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Study on Integrated Model of Securities Illegal Margin Trading Accounts Identification Based
on Trading Behavior Characteristics

ZUO Xuhong' . WANG Yongquan'? and QIU Geping'
1 School of Law and Criminal Justice, East China University of Political Science and Law,Shanghai 201620, China

2 Department of Intelligent Science and Information Law,East China University of Political Science and Law,Shanghai 201620, China

Abstract In response to issues with securities illegal margin trading accounts,such as the scarcity of public data,the unscientific
feature selection,the limited research on identification methods that are lack of precision,an integrated model for the identification
of securities illegal margin trading accounts based on trading behavior characteristics (CFS-RF-BP) is proposed. This integrated
model consists of four main steps:dataset construction, feature extraction, feature selection,and account identification. According
to the characteristics of securities account trading data,a simulated dataset is automatically generated,and the relevant features of
securities illegal margin trading accounts are detailed labeled and calculated. Using a heterogeneous feature selection model,com-
bined with methods such as logarithm and normalization, the importance of seventeen essential features primarily associated with
securities illegal margin trading accounts is evaluated.and five of these features are selected to form a key feature set. Based on
this, the BP neural network is employed to construct the classifier for the integrated model of securities margin trading account
identification,optimizing key parameters such as weights and biases, thereby achieving automatic classification of securities illegal
margin trading accounts. Simulation experiments indicate that the proposed CFS-RF-BP model has achieved excellent results in
terms of feature selection, precision,recall rate.and processing efficiency of identification.

Keywords Securities illegal margin trading,Securities trading data, Feature extraction, Account identification, machine learning
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Implementation process of integrated model CFS-RF-BP for allocation account recognition
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Fig. 4 Allocation account recognition model based on BP
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1. Input-train=input(n(1:N) , ;) // BEHLHE B 2 Kk 3

2. Input-test=input(n(N+1:end) , : ) // B HL 12 B 32 %k 4

3. P48 SR AR wl.bl,w2,b2, i3 error H9%) 11k

4. Fori=:1:N x=inputn(:,i);/ /%4 T

5 for j= 1. midnum//Fat 7% 2 4 i1}
6 I =x"*wl(.:)' +bl(});
7. end

8 yn=w2' % 1'4b2;/ /% H 2 i th
9 e=outpout-train(: ,i)-yn;

10.  E=sum_abs(e);//HE %k s %k
1. H#H wl.bl.w2.b2 KIfE.

12. End

13. fori=1:0.1%N

14. for j=1:midnum
15. 1()) =Inputn—test(;,1) * wl(j,:) +bl(j);
16. End

17. fore(:)= w2’ * I'+b2;
18. End
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Table 3 Experimental results when the sample is 2450

ACC Mcc AUC precision  recall F1
Pre5 0.9980 0.9935 0.9947 1.0000 0.9975 0.9987
End5 0.9816  0.9445 0.9809 0.9821  0.9948  0.9884
Rand5  0.9878  0.9562  0.9828  0.9902  0.9951  0.9926

F4 BEAH 1450 B ST 25 R

Table 4 Experimental results when the sample is 1450

ACC MCC AUC precision  recall F1
Pred 0.9966  0.9897  0.9919  1.0000  0.9960  0.9978
End4 0.9621 0.8865 0.9459 0.9738 0.9781 0.9759
Rand5 0.9931  0.9690  0.9845 0.9960  0.9956  0.9960

& 3 fIE 4 Al 41, HEZ BT 5 BOERAE A 28 80U R e i I IS
4 ANIRIE B 2> RO R T 25 . AR 3T I 45 BT 15 2 iy B R A

R AL AR PEIS 2] 100%, B TN 99. 6%, Xt 2450
BRI &5 R M B S E L B FP=1. B % FN=0.
SR R A 1N IEERP RS RS M BRI
Gy N LASE Gy 2 1 o X TR SR L 98 K P 1T & IR 25 i ¢ ik
PR E L AR MR 2L, X 1450 M1 2450 i
SRR EE 0] DU B, Y B AR RE AR B/, BT 4R ) o BT AL i
IR BN BIF I RR
6.4 CFS-RF-BP % B 15 8 51 is

i/ CFS-RF 43 5 % J e 56 B (CFS-RF-DT) . BP #ff £
W 4% (CFS-RF-BP) , SVM (CFS-RF-SVM) 3t 47 % I 2% #r .
T 2450 Bl AT IR, W E RE)Z M E TS5
(hiddenLayerSize) Jy 4. 53 5IEH fitesom O M fitctree () 52
BSVM PSR 432588 . XF il gy &5 SR an & 5 g,

#5 3FITERIX LAR

Table 5 Comparison of three methods

ACC mMcce AUC

CFS-RF-DT  0.9878 0.9611 0.9806 0.9924

CFS-RF-BP  0.9980 0.9932 0.9988 0.9975

CFS-RF-SVM  0.9898 0.9717 0.9934 0.9868

precision  recall F1

0.9924 0.9924
1.0000 0.9987
1.0000 0.9934
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