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Abstract

Soft margin SVM classification algorithms based on ridge penalty and traditional SCAD penalty have
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been successfully applied in fields such as medical diagnosis. However, traditional SCAD penalty
only considers the influence of the sample information and does not take into account the influence
of prior information. Therefore, soft margin SVM classification algorithms based on ridge penalty
and traditional SCAD penalty have certain limitations. The modified SCAD penalty simultaneously
considers the influence of both the sample information and prior information, representing an im-
portant extension of the traditional SCAD penalty. To date, no research has been found on soft mar-
gin SVM classification algorithms based on ridge penalty and modified SCAD penalty. Based on this,
this paper first combines ridge penalty with modified SCAD penalty and integrates them with the
soft margin SVM classification algorithm to construct a soft margin SVM classification model based
on ridge penalty and modified SCAD penalty. Then, AIC and BIC information criteria are introduced
to solve the parameters. Finally, the proposed algorithm is validated through a cardiac diagnosis
example, demonstrating higher sensitivity, specificity, and classification capability.
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Table 1. Partial data table of the Cleveland heart disease dataset

F 1 mAXRZLAERBIEER S HiER

=) EA R Nt T T o - R L L] T A
Fe i PER DA BEME  MEHERE  HLR i
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LR
1 63 1 3 145 233 150 0 1
2 37 1 2 130 250 187 0 1
3 41 0 1 130 204 172 2 1
4 62 0 0 140 268 160 0 0
5 63 1 0 130 254 147 1 0
6 53 1 0 140 203 155 0 0

VE: MR 0 ONdchE, 19T DLURARAL: 1OVMR LR, 2 AARIALOLEIR, 3 NIRLEUE, 4 NTEIEIR;
O ESIR NERmIEE) ST BRI 1 v B3, 2 9, 38R BEBA OGN 1 VEE QIR 2 RS
A7 Lo -

WIS H K, RS MRS BT R, DRI TR . 5, AR, R T AE X
KA AN TV B S BA G HVERE, IR RINA G &a, MAMGTHRIEES S E 3
P BUESKIR PP AR I 2.

Table 2. Evaluation metrics of three classification models

2. Mo RELTFMIERR

R M TR 22 (%) RIGE (%) 7 1 (%) AUC fH
SVM-Lz-L1 14.11 84.38 86.21 0.9052
SVM-L2-SCAD 15.39 84.38 86.21 0.8782
SVM-L.-modSCAD 11.48 90.62 88.72 0.9246
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Table 3. Parameter values of the three models
% 3. ZMREINESHIE

A ZH 4 WIESH A, FHEH k
SVM-Lo-Ls 7.5646 - 6 -
SVM-L>-SCAD 0.8111 0.0042 6 -
SVM-L2-modSCAD 0.8111 0.4832 7 15

5. &

ACHEE T HTIRET 512 E1 SCAD EHIHKIAIRG SVM 7 BB 550, 1250 HAEA 5 55 (A
IR T REAME B S5RE R, RIE TIEIEMN SCAD 165026 8/ 5t 22 AR s v 7 i i 3%, [
I O A8 ST 32 T 1 SV AR IR 3 L AR e i, AT IR TE T 546480 SCAD fET I SVM
FE B, ORI WS BIIeIE, AT SVM-Lo-Li 55 SVM-Lo-SCAD 73285032, % RE LA
BHEMMRESE . R IE . G, ARSI AAAERBRE, a0, 28 SCHTI% 8 0030 A
FEXTEL/N, FERBEEAE ) b, JUH R S 4E AR B 2 B M 5 SR RN, BRI RS 23 SR
b, TR A SRR R A A

EEUWH
5 AT R H (5TH % 5. 2023YFC3209403-04-05)
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