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ABSTRACT

The number of web pages has an increasing rate eminently. Then
finding information to meet the need of users is complex and time-consuming. Web
Page Classification is one of methods to solve such problems. However, if the number
of web pages is large then the number of appropriate feature input data will be large
also. This thesis proposed a model of Feature Reduction using Formal Concept
Analysis for Web Page Classification (FR_FCA_WPC). Visual C#.Net was used for
programming development with four main steps that were 1) Web Page Preprocessing,
2) Feature Selection using Information Gain (IG), 3) Feature Selection using FCA, and
4) Classification and Evaluation. Two data sets of 7Sectors data set and BankResearch
data set of web page benchmark from CMU were used for this study. The study used
features from text and title. The classification was done by Multi-Layer Perceptron
(MLP) Neural Networks and Support Vector Machine (SVM). In comparing the
efficiencies between the feature reduction proposed with 1G, the study found that
proposed FR_FCA_WPC method could reduce more features and gave the highest

value of F-measure.
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5.44

5.45

5.46

NMWLILIBULINOUAT F-measure 1WIN9NINATUWIANNHSLANIZAE

v A

3% FR_FCA_WPC (A = 0 uaz A = Mean) NUAD IG 3uwndszinnals SVM

maaq@ﬁaga Aot

NMWLILIBULINEUAT F-measure TWINNNIRATUWIARNNESLANIZAE

v A

2% FR_FCA_WPC (A = 0 uaz A = Mean) NU3% IG 3uwnlszinnals SVM

mad"g@ﬁa;&a Bttt e ettt et ettt n ettt eeerer e

NMWLILIBULINEUAT F-measure TWINNIRATUWIANNESLANIZAE

v A

3% FR_FCA_WPC (A = 0 uaz A = Mean) NU3% IG 3uwniszinnals SVM

mad"g@ﬁa;&a C ettt ettt

NI BUNEUAT F-measure 3EHIN9NIIRAVUIARNHUSLANIZAE

v A

3% FR_FCA_WPC (A = 0 uaz A = Mean) nUA% IG 3uwnlszinnals SVM

mad"g@ﬁa;&a D et ettt ettt

NI BUNEUAT F-measure 3EHIN9NIIRAVUIARNHUSLANIZAE

v A

3% FR_FCA_WPC (A = 0 uaz A = Mean) nUA% IG 3uwnlszinngls SVM

ﬂnaaﬂg@‘*ﬁaga oo,

NS UABUAN F-measure 33RININTAAUMIARNHULANITAE

v A

3% FR_FCA_WPC (A = 0 uaz A = Mean) nUA% IG 3uwnUszinngls SVM

ﬂnaaﬂg@‘*ﬁaga F oo e,



UNN 1
UNUI

ﬂaqﬁuﬁumairl,ﬁ@l"l,@?%‘ummﬁwaamu,wi'v\mmm:ﬁmiﬁ@um‘ﬁ'mm%
FanalHsIWINIUING (Web Page) Ssamiindnasnsumiearnlwdszansanluns
AnTaNAITNgN12:AnY A Immwwzmiﬁuﬁuifagaﬁamﬁ%mﬁu%u (Search Engine) 2%
ﬁﬁvl,@i”mﬂLLazvl,@Twaé’wﬁﬁ"lsjmdﬁum’mﬁaamwaa;j'lfﬁ iasanlumsdwmudazasias e
Naé'wfaaﬂmLﬂm‘iwmumn%aﬁﬁgﬁagaﬁmaﬁ'uﬂ’smﬁaamil,l,az"lsj@]saﬁ'umﬂmTaams
I@]sl;ﬂ%ﬁ]:ﬁaaé’@ﬁu‘laLﬁaﬂﬁagamﬂwaé’wﬁsﬁ]u,mfw:"L@T*’ﬁaQaﬁmdﬁummﬁaamsﬁaﬁw
IWessnnuaziananann FBmamiefitioutiymainanfide myiuwndszsaniume
(Web Page Classification) %ui’lumi%’@LEJULwﬂﬁLﬂuﬂajwmumwauh CEERE
aﬁumgulﬁ;ﬁ%ﬁmma:mmmL%ﬂ%ﬂﬁﬁumﬁagamﬂﬁﬁu

lunssnuundszianiivinaar835n13619 9 azlinsunulanans
(Document Representation) laal4d1 (Words) ‘?‘iagjm olutanssiduansauzianie
(Features) anslsfawluudaziSuwatiudsznandrasndusrwananns s liueas
é’ﬂﬂmzmwwzsﬁuﬂu%%lm% (Input Features) 1a3mysuuniszinniivinaizwialng
aulde FegenaldnissuundszianSumaiianusudanunnd sin a9mwnsiii
IMARANIRAVUIASNHIAZIANTT (Feature Reduction) a1 bRl uuuintsnitefisnuisn
Froutdymanaile

Formal Concept Analysis (FCA) Lﬂuﬂﬂwﬁmﬁm‘m:ﬁ"ﬁagai@ IANRUG
Hulassainsnauidie (Conceptual Structure) waziluinafialunisdanguaauigld
(Concept) ﬁﬁ'@umﬁwﬁugmmamﬁ@mam% FetrelWaunsnduniausunui0 g
ﬁagaLLaz'imezﬁ"ﬁa;&aﬁﬁimaa%ﬁaﬁsﬁ'usfaﬂﬁdﬁU‘*’f]vu

WIS RLEINIENNT FCA anldmianuduiuissninaanwmeLaniz i
LN I UNaLi a8 As N B AN ZEIRT UM ST IUUNUsAnS uiwa e lwldnanis

° A v a X
71]'1LL%ﬂﬂizLﬂYl‘ﬂQﬂ@a\‘llﬂﬂﬂ\ﬂl%



1.1 NMIaI/LNAT

Lﬂﬂﬁﬂﬁlﬂ%ﬂ’]iﬁ%ﬁdLLlllI’%oWﬂa&l%ﬂﬁiﬂ@]"ﬂ‘lﬁ@gﬂﬂm&Lﬂ.W’]zﬁ’W%%’Uﬂﬁi
FuwndIzinniiving VL@TLLﬂ' akan1vsuwndIzsianiiuing mia@ﬁaiaga

(Dimensionality Reduction) wae Formal Concept Analysis fIeaciduade Wi

1.1.1 nsuwndszaniuwma (Web Page Classification)

A3 unnUszANILIWNa (Web Page Classification) 1J#nssuannnylu
nmytwuadmianliiuiuma lasazinmaGouiuuuiidaeu (Supervised Learning) 9
azda9iin13man (Training) tialwldluiassunnilszinn (Classifier) &wiutin'lyld
$ruundszinnaradgrefilinsulueuwiee (Qi and Davison, 2009) Tawvialds1u3suh
WAeatasndnnisituundssianiiviwassduawisofiduntsaaiaanlunis
Uszaranauaziindszanininlumssuundszsiandanmaiiads 9 wwu inafianis
1120 (Voting) tnafian13a31a11u (Summarization) WANIIAATUIAYBIANHIAZLANIE
(Feature Reduction) Ldud

Chen Way Hsieh (2006) LakaITN1T3WUALILLNAGIY SVM lasiinng
LRENANBUZLAN1ZA283T Latent Semantic Analysis (LSA) Waz3T Web Page Feature
Selection (WPFS) ﬁﬁ%a’jw WVSVM (Weighted Voting Support Vector Machine) %alu
fuuInazlt LSA #1anuFNNBEUaIAINNRNNE (Semantic) i:mNLaﬂmiﬁQmﬁaﬂ
wazluguiigasazld WPFS vimsdassiifieldensnsmsianizaniloniuesiving
Toass niwinanEmzianz i ldanig 2 d’;u"lﬂl%tﬂuﬁa%laﬁwLﬁwmaaé'aﬂa%ﬁu SVM
fniultraunlaznagaUAINE1a L Iu"ﬁv'm]auq@‘fﬁm:l"ﬁuummumﬂmm (Voting
Schema) AANTNIALTLLANIAALLILINA I@ﬂq@ia;&amaaaﬁlﬁﬂuﬁayaﬂnﬁwwmn
Su'lod Udndata $1%9% 1,724 il Genaniimasssuaaslidiniisg wvsvm lien
mmgﬂﬁaamﬂﬁq@

Shen uazamz (2007) ldiiauadanaifiunisaUanaunudaluda
(Web Page Summarization) §wiunistaisudayalunisduundszinniiving Goania
dayaniidandn (Main Topic) veaiuiwa lasmsdianziidnlasizaaiving (Page-
layout) LﬁaLﬁummwgﬂﬁaﬂumﬁwLLumli:mﬂ waztszidndsziniawlunnsduun
UszinnlaiFoufisuiusanasiiniug ﬁauuuﬁﬁaauuaﬂ&iﬁﬁaau lavldradayasnn
13U LookSmart $1143% 153,019 weiutadu 64 Uszian vinnnsnasauuuulaidny 10



naa wudﬂmiﬁﬁ%mi@ﬂmwé’@lhﬁ'@LL'umm 9 NFENARENN TN IZENT AN N
. oy
mMIuundszanlaauu
Yin UazaAme (2008) HNLanaaNaINULNIAAIUIAANHUSLANITVDILTL
twanazgnangmMsuundszinnlaslinisaasuasnymearung s swiaa (Rough Set)
‘lummmaﬂf@wﬁa;&amm%u www.sohu.com 91%3% 1,000 wit1 wisiudeyaaan
JzuU 760 w1 uazdayanasay 240 w1 wan1IManeIuaadlilAnIITInkEua
swInaavwasnemanizlan uazlangmesiuwndizinniignladie lidiaana
v  Aa o v | aad
andasnduaziuunldiiiinizau
Thamrongrat Lazame (2009) lasiiauadanasiiunisluialun1ssiuun
drzianiualaslfiuuudafaanainnasainiaasuusdu (Voting Algorithm of Multi-
Class SVM for Web Page Classification) Na%837 VAMSVM_WPC #i1n13naaadny
TaTayaILININIGI3IUN CMU lasldansmzianizaindaniu (Text) uazwaiias

(Title) HANNTNARBIUFAILKIAUSANETHN 1vsAll_Voting 1WA F-measure N@figa

1.1.2 msamﬁﬁﬁ’aga (Dimensionality Reduction)

nIaai@daya (Dimensionality Reduction) (Radovanovic, 2006) WJwns
amlm@]é’fﬂmmzLawwtmzﬁﬁ@ia;&amajéﬂﬁ@aaﬂ Famniumalidnsuzianiniu
Fununnazililiglasindadiiuuniszian (Classifier) Fasawiaonilofiuazaalu
N3 308K é’aﬁummmé’nwm:mww:ﬁau'flwﬂy'u@lau%ﬁoﬁéwﬁ'zylumim%wﬁa;&a
(Data Preprocessing) faunsg&sNaIsuwnlszian

nIi9afMLa (Stopping) Hunisisadfilafivsslomigmsunis
3Lﬂi’]zﬁ%d%zﬁﬁ]’ﬁm%ﬂﬂi’]Uﬂ’ﬁﬁ’mﬂq(ﬂ (Stoplist) LT% G137 “I” “the” uae “with” 1 uaA%

AMIWITINANT (Stemming) Lﬂumsmgﬂlﬁmaaﬁ’] I@mmaagﬂuuwaa
fiSanumngasanwltiusdoiu 1w §197 “computer’ “computing” “computational”
ulaatin “comput’ 11ne G9UWIENIH LR EILA LTI AN IHIHYDIENH IR LANTZAS
LA IRINITIRIAN TN RSV I8 TEnIeiwldBnaay Gesanasiufideuldiuiae
Porter Stemmer (Porter, 1980)

lumsduundssianiuwanalunisaauwiaansmeianis 2 356180
Ao NIILRNANBIAZLANIE (Feature Selection) LAZNITRNAANWUELANIT (Feature
Extraction)

1.1.2.1 MSLtaanan¥melanie (Feature Selection) LI

N1ILRONLTAY aaé’num:mwwﬂmimmsnmaaé’nmmzLﬂW’]sL@&J I@mﬁmwaa



o VY & \ @ a A aa A
ansazianzlnanlaaziduisatas (Subset) VaILTARNBULLANIZLAN TIADATLREN
anmazanzl 2 351ewn Wrapper waz Filter
a . \ A o
1) Wrapper LJu3tn1va819d18859928314
(% L a [ o
iwaraIansmzian1zlniinan laun IR NRIo A0 AN YL NITATBIAN HULANZ
N nuuETIadnundssiananimavedanemsian s nanlandidsziiv
A A o o ﬁ |nl' U > Eallnl Aa A a; A v
Udntmwsasirduun Susalninlinaswindlssininmwuinigaazgnidenls

2) Filter (JwITNINWeN8NNRONAN ST

wwzhlidanuimaguinigaussiudifndiwiadie Anriadianudaginais
aa o v A aa A A v ) aa o o o
ATy $935n1INdengalaun Term Frequency (TF) lluitmivialassudiuan
= (Y A A ' ad P a .
anudvasaNBIzianz (Wia Term) NUnngatlutanas A3n1shingeg) Information
v A A A o v 1 ad . . . . A A
I biNaN TR ananuzanz e i 33 Information Gain W&z Gain Ratio G93zLdan
@ Aa i . A A o A A aaA
anwazlanIzAlA Information Gain g9§an3aildN Entropy aufiga wazdnisde
) s = [ Y aa o o ¢ ] [ [
Chi square Ta1dunvialasltaifUssan MU NABEIINTERINIANHIULLANIZAY
v Ao Aaa P ' = A . & '
AREUIANBUzLANIE wannikiilidTnisfiuandrseanldida Relief idunisgu
éf’;azhamnmﬁa;&aﬂ@aamﬁ’sﬁmnwlumjwﬁlﬂﬁﬁmﬁ'umﬂﬁq@ (NINTHIAN
SzzWna) adlag 2 ngu I@aﬁmjmmmﬂué’aasi'mmﬂLLa:'é’ﬂmjmﬂuéf’;aﬂ'Nau wazla@n
(% A % [ o ¢ ' % ' . [% 4 &
BaINBUzIaNIziNalTUd A uFuN U Iz RN dann Relief lagnwauidu
. = ' o @ i = v A @ { A
ReliefF (RF) T9trsanuaypugadayanasasniduuoudadasiauscdayailizasuniu
(Noisy)
Aa o dl A [ s A L £ 1
NWIBNLNLITaINUMTIRaNANBMLIANIE lauA Zhang
wazAME (2007) lald3Tn19iRenanymelanIzuuy Information Gain lun13iien
é’m:rmzmww:ém%’ums%’wmjuﬂszmﬂijmwmmué'miuifmﬂUlfﬁﬁms Principal
Component Analysis (PCA) Indra wazate (2008) lasumafianisidanansmsianiy
WWamansuzanznlgunmuuazidiwiuiesnge nassdlasligadayaniaigiuain
WebKB WINA Wazamme (2552) lanauanisiuundsaianiiviwalasisnisaavuia
ANBUslaNIZLazt I8 udIERNTAINIZHINITNNTIRENAN B IS LANIZWUY ReliefF
Information Gain W&z Chi Square ¥inn T3 uunUsziAnlasdSoulfauitiafna aTw
6 6 A
WaTALINLADIUNTTWUUY 1vs1 ez 1vsAll
1.1.2.2 MIANAINBIBLLBNE (Feature Extraction) LI
AMIRIINIORILATIZALTAVBIAN B IULLANIE AN NLTAVDIAN HULANILLAN LasNiTa
s 1 { v =3 1 [ a A a %
vasqmansuzianizlnifldismainnitoasesdanymzianizda $935nIania

anwUslan1zll 2 35fe Term Clustering 18z Latent Semantic Indexing



1) Term Clustering Jwdtmafildinaiia
n39angu (Clustering Techniques) I@Uﬁ%ﬁamjmaaﬁwﬁﬁmw%muLﬁ'm‘*ﬁaaﬁmﬁwvﬁ
@T’JUﬁuuﬁﬂ"ﬁﬂéjmadﬁﬂﬁa%"ﬂd%umLmuﬁﬁmmfu

2) Latent Semantic Indexing (LSI) 1w
33n3filEasnauasndseninaeng IR USNwmzIanIe (Documents Features Matrix)
iansans lagdi LSI azsdinadla Singular Value Decomposition (SVD) anlddwsy
WU NSNS LARUUIAVBINALENAS TUU LA UINUATIANALANNTNABTIINTENIN
anwuzianIzian LY

1.1.3 Formal Concept Analysis

Formal Concept Analysis (FCA) (Obitko et al., 2004; Wille, 2005; Priss,
2006) (dunnufresnriianzideyalasivuailulasiaiisuuifia (Conceptual
Structure) 1MNTaTaya (Data set) uazugailaviaiisluzdninsasnewddduaniia
(Concept Lattice) 911813310328 lasaa 39U s anuaznsAumI AU g NN HER
maﬁauaﬁﬂﬁd’mﬁu FCA \uinafianiidanguaawidid (Conceptual Clustering) 7
wwmmﬂwumumaﬂm@]mamma ﬂswaummmLsaamamwmwlumiﬂnyﬂ@ﬂ*’ﬁ
NUNMIABNMIUANG 303N Rasaya Iaanssuganduwds szuuiiiaa wazeuan 9 1
mmmmﬂummmﬁ:maga mu"Lﬂmmummmummumﬂ (Information Retrieval)
LLa:@T’mmiﬁumm*}uj’lugmﬁa;&a (Knowledge Discovery in Database: KDD) (Lakhal
and Stumme, 2005)

NIRIIUUIAAAINNT ] FCA fﬂz“fuag’ﬁ'ummvﬁﬂamaﬂ%’myw lag
uwIAanIanawldld (Concept) Ainsdulsznaudas 2 1% (Obitko et al., 2004) Aa
“Extension” U3¢naual888uL3ne (Objects) ﬁtwwmamam%ﬂﬁﬁﬁqmﬁf{ﬂmmz
(Attributes) 323N % L&z “Intension” Usenauen nqmé’nwmzﬁ”’mmmaaaauL%ﬂﬁﬁlﬂ?
wnu lasaawdldans o VL@Tmmnﬂamﬁﬂéfﬁﬁmu@m‘lﬁuazmmmﬁ’naualﬁagﬂu
gﬂtmwaoﬁ’]ﬁu%u (Hierarchy) 'la"

nwidafiieadesiu Fea dulngandunuisonediuaaulnlad
(Ontology) 6‘?}\1Lﬂumiai‘”ﬁaﬂﬁjmaaﬁwﬁﬁimaa%aLLuuﬁﬂﬁu%uLLazﬁmwé’uﬁuﬂm%a
ANnunIsdmIDatusrauaiianfiaula laginnui FCA mLﬂuﬁugm‘Lumi
g9danasfiniiasanuuusenlnlas Haav (2004) ledniauadinsuuuissnluda
(Semi-Automatic) #niUsanLULLazaRAaoulnlasanaawSlduanfisnaioaas FCA
Hwang uazamz (2005) 14 FCA illufuguluniswameanlnlad iauaaslfifindiy



) =3 & v U s 9’0 v

FCA s1a1Intiauaadaaninladluwwaniazdadilaladny waziduardrinlunisgsisaan
Inla? Wang uaz He (2006) stanaitnsdnsuainsaanlnladuninugiuses FCA
lasugasnlatndlawuaadaa’ wazauTniaaunlnladnle lunwlu SWRL (Semantic
Web Rule Language) ¢ #anann#t Cure uaz Jeansoulin (2008) leiiauadznissiu
a d? s 1 d'd a s 6 o =}
paulnladuning uaes FCA lagsutanaladinlanusunuinuaingasaanlnlad

[ U & &~ 6 A 1 2’ % I 6 U

udrduwaanglduasoaninladlninazaansnana NNt TauyadnawFUdad Lo

[ 6
1.2 ?ﬂf}ﬂigﬁﬁﬂmaﬁtﬂsﬂﬂqi

WWa7 Lﬂi’]ﬁg gankyy LLﬂZﬁ%l’]\‘iLLll‘]J"ﬂo’]a’eJdﬂ’]ia@“ll%’](ﬂgﬂHMZLQWWZI@] Ell"ff

FCA §1%IUNTINuUNUTs AN ULNG
1.3 VAULWANITANRWNITIVY

1) AT 2ONULY WATENIULUTIAINTaAIMIANEMLanzlas 1
FCA &iumIsnuwndszinniiuina
2) wawldsunsunisaauuiaansmeianizlasld FCA #1%3unns
unndrznniiuing Lﬁ'amaauﬁumﬁa;&mﬁuLwammg’mmﬂ CMU 2 qmﬁaga laun
- a8 ya 7Sectors (WebKB, 2012) iznaude 7 ngal
laun 1) Energy 2) Financial 3) Healthcare 4) Materials 5) Technology 6) Transportation
Wae 7) Utilities
- faya BankResearch (StatLib, 2012) uiisaaniilu 11 aaa
laun 1) Commercial Banks 2) Building Societies 3) Insurance Agencies 4) Java 5) C
6) Visual Basic 7) Astronomy 8) Biology 9) Soccer 10) Motor Racing L8z 11) Sport

3) dezlinkaradnsduwndszinnalsen F-measure
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1) AnEwIsuuazlanssnisIT e fns LM I AenanHmIaNIZUaY
MIuwndznniiving

2) ?imsnLwﬂIuIaﬁLLa:Lﬂ’%aoﬁaaﬁuaguéﬁﬁ%‘mm’i%‘ﬂ

3) ATLH 2anuUY LazFILLLdaeImTanvaansumsianzlasls
FCA fiumIsnuwndszinniiuina

4) wpngatayaIuwadmILihanasauiaininiweesllsunay
lunsaaaweansuzianizlasld FCA 1SUMIuunUIzANILING

5) WawlUsunsugnsuntanawaansmsianizlasls FCA 115y
mysuundszinnduiwaaaildosnuuyly

6) vnmanaaasselisunsuflanamniouniiiansiuaz sz iune

7) negauuazdnaslUsunsunisanawiaansmeianizlasld FCA
fNTUNITUBNUTLANALLNG

8) darienansUsznaulusunsunisaauuiaansmsianizlasls FCA
fMTUNITUBNUTLANILING
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1.5 gonNuaztaIoINan1zN1I9e

1.5.1 @0 IUNN1IVY
Wasdjudnisaaunataad CS207 n1adwninyinisnauiataas

ATAANIAEAT UNIINRURITAIUAITUNS INBLVARIA LA D

1.5.2 1@309iaf 111998
(% 6 6
1) ABINIALIT
dll a 6 o dll
- 1A39RBNNILADITIUIN 1 LAY
- WigAI1N31 2 GB
- 315a@&n 320 GB
dl a 6 o ‘ﬂl
- LAIDINNWNIIUIB 1 LAY

2) euzandua’

IﬂiLmsuﬂi:qﬂ@T WEKA

IﬂiLLﬂiwﬂszqﬂ@T C# . Net

Tusunsw ConExp (Concept Explorer)

32Ul U@ns Microsoft Windows XP
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~
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UNN 2
aAa A [
N EHNLNLIVO9

noufiifmdadunuiteitsenoudn misuundszanioing (Web
Page Classification) n13bnulanyITLUY Bag-of-Words ﬂﬁilﬁdﬁlfﬁ%ﬁﬂﬁ’]ﬁ’;ﬂ TF-IDF
mMImdIadnga (Stopping) MIMIIINAWYITAIM (Stemming) NMIAAVINAANHTAZLANIZ
(Feature Reduction) 77 =] Formal Concept Analysis (FCA) lassansiszanifisy
(Artificial Neural Networks) Support Vector Machine (SVM) Lasn17UIsLUUNaD 2907

uwnUseLan (Classifier Evaluation)

2.1 M3 mnndIzanti g (Web Page Classification)

0 i . & ad AA o @
n13duuniyzinn (Classification) LuAsn1INAunumdayannluam
AAANITRITFULNALRZNNTABANDNENT FIRIUNNTIWUNYTzLANNLREERI28ILILIND
wwduisdragedriniindissiuayuiTasdnd 9 vuIulddrezidunswarnn
Ju'laisnnaT (Web Directory) M3IaTIeAAURIN (Web Link) mMIlaimanuwmiy azns
a v I v té o 1 QI
A1 ALATIET920930 L Tudn FanTduunUssian I vtNagINNTATILLAN
a a £ =3 qzdn:' ‘:3/
UszanTnwlunsauntenansivlentn
MINUUNUTTANAVININIONTINAUAD N1TIANNIANYVDILILIND
(Web Page Categorization) tJunszuiwnmslumaiinuadssinnldnuiivma laonald
mydusndszianazdaduidyminateuiuuuidaen (Supervised Leamning) H9azdadl
. . dl o . o ar o L o s ] dl 1
ANSEaU (Training) W a 1WA baluiaadtuwun (Classifier) #1w3uii lulddunnaragr9nld
nuluawiaa lagWuginsasnssuwnyszianaiansautsleidn 2 wuufia mMssiuun
Uszinnuuu'luui3 (Binary Classification) kazn133wunUssANLUUNaAAaTE (Multi-
Class Classification) (Qi and Davison, 2009) T3 wwndszinnuuuluwiSazuds
alagdeanidu 2 aanw (Class) Asaaanilualadriuinuazaaanidualag19ay a9
AWUIENBY 2.1 #IUNTILUNUITLANBULNAAAaNFATLUIA8819 1dNINNE1 2 Aaw

asnwisznay 2.2
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Arts Business Computers Sports

nMwdsznay 2.2 mMaduwndizlanuuudafanas

|
a

FMTUNITILBNUTs AN UIWARINAIaLLSaan batie 2 wuuAa n1Y
FWHNUILLANUULUKIIIL (Flat Classification) Lazn133 U unUILLANULU LRI LT Y
(Hierarchical Classification) 1a8fin133 4 unUseANLULEBITIVIZRINTUILLIAN

' A £ \ & \ o [
WIIAMK (Parallel) nadfariinaa anunsautaduaaatesla waasasniwdsznay
2.3 ﬁhumiﬁ‘hLLuﬂLLmJéwé’u%'mzﬂmimﬂmmmmjmlammalué’nmm:éwé’u%’uﬁﬂﬁw

ﬁ'ﬂmaaﬁ”ﬂaﬁﬂﬁ ‘%G‘L%Ltﬁiazﬂﬂ’laﬁ']&l'ﬁﬂLLﬂGLﬂuﬂﬂ’]ﬁﬂBEIVL@Taﬂ ganwlsznay 2.4

| Arts HBusinessHCcmputers ...| Sports || World |

AWUTENOU 2.3 NMITUBNUILLANLUL LTI

| Arts HBusiness||Computers|...| Sports H World |

| Movie || Music |+=o Theatre |

Mwliznay 2.4 MIUWNUIZLANULUSIAUTH
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2.2 mMiunnland1situy Bag-of-Words

Whadanntanans HTML Aanwasidunslaseasne (Semi-Structured) 39

|

Fuiludasulasiangislie g’hgﬂﬁmmmﬁﬂﬂl‘ﬂumiﬁﬂufﬁamﬂ%aﬂauﬁamaﬂﬁ

AL aa A A o v A . PREVI ¢ %
T35 Inilanyin lanAan1sunutanans (Document Representation) ludnuiapdilals

ATNIUNWLENRITUWLY Bag-of-Words (BOW) Tatdunnsingn (Word) ﬁagjmﬂlmanmi

@ ]

(Document) " ldiduanwmzianz Worhwuald T waavssdininuanlsngagie
o = & o & & A & k4 o
vaonitiailuianans D a9nwlun1Tuny BOW 2adianans d, finenniaatuesimin

— s an v & Ve 4 o o \
w. = (W Wj2,...,Wl,|TI) PINITLLNU BOW &Jvlﬁma’lf;lLL‘]J‘IJ‘IJ%E]%JJH‘UW]?JENWM%T] RN

j i’

' = . A3 o < A o
mMIwnua Uy U3 (Binary) azliansinnin w, €01 uufa 1 w, =1 wuuaNw
] o A 1 @ ! o o ' .
41 &7 k dngegluienans d, uszd1 w, =0 wanganwi1 @ k laidsingaglu
LBNENT d | W8 IMIUNUAUL Term Frequency (TF) azlidviwiin w, =TF,
oA = o o . A o |
wufannudveIdn k Unngedlwenssn j mwidszney 2.5 uaasdiatamiunu
BOW @18 TF (Radovanovic, 2006)

JAIR is a refereed journal, covest areas
of Artificial Imel]jr_gfm"é’_l

-
free of charge ow 1e internet. Each \'nluufe\
of the jounfal is also published by Morgan

internet

ich is distributed —— webwatcher

0 learning
3 journal
P — S 2 | intelligence
Journal of Artificinl Intelligence Res ] 0 text
% 0 agent

1

0

0

perl5

Kaufman....

