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Abstract 

This research presented thai document categorization framework focused on feature 

reduction before processing with machine learning to reduce the time and resources in the system 

of processing and increase the efficiency of thai document categorization , The results showed that 

Chi"square method was the most effective way to reduce the feature followed by Infonnation Gain 

and Document Frequency, respectively. When testing the perfonnance of categorization 

documents, it was found that the Support Vector Machine algorithms was the most effetive method 
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followed by Nai've-Bayes and Decision Tree algorithms, respectIvely, The sample size of feature 

was reduced up to 90% and the feature reduction does not affect the performance of document 

categorization, 
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i11~lH'W fl'l1m~'l11i1~ tJ,~,"1 tJ'1.1i'fYllJl) m 8~11Jfll5 Vll~l'W f)1J~1'Wl'W f1ru tImjru::;'U8~W fl'1Yl)~ 'fY ~ 
" 	 '" 

cv 	 'J} d t ~ 9J 
fll) j;'j~'U'-ll~fl ru fI flElru~~ 1 tJf111lJm8fl'1Yl) (Document Frequency) fllfll) l 'l'llJ'\J8~ '\J 8l,jfl 

(Infonnation Gain) llfl::;rll 'fYU~!f1ll'fYfn1 (Chisquare) r18'-l ri ~1'11'ltJ) ::;mfl~fllmi1'-l '\J 8 ~fll) l~ tJ'W r 
lDfl'1Yl'J n1 8f1~ )::;tJ::;llm '1'-l fll )tJ) ::;JJ1fl~flllfl::;'Vl5'1'ltJl m'lJ8~) ::;1J1J [3-4] 1~ tJVllfll)vl~'fY81J 

tJ) ::;ff'Vl~m'Y/1. '-l fll)~~'l1lJl~ 'l1~lDfl'1Yl) mEll! '~ tJf)1J't)fI fl tl1 VilJ~'-l !~i1l'1iY'W '1 'il (Decision Tree) 'If'l'l 

VW1'~1lfl!1918111lJ'li9i'-l( Support Vector Machine) !'-lo YJ !1J6( Naive-Bayes) [5) 

cs~ ~ ~ 
2. rrtj'H{Jl1tntJ"J'Ufl'l 

2.1 m':iAVlfll (Word Segmentation) 

flUill'1fll (Word Segmentation) fll)tJ)::;m j;'j ~fI~ll!'-l fl'l1lJll'1'l1~!8 fl'fYl) mEl l!'~ tJ M8 ~l~ lJ 

~Q'::~ ,J'j)C! ClIO lft.Jcv d Ifj d

tJ)::;'fY'Vllim'\~'W'-l JJlIilJ'l1l!1J8~191'-l'i;18 fll)l91l'1fllh,[mlJll'\~tJ 91~flflElru::;fll)I'lJtJWllfJl b'VItJ'il::;lJflU 

l'U tJ'-l fil'1 1'1 8 f)'-lru'W '1YltJtl fl'U'1::; 1 ~ tJ !:0iJ!f1~8~'l1lJl tJ111f1 1918 'W ll'fY~ ~ flUllD ~fll ~~!'1iWllEi ltl~flfllJ 

~~ '1~'1i8~ 11~(Space) rt'l-l '1::;'l111~fll ~~!1'1'-l fltJ'fY'1'1 1'18 ~1~'l1i7 '1~l'yjD!!D~ '1Yl tJtlfl'lJ'J::;"1 'VI tJ88 fl!1l '-l 

fll'l ~~!l'l'lJ~fll'1f{m~VlJ'Wl l1ifll)i1l'1fllllD~"1l'l'dJ'-l 'fi tlflflnil~fl 11I'1tJHfltl (Rule Base 

Approach) 'l1t1flfll'1i1l'1fl11I'1tJl~tlflfl81\1JJ (Algorithm Approach) 'l1t1flflUill'1fl11I'1tJl~ 

'I'l 'il'-ll'4mlJ (Dictionary Approach) llfl::;'fitlflflnill'1fl11~tJl~f1t1~.u8l,jfl (CorpusBase App roach) 

ul'ij;'j ::;lll flnl'i l~'l fi'l'l1~fI'1'-l~l'-lmlJJ'Qfl~8 ~ mlmll'11~ l'U8~fll'JVll~1'Wllfl::;tJ1lJlru fll'~ 'l'l1 

1'11'1'l tJlm l'i l~ 'l ~1l\l1 fll'l Wl'-l 'ill flfll'1rYflfJll ?8~i1l'1fllrll'fi11J fll1 ~1'1'l1mI'111~W mYl1 mlJl! 'VI tJ 'I'l1J 

lIilJ'l1l~l'-l fll'1'l1l 'lJ 81Jl'UWIJ 8 ~ 'rll I{t8 ~'ill fl! 1i1J fl 11111 tJ'-ll! D ~ 'I'l tJ l~fi' fll 'l1~8 tJ'1::; 1tJf1 !:0 iJ 

'l1 ~fl!flru c-vl1911tJil1 '1 '-l fll'J H'li8~ ll~ '1 'WmEll!'U tJ'W fllH,.::; fll'1fll1J ~tJl!1J1J'lf1J'1i'8W )Jr-hUJJ 'rll'l11JfY'l'l~ 

fllm"11 ::;~ 1'W l'WlJlfl llj;'j::;'rlliJmllJ rllflllJ~ ~ 'illflfll1fYfllJl !tJ~ tJ1Jl.ntJ1JtJ'1::;ff'VITI m'l'llTI~~mi 11 
. 	 . 

