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Kevtpiki OptAia
Keynote Lecture

Mapaokeun 16 OktwPpiou 2026 - 18:00 - Evapén Zuvedpiou

H Ztatiotiki Eknaidevon wg Napdayovtag ywa tnv I6tdotnta tou MoAitn

©066wpog Xat{nmavteAng

AptototéAeio Maveniotnuio OsocoaAovikne

NepiAnyn
H eAevPepia otnpiletal otnv aAnBeia. To Sikaiwua otnv aAndeia ivar SeueAiwdec avpwrnivo Sikaiwua

Ko mpoUnoBean tn¢ eAeuPepiac kat tne dnuokpatiag. Okouuevikn Staknpuén AvBpwitivwy Stkalwudtwy
tou O.H.E.

Jtnv epyacio autn Biyovtal Bépata mou avadépovtal otnv oxéon tnhg mAnpodopia pe tn Stoxeiplon Kot
v enefepyaciog tng. EmutAéov avadepopacte otn oxéon Twv Mabnpatikwy Kat TG ZTATLOTIKAG JLE TOUG
MaBnpatikoUg Kot TouG ZTaTLoTikoug pe éudaon otig epappoyEg tng. H avamtuén tng texvoloyiag twv
UTIOAOYLOTIKWV HNXOVWV 08nynoe otnv £kpnén tng ouykévipwong TAnpodoplakol UAKoU (mou
epdaviletal mAéov pe tnv ovopaoia big data) kot tpodpodotnoe tnv avaykn afLoAdynong Kot xpriong tou.
KouBikd B€pa eival otL n mAnpodopia CUYKEVTPWVETAL XWPIG va gival Suvatov va opyavwBel ek Twv
npotépwy, N Stadikacia cUAAOYNG TNG. 2Tn VEa £moxn, N MANpodopla, WG KATEXOEVO TIPOLOV KAl 0OV HECO
A0KNONG TOALTIKAG, UTIOKATECTNOE O PeYdAo Babuo ta UALKG Tpolovia odnywvtag os pia véa popdn
OUYKEVTpWONG dUvaung. Ta Mabnuatikd oav TUTLko cuotnpa opBoloyLkn g mapouciaong Kat Staxeiplong
KOL N ITATLOTIKA TIOU GUEPO OTNV €MOXN TNG MANpodopLaKnC €KPNENG UItOpEL va oploTel Sleupupéva cav
N ETMLOTAN TIOU 0LOXOAELTAL E TNV CUYKEVTPWON, TNV afLoAdynan Kal tnv enefepyaocia tng mAnpodopiagy
anoteAolV To amnapaitnto gpyaleio yla tnv dlaxeipion tng. H amaitnon tng kowwviag yla mAnpodopieg
TIOLOTIKA EAEYUEVEC amaAAOYUEVEG amo «BopUBouc» mou oKOTUa N Adyw AABouG MEPLEXOVTAL OE QUTEG,
elvat 8laitepa davepr) otnv KATA KapoUg €MOVEPXOMEVN OUIATNON Yla TOV €AeyXo Twv SnUOcLwv
UETPNOEWV TIou adopolV TNV AKPOAUATIKOTNTA Twv MME, Ta KOUUATA KoL TO TTPOCWTTA, TG EKTTALOEUTIKEG
TIAPAPETPOUG, TOL OLKOVOULKA LEYEDN, K.A.TT.

Avantuéng tng Zratiotkng MNoudsiag otnv EANGSa. Mpoteivetal oxESL0 SpAonG OXETIKA LE TOV TPOTO
aflomoinong epyoeiwy KL TTPOKTKWY EMLSLWKOVTOG TTEPQ ATO TNV EMUOPPWAON TNG LABNTIKAC KOWVOTNTAG
MAvVw Ot O£uaTta OTOTIOTIKAG, TNV QVAMTUEN TNG OTATIOTIKAG OKEWNG e eVOANQKTIKEG peBOSOUG
SidacokaAiag kot tn Stadoon eVOAAAKTIKWY HopdwV SLEAKTIKOU UALKOU TIOU LE TN oglpd Toug Ba auénoouv
T0 Pabuo efolkelwong kal KOTAVONONG OTATIOTIKWY HeyeBwv KaBwg Kal TG EMEKTAONG TNG
TPOORACLULOTNTAG TWV LOONTWV Kot LodnTpLwv o€ enionpeg nyEg. Me to «Census at school» oL pabntég
OMOKTOUV ML YEVIKOTEPN ailoBnon yla to oTtoToTikA Sedopéva Kal AEIToupyolV WG UIKpol epeuvnTEg
oAANAerSpwvtag pe aAMa oxoAeia otnv EAAASa Kal og ANAEG XWPEG ouykpivovtag ta dedopéva. To oxEdLo
6paong emSLWKEL TNV EMEKTOON TNG 2TOTOTIKAG Mawdeiag tOoo otnv mpwrtofabuia 6co Kol otn
SevutepoPabuia ekmaideuon MPOKEIWEVOU OL MOONTEG Kal LOOATPLEG VO KATAVONOOUV Ta HEYEDN Tng
YEVIKNG amoypadng oto mAaiolo UG SLabeuaTikhiG IPOoEYYLoNG avamtUooovTog To aiobnua tou evepyol
KOl OUVELSNTOMOLNUEVOU TIOALTN TOU €ival €€OIKELWUEVOG TIAVW OE KOWWVLKA KoL OLKOVOULKA UEYEDN.
Emopévwg, mpoteivetal n CUMMETOXN Twv (Slwv Twv pobntwv ot SloBepatikd TPOYPAUUATA KOl
gpyaotipla ou Ba evéuvapwaoouy kol Ba evepyomnotioouy to evéladEpov Twy Lobntwy navw os BEpata
OTATIOTIKAG KoL KOT  EMEKTOON 0 OEUATA KOWWVIKNG, OLKOVOULKAG KO TIOALTIOTIKNG §pAong e €vTovo
EKTIALOEUTLKO KOL EPEUVNTLKO XOPOKTNPAL.
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Ev cuvtopia, mpoteivovtal, evaAakTikeg uEBodot dtdaokaliag kal xprion evaAAakTikoU S18aKTIKOU UALKOU
pE SLaOEUATIKEG EVOTNTEC TIOU HE TN OELpd Toug Ba auérjoouv to Babuod sfolkeiwaong kat Ba Bonbrncouv
oTNV AVATTUENG TNG ZTATLOTIKAG ZKEYNC. Me To Tpoypaupa «Census at school» oL paBntég amoktouv pLa
YEVIKOTEPN aioBnon yla Ta emionua otatiotika dedopéva, e€okelwvovtal Pe TNV EAZTAT Kal TG EMIONUES
TINYEG TNC XWPOC Kal pabaivouv va AElToupyolv WG UIKPOL EPEUVNTEC. ZUVOTTIKA, TIPOKELTAL yLO HLo
npoomndBela Snuloupylog evog opbBa Sounuévou CUOTHUOTOG, CuvOEovtag SLAdOPETIKEG TINYEC Kol
0€LOTIOLWVTAG TLG EMICNLEG TINYEG TN XWPAC. MPpOTEIVETAL CUCTNUATOMOLNUEVN QVATTUEN cuvepyaoiag pe
TO TUNMO Kal otedéxn tng EAITAT wote va oxedlactolv kol va uAomownBolv mapeuBAcel Kol
npwtoPoulisg otnv mpwtofdduta kal dsutepoBabduLla ekmaibeuon, o€ TOMIKO /Kol EUpWNAIKO eminedo,
TIPOKELUEVOU va aflomolnBoUv KOWWVIKA KOL OLKOVOULKA UEYEBN TNG XWPAG OE OXEON HUE TOV TOMEQ
Exnaideuong kat Empdpdwong.

MapaAAnAa, to padnua tng «MoAttiking Moawdeiog» elval mpwTioTwg pia padnteio otn Snuokpotia. TKomog
Tou eival va Slapopowoel evav eAelBepo, unmelBuUVO Kal evepyd MOAITRH, O OmMolOg £yKalpa KAl ME
eniyvwon Ba katavonoel tn onuaocia kot tnv afia tng Snuokpatiag, Oa céBetal TOUG MOALTELAKOUG
Beopoug, Ba ayama kat Oa aywviletal yla t dSnuokpatia Kat tnv moAttela. Evav moAitn pe moAltikn

OUVELSNON Ko KPLTIKA okEWN, WOTE VOL CUUUETEYEL EVEPYQ OTO TOTUKO, EOVIKO, EUPWTTALKO KOL TIAYKOOULO
KOWWVLKO, OLKOVOULKO KoL TIOALTIKO yiyveoBal. ISwaitepa Otav avTtlLeTwriil{louue davVOUEVO OTOULKNAC

ouurnepldopdc Tou GTAVOUV OE KOTAOTAOELC BLOC KoL TTAPEVOYANONC, N AELToupylo. CUAOYIKWY BEouwv
UITOPEL va. OITOTEAECEL TNV OAvTNon yla vo. SLopopdwOEeL 0 KPLTIKO OKETTTOUEVOC, EVEPYOC TTOALTNC TTOU

Aettoupyel cUAOYLKA KalL OXL AUTOC TTOU AELTOUPYEL UE KEVTPO Tov eauto Tou! H MoAttikn Mawdeia £xeL otdxo

va BonBbnoel toug HaBnTéG Kol TIC UABNTPLEG VA OUTOKTAOOUV €KEIVEG TIC AMOPOITNTEG YVWOELS Kol
Se€LOTNTEG WOTE VA UMOPECOUV Va:

® KATALVO)OOUV TNV KOLVWVLKI TIPOYLOTIKOTNTA.

¢ avtiAndBouv TG ox€oelg aAANAeEAPTNONG LETOEU KOWWVIAG-OLKOVOULOG- TIOALTIKAG KAl TN SLKA TOUg
Suvatotnta aAANAETISpaoNG LECW TWV KOWWVLKWV BECUWV.

¢ €§0LKELWOOUV LIE TOV TPOTIO MPOCEYYLONG TWV KOWVWVLIKWVY TIPOBANULATWY KoL TOUG TIPOETOLUACOUV YL TOV
POAO Tou evepyoU TtOALTN.

H 818Ktk POOEYYLoN TTOU TIPOTEIVETAL YL TLG TTOPOTTAVW EVOTNTEG ToU oXoALlkou BiBAiou eival péow Ing
0pYGVWONG EPYAOTHPLWY YLa TN KAAUTEPN KATAVONGN TWV MAPAAVW OEUETwV/eVOTATWY KAL THV AVATTTUEN

NG evepyol GUUUETOXNG TOU Habntr otnv Kowwvia. To MpoTtelvopuevo SL8aKTIKO TtakéTo Ba Snuiloupynost
TG TpoUMoOEoEelg yla €vav evepyO TOAITN e €VIOVO TO aloBnua NG ATOULKAG €uBUVNG, KOWWVLKAC
oAANAeyyUNG kot cuAAoyknG dpdonc. H ektetapévn paAota xprion twv TMNE otic oxoAkég aibouoeg Ba
avaPBabuiosl tnv ekmaldeuTikn Sladlkaoia KAVOVTAG TNV TIO €UXAPLOTN OTOUG MOONTEG. IKOMOG TNG
OLOOKTIKAG TPOOEYYLONG Elval KOL N OCUCXETLON TWV TOpAMAvw Bepdtwv n petapoocn and pa
oUVOAAQKTIKN T(POoEyyLon TG aAAnAsyyung o€ pia Stanpoowrtikr pocyyion. H Snutoupyia cuvOnkwv
yla TNV evioyuon tg Stampoowrikng aAAnAeyyung Kal TNG KOWWVLKAG GUVOXNG QUMALTEL £va LOXUPOTEPO
aloOnua KowoTNTaG Kol aVAKELY HECW ULAG KOWNG TIEmMoiBnong kot Kowng 6pacong, Ue T CUUUETOXN Twv
TIOALTWY, 16lwg ekelvwv Mou unoeknpoownouvtal ota péca Afn anopacswv.

Statistical Education as a Factor for Citizenship

Theodore Chadjipadelis

Aristotle University of Thessaloniki
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Abstract

Freedom is founded on truth. The right to truth is a fundamental human right and a prerequisite for
freedom and democracy. United Nations Universal Declaration of Human Rights.

This paper addresses issues concerning the relationship between information and its management and
processing. Furthermore, it examines the relationship between Mathematics and Statistics, as well as
between mathematicians and statisticians, with particular emphasis on their applications. Advances in
computing technology have led to an explosion in the accumulation of information, now commonly
referred to as big data, creating an increasing need for its evaluation and effective use. A central issue
is that information is often accumulated without the possibility of organizing its collection process in
advance. In this new era, information, both as a valuable asset and as an instrument of policymaking,
has largely replaced material goods as a source of power, giving rise to new forms of concentration of
power.

Mathematics, as a formal system for rational representation and management, and Statistics, which
in today's era of information explosion can be broadly defined as "the science concerned with the
collection, evaluation, and processing of information," constitute essential tools for managing
information. Society's demand for reliable, quality-assured information, free from "noise" introduced
either intentionally or accidentally, is particularly evident in recurring debates concerning the
monitoring and verification of publicly reported measurements relating to media audiences, political
parties and public figures, educational indicators, economic statistics, and other areas.

Developing Statistical Literacy in Greece. An action plan is proposed for the effective use of statistical
tools and educational practices. Beyond providing students with basic statistical knowledge, the plan
seeks to develop statistical thinking through alternative teaching methods and the dissemination of
innovative educational materials. These approaches are expected to improve students' familiarity with
and understanding of statistical indicators while expanding their access to official statistical sources.

Through the "Census at School" programme, students gain a broader understanding of statistical data
and act as young researchers, interacting with schools in Greece and other countries and comparing
their findings. The action plan aims to extend statistical education across both primary and secondary
education, enabling students to understand population census data through an interdisciplinary
approach. In doing so, it seeks to foster a sense of active and informed citizenship, grounded in
familiarity with social and economic indicators.

Accordingly, the direct participation of students in interdisciplinary programmes and workshops is
encouraged. Such activities are intended to stimulate and strengthen students' interest in Statistics
and, more broadly, in social, economic, and cultural issues, while maintaining a strong educational and
research-oriented character.

In brief, the proposal advocates alternative teaching methods and the use of innovative instructional
materials incorporating interdisciplinary themes, thereby increasing students' familiarity with Statistics
and supporting the development of statistical thinking. Through the "Census at School" programme,
students become acquainted with official statistical data, the Hellenic Statistical Authority (ELSTAT),
and other official national sources, while learning to work as young researchers.

Overall, this initiative seeks to establish a coherent and well-structured educational framework that
integrates different sources of information and makes effective use of the country's official statistical
resources. Systematic cooperation with ELSTAT departments and staff is proposed to design and
implement educational interventions and initiatives in primary and secondary education, at local
and/or European levels. These initiatives would promote the use of national social and economic
indicators in education and training. At the same time, the school subject of "Civic Education" is, above
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all, an education in democracy. Its purpose is to cultivate free, responsible, and active citizens who
understand, from an early stage and with full awareness, the significance and value of democracy,
respect democratic institutions, and are committed to defending democracy and the democratic state.

The aim is to develop citizens with political awareness and critical thinking skills who participate
actively in social, economic, and political life at local, national, European, and global levels. Particularly
when confronted with individual behaviours that may escalate into violence and harassment, the
effective functioning of collective institutions can provide a response by fostering critically minded,
active citizens who act collectively rather than focusing exclusively on themselves.

Civic Education aims to equip students with the knowledge and skills necessary to:
¢ Understand social reality.

e Recognize the interdependent relationships between society, the economy, and politics, as
well as their own capacity to influence these relationships through social institutions.

o Become familiar with approaches to addressing social problems and prepare for their role as
active citizens.

The proposed teaching approach for these sections of the school curriculum involves organizing
workshops to deepen students' understanding of the relevant topics and encourage their active
participation in society. The proposed educational package aims to create the conditions necessary for
the development of active citizens with a strong sense of individual responsibility, social solidarity, and
collective action. Furthermore, the extensive use of Information and Communication Technologies
(ICT) in classrooms can enhance the educational process, making learning more engaging and
enjoyable for students.

An additional objective of the proposed teaching approach is to connect these themes through a
transition from a transactional approach to solidarity towards an interpersonal approach. Creating
the conditions for stronger interpersonal solidarity and social cohesion requires a greater sense of
community and belonging, fostered through shared beliefs and collective action. This process must
involve the active participation of citizens, particularly those who are underrepresented in decision-
making processes.
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Edappoyg otnv Eknaidevon

Applications in Education
YaBBato 17 OktwPplou 2026 - 09:00-10:50 - AiBouca A - MNpoedpeio: 2. Avactacladou

H anotunwon tng oxéong enidoong, ¢pUAou kat vopou ¢oitnong twv EAAVwvV
paOntwv/-tplwv tng Asutepofaduiag Eknaidsuong

Nétpog Tpavtag, HAlag ABavaoladng

MNawdaywytko Tunua Anuotikng Ekmtaibevong, ZxoAn AvBpwmniotikwy Entotnuwy, MNavemniotiuto Atyaiou

NepiAnyn

H gpyaoia Stepeuva tnv enidoon twv EAAAvwy padntwy, kot twv 0o dUAwy, katd to £€to¢ 2017, teleutaio
S100£0110 £T0G, YlO TO OXETKO BEpa, TNG EAANVIKNG ZTATLOTIKNAG YIinpeoiog. Eotialoupe o dU0 TALELS, TN
Agutépa Nupvaoiou kot tn Asutépa Aukelou, otelovtag OTL SIVOUV TILO AVTUTPOCWIIEUTIKN ELKOVOL OTLG
600 Babuidec. IkomoC NG €PEUVAG HOG EIVOL VO ATTOTUTIWOOUUE TN oxéon emnidoong, ¢pUAou Kol VOUoU
doltnong. AlapopdWVETAL £TOL £VAG «XAPTNG» ILE OVTLOTOLXIOELS VOLWV KAl EMSO0EwWV e Xprion pebodwv
™¢ Avaluong Aedopévwy, TG AvaAuong Avtlotolylwy Kal tng lepapytkng Tafvounong. Npoxwpnoaue os
TPELG avaAUloelg, pia yla to Tupvaoto, pia yia to AUKelo Kol pia kal yia tig Suo tagelg tauvtdxpova. Ot
erub00oeLg Kataypadovtal Katd vopo. Exoupe Sedopéva yla 54 vopoug, Le téooepa £16n emidooewv:
METPLO, KOAQ, TIOAU KOAQ KOl APLOTO, U TapaAeimovtag wotdoo Kal TNV MEPLUTTWON ToU oL Habntég
amnoppintovtal Kal kaAdouvtal va eravaldBouyv tnv dla ta€n. Mevikn dtamiotwon eivat OTL oL HabATPLEG
ETUTUYXAVOUV KAAUTEPECG EMISOOELS Ao TOUG HaBntég kabwg kat OtL evtomilovtal 1adopomoLioeLg WG
TPOG TO VOO doitnong.

NE€erg-kAeLdLa: oxoAwkn enidoon, Gpulo, Mapayovtikr) Avaluon Twv Avtiotolylwy, lepapyikr Ta§vopnon

Representation of the relationship between academic performance, gender, and
prefecture of enrolilment among Greek secondary school students

Petros Trantas, Elias Athanasiadis

Department of Elementary Education, School of Humanities, University of the Aegean

Abstract

This study examines the performance of Greek students of both genders in 2017, the most recent year for
which data on this topic is available from the Hellenic Statistical Authority. We focus on two grade levels,
the first year of lower secondary school and the first year of upper secondary school, believing that they
provide a more representative picture of these two educational stages. The purpose of our research is to
map the relationship between performance, gender, and the prefecture of enroliment. This results in a
“map” correlating prefectures and performance levels, using methods of data analysis, correspondence
analysis, and hierarchical classification. We conducted three analyses: one for middle school, one for high
school, and one for both grades simultaneously. Performance is recorded by prefecture. We have data for
54 prefectures, with four performance categories: moderate, good, very good, and excellent, while also
including cases where students fail and are required to repeat the same grade. A general finding is that
female students perform better than male students, and that there are variations depending on the
prefecture where they attend school.

Keywords: academic performance, gender, Correspondence Analysis, Hierarchical Clustering
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Awaocdaliion MNotdotntag kot ZupneptAnmuikn Eknaidsvon: Alepelvnon Twv
AvtiAnyewv twv Eknatdevtikwyv péow Napayoviikng Avaluong AvilotoLyLwv

NoataAio Kovylal, Xplotddopog Kapayxpriotoc?, Aapmpivr) Zepepétn?, Zodia AvaotactdSou?
I rewmnoviké Maverniotiuto ASnvwy
2 Mavernotiuto Autikric Makeboviac

NepiAnyn

H rmapouca PeAETn Slepeuva TIC AVTIMAYPELG TWV EKTTALSEUTIKWVY OXETKA UE T SlaodAAilon moLdtnTag otnv
€161KN Kal cupmepANTTIKN ekmaibeuaon, e0TLAlOVTAG OTLE IPAKTIKEG TTOU TIPOAYOUV TNV LOOTLUN TtPooPaocn,
TNV evePYO GUMUETOXN Kal Tn pabnotakn mpoodo OAwv twv pobntwv. EWdikdtepa, e€etdlovtal BaoIKEC
Sl0OTACELS TNG TOLOTNTAG, OMWG N €€ATOMIKEUMEVN umootnpen, n Sladopomnoinuévn Sdaokalia, n
SLEMOTNUOVIKY ouvepyaoia KoL N CUMMETOXN TNG OLKOYEVELOG, KABWE Kol TIAPAYOVTEG TIOU EVOEXETOL VOl
SleukoAUvouv 1| va mapeunodilouv TNV anoteAeopatikn ebapUoyr TOUG. ITNV £€pEUVO CUUUETELXaV 206
exmatdeutikol. Ma tnv moAupetaBAntn Stepevivnon twv dedopuévwy epapuootnke n Mapayovtikn Availuon
Avtiotoluwv (Analyse Factorielle des Correspondances — AFC). H péBodog alomow)Bnke yia tnv avadeién
OXEOEWV, OVTLOTOLYLWV Kal S1adopomoL|oewy LETAEY TWV KOTNYOPLWV TWV eEETA(OUEVWY HUETABANTWY KoL
ylo TOV EVTOTIOMO SLAKPLTWY MPOTUNWY OTLE AVTIANYELG TWV CUUUETEXOVTWY. H avaAuon EMLKEVIPWVETAL
otn Slepelivnon twv SEIKTWV Mou BewpouvTal onUAvVIIKOTEPOL yla tnv afloAdynon Tng molotntag os
CUUTEPANTITLKA eKTTALSEUTIKA TtepLBAaAAovTa. MapdAAnAa, e€eTAIOVTAL OL AVTLOTOLYLEG TNG ETIAYYEAUOTIKAG
gUmeLplag KoL TNG EMUOPPWONG UE TNV AUTOATTOTEAECUATIKOTNTA KOUL TI OTALOELG OTTEVAVTL OTLG SLaSIKAOIEG
SlaodaAiong mowotntag. I6laitepn udoaon anmodidetal aTtov pOAo TNG GXOALKN G NYECLOC, TNS OPYAVWOLAKNG
UTIOOTN PLENG, TWV CUVEPYOTIKWY SOUWV, TNG EMAPKELAG AVOPWITLVWY KoL UALKWVY TIOPWV KOl TNG CXOALKNG
KOUATOUpaGg. Ta eupruota umoypaupilouv tnv avdaykn avamtuéng evog ouoTtnuatikol Kol
cupmneplAnmtikol mAatoiou StaoddaAiong moldtntag, To onoio Ba otnpiletal oTn CUVEXN EMUOPPWON TWV
EKTIALOEUTIKWY, OTNV EMAPKN OTEAEXWON, ot 61dBson KATAANAWY MOpwWVY Kol oTnv aflomoinon Kowwv,
TIPOCOPUOCUEVWVY gpYaAEiwV TtapakoAoUBNnong tng pabnaotakng mpoddou. MapdAAnia, avadelkvieTal N
onuoaola tng evioxuong ULOG KOUATOUPOG CUVEPYAOLOG, CUMUETOXNG Kal Aoyodooiag pe emMiKEVIpO TN
cupumnepAnyn.

Né€erg-KAeLSLA: Alaodahion Molotntag, ZupnepAnmrikn Eknaidevon, AFC

Quality Assurance and Inclusive Education: An Investigation of Teachers’
Perceptions through Correspondence Factor Analysis

Natalia Kougia?, Christoforos Karachristos?, Lamprini Seremeti?, Sofia Anastasiadou?

1 Agricultural University of Athens
2 University of Western Macedonia

Abstract

This study investigates teachers’ perceptions regarding quality assurance in special and inclusive education,
focusing on practices that promote equitable access, active participation, and academic progress for all
students. Specifically, it examines key dimensions of quality, such as individualized support, differentiated
instruction, interdisciplinary collaboration, and family involvement, as well as factors that may facilitate or
hinder their effective implementation. A total of 206 teachers participated in the study. Correspondence
Factor Analysis (Analyse Factorielle des Correspondances — AFC) was applied for the multivariate analysis
of the data. This method was used to identify relationships, correspondences, and differences among the
categories of the variables under examination and to identify distinct patterns in the participants’

10
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perceptions. The analysis focuses on investigating the indicators considered most important for evaluating
quality in inclusive educational settings. At the same time, the study examines the relationships between
professional experience and professional development and self-efficacy and attitudes toward quality
assurance processes. Particular emphasis is placed on the role of school leadership, organizational support,
collaborative structures, the adequacy of human and material resources, and school culture. The findings
underscore the need to develop a systematic and inclusive quality assurance framework, one that will be
based on ongoing professional development for teachers, adequate staffing, the provision of appropriate
resources, and the use of common, adapted tools for monitoring learning progress. At the same time, the
importance of fostering a culture of collaboration, participation, and accountability centered on inclusion
is highlighted.

Keywords: Quality Assurance, Inclusive Education, AFC
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Ano ™y Pwvi twv Potntwyv otn Tuvexny BeAtiwon: Edappoyn tou DMAIC Inventory
péow Napayovtikng AvaAuong Aviiotol twv otnv Avwtatn Eknaidsuon

Xplotddopoc Kapaypriotogt, NataAia Kovyia?, Aaumpwvr Zepepétn?, Stuliavog Namahefavdpnc?,
Todia Avaotaoiadou?
I Mavemnotruto Autikric Makeboviog

2 Fewmovikd Mavemiothuio ASnvwv
3 Anuokpitelo Mavemniotripto Opdknc

NepiAnyn

H diacddaAion moldtntag otnv Avwrtatn Eknaidsuon amoktd Slaitepn onupaocia otav petatomniletol ano
v amAn aflohdynon ekmaldeuTikwy SLadIKaclwy MPog €va SUVOULKO Kal GOLTNTOKEVIPLKO cUoTnUA
ouveyoU¢ BeAtiwong. 2to mMAaiolo auTo, N apovoa UEAETN SLEPEUVA TLG AVAYKEG KAl TIG avTIAPELG TwV
dOLTNTWV OXETIKA LE TNV TTOLOTNTA TWV TIPOYPUUUATWY OTIOUSWYV, ETUXELPWVTAG VAL CUVOEDEL TN Pwvh TwV
doutntwy pe TG Sadoxkég daocelg tng pebodoroyiag DMAIC (Define—Measure—Analyze—Improve—
Control). Zkomdg NG €peuvag eival 0 MPOoSLOPLOUOG TWV EKMALSEUTIKWV avVayKWY Twv ¢oLtnTwy, n
anotUNWon ™G UPLOTAUEVNG KOTAOTAONG WG TPOG TO TPOYPAUa oTtoudwy, TG SIOAKTIKEG peBodouc kal
TLG EKTTALOEUTIKEG UTIOSOUEC, KABWGE KAl N avayvwpLlon MBovwy oLTLWY TIou TeEPLopilouV TNV moLoTnTa Kal
TNV OMOTEAECUATIKOTNTA TNG EKMALSEUTIKAC Stadikaciag. MapdalnAa, Slepeuvwvtal TAPAYOVIEG TTOU
UropoUv va uttootnpiéouv tn ouvexn BeAtiwon, 6mwe n avatpododotnon, N CUCTNUATLKA afloAdynaon Twv
TIPOYPAUUATWY OTIoUdWVY, N EVEPYOG CUUUETOXN Twv doltntwv otn ARPn amoddcswv Kol n SLopkng
ETIAYYEALOTIKT) OVATTTUEN TOU SLOAKTIKOU TPOCWTKOU. XTnV €peuva cuppeteiyav 319 doitntéc. Ma tn
ouMoyn twv dedopévwy atlomolBnke to DMAIC Inventory (DMAICscale), éva epeuvntikd epyaleio 35
SNAWOoEWV, OpyaVWUEVO OTIC TIEVTE evvoloAoYIKEG Slaotdoelg Define, Measure, Analyze, Improve kot
Control. Ta tnv moAupetaPAntr Siepevvnon twv Sedopévwv edpapuootnke n Mapayovtiky Avaluon
Avtiotolyuwv (Analyse Factorielle des Correspondances — AFC), pe otoxo tnv amokdAun oxEcswv,
QVTLOTOLXLWV Kal Sladopomolnoewy PeTafl TWV KATNyopuwv twv mévie Slaotaoswv tou DMAIC. H
TPWTOTUTILA TNG HEAETNG £YKeLTal oTnv aglomoinon tng Aoyikrn¢ tou DMAIC w¢ mAatoiou xaptoypdadnong
™G PoLtnTkAG eumelpiag, o cuvbuaopud pe tnv AFC wg pnéBodo avadeléng moAudlacTatwy MPOTUNWY
avtiAnPewv. H mpoogéyylon autr pnopel va petatpéPel tnv afloAdynaon twv ¢oltntwy Kat GoLtnTpLwy amno
gl otatikn Sladikacio HETPNONG LKAVOMOLNGNG OE £vav UNXAVIOUO EVTIOTIOMOU QVOYKWY, SLAyVWwong
aduvapwy, oxedlaopol mapeupacewy Kat dtatipnong tng BeAtiwong, cupuBarloviag otnv avamtuén pLag
Buwoung kouAtoupag moldtntog otnv Avwtatn Eknaidevon.

Né€erg-kAeldra: Ataodalion Mowotntag, Avwtatn Exnaideuon, DMAICscale, AFC
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From the Voice of Students to Continuous Improvement: Application of the DMAIC
Inventory through Correspondence Factor Analysis in Higher Education

Christoforos Karachristos!, Natalia Kougia?, Lamprini Seremeti?, Stylianos Papalexandris®, Sofia
Anastasiadou!
I University of Western Macedonia

2 Agricultural University of Athens
3 Democritus University of Thrace

Abstract

Quality assurance in higher education takes on particular significance when it shifts from the simple
evaluation of educational processes to a dynamic, student-centered system of continuous improvement. In
this context, the present study explores students’ needs and perceptions regarding the quality of academic
programs, seeking to link students’ voices to the successive phases of the DMAIC (Define-Measure—
Analyze—Improve—Control) methodology. The purpose of the research is to identify students’ educational
needs, to assess the current state of the curriculum, teaching methods, and educational infrastructure, and
to identify potential causes that limit the quality and effectiveness of the educational process. At the same
time, the study explores factors that can support continuous improvement, such as feedback, systematic
evaluation of curricula, active student participation in decision-making, and the ongoing professional
development of faculty. A total of 319 students participated in the study. Data were collected using the
DMAIC Inventory (DMAICscale), a research tool consisting of 35 statements organized into the five
conceptual dimensions: Define, Measure, Analyze, Improve, and Control. For the multivariate analysis of
the data, Correspondence Analysis (Analyse Factorielle des Correspondances — AFC) was applied, with the
aim of revealing relationships, correspondences, and differences among the categories of the five DMAIC
dimensions. The originality of the study lies in the use of the DMAIC framework to map the student
experience, in combination with AFC as a method for identifying multidimensional patterns of perceptions.
This approach can transform student evaluation from a static process of measuring satisfaction into a
mechanism for identifying needs, diagnose weaknesses, design interventions, and sustain improvement,
thereby contributing to the development of a sustainable culture of quality in higher education.

Keywords: Quality Assurance, Higher Education, DMAICscale, AFC
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Méoa anod ta patia twv ¢pottntwv: H xprion epyaleiwv tTexvntig vonuoouvng otnv
oVWTOTN EKMALSEVON HECW TTAPAYOVTLKIG AVAAUCNG AVTLOTOLXLWV

Inupidwv Koving, Zodia Avaotaoiadou

Mavenotnuio Autikng Maksboviog

NepiAnyn

H tayela evowpdtwon epyaleiwv Texvntig Nonpoouvng (TN) otnv Avwrtatn Exnaidsuon petaoynuartilel
™ padnolakn spnelpia kal Snuioupyel tv avaykn Babutepng KATAvONonG TOU TPOTOU HE TOV OMOoio oL
doutntég avtihapBdavovtal Kot BLwvouv T Xpron Touc. ZKomog tng napouoag épsuvag eivat n dtepelivnon
Kal toAudLaotatn xaptoypddnaon TnG OmTIKAG Twv doltnTwy anévavtl ota epyaleio TN, péoa anod TEcoEPLS
eVVolOMOYIKEG Slaotdoelc: T 2uvaloBnuotikr Eumelpia, tnv Avtihappoavopevn Awkaitoolvn, Tnv
Epriotoolvn oto ZUotnua Kot thv AvTiAapBavopevn Xpnoludtnta. 2tnv épeuva cuppeteiyav 311 pottntég
Kall poLTATPLEC TNG ZX0ANG Emotnuwy Yyeiag. MNa tnv avaluon twv dedopévwy edpapuootnke Mapayovrikn
Avdaluon Avtiotoywwv (AFC), n omola emétpede tn Sltepeuvntikn avadelen oxECEWV Kal MPOTUNIWV UETOED
TWV KATNYOPLWV TwV HeTaBANTWY Xwpig tnv uloBEtnon a priori umoBécswv. Ta anoteAéopata aveéSelav
Mlo. OoUVOETN Kol Mn OMoloyevh €lkova TG ¢oltnTkng eumelpioag tng TN. H epmotooivn, n
ovTtAopPavopevn Slkaloolvn Kol N BOeTk OUVALCONUOTIKI) EUMELPIO TTOPOUCIACAY GNUOVTIKEG
OVTLOTOLYLEG OTOV TTOPOYOVTLKO XWPO, EVW N OVTIAAUPBAVOLEVN XPNOLUOTNTA EUPAVIOE TOOO CUYKALGEL 000
Kal SladopomolnoeLg amo Tig UToAoLneg Staotaoelg. AvadeixBnkav Slakpitd mpodiA ¢oltnTwy, Ta onoia
ektelvovtal amd tnv uPnAn eumiotoolvn Kot Oetikr) amodoxn €wg TtV eMLPpUAAKTIKOTNTA, TNV
OUSETEPOTNTA KAL TNV MPAYHATIOTIKN Xprion tng TN. ISlaitepa onuaviikd evpnua amoteAel n avadelln
doltntwy mou avayvwpilouvv tnv akadnuaikn xpnowpotnta tng TN xwpig va tn cuvodelouv amapaitnta
pe uPnAn gumiotoolvn 1 BeTkn epumelpia xpriong. Ta EUPAUATO UTTOYPOUUI{OUV OTL N OUMOTEAECUATLKN
evowpatwon g TN otnv Avwtatn Exkmaideuon amattel 0xt Hovo Aettoupyikd xpriotpa, aAAd kat afLomniota,
Sikola Kot avOpWIOKEVTPIKA GUCTHATA.

Né€erg-kAeldra: Texvnty Nonpoouvn, Avwtatn Ekmaideuon, Epmiotooclvn, Avtidapfoavopevn Aikaioouvn,
AvtihapBavopevn Xpnowotnta, Mapayovtikn Avalucn AVTLOTOLLWY

Through students’ eyes: The use of artificial intelligence tools in higher education
through correspondence analysis

Spyridon Kontis, Sofia Anastasiadou

University of Western Macedonia

Abstract

The rapid integration of Artificial Intelligence (Al) tools into Higher Education is transforming the learning
experience and creating a need for a deeper understanding of how students perceive and experience their
use. The aim of this study is to explore and multidimensionally map students’ perspectives on Al tools
through four conceptual dimensions: Emotional Experience, Perceived Fairness, Trust in the System, and
Perceived Usefulness. The study involved 311 students from the School of Health Sciences. Correspondence
Factor Analysis (AFC) was applied to the data, enabling the exploratory identification of relationships and
patterns among variable categories without adopting a priori hypotheses. The results revealed a complex
and heterogeneous picture of students’ experience of Al. Trust, perceived fairness, and positive emotional
experience showed meaningful correspondences in the factorial space, while perceived usefulness
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displayed both convergences with and divergences from the other dimensions. Distinct student profiles
emerged, ranging from high trust and positive acceptance to caution, neutrality, and pragmatic use of Al. A
particularly important finding was the identification of students who recognize the academic usefulness of
Al without necessarily accompanying it with high levels of trust or a positive user experience. The findings
underline that the effective integration of Al into Higher Education requires systems that are not only
functionally useful, but also trustworthy, fair, and human-centered.

