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IHNEPIAHYH

H €£6pvén keyévou eivar o topéag eketvog TG EMGTNUNG VTOAOYIGT®V, O 0T0{0g
emyelpel va emAVoEL To TPOPANUA TNG VITEPYEIMONC TANPOPOPIDV OV gival dabéoipeg oTov
TOYKOGO 16Td. XNV 0vcia, autd Tov emyepel va kavel n e€0puén keévov, givar va
OVOKOADYEL KavoOpla TANPOQPOPia, YPNOLUOTOIMVTOS TANPOPOPIES 01 0Toieg VILdpyovV GE
OLPOPETIKES YPOTTES TTNYEG.

Me Vv moapodoa mTuylokn enyelpeiton 1 HEAET TOV PACIKOV TEYVIKOV TOV TOUEN
exetvov, kaBmg Kot M avamTuén TPAOEYUATOV, EKTOOEVTIKOD GKOTOV, TV PBacIKOTEP®V
alyopiBumv eE6puéng Keylévoo.

To epyaieio mov ypnolpomoteitan Yo TNV GLYYPAEN TOV TOPASEYUATOV QVTAOV, Elval
10 MATLAB (MATrix LABoratory), 10 omoio &ivan éva mepifdiiov  aplOuntikng
VTOAOYIGTIKNG, TO OTOi0 ONANdY| YPNOWOMOlEiTol KATA KVUPO AOYO Yoo pHoOnuoTikd
mpoPiquata. To MATLAB, yw epyacieg pe eE0puén keyévov, Tapéyet 101k6 toolbox, to text
analytics (vmoompiletanr amd v €kdoon R2017b kot petd), 1o omoio €xel LAOTOMUEVOVG
alyopiBuovg v mpoemeEepyasio, avalvon Kot LOVTEAOTOINOT OEG0UEVOV GE HOPPT| OTTAOD

KEWEVOU.
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SUMMARY

Text Mining is the area of computer science that seeks to solve the problem of
information overflow that is available on the world wide web. In essence, what text mining is
trying to do, is discover new information, using information that exists in different written
sources.

The present thesis attempts to study the basic techniques of that field, as well as the
development of examples, for educational purposes, of the most basic text mining algorithms.

The tool used to write these examples is MATLAB (MATrix LABoratory), which is a
numerical computing environment that is used primarily for mathematical problems.
MATLAB, for text mining tasks, provides a special toolbox, text analytics (supported by
R2017b and later), which has implemented algorithms for pre-processing, analyzing and

modeling data in plain text.
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1.EIZAT'OQOT'H

H E&opvén Keévoo (text mining) ivot £vo GOVOAO TEYVIKMOV 01 0TO1EG YPNOYLOTO0VV
Enelepyacio Puowmng MAdocag, Yo va E0yovv TOADTILEG TANPOPOPIES 0md 0 dOUNTO, TOAAEG
QOpEG, Keevo.

H dwdikasio oot givatl yvoot kot og Avdivon Keyévov (text analysis) kot amoteet
TNV 0VGio TNV JdIKAGTIN LETATPOTNG OOOUNTOV KEYWEVOV, GE YPNOIUN TANPOPOpia, 1) ool
elvar emefepydoun and tov vmOAOYloT.  Avtd eivoar duvard va mporypotomoindet,
avayvopilovtog péca oto keipevo mapopotla Oépata, potifo akdun kot oyetikég AEEEIS
KAEWOEL.

H mapovoa mruyoxn otoxedel oty HEAETN QLTOV TOV TEYVIKOV, KaB®OG Kol otV
TOPOVGIOoT GYETIKAOV Tapaderypatov 6to epyorieio MATLAB. T tov Adyo avtd, 1) epyacio
dopeiton pe Tov okdAovBo TpoTO:!

Xmv apyn, EmyEpeital va yivel pa mepoutépm avaivorn g e£0puéng keévov,
eENYDOVTAG TIG S0POPETIKES TEXVIKES OAAL KOl EQAPLOYES TNG.

2 ovvéyela, Tapovotdlovtal GLVOTTIKA To YapakTnPloTikd Tov MATLAB kot tov
toolbox 10 omoio mpoKeltal va ypnoiponmombel yioo v avantuén tev mapaderypatov. Ta
TopadEtypaTa 0V TA, Yivetol Tpoomadeia va eivor uKpa og EKktaot, kabmg Kot va givorl evvonta
oTNV AVAYV®GOT], 010TL GKOTO £Y0LV va, foncovy ToV avayvmdGT 6TV KATOVOTOT) TG AOYIKNG
¢ KdOe dradikaciog Tov avaAdETAL.

210 emdpeva keeaiaia, Eekwva 1, oe Pabog, mapovsioon TV SPOPOV TEXVIKMV,
Sy mpilovtdg tec oe:

®  JlaywpPIoUOS KeWWEVOD o€ TPotaoels kol Aécels, eaymyn omiadn tokens,
dedoLéVOL €vOg GLVOLOVL EYYPAP®V,

®  KOVOVIKOTOINON TUNUAT®Y, TPOToToinon dniadn twv tokens €161 dote va givat
e0KoAN M opadomoinon tovg (Y mapdoetypa, ot AéEelg “Odokarog” kot
“ddiokaror” mpémel va Bewpovvtar g Eva token ko Gyt dV0),

® agpaipson un embountov tunuatoy, agaipeon dniadn Olwv twv tokens ta
omoia 0ev mOPEYOVY KOopio OmOAVT®MG TANPOPOopio Yo To Keipevo, dmwg To
onpeia otiéng N ol yapaktpeg (m.y. n wodAa “-).

e uoviélo Bag of Words, dwdwkacio pe tnv omoia Ppiokovpe yoo «daOe

pepovopévo token, oe moca Eyypaga Bpickeror.

2¢eA. 5



2. TEXNIKEY KAI EOGAPMOI'EYX THY EZOPYEHYX
KEIMENOY

Onwg avagépbnke mponyovuévme, otoyxog e e£0puéng keyévou etvan n e&oywyn
YPAONG TANPOQOpiag, omd KEIPEVO TO OO0 HITopEl Vo etvat eite MUL-0OUNLEVO, EITE EVIEADG
adounto. I'a va pmop€cel va To TPayIaToToMGEL AVTO, YPNCILOTOLEL EpYALELD ATO S1APOPOVE
Topeic 0mwc n avakmon mAnpoeopiog (Information Retrieval), e£6pvén dedopévov (data
mining), pnyavikn péonon (machine learning), otatioTikn K.T.A.

IMa v mepartépm Katavonomn Tov TOUEN VTOV, UTOPOLUE Vo Ywpicovue v OAN
dudkacio g e£0pvéng Keywévov o 5 Pactkd Prypoto:

1. ZvAhoyn addung TANpo@opiog, amd TOALUTAES TNYEC (OT®G Yo TOPEOETY IO
amAd Kelpevo, 16T0GEAMOES, e-mails k.a..).

2. Tlpoemetepyacio dedopévav, kot apaipeon un embopntov dedopuévov. To
tedevtaio pog Pondd va kpotdpe pudévo tig embountéc mAnpo@opiec mov
Bpiokovtot 6ta dedopéva.

3. Metatpomy OANC TG adOunG mANpogopiag mov  GVAAEEauE KoL
eneEepyaotnkape (LOVo 1 emBount TAnpogopia) oe SOUNUEVN.

4. Avoibovue cvoyetioelg péoa oto dES0UEVOL.

5. Amofnkevovpe 6AN TV TANpoPopia mov EGyape o€ po Baon dedoUEVOV.

To mapoxkdto oynua teprypaeet Ta tpoavaepfévia Pripata:

ANALYSIS OF
DATA

UNSTRUCTURED
TEXT

Ewdva 1: Bipata dodikaciog eE0puéng keyévou

TIny": upgrad.com/blog/what-is-text-mining-techniques-and-applications/
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http://upgrad.com/blog/what-is-text-mining-techniques-and-applications/

2.1. TEXNIKEX EEOPYEHX KEIMENOY

Tig meprocoTEPES POpPE, OTaV BEAovue va Kavovpe €E0pLEN KeEWWEVOL, EYOLUE Vo
Kévoope pe évav mlapa moAD peydAo Oyko mAnpoeopumv, amd Tov omoio emiBuuole,
OLTOLLOTOTOMUEVO, VO LTOPOVUE VO, EEAYOVUE O,TL ¥pNoIUN TANpoPopia propovpe. [a tov
AOYo avTO, PTOPOVUE Vo Sloy®PICOLUE TNV dWOIKAGIO VT GE SAPOPES UELOVMUEVES
TEYVIKEG N VTTO-O10OIKOGTES.

H npdtn teyvikn mov Ba dodpe givar ) avaxtyon tinpopopiag (Information Retrieval).
H teyvum avm tpodkettal otnyv ovsia yio £va 6Tad10 TpogTotacioc. Avtd mov tpoomaboe
Vo Kdvoupe €00 elvarl va GVAAEEOLLE VAMKO, GE LOPPT KEWEVOD, OO SLAPOPES TNYES, OTMG
16TOGEADEC, M| apyeia GTOV TPOCHOTIKO OGS VITOAOYIGTY], Yoo avdAvon. To cvotiuoto avtd,
umopoHv emiong va. YpNOUOTO0vV Kot 0AyopiBpovg TapakoAovnong g GVUTEPIPOPES TOV
xpnom. Eva peydrio moapddetypo t€t0100 GUOTAHOTOS fvar kot 1 pmyoavn avalntmong g
Google.

H peiwon didoroong (dimensionality reduction) sivat puo teyvikn mpoeneepyasiog tov
dedopévev. ZOpeova pe auth, Yo kabe pepovouévn AEEn mov €xovue mpootabovue va
Bpovpe t pila TG, £T61 OGTE VO LEUDGOVE TO CLVOAIKO LUEYEDOG TV GEOOUEVAOV TOV EXOVLE
OLALEEEL.

H avayvaopion ovouatilouevawv ovrotitwv (named entity recognition) mpoketton yio,
OTOTIOTIKN TEYVIKN M omoio otoryeion péca oto KeEIPeEVO Om®G avOp®TOVS, OPYOVIGHOVG,
OVOLLOTO, TEPLOYDV, OPLGUEVEC GUVTOLOYPAPIES K.T.A.

H ovoyétion (coreference) eivon o mpocdiopiopds Opwv (m.). OLGLICTIKMV) OV
avaeEépovtal 6To 1010 avtikeipevo. o mapaderypa, OTMS avapEépOnke TPONYOLUEVMC, O OPOG
“dhokaroc” kot “ddckaror” lval OVO OPOL TOV KATAE TNV OVAALGT] TOV KEWWEVOD, TPOKELITOL Y10,
70 1010 avTIKEILEVO, ONANOT TOV EKTOOELTIKO. XVVEN®S Bo mpénel va Bewpovvtal wg Eva
ototyeio avri yia 6vo.

H avdivon ovvoucOnudrwv (Sentiment analysis) sivat teyvikn pe v onoia e&dyovtat
PO PES LOPPEG TANPOPOPIOG GYETIKA LLE TN CLUTEPLPOPE, OIS TO cuvaicOnua, | droymn, N
duéBeon 1 kou n cvykivnon.

