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Semi-Supervised Weak-Label Classification Method by Regularization
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Abstract To solve the problem of replenishing missed labels of partially labeled instances and classifying new
instances in multi-label learning,this paper proposes a semi-supervised weak-label classification method by
regularization(SWCMR), which takes into account both instance similarity and label correlation. SWCMR first
estimates the missing labels of weak-label instances based on label correlation, then uses weak-label instances
and unlabeled instances to construct a neighborhood graph, and constructs regularization terms based on the
assumption of smoothness from the perspective of instance similarity and label correlation, the next step is to
train a semi-supervised weak-label linear classification model using estimated weak label instances, along with
unlabeled instances. Experiments on various public multi-label datasets show that SWCMR improves the
classification performance, especially when the label information is less, the classification effect is more

significant.
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1—3FEE; ROC #hZk NTHA (AUC) &AM
SEABI 4 BT A A 2 e R TIOMACL AR B P HE 51 o T
PR IIECE M 123 C, FFI et v 5 ECRH R A
B R ez fil U T T it 2k, 8515 ROC Hh4k
IR A AR A D NN SR R e s e ol B
At NEHAMPEM AR R — 3, LIk
1-HammLoss F11 1-RankLoss [fJ{E . RS 15
Fr (Coverage F&4h), 1-HammLoss F1 1-RankLoss
FMERR R, FRUMERGIIT . SR, A —MoriEn
PERETE T A VRN 845 L B AR T e r ik g e W
MERT
53 IZER

X TR AE, AR SCHENLIEHL 7000 S 1
RNINGHEA, 30%HSLBIEAMERFEA . o, A
SCE RE RN RFE AR b BRI P AP L. 10%
F130% (10%ARFRINLRFEAF 10% K9 F br s SL i,
90% A TCFRZE LW ; 30%I[FIHE ), AEE TS, A
T LI BRI A AR5 B e B, %
JERAREEFRZE (1. L. Ratio), @i FEHLEEA
T 2 25k A {20%,40%,60%} F) A 255 3K A 400 A 25
ATEREN s, RN EEE SR A AR R i s e E
KT A 7 NBEARBENLE S, AR S &
MR ERA TR EE AT 10 ML AL
B, WA EERFA RS FTH 10 K
LR, % J7IR(E Cal500. Yeast il Delicious %t
PEEE B RSee 45 R (IME + 5 2Ok 2~F8 7 Fis.
Hor, () RN Z P FE RO GBR /N ) 5 8 7 v g
bt , PR AR R W HAE 959% B {5 B /KSF T (R Xt
56 HUAS 3 i 25

ML P EIE 7T %1, SWCMR 1K ZHiE i T
HRIRAT A AR SRaG s R, HACRfRE. T
A K HHR4E Delicious, SWCMR £ & MNP
b MRS B U T e AT e, TR A S
J7iF K IR FE R B 7 SCACHOH o) B AR 25 AH DG 1

2 SWCMR S5xftb7555% CALS00 #iEE (10%AHRELf)) ERYSEifsER

I. L. Ratio Methods 1-HammLoss Coverage 1-RankLoss AvgPrec AUC
) m m )

20% SWCMR 0.861 T 0.002 90.693 T 0.391 0.722 % 0.002 0.505 = 0.003 0.718 & 0.002
ML-LOC 0.839 T 0.003 93.169 T 0.273 0.696 = 0.002 0.484 7 0.002 0.697 T 0.003

MLR-GL 0.834 T 0.001 91.312 F 0.353 0.724 & 0.002 0.502 = 0.002 0.721 % 0.002

Tram 0.845 T 0.003 90.824 T 0.217 0.645 = 0.003 0.411 % 0.003 0.687 = 0.003

SSWL 0.857 = 0.002 90.854 T 0.328 0.730 = 0.002 0.507 = 0.003 0.707 = 0.003

SAVM 0.792 * 0.003 94.173 £ 0.311 0.687 = 0.002 0.392 & 0.001 0.633 & 0.002

40% SWCMR 0.857 = 0.002 90.837 T 0.295 0.726 & 0.001 0.506 = 0.003 0.723 % 0.003
ML-LOC 0.831 T 0.003 94.251 F 0.163 0.676 = 0.003 0.454 & 0.003 0.675 Tt 0.001