Keywords: Artificial Intelligence, Higher Education, Trust, Perceived Fairness, Perceived Usefulness,
Correspondence Factor Analysis
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Eknadsutikn MoAttikA kot Anpocia Yyeia: Zratiotik) MeAétn kal AvaAuon ZTACEWV
ywa thnv Empopdwon kot EmayyeApatiky Avamtuén Eknodevtwv EvnAikwv og
Npoypappata Aywyng Yyeiag

ApoAia Kapaprtpou?, Zodia Avactaciddou?, Avdpéac Macoupac?
I Mavemnotruto Autikric Makeboviog
2 Mavernotriuto NeamoAuc I1dpoc

NepiAnyn

H mapovoa epyacia eotidlel otnv avaAuon TwV OTACEWV Kol OVTANPEWV TWV EKMALSEUTIKWY
SeutepoPabulag ekmaideuong OXETIKA HE TNV €MUOPpdWON KAl TNV EMOYYEAUATIK OVATTUEN Twv
EKTIALOEUTIKWVY TIOU SL6ACKOUV TIPOYPAUHATA aywyng Uyelag. 2TOXog TG €ival va Slepeuvnoel Twe n
EKTIALOEUTLKN TIOALTIKI) €MNPEAlel TNV MPOOeon TwV eKMOLSEUTIKWY VA CUUUETEXOUV Ot ouvexl{OUevn
ermuopdwaon, n onola eival KABOPLOTIKN yLOL TN SLOPKT AVAVEWGH TWV YVWOEWV Kol S€ELOTNTWV OTOV TOPEQ
™¢ dnuootag vyeiag. H épeuva e€etalel Baokol MOPAYOVTEG, OIWG TNV avTIAAUBAVOUEVN UTIOOTNPLEN
NG eKMALSEVUTIKAG TTOALTLKN G, SnAadr Tov TpoTo mou ot eknatdeutikol avtidapfdavovtal tnv mapoxn Sopwvy,
TOPWV KAl KOWVOVIOUWV TIou uttootnpilouv tnv empopdwon. EmumAéov, atloloyel tnv moldtnta Kat t
cuvadela NG emuUopdwonG. H opyovwoloK UTTOOTAPLEN Yla ETTAYYEAUOTIKY avamtuén amoteAel GAAo
ONUOVTIKO Ttapdyovta, Kabwg avadépetal otn otnplén amod To €pyaclokd mepBAAOV Kal Tt oXOAKA
povada. Eniong, n HeAETN €0TIATEL OTNV QUTOATOTEAECUATIKOTNTO TWV EKMALSEVUTIKWY OTNV ekmaideuon
yla Tnv uvyeia, SnAadn tnv nemoibnor Toug yla TNV KKavOTNTA Toug vo hapuolouV ATOTEAECATIKA TLG
YVWOELG TouG. EmumAéov, alohoyeital n avtiAapBavopevn emayyeAUOTIK avarmtuén kot n mpobeon yla
ouveyllopevn empopowon. H épeuva Baocilotnke oe Selypa 128 ekmaldeutikwy, evw n avaluon Twv
Se80UEVWYV TIPOYUATOMOLONKE LIE TIAPAYOVTLKI) AVAAUGH QVILOTOLXLWY, TIOU ETUTPEMEL TNV KOTAVONON TWV
TIOAUTIAOKWVY OXECEWV HETOEU TwV TMOpOyoviwyv. H peAETn mpoodEpel Hla €VVOLOAOYLKA LEPAPXLKN
T(POCEYYLON OTMOU N EKMALOEUTIKN TIOALTIKI] OTO MOKPO-EMINESO UETADEPETAL OTO UECO-EMIMESO TWV
dopéwv empopdwong, GTAVEL OTO UIKPO-ETUMESO TNG QUTOAMOTEAECUATIKOTNTOG KOl EMAYYEALOTLKAG
avantuéng kat KataAnyel otn ouumnepldoplkr) mpodbeon ywa ocuvexn empopdwon. Ta amoteAéopata
Selxvouv OTL N eKTALSEUTLKI TIOALTIKN EMNPEALEL TOOO APECA OGO KOL EUUESA TNV TPOBEaoN yla emuopdwon
MEOW TNG TOWOTNTOC TWV TPOYPOAUUATWY KAl TNG OPYOVWOLAKAG UTOOTAPLENG, &vw N
OUTOQTTOTEAECHATIKOTNTO EVIOXUEL ONUAVTLIKA TNV EMOYYEAUATLIKN AVATTTUEN KOl T CUMUETOXT otn Sta Bilou
pabnon. H onuooia tng peA€Tng eival n avadelfn g avaykng yLa OALTIKEG Tou AapBdvouv unoyn to
oUVOAO TWV TAPAYOVTWY KAl TipowBoUV 0AOKANPWHEVEG SOUEG UTIOOTN PLENG, cUMBAANOVTAG OTNV evioxuon
TOU pOAOU TWV EKMALSEVUTIKWY OTNV aywyn UYElag yLa tnv Kowwvia.

NEEELG-KAELSLA: EKTALOEUTIKN TIOALTIKY, Aywyr UYELOG, EMAYYEAUATIKY OVATTTUEN EKMALSEUTIKWY, TIAPAYOVTLKN
QVAAUGH OVTLOTOLXLWV.
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Education Policy and Public Health: A Statistical Study and Analysis of Attitudes
Toward the Training and Professional Development of Adult Educators in Health
Education Programs

Amalia Karamitrou?, Sofia Anastasiadou?, Andreas Masouras?

I University of Western Macedonia
2 Neapolis University Pafos

Abstract

This study focuses on analyzing the attitudes and perceptions of secondary school teachers regarding the
professional development and training of teachers who teach health education programs. Its objective is to
investigate how educational policy influences teachers’ intention to participate in continuing professional
development, which is crucial for the ongoing renewal of knowledge and skills in the field of public health.

The study examines key factors, such as the perceived support provided by educational policy, that is, how
teachers perceive the provision of structures, resources, and regulations that support professional
development. Furthermore, it evaluates the quality and relevance of professional development.
Organizational support for professional development is another important factor, as it refers to support
from the work environment and the school. The study also focuses on teachers’ self-efficacy in health
education referring to their belief in their ability to effectively apply their knowledge. Furthermore, the
study assesses perceived professional development and the intention to pursue continuing professional
development. The study was based on a sample of 128 teachers, and the data were analyzed using
correspondence factor analysis, which allows for an understanding of the complex relationships among the
factors. The study offers a conceptual hierarchical approach in which educational policy at the macro level
is transferred to the meso-level of professional development agencies, reaches the micro-level of self-
efficacy and professional development, and culminates in the behavioral intention to engage in continuing
professional development. The results show that educational policy influences the intention to engage in
professional development both directly and indirectly through program quality and organizational support,
while self-efficacy significantly enhances professional development and participation in lifelong learning.
The significance of this study lies in highlighting the need for policies that take all factors into account and
promote comprehensive support structures, thereby helping to strengthen the role of teachers in health
education for society.

Keywords: educational policy, health education, teacher professional development, correspondence analysis.
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EnayyeApatiki Kataption, Ekmatdevtikn kat Kowvwvikn MoAttikn

Vocational Training, Educational and Social Policy
YaBPBato 17 OktwPpiou 2026 - 09:00-10:50 - AiBouca B - Mpoedpeio: . DAwpou

Napdyovteg nmou ennpeAlouV TN CUUHUETOXN TWV EKMALSEUTIKWY dsutepofAOuLOG
eknaidevong o npoypappata Erasmus+

lwavvng Kakkapacg, BaoiAelog ZoupumouAidng, Ztalpog Baloauidng
NOYLOTIKAC Ko XpNUOTOOLKOVOULKIG/ALOIKNTIKAG ETTLaTANG Kot AoyLoTikric, Anpokpiteto lMNavemiotiuto Opakng

NepiAnyn

To eUPpWMAIKA EKTTAULEEUTLKA TIPOYPAUUATO £X0UV avamntuxBel oTo mAaiolo plag EUpWMAIKAG EKTTALOEUTLKNAC
TIOALTLKN G HE OTOXO TN SLapopdwon KOG VEAS TIPAYUOTIKOTNTAG OTNV EKMAISEUCN TWV KPATWV-UEAWV TNG
Eupwnaikn¢ Evwong, anoTteAwvTog £T0L AVIIKEIMEVO TIOAAWY CUYXPOVWY LEAETWV. IKOTOG TNE MO poUcog
MEAETNG elval n Slepelvnon TG emidpacnG TwV EUPWIIAIKWY EKMALSEUTIKWY TPOYPOUUATWY — Kall
£181kOTEPQ TOU Erasmus/Erasmus+ — oTnV €mayyeAUATIKY QVATITUEN TWV EKMAULSEUTIKWVY OTNV TIEPLPEPELDL
™¢ AvatoAwkn g Makedoviag, kabwg kat n e€€tacn tou Babuou otov onoio n mavénuio COVID-19 ennpéace
v vlomoinon toug. OL egpeuvntikol otdoyol mepllapfdavouv TNV avadelln Twv HOKPOMPOBeouwv
ETUWTTWOEWY TOU TMPOYPAUATOC OTOUG L8LOUG TOUG EKMTALSEVTIKOUC, LECW TNE SLEUPUVONC TWV YVWOEWV Kal
Twv Se€lOTNTWV TOUG, TNG EVioXUONG TNG EMOYYEAUATIKAG TOUC avamtuéng, kabwg kat tng Slaxeiplong tng
ocuvepyaolog HeTOEU eKMAOEUTIKWY Kol OXOAKWVY Hovadwv. H épeuva O1e€nydn oe deiypa 242
eknaldeutikwy deutepoPaduLlog eknaibeuong tng nepldpelog AvatoAkng Makedoviag, oL omoiot eiyav
OUMMETAOXEL 1| OUMMETEXOUV ot Tipdypappa Erasmus/Erasmus+. ZUpdwva pe to amoteAéopata tng
€peuvag, ol ekmatdeutikol Bewpolv OTL Ta &V AOYW TMPOYPAUMOTA WUIMOPOUV vo cUUBAaAouv otnv
ETIAYYEALOTIKI) QVATTUEN TOOO HECW TNG OTOWLIKNG 000 Kol TNG opadlkng PeAtiwong, mpodyovtag tn
cuvepyacio HETALY TwV eKMALSEUTIKWY, AAAA Kal evioxUovtag Tn SLocUvEean Tou oXOAEloOU LE TNV TOTUKNA
Kowwvia.

NéEerG-KAEWSLA:  Erasmus+, KwnTkOTNTo eKMOUOEUTIKWY, ZUMUETOX eKMoUSeUTIKWY, Agutepofadula
Exmaibevon, COVID-19

Factors influencing the participation of secondary education teachers in Erasmus+
programmes

loannis Kakaras, Vasilios Zoumpoulidis, Stavros Valsamidis

Department of Accounting and Finance/Faculty of Management Science and Accounting, Democritus University
of Thrace

Abstract

European educational programs have been developed within the framework of a European educational
policy aimed at shaping a new reality in education across European Union member states, thereby
becoming the subject of numerous contemporary studies. The purpose of this study is to investigate the
impact of European educational programs—specifically Erasmus/Erasmus+—on the professional
development of teachers in the Eastern Macedonia region, as well as to examine the extent to which the
COVID-19 pandemic affected their implementation. The research objectives include highlighting the long-
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term effects of the program on the teachers themselves—through the expansion of their knowledge and
skills, the enhancement of their professional development, and the management of collaboration between
teachers and school units. The research was conducted on a sample of 242 secondary education teachers
from the Eastern Macedonia region who had participated or were currently participating in an
Erasmus/Erasmus+ program. According to the survey results, teachers believe that the programs in
question can contribute to professional development through both individual and collective improvement,
fostering collaboration among teachers while also strengthening the school's connection with the local
community.

Keywords: Erasmus+, Teacher mobility, Teacher participation, Secondary education, COVID-19
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MeAAovtikn {tnon epyaoiag Kal avaykeg npocoviwv otnv EAAada €wg to 2035:
NoAvdiaotatn avaiuvon twv npoPAéPewv Cedefop Skills Forecast 2026

Aalapog Mntoou, Osobwpa BaivtepAn, MNnavvouia OAwpou

Tunuo Aoyiotikng & Xpnuatootkovoulkng, Anpokpiteio lMavemniotiuto Opakng, KaBala

NepiAnyn

H amoTtipnon Twv PeAAOVTIKWY aVOyKWVY TN 0yopag epyociag arnokAELoTIKA HEOW TNG KaBapng LeTaBoAng
NG anmaoxoAnong evOEXETAL VA UTTOEKTLUA ONUOVTLKA TIG TIPAYUATLIKEG AVAYKEG OTEAEXWONG, KOBWC VEEC
Béoelg mpog KAAuyn umopoUlV va TMPOKUTTOUV amd TNV omoxwpnon epyalopévwY OKOUN Kal o€
enayyéApoTa pe otabepn 1 pelovpevn anaocxoAnon. H mapoloa pehétn Siepeuva tn pehhovtikn Intnon
gpyaciog Kat TI¢ avaykeg mpoooviwv otnv EAMada £wg to 2035, aflomowwvtog ta dedopéva tou Cedefop
Skills Forecast 2026. H avaAuon npayuatonoleital og eninedo Supridrag tafvounong emayyeApuatwy ISCO-
08, ue £tog Baong to 2023, kat Slakpivel tn {Atnon enéktaong (expansion demand) amd TN CWPEUTIKA
{ntnon avtkatdotoong (replacement demand) yiwa tnv mepiodo 2024-2035. lNa tnv anmotunwaon Twv
SlodopeTikwy SLOOTACEWY TNG UEAAOVTLKNG emayyeAHATIKNG {ATnong umoloyilovtal oxetikol Oeikteg
METABOANG TNG amacXOANnong, £€viacng QVIIKATAOTAONG KOl CUVOALKWV EUKALPLWY OImaoXOAnongG.
MapaA\nAa, avamtioostal Tumoloyio emayyeApdtwy Ue BAon tov ouvduacouo TNG TPOPBAEMOUEVNC
METABOANG TNG amaoxOAnong Kat TN €viacng tng {NTnong avVIKaTAoTaonG, VW n poPAenopevn cuvBeon
TWV QMOLTOUPEVWY TIPOOOVIWY €€eTAlETAL CUUTANPWUOTIKA. H EAAGSa cuykpiveTal pe to oUvolo tng EE-
27, mpokelwévou va avadelyBolv Slaitepa YOPOKTNPLOTIKA TNG €ANVIKAC ayopdg epyaoiag. Ta
TIPOKOTAPKTIKA EVPHHATA UTIOSELKVUOUV OTL, TTapd Tt oXeS0V otaBepr) cuVOALKN amacyoAnaon otnv EAAGSa
petafl 2023 kat 2035, Ol CWPEUTIKEG AVAYKEC avTlkatdotaong umepPaivouv to 1,5 ekatoppuplo
epyalopévouc. To elpnua auto avadelkvUel OTL n peA\ovtikn {ntnon epyaociag otnv EAAGSa avopévetol
va SlapopdwBel og onuUavtikd Babuod amod TG AVAYKEG OVTLKOTAOTOONG KoL OXL OTOKAELOTIKA Ao TNV
kaBapn dnuoupyia véwv Bécewv epyaciac.

NEEeG-KAELSLA: poPAEPELC ayopdg epyaaciag, emayyeApatikn {itnon, Ntnon avilkatdotaong, B€oelg mpog
KAAun, avaykeg mpoodviwy, EAMada, Cedefop Skills Forecast

Future Labour Demand and Qualification Needs in Greece to 2035: A
Multidimensional Analysis of the Cedefop Skills Forecast 2026

Lazaros Mitsou, Theodora Vainterli, Giannoula Florou

Department of Accounting and Finance, Democritus University of Thrace, Kavala, Greece
Abstract

Forecasting future labour demand solely through net employment growth may underestimate recruitment
needs, because vacancies can arise from workforce exits even when occupational employment contracts.
This study examines future labour demand and qualification needs in Greece to 2035 using the Cedefop
Skills Forecast 2026. The analysis is conducted at the two-digit ISCO-08 occupational level, with 2023 as the
baseline, and distinguishes expansion demand from cumulative replacement demand over 2024-2035.
Three relative measures are derived: employment growth rate, replacement intensity, and opportunity
intensity, the latter defined from total job openings relative to baseline employment. To avoid scale effects
and mechanical double counting, the main occupational typology is constructed from employment growth
and replacement intensity, while opportunity intensity is treated as an outcome measure. Projected
qualification composition is incorporated as a supplementary dimension, and Greece is benchmarked
against the EU-27. Occupations with very small employment cells are interpreted cautiously in line with
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Cedefop guidance. Preliminary results show that aggregate employment in Greece is projected to remain
broadly stable between 2023 and 2035 (+0.8%), while cumulative replacement demand exceeds 1.5 million
workers, generating approximately 1.54 million total job openings over the forecast horizon. The findings
indicate that future labour-market opportunities in Greece are likely to be driven far more by replacement
needs than by net employment expansion, and that declining employment does not necessarily imply weak
recruitment prospects.

Keywords: labour market forecasting, occupational demand, replacement demand, job openings, qualification
needs, Greece, Cedefop Skills Forecast
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H oupBoAnl twv Néwv Texvoloywv otn padnowakn Swadikacia: avtlARelg
eknawdsvutikwv NMNE70

Mapia Kapapavn
MSc Abaktikn twv Emiotnuwyv kat S0yxpovec Texvoloyisc | MAnpowoptkoc (MES6)

NepiAnyn

H paybaia gE€AEn twv Néwv Texvohoywwv (NT) €xel avapopdwoel to olyXpovo eKMOLSEUTIKO TOMLO,
enavarnpoodlopilovtag toug pOAouG ekmMalSEUTIKWY Kal pabntwv. H mapovoa epyacia Slepeuvd TIg
avtiAnelg ekmadeutikwy MpwtoBabutag Eknaidevong (kAadou ME70) tou Nopou KaBalag oxeTikd pe Tn
oUUBOAN twv NT otn pabnotakn Stadikaoia. Itnv épeuva cuPPeTeixayv 218 ekmatdeutikol. Ma tn culhoyn
Twv Oebopévwyv xpnowdomolndnke OOUNUEVO EPWTNUATOAOYLO, €VW Ylo TNV Eenefepyacia TOug
aflomolOnkav TePLYPAPLKEG KOl EMAYWYLKEG OTATIOTIKEG MEBOSOL, UE OTOXO TNV OMOTUMWON Twv
VTANPEWY TWV CUUUETEXOVTWY. Ta amoteAéopata avédeltav OtL ol ekmaldeuTikol amodibouv uPnAn
noadaywyikn ala otig NT. ElSikotepa, To 79,8% cupdwvel 1 oupdwvel amdAuta otL ot NT evioxUouv tv
EVEPYNTLIKA CUMUETOXN Kol TN ouvepyaocia twv padntwv, evw to 75,3% Bewpel o0tL umootnpilouv Tn
SlepeuvnTikn pabnon. EmutAéov, 1o 68,3% avayvwpilel tn cupBoAn TOug otnV €EATOULKEVUEVN HLABNnoN,
EVW TO 63,3% a§loloyel Ta eKMALSEUTIKA AOYLOULIKA WG TPOG TNV aLdaywyLkr toug agla. Ta suprpata
avadelkvlouV Tn BETIKN AmoTiunon Twv eKMoLSEUTIKWY yLa T cUUBoAR twv NT otn padnotakn Stadikacio
Kal uroypapuilouv tn onuoocia g nodaywylkd mpooavatoAlopévng alomoinong toug. MapdAAnAa,
avadelkvUeTaL N avaykn ouvdeong tng aflomoinong twv Pndlakwv gpyaleiwv pe toug padnolakolg
OTOXOUG Kal TIC Lolaitepeg avaykeg Twv padntwv. TéAog, Slatumwvovtal TPOTACEL( yla TV
OMOTEAECUATIKOTEPN EVOWUATWON Twv NT otn SLdaktikn mpagn.

Né€erg-kAeldra: Néeg Texvoloyieg, MpwrtoPfdbula Exmaibeuon, avtAfPelg ekMOLSEUTIKWY, HOBNOLOKN
Swadikaotia, Pndlakd ekmatdeutikd epyaleia, madaywyikn aglomoinon twv TMNE

The Contribution of New Technologies to the Learning Process: Perceptions of
Primary School Teachers (PE70)

Maria Karamani

MSc in Didactic of Sciences and Modern Technology | Computer Science Teacher (PE86)
Abstract

The rapid development of New Technologies (NT) has transformed the contemporary educational
landscape, redefining the roles of teachers and students. The present study investigates the perceptions of
Primary Education teachers (PE70) in the Regional Unit of Kavala regarding the contribution of NT to the
learning process. A total of 218 teachers participated in the study. Data were collected through a structured
questionnaire, while descriptive and inferential statistical methods were employed for data analysis, aiming
to capture participants’ perceptions. The results revealed that teachers attribute high pedagogical value to
NT. Specifically, 79.8% of the participants agree or strongly agree that NT enhance students’ active
participation and collaboration, while 75.3% consider that they support inquiry-based learning.
Furthermore, 68.3% recognize their contribution to individualized learning, while 63.3% assess educational
software in terms of its pedagogical value. The findings highlight teachers’ positive perceptions of the
contribution of NT to the learning process and underscore the importance of their pedagogically oriented
integration. At the same time, they highlight the need to align the use of digital tools with learning
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objectives and students’ individual needs. Finally, recommendations are formulated for the more effective
integration of NT into teaching practice.

Keywords: New Technologies, Primary Education, Teachers’ Perceptions, Learning Process, Digital Educational
Tools, Pedagogical Integration of ICT
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Eivow mo enipovog o nAnOwpLopnog 1 o anonAndwpeLlouog;

MavwAng Zkotwphgt, AAé€avdpog Toloutolog?

I Turua Owovouikwyv Emtotnuwv, ESvikd kat Karobiotplakdé Maveniotiuio ASnvwy

2 Tunuo Owovoutkwy Erttotnuav & Kévtpo Xpnuoatootkovouukwv MeAetwy EKMA, ESvikd kot KamoSiotplakd
Mavenotnuio Anvwv

NepiAnyn

H napouca pelétn e€etalel katd moéoov to MANBWPLOTLKA KAl T AmomANOwpPLoTIKA emelcodia epudavilouvv
OCUUUETPN ETLUOVH KOl OVOAUEL TIG EMUTTWOELG QUTAC TNG QCUUUETPLAG YLO TN VOULOUATIKN TIOALTIKH.
XpnowomnoloU e To mAaioto Inflation Shock Momentum (ISM), To omnoio avamntixbnke amno toug Lansing kot
Shapiro (2026) kot amoouvOEteL T SUVOULKT Tou TANBWPLOUOU Ot BETIKEG KAl OPVNTIKEG OUVLOTWOEG
opung, oL omoleg ouvdéovtal avtioTol o Ue MANBWPLOTIKEG Kal amonmAnBwpLoTIKEG TLETELG. H empovn
EKTIMATAL PE TN XPNAON TEXVIKWV KAACUOTIKNAG OAOKANPWONG, CUMMEPAAUPBOVOUEVOU TOU KAOGLKOU
extiuntr Geweke—Porter-Hudak (GPH), kaBwg kal dUo eVpwWOTWYV EVOAAAKTIKWY EKTIUNTWY TIOU £XOUV
OXeOLAOTEL WOTE VA PELWVOUV TNV EVaLoONOia 0 OKPALEG MOPATNPROELG: EVOG EVPWOTOU EKTLUNTA GPH
mou Baoiletal os mepkoupévo Peudo-Teplodoypappo Kot eVvog M-eKTIUNTY TTOU KATAOKEVATETAL PEOW
gUpwaotou M-Tteplodoypappato. Ta amoteAéopata yla To MARPEG Selypa mopEXouv LoXUPEG evdeitelg
ouumEepLPOPAC MOKPAC UVAUNG TOOO yla TOV OUVOALKO Seiktn ISM 600 kal yla TG U0 EMUEPOUG
OUVIOTWOEG TOU, EVW Ol EKTILWHUEVEG TTAPAUETPOL KAACOUOTIKNG Sladopormoinong umodnAwvouv évtova
€THOVEG AAAQ TEALKA ETMAVEPXOUEVEG OTOV LECO SUVOULKEG. 2TIG BACIKEG KAl OTLC EUPWOTEC IPodLaypadEg,
N APVNTIKN cuvIoTWod EUPavIleL yeviKA PeyoAUTEPN ETLUOVH o TN BETIKN, YyeyovOg Mou UTIoSNAWVEL OTL
oL amonAnBwpLoTIKES TLEDELG e€0aBevouV e Bpadutepo pubuod os oxéon Ue TIC MANBWPLOTIKEG TILECELS. OL
EKTIUNOEL; Of UTOSElypota EMIUEPOUC TEPLOSWY, OL OMOIEC KAAUTITOUV ONUAVTIKA KoBsotwta
TMANOwWPLOUOU, €VIOXUOUV TNV EUPWOTIO QUTAG TNG OCUUUETPLAG, EVW OL OVAOPOUIKEG EKTIUNOELG UE
Sleupuvopevo mapabupo deiypatog Seixyvouv OTL oL OLOTNTEG UAKPAG MUVAUNG TIUPAUEVOUV OFE YEVIKEC
YPOUUEG oTaBepég Sloxpovikd. Ta eupApoTa OUTA UTOSNAwvouv OtlL 0 TANBWPLOMOG Kal o
arnonAnBwplopog dev Ba MPEMEL VA AVTIUETWTI{OVTOL WG CUUUETPLIKEG SLaSIKACIEG. ATO TNV OTTTIKI TNG
VOULOUATLKAG TIOALTIKNAG, N UEYOAUTEPN ETMLUOVH TOU AmOMANBwWPLOUOU EVOEXETOL VO ETILTPEMEL LA TILO
otadLakr mTPOoaPUOoYH TNG TOALTIKNAG OTAV N MTWTIKA SuVaLKT Tou MTANBwpPLopoU €xel edpalwbel, evw ta
TIANOWPLOTIKA EMELOOSLO EVEEXETAL VO AOLTOUV TILO £YKOLPN KAl ArodACLOTLKY) avTidpao, MTPOKELUEVOU
Va TIEPLOPLOTOUV Ol EMIUOVEC OVOSLKEG TILECELG Kal va HelwBel o kivbuvog amootabepomnoinong twv
TANOWPLOTIKWY TPOCSOKLWV LIE TNV TTAPOS0 TOU XpOVou.

Né€erg-kAedia: Inflation Shock Momentum (ISM), NAnBwpLopdg, AnomAnBwplopog, Khaopatikry OAokAnpwon,
Noutopatiky MoAttikn
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Is Inflation or Disinflation More Persistent?

Manolis Skotoris?, Alexandros Tsioutsios?
IDepartment of Economics, National and Kapodistrian University of Athens, Greece

2Department of Economics & UoA Center for Financial Studies, National and Kapodistrian University of Athens,
Greece

Abstract

This paper examines whether inflationary and disinflationary episodes display asymmetric persistence and
considers the implications for monetary policy. We employ the Inflation Shock Momentum (ISM)
framework developed by Lansing and Shapiro (2026), which decomposes inflation dynamics into positive
and negative momentum components associated with inflationary and disinflationary pressures.
Persistence is assessed using fractional integration techniques, including the classical Geweke—Porter-
Hudak (GPH) estimator and two robust alternatives designed to reduce sensitivity: a robust GPH estimator
based on a truncated pseudo-periodogram and an M-estimator constructed from a robust M-periodogram.
The full-sample results provide strong evidence of long-memory behavior in the aggregate ISM and in both
components, with estimated fractional differencing parameters indicating highly persistent but ultimately
mean-reverting dynamics. Across the benchmark and robust specifications, the negative component
generally exhibits greater persistence than the positive component, suggesting that disinflationary
pressures dissipate more slowly than inflationary pressures. Sub-sample estimates across major inflation
regimes support the robustness of this asymmetry, while recursive expanding-window estimates indicate
that long-memory properties remain broadly stable over time. These findings imply that inflation and
disinflation should not be treated as symmetric processes. From a policy perspective, greater disinflation
persistence may allow for a more gradual adjustment once downward inflation dynamics are firmly
established, whereas inflationary episodes may warrant a timelier and more decisive response to contain
persistent upward pressures and limit the risk of inflation-expectation de-anchoring over time.

Keywords: Inflation Shock Momentum (ISM), Inflation, Disinflation, Fractional Integration, Monetary Policy
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EmayyeApATIKOG TPOOAVATOALOMOG Kal oUpPBouAsuTik) otadlodpopiag otn
AcutepoBaOua  Eknaidevon: BipAlopeTpikl avAaAuvon TG  EMAYYEAROTIKAG
ETOLHOTNTAG, TWV EKMTALSEVTIKWY EMAOYWV KL TG HETABaoNG and to oXoAeio otnv
ayopa epyaociog

AaZapog MAtoou?, Oeobwpa BaivtepAi?, NikoAaog Koutooumdc®, Mdplog Nooloc?
ITufpa Aoytotikric & Xpnuoatootkovoulkic, AnuokpiteLo Mavemntotrpto Opdknc
2Turipa AvSpwrioTikWyv Smoubv, Anpokpiteto Mavemiothiio Opdknc

3STurpa Atedvwv & Evpwnaikwv Smoudwy, Mavemntothuto MakeSoviog

NepiAnyn

O emayyeAHOTIKOG TIPOCOVATOALOMOC Kal N oupPBouAsutiky otadlodpopiag otn Asutepofadula
Exnaideuon Sladpapatifouv onuovtikd polo otnv umootnplen Twv pobntwv Katd tn Stapodpdwon
EKTIOLOEUTIKWY KOL ETIOYYEAUOTIKWY EMAOYWY KOl TNV TPOETOACiO TNG UETABACNC TOUG TMPOG TV
TIEPAUTEPW EKMALOELON KaL TNV Ayopd €pyaciag. IKOMOGg NG Mopouca HEAETNG €lval N CUCTNUOTIKN
xaptoypadnon kot BLBALOUETPIKA Slepelivnon tng SleBvoUg EMOTNUOVIKIG TOPOYWYNG OXETIKA UE TOV
OXOAKO ETMOYYEAUATIKO T(POCOVATOALOUO Kol Tn oupPouleutikny otadlodpoplag otn Asutepofadula
Exnaideuon, pe Wdlaitepn éudacn otnV EMAYYEALOTIKI ETOLUOTNTA, TLG EKTIULOEUTLKESG KOL ETTAYYEAUATIKEC
€MAOYEG, TN ANPN amodacewv yLa tn otadlodpopia kal tn LeTABoon amod To oXoAeio oTnV ayopd epyaciag.
o tov okomo auto Ba aflomownBouv BLBAloypadika Sedopéva amo tn BAacn Scopus, e XPOVIKO edio mou
Ba kaAumtel TG teheutaiec Svo bekaetieq. H peBodoloyikr mpoofyylon BOa POOLOTEL OF TEXVIKEG
BBALopETpLKAG avaAuong Kal xaptoypddnong tng EMOTNUOVLIKAG yvwaonc. Eldikotepa, Ba efetactouv n
Sloxpovikr €€EALEN TNG EMIOTNUOVLKAG TAPAYWYNG, OL KUPLOTEPEG XWPEG, ouyypadelc Kal TnyEg
dnuooiguong, Ta SiKTua EMLOTNUOVIKAG ouvepyaoiag, KaBwg Kal oL OXECELG KAl N cUVEUdAVLON BACIKWY
Aé€ewv-kAeldlwy. Tautoxpova, n Bepatikn xaptoypadnon kat n Stepelivnon tng e€EALENC TWV EPEUVNTIKWV
Bepdatwy Ba emitpéPouv TNV avayvwpLon Twv Kuplapxwyv aAAd Kot TwV avaduoueVwY KaTeuBUVoEwY Tou
niebiovu. H pehétn embLwKel va poodEPEL o OAOKANPWHEVH ATOTUNTWEN TNG EEALENG TNG EPEUVAC YLO TOV
ETIAYYEALOTIKO TIPOOAVATOALOMO Kol Tn OUUBOUAeUTIK otadlodpopiag oto oxoAlkd meplBaiiov,
avadelKVUOVTOG TOV TPOTIO LE ToV omoio n dtebvng BLBALoypadia CUVSEEL TIC OXETIKEG MAPEUPBACELG UE TNV
ETIOYYEAUOTIKI ETOLLOTNTA TWV LOONTWY, TI¢ SLaSIKACLEG EKTTALOEUTIKAG KaL EMAYYEAUATLKAG ETUAOYAG KOl
N petaPaocn amnod tv eknaibeuon otnv gpyacio. H xaptoypddnon autr) avopévetal va cUUPBAAEL oTtov
EVIOTIOUO EPEUVNTIKWY TACEWV KOL BEUATIKWV KEVWV KAl VO AImoTeEAETEL BAON YLa TIEPALTEPW EPEUVA KOL
ylo TOV OXESLAOUO ATMOTEAEGUATIKOTEPWV TIPAKTIKWY cUPBOoUAeUTLKN G otadlodpouiag otn Asutepofadula
Exnaideuon.

NEEELG-KAELSLA:  EMayyeAHOTIKOG  TIPOCOVOTOALOMOG, 2UMPBOUAeuUTIK  otadlodpopiag, Asutepofabula
Exmaibevon, EmayyeApatikr etoluotnta, BiBAlopeTtpik avaluon

26



BiBAio Nep\newv | Book of Abstracts

Career Guidance and Counseling in Secondary Education: A Bibliometric Analysis of
Career Readiness, Educational Choices, and School-to-Work Transitions

Lazaros Mitsou?, Theodora Vainterli?, Nikolaos Koutsoupias®, Marios Nosios®

IDepartment of Accounting and Finance, Democritus University of Thrace, Greece

2Department of Humanities, Democritus University of Thrace, Komotini, Greece

3Department of International and European Studies, University of Macedonia, Thessaloniki, Greece
Abstract

Career guidance and counseling in secondary education play an important role in supporting students as
they formulate educational and career choices and prepare for their transition to further education and the
labour market. The aim of the present study is to systematically map and bibliometrically examine the
international scholarly literature on school-based career guidance and counseling in secondary education,
with particular emphasis on career readiness, educational and occupational choices, career decision-
making, and school-to-work transitions. For this purpose, bibliographic data retrieved from the Scopus
database will be analysed, covering a period of approximately two decades. The methodological approach
will employ bibliometric analysis and science-mapping techniques. More specifically, the study will examine
the temporal evolution of scholarly output, the most productive countries, authors, and publication
sources, scientific collaboration networks, as well as the relationships and co-occurrence patterns among
key terms. In parallel, thematic mapping and the analysis of thematic evolution will enable the identification
of both established and emerging research directions within the field. The study seeks to provide a
comprehensive overview of the development of research on career guidance and counseling in school
settings, highlighting how the international literature connects career guidance interventions with students’
career readiness, educational and occupational decision-making processes, and transitions from education
to employment. This mapping is expected to contribute to the identification of major research trends and
thematic gaps, while providing a foundation for future research and for the development of more effective
career guidance and counseling practices in secondary education.

Keywords: Career guidance, Career counseling, Secondary education, Career readiness, Bibliometric analysis
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EdapuoyEg otn Awoiknon kot to MAPKETLVYK
Applications in Management and Marketing
YaBPBato 17 OktwPplou 2026 - 11:10-13:00 - AiBouca A - MNpoedpeio: . ZTAALONC

Zuvaptnoelg npotipnong PROMETHEE otn Aqyn anodpdaocswv Marketing kou
Management: pe@odoAoyikd nAaiolo Kat epappoyES

OedSwpog Tapvavidng!, Baoilelog lopupAic?
Turua Opydvwonc kat Atoiknon¢ Emyeipricewy, Mavemniotriuto Makeboviog

2Turipa Owkovoutkrc Atoiknong TouptouoU, Mavemntotripto Atyaiou

NepiAnyn

H Ann anodacswv oto cuyxpovo Marketing kot Management amnattel cuyva tnv tTauvtoxpovn afloAdynon
TIOAQTAWY, ETEPOYEVWV KAl EVIOTE AVTLKPOUOWEVWY TOCOTIKWY KAl TOLOTIKWV Kpttnpiwv. H pébodog
PROMETHEE (Preference Ranking Organization Method for Enrichment Evaluation) amnote)el éva guélikto
mAaiolo ToAukpLtplag UTooTAPLENG amoddcewy, OTO ONMOI0 Ol MPOTWUNCELS Tou amodacilovtog
QUMOTUTIWVOVTOL HECW CUVAPTHOEWY TIPOTINONG Kal KOTAANAwWY KatwdAiwv. IKomog TG epyaciog eival
n mapouciaocn evog mpoktkol pebodoloyilkou mAalciou yla TtV emAoyr] TwV CUVAPTHCEWV TPOTIUNONG
PROMETHEE oe mpoBAnuata Marketing kat Management. I18waitepn éudaon Sivetal otn olvdeon Twv
XOPAKTNPLOTIKWY Kal TNG KALHOKAG LETPNoNG KABe KpLtnpilou Ye TNV KATAAANAN ouvaptnon mpotiunong,
KaBw¢ Kal otov mMPoobloplopd Twv katwdAiwv adladopiag kal mpotipnong. Ot emAoOyEG AUTEG eival
Kplolpeg, emeldn kaBopilouv Tov TPOTO e ToV omolio ol Stadopég emiboong HeTafl eVAAAOKTIKWY AUCEWY
peTatpémovtal o€ Pabuolg mpotipnong kot dUvavialL vo EMNPEACOUV TNV TEAKN Katdatagn.
Mapouctalovtal evOelkTIkA Tapadeiypata edpappoyns oe mpoPAnpata afloAdoynong StodnuLotikwy
EVEPYELWV KOl HEOWV KOWWVIKAG SIKTUWONG, 0fLOAOYNONG EUMOPLKWY CNUATWY, EMIAOYNG OTPATNYIKWY
TLHOAOYNONG, KETPNONG LKAVOTOLNONG TIEAATWY, TUNUOTOMOINONG ayopag Kal afloAdynong mpoloviwy.
Méow Twv edapuoywv avadelkvuetal OtL Stadopetikol TUMOL KpLtnplwv Kol SLapOopPeTIKEG SLOKNTIKEG
oVTIANPELS OXETIKA UE TO TL OUVIOTA ouoctaotiky Sladopd emidoong umopolvV va 0dnyrnoouv ot
SLopopeTikéG ouvaptnoelg mpotipnong kot mpodlaypadeg katwdAlwv. H mpooéyylon cupBAaiAel otn
Slopdpdwon meplocotepo Sladovwy, CUVENWV KAl €PUNVEUCLUWY MOVTEAWV ToAukpitnplag Andng
anodAcEWV yla EPEUVNTEG Kal oteAéxn Marketing kot Management.