1 =c:t cv 	 0 c::\ cv Q..I , .:!t ~ tV 0 c:s 
'I'l1J 111'!i\91 1'1 f1l 11 l'\1lJl::; bYlJ fl1J fll) 'il ~ 'filJ 1 1'1 'l1l,jW fl bYl'1 f181'!i fll'1 \l11'11'1 lU1J1J tJ 11'1'1~1'1 (Longest 

cl ~='" ~ "'" " ,,~. I ~ 0'"", oj ~ "q
Matchi ng) 91~lJ1 1J T 11\l1'1l'ilbY81JbYltJ8fl'\J)::; (String) 'Vll'UllJl'illfl9l1tJ l1J '\J1lfl1JYW1~f1'V11fl1J n l'-l 

'V'I'il'-l1'W mJJ II!mru ~\l1'1 l'ilbY81Jl!~1tJ11 flnll'V'l1J'VW1~fi'lJl flflll 1 'V'ItJl-:Jfi''l'W'I'l'il'-ll'4 mlJ fi'l 'I1li~8fl 

I!D 'l ~~tJl'l fi'1191 tJl~U fl'V'ltJl-:Jfi'~tJll~bYl'1 1l~1'v'h fl81tJI~8tJ'l 'il'W 'il1J bYltJtlfl'U'1::; l!l'lti1m W~I.t{il fl 

VW1~fi'~tJll~~~Hl~1'~11 'I11f)~'~tJl-:)fi'~ l1itJ) 1 fl!J '1 '-l 'V'I'il'Wl'4 m lJntJil:lJ '1 'I1lim) ~tlm 8tJ (Back 

Tcacking) fltl1J 1 tJli'iilflYW1'l fi'~ tJl15 8~lJ1H'Vl'-l,\~ 11'1 81tJl~8 tJ'l 'il'W i'-l~~bYltJtlfl'lJ'l::; [6) 

2.2 	 m'l ih.oVlfl l'YifJ~ (Stop-Word List Removal) 

Itl 'W m'1 'I11A l~ lliiJt7tJ rlll'lilJ il il fl1 '1l tJ~ 1:0 '1'11 '1~f111JJ 'filJ ltJ'U tl .:J lil flbYl'1 ItJ~ tJ'W IItJ fI ~ r'i l~ lliii 
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wmn'lu~,hiYl1hrhJm1lJ'\Hl~WfHmrtJ~(J'wmJ~~ ~,mhH'Ii'U r11lJ~lJ'Vllil'W~1~1~1~~lJ~1'\1~~ 

f1~ lJ ~ 11.1~m~'Ui f1'W r11 ~'W '!i 1wil'Ur'h~ Yl1 '\1.w1~ 1~~lJf'hf1lJ ~ 1 r11 (1''l'll'~'U1lJlil 'W r11 ~ 1 oiill 'Vl 'W 

r11'WllJ~f1~11ii~mll~,1 'W1J'i ~1Vf1 lil'WI';\.1 r11'\1fJ~:Uf1ltl 'Wr11~lh1 f1{]~'W,j~ Vf1r'11'WW f1(1'1'l IW~ 
D'llf1{] l'WW f1m'llneJ1J'I'lf1~DlJ ~'1ti~ 1~':hr11'\1 fJ~1i111'f'~ru ~mH,U~~ '1:JJl~V1.u~~'\1~~ 1:JJ)jD'l~ 1V'li-W 

I'W f11'l rl 'l-! f)'\.m~~f11'l ~ llthi f1 '\11J1~ '\1~ ~~ J'W f11'l fhij~r11'\1 fJ~~~ ltI hi m~lJ1W)1'l'i~in 'l Yl1 ri eJ hi 

f11'l ~~Yl1~'liii l~~ r11~~'r,jru i:imJru~~ 1:JJ ltl hI1h~ 1V'li,rIW~~~'UhI1~'U~~~'liii ~~ ~'11l~'li1Vlh~'\1V~ 

~~lfhl~!L~~m111hi f11'lD'l ~1J1il Nil [7-9] 

... ,
2.3 fIl-:il1111 fWI'Vfn (Stemming) 

~~11I 'W f11 'l '\11 ~D I~ lJ'IHl ~'P11 '\15~ '\11 r11~ iim llJ'\1lJ1 Vf1~1Vf1'W 1',,1 ~Drm llJ 1..11tI hi r11l~V1f1'W 

f11 'l '\11'l1 f1j1~11) 11 'W f1 'l ~lJ1'U f11'l ~m'l Yl1 ri ~hI f11'l ~~ Yl1~'liii l~ 11.1(1'11J1'l tlil ~ '\J hl1 ~ 'U~~\9l'liii il'111il ~ 

lvimJ 'l~ ~'Vlli m~I'Uf11'lrl'Wfi'W '\1~ tJ rm ~1!!'U f1'\11J1~'\1~ f11'l '\11'l1f1rY,\<~'I'1'U~'1r11mE!1 I 'Vl VJhl1l~1 ~ 
lTI f11'l nm llJ'P11i;Y"~'I'1~iim1lJ'\11J1Vf1 ~1Vf1'W '\1~~ii'llf1rY~'I'1!~ V1f1'W HltI'W'llVf11'lr11rY~'I'1 '\1~~ 

