynong HEC®  VROOEYHAT®V  (LOVTEA®V)
HEKTOV emdpdoewmv. Xv{ntodvtal To. TAEOVEKTILOTA KO TOL
LEWOVEKTAUOTO TNG €PUNVEING TNG OLUEOVIONG UECH TNG
TPOTEWVOUEVNG O0OIKOGING. XTNV €QOPUOYN MO Ol OelKTES
avéQepoy  UETPIL GLUEMVIOL KOl 1) TEPETAIP®O  AVOALOT
opOWTNTOS amOKAAVYE pia 6tabepn dapopd/pepoinyio 0,22
povadowv pH. Metd v emavofabupovouncn, n cvuemvia
petalld tov cvokevmv PeAtiddnke oe eapetikd enimeda. H
dwdwacio pmopel va akoAovdnBel yevikd yio v amouyn
TOPATAOVNTIKOV 1 VIEPPBOAKA ATAOTKMOV OTOTELEGULATMOV
LEAETAOV TTOV AVOPEPOVY LOVO GUVTEAECTES GLGYETIONG Y10 TV
TOTIKY]  a&oAOYNoN TG OLHQOVieG pHeTald  UETPNOE®V
GLUGKELMV.
Avogopéc
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H enidpaon twv unaibplwv dpactnpLotNTwy Kot tTnG GUoLKAG
AYWYNC OE LOONTEC ME LETAVOAGTEUTLKO UTtOBaOpo

Ntovoka Baya!, Manadoémoviog Anpitpne?

' Aev@dvrpio 3ov Anpotikcod Zyoreiov Mokarod PoAnpov,
Yroynoewo Awdaktop University St.Kliment Ohridski Faculty of
Preschool and Primary School Education,

2 Yratiotikog, BasisPap; info@basispap.com

H évtaén elvar éva molvtipo epyaieio mov ypnoylomoteital and to
oyoieia Yoo T Onpovpyio evOg EKTodEVTIKOD TEPPAALOVTOG TTOV
dwoeariler ™V acedielo Yoo To OO EVOapPOVOVTAG TN
GLUUETOYN KO TNV gunuepia Tovs, v mpodyel To oefacud Kot TNV
amodoyn g Owpopetikdéntog. H epappoyn g évtaéng oto
péonuoa e QLOIKNG ay®myNS Kol Tov vraidpluwy dpacTnpOTHTOV
GTOYEVEL GTNV OMOTIKY aVATTUEN TV TOdIdV. XKOTOS QLTS TNG
£PELVOG MTOV VO EVIOTIGEL TIG EMMTTMGELS TNG PLGIKNG AYOYNS OG
LEPOG TOV GYOAMKOD TPOYPAULOTOS G OO TPOGYOAKN G NAtKiog
LETOVOCTAOV Kal, TOLTOH(POVA, VO JEPEVVICEL TMOG Ol LIAiOPLES
OpaoTNPOTNTEG TTOL TPAYLOTOTOOVVIOL KATO TN OPKEW. TOL
pofnpatog  copfdriovv oty évtadn  oUTOV TV TOUOLOV.
Epoapudomke mpdypoppa QUOIKNG  oy®myng kol vroaifpiov
OpaCTNPOTATOV Yot OO TPOGYOMKNG MAKIOG e Kot yopig
VIOPaOPO HETOVACTMOV. TN LEAETN GUUUETELYOV GLVOAIKA 98 OO
npocyolkns nikiog. To 51% (N = 50) eivar kopitoa kot to 49% (N
= 48) ayopio. H vraiBpio mapéppaocn Pornce otnv kovoviky kot
cuvawsOnpotiky avamtuén dAwmv tov toudwwyv. Ta arnotedéopata
oVTA 001 YOVV GTO GUUTEPUCLA OTL TO TPOYPOLLO PUGIKNG AY®OYNG
Kol vraifpliov dpPacTNPOTHTOV 7OV EPUPUOCTNKE OTodEl ONnKe
aroterecpatikd. To TPOYPOUILO TOV EPAPUOCTIKE, 001YNOE OTNV
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évtaln modldy, PETAVASTAOV KOl U1 UETOVOGTOV, EVIGYVOVIOS TI
KOWOVIKEG Kol GLVOIoONUATIKEG Tovg de&10TNTEC, avEAVOVTOG T
GLUUETOXN TOVG Kot dtac@aAiilovtag tnv eunuepia tovg. Emopévac,
UTOPOVLE VO GUUTEPAVOLLE OTL 1 EGAY®YN OVTOL TOL TLTOL
TPOYPOUUATOV  QUOIKNG Oy®YNS OTO VNTaywyeio pmopel va
00N YNOEL GTNV OMOTEAEGLLOTIKY EPAPUOYN TOV OPYDV TNS EVTUENG.

Avapopéc
Jackson, A. J., Miller, J. T., & Stevens, G. K. (2012). School anxiety:
Teacher-rated stress factors in Bulgarian school children. In M.
Brunner (Ed.), Psychology in schools (2nd ed., pp. 12-37), School
Press.

Mn napapeTplkeg pEBodol mapakoAovOnong
TOAUSLACTATWY POWV SESOUEVWV

Moivypévng Owovopov!”, Totiprog Magpoipng?
! TuApa Moltikdv Mnyavikdv, Havemiotiuio Iotpodv
2 TuRuo Aroiknong Enyeipiocwv, Havemotiuio Meipaidg

peconom@upatras.gr

H ototiotiky mopaxolovbnon depyacidv etvor CoTikng
onpaciog oe SLPOPOVS TOUELS OTTOC N PLOEMTNPNGN, OL POES
dedopévev K.o. TV Topodca £pYacio TopovctdleTol o pun
TOPOLETPIKNG SLodKacio TopakoAoHONGNS TOV GTOYEVEL GTNV
aviyvevon oAlay®v ce moAvdidototeg poég dedopévav. H
dwdwacio Paciletor otn ¥pnon TV KuptOV ONK®OV (CoNVEX
hull) yio tv Kotackev] KOTIAANA®V S10yPUUUATOV EAEYXOV.
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H oupBoAn tng Texvntig Nonpoouvng otnv AnYn

Anoddoewv: AAvooiBuor kal Ebaouovéc

Anutpng Iavaperog
[Movemommuo Avtikng Mokedoviag,

Tunua Ztatiotikng kot Aceaiotikng Emotung
d.panaretos@uowm.gr

Ta televtaio ypdvia, N eEEMEN TOV LIOAOYICTAOV AL Kol T
avaykn enegepyaciog HeyaAov dykov dedOUEVOV EGTPEYE TNV
EMOTNUOVIKY]  KOowotnto oty avamtuén  «EEumvovy
TEXVOAOYIDV. AVTEG 01 GUYYPOVES TEXVOAOYiEG TV EKEIVES TTOV
evovvaupwaoav to medio g Teyvntig Nonpoovvng (TN). H TN
xpnoonotel «E&umvougy adyoplfpovg ol omoiol KataAnyovv
0€ OMOPAGCELS POCICUEVES OTA OEGOUEVA, EVA TPOGPEPOVV
TPOTOHYVOPEG SLVATOTNTEG OVOAVGTNC.
Ymv mopodoa epyacio TopoLGIAlOVTOL EVOEIKTIKA WEPIKES
nepumtooelg ypnong e TN oe medio g Mnyovikng 0mme M
Kotaokevaotikn, n [epiParrovtikny ko 1 Evepyelaxn oAl
Kot topelc Ommwc M Yysio ko mn Emyepnpotikotmra,
avadekvoovtag Tov Tpdmo pe tov omoiov n TN ocvpfdaiiet
OeTIKA 0NV AVTILETOTIOT TOAVTAOK®V TPOPANUATOV KaBDG
Kol TNV OloyEiplon Kol ovaAvon HEYAAOL OYKOL OES0UEVOV
(Big Data) mov mapdyovtot kaOnuepva.
EwWwotepa, n moapovcioon eotidler oty aflomoinon twv
aAyopiBuwv Mnyovikng Mabnong (Machine Learning) kot
Bafidc Mnyovikng Mabnong (Deep Learning) yw v
OLTOLOTOTTOINGT GTNV ANYT| ATOPAGEMV.
Téhog, egetalovtan ta {nmpato NOKNG Kol dPAveELNS OV
avaKVTTOVY péco amd TV xpnon twv oiyopibuov TN,
tovilovtag v dpeon avaykn Béomiong puOcTiKon TAaciov
TOV VaL €YYLATOL TV VIELOLVYY YPNOT TNC.
Avogopéc

Tianyang Lin, Yuxin Wang, Xiangyang Liu, Xipeng Qiu. (2022). A survey of

transformers. Al Open, 3, 111-132. https://doi.org/10.1016/j.aiopen.2022.10.001
Zhang Z, Li J. A Review of Artificial Intelligence in Embedded Systems.

Micromachines (Basel). 2023 Apr 22;14(5):897. doi: 10.3390/mi14050897.

PMID: 37241521; PMCID: PMC10220566.

Huang, Qi. (2017). Application of Artificial Intelligence in Mechanical Engineering.
10.2991/iccia-17.2017.154.
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AswypatoAnyia oe Zuppetpika Aiktva:

ApepoAnyia EKTIHNTPLWV

Homayempyiov Mupto, ®appdkng Nukoraog
Tunua Madnpoatikav, AIIO
mmpapageor@math.auth.gr, farmakis@math.auth.gr

Ta diktva Teivouv va pumovv OAOEvVa Kol TEPIGGOTEPO OTN
eapétpo TtV gpyoreiov g Emommpovikng-Epevvnrikng
Kowomrag. Etvat po moAd evoagpépovoa Kot xprioyn £vvola
KOl Ol EQOPUOYEG TOVG ekTEivOvTOl € €vol peydlo @douo
TEPUWITOOEWMV. XTNV TAPOVCO EPYACIa €l0AyeETOL £V, €100G
SIKTLOKAOV OOUDV TTOL £YEL TO GUVOAO TMV OKUMOV CUUUETPIKO.
®a ypnowonomBel mg TANOVOUOG-GTOYOS Y10 OEYLOTOAN i,
H otdyxevon elvar omv emdioén va €yovpe oamd 1™
detypoToANyio QUeEPOINTTES EKTIUNTPIES TNG HEONG TIUNG TOV
TOPAUETPMV ETUAYOV TUYOLOV LETAPANTOV TOV VIEIGEPYOVTOL
010 €Kdotote mPOPANUa. Tivetonr apyikd o €160yOYIKY
Tapovcioon TV OIKTH®V Kol TOV POCIKOV EVVOIDV Kol
W0V0TNTOV ToVG KOOME Kol UL ovOAOYN TapoLGiaoT TN
detypotoAnyiog Kot Tov ToA) Pacik®v HeBIOMV-TEXVIKOV TNG
mov glvol TOAD YVOOTEG Oamd TNV OYETIKN TOYKOGULO
BPAoypapio. Xt ovvéyeln efetdletor TO O 1 TOIEG
pebodoroyieg detypatonyiog 6ivovv apePOANTTEG EKTIUNTPIEG
™G HEONC TIUNG TOV TUYXOU®MY UETOPANTAOV TOV VIEIGEPYOVTOL
ot Vo eEETaon mpoPAnuata. Eival yvootd ot detypatoinyia
oe OlkTva Oev €Yl GLYVA TETO0 OMOTEAEGUATA OGO £XEL GE
dAlovg TAnBvopove. E&etdleton n amdn tuyaio detypoatoAnyio
Kol TOPOAAOYEG TNG TOL OvoeEPOVTOL Kuplog o€ 2 1
TEPLOCOTEPQ GTAJO EPUPLOYNS TNG. Afvovtan TEAOG Kot LePKd
napadelypata mov deiyvovv v 1oL Kol T0 EPAPUOGIHO TOV
Bacdv BepNTIKOV SIUTICTOGEWDV.

