Application of Document Self-Expansion to

Text Categorization

510 242
TEL: 02-29031111 ext 2333, FAX: 02-29017405
tseng@lins.fju.edu.tw

document classification or text
categorization class or category



Reuter-21578 test collection 90 7770
10 75% 719
20 0.5% 2
Reuters [1]




[2-5]

maximization EM [6-7] co-training [8] EM

Co-training
CMU
12 776
4.3%
3.3%[8]

EM Co-training

expectation
Co-training
Nigam  Ghani
263
co-training 54% EM
12+776= 788

co-training EM
EM  Co-training



expansion
guery expansion [9]

[10]



2+4+3=9
Tseng maximally
repeated string  [11]
S
Yang
Chi-sguare
Information Gain [12] T
C Chi-square T C
c*(T.C) = (TP TN-FN~ FP)?
’ (TP+FN)(FP+TN)(TP + FP)(FN + TN)
Chi-sguare Chi-square
Chi-sguare N
T C
T
TP FN
C FP TN
Ng [13] Chi-square
Chi-sgaure
C C

Ng Chi-square



(TP" TN-FN’ FP)

Co(T,C) =
(TP +FN)(FP+ TN)(TP + FP)(FN + TN)
Chi-sguare Chi-square
-0.7880
-0.3169 Chi-sguare 0.6210 0.1004
Chi-sguare
Chi-square
0.6210 0.6210 0.7880 0.2854
0.1004 0.1004 0.3169 0.2231
0.0815 0.0815 0.2009 0.2231
0.0425 0.0498 0.1764 0.2062
0.0404 0.0498 0.1629 0.1764
0.0311 0.0425 0.1563 0.1484
Chi-sguare
Yang Chi-sgaure
K
bias
2001 PC home Online PC
home 12 News



9.87

PC home 26
WebDes 2.10
News 914 30
WebDes 1686 90
7 3
News

1 232 | 99 | 331 | 7 29 | 12 | 41

2 117 | 50 | 167 | 8 18 7 25

3 78 | 33 | 111 | 9 12 4 16

4 53 | 22 | 75 | 10 10 4 14

5 40 | 17 | 57 | 11 10 4 14

6 38 | 15 | 53 | 12 7 3 10

WebDes
1 262 | 112 | 374 | 14 25 | 10 | 35
2 194 | 82 | 276 | 15 24 | 10 | 34
3 140 | 59 | 199 | 16 17 6 23
4 66 | 27 | 93 | 17 16 6 22
5 53 | 22 | 75 | 18 Proxy 14 5 19
6 53 | 22 | 75 | 19 Plug-in 12 5 17
7 ISP 49 | 21 | 70 | 20 11 4 15
8 45 | 18 | 63 | 21 1 4 15
9 40 | 17 | 57 | 22 10 4 14
10 36 | 15 | 51 | 23 6 2 8
1 35 | 14 | 49 | 24 |BBS 5 2 7
12 33 | 14 | 47 | 25 Intranet 4 2 6
13 27 | 11 | 38 | 26 2 2 4
SVM  Support
Vector Machine KNN K-Nearest Neighbor
Thorsten Joachims SVMlight SVM [14-15]

7



SvMlight

SVMlight
SVM binary classifier C
C SVM
SVMlight
KNN KNN
sin(d,, q) = st
(bytesize, )™ (& &,
g di Ok ik k
frequency inverse document frequency
byte Singhal
Singhal OCR
bytesize Cosine [16-18]
KNN
y(@.c)= & sSm(d,q)y(d,c)
d;T KNN
y(de) 1 O d c KNN
K K 20
c q
[2-3
SVM
Chi-square 0 KNN News
WebDes 1
Tseng

5% 10% 20% 40% 100%
100/p p

KNN

term

bytes Z€&y;

[19]

Cosine



np®> P n News

10 20 30 WebDes 40 60 80 News WebDes
5% News
2 =100.05*° 4 6 WebDes
8 13 17
E E
E
bias MicroF MacroF
P 24 TP
icroF = =
2 &LTR AL FR AL
Macronlé_c_ - 2 TR
C 7 "=12" TR+FR +FN,
C [ TP, TruePositive FP. Fase Positive
FN; False Negative [
[ [ i i [ F
P R F = 2PR/(P+R) = 2TP/(2TP+FP+FN)
P=TP/(TP+FP) R=TP/(TP+FN)
MicroF
MacroF
MicroF MacroF
KNN SVM KNN
SVM s t
1.
2.
3. MacroF MicroF
4,



