FE43EHE 10
2021510 H

BT 5 B R ¥

Journal of Electronics & Information Technology

S FH B B RFHEEFRE

G NS o
Oerp@rgritANTEFER FH4  213001)
P K FTEI A X EEREHEFTHELLLT L 100876)
O BARAATEM T E S L4 FM 213001)

B OB RHERFRNLES ). HARIE S AN ER S 2 U A A AR EE R BOU R AT A D B, e T
EERIRHEE BRI, AR F S0 & B A FIRHE e 45 SR 6 1), o] i 2 Zh 2 ¥ 4R S B0 R
U IRE T 14 510 36 S M08 O — > S T MR [ . 230 H B A AL d5 R AR S A0 g Kb ST 1 (WMRT) B 5 E
PRI SR BIVHEOE 0 25 B ANE B . FEUR, R AR 2 3 A5 R Al o 2R A5
BHSHRE. #)5, WMRISHAMS ML EFESN K8 E, 10N A FEHESE, 3479 w245
Fr(fmi) 38 3E . SEI64E SRR, WMRITEREW SCERME TR BEIHE S0 R E.

XEIR: RRIEESR: REE CFIME: bREE: shE R
FESHES: TNILLT XERFRIRAS: A
DOI: 10.11999/JEIT200615

SEHE: 1009-5896(2021)10-3028-07

Feature Selection Algorithm for Dynamically Weighted
Conditional Mutual Information

CHEN Xiaobo®

®(College of Computer Engineering, Jiangsu University of Technology, Changzhou 213001, China)
@(

ZHANG Li%®

Key Laboratory of Trustworthy Distributed Computing and Service (Ministry of Education),
Beiging University of Posts and Telecommunications, Beijing 100876, China)
@( The People's Bank of China, Changzhou Branch, Changzhou 213001, China)

Abstract: Feature selection is an essential step in the data preprocessing phase in the fields of machine learning,
natural language processing and data mining. In some feature selection algorithms based on information theory,
there is a problem that choosing different parameters means choosing different feature selection algorithms.
How to determine the dynamic, non-a priori weights and avoid the preset a priori parameters become an urgent
problem. A Dynamic Weighted Maximum Relevance and maximum Independence (WMRI) feature selection
algorithm is proposed in this paper. Firstly, the algorithm calculates the average value of the new classification
information and the retained classification information. Secondly, the standard deviation is used to dynamically
adjust the parameter weights of these two types of classification information. At last, WMRI and the other five
feature selection algorithms use ten different data sets on three classifiers for the fmi classification metrics
validation. The experimental results show that the WMRI method can improve the quality of feature subsets

and increase classification accuracy.
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F 3 KNN3 2RI 55 208 H i (%)

Higs WMRI IG-RFE CFR JMIM DCSF MRI
madelon 79.807 55.037(+4) 69.422(+) 76.654(+) 58.465(+) 77.999(+)
USPS 84.372 52.601(+) 55.796(+) 84.372(=) 48.376(+) 62.11(+)
COIL20 87.014 79.236(+) 79.306(+) 83.542(+) 79.236(+) 77.569(+)
musk2 74.002 68.065(+) 70.172(+) 70.592(+) 71.019(+4) 69.766(+)
CNAE-9 76.667 74.722(+4) 76.667(=) 52.315(+) 76.667(=) 76.667(+)
mfeat-kar 95.961 96.11(-) 95.905(+) 94.459(+) 95.908(+) 95.905(+)
ALLAML 73.873 72.29(+) 68.774(+) 73.873(=) 68.211(+) 62.403(+)
wpbc 36.298 29.482(+) 33.427(+) 27.814(+) 33.423(+) 36.298(=)
Isolet 57.628 47.756(+) 46.795(+) 45.705(+) 51.154(+4) 48.91(+)
semeion 75.196 64.981(+) 68.989(+) 55.015(+) 73.501(+) 68.728(+)
1A 74.082 64.028 66.525 66.434 65.596 67.636

W/T/L 9/0/1 9/1/0 8/2/0 9/1/0 9/1/0
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Fma WMRI IG-RFE CFR JMIM DCSF MRI
madelon 79.886 53.653(+4) 69.305(+) 65.302(+) 57.808(+) 78.694(+)
USPS 75.94 71.756(+) 76.198(-) 75.66(-+) 72.057(+) 77.908(-)
COIL20 78.403 68.889(+) 71.944(+) 72.014(+) 78.333(+) 71.944(+)
musk?2 66.42 63.485(+) 61.612(+) 66.433(-) 64.499(+) 61.981(+)
CNAE-9 81.481 80.833(+) 81.481(=) 62.593(+) 81.481(=) 81.481(=)
mfeat-kar 85.058 84.563(+) 84.863(+) 81.612(+) 84.914(+) 84.915(+)
ALLAML 74.815 69.619(+) 59.606(+) 73.553(+4) 70.523(+) 59.499(+)
wpbc 35.483 27.942(+) 31.991(+) 29.547(+4) 31.757(+) 35.176(+)
Isolet 53.141 41.667(+4) 50.513(+) 39.936(+) 52.372(+) 52.244(+)
semeion 72.311 65.974(+) 67.614(+) 55.03(+) 70.435(+4) 67.355(+)
S 70.258 62.854 65.518 62.183 66.455 67.129

W/T/L 10/0/0 8/1/1 9/0/1 9/1/0 8/1/1
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Hipa WMRI IG-RFE CFR JMIM DCSF MRI
madelon 81.308 53.882(+) 70.499(+) 64.306(+) 60.227(+) 81.04(+4)
USPS 84.414 79.038(+) 82.791(+) 84.091(+) 79.662(+) 84.018(+)
COIL20 88.681 80.972(+) 82.847(+) 80.278(+) 84.653(+) 82.222(+)
musk2 69.379 65.138(+) 67.886(+) 68.695(+) 67.229(+) 68.917(+)
CNAE-9 82.222 81.667(+) 81.852(+) 62.407(+) 81.944(+) 82.037(+)
mfeat-kar 89.53 83.666(+) 83.812(+) 89.024(+) 87.581(+) 88.52(+)
ALLAML 84.683 72.504(+) 69.367(+) 80.73(+) 71.824(+) 64.132(+)
wpbc 45.655 43.239(+) 45.496(+) 44.105(+) 45.059(+) 44.067(+)
Isolet 60.641 48.782(+) 55.833(+) 46.538(+) 60.128(+) 58.013(+)
semeion 78.722 69.169(+) 73.203(+) 59.113(+) 76.269(+) 73.33(+)

FHME 76.524 67.806 71.359 67.929 71.458 72.63
W/T/L 10/0/0 10/0/0 10/0/0 10/0/0 10/0/0
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