H ouadomoinon eyypdpewv (document clustering) eivor n dwadwacio pe v omoio

npocdopilovpe opdoeg amd TavopodTLTT £YYPAPAL.
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H kamnpyopromoinon (categorization) eivor, téhog, 1 Sodkacioo emPAeTOUEVNS
UNYOVIKNG Labnong, pe tnv omoia éva Kelevo avTiotolygitol o€ £€va GLVOAO TPOKABOPIoUEVMV

OepdTov, aviroya e To TEPIEXOUEVO TOV.

2.2. EOAPMOI'EZ EEOPYEHX KEIMENOY

Ot teyvikég kot ta gpyodreia eE6pLENG KEWWEVOL, ONUEP, EYOVV EMNPEAGEL APKETE TN
Brounyavia, Ppiokovtag epapuoyEC amd TOV OKAOMUOIKO YMdPO, TNV LYEWOVOUIKT TtepiBaiym,
HEYPL KOl TO LEGOL KOVMVIKNG SIKTVMOTC.

Apywcd, ag dovue ™V epapuoyn ™G €EOPLENG KEWEVOL OTO UECO KOIVWVIKHG
oitvwons. YTAPYOUV Tapa TOALN pYaAEin TO OTTOI0L GTOYEVOVYV GTNV AVAALGN TNG EMIOOCNC
TV pécwv autdv. o mapddstypa, vrdpyovy epyoieio Ta 0TOi0l GOV EMTPEMOVY VOl OELS TOV
apBud Tov posts, likes ko akolovBwv (followers) ¢ etapeiog cov, emTPENOVTAC GOV Va
OIS TNV AVTOTOKPLIoT TTOV £XEL O KOGLOG Y10 TNV ETAPEIN GOV, 1) TO TEPLEYOUEVO TTOV UITOPEL VoL
TOPEYELC.

210 YOpo NG Proiatpixng, N €E0pLEN KEWEVOL UTOPEL VOL OIEVKOAVVEL KAVIKEG GTIOVOEG
N Kot TV 10Tpikn akpifeta, Kabmg Hropovv va eupetnplicovy KAVIKd cuupdvia e peyaieg
OEPEC OEOOUEVOV OO GUUTTMOUOTO, TOPEVEPYEIEG N KOl OVOQPOPEG OO  OlYVWOOTIKES

eEetdoels.

Plain text mining

Information retrieval

Get protein names and UniProt IDs
from PDB

~~

Get protein names, alternative and short

names from UniProtKB

and number

~~

Simple filters
fvent accessibility of mined residues

SVM-enhanced

text mining

Abstract classification

SVM model with optimum set of features

Ewdva 2: mapdaderypo epappoyng text mining yio tn LEAETN GUVOECE®V TPWTEIVOV
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IInyn: https://en.wikipedia.org/wiki/Text_mining

[ToAAég yvwoTég etaupeieg mov mapéyovv unyavés avalnmnons (6nwg n Google, N N
Y ahoo) pmopovv va xpnoIoTomGouV TIC TpoavapepBeiceg TeXVIKES, e 6KOTO Vo fEATIOGOVY
TOV TPOTO ovalTNONG Kol EDPETNPINOTG TOV YPTCLOTOOVV, PE GKOTO TNV KAAVTEPT) TOLOTNTO
TOV OTOTEAEGUATOV TOVC.

Téhog akdpo kot n avaivon cvvalcOnudtov umopel vo eQApPUOCTEL GTO YDPO TOV

701V, VTOAOYILOVTOG TOGO KOAY £IvOl Lo KPLTIKY] Y10 (Ol GUYKEKPLLEVT] TOViL.

3.MATLAB KAI TEXT ANALYTICS TOOLBOX

2V mopodoa TTUYLOKY, Yo KaOe texvikn €£0puéng keyévov mov Ba avaivbel, Ha
akoAovOet ko éva pikpo mapaderypo oe MATLAB. Xe avtd 1o kepdioto Ba yivel pio cvvtoun
EMOKOTNON TOV gpyareiov, kKaBMOC kat Tov toolbox mov ypnoiponotovpe. H €kdoon n omoia

YPNOOTOMONKE V1o TNV EKTELEST TV TTopadeypdTov gival ) R2018a.

About MATLAB

R2018a (9.4.0.813654)
64-bit (win64)

February 23, 2018
License Number: 968398

Ewdva 3: ékdoon MATLAB

Mo v extéheon tov epappoydv mov Bo vAomombovv, 10 MATLAB mapéyet
Eexmprot PPAoONKkn, oe dopopetikd toolbox, To omoio ovopdleton text analytics toolbox. H

£kd00M TOL GLYKEKPLUEVOL toolbox mov ypnolponoteital dd, etvaun 1.1.

>> help textanalytics
Text Analytics Toolbox
Version 1.1 (R2018a) 06-Feb-2018

Euwcdva 4: ékdoon text analytics toolbox
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3.1. 2YNTOMH EIZAI'Qr'H 1O MATLAB

To MATLAB cgivor éva mpdypoppe oplOuntik@dv vTOAOYICUOV POCICHEVO OGN
ypapkn dAyefpa. H ovopacio tov mpoépyeton amd i AéEeg Matrix Laboratory, dnAaon
Epyaotipro [Tivdkwv. To wpodypappo avtd snpovpyndnke and tnv Mathworks kot Egkivnoe
®¢ o amA] YAMGGO TPOYPOUUOTIGHOD TIVAK®V. XNUEPC, UE TPOCONKN S0POPETIKAOV

toolbox, éyel eelyOel og €va 1oyvpdTato epyaireio.

3.1.1. Eykatdotaon tov MATLAB ctov vtoAoyiom)

Mo va xoatefdoovpe T0 TPOYPAULO EYKATAGTOONG TNYOIVOVUE GTNV 1GTOCEAIDN TNG
Mathworks. H 1otoceAida mapéyel €ite 10 TANPES AOEWBOTOVUEVO TPOIOV, TNV SOKILUGTIKY
éxooom Kabdg kol gl eoltnTikny €kdoon. [ v ayopd ddgwg ypnong Tov TPoidovtog
amouteiton 1 dnMuovpyia Aoyoplacpol 6T GeALda.

Mo oAokANpwOel 1 Tapomdve dodkacio, EKTEAOVUE TO TPOYPULLLO EYKOTAGTOCNC.

4\ MathWoriks Instalier L (). S |
Install MathWorks Software o
MATLAB
This program will install MathWorks products on your computer. You may also be required to SI 1\1 L'l l‘\' K
2ctrvate your software. s
© [nstall using the Intermet . Cgnnection Settings . R2013a

Install without using the Internet

MathWorks products are protected by patents (see www.mathworks.com/patents) and copynght
laws. By entering into the Software License Agreement that follows, you will also agree to
additional restnictions on your use of these programs. Any unauthorized use, reproduction, or
distribution may result in cnvil and criminal penalties.

MATLAB and Ssmubink are registered trademarks of The MathWorks, Inc. Please see
www.mathworks.com/trademarks for a list of additional trademarks. Other product or brand
names may be trademarks or registered trademarks of their respective holders.

BT ) MathWorks

Ewdva 5: gykatdotaon too MATLAB - 1
TIny": https://www.tutorialspoint.com/matlab/matlab_environment.htm

2 ovvéyewr Ba pog Inmbel va swodyovpe to €yypapo adewg (licence file) to omoio

ayopdoape, Kot apol T0 E16AYOLLLE, Oa 00NyNO0VLE TNV TOPUKAT® EKOVAL:
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[ & 1% Complete [E=gor <N

Installing MATLAB 8.1 About 40 minutes remaining

[ Bouwse |

« ) MathWorks-

Ewoéva 6: eykatdotoaon too MATLAB - 2
TInyn: https://www.tutorialspoint.com/matlab/matlab_environment.htm

3.1.2. To mapaBvpo evIOA®V, 0 TPEY®Y PAKELOG KO O YMDPOS EPYOGIOG

Me v oAokAnpwon g eykatdotaons tov MATLAB, Ba 0dnynfodue oto kevipikd

mopdOvpo TG EPOPUOYNG.

) MATLAB R2018a

HOME i ()R] Search Documentation
W e o] i "y e = =
@88 y g @ @ ® 8 e ® 8 @
GetMore Install Package  Optmzation  Analoginput SignalAnalyzer MATLAB Coder Application  Classificatn  NeuralNet  NewrslNet  NeuralNet  NeuralNetTme Regresson Distribution
nope: R Esn Recorder Compier Leamer  Clustering Fitng  PattemReco..  Series Learner Fiter

FILE APPS
<G EE > G ProgamFiles » MATLAB » R2018al » bin »
Current Folder (Ol Command Window

|

Name o> |
arch &
ml‘ifgmw MAPAGYPO ENTOAQN
oh TPEXQN
n32 DAKEAOZ

7 ledataxml

24 lcdataxsd

[] Iedata_utf8.xml
4\ matlab.exe

[Z] mbuild.bat

[=] mec.bat

[Z] mex.bat

1 mex.ol
Details

@[>

Workspace

| Name - Value

XQPOZ
EPFrAZIAZ

Ewodva 7: kevipkd mapdabupo npoypdppatogc MATLAB

To mapdbvpo evioddv (command window), eivar 10 mOpdOvpo oTO OMOIO
TANKTPOAOYOVLLE TIG EVIOAES TIG 0Toieg BEAOVE VL EKTEAECOVLLE.

210 mapdBvpo tov Tpéyovtoc paxérov (current folder), pmopode pmopovpe vo dovLe
10 TEPLEYOUEVA TOV QPaKkELOL oV PAémet exeivn ™ ottyuq to MATLAB. H owopoun (path)
OV PaKEAOL Qaivetor otV umdpa devbuvong and mive. To mapdbuvpo avtd pumopet va

YPNOEVGEL Y10 TNV KOAVTEPT OPYAVOGT) TOV TPOYPOUUATOV Lag (Scripts).
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Téhog, 610 YOO epyaciog (workspace) Bpickovial OAheg ot amoOnkevUEveg LETAPANTEG

Ko TVOKEG TOV dMpovpynnkav and 1o Tapdbvpo EVIOADV.

3.1.3. AvéBeon petafintov octo MATLAB

To MATLAB &ivot pio YAOGGO TPOYPOUUOTIGLOD TIVAK®V, GUVETOS KAOE LeTafAnTn
n omoia onuovpyeiton exel, avtipetomileton ©¢ mivakag. o mopdderypo, vy vo
ONMovpyYNGovVHE pio amAn petoPfAnt Ko va g avabéoovpe v Ty 1, oto mapabupo
EVIOADV TTPETEL VAL YPAWOLLE TNV EVIOAN
a =1

To amotédeospa givor vo 0oOpe 610 TAPEOVPO EVIOADV TO TEPIEXOUEVO TNG LETAPANTNG a.

Command Window

Ewcdva 8: dnuiovpyia petafinmg a
OAAG EMTAEOV, UTOPOVLLE VO TTOPOTIPCGOVUE TG OTO XDOPO £pyaciag epeaviletar mAEOV 1

HETOPANTA TOL HLOMG ONUIOVPYNGOLLE.

