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Abstract

Internet finance is an extension of the traditional financial model. As some borrowers are unable
to repay in full or on time, the platform faces credit risks. Accurate assessment of the credit risk
can reduce losses and provide a guarantee for the stable development of the Internet finance in-
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dustry. Data analysis methods have been widely used in the field. This paper extracted features
from the three types of personal, asset and loan information. Stepwise Logistic regression and
Elastic Net which are the derivative methods of Logistic regression, and the representative of Bag-
ging ensemble method, Bagging, Extremely Randomized Trees and Random Forest were studied. It
is found that Random Forest and Stepwise Logistic regression have the best results under F1-score,
Accuracy, FPR and AUC indicators respectively, and the important features selected are also con-
sistent.
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P S RS PP A A AR 1) 7 vk 2 AR G VR REHE R ik . Gt ik il i gt B AL g
13 FH RIS I 850 P B BOG 22 5 AT S B XU PF-Aik 1) B4 43 BT 7% . Moscatelli M 45(2020) & I 2441 1) 4
HT(LDA)TE T A 4 fib 23 =1 (R 7= 555 TH R I R UF LA V2 [3]. 77 [E FE45(2014) %% Lasso-Logistic #5274
A NS I PEAG[4], 35 38 R E5(2019) A1 ] Group-Lasso 75 iExt S ML ARAT 15 F R AT AR Bk %, 1)
AT Logistic [A1 VA5 FHIE R [5]. T Logistic [81VA8 A X HELe Mo 82 2428 BT 08, 7 Hoxt
S A ANER B AN BURS, T Logistic [B] VA i X 4% 15 )4k AT 5o b il 3] /N HESR (2021 ) K5 3k
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AN ] 2%[11], Zhenya Tian %5(2020)3% BURH FE 27k S (GBDT)HEAT 45 A XS PR A [12] . EH545(2019)
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3.3. Bagging /5%

Bagging /72 AT ERRIARTE, MRIEHIFE NS AE 2 Bagging (O FEAEEHFE). Random Sub-
space (fATRFIELEFAE)FI Random Patches (BEXSFEAEE AL XS REAEEESMAE), 10 Bl i B AL (Extremely
Randomized Trees, ET). B/l ##k(Random Forest)7; %l /& Random Subspace #11 Random Patches 7£ S |
M EIE R

Bagging HiE S AL, 18I — K IFAT RAESAF K EHIE TR RS ) 38, U3 S 2T
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AR i BE AT T 73 S B B3 3R I FH AR 2 AR aB UE — OAr 28, T 2 BB ALt B ST 1

UFEARRE SRHEE A BRSO FEA S BURHIE B KA TOVE SR AGA R 22 S I 22 21 4%, I 7R
FFE G F AT KA, BN Random Patches 5%, FEHLARM (Random Forest, RF) MR H ik, BEHLA
MRAERFAESE T BEALIE B — & B R AE T2, BN P Ik B et R e 3R A7 R 43

4. BUREFE SR
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1 1530 MTIELICI . PREAE(2015) (i) P2P BTN 5L RILRE Hi {4k # 1 S S M B 1 7],
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Table 1. Description of characteristic indicators

= 1. $FEHERRL AR
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5. ZaR45THR

AL HUAS [R] BRI ZR AR AT AR LU AG], 43 R 4 A AR B B R T R A B s A R A7 4 R A%
fRERIR %, SR — M ERIEE ARG R4t T 3 2 5258 50 IR, 1EHL F1-score. Accuracy. FPR 1 AUC
NFEARRT A RHAT o, RBILLFE58.

51 £EAERER

X EFEARRRAATER, 50 WE 2-5 Frr.

HT = FBFEFRALIN, Bagging SERITIENL T Logistic [A1)H, Hh BN AR AE, Logistic 1= a8 i
AT AR T2 Logistic 1104, 814, I AUC fEIM, %5 Logistic [BVA13 5 e, HUe b,
Bagging 57 EAK T 5184 Logistic [0]VH. ZEUIZREE SRR L6 8:2 I, S RIERIERLT .

Table 2. F1-score of full sample dataset

5 2. 2HREIEE Fl-score

55 6:4 7:3 8:2 9:1
Step-LR 0.9822 0.9828 0.9832 0.9842 0.9824
EN 0.9743 0.9739 0.9746 0.9761 0.9763
Bagging 0.9962 0.9965 0.9970 0.9974 0.9971
ET 0.9977 0.9976 0.9980 0.9980 0.9973
RF 0.9984 0.9986 0.9989 0.9988 0.9984
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Table 3. Accuracy of full sample dataset

2 3. HAHIEE Accuracy

55 6:4 7:3 8:2 9:1
Step-LR 0.9960 0.9962 0.9963 0.9965 0.9961
EN 0.9943 0.9942 0.9944 0.9947 0.9947
Bagging 0.9991 0.9992 0.9993 0.9994 0.9993
ET 0.9995 0.9995 0.9996 0.9996 0.9994
RF 0.9996 0.9997 0.9998 0.9997 0.9996

