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An Empirical Study on Improving the Performance of Text
Categorization Considering the Relationships between Feature Selection
Criteria and Weighting Methods
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ABSTRACT

This study aims to find consistent strategies for feature selection and feature weighting methods,
which can improve the effectiveness and efficiency of kNN text clessifier. Feature selection criteria and
feature weighting methods are as important factor as classification algorithms to achieve good
performance of text categorization systems. Most of the former studies chose conflicting strategies for
feature selection criteria and weighting methods. In this study, the performance of several feature
selection criteria are measured considering the storage space for inverted index records and the
classification time. The classification experiments in this study are conducted to examine the performance
of IDF as feature selection criteria and the performance of conventionel feature selection criteria, e.g.
mutual information, as feature weighting methods. The results of these experimenzs suggest that using
those measures which prefer low-frequency features as feature selection criterion and also as feature
weighting method, we can increase the classification speed up to three or five times without loosing
classification accuracy.
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AR A AR e
27 (%) DF 1G GSS JAC COS CHI RM1J LOR MI
10% 48.7% 41.1% 39.5% 31.6% 21.8% 14.7% 8.5% 3.7% 34%
20% 64.1% 56.7% 55.8% 52.0% 36.1% 26.1% 151% 5.9% 70%
30% 735% 66.9% 65.9% 64.7% 47.0% 36.0% 21.8% 11.5% 12.7%
40% 80.1% 74.8% 73.9% 74.0% 59.3% 47.5% 28.0% 18.0% 165%
50% 85.2% 81.0% 79.7% 79.8% 67.7% 55.6% 36.0% 24.0% 20.8%
60% 89.5% 86.0% 84.2% 851% 75.8% 64.2% 43.5% 30.3% 28.7%
70% 92.9% 90.9% 89.9% 90.1% 82.2% 73.0% 51.1% 41.1% 36.6%
80% 96.3% 94.8% 93.4% 94.6% 89.3% 81.2% 62.1% 51.5% 474%
90% 98.5% 98.1% 96.2% 97.8% 94.4% 90.7% 75.9% 67.4% 62.8%
100% 1000% | 100.0% | 100.0% | 1000% | 100.0% | 100.0% | 1000% | 100.0% | 100.0%
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27 (%) DF 1G GSS JAC COS CHI RM1J LOR MI
10% 75.2% 73.2% 71.4% 72.0% 61.2% 44.4% 10.7% 1.5% 1.7%
20% 84.6% 83.1% 81.8% 82.0% 73.8% 59.6% 17.0% 2.3% 4.1%
30% 89.3% 88.1% 87.3% 87.3% 80.1% 69.6% 22.6% 51% 56%
40% 92.3% 91.4% 90.2% 90.3% 84.7% 76.4% 27.9% 9.1% 9.3%
50% 945% 93.8% 92.8% 93.0% 88.7% 82.0% 34.6% 13.0% 125%
60% 96.2% 95.7% 94.7% 951% 91.5% 86.3% 40.4% 17.5% 178%
70% 97.6% 97.3% 97.0% 96.7% 93.8% 89.3% 47.6% 23.1% 20.9%
80% 98.7% 98.6% 97.7% 98.2% 96.1% 93.4% 55.5% 32.3% 29.7%
90% 99.5% 99.5% 98.8% 99.3% 98.2% 96.6% 68.1% 44.8% 41.2%
100% 1000% | 100.0% | 100.0% | 1000% | 100.0% | 100.0% | 1000% | 100.0% | 100.0%
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AYNDE Eow Wlete 49e $98 0% ANE AFue AgEE slEe) B
Arth o] ARddM = A FFE LAANTIA Pl F A FFE VIESE Hlete A
A AR R, & mAdEIE o) AN A AF7)F BPaT $
5 AANAS W) 2 A 43 1FE P B9 A 5 dg A g%
FASS Blueideh EXAEEES] FE ANEE AE 2 A3 7180 shEA
SEde) $E Ure SR A 35 /58S AR uaA 9,
o] o] Hrh o] ARolA A FAI¥TH ZRARII 0] FFR(ARIFIES F )
& wdels A2 58 R0 R A B 100%AE 10% EAEH ZolelA 7}
of W) o Aol B BAE EHeKE  BRAE AY J1Ed] wE i AR
A F50) W NEoR SEF HE A RRAES VI 2%E & He Y D,
=3 (& 673 (1" 8>l AT
(H 6) [aF Molmle]l BRMS H|W (KFCM-89%, 00|32 Ha MetE)
A 43 N

A o) la) E'_

A DF G GSS CHI RMIJ LOR MI [DF
10% 0.2360 0.4888 0.4085 0.5193 0.4896 0.5538 0.4486 0.4462
20% 0.4101 0.5321 0.5666 0.6051 0.5883 0.6011 0.5987 0.5233
30% 0.5153 0.6067 0.5738 0.6156 0.6188 0.6188 0.6380 0.5690
40% 0.5281 0.5915 0.5947 0.6445 0.6493 0.6308 0.6180 0.5843
50% 0.5120 0.6244 0.6332 0.6573 0.6324 0.6445 0.6348 0.5915
60% 0.5047 0.6076 0.6212 0.6501 0.6388 0.6493 0.6525 0.6308
70% 0.6059 0.6284 0.6284 0.6397 0.6501 0.6533 0.6356 0.6252
80% 0.6156 0.6180 0.6148 0.6244 0.6493 0.6453 0.6509 0.6380
90% 0.6292 0.6308 0.6364 0.6292 0.6429 0.6517 0.6445 0.6429
100% 0.6364 0.6364 0.6364 0.6364 0.6364 0.6364 0.6364 0.6364
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Hlm (TREND-12746, 00|32

