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IIepiAnyn

H ouvexng ynelomnoinon mou AapBavel xopa ta tedevutaia Xpovia otov KOOHPO TRV EITl-
XEPNOE®V, €XEl MG AMOTEAEOPNA TNV AVAYKIN Yld AUTOPATONOiNon eV 81adikaciov mou tig
arotedouv. Autr) 1] avaykr €xet 08nyroet o éva audnuévo evilapepov yia ta Yyneplaka po-
prot - RPA ( Robotic Process Automation ). Ilpokettatl yia Aoylopiko to oroio autopata
extelel emavadapBavopeveg epyaoieg. To RPA BonOnoe tig emixelproeig va peiwoouv Spactt-
KA Ta pyaotakd kabnkovia tov urnaddndev, 181G ot XEPOVAKTIKY epyaocia, Sivoviag Toug
TV €UKA1Pia Va EPYAOCTOUV 08 KAAUTEPEG OUVONKeg €v avilBEoel [1e 10 TapeAbov.

Ta ogpéAn tou RPA otnv £§01KOVOUNOr TOU KOOTOUG KAl 08 AAAOUG OXETIKOUG Seikteg a-
nodoong €xouv mapouotactel ektevg. Ilap’dAda autd pia and g peyaAutepeg TIPOKANOELS
ou agopouv 1o RPA eivatl n anotedeopatiki avayveplon 61adikaoi®v Kal £pyaoi®v Iou
Yewpouviatl kataAAnldeg yla autopatonoinon. Zuvnfwg ot meptypadeg 1ov 61ad1Kkaci®v rmou
akoAouBouvial og Evav opyaviopno, oneg ot odnyieg yia pia avadopd, UndpXouv os Hopdr)
KEWEVOU KAl €Kel TTAPEXETAL ONPIAVIIKI] YV®OL] Y1 TO €VOEXOHEVO EMMIMESO AUTONATOIION)-
ong. QoTo00 01 EMXEIPNOEIS OUXVA dlatnpouv ekatoviddeg 1 akopa XAadeg anod auteg
1§ TIEPlypadeg, 1o oroio PeBaimg Kab1otd v XEIPOVAKTIKY avaAuon HUn ek, e161KA yla
peyadutepou peyeboug opyaviopous.

Avayvepidoviag tnv PEYAAn XEPOVAKTIKY MPoortdbsia rmou anatteital yia tov kabopt-
0110 10U TpEXovIa Babpoly autopaTioloU O Pld EIMXEIPNO1aKT) diadikaoia, rpoteivoupe pa
1€60do 1 oroia propei avtopata va KAVeL AUThV TV avayvoplon.

[Tio ouykekppéva ot apouoa SUMAGHIATIKY epyacia £€xoviag oG €i0odo eyypagpa dia-
dikaowwv, xprnowionoovpe epyaldeia ya myv enegepyaoia puokng yAdwooag ( NLP - Natural
Language Process ) 11€ OKOIO TtV avayveoplon ToU EKACTOTE KEWHEVOU KAl ASOMOI0UNE TV
eruBAenopevn padnon ( supervised machine learning ) yia va taivoprjocoupe pa gpyacia
TIOU Teplypadetal oe autd Ta £yypadpa oG MANPag Xelpovaktiky ( manual - 0 ), ©g adAnAe-
niibpaon avBparou pe kanoo ovotnua (interaction of human with information system - 1
) 1 ®g autdpartn (automated - 2 ).

H a&loddynon éywve pe éva oet 507 Spactnpotev arnd éva ouvolo 47 Kelpévev pe
neplypadeg H1ad1kaoiov Kal ermdeikvuel g 1 P1EBodog pag mapdyel 1KAvVOIrtoTIKA Arote-

Aéoparta.

Aégerg KAebua

Pourdt Aoyiopikou, Emixeipnolakég Atabikaoieg, Enegepyacia @uowkng Mwooag, AA-
yopiBuotr Mnyxavikrig Mdabnong, Ta§ivopnon Aebopévav, EmBAenopevn Mabnon, Yreppo-

vtedoroinor
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Abstract

The continuous digitization that takes place the last years in the world of business, re-
sulted in the need of organizations to improve the automation of their business processes.
This has led to an increased interest in digital robots - Robotic Process Automation ( RPA).
RPA solutions emerge in the form of software that automatically executes repetitive and
routine tasks. RPA has helped businesses to drastically reduce the working assignments
of the employees, mainly in the manual section, giving them the chance to work under
better conditions in contrast to the past.

The benefits of RPA on cost savings and other relevant performance indicators have
been demonstrated in different contexts a lot. Although one of the key challenges for
RPA endeavors is to effectively identify processes and tasks that are suitable for automa-
tion. Textual process descriptions, such as work instructions, provide rich and impor-
tant insights about this matter. However, organisations often maintain hundreds or even
thousands of them, which makes a manual analysis unfeasible for larger organizations.

Recognizing the large manual effort required to determine the current degree of auto-
mation in an organization’s business process, we use this paper to propose an approach
that is able to automatically do so.

More specifically, in this thesis having as input documents of processes, we use the
tools to process natural language ( NLP - Natural Language Process ) in order to identify
each text and we leverage supervised machine learning to automatically identify whether
a task described in a textual process description is manual ( manual - 0 ), an interaction
of a human with an information system (interaction of human with information system -
1) or automated ( automated - 2 ).

An evaluation with a set of 507 activities from a total of 47 textual process descriptions

demonstrates that our approach produces satisfactory results.

Keywords

Software Robot, Business Automation, Natural language Processing, Machine Lear-

ning Algorithms, Data Classification, Supervised Learning, Overfitting
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Euyxaplotieg

Ba 1feda Katapxnv va euxaplotnon tov Kabnynt K. Avbpéa Ztagulondrn yla v
€UKA1pia IOV POV £8m0E, Va EKTIOVI|O® Tt SIMA®PATIKI pou epyaocia oto Epyaotrjplio Eugpuav
Zuotnpatev tou topéa TexvoAdoyiag [TAnpogpopikng kat YrioAoylotwv tou EBvikou MetodBiou
[ToAuteyveiou

[6waitepeg euxapiotieg 9a 1Beda va 660w otov KUp1o Tedpylo LioAa yia Vv eSalpeTIKY)
ouvepyaoia Kat ) ouvexn Kabodrynorn Katd i) ouyypadr] g epyaciag avtng Kabmg Kat v
Apeon aviarnokplon tou o onola Suokodia avupetwrmda. Tov euxXaplot® IOV e TIPOETPEYE
va EPYAot® ot €va YEpa tooo evilapEpov Katl SII0UPYIKO OnIg akplBrg 1o eixa oto pualo
HOU Otav ToU TO MPOTEVd.

'Eva euxapiloted opeido kat otov Henrik Leopold kaBnyntr) tou Kuehne Logistics Univer-
sity tng I'eppaviag kabwg xapn otn oupBoAr) tou eixa to annotated data set yia va priopéow
va £pyaoct® mave oto 9épa rnou SidAeta.

Autrv v ouypn) tedeldvel éva oAU peyddo tagidt ya spéva. Ta xpodvia g <oxoAngs,
ftav oAU yepdta xpovia. IIépa amo g teXVikeg YVOOELS TTIOU KATAPEPA VA ATTOKTH0®, YEPLoA
e epneipieg, éxkava tadibia, ouppeteixa oe eBeloviikd rmpoypdppata, éKava €va arioteuto
Erasmus oto BéAyto, doudeya oe eprjpepeg Souleleg aAdd ékava KAl pia oAU METUXNHEVD
TIPAKTIKI] TIOU 10U £€8woe Pia Kateubuvon yia 1o péddov. To onpaviikotepo anod oAa yvopiod
Kat S1apopP®oda Tov £auUto HoU.

®a 116sda va euxaplotro® 6A0Ug Toug avOPITOUG MoU HTav PéPog autoy Tou ta§idilou.
[Tpwta amod 6Aa 1oug 1o Kovivoug pou @iloug v Miva kat tov Aévtio rou eivat cav adedpla
pou, Kat rou ndvra nrav €ket yia va pe BonOrjoouv. Trv apéa pou amno v oXoAr) v Zodia,
tov Ztédio, tov Niko, tov Kipeva, tov Koota, v Afuntpa, tov AAé§avdpo kat tov Ayyedo
HE TOUG Oroioug MepPAcale AMEPeg OTIYHES SEyvolaoldg, XaAdpmong aldd Kat rmieong Kat
ayxoug. Euxapiote® 0Aoug toug @idoug rou eival moAdoi yla va ovopation.

Tédog, aro kapdiag da 1Bsda va euxaploto® MOAU TV OIKOYEVELD HOU, TNV HUNniEpd
pou Bdoo, tov natépa pou BaAéplo kat ta adédgia pou Niko kat Hpe yia v otpin, tmyv
KaBodrynon kat tv nb1KIr CUPNAPACTACH TOU POU MPOoEPeEPAV OAd AUTA Ta Xpovia. Agv

9a eixa katapépet tinota xwpig v Ponbeia toug.

ABnva, Anpidiog 2021

Epnun Meyaootkovouou
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IIpoAoyog

ZT0 MPWT0 KeEPAAAIO YiveETAl Pla €10ay®YL g dmleopatkng epyaciag. Xudnteitatl 1o
Kkivntpo Kat 1o mpoBAnpa mou eviorioape Kat Baciotnke oAn n epyacia. EmumAéov, ma-
pouotadetal 0 OT0X0g Kal T0 MePiypappa TV d1apopev KePalainv Tou KEWEVOU aUTHg TG

Sumlepatkng epyaociag.
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Ewcaywyn

1.1 Kivntpo

HOAAO{ peydldol opyaviopol auty) TV Oty AVIIHETRITI(OUV TV IPOKANon va cupba-

bioouv pe v auvinuévn yneloroinorn. Metadu aAAev, anatteital va rpocappocouV
1A UMAPXO0VIA ETTXEPNOIAKA POVIEAQ TOUG KAl AVIIOTO1Xd vd BEATI®OOUV TV AUTORATOIIO0N-
on TV emXelpnPATKeOV Stadikaci®v. Eve 10 mpdto eival Kuping otpatnyko kabrkov, 1o
Sevtepo artattei CUYKEKPIPIEVEG Ae1TOUPYIKEG AUoelg. Mia ard autég 1ig AUoelg yla v audn-
01 TOU AUTOPATIoRoU eival n ripéogatn e§€Agn tou Aeyouevou Robotic Process Automation
(RPA) - 1] ota eAANVIKA Pn1akd pOProt. ZUYKEKPIPEVA TPOKELTAL V1A AOYIOHIKO TTOU EKTEAEL
avtopata sravadapBavopeveg kat ouvhOelg epyaoieg. Me autdv tov 1poro ot epyalopievol
HIopouv va aplepwoouv Xpovo Kat rpoorabela o 1mo repirnmlokeg Kat pe peyadutepn asia
£PYAOIEG.

Evo ta opéAn tou RPA €xouv anoderyBei kat oe dewpntuikd Kat nmpakuko miaiolo, pua
ano 1S PaciKkOtEPEG TMIPOKANOEIS €lval O ATIOTEAECPATIKOG TTPOCGO10p100g Sladikaociewv Kat
£PYAOIRV TIOU £lval KatdAAnAeg yia avtopartonoinon. MExpt otypng ot EpEUVES £€X0UV ETTIKE-
vipaBel otnv £dpainon KPtnpiov Kat avaluTtike®v odnylov yia Tov S1axoplopod oV KatdAAn-
Aov autev dadikaoidv. Qotdco, 0Aeg autég ot p€Bodot armattovv XEPOoKivn avaiuor amo
Karowov avBpwrio, e§aptmvial SnAadn ard v pun autdpatn avayveplon TV pyactov Kat
(Urto-)d1EPYaAcIOV TTOU AUTOPATOTIOOUVIAL 1) Urootnpioviatl anod éva ocuotnid MANPO(oPIEV.
Aut) 1) epyaocia avayvoplong anattet §1e§061kr] avdduon v eyypadev g ekactote d1adi-
Kaoiag 1) tov poviedav, oxediov rou pnopei va uvnidpyouv. Kupieg ta éyypaga, rapgxouv
ouvnBwg TTAoUo1EG Katl Aertopepeig MANPoPopieg OXETIKA P TO TTOavo eminedo autopatono-
inong. Ot opyaviopol @otooo, Teivouv va §1atnpouv eKatovtadeg 1] akopa Kat X1Atadeg anod
auvtd, 1o o1oio Kaflotd v avayveplorn aut] oAU 6UOKOoAD.

Epeig, @g véol nNAeKTPOAOYOl PNXAVIKOL KAl PIXAVIKOl UTIOAOY10T®V, €11a0Te UIOYXpE-
WOPEVOL VA TIAPAKOAOUBOUPE TIS TEXVOAOYIKEG TAOELS IMTOU AAPBAVOUV X®WPa OTOV TOPEd 1ag
Kal va eknatdeuooupe ToUg £aUTOoUg Pag, MOTE va sipaocte oe 9éon va oupBaldoupe otnv
BeATi®OT KAl OTNV CUVEXT] AVAITIUSH UMEPOUYXPOVOV AUCEWV.

Ot rpoavapepbévieg Adyot rapaxivnoav v €peuva Kat ) ouviadh autig g dueopa-
TIK1G gpyaciag. Avayvepidoviag ) PeyaAn XelpoKivntn mpoornddela mou anatieital yia tov
pood10p10110 ToU Paboy autopatiopoy OTig EMXEIPNIATIKES H1a81kaoieg EVOg 0pyaviopou,

XPNOLPoolovEe auto To £YYPadO Yia va MPOTEIVOULLE £va PXAVIoHO TIOU PITOPEL va To KAVEL

AitAeopatxny Epyaocia m
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auvtopatd.

1.2 To npoBAnpa tng Avayvepiong Atadiraciov

O 1poodiloplopdg Tou emmedou autopatiopou plag diadikaociag arotedsl pa apketa
dUoKkO0An douAeld amod Vv pepla £vog avaAutr). AKOPA Kat av KatadEpel va eviorioest dia-
d1kaoieg ol omoieg €ivatl kataAAndeg ylia autopartoroinon pe BAch ta KPpla mou £XouV
Yeomuotet, dev eival olyoupo niwg Sa eival ) kataAAndotepn Sadikaoia anod oAeg 6oeg unap-
XOUV 01OV €KACTOTE 0pyaviopo. [Iépav toutou mpodkeltal Kat yia pia e§apetika xpovoBopa
dabikaoia. Av avaloyiotel kaveilg mooeg Sieubuvoelg, THNpata Kat urno-opddeg propet va
UTIAPXO0UV O€ £vav Opyaviopno amno Tig oroieg n kabepia £xel 11§ d1keg toug Sradikaoieg, pro-
pel va kataddBel ot eival oAU §UoKOAO va avadubei 6Aog aUTog 0 OYKOG XEPOKIvVNTA Ao
ortolovdrIiote apldpo atopwv Gote va ermAexOel 1 00Ot 1] 01 owoteg Sadikaoieg. Auth 1
ermdoyn n omoia dev eival n PEATIO €XEl G ATMOTEAEOPA va PNV ermdepel ta embupnta

aroteAéopata 6oov apopd v £50IKOVOUN 0T XPOVOU KAl KOOTOUG OTIG EITIXEIPHOLIG.

1.3 Ztoxog AunAwpatikiyg Epyaoiag

ZT0X0g g rmapouoag SUMAGPATIKAG epyaociag ival va oag Imapouctdosl pla mpotaon,
nou 9a €Auve 10 mapanave npoBAnpa. Andadn évav pnyaviopo o oroiog Sa propei va
avayvopiost mv duvatotnta autopatonoinong piag epyaciag, X®pig v EUMAOKr KAMO10U
avOpwrtou - avaAuty). ITo ocuykekpipéva oty 1kt pag mpooeyylon npoornabroape va ouv-
dudaooupe v ermBAenopevn pnxaviky pdadnon (supervised machine learning) kat tig texvi-
Kég enedepyaoiag euolkmv yAwooov (natural language processing) pie okoro tov S1axoplopo
KABe epyaoiag oe (1) xepoxivntn epyacia (manual task) , (2) os gpyacia xprot, dndadn
aut n ormoia yivetat pe adAnAemnidpaon evog avOpdIiou pe €va MAnNPopoplakd cuotnpa
(user task) 1 (3) oe autopatonoupévy epyaocia (automated task). Zto Zxfpa 1 gaive-
Tal pa neplypadr) plag dadikaociag kat avadEpovial ol mMPEPOUS epyaocieg pe tov fabpo
autopatonoinong g Kadbespiag.

To Zxnpa 1 deixver o1 auvtr) n nieprypadr) dadikaoiag repdapBavel Vo xelpokivnteg
epyaoieg, dUo epyaoieg xprotn kat dUo autopatonoupéveg dadikaoieg. Ol XePOKivnTEg
epyaoieg mepldapBavouy v anodaon ToU €MOIT OXETIKA Pe To attnpa adesiag ( task 3 )
Kat Vv oAokANpeon tov dadikaciov Siaxeipiong amno tov eknpooeto tou HR (task 6 ). Ot
epyaoieg xprjotn tvat ot duo epyaoieg g dadikaoiag rmou extedovval pe ) PorBeta evog
MMANPOPOPIAKOU CUCTHHATOG. T0 CUYKEKPIEVO TTapadetypa dnAadn n urtoBoAr kat n Afyn
tou aunpatog adsiag. (task 1 xai task 2 ). Télog ot autopatoroipéveg epyaoieg sivat
AUTEG TIOU eKTeAouvtal ano 1o ouotnpa ERP. Autd nieptdapBavet tyv ermotpodn g aitnong

otov untaAAndo ( task 4) kaBag kat ) e1doroinon tou exkrpoonriou tou HR (task 5).

Z10 apakate rapadetypa @aivetal akpiBog o otdxo0g g rapovoag SIMAOPATKNG Epya-

olag, 0 0TI010G ETNYPAPPATIKA ATIOTEAOUTAV AT TNV EUPEOT] OARV TOV £PpYACI®V PECA ATIO pia
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1.3 Ztoxog Autdepatikng Epyaoiag

TASKID: 3 1 TASKID: 2 | L TASKID: 1 |
decides H receive ! H submit '
reguest | request ' | vacation request |
supervisor i supervisor | i employee |
manual ! user task ! ! user task '

H‘“‘\-\.\

The vacations Pequest process starts when an empToyee 5ubn7'it5 a
vacation reguest v‘?a\the ERP system. The request is then received
by the immediate su\“pﬂg\visor‘ of the employee requesting the
vacation. The supervisor&.decides about the request. If the
request is rejected, the application is returned to the employee.
IT the request is approved, a notificatiorwis generated to the HR
representative, who then_'@;ﬂeteﬁ }a’e respective Wmanagement
procedures.

TASK ID: B . TASK ID: 4 . . TASK ID: 5 .
complete . refurn . . generate .
procedure application . notification .
HR representative - ERP system ) - ERP system )
manual - automatic . - automatic .

Zxnpa 1.1: Ilgpypagn emyeipnowakng diadikaoiag Ue UTOYPAUIOUEVES ETUEOPOUS EQYAOIES
Kat avagopd tov aduov avutopuatiopoy Toug

nieptypadrn piag Siadikaoiag, Kat 1) KAtnyoplonoinon toug pe Baon tov fadbpod avtopatiopou

toug. Ot KUpP1EG TIPOKAT0E1G Y1a TA TAPAIAVE HTav ot €§1gG:

o [1p00610p10Ud¢ TV goyactev: [Ipv ano v ta§vopnon pag epyaociag, pia autopa-
TOMOUPEV] TIPOOEYYon TpEmel va eivat oe 9¢on va eviomilel 11§ €pyaocieg mou re-
piypagovtal oe éva keipevo. [Ma mapddetypa ta prjpata amod 10 maparndave Keipevo
&erwva (starts), «aroppipOnke» (rejected) xkat «eykpibnke» (approved) dev oxetiovrat
e epyaoieg. ‘Ocov apopd 10 «ervar dev oxetiletal pe v epyaoia tagvopnong -
ne1dr] avIUPOoOo®IIEVEL €va KOPPATL Peta-TAnpogopiwv (meta-data) tng Sadikaoiag.
Ta 6vo ernopeva prjpata dev eival oxetika Kabmg oxeTidoval e 0poug apd e epya-
oleg, 6nAadr) «eav 1o attpa armoppiPpBei» 1) «edv 10 aitnpa eykpiOed» eptypadouv pia
Katdotaon Kat 0yl pia dpaoctnpiotnta nou extedeitat. Iépav tou 1pocdloplolioy 1ou
PNIATOG, 1] AVAYVOPLOoT TRV PYacidVv arattel emiong va Ppebel onotd to avikeipevo

OTO0 OToi0 avapEpeTal €va prjid Kat o TIopog IoU eKTeAEl v gpyaocia.

o MeAéwn tov oupgpaloucvov: Ta va ipoBAepbei adiormota edv pia cuykekpipévn Spa-
otnpotTa gival epyacia XelpoKivntn, epyacia Xpnotn 1) autopatonoupévn epyacia
npErnet va AngOouv unoyv Kat ta oupdppalopeva. Ag ndpoupie yia apadeiypa my p-
yaoia 2 and 1o napandve Keipevo. Eve og autnv v nieprypadn Siadikaoiag to attnpa

abelag unoBaAAetal o €éva ocuotnpa rmpodoplev, Ja propovuos oe AlAeg dladikaoieg
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va untoBdAAetatl ypartd 1) ipogopikd. To yeyovog ot éva ouotnjia mAnpogpoplov ava-
(PEPETAL OTNV MPWTH MPOTACT MPETTEL aviiotolxa va AngOei urowv katd v tadivopnon

pag epyaciag mou neptypadetal apyotepa otr dadikaoia.

Yug enopeveg evotnieg 9a MmapouolactoUV €KTEVRS Ol AETTTOPEPEIEG TNG IMIPOTEIVOHUEVIS

Avong pag.

1.4 Zuvelwopopa Aumdopatirig Epyaciag

'Onwg avapépbnKe napandve, OKOog g SUTAOUATIKAG £ivat 1 avartugn evog cuotrpa-
106G TO OIToi0 €ival 1KAVO va avavepioel EMXEPNPATIKEG Sladikaoieg KAl va TG KATYOP10-
nowjoel pe Baon tov Pabpo autoparornoinong toug. Xpnoonoloviag v pebodo pag Evag
avaldutrg propei va araAdaxBei anod auto 1o xpovoBopo epyo. Embiokoviag autd to otdoxo
pedetfjoape Kat a§lodoyrioape OXEUKA £pya, avartuéape ka dnuoupyroape pa Sikr pag
MPOOCEYY10T) Kat v aloAoyroapie.

Enopéveg aut n Sumdopatiky apexet 1§ aKOAOUBeG oUVEIOHOPES:

e Avaoromnnon BiBAroypadiag: Zuldéape Siadopa Epya Iou acxoAouviatl Pe To IIPOBAn-
pa avtopatoronpévey Stadikaoiov RPA kat pn, tig pedetrjoape Kat a§loAoyrjoape ta

MAEOVEKTNATA KA TG aduvaplieg Toug.

¢ Katnyoplonoinon {nunpatev: Avartuéape eva 9empnikd mAaiolo mou Katnyoplo-

motel onpavuka {npata mou oxetiovratl pe o 9épa pag.

e Nia pé0odog avayvapiong Kat katnyoplonoinong: Metapépapie 10 Se@pnTiko pag
rm\aiolo oe mpddn kat avartuape pa véa mnpoogyyon. H pébodog pag Paociletat
OE OUVIAKIIKY] avAAuor], YPAPHATIKEG OXE0EG Kal egaptroelg. Tuvbudloupe yvootd
epyaleia NLP kat oto 1€Aog ouykpivoupe Sidpopoug aAyopiBoug pnxavikng padnong

yla va ouykpivoupe anoteAéopatd.

e ITIAnipeg oUvoAo Sedopévov: Ta va afiodoyrjooupe v peBodo6 pag cuddégape 47
nieptypageg Sadikaoi®v ano diapopoug topeig. 'OAa ta Kkeipeva niepltdapBavoviat oto
TéA0G NG SMAepPaTKLG, 10 oroio Ja ermrpéyetl Kat oe AAAOUG EPEUVNTEG VA KAVOUV

doxkpEg, kabwg eival évag topeag mou dev eivatl eukodo va Ppebet Data Set.

e IIpootyylon a§toddynong: I'a va eKTifjooulie v akpiBela Tou PoviEAoOU pag Xpnot-
porotjoaie éva uroonpewpévo data set 507 oUVOAIKA epPYAOIOV e ETIKETEG OGS TIPOG

10 eminedo autopatonoinong.

1.5 Aopn Autdepatikig Epyaciag

H epyaoia autr) eivatl opyavepévn os 5 kepalata eKT0G NG E10AY®YIG OTTOU TOTI00eT|OnKe
10 POBAnua.
Yo Kepddaio 2 kaAuretal 1o 9enpnuiko uroBabpo 6owmv Kpibnkav arnapaitnta yia v

Katavonorn avtng g Smlepatikng epyaciag. ApxXika yivetat avagpopd oto poBAnpa tng

m AitAeouatxn Epyaoia



1.5 Aopr Autdepatukng Epyaoiag

avayvoplong emyepnolakev dtadikaciov avaluoviag Paoikég Evvoleg, mpoBArjpata Kat o-
poAoyieg. Ilapouoiddoviatl emiong ot Paoikég évvoleg tou NLP kat 6Aa ta epyaleia rmou
Xprotponotrjoape. X1 oUvEXEld yivetal pia napouoiaor tou related work, 6nAadn twv on-
HAVTIKOTEPOV EPYACIMV TTIOU £X0UV YIVEL PEXPL ONIEPA TTAVK OTO TIPOBANIA TTOU KaAoupaote
va Auocoupe.

Zto Kegpaldato 3 avadvovial ot 0xXe61a0tikeG MMAOYEG ITOU KAVAE KATA TV AVAITTUSH TV
poviédev pag Kat ta Brjpata vdonoinong rmou akoAoubrjcape. Ilapouoiadoviatl ot 1porot pe
TOUG OTIOI0UG AVIIHEI®ITIoAE ta Orold MPOoBANIIATa CUVAVIHOAPE Kal KAO10l aAyopiopot
yla v meptypadr) tov AUcewmv.

Zto Kepdldawo 4 napouoiaovial ta dedopéva pe ta oroia epyactnkape KAt ta Xapa-
KINP1lotika toug. [Tapouoiddovial emiong ta arotedéopatd toVv IMEPapdI®v K e§ayoviatl ta
ouprnepaopata. EeKIVAPE PE H1d CUYKPITIKL PEALTN TV §1aPOpETIK®V HOVIEA®V TToU 61)-
Houpyroape, avalioviag SEXmPLotd ta S1apopa XapaKPloTiKA Kat TOV TPOTTO 1€ TOV Orloio
autd ennpeddouv v eknaideuon Kal 1a anoteAéopatd 10U PovieAou.

Yto KepdAaio 5 yiveral pia ouvowrn g SUTAGUATIKIYG KAl Ot OUVEXEld e§ayovial Kat
OUYKEVIP@VOVIAL TA TEAIKA CUNIEPACHATA. XTI OUVEXELA AVAAUOUE MPOOMITIKEG TIAPATI)-
P1OEIS TOU OUYYPAQEA KAl KAVOULE HU1d ITO0TIKY adloAdynon tewv anotedecpdtov £éxoviag
anopakpuvlel and ta aplOpnTikda anoteAéopata Kat Kotaviag ) Yevikotepn eikova. TéAog
avadepovtal mbaveg peAAoviikeég KateubBuvoelg NG EMOTNHIOVIKIG PEALTNG, TIEPLOCOTEPES
and 1§ oroieg MPOKUITIOUV ®G AOYIKY] OUVEXElA NG SOUAEIAg MOU KAVAPE yla AUt TV

epyaoia.
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OsPNTIKO unobabpo

E : 10 KeEQAAdalo auto tapouoiadovial avaAuTikd ot IPelg Baoikol ITUAMVESG TTOU £X0UV OXE0T)
e v gpyaoia avtr), dnAadr n texodoyia RPA, n enefepyaocia guoikng yAwooag NLP,

KAl KATIO101 aAyop10110t Pnxavikhg pabnong pe toug oroioug Souléyatie.

2.1 Robotic Process Automation

2.1.1 H avayrn yua ynelard popmnot

H ynolornoinon dev anoteAél mAéov kawvoupylo @avopevo. O topéag tou IT egedioostat
ouvexmg Kat dnuioupyel véa mpoiovia kal eukalpieg. 'Etol ta onpepva emxeipnpatka
eP1BAAAOVIA AVTIPETRITIOUV TOV OUVEXT] YWHPLAKO PETACXNATIONO, 11€0A OTOV OIT010 OUTE 1)
auUTOPATOIOiNoT], OUTE 1] POUIIOTIKY £ival véeg e§edielg. Ta tedeutaia xpovia, to RPA €xet
1paBriel Peyddn €1APIKY) ITPOCOXT) OXETIKA JiE T1§ ITPp®ToBoUAieg autopatiopoy. Zupgpova pe
tov 'Opdo Yrinpeowov [TAnpogopiov (Information Services Group - ISG) (2021) o1 ieAdteg
tou RPA cuvelbnrorototv peiwon katd 75% 1] IeplooOTEPO OTNV EMIXEIPNOIAKY IIPooTtadsia

Kat avgnon nave aro 80% otnv arotedeopatkotia v d1adikaociov.

