%21 % 5 24 LMz RFFR Vol. 21 No. 2
2019454 A Journal of Shanghai University of Finance and Economics Apr. 2019

DOI: 10.16538/j.cnki.jsufe.2019.02.007

bk AREELRANA P AL AM RS
T AR B ) SR 2 BT

(LIHImE Y 2R, L 200234)

B OE: MAETEA SRR A TGES, AP EELABRRESHAGER P ARELTSER
ARG BAPAZ G, R R P4 AT A BT e G A SR R, AR 6 LB CBORE R T AR T A
PHATHEER, RRERSTEHEEHE, LA RSEMAE R T IFRKEGLE LFRA
XGBoostH-i%, A A W A% & L2675 AR 687 % 453, BOIMAE ST A P BT B REE
FRMAERL, S35 P RAEFAESAT T AT 2B 480 MR PR A F 2 & wiF a8, A
PR TRAZ BT (AARAME &) SR AA G S BTN, P A & LR A5 S0l 3 o I A St
15 BAE AU MR B, BRSSO R TN, o BT 6 LM YR MALE B AR R 4T
EHATT A BAF LA R P, B P AR 20 T RE AR B

KGR W 55 AT A B s AL A SR 15 S T

FESEEF30.5  XEFRIAFE: A XEHS:1009-0150(2019)02-0093-13

—. 5l

W 28 A1 DR 2 A8 AR NI NS T BB T 2 10 F &, AR 7R #H (A B
AN AE KN ) FF )8 T #T R IR, o ST (B e R ECh R s, 7E4%
Ve R R B RIS, B AR T A8 5 AR o H 20064F AL T8 — K AR A ' LK, FRE
R A GE I T & SRR E I 1, 28 5 MURTHL B 3 o AR AT L 4T 5 B e R, B E 20184
3HE, Pi SR T AS & 468 027.09127C, 3G ATIL S AS & A1 915.652 7T, IEH B8 F a8 h
1 8835 o 1 AR P[] o0 445 £ 0% 2 Jo o 3 VAR L AHL: H iy 1) 90 4% A8 05 T 3 AP 4R Ak R R &
BB, TP G IIZ B A S, RS e T AR 2 A & SO0 42, (508 R EBHI%,

GG T AR DS A EL , 945 A 0% ELAT /NIRRT Va0 UK R 45 0 4 Rk 36048 3, A 1 2% 4 i 4
15, 70%LL 0 PR TR 2 A O s B R, P AR R AR B I S K
AR S AT 50 IR B B R X R BE ) B BB E - P i S A
= H B E MRS, 1078 33 G R GRS S, O XU 2 AR, A 1R ok P 2% 1
VPGB 7, o kT G A0 5 B 2 R R, XSS G B H PR SR

i

Yr#s B HA: 2018-12-01
EETR: LGTH AL LR RIERAE BT B AR M s i3 5 EARAT 9508 XKWL 71 20188]B024)” .
BRI HA977—), &, LI RIIN , bfg TS oK 2 1 2 e i 8082 1L

BHEZ(1992—), B, A N, LRI R 2w B A .

OB SRR T Fi 75 0 0 L1 L 1 PR AT H B R 55 5 http://www.csai.cn/p2pzixun/1264720.html, 20184E4 H 20 H »


http://www.csai.cn/p2pzixun/1264720.html
http://www.csai.cn/p2pzixun/1264720.html

94 bR R AR 20194 575254

PEAT BTN B ARRAE R, 240X 3 B & e 6 S, DUHRBGE N E & P HRRIE, T8
Lo A R SN i = B T i e NPy =y 9

W0 25 FE A ELA fE DEORUT BN AR LB B B2 A8 5 DL R 0 42 A8 5 Jo AR S SR A,
AT i U AT B AN o ik 1) R L PR 51 65 - B il B S 0 B AT, A S8 55 RN LI SR S T ) £ A i)
A, 4R NS RGBSR, 153 N B B 3 ol B P2 AR f )RS, 38 AN b T1E B4
ST RE P AR B ) e 4 (Yum&E, 2012; BEFRZE, 2014) , R, 2% A5 0% F & J4a] i o £ 5k A 1Y
15 B, 0] R AT A% R O 5 Bk S L BRI, T B R O I A% O K TR A R R A%
SR YGIESEAR, B0, @ W N AIEFE bR B PR R A P ISR b . TAE IS8R %5 07 38 (&1
L, 2014) o BE & 5, (SN VGENLHIREESTE— € ¥ L 22 T15 B AR S5 80 JE 18
XU ) f8