Workspace

Mame « Yalue

Ela | 1

Ewcdva 9: petapint a oto workspace

Av kdvoupe o KMk otn petofAnty, 0o mapatnpioovpe Tog epgaviCetot éva véo

napdBupo, Le Ta TANPN TEPLEYOUEVA TNG LETAPANTAG LOg:

2¢eA 12



% Variables - a
| a 3|

FH 1%1 double

1

e W b g

Ewoéva 10: minpn nepreydpeva g petafAntme a
[Tapatnpodpe dNAadN TG KOO Kol pio oA T arodnkedetan o¢ mivoakag 1x1.

Topa yio va onpovpynoovpe évav mivoka opkel o610 mopdbvpo EVIOADV va
TANKTPOAOYNGOVUE TNV aKOAOLON EVTOAN:
b = [1 2 3]
To amotéieopa etvar va onuovpyndei n petapint b, n omoia eivon mivaxog 1x3 (1 ypopuun

kol 3 otieg). To mopamdved PmopodUe Vo TO SLOKPIVOLE Kol oV KAVOUUE OMAO KAIK OTn

LETOPANTA OTN YPOUUN EVIOADV:

B% Variables - b

| b |
FH 1x32 double

1
2 3

Wk W

Ewcdva 11: mnpn mepieydpeva petafinmes b
Me mapopoto tpdmo, av amodnkedoovpe oe petafint) po cvpPorocelpd, avtd mov Ba yivel,

etvai va onuovpyndei évag mivaxag 1x1 tomov string.

3.1.4. Anuovpyia kot extéleon apyeiwv script

210 MATLAB pmopovpe vo opadoTO|GOVUE EVIOAES KOL VO TIG EKTEAEGOVIE OAEG

pali pe ) popoen script. Zta apyeio script tov MATLAB amofnkebovion mévta pe v
KatédAngn .m.

E@ocov oryovpeutolpe Tog EilocTE GTOV 0MGTO KATAAOYO, UITOPOVLLE VO KAVOLLLE de&T

KAMK GTO YMPO TOV TPEYOVTOS pakéAov, kot va emaéovpe New File ko ot cvvéyela Script.
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# arch A
2] m3iregistry
& registry
£} util
& win32
+ winb4
[Z] deploytool.bat
| ledataxml
Open Current Folder in Explorer
New Folder
New File Script
Live Script
= Function
Compare Against
Live Function
Source Control
Example
Ctrl+V Class
Add to Path Mocet
v Indicate Files Not on Path o F'Ie
Find Files Ctrl+Shift+F
Up One Level Backspace
Reports >
Refresh F5 P ,
Collapse All P ." »

Ewodva 12: Anpuovpyia script

210V TPEY®V PAKEAO TAEOV QOIVETAL TO VEO OPYEL0 TOV SNUIOVPYTCOLLE.

Mame =
4 untitled.m

Ewodva 13: gupdvion script 6tov Tpéyov @AKeL0

To apyeio avtd TOpo propovpe va to petovopdoovpe. Ilpénel va 600el mpocoyn oto

veyovog 0t1 70 MATLAB dev emtpénet 6to ovOpOTO TOV apyEi®V TOV spaces 1] GALOVE E101KOVG

YOPOKTNPEC. L€ MEPIMTMOT TOV TPOSTAO GOV UE Vo BAAovE TETOW0 YopaKkTiPa, o ELEaVIcTEL

TPOEOOTOMTIKO VUL

& 5 (5 & | [Warning: MATLAB file names must start with

Current Folder

an alphabetic character and can contain
up to 63 alphanumeric characters or underscores.

Name =

f_j.‘lexampld lm

Ewdva 14: pqvopo oedApotog ovopotog

Edv kdvoope dumhd khik oto apyeio, Ba avoifel 1o mapdabvpo tov editor 610 omoio pmwopove

va YpAWoLE TIG EVTOAES TOV Script.

2¢eA 14



Command Window 1 EZ Editor - examplel .m

| examplel.m | + |

iy

Ewoéva 15: mapdabopo editor
INa t1c avdykeg Tov Tapadetypotoc, Oo ypdyoouue po oA EVIOAN Yo va ELPOVICOVUE
to keipevo “hello world”.

“ommand Windaow

| examplel.m & | + |

L -~  fprintf|('hellc world')

Ewodva 16: ovyypaen kddwka otov editor

IMa vo ekteAécovpe 10 script mov ONUOVPYNCALE, OpKeEL Vo Kavovue de&l KMK 6TO
Ovopo TOV apyeiov oV BpioKeTOL GTOV YDPO TOV TPEYOVTOS POKEAOV, KOl VO TTOT|COVLLE TNV

EMIAOYN TUN.

Current Folder ( Command
Fx >>

Open Enter

Open as Live Script

Show Details

Run F9

Run Script as Batch Job

View Help F1

Show in Explorer

Create Zip File

Rename F2

Delete Delete
examplel .m (Scrip v
———— -

>

Wetkspiack Compare Against
Name ~ Cut Ctrl+X
it ans ‘ Copy Ctrl+C
g docs Past Ctrl+V

¥ Indicate Files Not on Path

Check Code Generation Readiness

Ewdva 16: gktéleot KOSIKA 00 TOV TPEYMV PAKEAD
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To amotéhespa Tov script epeavileTol 6To TapabvPo EVIOAMV.

Command Window

»>> examplel
£ hello worlds:s

Ewova 17: amotédeopa ektéheong script

3.2. TO TEXT ANALYTICS TOOLBOX TOY MATLAB

IMa extédeon eviolav mov coyetilovtan pe To text mining omouteiton To text analytics
toolbox, T0 omoio mepEyel OAEG TIG GUVAPTNGELS YO XEPIGUO TETOWWY Asrtovpyldyv. [a va
OMIOTOCOVIE OTL OVIOG €Yovpe gyKateotnuévo 10 toolbox o100 mopdbvpo eviordv
TANKTPOAOYOVUE TNV EVTOAN
help textanalytics
To amotélecua TG EVIOANG, 0€ TEPITTOON TOV EYOVUE EYKATECTNUEVO TO toolbox eivar va
dovpe o Moto pe OAEG TIG SLOEGUYLES GLUVOPTIGELS TTOV LLOG TOPEYEL.

>> help textanalytics

Text Analytics Toolbox
Version 1.1 (R2018a) 06-Feb-2018

Input.
extractFileText - Extract text from PDF, MSWord, HTML, and plain text files.
extractHTMLText - Extract text from HTML.
readPDFFormData - Read text from PDF forms.

Preprocessing.
eraseTags o Erask HTML/XML tags from text.
eraseURLs - Erase http(s) URLs from text.
erasePunctuation - Erase punctuation from text.
decodeHTMLEntities - Convert HTML/XML entities into characters.
tokenizedDocument - Array of tokenized documents.
tokenDetails - Table of token information.
doc2cell - Convert document to cell array of strings.
JjoinWoxds - Convert document to string by joining words.
context - Search for word occurrences in context.
docfun - Apply function to tokenizedDocument woxrds.
doclength - Number of words in document.
normalizeWords - Remove inflections using stemming.
removelongWords - Remove long words.
removeShortWords - Remove short woxds.
removeWoxrds - Remove words from tokenizedDocument.
splitSentences - Split text into sentences.
stopWords - List of common words.
topLevelDomains - List of common top level internet domain names.

Ewdva 18: gvrodn Porbeiog yia to text analytics toolbox, mepiéyet Oheg T1g S100EGIUEG GUVAPTIGELS
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4 ATAXQPIXMOY KEIMENQOY 2E IMTPOTAXEIY KAI
AEZEIX

Tunuoatomoinon, | OT®G avaypdeetal o 6pog oty ayyAkn Pipioypapia tokenization,
etvar 0 SloymPopoS Hog oelpds and mpotdoemv o Koupdtio, to omoia o ovopdlovpe
tunuata M tokens. Qg token pmopel vo Oswpnbel pa AEEN, @pdon, akoOua Kot OAOKANPT
TpdTOoT).

Xy €£0puén KeWEVOL, 1) TUNHOTOTO NGO Vol 1 TPDOTN HEYOAN S10dIKAGIN TOL TPETEL
va mwpaypatonomel, kabang kdbe dAlog alydpBuoc, amortel va dwyepileTon HEpOVOUEVQ

tokens, ko Oyl OKOTEPYOOTO KEIEVO.

| Preprocessing |

Tokenization

Stemming

Stop Word Remowal

Ewdva 19: Ztadia tpoenetepyaciog KeyéEvo

yx: “Advanced Computational Intelligence: An International Journal”

[ToAAEG popéc, Ommg Ba doV e GTN GLUVEYELD, OV oG etvar OAa Ta token ypriopa, Kabdg uropet
Vo UMV TPOGOEPOLV Koo amoADT®MG TAnpoeopia. o mapdderypa, o onpeia otiéng, OTMC
Oo TapATNPNOOVUE KO GTN GLVEYELD TOL KEPaAaiov, avayvmpilovior og Eexwplotd tokens,
OAAG Oev TPOCPEPOVY TANPOPOPia. XE EMOUEVO KEPAANLO B SOVUE TPOTOVS VAL AUPALPECOVLLE
tétown tokens.

210 ovykekpévo keedailawo Ba  avagepBovpe oe dVo  Pacikods  TPOTOLG

TUNUOTOTTOINGNG: TNV TUNUOTOTOINGT g€ TPOTATeLS Kl TV TUNUATOTOINoN ge AéCelg.

4.1. ATAXQPIEMOXZ KEIMENOY XE [TPOTAXEIX

H npdm dwdwkacio pe v onoio B acyoinBodue etvor avt) g Tunpatomoinong
evOg KEWEVOL, 0 TPOTACELS. AVTO mov BéAlovpe €0d VO TPOYUATOTOM|GOVUE Etvan val
dwywpicovpe €va KEILEVO OTIC EMUEPOVS TPOTAGELS TOV.

Mo mapddetypa, og dSovpe Eva omAd GHVOAO TPOTACEWV:
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This 1s text 1. This is text 2.
A¢ mopatnpnoovpEe apykd, Tmg N kdbe TpodToon Anyel pe éva onueio otiéng. Xto
nopddelypo pog tvor n teleio, oAAG pmopel va givol omotadnmote dALo onpeio otiéng mov
VTOOMADVEL TEAOG TTPATAONG, OTMG Y10 TOPASELY LA TO OV UACTIKO.

g otV TV IEpinTmon, 1 Kabe TpdTaot Eeywpilotd, Oempeitan wg token.

This is text 1. This 1s text 2.

token 1 token 2

Ewova 20: tunpotomoinon KeWevov 6e TPoTaGELS

Yuven®ms, To TEAMKA pog tokens 0@, Ba £xovv wg e&nc:

Token 1: This is text 1.
Token 2: This is text 2.

H pévn e€aipeon otov kavova, elval oty mepintmon ovviopoypapudv. [
TAPAdELY O, OV £x® TNV €ENG TPOTOON:
Dr. Smith.
[Tapodro mov €xet 2 tedeieg, N TPOTN aPopd TNV cuvtopoypapio Dr. Zvvendg avtd 1o Keievo

Oa pémel va to Bewproovpe wg Eva token Kot Oyt dvo.

