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Abstract

The rapid development of financial technology drives the expansion of personal credit market scale,
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and credit risk assessment becomes the core link of risk control of financial institutions. To address
this problem, this study proposes a credit assessment method based on Bayesian optimization and
Blending fusion model. The high-quality training data base is constructed through data prepro-
cessing and feature selection, and the hyperparameter optimization uses Bayesian optimization to
construct the model. In order to evaluate the model performance, Logistic regression, random for-
est, LightGBM and XGBoost models are selected for comparative experiments, in which the Blending
fusion model performs the best among all models. The experimental results show that the Blending
fusion model proposed in this paper has obvious advantages in personal credit risk assessment, and
can effectively integrate the features of different models to provide more accurate credit risk pre-
diction. In addition, Bayesian optimization outperforms grid search and random search in terms of
tuning efficiency and model performance, and its global optimization characteristics are especially
suitable for high-dimensional data scenarios.
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Table 1. Loan_status variable information
2 1. Loan_status RERSEEFEER

Loan_status PEHCRES FEAHL
Current K 431,763
Fully Paid SEA G 61,840
Charged Off ENIS 13,487
Late (31~120 days) A 31~120 K 6228
In Grace Period Ak PR A 3695
Late (16~30 days) i 16~30 K 1015
Default bS:EAT) 78
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F5d Blending #4845, BT LAAS B HLAEMNREE A& OPEfhifadrin 2% 2, B3 2 v %0 Blending 4524 it
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Table 2. Evaluation performance of Blending model on test set
= 2. Blending #RBIZEMIH &R _EROITAEZLR

FEA R o SRS FE AR HERf 2R AR FEA%H
FFEAR 0.92 0.94 12,368
IEFEA 0.85 0.78 4901

Z:) Blending fib & AU LE A4 i ROC miZk Al KS dhek sy AlaniE 1 M 2 prs, Hh AUC K
0.9269, TR A8 & 0 2K8E 11, KS it 0.7272, i WA B A 1R 55 0 X 20 1E S REAS ) fE
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Figure 1. Blending model ROC curve
[ 1. Blending 23! ROC hZk
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Figure 2. Blending model KS curve
[ 2. Blending 15! KS ghk
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3.6.1. EARBI TR 534

TUHRE 73 A 5 B AR B A AR AR TR rp (AL, AR B g ke, EEInE AT AUC. Fr 703
bR, RV AT RE DTk EE K

AP B TR L S M ) SEBLP SR AN T -

(1) EETCRBGZRBI) 0 REL REAERHE D SR TTEREE -

(2) rMTEERR AR VERESR AR, PERELF AR R BE DT BE K.
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Table 3. Comprehensive contribution evaluation
= 3. A TUEE TG

A AUC KS RE 71 T PRUEALE  ARvHEGHES
sk AR 0.9186 0.7215 1.2700 0.0103 0.3949 0.2308
BEHLAR 0.9240 0.7262 2.3507 0.0301 0.9950 0.8859

Light GBM  0.9266 0.7266 2.3597 0.0336 1.0000 1.0000
XGBoost 0.9259 0.7254 0.5589 0.0034 0.0000 0.0000
S3Hrde 3 A

(1) FEAEAY BRI bR
FEIX JUAMERS A, LightGBM [ AUC {EA4 0.9266 # i, B X 2 IE SREAR B BE A Bl s 248
[ AUC 18 0.9186 1. LightGBM ¥ KS i 0.7266 fix i, ‘ZonHAE X 0 IETUREA > A B R Bl tE .
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(2) BUEAHRARbR

RUE [ BTE Blending A5 Hh 25 A5 (1 A ) B ZEFRE . LightGBM RIBEHLARMR AU 5 i1, 23
2.3597 f1 2.3507, UEHTELRA AL R R ATTR/E AR 8 tH; XGBoost FUALE Y Ay 0.5589, FEAREAIAE R
It i BEEE 357N o AR AL AN R AT AR A AR PR S A . LightGBM AAEAL AL E Ay 1.0000, R HITEAR
AR R T PALE ARG 2R, XGBoost ARiEE A E Sy 0.0000, 5 B HLAEARHE AL 2 AL E fefik