SR, FLERN 42 b 5% G S mh A b, e 3 AE T ELR R IR () I 2% 18 08 & 1 2 VE i R
HEHRR T R WE L BRIESEIUT EF A0 NG B 240, 558 & Lid® T a 1 oF
HRE B, DLROR & 0553 10 <17 2h il KB, A Le 0 2% £ 427 & 4 i S oBU7 $R 4 T <4t
SAE ARG, 105k T H P I AE S S S R o ] R X S8 R, X A ECR S s B AT IS 4
SR, DL AL I 28 AE B b 045 B AN AR Il 8, 32 0557 S 2 8300, R AR TRAT I 5T 1Y T 4 )
R 1] N B F 5T 00 5 I 4% £ D A R 40 L e R 38 L RUBS: B L WE A ) LR I 9T, T X
S3 YA PR R A 2O 7, 208 T 5 S AE LT 6 H TRl SR TR A R B T
PEBIFIT , R R EE A RN B A7 BB DL 2 & 4138 77 A 1 <k S W AR 15 I8 45 R 8

AR S 6 R F Rk 360 45 £ TE o1 G 3R A A0 T 05 B A H P AT s s A Ak 2 45 R B, A
FAON T RE b & B 1 AR 4 5 HL 0T B 1 55 3 () XGBoost .12, 2T 1 75 H i A 30 I PR 4y
FRY; ARG, 5L TR 25 L, St 75 oR I A 30 10 5 I R AE BE A T 3 VR HE )T, AR IS AT 4y,
PR B T s [N 2, I F AT AR O TR R R A SR, LUl g P AT ok B B kAR A5 IR RE T
75 A NG 273X — ) R, 74 S 0 i 7 A7 5 R A O T SR, R B A AT &
FH P 0 <47 A0 B L Ak S5 W AR B, H2 0 R 2 1 BT B P B R 5 S 8 R AT oA Y
fiE, W LUAS B 2R A5 07 & Tk e &, LR & P 8 B B8R BT R, XA R T
W 28 18 G T S A K K A &

BEAT B W0 2 15 B 5T, FEAB TR0 BT & MBS 25 BT DLy = K25 5 —

o T A LTAT F 00 52 e DR 3R AT, L4 185 3 N A5 3O 2 1) pe i R 3% DA R A 3 R 2R A1

A R 343 BT (Klafft, 2008; Herzenstein®, 2008; Iyerss:, 2009) , AL 45 LA 1 JXUBS: 1R 1| 6E
W43 BT (BERRAE, 2014; F 3275 55, 2017) 5 55 2SR B 087 & 19 W58 1) B 5T (DavisFl
Gelpern, 2010; Slattery, 2013; 5K ¥ 3, 2014; #IRHE, 2014); 5 =R W EP T A AWK GG
(932 B R DL R AR TE I 1) B (B, 2015; 5 551, 2011; EEE%E, 2016)

I 25 A UE A HE AR HH O, 778 ™ 5 045 B R BRIl L, o &5 B 3% 9% 3 58 4 MR 545 JE K Tl e
SERRN AT FH 7K P LI il 37 IR o BE A 0 o, S 0 2 £ 08 v A RN 38 R B AR 45 2 A,
W2, 2 B RR A<l 45 B Al <dx 5 8

