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ABSTRACT

This thesis proposes a new method and an algorithm for feature reduction based on phrase
tree for text categorization. In text categorization, the documents that we know their categories will be
represented as vectors of features. These features are the key of the performance of text
categorization. The good features set must give the high accuracy of categorization and have small
size. Using phrases as features is better than using words, because phrase gives the meaning more
than single word. This proposed phrases tree generates phrase features and represents the relationship
of these phrases and their sub phrases that help to remove redundant of feature to make the efficient
features set. From preliminary experiments, the proposed method gives smaller set of features than
conventional methods. Furthermore, the classification model obtained from the propose method

provides higher accuracy.
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Line) 111 (Tab) 1021ATDANINEIITTARDUANT 92gnDI00N Taoinudiuiitman 13 uaznldou
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At nSefimsvmeinlfihuilieesaaod Mos (Synonym) 910 WordNet [23]
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o s a ' = a;cs’ = '
uazgniua 1asl9I5NINNAIEITNIA  (NLP) @199 Tae 28 Tuniininens mituvos
3’ A o v v o v g v < s v A ° v
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2.4.2 MmN 304 (Filter)
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¥
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PaY .-
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(2.1)

Mutual Information Measure: 11 Mutual Information MI(t,¢,) Y¥0IMdY ¢
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Tuaaa ¢, mIdonnaumsae 11t [9]
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Mi(t,c,)=log P P(c)

(2.2)

Odds Ratio Measure: fi1 Odds Ratio OR(t,c;) YVOINDOY | Tupana (o L1
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_P(t]e)-(1-Plt]c,)

OR(t,c,) = 1) 2.3)
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fun® =0 flt:6) 24)

Lonm®= Y0 Pe) f (1)) (2.5)
o () =X, f(2,6) (2.6)
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2.5 N1SUNUIANAS (Document Representation)

of = 1 ' o
anie s 1dnnnszuaumsiaan deliiswziinmsumuenas Taaldfnes
v g ¥ E Y
mans Taoia 1155019 uoaunsvane B35 Vector Space Model [2] Tulumaiiuaaz
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Tao w, (-1, 2, ... m) Ao Aniwidnmeuveaney ¢ Miuihies woz m Ao Smau
P=1 d 1 U U : LY @ o o 1 é o 1 v
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2.5.1 Boolean Weighting
= A A A dw 3 A oA a e’: ] " A
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3 4 (=) o u’z’ o {
iy 0 e luiiesiulsing luenas Asaumsh (2.7)

1 iftf. 0
w :{ lfﬁj ” } (2.7)

Y 0  otherwise

v
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2.5.2 Term Frequency Weighting
A o - - S eq A a -
Fenstigunsovenanudvesiinesiling luenms1a selidszdniamanimuy
] " v b
Boolcan Weighting 151433 msfimanudvesioesnlsng luenashiiviweivinlinglu

v ¥ ¥ .
onasaass Taodanald o umuanummne i hiifwes s ing huenms dsaumsi 2.8)
Wy = t.fij (2.8)

2.5.3 TF-IDF Weighting
Fidufitionnniiga Tnoms1¥anuduouney (Tem Frequency) $IWiUAILD

19N 15HNAY (Inverse Document Frequency) W30I30n009 11 TE-IDF [11] fagunin (2.9)

w; = tfu * log{ NJ (2.9
n,

A o n‘: - o o g U
Iﬂﬂ N ABNUMBNANITNINURA LA n, AD IUIUDNTNITNUINDY 1 ‘Ll'i]ﬂgi)Q

2.5.4 TFC Weighting

b4
3En155192A&1081 TF-IDF Weighting LIA1iN3 Normalization 13123 10nM3HwUIA

%*wg[ﬁ}
M * ﬂ ’
Zk_’[mj log[mﬂ

a - a ﬂ A ° v e & = yﬂ - s A
ATNMINIHUANNANIVN 'LI’J‘Iit‘ﬂS1uﬂ‘l‘5ﬂ‘muﬂm‘u1ﬂut1ﬂlﬂdlﬂﬂﬂﬂ1"]fl uﬂﬁlﬂi“
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(2.10)
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¥
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3 . i
1911 LazImouad 1un1519% 2.1
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15197 2.1 LFAAIAI0010N NS e azimeui IavainIsnismenas

document text terms
dl web web graph web graph
d2 graph web net graph net graph web net
d3 page web complex page web complex
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nngaoilumse 2.1 mouitldnnudazionmsszgminnldihiiines auudlu
v

Falidmmadeniived Aoldmnmenitld dafusiee 1Aisavesiliens detl

Features = {“web”', “graph”, “net”, “page”, “complex”}

Tums A inuuuydu 51z 1dbnnesveaons dait

d = {1, 1,000

d, ={1,1,1,0, 0}

d, ={1,0,0,1, 1}
dlumslganiminlaldanwd s1es 18nmaeivesenasiiy
d

d, = {1,220, 0}

= { 2, 13 0! 0! 0}

d, = {1,001, 1}

Tums e mrin Taol4 TF-IDF 15102 18mmesvosends i
d, = {0, 04055, 0, 0, 0}
d2 = {0, 0.8109, 2.1972, 0, 0}
d, = {0, 0, 0, 1.0986, 1.0986}

Fazduna 1@ hdilangnnionms %3Qﬂ1ﬁﬁ11§1ﬂﬁﬂlﬁ1ﬁuﬁu6 w5z ladaunsn

TFujausnenas 18

pazlums AnhminTaold TFC 5192 1Amiaesvesenasiiu
di ={0,1,0, 0, 0}
dZ
d3

{0, 0.3462, 0.9381, 0, 0}

{0, 0, 0, 0.7071, 0.7071}

2.6 35M 59 munY5zIANBNES (Categorization Method)

waoq 35m3 Tums Suunlszan idgminnlFlumssuumlszinnenas wu

Naive Bayes (NB) Classifier, Decision Tree Classifier, Neural Network 10¥ k-Nearest Neighbor
Classifier ﬁ‘luﬁ?{u

Gl ao J lr[%‘lw . A 1 [} A =
UIIUIVOULT T L9 L9 k-Nearest Neighbor Classifier 1UN13 wunlszinnienans vl

v
swaziBuanade i

A3 S umlIznnI k-Nearest Neighbor (k-NN) [5] @nasmisiGoudninnsdl

g v - A A c; " J A
§10619 (Instance-based Learning Method) Feimaiiuyadoyaiez 141 inou aundnegdl
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id ¥
{F09 (Lazy Leaming) ms$munmlszinnuuy k-NN il dsz@ninmaziuegiudriani

ARBATAN1Y (Similarity Measure)

Suapuusnlunssuunlaeds k-NN U azfiuIuauAdonfs eI NeNas Ini

fuenasnndaiisdoglszian mud uezidenenmsidmanuadondageaau k #

rz =1 o 3 a » A 0
%'Iﬂuuﬂi]ﬁﬂ'lﬂ'l‘ilﬁﬂﬂﬂ‘iﬁm‘ﬂinﬂ k Lﬂﬂﬁ']‘iuuslﬁﬂﬁhﬂﬂﬁ'l‘illﬂil HINTLUIUNITVULIUN

Uszmnendsuuy k-NN @owiludaneiiinlddagy 2.5

Algorithm: kNN Text Categorization

Input: D = Vectors of documents, k, new document

Output: Class of new document

For all Document in D
Compute Similarity between
each document and new document
End
Select the k documents that are most similar to new document

Select class of new document from that k documents

514 2.5 BaneSums uunlsznnonasuuy kNN

A P & ol
F1lumadentlsenmenas Wionas Tvaionna k ones (kKNN) wu 312

. ¥
#1211 9 2 erunisae 11

C(d) = argmax s, Y y(x,.6)

X, €kNN

” ,
C(d,)=argmaxs, D sim(d,,x;) ¥(x,.¢;)
xJ,EIzNN
Jae  d. A9 wnas nddieziima dwuniszian
A P Y A @
x, Ao wialwenas lndiRoeanaenu ka7

sim(d,,x,) i ANUAMEARITZHIINBNS d, AUIBNES X,

3 nldmu

(2.13)

(2.14)

" £
Wx,5¢) € 10,1} vneiainenas x, Muegluamd c, w3l & ddwindu 1

L4
wermainenas x,wuegluamie c uddiimwhio o uaavinenms x, Tildogluama ¢,
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c‘ A ] n,; [ Y v c:d ]
aunsh (2.13) nineded wams miineggadwunlszmn degluamaniiiau
v v . " " v
aundniieglu wnatsIndifies k womsiunniga TuunZAauMIn ( 2.14) Y MInetan
] g o Y v r:!'a:!. " 9 =
mﬂmﬂwuuuﬂzgﬂmuun“lm)g“l,uﬂﬁmmzNmfmﬂ1m1uﬂmtmawmﬂmﬁ1umnmi

Tndifes k lonmsuniiga

=1 Y [ 9 - ' o w o °
a1 hmsannuadiendsvesenailududdg i 14 ums duun

Ysznmenas miannuadondaveuenamsnioyld I 2 Findnq fe

[ ¥ = ¥ "
1. msdaanuadienad lnoleszo2n1e Euclidean
4 o " 9 = v o
139 UIRUBIINADS DI IUILMBIIYNNY M AUANIBATIITUINNNABIBNTS

d, waz d, vio sim(d, .d,) Tol#n133nszuzna Buclidean [12] Haumsail

Z(Wn - sz)2
i=1 o (2.11)
m

Sim(dl E dz) =

[ @ o
2 misaanuadeaas Iaoldandunus ia ol

o @ @ . a A A ia
sSaandunutln'la (Cosine Correlation Measure) [13) iludn3snilanifiuniionld

8
=1

o = =1 ar
TumsSaaunaienasveaend1s Wouihuaums 1as

m
Z Wiy " Wia

sim(d,,d,)= i (2.12)

m m
2 2
‘] Wy - \/Z Wiz
i i

Tao  sim(d,,d,) fo mwadioadeszninenas d, AUenis d,

w, uay w, Ao anhvinveumeond i Twenas d, fuenms d, muday

A o - s ¥
m fv mmuﬂma‘m%tmumﬂms

2.7 msomundszanenmsiagliia

mssmunlszinmends Taoldaa Hfaguszasdmoudilgminfanams duun

o -3 -] Y o o
WUszinmenais laeldan doidevesmsumuenaslaomslam Ao maiasanudunus

Sannuruieszraedn ) Taerantianmmuiomiueu - “White House” 130 “Bill Gates”
v
=1 o

& Yo A 1A o q ¥ o Y o
dognunuTasms ¥ sdmaiinezgnuendiean shlinnumnose swaniude ) deide
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AIDYLTU '1Jﬂ'u1'1.l']ﬂ‘nW'lun'ﬁ!aﬂﬂﬂmaiizﬂu Local ﬂulﬂ%“'}ﬂﬂ']ﬁ C, ﬂQTlJ 3.5

uay ¢, nananegl 3.6
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(0.8)
[ text categor algorithmj
\ (0.4)

[ categor algorithm]

(0.7) A 0.4)
=) =

H ar T I=) {4 = o [
31 3.6 Sredulidvesnand ¢, irumaideniieniszdy Localiid?

[l ¥
dieshmasandu1ialugy 3.5 uag 3.6 uda 1ddu lidvesnmaianua TaoTnua

P auiuszthanguuuauIniy uaaenegln 3.7

(0.8)

[ text categor algorithm ]

[ categor algon'thnj

% \ 0.5) ©0.2) 0.7 /(MO.GO
[k-ncarcsj [neighbor] { effici ] | text l [ categor ] {algorithm]

(0.8)

[ k-nearest neighbor ]

517 3.7 Auldhdnnmssawiuvesdulilugai 3.5 uaz 3.6

I ¥
desan ddude lThadmumsienialussdu Global uda HimiaaWiveionas

honanms@eaTiumsanlusedy Local fp auTnuaniimazuuutiooniiainziuu

Be

sgavonranegludulfdesvesiu Taoningl 3.7 diehimsaniineiud 1ddu g uda

e

18@u 108 Aegn 3.8
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ftext categor algorithm i

[ k-nearest neighborg}
[k-ncares:] {neighborJ [ effici ] [ text ] [ categor ] [algorithi]

31l 3.8 Aulaf ldndsnnihnsanilives vindulialugili 3.7

gatoes Idsavedilines1d 11798 lunn Tnuavesdulianla sndunualy

o d' Y U 9 =1 o
msslusifen vndaeene 1519218 mavediees iy

Phrase Features = {** k-nearest neighbor”, “text categor algorithm™}

3.4 MSUNUIBNATI (Document Representation)

o o 4 =1 ' Qr A l‘g
Tumsunuenas 18 udosmnuenasfnie A A7 1azIa IIUHUINDEN
A A 5 o o Y oY a y Ay o A
dszansnmlumsswumlszamenms  aaiu indu liagamoenla mezfinsiben
P o A = & ] 'y
Fwosnidusuaea lavaimmwiz Tnualy Sswselfinusidaig lumsiaenld
aw - Yo A Aa ' PR AT 3 = s
TuanSteveausnaenldsnfoafidanzuuunninnasings 13 inldiuilees an
o (] - a : ' [ z o a
Fededulialugui 3.7 audswanusazuuu ity 0.3 dofu wavesdlwesrdniu

o d'. d‘ Yy
Aupvaiitn ldne
Word Features = {* k-nearest”, “neighbor”, “text” , “categor”, “algorithm”}

W
=) d a

gahoiflioosne 2 msawiu e ldunuenms

LE I LAY

Features = {* k-nearest”, “neighbor”, “text” , “categor”, “algorithm”,

3

“ k-nearest neighbor”, “text categor algorithm™}
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Algorithm: Phrase-tree-based Feature Reduction
Input: D - training sct of documents; d = d.d,..d
C — set of categories; C = ¢,,¢,,...C
L —set of label of cach documents in D; L(d)€C
min_f— mimimum frequency

min_OR- minimum Odds Ratios Score

Output: F: Set of Features

P9

// Phrase I : Phrase-tree Construction & Local Reduction
Fori=ltom

X

For each document dJ & D that L(dj) =g,

PH = set of extracted phrases from d that have document frequency > min_f

P=P\ PH
End
P_tree = construct phrase_tree(P) /lgenerate phrase-tree rom P
P_tree= calulate_odds_ratio(P_tree,) /lcalculate OR for each node in tree

