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1. ©OEQPHTIKO MEPOZ

1.1. 2KOMNOz

O mpoTapykdg 6KOmOG TG SMAM®UATIKNAG GVTHG EPYOCING EIVAL O [N OVTOUNTOS TEUAYIOUOG KOl ETICTUEI®ON Lo
Baong ophog o€ eninedo POVNUATOV. TN GUVEXELD, YIVETOL LOVTEAOTOINGT] TG OLAPKELNG TOV POVNUATOV TNG
EAAnvikng YAdooog pe yprion xopokmplotikdv eéayouevav and to keipevo. Tétown yapaxtnpiotikd givar n
TOVTOTNTA TOL POVALLOTOS, O TPOTOS APBPMOTG TOL POVILATOS, 0 APtBUOS TV GLALAPOV oG AEENG, To onueio
oTiéng petd mv A&En, n Béon g cvAAaPnc puéca otn AEEN kau GAA mOAAA. [ v onovpyia avtdV TV
povtéhov Ba ypnoipomomBodv adyoppol punyovikng pabnong (Machine Learning Algorithms) 6mwg dévipa
amoQAceE®V, OAyoplOpol aplBpnTIKNG TaAMvVOPOUNoNG, YPOLMKY TOAVOpOUNcT, o aAiydpiBuog abpoicpatog
mopoyovtov Kot aAlol. H oanddoon tovg Oa extiunbei pe vmoxeipevikn a&lohdynon (subjective evaluation)
€PapUOLOVTAC TO 0€ GUGTNIO GLVOETIKNG OpALNG.

1.2.  EIZATQIH

O 1eMKOG GTOXOG OVTNG TNG EPYOTING Elval 1) TOPUY®YH LOVTEA®V TPOPAEYNG TG SIAPKELNG TOV QOVIUATOV TNG
EAAnvikng yAdooag, pe yprion aiyopiBuov unyavikig pédnonc. H epyacia ekteléotnke o 3 otdowe. [lpdrta €yive
0 U1 OVTOUOTOC TEROICUOC Kot 1) emonueinon pog Paong ophiag o€ eninedo povnuitov. H Bdaon owiiog
amOTELEITOL 01O OVO VTOGVVOAQ, KOTOPOTIKAV KOl EPOTNIATIKOV TPOTACEDV, TPOKEUEVOL TO, OTOTEAECUATO, VO,
KOADTTOUV HEYOADVTEPO €DPOG TOV TPOPOPIKOV AGYOV. XT1 GUVEYELD, LE TNV JOIKAGIO TNG UNYOVIKNG pdbnong,
éywve exmaidevorn mOAA®Y aAyopifumV Kot TV SIQOPETIKOV TUPAUETPMV TOVS, TPOKEUEVOL Vo emheyBodv ot
OAYOPIOUOL TTOL EMITVYYAVOLY TNV KOAVTEPT UOVTEAOTOINGT Kot Oivouv To UKpOTEPO CQ@AApOTH. TEAOG
a&lohoydvTog To amoteléopata, ETAEXONKAY o1 BEATIOTES TOPAUETPOL Y10 KABE alyopBpo Kot £yve 1 Tapaymyn
TOV LOVTEA®V TPOPAEYNC SLAPKELNS TV GOVNUATOV TNG EAANVIKNG YADGGOG.

1.3.  TMPOZQAIA

1.3.1. TIEINAITTPOZQAIA

[Ipocwdio ovopdaletal To GHVOAO OA®V EKEIVOV TOV YOUPUKTNPIOTIK®V TNG YADGGOS, TO 0Toio OgV UTOPovvV va
TEPLYPOPOVV PEGH TOV OVOTNPDY KAVOVOVY TNG YPAUUATIKNG Kot Tov Ae&thoyiov. Etvar ta ototyeia mov ypetalovion
Yo TNV KOAOTEPT OO0 Kot KATavonon TV AEKTIKOV pnvopdtov. Tétola otoyyeia givor o Toviopdc, o puBudg,
N évtaon, 1 EKPpacT cuvalstnudtoy, ot TadGELS, K.0.

1.3.2. XAPAKTHPIZTIKA MPOZQAIA>
Ta tpia Pactkd yopaKInPIoTIKE TG Tpocmdiag sivar o Tovog(pitch), n évraon(intensity) kot n didpkewa(duration).
* Tévog
O 16V0G TG TPOGMAING AVAPEPETAL GTT GLYVOTITO TOL NYNTIKOV KOUATOG Ko petpiétan og Hertz (Hz)

"Evtaon
H évtaon g npocmdiog, avagpépetatl 6To TAGTOG TO MYNTIKOD KOUOTOG Kot LETPETal o€ viesumél (dB)
* Abpkela
H dudpxela g mpocwdiag, givarl to yopaktnplotikd mov Bo peletnel diefodikd oe avtny v epyaocio. Eivar n
TOPAUETPOG TOV OG OELYVEL TOGO YPOVO KKPOTAEL O MYOG TOV KAOE POMVIOTOS KATH TNV EKQOPA TOV KOl UTOPEL
va petpnOei kot vo pekemOei pe oyetikn okpifelo, HEGH TNG AMEIKOVIGNE TOL MYNTIKOD KOUOTOC. Mmopel va
kabopioet £161 ,Tov pLOUS TG OpAiag Kol KT ETEKTAGT] TOV GUVALGOMUOTIKO TPOGAVATOAIGHO TNC. Metpiétol o
devtepdrenta (SEC)

1.4.  EAAHNIKH TAQZ2A

1.4.1. OONHMA
Q¢ povada TG pevoroYing, To aVNUa givar 1) EAGyLOTY, EVOALGELUN Kot SLOKPITIKY Lovada devutepng dpbpwong
Kot onpetwvetat péoa o€ / /. Eivan eddyiotn, yiati dev pmopet va avolvBel mepaitépo, evalidiun yoti pmopel
070 1010 TEPIPAAAOV Va. eVOALOYEL e GALEG OLOELOEIC LOVADEC KOl OLOKPLTIKY YIOTL LUE TNV EVOALOYN TNG UE GANEC
opoe1deic povadeg, drakpivel Aé€eig ue drapopetikéc onpooisc. Iy, /pino/ - /3ino/ , /pino/ - /pano/ , /pinof/ -
Ipizol.

1.4.2. KATHIOPIEZ TPAMMATQN THZ EAAHNIKHZ TAQZZAS
Ot 000 PoociKéc KaTnyopieg TOV YPAUUATOV TNG EAMVIKNG YA®OGAg gival ta eovhievia (o,€,1,1,0,0,m) Kot To
Gl’)u(P(Dva(ﬁ;Y’S’C’e’K,Q\"u,v,é,n’p’c,r,(P’X’w)'



1.4.3. OQONHENTA
Ddwovnevra ovopdovtot ot BOYYol TOV KATA TNV TOPUY®YT TOVG, O AEPAG TEPVA OVEUTOIGTO, OO TOV GAPVYYQ KO
0 otopa. Ta eovnevtikd ypaupoto g eAMVIKNG YAmooag pali pe mévte dtymoea (ai, €, o1, ov, V1) Kol TO
avtiototya toviepéva (4, €, 1, 1, 6, 0, @, ai, &, oi, 0V, V1) CVATUPIGTOVY TOVE P®VNEVTIKOVG POGYYOLG:
a=/al

& = /aa/
ot €= /el
oi, € =/ee/
0, ® =/0/
0, ® = /oo/
ov = /u/
o0 = /uu/

n, 1,0, oL, €1, V1 = /i/
M, 1, 0, oi, i, vi = /ii/

Mmnopovv va peketnfovv Béoet Tpidv apbpotikdv Kpirnpiov:
* BoBudg avoiyuatog 6TopoTog

Avouyta (/a/ , faal)

Meooaiov avoiypotog (/ef, feel, lo/, /ool)

KXewta (/if, il lul, luul)
B&on VYNAGTEPOL GNUEIOL TNE YADOGOG
MmnpocOwa (/el, leel lil, liil)

OmicOuw (/o/, /oo, /ul, luu/)

Béon yedv

Xtpdyyvra (/o/, lool, lul, luu/)

Mn- otpoyyvia / amhwtd (/al, laal, lel, leel, lil, [iil)

*

*

Eucova 1 )
THAMUOTIKT OTEIOVIOT] QOVNEVTIOV TNG EAAVIKNG YAdoocac"

1.4.4. 2YMOQNA
Sopemva ovopdlovtol ot eOGyyoL TOv KOTA TNV TOPAYDYN TOVE, 0 0EPUC GUVAVTA TPOCWPIVA KAmolo eunddto. Tao
CULPOVIKO YPAUUOTO TG EAANVIKNAG YA®GoGoc poll pe téooepa, dtynea (Um, to, VT, YK/Yy) kabdg kot TIc Téve
wualovoeg mepmTmoels (YU -y, K'U-KOAog, A'U-yiAla, V'U-gvid, x'U-0pyn) OVOTOpIoTOUY TOVG GUUGMVIKOVG

@B6yyovc:
B=/
y=1yl
o=/d/
C=1z/
0=/Q/
k= /k/
A=/
w=/m/
v=/n/



&=lks/
n=1[p/
p=1Irl
oc=/sl
=1t/

o =/fl
x=Ix/

v = /w/
ur = /b/
16 =/c/
vt =/dd/
yr/yy =19/
YU =Iyyl
K’ =/kk/
e =/
v’v =/nn/
YU = Ixx/

Mmnopovv vo pehetnBovv pe KpLTiplo, YOPICLEVO G VO KATIYopied:

Ta&wounon Paoel tpdmov apHpmaong

* Khewrta (/bf, /dd/, 19/, IKI, Ipl, Itl, Icl) — TpBopeva (/f1, VI, Isl, 121, 1QI, 1dl, IX/, Iyl)
Hympd (/b/,/dl gl 1zl Nt 1dd] iyl I el ImilInd) — Anya (/pl 8,11 TSTLIQILIXT)
Pwika (/m/, Inf) — Ztopatikd (6ha to vITOAOUTA)
IMevpucd (1, NN/) — TTodropeva. (/rf)

*
*
*

Ta&woéunon Paoet TomOL GpOBp®ONC
* Ageaka (/pl, /bl iml)
Xedovtika (/f1,v/)
Mecodovtika (/Q/,/df)
Odovruca (/t/,/dd/,/n/ /I ,Irl)
Yvprotikd (/s/,/z/)
Ovpavika (/cf)
Ynepowd (/k/,/gl,IxI/,Iy/)

E I . I B
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1.4.5. OEQPHTIKEZ AIAOOPEX KATAQAZHZ-EPQTHZHZ ZTHN EAAHNIKH FAQZZA
2NV EAANVIKT YADGCOW, 01 TAPAYOVTES TOV S10POPOTOLOVY Ui TPOTOOT) KATAPAOTG OO [ie, TPOTACT EPATNONG,
elvan ot €N¢:
*  Bdon tov cuvToKTiKoD
Ta onueia otiéne. Teheio (1) Yo TV KOTAPAOT KO EPOTNUOTIKO (5) Y10 TNV EPAOTNOT GTO TEAOC TNG TPOTOCTG.
Kdamoleg popég ) xpfon ep@TUOTIKOV AéEEmV. (T0D, TMG, TOTE, YloTi, TOWOC, TL, ...)
Kdanoeg popég n evarrayn tng oepdg tov AéEemv oty tpodtaot (H Mapia nrjye otn oyorn. — Iye n Mapia ot
GYOATY; )
*  Bdomn ¢ emvoroyiag
Awgoponoinon tov tévov(pitch) g pwvic. Otav o1 AéEeig mov amotehohv TV TPOPOPIKN TPOTACT &ivar ot id1eg
(Oa e yio kagé. — Oo mope Yo KaeE;) , T0 HEco Yo va drapopomoindet To vonua g ivor 1 avéopeimon Tov
tovov. 'Etotl oty katdeoot, o tovog €xet ‘kabodikn’ mopeia, EVd GTNV EpMTNON, 1] POV TOV OLIANTN £XEL
‘avodikn’ mopeion 660 TANGLALEL 6TO TEAOG TNG PpAcnc. Avtifeta, dTav TNV apyn TG TPOTACNGC, YPNCLOTOLEITOL
EPOTNUOTIKN AEEN, TOTE O TOVIGLOG TNG EPMTNONG YiveTol divovtag Eppacn(rtapovctaletal Gvodog) oTnV TpaTnH
AEEM.

1.5. MONTEAA TNPOBAEWHZ

1.5.1. TIEINAITA MONTEAA MPOBAEWHZ

Movtéha tpdPreyns, ovopdlovtar ot dOpES OV dNULIOVPYOVVTAL LE TNV JdIKAGIN TNG PLovTELOTOINoNG Kol gtvot
éva oOvoAo poPAéyenv amotedeopdtov. [Tio cuykekppéva, ta poviéha TpoPreyns, exkppdlovv v mBovotepn
TIUN EVOG YOPOKTNPLOTIKOD oG HOVAdaG o€ Eval dElYIO KOl GKOTOG TOVG Elval 1 TpOPAeYN TG avTioTOrNG TWUNG
TOV YOPOAKTNPIOTIKOD 0VTOV GE VAL VED, OLOPOPETIKO OELY L0 OEOOUEVOV.

1.5.2 NQ> KATATAZZONTAI TA MONTEAA MPOBAEWHZ

Ta povtéha mpoPieyng ddpkelng povnudtov yopilovtar ce dvo kotnyopieg, aviloyo pe v pébodo mov
akolovBnOnke katd TNV TOPAY®YR TOVG: Ta pOVTEAM pE Bdon v xpron kavovov (rule-based methods) kot ta
povtéda pe Paon v ypnon dedouévmv (data-driven methods).

Ta povtéha pe Baon v ypnon kavovav, Paciloviol oe KavOVES TOV TPOEPYOVTOL OO TEIPAUATIKEG LEAETEG O
peydio cOvora dedouévov 1 og Kovoves PAcel Tov TPONYOOUEVOV ETICTNUOVIKOY YVOGEDV GYETIKO LE TOVG
TOPAYOVTEG TTOL €MNPEALOVY T YOPAKTNPICTIKA OV peAeT@vTan Kabe @opd. Eivar koavoveg mov €yovv eEaybei
‘yerpokivTa’ Kot Oyl aVTOHOTO HEG® GLGTNUATAOV.

Ta povtéha pe Paon tnv xpnon dedouévav, gival mo GUYYPOVO LOVTIELD, OvOmTOYONKAV LETA TNV KOTOGKELT
peydlmv Pacenv dedopévav kat Eemepvovv 1o TpoPANUa ¢ “yepokiving’ eEaymyng kovovov. Bacilovton eite
o€ oTOTIoTIKEG HEBOdOVG ite og peBOOOVG TEYVNTOV VEVPOVIKGOV OIKTO®V. Ol KavOVEG Kol TO LOVTEAN TTOV
Katackevalovy, &xovv eEaydel ovtdpara.”

1.5.3. NOY XPHZIMOTMOIOYNTAI TA MONTEAA MPOBAEWHZ

To povtého mpdPreymc, amotelodv €vo TOAD YpNoo epyaAieio oe mOAAOLG TOMElG TG TEXVOAOYinG Kol
YPNOUYLOTOL0VVTOL G OAO KO TEPLGCOTEPT, TEDIO TNG EMGTNUNG, TNG EXLYEPTLATIKOTNTOC KOL TNG KOONUEPIVOTNTOC.
Evdeiktikd, cuvavidviol 1daitepa 6Tov Topéa TG TeXVNTHG vonuoovvng kot tov marketing, kabaoc exiong oty
WTPIKN, TO YPTUATOOIKOVOUIKE, TIG TOANGELS, TNV TPOYVMOON KOLPOoV, TNV YEOTOVID, TIG TNAETIKOW®OVIES KOl O
TOAAG GALQL.

1.5.4. MOY XPHZIMOTMOIOYNTAI TA MONTEAA MPOBAEWH2 AYTHX THX EPTAZIAZ
To povtéha avThAg TNG EPYOCING OVAKOLY GTOV €VPVTEPO TOUEN TNG TEYVNTAG vonuoovvne. [lo ouykekpiuévo,
mapdydnkav yoo va givor dabéotpa yioo ypion ®¢ TUAUOTE CLUGTNUAT®V GE TEYVOAOYIKEG EQPUPUOYEC LE TNV
eneepyacia g opAiag otV eEAANVIK) YAd®ooo. H mapoaywyn cwotd Sounuévemv HoviEAmy StipKeLag, 0onyel ot
O OAOKANPOUEVA, TOL0TIKG Kot akpiPn) cvotiuata. Tétola cuothpata givat:

* Avtopoatn avoyvopion opiiog
AvTtépOT OVOYVOPIoT) OLUANTN
YHvOeon/Tlapaymyr opuiiog
Tepoyiopnog optkiog

*
*
*
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1.6. MHXANIKH MAGHZH - MACHINE LEARNING

1.6.1. TIEINAIH MHXANIKH MAGH2H

H Mnyavikr; MaBnon eivar évog omd toug PacikOTEPOLS TOUEIG TG EMOTAUNG TNG TEXVITNG vonpocuvne. [Todd
amAd, o KAAOOC avTOG OoYOAEiTOL HE TN YPNON VIOAOYIGTIKMOV HEBOOW®V TPOKEUEVOL VO KOTAGKELOGTOOV
GLOTNLOTO e IKavOTNTA pLabnong. Avolvtikdtepa, Mnyaviky Mdadnon ovopdleton n Sadikacio ektipnong piog
Gyvootng ouvvaptnong 1 doung, mov eueoviletal oto dedopéva €16000V0 Kor €£000V €VOC GULGTILOTOC,
YPNOWLOTOIDVTAG VAV TEPLOPIGUEVO apBpd mapatnpnoey (Sabéoiuwmv dedopévov mov cuoyetilovy gicodo pe
€£000 evoc cuotnuatog). Mia uébodog pabnong etvan Evag adyopdpog, o 0moiog EKTIHA TNV GYVOGCTN OTEKOVION
eEaptnong pHeTa&d dedopévav €16060V kol €000V €vOG GLOTHKOTOG amtd To Obéoiue dedopéva. Metd v
extipmon pog tétotag e€aptnong, avti umopei va ypnotponomBel yio v mpoPreyn peAloviikdv e£0dwv amd
YVOOTEG TIHEG €16000V."

1.6.2. KATHIOPIEZ MHXANIKHX MAGHZH2
Avo givar o1 TPOTOL SO ®PICUOY TNG UNYOVIKNG pabnomng. Me Baomn tov Tpoémo kot e féorn tov o1o)o.

Me Béon tov 1pdmo pdbnong, ot katnyopieg sivar:
* Mabnon e enipreym :
¥ udOnon pe emifieyn, o porog tov ‘emPAémovia’ gival va mapdoyel 6Tov adyopiBuo tnv embountn £€£000
Katd T dudpkeEl Tng ekmaidevong tov dedopévav mov efetalovtal. XtOy0g €ival, TO HOVIELO TOL
KataokeLaletal pe 1o mEPag TG dtadkaciog, va propel va mapdéet avtiotoyn opdn £€odo, £yovtag g eicodo
KGO0 AyV®MGTO GET SESOUEVAV.
* Mabnon yopig emipreym:
¥ uéonon yopic enifreyn, to embountd anotélecua gival dyvmoto. 'Etotl o adyopiOuog, mopdyel poviéia,
avayvopiloviag Kowd YopaKTnploTiKd 1] CLGYETICELS LETAED TOV OESOUEVOV TOV LEAETOVTAL.

Me Bdon tov o10)0 udbnong, ol katnyopieg givar:
*  Movtehonoinon Ieprypoagng
Koatd m povtehomoinomn meptypang, To LOVIELD TOL TAPAYOVTAL, GTOYO EYOLV TNV TEPLYPAPT GUCYETICEMV N
TOV EVTOTMICUO OUAd®V LE KOWVE YOpOKTNPIOTIKA 6T dedopéva Tov eEetdlovTal.
*  Movtghonoinon ITpdpreyng
Kotd ™ povteromoinon mpofieyne, ta LOVTEAN TTOL TOPAYOVTIOL, GTOXO €XOVV Vo TPOoPAEWoLV TEG N
KaTaoTdoels. Andadn epevvdrtol n mBavOTNTO Lo LOVADUGS, OE VO SLOPOPETIKO GET SESOUEVAOV VO EPLPAVIGEL
L0 GUYKEKPLULEVT TIUN 1] KATAGTAOT).

Ymv mopodoo epyacio, ol pEBodoL Tov ypnouomolobvtal eivar n puabnon pe emifieyn kot n povtehomoinon
TPOPAEYNC.

1.7. DATA MINING

INo va opiotel capdg 1 pEBodog e£6pLENG dedopévav, TPEMEL APYIKA VO OPLGTOUV Ol £VVOLES TV OEG0UEVMV Kot
Tov potifov, kabmg kal n évvola g Avaxkdivyng I'voong oe Baoelg Asdopévov (Knowledge Discovery in
Databases — KDD). Qg 6gdopéva, opiletat £va 6OVOLO YeYovOT®V 1) 0AMMG £va 6OVOAO TEPIMTOGEMY GE pia Bdom
dedopévav. Qc potifo, opiletor po EkEpacmn Tov TEPLYpAPeTaL amd KATO10 YADOGSCO Kol OTOTEAEL VAL VTTOGVLVOLO
TOV S£00UEV®V 1 KATTO10 LOVTELOD / KavOVa OV £ivotl Qapuoctio o€ anTod 10 vToohvoro. Téhog, katd tovg Fayyad,
Piatesky — Shapiro ka1 Smyth:

Avakdioyn 'vioong oe Bdoegig Agdopévav, givor 1 diepyacio avayvoplong vEmV, 10YLPOV, TPOTYOUUEVMS
AYVOOT®V Kol SUVITIKA YPTCIUOV KOl TEMK®OG KOTAVONT®V HoTIBoV 68 ded0pEVa.

Ko

E&6puén Agdopévev eivar éva Prpo katd tn depyocic KDD mov mepthapufdvel v €poappoyn g avaivong
OedOUEVOV Kol oAyopifpmV Tov, KAT® a0 amodeKTONS TEPLOPIGHOVS VTOAOYIOTIKNG OMOTEAECUOTIKOTNTAG,
TOPAYOVV L0 GUYKEKPIUEVT KOTaypop} HoTiBmv yia Ta Sedopéva.V!

1.8. TMMIPOTPAMMA WEKA

[Ipokeyévov va epaproctody otny Tpaén ol Topundvm Sladikaciec, oe oVTH TV Epyacio ypnoyomomonke to
royopikd WEKA, tov University of Waikato, to onoio givot £éva Tpoypopipior unyovikng panong avorytod kddika,
ue yprion kmdika java. To Weka amoteleitor amd pio cuAAoYT amd adyoppuovg unyovikig padnong yio diepyacieg
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eEopuéng dedopévov. Ot odyopBpol avtol pumropovv €iTe Vo EPOPUOGTOLY dueca o€ £va cOVOLO dESOUEVOV N
KaAoOVTOL amd Tov KMOKo Java tov ypnotn. Emiong, mepiéyer epyodeio yuo mpo-emefepyacio dedouévav,
Ta&vopnon, TaAVOPOUNGT, OUAGOTOINGT, KAVOVEG GUCKETIONG, KOl YPOPIKT| amelkovion. Eivon eriong dovikd y
™V avamTuén vEmV cuGTNUATOVY unyavikic nadnong. V"

1.9. TIPOTPAMMA PRAAT

To PRAAT givan éva mpdypapipta avorytod kdowka, wov dnpovpyndnke omd tovg Paul Boersma kot David Weenink,
tov University of Amsterdam. Eivatl éva npoypappo to oroio avolvel, cuvhétel ko dwoyelpiletar Tov o, Kot
ONUIOVPYEL VYNNG TOLOTNTOG OVTIOTOLYES EIKOVES TMV YWV TOV pereT@vtat. [Tio cuykekpiuéva, to praat, divel tnv
EIKOVA TOL PUCUATOYPAPTLLOTOG EVOG NYNTIKOV KOUUATION Kot TOLTOYPOVE T1 SLVATOTITO GTOV EPEVLVITN VA KAVEL
TV GE aVTO UETPNGELG dSNLovpydVTaC 0 1d10¢ otpdpata (layers) oe kdOetn mapddeon.