Avapopéc
Cochran W. (1977). Sampling Techniques, John Wiley & Sons, Inc, New
York, London, Sydney, Toronto.
Farmakis N. (2015). Sampling and Applications, Hellenic Academic-Books,
Athens, (in Greek). ISBN: 978-960-603-093-2.
Farmakis N. (2016) “Introduction to Sampling”, Kyriakidis Bros Editing
S.A, Thessaloniki (in Greek).


mailto:farmakis@math.auth.gr

MNpdPAedn moAupetaBAntwy xpovooelpwv pe Reservoir
Computing kat LSTM

Erévn omadomoviov, Anuintpng Kovyroopting
Tunua Hiektpoddymv Mnyavikdv kot Mnyovikov Ymoloyliotov,
Apiototéreto [avemotiuo Oescarovikng, [lavemotnuiodmoin,

54124, ®eccarovikn
epapador@ece.auth.gr

Ta Khoowd avadpopikd vevpovikd diktva eivar pio opdoa
VTOAOYICTIKOV LOVTEA®V TWV OTOI®mV 0 oYECHOG otnpileTan
o1 Agrtovpyio TOL AVOPOTIVOL EYKEPAAOV KOl TOVTOYPOVA 1
OPYITEKTOVIKY] TOVG HE TOV PpOY0 avAadpaomg EMTPEMEL TN
XPNON TOLG ®G OLVOMKO OCULCGTNUOTO Kol Y.  OVTod
YPNOWOTOWVVTIOL oIV HOovTEAOTOinon Kot TTpoOPAeyn
YPOVOGEP®V. 'Evag TOTOC VEVPOVIKOV SIKTO®V TOV OVI|KOLV
O€ OTNV TNV KATNYopio Kot TPoTIH®@VToL ilaitepa eattiog Tmv
dvvaToTNTOV PEYIANG pvnung mov dwbétovy givar ta LSTM
(Long Short-Term Memory). H tomoloyio. tovg emitpémnel vo
Moebet vroyn meplocdTEPT TANPOoPOpio. amd T Olbéoun
YPOVOGEIPA KOl KOT' EMEKTOCT VO OVIYVELTOLV ELKOAOTEPO
TUYOV €EAPTNOELS UEYAAOV XPOVIKOD €0POVE GE GUYKPLON UE
GALOVG TOHTTOVG AVASPOUIKDOV VEVPOVIKGOV SIKTOOV 1. Q6T660,
N vmoAoyloTikd axpif] ekmaidgvon Tovg efoutiog NG
TOAVTAOKNG SOUNG TOLG 00MNYEL GE GUYKPIOT LLE TNV TPOCPATO.
aventoyuévn teyvikn tov Reservoir Computing. Ipdketton yio
évav  odyoplOpo pnyovikng padnong mov  avikel oTnv
OKOYEVELDL TMV OVOOPOUIKDY VELPOVIKAOV OIKTO®OV Kol OEV
amotel LeyGAn VTOAOYIGTIKTY dVVAUT, APOV Ol TTivaKes Bapdv
mov oyetilovtal pe TO OVOOPOUIKO KOUUATL TOL HOVTEAOU
apywomolovvtol toxaio yopic va oAAdlovv katd TNV
gkmaidevon tov 2. Yno avtd 10 Oempntikd mAaiclo, 1) mapovca.
gpyacio omookomel, 6€ MPAOTO OTAOO, OTNV KOTOCKELY
povtéhwv  LSTM  xar  Reservoir  Computing  pe
BEATIGTOTOMUEVEG TIC VTEPTAPAUETPOVG TOVS KAl GE dEVTEPO
oTAd0 ot ¥pNon Tovg Yo TPOPAeyn moAvpeTaPANTOV
YPOVOGEIP®OV KOl TNV GUYKPIGT TOV VO TOTMOV VEVPOVIKOV
SKTO®V.



Avapopéc

1. Dominguez, D., Barriuso Pastor, J., Pantoja-Diaz O. and Gonzélez-
Rodriguez, M. (2023). Forecasting Worldwide Temperature from
Amazon Rainforest Deforestation Using a Long-Short Term
Memory Model. Sustainability, 15.

2. Bianchi, F. M., Scardapane, S., Logkse, S. and Jenssen R. (2021).
Reservoir Computing Approaches for Representation and
Classification of Multivariate Time Series. IEEE Transactions on
Neural Networks and Learning Systems, 32.

IXNUATIOUOG Opalol HOVTEAOU TTAALVEPOINONG
TOAUETABANTWYV XPOVOGELPWV UE HETPA TTANpodoplog

étpog Metpiong, Anuntpns Kovyrovpting
Tunpo Hiektpordymv Mnyovikdv kot Mnyovikov
Ymoloywotdv, Apiototédeto [Havemomo Oessarovikng,
[MavemomuovmoAn, 54124, ®@sccarovikn
epapador@ece.auth.gr

> povieAomoinon kot TPOPAEYN YPOVOCEIP®V LYNMANG
d146TaoNG (TOAAMY TAPATNPOVUEVOV LETOPANTOV) TO LOVTEAL
unyovikng ko Badidg pdbnong ypnotpomooHvtol epEmS aALAL
1 TOAVTAOKN SOUN TOVG OEV EMTPEMEL EPUNVEID TNG SVVOUIKNG
TOL OLOTNUOTOC. X€ avtifeon ta teEAevTaio. YpoOvia Exovv
avalnmoOel apotd povTEAD TOAVOPOUNONC OTOL 1| EUPAOT
otvetar  otig  petaPfAntéc  votépnong  (mapoTnpoVUEVES
LETAPANTEG GE YPOVIKEG VOTEPTOELS GE GYECT LE TN LETOPANTH
otoyov) 1 Tmv epyocio ovthq ypnoipomolovvVTaL HETPO
TANPOPOPIOG YO TOV EVIOMIGUO TOV UETAPANTOV LOTEPNONG
TOV  0pooy  povVTéAOL  maAwdpounons.  Ovoaotikd
xpnowonoteital o 1010¢ arydpOuog g Mepuneg ApoBaiog
[Minpogopiag oamd6 Mewtmy Eppobion (PMIME) mov
avamtOoyOnKe Yoo vo. eKTIUE GUESES OYECES OUTIOTNTOS OE
vynho-SidoTatec ypovocelpéc 2. O akyopdpog eviomilel Tic
petafintég votépnong mov e€nyodv KoAVTEPA TN UETOPANTH
GTOYOL KOl TNPOVV TNV apYN] TOL EAAYIGTOV TAEOVOCLOD Kot
péyotng oxetikdotrag. H dadwasio edpeong tov PEATIGTOL
VTOGUVOAOL  HETOPANTOV  voTépnomg  dokpaletor o€
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TOAVUETAPANTES YPOVOCELPEG OO YPOUUIKA KO )=V POUUKE
O0TOYOOoTIKA cvotnuate kabdg kot culevypéva  YOOTIKA
ocvotnuote. Apotd poviéda mpOPAeyNg 0TS TO HOVTELO
YPOUUKAV — TOTKOV — yeudvayv, mov Poacilovior  oTIig
EVIOTMICUEVEG UETAPANTES VOTEPNOMNG, AVOTTOCGOVTIOL EMIGNG
Y TV TPOPAEYN TOAVUETAPANTOV YPOVOGEPDV.

Ava@opég
1. Brunton S.L. & Kutz N.J. (2019), Data-Driven Science and
Engineering: Machine Learning, Dynamical Systems, and
Control, Cambridge University Press, New York
2. Fotiadis A. Vlachos I. & Kugiumtzis D. (2024). The causality
measure of partial mutual information from mixed
embedding (PMIME) revisited. Chaos 34, 033113

MovtéAo npoBAsdng tou AEM pe xprion atiotnTag KOt
Granger EKTILWHEVN OTTO TN LEPLKN) CUCYETLON

Boouuki Zapavtidov!, Xprotive Kapapyyardcov?,

Anpitpng Kovyrovptgife®

Tudua Mabnpatikdv, Aptototédeto Mavemomuio Oscoalovikg,
IToavemomuovmoAn, 54124, O@socoiovikn
vas.sarantidou@gmail.com
2AtevBuvon Zrotiotikdv Emyetpioemy, EAvik) Ztatiotikn
Apyn, Hepaung 46 ko Emovirdyv, 18510, Tepaidg
*Tuipa Hiextpordyov Mnyovikédv kot Mnyoavikdv YToloytotév,
Apiototéreto [avemotiuo Oescarovikng, [lavemotnpuodmoin,
54124, Oeccarovikn

To AkaBdpioto Eyydpro IIpoidv (AEIT) anoterel pio and Tic
TO YVOOTEG EMICTUES OTOTICTIKEG LETPNGELS. AELOTOIOVTOGS TIC
tpyunviaies petpnoelg tov AEIl ko tov cuvietoomv Ttov,
010Y06 gival | TpOPAeyYN TOL Yo TO TPEYOV TPpiuMvo. Q6T1d60,
Y. TOAAEG GULVIGTMOOEG KOl VGTEPNGES GVTAOV TO HOVIEAO
ToAWVdpOUNoNG etvar vynAng oddotaong. Ot o YVOGOTEG
npooeyyicelg peiwong owdotaong sivor pe goyoyn véov
pETAPANTAOV, OT®OG M TOAWVOIPOUNCT KLPI®V GLVIGTOCHV



(PCR), «xor emoyn petofintodv, Ommg &ivoar 0 TEAETNAG
eMdyoNG amoAvTng cvppikvoong kot emdoyng (LASSO).
Ymv moapovoo  gpyocio mpoteivetor €vol VEO  UOVTEAO
mpoPreymc  epopuodloviag  Evav  oAyopluo  emAOYMg
HeTOPANTOV oTadKE TPOG Ta EUTPOS. G KPITNPLO EMAOYNG
ypnoomotsiton 1 peptkny ovoyétiont yio v afordynon g
artdoTog kotd Granger omolcdNmoTeE Omd TIG LIOYNPLES
GUVICTAOGES ne voTéPNON (ovumeproppavopévov
naperfoviikov tuov tov AEID). To kputiplo tepuaTIGHOD
YPNGULOTOLEL TOPAUETPIKS EAeYXO VIOBEoNC? OV eEacPARilel
™V 160ppoTio. LETOED TNG TOAVTAOKOTNTOG TOV HOVTEAOL Kol
™G TPOYVOOoTIKNG oyvoc. H a&loddynon g aélomotiog Tov
alyopiBuov yivetol e TPOCOUOIMTIKY LEAETY] KOl GUYKPIVETOL
ue ailieg mpooeyyioelg, 6mmwg LASSO ko PCR. Telkd Prpa
omotelel 1M epapuoyn ToL  oAyopiBuov oe  dedouéva
xpovocelp®v tov eAAnvikod AEIT kot tov cuvictowomv Tov,
mov kotoptiler 1 EAAnviky Ztoatiotikny Apyn (EAXTAT).
[Ipocdopilovtar o1 petafAntéc mov emnpedlovy TEPIGGOTEPO
T1g dwkvpavoelg tov AEIT ko oynuotiCeton 10 avtictoryo
povtého mpdPreyns. H epyosio mpaypatomombnke oto
mAaicto tov Tpoypdupatog EMOS.