P_tree=reduce_phrase_tree(P_tree, min_OR) /lLocal Reduction
End
{/ Phrase Il & Il : Phrase-tree Merging & Global Reduction
M tree = d)
Fori1=1 tom /imerge phrase-tree from each category
M tree = merge_tree(M_tree, P_tree))
End
M tree = reduce_phrase_tree(M_tree, min_OR) //Global Reduction

F = all nodes from M_tree

3 =

517 3.9 danesiumsaathees Taolddu i

~ v =S o i o [
1u1|ww 4 92NN ﬂﬁ‘ﬂﬂﬂ?}dlmzNf‘lﬂ'l‘i'ﬂﬂﬂﬂiﬂﬂ‘ijﬂ%ﬂy}ﬂﬁu"l‘lﬂﬂﬂﬂi’)\‘lﬂ‘ﬂ

v
AsEUaUNs R INUVEILITeT TnonaasaSouieuszansamlumsl9wives lunuy

A1)



UNN 4

MINAADNIAZHANTINAIAD

Tumsinsantlszdninmvesilioes iF19zRNIANANNAINgNAB UM S uun
A Y A ‘o a o = <y & =

Uszinmend s Weounuena iAo g uazinsuniuIuvesiinesale ¥nisewl

suauties ualinawgndesgs TumanaaesldinisnSouifoudszansamvedlivoin

1&0ndu IThasuwefuuutug Taolswazidualumsnaassae T

4.1 msiannugndesvesmissmuniszamienas
msia awgndesvosnsSmumlsznmenms  18FE i lFluemudionly fe

@ W 9 -
#13n8A31ANQNADY (Accuracy Rate) Haz@1IAANYNADY F-measure Intils0azidenvos

td v
naaza1T I faae i [13] wag [15)

4.1.1 7 IAdN3INMYNADBI (Accuracy Rate)
dialszantnmeasinaugndes lumsSuunlszinnenas H3waziduan

aumsn @.1)

Ndc
R= (ﬁ) x 100 (4.1)

Taofi Ndc fie innuenaisigniuumlszinngndes

Ndt e $iurmenasitiwmagey

4.1.2 A1IANNYNADY F-Measure

Frinamgndes F-measure 14 lumsiannugndosuoamssumn ilszinanienss
TAoaeiiMsAIIMIIAT Recall 1AL Precision A1 F-measure 9381043521313 0 9 1 Tavii
d’ " o ns: =1 9/ 9/ ~ Y .|=|.' o ~
fezuonmams uun Uszanenas i Sanugadeannleuiivala dmndmawld @
L) v 9 ; Y d' o YA v v e Y
anlon uaasihiiamugndesd Maidnouldiaudu 1 uaasihilinnugndosgega ns
f1IUMIA F-measure F (i) 909 U5zinnionas Mauh i 92409 IUMIAY Recall Loz

4 v Ao ' a -

Precision F9a U IHINIHIAT Recall 11OY Precision W‘i]‘limﬁﬂﬂj,‘ﬂ‘lfl 4.1

aun 1N IFFIMSUNIAT Recall 1a Precision ADAUNITN (4.2) uag (4.3) MUAIAL

|Ra;|

Recall(i) = R
i

(4.2)
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- . IRa,-I
Precision(i) = — (4.3)
1A;]
Taohi |Ra;| fe snnuvesinmsluganadeviioglulsznni i uazdioiimssumn
a2 o v ' a 3
Yszinnuda flawamsSwumlszanhoglulsanani i
= I3 4-'-; = ‘; .
IR;| Ao Swuveuenas luganaaeuioglulszinnii i

14;] Ao $rauveuenash idnnms Swumlsznndeglulsznni i

Relevant Docs

in Answer Set

R |

Collection

Relevant Docs Answer Set

51 4.1 nansd i 193am Precision 10z Recall Tumssosvemsaume [15]

psfumm F (i) vee dssinnenasddui i annsodunaldnnaumsi

(4.4)

_ 2 X Recall (i) X Precision (i)
F(i) = . =— (4.4)
Recall (i)+ Precision (i)

AMIFUINAT F-measure Y0309 Yszinmonais awnsofan ldnnaunsi 4.5)

_ \'Nc _IR_al :
F = i=1 Ndt F(l) (4.5)

Taefnl Nc o smuruvealsznn

Ndt fin $Suauwenasiihymadey
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4.2 N1989NLUUNTIINAIADY

4.2.1 nTiijllﬁ"JﬂEth?)ﬂm‘i (Document Sampling)
4 = o o o Y o
iesninTuugaena s Nenms 1IUIULIN Mldianugugoulunmsimuings
¥
gahusesuiludesansmawenmsas Tasiumaiansgudedluneadaunlslumsduy
ar ' g A ~ 3 "
eI e 1 lums Seugnaznaaevde 1
=Y d a v LY =Y L [ v v -7} ] p:;
seLgsuns Hownns nanlumidematiamsgualntis [20]91 @208 (Sample) @
A ar [ - 9 =S 9 =1 = ci s (Y] 9 v =
Ao ﬁ’J’BfJN‘YItT’In’I‘iﬂﬂl‘ﬂi‘IEJﬁSLBEJWU'E}WI"l)‘tl’isﬁLﬂﬂ?ﬂﬂﬂmﬁﬂﬂmsﬂlmﬂ‘ixﬁﬂﬂ‘i'lﬂl‘ﬂuaﬂ‘l\‘iﬂ A
@ a aad A ow [ A A A ] v o Y a -
nan3nmMIneaaaLaNUEed Aretaniennlasismaguee i ldifaanuewdsslu
o =3 a H w [ Y c:. v [ aa
M310U3IINTALDIATDIN 193 UNEINURUANHULYBIUTZIINT AITUEIDIINATIAIT
=t ar L) c; =1 et ] =] " Yr 1) -::dddl Y] v v cb
ihudesaidonu Ingdsmsgu nie 0199znd 1 1A11AIDE619NANAD MBHNGN LD
1 a ] i3 L] A L] LY L =; L] ==Y
msqumammm;ﬂu 2 uuulng Ao ms'qumamw‘lmi'lu"lﬂmu'lamﬁmmnﬁ
(Non-Probability Sampling) utaz m3 gudedeiifiulilamlemannadia  (Probability
Z L 1 = o =R & " I = o M o 1)
Sampling) 1ng m‘sfgumammmmmmmmﬂzﬁ‘_luiumiqu 11495 An MIgquAIBtILLY
410 (Simple Random Sampling) ﬂﬁfiiJE)Ehdﬁ‘i:i‘]J‘U (Systematic Random Sampling) ﬂ'l‘.i?fu
¥
A0 meﬂumuqu (Stratified Random  Sampling) 0% M3 qUUUDLINNGY (Cluster
Sampling)
L [ U 3 aooA [ I v =) 3 v v 3/
MU A0 wunilusugil imstanialszannsdlunguniodudos  nou ua?
v b
iBenduitetmudadin (Proportional lundazdu ntudvldmsdquathedin s
UNANKIMUANZANS MIIUIANGUA2618 MINTUNsUTaaIUMNYLIA waatunain Hu
9

! @ 1

s d ' 'ﬂ u’: Al A ¥y ¥ v W v A
fu dagilszasananvesmsqualtediuuuiiuiiugugiiae el languadngani
o o v Y a [ 1] ¥’ ¥ T @ ] d'
parlsznovvesdnuuzal o IndiRsedunguilszanns  uaz 1 nguanodisiannso
o 4 oo 9
apvauesiagilszafveamsitela
aw gd 79 9 v [ g =y A w o
Tusniteiidenlszgndld  maguiedamuidiugugid Wesnudnmzves
1 4 ns; ' v
molundazlszinnenas 13 Tasluduusnezmisgaenasmulsznnenans uwagluudoy
¥ ¥
Uszinnenansimsmisdugiinumsnig nealveusndls TuA 16199 Fugiluusoy

§ yd o 3 ° 4 o 3 a1 w oo o a’/’
Ysznmenasvean uniinfe  Awdazd1 FINIIUTUQNIINUIUIUMNIMUA 109

‘3 4 ] 3 a S o U ' u‘; = v L] v
Usznmenastiu Wentadugiiudrfiims guenais nnudazdugi Teoldmsquediedn
o - 1 o T "o = o
Srunwenansezguanumiv i luawdadiuiisidmuald wu dmualin 0.1 diludm

» ¥ ¥
1 HHUBATIIINU 100 S1uauda 9 ez duan Tugugiiiiewinny 1 ends



422 mansvaev]v) (Cross-Validation)

Tt k-fold Cross Validation W1nufis yimsutiyaenaiseaniiu k ga udnimsnaceu Tay
udnzada 191 duiluganadoudiu k-1 gafimdeiiuganaeu Funldouganaaouauls
nnduiluganaaen Fanhduiimnaae k A% wdimadisaldnni k FANTINATDINT
s §r061au M3 4-fold Cross validation i3uTashmsguinisenaislundas

Usemmenaseonidiu 4 @ udni 1 dmnnudazlszmnsmilungudmiunadeu

msasaeaon’lyd 3 mInagoumsSwunlszsmmenasninidetiou]d

U149 3 dufimdennudazdszinminsmiuiiunguisous uansdagii 4.2

Class A

ClassB

Class C

I

vV

Fold 1

Test Set

Training Set

s 4.2 LAAAIDI M T3 N YALDNENTIS BUHAZNATOVNINNGUBNETS 3 U5z A B uoe

C dmSuMsi 4-fold cross validation Tugan1snaaed AN 1 (fold 1)

423 gnwuvesiheesililunisnaans

>
Tumsnaansdmunlsznmenas 18 1dMmesuuuaig Al

o 4
- ARY

o & ¥ o_ o -3 " - o
- ANRUILNS Tu-unsu Iﬂﬂﬁ'i']ﬁvhJ-Lm‘iil‘i]'iﬂfnﬂ‘ﬂ"ljﬂﬂﬂﬂ‘utlﬂﬁ%”!ﬁ‘ﬂ'ﬁﬂﬂ 15

- #uaennzad Tasanldaoanaiald

= s Y Y a A Aaa A o 1 = 4 ¥ °
- Fwednnduling dedtmsminausluaion TasWeswzgnaiiuazi

msiaen lasladulin




31

4.3 yaenmsniylunnanes

~ A o L=
wnmsh 1 lumInaaesdi o 2 gaenasing Ao
& ' '

n) yaenas PDDP [16] Whuenaisiiu Fauniuiu 3 4Atos F-series, J-series g K-
series  Tnougazenaseglugthiuuenans HTML Whugaendsngminnldlumiaie
magumasuunszinnienans

¥) gATONA Reuters-Topl0 AAEDNIINN YATOYAITI Reuters-21578 [18] 10 NG

lﬁ'd [-] L] d. Al 1] L L] A
usAATSWIUTIINANEAIN 135 nquiena1s 117 Tasudazenasaglugiuun XML G
9 ¥ = o ) o
4930 Reuters-Top10 [19] L‘fluagﬂman“aﬂ%‘luﬂﬁﬂﬂﬁaums IuunlszinnenasIazn s
nguend1s #lgiuednunIva

L 4
BADNAITNG NUADZHILUNTZVIUMIWTOMBNTITADY AIDTNIONTT HAZNIIIATUN

nes ‘ilE)x‘lLEJﬂﬁ"l‘iLWiﬁz"lgﬂ HaAd TuUNAKNUAN N

4.4 ¥A1PNT5 PDDP F-series 1711 130A00105HAN13NARGY

4.4.1 40NA15 PDDP F-series Miumanaaos

YAONA1S PDDP  F-series fionasvanua 98 wdaihy 4 dszion eglugiiny
ufludeyn HTML FeflswazBonngluninrmuan n s1wasiBoaveasioz dszinnenasuans
Tums1ed 4.1 lunsnaaos Swunlszianionas 1Auismiond1s PDDP F-series ol
ns@end uazldlunmanadey @M 4-fold cross validation &S wauenasdmiy

Souduaznadeulundazngunanansenaradluaing 4.2

. o
442 WOMINARBIVBIYA 10NM15 PDDP F-series tiloliiloasiildnnnaiden
¢
Thooslaslddnling
afeduldhduasinmsideniives Taeldduliha lasfimualdudas meniia
¥
Azl (Odds Ratio) 1nA1 0 wazdsing lugaenaisnanuainnnd 1 ends wagsiims
o ' Yo =4 4 =3 ¥ o
nanosswunmlszanena laslundazgamsnanes ldimauiesnnenasyaioug A9
' 3
uaaalumed 4.1 nmiushmsSuunlsznnenmsganaden  lasmsunuonaadan
P=1 o as i i1 = i~ o . v oo = Y o o
Fvosaand1n A103T ia-Hlosuies (k-Nearest Neighbor) A1k 101 1 099 4aN101390
$A3IANNYNABIAYAMAINGNABY F-measure Auaaalumsni 4.2 uaz 43 awdny

= ~ sy ¥
PRl L'E)f.lﬂ‘Uﬂﬂﬂﬁ]a'j'ﬂ"lﬂllﬁﬂﬂuﬂ'lﬂﬂu'lﬂ A
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15190 4.1 LEAIUIUIBNAI F-series nimwlsginnenas

Forlsziam IMIUENAT
Business & Finance (B) 22
Electronic Communication (E) 23
Labor (L) 26
Manufacturing (M) 27
334 98

M13199 4.2 1AM MIBNAT F-series 7 15 umsiSoud uaznagouluidazgamisnaans

4 innuenms luganiinaaed (fold) 7
Fo1lszian
o 1 2 3 4
(ﬂjﬂﬂ) ] Y ] =] 9 ~ v
Gouy | naTou Soui | nageu | [Fouj | nadeu | Seuy | nadey
B 16 6 16 6 17 5 17 5
E 17 6 17 6 17 6 18 5
L 20 6 20 6 19 7 19 7
M 21 6 20 7 20 7 20 7
74 24 73 25 73 25 74 24
593
98 98 98 98

e 3 -4 4 kY Y oAy Y = 9 T
Mman 43 naasdmauilinesnnduliag alaningaenaisseu; luudazganiinaaes

VOIYALBNTT PDDP F-series

© <4 a 9 Y A
Swuesnndu 1908

A ; =
INUA Fivosngmaen
| 23,469 2,832
2 23,861 2,797
3 22911 2,738
4 23,415 2,740
AUNAY 23414 2,777
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msaidd uansannnugndadlumssuunlszinnenaisitn-diossues Ak = 1