Table 4. FPR of full sample dataset
4. EHEBURE FPR

5:5 6:4 73 8:2 9:1
Step-LR 1.590 x 10°® 1.387 x 10°° 1.383x10°° 1.276 x 10°° 1.547 x 10°°
EN 1.214x 1073 1.119x 1073 1.131x10°° 1.268 x 107 1.070 x 1073
Bagging 6.317x 107 5764 x 107 5.923x 107 4598 x 107 5.594 x 107
ET 1.020 x 10°* 1.070 x 10°* 6.044 x 10°° 8.193x107° 9.850 x 10°°
RF 4,928 x 107° 4,938 x 107 2.739 x 107° 2.462 x 107° 3.242 x 107

Table 5. AUC of full sample dataset
5. REARHIESE AUC

5:5 6:4 73 8:2 9:1
Step-LR 0.9994 0.9995 0.9995 0.9995 0.9995
EN 0.9993 0.9993 0.9993 0.9994 0.9993
Bagging 0.9984 0.9985 0.9991 0.9990 0.9990
ET 0.9981 0.9980 0.9982 0.9983 0.9977
RF 0.9986 0.9987 0.9990 0.9989 0.9985

52. ERHARRELGR

ERFEEAR, WIEFEFEARIR ST @28, SEEMERELH R INE 6~9 Fis.

M AUC Fa+rAI, Logistic 5754759k L Bagging R MM F5, H 0 &% 5 Logistic
[51)5, Bagging R RINA LT HI/2 Bagging FIBENLARMR, FAEA[RIRI /> Bs L Ll T (3E 5z 0
Logistic [A]JH4H % 0.0007. MIATEHRKE, Logistic [1I987 & Lk Bagging FE R % . % 8:2 R4l
G SMRELL G, SHEES 5.
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Table 6. F1-score of normal sample dataset

5 6. IEEHAREIEEE Fl-score

55 6:4 7:3 8:2 9:1
Step-LR 0.9841 0.9847 0.9855 0.9850 0.9842
EN 0.9753 0.9756 0.9765 0.9759 0.9757
Bagging 0.9963 0.9965 0.9969 0.9972 0.9969
ET 0.9971 0.9972 0.9977 0.9976 0.9972
RF 0.9982 0.9983 0.9988 0.9989 0.9990

Table 7. Accuracy of normal sample dataset

2 7. IEEFARKIEE Accuracy

55 6:4 7:3 8:2 9:1
Step-LR 0.9963 0.9965 0.9966 0.9965 0.9963
EN 0.9943 0.9944 0.9945 0.9944 0.9944
Bagging 0.9991 0.9992 0.9993 0.9993 0.9993
ET 0.9993 0.9994 0.9995 0.9994 0.9993
RF 0.9996 0.9996 0.9997 0.9998 0.9998

Table 8. FPR of normal sample dataset

I 8. [EEHFAYIESE FPR

5:5 6:4 7:3 8:2 9:1
Step-LR 1.462 x 1073 1.276 x 10°° 1.148 x 10°° 1.186 x 10°° 1.511x 107
EN 1.374x 1073 1.381x 1073 1.317x 10°° 1.299 x 107 1.580 x 107
Bagging 6.042 x 107 6.535 x 10 6.148 x 10°* 5702 x 10°* 6.842 x 107
ET 1.861 x 107 2.061 x 107 1.407 x 107 1.667 x 107 2.285x 107
RF 5.616 x 107 7.017 x 107° 4.679 x 107° 2.630 x 107° 3.540 x 107°

Table 9. AUC of normal sample dataset
F 9. EBHAKIES AUC

55 6:4 7:3 8:2 9:1
Step-LR 0.9995 0.9995 0.9996 0.9995 0.9995
EN 0.9994 0.9993 0.9994 0.9993 0.9994
Bagging 0.9983 0.9986 0.9989 0.9990 0.9991
ET 0.9978 0.9979 0.9982 0.9982 0.9980
RF 0.9984 0.9986 0.9989 0.9990 0.9991
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5.3. FEHESHTUMREE LB

T %5k 2 (Al Accuracy. FPR fil AUC 340 #HiE, H RS RRIPMEHNFMEIET, NHES
MR EEF IR 8:2 Kl oy Fe tiEfff, BT LAAR SO BRAE VISR AR 5 MNRAR R 43 LU 4G oy 8:2 B (1) F1-score 4 Wl 9
HAREMRS FER48 R, Wk 1 PR, IEWFEAREERSEEZD Logistic [FIAMBENLARM ) Fl-score L4
FEARBRERIRIAT, MAEHPEM 4 Bagging MmN FRIA I FEAZ G4 . iHT7E Fl-score.
Accuracy fll FPR _FEHLARM & B v RS, 225 Logistic [FIVA7E AUC {EHi s, HEEHIARMARFIZ D
Logistic [A] JA7E 2 b 5 W FEA A GRS A BTt . BASRE, IRBISEHREA)S, FIFH IE % BEA B 455
AT 53 MRk 2 F P R R T R BT A