Avapopéc
1. Li, R, Liu, J.,, & Lou, L. (2017). Variable selection via partial
correlation. Statistica Sinica, 27(3), 983-996.



Mia enéktaon tng avadpoung Panjer yia LELKTEG CUVOETEG

KOLTOLVOMLEG

Yrvopiowv M. TCavivng, Aréctorog Mmolikag
Tunua tatiotikng kot Acpaiictikng Emotiung,
ITavemotio Iepode.
stzaninis@unipi.gr

‘Eoto N o amopiOuntpue toyaio petofint), X o
OTOYOOTIKY| O1O1KAGI0 amaToe®my Kot S 1) cOLVOETN Katovoun
mov emdyetor and to Cevydpt (N, X). Oecwpodue T0 HEKTO
avOaA0YO NG KAOGGIKNG KAGoNG Katovoumy Panjer kabog kot
TIG EMAYOUEVES amO avTY] GUVOETEC KATAVOUES, EMITPETOVTIOG
otig N ko X va gtvar vd cuvOnkn and apoPaio aveEdptnteg
d00évtog O kot oty X va etvarl vtd cVVONKN aveEdPTNTN Ko
wovoun o0obévtog O, 6mov O eivar éva d-dwdotato TVYOiO
dtavuopa. Apyikd TopovcldleTon £vog YOPAKTNPIGUOS NG
KAAONG TOV HEKTOV Kotavoudv Panjer pécm @uoloAoyik®v
deopevpévav mbovotntwv (regular conditional probabilities).
Q¢ GUVETELD TOVL TTOPOATAVE® YOPAKTNPIGHOD OTOOEIKVIETOL Ui
OmAT] OVOOPOUIKY] OYECT Yo TOV VTOAOYWOHO G Ps oty
mepinTOON MOV TO pHEYEOM amoutioemv  axoAovBodv pio
dloKpITH Kotavoun).
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Ztatiotikn avaAvon yia to Projectification otn ouvtipnon
aepookadwv

Havayiotng Priok®otos, Avastdoiog [Thovtolag,
KieavOng Xvpakoving
[Mavemoto Osscariog
pfilokostas@uth.gr

H wavdémta g dayeipiong £pywv cuvinpnong AepoOVAVTIK®OV
GLOTNUATAOV, Y10 TOV TPOYPULUATIGHO OPOUGTNPLOTATOV KO TOV
Eleyxo TG TPOOSOL VIO GLYKEKPIUEVOLS  TEPLOPIOUOVG
KOOTOVG, YPOVOL KOl TOWOTNTOG CUVOEETOL GAPPNKTO LE TO
eninedo viobéong ¢ otpatnykng tov Projectification, ce
évav  agpomopikd opyavicpd. H  mapodoa  epyacia
mpaypoatedetor v afle TG OTOTIOTIKNG  EMEEEPYUTIOG
otoyeiov oG evpdtepng £€pevvog  mediov, upéoa  amd
OLYKEKPIUEVOL TOPOOEIYLOTO GTATIOTIKOV CLCYETICEOV TOV
QOVEPMOVOLY  OlOPOPOTOMGELS OTNV  OVTIANYN  SKPITOV
HETOED TOLG OULVOAMV EVIOC OPYAVIOUOV, OYETIKA HE TO
Projectification otovg k6Amovg tov. H otoatiotiky avdivon
Baciletoan oe épevva pe epotuatordyo. H avdivon twv
dedopévov pe ypnon tov SPSS mepiéyet Lo GEpa SOKIUL®Y Kot
eléyyav. I'a 11 avdykeg Kot T S1ELKOAVVOT TNG SLOOIKOGTOG
aviivone kobopilovror  efaptnuéveg Ko oveEAPTNTES
petafintés, eva yia Vv wyvpomoinon e opBoTNTOS EMAOYNG
TOV SEIYLATIKOV Hovadmv dtevepyeitor 1 dokipur] Kolmogorov-
Smirnov. Ta opywd PAHOTO NG OTOTICTIKNG TPOCEYYIONG
CUUTANPAOVEL N OVOAVOT] 0EOTOTIOG Yo TV KOTASEEN TG
COUO10YEVELNG) «ECMTEPIKNG GLVOYNG» Kol «oTafepOTNnTaC)
g Oadkaciog HETPNoNG. L2G LETPO TNG ECOTEPIKNG CLVETELNG
emdéybnke o ovvteheotc Cronbach’s alpha evad dev
amottnOnke 1 dlepevvnTIK AvAALOT TOPAYOVIOV YOl TOV
ELEYYO EYKVPOTNTOG TNG EVVOIOAOYIKNG KATAGKELNG.

Ot vnd perétn ovoyeticelg oveaptnrov peTafAnToOV pe
avAAOYN SKVHOVOT] TV EEQPTNUEVOV UETAPANTAV, Y10l TOV
EVTOTIGUO T®V 0mokAIGE®V Tov Pabpod «Projectificationy ava
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TOpEN €PYaciag 1 VLTOGUVOAO TOL O&lyloTog  €peuvag,
eetaomkov péowm eréyymv One way ANOVA (Analysis Of
Variance) ko One Sample t-Test. H epyacio otoyedel TeMkdC
otV avadelln G EMPPONG TOV ACKEL 1) OTATIOTIKY] TNV
e€ayYN COUTEPACUATIKOV KPIoE®V TOL ooV pe axpifela
TN QUOT] KOl OVGI0 TV TPOTOYEVAV GTOLYEIDV Kol dEdOUEVOV
7oL M €pevva TESIOV, PEPVEL TNV ETLPAVELQ.
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Kendall curve-based index of dependence and test for
independence between random variables

Georgios Afendras

Aristotle University of Thessaloniki
gafendra@math.auth.gr

The Kendall plot is a graphical method measuring dependence
between two random variables. In this talk we present an
index of dependence based on the Area Under Kendall curve
(AUK); this index satisfies the axioms that established by Rényi
for an index of dependence. A non-parametric test of the
independence of two random variables is also presented.
Finally, simulation results are provided to evaluate this
independence test.
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Optimal maintenance and inspection policy for high-quality

production processes

Vasileios Alevizakos?, Konstantinos A. Tasias?
!National Technical University of Athens, University of Western
Macedonia
email: basalebiz@yahoo.gr

High-quality processes characterized by minimal defects are the
norm in the current real-industry applications. This study proposes
an integrated approach that combines quality control with
predictive maintenance to enhance the reliability and efficiency of
such processes, a task complicated by the prevalence of zero
occurrences. The manufacturing systems are subject to a quality
shift and equipment failures. A quality control policy based on a
Shewhart-type control chart enables real-time process monitoring
and aims at detecting the assignable cause or machine failure
promptly. The removal of the assignable cause lowers the failure
rate, thus constituting a preventive maintenance strategy
associated with condition information, a policy known as condition-
based maintenance. In this study, the zero-inflated COM-Poisson
(ZICMP) distribution is employed. The ZICMP distribution’s flexibility
to deal with different dispersion patterns, coupled with its
versatility-encompassing the zero-inflated Geometric distribution,
the zero-inflated Bernoulli distribution, and the COM-Poisson
distribution as special cases- significantly enhances the applicability
of the proposed model.
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ISSP in Greece — social surveys and data for a deeper
understanding of important social issues

loannis Andreadis
Aristotle University of Thessaloniki
john@polsci.auth.gr

The International Social Research Programme (ISSP) is a
transnational cooperation program that aims to bring together
existing programs related to the social sciences and to set new
research goals, focusing on imposing a transnational
perspective on individual national studies. Each year, a specific
topic is chosen to be researched. Greece participates in ISSP
since 2021 and we have already deposited the final dataset of a
survey on the topic “Health and Healthcare 11, we are currently
working on two surveys on the topics of “Family and Changing
Gender V”’ and “National Identity & Citizenship”, and two pilot
surveys on the topics of “Digital Societies” and “Work
Orientations V”. All our surveys are conducted following the
highest professional standards, ethics and techniques promoted
by the “World Association for Public Opinion Research”
(WAPOR, 2021) and are used in the new research project “Data
for Inclusive Societies (DATIS)” (Andreadis, 2024).
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Sequential interval reliability for semi-Markov systems:
modeling and asymptotic properties

Vlad Stefan Barbu’ 2, Guglielmo D'Amico® and Thomas Gkelsinis!

1 LMRS, University of Rouen-Normandy, France
2 Centre for Demographic Research "Vladimir Trebici", "Costin C.
Kiritescu" National Institute of Economic Research of Romanian
Academy, Romania
3Department of Economics, University G. d’Annunzio of Chieti-
Pescara, Italy
barbu@univ-rouen.fr

The present work is dealing with reliability modelling for multi-state
systems with time dependence. We first define the sequential
interval reliability, that represents the probability that the system
works in a sequence of non-overlapping time intervals. This
reliability measure is a generalization of usual reliability indexes
such as reliability, interval reliability and availability for
homogeneous semi-Markov repairable systems in discrete time.
Then we investigate the asymptotic behavior of sequential interval
reliability in several different cases.
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Applications of Data Analytics for the maintenance and

improvement of the Electricity Distribution Network

Konstantinos Bavelis!, Anastasia Apostoloudia’, Athanasios
Palazis?, Polydora Raikou?, Katerina Mitsou?, Nikolaos Lettas?,
Dimitrios Stimoniaris?, Dimitrios Tsiamitros?
'Hellenic Distribution Network Operator
2INNORA PC, Spinoff company of the University of Western
Makedonia

k.mpavelis@deddie.gr, n.lettas@innora.net

The Hellenic Distribution Network consists of 113.358 km of
Medium Voltage Network (MV), 128.211 km of Low Voltage
Network (LV) and 165.290 Substations of MV/LV. It essentially
covers the whole country and has 7.593,412 Customers. The sheer
numbers of it clearly indicate that a straightforward deterministic
approach for the monitoring and management of such a Grid would
be particularly resource-intensive and more automated, statistical
approaches would be both more elegant and efficient. In this work
we elaborate on the potential of Data Analytics for the Electricity
Distribution Network by showcasing three especially useful
applications. The first one is the correlation between weather
conditions and faults. This is particularly advantageous as it allows
for better resource allocation especially nowadays due to Climate
Change. Secondly a spacial analysis of faults can highlight weak spots
of the Grid. Repetition and concentration of faults at specific parts
of the Network suggest need for local improvements. Lastly,
repeated theft of MV/LV transformers is a very costly problem that
causes a lot of inconvenience to the consumers. Again by studying
the localization and repetition of the incidents, one can spot the
transformers that require anti-theft measures and also provide vital
information to the Law Enforcement Agencies.
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Bayesian sample size determination for detecting

heterogeneityv in multi-site replication studies

Konstantinos Bourazas?, Guido Consonni? and Laura Deldossi>
!Department of Economics, Athens University of Economics and
Business, Athens
’Department of Statistical Sciences, Universita Cattolica del Sacro
Cuore, Milank
bourazas@aueb.gr

An ongoing “replication crisis” calls into question scientific
discoveries across a variety of disciplines ranging from life to social
sciences. Replication studies aim to investigate the validity of
findings in published research and try to assess whether the latter
are statistically consistent with those in the replications. While the
majority of replication projects are based on a single experiment,
multiple independent replications of the same experiment
conducted simultaneously at different sites are becoming more
frequent. In connection with these types of projects, in this work,
we deal with testing heterogeneity among sites; specifically, we
focus on sample size determination suitable to deliver compelling
evidence once the experimental data are gathered. We propose a
Bayesian scheme adopting a Normal-Normal hierarchical model and
using the Bayes factor as a measure of evidence.
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A comparison of statistical models for mortality graduation

Apostolos Bozikas, Peter Hatzopoulos
University of Piraeus
bozikas@unipi.gr

Mortality rates usually exhibit irregularities of fluctuations due to
sampling errors and the random variability inherent in every finite
sample we observe in age effects. For this reason, the actuaries
apply appropriate statistical methods to produce smoother
mortality estimates, a procedure that is called graduation. This work
presents some graduation methods based on orthogonal
polynomials under the framework of generalized linear models
(GLMs). More specifically, we fit GLM models of different
distribution families to the age-specific mortality data of various
periods for Greece and England and Wales, two countries with a
different demographic profile, and then, we evaluate their fitting
performance using information criteria and other appropriate tests
for this purpose.