~~lnlJ ' ,hI \,l~~r11 !~~ 1~1h1 f11'lID~ VlJlYi VlJ'\11'llf1rY~'I'1 ~ '11r; f11'lilJ{~~mrYvlJ'4E!6Iil'W~r1111'W~11 

ri~hl l1 rl111i91il ~'P1 1li 'l1f1rY~'I'1 11lhlr111~ lTI f11'lilJ{~'1mrYv~l~Vl9i1tld'Vll'1m1l1!!il~l~l1m I'W f11'l 

dilJ 'J llJ 'lllJUil~~~Yll'n Vf11'lr11rY~11 [7-8] 

2.4 fln~n~'liU~fllliU~ (Feature E:draction) 

1191t) D'l~(1'~rl'U~~~hI 191 ~hI f11'l (1'f1I91'r,jru ~f1E!ru~(~ f1m'li\'~f1n~~I')ru ~f1'hlru~ (Feature) 'U~~ 

-­

~,!! 'Vl'U 1'1 tlH'f1E!ru ~ 'U~~w f1m 'l Ilil ~ l~'\<f'WJ!l'W fi1m1lJ5'UtI~'P11ltlhl fi 1'U~~l')ru ~f1E!ru~ 'W ~ f11l1f1f11'l 

loii~ll~V'll~' V~(1'llJ1'ltll~ 1~ '\1 ~Cl f1~1J'U~~r11 D'ldVfl '-1 il '-1 m~hI'r,jru~f1E!ru~'U~~Wf1(1'l'll~ 

1'Ii'W f1h1 ~,!!'Vlhll') t\j~f1E!ru~'U~~w f1m'l~i'jvlJ1 ~I 'W f11 'l~~'\11J l\9l11~W f1(1'mJ 'l ~!.f)'Vl.u~m11Jf)~ 1l~ 
o dJ 0; '~ .1 '" 1 "',I '" 

m (Bag of words) '1I~1l~lf1lJ~~ ~'U~lJ!!lJlJ'U~'1I1f1ll9ltl'l \9lV~~fllJ'l~f1t1lJ'U~~I1f1!l9ItI'lm1l1l~!l'Vl'W 
, . 

9J Q.I ' r.::. ~ r d ~ 9J, 0 Q.I 

~lV'r,jWilf1E!ru~'U~~mm11J1lH (Boolean features) U'Vl'W~ 1 Vmm11Jtl 11'ltl!!'Vlhl~ 1V'f11'W 1'\1 hi f1'\J~ ~ 

r11 fi1ti'1111!f1'U~'1'l;!~~1~lJr11 (series of words, n-gram) 11~eJfi1J111'llf1'U~~1~lhlWf1(1'1'l [5] 1~v 
f11'llii ~ f11111,V'r,j til AnE! ru~~ 1l ~1J1 HItlhI ~l!ll~ 'WW f1 (1'1'l 9t~ ~ 1'W1 ;1vilHI') ru ~f1'Yru ~l(1 I lJr111~ V1 

(Sigle word) 

" ... d2.5 fIl'H'I'iVl Vl 'lf'U (iodexing) 

