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Iepiinyn

Ot oAhoéva Ko TEPIOCGOTEPEG TEXVOAOYIKES EPUPUOYEG TOL OAANAOETIOPOVV UE TIG
SAPOPES TTLYES TNG AVOPOTIVIG VTTOGTAGT|G, £XOVV PTAGEL GNUEPA VO YopakTnpilovTon
Ao £va Koo 6ToLyEl0: TNV TAPOyWYN TEPACTIOV TOCOTHTOV OES0UEVAOV, 101MG OV 0L TO
ovykpOel pe TIg TponyoOUEVEG dekaeTiEG. AVTO TO YEYOVOG, OV EYEL EVOPLOVIOTEL
WOOVIKE e TNV TOVTOYPOVN OVATTLEN TV TEXVOAOYIDV OTOONKEVONG KOl AVAKTNONG
aVTIGTOLY®V TOGOTNTMOV OEOOUEVDV, EMPALEL peYGAEG dVGKOAESG KaTd TV a&lomoinon
TOVG ®G TNYN TANPOPOPNONG YO TNV EQOUPUOYN TPOPAETTIKOV HOVTEA®V HAONoNG
SULPOVO LLE TIG apyES TV TeEdimV TS Mrnyavikng Mabnong kot g EE6puéng I'vionc.
O K0p1og AOYOG givar 1 advvapio KTNONG TOV ETIKETAOV 1] TOV TPAYLOTIKOV TYLOV TOV
GLVOOEVLOVY QVTEG TIG EYYPAPES, OVAAOYO LE TO OV OVAPEPOUACTE GE TPOPANUQ
Koamyopromoinong 1 IaAwvdpdunong, yopig vo Katagedyovpe og O100KOGIEG TOV
emPdrovv peydheg ypovikég KaBuoTEPNGES 1)/Kal ovTicToo HeEYAAd VAKE KOOTY,
avaAoyllouevol mAVIOTE TOV TEPAOTIO OYKO O€0OUEVOV TOV  KOAOVUOOTE VO
OLLYELPICTOVLLE.

Q¢ amdvinon o avutd 10 TPOPANUA dwyeipiong TV mToAvapOumyv cuviBwg un-
ETIKETOMOMUEVOV GTIYUIOTVTTOV GE GUVIVACUO UE TNV TAPAAANAN VTTOPEN EVOS UIKPOV
TANO0VE ETIKETOTOMUEVOV OTLYLLOTLUTT®V, £l avadLOEel Ta TelevTaio xpovia 1 ekdoyn
TV alyopifumv Mepikag EmPrendpevng Madnong. Zopemva pe ovti tnv Kotnyopio
alyopiBumv, 1o ekdotote mPoPAenTikd povTEAD ekmaideveTal Pacilopevo oe €va
apywd pkpd mAnBoc moapaderypdtov kot yivetar mpoomdfeio AviAnong TV mo
YPNOU®V OVO TEPITTMOT CTIYUOTVRIOV Omd TNV OPKETE peyoAdTEPN Oe€apevn un-
ETIKETOMOMUEVOV TTAPOOEYUATOV, GTOYEHOVTOS OTn PEATiOON TOGO TNG GUVOMKNG
TPOPAENTIKNG GLUTEPIPOPES OGO Kot NG ofevapoOTnTog TOV OTOQAGE®V TOV,
aropoptioviag tov avOpdmivo mapdyovia ond TG ypovoPopeg  OladIKOGIEG
etiketomomons. OvclooTIKG, ETOIOKETOL | KAADTEPT LY VNAATION TG LTOPOGKOVGOC
KOTOVOUNG TOpay®myns tov ekdotote egetalopevov dedopévayv, Tol doTe v
emtevyBohv KaAvTepa amoteléouata e vEa AyvmoTa 0ed0UEVaL.