Acknowledgement: This work has been partly supported by the
University of Piraeus Research Center.
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Exploring Political Behavior of First Time Voters through
Hierarchical Cluster Analysis and Correspondence Factor

Theodore Chadjipadelis & Georgia Panagiotidou
Aristotle University of Thessaloniki
chadji@polsci.auth.gr

In this study, a two-step multivariate analysis method is
presented, utilizing a combination of Hierarchical Cluster
Analysis (HCA) and Factorial Correspondence Analysis
(AFC). To explain and describe the steps of the method, an
example application on a research dataset from young students
in Thessaloniki is used, aiming to investigate their behavioral
profiles regarding political characteristics. The research aims to
explore the interaction between variables such as political
behavior, political interest, political mobilization, political
information, and attitudes towards elections and the European
Union. Concurrently, it attempts to identify the existing
frameworks of the students regarding the construction of the
‘political self'—how they perceive the concept of democracy—
and the 'ethical self—which moral values they consider most
important. Symbolic representation is used, employing images
that represent various concepts of specific terms such as
‘democracy’ or ‘'moral values' (Marangudakis and
Chadjipadelis, 2019). Lastly, to investigate the most significant
criteria with which the students form their final choice, the
experimental design of conjoint analysis is utilized. HCA
categorizes the subjects into new cluster variables, and then
these new variables are jointly analyzed with AFC (Benzécri,
1973). The correspondence analysis manages to identify and
describe the dimensions of the phenomenon (Greenacre, 2007),
explaining the internal contrast between the categories and
providing the opportunity for the visualization of the
information in a two-dimensional space, a semantic map, which
serves as a tool for analysis and interpretation of the
phenomenon, highlighting the relationships and competitions
among the complex behavioral frameworks of the students
participating in the research.
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Supervised statistical (machine) learning for domain
estimation with business survey data

Vasilis Chasiotis® & Nikos Tzavidis?* & Chiara Bocci® & Paul Smith?

!Department of Statistics, Athens University of Economics and
Business, Athens, Greece
’Department of Social Statistics and Demography, and
Southampton Statistical Sciences Research Institute, University of

Southampton, Southampton, United Kingdom

3Department of Statistics, Computer Science, Applications “'G.
Parenti", University of Florence, Florence, Italy

chasiotisv@aueb.gr

We discuss current research on supervised statistical (machine)
learning methods (random forests) and extensions to mixed effects
random forests, as a flexible method for domain estimation with
business survey data. Random forests excel in terms of predictive
performance. Automated model-selection and detecting covariate
interactions make their use appealing for prediction problems.
Mixed effects random forests, however, appear to be going against
the algorithmic modelling culture that treats the prediction
mechanism as unknown, and are more in line with the data
modelling culture. Model-based estimation with business survey
data requires careful handling and may include outlier robust
estimation, complex modelling of the model variance and use of
data-driven transformations. We explore the use of random forest-
type algorithms for estimation of finite population parameters. We
focus on critically evaluating (a) the role of random effects in
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machine learning algorithms, (b) the role of data transformations,
and (c) whether machine learning algorithms offer protection under
misspecification of linear-type models. Small area predictors are
derived by using a smearing-type estimator that has been explored
in small area and survey estimation before in the context of outlier-
robust estimation. A non-parametric bootstrap MSE estimator is
evaluated. We compare machine learning-based predictors to
empirical best predictors and outlier robust predictors under a linear
mixed model using real business survey data form Italy. This work
aims to inform the discussion on the use of machine learning
methods in the production of official statistics.

On the application of fractal interpolation to the modelling

and reconstruction of seismic data

Polychronis Manousopoulos!, Vasileios Drakopoulos?
'Bank of Greece, 21 E. Venizelos Avenue, 10250 Athens, Greece;
PManousopoulos@bankofgreece.gr; ORCID: 0000-0003-1219-
3623
2Department of Computer Science and Biomedical Informatics,
University of Thessaly, 35131 Lamia, Greece; vdrakop@uth.gr;
ORCID: 0000-0002-6478-3943.
vdrakop@uth.gr

Fractal interpolation, as defined in [1], is based on the theory of
iterated function systems and offers an alternative methodology
to traditional interpolation, focusing mainly on data sets that
present detail at different scales or some degree of self-
similarity. Fractal interpolation has a successful record of
applications in a diversity of areas, including, for example,
financial, engineering, geographical and medical data sets (see
e.g. [2], [3], [4]). In the afore-mentioned applications, fractal
interpolation methods have achieved accurate data
reconstruction along with considerable compression ratios.
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It is known that seismic data possess stochastically self-similar
structure with respect to time, space, and magnitude [5].
Therefore, fractal interpolation is a suitable candidate for
modelling and reconstructing them. In our present work, we
focus on the modelling and reconstruction of seismograms from
the lonian Sea for the period 1970-2016. Specifically, we
examine seismic activity with magnitude Ms > 4.5 and use both
self-affine and recurrent fractal interpolation functions to
reconstruct the relevant data sets. Moreover, we compare our
results to existing methods. The results indicate that fractal
interpolation is promising in this area.
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Joint monitoring of origin and scale of a shifted exponential
process with run sum control charts

K. G. Fountoukidis, D. L. Antzoulakos and A. C. Rakitzis
Department of Statistics and Insurance Science, University of
Piraeus
k.fountoukidis@unipi.gr

The exponential distribution is commonly used in quality and
reliability engineering to model the time until the occurrence of
certain events such as the failure of an equipment, or the times
between consecutive failures. A well-known extension of the
exponential distribution is the shifted (or two-parameter)
exponential distribution, where the origin can be larger than zero.
This situation is common in cases where the lifetimes of products
exceed a certain time, or in models where the origin parameter
denotes a warranty period. Therefore, in these cases the shifted
exponential distribution is a more appropriate model. This study
proposes a run sum control chart for the joint monitoring of the
origin and the scale parameters of a process which is modelled
according to the shifted exponential distribution. A Markov chain
method is used to evaluate the chart’s performance in terms of the
average run length. Also, the overall performance of the considered
charts is investigated in terms of appropriate measures. Numerical
comparisons between the considered run sum charts and other
competitive charts, such as the Shewhart-type and the CUSUM-type
Max chart are provided. The numerical results show that the
proposed run sum charts outperform the Shewhart-type Max chart
while under certain circumstances they are at least comparable, if
not better, than the CUSUM-type Max chart. Finally, the
implementation of the considered run sum charts in practice is
discussed via a real-data example.

Keywords: Average Run Length, Expected Average Run Length, Run
Sum Statistic, Shifted Exponential Distribution, Single Control Chart,
Statistical Process Monitoring.
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Enhancing Forest Management Inventory Estimates: A
Novel Multivariate Fay-Herriot Model with Preprocessing

Aristeidis Georgakis, Georgios Stamatellos
Aristotle University of Thessaloniki, School of Forestry and Natural
Environment, Thessaloniki, Lab of Forest Biometry, PC-54124,
Thessaloniki,
e-mail: arisgeorg@for.auth.gr, stamatel@for.auth.gr

This study presents a novel approach to small area estimation (SAE)
by integrating trivariate Fay-Herriot models with advanced
preprocessing techniques. Cluster analysis, variable selection, and
outlier handling are employed to enhance the accuracy of estimates.
The model focuses on three dependent variables: woody volume,
basal area, and average tree height. Comparative analysis
demonstrates the superior accuracy of the multivariate model
compared to the basic univariate one, achieving greater precision
with a coefficient of variation below 5%.

Keywords: Linear mixed models, EBLUP, multivariate analysis,
remoted sensing data, census data, clustering analysis, variable
selection.
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Enhancing Safety and Efficiency in Underground Marble
Quarries through Statistical Analysis of Geotechnical Data

Christos Gravalos, L. Lamprinidis & I. Kapageridis
dmre00011@uowm.gr , ikapageridis@uowm.gr

Introduction

The integrity of the excavation environment is paramount for both
safety and operational efficiency in the field of underground marble
quarrying. The advent of sophisticated monitoring equipment has
ushered in an era where vast amounts of geotechnical data can be
collected, presenting an opportunity to leverage statistical analysis
for informed decision-making. This thesis explores the significance
and methodologies of applying statistical analysis to geotechnical
data derived from monitoring equipment in underground marble
quarries.

Geotechnical Data Acquisition

Underground marble quarries are dynamic environments with
variable stress conditions, moisture levels, and potential for micro-
displacement activity. Monitoring  equipment such as
extensometers, tilt meters, and crack sensors collect data on rock
displacement and movement. Data collection is crucial for
understanding the geomechanical behavior of the quarry under
different operational and environmental conditions.

Statistical Analysis Techniques

The application of statistical analysis to geotechnical data involves
several techniques. Descriptive statistics provide a preliminary
overview of the data distribution, identifying mean values,
variability, and trends over time. Inferential statistics enable the
extrapolation from sample data to make predictions about future
quarry behavior under similar conditions. Time-series analysis is
particularly relevant for detecting patterns and forecasting potential
geotechnical failures. Moreover, multivariate analysis can uncover
complex relationships between different geotechnical variables,
enhancing the predictive accuracy of potential hazard assessments.
Applications in Quarry Operations

Statistical analysis of geotechnical data has profound implications
for quarry operations. Real-time data analysis can trigger automated
alerts in case of detected anomalies, allowing for immediate
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response to mitigate risks. Long-term data analysis aids in the
planning of quarry expansion, optimizing the extraction process
while ensuring stability and safety. Furthermore, the statistical
models developed from historical data can serve as benchmarks for
comparing current quarry conditions, enabling the identification of
deviations that might signify emerging risks.