[ 4 o
899 Tuudazyamanaasuiie14Weesvinduliad vesyaienars PDDP F-

series

%A k i
i 1 2 3 4 5 6 | 7 | 8 | 9 |quam
1| 1000 | 1000 | 9583 | 100.0 | 91.67 | 95.83 | 87.50 | 95.83 | 9583 | 100.0
2 | 97.10 | 88.00 | 97.10 | 96.00 | 96.00 | 96.00 | 96.00 | 92.00 |96.00 | 97.10
3 | 9600 | 96.00 | 100.0 | 1000 | 100.0 | 100.0 | 96.00 | 100.0 | 96.00 | 100.0
4 | 9288 | 91.67 | 92.88 | 87.50 | 87.50 | 87.50 | 87.50 | 87.50 | 83.33 | 92.88
aundeo | 96.50 | 93.92 | 9645 | 95.88 | 93.79 | 94.83 | 91.75 | 9383 | 92.79 | 97.50

. 1 o a o
M319N 45 1aAIAINNENADY F-measure Tums$muniszinnienmsinn-ilos auies

A1k = 1899 luudazgaminaasuiioldiisesninduling vesyaonms F-

series

%A k fl
i 1 2 3 4 5 6 7 8 9 | geqa
| 1.0000 | 1.0000 | 0.9580 | 1.0000 | 0.9161 | 0.9580 | 0.8723 | 0.9580 | 0.9580 | 1.0000
2 109710 | 0.8709 | 0.9710 | 0.9600 | 0.9597 | 0.9597 | 0.9597 | 0.9224 | 0.9597 | 0.9710
3 0.9593 | 0.9600 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.9595 | 1.0000 | 0.9595 | 1.0000
4 0.9176 | 0.9095 | 0.9176 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8171 | 0.9176
?i'lm?;ﬂ 0.9620 | 0.9351 | 0.9617 | 0.9578 | 0.9368 | 0.9473 | 0.9157 | 0.9379 | 0.9236 | 0.9722

443 HONINARBIVEIYAIENAIS PDDP F-series 1015 Hoasuuunuie)

Y A 4 o o =4 9. 9 o = =4 P
afrviwesuvuduaod mnynsrlunmenedrs lugaisous nanimsiaenilinesniim

L
AzuUY (Odds Ratio) W11 0 wazilsnglugaenasnamuannnil 1 a5 Laghiing

o | Yo =4 o 4 Y a
naapsswunlsznnenms lavluudazganisnaass ldduiwesnnenmsyaiioug A9

3 £
paaslumsiei 4.6 Nniwimsiuunlsznnenasyanadoy Tasmsunuenaisdio

H0osdana1n 92037 in1iiors urnes (k-Nearest Neighbor) A1k i 1 53 9 udninisda

SNTINUYPNABILAZAININYNABY F-measure AaAIlUMT1H 4.7 naz 4.8 awd 1Ay
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Maan4.6 uaasduinesuuuduasi ldningaenaisiioud Tuudazganiinaaes

VoIgANa1S PDDP F-series

, Swniwesuuusufe
LA ; ,
> =t o -
NINUA Wiweingniaen
1 5,861 2,676
2 5,948 2,664
3 5,680 2,597
4 5,043 2,678
ANnRY 5,858 2,654

3 o o ~, =4 ¢ 1
M3 47 uaasdananugndsslumssuunlsznnenas Ina-iiosannnes A1k = 1

=S ] A Gd J o = =
29 11&“?]ﬁ%‘)jﬂﬂﬁﬂﬂﬁﬂﬂl}ﬂi‘ﬁﬂmﬂiLi‘IJ'IJﬂ'ILﬂfJ'J YoIYANA1S PDDP F-series

%A k fl
i 1 2 3 4 5 6 7 8 9 | gegn
1 100.0 | 100.0 | 91.67 | 95.83 | 91.67 | 91.67 | 87.50 | 87.50 | 87.50 | 100.0
2 96.00 | 96.00 | 96.00 | 96.00 | 92.00 | 92.00 | 96.00 | 96.00 | 96.00 | 96.00
3 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 96.00 | 96.00 | 96.00 | 100.0
4 91.67 | 87.50 | 91.67 | 87.50 | 91.67 | 87.50 | 87.50 | 87.50 | 83.33 | 91.67
Aunan | 96.92 | 9588 | 94.83 | 94.83 | 93.83 | 92.79 | 91.75 | 91.75 | 90.71 | 96.92

. ' o =, o
MR 48 1AAIAINIINYNADI F-measure Tumissmunilszinnenmsinia-iissauines

r = ¥ Al Gy o o =
Mk = 1999 lundazgamsnaasuie lsWivoiuuud Aol voIALNATT F-

series

%A k fl1
il 1 2 3 4 5 6 7 8 9 | qegn
1 1.0000 | 1.0000 | 0.9161 | 0.9580 | 0.9161 | 0.9161 | 0.8723 | 0.8723 | 0.8723 | 1.0000
2 1 0.9600 | 0.9600 | 0.9600 | 0.9600 | 0.9224 | 0.9224 | 0.9597 | 0.9597 | 0.9597 | 0.9600
3 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.9595 | 0.9595 | 0.9595 | 1.0000
4 | 0.9095 | 0.8713 | 0.9095 | 0.8713 | 0.9095 | 0.8713 | 0.8713 | 0.8713 | 0.8171 | 0.9095
f’hméﬂ 0.9674 | 0.9578 | 0.9464 | 0.9473 | 0.9370 | 0.9274 | 0.9157 | 0.9157 | 0.9022 | 0.9674
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4.4.4 HAMINARBIVRIYAIBNATS PDDP F-scries tialimasnuudnded nazly-

N3N
sia 4 A ad o .

aZraderiiuduaer naz lu-unsy Taoad lu-unsunmanaiald udains
A A s . ' o '
Aentlinefiiainzuuy (Odds Ratio) #1001 0 tazdsinglugaenasnanuauinni |
Jenans taziimsnaassimumlszinnenas lavlundazgamanaass 185 mauinesnn

. ¥
pnasgaizoui Awaadlumiei 4.9 nmimihmsiuunlszanenmiyanasoy Tasns
] o o ' o . v 1 o
INeNMIAETl9eIRINa12 2077 1A-1i 015 AUIUB3 (k-Nearest Neighbor) A1k iM1iL 1949
¥ e o e 9 4 ¥ [ —

UMM IABATINIINYNABIALAIAIMYNADY F-measure AR 1UAIT19T 4.10 naz 4.11

AN

AR 4.9 nanaiuduaas lu-unsui ldnngaenmsisoui ludazgaminaass

voIyalenaIs PDDP F-series

, $nmesanaoinag lu-unsy
yAN " ,
o 4 o = -
NIMUA Wiaaingniaen
1 17,750 3,473
2 17,944 3,444
3 17,259 3,379
4 17,762 3,413
AuNdY 17,679 3,427

M31aR 4.10 naassasnugndeslumssuuniszinnendsdtin-iissmnues A1k = |
= ' A g wa o o o
§19 Tuudazgamsnaasuieldivesuuududvanas lu-unsu vesyaends

PDDP F-series

Mgage

o2
2y, “8
-~

—

100.0 | 100.0 | 91.67 | 100.0 | 91.67 | 95.83 | 87.50 | 91.67 | 87.50 100.0

2 96.00 | 92.00 | 96.00 | 96.00 | 92.00 | 92.00 | 96.00 | 96.00 | 96.00 96.00

3 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 96.00 100.0

4 91.67 | 87.50 | 91.67 | 87.50 | 87.50 | 87.50 | 87.50 | 87.50 | 83.33 91.67

AUNDY | 96.92 | 94.88 | 94.83 | 95.88 | 92.79 | 93.83 | 92.75 | 93.79 | 90.71 96.92
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A1 4,11 LEAIAIAINYNAB F-measure Tumssmumlszinmena1sitin-ilosaues

Ak = 1 899 Tundazgamsiioldisesuuuduasanas Tu-unsu vesyaenas

F-series
o k '
YA mgaga
1 2 3 4 5 6 7 8 9

1 1.0000 | 1.0000 | 0.9161 | 1.0000 | 0.9161 | 0.9580 | 0.8723 | 0.9143 | 0.8723 | 1.0000

2 0.9600 | 0.9164 | 0.9600 | 0.9600 | 0.9224 | 0.9224 | 0.9597 | 0.9597 | 0.9597 | 0.9600

3 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.9595 | 1.0000

4 0.9095 | 0.8713 | 0.9095 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8171 | 0.9095
ﬂ'uﬂéﬂ 0.9674 | 0.9469 | 0.9464 | 0.9578 | 0.9274 | 0.9379 | 0.9258 | 0.9363 | 0.9022 | 0.9674

R & do =
4.4.5mam3naasavasyaenas PDDP F-series tialivloaiffuinazd
o — o P o S &
adawesnnianana ldlazdaufor udrihimsiaeniive shiiAiAzuud (Odds Ratio)
Ed
w1 0 nazdinglugaenaisianuauinnd 1 enms uaziimsnaassdwumlszinn
' Yo - < = ¥ o a
wnans Insluudazgamsnaass I nuilivesnnenasyaiioui dwanslumanei 4.12
¥

imhnimssuunlsznenasganaaey Taumsunuend1sA1eNn0AING1I A073
1A-1i015 A4 (k-Nearest Neighbor) A1k 1111 1 83 9 udasiinis dndasnnugniosuaz

ANUYNADY F-measure Aanarna 1ums i 4.13 11az 4.14 mud1Ay

= d.l A g )
4.4.6 Svumaumamsnassuel s SHUUAI ¥BIYABNENS F-series

v
=4

51U 43 f1415 uasamsaSeuiounanisnaasuieldvesuaazuuy Iae

£

<5 u’: ¥ o =4 o o v 4
ufSeumeunslududauiines 8n51AUYNABI LIAZA1 F-measure

a o =4 do  a oAy Y -1 9 1
MN1319N 4.12 LT AN %1u3uﬂlﬂ@iﬂuﬂﬂjllﬁ$3ﬁ ﬂvlﬂ"l]'lﬂ‘s];ﬂlﬂﬂﬁ'ﬁﬁﬂuz 1Uliﬂﬂ$qzﬂﬂ-|3'ﬂﬂﬁ'ﬂq

VYBIYAONA13 PDDP F-series

, SnnuileiduAvinaa
yah 3 ,
a = o -~
NavuA Wivesngniaen
1 15,569 3,270
2 15,618 3,222
3 15,159 3,185
4 15,576 3,220
ANy 15,481 3,224
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3197 4.13 naassasanugndealumsduumlszinnenarsitn-dins anaues A1k = 1

= ) A q sk o o -
719 luudazganisneasuleldvineifufeinaza ¥oIyAONTIS PDDP F-

series

0 k .
3 MR
i 1 2 3 4 | s 6 7 8 9
1 100.0 | 100.0 | 95.83 | 95.83 | 95.83 | 95.83 | 95.83 | 95.83 | 95.83 100.0
2 | 96.00 | 92.00 | 96.00 | 96.00 | 96.00 | 96.00 | 96.00 | 96.00 | 92.00 | 96.00
3 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 96.00 100.0
4 87.50 | 87.50 | 87.50 | 87.50 | 87.50 | 87.50 | 87.50 | 87.50 | 87.50 87.50
ANNAY | 95.88 | 94.88 | 94.83 | 94.83 | 94.83 | 94.83 | 94.83 | 94.83 | 92.83 95.88

3197 4.14 LAAIAIA1INYNABY Fmeasure Tumsdmunlsziniena1sitin-iiosanuuod

v v 4 ) ‘ "
Ak =1 84 9 Tuudazgamsie 19WwesfuAuaLIA YDIYABNETT F-series

é k ]
AN MIqA
1 2 3 4 5 6 7 8 9
1 1.0000 | 1.0000 | 0.9580 | 0.9580 | 0.9580 | 0.9580 | 0.9580 | 0.9580 | 0.9580 | 1.0000
2 0.9600 | 0.9164 | 0.9600 | 0.9600 | 0.9600 | 0.9600 | 0.9600 | 0.9600 | 0.9224 | 0.9600
3 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.9595 | 1.0000
4 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8713 | 0.8713
'ﬂ"lmaiﬂ 0.9578 | 0.9469 | 0.9473 | 0.9473 | 0.9473 | 0.9473 | 0.9473 | 0.9473 | 0.9278 | 0.9578
dnnThoeslFveyaonms F-series

3,500

3,000

2,500 ] Audon

G Andvauaz lounsu

1,500 » .

