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A Study on Feature Selection for kNN Classifier using
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ABSTRACT

This study investigated the classification performance of a kNN classifier using the feature
selection methods based on document frequency (DF) and collection frequency (CF). The results
of the experiments, which used HKIB—20000 data, were as follows. First, the feature selection
methods that used high—frequency terms and removed low—frequency terms by the CF criterion
achieved better classification performance than those using the DF criterion. Second, neither DF
nor CF methods performed well when low—frequency terms were selected first in the feature
selection process. Last, combining CF and DF criteria did not result in better classification
performance than using the single feature selection criterion of DF or CF.

Keywords: Automatic classification, Feature selection, kNN classifier, Document frequency,
Collection frequency
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DF A >5 >10 >20 >30 >50 >80 | >100 | >150 | >300 | >500 | >800 |>1000

KNN20 (—0.0101 [-0.1734 | 0.0276| 0.0075(-0.0126| 0.0176|—0.0452 |-0.0854 | 0.0025| 0.1482| 0.2638| 0.0402

kINN30 [-0.0578 | =0.0955 | -0.0477 | 0.0628 |-0.0050 | 0.0126|-0.0427|-0.1106|-0.0025| 0.1407| 0.1734| 0.1407

kNN40 |-0.1106 |-0.0678 | -0.0503 | 0.0779| 0.0276 |-0.0050|-0.0402|-0.1457| 0.0050| 0.1432| 0.1809| 0.1307

kNN50 (-0.1432 {=0.0427 [=0.0603 | 0.1055| 0.0151 | 0.0101 |=0.0503 |-0.1357 |-0.0251 | 0.1608| 0.2538| 0.0503

kNN60 |—0.2010 |-0.0126 | -0.0226 | 0.1005| 0.0302| 0.0025|-0.0477|-0.1533|-0.0276| 0.1633| 0.2663| 0.0452

AVG |-0.1045|-0.0784 |-0.0286 | 0.0709| 0.0111| 0.0075|-0.0452|-0.1261|-0.0095| 0.1513| 0.2276| 0.0814
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CF >5 >10 | >20 | >30 | >50 | >80 | >100 | >150 | >300 | >500 | >800 | >1000 | >1300 | >2000

A | 9,852 | 6,688 | 4,228 | 3,138 | 2,056 | 1,343 | 1,077 | 683 | 292 | 145 66 38 15 4

KNN20 | 0.3543 | 0.4146 | 0.4422 | 0.2789 | 0.4548 | 0.4673 | 0.4095 | 0.5704 | 0.6307 | 0.6432 | 0.5754 | 0.5327 | 0.4271 | 0.1080

KNN30 | 0.3166 | 0.3668 | 0.4095 | 0.2688 | 0.4472 | 0.4698 | 0.3920 | 0.5302 | 0.6432 | 0.6281 | 0.5879 | 0.5427 | 0.4221 | 0.1080

kNN40 | 0.3015 ] 0.3342 | 0.4121 | 0.2789 | 0.4347 | 0.4497 | 0.3593 | 0.5201 | 0.6608 | 0.6181 | 0.5879 | 0.5452 | 0.4472 | 0.1080

KNN50 | 0.2889 | 0.3266 | 0.4095 | 0.3317 | 0.4146 | 0.4548 | 0.3467 | 0.4950 | 0.6658 | 0.6206 | 0.5905 | 0.5352 | 0.4548 | 0.1080

KNN60 | 0.2814 | 0.3166 | 0.4020 | 0.3618 | 0.4121 | 0.4472 | 0.3392 | 0.4799 | 0.6558 | 0.6181 | 0.5879 | 0.5427 | 0.4472 | 0.1080

AVG | 0.3085]0.3518 | 0.4151 | 0.3040 | 0.4327 | 0.4578 | 0.3693 | 0.5191 | 0.6513 | 0.6256 | 0.5859 | 0.5397 | 0.4397 | 0.1080
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CF <5 | <10 | <15 | <20 | <30 | <50 | <80 | <100 | <150 | <300 | <500 | <800 | <1000 | <1300 | <2000