2.1.2 Tieival ta PYnPplaxka popnot

Ia va yapaxkmpiooupe 10 RPA pe Sounpévo tpomo, rmapouctaloupe Ta KUpld Xapd-
KIIP1O0TIKA TOU OT0 IMAPAKAT® oxnpa divoviag £épgaon os téooepa Peyddad XapaKiploTiKd.
O1 IEEE Corporate Advisory Group opiouv 1o RPA wg t xprjon piag «rporaboplopévng
mapouciag AOYIOHIKOU IOU XPIOUIOMOIET EMIXEIPNIATIKOUS KAVOVEG Kal TIPOKAO0PIoPEVT
SpactnplotnTa yla v 0AOKANP®OT 1§ AUTOVORNG EKTEAEOTG EVOG oUVOUAoHOU dladikaot-
@V, HpAOCTNPOTHTOV, CUVAAAAYOV KAl EPYACI®V O £va 1] IIEPLo00TEPA CUOTHATA AOY1OHIKOU

yla va anodooouv éva amnotédeopa 1) urnpeoia mou da ywotav pe aviporvny diaxeipiony.

To RPA Aettoupyel otn) dienagrn Xpr oty 1oV epyaleiov AOYIoHIKOU Kal AUTOPATOIIOEL TIg
aAAnAemudpdoelg pe To MOVIiKL Kat 10 MANKIPOAOY10 yia v adaipeon snavalapBavopevev
XEPOVAKTIKGOV epyaoi®v. Auto gdayiotoriolel 1o avBpariivo Aabog rmou propet va opeidetat
oe AN 1] og e€aviAnon. Tupgeva pe akadnuaika keipeva tou topéa diakpivoupe tpelg

pooeyyioelg yia v owkodopnor tov RPA.
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Zxhpa 2.1: Kvpior Toueic tou RPA

o [lpatn mpoogyyion: H mpwtn nipoogyyion pabaivel va avtopatorotei epyaoieg ano na-
padeiypata 1 and emdeifelg. Ta RPA eite mapatnpouv dtav o1 avOpeIiol eKteAouv T1g
gpyaoieg, eite eneepydlovial ta apyeia kataypapng oupreptdpopdg (process logs) tou
Aoylopikou. ‘Eva napddetypa anoteldel pa epyaocia mou rniepi€xetl apyeia e10odou kat
£8080ou arto ta oroia to RPA propei va e§aydyet 1oV UMOKEIEVO Kavova 1) Ipoypappd.
Autr) slvat pa amo g dnpogaéotepeg pooeyyioeig ya ta RPA. Qotooco dev yevike-
Uetal Kadd o véeg epapoyEg Adym Tou 181aitepa OUYKEKPIIEVOU oXedlaoiou apxeiov

Kataypadng aAdd kat v Sarepav tou Xprot).

o Acutepn mpoogyyion: H deutepn mpoogyyilon pabaivel epyaoieg amo keipeva meptypa-
v dadikaociwv. Autr n pebodog €xel Baoiotel otoug avOpOIOUG KATA EPPECO TPOTIO
agpou ta £yypada mou rneptypddouv 1ig diadikaoieg £€xouv ypadtel and avlpoIoug.
Agbopévou ot Sev anattel v Urnapdn eVoORUATOUEVNS EMIXEPNPATIKAG dadkaoiag,
etvatl ep1oootepo HUOKO0AO va Pabel TOUg KAvOveg TIOU TIPETIEL VA AUTORATOTION00UV.
Yto xoppdt auto nepthapBavetal Kat 1) eneepyacia QUOIKNG yA®ooag, He TV oroia

Kal aoXoAnOnkape.

o Tpitn mpooeyyon: H tpity npoogyyilon pabaivetl amo v i6ia ) Sradikaoia onwg opide-
Tat ano éva riepBaAdov e oplopéva rapadeiypata e1006ou / €§66ou. Tuyva avadipe-
a1t g RPA 2.0,ka0wg autr) 1 1pooeyy1or arooKorel oty eSadewyn g §aptdpevng
ano 1ov dvBporo eknaidevong. Baoiletal ounv ulobétnon aiyopibpev ekpddnong rat
v eknaideuor) toug yua ermiteudn KaAutepng anodoong. AuTr 1 TPOCEyylon ivat 1
Alyotepo opan pEXPl onpepd, aAdd Sa odnyroel os yevikeupéveg Auoelg RPA rou

Pooeyyidouv tov £§UITvo autopaTIoNo.

H ouvribng por| yia v kataokeurn piag dadikaociag pe RPA amotedeital amd apketa
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Brpata. ITdvia Eexkwvael arod v déAnon v etaplewv va egeAdiyBouv Kat va KAvouv &va
Bhpa mapanave ocov apopd tnv yneomnoinorn. Tote kadouv KATOOV avaAutt] O O1oiog
9a avayvepioel Siadikaocieg o1 omoieg Sewpouvial g eukalpieg yla autopatonoinor. Tote
ol katdAAndot pnyavikoi da @uddouv ta Aeyopeva RPA bots ta oroia eival ovolaotka ta
yneaka pourot nmou Ya enavadapBavouv v napanave diwadikacia. Evvoeitat ot dev
poKettal yla kKAt otatkd kabmg ava raca otypr) ta Sedopéva prnopet va addagouv kat va
rpéret ot 81adikaocieg va tporononOouv 1} va aAddagouv evisdwg. 'a autdv to Adyo yivetat

OUVEXEL TIAPAKOAOUONOT TRV £101HGV S1a81Kao1ov.

bonow bed ge .

Fogus of
tradinenal RPA

Identify
automation *
I.II|‘.'FII.]I'|.I.I nites

Monitor business
performance

Design, traim,
test RPA bots

Data

SOULrCes

Zxnpa 2.2: Kvkiog {wn¢ tou RPA

'Eva kpiopo otorxeio yia tv emtuyia tou RPA eival o mpoodiopiopog tov eukaplov (6n-
Aabr) Stadikaoiwv) mou xpndouv yia autopatornoinor. Tpomorowoviag 1ig omotég Siadikaoieg
e RPA pnopet va peylotorioinOet 1o k€pH0g oe 1ta etaipia, eite eivat KEPSHOg XPOVOU, XEPIOV
1] KAl O1KOVOU1KO. XuvnOwg auteg ot dradikaoieg poadiopidoviatl aro e1861koUg avaAuteg.
[Tap'ddo mou 1 €peuva oto RPA deiyvel moAdd unooxopeveg pebodoug kat odnyieg ya v
a&loAoynon tou autopatiopou pia Siadikaciag, o1 MANPOPopieg MOV UMIAPYOUV Yid va yivel

autopata O0An autr) 1 avadninorn eivat eAax10Teg.

2.1.3 O@EAnN TOV PPLAK®OV PORNOT

To RPA enétpeye v eVOOUAT®OTN CUCTNHATOV TIoU dtapopetika dev Sa eixav evowpa-
100el Kat HieukoAUVE TOV POPTO epyaociag TV epyaldevav autopatonolmviag ernevaiapba-
voleveg KAl ouvrBeig epyaoieg. EUukola napadeiypata uvnidpyxouv rmoAdd. Kamowa aro auvta
etvat n avuypadr) dedopévav amod 1o éva cuotnpa o€ €va AAA0 avd CUYKEKPIHEVO XPOVIKO
draotnua, n €kdoor KAMolag avapopagHe CUYKEKPIIEVA BHATA avd CUYKEKPIILEVO XPOVIKO
dtdotnpa, 1 AMootoAr] AUTOHATOMOUHEVOV UNVURAT®V, KAoewmv 1] email, k.An. 'OAa ta
napandve napadeiypata €xouv 1o Kowo ot nrav dadikaocieg otig oroieg ta Prpata frav
6edopéva kat dev addadav mEpa Ao ToUg YEVIKOUG KAVOVEG TTOU PITOPEL va urnpxav.

To RPA ocuvn8idetal Kupimg ota Aoyl0TIKd, OIKOVOHUIKA TUHPATA 1] OTd TUNPAta apay-

yveddv. O Adyog eival Mg exkel ouviBOG UTIAPXOUV £PYAOIEG OMWG KATIOEG AVAPOPES 1) 1)
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dnuioupyla meddin og KATO10 CUCTNHA TTOU £ival OnwG Aéyetal KATAAANAEG yla autopaTono-
inon. Evvoeital uniapxouv kat neputtioelg onwg n etaipia Teleféonica Global tng Iomaviag

IOU £XE1 AUTOHATOIION0EL TO PEYAAUTEPO PEPOG OAGV TaV H1ad1kao1dV ypageiou.

2.2 Natural Language Processing

Ztoxog g eruotiung g Enefepyaoiag Puokrig Moooag (Natural Language Process-
ing) kat g Yrodoyiotuikng Iwoooloyiag (Computatiotal Linguistics) eivat n e§ayoyr kat
1 avaluon XpHotpev mAnpodopldv aro Keipeva @UOKNG yAoooag 1) arno opdieg. H o
ouvnOng epappoyn eivatl n avdluvorn ocuvaicOnudtev (sentiment analysis), 6rou o otox0g
etvatl va mpoaodiopiotel autopata 1 otdon 1 N yvoun yua . €va mpoidov 1 éva mpoo®ro
1 éva yeyovog, K.Am. To 1o yveoto napddetypa epappoyng g avaluong ouvalodnpdaiov
etvat 1 avdduon v Tweets oto Ko1veviko péoo diktuwong Twitter.

'‘Ocov agopd Vv epyacia pag, IPEIS 1Tav ol KUPLol TOPEG - ITUAGDVEG TIOU ATIAOX0A0UV
yua v Enefepyaocia duowkng Iodooag. Autoi ot topeig eivatl {wukrg onpaociag kat Sa

MEPLYPAPOUV EKTEVECTEQA TIAPAKATR.

o Yyvtakukn AvdAuvon - Syntax Parsing: O mipood10p10110§ TOU GUVIAKTIIKOU SEVIPOU KAl

TV YPAPHATIKOV OXE0ER®V PETASU TV THNHAT®OV TG ITIPOTaong.

o Avagopwkr Avajluon - Anaphora Resolution: O 1ipood10p10116g 1@V £VVO1wV ITOU ava-
PEPOVTAL PE AVI®VUNIEG OMWG IIPOOWITIKES («epelgr, «autogr, «autor) 1) SelKTIKESG («eKe-

1vog», «autr)), K.ATL.

e Znuaoctofoykn Avdaiuvon - Semantic Analysis: O ripoob10p1opdg g £vvolag Tev Aé§emv
1] TV PPACERV XP1oTHono1ovTag tr AeSikoAoyikn Bdorn debopévov WordNet.

2.2.1 Zuvtaxktikn AvdAuon

ZT0v Topéd G eMedepyaoiag KEPEVOU, £vag OToX0G £1val O AUTOATOIIOUEVOG TIPOC610-
plopog tnnpdtev opdiag (POS - Part of Speech) kat ) avayveopion g OUVIAKTKLG dopr|g,
dnAadr) roteg Aéetg oxnuati{ouv pia PAcT) KAt 01 YpapPATIKESG OXE0e1g Petady Aégenv péoa
oe pa nipotaor). Ilapadetypata t€toiov ouvtaktikev avadutev eivat o UC Berkley Parser, o
Stanford Parser 1 ta eAetBepa d1abcoa NLP epyaAeia NLTK, OpenNLP, GATE kat RASP.

O ouvtavuikog avaAutrg Stanford Parser eival oe 9¢on va npoodiopioetl €va GUVIAKTIKO
Bévtpo oto oroio reptdapBavoviatl Kat o1 oX£0e1g PeTady TV Aégewv g rpodtaong. ErmrAéov
KGO A£8n kal epdon @épouv v KatdAAnAn sukéta POS. Ot eUKEIEG TTOU XPIOTHOIOLEL 0
Stanford Parser eivat ot i6ieg rou opidoviat oto Penn Tree Bank.

Erniong o ouvtavtikog avadutig Stanford Parser napdyet kat eruotpédet e§aptroetg. Ot
€€aPTNOLIg AUTEG aVTIIKATOITIPI{OUV TG YPAUATIKEG OXE0ELS PETASU TRV ALEEwV.

[Mapakate Sa nmapouctdooupe éva tapdadetypia Tou ouviaviikou avaldutr) Stanford Parser
pe v nipotaor «The vacation request process starts when an employee submits a vacation

request via the ERP system.» rj omtoia eivat anod 1o Zxnua 1.1 .

m AinAeopatxny Epyaocia
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Tagging

The/DT wvacation/NM request/NM process/NM starts/VBZ when/WRB an/DT employee/NN submits/VBZ a/DT vacation/NM request/NM via/IN the/DT ERP/NNP system/NN ./.

Zxfpa 2.3: Stanford Parser Tagging

ZInVv mapandve £1KOva @aivetdl G 0 ouviaviikog avadutng Stanford Parser propet va

avayvepioet T pépog tou Adyou eivat k&Oe AEgn.

Parse

(ROOT
(5
(NP (DT The) (MN wvacatiom) (MM reguest) (MM process))
(VP (VEZ starts)
{SBAR
(WHADVP {WRB when))
(5
(MP (DT an) (NN employes))
(WP (VB submits)
(NP
{NP (DT a) (MM vacation) (NM reguest))
(PP (IN wia)
{NP (DT the) (NMP ERP) (NN system))})))})

Zxfpa 2.4: Stanford Parser Parser

TV mapandve £1KOva @aivetdl MG 0 ouviaviikog avadutng Stanford Parser pmopet va
avayvepioel T0 OUVIAKTIKO OEVIPO TG MPOTAong OT0 OTOoio @aivovial Kal Ol €TKETEG TV

A€gewv.
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Universal dependencies

det({process-4, The-1)

compound (process-4, vacation-2)
compound(process-4, request-3)
nsubji(starts-5, process-4)
root(ROOT-@, starts-5)
advmod{submits-9, when-6)
det({employes-8, an-7)
nsubj(submits-9, employee-§)
advcl(starts-5, submits-93)
det({reguest-12, a-1@)

compound( request-12, vacation-11)
obj(submits-9, request-12)
case(system-16, via-13)
det(system-16, the-14)
compound( system-16, ERP-15)
nmod{request-12, system-16)

Zxnpa 2.5: Stanford Parser Dependencies

IV mapandve 1kova @aivetal rneg o ouviaviikog avaiutrg Stanford Parser ermotpédet
Kat g §aptoelg netady tev Aégemv g rpdtaong. Autdg £ival KAl 0 KUPLOTEPOG AGYOG TT0U
ermAégape va 60UAEPOUIE e TO OUYKERPIIEVO epyaleio.

H e&dpnon det dndwvel o n npotn Aggn tng npotaong «The» opiel tnv tétaptn A&En
«process». H oxéon nsubj pe ) ogpd g deixvel ot 1 Aén «process» ival 1o UMOKEIPEVO
Tou prjpatog «starts» movu eival n epr AEEN. ZuvoAlkd o ouvtavtikog avadutrg Stanford
Parser niepidapBdvel 55 0x€0e1g £§apTOE®V Ol OIMOieg UMAPYXOUV AVAAUTIKA OT0 £yXelPidlo
tou. To MP®OTO OTOIKEI0 AUTWV TV £Captrioemv ovouddetal KuBepvrng (governor) eve 1o
devtepo otoyeio ovopadetat eSapropevog (dependent).

O1 aparndve eikéveg eivat amnod v online mAatdpoppia 1ou cuviavikou avadutr) Stanford
Parser orou priopei kaveig va kavet doxipég pe Sidpopeg mpotdoeig. To link eivar to £€ng

http:/ /nlp.stanford.edu:8080/ parser/index.jsp.

2.2.2 Ava¢gopikn Avalduon

To endpevo TOU PAg ATIACYOANOCE yld TNV MAPAY®AYI] EVVOIOAOYIKOV POVIEA®V ATIO Ke-
{pevo ftav 1 erAuon ava@opikav mANPEodPoplv. Avapopikeg Aégeg Yempouvial Ol KITKEG

avivupieg (m.X. «Hou», «g», «TOU»), IIPOOMITKEG AVIOVURIEG (TT.X. «€yo», «€0U», «EKEIVOG),
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BEIKTIKEG aVIOVULiEG («auToy, «EKEIVOY), OXETIKEG AVIOVUIEG («TT010G», «OTOI0G») 1] PPACELS
IOV IEPYPAPOUV TO AVIIKEIPEVO PE S1apopeTko Tporo (.. o «Steve Jobs», «0o CEO g
Apple»).

'Exouv mipotabei moAdol Tpdriotl yla v ermiduon autou 1o dépatog. O emKpATESTEPOS
TIPOKETAL Yla évav aAyopiBpio o ormoiog eviomidoviag v aviovuplia Kal avaAuoviag Iy,
OapPOVEL TO KEJIEVO Yla untoyndpieg Aégelg mou Sa propovoav va eivat autég otig oroieg ava-
eépetal n aviovupia. Ta kabe vrowrjgpila Aggn urodoyiletat éva okop to oroio artotedeital

ano:

e Tnv andotaon petady g avadpopikrg aviovupiag kat g vriowrdlag AEng (o1 kovti-

votepeg AéEelg potipcvia).
e To @uUlo, Tov ap1tOpo KAt To av ivat POOIIo 1 01 1 uroWnea ALn.

e O OUVIAKTIKOG POAOG TNG UTIOWnPrag AEENG otV mPotaoct) mou urdyetal (ta urokeipeva

poTlp@vIal).

e O ap1B16g TV IPONYOUHEVRV EPPAVIOEDV TOU Urtoynpiou (peyadutepog apibog mpo-

Tparay).

Autr| 1 TEXVIKI) €X€l TTO00O0TO erituyiag 84,2% eve oe emopeveg Epeuveg 11 1EO0S0G £xel
e€eAixOel akdpa naparnave. Mapadelypata vdoroinong avapopikev aiyopibpeov avaluong

eivat to GuiTAR Framework?7, 1o BARTS8 1 to Reconcile framework9.

2.2.3 ZInpaoctodoyikny Avaiduon

To tpito Kal teAeUTaio PEPOG TIOU PAG ATIACXOANCE yla tn Snpioupyia 10U ouoTtatog
pag, givatl n onpaoctodoyiky avaduorn. Exktdg arnd ouviaktuko podo, kabe AéEn oe pia mpota-
on €Xel Kat Pla CUYKEKPEVE €vvold 1) oroia ovopddetatl onpaoctodoyia. Mua Aé€n propei
va €xel ToAAAIAEG eppnveieg avdaloya v mpotact, 1o UPOog Kal TV XPron Iou g yive-
Tal. ZUVEN®G Kat 0 topéag autdg eivat e6i00U onpaviikog e ToUg IPONYOoUHEVOUS Yia TV
KAAUtepn avaduon evog Ketpévou. Yriapyouv Stdgopa cuotrjjpiata mou mpoorabouv va cul-
AdBouv onpaoctodoyikég oxéoelg. Epeig xpnowonowjoape ) Ae§ikodoyikr) Bdon 6edopevav
WordNet ya v avartugn tng pebodou pag.

To WordNet sivat pia onpactodoyikn Bdaon Sedopévev mou avamtuyxdnke to 1985 oto
[Maveruotpio tou Princeton. Amo tote, audavetatl otabepd Katl onpepa mePLEXEL TEPIO0OTE-
peg ard 155.000 povadikég Aggelg kat nepioootepa arod 200.000 Levyn Asgewv. AUtég ot
A€ge1g opyavavovial ota Aeyopeva SynSets (oUvoda cuvevupev). 'Eva SynSet riepiéxet mol-
Aég A€Eerg rou €xouv v 161a évvola. ErurAéov, ta SynSets oto WordNet ouvbéovrat petadu
T0UG peow Sektav dapopav tunev. Enopéveg, éva mpoypappa eival oe 9éon va e€aydayet
Slapopetikég oNpactodoyikeég oxéoelg yia pia debopévn Aéln. Zuykekpipéva, ot 1o ouvnot-

OP€VeEG KATNYOPieg OUVOA®V £lval 01 TIAPAKATR
e Tuvovupa - Synonyms : A£€e1g o1 oroieg £€xouv 1o 1610 vonua.

e Opovupa - Homonyms : A€e1g rou ypagoviat rmavopoloturid, addd €xouv Stadpopeti-

K1) onpaocia.
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e Yriepvupia - Hypernyms : Ovopata rmou ureptoXUouv tou 8edopévou ouctactikou.
e Mepwviupia - Meronyms : AopEG He OXEOT «Pep@W» (TT.X. AUTOKIVITO - TPOYXOG).

e Aviovupa - Antonyms : Xprnowpornoleital Kupiog yla emifeta Kat smppripata Kat

ePLypAdet to aviifeto (r.x. uypod - &npo, Jeoto - KpUo).

e Eproxkr - Entailment : Mia erirmtoon rou propei va e§axBei Adoyika (.. 6iaduyio -

yapog).

e Ovopaoieg - Nominalizations : 'Eva prijpa, enifeto 1) enippnpa mou xpnotiponoteitat

®G 0UOLA0TIKO (r.X. dnpioupyia - Snpoupyw).

'Etot pe 1o WordNet Sa pnopotoapie oAU eukolda yla napddetypa va diakpivoupe éva
oUoTtnpa ano £€va avilkeipevo 1 amno £vav evepyo avBpwro. [Maparndve Aemtopépeleg OXETIKA
HE aUTO UMAPYO0UV Otnv evotnta g uvdoroinong. Arno v ékboon 3.0 1o WordNet ertiong
EVORPATWVEL TNV TeXVIKI Tou word stemming. O okorog tou word stemming eivat n peioon
nag Aggng otn Paocikr) tng popdr Xwpeis mpobéuata (prefixes) r)/xkatl katanieig (suffixes).
Enopévag priopouie va 1o Xp1o1oTIo|00ULE Yid Vad OPAAOTIO|COUHE S1apOPETIKEG avartid-

PACTACELS TV ALLE®V TOU Keévou Katd tr Siadikaoia tng pebodou pag.

2.3 Machine Learning

2.3.1 Oplopog Mnyxavikyig Maénong

H pnxavikn ekpdabnon (ML) eivatl to ouvolo tev pebBodmv mou prmopouv va aviyveuouv
auvtopata ta potiBa ota dedopéva, Kal ot ouveEXeld XPNotHoItolouy autd ta potiba yia va
nipoBAEWouv peddovuka dedopéva, 1 va ekteAéoouv dAda £idn anopdcsmv vnod aBeBaiodtnta.

H pnxavikn pabnon aroteAei pépog 1ou KAAdouU g MANPOPOPIKLG IOU oUvrBwg ava-
pépetal pe tov opo «Texvnir Nonpoouvrpy. [ToAU ouyxva ot §Uo opot AavBaopéva cuyyEoviat.
H texvnu) vonpoouvn, €lval n ermotpn KAl 1 TeEXVoAoyid KATAOKEUNG EUQPUOV PNXAVOV.
[Tpoxkettatl Aoov yid 10V YEVIKOTEPO KAAS0 TG ITANPOPOPIKNG TIOU AOYO0AEITAL PIE TV AVATTTU-
&n eupuav pnxavaeyv, plag rnpoortadeiag 5ndadr) va KAVOUPE TOUG UTTOAOYIOTEG va pipnOouv
Vv €UPUI) oUPIEP1IPOPA TOU avOp®IIOU MOTE VA EKTEAECOUNE EPYATIEG O1 OTTOIEG ATIATTOUV AV-
Spwruvr) eupuia onwg avayvoplon AGyou, oItk aviAnyn kat Afyn arnopacewmv. H Baocikn
dladopd g PNXAVIKAG PAONoNg CUYKPITIKA HE TOUG YPAPOUS YVOong Kat adda media g
TEXVN TG Vonoouvng, €ival 1 1IKavotnta g va TPOIorolEitdl Katl va rmpocappodetal ota véa
b6edopéva nou déxetal. MEom autrg TG IKAVOTNTAG TG PNXAVIKIG PABNong, ot EIOTI110VES
propouv mAéov tpopodotaviag pe dedopéva va 0dnyrioouv T0Ug UTOAOYIOTEG OE VEQ YVOOT
Vv ortoia oute ot 16101 Katéxouv. Ztig Pépeg pag onou nAndopa dedopévav sivat drabéon
KAl UTIApXel 0AoEva Katl PeEYyaAutepn) YnPlomoinon avtev 1oV Sedopévev, n punxavikn pdaon-
on arote)el £éva oAU 10XUps epyaldeio yia v enedepyacia Kat aglomnoinon autou tou OyKou
mAnpogopiag, KaBAOG KAt yla ) dnuioupyia véag yveong otnv oroia Sev eixape rmpoobaon

PRTUTEPA.
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Ot aAyopiBpot pnxavikng pabnong dnpioupyouv éva poviedo Paociopévo os Setypata
b6edopévav, yveotd og «train datar, mpoxketpévou va dnpioupyouv ripoBAéywetg 1 va naipvouv
anopAacelg Xmpig va £Xouv mpoypappatiotel pnid va 10 Kavouv.

Ot rpooeyyioelg PNXavikng ekpddnong xopidoviatl oe 1pelg eupeieg Katnyopieg, avaioya

e ) @uorn tou «onpatog 1) «feedback» mou eivat Siabéopo oto cvotnpa padnong:

e Supervised learning : Ziv katnyopia autr uvnidpyxouv napadeiypata £1066ev padl pe
g ermbupntég £§060ug toug, ou divoviatl arod évav «ddaokalor, Kal 0 otoxXog £ivat o

aAyop1Bpog va pdbet évav yevikd kavova 1ou xaptoypagpei 1g e106doug otig e§660ug.

e Unsupervised learning : Zwnv katyopia auvtr) dev divovial etkéteg otov alyopidpo

eKpAadnong, aprjvovidg Tov ano povog Tou va Bpet doyr) 1) potiBa otnv £10060 tou.

e Reinforcement learning : v katyopia avtr) éva ripdypappia urodoytotr] aAAnAert-
Bpd pe éva Suvapiko eptBAAAOV OTO OTIOI0 TIPETIEL VA EKTEAEL £VAV CUYKEKPIIEVO OTOXO
(omwg 06r)ynon oxnpatog 1) ratxvidt evavtiov avuridAou). Kabwg mlonyet otov ipoBAn-
PaTiKO T0U X®WPO, TO MPOYpAPHd MAPEXEL avatpopoditnorn avAadoyn He TG aviapolBeg,

v oroia mpoornaBel va PeEY10TOIIONOEL.

2.3.2 Tafwopnon

Ta&wvopnon (Classification) eivat n iadikaoia npoBAeyng g Katnyopiag oUyKeKpl-
pévev dedopévav. Khaoeig ovopdloviat ot otoxot / eukeeg 1) katnyopieg. H tagivopnon g
MPOBAETTTIKNAG Poviedornoinong ivatl n MpPooEyylon g ouvaptnong xaptoypaenong (f) ano
TG petaBAnieg e1006ou (X) otig Srakpriég petaBAnteg e€6dou (y).

INa apadeypa, n aviyveuon avermbupntov pnvupdtev (spam detection) oe mapoyoug
urnpeov email propei va avayveplotel og rpdBAnpa tadvounong. Autr sivat n duadikn
tadvounor), kabwg urapyouv povo 2 tagetg, ta avernbupnta kat ta oyt avernbupnta email.
'Evag tadwvopntg xpnotponotei optopéva 6edopéva ekraibeuong yia va Katavoroet rog ot
6edopéveg petaBAntég e10060u oxetidovial pe v KAAon. Le autnyv v NePInteor, 1a yvaotd
avernbupnta pnvipata Kat ta gnvupata spam 8ev MmpEMEL va XProtHonolouvial O EKIAL-
Seutika Sedopéva. ‘'Otav o tadivountg ekradeutel pe akpiBela, propei va xprotporonOet
Yl TOV £VIOIIOPO £VOG AyveOoTou email.

H taSwvopnon avhkel otnv Katnyopia g enomteuopevng - ermBAenopevng pdbnong (su-
pervised learning omou ta debopéva eloaynyng mapeixav emiong toug otoxoug. Ymapxouv
TMOAA£EG £QAPIOYES KATATALNG 08 TIOAAOUG TOUEIG, OM®G OtV £YKP10T) MOTOONG, OV 1ATPIK)

814yvwor), OTOXEUOHEVO PAPKETIVYK K.ATL.

2.3.3 AAyopiOpot Ta§ivopnong

Yriapyouv roAdoi adyopiBpotl taivopnong, addd bev eivat duvatdov va e§axbei 1o ou-
prépaocpa motog eivat avotepog ard aldov. Efaptatat and v spappoyr] Kat t @uon
10V dabéoev ouvodev debopévav. INapakdaie® Sa MapoucltactoUv KATO10l Arte TOUG IO

YV®OTOUG, arto T0UG OI0ioug KAIT010Ug TOUG SOKIIAcae 0to §1KO pag ouotnyd.
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Decision Tree

To 6évipo anodpdoewmv dnpioupyel poviéda ta§ivopnong 1 adivdépopnong pe t) popen
pag doung dévipou. Xpnoworoiel éva ouvolo kavovev if-then to omoio eival apoBaia
ATIOKAL10TIKO KAl e§aviAnuko yila tadwvounorn. Ot kavoveg pabaivoviar diadoyxikd xpnot-
porowwviag ta dedopéva exrnaideuong €va éva kabe popda. Kabe popd mou pabaivetat Evag
Kavovag, ot MAeladeg ou KAAUITtovidl and T0ug Kavoveg agpaipouviat. Autt) n dadikaoia
ouvexidetal OTo OET TIPOTIOVNONG £®WS OTOU 1KAVOTIONOEel £vag 0pog TepPaTiopou.