1 volume

MwUsznay 2.5 a1a819NITUNMLaNEILUL Bag-of-Words @8 TF

2.3 MY AR NA10 28 TFE-IDF

ATLAAIENRENAY (Word Weighting) tTun1sunudnlulanansaradn

¥1niwn (Weight Value) luianu3daftlalanislddrsiinindrers TF-IDF (Term

. L & aado o @
Frequency—Inverse Document Frequency) (Joachims, 1997) @tduITNAWIMIAUN
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nauivadIi t, Avrnglutenans d, wazfinTanaAuiivesi t, Aurnglu
lanaIduiineae I@ﬂlﬁmﬁmﬁfﬂﬁﬂﬁUsmglmaﬂmwmﬂ6] atufid1inminen
dasniudind binsasfsdnemsianzrananaiiug Ssanadwnaldanaunis
@ (2.1)

n
IDF, =log | — (2.1)
DF

k

P A . o A Ao o A \
IG]EJY] IDFk A8 RIBNALVDIANNUDLDNRITINUAIN K ']_Ii’]ﬂg"]a%

DF,  fa enuilanansnildnh k dsngag
n A8 IUWINLANRITNIANG
ASLNUANINRINAA28 TF-IDF Li’flumsmmmamlmwdnmmﬁmaa

fMNLANNDVBILBNFNITTINAY TIgaTaFIWIMAANRTN ldanaunish (2.2)

w, =TF, X IDF, (2.2)

o A

P A S o P a
IG]EJY] W, A8 AWIRBNVIAN k wﬂﬁﬂglmaﬂm‘m J

=

TF,  @a enwdwesdi k Adsingluanansn |

2.4 MIN1IAAMELA (Stopping)

n3idad11ea (Stopping) Hunssrsadfladysslosddawniuns
Sianzioan wesnenasiuiwaazdznaudodnduswininuaziuiedndens
\fAgdasnuianansion %oﬁﬁmmf:%'@agjlumimaaswmsﬁmgm (Stoplist) (Frakes and
Yates, 1992) uaa9d208190In L3N0y 2.6 seinlunaudsilldinmaianmsmaad
wyaultlagazRansandadinniensdinga dlarnsadmaniiaanlasinliduwomn

]
o A

> A S @ o a a a a &
AN BAN W USLANIZHV U ARARITIT E]I‘V\ﬂ’]?‘ﬂq LWNUILLANNUIZRNTAIWUINEITY
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a
almost
another
anyway
be
between
come
done
every
get

got

he

[
it

let

me
myself

of

our
putting
she
something
that

these
to

upon
were
whether
whose
won't
you

yourself

about
also
any
are
became
but
could
down
everyone
getting
gotten
her

if

just

like
mine
never
off
ourselves
same
should
stand
the
they

too
us
what
which
why
would
you'd

yourselves

after
always
anybody
as
because
by

did
each
everything
go

had
here

in

last
make
more

no

on

out

saw

SO

such
their
this

two

very
whatever
while

will
wouldn’t
you'll

you've

again
am
anyhow
at
been
came
do
else
for
goes
has
him
into
least
many
most
none
one
over
see
some
sure
them
those
unless
was
what's
who
with

X

your

z

ago
an
anyone
away
before
can
does
even
from
going
have
his

is

left
may
much
not
onto
per
seen
somebody
take
then
through

until

we
when
whoever
within

y

you're

all
and
anything
back
being
cannot
doing
ever
front
gone
having
how
isn’t
less
maybe
my
now
or

put
shall
someone
than
there
till

up
went
where
whom
without
yet

yours

Awusznau 2.6 é’aamaiwmsﬁmq@ (Stoplist)
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2.5 MSHITINANTVBIAT (Stemming)

]
%

o 6 o . | a o J | o A
MIMNNANNVDIMN (Stemming) LHunswzihidnvasdrdaiud1nay
lalddnddaying (Suffixes) I@]EJLLl]aGElILLUU“IJE]Gﬁ’]ﬁfIﬂ’J’]&M&I’]EIﬂET’]ﬂﬁuiﬁwlﬁﬂuﬁﬁ

o 1

W@EIN® BNA2BLNILTWA1I “connected” “connecting” “connection” “connections” i
ANMURNLAREN LA RAAaYIN8G8 —ed —ing —ion —ions ANENAL AIBWIINITALUR

o “ o 4w A = o A - T T
sUupuvasd ldlasdadrdariomanteaniazldsidusesdrde ‘connect” iudu o
FEmsiaunTatisans wInTaIANBUANIZa la asuwwIdpilaltaanasiunfiauy

% ° [ < [ a A

lglunisnisndnrivesdinisissnguife oana3fia Porter (Porter, 1980) G598y
(Rules) &@wiun1rdadidarinslasfmuaidusdunudy (2.3) uazlTuaouuaain

Mwdsznay 2.7

(Condition) S1—>» S2 (2.3)
lasf St faddaring
S2 Aafnlunu
Condition Aaenlalumisunun
Step 1a:
siuvung AIBLINAANS
SSES — SS caresses —>  caress
IES — | ponies —>  poni
ties —> i
SS —> SS carress —>  carress
S —> cats —> cat
Step 1b:
suuuung GBLIHAAND
(m>0) EED —> EE feed —> feed
agreed —> agree
(*v*) ED —> plastered —> plaster
bled —>  bled
(*v*) ING — motoring —>  motor
sing —> sing

MWUTEnay 2.7 Tuaawn1I¥iNwUaI8anaINy Porter
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Step 1b.1:
sduuung AIBEIHAANS
AT —> ATE feed —> feed
agreed —>  agree
BL —> BLE plastered —> plaster
bled —> bled
V4 — |IZE motoring —> motor
sing —> sing
(*d and not (*L or *S or *Z)) —> single letter hopp(ing) —> hop
tann(ed) —> tan
fall(ing) — fall
hiss(ing) —> hiss
fizz(ed) — fizz
(m =1 and *o) —> E fail(ing) —> fail
fil(ing) —> file
Step 1c:
siuvung AIBEIIHAANS
*v*) Y — | feed —> feed
agreed —>  agree
Step 2:
suuvuung (BEIHAAND
(m > 0) ATIONAL —> ATE relational —> relate
(m>0) TIONAL —> TION conditional —> condition
rational —> rational
(m > 0) ENCI —> ENCE valenci —> valence
(m>0) ANCI —> ANCE hesitanci —> hesitance
(m>0) IZER —> IZE digitizer —> digitize
(m>0) ABLI —> ABLE conformabli —> conformable
(m>0) ALLI —> AL radicalli —> radical
(m>0) ENTLI —> ENT differentli —> different
(m>0) ELI — E vileli —> vile
(m>0) OUSLI —> O0OUS analogousli —> analogous
(m>0) IZATION —> IZE vietnamization —>  vietnamize
(m>0) ATION —> ATE predication —> predicate
(m>0) ATOR —> ATE operator —> operate
(m>0) ALISM —> AL feudalism —>  feudal
(m > 0) IVENESS —> |IVE decisiveness —> decisive
(m > 0) FULNESS —> FUL hopefulness —>  hopeful
(m > 0) OUSNESS —> O0US callousness —> callous
(m>0) ALITI —> AL formaliti —> formal
(m>0) IVITI —> IVE sensitiviti —>  sensitive
(m > 0) BILITI —> BLE sensibiliti —> sensible

mMwisznay 2.7 Iuaaun1IvinauuadaanaIfia Porter (fa)
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Step 3:
suuvung AIBEIHAANS
(m>0) ICATE — IC triplicate —> triplic
(m>0) ATIVE — formative —> form
(m > 0) ALIZE —> AL formalize —> formal
(m>0) ICITI — IC electriciti —> electric
(m>0) ICAL — IC electrical —>  electric
(m>0) FUL —> hopeful —> hope
(m>0) NESS - goodness —> good
Step 4:
suuuung AIBLIHAANS
(m>1) AL — revival —>  reviv
(m>1) ANCE —> allowance —> allow
(m>1) ENCE - inference —> infer
(m>1) ER — airliner —> airlin
(m>1) IC —> gyroscopic —>  gyroscop
(m>1) ABLE - adjustable —> adjust
(m>1) IBLE — defensible —> defens
(m>1) ANT —> irritant —> it
(m>1) EMENT - replacement —> replac
(m>1) MENT — adjustment —> adjust
(m>1) ENT - dependent —> depend
(m > 1) and (*S or *T) ION —> adoption —> adopt
(m>1) OU — homologou —> homolog
(m>1) ISM - communism —> commun
(m>1) ATE —> activate —> activ
(m>1) ITI — angulariti —> angular
(m>1) OUS — homologous —> homolog
(m>1) IVE —> effective —> effect
(m>1) IZE - bowdlerize —>  bowdler
Step 5a:
suuuung AIBLIHAANS
(m>1) E — probate —>  probat
rate —> rate
(m=1andnot*o) E —> cease —> ceas
Step 5b:
suuuung AIBLIHAANS
(m>1and *dand *L) —> single letter controll —>  control
roll —> ol

Mwisznay 2.7 Tuaaun1Iviniuuadaana3fy Porter (fa)
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2.6 NIAAVWIAANHWBLLANE (Feature Reduction)

mMsiuwndsziantiuinadiedtnisdre g dealdnisunuienansuuy
) d 1 I et A et &
Bow laglidnagdneluenssiduansuzianis Somnduwalansuzaniai
Fwminazililigdasadediduuniszinn (Classifier) vinlidasauilfasiionuaz
ﬁ a a a o Aa AR d' a U [l
nalumsdszaiana $9nsdiudjalssEninwdanaiiinflslunadeuiildaunn
% s Aa ' v A 1 & o Aa K o
sanstgymansusianznduwalngld 89ldndnusanasinlunmsduwndszinn
wauagaLAailywn Overfiting NUTayan1Igew (Training Data) NlluwIAANBULIANIZ
a % (% g; (% =< & g; é dlo o é | a v

NINBNeY avunnTaaanwmzlanzInduwtueauninnsaydadsnaeioudays
(Preprocessing Data) naun13gs9asuunyszinn

FRSUNIIUWRNU T AN LR BRI LUINS I UNTRAT U AR N B ULLANTE 2
ATa28NuAe NITLRaNaNBMELane (Feature Selection) LHun13tRantoauas
anwmzlanglrdnnrauesanmzianzldy lasfmavesansmsianzlnaif laaziiu
L Iaging (Subset) VAILTANNBULLANIZLAN LazBNITADNIIRNASNBWLANIZ (Feature
Extraction) tJunsainIefaaineiioavasansmelanizlnaiannioauadansmsanie
\@n lasfigavasguansuzianizlninldazuandsanisavasdnsmzianiziduuas
uarunuaanvmaiannin lwnuldssildinmsienansmeal83 Information Gain

Il FluwinaaunIananemsianie auluiTnduuazIias

2.6.1 Information Gain
Information Gain (IG) tJ#3TN3tRanansmzLanIz NN Information
vltiduardatnanarsadenansusianizlaslditn17908way (Ranking)

a ' . . = ° [ {
ANBIULLBNIEATNAT Information Gain ‘ﬁdﬁ’]&l’]iﬂﬂ’]%’)mvl(ﬂ‘iﬂﬂﬁllﬂ’]iﬁ (2.4)

IG(Y, X) = H(Y)— H(Y | X) (2.4)
fnualw Y fa aang
X A8 ANBIUSLANL

HY)  @a auaulnstues v
HY | X) fo doulnstiues Y dedlSawluan x
mIwd HY) uaasldasaunsf (2.5) waznswidn H(Y | X) uaaslaes
FUNIN (2.6)
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H(Y)=—2p(y)log, p(y) (2.5)
yeYy
H(Y | X)=—2X p(x) Zp(y | x)log, p(y | X) (2.6)
xEX YEY

A A ' < )
lagf py) e anuasiuvasen y
p(x)  fa anuwzduvasdi x

A ' & . A aaA !
p(y | x) Aa anuaziduaasdn y iadidawluaudn x
2.7 Formal Concept Analysis

Formal Concept Analysis (FCA) ilunnujainisiianzidayalas
Amuaidulavsaioumifauaziiunisdanguumidanianamdddnnamidroiugin
a v = a é 1 v a
niadlasmaaiuazuaalansaiolugdninsasnewddduaniiaditiolinsiienzi

v dl oyl v v e e 6 o v o Y J =
lawainndudeuuaznisdumanuiunuiiuvesdayarildiotu laslu FCA azling
v b té <
unuradoya (Data Set) lujlunuvaswasianauifing (Formal Context) Ta1iu
lansafaugiuues FCA AlfdmivaTunuanudunuizasdays

foad 2.1 WasTanowding (Formal Context)

FAUAANURFNAUT K = (G,M, 1) lag G (Juwwrauasaauiing (Object)
waz M dumavasnmansme (Attribute) 834 / 1JUANNFUAUELTIE (Binary Relation)
WWIN G uaz M uaziliowiu (g, m) € 1 azdwldd “eaniing g Tqmanwue m’

Wasuanauindaunnidowunudnarsaweindlalasigiunizas
WY (Row) ZUNUAILADULING UATHIWAIVRIFANI (Column) ALUNUAILAUAN DU
gaunnuInluunl g uazaaud m naneauineauiing g Igmansms m f9en3197]
2.1 usasdiatvaseilanawindilsznaudis 4 0aulAnd sz 7 quansmz (Hwang
et al., 2005)



P o ' & o = €
AINN 2.1 @ljaﬂqﬂwaiwaﬂauLﬂﬂsﬁ
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a1l a2 a3 ad ab a6 a7
o1 X X X
02 X X X
o3 X X X X
o4 X X
#he13N 2.2 8 uHwn1T * (! Operation)
Hawma ACSG wasaauing a=ldin
A'={m€M|Vg€A:(g,m)€l} (2.7)
awma BSM maaqmé’nwmz 22'ldn
B'={g€G|Vm€B:(g,m)€l} (2.8)

< A I3 a ' 3 o‘g;
wwaa A' Lﬂ%L%@%BGQMQﬂHMZ?’JN%E]GQE’J‘JJLﬁ]ﬂ(ﬂ“ﬂd‘ﬁ&lﬂlu A uae B'

| =3 o‘g; d'd [ N
La.lw,sﬁmaaaauLﬁm@mmmﬂuﬂmaﬂwm:muiu B

Aean 2.3 Wasuanawidls (Formal Concept)

Wasdanawdld ¢ mnwesianauing (G,M,1) faiwag (AB) lao

AEG, BEM, A=B uaz B'=A TILLTUNLTA A WA B 31 “Extension” Lae

“Intension” Va4AAWLTUA C AMNAIAU A8 Extension LNUNEUY 2I0AULANG WAL

. ] a 1 ] o il o { v
Intension LLﬂ%ﬂQ&ITﬂGQMﬂﬂHNZi’J&I ‘Hx‘i’i]']ﬂ(ﬂ’)ail’]\‘iWﬂgllﬂﬂE]%Lﬁﬂsﬁs‘l%@]’ﬁﬂdﬁ 2.1 "i]ZVL(ﬂ

9 WasuanaudUd LRAIAIANTIIN 2.2
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AN319N 2.2 AatnsnesianawTUa

No. Formal concept Extension Intension
1 (9,{a1,a2,a3,a4,a5,a6,a7}) 1] {a1,a2,a3,a4,a5,a6,a7}
2 ({o1}{a2,a6,a7}) {01} {a2,a6,a7}
3 ({02},{a3,a4,a5}) {02} {a3,a4,a5}
4 ({03},{a3,a5,a6,a7}) {03} {a3,a5,a6,a7}
5 ({o4},{a1,a3}) {04} {a1,a3}
6 ({o1,03},{a6,a7}) {01,03} {a6,a7}
7 ({02,03}, {a3,a5}) {02,03} {a3,a5}
8 ({02,03,04},{a3}) {02,03,04} {a3}
9 ({o1,02,03,04},9) {01,02,03,04} 1]

ReuN 2.4 AauldUdauaniia (Concept Lattice)
INANMNFNNUTVINBSHRABULANT K = (G, M,]) Anualinsuidld
C,=(A,,B,) waz C, =(A,,B,) wliANUFUWUS Subconcept-Superconcept AIFNMT (2.9)

(A,B,)<(A,,B,) <> A CA,(<>B, DB,) (2.9)

uwufanawdld (A, B,) llawaldnnii (A,,B,) fdale A Jwaadey

w83 A, (Waz B, iuwadenves B,) lasigavainamdldninualu K ONIARIAY

2
TUGIIANNFNNBTLTIRNAUTWI LN AaTUALANT
v = a v . . &
AsavnentdUduanfigazunudislalaazunsy (Line Diagram) &4
Usznaumeluua (Node) waztdwiod (Link) lasnudluuavzunualonaiiananidld
#7% Intension WA Extension °11aaWa%ﬁaﬂam%ﬂ@Tﬁ]:izﬂiﬁwuuml,azﬁﬂuﬁha
YA ILARANTNEIOY LRWLTANNLTONGD 2 IR UALTIGIUABATUNWAITNTUN T
1 o :5 6 & :!' U
Subconcept-Superconcept 32R319N% TINNNaTUAADULANT Iba1319N 2.1 BTR3NS
nauwdUduanfia laasniwdsznay 2.8 (Hwang et al., 2005)
= 6 a =3 6 o % nl'
nnaawddduaniia (Mwdsznay 2.8) MuninwieaulIndniugmans i
SUNBTNW LS A20819LT ﬁwﬁaomsmdnaauL%ﬂ@ﬂﬂﬁﬁﬂmé‘ﬂmmuﬂu al Uay a3 1w
NIVTHIAULTFUAUINAFIINIARAUWRIAIZ LA D0ULING 04 LAZDIADINITHIN
s U a =3 6 va 1 J v
Qmaﬂwmﬂ@gﬂlmwﬂuaamfﬂﬂ@] o1 LAY 03 AN TIIINIARAR 1T WL WAL 16

qma”m:mz ab WAy a7 buan
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@
() {o1,02,03,04}

{as}
{o2,03, 04}

(05} {al, a3}

O {a1, a2, a3, a4, a5, a6, a7}
@

MwUsznay 2.8 aatnsnauwFlauania

2.8 Tilsun3a ConExp (Concept Explorer)

Concept Explorer w38 ConExp (Yevtushenko, 2000) vuldsunsud
% o o g ,}’ o [ a v { o d
WA WITTUN I WA IRI U TUNTAN B398y FCA @9ldsunsu ConExp
= 6 @ o o G%’
wﬁan‘*ﬁumimmumu

1

[ 3 [
) ﬁ?ﬁﬂLLﬂZLLﬁlﬂlﬂﬂuLﬂﬂsﬁ
v < 6 a 53 6
2) 9N ULTUALANNRINNADWLANT
% Ao v fo A a £ a 3 [
3) maﬂwmzmmmauwuﬁﬂuwmmm}iﬂuﬂaumnm
v o gd& A = a 53 6
4) ngmwauwuﬁwug’m‘ﬂLﬂuﬁlialuﬂaumﬂsﬁ
ao dl‘IL @ & o v o ed a £ & o = €
NIWIBU mﬂiﬁdﬂ%%ﬂﬂ‘iﬁ’mgﬂ'ﬂ&]a&lwuﬁﬂLﬂ@]T%'ﬂ’TﬂWﬂi&laﬂﬂ%L‘Y]ﬂ‘ﬁ

G?jal,l,amaglugﬂLmuﬁomwﬂszﬂau 2.9

No <Number of objects, for which premise holds> Premise =[Rule confidence]=>

<Number of objects, for which premise and conclusion holds> Conclusion

mwilsznay 2.9 JUuuuveInganuduiuiildanldsunsy ConExp

naatINesuanautANG lua13197 2.1 1ialslusunsn ConExp

v v AN ¢ o | < (3 a v
ﬁ’]&ﬂiﬂ‘ﬁ’mgﬂ’]’]&lﬁ@JW%‘ﬁ‘Yl‘lﬂﬂdﬂ’]WUSZﬂﬂﬁJ 2.10 LLﬂzLLa(ﬂ\‘]Lﬂ%ﬂ@%L‘ﬁﬂ@lLLﬂﬂﬂ&vLG]@\‘i

nMwudsznay 2.11
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|é| Concept Explorer EI
Files Help
D =] [{E\ ||@||| @ poc||pac| phc Update; Clear dependent -
1
[ Document | ¥|| 2] ||1=0>a1a3a5=[100%]=> <0>a2 a4 ab a7,
o B ex_dataExample.csv 1Y 2 < 1> a1 =[100%])=> < 1 = a3;
¢ |E| Context 3=0=a2a3abab a7 =[100%]===0= a1 a4,
P—'..: 4 =1=a2=[100%]===1=a6 a7;
5=0=a3adabab a7 =[100%]===0=al az;
—_ : f=1>a3aBa7=[100%]=>=1~=a5
: Paramemr ................ Vame .......... : 7 <1 > 24 [100%]=> < 1 » a3 25,
Minimal support |0 8 <2>a5=[100%]=><2>a3;
Confidence 9= 2= af =[100%]== = 2 = a7;

10 =2 = a7 =[100%])=> = 2 > af;
11=4={}=[F5%]== <3 = a3;

12 =3 = a3 =[57%]== = 2 = a5;
13=4={1=[50%]== < 2 = a6 aT;
14 =2 > af a7 =[50%]== = 1 = a3 a5,
15=2 > a6 a7 =[50%]== = 1 = a2
16 =2 = a3 a5 =[50%]== = 1 = a4;

Context Editor | Association Rules |

Mwidsznay 2.