4.1.1. Tpnuoatomoinon og npotdcelg cto MATLAB

>10 MATLAB o dwyopiopog 6e mpotdoels mpaypatonoteiton pe v Pondeia g
ocuvapmnong splitSentences. H ouvéptnon avt déxetar cav Opiopa o cuUPoAoGEPd,
KoL EMOTPEPEL VAL SIVUGHLAL UE TIG Oy OPIoUEVES Tpotdoelc. [a va pmopécovpe va dove
ninpoeopieg 6to MATLAB yia avtr) TV €VTOAN apkel Vo TANKTPOAOYNGOVLLE TNV EVTOAN

help splitSentences
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[Mopatmpovpe twg 10 MATLAB 0Ba pog emotpéyet 1o akd6Aovbo amotéAesia:

>> help splitSentence

in

splitSentences Split text into sentences
NEWSTR = splitSentences (5TR) splits the sentences from STR and returns
the vector NEWSTR.
STR can be a scalar string, character wvector or scalar cell array containing
a character vector.

Examples
sent = splitSentences("Sentence one. Sentence two."):;

returns ["Sentence one." ; "Sentence two."]

See also extractBetween

Reference page for splitSentences

>>

Ewodva 21: Bonbeio cto MATLAB vy v evrod) splitSentences

Av16 mov Ba tpoosmadncovpe topa, eival va ypdyovue Tuqpa kodka cto MATLAB
TO OTO10 LE XPNON OVTNG TNG oLVAPTNONG, Ba emyEpT|oeL va daormdcet To keipevo “This is text
1. This is text 2.” 0T AVAAVCOLE TOPATAVE®:

¢}

% example 1 - Single text

textData = "This is text 1. This is text 2.";
Documents = splitSentences (textData) %split text using
splitSentences

To tuquo  kodwka ovtd 0Oa 10  omobnkevoOoLUE GTOV  TPEYOV  POKEAO G
ex1_sentence_tokenizationl.m.

Apxel va mopatnpnoovpe Twg oty petoPfAnt textData, Bo katoympnoovue To
Kelpevd pog, Ko otn ovvéyxeln kohovue v splitSentences yi va 1o daympicovpe. To
armotéleopo Ba elval éva dwvuopo, to omoio Bo amotedeiton amd TIG dVO UEUOVOUEVEG
TPOTAGELS.

[a va pmopécovpe va odovue 10 omotédecpo. oto MATLAB  apkel va

TANKTPOAOYNGOVLE TO GVOLLO TOV .M apyEIOV TOL dNUOVPYNOAUE XOPIG TNV KATAANEN:
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Command Window > ﬁ Editc

»> exl sentence tokenizationl

Documents =

Z=]1 string array

"This i=s text 1.7
"This is text 2.7

fr >> |

Ewodva 22: Exktéleon npdtov mapadeiypotog cto MATLAB

Oao mapatnpnoovpe kot ond to MATLAB nwg to Documents eivor oty ovoia évag 2x1

TivaKog OV TEPIEYXEL TIG OVO TPOTAGELS TOV OLUYMPIGALLE.
4.1.2: Tunpotomoinon 6tnv TEPITTOGT GLVIOUOYPAPLOV

AvapépOnke TpoNYOLUEVEMG, TG GTNV 0LGI0 OVTO TOL KAVOLUE Elval VO KOLTANE Y1
onueia otiéng 010 KEIUEVO OV VTOINAMVOVY TEAOG TPOTACTG. XE OVTOV TOV KOVOVO DITAPYEL
pia e€aipeon: ot cuvtopoypagiec. I'a mapdaderypa £otm 6T £ovpe T0 akOAoVBO KeiEVO:
Dr. John. Mr. Smith.

To gpdTUO TOVL dNovpyeitan 0 eivan To e€Ng: TS Ba Eeywpicovpe OTL TpOKELTAL V1oL dVO
TPOTACELS Kol Ol TEGGEPIS, TAPOAO TTOV ¥PNCIHOTOLEITAL 4 POPEC O YapakTNpag tedeia (©.7);
Ac mpoomabncovpe va mepAcovpe o Keipevo avtd amd v splitSentences, yio vo

dovpe mmg HBa to dwyepiotei to MATLAB:

% example 2 - Single text with Abbreviations
textData = "Dr. John. Mr. Smith.";
Documents = splitSentences (textData) S%split different text

using splitSentences
Oa amofnkevoovpe To SCript avtd o apyeio pe dvopo ex2_sentence_tokenization2.m.
Mo va 1o ektedécovpe Ba mANKTpoAOycOVLE Kot TAAL TO Ovoud Tov, Y®pic TV KATAANEN,

OTMOC TPOLYLOTOTOW|GOLLE TPOTYOVUEVAG:
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Command Window = M Editc

*» ex2 sentence tokenization
Documents =
Zx1 string array

"Dr. John."

"Mr. Smith."

&
W

Ewoéva 23: Extéheon nopadeiypatog 2 cto MATLAB
Mmnopovpe va mopatnpricovpe mw¢ 1 ocvvaptnon splitSentences pumopel va avayvopicet
CLUVTOUOYPOPIEG KOVOVIKA, YOPig Kavéva mpoOPAnua.  Xvvendg, oev Ba ypelootel va
acyoAnBovue pe v e€aipeon autn, KaBOC £xel o1 cLUTEPIANEOEL KOTE TOV TPOYPUUUATICUO

™G mpoavapepbeicag cuvaptnongc.

4.2. ATAXQPIEMOZ KEIMENOY XE AEZEEIX

Avtd mov Oa dovpe TOpP Elval TO TPMTO KOl MO OCNUOVTIKO OTAO0 NG TPO-
eneéepyaciog KEWEVOL oty eE0PLEN KEWEVOL: TNV KAOGIKT TUNUATOTOINGN 0€ AEEELG.
IMa va pmopovpe va acyoAnbovpe pe ta vrdéAouto otddle TG eneéepyaciog TOL KEWWEVOL, KoL
OTY GLUVEYELD OTNV EEAYWYN TANPOPOPIDV, EIVOL TTPOPOVEG OTL OEV LITOPOVLE VO, SLOYEIPIGTOVE
OAOKAN PO TUNUOTO KEWWEVOD, OKOLOL KOl 0V €ivat TPOTACELS 1] Ko omAéC ppdoels. Xperaletot
va mape éva Piupo mapomépa.  Avtd mov 0€lovpe va kdvouvpe givar va dtaywpicov e
OTIO10ONTOTE KEIUEVO OTIG EMUEPOVG AEEEIS TOV avayvopilovtag kKdBe popd ToV yopaKTHpa
space (kevo) M onueia otiéng. Eivon mpoeavég 6t ta onpeia otiéng o mpénetl va Bewpodvton
amo pova toug og Eeyxwplotd token. Agv ta 0éAovpe pali pe dAin AEEN O10TL TpoOKELTAL Y100
nepTT) mAnpoopia, KoBmg emiong kot umopel va mapepmodicel mepetaipm dladkacieg OTMG
Oa dove TOPOKAT®.

Ag dobue modg Ba mpaypatomocovpe v avagepbeica dadwacio yio pio amin
TPOTACT] OTMG M TOPAKATO:

This is an example.

KéBe token ce avtr v mpdtacn doympiletor amd 10 ENOUEVO TOL LE TNV OVIXVELGN TOV
YOpOKTNpO space. Xtnv teAgvtaio AEEN, Oa mopotnpricovpe TS PETA TV AEEN example

axoAovBel o yapaxtipag “telein”, cuvenmg Ba BempnBovv mg dvo Eexmprotd tokens.
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To amotéheospo avtig ™G ddikaciog, stval va govpe 5 cuvolikd tokens, ¢ €ENG:

Tokens (5): “This”, “is”, “an”, “example”, “.”
4.2.1. Tunuoatomoinon oe AéEeic oto MATLAB

To MATLAB yio v dwadikacio TG TUNUOTOTOMONG, LS TopPEYXEL (o Eexmplot
ouvaptnon, v tokenizedDocument, 1 onoio tepthapuPdvetarl oto text analytics toolbox.
H ocvvéptnon avtn, oéxetan Eva Eyypaeo o¢ cupfolocelpd 1| Evav mivaka eyypaewv, Kot to
dympilel oe empépovg Aécers. T va dovpe minpoopieg oto MATLAB oyetikd pe avt
oLVVApPTNOT, aPKEl Vo TANKTPOAOYNGOVUE G6TO TaPEOvPo EVIOA®V, TO akOA0VOO:
help tokenizedDocument

To amotédespa mov Ba emotpéyel to MATLAB paivetan mopaxkdtom:

>> help tokenizedDocument

tokenizedDocument Array of tokenized documents
A tokenized document is a document represented as a collection of words (also
known as tokens) which is used for analysis. tokenizedDocument arrays allows
you to perform word-level processing tasks such as removing words using
removeWords and stemming words using normalizeWords.

DOCUMENTS = tokenizedDocument creates a scalar tokenized document with no
tokens.
DOCUMENTS = tokenizedDocument (STR) tokenizes the elements of STR and returns

an array of tokenized documents.

DOCUMENTS = tokenizedDocument (STR,Name,Value) specifies additional options
using one oOr more name-value pair arguments.

Ewdva 24: Bonbeio 6o MATLAB vy v evrod) splitSentences

Mo apyn, avtd mov Ba emyeprcovpe ivor va ypdyoope script 6to MATLAB 10 onoio
TPOYUATOTOLEL TV TUNUOTOTOINOT TNG TPOTAGNS OV YpNcionomcape topandve (“This is

an example.”).

% example 3 - Single text, tokenize words
textData = "This is an example.";
documents = tokenizedDocument (textData) % tokenize words using

tokenizedDocument
O amofnkevooLUE TO TOPOTAVH G apyeio pe ovoua ex3_word_tokenizationl.m.
Av gktedécovpe TOpa TO0 TOpambve TPoOypoppo Bo moapatnpricovpe to  €ENG

OTOTEAEGLOL:
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Command Window

»> ex3_word tokenizationl

documents =

tokenizedDocument :

5 tokens: This is an example .

f o=z
%

Ewodva 25: Extéheon mapadeiypatog 3 oto MATLAB

To MATLAB oniaon pag avoaeépet apyikd 1o mAndog twv tokens mov avoakdAvye 6to
Eyypago, axorovBodpevo omd éva-éva ta tokens mov mepthappavel. Tnv petafin avt Oo
TNV YPNCLOTO GOV LE Y10 OTOLUONTOTE TEPAUTEP® AgtTovpYia Ba ypelacTel va Kivove Tavm
ota tokens tov gyypdoov. Me Ao AOylo, OV HOG EVOLUPEPEL TAEOV TO TEPIEYOUEVO TNG

petoPAntg textData, mapd povo to documents.

