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Multi-target feature selection algorithm based on adaptive graph learning

HE Du-bo, SUN Sheng-xiang, LIANG Xin, XIE Li', ZHANG Kan

(Department of Management Engineering and Equipment Economics, Naval University of Engineering, Wuhan 430033,
China)

Abstract: Feature selection not only enhances the efficiency of regression modelling but also reduces the detrimental
effects of feature redundancy and noises. This paper proposes a multi-target feature selection algorithm based on adaptive
graph learning. Specifically, the method imposes a low-rank constraint on the regression matrix, enabling simultaneous
modelling of inter-target, input-output and inter-sample relationships within a general framework. The similarity-induced
graph matrix is learned to adaptively preserve samples’ similarity structure to alleviate the influence of noises and outliers.
Furthermore, we introduce a manifold regularizer to preserve the global target correlations to ensure the global target
correlations structure of data in the subsequent learning process. An alternative optimization algorithm is presented to
solve the final objective function. Extensive experiments conducted on real-world data sets demonstrate that the proposed
method is superior to state-of-the-art multi-target feature selection methods.

Keywords: feature selection; sparse regression; multi-target regression; alternating optimization algorithm; adaptive
graph learning
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PEAF UGEARH, B 1 EEIFE B AR E R
BT X PIXTHYB"(BB")~! (il 5 LL J %t
Sylvester J5 F2 ISR g, o BTG L) T 552 2% BE 533 R
max{O(r?), O(d?), O(ndq), O(dqr)} F1 O(¢3). Hi%2
() 32 T R AR R U T R R G AR, HL R
R N max{O(n?d), O(n?q)}. HTr < min(d, q),
n,d > r,q, BSE5 R ILE L 2 fEA B B 48 BiymT
PATE 30 GEAR A WSk, BT 19 2 H AR fE I $E58
ERITHE S 4 A max{O(d®), O(nd?)}.

4 SEWSERGHT
41 HIEE

S 5 SCHRD S, 78 8 A e 4 S BR B 4E 1 )
BT B W ST, BT BN S YR B A T B
5t Mulan7. 7S [ £ 48 46 10 VE 4045 B 1 iR, N
FOREHRE IR AR, d RORFEAR I NRFIESL, ¢
TR REA B FR B, #-fold R 7E I HUHE 4 bR
F A8 B E AT 4. 5 FEE0 i 42 R AR A7 AR —
S8 AR AR, AR SR HURG HE S5 (R 15 A7 4 L [ R R 3
7

®1 ZIRFAABERFIERES

BAEES N d q #-fold
Atpld 337 411 6 10
Atp7d 296 411 6 10
Oes10 403 298 16 10
Oes97 334 263 16 10
Rfl 9125 64 8 2
Rf2 9125 576 8 2
Semld 9803 280 16 2
Sem20d 8966 61 16 2

42 wttbEFE

ASCEREM T R AR R 2 B AR EiE
P75 5 BT 7 iR AT M REXT L, CAISHIE BT HE I
T FH AN 25

1) MTFSI28]: 3 i
E@buﬁﬁ%ﬂ@ﬁ?ﬁﬁi

2) RESIV: 3 3o o] 453 2% by BOAN AL B 0 B8 I o 4
JEE 1&%%%% H bRAFAE GG AR B 1) A 1

3) SSFSUST Il i IR 4t ik N4 4 22 J2 (A1 A 25 44, -
X417 2K B A A R 5 ) R SR BB o 1 Y5 E )

U,y OB JU) A SRS A 2

4)HLMR-FSU: R AL G f i Ze A [ A 5N T
JE 47 7 300 T DU A TR DR A AR 8] ) S R 45 74y,
IR LR TR AR H 4538 B 8] SC R S5 4.

5) LFR-FSUS): 38 i I RE 20 R Al 42 AN [R] H 4w ]
(0 RH O, I 308 5 A 453 2K o B DA K BT A 46 B Bt
Cs p, JEHOEWIAY, BT IEZE 725 (8] 1 2 SIS 159 2 A
HH 2 ) e S AH (] AR 2 &5 4.

RSB A ST R AR U, e R R & 0t
REAIE 126 B 1 Jo 4 B0 B 1E AT MTR 245, 4 AR
PR B AE, 0 b B IR IR 2 B bR AR % 7 v DL &
AL AR IR K s 4R BRI T
PRAEAS [F) 77 VEAE S50 H i) — B, 1 58 8RR AR
U7 1545 31 J5U 06 B4 8 Hh RRAE ) R HEFT, KA
HE 7 Rk BEAH B RRE T 5. 8 )5, R 2 B A%
0% [3] 5 (multi-target kernel ridge regression, mKRR )%
D7 ¥ KA B R AR A B T VEAE AN IR B br B
E R L. X T mKRR J5 i, SR H s 7 4% ok H A O+
A% R 3, HAZ 2805 RIS 20w B G EL N
{1073,1072, ..., 10%}. WA R BHE AR, 14570 % 1
FEARAE RN, F T B AR AR, 7RIl R4
T 52 SIS IR SR A E AH B S R e A 2 8. 2 R
S REALE (WRFL. RE2. Seml1d A1 Sem?20d) [ FE A F)
RS R, A A8 SCIGHIE P T B0 22 W) 2 36 e K P I [
FSCAS, DR 3k 3 SR FH 9 47 58 SO IE, JHG AR A 42 U SR B
104758 IR, A 1 PRIE S g6 &5 5 1) AT SE v, fr A 25
P b R 2k Sy 10 RSELS s IAE A 2.
4.3 TFNEIR

R T A B R E % B S5 MTR A ! mKRR 7E A [A]
Hbx ERIZRE 1 R R I, K 40T 4845 3 X35
77 MR 1% Z (average relative root mean squared error,
aRRMSE)!"). 45 ! aRRMSE )it AR A

aRRMSE =

ol SISl
H¢N@ﬁ%ﬁ%%ﬂ&yﬁﬁ¢”“%ﬁmﬁ%
ez 5 2 BRR 0 b B R T, v, A S5
FREARZE 55 0 A B bR L 60 3% . aRRMSE #5 i
TORORITE AT B ARG L TR 45 SR T SR
AKIE (027722, BN B R 2 0 o vk
HeFE LT
44 TGRS

B 1R TR [ 5O 4 AR R S 4 12 1
aRRMSE 1. #4516 3 7 v 45 3] () R 40 HE 5 %

- yz 7 (26)
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