10 fadninaIRaaNTngaNuRNNUSaa81UIUnIN ConExp

|£| Concept Explorer
Files

[= (===

Help

L e e r———
fDocument | :
¢ @ ex_dataExample.csv
¢ ] context i
@ ;

e T

F Layout options |

Drawing options |_
Parameter Value :
Atribs Show labels i
|[objects Show multi-labels | |
||Layout Minimal intersect ..
||Draw node Fixed radius
||Draw edge One pixel :
|[Hightight Filter & Ideal i
||Cabel fontsize |10 =
||rid Size X a0 i
||Grid Size ¥ 60 i ﬁ
|[Node radius 10 :
||Show collisions |l K1

|[_context Editor | Lattice line diagram |

Mwdsznay 2.1 @retininddnaantaandUduaniizeallsunsy ConExp

v 1 o [ s o [ s
INMNARIANINIINDINHAVUTFINUD (mwﬂs:ﬂau 2.10) GRFURPIALIRTT

. A . ) { o v 4 ..
Aw1Ateas Minimal Support LR Confidence NeaINITla G967 Minimal Support fa

' ]
o

FwneauIndiudnFuRuiIUgUANEIA wazdn Confidence AaAANULTaIUYBINYG



24

2.9 Tassanadseamifiaa (Artificial Neural Networks)

las991udszr iAoy (Arificial Neural Networks) Lﬂugmmumi
ﬂs:mawahmﬁﬂuLLuumsv‘mmmmauaamgwﬁﬁﬂizﬂaué’ameﬁaa’ﬂi:mw (Neuron)
& ° v A L A A ° . Aa ' °
vusuwiuann mamaﬂmw’lUﬂi:m‘ﬂmﬂmammmmmslﬂ’mumwmmumga
NUNIBFBAIMUNANEIA (Fault Tolerant) LLazmmsmaﬁwﬁa%laﬁ"l,sjawgstﬂﬁ

=) Qg

(WANT, 2551)

msﬂizmawaﬁlﬁUmmumsﬁ']mumawﬁaﬁﬂim'mmaamwﬁ
UsznauaisniielseuianatasnIa Perceptron naruningiTandanwilulassing lag
a I ' A= A ' a A &
71 Perceptron Lﬂu%mﬂﬂszmawa'ﬂLaﬂwq@maaiﬂiamerﬂszawwLwamm:waoﬂﬂsznau
[ A % o . . ° [ {
aanwisznay 2.12 T3Usznavals NINTUHNAIIN (Summation Function) ¥inwiinfna
NmawaaNaﬂmi:mw@hﬁmﬁﬂﬁagaLﬁﬁﬁuﬁﬁagaLﬁﬁaﬁmmﬁ’]mmvl,ﬁﬁaaumiﬁ
(2.10) uazWariTunIzdU (Activation Function) viminfiudaswaawsainweidunarials
aglutasdndasns dradiwsidunszquilnansuuuitu Waridumay (Step Function)
WINTULEUATI (Linear Function) WenTuaandnuase (Log-Sigmoid Function) wasWand
wnuTnNase (Tan-Sigmoid Function) 11

X1

X2

WIATUNATIN  WIATUNT AU
9

AMnUsznay 2.12 a9asznauwes Perceptron
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y=22xw,+ B (2.10)

i=1

a A v & & o
I@]Eﬁ’] )% ﬂaNaﬂWﬁTaﬂﬂﬂﬂﬁuNﬂiqm

= 1

X, mmﬁagmﬁwéﬁﬁ i

D

o

n ﬂaﬁnmuﬁa;&mﬁwﬁ'\mm

w, ﬂamﬁmﬂfﬂmaﬁa;&mﬁ’]ﬁaﬁ i

S

!

g fadenuliudes

nwispitlaldlassinodszamifisunuy Multi-Layer Perceptron (MLP)
(Kotsiantis, 2007) G‘fﬁLﬂugﬂLmuwﬁwaﬂmo“ﬂwﬂs:mmﬁU&Jﬁﬁ,’um Perceptron “ang
wihsyndandatwdulasstsiiofindszansnwlunssundszinn Tassadnsvas
Tassnsdssamifisunuy MLP Usenausie 3 5w Ao %”'u‘*ﬁaa&m% (Input Layer) TUT
(Hidden Layer) ua=TuNadns (Output Layer) I@sﬁ%uﬁa;&amﬁﬁ 1 5% Tugandisuile
nazTuHaanEd 19w uazluudazTuazdl Perceptron Anuaofld uaaIda08196

nwdsznay 2.13

SRR Tugan TUKNAANT

Amwisznay 2.13 @ratdlasstnedsanifeuuuy Multi-Layer Perceptron (MLP)
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2.10 Support Vector Machine (SVM)
Support Vector Machine (SVM) (Chen et al, 2006; Kotsiantis, 2007) Y
a o A o A ] v I3 1 é Y o a v
LLmﬂ@‘maﬂﬂamimi:mumi@mauiﬂumnmwa%maamﬂuaadmu %di"ﬁﬁﬂ%iumagﬂa

ﬁﬁﬁamaaﬁagaga LEAININNL TNy 2.14

Paositive sample

Negative sample b

mwisznay 2.14 ssuudaadulaves SVM

Munalw (x, y), ..., (x, v) Hudredredlssnsunmasen n Assiuwin

fayadatng m Aedwiuladeyaitn uaz y Aenaawsiien +1 wia -1 aeaun1sn (2.11)
A m
(X, ¥ )n (X, y JWBXER , y €{+1,—1} (2.11)

aa v

o o a v Aa [ ' & ' v
ﬁ"IVST.IJﬂE]JuVi’]L°]j\‘]Lﬁ%“l’lNN@IT@%JR?J%']@@EGVL@QﬂLLUGLﬂ% 2 ﬂE\!&J@'J gITUIL

soauladsmnlddianmn (2.12) wassuundzandrssunsn (2.13)
(w-x)+b=0 (2.12)
w-x)+b>0t y, =+1uaz w-x)+b<0d y, =—1 (2.13)

a A .8 £y
Tagfl  w Aadninvnn

b @Aaf bias
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2.11 n3dszidindsz@nsnnarauwnilszinn (Classifier Evaluation)

msUszfindssansnnaesdasunnaunsouteanidu 3 duasitae
dudszinTainlunsaaussuy (Training Efficiency) dnudszaniainlun1sduun
(Classification Efficiency) LLazmeﬂﬁaﬂumﬁﬁLLuﬂ (Correctness of Classification) %G
UrAntmnlunisseunszuuuazmsinuuwnlszinnaziaannanas lunsyszulanauas
msliiefiniioaiuindunan (Radovanovic, 2006) N33adszansnwiiewldss
NUNETBNNTABA BRI TRULNA %amﬁmﬂizaw%mwmaai:um:ﬂizLﬁuﬁnﬂia;&aﬁvlﬁﬁnﬂ
nTsuwndszianuaadtdwai319 Confusion Matrix (Kohavi and Provost, 1998)
ﬂs:ﬂauﬁm"ﬁagaﬁlﬂumﬁa (Actual) Lm:ﬁagaﬁlﬂumﬁ'}mm (Predicted) #9a13197

2.3 L&A Confusion Matrix §1AIUNNIIWAUILAN 2 ARNR

ms’mﬁ 2.3 Confusion Matrix

Predicted
Value
Negative Positive
Negative a b
Actual
Positive c d

]
A o

wuald a Aedwaudedefivhwgldgndasidanaiu Negative

'
A o a

b Aadrmuaiatnsnyinuwsiainalatin Positive

=

¢ A mnaed N meRainaladaiu Negative

d ﬁaf{i’]muéhasi’mﬁ'ﬁ']msl"lﬁgﬂﬁaaiwéhaﬂm,ﬂu Positive

910 Confusion Matrix 1u@1719% 2.3 sansadimimadd o laeaad
1) Accuracy (AC) \usaa1BVaI3WINNIRNaNA1d BN sziAnyinwe

ldandas sansndwnlddaaunai (2.14)

atd
AC=———— (2.14)
at+tb+c+d
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2) Recall (R) Wia True Positive (TP) L wiad 14209514116 208199

e ldgneas nidifidnaiaudu Positive munIadwimldasaunsn (2.15)

(2.15)

3) Precision (P) {ludasiurasiwindratefivhwldgndas nydine

el Positive @3N IafwItAlaadaunIIN (2.16)

d
p——— (2.16)
b+d

myiadssansnndodn Accuracy lusunsfi (2.14) iuenalimanzas
e urnarad19fiiiln Negative snninsiuwinaaagefiiiln Positive sndnagnsitu
Anualiis1uInea0819 1,000 §20819 D95 995 era81915u Negative uazdn 5
froghailu Positive azfinitszuvazsuunlad Accuracy 1ilu 99.5% SofianaSaln
Negative uafn93971Iu Positive asunn eanuluauisuilaliasals=ansnnda
F-Measure (VanRijsbergen, 1979; Sasaki, 2007) FaazSmatsndudn P uaz R 3260

WEAI WFAIFNNNTA (2.17)

B +1-P-R
BT s PR

(2.17)

n‘ A Aa A 1 1 1 d‘ %
lasf g Aewinfiiaailidragszning 1— o0 alfaiuquanuauqa
3EnIN P use Rl g =1 azlddn F Fenviuduaizanilufinues P uss R wazin
B>1azldd F fidn Recall g9 wazth <1 2zl F Qe Precision g4 undnatnagu

F, =P dusu
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LULDNADINITAAYWIARN DS LQ,‘W’IZTGI Elsl"f{ FCA

o (Y ) [
1 IUNTALBAUIZLANLILLND

Tnorfinusilalfinafia FCA 51AT1E¥WIA N FURANETEWIN
SNBMIaNIZLaZIoNF S LN LR a8 AT UIAS N BRI E IR UNITE LN TELAN
L%ULwaLﬁaiﬂﬁwamsﬁ‘hLLuﬂﬂs:mwﬁgﬂﬁaomﬂﬁaﬁu 1agaIuULUINNeINTAAIUIA
ansmzianizlasld FCA §1150n1331uunUI2iAnAULWa (Feature Reduction
using FCA for Web Page Classification: FR_FCA_WPC) uaadbaasn wisznay 3.1

Web pages

<

Text Extraction |==—3p» Stopping — Stemming

Step 1: Web Page Preprocessing

A 4

Feature Generation =3 Feature Selection using IG

Step 2. Feature Selection using IG

Create Formal Context 0 Feature Selection
using Threshold _) , !
Transformation (1) using FCA

Step 3: Feature Selection using FCA

<

Classifier (MLP or SVM)

v

Evaluation with F-measure

Step 4: Classification & Evaluation

<

AWUTENaU 3.1 LUUFIN09TBITZUL FR_FCA_WPC

29
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Fauvsmsineueaniiu 4 Tuasunanldun tuaend 1 de mim%wia;&aﬁmwa
(Web Page Preprocessing) ﬂgu@lauﬁ 2 damsidenansmeianizlanls 1G (Feature
Selection using 1G) Tumaufi 3 Aamsidensnwmianzlasls FCA (Feature Selection
using FCA) waztuaani 4 Aomunnyszinnuazmsyszfiueg (Classification and

v

Evaluation) lagsaazidaansvinausaduuuiiass FR_FCA WPC luudaztuaauilasd
& < .
3.1 wumaumsm‘%m«ﬁ’aa&anmwa (Web Page Preprocessing)

lasna lUiumwaszdsznavludmsdaniny (Text) wazhai3as (Title) win
HTML (HTML tags) batasasq (Hyperlinks) waztaninuiiasles (Anchor text) (Ganay
A a A A v A A ) ' = 2 o A
ngnadniiaanluslgniuimadudsagzninuin <A> uaz </A>) Tniisdaanuau
9 AuasdwiuuTwasla (Qi and Davison, 2009) adnwUsznay 3.2 asnuindudas
~ a o = A o o . a A A & o [ A & A &
Inmaetoadeyaivinaiiamdadenluiielvnidmivnsiensieanly Ssiuaau
msm‘%wﬁagaL"’imwmmmvlﬁﬁamwﬂs:ﬂau 3.3

<HTML>
<HEAD><TITLE>BankAmerica Directory</TITLE></HEAD>
<META NAME="DESCRIPTION" CONTENT="BankAmerica Today">

C @ file:///C:/Users/)ames/Documents/My%20Thesis/Data%20set/7 §

<body bgcolor="#ffffff" link="#0000cc" vlink="#ff0000" alink="#cecece">

Branch and ATM Directory
Locations that provide products and services for individuals and small businesses:

Listing of Branches & ATMs
o United States
© Asia
© International ATM Locations
¢ BancAmerica ROBERTSON STEPHENS locations

Graphical Map of Nearest ATMs in U.S. (inchuding Plus System)
¢ VISA/PLUS ATM Locator

Other Information
¢ Travel and Safety Tips
Corporate Offices
Locations that provide products and services for businesses

+ 1S and International Locations - providing banking services
to corporate clients.

+ Worldwide Corporate Services - contacts for specific

<A HREF="/home.htm|"><IMG ALIGN=bottom
SRC="/gifs/banner_red_plain.gif" WIDTH=590 HEIGHT=35 BORDER=0
ALT="Bank of America" ISMAP></A>

<BR>

<A HREF="/maps/accessable.map"><IMG ALIGN=bottom
SRC="/gifs/accessable.gif" BORDER=0 WIDTH=449 HEIGHT=103
ALT="ACCESSABLE" ISMAP></A>

<P»<PRE> =/PRE==<P=>
<CENTER>

<TABLE WIDTH=500 BORDER=0 BGCOLOR="#eeeeee" CELLSPACING=0>
<TR><TD BGCOLOR="#fff50"><FONT SIZE=+1><B>Branch and ATM
Directory</B></FONT ></TD></[TR>

<TR><TD>

Locations that provide products and services for individuals and small
businesses: <pP>

=UL>

Listing of Branches & ATMs

<UL=

<[ I=<A HREF="directoryov.html"=United States</A>

<LI><A HREF="access_asiaov.html">Asia</A>

<LI><A HREF="direct ~_atm.html" > International ATM Locations</A=
<LI><A HREF="http://www.rsco.com/location.htm">BancAmerica

AMwdsznay 3.2 18819 ILLING
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<& { <
Twaanil 1 MILA3NTaYALILIND (Web Page Preprocessing)

1.1 #NATaANN (Text) Lazh2LTad (Title) MMNAUIILLNG
1.2 fIAFMEa (Stopping)
1.3 MINANTIRa961 (Stemming) lasldaanasfin Porter

awysznay 3.3 ﬁ'u@aumim%ﬂwﬁ'a;&aﬁmwa (Web Page Preprocessing)

Juaawd 1.1 Lumsanadaniny (Text Extraction) lagsnaaunn HTML
sUnw FaNaauLas aanlWlrRalaNITTanINNLAZRILIILYINL INA0EI1ILTUING
(AMWUTZNBY 3.2) FINITARNATBANNLATHILIBILEAILAAIATNYTENaY 3.4 WAy

AWUIENaY 3.5 aNEIAL

Branch and ATM Directory Locations that provide products and services for
individuals and small businesses: Listing of Branches & ATMs United States Asia
International ATM Locations BancAmerica ROBERTSON TEPHENS locations
Graphical Map of Nearest ATMs in U.S. (including Plus System) VISA/PLUS ATM
Locator Other Information Travel and Safety Tips Corporate Offices Locations that
provide products and services for businesses U.S.International Locations -
providing banking services to corporate clients. Worldwide Corporate Services -

contacts for specific products and services available to corporate clients.

MWIENaU 3.4 A10819TaANUNINA LAANLILLND

BankAmerica Directory

MMWUIZNaY 3.5 @289 ITaININA LANNLTULND

AUADWNA 1.2 UNFIINFINYDIT AN ULAZEINYDIRAIAIN LA NT A DT
o @ o o . A A o .
MIFNadaANNIATAAI%YA (Stopping) T4z NINTUIINNTIBNTAMEA (Stoplist)
' ' o 1 Ly = ' W v @ d
AL G131 “a” “an” “the” “I” waz “with” L uan smmmmﬁ“’l,uvl,@Lﬂumagaﬁﬁﬂiﬂmﬁ

FRTUNTILATIERAIAITINIAAN
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1 v 1
) dVqu o =

& ~ ° o & ° @
PYUADUN 1.3 1N LAINNVBADUN 1.2 Nﬁ%ﬂ‘i”lﬂﬁwvmadﬂﬂﬂﬂlﬁ

[ Aa KR
AaNaINY Porter

3.2 2waawn1stdanansamzianizlaaly IG (Feature Selection using IG)

nasnndumaIsntayainiwalutuaaud 1 udrazhdnldanaiu
28470020 ULAZRILIBINFINIT AN WU LANIZ (Feature Generation) LazLaan
anwmzianizlasld IG (Feature Selection using IG) lNasansaztani1zh ba b ldln

& \ s & i oo
‘?J%@la%@]avl‘].] TIUwaauh 2 LLﬁ(ﬂ\‘]vL@(ﬂx‘]ﬂ"IWﬂ‘RﬂaU 3.6

Inaani 2 nstaanansmzianizlayly IG (Feature Selection using IG)

2.1 F RN BIELANZINE IR BITOANNLAZTHIEE
2.1.1 §$19 Document-Term Matrix 9IN&IHV8ITDANVUAZHATD
2.1.2 TWeniwiindnee TF-IDF
2.1.3 1Fandnfnnufilanans (Document Frequency) ¥nndw3awinniu DF Threshold

2.1.4 TINANHULANIEN LIANFINVBITE AN VLA R DITNAI BN

2.2 \iananuaztanzlayls IG

2.2.1 lEansesansmzianzaIe3d Information Gain (IG)
2.2.2 FMARAINUIRRNBUSLANIZNABINTIVINAY £ 1T% r = 50 1Duen

mMwisznay 3.6 Tuaaunsiianansmsianzlasls IG (Feature Selection using 1G)

AUADWNA 2.1 UNFNINFINYIT AN ULAZRINYDIRAIAIN LGN NT A D
mn@’%wﬁagamai”waé’nwmzmwwﬂugﬂmao Document-Term Matrix 99013199 3.1 LAz
IRa 1w tne9A16283501T TF-IDF da8aun1sh (2.2) luunf 2 annuuldand1ni

' A ' A e 4 Ao £ A A
A1nudenas (Document Frequency: DF) aNANIN®KIavinnuaNinvnuedsil 2 afe
DF Threshold 9841aa31ukas DF Threshold Aa41%231t3849 adnud1nda1hasningn
Amuaizgnitiasan q@ﬁ'}mmé’nwmzmwnmﬁmnmmaoﬁamwmmzmumaaﬁ'fs

59 NA8NW
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m‘s"l\‘]‘ﬁ 3.1 Document-Term Matrix

Terms
Documents t " s f
d, Wi 4 2P W13 W1
d, Wy 1 Wy 2 Wy 3 Wy .
d, W3 4 W32 W33 w3,
d, W, 4 W, o w, 3 .- w, .
Tuaeuit 2.2 dansmzianizildudonanwmsianizlanless
Information Gain (IG) lagrrualWdminsnsmsianizidasnswindu rigw r = 50
L wein

é'haﬂ'wqwﬁagaﬁuLWﬁ]ﬁLﬁ@ﬂé’ﬂHm:Lawwﬂ@ﬂﬁ% IG laa e lw
SIUIBRN BN FBINTHIAY £ = 6 LEAIGIAITIN 3.2 UsznaualIuLansns
VUMW IWIN 10 LTULND RANBMSLANIZIIUIN 6 ANBULLANIE LATABIFIIUNIN 2
AE 1ANT199LUEAIANUNNEN (A1NA1 TF-IDF) Sninadnsmsianiz (f) AUlanans

JUNA (d) HNAI8ENILTY anBmslan: f1 arhninwinnu 1.3 lwenans d1 1DJueu

P o , v & v = A A Y waa
ANIWNN 3.2 @]')aﬂqﬂwﬂﬂWﬁﬁ@]TaﬂdaL’gﬂl’WﬂﬂLaaﬂﬂﬂjﬂ'MZLﬁlW']zI@Uslﬂj':l'ﬁ IG

Features
f1 f2 3 f4 5 f6 class
Web pages

d1 1.3 0 0 0 0 0 c1
d2 29 0 0 1.3 0 0 c1
d3 2.9 0 0 1.3 0 0.7 c1
d4 1.5 0 0 1.3 0 0.7 c1
d5 1.5 0.2 0 1.3 0 0.7 c1
dé 0 0 3.0 0 0 0 c2
d7 0 0 26 0 1.8 0 c2
ds 0 0 1.6 0 1.8 0 c2
d9 0.2 1.6 1.6 0 1.5 0 c2
d10 0.2 1.6 1.6 0 1.5 0 c2

iaﬁuﬂ@mﬂﬁaaahaNaé'wﬁ"g@ﬁa;&aﬁlu,mﬁLﬁanﬁnwmuamﬂ@ o133

IG luan519% 3.2 uTREIWIUAINRGNLARY (Mean) SERIVIANBILLANIE f1 D19 6
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AULNETILING d1 T3 d10 laansinasInsasdthninninage (Nnioad) wIdIuHa
@Jmizmﬂaﬁ‘hmué’fﬂumzmwwzﬁ‘m‘hmmaﬂmsﬁuLwa AINNAIBHNIAINANIAIUIRTN

R fidrinny 38.2 / (6*10) = 0.6

3.3 Juaawnistdanansmzianizlauld FCA (Feature Selection using
FCA)

Tusuaauiiazld FCA 1Ra15mnANu TR HEszRISS N B UL AN (A1)
AulanmsSumaiadonsnemeianis lagihansmsianzfiaendsis 16 Tdvwa
SnHmEIaNILYNAY r annuwdenanwmzianizlasld FCA Agunsnaaauia
snwasanzaarniy s laod s <r Teadduaauwuaasldminwisznay 3.7

Anaawi 3 n1taanansmzianizlaaly FCA (Feature Selection using FCA)

3.1 hansuzanziifanldnnuaend 2 udasldaglugdvesianawinddroweridu

Threshold Transformation @3fignaf 3.1 laprnnuadl A

3.2 15lUsunsu ConExp Jtenzdvnnganusunusainwasdanauinegi ba

3.3 lRonanwmzlanzlagRaNTmINNYANUTUNUIT laa1uA1 Minimal - Support  wazen

Confidence NiN%ua

mMwilsznay 3.7 Tuaawmaiananemsianizlagld FCA

(Feature Selection using FCA)

&< A & 'Y & @ & ° o = A A
PYRAaWN 3.1 Lﬂumsaﬁowaiuaﬂaumﬂeﬂasm‘*g@maganmwamaaﬂ
ANBWLANITAI8IT IG UK 1WNIRTY Threshold Transformation @<9%a1uN 3.1 LiNa

LLﬂaaﬁagaL""ii_lLwﬂﬁaglugﬂm%ﬁaﬂamﬁﬂeﬁ

#a139 3.1 WanTu Threshold Transformation

BIRUAIE A AoLn N U IRBNN LT AR UAAITVRFUANWBT IR
I @ e o g A A A & & o
ANBHILANITNULANRIIINFNN T AWRI by TixrusadoutduNsnTun1rnua
ANUFNNUTTERI AN B USLANIZAVLENFNT LAAIFNANTA (3.1) LAZULFAINITING

Mwydsznay 3.8
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(1: ifw > A
Jk

f(w, ) =1 (3.1)

0;: ifw <A
Jk

N

]
%

lagf w, Aadniminvasansazianzi k IFuWuwsiuenanIh j

f(wy)
A

> Wik

>

AwUsznay 3.8 WInTH Threshold Transformation
AMNFUNTN (3.1) NAANTUD f(w,) aliandu 1 w3 0 Faedadn
e ~ o o o P . [ 1
f(w,) =1 ugasdnanumzianizi k. suWwinuenashi j uazdl f(w,) =0 ugasi
ANBULANIZN k WFNNWSIULENENIN |

IummﬂaﬁagaﬁuLwalﬁaglugﬂwa%ﬁaﬂamﬁﬂﬁfﬁfm:ﬁaaﬁmm

& o & '

LN AN AIANN RN AT TZHINIR N B ANIZALLANRNT tautiaidn 2 nvdh a9

1) nsHA =0

d' ) =S (% =} ™ % 6

Waimua A =0 nunsdd daImMsiian)naNuFuNus
FERINIANBULLANIZNULANFITNRNANINRENNINNTT 0 vuladdunasianauinng 1hi
fa thenimin w, Sdannndt 0 Aezldhansazianz k duduiusivianasi j

o ' o = A A [ o

mﬂmamaq@ma;&anuLwamaaﬂaﬂumzmmﬂmlﬁ IG
Tue15197 3.2 RATRNBSLANIE f1 Jasiininvinny 1.3 luwanss d1 Galar1n
Wen T Threshold Transformation Lazi1nua A =0 az'le f(w,,)=1 wuAe w,, >0

VY % [ a 6 o [ g; d' dl 1 6

AN HLANIL F1 FUNBINLLANEIT d1 AIBWITNAIITIIN 3.2 LI WNINTY
Threshold Transformation Wazn1uua A =0 ﬁ]ﬂﬁﬁomiwﬁ 3.3 wazRIVIanUagLiu
WasuanawAng leaInn31an 3.4



36

a9 3.3 dradgadayaliuiwailanularidu Threshold Transformation (A =0)

Features
f1 f2 3 fa 5 6 ci c2
Web pages
d1 1 0 0 0 0 0 1 0
d2 1 0 0 1 0 0 1 0
d3 1 0 0 1 0 1 1 0
d4 1 0 0 1 0 1 1 0
d5 1 1 0 1 0 1 1 0
dé 0 0 1 0 0 0 0 1
d7 0 0 1 0 1 0 0 1
ds8 0 0 1 0 1 0 0 1
d9 1 1 1 0 1 0 0 1
d10 1 1 1 0 1 0 0 1

P a ' 6 =3 ea o v 3
AN 3.4 (ﬂ’)ﬂEl’]x‘ﬂ/\lElillaﬂG%L‘Ylﬂsﬁ‘ﬂﬁ‘i’]x‘iﬂﬂﬂ"Q(ﬂﬂlBHQLQULW% (A =0)

