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Text Categorization using Machine Translation
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ABSTRACT

Cross-language text categorization(CLTC) can classify documents automatically using training
set from other language. In this study, collections appropriated for CLTC were extracted from
KTSET. Classification performance of various CLTC methods were compared by SVM classifier
using machine translation. Results showed that the classification performance in the order
of poly-lingual training method, training-set translation and test-set translation. However,
training-set translation could be regarded as the most useful method among CLTC, because
it was efficient for machine translation and easily adapted to general environment. On the
other hand, low performance was shown to be due to the feature reduction or features with
no subject characteristics, which occurred in the process of machine translation of CLTC.
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Cross-Language Text Categorization, CLTC, Document Classification, Multilingual
Classification, Poly-Lingual Training, Cross-Language Training
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3.3 SVM &77|

o] Aol ARES SVM E/71= +24
N9 Hast dElE ol §ate] FHAAZTE
S3CAE Eeleld e AP Fohd
= EFEYo)tH(Vapnik 1995). ©] £/71&
71Ee] o ER714 sl P 22 A
HoF= 202 Hr= 3 Itk (Joachims 1998;
Yang and Liu 1999: Cristianini and Shawe-
Taylor 2000).

SVM< ZA A8 SVM3} 8|48 SVML.
2 Ul HAE SVMelA = Adsel 9
3l TrEofA]= HlAE AArE ol &Sl #
o} v SVME] 7124Q1 AddtrEs o
g2 As RBF AE$ sigmoid 5°1
F2 AHEtH(Vapnik 2000). ©]#3 SVM
TR AREaE] Aol e Stk o
o= 2 kA AAsfof sk getrlEvt 8
71 olfre olg FEHd w57 *é%‘
gt o 7] wiEolnt ol2igt ety F
Q1 Ao] mpE3} £7 27 Alolol| B
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AHgSE o) AN A

3l T2 782 Pythong ARSI CH SVM
257]= LIBSVM(Chang and Lin, 2001)<
AR T

4. CLTC% ] :_]_‘ 'E‘ 2w
4.1 Ho 2R

o] A= KTSET A F&3t ghax

7t e e, AdE, AgE, 193 E3} ERFEOZHE Aozl e dial =
Fl =& AF%@H%E}. AA Mo des ks 3] S8l o) 7R Lo 7] 7]
7Fsl7] Slal et BEE, Wit AdE, Bt B e AT o5 AMEEIA ShEEd
35, vlo|a2g A Fl =9 ja28 7 Fl AZEAS 8L SVM EFNE 7531
A E AR A st £ T 2R ATS st FAE o] A
H %% il sldshe v 75 25 UWHAQl Ay ERAP Tt
FE Uhe 2 ovleb, 7H7he] Hee A mds] S8l S0 7SR o
oﬂ ﬂJoH s A o] o gweloh Hd NS (TF), 9EANE(IDF), 32 AF
npol A2 Fl 2o 74 7 Hae] & st 5 Al 7] 840] AjFe R o]FoXIt ¢]
Alglo] AA Ad& AFES AXtsle ol& AT AAZE Fat7] SlE olF Al &
FIHEE o]&3ld Allels e yue A7t A Lo/t AIE ol &3ttt Holnl
W] JEs gol v A% Ut FHxoH = 7IAE o)A TF, < TF, 271 TFS A
WSt JeH7HE Sl FE AREE el L3199, JEANEE 7PY &3] AlEEE
o viEEgd F1 Ax] 4$ BE ¥ o) TG U AA T 75 FHRER Ui
8l F1 A= Falal ol& Y3t o WF 2 AL AR en, Eedel Aatst 9
ol S Aldlehs WHOE ANE WE 7P A AREEE ZAR] s FAE A
o Jg wol ¥ 5% 7F Axolth(Yang 43Tt Zh7te] dolnls s il
and Liu 1999). To} TAZo] sl 7t 8AE 488
Axketatt. A48 F2 (GE 3)3 2t o]
(E 3) RS 2Ast 80 71Ex 34
2 a N
o7 TF 1(if t£)0), 0
Toldl: @< TF tf
21 TF 1 + log tf
SRl log(N/df)
2okl 47t 42“%