!-d ~ '1111 f1f1 t1lJ Vj 1!19I ~ ·:rll.! mlJ 1'l tl ~ 1!!hi f1'\1lJ 1 ~ '\1 ~ 'U~.:) Wf1 (1'1'l9t ~ 111 'W.f) 1E!lti 'l'llJ'li1~1~ VI9I'l ~ . ., 
~ ,,~ ~ d '" , 1 9" '9 ,I d ., ". 9 "9 d"~" ~ 9 
~~~~ 'W'W1l~~ tl ~!!lJil~Wf1(1'l'l rH tI~ '. 'W~lJ!llJlJ 'VlfltllJrnll9l~'Hn1J1 'ltl L'li ~'Wf11'l!'lV'W~ b~ 'U'Wll'ItI'W l'W 

f111!!Dil~Wf1(1'l'J !~Vf111 f11'll~l~'liii (Indexing) !~~(1'~l~~ll!l~Wiftl'\11'U~WJf)(1' l'l (Document 
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Representation) al115'U 1~1 'W m:;;1Jl'W fm l1 V'W f l\?l lltl'J:;;IY-:Jr1'lJV~fll'H\,~l~~'liU fiV fll'J ~ 1'W 1 ill 111 

ril~'U:;;JJ1HdJ'Wr11flill 1;\fl'£J ill:;;'UV-:JWf)IY1'J 11~VV1'U'U:;;!~ Vf) ''l<t111fll'J 111r1 1.1111'11'f) (term weighting) 

fll'J lY~l~~'liU i\?lv'* 1 !t1~ UV'lJHtl'W 'U:;;l~lJ 'U1f)fll'J lY~l-:Jnf1l'flV{~"lbl 'll 'WWf)IY1'J 'UlmT'W 'U:;; IY~1-:J 

blJ\?l~ f)'li'UV~f)~lJWf)1Y1'J~'W 'U1f1l1f1l'flV{W f)1Y1'J i-:J11lJ\?ll'Wf)~ JJ [I ,5] ~-:J-:J1'W l.ijv~{-H1~m1JJ~ 
'Uv-:Jfh~'l.h 1f)~1w tJ f)1Y1'JJJ1blj 'Wrh.1111 u f) {)1~ 11\?l1ifl11lJ~JJ1 f)n'U:;; "l~r1l'W 111'11'f1~1Jr1 1&l ~JJ1f)\?lllJ 

... "" 2.6 fl11HH) f)fJW~ f)ll W:;; (Feature Selection) 

'U1f)Yi n ci 11JJ1'U:;;VI'U11bVf)1Y1'JtT'W1JU'W1 i 1l''lJ ~ '\l:;;byjlJtI~lJ1ill &l ~~'W 'Vl f)l'W . 'Vl11 h'bvmm1i . 
o ~ <S 

'\l1'W1 'W fl ill" f)EI ill:;; JJ 1f)'U 'W 

~ cl ':; d d S/ O J ~ (LI o 1 

Wf)1Y1 'J 'U ~ blJ 'W 'lJ 'W'fl tJ 'W 11'W ~'Yl 'U :;; \?l V ~'Yl1 f) V 'W f) 1'J IY'J 1~\I11'U1U 'W f)W f) IY 1';) H\?l fll,;)" \?l 'U'W 1\?l 'U V -:JbV f) IYU 

<t1tJ-:Jl~'U1'Jill1<t11vm1JJ 'i:;;:iJ\?l 'J:;;l~ n1v-:J '\l1f)1im1lJb~V~ 1'W fm ~ 'U:;;tl1.ij\?lflill1;\f)Elj,1!:;;~ a1rlUJ~iv fll';) 

flill ~f)Elill :;; 111l.i'U1f)flill1;\f)Elill :;; I~JJ V1'U'U:;;'t! 1flill1;\flEl ill :;;J'W~ 1'Wm~iTd'JJ1'i1lJtl'WlYlv1t1btJ'W 

flill 1;\flElill:;; l11l.i~ih:;;~'U&l-:j ~'Wl'il~ utJJJ 1 ~"l<t1Wlr11 [3-5,8,1 0] 

m1lJ~Wf)IY1'i (DF: Document Frequency) ri1 DF rl1'W1ill"l<t1'U1flfll'i.r'U~1'W1'WWf)1Y1'J~ 

t1'Jlf)!lrll~<t1V-:Jfll'iV ~ fll'J"\?l'U'Wl\?lWf)1Y1 'J 'Vl1 'Mi~V'i)1f) 1!) '\llflril DF !'lI'W tll11'W~ 1-1 {)lrlll\?l1irilDF 

~lf)lllflillq{ lt1I91\?lVVf) btJ'W<t1'W 

rilf1l'iI~lJ'UV'l.um.J" (IG: Information Gain) m IG 'U:;;\1f)1~iJvtJl'Wnwi'jl~tJ1.uV-:Jtl'U 

Ifl~V-:j<Dm fll'J b~ tJ'W f 'i):;; 1~ltJ'Wbflillq{l 'W f)U111ril1'l11JJ~'UV mlVlJ ril'U:;;rll'W 1 ill 'Ulf)~ 1'W l'UU'flY\ 

"l<t15'Ual115'U fll';)'Vl1'W ltJf)~JJ i\?l tJfll'Jl!) 'Ulflf1l'J1iV~11!V 'hiiiv ~'Uv-:Jrlll'WW fl(;1'l'J I'll C;, ., C
K 

H'Yl'W 

1000\?l~!tJ'W"ltlM'Uv;Jf)~'lJ ri1 IG 'UtJ-:Jrll w UtJllJ 1\?ltJ [8] 

J 

' 1' ) -P ( Ii")~ P (( W) lQgP(c , I t'1") 

ri1 PCw) ~1'W1Ub"l~'Ulfl bfl'E!ri1'W'UV;J~1'W1'WWflIY1'j~ijrll w tl'U~l'W l 'WWfllY1'ii;J11lJ\?l 
ril p(e I w) rll'W1illl<t1'Ulf) bfl'Elril'W'lJV-:Jfh~1'W1 'W!Vf)f)clJJ C ~1Jrll w tl'UWf)(;1'ui-:J11JJ\?l

J "4 J 

ril pcq -;:;;) rll'W1];\! "l<t1'\llfl bfl'Elri1'W'UV-:Jfh~1'W1'WbVf)f)~lJ C ~"ll.iij~l w tl1JWf)lYl'i