4.2.2: Tunuotomoinon o€ TOALATAN £YYpOQOL

Onwg mapatnpnoape, yio 6Aeg tic dwdikocieg mov Ba ypelaotodue, oto MATLAB
neplhapPavetal  Kamolwa €towun ovvaptnon 1N omoion kdver v 10w ddkocia,
OVTOLOTOTO N LEVT). Topo, oty mepintwon ¢ TUnUotomoinong oe  Aéfel,
tokenizedDocument Bo pmopécel va AEITOVPYNGEL KO GTNV TEPIMTOGN TOL TNG OMCOVLE
moAhamAd Eyypaea. Ta &yypaea avtd divovtal 6T GLVAPTNOT LE TN LOPPN EVOS O1VOGLOTOG,
10 07010 TTEPIEYXEL MG GVUPOAOGEIPEG TaL £YYPAPA LOG.

Ac 00VE TOPA TTMOG CLUTEPIPEPETOAL T GLVAPTN GO, OTNV TEPIMTTWGST] TOL TNG OMCOVLE
VoL TUNUOTOTOGEL VO SLUPOPETIKA EYYPOLPL:

“This is line 1”
“This is line 2"

[Na tov okond awtd dnpovpyovpe 6to MATLAB 10 axdérovbo script:

Q

% example 4 - multiple sentences, tokenize words
textData = [

"This is line 1",

"This is line 2"

17
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(o)

documents = tokenizedDocument (textData) % tokenize words using
tokenizedDocument
To script avt6 Oa to amobnkedoovpe oe apyeio pe dvopo ex4_word_tokenization2.m.

Av avtd 10 exterécovpe 610 MATLAB Oa mdpovpe to €£NG omoTéAea 0L
Command Window ® [ Ec

»> exd word tokenization2
documents =

2=1 tokenizedDocument:

(1,1} 4 tokens: This is line 1
(2,1) 4 tokens: This is line 2

&
W

Ewodva 26: Extéheon mapadeiypatoc 4 oto MATLAB
Mmnopovpe vo mapatnprioovpe omiaodn, mwog t0 MATLAB mpoaypotomotel

TunuoaTonoinon ava &yypopo, oMAadr kabe £yypoaeo (dnAadn cvpPforocelpd péco GTO
dliavuopa) Tunpotomoteital Eexymplotd, kot yio kdbe éva, pag emotpéPeTol o aplOuds TV

token tov, KaBd¢ Kot o token wov wepAapPavet.
4.2.3: TIpoPoin Aentopepeldv KOs TUNUOTOG

[Na va mape éva Pripa mapaxkdto, epdcov Egovpe e€dyetl ta O10popeTiKA tokens mov
vrapyovv ce k0be £yypago, pmopel va BElovpe vo avakaAdyovpue av mtpokettol yoo AEEN,
apBud M ko onueio otiEng. Avtd pumopet va mpaypotomomOet pe ypnom e cvvaptnong
tokenDetails. H ouvéptnon avt déxetar ¢ Opopa tov mivaka tov token mov e€dyope
TPOTYOVLEVMG KO OVOYPAPEL AETTTOLEPDG, Y10 kKGOE token TANpopopieg OTmg 6€ OO £YYpapo
Bpébnie, oe mOW ypappu Tov £YypAEOL avTov, KoBmG Kot Tt TOmog gtvon (m.y. AEEn, apBudc,
onpeto otiEéng K.AI.).

INa va dovpe mAnpogopiec 1o MATLAB yuo v €vtoAn ot TANKTPOAOYOVUE TNV
EVIOAN
help tokenDetails

To anotélespa mov Ba dvoel to MATLAB ¢aiveton mapokdto:
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U]

>> help tokenDetail
—-—— help for tokenizedDocument/tokenDetails —---

tokenDetails token details
TBL = tokenDetails (DOCCUMENTS) returns a table of token details for each

token in each document in the tokenizedDocument array DOCUMENTS.

Reference page for tokenizedDocument/tokenDetails

Ewoéva 27: Bonbeio 6to MATLAB vy v evrodn) tokenDetails

[Ma va xatavoncovpe tnv ypnomn g cvvdptnong o ypayoope 1o akdrovbo script, yio

va Bpodpe TAnpoopieg yia ta tokens TV dVO EYYPAPOV TOV AVOADGOLE TPOTYOVUEVAG:

% example 5 - multiple sentences, view token details
textData = |
"This is line 1.",
"This is line 2."
17
documents = tokenizedDocument (textData); % tokenize words
using tokenizedDocument

tdetails = tokenDetails (documents)$% view details foreach token

Apxel OMAadn, 6TOV KOOKA TOV TOPASEIYUATOG 4 VO TPOGOEGOVE TV EVTOAN
tdetails = tokenDetails (documents)
Oa amobnkevoove To script e apyeio pue dvopa ex5_word_tokenization3.m.
Av gktedécovpe to mopddstypo, Oo mapatnpioove emakpPOg TG AETTOUEPEIEG TOV KAOE

token, ota 600 &yypaga mov Exovpe OTOS PAivETAL TAPOKATO:
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Command Window G M Ed

> exd_word tokenization3
tdetails =

10=4 table

Token DoocomentNomber LineNuomber Type
"This™ 1 1 lecters
e 1 1 letters
"line™ 1 1 lecters

mym 1 1 digitcs

nom 1 1 punctuation
"This"™ 2 1 letters
nigw = 1 letters
"line"™ 2 1 letters

mon = 1 digits

nom e 1 punctuation

Ewodva 28: Extéheon mapadeiyporos 5 cto MATLAB

5. KANONIKOITOIHYXH TMHMATON

210 oTdd10 OV PPLoKOUACTE, EYOVUE £voL GUVOAO amd tokens yio kaBe £yypago, oAAG
vt oev ivar axopa Etotpa yuo eneEepyasio. O Adyog etvar 0T GuVHB®G o pel vo vITdpyovV
tokens mov mepLEYoLV TapOHOLN EOC TNV 10100 oNUOGia.

‘Eva mopdoetypa, eivor oty mepintoon tov meldv Kol KEQUAQI®V YOPUKTP®V:
[ToAMég yYADGGES TPOYPOUUOTIONOD Khvouv OStdkpion petald meldv kol KeQaAaiwv
YOPOKTAP®V, GUVETMG AV lyov Yo Tapaderypa ta tokens “text” kot “Text”, Oa ta Ocwpovoav
®¢ dVOo Eexmplotd tokens Kot Oyl Eva, TAPOAO TOV OVCCTIKA TPOKELTAL YO TNV {010 TPOTACT).

‘Eva aAho mapdodetypo, gival yio v mepInTmOT S0QOpETIKOV AEEEMV e TAPOUO10
vonuo. Ag mépovpe m.y. Ta tokens “reading” kou “read”. MmopoVLLE VO TOPATPCOVUE TGS
Kot o 000 tokens, £govv ovolacTiKa TO 1010 vOnpa: 1o 01dPacpa. XVVERMOG Kot £0M, gV
VIapyeL Adyog va ta Bewproovpe o¢ Eexmpilotd tokens, aALd wg Eva.

210 Ke@AAOO 0VTO Bo PEAETNOOVLUE TOVS O1APOPOVS TPOTOLG TOL UTOPOVUE VO

YPNOYLOTOUGOVLLE Y10, VO KOVOVIKOTOIGOVUE £V GUVOAO oo tokens.
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5.1: STEMMING

Stemming ovopdletar n dwadikacio pe TNV omoio UETAPEPOVUE TOPAYDYES
AéEeg miow ot pila Tovg. o mapdodetypa, ag mdpovpe Tig AEEELG
“likely”, “liking”, “liked”, “likes”. Mmopolue MO VO TOPATNPTCOVUE MG Ol
1é€60ep1g AEEELS aVTEG Exouv TNV 1010 pila: “like”.

H dwdwoacio avt eivar moAd yprowun oty €E0pvén kepuévov, kobmOS Hag
EMTPEMEL VO LETAPEPOVLE TO tokens, otV apyiK1| Tovg pilo, EMTPETOVTOG LG, VO UV
&xovpe Tapaymyeg AEEES ¢ dlapopeTikd token.

H mo 61donun teyvikn stemming, eival avtr) tov porter stemming, 1 omoio eivon
amAd o texvikn agaipeonc katainéemv. O adyoplOuog axorovdel pio cepd amd
Bruata yio va wapdyet v pilo pog orotoconmote AéEnc. Mo va katoavonocovpe 1o
TG Aertovpyel 0 ahydpBpog, ag dovpe Eva mapaderypa yio tnv AEEn “hopefulness”.

e Brua la: E&etdlovpe av mpdretton yio mAnbuviikog aptOpudc.

2NV TEPIMTOON HOG OEV UTOPOVLLE VO EEETAGOVUE Y10 EVIKO 1) TANBLVTIKO.

2uvendg To Pripa avtd mopaleineTar.

e Brua 1B: E&etalovpe av mpdketton yio mAnOuviieo apfuo.

["a tov 1610 AdY0 e avTdV TOV TPONYOLLEVOD Pritartog, Oa To TapaAeiyov e Kot

oTo.

e Brua 2: Metatponn og enibero.
2 Ok HoG TEPIMTOON, Y10 VO TO TETVYOVLE ALTO, OPOLPOVUE TNV KOTAANEN
“ness”, petatpénovrag t AEEN o€ “hopeful”.

e Bnua 3: Metatponn 6€ OLGLUGTIKO.

211 0N pog TEPImTMOT, APopovpE TNV KotdAngn “ful”, dmov kot kataAnyovpe

oV pila g apykng AEENG, Sniadn to “hope”.

¥10 MATLAB ywa va epapudécovpe tov ahydpipo tov stemming ota tokens
YPNOLOTOLOVUE TN GLVAPTNON normalizeWords. H cuvdpon avty, 0nmg kot kabe
GAAN oL Bal SOV UE GTN GUVEXELD, OEXETAL MG OPLGLO TOV TTivaka TV tokens, kot epapprolel tov
aAyopOpo porter stemming Yo TV KOVOVIKOTOINGT] TOVG.

INa va dodpe Aemtopépeteg yia tnv cvvaptnon 6to MATLAB mAnktpoAoyov e TV VIOAN:

help normalizeWords
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To amotélespo TG EVIOANG QaiveTal TOAPOKATO:

>> help normalizeWoxrds

normalizeWords Reduce words to common stems using the Porter stemmer
normalizeWords uses the Porter stemmer to group different forms of English
words by reducing them to a common stem. This common stem is not necessarily
a proper English word.

newDocuments = normalizeWords (DOCUMENTS) stems each word in DOCUMENTS using
the Porter stemmer.

newWords = normalizeWords (WORDS) stems each word in WORDS.
Ewodva 29: Bonbeio 6to MATLAB yua v gvrolr) normalizeWords
IMa va e€gtdoovpe mpakTikd v ypron g cuvaptnong, Ha Ypayoue ToV TapaKaT®
KOO
% example 6 - multiple sentences, stem tokens
textData = |
"A collection of words.",
"Another collection of words."
17
documents = tokenizedDocument (textData); % tokenize words
using tokenizedDocument
°

stDocuments = normalizeWords (documents) % stemming using

normalizeWords

H dwdkacio kot wéd eivon amdr. AmAd mepvdpe tov mivaka tov tokens otnv cuvéptnon
normalizeWords 1 onoia Oa apapéoet T Katanéelg amd kabe éva token. Oa amoOnkevcovie
10 script og apyeio ue dvoua ex6_stemming.m.