1.10.AATOPIGMOI

1.10.1. TI EINAI AATOPIOMOZ

AAyopiBuog ovoudletol pio TEMEPACUEVT] GEPA EVEPYEIDV, GVOTNPE KOOOPICUEVOV KOl EKTEAECIU®V GF
TEMEPACLEVO YPOVO, OV GTOYEVOLVY GTNV emilvon evog TpoPAnuatoc. Ymhpyovv moAlés katnyopieg alyopiBuwy
KaOADG Kot TOAAEG TOPALETPOL TOV EMOEYOVTOL AAAAYES KATA TN SLIPKELN TNG EKTTOIdEVONG Yo TV PEATIGTOTOIN O
TOV QMOTEAECUATOC. TNV TTOpovoo. epyacia, ypnoloromdnkay oto cbhvoro 7 alydpiBuol (Additive Regression,
Bagging, Ibk, LeastMedSeq, Linear Regression, M5P, RBF Network) amdé 4 xotnyopieg (Lazy Learning
Algorithms, Learning Trees, Functions, Meta-Algorithms), ot oroi avolbovtol AETTOUEPDS TAPOKATO.

1.10.2. LAZY LEARNING
Ymv katnyopia avt, yivetor ehdylot enelepyosio v dedopuévav uExpt va dobel Evo GUYKEKPIUEVO EPMTNLOL.
Ortav cvppaivel avtd, avalnrodvion ot Bdor, ta 0ed0uEva oTH TOL e BACT GLYKEKPIUEVEG TAPAUETPOVG EIVaL
OYETIKOTEPES UE TO epOTNUA. Ol TIHES VTEG YPNCLOTOOVVTAL Yo VoL eEayTel Lol TEPTYPOPT] TOL GUOTHLATOG KOt
teAMkd va amovindel to epdmua. Ot adydpiBpor g Katnyopiog ovtng, €ivat o ypoILot Yo HeYdAa chvoA
OESOUEV@V UE Ay YOPOKTNPLOTIKA KOl KOTOVOADVOLV AYOTEPO ¥POVO GTNV EKTOIGELGN, OAAG TEPIOTOTEPO YPOVO
otV TpOPAEY.
Ibk
O odyopOpog Ibk aviketl otnv katnyopia twv K-Nearest Neighbors - KNN (k — Kovtivotepov Teitova)
alyopiBuov. ' tnv TpdPreyn g kdbe Tiung, To chvoro ekmaidevong Bewpeitat Eva cHvoro amd yertovikd
avtikeipeva tv omoimv 1 T gival yvootr. H Ty mg nepintoong mov egetaleton kdbe popd, Tpokintel og
avaAoyio Le TNV amdGTacT TNG 0o TIC NON YVOOTEC TYES TMV YEITOVOV.

Hopdpetpor

*  KNN — To mi00og tov YEITOVOV TOL YP1NCIULOTOI00VTOL.
crossValidate — Eav Oa ypnotpomomBei n uébodog cross validation yio tnv emioyn tng PEATIGTNG TIUNG
tov k.
*  distanceWeighting — Edv 0o ypnowomombei n uébodog distance weighting.
meanSquared — Edv 6o ypnowonombei 1o péco tetpaynvikd oediua (avti yo to gvdidueco-median),
otav ypnoipomoteitol n uéBodog cross validation oe mpoPAnpoto maAvdpounong.
*  nearestNeighbourSearchAlgorithm — Exiloyn tov KNN akyopiBpov mov Oa ypnoyromomOsi.
windowsSize - Taipvel To péY1oTo apUd TOV TEPMTOCEDY TOV EMTPENOVTAL KOTG TNV eKmaidevon. H
TPOGHNKN TOV VEOV TEPUITOGEMV TAV® armd TNV TN VT 0dNYEl 68 APaipeEST] TOAMITEP®OV
neputdcev. H tyun 0 onuaivel Tmg dev vmdpyel mepLoploog oTov aplipd TV TEPITTOCEMV.

*

1.10.3. LEARNING TREES

Yy konyopio avt, 1 dladikacio TG ekmaidevong avamapiototat omd Eva 0EVOpo amdeacnC. X€ avT T doun,
N ddikocia Eexvd omd v pila Tov dEVOPOVL, TOV Eival To cHVOLO TV dedoUEV@Y, cuveyilel pe Ta KAUOIE TOV
d£VOPOUL, OV OVTITPOCHOTELOVY TOVS GLVIVAGLOVS KO TO EPOTHOTO TOV EKTEAEGTIKAY TPOKELLEVOD VO PTAGOVLE
OTNV TEAIKN OTAVINGT/ KOTNYOPLOTOINGoT 7OV ovamopictatal oto eOAAC Tov d&vdpov. Ot aAdyopiBuot g
KaTNyopiog avtge, omattovy e Aot Tpo-eneiepyocio TV 6£d0UEVOV KOl EIVOL TT10 EDKOAN KOTOVONTOL UIOG Kot
UTOPOHV Vo avaropaotadoy YpapiKa.

M5P

O aiydpiBuoc M5P givar mapariiayn tov adyopifuov M5. Eivar évag alyopBpog ‘Sractavpmong’ evog 0Evopov
amoéPOCNG Kol TNng ovviptnong ypoppukng molvopounong (Linear Regression), m omoio meprypdoeton
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OVOAVTIKOTEPO TOPAKAT®. ApylKd, AELTOVPYEL WG KAVOVIKO OEVOPO AmOPACTS, GYNUaTIilovTog KANSIE Kot pUALY
Kol TEAOG 6e KABe @UAAO, Yivetol eKmaidevomn HE YPNOT TNG GLVAPTNONG YPOUUKNG TaAVdpounons. 'Etot, o
OTOTELEC O EXOVUE EVO OEVOPO LUE VAN, LOVTEAD TOAMVOIPOUNCTC.

Hopduetpot

*  buildRegressionTree — Eav Oa dnpovpynbet éva 6£vopo maAvdpounong 1 Eva LoviéLo dEvEpov.

* minNumIinstances - O g\dy1ot0g apBUdG TEPTTOCEMY TOV EMTPENETAL OE KAOE POANO.

*  savelnstances — Eqv 8o cwbolv ta dedopéva og Kabe onpeio Tov dEVEPOD Y10 TEPITTMGELG OMEIKOVIOTG.

*unpruned — Eav to dévpo mov mpokettal vo mapaydel, v O vtooTel ‘Khadepa’, amlomoinon Tov

KOUPwV ToV.
*useUnsmoothed - Edv 6o ypnoyomomBoiv un eEopaivpéveg mpoPréyerc.

1.10.4. FUNCTIONS
Ymv katnyopic. T, AVKOVV SAQPOPEG GUVUPTNGCELS, KLPIOG YPOUUIKES, TOL €PAPUOLOVTOL ETAVOANTTIKA
TPOKEWEVOD VO PTAGOVE GTO EMBVUNTO OTOTELEG AL
Linear Regression
Kotd v epappoyn g YpuppKiG TaAvVOpOUNoNGS, ot LETAPANTEG TOL AouBavovTal VITOYT Yid Tr ONUIoVPYic TOL
TEAKOD LOVTEAOV, Eival TpokaBopiopéves amod T dlodikacio TG ekmaidevong Kot eKEPALOVTOL MG EVOG YPOUUKOS
GLUVOLOGCUOGC YOPUKTNPIOTIKOY. XN GUVEXEW &PapuOleTal 1 GLVAPTNON TOV EAYICTOV TETPAYOVOV Kol
tomonoteitol 1 oyéon petald tov aveEdptntov petafAntedv (LeTaPAntd@v TpoPreyng) kot T eEapTNUEVNG
petafintgc. To amotédeoua eivat €va cOVOLO aplBUNTIKGOV TIUGV, PE PAon Ta dedopéva eKTaidELONC, TIC OTTOIEG
UTOPOVLE VO YPNCIUOTOGOVUE Y10, VO TPOPAEYOVUE TIG VEEC TEPITTOCELS,

Hopapetpot

* attributeSelectionMethod - KaBopiopdg g uebodov mov o yproipomomdei yio v emioyn

YOPOUKTNPLOTIKOV Y10, TNV YPOUUIKT TOAVIPOUNON.

*  eliminateColinearAttributes - EEGAenym cUV-YpopUIK®Y YOpOKTNPLOTIKOV.

Ridge — Opileton n iy Ridge (tiun tomikng aviymong).

Least Median Squared (LeastMedSq)
H ovvaptnon Least Median Squared givat kot ot pio ioyvpr uébodog ypoppukng movdpounong. H diapopd g
am6 tnv Linear Regression sivai mog ypnoywonolel tnv evdtdpeon (Kot Oyt tn HEGN) TIUN TOV EANYICTOV TETPAYOVOV
TOV OTOKMGEDV amd T YPoUUn TaAvdpdpnons. 2g anoTéAEGO, ETAEYETOL 1] TIUN UE TO HIKPOTEPO EVOLANECO
TETPAYOVIKO GOAALLOL.

Hapdpetpor

*  randomSeed - PHOion pog mapapétpou yio Ty A0y Tuyaimv entuépong detypdtov omd To. dedopéva
exmaidevong.
sampleSize - Opicpdg tov péyebong TV TUXAIOV SEYHATOV TTOV YPNGLOTOLOVVTOL Y0, TNV TOPAYOYN
TOV GLVOPTICEDV TOAVIPOUNCTG EAUYIOTOV TETPAYDVAOV.

Radial Basis Function Network (RBF Network)
H ovvaptnon diktoov axtvikng Baong (RBF) Asttovpyei ypnopomoidviog og kavove thv Evikdeideia omodctoon,
evo N ovvaptnon RBF eivar I'caovooiavig popenc. Amoteleital omd tpia uépm, v €icodo, T0 ‘Kpued’ PEPOC,
OOV EKTEAOVVTOL 01 VTTOAOYIGUOT, Kot TV ££000. To 0moTéAec o AmopPEEL A0 TOL KEVTPO KOl TO TAGTT TOV KPLODV
povad®wv ce ocuvlptnon He TG €5000VG, YPNOLUOTOIDVTAG YPOUUIKY TOAVOpOUNcT. Xto TéA0g, OA TO
YOPOKTNPLGTIKG TOTOTOLOVVTAL [UE UNOEVIKT LEGT TIUN Kot povadiaio Stakdpaven.

Hopdauetpot

*  clusteringSeed - H tuyaio tiun mov 0o nepaotei otov K-means.
maxIts - Méyiotog apBpdc eravolnyemv mov Ba ekteleatel n Aoylotikn Talvopounon. Eeapudleton
uovo og daxpitd mpoPAnpata Tagvounong.
minStdDev - Opilel v gldyiot Tomikn andkAiion yio to clusters.
*  numClusters - O ap1Budc Twv clusters mov Ha dnuovpyndovv and tov K-Means.
Ridge — Opiletoun n ipun Ridge (tipun Ttomikng avoymonc)

*

1.10.5. META — ALGORITHMS

YV katnyopia avt, avikovy aAyoptduotl uropodyv va cLVEVAGOVY TAPATAVED aAYOPIOUOVS Kol Vo BEATIOGOVY
v amo6doon tovg. H kdpia 10éa eivorl 1) Kataokewn TOAMY LOVTEL®V, TPOKEWEVOL Va, avaderyOei ) féATion Abo.
Ot aAy6piBpot autol, BEATIOVOVY KATA TOAD TNV TPOPAETTIKY KAVOTNTA



Additive Regression
To abpototikd povtéro naivépdunong (additive regression), Bedtidver tnv amddoor evog ta&vountn ue faon v
ToAvOpOpUNoT. L KGOe emavAANYN, TO LOVTELO TpocapudleTal pe PACT To dEGOUEVE TOV APNOE O TUEWVOUNTNG
otV mponyovuevn emovaAnyn. H telikn mpofreyn emtvyydvetol pe v npdcbeon tov npofréyeny Tov Kabe
tagwount.

Hopapetpot

*  classifier - O Boowog ta&vountg mov Ba ypnooroindei.

* numlterations - O apOUOG TOV EXTAVOATYENDY TOV TPETEL VO, EKTEAEGTOVV.

*  shrinkage — PuBudg cuppikvmong. Ot pikpotepeg TIUES TPOKAAOVY EEOUAADVOT TV ATOTEAECUATMV

(ARG avEdvovy tov xpdvo pabnonc). Mpoemiioyn = 1.0, dnradr, oyt cuppikvoon.

Bagging
Ytov akyopiBuo gpemiioong (bagging), ta dedouéva yowpilovtar 6 TOAES VIOOUASES YPNOOTOIDOVTOG KATOL0
ta&wvount) (cvvnBwg dévipo maAvdpdunong) yio kdbe vwoopudda. X1 cvvE el cuVOLALOVTOL TO ATOTEAEGLOTA
TOV TaEVoUNTAOV KEBE LITOOLAdOG Kot 1) TEAKT) TPOPAEYT lvol 1) T TOL HEGOL OPOL TV TIUMV TOL TPOPAETOVTOL
a6 kabe tavount (6£vopo maAvopounong).

Hopduetpot

*  bagSizePercent - Méyebog g kabe vroopddas, Mg T0c0oTO EML TOL GLVOAOL EKTAIOEVLOTG.

* calcOutOfBag — Eav vroAoyiletor to codipa out-0f-bag — ektog vIroopddag.

*  classifier - O Baocikog ta&vountig mov o ypnoyononOei.

* numlterations - O apBUOG TV EXOVOANYEDY TOV TPETEL VO EKTEAEGTOVV.

* seed - H yevvitpla toyaiov apBumv mov Oo ypnotpomomfoiv.
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1.11.MEZA A=ZIOANOTHZH2

Y7apyovv S10popes TOPAUETPOL TTOV UTOPOVV VO, ANPHOVY VTOWYN TPOKEUEVOL Vo, aEL0A0YN000V Ta TapoyOEVa
povtéla, LETA TNV ekmaidevomn Tov ahyopiBumy, dote va emthexfodv 6to TEAOC avTd e TIG PEATIOTEC ATOJOGELS.
Kémnoeg amd avtég eivor 1o Méoo Amdivto Tedipo (Mean Absolute Error — MAE), n PiCo tov Mécov
Tetpayovikod ediuatoc (Root Mean Squared Error — RMSE), 1o Zyetikd Andlvto Zedipo (Relative Absolute
Error — RAE), n Pila tov Xyetikov Terpayovikod ToedApotog (Root Relative Squared Error — RRSE), o
Yvvtekeotc XZvoyétiong (Correlation Coefficient — CC) ot GAha. Ztnv mapodoa epyacio Exovv emheydei Ta
Kkprnpo tov Mécov Amorvtov Zedrpoatog(MAE), g Pilag tov Mécov Tetpaymvikod Zedipoatog(RMSE) kot o
Yvviedeotc Zuoyétiong(CC)

1.11.1. MEZO AMOAYTO 2OAAMA - MAE

To péco amdAlvto cedipa, eivarl n amdoTacn TV TIHOV and TN péon T Tov detypatos. To {ntoduevo givar va
elvat 660 10 duvatdv KPITEPO, AGYETMOS TPOGTLLOV, YIoTl ALTO OglyveL KOVOVIKOTNTO Kot LEYOAVTEPES THOVOTNTEG
Y10 60T TPOPAEYT] LEALOVTIKAOV TIUGMV.

1 TL
MAE = — )
- ?_1\'9; U

1.11.2. PIZA MEZOY TETPAIFQNIKOY ZOAAMATOZ — RMSE

H pila tov pécov teTpaymvikod ceaipatog, ivoal 1 do@opd/amdkiion Hetaéd TV TPOPAETOUEVOV KAl TOV
TPOYUATIKOV TV TOL delypatoc. Eivat otny ido kAipaxo e to dedopuéva Kot 1o PacikOTEPO TOL YUPUKTIPIOTIKO
givar mog £yl peyolvtepn evatchncio otTig akpaieg TwES — To Aeyopeva outliers — tig Tuég dniadn mov améyovy
KOTO TOAD 0o TNV HEST) TN TV cpoiudtov. To {ntovuevo kot ed® gival vo gival 660 To dSuvatdv PiKpOTEPO.

1 T
RMSE = | = . — )2
- > (y; —95)

_-jr='|

1.11.3. 2YNTEAE2THZ ZYZXETIZHZ - CC

O ovvtekeotg ovayétiong (I), eivar o Pabuog cuoyétiong mov Exovy ta dedopéva PeTa&h Tovg, EKEPAlel SNANSH
TO KOTA TOGO 01 TPOPAETOUEVES TIES AKOAOVOOVY TNV ALENTIKT 1) TNV UEIWTIKT EVOALAYT TOV TPOYLOTIKMV TIUDV.
‘Otav 10 amotéleoua ival Kovtd 610 1, TOTE VIAPYEL CLGYETION avaAoYiag, OTay gival Kovid 6To -1 TOTE VIAPYEL
avTIGTPOPMG ovaAoyn e&aptnon, evd dtav gival Kovid 6to 0, 0ev VIAPYEL GLOYETION PETOED TV OedoUEV®V.

oty =) i-y)

n—-13 s, S,
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2. EPTA2THPIAKO — EPEYNHTIKO MEPO2

2.1. BAZH AEAOMENQN MOY XPHZIMOTOIHOHKE

H Bdon dedopévav, Le TIg NYOYPAPNUEVEG TPOTAGELG KAl EPMTNGELS, TOV YPTCILOTOONKE GE QLT TNV Epyacia
TPOKEWEVOL va dnuovpynBovv to povtéda mpdPreyng, eivor pia ektetapévn €kdoon g Paong dedopévav
BEPI'INA, n onoia avantoydnke oto Epyactiplo Evevppotnc Enkowvaviog tov [Havemompiov [Hotpdv and tovg
Kkupiovg Aalapidn, Kooetodra, Canchev, Mropa kot ®akotdkn. To 0pog TOL TEPIEYOUEVOL TV EYYPOPDY GTN
Bdon dedopévav (onueio Keyévou mov cVAAEXONKAY and didpopa media Ypapng, OTME EPMUEPISES, TEPLOJIKE, KOt
Aoyoteyvia) v kaboToOV KATAAMNAN Yoo dtdpopa media epopuoydv. Tig TPOTAcELS EKPOVEL pio yovaiko, pHE
1G0PPOTNHEVO TOVO QOVAC KO LLE TNV EAANVIKT YAOGGA O¢ unTpiky.™

2.2.  TYNOZ ZYNOAOY AEAOMENQN [MOY XPHZIMOTTOIHOHKAN
O1 potdoelg Tov ypnotponomnkay g Pdon dedouévov Yo avty v gpyacia, NTov 541 TPOTAGELS KATAPUOTG
kot 503 mpotdoeig epdong (BAIlopdapmua). H apyikn tovg popen amotedeitar amd 2 apysio, Evo apyeio pe
KkotaAnén .lab pe dedopéva o oV Kot To xpdvo Evapéng Tov otnv mpodTaon, oe popen millisecond kot to
avticToro NYNTIKO apyeio, KUe TNV TPOTACT NYOYPUPNHEVT o€ LopPr WaV. Ot xpdvot 6To chvoro Tav apyeiov .l1ab
apYIKE opioTNKOV HECH OLTOUOTOTOUNUEVIC OlOIKACING, UE TN ¥PNON TOV OPYEIOV MOV Kol GTI CGULVEXELN
BeAtidOnkav (PA. kepdAoto ‘péBod0g KATATUNGNG dESOUEVEOV’)

[ rich_sentences_orientel_0551lab E3 I

1 separator ;

2 nfiglids 1

3 ¥

4 0.66000 26 raw
5 0.83000 286 ks
6 1.23500 26 ee
7 1.28000 26 r
g 1.33500 26 3
9 1.39500 26 n
10 1.47000 26 a
11 1.58000 26 o]
12 1.73000 26 ee
i3 1.81000 26 z
14 1.86000 26 3
15 1.85000 26 o]
16 2.01500 26 o]
17 2.08000 286 1
18 2.15500 26 ii
i8 2.22500 26 k
20 2.29000 26 a
21 2.37000 286 1
22 2.44500 26 ii
23 2.52000 26 m
24 2.59000 26 k* ]
25 2.69000 286 3
28 2.75000 26 3
27 2.88000 26 kk
28 2.97000 26 ii
29 3.09500 286 i §
30 3.30500 26 a
31 3.36000 26 z
32 4.84000 26 pag

Ewova 2

[Mopdaderypa apyeiov lab g tpodtaong: «Eépet va moilel ToAD KoAN LOVOIKT jazz.»
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[Ipoxeévov va emeEepyactovy Ta apyeion avTd e To TPOYpappa praat, apytkd Expene vo LETATPATOVV GE apyEio
SL0pOPETIKNG LOPPTS KoL pe TV Katdinén .textread . H petoatponn £yve pe to mpdypappa matlab kot o kdduog
mopotifetan oto mapdptnuo. To apyeio textread, TepiEyel mEPIGGOTEPES KOt TO OKPIPEIC TANPOPOPIES GYETIKA LIE
0 TAMNB0G TV POVNUATOV 68 KABE TPOTAGT, T1 GUVOAIKY] OEPKELL TOVG, OAAG KoL TNV apyn Kot TO TEAOG TNG
ddpketog Tov kabe pwvhpatog oe Miliseconds.