(3) HFMEE E kTR bR

Hep1) B B I T ELRIEAE I SRR R T PR SR A SRR B . LightGBM 4k 1) 22
P£79 0.0336 fermr, MR FURFIE X B (1) B R FE AR X Ly s XGBoost [1HEF1 B EMEA R 0.0034 K.
Pt Ak HE 51 8 2 HE 5 B B S bR A S 45 S . LightGBM (kR #EALHES FE 2444 1.0000, 7EARHE
ok R R B B s, XGBoost (1924 0.0000 -

4) 570

M TFEFRSE &K, LightGBM ZERAIMERE(AUC. KS). AL DL MR B B 7 R Bl (1, Ext
blendind #5284 SRR M EEAE AL BEALARMEE R R IR, JCHAEAE 7T 9 s 5 E] )5 45 T8 br R L
FERTECRBIBHAAR AR s XGBoost 1E 2 /N i fibr FRILRAE, X Blending FEAL I TTHRAEAT /N

3.6.2. FHEEZEMSH

I MTRFAE RE 0 75 2270 908 25 N SRR A (R AR B B2k, B S5 S o AR I B MR A el T oo AL
WARRIH, RAEH BIAA TR B S5 RAEMNRAE, AR IRIRIE. T AR E NIRRT,
TSN ERR B RHE A, F TSRS .
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Figure 3. The importance of comprehensive features in Blending models
3. Blending {2 BV F S 4FIEEE
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FH ] 3 WA last_fico_range_low (f& ik N 5eile — A5 F V43 B @ Y B A BR) B Btk A v, AEARTREALG T
M bt T IAMRRE, PR G R 2, AT REAE(S VP SR S OCEE A . Installment (37
PERRI, SR NEEH T8 14 40) A fico_range_high (BE0 A TBURHE # NS FIBE23 B v Bl A FR)
BYERZ, {ERRRIR AT — @R . HARRRAE A G, ELAE R 22 PR, xR AE R
T2 FE ARG A5 PR

3.7. EERTFEE R

N T VP B M RE, EHL Logistic [B1JH. BEHLARM . LightGBM Fl1 XGBoost M 4T 1 X L szif . 5k
KR HHERIZE . AUC R KS {H = IHR AR5 & PPN U Bl . 32 4 S AN BB PPAl 45 SR X LE

Table 4. Comparison of results from various models
4. BEBIGERNTEE

R ACC AUC KS 4uit &
Logistic EH(M 54 %) 0.8813 0.9185 0.7190
Logistic EH( UL Hifiiik) 0.8817 0.9186 0.7197
BEHLARAR (BEHLIE R) 0.8815 0.9205 0.7189
BEHLARAR (Ui AL) 0.8842 0.9206 0.7226
LightGBM (Ml m-#rflifb) 0.8840 0.9227 0.7220
XGBoost (I #rfiifk) 0.8835 0.9235 0.7216
Blending fili &5 2 (P 544 22) 0.8890 0.9245 0.7208
Blending il & 15 84 (DL Hrfiik) 0.8969 0.9269 0.7272

WA AW LLE A NAE RS PPAl e, AN [F) A5 fo Bt A (5] PR 1 B A A

(1) sy

Logistic [m] AT 16 s il ik s 5 200 2 DU R AL E AT I 2 80 %, L ACC 237324 0.8813 HI
0.8817, AUC 4 0.9185 Fl1 0.9186, KS i il-& 4324 0.7190 A1 0.7197, RKIAHXS T8, (HIETHIR RN,
Vo BLE AL BR A F AR IX 8 B 24 0, A5 4% Logistic [AIVARERYA — g R IE, DUk Hrdetb st Jobk R 3T
BRI

BEALAR PRB AL K FHBE LA 2 I ACC v 0.8815, AUC A4 0.9205, KS Ziit+l 0.7189; £ UImt-Hril ik
J&, ACC $2&T+% 0.8842, AUC #2710 0.9206, KS Fiil & T4 0.7226. X B DL e Av st B HLAR PR AE
15 RGBS PPAS (1 0 R e 300 — @ 48T, (HTEX Zr IEREARRE ) B s)), BER MR BTt .