MLR-GL 0.839 T 0.002 91.075 T 0.406 0.722 % 0.001 0.503 = 0.002 0.718 £ 0.002

Tram 0.843 T 0.001 90.470 T 0.361 0.649 = 0.003 0.409 T 0.004 0.686 T 0.003

SSWL 0.856 T 0.002 89.452 T 0.244 0.711 % 0.001 0.505 = 0.003 0.708 = 0.002

SAVM 0.787 £ 0.001 95.256 T 0.287 0.678 & 0.003 0.372 % 0.003 0.628  0.003




8 THENLFR
60% SWCMR 0.853 * 0.002 90.783 * 0.248 0.724 % 0.003 0.504 =t 0.003 0.718 % 0.003
ML-LOC 0.830 * 0.002 94.469 t 0.146 0.674 =t 0.004 0.463 Tt 0.004 0.673 t 0.003
MLR-GL 0.841 %t 0.001 91.108 * 0.348 0.709 % 0.002 0.493 * 0.002 0.714 £ 0.002
Tram 0.838 * 0.003 91.865 * 0.276 0.646 T 0.002 0.411 % 0.003 0.681 =t 0.001
SSWL 0.851 F 0.001 90.891 * 0.241 0.692 % 0.001 0.505 =t 0.001 0.705 =t 0.002
SAVM 0.783 t 0.002 95.462 F 0.137 0.659 & 0.002 0.351 & 0.003 0.611 %+ 0.002

T 2 R R 25 R 5 (R e 28 A DG B P AR X e 5, e
Cal500 fl Yeast LHJRIVA AT N . £ =" EH%E
)90 Bt (3 ANBdiEAEX2 Fl AR S5 L 45 x5 i
VRN bR x 3 Tl A E AR 25 FOXT L SE G 1, SWCMR
45 B4+ ML-LOC. MLR-GL. Tram. SSWL Al
SAVM FIEEHRA> 5 98.89%. 95.56%. 96.64%.
78.89%. 98.89%.

ML-LOC 1 SWCMR J& a4 2% 21 J7v2:, H A
F T W25 40 551, {H SWCMR 14 BE RS 1 T- ML-LOC,
JRIAJE SWCMR 5 18 B FR2EAE B A 58 B FIAE
W R T A2 sLl; MLR-GL 72344
BT, I G9AR 2 S5 TR JE bR 28 SE A 1 AR

25, (B S B RCR A5 T SWCMR, J& Bl & SWCMR
ENZRiS FE R T Tohn2E 5 Tram R 7 Joks
gy, (H SRR A YT SWCMR # %, X5
SWCMR & T FRZE A 525 B I T Al vH e 50 M
RA K SAVM BT 20 T A& 2 (A, 2%
SIVERESZIR . DA &5 AR I 2 [ AR A5 B A bR
ZERH S DA B R T bR 2 SE A5 T LR T 2 bR 28 43
FKrtERE.

SSWL J& s it $ 19 M B 5 b 28 22 21 i,
AL S A FAR ZERE S A, A R 55 hR A
SEA RN TC bR 2 SEF R A, AR e I Bk R 1 U1k
MEZLATAE AR, AR e v T M e i . H2