[==] rich_sentences_orientel_0551.TextGrid £3 l
File type = "ooTextFile"

W N

Object class = "TextGrid"

4 xmin = 0

5 xmax = 4.84

& tiers? <exists>

7 size = 1

8 item []:

3 item [1]:
10 class = "IntervalTier"
i name = "F:\4fiz3B4\labs\rich sentences orientel 0551"
12 xmin = 0

13 Xmax = 4.84

intervals: size = 29

intervals [1]:
xmin = 0

1 Xmax = 1.0328565712605593
text = "pau"

intervals [2]:
xmin = 1.0329565712605593
Xmax = 1.1445957911804128
text = "ks"

intervals [3]:
xmin = 1.1445957911904128
xmax = 1.2425321728221084
text = "gg"

intervals [4]:
xmin = 1.2425321729221084
AMax 1.2623066723239211
Lext = "%

}
] oy 0 Wb

o o

W N O

m

]

NN NN NN RN N NN
0 o

[ I §

intervals [5]:
2 xmin = 1.2623066723239211
3 Xmax 1.3384406884666828
text b By

Y W W W
}
I

()
W
I

Ewodva 3
Topdaderypa apyeiov .textread g mpdTaons: «Eépet va mailel oA KA LOVGIKN jazz.» - eppaviletol povo n AEEn «Eépewy

2.3.  MEOOAOZ KATATMHzZHX AEAOMENQN

211 oLVEYELD, ETTPETE VAL YIVEL ] KATATUNGON TOV @OVNUATOVY TOV TpoTdoemv. To 6Tddio avtd ftav To o ypovoPopo
Kot ypetaloTov TNV LEYUADTEPT TPOGOYT TPOKEUEVOL V. GLAAEXDOVY TOALEG KOl GMGTEG TIUES Y10, T SIAPKELN TOV
k60e povinuatog. Katd m dwdikacio avtn, énpene vo yivel o €Aeyyxog Kol 0 KaBopiopog tov opiwv tov Kabe
eoviuatoc. To praat, onmg eaiveton oty TAPAKAT® €KOVA, divel TV €ikoOva g Kopatopopeng (1) kot tov
poouatoypaeuatog (2) g kébe mpodTaoNC, TO POVALOTO OTN OEPE EUEAVIONG 6TV TPOTAGT Kol To Op1d TOVG
(3), T1c dibipKelEC TOV EMAEYUEVOL, LE KITPIVO YPpDUO, POVARATOc(4), Tng opatng kabe popd meproyng (5) Kot g
GUVOMKNG TPOTaoTS (6), Kabmdg Kat T duvatdTNTA TOLTOYPOVIG avaTapay®YNS ToL Nxov. 'Etot, eetdlovtag Tov
NYO OE GLVAPTNON LE TNV KUUATOLOPPT| TOV KAOE poVNUaTOG, KaBopioTnKay €K VEOL KOl LLE TEPIGGOTEPT CUPNVELX.
0 OPLoL TOV POVILATOV.
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File Edit Query View Sect Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses Help
pau
1.032957  |1.032957
06707
1 o
-0.8999|
5000 Hz| | il | [ | 500 Hz
| . | (.
: ! W w \ ‘1
I |
042 Hzl - i .. . " . Jd . L) .
.
! rm Iy
il : - 14! [ (g |
|
| [ \ ” I -
oH I | | 75 Hz
« i i i P ) ¥ a [F: JakarbsKc
-1P p
3 akseelnap ee |zlilp o] lfijkfafljiijmfu] s fijkk] i | j a z 1, |2
- ) 4 ) 2514739 ) ) ) ) )
0981219 ]0.981219 5 Visible part 2.566477 seconds 3.547696 1.292304
6 Total duration 4.840000 seconds
| in [ outfl sel | bk | | Giowp
Ewova 4

Mopdaderypa ypaeucov mepipdAiovtog praat

Onwg paivetal oTig €KOVEG 5-6, KATE TOV 0pYIKO GVTOUOTO SWYMPICUO TV QOVIUATOV DITPYOV KATOES 0oTOYiES,
OT®G Y10 TOPASELY L GTO PMdVN UL /ee/, o1 omoieg, HeTd To 6TAS0 TG KaTdTUnong, S1opHdinKay.

File Edit Query View Select Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses Help
EEI
1.130517 0.121423 (8.236 / s) 1.251940
0.5461 | :
0
-0.8999| ! ]
5000 He| Dy | ] il WA VTR 500 Hz
1986 Hz}-------- ~ 25 8 Hz
0 Hz| 75 Hz
o Al ks o " i F: DaRarbsKc
P (3/29)
0.115053 0121423 0091443 )
1.015464 |1.01 5464 Visible part 0.327919 seconds 1.343383 3.496617
Total duration 4.840000 seconds
o | i [ ou sel | bk | | ¥ Group
Ewodva 5

Topdaderypo Aééng «E€pews - mpo enelepyaociog
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File Edit Query View Select tal Boundary Tier Spectrum Pitch Intensity Formant Pulses - Help
el

1.143702 0.098830 (10.118 / s) 1.242532
0.5461 ' :

-0.8999 : j
5000 Hz] Oy MU MAY Y 500 Hz

R #2241 Hz

0 Hz| 75 Hz

= nau ta o . % F- JaRarbsKc
p (3/29)

0.128238 0.098830 ) 0.100851 )
1.015464 [1.015464 Visible part 0.327919 seconds 1.343383  3.496617
Total duration 4.840000 seconds
o | in [ outfl sel | bk | | Giowp
Ewova 6

Tlopdaderypo AéEng «EEpews - petd v eneepyacio

Metd v eneepyaocio kot tov 1000 mepinov npotdcemv tov deiypatog, ta apyeio .textread , petatpdmankay Kot
oM og apyeio .lab péow tov matlab (BA. TTopdptnpa), dote va givar Etotpo kot copuPatd pe o Tpdypapa weka,
Yo TN dredikacio g ekmaidevong (training).

2.4. TPOMOZ AIAXQPIZMOQY (DEVELOPMENT-TRAIN-TEST SETS)
1 ovvéyela, to. textRead apysio petotpdankay o apyeio pe kotdAnén .feats pue v gpnon Tov TPoyPAUUATOS
festival*, dote va e&aybodv nepetaipw mAnpogopicg amd To Keipevo . Te avth Tovg T popet, To kK&e apysio .feats
enpaviel ava ypapun, xopaktnpiotikd (features) mov apopovcav to edvNua mov e&etdaleton kabe popd oAl Kot
TANPOPOPIES VIO TO. POVIAUOTO TOV TO TTePIPaiiovy. [Ipokeévou va yivel cmaTtd 1 dtadikacio TG ekmTaidevong,
YPEWGTNKE Vo, yopicovue To dedouéva o€ 3 vroouddeg, To training set, to development set kat to test set.

/ BAZH AEAOMENQN \

f EKMAIAEYZH \ 4 EAEMXoz h

Development Training Test

set set set

\\\ y | "y /j

Ewova 7
Awyopiopog Baong dedopévav o€ vTooUAdEg

AvaivTtikdtepa, Kabe Lo oo Tig 2 Bacels (Katdpaot) / epdTnon), dSloympioTnke 6€ TPEIS VTOOUASES HESOUEVOV.
To training set, pe o 60% tov apyeimv g Paongc, To development set pe 30% o to test set pe 10% mepimov. O

* H diodikooio. avti) lval EKTOS TOD OKOTOD THS TTOYLAKNGS Yio. avT0 Kol dev Ba mpoywpricovue oe g1¢ fabog
TEPLYPOPH TNGS OLOOIKOTIOG.
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SOPIGUOG NTAV KUPImG TUYAI0G, PPOVTILOVTAG OUMC Yo TNV EUQEAVIOT ToL kKdbe Qovnuatog o kKabe set

TOVAGYLETOV OVO POPEC, MGTE VA ATOPELYOOVV AGTOYIES GTO ATOTEAEGLLATA TG EKTAIOELONG,.

AIAXQPIZMOZ MNPOTAZEQN BAZEQN AEAOMENQN ZE SETS
NOzOiITO KATADOAZH EPQTHZH

300 300
TRAINING ~60% (mpotaageig No 551- éwg 856) (mpotaceic No 001- ¢wg 317)

_— 150 150
DEVELOPMENT 30% (npotaoeig No 867- éw¢ 1008) (mpotaoeig No 318- éwg 475)

TEST ~10% e L

(npotdaeig No1009- éw¢ 1099) (mpotaaceig No 476- éwg 530)

[ivaxag 2
[epreydpeva vroopddmv Pdong dedopévaov

Y1 cvvéyela, Yo kKabe vroopddo, HEGC® TNG EVTOANG Cat Tov UNiX, to apyeio evodbnkay og évo GLYKEVIPOTIKO
apyeio pe katdAnén .csv, £xoviog og TpaTn ypouun v Alota tov features. Téhog, pécm tov weka, amodnkedTniay
ek véou ue v katainén .arff, 6mov givau ko n el tovg popen. ‘Etot, yio kébe po omd tig 2 Paoeig dedopévov,
TPOKEEVOL Vo Egkvnoet 1) dladikacia g ekmaidevong kol a&loldynong Le Toug aAyoplipovg, Exovue To apyeia
develop.arff, train.arff xou test.arff (BA. [Tapdaptnpa).

2.5.  TRAINING

H dwdikacio tng ekmaidevong £ywve pe 1o mpdypaupo weka kot pe ta apysio develop.arff ko train.arff . Emiéyonke
N uéBodog ue ™ ypnon evioddv oto command prompt kat 6yt LEG® TOL Ypaplkod TePPAALOVTOC, V10T v Kot 710
e0koAo KaBvotepel TOAD mEPIGGOTEPO OTNV eKTEAEST alyopiBpmv. AoKipdoTnKay ot akydpidpol Tov avaivdnikay
TOPATAV®, UE SIUPOPETIKES TOPUUETPOVG Kol KGOe exTédeom mapnyoye 2 apyeia, To apyeio .model kot o apysio
.error. To apyeio model o ypnoporonbei o devtEPO YPOVO, £QV EMAEYEL O OvTioTOLLOG 0AYOP1OUOC G BéATIGTOC.
To apyelo error eivan éva apyeio pe ta aroteléopata v AaBdv yia kdbe set. Ot tipég mov ANednKav vdym, eivan
0 ovvteheatig ovoyétiong (correlation coefficient), to péco amodAvto opdipa (Mmean absolute error) kot n pila Tov
LECOV TETPOYOVIKOD 6PdApaTog (root mean squared error) v test sets. Xto mapdptnpo mapatifevtol ot ovaAvTiKoi
mivakeg pe OAeS TG SoKIUEG Kat Ta amoteléopatd Tovg. Ot férTioteg mapapetpot yuo kébe alyopBpo, emAsyOnkay
LE KpUTNPLo TV pikpotepn pia tov pécov tetpaymvikov opdipotog (Min RMSE).

AxolovbOel évo mapadeyo. EVIOAC Yo eKmaidgvon, 1 doun evog apyeiov error, kabdg Kol 0 GUYKEVIPMOTIKOG
TvVaKoG e Toug aAyOp1Ouovg Tov emAEYONKAY, TIC PEATIOTEC TOPAUETPOVG TOVG KOLL TO ATOTEAEGLOTO TTOV £3MGOV.

Bl [Mpoppn eviohwv = || =] E3

-M 4.8 -t D:\NMtuyiaxn\Fla

nD

Ewova 8
Hopdderypo eviodng yuo ekmaidevon



= M5P emor E3

2 Time taken to build model: 1133.57 seconds

3 Time taken to test model on training data: 9.81

5 === Error on training data ===

seconds

14 Root relative squar

7 Correlation coefficient

& Class com plexity | order O
9 Class com plexity | scheme
0 Complexity improvement

1 Mean absolute error

12 Root mean sgquared error

13 Relative absolute error

ed error

5 Total Number of Instances

12 === Error on test data ===

0.335
148623.3676 bits
132822.09%4 bits

15801.2682 bits

0.0148

0.035

10.3068 bits/instance
9.211 bits/instance
1.0958 bits/instance

35.4671 %
14420

20 [Cnrrelat.inn coefficient

0.s165 |

1 Class complexity | order 0

T4835.4353 bits 10.2754 bits/instance

2 Class complexity | scheme 71359.1366 bits 9.792 bits/instance

23 Complexity improvement (ST} 3476.2987 bits 0.4773 bits/instance
Mormal text file length:1223  lines: 30 Ln:1 Col:1 Sel:0]0 UNLX UTF-8 w/o BOM INS

Ewoéva 9

Aopn evog apyeiov error
AlyoprOpog HapdapetTpor CC MAE | RMSE
M5P - 0.9165 | 0.0172 | 0.0386
Linear Regression | attributeSelecionMethod M5 - Eliminate | 0.9149 | 0.0188 | 0.0388
Colinear Attributes
RBFnetwork minStdDev 0.01 - numClusters 6 0.6808 | 0.0353 | 0.0702
KATA®ATH KNN=4, LinearNNSearch 0.9127 | 0.0101 | 0.0394
additiveregression | Classifier: repttree , numlteration 10 0.9125 | 0.0185 | 0.0395
bagging Classifier: repttree , numlteration 10 0.9137 | 0.0178 | 0.0391
leastMedSq randomseed 5, samplesize 4 0.6571 | 0.0264 | 0.0789
M5P Unpruned, minNuminstances 6.0 0.9266 | 0.0212 | 0.0415
Linear Regression | attributeSelecionMethod M5 - Eliminate | 0.9219 | 0.0243 | 0.0427
Colinear Attributes
EPOTHEZH RBFnetwork minSthev_0.0l - numClusters 6 0.6209 | 0.0465 | 0.0864
ibk KNN=4 | LinearNNSearch 0.9214 | 0.0228 | 0.043

additiveregression | Classifier: repttree , numlteration 15 0.9149 | 0.0244 | 0.0447
bagging Classifier: m5p , numliteration 15 0.9253 | 0.0226 | 0.0418
leastMedSq randomseed 0, samplesize 4 0.6116 | 0.0341 | 0.0945

ZVYKEVIPOTIKOC TIVOKOG e TOVG aAyOp1OHovs Tov emAEyOnKov HeTd TV ekmaidgvon

[ivaxag 3
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2.6.  TESTING
Metd Vv ekmaidevon, TepVAE 6TO TEAMKO GTAS10, TOV EAEYXO0 KOl TNV TOPAY®OYN TOV HOVTEA®V TpoPreync. H
dwadkocio etvar Topdpola fe TNV dadtkacio TG ekmaidevong. AVt ™ Qopa ypnoLoroteitan yio kébe alydpifpo,
10 model apygio mov TopdyOnKe KaTd TV ekmaidgvon, GALA pE £va Kavovplo, AYvmoTo ®g Tdpo. Set dedopévav,
7o test set, ®ote vo o0ue TNV 063001 ue Ayvooteg TG ivetol dht 1 xpnon evioing oo command prompt kot
TOPAYETOL TO OP)Ei0, HE TO pOVTELO TPOPAeYT, predictions, to onoio &xel wg mpdT ypauur to features kot o
GULVEYELN TIG TIUES TOVG Y1 KAOE pdvnua Tov test set.

EN [poppr svtohuow o || = || E2
-
Ewdva 10
Hopdaderypo evtodng yio EAeyyo
[=] Pred predictions E3
3 === Predictions on test data === -

5 inst# actual predicted error name, pp.names, p.name, n.name, gn.namne, R Syl5tructure.parent. tobl_accent,RiSylStructurs.parent.stress,RiSylStructure.parent.t
& 10.15 0.15 0 paw,0.0,0.0,p39,.pay,0.0,0,0.0,0,0,0.0,0,0.0,0.0,0,0.0,0.0,-,0.0,-,0.0,0.0,0.0,0.0,0,0,0.0,1,0.0,0.0,0.0,0.0,0,0.0,0,0.0,0,0,0,0,0.0,0,0,
2 0.45 0.295 -0.155 paw,0.0,pau,pay,m,0.0,0,0.0,0,0,1,0,0.0,0,0,0.0,0.0,+,0.0,-,0.0,-,ceda,0.0,0,0,0.0,1,0.0,0.0,0.0,0.0,0,0.0,0,0.0,0,0,0,0,0.0,0,0,0
3 0.176 0.215 0.039 pau,pay,pau,m,i,0.0,0,0.0,0,0,0.0,0,0.0,0.0,0,n,0.0,0.0,0.0,-,1,-,e0da,0.0,0,0,0.0,1,0.0,0.0,0.0,0.0,0,0.0,0,0.0,0,0,0,0,-,0,0,0.0
4 0.07 0.062 -0.007 m,paw,Ray,i,n,NONE,0,NONE,0,0,a,1,1,n,0,0.0,0.0,+,0.0,+,0.0,-,coda,n,0,1,-,1,0.0,content,Pgl,0.0,0,initial,5,0.0,0,1,0,0,-,1,1,NCH
5 0.061 0.044 -0.012 j,paw,m,n,p,NONE,0,NONE,0,0,1,1,0.0,2,0,n,n,-,0.0,0.0,a,+,0nset,0.0,0,1,0.0,0,0.0,content,Bgl,1,0,initial,5,0.0,0,1,0,0,-,0,1,NCN
1 6 0.091 0.077 -0.014 n,m, i,p,ii,NONE,O,NONE,0,0,0.0,1,a,0.0,0,8,0.0,0.0,1,+,1,0.0,coda,n,0,1,0.0,0,n,content, Bgl,0.0,0,initial,5,0.0,0,1,0,0,+,0,1,NCH
2 7 0.083 0.056 -0.028 p,i,n,ii,n,L*+H,1,NONE,1,0,2,0,1,8,0,0.0,n,+,0.0,-,0.0,+,codas,s,0,0,-,1,0.0,content,V,a,0,mid, 4,-,1,1,0,0,0.0,1,1,NONE, 1,1,1,init
3 & 0.066 0.067 0 ii,n,p,n,e,L*+H,1,NONE,1,0,0.0,0,0.0,0.0,0,n,s,0.0,a,0.0,a,-,0nset,0.0,0,0,0.0,0,n,content,V,1,0,mid, 4,0.0,1,1,0,0,+,0,1,NONE,0,0,1,4in
9 0.087 0.061 -0.026 n,p,ii,e,t,NCNE,0,NONE,0,1,2,0,a,s,0,0.0,0.0,-,1,+,0.0,0.0,coda,n,1,0,-,1,3,content,V,0.0,0,final,4,0.0,0,1,0,0,-,1,1,NONE,2,0,1,
10 0.059 0.062 0.003 e,ii,n,t,e,NONE,0,NONE,0,1,0.0,0,0.0,0.0,0,s,n,0.0,0.0,0.0,a,+,onset,0.0,1,0,0.0,0,0.0,content,V,a,0,final,4,-,0,1,0,0,0.0,0,1,N0
& 11 0.106 0.076 -0.03 t,n,e,e,kk,NONE,0,NONE,0,0,v,1,a,s,1,0.0,0.0,-,a,-,0.0,0.0,coda,s,1,0,-,1,n,content,V,0.0,0,single,4,0.0,1,1,0,0,+,1,1,NONE,2,0,1
12 0.047 0.051 0.004 e,e,t,kk, e, NONE,0,NONE,0,0,0.0,1,0.0,0.0,1,8,8,0.0,0.0,0.0,v,-,0nset,0.0,1,0,0.0,0,0.0, content,V,a,0,single,4,-,1,1,0,0,0.0,0,1,H
13 0.109 0.075 -0.033 kk,t,e,e,p,NONE,O,NONE,1,0,1,1,v,5,0,0.0,0.0,-,4,-,0.0,0.0,coda,s,0,0,-,1,s, function,Gpi,0.0,1,initial, 4,0.0,1,1,0,0,-,1,1,NCNE,
14 0.048 0.046 -0.002 e,e,kX,D,i,NONE,D, NONE,1,0,0.0,1,0.0,0.0,0,5,8,0.0,0.0,0.0,1,-,0nset,0.0,0,0,0.0,0,0.0, function,Gni,v,1,initial, 4,-,1,1,0,0,0.0,
15 0.09 0.1 0.01 p,kk, =, 4,33, NONE, 0, NONE, 1,0,0.0,0,1,0.0, ©0,0.0,0.0,0.0,v,-,0. 0,0.0,coda,s,0,1,-,1,s,content,V,0.0,0,mid, 4,0.0,1,0,0,0,-,1,1,NONE,1,0,1
16 0.097 0.03% -0.058 i,e,p,2a,n,NONE,0,NONE,1,0,2,0,0.0,n,0,0.0,8,+,0.0,0.0,0.0,-,0nsec,0.0,0,1,-,0,0.0, concent,V,1,0,mid, 4,-,1,0,0,0,0.0,2,1,NONE, 3,
17 0.15% 0.125 -0.034 aa,p,i,n,e,L*+H,1,NONE,0,0,0.0,0,0.0,0.0,0,n,0.0,0.0,1,0.0,a,0.0,c0da,0.0,0,0,0.0,1,s,content,V,0.0,0,mid,3,0.0,0,1,0,0,-,0,1,HC
18 0.055 0.053 -0.001 n,i,aa,e,t,NCNE,0,NONE,0,1,a,0,a,s,0,0.0,0.0,-,0.0,+,0.0,0.0,coda,n,1,0,-,1,0.0,content,V,0.0,1,final,3,-,0,1,0,0,0.0,1,1,NONE, 2
19 0.077 0.062 -0.015 e,aa,n,t,e,NONE,0,NONE,0,1,0.0,0,0.0,0.0,0,8,n,0.0,0.0,0.0,a,+,0nset,0.0,1,0,0.0,0,0.0, content,V,a,1,final,3,-,0,1,0,0,0.0,0,1,H
20 0.131 0.094 -0.037 t,n,e,e,ii,NCNE,0,NONE,0,0,0.0,1,a,0.0,1,0.0,0.0,0.0,a,-,0.0,0.0,c0da,s,1,1,-,1,n,content,V,0.0,0,single,3,0.0,1,0,0,0,+,1,1,NCH
21 0.076 0.073 -0.002 e,e,t,ii,a,NONE,0,NONE,0,0,0.0,1,0.0,0.0,1,0.0,8,0.0,0.0,0.0,0.0,-,0nset,0.0,1,1,-,0,0.0,content,V,a,0,single,3,-,1,0,0,0,0.0,1,
22 0.175 0.092 -0.082 ii,t,e,a,q,NONE,1,NONE,1,0,v,1,0.0,f£,0,0.0,0.0,+,2,0.0,0.0,0.0,c0da,0.0,0,0,-,1,3,function,nil,d.0,1,initial,?,0.0,0,0,0,0,-,2,1
23 0.09 0.083 -0.007 a,e,ii,q,ii,NONE,0,NONE,1,1,0.0,0,0.0,0.0, 0,f,0.0,0.0, 0.0,0.0,v,0.0,c0da,0.0,0,1,0.0,1,0.0,content,¥,0.0,0,mid, ?,-,0,1,0,0,0.0,0,
24 0.087 0.132 0.045 g,ii,a,ii,z,L*+H,1,NONE,0,0,a,0,v,£,1,0.0,0.0,+,0.0,+,0.0,0.0,coda, £f,0,0,-,1,0.0,content,V,0.0,0,mid,1,-,0,1,1,0,0.0,1,1,NONE, 1,1
25 0.13%9 0.104 -0.036 ii,a,q,z,e,L*+H,1,NONE,0,0,0.0,0,0.0,0.0,1,f,%,0.0,0.0,0.0,a,+,onset,0.0,0,0,0.0,0,0.0, content,¥,v,0,mid,1,-,0,1,1,0,0.0,0,1,NCH
1 26 0.058 0.08% 0.032 z,g9,11,e,t,HCNE,O,NONE,O,1,4,0,4,s,0,0.0,0.0,-,v,+,0.0,0.0,c0da,%,1,0,-,1,%f,content,v,0.0,0,fins1,1,0.0,0,1,1,0,+,1,1,N0NE,2,0,1,
7 27 0.08 0.057 -0.023 e,ii,z,t,e,NONE,0,NONE,0,1,0.0,0,0.0,0.0,0,s,%,0.0,0.0,0.0,a,+,0nset,0.0,1,0,0.0,0,0.0,content,V,a,0,final,1,-,0,1,1,0,0.0,0,1,HC
3 28 0.077 0.08 0.003 t,z,e,e,t,NONE,0,NONE,0,0,a,1,a,s,1,0.0,0.0,-,a,-,0.0,0.0,coda,s,0,0,-,1,f,content,V,0.0,1,initial,1,0.0,1,1,0,0,+,1,1,NONE,2,0,1,
29 0.055 0.052 -0.003 e,e,t,t,i,NONE,Q,NONE,0,0,0.0,1,0.0,0.0,1,8,8,0.0,0.0,0.0,a,-,0nset,0.0,0,0,0.0,0,0.0, eontent,V,a,1,4inivial, 1, -, 1,1,0,0,0.0,0,1,

30 0.093 0.076 -0.018 t,t,e,i,m,NONE,Q,NONE,1,0,1,0,a,n,0,0.0,0.0,+,a,-,0.0,0.0,¢co0da,s,0,1,-,1,s,concent,N,0.0,0,mid,1,0.0,1,1,0,0,-,1,1,NONE,1,0,1,in _
< . 3
Normal text file length: 1329050 lines: 4017 Ln:1 Col:1 Sel:0|0 UNIX UTF-8 w/o BOM INS

Ewdva 11

Aopn evdg apyeiov .predictions

2.7.  2YANAOTH PREDICTIONS ME2Q MATLAB

Ao yiveln Topaymyn 6Amv Tov poviEAmv TpoPreyng kat yia Tic 2 Bdoelg (14 610 GUVOLO TOVG), TPEMEL TO APYELD
aVTO Vo, ETEEEPYOOTEL, TPOKELUEVOD VO, £xOVUE 0BpoloTIKG omoTeAéopaTa. AVTo £yve pe Ty xpron tov matlab kot
éva TPOYpapLLe TTOV TaipvEL oG £i60d0 To apyeio .prediction katl Tapdyet 3 apyeio, TO ELOVAYVOOTO, KoL ETOLUA Y10
pedétn o emefepyoocio (PA. IMapdpmmua). Ta apyeio avtd TEPEYovy TWES Yoo THV GLYVOTNTO EUPAVIONG
(occurrences), v uéon tpf (ME), Tqv pila tov pécov tetpaymvikod cedipotog (RMSE), to péco amdivto
opdiua (MAE) kol tov cuvteheot) ovoyétiong (R) tov kdbe ovipoTog Kabmg Kol Yo 10 6OVOAO OADV TOV
QOVNUATOV, LOVO TOV GOUPOV®V, LOVO TOV POVNEVTIOV Kol TO GOVOAO TOV @VNUATOV pE Tig Tavcelg (pau). Etot
ta  tpio opyeia  mwov  wmopdyovtoaw  eivar  ta  1.Pred.predictions_results_per_phone_consonants,
2.Pred.predictions_results_per_phone_vowels, 3.Pred.predictions_results_per_phone_all ka1 dwagépovv poévo
oTNV TPITN YPOUUY TOVG, OGS POIVETOL TAPOUKATM. -

" e quto 1o onueio mpémel vo onpelwdel tog oty Tapovoa epyacio AEN e&etdlovtot ot madoelg — pau, yi' avTtd Kot To TEPLocOTEPQ
ATOTEAECLOTA, YPOPTLATO Kot CLUTEPACHATO deV Tephappdvovy To edvnua pau. H mavon oty ophia ivot £ve 6NHOVTIKO KOULUATL TNG
TPOCMOILOG KaL TOV TPOTOV OUAING KOl LV Y10 VL AVTETOTLOTEL COOTA, 1) LLOVIEAOTOINGY TNG Yivetal EEY@PIOTA amd To POVNLATOL,
Ko Oev eivan oTdY0G Kt GKOTOG OVTHG TNG TTVYLOKNG EPYOGIAg.