LightGBM F1 XGBoost #7471, LightGBM f] ACC >4 0.8840, AUC &y 0.9227, KS 4iit &4 0.7220;
XGBoost () ACC A 0.8835, AUC N 0.9235, KS Giit& N 0.7216. W& 7E(S F XS I AT % R IUAH
UL, XGBoost £ AUC FH&IE—%, Ui RE ) AR, (R CEAERR 2 A X 40 B FBEARFE T, 1Y
T TP A

(2) RbEEsy

Blending f & #5574 [) ACC =i, N 0.8969, AUC 4 0.9269, KS 4iit& A 0.7272. Blending fili &%
BUTEATA A p R R, DRI bl & 77 >R B A A A AN RIS B AR, EAS T AR DR A R it
FE AT HE TR 5
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4. BREMRE
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T3 LA R A 5 A SRR I Bk k. A 7T LA Lending Club AJFEHE 8 v EERl, REMEHIR
T BRI AR ARTEAS SV P R, BRI PP R AR M S T EEME, SRRl s
e X PR A AR S S SR R B

A G52 3 6 [ VA A5 3R] JH 288 M R B RS R AL AR ST e (P A, 7 b P A 2 5 R =l 2 P O 2R I e B o 1
SHRIRTE . S2IGA R BoR, B HEAZE ACC. AUC Al KS Ziit 825 et abr LRI FaE, H
PTFIREA R . RUES D A T S 50, RT3 . XS5 1R, %5
R A RSLE RO FH AR PPl ix S0 2 () i, X DA B B as Hh R AR 2R MR AR AE R = P 22 B &R

M2 T, SERBENFENLARM . LightGBM A1 XGBoost)7E AUC Al KS 1 & it s br b2 FH0 T
FEL B R RARTY . X R BRI EIT 45 A 2 A9 I3 AR5, ReNE TR A R il B 0 1 5 A
TEREAEL G &R, AT 2 2 B T FH AR VAl AR AL B 1 5 T Sk o

R A S I 2 P R — R B R B, i — 2B AR T T A XU Ak 1 P R - SR8 45 3R W, Blending
Al A R A AR A T R B R AE, H ACC 5% 0.8969, AUC &y 0.9269, KS 4iil&E N 0.7272. iX—45 R
# W, Blending fl& Y BRI TE A A AR G AN R B A RF i, U IR AR AL S0 AN T v AT 2 2 R AiE
SRR, I H B 5 ()72 A RE 0 0TI v Af 1

X RIS G BTG B 52 bR S B B o B R AR A R, SRl RT DL SE RS HE R
G P, RS TR RS, T B A3 20 XU FE B2 T i XU 35 Ko [RIESE,  F 90 A S S B 2 o
WAEH BRI AR, FEAR I B AR R SO 55 75 SR — B AR Al SR, DARRLRIR AL PR .

W DU ARG T8 5 NS F AR PEAL ek, 5 4% Ge I A S R AN BE LA AR L, BB 4% 1 I 2 (],
[ SCE 7 SEAR AR MR . D, BEALARMRBIELCE DU Biflift )5, ACC M 0.8815 #2715 0.8842, KS
it A 0.7189 #27HZ 0.7226, K VLM-TILILAE S B M Ut IR R S E U ], RBEMR IS A
XS RGBS VPG A B AR SR AL T s R B, JCILE A T R AR A R R AR AL

g LPTIR, AW IR RGN L2 R R SO DU A A AR R A A, AN
15 FA RS VPA SR AL T B2 I 7708 3CRE . B FE S REGE T 8% ) 5 S B AGTE (S B S VTS o
Rk, & BlORE R AT ) RO B S R B A3 T B AR A SE R FE .

42. MRAEERE

AWFFHR T — T DU AR Blending RilA 8L S FHVEAG 77i% . 2T Lending Club “F- & &
AR, WA R 7B TS 8 5168 TAE, RN T S ER 77 255
RUTRON M G A R pL o R AT OB I B  L SRk, B T B R S SR S EU AR S F X T
A R, ARAEE— SRR Y. ok, BRST B SRIE T Lending Club #dE 4R, E7EEENH A7
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TER LI . SRR IE S 7T R A 22 (i B o 2 A A, A LMR RGBS
PO TSR s B IO A 6 A IR R, 1 FICO ¥4 62 32U . RSB R 1
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BEEEM, T AERAR S ARG, Rk ICIUNE A . S0k, BRI R AR, oIt
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