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Table 4 Comparison of algorithm effects

¥ o% AUC Rt s e At/ %
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miE 4 pos  EAE G 2 80 5 AR ORI,
ROC HREZRARAZT A 07, R HE b 20 65 25 A M R
N, EATREAR 38 i Ak 22 e B ARG R I 4R v (A
F4FrR) ., WA S FIE 6 mTAL TERF5E f ik 2 1n)
B L AR AR S I Ay AR I HER R (R
BRI B ALG 73 S8 R R AR A FME &
7 ALH FEEE A 2 U FEUEA T RRIE R, ROC il
g Mt — 2P K, &4 T, ADmR -
AbaboostSVM 4] 5 R 2R AE i 29 AR B0 i /N
A LLR I 85% 2247 , Ui AR B AR A T B 4 i 43 2

PERE
4 & i

ARSCHEFE Adaboost T [ SVM AL Ky T 4f
HPLA VIR | ALl SVM 28 5 S REAS T A 2k
S, T 76 Adaboost T A DAAR S Il ik A
TR 5 1) T e Wl 005 0 S

A AR E KR AN AR AR S D ik
LIREAS IR H 202 FH# LAY AdaboostSVM J572%, 1|
SIS IE T A ok B 2% 2 DA R I 55
Gy FEaR ot i 24 1) A B RE AR B B BE ) AN T A
JE . ARG A BV SR AR AR 2R A B A2
¥ ARG B & T AR ) 4 A4 2] i) A
PN KA LA 45 5 4F 1 ADASYN #E47 A T
BRGHEEAR, IEAEE AT 1 1, BT
AdaboostSVM 73 X} i 24 R A T P e, FH A 56 4R
X AR AT T, A5 AR AUC {58 78% |, &k BEAA
BT AdaboostSVM AR & T 14% , HUS T H54F 1)
AR

FRIFERE R R I — AN EZ R, h T i
T 22 A1 R AR S 0 4, 38 2 1
mRMR FFAFSERE A 7 0678 i EA TR A e 9, e &
TR A 85% |, f5i 4715 2 9 U R — 2 H v
HAFE T REA I M Ak, B4l 4 R AE 18 35 0 R BUSAR U
FRRSCER ,  BF 500 AN 357 4 [ 0 A2 52 i i 5 0 28 55 A5

RGP B A

AR R ZAAE T Br 2~ A A A, G
AT A SIS UE Y T 0 > I 4 28005 B e DA, i
BB T LATE A 22 56 R i 2 2 B0 /DN s LR %
WEHBEAR R N TRZICE D RN E A LA
BN L w] A RS E— 22

2 2% LK ( References) :

[1] X AEHETREAIRE X R [N]. LIRS,
2016-05-27.12
PENG X Y. Current Situation and Countermeasures of
Credit Bond Defaults [ N]. Shanghai Securities News,
2016-05-27:12(in Chinese)

(2] AP ESYHPEEE T BT SVM IR A i < Rl XSS P
WFFELD]. BB AR TR, 2016
FU J S. Research on SVM-based Extreme Financial Risk
Farly Warning Under Non — Equilibrium Data [ D ].
Chengdu; Chengdu University of Technology, 2016 ( in
Chinese )

(3] SKoKAR. T3R8 RE A 145 A5 e 2 XU T8 foF
FELJ]. PAJI4RRL,2019(1) :5—14
ZHANG Y D. Research on Early Warning of Credit Debt
Default Risk Based on Unbalanced Samples[ J]. Southern
Finance, 2019(1) :5—14(in Chinese)

[4] SUN Y, WONG A C, KAMEL M S. Classification of
Imbalanced Data; A Review[ J]. International Journal of
Pattern Recognition and Artificial Intelligence, 2009,
23(4) .687—719

[5] xR B3 K h AR IR BRI P SE [ D] MR R
IR BEH TR 27,2014
LIU Y L. Research on Feature Selection Algorithm in
Pattern Classification [ D ]. Harbin; Harbin University of
Science and Technology, 2014 (in Chinese)

