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Feature Selection Algorithm-based Approximate Markov Blanket and Dynamic Mutual Information

YAO Xu WANG Xiao-dan ZHANG Yuxi QUAN Wen
(Department of Computer Engineering, Missile Colleg_e,Air Force Engineering University, Sanyuan 713800, China)

Abstract To resolve the poor performance of classification owing to the irrelevant and redundancy features, feature se-
lection algorithm based on approximate Markov Blanket and dynamic mutual information was proposed. The algorithm
uses mutual information as the evaluation criteria of feature relevance, which is dynamically estimated on the unrecog-
nized samples. Redundancy features were removed exactly by approximate Markov Blanket, So a small size feature sub-
set can be attained with the proposed algorithm. To attest the validity, we made experiments on UCI data sets with sup-
port vector machine as the classifier, compared with DMIFS and ReliefF algorithms, Experiments result suggest that,

compared with original feature set, the feature subset size obtained by the proposed algorithm is much less than original

feature set and performance on actual classification is better than or as good as that by original feature set.
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2.1 Markov Blanket

1996 4, Koller 1 Sahami®™ ¥ ¥ Markov Blanket 3] A
BIHSHE 38 B o, 78 M I A AE 0 i B p UAR IR B B A 1E
Markov Blanket 4r¥E. T E 45 H Markov Blanket f)—&6 5t
AHEE, % TF Markov Blanket A7 SHHAR 2 JLCHR6].

E X 1(Markov Blanket) %45 —MFIE fi AL TH
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Problem # Train 4 Attributes # Classes
Breast-cancer-wisconsin 699 10 2
Hepatitis 155 19 2
Tonosphere 351 34 2
Sonar 208 60 2
Iris 150 4 3
Glass 214 10 7
Ecoli 336 8 8
Soybean 307 35 19
4,2 AEigit

BT WRIF TR E ¥ AMBDMI B9 #EBE, 76 th i 42
UCT #4750, 35 CER(13 148 1 9 B B DMIFS fi&
1 ReliefF #ATX . B4 E 8 MIBE F A BRI
AT WA R BT ER; SRS LB R R MR e B B e 7
FBARE F AR IEHR, I 4 HBIFIH AT AR FHE 1
HH S RIN FRIEL; BUS B R TR MM &4
T, &% AMBDMI 5 ReliefF f4 K IEH R,

WL SVM 441288, B3k B PRTool(http: //www.
prtools. org) T HAH, IR HLERELE N 2G WFE, 2. 80G CPU,
B ETF Matlab?. 10(R2010a) 328,

4.3 HBERMOH

BRI M A6 TE 5 309/ BEXT 40 SCHR H BB ¥ AMBDMI
55 g DMIFS F ReliefF #4738, X 7 HHRELEREmMAT
LG BRA 10 HAS X RAE, #1710 Wik, A AR
HRB 10 KRR FME., HPoRERRELHIHE
HTEFEAER SUHMEEFERE., H3AHT 8 MRS
b REATIE R R ) SVM R IERHR,

# 3 BYEE ERITIHE RSN R ERE R EEKTER
0. 95 MEMFXME (%)

HEE AAEHE KEE HREHE
Breast-cancer-wisconsin 96, 6811, 56 Iris 95. 80k3. 56
Hepatitis 62.15+8. 38 Glass 79. 4215. 56
Tonosphere 91, 25k3. 22 Ecoli 86, 0214, 64
Sonar 88, 474+5.02 Soybean 90, 96+3. 19

MEITUE Y, BREIESE Hepatitis.Glass PL5b, He ¥
EEPEHASH OB BE; BAEE Hepatitis 725 FH BT
BRAEAT R ST R EREN Y 62.15%, HEBIF
X B K s BAB 5 Glass 7N FAFT A RFIL AT KR HT
SYRIEHRN 79. 420, AT RIEEE G EH KRN
RERE., R4GET SHRLEREERE S MERE LD
SrRIERR LK.