%= 3 SWCMR 53ttt /5357 CALS00 #iE&E (0% BEFRELH]) EHISLIGER

I. L. Ratio Methods 1-HammLoss Coverage 1-RankLoss AvgPrec AUC
m ) m m )
20% SWCMR 0.863 T 0.002 89.921 T 0.286 0.738 & 0.003 0.521 & 0.002 0.733 X 0.002
ML-LOC 0.848 T 0.003 92.585 T 0.295 0.710 £ 0.002 0.496 = 0.003 0.704 T 0.003
MLR-GL 0.856 T 0.001 90.344 T 0.353 0.729 & 0.002 0.492 & 0.001 0.723 X 0.002
Tram 0.859 T 0.003 90.564 T 0.217 0.522 & 0.003 0.342 & 0.003 0.656 T 0.003
SSWL 0.861 T 0.002 90.054 T 0.246 0.736 = 0.002 0.525 & 0.003 0.717 £ 0.003
SAVM 0.801 T 0.001 93.873 T 0.348 0.693 = 0.002 0.407 = 0.003 0.683 T 0.002
40% SWCMR 0.857 =t 0.003 90.417 * 0.252 0.737 % 0.001 0.518 & 0.001 0.731 %t 0.003
ML-LOC 0.841 1 0.001 93.456 1 0.154 0.696 T 0.003 0.482 1 0.003 0.694 1 0.001
MLR-GL 0.854 1 0.002 90.485 1 0.406 0.726  0.001 0.491 % 0.003 0.726 1 0.002
Tram 0.850 1 0.003 90.070 + 0.378 0.514 1 0.003 0.334 1 0.004 0.654 1 0.003
SSWL 0.858 1 0.003 89.217 + 0.235 0.731% 0.001 0.521 % 0.002 0.712 % 0.002
SAVM 0.798 T 0.001 94.784 1 0.247 0.686 1 0.003 0.398  0.003 0.648 1 0.003
60% SWCMR 0.855 1 0.002 89.743 1+ 0.248 0.736 = 0.002 0.516 1 0.003 0.731 1 0.001
ML-LOC 0.839 1 0.002 94.269 + 0.151 0.698 T 0.003 0.485 1 0.004 0.693 1 0.003
MLR-GL 0.856 T 0.001 90.448 T 0.329 0.727 % 0.002 0.493 = 0.002 0.726 £ 0.002
Tram 0.845 1 0.003 90.357 1 0.256 0.536 1 0.002 0.345 1 0.003 0.660 1 0.003
SSWL 0.852  0.001 90.451 Tt 0.241 0.726 & 0.001 0.519 & 0.003 0.711 % 0.002
SAVM 0.797 T 0.003 95,036 + 0.157 0.664 1 0.003 0.376 + 0.003 0.642 1 0.003
F 4 SWCMR 5XILLFATE Yeast #iiRE (10%HEIRELG]) ERISLIOER
I. L. Ratio Methods 1-HammLoss Coverage 1-RankLoss AvgPrec AUC
m ) () m m
20% SWCMR 0.770 £ 0.002 3.685 F 0.149 0.723 % 0.002 0.325 % 0.003 0.793 £ 0.002
ML-LOC 0.768 * 0.003 4,560 t 0.230 0.715 % 0.002 0.225 % 0.002 0.614 * 0.003
MLR-GL 0.756 % 0.003 4.892 F 0.096 0.713 % 0.001 0.217 % 0.002 0.721 % 0.002
Tram 0.735 % 0.001 4.742 % 0.090 0.708 % 0.003 0.269 =t 0.001 0.772 % 0.003
SSWL 0.772 % 0.002 3.618 * 0.054 0.721 % 0.002 0.290 =t 0.003 0.796 * 0.003
SAVM 0.733 £ 0.001 5276  0.136 0.697 & 0.003 0.208 % 0.001 0.563 * 0.002
40% SWCMR 0.768 = 0.002 3.394 F 0.146 0.719 % 0.001 0.323 % 0.002 0.794 £ 0.002
ML-LOC 0.693 t 0.003 4.922 % 0.269 0.711 % 0.003 0.229 % 0.003 0.610 £ 0.001
MLR-GL 0.739 £ 0.002 5392+ 0.192 0.696 % 0.001 0.236 & 0.002 0.723 % 0.002
Tram 0.702 % 0.001 5.390 * 0.149 0.705 % 0.003 0.282 = 0.004 0.698 T 0.003
SSWL 0.761 1 0.002 3.728 + 0.054 0.721 % 0.001 0.295 1+ 0.003 0.792 1 0.002




TRWEE: BT IR M S5 AR 28 7 K051 9

SAVM 0.696 =t 0.003 5522+ 0.014 0.693 =t 0.003 0.212 % 0.003 0.558 1 0.003

60% SWCMR 0.767 % 0.002 3.368 £ 0.177 0.719 % 0.003 0.324 % 0.003 0.793 % 0.003
ML-LOC 0.654 * 0.003 5.203 * 0.203 0.707 % 0.004 0.229 F 0.004 0.608 1 0.003

