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RATAEAFAF B, R RIS FPE I AR A7 0 A2, 4%
A A AL U E LI L s, D9 T I bR
A (ELX 45 2 B, X i 228 7 1% A1 99 %
K BT T 4R AL B

x1 TEENSEHRNE
Table 1 Definition and measurement of variables
FeH BRI S SR
FHUAIE( Phone_Y) R FHLAGER 1, 50 0
B IE (Ideard _Y) T B UEIAIE Sy 1, AW 0
2 G129 (Account _G) e ASR 1, ALK O
B5E QQ(QQ_bound) h5E QQ S 1, W 0
HRE WS ( Wechat_bound) EMAEN 1, Bk 0
B e i=1,2,3 BRI T 39;,?0 ~40 y& 40 ~60 %
E29 WUE g 1, Fofl o O, Bl e s AR R
iR FERIAK  Sex_i) 0= 1,2, 0 R B et 1, 0 O, B B
& et 5
= AP Income._i) i=1,2, 5 5IF R 6 000 JGLL_ERILLT A 1, Atk 0
a U R AT H A A
WS Merri_ D) i=1,2 3R RIS E IS N 1‘,}21{1129 0, FEHE R AT
HeA BRI
N ' P=1.2 A BIF AR R b AEHLT W 1,5 0,
11533 (Edu_i) o
B R A e 2=
{5 BRI HOA9) ( Null _num ) FEIEUE {5 BT IR TS5 A S TR
B AT RIT P A48 (Bankname_num) AR -RIOIF AT
. Hh7E FHLZDE( Bankphone_num) A RAT R E AR FHL5 14
i 15 H-R KB Creditcard_num) 5 R kg
. fitt & 1 KB ( Depositeard_num.) fifi 78 R iK%
" {5 R JF 247482 Creditbank_num) (AR IF AT A
i {35 IF 15478 Depositbank_num) BRI
B A IT AT E( Statbankname_num ) JA AT R T P A7 A RTINS

S

e

FEATAE SR AR i 249300 5 B2 SCON A N 7 S i I R B — A T TR, VAR (B 0 O 30 d i3 60 d. iy TRV AL, A
WL AR A A T3 24l 28 Rl S, AT TR A AT

Bl TR, AP ERATR (5 B AR RE S USRI TAEAS , FLphy 15 FH RS RS T JATAE A5 00 S0, IR, 5 R % )RR A (5
JH-R A A AR RATAEAS (5 B A MRS, AR BT A TARAT R A A G 5 Bk R AT A 15 R
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Table 1 Continues
e} BB FE AL
Hh R 55 ) ( E_ereditscore) R NI
i=1, 2, 3,3 5IFRIETE 2013 4E ] LART 2014 4-—2015 4F,
[ W T B AEA)y ( First_order_i) ‘
2016 AEFFHAMI A 1, HiAb Sy O, FEHESR 2017 AETF4R R

)
O BRI (Delivery_pay_ratio) EFRRHT 3 FEATITHAT, SEB 30T A H
&

- B TT B H ) ( Order_cancel _ratio)

TEAKAT 3 AR S BRGH 3T B Lo )

V2N B ( Order_night_ratio)

fHAKAD 3 AEAGTTHL P, BRTT B LA

H

- (i 20365 3 AE (1] R R YR LS

o I T 3 H 0 Orderscorkhour. ratio) FECHT 3 AEMIT B B — Z BT LSBT
S T T B L

i TAF H T B HA] ( Order_workday_ratio) KR 3 AR, B — 2 L T B He )

4 fEACHT 3 4R IT B igt it e

* N IECAT , AR ACHT 3 AFROTT BB R, A0 S IR

Wy (Order_+ _year3) 8 J/IME FrifE2E I

N (ST AR T 34 BE L Order % _hyear) w A ECAT , ARG AT AR T R, A8 T & IR
b G - FANILT 5= raer_ * _hyear