AvO amd TIC ONUOVTIKOTEPES KaTNyopieg TV adyopiBuwv Mepikog EmiPrendpevng
Mabnong eitvan avtég ¢ HuemPBriemopevng kon tg Evepyntikng Mdabnong. Av kot ot
d00 aVTEG EVPVTOTEG OIKOYEVELEG TPOCEYYICEWMV TAPOLGIALOVY APKETA KOWVE GTOtYKE D,
VI0OETOVTOG EMOVOANTTIKA CYNUOTO HAONONG KOl EMTPEMOVIOG O MOAVOTIKOVG
expontéc va  ocvvdvdlovior KOTOAAMA®G LTO TOV TPOMO Aettovpyiog TOvG,



SLPOPOTOLOVVTOL 0LCLNOTIKE oe €va onueio. H mpdtn mapdyel mApmg avtdvopo
epyoreio pdbnong, oe avtiBeon pe  ogvtepn, M omoia aflomoiel Tov avOpdTIVO
TOPAYOVTO EVIOC TOV TPV HABNONG TNG Yo TNV £YKLPT EVNUEPMOON EML TOV MO
OUPIAEYOLEVMOV UN-ETIKETOTOMNUEVOV TOPAOELYLATDV.

Eni tov mpaktéov, 1 KOpLa GLVEICPOPA TNG TAPOVGOS SLATPIPNG EYKELTAL GTNV AVASEIEN
™G YPNOWOTNTOG TV OUASOTOMUEVOV  EKHOONTOV €VIOC TOL TANGIOL TOV
alyopiBuov Mepwag EmPBiendpevng Mdabnong, tnv viobétmon punyovicpoy Tov
EMTPEMOVY TNV TEPAUTEP® UEION TOV KOGTOVS, YPOVIKOD 1 VAIKOV, Kol TNV
TOPOTNPNON THG YPNOILOTNTAG TOVGS, KAOMG Kot T HEAETN TNG EPOPLOYNG TAPOUOLDY
TPOCEYYIcE®MV GE EMOTNUOVIKA TeEdia TaL omoia 0ev £yovv pehetnOel, eite KabOAoVL gite
Y®Pig peydAn epupabovvon amd dAleg oyeTIKES epyacieg ot PiAtoypaeia. IIpokeipévou
péAtota va o1evpuvlel n dSuvvVaTOHTNTA EQPUPUOYNG TOV TPOTEWVOUEV®DV aAyopiBuwy, ot
VoBEcELG TOL TEOM KAV NTAV OAPKETA OVEKTIKEG, AEITOVPYMVTOG VIO OTOOOTIKA GYNUATO
péonong Miog Oyng, divovtag Tavtdypova PeydAo BApog 6TV amdKTnoT TPoPAEYEDV
VYNNG TOWTNTOS UHECE® TOWKIA®MY  TPOGEYYIGEMY GUOTUGNG  OUOOOTOMUEVAOV
expodntov. H npdtaom pdiiota cuvepyasiog tmv 00 avTdVv TPOcEYYIGE®V LTO KOO
pnyoviopd  aglomoinong t@v SBEcIU@V OE00UEVOV KOl VITOAOYIGTIKOV TOPWV,
YOPAGGEL Lio, GTPOTNYIKY LE TOADTAEVPQ TPAKTIKG OPEAT, TO OTTOL0 TPOKVTTOLV OO
TNV PUOVIKO GLVOLOGUO GTPATNYIK®OV LdOnong mov meplopilovv dpacTikd TOV YMPO
péonong tv vToYNPL®V HLOVTEA®V LaBnonG.

OlokAnpmvovtag, Bewpodpe 6Tl M Topovca dotpPn amoterel pion oAokANpoUEV
npoomadelo peAETNG TV eEETOLOUEVOV GTPATNYIKOV Habnong oto medio g Mepikmg
EmPrendpevng Mabnong, 1660 oe eminedo yevikdv TpoPANpdtev 6060 Kol GE 7o
eCEOIKEVIEVEG TTEPIMTAOGELS, OTMG OVTEG KATOYPAPONKAV Kol EPELVNTIKA. ATAOTEPOC
0T10Y0G, MEPOL amd TNV avAdEEn VE®V aAyoplBuwmv, amotélece o GyoAacuOg Kot 1
e€aymyn XPNOUOV GUUTEPAGUATOV TOV UTOPOVV VO WPEANGOVV TOVS EPEVVNTES TTOV
acoYOAOVVTOL pLE TO TTEDI0 AVTO.