Né€erg-kAeldLa: PROMETHEE, cuvaptroelg mpotipnong, moAukpttrpla Andn anoddcswv, An anopdoswv
Marketing, Marketing Analytics, utootnplén anopdaocewv.
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PROMETHEE preference functions in Marketing and Management decision-making:
a methodological framework and applications

Theodore Tarnanidis?, Vasileios Ismyrlis?
IDepartment of Business Administration, University of Macedonia

2Department of Tourism Economics and Management, University of the Aegean

Abstract

Contemporary Marketing and Management increasingly rely on making decisions that consider multiple,
diverse and sometimes contradictory quantitative and qualitative factors. PROMETHEE (Preference Ranking
Organization Method for Enrichment Evaluation) provides a flexible multicriteria decision-support
framework in which decision-makers’ preferences are represented through preference functions and
appropriate threshold parameters. This investigation offers a pragmatic methodological foundation for
choosing PROMETHEE preference models in marketing and management decision contexts. Great
importance is given to aligning the characteristics and measurement scale of each evaluation criterion with
an appropriate preference function, as well as identifying indifference and preference thresholds. The
selection of these modeling methods is significant since they influence how performance discrepancies
among competing options are converted into preference levels, ultimately affecting the ranking conclusion.
Representative cases are outlined for issues related to advertising and social media evaluation, brand
assessment, pricing approach selection, customer satisfaction measurement, market categorization, and
product scrutiny. The examples show that various criteria and varying managerial interpretations of what
counts as a significant performance disparity might necessitate distinct preference models and threshold
definitions. The proposed approach places emphasis on systematic preference modeling rather than
applying preference functions uniformly or arbitrarily across criteria. By linking feature traits, preference
layouts, and managerial perspectives, PROMETHEE facilitates more transparent, coherent, and
understandable multi-criteria decision frameworks, providing a functional tool for researchers and
practitioners to tackle intricate Marketing and Management decisions.

Keywords: PROMETHEE, preference functions, multicriteria decision-making, marketing decision-making,
marketing analytics, decision support
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AvaAuon oXoAlwv meAatwv yla TNV €UPECH MAPAYOVIWV emLtuXiog {evodoxeiwv
vPnAfig katnyopiag

lewpylog ItaAidng, Inupidwv Mrewpyapag
Aedvec MNavemnotnuio tng EAAabdoc

NepiAnyn

Jta &evoboxeia uPnAng katnyoplag, oL MePLOOOTEPEG AELOAOYNOELC TWV ETLOKEMTWY £ivol BETIKEG Kol
otoxog ival n emnitevén kopudaiag kavomnoinong. Emouévwg, to evdladépov tng avaluong dedopuévwy
wkavoroinong twv melatwv dev eival n kataypadn TwV ApvNTIKWY OTOLXELWV, AN n avadeltn twv
TAPAYOVTIWY Tou odnyouv otnv emiteuén pag e€alpeETIKAG gUMELplog. ZKOTOC TG epyaoiag eival va
0LOTIOLNOEL KPLTIKEG TEAQTWY Ot TAATPOPUEG KPOTHOEWV KOl OF EC0WTEPLKEG AELOAOYNOELS yla TNV
KOTAVONON TWV EUTELPLWY Kol Twv mpoodoklwv ot evodoxela uPnAng katnyoplag. AplOUNTIKEG
0€LOAOYNOELG O€ ETUUEPOUC OTOLXELD LKOVOTIOINONG CUVOUACTNKAV LIE TO AEKTIKO TIEPLEXOEVO TWV OXOALWY
KalL oTolxela SLapovng, e oTOX0 va eviomiotoUv potifa uPnAwy amattrjoswv. EmumAéov epwtnua amoteAel
TO TWE Ta AEKTIKA OXOAla cupmAnpwvouv f Sladopomololv TNV eKOVA TIOU Slvouv oL aplOUNTLKEC
BaBuoloyieg. H épeuva emikevipwOnke otig SNUOcLeg PndLakE KPLTIKEG eVOG Eevoboxeiou OANG UPNANG
katnyoplag otnv mhatdpopua booking.com. To oetT Sedopévwy mepléhaBe meploocdtepeg amo 2000 £yKUPEG
KPLTLKEG TIOU CUYKEVIPWONKAV otnv SLapKeLa £VOG €TouG (2025), KABWE Kol CUMIMANPWHUATLKA Sedopéva
oo To ECWTEPLKO cuoTnUa afloAdynong, otolxeia adifewv kat SlolknTikol deiktec. H peAETn eixe wg oto)o
v efaywyn yvwong yla tnv mAnpodopnon tng Stoiknong tou £evodoxelou OXETIKA E TOUG TAPAYOVTEC
mou OSladopomololv  pa TOAU  KaAn eumewpla eruokémtn omd  pia e€alpetik). H  avdAuon
nipaypatonolitnke oe 5 otadia: 1) kaBaplopdg Kot posTolpacia SeSopévwy, 2) meplypadLkr) OTATIOTIKN,
3) avdAuon cuoxetioewv He xprnon moAwvdpounong, 4) avaiuon ¢ucikng yAwooag Twv oxoAiwv (NLP) yia
TOV EVTOTILOUO TWV KUPLWV DETIKWV Kal apvnTKwy Bepdtwy, kat 5) Napayovtikn AvaAucon Avilotollwy og
ouvbuoopd He ouctadomoinon, Tou edappOOTNKE OTa OUyKepacouéva OSedopéva aplOUNTIKWY
afLloAOYyNOEWVY KOl AEKTLKWV KPLTLKWV. Bp€Bnke otL pelwon katd éva poAlg Babud otnv aflohdynon twv
Mapoxwv kavel 4 popeg mio mbavn TV anodoon cuvoAlkng Babuoloyiag Uikpotepng amo to péyloto 10,
evw avadeixbnkav Vo podiA emiokenTwy Mou aflohoyouv KaAd ald OxL e€apeTikd: autol mou dev eival
QIOAUTO LKAVOTIOLNEVOL LLE TN OXE0N TOLOTNTOG-TLLNG KL AUTOL Tou eKdPAlOUV KATIOLO TTAPATIOVO OXETLKA
LLE TLG TLOPOXEG.

Né€erg-kKAeBLA: Ikavormoinon emlokentwy, zevodoxeia uPnAng katnyopiag, Emefepyaocio duowkng yAwooag,
MNapayovtikn AvadAuon Avtiotolylwy, Zuotadomnoinon

Analysis of customer reviews to identify success factors for high-star hotels

George Stalidis, Spyridon Georgaras
International Hellenic University

Abstract

In upscale hotels, most guest reviews are positive, and the objective is to achieve the highest possible level
of customer satisfaction. Therefore, the main interest in analysing customer satisfaction data is not simply
to identify negative aspects, but rather to uncover the factors that contribute to an exceptional guest
experience. The aim of this study is to utilise customer reviews from booking platforms and internal
evaluation systems to better understand guest experiences and expectations in upscale hotels. Numerical
ratings of individual dimensions of satisfaction were combined with the textual content of customer
comments and accommodation-related information in order to identify patterns associated with high guest
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expectations. An additional research question concerns the extent to which textual comments complement
or provide a different perspective from that conveyed by numerical ratings. The study focused on publicly
available online reviews of an upscale city hotel posted on Booking.com. The dataset included more than
2,000 valid reviews collected over a one-year period (2025), supplemented by data from the hotel's internal
evaluation system, guest arrival records, and management indicators. The study aimed to generate insights
that could inform hotel management about the factors that distinguish a very good guest experience from
an exceptional one. The analysis was conducted in five stages: (1) data cleaning and preparation, (2)
descriptive statistical analysis, (3) analysis of associations using regression models, (4) natural language
processing (NLP) of customer comments to identify the main positive and negative themes, and (5) Factorial
Correspondence Analysis combined with clustering, applied to integrated data comprising both numerical
ratings and textual reviews. The results showed that a decrease of just one point in the rating of Facilities
made guests four times more likely to assign an overall score below the maximum rating of 10. Two distinct
profiles of guests who rated their experience as good but not exceptional were also identified: those who
were not fully satisfied with value for money, and those who expressed some form of dissatisfaction with
the hotel's facilities.

Keywords: Guest Satisfaction, Luxury Hotels, Natural Language Processing, Correspondence Analysis, Cluster
Analysis
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MNoAupetafAnti avaluon yla Tt HOVIEAOMOINON TWV OXECEWV TOU EPYOOLAKOU
EMAVAOXESLAGHOU KOl TNG KOLVOTOMLKNG EPYACLAKNG CUMTIEPLPOPAS

Ayyehog MkovtéAog, AnUATPLOG ZTapoBAdong

AptatotéAeio Maveniotnuio OsooaAovikng

NepiAnyn

H Kawotouiky Epyaciokn uumeplidopd Twv EKMOULSEUTIKWY OUVIOTA KOUPLKO TUAwvA ylo tnv
T(POCOPUOCTIKOTNTA, TNV €EEALEN KOIL TOV OUCLACTIKO EKCUYXPOVIOUO TWV OXOALKWY opyaviouwy. Mapd tnv
QVayVWPLOUEVN TIPOOoTIOEUEVN agla TG, N ULOBETNON Kal epapuoyr] VEWV LOEWV OTNV EKMALSEUTIKA TIPAEN
Sev amotelel pla Sedopévn i kaBoAkn cupmnepldopd, KaBw EMNPEAIETAL CNUAVTIKA OO TOV TPOTO UE
Tov omoio Ta (Sl ta dtopa Stopopdwvouv evepyd TIG GUVONKEG TNG KABNUEPLVOTNTAG TOuG. H mapoloa
epyacia Slepeuvad Toug PuXoAoyLlkoUg UNXAVLIOHOUG TTou TUpodoTouV TNV KawvoTtouia, eotidloviag otov
poAo Ttou Epyaciakol Emavaoyxedioopol (Job Crafting) umd to mpiopa tg Oswplag Epyooiakwy
Anattiioewy - Mopwv (Job Demands-Resources Theory). El8ikotepa, e€etdletal Katd mOco n avénon twv
SOULKWVY TIOPWV EVIOYUEL TNV KALVOTOULKN €pyaolakr) cuumnepldopd Gueca, aAld Kol EUUECA MECW TNG
npoBupiag yia avalnyn epyactakwv npokAnoewv. MapdAAnAa, n UeAETN AMOCKOMEL OTOV €AEYXO TNG
otaBepOTNTOC OUTOU TOU MNXOVIOHOU armévavil o SOULKOUC KOl UTINPECLAKOUC TOPAYOVIEG TOU
EKTIALOEUTIKOU CUOTAMATOC. XTNV €peuva oupueteixav N = 275 eknoudeutikol mpwtofaduiag kot
Seutepofabuiag ekmaibevong. H cuAhoyn Twv SeS0UEVWVY TPAYUATOTIONONKE e TN XPron oToOULopEVWY
EpWTNUOTOAOYiWY autoavadopds, &evw Yyl TNV OovaAucon aflomolbnkav TIPONYUEVEG TEXVIKEG
moAupetaPAntig avaAluong, mneplapPavovtag Movtéda AwapecoAdpnong (Mediation  Analysis),
JuvtoviopoU (Moderation Analysis) kat AvdAuon Movomnatwwv (Path Analysis). Ta euprjpata aveédelfav éva
povtéAo LPNANG EPUNVEUTIKAG LoV oG, eruPePfatwvovtag Ty UTapén LepLKng StapecohaBnong. H evepyog
avalAtnon SoulkWwv MOPwWV AELToUpyel w¢ Kwntnplog Suvaun mou OxL povo tpododotel dpeca tnv
Kawotopia, aAAd TapdAAnAa WOEL TOUG EKMTALSEUTIKOUG OTNV avaAnyn amattnTikwy mpwtoBouAlwy, ot
OTOLEG WE TN OElpd Toug cupPBANouv oTny apaywyn Kal ebapuoyn VEWV LWOewv. EmmAéov, ol avaAUoELg
eAéyxou amokdAuav tnv KaBoAKOTNTA TNG MOPANAVW OXECNG, KaBwC n BeTIKN TN eEMidpacn mMapapEVEL
akAovNtn avedptnto oo To €pY0oloKo KaBeotwe (Hovipol/avanAnpwtec), ta £tn mpolnnpeoiag 1 to
emninedo omoudwv Twv ekmaldeutikwy. Ta anoteAéopata culnTolVTal OTO MAALCLO TNG EKMOLSEUTIKNG
£€peuvag, MpoodEpovTag KATeUOUVOELG yLa TOV OXESLOOUO UTIOOTNPLKTIKWY TIAQLOLWY TIoU KOAALEPYOUV TNV
OUTOVOWLA KOL TNV EPYACLAKY CUMTEPLDOPAL.

NEEerG-KAELBLA: Epyaolakog emavaoxedlaopog, Kawvotoukr gpyactakn cuuneplidopd, Oswpla epyaclakwy
anoLTHoEWV-opwy, Eknatdeutikol, Avaluon StapecohdBnong, AvaAluon LovomatLwy

Multivariate Analysis for Modeling the Relationships Between Job Crafting and
Innovative Work Behavior

Angelos Gkontelos, Dimitrios Stamovlasis

Aristotle University of Thessaloniki

Abstract

Teachers' Innovative Work Behavior constitutes a pivotal pillar for the adaptability, evolution, and
meaningful modernization of school organizations. Despite its recognized added value, the adoption and
implementation of new ideas in educational practice is not a given or universal behavior, as it is significantly
influenced by the way individuals actively shape their daily working conditions. The present study explores
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the psychological mechanisms that trigger innovation, focusing on the role of Job Crafting under the lens of
the Job Demands-Resources Theory. Specifically, it examines whether increasing structural resources
enhances innovative work behavior directly, as well as indirectly through the willingness to take on
challenging job demands. Concurrently, the study aims to test the stability of this mechanism against
structural and service-related factors of the educational system. The research involved N = 275 primary and
secondary education teachers. Data collection was carried out using validated self-report questionnaires,
while advanced multivariate analysis techniques, including Mediation Analysis, Moderation Analysis, and
Path Analysis, were employed for data treatment. The findings revealed a model of high explanatory power,
confirming the existence of partial mediation. The active pursuit of structural resources acts as a driving
force that not only directly feeds innovation, but also prompts teachers to undertake challenging initiatives,
which in turn contribute to the generation and implementation of new ideas. Furthermore, control analyses
demonstrated the universality of this relationship, as its positive effect remains robust regardless of
employment status (permanent/substitute), years of service, or teachers' educational level. The results are
discussed within the framework of educational research, offering directions for designing supportive
environments that cultivate autonomy and work behavior.

Keywords: Job Crafting, Innovative Work Behavior, Job Demands-Resources Theory, Teachers, Mediation
Analysis, Path Analysis
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Digital Marketing ot Ynnpeoieg Yysiag: H Omtkn twv Amodsktwv Ymnpeowwv
Yyeiag péow Napayoviikng AvaAuong AVTLOTOLXLWV

Zadeia Nanaddkn?, Zodpia Avactaciddou?, AvSpedc Macolpag?
I Mavemnotruto Autikric Makeboviog
2 Mavernotriuto NeamoAuc l1dpoc

NepiAnyn

O YnPpLaKOC HETOOYNUATIOUOG EXEL EMNPEACEL ONOVTIKA TOV TOUEQ TNG UYELOG, HeTaBAAlovTag OXL LOVO
TOV TPOTO MOPOXNG TWV UTINPECLWY OAAQ KOL TIG OTPATNYIKEG EMLKOWVWVIOG Kal aAnAenidpaong petafy
TIAPOXWV Kol ANMOSEKTWY UTINPECLWY UYELAC. 2To Aaiolo auto, to Digital Marketing amoktd auvavouevn
onuootia, KaBwe LoTooeAldeG, HETO KOWWVIKAG SIKTUWONG, EPOPLOYES, NAEKTPOVIKA UNVUUATO Kol GAAEG
PUnolokeég mMAatdPOpUEC XPNOLUOTOLOUVTAL Ylot TNV EVNUEPWON, TNV ETKowwvia Kal tnv mpoPoAn
UTINPECLWY UYElaG. ZKOTOG TG mapouoag £peuvag eivatl n Slepelivnon tTwv amoPewy TwV amodekTwy
UTINPECLWY ULYelog oXeTIKA Ue to Digital Marketing kot n avadeién twv oxéoswv mou Slapopdwvovtal
petafl Baolkwv Slaotacswv NG Pndlakng emkowvwviag. Eldikotepa, e€etdlovtal n avtlapBavopuevn
nowdtnta. tou Digital Marketing, n avtilauBavouevn xpnowodtnta, n oflormotia tou Pndlakol
Tieplexopévou, n e€atouikeuon NG Yndlakng emkowvwviag, n eumotoouvn Kot n mpdbeon xpriong Kat
ETUAOYNC UMNPECLWV Lyeiag. Ztnv €peuva cuppeteixav 130 amodEKTeC UTINPECLWY Uyelag, oL omoiol
CUUTANPWOOV SOUNUEVO EPWTNUATOAOYLO E EPWTNOELS KAELOTOU TUTOU Kat tevtafaduta kAipoka Likert.
Mo tn otatotikn eneepyooia Twv dedopévwy edapudotnke n Mapayovtiky AvaAuon AVTLOTOL(LWV
(Analyse Factorielle des Correspondances — AFC), pta moAu petaBAntn Stepeuvntikr péBodog mou emttpenel
N ypadLKA KAl YEWUETPLKN ATIELKOVLON TWV OXECEWV KOL TWV AVILOTOLXLWY UETOEY KATNYOPLWV UETABANTWY
o€ £vav TIOPAYOVTIKO XWwpo. MEow TNG avaAuong eMSLWKETAL N AVOYVWELON OUASWY, TPOTUTIWV KoL
mBavwyv Sladoponoljoewy oTLG avTIAPELG TWV CUUUETEXOVTWY, KABwC Kol n Slepelivnon Tng eyyuTNTag
peTafl molotnTag, xpnowotntag, aflomotiag, e€atopikeuong, eumotoolvng Kat mpodBeong emloyng. H
MEAETN avOpEVETAL va CUUPBAAEL OTNV MANPECTEPN KOTAVONGN TNG OTTIKNAG TWV OMOSEKTWY UTNPECLWY
Uyelog Kol va TPOodEPEL XPNOLUEG KATEUBUVOEL OTOUG OPYOVIOUOUG UYelag yla Ttov oXeSLOoUO
TIEPLOCOTEPO ALLOTILOTWY, XPNOTIKWY, EENTOULKEU LEVWV Kal AmodekTwyY otpatnykwy Digital Marketing.
Né€erg-kAeldra: Digital Marketing, umnpeoieg vyelag, amodékteg unnpeolwv vyeiag, Ynolakn enkowwvia,
gumiotoouvn, Napayovtik Avaluon Avilotoylwy

Digital Marketing in Healthcare: The Perspective of Healthcare Recipients Through
Correspondence Factor Analysis

Zafeiria Papadakil, Sofia Anastasiadou?, Andreas Masouras?

I University of Western Macedonia
2 Neapolis University Pafos

Abstract

Digital transformation has significantly impacted the healthcare sector, changing not only the way services
are delivered but also the strategies for communication and interaction between healthcare providers and
recipients. In this context, digital marketing is becoming increasingly important, as websites, social media,
apps, emails, and other digital platforms are used to inform, communicate, and promote healthcare
services. The purpose of this study is to investigate the views of healthcare service recipients regarding
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digital marketing and to highlight the relationships that emerge among key dimensions of digital
communication. Specifically, the study examines the perceived quality of digital marketing, perceived
usefulness, the reliability of digital content, the personalization of digital communication, trust, and the
intention to use and choose health services. The study included 130 healthcare service recipients, who
completed a structured questionnaire consisting of closed-ended questions and a five-point Likert scale.
For the statistical analysis of the data, Correspondence Factor Analysis (Analyse Factorielle des
Correspondances — AFC), a multivariate exploratory method that allows for the graphical and geometric
representation of relationships and correspondences between categories of variables in a factor space. The
analysis aims to identify groups, patterns, and potential variations in participants’ perceptions, as well as to
explore the relationship between quality, usefulness, reliability, personalization, trust, and intention to
choose. The study is expected to contribute to a more comprehensive understanding of the perspectives of
healthcare service recipients and to offer useful guidance to healthcare organizations for designing more
reliable, useful, personalized, and acceptable digital marketing strategies.

Keywords: Digital Marketing, healthcare services, healthcare service recipients, digital communication, trust,
Correspondence Analysis
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Ano to Ecowtepikd Mapketivyk otnv AnoteAeopatikn Hyeoia: Xaptoypadnon twv
Npotunwv Hyeoiag otig Ynnpeoieg Yyeiag péow Mapayovtikng Avaluong
AvtioToL LWV

ItuAtavog NMamaAe€avspnct, Owpds Gwtiadngt, Anufitploc GwAivac?, odia Avactactdsou?

I Anuokpiteto Mavemiotripuio Opakng

2 Atedvéc Maverniothuto tne EAAadoc

3 Navernotiuto Autikric Makeboviac

NepiAnyn

To €0OWTEPIKO MAPKETIVYK KAl N nyecio amoteAoUV ONUAVTLIKEG TOPOUETPOUG OPYAVWOLAKNAC
OMOTEAECHATIKOTNTAG, KABWG cuvdEovTal e TNV AVATTUEN, TNV MOPOKivon KOl TNV LKAVOmoinon tou
avBpwrivou Suvapkol. ZKOMOG NG mopoloag £peuvag sival n eE€Taon Twv OYXEoewv HETAEU TOU
E0WTEPLKOU UAPKETIVYK KOL OUYKEKPLUEVWVY TUMWV Nyeolag, oto olaitepa amaltntiko meplPailov twy
UYELOVOULKWYV 0pyavIoUwV. EmumAéov, eotialel otnv anocodnvion TG CUCXETLONG LETALY TwV SLACTACEWY
TOU E0WTEPLIKOU UAPKETLYVYK KOL CUYKEKPLUEVWV NYETLKWVY CUUMEPLOPWY, KOBWE KL OTOUG LNXAVIOUOUC
MECW TWV OTolwVY N OMOTEAECUATLKI Nyeoia evioxVEL TNV ipoomaBela ou KataBAANOUV oL EMOYYEAUATIEG
uyelog, cUMBAAAEL otn BeATIWON TNC ATMOTEAECUATIKOTNTAC TOUG KL AUEAVEL TNV LKOvOTIolnon Toug amnod
NV gpyacia toug. Itnv £peuva cuppeteiyav 403 Latpol dnuocLwy voookoueiwv tng Bopelag EANGSaG.
E€etaotnke n mMOpAUETPOG «EOWTePKO MAPKETLVYK», TIOU cuvioTatol OTIC BAGCLKEC EVVOLOAOYLKEC
Slaotaocelg «Opapa» (Vision), «EmiBpaBevon» (Rewards) kat «Avamtuén» (Development), kot n
MapapeTpog «Tumog Hyeotag». Mo ouykekpluéva, e€etdotnke n Metaoxnuatiotikr (Transformational), n
Suvalhaktkr (Transactional) kat n NaBntik/Mn napepPBartikn (Passive avoidant/Laissez faire) nyeoia. H
Metaoynuatiotikr) Hyeoia (Transformational Leadership) mepthappavet tv EESavikevpévn Emppon), tnv
Eunvevotikn) Mapakivnon, tn Alavontikr Atéyepon kot tnv E€atopikeupévn Mépluva. H TuvaAlaktikn
Hyeola (Transactional Leadership) eetdaotnke péow tng Evoexouevng EmBpaBeuong kot tng Evepyntikig
Aloiknong kat’ E€aipeon, esvw n Mabnukhi/Anodeuktikry Hyeoia (Passive-Avoidant Leadership)
SlepeuvnBnke péow g Mabntikng Aoiknong kat’ E€aipeon kat tng nyeoiag tunou Laissez-faire. TEAog, n
anoteAecpatikn nyeoia afloloyndnke péoa amo TG dtactdaoels «Mpocbetn Mpoonabela» (Extra Effort),
«Amnoteheopatikotntay (Effectiveness) kal «Ikavomoinon» (Satisfaction). MNa tn otatiotikny enefepyacia
Twv dedopévwy epapuootnke Mapayovtik Avaluon AVTLOTOLXLWY, LE OTOXO TNV avadelén Twv Souwv, Twv
OUCXETIOEWV KOl TWV TPOTUNMWY E£yyUTNTAC METAEU TWV EMIUEPOUG KOTNYOPLWV Twv efetalOpevwy
METABANTWY OTOV TMAPAYOVIIKO Xwpo. Ta eupiuata duUvavial vo cupBdalouv otnv avamrtuén
OVOPWITOKEVTPLKWV TIOALTIKWY ECWTEPLKOU LAPKETLVYK KaL NYECLAG, LE OTOXO TNV EVIOXUON TNG SLOIKNTLKAG
OUMOTEAECUATLIKOTNTACG KOL TNV EMITEVEN TWV OTOXWYV TWV OPYAVICUWV TTAPOXNG UNPECLWY UYELAG.
Né€erg-kAeLdLa: Eowtepkd MApkeTivyk, Metaoxnuatiotikr) Hyeola, Zuvalhaktik Hyeola, AMOTEAECHATIKN
Hyeola, EmayyeApartieg Yyelag, Mapayovtikr) AvdAucn Avtiotowylwy, Aloiknon Yyelovoulkwyv Opyaviopwy

From Internal Marketing to Effective Leadership: Mapping Leadership Models in
Health Services through Correspondence Factor Analysis

Stylianos Papalexandris®, Thomas Fotiadis?, Dimitrios Folinas?, Sofia Anastasiadou®

1 Democritus University of Thrace
2 International Hellenic University
3 University of Western Macedonia
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Abstract

Internal marketing and leadership are important factors in organizational effectiveness, as they are linked
to the development, motivation, and satisfaction of the workforce.

The purpose of this study is to examine the relationships between internal marketing and specific leadership
styles within the particularly demanding environment of healthcare organizations. Furthermore, it focuses
on clarifying the relationship between the dimensions of internal marketing and specific leadership
behaviors, as well as on the mechanisms through which effective leadership reinforces the efforts of
healthcare professionals, contributes to improving their effectiveness, and increases their job satisfaction.
A total of 403 physicians from public hospitals in Northern Greece participated in the study. The study
examined the “Internal Marketing” parameter, which consists of the basic conceptual dimensions “Vision,”
“Rewards” (Rewards), and “Development,” as well as the “Leadership Style” parameter. More specifically,
the study examined Transformational, Transactional, and Passive/Non-interventional (Passive
avoidant/Laissez-faire) leadership styles. Transformational Leadership includes ldealized Influence,
Inspirational Motivation, Intellectual Stimulation, and Personalized Concern. Transactional Leadership was
examined through Contingent Reward and Active Management by Exception, while Passive-Avoidant
Leadership was explored through Passive Management by Exception and Laissez-faire leadership. Finally,
effective leadership was assessed through the dimensions of “Extra Effort,” “Effectiveness,” and
“Satisfaction.” Correspondence Analysis was applied for the statistical processing of the data, with the aim
of identifying the structures, correlations, and proximity patterns among the individual categories of the
variables under examination in the factor space. The findings may contribute to the development of people-
centered internal marketing and leadership policies, with the aim of enhancing administrative effectiveness
and achieving the goals of healthcare organizations.

Keywords: Internal Marketing, Transformational Leadership, Transactional Leadership, Effective Leadership,
Healthcare Professionals, Factor Analysis of Correspondences, Healthcare Organization Management
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EdappoyEg otig MoAttikég Emotripeg ko tig AleOveic IxEoelg
Applications in Political Science and International Relations
YaBPBato 17 OktwPplou 2026 - 11:10-13:00 - AiBouca B - Mpoedpeio: O. Xat{nmavteAng

Evvololoyikég Aopég Tou MoAttikou PeaAilopol: Mua Zuykpitiki Kewpevikn AvaAuvon
ToU OoukLdidn, Tou MakLaBEAL Kat Tou Xoung

NikoAaog Koutooumiag, Kuptdkog MikéAng, Maplo¢ Noolog

Mavenotnuio Makeboviag

NepiAnyn

O MOALTIKOG peaALOOC oUVSEETAL cUVNBWG e SLaypovikd InTAUaTa Tou adopouv TNy oL, TNV acdhalela,
TNV QVayKaLoTNTA KoL TNV TTOALTIKA TAEN. H mapoloa LeEAETN SLepeuVA TIC EVVOLOAOYLKEG SOUEG TTOU SLEMOUV
TN PEAALOTLKN TIOALTIKA OKEYN LEOW CUYKPLTIKAG KELWEVLKNG avaAuong Tou @oukudidn, tou MakilaBéAL kal
Tou Xoumg. To owpa KEUEVWY EPAAUPBAVEL ETUAEYUEVOUC TTIOALTIKOUG KAl OTPOTNYLKOUG Adyoug amod thv
lotopla Tou Mehomovvnotakol MoAépou tou Ooukudidn, Tov Hyspova tou MakilaBéAl kal BewpnTikd
ocuvadn keddlata and tov Agflabav tou Xoumg. Ta kelpeva Stalpouvial 6 CUYKPLoA TUAUATA KO
urnoBaMhovtal oe enefepyacia pe tn xprion tou TALL (Text Analysis for All), mpokelpévou va evtomniotouy
Ae€l\oyLlkd TPOTUTIA, TIOAUAEKTIKEG eKPPACELS, OeUATIKEG OUOTASEG, cuvaloOnuaTa, TOAKOTNTO Kol
OXEOELG UTIOKELUEVOU—PAUATOC—OVTLKELUEVOU. ETmAéoy, Eva BewpnTikd BepeAlwpévo Ae€ko kataypadel
avadopEg otnv LoV, Tov pofo, TNV TN, To cUUDEPOV, TNV avayKalotnTa, tn Sikaoouvn, t dpovnon, Thv
aodalela, tnv kuplapyia kot Tnv moALtikn erBiwon. Ta amoteAéopata Tou mapdyovtal HEow tou TALL
peTaoyxnuatilovtal o Katnyoplkég UeTaBAnTEG kot ouvbudlovtal Pe UETASESOUEVA OXETIKA UE TOV
ouyypadéa, TOV TIOATIKO SpwvTa, T OXETIKN LOXU KoL TO EMKOWVWVLOKO TAQIOL0. XTN GOUVEXELQ,
edbapudletatl n Avaluon MoAamAwv AvVTLOTOLXLWY, TIPOKELWEVOU va XaptoypadnBolv oL CUOCXETIOELS
MeTafl evvololoylkwv TAALolwY, BEUATIKWY KATNyopLWwY, CUVALCONUATIKWY TPOCAVATOALOUWY Kol
popdwv TOALTIKNAG dpdong. Zuykpivovtag tn dlakpatiky cUykpouon otov Ooukudidn, tnv Ttéxvn g
SlakuBEpvnaong otov MaklaBEAL Kat TNV Kuplopxia oTov Xourg, n HeAETN €€eTATEL TOOO TLG GUVEXELEC OO0
Kal T SLopopomoLnoEeLg eviog TG PeaAloTikiG okéPng. Mpoteivel éva avamapaywyluo pebodoloyikod
mAaiolo mou ouvbEel TNV KAOGOLKA TOALTIKA Bewpla, TI¢ AleBveig IXE0ELC, TNV UTOAOYLOTIKY avAAuon
KELUEVOU KOL TN YEWUETPLKN avaluon dedopuévwy oe Tpla SLaKPLTA LOTOPLKA Kal SlavonTikd mAaioLa.

NEEeG-KAELSLA: Avahuon MoAarmAwy Avtiotolylwy, aketo TALL, AleBveig Zxéoelg, avaAuTIKA KELUEVOU,
€€opuén kelpévou, Ooukudibng, MaklaBéAL, Xourng

Conceptual Structures of Political Realism: A Comparative Textual Analysis of
Thucydides, Machiavelli, and Hobbes

Nikolaos Koutsoupias, Kyriakos Mikelis, Marios Nosios

University of Macedonia

Abstract

Political realism is commonly associated with enduring questions concerning power, security, necessity, and
political order. This study investigates the conceptual structures underlying realist political thought through
a comparative textual analysis of Thucydides, Machiavelli, and Hobbes. The corpus comprises selected
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political and strategic speeches from Thucydides’ History of the Peloponnesian War, Machiavelli’s The
Prince, and theoretically relevant chapters from Hobbes’s Leviathan. The texts are divided into comparable
segments and processed using TALL (Text Analysis for All) to identify lexical patterns, multiword
expressions, thematic clusters, emotions, polarity, and subject—verb—object relations. A theory-informed
dictionary additionally captures references to power, fear, honor, interest, necessity, justice, prudence,
security, sovereignty, and political survival. The outputs generated through TALL are transformed into
categorical variables and integrated with metadata concerning author, political actor, relative power, and
communicative context. Multiple Correspondence Analysis is subsequently employed to map associations
among conceptual frames, thematic categories, emotional orientations, and forms of political agency. By
comparing interstate conflict in Thucydides, statecraft in Machiavelli, and sovereignty in Hobbes, the study
examines both continuities and differences within realist thought. It proposes a reproducible
methodological framework connecting classical political theory, International Relations, computational text
analysis, and geometric data analysis across three distinct historical and intellectual contexts.

Keywords: Multiple Correspondence Analysis, TALL package, international relations, text analytics, text mining,
Thucydides, Machiavelli, Hobbes
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O Adyog twv AleBvwyv Zxéoewv ywa tnv Kiva: Mua BiAtopetpikn Npooéyyion

Kupldkog MikéAng, NikoAoog KoutoouTiag

Mavenotnuio Makedoviag

NepiAnyn

H epyacia efetalel tov Aoyo twv AleBvwv Ixéoswv (AX), fekwvwvtag pio PLPALOUETPLKN €peuva TNG
BBAoypadiag yia tnv Kiva kat tig Stebveic tng unoBéoelc. Autod emituyyavetal péow g YAwaooag R kal
™¢ avaiuong Siktuwv péow tou VOSviewer. H avdaAuon meplhauBavel dpBpa amd EmMLOTNUOVIKA
TeploSik@, to omoia oUAAEXOnkav apxikd amd tn Pacn dedopévwv Scopus. E€etalovral Siadopa
XOPAKTNPLOTLKA, OTIwG ouoTAdeC (clusters), Bepatikol xapTteg ) OgpaTikeS TAoELS. H evotnta tou akoAouBel
NV €l00ywyn UToypapuilel Tn onuoocia tou Adyou twv AleBvwv Ixéoswv yla Tnv Kiva. Itn ouvéxela,
okoAouBel pla evotnta adlepwpévn otn peBodoloyia TG £PEUVOC KAl L0l EVOTNTO TTOU TIOPOUGCLATEL T
gupnuOTa TNG £peuvag. H teheutaia evotnta npoodEpel culTNON KALOUUTIEPAOUATO OXETIKA LE TO TIWG
TOL EUPNUATO UITOPOUV VA EMNPEACOULV TNV £€peuva AteBvwy Ixéoswy yia tnv Kiva, 18lwg 6cov adopd TIg
Sladikaoieg BupodUAagng tou kKAadou.

Ermionuavon: AyyAikn ekdoxn tng épeuvag 800nke wg mapadotéo “Whose China? IR Discourse on China via
Research Analytics” oto mAaiolo twv pikpwv untotpodlwy aploteiag tou China Program tou lvotitoUtou
AleBvwy Ix€oswy, yla TNV evioyuon g eyxwplag Epeuvag oe BEpata mou oxeTi{ovtal Pe tnv cUyxpovn
Kiva.

Né€erg-kAeldra: Atebveic Ixéoelg, Kiva, BiBAlopetpikn avahuon, Avahuon SIKTUwv, Ogpatikr xaptoypddnon

IR Discourse on China: A Bibliometric Analysis

Kyriakos Mikelis, Nikolaos Koutsoupias

University of Macedonia

Abstract

The paper examines the discourse of International Relations (IR), by launching a bibliometric investigation
of the literature on China and its international affairs. This is achieved by means of the R language and
network analysis through VOSviewer. The analysis involves articles from scientific journals, initially collected
from the Scopus database. Several features are thereby examined like clusters, thematic maps or topic
trends. The section following the introduction highlights the significance of IR discourse on China. It is then
succeeded by a section devoted to the research methodology and a section presenting the findings of the
research. The final section offers discussion and conclusions, on how the findings can inform IR Research
on China, especially as regards gate-keeping processes.

Note: An English version of the study was provided as a deliverable “Whose China? IR Discourse on China
via Research Analytics”, within the framework of the China Program of the Institute of International
Affairs”; small fellowships of excellence, to strengthen domestic research on issues related to contemporary
China.