JIT 1 ) < REAE B S AR M KN 0% BT 6 ZORSZHER R8N L PTBRUER M5 ., R AR 5L
AT B A B AR B B, R RS AL B IES ] AR | 2 DT LS TR



2 3 R B0E Be A A8 5 L RE 00 P2 1 P 3K 2 95

5 VR B AL (BT B DL R SR SR PR BB O RS R — R B AR BT
ATk 2 RV | TARAE R DL R TAER T & (E S ai sk, 2014) . <645 B F 6 PEE
AR NAG H A5 2 0 TR, Bk I 248 £ 3 15 1B 1) K4 PR 3 (HerzensteinF, 2008; Weiss
4§, 2010; Iyerds, 2009) . ELIHABHE (2014) FI < N AGEF & B8t 284750 #, 25 R BT
B8 HUGERLEIIA E B 05 H O e i, f8 308 Dk 2 i v, I ELAE 308 AR dB A °F & A6 3E
45 B GERS , NSO TAETE B . 28 72 H i3 72 S5 DA E 8 oot 45 F A UE 2800 52 il AR K .
Freedman#l1Jin (2008) W 58 I\ R 5 Bk A TE-F- & L3 AE a0 0 55 57 T 915 B %, MBS 5 4k B R
B, AN B AEIS (PopefliSydnor, 2011) , PE A Fli% (Herzenstein%f, 2008 ) S5 FAE #1523 22 i £ 4F
14 Popefll Sydnor (201 1) WFFTIN Ay, 3555 LU R I N ZELL35-60 247 1) B AE 3K i 2 (9 VT B 14
H0.4-0.91NF 4 58, 608 S L b i AR D i AT RE 1 ZE L3560 & HEARAR 1. 1-2.34 F 4>
R VR EFA /N (2016) B« AN HAEVE R T FE I MOl 28 5 5 208 1 5000 W 451
E T FR ) o0, S5 RV N B 5 D S B TAE 2 DR, AR T R

P il B <5 B R R AN B BB B SC T B A NS T &0 AR | R R L,
R AR S 7 M RARPEE B, il BURME Y IE T B EON B AR R R (A,
2014) o S FEATH BRI, #R M A5 D AE— @ FEE EHURE RN RILHAT N, R %
TS G, A BT IR S SRR & (Herzenstein®, 20115 25455, 2014) o MK 08 77
TE 2 A BT FR, £ a T <A B F (5 B s A Sk R ol 155, v LS
ORI A5 BB W B, P9 NG I 3X 2645 2 LRI fE K N I 3R A5 S oL, A B T35 2
i, 7F— 2 P2 bl DU gefE B A X BRI & (Larrimore%, 2011)

HAE, WSS S B T B S i3, B R T H P SR R B <aE(E B
CHAG R AN, il T H PHET 6 B AT B0 B R a2 AR A B i 2 IR A T
DY P 2B PR T A B ZZ iR Z I ThEE, P24 T K2 &8 28 BAEE, WTLAER
1 2R AR 53 M1 BB - Greinerfll Wang (2009) WF5T T2 T A S SR AR Z MR R, WF
FERBH P A B 1A S TS, A A T AR K, fE KR R L AR T LR S
RNTEM EAE LT & B0 Dy A5 B A S BT AR S HAT AARRE, 3t [H] T8 B A 3R N B 7 &, X KAL)
T WAL B 1 TCTE T 5=, X A5 B 3248 o] B ARAS ¥ U7 09 1R% 4 iiA (Lin%, 2013) , 420]
DLFEART & RHE O B lAs (14, 2017)

ZE bR, B WA A RO A <m A B s BE B PR B BRI AR
IR R h S 3T AL H R, T F TR ] T I A B A A B R 2 R R S AR e e PR 3
IR i 2y m s K 2, Te ik 1 3 5 B 5T R o SR, B SCRRAH R 20000 1 19 2% fig % v < At ik
AT A ARG B R A BOR X IR R IR (B 2 ) & AT oh 2 5, S 30 A
FU R Z BN B R I — AR BT RUE SE 2 1 BEAT AR B AZ I B R S 9 AR SO B M b R
BB IZ A8 T7 1%, SR FH L 52 0 W 28 A5 SRRSO R FEAS B, 5 i P AT B Bl A5 B <A S
ARG D BFZHE, PR ITE 0 M & A 08 H e B S B R AT AR, LI BT 46 R R S R4S
T, LLPR A 08 T SN EROR, i m AR LT B i BRI N e

= IRTERBFREF
(—) BT ok BT B3

PRI BB T, — s DRI R A | ASE TR 0 ) 8 11 | ASE Y ) A A 1 = A BT 25 S
% o e B S 2 Logisticlnl V9, H s BRSRALL T 2tk 1ml )9, M s 46 T mI A Re 1k ot , AR g B