MLR-GL 0.719 * 0.001 5587+ 0.163 0.688 & 0.002 0.233 % 0.002 0.722 % 0.002

Tram 0.692 * 0.003 5667 0.175 0.704 % 0.003 0.296 =t 0.003 0.706 % 0.001

SSWL 0.759 * 0.003 3.722 % 0.054 0.716 % 0.001 0.298 =t 0.002 0.794 * 0.003

SAVM 0.632 % 0.002 5.953 F 0.068 0.688 & 0.002 0.216 & 0.003 0.551 F 0.002

SWCMR [ PERELE K 2 A 1B 0 T #ms 4 Bl el T
SSWL, JEIHIEAEA FR2E AT HAT) B AR AN 5 O b 25
EC 51 B I o JE PR SWCMR 56 ik SR AR 253304 T 1
WIE T, R P B A E T AN IE 4k
T, H SWCMR ARGy B T57%, n] B HT L
B AR 2 BT T LIRS 56 25 FARI T A ST
SWCMR FEEAARMERE
5.4 BYMST

53 AT SWCMR Al i e bR 2 . i B S5 AH AL
PERFR A I A R, A5\ SWCMR )=
AAEAE : SWCMR-NC, SWCMR-NS F1 SWCMR-NL.
SWCMR-NC A FEFr%A(E BAFFEGR K, RIA

(10) Y=Y ; SWCMR-NS A% & Szl AR,
BIAR (10) F1a=0; SWCMR-NL A% EFrZ
e, RIAZ (100 F1/) p=0. 5 5.3 L
WE L, AH 5 LI bR S L] 30% T
HEAT, iX 4 FhJ7954E Delicious $B4E b 1 a5
WK 17 fis.

£ FR, SWCMR 7E48 Kk 2 Hi i T #83k
137 M SR 5r KRR . HARSR G, 7E Delicious
HPnAE B 15 A (1 AR SE =L P bR A8 S L
156 FRPEAN T bR >3 Fh A TEBEAR S 3D X LESELG 1,
2 Friedman 36, XPUR 7k A

#*5 SWCMR S5xfEL75IATE Yeast HiESE (0% HAIREREM) ERIKILER

I. L. Ratio Methods 1-HammLoss Coverage 1-RankLoss AvgPrec AUC
) m ) )

20% SWCMR 0.775 % 0.002 3.367 & 0.060 0.734 & 0.002 0.327 & 0.003 0.795 = 0.002
ML-LOC 0.775 % 0.003 4.276  0.106 0.720 & 0.002 0.242 & 0.002 0.618 T 0.003

MLR-GL 0.789 T 0.003 4518 * 0.137 0.704 = 0.003 0.235 & 0.002 0.739 T 0.002

Tram 0.776 & 0.003 4.406 T 0.103 0.715 % 0.003 0.286 = 0.002 0.751 % 0.003

SSWL 0.790 = 0.002 3.449 t 0.115 0.731 % 0.002 0.301 = 0.003 0.788 = 0.003

SAVM 0.776 & 0.003 4917 % 0.136 0.706 = 0.001 0.226 = 0.001 0.584 T 0.003

40% SWCMR 0.771 % 0.002 3.368 T 0.101 0.731 % 0.002 0.328 & 0.002 0.794 T 0.003
ML-LOC 0.706 T 0.003 4,587t 0.166 0.718 & 0.003 0.248 = 0.003 0.613 T 0.001

MLR-GL 0.749 T 0.002 5117+ 0.111 0.703 = 0.001 0.253 & 0.002 0.734 £ 0.002

Tram 0.714 T 0.003 5.008 1t 0.110 0.713 & 0.003 0.305 T 0.004 0.717 = 0.003

SSWL 0.775 % 0.002 3.553 1 0.231 0.729 & 0.002 0.308 = 0.001 0.781 X 0.002

SAVM 0.721 % 0.001 5.416 T 0.109 0.705 = 0.003 0.213 & 0.003 0.579 T 0.004

60% SWCMR 0.769 T 0.002 3.368 1 0.060 0.731 % 0.002 0.328 1+ 0.003 0.796 1 0.003
ML-LOC 0.695 T 0.002 4592 1+ 0.106 0.715 % 0.004 0.249 1 0.002 0.604 1 0.003