Keywords: International Relations, China, Bibliometric Analysis, Network Analysis, Thematic Mapping
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AAyopLOpol Méowv Kowvwvikig Atktowong Kat MoAttikq MNoAwon: Mua
BiBAopetpiki AvaAuon

NikoAaog Koutooumiag, Anunitplog Baylavog, Mdaplog NoaLog

Mavenotnuio Makedoviag

NepiAnyn

O mMAaTdOpUeG KOWWVLKNG Siktuwong Stadpapatilouv oAoEva Kal TILo GNUOVTIKO poAo otn Slapopdwon
NG €KkOEONC TWV MOALTWY OTNV TIOALTIKY TTANPOodOPNCN Kol 0ToV KABOPLoUO TwV cUVBNKWY UTIO TLG OTIOLEC
0 TIOALTLKOG AOyoG mapdyetal, Stadibetal kat mpooAapuBAveTOL. ITO EMIKEVTPO AUTWV TWV Sladlkaolwy
Bplokovtal to aAyoplOULIKA CUCTAUATA CUCTACEWY, Ta omola kabopilouv tnv opatdtnTa, TNV KUKAodopia
KOLL TNV €VIOXUCH TOU TEPLEXOUEVOU PBAOEL TPOTUTIWV CUUMEPLDOPAC Kol OAANAETISpACNG TWV XPNOTWV.
MoAovOTL Ta cUCTAMATA AUTA SLeUKOAUVOUV TNV e€atoptkeupévn poaBaon otnv mAnpodopia, evdéxetal
napaAnAa va evteivouv TIg LOEOAOYIKEG SLOLPECELS, EUVOWVTAG TNV EMAEKTIKNA KON, Toug BaAdpoug
avtixnong, Tic duoaAideg ¢pidtpwy Kkatl tnv KukAodopia TMoAwTkwv adbnynoswv. H mapolvoa PeAETn
e€etalel tn Slavontikn Kal Bgpatikn €EEALEN TNG EMLOTNUOVIKAG EPEUVAC OXETLIKA LLE TOUC aAyopiBuouc Twy
MECWV KOWWVIKAG SIKTUWONG Kal TNV MOALTIKA OAwaon, péow PBLRAoPEeTpKNG avaluong dnuooleloswy
EUPETNPLOOUEVWY OTIC Paoelg Sedouévwv Scopus kat Web of Science. Edapuolovtal TEXVIKEG
ETUOTNHOVIKNG Xaptoypdadnong, onmwg n availuon cuv-avadopwv, n BipAoypadikr ouleuén, n avaiuon
ouv-ouyypadnG Kal n avaiuon ocuvepdaviong AEEEWV-KAELSLWY, TIPOKELEVOU VO TTPOCSLOPLOTOUV T
€VvoloAOyLKA Begpédla, ta SiKTua yvwong Kol Ta KUpLa €PEUVNTIKA pevpata Tou mediou. EmutAfov,
XpnoLugomnotlouvral n Bepatikn xaptoypadnon kat n avaluon tng Bepatikig e€EALENG, WOTe va avixveuBolv
Ol UETABOAEG TOU EMLOTNUOVIKOU evOLOPEPOVTOG Kol va amotunwbouv ol oXEoEL Tou ouvdEouv TNV
TIOALTLK) TTOAWGN LE TAL CUCTAATO CUCTACEWY, TO aAyoplBuLko pAtpdplopa, Ty napamAnpodopnaon, thv
ETUAEKTLKN €kOe0N KOl TNV TOALTIK €mikowvwvia. H avaAuon e€etalel eniong Ti¢ MAATHOPUES KOLVWVLKNG
Siktuwong mou peletwvtal otn oxetikn PipAoypadia, kabwg kal TG ueBoSoAoYIKEG MTPOOEYYIOELS TTOU
XpnoLgomolouvtal yla tn Slepelivnon NG MOALTIKAG ocuunepldopdg n omoia SiapecoAlafeital amo
oAyopiBuoug. Zuvbualovtag tn PBLBAlOUETPIK  Xaptoypddnon HE TNV  UTOAOYLOTIK avaAuch
TIEPLEXOUEVOU, N MEAETN TIOPEXEL LA CUCTNUOTIKY amotunwon tng e€EAENC Katl tTng Soung autou tou
SleruotnuovikoU gpeuvntikol Tediou Katl avadelkviel TIC BewpPNTIKES, TEXVOAOYIKEG Kol UEOOSOAOYIKEG
S100TACELG TTOU BEUEALWVOUV TNV €PEUVA OXETIKA LE TNV TIOALTIK TIOAWON.

NEEELG-KAELOLA: AAyoOplOpol péowv KOWWVIKAG Siktiwong, MoAtky moAwon, AAYoplOUIKE cuothuata
ouotdoswv, MoALtikr erukowvwvia, BiBAlopetpikn avaluon, Emotnpopetpla

Social Media Algorithms and Political Polarization: A Bibliometric Analysis

Nikolaos Koutsoupias, Dimitrios Vagianos, Marios Nosios

University of Macedonia

Abstract

Social media platforms have assumed an increasingly influential role in shaping citizens’ exposure to
political information and structuring the conditions under which political discourse is produced, circulated,
and encountered. Central to these processes are algorithmic recommendation systems, which govern the
visibility, circulation, and amplification of content on the basis of patterns of user behaviour and
engagement. Although these systems facilitate personalized access to information, they may
simultaneously intensify ideological divisions by fostering selective exposure, echo chambers, filter bubbles,
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and the circulation of polarizing narratives. This study examines the intellectual and thematic development
of scholarship on social media algorithms and political polarization through a bibliometric analysis of
publications indexed in Scopus and Web of Science. Science-mapping techniques, including co-citation
analysis, bibliographic coupling, co-authorship analysis, and keyword co-occurrence analysis, are employed
to identify the field’s conceptual foundations, knowledge networks, and principal research streams.
Thematic mapping and thematic evolution analysis are further used to trace shifts in scholarly attention
and delineate the relationships linking political polarization to recommender systems, algorithmic filtering,
misinformation, selective exposure, and political communication. The analysis also examines the social
media platforms addressed within the literature and the methodological approaches employed to
investigate algorithmically mediated political behaviour. By integrating bibliometric mapping with
computational content analysis, the study provides a systematic account of the development and structure
of this interdisciplinary research domain and elucidates the theoretical, technological, and methodological
dimensions that underpin scholarship on political polarization.

Keywords: Social Media Algorithms Political Polarization, Algorithmic Recommendation Systems, Political
Communication, Bibliometric Analysis, Scientometrics
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Movtelonoinon tn¢ Avvapkng Enidpaong twv ok Wnoiakng To§kotntag otnv
EAAnVIKA Anpokpatio: Mia Aopukr) Atavuopatikl AutonaAwvdpopkn NMpooéyylon
Tavtonotnuévn katd Cholesky

Avtwvng A. Mamoolkovouou

AptatotéAeio Maveniotruio OsooaAovikng

NepiAnyn

H mapovoa pelétn povielomolel ta Ppoyunpobecpa Suvapkd KavaAlo petadoong tou Yndlakou
QUTAPXLOMOU Kol TNG SLadSIKTuaKnG TOEKOTNTAG EVTOC Tou €AANVIKOU TOALTIKOU OUOTHUOTOG. Evw n
pHoKpoxpovia Sopikn Slafpwon Twv SnUOKPATIKWY Beopwv umd TV Tieon Twv Pndlakwv HEowV
TEKUNPLWVETOL OAO KOL TIEPLOCOTEPO, N Apecn enibpacn Twv aldpvidlwv PndLokwv avwUoALWY TIOPAEVEL
EPELVNTIKA €AATNG. A TNV QVILUETWIILON AUTOU TOU EUMELPKOU Kevou, edappdloupe €va Aopikod
Yrnodelypa Atavuopoatikng AutonaAvdpounong (SVAR), tavtonownpévo kata Cholesky, xpnotponolwvtag
Sebopéva xpovooelpwv uPnAng moldtntag ywo tnv EAAGSa (Baon Sedouévwv V-Dem). To evOoyeveég
cUOTNUA EVOWHOTWVEL SouLkoug Seikteg oe mpwteg Sladopeg mpokelpuévou va dtachaAlotel n avotnpn
OTAOLUOTNTA TWV §£S0UEVWY, ATTOTUTIWVOVTAG TNV KPATLKN PndLakr pubuLoTikn Lkavotnta, TNV Kuplapyio
Tou WolwTkoU Pndlakol TopEq, TG EKOTPATELEG UTTOAOYLOTLKNG Tipomayavdag (computational propaganda
campaigns), tTnv online MOALTIK pPNTOPLKI HIOOUG, TNV KOWWVIKA TIOAWGCN Kal tov Segiktn €KAOYLKNG
dnuokpatiag (polyarchy). Ta SwapBpwtikd ook (structural innovations) mpoodilopilovtal péow pLag
avadpoutkng duataéng Cholesky, n omola Baociletal oe Bewpntikol Babuolg Beouikng eEwyévelag. Ta
EUMELPIKA Oebopéva TOU TPOKUTITOUV amo TG Aoulkég Juvaptroelg QBnong-Amnokpiong (SIRFs)
amokaAuTtouv évav uPpnAo Badbuod Bpaxu-peconpobeoung Beopkng adpavelag (institutional inertia) tng
eAMnVIkAG Snuokpatiag. Awdpvidla ook otnv online MOALTIK PNTOPLKA UIOOUG KOl OTNV KOWWVLKA TTOAWGN
epdavilouv evtehwg emninedeg TpoxLEG, KOONAWUEVEG OTN YPOUUN TOU UNOEVOG oo To £To¢ 1 £wG TO £T0G
7. Av KOl OPLOUEVEG OPLOKEG SlaKUupAvoelg spdavilovtal ota teheutaia €tn tou 10gtolg opilovta
TPOPAEdNG, Ta KOVAALO EUTLOTOOUVNG TWV +-2 TUTUKWY opoApdtwy eykAwPilouv otabepd tn ypopun
Baong tou pndevag, kaBLoTWVTAC TG SUVAULKEG ATIOKPIOELG OTATIOTIKA LN ONUAVTLIKEC. Ta EUPHAUATA AUTA
anodelkvuouy OtL Ta tapodikd PnoLakd cok Sev mpokaAoUv AUech auTapyLki ontoBodpounon. Avtibeta,
oL eploplopol Tou unodeiypartog SVAR mapéxouv Loxupeg evdeifelg otL n Yndlakn tofikotnta Asttoupysl
w¢ pa Stadikacio apyng Soukng SlaBpwong (slow-burn) kat oxt wg €va of0 CUOCTNUIKO OOK,
peTatomnilovtag £€T0L To aVaAUTIKO evdlad£pov MPOG T CUCCWPEUTLKH, LAKPOXPOvLa Beopkr) urtoBaduion.
NE€erg-kAeLSLA: Aopuikn Atavuopatikr) AutorntaAvdpopnon (SVAR), Tautomnoinon Cholesky, Wnduakn Tofkotnta,
Anuokparia (Polyarchy), Zuvaptrioeilg QOnong-Anokplong, EAAGSa

Modeling the Dynamic Impact of Digital Toxicity Shocks on Greek Polyarchy: A
Cholesky-Ildentified Structural Vector Autoregressive Approach (SVAR)

Antonis D. Papaoikonomou

Aristotle University of Thessaloniki

Abstract

This study models the short-run dynamic transmission channels of digital authoritarianism and online
toxicity within the Greek political system. While the long-run structural erosion of democratic institutions
under digital pressures is increasingly documented, the immediate, transactional impact of sudden digital
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anomalies remains under-researched. To address this empirical gap, we employ a Cholesky-identified
Structural Vector Autoregressive (SVAR) framework using high-quality time-series data for Greece (V-Dem
Database). The endogenous system incorporates first-differenced structural metrics to ensure strict
stationarity, capturing state digital regulatory capacity, private digital sphere dominance, computational
propaganda campaigns, online political hate speech, social polarization, and the electoral democracy
(polyarchy) index. Structural innovations are identified using a recursive Cholesky ordering based on
theoretical degrees of institutional exogeneity. The empirical evidence obtained from the Structural
Impulse Response Functions (SIRFs) reveals a high degree of short-to-medium-term institutional inertia
within Greek polyarchy. Abrupt innovations in online political hate speech and social polarization display
flat, zero-bound trajectories from year 1 through year 7. Although marginal long-run fluctuations emerge
in the outer years of the 10-year forecast horizon, the +- 2 standard error confidence bands consistently
encompass the zero baseline, rendering the dynamic responses statistically insignificant. These findings
demonstrate that transient digital shocks do not trigger immediate autocratic regression. Instead, the SVAR
constraints provide robust evidence that digital toxicity operates as a slow-burn structural friction rather
than an acute systemic shock, shifting the analytical focus toward cumulative, long-run institutional
degradation.

Keywords: Structural Vector Autoregression (SVAR), Cholesky Identification, Digital Toxicity, Polyarchy, Impulse
Responses, Greece
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‘EpdUAa OTEPEGTUTIA KOLL KOLVWVLKEG OTACELG ATEVOVTL OTN Bl KATA TWV YUVALKWY
otnv Evpwnaikn Evwon: Zuykpttik avadAuon tou Flash Eurobarometer 544

Oeodwpa BaivrepAn, Aalapog Mntoou
Anuokpiteto Mavemniotnuio Opaknc

NepiAnyn

H Bila Katd TwV YUVOLKWY CUVOEETAL PE €va EUPUTEPO TAEYUO EUPUAWY OTEPEOTUNWY KOl KOWWVLKWV
avtiAnPewv, oL omoieg evbéxetal va cuuBariouv otnv umoPdbuion 1 tnv und Opoug amodoxn
CUYKEKPLUEVWVY HopdwV eAéyxou, TapevOxANoNG Kal KOKOTtoinong. ZKomog TnG mapoloog LEAETNG elval n
OCUYKPLTLKN SLEPEVUVNON TWV KOWWVLKWV OTACEWV AIEVOVTL 0 SLadopeTIKEG EKDAVOELS TNG EUPUANG Biag
KOl TWV OXETIKWY OTEPEOTUNWY ota 27 KpAtn UEAN tng Eupwnaikng Evwaong. Aflomololvtal ol enicnuotl
otaBulopévol ouykevipwtikol mivakeg tou Flash Eurobarometer 544, to omoio &te€nxbn to 2024 kot
nieplhappavel 25.835 cuvevteuelg. H pebodoloyia Paociletal og meplypadikr) KoL CUYKPLTIKY avAaAuon
ETUAEYUEVWY EPWTNOEWY, HE €EETOON TTOCOOTIALWY KATOVOUWY Kol Stadopomnolioewv ava xwpa, ¢pulo,
nALkia KoL ekmalSeuTiko eninedo. Ta anoteAéopota avadekviouv SLodopomoLtnUéva MPOTUTIO KOWVWVIKAG
anodokipaciag, Kabwg to 92% Twv CUUETEXOVTWY BewpEL N AmOSEKTH TNV TEPLOTOCLOKI XELPOSIKIA TTPOG
™ ouvtpodo, évavtl 63% yLa Tov OKOVOULKO €heyxo. H Sladopomnoinon eival eviovotepn otnv EAAGSQ,
OMoU N amootaohn HeTafl TwV avTloToL WV TOCOoTWVY avépXetal og 50 mooooTlaleg povadeg, Evavtt 29 oto
ouvolo tn¢g EE. MapaAlnla, kataypddovtal §tadopomnoloelg LETALY KOWWVIKOSNUOYPAPLKWY OUAdwY
KalL SLaTNPOUVTAL OTEPEOTUTILKEG avTIANYELG Evoxomoinong Twv Bupdtwy. Ta euprpata UTTOSELKVUOUV OTL
n vdPnAn kKowwviky amodoklpacia TG cwpatikng Blag Sev ouvodeletal amod avtictolo emineda
anodokipaciog AMwv popdwv €udulou EAEYXOU OTLG CUYKEVTPWTIKEG KATOVOUEC. H HeAETN avadelkvUel
™V avaykn mMoAudlacTatng amotuNMwong TwV KOWWVIKWY OTACEWV KAl TEPLOOOTEPO OTOXEUUEVWV
napepBacswv npoAnyng kat evaitodbnromnoinong.

NEEELG-KAELBLA: £pdUNO OTEPEOTUTIA, BLOl KATA TWV YUVOLKWY, KOWVWVLKEG OTAOELG, OLKOVOULKOG EAEYXOG,
evoyomoinon Bupdtwy, Flash Eurobarometer 544

Gender Stereotypes and Social Attitudes towards Violence against Women in the
European Union: A Comparative Analysis of Flash Eurobarometer 544

Theodora Vainterli, Lazaros Mitsou

Democritus University of Thrace

Abstract

Violence against women is embedded in a broader framework of gender stereotypes and social attitudes
that may contribute to the trivialisation or conditional acceptance of certain forms of control, harassment,
and abuse. This study aims to comparatively examine social attitudes towards different manifestations of
gender-based violence and related stereotypes across the27 Member States of the European Union. The
analysis draws on the official weighted aggregate data tables of Flash Eurobarometer 544, conducted in
2024 and comprising 25,835 interviews. A descriptive and comparative analytical approach is employed,
examining percentage distributions and differences across countries, gender, age groups, and educational
attainment levels. The findings reveal differentiated patterns of social disapproval, with 92% of respondents
considering occasional physical violence against a female partner unacceptable, compared with 63% for
financial control. This disparity is particularly pronounced in Greece, where the difference between the
corresponding disapproval rates reaches 50 percentage points, compared with 29 percentage points across
the EU. Differences are also observed across sociodemographic groups, while stereotypical attitudes
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associated with victim blaming persist. The findings indicate that widespread social disapproval of physical
violence is not accompanied by equally high levels of disapproval of other forms of gender-based control in
the aggregate response distributions. The study highlights the importance of a multidimensional
assessment of social attitudes and the need for more targeted prevention and awareness-raising
interventions.

Keywords: gender stereotypes, violence against women, social attitudes, financial control, victim blaming, Flash
Eurobarometer 544
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Movtelomnoinon tng SOMLKNAG LoXUOG 0€ KOWWVLIKA Siktua: H nepintwon tou diktvou
SLAKPATIKWY CUMHAXLWV

AnuAteng Towtodpnct, Evdyyelog lwavvidng?

I Navemnotriuto Makeboviog
2 AptototéAeto Maveniotiuio Osooadovikne

NepiAnyn

Avtikelpevo NG epyaociag elval n povtedomoinon NG OOWIKNAG OoXUog O KOWwvVKA 6iktua,
xpnoLpomnowwvtag e€eAlypéva epyaleia avaluong Sedopévwy mpogpxoueva amod thv AvaAuon Kowwvikwv
Awtvwv. AvtidapBavopoote Tn SopK oYU WG AMOTEAECHA TWV SLACUVOECEWY UETAEY KOLVWVIKWY
Spwvtwy og MoAaAQ enineda SOUNG, ULKPOOKOTIKO, LECOOKOTILKO KOl LOKPOOKOTILKO. KABE KOWWVLKOG
Spwvtag enwdeAeital and TG SuvOTOTNTEC TWV OPWVIWV UE TOUG omoioug Slacuvdéetal. Etol,
evluvopwveTal EWTEPLIKA oTNV EMITEVEN TWV OTOXWV TOU. H avaAucon S£60UEVwV TTIOU AMOTUTTWVOUV TLG
SIKTUAKEG OUVOEDELG PETOED KOWWVLKWY Spwvtwy Ba mpaypatonolnOel xpnolUomolwvTag UNepypadoug
Kal €vvoleg TNG daopatikng Bewpliag ypadwv. Me t xprion umnepypddwv Ba AndBel umoyn n vmapén
UTEPSUASLKWY KOWWVIKWV OXECEWV, SNAadn ox€ogwv mou epAapBAvouv mopandavw anod SUo SPWVTEG.
Méow tn¢ daopatikng Bewplag ypadwv Ba eVTOMIOTOUV GNUAVTIKEG SOUIKEG OUVADELEG METAED TwV
Siktuakwv B€ocswv Tou KaTtaAaUBAvouv oL KoWwvikol SpwVTeg. TUYKEKPLUEVA, EDAPUOTOVTAG TEXVIKEG
peiwong &laotaong, emhéyoupe K 1Sodlavuopata tou AamAaciavol Tivako tou Silktuou  Kal
kataokevaloupe €va K-6laotato xwpo Soulkwv cuvadelwy, og onueia Tou omoiou avtiotolyilovtal ot
OPWVTEG. TN CUVEXELQ, OL KOoWwVIKol Spwvteg TomoBetouvtal o opddeg Xpnolponolwvtag ailyopiBuoug
cuotadomnoinong 6e6ouEvwy oTo cuyKekpLEVo K-Sldotato xwpo. Edapuoloupe tn povtelomnoinor pag os
SikTua SLOKPATIKWY CUMMOXLWY, Ta omoia Kat aroteAovvtol ano SteBvomoAitikols Spwvteg (Kpatn) mou
CUUUETEXOUV o€ SLAKPATIKEG ouppoyiec. Kataokeualoupe To cuykekplpévo Siktuo yla ta £tn 1985, 2013
Kol 2023 xpnolpomolwvtag pia Sikid pog Bacn Sedopévwy SLaKPATIKWY CUppaxLwy. Méoa amod tnv
edbapuoyn TNG LOVIEAOTIOLNOH KOG KAl TOV UTIOAOYLOUO TNG SOULKNG LoXVoG KatadelkvUoupe TNV UTtapén
KpuPwv OSopkwv oAANAEEaPTAOEWY TOU AELTOUPYOUV WG €eEWTEPIKEG TNYEC LOXVOG ylad  TOUG
SleBvomoALtikoug Spwvteg. Katd autov Tov TpOmo, amoTUNMTWVOULE TO GUVOALKO UpOG TwV SuvaToTATWY
TWV KPATWV, TO OMOL0 KOl EKTELVETOL MEPAV TNG OTOMLIKNAG TOUG LoXUOG (OTPATIWTIKO KOl OLKOVOMLKO
EKTOTUOMA). H GNUOVTLKOTNTA TWV EUPNUATWY HOG AVASELKVUETAL LECO ATTO TNV OVAAUOT] LOG yLa T SOULKNA
LoxV twv HNA, tn¢ Kivag, tng Pwolog aAAd Kat Tng avtutapafoAng Twv cuvoAikwy Suvatotntwy tng Pwolag
HE aUTWV TG avtutdlou tng, Oukpaviag.

NEEELG-KAELSLA: Aopikn) LoXUC, Avahuon Kowwvikwy Alktuwy, Yriepypddot, Qaopatiki Bewpia ypadwy,
@oaopatiki cuctadomnoinon, ALAKPATIKEG OUUpLaxiES

Modelling Structural Power in Social Networks: The Case of the Interstate Alliances
Network

Dimitris Tsintsaris?, Evangelos loannidis?

IUniversity of Macedonia
2Aristotle University of Thessaloniki
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Abstract

The object of our study is the modelling of structural power in social networks, using sophisticated data
analysis tools derived from Social Network Analysis. We understand structural power as emanating from
the interconnections between social actors at multiple levels of network structure, microscopic, mesoscopic
and macroscopic. Each actor benefits from the capabilities of the actors it is connected with. In this way, it
becomes externally empowered to achieve its aims. We analyze data pertaining to network
interconnections between social actors by using hypergraphs and Spectral Graph Theory. By using
hypergraphs, we take into account the existence of hyperdyadic social relations, that is, relations that
include more than two actors. By using Spectral Graph Theory, we capture latent structural affinities
between network positions occupied by social actors. In particular, we apply dimension reduction by
selecting K eigenvectors of the graph Laplacian matrix and constructing a K-dimensional structural affinity
space. Accordingly, through clustering algorithms we group into clusters the data points that correspond to
actors. We apply our modelling approach on interstate alliance networks, which consist of international
political actors (states) participating in interstate military alliances. We construct the interstate alliance
network for the years 1985, 2013 and 2023, using an interstate alliance database we have previously built.
Through the application of our modeling approach, we calculate the structural power of states and
demonstrate the existence of hidden structural interdependencies that function as external sources of
power for them. In this way, we capture the total range of state capabilities, which extends beyond the
individual power of states (military and economic capabilities). The significance of our findings is highlighted
through our analysis of the structural power of the US, China and Russia, as well as by our comparison of
Russia’s overall capabilities to those of its adversary, Ukraine.

Keywords: Structural Power, Social Network Analysis, Hypergraphs, Spectral Graph Theory, Spectral Clustering,
Interstate Alliances
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Edapuoyég otig MFewtexvikég Emotripeg ko tov Aypodiatpodiko Topéa
Applications in Geotechnical Sciences and the Agri-food Sector
YaBpBato 17 OktwPpiou 2026 - 14:00-15:40 - AiBouca A - Mpoedpeio: A. MopwA0Og

MeA€tn tng aAAnAsnidpaong Mlevotunou x MeptfdAAlovtog péow tng AvaAuong
Avtiotolwv Kat tng CA-raw: Mua EvvoloAoyLkn petatonion

N. Namadinmou?, Z. Kupavd?, E. Mpatowvdkng?, X. Adpdact, A. Mdpkoc?, . Meve€écg?

1 Aptototédeio Maveniothuto Osooadovikng
2 Anuokpiteto Mavemniotripto Opdknc

NepiAnyn

H Avdluon Avtiotolyuwv (Correspondence Analysis — CA) amoteAel plo Kablepwpévn mMoAUPeTaBANTN
UEBO0SO yLa TN Slepelivnon CXECEWV O€ TIIVOKEG oUXVOTATWY SUTANRG elcodou. H mapouoa epyacia e€etalel
pLo Stadopetikn evvololoyikn aglomoinon tng CA kat tng CA-raw o€ moootika dedopéva anddoong, e
OTOXO TN YEWUETPLKN Slepelivnon tng aAAnAenidpaong Fevotunou x MNeptBdaiiovrog (GXE). H mpooéyyion
Baoiletal otnv 6€a otL n CA pmopel va ehopUOCTEL YEVIKOTEPO OE TIVOKEG OETIKWY TIHWV Kal OxL
OMOKAELOTIKA O€ TIVOKEG KAQOIKWY ouxvotnTwy. Q¢ UEAETN MeplmTwong xpnowdomnolnénkav dedopéva
TEPAPATWY aypol Ot TEVTE TOWKIALEG BaolAikol, SU0 KAAALEPYNTIKEG Tteplodoug Kal tpia emineda
apdeuang, Ue tnv anodoon oe Enpod Bapog va amoteAel Tn petaBAntn anokpiong. H Baowkr) pebodoloyikn
6€a NTav N avamapactoon Twy MOCOTIKWY TLUWV armodoons we anoAutwy PeudoouxvotTwy, £T0L WOTE
n mAnpodopia tou peyéBoug tng anodoong va Statnpeital LEcO 0TO YEWUETPLKO MAaioLlo Tng CA. OL TIHEG
Tou €npou Bapoug otpoyyulomolBnkav oTtov MANGCLECTEPO AKEPALO KAl XpnoLUomoonkav wg Hovadeg
andédoong avd ouvduacuo TowAiag kat mepltBaAlovtog. MapdAAnAa, edpapuootnke n CA-raw wg
€VOAANQKTLKH T(POCEYYLON OTNV KAQOLKN OXETIKOoTtolnon twv dedopévwy. Me tn xprion lowv Bapwv yLa Toug
YEVOTUTIOUG Kal tn Slatinpnon tng mMoootTikng mAnpodopiag twv mepBaloviwy, n TPOTEWVOUEVN
T(POCOPUOYN EMOLWKEL VO QTOTUTIWOEL OXL HOVO TIG OXETIKEG SladopomoLoeLlg, aAAd Kal TIG OMOAUTES
SladopEg otnv mapaywytlkotnta. Me tov tpomno auto, n CA-raw avTLUETWITI(ETOL WG L0 CUUTANPWUOTIKY,
€AelBegpn LOVTEAOU YEWUETPLKA TTPOOEYYLoN TNG GXE aAnAenidpaong, xwplg tnv emMtBoAr TOU ypaUULIKOU
povtéAou kat tng adaipeong tng kUpLag enidpacng Tou neptBallovtog nmou xapoaktnpilouv tnv GGE biplot
npocgyylon. Ta anoteAéopata €6elfav OtL n tpomomnolnuévn CA avédelle cadn Sladopomnoinon petafl
TWV KOAALEPYNTLKWY ETWV Kal TwV ToKIAlwy, evw n CA-raw mapouciace oxedov povodiaotatn doun, e
v npwtn Stdotaon va e€nyei 1o 95,1% kat T SU0 MpwteG SLaoTAoELG To 99,5% TNG CUVOALKAG aSpAveLag.
H yewueTpLKr avamapdotacn aveéSelfe Kuplwg TIg amoAuteg dtadopég anodoong LeTafl TwV TOLKIALWY Kl
Twv repBaAAovTwy, poodEpovtag SladopeTLkr OMTIKNA o oxéon e tnv GGE biplot.

Né€erg-kAeldLA: Avaluon Avtiotowxtwv, CA-raw, AMnAenidpaon Mevotumnou x MeptBaAiovtog, MoAupetapAntn
Avaluon Aedopévwy, Mewpetpikn Avamnapdotaon, GGE Biplot

Study of Genotype x Environment Interaction through Correspondence Analysis and
CA-raw: A Conceptual Shift

N. Papafilippou?, Z. Kyrana?, E. Pratsinakis?, C. Dordas?, A. Markos?, G. Menexes!

Aristotle University of Thessaloniki
2Democritus University of Thrace
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Abstract

Correspondence Analysis (CA) is a well-established multivariate method for investigating relationships in
two-way contingency tables. The present study explores a different conceptual use of CA and CA-raw for
quantitative yield data, aiming to geometrically investigate Genotype x Environment (GxE) interaction. The
approach is based on the idea that CA can be applied more broadly to tables of positive values and not
exclusively to conventional frequency tables. As a case study, field experimental data were obtained from
five basil varieties, two growing seasons, and three irrigation levels, with dry weight yield used as the
response variable. The core methodological idea was to represent quantitative yield values as absolute
pseudo-frequencies, thereby preserving information on yield magnitude within the geometric framework
of CA. Dry-weight values were rounded to the nearest integer and used as units of yield for each variety—
environment combination. In parallel, CA-raw was applied as an alternative approach to the conventional
relativization of the data. By assigning equal weights to genotypes and preserving the quantitative
information associated with the environments, the proposed adaptation aims to capture not only relative
differences but also absolute differences in productivity. In this context, CA-raw is considered a
complementary, model-free geometric approach to GxE interaction, without imposing the linear model and
the removal of the main environmental effect that characterize the GGE biplot approach. The results
showed that the modified CA revealed clear differentiation among growing seasons and varieties, whereas
CA-raw exhibited an almost one-dimensional structure, with the first dimension explaining 95.1% and the
first two dimensions explaining 99.5% of the total inertia. The geometric representation primarily
highlighted absolute differences in yield among varieties and environments, providing a different
perspective from that offered by the GGE biplot approach.

Keywords: Correspondence Analysis, CA-raw, Genotype x Environment Interaction, Multivariate Data Analysis,
Geometric Representation, GGE Biplot
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Zoykplon Itpatnywkwv Meiwong Alactdcewv o€ Miktov Tumou @Dalvotumikd
Aedopéva Topdtag: n nepintwon UPOV

E. A. Mpatowaknch 2, A. Kapaméton?® 3, Z. Kupavd?, N. Manadrinmou?, A. Koukouvapac?, X. Adpdac?,
A. Mdpkoc?, T. Meve€éc?

1 Aptototédeio Maveniothuto Osooadovikng

2 Edvikd Kévtpo Epeuvac kat Texvoloyikric Avarntuénc (EKETA)

3 Navernotiuto Osooaliac
4 Anuokpiteto Mavemniotripto Opdknc

NepiAnyn

Ta dawoturuka Sedopéva Otn YEWPYLKR €peuva ouxVa TIEPNAPBAVOUV TIOCOTLKEG, SLATOKTLKEG Kall
OVOUOOTIKEG UETABANTEG, yeyovog mou Snuioupyel ueBoSoAoyIKEG TIPOKANCELG OTN Helwon SLOOTACEWY,
KaBwg Sladopetikol TPOMOL KWEIKOTOINONG KAl UETACKNMOTIOMOU Twv (Slwv petafAnTwY UMopel va
odnynoouv oe SL0pOPETIKEG AUOEL. ZKOTOG TNG mapouoag UEAETNG NTav n oUykplon HeBOSwv Kot
OVOAUTIKWV OTpaTNYLKWY Uelwong Slaotdoewv oto 6lo oUVOAO UIKTOU TUMOU SeSOUEVWY TOMATAC, UE
dlaitepn €udaon OTIC CUVIOTWOEC Kal otn Sourn TNG mopatnpoupevng petopAntotntag. To cuvolo
Sebopévwy mep\apuPave 76 yevotumoug kol 18 HopdOUETPIKA, LOPPOAOYIKA, SLOTAKTIKA KOl XPWLOTLKA
XOPAKTNPLOTIKA, UMWV UE TG KOTEUBUVTNPLEG YPAUUEG TNG International Union for the Protection of
New Varieties of Plants (UPOV) yiwa tnv meplypadn mMoKALwY Kot TNy afloAoynon tng Slakpltotntacg,
opolopopdiag kat otabepotntag (DUS). Omou amattolvtav Katnyopkn popdn dedopévwy, oL apxLKES
TIOOOTIKEG UETOPANTEG HETOOXNUATIOTNKAV OE TIEVTE SlaTeTOYUEVEG KAAOELS. Edapudotnkav n Multiple
Correspondence Analysis (MCA), n Categorical Non Linear Principal Component Analysis (CATPCA), n
Multiple Factor Analysis (MFA), n Factor Analysis for Mixed Data (FAMD), pia ordinal-aware mapoaAAayr tng
FAMD (FAMD-0), Nonlinear Canonical Correlation Analysis (NLCCA), otpatnylkég kwdilkomoinong kat
TIOoOTIKOTOINOoNG akoAouBoUpeveg amnod Principal Component Analysis (PCA), kaBwg kot cuvduaouog tng
Principal Coordinates Analysis (PCoA) ue ta pétpa avopolotntag Gower kat Podani. Ot avaAloelg €detéav
ME ouvénelo 6U0 KUpLX TPOTUTIAL HETOPANTOTNTAG: £vOl TIOU OXETWOTOV KUPLWG ME TA XPWHOTIKA
XOPOAKTNPLOTIKA KoL €va UE TN LopdoAoyila Kol To SLOTAKTIKA XOPAKTNPLOTIKA. QOTOC0, N OXETIKN onuacia
Toug StadopormnoiBnke avaloya pe tn HEBOSO pelwong SLOOTACEWY Kal TOV TPOMO Kwdlkomoinong Kal
UETAOXNUATIOUOU TwV peTtafAntwy. Ta amoteAéopata deixvouv OtTL n erthoyn tng Hebddou Kat o Tpomog
Kwdlkomoinong Kal HETOOXNUOTIOMOU TwV HETAPANTWY HIopoUV va eMnpedcouv tn Sopn tng
peTaBAntotnTag ota SeSouéva ULKTOU TUTTOU.

Né€erg-kAelda: Meiwon Awaotdoewv, Aedopéva Miktol Tumou, MoAupetaPAntr Avdhuon AsSopevwy,
@oawotumika Xapaktnplotikd, Kwdikomoinon MetaBAntwy, UPOV

Comparison of Dimensionality-Reduction Strategies for Mixed-Type Tomato
Phenotypic Data: the UPOV case

E. D. Pratsinakis'?, L. Karapetsi* 3, Z. Kyrana?, N. Papafilippou?, A. Koukounaras?, C. Dordas?,
A. Markos*, G. Menexes!

1 Aristotle University of Thessaloniki

2 The Centre for Research and Technology Hellas
3 University of Thessaly

4 Democritus University of Thrace
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Abstract

Phenotypic data in agricultural research often include quantitative, ordinal and nominal variables, which
create methodological challenges for dimensionality reduction, since different ways of encoding and
transforming the same variables may lead to different solutions. The aim of this study was to compare
dimensionality reduction methods and analytical strategies using the same mixed- type tomato dataset,
with particular emphasis on the components and structure of the observed variability. The dataset included
76 tomato genotypes and 18 morphometric, morphological, ordinal, and color-related traits, following the
guidelines of the International Union for the Protection of New Varieties of Plants (UPOV) for variety
description and the assessment of distinctness, uniformity, and stability (DUS). Where categorical input was
required, the original quantitative variables were transformed into five ordered classes. The analyses
included Multiple Correspondence Analysis (MCA), Categorical Non Linear Principal Component Analysis
(CATPCA), Multiple Factor Analysis (MFA), Factor Analysis for Mixed Data (FAMD), an ordinal-aware variant
of FAMD (FAMD-0O), Nonlinear Canonical Correlation Analysis (NLCCA), encoding and quantification
strategies followed by Principal Component Analysis (PCA), and Principal Coordinates Analysis (PCoA)
combined with Gower and Podani dissimilarity measures. The analyses consistently showed two main
patterns of variability: one mainly related to color traits and another to morphological and ordinal traits.
However, their relative importance varied depending on the dimensionality reduction method and the way
the variables were encoded and transformed. The results show that the choice of method and the way
variables are encoded and transformed can affect the structure of variability in mixed-type data.

Keywords: Dimensionality Reduction, Mixed-Type Data, Multivariate Data Analysis, Phenotypic Traits, Variable
Encoding, UPOV
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lepapxikn AvaAuon oe Zuotadeg KaAAiepyewwv Puliol Baoel Eknopunwv Agpiwv
TOU OeppoKnTiov Ko ZUYKpLon Twv Evepyelakwv AELKTWY TOUG

A. MAatng, M. PaBavn, X. Avayvwotonoulog, A. ToaumouAa, . Meveéeg, A. Mapuwlocg

AptatotéAeio Maveniotnuio OsooaAovikng

NepiAnyn

H xpriong eVEPYELOG KOlL OL EKTIOUTIEG aePiwV TOU Beppoknmiou amoteAouv ] SelKTeC yLa TNV afLoAGYNnon Twv
opulokaAAlepyeLwy, oL omoleg xapaktnpilovtal amnod auénuUEVeG ELOPOEG. KOMOG TG apoUcag epyaoiag
nrtav n dtapdpdwon plog turoloyiag opadomnoinong kaAllepyslwv pullov BACEL TWV TINYWV EKTTOUITWY
aeplwv Tou Bepuoknmiou, n CUYKPLTLKN ALlOAOYNGCN TwWV SELKTWVY TOUG Kl N e€€taon tng cUVOEGTC TOUG WG
T(POC TNV TePLOXN Kal TNV ToKAia. H peAétn npaypatonotidnke o KAAAEPYELEG pUTLOU TWV TIOLKIALWY
Luna kat Ronaldo, otic Nepidepelakég Evotnteg Oecoalovikng kal Zeppwv tng Nepidépelag Kevipikig
Makeboviag, katd tnv mepiodo 2020-2021. H emloyn Twv MAPAYWYWY TPAYHATONMONONKE LE
oTpwpaTonoltnpéVn Tuxaia detypatoAnyia kot to Seiypa neplhaupfave 32 aypotepdyla, 8 avd cuvduaouo
TOLWKIALOG Kol TteploxnG. MNa Tov MPooSLOPLOUO TWV ELOPOWV KOL EKPOWV EVEPYELNG KOL TWV EKTTOUTTWY
aeplwv tou Beppoknmiov epapuootnke n pEBodog tng Amotipnong tou Kukhou Zwng (AKZ, Life Cycle
Assessment), TPOCAPUOCUEVN OTNV AyPOTLKN Tapaywyr). Ta dedopéva Twv L0POwWV CUANEXBNKOV UECW
Sopnuévwv anoypadpLkwv SeAtiwy. To EVEPYELOKO TEPLEXOUEVO TWV EKPOWV MPoadlopiotnke pe tn uéBodo
™ adlaBatikn Ospuibopetpiag. OLELOPOEG KAl EKPOEG EVEPYELAG ekpaoTnkav o MJ ha-1, evw eKMOUTIEC
aeplwv tou Beppoknmiov ekdpaotnkav os kg CO2 eq ha-1. Ot opadeg StapopdpwOnkav pe tnv edapuoyn
¢ lepapyikng Avaluong o Tuotadeg (IAZ), ue BAon TIC EMUEPOUC LETABANTEC TWV EKTIOUTTWY AEPLWY TOU
Beppoknmiou. NpogkuPav TpeL; CUOTASEC TTOU UTIOSELKVUOUV SLaPOPETIKI) cUVOEDN EKTTIOUMWY aePiwY TOU
BepUoKNTOU KoL EVEPYELOKA XOPOKTNPLOTIKA, TTOU cuvdEovTayv e TNV eploxn KaAALEpyelag. H amotipnon
TWV ouoTadwv cUUBAAAEL oTNV 0pBOAOYIKOTEPN XPHON ELOPOWV KOAALEPYELWY pUTLOU.