J 
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ril(1'i1~lfHY!lm{ (Chisquare) ril(1'i1~'l'l'l(1't1m{ l~mllJt~'Wa(1'J~lPitltl'WJ~"yjlNrll U~~f1~lJ 

UlJllJ 1~CJ [8] 

, 	 .V , (AD- B)~ 
' , ' (1 \ '. C \ =------ ---- ----­

/. . J fA - C) riB + D J .' ( A +B i .- ( C - D J 

A fleJ ~l'Wl'W!tlf1!;YlJillf1f1~:JJ C1 ~~ iJih w 

B;itl ~l'Wl'W!tlf1!;Yl',j~~1Jrll w ulPil1i 'l~tlci'l'Wf1~lJ C , • J 

C fleJ ~l'Wl'WleJf1(1'l',jillf1f1~lJ C ~~l1i1Jrll w 
J 

D ~eJ ~1'Wl'WleJf1!;Y1J~11i'1~eJ~'l'Wf1~1J C "yj~tll1i1Jf'h w . ~ • J 

d 0 ~ 

N 'I'ltl ill'Wl'W!tlf1m',j'Vl~"yj:JJ~ 

ril!;Yi1~l'1'lmt'l'll~H'l'Wm',jbi1tlf1~tl riWrl~CJ tl'lJril!;y~(1'~, . 
1.: 

2 11I"1='\' P iC ) / '(11'1." \/ . Ci' r / 	 ..:..-. \ .1 " ' .: / 

/ =1 

v Clo~ V ,

2.7 tHlfleJ"J'Yl~fll"H)~'1Un~l'il.;j (Classi11cr Algorithm) 

el~f1eJ ~Vi:JJl 'Wm',j;)~"yj1Jl~"yj~f1lJt1(J'W rmJ'lJij~mll~(J (Supervised Learning) (1'11J1JfJU'li~ 

~'Wl'ltl'Wl~f1l',j ;)~"yjlJl~"yj~Wf1!;ylm'li ~ 1~!~ 'W 2 

JI'WU'lJ'lJ bb~~!Wf1l'ilJ l~"yj ~ '\J eJ ~ leJ f1!;yl ',j ~ (1''W1il 

JI'W!!'lJ'lJ [I] 


2,7,[ JI'Wl~li1~iY'W11J (Decision Tree) JI'Wl~1l~1.h~f1tl'lJ~l(J1"yj'W~bb'Vl'WfJm5m-jm~ ~(~~ 


cv" d' d 	 cv ~ 

2,7.2 '1I'n~eJ',j'1nf1ll'leJ',jUlJ'lI'lI'W (Support Vector Machine) "yj~f1f1l',j'Utl,:j SVM fleJf1l',j 

!;Yhl!;ylJf1lJ 1~'WI'l',j ~IYieJl!'li'l!'U\il.u'm;J~ 2 f1~m)eJf1illf1tl'W 1~(J SVM il~'~(JlCJ1:JJ!;Yfl~nY'W!l'li'lm 'l 

~ nm'l',j~"yj l1'lf1~lJlr1iJ ',j~CJ~ 'l-hn~"yjl1'l'\Jtl'lJI'\J\il'Utl'li'l(1'eJ'lf1~:JJmf1~~~ SVM il~HYl~ni'W 
!l~tJrll"rlf'lJli'lCJ.u'm;J~illf1 Input Space 'hJ~~ Feature Space !!~~(1'fl'lYl'lni'Wi~mllJ'I'l~l(J~ 

!1(Jf111 (Kernel Function) 'lJ'W Feature Space 

2,7,3 !'l-', fh~I'lJcJ (Naive- Bayes) H'VlT:1fd~ Bayes Theorem 'l'Wf1lJiil'WlmmllJtilil ~ I~'W'1i'l 
, . 

\J1l Ji'l'Wf1l',jYll'Wl(J~~ Naive-Bayes 1~'W!'Vl fl-W'l'll'Wf1l',j!If{1Jt\J"yjl!!'lJ'IJ classification YiVl~!;ylm',jt1 
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v 

~lUl~vuyh fll5'1'l~HH)~ rm "~fl ill ~fllJilld llJfhHl"fleJ!~lJfll5~~'I1lJl~'I1~ttlflbl'15 1~v 

'I1'1!-JfteJYllJ~''I'lV5:ll ~lUlU 10 fl~lJ 'h1Wl fl~lJfll5frfllJl fl~lJ'IJ'urVl~ fl~lJ1:Y~\'llJ fl~lJflml1eJ~ 

fl~lJb'l'l\'l1U hEj fl~lJfhn fl~lJ'\hlllil~1h~l'I'lfi fl~lJbfllJ\?lJ fl~lJm5 lJ~n'il fl~lJlWlU1i55lJ l~VlJ 
v 

~lUlUfl~lJl'lleJ~l~'Il~'I1lJ~ 2000 Wflbl'15 llJUfl~lJl'lleJ~l~l~VU{ u,,~ 

10-fold cross validation l~VU'lJ'lJ~l"il-J~U1 l?l'Uil 1U~lUl~vii' 'il~111fll 5 1'l~fh l~vl~ fll51'l~fll 
U'lJ'lJVll~~~ (Longest Matching) 1~vli'~'ilul'imlJu'lJ''lJ Lexitron U,,~Yilfll5fh~~fll'l1~~U,,~'Vh 

, ).I 1.I •QJ '" 'j) d OJ c:!1 QJ Q/ 0 QJ 'j) c:.d d 

51 flfiVll1 'ill fl ~ lU 'U ill,!" 'I'l fll'l-j U~'UU '11" ~ 'illflU U 'I'll fll5" ~'UU l~fl ill" fllJ ill~ \P1l V l1ifllllJ mil flbl'15 

(DF) rilfll51.yjlJ'1JeJ~.uill;!" (lG) rilbl'i1~'\'llbbl'm{ (Chisquare) 9i-Jl~fll5"~'UU1\P1f)ill~flElill~ 