[=] Pred predictions_results_per_phone_consonarts EJ

chone  ggouramgss ME RMSE MRE R RP

2 all 4011 0.002870 0.052821 0.020151 0.920161 0.000000

3 consonants 1780 -0.001134 0.015693 0.011509 0.820287 0.000000
4 a 336 -0.000854 0.0152395 0.0108%0 0.876772 0.000000

5 a3 108 -0.00516&7 0.024253 0.019815 0.870725 0.000000

& b 10 -0.006600 0.012402 0.011000 0.550766 0.088954

7 c 4 -0.023750 0.028605 0.023750 0.968288% 0.031711

8 d 17 0.004882 0.020772 0.016412 0.335683 0.187756

2 dd 54 -0.000%07 0.013479 0.010833 0.430461 0.001158
10 e 241 -0.000004 0.014370 0.010378 0.673014 0.000000
11 ege 76 0.003000 0.023447 0.017447 0.568543 0.000000

Ewova 12

Apyeio Pred.predictions_results_per_phone_consonants

[= Pred predictions_results_per_phone_vowels E3

phone gceurances ME RMSE MRE R RP

2 Jall 4011 0.002870 0.052821 0.020151 0.920161 0.000000

3 \vowels 1677 —0.001685 0.018350 0.013231 0.800385 0.000000
4 a 336 -0.000854 0.015295 0.010880 0.676772 0.000000

5 @a 108 -0.005167 0.024253 0.018815 0.670725 0.000000

& b 10 -0.006600 0.012402 0.011000 0.550766 0.088954

7 c 4 -0.023750 0.028605 0.023750 0.968289 0.031711

g d 17 0.004882 0.020772 0.016412 0.335683 0.187756

2 dd 54 -0.000%07 0.013479 0.010833 0.430461 0.001158
10 e 241 -0.000004 0.014370 0.010378 0.673014 0.000000
11 ge T& 0.003000 0.023447 0.017447 0.568543 0.000000

Ewcovo 13
Apyeio Pred.predictions_results per_phone vowels

[= Pred predictions_results_per_phone_allpau E3

ME RMSE MRE R RP

2 0.002870 0.052821 0.020151 0.920161 0.000000

3 3452 —0.001416 0.017322 0.012331 0.808835 0.000000
4 -0.000854 0.015295 0.010880 0.676772 0.000000

=) -0.005167 0.024253 0.018815 0.670725 0.000000

] -0.006600 0.012402 0.011000 0.550766 0.088954

7 -0.023750 0.028605 0.023750 0.968289 0.031711

;] 0.004882 0.020772 0.016412 0.335683 0.187756

a -0.000807 0.013479 0.010833 0.430461 0.001158
10 -0.000004 0.014370 0.010378 0.673014 0.000000
11 geg 76 0.003000 0.023447 0.017447 0.568543 0.000000

Ewova 14
Apyeio Pred.predictions_results_per phone_all

[ 23 L



3. ANOTEAEZMATA

211 oLVEXELD, TOPATIOEVTOL 01 GUYKEVIPMOTIKOL TIVOKEG E TO OMOTEAECUATO TOV OAYOPIOU@V Y10 TIC TIUEG TTOV
peretmvTol, avé Paon dedouéveov KabBMG Kol TO OVTIGTOLYO YPOUENUOTE Yoo TV KOAOTEPT KOTAVONoN TOV
OTOTELECUATOV.
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3.1.

2YTKPIZEIZ METAZY TRAIN SET KAI' TEST SET

BAXH AEAOMENQN KATAQATIKQN MPOTAZEQN

3.1.1.

RMSE train test
additive 0,0395 | 0,05382
bagging 0,0391 | 0,053423
ibk 0,0394 | 0,052794
least 0,0789 | 0,109881
linear 0,0388 | 0,051211
m5p 0,0386 | 0,052821
rbfnetwork | 0,0702 | 0,096546
MAE train test
additive 0,0185 | 0,021479
bagging 0,0178 | 0,020894
ibk 0,0191 | 0,021649
least 0,0264 | 0,03317
linear 0,0188 | 0,020991
m5p 0,0172 | 0,020151
rbfnetwork | 0,0353 | 0,041366
cC train test
additive 0,9125 | 0,91405
bagging 0,9137 | 0,917615
ibk 0,9127 | 0,920725
least 0,6571 | 0,594688
linear 0,9149 | 0,930646
m5p 0,9165 | 0,920161
rbfnetwork | 0,6808 | 0,644767

012 RMSE
0,1
0,08
0,06
0,04
0,02 +
0 ‘ . .
additive bagging ibk least linear mbp rbfnetwork
Ipaonua 1 — RMSE train kot test set Awv Tov adyopiBpov, KATaeoTiKd®V TpoTacE®V
0,045 MAE
0,04
0,035
0,03
0,025
0,02
0,015 1
0,01 ~
0,005 -
0 ‘ . ‘
additive bagging ibk least linear mSp rbfnetwork
T'pagpnua 2 — MAE train kou test set 6O Awv tov akyopiBpov katapatikdv Tpotdcemy
’ cc
08 1+
06 1T
04 +—
02 1+
0 T T T T T
additive bagging ibk least linear m5p rbfnetwork

Ofrain mtest

T'paonpa 3 — CC train ko test set OAwv tv oAyopiOpov KaToEaTIKGOY TPOTAGEDV
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3.1.2.

BAZH AEAOMENQN EPQTHMATIKQN MPOTAZEQN

01
0,08

0,06

0,04 4

0,02 4

RMSE

least linear

Otrain Mtest

additive bagging ibk mbp

rbfnetwork

T'pagnuo 4 — RMSE train kot test set 0Awv twv oAyopibpov epOTNHATIKOV TPOTACEDY

0,05
0,04
0,03

0,02 +

0,01

MAE

least lingar

additive bagging ibk mbp

rbfnetwork

Tpagpnua 5 — MAE train kot test set GAwv tov akyopipev epoTUATIKGOY TPOTAcEMV

RMSE train test

additive 0,0447 | 0,041509
bagging 0,0418 | 0,038051
ibk 0,043 0,039165
least 0,0945 | 0,094986
linear 0,0427 | 0,039171
m5p 0,0415 | 0,036533
rbfnetwork | 0,0864 | 0,086042
MAE train test

additive 0,0244 0,023677
bagging 0,0226 | 0,021261
ibk 0,0228 0,021479
least 0,0341 | 0,033244
linear 0,0243 | 0,022929
m5p 0,0212 0,019404
rbfnetwork | 0,0465 | 0,045465
CcC train test

additive 0,9149 | 0,927201
bagging 0,9253 | 0,939267
ibk 0,9214 | 0,935602
least 0,6116 | 0,618585
linear 0,9219 | 0,935355
m5p 0,9266 | 0,944067
rbfnetwork | 0,6209 | 0,62946

1 cc
08 1
06 T
04 1
02
0 . .
additive bagging ibk least linear m5p rbfnetwork

T'paonua 6 — CC train ot test set OAmv tv olyopiOpov epOTHHATIKOV TPOTAGEDV
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3.1.3. ZYTKPIZEIZ TENIKQN TIMON METAZY BAZEQN AEAOMENQN KATADAZHZ(AFFIRMATION)

— EPQTHZHZ (QUESTION)

RMSE AFFIRMATION QUESTION
Algorithm all consonants vowels consonants vowels
Additive Regression | 0,01816 | 0,016273 0,020112 | 0,025316 | 0,023252 0,027446
Bagging 0,017311 | 0,015503 0,019196 | 0,021601 | 0,019626 0,02354
ibk 0,019376 | 0,018292 0,020659 | 0,023449 0,02099 0,025914
LeastMedSq 0,018499 | 0,018138 0,019 0,024577 | 0,020892 0,027991
LinearRegression 0,01843 | 0,018271 0,018708 | 0,023676 | 0,022621 0,024767
M5P 0,017322 | 0,015693 0,01895 0,019705 | 0,017226 0,022042
RBFnetwork 0,02836 | 0,026361 0,030462 | 0,036599 | 0,030827 0,041902
3.1.4. RMSE
0.04 RMSE - All
0,035
0,03
0,025
O Affirmation
0,02 @Question
0,015 A
0,01 A
0,005 -
O 4
save- g9 Wk AsA Jo0 Wov WOtk
[Nel \ S \’easx\q\e \;\(\ea‘?\eg‘ess 9\6?“6\
Tpaenua 7 — RMSE 6lov 1ov ahyopiBumv AoV Tov govnHaTtoy, KOTUOOTIKOV Kol EPOTNHATIKOV TPOTACEDV
RMSE - Consonants
0,035
0,03
0,025
0,02
D Affirmation
0,015 1 @mQuestion
0,01 -
0,005 -
0 4
pGNE o009 o Leasx\\l\e65q y (s5°° Wo Regaex\No%
vine
Tpagnua 8 — RMSE 6Lov tov adyopiduov tov cupedVeV, KOTagatikdv Kol EpOTHATIKAOV TPOTEoE®V
RMSE - Vowels
0,045
0,04
0,035
0,03
0,025 DO Affirmation
0,02 B Question
0,015 +—
0,01 +——
0,005 +—
0
eg(esé\o“ Bagg‘\(\g ¥ eas\‘\j\edsq ‘65‘5\0“ WP Reg\e’oNo%
asNe , , - : , N
P Ipaenpo 9 — RMSE 6Aov tov alyopibumy Tov gmvnévimy, KaTapatikdv Kot EpOTHOTIKOV TPOTAcE®V
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MAE AFFIRMATION QUESTION
Algorithm all consonants vowels all consonants vowels
Additive Regression | 0,013175 | 0,011873 0,014605 0,018158 0,016733 0,019753
Bagging 0,01266 | 0,011428 0,014013 0,015923 0,015233 0,01669
ibk 0,014148 | 0,013397 0,015013 0,016637 0,015205 0,018234
LeastMedSq 0,013414 | 0,012891 0,014011 0,017133 0,016019 0,018366
LinearRegression 0,013723 0,01347 0,014026 0,017737 0,017771 0,017735
M5P 0,012331 | 0,011509 0,013231 0,014447 0,012931 0,016061
RBFnetwork 0,021523 | 0,02012 0,023064 0,027214 0,023667 0,031029
3.1.5. MAE
MAE - All
0,03
0,025
0,02
0,015 O Affirmation
B Question
0,01 A
0,005 -
o 4
e 09 ¥ S0 Ao 5P 3
P\dd\“\' 6399\“ 0 \’eas,‘\\l\ed \;\“ea‘?\egxess W ?\B?(\e\\NO(
T'paonua 10 — MAE 6Aov tov akyopibpmy Tov goviidtov, KOToQaTiK®v Kot EpOTHATIKOV TPOTACEDV
MAE - Consonants
0,025
0,02
0,015 O Affirmation
B Question
0,01 A
0,005 -
O 4
P\dd\{\\le ot Bagg\“g \‘0‘(\ \’eas,"\\he e \;\“ea‘ge L \\1\5? RB?“G\\N e
Tpapnua 11 — MAE 6LV TV aAyopiOLov ToV COUPOV®Y, KOATOPATIKOV KOl EPOTNUOTIKAOV TPOTACEMV
MAE - Vowels
0,035
0,03
0,025
0,02 D Affirmation
0.015 BQuestion
0,01 +
0,005 +—
0
e - " P ¥
p\dd\\\\‘e Bagg\(\g \s) \’eas‘\\l\edso\ \;\“ea‘?\eg(GS WO P\B?“e\\l\\ot

Tpapnua 12 — MAE 6 oV tov adyopiduov Tov govnévimy, KaTapattkdv Kot EpOTHHLITIKOV TPOTACEDV




CC AFFIRMATION QUESTION
Algorithm all consonants vowels all consonants vowels
Additive Regression | 0,791135 | 0,806754 0,775248 0,735671 0,679718 0,765092
Bagging 0,801023 | 0,818344 0,783751 0,814387 0,788015 0,833754
ibk 0,743938 | 0,738414 0,744306 0,778508 0,755804 0,79157
LeastMedSq 0,766435 | 0,742576 0,788937 0,769888 0,757241 0,782851
LinearRegression 0,773622 | 0,745772 0,796111 0,768548 0,707846 0,81513
M5P 0,809835 | 0,820287 0,800385 0,846635 0,840005 0,852057
RBFnetwork 0,174196 | 0,218243 0,158275 0,133779 0,181852 0,103008
3.1.6. CC
CC - All
0,9
0,8
0,7 +—
0,6 +—
05 1 D Affirmation
0,4 +— BQuestion
0,3 +—
0,2 +—
= -
0
. (656‘0 eagg‘“g ok Leas\\\l\edso‘ ; ‘655'\0“ \\“5? ?\6@3\«0‘\‘
dd\“\le ne?
T'papnua 13 — CC 6 oV Tov akyopifuev Tov goVNUGTOV, KOTOUQATIKOV KoL EPOTNUUTIKOV TPOTAGEDV
CC - Consonants
0,9
0,8 —1 7
0,7 +—
0,6 +—
0.5 17 D Affirmation
0,4 +— BQuestion
0,3 +—
0,2 +—
0’1 L I
0
wNe a0 Wk SO jo0 3 %
padt™ a9d” \ \,eas"\\]\ed e o= v RBV“GWO‘
.\
Tpapnua 14 — CC AV TV odyopiduov TV COULPOVOY, KOTOPATIKOV KOl EPOTNUATIKAOV TPOTAGEMV
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Tpaenpa 15 — CC 6hov Tov adyopibponv Tov govnévimy, KaTapattkdv Kot EpOTHLITIKOY TPOTUCEDV
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21 ovvéyela, Bo mpoywpnoovpe oty avdivon g kabe Pdong Eexopiotd. Oa eeTaoTobV TA POVAUOTO GTO
GUVOAO TOLC, Ol KATNYOPIEC POVNUATOV OAAG Kot ol aAydplOlol Tov eiyav T KAADTEPES AmodMaels. ¢ KUPLO
KPLTPLo EAEYYOL Y10 TNV amddooT TV aAdyopiBuwy, emAiéydnike to RMSE, 6nov kau Ba peletdrol cuyvotepa.
Mopokdte mopovctdloviol apylkd To GUYKEVIPOTIKA Ypoaenuate Yo oA To eovipate poall. Xtn cuvvéyela,
aKoAovBobv o1 mivVaKES e TO POVALOTH KOTNYOPLOTOUUEVA, Kol TEAOG Ol GLYKPIoElS HETOED Tov PéATioTOV
alyopiBumv.
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3.2.  BAXH AEAOMENQN ME KATAQATIKEZ MPOTAZEIZ
3.2.1. ZYTKENTPQTIKA ANOTEAEZMATA OONHMATQN
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3.2.2. OONHENTA

0,06
0,055
0,05
0,045
0,04
0,035
0,03
0,025
0,02
0,015
0,01
0,005

®QNHENTA - RMSE

Dadditive mbagging Oibk OleastMedSeq Blinear @mb5p @rbfnetwork

uu

T'paenua 19 — RMSE 6Amv TV alyopibov, TOV @OVNEVIOV, KOTUPUTIKMOV TPOTACEMV
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3.2.3. ZYMOQNA — AIAXQPIZMOZ BAZEI AIAPKEIAZ
Zrypaio / e€axolovOntikd

2Tiypiaia Z0pewva - RMSE
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0,08
0,07
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0,05 =
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0,03 "_l
0,02
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b C dd g k kk ks p t w

‘ Dadditive @bagging Oibk Oleast Wlinear Am5p @ rfbnetwork

T'paonua 20 — RMSE 6Amv Tev adyopiBuov, TV oTIypainy COHPOVOV, KOTUPATIKOV TPOTACE®DY

ESakoAouOnTikd Zupewva - RMSE
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Dadditive ®bagging Oibk Oleast Mlinear @mb5p ®rfbnetwork

Ipagnpa 21 — RMSE 6Aov tov akyopifuov, tov e£okohovdnNTiKOv GOHPOVOV, KOATOPOTIKOV TPOTAGEMY




Anya / nympa

3.2.4. 2YMOQNA — AIAXQPIZMOZ BAZEI AONHZHZ OQNHTIKQN XOPAQN

0,09
0,08
0,07
0,06
0,05
0,04
0,03
0,02
0,01

0

Anxa Zopewva - RMSE

k kk ks p Q S t w X XX

Dadditive ®bagging 0Oibk Oleast Mlinear @m5p \rfbnetwork

Ipdaenua 22 — RMSE 6Aov tov akyopifuov, Tov anyov cupeodvev, KaTopaTiK®V TpoTicemy
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0,07
0,06
0,05
0,04
0,03
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0,01

Hxnpd Zopewva - RMSE

—

dd g I Il m n nn r v y vy z

Dadditive ®bagging Oibk Oleast Wlinear @m5p M\rfbnetwork

T'paonpa 23 — RMSE 6 ov tov akyopifpav, Tov nynpodv COPeOVOV, KOTAPATIKOV TPOTUGEDY




3.2.5. BEATIZTOI AATOPIOMOI KATADAZH2
FVyKpIvovTag TIG TIES Y10l TO GVVOLO TOV POVNUATOVY, Yopig Tig mavoels (PA. mivaxa all) , kot pe To tpio kprripila
uerétng (RMSE, MAE, CC), poékuye 0Tt 01 000 BEATIoTOL aAYOPIOUOL Y10 TIG KATAPOTIKEG TPOTAGELS, Eival Ol
bagging kot M5P.
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3.3. BAXH AEAOMENQN ME EPQTHMATIKEZ MPOTAZEIZ
3.3.1. ZYTKENTPQTIKA ANOTEAEZMATA OONHMATQN

1 L
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3.3.2. OQNHENTA

0,065
0,06
0,055
0,05
0,045
0,04
0,035
0,03
0,025
0,02
0,015
0,01
0,005

®QONHENTA - RMSE

a aa e ee i i o] 00 u

Dadditive mbagging Oibk OleastMedSeq Blinear @mb5p @rbfnetwork

uu

T'paenua 29 — RMSE 6A®mv TV alyopibUov, TOV @OVNEVTOVY, EPOTNHATIKOV TPOTACE®DY
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3.3.3. ZYMOQNA — AIAXQPIZMOZ BAZEI AIAPKEIAZ
Zrypaio / e€axolovOntikd

0.0 2TIyMIdia ZUgewva - RMSE

0,08
0,07
0,06 |
0,05 |
0,04 1
0,03
0,02
0,01 -

0

b o dd g Kk kk ks p t w

‘ O additive Bbagging Oibk Oleast Mlinear @m5p lrfbnetwork‘

T'paonua 30 — RMSE 6Amv Tev adyopiBuov, TV oTIypainy COHPOVOV, EPOTNLATIKAOV TPOTACEDV

009 ESakoAoudnTikd Zuppwva - RMSE
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Dadditive ®mbagging Oibk Oleast Mlinear @Am5p M| rfbnetwork

Ipaenpua 31 — RMSE 6Aov tov akyopifuov, Tov e£0kohovtnNTIKOV GOUPOVOVY, EPOTNHATIKAOV TPOTACEDY




3.3.4. SYMOQNA — AIAXQPIZMOZ BAZEI AONHXHY OQNHTIKQN XOPAQN
Hympé / dmyo

Hxnpd Zopewva - RMSE

0,09
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0,07

0,06 I
0,05
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0,02
0,01

0

Il m n nn r v y yy z

b d dd g |

Dadditive mbagging Oibk Oleast Wlinear @m5p \rfbnetwork

T'paonua 32 — RMSE 6Amv Tev alyopiBLov, ToV nynpodv COUEOVOVY, EPOTNUATIKOV TPOTUCE®DY

Anxa Zupewva - RMSE
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o M

c f k kk ks p Q S t w X XX

Dadditive @bagging 0Oibk Oleast ®linear @m5p ®@rfbnetwork

Tpaonua 33 — RMSE 6 ov tov akyopibpav, Tov dnyev cupedvev, EpOTNHOTIKOV TPOTACEDY




3.3.5. BEATIZTOI AATOPIOMOI EPQTH2HZ
FVyKpIvovTag TIG TIES Y10l TO GVVOLO TOV POVNUATOVY, Yopig Tig mavoels (PA. mivaxa all) , kot pe To tpio kprripila
uerétng (RMSE, MAE, CC), mpoékvye 011 01 500 BEATIGTOL OAYOPLOUOL Yia TIC EPOTNUATIKEG TPOTAGELS, Eivat Ot
bagging kot M5P.
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4. 2YMIMEPAZMATA

4.1.  2YMMNEPAZMATA 2YTKPIZHZ ANMOAO2HZ AATOPIOGMQON
Ye OTL aPopd TOVG AAYOPIOHOVG TOL HEAETHONKOY, UTOPOVLE VO, TOVUE TT™S 01 OAOL, ekTOG amd tov RBFNetwork,
glyov wavomomtikd amotelécpoto kot yo ta 3 kpiripe (RMSE, MAE, CC), ue Béitiotn anddoon avth Tov
aAyopiOpov dévopov amdpacng M5P kat tov peta-aiyopibpov bagging.