£ ANAYILDZID

P
nay

= Ve vinauling

d' = 3 =1 = o 4 o ' P
U 4.3 psupiuiaSeuiouiwmnilnesi lF luugazinnvesyaenans F-series
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Sannugnduiiol ¥ k f1eq voayAIRNMT F-series YA 1

100.00

95.00 o i

cerees ANADD
90.00 |- 4

'; o e e AR lUNNTY
85.00 } e s A SV - ,

| e AU NIAZIA
80.00 S ————————

| e 1203 904U 103
75.00 e —

c; I o 'Y 4 . =
510 4.4 na S oudieudnsnugnaes luuADIUUYBIYADNTIT F-series YAN 1

SannugnApiielFn k f1aq voIxAeNTIS F-series YAt 2

95.00 e

ceeses AUALD
90.00 e AAMRE T UNATY
85.00 S e RUAGMAZIA
jzzz ' S e 1903 21070 1027

1 2 3 4 5 6 7 8 9

Ui 4.5 namlnSouioudasanugndoslundazunuvesgaens F-series A 2

sannugndeuiiol#m k 139 vosgAONaS F-series Y0 3

100.00 e

95.00 e e N eevees ARD

S D - S e e SUAEMAL TUHNTY
D T U — ‘

80.00 | : e i B e, e L IAU DS 30
7500 oo T e E— 05 LT (VR PR

1 2 3 4 5 6 7 8 9

= A w ¥ ' 2 -
31'71 4.6 N7 ”I"v'll‘]_r‘?iﬂ'l]lﬂﬂﬂﬂﬁﬁ’lﬂ?'lﬂjgﬂﬁﬂﬁslulmﬁzH‘iJ‘]J‘UEN?jﬂLBﬂﬁWﬁ F-serics %A% 3
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sannnugnAsaiio 191 k A1a9 voIyAIONS F-series YA 4
100‘00 , bt e S 5 e A 1 AT P e etk 8 o

95.00 e el A A A ﬁ'l!aﬂ'l

90.00 A e - e . i
*Q: o e ARSI UUATY

85.00 L S ,V S — )
80.00 e e ARG UAZID

b L3111 ?Jmns‘mnﬁ'u‘lﬁaﬁ

H [Y) g 1] . y
1 4.7 nanlnSouioudasianugndesluusaziuuvesgaionans F-series yaii 4

dMINNUYNADUDALINBITAT k A1 VOIYAIDNNS F-series

95.00 - ! — :
=100 0 0 DSOS vttt S

s T — s NAY WAL

------ fnae

e e UAENEZ TUUNTY

TFIH 00 omtimeionssice o e s e e e e e ‘ﬂiﬂi}gﬁﬂf‘l’uqﬁ’l'ﬁ
1 2 3 4 5 6 7 8 9

s 48 ninlnlSoudioudasianugndeandsvesynyanisnaassluudazuuuveyn

10N{13 F-series

8M5INIINYNADIGIYAVDIYAIDNAS F-series

100.00 -

95.00

3 AR

90.00 ;
o
[ Andomaz luinsy

85.00 o o .
AuRBAATI

Z
7
.
é
7
%
.
ﬁ

80.00 B Hivesninauliag

1 4.9 uwugiunaiSemfisndasinnugndesgega luudaziuuveagaENas F-series
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A1 F-measure 13101971 k 199 Y¥03ya0nas F-series yan 1

1.0000 -
r e .
0500 fomassoun Ny s U X1 1199
0.9000 |- 4
e o ANAGMAS TUHNTY
0.8500 i‘ﬁ.ﬁ,,,,, i SRS - — R = e
0.8000 g__ I R o e AUADWAZIA
|
D50 S s EEE— 1Y% 1T () Pt

31 4.10 n3 S ouifioy 1 Fmeasure TUIADZIANIYDIYAIONETS F-series AT 1

A1 F-measure 13101971 k 7199 Y¥0ayA0nas F-series YA 2

1.0000
0.9500 ceense AURN
0.9000 .

o e AUATMAL TUNATY
0.8500 ,
0.5000 | e o i AR UALZIA
0.7500 b oo : ez e H1203 910A1 180

1 2 3 4 5 6 7 8 9

g1 4.11 nslfSouidioy M1 Fmeasure Tuudazu1Y0IYAIONS F-series §AN 2

1 F-measure 1310191 k A149 ¥03yAONT3 F-series 4N 3

1.0000 s

0.9500 ceeeee AUALY
0.9000 |- e g, o
;, o e FNADWRE TUNATY
BOO0 oo e AURUMAZID
|
0.7500 ‘e T e — TS RO T T

1 2 3 4 5 6 7 8 9

Uit 4.12 nsmlnSonifiou A1 F-measure THUAAZIAIYDIYAIDNTT F-series yAT 3
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A1 F-measure 11101971 k 7149 ¥0IYA1ONTNS F-series AT 4

0.9500 |mmmmrmme e ke
0.9000 S g KR : . g

i , ta S - == AuAvmaz lunngy
08500 b \ |
DBOO0  Dissomsssms s s i i spssiont s sttty — finAuazIa
588 o EE— (0% L1V, TY i

31 4.13 namlnSouiioy M1 F-measure TuudaziuuveayaIonms F-series yaii 4

A1 F-measure 122815101901 k $119 ¥03¥A1NTNS F-series

0.9500 o R o~ 4uues . AudAe
0.9000 .

e e AuADMAE TUNATN
0-8500 i <SRRI e S L s il g A i e )
0.8000 e RO NIAL A
0.7500 e e - e e 903 91081 10

1 2 3 4 5 6 7 8 9

31 4.14 nswlhafSouifioy A1 F-measure inao lunAaznuDY0IYAIONTS F-scries

1 F-measure gIgqAvDIYAIBNGNS F-series

1.0000

0.9500 .

0.9000 ] Avdoa

0.8500 Audvauazluunsy
0.8000 - Aiduanazad
0.7500 B Woodninduling

31 4.15 nmupiiunanlSouifioy M F-measure A lUUABZIULVDIYAIONETT F-series

3 =] 91 = ot - o J 4
9317 4.3 szt 18 Wnesn 1dnndu 1ialiswauiesndifinesuuudns sndu

nuuALAL nazieRnsaniinnugndeslumssuunlsziamonais 1ingUi 4.9 uag 4.15
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nesndu 15alsasnmgndeiazm F-measure lifomasnnis 4 gagendiiivesuu
ouq duiiulamthwinsveuniideans 18fwesiiilsz @ninm TaslHaswnufuae,

=g ¥ [ o 18 o v
ﬂiﬁﬂ??ﬂgﬂﬁﬂﬂuﬂ"ﬁ‘B'ILL‘Hﬂﬂ‘i&tﬂ‘ﬂmﬂﬂﬁQQLMM%'IH'JHH@EI

4.5 yONT3 PDDP J-series NF1uMInaaeanozHamsnaaes

4.5.1 yauenars PDDP J-series Al¥1uminaaas
¥ 1 9
FMONA15 PDDP J-series Hionansinanua 185 uaiy 10 Uszian daluenmsyail
#1990 J-series A34RUILINNVBAUBNAITIZRNILIEBNINATY T1BAZIBUAYDANARLUTZIAN

enasuaadlunIT e 4.15

M1519N 4.15 LAAIDIUIMBNATT J-series niaeulszam

Forlszinn UIUBNAT Forlszinn MUIUBNATS
Affirmative Action (A) 20 Employee Rights (L) 16
Business Capital (B) 19 Materials Processing (M) 17
Information Systems (C) 19 Personal Management (P) 19
Electronic Commerce (E) 19 Manufacturing Systems (S) 18
Intellectual Property (1) 19 Industrial Partnership (Z) 19

5 P : 4
Tunisnaassiwundszianends 1dutayaena s PDDP J-series 1Mo 15 lums
S 3 o as o . 5 U = Yo
Foud nazl¥lumanaaou dmium 4-fold cross validation Taomsguaenonals 14911
o o 9/ ] ar 3
nasdmiviEouiuaznaden luidazgansnaassAaadlumse 4.16 naznAaeune
Sadlseantamvediioesn lasinmsidenlaolddu lialunisswundsziameneas
=1 ar =4 o A o Y A o o s )
W pufeuiuimesuuuoun Tasimanaaead9iens 4 nuu dmsunisdwunlszian

A ~ o ¥ Y A o el o A P a
Ao ].ﬂﬁlﬂ'ﬁi"lﬂﬂu‘hl']ﬁ 2.89U887 3.ﬂ1mtmm:'lu-uﬂsu nag 4.9 ua83las1a

452 wamisnaaedvedyaenals PDDP J-series iiel#Thensildanmsden
Fhooaslaeldduliiag
a?dulihanaziimsideniined laolFdulia Tassmualiudazimoeniia
AZIUUY (Odds Ratio) ¥10N710 uaxﬂﬂng"!u‘qmaﬂmsﬁwuﬂmﬂﬂh 2 19NAT UaTHIMI
neansswunilszinmenas lasluudazganisnaass Idiuilvesninenaisgaiioug A

ueasluaiaed 417 simiushimssuunilszianenmsganaaey Taomunuend1sale
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7 @ 1 = 7 . 1 T W o @
Wiosaanan 92035 in-1ilois e (k-Nearest Neighbor) f1k 1101 1 999 udaimisia
§n31nnugndealaAIN1gNAee F-measure AduaAalun1inai 4.18 uag 419 Mudwy

= (m‘
s1wazideavesiines n lduaaslunianuin v

: d o
453 HAMINADBIVEIFAIBNET PDDP J-series tial3Wiasuuufide

Y s o o o a4 Y Y . A sA s
adrlwesuuudnaor vinynd lungnenas lugaisoug nanihmsiaenilineinin,
2w (Odds Ratio) ¥10N310 naz)s1ng lugaenasnamuninnnd 2 s uaziinis
o v 3o = o - 9 o
naaesswunlsznenms lasluudazganisnaass a3 nudes nnenmsyaEoug A
ueasluassi 420 amiuiimsiuunlszamendsganadoy TasmsunuenaIsaln
= o U 9 ad =1 -4 . v Y oo =8 Y o a
Wi903IAINa1I R8T IA-IHBITE UV (k-Nearest Neighbor) A1k 1NNV 1 913 9 HAININITIA

$n31AIYNADINAZAINNYNADY F-measure AAAITUMI NI 421 1D 4.22 AR

@13197 4.16 LAAITIIMBNAT J-series 7 1T lun1sSoud uaznadeuluudazgaminaans

A $wenas lugan1snaaed (fold) N
Foilszinn
o 1 2 3 4
(A69) P == s —
Fou3 | wedeu | Soui | nadoy | Soug | wadaeu | Goug | nadaou
A 15 5 15 5 15 5 15 5
B 14 5 14 5 14 5 15 4
C 14 5 14 5 15 4 14 5
E 14 5 15 4 14 5 14 5
| 15 4 14 5 14 5 14 5
L 12 4 12 4 12 4 12 4
M 13 4 13 4 13 4 12 5
P 14 5 14 ) 14 5 15 4
S 14 4 14 4 13 5 13 5
Vi 14 5 14 5 14 5 15 4
139 46 139 46 138 47 139 46
59U
185 185 185 185
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a o = ¢ Y By gy 4y '
MIn4.17 uﬁmmmuﬂmm ii'lﬂﬁ‘l-lhl’)ﬂ ﬂ1ﬂi]1ﬂ‘]{ﬂmﬂﬁ1iﬁ U3 1utlﬂa$ﬂjﬂﬂ‘liﬂﬂﬁﬂi

VIYALONAIT PDDP J-series

b.

o =1 o 3/ Y A
Smauisesnnduliha

At ; :
NInu9 Twosgniden
1 70,248 2,747
2 63,872 2,543
3 66,730 2,552
4 66,086 2,455
Aundo 66,734 2,574

3197 4.18 uaasdas nnugadealumsuumlsziamenais itn-ilasanuues A1k = 1

99 9 Tundazganisnaasuiie 14Wives 9 nAu1117a veayaon1s PDDP J-serics

%A k A1
i 1 2 3 4 5 6 7 8 o | qegn
1 6957 7391 | 71.74 | 71.74 | 71.74 | 76.09 | 73.91 | 76.09 | 69.57 | 76.09
2 | 7826 | 73.91 | 84.78 | 86.96 | 84.78 | 89.13 | 86.96 | 82.61 | 80.44 | 89.13
3 76.60 | 80.85 | 78.72 | 85.11 | 87.23 | 89.36 | 91.49 | 91.49 | 91.49 | 91.49
4 | 7391 | 71.74 | 7826 | 7826 | 80.44 | 80.44 | 84.78 | 82.6]1 | 86.96 | 86.96
Aundo | 74.58 | 75.10 | 7838 | 80.52 | 81.05 | 83.75 | 8429 | 83.20 | 82.11 | 85.92

M13197 4.19 HAAIAININYNABY F-measure Tumsimuniszinmenasisin-iios auwes

Ak = 1999 luudazyamsnaasuiio1¥iwesnindu 1618 vosgmendis J-

series

197

k i
i 1 2 3 4 5 6 7 8 9 | qugn
1| 07015 | 0.7268 | 0.7005 | 0.7117 | 0.7167 | 0.7629 | 0.7358 | 0.7690 | 0.6742 | 0.7690
2 | 07416 | 0.7223 | 0.8409 | 0.8712 | 0.8460 | 0.8902 | 0.8685 | 0.8204 | 0.7932 | 0.8902
3| 07575 | 0.7981 | 0.7864 | 0.8437 | 0.8676 | 0.8827 | 0.9134 | 0.9134 | 0.9134 | 0.9134
4 | 0.7342 | 0.6973 | 0.7856 | 0.7822 | 0.8001 | 0.7982 | 0.8457 | 0.8230 | 0.8698 | 0.8698

AURAv | 0.7337 | 0.7361 | 0.7784 | 0.8022 | 0.8076 | 0.8335 | 0.8409 | 0.8315 | 0.8127 | 0.8606
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=; o 1 o o o = =] 1
M3ah 4.20 naaasuilvesiuuAuani ldnngaenaisisen Tuudazganisnanes

VOIYALDNA 1T PDDP J-series

o = o o
, PwuHesuIUA AL
AN . :
or ] o -
Narua Wiwesngniaen
1 12,568 3,835
2 11,799 3,588
3 11,629 3,532
4 11,164 3,476
Aunay 11,790 3,608

M51an 4.21 nanesasnnugadoslumssuumlszianenaisita-ius dued Ak = 1

) ) A q e o o .
9 1ullﬂa$'ﬁjﬂﬂ1iﬂﬂﬁﬂ\3!ﬂﬂ1ﬁfﬂmflﬁiﬂ]llﬂ]!ﬂﬂ? ’Uﬂi“}fﬂlﬂﬂﬁ'ﬁ PDDP J-senes

%A k i
i ! 2 3 4 5 6 7 8 9 | qagn
1 | 6522 | 7301 | 7174 | 1391 | 7391 | 9.57 | 7174 | 69.57 | 7174 | 7391
2 | 8044 | 7391 | 82.61 | 7826 | 80.44 | 82.61 | 80.44 | 76.09 | 76.09 | 82.61
3 | 7447 | 8298 | 82.98 | 85.11 | 82.98 | 87.23 | 85.11 | 85.11 | 85.11 | 87.23
4 | 7391 | 76.00 | 8478 | 7174 | 76.09 | 78.26 | 80.44 | 78.26 | 80.44 | 84.78
Aundo | 73.51 | 7672 | 80.53 | 77.26 | 7835 | 79.42 | 79.43 | 77.26 | 7834 | 82.14

M13197 4.22 1AAIAINNUYNADY F-measure Tumsdmumlszinmenasitin-iios dinves

' = ' A g sk s o
Atk = 1939 1141!lﬂﬁzﬂﬂﬂ’lﬁ“ﬂﬁBﬂlnﬂi'ﬂﬂmﬂﬁuﬂﬂﬂnﬂﬂ'] 'Uﬂ'lﬂ[ﬂlaﬂﬁ'ﬁ J-

series

%9 k Gy
il 1 2 3 4 5 6 7 8 9 | uga
1 | 0.6506 | 0.7462 | 0.7069 | 0.7301 | 0.7295 | 0.6941 | 0.7071 | 0.6991 | 0.7138 | 0.7462
> | 07888 | 07216 | 0.8251 | 0.7811 | 0.8023 | 0.8241 | 07958 | 0.7443 | 0.7343 | 0.8251
3| 0.7403 | 0.8241 | 0.8192 | 0.8199 | 0.8002 | 0.8717 | 0.8476 | 0.8476 | 0.8439 | 0.8717
4 | 0.7178 | 0.7430 | 0.8492 | 0.6802 | 0.7451 | 0.7670 | 0.7872 | 0.7458 | 0.7872 | 0.8492
AU | 0.7244 | 0.7587 | 0.8001 | 07528 | 0.7693 | 0.7892 | 0.7844 | 0.7592 | 0.7698 | 0.8230
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454 WansnaaeIvesyaeNa1s PDDP J-series iitolivinasnuudnde uazlu-