Av 10 ekterécovpe 6to MATLAB 6a €xovpe 1o axorovbo amotéhespio:

Command Window ® @ Editor - e

»> ex6_stemming

stDocuments =

2=1 tokenizedDocument:

(1,1) 5 tokens: a collect of word
(2,1} 5 tokens: anoth collect of word

|
fr >> |

Ewdva 30: Extéheon mapadeiypotog 6 oto MATLAB
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[Mopatmpodpe dnAadn mog yio kabe €yypapo Eexympilotd, mpoyuatomomdnke o aAydpiduog
stemming o€ kd0e token. AE&ilel va mapatnproovpe ta e&NG:

o [0 AéEN “words”, apapédnke o TANOLVTIKOG Kot peTatpannke o€ “word”.

o [ v AéEn “collection” aaipédnke n KatdAnén -ion €161 OGTE VO LETOTPATEL OE

pnpa, oniadn v AEEn “collect”.
5.2. METATPOIIH XE KEOGAAAIA KAITIEZA

INa v opoAn Aertovpyia tov aAyopiBuov kavovikomoinong mov avaEépOnke
TPONYOLUEVMG, tvat TPy €QapUOGOVUE TOV OAYOPIOO TOV stemming, Vo LETATPEYOVIE OAN
o ypaupoto tov token oe xkepoAaio 1 meld. Avtd elval amopaitnto €mewdn), OmmG
TpoavaPEpOnKe, o1 YAOGGES Tpoypappatiopot, 6mme kot 1o MATLAB, kédvouv dtdxpion
keporaiov-telov. Eueic 0ev 0éhovpe va dwayepilovtal wg 600 moAlamAid token aAld Eva.
IMa va to Tetdhyovpe avtd, amopacilovpe av BElovpe va petatpéyovpie ta tokens oe kKepaaia,
N neld. T petotpony| oe kepaiaio Bo ¥PNOLOTOU|COVUE TV CLUVAPTNOY lower Yio
petotpony og meCd, VO TNV upper Yo LETUTPOTY| GE KEPUAOLAL.

Ac 00VE apyKd Eva ToPASELY O LETATPOTNG O TECH YPAMLLOTAL.

% example 7 - multiple sentences, make words lowercase
textData = |
"A Collection of Words.",
"Another Collection of Words."
17
documents = tokenizedDocument (textData); % tokenize words
using tokenizedDocument

stDocuments = lower (documents) % make all words on documents

lowercase
2mv ovcio ovTO TOL KAVOLLE, €Vl ooy dNHIOVPYNCOVUE TOV Tivaka TeVv tokens, Tov

nepvape oty cuvaptnon lower ywo va petatpéyoovpe kdbe yphppa o melo.

Oa amobnkevoov e To script o€ apyeio pe Gvoua ex7_lowerwords.m.
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Av extedéoovpe 10 mopaderypo oto MATLAB 6o mapatnpricovpe 6t dvtwg 6lo to tokens

petotpénovron oe meld:

Command Window

=» ex7_lowerwords
stDocuments =

2=1 tokenizedDocument:

{(1,1y 5 tokens: a collection of words
(2,1 5 tokens: another collection of words

fe >> |

Ewova 31: Extéheon mapodeiypotoc 7 oto MATLAB
Mo Aydtepo cvyvn TEXVIKN, €ivol M HETATPOT GE KEQOAIQ. XTO TPONYOVUEVO
TOPAOETY LA LOG, OV OVTIKOTAGTNGOVE TNV cLuvAapTn o lower 6e upper Oa TapaTnpGOvLE TMG
kéOe token ypdoetor pe Kepaioio ypAUpoT.
% example 8 - multiple sentences, make words uppercase
textData = |
"A Collection of Words.",
"Another Collection of Words."
17
documents = tokenizedDocument (textData); % tokenize words
using tokenizedDocument
stDocuments = upper (documents) % make all words on documents
uppercase
Oa amobnkevooLLE TO SCript og apyeio pe Gvopo ex8 _upperwords.m.
Av extedécovpe 10 apyelo Bo mapatnproovue mwg mAEov OAot ot meCol YopaKTNPES TOL

nepEyovtav ota tokens £xovv petatpanel 6€ KEQAAOIOVS.

Command Window

>> ex8_upperwords

stDocuments =

Z2x1 tokenizedDocument:

(1,1) 5 tokens: & COLLECTION OF WORDS .
(2,1) 5 tokens: ANOTHEERE COLLECTICH OF WORDS

J55,>>|

Ewdva 32: Extédheon mapadeiypotog 8 oto MATLAB
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5.3. ANTIKATAXTAXH AEZEEQN

2y ayyMKn YA®GGW, TOAAEG POPEC VO AEEEIC GLVEVMVOVTOL MG Wil pe ¥pnom
amootpdéPov. Mo mapddetypa ot AéEelg “have”, “not” cuvevavovtor o¢ “haven’t”. TToAhég
Qopég emBvpovE guels, va unv €yovpe Tétoleg AEEelC ota tokens, omOTE 10 KOAT TPOKTIKY|
elval va To aVTIKOTOG TGOV LLE.
Kémoteg amd t1g AéEegig mov meTvyaivove otV ayyAMKn YA®ooo eivar ot €ENG:
® ain’t — UETATPEMETOL GE 1S NOt
® isn’t — petatpénetan o€ is not
® aren’t — LETOTPEMETOL OE are not
® iI'm — UETOTPEMETOL OE 1 am
® i've — petatpéneron o€ 1 have
Av16 Tov BEAovLE gUEIC VO KAVOLULE Elval VO OTAGOVE TIG AEEELG AVTEG OTIC EMUEPOVG
apyKéG ToVg, €Tl MoTe avti yia £va token vo kataAnovpe og dvo. ‘Evag amd tovg Khplovg
AOYOVG IOV TO KAVOLHE aVTO, €lval EmEON 01 AEEEIS e Eva ¢ TPIo YPAUUOTA, ApopOVVTOL
and to tokens emeldn dev mpoopEépovy TAnpogopia. IIpopavdc n chvtoun HopeY|, LTOPOVUE
VO TOPOTNPCOVUE TOG 0YEOV o€ Kibe mepintwon Oa givol TAVED amd TPES YOPOKTIPEC.
Enopévog dev mpoxkertanr va mepdoet and 10 otddo ¢ aeaipeong tokens (to omoio Oa
TEPLYPAPEL OE EMOUEVO KEPAANLO).
I"a va vhiomomocovpe ce MATLAB v npoavagpepbeica dladikacio, Oa
YPNOYLOTOMGOVE TV GLVAPTNOT replace.
% example 9 - replace words
textData = |
"I'm a doctor.",

"They aren't here yet."”
17

toReplace = ["ain't", "isn't", "aren't"™, "i'm", "i've"];
replaceWith = ["is not", "is not", "are not", "i am", "i
have"];

Q

% make words lower case before replace
textData = lower (textData);

Q

% replace all occurences from toReplace with replaceWith
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textData = replace (textData, toReplace, replaceWith)

% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData) ;

AvTt6 OV KAvoupe dNAadN Yo evkoAia £d®, glval va dnpovpyncovpe dvo mivakes. O
évag Ba epiéyet Tig AéEeig mov yayvoupe va Bpovpe (toReplace), kot o dAL0G Tig AEEEIC pE TIG
omoieg Ba avtikatactabovv (replaceWith).

H d1o01kacio mov axolovBeiton £xel og €€NG:

1. Metatpémovpe OAa o YPAUUOTO TOV €YYPAP®V o€ TeCd, TP TNV ddkacion g
OVTIKOTAGTOONG, £T01 OCTE Vo Un ypeldleTon va yayvouue Kot GuvOLacUOovG
KePoAoimV-rel®Vv.

2. Mg ypnon g replace aviikafiotovue kdbe eupdvion tov AéEemv TOov TIVOKO
toReplace ota avtictotya tov wivaka replace With, ota mepieydueva tov textData.

3. H tokenizedDocument 0o dnpuiovpyncet ta tedikd tokens to onoio Oa mepiéyovv cwoTd
T1g Mgl Tovg mivaka replaceWith wg Eeympiotd tokens.

Oa amobnkevoovE TO Script og apyeio ue dvoua ex9_replacewords.m.

Me v ektéheon tov 610 MATLAB, teAikd Oa d0Ope T0 akdAovBo amotéreopa:

Command Window

»> exd replacewords
textlata =
Zx]1 string array

"i am a doctor."
"they are not here yet."

e o
-

Ewdva 33: Extéheon mapadeiypatog 9 oto MATLAB

Av Béhovpe €d® va dovue To mePlEXOEVA TV token apkel Vo TANKTPOAOYHGOVUE TO OVOLLOL

¢ petafintg: documents
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> documents

documents =

2=1 tokenizedDocument:

(1,1} 5 token=: i am a doctor .
(2,1} & tokens: they are not here yet .

Ewova 27: Epedvion tepieyopévov tov documents

[Mapatnpodpe 6TL TEAMKAE OVTWOG 01 Kavovpleg AEEELS TPOGUETPOLVTOL WG Eexmpilotd token.

6.APAIPEXH MH EINIGYMHTON TMHMATON

To 016010 avtd elvar TV TEAevTOiN ddIKAGIO TNG TPOoENMESEPYATIOG TOV KEWUEVOL.
[Ipokertar yuo 10 616010 £KEIvo 610 0Moi0 EMBLIOVLE VA APAPECOVLE OTO100NTTOTE token dgv
TOPEYEL KOO OTOAVTMG TANPOPOPiaL.

Q¢ avemBHuntn TAnpopopio Bewpolpe:
® Yuykekpyéves AEEELS (LuKpoD punkovg cuvnBmg) Tov T ovopdlovpe stop words
(Ba eEnynoovpe Tov 6po ToPaKAT®), KaODG Kot

® 1o onueia otiEng

6.1: AGAIPEZH TON STOP WORDS

Me v yevikn Tovg évvola, stop words Bewpovpe Tig AEEELG 01 0ToiEC apapovVTOL TPV
T0 GTAO10 TNG ENEEEPYAGIOG PUOIKNG YADGGOS. AVAAOYO LE TIC AVAYKES TNG KAOE EQAPLOYNG
omolodNmote chvoro AéEewv pmopel va Bewpnbel og stop words kabmg dev vLapyel Kémol
KOw®g Kabopiopévn AMota mov va ta Tposdtopilet.

To MATLAB 6wbétet o mpokabopiopévn Aiota omd 190 ducé tov stop words wot060
etvar duvat) kot m ypnon Owid pog Alotag oe mepintworn mov dev B€lovpe vo
YPNOOTOWGOVUE TNV TPOKAOBOPIGUEVT).