B R ” i M 22

Jcs

i W b3 Huhik~%2 ( Reciev_addr_num) Ji S bl %%

52 I T N4 ( Recieve_city_num)

W B Mtk o AN [ 3T

W B itk H & B EE ] ( Town )

W B ik B AR S A WOBE st i BBy e 4

S B B 358 ( Recieve_phone_num)

W 6% Mk 8 P s B N R R A9

W88 AANE( Receiver_num)

Wi S sk £ B P i B B

2.3 RENZE 5T IR

T PR HCBOAS W) 2R B B A 29 T g
T3, AW ANR 1Y Logit [B] )45

Default; = ay + 3, Selfreport; + 3, Centralcredit; +

B;Thirdscore; +3,Behavior; +n, +&;
(1)

HA TR § FoR AN BB i Default, J&fEEK
N i BB BN AR & Selfreport, Centralcredit; |
Thirdscore; \Behavior; 73 7 F~ B IR EHE B . 9
ATAEAR (R B R BT IV A7 Ay J 3 1) 728 o
)tk 5, P TR 03 [ E ROV s £ N
BEALIRZE T

2% Berg % AW Y, AWEFR I AUC {H
PEU BT[] 26 BUA5 R i L AL Y S0 BB ). AUC
{EIETEFEITE 0.5 ~ 1 Z [8], A B 7 Ak
SIMHE Tyer 212 5 T 5B AMERBUM AL R AUC
EHIZSH L 415 B & R ER, 60 % 2B R
AUC{ER) B 5 ; 24 AUC {E353] 70% L) i, 2R fE

SE R BB RE S B AUC (AN 1%
XHE RS PPl S AR A B R BN

3 KIEERES

3.1 HidMLgit

24 T FEEM RIS &2
A UL, Default f3(EALH 2. 61% , A REAFTEREAS
AN Y 1AL JELYTS 85 T Berg 461 IR A2
LB {5 Y20 (E _creditscore ) 1 fig /IME I B RAE
G350k 164 F1 605 , 15 B VE 43 % A 6] £ 3N 2
A RAFRIX 3R WA T S J7 T, £ SR ONTE A 3T
3 AR AF A9 724 R g 1T B 250k ( Order _num _
year3 Kl Order_num_hyear) 435l f7 42. 198 8 ZEFil
19.002 2 2&, 5 14 W 5% i 31k %% ( Reciev _addr _
num) i 3. 405 3 >, B ih X B9 35 T ( Recieve_city _
num) -3y 1. 696 2 A, - 44 5 B 4 41k L ]
(Town) >}y 0. 340 8.
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Table 2 Summary statistics of key variables

ESneqS PURIIELER Sl iz b2 /M L IN!
Defauls 46 607 0.026 1 0 0.159 5 0 1
Phone_Y 46 607 0.9819 1 0.1332 0 1
Idcard_Y 46 607 0.705 6 1 0.4558 0 1
Null_num 46 607 0.7959 0.8750 0.286 5 0 1
Creditcard_num 46 607 1.574 9 1 2.349 5 0 36
Depositcard_num 46 607 2.2197 2 1.568 3 0 28
E_creditscore 46 607 475.042 1 490 78.760 2 164 605
Order_night_ratio 46 607 0.1187 0.040 0 0.1910 0 1
Delivery_pay_ratio 46 607 0.084 7 0 0.1927 0 1
Order_cancel_ratio 46 607 0.149 7 0.052 5 0.224 5 0 1
Order_num_year3 46 607 42.198 8 16 63.995 6 1 363
Order_num_hyear 46 607 19. 002 2 8 26.214 1 1 140
Reciev_addr_num 46 607 3.4053 3 2.8132 1 35
Recieve_city_num 46 607 1.696 2 1 1.129 9 1 24
Town 46 607 0.340 8 0.1429 0.401 3 0 1