5 7FeAE dEERETH xS Aol g ol A9 7HAE SVM 771414 A5
A&l W =2/ Fo] APTANTe] A o] AEIE o]ojx Ao R Holt) JolE W
5 A Ade (F Ol AT B AP EddEE M971E B3l S U e
(R DoIA et Azt o] §of 7k = 7 AatAd st o B2 AEE
s F oo} X% ZATFE AR o 71 R3 Zlo7 Holt
T des Bk = ARyl Tkl Shs5 wiolut ool 7|ukslA] 9oL
= 21 TFE A3l W mlo]aE2%+# Fl ER717F il g ShEstal thddelE &
o] T714%=Z 7V £2 7 A= HaloH Fald® AY 75 7 dse 4= 7 4
o= TF, o7 TF €07 AJ%5o] Yot o o} 1 ol 7 o] Afelel]l F-fahe &ols
213t A= o] AP EIAHTAAAME vzt o] EAIs7| wWiiroltt. ol#gk Sl il <l
A Ak, wpebr] 5ol BE AR fof 7t golup A 53 22 AfFHHAL) ALY, ofo]
AE 2 TFS AFANEE F312 ©)8 5 olth oot 2Flo] Atolel] W] glo] il
AR 8atst 3ol A-gatith mgh F9o Aol A EFO A e 11%9 =
¥ CLTCol 3l 2IATFE AHESH s/ 714 $keH(Bel, Koster and Villegas 2003). ©]
ol TF A= 7IE A5oE Asith AFAIME = S5 (TR &2 77
=3t vlaste] o] AR g Tl & 7EohL o AEE(TSp) = /s A
e sl mg- Hkt 11 olfie= dolx Pt 11 o] AFs Feste] (5 2
oA FEe AR A A77F YR AT At
2R HA] 7)Q1eHE ACZE BTk AAl 9 AdE B HYH 22 7M1 A9 ol
A& Ao F Af Ao} F= 2430 o] g TYUOE Fate] ER{7IE FE8AL
NZ QA §71e] AFEAHTE ol 7P A o|F o]§3te] o] AL EH{3 At miol
T ollen, F ARl FME 7P AUk AR F10] 5057%° @3k, T8k 1 v
ol PExES U P FdES JElE Ql 73Tk 43.05%0l gt ol d=F2F
HHEPEA SR E W ES o] JuRFel & A UERd o] doluhe: o] &3ty oS
ofxl ZollA 7]9lehs Ao g Holt) uhelA EReAY I R R Joled s o]&sto g

(£ 4) AHE g Heof £/ 87 ds

ol HAAE= BFReE HaNd& MicroAvg F1 | MacroAvg Fl1
°]A TF 88.50 71.00 66.02 71.24 67.24
= o< TF 89.68 76.78 71.37 74.19 73.08
21 TF 90.86 80.72 71.52 7714 73.72
o)A TF 85.79 66.78 61.27 64.48 62.85
o o< TF 87.66 70.20 65.73 69.14 66.86
=1 TF 89.07 7581 66.87 72.67 69.22
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(i 5) OIE ¢0{E o|2¢t Bl 2/Fe Bro M=
TR / TS PIAAE= PIFAEE PaAdE MicroAvg F1 | MacroAvg Fl
TRk / TSg 80.23 43.40 43.19 5057 40.49
TRg / TSk 71.22 52.25 36.13 43.05 35.92
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Foll ARE= B Aozt W7t el s sy T3] 23 A Y] HE5RS RIA AL
A 7L glojof sk ERFelor & A 2 Helt
s AR & Aoz FAHNS ), g
(i 6) Oh=0f st Yo e Ho 27 ds
TR / TS PAAE= BIHEgE HA#AEE | MicroAvg F1 | MacroAvg Fl1
TRx+TRg / TSk+TSg 89.79 75.77 64.76 74.48 65.97
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AolZ NI WA NIL Fol FAS AFE Wl wlolAzHF Fl HEs} 076% LA}
F 5 ek olgfd Wy Bl B A AL o) BE MAYIS(4 6784%, 6805%) Kt
89 5 P el BiE AF Mo e & § 22 AR /ST SXT 9ol o]
ZESOIE o] &3k ot 89 718 459 7714% BT} 6.38% e A
A7 AAE Wk A A SENE 5S MARTh WaRHE Fl HE o4

o] AN AR AbE W97159] A5 H7t 73.72% Rtk 544% 2 68.28%°] A=
of et w4 A7t s F AA M AlFsh=

: of Fotk £ S0} FHAVS oI W

FAH Ausk BeAAt AT o] AT A% F ol ol&F HB(TRex / TSe) A
AE olefd ANT REG WAZ $So] & L1 MAIE o) gdte] 4G9 rlo)azw
Spll o) WRol ek BHS Skl $F A # Fl Hs 205%2 thE Mel)uct o
T I WA T o] Fhh AT A9 D) G2
ol&3t 71F A5 72.67% Et 0.28% =o}

S e Y R R L ELE

(E T SR HS 088 CLTC TR 45

= Ho ——
TR / TS H 7] HARge | HFREE BN EE | MicroAvg F1 | MacroAvg Fl
G 88.30 75.22 65.89 70.76 68.28
TRex / TSk L1 8781 74.27 62.43 69.52 64.79
L2 88.00 74.53 62.60 70.00 64.68
G 89.07 75.51 64.52 72.67 65.94
TRk& / TSk L1 89.18 78.70 64.17 72.95 65.82
L2 88.65 75.77 63.19 71.62 65.28
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65.22
58.46
62.79
67.11
64.54
62.63

63.36
64.29
63.36
72.00
69.05

68.67

d4AEE | MicroAvg F1 |MacroAvg Fl1

62.93
56.46
61.15
65.21
62.25
60.93

x|

[}

2

73.50
70.49
73.30
75.48

73.51
71.38

87.54
85.71
87.54
33.80
87.62
87.47

L1
L2
L1
L2

TR / TS
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(i 9) StERT HAZME Z8E CLTCe X Me
TR / TS b A B3 s Ha#AEE | MicroAvg F1 | MacroAvg Fl
TRex(G+L2) / TSk 88.15 74.60 63.37 70.38 65.59
TRkr(G+L2) / TSg 89.26 78.03 64.26 73.14 66.08
TRex(G+L1+L2) / TSk 88.04 75.66 62.34 70.10 64.71
TRk-s(G+L1+L2) / TSk 89.07 77.35 63.44 72.67 65.06
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