F4 FRTHMEASERBINRERER BFKFHO. 958

BEXED
ik

RER DMIFS ReliefF AMBDMI
Breast-cancer-wisconsin 95, 94%.69  96,69+1.57 96.11+1.76
Hepatitis 65.77+6.72  66.37x7.4  66,18+7.69
ionosphere 88.29+2.86 91,251+2.16 90.32%2.40
Sonar 74.43+7.29 86.3415,74  85.40+45.85
Iris 95.39+3.52  95,80£3.74 95 40£3.52
Glass 80.244-7.09  80.04+6.33 80.28+7.08
Ecoli 80.62+4.64 80.611+6.13 80,6615, 34
Soybean 89.99+4.51 91,67+4.54 91, 86£3.52

MFE 4 7T LIE H, £ Breast-cancer-wisconsin, Hepatitis,
ionosphere,Soybean 4 ¥ #E4 I, AMBDMI 8 ¥ 1) 4r 2 iE



Bk DMIFS B0 T 0. 17%,1. 01%,2. 03%,
1. 87% . 4E Iris.Glass Ecoli 3 M#E4 |, Bk AMBDMI -5
B3 DMIFS M2 EHRRERR T . BEAESIESE Sonar b,
5 DMIFS #i tt, AMBDMI HEM A RERER B T
10. 97% . AMBDMI # % 55 ReliefF B k53R E R AR
Y, ZEFE S Hepatitis, Glass, Soybean b, 1%} THE R £
KR B R HE 42 b B9 5 28 0L, vk AMBDMI iy 4328 1E
RS ERBE T 4.03%.0. 86%.0. 90%. A IEHH RN
B AR, TR S T X U0 B B AR AR TR 1E R R 3
T HE—ERE LED TSI ERENEW, 5 T SVM
HIREFHE, 7 8 MEE LS IEETRENER
XERT AE S, ZEB BB Breast-cancer-wisconsin, ionosphere,
Iris.Ecoli, Soybean I-,3 FhE®AF e, BERIESE
Hepatitis,Sonar 1 Glass b, A K€ . 7E Sonar FIEE -,
B AMBDMI A%t F DMIFS B R E. WNE 3T UEH,
TERPERE Hepatitis, Sonar 1 Glass | BYE {5 X A% T H A
SABIEERNERR. ALBENAREERSEEEE
B KA.

R 5 BT BIFE R T A RIRHE L RE A 0 B/ MEAE T
SR . I3 5 FTLUE B, #%) T ReliefF 8 3%, DMIFS
1 AMBDMI B ¥ BB B AHE TR MEE PMRZ, ZRE
X ReliefF B3 REEXBRTOLAFIE , ARERBRITRIFIE. Bt
FREREFENNGD 88, BT HRRE . Bt 8 5
WHE . B4 Breast-cancer-wisconsin, Hepatitis . Ecoli
F Soybean b, #ixt FEH DMIFS, f1E % AMBDMI 182 #4
TRIEFRIMEEN, B2 ERRAY., fEHIESE Sonar |,
B B AMBDMI 5 2 1) F £ HUE X F i DMIFS B3 M T
SEHE, (B2 AMBDMI 4335 TE#H 2R B B 8% T DMIFS,

£5 BRI T A RISIESEE D B/ ME TR ik

HER i?i‘
DMIFS ReliefF AMBDMI

Breast-cancer-wisconsin 5 9 4
Hepatitis 6 16 2
ionosphere 2 15 2
Sonar 2 22 4
Iris 1 3 1
Glass 3 8 3
Ecoli 7 4
Soybean 14 23 13

ST BB AMBDMI 7580/ 1T T R 40
A TRBFIRENSLERR, BHRTEASETE
B AMBDMI 5 ReliefF ¥4 38 B 2R AT L 82, T4 MU B
M3 H: AMBDMI /8 2 ) T34, 103 6 FTFl,