T3 G T EEA R KERE TTLLE W,
BT 5 PR 5 Default BAHE R, 05
T — B0 A 6 R, R %A B A R4 1)
B LT BE S7 5 FRAA T A JE 8 A A AR B I
TTER LRI ST ik N 505 Defaule 1R G R EK,
S SR A2 5 R U S Defauls (5 R
B, F AT Ryt H A B TN RE F1. A
LR VR 5 oA AR B A S RBORE , — 7
115 R W AT AR A I AR AT R A5 R A OG, S
5 F-R B R 5 1 850 19 A 56 R 50003 30l 3k 3
0.361 5 F10.293 9; 55— J7 i1 5 W W4 1T H 45 45
W BT Hi bk A B30 A G R B B ik 0. 425 8 AN
0.394 9, Uk A ABIF ST BT FH 1 H 75 15 FH PF- 40
WG E ke o3 ok A R A RF & B i FAEA
) °F- 15 14 T 2 2T TSR AT o0 R B AT A AL, P R
5 Pt Rl R TR AT — 6 M
13RS R A5 B HR ARt i i 3,
St R L) B BN AR B IR TR L 51 A A
R VAR A C RBOTFA K&, AR
0. 05, 13 ] RIS [ >f 5 %) PR 28 4005 2k 1) 45 B
S BERRAY T A, (H AR X A AT R LA
AME B
3.2 ZEESHR

FAME T R BLAE 0/1 ERIAS B
R A i NI ANE B R R RS Y Logit 1]
S50 AW T IR RN RE T 1% AUC (5. 2 4

55 (1) 3 ~ 3% 4 55 (4) 512 PUZRAE B AR UCH A N
ABHI R A 2558, 18 1 25 1 1 AR R ROC
. H R AE () IR (2) 515 T H IR M
FIYATAESS WO 2R B0l 5 B 9 BEAL AUC 1553 51 K
68.30% f1 63. 77 % , 394 1 % /K | 52 (FXF
AUC T 50%) . Feoillih, 3% 4 55 (2) 51 T e q7
TIEAF HRE T AUC {8, B AR AR T Berg 251 Fil I 78
FEIE A5 45 23 0 e, i P 3 29 XU 1Y) AUC B
68.30% , fELr T Iyer 45 R 5 145 5 FH 3¥-43
(experian scoreX plus credit score) Fijl] Prosper -
BN E A X/ AUC fH 62. 54% , & T
Gambacorta 25 1] FF & [ 9 47 fiF 45 15 B W00 5
SRR S AR A XU 1 AUC {8
59.39%.

F A4 (3) FIA (4) 5153 5] 2 o A0 5
R4 T3 R0 R A A T Ry PR S H50 A 30 A R )
ZER AUC B4 53538 T 73.05% Fll 68.62% , —
Horal i A5 (2) 5 AL AUC {8 9. 28
4.85 ANE 4 AL HE— B H ] Tyer 257 Fll Jiang
S At A DA SRATAE 5 £ B A T30 RE A7k %f
R, 1 Pl 78 1 P 9 20 0 I M A7 Ay 2 8 1) i
Ly AER AP 23 3142 = (0.730 5 -0.5) /(0. 637 7
-0.5)-1=67.39%#1(0.686 2 -0.5)/(0.637 7
-0.5) —1=35.22%. £ 4 fJa Pif7 KT A A
R AUC {1 22 VR B 45 R ) 181 1 1) ROC il £k
W—BRs . WRE I EY
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T BE 7 525 0 T HA = 2505 B M AT AL 3
TN GE ) 5 B TR B A T AR ) A
225 AHAER SR T A TR R 15 2.