NIy

Jd‘ o 1 dn:i [¥) ¥ o
aZravedmdusuaer nazlu-unsy Tavada lu-unsuonananald uanins

o

@enves NiAIAZIUY (Odds Ratio) ¥1NNI10 ua::ﬂ'smgclwxgﬂmnmﬂfwnﬂu1nn'i1 2
s nazhinsnaasssuunlszinnenss lasTluudasganisnaasa ldimuiinesnn
mnmwm‘%aui’ﬁmaﬁﬂuminﬁ 423 sintnimsiuundszamenmsganadoy Tao
MsuMLENMsA0TvesAIna11 39075 1n-1iios a3 (k-Nearest Neighbor) A1k 1M1 1
89 9udniimsIngannugnasaiaz A IgNABY F-measure anaaslumsedi 424 naz

4.25 MUAIRY

Mm99 4.23 uaass v udsinas lu-unsui ldnngaenaisiGond Tuudazganisnaaos

VoIRALeNAs PDDP J-series

o =l & o r-'-i
, Swuwessuavnar lu-unsy
yAN . ,
'Y =1 oA -
NIHUA ﬂmm‘ngnman
| 49,872 5,632
2 45,610 4,957
3 47,220 4.897
4 46,766 4,782
ANna 47,367 5.067

ﬂ'ﬁ‘l@‘ﬁ 4.24 llﬁﬂ45ﬂ51ﬂ'J1‘1]Qﬂ¢’l,ﬂﬂ1uﬂ1ﬁﬁ1!!u ﬂﬂizmﬂlﬂﬂﬁ]'ﬁ%%!ﬂ-lﬁﬂﬁﬁlN!UB{ ﬂ'1 k=1
= ) A q 9 e o o
039 11&L1¢|ﬂ$°§ﬂnTﬁﬂﬂﬁﬂiluﬂ‘l'ﬁ"ﬂmﬂﬂiLl‘l_l'l.lﬂ1lﬂﬂ']llﬁ$11j‘!.iﬂ'nl ‘Uﬂ\l']{ﬂiﬂﬂﬂ'ﬁ

PDDP J-series

MY

= 2
-

65.22 | 78.26 | 67.39 | 69.57 | 76.09 | 67.39 | 71.74 | 69.57 | 69.57 78.26

—

2 80.44 | 76.09 | 80.44 | 82.61 | 82.61 | 80.44 | 80.44 | 78.26 | 78.26 82.61

3 74.47 | 82.98 | 82.98 | 80.85 | 80.85 | 87.23 | 87.23 | 89.36 | 89.36 89.36

4 76.09 | 76.09 | 82.61 | 71.74 | 73.91 | 78.26 | 78.26 | 76.09 | 78.26 82.61

aunae | 74.05 | 7835 | 7835 | 76.19 | 78.37 | 78.33 | 79.42 | 78.32 | 78.86 | 83.21
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AN 4.25 1AAIIANNYNABY F-measure Tumisdumunilszinmenasifin-iosmuines

¥ = " d'l ket o o =
Ak =1 949 Tundazgamaiieldfivesuuududvnas lu-unsu vesyaenas

J-series
k '
%AN Agaqa
1 2 3 4 5 6 7 8 9

1 0.6250 | 0.7788 | 0.6555 | 0.6953 | 0.7527 | 0.6656 | 0.7191 | 0.6977 | 0.7011 | 0.7788

2 0.7888 0.74;44 0.7826 | 0.8078 | 0.8202 | 0.7861 | 0.7950 | 0.7663 | 0.7592 | 0.8202

3 0.7455 | 0.8241 | 0.8192 | 0.7807 | 0.7755 | 0.8717 | 0.8747 | 0.8960 | 0.8914 | 0.8960

4 0.7362 | 0.7430 | 0.8268 | 0.6935 | 0.7097 | 0.7516 | 0.7458 | 0.7333 | 0.7629 | 0.8268
fhmﬁ‘ﬂ 0.7239 | 0.7726 | 0.7710 | 0.7443 | 0.7645 | 0.7688 | 0.7837 | 0.7733 | 0.7787 | 0.8305

455 WamsNAaeIvaIYAIeNa1s PDDP J-series tilolsMinasfudginaz1d

¥~ o« Ad o Yy o Y o A e SAA .
(3¢ ]Qﬂﬁ]ﬂ‘iﬂ1ﬂ'}]ﬁ‘ﬂﬂﬂﬂulﬂllﬁ$ﬂ1lﬁtn !m?‘ﬂ1ﬂ15mﬂﬂ'ﬂmﬂi'ﬂuﬂ1ﬂ3lluu (Odds Ratio)

¥
11 0 nazlsing lugaenasnanuaNINA I 2 1AM Lazinsnaaesdumlszian

wnas Taoluudazganisnaand Idimauiinesvinenmsgas ou Awaaslunsai 4.26

i
nmiiimsswunlsznnenasyanadey lasmsunuendsdigiiaesaind1a dawis

1Al MU0 (k-Nearest Neighbor) 711 k 11171 1 83 9 ud211n13 Jadnsnnugnasauaza

ANUYNADI F-measure AR TUA1T199 4.27 LAy 4.28 Mudwy

S o‘: Vv o = o 9 "
nfsoumounaluaiudnauiines 9n5IANNYNADY LAZA1 F-measure

I A A=t < '
4.5.6 nfSoumounanisnaaeaniel ¥ HIvesHUUAIL ¥BIYAIBNMNS J-series

st 416 @441 ugansnSouiounanisnaaeuiioldfivesudazuuy lag

M13190 4.26 naasd e A uAIeId A ldnngaendisGou] Tuudazganiinaass

VOIYAIDNAT PDDP J-serie

° =4 do_ A =4
MU HIBIANAB AL

AN . .
o = o = -
NINUA Yiaaingniaen

1 44,694 5,082

2 40,581 4,504

3 42333 4,473

4 41,654 4341
AUNAY 42,316 4,600
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H o o = = d
m31af 4.27 naassasinnugnaedlumsSumnlszinmenasisn-iios aiues Ak = |

= ' A et 7o o ~
039 1uklﬂaz‘l§ﬂﬂ15'ﬂﬂﬁBQLHSi‘b’ﬂWOEﬂHﬂU‘]Hﬁz']ﬁ “llﬂ»l‘q@l.ﬂﬂﬂ’l'j PDDP J-

series

L i k :

i Agaea
il 1 2 3 4 5 6 & 8 9

1 63.04 | 78.26 | 67.39 | 69.57 | 76.09 | 67.39 | 71.74 | 69.57 | 73.91 78.26
2 80.44 | 76.09 | 84.78 | 78.26 | 84.78 | 82.61 | 82.61 | 78.26 | 78.26 84.78
3 76.60 | 82.98 | 82.98 | 82.98 | 80.85 | 87.23 | 89.36 | 89.36 | 89.36 | 89.36
4 73.91 | 76.09 | 84.78 | 71.74 | 78.26 | 76.09 | 78.26 | 78.26 | 80.44 84.78

ﬂ'”lm?;ﬂ 73.50 | 78.35 | 79.98 | 75.64 | 80.00 | 78.33 | 80.49 | 78.86 | 80.49 84.30

H v o as =1 o
M13197 4.28 LAAIAINIWYAABY F-measure TUMIIUUNYTZIANONTITITIA-1HOIT HUIVDS

' a ' A g vt do_ o = :
Mk = 1 94 9 luudazgamaie 14vivesAuRoIMZ 1A YDIYAIDNTT J-series

%A : e
1 2 3 4 5 6 7 8 9
1 0.6670 | 0.7807 | 0.7802 | 0.7312 | 0.7859 | 0.7943 | 0.7599 | 0.7784 | 0.7623 | 0.7943
2 0.7930 | 0.8870 | 0.8102 | 0.8669 | 0.8752 | 0.8221 | 0.7663 | 0.7663 | 0.7861 | 0.8870
3 0.7507 | 0.6915 | 0.7269 | 0.8261 | 0.7766 | 0.8062 | 0.7839 | 0.8927 | 0.8927 | 0.8927
4 0.7459 | 0.7976 | 0.7886 | 0.7969 | 0.7702 | 0.7702 | 0.7519 | 0.7068 | 0.7654 | 0.7976
Aundy 0.7391 | 0.7892 | 0.7765 | 0.8053 | 0.8020 | 0.7982 | 0.7655 | 0.7860 | 0.8016 | 0.8429
61mu’i'~lm§i'i'l%’maﬂqmanmi J-series
6,000
5,000
4,000 AR

3,000
2,000

1,000

Vi
|
g

duaonaz luunsu

AA0IMAZIA

1 o
@ Wioesnnauling

U 4.16 inugiindaSouifoui e il luudazuuuveayaienans J-series
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SasnugnAeariie 1M k A3 YoIYAINMS J-series YA 1

95.00 :.k.__.__ i pat T o e S e e S SN e ey asm s

B5.00 | e e ceeses AADD

75.00 s e e fBOIORL TUNATY
65.00 ;

1 ) I D finAomazIa
45,00 b e e Ssstaintulyg

31 4.17 naminSouioudasaawgndes luusozuuuveIgAIONMS J-series AN 1

sannugnADilelFM k A19q YoIyAIBN3 J-series AN 2

OB [ oo e
85.00 cerees ANADD
75.00 i o

o e AUADMAE TUNNT Y
65.00 .
55.00 - R s ARG DL ID
45.00

s 907 01060 1805
1 2 3 4 5 6 7 8 9

51 4.18 ns S ouifivudasinugndesluudazuunvesyaenms J-series yaii 2

SannnugnApaiiol ¥ k A1eq vesyAIoNas J-series YA 3

85.00 . v i’;';'_g,,a%"”f%‘ e ":’A:':-:T‘:: cesses AUADD
75.00 e g

hadha ﬁ1lﬂﬂ’lllﬁ:1u1!ﬂiu
65.00 .
55-00 T o R et b e R BT ﬁ]lﬁﬂ]llﬁﬁ’)ﬁ
45’00 S e

s T 1905 91001 119

1 2 3 4 5 6 7 8 9

31 4.19 ns B ouioudasinnugndes lundaziuuv0IYALNMS J-series YA 3
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sn3INNNYNADAIIBIFM k A199 YDIYAIBNENS J-series YAN 4

95.00 e
85.00 - e  eeeees AUAD

7500 —- "o o e ﬁ1lﬁl‘l']!!ﬁ$1ﬂllﬂiﬂ
65.00 _ ” s e S e A Sl )

55.00 e e RUADODZ A
4500 - vadandulig

1 2 3 4 5 6 7 8 g

31l 4.20 nsmSouiiioudasiaugndeslundaziunveIgAIONES J-series YA 4

o v d. 4’. v A .
amlmmgnﬂmmamuahm k 139 ¥23AIBNANI J-series

95,00 e S
85.00 e e ameese IR
75.00 | A : —

e e ATATINAE TUUNTY
65.00 ,
55.00 o e AUADNAEID
45.00 T . E— TS CETY VR P ET

1 2 3 4 5 6 7 8 9

51 4.21 sl ouifivudasanugndeunio luuanzuuUYeIYABNTIT J-series

9M31NNYNADIGIAAVIIYAIDNMT J-series

95.00
85.00
75.00
65.00
55.00
45.00

AR
suaoaz luunsy

AuRoIazIa

7
.
7

B Vvesnnduling

Ui 4.22 imugfuvian SouifioudasinnugnAosgega lULAAZIILYOIYAIATT J-series
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A F-measure 13181371 k A199 Y¥034ARNAN J-series YAN 1

0.9500  rrmmrmemmrmmm e e
0.8500 } e e e DD

0.7500 - f e e AUEDMAL TUNNTY
0.6500 -+

0.5500 — R e AUADINAL IR
0.4500 - e — 11 ¥ £ RO PN PR TS

U7 4.23 namlSouniioy A1 F-measure TunAnzuuDYDIYAIONMT J-series YA 1

. davs 4 g
1 F-measure 1101901 k 7149 Y934A10NANS J-series YAN 2

0.9500 e
0.8500 e N ceeres ANADD
P Sre T T TRt e e ey
e ANADIUAZ TUNATY
0.6500 '
0.5500 s i e e S S I . v S ﬁ'l!ﬁﬂ?!lﬂgqg
0.4500 ; o v 1087 00800 1923

1 2 3 4 5 6 7 8 9

517 4.24 ns ooy A F-measure TuuAnZUULYDIYAIONMT J-series YAT 2

T ﬁ' v ¥ ” d’
1 F-measure 11101571 k /1139 ¥03¥A19NM3 J-series §AN 3

0.9500
0.8500 ceesss AAD)
0.7500 . o

- e ﬂ“ﬁﬂ')llﬁ:‘lullﬂﬁu
0.6500 .
B8500 | e e—— A UAONAZD
0.4500 e B o e e S S e Ao

e 1907 910601 19197
1 2 3 4 5 6 7 8 9

U 4.25n5 Wl Seniion /1 F-measure TuA2I1LYDIYAIDNTT J-series YAT 3
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A1 F-measure 13101901 k 7139 ¥93YAONANS J-series YAN 4

0.98500 seca— U
0.8500 o s AR
0.7500 &5 .