96 bR R AR 20194 575254

AN Z ARG FE— M o N T AN RENAH SRRV E MU 2 1 H T MR I E &, L NP SREAR) | Ensemble
Method, SVM., 122 [0 4% 4, {H & X SE 550 B ARS8 04 11 375 5% A T Logisticll 15, P55
MRS A Pr it s S T UL R L 2 | ) Ensemble Method, H: - %& W) A5 24 € 4% 4 B8 05
SVM— i@ T /NG 45, 5 FE L5 e I 45 D)t — AN 58 4 Y BB R 54, v il R b 4 22,
i H— 3 FH T R 4

XGBoostH- 1% R H 40 A M . o0 A AN SR, 5] B 6h 42 2 eR 250 ik 17 B 1) 28 )
FF, FAE B brefi Bz AN T D0 353 e SR e O i, FH LUBUET H b R 200 T R RS R & e FR
e i FE LA o XGBoostH 1A A fEGBDTH 1A FL il 2 b e b 1), A 38 3 4y 7 20 AR AR il &5 ) A5 7Y
J& T Ensemble Methodf) —Fi' . Ensemble Methodst) H bR7E T K5 LR AL SN 2% > I Bk 45 & s & i
— PR A FE SEA S, ZFE S IR O, @B W R B TR R ) Bl 2 |, a]
B E A Logistic[nl VAR 22, (H 2 A5 2 4% 524 19 B AE #4E . XGBoostH i )& T Gradient
Boost) —f, 514 Boost X il &, & — KB+ E &K T E—IRIFEZE (residual), 18 T
W BRFR 22, Fo i1l UAEFR 220800 B9 86 BE (Gradient) J7 1] b3 57— AN # YRS /E Gradient Boost
H, BEANFTRLRL Y 8 T T R AR ) B A A AR B T 1) 2L, iX 5 4% 58 BoostR IE B | & 1R
B FEZAR BEAT IR B AR R0 X

2SR XoF I 245 5 8 v ) RN B0 R A T A T VR AE TR Rk, Bk H St
JEH 5 XGBoost, 45 & CVIEAT 37238 I IE, F i i PSOBE LA AL 28, LIAE 4 X 2% £ 43 v
PRGN BAEE, - G298 50 5, R DR3240 B R A N AT Sk B 2o HoAE P
B B ARS8 R AR BAURE, @i WA G E 873 Bk DL R R R A R
{59 o, HE T RERIEE IR, XA 15 P A A 5 R AE 2R 17 3 B HE)7, B AR 04T 43, JR 2
B A TR R

(=) IR R L5 54730

A SCERE R IE T Rh360-F & $2 k26 000N H P 1 Bt BB 4, I v WOl BRSPS
5K WO EAE A H P AN ) A 12 859N T3 1414, AR SC H RS & 4 P 2 15 B K fib
360 T e K B ATHCE 6, F 6 1 — i A fE T R A E 2238 /I, 55—
AR R 4 ) A R ATLAG) B LSRR 0 BOE T R A kT S BLEEERAT L NOY AR Y SE
36038 i 48 Z A HEAF IR 55 R dik O A AR BT R B, B P EENCE B )5, Sl g R T IR
SR B A E N GUR A, S B A AR TR R AR B SOT . SR E T S U EiT
Jai, X R PR B A T R AL, I g T P T R

TEAN Y AR S5 BB DL 1, Hoh R B ARG B IH G B AT MRS R R R E R
(D) P e B AA5 B H AR 360°F 6 B8 A8 ay ARG, AERs a3k  BFE R
E S HPERS L2 RBRA NG EMIER, 253 0065%; (2) H W4T A8l Eeds: 1
TERE360°F & MAT A BEARE:, $L687 374%%; (3) I S 3KAT M A5 BUE . H P AERE360F & |
PRAT I KO, ALFE HIE T A 277 S S8R BOA A B S ok, 3233 45055 (4) K
{5 HRIE A7 0 B AR : H P fk360°F & b B 0945 H - 55 H R AT 0 15 B AR,
— M P —RA 2 5EHEERICE, 35677 5405 (5) H PSR HE B @360 H P12
7R ALE, P CRA S E B REEM SRR Z P TEF & BRI R R Bk R o
FEE I AR bR ORI R, AR R R L, R M o 5 AR e SRS, 67 367 37555 M
AR FR2, R P 5 H A P RIZ R RIFDL, 31989 2305k



