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An Automatic Document Classification Method
Using Lexical Co-occurrences in the Paragraph

YouicHl FuJil,t KATSUSHI SUZUKI' and HIDEKAZU TSuJItt

This paper describes an automatic document classification using lexical co-occurrences. In
the conventional documents classification methods, there is a problem of miss-classification
caused by ambiguous words. In order to resolve the ambiguity depending on the class cate-
gories, we use the lexical co-occurrences with the ambiguous word. The method has three main
ideas as follows: 1. We define ‘the ambiguous word in classification’ as the word that char-
acterizes in plural classes in x2 method between the word frequency and document classes.
2. We define ‘the expanded ambiguous word in classification’ as the word that joins ‘the
ambiguous word in classification’ to calacterized class. 3. We adjust a word frequency for
the ambiguity in classification using the words co-occurred with the ambiguous word in the
same paragraphs. We classify 65,078 newspaper articles into 734 classes in the experiment.
The result shows the performance improvement of 3.5 points from 48.1% of the conventional
method to 51.6%. And the best result shows the recall improvement of 7.4 points from 45.5%
to 52.9%, and the precision improvement of 7.1 points from 43.5% to 50.6%.
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Fig.1 Conventional automatic classification method.
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Fig.2 This automatic classification method.
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Fig.3 Flow of calculating characterized vectors.
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Fig.4 Mapping of ‘the ambiguous word in classification’.
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Fig.5 Example of the frequency division of ‘the ambigu-

ous word in classification’ (Leaning phase).
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Fig.6 Example of calculating co-occurence vector.
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Fig.7 Flow of calculating document vectors.
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Table 1 Example of weight dividing at learning.
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Table 3 Classification results of Experiment 1.
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Table 4 Num. of ‘the ambiguous word in classification’.
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Table 5 Classification results of Experiment 2.
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Table 7 Results of ‘the ambiguous word in classification’
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Table 6 Classification results (parameter V2).

disambiguation.

HIE Vv, 0.80 | 0.85 | 0.90 [ 0.95 | 1.0
RREEE | 51.2% | 51.3% | 51.4% | 51.6% | 50.7%
(%)100
- AP
I
H PRI
- ek H
- x.
or *“’vx‘\
-\.\f«“\
"
20 \;&&
’*s&'\v.&
48.1 | p1.6 e
% 10 20 30 m Yo P 7 % P 100
)

010 00000000
Fig. 10 Recall-precision curve.
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Table 8 Tendency of classification results.
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Table 9 Comparation at high classes.
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Table 10 Example of miss-classification 1.

T 6%
35.4% 37.4%
38.4% 40.3%

REN
A5

011 0000 2
Table 11 Example of miss-classification 2.

RORE | < fil x> | <hlE> | < hkk>

FEELE [l AT | LR B AT | FBUE A T
ek I720| 20.0%| 50.0%| 97.7% | 16.9%|100.0%| 41.1%
AHK 80.0%| 22.7%| 97.7% | 53.6%|100.0%| 60.0%

012 0gOO0O0O 3
Table 12 Example of miss-classification 3.

%iﬁ%ﬁﬁ < E/#jc%> <3EKj:KHLA <=l >

HOE lAF | Rl AR | B A E
e 25.0% | 44.4%| 0.0%| 0.0%| 0.0%| 0.0%
AH | 27.0% | 52.0%| 0.0%| 0.0%| 0.0%| 0.0%

goobooobooooobooooooooooooboo
goooooooboooooooooboooooon
oooooooooo
gbbdoob2000000cboubobo0oteo OO
gbooooooooobooooooooooboooboboo
gboboooooblobOobooooooooooboon
gbobooooooobiooooooobooonooo
gooooooooboon
goooooooooobobobboooboobooo
gboooooooooobooooboooooooon
gbobbooooooooooooooooooooo
goooboooodooobOOobo0ooonnoooooon
ubooobooodooooboboobooboooooooo
gooooooooooocoooooooobooo
(200000 U0OOUO0O0DOLDUOODOOO
goooboooooooooobooooooooo
goooobooooobooooooooooooo
gooooooooOooOoonooooooooboooon
goooobooobOooooobobooo0oboonooobo
goooooooooboooobooooooboboaod
goooooooooooobo
uobooooooooobooboonoooooon
bobobooooboobooobi120000000000
goooooooooooooocbooooobOobo
gooooooooooocoboooooooooo
gbooombooomoooooboooooooon
gooooooo
goooooooomoooooboobooo



Vol. 42 No. 3

goooboboooooooboobobooooobooo
gooooboooooooobooocboooooooo
ooo
(300000000 UooO0UoUODoooOoOo
og
ooooboooobooobooboooooooooo
gobooboooooooooboobooooooooo
goooooobooooooooooooobooa
goobooboobooooooooboobooood
obooooooooooooobooooboOoooo
oooooooboooo
uboooboooboooooobbooobooooooooo
gooooboooooooooobobocoooboooo
0000oo0oo0ooo0oooOoUo 12)ooooo
goooooooobooooooooooboo
(4)0ooooooo
000000000000000000000 4)
goobooboooooooooooooooooon
gooooooooooboooobooooooboooa
goooooooooooooooooooooon
gboooboooodooooooobooooooobo
gooooooooooboobooooobooobooobo
goooooooooboooooboocoboooooo
oooooooooobobooooobon