5 o = AUADINAZ TUNATY
0.6500 .
0.5500 - . ——AUAINAEIA
0.4500 - . S O NPT

1 2 3 4 5 6 7 8 9

U 42603 ooy A1 F-measure TunAazIUIYBIYAIONTT J-series AT 4

ﬂ'1 F-measure m?‘lmﬁﬁl%’ﬂH k ﬁh»i‘] VOIYAIDNAT J-series

0.8500 | e e e ——— - SSe e AR
0.7500 -

o e AUAOIMAE TUNATY
0.6500 )
0.5500 - L e UADNAZ D
0.4500 s H1983 910600 19197

1 2 3 4 5 6 7 8 9

1 4.27 nsinfSouniion 1 F-measure A0 TUIAAZIIUYBIYAONET J-series

A1 F-measure QIgAVDIYAIONAS J-series

0.9500

0.8500 - . d
. ] anaod
0.7500 -

: fuaonaz Tunnsy
0.6500 -

73 Az IR
0.5500

0.4500 B Ve vindulid

Ui 4.28 nnugiuvianSowiion A1 F-measure 98A TULADZHUDYOIYAIDNTTT J-series
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- o 1 oy o o £ ' 4 q
g1 4.16 viviu 18I es A 1dnndu lihais wawdesniinosuuusug ua
iieRnsandnnmgndoslumsdummlszinnienas 1ingili 422 naz 4.28 Mvesvindu 1

[ ' = =] o 4 &
12 1MBAIIMUYNABILAZ A1 F-measure MATINNYNFANIINAADIFINIINIIDSUUVDIUG F9

]

Sul)athwineveusifigesns lafwesandszaniam Tavldasuiuduae #1d

o 144 g 3
anugnaeslumsummlsziamenmsgauaiisnauies

4.6 ¥ANA3 PDDP K-series NFIUMINARDIAZHAN TNADDI

4.6.1 yarena1s PDDP K-series Allunismaaes
FAONA3 PDDP K-series 31onansvianum 2,340 uiaiilu 20 Uszian dinsqu
¥ b
Faeoraunusugil Tasl¥dasidlumaidenenaisnnudazsugiviiu o1 Tao
¥
swazidenlumsgudediuenaisuaailumanuan n Tasluduusngudediuenmsa
¥ E "
PNAITNIHMUA 796 19NA1T LaznImimaenilszianenasniisiuavendisiosesn Ao
U52InNIBNa15 Entertainment, Art, Cable, Media, Multimedia, Stage 11012 Technology M livaoe
¥
Uszinnmena1snaviua 13 Uszinn nazienasa1ee13 387 lones
Tumsnaasaswunlsznmenais 1dsyamnais PDDP K-series 1o 14 1un1s
= i G [ g . . . u =) o
Foud vz 1 lunanaen d1m5urih 4-fold cross validation Tagmisguaeniands 14§ mau
namsdmiuEouiuaznaaen uudazganmsnaaosdwanilumine 429 uaznaneune
o A A = o A 9 =] o
Sadszansnmaesiwesnldninmadenlasladulialunissmunlsaiamenans
o o o e 4 o Y = o 0w °
nFoueunufnesuuudug Taeimsnaassadewions 4 uuy dmiumsduunilszian

- = ¢ ¥ Y 4 o o o P a
fl1© l.ﬂlﬂﬂiﬂ]ﬂﬂu]‘lngﬁ 200887 B.ﬂuﬂﬂjuﬁz"ln'“ﬂin Hay 4. A1ReLazIa

4.62 WamMINAaeIvaIyamenals PDDP K-series iiielsTivesilda1nmnden
Vioaslaglyauliing
a$eduliduagiimnideniines lagldaulia Taosmualdudazimeniin,
AZIUU (Odds Ratio) 11NN 0 ua:ﬂs1ng°lu‘qﬂmnmif'|¥muﬂmnn’h 2 19013 1Az INg
nanesswunszinmonms lnolunaazganiinaass 185 mauiwes nnendisgaisoud As
peaslumaned 430 ndeimsiuenlsznmenasganadey Taonsumuends&i
HWi903AIna11 A207T 1A-111015A1UIVBT (k-Nearest Neighbor) A1k 14111771 1 4 9 18291101579
8A31AUYNADILALAINIIYNADI F-measure Faaaaluaaed 431 uaz 432 muddy

a - s ¥
swazdeavesinein lanaaslunianuin v
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¥ A o o a ° ~ Y ¥ o A A St
ﬁi'l@ﬂulﬂilmnﬂ’nﬂﬂ'.l ﬂqﬂnﬂﬂ’liunﬂlﬂﬂﬁ’ﬁiu%ﬂﬁ Uuz LAInInig milﬂ‘ﬂlﬁﬂi‘ﬂ ua

v
AZLUU (Odds Ratio) 110N 0 azilsing lugaenasnamuamnnd 2 enas wagsiims

naaesiumlszinnendis Tnsluudazgaminanes Idinuilives nmendisgaisoug A

+ E
saaslumsait 4.33 miushms Suunlszmnenasyanadey Tasmsunuendinig

Fivpiganan @035 n-fiosaues (k-Nearest Neighbor) A1k 5ty 1 68 9 ndwimsia

§a51ANUYNADIAZAIAIINYNADY F-measure AINEAIIUAITINN 4.34 DT 4.35 AWAIWY

M13191 4.29 LanI§IeNas K-series N1 lumsioud naznaaenluudazgamnanes

nwends lugamsnaaes (fold) 7

otz 1 2 3 4
Goud | weaou | Goui | weaeu | Soui | naweu | Soud | navey
Business 13 5 13 5 14 4 14 4
Culture 9 3 9 3 9 3 9 3
Film 39 13 39 13 39 13 39 13
Industry 7 2 7 2 6 3 7 2
Music 16 5 16 5 A 15 6 16 5
Online 6 2 6 2 6 2 6 2
People 36 12 36 12 36 12 36 12
Review 22 8 22 8 23 7 23 7
Television 25 8 25 8 24 9 25 8
Variety 7 3 8 9 7 3 8 2
Health 85 28 84 29 85 28 85 28
Politics 11 3 11 3 10 4 10 4
Sports 15 4 14 5 14 5 14 5
291 96 290 97 288 99 292 95
37U
387 387 387 387
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3191 430 naasdnouilinesnndulina i ldnngaenmsisoud Tuudazganisnaas

YDIYAIDNET1T PDDP K-series

. Swnuisesnnduliag
= Wanua Hivesigniden
1 40,802 2,685
2 41,616 2,745
3 41,945 2,721
B 4 - 42,597_u 2,900 O
Aundo 41,740 2,763

M13197 431 uaasdasnnugndsslumssuundszinenasnn-los mnues A1k = 1

] A =4
749 luudazyganisnaassuiie4iieesvindu 1998 vesgaenars PDDP K-

series

00 k il
il I 2 3 4 5 6 7 8 9 | qegn
1 | 7917 | 7708 | 76.04 | 77.08 | 78.13 | 83.33 | 8125 | 83.33 | 86.46 | 86.46
2 | 7217 | 7320 | 75.26 | 7526 | 7629 | 76.29 | 75.26 | 79.38 | 81.44 | 81.44
3 77.32 | 73.20 | 74.23 | 74.23 | 72.17 | 74.23 | 77.32 | 74.23 | 7423 | 77.32
4 | 7629 | 8144 | 8247 | 8454 | 8660 | 85.57 | 85.57 | 84.54 | 8454 | 86.60
Aunde | 76.24 | 7623 | 77.00 | 77.78 | 7829 | 79.85 | 79.85 | 80.37 | 81.67 | 82.96

M13197 4.32 1AAIAIANUYNADY F-measure Tumssmunlszinmenasitin-iiosauues

k=104 9 iieldMivesaindu 133 vesyaenas K-serics

%A k N
i 1 2 3 4 5 6 7 8 9 | quga
I | 0.7938 | 0.7694 | 0.7604 | 0.7723 | 0.7749 | 0.8168 | 0.7959 | 0.8164 | 0.8499 | 0.8499
2 | 07160 | 0.7180 | 0.7564 | 07515 | 0.7575 | 0.7545 | 0.7464 | 0.7908 | 0.8132 | 0.8132
3 07715 | 07339 | 0.7467 | 0.7424 | 0.7273 | 0.7489 | 0.7734 | 0.7374 | 0.7422 | 0.7734
4 | 07519 | 0.8162 | 0.8267 | 0.8480 | 0.8692 | 0.8611 | 0.8611 | 0.8396 | 0.8394 | 0.8692
Aundo | 0.7583 | 0.7594 | 0.7725 | 0.7786 | 0.7822 | 0.7953 | 0.7942 | 0.7961 | 0.8112 | 0.8264
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d' o Pl 4 o P Ay Y =] 9 v
M1319N 4.33 ll.ﬁﬂqTl"lu'Juﬂﬁ)ﬂ'ill‘UUﬂHﬂﬂ']ﬂ.lﬂil'lﬂ‘!gﬂlﬂﬂﬂ']'iﬁﬂuz 1ullﬂﬁ$‘l§ﬂﬂ1'ﬁﬂﬂﬂﬂq

VOIRAIBNTT PDDP K-series

o 4 o o o
, NIV UANAYY
%AN - -
o = o P
NInua Wiveingniaen
1 10,520 3,672
2 10,650 3,618
3 10,867 3,777
4 10,872 3,803
ANy 10,727 3,718

ﬂ. o ° a a v
m1af 4.34 narasdasanugndealumsSumndszinnenmsisin-tiosmues Ak = |

= ) A q g s o o .
94 9 Tundazgamanaasule 19T VDA ALY VOIYAIBNA1T PDDP K-series

%9 k i
il 1 2 3 4 5 6 7 8 9 | geqn
1 76.04 | 77.08 | 73.96 | 79.17 | 83.33 | 84.38 | 83.33 | 82.29 | 83.33 | 84.38
2 64.95 | 70.10 | 72.17 | 70.10 | 71.13 | 74.23 | 72.17 | 73.20 | 75.26 | 75.26
3 7113 | 7629 | 79.38 | 74.23 | 76.29 | 80.41 | 78.35 | 76.29 | 75.26 | 80.41
4 67.01 | 71.13 | 76.29 | 80.41 | 79.38 | 81.44 | 80.41 | 83.51 | 82.47 | 83.51
dundo | 69.78 | 73.65 | 7545 | 7598 | 7753 | 80.11 | 7857 | 78.82 | 79.08 | 80.89

H r o an - o
M13197 4.35 LAAIAIANVYNADY F-measure TUMTTWUNISZANBATIIITIA-1IHIIT A IMIUDT

r A o i
firk = 1 89 9 1ile 19 Mivesuund uA veIyANAT K-series

%0 k i
i I 2 3 4 5 6 7 8 9 | qaea
1| 07655 | 07595 | 07352 | 0.7762 | 0.8156 | 0.8237 | 0.8114 | 0.8018 | 0.8192 | 0.8237
> | 06513 | 0.6885 | 0.7145 | 0.7036 | 0.7159 | 0.7415 | 0.7123 | 0.7245 | 0.7372 | 0.7415
3107032 | 0.7611 | 0.7913 | 0.7418 | 0.7679 | 0.8005 | 0.7833 | 0.7641 | 0.7510 | 0.8005
4 | 06528 | 07114 | 0.7709 | 0.8112 | 0.8067 | 0.8174 | 0.8176 | 0.8404 | 0.8229 | 0.8404
una | 0.6932 | 0.7301 | 0.7530 | 0.7582 | 0.7765 | 0.7958 | 0.7812 | 0.7827 | 0.7825 | 0.8015
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464 WamM3INAaeIveIyAENa1s PDDP K-series tielynioasuuusuind nazlu-

Iy

v

deAA D

TINUMASLUU

: o o 3 I o nyY Y o
a2l dmiuduae naz lu-unsy Tavadralu-upsuananada’ld udamiims

(Odds Ratio) 110310 wazdsnglugaendisnimuauinnd 2

o o v 0 o
N3 uazihmanaasssmunlszinnends laoluudazganisnaass ldsmaunivesnn

v ¥
wnmsgaiond daaaslumaed 436 nmiviimssuumlsziamenmsganadon Tay

MsunenaIIAeH9eTfIna11 32637 1A-iilo1s MMIU03 (k-Nearest Neighbor) i1 k 11111 1

o ar e ¥ 3 o 3
Fa9udnihimsindasinnugndsulazA1nIugNAse F-measure Adnaadlunsei 437 uag

438 MU

; o o i Ay Y = r
M3af 4.36 ugasdnuduavauag lu-unsui Idnngawenaston] luidazganminaans

VNYALBNTIT PDDP K-series

o 4 fo o
mm‘uﬂmﬂ‘smmmsmﬂu-unﬁn

yah - ,
a = o =)
NINUA iaoingniaen
1 29.870 4,497
2 30,520 4,430
3 30,902 4,575
4 31,281 4,661
Aunay 30,643 4,541

. a o = ad
M13197 437 naaadainNugnded lunsuunlszinnenas Ao muwes Ak = |

= " 4 Ay o o o
19 luudazygamanaasuiin1¥ivesnuvdndgnas lu-unsy vesyaenms

PDDP K-scries

ke k :
4 AR
il 1 2 3 4 5 6 7 8 9
1 76.04 | 77.08 | 75.00 | 80.21 | 82.29 | 83.33 | 84.38 | 83.33 | 83.33 84.38
2 67.01 | 73.20 | 72.17 | 71.13 | 74.23 | 73.20 | 72.17 | 7526 | 73.20 | 75.26
3 70.10 | 78.35 | 78.35 | 76.29 | 76.29 | 80.41 | 80.41 | 78.35 | 77.32 80.41
4 64.95 | 73.20 | 80.41 | 83.51 | 81.44 | 82.47 | 78.35 | 83.51 | 83.51 83.51
AUNAY | 69.53 | 75.46 | 76.48 | 77.78 | 78.56 | 79.85 | 78.83 | 80.11 | 79.34 | 80.89
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A1 4.38 LAAIMINNYNADY F-measure Tumsuumszinnionasiin-osmuied

J p=1 t A Gh4 o o -
A1k = 1 99 9 hundazegamsidoldilvesuvudnAeinas lu-unsu vosyaends

K-series
k '
yAn YA
1 2 3 4 5 6 7 8 9

1 0.7633 | 0.7685 | 0.7402 | 0.7857 | 0.8062 | 0.8135 | 0.8226 | 0.8117 | 0.8193 | 0.8226

2 0.6739 | 0.7155 | 0.7208 | 0.7135 | 0.7440 | 0.7203 | 0.7114 | 0.7428 | 0.7200 | 0.7440

3 0.6978 | 0.7844 | 0.7810 | 0.7644 | 0.7661 | 0.8065 | 0.8053 | 0.7852 | 0.7730 | 0.8065

4 0.6325 | 0.7313 | 0.8053 | 0.8391 | 0.8243 | 0.8291 | 0.7970 | 0.8468 | 0.8452 | 0.8468
ﬂ'unﬁu 0.6919 | 0.7499 | 0.7619 | 0.7757 | 0.7851 | 0.7923 | 0.7841 | 0.7966 | 0.7893 | 0.8050

4.6.5HaMINARBIVBIYARNAT PDDP K-series 1ilplinasAndeinazod

- o A4 w o o4 o et et
aZiwedanianana lauazdufe) naniimsaeniioes nia ALY (Odds Ratio)

¥
101 0 uazdlsing lugaenasnamuaninndl 2 nas uazinsnaassswunlszinn

1 o o o 4
wnas Taolundazaganisnaass Idswauilisesnimenmsgaisoui dwaaslun1iei 4.39

L
nimiuihinsswundssinnenmsganaaen Tasmaumuiend1sa1eilnesanga 1 A3

1A-151015 #1093 (k-Nearest Neighbor) i1 k 111151 1 84 9 idsin1s dadasianugndeuazan

AYNABI F-measure AdLAAIINAIIIN 4.40 Lag 4.41 MUdIAY

o 5 = fo A o An Y a W '
N1919N 4.39 llﬁﬂ\ﬁ]’]uquﬂl%i‘)'iﬂ'HﬂU’Juﬂzaa ﬂ'lﬂﬂ_lﬂ‘qﬁlﬂﬂﬁ'ﬁﬁﬂuz 1uuﬂﬂgﬁjﬂﬂ13ﬂﬁﬁﬂ‘l

YBIYABNA1T PDDP K-serie

o b= o o Py =l
PUIUNDIANABIAZID

g = .
o =t = -
NIMUA Wimesngniasn
1 25,063 4,201
2 25,607 4,177
3 25,894 4,280
4 26,213 4,390
AunaY 25,694 4,262
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3190 4.40 1AaIsAT N NUYNAB Tums I szianiena s -l cuines A1k = |

599 luudazyganiimaasaieldilvesAufvinazid vesyanais PDDP K-

series

1" k .