Né€erg-kAeldra: lepapyikr) AvaAluon oe uotddeg, OpulokaAAiépyela, Ekmoumnég Agplwv Tou OgpuoknTiou,
Evepyelakol Agikteg, Anotipnon KukAou Zwng, Buwotun Mewpyla

Hierarchical Cluster Analysis of Rice Cultivations Based on Greenhouse Gas Emissions
and Comparison of Their Energy Indicators

D. Platis, M. Ravani, C. Anagnostopoulos, A. Tsaboula, G. Menexes, A. Mamolos

Aristotle University of Thessaloniki

Abstract

Energy use and greenhouse gas emissions serve as indicators for assessing rice cultivations, which are
characterized by high inputs. This study aimed to develop a typology of rice cultivations grouping based on
their greenhouse gas emission profiles, compare their energy indicators, and investigate their composition
by geographical region and cultivar. The study was conducted in rice cultivations cultivated with the
cultivars Luna and Ronaldo in the Regional Units of Thessaloniki and Serres, Region of Central Macedonia,
Greece, during 2020-2021. Farmers were selected using stratified random sampling, and the sample
comprised 32 fields, with 8 cultivations per cultivar-region combination. Life Cycle Assessment (LCA),
adapted to agricultural production, was applied to quantify energy inputs and outputs and greenhouse gas
emissions. Input data were obtained using structured inventory forms. The energy content of crop outputs
was determined through adiabatic calorimetry. Energy inputs and outputs were expressed in MJ ha-1, and
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greenhouse gas emissions were expressed in kg CO2-eq ha-1. Hierarchical Cluster Analysis (HCA) was
performed using the specific greenhouse gas emissions variables. The analysis identified three clusters with
distinct greenhouse gas emission profiles and energy characteristics. Cluster membership was associated
with geographical region. Clusters assessment can contribute to sustainable rice farming.

Keywords: Hierarchical Cluster Analysis, Rice Cultivation, Greenhouse Gas Emissions, Energy Indicators, Life Cycle
Assessment, Sustainable Agriculture
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Xpnuatodotnon, Kawotopia Kot StapOpwrtikd mpotuna otov aypodiatpodiko
topéa NG Evpwnaikng Evwong: Makpo-Mikpo avaAuvon

Kepaoia KaAkitoa, MavvouAa GAwpou

Anuokpiteto Mavemniotnuio Opaknc

NepiAnyn

H SwapBpwrtikn Siadopornoinon tou aypodiatpodkol topéa otnv Eupwmaiky Evwon cuvoéetal ue
XPNUOTOSO0TIKOUG, EPEUVNTLIKOUC, E€PYOoLlakoUG KOl LOKPOOLKOVOULKOUG TAPAYOVIEG, OL orolot
Slopopdwvouv SladopeTikd MpoTUTa PETAEY TWV XWPWV TNG Evwong. ZKomog tng nmapouoas epyaoiag
elvat n Slepelivnon auTtwv TwWV MPOTUTIWV KoL N 6UVSEECT TOUG, OE EPUNVEUTIKO EMIMESO, UE XPNUOTOSOTIKEG
KOl KOUWVOTOWEG CUUTEPLPOPEC aypodLlatpodLlkwy mapaywywv otnv neptdépeta AvatoAikng Makedoviag
OpAKNG. 2 LAKPOOLKOVOULKO eTtinedo xpnolpomnolouvral deikteg T Naykooulag Tpamnelag os mooooTiaio
pETpNoN yia 10 xwpeg TG Evwong e onUOVTIKY aypodlatpodikn 6pactnplotnTa KOTA TNV XPOVIKH iepiodo
2010-2023. H AvdAuon og KUpleg Zuviotwoeg (PCA) avédelte 6U0 OUVIOTWOEG, OL OTOLEG EPUNVEVUOUV TO
82,89% TtNG OUVOAKNAG SLOKUUOVONG KO OTOTUTIWVOUV SLaoTAoEL SLopBpwTtikol €KOUYXPOVLOUOU,
KOLVOTOMIOG KOl HOKPOOLKOVOULKAG SuvopiknG. H lepapywkry AvaAuon Zuotadwv pe tn pébodo Ward
avedelte tpla Slakpltd mpodid xwpwv: Aavia-Talia-Feppavia-OANavdia, EAAGSa-ItaAia-Moptoyalia-
lomavia kat NoAwvia-Poupavia. H tpipuepng tagivopnon avanapdxdnke mAnpwg pe K-means evw o €Aeyxog
oe duo umomeplodoug avedelfe afloonpeiwtn xpovikrn otabepotnta tTwv Paoctkwy mupnvwy. H avaiuon
TwV MPodiA Twv cuotadwv Katédelge OTL LPNAOGTEPQ EMIMESA XPNUATOTLOTWTIKAG AVATTUENG KL Samavwy
£€PELUVOC OUVUTIAPXOUV PE XOUNAOTEPN AYPOTIKN QTMOOXOANCN KoL HLKPOTEPN CUMETOXN TOU OYPOTIKOU
Topéa oto AEM. e ULKPOOLKOVOULKO €Ttinedo, mpwToyevhg €peuva oe 85 mapaywyous tng AVATOALKNAC
Makedoviag Opdkng £6€1€e OTOTIOTIKA ONAVIIKEG CUOXETIOELS TNG UETABOANG MOpOaywyrng TOC0 UE TN
AN xpnuatodotnong 600 KAl LE TN CUUUETOXN OF eKMOLOEUTIKA OEULVAPLO. TUVOALKA, N oUvBeon Twv
S0 emuédwv avadelkvUeL TN onUacio TNg XpNUATod0TNoNG WG KOG SLAoTaonG, VW Ta EUPNUATO OF
MULKPOOLKOVOULIKO eminmebo avadelkvlouv €€TUTAEOV TOV POAO TNG KATAPTLONG, UTOYPOUUilovTag tn
CUUTANPWUOTIKOTNTA UETOEY €UPUTEPWY SLAPBPWTIKWY CUVONKWVY KAl CUUTIEPLGOPWY TWV TTAPAYWYWY
oToV aypodLatpodLko TOUEQ.

Né€erg-kAeldLd: AvaAduon Kiupuwv Zuvictwowv (PCA), Avdaluon Zuotddwv, Xpnuoatodotnon, Kawotouia,
AypodLatpodLkog TopEag

Financing, innovation and structural patterns in the agri-food sector of the European
Union: Macro-Micro analysis

Kerasia Kalkitsa, Giannoula Florou

Democritus University of Thrace

Abstract

The structural diversification of the agri-food sector in the European Union is linked to financial, research,
labor and macroeconomic factors, which shape different patterns between the countries of the Union. The
purpose of this paper is to investigate these patterns and to link them, at an interpretative level, with the
financial and innovative behaviors of agri-food producers in the region of Eastern Macedonia and Thrace.
At the macroeconomic level, World Bank indicators are used in percentage terms for 10 countries of the
Union with significant agri-food activity during the period 2010-2023. The Principal Components Analysis
(PCA) revealed two components, which explain 82.89% of the total variation and capture dimensions of
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structural modernization, innovation and macroeconomic dynamics. Ward's Hierarchical Cluster Analysis
revealed three distinct country profiles: Denmark-France-Germany-Netherlands, Greece-Italy-Portugal-
Spain and Poland-Romania. The tripartite classification was fully reproduced with K-means while the control
in two sub-periods revealed remarkable temporal stability of the main nuclei. The analysis of the cluster
profiles showed that higher levels of financial development and research spending coexist with lower
agricultural employment and a lower participation of the agricultural sector in GDP. At the microeconomic
level, primary research on 85 producers in Eastern Macedonia Thrace showed statistically significant
correlations of production change with both receiving financing and participation in training seminars.
Overall, the synthesis of the two levels highlights the importance of financing as a common dimension,
while the findings at the microeconomic level further highlight the role of training, underlining the
complementarity between broader structural conditions and producer behaviors in the agri-food sector.

Keywords: Principal Component Analysis (PCA), Cluster Analysis, Financing, Innovation, Agri-food sector
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EdapuoyEg otig Emotipeg Yyeiog
Applications in Health Sciences
YaBBato 17 OktwPplou 2026 - 14:00-15:40 - AiBouca B - Mpoedpeio: I. Avactacitadou

ZUOXETLON KALVLKWV OTTTLKWV TIAPOUETPWY HE TNV OTTLKOAVTIANTITIKA eNidoon o€
nodia ka epripoug pe ortaotikn SuAnytkn eykedalAikn napaAuvon

ABNva Kolén 3, NMnvehdmn Apayolun?, Mapia T{ntnpidou-Xatlonovlou?, XpUoavBog XpuodvOou3,
NikoAaog KoZéngl 3
I MawboopParuoroyikd Kévtpo EAAGSOC

2 AptototéAeto Maveniotiuio Osooadovikne
3 Naventotiuto Autikric Makeboviac

NepiAnyn

ZKomog: Ta matbLd pe omaotiky SuTAnyikn eykedaiikn napdiuon (EM) mapouotdlouv ocuxvad SlatapoxEg
BacLkwv KOL 0VWTEPWV OTTIKWY AELTOUPYLWY, OL OMIOLEC mopel va emnpealouv Tn GXOALKN AELTOUPYLKOTNTO.
JKOTIOG TNG MEAETNG NTAV N KaTtaypodr] TOU ontikoUl Kot ontikoavtiAnmtikol tpodiA toug kat n dtepelivnon
NG OXEONG EMUEPOUC KALVIKWY OTITIKWY TTOPOUETPWY LE TNV OTTTLKOAVTIANTITIKNA emidoon.

YAwka & M£0odot: Ztnv ootk LeAET ouppeTelxav 48 TadLd nAkiag 7—15 ETWV LE CUYYEVH OTIACTLKN
SumAnywkn EM kot 1Q 270. AflodoynBnkav n kukAomAnyikry StaBAacn, n kaAutepa SLopBwuévn OMmTIKA
ouTNTA MOKPLA KoL KOVIA, N o0bBOAULKY eUBUYPAUULON KAl KLVNTIKOTNTA, N TiepLdEPLKA KOl EyXPWUN
0pacN, N OTEPEOCKOTILKI) OpaACN Kot n ontikr avtiAnyn pe to Motor-Free Visual Perception Test—Revised
(MVPT-R). Xpnotwomow)8nkav meplypadikd otatiotikd kat Mann—Whitney U test yia tn olykplon tou
perceptual quotient (PQ) HeTtafU KAVIKWY UTTOOUASWV.

AnoteAéopara: H pakpLvr KoL KOVTLVA Otk o§utnTta NTav pelwpevn oto 60,4% kal 68,8%, avtiotolya.
STpoBLopog kataypddnke oto 58,4% Kol amouoia oTEPEOCKOTIKIG 0paong oto 85,4%. PQ <55 mapouoiaoe
10 66,7%, evw TO 58,3% £lxe avtlAnmuiki nAtkia <6 eTwv. Ta madd pe otpaflopd sixav xapunAotepo PQ
amnd ekeiva pe opbodopia (45 évavtl 68, p=0,003). H pelwpEVn OTEPEOCKOTIKN OPACH TOPOUCLOCE TNV
LOXUPOTEPN OXEON HE XAUNAOTEPN OMTIKOAVTIANTITIKY emidoon (42 évavtl 72, p<0,001). XaunAotepo PQ
oxetwlotav emiong pe Helwpévn pakpvn (p=0,04) kot kovtvh omtikr otutnta (p=0,01), aAAd OxL ue
SLoBAaotiko opalpa (p=0,42) | uelwpévn repideptkn opaacn (p=0,08).

Tupnepaopata: H omtikoavtAnmrikn enidoon dev oxetiletal e§loou Pe OAEG TLG OTITIKEG TIAPARETPOUG,.
loxupOTEPEG OXEDELC TTOPATNPAONKAY UE TN OTEPEOOCKOTIKI Opach Kal Tov otpaflopo. H cuvduaopévn
QVAAUON BACKWY KL AVWTEPWY OTITIKWY AELTOUPYLWY UTIOPEL va CUUBAAEL TNV TANPECTEPN AMOTUNWON
TOU AeLtoupyLkoU omTikoU TipodiA Kol TwV EKMOLSEUTIKWY avayKwV Twv odlwy pe EMN.

Né€erg-kAeldra:  Eykedpalikry mapdAuon, Imaotkny OutAnyla, Omtky avtidndn, Ztepeockorikn Opaocn,
StpaBLopde, OmTikn ofuTnTa
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Association of Clinical Visual Parameters with Visual-Perceptual Performance in
Children and Adolescents with Spastic Diplegic Cerebral Palsy

Athina Kozei' 3, Pinelopi Dragoumi?, Maria Tzitiridou-Chatzopoulou?, Chrysanthos Chrysanthou?,
Nikolaos Kozeis3

1 Pediatric Eye Center of Greece
2 Aristotle University of Thessaloniki
3 University of Western Macedonia

Abstract
Purpose:

Children with spastic diplegic cerebral palsy (CP) frequently exhibit impairments in both basic and higher-
order visual functions, which may affect school-related functioning. This study aimed to characterize their
visual and visual perceptual profile and to investigate the associations between specific clinical visual
parameters and visual perceptual performance.

Materials and Methods:

This prospective study included 48 children aged 7-15 years with congenital spastic diplegic CP and an
intelligence quotient (1Q) 270. Assessment included cycloplegic refraction, best-corrected distance and near
visual acuity, ocular alignment and motility, peripheral visual fields, color vision, stereoacuity, and visual
perception using the Motor-Free Visual Perception Test—Revised (MVPT-R). Descriptive statistics were used,
and the Mann—Whitney U test was applied to compare perceptual quotient (PQ) scores between clinically
defined subgroups.

Results:

Distance and near visual acuity were reduced in 60.4% and 68.8% of participants, respectively. Strabismus
was present in 58.4%, while stereoacuity was absent in 85.4%. A PQ <55 was observed in 66.7% of children,
and 58.3% had a perceptual age <6 years. Children with strabismus had significantly lower PQ scores than
orthophoric children (median PQ: 45 vs. 68; p=0.003). Reduced stereoacuity showed the strongest
association with poorer visual perceptual performance (median PQ: 42 vs. 72; p<0.001). Lower PQ scores
were also associated with reduced distance (p=0.04) and near visual acuity (p=0.01), but not with refractive
error (p=0.42) or reduced peripheral visual fields (p=0.08).

Conclusions:

Visual perceptual performance was not equally associated with all clinical visual parameters. The strongest
associations were observed with stereoacuity and ocular alignment. Combined analysis of basic and higher-
order visual functions may provide a more comprehensive characterization of the functional visual profile
and educational needs of children with CP.

Keywords: Cerebral Palsy, Spastic Diplegia, Visual Perception, Stereoscopic Vision, Strabismus, Visual Acuity
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AvAAuon KAWVIKWY, OTTTIKWV KOlL VEUPOOUITELKOVLOTLKWY TTALPAYOVTWV NoU oxXeti{ovtat
LE TNV OMTLKOAVTIANTITLKN ENiS00N O€ MaLSLA LE OTIAOTIKNA TETPANANYLKN eyKepaAkn
nopaluvon

ABNnva Kotén® 3, Mnvehdmn Apayolpn?, Mapia T{ntnpidou-XatlomovAou?, XpvoavBog XpuodvOou?,
NikoAaog KoZéngl 3
I NMawboopParuoroyikd Kévtpo EAAGSOC

2 AptototéAeto Maveniotiuio Osooadovikne
3 Naverntotiuto Autikric Moakeboviac

NepiAnyn

Zkomog: H omaotikr TeTparAnytkn eykedaAikr mapaluon (EM) cuvodeletal cuxvd amo SLaTapoxEg
BaCLKWV KoL OVWTEPWY OTITLKWVY AELTOUPYLWVY. TKOTIOG TNE LEAETNG TV N SlEpelivNON TWV OXECEWV UETALUY
KALVLIKWV OTTTIKWY KOl VEUPOQTTELKOVIOTLIKWY TIOPOUETPWY KaL TNG OMTIKOAVTIANTITIKAG EMidoong o€ maldla
OXOAWKNG NAKIAG Ue omaoTIKA TETpamAnyLkn EMN.

YAka & M£0odoL: Ztnv ootk LeAETN CUPPETEXAV 46 TtadLA NAKLAG 7—15 ETWV € CUYYEVH OTIACTLKN
tetparmAnykn EM kat 1Q 270. AflohoynOnkav n kukAomAnykn StaBAacon, n kaAutepa SLopOwUEVN OTTLKN
ofuTNTa paKpLA Kol Kovtd, n odOaAuikn suBuypdaupulon, n mepLdEPLKN Kal €yXpwun Opacn, n
OTEPEOCKOTILKN OpaoN Kal n ortikr avtiAnyn pe to Motor-Free Visual Perception Test—Revised (MVPT-R).
H veupoamelkovion katéypae mepkoldlokny AsukopoAakio (PVL) 1 Hiktég dpAowwdeic—unodprolwdelg
BAABec. Xpnowomo)Bnkav neplypadikn otatiotikr, Mann—Whitney U tests kat cuoxétion Pearson.
AnoteAéopata: MelwpEVn HOKPLVN OMTIKNA o&uTnTa mapoucioce to 73,9%, otpaflopd 1o 67,4% kal
OTouoila  OTEPEOCKOTIKAG Opacng Tto 87,0%. ZoBapr omrtikoavtlAnmuiky SucAettoupyia (PQ<55)
kataypddnke oto 69,6%, evw 10 71,7% elxe avtAnmukn nAkia <6 eTwv. Ta maldld pe otpaflopd sixav
xapnAotepo PQ anod ekeiva pe opBodopla (35 €vavtl 68, p=0,002), evw N LELWUEVN OTEPEOCKOTIKI OpACH
eudavioe tnv LOXUPOTEPN OXEon He XxaunAdtepo PQ (30 évavtl 68, p<0,001). XaunAotepn enidoon
oxetlotav emiong Ue pelwpevn pokpwn (p=0,04) kot kovtvy omtikn ofutnta (p=0,02), aAAd OxL ue
SloBAaotikd opdipa (p=0,40). Ta moubla pe pktég pAolwdelc—unoprowwdelg BAABec mapouciacav
xapnAotepo PQ amod ekeiva pe PVL (48,2+9,3 évavtl 61,5+11,2, p=0,001). H cuox€Tion XPOVOAOYIKAG Kall
avTIANTTIKAG NAkiag Atav acBevng (r=0,29, p=0,048).

Tupnepdaopata: H omtikoavtAnmukr eniboon oxetiletal Slapopomolnpéva e KALVLIKEG OTTLKEG Ko
VEUPOOTTELKOVLIOTLKEG TTAPAUETPOUG. H OTEPEOTKOTIKA OpaoH, 0 OTPAPBLOUOG, N OMTIKA 0EVUTNTA KAl O TUTOG
eykedaAikng PAABNG avadelkviovTal wG CNUOVTIKEG TTAPAUETPOL YLOL TNV ATOTUTIWGN TOU AELTOUPYLIKOU
OMTIKOU TpodiA Twv maldlwv pe tetpanAnyikn EM.

Né€erg-kAeldra: Irootikr) TetpamAnywkny EykedoAwkr) Mapdaluon, Omtkr AvtiAngn, Ztepeockorukn Opaon,
tpaBLopdg, Nevpoarelkovion, OmtikoavtAnmrkr Enidoon

Analysis of Clinical, Visual and Neuroimaging Factors Associated with Visual-
Perceptual Performance in Children with Spastic Quadriplegic Cerebral Palsy

Athina Kozei' 3, Pinelopi Dragoumi?, Maria Tzitiridou-Chatzopoulou?, Chrysanthos Chrysanthou?,
Nikolaos Kozeis?

I Pediatric Eye Center of Greece
2 Aristotle University of Thessaloniki
3 University of Western Macedonia
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Abstract

Purpose: Spastic quadriplegic cerebral palsy (CP) is frequently associated with impairment of both basic and
higher-order visual functions. This study investigated the associations between clinical visual and
neuroimaging characteristics and visual perceptual performance in school-age children with spastic
quadriplegic CP.

Methods: This prospective study included 46 children aged 7-15 years with congenital spastic quadriplegic
CP and 1Q 270. Assessment included cycloplegic refraction, best-corrected distance and near visual acuity,
ocular alignment, peripheral visual fields, color vision, stereoacuity, and visual perception using the Motor-
Free Visual Perception Test—Revised (MVPT-R). Neuroimaging findings were classified as periventricular
leukomalacia (PVL) or mixed cortical-subcortical lesions. Descriptive statistics, Mann—Whitney U tests, and
Pearson correlation analysis were applied.

Results: Reduced distance visual acuity was observed in 73.9% of participants, strabismus in 67.4%, and
absent stereoacuity in 87.0%. Severe visual perceptual impairment (PQ<55) was identified in 69.6%, while
71.7% had a perceptual age <6 years. Children with strabismus had significantly lower PQ scores than
orthophoric children (median PQ: 35 vs 68; p=0.002). Reduced stereoacuity showed the strongest
association with poorer visual perceptual performance (30 vs 68; p<0.001). Lower PQ was also associated
with reduced distance (p=0.04) and near visual acuity (p=0.02), but not with refractive error (p=0.40).
Children with mixed cortical-subcortical lesions demonstrated lower PQ scores than those with PVL
(48.249.3 vs 61.5+11.2; p=0.001). Chronological age was only weakly correlated with perceptual age
(r=0.29; p=0.048).

Conclusions: Visual perceptual performance was differentially associated with clinical visual and
neuroimaging characteristics. Stereoacuity, ocular alignment, visual acuity, and brain lesion pattern
emerged as relevant parameters for characterizing the functional visual profile of children with spastic
quadriplegic CP. Integrating these variables may provide a more comprehensive framework for identifying
visual and educational needs.

Keywords: Spastic Quadriplegic Cerebral Palsy, Visual Perception, Stereopsis, Strabismus, Neuroimaging, Visual
Perceptual Performance
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Xpnoeig twv MeBodwv Avaluong Asdopévwy otn Blootatiotiky: MeAétn EmBiwong
Kot Ektipnon Kwéivou og KAwvika Asdopéva AcBevwv

Euyevia ZupBouAidou

OtkovopoAoyog

NepiAnyn

2T ouyyxpovn LaTpLkn £peuva, n paydaia avénon Twv KAWIKwv dedopévwy €XeL avadeiel Tn onuavTIKN
onuoaoia tng Blootatlotiking Kot tng Avaluong AeSopévwy. H AvtAnon XpriolUwV CUUMEPACHUATWY o
niepimioka Sedopéva aoBevwy eival KploLn yla Ty mIPoodo TG TEKUNPLWUEVNE LOTPLKAG KaL TNV evioxuon
™G KAWIKAG Stadlkaotikng anodaons. TUpdwva He TG TeAeuTaieg e€elitelc otnv avaiuon Sedopévwy,
QUTH N UeAETN otoxeVel otnv emBoAr Loxupwv HeBOSWV OTATIOTIKNG HOVTIEAOTIOINONG OTOV TOUED TNG
UYELOVOULKNG GpovTidog. TUYKEKPLUEVA, N UEAETN ETUKEVIPWVETAL OTNV QVOYVWPELON KUPLWVY KALVIKWY
TAPAYOVTWY KWVOUVOU Kol oTnVv ekTipnon tg emBiwong twv acBevwv. H peAétn aflomolel éva yvrolo
oUVOAO KAWIKWV Sedopévwy acBevwy. AUo kUpLeg peBodoloyikég TpooeyyloeLg tng avaluong entpiwong
XPNOLUOTIOLOUVTAL: O WUN-TIPAUETPLKOC EKTIUNTAG Kaplan-Meier yla tov UMOAOYLOUO KOL TNV OTTLKN
QELKOVLON TwV TiBavothTwy erBiwong otov xpovo, kabwg kat o €Aeyxoc Log-Rank yia tn olykplon twv
kaumuAwyv  emBlwong twv  Sladopwv  umo-opddwv acBevwv. EmutAéov, XPNOLUOTOLE(TAL TO
NUUTOPOUETPLKO LOVTEAD avaAoyLkn g SLtakivduveuong tou Cox yLa TNV TOUTOXPOVN EKTLUNCN TNG EMSpaAOcNG
TMANBOOUG KAWVIKWY Kol Bloxnuikwy mapapétpwy (onwg mopadeiypatog xapn, n nNAKiA KoL oL TUEG
Kpeatwvivng oto aipa) otov kivéuvo Slakivdiveuong. H avadAuon amopovwyvel Kal afLoAOYEL UE CUVENELD
TOUG OTOTLOTLKA ONUOVTIKOUG TIPOYVWOTIKOUG TAPAYyOVTEC yLla Tn Bvnoluotnta. Ot KapnUAeg emBiwong Kat
oL oxetwkol kivduvol (hazard ratios) mpoodépouv pla cadr], TOCOTIKI ATELKOVION TOU TWG OPLOUEVES
duGCLoAOYIKEG SlatapayEG aUEAVOUV TOV KivOUVOo e TNV Apodo Tou xpovou. H épeuva tovilel mwg n xprnon
e€ehlypuévwy pebOdwy avaluong Sebopévwv ota KAWLIKA TieplBAAAovVTO SLEUKOAUVEL TNV TIPWLUN
avayvwplon acBevwv pe uPnAo kivduvo. TéAog, autd ta epyoleia PLOCTATIOTIKNG ULETATPEMOUV TO
mpwtoyevn KAWIKO Sedopéva oe xprnolun MPOoPAEMTIKN yYvWwaorn, umootnplloviag MPOCWIKEG LATPLKEG
mapeUPACELC.

Né€erg-kAeldLa: Blootatiotiky, Avahuon AeSopévwy, Avaluon EmBiwong, Kaplan-Meier, MaAwdpopnon Cox,
MNpoPAedn Kwdivou.

Applications of Data Analysis Techniques in Biostatistics: Survival Assessment and
Risk Forecasting in Clinical Patient Information

Evgenia Symvoulidou
Economologist
Abstract

In contemporary medical research, the rapid increase in clinical data has underscored the essential
importance of Biostatistics and Data Analysis. Gaining actionable insights from intricate patient datasets is
crucial for promoting evidence-based medicine and enhancing clinical decision-making. In line with recent
developments in data analytics, this research intends to showcase the use of strong statistical modeling
methods in the healthcare field. The study centers on recognizing essential clinical risk factors and
forecasting patient survival paths. The study employs a clinical dataset of actual patients. Two main
methodological techniques of survival analysis are utilized: the non-parametric Kaplan-Meier estimator for
calculating and visualizing survival probabilities over time, and the Log-Rank test for comparing survival
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curves among different patient subgroups. Additionally, the semi- parametric Cox Proportional Hazards
Regression model is utilized to assess the simultaneous influence of various clinical and biochemical
variables (such as age and serum creatinine concentrations) on the hazard rate. The analysis successfully
identifies and assesses the statistically significant factors associated with mortality. The produced survival
curves and hazard ratios offer a distinct, measurable illustration of how certain physiological irregularities
heighten risk as time progresses. The research highlights that incorporating sophisticated data analysis
techniques into clinical systems facilitates the prompt detection of high-risk patients. Ultimately, these
biostatistical instruments convert unprocessed clinical information into essential predictive insights, aiding
personalized healthcare approaches.

Keywords: Biostatistics, Analytics of Data, Analysis of Survival, Kaplan-Meier Method, Cox Proportional Hazards,
Prediction of Risk

62



BiBAio Nep\newv | Book of Abstracts

BiBAopetpikiy xaptoypadnon tng dtebvoug BipAloypadiag otnv EpyoBepancia yia
v Tpitn HAwkia

BaoiAelog MNavvakomouloc?, Ayyehik Toakipdkn?, Nikddaog Koutoourudg:
I Maverniothuto AuTikric ATTKAC

2 Mavenotiuto J6nképing
3 Naveniotiuto Makeboviac

NepiAnyn

H &dnuoypadikn ynpaveon tou mAnBucpou kablota tnv EpyoBeparmeia koupiko muAwva yla t dtatipnon
NG AELTOUPYLKOTNTAG KaL TNG TtoLOTNTAC {WwNG TWV ATOUWV TNG TPLTNG nAtkiag. Mapad tn paydaia avénon twv
OXETIKWV SNUOoLeVOEWY, KPIVETAL avayKaio N cUVOALKN xaptoypddnaon TNG EMLOTNUOVIKAG Tapaywyng. H
napovoa pPeAEtn amookomnel otn BiPAopetpikn Slepevvnon tng dteBvougBiBAloypadiag oto medio tng
EpyoBepaneiag otnv Tpitn HAia, evtomilovtag tn Sopr TNG yvwong, Toug KUPLOUG EPEUVNTLIKOUG AEOVEC
Kal tnv €€EAEN Toug Slaxpovikd. Mo To okomd auto, mpaypatonoltidnke avtAnon BiBAloypadikwy
Sedopévwy amod tn 6ebvr Baon PUBMED pe e€eldikeupévo ouvduaopo opwv search string. H avaiuon
vAormoLnonke oto MpoypPAUUATLOTIKO TtepBaArlov R péow tng e€eldikeupévng BLBALoBNKN¢ bibliometrix. Ma
™ xaptoypddnon tng evvolohoyikng doung conceptual structure tou mediou epappootnke Mapayovrikn
Avdaluaon Avtiotollwv otig A£€eLg-KAELSLA Twv ouyypadEwy, o cuvbuaoud e lepapyikn Taflvounon yla
™V avadelfn Twv EMKPATOUVTWY BepaTikwy cuoTadwy. Ta EUPAUATO ATOTUTIWVOUV SLAXPOVIKA CUVEXN
auéntikn TtAon otlG SNUOooLeVOEL;, OvVAdEIKVUOVTOG T TIAEOV €MOPOOTIKA TEPLOSIKA, ouyypadelg,
opupata Kot XWPES. H mMOpayovIiKr] avaAucn aviloTowlwy Kal n LlepapxLkn taflvounon amokaAuov
KEVTPLKOUC BEUATIKOUC IUPAVEG OXETLKOUC He TNV avetaptnoia otig Apaotnplotnteg Kabnuepvig Zwng
(ADLs), Tig mapepBACEL 08 NAKLWHEVOUG UE AVOLA KOL YVWOTLKA EKTTTWON, TNV TPOANYN MTWOEWV KOl TLG
T(POCOPUOYEG 0TO PUOIKO MePLBAMOV, KAl TNV KOWOTIKY £pyoBepameio Kal TNV mpoaywyn tng uyeiag.
JUMMEPACUOTIKA, N edbapuoyn tNG BLBALOUETPIKAC avAAuong MTPOCohEPEL LILOL AVTIKELEVLKI) KL TTOCOTIKN
€MLOKOMNON Tou mediou, amotunwvovtag Th Hetdpoon amnd TG mopadoCLOKES LOPPEC AMOKATACTACNG O
OALOTIKEG, TIPOANTITIKEC KOL KOLVOTLKEG TIPOOEYYIOELG, eVvw TTaPAAANAQ TtapEXEL oadelg KaTeuBUVOELS yLa TN
MEANOVTIKN €peuval.

Né€erg-kAeldra: EpyoBepaneia, Tpitn HAwia, BiBAopetpia, Napayovtiky Avaluon Avtiotolylwv, lepap)ikn
Tagwounon.

Bibliometric Mapping of the International Literature on Occupational Therapy for
Older Adults

Vasileios Giannakopoulos?, Angeliki Tsakiraki?, Nikolaos Koutsoupias?
I University of West Attica

2 J6nképing University

3 University of Macedonia

Abstract

Population ageing has made Occupational Therapy a key pillar in maintaining the functional independence
and quality of life of older adults. Despite the rapid growth of publications in this field, a comprehensive
mapping of the existing scientific literature is needed. The present study aims to conduct a bibliometric
analysis of the international literature on Occupational Therapy for older adults, identifying the structure
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of knowledge, the main research themes, and their evolution over time. For this purpose, bibliographic data
was retrieved from the international PUBMED database using a specialized search string. The analysis was
conducted in the R programming environment using the bibliometrix package. To map the conceptual
structure of the field, Multiple Correspondence Analysis (MCA) was applied to authors’ keywords, combined
with Hierarchical Cluster Analysis to identify the prevailing thematic clusters. The findings demonstrate a
continuous upward trend in the number of publications over time and highlight the most influential
journals, authors, institutions, and countries. The factor analysis and hierarchical classification revealed
central thematic clusters related to independence in Activities of Daily Living (ADLs), interventions for older
adults with dementia and cognitive impairment, fall prevention and adaptations to the physical
environment, as well as community-based occupational therapy and health promotion. In conclusion,
bibliometric analysis provides an objective and quantitative overview of the field, capturing the transition
from traditional rehabilitation approaches towards holistic, preventive, and community-based approaches,
while also offering clear directions for future research.

Keywords: Occupational Therapy, Older Adults, Bibliometrics, Multiple Correspondence Analysis, Hierarchical
Cluster Analysis
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EpyoOepaneia kot Wuxikn Yyeia: ZUYXPOVEG EPEVVNTIKEG IPOOEYYIOELG

Ayyehikn Toakipakn?®, Bacilelog Mavvakonouviog?, Nikohaog Koutooumidg?
I Mavernotiuto Jénképing

2 Mavenotiuio AUTIKHG ATTIKAC

3 Naveniotiuto Makeboviac

NepiAnyn

H Quxikn uvyela amoteAel onuaviikd nedio mapéupaong tng EpyoBepamneiag, kabwe n Statripnon tng
AELTOUPYLKOTNTAG, TNG AUTOVOULOG KOlL TNG CUMETOXNG OTLG KOONUEPLVEC SPACTNPLOTNTEG CUVSEETAL AUECA
KE TNV toldTnTa {wrg KaL TNV KOWWVLKN £VTaEn Twv aTtopwV Pe mpoPAnuata Puxikng uyeiag. H aufavouevn
EPEVVNTIKA TAPAYWYH OTOV TOMEN KABLOTA avaykoia T CUCTNUATLKY KOL GUVOALKN XapToypadnon tng
S1eBvolg erotnuovikng BBAoypadiag. H mapoloa peAétn anookoret otn BLPAopetpikr Slepelivnon tng
S1ebvolg BiBAoypadiog oto medio tng EpyoBepanceiog otnv Wuyikn Yyeia, Le 0TOXO TNV AMOTUNWON TNG
SloxpoviknG €€EMENG TNG ETUOTNMOVIKNAG Tapaywyng, tng SOUAC TNG Yvwong Kal Twv KupLoTtEpwY
EPELVNTIKWY Bepatikwy afovwy. MNa tov okomd auto, mpaypatonoltionke davtAnon BiBAloypadikwy
Sebopévwy amo tn Siebvny Baon PUBMED pe tn xprnion €€eldikeupévou ouvduaouol opwv avaltnong
search string. H avaluon mnpaypotonow|Bnke oOTo TPOYPAUUATIOTIKO TieplBaMov R péow TNg
e€eldikeupévng BLBAL0BNKkNG bibliometrix. Ma tn Stepevivnon tng evvolohoyikng Soung conceptual structure
tou mebiov edapudotnke Mapayovtik Avaluon MoAAmAWV AVTLOTOLWY OTIG AEEELG-KAELOIA TwV
ouyypadéwv, o cuvduacuo Ue lepapxikn Tafvounan, Le oToxXo TNV avadelen Twv KUPLOTEPWVY BEUATIKWY
cuotadwv. Ta EUPNUOTA ATTOTUTIWVOUV TN Slaxpovikn eEEALEN TNG epeuvNTIKAG dpaoTnpLotnTag, KaBwg Kot
TOUG KUPLOTEPOUC BepatikoUg muprveg tou rtediou, oL omoiol oxeTi{ovTtal Pe TN AELTOUPYLKT OIMOKATAOTACN
KOl Tn ouppetoxn ot Apaoctnpotnteg Kabnuepwng Zwng (ADLs), tv edapuoyn mpooeyyioswv
avakapng recovery-oriented approaches, t Slaxeiplon Tou ayxoug kal AAAwv TPOBANUATWY PUXLKAG
uyelog, TNV Kootk ¢povtida, TNV KOWWVLKA CUMUETOXN KAl TNV €MAVEVTAfn. IUUMEPAOCUATIKA, N
BBAlopeTpikn availuon duvartal va TPOohEPEL ULAL OVTLKELUEVIKN KOL TTOOOTLKN QMOTUNWaon TG EEALENG
Tou nediou, avadelkviovtag tn otadlakn UeTaBacn and mopadoCLaKEG Kol TEPLOCOTEPO BLOTATPLKEC
T(POOEYYLOELG TTPOC OALOTIKEG, OVOPWITOKEVTIPLKEG, recovery-oriented Kol KOLWVOTIKEC TAPEUBAOCELG, Kol
napdA\nAa va cUUPBAAEL OTOV EVIOTIOUO MEANOVIIKWY E€PEUVNTIKWY KATEUOUVOEWV yla ToV POAO TNG
EpyoBepaneiag otnv mpoaywyr tng Puxkng vyelag, Tng AELlToupyLlkOTNTAG KoL TNG IoLotnTag {whG.
Né€erg-kAeldra: EpyoBepaneia, Wuywkn Yyeia, BiBAopetpia, Mapayovtik Avalucn Avtiotoiwy, lepapxikn
Tagwounon

Occupational Therapy and Mental Health: Contemporary Research Approaches

Angeliki Tsakiraki?, Vasileios Giannakopoulos?, Nikolaos Koutsoupias®
1 Jénképing University

2University of West Attica

3 University of Macedonia

Abstract

Mental health constitutes an important area of intervention for Occupational Therapy, as maintaining
functionality, autonomy, and participation in everyday activities is directly associated with the quality of life
and social inclusion of individuals experiencing mental health problems. The growing body of research in
this field highlights the need for a systematic and comprehensive mapping of the international scientific
literature. The present study aims to conduct a bibliometric investigation of the international literature on
Occupational Therapy in Mental Health, with the objective of documenting the longitudinal development
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of scientific output, the structure of knowledge, and the main research thematic areas. For this purpose,
bibliographic data were retrieved from the international PUBMED database using a specialized search
string. The analysis was conducted in the R programming environment using the specialized bibliometrix
package. To investigate the conceptual structure of the field, Multiple Correspondence Analysis (MCA) was
applied to authors’ keywords, in combination with Hierarchical Cluster Analysis, in order to identify the
main thematic clusters. The findings illustrate the evolution of research activity over time, as well as the
principal thematic cores of the field, which are related to functional rehabilitation and participation in
Activities of Daily Living (ADLs), the implementation of recovery-oriented approaches, the management of
anxiety and other mental health conditions, community care, social participation, and reintegration. In
conclusion, bibliometric analysis can provide an objective and quantitative representation of the evolution
of the field, highlighting the gradual transition from traditional and predominantly biomedical approaches
towards holistic, person-centred, recovery- oriented, and community-based interventions. At the same
time, it can contribute to the identification of future research directions concerning the role of Occupational
Therapy in promoting mental health, functionality, and quality of life.