To 6évipo eival KATAOKEUAOHEVO ATIO MAVE IPOS Tad KAT® e avadpopiko diaipet kat
BaoiAdeue 1poro. ‘'OAa Ta XapaKIPloTKA TPETEL va £ival KAtnyopnpatikd. Atagpopstikd, Sa
npéret va H1akp1Bouv ek TV MPotépwv. Tad XapaKInelotika otV Kopudr| Tou §EVIpou £€Xxouv
peyalutepn enidpaon oty taivopnorn Kat TauTorolouvial XprotHoroiviag v Evola g
ATOKTNOo1NG TTANPOPOPIDV.

'Eva 6évtpo arnogpdosmv propet eUkoAa va @tdoel otnv urieppoviedonoinorn (overfitting)
dnuiouvpywviag apa moddd kAadid kat propet va pépet avopalieg Aoyo SopuBou 1 akpaiov
Tpov. ‘Eva této1o poviédo €xel oAU Kakr anodoon ota Kawvoupyla dedopéva, mapodo mou
bivel evtunwolakn anodoon ota 6edopéva exkmaideuong. AuUTo pmopel va anopeuxBel pe
MPO-KAAdEPa OV oTapatd TNV KATAOKEUN BEVIpOV vepig 1] BETd 1o KAAdepa mou agatpet

KAaS1d amnod 10 MANP®S AvVATTTUYHEVO SEVTPO.

(" Am | out of shampoo? )

I

Is it raining? ) (Do not go to the market )

Do notgo Go to
to the market the market

Zxnpa 2.6: Decision Tree Example

Random Forest

O alyop19pog tuxaie®v Sacov eival pia enEKTac Tou §EVIPOU arnoPpAcemv, 1e v Evvold

oty rpeta Snpoupyet HEvipa anoPpAace®v oe IPAYHATIKO KOOHO HEPIKWV aiovev pe dedopéva
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2.3 Machine Learning

exknaideuong Kat, ot ouvéxeld, tapladel ta véa dedopéva oe Eva amo ta §Evipa g «tuxaio
6acogy.

Ouolaotikd, o PEoog 0pog TV Hedopévav ouvdeetal Pe 1o AN O1ECTEPO BEVIPO otV KATpa-
Ka 6edopévav. Ta tuyaia Saowkd poviéda eival xpriotpa kabag 610p0mvouv 10 poBAnpa

10U «eavaykaopou» onueiov dedopévav twv decision trees oe pia katnyopia xopig Aoyo.

Support Vector Machines

"Eva pnxavnua gopéa vriootjpigng (SVM) xpnowpornoiei aAyopifpoug yia va eknatdevoet
Kat va tagwouroet Sedopéva eviog Pabpwv moAkotntag, petapépoviag ta oe Padpo népa
and v npoBAsyn X / Y.

To Support Vector Machine 6npioupyei éva hyperplane mou daywpidet kaAutepa tig
£UKETEG. L& 8U0 H1a0TAoElg auto eivatl armid pa ypapur). e duadikr) tagivopnor), oudrote
and 1) pia mAsupd g YPAapHng ivat ) pia Katnyopia Kat oTdnmote anod v dAAn mieupd
etvat n aAAn katmyopia. v avdaduorn cuvalodnpatev, yla napadetypa, n pila katyopia
9a frav 1o Jeuko kat n AAAn 1o apvnuiko. Xpnowporowwviag 1o SVM, 6co o nepindoka

etvat ta 6edopéva, 1000 akpBéotepn Sa yivel n poBAeyn).

.
y o [ ] A
. Best hyperplane

& A A

A

[=]

X

Zxfpa 2.7: Support Vector Machine Example
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Kegpalatro B

AvaAuon rat vAomnoinor

Zto Kepalalo autd rapouoialetal n PEALTN OU £Y1VE yld TNV UAOTIOInon 10U ouothpa-
106. 'Et101, apXikd mponyndnke £peuva OXETIKA e TA {NTPATA TIOU UTHPXaAV yid TV
avdlduon @uolkhg yYAwooag (natural language processing) 6oov agopd €va ypartto Keipievo.
Me Bdon ta euprjpata oxXnuatiotnkav KAmoieg UrtobEoelg otig onoieg Paciotnke O0An n otpa-
MYIKN pag n oroia kat enednyeitatl napakat®. Tédog, kaABe otadio g pebodou pag kat n

Aettoupyia tou Sa neptypddovial AETOPEP®S XPTOTHIOMOIOVIAS KAl PEUSOKD KA.

3.1 Katnyoplonoinon Zntnpatov

To o onpavuko {NInpa nmou avilpetnIti¢oupe otav mpoonaboupe va dnpioupyrooupie
éva oUCTPA Yla TV KATavonon g QUOIKAS YAdooag, eival n moAurmdoxkotnta twg. H
PUOKY YAwooa dewpeital MOAUITAOKY UIO TOAAEG €vvoleg, €181KA OTtav ITIPOKELTAL yld TV
KAtavonor) tng aro £vav UToAoy1oty). Zupdova pe 1) BiBAloypadia yla v emrtux avaiuorn
MG QPUOIKNG YA®ooag eviortiovial Tpelg KUPlEg KATNyopieg {Nunuatev mpog smiduor. Ot

Katnyopieg autég eivat ot €§1g:

e Inpaoctodoyia - Tuvradn: H avavuotoyia petady g onpactodoyikng Kat g ouvia-

KTIKIG avAAUOTG TOU KETPEVOU.
e Tyuvektikotnta: O 1pomnog avalfjtnong KAatdAAnAev @pace®y and pia mpotact).

e Tuvagela: Turpata tou KEIPEVOU 1 TG MIPOTACTG [TOU HUITOPEL va [NV £X0UV 0X£0T] e

TO YEVIKO TTAQIO10 TOU KEIEVOU.

KdBe pia and g nmapandve ratnyopieg 9a v arlororjooule o eMPEPOUSG Koppdtia
- Inupata kat Sa mapabécoupe napadeiypata yla v mAnprn katavonor toug. Ta mapa-
Selypata 9a eivatl aro to dataset pe 1o oroio Soudéwape yla va Sei§oupe tov Tporo mou

epngavidoviat.

AitAeopauxny Epyaocia m



KepdAao 3. AvdAuorn kat vlortoinon

3.1.1 Znpaoctodoyia - ZUvradn

[Mivaxag 3.1: ITivakag pe Znmuata Enuaoctofoyiag - Zvvraéng g Puowkrc I'Awvooag

Znpaoclodoyia - Zuvrtadn
1. Evepynuxr) - [Tabnukr dovn
2. Avadiatuniwon $paong
3. Yriovooupevr ®paon

H éxkppaon piag onpaciodoyikAg £vvolag o€ Pid YA®ood Propet va yivel pe Stapopetikra
OUVIOKTIKA TIPOTUTIA, dpd 1] CUVIAKTIKY 6011 £vog 0pou Hev ouvdEstal anapaitnta apeoa pe
Vv onpactodoyia tou. AnAadn n oxéon ouvtadng kat evvolodoyiag Sev eivat 1-1. Enopévag
eivat onuaviko ano Kabe mpdtaocr va Propouv va Kaboplotouv ot poAot v Aggewv, Sndabdr)
oo givat 1o Yrokeipevo - Prjpa - Avukeipevo.

IMa napddetypa, akodouBouv §U0 TIPOTACEIS ATIO T1G OTTOIEG 1] TIPWTI £1vAl OE EVEPYNTIKI)

Kat n 8evtepn o mMABNTIKY Q®VN :

o0 IMwpyog paupdtios 10 XEpL Tou Kavoviag skateboard.

oTo xépt tou IMNwpyou Tpavpatiotnke kavovrag skateboard.

Zto ipwto rapdderypa «o Maopyog» eivat 1o kUpto 9€pna g pdtacng Kat T0 UTIOKETHEVO.
Z10 deUtepo apadetypia o urokeipevo etvat «to xép kat «o 'opyog» avapépetatl povo os pia
epnpodetn @pdon, n oroia Sa propouvoe emiong va rapaAeipOet, PoAoOvVOTL T0 ONLACIOAOYIKO

potiBo twv Vo rpotdacswyv ivat to i61o.

'Eva dAdo {nua eival np Suvatdtnra avtaddayrng oplopévav ALCemv 1) PPACERV X0Pig

aAdayr) Ing évvold piag mpotaocng, ON®G o€ autod 1o mapddetypa:

o0 [MOPYyog MPETEL Va ITAEL OTO VOOOKOUEIO a4V TO XEPL TOU £ival OTIACPEVO.

eXe Tiepinmon 1ou 1o Xépt Tou [Nepyou eival ortacpévo, TPETEL va TAEL OT0 VOCOKOETLO.

TéAog, éva akopn {Nnpa sivat n avayveplon g Prnroplkng XPOo1dg ToU KEPEVOU KAl O
dlaxwP1o10g TV Ppdcenv autov. [IpoBAnpata IPOKUITTIOUV 0TAV TO KEIPEVO TIEPIEXEL EPIECES

OX€0€1G AOYOU, OIS OE AUTHV TNV MPOTaon
eT'1a véoug aobeveig, dnpoupyeitatl éva apyeio aobevoug.

[Ipogpavmg, urtapyetl évag opog €80. To apxeio aoBevoug mpénet va dnpioupynOei povo
otav acyoAoupaocte He €vav vEo aobevr). Ze MEPIMI®ON YVOOTOU aoBevoug, PIOPOoUE va
napaleiyoupe autod 1o Brpa. 'Opwg, yla va avayveopicoups autiy v Katdotaor) Xpetddetat
eKTeVNGS avaluon. Me pa spneplotatopévn) onpactodoyiky avaduor dev eipaote oe 9€on va
EVIOITICOUIE AUTEG TIS OUVONKEG XPNOIHOIOIOVIAS POVO Td OCUVIAKTIKA PECA IOV TApEXoviat

armno 1a epyaleia ou €xouv rpoavadepbel Kat oU XProOTIOW|CAIE.

m AinAeopatxny Epyaocia



3.1 Kamyopioroinon Znupatev

3.1.2 ZuvektkotnTa

[Mivakag 3.2: [Tivaxag pe Znuata Zvvektuomtag mg Puowric M'wooag

ZuveRTIKOTNTA

1. ZuvBeteg Ipotaoelg
2. Avagopikég Ilpotaoeig

H ouvektikotnta acyoAsital pe 10 £pOTNIA TOU TIold PEPT NG IIPOTACNS AVIIOTOLXoUV
oe dpaoctnpionta - epyacia. Eivar mbavo nog opiopéveg nipotacelg rieptdapBavouy pia ge-
KAaBapn kat andn nieprypadr) dpactnpiotntag. Qotdoo 610 6UVOAO TV dedopévav ouvaviape
KUplwg ouvBeteg mipotdoelg. Ta mapaxkdate duo napadeiypata sivat anod to dataset pag kat

9a Bonbricouv otV KAtavonorn 1wv oUVOETOV TPOTACERDV.

e Sometimes, we buy details for cold calls, sometimes, our marketing staff participates in
exhibitions and sometimes, you just happen to know somebody, who is interested in the
product.

e The GO (Grid operator) or the MPON (Metering point operator new) confirms the invoice
with payment advice to the MPOO (Metering point operator old) or the MSPO (Metering
service provider old), or the GO (Grid operator) or the MPON (Metering point operator
new) rejects the invoice of the MPOO (Metering point operator old) or the MSPO (Metering

service provider old).

AvaAuovtag TG MPOTACES TIPOKEITTTEL TIRG I TIPMTI AVIIOTOIXEL O TPElg dladopetikeg dpa-
oTtNP1OTNTEG O1 oTIoieg €ivat n ayopd Aemtopepeiwv (buy details for cold calls), n cuppetoxn
oe exBéoelg (participates in exhibitions) kat 1o va txet va yvepidouv karnotwov (happen to
know somebody), eve 1 deUtepn mpdtaot aviotolkel oe 1€ooeplg SpaotnPOTTEG Ol OII0ieg
eival n emBeBainon tpoloyiou aro tov GO kat tov MPON (confirms the invoice) kat n
anéppyn tpodoyiou anod tov GO kat tov MPON (rejects the invoice).

IMa va katagépoupe epeig va avayvopiooUpe T1G UITOIIPOTACELS XPIOIHIOIOU|CAE TNV
nébobdo ClauselE 1 oroia e§ayet urornpotdoeig oe popdr] Yroxkeipevo - Prpa - Avtukeipevo.

[Napandve mAnpogopieg 9a SwbBoUv mo KAT® otV evotnta auty).

'Eva dAdo Jfupa eivatl o1t pia npdtaocn) propet va reptdapBavel apKeTEG UTTOTPOTACELS
01 OTI01EG OP®G VA PNV AVIUTIPOOKITEVOUV §pacTPlOTHTES 1] EVEPYELEG, va PNV mailouv poAo

8nAadn otov Babpod autopartonoinong 6Ang g dSadikaoiag. I'a mapddsypa:

oIf the treasurer accepts the expenses for processing, the report moves to an automatic

activity that links to a payment system.

H nmpot unonipotaon (If the treasurer accepts the expenses for processing») arotedet
Hia mpoumndbeon yia va yivel pia evépyela 1) va pnv yivet, SnAadr) edv o tapiag arodextel ta

£€06a tote 9a yivel 1o erdpevo Prpa adliig oxt. Avtiotoixa r tedeutaia urornpotaor) («that

AitAeopauxny Epyaocia m



KepdAao 3. AvdAuorn kat vlortoinon

links to a payment system») aroteAel pia nepattépw enedrjynon g «avtopatng Spaoctnpt-
otntagy. Karoleg amo g mAnpogopieg Aorodv piag npotacng UIopel va eival onpavilikeg
Kamotleg dAAeg ox1. Zinv 81kn pag mepimeon £xoviag Xopioet 1dén kabs npotaon oe urmo-
MPOTACELS UIIOPECAIE va Bpoupe Toleg NTav arnapaitnteg pe Pdaon 1o dataset mou eixape.

[Teprooodtepeg Aemtopépeieg 9a d®OoUvV MapaKATe.

3.1.3 Zuvad¢eua

Mivaxkag 3.3: ITivakag ue Znmuara Zvvageiag meg Puokrc I'oooag

Zuvagela

1. Zxeuxouta [Ipdtaong
2. Meta-IIpotaoeig

[Mapanave Yéoape 10 PoBANPA yia Vv €UPECH UTIOMPOTACERDV ITOU ATIOTEAOUV MEPOG
rdrnowag evépyelag 1) dpaotnpiotnrag. Mapopoo kat e§icou onpavuko sivat to {Huqua av
1 OXEUKI] TPOTACT] TIOU avaAuetal €ival OXETIKY KAl ouvapng HE 10 0UVOAKO Yépa. Ta
napadetypa Sa Propouce pid mpotact) va mapouctdadel éva apddeiypa yla maparndave Ka-
1Tavonor), Kat apa ot 6pacnplotnIeg AUTEG TIOU UTTAPXOUV HEoA OTO0 TTAPAdelypia va pnv aro-
1edoUV P€POG TG oUVoAlkng Sadikaoiag.

'Eva dAAo {inpa cuvdagelag rmou propei va niapatnpnBet eival 0t péoa otig neptypadeg
dladikaoiwv undpyxouv mAnpodopieg oxeTKA yia 1o erninedo g reptypadng. Andadn 66
ouprneptdapBdavovial ta Brpata mou rpenet va die§axbouv, n addayr) otadiou, n ekKivnon 1

1 TEPPATIONOG £vog Pripatog, K.AT. [Hapabgtoupe kamowa napadeiypata aro to dataset :

oH Siadikaoia Eekwvd otav évag reddatng uvroBadiet [...].
eEdav 0 oxedlaopog anotuyetl otn SoKir, TOTE EMOTPEPEL OV NPT HpactnelotnTa.

eMetd v emBeBainon tng MAnpeung, n dadikacia tedsidvet.

Amno 11§ apandve IPOTACELS £lval PAvePO MG UITOIIPOTACELS TOU TUTIoU «1 diadikaoia
Eexkvar 1) «n Bradikaoia tedeidver dev amotedouv ermbupntd UAKO yua ene§epyaoia. Ta
10 QUATPAPIoPA T®V UMOIIPOTACE®V aUT®V Xprotpornotoape to dataset yia 1o oroio eixa-
pe 6edopéva oxetka pe v auvtopatonoinon tou. Ilepioodtepeg Asmtopépeieg 9a Swbouv

MAPAKAT®.

3.1.4 Ztpatnyikn Avong

Eivat gavepd and 6Aa ta napandve {nifjpata mov urdpxouy, Ieg 1 autopatn enesep-
yaoila Keévou pe otoxo v €upeot) Babpou autopatiopoy 6ev Propsl va KATaoKeEUAOoTEl
eUKOAd. Agou éxoupe 9igel ) onpacia tou PoBANATOG TTOU UTIAPXEL OO0V APOopd TV XEt-
POKIVITN avAAuon KAl EPEUOT EMIXEIPNOIAK®V H1a81KACIOV Y1 AUTOPATOToiNoT), 0ToX0S TS
TIPOTEWVOHEVIG TIPOCEYYIONG £ivatl va S®oetl pia apyikr) 18€a yid 10 MG PUITOPEL va AVIIHET®-

rmotel auto 1o Pupa. Zapog ot fabpo akpiBelag kat va €xet np Avor), okorog Sev sivatl va
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3.2 AvdAuon Ipotdaoeswv

AVIIKATACTHOOUE TOV AvOp®ITo avaAutr), aAAd va yivel piia apXKr MPOCEYY1or, KAl va aro-
KAewotel évag peyddog 0yKog 51ad1kaoi@v, MOoTe va PIopet PeTd va KAVEL IO ATTOTEAEOPATIKA
) Souleld tou.

H avdAuorn 1ou Ke€VoU IOV IPOTEIVOUIE KAl £X0UE UAOTTOoel £Xe1 faoiotel o kAo
and ta {nupata ou £€xouv avagepOel mapandave kat oty Sopr tou dataset rmou eixape ota
Xépla pag. Xuykerpipéva oto dataset avagépoviat pepovopéveg Spaotnplotnieg anod Kabe
Keipevo ol oroieg €xouv tadvoundei pe Pdon tov Babpod autopdatornoinong toug ot TPEIG
ratnyopieg, oe (1) xelpoxkivnin epyaocia (manual task) , (2) oe epyacia xprotn, SnAadr) avt
1 ortoia yivetat pe aAAnAenidpaon evog avbporiou pe €va rmAnpopoplakd cuotnpaluser task)
1) (3) oe auvtopatonoupévn epyacia (automated task). 'Enetta and autdv tov Siaxopiopd
propet va Byel Kat éva 0UVOAIKO CUpnEpacpa yla kKabe keipevo. Ia tov Adyo autd otnv
TIPOCEYY101] HaAG Ol TIPOTACELS £€XOUV avadubel pepovopéva @wote va Pyel €éva ocupnéepaocpa
ava §pactnp1otnta mou avapEpetat.

Ia va 1o emtuyoupe autd €xoupe xprnotporolnoet epyaldeia onwg o Stanford Syntax
Parser, to WordNet, to ClauslE kat 1o Fuzzy. H avdAuon Sa &ie§axbei oe Sapopetuika
otadia, mou eivatl aveaptnta to éva artd 1o dAdo.

Eival moAu onpaviiko va avapépoupie ot 1) Ipooyylon pag Paociletatl oe 1pelg Paocikég

apadoyEG TIOU KAVALE PE OKOTIO VA TIEPTIOPICOUNE TI§ ATTATTOUHEVEG avaAuoelg. AUTEG ivat:

e To kelpevo meplypddet mpaypatka pa dtadikaoia Kat 0yt KAt dAlo.
e To keilpevo dev TepIEXEL EPWTLOELG.

e O1 peta-mAnpogopieg («n eropevn gpyaocia sivat ...», «tdte n dadikaoia ...») av vndp-

xouv Sa ayvoouvrat.

Evo n mpotn unobeon eivat autovontr, n Sevteprn XPnolPOMOlEital yla va meplopiost
10 1iebio epappoyng e§aptr)oe®v mou npérnet va Angouv unoyrn, Kabog Unapxouv e1861KEg
ETKETEG V1A €PWOTNOElG. ErumiAéov, o1 epatr)oelg avapévetal va eivatl TTOAU OTTAVIEG VEVIKA OE
ermyelpnpankeg diadkaoieg. Xto dataset pag dev nepdapBavovial EpRTOEIS KA1, ETTONEVAG,
auTog 0 TIEPLOPIONOG paivetatl va frav npakukos. Eved Sa nmapouvoiacoupe pnxaviopoug yia
TOV €VIOIMIOPO KAl 11 PElRon TV PETa-IANPOPOPIRV, YEVIKA IIPOTIPATAl €va ApPEeco OTUA
ypagrg.

Qotooo, n napabiaon plag uvnobeong Sev kabiotd v avaduorn Tou Kelpévou aduvatn,
aAAd armAog Ya pel®oet v modTTA TOU ATOTEAEOATOS. 201000 Je@POUHE TIHG 1KAVOTION)-

TIKA anoteAéopata Propouv va ermieuxbouv rnapd toug mePlopiopous.

3.2 AvaAuon IIpotacswv

Ze autv v evotnta d9a meplypdWoupe v avdAuorn Iou €Y1Ve O EINNedo rmpotacewv

xpnowornowwviag weudokwdika. H dadikaocia e§aywyng arotedeitat ano diagopa otddua.

3.2.1 AnoouvOeon nMPoOTACE®V ANO TO KEIPEVO

To mp®to 0Tadio enedepyaoiag KEPEVOU SeKVA He v adaipeorn oupBoAwy, roAAardmv

KeveV 1] aAAayég ypappov Kat Koppatev. Ouolaotikd Kpatdpe 0A0Ug TOUG XAPAKTIPEG KAt
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1a voupepa, Tig tedeieg KAl 10 povadiko oupBodo mou Xpetddetat, v ndauvlda («»). ‘Onweg
yvepiloupe, ot urtodoyiotég Sev eival 1600 Kadoi otnv KATAVONON TG QUOIKNG YA®OOAG.
KaBapidoviag 1o keipevo RAtadEPVouPe Pia ITo ArOTEAEOPATIKI] avAAuon X®pig va mpermnet
va AdBoulie UTTOPv OAEG TIS S1APOPETIKEG TIEPITIOOEIS OUPBOA®VY TTOU PIOPEL va UTIAPYOUV,

KaBoG pe kaBs oupBoAo propet va adAdadet kal n eppnveia g npotaong.

To enopevo otadio ivat 1 H1aoTacn 10U KEPEVOU 08 PEPOVOREVEG TIpotacelg. H mporAn-
on €8 eival va diakpivoupe pla tedeia moU Xprolponoleital yia pa ouviopoypadia (rt.x.
M.Sc.) amo pua tedeia ou onpatodotel 1o 1€Aog piag rpotaong. Autr) n duokolia prnopet
VA QVTIPETOITUOTEL Ao 10V IIPOEESePyaots) eyypadpmv rmou neplthapBavetal ot BiBA100rkn
NLTK. Auto 1o gpyaleio (tokeniser) diaipet éva Keipevo oe pia Alota potdoe®v XPno1orot-
ovtag évav alyopibuo xwpig emiBlewn yia va dnuioupynoet éva poviédo yia Aggelg ouvio-
poypagiag, ekPppacemv Kat Aggelg rmou {ekvouv npotdoelg. Kavovikd mpénet va exknadeutet
O€ 1A PeYAAn ouAdoyr) amlou KEWPEVOU Ot YA®Ood IIPOOPIoHoU TPV PITOPECEL va XPNOotl-
porownBei. To nmaketo dedopévov NLTK mepidapBavel opog éva mpo-skmatdeupévo Punkt
tokenizer yla ta AyyAikd. 'Etol priopoupe yia kaBe keipevo va Bpoupe T1g MPOTACELS ATTO
TG omoieg aroteAeital. [Ipopavmg, o€ MEPUTIOOEIG TTOU UITopel va Aeirel kamola tedeia, o
eneepyaotrg autdg Sev Sa katadépet va avayvepiost karnoo Aabog kat da ermotpépet Adbog

EKTIINOT TIPOTACEWDV.

Mia axopn evépyela Mou £yve MPWV AKOUn Kat anod v adaipeon cupBodmv apopd ta
kelpeva ano 1o set Federal Network Agency Enatcment. Ze autd ta keipeva urtrjpxav rmoAAgg
ouviopoypagdieg £161Ka OTa UTIOKEIPIEVA TTOU avapEPOVIAV 0€ KATIO0V POAO pyalopévou, Tou
9a duokoAeuav v avaduorn tou kepévou. Ta autdv 1ov Aoyo avukataotdnkav auteg ot
ouvtopoypadieg pe 0AOKAnpo tov titho tou epyalopévou. H Alota pe tig Aggeig autég Bpioketa
OTO TIAPAPTINHA OT0 T€A0G G SUTAGPATIKAG.

TéAog, €metta anod ta napandave Brpata, £yve petatport) Kabe reipévou oe medoug xa-
PAKTNPES Kal adalpebnkav 6Aot o kepadaiot. H petarponrn) oAwv teov ypappdiev os medd
BonBdet v 6adikaocia Tou preprocessing mou ypeiadetal e161KOTEPA O PETEMELTA OTAH10

otav 9a yivel 1o parsing 1oV MPoTAcERV.

Aaroriemoz 3.1: ATooUvdeon MPOoTAoE®V

Require One or more texts
Result List of sentences

if NameofDocument is from Federal Network Agency Enatcment Dataset then
ReplaceActors(Abbriviations, CompleteNames)

end if

for all the texts do
Text = Remove ["A-Za-z0-9 ,-] and ReplaceWith " "
Text = SplitWords
Text = JoinAllWords > ['a va pnv undapyet mapandave aro £va Kevo
Text.toLower

end for

: return List of Sentences
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3.2 AvdAuon Ipotdaoeswv

3.2.2 AnAomnoinon nMPotacewv

'Exovtag xwpioet 10 Reipevo og mipotacelg, eropevo Prjpa eivat i S1aornaocn t@v npotaos-
®V Of UTTOTIPOTAOCELS, €AV KAl EPOOOV Xe1AleTal. TKOMmOG Pag eivat n eUpeot pactnploT IOV
Kal evepyelwv yla tig omoieg Sa Byddoupe €va ocupniépaopa oXeTka pe to emninedo auto-
patoroinong toug. 'Onwg avapépbnKe Kal mapandave, eivat moAu ouvnOeg pia npotacn va
givat ouvOetn, 6nAadn va mepldapBavel apanave aro pia S1apopeTkEG SpacTNPIOTNTES.
IMa v Avorn) tou npoBriatog autou xproponotoaiie 1o epyadeio Stanford Parser kat o
ouykekpipéva 1o ClauslE 1o oroio ekkpetaddsvetat 1o Stanford Parser.

To ClauslE eivat pia mpooéyylon mou PBaociletal oe opoug (clauses) yia v e€ayoyn
mAnpodopiav. O A0yog Tou SlapEPEl OUCIAOTIKA ATIO TIS UITOAOIIIEG TIPOCEYYIOElS £ivatl Ot
Sraxwpilet Vv avixveuon «Xproev» MANPoPop1IeV rou ekppdaldovial os pia potaot. ITo a-
vaAutikd, 1o ClauslE ekkpetadAevetal 11§ YPAPPATIKEG OXE0EIG TIOU UTIAPYXOUV O 11d IPOTa-
01 KAl £TETTA TI§ OUVIAKTIKEG Y1d va IIpoodlopioet tov Turo kabe Aégng oe ouvduaopo pe éva
HKPO oet Ae§ikohoyikrg Baong. Me Bdaon tig Anpogopicg autég to ClauslE eivat oe 9éon va
MAPAyel UMOIIPOTAcelS UYPNANG akpiBelag. Ot UMOIPOTACELS AUTEG ETIOTPEPOVIAL O POPPT)
Yrokeipevou - Prjpa - Avuketpévou (Subject - Verb - Object / SVO). To ClauslE Asttoupyet
avd nipdtaon Xepig kapia napandve snetepyaocia kat dev artattet Sedopéva exknaidevong.

INa nmapadetypa ag mapouvpe v npotaon :

oA. Einstein, who was born in Ulm, has won the Nobel Prize.

Yxkorog tou ClauslE eivat va e€ayet tputAéteg (triples) aro pa npotaor), dniadny 66
9a smotpéyer ("A. Einstein", "has won", "the Nobel Prize") xat ("A. Einstein", "was born",
"in Ulm"). Kapia nepattépe avaduvon onpaociodoyikn dev yivetat. Kabe tputdéta oneg
avadepape apandave da arotedeital ano 1o Kuplo Yepa 1) vnokeipevo ("A. Einstein"), pa
oxeolakr) epdon ("has won'") kat kavéva, €va 1 napanave srixeiprpata ("the Nobel Prize").

Qg arotédeopa, £Melta amno v XPror T0U eMESEPYAOTE) AUTOU, £XOUHE Yid KABe mpotaon)
éva oUvolo uroripotdoswv. Av pia npotaor eival ardr) €§ apxng tote 1o ClauslE 9a ert-
otpeyel pa povo tpirdéta. Ipopavag ot unornpotdoelg 9a £Xouv 0Tl MAnpodopia UTIapXEL
P€oa otV apy1KI IIPOotact) aoXEI®g apla MIPOoKeltal yia dpaotnplotnta 1) 0X1 Kal YEVIKA yla
embupnt evvolodoyika ekppaot 1 oxt. O Saxwpilopog Sa yivel apyodtepa.