Conclusion

The integration of statistical analysis with geotechnical data from
monitoring equipment in underground marble quarries represents
a significant advancement in quarry management. It not only
enhances the safety and health conditions for workers by providing
a robust framework for risk assessment and mitigation but also
improves operational efficiency through data-driven decision-
making. As monitoring technologies and statistical methodologies
continue to evolve, the potential for their application in enhancing
quarry safety and productivity is boundless, marking a new era in
sustainable mineral extraction.
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A novel framework of stochastic mortality model selection

Peter Hatzopoulos, Apostolos Bozikas
University of Piraeus
xatzopoulos@unipi.gr

Stochastic mortality models include age - period - cohort
components that must be appropriately estimated to produce
efficient mortality forecasts. This work proposes an estimation
methodology that is based on the following procedure. First, we
adopt generalized linear models (GLMs) to estimate the model
parameters and then we apply sparse principal component
analysis to extract the related age - period - cohort components.
We identify the optimal number of the incorporated age, period
and cohort effects of a mortality model by the unexplained
variance ratio (UVR) metric to maximize the captured variance
of the mortality data, and to regulate the sparsity of the model
with the aim of acquiring distinct and significant stochastic
components. Our methodology is applied to the mortality data
of Greece and England & Wales for different ages and period
spans.

Acknowledgement: This work has been partly supported by the
University of Piraeus Research Center.
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Linear models for continuous paired comparison data

R. Singh?, G. lliopoulos?, O. Davidov?
'Department of Statistics, University of Haifa
“Department of Statistics and Insurance Science, University of
Piraeus

In this work, graphical linear models for continuous paired
comparison data with and without covariates are rigorously
analyzed and new necessary and sufficient conditions which
guarantee strong consistency, asymptotic normality and the
exponential convergence of the estimated ranks are provided.
The proposed methods are explored by simulation and applied
to the ranking of performance of Greek football teams based on
xGoals.

Keywords: Graph Laplacian, large sample properties, least
square ranking, regression.
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Spatial Declustering of Exploration Data in Marble Resource
Estimation from Irregular Drilling Patterns

loannis Kapageridis, Evangelos Gialamas, Charalampos
Albanopoulos, and Georgios Anastasiadis
Laboratory of Mining Informatics and Machine Learning
Applications, Department of Mineral Resources Engineering,
University of Western Macedonia
ikapageridis@uowm.gr

Resource estimation of a marble deposit is commonly based on
sample data from surface and/or underground drillholes,
characterized as to several visual, physical, and mechanical
properties (Kapageridis et al. 2018). Drilling campaigns in
marble quarries tend to be highly irregular as to their spatial
density and drillhole orientation, as drilling is driven by the
progress of extraction, and the need to expose good quality
marble. This process introduces bias to resource estimation and
can lead to overestimation of resources, if samples are not
treated first for their spatial clustering. The clustered
distribution of samples means that areas of good marble quality
are potentially oversampled, while areas of poor quality have
fewer to no samples leading to a sample distribution that is not
representative of the resource that is to be estimated. Several
sample declustering methods exist and have been applied to
mineral resources estimation (lsaaks and Srivastava 1989;
Deutsch and Journel 1998). The procedure described in this
paper is based on cell declustering to derive sample weights that
can reduce the effect of bias caused by irregularly spaced
sampling during resource estimation of a marble deposit.
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A graph-based hybrid analysis of the echo chambers
phenomenon: Insights from the Baltimore Riots
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School of Informatics, Aristotle University of Thessaloniki, 54124
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Correspondence email (D.K.): dkavargy@csd.auth.gr

Social media is advancing at a rapid pace, with billions of users
logging in daily to exchange opinions, share knowledge and
engage in dialogue. More often than not, the discussions
revolve around the latest global news, whether these concern
politics, war, environmental protection, crises like the COVID-
19 pandemic, among others. These sensitive issues can
frequently create polarization among discussing parties,
resulting in two groups of like-minded users that refuse to listen
to the opinions of outsiders. This phenomenon is known as an
echo chamber, and it is a great threat to democratic principles,
constructive dialogue and civilized behavior. Echo chambers
have been found, with the help of bot accounts, to influence
elections, public consensus on sensitive matters and the general
opinion of the populace on society. Hence, their detection is
crucial for recognizing irregularities in the function of social
media. Echo chamber detection is a rich field, with multiple
studies focusing on different approaches that range from
machine learning to network analysis and deep learning. In this
paper, we present a graph-based hybrid approach on echo
chamber detection, where we apply the Louvain community
detection algorithm to split the network into smaller
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communities and identify which users have the same opinions
based on their posting history. After that we analyze
communities to investigate potential echo chambers inside the
network. We execute our approach on a dataset consisting of
approximately one million tweets concerning the 2015
Baltimore Riots based on some popular hashtags, showcasing
its ability to effectively detect echo chambers, quantify
polarization and indicate community dynamics.



THREE CENTURIES OF RANDOM LINES: FROM
BUFFON'S NEEDLE TO SCALE-INVARIANT
NETWORKS

(Theo Cacoullos Memorial Lecture 2024)

Wilfrid S Kendall
University of Warwick
w.s.kendall@warwick.ac.uk

This talk will focus on (a) the history of some stochastic
geometry dating from Buffon's famous thought-experiment
concerning baguettes, through (b) a variety of proposed
geometric models for city and traffic flow, to (c) a general and
intuitive description of the author’s results concerning a recent
approach to spatial transportation networks. There should be
something of interest for all (including audience participation
in design of a statistical experiment with stochastic geometry
overtones)

Keywords: Buffon’s needle; Poisson line patterns; spatial
transportation models

Acknowledgments: The author acknowledges support of UK
EPSRC grant EP/R022100.
REFERENCES

Aldous, D J and Ganesan, K (2013). True scale-invariant random spatial
networks. Proc. Nat. Acad. Sci. USA 110.22 8782-8785.

Aldous D J and Kendall, W S (2008). Short-length routes in low-cost
networks via Poisson line patterns. Advances in Applied Probability 40.1
1-21.

Hey, John D, Neugebauer, Tibor M, Pasca, and Carmen M (2010). Georges-
Louis Leclerc de Buffon's "Essays on Moral Arithmetic' (1777), The
Selten School of Behavioral Economics (Edited by Sadrieh, A,
Ockenfels, A). 245-282.

Kendall, W S (2014). Lines and networks. Markov Processes and Related
Fields 20.1, 81-106.

Stigler S M (1991). Stochastic simulation in the nineteenth century.
Statistical Science 6.1 89-97.


mailto:w.s.kendall@warwick.ac.uk

Information Measures for the y-order Generalized Normal

Christos P. Kitsos! and loannis S. Stamatiou?
YUniversity of West Attica, Egaleo, Greece.
istamatiou@uniwa.gr

The y-order Generalized Normal (y-GN) is defined, with the
extra, shape, parameter y. The shape parameter can be evaluated
through the Newton-Raphson iterative scheme, thanks to a
transformation we introduce. For two independent random
variables from the y-GN the Blachman-Stam inequality holds,
and the extended Fisher’s, entropy type, information can be
evaluated. For given two members of the y-GN family, the
Kullback-Liebler divergence can be evaluated. The special case
with y=2, referring to the classical Normal distribution,
attempts a special investigation.

Simulation Study for the family of
Generalized Normal N,(i,6?)

Christos P. Kitsos! and Ulrich Eschcolb Nyamsi?

tUniversity of West Attica, Egaleo, Greece.
2University of Aberta, Lisbon, Portugal.
xkitsos@uniwa.gr

There is a need, especially for the data from Economical
studies, to work with “fat tailed” distributions. Not only from
its definition, but from the evaluation of the appropriate values,
the y-order Generalized Normal (y-GN) offers a solution to this
problem, defined, with the extra shape parameter y. The normal
equations are evaluated, so that the MLE to be evaluated, the
Fisher’s information matrix is evaluated, so that the variance
covariance matrix to be estimated. A simulation study is
performed, for different values of the shape parameter and
therefore, the Uniform, Laplace and Normal distribution can be
evaluated. With different values of the shape parameter the
distribution can obtain “fat tails”.


mailto:istamatiou@uniwa.gr
mailto:xkitsos@uniwa.gr

How to obtain meaningful statistics from a periodic
stochastic process with null ensemble averages

Efstathios Konstantinidis!, Daniel Dorogi?, Laszlo
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In this work we demonstrate how to obtain meaningful
statistical properties of a signal from a stochastic periodic
process whose ensemble average is null. The particular problem
is the flow-induced vibration of an elastically mounted cylinder
in oscillatory flow. This configuration results in a displacement
signal which has zero ensemble average over many cycles of
oscillation. To overcome the problem, we use the Hilbert
transform to obtain the instantaneous amplitude of the
displacement signal, which is then employed as primary
variable of interest. In this way, it is possible to obtain the
evolution of the phase-averaged mean amplitude as well as its
dispersion over the mean during the cycle of the oscillatory
flow. This information allows physical interpretation of the
data, which wouldn’t be possible otherwise.
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Community Detection in Correlation Networks from
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Community detection is a challenging problem in the study of
complex systems. In the setting of complex networks formed
from multivariate time series, where nodes are the observed
variables and connections assign to interactions quantified with
a correlation measure, the goal of community detection is to
detect system variables that tend to interact in groups
(communities). A prominent approach for community detection
uses the Louvain algorithm along with a filter correlation
procedure based on random matrix theory (RMT). There are
two issues with this approach addressed in this work. First, the
RMT may not distinguish well the eigenvalues of significant
structure, erroneously assigning to structure trivial correlation
when estimated on multivariate time series. Instead of relying
on RMT the significance is assessed by appropriate resampling
on the multivariate time series, preserving the trivial
correlations in the resampled correlation matrix. Second, a
detected community in the first step is represented in the next
step by a single variable (the average time series of the
community components), suppressing in this way the
characteristics of the component variables within the
community. This is resolved considering the canonical
correlation analysis (CCA) as correlation on all the community
components (time series). We assess the proposed methodology
on various simulation scenarios, focusing on correlation
matrices derived from multivariate time series data, using
different settings of time series lengths, system dimensions
(network sizes), and also under the presence of no communities,
weakly connected communities and dense communities.
Simulation results show that the suggested modifications lead
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to better performance than the baseline algorithm, even for
short time series, a situation often occurred in real data. Further,
we apply the proposed community detection on correlation
networks computed on sliding time windows of stock market
data. We compare the estimated communities to the sections of
stocks and assess changes in the communities in the presence
of financial events.

Dimensionality reduction on data cubes: Application and
comparison of various analysis strategies
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Data cubes are n-dimensional data structures, where n > 3. In
this study, the applicability of several different analysis
strategies for dimensionality reduction based on Principal
Components Analysis (PCA) was investigated. In Biological
Sciences, and especially in the field of Agriculture, the key
point of Statistical - Data Analysis is the study of variability,
focusing on its structure and components. In this study, some
of the proposed strategies were based on the idea of
decomposing the total variability of the data cube into between-
slices and within-slices variability. Other strategies ignored the
effect of data cube slices on the structure of variability. The aim
was to propose new insights into analysis strategies for
dimensionality reduction on data cubes. A dataset from the field
of Agriculture was used for testing and comparing the proposed
analysis strategies. The dataset was considered as a three-
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dimensional data cube. The third dimension of the data cube
was a categorical variable with three categories (three
independent slices). The first dimension was consisted of
different and equal number of objects per slice. The second
dimension was consisted of the same quantitative variables per
slice.
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Robust Estimation and Testing via a General Family of
Measures

Christos Meselidis, Alex Karagrigoriou
Laboratory of Statistics and Data Analysis
University of the Aegean
mesel.chri@gmail.com

The focus in this work is placed on situations where zero
frequency cells occur. The modified (®,o)-power divergence
family (M(®,a)PDF) is defined for the first time. Furthermore,
the minimum modified (®,a)-power divergence estimator
(MM(®,0)PDE) and the associated modified double index test
statistic (MDITS) are defined as well. Asymptotic results are
obtained under two situations, namely under model
misspecification and when the hypothesized parametric model
is correctly specified. The behavior of the proposed family of
estimators and test statistics is examined, through an extensive
simulation study, not only for the regular case but also when the
data are contaminated. Results indicate that, through the
proposed methodology we can derive robust estimators with
improved efficiency, and stable test statistics, in terms of size,
when the data are contaminated.
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The pilot survey of ISSP 2025. Work Orientations

Georgios Alexandros Milias
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This research paper examines the way of organizing the pilot
research that will be carried out within the framework of the
International Social Survey Program (ISSP) and focuses on the
topic of Work Orientations. The pilot survey was carried out in
Greece in December 2023. The basic exploratory hypothesis of
this paper is the interpretation of political behavior based on the
answers of Greek citizens to specific questions of the
questionnaire on work orientation, which concern, for example,
attitudes toward work and private life, as well as respondents’
work organization and working conditions.