< AYIgA
n 1 2 3 4 5 6 7 8 9

1 77.08 | 73.96 | 77.08 | 81.25 | 82.29 | 80.21 | 80.21 | 81.25 | 79.17 | 82.29
2 | 68.04 | 68.04 | 72.17 | 77.32 | 76.29 | 79.38 | 79.38 | 80.41 | 80.41 | 80.41

3 | 6392|7320 | 7217 | 72.17 | 7629 | 73.20 | 7629 | 74.23 | 7423 | 76.29
4 | 6495|7320 | 7938 | 80.41 | 81.44 | 77.32 | 81.44 | 81.44 | 82.47 | 8247

Aundo | 68.50 | 72.10 | 75.20 | 77.79 | 79.08 | 77.53 | 79.33 | 79.33 | 79.07 | 80.37

H 1 o =, =1 o
M15197 4.41 LTAIRIANUYNABY F-measure Tumsdmuniszinnienmsism-iios annues

v = ¥ A‘I 9hed a o P =4 5
ATk=1039 11&“9‘1’(13%;’91ﬂ’lilllﬂtl‘!fﬂl%ﬂiﬂ'llﬂﬂlllﬁt’}ﬁ VDIBALDNTT K-series

¥An . MYIgR
1 2 3 4 5 6 7 8 9
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a0 1 fwesnndulig 2.4 uhe1 3. Audeaz lu-unsy vas 4.4 uRemazIa

M3199 4.42 LAAITMUIWBNETS Reuters-topl0fi 1 lumsiToud naznaaeulundazyanis

NARDY
Snmenars lugansnaaes (fold) 7
Forlsziam 1 2 3 4
Foud | nacou | Soud | naseu | Soud | naaeu | Foui | neaeu
acq (a) 102 33 101 34 101 34 101 34
comn (c) 9 3 9 3 9 3 9 3
crude (d) 28 10 28 10 29 9 29 9
cam (e) 127 42 127 42 127 42 126 43
grain (g) 24 7 23 8 23 8 23 8
interest (i) 19 6 19 6 18 7 19 6
money-fx (m) 27 10 28 9 28 9 28 9
ship (s) 14 5 15 4 14 5 14 5
trade (t) 18 6 18 6 18 6 18 6
wheat (w) 11 3 10 4 10 4 1 3
379 125 378 126 377 127 378 126
370
504 504 504 504
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INnuM

i
AZIUY (Odds Ratio) 1100710 tazdsing lugalenasnaInuauINn 110na15 1agiinig

o ' Yo =4 4 L= o
naassdmunlszmenas laoluugazgamsnaans 18snnuilines nnenms gaisoud A

naaaluaisei 446 nimiviimssuundsaamenmsganadoy Taomsunuend1saie

Hioisina11 22035 1n-1Tio15 D3 (k-Nearest Neighbor) A1k mM11iu 1 539 udniniiia

8ATIANUYNABUIAZAINIYNADY F-measure AILAAITUAITIN 4.47 1DT 4.48 AMAIAD

A13197 4.43 naassmutiees nndu'l

¥

VDIYALDNAT Reuters-topl0
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e oA b 4 ) v
a nldnnyaenaisiSoui luudazyanisnaaes

o =4 L4 £y ¥ =
ﬂ1u3u7‘llﬂﬂiﬁ1ﬂﬂu1u7ﬁ

o : :
s = o 2
NIVUA Yivoingniaen
I 15,781 2,095
2 15,788 2,036
3 15,610 2,072
4 15,607 2,195
Aundy 15,638 2,100

M3197 4.44 ndassaANugndes lumsuunlszianenmsItn-dusmues A1k = 1

819 Tuudazganisnansaiin1¥Mives vindu a8 veayaona1s Reuters-topl0

%A k o)
i I 2 3 | 4 5 6 | 7 8 9 | qage
1| 7040 | 76.80 | 72.80 | 77.60 | 80.00 | 79.20 | 80.00 | 76.80 | 80.00 | 80.00
2 | 7778 | 82.54 | 80.16 | 80.16 | 81.75 | 82.54 | 8333 | 82.54 | 84.92 | 84.92
3 | 7402 | 7638 | 7480 | 7717 | 79.53 | 79.53 | 81.10 | 79.53 | 78.74 | 81.10
4 | 7222 | 7143 | 7460 | 73.81 | 73.81 | 7619 | 75.40 | 76.19 | 76.19 | 76.19
f’i"llﬂgﬂ 73.60 | 76.79 | 75.59 | 77.18 | 78.77 | 79.36 | 79.96 | 78.76 | 79.96 | B80.55
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A9 4.45 1AAIAIAWYNADS F-measure Tumsduunilszinmenasisia-iiosauod

' ¥ 4 o
Mk = 1999 Tuudazgamsnaasuiiol¥iinesvindulind vesgaenms

Reuters-top10

%A k f
i 1 2 3 4 5 6 7 8 9 | guga
1 | 0.7013 | 0.7597 | 0.7226 | 0.7619 | 0.7840 | 0.7826 | 0.7804 | 0.7498 | 0.7877 | 0.7877
2 0.7764 | 0.8111 | 0.7941 | 0.7984 | 0.8149 | 0.8084 | 0.8226 | 0.8140 | 0.8353 | 0.8353
3 0.7336 | 0.7555 | 0.7344 | 0.7651 | 0.7887 | 0.7848 | 0.8041 | 0.7886 | 0.7731 | 0.8041
4 | 0.7115 | 0.7006 | 0.7408 | 0.7285 | 0.7244 | 0.7556 | 0.7471 | 0.7545 | 0.7520 | 0.7556
Aundo | 0.7307 | 07567 | 0.7480 | 07635 | 0.7780 | 0.7828 | 0.7885 | 0.7767 | 0.7870 | 0.7956

M31af 4.46 naass e uuusufoi 1dnngaenaisifou] Tuudazyanisnanos

UBIYABNATT Reuters-topl0

o = I o
MUIUHIOTHVUA UAY?D

A . :
NINuA Hiesngniden
1 4,103 1,468
2 4,135 1,459
3 4,114 1,438
4 4,084 1,498
AunaY 4,109 1,466

M3 4.47 naasdananugndeslumsiwunsznenasitm-iusmuues Ak = 1

= ' A Yty o o o
M9 11—3“%?13Tg.ﬂﬂ'ﬁ‘ﬂﬂﬁ'ﬂﬂ'uﬂl‘ﬂﬂlﬂﬂﬂlﬁﬂﬂ]mﬂ'] VOIYAIDNAT Reuters-top10

%A k i
il I 2 3 4 5 6 7 8 9 | quan
I | 6560 | 7120 | 66.40 | 72.00 | 69.60 | 7120 | 71.20 | 73.60 | 73.60 | 73.60
2 | 73.02 | 8175 | 7619 | 80.95 | 78.57 | 80.95 | 80.95 | 80.16 | 77.78 | 81.75
3 {7165 | 7323 | 7244 | 7480 | 7550 | 7707 | 7638 | 76.38 | 7638 | 70.07
4 | 6905 | 7064 | 73.81 | 7222 | 7222 | 73.02 | 70.64 | 72.22 | 73.02 | 73.81
Aunao | 69.83 | 7420 | 7221 | 74.99 | 74.00 | 75.58 | 74.79 | 75.59 | 75.19 | 76.58
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M1319M 4.48 LAAIAINWYNAD F-measure Tumssmunszinnonasina-iiosaiues

' =2 3 A Yt o o ot
Atk = 1039 1ultﬂﬁ$ﬂjﬂﬂ15ﬂﬂﬁﬂﬂljﬂ‘h§ﬂl%ﬂﬁﬁlﬂﬂﬂ']lﬂﬂ'} VBIYALDNTT

Reuters-top10

%A k M
il I 2 3 4 5 6 7 8 9 | guga
1 0.6480 | 0.6975 | 0.6513 | 0.7021 | 0.6783 | 0.6896 | 0.6873 | 0.7162 | 0.7134 | 0.7162
2 107262 | 0.8062 | 0.7525 | 0.7965 | 0.7742 | 0.7973 | 0.7927 | 0.7869 | 0.7571 | 0.8062
3| 0.7031 | 0.7049 | 0.7001 | 0.7284 | 0.7363 | 0.7476 | 0.7432 | 0.7432 | 0.7442 | 0.7476
4 | 0.6742 | 0.6852 | 0.7250 | 0.7137 | 0.6959 | 0.7216 | 0.6907 | 0.7101 | 0.7137 | 0.7250
Aunao | 0.6879 | 0.7234 | 07072 | 0.7352 | 0.7212 | 0.7390 | 0.7285 | 0.7391 | 0.7321 | 0.7488

4.7.4 #aNINAAVIVRIYAIDNATI Reuters—t0p1Oaf;a'lﬁlmafuuuﬁuﬁ'm waz lu-
AN
adwilosmfuduon naz lu-unsy Tasadre lu-unsunnidiiaiald udnims
idenilinesiiiAAZIUY (Odds Ratio) 11AN310 amxﬂsmg“lmgﬂmnmsﬁmuﬂmnﬂ'h !
onas naziinnaaossmumlszanienas laslundazganisnaass I mauiinesnn
nasgaiond duaaslunsed 449 s uundszinnenasganadon Tay
MSUNUIBNETaTIIeTAIna11 37037 1A-1HlBIT auIU3 (k-Nearest Neighbor) £ k 1911111 1
de9udnimsiasananugndeulazmnugnAsy F-measure Fauaaaluaisiadl 4.50 uaz

4,51 MUY

13199 4.49 naasiwauduavauag lu-unsui Idnngaenmssou luudazgamsnanes

VYDIYADNAT Reuters-top10

, $wuivessuavauas lu-unswy
YA - ,
o =) et A
NIYuA Wianingniaon
1 11,043 3,015
2 11,123 2,976
3 ' 10,966 3,098
4 10,975 3,150
Aunan 11,027 3,105
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M13197 4.50 aassnInNugRAss lumsSuunlsznmenasitm-ilasauued Ak = 1

=] 3 A 9=y, o o o
849 Tundazganmiinaasuieldivesuudufoiuas lu-unsu vesyaonds

Reuters-top10

q‘;ﬂ k 1

p A1gagn
7 1 2 3 4 5 6 7 8 9

1 68.00 | 71.20 | 71.20 | 73.60 | 72.00 | 71.20 | 72.00 | 74.40 | 72.00 74.40
2 76.19 | 81.75 | 81.75 | 81.75 | 80.95 | 82.54 | 83.33 | 83.33 | 79.37 83.33
3 74.02 | 74.80 | 77.95 | 76.38 | 77.95 | 77.95 | 78.74 | 80.32 | 77.95 | 80.32
4 72.22 | 73.81 | 74.60 | 75.40 | 72.22 | 73.81 | 7222 | 76.98 | 75.40 76.98

ﬂ"lm?i'ﬂ 72.61 | 75.39 | 76.38 | 76.78 | 75.78 | 76.38 | 76.57 | 78.76 | 76.18 78.76

- 4 o a o
M131371 4.51 LAAIAINDIWYNAB F-measure Tumsdwmnlszinnenmsinn-iosmuyes

i = i A b, o o =
A1k = 1 89 9 huugazgamaileldvesnuud uhvanas Tu-unsy vesyaends

Reuters-top10

i ‘ GAGRLG
1 2 3 4 5 6 7 8 9
1 0.6720 | 0.6949 | 0.6928 | 0.7130 | 0.6932 | 0.6895 | 0.6934 | 0.7246 | 0.6906 | 0.7246
2 0.7608 | 0.8070 | 0.8074 | 0.8086 | 0.7947 | 0.8111 | 0.8177 | 0.8156 | 0.7738 | 0.8177
3| 0.7264 | 07254 | 0.7609 | 0.7371 | 0.7543 | 0.7547 | 0.7684 | 0.7827 | 0.7571 | 0.7827
4 | 0.7064 | 0.7280 | 0.7196 | 0.7362 | 0.6941 | 0.7244 | 0.7018 | 0.7526 | 0.7301 | 0.7526
ARG | 0.7164 | 0.7388 | 0.7451 | 0.7487 | 0.7341 | 0.7449 | 0.7453 | 0.7689 | 0.7379 | 0.7694

4.7.5WaMINARBIVDIYAIINEIS Reuters-top10niialilioainudanaz s

a1 dnmananalduazduno ndniimsiaenines nua Nz IUY (Odds Ratio)

¥
NN 0 %m:ﬁ‘IJ‘E"Iﬂg]alu‘]jﬂ!ﬂﬂﬁ'liﬂQ?‘inﬂ‘lJ"lﬂﬂ'ﬂ 1 15 taziiminaaesiunlssian

3 o 4 o = YV o ~
wnas lnslundazganisneas IwdmuinesvmenaisyaE oug Awaailuaiaen 4.52