#!~ fl~ llllJU 1~ ~ ~l(J!m ~1i'bl"1fl151h ~lJl" I'm'!!il vulli bl'llJl5 t1fi\P1 b~eJ flf) ill ~fllJ ill ~ ~ lj'l!mhfit1J'~ 
" ,"~ 1'1"~,~'ill fl~U \?l ilU#!~ fl ~ ll'il~111 fll5 "~'1JU l~'Utl-Jfl ill ~flEl ill~ 'Uil ~ ttl fl bl'15 "-J U"l'il~t;)flbl'~!'1Jl 

b\'l~tl~~m fll5 b~ vu flb'lJ'lJlJ l'I"mM~ll'JeJ"flil!YllJ J\u 'JJI'l~ff'\.lliJ (Decision Tree) lu ~h~.l'lJ6 
., QJ ~ d' d. d. i/o

(Nalve-Bayes) 9i~~V511nfl!\?lil5!llJ'li'liU ( Support Vector Machine ) lJl15VU~ 'I'llfll5'1'l\P1bl'il'lJ 

!lJ~ V'lJbYi V'UtJ 5~ ff,\115 mVl~lU I'll 1lJt;) flJ\ tl-J mllJ bblJU til 1\P1 VHl~ flll1h~bJJUm1lJ bl'llJ 15 t1'Utl ~ 

bb 'lJ'lJ ~1" il ~ 1\P1 (J l~~D5~ ff'l'l15I'1"'1JeJ -J fl15 ~ lUU fl'l1lJ l~ '11 ~ \?lllJHU l~ \P1'1'l1~ ~lU fl15f1U AU bl'15 bl'W11 fi 

..J ~d QJ I r 0 1.:£ , d 
9i~fl\'lilfll5l~mfllllJUlJUVl (Precision) W;1 ~ m\'llllJ5 ~ 'i:1fl (Recall) U'i:1~m F-Measurement 9i~ 

fllUlill '~#!~bl'lJfll5 [8] 

r('('all = _ 11 _ 

a+(' 

a 
p recision =-­

a+ b 

2 '" ( PI·, 'cisi, 'II " Recoil)
F - 11lt'<I Slin' = ---------

Pn 'cis ;fllI + Rc"cull 

1~1'J1t1 a = 1{JU~lmUWflb1'l5~~~fl~lJt;)fl (correctly assigned) 

b = blJU~lUlWilflbl'15~<D\P1fl~lJt;)fl UllimllJ'il~~N~fl~lJ (incorrectly ass igned) 

c = b{JU~lUlWilflbl'15~i~fl~lJN~ UllimllJ'il~~t;)flfl~lJ (incorrectly rejected) 

d = b{JU~lUlUWflbl'15~i\P1fl~lJN~ (correctly rejected) 
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Sport Politics Economy 

(~ ~ ~ 

4. fH'Ifll 'j YI ~HH).;j 

fl1)" 11 'fi ~ tJ ~ fl1)" ~ 'fi11 U! ~fI'hJ ru~-i lJJ n1l 0~ fltJ 5 rl JJ fl1)" ~'fi11 JJl'fil1 ~W fI ('(1)" qf ~ D)"~ fI tJ 11 ill (J 

D~fltJ5rlJJ~'WLbJi1'fi i'Y'W''il (Decision Tree) L'W5yhlJ6 (Naive-Bayes) qj~~~ tJ{1mm\?l tJ{LlJJ'li9f'W 

( Support Vector Machine) 1'fifJ'I'l'fi~tJ~n1lfl~JJ~11tJ~1~WfI(,(l's'1hlm'hJl111(J~1'Wl'W 10 D)"~lfl11 

~1'W1'W 2000 WfI('(1'l qf~JJflnm~'il1(Jii'1 '\JtJ~fI~JJi1ltJ~1 ':n'vhn'WtltJD 'l~!fl11~~ 2 00 wmm qf~ 

1ilvmfl1'l11'fi~tJ~~~if 

ChlSquare NB Dec is ionTrl!e SVM 

feature Precision Recall Fl Precision Recall FI Precision Recall FI 

10000 0,861 0 859 0,858 0 74 0. 74 2 0,71 0 0.918 0.916 0.916 

~OOO 0.862 0.859 0,859 0. 74 0 7·12 0.741 0917 0.9 15 0.9 15 

6000 0.86 0.X5 8 0,858 0,7 38 0.74 0.738 0.921 0.92 0.920 

4000 0.86 0.858 0.857 0. 73 0.743 0.731 0.91 9 0.918 0,918 

2000 0.854 0.85 .1 0.852 0 736 0,74 1 0.737 0.9 16 0.9 15 0.9 15 

1000 0.835 0.834 0.833 0 741 0.744 0.74 1 0.893 0.S88 0.888 

average 0.855 0.854 0.853 0,1375 0.742 0,733 0.91 4 0.9 12 0.9 12 

18 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



Chisquare 

[) !.is 
~ -+- NB Precision 
E (J ,) 

__NBRecall 
~ 8'">,., ... -r-NBFl 
::! 0.8 

-- Dcci,ionT('c PrecIsIon 

0.7<; 
~ 

" -- De<:I~lonTrcc Recall" 
c: ..--­~ 07 Det..'~loI1T(cl' F1 
"­'" 0.6'> SVM Precision 


0(' SVM RCGlIl 


100(10 liDO hcon lOUO 1000 SVMFl 


teJlulC ft)~ltUft.. (f...'dlu! 