H xaxn om6doon tov RBFNetwork, ogsidetor otov 1pomo Agttovpyiog tov aAyopifpov, 6€ cuvévacud pe Tov
peydro apBpd v TopapuéTpoy Tov aAyopiduov mov Tpénet va poviehonomBovv. Etot, o apBudc tmv dedouévay,
o€ oyéon Ue 10 ueydro apfud tov yopoxtmpiotikev (features), dev givar apketds Yo vo. EKTUGEVTEL GOOTA TO
LLOVTEAO.

H BéAitio enidoomn tov M5P, opeidetal 6To YEYOVOG T®G YEVIKOTEPX TO dEVIPA TAEIVOUNGN S, VIOBETOVV Evav TTlo
‘anAnoto’ Tpdmo Aertovpyiag. AvTo, £XOVTOG LEV OC APVITIKO TNV HEYOADTEPT KATAVAAW®GT) GE XPOVO GALA KOl OE
VTOAOYIOTIKO KOGTOG, 00NYyel GTNV KOTACKELT] TOAD 1oyvpdtepov poviédav. [T avalvtikd, to teAKd 6€évopo
KOTOOKELAGTNKE, HEC® G UNn-oTabepng SOUNG, HE TN XPNOT EVOG GUYKEKPLUEVOL KPITNPIOL TEPUATIGHOD Kol
EAOYLOTOTOLDVTOG TO COAALA 0VE ECOTEPIKO KOUPO avadpopikd, péxpt tnv enitevén g akpiBéotepng TpoPreymnc.

E&etalovtog avolutikotepa tov bagging — o omoiog Omm¢ avopEpeTal Kot 6 TPONYOVUEVT EVOTNTO cLVOLALEL Kot
GAAovg aAyopIBuog TpokeEVOD va BEATIOoEL TNV amdd00T) TOL — TOPATNPOVUE TG oV Kol ETAEYONKOV
dapopetikoi TaEnvountég oty Paon dedopévov katapdacewv (classifier: repttree) kor otn Paon dedouévov
gpotmoewv (classifier: M5P), avijkovy kot ot 600 oty Katnyopio tov 6Evopav ardgacnc. 'Etot, kataAyovue 6to
EVPVUTEPO GULUTEPAGHO, TMOC YIO TETOOL TUTTOL OEOOUEVA, TO, dEVOPA amOPAcNS €ival 10avIKY €mAoyn, Yol
TapAyouV a&lOTIGT KOl OTOTEAEGULOTIKA LOVTEAQ E LKPO TOGOGTO AdBovc.

51



4.2.  ZYMMEPAZMATA 2YTKPIZHZ AIAPKEIAZ OQNHMATQN

Yvuykpivovtag Tig TPoPAEYElS JdpKeEWS TOV QOVNUATOV PeTa&d TOvg, ®GTE Vo Pyodve KATMOW YAOGGUKY
GUUTEPAGLOTOL, TOLPATPOVLE OPYIKA TMOG KAADTEPT AmdOS00T £0VV T0. SOUPOVA Topd Ta oviievTa (Tpaenpa 36).
Av16 mpokhnTel €nedN 1 SoUn TV CLUPOVOV ivar avetnpdTepT. ETot, KaTd TNV €KQOpA TOLS T OPLd TOVGS Elvar
copéotepa, Kobmg emiong, dev Tapatnpeitol Eviovn evoliayn NG SLApKEEG Tovg avdioya pe v 0éon mov
Bpiokovion og pa TpodToon N pe To €id0g TG TPATAGNS. AVTIGTOLYA, TO POVNEVTH EYOVV TLO TOAVTAOKT] SOUT Kol
TEPLGCOTEPOVGS TOPAYOVTEG OV TPEMEL va ANPOovV vrdym. H d1dpKeld tovg dapopomoteital capdg e6v 10 povnev
glvar toviouévo M drovo. Ta Toviouéva Q@VNeEVTa £(0VV UEYOADTEPN OGPKELD OAAG Kol UEYOADTEPO €0POC
duapxelag. Emiong, o pubuog ekpopdc piag Tpodtacg, n avaykn vo ToVIGTEL TEPIGGOTEPO KATOLO HUEPOG N AEEN TG
TPATAGNS 1] 1 SLLPOPOTOINGT TNG EVTIACTS TNG PMOVNG, TPOKAAOVY aAAMYES 0T dtbpKeln TV Povnévtav. Télog,
£V0G KON TOPAYOVTOC TOL OLEAVEL 1] LELDVEL TN JEPKELD TOV QOVNEVI®V Elval, €AV akoAlovOeiTol amd povhey 1
GUUPOVO. AouPavovtag VoY TOVE TOPATAV® TOPAYOVTEG, YIVETOL KATAVONTO T TO GOVOAD TOV POVNEVTIOV
€YEl LEYUAES JLOPOPOTOMGELG KOl OEV EIval TOGO OLOWOPOPPO OGO AVTO TOV GLUPAOVOV. ALTIOAOYOUVTOL £TGL TOL
peyaldTepa T0G00TA AaBDY GTO OVIEVTE Kol KVupig ota Tovicpéva pavievta (I'paenua 37).

RMSE - EpwtnUatikeg MpoTtaoeLg

0,025

0,02

0,015
0,01
0,005
0

bagging M5P

Holudwva M dwvnevta

T'paonua 36 — RMSE tov féhtiotov akyopifuov, COpeOvVOY Kot QOVNEVTOV, EPOTNLOTIKOV TPOTAGEMV

RMSE - Katadatikeég Mpotdoelg
0,04
0,035
0,03
0,025

0,02
0,015
0,01
0,005
0

a aa e ee i ii o 00 u uu

M bagging W M5P

T'paonpa 37 — RMSE tov Bértiotov alkyopifpav, povnévimv-ToVIGHEVOVY KAl UN-,KATOPUTIKAOV TPOTAGEDV
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4.3.  3ZYMMEPAXMATA IYTKPIZHY KATAQAZHY / EPQTHIHY
Yvuykpivovtag Tic dVo Pacelg dedoUEveV, TAPATNPODUE WG 1) AOO0CT TOV HOVIEA®MV €lval KOADTEPT Yo TIG
KOTOPAGELS Tapd Yo TIg Ep@TNoeLs. To amotélespa avtd npokdntel otadiokd. [Ipokeévoy va Kotaotel copéc
OGS po TPOTUCT EIVOL EPOTNUATIKY, KATE TNV €KQOPA TNG £YOVUE TO QPALVOUEVO TNG EUPACNS, dNAadH TOV
EVTOVOTEPOV TOVIGHOL KATolov onpeiov . Eniong, akdpa Kot av gpguvicovpe povo v Aot ToV EpMTNOEMY,
PAémovpe won kel dpopég otov Tovioud, avaroya pe v mpdtact. Eva mapdderypa tétowag drapopomoinong,
elvan n AéEN «€1o OTIC TAPAKAT® TPOTAGELS:
«Eivou kodvtepa , EToi;»
«Eivou kodvtepa Etor,»
Hopammpdvtoag avtés TIc V0 TPOTACELS, AVTILAUPAVOLIGTE MG EVM EYOVUE TNV 1010 EPOTNUATIKY| TPHTAGT), TNV
O axppog AéEn, oto 1010 onueio g TPOTOOTG, TO VONUA OAAG KAl O TOVIGUOG TNG KATA TNV €KQOPE NG,
oAAGlovv. Apa, GTIC EPMTNUATIKES TPOTAGELS, EXOVLE LEYOADTEPT TUTTIKT OTOKALOT TNG S10pKELNG LETAED TMV 10100V
POVNUATOV Apo KOl LKPOTEPT] OLOAOTNTO TOV HECOV TILAV TOVS. 'ETol 001yobpooTe 68 pHeyaAdTEPH GOAALOTA
KOl KOT® EMEKTOOT| GE YEPOTEPT ANAS00T TOV HOVIEA®V, GUYKPLTIKA LE TNV KATAPAOT oL T dedopéva givor
TEPLGGOTEPO GLGYETIGUEVE, HETaED Toug(Ipaenua 38).

2Uvolo Qwvnuatwv - RMSE

0,025
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0,015
0,01
0,005
0

Katddaon Epwtnon

B M5P M bagging

T'paonpua 38 — RMSE Béhtiotov akyopifuwmv, cuvorlov @oviidtemv, KOToQoTiKOV Kol EpOTNUOTIKOV TPOTACEDY
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5. NAPAPTHMA AEAOMENA-MINAKEZ-TPAOHMATA

5.1.

AEITMA BAZHZ AEAOMENQN KATAOATIKQN MPOTAZEQN
&épet va mailer moAd koA povokn téal.

01 £E0VGIUOTIKES LOPPEG deoTOLOVV.

1 €KOOTIKN KivNoT HETAPEPETAL EKTOG AfNVDV.

K003 YNGE TIG EPEVVNTIKEG TPOCTADELEG TOV OUEPIKAVDV ETIGTNULOVOV.

M emoTun yiveton eEAKLoTIKN Kot Oa yiveton akoun mepioeOTEPO GTOV EIKOGTO TPADTO CLOVA.

ATOV TOPAiTNTO GTN VOLTNYIKN Y10l T1 GTEYOVOTOINoM.

7O TEAELTAO TV pa XOLUEVT wevdaicOno.

1 deKaETioL TOV EVEVIVTO. Eval ETIONG 1) EKOETIOL TOV OIGTLVOLIKOD LVOIGTOPILATOG.
TOL TPLAKOVTA APYOPLOL IGOOVVAUOVV UUE TEPITOV 0YdOVTa YIMAdeS SOAAGPLQL.
dev gival oiyovpo 0Tt cupPoivel KATL avTIGTOXO Kot e TO VPV KOWVO.
€00 evtomileTon kdmowa pikpn actoyio.

pe yeviko titho onpuela avagopds eykawvialetor to capfoato 1 aibovoa téxvne.
Ta 110N vanpeTovVTa PHEAN cuveyilovv T Onteia Tove.

YO POPOVCH TAVTH TCOKIGUEVO TAVTEAOVLOL.

T0 pudiotdpnua givor moArtikd Opirep.

01 GELPVEG NYOVV KOl TOVTOV YOP® EMKPATEL GUGKOTION.

g€aptdror amo 1o TG0 peydAn etvor | YAGoTpa.

mopdyel opiopéva TPoidvTa To. ool Aéyovtal dpemTd Gvon.

TOTE O, VOPK®TIKG dgv pmikav Eovd ot (o Tov.

dev ypetdotke moAD va KataAdPet, yioti fitav éva Evmvo OmAo.

vnotd mov e&okorovfovv va kpHBouvv TOALE LVGTIKA TG 16TOPIaG TOVG.
onovdale evraTikd kot LeEAETOV0E GKANPAL.

oVTO omoTELEL VOl EVIEADG S10POPETIKO OELLAL.

e&aptdTat amd TIC GLYKEVIPMGELS OVTMOV TMV OVGLMV GTNV ATUOGQULPO.
£160YETE TOV KOOKO aplOid TOV ovayvaoeT.

TO EKGTPOTEVTIKO COMO OTOTEAEITO OO TPELG AOYOVG.

TOV ayomoVoa Ki ag Unv Tov EBAEna cuyvd.

GUVEYLOOV TOV 0YDVO TOVG KO TPOEEVN GV KOVOUPLES NTTEG.

T oOpPora de volalovtan va givar Opopa.

£€xm 6g1 SwAloTApLa 6TV EALAS, OTN OKOTIO Kot OALOD.

01 otieg IOV TPOKAAOHY T AVGG TOV AéPQ €IVl TOAAEG.
gykavialeton £kbeomn YALTTIKNAG 6TO HOVGELD TG TOANG.

0o mhovticovv Le To epumdplo Tov citov kot Ba avamtuyBovv padi, yépr-yépt.
1 oLVTPP] TNG TOVPKIKNG OPUASC GTOV KOATO NTAV YEYOVOC.
yvopilope koAb TIc SLEKOAIEG OTNV TEPLOYT TOV PIEALE GyKLPAL.

OAOL LAOVGOE TOTE YEVIKG KoL AOPIOTA.

onuepa N NUEPA ELVOL APLEPOLEVT] GTOVG EAAVOQ®VOVG TG KOPOTKNG.
TV Bhokov o o axoun dev Exel ofnoet.

ekel akpiPig ykerton OUmG T TPOPANLLAL.

yivetar n TpoPoin evog OIAU Y10 TO EAANVOQ@VO Yop1d KopyECe.

TO10G OUMG EVOL O AVTIKTLTTOG 6TOV UEGO 0N PO;

00 0TOTELEGOVY OVTIKEIUEVO OVOKPLTIKNG O1EPEVVIONG.

1 évvola g kabiEpmong puropei va avabempnOei.

péoa otn Con moté pun {ntés vo Ppetg moldg givar o StKaoTHS.

TO YEYOVOG KPIVETOL 1310HTEPT OVIGVYNTIKO.

N Topdotact omleton nyoypaenuévn Lovtavad kot dtotibetar 6to gumdpro.
amd exeivn TV dpa Kot PETE SEV OV OTTAVTNOE G Kapio EpMTNOT).

devV OmMOPEVYEL VO GYOALAGEL TN GUYYPOVN EMOYN.

0o avtooyedidcovy kat Bo TpayovdNGovV HOVTIVADES.

T0 anOTEAEGHA VOl EVOG GYETIKOG GUVMGTICUOC TO GOPPaToKvPLOKA.
ot yom@velot Bprikov HAAoTa Kot OPIGHEVES EKTANKTIKEG AVGELS.

70 vTopwvo givat éva €180 AMOKPLATIKNG POPECLAG.

VINPETNGOV TO. GUUPEPOVTO TV TOVPK®V OT1 POAKOVIKY XEPGOHVNGO.
GUVETELG GTOV 10TPIKO LG OPKO OTAAOVOVUE TOV TOVO.

00l KATOIKNGOVV 01 GTPOTIMTIKOL LE TOVG GVYYEVEIG TOVG.

KGO0 TPOCMOTIKO TOV 0PYAVICHOD £XEL TOPAYKMVIGOEL.

avTIoTdONKE 0G0 PTOPOVGE OMEVTOVTL GTOV QVTOPYLGLO.

Ba yivel pmke To AovAovdt y@pig va oAraEeL | Lopeoroyia.

1 ayyAia ko pocio Npbov e cupemvio peTa&d Tovg.

0 Tay®ToTdhg TG YELTOVIAG GTOUATNOE Vo EPYETAL.
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AEITMA BA2HZ AEAOMENQN EPQTHMATIKQN MPOTAZEQN

av dev €xel TEGEL KL OVTN, £TGL Y1AVVT;

Kupio umaKoydvvn, vdpyet TpOPANUA ot véa dnpokpotio;
0 £Bept, potONKE ov cuoBdvetar 6Tt Tov Agimel | mondeio;
TL Aéte, dev Ba khvouv Alyn vopovi oo,

€, KO TL V0L KAVELG dNAdN;

TL OG AEEL ] EMOTAUN;

dev kabdpioav ot idiot Ta emtereia TOVG;

1 vIopa vo dMpayoynoet yo Aoyopacpd dndev omadmv Tov Opviov;
nopanova o' OAOVG, AKOLUT Kol 0o TOV KOGHO;

OVTEYEL 1] OLKOVOLLO, LLOIG TETOL0, OTOPASEKTT OLOPAVELD,

0' aAAGEEL KATL OTNV TOMTIKN GO,

£leyyo £€0mae 600 KOUpO OKT® StoekaTopvpLo.;

onNUaivel TICAOTANTO XTUTNUOTO A0 TIS OVTITOAEG OULASES GTO TAGOK;
moov Bélete Yo avTikatacTdTn Tov EavOo;

7O 3€0TEPO OO TNV PUTAGKUTEPV OTNV KAEIGTN Y®Vid,;

T €XEL, AOUTOV, O QUEPIKAVOG;

1010 £lvon To LEAAOV TOV LOVOAD;

Eépete mota etva 1 SLopopd pLag;

010G aVNOLYEL 6TV EAAASA Y1 TN QLHATIOON;

fTav duvatod va £yl GxECT HE TV arnddpoon;

givar otnpéva OAoL T AT TOV TTa0;

yovpe, Oopundnkeg va @og crpepa To YKOOLVTO GOV, 0GPLIOTE;
Le KAOE YpOVO GTO TEUTTO LATG TWS GAMDG;

oo, €fval 1) TPOCWTIKY GO ATOYN;

Kot va. 'tav Hovo otd;

G o, Pyalovv mEPa 01 GLVASEAPOTL GOV;

vo. Bpebovue va Todpe T1;

Yo TN Hovonepn Topaficion TV TEPLOPIOTIKOV OpWV;
yuoti Oyt ko Tpio ota Tpic Tov Xpdvov;

£Byade TOPTOQOAL OO TNV TGEMN TOV;

kovPardte péca oag pua gucovo g Long;

UATOG 0V YNeicape Kmolo vopooyédio;

7oV TG PAEmeTE TIG EPLOEC;

0a to Kavel BAAOG amd TNV EAAGDQ,

KaToAGPoTe, TOPO, Yot YPAPOLLLE Yo ¥6oC;

1 ardKPIoN TOV COKPATT KOKKUAN;

PTG etvar tpafnypévo owtd mov imate;

ywoti vo kdfeton va okdet

npémet va. ekdoBovv 1 OxL;

k60 moTe EempoPdAdet n avaykn kéBapong;

TL Hog AETe, KOPLE Hov;

Oa £yovv Gpaye owtoi To Gryyog;

VIapyEL GvOpOTOG OV deV TIOTEVEL,

TL TOTEVETE TWS CLUPOIVEL GTO ATOUIKO KOl GUALOYIKO VTTOGUVEIINTO;
dgv oG KAVOTolEl 1 amdvTnoT Tov, dev cag Teibey;

glvar dvimg yAukopiAntog kot Tpdog 6mms B€let o BpHrog;
Kot TL AETE Yo TV E0iPEST TOV VOVTEPYOTMV;

TG puropei vo ovpuPet avto;

0 NUOGI0G TOpEAS OEV XPELALETAL KL QVTOG TTPOGUPLOYN;
dev katarafaivete 6Tt Kavete {nuid otV opdda;

0 YOUNAQ, O XOUNAQ, TO XOUNAG;

vo. avafAnOel omowodnmote culnTnon vy ) cvuPoon;
Kot TL Tovg e&omAilape TOGA YPOVIO. TOVG TOVAPEYK;

£xel pmet moté oe payali yio vo ayopdoet K4ty

KO 1] KUBEPVNON OV [OG TV EUMOTELONKE O KOGLLOG;
ooV PAETETE VO, AVOAQUPAVEL TEMKA TOV TPOYOVEL,;

7ow0 €pY0 NG YOAMKNG Teloypapiog TpoTyLdet;

moto givat avto to peilov vanpectakd BEpa;

g Bo pmopécet va v pikel otn Pt eBvikn;

0o kuAnoet OpaAd 0 TEMKOG;

TO10G NTOV 0 TPDTOG TOIKTNG TOV TAVOONVAIKOD;

oag eivat Yvootd to Tapoapdo

10 BeTkd mEPLEYOLEVO TOL OPOV TTO10 £ival,

dev eloaoTe LOKPLY TNG EKEL TAVO;
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5.3. ANAAYTIKOTEPA 2TOIXEIA BAZEQN AEAOMENQN
5.3.1. TINAKAZ QONHMATQON KATAOQATIKON MPOTAZEQN

dovyuo | Epgavicsig Méon Twn Tumkn Anoxkion
a 2155 0,072144 0,022159109
aa 566 0,121792 0,029178088
b 48 0,088612 0,02512745
39 0,114125 0,02424813
175 0,099918 0,020772801
dd 365 0,070759 0,016604237
e 1551 0,061525 0,017153284
ee 556 0,101336 0,025742577
f 288 0,093470 0,022807855
g 50 0,095222 0,022389264
i 2329 0,053309 0,022572786
i 1076 0,088302 0,029213212
k 502 0,084844 0,021327783
kk 383 0,091841 0,023330415
ks 119 0,142288 0,022061251
[ 552 0,074499 0,014905336
Il 38 0,099495 0,037889418
m 745 0,078266 0,01625495
n 1440 0,065928 0,017575698
nn 38 0,099605 0,03290675
0 1387 0,065641 0,021189765
00 670 0,106598 0,032688871
p 861 0,085374 0,02255652
Q 267 0,096615 0,020757693
r 1041 0,033799 0,013803479
S 1752 0,089915 0,025811423
t 1778 0,069673 0,020782013
u 455 0,053005 0,02228234
uu 122 0,087085 0,027996539
v 185 0,070985 0,014301901
29 0,153022 0,027391
X 174 0,099636 0,021285906
XX 145 0,108378 0,024966344
y 203 0,065718 0,01667086
vy 168 0,076912 0,022070044
z 164 0,074749 0,017289941
[Tivakog 4

[Tivokog povnUdTov KATaQoTIKOV TPOTACEDY



5.3.2. TMINAKAZ QONHMATQN EPQTHMATIKQN MPOTAZEQN
Oovnuae | Epgoaviceig Méon Twn Tomukn Andxkiion
a 1400 0,084933 0,033247619
aa 370 0,144001 0,043953258
b 45 0,095003 0,026167122
c 28 0,118542 0,03240826
d 65 0,105605 0,021322782
dd 317 0,073534 0,018674753
e 1071 0,071459 0,0317617
ee 395 0,119229 0,031320955
f 195 0,099111 0,026047755
g 14 0,103733 0,02279053
i 1645 0,060636 0,03174433
ii 967 0,101906 0,039279131
k 350 0,087664 0,027820935
kk 218 0,085136 0,033634516
ks 53 0,143116 0,033521228
| 389 0,084426 0,018063301
Il 14 0,114571 0,045368411
m 460 0,084916 0,01820321
n 905 0,070875 0,020221998
nn 18 0,143066 0,044186311
0 918 0,077479 0,031847923
00 469 0,123946 0,044482534
p 698 0,078713 0,030136911
Q 203 0,099049 0,028143714
r 653 0,037205 0,015458977
S 1100 0,097169 0,02838106
t 1237 0,070969 0,022819726
u 254 0,061545 0,039377193
uu 71 0,108364 0,045855253
v 155 0,075125 0,015915642
22 0,156884 0,035883219
X 84 0,109180 0,023245768
XX 74 0,112197 0,025311261
y 100 0,068077 0,018455509
vy 178 0,076879 0,020920764
z 80 0,080496 0,016317349
Mivoxag 5

[Tivokog povnUaTov EpOTNUATIKOV TPOTAGE®DY
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Ipagnua 39 - Epeavices povnudtov og k6O Baon

5.3.4. MEZH TIMH AIAPKEIAZ OQNHMATQN 2E KAOE BAZH
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I'pagnua 40 — Méomn tiun didpkelog povnudtev oe kabe Baon

58




5.3.5.  TYNIKH ANOKAIZH AIAPKEIAZ ®QNHMATQN 2E KAGE BAZH
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i i kkkks I Il mnnnooop Qr s t
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Uuu v w X XX Y Yy z