Features
f1 f2 3 f4 5 6 c1 c2
Web pages

d1 X X

d2 X X X

d3 X X X X

d4 X X X X

d5 X X X X X

dé X X

d7 X X X

ds8 X X X

d9 X X X X X
d10 X X X X X

a o [l 6 3 dl

NINTMIA20819N3UAABULANT LUA1T 19N 3.4 LEAS
o \ & o & ed o A A o ] )
d10819NaIURNaULNINGNFI19INANIN 3.2 Wainua A =0 T9dsznaudisiansny
VLN 10 LIULND UANBIULLANIE 6 ANHULIANIE LRSANHIMLLANICANNE 2 AANE T
L UaNT 19NN T EIUAIVRIRANAUNUGILANBUSLANIE (f1 2 f3 ... 16) WAY

ANHUSLANIZARE (C1 UAZ €2) LAZEIBRIVDILDIUNUAILLANFITILLNG (d1 d2 d3 ...
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d10) FIUNINUIN () IULAILAZRANAITUNWANNFUABTITAINILaNEITLIVLNANY
ANHULLANIZHITARR

2) nyabdsuan A

AR UBAAIINRGN AN FUNWTIZR IR N B LANIZ N

o & o & &< o A & A & v o ¢
LANETLWANTRIIINBTNRADWLANTHWRINITOUTUAT A LAV WLNBLRONANNRUNUT
' o o d R @ &L A v @ { o  a @

sznivanEUslazn NN MEN gl FI92 L GINANHUSLANIEN k FUNWENU
tona3h j wuazdesldiiinin w, uinndndn A fidiwue asnudia1iinin
ANNRUNWTIEHINIRN B LANIZALLANES LAt agnITrIatvinnuel A ﬁﬁmu@ﬁazgﬂé’@
aanly 1T LU IRWa A = 0.5 BUNEDd LRaNANNFUNBTITHINIANHHLLANIZNU
lanaINTAIMENNINNIT 0.5 wuda did1iwin w, fdwinndt 0.5 Aazlddn
v dl a o ¢ o dl .
ANBHLANIEN kK FUAKINLLENETN |

armmamw@mamnmwﬂumﬁm 3.2 \aruiariTu

d

Threshold Transformation uazfinnua A = 0.5 mmswﬂ 3.5 ‘iﬁ\‘iﬁ] LAWINANHIULLANIZN
K SURUERULEN®ENST j ez dasdiansinmin w, ¥1NN31 0.5 11w anwmzians 1 J60
By 1.3 lutensis d1 d99eld f(w,,) =1 wufa w,_, >05 uaadin
% s % 6 o > > % 6 @

ANWMzIaNTE f1 FUABSALUENET d1 udanEmzaniz f1 LFUABEALIENaNT d9 uay
d10 #uAa wy, <0.5 uaz w,, < 0.5 MUY ULazANAITNN 3.5 aunTaudaaiu

10,1

Wasuanawins leaian1s19n 3.6

a7 3.5 dradgadayaliuinailanuiaridu Threshold Transformation (A = 0.5)

Features
f1 f2 3 fa 5 6 ci c2
Web pages
d1 1 0 0 0 0 0 1 0
d2 1 0 0 1 0 0 1 0
d3 1 0 0 1 0 1 1 0
d4 1 0 0 1 0 1 1 0
d5 1 0 0 1 0 1 1 0
dé 0 0 1 0 0 0 0 1
d7 0 0 1 0 1 0 0 1
ds 0 0 1 0 1 0 0 1
d9 0 1 1 0 1 0 0 1
d10 0 1 1 0 1 0 0 1
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791N 3.6 dradineiianauindnaianngadoyaiuiwa (A = 0.5)

Features
f1 f2 3 f4 5 f6 c1 c2
Web pages
d1 X X
d2 X X X
d3 X X X X
d4 X X X X
ds X X X X
dé X X
d7 X X X
d8 X X X
d9 X X X X
d10 X X X X

INANTIN 3.2 Lflaﬁi’mﬁdﬁfu Threshold Transformation
URZTNRLA A =1.0 921809013190 3.7 TITWUINANHISLANIE 16 INANNBINULANENT

Vuwwalatay wude w,, <10, w,, <10, .., w,, <10 avuurinliduiu

1.6 — 10,

ANBUsIaNIEN laaaaifa f1 2 3 f4 uaz f5 (7@ 16 2anLe) LAZIINANTIN 3.7 FIN1TD
udaadunasianauing loasanen 3.8

@N319N 3.7 @T’sasmmﬁagaLfml,wal,ﬁamuﬂoﬁ%'u Threshold Transformation (A =1.0)

Features
f1 f2 3 fa 5 6 ci c2
Web pages
d1 1 0 0 0 0 0 1 0
d2 1 0 0 1 0 0 1 0
d3 1 0 0 1 0 0 1 0
d4 1 0 0 1 0 0 1 0
d5 1 0 0 1 0 0 1 0
dé 0 0 1 0 0 0 0 1
d7 0 0 1 0 1 0 0 1
ds 0 0 1 0 1 0 0 1
d9 0 1 1 0 1 0 0 1
d10 0 1 1 0 1 0 0 1
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a7 3.8 dadveiianauindnaitanngadoyaiuiwa (A =1.0)

Features
f1 f2 3 f4 5 f6 c1 c2
Web pages
d1 X X
d2 X X X
d3 X X X
d4 X X X
ds X X X
dé X X
d7 X X X
d8 X X X
d9 X X X X
d10 X X X X

duaandt 3.2 14105un50 ConExp 3LAsnzsiwianuFuRusanWesda
Aowingldondunand 3.1 Ssandretenesianawiing (A =0) lua1se7 3.4
RINNTOALATITHAIANUTNNUT LANAANT2ONNIGININYTENaY 3.9 uazuaadtdn
fawSUduanfialaainwlsznay 3.10

Mnmatanaanialdanmaienzsimngenudunuidsllunsa
ConExp (mMwiusznay 3.9) Sarwuad Minimal Support LYiNNL 1 (Lﬁaﬂé'ﬂmu:mw]zﬁ
SUNBINULON&NILIULWADE9UBY 1 LTULWA) Uazd 1 Confidence LYNY 100% 1z leng
ANuRUNRSaanan 9 ng laai3aangaiudn Support ananlutiae

Lﬁaﬁmimng 1 <5> f3 =[100%]=> <5> c2; WAAI ALAUINANHULLANZ
3 FUWHEAIULONENTIUINDS I 5 LTULND UAZlaN&ITLI LN 5 L%ULwaagluﬂaﬂa
c2 MNABULTUAULANARIZAUINANBHUSIANE 3 FUNUTAULONRITLILLNG d6 d7 d8 d9
waz d10 s’f}ammmagﬂ"l@i”’hé’ﬂumzmww: 3 1WA NI AN IZLAUYDIAANE c2 1409971
ANBULIANE 3 Danuaunusnuena s iviwaluaana c2 gaﬂ'q@

nnaawdlduaniia (Mwlsznay 3.10) WoRToNANUENRBEIZHRING
AsFIzIAwIIENTonLsagaann ¢ uas o2 lataan d9aaa o1 Usznaudas
LaNESLIUING d1 d2 d3 d4 uaz d5 uasiiansmlanENENRHERUAME c1 Ao 1 f4 uas
6 LRAILAAINNUTZNAL 3.11 FIUAAE c2 UTzNaumuLanaTLILLNG d6 d7 d8 d9 uas
410 uasdanwamslanzisuRwEAUANE c2 Ao 13 uaz 5 ugasldainwilsznay 3.12



|22 Concept Explorer EI@

Files Help

D=/ B[ o] o] <] i

e
Document [ | ﬂ 1<5=f3=[100%]== <5 = c2:
? u ex_data10wEf2c.csv 1V < 5> c1 =[100%])=> < 5= 1;
¢ B context __ 3=5=c2 =[100%]=> < 5= f3;

e fssociations : 4<4>f4=[100%]=> <4 =1 c1;

B 5«4 =15 =[100%]== =< 4 = f3 c2;
6 =3 =2 =[100%]== = 3 = f1;

Clear dependent ‘v‘

L m— 7315 H00%e <31 H et
r1inimaa:asTe eorrt 1 B <2>1113c2=[100%]=> <2215,
’ Bp 9«1 f2c1 =[100%]=> < 1= 4 f6;
Confidence

Context Editor | Association Rules

nMwisznay 3.9 NaaWingaNuFNAuTTaINasUaRaWANG (A =0)

mwisznay 3.10 waantaawdlduaniizvainasianaming (A =0)



mMwilsenay 3.11 ﬂE]%L‘%ﬂ@TLLaﬂﬁﬁLLﬁ@NéhHMtLﬂW’]ZLLﬂZL@ﬂﬁ’ﬁL%ULWﬁ]

NRNANUSAUANE c1 VaINasuanawning (A =0)

di0
dd

Mwdsznay 3.12 AauwiSUAuaNARLEAIANHUSIRNIZUAZLONENTLILLNAG
ARUNBTALAIE c2 VaIWasuanawing (A =0)
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INAIaL19NaTURADULANTLA13197 3.8 LHalsudn A =1.0 813130

a 6 % % o [ 4 [ I = 6
']Lﬂi’]Z‘WV\’]ﬂQﬂ?’]Nﬁ&lwuﬁﬂl@]NﬂﬂWﬁﬂﬂﬂNW@dﬂ’]Wﬂizﬂﬂ‘U 3.13 uazurAILluaanLgle

LLQV]“?I&%@W]QIQ’]W']J?ZT] 2y 3.14

|£| Concept Explorer == ]
Files Help
D =l B ||@|| @ p2c|| P=c|| P4 | UpdateqClear dependent | - ‘

[ Document b

¢ B context

& Lattice 1

¢ @ ex_oatatowstze.csy

e s s ociations

Parameter

Value

Minimal support |1

Confidence

L

E |

2| 151 =[100%]=><5>ct;
2=5=f3=[100%]==<5=cZ
3=5=¢1=[100%]===5>f

4 =5=c2 =[100%])===5=f3
5=d4=f4=[100%]== <4 =1 c1;
B <4>f5=[100%]=> <4 >f3c2;
7 =2=f2=[100%]=> < 2 =215 c2;

Context Editor

|| Association Rules | Lattice line diagram

MwUsENay 3.13 NARWINHANNENWUTVINDSNANBUING (A =1.0)

AnwYsznay 3.14 waantnauwdUduaniigvasnaiianauning (A =1.0)
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s 1 s 6 a s 6 6 o =3 6 d' v
IINADIIINAANTNHANNFNRUTVaINaSURABWLAND (A =1.0) 714
Aa Y % o Pz o '
PMNMTAATIETHAINANMUFNAN BT 8 1UTUATY ConExp (MWUTENBY 3.13) TIR AU
Minimal Support LN 1 wazd1 Confidence WAL 100% 3z langanusunusaann 7
ng azAndiwaungnlasass (3n A =0) i3I MENAN VTR RTIZHINY
é’ﬂwmzmwwzﬁ'manmsmaé’agﬂé'@aaﬂ"l,ﬂ uazynlAanu Iz anIe 6 Qﬂéf@aaﬂvl,ﬂﬁw
e Ll RIN BRI NULaNENTlaLaL
& a e o AV v & a A
Tuaawi 3.3 IINNHAUFUABTN LG NTUAani 3.2 9zL8an
anwuztanizlagRansananngNianymzianiz (f) SUNBSIUANE (C) LK GIWL
(% [ 6 6 o =3 6 dl a A
INNNYIENBY 3.9 NHANNFNNUTVINATURABULANT (A =0) LlaWaITIAILEaN
-] ‘:1' % % 6 o U o 4:{‘
ANBHEIANIENFURNRINUAAI§Z 1AAIA13197 3.9 uazannnIwlsznay 3.13 ny
v o ¢ & @ = € A A A ) Ao o go
ANMUTUNWTVINBINRADWANTG (A =1.0) LaNTLRONANHUSIAN1ZNFUABTNU

ARNF9L laAIa1319N 3.10

@13197 3.9 G2 ENIANBIUZLANITNFURUTNIUARIFIINNHAIINTUWUTUD

Wasuanawing (A =0)

No. 5ﬂ‘ﬁm3l%ﬂ'\$ A[H 5']%'3%Laﬂﬁ']il,%ﬂlw%
1 3 c2 5
2 1 cl 5
3 f4 f1 cl 4
4 5 f3 c2 4
5 6 f1 f4 c 3
6 f1 32 5 c2 2
7 f1 2 f4 6 cl 1

%

@13797 3.10 @208 1IANBHLANITNFUWUTNUARIFIINNHAITNTUNUTUD

Wasuanawing (A =1.0)

No. ANBHLLBNL A’d 5']%'3%Laﬂﬁ']il,%ﬂlw%
1 f1 c1 5
2 f3 c2 5
3 4 1 c1 4
4 5 3 c2 4
5 f2 f3 f5 c2 2
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D

ATRananEMzlan1zazlTn1TeneuaulaslToIaNNA N BT LIANIEN
é’uﬁufﬁm‘i’lmumﬂmsﬁuLwamﬂﬁq@"l,ﬂmﬁaﬂﬁqﬂ %aé’num:mwwzﬁaﬁqngﬂLﬁaﬂ
TuduaULIN 9§ 3Na1597 3.9 AnBmzianis 13 waz f IUEAUT 1 wae 2 FuRUEHL
Laﬂmﬂ"imwamﬂﬁq@whﬁ'u 5 L3UIND GINuaNEIIaNIE f3 Uas f rpnLRanmay
R Tanluie el AT wmena T I U tasaIINAUETY dnEmEIaNIE
f4 U8z 5 TIFUWWEAULANEITLIULWIS I 4 LIULWILRZANHIAZLAWZ 16 WAz f2 7
FUWUEIULENATILINGS WM 3 LSLINIUAS 2 LTUIWAMUAGY GItauTLUaIaN DA
Lz ldanmIaandreisns FCA e 3 f1 14 5 16 uaz 12 auiauuaasldaiansng
7 3.1

9NAN5NT 3.10 anwmeians A uas 13 lud1eud 1 uaz 2 FUWRuwsAU
Laﬂmsl,"imwamnﬁqmmﬁ'u 5 L3UIND GInuanEmzIants fl uas 13 rnnLRanman
R Tanluie el AT wmena T I U tasaIINAUEGY dnEmEIaNIE
f4 Uz 5 TIFURREAULONEITLI VNN 4 LTUING UasanBmians 2 NaunRwsiy
LNETIUINIIIII% 2 LTUIWA aonusudurasanwaianzfildnnmsidendsitnng

FCA @a f1 3 f4 5 uaz 2 anuseuuaaslassanef 3.12

TN 3.11 e IanuMzanIzi lannsianel833ns FCA (A =0)

No. 5ﬂ1§m3tﬂﬂ']$ 5'mamanmsﬁmwa
1 f3 5
2 1 5
3 f4 4
4 5 4
5 6 3
6 2 2

@397 3.12 Metansmsanei ldanmsiRendis3snns FCA (A =1.0)

@ ° (=3
No. andwStanNIe IRIBLINFAIILIULND

1 1

f3

5

5
5
4 4
4
2

a A~ |WOWDN

f2
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3.4 auaawni1varunnidszinnuaznisdsziiinua (Classification and

Evaluation)

NWTEilaulstuaaun T unnUTeLnnuaz I S uNaT 065U

U321an waaIasnwdsznay 3.15

naann 4 nsuwndssinnuasnisdsziivua (Classification and Evaluation)

4.1 MIuunysznn
4.1.1 \3ana3uunUIzLANGI8 MLP %38 SVM

4.1.2 \RanMINasaULUL 10-folds Cross Validation

4.2 msvdsziiunazasainuundszinn
4.2.1 Usziiunavasnisuundszsinnalsdl F-measure

ANWUTNBU 3.15 BUADWNNTINLWNUITLANLAANTU T T WHE

(Classification and Evaluation)

igu@auﬁ 4.1 1Fasuwundszian (Classifier) fa Multi-Layer Perceptron
Neural Networks (MLP) waz Support Vector Machine (SVM) nagauilly 10-folds Cross
Validation laelgldsunsy WEKA (Hall et al., 2009)

TuAaudt 4.2 U1 i unav96191un1sLANE1861 F-measure 910

a o v a & v 1 {
aums (2.17) lasluminasssvasnudsoilaldwniines g =1 d9a:ld F, fidady

2RI P uaz R Nawqans aaaunih (3.2)




UNN 4

Tdsunsunisanuwiaansmsianizlnalys FCA

o (Y o [
F1RHIUNITALLBAUIZLANLILLND

ldsunsumsanamaansmsianizlasld FCA #1nsumssuundszian
U lE WU T A VLU AALAZTHAD WA TRIITHYBILUUFIA0INITAAIUIA
ansaztanizlasld FCA #9Iun133nuundszianiiuwna (Feature Reduction using
Formal Concept Analysis for Web Page Classification: FR_FCA_WPC) %Gﬂ’liﬁ’m’]ml N
Tdsunsnatunadiaisn it usasldsunsuuasaindsenauedlUsunsunsaunans
vnouesldsunsy saneaziduadelui

4.1 ﬁan"l‘sﬁ"m"mmaofﬂsu,n‘m

411 "391uldsunsunanvadldsunsn FR_FCA_ WPC LRAIA 4
Awilsznay 4.1 TagduaanwnsrinnuasllsunIuisenoudis 4 duaaunanda Guaam
1 M3LAT8NToYALIULNG (Step 1: Web Page Preprocessing) Tuaaui 2 nN13Lden
snwmztanizlasld IG (Step 2: Feature Selection using IG) Tuaaui 3 N13Laen
anwmzianizlasld FCA (Step 3: Feature Selection using FCA) Lazd waowdl 4 n13
TuunUszinnuazn1Ilseliung (Step 4: Classification and Evaluation)

4.1.2 {39wlUsunsneaswas Step 1: Web Page Preprocessing Wa99a-9
awdsznay 4.2 Lﬂu{?u@aumsm‘%wﬁagaL%ULW@I@yﬂ’ﬁaﬁ'@"ﬁamml,l,azﬁ";L%Gmﬂ
wihSuma ntwsnnawiaasinlaslsane3fia Porter uwazidadmngalagfanyon
31N Stoplist

4.1.3 H3ulusunsugasvad Step 2: Feature Selection using IG LEAIA4
Mwisznay 4.3 1uTuaewNTEI AN BIEIANZNEINYITaA UL WIS 09 Tag
#$19 Document-Term Matrix 31N&2 %1899 0ANLAZHE 09 uazlid1simindde
TE-IDF annsidand1fifianuflanansunnninviiainiuen Threshold fAifnviue uazsiu
SNEMIaNEA I NEInYaITaRNNLA A BT a8 FATNOLRNANHIAIANTE

v

@877 1G lagszydnuansmzianzndainis ()
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4.1.4 f3nulUsunIueaswad Step 3: Feature Selection using FCA W&a3
samwilsznay 4.4 uduaawnidanansmeianzlasls FCA I@m:ymmm’fﬁﬁmﬁﬂ
(1) Lﬁauﬂaaﬁagaé’numzmwwzﬁLﬁaﬂéhﬂfi'% IG lhaglugdnaidanawiiing nnsiwle
TU5uns8 ConExp 31AT1% 1A FuNwEa nWasianawindnlauaziaan
snummanzlasfiansaninnnganudunusald

4.1.5 fanwldsunIugasvad Step 4: Classification and Evaluation LL&@4
Gonmwisznay 4.5 1uiuaaunssuunyszanuas U S une lag inuaasLun
Usznnuazszyd1uin Fold 289n15NARBULLUY Cross Validation Lazdszilunanis

FILUNALAT F-measure

Start

/

Step 1: Web Page Preprocessing

A J

Step 2: Feature Selection using 1G

Step 3: Feature Selection using FCA

Step 4: Classification and Evaluation

Stop

mwisznay 4.1 H9mIviuvesldsunsy FR_FCA_WPC
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<Web Page Preprocessing>

'

Load Web Pages

'

Extract Text and Title from Web Pages

'

Remove Stopwords

.

Word Stemming

Y

< Return >

mMwisznay 4.2 {9n13vinauuesldsunIy Step 1: Web Page Preprocessing

Geature Selection using ICD

'

Create Document-Term Matrix from Text and Title

and receive weight value using TF-IDF method

Read Title DF threshold and Text DF threshold

'

Select word that have DF is higher than

or equal to DF threshold

Combine Text and Title features

Read number of feature (r)

'

Select feature = r

'

< Return >

Mwysznay 4.3 {9msvinauaadlusunsn Step 2: Feature Selection using 1G
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Eeature Selection using FCD

Read the weight of Threshold Transformation (A)

'

Create Formal Context using »

'

Calculate bases of association rules that are true in Context

Read association rules

where minimal support = 1 and confidence = 100%

Get feature and rank order of dominant feature

by descending

'

< Return >

AMwsznay 4.4 HIn1I¥inuvadldIunIy Step 3: Feature Selection using FCA

Glassiﬁcation and EvaluatioD

Read number of feature to reduce

'

Select Classifier (SVM or MLP)

Read number of cross validation fold

'

Classify and Calculate F-measure

Results Display
< Return >

AMWUsznay 4.5 {9n15¥1N9uvaIllsunsy Step 4: Classification and Evaluation




50

4.2 dmilsznavvaslisunsy

A A o o A Y & o
LuaLﬂ@IﬂiLmezﬂmngﬂmﬁ]amﬂmﬂizﬂaumwu@]aumimmu
uivaandu 4 §% @3N nlsznay 4.6 lagluidaaIniuuaawn1Ivinawadsa 11

o' FR_FCA_WPC

Feature Reduction using FCA for Web Page Classification

Home | STEP 1: Web Page Pre ing | STEP 2: Feature ion using IG | STEP 3: Feature ion using FCA | STEP 4: Classification and Eval

Department of

Computer Science -

Mr. Wirat Choonui
5110220073

ial Intelligence Re 1 Lab ¥ (AIR Lab)
Department of Computer Science, Faculty of Science
Prince of Songkla University
Hat Yai. Thailand. 90112

MwiIenay 4.6 winananuadldsunsy

421 §9%N13%191%Va4d Step 1: Web Page Preprocessing L& 64 a3
I 1 o v U ‘é U v v 1

Awisznau 4.7 LﬁJumummmimmagamwog‘lmmaaLﬁaﬂ"qmagar‘imwﬂmﬂ@ﬂqu

o ¢ A A ¢ & & \ 'Y A
L [ luaeduil Browse Lwataaﬂ"LWanmwwaaLma:ﬂmawsam:qmaﬂmah
AaaY Class Name Lﬁaﬂauﬁayamul,l,&?’ﬂﬁﬂ@ﬂu Tdsunsuazvinnisana
PaAIMULAEHAUIDINAUNAIVLNG mmné’wﬁmaaﬁmazﬁﬁ@ﬁmﬂq@‘[@ﬂé’@‘[uﬁ R
LRAITIYAZLDIANIANTLIUIIWIBLILIND FIWIUABTT TIWIBAIVAIRITAILRZTIUINEN

YBITDANULHANT AIDEINARNTURAIAININLTZNaL 4.8
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85 FR_FCA_WPC EEE]
Feature Reduction using FCA for Web Page Classification

Home | STEP 1: Web Page Preprocessing | STEP 2: Feature ion using IG | STEP 3: Feature ion using FCA | STEP 4: Classification and E

STEP 1: Web Page Preprocessing

Mo. Class Name Mo. of Page Browse...