~lf)fll~'VlI'I~H)~ llPltJl'lf' chi-square l'Wfll'HllPl'fjru~f)EJru::;mj::;Yllf1l~I~tJ'Wr llPltJllPl~lf)~l F­

Measurement (yl1Jl~t:1(Y~tJ 'I~';h ell:'lf)tJ~Vi:lJ Support Vector Machine lHtJ~::;iY'Vliifll~f1l5~1Pl 

11:lJJI'I11~llPlmv,~eJtJtJf)lJl~~'1lPlfltJ 91.2 % 'jtJ~l:'I.:J1JlI~'\.!ell:'lf)tJ~Vi:lJ i\i aive-Bayes 1,rtJ5::;iY'Vl1ifll~ 

fll5~IPl11mlPl11~1IPltJm~tl85.3 % Ul:'l::;~J(jIPlVi'ltJfl tJell:'lf)tJ~VilJ Decision Tree 73 ,3 % IrltJl'I'JTiJ(ytJ lJ 

f1l51'11Plf) ru~f)'EJru::;~ i~iJlf) f1l 5'VlIPlM~ 11'1mVi tJmlf) J0000 f)ru~f)'EJ ru ::;I~'W1I1JUlJlJ l~lJllell'lf)tJ~Vi:lJ 
~ '" ')' ~ cl.1 = = ,"Support Vector Machine (y11Jl5t:1l:'1l'1'fjl.Ul:'If)'EJI.U::;mmJ 2000 ~lPltlf1l F I tI.:JfWJj.:JLl5::;(y'Vl1ifll~I'VlWn 

UlJlJ fltJ 91 % (1'l1Jl'jt:1l:'1lPl'fjl.U~fl'EJl.U::;l:'I.:J().:J 80 % ciJ'Well:'lf)tJ~Vi:lJ Naive- Bayes (1'l1JlH)l:'IlPl 

f)1.U~fl'EJI.U::;I11 il tJ 2000 l'llUn'W llPltllhh-::;iY'Vl1ifll~~ 85% ciJ'Well:'lfltJ~Vi:lJ Decision Tree (1'l1Jl5t:1l:'1lPl 

f)tu~fl'EJl.U ::;i~1Jlfl~(jlPlmi\'B 1000 l:'IlPl'fjl.U~flEJru::;l:'I-J().:J 90 % 1'W'\JI.U::; ~ 1,rlh::;iY'Vl1ifll~fll5 ~\P1 

lim\P1li~\(-Jfl'"il~--:l!llJlJ 11'1t1lJtJ'l::;iY'V11iim~~ 74% 1Jlf)flll ~ll!lJlJ 3 % 

IG NB Dt:cisiouTree SVM 

fearurc:: Precis}Ol) Re ca ll Fl Precision Recall FJ Precision Rec all FI 

10000 0.862 0.859 0_859 0_7J2 0_7 35 0 .733 0.9 18 0_916 0.916 

~OOO 0.862 0.8 (,0 0.859 0. 732 0. 73 5 0.733 0.917 09J 5 0_ 915 

6000 0.86 1 0 _859 0.858 0.735 0 _737 0.735 0_92 1 0_920 0_920 

4000 0. 86 1 0.g ~ 9 0.858 0. 73 5 0. 739 0.73 6 0. 91 3 0.9J3 0.913 

2000 0. 85 2 0.850 0.850 0. 73 3 0.736 0.734 0913 0.91 2 0_912 

1000 0_826 0_~2 5 0.824 0.734 0. 738 0.735 0_89 0 0.890 0_890 

aver<l gc 0.854 0.R5~ 0.851 0_ 734 0.737 0_734 0.912 0.91 1 0.911 

19 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



Information Gain 

095 

c: 
'"E 

~ .. 
:;: 
~ 
" E 
~ 
'""­

0. 9 

(J 85 

0.8 

.7 5 

0 7 
• • • • • II 

_ N BP,c ' SIO.l 

__ NB R<'C8 11 

NBFl 

-­Occl::' lonTrl..! C Ph ,:cr'J,j o n 

--Dc iSlonT(cc RCl Ji! 

OCCI>'O" fr ee Fl 
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10nDO 8000 000 4000 2000 1000 

ft:.'olttlf .' fCJ llltC' reJ l urt,.' feature fl;'<.1 l Ulc ft:'i.lhHC 

dl'Wf11':i'YlI'I!;lV~ 11'1 vIi' Infonnation Gain 1'Wf11':i!;ll'lflill~mjill:::IW:::'11f11':iI~v'Wf II'1VlI'I\llfl 

r11 F-Measurement [l'llJl ':i ~[l'~tl11'l11 elMV~H1lJ Support Vector Machine lHtl':i:::iY'Vl~.fll'Wf11':i~1'I 

'l1lJ1I'1'l1~II'1VIQ~VVVfllJ1~~'6l'I'Ii'iv 91.1 % 'iV-:t!;l~lJl111'Wel!;lflV1''VilJ Naive-Bayes h1tl':i:::iY,~~ill'W 

f11'i~I'I'l1lJ1I'1'l1~ll'1vm~ v 85 . 1 % IW:::1'11'6l'1'Ir11V;;Veli;lf1V1''VilJ Decision Tree 73.4 % I~V\I1n\l[l'VU 

f11 'i!;ll'lfl ill ~fl'l;Jill:::~ 11'l\llflf11'i 'Yl 1'1 M ~ 11'1 V!'Yi V1J1l1fl 10000 fl ill ~fl'l;J ill :::111 'W1'11 !lU U 'WUllel!;l flCl1 'VilJ 