T'paonua 41 - Tomkn amdxhion didpkelag povnudtov og kabe Baon
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5.4. KQAIKEZ MATLAB
5.4.1. METATPOMH APXEION MOP®Hz2 .LAB 2E APXEIA MOPQHZ .TEXTGRID

e WriteDataGrid 2.m
function N= writeDataGrid 2 (filename)
[Time None Name]=textread(filename, '%$s%s%s', 'delimiter',' '");
file nolab=lab remove (filename) ;
file nolab=char (file nolab);
filename=strcat (file nolab, '.TextGrid"');
int size=length(Time) ;
fid = fopen(filename, 'w+');
fprintf (fid, 'File type = "ooTextFile"\r\n');
fprintf (fid, 'Object class = "TextGrid"\r\n');
fprintf (fid, '\r\n');
fprintf (fid, 'xmin = 0\r\n');
xmin=0;
xmax= Time (int size);
fprintf (fid, 'xmax = %$s\r\n' , char (xmax));
fprintf (fid, 'tiers? <exists>\r\n');
fprintf (fid, 'size = 1\r\n');
fprintf (fid, "item []:\r\n');
fprintf (fid, 'item [1]:\r\n"');

fprintf (fid, '\tclass = "IntervalTier" \r\n');
fprintf (fid, '\tname = "%s" \r\n' , file nolab ); %%
fprintf (fid, "\txmin = 0 \r\n');

fprintf (fid, '"\txmax = %s \r\n', char (xmax));
fprintf (fid, '\tintervals: size = %i \r\n', int size-3);
i=1;

fprintf (fid, '\tintervals [%i] \r\n', i);

fprintf (fid, '\t\t xmin = 0 \r\n'");

xmax=Time (4) ;

text=Name (4) ;

fprintf (fid, '\t\t xmax = %$s\r\n' , char (xmax));

fprintf (fid, "\t\t text "$s"\r\n' , char (text));

for i = 5: l:int size
fprintf (fid, '"\tintervals [%i] \r\n', i-3);
fprintf (fid, "\t\t xmin = %s \r\n', char (xmax)) ;
xmax=Time (1) ;
text=Name (1) ;
fprintf (fid, "\t\t xmax
fprintf (fid, "\t\t text

end

fclose (fid) ;

$s\r\n' , char (xmax));
"$s"\r\n' , char (text));

e lab remove.m
function [NewString] = lab remove (string)
count=length(string);
stri={string};
NewString={stri{l} (1: (count-4))};



5.4.2. METATPOIH APXEIQN MOP®HZ .TEXTGRID ZE APXEIA MOPOHZ .LAB

o textTolab.m
function N= textToLab (filename)

[Nonel None2 Data]=textread(filename, '%$s%s%q', 'headerlines',15,'delimiter’',"’

file nolab=text remove (filename);
file nolab=char (file nolab);
filename=strcat (file nolab, '.lab');
fid = fopen(filename, 'w+');
fprintf (fid, 'separator ;\r\n');
fprintf (fid, 'nfields 1\r\n');
fprintf (fid, '#\r\n');
data size=length (Data);
for i =1 : 4 : data size

time=Data (i+1) ;

name=Data (1i+2) ;

fprintf (fid, '\t %s' , char(time));

fprintf (fid, ' 26"');

fprintf (fid, '\t %$s\r\n' , char (name));

end
fclose (fid) ;
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5.4.3. TAPATQrH APXEIQN OQONHMATQON-OQNHENTQON-ZYMOQNQN, ME EIZXOAO TO APXEIO

.PREDICTIONS
e cvaluation per phone rms weka
filenameIn = 'D:\Ituxtakn\FlashDrive\4\Q\RBFnetwork\Pred.predictions';

filenameOut=strcat (filenameln,' results per phone all-pau');
fid = fopen(filenameOut, 'w+');

phonelist= [la ';'aa';'b ',"C ',"d ';'dd';'e ';'ee l,.lf ';'g l,.li ',"ii l,.lk
',"kk ',"kS ',"l v;vll v,.vm v,.vn v;vnn ',"O ',"OO v,.vp ';'pau';'Q ',"]f ',"S ',"t
v;vu v;vuu ',"V ',"W ',"X ',"XX v;vy v,vyy ','Z v],

phonelistcell = cellstr (phonelist);
[Data]=textread(filenameln, '%s', 'delimiter',6 '\n');
Data size=length (Data);
for(j=1:length (phonelistcell (:,1)))
inst pau(j)=1;
end
k=0;
for (i=6:Data size)
line of Data = cellZmat (Data(i));

[instances rest] = strtok(line of Data, ' ');
rest = rest(2:size(rest,2));
[actual rest] = strtok(rest, ' '");
rest = rest(2:size(rest,2));
[predicted rest] = strtok(rest, ' ');
rest = rest(2:size(rest,2));
[error rest] = strtok(rest, ' ");
rest = rest(2:size(rest,2));
[phone rest] = strtok(rest, ',"');
ii=i-5;
table all(ii, 1) = str2num(actual);
table all(ii,2) = str2num(predicted);
Svowels
%$1if (strcmp (phone, 'pau') == 0 && strcmp (phone, 'b') == 0 && strcmp (phone,'c') == 0 &&
strcmp (phone, 'd') == 0 && strcmp (phone, 'dd') == 0 && strcmp (phone,'f') == 0 &&
strcmp (phone, 'g') == 0 && strcmp(phone,'j') == 0 && strcmp(phone, 'k') == 0 &&
strcmp (phone, 'kk') == 0 && strcmp (phone, 'ks') == 0 && strcmp (phone,'l') == 0 &&
strcmp (phone, '11'") == 0 && strcmp (phone, 'm') == 0 && strcmp(phone, 'n') == 0 &&
strcmp (phone, 'p') == 0 && strcmp(phone, 'Q') == 0 && strcmp(phone,'r') == 0 &&
strcmp (phone, 's') == 0 && strcmp (phone,'t') == 0 && strcmp (phone,'v') == 0 &&
strcmp (phone, 'w') == 0 && strcmp (phone, 'x') == 0 && strcmp (phone, 'xx') == 0 &
strcmp (phone, 'y') == 0 && strcmp (phone,'yy') == 0 && strcmp (phone,'z') == 0);
%consonants
%$1if (strcmp (phone, 'pau') == 0 && strcmp (phone, 'a') == 0 && strcmp (phone, 'aa') == 0 &&
strcmp (phone, 'e') == 0 && strcmp (phone, 'ee') == 0 && strcmp (phone, 'i') == 0 &&
strcmp (phone, 'ii') == 0 && strcmp (phone,'o') == 0 && strcmp (phone, 'oo') == 0 &&
strcmp (phone, 'u') == 0 && strcmp (phone, 'uu') == 0);
%all-pau
if strcmp (phone, 'pau') == 0;
k=k+1;
table all but pau(k,1l) = str2num(actual);
table all but pau(k,2) = str2num(predicted);
end
for (j=1l:length (phonelistcell (:,1)))
if strcmp (phone, phonelistcell(j)) == ;
table(j) .pho(inst pau(j),1l) = str2num(actual);
table (j) .pho(inst _pau(j),2) = str2num(predicted);

inst pau(j)
end
end
end
fprintf (fid, '$%$s\t', 'phone', 'occurances', 'ME', 'RMSE', 'MAE', 'R', 'RP');
fprintf (fid, '\n');
results svr error in ms_all phones = assessment(table all(:,1), table all(:,2), 'regress');
fprintf (fid, '%s\t', 'all');
fprintf (fid, '%d\t', size(table all,1));
fprintf (fid, '$f\t', results_svr_error_in_ms_all_phones.ME);
fprintf (fid, '$f\t', results svr error in ms_all phones.RMSE);
fprintf (fid, '$f\t', results svr error in ms_all phones.MAE);
(
(
(

inst pau(j)+1;

fprintf (fid, '$f\t', results svr error in ms all phones.R);
fprintf (fid, '$f\t', results svr error in ms_all phones.RP);
fprintf (£id, '\n');
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results svr error in ms _all phones but pau = assessment(table all but pau(:,1),

table all but pau(:,2), 'regress');
$fprintf (fid, '$s\t', 'vowels');
$fprintf (fid, '%$s\t', 'consonants');
fprintf (fid, '%$s\t', 'all-pau');
fprintf (fid, '%d\t', size(table all but pau,1l));
fprintf (fid, '$f\t', results_svr error in ms_all phones but pau.ME);
fprintf (fid, '$f\t', results svr error in ms all phones but pau.RMSE);
fprintf (fid, '$f\t', results svr error in ms_all phones but pau.MAE);
fprintf (fid, '$f\t', results svr error in ms all phones but pau.R);
fprintf (fid, '$f\t', results_svr error in ms_all phones but pau.RP);
fprintf (fid, '\n');
for(j=1:length (phonelistcell (:,1)))
curr _phone = cell2mat (phonelistcell(j));
results svr error in ms = assessment (table(j).pho(:,1), table(j).pho(:,2),
fprintf (fid, '%s\t', curr phone);
fprintf (fid, '%d\t', size(table(l,7j) .pho,1));
fprintf (fid, '$f\t', results svr error in ms.ME);
fprintf (fid, '$f\t', results_svr error_ in ms.RMSE);
fprintf (fid, '$f\t', results svr error in ms.MAE);
fprintf (fid, '$f\t', results svr error in ms.R);
fprintf (fid, '$f\t', results svr error in ms.RP);
fprintf (fid, '\n');
end
fclose (fid) ;

L] assessment.m
function RESULTS = assessment (Labels, PreLabels,par)

oo

o

Gustavo Camps-Valls, 2007 (c)
gcamps@uv.es

o0 o

oo

Formulae in:
Assessing the Accuracy of Remotely Sensed Data
by Russell G Congalton, Kass Green. CRC Press

o° oo

o

switch lower (par)
case {'class'}

Etiquetas = union (Labels,Prelabels); % Class labels (usually, 1,2,3....
work with text labels)

NumClases = length(Etiquetas); % Number of classes

ConfusionMatrix = zeros (NumClases) ;

for i=1:NumClases
for j=1l:NumClases

ConfusionMatrix (i,J) = length(find(PrelLabels==Etiquetas (i) &
Labels==Etiquetas(j))):
end;
end;
n = sum(ConfusionMatrix(:));
PA = sum(diag(ConfusionMatrix));
OA = PA/n;
npj = sum(ConfusionMatrix,1l);
nip = sum(ConfusionMatrix,2);
PE = npj*nip;
if (n*PA-PE) == 0 && (n"2-PE) == 0
warning ('0 divided by 0'")
Kappa = 1;
else
Kappa = (n*PA-PE)/(n"2-PE);
end

thetal = OA;
theta2 = PE/n"2;
theta3 = (nip'+npj) * diag(ConfusionMatrix) / n”"2;
sumad4 = 0;
for i=1:NumClases
for j=1:NumClases
suma4 = suma4 + ConfusionMatrix(i,]j)*(nip(i) + npj(3))"2;
end;
end;
thetad4 = suma4/n"3;

'regress');

but can
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varKappa = ( thetal* (l-thetal)/ (l-theta2)"2 + 2* (1-thetal) * (2*thetal*theta2-

theta3)/ (1-theta2) "3 + (1-thetal) ~“2* (thetad4-4*theta2"2)/ (1l-theta2)”4 ) /n;
7Z = Kappa/sqrt (varKappa) ;
CI = [Kappa + 1.96*sqgrt (varKappa), Kappa - 1.96*sqgrt (varKappa)];
if NumClases==
[pl,hl] = signrank(Labels,Prelabels);
if hl==0
RESULTS.WilcoxonComment = 'The null hypothesis of both distributions come
from the same median can be rejected at the 5% level.';
elseif hl==
RESULTS.WilcoxonComment = 'The null hypothesis of both distributions come
from the same median cannot be rejected at the 5% level.';
end;
RESULTS.WilcoxonP = pl;
[p2,h2] = signtest (Labels,Prelabels);
if h2==
RESULTS.SignTestComment = 'The null hypothesis of both distributions come
from the same median can be rejected at the 5% level.';
elseif h2==
RESULTS.SignTestComment = 'The null hypothesis of both distributions come
from the same median cannot be rejected at the 5% level.';
end;
RESULTS.SignTestP = p2;
RESULTS.Chi2 = (abs(ConfusionMatrix(1l,2)-ConfusionMatrix(2,1))-

1)"2/ (ConfusionMatrix (1l,2)+ConfusionMatrix(2,1));
if RESULTS.Chi2<10

RESULTS.Chi2Comments = 'The Chi”2 is not approximated by the chi-square
distribution. Instead, the sign test should be used.';
else
RESULTS.Chi2Comments = 'The Chi”2 is approximated by the chi-square

distribution. The greater Chi”2, the lower p<0.05 and thus the difference is more
statistically significant.';
end
end

RESULTS.ConfusionMatrix = ConfusionMatrix;

RESULTS .Kappa = Kappa;
RESULTS.OA = 100*0A;
RESULTS.varKappa = varKappa;
RESULTS.Z = Z;
RESULTS.CI = CI;

case 'regress'
RESULTS .ME = mean (Labels-PrelLabels);
RESULTS.RMSE = sqgrt (mean ((Labels-Prelabels) .”2));
RESULTS.MAE = mean (abs (Labels-PrelLabels));
[rr, ppl = corrcoef (Labels, PrelLabels) ;
RESULTS.R = rr(l,2);
RESULTS.RP =pp(l,2);

otherwise

disp ('Unknown learning paradigm.')
end
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5.5.  AIZTA XAPAKTHPIZTIKQN(FEATURES)

segment duration
name

pp.name

p.name

n.name

nn.name

oo™ ™D

nn.ph cplace

R:SylStructure.parent.

ph cplace
nn.ph ctype

R:SylStructure.parent.

n.ph ctype

p.ph ctype
nn.ph cvox
pp.ph cplace

ph cvox

n.ph cplace
p.ph cvox

p.seg onsetcoda
ph ctype

R:SylStructure.parent.
R:SylStructure.parent.

n.ph vrnd

syl initial
pp.ph_ctype
:SylStructure.parent
:SylStructure.parent
.ph _cplace

o wWwto W

pp.ph vrnd
lisp onset stop

R:SylStructure.parent.

lisp onset fric
lisp coda fric
pp.ph cvox
n.ph vfront

R:SylStructure.parent.
R:SylStructure.parent.

n.ph vheight
pp.ph_vheight

R:SylStructure.parent.

R:SylStructure.parent
pp.ph vfront

lisp coda_stop

syl final

n.ph cvox

ph_vrnd
.seg_onsetcoda

o™ s

seg_onsetcoda

p.ph vheight

p.ph vrnd

pos_in syl

ph vheight

nn.ph vc

ph vfront
R:SylStructure.parent

pp.ph vc

:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.

:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.

:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.

tobi accent

stress

tobi endtone
R:Syllable.p.syl break
R:Syllable.p.stress

syl break

R:Syllable.pp.stress

R:Syllable.n.syl break
R:Syllable.n.stress

.parent.gpos
.parent.pos

R:Syllable.nn.stress
R:Syllable.n.position type
ssyl out

R:Syllable.n.syl onsetsize

R:Syllable.n.accented

R:Syllable.n.tobi endtone

R:Syllable.nn.accented
.position_ type

R:Syllable.p.syl codasize
syl onsetsize

accented

syl codasize

.R:Syllable.p.accented
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n.
n.

ph vc
ph vlng

lisp coda nasal
nn.ph vlng

:SylStructure.parent
.ph_vlng

.ph vc

.ph _vfront
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.

ph vc
ph vlng
lisp onset nasal

R:

SylStructure.parent.

pp.ph vlng

R:

ol v I ol s B )

SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.

nn.ph vrnd

R:

SylStructure.parent

nn.ph vheight

R:

SylStructure.parent.

nn.ph vfront

2ol v I vl v B S B s oS Bl o oS B O B .e BV

:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent.
:SylStructure.parent
:SylStructure.parent

.R:Syllable.p.tobi endtone

asyl out
R:Syllable.pp.accented
syl out

syl in

next accent
R:Syllable.nn.syl break
.parent.word numsyls

last accent

ssyl in
R:Syllable.pp.syl break
R:Syllable.p.tobi accent

.pos_in word
asyl in

sub phrases
R:Syllable.p.position type
R:Syllable.n.tobi accent
syl coda type
R:Syllable.p.syl coda type
R:Syllable.n.syl coda type
syl onset type
R:Syllable.p.syl onset type
R:Syllable.n.syl onset type
syl accent
.R:Syllable.p.syl accent
.R:Syllable.n.syl accent
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5.6. MOPOH APXEIOY .ARFF TOY WEKA

Etmnosvar @]

103 @attribute R:SylStructure.parent.R:Syllable.p. syl _coda_type {0.0,+5,-V,+V-5} -~
104 @attribute R:SylStructure.parent.R:Syllable.n. syl coda_type {0.0,+5,-V,+V-5} D
105 @attribute R:SylStructure.parent.syl onset_type {0.0,+V-S,+S,-V}

@attribute R:SylStructure.parent.R:Syllable.p. syl onset_type {0.0,+V-5,+5,-V}

@attribute R:SylStructure.parent.R:Syllable.n.syl onset_type {0.0,+S,+V-§,-V}

@attribute R:SylStructure.parent. syl_accent {0.0,H*,L*+H,UNA,L*,L+H*}

@attribute R:SylStructure.parent.R:Syllable.p.syl accent {0.0,H%, L*+H, UNA,L*, L+H*}

@attribute R:SylStructure.parent.R:Syllable.n. syl_accent {H,0.0,H%,L*+H,UNA,L*, L+H*}

@data
0.15,paw,0.0,0.0,pa3u,Rayw,0.9,0,0.0,0,0,0.0,0,0.0,0.0,90,0.0,0.0,-,0.0,-,0.0,0.0,0.0,0.0,0,0,0.0,1,0.0,0.0,0.0,0.0,0,0.0,0,0.0,0,90,0,0,0.0,0,0,0.0,0,0,0,
0.6,pauw,0.9,pau,paw, xks,0.0,0,0.0,0,0,0.90,0,0.9,s,0,0.9,0.90,0.0,0.9,-,0.9,-,coda,0.9,0,0,0.90,1,0.90,0.0,0.0,0.90,0,0.90,0,0.90,0,0,0,0,0.0,0,0,0.0,0,0,0,0.0
au, paw,paw, ks,¢¢,0.0,0,0.0,0,0,90.0,0,90.0,0.90,0,s,0.0,0.0,0.0,-,0.0,-,code,0.0,0,0,0.0,1,0.0,0.90,0.0,0.0,0,0.0,0,0.0,0,0,0,0,-,0,0,0.0,0,0,0,0.
slraw,pav, ee,r,L*+H,1,NONE,0,0,0.0,0,0.0,4,0,0.0,0.0,0.0,0.0,0.0,0.0,-,coda,s,1,0,-,1,0.0,content,V,0.0,0,final,4,0.0,1,1,0,0,-,1,1,NONE, 2,0,1
e|pau, ks, r,i,L*+H,1,NONE,0,0,0.0,0,0.0,0.0,0,4,s,0.0,0.0,0.0,0.0,0.0,0n8et,0.0,1,0,0.0,0,0.0,content,v,0.0,0,final, 4,0.0,1,1,0,0,-,0,1,NONE, O,
ks, ee, i, n, NONE, 0, NONE, 0,1,a,1,0.0,n,0,0.0,0.0,+,0.0,0.0,0.0,0.0,coda,q,1,0,-,1,s,content,V,0.0,1,single,4,0.0,0,1,0,0,0.0,1,1,NONE,1,0,1,fina
3 ,x,n,a,NONE,0,NONE,0,1,0.0,1,0.0,0.0,0,n,4,0.0,0.0,0.0,2,0.0,0nset,0.0,1,90,0.0,0,0.0, content,V,0.0,1, single, 4,-,0,1,0,0,0.0,0,1,NONE, 0, 2,1,
z Z,m,r,i, a,p,NONE,0,NONE, 1,0,1,1,a,s,1,0.0,0.0,-,0.0,+,0.0,0.0,coda,n,0,1,-,1,q, function,nil,0.0,0,initial, 4,0.0,0,1,0,0,0.0,2,1,NONE, 3,0,1, single
0.07783,a,%,n,p, 88, NONE, 0,NONE, 1,0,0.0,1,0.0,0.0,1,58,n,0.0,0.0,0.0,1,+,0nset,0.0,0,1,0.0,0,0.0, function,nil,a,0,initial,4,-,0,1,0,0,0.0,0,1,NONE,O,1,1,
0.10739,p,n,2,8§,2,L*+H,1,NONE, 1,0,4,0,1,£,0,0.0,0.0,+,2,-,90.0,0.0,coda,s,1,0,-,1,n,content,v,0.9,0,final,s,0.0,1,1,0,0,+,1,1,NONE, 2,0,1,1initial,o0,0,0,
0.15814,¢¢,2,p,2,3,L%+H,1,NONE, 1,0,0.0,0,0.0,0.0,0,f£,s,0.0,0.0,0.0,2,-,0nset,0.0,1,0,0.0,0,0.0, content,V,1,0,final,3,-,1,1,0,0,0.0,0,1,NONE, 0,3,1,initi
0.07259, z,p,88,4,p,NONE, 0,NONE, 0,1,1,1,4,s,0,0.0,0.0,-,1,+,0.0,0.0,cC0da, £,0,0,-,1, s,content,v,0.0,1,initial, 3,0.0,90,1,1,0,-,1,1,NONE,1,0,1,final1,0,0,0,
0.05468,3,¢e,2,p,Q,NONE, 0,NONE,0,1,0.0,1,0.0,0.0,0,5s,f£,0.0,0.0,0.0,1,+,0nset,0.0,0,0,0.0,0,0.0,content,V,a,1,initial, 3,-,0,1,1,0,0.0,0,1,NONE,0,2,1, fin
0.1073,p,2,%,9,1,NONE, O,NONE,1,0,0.0,0,1,4,1,0.0,0.0,0.0,2,-,0.0,0.0,coda, s,1,1,+,1, £, function, ady,0.9,0,final1,3,0.0,1,1,0,0,+,3,1,NONE, 2,0,1,initial, 0
0.04843,9,31,p,1,1i,NONE,0,NONE, 1,0,0.0,0,0.0,0.0,1,qg,s,0.0,0.0,0.0,0.0,-,0ns8et,0.0,1,1,0.0,0,0.0, function,ady,1,0,£final1,s,-,1,1,0,0,0.0,0,1,NONE, 0, 1,1,
0.06939,1,p,Q,ii, k,L*+H,1,NONE,0,0,v,1,0.0,s,0,0.0,0.0,-,1,0.0,0.0,0.0,co0da,q,9,0,-,1, s, function, 3dy,0.9,1,initial,2,0.90,90,1,90,0,-,1,1,NONE, 1,0,1,final
0.05149,ii,9,1,k,a,L*+H,1,NONE,0,0,0.0,1,0.0,0.0,0,s,4¢,0.0,0.0,0.0,v,0.0,0nset,0.0,0,0,0.0,0,0.0, function,ady,0.0,1,initial,2,+,0,1,0,0,0.0,0,1,NONE, O,
0.08459,k,1,ii,a,1,NONE,0,NONE,1,1,0.0,0,v,4,0,0.0,0.0,0.0,0.0,-,0.0,0.0,coda,s,1,1,-,1,q,content, 2dj,0.0,0,final1,2,0.0,1,1,0,0,0.0,2,1,NONE, 3,0,1,1init
0.0677,a,ii,k,1,ii, NONE,0,NONE,1,1,0.0,0,0.0,0.0,0,9,s,0.0,0.0,0.0,0.0,-,0nset,0.0,1,1,0.0,0,0.0, content, 3dj,v,0, final,2,-,1,1,0,0,0.0,0,1,NONE,0,1,1,1i
0.08423,1,k,a,ii,m,NONE, 1,NONE,0,0,1,1,0.0,n,1,0.0,0.0,+,v,0.0,0.0,0.0,coda,q,90,0,-,1, s,content,3d4j,0.0,0,initial,1,0.0,0,1,0,0,-,1,1,NONE,1,0,1,final,
0.07046,ii,a,1,n,4,NONE,1,NONE,0,0,0.0,1,0.0,0.0,1,n,4,0.0,0.0,0.0,1,0.0,0nset,0.0,90,0,0.0,0,0.0,content,3dj,0.0,0,inicial,1,-,9,1,90,0,0.0,0,1,NONE, 0,3
0.0973,m,1,1ii,y,s,NONE,0,NONE, 1,1,4,0,1,£,0,0.0,0.0,-,0.0,+,0.0,0.0,coda,n,0,0,+,1,q,content,N,0.0,1,mid,1,0.9,0,1,0,0,0.0,3,1,NONE,1,0,1,initial,0,0,0
0.05877,%,1i,n,s,3,NONE,O0,NONE, 1,1,0.0,0,0.0,0.0,0,f,n,0.0,0.0,0.0, 2, +,0nset,0.0,90,90,0.0,0,0.0, content,N,1,1,mid,1,-,0,1,0,0,0.0,0,1,NONE,0,1,1,initial
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5.7.  2YTKENTPQTIKOZ MINAKAZ AMTOTEAEZMATQN EKMAIAEYZH2 AATOPIOMQN
KATADQATIKQN MPOTAXEQN