5523 13 AN Feat 2245 BV RE T H - 2 15 PR A 3 i 2 97
x1 HIERHA
¥ M AL A X AL AL A
user_id M FID user_id P95
age RS prior_period_bill amt SO B
sex 4531 credit_Imt_amt {5 =AU
education BERSE current_bill_bal A K ER AR
live_info BRI is_cheat_bill R R K P
occupation IRV &3t} current_bill_amt A K B
marital_status USRS circle_interest PEIFI S,
local_hk FAA nadd_jifen HHEER S
liilaE- N EsY salary K avlb_bal usd Al HRBIFETT
school_type BRI card_type E
company type | AFRA credit Imt amt usd fE RS
flow H &R R0 curr A
business_type BN current_min_repay amt_usd| A<IHRACIEH AT 0
personnel num | AT || fg ozl R | current_convert jifen ARSI S HAR
gross_profit FEFER TAfER bill_id TGS
business_year BN prior_period_repay amt o1} aS et
pay_type N3t curt_jifen E=LIEAY
R P 21 user_1 A1 current_bill_min_repay amt| A<JHIK B IGIE 540
CHERIER L user 2 M2 cost_cnt CINCEE &Y
user 1 HF1 adj_amt 2 40
o user 2 M2 prior_period_jifen_bal IR AR
(ﬁ);?ié%iz) relation2_type KEFH current_adj_jifen AR E 5y
relation2_weight | K RHH avlb_bal AR
time I 1] pre_borrow_cash amt usd | Tifti &40 3670
product_id 7= mID pre_borrow_cash_amt oA I 30
expect_quota 5 480 repay_stat HFHCRAS
[pyTe—— money_function f%ﬁ }5@ & current_repay_amt usd | ARG AT T
max_month_repay| 5K H G current_award_jifen AL AR 5y
recode_time L3RI (] P 4 b user_id M ID
rong_tag M HID

F VI AN BAFIEFEAS # — AN A AE £ S i s, S5 B 4E ik 554k, Hoduser_idhy
FH i — bR R FAT T BN 544 4k B 4R B ARRAIE , SX SURFAE ZERE A HH R S R K

(=) ez

RAE TR SR D B B S A S R AIE VA A R 08 458 ) R A BT, AR TN (10 2 SR I L AR
SCHEATARFAE TF2 SR P A S5 D0 A« JRL T G b e G 075 PR 0, R ) SRR AR B 45 B
THT S8 WA DL A7 S A 0 1 e LA B i) SRR AE TR I 7 7k

B P AR LR P ORISR 2 S B AU H P ID (user_id) 414 AR 48 4%
FEPRIOAH G it i, AL d /M R R AR SR MR bR 25 VB B AR R R KR
LR PR S R AR I, R R, RGP R R S AR S R B, B E — 2
BRI R B B, DU CSE )2 M3 R o i I A B B, il R R IR, ARSI T
FURES o e AR SOR SRR ATE T RR 48 0 25148, B8 ) P bR B user_id,



98 bR R AR 20194 575254

TEA) I LA _EAHAE TAR 2 5, 75 Bt — 0 5B BA SR T B R AE , A )5 2 i AR S A1 B Ve o
B E 4 5 . Logisticll VAR R0 AE 36 2 Hb A0 BURK, {H XGBoost 8 i 0t LR P AL BB R 4
SR B BESR, — R E A BRI AE AR 5 A7 7E B A 5 R B 1) A2 B AR SE S A B RRAE TR S
YRR 251, ZRBRAHSE REOCH IR RS, 4E RN 193 ke A 8 5 & BL, A 7EILBLSR i A 2 T
B SRR AR