Keywords: Therapy, Mental Health, Bibliometrics, Multiple Correspondence Analysis, Hierarchical Cluster
Analysis
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MeBodoAoyikeg Mpoaocyyioeig kat EpappoyEg
Methodological Approaches and Applications
YaBBato 17 OktwPplou 2026 - 16:00-17:50 - AiBouca A - Mpoedpeio: I'. Meveeg

Ano ta 6edopéva otn yvwon: H cUuUMANpWHATIKOTNTA ITATLOTLKAG, AvAAuong
Aedopévwv, Mnxavikng Madnong kot Texvntig Nonpooivng

I. Meve€ég, E. Mpatolvakng

AptatotéAeio Maveniotnuio OsooaAovikng

NepiAnyn

H paydaia avamtuén tng Mnxavikng Mabnong (Machine Learning, ML) kat tng Texvntig Nonuoouvng
(Artificial Intelligence, Al) £xeL cuxva SNULOUPYNOEL TNV EVTUTIWGN ULAG YPOLLKNG EEEALENG, KATA TNV oMol
n Itatotiky kat n Avaluon Asdopévwv aviikabiotavtol otadlokd omd VeOTEPEG Kal LOXUPOTEPES
UTIOAOYLOTIKEG Ttpooeyyioels. H mapoloa epyacia umootnpilel OtL pLa tétola Bewpnon eivat EMOTNUOVIKA
TIEPLOPLOTLKN KoL TIPOTELVEL, avTiBeTa, €va gviaio Kol CUUMANPWHATIKO MAAiolo cUVEECNC TNG ZTOTLOTLKAG
Kal tng AvaAuong Asdopévwy, Tng Mnxavikng Madnong kat tng Texvntrg Nonpoouvng. Kevtpikog afovag
¢ mopoucioong sivatl n petaPfaon and ta Data (Asdopéva) otnv Information (MAnpodopla) kot TeAka
otnv Knowledge (fTvwon). Ta 6edopéva Sev PHETATPEMOVTAL QUTOUATWE OE YVWON' OMALTOUV KATAAANAO
€PELVNTIKO oxeblaopo, pebodoloyia, poviehomoinon, EMKUPWON, EMOTNUOVIKO MAQLCLO Kal avBpwrivn
kpion. H Ztatiotikr mapéxel to BepeAlwdeg mAaiolo yla Tov oxeSLaopd HEAETWY, TNV TIOCOTIKOTOINGN TNG
oBefaldtnTag, Tn cuunepacpatoloyia kat tnv afLoAdynon TNG EYKUPOTNTAC KOL TNG YEVIKEUGLUOTNTOC TWV
cupnepacpatwy. H Mnxavikn MaBnon Steupulvel Tig Suvatotnteg mpoBAsng katl avayvwplong ocuvOeTwy,
UN YPOUULKWY TPOTUNWY og peyaAa, uPnAng Siaotoatkotntag  un dopnuéva dedopéva. H Texvnti
NonuooUvn EVOWUOTWVEL QUTEC TIG SUVATOTNTEG O €UPUTEPA cuoThata avtiAndng, cuAloylopou,
oAAnAenibpaong, APng anoddocswv kat Spacng. Toviletal OtL n aglomiotia evog cUYXPOVOU CUGCTHHUATOG
avaAuong dedopévwy Sev pmopel va KplBel amokAeloTika amd tnv TPoPAETTIKY Tou akpifela. Amaltel
TOUTOXPOVA OTATLOTIKN EYKUPOTNTA, TIPOPAETITIKY) EYKUPOTNTA KAl AELTOUPYLKN EYKUPOTNTA. ZUVEMWG, N
aflomotn yvwon amnotelel mpoldv tng ouvepyaoiag dedopévwy, nebodou, mAalciou, emkUpwaong Kot
avBpwrivng kplong, Ke TN ZTatiotikn, Tn Mnxavikp Madnon kat tnv Al va eniteAoUv Stadopetikolg aAAd
oAANAoCUUMANPOUEVOUG POAOUG.

NE€erg-kAeldLa: tatiotikr), Avaluon AsSopévwy, Mnxavikn MaBnaon, Texvnty Nonpoouvn, Napaywyn MNvwong,
EykupotnTta AVOAUTIKWY MOVTEAWVY

From Data to Knowledge: The Complementarity of Statistics, Data Analysis,
Machine Learning, and Artificial Intelligence

G. Menexes, E. Pratsinakis

Aristotle University of Thessaloniki

Abstract

The rapid development of Machine Learning (ML) and Artificial Intelligence (Al) has often encouraged a
linear view according to which Statistics and Data Analysis are progressively replaced by newer and more
powerful computational approaches. This presentation argues that such a perspective is scientifically
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restrictive and proposes instead an integrated framework emphasizing the complementary roles of
Statistics and Data Analysis, Machine Learning, and Artificial Intelligence. The central theme is the
transformation from Data to Information and ultimately to Knowledge. Data do not automatically become
knowledge; this transformation requires appropriate study design, methodology, modelling, validation,
contextual understanding, and human judgment. Statistics provides the fundamental framework for study
design, quantification of uncertainty, inference, generalization, and assessment of validity the conclusions.
Machine Learning extends our ability to identify complex and nonlinear patterns and to generate accurate
predictions from large, high-dimensional, or unstructured datasets.Artificial Intelligence incorporates these
capabilities into broader systems that may perceive reason, interact, make decisions, generate content, and
act within real-world environments. Particular emphasis is placed on the fact that the reliability of modern
data-driven systems cannot be assessed solely through predictive accuracy. Reliable applications require
the simultaneous consideration of statistical validity, predictive validity, and operational validity, including
representativeness, uncertainty, calibration, robustness, safety, accountability, and the consequences of
erroneous decisions. The presentation therefore views Statistics, Machine Learning, and Artificial
Intelligence not as competing or successive disciplines, but as interconnected components of a common
scientific ecosystem. Statistics supports evidence and uncertainty assessment, ML provides powerful
learning and prediction mechanisms, and Al integrates these capabilities into systems of decision and
action. Ultimately, trustworthy knowledge emerges from the combination of data, methodology, context,
validation, and human judgment.

Keywords: Statistics, Data Analysis, Machine Learning, Artificial Intelligence, Knowledge Generation, Model
Validity
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BEATLOTOG OXESLAOUOG HEAETWY IapATPNONG LEYAANG KALLOKOG

Xpotiva MapriovAal, Anurtpuocg E. Tipoc?
I Mavtetov Mavemntotruto Kowvwvikdyv kat MoAttikwv Emotnuwy

2 paris Lodron University of Salzburg and Salzburg University of Applied Sciences

NepiAnyn

Evw oL Baoctkég apxEG Kal n Sour ulog HeAEtng mapatipnong kabopilovtal amd tov oXedlacouo TG
KaBeauto, 0 omoiog mepAapBavel T SLATUMWON EMOTNUOVIKWY EPWTNUATWY, TOV KaBopLopo Ttou
TAQLGLOU TNG MEAETNG KL TOV MPOCSLOPLOUO TwV SE60UEVWYV TIOU TIPETEL VO GUAAEXBOUY, TwV INYWV oo
TG omoieg Ba avtAnBouv kot twv peBOSdwvV cUAAOYNAG TOuG, O PBEATIOTOC OXESLAOUOG TWV HUEAETWV
napatnpnong anoteAel oe peydho PBabud éva umoAoylotiko mPOPAnUa, To omoio mepllapPBavel tov
T(POCSLOPIOUO TOU KOTOAANAGTEPOU UTMOCUVOAOU Twv OSlabéouwy dedopévwy yla TNV emiteuén
CUYKEKPLUEVWV AVOAUTIKWY OTOXWV. QOTO00, 0t TEPIMAOKEG KAl LEYAANG KALMOKAG LEAETEG TapATHPNONG,
0 eVTOTULOMOG BEATIOTWY 1 OoXeSOV BEATIOTWY OXESLACUWY UIMOPEL va elval UTTOAOYLOTLKA AVEDLKTOG, AOYwW
Tou ouvbuaotikol peyEBoug tou xwpou AUcswv. OL yeveTikol aAyoplOpol mapéxouv €va eVOAAOKTLKO
TAQLOLO YLO TNV QVTIUETWITILON TETOLWV TIPOBANUATWY, XApn otnv gueAlfio TOUG, TNV UTIOAOYLOTIKI TOUG
armoSoTIKOTNTA KAL TNV LKAVOTNTA TOUG Vo SLEPEUVOUV €vav UEYAAO XWwpPo mBavwv AUoswv. Katd cuvemela,
T0 TPOPBANUa Tou PéATiotou oxedlacpol UEASTWV TOpPOTAPNONG Wmopsl va  StoatumwBel  wg
npoBAnuaBeitiotonoinong, He otOXO TOV TPOCSLOPLOMO TNG TAEOV QTMOTEAECUOTIKNAG AUong umo
TipoKaOopLOUEVOUG TEPLOPLOUOUC. EmumAéov, n xprion MG KAAONG KAQOUOTIKWY TOPOYOVILKWY
OXESLAOUWY WG EVOWMOTWHUEVOU €PYOAEIOU KPnoapilopatog, n Omoio omavidtol Katd Koavova o€
TEPALATIKA TTAQLOLA, EMLTPEMEL TNV TAUTOXPOVN 0fLOAOYNon MOAAWY avedpTnTwy UETABANTWY KOl TOV
EVIOTILOWO EKELVWV TTOU QLOKOUV TN HEYAAUTEPN eMidpacn og pLo e€aptnuévn HetaBAnTH, mou amoteAouy
QVTLOTOLXO KOWVO XOPOKTNPLOTLKO KoL OTOXEUON TWV UEAETWV Tapatnenong. Ma tov mpoodloplopud Tou
KATAAANAou aplBpol Twv Hovadwy mopaTiPnong XPNOLLOTIOLOUVTOL CUYKEKPLUEVO KPLTNPLA, LE OTOXO TNV
oVayvwpLon EVOC HKPOU GUVOAOU KuplopXwv mapayoviwv Kai, mapdAAnAa, tnv glaylotonoinon tou
KOOTOUG. MEOW ULOG TIPAYUOTIKAG LEAETNG MEPIMTTWONG, KATASEIKVUOUUE TIWE UITOPOUV VAl EVTOTILGTOUV Ol
TIAEOV TIANPOGDOPLOKEG HETAPANTEG XPNOLLOTIOLWVTOG UOVO £VOV TIEPLOPLOUEVO OPLOUO TapATNPOEWV.
JUMMEPACUOTIKA, TO TIPOTELVOUEVO TIAALOLO TIAPEXEL LA EUEALKTN KOl OLKOVOULKA OItoSOTIKN TIPOCEYYLoN
yla tov oxedlaouo TAnpodoplokwy UEAETWY TOpATAPNONG HUE edappoyéG oe €va eupl daoua
ETUOTNUOVIKWY TESIWY, OMWEG N UYELQ, N VEUPOETILOTHLN, OL KOWVWVIKEG ETILOTAMEG KAL N OLKOVOUETPLa,
MEeTafL aAWV.

Né€erg-kKAeldLa:  BéAtiotog oxeSlaopog, Meléteg mapatnpnong, levetikol oAyoplBuol,  IuvduaoTtikn
BeAtiotonoinon, Khaopatikol mapayoviikol oxedlaopol, Emhoyn petafintwv

Optimal planning of large-scale observational studies

Christina Parpoula?, Dimitrios E. Simos?

I Panteion University of Social and Political Sciences

2 paris Lodron University of Salzburg and Salzburg University of Applied Sciences

Abstract

While the principles and structure of an observational study are determined by its design, which involves
framing scientific questions, defining the study context, and determining what data should be collected,
from which sources, and through which methods, the optimal planning of observational studies is largely
an operational problem. It involves identifying the most suitable subset of available data to achieve specific
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analytical objectives. In complex and large-scale observational settings, however, identifying optimal or
near-optimal designs can be computationally infeasible because of the combinatorial size of the potential
solution space. Genetic algorithms therefore provide an alternative framework for addressing such
problems, owing to their flexibility, computational efficiency, and ability to explore large solution spaces.
The problem of optimally planning observational studies can consequently be formulated as an
optimization task in which the objective is to identify the most effective solution subject to predefined
constraints. Furthermore, the use of a class of fractional factorial designs as an embedded screening tool,
typically encountered in experimental settings, enables the simultaneous evaluation of numerous
independent variables and the identification of those with the greatest impact on a dependent variable,
objectives that are respectively common features and goals of observational studies. Specific criteria are
employed to determine the appropriate number of observational units, with the aim of identifying a small
set of dominant factors while minimizing cost. Through a real-world case study, we demonstrate how
informative variables can be identified using only a limited number of observational units. Conclusively, this
framework provides a flexible and cost-effective approach to designing informative observational studies,
with applications across diverse scientific disciplines, including healthcare, neuroscience, social sciences,
and econometrics, among others.

Keywords: Optimal Design, Observational Studies, Genetic Algorithms, Combinatorial Optimization, Fractional
Factorial Designs, Variable Selection
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H mpoyvwotiky afia tng suBpavototntag oe acBevei¢ uPnlol ailpoppaytkov
KwwéUvou pe oV otedpaviaio clvépopo nou unofaAAovtal 0€ AYYELOMAQCTLKY TWV
otepaviaiwv ayyeiwv: avalvon dedopévwy anod to CAT-HBR Registry

NikoAao¢ MixanAidng?, ABavdologc Mntdkoc?, Tewpylo¢ Mmopunodtng, Mewpyia Paywa?, Tewpylog
Kaotpng!, rewpyloc Mevegéc?

1B’ NMavemotnuiaxr KapdioAoyikr KAwikr ArO, eviké Noookopugio Osooalovikne «ImmokpaTeLo»

2 Mavemotiuto Autikic MakeSoviag

3 revik6 Noookopueio Osooadovikng «Aytoc MavAoc»
4 AplototéAeto Mavemiotriuio Osooalovikne

NepiAnyn

H euBpavototnta anoteAel moALSLACTATN KATAOTAGCH UELWHUEVWY BLOAOYIKWY AmOBE UATWY KAl AUENUEVNC
€UOAWTOTNTAG Ot OSuopevelc KAWIKEG ekPaoels. e aoBevel¢ pe of0 otedaviaio ocuvSpopo mou
unoBaMovtat oe Sladepuikr) otedaviaio mapEuPaocn, n euBpavototnTa evOEXETOL Vo TIPOOhEPEL
TPOCOETN MPOYVWOTIKA MANpodopia TEPAV TWV KABLEPWHEVWY SEIKTWV OLUOPPAYLKOU KLv&UVOU. H LeEAETN
Slepeuva tnv mpoyvwotikn aflo deiktn eguBpavototntag tumou Rockwood oe aoBeveic uyPniov
OLUOPPAYLKOU KLWWOUVOU HETA amo ayyelomAaotikn ya OU Itedaviaio IUvOpouo Kal Cuykpivel Tnv
anddoor tou e toug deikteg ARC-HBR, PRECISE- DAPT kat PRECISE-HBR. AvaAuovtal dsdopéva amnod to
nipoortikd CAT-HBR Registry, to omolo nepthapPavel 124 aobeveig pue ACS (0€U otedaviaio cuvdpopo) mou
urnoBAnBnkav oe PCl (ayyelomAaotikn) Kat mAnpoloayv TouAdxLoToV €va KpLtiplo uPnAol alpoppayLlkou
KwwoUvou. Méow tng CatPCA kal tng AFC Kataokeudotnke mpwtotumnog Seiktng euBpavcototntag (frailty
index) aflomolwvtag npoerAeypéva KAWVIKA EAAEIPUUATO [UE TIEPLOPLOUO UETABANTWY TIOU ETUKAAUTITOVTAL
ouoLWdWC Ue Ta kpttnpla ARC-HBR. H mpooBnkn tng eubpauototntag BEATIWVEL TNV EKTLUNGCN TOU KaBapou
KAWLKOU KwvéUvou kal avadelkviel acBeveic¢ pe Suopev mpoyvwon. Ta gupiuata unootnpilouvv tnv
EVOWUATWON TNG guBpavotdtntog otnv e€ATOULKEUUEVN SlaoTpwpdtwon Kwdlvou kat otn Andn
anodpacswv yla avtiBpopfwtikr Oepamneia petd and PCI.

Né€erg-kAelda: EuBpavototnta, 0L Itedaviaio IUvSpopo, Awadepuikn Itedaviaia NapguBacn, YPnAdg
Awoppaytkog Kivduvog, Katnyoptkr AvaAucn Kuplwv Zuviotwowy, Mpoyvwotikh Alaotpwpdtwaon Kwvduvou

The Prognostic Value of Frailty in High Bleeding Risk Patients with Acute Coronary
Syndrome Undergoing Percutaneous Coronary Intervention: Data Analysis from the
CAT-HBR Registry

Nikolaos Michailidis, Athanasios Mitakos?, Georgios Bompotis®, Georgia Ragia®, Georgios Kasimis?,
Georgios Menexes*

1Second University Department of Cardiology AUTH, Hippokration General Hospital of Thessaloniki
2University of Western Macedonia

3 Agios Pavlos General Hospital of Thessaloniki
4 Aristotle University of Thessaloniki
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Abstract

Frailty is a multidimensional condition characterized by reduced physiological reserves and increased
vulnerability to adverse clinical outcomes. In patients with acute coronary syndrome undergoing
percutaneous coronary intervention, frailty may provide incremental prognostic information beyond
established bleeding-risk indicators. This study investigates the prognostic value of a Rockwood-type frailty
index in patients at high bleeding risk after angioplasty for acute coronary syndrome and compares its
performance with that of the ARC-HBR, PRECISE-DAPT, and PRECISE-HBR scores. Data from the prospective
CAT-HBR Registry are analyzed, including 124 patients with ACS (acute coronary syndrome) who underwent
PCl (percutaneous coronary intervention) and met at least one high-bleeding-risk criterion. A novel frailty
index was constructed using CatPCA and AFC incorporating preselected clinical deficits while limiting
variables that substantially overlap with ARC-HBR criteria. Adding frailty improves the assessment of net
clinical risk and identifies patients with an unfavorable prognosis. These findings support the incorporation
of frailty into individualized risk stratification and decision-making regarding antithrombotic therapy after
PCl.

Keywords: Frailty, Acute Coronary Syndrome, Percutaneous Coronary Intervention, High Bleeding Risk,
Categorical Principal Component Analysis, Prognostic Risk Stratification
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ITPATNYIKEG MELWONG SLAOTACEWV Kal Ta§lvOpunong o€ tetpadidotatoug KUBoug
Sedopévwy pe avefaptnteg pETeC Ka UNEP-PETEC

Z. Kupavd?, E. Npatowdkngt, N. Maradhinmou?, X. Adpdact, A. Mdpkoc?, . Meveéc!

1 Aptototédeto Maverniotiuio OsooaAovikne
2 Anuokpiteto Mavemniotruto Opdknc

NepiAnyn

Ou kUPBoL Sebopévwv amotedolv p-Olaotateg douég Sedopévwy, omou p = 3. Otav oL kUPoL eival
tetpadlaotarol, Tote p = 4. H pelétn eotidlel o TeTpadlaoTatouc KUBoug Le aveEaptnteg GETEG KL UTTEP-
dE€TEG. BaOIKOG 0TOXOG £lval N MPOTACNVEWY OTPATNYLKWY PEIWONG TwV SLOCTACEWYV Kal TafLVOUNong Twyv
KUBwV, oL omolec amoteAolV evOAAQKTIKA gpyaleio avaluong Twv Sedopévwy. ApXIKA TPOTELVETAL UL
€VOAANQKTIKN OTPATNYIKA HElwoNg Twv Slaotdcswv mou Baciletal otnv Avaluon oe KUpPLEG ZUVIOTWOEG
(Principal Components Analysis — PCA) kat otn Slapéplon TnG cUVOALKNG HeTaBAnTOTNTOC TOU KUPBOU OE
HETOBANTOTNTA HETAEY KOl EVTIOC TWV GETWV/UTEP-DETWV. SUUMANPWHATIKE, TIPOTEIVOVTAL OTPATNYLIKEG
talvounong mou moilkilouv wg pog t PEB0SOo cuvévwang Kal TNV €MAOYH TOU TvaKA Amootacswy. Ma
TIG AVAAUOELG XPNOLUOTIOLONKAV TTPAYHATIKA KOL TIPOCOUOLWUEVA CUVOAQ SESOUEVWY. UUMEPACUOTIKA,
avadelkvUETAL N AVAYKN OALOTIKAG POCEYYLONG Kal MEAETNG TwV KUBwWV, UTIO SladopLkr) OTTLKN ywvia, Kot
N ONUAVTLKOTNTA £dapuoyns SLadOPETIKWY OTPATNYIKWY aAVAAUONG, €TOL WOTE va €EAYETAL XPNOLUN
mAnpodopla KoL MEPLOCOTEPO AELOTIOLOLUO ATTOTEAECUOTAL.

Né€erg-kAeldra: Tetpadidotatol KUPou Aedopévwv, Melwon Alwactdoswv, Avaluon Kiplwv Zuvictwowy,
Alapéplon MetapAntétntag, AvaAuon o Zuotadeg, NoAudidotatn Avaluon AsSopévwy

Dimensionality reduction and clustering strategies on four-dimensional data cubes
with independent slices and hyper-slices

Z. Kyrana?, E. Pratsinakis?, N. Papafilippou?, C. Dordas?, A. Markos?, G. Menexes®

1 Aristotle University of Thessaloniki
2Democritus University of Thrace

Abstract

Data cubes are p-dimensional data structures, where p 2 3. When the data cubes are four-dimensional,
then p = 4. This study focuses on four-dimensional data cubes with independent slices and hyper-slices. The
main objective of this study is to propose new strategies for dimensionality reduction and clustering of data
cubes, which serve as alternative data analysis tools. First, an alternative dimensionality reduction strategy
is proposed based on Principal Components Analysis (PCA) and the data cubes’ total variability
decomposition into between and within slices/hyper-slices variability. Additionally, clustering strategies are
proposed that vary in terms of the linkage method and distances. Both real and simulated datasets are
used. In conclusion, the need for a holistic approach and study of data cubes from a differential perspective
is highlighted, as well as the importance of applying different analysis strategies to extract interesting
information and more exploitable results.

Keywords: Four-Dimensional Data Cubes, Dimensionality Reduction, Principal Component Analysis, Variance
Decomposition, Cluster Analysis, Multidimensional Data Analysis
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Népa anod tnv avantuén tuntoAoywwv: EpEUVNTIKA EPWTAMOTA KOl CTPOATNYLKEG
avaAuong MoOAUTOMEAKWY aKOAOUBLWY

Ayyehoc Mapkog, Kwvotavtivog Namayswpyiou

Anuokpiteto Mavemniotnuio Opaknc

NepiAnyn

H moAutopeakn avaluon akolouBuwv (Multichannel Sequence Analysis, MCSA) xpnotuomnoleital ohogva
KOl TIEPLOCOTEPO OTIC KOWWVLKEG ETLOTAUEG YLOL TN UEAETN MOAMAMAWY SLAXPOVIKWV SLASLKOCLWY TIOU
e€ehiooovtal mapAdAAnAa, OMWC OL EKMALOEUTIKEG, EMAYYEAUATIKEG KOL OLKOYEVELAKEG SLadpoués. H
ouvnBEotepn otpatnykr) Baoiletal otov UIOAOYLIOUO AMOCTACEWY UETOEY TTOAUTOUEAKWY AKOAOUBLWYV Kol
OTNV KOTAOKEUT TUTIOAOYLWV HEow PeBOSwV avaAluong oe cuotddes. QoTOCO, N KATAOKEUT TUTTOAOYLWY
Sev amotelel mavtote TNV KATAAANAGTEPN TTPOCEYYLON, LOLALTEPA OTOV TO EPEUVNTLKO eviLadEPOV E0TLALEL
OTLC OXEOELG METAED TWV EMUEPOUC TOUEWY, OTN XPOVLKN Toug aAAnAefaptnon r otn ocUvOeoH TOuG UE
peTayevéotepa amoteAéopata. H mapoloa epyacio emiXelpel Lol KPLTIK oUvBeon twv Boolkwy
OTPOTNYLKWY AVAAUGNG TTOAUTOUEQKWY aAKOAOUBLWY, OpyavVWUEVN LE BACN TA EPEUVNTIKA EPWTNLOTA KOL
OXLTLG ETILUEPOUG OLKOYEVELEG aAyopiBuwv. E€eTalovTal mpooeyyloelg BACLOUEVES OE ATTOCTACELG KOL KOLVEG
1 XWPLOTEG TumoAoyieg, HuéBobol ocuoxétiong kot kateuBuvtnplag mpofAsPLuotnTag petall TOHEwWV,
nipooeyyloelg dnulovpyiag cuvBetwv petaBAntwy (feature-based), KaBWG KAl OTOXOOTIKA LOVTEAQ, OTIWG
Ta MoAUTOMEQKA Kpudpa MapkoBLavd HoviéAa Kat Ta LovtéAa moAamAwy Stadikaoilwy. |Slaitepn éudaon
Slvetal otn SLAKPLON KETALY TWV OTATIOTIKWY HEYEBWVY TTOU EKTLUA KABE oTpatnyLkn, Twv (rpo)unobéceswv
OTIC omoieg Baolletal KAl TWV CUUMEPACUATWY TIOU €TUTpEnel. H oulitnon mAalolwvetal and dvo
eumelplka mopadeiyparta. To mpwto, Pe O£OOUEVO OLKOYEVELAKWY KOL EMAYYEAUATIKWY Sladpouwv,
avadelkvUEL TWE N avaAucon UTIO cuvBnkn MPOPAENTIKWY OXECEWV Uropel va amokaAU el TAnpodopleg
miou &gV MPOKUTTOUV Ao amAoug Seikteg ouoxEtiong. To deltepo, pe ekmatdeutikd dedopéva doltntwv
tou Open University, delxvel OTL amAd XapaKkTNPLOTIKA TWV akoAouBLWY, OMwCE N TEALKN KATAOTAGCN KL N
SLapKELD TAPAPOVIG O KABE KATAOTOON, UIMOPOUV VO €X0UV OVTIOTOLXN TIPOPAETTIKN LKAVOTNTA HUE TIG
TIANPELG AVATIOPAOTACELG TWV akoAouBuwy. TéEAog, avadelkviovTal avolktd pebodoloyikd InTripata mou
adopouv TN ouykpLoWOTNTA TNG aAANAeEdpTNOoNG LeTafl MANBUOUWY, TNV a€LOAOYNON TNG TIOAUTOUEQKNG
XPOVLKNG SOUNG Kal TNV emiloyr KAtaAANANG avomapaotaong Twv akoAouBlwv. Kevtplkd cuumépoopa
elval OTL N AMOTEAECUOTIKY] OVAAUGCT TIOAUTOMEOKWY akoAouBLwv mpolmoBbétel tn cadr Statumwon Tou
EPEVVNTIKOU EPWTHMOTOC KAL TNV AVTLOTOIXLON TOU UE TNV KATAAANAN QVAAUTIKH OTPOTNYLKD).

NE€eg-kAELSLA: TOAUTOpEOKT avaAuon akoAouBLwv, kateuBuvtrpLa cucxEtion, peBodoloyikn MLOKOTNGN

Beyond Typologies: Research Questions and Analytical Strategies for Multichannel
Sequence Data

Angelos Markos, Konstantinos Papageorgiou

Democritus University of Thrace

Abstract

Multichannel Sequence Analysis (MCSA) is increasingly used in the social and educational sciences to
investigate multiple longitudinal processes that unfold in parallel, such as educational, occupational, and
family trajectories. The conventional analytical workflow typically involves calculating dissimilarities
between multidomain sequences and constructing joint typologies through clustering methods. However,
typology construction is not always the most appropriate analytical strategy, particularly when the research
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interest concerns relationships between domains, their temporal interdependence, or their associations
with subsequent outcomes. This paper provides a critical synthesis of the main strategies for analysing
multichannel sequences, organized around substantive research questions rather than methodological
families. We consider distance-based approaches and joint or domain-specific typologies, measures of
association and directional predictability between domains, feature-based representations, and stochastic
process models, including multichannel hidden Markov models and multiprocess event-history models.
Particular attention is given to distinguishing the statistical quantities targeted by each strategy, their
underlying assumptions, and the conclusions that can legitimately be drawn from their results. The
discussion is supported by two empirical illustrations. The first, using family and occupational life-course
data, demonstrates how conditional predictive relationships can reveal information about interdomain
associations that is not captured by conventional pairwise measures. The second, using student activity
data from the Open University, illustrates that relatively simple sequence characteristics, such as final states
and time spent in each state, can achieve predictive performance comparable to more elaborate
representations of complete trajectories. Finally, we identify methodological challenges concerning the
comparability of interdomain dependence across populations, the evaluation of cross-domain temporal
structure, and the selection of appropriate sequence representations. The central argument is that effective
multichannel sequence analysis requires a clear correspondence between the substantive research
question and the chosen analytical strategy. Joint typologies remain valuable for describing multidomain
patterns, but they should be regarded as one analytical option rather than the necessary endpoint of
multichannel sequence analysis.

Keywords: multichannel sequence analysis, longitudinal data, directional association, methodological review
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BiBAlopetpikeg AvadUoelg: Texvnt) Nonpoouvn, Wndakag
Metaoxnpatiopog kot Emyeipnpatikotnta

Bibliometric Analyses: Artificial Intelligence, Digital Transformation and Entrepreneurship
YaBBato 17 OktwPpiou 2026 - 16:00-17:50 - AiBouca B - Mpoedpeio: N. Koutooumidg

O PoAog tng Texvntig¢ Nonpoouvng otn AfPn Anodpdacewv otov Tpanelitkdo KAado
Kol 0ToV XpNHATOOLKOVORLKO Topéa: Mia BiBAtopetpiki AvaAuon

Anootoloc Katoapog, NikoAdaog KoutoouTiag, Maplog Noaolog

Mavenotnuio Makedoviag

NepiAnyn

H mapoloa peAETn emIXelpel L CUCTNUATIKA Xaptoypadnon tng Slaotaupwong HETaED TNG TEXVNTAG
vonuoouvng Kat tng ANPng amoddcswyv otov TPATMEIKO KAASO KoL OTOV XPNUOTOOLKOVOMLKO TOHEQ,
e€etalovtag ToV OTPATNYKO TG poAo otn Stopdpdwon tng Sloiknong Kol NG oMOTEAECUATIKOTNTAG.
AkoAouBwvtag PBLBAlopetpikr) pebodoloyia, avaAlovtal EMIOTNUOVIKEG SNUOCLEVOEL amo TG Slebveig
Baoelg dedopévwy Scopus kat Web of Science yia tnv nepiodo 2020-2025, pe T XpHON TWV UTIOAOYLOTIKWY
epyaleiwv RStudio katto e€elbikeupévo makéto Bibliometrix. To avapevoueva EUPUATO CTOXEUOUV VOl
arnokaAUPouv TNV €KOETIKN TIOPELD TNG EPEUVNTIKAG TAPAYWYNG, KoTaypddoviag tn UETATOMNLON Tou
oKadnuaAikou evilapEPOVToG amod Tov MopadooLaKO AUTOUATIOUO TIPOG TIPONYUEVA HOVTEAQ UNXOVLKNAG
pHAabnong, TNV MPOYVWOTIKA OVAAUGCN KOl TOV OTPATNYIKO oxedSloopd Baocel Sedopévwv. H avdaluon
TIPOKELTAL VA XOPTOYPAPHOEL TA MAYKOOULX CUUMAEYHATA cuvepyaaoiag, avadelkviovtag Toug Bactkoug
BeouLkoUg TapAyovteg Kat ta Slebvry KEvtpa ToOu nyouvTtal TG XPNUOTOOLKOVOLKNG Kalvotopiag. H
oulNTnon TWV CUUMEPACUATWY Oa €0TIAOEL OTO NMWG N evowpdtwon tng Texvntig Nonuoolvng
enavanpoodlopilel v aflohdynon MoTWTIKOU KvdUvou, TNV avixveuon amatng Kot Ti¢ StadlKaoieg
ekTeAeOTIKAC ANYPNG anodAcewy.

Né€erg-kAeldra: Texvntr) Nonuoouvn, Afdin Anodacewv, Tpamelikog KAadog, Xpnpatoolkovoulkdg Topéag,
Mnxaviky Maénon, BiBAlopetpiky Avaluon

The Role of Artificial Intelligence in Decision-Making in the Banking and Financial
Sector: A Bibliometric Analysis

Apostolos Katsaros, Nikolaos Koutsoupias, Marios Nosios

University of Macedonia

Abstract

This study systematically maps the intersection between artificial intelligence and decision-making in the
banking and financial sectors, examining its strategic role in shaping management and effectiveness. Using
a bibliometric methodology, this study analyzes scientific publications from the international databases
Scopus and Web of Science for the period 2020-2025, employing the computational tools RStudio and the
specialized Bibliometrix package. The expected findings aim to reveal the exponential growth of research
output, documenting the shift in academic interest from traditional automation toward advanced machine
learning models, predictive analytics, and data-driven strategic planning. The analysis will map global
collaboration networks, highlighting the key institutional actors and international hubs driving financial
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innovation. The discussion of the findings will focus on how the integration of artificial intelligence is
redefining credit risk assessment, fraud detection, and executive decision-making processes.

Keywords: Artificial Intelligence, Decision-Making, Banking Sector, Financial Sector, Machine Learning,
Bibliometric Analysis
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Texvnti Nonpoouvn kat AvaAvutiki AvBpwniivwv Mopwv otnv Wndrakn Atoiknon
AvBpwrnivou Auvapikov: Mwa BipAtopetpiki AvaAuon

Avaotaoia ZaBBidou, Nikohaog Koutooumidg, Maplog NooLog

Mavenotnuio Makedoviag

NepiAnyn

H toxeia evowpdtwon twv Pndlakwv Texvoloylwv €xel petaoxnuatiosl tn Awoiknon AvBpwrmivou
Avvapikou (AAA), pe tnv Texvnt Nonuoouvn (TN) kat tnv AvaAutik AvBpwriivou Auvapikol (People
Analytics) va avadelkvuovtal og Backolg mapdyovteg Slapopdwon Twv PndLakwy mPakTkwy Tng AAA.
KaBwc ol texvoloyieg autég avadlapopdpwvouv TNV IPOoEAKUON Kal ETILAOYH TAAEVTWY, TNV OVATTTUEN TWV
epyalopévwy, tn dlaxeiplon tng anodoong Kat tn otpatnykn ANPn anodpacewv, n OXETIKN EMLOTNUOVIKA
BBAloypadia €xel SteupuvBel onuavtikd. H mapoloa peAétn xaptoypadel kat afloAoyel cUCTNUATIKA TO
€PELVNTIKO Mebdlo otn dactavpwon tg Texvntig Nonuoouvng, Tng AvaAutikng AvBpwrivou Auvapikou
kat tng Wnolakng Atoiknong AvBpwrivou Auvapikou, péow BLBALOUETPIKAG avaAluong SnuocleUoEwY IOV
elval eupetnploopéveg otn Baon dedopévwy Scopus. Me TNV edapuoyn ULOG OAOKANPWLEVNG OTPATNYLKIG
avalATtnonG Kal TEXVIKWY EMLOTNMOVIKNG XapTtoypadnong, e€etalovial oL TAOELS TwV SNUOCLEVCEWY, T
nipotuna avadopwy, oL cuyypadeic pe Tn LeYaAUTEPN EMLPPOT), Ta Kopudala EMLOTNUOVIKA TIEPLOSIKA KoL
Ol ONMUOVTIKOTEPEG XWPEC, KABWG Kol ol BeECULKEG ouVEPYAOIeG Kal Ta Siktua ouv-gudaviong Aéfewv-
KAEWSwWv. EmumAéov, Siepeuvwvtal n Bepatikn €€EALEN Kal n dlavontikn Sour tou mediou, TPOKELUEVOU VOl
T(POGSLOPLOTOUV TA KUPLOPXA EPEVUVNTIKA PEULATO KOL OL AVASUOUEVECG BEATIKEG TIEPLOXEG. Ta EupHATA
TIAPEXOUV UL OAOKANPWHEVN EMLOKOMNGCN TOU CUYXPOVOU EPEUVNTIKOU TOTMiOU, avOSEIKVUOVTAG TIG
ONUOCLEVOELS PE TN HUEYAAUTEPN €mippor], Ta TMPOTUTA CuVeEPyOolag Kal TIC KUPLEG OEUATIKEG TOU
kaBopilouv tnv emotnpovikn e€€AEN tou ediov. Méow Tou mpoadloplopol TNG SlavonTikng Soung Kat
TWV PACIKWY €PELVNTIKWY Kevwv, N MeAETN oupPdaAlel otn BBAloypadia tng Wnouakng Aloiknong
AvBpwrtiivou AuvopLkoU Kot TPOoodEPEL XPHOLLEG YVWOELG O EPEVUVNTEC, ETTAYYEAUOTIEG KAl UTtELBUVOUG
XAPaENG TOALTIKNG TIOU EMLSLWKOUV TNV MEPALTEPW AVATTUEN TNG OTPATNYIKAG EVOWHATWONG TNG TEXVNTAG
Nonpoouvng kat tng AvaAuTikrg AvBpwriivou Auvapikou otn Aloiknon AvBpwrivou Auvautkou.
Né€erg-kAeldra: Texvntry Nonuoouvn, Avolutikrp AvBpwrivou Auvaptkol, Wnoiakn Awoiknon AvBpwrivou
Avvopikol, Avaluon Asbopévwy AvBpwrivou Auvauikol, Wndlakdg Metaoynuatiopnog, BLBALOMETPLKN
AvaAuon.