A 4| 7,549 11,349| 13,100| 14,127| 15,278 16,406/ 17,140| 17,410| 17,806| 18,205| 18,353 18,432| 18,460 18,483| 18,494

KNN20 | 0.2965] 0.2814 0.3040| 0.3040| 0.2940| 0.2990| 0.2990| 0.3090] 0.3015| 0.2990| 0.3116| 0.3191| 0.3266| 0.3342 0.3342

KNN30 | 0.2915] 0.2764| 0.2915| 0.2915] 0.3141| 0.2663 0.2688| 0.2889] 0.2739] 0.2739| 0.2789| 0.2915] 0.3015| 0.3090 0.3191

KNN40 | 0.2789] 0.2688| 0.2688| 0.2688| 0.2714| 0.2663| 0.2688| 0.2739] 0.2688| 0.2714{ 0.2739| 0.2814| 0.2915| 0.2940| 0.3040

KNN50 | 0.2915] 0.2663] 0.2688| 0.2688| 0.2688| 0.2663| 0.2688| 0.2688 0.2688| 0.2739| 0.2739| 0.2814| 0.2965 0.2990| 0.3065

KNNG60 | 0.3090] 0.2663| 0.2663| 0.2663| 0.2663| 0.2663| 0.2688 0.2688 0.2688| 0.2739| 0.2739| 0.2814| 0.2940| 0.2990| 0.3040

AVG [0.2935] 0.2719] 0.2799| 0.2799| 0.2829| 0.2729| 0.2749| 0.2819] 0.2764| 0.2784| 0.2824| 0.2910| 0.3020| 0.3070{ 0.3136
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T AHel MES o gste] A A4 /17 A& Ak HKIB-20009] 3 WA 489 2
W A4S B A 1111%9] £RY5) 2718 /A% ols NS TNE 972 43
& 204 Telstlr BE AU 543 enae Ra9 $3 uet 2okl £ o

TR BE ANES SHOR AHESe] A ARSHE B $& A5S A 2ad
FE ANE AYE 57 got A9 |G Zolelw, T2 EHQ WS ATHE AL
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= = 7= (Casel, Case?, Case3) 9] A& o] E7A
73} 29Ut Case2 U4 At A5 ztol& HodF7] §18) Casel s HIE 22 77+ O] mlA 3}
A 2435 o] Al 7R 2 Foll 7S T2 45S 7HA AL Case2® 061019] 7S 7HASith

(E 7y BBIES MRS SXIHOl XE
Casel Case2 Case3 Case4 Cased
Z3 1 | 150 <DF < 1000 | 300 < DF < 1000 202 1<)IPF> 20300 300 < CF < 2000 | 250 < CF < 2000
A 361 131 1,032 288 314
kNN20 0.5955 0.5955 0.5528 0.6256 0.6281
kNN30 0.6005 0.6131 0.5829 0.6332 0.6382
kNN40 0.6080 0.6030 0.6005 0.6508 0.6457
kNN50 0.5955 0.6131 0.6005 0.6457 0.6508
kNN60 0.5930 0.6256 0.5905 0.6533 0.6407
AVG 0.5985 0.6101 0.5854 0.6417 0.6407
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Caseb Case7 Case8 Case9 Casel0 Casell
DF > 150 DF > 150 |[100< DF <500|100< DF <500|150< DF <300 | 150< DF <300
z8 x4 or and and or and or
CF > 300 CF > 300 |100< CF <1300|100< CF <1300|300< CF <500 | 300< CF <500
A 387 268 575 1,076 135 347
kNN20 0.6206 0.6256 0.4799 0.4070 0.5578 0.4774
kNN30 0.6080 0.6332 0.4623 0.3894 0.5352 0.5251
kNN40 0.6005 0.6357 0.4422 0.3618 0.5126 0.5553
kNN50 0.5930 0.6281 0.4196 0.3492 0.5050 0.5628
kNN60 0.5779 0.6307 0.4020 0.3367 0.4849 0.5477
AVG 0.6000 0.6307 0.4412 0.3688 0.5191 0.5337
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