[Mapaxkdate® 9a esotidooupe otov tporo Asttoupyiag tou ClauslE kat énmetta Sa ddooupe
kdrnola rapadeiypata anoteAsopdiov tou.

To ClauslE mijpe 1o évopa tou aro tov ayyAiko opo clause. To clause eivatl 1o pépog
H1lag mpotacng Tou eKPPAdel KATIOlA OUVEKTIKI TANpogopia. Arotedsital ouvhBwg aro éva
unokeipevo (Subject - S), éva prjpa (Verb - V), éva éppeoo 1 dpeoco aviikeipevo (Object - O),
éva katnyopoupevo (Complement - C) kat évav 1) ieploodtepoug ripoadiopiopoug (Adverbial).
v ayyAkr ydoooa 6ev gpgavidovial 6Aot ot cuviuaopol AUtV TRV OUCTATIKAOV HEPOV
piag mpotaong padi. Tuykekpipéva otav tadivopoupe clauses oupgova pe ) yPRHATIKE
Asttoupyia TOV pEpaV T0Ug, Bpiokoupe eptda Stapopetika £€idn, ON®G rapouciadovial Kat
OT0V TIAPAKAV® THivVaKd.

O opog clause Baoidetat oto ot eivat n edayiotn povada rmAnpogopiag n oroia OPwG ivat
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KepdAao 3. AvdAuorn kat vlortoinon

OUVEKTIKY]. Alato0ntikd autd onpaivel ot av apaipedei Eéva ouotatiko evog clause mou eivat
H€pOg Tou, Tote autod nou da aropeivel dev Sa £xel onPacloAoyiko vonua (1) av £xet Tote £xel
adAdaget ) évvola Tou prjpatog).

Ot etd tonot clauses, MOV OUCIACTIKA £§APTMVIAL ATIO TO Prpa eivat ot e§1g:
e Intransitive (ApetaBato): Edav 1o prjpa dev ipoodiopidetatl amo katt.

e Extended-copular (Extetapévo kukAiko): To prjpa ocuvlEetl T0 UTTIOKEIPEVO e KATIO10

ipood10plopo.
e Copular (KuxkAiko): To prjia ouvdEel TO UTTOKETIEVO 1€ KATIO10 KATYOPOULIEVO.
e Monotransitive (MovopetaBatiko): ‘Av 10 prjpia rmaipvel 100 AVIIKEIPEVO.
e Ditransitive (At-petaBatiko): ‘Av 10 prjpa €X€1 KAt APECO KAl EPPECO AVIIKEIIEVO.

e Complex-transitive (Zuvbeto MetaBatiko): ‘Av 10 prjpa €Xel APIEOO AVIIKEIPIEVO KaAl

KATYOPOUHEVO.
[Tivakag 3.4: ITivaxag pe €ibn mpotacswv oto ClausliE
Sentence | Pattern | Verb Type Example Derived Clause
S1: SV; Intransitive AE died (AE, died)
S2: SV.A Extended-copular | AE remained in Princeton (AE, remained, in Princeton)
S3: SvV.C Copular AE is smart (AE, is, smart)
S4: SV O Monotransitive AE has won the Nobel Prize (AE, has won, the Nobel Prize)
S5: SV4:0;0 | Ditransitive RSAS gave AE the Nobel Prize | (RSAS, gave, AE, the Nobel Prize)
S7: SV,OC | Complex-transitive | AE declared the meeting open | (AE, declared, the meeting, open)

S: Yrokeipevo, V: Pipa, C: Katyopoupevo, O: Avukeipevo, A: [Ipoodiopiopog
Intransitive: ApetdBato, Extended-copular: Extetapévo kukAiko, Copular: KukAiko, Monotransi-
tive: MovopetaBatiko, Ditransitive: At-petaBatiko, Complex-transitive: ZuvBeto MetaBatiko

eAE remained in Princeton. eAE died in Princeton.

Ma mapdderypa n napandave mpatn npotaor anoteAeital anod £va UTIOKEipevo, éva prpa
Kal éva mpocdloplopd. Adalpmviag tov rmpoodloplopo n urnodoirn mAnpodopia mou Pévet
AE remained.» ev Byddel onpaociodoyiko vorjpa. AviiBeta ot dsutepn mpotact ou aro-
tedeital emiong ano €va UTIOKEIPEVO, €va prjd Kdat éva Ipocblopiopo, av apaipECoUpE ToV

nipoodiloptlopd eivat kat ridAt ouvektiky «AE died.» kat €tot ermdéyetal avtn og clause.

Dependency Parsing

Mze 1o ClausIE ypnowporniotoupe tov Stanford parser yla va avakaAUypoupe T GUVIAKTIKY
dopr) plag mpotaong nou divetar wg eicodog. To ouviaxktko dévipo (dependency parsing)
arotedeital anod éva oUvoAo KATEUOUVOUEV®OV CUVIAKTIKGOV OXE0E@V PETAlU TV ALLewv g
nipotaons. H pida eivatl ouvrBwg éva kupio prjpa. Ta nmapaderypa otn @pdaon « o Meopyog

naider modoodpaipor, n AéEn «ailer aroteldei pia tou ouviakukou Sévipou. Ilépa ard
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3.2 AvdAuon Ipotdaoeswv

auto ouvdéel 1o UTOKElEVO TTOU gival «0 MwPyog» e T0 APECO AVIIKEIPEVO TIOU gival «To

nodoopaipor. Mia 1o ouvOetn nipotacn avaiuvetal MAPAKATR®.

Zxnua 3.1: Dependency Parse oUuvdetng mpotaong (Euvtaktko 6£vtoo0)

From Dependency to Clauses

Ta myv avayvoplon v clauses yiveral xaptoypapnorn oV OXECE®V §aptnong mnou én-
poupynOnkav and to Dependency Parsing. Ilpota Snpioupyeitat éva clause yla kabe
etaptnon vrokewévou (.. nsubj). O efaptopevog arotedel 1o urokeipevo (S), Kat o
KuBepvrng 1o prjpa (V). Ta uniddouna cuotatika 9a s§aptwvial ano 1o prjpa, dndadn ave-
ketpeva (O) kat katnyopoupeva (C) péow dobj, iobj, xcomp 1) ccomp, kat ipocodiopiopol (A)
Héom oxéoswv e§dptnong onwg g advmod, advcel 1) prep;n.

INa mv BeAtioon 1ov anotedeopdtev 1o ClauslE dnpioupyel kanowa clauses ta oroia
bev gpgavidoval apeoa péoa oty mpotacn. Auto oupBaivel OTav UMIAPYEL Pd AvA(OPIKI)
AéEn oto ouvtakuko 6évipo. Tuykekpipéva, avukadiotoupe v avadopiky aviovupia (ry.
010G 1] TI0U) €VOG clause arod 1o mPonyouHevo, To o1toio AapBavetatl PEow® TG CUVIAKTIIKNAG
etaptnong remod ard tov KuBepvr)tn g oxetukng Agng. H avukatdotaon tov avadpopikaov

AVI®VUHPLI®V OTOXEVUEL OtV auinor tng mAnpodopiag arno ta arnoonacpatd.

AitAeopatxny Epyaoia m
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KepdAao 3. AvdAuorn kat vlortoinon

Aaroriemor 3.2: AmAomoinon mootaoewmv

Require One or more sentences
Result List of clauses for each sentence

1: ParsedSentence = parseSentence(Sentence)
2: dependencies = extractElements(ParsedSentence)
3: for ParsedSentence do
4: for dependencies = nsubj or dependencies = nsubjpass do
5: subject <+ dependant
6: verb < governor
7: if dobj or iobj or xcomp or ccomp that depends on verb then
8: object < dependant
9: end if
10: CreateClause(subject, verb, object)
11: end for
12: end for
13: for each clause do
14: DefineTypeofClause(verb)
15: if TypeofClause not SV then
16: while Clause = coherent do
17: ReduseClause(clause)
18: end while
19: end if
20: end for
21: return List of Clauses

3.2.3 Auwxwplopog EmBupntov IIpotacswv

'Exovtag evioriosl 0Aeg TG UTIOMPOTACELS TOV KEIPEVQV, EMOPEVO Brjpa eivat o Slax®-
PlOPOG AUTROV TRV OTOIRV pag eviladEpouv Kal MPOKeltal va availubouv oote va Ppebel o
Babpog autopatonoinong toug. 'Onwg £€xoupe avagépel napandave, n diadikaoia evpeong
TMPOTACERDV KAl UTIOTIPOTACE®V Oev TeplAapBavel Kapia onpaciodoyiky avaduor, €101 péoa
OTO OUVOAO UTIOTIPOTACE®DV HUITOPEl va UTIAPYXOUV Spactnplotnieg mou Sev pag evdiapEpouv
EVVO10A0Y1Kd, TTOU agopouyv It.X. napadeiypata 1 peta-dedopéva.

Ykomog etvat va BpebBouv unonpotdoelg rmou urdpyouyv péoa oto dataset wote va urtapyet
KAt 0 avadopikog Babiiog autopatonoinong toug yid va PIopECOUIE vad KAVOURE OUYKPL0T)
arotedeopatev oto t€dog. To dataset eival g popdrg evog .csv apxeiou omou yia Kabe
dpaotnplotnta reptdapBavel mAnpodopieg yla 1o Kelpevo Kat 10 Ot KEIPEVAOV Artd 10 Oroio
MPOEPYXETAl, aplBpo mpotaong péoa oto Kelpevo Ka aplfpo dpaotnpiotntag péoa oto KePEVo

Kat t1€Aog tov Babuod - katyopia autopatoroinong mou avrKet.
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3.2 AvdAuon Ipotdaoeswv

Zxnua 3.2: Iapabdeiyua Dataset yia éva keipevo

Ia v aviiotoiy1on 1@V UTOTPOTACE®V TTOU £XOUHE PPEL A0 TNV AVAAUOT T®V KETPEVRV
pe 1g dpaotnprotnteg anod to dataset £xoupe xprnotpornooet v PiBA0Onkn Fuzzy.

H B18A1001kn Fuzzy xpnopomnoleital o mepitaoeig opoldtntag strings. YroAoyidet tnv
anootaor petagy §Uo ePAacewv, 600 MOAUMAOK®V KAl av £ival Kal ermotpédel £va rooooto
10 ortoio €xel MPoKUYel amnod v ouvaptnon Levenshtein. To eviiadépov tng PBA10OHKng
autrg eivat 6Tt IPOCPEPEL KATIOIEG OUVAPTIOELS PE ETMITAE0V SUVATOTNTEG ATTO AUTY| TG ATTANG

andéotaong mov €iva XPrjo1eg O TTIOAUTTAOKEG TIEPIITIOOEIS.

Zxnua 3.3: Iapabdeyua 1 yia Fuzzy

Zto napandve napdderypa ouykpivoupe 6uo @pdoeig 1o strl (Los Angeles Lakers), kat
10 str2 (Lakers). Ot duo autég ppaocelg avapépoviat oty i6ia akplBag opdda. Qotoco 1
ouvdptnor fuzz.ratio mou uroAoyidel v andotaor Levenshtein emotpépet mooootd 50%
KaOwg ouykpivel armdog Aégelg. Avtibeta ) ouvaptnor fuzz.partial_ratio eivat ikavr) va evio-
mioel ot Kat ot §uo @pdaocelg avadepoviatl otnv opada Lakers kat €101 emoTpédPel TTI00OOTO
100%. O tpormog mou Asttoupyel eival xprnoponolwviag pia «BeAtiotn pepkepy Aoyikrn. Me
aAda Adyia, €av ) ouvtopotepr oupBoAooelpd £xel PnKog k kat n peyaAutepn ocupBolooeipd
€XEL TO PAKOG m, ToTe 0 alyopidpog avalntd t Babpoldoyia Levenshtein ng xkaAutepng

avtiotoiyiong unogppdong prroug-k.
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KepdAao 3. AvdAuorn kat vlortoinon

Zxnpa 3.4: IHapadeyua 2 yia Fuzzy

Zto mapandave napadetypa BAEnoupe v 161a @pdaon pe dadopetikn oepa. Ot apa-
MAVE OUVAPTHOELS TTOU £€XOUHE avapépel Hev KATAPEPVOUV va avayvepioouv oG poKettal
yla v ida mpotaon kabwg 1 fuzz.ratio ermotpéget mooooto 59% eve n fuzz.partial_ratio
EMOTPEPEL TTI0000TO 74%. T'a tov AOYyOo autd UMApXel €va aKopd oUVOAO OUVAPTIOE®V Ol
OI101leg PITOPOUV Va MPOCTIEPACOUV T0 TPOBANPa autd. Ot cuvaptroelg fuzz.token xwpiouv
TS PPAOCELS 0t ALEEIS KAl TIG IPOETESEPYALoVTIAl HETATPETOVTIAG TI§ O Iedd Kal adpalpwviag ta
onueia otiéng. Ztnv nepinmwon tou fuzz.token_sort_ratio, o1 cupBoAoosipég tagivopouvrat
aA@aBnTuika Kal ot ouvexela evavovidl. Metd amno auto, epappodetal éva arndo fuzz.ratio yia
va AngOel 10 Tooooto opolotntag. 'Etol oto ouykekpi€Evo rmapddeiypia emotpEéPpel IT00O0TO
100%. Autfjv tnv ouvAaptnorn £€XOUHE agloroir)oetl Kat epeig otov adyopibpo pag. Ouotlaoti-
KA rpooTta®oUpe va EVIOITICOUHE TIG OLO10TEPES MPOTACElS petady dataset kat clauses aote
yla kaBe clause va unapyetl pua eukéa (label) yia tov fabpod autopatornoinong tou. Tnv
ETIKETA TNV XPE1adOPAOoTE Yld VA PITOPECOUE APYOTEPA VA EPAPHIOCOUNE TOUG adyopifpoug

Hnxavikng padnong.

Anropiemos 3.3: Atax®plopog eMOUUNTOV TPOTACEDV

Require Clauses and Input Dataset
Result List of desired clauses

1: for each phrase from Dataset do

for every clause of the same sentence as phrase do
ratio = fuzz.token_sort_ratio(clause, phrase)
Add.list(ratio)

end for

Max(listofratio)

Find index of clause with max ratio

if max ratio > 50% then
Add .list(ratio, index)

end if

11: end for

12: Sort.list(descending)

13: KeepUniquelndexes(list) > Adalpouvidl autd HUe 10 PIKPOTEPO TT0CO00TO ratio

14: return List of desired Clauses
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3.2 AvdAuon Ipotdaoeswv

3.2.4 Efayowyn Xapaktnplotikadv ava Clause

1o onpeio autd yla kabe clause mou £xoupie Bpet, TOU €XOUHE AVIIOTOLXIOEL KAl ETKETA
®G TIPog Tov Fabpo autopartoroinong Tou. XKOTog gival aro 1o clause autd oav edopévo,
va kataAngoupe oto cuprnépaopa mnou da sival n euketa. a va yivel auto 9a mpenet va
avtArooupe kamnotwa debopéva amno kabe clause wote va dSnpoupynOet €vag mivakag o oroiog
9a eivat n eicodog otoug adyopibpioug pnxavikng pabnong onwg Sa meptypdypoups mapa-
Katw. H emdoyr) kat o unodoylopog tov KatdAANA®v XapaKInplotikev eivatl 1o Baoikotepo
Bhpa katd v Kataokeur] plag Avong nou Baciletal ot pnxavikn pabnon.

Enopéveg, avaluoape XEpoKivnta mola XapaKinelotikd oto ouvolo Sebopévav pag e-
rimpeddouv tov Babpo autopatorioinong plag spyaciag. Zav arotédeopa, srmAé§ape Kat

£papPoOoajle TE00EPA XAPAKTINPIOTIKA |

eKatnyopia Yrokeipévou
ePrjua
e Avtikeipievo

eTopéag Texvoloyiag

Zug enodpeveg napaypadoug Enyouie TOV OPIORO KAl TO OKEITIIKO TOU KAOe Xapakinpt-

OTKOU KaBmg Kat Tov UTTOAOY10110 ToU.

Katnyopia Ynokeipévou

ZuvnBng 0 HlaX®PIoN0g TOV KATNYOPL®V £VOG UITOKEIHEVOU Yivetal avadopikd pe éva
8Uad1KO XAPAKINPIOTIKO TIOU XAPAKTNPidel TOV ITOPO IOV eKTeAEl Pid epyacia oG «avOp®Iivo»
gite «qun avBpormvor. Qotoco oto 61kéd pag dataset avadoya pe tov opéa tng egetaldpevng
Sadikaoiag, o1 opot Kupgvoviayv, petaiu AAA®v, va OXeTidovial He OUYKEKPIIEVOUS POAOUG
(ri.x. «deubuving 1) Aoylotrgy), Tunpata (r.x. «pnpa Avoporivou Auvapikou» 1) «Aoy10TIKO
THNpa) Kat eriong ovothpata («Xuotpa ERPy 1) «ovotnpa mAnpogopiow). Ia autdv tov
Aoyo anodaocioape va X@PIOOUPE Ta UTTOKEIPIEVA O AUTEG TIG TPELG KATYOPIEG.

Ano 1o Clausie yla kdBe clause £xoupie mAnpodopieg oxeTKA Pe 10 Yokeipevo - Prpa
- Avuxkeipevo (avukeipevo oyt ridvia). Autd propet va eivat Aégeig 1) @paocelg avaloya v
nipotaon.

Hexkwvape pe to Yrokeipevo. Me v BorBeia tng BiBA1o0nkng NLTK dnpioupyoupe eva
ouvtaktiko 6évipo (Dependency Parse) yia tnv @pdor T0U UITOKEIPIEVOU ATIO TO OIOi0 HITo-
poupe va Bpoupe rowa eivat n pida tou. Ztoxog eivat va kataAfoupe oe pia Aggn yia to

UTIOKEIPEVO.

eHis son John won the game.

INa napddetypa oy napandve mnpotaocn o Clausie Sa emotpéyel g urokeipevo v
@pdon «His son John». Epeig pe v ouvtaktikn avdaduon Sa Bpoupe ou n pida ng @pdong
givat 1o 6vopa «John» dpa rat 1o KUP1o urnokeipevo pag. H €upeon tng pidag eival eUkoAn

kabwg aro 1o dependency parsing n Aé€n auvtr da €xet v eukéta «ROOT».
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'Exovtag Bpet 10 KUP10 UMOKElEVO, NIopoulie va Bpoupe Katl og Tt Katnyopia avhket. I'a
va 1pocd10picouE TOV TUITO TOU UTIOKEIPEVOU, XPNOTIOTIOI0UE T AsSIKT) Baon 6edopévav
WordNet. To WordNet opadoroiei 1ig ayyAikég Aégelg oe ouvoAa, ta Aeyopeva synsets. Ta
KABe €va aro ta 117.000 ouvola mou mepiExel 1o WordNet, tapéxel oUviopioug oplopoug,
napadeiypata Kat pid oe1pd ONactoAoyIKOV 0X€0emV e dAAa ouvoAa. Ma va uroAoyicoupe
autfv 1 Suvatdinta, adlorolovpe ) oxéorn urnepvupou hypernym ard to WordNet. Ze
VEVIKEG Ypappég, éva hypernym eivat €évag mo yevikog 6pog yia pia dedopévr Aéln. Ta
napadetypa, n Aggn «oxnua» eival to hypernym tou «autokivjtou» Kat 1 AéSn «rmoudi» eivat
10 hypernym tou «aetou». Baoel autig g £vvolag Tng UMEPVUPiag KAl g EPAPXIKAG
opyaveong tou WordNet, eipaote oe 9¢on va oupriepdvoupe yia évav §edopévo mopo, av to
hypernym tou eivat «person», «computer_system» 1) «social_group». Me Bdaon to hypernym
HIopOUHE TOTE VA KATNYOP10IIOI)COUHE AUTOPATA €AV £vag TOPOG £ival AvOp®Iiog, THNHA 1

ouotnpa.

Pipa

H xUpla 16éa mioem and autd 1o Xapakinpelotko sivatl 0t oplopéva prjpata eivat mba-
VOTEPO va OXETIOVIal Jie aUTOPATOnOUEVEG epyaoieg amod ddAa. INa nmapadeypa, ta phpata
«WYnuoupyo» 1 petadider, mbaveg oxetiovral pe autopatonopéveg epyaoieg. Ta prpata
«avadue» Kal «anodaocifer, avtlbetng, sival mo mbavo va oxetiovial pe XepoKivnteg ep-
yaoieg. To mAsovEKINUA TG E10AYOYNS EVOG XUPAKTNPLIOTIKOU PHHATOG EVAVTL TNG XP10NS
PoKaB0P1oPEVEV KAAOE®V PHILATOg (0TIMG 01 KAdoelg prjpiatog Levin) eivat ot éva prjpa dev
etval mpokabopiopévo oe mola Katnyopia Sa avnkel. To prjpa «dnpioupyer», yia napadety-
pa, propel emiong va xpnowpornoinBei oto mAaioto «dnpioupyia 18ewv» Kal, €MOPEVRG, va
avagépstal os Pia XEPoKivntn epyacia. Mia t€tola Xprjon mou oxetidetal pe 1o epiBadiov

propet va AngBet unidywnv otav 1o prpa Sewpeital PEPOG EVOG CUVOAOU XAPAKIIPIOTIKOV.

H eUpeon tou prjpatog eivatl eUkoAn kabwg and to Clausie €xoupe 1o 6edopévo auto.
'Onwg avap£pbnKe maparnave PIopel va pnv €xoupe pia A£gn wg pripa adla pa epaon. Ta
rapddelypa otnv MapaKAT® IPOTact MmoU UndpXet éva fondnuko pnua (modal verb), cav

prpa €xet ermotpaget 0An n @pdon <have to do».

o] have to do the laundry.

Ia autov tov Adyo yiveral mp@Ia Pia CUVIAKTIIKI] avdaAuorn Oneg napandve, adda tau-
TOXPOVa KAl €va €AeyX0G OXETKA PE Ta Bondnukd prjpata. LUYKEKPIHEVA Yid AUTA €AEY-
XOUHE v Urapgn g npobeong «to» rou ta ouvodevet. 'Exoviag Ppet 1o Paciko prjpa g
potaong To eropevo Prpa eivat va Ppoue v pida tou. Me autov tov tpomo Sa Ponbdricou-
e Toug aAyopiBpoug pnxavikhg padnong va Bpouv maparndve OpoloTIeS yia va yivel onotd
n ta§wvopnorn. Ta v evpeon tng pidag xpnowpornotjoape to stemmer gpyaleio Snowball-

Stemmer("english") 1o oroio avrket otnv PiBA106rkn NLTK.

m AinAeopatxny Epyaocia



3.2 AvdAuon Ipotdaoeswv

Avtikeipevo

To prpa pag dpactnpiotntag ouvhOrg va avadeépetal o €va aviikeipevo. To oremuko
MOo® Ao autd 10 XAPAKINP1OTIKO £ival, mapopola PE 10 pnid, 0Tl OPlOHEvVA AVIKEipeva
eivat mo mbavo va oxeridovral e autopatornoinpéveg epyaoieg anod ddia. I'a nmapdadsiypa,
ag doupe toug 6U0 CUVOUACHIOUG PHIIATOG-AVIIKEIPEVOU «OTEAV® ETTIOTOAL) KAl «OTEAV® e-
mail». TTapdéAo ou kat ta U0 mePIEXOUV T0 PHHA «OTEAV®», TO AVIIKEIPEVO ATIOKAAUTITEL OTL
10 TIPWOTO OXeTi¢eTal pe pa xepokivin dadikaoia kat 1o devtepo oxetidetal pe pa epyacia
xprotn (n arootoAr] evég e-mail anattel oiyoupa v alAnAenidpaon pe €évav unoAoyiotr)).
Ta autov tov AGY0 T0 aVIIKEIPEVO WG XAPAKINPEIOTIKO priopei va Pondrjoet otnv tagivopnor
S1aPopeTIKAOV PabP®OV AUTOPATONION0NG EPYATIOV.

[Mapdépowa pe I Asttoupyla Prpatog, n €UPECH TOU AVIIKEIPNEVOU ATTOTEAEl PEPOG NG
vAwookr|g nposniefepyaociag, kal ouykekpipéva eivatl anotédeopa tou Clausie. To dago-
PETIKO HE TO AVIIKEIPEVO €iva TG Sev eival UTIOXPE®TIKO va utapxel ravia. 'Etol karoleg
popég propel 1o medio Avrikeipevo aro 1o Clausie va eivat Kevo. Xe autr) v MEPIMTOON
KAVOUPE £vav eTIMAL0V €AeyXO0 yia va 60Upe av ) potaocr eivatl oe mabntikn eavr). Av givat
10Te WG AVIIKElPEVO Xprotpomnolovlie To YIokeipevo yia va pnv xabei kabBolou mAnpogopia.

'Onwg avapépOnKe mapardve Propet va pnv £€xoupe pia Aggn wg avukeipevo addda pa
paorn oAoxrAnen. a autdv tov Aoyo yiveratl ImpoTa Pid CUVIAKTIKY avaAuor yla va Bpoupie
moto e€ivatl 1o Paciko avtikeipevo, 1 aAAwg n pida tou ocuviaktikou dévipou. 'Exoviag Bpet
10 BaoiKO avikeipevo g npotaong To enopevo Prijpa sival va Bpoupe v pida tou. Me
autov tov 1poro Sa Bonbricoupe Onwg avagépape T0Ug alyopibpoug punxavikng padnong
va BPouv rmaparnave OpRolotIeS yia va yivel oootd 1 tagvopnor). Ta v evpeon g pidag
Xpnotpornowrjoape to stemmer epyaldeio SnowballStemmer("english") to oroio avrjket otnv
B1B8A1061kn NLTK.

Topéag Texvoldoyiag

To xapaktnpotikd tou topéa texvodoyiag (IT) eival éva Suadikd xapakinplotiko mou
ATOKAAUTTIEL €AV P1a epyaocia oxetidetat pe tov topéa IT i 0x1. To okenuikd niocw anod auvtv
) Suvatonta eivat 6Tl pa epyaocia rmou oxetidetat pe tov topéa IT eivatl mbavo va eivat pa

gpyaoia Xprotn 1 akopn Kat pid aUutopatornotpévn) epyaocia.
00O meddtng urtoBAaAAel TAPATIOVO PEO® TOU CUOTHIATOS S1aXeiplong rmaparnovev.

INa napaderypa, ag dovpe v napanave npotaocn. IleptdapBavel 1ov avBpoIvo 6po
«reAdtrp, 10 prja «UroBAAAsr Kal 0 avikeipevo «rtapdariovor. Kavéva aro autd ta otoixeia
bev Belyvel ocapag évav Badbpo auvtopartomnoinong. Qotdco, 1 EEACH avapépel emiong Eva
«ovotpa daxeiplong napandévevr. O OTOX0G TOU XAPAKINPLOTIKOU Topéa texvoloyiag eivat
va AapBavet uniownv AEEelg 11 PPACELS TIOU £X0UV 0X£0T] HE TNV TEXVoAoyid.

I'a va uroAoyicoujie autd 10 XapaKInpilotko, aglornolovile 10 YA®OOoAp10 1oV 0PV UITo-
Aoyiotwv nou avarttuxOnke anod 1o [Havermotpio tng Utah. Extog amd pia oAokAnpopévn
KAAUYD TEXVIKGOV Op®V, AUTH I Alota MEPIEXEL €IMIONG PNIATA KAl £rMiOeTa MOU XP1o1j10-

rolouvtat oe éva repiBdddov rminpopopikng. Eav pa egetalopevn npotaor), nepiéxet évav
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KepdAao 3. AvdAuorn kat vlortoinon

1] TIEPLOCOTEPOUG OPOUG ATIO AUTHV TN AloTd, TOTE TO XAPAKTINPIOTIKO AUTO AapBAvel TV T

«ab yla oroladnrote epyaocia mou arotedei pépog autng g rpotaonsg. AAA®G £xe TIUN)

«ox. Tovidoupe MG 10 XAPAKINPIOTIKO AUTo apopd OAOKAN P TNV IPOTacT) KAl 0X1 KArold

urnorpétaon. ‘Etot av pa ipdtaocn rieptdapBavet pia AéSn rou £€xet oxX€or e v texvoloyia,

101 KAOe Spaotnplotta g mpotaocng aviig Sa €xet Setkn) tur) oto nedio auto. H Aiota

e ug Aéelg tapouotaletat oto 1€A0g g SUTAGPNATIKEG epyaoiag.