#6 MRETFEMETHEYE AMBDMI 5 ReliefF 42 IER# L3

HEE : K F &

ReliefF AMBDMI M
Breast-cancer-wisconsin 95, 79+1.58  96.11+1, 76 4
Hepatitis 60, 35£5.49 66, 18%7.69 2
ionosphere 78.6414.35 90.32%2, 40 2
Sonar 55,2147.00  85.40+5, 85 4
Iris 95.40+3.52  95.40E3. 52 1
Glass 44,10%+7.42  80.28+7,08 3
Ecoli 58.1716.13  80. 665, 34 4
Soybean 73.62E£5.28 91.86+3,52 13

M 6 T LAE i FEAR AL TR T BR T ks $038

42, 7E ¥ 32 £ Breast-cancer-wisconsin, Hepatitis, ionosphere,
Sonar, Glass, Ecoli 1 Soybean |, 8 #: AMBDMI 52189 53281F
BRI T ReliefF B4R E T 0. 32%,5. 83%4,11. 68%,
30.19%,36. 18%, 22. 49%,18. 24%, B, H: AMBDMI
BRSSO R BRI RHE B B B/ DSIE T4, BIFAR LU
HIEHF AR

EFRIE ACEE T —FETIEM Markov Blanket #1
HMEEE RS ERREE. AL ERERMIE S
FiTE] B9 Kt 2% % 55 2 TC R RO AR AE , 2R V5 A AL AL Mar-
kov Blanket [RHLBRITAIFIE . M EFM LB, Al
Ho B YR A AE B B BB B IR BT AEA, W T BE B & 4E
{5 BAERIRBIREAR b ah A5E, fRIE T A5 1 BE B M MR
. RBERER, ZE LR BB ERIE SVM 53286 B 1
BT BB AR ME T SVM g, BABITH
PERE.

& * X Wt

[1] Verron S,et al, Fault detection and identification with a new fea-
ture selection based on mutual information [J]. Journal of
Process Control,2008,18(5):479-490

[2] Guo Bao-feng,Nixon M S, Gait Feature Subset Selection by Mu-
tual Information [J]. IEEE Transactions on Systems, Man and
Cybernetics—Part A: Systems and Humans, 2009,39(1):36-46

[3] Estévez P A, et al. Normalized Mutual Information Feature Se-
lection [J]. IEEE Transactions on Neural Networks, 2009, 20
(2):189-201

(4] BZEME,KEH. BTRXER LR AMEEHKNSTERE T &
033, HHEHLRE FIRTST , 2009, 26(1) : 233-235

[5] Koller D,Sahami M. Toward Optimal Feature Selection [C]/
Proceedings of International Conference on Machine Learning,
ICML 1996. 1996.284-292

[6] Pearl J. Probabilistic Reasoning in Intelligent Systems [M]J,
Morgan Kaufmann, San Mateo, CA,1988

(7] #H¥,%. —Fi L Markov Blanket S 454 E e B 311,
HEHLIR,2007,30(12) : 2074-2081

[8] John G H,Kohavi R, Pfleger K. Irrelevant feature and the sub-
set selection problem [C]//Proceedings of the 11t International
Conference on Machine Learning, New Jersey,1994.:121-129

[9] Yaramakala S,et al. Speculative Markov Blanket Discovery for
Optimal Feature Selection [C]// Proceedings of the Fifth IEEE
International Conference on Data Mining. 2005,5:1550-4786

[10] Knijnenburg T A, et al. Artifacts of Markov blanket filtering
based on discretized features in small sample size applications
[T]. Pattern Recognition Letters, 2006 ,27 ; 709-714

[11] Zhao Hui,et al. Optimal feature selection based on Bayesian net-
works [C] // Proceedings of the 2007 International Conference
on Wavelet Analysis and Pattern Recognition. Beijing, China,
Nov. 2007.:597-601

{127 Castro P A D, et al. Learning Bayesian Networks to Perform
Feature Selection [C] // Proceedings of International Joint Con-
ference on Neural Networks. Atlanta,Georgia, USA, June 2009,
467-473

[13] X430, HTE MR E S FR LT R (D). M. HHKE,
2010

[147] Hettich S,Bay S D. The UCI KDD Archive ([DB/OL]. http; //
kdd. ics. uci. edu/,1999

» 223