2HVOEGHOG ONUOCIEVGEMV:

https://dblp.org/pers/hd/k/Karlos:Stamatis



https://www.google.com/url?q=https://dblp.org/pers/hd/k/Karlos:Stamatis&sa=D&source=hangouts&ust=1580411605787000&usg=AFQjCNHIJeg8bUO4OeRROUHiuV1Ysi3WDA

Title of Thesis

Development of Partially Supervised Machine Learning Algorithms

Full Name

Stamatis Karlos

Three-member Advisor Committee

Sotiris Kotsiantis (Assistant Professor, Supervisor)

Dimitris Kavvadias  (Assistant Professor, Member of the Advisor Committee)

John Mourjopoulos  (Professor, Member of the Advisor Committee)

Abstract

The increasing number of technological products that interact with various views of a
human’s life are currently characterized by a common factor: the production of vast
amounts of data, compared especially to the corresponding quantities of the last
decades. This fact, which has been ideally harmonized with the parallel evolvement of
the storing systems and the data retrieval mechanisms, has inferred great obstacles
during their exploitation as informative sources for training the corresponding learning
models, according to the principles that are defined by the fields of Machine Learning
and Data Mining. The main reason is the inability to obtain the ground truth of their
target value, either in the case of Classification or Regression tasks, without procedures
that demand a lot of time or monetization costs, regarding the large volumes of data
that are usually available.

As a solution to this reality, which is characterized by the existence of numerous
unlabeled data along with only a few labeled data, has aroused the last years through
the Partially Supervised Learning algorithms. According to their generic operation,
each learning model is refined using only a small portion of the total amount of
collected data, which have to get labeled through an accurate mechanism, and then the
pool of unlabeled data is mined for detecting the most informative instances, aiming at
improving both the predictive behavior and the robustness of its decisions, without
depending much on the human factor, whose contribution is usually time-expensive
and costly. Indeed, this kind of algorithms try to uncover the underlying distribution of
generating data, so as to obtain better generalization performance over unknown data.

Two of the most important categories of Partially Supervised Learning algorithms are
these of Semi-supervised and Active Learning. Besides the fact that both of them share
some common properties, adopting iterative learning schemes and letting probabilistic
learners to be combined appropriately under their operating framework, they
substantially differ over one point. Although the former category produces fully
automated learning tools, the latter employs human oracles into its learning kernel, so
as to make queries over the target value of the most ambiguous unlabeled instances.



In practice, the main contribution of the current thesis is to highlight the use of ensemble
learners into the Partially Supervised Learning algorithms, the adoption of mechanisms
that enable the additional reduction of time and cost expenses, observing their behavior
into this kind of algorithms, as well as studying the usefulness of similar approaches
into more specific scientific fields that have not or slightly been examined by other
demonstrations in the literature. Moreover, in order to favor the wide applicability of
the proposed algorithms, loose assumptions were posed, operating under efficient
single-view learning schemes, trying to obtain accurate enough predictions through
several approaches of formatting base learners. The suggestion also about combining
these two distinct approaches under a common framework of exploiting the available
data and computational resources, led to a learning strategy that is proved really
beneficial on real-life scenarios, which stem from a harmonic combination of separate
learning strategies that highly reduce the version space of candidate hypotheses.

To sum up, we consider that the current thesis constitutes one comprehensive work that
examines the operation of several Partially Supervised Learning algorithms regarding
their application on both generic and more specific problems. The ulterior ambition,
besides highlighting the applicability of the proposed works, was to provide thorough
comments and to extract useful directions and conclusions that could facilitate the
further study of this interesting field.
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