Aaroriemor 3.4: Efaywyn Xapaktnpiotikov ava Clause

Require Clauses, it_word_list
Result Data for ML algorithms

1: for each Clause do

2: it_word_flag « Exists(it_word_list, clause)
3 subject < DefineSubject(Triple[0])

4 ishuman « is_human(subject)

5: issystem « is_system(subject)

6 issocialgroup « is_social_group(subject)

7
8
9

verb <« DefineVerb(Triple[1])
if verb = ModalVerb then
: verb < CorrectVerb
10: end if
11: verb <« Root(verb)

12: object «— DefineObject(Triple[2])

13: if object =" " then

14: if Clause in Passive voice then
15: object < subject

16: object < Root(object)

17: end if

18: else

19: object < Root(object)

20: end if

21: end for

22: return [it_word_list, ishuman, issystem, issocialgroup, verb, object] for each Clause

3.3 IIpocetowpacia yita Mnyavikn Maénorn

'Exovtag oAokAnpwoet 6Ao 10 mapandve pre-processing 1oV KEPEVOV KATAANYOUHE O

€va oUuvolo HebopEVmV - XapaKINPOTIK®YV Yla Kabe dpaotnpiotnta nou £xoupe evrortioetl. Ta

debopéva autd ta €xoupe opadoroinjoet ot popdr evog Dataframe, mou sivar pa Soun

dedopévav pe apOunpéveg ypappeg kat otrjdeg. 'Etot €xoupe Snpioupyroet ouctaotika eva

dataset rou yia kaBe dpaoctnpidnta mou €xetl evioriotel anod ta Keipeva neptdapbavet tig

MAPAKAT® TTANPOPOPIES:
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3.3 IIpostopaocia yia Mnyxavikr) Maénon

1. PAna @pdaong (oe popor) pidag)

2. Avuxkeipevo @paong (o popdn pidag)
3. Av 10 unokeipevo eival MPOOKITO

4. Av 10 untokeipevo eivatl cuotnua

5. Av 10 UTtOKEipEVO £lval Tunpa

6. Av ot @pAocn urapyet A€En OXETIKT) HE TV TeXVoAoyia

Zxhpa 3.5: Anoonaoua 6e60UEVOL UeTA TO preprocesing

AT6 10 TPIT0 XapAKTINPIOTIKO KAl PETd IpoKettal yia duadikég rmAnpodopieg SnAadr) rmou
o1 1pég kupaivovtar petasy tou TRUE kat tou FALSE. Qotdco otig Katnyopieg €va Kat
600 unapyouv katmyopnpatika dedopéva. Autd onuaivel 6t dev eival rporaboplopévo 1o
oUVOAO TNV KAOKOG TIPOKELTAL Yid TA PHPATA KAl Td aviKeipeva Kabe gppaong.

LV enedepyaoia KEPEVOV elval avapevopevo ot AEEelg TOU KEEVOU VA AVIUITPOORIIEVO-
viatl pe §1akpitd, Katnyopnuatika XapaKinplotikd. Autd anotedel mpoBAnpa yia KAmoloug
aAyop1Bpoug pnxavikng padnong kabag xpetddovial ocav €icodo debopéva apOpwv 1 Aoyika
(boolean) ou emiong petappadovrat os O xat 1.

Optopévol adyopiOpiol prmopouv va AEtoUpyr|oouv e Katnyopnpatika dedopéva arneu-
Yelag. Ta mapdadetypa, éva dévipo anodpaocewmv (decision tree) propei va padet ansubeiag
and kanyopnpatkd dedopéva xmpig va anatteital petacxnpatiopog dedopévov. TToAdo-
1 aAyoépiOpot pnyavikngg pabnong 6ev pmopouv va Asttoupynoouv areubeiag oe dedopéva
Katmyopnuatkda. Arattouv 0Aeg o1 petaBAntég €106dou kat petaBAntég e§6dou va eivat a-
plOunuKEG. AUTO onuaivel 0Tl 1a Katnyopnpatika dedopéva TMPEMel va PETATPATIouV OF
appnuKkr popor).

[Tog kwbikorolove Té€tota Hedopéva He TPOTo TTOU va £ival ArodeKTOg MOTE va XP1O0-
o Oet amod 1oug adyopiBpoug H xaptoypadnon amo dedopéva KeEPEVOU 08 TPAYHATIKOUG
ap1Opoug ovopadetal egaywyn xapaxkupotkeov (Feature Extraction). Mia ard tg ardo-

UOTEPEG TEXVIKEG V1A TNV AplOPUNTIKY avarnapdotact KeEvou eival 1o Bag of Words.

3.3.1 Bag of Words

Me tov 6po Bag of Words evvooupe pia Alota tov povadikov AEemv oTo KelPevo 1ou

ovopddetat Ae€lAdy10. T OUVEXEID PITOPOURE VA AVIUIPOO®ITEUOOUNE KAOe AéEn pe toug
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KepdAao 3. AvdAuorn kat vlortoinon

apBpoug 0 kat 1 yia to av avuotolotiyouv oe pia A&gn anod 1o Ae§idoyio 1y oxt. ‘Evag akoun
TPOI0g avarnapdotacng ivat n anapibpnon tev eopov 1ou sravalapBavetatl pia Aé€n péoa

oto Keipevo, adda Sev priopouce va epappootel oty 61Kn pag nepintoorn.

The Bag of Words Representation

it 6

I 5

I love this movie! It's sweet, the 4

but with satirical humor. The fa”}; always loveyq 't ;ond g

dialogue is great and the t whimsical it
and ggen are seen 2
adventure scenes are fun... iand _~ “anyone ; ]
T 32 dialogue ye
It manages to be whimsical i a?py rarommand would 1
. . . aaveniure . .

and romantic v_vhlle laughing whoSWeet of satirical i v_\.rhlmstcal 1

at the conventions of the & lpgit rgw"q;ﬁ e times 1

fairy tale genre. | would t ' sweet 1

several Y h irical

recommend it to just about the 2080 jp the el SZ"”C? :

anyone. |'ve seen it several o Ao, would adveniure ;
times, and I'm always ha s, EnaEge genre

B . Y ppy fun | times 5, fairy 1

to see it again whenever | d u : humor 1

; henever while
have a friend who hasn't ! i have have 1
seen it yet! withoo e n great 1

Zxnua 3.6: Bag of Words

Y10 napandave napddetypa propovpe va doupe nwg £xel oxnpatiotei éva Ae§lAdyio pe
0Aeg g A€Ee1g tou Kewpévou (movie, secenes, have, K.AI.) Katl arotun@veral pe aplOuo
bimAa n emavaAnyn epgavicemv yla kabs Sedopgvo.

Ztov adyopiOpo pag exoupe xpnotpornou)oet v pébodo tou One Hot Encoding. Eivat
g Katnyopiag pe v duadikn avanapaoctaorn dedopévav. 'Etol €xoupe tpég O kat 1 a-
vdAoya yia 1o av 1 eKAotote A£En avilotolkel o KArowa A£En amo to AeiAoy1o 1) adAiog bag
of words. 'Exoupie mpotpr)oet tv TEXVIKI auty Kabwg n ouxvotnta enavaAnyng Aégeqv,

dnpuoupyel pa tadvopnon 1 pa potepaldtnIa ou PItopei va ernpedost 1a anoteAéopata
TV alyopibpov.

Apple Chicken Broccoli  Calories

1 0 0 95
0 1 0 231
0 0 1 20

Zxnua 3.7: One Hot Encoding
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3.3 IIpostopaocia yia Mnyxavikr) Maénon

210 napanave napddetypa priopoupe va doupe niwg €xel oxnuatiotel éva AeSlAdylo pe
TG A€e1g (Apple, Chicken, Broccoli, k.Arm.) kat arotuniovetat pe O 1) 1 i eppavion g AéEng
yia kaBe dakpirr) AéEn (ava oeipd).

‘Eva and ta kupla pelovektpata g xprong tou Bag of Words eivatl 6t anoppirttet
0e1pd epdAvIonS TV Aggewv ayvomviag Kat tnv évvola toug. Ta v ene§epyaoia @uoikng
vAowooag (NLP) eivat e§alpetikd onpavuxkn n dwatrpnon tou rmiaiciov wv Aégewv. Ta va
AUooupe autd 1o POBANpa XPNOIOIo|oape Kal pla GAAn MPoc€yylon Imou ovopddetat
Word Embedding.

3.3.2 Word Embeddings

To word embedding eivat n avarnapaotacr TOU KEIPEVOU OIOU AEEEIG TTOU £XOUV TV
161a évvola €xouv Kat mapdpola avanapaotaoct). Autr) 1) IIPOCEYY1OoT] yld TV avarapaotaot)
ACewv Katl eyypddev propei va dewpnbel wg éva ard ta rmo Baocika smrevypata mg pa-
9Gg pabnong (deep learning) oxetkd pe ta 6UokoAa rpoBArjpata enegepyaociag QUOKGOV
YAQOO®V.

Ta word embeddings Aégewv ival otnv MPAyHATIKOT)TA P KATNYOPIiAd TEXVIK®V OIOU
PEPOVOPEVES AEEE1S aVTIIIPOORITEVOVIAL OG S1avUoPatd MPAYHATIKOV TGOV O £vav IIPOKA-
Yopiopévo Sravuopatko xmpo. Kdabe Afgn xaptoypageitat oe évav @opéa Kat ot TIHEG TOU
Stavuopatog pabaivovial pe TPOITo IoU POolAadel P €va VEUPOVIKO S1KTUO

Kdbe AéEn avunpoowrievetal amod éva rmpaypatko dSidvuopa, ouxva dekdadwv 1) ekato-
vtadwv draotaocewv. Auto £pyxetal oe avtiBeorn pe 11g X1A1adeg 1] eEKAToppUpLa 5100TACELS TIOU
arattovvial yla avanapdotaon apaiev Aégewv, onwg pe 1o One Hot Encoding. 'Eva arno
1a 1o yveotd poviéda t@v word embeddings kat auto 10 OO0 XP1NOPOIooape £vat 1o
Word2Vec.

To Word2vec naipvel @g £10060 T0U éva PeYAAO oA KEWEVOU KAt TTApAyel €éva diavu-
opatiko Xopo pe Kabe povadikn AéEn va avtiotoixei oe éva avtiotolxo Siavuopa oto xwpo. Ta
Sravuopata Aégenmv Tormobetovivial 0To XwPO Tou H1avUopatog £101 MOTE 01 AEEELG TTOU Po1adouV

VONUATiKA va Bpiokovial oe KOVIvY andotact) PETasy Toug oto XOPO.

WOMAN

MAN/, /

UNCLE

AUNT

QUEEN
KING

Zxnpa 3.8: Awavvouatikog Xwpog pue 1o Word2Vec
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Zto naparnave napddeypa PAEnoupe pia avarnapdotact) KAMO®V ALgemv OTov X®OPO.
Auto 10 £160g HlavuopaTIKNG avanapdotaot) Pag EMTPEIEL EITIONG VA ATIAVINCOOUHE OTO0 &-
patnpa «King - Man + Woman =;» kat va gtacoupe oto arotédeopa «Queen»! 'OAa autd eivat
MPEAYHATIKA aloonPeinta apoy 0Aeg AUTEG Ol YVMOOELG TTPOEPYOVIAL ATMANG ATIO TV £4£TAOT)
noAA@V AéEewv 010 Keipevo Xwpig aAAeg MANpopopieg OXEUKA U ) onpactoloyia toug.

'‘Ocov agopd TV MePUMImon pag Kedikorotjoape ta §U0 Xapakinplotika (prpa kat
AVTIKEIPEVO) 1€ TIG TTapAtave PeB660Ug KAl Xp1O1oTIo|oape Toug adyopifpoug pnxavikng

ndabnong. H ouykpion tov amotedeopdtev 9a yivel oto endpevo Kedpaiaio.
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Ke¢paAaro ﬂ

A§10Aoynon MovtéAwv

Fq Vv agloddynon g Siadikaoiag rmou mePypAawape otV mEONyoUHEV] EVOTITd, OUA-
AéxOnke éva ouvodo Hebopévav doxrg (test data). ZTug enodpeveg evotrnteg Sa me-
PIyPAWOUHE AETTIONEPEDTEPA T OUVOEOT KAl TO MEPIEXOEVO AUTOU TOU OUVOAOU dedopévav
doxrprg. Lt ouvéxela, Sa ouykpivoupe ta poviéda rou dnuoupynbnkav anod to npdypap-

pa pag pe ta 6sdopéva kat 9a avadvooupe ta anoteAéopata.

4.1 Xuvodo Asdopévwv - Data Set

H emdoyr) tov katdAAnAev 6edopévav eival aro toug onpavilkOTtepoUS TTAPAYOVIES, AV
OX1 0 IO CNPAVIIKOG, TIou KaBopilouv v ermtuyia evog MPoypARaAtog eretepyaciag guot-
KIG YAwOooag Kat punyavikng pdadnong. H evpeon opwg tov kataAAniev dedopévev aroteAet
éva oAU peydldo mpoBAnpa oto X®WPo autd Kat £181KOTtepa OTaV IIPOKELTAL Yid EITIXEIPNOLA-
KA 6ebopéva. Tia éva mpoypappa ermtnpoUpevng PAbnong, Onwg autd Iou avarrtuiajle,
1a 6edopéva pag 9gdoupe va eival MPETIOIRSG £yKupa Kat opOd katnyoptlonowpéva. 'Eva
arotédeopa dev €xet kapia aia eav £xel Baototel oe Weudr) 1) Aabog debopéva. Lnpavuxo
yla to mpdypappd pag eivat kat to mAnbog tev dedopévav, piag kat 600 peyadutepo eivat
auto, 1000 Mo £PIToTo Kal otBapod yiveral 10 PHoviedo pag, Kal 1000 KaAUtepd PITOpoUE
va YEVIKEUOOUHE Ta aroteAéopatd pag oe véa debopéva, xopig BéBala autd va anoteldel 1o
povo napayovia. Eival xpriowo éva ouvodo 6edopévav va sival 100ppornévo, va Urapyet
6nAadn 1ookatavor) TV OToXEi®V OTg KAACELS TOU.

'Eva otoixeio autou 1ou cuvodou Sedopévav Sokirg anotedeital and pla neptypadr)
Sadikaoiag kelpévou. Zuvodikda katagépaiie va oculdégoupie 44 and autd Ta ePPypaApira
Kelpeva. Aev meplopioape ) OUAAOYI) O CUYKEKPIHEVO TOPEA 1] TUTIO AOY® NG £AAsiyng
6edopévav. 'Etol, S1apopetikeég MNyES EVOONAT®ONKAV 0T0 0UVoAo ebopévav Sokiimv pag.

Ta&voprjoape 1o kabéva otolxeio oe pia and g 1€ooepig KAt yopieg:

e Aradnpaira: Troixeia mou mapéxoviatl arod Maveriot)piid  UraAAnAoug mavermniotn-

piou.
e Blopnyavia: Itoixeia rmou map€xovial arno £taipeieg 1) uvrtaAAnioug toug.
e Keipevo BiBAiou: Ztoixeia rmou AapBavovial a6 PiBAia.
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e Anpodolog topéag: Xroixeia rmou AapBavoviat ard eBvikoug @opeig tou dnpooiou

TopEQ.

H katavoun teov 8edopéveov Sokng oupgeva e AUTEG TS KATNyopieg @aiveral oto
MAPAKAT® TMVakaklt. Eve ta akadnpaika poviéda kat ta poviéda tou dnudoilou topéa
AVIUTPOO®ITEVOUV TO PeyaAutepo Pepidlo, 0Aeg ol dAdeg katnyopieg eival emiong enaprog

EKTIPOOWITIEVEG.

[Tivakag 4.1: IInyég yta Test Data

Type Amount Frequency
Academic 14 31,81%
Industry 8 18,18%
Textbook 8 18,18%
Public Sector 14 31,81%
Total 44 100%

Ta akadnpaika keipieva tou ouvodou Sedopévav Sokipav rpogpyoviatl anod 1o Humboldt
Universit at zu Berlin, 1o Technische Universit at Berlin, to Queensland University of
Technology xat to Technische Universiteit Eindhoven. Xto ocuvolo autd ta Ketpeva eivat
o peydAa Kat mo moAumioka and ot ta unddowna. IlepidapBdvouv dndadn peyadvutepo
ap1Bpud mpotacenmv Kat AéEemv 0e OXEOT] 1€ TOV HECO ap1lBid TOV UTOAOITOV KETHIEVROV.

Ta Bropnxavika povieda mpogpyovial arno dUo KUpleg MNyeS. ApPXIKA td P10A TIPOEP-
Xoviat aro Ipelg rmpoundeuteg epyadeiov BPM, cuykekpipéva toug Active VOS, Oracle kat
BizAgi. Ta unidédoina sivat amo v inubit AG, otnv oroia ta XP1otoroouy yid v eKna-
i6evuon medatwv Kat epyalopévav.

ErunA¢ov éva pikpo mooooto KEPEVOV TIPOEPXETAL ATIO HU0 eyxelpidia yia poviedonoinon
BPMN, to BPMN Modeling and Reference Guide kat to Praxishandbuch BPMN.

TéAog, umdpxetl éva oUvoAo Kelpévav and v Opoomnoviiakng Yrinpeoiag AKtUou g
TCeppaviag oxetika pe kanoieg Sadikaoieg. Exei o1 meprypadeg ketpévou Sev frav §ekabapeg,
adAd nui-Sopnuéveg oe POPEPr] ITIVAKA KAl V1A AUTO £Y1VE 1] TPOEIedepyacia mou £xoupe
avagEPEL OTo TIPONYOUEVO KEPAAALO.

Eivat moAu onpaviiko 6w va avadépoupe g Ta Keipeva avtd pag ta napesixe o Fabian
Friedrich amno to paper tou Automated Generation of Business Process Models from Nat-

ural Language Input.
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4.1 Zuvolo Asdopévav

- Data Set

Public Sector

141 9oL

Textbook

18 295

Academic

2 1.0%0

Industry

Zxnpa 4.1: Awakvpavon nnyaov data set

Te]
O£

O1 51apopeTIkEG MEPyPAPEG KAAUTTIOUV 514POPOUG TOPELG, OTIWG IT.X. ACPAALOT), 1ATPIKT),

TPATEQIKY], NAPKETIVYK, MTOANOEIS KAl TTAPOXT] NAEKTPIKOU peupatog. To yeyovog ot eijiaote

oe 9éon va avAuooupe Keijleva OA®V AUTOV TV TOPERV €rONPAivel v avegaptnoia wmg

TMIPOTEIVOPEVNG AUONG Ao TOV TOHEQ.

[Mapaxkdt® 9a Sovpe KATIOWA XAPAKINPIOTIKA TOV KETIEVROV.

IMivaxkag 4.2: Xapaxmpiotka touv Test Data ava wnyn
Source Type Texts | Sents | Words | MT | UT | AT
HU Berlin Academic 4 10.0 18.1 32 21 0
TU Berlin Academic 2 34.0 21.2 20 39 | 25
QuT Academic 7 6.1 18.3 37 20 5
TU Eindhoven Academic 1 40.0 18.5 23 15 4
Vendor Tutorials Industry 4 9.0 18.2 4 34 | 16
inubit AG Industry 4 11.5 18.4 37 21 2
BPM Practisioners Industry 1 7 9.7 6 1 0
BPMN practical handbook Textbook 3 4.7 17.0 8 14 0
BPMN guide Textbook 4 7.0 20.8 26 7 9
FNA Public Sector 14 6.43 13.95 | 33 48 0
Total 44 8.06 | 15.37 | 226 | 220 | 61

Sents: M£oog ap1Bp6g ripotdoemv avd keipevo, Words: Méoog apiBpog Aégewv ava

nipotaor), MT: Xeipovaktikeg dpaotnpiotnteg, UT: Apaotnpiotnieg Xproty,
AT: Autopatomnolnpéveg dpaotnplotnieg

BAémoupe g ot eptypadég dadikaoidv pe TG oroieg Soudéyaiie SiaPpEpouv apKetd

otig Sraotaoelg. Meyaldutepr anokAlon rapouotadouv oto PéyeBog Kabmg o1 PEoEG TIHEG KU-

patvovtat aro 4.7 péxpt 40.0. Aladopeg UTIAPYXOUV OI®G KAl OTO PIKOG TV MPOTACERDV adoU

Kal ekel unapyetl Siakvpavorn and 9.7 oe 21.2 Aégeig ava mpotaon. AKOUnN Pia ONPAvIK)

Sragopd n oroia dev @aivetatl otov napandve mivaka addd yiveral avilAnmi péoa ano ta

Keipeva, eivat otov tporno ypadrg toug. Andadr) oto rmoco katavontda kat ekabapa rept-

ypagovtat ot Stadikaoieg. 'OAeg autég o1 S1apopég evvoeital da ernpedcouy ta anoteAéopata

TG IIPOTEWVOEVTG AUOTG.

Eival pavepo amo 1o naparndave mvakdkl neg ta dsdopéva yia 1§ autopatonotPéveg
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dlabikaoieg Nrav capmg Atyotepa oe oxéon pe tg dddeg Vo katnyopieg. Autod eivai éva
pelovéktnpa tou dataset rmou eixape adAd duotuyng onwg reptypdyape kI nmapandve frav
apKetda HUoKoA0 va Bpebouv emiyelprnolaka dedopéva. I'a autov tov Aoyo Souléywape pe ta

OUYKEKPIJEVA Ta oroia apouotadoviat oto [Hapdptnua.

4.2 M:Oodog

[Tpwv aro v avdduon tev anotedeopatev Sa epBabuvoupe otig pebodoug TTou akoAou-
droape yia va tapaxBbouv ta arotedéopata. O 0t6X06 TV Melpapdtev afloddynong eivat va
dexBel 6T 1 POOEYYIoN Pag oe auto 1o Eyypado propel va kabopioet adiormorta tov Babuo
aUTOPATOTION 0 TV KeEEVeV Stadikaoidv. Ta va to metuyxoupe auto, Enetta and 0An v
ereepyaoia KEPEVOU ITOU aKoAoubr|oalie 0riwg Xl Ieplypadel napandve yia v ouldoyr)
XAPAKINPIOTIKGV, EPAPHPO0AE KATIOI0UG aAyopiBpoug pnxavikng padnong.

Ta 6ebopéva xmpiotnkav tuxaia oe train kai test set wote ta arotedéopata va eivat
gykupa. 'Ocov apopd ta XapaKiploTika 1oV dedopévav ta onoia nrav 6 diapopstikad, dn-
Houpynoape dtapopetikoyg cuvduacpoug PETady Toug, yia va SoULE o101 P1ag EroTpEPouV
ta kaAutepa arotedéopata. 'Etol Sa 6ovpe amotedéopata yia kKabe 1apopetiko oUvoAo xa-
PAKTNPIOTIKAOV, avd aAyop10110 TTOU XPNOo1oo|0nKe KAl avd KOd1Komoinon 1ov §e6opévav.
KdBe tpomog 9a cuvodevetal e TOOOTIKA ATOTEAECATA KAl YPAPIKEG TTAPACTACELS.

IMa va aneikovicoupe v artodoor KAOe 16050V Xp1o1I0TIOI0UHE TIG PETPIKES aKpiBelag
precision, recall, kat Fl1-measure. Ot maparndve HEIPIKEG urtoAoyidovial yia Kabe tadn
Eexmplotd.

Me v petpikr) precision unodoyidoupie yla pia CUYKEKPEVE Tadn tov apldpod v ep-
Yaolov rmou £xouv avateBel owotd oe autv, S1a1poUpevo e TOV OUVOAIKO aplOpo epyactov

rou éxouv avatebei oe autr)v tnv tagn.

Precision = TP/TP+FP

Me 10 recall tov apiOpo v epyaciov rmou €xouv avatebel omwotd o autv v taén Swat-

POULLEVO € TOV OUVOAIKO aplBd £pyaci®v IOV avijKOUV O aUTHV TtV TAagn.

Recall = TP/TP+FN

To F1l-measure €ivat 0 appovikog P€00G 0p0g TV U0 IPONyoUHEV®V.

F1 Score = 2*(Recall * Precision) / (Recall + Precision)
ZTIg Iapardve oX£0ELg rmou apopouv 3 1delg xoupe:

e True Positives (TP): O1 cwotd rpoBAeTOPEVES TIHEG TTOU Oonpaivel Ot 1 T g npay-

HATIKAG Tagng eivat idla pe tv tpr) tng npoBAenopevng tagng.

e True Negatives (TN): IIpokettal yia 11§ PAYHATIKEG TIPEG TTOU eV AVIKOUV OtV TAgn
TTOU HEAETANE, KAl 00O0TA TIPOBAEPONKe 6Tl 6EV AVI)KOUV O AUTH] TV KAAOT], AOXETNG

av tagvopndnkav owotd 1) oxL.
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e False Positives (FP): 'Otav ) nipaypatikn tan eivat Siapopetikr) amno tv ripoBAenidopevn

1a&n movu £ivat n tagn mou PeALTApeE.
e False Negatives (FN): ‘Otav n mpaypatkr) tadn sivat n tadn mou pedetdpe adda n
nipoBAeyn eivat Aabog.
4.3 AmnoteAépata

Zta napakdie arnotedéopata rmou Ja mapouciacoupe @aivetatl 0Tt untapyxouv 8 dragope-
Tka data sets. Autd ta 8 Siapopetikd cUvora sival ot Stapopetikoi ouvduaopol Yapakinpt-

OTIKOV TRV KeEPEVRV. [Tapakdte gaivetal 1 rieptdapBavel kabe ouvolo.

[Mivakag 4.3: Zvvofa Xapaktnplotikov

Set | Characteristics

X1 | [Prpa]

X2 | [POna, Avukeipevo]

X3 | [Ppa, Avukeipevo, Eival_IIpocemo]

X4 | [Ppa, Avukeipevo, Eival_Ipoécero, Eival_Xuotnpal

X5 | [Ppa, Avukeipevo, Eival_IIpocero, Eival_YXuotnpa, Eival_Tpnpal

X6 | [Ppa, Avuxkeipevo, Eival Ipooero, Aégn_IT]

X7 | [Phpa, Avuxkeipevo, Eival_Ilpoowrio, Eival_Tuotnua, Agn_IT]

X8 | [POpa, Avukeipevo, Eivai_Ilpdoerio, Eival_Tvotnpa, Eivar Tunpa, AéEn_IT]
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4.3.1 Decision Tree Results

O mpwtog aAyopiBog Pnxavikng pdabnong mou xpnotponourjoape €iva 1o Aévipo Armo-
@doewv - Decision Tree.

[Tpota Sa dovpie ta anoteAéopata yia v kadikornoinorn dedopévev pe One Hot Encoder.

Decision Tree Results

0.90 0.90 0.91 0.90 0.90 0 B Train Set
B Test Set
0.8 1
0.6 1
=
>
L=
z
=
g 0.4 -
5 0
0.2 1
0.0 -

x1 x2 X3 x4 x5 h{+] L) X8
Different DataSets

Zxnpa 4.2: Decision Tree - One Hot Encoder

Ao 10 mapanave diaypappa PAEnoupe nog eve oto train set £€xoupe moAU kadd a-
notedéopata g tadeng tou 90% katl nave, 1 akpiBeia oto test set pewdverat kara 25%
niepinou avaloya to ouvolo debopévav. Ta amotedéopata autd apatnEouvIal £Melta amnd
Vv npoortdfeia ya peiowon tou overfitting.

To overfitting civai éva opdApa poviedonoinong mou napouctadetal 6tav pia ouvap-
mon eival moAU akpBrg yla €va MePLoPlopévo oUVoAo Sedopévav (ot MePUTIOOon pag To
train set). To povtédo AapBavet yevika ) popdn dnpoupyiag evog urepBoAikd mepimioxkou
HovtéAou yia Vv e§nynorn v 18100uyKpaciov ota Sedopéva rmou pedetwviatl, Xavoviag Opeg
Vv akpiBela otr YEVIKY] MEPITTIOOT TV Se60pEvav.

Ma va pewwooupe 10 QALVOPEVO AUTO Ot CUYKEKPIPEVH Tepimtwon pe ta Aévipa Armo-
@doewv, peinwoape 1o Babog tou Hévipou katd 25% TrePImouU ToU APXIKOU. XT0 MAPAKAT®

MVAaKAK1 @aivovial ot TIHEG yia ta Badn twv §évipwv:
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[Tivaxkag 4.4: Depth of Decision Trees

Set | Initial Depth | Reduced Depth
X1 76 57
X2 73 55
X3 73 55
X4 74 56
X5 73 55
X6 73 55
X7 74 56
X8 74 56

'Eto1 katagépape va £€xoupe 1a napandve Paltiopéva anotedeopata oto test set.
[Mapaxkdat® Sa dovpe ta arotedéopata 1oV AEVIpav ATIOPACE®V £X0VIAG XP1O1}10IT0 08l

ta Word Embeddings yia kedikoroinon.

Decision Tree Results

1o mmm Trainea L00 100 100 100 100 100
BN Test Set
0.8
S
> 0.6
w
c
=3
[
£
0.4 1
0.2 1
0.0 -

X1 x2 X3 x4 x5 X6 x7 X8
Different DataSets

Zxnna 4.3: Decision Tree - Word Embeddings

Mapadodiwg rapatnpoupe Ot ta arotedéopata eivatl Xepotepa pe myv xpnon wv Word
Embeddings oe oxéon pe tv xprjorn tou One Hot Encoder. Kat otnv ouykekpipévn repinte-
on €xoupe Ypnowporooet v PpEBodo peiowong tou Paboug twv SEVIpeV yla Ty arouyr)

tou overfitting, kaBwg n axkpiBeia oto test set frav akopn PKkpPOTEPT).
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Qoto600, autd mou eivat Kowod Kat otg duo mepinmiwoelg eivat Mg 1o ouvodlo X1 1ou
aroteAeital povo aro 10 Pripia oav XapaKinplotiko, Aettoupyel og BAon tov anoteAeopdtay,
Kabwg 1 1poobrnkn K1 AAA®V XapaKinploukev petaBaldel eddyiota ta anoteAéopata. Ao
aUTO TPOKUITIEL MTOG TO PHHA 100G VA AIOTEAEL TO ITIO ONHAVIIKO XAPAKINEIOTIKO yid TV

Tagvopn o1 TV EPYATIMV.