MLR-GL 0.725 % 0.001 5.391 F 0.137 0.694 =t 0.002 0.252 & 0.002 0.726 & 0.002

Tram 0.701 % 0.003 5557 1+ 0.103 0.712 % 0.003 0.306 = 0.001 0.717 % 0.002

SSWL 0.769 T 0.001 3.572 1 0.004 0.728 + 0.003 0.299 T 0.002 0.780 T 0.003

SAVM 0.698 T 0.002 5791t 0.078 0.701 % 0.002 0.211 %+ 0.003 0.572 % 0.001

# 6 SWCMR S5xftb 7534 7E Delicious BiE&E (10%BHRELH)) ERISLEER
I. L. Ratio Methods 1-HammLoss Coverage 1-RankLoss AvgPrec AUC
m m m m

20% SWCMR 0.887 1 0.002 20.889 & 0.351 0.798 T 0.002 0.329 1 0.003 0.809 T 0.000
ML-LOC 0.854 1 0.001 22.873 1 0.133 0.731 % 0.002 0.260 T 0.002 0.737 1 0.003

MLR-GL 0.867 = 0.001 26.385 1t 1,512 0.671 % 0.003 0.272 % 0.001 0.692 T 0.002

Tram 0.875 =t 0.003 22,591+ 0.074 0.568 = 0.001 0.221 % 0.002 0.789 Tt 0.003

SSWL 0.874 Tt 0.002 20933t 0.115 0.788 = 0.002 0.258 & 0.003 0.764 T 0.002

SAVM 0.804 T 0.001 27.442 + 0.337 0.614 & 0.003 0.236 & 0.001 0.661 T 0.003




10 THENLFR
40% SWCMR 0.885 1 0.002 20.487 + 0513 0.798 1 0.002 0.326 + 0.002 0.809 T 0.001
ML-LOC 0.853 1 0.003 22,569 1+ 0.474 0.723 1+ 0.003 0.256 1 0.003 0.730 & 0.002
MLR-GL 0.865 1 0.002 26.327 + 1.262 0.669 T 0.003 0.273 1 0.002 0.681 1 0.002
Tram 0.872 1 0.003 23.083 1 0.729 0.569 1 0.003 0.223 % 0.004 0.787 1 0.003
SSWL 0.876 1 0.002 215631+ 0.172 0.789 1 0.002 0.259 % 0.003 0.760 1 0.002
SAVM 0.808 T 0.003 27.754 1 0.062 0.609 1 0.001 0.233 1 0.003 0.657 1 0.004
60% SWCMR 0.885 T 0.002 20.487 T 0,512 0.797 % 0.003 0.326  0.003 0.808 T 0.001
ML-LOC 0.853 T 0.002 22.473 T 0.437 0.723 & 0.004 0.256 = 0.002 0.730 X 0.003
MLR-GL 0.864 T 0.002 26.322  1.251 0.668 = 0.002 0.273 & 0.002 0.681 X 0.002
Tram 0.873 X 0.003 23.093  0.728 0.568 = 0.003 0.223 & 0.001 0.787 X 0.003
SSWL 0.874 T 0.001 21.563 T 0.362 0.782 & 0.003 0.250 = 0.002 0.750 X 0.003
SAVM 0.803 T 0.002 27.781 T 0.034 0.606 = 0.002 0.233 T 0.003 0.657  0.001
SWCMR>SWCMR-NL>SWCMR-NC>SWCMR-NS. 55 S#EUsMt s

SWCMR 7E 5 ANPE 8 bR L 45 SR 15 5 2 it HAR
T, XA SWCMR TP GE R LT, &
B A SRR B350 43 06 UM o R, 24 =0 I,
SWCMR-NS RF§FREE 3 HKTTiE, BRI R AR
2

N SH o M LIRS SWCMR 432K
TR R RS, RS T S a S AE
{0.005,0.01,0.1,0.2,...,.1}i% 12 FhHUE L A& 5L R T
1-RankLoss (1523645 F . MK 18 Ha] LU 5% £

1= VA
5

I TChR2E S5, St i B 1 FEARES

FH K B Te bR 25 S48 ) b B
7 SWCMR 53ttt 77547 Delicious #iE5E (30%EFRESEH]) LHSLIGER