M., SEiES T

(—) AL B

T T A MU SE BRI 5%, T SR DDA [l R 55—, A5 — A I ] R o 1 ) A5 TR L T
R P B 2 ARG 50—, TEBORNME O R i) BE Ak b, SR B A B SCRORFAE, b 1 P B 1A 3KCE
MEREATIZH A 30T o R T IBBI VL LIS H 89, AR SOk 1 R B B R AE A2, P B — 3R 23 i A
SFKHVRFAE, 38 id XGBoost 8- i2: 58 AL T4 80 TAE, S He T SkeAd e F P B A 3 Tt AL 7Y S (HRE At

ARSI LU VIS SR AR S —, A T i e LS LR B Bt S A S
KM CVEEST 37 38 UBIE ) J5 5K, 3833 PSOS AT 2 15 B XGBoostE Y i (s 22, Horr, X134
ZHIATBOE, R ZE AT, BEE R AR 2 E UG 6, &G BB AN R 2%
DLAE2; 55—, KR SR 7300 U7 3K, g N ZRAE AN AR

x2 RENSHZE

ZH ZHE SR
booster gbtree 8 BT A0 B ASE ZY EAT SR 5
objective binary: logistic fift U — 43 S 12 R IR E
. U eval_metric AUC RTS8 VA R A
PHBRRRHEASE scale_pos_weight 1.2 IEFAFEAR IR E L
missing -1 Hmuh kvt el
Seed 520 BRI BENLAD T
max_depth 9 TERRB I B KR FEE
gamma 15 R8I S
eta 0.045 IR P AR K
RSk I lambda 17 L2 TN A 3 AR 44
subsample 0.89 F T IIGRBER (R FREA A FEA SR S IR LL 451
colsample_bytree 0.89 ST IR R ARFAE SRAE 1 ELA]
num_round 16 a2 1R A~ 2

Fe2H 1) 2% num_round 3% AR UREL, 2 d 244 2 1 RE A B — R B I L BN
num_round, F &% H A Z40, 7Enum_round kb 3 /NI B, A2 {8 AR R g B 1Y, Bt LLXGBoostH:-
AT R AR

()RR

R ) W P PRI TR PRAR £, AR SR 3R HH B0 18 PR AUCHEL K il 524578 0 3P IR o AR SO A 3t
1P A AR 1 N ZR AR AUCEE S 40,711 2, KA1 AUCES 50,698 8. 2 75 -F A 50 110 T30 A
FEAR K, AUCEL K207, IR L RE A 08 & S HHAR T () Tt A e 3

F2 TR, A SCHE— AR AE I P ARRAE, RIURAG TEAERHAE R F P S B A 3K 3 XGBoost
Bk, NI R IEASBR 634, FRATTHE— 25 2 Hh A 1 P R T A TR 1 AR AR o



2 3 R B0E Be A A8 5 L RE 00 P2 1 P 3K 2 99

PRAEFFAE T2 P40 HE P, P 1220 1 AR AIE T S B0 O B, BRI R B RRAE , AR TRy, 2
score_featurefR 3R () AT 4 i) A5 B T ZEE T 47

90
80
70 b
60
50
40
30
20 F
10

1 XGBoostt& Bl {45 F = E 15 80 = B

VR R T 3ENBIR I RRAE V53, VE5r B2 0 TR, RUHRE R B AR IARAEAR 2D, 1568
T 7 A 75 2 P A 2R M AR K o 8 3 B VR 4 HELE BT 18P AIE = 22 v LU LU R Y 25 58
— 2N H PTG LA NG BB <173 3 il SR B, RS HE R AESS 1.3, 5. 6RO Y
fEo 58 2N PP & Bk & 8 4 0 sk A5 8., G HEFFE 552, 13RI ISIARAE . 55 =25
S PHE G L HE SRR T S AT S B A B HE T AE S 4 TR ISHARRAE - S5 1Y 25 A A
FHTE R C sk B AT B B B AE B B HE R ESES. 10, 12, 14F1 17RO R 1E . UL EA5 B H
P 5 T o R S R ) 5 ) | M e S/ N - NI = = 4 LUK )= =35I e 37 e
JEHE R T B A RO U0 ASE TR e g A S B T AR A, S TR AR AR HE A M T 4 1 5B
18300, W] R 4 JEL R A, AR ST 8 B o W3 A A K ) P S < A O HE AT F , X F 2 s zh
B3 I £ K PRt H i A5 2 B GRS AT T & AT N B IA T, S R 1 A
BB LAHET

