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Abstract: This paj

problem of randomly selecting non-representative samples without considering the correlation between features in the

roposes a ReliefF feature selection algorithm based on redundancy analysis to solve the

ReliefF algorithm. Firstly, the sampling strategy of ReliefF is improved, and then the feature weight sequence is divided
into several subsets. The maximum information coefficient and Pearson coefficient are used to jointly measure feature
correlation, and corresponding sampling ratios are set to eliminate redundant features. Comparing the improved
algorithm with other feature selection algorithms, the results show that compared to traditional ReliefF, the
classification accuracy of the improved algorithm can be improved by 0.63% ~12.10% on LightGBM (Light Gradient
Boosting Machine), and improved by 0.92% ~9.06% on SVM(Support Vector Machine). The classification accuracy
of the improved algorithm is significantly better than other feature selection algorithms, and it can effectively eliminate
redundant information while considering the correlation between features and labels.

Key words: feature selection; ReliefF algorithm; maximum information coefficient; analysis of redundancy
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TP B SER L X A 2 S ) S A sk AR AT A7 A — S
FRfFRR B IE) B, 45140 ReliefF Wil ML AE B 25 iy J0C 390 A8 BLAR Rk
HIREAS VA 25 JEARFE [H] AR DG PE , B2 X TU AR FRAE HEA T A
Xk LA v AP A ST L R B RAE U A, 3905 B
25008 ReliefF 5 RFE(Recursive Feature Elimination, 34 i3
VT BRO 45 A X TUARRE AT I AT . B 450 5 AR
FREFLEAPREAE AL K e I BR TOARRAE . IR S
ReliefF FI Pearson £ AH G FRBLHEA TRAE TR LE . S0, 2
X RAE AR DG B & 0 A0 T 2 T —.

AR SR — Tl o B R AR e R 1k DB X AEA T Ax )
R, % RelieflF S LA SRS A Tk it 55— W BO O B L4520
rHC I A A SRy BEATL AT A i 8 5 , DRUE Sl IBURE AR (0 A 3801k 5

OFF X 45 AIE 5] T A% 1) L, 58 — B BORE B0t il A O W S Y
RelieflF 5512 AR AR AL 7 51 2 43 0y 24> IX B 8 DX B

— PR L RIAH SC A, BIBR TUR L ; @51 AR KRG B REL
(Maximal Information Coefficient, MIC)I K Pearson #f 3 %
LRSI TCARARAE 1 B2 i s DRI ARAEALE 7 51, DA e 2K
2 DX BV TSR LU A1) o [ 1) 7 40 i 0 A 24 0 Al b B3y 1k
SR RCRHE

1 ReliefF &% & H i

its improvement )
1.1 Relief Hi%

Relief 512 ) 2 EAER I FHRF A 7028 310 AH S AR 40 o
A TR 2 AT 408 1 57 288 3 A0 A A £ . 5 AR 7 il BB R A A

(ReliefF algorithm and
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1.2 ReliefF &%
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2

Felass(R,) mk

Ho R, ARHUIER B FEAS ; p () A c ISR, RIS ¢
TEREA BT 5 1 H A
1.3 B H) ReliefF &k
1.3.1 RS

THA R EAY T B, ReliefF 5055 B AR M AL Th i AT
B ATLAE AS A DL R F0 T i A 15 HL T A AR ) B 5, 49 R —
S JILU B B R A AL L AL B R AR PP AP E — BT A R
FLRFRERIREA & — B R MR M S 245 5L

Relief ByEMIN L4 D= {(x, v, Y, EP%HL@ESL&ZIKRQ
4 R, BRI BT AFREA N e R, MG
l 4

FEXF 1SR IR, 45 SC%T RelieflF REHLANRE 56 W8 4T 00k , 78
PRFEREBEDLIE AR S BORTHR T L T B A 28R AR 5 G LAY
FE B, PR B S P 28 S O B B AT R AS R kg BB 11
A BEAE , S BHX A A e A T R0 10 440 Dk, A T 3 el B 3] — 2270
A A EACE M BIREAR , AT A 30 Relief F 387 i i FR AR
TR R A 2k i
1.3.2 TUREEESHT

ReliefF i 13 FRAF 5 475 25 40 5C 1 B F AN R, {H 58 A OC R A1F
‘EUT“"TTJL%FS T, AT A MIC B Pearson #65¢ 25053
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FHE— R AR R R R B

MIC th RESHEF %7 i i, B 2 A7 728 i XY, Hse ok
FRRBGTHEAKXWT .
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Pearson Z&¥015

i}(x, X)), —Y)
%} o ” D
JZ (X, —X)* Z(Y,- —Y)?