F AN IR

SWCMR fEA A ZHUE T RZEREBO R E, X

I. L. Ratio Methods 1-HammLoss Coverage 1-RankLoss AvgPrec AUC
) () m m M
20% SWCMR 0.898 T 0.002 18.716 T 0.261 0.815 1 0.002 0.345 1 0.003 0.826 1 0.000
ML-LOC 0.868 1 0.001 22.389 1 0.082 0.740 % 0.002 0.292 % 0.001 0.745 1 0.002
MLR-GL 0.871F 0.013 26.246 = 1.155 0.781 % 0.001 0.293 1 0.002 0.702 % 0.002
Tram 0.876 1 0.002 21.808 + 0.136 0.601 1 0.003 0.226 1 0.004 0.798 T 0.003
SSWL 0.878 1 0.002 19.371 % 0.588 0.793 1 0.002 0.295 1 0.003 0.756 1 0.003
SAVM 0.839 1 0.003 26.776 = 0.749 0.643 1+ 0.003 0.249 % 0.003 0.661 1 0.001
40% SWCMR 0.889 T 0.002 18.692 1t 0.241 0.814 = 0.002 0.344 & 0.002 0.827 = 0.000
ML-LOC 0.867 T 0.003 21.963 T 0.012 0.739 & 0.003 0.287 T 0.003 0.757 X 0.001
MLR-GL 0.869 T 0.002 26.003 & 1.715 0.776 £ 0.001 0.295 = 0.002 0.693 T 0.002
Tram 0.874 T 0.003 21.750 & 0.919 0.609 = 0.003 0.229 T 0.004 0.796 T 0.002
SSWL 0.875 T 0.002 18.993 F 0.915 0.791 % 0.002 0.297 = 0.001 0.763 X 0.002
SAVM 0.837  0.003 26.682 T 0.276 0.621 T 0.004 0.238 & 0.001 0.670 X 0.003
60% SWCMR 0.887 = 0.003 18.693 1t 0.241 0.814 = 0.003 0.344 T 0.003 0.827 = 0.000
ML-LOC 0.863 T 0.002 21.978 £ 0.011 0.738 & 0.004 0.287  0.003 0.757 X 0.003
MLR-GL 0.868 T 0.001 26.003 T 1.755 0.776 = 0.002 0.290 = 0.002 0.693 T 0.002
Tram 0.874 Tt 0.003 21.759 T 0.934 0.609 = 0.001 0.229 & 0.001 0.763 X 0.002
SSWL 0.876 T 0.003 18.998 * 0.145 0.792 & 0.003 0.297  0.003 0.796 T 0.003
SAVM 0.821 T 0.002 26.692 T 0.371 0.609 = 0.002 0.235  0.003 0.665 T 0.001
09 22 0.82 0.4 0.83
0.895 s 08t 0.35 0.82
21 0.8
089 205 0.79 03 081
é‘osss g 20 g 078 8 e L 08
E . % 19.5 E 077 ;; 0.2 2 -
% “ 19 = 0.76 0.15
0875 185 | | ‘ ‘ ‘ 0.75 o 0.78
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SWCMR-NS 17.5 0.73
B SWCMR-NL 0 076

0.865
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1-RankLoss
1-RankLoss

0.005

(a) CAL500 ###4 (b) Yeast $3f4E (c) Delicious ##E4E
K 18 A[EZHAE T SWCMR 7E Cal500. Yeast A1 Delicious £t#E4E | [ 5256 45 5

a€[0.7,09], B<[0.08,0.2]H, SWCMR f£ =/
P4 b B AT S BT 45 R . LAAE Delicious $iE 4 b
[ SEBe 45 SR ], SWCMR 1E 144 PS54 A 15
THSEE g R ey Tk F AT k.
£ <0.028F, SWCMR BT REFF 46 T B, X%
HH R AR 2 AH DGR AT LB TN 8, thadE— 20
BT I FH AR 25 A DG 1 1 A B

5.6 EZEMEITRTE 2

B 1) 52 % B R Ml B SV EAR 25 M B AR b, Vs
SWCMR (1)1 [A] 52 2% 5 3= B2 p R B 1) afe o i i B
WE, MR AR A SRR L T AR A6 R Y
SEBI A RE S FIAR 25 22 b IR [R] 5 2% B AH X 45
/N, W77 SWCMR R [8) 52 2% 3 2 B e T Tl
FEREW TR . X T A RIS A S n . RHE
B d FIFRZEEL ¢ BB RS [F) R0 5 S AR
A%k 0 n, SWCMR IIZRAFI st ] &2
F: BE ] 43 3 R 78 N Op = O(dn® +dnc+nd? +¢*d?) .
O, =0(dnc+n?) . KA1 2% B PE IR T HATH
LR BT TAER, AT FTRE SR 1 Ak
AU TEvE N EE 18 A H .