Artificial Intelligence and People Analytics in Digital Human Resource Management
Research: A Bibliometric Analysis

Anastasia Savvidou, Nikolaos Koutsoupias, Marios Nosios

University of Macedonia

Abstract

The rapid integration of digital technologies has transformed Human Resource Management (HRM), with
Artificial Intelligence (Al) and People Analytics emerging as key drivers of digital HR practices. As these
technologies reshape talent acquisition, employee development, performance management, and strategic
decision-making, the corresponding scientific literature has expanded considerably. This study
systematically maps and evaluates the research landscape at the intersection of Artificial Intelligence,
People Analytics, and Digital Human Resource Management through a bibliometric analysis of publications
indexed in the Scopus database. Using a comprehensive search strategy and science mapping techniques,
the study examines publication trends, citation patterns, influential authors, leading journals, countries,
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institutional collaborations, and keyword co-occurrence networks. Furthermore, thematic evolution and
the intellectual structure of the field are explored to identify dominant research streams and emerging
areas of interest. The findings provide a comprehensive overview of the current research landscape,
highlighting influential publications, collaboration patterns, and the major themes driving scholarly
development. By identifying the intellectual structure and key knowledge gaps, the study contributes to the
digital HRM literature and offers valuable insights for researchers, practitioners, and policymakers seeking
to advance the strategic integration of Artificial Intelligence and People Analytics in Human Resource
Management.

Keywords: Artificial Intelligence, People Analytics, Digital Human Resource Management, Human Resource
Analytics, Digital Transformation; Bibliometric Analysis
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Mopdég Wnorakig Avapaduiong As§lotitwy (Digital Upskilling) kaw Amédoon twv
Epyalopévwv: Mua BiBAtopetpikr) Avaiuon

NikoAéta IBavidou, Maplog MapaAng, NikoAaog KoutoouTtiag

Mavenotnuio Makedoviag

NepiAnyn

O YnPLaKOg UETAOXNHUATIONOC KL N CUVEXNG EVOWHATWON TwWV VEWV TEXVOAOYLWV OTO EPYOOLAKO
niepBaAAov SnuLoupyolV aUEAVOUEVEG QTTOLTIOELS YL TNV avArTtuén kot tnv avaBaduion twv Yndlakwv
Setlotntwy twv epyalopévwy. e auto To mAaioto to digital upskilling amokta (Staitepn onuoocia, kabwg
OUVOEETAL E TNV CUVEXN MAONON, TNV EMAYYEALOTIKY) QVATTTUEN KoL TNV IPOCAPUOYN Tou avBpwrivou
SuvautkoU otig petaBallopeveg anattoslg tng Yndlakng emoxng. ITdoxog tng mopovoog Epeuvag eivat n
BBAlopeTpikn Siepelivnon tng SteBvolg emotnuovikng BLBAloypadiag oxetika pe to digital upskilling, Tnv
avantuén Se€lotnTwy Kal tn oX£on Toug UE TNV anodoon twv epyalopévwy. MNa tnv culhoyn dedouévwy
xpnotlgoroOnke n Baon Scopus Kat epapuootnke KAtdAAnAa Stapopdwuévo epwtnua avaltnong, To
omoio mep\apPave GpouCg OXETIKA HE TN ocuvexnuadnon, tig Yndlakég §e€LOTNTEG, TNV EMAYYEAUATIKA
avamtuén, TtV Katdaption kot tnv amodoon twv epyolopévwy. To TteAko PBiBAloypadikd Selyua
niephappavel 1.281 SnUocleVoELG amo 984 EMLOTNOVIKEG TINYEG Kal KAAUTITEL TNV tepiodo 1992-2026. Ta
QMOTEAECHATA KATASELKVUOUV CNUAVTLIKA aU€NoN TNG EMLOTNUOVIKNG Opaywyng, Wolaitepa petd to 2018,
ovadelKvVUOVTOG TO OQUEAVOUEVO EPEUVNTIKO eVOLOPEPOV Yyl TO OUYKEKPLUEVO Tedio. Ot Hvwpéveg
MoAtteieg mapouoialouv TN PeyoAUTEPN EMLOTNUOVIKA TTApaywyr], Evw akoAouBouv n Ivdia kat n Kiva. H
OVAAUON TWV CUXVOTEPWVY OpwV Kot Tou SIKTUoU cuvuTIapEnG Aé€ewv-kKAeldlwv aveédelEe we Kuplapxeg
BeUATIKEG TN ouveX MABNnon, TNV emayyeAUATIK QvAmtuén, tTnv ekmaibeuon Kol TNV KATAPTLon TOU
avBpwrivou Suvaukol. NapdAAnia, n mapouacia evvolwy ou oxetilovrat Pe TG PndLakeg SeELOTNTES Kat
TG VEEC TexVOAOyleg uTtoypapileL Tn oUvdeon Tou mediou e Tov eupUTEPO YNPLAKO LETACKNUATIOUO TWV
OPYQVIOUWY. ZUVOAIKQ, N HEAETN TPOODEPEL WL CUCTNUATIKA Xaptoypddnon tng e&€AENG, TNg
YEWYPADIKAG KATAVOUNG KAL TWV BACIKWY BeHaTIKWY KOTEUOUVOEWV TNG OXETIKNG S1eBvoug BLBAloypadiac.
Ta gupriuata cupPBaArAouv otnv KOAUTEPN KATOVONGN TOU TPOTOU WE Tov omoio Slapopdwvetal to
€PELVNTIKO Mebio Kal mapEXouv pia xprnotun Bacon yla nepattépw Slepevivnon Twv SLadopeTIKWY Lopdwy
digital upskilling kot tng enibpacng toug otnv amodoon twv epyoloHéVwV OTO OUYXPOVO EPYOCLAKO
niepBAaAAov.

Né€erg-kAelda: Wnouakn AvaPfabuion Aeflotitwy, Wndlakog Metaoxnpatiopog, Amodoon Epyalopévwy,
BiBAlopetpikr) Avahuon, Zuvexng Mabnon, Avamtuén AvBpwrivou Auvauikou

Forms of Digital Upskilling and Employee Performance: A Bibliometric Analysis

Nikoleta Ivanidou, Marios Mamalis, Nikolaos Koutsoupias

University of Macedonia

Abstract

Digital information and the continuous integration of new technologies into the workplace are creating
increasing demands for the development and enhancement of employees’ digital skills. Withing this
context, digital upskilling has gained particular importance, as it is closely associated with continuous
learning, professional development, and the adaptation of human resources to the changing demands of
the digital era. The aim of this study is to conduct a bibliometric investigation of the international scientific
literature on digital upskilling, skills development, and their relationship with employee performance. Data
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were collected from the Scopus database using a specifically designed search query incorporating terms
related to continuous learning, digital skills, professional development, training, and employee
performance. The final bibliographic dataset comprises 1,281 publications from 984 scientific sources and
covers the period from 1992 to 2026. The findings indicate a substantial increase in scientific production,
particularly after 2018, highlighting the growing research interest in this field. The United States
demonstrates the highest level of scientific production, followed by India and China. The analysis of the
most frequent terms and the keyword co-occurrence network identified continuous learning, professional
development, education, and personnel training as the dominant thematic areas. At the same time, the
presence of concepts associated with digital skills and emerging technologies highlights the connection
between this research field and the boarder digital transformation of organizations. Overall, the study
provides a systematic mapping of evolution, geographical distribution, and main thematic directions of the
relevant international literature. The findings contribute to a better understanding of how the research
field has developed and highlight the multidisciplinary nature of digital upskilling research. This bibliometric
overview provides a useful foundation for further research focusing more specifically on different forms of
digital upskilling and their impact on employee performance withing contemporary work environments.

Keywords: Digital Upskilling, Digital Transformation, Employee Performance, Bibliometric Analysis, Continuous
Learning, Human Resource Development
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Alepelivnon TWV MOWKIAWV ONUOCLOAOYIKWY OCUVLOTWOWV TG Xpnong Texvntig
Nonuoouvng otnv HAektpovikl AmAwpatia péow TG avaAlvong SLadlKTuaKwv
BLRAopeTpIkKWV SeSopévv

Anuntplog Bayltavog, NikoAaog Koutooumiag, Mdaplog Noolog

Mavenotnuio Makedoviag

NepiAnyn

H texvntr vonuoouvn umootnpilel TV NAEKTPOVLKY SUMTAWUATIO CUTOOTOMOLWVTAC TLG TUTILKEG EPYAOILEG,
avaAlovtag oclvBeTa maykooulo dedopéva, amionolwvtag tig Stadikaoieg Sloiknong, Slapopdwvovtag
TNV MOYKOOoULA TEXVOAOYLKI SLaKUBEPVNON KAL TIPOCOMOLWVOVTAC ATTOTEAECHATA TWV SLATIPOYUATEUCEWVY
pe vPnAEG TaxVTNTEG. 2TIC BOOLKEC edapuoyEG TG ephapBavovtal n avaluon nowkidwv edopévwy, n
Sloxelplon kploewv, n povtelomoinon dlampayuatevoswy, n TPOPAsedn kataotdoswyv, n ouvtaén
gyypadwy, oL TMPOEEVIKEG UTINPECieg Kal n Snuoota Suthwpatio. Ta povtéAa TexvnTig vonuoouvng
avaAlouv mAéov SeSopéva O€ TPAYUATLIKO XPOVO QMO TNV MAYKOOULO NAEKTPOVIKA por] €l6NOEWV, TIG
S0pUPOPIKEG HETASOOEL KAl TNV avAAUCH TNG KOWAG YVWHUNG OTA HECA KOWWVLKAG SKTuwong,
T(POKELUEVOU va TpoPAEPoUV Ue emiTuxia TNV TOALTIK QOTABELA, TIC CUVOPLAKEG CUYKPOUOELG N TIG
QVOPWTIILOTIKEG KPLOELG TIPLV AUTEC KALMOKWOOoUV. Q¢ ek TOUTOU, N TEXVNTH VONUOCUVN ELCAYEL OTPATNYLKA
od£EAN Kol MPOKANOELG, OMwG N amaAlayn Twv SutAwpatwy amno to Bopu Slolkntko Gpopto gpyaociag,
ETUTPEMOVTAC TNV E£0TIAON OTNV OLKOSOWUNON OXECOEWV HE ETMIKEVIPO TOV AVOPWIO KOl OTLG QECEG
Slampaypatevoelg. Amo tnv aAAn mAeupad, n umepBoAikr e€aptnon amo TNV TeEXVNTH vonuoouvn Unopet va
odnynoeL og alyoplBuikn pepoAnlia, os eopalpéveg epunveieg i otn S1adoon MAacTwy €L6NOEWV KaL Thv
napanAnpodopnon mou pnopei va anmootabepomnololv TNV eEWTePLKN MOALTIKN . Aflomolwvtag epyaleia
™¢ vyAwooag R, n mapovoa peAétn Slepeuvd to mAaiclo g ouyypadlkng dpaoctnpldétntag otnv
umnoBonBoulpevn amd Texvntr) NonuooUvn NAEKTPOVIKI SUTAWLOTIO KL TIOPEXEL LA OAOKANPWHLEVN ELKOVAL
TWV CUVLOTWOWV TNG, KABWE Kat TNG SNUOTKOTNTAS TNG Ue Baon Selkteg kat anmoelg otov KuBepvoxwpo.
Mpokelpévou va SlepeuvnBOel kat va xaptoypadnbel autd to emotnuovikd nedio pe Baon tn Pndrakn
ocuyypadlkny dpaoctnpLotnta, enonuaivoval kat avalvovral Stadpopeg HetaBANTEG, LETOELY TWV OMolwy oL
gtnolol pubpol cuyypadng, oL O OXETIKEG TINYEG, OL CUXVOTNTEG avodopwy MOYKOOUIwS, ol SeiKTeg
OUVEPYAGCLOG, Ol KOTOVOUEG GUXVOTNTAG OUOXETLONG, OL CUXVOTNTEG OXETIKWY AEEEWV KOl n SUVAULKA
Siktuwong Aé€ewv. Ta oUvola Sedopévwv UTOBAANAOVTAL Of TEPALTEPW TOAUMETAPANTH) OTATLOTIKA
avaAuon, og pLo mpoomdadeta va dtakplBouv potifa Kal CUCKETIOELG LETAEY TWV MOWKIAWVY OTOLXELWV QUTWY
TWV CUVOAWV Sedopévwy PndLakng cuyypadLKnG SpaoTNELOTNTAC, TA OMOLN LITOPOUV VA IPOShEPOUV HLa
coadr ONUACLOAOYLKN EMIOKOMNGON TWV TOXEWC OQUEAVOUEVWVY EMLOTNUOVIKWY OnNUOCLEVCEWY TIOU
KOAUTITOUV TOV ETUXELPNGCLOKO KO BECULKO POAO TNE TEXVNTHG VONUOOUVNG 0TNV NAEKTPOVLKN SuTAwpaTia.
Né€erg-kAeldra: Texvnty NonpoouUvn, HAektpovikn SumAwpoatio, MoAupetapAnt Itoatiotikn Avaluon,
Juyypadikd uvola Asdopévwy, BiBAlopetpikn AvaAuon, Emotnuopetpia

Investigating the diverse semantic components of Al-Assisted Diplomacy by
analyzing online Bibliometric Datasets

Dimitrios Vagianos, Nikolaos Koutsoupias, Marios Nosios

University of Macedonia
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Abstract

Artificial intelligence assists e-Diplomacy by automating routine tasks, analyzing complex global data,
streamlining administrative workflows, shaping global technology governance and modeling negotiation
outcomes at speeds humans cannot practically match. Key Applications include Information Processing,
Text and Data Analysis, Crisis Management, Negotiation Modeling, Predictive Analytics, Document Drafting,
Consular Services and Public Diplomacy. Al models now analyze real-time data from global news, satellite
feeds, and social media sentiment analysis in order to successfully forecast political instability, border
conflicts, or humanitarian crises before they escalate. Moreover, International bodies like the World Bank
use machine learning algorithms to predict refugee movements and food shortages, allowing diplomats to
coordinate anticipatory aid. Therefore, Al introduces Strategic Benefits and Challenges such as Freeing
diplomats from heavy administrative workloads allows them to focus on human- centric relationship
building and direct negotiation. On the other hand, over-reliance on Al can introduce algorithmic bias,
misinterpret contextual nuance, or spread deep fakes and misinformation that destabilize foreign policy
decisions. By exploiting R language tools, this study explores the authorship context of assisted e- Diplomacy
and provides a complete view of its components as well as its popularity based on metrics and viewpoints
in cyberspace. To investigate and map this scientific field based on its digital authorship, a variety of
variables are highlighted and analyzed, including, among others annual production rates, the most
pertinent sources, worldwide citation frequencies, cooperation indices, affiliation frequency distributions,
pertinent word frequencies, and word networking dynamics. The datasets undergo additional statistical
analysis in an attempt to discern patterns and correlations among the diverse elements of these digital
authorship datasets which can provide a clear semantic overview of the rapidly expanding scientific
publications covering the operational and institutional role of Al in e-Diplomacy and consequently global
governance.

Keywords: Al, e-Diplomacy, Multivariate Statistical Analysis, Authorship Datasets, Bibliometric Analysis,
Scientometrics
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H Emyepnpatikotnta otnv Eknaidsvon: H Evpwnaiki Awdotaon kat n Epguva
otnv EAAGSa

Mapiva Mouvtlélou, Aploteidng Mrmutlévng, Mdaplog Noaolog, NikoAoog KoutoouTiag

Mavenotnuio Makedoviag

NepiAnyn

H nmapoloa pelétn SlepeUVA TNV EVOWUATWON TNG EKTTALOEVONG OTNV ETUXELPNUOTIKOTNTA OTNV EAANVIKN
npwrtoBabua kot dsutepoPfadula ekmaidbevon, aflohoywvtag tnv UTO To Tpiopa tou Eupwraikol
MAaloiov Avadopadg yla Tig Ikavotnteg Emelpnuatikotntag (EntreComp). YoBeTwvtog ML HLKTH
pebodoloyikr mpoaocyylon Kal epapuolovrag SetypatoAndio xrovootfadog o 147 ekmalSeuTIKOUG TNG
Kevtpikng Makedoviag, n €peuva avadelkvUeL €va ONUAVIIKO XOOUd UETOEU TOU OXESLOOUOU KOl TNG
TPOKTLKNG edappoync. Ta supruota Katadelkviouv OTL, HoAovoTtL ol ekmotdeutikol Slatnpolv Betikn
OTAON ATMEVOVTL OTNV KAAALEPYELQ ETILXELPNUATIKAG VOOTPOTILaG, Ol Beopikég Suokauieg kat n EANAeuwpn
€€elSIKEUEVNG KATAPTLONG MAPEUTIOSITOUV TN CUCTNUOATIKY EVOWMATWON TNG. H HeAETN OAOKANPWVETAL UE
TIPOTACELG TIOALTLKNAG yla TNV €UBUYPAUULION TWV €OVIKWY TPOYPAUUATWY OTOUSWY HE TA EUPWITAIKA
TPOTUTIAL.

Né€erg-kAeldia: EntreComp, Exkmaibeuon otnv Emyelpnuotikotnta, EAANVIKO Ekmatdeutiko JUotnua, STACELG
Twv Eknatdeutikwy, Epyaotripla Asflothtwy

Entrepreneurship in Education: European Dimension and Research in Greece

Marina Mountzelou, Aristidis Bitzenis, Marios Nosios, Nikolaos Koutsoupias

University of Macedonia

Abstract

This study explores the integration of entrepreneurship education within the Greek primary and secondary
sectors, evaluated against the European Entrepreneurship Competence Framework (EntreComp). Utilizing
a mixed- methodological approach and snowball sampling among 147 educators in Central Macedonia, the
research identifies a significant implementation gap. Findings suggest that while educators maintain a
positive stance toward entrepreneurial mindset cultivation, institutional rigidities and a lack of specialized
training hinder systemic integration. The paper concludes with policy recommendations for aligning
national curricula with European standards.

Keywords: EntreComp, Entrepreneurship Education, Greek Educational System, Teacher Attitudes, Skills Labs
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Edappoyég otnv Owkovopia ko tTn Anpooia MoAtikn
Applications in Economics and Public Policy
YaBpBato 17 OktwPpiou 2026 - 18:10-20:00 - AiBouca A - Mpoedpeio: . DAwpou

MetaoAég ota keva cuppopdwong wg npog tov AMNA otnv EAAGSa, tTn Boudyapia
Kot tTn Poupavia, 2010-2023: Mua ocuykpLtiki a§loAoynon He enikevtpo tnv EAAada

Bayta Budoupa, MNavvoula GAwpou

Anuokpiteto Mavemniotnuio Opaknc

NepiAnyn

H ouppodpowon wg mpog tov Dopo MpootBépevng Aflog oamoteAel Kkpiown OSldotacn g
OMOTEAECUATIKOTNTAG TWV GOPOAOYLKWV CUCTNUATWY Kal tng Stacpaiiong twv dnuociwv ecodwv. H
napovoa PeAETN e€eTdlel TV €EALEN TOU XAopatog cuppopdwaong OMA otnv EAAASa og cUyKpLon UE TN
BouAyapia kat tn Poupavia katd tnv neplodo 2010-2023, ue éudaon otn petafoln tng oxeTkng 6éong
™¢ EAAGSag. H avaluon Baociletal oe evappoviopéva dedopéva amo tnv EkBeon tng Eupwmnalikng
Enwtpornig tou 2025 yia to xaoua OMA (VAT Gap Report). H umo e&étaon nepiodog xwpiletal og Svo
umonepLodoug: TNV nepiodo 2010-2018, yLa TNV onoia xpnoluonoleital oelpd dedopévwy mou €xet avayBel
avadpouika (backcasted series), kat tnv mepiodo 2019-2023, yia tnv onoia sival SlabEotpeg MANPELS
ekTIpnoelG. H peBodoroyia mepl\apfavel meplypadikr] OTATIOTIKA aAVAAUCH, CUYKPLTIKY £€€tacn Twv
XPOVLKWYV TACEWV KOl UTIOAOYLOUO TWV OMOAUTWY SLUEPWY ATOOTACEWV HeTaV TN EANGSAG Kat Twv dUo
Xwpwv cuykplong. Ta anoteAéopata Seiyvouv OTL To xaoua cupuopdwong ONA tng EANASAC petwbnke
amnd 24,0% 1o 2019 oe 11,4% to 2023, wg mooootd NG uvoAikng Mopoloyiknic Yroxpéwaong OMA (VTTL).
MapaAAnAa, n anootacn EANGSag- BouAyaplag neplopiotnke amnod tig 14,7 otig 2,8 moocootlaieg LovAdEeC,
evw n amootaon Poupaviog- EAAadag SteupuvOnke anod tig 6,9 otig 18,6 mooootiaieg povades. H extipnon
NG YPAUMLKAC TAoNG UTOSELKVUEL pLa évtovn MTwTLKA opeia ya tnv EANGSa (B = -3,430, R = 0,964, p =
0,003), n omoia dev mapatnpeital pe avtiotolyn évtaon otig AAAeC SU0 XWpPeC. Ta eupipata Katadelkviouy
OUGLOOTIKI LETABOAN TNG OXETIKAG BEaNnC NG EAAASAC, N omola apaKTtneileTal amo GnUovVTLKO TEPLOPLOUO
™G andotaong ano t BouAyapia kat, Tautoxpova, ano Slevpuvaon tg andotacng ano tn Poupavia 6cov
adopd To péyebog Tou xaopatog cuppopdwaong OMA. AeSopévou Tou TEPLOPLOUEVOU apLlBUoU ETHOLWY
TIAPATNPNOEWV KATA TNV TEPLOS0 TWV MANPWV EKTIUNCEWY, TO AMOTEAECUATA EPUNVEVOVTAL WG EVOEIEELG
CUYKPLTIKWV TAOEWV Kal OXL w¢ anodeielg atttwdoug oxéong.

Né€erg-kAeldia: VAT compliance gap, dopoloykn cuppopowon, EAAGSa, Bouhyapia, Poupavia

Changing VAT Compliance Gaps in Greece, Bulgaria and Romania, 2010-2023: A
Greece-Centred Comparative Assessment

Vagia Vydoura, Giannoula Florou

Democritus University of Thrace

Abstract

VAT compliance constitutes a critical dimension of the effectiveness of tax systems and of governments’
capacity to secure expected public revenues. This study examines the evolution of the VAT compliance gap
in Greece and compares it with the corresponding developments in Bulgaria and Romania over the period
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2010-2023, with particular emphasis on changes in Greece’s relative position. The analysis is based on
harmonised data from the European Commission’s 2025 VAT Gap Report. The period under examination is
divided into two subperiods: 2010-2018, for which a backcasted series is used, and 2019-2023, for which
full estimates are available. The methodology comprises descriptive statistical analysis, a comparative
examination of temporal trends, and the calculation of absolute bilateral distances between Greece and
the two comparator countries. The results show that Greece’s VAT compliance gap declined from 24.0% in
2019 to 11.4% in 2023, as a percentage of VAT Total Tax Liability (VTTL). At the same time, the Greece—
Bulgaria distance narrowed from 14.7 to 2.8 percentage points, while the Romania—Greece distance
widened from 6.9 to 18.6 percentage points. The linear trend estimate indicates a pronounced downward
trend for Greece (B = -3.430, R? = 0.964, p = 0.003), which is not observed with comparable intensity in the
other two countries. The findings indicate a substantial change in Greece’s relative position, characterised
by a substantial narrowing of the distance from Bulgaria and, simultaneously, a widening distance from
Romania in terms of the magnitude of the VAT compliance gap. Given the limited number of annual
observations in the full- estimate period, the results are interpreted as evidence of comparative trends
rather than as evidence of a causal relationship.

Keywords: VAT compliance gap, VAT, tax compliance, Greece, Bulgaria, Romania
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H doun t™¢ dtdaktopkng mapaywyng otnv EAAGda, 2015-2024

JUPEWV JUMEWVIONG, Mavvouia OAwpou

Anuokpiteto Mavemniotnuio Gpaknc

NepiAnyn

H pehétn e€etalel tn petaBoAn kot tn Sopn TnG SL8AKTOPLKAG mapaywyng otnv EAMada tnv nepiodo 2015
Kal 2024 Kall TNV EVIAOOEL OE EVAPHOVIOUEVO EUPWTAIKO MAaiolo. AflomoloUvTal EMICNUA CUYKEVTPWTLKA
otolyela tou EBvikoL Kévtpou Tekunpiwong kat HAektpovikoU Meplexouévou yla Tov €T o0 aplBuo VEwY
SL6aKTOpWY, TNV KOTAVOUN TOUG avd (Spupa Kol ermotnuoviko medio kat to ¢uAo. Ma tn Slakpatiki
olyKpLoN Xpnotluormoleital To cuvolo Sebopévwv Eurostat educ_uoe_grad02 yla anodoitoug emunédou
ISCED 8 to 2023, pe kown tafvounon ISCED-F 2013 ywa tnv EAAGda, tnv EE-27, Tnv lomavia, Tnv ItaAia kat
v MNoptoyaAia. H avahuon meplhapBAavel amOAUTEG KAl OXETIKEC LETABOAEG, TOUG SEIKTEC CUYKEVTPWONC
HHI, CR2 kat CR5 kot tov Seiktn avopolotntag Duncan. O aplBuog véwv Si6aktopwy auvénbnke amnod 1.858
1o 2015 og 2.042 1o 2024 (+9,9%), pe onpaviikn etrola HeETaBAnToTNTA. H SPUHATLKY CUYKEVTIPWON
pewwBnke: o HHI umtoxwpnoe amnd 0,1368 os 0,1038, o CR2 and 46,0% os 37,4% kot o CR5 amno 66,8% oe
60,4%. O HHI TwVv KavovLKOTIOLNLEVWY avaBEoewV EMLOTNHOVIKWY Ttediwv pelwbnke oplakd amo 0,2020 os
0,1951, kataypddovtag avoKOTAVOUA TNG EMOTNUOVLKAG oUvOeong. OL yuvaikeg amotelovoav to 48,2%
Tou €6vikol ouvohou Tto 2024, aAAd pOALG To 29,3% ot Emotripeg MnxavikoU kat Texvoloyiag. Itnv
EVOPHOVIOUEVN OUYKpLon Tou 2023, n EAAada katéypae 51,0% yuvaikeg kat Duncan D=0,133, xapunAdtepo
ard Tig avriotolyeg TEG TnG EE-27, tng lomaviag, tng ItaAiag kat tng NoptoyaAiag. MapdAANAQ, Ol YUVAIKEG
QVTUTPOCWTIEVOV HOVO To 25,9% otig Texvoloyieg MAnpodopiag kat Emkowwviwy. Ta amoteAéopata
Selxvouv OtL n ouvoAkn €uduln LooppoTtia UTTOPEL VOl CUYKOAUTITEL GNUAVTLKEG SLadOPOTIOLOELG UETOEY
ETUOTNUOVIKWY TIeSwv.

Né€erg-kAeldra: Asaktopikr Mapaywyr), Avwtatn Eknaibeuon, I6pupatikr Zuykeévipwon, Emotnuovika Nedia,
‘EpduAeg Aviodtnteg, AleBvrg ZuykpLtikr AvaAuon

The structure of doctoral output in Greece, 2015-2024

Symeon Symeonidis, Giannoula Florou

Democritus University of Thrace

Abstract

This study examines changes in the scale and structure of doctoral output in Greece between 2015 and
2024 and places them within a harmonized European framework. Official aggregate data from the National
Documentation Centre are used to analyse the annual number of new doctoral graduates and their
distribution by institution, field of science and gender. Cross-country comparisons draw on Eurostat dataset
educ_uoe_grad02 for ISCED level 8 graduates in 2023, using the common ISCED-F 2013 classification for
Greece, the EU-27, Spain, Italy and Portugal. The analysis includes absolute and relative changes, the HHI,
CR2 and CR5 concentration measures, and the Duncan dissimilarity index. The number of new doctoral
graduates increased from 1,858 in 2015 to 2,042 in 2024 (+9.9%), with substantial annual variation.
Institutional concentration declined: HHI fell from 0.1368 to 0.1038, CR2 from 46.0% to 37.4%, and CR5
from 66.8% to 60.4%. The HHI of normalised field assignments decreased slightly from 0.2020 to 0.1951,
indicating a redistribution of field composition. Women accounted for 48.2% of the national total in 2024
but only 29.3% in engineering and technology. In the harmonised 2023 comparison, Greece recorded a
female share of 51.0% and a Duncan index of D=0.133, lower than the corresponding values for the EU-27,
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Spain, Italy and Portugal. At the same time, women represented only 25.9% of graduates in information
and communication technologies. The findings show that overall gender balance can coexist with marked
field-specific differences and highlight the need for systematic monitoring of doctoral output using
comparable classifications.

Keywords: Doctoral Graduates, Higher Education, Institutional Concentration, Fields of Study, Gender
Disparities, International Comparative Analysis
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ZUYKPLTKN avaAuon S€60UEVWV TNG CUVEXLIOMEVNG ETTOLYYEAROATLIKAG KOTAPTLONG OTLG
EAANVIKEG ETUXELPNOELG: TPOCSLOPLOTIKOL mapayovTeg Kal HetaBoAég (2005-2020)

Aalapog Mntoou, Osobwpa BaiviepAn
Anuokpiteto Mavemniotnuio Opaknc

NepiAnyn

H ocuvexllopevn emayyeAUATIK KOTAPTION amoteAel Kplolwo unxaviopd avamtuéng tou avBpwrmivou
kedbahaiou Kal TPOCOPUOYIE TWV ETLXELPHOEWVY OTLC TEXVOAOYLKEC KOL OPYAVWTIKEG UETOBOAEC. ZKOTIOC TNG
MEAETNG €lval n ouyKPLTIKN Slepelivnon TNG €KTOONG, TNG EVTAONG KOL TWV TPOCSLOPLOTIKWY TTOPOYOVIWY
NG KATAPTIONG OTLG EAANVIKEG ETUXELPNOELG Katd ta £€tn 2005 kat 2020. Aflomolouvtal SeUTEPOYEVN
pikpodedopéva tng Epsuvag Zuvexl{opevng EmayyeApatikng Kataptiong ot Emyetlprioelg (CVTS) tng
EMNvIKAG Ztatiotikig Apxng, amo deiypata 3.110 emyelpricewy to 2005 kat 1.536 enyelprioewv to 2020.
H ueBodoloyikr) pocéyylon meplhapBavel meplypadiLkr) OTATIOTIK Kot uTtoSelypata Suadikrg AOyLOTIKAC
maAwvdpounong, pe eaptnuévn UETABANTA TNV TOPOXN KATAPTIONG Kol ovefAptnteg HETAPANTEC TO
pEyeBog tng erxeipnong, Tov KAAS0 OLKOVOULKNG SpaoTnpLOTNTOC KaL TNV IIPONYOUEVN EUTIELPLO TTOPOXNG
kataptiong. H €peuva oaflomolel emopévwg SUo ouykpiolwa KUpoata OSeSopévwv Kal ouvdudlel
TEPLYPOPIKEG KAl ETIAYWYIKEG TEXVIKEG avaluong. Ta amoteAéopata avadelkvOouv TEPLOPLOUO TOU
OUVOALKOU TIOOOOTOU TWV EMIXELPAOEWVY TIOU TIAPELXAV KATAPTION METAEY Twv SU0 XPOVIKWY TEPLOSWY,
OAAQ KOl LETABOAN OTOV TPOTO OPYAVWONG TWV TIPOYPUUUATWY, LE EVIOXUON TWV ECWTEPLKWY KOL ULKTWV
popdwv Kataptiong. Tautoxpova, To HEyeBoC TNG EMLXELPNONG TOPOUGCLALEL CNUAVTIK OXECN ME TNV
mBavotnta mapoxng KATAaptiong, av Kat n enidpach tou Sladopomnoteitatl Staxpovikad. H mponyoUuuevn
gumelpla TAPOXNG KOTAPTIONG OVAOEIKVUETAL WG O OTaOepOTEPOC KAl LOXUPOTEPOG TIPOPAEMTLKOC
mapayovtog. Ta gupiuato avadelkvuouv Tn SLOXPOVIKA TIEPLOPLOPEVN OLAS0oN TNG EMLXELPNOLAKNG
KOTAPTLONG otnv EAAGSQA Kol TNV ovAyKn OTOXEUUEVWY TIOALTIKWY, SLATEPA YL TIG ULKPEG KOl UECAILES
ETUXELPNOELC.

Négerg-KAEBLA: Tuvexllopevn Emayyelpotiky Kataption (ZEK), EAAnVikéEG emuxelpnoelg, CVTS, ZUyKPLTKA
avaluon, EAZTAT, Aoylotikn maAwdpounon

Comparative data analysis of continuing vocational training in Greek enterprises:
determinants and changes (2005-2020)

Lazaros Mitsou, Theodora Vainterli

Democritus University of Thrace

Abstract

Continuing vocational training constitutes a critical mechanism for human capital development and for
enterprises’ adaptation to technological and The aim of this study is to comparatively investigate the extent,
forms and determinants of training provision among Greek enterprises in 2005 and 2020. The analysis
draws on secondary microdata from the Continuing Vocational Training Survey (CVTS) conducted by the
Hellenic Statistical Authority, using samples of 3,110 enterprises in 2005 and 1,536 enterprises in 2020. The
methodological approach combines descriptive statistics with binary logistic regression models, in which
training provision is treated as the dependent variable, while firm size, sector of economic activity and
previous experience in providing training are included as independent variables. The study therefore uses
two comparable waves of data and combines descriptive and inferential analytical techniques. The findings
indicate a decline in the overall proportion of enterprises providing training between the two periods,
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alongside changes in the organisation of training programmes, with a greater prevalence of internally
organised and mixed forms of training. At the same time, firm size is significantly associated with the
likelihood of providing training, although its effect varies over time. Previous experience in training
provision emerges as the most stable and strongest predictor. The findings highlight the persistently limited
diffusion of enterprise-based training in Greece and the need for targeted policies, particularly for small
and medium-sized enterprises.