6T TUATHRAE 4 Wi 4 F MIC ﬂl Pearson Ao R EE
PEMFERR B TUAT M A R 0E X F .

Hep XY i%i‘ﬁﬁ"?—ir S WA i A G B - 1
TlNLA%ZEy< rﬁAWE@M%@tx

PM(X,Y)=a * |P(X,Y)|+5+ MIC(X;Y) (5
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FETF b SO REARTUA KRR TUATE B 53 AT A SCAE U
A SR W 1) R A O R =2 ) PR DG o R A
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FEF TC A M 4 7 19 ReliefF 85 3% (ReliefF Feature Selection
Algorithm Based on Analysis of Redundancy, RFSR)
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(DIEREAR ST E 29 0 B, (R B I A2 D 8
IEREARE R ReliefF REAILIHAFE 1) 58 58 BEALE , 46 /N Bl HL S0 AR
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FRIERE T I s () MR AT AR AL E 7 HP A RRAE 247 43 B . IF s
B B EoRAE LU 5 () FE 45 X B rh 4 ] Pearson #H 5 R 5L
B MIC 20 A& 3 SRR A ] 8 A S 0 47 HE Y, AR 418 BT R AR
FE R B BRTTATRRAE  AAS [R] X B 3R BURRAIE £ SR IE 4 FHER £
FEPE . IZRIRAE RS BT 2 SERAE A SRR R AT4R T . 41
% B A PR A v A ARRAIE ol A ol FH B — 32 2 Oy X ) Ry PR A
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OHEBAHA S AXTCWIERS.,
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FEA NM;
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(1DEND FOR,
(12)END FOR,
D RABFAEA EHE T 13 B FAEALE 73 S,
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(17)END FOR EACH,
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2 SCIR4EER 54534 (Experiment and result analysis)
ASCHEHL 8 A UCT A TR S BEAT LI X e (G 1),
7. WDBC & Breast Cancer Wisconsin (Diagnostic) %% 4% £,
QSAR & QSAR biodegradation, Wine A Winequality-red,
Genus A Frogs calls-genus (genus), Family & Frogs calls-

b Y HIREARLLIL D X4 -
(OFORi=1:m. v 6211 4222 5311 532 631 442
(6)FOR j=1:a, .

family(family) , Heart 7 Statlog( Heart)"?,
Tab.1 Experimental dataset

Bebadis FeAE, AR LS
Sonar 208 60 2
Heart 270 13 2
WDBC 569 32 2
QSAR 1055 41 2
Wine 1599 12 7
Spam 4 601 57 2
Genus 7195 22 4
Family 7195 22 8

X

R 96 TR G SR 1A RO AR SCHEAT PR S5, BoR 10
W10 Frac SUIRUE . 10 R S8 A 4 2K e SR (EAE R PRA0 35
e IR BB A 2 0B PR 20 %0 BOREAS o TU A R
KRG o B AEIIBEA 08D NTK— K AR R X B 3%
FE L BIAEAS R R 4R % Gt b X 10 YRS A 43 2
HERA SR 3 1H, 52 W %k 2 s, H A RFSR-
6211 F RFSR—SS@EU%%J LT 3 AN TFAE IR
FELL 43 58 49 {0.°6,0. 2,0. 1,0, 1} F1{0. 5,0. 3,0. 2} ; A

D LR D e T
F0 A%—  RE RS TR AERE

Tab.2 Experiment 1:Comparison of average accuracy under

different sampling ratios

o JUERR/ %

RFSR-  RFSR- RFSR- RFSR- RFSR-  RFSR-

Sonar  59.90  67.90  60.38 63.16 63.17  61.66
Heart  77.75  76.75  77.41  78.09  78.10  78.09
WDBC  93.67  93.32  93.49 94.74  93.93  93.72
QSAR  77.66  74.91  78.57  79.77  79.87  78.83
Wine  51.84 55.84 56,03 51.99  56.46  55.97
Genus  91.12 91,08 91.13 91.15 91.15 9101
Family = 99.98  99.95  99.93  99.97  99.97 99,96
Spam 91,08 85,92  88.87  90.26 91,08  91.84
SE¥y 80.38  80.71  80.73  81.14  81.72  81.39