4.3.2 Random Forest Results

Endpevog aAyopiBpiog ou dokpdacape fav to Tuxaio Adcog - Random Forest. 'Onwg
EXOUPE avapEpel TAPATIAV® £lval Plid EMEKTAOT TOU HEVIPOU ATIOPACE®V, PE TNV £€vvola OTL,
npota dnpoupyei 8évipa aroPAacerv o MPAYHIATIKO KOOUO REPIKOV aiovav pe dedopéva
exnaideuong Kat, ot ouvexeld, talpladetl ta véa dedopéva oe éva aro ta SEvipa ®g «Tuxaio
dacogy.

®a doupe npwta ta arotedéopara ya kodikonoinon pe One Hot Encoder.

Random Forest Results
098 098 099 099 099 100

1.0 4 mmm Train Set
I Test Set

0.8 1

0.6

Accuracy %

0.4 +

0.2 1

0.0 -

X1 x2 X3 x4 x5 X6 X7 X8
Different DataSets

Zxnua 4.4: Random Forest - One Hot Encoder

Kat ot ouykekpipiévn mepini®on yla va Peltdooulie 1o @atvopevo tou overfitting peiwoa-
e 10 BdBog 1OV Hevipav kKatd 25% mnepinou tou apyikou. Eival pavepo neog ta anoteAéopata
eival Katd €va PKpo I0000TO XEPOTEPA ATIO Ta AEVIpa AroPACEDV ETTIONG HE TNV XP10T) TOU
One Hot Encoder.
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4.3 Arnotedépata

[Mapakdate® Sa dovpe ta arnoteAéopata v Tuxaiov Aacodv €xoviag XPnolono|ost Td

Word Embeddings yia kedikonoinon.

Random Forest Results

104 mmm Train Set 1.00 1.00 1.00 1.00 1.00 1.00
Il Test Set
0.8 1
+
- 0.6 .58
L=
o
=
()
b
0.4
0.2 1
0.0 -

X1 x2 x3 x4 x5 (5] X7 X8
Different DataSets

Zxnua 4.5: Random Forest - Word Embeddings

It ouykekpipévn nepimoorn PAEnoupie pa eAdyiotn peioon g akpiBelag oe oxeon pe
m Xpnon tou One Hot Encoder pévo oto ouvodlo X3. Eta umoAoirta oUvodd 10 IT0000TO
akpiBelag dratnpeital otabepd 1 katr augavetatl eAdyxiota. TUVOAKA £0G TOPA TTAPATIPOUNE
OGS 1 KaAUtepn arodoor akpiBelag Pploketal oe AUV TV MEPITOO Pe tocootd 70% oto

ouvolo X7.

4.3.3 Support Vector Machine Results

Endpevn katnyopia adyopiBpou pnyavikng pabnong rmou vAornoirjoape ivat o Support
Vector Machine - SVM 1] ota eAAnviKd pnxavnpa gopEa Urootr)pigng.

H Baowkn) otpatnyiky evog SVM eivat va Bpet 1o Aeyopevo hyperplane nou Swapei ka-
AuUtepa éva ouvoldo Sedopevav. Evo oe H1od1aotato xopo, pia amir ypappr Sa frav apket),
éva SVM xaptoypagel ta dedopiéva oe upnAotepeg kat uwnidtepeg draoctaoelg péypt éva hy-
perplane va prnopet va oxnpatiotei mou daxwpidel capng ta dedopéva. Asdopévou ot Eva
SVM eival aAyoplOpog MOMTEUOHEVNS UNXAVIKNG P1AOnong, mpérnet va eknatdsutel o Eva

0oUVOAO He60PEVOV e ETIKETA 1€ 1] AUTOPATO TPOTIO.
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Ztov aAyop10110 auto MPETEL va 0PloToUV S1adopeg TIAPANETPOL Ot ortoieg eivat ot kernel,

C, gamma, Cv.

CvV =

kernel: KaBopilel tov turmo tou muprjva mou Sa xpnoipornownOei otov adyopiOpo.
[Tpémet va eivatl éva arno ta dinear», «poly», «abf, «sigmoid», «precomputed». Eav &ev
600¢el kavéva, da xpnowonownBei o «rbfr. Zinv Sikn pag nepinmwon £ywvav SoKipéEg

pe ta «poly», «bf, «sigmoid».

c: Ilpokettat yia mapaperpo kavovikoroinong. H 1oxUg tng kavovikomnoinong eivat
avtiotpopng avadoyrn pe to c. Ilpénet va eivat avotnpa Sstiko. Epelg kavape doxkipég

yva tpgg logs C € {-5,...,15}.

gamma: Xuviedeotng rmuprva yia «poly», «abfh, «sigmoidr. Epeig kavape doxkipég ya

Tpég logoy € {-15,...,3}.

cv: KaBopiler ) orpatnyikr tou cross validation. H 16¢a mioce and avtyv v mnpo-
O£YY101] €IMKUP®ONG eival va xwpilotel tuxaia to ouvodlo dedopévav oe X apoBaia
ATIOKAE10TIKA UtooUvoAa (ta Aeyopeva folds) icou peyéBoug. Epeilg kavape doxipég

pe tpég ev=5 kat cv=10.

5 ||OneHotEncoding

®a apouclacoulE MPAOTA Ta anoteAéopata yia tov ruprva RBF.

210 apakate Siaypappa BAénoupe ta ocootd akpiBelag yia kabe ouvolo Sedopévav.

Zav mpotn napatmpnon BAénoupe mapopold mooootd AKpiBelag e TOUG IPONYOUHEVOUS

adyopibuoug. daivetal wotdoo nwg £xel e§aAnPBel o @avopevo tou overfitting kabog ta

voupepa tev train kat test set eivat moAu kovuiva.
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SVM - RBF kernel rbf Results

0.66 0 B Train Set

@65
0.64 0.6 0'6.62 0.6 0'6.63

p.62

D.60 Il Test Set
.58 ]

Accuracy %

x1 x2 X3 x4 x5 X6 x7 X8
Different DataSets

Zxfpa 4.6: SVM RBF - CV 5 - One Hot Encoder

Ia xkdBe ouvodo Sedopévav avapepopacte oe H1APOPETIKEG MTAPAPETPOUG € Kal gamma
avaloya ta KaAutepa anotedéopata mou €Xouv ermotpéyel. a v eUpeon tou KaAutepou

{elyoug napap€Ip@v £X0UE Xprotpornorost tny PéBodo tou Grid Search.

[Tivakag 4.5: Best Parameters from Grid Search - RBF kernel - CV 5 - One Hot Encoding

Set | Parameter C Parameter Gamma

X1 | 0.6803950000871886 | 2.0

X2 | 7022.542707532377 0.0001220703125
X3 | 14.81399539659665 0.125

X4 | 14.81399539659665 0.125

X5 | 69.12382328910758 0.0078125

X6 | 14.81399539659665 0.125

X7 | 14.81399539659665 0.125

X8 | 14.81399539659665 0.03125
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Grid Search Scores - X1 rbf
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Grid Search Scores - X5 rbf
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Grid Search Scores - X7 rbf
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Yxfpa 4.7: Grid Search for RBF kernel - CV 5 - One Hot Encoder
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Zuveyiloupe pe ta anotedéopata yia tov ruprjva POLY. To gawvopevo tou overfitting
eival eAaxioto kat €66 kKabwg 1a voupepa tev train kat test set eivatl moAu koviva. levika

BA¢émoupe pia oAU pikprn peiworn oty akpiBela oe oxéon pe tov rmupnva RBF.

SVM - RBF kernel poly Results
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Zxnpa 4.8: SVM POLY - CV 5 - One Hot Encoder

IMa v evpeot 1@V KAAUTEPOV TTAPAPETPOV EXOUE XPIOOMO0EL £TTi0NG TV 16080

tou Grid Search.

[Tivakag 4.6: Best Parameters from Grid Search - POLY kernel - CV 5 - One Hot Encoding

Set | Parameter C Parameter Gammma

X1 | 322.53978877308765 | 0.125
X2 | 69.12382328910758 | 0.125
X3 | 14.81399539659665 | 0.125

X4 | 0.03125 0.125
X5 | 0.03125 2.0

X6 | 1505.0081200902148 | 0.03125
X7 | 0.03125 2.0

X8 | 322.53978877308765 | 0.03125
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Grid Search Scores - X1 poly
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Zxfpa 4.9: Grid Search for POLY kernel - CV 5 - One Hot Encoder
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4.3 Arnotedépata

Tédog mapouctdlouie ta anotedéopara ywa tov ruprnva SIGMOID. To @awvopevo tou

overfitting eivat eAdyioto kat edw Kabwg ta voupepa tev train kat test set eitvat moAv kovuwva.

[Mapatnpoupe pla pikpr) avodo axkpiBelag oe oxeorn pe tov muprjva POLY.

SVM - RBF kernel sigmoid Results

0.6 1 D.60

0.5 1

0.4

0.3 1

Accuracy %

0.2

0.1

0.0 -
X1

0.64 0.6

0.64
0.60

p-63 0.59 6>

x2 x3 x4

0.68.65

o Il Train Set
B Test Set

0.63
D.60

x5 X6 x7 X8
Different DataSets

Zxnpa 4.10: SVM SIGMOID - CV 5 - One Hot Encoder

Ia mv e¥peon 1OV KAAUTEPHOV TIAPAPEIPOV EXOUHE XPIOHIOTIOW|0EL £TiONG TV 1EO0S0

tou Grid Search.

[Tivakag 4.7: Best Parameters from Grid Search - SIGMOID kernel - CV 5 - One Hot Encoding

Set

Parameter C

Parameter Gamma

X1
X2
X3
X4
X5
X6
X7
X8

0.6803950000871886
322.53978877308765
7022.542707532377
69.12382328910758
7022.542707532377
1505.0081200902148
1505.0081200902148
32768.0

2.0

0.0078125
0.00048828125
0.125
0.0001220703125
0.03125

0.03125
3.0517578125¢-05

Awlopatkn Epyaoia



KepdAaio 4. A&lodoynon Moviédwv

CV Average Score CV Average Score CV Average Score

CV Average Score

0.62

0.60

0.58

0.56

0.54

0.52

0.62

0.60

0.58

0.56

0.64

0.62

0.60 -

0.58

0.56

0.54 4

0.65

0.60

0.55 A

0.50

0.45

Grid Search Scores - X1 sigmoid

0.031
0.146
0.680
3.175
14.814
69.124
322.540
1505.008
7022.543
1 32768.000

NO0O0OOONDD0O0O

Uo)&i 1

¢ & P CI N B
s § & ¢ g PSS S
S < (S < o ~ L) (S <

Grid Search Scores - X2 sigmoid

C: 0.031
C: 0.146

C: 0.680

C: 3.175

C: 14.814
C: 69.124
C
C
C
C

1 322.540

: 1505.008
1 7022.543
1 32768.000

e

00)5‘} ]

¢ & L3 LS S
s § & ¢ §F F eSS
Q < Q < o ~ “ Q <

Grid Search Scores - X3 sigmoid

0.031
0.146
0.680
3.175
14.814
69.124
322.540
1505.008
7022.543

: 32768.000

NODOOOOO0O0

Oa)gi 1

& & £ 8 S S S s
s & & ¢ §F &S S
< < Q < o ~ L) Q iS)

Grid Search Scores - X4 sigmoid

—e— (C: 0.031
C:0.146
—e— (C: 0.680
—e— C:3.175
—— C: 14.814
—e— C:69.124
C: 322.540
—e— C: 1505.008
C: 7022.543
—e— C: 32768.000
\%\\é
o o

Awtflopatkn Epyaoia



4.3 Arnotedépata

Grid Search Scores - X5 sigmoid
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Zxfpa 4.11: Grid Search for SIGMOID kernel - CV 5 - One Hot Encoder
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CV = 10 ||OneHotEncoding

Zuveyiloupe pe tg doxkpég yia cv=10. Ilapoucidloupe mpwia ta amoteAéopara yla

tov muprijva RBF. Zav npot) napatfpnon PAénoupe rmapopola mooootda akpiBelag pe v

MPONYOUHEN T TOU CV.

SVM - RBF kernel rbf Results
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Accuracy %

0.2 1
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0.0 -
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D.60

x1
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x2 X3 x4
Different DataSets
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n.62 | I Test Set

.60 LU
x5 X6 KT xB8

Zxnpa 4.12: SVM RBF - CV 10 - One Hot Encoder

IMa kdBs ovvodo dedopévav avapepopacte o H1APOPETIKEG MAPAPEIPOUS € KAl gamma

avdloya ta KaAutepa amnoteAéopiata mou €Xouv ermotpéyel. [Ma v eUpeon 1OV KAAUTEPOV

MAPAPEIP®V EXOUHE Xprjolponorjoet tv pébodo tou Grid Search.

[Tivakag 4.8: Best Parameters from Grid Search - RBF kernel - CV 10 - One Hot Encoding

Set | Parameter C Parameter Gamma
X1 | 0.6803950000871886 | 2.0

X2 | 3.1748021039363996 | 0.5

X3 | 7022.542707532377 0.0001220703125
X4 | 1505.0081200902148 | 0.00048828125

X5 | 14.81399539659665 0.125

X6 | 3.1748021039363996 | 0.125

X7 | 3.1748021039363996 | 0.125

X8 | 3.1748021039363996 | 0.125
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Grid Search Scores - X1 rbf
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Yxfpa 4.13: Grid Search for RBF kernel - CV 10 - One Hot Encoder
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4.3 Arnotedépata

Zuveyidoupe pe ta anoteAéopata yia tov uprva POLY. Zto napakate Siaypappa BAEnou-
pe ta nmooootd akpiBeiag ylia kabe ouvodo Sedopévav. To @awvopevo tou overfitting eivat

elayioto kat edw KabmG ta voupepa v train kat test set eivatl moAu kovtva.

SVM - RBF kernel poly Results
0.7 - —
066 O .
0.64 0.6_64 0.64 0.65 3 0.64 N Train Set

60 .6 B Test Set
0.6 = - .59 .59 .ba ot
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0.4 1
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0.3 1

0.2 1

0.1 1

0.0 -
X1 x2 X3 x4 x5 X6 « X8

Different DataSets

Zxnua 4.14: SVM POLY - CV 10 - One Hot Encoder

Ia myv e¥peon T®V KAAUTEPOV TTAPAPEIPOV £XOUHE XPIOIOTIOW| 0L £Tiong v 1EB0do

tou Grid Search.

[Tivakag 4.9: Best Parameters from Grid Search - POLY kernel - CV 10 - One Hot Encoding

Set | Parameter C Parameter Gamma

X1 | 322.53978877308765 | 0.125
X2 | 69.12382328910758 0.125
X3 | 14.81399539659665 0.125

X4 | 0.03125 2.0
X5 | 0.03125 2.0
X6 | 0.03125 2.0
X7 | 0.03125 2.0

X8 | 322.53978877308765 | 0.03125
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0.650 4
—e— C: 0.031
0023 C: 0.146
@ 0:600 —e— (C:0.680
S osrs | —— C:3.175
. —e— C:14.814
D 03507 —— (C:69.124
T o0s2s | C: 322.540
1 —s— C:1505.008
3% C: 7022.543
0.475 —e— (C:32768.000
0.450 4 /
S Y L O s PSS S S
§F & § & & ¢ ¥ s s S
Grid Search Scores - X6 poly
0,650 1 —— (:0.031
C:0.146
v %% —s— C:0.680
S 06004 —e— C:3.175
v —e— C:14.814
@ 0575
o —e— C:69.124
g 0350 C: 322.540
< 595 4 —e— (C:1505.008
o C: 7022.543
0.500 1
—e— (:32768.000
0.475 I’ i
L N ) el g o o o o o
Grid Search Scores - X7 poly
—e— (C: 0.031
0651 C:0.146
@ —e— C: 0.680
S o0 —e— C:3.175
. —e— C:14.814
o \—e— C:69.124
§ 0351 C: 322.540
g —s— C:1505.008
> .
O o504 C:7022.543
—s— C:32768.000
V1
0.45

Grid Search Scores - X8 poly

C:0.031

C: 0.146
0.680
3.175
14.814
69.124
322.540
1505.008
17022.543
1 32768.000

CV Average Score
00000000

%y, o 1

& LR FF Oy S S S
§ § & & & F s s
Q < < < < Q ~ o <

Zxfpa 4.15: Grid Search for POLY kernel - CV 10 - One Hot Encoder
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TéAog mapouoiadoupe ta arnoteAéopata yia tov iupnva SIGMOID.

SVM - RBF kernel sigmoid Results
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Yxnua 4.16: SVM SIGMOID - CV 10 - One Hot Encoder

Ma v evpeon 1@V KAAUTEPOV TTAPAPETPOV £XOUE XPINOLOMO0EL £ITi0NG TV [1€60d0

tou Grid Search.

[Mivakag 4.10: Best Parameters from Grid Search - SIGMOID kernel - CV 10 - One Hot
Encoding

Set | Parameter C Parameter Gamnma

X1 | 0.6803950000871886 | 2.0

X2 | 69.12382328910758 | 0.03125

X3 | 69.12382328910758 | 0.03125

X4 | 69.12382328910758 | 0.03125

X5 | 7022.542707532377 | 0.0001220703125
X6 | 322.53978877308765 | 0.0078125

X7 | 322.53978877308765 | 0.0078125

X8 | 1505.0081200902148 | 0.00048828125
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Yxnpa 4.17: Grid Search for SIGMOID kernel - CV 10 - One Hot Encoder
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CV = 5 ||WordEmbeddings

[Napakdate® 9a Sovupe ta amnotedéopata yla kodwkonoinon dedopéveov pe Word Embed-
dings. ®a fexwrjooupe npwta yia tov riupfiva RBF. 'Oneg kat otoug 8uo npotoug aiyopid-

poug napatnpoupe Heiworn oe oxéon pe o One Hot Encoding.

SVM - RBF kernel rbf Results

o
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0.56 B Test Set D.56

b, 54
.52 .52 h.51
0.5 1 D.48
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X1 x2 X3 x4 x5 X6 x7 X8

Different DataSets

Zxnua 4.18: SVM RBF - CV 5 - Word Embeddings

Ia kdBe ouvodo Sedopévav avapepopaote oe H1APOPETIKEG TTAPAPETIPOUS € KAl gamma
avdloya ta KaAutepa arnoteAéopata mou €Xouv ermotpéWetl. a v eUpeon TV KAAUTEP®V

MAPAPETIP®V £XOURE Xprjolponoroet tnv pébodo tou Grid Search.

[Tivaxkag 4.11: Best Parameters from Grid Search - RBF kernel - CV 5 - Word Embeddings

Set | Parameter C Parameter Gamma
X1 | 7022.542707532377 8.0
X2 | 32768.0 0.0078125

X3 | 322.53978877308765 | 0.5

X4 | 322.53978877308765 | 0.5

X5 | 1505.0081200902148 | 0.125
X6 | 1505.0081200902148 | 0.125
X7 | 322.53978877308765 | 0.5

X8 | 32768.0 0.03125
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Grid Search Scores - X5 rbf
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Yxnpa 4.19: Grid Search for RBF kernel - CV 5 - Word Embeddings
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Zuveyiloupe pe ta anotedéopata yia tov tupriva POLY. Zto apakate Siaypappa PAErou-

He apketa XapnAd rnmocootd akpiBeiag yia kaBe ouvolo Sedopévav.

SVM - RBF kernel poly Results

B Train Set 0.68 g0 0.68.61
B Test Set
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D.47 D.47 D.47
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Different DataSets

Zxnpa 4.20: SVM POLY - CV 5 - Word Embeddings

IMa v e¥peon 1OV KAAUTEPROV TTAPAPETPOV EXOUE XPIOOMO0EL £IONG TV 1€6060

tou Grid Search.

[Tivakag 4.12: Best Parameters from Grid Search - POLY kernel - CV 5 - Word Embeddings

Set | Parameter C Parameter Gamma
X1 | 1505.0081200902148 | 0.00048828125

X2 | 32768.0 8.0

X3 | 32768.0 8.0

X4 | 32768.0 8.0

X5 | 32768.0 0.125

X6 | 14.81399539659665 2.0

X7 | 14.81399539659665 2.0

X8 | 3.1748021039363996 | 2.0
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Grid Search Scores - X1 poly
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Zxnpa 4.21: Grid Search for POLY kernel - CV 5 - Word Embeddings

Awtflopatkn Epyaoia



4.3 Arnotedépata

TéAog mapouotiadoupe ta anoteAéopata yia tov ruprjva SIGMOID. [Mapatnpouvjie kaAute-

pa aroteAéopata aro tov ruprva POLY.

SVM - RBF kernel sigmoid Results

0.6 1 0.59 0.59 0.59 :
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X1 x2 X3 x4 x5 X6 « X8

Different DataSets

Zxfpa 4.22: SVM SIGMOID - CV 5 - Word Embeddings

la Vv e¥peon 1wV KAAUTEPROV TTAPAPEIP®V £XOUHE XPNOIOIIO 0l £Tiong trv 1EBodo

tou Grid Search.

[Mivakag 4.13: Best Parameters from Grid Search - SIGMOID kernel - CV 5 - Word Embed-
dings

Set | Parameter C Parameter Gamnma

X1 | 32768.0 8.0
X2 | 69.12382328910758 | 0.5
X3 | 7022.542707532377 | 0.03125
X4 | 7022.542707532377 | 0.03125

X5 | 32768.0 0.0078125
X6 | 32768.0 0.0078125
X7 | 32768.0 0.0078125
X8 | 32768.0 0.0078125
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Zxhpa 4.23: Grid Search for SIGMOID kernel - CV 5 - Word Embeddings
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CV = 10 ||WordEmbeddings

Zuveyiloupe yia cv=10

SVM - RBF kernel rbf Results
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Zxnpa 4.24: SVM RBF - CV 10 - Word Embeddings

IMa kabe ouvoAo 6edopévav avadepopaote oe S1aPOPETIKEG MAPAPETIPOUG C KAl gamma
avdloya ta KaAutepa aroteAéopiata mou €X0UV eMMOTPEYel. [Ma Vv €UPEOH) TV KAAUTEPRDV

MAPAPEIP®V £XOUE Xprolpornoiroet tnv pébodo tou Grid Search.

[Tivakag 4.14: Best Parameters from Grid Search - RBF kernel - CV 10 - Word Embeddings

Set | Parameter C Parameter Gamma

X1 | 7022.542707532377 8.0
X2 | 14.81399539659665 8.0
X3 | 14.81399539659665 8.0
X4 | 7022.542707532377 0.5
X5 | 322.53978877308765 | 2.0
X6 | 7022.542707532377 0.5
X7 | 1505.0081200902148 | 0.125
X8 | 32768.0 0.125
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Zxfpa 4.25: Grid Search for RBF kernel - CV 10 - Word Embeddings
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Zuveyidoupe pe 1a anotedéopata yia tov mupnva POLY. Zto napakdie diaypappa na-

patnPOUE ev avilB£or e PV Pia PIKpr auinon o ox£or He ta rocootd tou RBF muprjva.

SVM - RBF kernel poly Results

0.6

0.5

0.44

0.4

0.3 1

Accuracy %

0.2 1

0.1

0.0 -
X1

0.51

0.62
.58

Hl Train Set
Il Test Set

.53

0.57
D.55

0.57
.53

0.55
.53

-t

x3 x4 x5

Different DataSets
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Zxfpa 4.26: SVM POLY - CV 10 - Word Embeddings

X8

Ia mv e¥peon 1OV KAAUTEPOV TIAPAPEIPOV £XOUHE XPIOHOTIOI|0EL £TTioNG TV 1EO0S0

tou Grid Search.

[Tivakag 4.15: Best Parameters from Grid Search - POLY kernel - CV 10 - Word Embeddings

Set | Parameter C Parameter Gamma
X1 | 0.03125 3.0517578125¢-05
X2 | 32768.0 8.0

X3 | 32768.0 8.0

X4 | 32768.0 8.0

X5 | 0.6803950000871886 | 8.0

X6 | 32768.0 8.0

X7 | 3.1748021039363996 | 8.0

X8 | 1505.0081200902148 | 0.5
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Grid Search Scores - X5 poly
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Yxnpa 4.27: Grid Search for POLY kernel - CV 10 - Word Embeddings
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TéAog mapouoiadoupe ta arnoteAéopata yia tov iupnva SIGMOID.

Accuracy %

IMa v evpeon TV KAAUTEPOV MAPAPEIP@V £XOUHE XPIOIHOIOINoEL emiong v pébodo

SVM - RBF kernel sigmoid Results

0.6 1

0.5 1

0.4 1

0.3 1

0.2 1

0.1 1

0.0 -

0.59

0.56.56 55 0.56  0.56 0.57 o EEE Train Set
D 53 .59 Il Test Set
.51 - .51 .49 51 .

x1 x2 X3 x4 x5 X6 X7 X8

Different DataSets

Zxnpa 4.28: SVM SIGMOID - CV 10 - Word Embeddings

tou Grid Search.

[Tivaxkag 4.16: Best Parameters from Grid Search - SIGMOID kernel - CV 10 - Word Embed-

dings

Set | Parameter C Parameter Gamma
X1 | 7022.542707532377 | 8.0

X2 | 69.12382328910758 | 2.0

X3 | 32768.0 0.0078125

X4 | 7022.542707532377 | 0.03125

X5 | 32768.0 0.0078125

X6 | 32768.0 0.0078125

X7 | 32768.0 0.0078125

X8 | 32768.0 0.0078125
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4.3 Arnotedépata

_Grid Search Scores - X1 sigmoid
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Grid Search Scores - X5 sigmoid
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Zxfpa 4.29: Grid Search for SIGMOID kernel - CV 10 - Word Embeddings

m Awtflopatkn Epyaoia



Mépog [iT}

EniAoyog

MinAouatxny Epyaoia 109






Kegpalato E

Enidoyog

Xto tedeutaio KePAAaAlo TEPIYPAPETAL EV OUVIOPiA 1) Tipotevopevn 1EBodog. Zulnteitat
n peboboloyia Kal ta Kupldtepa XapaKINELoTIKA NG Kat unoypapifovial ta mieovektipata
Kat ot aduvapieg ng. X1 CUVEXELA, TA ATIOTEAECPATA ATIO TIG MEPUTTROOELS TIOU PEAET|OAIE
(case studies) oulntouvtal padi pe tov fabpod otov omoio 1 epappoyr) g pebodou Sewpeitat
ermtuyng. TEAog, avapépovial ot MEPIOPIoHOl TTOU UItjpXav aAAd Kat ot TiBaveg PEAAOVTIKES

epyaoieg emékraong g SUMAOIATIKAG pyaociag.

5.1 Zuvowyn

Znv apouoa SIMAUATIKI £pyacia MPAyHateudbnkape 1o mpobAnpa g avayvepiong
Sradikaoiwv 1ou eivatl katdAAnAeg nipog avtopatoroinor. Ilpdkettat yia éva dUokolo Kt
anartnuiko npoBAnpa akopn kat yla tov avlpero. IIpog to mapov auty) n dSadikaocia yive-
1Al amd KAIMolov avadutr] XEPOVAKTIKA, KAl MEPA ATd TO YEYOVOG OTl £ival xpovoBopa dev
undpyet 1porog emBeBaimong Ot emAEXIKav o1 owoteg Sadikaoieg. Jewpndnke wg 6edo-
Pévo nwg ot avaAuocelg dadikadiov eival oe £yypadn popdr). IKOMOG pag 1tav n pedém
Kl avdAuorn eV £yypadav Keévev neptypadng 61adikaoiev, Kat tou IpOrou Pe T0 OItoio
propet avtopata va yivet n ta§ivopnon 1oug g rpog v uvatotnta autopatonoior toug.

Avalutikotepa xpnotpornojoape pia rmAndopa B1BA1oOnKov eneiepyaoiag QUOIKNG YAOO-
oag (NLP) yia v avaAuor) oV KETHEVOV KAl TV 5aywyr] Spactnplot)tev rmou da npere va
katnyoptlonowBouv. ZuvOéoape €va Aemtopepég dataset pe ta Xapakinplotikd mou Kata-
épape va egayoupe anod v avdaluon oV KEPEVEV KAl TRV IIPOTACE®V, Kal Kavape dokiiég
pe dragopoug adyopibpoug pnxavikig pabnong 6oov agopd tv tagvounorn toug.

Epyaotikape pe éva oUvoAlo KEWPEVEV e apKETEG Srapopég petadu toug. Xwpig arapa-
itta va eival 6Aa ano Tov EMmYEPIOIAKO TOPEA ON®G oty unobeon pag, avaluoape 60Aa ta
Kelpeva kat Byalape anotedéopata yia 6da. Evtoricape éva mooootd ermuyiag mou pag
ermrpérnetl va Sewpoupe ot 1 1EB060g Nag Kiveital mpog v omotr) Kateubuvor).

ZUVomtiKA ta Prjpata rmou akoAoubrjoajie NIav td mapakate

o YUAA£Eayie éva oUVOAO KeEvev ToU reptypdgouv Sadikaoieg.
e AvaAuodape ta Kelpeva Kat 1§ IIPOTACELS AUTROV.

e Evtomticape t1g Spaoctnpiotnieg péoa amno ota Keipeva.
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e Epcuvrioape kat kataAniape oe 1€00epa XAPAKIPIOTIKA TOV PPACEDV §paoTploTt iRV

mou Sa pag gaivoviouoav Xprjotid.
e Efdyape ta Xapaxkplotika auvtd and kabe dpaoctnpiotta.

e Xpnowomowjoape adyopibpoug pnxavikng pabnong yla va tagivoprjocoups tg dpa-

OTNP1OTNTEG AUTEG.