On the goodness-of-fit tests for censored data with
cure fraction

Marija Cupari¢ & Bojana MiloSevi¢

University of Belgrade, Faculty of Mathematics,
Studentski trg 16, 11000 Belgrade, Serbia

bojana.milosevic@matf.bg.ac.rs

In this presentation, we present a brief review of results within
the model specification testing in the presence of cure data. The
review is followed by the novel proposal of goodness-of-fit
tests for exponential distribution accompanied by their
empirical and theoretical properties. A possible generalization
would be also explored. The final part of the talk will be
dedicated to the presentation of some open directions for future
research.
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Machine learning algorithmic-trading models based on the
mean reversion hypothesis of financial markets.

Seyed Navid Mirpoorian
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Mean reversion in finance refers to the tendency for prices to
revert back to their long or short-term averages after deviating
from them. This hypothesis suggests that market participants
adjust their positions based on profits or losses, leading them to
sell assets after experiencing gains or buy more assets following
losses. While some recent studies provide evidence supporting
mean reversion towards long-term averages, they do not
explore details such as timing and the probability of reverting
back to these means. Moreover, there is a lack of research
focusing on reversion towards short-term averages.

In this talk, we aim to explore an alternative model based on the
Ornstein-Uhlenbeck stochastic differential equation by
utilizing a short-term price average instead of the traditional
long-term average. We will conduct a statistical analysis of this
modified model and subsequently employ it as input for a
machine learning model in order to develop trading strategies
within financial markets and assess their potential profitability.

The machine learning model that we use, eXtreme Gradient
Boosting (XGBoost), is a cutting-edge algorithm known for its
predictive power and efficiency. By iteratively improving weak
learners and offering customizable options, XGBoost enhances
accuracy and scalability in various tasks, making it ideal for our
financial market analysis. In this talk, by integrating the
modified Ornstein-Uhlenbeck model with XGBoost, we aim to
leverage the strengths of both approaches to enhance the
accuracy and robustness of the trading strategies.
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Nowcasting techniques for European energy data
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In this study, five different models are proposed to predict three
key energy parameters. Data on oil product deliveries,
electricity availability and inland gas consumption are utilized.
The analysis covers six consecutive months, from October 2023
to March 2024, providing a global overview of the forecasts for
periods of low and high energy consumption in five EU
countries that differ in a variety of parameters. A wide range of
(non-)linear univariate and multivariate approaches were
considered in order to achieve the best possible forecast. The
performance of two additional indicators was examined for the
first two models, and complementary indicators for the third
model. In particular, in the third model the indicators were
selected taking into account the specific conditions of each
European country. The fourth model is based on a Recurrent
Neural Network (RNN), while in the last predictive approach,
individualized linear models were used for each combination.
In summary, the performance and advantages of the chosen
models are presented, highlighting important differences and
similarities that are considered crucial for the comparison of the
approaches.
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Extending the Mann—Kendall test to allow for
measurement uncertainty.
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The Mann—Kendall test for trend has gained a lot of attention in
a range of disciplines, especially in the environmental sciences.
One of the drawbacks of the Mann—Kendall test when applied
to real data is that no distinction can be made between
meaningful and nonmeaningful differences in subsequent
observations. We introduce the concept of partial ties, which
allows inference while accounting for (non)meaningful
differences. We introduce the modified statistic that accounts
for such a concept and derive its variance estimator. We also
present analytical results for the behaviour of the test in a class
of contiguous alternatives. Simulation results which illustrate
the added value of the test are presented. We apply our extended
version of the test to some real data concerning blood donation
in Europe.
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Incorporating Subjective Survival Information in Bayesian
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Subjective survival probabilities incorporate individuals’ views
about their own future survival, and they are associated with
actual mortality patterns. The objective of this study is to apply
a Bayesian methodology to investigate whether subjective
survival information is useful for predicting actual mortality.
To achieve this objective, we adopt a two—step process. In the
first step, we use a Bayesian linear regression model, under
default priors, on the logit transformation of the subjective
mortality probabilities to estimate the posterior distribution of
the regression coefficients for the selected explanatory
variables. In the second step, we fit Bayesian logistic regression
models on actual mortality, using a variety of priors derived
from the posterior distributions of the first step. The data for
this study is available from the Health and Retirement Study
Waves 13 and 14. Our conclusion is that subjective mortality
probabilities contain additional information which is useful for
predicting actual mortality.

Keywords:  Subjective  Mortality  Probabilities,  Bayesian
Demography, HRS, Mortality, g-Prior
References

Liang, F., Paulo, R., Molina, G., Clyde, M.A., and Berger, J.O.
(2008). Mixtures of g
priors for Bayesian variable selection. Journal of the American
Statistical Association, 103: 410-423.
Fouskakis, D., Ntzoufras, I., and Draper, D. (2009). Bayesian
variable selection using
cost-adjusted BIC, with application to cost-effective measurement
of quality of health care. The Annals of Applied Statistics 3: 663 —
690.
Papachristos, A., Verropoulou, G., Ploubidis, G.B., and Tsimbos, C.
(2020). Factors incorporated into future survival estimation among
Europeans. Demographic Research 42: 15-56.


mailto:apapachristos@math.ntua.gr
mailto:fouskakis@math.ntua.gr

A contribution to the comparative evaluation of efficiency
indicators in Eurozone using DEA methodology
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This study introduces a methodological framework for
developing composite sustainability indicators, employing
Data Envelopment Analysis (DEA) to aggregate economic,
environmental, and social indicators into composite indices. By
utilizing DEA, the study aims to mitigate biases associated with
assigning weights, thereby enabling a more robust assessment
of sustainability efficiency among 20 Eurozone members. The
objective is to provide policymakers and governing bodies with
actionable insights to facilitate informed decision-making and
enhance the sustainability performance of the countries under
scrutiny. A comprehensive literature review spanning 25 papers
on DEA and sustainability from 2021 to 2023 was conducted.
This review underscored the lack of a unified definition of
sustainability while noting the prevalent adoption of the three-
pillar framework (economic, environmental, and social).
Additionally, it highlighted efforts by some researchers to
integrate social and Research and Development (R&D)
indicators into DEA models to gauge sustainability efficiency.
Data for the study were sourced from Eurostat and the World
Bank databases. Subsequently, the selected indicators were
applied using two DEA variations (classic and SBM) across 10
different scenarios, yielding 10 final indices. These indices
encompass three sustainability indices, six eco-efficiency
indices, and one socio-economic index. Analysis of the results
revealed that Ireland, Luxembourg, and Malta consistently
achieved maximum efficiency scores across all sustainability
scenarios, with Ireland and Luxembourg demonstrating
efficiency across all eco-efficiency variations. Conversely,
Austria, Estonia, Finland, and Slovakia exhibited the lowest
scores in terms of sustainability indices, while Croatia, Finland,
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Latvia, Lithuania, Slovakia, and Slovenia showed the poorest
performances in eco-efficiency indices. Finally, the findings
suggest that many Eurozone members are falling short of
realizing their full potential output levels, particularly
concerning GDP and Overall Life Satisfaction, given the
available labor force.

This research was supported by the Hellenic Foundation for Research and
Innovation (H.F.R.I) under the “2nd Call for H.F.R.l. Research Projects to
support Faculty Members & Researchers”. (Project: 3154).



The pilot survey of ISSP 2024. Political attitudes and digital
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The paper will be presented as a part of the section entitled
“ISSP in Greece-social surveys and data for a deeper
understanding of important social issues”.

In recent years, there has been an increase in the use of
technology in all areas of daily life, and one of the most
important changes concerns the development of robotic
technologies to serve daily activities. It has been observed by
scholars that the evolution of robots has brought about effects
on some social issues, such as welfare policies, legislation, as
well as from an ethical point of view.

The aim of the proposed paper is to study voters' political
attitudes towards digital societies issues, such as the impact of
digitization on communication patterns and media
consumption, Civic Engagement in the Digital Age and their
attitudes towards artificial intelligence (Al), using the data from
the pilot survey of ISSP 2024. Moreover, we will examine the
level of congruence between politicians and voters about digital
societies.

Relying on the data of Comparative Candidates Study (CCS)
and the International Social Survey Programme (ISSP) 2024
pilot data, we analyze public opinion on their behavior towards
robots and Al (Artificial Intelligence). In addition, in this paper
will be used data from Twitter (X), in order to examine the
frequency of digital issues addressed on tweets from candidates
and general public and how these issues affect congruence.
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simAlpha. A new algorithm to help scientists to assess
questionnaire reliability

Papadopoulos Dimitrist
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Various academic fields employ questionnaires as a means of
gathering quantitative data from a representative sample of a
population.  Several professionals, including applied
psychologists, sociologists, and market researchers, make
inferences based on statistical analysis of collected responses.
However, how can one ascertain the reliability of the answers?
Cronbach measured the dependability of this by introducing a
coefficient called Cronbach's alpha (o), which theoretically
varies between 0 and 1. If the value of a is close to 0, then the
quantified answers are not dependable at all. Conversely, if a is
close to 1, the answers are highly reliable. Typically, if «>0.8,
the answers are deemed credible according.
Several attempts have been made to simulate Cronbach’s Alpha
with several reported problems. Bindak, (2013) reports
difficulties to approach values of alpha grater than 0.5 with
mean value per question totally random. Algorithm simAlpha
in R has succeeded to produce simulated alpha on specific
prearranged value. In addition, any value of alpha can be
approximated with pre-defined mean value per question for any
given question. This algorithm can help any scientist who wants
to estimate questionnaire attributes with minimum cost and
time.
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Strategies for Dimensionality Reduction of Categorical Data
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This paper presents a comprehensive overview of strategies
specifically tailored for handling multivariate categorical data
in the context of dimensionality reduction.  Multivariate
categorical data pose unique challenges in data analysis due to
their discrete and often high-dimensional nature.
Dimensionality reduction techniques play a crucial role in
uncovering meaningful patterns and reducing computational
complexity in subsequent statistical analyses. Beginning with a
thorough review of existing techniques, we outline the
limitations of traditional methods when applied to categorical
data and underscore the necessity for specialized approaches.
Our focus extends to preprocessing steps crucial for ensuring
the effectiveness of subsequent dimensionality reduction
techniques, focusing mainly to encoding schemes. We then
delve into various dimensionality reduction methodologies,
such as Correspondence  Analysis (CA), Multiple
Correspondence Analysis (MCA), Categorical Principal
Component Analysis (CatPCA), Factor Analysis for Mixed
Data (FAMD), Non Linear Canonical Correlation Analysis
(NLCC) and hybrid approaches (e.g. Multiple Factor Analysis
(MFA)). Through empirical evaluations on datasets sourced
from the biological domain, we assess the performance of these
techniques and provide insights into their strengths, limitations
and applicability to different types of categorical data. We also
discuss practical considerations, such as computational
efficiency and interpretability, which are crucial for real-world