No. of Documents : -
Mo. of Classes : -

No. of Title Features : -
No. of Text Features : -

mMwidsznay 4.7 wiknaenisvihauzad Step 1: Web Page Preprocessing

STEP 1: Web Page Preprocessing

MNo. Class Name No. of Page B
1 a5 ] Mo. of Documents : 163
2 o2 78 MNo. of Classes : 2

Mo. of Title Features : 211
Mo. of Text Features : 6584

MWsznay 4.8 a8 INaaNENIYiN1uLad Step 1: Web Page Preprocessing

422 §1%N1371191%Va9 Step 2: Feature Selection using 1G LEAIAY
mwidsznay 4.9 uduaeumsidanansmsianizlasld 16 Fsutisesniu 2 Tuaau
siapdadt

1) Feature Generation tiuiuaaun1sindfldannia
Fosuazdaauiiteninngadusnwmzianizlasazidend e Document
Frequency (DF) 41NN311A38LYINNUAN DF Threshold %a@”lifazﬁaaﬁmu@m Title DF

Threshold W&z Text DF Threshold lagilanatdudalauszning 0 fiv s1uiuvadiuina
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NINNA Lﬁaﬁmuma%uﬁaﬂ@ﬂu TdsunsuasyinnIrsansmelanizlay
00 L AL FIAITIWIBA NS IAZLANIZVDIN I DILAZINWIBANHALLANIZVDIT AN

16 dmatINAaNTULRAIAININLIZNaY 4.10 LLﬂz&ﬂfﬁ’]&l’]‘mﬂ@ﬂu L] Lﬁag]vlwarwaé'wﬁ

o

al FR_FCA WPC

Feature Reduction using FCA for Web Page Classification

| Home | STEP 1: Web Page Prep ing | STEP 2: Feature Sclection using IG | STEP 3: Fealure Selection using FCA | STEP 4: Classification and Evaluati

STEP 2: Feature Selection using IG

2.1: Feature Generation 2.2: Feature Selection using IG

No. Text & Title Featurs : -
Title DF Threshold -

Text DF Threshold - No. of Features -

No. of DF Title Features
No. of Feature Reduction :

No. of DF Text Features :

[]
[

Mwisenay 4.9 “i12an13¥9IuVe9 Step 2: Feature Selection using 1G

2.1: Feature Generation

A
n
=
(=]
[£5]

Title DF Threshold : 1

Text DF Threshold - 10

Mo. of DF Title Features : 211
Mo. of DF Texd Features : 332

MWUIEnay 4.10 dlatINaanTULAak Feature Generation
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2) Feature Selection using IG tJun1sianwmelanizh
lensnuaniiendis 16 laudldasdasfnuad I uInan B M an1zNFadIns (1) 1Tu
u — e
r=30 1dudu ’%’]ﬂff%ﬂ@]l!&l | Select | Tqj5unsuasriini13iaonuasugndsinin

ANBUILANIZIALaA UG 10U IINAANTLIAIAININLTZNaL 4.11 LLazQ’lﬁmmmﬂ@ﬂu
[ Lﬁagvlmfwaé'wﬁvlﬁ

2_2- Feature Selection using G

Mo. Text & Title Feature : 543

No. of Features - 50

Mo. of Feature Reduction : 50

2

AMNUIzNay 4.11 e dNAaNTIUAY Feature Selection using IG

4.2.3 FIWMI9UVaY Step 3: Feature Selection using FCA L&aIAY
Awsznay 4.12 1uduaawnsidenanwmzianizlasls FCA lasindoyadnums
W Eenaa83s 1G wiadlwaglugdweidanauiing laugldazdasiloudn Threshold
Transform (A ) mnfunwﬂu Lo | IﬂiLmimzﬁwmiLmaa‘*ﬁa%laslﬁl,fluwa%ﬁaﬂamﬁﬂsf
Tasaluid arnsiul1isunss ConExp éwims Association Rules anwasiananwiindg
& 9 wdsznay 4.13 Teludgrud 1 i lF9zdasi1muadl Minimal Support WAz
Confidence wazlugaud 2 Fusdrdungildmuituauenansanunlutaslasna
H] sntudasanngnsnuailoulundes List of Association Rules uganasla [ Select |
Tsunsnaziinisidenansmeianizuazugassnsmsianiziiionun ldlassaluda
FBENAANTURAIAINNLTZNAY 4.14
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ot FR_FCA_WPC

| Home [ STEP 1: Web Page F

Threshold Transform (A) -

List of Association Rules -

STEP 3: Feature Selection using FCA

= e
Feature Reduction using FCA for Web Page Classification
| STEP 2: Feature ion using IG | STEP 3: Feature Selection using FCA | STEP 4: Ci and E
()
List of feature selection using FCA -
=

MwUIznay 4.12 %i138N139119 WU Step 3: Feature Selection using FCA

M

| £:| Concept Explorer

Files

=

=% EoR(Ex3

4| =3

=

%

FrC

Help

P—c|| P+ | UpdatedClear dependent

Document

1=71=a2ct=[100%]===71= a1,

¢ u Data_Context csv
o [ context

b Bssociations

2=45 =32 a34 =[100%]== = 45 = a1 c1,
3=34=a1a11 =[100%]== = 34 = c1;
4= 34 =311 1 =[100%]== = 34 = a1;
5< 31> a4d5 1 =[100%]== < 31 = a1;

Farameter

T =27 = ad =[100%]== = 27 = cZ;

Hinimal support

=k

onfidence

I
I
I
'] G=30=a2al1 =[100%]===30=alct;
|
1

I;. 8= 26 = a7 =[100%]=> = 26 = ag;

' 9 =28 = ad =[100%]== = 26 = a7,

I 10=25+=a19 c1 =[100%]== = 25 = a1;

s 11 =25 =320 c1 =[100%]== = 25 = a1;
I_] 12 = 24 = a1 a2 ad45 =[100%]== = 24 = 1,
|] 13 =24 = a2 ab =[100%]== = 24 = a1;

3 14 =24 =33 a7 a8 =[100%]== = 24 = c2;
II 15 = 24 = a7 a8 c2 =[100%]== = 24 = a3,
Ij 16 =23 = a2 a15 =[100%]== = 23 = a1,
Il AT =21 = a1 a16 =[100%]== < 21 = ¢1;

: 18 = 21 = a2 a20 =[100%]== = 21 = af;

1 19 <21 > a2 339 =[100%]=> < 21 > a1;

— e e o o o = — l Context Editor |. Association Rules

AMWUsEnay 4.13 ninamIdIuIIANN Association Rules aa8ldsunsy ConExp
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STEP 3: Feature Selection using FCA

Threshold Transform () - 05 | OK || ..
List of Association Rules : List of feature selection using FCA -

1<71>a2el =[100%]=> < 71 >al: - 1
2<45>a2a34 =[100%]=> <45 >al cl: 2
3<34>alall <[100%]-> <34 > cl: 3
4<34>allcl =[100%]=>< 34 >al: 4 =>all
5 <31 >ad5cl <[100%]=> < 31 > al: 5 ==>ad5

6

7

8

=>al2 -
=>al
=>a34

6<30>a2all =[100%]=><30>alcl: =>ad

7 < 27 > ad =[100%]=> < 27 > c2Z; =>al9

m

8 < 26 > a7 =[100%]=> < 26 > ak: =>a20
9<26>a8 =[100%]=>< 26 >al 9=>a3
10<255>al9cl 100%]=> <25 >al; 10 ==>a7
11 <25 >a20c1 =100%]=> < 25 >al: 11==a8
12 < 24 > al a2 a45 =[100%]=> < 24 > c1: 12 ==>al6
13 <24 >a2ab =[100%]=>< 24 >al: 13==>ab
14 < 24 > a3 a7 a8 <[100%]=> < 24 > c2: 14 ==>a37
15< 24 > a7 a8 c2 =[100%]=> < 24 > a3: 15 ==>a2b
16 < 23 > a2 al15 [100%}=> < 23 > al: 16 ==>ald
17 < 21 >al al6 s[100%]=> < 21 >cl: 17 ==>al5
18 < 21 > a2 a20 [100%]}=> < 21 >al: 18 ==>a9
19 < 21 > a2 a39 [100%]=> < 21 > al: 19 ==>a31
20 < 21 > a3 ab =[100%]=> < 21 > c2; 20 ==> a39
21<20>a2ald =[100%]=> < 20 > al: 21 ==>a26
22 < 20 > a2 a37 =[100%]=> < 20 >al c1: 22 ==>ail
23 < 20 > al5a25 =[100%]=> < 20 > al: 23 ==>ab
24 <19 >al a2b adb =[100%]=> < 19 >c1: 24 ==>al3
25 < 18 > al al0 <[100%]=> < 18 > a2 c1: < 25 ==> a44 -

AMWUITNBY 4.14 A8819NaaNTNNI¥IN9UVBd Step 3: Feature Selection using FCA

4.2.4 8IKN13YI131%Va9 Step 4: Classification and Evaluation LEAIA
Awudsznay 4.15 Lﬂwﬂgu@aumi«’ﬁwLLusz:mmLaxmiﬂi:LﬁuwaI@mﬂfazﬁaaﬁmu@
SIUIREN B LANZUNT A DINT K1 HATINI% Fold TaIN1INARBULLY Cross
Validation wazifanedadnuunyszinn (Classifier) mnﬁ?uﬂ@ﬂu | Gassty | Ty)sunyuas

Ansundssinnlasae luie

o FRLFCAWPC el e
Feature Reduction using FCA for Web Page Classification
Home | STEP 1: Web Page Preprocessing | STEP 2: Feature Selection using IG | STEP 3: Feature Selection using FCA| STEP 4: Classification and Evaluation
STEP 4: Classification and Evaluation
FCA Results
No. of Feature :
50
V| FCA 50
50
v IG 50
Classifier -y p - .
)
IG Results
Cross-validation Folds: 10
Classify
———
Clear
)

mwisznau 4.15 wiaansvinausad Step 4: Classification and Evaluation



56

Q’Lfméfaomﬂw LN LRAINAANTAITINUWALILLAN A28t

NARWTLRAIAINIWLTENaL 4.16

STEP 4: Classification and Evaluation

FCA Results
No. of Feature - TP Rate FP Rate Precision Recall F-Measure ROC Area Class -
. 0.976 0.051 0.954 0.976 0.985 0.981 cl
=dl 0.949 0.024 0.974 0.949 0.981 0.981 c2
FCA 10 Weighted Rvg. 0.963 0.038 0.983 0.963 0.983 0.981
<= 50
G 10 === Confusion Matrix ===
a b <-- classified as
83 2] a=-¢cl
47| b=c2
Classifier : mLp - -
;
IG Results
TP Rate FP Rate Precision Recall F-Measure ROC Area Class -
. ~ 0.853 0.064 0.5942 0.953 0.547 0.969 cl
Err el 10 0.936 0.047 0.948 0.936 0.942 0.969 cz
Weighted Avg. 0.5845 0.056 0.5945 0.943 0.5945 0.969

=== Confusion Matrix ===

a b <-- classified as
53731 b=c2

AMNUTNaU 4.16 AL INAANTNNTYINIUUeY Step 4: Classification

and Evaluation




UNN 5
NANIINARDIUAZINITOL

UNB AU RUBNAANTN FININAITNARBIANNULLINBINITAAYUIA
anwazianizlasld FCA #113un133nuundszianiiuLna (Feature Reduction using
FCA for Web Page Classification: FR_FCA_WPC) m‘m@aaosl,f"g@ﬁagaﬁmwammgm

70 CMU LLazﬂiZLﬁuNaﬂ’li?ﬁ’lLLuﬂﬂ‘izLﬂ‘Yl(ﬁ/’JEl?h F-measure
[ [
5.1 ‘QG\‘?.IE)QQL’J‘ULW%

5.1.1 i;ﬂ"ffﬂﬂﬁ 7Sectors

7a7aa 7Sectors LuTatDyaLILINAINIATZINIIN CMU (WebKB, 2012)
Fofisruan 4,581 5uiwa Usznaudan 7 ngy ldun 1) Materials $147% 949 Liniwa
2) Energy 3112% 355 LIULWA 3) Financial $142% 964 LIULNAY 4) Healthcare 31%7%
399 LIULWA 5) Technology $1%3% 1,099 LIULWA 6) Transportation §11%3% 515 LILLWA
W& 7) Utilities $1%47% 300 L3ULNG URAITIU8LEHAGIAN3197 5.1

AN 5.1 TaTaYa 7Sectors

Taya L IUIND
1. basic.materials.sector

1.1 chemical.manufacturing.industry 100
1.2 chemicals.plastics.and.rubber.industry 83
1.3 containers.and.packaging.industry 100
1.4 fabricated.plastic.and.rubber.industry 90
1.5 forestry.and.wood.products.industry 77
1.6 gold.and.silver.industry 100
1.7 iron.and.steel.industry 100
1.8 metal.and.mining.industry 100
1. 9 misc.fabricated.products.industry 100
1.10 non.metallic.mining.industry 0

1.11 paper.and.paper.products.industry 99

57
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Taya FNLIUIND
2. energy.sector
2.1 coal.industry 50
2.2 oil.and.gas.integrated.industry 101
2.3 oil.and.gas.operations.industry 102
2.4 oil.well.services.and.equipment.industry 102
3. financial.sector
3.1 misc.financial.services.industry 90
3.2 investment.services.industry 100
3.3 insurance.sector
3.3.1 accident.and.health.insurance.industry 85
3.3.2 life.insurance.industry 100
3.3.3 misc.insurance.industry 100
3.3.4 property.and.casualty.insurance.industry 100
3.4 consumer.financial.services.industry 100
3.5 banking.sector
3.5.1 money.center.banks.industry 89
3.5.2 regional.banks.industry 100
3.5.3 s.and.Is.savings.banks.industry 100
4. healthcare.sector
4.1 biotechnology.and.drugs.industry 100
4.2 healthcare.facilities.industry 99
4.3 major.drugs.industry 100
4.4 medical.equipment.and.supplies.industry 100
5. technology.sector
5.1 communications.equipment.industry 100
5.2 computer.sector
5.2.1 computer.hardware.industry 100
5.2.2 computer.networks.industry 100
5.2.3 computer.peripherals.industry 100
5.2.4 computer.services.industry 100
5.2.5 computer.storage.devices.industry 100
5.2.6 software.and.programming.industry 99
5.3 electronic.instruments.and.controls.industry 100
5.4 office.equipment.industry 100
5.5 scientific.and.technical.instruments.industry 100
5.6 semiconductors.industry 100
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a1319% 5.1 gadaya 7Sectors ()

Taya FNLIUIND

6. transportation.sector

6.1 air.courier.industry 99

6.2 airline.industry 105

6.3 misc.transportation.industry 80

6.4 railroad.industry 95

6.5 trucking.industry 97

6.6 water.transportation.industry 39
7. utilities.sector

7.1 electric.utilities.industry 100

7.2 natural.gas.industry 100

7.3 water.utilities.industry 100

5.1.2 a;ﬂifaya BankResearch

7aT83a BankResearch Llugadayaiiuina Statlib Datasets Archive
970 CMU (StatLib, 2012) B985 %23 5 ULWansnaa 11,000 Luwwa wisaanti 11
AaE Lo 1) Commercial Banks 2) Building Societies 3) Insurance Agencies 4) Java
5) C 6) Visual Basic 7) Astronomy 8) Biology 9) Soccer 10) Motor Racing L8z 11) Sport
lasudazAa &I WIBLILLNG 1,000 LILLWA

5.1.3 mmi.iaagﬂifagangmwaém%'um‘mmaao

1) gadaya A (lugadaya 7Sectors 310 CMU lavidan
Y191UI% 2 AAIR LalA 1) containers and packaging industry $1%23% 85 LIULWR LAY
2) oil and gas integrated industry 31%3% 78 LIULWa st uduau 163 Liuwwa (1en
w1 iwlWg html uas htm)

2) gazaya B iuratoys 7Sectors 390 CMU lanidan
I1$1UI% 2 ABR baLA 1) regional banks industry $133% 72 LIULWA LAz 2) healthcare
facilities industry $1w3% 79 13uwwa 533t Iuiwan 151 5uwa (Rentawizdmiiiy
W& html waz htm)

3) yavaya CJuyadaya 7Sectors 390 CMU lasga
31N 2 N widtdu 2 aaa ldun 1) healthcare sector 31131 100 LIULWI UAY
2) transportation sector $143% 100 LIUWD TINLTUI W% 200 LILLNA
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4) yazaya D iugadaya 7Sectors 31N CMU langa
90 3 ngy udauiu 3 aana ldun 1) financial sector 13w 30 LILIWA 2) healthcare
sector $1%3% 30 LIULWA WAz 3) transportation sector $1%3% 30 LILLNA 320D U3 UI%
90 LIULNY

5) i;ﬂ“ffaga E Lﬂw‘q@ﬁaga BankResearch 184 StatLib
Datasets Archive 310 CMU lasgutanansiiuiwannidudiunuudadu 2 asa laud
1) CommercialBanks $1%3% 50 LIULWA WAz 2) Sport $1%3% 50 LIuwwa Taatduduan
100 LILLWD

6) qﬂ{faga F Li’flu‘*q@ﬂ’aga BankResearch 184 StatLib
Datasets Archive 310 CMU lasgutanansiiuiwannidudiunuudadu 2 asa laud
1) Building 31%7% 50 LILLWA Uaz 2) Insurance 31%I% 50 LILLNA 310D w3131 100

AULNAD
%) v
5.2 N1SNARDINITAAVIIAA NI lan1zlaals FCA

ANINARBL FAFNaINLUUFIaaINITaRTwIaansmsianizlasld FCA
f1nTun1v3uundsziantIULING (Feature Reduction using FCA for Web Page
Classification: FR_FCA_WPC) @3n wisznay 3.1 (Unfi 3) Seutianisvingwaantiln 4
TR URANLTENALTIY o uR 1 AanIlarsuTayaliuing duaouf 2 Aan1sidan
snwasianzlanld 16 dunand 3 damTidananwazianizlasld FCA uasdwaand 4
Aansduundszinnuazmydenlung minaaadldligatays 7Sectors Aagataya A
B C uaz D uazgadaya BankResearch Aaradaya E uaz F lasviiniinaassany

PYRAAUAININLIznaL 5.1
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& { &
Twaanil 1: N13LATDAVDYALIULND (Web Page Preprocessing)

1.1 *NATAANN (Text) LaziilIad (Tite) MNAUILIVING
1.2 fIAFMEa (Stopping)
1.3 MINANYivaIf (Stemming) lasltaana3fin Porter

.

Inaani 2: n1stdanansmeanizlaaly IG (Feature Selection using IG)

2.1 BPIANBIEIANNZIINEIUDEITENNLAZ RS
2.1.1 8519 Document-Term Matrix IN§I%V09T8ANLAZ RS89
2.1.2 lifeinmsinéneae TF-IDF
2.1.3 Bandidanwuiilanans (Document Frequency) ¥nninwiawinfiusnfirnua

2.1.4 TINANHULANIEN MANNFINYBIT AN VLR HATDITNAI LN

2.2 \iananwaztanizlauls I1IG
2.2.1 IFaInTassnuusanIzeIuis IG

2.2.2 FARAINUIBANBUANIENABINTVINAY £ 1T% r = 50 LD udn

.

AwAawn 3: N1staanansmzanizlagly FCA (Feature Selection using FCA)

3.1 hanwuzianzilianldnniuaeui 2 waslaglusuweidanawiinddrodaritu
Threshold Transformation laginnuasn A

3.2 l5l1sunsu ConExp Ftanziwinganusuwusainwasianauinegi ba

3.3 liananvmzlan1zlagfanTmNNYANUFURUEN Laa N1 Minimal Support Lazen

Confidence NHNAKA

. 5

anaann 4: nsaunnlszinnuazdssidinua (Classification and Evaluation)

4.1 mMIuunndszian
4.1.1 13anM3wwnUssinnels MLP waz SVM

4.1.2 \3aNNINARBULUL 10-folds Cross Validation

4.2 Msdsziiunavasainuundssinn

4.2.1 Usziiunasasnisnuundszsinnalsdl F-measure

Mwsenay 5.1 °f|'u<y'1aumsmaaamsammmé’nwmzmwwﬂm91% FCA
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5.2.1 NM1INAADIAAVDYA A
FAawN 1: m‘sm%zladil'aa‘\!m'“jmwa
11 HenastIuwans 163 SULWanaiatanNuann
WU laaidausin HTML gL RNY Foiaadiay sanliinaalanizgannuuazn
3oa1vinTiu
1.2 ¥S19INEIRUITANNLRLEIBY IR 97 Tean
ﬁﬂ%’@ﬁmﬂq@ (Stopping) %aﬁ]:ﬁﬁmmﬁmmwmiﬁmﬂq@ (Stoplist)
13 sdfldnnduaauit 1.2 sminnawriasen
Nngadaya A UsznaudiolanansIuing 2 aand $1%I% 163 LIULWI
%E“‘f\‘iﬁ]’m&hw}j’;umauﬂﬂiL@%ﬂNfiﬂ%ﬂaL’?UL“Wﬁ]LLE\?’J%ﬂﬁﬁ’]ﬁ]’]ﬂ“ﬁ’aﬂﬂwﬁ’M’Ju 6,584 @1 WA
NG IwIn 211 6
Twaani 2: Mmstdanansmzanclasls 16
2.1 TENFIRYITEANUUAZFINVBIRS 097 LIda7N
{]v'u@aumsm‘%wﬁa%lamaﬁ”né’nmmzmwwzlugﬂmao Document-Term Matrix Lagl#dn
W NU09A1§2835015 TF-IDF annsiwidand fifidnainuiianans (Document
Frequency: DF) 3NN31%3aLiniud1fifnwue (Threshold) sasudnfidid1iasninedni
ﬁmungﬂﬁﬁ@aan %amﬂ"g@ﬁaga A Lilaldandeaedn DF Threshold B89%a1309
WTAD 1 Wz T8ITaRMNHANY 10 92 ldanEmeIanIzaNnHIL3 098 I 211
ANBULLANIZ LATIAANHULLANIZINNTBANNIIUIN 332 ANBMILANIT TIY
snwozansi ldnmGasuastannutndsiwdninwn 543 Snwmsany
2.2 ddnsmsanzf lauiniesiNalaansnsmzIanis
@1877 Information Gain (IG) 1%‘*};@%;&&5”[,@71,5am‘hmué’numzmwnzﬁﬁaami 05
AR 50 G9UNANANHIALANIZI1WIN 543 SNHAULLANIE LONNTDINRABLNE 50
snwasans Wialdluirunoudely
Twaawi 3: nMstaanansmsanilasls FCA
3.1 ﬁn‘*ﬁaga5ﬂwm:mwwzﬁﬁaﬂmn°ﬂgumauﬁ 2 1§39
Juwasianauing I@ﬂuqﬂiayaﬁvléwmﬁﬁma'?A =0A=05A=10A=15
ez A =2.0 ﬁm%‘uLnJaaﬁTa%laé'ﬂmmzLa.wnslﬁa;Jilugﬂvxla%ﬁaﬂaw,ﬁﬂsﬁ
3.2 17lUsunsn ConExp 3LA3zRAINGANMNFNNLTIN
Wosianawfindsle G9rnnuadn Minimal Support MU 1 wasen Confidence 1YL
100% Wazl3sIngeuan Support 9nunn llas

3.3 lanansumlanzlagsnaa NNy ANUENWUSN ba
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nngadaya A aldnaawinntuaaunsifenansusanizlasls FCA

') { { Y a £ ° o o o ' o o
LEAIAIN1319N 5.2 1HaUTud1 A liuduazi iy suRuEITnIIa N Bl aNIZAY
lanasivwandignaaasn il Farhlidwinaeuddd Smanmnganudunus uaz

PUWIUANBULLANE (s) N aRuwITuAAR9

@397 5.2 wanistiananemelanizlasls FCA q@iaga A

. BATAYA A
w’]s’lutmai o = I o o %) 4 o )
mwmﬂaumﬂm mmungmwauwuﬁ TIWINA NP USLRNIE

A=0 1,788 1,090 50
A =05 1,928 1,298 50
A =10 1,612 1,030 47
A =15 957 893 47
A =20 901 825 47

Twaani 4: MIsuwnlszianuazlseiinea
4.1 ¥anEmlantzildaniuaoui 3 N1AATWIA
é’ﬂwm:mmmﬂ@ﬂé’mé’ﬂmm:mww:mﬂé’ué’uwé’aq@aaﬂﬁaz 5 anwmslany Dozl
Pwraansuzianizingdn 50 45 40 35 30 25 20 15 waz 10 NEIAU (TaFILNA WIN
SuInAnEmEaNzidenaIy FCA  J8winriniy 47 azdasnwoslagSudwiu 45)
wi¥ih lusuundszianéls MLP waz SVM nagauluy 10-folds Cross Validation
4.2 Ysz1iunadl8@n F-measure 31NNIILR AN

snsmanizlayld FCA wSsuiisununsiianansustanizlasld 1IG
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Nngaieya A 2z ldnamInanasfiansnei 5.3 uaz 5.4 uLazugaINIIN
W3aUABUGIMWLT2NeY 5.2 4a 5.3 MUSIGU (TaFINA INANTIHANMINARaILE
1W38uen F-measure flauasnBmzan s NIz HINIMInATINAS N BIELANIS
§195% FR_FCA_WPC uasd® IG  dnanusnw wingfsdtinlid F-measure F9n

A 1 e v A ad
RIDLNINWNLBNID)

797 5.3 WaN1IuwNUIzinnels MLP mao‘*xg@ﬁaga A

R ) @1 F-measure (%) 31uwnlszinnag MLP 7a2aas A
ANBMLIRNE FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 =1.5 A=20
50 96.3 96.3 96.3 - -
45 94.5 96.3 95.1 96.3 98.2 98.2
40 93.9 95.7 96.3 96.3 98.2 98.2
35 92.0 95.1 96.3 95.1 96.3 95.7
30 95.1 94.5 95.1 95.1 926 94.5
25 93.2 94.5 95.7 95.1 88.9 92.0
20 93.2 94.5 93.9 93.2 90.8 91.4
15 926 95.7 95.1 93.3 89.6 89.6
10 9.5 91.4 96.3 93.3 87.7 89.6
MLP
100.0
A
95.0 =~
S \
g
2 90.0
(]
£ ——1G
w —@—FR_FCA WPC (}=0)
850 . A FR_FCA WPC (}=0.5)
% FR_FCA_WPC (\=1.0)
—+—FR_FCA _WPC (}=1.5)
—e—FR_FCA WPC (}=2.0)
80-0 T T T T T T T T
50 45 40 35 30 25 20 15 10
#Features

Anisenay 5.2 WU unNamIswwnUszANe 8 MLP maamiaga A
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F-measure (%)

% @1 F-measure (%) 31unnilszinnada SVM gadaya A
ANHWHLLBNL FR_FCA_WPC
(#Features) ' A=0 A=05 A=1.0 A=15 A=
50 96.3 96.3 96.3 - ; -
45 95.1 95.7 93.9 95.7 95.1 95.1
40 93.9 95.7 93.9 94.5 96.9 96.9
35 93.9 96.3 94.5 94.5 96.3 95.7
30 93.9 95.1 93.9 95.1 94.5 94.5
25 93.9 94.5 93.9 94.5 914 94.5
20 93.9 93.9 94.5 93.9 914 92.0
15 93.3 93.9 93.9 94.5 90.8 89.6
10 93.9 94.5 89.6 93.3 90.8 88.9
SVM
100.0