3 2 WEH AKX BRIk E A RAERI 530 3 A T4
P ZEBR AR LA F 4 T4 DORFELBIDR SR FE L
B 54 (0. 6,0. 3,0. 1} B, A 2EAUREE T+ BB 05 28 — >4
SR 7 LA RIS, T A543 26 U 0 A X 45 1 T S £ X
BOR A RHE TOAR XS Ay SR A R . ARYE S50 — AR 2518, 58
5 R IIRI o 3 A T4 RAE LB & R (0. 6, 0. 3,
0. 1}, W5 BB RRAE A B0AY X Lo Bk R AE 5 Sl 1 3% L )
AT R AR, F8 RFSR 5 ReliefF, MIM, mRMR, RF,
CFS DL K g i85 RelieflF-REF™ Fl RelielF-Pearson™® 43 JI|7E
SVM LUK LightGBM [ F- Y3 S i REATxT L, 5056 1
SCERZE RN 3.K 4 PR,
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®3 W AEFEEEEEE SVM S X AEREIT L
Tab.3 Experiment 2:Comparison of classification accuracy of

different feature selection algorithms under SVM

LESIRIE A

Boidl
ReliefF MIM  RF

ReliefF- ReliefF-
mRMR CFS RFSR
Pearson RFE

-

Sonar 59.52 58.73 66.88 65.95 58.45 60.12 62.89 63.17
Heart 69.04 77.44 77.43 70.13 69.23 71.63 73.54 78.10
WDBC 88.75 78.69 92.71 92.44 88.32 90.32 91.03 93.93
QSAR 70.84 67.83 81.90 70.28 69.20 73.02 73.32 79.87
Wine 51.84 54.63 53.16 55.53 55.59 52.86 55.92 56.46
Genus 89.82 78.10 90.12 89.95 88.05 90.03 90.45 91.15
Family 99.05 99.94 99.05 99.05 98.96 99.28 99.83 99.97
Spam 85.24 66.85 90.25 84.12 89.62 86.32 89.79 91.08
R4 T AEHHEEFEERE LightGBM K5 KA ESTLE
Tab.4 Experiment 2:Comparison of classification accuracy of
different feature selection algorithms under LightGBM

Sy UERNF/ %

LSIES
ReliefF MIM  RF

ReliefF- ReliefF-
mRMR CFS

Sonar 58.04 56.72 71.21 69.73 56.45 58.43 63.02 64.52
Heart 66.03 79.85 77.73 66.28 66.52 72.13 72.21 78.13
WDBC 88.10 84.35 93.85 94.02 89.16 89.20 89.14 94.37
QSAR 77.12 74.65 83.38 73.26 71.35 77.54 78.50 80.
Wine 50.84 53.85 54.60 50.28 53.32 52.02 53. ! 5
Genus 90.84 79.23 90.94 90.55 88.05 91.37 90495 9IS
Family 98.94 99.97 98.84 99.37 98.93 98.97 995

Spam 83.00 67.61 89.37 84.09 88.95

2 FAT LI Y, RESR B9E7E K £
FHA LA AR, BRTE S
B KU R R T R A5 35 5 1 A 43 23k
R BS54 Relie R.RF,MIM, CFS &%
AHEE s RESR 55355 7 38 4R 41F 43 28 M e 30 4, 9 HL 3 F oot 5
# RelieflF-RFE, ReliefF-Pearson; M 4 2§ #% & # %k &,
LightGBM #ERI /3 HHERA 2B K 5 T SVM 35 ) &4, RFSR
Fp# H LightGBM 78/ RRIE4E B A R R, A A b2 = T 43
HKUERAZ ; RESR MR T1E 48 RelielF B, FEARRIBUEE F1Y
IR R ST AE SVM A FIEUR4E b 28 i m R
A3 BHRTE 0. 92%~9. 06 %, 7E LightGBM 43 25 e 2843 7142
Tt 0. 63%~12.10% , FE—EFEREE Lt T ReliefF H3LAY 4328
3 #i2(Conclusion)

ARSCH FERT ReliefF B 75 50 W E 7 2t , T8 3143 28
HRO AR YR BE AL B AR AO T Rl . T XA ) 0 A% 9] A K R AR
JEINRN 3 224~ TF-45 3 33 R AH O 2R B30 () A7 o R AE AH G4
fiff ReliefF [RlAF IR 5 47 28 BORHAT 1] 190G 3R L TH BRTUAR HE
TEMAN REEWT . 7E 8 A~ UCT BUE4R b RIF SZga X L . 3 ik S 50

BHE S B, R3S 7E SVM B LightGBM 6 ol i 24 1
S A UR SR T . 25 R0 B B vk e IR R AE 2
JE R RIS, REAT b 0 43 2 B 3R, (R B 1 0 2 SRS T A o
B R Tk I L, S T 28 R A 0 2 S A K, M T BB 2

FMTIETERE . AR . 22 WA B i VR o i e it — A0 X 3
IETERESRTHEITATE o
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