e b, B0 B B HE A B T R IE R T R RS T o i . ISR 3FT R, 5 P B EOR
FART 3 DI B TLANRRAE 23 )2 P A A5 B R s — R AB S it i) L P 38— 2 AR A
%R P R IDATRIK . H P ok H SEAR K P B A AT B3R A8 o B 1) ) b i 22

x3 EHABEEERHZNATENHEARER TS

Feature max_tm_encode lu_friends tag_count maxim:;ﬁl;?repayi std_tm_encode
. RPN NG ER B BEEER . , MPmAHA AP AERER
PR N N g I FHID# K ; \ i Rl
HEAE L] AR I ] e I L S I L
Score_feature 81 39 33 20 13
B/ME 4804 428 -1 -1 0 48.853 86
FRE 21 856 564 18 638 306 21 11096 288
YA 17 849 921 204.048 7 18.942 5 0.559 65 1295321




100 AR5 UpZP N 20194F 55 24
HxR3 REFTEENRHRITATEWNERERITFH
Feature max_tm_encode lu_friends tag_count maximgslilrll?repayi std_tm_encode
P, AP A NG BRE| EEEN . , RPmAA AP AERE
i H ; N e N DA e \ R
HEAL LY AR ] ik | VR T s ok
Frife % 4469 699 4219179 27.684 8 1.408 32 2127014
AN 0 2959 13519 0 0
255 E 16 713 646 50 -1 0 585.646 6
504 % 19 672 730 120 -1 0 48 975.17
7550 R HL 21157 891 238 34 0 1963 267

T JEIRRHIE Ak - 18R IR

(=) 4FAELE R AT

i) I XGBoostBE Y, F AT I B 1 A TUA 55 P A AR AT W i A SC O ARRAE, 4 1 A Bh B AT 18
e JX SEARAE, BTV B AT RUAR ) U ik DL 7R X BB AE 5 PR R S B AR Z B SE R o T
B2, UG SRS v R WO P A K S B O A R E 9 1.022:1

1 S —47 AU AEAS B A P B9 N5 R R el — A i sw ) B )

R v d5 4 3 B ARFAE S max_tm_encode, SZASFAE R 5 T P B AN A A5 B AR e — A 50O B
)7, 1% L B8 A 3 7 I ) BT , B < 0 09 o A 2P0 7R, B Al R R AR AE AR 0 7 43 52 X ), 3oL
OB R SR N ), s P AR S 7 A NGB, IVRR A Boe AU Y, max
tm_encodefE 2043 {37 i AN W 8 201 58, AEART 2000 A st LU B, R B I AR N B S B i 1
fE KB EL R 29744 © 1, max_tm_encodefE K F2050 %0 i, o B H A 3 N B i/ T B o
PHERN KL X R P ARB S E A NG A, B T A 2 5 P K, TRl 8
A A5 B P B BT RE B O A K X WK, 72 R D87 & OB R, B
Fa EANAE B E, BT ETRE 2 U I A R

R B — WA N s BB ]

3000 ¢
2500 |
& 2000 -
< 1500 | - I N
E 1000 | oy I N SN A B S B R
X X X X X X X X X X
f=1 (=1 (=3 =3 (=3 f=3 j=} (=} (=1 (=3
vIiYlTlIIlITITlITlIElIT|IR
X X X X X X X X
(=1 (=1 (=3 =3 f=3 f=3 [=1 (=3
- o o < vy =] o~ o0
KEE R 2047|2027 | 895 | 977 | 1054|1177 1209|1249 | 1281|1225
B R A 553 | 573 | 1705|1623 | 1546 (1423|1391 135113191375

B2 APRIE—XNAGEEEEHESILNBESERPEEBRERGEITE

T < A AL BR 2R B 4 L R B T 10%—20% 2 7 4 o3 T A B AR AL 1072 2095 37 55 2 A) I A
FTH T A& KO 7 O TR O P BB OC R o LUTT % A AR R SCHE AL, AN TR .