Support Vector Machine [l'llJ1'i~!;ll'lflill~fl'l;Jru:::l'l1~V 2000 II'1Vrll Fl iJ~f1.:)cJi~tl'i:::iY'1~.fll'WI'YiWi'1 
d <l.I t:S r Q.I ~t::!l 

!lUU flV 91 % [l'llJ1H1!;ll'lflru!;lflEJill:::M~.:J 80 % [l'l'WV!;lflV'i'VllJ Naive-Bayes [l'11J1':i~!;l1'l 

flf\l~fl'l;Jill:::l'l1~V 2000 1'li'Wfl'W Il'1vi.h.h:::iY'Yl~.fll'W~ 85 % dl'Wel!;lflCl1'VilJ Decision Tree [l'11J1'i~!;l1'l 
Q.I l'J~ .d .d 

fJru!;lfl'l;Jru::: LI'IlJlm~'6l'I'Il'l1!;lV 

Il'1fJiJtl'i:::iY11il.fll'W~ 73% 

~ ~ ~ QG 

~nH1'l 3 1'l1'lfllnl'HlO~I1"fJ\lHlflfJUJ:;"'Vlfj Document Frequency 

NB DecisionTree SVM 

DF Precision Reca ll FI Precision Recali FI Precision Recall FI 

100 0. 775 0. 773 0.773 0.689 0.692 0.690 0.841 0839 0.838 

50 0.8 l3 0.8 10 0.8 l0 0.7 18 0. 722 0. 720 0.873 0.873 0. 872 

20 0.847 0.842 0.842 0.730 0 .730 0.730 0.905 0.905 0.904 

15 OS50 0.847 0.847 0728 0.729 0 .728 0911 0.900 0.900 

10 0.S58 0 85 5 0.855 0.739 0.741 0.740 0.911 0.9 10 0.909 

5 0862 0.859 0.858 0.732 0735 0.733 0.920 0.9 19 0.9 19 

average 0.834 0.83 1 0.831 0.723 0.725 0.724 0.894 0.891 0.890 
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ltl~ 4 f1'i l~ltl~ IJ1J\TIlJtltl~:::ft'l'1iifl1'WnU 1i,,'t1lnl'ni~hwltlM\fll.lJ linlJru:::~llJllj Document Frequency 

fflUf)l~l'1~llil,:j 1~wli' Document frequency lUf)l'Jll~flw5frtJW::;blll::;vllf)l ';H~ ~ui 1~~1~ 

rll f-Measurement ('J'llJl~t1('J'1'llll'i'ilvmw~iilJ Support Vector Machine lM'll~::;ffl'1~m'VH)l~ll~ 

'l1lJl~'l1~1~~m~~il{)tllJl~~'l'~f){) 89.0 % ~{),:jll,:jlJl!tJUVlltlil~iilJ Naive-Bayes lM'll'J::;ffl'1~mw 

tlnll~'l1m~'l1~1~m'Q~tJ 83.1 % Utl:;;~l'l'~.y{ltJf)ilVtltl{)~iilJ Decision Tree 72.4 % IrlV\9In'il('J'V'lJ 

f)l~ll~flW1:1tlldW:;; 1~tJl~'illtlri 1 DF (rilmllJ~lil mm~'lllltl~rhlfw) Yl'lJilf)llll~flW 1:1tlldW:;; 

bl'lJ'lJilvlllMl'1f)Vllf)V~iilJiJ'll'J::;ffl'1~fITW1'W f)l'J!~ tJ'W fll~'l1lJl~'l1lill~ll,:j\9lllJril DF ~lJlf)~'W 1~~. ~ ~ 

Yl'lJ ':l1Vtltlil%lJ Support Vector Machine til Df l'Ylln'lJ 5 1,r'll'l::;ffl'1~fIlYl~~'l'~f)il 91 % ffl'W 

vlltlv~iilJ Naive-Bayes til DF l'Ylln'lJ 5 1,r'll'l::;ffl'1~mYl~~'l'~f){) 85% blll::;VlltlV~iilJ Decision 

Tree til DF !'Ylln'lJ 10 lM'll'J::;ffl'1~fIlYl~~'l'~f)V 74% 

, . 
I'\nHli 4 r-Hlfl1n1"lHl~fI1~""flrulinlJru:::hlJfltl~"niJ~YhJf)nli"~lJl"~~11-l 3 Utltl 

NB DecjsionTree SVM 

Precision Recall Fl Precision Recall FI Precision Recall Fl 

Chisquare 0855 0.854 0.853 0.7375 0.742 0.733 0.9\4 0.912 0.912 

JG 0. 854 0852 0.851 0.734 0.737 0.734 0912 0. 911 0.9/1 

DF 0.834 0.831 0.8 31 0.723 0.725 0.724 0.894 0. 89 1 0.890 
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tJ1::;~'Vlijill~~1'Wel~flV1-vilH'fl~V 'l ~mmJ!~(J'Wf Y~1Jl1el~flV ~-vi1J Support Vector Machine 1j 
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el~fltl5YilJ Decision Tree iIl1lJi11~1J el'W!iJtl-.llJl'il1fl5~fl tl ~-vilJ Support Vector Machine 1j 
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