INa 11g avdykeg g epyaciog, Log apkel vo xpNGLOTONGOVUE TG TPOEMAEYUEVES.
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>> stopWoxds
ans =
1x190 string array
Columns 1 through 12
waw "about" "above" "across" "after” "all" "along” "also" "am" "an" "and" “any®
Columns 13 through 23
"are" "aren't” "arent" "as" wac™ "bhe™ "because" "been" "before” "being" "between"
Columns 24 through 34
"both" "but" "by" "can" "can't" "cant" "cannot" "could"” "couldn't" "couldnt” "did"
Columns 35 through 45

"didn't” "didnt" "do" "does" "doesn't" "doesnt" "doing" "done" "don't" "dont" "during”

Ewova 34: Tunua mpokabopiopévov stop words too MATLAB

OL4 ta tpokaBopicpéva stop words oty €kdoomn mov dwbétovpe Ppickovtarl 6Tov mivaka
stopWords, 0nwg mopatnpficape and v mopondve ewova. o va apoaipécovpe Tig AEEELS
ovTEG Oa YPNOYOTOMGOLVE TNV CLVAPTNON removeWords, 1 omoia € ETOL VO OpicuATOL:

o To mpdro dpopa givor  apykn AMlota amd tokens omd tnv omoia Oa aPapECOVE TIG

AEEe1c ko
® 710 0éutepPo Opopa, givor 1 101 ) Alota pe ta tokens mov €yovpe Tpoodlopicel g stop
words.
Epeic og devtepo Opiopa apkel va ypnopomocovpe tov tivaxkoa stopWords tov MATLAB.
% example 10 - remove stop words
textData = |
"This is line 1.",
"This is line 2."
17
documents = tokenizedDocument (textData); % tokenize words

using tokenizedDocument

documents = lower (documents); % make words lower
documents = removeWords (documents, stopWords) S$remove common

stop words

A&iler va onuewmbel, mog mpv v dwdwkacio agaipeong tov stop words eivor
amopaitm) N petatponn tov tokens oe meld (Swwdwacio n omoio MO mEPLYpAONKE OF
TPOTNYOVLEVO KEQPAAOLO).

®a amoOnkevoove To script oe apyeio pe dvoua ex10_remove_stopwords.m.
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Me v ektédeon Tov apyeiov Ba mapatnproovpe T0 0kOAOVOO ATOTEAEG AL

documents =

2x]1 tokenizedDocument:

(1,1} 3 tokens: line 1 .
(2,1) 3 tokens: line 2

Ewova 35: Extéleon mapadeiypotog 10 oto MATLAB

[Mapatnpodpue, Onradn, 0Tt ot AéEelg “this” kot “is” apaipovvion amd Tov Tivaxka Tov tokens,

kaBmg cvunepthapfdvovtal otov Tivoko TV stop words.

6.2: AOGAIPEXZH EIAIKQN XAPAKTHPQN

[Mapammpdvrog Ta amoterésparta Tov mapadetypatog 10 pmopode vo S10moTO®GOVUE
éva, ukpd TpoPAnua:  €yovv mapopeivel tokens ta omoio dev mpocPEpovy mAnpogopio. Kot
ota 000 &yypaga, £xel mapapeivel n tedeio. H agaipeon tov €0KOV yopaktpov gival to
TelevTOio Kot To €0KOAO Prjpa oty dadkacio TG Tpoenesepyaciog Tov KEWEVOU.

>10 MATLAB dgv vrtapyetl kdmoio £TOUN GLVAPTNON Y10 TNV APOIPEST] OTOIOVONTOTE
E101KOD YOPAKTNPO, OGTOGO UITOPOVIE VO, TNV TPOYLOTOTOW|COVUE UE UL OTA] KAoN NG
regexprep, 1N Omoio. YPNOCOMOIEITOL YOO EVPECT KOVOVIKOV eKppdoewv (regular
eXpressions) Ko ovVTIKATAGTOOT TOVG UE EVAV OTOL0VONTOTE YOPUKTIPO

AvT0 OV pag PEVEL TOPA EIVOL VO KOTAGKEVAGOVLE L0 KOVOVIKT) EKQPacn 1 omoia Ha
aQoPEl OTO100MTOTE E101KO YopoKTNP Umopel va vtapEet o€ keipevo. Ag Eekviioovpe pe Eva
napaderypa. ‘Eoto 011 mpoomaboldpe vo a@aipEGOVIE TOVG E101KOVG YOPUKTNPES MO TO
Eyypaopa:

“This is line-1."
“This is line-2."

Mo amAoikn TPocEyyion eival vo a@alpEGOVIE OMOOVONTOTE XOPAKTHPO OEV givor
ypbupa 1 opBpdc. H kavovikn ékepacn 1 omoia avamapiotd v oladikacio autn givar n
axoAovn:

["a-zA-Z0-9]
Y mepintmon mov Ppedel T£T010G YOPAKTIPAS TOV AVTIKOOIGTOVLE [UE KEVO YOPOKTNPOL, ONAON
space.
AWTGTAOVOLE EMOPEVMOG TTMOG 1) TEAKT LOPOY| TNG EVTOANG regexprep Ba etvon 1 e€ng:

regexprep (textData, ' ["a-zA-Z0-9]"'," ")
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Mmnopovpe eTOUEVOS EDKOAN VO PTIAEOVLE TOV OAOKANPOUEVO KOJIKO TOV TOPAOELYLOTOC:

Q

% example 11 - remove special characters
textData = [

"This is line-1.",

"This is line-2."

17

% remove any character except letters and numbers
textData = regexprep (textData,'["a-zA-Z0-9]'," ");
% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData)

Oa amobnkevoove To SCript oe apyeio ue dvoua ex1l1l remove_special_characters.m.
Me v extéleon tov mapadeiypatog oto MATLAB pmopodue va dovue oe mpdén v

EQOPUOYTN TNG KAVOVIKNG EKPPOONG OTO apyIKO KEIUEVO:
documents =

2=1 tokenizedDocument:

(1,1} 4 tokens: This i=s line 1
(2,1} 4 tokens: This is line 2

Ewdva 36: Extéheon mapadeiypatog 11 cto MATLAB

Av pog evolapépel povo vo apatpécovpe onueio otiéng omd ta £yypaga, Ho devTeP
vAomoinon, Ba propovoe vo akoAovOceL TNV YpNoN TG cLVApPTNOoNG erasePunctuation
H cvvépon avtr d€xetan tov mivaka amd tokens kot apapel poévo ta onpeia otigne.

% example 12 - erase punctuation
textData = [
"This is line 1.",
"This is line 2."
17
% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData) ;

(o)

lower (documents); % make words lower

documents
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% remove punctuation characters from tokens

documents = erasePunctuation (documents)

Oa amobnkevoovE TO script e apyeio pe dvopa ex12_erase_punctuation.m.

Me v ektédeon tov 610 MATLAB pmopodue va dobpe 1o amotélecpa mov sppaviletar:

documents =

2=1 tokenizedDocument:

(1,1} 4 tokens: this is line 1
(2,1) 4 tokens: this is line 2

e
Ewéva 37: Extéheon mapadeiyporog 12 cto MATLAB

7.TO MONTEAO BAG OF WORDS

To Bag of Words givat pio amlomompévn avoamapaotact 1 otoia xpnoyonoteitol 1dGo
oTNV EMEEEPYNTIO PLGIKNG YAMGGAGS, OGO KOl GTNV OVAKTNON TANPOPOopiac. XTnv ovcia To
Kelpevo avamopiotator wg £vog odKog oTov 0moio mepLEyovtal ot AEEELS TOV, YWPIg Vo oG

EVOLOPEPEL 1] YPOULOTIKN 1] 1] GEPA TOVG.

thought
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e beauty hath

whySE” 06 < times o
make ml ne tlm i (O thus QW

thoughts though f*”'* EVEH Ove th |r|1%’fi;‘;" .
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| e dear beat I”
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et WE| Swee
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st|ll'e‘_
night

|WE! find L‘lBttEF e\u,rery Ia ad S beautys
Wiy
ko |-IE"|'|" MUSE poee ShDW
verse part

othars

hast

Ewdva 38: Tpagikr| avamapdotacn nopadeiypotog poviélov Bag of Words
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AvT6 T0 HOVTELD TOPW, LTOPOVE EWEIS VOL TO YPTGLOTIOCOVE £TGL MGTE VO Bpovpe
TOLEC AEEELG eP@OVILOVTOL TIG TTEPLGGOTEPES POPES GE £VaL £YYPOPO, KOO KOL TOGO CYLLOVTIKT

etvar o AEEN ya éva £yypago.

7.1. TO BAG OF WORDS XTHN ITPAZH

To poviého avtd elval yvootd Kou og HeETpNTAG ovyvotntog Opwv. T va
KOTOVONGOLUE gVKOAOTEPA TL €fvan To bag of words ag ypnoipomom)covpe Eva TopAdELYLLOL.
‘Eoto 611 £rovpe éva £yypoo T0 omoio mepiéyel TV epdon:

John likes to watch movies. Mary likes movies too.
To bag of words 8o cuvoyicel 6Aeg Tig AéEELS TOL VTAPYOLY GTO Keipevo Ppickovtag emmAéov

T0 TAN00G ELPAVIOTG TOVG:

John {1}
likes {21}
to {1}
watch {1}
movies {2}
Mary {1}
too {1}

>10 MATLAB o106 vAomoteiton edkola pe tnv ovvaptnomn bagOfWords, n onoia,
QLOIKE, OEYETAL WG Oploua ToV TTivaKa TV tokens mov dtbétovpe. [ va dovue Aemtopuépeteg
010 MATLAB y10 to bag of words apkel va TANKTPOAOYNGOVLE TNV EVTOAN
help bagOfWords
To MATLAB 6a emiotpéyet 1o axdAovbo amotédecpa:

>> help bagOfWords

bagOfWords Bag-of-words model
A bag-of-words model (also known as a term-frequency counter) records the
number of times that words appear in each document of a collection.
bagOfWords does not split text into words. To create an array of tokenized
documents, see tokenizedDocument.

BAG

bagOfWords creates an empty bag-of-words model.

BAG = bagOfWords (DOCUMENTS) counts the words appearing in DOCUMENTS and
returns a bag-of-words model.

Ewova 39: Bonbeia 6to MATLAB yio v evioAn bagOfWords
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IMo va 600 e TPAKTIKA TOV TPOTO XPNONG TNG CLVAPTNONG AG SOV UE TO aKkOAOVOO TOPAdELY AL
% example 13 - bag of words
textData = |

"This is line 1.",

"This is line 2."

17

% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData) ;

documents = lower (documents); % make words lower

bag = bagOfWords (documents) % create bag of words model
tbl = topkwords(bag,6) % view top 6 words in the bag

Mropovpe €d® va, TOPATNPICOVLE TOS EYOVLE TNV OLVATOTNTA VO OOVUE KO
OLYKEKPIEVO TANOOG YOl TIG TTO GLYVA YPNCIUOTOI0VUEVEG AEEEIS 6TO povTéro. Edm
EMAEYOVUE VO, OOVUE TIG 6 TTO GUYVEC.

Oa amobnkevoove To script og apyeio pe dvopa ex13_bag of words.m.

