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Fig. 1 A simple graph of individual lending relationship network
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Table 2 Distribution of borrowers and defaults grouped by credit level
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Table 3 Features of credit level sub-network
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Table 4 Weights of all edges of overall-view-network ( Unit; 10 000 Yuan)

He, A T A B BB R RE . A BRAT Y
FHFEREARXT HR B AA &15 S PR AR A

PR A G RIEAGSF ARG 0, b X7 A 9fE

FHAE SN AR K.

®4 EGUANETHRELNNE(RM.AT)

3 ERAMEHRIMHESERER
AR MEST

WHSE5EEVG LI TR s H (1T
Shy T 2 AR A e e A () ) 7 A ) 43
2 WA () JE B, o 0, 2 P 2o ) Y T
{14 1 % 56 2 2% M N 24 17 338 240 155 O s i 2
HUR, AT 18 2 2 7 HAS 3k 20 5 A
JEPIRES XA RS AN 2 Hk 3 H 2 5 1 3
FAT RISEI. L7525 SRS PR E R X AN Y
T 20155 100 i S ) R B A R (A
P 22 AR e 3 43 e AT R R i ) DA S48 9 3 4%
AT R I B TR DR 26 DR I 7 i UL 2
4R [ JET .

B AN 5 R R NG G it
X} 2010 4E 11 A 2 2016 4F 1 A AASEFEA LT
A5 bR & R IE T S vt o i, R R A
8 MR B /N 3 AN H Y. S5 4b, s
3 ANk JET SIS A AR 2 A J 30T 6 £ 0% 5% 2R 19X 4%
A A BB T A SO L R
SO SR X F D R T B
AT L BIAT A A [ R) 2k J] 0040tk
MITBERE 3 A H IR P9 & 2R 48 9 5 22 R Al A
e T E R T At AR S e o i <Y
T 21 MEBESE R ML, JEI N BB — MR
DTS ZR 45 RRAE | FRIZ A5 3K BT 78 & 301 %5 iz 7y

To
Fro HR E D C B A AA
HR 84 28 188 773 944 2 746 2 482
E 32 31 100 263 490 953 592
D 46 32 125 336 746 1555 1108
C 51 12 92 544 793 1875 828
B 27 9 64 371 780 1241 966
A 3 0 27 25 23 30 8
AA 403 113 610 3 056 6 868 12 520 12 053
N 21 350 27 251 47 561 137 214 172 712 407 588 225 924
P28 AR5 2.

3.1 ERAMZRIMFENITE

T RO T P 4 ) R s R
— AN R TP R R B U R R A B
M RS Y S AHE. AR SN GS h hu RR
e B AR B R B O B BB EA
SRR, AHIFFE ST A BE OC 2R R 2880 — >
A 1] R 4 A IX B 32 OGN I ABE G B
(Input Degree, ID) , BIT5 55 v, BIABEAR R AT S
v, F810) v, R WIRFEC R RF | ABEBUR IR
B EPEERAR A AR SRR S5 2. BT
SHERMCFRARF , AR 15 H 2 8%
HFHMBRAR.

TR SRR Y R — ROk
AT Y B AR ST R AR IR AR A H A
TR AR R 0, FABUH N, R, Mg T T
TS AT IR o, Ao, BOBE R R AR BA 1 Z 0] 1 B
AR, g(v,,v) FRon. T 7E R 25 £ 5%
HSF B S HER T AAUKFZ B R R,
[T O R PR R E AW REE mRZ 2
ARG 0. TR 3 ni B 6 P A 14 i i
5585, BB 5% 5 0 WO s PO R R
M L P42 45 ¢ 5 28 o8 JH H o P 8 2 W) B K. I
FRL Y R T 3 TR I 4 rh Y A AL B )
FRWE W 2% PRt AL 9E B A e R A
(8757 s BRI 57 5 Y BE B A7 7R AN ] PRt A
A Ee RO 5 55 ) O PR AR R I, 5 S TR SR



59

TR TR AE . A B 5C R 8RR 5 i LB ——ok B LI R il 55 F- 65 Ak 4l

— 151 —

PRBITAT 4 SR OO 1 B S S B el B
(‘proximity prestige, PP) AJ LR 4f (1) i 5 iX — 4

{1 S RS WS
1
~—N,
PP, = ]N; (1)
v 2 &(v.m)

y.je N.
v;j € \L‘z

BRI ARG AR B NBA #
e AT RE B X S R O AT B 2 0T LR
]2 0 T I A RN B/ N BT 2 B e 2 4
FABRN IR B 3 R R A S 22 B 3 4R 5
FOERE TIZAE O

T B AR 5 SRR PR Y R B
T3 5. WUR S T S HAB T A7 s R R AR 22
TZT B 22T RO E i 5 SR B AL R
P BRI, AR S A OB 2 I
L2 E B A U0 ( Betweenness Centrality , BC)

OB, AR e PR B A A P B 2 3y
I ERTHE AN

Ui'(”)

cg(v) = z —— (2)
iz Ty

S o (v) FR A v, B4 A 0, RIERE R

P 0 B, o, TR v, B AN 0, IR
BRARE L. R MR BRI ZS h  si iy R rh
OERAR TIZT AL RBRE L35 T A
e AT SAE N TR B SORE AR A )
TSR BEAT R A AR, DR T AT TR R
(12 58 HAT B E FUE SO BUE By, Ay
PR B i X N S 5 HE T B
R B A B TN B R