6.
KNN SVM SVM
KNN MicroF MacroF SVM  KNN
7.
SVM MicroF 0.78
0.71
8.
(@ News MicroF
Sample KNN KNNs K NNt SVM SVMs SVMt
5% 0.47 0.51 0.48 0.40 0.45 0.41
10% 0.58 0.64 0.60 0.57 0.60 0.59
20% 0.70 0.67 0.70 0.63 0.62 0.68
40% 0.72 0.72 0.72 0.63 0.65 0.71
100% 0.79 0.78 0.77 0.71 0.72 0.74
(b) News M acr oF
Sample KNN KNNs K NNt SVM SVMs SVMt
5% 0.30 0.35 0.28 0.19 0.29 0.27
10% 0.32 0.49 0.40 0.31 0.42 0.42
20% 0.50 0.54 0.52 0.45 0.49 0.54
40% 0.62 0.61 0.65 0.49 0.55 0.61
100% 0.73 0.76 0.70 0.64 0.66 0.69
(@ WebDes MicroF
Sample KNN KNNs K NNt SVM SVMs SVMt
5% 0.64 0.69 0.67 0.67 0.68 0.67
10% 0.69 0.70 0.70 0.71 0.70 0.72
20% 0.67 0.73 0.74 0.65 0.73 0.75
40% 0.75 0.75 0.76 0.78 0.77 0.79
100% 0.78 0.78 0.78 0.78 0.78 0.78

10




(b) WebDes M acroF

Sample KNN KNNs KNNt SVM SVMs SVMt
5% 0.32 043 0.39 0.35 043 0.37
10% 0.38 0.46 0.45 0.42 0.49 0.47
20% 0.45 0.49 0.51 0.46 0.52 0.54
40% 0.55 0.57 0.58 0.61 0.63 0.61
100% 0.58 0.63 0.61 0.67 0.66 0.67
5
EM
EM

NS C-29224830 3-0 1-7

[1] Yiming Yang, "A Study on Thresholding Strategies for Text Categorization,"
Proceedings of the 23rd Annual International ACM-SIGIR Conference on Research and
Development in Information Retrieval, 2001, pp. 137-145.

11



[2] Fabrizio Sebastiani, “Machine Learning in Automated Text Categorization,” ACM
Computing Surveys, 34(1):1-47, 2002.

[3] " L2002 6

68 62-83.

[4] Fabrizio Sebastiani, Alessandro Sperduti and Nicola Vadambrini, "An Improved
Boosting Algorithm and its Application to Text Categorization," Proceedings of the 9th
International Conference on Information and Knowledge Management CIKM 2000, Pages
78 - 85.

[5] Yiming Yang and Xin Liu, "A Re-Examination of Text Categorization Methods,"
Proceedings of the 22nd Annual International ACM-SIGIR Conference on Research and
Development in Information Retrieval, 1999, Pages 42 - 49.

[6] K. Nigam, A. McCalum, S. Thrun, and T. Mitchell, "Text classification from labeled and
unlabeled documents using EM," Machine Learning, 39(2/3):103-134, 2000.

[7] A. P. Dempster, N. M. Laird, and D. B. Rubin, "Maximum likelihood from incomplete
data via the EM agorithm," Journal of the Royal Statistical Society, Series B, 39(1):1-38,
1977.

[8] Kamal Nigam and Rayid Ghani, "Analyzing the Effectiveness and Applicability of
Co-training," Proceedings of the ninth international conference on information and
knowledge management CIKM 2000, McLean, Virginia, United States, pp. 86 — 93.

[9] William B. Frakes and Ricardo Baeza-Y ates, Infomation Retrieval: Data Sructure and
Algorithms, Prentice Hall, 1992.

[10] Amit Singhal and Fernando Pereira “Document Expansion for Speech Retrieval,”
Proceedings of the 2th Annual International ACM-SIGIR Conference on Research and
Development in Information Retrieval, 1999, pp.34-41.

[11] : : , 269

, 2000 9 ,ISBN 957-99750-3-2,

[12] Yiming Yang and J. Pedersen, "A Comparative Study on Feature Selection in Text
Categorization,” Proceedings of the International Conference on Machine Learning
(ICML'97), 1997, pp. 412-420.

[13] Hwee Tou Ng, Wei Boon Goh and Kok Leong Low, "Feature Selection, Perception
Learning, and a Usability Case Study for Text Categorization," Proceedings of the 20th
Annua International ACM-SIGIR Conference on Research and Development in
Information Retrieval, 1997, Pages 67 - 73.

[14] Thorsten Joachims, SVMlight: Support Vector Machine, version 5,
http://svmlight.joachims.org/, 2002/03/07.

[15] Thorsten Joachims, "A Statistical Learning Model of Text Classification for Support
Vector Machines," Proceedings of the 23rd Annual International ACM-SIGIR Conference
on Research and Development in Information Retrieval, 2001, pp. 128-136.

12



[16] Amit Singhal, Gerard Salton, and Chris Buckley, "Length Normalization in Degraded
Text Collections," Proceedings of Fifth Annual Symposium on Document Analysis and
Information Retrieval, April 15-17, 1996, pp. 149-162.

[17] Yuen-Hsien Tseng, "Automatic Cataloguing and Searching for Retrospective Data by
Use of OCR Text", Journal of American Society for Information Science and Technology,
Vol. 52, No. 5, 2001, pp. 378-390.

[18] Yuen-Hsien Tseng and Douglas W. Oard, "Document Image Retrieval Techniques for
Chinese" Proceedings of the Fourth Symposium on Document Image Understanding
Technology, Columbia Maryland, April 23-25th, 2001, pp. 151-158.

[19] Yuen-Hsien Tseng, "Automatic Thesaurus Generation for Chinese Documents", Journal
of the American Society for Information Science and Technology, Vol. 53, No. 13, 2002,
pp. 1130-1138.

13