AR SEAE & 8] 5 R 455 & R F , 3K 4
55(3) 4 0 HL R AR TR E 3 [ 9 R B7E 1% 7KF 1
A UL O RS T, B 4
MRl REMERR /N, 2 4 55 (4) B B B4 3T 3 1
1] U T L R R R B L B = A AT
A, BIFE 1% KO 1 515 05 B3 IR A 56, X
SRR ERLE 4 M 04 T — 2, 100 BH ik A e ET L)
A 1 S A AR B T ) i 24 A R EL AT A R
WA btk AR 30 T A BRI £ B EL B 5 3 2R
FERIE 33X A2 R R YA % s 1k 5 K% £14 3% T A bk
Z LS BGE R 2 ) P A TR S AT E , £
LA ) S e T A BN B LS TR AR FREE B HE
BB A RN B AR AR AT AT BE PR K.

JRUE A5 FH VRS RN A7 A A2 320 43 J31) B
Xof i 2 AR ELA T AR FUR R A FH IR 4 ]
AB T A4 2 T TR HAD - 5 I 91T 0 4
fiE, PRI, P 28 50 s 22 ) 4 A B LA S R A
T E— LK. £ % Berg 451 A Iyer 251 45
R LK, 3% 4 55 (5) FKs W B0 2 8 1 AH G
AR [l I In ARAY , 25 R R AR AUC (H 4R
N 77.14% , LI A 3 R AUC {45y
Sl 4.09 F1 8. 52 ANH 4ok, HEE AR TE
1% 7K J 3, o 13 B [ stk D A 2K 50 J i
% B P TR 2 TSR M IH RECKR A, AL
F4 (4 FIh gt B RS (5) SRR B
ELN 1B ity e RN = WA NS G T B ) G X
(5) B EL R 1 PS04 [ VA R B0 TR 3K
B RO IAA 5o S 300 B T —25 Hsik 1 i £
SYTREELITRINGE Sy, AT A A oA A 08 A X HL
RV HA R MYE R o

RS, A s SEALAL T ) LT LA TR] st
DL DU L, WO 255 i 0 R 24 TR £ 3 B
TR ZEIE T A IR 0 S A AR (S PRI (5 8
(R TIIN fE T ok . 3% 4 55 (6) 31 [ B ) 7 2%
RS B4 R R, 70. 70% (1) AUC {8 & 5
T4 G FIRE (2) 5, 325, LI ]
P SE Al 15 8 1% 35 2 T &5 SR Sl S, R 4 5

WEFB AR AT, T AR R A R AL

(7)) BVFNEE (8) B 433 I A B, 1 A FH 2 R0 ) g
150 R, 25 5 7R AUC {5 7T LA 4 3 & ik
78.33% 1 74.67% , 53 4 45 (6) 3 {) AUC {1 AH
o, 2r 4R T 7. 63 F13.97 ANE 4. Ktk 4
X F PRSI B 00 68 1, Tt R v i
AT, 32 AT Ry 8 , FRT 3 2 T R A
W 3R THVE L. 35 4 55 (9) 1K DU 545 8 [m] s
A A 25 5 8 7R - AUC {H AT DL ik 80. 64%,
KR T3¢ 4 I AR, K5 i, 54 kot B3k v
()¢ 4 575.(6) FIAH L , [P (s FH PR 200 /2 3 v LA
2 T AR B R 2 50% ((0.806 4 - 0.5)/
(0.707 0 -0.5) -1 =48.02%) , X AR LT Hu {4 B0 T %k
TR IRT T R A DT 24 T Y S B .

E1 AREXBFESEMATEATAE ROC MLk
Fig. 1 ROC curves for default prediction separately using different

types of information
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3.3.1 #AsFRm

HIIRZE R 8 T HEAS N T, W] e A7 7E 2 40
IRl Ry T ORAIESS e Al SR A/ N SR ISR
FEAS B F I R B (B A A &7 S0 795 e ks i 4 A At
PERLIS. B XTUNZRFEAR S0, >R B L2 > i
K 7238 CBAIE 7 v, 46 5 55 (1) FIAIEE (2) 51 43 5]
25T 2 A S P A SCERIE 5 i T A TN AR A )
AUC {H. DA 5 138 IR A 4], BT R 5 A4~
R 0 WAL 3 5 TR
5 K H A AR IR R R
4 DFHEARBATHR 4 1 Logit [81)7, H4f5 81 1545 31
AR AT, X WA Hh B A UL A 7 Y, I