¥
nmiihmsswendszanenmiganaden lasmMsunuena1saeiansaIna1 #1035

iA-IOITUIPS (k-Nearest Neighbor) A1k 11170 1 89 9 udiimiaiadasianugndoauazen

AURNADI F-measure ABAAITUAII1IN 4.53 1Az 4.54 Mudwy
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a o = do e AN Y - 3 '
M1319N 4.52 llﬁﬂ\ﬁl"lU'Juﬂﬁ]ﬂiﬂ'llﬂﬂﬂ]uﬁz'la Tﬂﬂiﬂﬂi_ﬂmﬂﬂﬁ’l‘ilﬁ F) 1ullﬂﬁ$‘ljﬂﬂ1'§ﬂﬂﬁﬂ\1

YOIYAIBNET Reuters-topl0

, Swnulinessufenazia
"ljﬂﬁ > P A
NINUA Wivesigniaen
] 9,327 1,882
2 9,424 1,874
3 9,304 1,868
4 9,318 1,965
ANNaY 9,343 1,897

M50 4.53 naassananugndsslumsiuunlszinmenasitn-iosduues A1k = 1

= v A s d o = =1
819 TuudazyaminaasuileldiinesduAsuazId ¥eayA@ATT Reuters-

top10
A k
5 Mg
il 1 2 3 4 5 6 7 8 9
1 64.80 | 70.40 | 68.80 | 69.60 | 68.00 | 69.60 | 72.00 | 72.80 | 72.00 72.80
2 76.98 | 79.37 | 76.98 | 79.37 | 78.57 | 77.78 | 81.75 | 78.57 | 79.37 81.75
3 70.87 | 74.80 | 72.44 | 74.02 | 76.38 | 77.17 | 77.17 | 78.74 | 77.95 78.74
4 70.64 | 70.64 | 72.22 | 73.81 | 73.81 | 73.81 | 71.43 | 72.22 | 73.81 73.81
ﬂ"lméﬂ 70.82 | 73.80 | 72.61 | 74.20 | 74.19 | 74.59 | 75.59 | 75.58 | 75.78 76.77

. ' o = 4
M131971 4.54 LAAIAINNYNADY F-measure Tumssuunyszianonms inn-tioisaues

v < A b=t So ot -
Ak=1939 welsiveiAnaoinazia VDIYALDNAT Reuters-top10

ﬂgﬂ“fi X A1gagn
1 2 3 4 5 6 7 8 9
1 0.6393 | 0.6874 | 0.6770 | 0.6837 | 0.6633 | 0.6752 | 0.6951 | 0.7074 | 0.7049 | 0.7074
2 0.7639 | 0.7814 | 0.7576 | 0.7808 | 0.7742 | 0.7646 | 0.8068 | 0.7743 | 0.7786 | 0.8068
3 0.6875 | 0.7254 | 0.7024 | 0.7165 | 0.7452 | 0.7486 | 0.7544 | 0.7697 | 0.7609 | 0.7697
4 0.6966 | 0.6931 | 0.7020 | 0.7253 | 0.7175 | 0.7291 | 0.7065 | 0.7149 | 0.7253 | 0.7291
ﬂ"lmﬁﬁl 0.6968 | 0.7218 | 0.7098 | 0.7266 | 0.7250 | 0.7294 | 0.7407 | 0.7416 | 0.7424 | 0.7533
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4.7.6 Wisuisurannaaeuilel§¥lnesUUA Y ¥OIYAINIS Reuters-top10
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MESSAGE>USDA REPORTS EXPORT SALES ACTIVITY WASHINGTON, April 9 - The U.S.
Agriculture Department said private U.S. exporters reported sales of 200,000 tonnes of wheat to Jordan,
300,000 tonnes of soybean meal to Iraq and 100,000 tonnes of corn to Algeria. The wheat for Jordan
includes 165,000 tonnes of hard red winter and 35,000 tonnes of soft red winter and is for delivery during
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n.5 é'aﬂa%‘ﬁu Phrase-tree-based Feature Reduction

Algorithm: Phrase-tree-based Feature Reduction
Input: D - training set of documents; d = d,d,,...d,
C —set of categories; C =¢,,c,,...C,
L —set of label of each documents in D; L(d)E€C
min_f— minimum frequency

Output: F: Set of Features

X
/I Phrase I : Phrase-tree Construction & Local Reduction
Fori=1 tom

P=0

For each document d, € D that L(d) = ¢,

PH = set of extracted phrases from d

P=pP'UPH
End
P_tree= construct_phrase_tree(P) /lgenerate phrase-tree rom P
P_tree= calulate_odds_ratio(P_tree) /lealculate OR for each node in tree

P_tree=reduce phrase tree(P_tree, min f)  //Local Reduction
End
/I Phrase Il : Phrase-tree Merging & Global Reduction
M tree = (I)
Fori=1tom /Imerge phrase-tree from each category
M_tree = merge_tree(M_tree, P_tree,)
End
M_tree = reduce_phrase_tree(M_tree, min_f) //Global Reduction

F = all nodes from M _tree
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DIMENSIONALITY REDUCTION OF FEATURES FOR TEXT
CATEGORIZATION

Parisut Jitpakdee” and Worapoj Kreesuradej’

Faculty of Information Technology

King Mongkut's Institute of Technolo,
*E-mail: jajah_pj@hotmail.com and

ABSTRACT

This paper proposes a new technique for dimensionality
reduction of features for text categorization. Unlike
conventional method, our phrase features are generated
based on word sequences of different length (Multi-
grams) from phrases extracted from whole documents.
Then, we utilize Odds ratio (OR) to perform phase feature
selection. From preliminary expenments, the proposed
techniques show better performance than that of
conventional methods.

KEY WORDS
Data mining, text mining, text categorization

1. Introduction

With the rapid growth of online documents available,
information organization and retrieval have become a
great importance. An automated text classification has
been utilized as a method to organize online documents.
Text categorization (also known as text classification) is,
simply, the automated assignment of natural language
texts to predefined categories based on their content [1].
Bag of word (BOW) is the approach most commonly used
to represent documents in Text Categonzation (TC) [2,3].
In BOW, each document is represented by a vector that
contains an importance weighting for every words in the
collection. The main drawback of the BOW
representation is in destruction of semantic relations
between words. Many researches attempt to preserve this
information by using phrases as features, the results from
the study of David Lewis [4] has shown that phrase-based
representation not 1mprove performance of the
categorization because it a) contain a high number of
terms, b) have an uneven distribution of feature values, c)
contain many redundant features, and d) contain a lot of
noise.

Several efforts have been made to circumvent the possible
problems posed by using phrases and some research
results showed that the addition of n-grams to the BOW
representation improved performance [10]. But the main
problem in using n-grams is the huge potential increase in
the number of features. To reduce numbers of features,
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many papers extract the top-scored features using various
feature selection methods [5,6,7]

In addition, unlike conventional method, our phrase
features are generated based on word sequences of
different length (Multi-grams) from phrases extracted
from whole documents. The experiment results show that
using Multi-grams and words has better performance than
that of using only word features.

This paper is organized as follows: section 2 we introduce
dimensionality techmques and odds ratio, section 3
describe our method and our algorithm, section 4 present
the expeniments and section 5 1s conclusion of this paper.

2. Dimensionality Reduction Techniques

Basically, dimensionality reduction techniques can be
classified into two approaches: feature generation and
feature selection [1].

2.1 Feature Generation (or Feature Induction)

New features, which are not necessarily words, are sought
for representation. Usually, the new features are
synthesized from the original set of features.

There are two common approaches to feature generation.
The first one combines features using disjunction only. In
this approach features are grouped into subsets and each
such subset is then considered as a new feature. Stemming
and word clustering belong to this family of methods. The
second approach groups features using only conjunctions,
for example, by groupmg consequent or close (in
proximity) words into phrases. The use of n-grams is a
common method in this family.

2.2 Feature Selection (or Feature Reduction)

Feature Selection studies how to select a subset of term
(e.g. words) that are used to representing documents. Its
purposes include reducing dimensionality, removing
urelevant and redundant features, reducing the amount of
data for categonzation. Feature Selection works by
ranking all the terms and then selecting some percentage.
A variety of ranking criteria have been used in text



categorization. One of the simplest methods is selecting
terms with medium to high document frequency (DF).
Other efficient term selection function, widely use, are
¥* [1], information gain [1], mutual information [1]. In
this paper we use Odds Ratio (OR) [1] measuring
discriminating power for each candidate features.

Qdds ratio (OR) measures the odds of the word occurring
in the positive class normalized by that of negative class.
The basic idea is that the distribution of features on the
relevant documents is different from the distribution of
features on the non relevant documents. It is defined as
follows:

Pt|e)ll - P(t] )]
[ PUle)IP(tle)

OR(t,,¢,) = log (1)

Where P(tr|c,) is the conditional probability of term 7
occurning in categoryc,, P(t|c;) is the conditional

probability of term / occurring not in category ¢,

3. Our Method

In Our method, first if they are web documents we will
remove all tag (such as <html>, <br>, etc.), then we use
each sentence in each document as initially phrase. After
that we separate each sentence into phrase by remove stop
words and stem every word in phrase with Porter’s
algorithm [8] For each distinct phrase in each category,
we generate multi-grams (set of word sequences that have
varied length from 1 to size of phrase) by using sequence
of words in phrases. Qur multi-gram features difference
from n-grams that they have various sizes and we have
not to fix maximum size of gram. Table 1 shows some
phrases and its multi-grams obtained from our method.

Table 1
Example Phrase and its Multi-grams

Phrase: “efficient text categonization algorithm”

4-gram “efficient text categorization algorithm” (OR = 0.5)

“efficient text categonization™ (0.4),

3-rAMS | ot categorization algorithm” (0.8)

“efficient text™ (0.2),
2-grams “text categorization” (0.8),
“categorization algorithm” (0.6)

|ram | efficient” (0.4), “text” (0.7), “categorization” (0.8).
& “algorithm” (0.65)

Then, we calculate Odds Ratio (OR) for each gram and
we select only gram in each category that has OR more
than all its sub-grams as features of their category.
Finally, we union all features from every category to be as
our Features set.

From example in table 1 with our method, the finally
result features set will be {“efficient”, “text”,
“categorization”, “algorithm”, “text categorization”, “text
categorization algorithm”}. The algorithm of our method
is present in figure 1.
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Input: D — training set of documents
C — set of categories
min _f— minimum {requency
Output: Set of Features
Procedure Features Generation

Features = ¢
For each category ce C
P=¢
W=¢
For each document d € D and 4 is in category ¢
Wdoc=¢
PH = set of extracted phrases from d
P=PwuPH
End
MG= ¢
For each phrase p in P
For i=1 to size(p)
MG=MG © grams size ¢ from p
End
End
CF=4¢
For each gram mg 1 MG that has frequency >= min [
Let sg = sub-grams of mg ; 1-grams to size(mg)-1 grams
If OR(mg,c) > max (OR(sg.c))
CF=CFumg
End
Feature = Feature w CF
End

Figure 1. Feature Generation Algorthm

4. Experiments

4.1 Test Collections

We use web data set, called the J-series (available at
http://ftp.cs.umn edu/dept/users/boley/PDDP data/). The
J-series contains 185 documents and ten categories
showed in Table 2.

We generate multi-gram from all documents. Table 3
present number of bigrams (from all words) and number
of multi-grams (from phrases) from J-series data set but
not include 1-gram because we want to compare only
phrase features. It shows that our method can reduces
number of feature more than 70% of conventional
method.

Table 2
J-series Data Set
| CATEGORY LABEL | DOCUMENTS |
Affirmative action AA 20
Business Capital BC 19
Information Systems CIS 19
Electronic Commerce EC 19
Intellectual Property P 19
Employee Rights LER 16
Materials Processing MP 17
Personal Management PM 19
Manufacturing Systems S1 18
Industrial Partnership ZIPT 19




Table 3
Number of Bigrams from J-series Data Set

. Multi- Percent of

Class | Bigram | oo\t ivde | groms) | Reduction
AA 132 38 78.79%
BC 660 156 76.36%
CIS 294 86 70.75%
EC 183 82 55.19%
P 752 137 81.78%
LER 1,193 217 81.81%
MP 1,996 498 75.05%
PM 99 40 59.60%
SI 2414 635 73.70%
ZIPT 467 190 5931%

Total 0,

(distinct) 7327 2079 71.63%

4.2 Categorization

For categorization, each document is represented as
Feature vectors according to the standard vector space
model with tfidf (term frequency-inverse document
frequency) weighting [9], tfidf is defined as:

|77 |
thdf (t,.d ) =#(t,.d,)-log———— 2
tidf (1, ,) (t, ,) Og#Tr(fk) 2
where is #(1,,d,) denotes the number of time term

t,occurs in documentd , #7r(1,) is the number of

documents in which 7, occurs, and | 77| is the number of

documents in training set. The weights resulting from tfidf
are often normalized by cosine normalization, given by:

L fdfd)
Y hdr,,d,))

where w, is the weight of term k i document j, and |7 |

G3)

is the number of all terms.

In the vector-space model, the similarity between two
documents di and dj is commonly measured using the
cosme function [9], given by

T sy (4)
S(d, d,)= et
sz "y \/Z:ﬂ 2

k=1 ki k=1 K

In this paper, we use k-nearest neighbor (KNN) method for
categorize documents [9]. Given a test document d, the
ANN classifier finds the k nearest document among the
training documents, using document-document similarity.
The similanty score of each neighbor document to the test
document is used as the weight of the categories pre-
assigned to the training document. The second step is to
estimate the likelihood of each category by summing the

weight of the category of the k nearest documents as
follows :

)
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P(CD,) ~ X S(D,D) P(C/D,) ()

where P(C|D,) € {0,1}, if P(C})D,) = 0 mean that D, is
not respect to category C,, and P(C|D,) = 1 if D, is respect
to category Cj,.

In our experiments, we use k values = 1, 2, 3..., 20 for
kNN categorization

4.3 Performance Measure

We applied 4-cross-validation and use average accuracy
rate to measure the correctness of categorization where
accuracy rate is the ratio of documents classified correctly
to the category ¢; and other than c; among all the
documents. The result of the experiments show in table 4.

Table 4
Result of Categorization
[ Feature Type Accuracy (%)
Words 83.23
Phrases 71.89
Words + Phrases 74.61
Words + Bigrams 84.30
Words + Selected Bigrams 85.38
Multi-grams (Our Method) 86.42

5. Conclusions

This paper proposes a new technique for dimensionality
reduction of features for text categorization. From
preliminary experiments, the proposed techniques show
better performance than that of conventional methods. In
the future, extensive theoretical studies and experiments
will be presented.
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