mailto:npapafil@agro.auth.gr

applications. Furthermore, we review recent advancements in
the field, such as machine learning algorithms, feature selection
and extraction. Through a synthesis of theoretical insights and
practical recommendations, this paper aims to provide
researchers and practitioners with a comprehensive guide for
effectively handling multivariate categorical data in the context
of dimensionality reduction. By adopting appropriate
strategies, analysts can uncover hidden patterns, reduce
computational burden, and gain deeper insights from complex
categorical datasets.
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Temporal Dynamics of Time Series Topics: A Convex Hull
Visualization Approach.
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Topic modeling serves as a rapid method to extract the essence
of a textual dataset, providing a more efficient way to navigate
the complexity inherent in large amounts of textual
information. In the present work, topic modeling is also utilized
to identify any changes and trends in a given topic across
different time periods, helping to understand the evolving
landscape of scholarly discourse and knowledge dissemination.
To achieve this, a document visualization approach is initially
employed. This visualization enables the understanding of
subtopics, their relations, and similarities, by extracting
important geometric characteristics from the areas defined by
the documents of each subtopic and comparing them across
different periods. These geometric characteristics are related to
the area of each convex hull defined for each subtopic and allow
gaining numerous insights into the development and the
importance of each topic over time. In the present work,
abstracts related to the domain of time series are gathered from
two distinct periods, wherein specific subtopics of interest are
identified, enabling the investigation of potential variations
across different temporal intervals.
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Exploring Disease Dynamics: A Markovian SIRD Model for
Transmission Assessment

Vasileios E. Papageorgiou*, George Tsaklidis
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In contemporary epidemiology, numerous innovative methods
provide reliable estimates of how epidemics unfold within a
population. We introduce a continuous-time Markovian model
tailored to the characteristics of the SIRD (Susceptible,
Infected, Recovered, Deceased) epidemiological framework.
New stochastic descriptors are explored, encompassing both
population-level and individual-oriented dynamics. We
propose recursive formulas and algorithmic procedures for
determining distributions and moments of features such as
epidemic extinction, alert times, and expected mortality times
of infected individuals. Additionally, we provide remarks for
representing higher-order matrices and system solutions,
significantly reducing computational complexity. Unlike
approaches primarily focused on fitting disease evolution, our
aim is to complement such studies by emphasizing additional
important features that influence the trajectory of an epidemic.
We validate our methodology using data from the 2022
monkeypox outbreak in India. Ultimately, these indicators can
aid public health authorities in adjusting lockdown durations to
strike a balance between health benefits and economic
consequences. Insights into mortality times can facilitate early
coordination of medical resources, potentially reducing the
heightened risk of mortality.
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Integration of big data analytics in digital twinning of mineral
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Having access to in-depth data is necessary for the mining
industry to support accurate decision-making, as well as meet a
growing list of sustainability and compliance requirements.
Digital twin technology is rapidly gaining ground in this data-
driven industry to supply this crucial data. A digital twin is a
virtual copy of a physical system or object that is constantly
updated with data from its real-world physical counterpart,
allowing accurate and in-depth simulation, analysis, and
monitoring. The application of digital twinning in the case of
mineral deposits has been considered recently (Hodjkinson and
Elmouttie, 2020; Kumar and Dimitrakopoulos, 2022; Patra et
al. 2022). Mineral deposits and the associated resources are not
dynamic systems or entities. However, our perception of a
mineral deposit is dynamic and changes through time during
various stages of mineral exploration and later during mining
with the inflow of new information and data from various
sources. The application of big data analytical procedures is
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crucial in digital twinning of mineral deposits and opens the
door to a new age of mineral resource modelling and mine
planning tools. This paper presents they way big data analytics
can be applied for this purpose and the associated challenges.
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Al Science and Engineering: A new scientific discipline?
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Is “Al Science and Engineering” an un upcoming scientific discipline
that can fuse Al, brain and mind studies and social engineering? As
Artificial Intelligence (Al) studies and research flourish worldwide,
particularly due to the explosive growth of Generative Al, it is worth
debating whether we already observe the birth of a new discipline in
the exact sciences that goes beyond the classical specializations of
Computer Science (CS) and Electrical/Computer Engineering (ECE).
It is natural that Al and its various domains, notably Machine
Learning, will share methods and curriculum with both CS and ECE.
The relation between Machine Learning and Mathematics, notably
Statistics must also be stressed.

However, the current scientific arrangements are not really enough to
move from our current Data/Information Society to a Knowledge
Society. We certainly need a fusion of Al with brain and mind
studies, notably Neuroscience, Cognitive Science and Psychology.
Furthermore, Al has a huge impact on both our society and
environment.

We already observe strong Al applications in social engineering
domains, e.g., on recommendation systems, on-line marketing, social
media, meta-societies and fake news. It is natural that such
applications will influence the Al Science and Engineering discipline
itself. Furthermore, as humans consist of matter and live in a
spatiotemporally evolving environment, life and environment
studies, e.g., on matter complexity, can have a fundamental impact
on both the understanding of life and human intelligence and on the
development of Al.

However, as students cannot be polymaths, are all the above issues
too many to fit in one scientific discipline? Is there a danger that we
sacrifice scientific depth to interdisciplinarity? Can we envisage other
sister-disciplines, e.g., Mind and Social Science and Engineering
and/or Bioscience and Engineering that can address students with
interests and background in Liberal Arts and Sciences or
Biology/Medicine/Health Sciences?
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No matter their exact form, Al Science and Engineering and its sister
disciplines have many great challenges to address. Here is a partial
list:

Is Al Science and Technology a scientific discipline in its own right?
How can we quantify knowledge?

Can Virtual Reality truly empower meta-societies or is it just a hype?
Can Al-powered human-centred computing surpass human
intelligence?

Can we create self-conscious machines?

Can Mind and Social Engineering manipulate human behaviour and
social functions?

How do social media facilitate disinformation?

What are the envisaged effects of Al and IT on our personal relations
and sexual life?

How can we not only protect but also monetize our personal data?
Can Al help devising new political systems?

How are irrationalism, anti-elitism, and social media disinformation
related?

Can new technologies ignite social revolutions?

Is life and intelligence due to matter complexity?

Can we patch parts of our brain?

Is climate controllable through Geoengineering?

Can humanity progress without resorting to energy-intensive
technologies?

As each of them needs an entire book to be properly addressed, this
lecture will simply introduce few of these challenges for further
discussion and debate. For more information, the interested reader
can resort to the rich Al literature.

Keywords: Artificial Intelligence, Generative Al, Machine Learning
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Some New Developments in the Credible Distribution
Estimation

Georgios Pitselis
University of Piraeus
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This paper presents the credible distribution estimation of
forecasting the distribution of individual risk in cases where the
observations are weighted or are grouped in intervals. The
credibility estimation is  obtained by applying the optimal
projection theorem. Distribution credibility estimators are also
established and numerical illustrations are presented. The main
contribution of the paper is how to embed the empirical
distribution to credibility modelling in the form of the
Buhlmann & Straub (1970) model. In the first part of the
paper we present the model of the weighted credibility
distribution and in the second part, a model that applies to a
grouped data in intervals. With our models, we examine two
datasets, one with motor claims amount and the number of
motor claims from 10 selected European countries for the
period 2004 to 2020, and a second with monthly returns from
July 1926 - July 2022 for 10 industry portfolios.

Keywords: credibility distribution estimation; empirical Bayes.
Acknowledgments: This work has been partly supported by
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Strategies for dimensionality reduction of mixed-type data:
encoding strategies and techniques
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Mixed-type data consists of a mix of both scale and categorical
data (measured on nominal and/or ordinal scale), within the
same dataset. Analyzing mixed-type data presents unique
challenges because traditional statistical and data analysis
methods often require variables to be of the same type. Thus,
special methods, techniques and strategies are needed to handle
and analyze mixed-type data effectively. There are two main
“philosophies” for analyzing mixed-type data. The first,
advocated by the Dutch School of Data Analysis (GIFI
System), suggests transforming the categorical data into scale
data. Consequently, categorical and scale data are entered in the
same data analysis method as scale data. Conversely, the
French School of Data Analysis proposes converting scale data
into categorical. Consequently, categorical and scale data are
entered in the same data analysis method as categorical data.
Another view is based on the idea to test various data recoding
strategies. For example, to transform categorical data to scale
data and the opposite. However, these transformations may
result in a loss of information. The aim of this study is to
compare various encoding strategies, applied on the same
dimensionality reduction method and the same data set (e.g.
Multiple Correspondence Analysis, Principal Components
Analysis and related methods) with methods suitable for
handling mixed type data (e.g. Non-Linear Categorical
Principal Components Analysis, Factor Analysis of Mixed Data
and related methods). This comparison highlights the
importance of applying different strategies of encoding data
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until a satisfactory solution of dimensionality reduction is
found or the validity of the results is reinforced.

On the usual stochastic order and covariance identities

Georgios Psarrakos
Department of Statistics and Insurance Science, University of
Piraeus, Greece

sarr@unipi.qr

In this paper, further results for a probabilistic analogue of the mean
value theorem proposed by Di Crescenzo (1999) are studied, focused
on Normal and Poisson distributions. By applying this theorem for
two normally distributed random variables with the same variance, a
new symmetric unimodal distribution is obtained, and statistical
measures of it are provided. By introducing a family of real valued
continuous distributions, covariance identities are also investigated.
Covariance identities are also explored for a Poisson distributed
random variable. Some illustrative examples are finally given.

Acknowledgement: This work has been partly supported by the
University of Piraeus Research Center.
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The 2023 Hellenic National Election Study (ELNES2023)
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The national elections held in Greece in 2023 lead to the need to
conduct the national post-election voter survey (ELNES 2023), in
order to draw reliable conclusions about the main patterns of electoral
behaviour in this particular election. This is the context of the paper
entitled "The 2023 Hellenic National Election Study (ELNES2023)",
which pay particular attention to the Greek case. For the needs of the
research, questionnaires used in a random sample of Greek citizens,
which contain the core questions of the international research
network Comparative Study of Electoral Systems (CSES), in which
member countries participate with the main objective of collecting
and utilizing data on the electorate, its behavior and its comparative
study, as well as questions adapted to the Greek case. For the
purposes of the study, innovative data analysis tools (statistical
programming softwares) be used, which enable the implementation
of the complex searches of the survey. The paper emphasizes both the
methodological approach and the role of statistical analysis packages
in the social sciences and the important results they produce. After
the collection of data, the process of their analysis follow, aiming to
draw conclusions about the views of Greek citizens on politics and
democracy, their attitude towards elites ,the influence of the media
and social networks in their decision making, as well as the factors
that led to the choice of party and participation. The positive view of
Greek citizens on the economy, the positive views of citizens on the
government's handling of the pandemic, the particular issues that
concerned voters, are some of the first elements of the survey that can
explain the paths of electoral behaviour in the Greek elections of
2023. The analysis and processing of the data leads to the extraction
of important information about the choices and opinions of voters in
the 2023 national elections, while it also gives the possibility to make
comparisons about different electoral contests in other countries.
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The survey of ISSP 2022. Political attitudes towards changing
gender roles and family

Nikoletta Sivenou
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The paper will be presented as a part of the section entitled
“ISSP in Greece-social surveys and data for a deeper
understanding of important social issues”.