R AN 6 21 833 ZAfi A
HA 4% R A2 535 xR I 15 3O
O T BE R A R A O ERFE I S TR,

x5 ERAMERIMIELEITHER

Table 5 Summary of topology characteristics of borrower network
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Table 6 Correlation table of characteristics of borrower network and loan features
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Table 7 Variable description
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AR UNEL IS SRt EN ! el THFCR % ERrE=l

BIi 0 A 0.478 "

Pl 0.395** 0.795**

(FEeiEd -0.007 0.540 ** 0.005

R A3 0.641** -0.004 0.176** -0.262*"

RIS 0.184 " 0.086 " 0.288 " -0.171** 0.237**
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Table 9 Regression results of Logistic analysis

A R 1 IR 2 AL 3
AR i EY i i B4 kiR Y54 i
Input Degree 0.109 *** (0.019)
Proximity Prestige -0.4737"* | (0.015)
Betweenness Centrality -0.242 """ (0.077)
Interest -1.316*** | (0.084) -1.237 (1.375)
Amount 0.786 """ (0.022) | 1.318*** (0.249)
Credit (HR) 3.649 *** (0.451) | 3.302*** (0.454) 19.774 | (2891.763)
Credit (E) 2.083*"* (0.454) | 1.486*** (0.457) 0.362 (5224.395)
Credit (D) 2.038 *** (0.453) | 1.531*** (0.456) 16.443 | (2891.763)
Credit (C) 1.159 * (0.477) 0.715 (0.48) 0.444 (4 573.478)
Credit (B) 0.491 (0.536) -0.006 (0.539) 0.085 (6 124.531)
Credit (A) 1.393 (0.594) 1.054 " (0.599) -0.402 | (8502.935)

B ~1.595*** | (0.498) |-14.888***| (0.533) -34.393 | (2891.767)
A i 29 276 29 276 29 276
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Table 10 Regression results of Probit analysis

i R 1 [ E) B 3
ANt EN 4 Bt 4 PR 4 PrifEiR
Input Degree 0.053 "~ (0.011)
Proximity Prestige -0.267*"*| (0.008)

Betweenness Centrality -0.096 *** | (0.033)
Interest -0.765"** | (0.049) -0.641 (0.591)
Amount 0.441** | (0.012) | 0.557*** | (0.113)

Credit (HR) 1.765** | (0.172) | 1.641*** | (0.186) | 2.055*** | (0.676)
Credit (E) 0.918*** | (0.173) | 0.637*** | (0.188) 0.244 (1.045)
Credit (D) 0.900*** | (0.173) | 0.657*** | (0.188) 0.661 (0.741)
Credit (C) 0.488*** | (0.185) 0.260 (0.199) 0.394 (0.875)
Credit (B) 0.216 (0.206) -0.049 | (0.222) 0.078 (1.308)
Credit (A) 0.581** (0.246) 0.407 (0.267) -0.154 | (2.054)
O —0.580*** | (0.211) |-8.188***| (0.241) |-8.103***| (2.14)
A 29 276 29 276 29 276
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Table 11 Regression results of low credit groups

15 A% HR E D
A FER 1 L 2 A 3 AR 1 R 2 A1 i) A 3
0.184 "~ 0.105*** 0.326***
Input Degree
(0.022) (0.07) (0.055)
—0.44*** ~0.171*** —0.738***
Proximity Prestige
(0.015) (0.063) (0.057)
—0.233 " -0.729 ***
Betweenness Centrality
(0.077) (0.772)
—1.726*** -1.346 | 2.875**" 11327 3.636
Interest
(0.093) (1.401) (0.333) (0.286) (8.294)
0.825*** | 1.322%*** 0.647 *** 0.76*** 1.669 ***
Amount
(0.025) (0.259) (0.083) (0.079) (1.409)
2.911%* [-11.744***| —14.258 | —9.955*** | —9.964 *** | —4.501 *** |- 14.847 ***| —40.951
A
(0.246) (0.296) (4.796) (0.876) (1.078) (0.737) (1.066) | (38.121)
AR 16 483 16 483 16 483 4708 4708 5483 5483 5483
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Characteristics of individual lending relationship network and borrowers’ de-
fault. Evidence from Internet financing platforms

ZHANG Wei-guo' , LI Hua®, WANG Chao®"

1. School of Management, Shenzhen University, Shenzhen 518055, China;

2. School of Business Administration, South China University of Technology, Guangzhou 510641, China;
3. School of Economics, Guangdong University of Technology, Guangzhou 510520, China

Abstract; This paper applies the complex network analysis method to study the individual lending network
characteristics on Internet financing platforms and borrower’ s default problem. The paper proposes a method to
establish the individual lending network, constructs the lending network of Renrendai. com, and depicts the
features of the overall network and sub-networks that are separated by borrowers and pure investors according
to their default status and credit ratings. Based on this, the behavior rules of borrowers and investors are dis-
cussed and the correlation between the network topology characteristics of borrowers and loan information is an-
alyzed. Then three regression models for borrowers’ network topology characteristics, loan information and
their defaults are constructed. The results show that the network topology has a strong explanatory power for the
structure of lending-borrowing relationship. There is a significant correlation between the network topology
characteristics of borrower nodes and the borrowers’ default, and this correlation is also robust among groups of
borrowers with different credit ratings. These findings can be applied to borrower credit risk assessment and
default prediction on Internet financing platforms.

Key words; individual lending relationship network ; topology characteristics; credit default; complex network