Keywords: Continuing Vocational Training (CVT), Greek enterprises, CVTS, Comparative analysis, ELSTAT, Logistic
regression
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Anodotikotnta AtakuBépvnong kat Mowdtnta Zwng otnv Euvpwnaiky Evwon:
AvaAuvon Navel pe PCA-DEA (1996-2023)

Zayapiag Aepuatnc, ABavacotog Avaotaciou, Mavaywwtng Alapykopag

Mavemnotnuio MNeldomovvrioou

NepiAnyn

H mapouoa €peuva mopouctalel £vav KOWOTOUo oUVOeTo Seiktn, Tov «Agiktn ATMOTEAECHATIKOTNTAG TNG
AwakuBépvnong» (GEI), pe okomod tnv afloAdynon TNG LKAVOTNTAG TWV KPATWVY HeAwV TNG Eupwmaikng
‘Evwong va LETATPEMOUV T Beopikn Kot PndLakr avTaywvLoTIKOTNTA CE EUNUEPLO YLt TOUG TTOAITEG TOUG.
H é€peuva xpnolwpomolel tn Bdon &edopévwv twv Maykoopwyv Asiktwv AwakuBépvnong (WGH) tng
Maykooplog Tpamelag, n omoio meplhauBavel €€ deikteg: Iuupetoxn kot Aoyodooia, MoALtikn
YtaBepotnta, Anotedecpatikotnta tng KuBépvnong, Mowdtnta tng PUBUong, Kpatog Atkaiou kat EAgyxog
™m¢ AwadBopadg, ywa tnv mepiodo 1996-2023. EmumAéov, eAndOnoav umdyn ot deikteg PndLakng
avtaywviotikotntag (GCl, IMD) kal HoKPOOLKOVOULKOL Ttapdyovteg, Onwe to AkaBdploto Eyxwplo MNpoidv
(AEN) kota kepaAnv, oL Snuocleg Samaveg Kat n wavoroinon amno t {wr. H epyacia xpnollomnolel tnv
Avdaluon Kupuwv Zuvictwowv (PCA) yla va e€aydyel Tnv KUpLo cUVLOTWOoa oo toug £€L Seikteg WGI kaL tnv
edapudlel wg Beopkd mulwva otov Asiktn Wndlakng Eunueplog (GEI). Alepeuva tn oxéon HeTOEL Twv
MUAWVWY Twv Beopwyv, TG Pndlakng avamtuéng kat tng sunuepioag, edpappolovrag tnv AvaAuon
MepBarrovoag Aedopévwy (DEA) kal povtéda maAvdpounong. H avaluon mpoodlopilel TI¢ xwPeG mou
napouctalouv TI¢ KaAUtepeg embO0eLg, KABWC Kol TA KEVA TIOU mapatnpnnkav ota kpdtn UéAn tng EE
mou enwdelolvtal and Oeopkd TAEoVEKTUOTA. EMUTAEOV, TA EUPNUOTA ATOKAAUTITOUV TA KPATN OTA
omoia n Ynolonoinon dev anédwoe koproug ocov adopd tn PBeAtiwon tou emunédou eunuepiag. Ta
QTOTEAECUOTA UTIOSNAWVOUV OTL UTIAPXEL XAOUO LETOED TWV SUTIKWV/EUPWIATKWY XWPWV KOL TWV XWPWV
¢ Notag kot AvatoAikng Eupwrning, e tnv EAAASa va Bploketal og onUavtiki BeoULKn LELOVEKTIKN B€an
o€ oUYKpPLON HE TIG SUTIKEG ooAOyoug NG, Adyw tou uPnAol emunédou StadBOopdg Kat TNG avemapkolg
anddoong tng dnudaoiag Stoiknong. H cupPoln tng epyaciag adopd tnv avamntuén evog olvBetou Seiktn
TIOU UMOPEL va XpNoLeVoeL WG BAon yla avalUoELG CUYKPLTIKAG afloAdynaong, Kabwg Kal tnv epapuoyn
™G uebodou DEA yla tnv enefepyacio Sedopévwy moAAamAwy KpLttnpiwv Kat tnv afloAdynon tng BeoULKAG
anddoong Twv Kpatwyv PeAwv g EE. Ta eupiuata £(0UV EMUMTWOELG OTLG LETAPPUOUIoELS oTOV TOUEQ TNG
SNUOCLOVOULKNG, SLOKNTIKAC Kat PndLakng moALtikng, kabwg kat tng dnuootag dloiknong otnv EE.
Né€erg-kAeldra: Aeixtng Amodotkdtntag AwakuBépvnong, Maykooplol Asikteg AwokuPBépvnong, Wnodiokn
Avtaywviotikotnta, Mowdtnta Zwng, Avaluon Kipuwv Zuvictwowv (PCA), AvaAuon MNepBdalouvoag Aedopévwy
(DEA), EE-27, Acbopéva MNavel, Anuootia Aloiknon, ZUvBetol Asikteg

Governance Efficiency and Quality of Life in the European Union: A Panel Analysis
with PCA-DEA (1996-2023)

Zacharias Dermatis, Athanasios Anastasiou, Panagiotis Liargovas
University of Peloponnese
Abstract

This paper introduces a novel composite indicator referred to as the Governance Efficiency Index (GEl) to
assess the ability of the European Union members to transform institutional and digital competitiveness
into the welfare of its citizens. The research utilizes the World Bank Worldwide Governance Indicators
(WGI) database, comprising six indicators: Voice and Accountability, Political Stability, Government
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Effectiveness, Regulatory Quality, Rule of Law, and Control of Corruption, for the period 1996-2023.
Furthermore, the digital competitiveness indicators (GCl, IMD) and macroeconomic factor, including Gross
Domestic Product (GDP) per capita, government spending, and life satisfaction, were considered. The paper
employs the Principal Component Analysis (PCA) to extract the main component from the six WGIs
indicators and applies it as an institutional pillar in the GEI It explores the relationship between
institutional, digital, and well-being pillars by implementing the Data Envelopment Analysis (DEA) and
regression models. The analysis identifies the countries that demonstrate the best performance, as well as
the gaps that occurred in the EU members benefiting from institutional advantages. In addition, the findings
reveal the states for which digitalization has not paid off in terms of improving the level of well-being. The
results suggest that there is a gap between Western/European and Southern and Eastern European
countries, with Greece being at a considerable institutional disadvantage compared to its Western
counterparts due to a high level of corruption and insufficient public administration performance. The
paper’s contribution concerns the development of a composite indicator that can serve as a basis for
benchmarking analyses, as well as the application of the DEA to process multiple criteria data and evaluate
the institutional performance of the EU members. The findings offer implications for the fiscal,
administrative, digital policy, and public administration reforms in the EU.

Keywords: Governance Efficiency Index, Worldwide Governance Indicators, Digital Competitiveness, Quality of
Life, PCA, DEA,EU-27, Panel Data, Public Administration, Composite Indicators

92



BiBAio Nep\newv | Book of Abstracts

H éuduAn dudotaon tng katdotaong NEET otnv Eupwnaiki Evwon: AloXpovikr Kot
CUYKPLTIKA avaAvon, 2015-2025

Oeodwpa BaivrepAn, Aalapog Mntoou
Anuokpiteto Mavemniotnuio Opaknc

NepiAnyn

H kotdotaon Twv VEwV €KTOG amaoyoAnong, ekmaideuong kat kataptiong (NEET) amoteAel onpavtiki
TPpOKAnon ywa tnv Eupwnaikni Evwon, mapouotalovrog emnipoveg EUPuAeg SLadpopomoLioelc. KOmoOg TG
MEAETNG elval n Slaxpovikn Kal cUYKpLTIKA Slepelvnon tou €uduiou xaopatog NEET ota 27 kpdtn-péAn
¢ EE katd tnv nepiodo 2015-2025, ue €udoon otn cUBOAN TG avePYLOG KAL TNG OLKOVOULKAC 06 pAVELAG.
Alomololvtal etrola Sedopéva TnG Eurostat yia véoug nAkiog 15-29 etwv, PHEOW TEPLYPAPLIKNG KoL
OUYKPLTLKNG OTOTLOTIKAG avaAuong. Ta anoteAéopota SelYvouv OTL TO GUVOALKO €UPUAO XAoUO PelwOnKe
amnd 3,3 og 2,1 moocooTlaleg LOVASEC, LE TNV OLKOVOULKN adpAVELA VO TIAPAUEVEL N KUPLOTEPN GUVLOTWOO
Tou uPnAotepou mocootol NEET Twv yuvalkwy, evw n avepyia eudavilel avtipponn Stadopomnoinaon.
MapaAnAa, Slatnpolvtol CNUAVTIKEG OTTOKALOELS METOEU TWV KPATWV-UeAwvV, Tapd tn pelwon tng
OUVOALKNG Slakpatikng Sloomopdc. H peAétn avadelkvUel Tn onuaocia tng SLakpLtng e€€taong Twv
ETUUEPOUC OUVLOTWOWY TOU SEIKTN ylot TNV KATAvVONon Twv £UdUAWY AVIOOTATWY KOl TOV oXeSLAOUO
OTOXEUMEVWV TIOALTIKWY KOLVWVIKNG KOL EPYACLOKAG EVTOENG.

Né€erg-kAeldua: NEET, éudulo xdopo, avepyia VEwv, olkovoplkr adpdvela, Eupwmaikn Evwon, Kowwvikn
évtaén

The Gender Dimension of NEET Status in the European Union: A Longitudinal and
Comparative Analysis, 2015-2025

Theodora Vainterli, Lazaros Mitsou

Democritus University of Thrace

Abstract

The situation of young people not in employment, education or training (NEET) remains a significant
challenge for the European Union, with persistent gender disparities. This study aims to examine the
evolution and cross-country variation of the NEET gender gap across the 27 EU Member States over the
period 2015-2025, with particular emphasis on the contributions of unemployment and economic
inactivity. The analysis draws on annual Eurostat data for young people aged 15-29 and employs descriptive
and comparative statistical methods. The findings indicate that the overall NEET gender gap narrowed from
3.3 to 2.1 percentage points, with economic inactivity remaining the main component underlying higher
NEET rates among women, while unemployment exhibits an offsetting gender difference. Significant
disparities also persist across Member States, despite a reduction in overall cross-country dispersion. The
study highlights the importance of examining the individual components of the NEET indicator to better
understand gender inequalities and inform the design of targeted social and labour market inclusion
policies.

Keywords: NEET, gender gap, youth unemployment, economic inactivity, European Union, social inclusion.
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MeBodoloyikeg Mpoaocyyioeig kat Epappoyeg i

Methodological Approaches and Applications Il
YaBPBato 17 OktwPpiov 2026 - 18:10-20:00 - AiBouca B - Mpoedpeio: A. ZtapoBAdacng

Taxeia onpacloAoyky avaktnon HéEow TPOPIATPAPICHATOC SLAVUCHATIKWY
QVATOPAOTACEWV BACEL LEPAPXIKAG TAELVOLNONG

Maplo¢ Mapaing, NikoAaog KoutoouTiLlag

Mavenotnuio Makeboviag

NepiAnyn

H taxela avaktnon onuooloAoylkd cuvadwv mAnpodoplwv amoteAel KplolHo HEPOG TWV CUOTNUATWY
Retrieval-Augmented Generation (RAG) Kal TwvV MPAKTOPLKWY CUCTNUATWY TEXVNTAC vonuoouvng Tou
amaltovv cuxvr mpoocBacn oe efwteplkn yvwon. H mapoloa gpyaciao MOpoucLalel Yla UTTOAOYLOTLKA
QMOTEAECUATIKI) UEBOSO TPOCEYYLOTIKAG OVAKTNGONG TIANCLECTEPWY VELTOVWY BACLOUEVN OTNV LEPAPXLKNA
Taflvounon MUKVWY SLAVUCUOTIKWY QVOIAPAcTAOEWY KEWWEVWY. H mpotewvopevn péBodog kataokeualel
HLOL LEPOPXLKI SO OUaSOoTOoINoNG MAVW O€ KOWOVIKOTIOLNIEVES OVATIPAOTACELG KELLEVWV KOL, KOTA TNV
EKTEAEON TNG AVAKTNONG, paypatomnolel mpodhtpapiopa unodndiwv poproloywvtag To EPWTNUO TTPOG
Ta A€oV Opola KEVTPO cUOTAdWY Kal, TEANOG, ekteAel akplBn Katatafn BACEL OUOLOTNTAG CUVNLTOVOU
€VTOC TOU €TUAEYUEVOU UTTOOUVOAOU. ME TOV TPOTO QUTO PELWVETAL O OPLOUOC TWV CUYKPLOEWV OUOLOTNTAG
TIOU OMALTOUVTIAL KATA TNV OVAKTNON, EVW TIOPEXETAL €VaC TIOPUETPOMOLNCLUOC UNXOVIOUOG Tou
Loopporel akpifela avaktnong Kol UTTOAOYLOTIKA amodotikotnta. H mpoogyylon aflohoyeital os éva
oclUvolo Sebopévwv avaktnong mou Poaoiletat oto Stanford Question Answering Dataset (SQUAD),
XPNOLUOTIOLWVTAG TIUKVEG SLOVUOUATIKEG QVOIAPAOTAOELG Tou Snutoupyndnkav amd to poviédo BGE-
large-en-v1.5. H amoteAeopOTIKOTNTA TNG AVAKTNONG afloAoyeital péow twv Selktwy Recall@1, Recall@5,
Recall@10 kat Mean Reciprocal Rank (MRR), evw n anodotikdtnta LETpATAL LE BACN TOV CUVOALKO XpOVO
OVAKTNONG KaL TO TTOOOOTO TWV gyypadwv mou e€etalovial ava epwtnua. Ta MELPAUATIKA AmoTEAEopATA
KATASELKVUOUV OTL N TIPOTEWVOUEVN UEBOSOC EMITUYXAVEL EUVOIKN LooppoTtia LETAEY amodOTIKOTNTAG Kall
OMOTEAECUATIKOTNTAG. € CUYKPLON HE TNV €€avtAnTky avalntnon BACEL OHOLOTNTAC CUVNULTOVOU, n
TIAPAPETPOMOLNCN TOU LEPAPXLIKOU HUNXAVIOMOU ovaktnong pe katwoAl 0,9 kat avalntnon otg 10
TIANOLECTEPEG OUOTASEG UELWVEL TOV XPOVO OVAKTNONG KOTA Tiepinou 6,8 ¢popég (amod 894,7 s og 131,6 s),
Statnpwvrtag mapdAnAa uPnAn oLeTNTA AVAKTNONG, e TLUEG Recall@10 kot MRR ioeg pe 0,843 kat 0,705,
€vavtt 0,907 kat 0,749 yiwa tnv e€avtAntikn avalntnon, deiyvovtag tnv KOTaAnASTNTA TOU yla Xprion o€
cuotnuata RAG Kol TPOKTOPLIKA GUCTAATA TEXVNTHG vonuoouvng Ue uPpnAo ¢opTo avayvwoewvy.
Né€erg-kAeldLa: Retrieval-Augmented Generation (RAG), Information Retrieval, Semantic Search, Approximate
Nearest Neighbor Search

Efficient semantic retrieval through hierarchical clustering based embedding pre-
filtering

Marios Mamalis, Nikolaos Koutsoupias

University of Macedonia
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Abstract

Efficient retrieval of semantically relevant information is a critical component of Retrieval- Augmented
Generation (RAG) pipelines and agentic Al systems that require frequent access to external knowledge. This
work presents a lightweight approximate nearest neighbor retrieval approach based on hierarchical
clustering of dense document embeddings. The proposed method builds a hierarchical clustering structure
over normalized document representations and performs query-time candidate filtering by routing queries
to their most similar cluster centroids, followed by exact cosine similarity ranking within the selected subset.
This reduces the number of similarity comparisons required during retrieval while providing a configurable
tradeoff between retrieval accuracy and computational efficiency. The approach is evaluated on a retrieval
benchmark derived from the Stanford Question An- swering Dataset (SQUAD), using dense representations
generated by the BGE-large-en-v1.5 em- bedding model. Retrieval effectiveness is assessed using Recall@1,
Recall@5, Recall@10, and Mean Reciprocal Rank (MRR), while efficiency is measured by total retrieval time
and the fraction of documents searched per query. Experimental results demonstrate that the proposed
method achieves a favorable balance between efficiency and effectiveness. Compared with exhaustive co-
sine similarity search, configuring the hierarchical retriever with a clustering threshold of 0.9 and searching
the 10 nearest clusters reduces retrieval time by approximately 6.8x (894.7 s to 131.6 s) while maintaining
strong retrieval quality, achieving Recall@10 and MRR values of 0.843 and 0.705, compared with 0.907 and
0.749 for exhaustive search, indicating its suitability for scalable semantic search in read-intensive RAG and
agentic Al systems.

Keywords: Retrieval-Augmented Generation (RAG), Information Retrieval, Semantic Search, Approximate
Nearest Neighbor Search
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Zuvéuadovtag tnv mMoloTik Ogpatik avaAlucon ME tnv avaiuon Siktowv: Mua
MPOCEYYLON MELKTWV HEOGSWV yLa SLaxpovika Sedopéva

I. BaiomoUAou?, A. Bdotou?, A. Nkovtéloc?, E. Baothdkn?, M. BeAwvn?

1 Aptototédetlo Maveniothuto Osooadovikng

2 Mavernotiuto KpAtng

NepiAnyn

H evomoinon molotikwv Kol moooTikwy dedopévwy amotelel Slaxpoviky MPOKAnon otnv £psuva Twv
KOLWVWVIKWY EMLOTNHWY, W&6lwg OTav To avtikeipevo PeAETNG adopd eumelpieg mou petafallovial otov
xpovo. H mapoloa epyacia mpoteivel éva pebodoloylkd mAaiclo mou cuvSUAlel TNV AVOOTOXAOTLKN
Bepatik avaluon, TNV MOCOTLKOMOLNoN TOLOTIKWY Se60UEVWVY Kal TNV avaluon SIKTUwV. IKOTOC g
TPOTElVOUEVNG HeBOSoU elval n petatpomn emavoAapBavopevwy apnynuotikwy OSedopévwy ot
SL0BOXIKEC aVOmMapPAOTACEL TNG SOUNG TWV OXECEWV UETALY EUMELPIKA TIOPAYOUEVWY OgaTIKWY
neploxwv. H edappoyr Baociotnke oe dedopéva amnd €L efdopadiaieg nUISOUNUEVEG CUVEVTEVEELC e
TIPWTOETELG HOLTNTEG OXETIKA UE TIG EUTELPIEG KAL TNV TPOCOPUOYN TOUC KATA TIC MPWTEG BSOUASEC
doltnong oto MAVENIOTAWLO. € TMPWTO OTASL0, N EMOYWYLK Beuotikry avaluon odnynoe otov
TIPOCOLOPIOUO TIEVIE TIEPLOXWVY TIPOCOPUOYNG. XTN OUVEXELD, O KABe ouvévteuln avayvwplotnkav
VONUOTIKEG Hovadeg, oL omoieg kwdilkomowOnkav w¢ mpo¢ tn Oepatiky meploxry otnv omoia
avtiotolyovoayv. OL UXVOTNTEG TWV KWOLKOTIOINUEVWY avapopwV ava CUMUETEXOVTA, BEUATIKA MeEPLOXA
Kal eBSopdda amotéAecay T TOCOTIKA SeSOUEVA YL TNV KATOOKEUN TWV SIKTUWV CUCXETIOEWV. MNa KAbe
XPOVLKN TtepioSo SnuiloupynBnke xwpPLoTo SIKTUO Kal EEETAOTNKAV N LOXUG KAL N AVOUEVOUEVN ETILPPON TWV
KOUBwv. Népa amd TNV OmTikn Kal meplypadikn eE€taon twv SIKTUWY, EPAPUOOCTNKE TO TECT CUYKPLONG
Siktuwv (Network Comparison Test), 1000 0g GUVOALIKO €minedo 00O KAl OTO €MIMESO TWV EMIUEPOUG
ouVOEoewV. H avaluon avédelfe XpoVIKEG LETABOAEG OTN OXECLOKN OPYAVWON TWV EUMELPLWY, OL OTIOLEG
Sev amotunwvovtay oo TI§ BEUATIKEG CUXVOTNTEG HEMOVWHEVA. H TIPOTELVOUEVN TTPOCEYYLoN SLlEUpUVEL
TIG SUVATOTNTEG TWV PEKTWV PEBOSwV yla tn Stepelivnon Suvapkwy Sladlkaolwy otnv eknaibsuon Kat
v PuxoAoyia, cUVEEOVTOC CUCTNUATLKA TNV EPUNVEUTIKH AVAAUGH TOU TIOLOTIKOU UALKOU LIE TNV TTOCOTIKN
QMOTUTMWON TWV OXECEWV LETALY DEUATIKWY TIEPLOXWV.

NE€erg-kAeLBLA: MeLkTEG pEBoSoL, Avaotoxaotikr) Bepatikr avaAluon, Avadhuon SIkTuwv, Ataxpovikd Sedopéva,
Moocotikomnoinon molotikwy dedopévwy, ZUykpLon SIKTUWY

Integrating Qualitative Thematic Analysis with Network Analysis: A Mixed-Methods
Approach to Longitudinal Data

J. Vaiopoulou?, A. Vasiou?, A. Gkontelos?, E. Vasilaki?, M. Veloni?

1 Aristotle University of Thessaloniki

2 University of Crete

Abstract

The integration of qualitative and quantitative data remains a long-standing challenge in social science
research, particularly when the phenomenon under investigation involves experiences that change over
time. This study proposes a methodological framework that combines reflexive thematic analysis, the
quantitizing of qualitative data, and network analysis. The proposed method aims to transform repeated
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narrative data into successive representations of the relational structure among empirically derived
thematic domains. The framework was applied to data collected through six weekly semi-structured
interviews with first-year university students concerning their experiences and adjustment during their first
weeks at university. In the first stage, inductive thematic analysis led to the identification of five adjustment
domains. Each interview was then segmented into meaningful units, which were coded according to the
thematic domain to which they corresponded. The frequencies of coded references per participant,
thematic domain, and week constituted the quantitative data used to construct correlation networks. A
separate network was created for each time point, and node strength and expected influence were
examined. In addition to the visual and descriptive examination of the networks, the Network Comparison
Test (NCT) was applied at both the global level and the level of individual connections. The analysis
identified temporal changes in the relational organization of students’ experiences that could not be
captured by thematic frequencies alone. The proposed approach expands the potential of mixed-methods
research for investigating dynamic processes in education and psychology by systematically connecting the
interpretive analysis of qualitative material with the quantitative representation of relationships among
thematic domains.

Keywords: Mixed Methods, Reflexive Thematic Analysis, Network Analysis, Longitudinal Data, Quantitizing
Qualitative Data, Network Comparison
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TexvomoAwtikég EuBuypappioslg: Texvoloyikég Ztaoelg kot MoAwtika MpodiA otnv
EAAGSa

Baowiky Mroupavtd?, Fewpyia Navayiwtidou?

1 Aptototédeto Maverniotiuio OsooaAovikne
2 Anuokpiteto Mavemniotruto Opdknc

NepiAnyn

H napovoa epyacia Stepeuva tn ox£on UETAEY TWV OTACEWV TWV TMOALTWVY OIEVAVTL OTNV TexVoAoyia Kal
TWV TIOALTIKWYV Toug TPodiA, e€etdlovtag Katd moco ot avTtANPeLS yla TV Texvoloyia Katl tnv PndLakn
SlokuBépvnon ouvéovial Pe TO TIOATIKO evOLOpEPOV, TNV TIOALTIKI) CUMMETOXH Kol tn Beouikn
gUmotoouvn. Baollopevn os mpwtoyevr 6edouéva €peuvag Le epwTnuatoloylo os deiypo 500 moAtwy
otnv EANGSa, n pelétn mpooeyyilel v texvoloyiao OxL w¢ éva ToALTIkA oudEtepo medio, aAAd w¢ UL
OAOEVOL KOl TILO GNUAVTLKA SLACTAON TwV CUYXPOVWY TIOALTIKWY gUBUYpPApUIoEWY. 2 avtiBeon pe TIg
MAPad0CLaKES IPOOEYYIOELG TNG TTOALTIKAG CUUIEPLPOPAG, OL oTtoieg e0TLAlOUV KUPLWG otV LWbeoAoyia, TNV
KOMUOTIK TAUTLON KoL TOUG KOWVWVLKOSNOoYypadLKoUC OPAYOVTEG, N EPYACLA EVIAOOEL TIG TEXVOAOYIKEG
KOl TIOALTIKEG OTACELG O€ €va eviaio avaAutikd mAaiclo. E€etalovrat ol Pnodlakég e€lotnteg, n €vraon
XpNong tng texvoloyiog, ol avtiAnPelg yla tnv Pndakn petafacn kat tnv Ynookny StakuBépvnon, os
ouVOUOOUO HE TO TIOMTIKO evlladépov, TG HopdEC CUUUETOXNG mMépav tng Yndou, tn Beoukn
gUmIoTOOUVN, TIG aviAPELS yla TNV enidpaon Tng texvoAoylag otn SnUOKpATIa KoL TV UTOOTAPLENTNG
nAektpovikng Yndodopiag. H avdluon akolouBel moAupetaBAnty mpoocyylon ©6&vo otadiwy,
ocuvdualovtag tnv Mapayovtikn Availuon MoAAamAwy Avtiotoywwy (Multiple Correspondence Analysis —
MCA) ue tnv avaiuon cuctadwv (cluster analysis). H mpwtn avadelkvuel Ti¢ AavOavouoeg SLOCTACELS TTOU
SopoUV TOV TEXVOTIOALTIKO XWPO, eVW N OeUTEPN ETUTPEMEL TOV EVIOTUOUO SLAKPLTWY TEXVOTOALTIKWY
npodiA. Ta eupruata KAtadelkvUoUuV OTL OL TEXVOAOYLKOL TTPOCAVATOALOMOL CUVEEOVTAL GUCTNLATIKA e
Sladopormnotnuéva mPOTUTA TOALTIKOU evELAdEPOVTOG, CUUUETOXNG Kol BEOULKNG eUmioToouvne. H epyacia
CUUBAAAEL oTOV AvOSUOUEVO SLAAOYO YLOL TNV TEXVOTIOALTLKI KOL TIG CUYXPOVEC TOALTIKEG EUBUYPAUULOELC,
avadelkvloVTOG TNV TEXVOAOYIA WG MO ONUOVTIKY SLAoTAcn TOU TOALTIKOU TPOCAVATOALOUOU OTLG
dnuokpartieg mou Bplokovtat o Stadikacia Pndlakol HeTAcKNUOTIOMOU.

Né€erg-kAeldLa: TexvomoAtikég euBuypappiostg, TexVOAOyLKEG OTAOELG, [OALTIK OUUMETOXN, OEOULKN
gumiotoouvn, Napayovtik Avaluon NoAAamAwy Avtiotolwy, Avahuon cuctadwy

Technopolitical Alignments: Technological Attitudes and Political Profiles in Greece

Vasiliki Bouranta?, Georgia Panagiotidou?

1 Aristotle University of Thessaloniki
2Democritus University of Thrace

Abstract

This paper explores the relationship between citizens’ technological orientations and their political profiles,
examining whether attitudes toward technology and digital governance are associated with political
interest, participation, and institutional trust. Drawing on original survey data from 500 citizens in Greece,
the study approaches technology not as a politically neutral domain, but as an increasingly salient
dimension of contemporary political alignments. Moving beyond traditional approaches to political
behavior that primarily emphasize ideology, partisanship, and socio-demographic factors, the paper
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integrates technological and political attitudes within a single analytical framework. It examines digital
skills, intensity of technology use, perceptions of the digital transition, and evaluations of digital governance
alongside political interest, forms of participation beyond voting, institutional trust, perceptions of
technology’s impact on democracy, and support for electronic voting. The analysis employs a two-stage
multivariate approach combining Multiple Correspondence Analysis (MCA) and cluster analysis. MCA
identifies the latent dimensions structuring the technopolitical space and reveals the main patterns linking
technological and political orientations. Cluster analysis subsequently identifies distinct technopolitical
profiles based on consistent configurations of attitudes across these dimensions. The findings indicate that
technological orientations are systematically associated with differentiated patterns of political interest,
participation, and institutional trust. Attitudes toward digitalization and digital governance therefore do
not cut randomly across political profiles but form identifiable patterns of technopolitical alignment. By
empirically linking technological and political attitudes, the paper contributes to emerging debates on
technopolitics and contemporary political alighments. Methodologically, it demonstrates the value of
multivariate exploratory techniques for uncovering latent relationships across domains often studied
separately. Substantively, it highlights technology as an increasingly meaningful dimension of political
orientation in democracies undergoing digital transformation.

Keywords: echnopolitical Alignments, Technology Attitudes, Political Participation, Institutional Trust, Multiple
Correspondence Analysis, Cluster Analysis
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Awapéplon petaBAntotnTag Kol Heiwon SlaoTtAcewv o TeTpadlactatoug KUBoug
6edopévwy pe dtadopetiko Baduo avicopporiog

Z. Kupavd®, N. Naradninmou?, E. Mpatowaknc?, X. Adpdact, A. Mdpkoc?, . Mevegéc!

1 Aptototédeto Maverniotiuio OsooaAovikne
2 Anuokpiteto Mavemniotruto Opdknc

NepiAnyn

Ot tetpadldotatol KUBoL dedouévwy, ue avefaptnteg GETEG Kal UTIEP-PETEC, ATOTEAOUV p-OLAOTATEC SOUEC
Sebopévwy (p = 4). H pehétn eotialel otn Slapéplon TNG CUVOALKAG UETaBAntotntag tou KUPBou ot
peTaBANTOTNTA HEeTAlD KAl EVTOG TwV GETWV/UTIEP-DETWY, KABWCE KaL 0T HEiwon TwV SLHoTACEWY, HECW
™¢ Avdluong oe Kopleg Zuviotwoeg (Principal Components Analysis — PCA), oe kdBe mivaka
METABANTOTNTAG TwV Oebouévwv. ITn HEAETN XPNOLUOTOLOUVTOL TECOEPLC TIPOCOUOLWHEVOL KUBoL
Sebopévwy, €vag LOOPPOMNUEVOC KAl TPELG UNn Looppornuévol pe dladopetikd Babuod avicopporiag. O
Babuog avicopporiag kabe KUBOU MOCOTIKOMOLE(TAL HEGW TOU ouvteleotr petaBAntotntag (Coefficient of
Variation — CV), o omnolog umoAoyiletal pe Baon ta pey€dbn Seiypatog twv cuvduacopwv GETWV Kal UTep-
detwv kabe kVBou (000 peyahltepo to CV, TOco peyoAUTtepn N avicopporia kaBe KUBouv). ITOXOG TG
MEAETNG elval n olykplon Twv amnoteAeopdtwv tng PCA petafl twv KUPBwWvV ot oxéon pe to PBabuod
avioopportiag Toug. OL TPOCOUOLWOELS BacloTNKAV OTO TPOYUATLIKO YEWTIOVIKO oUvolo Sedouévwy “Basil”.
H mpwtn Stdotaon amoteAeital and dtadopeTikad, ioa 1 avioa og aplBuo, dutd BactAikol ava GpETa eViog
KA Be umtep-pétac. H deltepn Slaotaon amoteAeital amd ENTA MOCOTIKA XAPAKTNPLOTIKA TWV GUTWV, N TELTN
amnoteAeltal and mévie nowkiAieg BaotAkol (Ppéteg), kat n Tétaptn amo tpia enineda apdevong (umep-
d€teg). H pelétn avadelkviel tnv avOektikotnta tng PCA oe mivakeg dedopévwy petafAntotntag
tetpadidotatwyv KUPBwv Sedopévwy pe Sladopetikd Babuo avicopporiag. H peAétn nmpoodlopilel éva
EUMELPIKO KatwdAL, To omoio unodnAwvel otL Sedopéva pe CV £wg 27,1% (nepimou 50% avicopporia)
propouLv va avoAuBouv aflomiota péow tng PCA, Uotepa amd Stopéplon tng petaBAntotntag. Qotooo, N
minyn HeTaPANTOTNTAG HETOEY TWV UTtEp-PeTwV amotelel e€aipeon, kabwg mapouolalel Soutkn aotabela
OKOUN KOl UTIO OUVONKEG XaUNANRC avioopporiag, AOyw Tou HkpoU aplBpol unep-dheTwy.

NEEeG-KAELSLA: TeTpadidotatol kKUBoL dedopévwy, Alapépion petaBAntotntag, Avaluon o KUpLeg ZUVIOTWOEG,
Meiwon dlaotdoswv, Mn woopponnuéva Sedopéva, ZUVTEAEOTAG LETAPANTOTNTOG

Variability Decomposition and Dimensionality Reduction on Four-dimensional Data
Cubes with Different Degrees of Imbalance

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

1 Aristotle University of Thessaloniki
2Democritus University of Thrace

Abstract

Four-dimensional data cubes, with independent hyper-slices and slices, are p-dimensional data structures
(p = 4). This study is based on the cube’s total variability decomposition into variability between and within
hyper-slices/slices, as well as on the dimensionality reduction of each variability data matrix through
Principal Components Analysis (PCA). In this study four data cubes are simulated, one balanced, and three
unbalanced cubes with different degrees of imbalance. The degree of imbalance for each cube is quantified
using the Coefficient of Variation (CV), which is calculated based on the sample sizes of the combinations
of slices and hyper-slices for each cube (the higher the CV, the greater the imbalance of each cube). The
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aim of this study is to compare the PCA results between the cubes, to identify an empirical sensitivity
threshold of the method. Simulations are based on the real dataset “Basil” from the field of Agriculture.
The first dimension consists of different, equal or unequal number of basil plants per slice within each
hyper-slice. The second dimension consists of seven quantitative basil traits, the third consists of five basil
varieties (slices), and the fourth consists of three irrigation levels (hyper-slices). The study highlights the
robustness of PCA on variability data matrices of four-dimensional data cubes across varying degrees of
imbalance. An empirical threshold is identified, suggesting that data with up to CV = 27.1% (approximately
50% imbalance) can be reliably analyzed via PCA following variability decomposition. However, the source
of variability between hyper-slices constitutes an exception, exhibiting structural instability even under low
imbalance conditions, due to the small number of hyper-slices.

Keywords: Four-Dimensional Data Cubes, Variance Partitioning, Principal Component Analysis, Dimensionality
Reduction, Unbalanced Data, Coefficient of Variation
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NpoBAedn NG unviaiag £§€AENG twv yevvnoewv otnv EAAGda: Zuykpltikn
afloAoynon twv vunodeypdtwv SARIMA, TwWV VEUPWVIKWVYV SIKTUWV HAKPAG
BpaxunpoBeoung uvnpung (LSTM) ko tou dpidtpou Kalman

Napaockev KAdZoyAou??, odia Avactactddou?, AnuAtplog NMamoutorc?, AvTwviog STaupdnouiog
I NMavernotriuto Makeboviac, SyoAr Emtotnuwyv MAnpogopiac, Tunua Eapuoouévnc MAnpo@oplkric,
Oeooalovikn

2 Maverntotriuto Autikric Makeboviac, SxoAr Emotnuwy Yyeiac, Turpa Matsutikric, ltoAeuaida

NepiAnyn

H mapoloa pelétn efetalel tnv mpoPAedn tng pnviaiag e€EAENg twv yevwvnoswv otnv EAAGSQ,
xpnolgorowwvtag dedopéva ylo tnv mepiodo 1950-2020, HECW TNG OUYKPLTIKNAG a€LOAOYNONG TPLWV
Sladopetikwy npooeyyioewv npoPAedng: Tou emoxkol auvtonalivépopou oAokAnpwuévou unodeiypatog
Klvntou péoou SARIMA (Seasonal Autoregressive Integrated Moving Average), tou LSTM (Long Short-Term
Memory), w¢ VEUPWVIKOU SIKTUOU HOKPAG BpaxumpdBeoung uvhApng, kat tou ¢pidtpou Kalman.

H aflohoynon Paociletal oe Sadikaocia Kulldpevng/emektewvopevng mpoPAedng (expanding-window
validation), evw xpnolpomoleital kat o €Aeyxog Diebold—Mariano yia tn oUykplon tng mPOPAEMTLKAG
eniboon¢ twv unodelypdtwy. Ta tpila poviéda edpapuolovtol o €va Kowo TAalolo TpoBAsdng kot
afloAoyoUvTal CUYKPLTIKA w¢ TPog TNV akpifeta twv mpoPfAéPewv toug. MNa tnv moootikr afloAdynon
xpnoLuornotouvral ot Seikteg opalpatog Mean Squared Error (MSE), Mean Absolute Error (MAE), Root
Mean Squared Error (RMSE).

Ta anoteAéopata Seixvouv OtL To UTIOSelypa SARIMA mapouotdlel tnv KOAUTEPN GUVOALKN TIPOPAETTLKN
eniboon Kkatd tnv Kavovik meplodo afloAdynong, evw to LSTM eudavilel vpnAotepa odpalpata
nipoPAedng. To ¢idtpo Kalman mapouotalel tn XapnAotepn TpoPAsTTIKY akpifela YeTatl Twv TPLWV
UTMoSEeLyUATWY. QOTO00, KAtd TNV afloAoynon tou 2020, wg replodou avinuévng apepfatdtntag Aoyw tng
navénuiag COVID-19, to LSTM mnapouoctdalel tnv koAUtepn mpoPAentikn emidoon, umodelkviovtag
peyoAUTEPN avOEKTIKOTNTA O GUVONKEC Slatapayng.

JUVOALKA, TA €UPAUATO UTIOSELKVUOUV OTL N TPOPAEMTIK OMOTEAECUOTIKOTNTA TWV UTIOSELYUATWY
Sladopornoleital avaloya Ue TG oUVONKEG TN XPovooelpac. To SARIMA gudaviletol anoteAeoUATIKOTEPO
O OXETIKA oTtaBepég ouvOnkeg, evw to LSTM mapouoctdlel AEoVeKTHUATA O TMEPLOSOUC QUENUEVNG
opepalotnrac.

NEEerg-KAELSLA: Mnviaieg yevvnoelg, ENada, mpoPien xpovooelpwv, SARIMA, LSTM, Kalman Filter, Diebold—
Mariano test, COVID-19, dnuoypadkég XpoVooELPEG.

Forecasting Monthly Births in Greece: A Comparative Evaluation of SARIMA, LSTM
Neural Networks, and the Kalman Filter

Paraskevi Klazoglou'?, Sofia Anastasiadou?, Dimitrios Papoutsis?, Antonios Stavropoulos!

I University of Macedonia, School of Information Sciences, Department of Applied Informatics, Thessaloniki,
Greece
2 University of Western Macedonia, School of Health Sciences, Department of Midwifery, Ptolemaida, Greece

Abstract

This study examines the forecasting of the monthly evolution of births in Greece using data covering the
period 1950-2020, through a comparative evaluation of three different forecasting approaches: the
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Seasonal Autoregressive Integrated Moving Average (SARIMA) model, Long Short-Term Memory (LSTM)
neural networks and the Kalman filter.

The evaluation is based on an expanding-window forecasting validation procedure, while the Diebold—
Mariano test is also employed to compare the predictive performance of the models. The three approaches
are implemented within a common forecasting framework and are comparatively evaluated in terms of
forecast accuracy. Quantitative performance is assessed using the Mean Squared Error (MSE), Mean
Absolute Error (MAE), and Root Mean Squared Error (RMSE).

The results indicate that the SARIMA model achieves the best overall forecasting performance during the
regular evaluation period, whereas the LSTM model exhibits higher forecast errors. The Kalman filter
demonstrates the lowest forecasting accuracy among the three approaches. However, when evaluating the
year 2020 as a period of heightened uncertainty due to the COVID-19 pandemic, the LSTM model achieves
the best forecasting performance, indicating greater resilience under disruptive conditions.

Overall, the findings suggest that the forecasting effectiveness of the models varies depending on the
underlying conditions of the time series. SARIMA appears to be more effective under relatively stable
conditions, whereas LSTM demonstrates advantages during periods of increased uncertainty.

Keywords: Monthly births, Greece, time series forecasting, SARIMA, LSTM, Kalman filter, Diebold—Mariano
test, COVID-19, demographic time series.
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