RNHT T SWCMR 5 8%ty v i sk fria
1T, RXG T H AR 4 (CPU
i5-4590,16GBRAM,Win10,Matlab2018a) T /A~ [7] %k
e ERSATH R, FEUHE & T 5 RIS AT
HISFIRT (], W3R 8 Fis:

8 BHZABITHEIXEE (Bh: #)

Methods Cal500 Yeast Delicious Total
SWCMR 6.54 23.28 848.03 877.85
ML-LOC 7.74 48.65 8489.03 8545.42
MLR-GL 2,51 14.94 342.25 359.70
Tram 2.32 13.83 312.67 328.82
SSWL 12.54 127.37 2936.89 3076.80
S4VM 4.67 89.37 3257.51 3351.55

%% 8 W[ %1, SWCMR [ig 47 [a) A2 /N T B
Tram A MLR-GL 4R HARXS L J77%. Tram Al
SWCMR # 2 MG A0 B, 383 SR AP0 14 1E )AL
i 850 SR FOM T b 28 S A7) I BR 2, {H SWCMR K i
FEAWE SRR, RIEA X FERT 82 . MLR-GL
WG FARIH T 30%MA brassef], Hisd it

Yeast Delicious

1-RankLoss

0.005

(ARG ANHE P8 R oK A, FERTHC/D . ML-LOC |
St AR T AR, HENRZ, £
ERR RS T RBEEAER LOC 5. SSWL Al
SAVM A H A T i RER i 2, PR RP L B R
BT, BRERERE. S4AVM ETK
EEA AR, 2R E 0 AT RE I ok
B, B AR KRR R SOR R 4 R B
fift. SSWL jd ik P[] 1E W AL AEZRAE Rl 2 AR,
e 23 R RO AR A ), S A AR B R B
ERfE . LRSI KR, KRB HE
SWCMR B T 3RA5AH XS H e 77 3 B8 4 (%) Tl R 2R
Ab, IR T M B I IE AT AR (Tram Al
MLR-GL B&41).

6 ZERIB

SWCMR 3T 1E 4k fl —Fb > W B 9 A 25 9
oy 2508, BAT (R B e B S5 AR ALY A AR 25 AH
SRR S SEIR R, 5 E T B 5 AR
ZEor2RIn AR, HARAS T A A v P TR R A IS AT
RR, ARG RBN, HRBCRRTE L
o AEAKR AR, N5 BB e 26 A% 558 2 1) R s
By 5% % B 7 f 140 20 0 v 2 R O P R A2 T BT 1 2
BRI, DR m R TN 1 R

SE R
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Background

Semi-supervised weak-labellearning is a hot topic in data
mining and machine learning and to solve the problem of
replenishing missed labels of partially labeled instances and
classifying new instances in multi-label learning. The concept
of semi-supervised weak-labellearning was formally proposed
by the group of ZHOU Zhi-Huaofthe 32nd AAAI Conference
on Atrtificial Intelligence and attracted the attention of
numerous scholars. Recently, many semi-supervised weak-label
classification methods are proposed, but most of them are the
transductive method and unable to predict the labels of
unknown new instances outside of the training data.

Our research group is committed to data mining and
machine learning. this paper proposes a semi-supervised

mining and otimization algorithm.

weak-label classification method by regularization(SWCMR),
which takes into account both instance similarity and label
correlation.SWCMR  considers that the existing label
information of multi-label instances may be missing. It can
incrementally label the missing labels of the instances or
predict the labels of unknown new instances based on
weak-label instances and unlabeled instances. Experiments on
various public multi-label datasets show that SWCMR
improves the classification performance, especially when the
label information is less, the classification effect is more
significant.
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