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Term Weight Learning for an Automatic Text Categorisation

FuMmiyo FukumoTot and YOSHIMI SUZUKIt

In this paper, we propose a method for term weight learning which is used to characterise
texts. In our approach, learning is to learn a true keyword from the error of clustering texts.
Parameters of term weighting are then estimated so as to maximise the true keyword and
minimise the other words in the text. The characteristic of our approach is that the degree
of context dependency is introduced to judge whether a word in a text is a true keyword or
not. The experiments using Wall Street Journal corpus demonstrate the effectiveness of the
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method.
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Fig. 1 The structure of newspaper.
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Table 1 The result of the experiment.

SH | P2y FF—4% | FAF7—% | Breakeven Pts.

10 2,399 1,457 0.80

20 3,893 2,452 0.77

30 5,178 3,508 0.77

40 5,828 3,994 0.76

50 7,344 4,998 0.77

60 8,475 5,976 0.76

70 11,489 6,148 0.75

78 11,649 7,305 0.75
HER

A
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0.7 4
0.6 4 learning
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04 +
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Fig. 4 The result of comparative experiment.

&2 Breakeven Pts.
Table 2 Breakeven Pts.

Fik Breakeven Pts.
Learning 0.75
SVMV 0.64
x2 0.56

T—%i%, PHIEBT LT AMNF— ¥ OREERT.
‘Breakeven Pts.’ I3 Breakeven Points D&% 7K.
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Table 3 The first top 5 of the highest weighted words in our method.
AIR ARO BBK BNK
No | Word Wt | Word Wt | Word Wt | Word Wt
1 airline 522.1 | aerospace 148.2 | share 149.0 | bank 84.0
2 mile 136.5 | aircraft 143.0 | stock 71.9 | branch 32.0
3 passenger 120.5 | air 730. company 57.2 credit 30.0
4 revenue 85.0 | army 51.0 | bank 51.0 | tax 24.0
5 air 67.2 | jetliner 43.3 | security 43.5 | letter 16.0
FOD STK ENV MED
No | Word Wt | Word Wt | Word Wt | Word Wt
1 food 140.0 | company 50.0 | environment 87.0 | news 281.0
2 fda 27.0 | share 37.7 | maquilas 19.0 | d&b 108.0
3 general 24.0 | stock 31.7 | water 12.0 | network 69.1
4 cereal 19.0 | trading 10.1 | plant 10.1 | report 69.0
5 health 16.0 | investment 9.4 | health 9.4 | broadcaster 44.8
ECO PIP DIV CPR
No | Word Wt | Word Wt | Word Wt | Word Wt
1 gain 120.5 | gas 58.0 | cent 85.0 | analystic 106.5
2 tax 111.0 | pipeline 37.0 | share 70.0 | IBM 89.8
3 capital 83.4 | industry 29.0 | company 60.9 | machine 69.0
4 rate 79.5 | foothill 24.0 | dividend 54.6 | computer 62.0
5 economy 30.5 oil 7.0 | split 46.7 | system 48.6
P(T=t:i|c) = NN—%L NC; i3 term t; 2°0% ¢ 3 ®4 HEL
NBHER, NC 358 c ItH T .
- ) able 4 The domain name.
N2 EOBIEER
P(T=t:|d) = 32i ND; dtermt; #*XE d 0B AIR: ~ Airlines ARO:  Aerospace
NAHER, ND 33 4108 BBK: Buybacks BNK: Banks
N BEORHER FOD: Food products STK: Stock market
P(T=t;) = -I,vv'- N; B520h7-XECBT B ENV: Environment MED: Media
term t; OHER, Nidbb—= ECO: Economic news | PIP: Pipeline
VYT — 7B B EORBER DIV:  Dividends CPR:  Computers
Ple) = Z¢ D, WEibhbL—2Y Y

T80 LR ¢ WAEER
7XEOK, DbV —=7
F—yOXEK

15, EBRERTRI4IIRT.

M4 2B, B ERELRL, Ea#Eag
%KY, ‘Learning’ 3AFEOHERELRT. T2 1%
#i:0 Breakeven Points DE% 7",

M4, BrUoE 2BV, X (1) TRENS HEE
B OSBRI BIT A BIERIE 1.0 & L7

5. # =

5.1 XEDHERK

£1ickarl, 8BoOFHIHL, 7,305 XFD
F A b7 — ¥ P4 L, Breakeven Points iZ 0.75 T
Hol. THOBMBICE DRI EBELIETS L,
SEOMBE ERESLTL S KIFIL Thirnz e
o AFRRTHOMEBIARELE T LEFEORR L KR
TAHIENTELLEZLNS.

S BEOFHNS TV ¥ LI 12HFRL, 2R o0
SR EITNALEICBENBED )L, EAMTOE

FEOAKEVEE (L1558 2R3 IIRT.
F£3I2BWT, ‘No' il Sh-FBONEL %R,
‘Word’ il SN 7582~ ¥, /2, ‘Wo BF0E
BAFTFOEETRT. T ¥ LICHBLE 12055F%
R4 IRT.
#312LBL, FOD’ D 3/ ThH 5 ‘general’ LISt
BRI ENETHOBBMERTHLL TRYETH
BIEDOCENEAMIIOEFIEMTHLL VRS,
—%, FTAVNF—FDIL, BAREROSVLE
X STK ICBT AXETH o7, ‘STK KRBT AXE
13 499 LHBFEL, F0 ) bORK 32%ITAHLT 5 159
NENE-oT BBK BT A LHESN., K31
Xa&, ‘BBK ®Lf735EL ‘STK' @ EfL 3 &FId—
HL, #15DEICET 5 EAMITIE BBK O FD
STK’ DZFN LD b BWEPRFS- SR TWwS, ‘STK’
& ‘BBK’ O X ) KHEVFEEIZEUL TWETHO
BECREAMNTOFEEEHNCHHEDOXFZ 2
LI LITEEL {, ZOBEE, STK ICHEINHHE
MREoT ‘BBK KHEHEINTL EFo2 &db, K
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Table 5 The first top 5 of the highest weighted words in x2 method.