@ SEAh AWEFESER B R IE A THUP BUAER B, 2T A FAR 515 SRS AUC (BN 62.44% &R T 5. 86 N H /b mi. R IR TR, 5 2
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T A T TR AR 2 R 4R 1) AUC 8. 25 =
o ARKUCKE 5 A TFREASY BIVE AR EE | g8
IR 5 A AUC {HIFSRIENE R —IRS 728 L5
WERYEE . 5002, R AR R100 Uk, X A K
ZE R PRI B A M RLIR A AUC {E. 3R
5 AL TCISR L 2 rid S 5 4758 SR TIE i AR AR
AN, A A BRI AUC 5 3% 4 ML
UASE S s 2547 0 F B, ABAS TR) A5 780 1503000 6 ) 1)
FEXTHE P 3 A B0 AR Uk B I R f AR A1 B F00 2%
SFafik.

St I R A I BN 38 1 s S SR R
SRR A ST AR O M HTREAS , B R R fE —
ASH CEP 2017 4 4 H) B FAEAE i 4, A
FHZ 0 B 7 A5y 0 F AR AR g Sy TR 7R T i
IR REAS AT U, 25 SR a3 5 565 (3) B IR,
SRR B T 5L F AT Ry 2 305 1) 350 0 A5 754
AUC {EB/INF 56 F B 3455 B B AUC 5
A AN [RIBAL F0 B8 3 4 A HE PP A AR Ak,
Hh ) AR FE VP S 280 3 R [ B R D 24 8,
HIRRRL AUC B4y B =3k 74. 31 % Fi1 78. 66 % , i
[EIRE AR S g F00 235 SR R A S {0,

3.3.2 MAIEE AN

AT 5T T A 0 40 1 3 24 BE AR L 4 R
2.61% B HUE KT Berg %5 IUREAGL 45
(B TCAEAE1E HPED W AR A R, 3 A AR
[ 4 He A3 501k 0.9 % #10.25% ) ARARIRAELEREAS
AT . Sy T AR UESS R f M, Ao AR
B L REA P B B — R LU T REA S
PR i 2 P REAS S R AL BRI AR R A, B4 T 154
BEAR L1 53 31 A 50 % .30 % (10 % .5 % 114 K [ 4l
REREA () T 25 5. s e JIr B A R s 11 45 S B
7N, TCIS AR EL 5] 1) Bl AL A A, T 18 S B A
R TR BE 7, 38 S AN [] A5 20 03000 B g 174 AH XoF
Hep , a5 R0 5 3% 4 25 200, AR Jig b 3 3 A2 fgkt
3.3.3  Hiefsprie s

AWFFEIRBEAT TR 3R = AN J A A fd A
5. 1) WAL i HAB PEAN FE AR BR T A AUC

{E PO BT 750 BE 1 41, B % Roa 265 Hl Wu
2071 g 0, KS ( Kolmogorov-Smirnov ) {E Fil GINI
FEt i 2 W0 bR AR R4 48 bR, L
BB R, s T RE ) AT BEXT R 4 1T R
BB R S PE R b5 R, BR 15 T I AT
R IE ALY KS (B /N T T A Al E R
AT KS (B A1, A [a] A5 8 33 24 10 8 7 1) AH Xof
Hiy 53 4 R AUC (I 25 R B A — 3, 58Ik
SERFR .