Nowadays, the theories about gender and specifically about the
development of gender identity have strongly concerned many
theoreticians and researchers from various disciplines, taking
into account the important role of the family, which constitutes
a framework for gender development and perpetuation (Matlin,
2000).
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The paper intends to systematically investigate political
attitudes towards gender and family issues and their interaction
with voting behavior in Greece. Moreover, relying on the data
of 2022 International Social Survey (ISSP) on the Family and
Changing Gender Roles and 2023 Hellenic Candidate Survey
(ELCS 2023), we aim to study the attitudes of Greek voters and
candidates on a number of related issues using Greece as a case
study. In addition, data from social media, specifically from
Twitter (X), will be used, trying to explore and develop some
innovative methods for the collection, analysis and
interpretation of this data about candidates’ and voters’
attitudes towards gender roles and family. In particular, the
frequency of use of gender and family issues on the tweets of
candidates and voters (wordclouds) will be main points and also
will allow us to study the congruence of voters and candidates
at national level and how these issues affect them. The
collection and analysis of data from candidates’ and voters’
personal Twitter accounts and tweets have been carried out
using tools, such as the R statistical program.
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Process Monitoring of Bivariate Poisson Data
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Statistical Process Monitoring (SPM) comprises of a variety
of statistical techniques to analyze and control variation in a
process, reassuring an efficient operation in industries such as
healthcare, manufacturing etc. A challenging part, however,
within SPM, is dealing with batch processes. Under this
scenario, a finite quantity of products is produced in batches in
a specific period. Contrary to the usual processes where data
are modelled using a continuous distribution, batch processes
are assumed to follow a discrete distribution. In the present
work, the focus is on a problem dealing with the monitoring of
bivariate Poisson data arising from a batch process in the food
industry. More specifically, we assume that a process
produces batches of products, a sample of the products is
drawn and the number of events (e.g. bacteria) is measured, in
order to identify possible increases during production.

Bayesian Inference of Spatio-Temporal Dynamic Models with

Application to Air-Pollution Data

Kostas Triantafyllopoulos
School of Mathematics and Statistics, University of Sheffield, UK
K.triantafyllopoulos@sheffield.ac.uk

This talk concerns Bayesian estimation of dynamic space-time
models. In many subject areas data are collected in a number of
locations over time. Examples include environmental data such
as rainfall or temperature data, macroeconomics data such as
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unemployment and gross-domestic product observed over
different countries and health surveillance data. In recent years,
there has been some interest in modelling high dimensional data
observed in space and time, a typical example might be river
flow data (Wilke and Cressie, 1999).

In this talk we discuss Bayesian inference of the dynamic space-
time model proposed first in Wilke and Cressie (1999). This
model considers that the output signal is a noisy version of a
stochastic process, which is continuous in space and discrete in
time. This process is defined as an integral equation, which is
then approximated via a set of orthonormal basis functions. The
model is then cast in state-space form and the Kalman filter may
be called upon for efficient estimation. For the basis-functions,
in this work we propose a wavelet decomposition, which is
localized in both frequency and time and hence offers certain
advantages over competitor Fourier decompositions. We
propose a Bayesian hierarchical model and a corresponding
Metropolis sampling scheme for inference. In this presentation
we will briefly discuss the structure of the hierarchical model
and the priors of the parameters subject to estimation.

We use simulated and real data to illustrate the methods. For
the simulated data we simulate images over a number of
locations and different degrees of smoothness and we compare
them to estimated (inferred) images by our algorithm. For the
real data we consider air-pollution observations, consisted of
nitric oxide levels from the weather station in Athens. Our
approach estimates the signal (observations) very accurately as
well as the uncertainty around them.

In the talk we will briefly discuss some generalizations of our
approach to non-Gaussian spatio-temporal modelling, in
particular considering our observations are generated by
multivariate gamma distributions (Mithai and Moschopoulos,
1992).
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An Archimedean copulas-based approach for

m-consecutive-k-out-of-n: F systems under exchangeability
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In the present work we provide a signature-based study of a
reliability network consisting of identical m-consecutive-k-out-
of-n: F structures with exchangeable components. The
dependency of the components of each system is modelled by
the aid of well-known Archimedean copulas. Exact formulae
for determining the expected lifetime of the underlying
reliability scheme are provided under different Archimedean
copulas-based assumptions. Several numerical results are
carried out to shed light on the performance of the resulting
consecutive-type design.
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The survey of ISSP 2023. The impact of National Identity
and Citizenship on political attitudes

Styliani Tseliou
Aristotle University of Thessaloniki
stellatselioy@gmail.com

The evolving changes due to globalization and immigration, are
transforming the established ways nations define themselves and
affect the traditional dynamic of societies. The study of these changes
provides valuable knowledge of the impact they have on societies and
citizens. To explore the importance of these issues in Greek politics
and policy making, this study associates the International Social
Survey Programme 2023 Module of National Identity and
Citizenship with citizens’ attitudes and voting behavior. International
Social Survey Programme is a collaborative programme that studies
in general citizens’ beliefs and attitudes towards social issues in many
countries. The 2023 Module questionnaire includes questions about
democracy, immigration, globalization and citizenship. The primary
question of the survey is to study Greek citizens’ attitudes on the
aforementioned points and estimate its impact on their electoral and
voting behavior. At the same time, the study focuses on correlating
participants’ party preferences to common attitudes related to specific
political issues.
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Pitfalls in interpreting the predictive power of technical
trading rules and weak-form market efficiency test results.
An empirical investigation for the Athens Stock Exchange.

Alexandros E. Milionis * and Varlagkas Th. Vasileios &
& University of the Aegean, Department of Statistics and Actuarial -
Financial Mathematics, Samos, Greece
® Ministry of National Defense, Hellenic Navy, Athens, Greece
“ Corresponding author, email: amilionis@aegean.gr

A typical way of testing the efficient market hypothesis is to
compare the performance of technical trading rules with the
performance of the buy and hold strategy. We investigate the
predictive power of two technical trading rules, namely the
simple moving average and the exponentially weighted moving
average, in its own right, as well as in conjunction with the
weak-form market efficiency hypothesis. Utilizing Athens
Stock Exchange data, we simulate scenarios for both perfect
market and real market conditions, considering the precise
actual transaction costs levy on investors. Empirical findings
show that, without transaction costs the performance of the
exponentially weighted moving average rule is remarkably
higher than that of the moving average rule, while both perform
better than the passive investment strategy. Therefore, the
hypothesis of weak-form efficiency is rejected. However, in
real economy scenarios it is found that the predictive power of
the trading rules is reversed, while for the majority of the
investors the hypothesis of weak-form market efficiency on the
Athens Stock Exchange is not rejected. Furthermore, we argue
that the performance of a trading rule should be assessed in
conjunction with the number of the triggered transactions, as
the two variables are strongly correlated especially in real
market conditions.
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Enhancing Statistical Analysis of Asymmetric Geoscience Data
using Gaussian Anamorphosis
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Spatial data usually follow a skewed PDF that deviates
significantly from the normal distribution. In the context of big
data and geosciences, where datasets are often large and
complex, using a Gaussian anamorphosis model can help in
normalizing the data and making it more suitable for statistical
analysis methods that assume normality. Nonlinear, monotonic
transformations such as the logarithm, Box-Cox, normal-score,
modified Box-Cox versions, and deformed logarithmic
transforms are often used to restore normality.

In this research, the recently proposed kernel-based KCDE
(Pavlides et al. 2023) method coupled with the normal scores
transform is used to estimate the non-Gaussian distribution of
natural resources data and to conduct Gaussian anamorphosis.
KCDE derives from the data, using kernel smoothing to avoid
the discontinuities of the staircase CDF function. Normalized
estimates are then calculated based on the normal scores
transform. These conform with the standard normal
distribution. Spatial interpolation of the normal scores leads to
predictions. The inverse transform in Gaussian anamorphosis is
implemented via a lookup table that maps the predictions of the
normalized values back to the initial values range.
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The predictive performance of two stochastic interpolation
approaches is compared, UK and the more recently developed
SLI method. SLI is a spatial interpolation method designed to
provide computational efficiency for large spatial and
spatiotemporal datasets (Hristopulos et al. 2021).

The research project is implemented in the framework of H.F.R.I call “Basic research
Financing (Horizontal support of all Sciences)” under the National Recovery and
Resilience Plan “Greece 2.0” funded by the European Union — NextGenerationEU
(H.F.R.I. Project Number: 16537).

References
Hristopulos, D., Pavlides, A., Agou, V., and Gkafa, P. (2021)
Stochastic local interaction model: an alternative to kriging for
massive datasets. Mathematical Geosciences, 53, 1907-1949
Pavlides, A., Varouchakis, E.A. and Hristopulos, D.T. (2023)
Geostatistical analysis of groundwater levels in a mining area with
three active mines. Hydrogeol Journal 31, 1425-1441



Forecasting the power generation mix in Italy based on
Grey Markov Models
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This study considers an application of the first-order Grey
Markov Model to foresee the values of Italian power generation
in relation to the available energy sources. The model is used to
fit data from the Italian energy system from 2000 to 2022. The
integration of Markovian error introduces a random element to
the model, which is able now to capture inherent uncertainties
and misalignments between the Grey model predictions and the
real data. This application provides valuable insights for
strategic planning in the energy sector and future developments.
The results show good accuracy of the predictions, which
provides powerful information for the effective implementation
of energy policies concerning the evolution of energy demand
in the country. Despite advancements, Italy's 2032 energy mix
will still significantly rely on fossil fuels, emphasizing the need
for sustained efforts beyond 2032 to enhance sustainability.

Keywords: Markov Chain, Grey Model, Energy Mix,
Electricity
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Modern Statistical Methods for Improving the Yield of
Advanced Node Integrated Circuits
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As the technology of integrated circuits develops,
microelectronic devices shrink their scale to submicrometer,
which makes random process variations, eg, intra-die
mismatches, doping fluctuation, and threshold voltage
variation, crucial factors to be considered in an integrated
circuit design. The situation gets worse in modern circuit
designs, where some cells can be replicated millions of times in
a circuit, \eg in an SRAM cell array. A cornerstone to resolving
the increasing concern of yield is the development of efficient
yield estimation methods, which provide an accurate and fast
failure rate estimation for a given circuit design under specific
process variations. Monte Carlo (MC) is the golden standard
baseline, and it is commonly utilized to estimate the yield
across industry and academia. In a nutshell, MC runs SPICEs
(Simulation Program with Integrated Circuit Emphasis) with
parameters sampled from the process variation distribution
millions of times and counts the number of failures to deliver
accurate estimation. Obviously, MC is computationally
expensive and easily becomes infeasible for problems for low-
yield problems, which is rather common in modern circuit
designs, eg the yield of a 65nm SRAM cell array can be
0.00001. In this talk, we will demonstrate how modern
statistics, particularly deep-learning-based methods, can be
implemented to deliver excellent performance with a speedup
of more than 1000x while the accuracy remains similar.
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