WIARD AT E AL AEXEREE
~SVM D 7= DRI BB~

BT Aot WA L
- BREWmBFENRERRFE
BB e RL B XS B 2235 R

T 630-0101 £ RIEAEETE LT 8916-5
© 0743-72-5246,5248

{hlroya t,matsu}@is.aist-nara.ac.jp

@E&ﬁﬁﬁ%ﬁwtﬁﬁgﬁﬁﬁmklé%bwi§ﬁﬁ@ﬁ§%ﬁ$76 REFET
&, BRSBTS L ) BB ENFZLERY MV ETONRZ PIVERESTAIZLICX ) F
ZEHEEERL, HONTHLWARZ MLz ANEL TSVMIZEHWTHEEZIT). Ih
IZ& Y, TOZEBOFEHEZ K9 T & 7% < Latent Semantic Space ICEAZ 52 5T &DSTE,
SVM OBHREN Z A E S5 T EBUEEIC R B, EBRTR, SANUVATF -2 0BICEDLS T
ERERE TOXESFICEL 2. :

¥ =K XEDR, MBSO, TR - bRTy - 7/\“)1/@9%1,7“*'?57, e

Feature Space Restructuring for SVMs
with Application to Text Categorization

Hiroya Takamura Yuji Matsumoto

Nara Institute of Science and Technology
Graduate School of Information Science
8916-5 Takamaya, Ikoma, Nara 630-0101, JAPAN
+81-743-72-5246, 5248

{hiroya-t,matsu}@is.aist-nara.ac.jp

In this paper, we propose a new method of text categorization based on feature space re-
structuring for SVMs. In our method, independent components of document vectors are
extracted using ICA and concatenated with the original vectors. This restructuring makes
it possible for SVMs to focus on the latent semantic space without losing information given
by the original feature space. Using this method, we achieved high performance in text
categorization both with small number and large numbers of labeled data.

Keywords : Text Categorization, Independent Component Analysw Support Vector Ma-
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B 1: Support Vector Machine (SE#2% & &
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VETHDL RIFEOBV6ODOHFT
U =&ty FORHLBAR (F1). 2
NI T VT —F L LT/ =
KLY IHRT —F EF AT =2 2SI 72,
T =z 2@ EHIRL 2 EEORBE W,
$ /2 stemming & A b v 77— FHIBRb T o
7z. FHEIZIZ SVM-light (Joachims, 1999b)
ZERL 7. .

EBRIKRE S BEHCOPNE. —DiF
BEL 72 XVATF =5, 45T
) =2 BT 55 BRORBEVE AL B
TiTebn7z (6.18). b9 —2id 7~ ff
T =5 DEHHEIML T o B0 54D
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6.1 INNMAF—2BEETHOEHFT
U—IZ BT B PEEMEE
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LELTHo7e, JV T MIBINTRED
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TRIRTD IRV TFT - FHDEEICD
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DI L, REFENR I 7FT Y — T LA
F—=7 DV A b LT EVEREE o 2
EERLTCWS,
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EHEBED X IIREE D »ERRL 72012,
CDEEBREITR o7 G — & 313 100
75 2000 T, 100 FoWMELT/. FRE
B 2,31Z/RY. "PCA” % &EIZ T NI AfHF —
YED/PNENE EDH, F727Original” 13T
NUTF =T BHRENE EOLARWVEE T
FTOWKL, #BFEIL T NV F — & Hops
NEVEEHREVE EZHEVWVEEZRLTY
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7T BbhHYIC
SVM D 7= O F M= BB T EL IREL
7o, WEFETIZICAIC X 0 SIS 2 HE
L, TONZ MV EREESED. ZOFED,
XESEIZBWTINUAFT - HICED S
TEWKEL252 52 L EBMICRL -
AR CREL -EUEHEER T o
BRMFBT VT Y XL EHATEETS 5.
772U, BUEROXRTTIKEL 2 HDT, &
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# 2: F{E (100 I _XMAFT—5)

[ Method [ Original | Original(TSVM) | PCA [ ICA [ Original+PCA [ Original+ICA |
earn 92.96 84.00 91.13 | 86.60 92.97 92.88
acq 85.88 81.42 85.67 | 80.86 85.91 87.48
trade 36.52 65.59 72.41 | 72.28 36.68 70.73
crude 65.69 70.90 79.75 | 80.67 65.93 82.87

money-fx 32.46 45.01 52.69 | 54.37 32.47 48.62

interest 51.30 52.69 64.44 | 63.48 51.30 64.84

RV R =] 83.63 79.48 85.98 | 82.14 83.66 87.40
~A 7 a3y 60.80 66.60 74.34 | 73.04 60.87 74.56
% 3: FE (500 7 N7 — %)

Method || Original [ Original(TSVM) [ PCA | ICA [ Original+PCA [ Original4-ICA |
earn 96.49 93.97 94.38 | 93.45 96.49 96.70
acq 93.23 91.57 89.18 | 87.45 93.22 93.41
trade - 86.31 80.81 87.42 | 86.58 86.37 91.70
crude 83.33 79.78 81.36 | 78.28 83.43 87.12

money-fx 62.94 64.88 72.83 | 73.45 63.17 73.99

interest 59.31 52.02 73.37 | 72.18 59.31 70.41

~ A 7 0¥y 92.17 89.75 90.54 | 89.33 92.19 93.48
AR S 80.26 77.17 83.09 | 81.89 80.34 85.55
% 4: F- (1000 T ~VAF7— %)

Method Original | Original(TSVM) [ PCA [ ICA | Original+PCA [ Original+ICA
earn 97.15 95.52 96.07 | 95.53 97.15 97.26
acq 94.60 93.77 92.18 | 91.44 94.60 94.84
trade 91.19 86.11 87.13 | 86.87 91.23 93.25
crude 87.99 80.03 80.93 | 78.75 87.99 89.41

money-fx 73.68 68.85 72.96 | 72.68 69.96 80.99
interest 75.34 57.26 72.83 | 68.25 75.34 79.27
AR 94.23 91.79 92.31 | 91.54 94.09 94.90
AR EE] 86.65 80.25 83.68 | 82.25 86.04 89.17
3 5: F-fH (2000 NV — %) ,

Method Original | Original(TSVM) [ PCA | ICA [ Original+PCA | Original+ICA
earn 97.48 95.92 97.18 | 97.12 97.48 97.55
acq 95.39 94.39 94.78 | 94.80 95.39 95.65
trade 93.81 86.33 88.61 | 85.28 93.81 - 95.90

“crude 89.88 80.35 82.63 | 78.56 89.88 90.25

money-fx 77.44 70.60 74.84 | 70.69 77.49 81.56

interest 82.71 62.15 73.99 | 68.46 82.76 83.02

~ A 7 0y 95.19 0.92.43 93.93 | 93.26 95.20 95.58 .
< 7 UMY 89.45 81.62 85.33 | 82.48 89.47 90.65
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TR RS E 50 L BV72A, ThICiE
BRERB 2. OB RSB
LToBEBRICEENE 2T H 5
?OT, Minimum Description Length (Rissa-
nen, 1987) X Akaike Information Criterion

(Akaike, 1974) %o & L\ o 72 E 7L RRFEHE
GEZHWORBEGBI RS RET 5 &
DR LEIT R BIES .

% 72, Latent Semantic Space # EA DT
THBRIC, ARMTIIERSNIRY PV EZ
DEFHEHL TWAEY, Efash /R + v
DEBE AT L HELEZERONDL. 22
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