6. 000040

goooooooboooooooobobooooon
gooodoooooooooooooooooooon
gooboooobooooboooboboooooooon
goooobooooooocooooooooooo
gooboobooooooooobooouoooobooo
gooooooooobooboooobcoooooooboo
gooooobooooooobooboooooooooo
goboooooooooooooobooooooooo
ooooog
goooboobooooooooboooooobooo
gooboobooooooooboobooboooooooon
goboooooood
gooooooooooboooooooobooon
oobooooboooooboooooobooOooOobooon
U OooooocoooooboobOoooooon
oobooboooooboooooooooobooOoo
ooooo

goooooooooooooooobooboo 505

o o o o

1) 000000000 0ooooooo 19O
00 (1986).

2) 000oU0oOoUooOooOoooOoooouO
ooo0o0o0ooooooUoooooooog
0 D-10 Vol.J74-D-1, No.8, pp.556-566 (1991).

3) 000000000000 00O0DDDO0OD00
oooooOoooooooOooooooooog
000000d0o0O0o0oooooOOOOdVvol.2s,
No.11, pp.1103-1112 (1987).

4) 0000000000000 DO0DO00ODO0OO
0o00O0OO0OoOO0O0OO00000O0Vvol.33, No.9,
pp.1112-1122 (1992).

5) 0000000 0UO0O0OO0OOOIDFOOUOOO
o0o0000o0ooooooooooooog
0000000NL-100-5, pp.33-40 (1994).

6) 000000 0O0O0O0OOoUoOoOoooo
O000o0o0o0ooOooooooooooooog
00000 Vol.36, No.8, pp.1819-1827 (1995).

7y DO0ooO0oooO0o0ooOoUoooooooooo
oooooOooUoooooooooooooog
00000oo0oooooooooooooon
0 0 0 Vol.38, No.3, pp.606-615 (1997).

8) DOUIDO0OUO0OUDOOOOOOOOUOO
O00ooUoooooooooooooooog
Vol.37, No.10, pp.1789-1799 (1996).

9) Iwayama, M. and Tokunaga, T.: Hierarchical
Bayesian Clustering for Automatic Text Classi-
fication, Proc. IJCAI-95, pp.1322-1327 (1995).

10) O0O0O0O0oOoUoOoooOooooUoooo
O0000000OooooooooOo 52000
0000005P-6,0 400 pp.203-204 (1995).

11) 00000000 oo0oooooooooo
ooooO0ooUooooooooUoooooooo
O0000oooooooooooooo b-11m
Vol.J78-D-II, No.3, pp.511-519 (1995).

12) 00 000000000 OOoOo ooo
odood0oooooUoooUooooooooo
000000o0oooooooonOonvol.3s, Nod,
pp-855-862 (1997).

13) Salton, G.: Introduction to Modern Informa-
tion Retrieval, McGraw-Hill (1983).

14) Buckley, C., Allen, J. and Salton, G.: Auto-
matic Routing and Retrieval Using SMART:
TREC-2, Information Processing € Manage-
ment, Vol.31, No.3, pp.315-326 (1995).

15) Lewis, D.D.: An Evaluation of Phrasal and
Culusterd Representations on the Text Cat-
egorization Task, 15th Annual International
ACM SIGIR Conference on Research and de-
velopment in Information Retrieval, pp.37-50
(1992).

16) 0000000000000 19910 9001992



506 goooooooo

080

17) 00000000000000000 JUMAN
00000 version 2.0 (1994).

18) EDROODOD 0000000 1.500000
000000000 (1995).

(00120 20 29000)
(00D1BO1011000)

o0 ooooooo

19630001986 0000000
gooooooooooooooao
go199o0 199200 0 Ooooon
gooooooooooooooo
gooooooobbooboooooo
gobooooooooobooooobooooooon
gbooooooooooooooooa

Mar. 2001

o0 0ooboooooboo

1956 0 0019790000000
= goooboooooooooan
4 y gbooooobooboooooogn

ooooooooooooboooon
A gooooocooobooooooo

gbooooocoooo

g goooooo

1946 0 0019690000000
gooooobooooogleroon
ooooooooooooooon
gooooooooooboobbonoo
gooooooboooooooooo
gooooboooooooooobooooboooooon
goooooooooooboooobooboobOoboo
oboooooooooooocoooobrooo
OooooooooooECOMOOOOOOOOOO
gooooobobo2c0000000000C00DOO
gooobobooooooooobooocoobooooboo
OOIEEEOOODO