(6] MiEsL, e, B 45 BT ADASYN 5 AdaBoostSVM
FRSS G R IGB 73 JE 0k [T]. dEat Tolk R o,
2017,43(3) :368—375
LIU P Z, HONG M, HUNG D T, et al. Unbalanced
Classification Algorithm Based on the Combination of
ADASYN and AdaBoostSVM [ J]. Journal of Beijing
University of Technology, 2017, 43 (3):368—375 (in
Chinese)

[7] XIEJY,XIE W X. Several Selection Algorithms Based
on the Discernibility of a Feature Subset and Support
Vector Machines [ J ]. Chinese Journal of Computers,

2014,37(8) :1704—1718



%3

# Rt % EHEBENFRFEHTLETR 93

(8]

[10]

SR, E. B TR CE/N RS EFERNZE
PRAFFIELERR I [T ] EAE A4, 2018(5) :111—122
ZHANG L, WANG Z. Multi — label Feature Selection
Algorithm Based on Maximum Correlation and Minimum
Redundancy Joint Mutual Information [ J]. Journal of
Communications, 2018(5) :111—122(in Chinese)
WCTC. HE TR IARE R/ NUAR I Z PR R R R ) ].
Bidikit,2016(2) :21—25

YANG W Y. Multi - label Feature Selection Based on
Maximum Correlation and Minimum Redundancy [ J ].
Digital Design, 2016(2) :21—25 (in Chinese)

FP. B R BRI S5 18R R IR DTS [ 1], i,
2016(6) :41—47

JIANG S B. Research on the Characteristics of Financial
Indicators of Default Bond Issuers[ J]. Bonds,2016(6) :
41—47 (in Chinese)

[11]

[12]

[13]

et ST RE. T Aot 2 T 5 24 IR 3 B R R AR
FARBLREE[J]. f5i257,2016(5) :43—47

JIANG H, DU L H. Analysis of the Causes of Default in
China ’ s Bond Market and Prospects for the Future Credit
Status[ J]. Bonds,2016(5) :43—47 (in Chinese)
TR Al BE T 6 S PR R T AR
FrE A (1], M7 &2l 2016(6) :54—62

LONG Z R. Excessive Corporate Debt: Meaning,
Recognition and Response: Based on the Perspective of
Bank Credit[ J]. Southern Finance,2016 (6) :54—62 (in
Chinese)

FEI S. A Hybrid Model of EMD and Multiple-kernel RVR
Algorithm for Wind Speed Prediction [ J ]. International
Journal of Electrical Power & Energy Systems,2016,78:
910—915

Research on Early Warning of Bonds Default
Based on Unbalanced Data

CHENG Jian-hua, XU Heng-yu
(School of Economics, Anhui University, Hefei 230601, China)

Abstract ;30 default bonds and 468 non-—default samples were selected as research samples from Shanghai

Stock Exchange and Shenzhen Stock Exchange, whether the bonds were defaulted was set as a binary classification

problem for identification and analysis, and ADmR - AdaboostSVM classification model based on SVM was

constructed for this problem. This article selects 16 early warning indicators from such four evaluation factors as

enterprise capital structure, profitability, cash flow, and solvency, uses ADASYN method for oversampling and

synthesizing new sample points, introduces mRMR method of feature extraction to bonds default field to obtain such

four variables as long—term debt ratio, the rate of return on capital, profit margin on costs, and equity ratio as final

early warning indicators of bonds default, and on this basis, uses AdaboostSVM model to conduct risk

identification. Research results show that the sample unbalance problem is overcome during modeling process to

make classification accuracy significantly improved, at the same time, the accuracy for identifying defaulied bonds

is further achieved by solving the problem of high—dimensional data redundancy. Repeated verifications show that

this model has strong robustness and effectiveness and has certain application value.

Key words:bonds default; ADASYN algorithm; mRMR algorithm; AdaboostSVM
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