Amoteléoparo test set ano apysia error

AlyoprOpog MapapeTpor CcC MAE RMSE
M5P - 0.9165 0.0172 0.0386
M5P - 0.9165 0.0172 0.0386
M5P - 0.9139 0.0171 0.0392
M5P build regression tree, 0.9145 0.0175 0.0388

minNumlnstances 2.0
M5P build regression tree, 0.9145 0.0175 0.0388
minNumlnstances 4.0
M5P build regression tree, 0.9145 0.0175 0.0388
minNumlnstances 6.0
M5P Unpruned, minNuminstances 2.0 0.9141 0.0172 0.0392
M5P Unpruned, minNuminstances 4.0 0.9141 0.0172 0.0392
M5P Unpruned, minNuminstances 6.0 0.9141 0.0172 0.0392
M5P BuildRegressionTree Unpruned 0.9138 0.0174 0.0389

minNumlInstances 4.0

Linear Regression | attributeSelecionMethod M5 - 0.9149 0.0188 0.0388
Eliminate Colinear Attributes

Linear Regression | attributeSelecionMethod M5 0.915 0.0188 0.0388
RBFnetwork minStdDev 0.01 - numClusters 2 0.2216 0.0496 0.0934
RBFnetwork minStdDev 0.01 - numClusters 4 0.68 0.0356 0.0703
RBFnetwork gninSthev 0.01 - numClusters 0.6808 0.0353 0.0702
RBFnetwork minStdDev 0.1 - numClusters 2 0.2216 0.0496 0.0934
RBFnetwork minStdDev 0.1 - numClusters 4 0.68 0.0356 0.0703
RBFnetwork minStdDev 0.1 - numClusters 6 0.6808 0.0353 0.0702
RBFnetwork minStdDev 1 - numClusters 2 0.2219 0.0495 0.0934
RBFnetwork minStdDev 1 - numClusters 4 0.68 0.0356 0.0703
RBFnetwork minStdDev 1 - numClusters 6 0.6808 0.0353 0.0702
ibk KNN=1, LinearNNSearch 0.9025 0.0215 0.0417
ibk KNN=2, LinearNNSearch 0.9105 0.0198 0.0399
ibk KNN=4, LinearNNSearch 0.9127 0.0191 0.039%4
additiveregression | Classifier: Decision stump , 0.8423 0.0307 0.0519

numlteration 5
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additiveregression | Classifier: Decision stump , 0.8773 0.0268 0.046
numlteration 10

additiveregression | Classifier: Decision stump , 0.8902 0.0243 0.0437
numlteration 15

additiveregression | Classifier: Decision stump , 0.9027 0.0226 0.0413
numlteration 25

additiveregression | Classifier: repttree , numlteration 0.9122 0.0186 0.0395
5

additiveregression | Classifier: repttree 0.9125 0.0185 0.0395
numliteration 10

additiveregression | Classifier: repttree , numlteration 0.9125 0.0185 0.0395
15

bagging Classifier: Decision stump , 0.7705 0.0338 0.0622
numlteration 2

bagging Classifier: Decision stump , 0.7345 0.0347 0.0653
numlteration 5

bagging Classifier: Decision stump , 0.7094 0.0352 0.0676
numlteration 10

bagging Classifier: Decision stump , 0.6999 0.0354 0.0684
numlteration 15

bagging Classifier: repttree , numlteration 0.9127 0.0179 0.0393
5

bagging Classifier: repttree , 0.9137 0.0178 0.0391
numlteration 10

bagging Classifier: repttree , numlteration 0.9133 0.0177 0.0392
15

bagging Classifier: m5p , numlteration 5 0.8489 0.027 0.0508

leastMedSq randomseed 0, samplesize 2 0.666 0.0268 0.0792

leastMedSq randomseed 0, samplesize 4 0.6645 0.0269 0.0793

leastMedSq randomseed 0, samplesize 6 0.6627 0.0266 0.0792

leastMedSq randomseed 2, samplesize 2 0.6658 0.0266 0.0791

leastMedSq randomseed 2, samplesize 4 0.6666 0.0267 0.0792

leastMedSq randomseed 2, samplesize 6 0.6573 0.0265 0.079

leastMedSq randomseed 5, samplesize 2 0.6652 0.0268 0.0793
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leastMedSq

randomseed 5, samplesize 4

0.6571

0.0264

0.0789

leastMedSq

randomseed 5, samplesize 6

0.6624

0.0266

0.0791
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5.8.  2YTKENTPQTIKOZ MINAKAZ ATTOTEAEZMATQN EKMAIAEYZH2 AATOPIOMQN
EPQTHMATIKQN MPOTAZEQN

Amnotehéopara test set and apyeia error

AlyoprOpog Hapapetpor CC MAE RMSE

M5P - 0.9217 0.0243 0.0427

M5P - 0.9217 0.0243 0.0427

M5P - 0.9217 0.0243 0.0427

M5P build regression tree, 0.9237 0.0219 0.0421
minNumlnstances 2.0

M5P build regression tree, 0.9237 0.0219 0.0421
minNumlnstances 4.0

M5P build regression tree, 0.9237 0.0218 0.0421
minNumlInstances 6.0

M5P Unpruned, 0.9263 0.0212 0.0416
minNumlnstances 2.0

M5P Unpruned, 0.9263 0.0212 0.0416
minNumlnstances 4.0

M5P Unpruned, 0.9266 0.0212 0.0415
minNumInstances 6.0

M5P BuildRegressionTree- 0.9243 0.0216 0.042
Unpruned-
minNumlnstances 4.0

Linear Regression | attributeSelecionMethod 0.9219 0.0243 0.0427
M5 - Eliminate Colinear
Attributes

Linear Regression | attributeSelecionMethod 0.9219 0.0243 0.0427
M5

RBFnetwork minStdDev 0.01 - 0.6193 0.0467 0.0865
numClusters 2

RBFnetwork minStdDev 0.01 - 0.6194 0.0467 0.0865
numClusters 4

RBFnetwork minStdDev 0.01 - 0.6209 0.0465 0.0864
numClusters 6

RBFnetwork minStdDev 0.1 - 0.6193 0.0467 0.0865
numClusters 2

RBFnetwork minStdDev 0.1 - 0.6194 0.0468 0.0865
numClusters 4

RBFnetwork minStdDev 0.1 - 0.621 0.0465 0.0864
numClusters 6

RBFnetwork minStdDev 1 - numClusters 0.6193 0.0467 0.0865
2

RBFnetwork minStdDev 1 - numClusters 0.6194 0.0467 0.0865
4

RBFnetwork minStdDev 1 - numClusters 0.6209 0.0465 0.0864
6

ibk KNN=1, LinearNNSearch 0.9108 0.0253 0.046

ibk KNN=2, LinearNNSearch 0.918 0.0237 0.044

ibk KNN=4, 0.9214 0.0228 0.043

LinearNNSearch




additiveregression | Classifier: Decision stump , 0.8722 0.0349 0.0538
numlteration 5

additiveregression | Classifier: Decision stump , 0.8895 0.0311 0.0503
numlteration 10

additiveregression | Classifier: Decision stump , 0.8957 0.0307 0.0489
numlteration 15

additiveregression | Classifier: Decision stump, 0.9029 0.0288 0.0473
numlteration 25

additiveregression | Classifier: repttree , 0.9149 0.0244 0.0447
numlteration 5

additiveregression | Classifier: repttree , 0.9149 0.0244 0.0447
numlteration 10

additiveregression | Classifier: repttree , 0.9149 0.0244 0.0447
numlteration 15

bagging Classifier: Decision stump , 0.7026 0.0475 0.0783
numlteration 2

bagging Classifier: Decision stump , 0.7026 0.0475 0.0783
numlteration 5

bagging Classifier: Decision stump , 0.7026 0.0476 0.0783
numlteration 10

bagging Classifier: Decision stump , 0.7026 0.0475 0.0783
numlteration 15

bagging Classifier: repttree , 0.916 0.024 0.0444
numlteration 5

bagging Classifier: repttree , 0.9166 0.0237 0.0442
numlteration 10

bagging Classifier: repttree , 0.917 0.0236 0.044
numlteration 15

bagging Classifier: m5p , 0.9138 0.0254 0.0447
numlteration 5

bagging Classifier: mbp , 0.9242 0.0226 0.0421
numlteration 10

bagging Classifier: m5p 0.9253 0.0226 0.0418
numlteration 15

leastMedSq randomseed 0, samplesize 2 | 0.6019 0.0343 0.0947

leastMedSq randomseed 0, samplesize 0.6116 0.0341 0.0945
4

leastMedSq randomseed 0, samplesize 6 | 0.6159 0.0343 0.0947

leastMedSq randomseed 2, samplesize 2 | 0.6173 0.0342 0.0947

leastMedSq randomseed 2, samplesize 4 | 0.6152 0.0342 0.0947

leastMedSq randomseed 2, samplesize 6 | 0.6112 0.0343 0.0947

leastMedSq randomseed 5, samplesize 2 | 0.6236 0.0345 0.0949

leastMedSq randomseed 5, samplesize 4 | 0.6237 0.0345 0.0949

leastMedSq randomseed 5, samplesize 6 | 0.6059 0.0342 0.0946
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5.9. ANAAYTIKOI MINAKEZ ME OAEZ TIZ TIMEZ MPOBAEWHZ, TIA KAOE OQNHMA KAI KAOE

AATOPIGMO
5.9.1. KATA®AZH — ADDITIVE REGRESSION
DPovnpa Epgavicgig ME RMSE MAE R
all plus pau 4011 0.003138 0.053820 0.021479 0.914050
all 3452 -0.000373 0.018160 0.013175 0.791135
consonants 1780 -0.000107 0.016273 0.011873 0.806754
vowels 1677 -0.000596 0.020112 0.014605 0.775248
a 336 -0.000821 0.016711 0.012238 0.631119
aa 108 -0.005213 0.029341 0.022213 0.557360
b 10 0.000300 0.036637 0.022700 -0.719399
4 -0.004500 0.014018 0.013000 0.854287
d 17 0.003588 0.019356 0.015941 0.659085
dd 54 0.001704 0.013934 0.011185 0.321339
e 241 0.000826 0.016032 0.011523 0.561783
ee 76 0.001987 0.025446 0.019750 0.447484
f 45 -0.002956 0.019067 0.014200 0.642264
g 6 -0.002500 0.010870 0.010167 0.302864
i 345 0.001133 0.018020 0.013568 0.646260
i 168 -0.002399 0.024539 0.018173 0.492726
k 77 -0.001481 0.019638 0.014883 0.499882
kk 62 0.002710 0.018448 0.014323 0.628472
ks 19 -0.005895 0.011457 0.010000 0.687579
| 90 0.000700 0.012973 0.010233 0.544081
Il 11 -0.014182 0.032985 0.022182 -0.436631
m 120 -0.000100 0.017979 0.012667 0.282619
n 227 0.001141 0.014625 0.011256 0.582910
nn 5 0.019400 0.047537 0.029400 0.392108
0 209 -0.000679 0.015738 0.011770 0.689829
00 107 -0.002860 0.026162 0.020000 0.679289
p 152 0.003658 0.016743 0.012158 0.755143
pau 559 0.024819 0.136922 0.072758 0.863273
Q 37 0.001865 0.020959 0.014189 0.534393
r 168 -0.000292 0.010706 0.007720 0.534432
s 232 -0.003220 0.015402 0.011806 0.809927
t 262 0.001698 0.015004 0.010943 0.745327
u 68 -0.001676 0.017921 0.013971 0.674719
uu 14 -0.002429 0.025405 0.019429 0.586887
v 32 -0.000219 0.012097 0.009719 0.353927
w 3 0.010667 0.015642 0.012667 0.448037
X 31 -0.008452 0.019004 0.014452 0.361599
XX 20 -0.003150 0.019760 0.016350 0.597031
y 43 -0.002395 0.015426 0.011558 0.213534
vy 22 -0.001682 0.020984 0.017227 0.377222
z 26 -0.006500 0.015817 0.012500 0.272869
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5.9.2. KATAOAZH — BAGGING

Dovnpa Epgavicgig ME RMSE MAE R
all plus pau 4011 0.003241 0.053423 0.020894 0.917615
all 3452 -0.000390 0.017311 0.012660 0.801023
consonants 1780 0.000146 0.015503 0.011428 0.818344
vowels 1677 -0.000904 0.019196 0.014013 0.783751
a 336 -0.000735 0.016059 0.011759 0.633596
aa 108 -0.003528 0.030040 0.022657 0.444634
b 10 -0.003900 0.021192 0.015300 -0.591370
4 -0.008750 0.018835 0.015250 0.191280
d 17 0.005118 0.022052 0.019235 0.063913
dd 54 -0.000056 0.014360 0.012167 0.241055
e 241 -0.000257 0.015315 0.011610 0.619425
ee 76 0.002868 0.023116 0.017868 0.530643
f 45 -0.000867 0.017843 0.013444 0.660704
g 6 -0.004833 0.012748 0.010833 -0.081095
i 345 0.000403 0.015725 0.011817 0.714756
ii 168 -0.002625 0.024456 0.018363 0.482295
k 77 -0.001065 0.017071 0.012442 0.567104
kk 62 0.001177 0.021917 0.017274 0.370002
ks 19 -0.001789 0.015228 0.012526 0.398576
| 90 0.000600 0.012056 0.009111 0.516628
1 11 -0.007636 0.034633 0.028727 0.069093
m 120 0.000433 0.014416 0.010967 0.475890
n 227 0.001524 0.014202 0.010643 0.518340
nn 5 0.018000 0.047615 0.027600 0.434617
0 209 -0.001938 0.015725 0.011584 0.659130
00 107 -0.000972 0.023547 0.019178 0.731968
p 152 0.004796 0.015759 0.010993 0.782591
pau 559 0.025667 0.136485 0.071739 0.867635
Q 37 -0.002135 0.019670 0.015270 0.629370
r 168 0.001030 0.009673 0.007161 0.587988
s 232 -0.002172 0.013719 0.010767 0.846652
t 262 0.001149 0.014374 0.010523 0.750192
u 68 -0.004853 0.017052 0.013176 0.669971
uu 14 0.000500 0.025107 0.019786 0.486740
v 32 0.000219 0.011730 0.009344 0.421298
w 3 0.011333 0.018493 0.011333 -0.890342
X 31 -0.007903 0.019053 0.014226 0.202495
XX 20 -0.004650 0.017907 0.014850 0.644232
y 43 -0.005093 0.017816 0.013884 0.038778
vy 22 0.000318 0.022174 0.018955 0.084168
z 26 -0.006115 0.014685 0.011423 0.443494
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5.9.3. KATAOAZH - IBK
Dovnpa Epogavicegig ME RMSE MAE R
all plus pau 4011 0.004416 0.052794 0.021649 0.920725
all 3452 0.000483 0.019376 0.014148 0.743938
consonants 1780 0.001150 0.018292 0.013397 0.738414
vowels 1677 -0.000132 0.020659 0.015013 0.744306
a 336 0.000515 0.017947 0.012997 0.567625
aa 108 0.012870 0.033222 0.025278 0.450969
b 10 0.000200 0.014255 0.012000 0.314582
c 4 0.022750 0.025303 0.022750 0.763881
d 17 0.012706 0.023283 0.018941 0.432149
dd 54 -0.003500 0.013165 0.010315 0.570503
e 241 -0.000780 0.017251 0.012539 0.534698
ee 76 0.007105 0.022991 0.017289 0.589573
f 45 0.004733 0.019818 0.015667 0.619992
g 6 0.005000 0.018806 0.014333 -0.249763
i 345 -0.003142 0.017151 0.012858 0.676049
ii 168 -0.006363 0.025231 0.018804 0.499549
k 77 0.000390 0.018219 0.013429 0.577924
kk 62 0.004935 0.019636 0.014323 0.629300
ks 19 0.033789 0.044054 0.038632 0.140688
| 90 0.011178 0.021248 0.016222 0.312021
Il 11 0.020727 0.034520 0.030000 0.017281
m 120 0.001992 0.015697 0.011942 0.451478
n 227 0.000665 0.013767 0.010559 0.585803
nn 5 0.031600 0.055429 0.037200 0.263458
0 209 -0.001368 0.016063 0.012258 0.693117
00 107 0.006626 0.023538 0.018738 0.759116
p 152 0.005395 0.020769 0.015053 0.615501
pau 559 0.028705 0.132969 0.067975 0.877081
Q 37 0.002324 0.019014 0.014378 0.631813
r 168 -0.007952 0.019766 0.013905 0.046179
S 232 0.001078 0.014856 0.011457 0.813636
t 262 -0.001042 0.015321 0.011500 0.716405
u 68 -0.006809 0.019415 0.015603 0.622963
uu 14 -0.007214 0.031397 0.023929 0.354494
v 32 -0.004500 0.014599 0.011938 0.416081
w 3 0.042000 0.048270 0.042000 -0.729138
X 31 0.003129 0.017377 0.012935 0.377463
XX 20 0.005100 0.017776 0.014300 0.660301
y 43 -0.010070 0.017375 0.013512 0.510958
yy 22 -0.004818 0.019788 0.016636 0.508150
z 26 -0.013000 0.020214 0.015231 0.532391
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5.9.4. KATAOAZH — LEASTMEDSQ

Dovnpa Epgavicgig ME RMSE MAE R
all plus pau 4011 0.019940 0.109881 0.033170 0.594688
all 3452 -0.000807 0.018499 0.013414 0.766435
consonants 1780 -0.001883 0.018138 0.012891 0.742576
vowels 1677 0.000405 0.019000 0.014011 0.788937
a 336 -0.000182 0.015672 0.011824 0.660008
aa 108 0.001315 0.025863 0.020519 0.611767
b 10 -0.006100 0.011014 0.009500 0.687687
4 0.000000 0.017875 0.017000 0.073657
d 17 0.000000 0.016901 0.015647 0.597375
dd 54 0.001389 0.013210 0.010019 0.428660
e 241 0.000710 0.015201 0.010817 0.618464
ee 76 0.001645 0.025843 0.020671 0.300726
f 45 -0.004178 0.018031 0.012311 0.687175
g 6 -0.011667 0.016763 0.014667 -0.361710
i 345 0.000652 0.016768 0.012646 0.671782
ii 168 0.001208 0.022196 0.016744 0.555780
k 77 -0.006325 0.022204 0.014403 0.271061
kk 62 -0.000806 0.017532 0.013226 0.721024
ks 19 0.005737 0.010768 0.009211 0.749395
| 90 -0.000789 0.011506 0.008811 0.600370
Il 11 0.009000 0.028802 0.021727 -0.391788
m 120 -0.000608 0.015069 0.010925 0.457945
n 227 0.001308 0.013096 0.010313 0.585891
nn 5 0.022800 0.044082 0.027200 0.921018
0 209 -0.001239 0.014830 0.011344 0.700742
00 107 0.002458 0.027680 0.021393 0.677616
p 152 -0.003888 0.026659 0.016336 -0.068007
pau 559 0.148063 0.290725 0.155168 -0.206845
Q 37 -0.001595 0.016760 0.013270 0.778920
r 168 -0.000643 0.016801 0.013750 -0.073827
S 232 -0.002345 0.017330 0.014052 0.782516
t 262 -0.004630 0.021309 0.013859 0.327522
u 68 -0.004471 0.015282 0.012235 0.730619
uu 14 0.004357 0.027896 0.023214 0.283871
v 32 0.000906 0.013772 0.011031 0.283510
w 3 0.025000 0.025645 0.025000 0.986761
X 31 -0.005387 0.017516 0.014290 0.324218
XX 20 -0.003400 0.014906 0.011600 0.819676
y 43 -0.001953 0.012895 0.010419 0.565703
vy 22 -0.004727 0.017181 0.014273 0.644631
z 26 -0.008577 0.014413 0.012115 0.647484
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5.9.5. KATAOAZH — LINEAR REGRESSION

Dovnpa Epogavicegig ME RMSE MAE R
all plus pau 4011 0.002845 0.051211 0.020991 0.930646
all 3452 -0.001572 0.018430 0.013723 0.773622
consonants 1780 -0.001333 0.018271 0.013470 0.745772
vowels 1677 -0.001775 0.018708 0.014026 0.796111
a 336 -0.001360 0.015097 0.011432 0.686302
aa 108 -0.005870 0.024943 0.019889 0.660985
b 10 -0.007400 0.013835 0.011800 0.496601
c 4 -0.002750 0.016756 0.015250 0.316191
d 17 -0.001000 0.017804 0.015706 0.551276
dd 54 0.003130 0.014878 0.011167 0.349890
e 241 -0.000162 0.015954 0.011473 0.579749
ee 76 0.000461 0.024115 0.019224 0.454313
f 45 -0.005533 0.019624 0.013133 0.608452
g 6 -0.011167 0.014916 0.011167 0.380318
i 345 -0.000052 0.017186 0.013055 0.642080
ii 168 -0.003405 0.020624 0.015810 0.656424
k 77 -0.005286 0.022266 0.014844 0.312351
kk 62 -0.000097 0.016345 0.012097 0.757566
ks 19 -0.006105 0.012316 0.010421 0.697602
| 90 -0.000822 0.013298 0.009933 0.543311
Il 11 -0.007727 0.029837 0.023000 -0.376529
m 120 -0.000833 0.015859 0.011300 0.444158
n 227 0.000753 0.016271 0.012797 0.468263
nn 5 0.015600 0.041449 0.025200 0.902104
0 209 -0.002627 0.016075 0.012416 0.663920
00 107 -0.004897 0.026279 0.020617 0.718349
p 152 -0.001105 0.024805 0.016711 0.147571
pau 559 0.030122 0.129308 0.065868 0.898089
Q 37 -0.000405 0.017037 0.013324 0.757261
r 168 0.000018 0.018467 0.015125 -0.056981
S 232 -0.002379 0.017558 0.013931 0.736866
t 262 -0.000622 0.018638 0.013195 0.513214
u 68 -0.005265 0.016486 0.013412 0.684401
uu 14 0.004429 0.025732 0.022000 0.467715
v 32 0.001031 0.016289 0.012531 0.181961
w 3 0.004333 0.006455 0.004333 0.997949
X 31 -0.007000 0.019253 0.016032 0.309691
XX 20 -0.003200 0.015379 0.011600 0.752891
y 43 -0.001628 0.013175 0.010977 0.602419
yy 22 -0.006545 0.017914 0.015545 0.645498
z 26 -0.011346 0.017702 0.013808 0.639877
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5.9.6. KATAOAZH — M5P