5e-04

Step-LR EN Bagging
e SRR IR IR IR FEA SR S AL T Fl-score (U1

Figure 1. F1-score of different datasets

1. NEHHEER Fl-score

5.4. FHEEEM

FHF7F Fl-score. Accuracy fll FPR f8kx~, Bagging 58 /72 IBENLAR RS 20 e, 1545 Logistic
[EJA ¥ AUC Lt Bagging &£ BT VER LTS, HATIEHFE AR £ LA 8:2 Rl 43 VI ZRe Fnill ik 2 R A 11 i
HLARMANIZ S Logistic [BIVHE A, BT AASCEN X BEALARFRFNIZ D Logistic [F1)H, WM EE R, Jdr
FooR T HEERHMER R, i 2. 2% 10 Por.

i A ik 3
AGIE: AGIES kS
i i :
i psE NIESE .
TAEM: (FE NSRS o
[ e TAER 1]
T A 8] TAEME
KA N
b e ] .
PR I o
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Figure 2. Feature importance of random forest
2. BEMARMEHEEE
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M 2 ATUAE H BEAUAR MR AR RS FE AN BT ) S0 R P45 2 A S A0 B LR op, i 8 ME A
A, 5 9 A B ATEAE ARG BEOWN T o 55 58, FEBME T M Al T 81 . LR K5, B25 Logistic
[ A BE AR ARG 21 1) B BLRF AL A DR — B I ) R IRTR LR . AR, FERIR L AR

W TARERT. AEFORIhAR AR, UM R h R Ar Sl B AR

MF 10 S5 5F 1, AIC EAHEL T 5K Logistic [RVAREAIA Bz, L Fisher ¥-4> B HIERIREL
EAHIXEN, SHHED Logistic [FIAMRIZRAFEIME R, LaBEEIm, . AFHMEE. T
PEPERR . TARRHE . ZE77. FRfasi. BEURah®. ELR. FR%R 9 MEA R 95%[H & KT
EAREIE L R R, B IR L B B

Table 10. The summary of step Logistic regression results

52 10. &% Logistic EYIiERILE RiHE

Estimate Error z value Pr (>|z])
(Intercept) 15.5170 2.1344 8.207 2.27e-16""
PESI-1 -2.1374 0.6728 -3.177 0.00149™
A F -1 6.1349 0.7413 8.275 <2e-16""
A FIHAR-2 7.0044 0.8587 8.157 3.43e-16""
A FIHAR-3 6.5243 0.8497 7.679 1.61e-14™"
TAEME R -1 —8.2298 1.1323 —7.268 3.65e-13""
TAEMET -2 —6.2449 1.1955 —5.224 1.75e-07""
TAERT -1 3.7579 0.8739 4.300 1.71e-05""
TAERT -2 3.9575 0.9105 4,346 1.38e-05""
T AR iE]-3 4.6857 0.8772 5.341 9.22¢-08""
el 1.1617 0.4321 2.688 0.00718™
P 1) L -1.2870 0.3011 -4.274 1.92e-05""
RIS —2.2979 0.9648 —2.382 0.01723"
WE —25.9019 2.3002 -11.261 <2e-16""
GRS 1.5311 0.3408 4.492 7.06e-06""
To s 22 7548.8
B7E 205.1
AIC 235.1
Fisher 35Xk 12
e LT T BIZRRTE 5%, 191 0.1%[ K R 3.
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6. HILSRE
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2) Bagging £E R /7 VA 1E Fl-score. Accuracy Fll FPR S T 250 R LiZ 25 Logistic [R1 V=34 I 26 45 B
Tt HAPBEHLARA RIS H i faE, H7E AUC $8Fs FIRMK T2 Logistic [21)H, 1X1iH Bagging 4
R T AEAS RS PP ] UG T30 RS FE 4 e 21— e A s

3) ACHEFT Bagging £ A7 VA UK S R BVERE N LR AR R RFIE E2EME, JF 5120 Logistic [F11H 45
RAEATXIEL, RBULES RO — B0, Fiit i BRI NIRIE LU . ARUEL, ERE, FRa. L
PEVER . R8I TAERF[E].

AR SRR I ELBE I S B, B 7TiZ A0 Logistic [R1U5 . 3t R 2% DL K Bagging S 7 155 45 F XU
PEAL U SRR, KILIE A Logistic [R1VAAH bL T8 9 2% 50 fe 52 i TONRS B2, Bagging 4R Al 77 1253
T Feg i, HIEAPBENRME e Foe e tt, 1B Bagging &7 VETE 1% /A — & R
FAME . WFFEIED Logistic [H1VAFBENLARMR 1RRAF B Z 0, R IO IE H RAE— 5 T BATigs R,
B TR B AR S 5 D7 R A LB X < R PR B 22 S F 3 55 B AT DI, A ey, DU iz AR 7T .
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