AIR ARO BBK BNK
No | Word Wt | Word Wt | Word Wt | Word Wt
1 airline 12,109.1 boeing 4,880.0 | share 2,348.7 | bank 6,196.4
2 ual 5,268.5 | force 4,022.3 redemption 1,902.4 bnl 1,517.3
3 passenger 5,142.3 | aircraft 3,886.7 | devon 1,779.4 | bond 1,211.4
4 pilot 4,672.1 defense 2,328.6 | hadson 1,641.1 | loan 1,023.3
5 flight 4,050.8 missile 2,060.7 buy-back 1,616.4 rate 890.1

FOD STK ENV MED
No | Word Wt | Word Wt | Word Wt | Word Wt
1 spam 3,148.4 | stock 7,265.4 | ozone 2,650.7 | magazine 4,222.3
2 food 2,848.5 share 3,563.2 epa 2,414.0 d&b 3,313.7
3 cereal 2,627.7 | buy-back 2,302.0 asbestosis 2,259.0 | cable 2,890.1
4 cholesterol 2,518.2 redemption 1,448.5 anthrax 1,483.5 network 2,496.9
5 cooke - 2,355.1 big 1,018.6 pollution 1,165.3 broadcaster 1,999.9

ECO PIP DIV CPR
No | Word Wt | Word Wt | Word Wt | Word Wt
1 gain 2,160.5 pipeline 8,521.7 | dividend 10,067.7 | computer 13,948.8
2 democrat 1,492.0 | foothill 5,933.7 | share 4,999.4 | IBM 8,470.1
3 tax 1,410.6 | gas 5,744.4 company 3,666.8 | software 4,709.2
4 budget 1,294.5 | transcanada  4,984.0 | buy-back 2,499.4 | cray 3,538.7
5 spending 1,157.3 westcoast 4,494.9 henley 2,166.6 digital 3,291.6

FRORFTH D LT %. £6 ATEBIV x? 12 L 2EOEAMI OMOS Bl

Table 6 Deviation value of our method and X2 method.

5.2 fhFE& DL

(1) x* BexFE 5% | KFE X%
X2 EICHL, B3 TRENIFHFICEEIND 2& :gﬁ if;;
THCBNLHED S b, AT OMITS K BBK | 380 257
EWiE (L5 5E) #F 5 IIRT. BNK 223  2.25
F#512k3L, BBK' ®3fik 4fiTH5 ‘de- FOD | 225 272

N N o STK 4.45 257
von’ & ‘hadson’, BIXUW‘PIP D 4Lk 5/ T ENV 209  2.30
d 5 ‘transcanada’ & ‘westcoast’ UV DEEIL MED 3.89  6.10
FRENESBOEMERTEL L TRYTH EICPO ;gj gjj
VR B, =7, x? BBV TR RER DIV | 493 341
BOENTEIT STK BT AXETHY, = CPR | 450 3.86

NERFELHACEALARTH 72, K5
I2&3E, ‘BBK L ‘STK D LML 55ED I H 3
#& (‘share’, ‘redemption’, ‘buy-back’) Ix—
BL, TN O OFEICHT 2EARFITIE, ‘STK
DFH BBK FN &) dBWES S Sh
TWwa., Lz oT, x2 BEOBEICD ‘STK’
& ‘BBK’ ODRF% DT AT EIREL W &8
W5,

x° BB B EMEFEARPELY L EL -
ERE L CRBIHS ENEAFITOMED
EZD, RFFELHARTRNINWIEREZ LN S,
AFEE 2 BEICBWT, S LICHET S
BEOEAHTOMOLEHER TR 6 IZRT.

£6IXsk, ‘BNK & ‘FOD’, BIU
‘MED’ PAHI Wi b x? i 81 2 5 81fEss

(2)

REFEOFN LN OAEVT EHh D, x* HEid
AFELHRTHTHFORECEE BN 2o
AR AT -

SVMV & RFHE

K4 I2XBL, KFHEIZBIT 5 Breakeven
Points 7% 0.75 T3 A DIZxL SVMV 11 0.64
Thotz. RIZ2D0DFHF A, BRALKS
L=V F =7 12B0WT, FNEFROSEFC
BINLEOBERLZVENFEL VLTS, B w
WALB, BIXUFAMF—FIZFENLFNE
LHEETEIN, D, 7AMNF—~%F w D
AL AETAH. SVMV TiE, FAIF—
FOLEN A DBV BICHEIN BHEERH
LR, TO20085FHDIL, ¥HH|C
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ABDEHETHAIENTERY, LL, K
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BIaZedTE, ZOER, SUMV IDhH b
BWEBRNSELNI-EEZONS.
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