5.2 ZIX0Alaopog AMOTEAECHATOV

Ta akp18r] mocoota smrtuyiag yia kaBe alyopiOpio ou xprotponorjoape Kat doxkipdoapie
rapouotddoviatl ektevag oto KepdAaio 4. v apouoa evvotnta 9a yivel oxAlaopog avtov
Kat 9a Byouv KATOd YEVIKA OUNIEPACHATA.

Ta anoteAéopata v adyopibpev Kivouvial Katd Peéco opo ot rocootd aro 60 éng 70
101§ eKATO. YIIAPXOUV KAl KATIOEG TIEPIITIROELS TG TATE®S ToU 45 £mg 60 To1g EKATO TIG OTTOiEG
Kat 9a oxoAldooulie MApaAKATR.

To yeyovog OTL Ta ITOO00TA KEWPEVOVTIAL O autd td ImAdiola eivat 9etkd kabwg Seiyxvet
Hia ouoyéton v Hebopévav pe Tig eTiketeg. Eve otn apyn eixape kamola Keipeva Xopig
ortoladrrote tavopnorn, 1 KAMoo S1ax®plopod XapaKIinplotKoy, Katagpépape va Bpoupe
évav 1poro va ta tagivoprjooupe ermAéyoviag pe BAot v €pEUva Pag KATOLA CUYKEKPL-
HEVa XApaKINPEIoTIKA. e VEVIKEG YPAPES Paivetal TTeg 1) 1EB0d0g pag Aettoupyet Kald aro
mAEUPAg Aoyikng KaBwg mpooeyyiloupe ermtuyia oxedov 70%.

ZYETIKA [E TV OUVELIOHOPA TV XAPAKINPIOTIKOV OI®G ITAPATPOape KAl OT0 IIPonyo-
Upevo otddio, BAEmoupe MG T0 PAHA €ival 100G TO IO CNUIAVIIKO XAPAKIPIOTIKO. XTIOUG
MEPLO0OTEPOUS aAyopiBpoug mapatnpovpe wg 1o ouvodo X1 tou test set mou amoteleitat
HOvVo amno 10 Priia 0av XAapaKINploTiKo, £XEL €va eVOEIKTIKO TT0000TO akpiBelag to oroio pe-
taBaAAetal eAdy1ota Pe TNV MPOoHNKI TOV UMOAOIN®OV XAPAKTINPIOTIKOV. AKOPA KAl OTAV
Urdpyxet audnor) tou rmocootol akpiBelag PAémoupe nwg ta voupepa dev petaBdAdoviart ro-
AU, aAAd napapévouy yupe amnod 1o 1ocootod tou X1 ouvodou. Apa cupriepaivoupie g 1on
ano TV avayvoplorn Tou Prpatog, PIopoUle KATd £vd IOAU PEYAAO TOCOOTO vd KATNyo-
P1OTIOIN|COUNE TNV S§pAcTINE1OTNTA 0 £€XOUHE EVIOMIOEL X®WPIS va AdBoupe unoywv pag aido
XAPAKTNP10TIKO.

I[Mapatnpoupe akopa meS 1000 TO0 XAPAKINPEIOTIKO TOU AVIIKEIPEVOU 000 KAl TO XAPAKTN-
PLOTIKO NG KATNyopiag TOU UTIOKEEVOU, MPOOOETEl KATIOEG POPES TIEPLOCOTEPT] aKpiBela
ota arotedéopara pag, X®Pig Op®S va AroKAgivouv ToAU aro ta apxikd. a napadeypa
popoupe va 6oupe evdeIKTIKA Ta anoteAéopata Tou alyopibpou Decision Tree pe xprnon
One Hot Encoder. Exei 1o ouvolo X1 pe Xapakinpiotiko HOvo 1o prjpia eiXe rmoocooto a-
KpiBelag 61% eve 1 MPOCHNKN TOV XAPAKINPIOTIKOV TOU AVIIKEIPIEVOU KAl TG Katnyopiag
TOU UTMOKEEVOU TO avéBaoav os TI0c00to arto 64% £ng 66%.

To XapaKtnplotko rmou arodsixdnke ot aidet Tov PikpOTEPO POAO £ivat 1o av 1 IPOTAoT)
neplAapBavel karowa Aggn tou topéa tou IT. Ze 6Aoug toug aAyopibpoug rapatnprioape
pndeviky] PeTtaBoAn TV AMOTEAEOPAT®V MPOOOETOVIAG aUTO T0 XAPAKINPIOTIKO OT0 CUVOAO
6ebopévav, Kal aKkOPa 08 OUYKEKPIHEVEG TEPUTIOOEIS 0Toug aAyopibpoug Random Forest

kat SVM eidape kat peiworn tg akpiBelag o€ oxEor 1€ T0 TTOCOOTO TTOU £iXe 10 oUVoAo X1.
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Avagpopikd pe toUg TPOIoUg Kadkoroinong twv dedopévav mapatnprjoape KAt €Ke-
1 KAroleg anoxkAloelg ota arotedéopata. Emypappatka xpnowpornotjoape 600 tponoug
yla v Kodikornoinor wev string dedopévav ot oroiot ftav to One Hot Encoding rou avrket
otV katnyopopia tou Bag of Words kat 1o Word2Vec nou avrjketl oty katnyopia tou Word
Embeddings. IIpog exkkrAngrn pag ta arotedéopata frav kadutepa pe v Xprjon tou One
Hot Encoding napd pe to Word2Vec. Xuykekpipéva @AVNKe e TV XPL0N OA®V TV aA-
yopiBpov pia peiworn tng akpiBelag addaloviag tov 1porno kwdikoroinong. H pelwon auvtn
fjtav 1o €viovr otov ailyoptdpo SVM.

Atiel va tovicoupe ®Ot600 NG yia v Xpnon v embeddings arairtouviatl peyaieg
TTOOOTNTEG TOOO OTd OUVOAIKA Sedopévev 600 Kkal oe enavalapBavopeveg eppaviostg pepo-
VoOUEVeV apadelypatev, Kadong kat pakpag didpkelag ekrnaideuorn). Xt 61Kn pag repintoon
1o Data Set fjtav pikpou peyeboug xwpig moAdd senavadlapBavopeva dedopéva kat yia auto
10wg va prnv pag anedwoe Kald arotedéopata autr n pEbodog.

TéAog Sa kdvoupe kAol oxoOA1d yia T0Ug aAyopiOpioug rou xprnotponowoape. BAémou-
e nwg ot aAdyopiBpot Decision Tree kat Random Forest emotpépouv koviivd aroteAéopata
YEYOVOG TI0U gival Aoy1Ko Kabog mpokettal yla duUo napopoleg pebodoug onwg avadepape
Kal rapandave, apou 1o Random Forest yxpnoworotei Decision Trees. Aokipdadovtag tnv
1€B6odo SVM eibape kal ekel mapopiold ocootd akpiBelag pe pia anelpo-eAdxiot) peiowon
g tagng 1 €ng 3 %, éxoviag e§apavioel OP®G To Pawvopevo tou overfitting rmou nmapatnprjoa-
e otig ponyoupeveg 6uo pebodoug. O adyopiBpog SVM rapodo mou sivat mo mnepinmdorog
Sev eyyudtal Kadutepa aroteAéopata arnod KAmowov adAov. Autod egaptdatal and 1o npoBin-
pa kat ta 6edopéva kat ouvhBmg Xpetadetal peyalo 0yko Sedopévav yia va eIOTPEYEL IO
€yKupa anotedéopata. Xy 61Kn pag nepimoon Kat pe ta dedopéva mou ratapépape va
OUAA£ToUIE MPATNPOUHE TG OAOL 01 adyop101101 EIMCTPEPOUV MAPEPPEPT] arotedéopata pe
Hla piKpn mpotepaldtnta otov adyopifpo Decision Tree rmou @aivetal GUVOAKA va @EPEL Ta

KaAutepa anotedéopata yia to test set.

5.3 IIcpropiopoi

[Tpaypatorowjoape avaluon opaipdiov yia va AdBoupe mAnpoopieg oXeTkaA pe ta
0pla Imou €iXe 1] MPOOEYY10n Pag KAl yid 1molov Aoyo dev katapépape va AdBoupe upnAotepa
mooootd akpiBeiag.

Mo ouykekpéva, OlEPEUVIOAE TIOEG IEPUTIROOELS £pYAOIOV ta§ivoprOnkav Aavba-
opéva kat ylati. L v ouoia, rapatnprjoape Ipelg Bacikoug tunoug e0paipévey tagivopuros-
@v: sopaipéveg tagivourjoeig Adym AdBoug avayveoplong dpaotnpidotntag 1 Aoye AdOoug
£CAYWYTS XUPAKINPIOTIKAV, £0PAAPEVEG TASIVOPNOELS AOY® TTAPEKKATVOUCAG XPHong Xapd-
KINPLOTIKOV KAl eodparpéveg tadivoprioeig Aoyw avenaprov dedopévev exknaidsuong.

H mpotn katnyopia oxetidetat pe EéAAeiypn akpiBeiag otov 1poOIo avayveplong IPOTtace®yV,
Spactnplot)tev 1 Kal €§aymyng XapaKielotkeyv. Xe& autd pnopei va ogeidetatl Karoa
aduvapia teov B1BA100NKOV rou xpnotponotr|énkKav 1 Kat 10U Iporou avdaiuong.

H endpevn katnyopia oxetidetat pe Spactnpidtnieg nou ta§ivour|Onkav Aavbaopéva e-
re1dr] Ta XapaKIinPlotika yvepiopata ouvnBwg oxetidoviav pe aAAn tagn. Ta napddeypa,

ag Soupe v Xepokivntn epyaocia «crmouvayav to véo Eyypago sctr. Ta avtrv v gpyaoia,
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1) TPOOEYY101] Pag Sev yvmpilel 10 YeYovog OTL TO «€yypado sct» eivat oty mpaypatukotta Eva
QUOKO gyypado. To tadivopel g epyacia Xprotn enetdr) 1o prjjia «ermouvAaI®» cUoxetidetat
ouxVvd pE gpyaocieg Xprotn oto ouvoldo dedopévav pag (r.X. «crmouvayn e-maily).

H tpitn katnyopia eopaApéveov taivoproemv apopd TEPUTIVOELS OIS OIoieg 1 Ipo-
OgYY101] pag tagvopnoe eopadpéva pa epyaocia enetdn dev éxetl Hel apretd eknadeutika
d6ebopéva. Ta mapdaderypa, oy epyacia Xprjotn «petadoote €éva oXOAl0 amavinong», 1
MPOCEYYIoH Pag v tadvounos @¢ |n auvtopatn epyacia. E6¢ 1o mpoBAnua eivat ot
MPOCEYY10N Hag Hev €Xe1 MAPATNPIOEL EMAPKT] ap1O116 Sedopévav Xpno1onoidvIag 1o prpa
«petadidw», To omoio oxetidetal cadpwg PE T XPHON EVOG CUCTHIIATOS TIANPO(OPIOV.

IMapd autég 1g eoPpadpéveg taglvour|oelg, PItopouiie va SnAmooupe o1t 1 tapouctalopevn)
TMIPOOEYY101] AVIUTPOOMITEUEL Pid TOAAAG urooXopevn AUOn yid Tov autdpato npoodloplopd

10U Babpou autopatonoinong pyaciov.

5.4 Iupnepaopata

A6 0Aa 1a MapAandve Iou MAapoUCIAcTNKAV OtV Iapoucd SIMAGUATIKI] PITOPOUNE va
BydAoupe ta £Eng oupriepdaopata. H pébodog mou Snuioupyrjoape katr akohoubrjoape eivat
Ha kadn Bdon yua to Sexivnpa g autdopatng avayveplong 61ad1kactev rmpog autopatoro-
inon. ®aiveral MG UMAPXEl CUCXETION TV XAPAKTINPIOTK®V TTou StaAégape kat tou Babpou
AUTOPATOTIO01G TOUG KAl AUTO ATTOdE1KVUETAl Ao Td IT0000Td akpiBelag rmou yla pia npotn
MPOCEYY10T €ivat oAU evBapuvtikd. O Bacikog OKOITOG Mo Ao v 18£d rmou avantuydnke
1Tav 1 PEIROT) TOU POPTOU £pyaciag Tou epyadoPevou ®G AvaAuTr] KAl aKOPdA KAt Pe srtuyia
70% 9a propouoce va yivel pia apXiky tagivopnon 1oV 5pactnplot) oV PV SEKIVIOEL O av-
Ypwrog Vv xelpovaktiky avaduor). Evvoeital mpénet va AngpOouv uroyv 6Aot ot iEp1oplopiol
mou avadEpape apanave kabmg kat ot 1o data set Sev eival oUte evOEIKTIKO 0UTE 16AVIKO
yla TG mePypadeg 1ov 1adikaoi®v. Ity MPayHatikotId, ol EPypades tov dtadikaot-
AV KEWEVOU evBEXETAL Va ATTOKAIVOUV ard autég oto oUuvolo dedopévav pag pe diadpopoug
1poIoug.  QOtO00, MPOOIIAOr)oAPe VA HEYIOTOMO)COULE TV EYKUPOTTA TG aSloAoynong
pag ermAéyoviag éva ouvodo debopévav mou ouvdudletl dradopetikeg inyés. ErumAéov, n
MPOCEYY10n 1ag Sa propouoe eUKOAd va enaveknatdeutel oe AAda ouvoda debopévav yia va

audnoet repattépe v anddoon g.

5.5 MeAdovuirég Enertaoeig

Eve 1 adlodoynorn rou nipaypatonor)fnke oe autr) ) dulopauky anédege evBappu-
vtika anotedéopata, Siagopeg Pedtiwoeg Sa pnopoucav va akoAoubnbouv mpokeipévou va
evioxuBei n mowotnta g Sadikaoiag avayvoplong 61ad1kaciev ImPog autopatonoinor).

To 1o onpaviikd KOPHPATL TTOU HTav Katl T0 KUP10 PEIOVEKTNIA AUTH§ TG AUONG IOV Ia-
pouoiadoupie ot Sutdepatiky ivat to data set. 9a propovoe va yivetl piia kaAuteprn épguva
yla €UpPEOH €VOG IO AVIUIPOOMITEUTIKOU Selyplatog KEPEVOV 1] 100G KATOld ITapaxmp1on
arno KATola €MXEIPNOon, OOTE Ta aroteAéopata ta oroia Ya £é8yatvav va €derxvav KaAutepa
v ermtuyia 1) amotuyia g Stadikaciag. Me autov tov 1poro 9a BeAtiwvoviav ta arote-

Aéopata oe €va oAU peydldo mocootd. Ilépa amd i onpaciodoyikn mtuxr, 9a Ponbovos
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5.5

5 MeAdovukég Enektaoelg

va UmpxXav Keipeva Kat og PeyaAutepr oootnta aAld Kkal og KaAutepn nowdtna. 'Onwg
eibape mapandve £va ocootod anotuyiag operotav otnv aduvapia g pebodou va avayve-
pioel mpotdoelg Kat Hpaotnplotnteg. Xe auto propei va opetdetal ox1 povo n aduvapia g
pebodou kat g P1BA10ONKNG aAAd kat Tou adUvalou CUVIAKTIKOU ITOU UIPXE O€ KATod
Kelpeva.

Emiong Sa propovoes va yivel mapaltép® €peuva OXETIKA HPE TA XAPAKINPLOTIKA ITOU
mbavotata va oxetidoviat pe v ta§ivopunon g rpog v avtopatoroinon pag Stadikaoiag.
Epeig opioape 4 xatnyopieg kat e§dyape kat Sovdépape pe autd ta Xapakuplotkda. Sa
HIoPOoUoE va yivel pia mpoobnKr 08 auto T0 CUVOAO TRV XAPAKINPIOTIKGOV KAl va yivel §ava
exknaidevuorn twv adyopibpev wote va aubnbouv ta rooootd eyKUupoOTTag.

[Ipoaipetika Sa propouce va yivel karowa evaddayr] otnyv ermdoyn PiBAlobnkev mou
eMAEXONKAV KAl XP1 o100 0nKav IIPOKEIEVOU VA UTIAPXEL LEYAAUTEPO TTOCOOTO aKpiBelag
TNV avayvoplon t®v dpotnplotiov péoa ano 1a Keipeva.

TéAog, n petadopd tou ouotuatog oe AAAeg YAwooeg eivatl éva onpaviiko épyo. Mia
evoopdteon da mpémnetl va eivatl eUKoAd edikir] KaBwg KAMOlA OUCTATIKA TTOU XPIO1H0ITol-
Honkav €xouv 1dn eknaideutel oe H1APOPETIKEG YAWOOEG. AUCTUX®DG, 1) EKIIPOCKOIIOL TOU
Stanford Dependency eivat ripog 1o rapov Siabéoin povo yia AyyAka kat Kwvédika. Ka-
Swg n avaduon twv Kivélikeov 9étel d1adopetikég mporAnoelg, .X. debopévou ot ot Akelg
ouvnBwg 6ev xwpilovial xpnotpornotwviag Kevo daotnpa, dev sprintet oto niedio auvtrg g
SratpiBrig, aAAd mapouoctadetl pia evilapepouca Kateubuvor) yla mepattépe £psuva. Evvoe-
ttat 9a frav moAu evilagépov va yivel Kat piia vdoroinon yla v eAAnVviky yA®ood, ®ote va

propéoet n PEB0SoGg va epappootel o€ EAANVIKEG ETTIXEIPTOELG.
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Hapapinpa A'. [apadetypata BiBAoypapikov Avapopov

’ Tonog BiBAloypagikng nnyng | Ap1Opog avagopag

BiBAio evoyAwooo

(1]

(2]

(3]

(4]

(5]

(6]

‘ApBpo OE ETOTNOVIKO TIEPIOO1IKO

(71,

(8]

(91, [10]

(117,

(12]

(131,

(14]

[15],

(16]

(171,

(18]

(19]

[20]

217,

(22]

(23],

(24]

[25],

(26]

271,

(28]

(29],

[30]

(311,

[32]

[33],

[34]

[35],

[36]

IotooeAiba

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]
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Mapaptnpa B

Person Corrector List

Autr) ) evouta ntapabétet v Alota Aé§emv POo®IIRV IOV XPpnotpornoifnke katd t) Sia-
dikaoia wg reprypdgetat oty evotnta 3. O1 Aégeig AngpOnkav Pdoet Siepeuvnuikig avaluong

Kat oupgeva pe 1o BBAio «Practical English Usage».

1. resource provisioning 19. company
2. customer service 20. garage

3. support 21. kitchen

4. support office 22. department
5. support officer 23. ec

6. client service back office 24. sp

7. master 25. mpo

8. masters 26. mpoo

9. assembler ag 27. mpon

10. acme ag 28. msp

11. acme financial accounting 29. mspo

12. secretarial office 30. mspn

13. office 31. go

14. registry 32. pu

15. head 33. ip

16. storehouse 34. inq

17. atm 35. sp/pu/go
18. crs 36. fault detector
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Mapaptnpa

IT Word List of Utah University

Autr) 1 evouta niapadétet v Alota Aégewv texvodoyiag tou maveruotnpiou Ytar rou

Xpnotporno)fnke Katd ) dadikacia og reptypadetatl otnv evotnta 3.

1.

—
e

11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.

22.

© © N o o bk W b

system

send email
automate

access

Access Control List
access time
account

account name
address
aggregate
aggregate data
algorithm

alias

analog
Application Layer
application

application pro-

gram

application soft-

ware
archive,
argument
ASCII

assembler
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23.
24.
25.
26.
27.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

ATM

ATM Forum
audit
authentication
authorization

autonomous  Sys-

tem
backbone

background  pro-

cessing
backspace
backup
bandwidth
baseband
BASIC

batch processing
batch query
binary

binary number
bit

bitmapped terminal

BITNET
bits per second
(bps)

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

block

bold
booting
break
bridge
broadband
broadcast
browser
buffer

bug

bulletin board

(BBS)

BUS topology
byte

cable
carriage return
CD-ROM

cell relay
channel
character
character set
chip

client

client/server
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67. Client-Server Inter- 97. DBMS 128. e-mail server
face 98. debug 129. e-mail service

68. COBOL 99. default 130. e-mail system

69. code 100. delete key 131. encapsulation

70. collision 101. DHCP 132. enter key

71. column 102. dial-up 133. environment

72. command, 103. dictionary file 134. erase

73. communications 104. digital 135. error message

line

105. direct access 136. error checking

74. communications . .
program 106. directory 137. Ethernet

i 138. execute
75. compiler 107. disk

139. fiber optics

76. computer 108. diskette
. 140. field
77. concentrator 109. display
78. Conference 110. distributed 141. ﬁle
79. configuration 111. distributed applica- 142. file format
i 143. file server
80. connect time tion
istri 144. folder
81. control character 112. distributed
database 145. font
82. control key
113. distributed file sys- 146. foreground
83. copy tem
84. CPU 147. form
) 114. document 148, form feed
85. crash . '
115. documentation 149. format
86. cursor '
116. DOS 150. FORTRAN
87. cursor control
117. dot-matrix printer 151. fragment
88. Cyberspace
118. down 152. frame
89. Data Link Layer
119. download 153. freeware
90. data )
120. downtime 154. frequency
91. data communica-
121. d dd
tions rag an rop 155. FAQ
92. data entry 122. drive 156. FTP
93. data processing 123. dump 157. FUD
94. Dataset 124. edit 158. function key
95. database 125. editor,email 159. garbage
96. database manage- 126. e-mail 160. gateway
ment system 127. e-mail address 161. GIF
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162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.

175.

176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.

191.

192.

193.

gopher
graphic
Groupware
GUI
handshaking
hang

hard copy
hard disk
hardware
hardwired
header

help
hierarchical file

hierarchical file

structure

host

host computer
HTML

HTTP

hub

hyperlink
hypermedia
hypertext

icons

I/0

IEEE

inbox

index

information hiding
information server

information super-
highway

inheritance

input
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194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.

instance
instantiation
instruction
interactive
INTERNET
IP

IP Address
interrupt
IRC

ISDN

ISO

job

JPEG

justify
Kermit
keykeyboard
kilobyte(K)
LAN

LAN e-mail system
laserdisc
laser printer
Layer

line

line editor
line printer
link
LISTSERV
load

logical record
login or logon
login ID
logoff
Longitudinal Study
LPR

228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.
243.
244.
245.
246.
247.
248.
249.
250.
251.
252.
253.
254.
255.
256.
257.
258.
259.
260.

261.

lynx

machine language
macro
magnetic disk
magnetic tape
MAIL

mailbox
MAILER

main memory
mainframe
mainframe
minicomputer
micro-computer
MB

medium
memory

menu

message
method
methodology
microcomputer
microprocessor
Microwave
mission
modem
modem setup
module
monitor
Mosaic

mouse
multimedia
multimedia mail
multiplexer

multiuser



apaptnpa I'. IT Word List of Utah University

262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272.

273.

274.
275.
276.
277.
278.
279.
280.
281.
282.
283.
284.
285.
286.
287.
288.
289.
290.
291.
292.
293.

294.

nesting
NetScape
Network Layer
network
nickname
node

noise

object
object-based
object code
object-oriented

object-oriented

technology
OLE

off-line
on-line

Online Service
open

open platform
open system
OSI

OpenWindows

operating system

output

packet
parameter
parity
password
peripheral

PC

Physical Layer
ping

pixel

platform

295.
296.
297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.
312.
313.
314.
315.
316.
317.
318.
319.
320.
321.
322.
323.
324.
325.
326.
327.

328.

plotter
polymorphism
port

portable

post
PostScript
Power PC
Presentation layer
printer
printout
procedure
process
program
programmer
programming
prompt
protocol
public domain
quality

query

queue

quit

RAID

RAM

random access
Re-engineering
read
read/write
realtime
record

record length
record type
recovery

rectangular file

329.
330.
331.
332.
333.
334.
335.
336.
337.

338.

339.
340.
341.
342.
343.
344.
345.
346.
347.
348.
349.
350.
351.
352.
353.
354.
355.
356.
357.
358.
359.
360.

361.

reel tape

relational database
relational structure
remote

remote access
resource

response

retiming

return key

reuse and reuse-
ability

reverse engineering
ROM

root directory
router

routine

routing

run

scanner
scheduling

screen

screen editor

scroll

segment
sequential

server

service

service provider
session

Session Layer
shareware

shell

simulation

smiley
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362. soft copy
363. software
364. software tool
365. sort

366. source code
367. SPARC

368. SPARCstation
369. sponge

370. spool

371. spreadsheet
372. SQL

373. storage
374. strategy
375. string

376. striping

377. Sun Microsystems

378. SunOS
379. surfing
380. tape density
381. task

382. TCP/IP
383. TEAM

384. telecommunication
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385.
386.
387.
388.
389.
390.
391.
392.
393.
394.
395.
396.
397.
398.
399.
400.
401.
402.
403.
404.
405.
406.
407.

telecomputing
TELNET
terminal
terminal emulation
terminal server
terabyte

text

time out

time series
TN3270

toggle

token ring
topic

transfer
Transport Layer
tree

UNIX

upload

URL

Usenet

user
user-friendly

userid

408.

4009.

410.

411.

412.

413.

414.

415.

416.

417.

418.

419.

420.

421.

422.

423.

424.

425.

426.

427.

428.

username
utility

variable

vision

virtual

virtual terminal
VMS

virus

volume
wavelength
whois

window
Windows

word processor
wordwrap

work space
workstation
write

WwWw

X window system

X-term
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A’.1 Humboldt-Universit at zu Berlin

A small company manufactures customized bicycles. Whenever the sales department
receives an order, a new process instance is created. A member of the sales department
an then reject or accept the order for a customized bike. In the former case, the process
instance is finished. In the latter case, the storehouse and the engineering department
are informed. The storehouse immediately processes the part list of the order and checks
the required quantity of each part. If the part is available in-house, it is reserved. If it
is not available, it is back-ordered. This procedure is repeated for each item on the part
list. In the meantime, the engineering department prepares everything for the assembling
of the ordered bicycle. If the storehouse has successfully reserved or back-ordered every
item of the part list and the preparation activity has finished, the engineering department
assembles the bicycle. Afterwards, the sales department ships the bicycle to the customer

and finishes the process instance.
Text 1: Process Description 1-1: Bicycle manufacturing.

A customer brings in a defective computer and the CRS checks the defect and hands
out a repair cost calculation back. If the customer decides that the costs are acceptable,
the process continues, otherwise she takes her computer home unrepaired. The ongoing
repair consists of two activities, which are executed, in an arbitrary order. The first
activity is to check and repair the hardware, whereas the second activity checks and
configures the software. After each of these activities, the proper system functionality is
tested. If an error is detected another arbitrary repair activity is executed, otherwise the

repair is finished.
Text 2: Process Description 1-2: Computer repair.

The Evanstonian is an upscale independent hotel. When a guest calls room service
at The Evanstonian, the room-service manager takes down the order. She then submits
an order ticket to the kitchen to begin preparing the food. She also gives an order to the
sommelier (i.e., the wine waiter) to fetch wine from the cellar and to prepare any other
alcoholic beverages. Eighty percent of room-service orders include wine or some other

alcoholic beverage. Finally, she assigns the order to the waiter. While the kitchen and
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the sommelier are doing their tasks, the waiter readies a cart (i.e., puts a tablecloth on
the cart and gathers silverware). The waiter is also responsible for nonalcoholic drinks.
Once the food, wine, and cart are ready, the waiter delivers it to the guests room. After
returning to the room-service station, the waiter debits the guests account. The waiter

may wait to do the billing if he has another order to prepare or deliver.
Text 3: Process Description 1-3: Hotel Service.

Whenever a company makes the decision to go public, its first task is to select the
underwriters. Underwriters act as financial midwives to a new issue. Usually they play
a triple role: First they provide the company with procedural and financial advice, then
they buy the issue, and finally they resell it to the public. Established underwriters are
careful of their reputation and will not handle a new issue unless they believe the facts
have been presented fairly. Thus, in addition to handling the sale of a company’s issue,
the underwriters in effect give their seal of approval to it. They prepare a registration
statement for the approval of the Securities and Exchange Commission (SEC). In addition
to registering the issue with the SEC, they need to check that the issue complies with
the so-called blue-sky laws of each state that regulate sales of securities within the state.
While the registration statement is awaiting approval, underwriters begin to firm up the
issue price. They arrange a road show to talk to potential investors. Immediately after
they receive clearance from the SEC, underwriters fix the issue price. After that they
enter into a firm commitment to buy the stock and then offer it to the public, when they

haven'’t still found any reason not to do it.

Text 4: Process Description 1-4: Underwriters.