95.0 +———

——1IG
90.0 {{ —m—FR_FCA WPC (A=0)

A FR_FCA WPC (A=0.5) \’\f

% FR_FCA WPC (}=1.0)
—+—FR_FCA WPC (A=1.5)
—e—FR_FCA WPC (A=2.0)

85.0

50 45 40 35 30 25 20 15 10
#Features

MWsznay 5.3 WSsuNauNaNII WAL IZLANG 8 SVM maaﬁg@ﬁaga A
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NNHANINARaITRITaTayYn A munInatungle 2 UssLuesit

1) UsziawtlSautiauan F-measure 524391901580
AWIAINBULLBNIEA8IS FR_FCA_WPC nui5 IG

HANITSILUNUTLANGIY MLP 91na19197 5.3 uas
AWUIENaY 5.2 A2 RRINAVUIASNHILLAWIZINAL 45 uaz 40 35 FR_FCA WPC
(A =15 uaz A =2.0) /@ F-measure ﬁgaﬁqmvhﬁ'u 98.2% luwmfias I1G leten
F-measure ﬁgaﬁq@whﬁ'u 96.3% TiUWIAANBILANILYINAY 50 wazannwlIznay
5.4 1§01U58uIAoUAT F-measure 33%319N138ATUIASN B A LANIZ R85
FR_FCA_WPC (A =0.5) NUA% IG 92LWwin3t FR_FCA_WPC (A =0.5) aaulnaildn
F-measure ﬁgdﬂiﬁ% IG

HANIIIMUNUIZLNNG 28 SVM 21na13197 5.4 uaz
Mwdszney 5.3 azfiuinfaniasanemelanizinany 40 35 FR_FCA WPC (A =15
waz A = 2.0) 1@ F-measure ﬁgdﬁq@whﬁ'u 96.9% lurnizfi3% 1G 198dn F-measure 7
gaﬁ'q@mwﬁ‘u 96.3% NUUIAENHULAWILLYNAD 50 uazana wilsznay 5.5 1ila
Wi UINB VAT F-measure 729 INNNITRATUIAAN B HLANIZA21875 FR_FCA_WPC
(A =0) NUAT IG 221%win35 FR_FCA_WPC (A =0) saulnailden F-measure 'ﬁ';;mn'h
751G

MLP Ble
m FR_FCA_WPC (A=0.5)

100.0
- 95.0 A
S
Q
7 90.0
@®
(]
£
L 850 -

80.0

50 45 40 35 30 25 20 15 10
#Features

Mwdsznay 5.4 1WIBUNEUA F-measure 32RINNNIAATWIARN HIALLANIEA L

v A

A5 FR_FCA_WPC (A =0.5) 1137 IG dunnilszinneny MLP vasgadoys A
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SUM BiG
m FR_FCA_WPC (A=0)

100.0
~ 950
S
e
> 4
3 900
(]
=
L 850 |-

80.0

50 45 40 35 30 25 20 15 10
#Features

ANWUsznay 5.5 1W38ULNEUAT F-measure 32RININITRATUIAR N ALLANIZA L)

o A

75 FR_FCA_WPC (A =0) N33 IG Fuuniszianeas SVM vasgadaya A

2) UszidwdSaufisudaduwniszinn

nmwlszney 5.6 WowSauifisud F-measure $uun
U32LAN@28 MLP Uaz SVM aaUiIaansuslan1zal1835 FR_FCA WPC (A =0.5) uas
3% 1G wuiiaanuasnEMsanzad MLP ldn F-measure ﬁgoﬂdw SVM Liufiama
SNBMLLANIZYINAD 10 3% FR_FCA WPC (A =0.5) fis1uuniszinnaas MLP 1#en

F-measure goﬂdﬂﬁﬁ‘huuﬂ@?’m SVM

100.0 wWSauay MLP nu SVM

95.0

90.0 ~

F-measure (%)
>
>

__e_FR FCA_WPC (A=0.5) + MLP
85.0 1 —m— FR FCA_WPC (\=0.5) + SVM

A IG+ MLP
x-- IG + SVM
80.0
50 45 40 35 30 25 20 15 10

#Features

MnUsznay 5.6 LWIBUNEUAT F-measure $1BNUTZLANGI8 MLP Laz SVM
NAYINAANBULLANIZII8ID FR_FCA_WPC (A = 0.5) Uazd3 IG vagadaya A
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5.2.2 N1INAAIAATINA B
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TwAani 1: NITLATVNTDYALILLND

Nngadaya B Usznaudislanasiiuing 2 aand $1man 151 LIULWI
%é‘amnmuifmaumim%wﬁagaL%ULW%LLﬁaaxvlﬁﬁﬂﬁnﬂiammﬁﬂmu 9,608 A1 WAz
MNRIITBITIWIN 202 N

Ineani 2: mMItaanansmzianzlaals IG

]
° o =y

Wnd i ldandaaiunaziaizasuiiiandinnuiienasaraan DF
Threshold 289521389150 1 wazpesdonuany 10 azldsnsasianzanniabes
FUIU 202 ANBUSLANIT LA IANBULLANIZTIINTEAMNTIUIN 404 ANHALLANTE TIN
snwozansi ldnmGasusstannutnssiwdwinwn 606 SnwMLANIE

nniwindnwmsianzAldunnseaitaidenansasianizdais 16 oy
slu‘*q@ﬁagaﬁWL@TLﬁam‘hmué’numzmwwuﬁﬁu 50 WialFludunonde

Twaani 3: Mmstdanansmzanzlasls FCA

ﬁﬁagaé’nmmzmww:ﬁLﬁaﬂmﬂ"ﬂgumauﬁ 2 e adunesuanauiing
I@ﬂlumﬁa;&aﬂ@ﬂ%wmﬁma% A=0A=05A=10 A =15 uaz A =2.0 ulad
ToyadnwozianzWagluzunasinaowfing aniuldlusunsy ConExp Siaszsining
auFuRUEIINWasTaaauingi le Ger1muadn Minimal Support 191U 1 Laze
Confidence L¥I1AU 100% Wazt3uIngaiudl Support 3nunlides wazifan
anwauzianzlasaiaannganuFuRusa le

nngatays B aeldnasnsantunaumsidenansasianizlasls FCA
LFAITIANT97 5.5 et Tuen A nTuasin i R nETenIsdnw LA N AL
lanmIuwILdIgnaaaan il Aarhlidwinaaudld Suannganuduius uaz

FIWIBINBULANEN L T LU aaa

@AN319N 5.5 wanTtRanansmslanizlagld FCA 7afoys B

.. adana B
NINLADY S = " = < S =
mu’auﬂamqfﬂm a’m’mngm'mauwuﬁ NIV ANW WL LANIS

A=0 7,414 2,434 50
A =05 9,230 3,091 50
A =10 6,950 2,389 47
A =15 4,347 1,655 46
A=20 2,545 1,234 45
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PRNBHSLANIZN LANUUA WA 3 VIAAUUIARNHIRSLANIZAILALA®

L L L g L e é v e o v
aﬂHMZLQW’]Zﬁ]’]ﬂB%@U%ﬂGQQBE]ﬂ‘ﬁﬂt 5 AN USLANIE maﬂmmmnwm:mwn:mL°1n

1% 50 45 40 35 30 25 20 15 Waz 10 aNA1eU wa2u lUsuwnilszianes MLP uag

SVM nagauluy 10-folds Cross Validation wazisstiunaaitdaay F-measure ﬁnﬂ"g@

ﬁaga B leHan1IMaaasndansen 5.6 uas 5.7 uwazniwilIuuifsuainiwisznay 5.7

AT 5.8 NSO

79N 5.6 NaN1IILWNUTELANGE MLP maa*‘g@"ﬁaga B

F-measure (%)

31929 @1 F-measure (%) 31unniszinne g MLP 5aaaa B
ANHHLLBNL FR_FCA_WPC
(#Features) ' A=0 A=05 A=1.0 A=15 A=
50 97.4 97.4 97.4 - -
45 96.7 97.4 98.0 94.7 96.7 96.0
40 94.7 97.4 98.0 94.7 95.4 96.7
35 94.0 97.4 98.0 94.7 94.0 97.4
30 94.7 92.7 95.4 94.0 94.0 92.1
25 96.0 90.7 87.4 90.0 90.1 90.7
20 94.0 90.1 87.4 88.0 87.4 86.8
15 88.7 90.1 90.1 87.4 87.4 87.4
10 88.0 89.4 84.8 86.8 84.7 81.0
MLP
100.0

95.0

90.0

——1IG
—m— FR_FCA WPC (A=0)
A FR_FCA WPC (\=0.5)

—e—FR_FCA_WPC (A=2.0)

85.0 1| % FR_FCA WPC (}=1.0) %
—+FR_FCA WPC (A=1.5)

80.0 T T T T T T T T
50 45 40 35 30 25 20 15 10

#Features

Asenay 5.7 WIsunaunNanIswwnUszANe 8 MLP maa‘*q@iaga B



79N 5.7 Wan1sduwnlzinnels SVM maamfﬁaya B

% @1 F-measure (%) 31uwnilszinnaaa SVM gadasa B
ANHWHLLBNL FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 A=15 A=20
50 97.4 97.4 97.4 - - -
45 94.0 96.0 96.7 92.1 93.4 93.4
40 93.4 96.0 96.7 92.1 92.7 92.7
35 91.4 92.0 96.7 92.1 91.3 93.4
30 91.4 88.7 90.0 92.7 92.1 87.9
25 85.8 89.3 85.3 81.5 90.7 87.9
20 83.6 85.9 81.4 82.1 83.4 74.4
15 82.2 82.2 81.4 76.8 78.3 73.6
10 81.4 80.2 81.4 70.6 73.6 72.8
SVM
100.0
95.0 -
90.0 -
85.0 -

——1IG
—m— FR_FCA WPC (A=0)

80.0 - (
A FR_FCA_WPC (A=0.5) \>‘<\
250 || X FRFCAWPC E)\=1.0)
(

F-measure (%)

—+—FR_FCA_WPC (A=1.5)
—e—FR_FCA WPC (A=2.0)
70.0 ‘ X

50 45 40 35 30 25 20 15 10

#Features

Awlsznau 5.8 WSsUNsUNaNTIBKWNLTELAN SVM ma\‘r‘q@ﬁaga B
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NNHANINARaIvaITaTays B muninatungle 2 UssLiuasit

1) UsziawilSautfiauan F-measure 52#39190135a0
AWIAANBULLRNIEA8IS FR_FCA_WPC nui5 IG

HANITSILUNUTELANGI MLP 91na19197 5.6 uas
MWUIEnay 5.7 asfuinfiuwnasnwmsanzivinny 45 40 uaz 35 55 FR_FCA_WPC
(A =0.5) 161 F-measure ﬁqaﬁq@whﬁ'u 98% luwmz7as I1G 1@ F-measure ‘ﬁliﬁd
‘ﬁqmmﬁu 97.4% NUUIASNHMHLAWILLYNGY 50 wazann1ndsznay 5.9 Lia
Wi UINB VAT F-measure T2 INNNITRATUIAANHHLANIZA1875 FR_FCA WPC
(A =05) TUST IG =LA UINNVUIAS N BB LANIZINATY 45 40 uas 35 3%
FR_FCA_WPC (A =0.5) %@ F-measure ﬁgdﬂdﬁ% IG

HANI3IMUNUIZLNNGI8 SVM 21na13197 5.7 uas
mwisznay 5.8 azfwinfivwesnsasanizirindy 50 53 FR_FCA WPC (A =0 ua
A =0.5) uaz37 IG @1 F-measure ﬁgaﬁﬁgmmﬁuﬁa 97.4% uazanawisznay 5.10
WalSoufioudn F-measure  35W319MIRATWIASNHILANIZE895 FR_FCA_WPC
(A =05) TU3T IG =1 FWINNVUIAS N B IS LANIZINATY 45 40 uas 35 33
FR_FCA_WPC (A =0.5) ls#n F-measure 7igani13% IG

MLP B1e
mFR_FCA_WPC (A=0.5)

100.0
. 95.0 1 ]
S
8 _‘
2 90.0 ||
2
O
£
L 850

80.0

50 45 40 35 30 25 20 15 10
#Features

AMwdsznay 5.9 WIBUNBUAT F-measure 32RINNIAATWIARN HIMLANIZA L

v A

A5 FR_FCA_WPC (A =0.5) 1135 IG funnilszinneny MLP vasTatoys B
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oIG
SVM m FR_FCA_WPC (A=0.5)
100.0
~ 95.0 1
S
o
2 90.0 +
©
()
=
L 850 |
80.0 ‘ ’_L ‘ |_h M
50 45 40 35 30 25 20 15 10
#Features

MWUITNaY 5.10 1WIuULNeUAT F-measure TeRIN9NITRAUUIAR N ALLANIZAL)

v A

A5 FR_FCA_WPC (A =0.5) "33 IG dhunniszinnes SVM wasgatoya B

2) UszianilSaufisuaasiunniszan

s ndszney 5.11 tiledSeuifiaudn F-measure
FuwndIzinAners MLP Wa2 SVM aaUwI1aanumelani1za183s FR_FCA_WPC
(A =0.5) U833 IG WU aanuwIAsNBMIaNIZad MLP fiaglidn F-measure ﬁqa
N3 SVM 1iuflaunadnsmelanizviniy 35 33 FR_FCA_WPC (A =0.5) s1uwun

v v ‘é 1 dl o v
Uszianay MLP 1%@1’1 F-measure iﬁdﬁd 98% Gﬁdgdﬂ’)’]“ﬂ’%’]uuﬂ@’lﬂ SVM

wlSauiiay MLP nu SVM

100.0
s 90 4 ~
o
2 900 .
g —_e—FR_FCA WPC (=0.5) + MLP M
L g50 || —®—FR_FCA WPC (*05)+SVM

A IG + MLP

% IG+SVM

80.0
50 45 40 35 30 25 20 15 10

#Features

AMwsenay 5.11 1W3sunaual F-measure $1wnUsznANe28 MLP way SVM
AATWIANHULLANIZIIEIT FR_FCA_WPC (A = 0.5) Uaz15 IG vasTatoys B
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5.2.3 N1INAADIAAVDYA C
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TwAani 1: NITLATVNTDYALILLND

nngadaya C YrznaudisilanaTAULND 2 A8 91121 200 LIULWI
%é’aﬁnﬂmu{fu@aumsm%mm‘]’aa&al,%l,waLLﬁwzvl,@T@‘hmmTaﬂ’nwﬁwmu 13,715 61 waz
NRIITBITWIN 355 N

Ineani 2: mMItaanansmzianzlaals IG

]
° o =y

Wnd i ldandaaiunaziaizasuitiandinnuiienansaraan DF
Threshold V89521389150 1 wazpesdonnuany 15 3z ldansasianizanniabes
FUIU 355 ANBUSLANIL LA IHANBULIANIZTIINTEAMNTIUIN 413 ANHULLANIE TN
snwoanei ldnmGasuastannutnsoiwdninwn 768 snwmsany

nniwindnwmsianzAldunnseaitaidenansasianizdais 16 oy
slu‘*q@ﬁagaﬁWL@TLﬁam‘hmué’numzmwwuﬁﬁu 50 WialFludunonde

Twaani 3: Mmstdanansmzanzlasls FCA

ﬁﬁagaé’nmmzmww:ﬁLﬁaﬂmﬂ"ﬂgumauﬁ 2 e adunesuanauiing
I@ﬂlumﬁa;&aﬂ@ﬂ%wmﬁma% A=0A=05A=10 A =15 uaz A =2.0 ulad
ToyadnwozianzWagluzunasinaowfing aniuldlusunsy ConExp Siaszsining
auFuRUEIINWasTaaauingi le Ger1muadn Minimal Support 191U 1 Laze
Confidence L¥I1AU 100% Wazt3uIngaiudl Support 3nunlides wazifan
anwauzianzlasaiaannganuFuRusa le

nngatoyas C alduasnianiuaawnsidanansauianzlasls FCA
LFAITIANT97 5.8 et Tuen A nTuasin i R RETE R N M IA N AL
lanmIuwILdIgnaaaan il Aarhlidwinaaudld Suannganuduius uaz

FIWIBINBULANEN L T LU aaa

AN319N 5.8 wanTLRananuulanizlayld FCA 7ateys C

.. "ataya C
NINLADY S = " = < S =
mu’auﬂamqfﬂm mu’mngm'mauwuﬁ NIV ANW WL LANIS

A=0 5,129 2,205 50
A =05 4,660 2,220 49
A =10 3,346 2,030 44
A =15 3,177 1,909 44
A=20 1,213 857 42
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PRNBHSLANIZN LANUUA WA 3 VIAAUUIARNHIRSLANIZAILALA®

L L L g L e é v e o v
aﬂHMZLQW’]Zﬁ]’]ﬂB%@]U%ﬂGQQBaﬂ‘ﬁﬂz 5 AN USLANIE maﬂwmmnwm:mww:mL°1n

1% 50 45 40 35 30 25 20 15 Waz 10 aNA1eU wa2u lUsuwnilszianes MLP uag

SVM nagauluy 10-folds Cross Validation wazisstiunaaitdaay F-measure ﬁnﬂ"g@

ﬁaa&a C leuan1InaandfdnnInen 5.9 uaz 5.10 uaznnilSouisuasniwilsznay

5.12 ez 5.13 @NANAU

719N 5.9 Nan1IILwnUTEIANG8 MLP mad‘*gwﬁaga C

31929 @1 F-measure (%) 31uwnilszinnaaa MLP gatiaya C
ANHHLLBNL FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 A=15 A=20
50 96.0 96.0 - - - -
45 94.5 96.5 94.0 - - -
40 94.5 96.5 93.5 93.0 95.5 94.5
35 95.0 96.0 94.5 94.0 95.0 94.5
30 95.0 96.5 93.5 94.0 94.5 94.5
25 95.0 97.0 95.0 92.5 95.5 94.5
20 96.0 97.0 95.0 91.5 91.0 94.0
15 96.0 97.5 93.0 89.5 92.0 93.5
10 96.0 97.0 94.0 92.0 86.0 935
MLP
100.0
95.0 -
S
Q
2 90.0 -
o ——IG
£ —m—FR_FCA_WPC (A=0)
gs.0 | & FRFCAWPC(x05)
: % FR_FCA_WPC (A=1.0)
—+FR_FCA WPC (A=15)
—e—FR_FCA_WPC (A=2.0)
80-0 T T T T T T T
50 45 40 35 30 25 20 15 10
#Features

Mwsznay 5.12 W3sunauxNanIswwnUsEANe 8 MLP maa‘*q@iaga C



79N 5.10 HaMIUBNLUIzLANG28 SVM mao‘*g@"ﬁaga C
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% @1 F-measure (%) 31uwnilszinnaaa SVM gadaaa C
ANHWHLLBNL FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 A=15 =2.0
50 96.5 96.5 - - - ;
45 94.5 96.0 95.5 - - -
40 93.5 96.5 94.5 95.5 95.0 93.5
35 94.5 96.5 93.5 94.0 94.5 93.0
30 94.5 96.5 93.5 92.5 93.5 92.5
25 95.5 96.5 93.0 92.5 93.5 92.5
20 94.0 96.5 93.0 92.5 92.5 925
15 93.0 97.0 93.5 92.5 92.5 925
10 92.5 97.0 93.5 92.5 87.0 92.5
SVM
100.0
95.0 1
g
g
2 900
@
(]
= ——IG \
- —m— FR_FCA WPC (A=0)
85.0 1 A FR_FCA WPC (=0.5)
% FR_FCA_WPC (A=1.0)
—+ FR_FCA_WPC (A=1.5)
—e— FR_FCA_WPC (A=2.0)
80.0

50

45

40

35 30

25 20

#Features

15

10

AWUseznau 5.13 W3NS UNANNTINBUWNLTELANGY SVM mad"gm'fa;&a C
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NNNANINARBITRITaTaYA C mManInatunyld 2 Usziduesit

1) UsziawilSautfiauan F-measure 52431901380
AWIAINBULLRNIEA8IS FR_FCA_WPC nui5 IG

HANITSILUWNUTELANGIY MLP 29na19197 5.9 uas
Mwlszney 5.12 azfiuinfiuwiasnemsianizyiniy 15 35 FR_FCA_WPC (A =0)
%@ F-measure ﬁgaﬁq@whﬁ'u 97.5% luwmeiis 1G 14d F-measure ﬁfﬁaﬁq@whﬁ'u
96% TIUUINENBILAWIZLYIAAY 50 20 15 uaz 10 wazanA wlsznay 5.14 Lila
Wi UINB VAT F-measure 729 INNNNTRATUIAANHHLANIZA1875 FR_FCA_WPC
(A =0) A3 IG wANINIT FR_FCA WPC (A =0) l¥ien F-measure 7igeninis IG
Taglansfiamasnemeamzyiniu 10 5% FR_FCA WPC (A =0) f9ls@n F-measure
§9%19 97% udiB IG 1Hen F-measure vy 96%

HaN139MUNUIILANG I8 SVM 31n@13197 5.10 uaz
AMWTEnay 5.13 astRninfawasnemelanizyiniy 15 waz 10 5% FR_FCA_WPC
(A =0) 1d1 F-measure ﬁgoﬁq@m’]ﬁu 97% lupmeias 1G 1Wen F-measure ‘ﬁ'gaﬁq@
Wi 96.5% Ruwiaansmzlan1zyinny 50 uazanawlsznay 5.15 WaSouiiiey
@1 F-measure TR ITIMINATIIANNBULLANIZG2835 FR_FCA_WPC (A =0) nu7it IG
HAUINAT FR_FCA_WPC (A =0) /@1 F-measure ‘ﬁgaﬂiﬁ% IG Tagawizfiaua
SNHIUKANIIINAL 10 35 FR_FCA_WPC (A =0) fal#en F-measure g8l 97% ueiis
IG 1#é1 F-measure We9ua 92.5%

MLP niG
mFR_FCA_WPC (A=0)
100.0
9501
e\‘i
o
> 90.0-
(5]
O
=
" 850 |
80.0
50 45 40 35 30 25 20 15 10
#Features

MWUITNaU 5.14 1TuuLNaUal F-measure TeRIN9NITRAUUIARNHALLANIZAL
A5 FR_FCA_WPC (A =0) nui5 IG $uunilszianeas MLP sasgadaya C
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SUM oG
mFR_FCA_WPC (\=0)
100.0
. 95.0 1
S
o
> 90.0
(5]
(]
£
L 85.0
80.0
50 45 40 35 30 25 20 15 10
#Features

AMwdsznau 5.15 LWIBULN8UAT F-measure 32WININIRATWIARNNHHLLANIZA2E

%

75 FR_FCA_WPC (A =0) nu3% IG $uunilsziandrs SVM vasgadaya C

2) UszanilSaufisuaasiunniszan

s ndszney 5.16 tiadSuuLfiaudn F-measure
FunnUszianals MLP uaz SVM aau1aanemslanizaiais FR_FCA_WPC (A =0)
18233 1G Wu31 35 FR_FCA_WPC (A =0) fisruuniszinndas MLP uaz SVM 1en

dl v A (-3
F-measure NlnatasIn

wSauiey MLP nu SVM

100.0
W'<.7.'4‘:*§g>2
~ 9.0 X & 3 X %
S X x %
~ X
g
7 90.0
®
£ ——FR_FCA WPC (M’=0) + MLP
L g50 || —B—FR_FCA_WPC (A=0) + SVM
A IG+MLP
X -- 1G+SWM
80.0
50 45 40 35 30 25 20 15 10

#Features

AWsznay 5.16 1W38ULNaUAT F-measure $1wnUIZAN28 MLP hay SVM
8AVUNAANHAULLANIZGI8TT FR_FCA_WPC (A =0) uazit IG 3as7adaya C
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5.2.4 N1INAADIAATOYNA D

& ~ = U ®

TwAani 1: NITLATVNTDYALILLND

ngadays D YsznaueiotanaAuing 3 aana 4113I% 90 LIULWI
%é‘aﬁnﬂmuiu@]aumim%mm]”aﬂaL%ULW%LLﬁaazvlﬁﬁﬂﬁlﬁﬂiaﬂaﬂuﬁﬁuau 5,986 f1 WAz
IMNRIIBITIUIN 168 N

Inani 2: mMItaanansmzianzlaals IG

]
° o =y

Wnd i ldandaaiunaziaizasuitiandinnuiianasaraan DF
Threshold 289521389150 1 wazpesdonuany 10 azldsnsasianzanniabes
FUIU 168 ANBWULLANIT LA MANBULLANIZTIINTEAMNTIUIN 178 ANHULLANIE TN
snwoanei ldnmGasuastannutnsoiwdninwn 346 SnHMLLANIE

nniwindnwmsianzAldunnseaitaidenansasianizdais 16 oy
slu‘*q@ﬁagaﬁWL@TLﬁam‘hmué’numzmwwuﬁﬁu 50 WialFludunonde