2) R EAS M i 22 A R 36 1hn T O 47 B
2PN T] AN [ A5 A BT 1 0 I - 5 s 2%
ANIA] X2 S BGH 2fE AONB Bi kA T Ty
BRI TT SR T A BB AR WFFE RO WT FEREAS
NI P REAFTERE A PR A 22 ). Rt , 225 )X
G 4 R Al Heckman 19 5 B A% 750 O $4 ol B
AR O 22 [R) . | T AR AS SR AR RN BEA —
ZV- B B EE PR, A 75— 5 1 R I
VIR , DA 58 70 300 B X W 227 5 I FE A
PEPEIE I 22 AT P T B [l 3. DL 15 R AR )
WL T AR A 6 8 B S — B Bl o DU A
EPRIZT- 61 0/1 JE UL AR 5 Ry 1 il R 722 6, ) A
TEPRRLTY | B X A A AR AT 35306 K R B bE 26 (-
verse mills ratio) ;5 B[l rp B OK KT L
FAENERIAE R IR 4 (&Y, 735 88
HEAT Logit [A1H, SEHESE R B, Toie A& 41 % 41t
W T FRBSC 1) F- 6 e, B R B X R A L R (S
FAVESR 01 & 5, 12 1 2k 5 M I 22 J5 10 45 2R

3) 4 ol JHG At ] A% L Y A By 3R 4 1Y [l A
BRI 1y 8] ROz, 155 e £ 3 i
AR B PR I 45 RO TAE LR 5 5 By
ARAT A A NEAE ) DL % B A X 35K 6 28 5% 4
SEAEE B SRR AT AR AT i — 2 [
P A 1y FAE 3 1] A0, 2 H 0 5 4 1 Y
3 EL L 5 BN, DA R 4k 4 A7 B s
I3 NEE TR 3R 4 1925 BB R AT ], SR 4
FARIRFG . T R T PR, R R iy B R B A7
R

@ ORI LR AT SR BUAE E P BUATERY B B F SBEEL AUC (EU 52. 11 % , 28/ T AT MIAAT 9 2 B AUC 4.
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Table 5 Robust tests for out-of-sample prediction

(1) (2) (3)
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Table 6 Tests for the mechanisms underlying the roles of online shopping footprints in predicting default likelihood
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Table 6 Continues
TAA D GESIAF K LA
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Fig. 2 Economicvalue added of additionally using two types of digital

footprints in default prediction
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Table 7 Tests for the subsamples with or without credit card
TS (3) (4)
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Table 8 Statistics for real default probability and the number of borrowers sorted on predicted default probabilities with and without using

digital footprints for default prediction
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Table 9 Tests for complementary effect between e-commerce credit score and online shopping footprints
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Table 10 Further exploration of information from the online shopping footprints
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Table 11 Tests for the subsamples with or without credit limit granted by e-commerce platform
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Table 12 Tests for the subsamples split according to online shopping frequency
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Digital footprints and default prediction: Evidence from consumer credit

HU Jun', LI Qiang' ", ZENG Yong', TIAN Xuan®, LIU Song’

1. School of Management and Economics, University of Electronic Science and Technology of China, Chengdu
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Abstract; Using a unique data set obtained from a Chinese fintech lending company, this paper categorizes
the information used for loan default prediction into four types: Self-reported information, central bank credit
information, e-commerce credit score, and online shopping behaviors. The roles played by the two types of
digital footprints, e-commerce credit score and online shopping behaviors, in predicting loan default are inves-
tigated and the underlying mechanisms through which digital footprints improve credit availability are explored.
Our results show that the digital footprints can help lenders to improve the accuracy in predicting a borrower’ s
default likelihood by about 50%. The prediction power of the e-commerce credit score is significantly the high-
est among the four types of information. Nevertheless, online shopping behaviors can not only provide addi-
tionally useful information beyond the e-commerce credit score, but also perform as well as the self-reported
information disclosed by borrowers. Furthermore, the preliminary evidence on the mechanisms through which
digital footprints improve credit availability shows that e-commerce credit score and online shopping behaviors
can be used to establish credit scores for “unbanked customers” and accurately evaluate the credit worthiness
of borrowers whose credit quality is always wrongly underestimated.

Key words: fintech; digital footprints; default prediction; credit availability