DOV Epgaviceig ME RMSE MAE R
all plus pau 4011 0.002870 | 0.052821 | 0.020151 | 0.920161
all 3452 -0.001416 | 0.017322 | 0.012331 | 0.809835
consonants 1780 -0.001134 | 0.015693 | 0.011509 | 0.820287
vowels 1677 -0.001685 | 0.018950 | 0.013231 | 0.800385
a 336 -0.000854 | 0.015295 | 0.010890 | 0.676772
aa 108 -0.005167 | 0.024253 | 0.019815 | 0.670725
b 10 -0.006600 | 0.012402 | 0.011000 | 0.550766
c 4 -0.023750 | 0.028605 | 0.023750 | 0.968289
d 17 0.004882 | 0.020772 | 0.016412 | 0.335683
dd 54 -0.000907 | 0.013479 | 0.010833 | 0.430461
e 241 -0.000004 | 0.014370 | 0.010378 | 0.673014
ee 76 0.003000 | 0.023447 | 0.017447 | 0.568543
f 45 -0.003622 | 0.017000 | 0.013667 | 0.716985
g 6 -0.018833 | 0.025479 | 0.022833 | -0.548722
i 345 -0.000710 | 0.015959 | 0.012183 | 0.716332
ii 168 -0.004065 | 0.020616 | 0.015423 | 0.637340
K 77 0.000013 | 0.019310 | 0.013675 | 0.490279
kk 62 -0.001032 | 0.016496 | 0.013258 | 0.719752
ks 19 -0.004842 | 0.020782 | 0.017263 | 0.643491
[ 90 -0.000289 | 0.011878 | 0.008711 | 0.587989
Il 11 -0.005636 | 0.028042 | 0.022364 | -0.209202
m 120 0.000525 | 0.014290 | 0.010942 | 0.577194
n 227 0.000048 | 0.012862 | 0.009943 | 0.657870
nn 5 0.008800 | 0.031151 | 0.021600 | 0.952975
0 209 -0.002024 | 0.014468 | 0.010895 | 0.730940
00 107 -0.006589 | 0.034887 | 0.020346 | 0.566757
p 152 0.000421 | 0.021327 | 0.014921 | 0.496606
pau 559 0.029335 | 0.134783 | 0.068444 | 0.872015
Q 37 -0.003135 | 0.018907 | 0.014162 | 0.644938
r 168 0.000446 | 0.009913 | 0.007125 | 0.591829
S 232 -0.003435 | 0.013704 | 0.010815 | 0.854561
t 262 0.000053 | 0.014358 | 0.010344 | 0.751034
u 68 -0.003603 | 0.017416 | 0.013485 | 0.654979
uu 14 0.003500 | 0.026505 | 0.020643 | 0.424422
v 32 -0.002812 | 0.013904 | 0.010813 | 0.360991
3 0.025000 | 0.032399 | 0.025000 | 0.851011
X 31 -0.007387 | 0.021979 | 0.015516 | 0.566687
XX 20 -0.002850 | 0.019043 | 0.014950 | 0.596615
y 43 -0.002326 | 0.013444 | 0.010233 | 0.486750
vy 22 0.000864 | 0.020012 | 0.017045 | 0.420789
z 26 -0.012962 | 0.021698 | 0.018346 | 0.377586
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5.9.7. KATAOAZH — RBFNETWORK

Dovnpa Epogavicegig ME RMSE MAE R

all plus pau 4011 0.003164 0.096546 0.041366 0.644767
all 3452 -0.000939 0.028360 0.021523 0.174196
consonants 1780 -0.003062 0.026361 0.020120 0.218243
vowels 1677 0.001416 0.030462 0.023064 0.158275
a 336 -0.000735 0.020466 0.014973 0.145603
aa 108 0.048574 0.057807 0.049463 0.145634
b 10 0.013100 0.018474 0.014500 -0.107553

c 4 0.031250 0.035570 0.031250 NaN
d 17 0.021647 0.030790 0.025882 -0.078556
dd 54 -0.009167 0.018111 0.015759 -0.205145
e 241 -0.009349 0.021552 0.017722 0.016284
ee 76 0.026987 0.038841 0.029724 -0.237027
f 45 0.012044 0.026442 0.022267 0.135935
g 6 0.015833 0.019031 0.015833 -0.288542
i 345 -0.016255 0.027387 0.023542 0.206260
ii 168 0.012351 0.028896 0.021363 0.063718
k 77 0.003987 0.021163 0.015961 0.066271
kk 62 0.013774 0.026295 0.021065 0.303820
ks 19 0.058947 0.060345 0.058947 0.317558
| 90 -0.003978 0.014067 0.011067 0.304045
Il 11 0.003909 0.025347 0.018455 -0.258369
m 120 0.000308 0.015886 0.012442 0.260640
n 227 -0.012727 0.020366 0.016744 0.115952
nn 5 0.032800 0.057623 0.039200 -0.508776
0 209 -0.007172 0.021905 0.017699 0.068319
00 107 0.032888 0.047773 0.038907 -0.020235
p 152 0.005105 0.024929 0.017513 -0.073866
pau 559 0.028497 0.248828 0.163907 -0.000000
Q 37 0.016649 0.027795 0.020486 0.444215
r 168 -0.041982 0.044868 0.041982 -0.425007
S 232 0.008698 0.024922 0.020250 0.650588
t 262 -0.008405 0.022359 0.015832 0.290430
u 68 -0.018544 0.028171 0.024574 0.111636
uu 14 0.013429 0.031410 0.024000 0.000699
v 32 -0.007906 0.015105 0.012156 0.143942
w 3 0.078667 0.081010 0.078667 -0.997949
X 31 0.016226 0.023446 0.019194 0.070526
XX 20 0.027250 0.036378 0.029250 -0.136291
y 43 -0.013023 0.020522 0.017953 0.025268
yy 22 -0.002091 0.023909 0.020909 -0.226907
z 26 -0.007846 0.015916 0.012538 0.405514
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5.9.8.

EPQTHZH — ADDITIVE REGRESSION

Dovnpa Epgaviceig ME RMSE MAE R
all plus pau 1946 0.000190 0.041509 0.023677 0.927201
all 1644 0.001122 0.025316 0.018158 0.735671
consonants 843 0.001582 0.023252 0.016733 0.679718
vowels 803 0.000780 0.027446 0.019753 0.765092
a 156 0.001526 0.024799 0.016872 0.667036
aa 39 -0.002128 0.032389 0.028026 0.513839
b -0.011250 0.018635 0.018250 -0.625672
c 5 0.025000 0.035319 0.033800 0.790752
d 0.003143 0.022136 0.019714 0.321613
dd 36 0.000111 0.021067 0.017778 0.037433
e 126 -0.000278 0.029070 0.018151 0.441437
ee 47 -0.004170 0.033011 0.027660 0.523099
f 26 0.005500 0.021138 0.016654 0.671740
g 3 -0.015333 0.022993 0.016000 -0.470926
i 181 -0.001525 0.021984 0.015978 0.707028
ii 86 0.002942 0.035046 0.026756 0.712363
k 29 -0.002931 0.016025 0.011414 0.813788
kk 33 -0.003242 0.028071 0.020212 0.618309
ks 5 0.017200 0.031343 0.026000 0.436369
| 38 0.000974 0.018498 0.013132 0.402339
Il 3 -0.051000 0.062142 0.051000 -0.889144
m 53 -0.005547 0.020652 0.015736 0.253929
n 114 -0.000053 0.016389 0.011702 0.507678
nn 2 0.058000 0.059439 0.058000 1.000.000
0 88 -0.000557 0.021848 0.015920 0.780565
00 36 0.010639 0.032026 0.026750 0.766042
p 64 0.010063 0.027228 0.018313 0.374659
pau 302 -0.004884 0.087257 0.053719 0.901315
Q 26 0.006577 0.032407 0.028500 0.071374
r 70 -0.009243 0.022977 0.016071 0.375078
S 138 0.006007 0.024100 0.017659 0.657407
t 123 0.002935 0.021455 0.016057 0.489002
u 33 0.009576 0.025753 0.019879 0.758852
uu 9 -0.004556 0.032265 0.024556 -0.190062
v 15 0.003467 0.012138 0.009200 0.187455
w 0.084000 0.088004 0.084000 -0.975284
X -0.011500 0.023213 0.020167 -0.218706
XX 7 0.020714 0.032599 0.023000 0.420460
y -0.012000 0.023076 0.021250 0.357492
yy 15 -0.005600 0.010633 0.009333 0.629401
z 10 -0.002100 0.013233 0.010900 0.597670
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5.9.9. EPQTHXH — BAGGING

Dovnpa Epgavicgig ME RMSE MAE R
all plus pau 1946 0.000540 0.038051 0.021261 0.939267
all 1644 0.001630 0.021601 0.015923 0.814387
consonants 843 0.003517 0.019626 0.015233 0.788015
vowels 803 -0.000274 0.023540 0.016690 0.833754
a 156 0.000853 0.021527 0.014660 0.756337
aa 39 -0.006744 0.025044 0.021103 0.693649
b -0.003750 0.012400 0.010750 0.443663
0.006400 0.020785 0.017200 0.855747
d 7 0.001429 0.018197 0.016286 0.535981
dd 36 -0.002750 0.015121 0.012250 0.348083
e 126 -0.000317 0.021700 0.014540 0.723850
ee 47 0.000468 0.031182 0.023277 0.566777
f 26 0.004385 0.021159 0.017615 0.655336
g 3 -0.009000 0.011091 0.009000 0.754607
i 181 -0.003464 0.020171 0.014624 0.736041
i 86 0.001849 0.028857 0.020407 0.897641
k 29 -0.002552 0.020973 0.012759 0.643881
kk 33 0.002848 0.022343 0.018364 0.798933
ks 5 0.001600 0.033621 0.026400 -0.030468
| 38 0.002421 0.016345 0.013526 0.575613
Il 3 -0.041333 0.042591 0.041333 0.496499
m 53 -0.004981 0.016062 0.012491 0.570729
n 114 0.001561 0.015411 0.012070 0.594345
nn 2 0.033000 0.036249 0.033000 1.000.000
0 88 0.001636 0.020835 0.014886 0.803167
00 36 0.005472 0.031409 0.023194 0.787357
p 64 0.011125 0.022293 0.018156 0.618080
pau 302 -0.0053%4 0.082400 0.050321 0.914537
Q 26 0.011038 0.021599 0.018654 0.816873
r 70 -0.002629 0.017249 0.013943 0.161830
S 138 0.008754 0.022774 0.017522 0.734725
t 123 0.004805 0.019868 0.015114 0.581244
u 33 0.005212 0.021595 0.017212 0.824511
uu 9 -0.020333 0.026257 0.020556 0.097222
v 15 0.012000 0.017072 0.013867 0.470392
w 0.024667 0.033337 0.029333 0.293570
X -0.002500 0.013423 0.012500 0.379551
XX 7 0.017571 0.028980 0.024714 0.556885
y 8 -0.002625 0.011385 0.010125 0.756650
vy 15 -0.000800 0.014473 0.012800 0.276908
z 10 0.003100 0.013413 0.010500 0.318813
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5.9.10. EPQTH2H — IBK

Dovnpa Epogavicegig ME RMSE MAE R
all plus pau 1946 0.002369 0.039165 0.021479 0.935602
all 1644 0.003549 0.023449 0.016637 0.778508
consonants 843 0.004147 0.020990 0.015205 0.755804
vowels 803 0.003046 0.025914 0.018234 0.791570
a 156 0.007327 0.025387 0.016904 0.665612
aa 39 0.017051 0.039286 0.029359 0.378000
b 0.002250 0.011990 0.008750 0.807939
c 0.030600 0.037414 0.035000 0.842914
d 7 0.010000 0.018662 0.015429 0.536882
dd 36 -0.004778 0.016024 0.012556 0.488264
e 126 0.001865 0.025322 0.016278 0.595788
ee 47 0.008660 0.030578 0.023809 0.635644
f 26 0.012731 0.023518 0.019192 0.713612
g 3 0.003333 0.019201 0.016000 -0.627865
i 181 -0.003022 0.019308 0.014448 0.768994
ii 86 -0.001244 0.033493 0.024291 0.738785
k 29 0.000862 0.012433 0.009552 0.890061
kk 33 0.008909 0.023217 0.017091 0.795791
ks 5 0.052600 0.054389 0.052600 0.914173
| 38 0.017316 0.024399 0.019474 0.559975
Il 3 0.013333 0.028154 0.021333 -0.044635
m 53 0.002113 0.015765 0.011434 0.555973
n 114 -0.000070 0.016447 0.012667 0.499115
nn 2 0.054000 0.057940 0.054000 -1.000.000
0 88 -0.000375 0.018921 0.014989 0.839746
00 36 0.014694 0.029543 0.022583 0.834486
p 64 0.007844 0.019143 0.014000 0.710633
pau 302 -0.004050 0.083010 0.047838 0.911669
Q 26 0.019577 0.030236 0.022885 0.608254
r 70 -0.013757 0.024024 0.018357 0.238209
S 138 0.008051 0.021464 0.015268 0.767445
t 123 0.001423 0.017440 0.012285 0.676399
u 33 0.002545 0.022072 0.017758 0.794419
uu 9 -0.004222 0.021411 0.017778 0.307644
v 15 0.000867 0.010643 0.008600 0.377944
w 0.068333 0.069673 0.068333 0.801991
X 0.023667 0.028296 0.023667 0.302229
XX 7 0.019429 0.028289 0.022000 0.691356
y 8 -0.021500 0.025239 0.021500 0.637473
yy 15 -0.003667 0.012525 0.010200 0.528555
z 10 -0.000000 0.010761 0.008600 0.573271
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5.9.11. EPQTH2H - LEASTMEDSQ

Dovnpa Epogavicegig ME RMSE MAE R
all plus pau 1946 0.021022 0.094986 0.033244 0.618585
all 1644 0.003907 0.024577 0.017133 0.769888
consonants 843 0.003089 0.020892 0.016019 0.757241
vowels 803 0.004862 0.027991 0.018366 0.782851
a 156 0.005474 0.025334 0.016282 0.683087
aa 39 0.008308 0.027611 0.022872 0.649358
b -0.006750 0.015484 0.014250 -0.092423
c 0.019400 0.027615 0.022600 0.907051
d 7 -0.001286 0.014643 0.013857 0.634898
dd 36 -0.001306 0.014986 0.011750 0.277817
e 126 0.003135 0.026029 0.015119 0.571424
ee 47 0.003745 0.032672 0.023106 0.593299
f 26 0.007154 0.022014 0.018538 0.673251
g 3 -0.013667 0.015801 0.013667 0.845447
i 181 -0.001122 0.021835 0.015309 0.702616
ii 86 0.011930 0.040452 0.026698 0.810708
k 29 -0.003276 0.022956 0.014103 0.558073
kk 33 0.002242 0.024991 0.020242 0.741562
ks 5 0.015400 0.032246 0.029400 0.243007
| 38 0.002974 0.016631 0.014026 0.556407
Il 3 -0.029333 0.031948 0.029333 -0.621757
m 53 -0.005472 0.017128 0.013547 0.489795
n 114 0.000614 0.014871 0.011509 0.594849
nn 2 0.042500 0.045238 0.042500 1.000.000
0 88 0.003682 0.023284 0.015659 0.805590
00 36 0.020500 0.040322 0.029833 0.796185
p 64 0.008563 0.024256 0.019125 0.389220
pau 302 0.114192 0.234198 0.120947 -0.192509
Q 26 0.016154 0.026056 0.021846 0.814028
r 70 -0.004586 0.018908 0.015929 0.047753
S 138 0.009333 0.024136 0.019058 0.735293
t 123 0.001813 0.022146 0.015878 0.371427
u 33 0.007909 0.026691 0.018455 0.765693
uu 9 -0.008444 0.017882 0.012444 0.206716
v 15 0.008933 0.014565 0.012000 0.475587
w 0.035333 0.039942 0.035333 0.871916
X -0.000000 0.012396 0.011667 0.359092
XX 7 0.017429 0.030294 0.024000 0.436434
y 8 -0.005000 0.010404 0.009250 0.842386
yy 15 0.000733 0.012551 0.010333 0.479868
z 10 0.000800 0.010611 0.008800 0.511608
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5.9.12. EPQTH2H — LINEAR REGRESSION

Dovnpa Epogavicegig ME RMSE MAE R
all plus pau 1946 0.000201 0.039171 0.022929 0.935355
all 1644 0.001375 0.023676 0.017737 0.768548
consonants 843 0.003757 0.022621 0.017771 0.707846
vowels 803 -0.001050 0.024767 0.017735 0.815130
a 156 0.000853 0.023407 0.016288 0.696823
aa 39 -0.008231 0.026537 0.021974 0.659892
b -0.002000 0.014089 0.012500 0.047051
c 0.016200 0.023652 0.021000 0.910822
d 7 -0.001571 0.022479 0.017571 0.525485
dd 36 -0.003444 0.019007 0.015000 0.266947
e 126 -0.000294 0.023479 0.015262 0.657445
ee 47 -0.004553 0.028752 0.022340 0.772084
f 26 0.003269 0.025176 0.021885 0.450837
g 3 -0.009333 0.013292 0.012000 -0.289474
i 181 -0.004530 0.021333 0.016033 0.708369
ii 86 0.002721 0.031967 0.022744 0.876498
k 29 -0.003966 0.023292 0.014724 0.531753
kk 33 0.000848 0.025010 0.020788 0.708956
ks 5 0.006200 0.026119 0.021000 0.447938
| 38 0.004184 0.018320 0.015026 0.511776
Il 3 -0.037000 0.039467 0.037000 0.178007
m 53 -0.006132 0.018840 0.014283 0.478882
n 114 0.001614 0.018233 0.013965 0.517368
nn 2 0.031500 0.034677 0.031500 1.000.000
0 88 -0.000057 0.020418 0.014761 0.842730
00 36 0.004306 0.032344 0.024250 0.781429
p 64 0.012297 0.026331 0.022359 0.386605
pau 302 -0.006189 0.082679 0.051195 0.913178
Q 26 0.015192 0.024644 0.021038 0.814159
r 70 -0.002929 0.022402 0.018929 0.015470
S 138 0.009406 0.026199 0.020696 0.618754
t 123 0.005033 0.022569 0.016854 0.401945
u 33 0.004758 0.023328 0.017848 0.796372
uu 9 -0.020889 0.026571 0.020889 0.141935
v 15 0.012067 0.018795 0.015667 0.405138
w 0.022000 0.031059 0.028000 0.343271
X -0.001167 0.013159 0.012500 0.332795
XX 7 0.020143 0.035867 0.032429 0.028482
y 8 -0.003250 0.013910 0.012250 0.679259
yy 15 0.000133 0.013382 0.010800 0.484683
z 10 0.000700 0.016592 0.013300 0.297214
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5.9.13. EPQTHXH — M5P

Dovnpa Epogavicegig ME RMSE MAE R
all plus pau 1946 0.000514 0.036533 0.019404 0.944067
all 1644 0.001263 0.019705 0.014447 0.846635
consonants 843 0.002450 0.017226 0.012931 0.840005
vowels 803 0.000066 0.022042 0.016061 0.852057
a 156 0.002083 0.020340 0.014353 0.784354
aa 39 0.001154 0.025399 0.020282 0.680054
b 0.001750 0.011478 0.008750 0.612774
c 0.014200 0.028436 0.025800 0.783291
d 7 -0.004857 0.015194 0.012286 0.677201
dd 36 -0.003167 0.015927 0.011778 0.244483
e 126 0.000222 0.020393 0.014698 0.755214
ee 47 -0.002830 0.025923 0.019766 0.743162
f 26 0.003192 0.016915 0.014423 0.807129
g 3 -0.018333 0.023101 0.019000 -0.999920
i 181 -0.002083 0.019830 0.014249 0.763048
ii 86 -0.000372 0.027004 0.020140 0.857981
k 29 0.001069 0.017913 0.012172 0.750425
kk 33 0.001030 0.019977 0.013636 0.825766
ks 5 0.014000 0.022601 0.018800 0.913137
| 38 0.004605 0.016148 0.012921 0.621714
Il 3 -0.043333 0.043917 0.043333 0.527812
m 53 -0.001868 0.016199 0.012434 0.497413
n 114 -0.000754 0.014999 0.011684 0.580422
nn 2 0.020500 0.031185 0.023500 HitHHHHHH
0 88 0.000386 0.017303 0.012727 0.866191
00 36 0.005694 0.027461 0.020583 0.818908
p 64 0.007813 0.019697 0.013844 0.690248
pau 302 -0.003566 0.080539 0.046387 0.917291
Q 26 0.008231 0.022849 0.018615 0.671545
r 70 -0.000671 0.010015 0.007786 0.717886
S 138 0.006239 0.018243 0.014500 0.842133
t 123 0.001992 0.016736 0.012041 0.710135
u 33 0.005606 0.021649 0.018152 0.816610
uu 9 -0.029778 0.036028 0.029778 -0.417528
v 15 0.006800 0.015419 0.012267 0.104852
w 0.021000 0.026147 0.021667 0.992913
X 0.003833 0.017921 0.013167 0.327661
XX 7 0.016857 0.023489 0.017714 0.840982
y 8 0.000750 0.016279 0.014250 0.281520
yy 15 -0.000400 0.014348 0.011867 0.239030
z 10 -0.000800 0.010780 0.009800 0.456968
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5.9.14. EPQTH>H — RBFNETWORK

Dovnpa Epogavicegig ME RMSE MAE R

all plus pau 1946 -0.000022 0.086042 0.045465 0.629460
all 1644 0.000307 0.036599 0.027214 0.133779
consonants 843 -0.000324 0.030827 0.023667 0.181852
vowels 803 0.001128 0.041902 0.031029 0.103008
a 156 0.002250 0.032417 0.022391 0.074019
aa 39 0.050692 0.060317 0.051154 0.287194
b 0.008750 0.011325 0.008750 0.925527
c 0.052200 0.064248 0.053800 0.228601
d 7 0.024143 0.028508 0.024143 0.870946
dd 36 -0.007278 0.018158 0.015611 -0.168173
e 126 -0.011667 0.033334 0.024952 0.071296
ee 47 0.033979 0.050771 0.036957 0.089037
f 26 0.023038 0.036189 0.028885 -0.110766

g 3 -0.004333 0.009950 0.009667 NaN
i 181 -0.024232 0.038292 0.033381 0.012792
ii 86 0.023035 0.054542 0.034570 0.068943
k 29 0.002793 0.024611 0.018241 0.614682
kk 33 0.010545 0.033302 0.026121 0.595698
ks 5 0.057000 0.062362 0.057000 0.566603
| 38 0.003316 0.018784 0.015947 0.363674
Il 3 0.007667 0.013128 0.012333 -0.367402
m 53 -0.000906 0.018157 0.014000 0.175967
n 114 -0.013982 0.023179 0.018474 0.067237

nn 2 0.064000 0.066761 0.064000 NaN
0 88 -0.003114 0.034888 0.027068 0.023548
00 36 0.045250 0.064039 0.049194 0.227025
p 64 0.007469 0.024262 0.018469 0.370748
pau 302 -0.001811 0.201030 0.144818 0.000000
Q 26 0.030115 0.040827 0.034654 0.284147
r 70 -0.048086 0.050641 0.048171 -0.194492
S 138 0.0175%4 0.036260 0.029304 -0.177759
t 123 -0.007846 0.022743 0.017813 0.522485
u 33 -0.020121 0.041113 0.034364 0.116190
uu 9 0.004111 0.015766 0.013000 0.000000
v 15 -0.008000 0.012936 0.010800 0.049019
w 0.073000 0.075835 0.073000 0.590301
X 0.017000 0.021048 0.017000 0.491434
XX 7 0.040857 0.049223 0.041143 -0.088046
y 8 -0.017750 0.024520 0.018500 0.092094
yy 15 -0.005933 0.011975 0.009933 0.310004
z 10 -0.002500 0.009742 0.008300 0.461152
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