A’.2 Technische Universit at Berlin

At the beginning the customer perceives that her subscribed service has degraded.
A list with all the problem parameters is then sent to the Customer Service department
of TELECO. At the customer service an employee enters (based on the received data) a
problem report into system T.. Then the problem report is compared to the customer
SLA to identify what the extent and the details of the service degradation are. Based
on this, the necessary counter measures are determined including their respective pri-
orities. An electronic service then determines the significance of the customer based on
information that has been collected during the history of the contractual relationship.
In case the customer is premium, the process will link to an extra problem fix process
(this process will not be detailed here). In case the customer is of certain significance
which would affect the counter measures previously decided upon, the process goes back
to re-prioritize these measures otherwise the process continues. Taking together the in-
formation (i.e. contract commitment data + prioritized actions) a detailed problem report
is created. The detailed problem report is then sent to Service Management. Service
Management deals on a first level with violations of quality in services that are provided
to customers. After receiving the detailed problem report, Service management investi-

gates whether the problem is analyzable at the level of their department or whether the
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problem may be located at Resource Provisioning. In case Service Management assesses
the problem to be not analyzable by themselves, the detailed problem report is sent out
to Resource Provisioning. If Service Management is sure they can analyze it, they per-
form the analysis and based on the outcome they create a trouble report that indicates
the type of problem. After Resource Provisioning receives the detailed problem report,
it is checked whether there are any possible problems. If no problems are detected, a
notification about the normal service execution is created. If a problem is detected this
will be analyzed by Resource Provisioning and a trouble report is created. Either trouble
report or the normal execution notification will be included in a status report and sent
back to Service Management. Service Management then prepares the final status report
based on the received information. Subsequently it has to be determined what counter
measures should be taken depending on the information in the final status report. Three
alternative process paths may be taken. For the case that no problem was detected at
all, the actual service performance is sent back to the Customer Service. For the case
that minor corrective actions are required, Service Management will undertake corrective
actions by themselves. Subsequently, the problem resolution report is created and then
sent out to Customer Service. After sending, this process path of Service Management
ends. For the case that automatic resource restoration from Resource Provisioning is
required, Service Management must create a request for automatic resource restoration.
This message is then sent to Resource Provisioning. Resource Provisioning has been on-
hold and waiting for a restoration request but this must happen within 2 days after the
status report was sent out, otherwise Resource Provisioning terminates the process. After
the restoration request is received, all possible errors are tracked. Based on the tracked
errors, all necessary corrective actions are undertaken by Resource Provisioning. Then a
trouble-shooting report is created. This report is sent out to Service Management; then
the process ends. The trouble-shooting report is received by Service Management and this
information goes then into the creation of the problem resolution report just as described
for ii). Customer Service either receives the actual service performance (if there was no
problem) or the problem resolution report. Then, two concurrent activities are triggered,
i.e. i) a report is created for the customer which details the current service performance
and the resolution of the problem, and ii) an SLA violation rebate is reported to Billing
Collections who will adjust the billing. The report for the customer is sent out to her.
After all three activities are completed the process ends within Customer Service. After
the customer then receives the report about service performance and problem resolution

from Customer Service, the process flow at the customer also ends.
Text 5: Process Description 2-1: SLA Violation.

The process is initiated by a switch-over request. In doing so, the customer transmits
his data to the customer service department of the company. Customer service is a
shared service center between the departments Sales and Distribution. The customer
data is received by customer service and based on this data a customer data object is
entered into the CRM system. After customer data has been entered it should then

be compared with the internal customer data base and checked for completeness and
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plausibility. In case of any errors these should be corrected on the basis of a simple error
list. The comparison of data is done to prevent individual customer data being stored
multiple times. In case the customer does not exist in the customer data base, a new
customer object is being created which will remain the data object of interest during the
rest of the process flow. This object consists of data elements such as the customers
name and address and the assigned power gauge. The generated customer object is then
used, in combination with other customer data to prepare the contract documents for
the power supplier switch (including data such as bank connection, information on the
selected rate, requested date of switch-over). In the following an automated check of the
contract documents is carried out within the CIS (customer information system) in order
to confirm their successful generation. In case of a negative response, i.e. the contract
documents are not (or incorrectly) generated, the causing issues are being analyzed and
resolved. Subsequently the contract documents are generated once again. In case of
a positive response a confirmation document is sent out to the customer stating that
the switch-over to the new supplier can be executed. A request to the grid operator is
automatically sent out by the CIS. It puts the question whether the customer may be
supplied by the selected supplier in the future. The switch-over request is checked by
the grid operator for supplier concurrence, and the grid operator transmits a response
comment. In the case of supplier concurrence the grid operator would inform all involved
suppliers and demand the resolution of the conflict. The grid operator communicates
with the old supplier and carries out the termination of the sales agreement between
the customer and the old supplier (i.e. the customer service (of the new supplier) does
not have to interact with the old supplier regarding termination). If there are not any
objections by the grid operator (i.e. no supplier concurrence), customer service creates
a CIS contract. The customer then has the chance to check the contract details and
based on this check may decide to either withdraw from the switch contract or confirm it.
Depending on the customers acceptance/rejection the process flow at customer service
either ends (in case of withdrawal) or continues (in case of a confirmation). An additional
constraint is that the customer can only withdraw from the offered contract within 7 days
after the 7th day the contract will be regarded as accepted and the process continues.
The confirmation message by the customer is therefore not absolutely necessary (as it will
count as accepted after 7 days in any way) but it can speed up the switch process. On the
switch-date, but no later than 10 days after power supply has begun, the grid operator
transmits the power meter data to the customer service and the old supplier via messages
containing a services consumption report. At the same time, the grid operator computes
the final billing based on the meter data and sends it to the old supplier. Likewise the old
supplier creates and sends the final billing to the customer. For the customer as well as
the grid operator the process ends then. After receiving the meter data customer service
imports the meter data to systems that require the information. The process of winning

a new customer ends here.

Text 6: Process Description 2-2: Supplier Switch.
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A'.3 Queensland University of Technology

The party sends a warrant possession request asking a warrant to be released. The
Client Service Back Office as part of the Small Claims Registry Operations receives the
request and retrieves the SCT file. Then, the SCT Warrant Possession is forwarded to
Queensland Police. The SCT physical file is stored by the Back Office awaiting a report
to be sent by the Police. When the report is received, the respective SCT file is retrieved.
Then, Back Office attaches the new SCT document, and stores the expanded SCT physical
file. After that, some other MC internal staff receives the physical SCT file (out of scope).

Text 7: Process Description 3-1: 2009-1 MC Finalise SCT Warrant Posession.

Each morning, the files which have yet to be processed need to be checked, to make
sure they are in order for the court hearing that day. If some files are missing, a search is
initiated, otherwise the files can be physically tracked to the intended location. Once all
the files are ready, these are handed to the Associate, and meantime the Judges Lawlist

is distributed to the relevant people. Afterwards, the directions hearings are conducted.
Text 8: Process Description 3-2: 2009-2 Conduct Directions Hearing.

After a claim is registered, it is examined by a claims officer. The claims officer then
writes a "settlement recommendation”. This recommendation is then checked by a senior
claims officer who may mark the claim as "OK” or "Not OK”. If the claim is marked as
"Not OK”, it is sent back to the claims officer and the recommendation is repeated. If the

claim is OK, the claim handling process proceeds.
Text 9: Process Description 3-3: 2009-3 Repetition - Cycles.

In the context of a claim handling process, it is sometimes necessary to send a ques-
tionnaire to the claimant to gather additional information. The claimant is expected to
return the questionnaire within five days. If no response is received after five days, a
reminder is sent to the claimant. If after another five days there is still no response,

another reminder is sent and so on until the completed questionnaire is received.
Text 10: Process Description 3-4: 2009-4 Event-based Gateways.

Mail from the party is collected on a daily basis by the Mail Processing Unit. Within
this unit, the Mail Clerk sorts the unopened mail into the various business areas. The mail
is then distributed. When the mail is received by the Registry, it is opened and sorted
into groups for distribution, and thus registered in a manual incoming Mail Register.
Afterwards, the Assistant Registry Manager within the Registry performs a quality check.
If the mail is not compliant, a list of requisition explaining the reason for rejection is
compiled and sent back to the party. Otherwise, the matter details (types of action) are
captured and provided to the Cashier, who takes the applicable fees attached to the mail.
At this point, the Assistant Registry Manager puts the receipt and copied documents into
an envelope and posts it to the party. Meantime, the Cashier captures the Party Details

and prints the Physical Court File.
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Text 11: Process Description 3-5: 2009-5 PE - Lodge Originating Document by Post.

When a claim is received, it is first checked whether the claimant is insured by the
organization. If not, the claimant is informed that the claim must be rejected. Otherwise,
the severity of the claim is evaluated. Based on the outcome (simple or complex claims),
relevant forms are sent to the claimant. Once the forms are returned, they are checked
for completeness. If the forms provide all relevant details, the claim is registered in the
Claims Management system, which ends the Claims Notification process. Otherwise, the
claimant is informed to update the forms. Upon reception of the updated forms, they are

checked again.
Text 12: Process Description 3-6: 2010-1 Claims Notification.

The Police Report related to the car accident is searched within the Police Report
database and put in a file together with the Claim Documentation. This file serves as input
to a claims handler who calculates an initial claim estimate. Then, the claims handler
creates an Action Plan based on an Action Plan Checklist available in the Document
Management system. Based on the Action Plan, a claims manager tries to negotiate a
settlement on the claim estimate. The claimant is informed of the outcome, which ends

the process.

Text 13: Process Description 3-7: 2010-2 Claims Creation.

A’.4 Technische Universiteit Eindhoven

The intake workflow starts with a notice by telephone at the secretarial office of the
mental health care institute. This notice is done by the family doctor of somebody who is
in need of mental treatment. The secretarial worker inquires after the name and residence
of the patient. On the basis of this information, the doctor is put through to the nursing
officer responsible for the part of the region that the patient lives in. The nursing officer
makes a full inquiry into the mental, health, and social state of the patient in question.
This information is recorded on a registration form. At the end of the conversation, this
form is handed in at the secretarial office of the institute. Here, the information on the
form is stored in the information system and subsequently printed. For new patients,
a patient file is created. The registration form as well as the print from the information
system are stored in the patient file. Patient files are kept at the secretarial office and
may not leave the building. At the secretarial office, two registration cards are produced
for respectively the future first and second intaker of the patient. The registration card
contains a set of basic patient data. The new patient is added on the list of new notices.
Halfway the week, at Wednesday, a staff meeting of the entire medical team takes place.
The medical team consists of social-medical workers, physicians, and a psychiatrist.
At this meeting, the team-leader assigns all new patients on the list of new notices to
members of the team. Each patient will be assigned to a social-medical worker, who
will act as the first intaker of the patient. One of the physicians will act as the second

intaker. In assigning intakers, the team-leader takes into account their expertise, the
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region they are responsible for, earlier contacts they might have had with the patient, and
their case load. The assignments are recorded on an assignment list which is handed
to the secretarial office. For each new assignment, it is also determined whether the
medical file of the patient is required. This information is added to the assignment list.
The secretarial office stores the assignment of each patient of the assignment list in the
information system. It passes the produced registration cards to the first and second
intaker of each newly assigned patient. An intaker keeps this registration with him at
times when visiting the patient and in his close proximity when he is at the office. For each
patient for which the medical file is required, the secretarial office prepares and sends a
letter to the family doctor of the patient, requesting for a copy of the medical file. As soon
as this copy is received, the secretarial office will inform the second intaker and add the
copy to the patient file. The first intaker plans a meeting with the patient as soon as this
is possible. During the first meeting, the patient is examined using a standard checklist
which is filled out. Additional observations are registered in a personal notebook. After
a visit, the first intaker puts a copy of these notes in the file of a patient. The standard
checklist is also added to the patient’s file. The second intaker plans the first meeting only
after the medical information of the physician if required has been received. Physicians
use dictaphones to record their observations made during meetings with patients. The
secretarial office types out these tapes, after which the information is added to the patient
file. As soon as the meetings of the first and second intaker with the patient have taken
place, the secretarial office puts the patient on the list of patients that reach this status.
For the staff meeting on Wednesday, they provide the team-leader with a list of these
patients. For each of these patients, the first and second intaker together with the team-
leader and the attending psychiatrist formulate a treatment plan. This treatment plan

formally ends the intake procedure.

Text 14: Process Description 4-1: Intaker Workflow.

A’.5 BPM Vendor Tutorials

The loan approval process starts by receiving a customer request for a loan amount.
The risk assessment Web service is invoked to assess the request. If the loan is small and
the customer is low risk, the loan is approved. If the customer is high risk, the loan is
denied. If the customer needs further review or the loan amount is for $10,000 or more,
the request is sent to the approver Web service. The customer receives feedback from the

assessor or approver.
Text 15: Process Description 5-1: Active VOS Tutorial.

The process of Vacations Request starts when any employee of the organization sub-
mits a vacation request. Once the requirement is registered, the request is received by
the immediate supervisor of the employee requesting the vacation. The supervisor must
approve or reject the request. If the request is rejected, the application is returned to the

applicant/employee who can review the rejection reasons. If the request is approved a
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notification is generated to the Human Resources Representative, who must complete the

respective management procedures.
Text 16: Process Description 5-2: BizAgi Tutorial 1.

The process of an Office Supply Request starts when any employee of the organization
submits an office supply request. Once the requirement is registered, the request is
received by the immediate supervisor of the employee requesting the office supplies. The
supervisor must approve or ask for a change, or reject the request. If the request is
rejected the process will end. If the request is asked to make a change then it is returned
to the petitioner/employee who can review the comments for the change request. If the
request is approved it will go to the purchase department that will be in charge of making
quotations (using a sub-process) and select a vendor. If the vendor is not valid in the
system the purchase department will have to choose a different vendor. After a vendor
is selected and confirmed, the system will generate and send a purchase order and wait
for the product to be delivered and the invoice received. In any case the system will send
a notification to let the user know what the result was. In any of the cases, approval,

rejection or change required the system will send the user a notification.
Text 17: Process Description 5-3: BizAgi Tutorial 2.

An employee purchases a product or service he requires. For instance, a sales person
on a trip rents a car. The employee submits an expense report with a list of items, along
with the receipts for each item. A supervisor reviews the expense report and approves or
rejects the report. Since the company has expense rules, there are circumstances where
the supervisor can accept or reject the report upon first inspection. These rules could
be automated, to reduce the workload on the supervisor. If the supervisor rejects the
report, the employee, who submitted it, is given a chance to edit it, for example to correct
errors or better describe an expense. If the supervisor approves the report, it goes to the
treasurer. The treasurer checks that all the receipts have been submitted and match
the items on the list. If all is in order, the treasurer accepts the expenses for processing
(including, e.g. , payment or refund, and accounting). If receipts are missing or do not
match the report, he sends it back to the employee. If a report returns to the employee for
corrections, it must again go to a supervisor, even if the supervisor previously approved
the report. If the treasurer accepts the expenses for processing, the report moves to an
automatic activity that links to a payment system. The process waits for the payment

confirmation. After the payment is confirmed, the process ends.

Text 18: Process Description 5-4: Oracle Tutorial.

A’.6 inubit AG

As a basic principle, ACME AG receives invoices on paper or fax. These are received
by the Secretariat in the central inbox and forwarded after a short visual inspection to an

accounting employee. In JACME Financial Accounting”, a software specially developed for
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the ACME AG, she identifies the charging suppliers and creates a new instance (invoice).
She then checks the invoice items and notes the corresponding cost center at the ACME AG
and the related cost center managers for each position on a separate form ("docket”).The
docket and the copy of the invoice go to the internal mail together and are sent to the first
cost center manager to the list. He reviews the content for accuracy after receiving the
copy of the invoice. Should everything be in order, he notes his code one on the docket
("accurate position - AP”) and returns the copy of the invoice to the internal mail. From
it, the copy of the invoice is passed on to the next cost center manager, based on the
docket, or if all items are marked correct, sent back to accounting. Therefore, the copy
of invoice and the docket gradually move through the hands of all cost center managers
until all positions are marked as completely accurate. However, if inconsistencies exist,
e.g. because the ordered product is not of the expected quantity or quality, the cost
center manager rejects the AP with a note and explanatory statement on the docket, and
the copy of the invoice is sent back to accounting directly. Based on the statements
of the cost center managers, she will proceed with the clarification with the vendor,
but, if necessary, she consults the cost center managers by telephone or e-mail again.
When all inconsistencies are resolved, the copy of the invoice is sent to the cost center
managers again, and the process continues. After all invoice items are AP, the accounting
employee forwards the copy of the invoice to the commercial manager. He makes the
commercial audit and issues the approval for payment. If the bill amount exceeds EUR
20,000, the Board wants to check it again (4-eyes-principle). The copy of the invoice
including the docket moves back to the accounting employee in the appropriate signature
file. Should there be a complaint during the commercial audit, it will be resolved by
the accounting employee with the supplier. After the commercial audit is successfully
completed, the accounting employee gives payment instructions and closes the instance

in ”ACME financial accounting”.
Text 19: Process Description 6-1: ACME.

The process starts periodically on the first of each month, when Assembler AG places
an order with the supplier in order to request more product parts. a) Assembler AG sends
the order to the supplier. b) The supplier processes the order. c) The supplier sends an

invoice to Assembler AG. d) Assembler AG receives the invoice.
Text 20: Process Description 6-2: inubit AG Tutorial.

Every time we get a new order from the sales department, first, one of my masters
determines the necessary parts and quantities as well as the delivery date. Once that
information is present, it has to be entered into our production planning system (PPS).
It optimizes our production processes and creates possibly uniform work packages so
that the setup times are minimized. Besides, it creates a list of parts to be procured.
Unfortunately it is not coupled correctly to our Enterprise Resource Planning system
(ERP), so the data must be transferred manually. By the way, that is the second step.
Once all the data is present, we need to decide whether any parts are missing and must

be procured or if this is not necessary. Once production is scheduled to start, we receive
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a notice from the system and an employee takes care of the implementation.Finally, the

order will be checked again for its quality.
Text 21: Process Description 6-3: New Order.

The first step is to determine contact details of potential customers. This can be
achieved in several ways. Sometimes, we buy details for cold calls, sometimes, our mar-
keting staff participates in exhibitions and sometimes, you just happen to know some-
body, who is interested in the product. Then we start calling the customer. That is done
by the call center staff. They are determining the contact person and the budget which
would be available for the project. Of course, asking the customer whether he is gen-
erally interested is also important. If this is not the case, we leave him alone, except if
the potential project budget is huge. Then the head of development personally tries to
acquire the customer. If the customer is interested in the end, the next step is a detailed
online presentation. It is given either by a sales representative or by a pre-sales employee
in case of a more technical presentation. Afterwards we are waiting for the customer to
come back to us. If we are not contacted within 2 weeks, a sales representative is calling

the customer. The last phase is the creation of a quotation.

Text 22: Process Description 6-4: Turbopixel.

A’.7 BPM Practitioners

First, the Manager checks the open leads. Afterwards, he selects the top five ones. He
then tells his Sales Assistant to call the contact person of the leads. The Sales Assistant
calls each customer. If someone is interested, he sends a note to the Manager. The

Manager then processes the lead. Otherwise, he calls the next customer.

Text 23: Process Description 7-1: Calling Leads.

A’.8 BPMN Practical Handbook

The process is triggered by the demand of a functional department to fill a post.
The post is advertised, applicants apply, the applications are checked and the post is
filled. The process finishes when the post was filled, precisely through the conclusion of

a contract of employment.
Text 24: Process Description 8-1: HR Process - Simple.

When a vacancy is reported to me, I create a job description from the information.
Sometimes there is still confusion in the message, then I must ask the Department again.
I am submitting the job description for consideration and waiting for the approval. But,
it can also happen that the department does not approve it, but rejects it, and requests
a correction. Then I correct the description and submit it again for consideration. If the

description is finally approved, I post the job.
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Text 25: Process Description 8-2: HR Process - HR Department.

When I have detected a number of personnel requirements, I report the vacancy to
the Personnel Department. Then I wait to get the job description for review before it is
advertised. Under certain circumstances, I must ask for corrections again, otherwise I
approve the job description. Sometimes it also happens that the colleague from the HR
department still has questions about the tasks and requirements before he can describe

the job. Then I am available for clarifications, of course.

Text 26: Process Description 8-3: HR Process - Functional Department.

A’.9 BPMN Modeling an Reference Guide

The Customer Service Representative sends a Mortgage offer to the customer and
waits for a reply. If the customer calls or writes back declining the mortgage, the case
details are updated and the work is then archived prior to cancellation. If the customer
sends back the completed offer documents and attaches all prerequisite documents then
the case is moved to administration for completion. If all pre-requisite documents are
not provided a message is generated to the customer requesting outstanding documents.
If no answer is received after 2 weeks, the case details are updated prior to archive and

cancellation.
Text 27: Process Description 9-1: Exercise 2.

In November of each year, the Coordination Unit at the Town Planning Authority drafts
a schedule of meetings for the next calendar year and adds draft dates to all calendars.
The Support Officer then checks the dates and suggests modifications. The Coordination
Unit then rechecks all dates and looks for potential conflicts. The final schedule of meeting
dates is sent to all the independent Committee Members by email, who then check their

diaries and advise the Coordination Unit of any conflicts.
Text 28: Process Description 9-2: Exercise 3a.

Once the dates are finalized (by the Coordination Unit), the Support Officer updates all
group calendars and creates meeting folders for each meeting and ensures all appropriate
documents are uploaded to system. Committee Members are advised a week before each
meeting to read all related documents. The Committee Members hold their meeting, and
the Support Office then produces minutes including any Action Points for each Committee
Member. Within 5 working days, the Coordination Unit must conduct a QA check on
the minutes, which are then sent to all Committee Members. The Support Officer then

updates all departmental records.
Text 29: Process Description 9-3: Exercise 3b.

After the Process starts, a Task is performed to locate and distribute any relevant
existing designs, both electrical and physical. Next, the design of the electrical and

physical systems starts in parallel. Any existing or previous Electrical and Physical
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Designs are inputs to both Activities. Development of either design is interrupted by
a successful update of the other design. If interrupted, then all current work is stopped
and that design must restart. In each department (Electrical Design and Physical Design),
any existing designs are reviewed, resulting in an Update Plan for their respective designs
(i.e. one in Electrical and another in Physical). Using the Update Plan and the existing
Draft of the Electrical/Physical Design, a revised design is created. Once completed the
revised design is tested. If the design fails the test, then it is sent back to the first Activity
(in the department) to review and create a new Update Plan. If the design passes the
test, then it tells the other department that they need to restart their work. When both
of the designs have been revised, they are combined and tested. If the combined design
fails the test, then they are both sent back to the beginning to initiate another design
cycle. If the designs pass the test, then they are deemed complete and are then sent to

the manufacturing Process [a separate Process].

Text 30: Process Description 9-4: Exercise 4.

A’.10 Federal Network Agency Enactment

Abbr. Ger. Amplification Ger. Amplification Eng. Abbr. Eng.
L Letztverbraucher End consumer EC

LF Lieferant Supplier 5P
MSB Messstellenbetreiber Metering point operator MPO
MSBA Messstellenbetreiber alt  Metering point operator old MPOO
MSBN Messstellenbetreiber nen  Metering point operator new MPO
MDL Messdienstleister Metering service provider MSP
MDLA Messdienstleister alt Metering service provider old  MSPO
MDLN Messdienstleister nen Metering service provider new MSPN
NB Netzbetreiber Grid operator GO
AN Anschlussnmtzer Power supply user Pu
AG Angefragter Inquired person IP

AF Anfragender Inquirer ING)

Yynpa A'.1: List of abbreviations and translations used in the Test Data Set.

The MPON sents the dismissal to the MPOO. The MPOO reviews the dismissal. The
MPOO opposes the dismissal of MPON or the MPOO confirmes the dismissal of the MPON.

Text 31: Process Description 10-1: Process B2.

The MPON reports the meter operation to the GO. The GO examines the application of
the MPON. The GO rejects the application of the MPON or the GO confirmes the application
of the MPON. The GO informs the MPOO about the registration confirmation of the MPON.
The GO informs the MSPO about the registration confirmation of the MPON. The MPON
and the MPOO perform the equipment acquisition and/or equipment changes. The MPON
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informs the GO about the failure of the entire process or the MPON informs the GO about
the successful completion of the entire process. The GO informs the MPON about the
failure of the overall transaction by deadline if after a maximum time limit no message
of the MPON is present at the GO. If the MPON informs the GO about the failure of the
entire process, the GO confirms the failure of the assignment to the MPON. If the MPON
informs the GO about the successful completion of the overall process, the GO assigns
the MPON. The GO confirms the assignment to the MPON. The GO informs the MPOO
about the failure of the assignment of the MPON or the GO informs the MPOO about the
assignment of the MPON. The GO informs the MSPO about the failure of the assignment
of the MPON or the GO informs the MSPO about the assignment of the MPON. The GO
informs the SP about the assignment of the MPON.

Text 32: Process Description 10-2: Process B3.

The MPOO deregisters at the GO. The GO verifies the deregistration. The GO rejects
the deregistration of the MPOO or the GO preliminarily confirms the deregistration of the
MPOO. The GO prepares the readmission of the measuring point. Optionally, the GO
may oblige the MPOO to continue the operations. If the GO binds the MPOO to continue
the operation, the MPOO confirms the continuation to the MPOO. The GO performs the
equipment acquisition and/or equipment changes. The GO assigns the GO as MPO. The
GO informs the MPOO about the end of the assignment of the MPOO and the beginning
of the assignment of the GO. The GO informs the MSPO about the assignment of the GO.
The GO informs the SP about the assignment of the GO.

Text 33: Process Description 10-3: Process B4.

The MPON notifies the MPOO about equipment change intentions. The MPOO an-
nounces self dismounting to the MPON or the MPOO shall notify the MPON about no
self-dismounting of the MPOO. The MPON or the MPOO perform the final reading. The
MPON or the MPOO dismount the old equipment. The MPON mounts the new device.
The MPON reads the meter count from the installed meter. The MPON sents the values
of the final reading to the GO. The MPON tells the GO about the device changes, the
master data and the meter count at installation. The GO shall notify the MSP about the
device changes, the master data, the meter count at dismounting, and the meter count

at installation.
Text 34: Process Description 10-4: Process B5.1.

The MPON requests a device takeover bid of the MPOO. The MPOO sends a tender
for the equipment takeover to the MPON. The MPON places an order at the MPOO. The
MPOO confirms the order of the MPON and sends the master data.

Text 35: Process Description 10-5: Process B5.2.

The MSPN sends a dismissal to the MSPO. The MSPO reviews the dismissal. The
MSPO rejects the dismissal of the MSPN or The MSPO confirms the dismissal of the
MSPN.
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Text 36: Process Description 10-6: Process B6.

The MSPN registers the measurement at the GO. The GO examines the application of
the MSPN. The GO rejects the application of the MSPN or the GO confirms the application
of the MSPN. The GO assigns the MSPN. The GO informs the MSPO about the assignment
of MSPN. The GO informs the MPO about the assignment of the MSPN. The GO informs
the SP about the assignment of MSPN.

Text 37: Process Description 10-7: Process B7.

The MSPO deregisters at the GO. The GO verifies the deregistration. The GO rejects
the deregistration of the MSPO or the GO preliminarily confirms the deregistration of the
MSPO. The GO assigns himself as MSP. The GO informs the MSPO about the end of the
assignment and the beginning of the assignment of the GO. The GO informs the MPO
about the assignment of the GO. The GO informs the SP about the assignment of the GO.

Text 38: Process Description 10-8: Process BS8.

The SP/PU/GO request changes of the MPO or the MPO himself causes a change. The
MPO reviews the change request. The MPO rejects the change of the measuring point by
the SP/PU/GO or the MPO confirms the request of the SP/PU/GO. The MPO performs
the measuring point change. The MPO reports the implementation to the SP/PU/GO or
notifies the SP/PU/GO about the failure of the changes.

Text 39: Process Description 10-9: Process C1.

The fault detector reports a failure to the MPO or MPO has a suspicion of their own
fault. The MPO shall examine the failure. The MPO rejects the failure of the fault detector
or the MPO confirms the failure of the fault detector. If the MPO confirms the failure of the
fault detector, he informs the GO and the MSP. The MPO fixes the fault at the measuring
device. The MPO shares the results of the repairs carried out with the fault detector. The
MPO will inform the GO about the resolution of the interference. The MPO will inform the

MSP about the resolution of the interference.
Text 40: Process Description 10-10: Process C2.

The GO requests the measurements of the MSP. The MSP checks the received request.
The MSP denies the request of the GO or the MSP performs the measurement. The MSP
informs the GO about the failure of the reading or the MSP transmits the measured values
to the GO. The GO processes the measured values. The GO sents the changed values to
the MSP. The GO transmit the readings to the SP.

Text 41: Process Description 10-11: Process C3.

The EC tells the INQ about the change of his master data. The INQ notifies the IP of
the change. The IP checks whether the master data can be changed at the desired time.
The IP confirms the changes of the INQ or the IP rejects the changes of the INQ.

Text 42: Process Description 10-12: Process D1.
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The INQ transmits the transaction data request to the IP. The IP checks the request
of the INQ. The IP answers the question of the INQ depending on the outcome of the

examination, i.e. Transmission of data or rejection.
Text 43: Process Description 10-13: Process D2.

If the MPOO sends the bill for the temporary continuation of the metering point oper-
ations to the GO, the GO examines the bill. If the MSPO sends the bill for the temporary
continuation of the measurement to the GO, the GO examines the bill. If the MSPO sends
the bill for additional readings to the GO, the GO examines the bill. If the MPOO sends the
bill for the equipment acquisition to the MPON or the GO, the MPON or the GO examines
the bill. The GO or the MPON confirms the invoice with payment advice to the MPOO or
the MSPO, or the GO or the MPON rejects the invoice of the MPOO or the MSPO.

Text 44: Process Description 10-14: Process D3.
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