Me v ektéheon tov 6to MATLAB 0a éyovpe 10 €€N¢ amotéhespa:
bag =
bagOfWords with properties:
Counts: [2x6 double]

Vocabulary: ["this" i "line" oy wo e
HumWords: &

NumDocuments: 2

thl =
e=2 table

Word Comant

Mehis™
LE -1
m"line™
LU
myoew

wow

(Sl e A % (I o8

Ewdva 40: Extéheon mapadeiypatog 13 oto MATLAB
Mmnopovpe vo TapatnpGovLE apytkd 0Tt 1 cuviptnon bagOfWords pog emotpépet pdévo 1o

oLVOLO TV AéEe®V OV TEPLEXEL TO HOVTELD KO TO TANOOG TV £YYPAP®V TOV
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xpnoyonoinoce yu va to oynuatioet. Epeig pe yprion g topkwords pmopovpe pe gukoiio

VoL OVOKOAOWYOLLE EMAKPIPDG TO TANO0G ELPAVIGEDV TOV TLO CLYVA ELPAVILOUEV®V AEEE®V.

7.2. YIIOAOI'TEMOZX TOY TF-IDF

To tf-idf eivon évag emmAéov TpOTOG Vo LITOAOYICOVE TOGO GNUAVTIKOG Eival Evag Opog
010 &yypago. To akpoviuo tf-idf onuaiver Term Frequency - Inverse Document Frequency,

onAaodn Zvyvotmnta Opov - Avtictpopn cuyvotnta YYPAQOV.

H dwpopd tov pe v amAn pétpnon epeavicewv mov eidape oto bag of words, givan
OTL €0 EMYEPOVLE VO LETPNGOVUE TNV GYETIKOTNTA EVOS OPOL, KOl OYL TNV GLYVOTNTA TOVL.
IMa va to metdyerl avtd epappolel 600 TpdypoTo:

o [lpmta, petpdel tnv cvuyvotTa TOV Op®V TOL ERPAVICOVTOL OTO £YYPOPO
(Zvyvomnra Opwv).

o Emnecion opopéveg AéEelg Omwg my. ota EAMANVIKA TO “Kou” N 10 “ovTo”
eueavifovtot ToAd cuyva ota Eyypaea, ovTég Oa TPEMEL va. ayvoouvTaL.
(Avtiotpogn-cuyvotnta eyyplomv).

Mmnopovpe ONAdT| VAL SIOMIGTMOGOVLE MG TTLO CNUOVTIKEG £0M £lvarl 01 AEEELS TOL epavilovTal
Myodtepo.
Mo xabe 6po oe éva &yypago, dlvetar €va Papog, 10 omoio mpoodlopilel v

oxetikodOTTd Tov. H T tov Bépovg divetan and tov axdAovbo TOTO:

N
Wi; = tfi,j X lOg (d_fl)

oOmov:
tfij = 0 apOpdg TV eppavicemv v 6poL 1 6TO EYYPUPO |
df ;=0 apBpds TV EYYPAP®VY OV TEPLEYOLV TOV OPO 1

N = 0 cvvolKAg aplOUdS TV EYYPAPOV.

>10 MATLAB yw va Bpovpe to tf-idf xéBe 6pov, moAd amid, ¥pnoylomolovue v
éroun ovvdpton t£idf. H cvvaptnon avtn déyetar og dpiopa Eva poviého bag of words.
YVVETMG TOPATNPOVUE TTMG Yo Vo, ypnoiponmomocovpe v tfidf, eivon amapaimro va éxovue

KOTOOKEVAGEL TPpMTA £va Lovtélo bag-0f-words yio to dedopéva pog.
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Me 10 axdéAovBo mapddetypo pmopovpe va dovue twg Ppickovpe to tf-idf kKabe dpov

o€ éva EYYpapo.

% example 14 - tfidf

textData = [
"This is line 1.",
"This is line 2."
17

% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData);
documents = lower (documents); % make words lower
bag = bagOfWords (documents) % create a bag-of-words model

M = tfidf (bag) % compute tf-idf
full(M(1:2, 1:6)) % view full array

Oa amobnkevoovE TO Script og apyeio pe ovopa ex14 tfidf.m.

Extehdvtag 10 6to MATLAB pmopotpe va dolpe ta €E\G omoteAéopata:
g -
baglfWorde with propertbies;

1A [2xE double]
Vocabulary: ["this® o ¥ nlipm® o ", u3e
HumNorda: &
HumDocumenta: 2

(1,4 1,653

ana =

Ewoéva 41: Extéheon mopadeiypatog 14 oto MATLAB
O mivaxag M etvan avtog mov mepiéyet Tic Tinég tf-idf. Tloapatmpovpe ot pag divet 2 ypoppeéc:
(1,4) 0.6931
(2,6) 0.6931
Avtég givan o1 Tyég tf-idf otig avtiotoyeg Béoeig. Iy, oty B€om (1,4) Tov mivaka Eyet Tiun
0.6931. Ot Béoeig mov dev eppaviCovrar Exovv tiun 0.
Mo va dodpe oAOKANpo tov mivaka ypnowomotovpe v evtoAn full(M(1:2, 1:6)), dniaon

poPoAn TV ypapuudv 1-2 kot tov otnAov 1-6 tov wivako M.
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IHopdptnuo

Evpetmpro kwowka epyaciog

ex1l sentence tokenizationl.m

% example 1 - Single text

textData = "This is text 1. This is text 2.";

Documents = splitSentences (textData) %split text using
splitSentences

ex2_sentence tokenization2.m

% example 2 - Single text with Abbreviations

textData = "Dr. John. Mr. Smith.";

Documents = splitSentences (textData) %split different text

using splitSentences

ex3 word tokenizationl.m

% example 3 - Single text, tokenize words
textData = "This is an example.";
documents = tokenizedDocument (textData) % tokenize words using

tokenizedDocument

ex4d word tokenization2.m

% example 4 - multiple sentences, tokenize words
textData = [
"This is line 1",
"This is line 2"
17
documents = tokenizedDocument (textData) % tokenize words using

tokenizedDocument
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ex5 word tokenization3.m

o)

% example 5 - multiple sentences, view token details

textData = |
"This is line 1.",
"This is line 2."
17
documents = tokenizedDocument (textData); % tokenize words
using tokenizedDocument
tdetails = tokenDetails (documents) % view details for each
token
ex6_stemming.m
% example 6 - multiple sentences, stem tokens
textData = |
"A collection of words.",
"Another collection of words."
17
documents = tokenizedDocument (textData); % tokenize words
using tokenizedDocument
stDocuments = normalizeWords (documents) % stemming using
normalizeWords
ex7_lowerwords.m
% example 7 - multiple sentences, make words lowercase
textData = [
"A Collection of Words.",
"Another Collection of Words."
17
documents = tokenizedDocument (textData); % tokenize words
using tokenizedDocument
stDocuments = lower (documents) % make all words on documents

lowercase
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ex8 upperwords.m

o)

% example 8 - multiple sentences, make words uppercase
textData = |

"A Collection of Words.",

"Another Collection of Words."

17
documents = tokenizedDocument (textData); % tokenize words

using tokenizedDocument

stDocuments = upper (documents) % make all words on documents

uppercase

ex9 replacewords.m

[e)

% example 9 - replace words
textData = |

"I'm a doctor.",

"They aren't here yet."
17

toReplace = ["ain't", "isn't", "aren't"™, "i'm", "i've"];
replaceWith = ["is not", "is not", "are not", "i am", "i
have"];

¢}

% make words lower case before replace

textData = lower (textData);

% replace all occurences from toReplace with replaceWith
textData = replace(textData, toReplace, replaceWith)

% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData) ;
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ex10 remove stopwords.m

% example 10 - remove stop words
textData = [
"This is line 1.",
"This is line 2."

1;

documents = tokenizedDocument (textData); % tokenize words
using tokenizedDocument

documents = lower (documents); % make words lower

documents = removeWords (documents, stopWords) S$remove common

stop words

ex11 remove special characters.m

[e)

% example 11 - remove special characters
textData = [

"This is line-1.",

"This is line-2."

17

% remove any character except letters and numbers
textData = regexprep (textData, '["a-zA-Z0-9]"'," ");
% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData)

ex12 erase punctuation.m

Q

% example 12 - erase punctuation
textData = [

"This is line 1.",
"This is line 2."

17
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o)

% tokenize words using tokenizedDocument funtion
documents = tokenizedDocument (textData) ;

o)

lower (documents); % make words lower

documents
[e]

% remove punctuation characters from tokens

documents = erasePunctuation (documents)

ex13 bag of words.m

[e)

% example 13 - bag of words
textData = |

"This is line 1.",
"This is line 2."
17

[e)

% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData) ;
documents = lower (documents),; % make words lower
bag = bagOfWords (documents) % create bag of words model

tbl = topkwords(bag,6) % view top 6 words in the bag

ex14 tfidf.m

% example 14 - tfidf

textData = [
"This is line 1.",
"This is line 2."
17

¢

% tokenize words using tokenizedDocument funtion

documents = tokenizedDocument (textData);
documents = lower (documents); $ make words lower
bag = bagOfWords (documents) % create a bag-of-words model

M = tfidf (bag) % compute tf-idf
full(M(1:2, 1:6)) % view full array
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LYMIIEPAYXMATA

H mropokn oot aoyolnke pe tic Poacikég teyvikég €E0pLENG KEWEVOL, LE
napadeiypata vaorompéva e MATLAB. Ta mapadsiyparta, £ytve Tpoomadeia vo eivat pikpd
oe péyebog kot €OxoAo Katovontd £TG1 MOGTE VO UTOPOVV VO YPNoHoromBovv yio
EKTOOEVTIKOVG GKOTOVG,

210 TPOTO KEQAAOLO £YIVE L0 ELGAYMYT GTOV TOUEN TNG EOPLENG KEWEVOV,
pereTdVTOg Pacikég texvikes ko mapadeiypata. EmmAéov Eywve o pikpn elcoymyn 6to
MATLAB, peietodvtog to PaciKd YopaKTnploTIKE TOL.

X ovvéyeln okoAovOnoe M avdivon tev PacIKOTEP®V TEXVIKOV €EOPLENG,
EeKVAVTAG oo TIG TEXVIKES Tpo-emeEepyaciog kelnévov. H mpo-enelepyacio keypuévov n omoio
wepthapPavet Tpio TUpoTOL:

Tnv Tunuatomoinomn tov keévov og AéEeig (tokens),

Tnv Kavovikomoinon Tov TUNUATOV 0VTOV (XPNCYLOTOIOVTOS TT.Y. TOV aAYOplOpo
stemming) KaOdg Kot

Tnv agaipeon stop words Kot AOudV oNpeEi®V 6TIENG TOV OV TAPEXOVY KATO1EG
TANPOPOPIES.

H endpevn dwndikasio mov akoAovbet eivor otnv ovcia g avaivong Tov
JeOUEVOV OVTAOV TPOCSTAOMVTOS VO OVOKAAVYOLLE TO101 Opot HoG vt ¥p1|GIULOL Y10l TO
gyypago. I'a tov Adyo awtd ypnoyomotovpe to povtédo bag of words, to onoio etvar otnyv
ovacia &vag petpntng ocvyvotntag Opwv. TENOG, Yo HeEAETN TG OYETIKOTNTAG EVOG OPOL GE
éva £yypapo avaivdnke o Tpdmog vVroAoyiopov tov tf-idf (cuyvotnta dpwv-avtictpoen

ovyvoTNTO EYYPAP®V).
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