Twaani 3: Mmstdanansmzanzlasls FCA

ﬁﬁagaé’nmmzmww:ﬁLﬁaﬂmﬂ"ﬂgumauﬁ 2 e adunesuanauiing
I@ﬂlumﬁa;&aﬂ@ﬂ%wmﬁma% A=0A=05A=10 A =15 uaz A =2.0 ulad
ToyadnwozianzWagluzunasinaowfing aniuldlusunsy ConExp Siaszsining
auFuRUEIINWasTaaauingi le Ger1muadn Minimal Support 191U 1 Laze
Confidence L¥I1AU 100% Wazt3uIngaiudl Support 3nunlides wazifan
anwauzianzlasaiaannganuFuRusa le

nngataya D alduasnianiuaawnsidanansauianzlasls FCA
LERIIANTIIN 5.11 Liat5udn A T ez e usuRBETenI9an B ANz AL
lanmIuiwILdIgnaaaan il Aavhlidwinaaudld Suannganudunus uaz

FIWIBANBULANIEN L T LU aaa

@AN3199 5.11 Wan1stRananumeanizlaals FCA Tatoys D

.. "adaya D
w’]i’]utmas o (<4 6 o o % 4 o %)
mu'mﬂaumﬂm mu’mngm’mauwuﬁ NIV ANW WL LANIS

A=0 923 648 50
A =05 874 656 49
A =10 739 604 39
A =15 450 429 36
A=20 299 256 34
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PRNBHSLANIZN LANUUA WA 3 VIAAUUIARNHIRSLANIZAILALA®

L L L g L e é v e o v
aﬂHMZLQW’]Zﬁ]’]ﬂB%@]U%ﬂGQQBaﬂ‘ﬁﬂz 5 AN USLANIE maﬂwmmnwm:mww:mL°1n

1% 50 45 40 35 30 25 20 15 Waz 10 aNA1eU wa2u lUsuwnilszianes MLP uag

SVM nagauluy 10-folds Cross Validation wazisstiunaaitdaay F-measure ﬁnﬂ"g@

ﬁaga D laNan1InaaaIadniInem 5.12 waz 5.13 uwaznwidIuufsuainiwilsznay

5.17 ez 5.18 ANNAAU

79N 5.12 HamMIuwnszinnaas MLP madmﬁa;&a D

31929 @1 F-measure (%) 31uwnilszinnaaa MLP ataya D
ANHHLLBNL FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 A=15 A=20
50 97.8 97.8 - - - -
45 97.8 97.8 97.8 - - -
40 97.8 96.6 96.6 - - -
35 97.8 96.6 96.6 96.6 94.4 -
30 97.8 97.8 97.8 96.6 95.5 97.8
25 96.7 97.8 98.9 98.9 95.6 94.4
20 94.4 96.7 95.5 97.8 92.2 94.4
15 94.4 98.9 93.3 95.6 92.2 89.9
10 94.4 98.9 97.8 97.8 933 86.3
MLP
100.0
= A <
n
95.0 -
S
g
2 90.0
3 ——1IG
£ —@— FR_FCA WPC (A0)
Y g50 || A& FRFCAWPC(:=05)
' % FR_FCA_WPC (A=1.0)
—+— FR_FCA _WPC (A=1.5)
—e— FR_FCA WPC (A=2.0)
80.0 T T T T T T T
50 45 40 35 30 25 20 15 10
#Features

Mwsznay 5.17 W3sunauxanIswwnUszANe 28 MLP maamiaga D
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80

% @1 F-measure (%) 31uwnilszinnaaa SVM gadaaa D
ANHWHLLBNL FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 A=15 A=20
50 97.8 97.8 - - . ]
45 98.9 97.8 97.8 - - -
40 97.8 97.8 96.7 - - -
35 97.8 98.9 97.8 97.8 97.8 -
30 96.7 98.9 97.8 98.9 95.5 95.6
25 93.3 96.7 97.8 97.8 94.4 93.3
20 95.6 90.0 95.6 96.7 88.8 95.6
15 93.3 96.7 92.2 92.2 88.9 90.0
10 94.4 91.1 95.6 96.7 88.9 78.3
SVM
100.0
M X
A
= X
=
s 90.0 ] . .
5 T T T
[}
S \
S 850 —«—1IG
N —m—FR_FCA_WPC ()=0)
A FR_FCA WPC (=0.5)
80.0 1| X FR_FCA WPC (A=1.0)
—+— FR_FCA_WPC (A=1.5) S
_e—FR_FCA WPC (A=2.0)
75.0
50 45 40 35 30 25 20 15 10
#Features

AWUsznay 5.18 WU NS UNANNTINLUWNUTELANG SVM maaq@ﬁaga D



81

NNNANINARBIVRITaTaYA D anInatunyld 2 Usziduesit

1) UsziawilSautfiauan F-measure 52431901380
AWIAINBULLRNIEA8IS FR_FCA_WPC nui5 IG

HANT3EUUNUITLANGIY MLP 21n1@1319% 5.12 uas
mMwdsznay 5.17 asfuinfiuwiesnsmsaniziyindy 25 15 waz 10 35 FR_FCA_WPC
(A=0 A =05 w38 A =1.0) 1@ F-measure ﬁgaﬁq@mﬁﬁ'ﬂ 98.9% luwmsiias IG
161 F-measure ﬁgdﬁq@whﬁ'u 97.8% NUWIASNHILANZLINAL 50 45 40 35 uaz 30
wazarna Iwdsznoy 5.19 tHe1dSauifisudn F-measure 32 n419n158 AU A
ANBMWILANIZA2189T FR_FCA_WPC (A =0) NUAT IG 921% %3170 FR_FCA_WPC
(A =0) lsfein F-measure §ani133 IG PUUIASNHILAWIZYINTD 25 20 15 uaz 10 lag
WA NEILaNIZINAD 10 35 FR_FCA WPC (A =0) falsidn F-measure R
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HANITSIUNLIELANG I8 SYM 91na131971 5.13 uaz
MNTENay 5.18 AXIAWINAUWIAN WA LAWILYINAY 35 WAz 30 35 FR_FCA_ WPC
(A =0 w38 A =1.0) %@ F-measure ﬁqoﬁq@whﬁ'u 98.9% BaviniuAuit IG flawa
SnEmElaNITGL 45 wazarnnwidsznay 5.20 WewSoufisuen F-measure 5131
NITRATBIARNBUSLANIZA289T FR_FCA_ WPC (A =0) NUIT IG 921% %3133
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5.2.5 N1INAADIAAVIYA E
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ANBMLAWIZIAENANNYANUFUNUIN La

nngateys E 2 leNaantaINNInaawm R ananemlanzlagld FCA
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LEAIAIAITIN 5.14 tNaUTud1 A 3an A =0 tAndwdu A =05 sruiuaantdild
o [ % 6 o a d' v 1 d' dl' 1A
FIUINNHANNFNAUS UazdwInanBmeianiIzN laod lait)founiay tiosanlaid
mmé’uﬁuﬁ‘i:%dﬂd5ﬂumzquzﬁuLaﬂmﬂﬂgﬂﬁ@aanvlmaﬂ waztdadsuanin

A =10 A =15 uaz A =2.0 il mwn laauwl liuanad

TN 5.14 wamnﬁané’nwmzmwwﬂmﬂf FCA qmﬁa;&a E

. . qﬂﬁaga E
NINLABDY S = S - - & S =
m%’mmaumﬂm mwmngmwauwus TR IBAN B RS LN
A=0 14,237 2,966 50
A =05 14,237 2,966 50
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Tuaawi 4: nssuwnlszianuazlssiineg

ianwmzianzildandiuaoui 3 1anuwiasnEmslanzaslagda
ANBUIANIZNOUNUNAIFADBNTIAZ 5 ANHIAZIANIL Foazldumesnwmsianizingn
\JJ1 50 45 40 35 30 25 20 15 kaz 10 MNAGU a2 S wwnUzLANGI8 MLP Waz
SVM neawaultii 10-folds Cross Validation LLazﬂizLﬁuNaﬁ’mﬁ’uaﬁlﬂ F-measure NI
Taya E l@HaMINA80IRIAITI9N 5.15 uaz 5.16 uaznwWiSouiisuasnwilsznay
5.22 a2 5.23 aUaAU

AN 5.15 NANIIIUNLTELANAE MLP maaﬂg@"ﬁaga E

W% @1 F-measure (%) 31uwn1l3:1ANA28 MLP ataya E
ANWLIANE FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 A=15 A=20
50 88.9 88.9 88.9 88.9 88.9 -
45 87.9 87.9 87.9 85.9 87.0 86.0
40 87.0 88.9 88.9 85.0 85.0 86.0
35 86.0 88.9 88.9 86.0 86.9 81.9
30 86.0 87.9 87.9 85.9 85.9 80.9
25 86.0 89.9 89.9 84.9 84.9 80.0
20 86.0 89.9 89.9 84.9 85.9 80.0
15 86.0 80.9 80.9 80.9 82.9 79.0
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31929 @1 F-measure (%) 31uwniszinnes SVM gadaya E
ANHWHLLBNL FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 A=15 A=20
50 87.8 87.8 87.8 87.8 87.8 -
45 87.8 87.8 87.8 82.5 83.6 81.4
40 86.8 87.8 87.8 82.5 82.5 80.3
35 82.5 86.8 86.8 78.0 79.2 79.2
30 82.5 86.8 86.8 78.0 78.0 78.0
25 81.4 86.8 86.8 76.9 78.0 78.0
20 80.3 84.7 84.7 76.9 76.9 75.7
15 81.4 73.3 73.3 73.3 77.1 73.3
10 76.9 72.1 72.1 72.1 72.1 70.9
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NNNANINARaITRITaTaYs E muninatungle 2 UssLuesit
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WiNH% wazRUUIAANHILIaWIZLYINGY 25 Uz 20 3% FR_FCA_WPC (A =0 uas
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5.2.6 N1INAADIAAVDYA F
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AMNFNWUTIINWOTHRAAULANTN b TIRNWUAAT Minimal Support LYINAU 1 LazA1
Confidence L¥I1AU 100% Wazt3uIngaiudl Support 3nunlides wazifan
ANBMLAWIZIAENANNYANUFUNUIN La

nngatays F 2z lanaantannIuaawmsiianansmsianizlayld FCA
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LEAIAIAITIN 5.17 tUalTudr A 990 A =0 iwadwidu A =0.5 s uiuaantdild
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FIUINNHANNFNAUS UazdwInanBmeian1zN laos laitfounilay tiosanlaid
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PRNBHSLANIZN LANUUA WA 3 VIAAUUIARNHIRSLANIZAILALA®
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31929 @1 F-measure (%) 31uwniszinna s MLP 5azaya F
ANHHLLBNL FR_FCA_WPC
IG
(#Features) A=0 A=05 A=1.0 A=15 A=20
50 87.9 87.9 87.9
45 87.9 85.9 85.9 86.9 86.9 89.0
40 87.0 85.9 85.9 89.0 89.0 88.0
35 87.0 90.0 90.0 92.0 87.0 89.0
30 84.0 86.9 86.9 89.0 87.0 89.9
25 85.9 90.0 90.0 87.9 89.0 84.0
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% @1 F-measure (%) 31uwnilszinnaaa SVM gadaya F
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IG
(#Features) A=0 A=05 A=1.0 A=15 A=20
50 89.9 89.9 89.9
45 88.9 84.7 84.7 85.8 85.8 84.7
40 88.9 84.7 84.7 85.8 85.8 85.8
35 88.9 85.7 85.7 84.7 85.9 86.8
30 86.9 83.7 83.7 85.7 84.9 85.7
25 81.5 84.7 84.7 84.7 86.9 82.9
20 82.6 86.9 86.9 82.9 84.9 83.0
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10 73.3 68.7 68.7 70.0 73.6 74.8
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5.2.7 1S gUNYUNANIINAFDILAZINTDE

5.2.7.1 13guLngu@n F-measure ﬁgaﬁqﬂ

MNHANINANBIVBITATIYAN 6 T WaldSuuiauen
F-measure Ng9NgAIz¥iNIN1IAAIIIAANBIAIANIZA83T FR_FCA_WPC uazi3 IG
FWNUILLANGIE MLP Laadadan319an 5.20 waznwilIounauasniwisznay 5.32

A a A | A A ! o Y
a17197 5.20 1W38UABUAT F-measure NEINFATENININTIAVWIAANHTAZIANIZARY
7% FR_FCA_WPC ua:17 IG s1unnidszinneas MLP

Wan133uwnlsziANaY MLP
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¥
k) \ FIUIN , 1IN
A1 F-measure o A1 F-measure o \
44 ANBMIBNL 4 4 ANHZIBNIL a A
NFINFA (%) NgINga (%)
(#Features) (#Features)
A 96.3 50 98.2 40 1.5
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E 88.9 50 89.9 20 0
F 87.9 15 92.0 35 1.0
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HAMNFSIUHNAIY MLP 29na135197 5.20 uaznwisznay
5.32 fa13ouifisudn F-measure ﬁgaﬁqﬂizmnmmmm@éTm:}muawwz@T’sy"?%‘
FR_FCA_WPC uaz13 IG maaq@ﬁayaﬁg@ 6 WuI1 35 FR_FCA_WPC 1#@1 F-measure
7901135 16 lunnyadeya lasiawrzlugadoya A B D uaz E 3T FR_FCA_WPC
RINNTORAVUIAFNBMLaN1Z laaniuazt9lh a1 F-measure ﬁgdﬂdﬁ%‘ IG 1 tulu
7atays A 35 FR_FCA_WPC l#¢n F-measure ﬁgaﬁﬁgmmﬁu 98.2% %agaﬂ’jﬁ% IG
#1%We1 F-measure ﬁgaﬁqmﬁm 96.3% Waz3D FR_FCA_WPC ®18130803 %%
SnumElaNIzanaa 40 lurnfat IG aadIuInanEmEIaNIZaInEa 50 B9lTEwan
snmaztamzingennin Wudw waziloUsue A tRadu wuin3% FR_FCA_WPC 53
819150 bA A1 F-measure ﬁgaﬁq@"lﬁé'ﬂumﬁaga A B uaz F 55 FR_FCA_WPC 7
A =15A =05 uaz A =1.0 1@ F-measure ﬁgaﬁqmvi"nﬁ'u 98.2% 98% LAz 92%
AN

Iuﬁmauﬁmﬁ'umnNam‘smaawaa"g@ﬁayaﬁg& 6 74
WaSsuifisudn F-measure ﬁ'gaﬁq@i:mnmiamm@&'ﬂﬁm:Lawwﬁasﬁ%
FR_FCA WPC 18233 IG $1unnUsstAnais SYM uaadasansnifi 5.21 uaznsan
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U
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44 AaNWRIBNL 4 4 AanNHRIBNY a A

NgInga (%) nganga (%)

(#Features) (#Features)

A 96.3 50 96.9 40 1.5
B 97.4 50 97.4 50 0
C 96.5 50 97.0 10 0
D 98.9 45 98.9 30 1.0
E 87.8 45 87.8 40 0
F 89.9 50 89.9 50 0
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nnwdsznay 5.34 WalSeufisudisunndszian
%119 MLP uaz SVM aziininlugadoya A B E uaz F MIsazuiaanusmzdiois
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ANWULLANIZAI83T FR_FCA_WPC Lazd1 IG Iuuniszinneals MLP wag SVM

5.2.7.2 m3fiansanen A Amanzanlunismaaas

MW AN RN A HTE I AN AR LaNNZ L
naiuiwaluudazgadays (A G4 F) Adanansmzianzlasld 1G sanynayyldas
aT197 5.22 Anuald m A IIRSNHIEIANEALRONAIY IG N ADSIWINLENET
BUWa wazAinnsniasy (Mean) duiowldannuasInaasfinwin (TF-IDF) anaa
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°nadmﬁmﬁfﬂﬁmmnﬂLsﬁaﬁwhﬁ'u 6,142.8 AINUENIIDAIWI AR TNLRRY AL TINNY
6,142.8 / 8,150 = 0.8 1Juau

A1319N 5.22 mﬁmﬁfﬂmﬁmwdwé’nwmuaww:ﬁ'vLaﬂmiﬁuLwa&LuLL@ia:‘*nga;&a
(A D9 F) DiRenansazianzianzlasls 1G

BABIYN
HAaN1INaaad
A B C D E F
I IBANHIULLANE (M) 50 50 50 50 50 50
Fwmtanar s Iuna (n) 163 151 200 90 100 100
SWITAFNIRAA (m*n) 8,150 7,550 | 10,000 4,500 5,000 5,000
Smanmmad iAo 6,715 5,690 7,943 3,473 3,593 3,382
SWILBATNRAUNAINNINNT 0 1,435 1,910 2,057 1,027 1,407 1,618
HaTINBBIAMENTIORAAN TR 6,142.8 | 8,780.0 | 79872 | 2877.2 | 27,3465 | 19,676.0
A mTiniads (Mean) 0.8 1.2 0.8 0.6 5.5 3.9

mnmsé’amwﬁagaLﬁaoﬁuwudwﬁ‘hmmeﬁaﬁﬁﬁmﬁmﬁfﬂ

WY 0 JRaut9uInRIaNBTauas 50 YITNIWIRLTAANIRIA A28ENILTH IINATTNN
o Ao ¢ < . @ & o eaa . o @ Y
5.22 7adoyn A TIWIULTIANINUALYINAL 8,150 Loas S1dmTad IAAENYNY
0 $7%I% 6,715 LIRS LAZINWIBLTRANNANUIARNNINNTY 0 31%I% 1,435 L1as Ludw
A o e . o @ Ao ° o A0 o A o o
LT IWIRLTRAN VAR BNLYINAL 0 FF1wIuuInyinlew Mean Hed1wIatnlng 0
A A ° o =< A

lun1Inaaadinsdin 1 Avuali A = 0 nuaddLlaan
ANMURNNWTIZR I N B HLLANIZNULANRITIULNINAANUIRIANIANIT 0 NIN 2
ARUALE A = Mean BUN8DILRANANUFUNWTIZHINIRNBLANIZNULANRITLIULNAN S
' 4 o ' ' = A ° '
ANUIRBNNINNTIIAT Mean TINANITNARAILUT1AUAAT A = 0 Waz A = Mean
WIsUaUNUAT IG uwnlsznnels MLP maaﬂg@“ﬂ’aga A 09 F LEaIaIaNIT19N 5.23
waznWWSsusuaInIwdsznay 5.35 - 5.40 wuin3% FR_FCA WPC 71 A = 0 l#dn
F-measure Nuwaliugand13% 1G lunngadaya uazh A = Mean 35 FR_FCA_WPC 1%
@1 F-measure ﬁﬁLLmIﬁugdﬂ’jﬁ% IG slwgml”aga A Uaz F @089 8% annawlsznay
5.35 7afaya A3% FR_.FCAWPC 71 A = 0 uaz A = Mean (0.8) #2ulngjleiein

F-measure ﬁgdﬂ’jﬁ% IG 1 uan



a13197 5.23 1WIBULNBUAT F-measure 31UuNUIzlnNa28 MLP 32#INMIaaIMIaanEmelaniza189s FR_FCA_WPC (A= 0 uaz A = Mean)

NUA% IG vasgatoys A 9F

@1 F-measure (%) 31uunlszinnala MLP
_ dwam TATDYA A ALY B AT C 7ALDYA D ALY E ATy F
a;’::j:?::g FR_FCA_WPC FR_FCA_WPC FR_FCA_WPC FR_FCA_WPC FR_FCA_WPC FR_FCA_WPC
IG - IG - IG - IG - IG - IG -
e I I e R e el ol
50 96.3 96.3 - 97.4 97.4 - 96.0 96.0 - 97.8 97.8 - 88.9 | 88.9 - 87.9 | 87.9 -
45 94.5 96.3 95.7 96.7 97.4 94.7 94.5 96.5 93.5 97.8 97.8 97.8 87.9 | 87.9 | 88.0 87.9 859 | 88.9
40 93.9 95.7 95.7 94.7 97.4 94.7 94.5 96.5 94.0 97.8 96.6 96.6 87.0 | 88.9 | 839 | 87.0 | 85.9 | 88.9
35 92.0 95.1 95.1 94.0 97.4 94.7 95.0 96.0 95.0 97.8 96.6 96.6 86.0 | 88.9 | 859 | 87.0 | 90.0 | 88.0
30 95.1 94.5 94.5 94.7 92.7 94.0 95.0 96.5 94.5 97.8 97.8 97.8 86.0 | 87.9 | 859 | 84.0 | 86.9 | 90.0
25 93.2 94.5 95.1 96.0 90.7 90.0 95.0 97.0 91.0 96.7 97.8 989 | 86.0 | 89.9 | 859 | 859 | 90.0 | 85.0
20 93.2 94.5 93.9 94.0 90.1 88.0 96.0 97.0 90.5 94.4 96.7 95.5 86.0 | 89.9 | 849 | 86.0 88.9 | 85.0
15 92.6 95.7 92.0 88.7 90.1 87.4 96.0 97.5 91.0 94.4 98.9 93.3 86.0 | 80.9 | 819 | 87.9 86.0 | 88.0
10 94.5 914 93.3 88.0 89.4 86.8 96.0 97.0 91.5 94.4 98.9 | 97.8 85.9 | 82.8 | 829 | 86.8 | 84.0 | 89.9

86
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#adaya E3unwnilszinnaig MLP
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HANIINARBILA R IWHART A =0 uaz A = Mean
WInuisuiuas IG $uundszinnedis SVM vasgadaya A D9 F LRAIFIANTIN 5.24
waznTUSsuisudinindsznay 5.41 - 5.46 wui13% FR_FCA_WPC 7 A = 0 1#en
F-measure ﬁﬁumiﬁugqndﬁ% IG lugadaya AB CD uaz E uazf A = Mean 5%
FR_FCA WPC l#@1 F-measure ﬁﬁLLmIﬁwgdﬂdﬁ% IG luzadaya A uaz D
et NN WLsznay 5.41 gadays A 35 FR_FCA_WPC #iA=0 usz A = Mean
(0.8) ulngylidn F-measure ﬁfﬁdﬂ’j’ﬁ% IG Hudun

FaFILNG IMNNANTNARDIZLAK LAIINTARUAFAT A = 0
Waz A = Mean 3% FR_FCA_WPC 81817080 WIAANHMELaNI baaninuazg9lian
F-measure ﬁganiﬁ% IG M T UUNLTELANGE MLP uas SVM aasiudatanaunslu
nInanssdaliinnuadn A = 0 1udsudunazannTadiudn A Rt wldaudsan
Mean 110997061 Mean (lusntinminiadsssninedn s aniziuena st uiwatas
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G139 5.24 1WIBUNBUAT F-measure 31UuNUIZLANGA28 SVM 32HINMINATMARNEUSLANIZ@ 21875 FR_FCA_WPC (A= 0 uaz A = Mean)
NUAT IG vasgadays A D F

@1 F-measure (%) 31unnlszianala SVM
_ dwam TATDYA A ALY B AT C 7ALDYA D ALY E ATy F
ANEERINE FR_FCA_WPC FR_FCA_WPC FR_FCA_WPC FR_FCA_WPC FR_FCA_WPC FR_FCA_WPC
(Features) | 16 Ao A=o08| G Ao A=12| '€ Ao A=o0s8| G Ao A=o06| G Ao A=55 IG Ao A=39
(Mean) (Mean) (Mean) (Mean) (Mean) (Mean)
50 96.3 96.3 - 97.4 97.4 - 96.5 96.5 - 97.8 97.8 - 87.8 | 87.8 - 89.9 | 89.9 -
45 95.1 95.7 95.1 94.0 96.0 921 94.5 96.0 94.5 98.9 97.8 97.8 87.8 | 87.8 | 83.6 | 88.9 84.7 | 88.9
40 93.9 95.7 94.5 934 96.0 921 93.5 96.5 95.5 97.8 97.8 96.7 86.8 | 87.8 | 80.3 | 88.9 84.7 | 85.8
35 93.9 96.3 | 94.5 914 92.0 92.1 94.5 96.5 95.5 97.8 98.9 | 97.8 825 | 86.8 | 792 | 88.9 | 857 | 86.8
30 93.9 95.1 94.5 91.4 88.7 92.7 94.5 96.5 92.5 96.7 98.9 | 97.8 825 | 86.8 | 78.0 | 86.9 | 83.7 | 86.8
25 93.9 94.5 95.1 85.8 89.3 81.5 95.5 96.5 92.5 93.3 96.7 97.8 814 | 86.8 | 78.0 | 81.5 | 84.7 | 81.0
20 93.9 93.9 93.9 83.6 85.9 85.8 94.0 96.5 92.5 95.6 90.0 95.6 | 80.3 | 84.7 | 75.7 | 826 | 86.9 | 79.9
15 93.3 93.9 94.5 82.2 82.2 82.1 93.0 97.0 92.5 93.3 96.7 92.2 814 | 73.3 | 73.3 | 82.6 759 | 79.3
10 93.9 94.5 93.3 81.4 80.2 76.8 92.5 97.0 92.5 94.4 911 95.6 76.9 | 721 | 64.3 | 73.3 68.7 | 80.0

€0l
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Bataya Eunwnilszinnaig SVM
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Formal Concept Analysis (FCA) ®%IUNIIMUNUIzANILING lagg3suuusiaadnisg
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using FCA for Web Page Classification: FR_FCA_WPC) 911338t ldl455n15180n
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Networks (MLP) L8z Support Vector Machine (SVM) na&autlul 10-folds Cross Validation
uazUIzlUUNasI861 F-measure
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WUL Command Line Interface @4ANAKNKIN N EIRTULRONANHIASLANITAE IG WA
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m‘s‘li’i’mu Command Line Interface Gl% WEKA-3-6

Tdsunyy WEKA (Waikato Environment for Knowledge Analysis) L w
Iﬂil,miuﬁmmwLmé'aﬂa'%ﬁuLﬁmﬁ'umiﬁﬁujmaaLﬂ%aam&l"ﬁ‘lumﬁLmﬁzﬁﬁa;&ah
o A v & 1Y .
NINILANITAYR U150 @1Ulnaaldan http://www.cs.waikato.ac.nz/ml/weka/
fautsznauuasliTunsy WEKA #0911 User Interface ez Command Line Interface
Tuswdaaitlaldiiuy Command Line Interface G481a13nsanltanlysunsunweaw o

U
n.1 Tas9a519209 WEKA
U v o é
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Package weka.attributeSelection

Interface Summary
AttributeEvaluator Interface for classes that evaluate attributes individually.
AttributeTransformer Abstract attribute transformer.