T HaE)

<

A 43 /1%
A o) la) E'_
A DF 1G GSS CHI RMIJ LOR MI IDF
10% 03374 0.5190 0.5215 0.6220 0.6213 0.6124 0.4818 0.5593
20% 04778 0.5898 0.6183 0.6515 0.6488 0.6554 0.5978 0.6013
30% 0.5534 0.6334 0.6363 0.6657 0.6673 0.6710 0.6579 0.6343
40% 0.5865 0.6491 0.6538 0.6731 0.6755 0.6737 0.6721 0.6499
50% 0.6323 0.6597 0.6652 0.6769 0.6780 0.6773 0.6778 0.6652
60% 0.6590 0.6732 0.6709 0.6756 0.6813 0.6825 0.6825 0.6746
70% 0.6685 0.6771 0.6712 0.6789 0.6860 0.6835 0.6829 0.6803
80% 0.6739 0.6764 0.6812 0.6811 0.6853 0.6837 0.6842 0.6823
90% 0.6807 0.6827 0.6858 0.6820 0.6844 0.6829 0.6821 0.6833
100% 0.6816 0.6816 0.6816 0.6816 0.6816 0.6816 0.6816 0.6816
*EY FES TY AR ARA(VIES S IELR Y Avel F2
A Aol #EE AME ted 2tk W= 22e Neshs Aogu s vlus) B
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2 ANE A ME 71ED A0 ey B9tk ok 3 A 48 /IR0 2
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E A8 AE NEE 488 A9 o5 A4 o) e TAB LANBE N)EoR
52 ugn PRAFE B Qo] ol gHelAe g

ABHOE Ad AAe) A% B0 SRS A A QRAIE AL BLHOE of
R S AT EAILAAA /1

T} mhepA ko] ARellA AQlatdde] i
AXAIAA 10% AAE] 90% FFH) ©]
7V e Wl APAzke 545
(FE D (F 8ol AT

APAIE FA0NA Bt AR vhea} 7t
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i [T
ne
rr
=
Ln?
L
Ku
3L
o
£

5.9 AlsiAj7H 7[E 25 As BjD oA e S Aleste SR A
A 7lEE ARIEe] R E FasiyEE A
ENN #5771 7148 719e] AsdF PAIZR] w5 EIE AA velsth JEY
GIHE FAM EREEIF 7P =9 ol St GSS AT Afole Alude]
&3t Ao® 484 drkManning and TFEE AL 10%7HA] ZoldEle A A
Schiitze 1999). °]d @S F5317] HsiA 7+ KFCM-896 Astollx= 30%, TREND-
ENN #7719 FAEFEEE FIA717] 9 12746 ANAE= 40%NE HasE=d 13
oF AR AL ArH(elAE 20020 o)A t} Aleiutdel FRE 50%7HA9 Fol= A
&, 458 2003: Bell and Moffat 1996: Qo= APATRE 90% IR AQEo] ¢
Persin 1994: Zhou et al. 2003). Wb & Za3t vusieict .
AL APA7RE 7|Eo R 7 AA AA 7)FE A, ANE A Aeske ERAE A
o] B A%< Hlwshs A& kNN #7719 A 7l ARlEde] RE %‘?— Fhol] whzpA]
288t SHAA 2 ofnr} 9k APAIZH] w5 Gt & SR YERET

(E 8) Z2F Aolmfgle] 2F MEAIZH B (KFCM-896)

R A4 84 N
e DF IG GSS CHI RM1J LOR MI [DF
10% 45.6% 38.3% 33.9% 18.3% 13.6% 8.1% 8.0% 6.7%
20% 64.7% 57.3% 56.6% 25.7% 17.8% 12.6% 9.2% 75%
30% 77.5% 69.3% 68.2% 411% 23.5% 16.2% 12.2% 8.3%
40% 85.0% 78.5% 77.9% 50.7% 28.3% 22.4% 16.4% 11.0%
50% 90.1% 84.8% 86.3% 604% 36.9% 291% 22.4% 146%
60% 93.7% 89.3% 90.6% 69.8% 43.0% 37.8% 30.4% 198%
70% 95.8% 92.5% 93.5% 76.0% 53.7% 46.5% 39.4% 275%
80% 971% 95.0% 95.9% 86.1% 63.5% 57.3% 51.7% 40.3%
90% 97.8% 95.7% 97.6% 93.2% 75.9% 75.8% 65.5% 59.6%
100% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

*Has) B AU AET 49 ARIE L0%E AFE
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R A4 48 %

e DF IG GSS CHI RM1J LOR MI [DF
10% 47.8% 42.2% 44.9% 14.3% 54% 1.7% 1.4% 0.9%
20% 68.2% 64.5% 67.8% 33.0% 10.3% 3.8% 2.4% 12%
30% 80.9% 771.1% 78.1% 52.1% 15.9% 6.4% 4.5% 18%
40% 88.3% 86.0% 82.2% 63.3% 20.4% 12.2% 8.0% 3.0%
50% 92.9% 91.6% 89.5% 73.0% 25.8% 18.4% 11.6% 55%
60% 95.6% 94.8% 93.2% 83.2% 33.4% 25.6% 17.9% 10.1%
70% 97.0% 96.7% 95.8% 914% 45.1% 41.5% 28.1% 17.7%
80% 97.6% 97.1% 97.5% 96.6% 57.4% 57.5% 39.7% 36.7%
90% 97.9% 97.5% 97.8% 98.8% 74.9% 92.3% 61.0% 51.0%
100% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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(B 10 2R MY 7IEUS 7TIERIZ HE8 £2 (KFCM-896)

Ad A g 71E

IG GSS CHI RMIJ LOR YULE MI IDF
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