ErrorBasedMeritEvaluator | Interface for evaluators that calculate the "merit" of attributes/subsets as the error of a learning scheme

RankedOutputSearch Interface for search methods capable of producing a ranked list of attributes.
StartSetHandler Interface for search methods capable of doing something sensible given a starting set of attributes.
SubsetEvaluator Interface for attribute subset evaluators.

Class Summary

ASEvaluation Abstract attribute selection evaluation class
ASSearch Abstract attribute selection search class.
AttributeSelection Attribute selection class.
AttributeSetEvaluator Abstract attribute set evaluator.

BestFirst:
BestFirst

Searches the space of attribute subsets by greedy hillclimbing augmented with a backtracking facility.
CfsSubsetEval :

Evaluates the worth of a subset of attributes by considering the individual predictive ability of each feature along
with the degree of redundancy between them.

CfsSubsetEval Subsets of features that are highly correlated with the class while having lovws intercorrelation are preferred.
For more information see:
M.

CheckAttributeSelection Class for examining the capabilities and finding problems with attribute selection schemes.
ChiSquaredAttributeEval :

ChiSquaredAttributeEval Evaluates the worth of an attribute by computing the value of the chi-squared statistic with respect to the class.

Valid options are:

AMWUIZNBY N.1 WWALNY AttributeSelection
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ClassifierSubsetival

ConsistencySubsetEval

CostSensitiveASEvaluation
CostSensitiveAttributeEval
CostSensitiveSubsetEval

ExhaustiveSearch

FilteredAttributeEval

FilteredSubsetEval

GainRatioAttributeEval

GeneticSearch

GreedyStepwise

HoldoutSubsetEvaluator

InfoGainAttributeEval

LatentSemanticAnalysis
LFSMethods

LinearfForwardSelection

OneRAttributeEval

PrincipalComponents
RaceSearch

RandomSearch

Ranker

RankSearch

ReliefFAttributeEval

ScatterSearchVi

SubsetSizeForwardSelection

SVMAttributeEval

SymmetricalincertAttributeEval

UnsupervisedAttributeEvaluator
UnsupervisedSubsetEvaluator

WrapperSubsetEval

Evaluates attribute subsets on training data or a seperate hold out testing set.

ConsistencySubsetEval :

Evaluates the worth of a subset of attributes by the level of consistency in the class values when the training
instances are projected onto the subset of attributes.

Abstract base class for cost-sensitive subset and attribute evaluators.

A meta subset evaluator that makes its base subset evaluator cost-sensitive.

A meta subset evaluator that makes its base subset evaluator cost-sensitive.

ExhaustiveSearch :

Performs an exhaustive search through the space of attribute subsets starting from the empty set of attrubutes.

Class for running an arbitrary attribute evaluator on data that has been passed through an arbitrary filter (note:
filters that alter the order or number of attributes are not allowed).

Class for running an arbitrary subset evaluator on data that has been passed through an arbitrary filter (note:
filters that alter the order or number of attributes are not allowed).

GainRatioAttributeEval :

Evaluates the worth of an attribute by measuring the gain ratio with respect to the class.
GainR{Class, Attribute) = (H(Class) - H(Class | Attribute)) / H{Attribute).

Valid options are:

GeneticSearch:

Performs a search using the simple genetic algorithm described in Goldberg (1989).

For more information see:

David E.
GreedyStepwise :

Performs a greedy forward or backward search through the space of attribute subsets.

Abstract attribute subset evaluator capable of evaluating subsets with respect to a data set that is distinct from that
used to initialize/ train the subset evaluator.

InfoGainAttributeEval :
Evaluates the worth of an attribute by measuring the information gain with respect to the class.
InfoGain(Class,Attribute) = H{Class) - H{Class | Attribute).

Valid options are:

Performs latent semantic analysis and transformation of the data.

LinearForwardSelection:

Extension of BestFirst.
OneRAttributeEval :

Evaluates the worth of an attribute by using the OneR classifier.

Valid options are:

Performs a principal components analysis and transformation of the data.
Races the cross validation error of competing attribute subsets.

RandemSearch :

Performs a Random search in the space of attribute subsets.
Ranker :

Ranks attributes by their individual evaluations.
RankSearch :

Uses an attribute/subset evaluator to rank all attributes.

ReliefFAttributeEval :

Evaluates the worth of an attribute by repeatedly sampling an instance and considering the value of the given
attribute for the nearest instance of the same and different class.

Class for performing the Sequential Scatter Search.

SubsetSizeForwardSelection:

Extension of LinearForwardSelection.
SVMAttributeEval :

Evaluates the worth of an attribute by using an SVM classifier.

SymmetricalUncertAttributeEval :

Evaluates the worth of an attribute by measuring the symmetrical uncertainty with respect to the class.
Abstract unsupervised attribute evaluator.
Abstract unsupervised attribute subset evaluator.

WrapperSubsetEval:

Evaluates attribute sets by using a learning scheme.

AWUIENaU n.1 LWALNA AttributeSelection (618)
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Package weka.classifiers

Interface Summary

IntervalEstimator | Interface for classifiers that can output confidence intervals

IterativeClassifier | Interface for classifiers that can induce models of growing complexity one step at a time.
Sourcable Interface for classifiers that can be converted to Java source.

UpdateableClassifier | Interface to incremental classification models that can learn using one instance at a time.

Class Summary

BVDecompose

BVDecomposeSegCVSub

CheckClassifier
CheckSource

Classifier
CostMatrix
Evaluation

IteratedSingleClassifierEnhancer

MultipleClassifiersCombiner

RandomizableClassifier

RandomizableIteratedSingleClassifierEnhancer

RandomizableMultipleClassifiersCombiner
RandomizableSingleClassifierEnhancer

SingleClassifierEnhancer

Class for performing a Bias-Variance decomposition on any classifier using the method specified in:

Ron Kohavi, David H.

This class performs Bias-Variance decomposion on any classifier using the sub-sampled cross-
validation procedure as specified in (1).

The Kohavi and Wolpert definition of bias and variance is specified in (2).

The Webb definition of bias and variance is specified in (3).

Geoffrey L

Class for examining the capabilities and finding problems with classifiers.

A simple class for checking the source generated from Classifiers implementing the
weka, dassifiers.Sourcable interface.

Abstract classifier.
Class for storing and manipulating a misclassification cost matrix.
Class for evaluating machine learning models.

Abstract utility class for handling settings common to meta classifiers that build an ensemble from a
single base learner.

Abstract utility class for handling settings common to meta classifiers that build an ensemble from
multiple classifiers.

Abstract utility class for handling settings common to randomizable classifiers.

Abstract utility class for handling settings common to randomizable meta classifiers that build an
ensemble from a single base learner.

Abstract utility class for handling settings common to randomizable meta classifiers that build an
ensemble from multiple classifiers based on a given random number seed.

Abstract utility class for handling settings common to randomizable meta classifiers that build an
ensemble from a single base learner.

Abstract utility class for handling settings common to meta classifiers that use a single base
learner.

ANWUIEnay n.2 uwWaLNa Classifiers

1.2 M Bgwa&9 1 WEKA

Tusrwidunlatdaanldaais InfoGainAttributeEval 31NN ALNA

AttributeSelection §1HIUNITLRANANBHLLANITAI18TD IG uaztdanltaa1aWInTw

(Function) leun WerTu MultilayerPerceptron #1%35UNN1T3WUNUTELANG 8 MLP LAY

o o % o Y o di o L9y
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E fennualsunldaans InfoGainAttributeEval 210
weka.attributeSelection.InfoGainAttributeEval
i falWs Input
-0 @aMWa Output
fr0819M Il R IEIRSUNIA I Na N BILAWIZLEAIGINMNLTENoU N.3

java weka. filters.supervised.attribute.AttributeSelection -S "weka.attributeSelection.Ranker -N 50"

-E "weka.attributeSelection.InfoGainAttributeEval" -i feature_input.arff -o 1G_feature50.arff

Mwisenay 1.3 drad1am Il audnadsunld AttributeSelection

NAINUIZNaY n.3 arat19nIT T undIRISanlT AttributeSelection
o A o o Aad A o @ Py > a I
GAINITLRANANHHSLANIZAUTT IG FIF 1 UInAN B LNz NG aILYINNY 50 Lol IWa
A . & A
Input A8 feature_input.arff waz e Output a8 IG_feature50.arff

2) Classifiers #n 1 faasnindulumslanuasii

A o

-X 993U Fold I%ﬂﬁiLLﬂdﬁaiﬁlﬂLLUU Cross Validation
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4 @AplWa Input

)Y

i AawaedTuaztasan1sUIs i nlsEANTAININAN
True-Positive False-Positive Precision Recall L8y

4 o . .

F-measure mmmmvl,mnﬂmi’m Confusion Matrix
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java weka.classifiers.functions.MultilayerPerceptron -x 10 -t FCA_feature.arff —i > FCA_MLP.ixt

Mwisenay n.4 drat1amadaudngsanles Classifiers
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Abstract

A number of web pages were increasing
immensely which brought to the difficulty and time-
consuming of finding information that exactly
matched the need of users. The classification of web
pages would be one method to solve such problem.
However, if the high number of the web pages was,
the larger of the input data would be. Then this paper

JCSSE2010 - The 7th International Conference on Computer Science and Software Engineering - Vol. 2

proposed Web Page Classification Using FCA
Feature Reduction (WPC_FCA_FR) to study with the
benchmark web page data set from CMU. The study
used unique features from text and title to be
classified by MLP Neural Networks comparing on the
efficiency between feature selection methods of the
proposed method and Information Gain. The result of
the study indicated that this proposed method could
reduce more features while F-measure was high or
higher value.

Key Words: Web Page Classification, Feature Reduction,
Formal Concept Analysis
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Abstract: Web page classification is one way to
encourage users to conveniently find accurate
information. However, if the number of web pages was
large then the number of input data would be very large
also. As a result, web page classification is complex
with time-consuming. This paper proposed feature
reduction using formal concept analysis for web page
classification. The study used the benchmark web page
data sets from CMU. The feature selection performance
is comparing between the proposed method and the
Information Gain. The result demonstrated that the
proposed method could reduce more features while
F-measure was till very high.

Key Words: Web Page/ Formal Concept Analysis/
Feature Reduction/ Classification

1. INTRODUCTION

algorithm of multi-class SVM for web page classifion
called VAMSVM_WPC. The study examined the
benchmark web page data sets from CMU by using the
features of the text and title and evaluated the
performance witl-measure.

This paper proposed web page classification by
reducing thewumber of features using Formal Concept
Analysis (FCA) tested with the benchmark web page
data sets from CMUThe evaluation by-measure was

used for this study.

3. FORMAL CONCEPT ANALYSIS

Formal Concept Analysis (FCA) [6,7] is a theory of
data analysis which identifies conceptual strucure
among data sets. These structures are graphically
represented as conceptual lattices in order to rtakm
more understandable by allowing the analysis of
complex structures and the discovery of dependsncie

Internet is widely popular and rapid developmentyjthin the data. Data sets are represented as forma
The number of web pages increased everyday whicontext, which is the basic structure of FCA. Tpéper

searching information to meet the need of usetsns-

used FCA for finding the relationship between doeatm

consuming and more complicated. One way to soliee thyweh page) and term (word) to select the apprapriat
problem is using web page classification [1]. WelD® features.

is organized into groups according to the intengstf

users and can help users to conveniently find ateur

Definition 1. Formal Context

information. Since each web page contains many syord_ A formal context constitutes a tripl&(M, 1), where

then the feature size of input data is also venyda As a
result, web page classification will be very compl®ne
way to solve this problem is using feature redurctm
optimize web page classification.

2. RELATED WORK

G is the set of objectdd is the set of attributes, ands
binary relation defined betwe€handM. If an objeciy
has an attributentheng € G is related witH to m which
is indicated by the relationshig,(n)el. This means
thatg includesm.

A formal context can be written as a cross-tablee T
head of the row is represented by objects and ¢iae lof

Research related to featwedection such as Zhangihe column is represented by features. An ‘X’ ia tbw
et al. [2] used the Information Gain (IG) and principalyng the column indicate that the object has the

component analysis to select feature for automitica corresponding  attributes.

grouping web page types. Xahal. [3] used the ReliefF
feature selection method for selecting relevantdsdo
improve the classification performance. Ineétal. [4]
combined the feature selection techniques to seleatl
quality feature with the least amount by using Ihemark
web page data set from WebKB. Thamrongtadl. [5]
used ReliefF, Information Gain, Chi Square, @adn

For example, Table 1
represents the formal context that consists of jatb
and 7 attributes. Object 4 is corresponding tdhaite 1
and attribute 3 [8].

Definition 2. ' Operation
GivenA is the set of objectA(C G) andB is the set
of attributes B< M), consider the dual se&’ and B’ as

Ratio for classifying web pages and proposed votingows.
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A ={meM |vg e A:(g,m)el} (1) Tablel. An example of the formal context
B':{geG|VmeBZ(g,m)el} (2) al | a2 | a3 | a4 | a5 | ab ar
ol X X X
A is the set defined by the attributes applying llo 02 X X
objects belongs toA and B' is the object with all 03 X X X X
attributes belongs tB. 04 X
Definition 3. Formal Concept
A formal concept of the formal contex®(M, 1) is Table 2.Theformal concepts
defined as a pairy B) where Ac G, Bc M, A=B, |no. Formal concept Intent Extent
and B'=A. A s the set of objects called tlestent, N (01.02.03.04).9) 2 {01,02,03.04]
and B is the set of attributes called thatent. Table 2 S o
shows the formal concepts which can be generated fo2 ({02,03,04},{a3}) {a3} {02,03,04}
the formal context from Table 1For example in row | 3 ({01,03},{a6,a7}) (a6,a7} {01,03}
no. 8, the intent is the set of attributes {al,,a8}d the
extent is the set of object {04}. The formal concep | 4| {0208} {a3.ash {a3,a5} {02,03}
({o4}{al1,a3}). 5 ({o1}.{a2,a6,a7}) {a2,a6,a7} {o1}
6 ({o3},{a3,a5,a6,a7}) {a3,a5,a6,a7} {03}
4. THE PROPOSED APPROACH
7 ({o2},{a3,a4,a5}) {a3,a4,a5} {02}
This paper proposed Feature Reduction Using Format
Concept Analysis for Web Page Classification ® (fo4}{al.ash falas} {oa}
(FR_FCA WPC) model as shown in Fig. 1. The 9 (@{a1,a2,a3,a4,a5,a6,affg1,a2.a3,a4,a5,a6 47} B

FR_FCA WPC has 4 steps: 1) Web

Page

Pre-processing, 2) Feature Selection Using IGe8tlife 4.1 \Web Page Pre-processing

Selection Using FCA,
Evaluation.

4+

Stemming

Text Extraction

Stopping

Step 1: Web Page Pre-processing

4

Feature Generation‘ —)‘ Feature Selection

Step 2: Feature Selection Using IG

4+

Threshold Transformation Function

Step 3: Feature Selection Using FCA

A

‘ Classifier ‘

Step 4: Classification & Evaluation

Fig. 1.FR_FCA_WPC model

and 4) Classification and

This step is the process of extracting words frert t
and title of the web pages. Then words are stemmed
using Porter stemming algorithm and stapds are
eliminated.

4.2 Feature Selection Using IG

The words from pre-processing step will generate in
term of document matrix as shown in Table 3, andl wi
receive weight value usirtéidf method as (3).

w;  =tf,  xidf, (3)
where w; is the weight of documerit with word k
(k=1, 2, 3, ...m, wherem is the total number of words
from all documents, and= 1, 2, 3, ...n wheren is the
total number of documentd; is the term frequency of
word k occurs in documenj, and idf, is the inverse
document frequency of workl The inverse document
frequency of a word is low if it occurs in many

documents and is the highest if the word occury onl
once [8].

The features are selected from words with document
frequency rather than predefined threshold. Finale
IG feature selection method is used to select ¢éhtufes
for reducing the number of features.

Table 3.The document-term matrix

Terms
Docume E t2 ts tm
dy Wi 1 Wi 2 Wi 3 Wim
dz Wo 1 Wo > Wa 3 Wam
ds W3 1 W3z | Wajs W3 m
dn Wi 1 Wh 2 Wh 3 Wnm




4.3 Feature Selection Using FCA

In th|s_ step, FCA is used for examining the Features| o | & | 43 | ta | 15 | f6 | class
relationship between document (web page) and ten Webpage
(word) to select the appropriate features. Ldie the d1 13| o| o| o| o] o cl
number of features selected by IG, antie_ the nl_meer @ 29l ol ol 13 ol o cl
of features selected by FCA. The algorithm will toy
reduce the number of features with< r while maintain a3 291 0] 013 0] 07 cd
the same or higher accura®he proposed steps are ag da 15| o| o| 13| 0| 07 «c1
follows. ds 15| 02| o| 13 of 07 9«
4.3.1 Formal Context Generation d6 01 0]30] 0] O Of ¢

The features selected by IG will convert to forma| d7 0| 0]26/ 0| 18 0] <2
context using threshold transformation function in ds 0| ol 16| ol 18 o c2
Definition 4. d9 02| 16| 16| o| 15 o 2
Definition 4. Threshold Transformation Function d10 02l 16! 16/ ol 18 o c2

Let 4 be the weight assigned as the threshold

determine the relationship between words angable 5.An example of the formal context (A = 0)

documents. Equation (4) means that\f, is greater
than 4, then f(w;) is 1, otherwisef(wj) is 0. The fi | f2 | 38| f4 | f5 | f6 | cl | c2
threshold transformation function is shown in Fig 2 7 y ™
1; if Wj i > iz X X X
f (Wj k) — 4) d3 X X X X
' 0; if wj,<i d4 X X X X
d5 X X X X X
The threshold transformation functiof(w;,) uses a d6 X X
threshold ofi causing the output to be either 1 or 0, i.e a7 N N "
if f(wi) = 1 (W > 1) indicates thatd,t) € | (documeni
is related to word), and iff(w,) =0 (W, < 1) indicates ds a X a
that @;,t,) € | (documeni is not related to work). d9 X X X X X
Table 4 shows an example of the results for featu| d10 X X X X X
selection using IG. The weight of document @+ (1)
and feature f1K = 1) is 1.3 1 = 1.3). Table 5 shows Table 6.An example of the formal context (1 = 1.0)
an example of the formal context which is generatg™
from Table 4 wheré = 0. It contains the document of fl f2 f3 f4 f5 cl c2
10 web pages (d1, d2, d3, ..., d10), 6 featuresfgfl - < <
f3, ..., f6), and 2 classes (c1 and c2). An ‘xraw and
column indicates that the document is related t® t d2 X X X
feature. d3 X X X
For examplén Table 4 and Table 5,w;; = 1.3, a4 X X X
Wie = 0.7, W26 = 0, if 2 = 0O, then f(wy ;) = 1 because
Wy > 0, f(W3,6) =1 becaUS@VQG >0, andf(Wzya) =0 B X X X
becausav,s < 0. In Table 6, ift = 1.0, thenf(wy ) = 1 dé X X
becausew; ; > 1.0, f(ws¢) = O becausevs < 1.0, and d7 X X X
f(w,¢ = O becausev,s < 1.0. Note that il = 1.0, we ds X X X
can eliminate feature f6 becausgs < 1.0,w,¢ < 1.0, 49 » » » »
Wss < 1.0, ...,Wi06 < 1.0.
' ' d10 X X X X

f (wj,k)
A

Wk

Fig. 2. Threshold Transformation Function
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Table 4.An example of document-term matrix

to

4.3.2 Formal Concept Generation

We generate the formal concept from formal context
in Table 5 by using Definition 2 and 3. The extefithe
concept is a set of document (d) and the intenthef
concept is a set of feature (f) and class (c).Table 5,
the formal context can be generated to the formal
concept, which have 7 concepts that the intenudes
the feature of class which sorted by the number of
members in extent by descending, as shown in Table
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Table 7.An example of the formal concept (1 = 0) proposed FR_FCA WPC method comparing with IG
e T Gl method for the data set D1 and D2 are shown ineT8bl
No. Formal concept members in extent and 9, respectively.
1 ({d1,d2,d3,d4,d5}{f1,c1}) 5 5.2.1The classification performance
2 (d6,d7,d8,d9,d10}, {f3,c2}) 5 From data set D1 in Table 8, tHemeasure of
FR_FCA_WPC methodi£0 andA=0.5) and IG method
3 ({d2,d3,04,05}, {f1,14,c1}) 4 is the same at 98.9%. Tlemeasure of FR_FCA WPC
4 ({d7,d8,d9,d10} {F 3,15,c2)) 4 method atl=1.0 is higher at 100.0% when compares with

IG method at 98.9% where the number of featurebis 2

5 ({d3,c4,d5}, {f1.f4,16,c1}) 3 From data set D2 in Table 9, the-measure of

6 ({09,d10},{f 1,f2,f3,15,c2}) 2 FR_FCA_WPC method &t=0, 1=0.5, andi=1.0 which
are 92.0%, 90.5%, and 91.5%, is higher when corspare

! ({ds}, {f1.2.4.16,c1) ! with IG method (89.0%).

. From data set D1, Fig. 3 shows that the
For example, formal concept no. 1 in Table_z 7 th%R_FCA_WPC method comparing with the differerice
extent of concept is {d1, d2, d3, d4, d5} and theemt of - eter |G method and the number of featuras, th
concept is {f1, c1}. The members in extent equald} FR_FCA WPC method ati=1.0 gives the highest
which means that feature f1 is related to all Suthoents F-measure for the number of features at 25 and 20. at
belonging to class c1, and feature f1 is the domina;_n Jnq:=05 give the highest-measure at the number
feature of class c1. of features at 15 and 10. But IG method has theesbw
F-measure. From data set D2, Fig. 4 shows that the
FR_FCA_WPC method ati=0 give the highest
The features can be selected from the formal cdncepmeasure at the number of features at 30, 20 and 10

with the highest number of members in the exteot. Fwhile most of IG method has the low@smeasure.
example in Table 7, the formal concepts no.1 amd 2n

have the same highest number of member in the textéh?-2 The feature reduction performance

equals to 5, therefore feature f1 and f3 are sedefitst. The FR_FCA_WPC method can reduce the number
Then feature f4 and f5 are selected, next featuenfl f2 of features less than the IG method. For example in
are selected. Finally, the sequence features that &able 8 from data set D1, For IG method the highest
selected by FCA are fl, 3, f4, f5, f6, and f2,F-measure is 98.9% (the number of feature is 2%, th

4.3.3 Feature Selection

respectively. FR_FCA_WPC method can reduce the number of
o . features to 10, at=0 andA=0.5, while theF-measure is
4.4 Classification and Evaluation still the same at 98.9%. In Table 9 from datal2tthe

The experiment used Mu|ti-|_ayer Perceptron Neurd]igheStF'meaSUre of IG method is 89% with the number
Networks (MLP-NN) [10] to classify the features andof feature at 30, ati=0 , 1=0.5, and /=1.0, the
tested with 10-folds Cross Validation using WEK&3. FR_FCA_WPC can reduce the number of feature to 25

[11]. The classification performance will be evakdn While the F-measure are higher than IG method at
with theE-measure. 89.5%, 90.5%, and 89.5%, respectively.

Table 8.The F-measure for the data set D1
The F-measurefor the data set D1 (%)

5. EXPERIMENTAL RESULTS
5.1 Data sets

This paper used the benchmark web page data { #Features IG FR_FCA_WPC

from CMU [12]. There are 4,581 web pages dividgd i 4=0 4=0.5 4=1.0
7 classes: Energy, Financial, Technology, Healthcar 30 97.8 97.8 97.8 97.8
Materlals, Utilities, and.Transportanon. The da¢t D1 Y 98.9 978 978 100.0
is 90 web pages, which was randomly selected from

financial 30 web pages, Healthcare 30 web pages, an 20 92.2 955 955 97.8
Transportation 30 web pages. The data set D2 caspos 15 92.2 97.8 97.8 94.4
of 200 web pages divided into 2 classes, which was 19 94.4 98.9 98.9 97.8
randomly selected from Financial 100 web pages and

100 web pages from the remaining 6 classes. Table 9.The F-measure for the data set D2

The F-measurefor the data set D2%)

5.2 Experimental results

#Feat FR_FCA_WPC
The data set D1 has 5,996 features from texts @hd 1 eatures G - -
features from titles. The data set D2 has 9,968ifes =0 4=0.5 4=1.0
from texts and 304 features from titles. After fbatures 30 89.0 92.0 90.5 915
are selected from words with document frequencgn th 25 86.0 895 905 895
the data set D1 has 353 features and the data2ska®
20 86.4 88.5 87.5 88.0

802 features. The next step is using IG to rediee t
features to 30. After that, reduce the features wit0, 15 84.9 85.5 87.5 82.5
A=0.5, and/=1.0. The experimental results using the 10 83.0 86.5 84.0 83.5
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