2. 55 AL SR AAE AR B T B B AR I

P I RCRTE B R AR MR V0 & B 5 P A R TER R R, R4 N 1w
friends. A3 7R, A Al 2% 7R B4 SR TE IO I A8 R 0 2 A sl IXT), wT LU Y, 80 BT E </
T 1053 (5 I, SR B I P K S WO A K 0 B 9 R 2 2R 1,731, T B0 E < R T 9043 L



2 3 R B0E Be A A8 5 L RE 00 P2 1 P 3K 2 101

e, R O P K S A R0 H 9 R £ 54 0.88: 10 AH X T ISR B vh R oI P A K S
AR He911.022: 1101 55, FBU A 00 B 22 o i i AR, i) T ARk P, A S
EHEEA S A P BB AR BE AR BR, 1] P28 A5 58 F B i —FPIERE R, BIHE 2P A
£ P BB 1) PR R O R

AP R RSEE
3500
3000 |
2500 |
&/ 2000 |
=< 1s00 |
500 i R ; LR SR
£ N = £ = N i = N S
[=) [=3 (=] (=) (=3 f=3 (=) (=3 (=) (=)
v 9 T M T ¥ T ° T Q
X X X X X X X X
(=} (=] (=3 (=3 (=3 (=2 f=] (=3
— N (2] < wy =l ©~ o0
RHEE RSP 1875|1199 |1365[1292(1239|1258(1239(1233[1227|1214
R RSP 108410471301 |1307 (1302|1361 |1367|1336/|1374]1380

B3 APHFAXIESRAPBERI L SITE

3. 58 = AT AHFAEAE S H IDATIK

“tag” AEMh3602 A SR HEN) — DN A G RERR, hSCR R HID”, 3 i) AS & 44 “tag_count”
FE B H P N ID HE B AR o %A IR A AR R B B O, 0 (S BUHE Wi SORR A Bk O, oK HR 1 1
B 5 A L9 R 295 0.9: 15 78 5 S0 D280, AR B FEAE 3K 15 W38 B AR A0 B ) ok
29°01.17:1, Fe W B F IDAY AT JCRE &, B UK B A sk v e MR L X BR A, FE M BB 0E T &
EMGEERE S, R E I R R 2 ULE 4,

BiF ID $ik
15000
& 10000
< -

5000 -

0 .| = _-_ r _-_ N I _'_ - _'. K| Kk '_. _'_ '_. _'_' - - _'_ - _'_ ._'. = _'. = _'

Bk |50 %60 % | 60 %70 % | 70 %—80 % | 80 %90 % | >90 %

REFZKEKAF 6 406 1159 1409 1433 1383 1351
L EEZRERAN 7113 1002 1132 1292 1172 1148

B4 MRAIDGRSERPBERS LHLITE

4. 0T R AEAR & P e R H iR

“max_month repay”&&“H P& K HLHK”, A E“max_month_repay count”fgH & H
i K H BB BIR o IR AFHE R B 190, 5307 Z0E R OB &R A& 0, oK W il PR 3K 55 W il 1
FERA EL B R 24 21,0321, JE5 H2 0 SRR o Wi PR AE K S BRI A R EE 481 2R 1.022: 1 Ty
TER T 9053 RL BN, SR I 1 P 2K 55 Wi FHAE R LB R £4°47.0.932:1, Bt e R H B 3K )
AR ER 22 , g 1] 1 o O BAEAK OP BRI AR, S T DR R I 045 T id s, RN IR 3K Y [
I, — MR IR W38 %, IX BT 02 13— ) fE 4 & Bl % & i m H R I {5
M2 WA s,



102 BRI ZYNE = 2 20194F 55 24
FPBXAEFIK
25000
20000 |
£ 15000 |
m 10000
5000
0 —— R s

0 80 %90 % >90 %

REF KB HAN 10 849 1124 1168

E R 10 535 1071 1253

Bs ARRXAZRZMASRARBEGRS LHS%ITE

5. 55 AT AAFAEAR B P A NS B AR B SO 1) i b i 227

R A NS SR ) B bR 22, S22 1 F P A8 20 A5 S22 I ) B9 38 3 175 L o b e 22
TR/ DUVKE A 1) 3 BB /N, SR BA % P SR R AR I ) B 2 B A N5 B o B 6T LU i, 78
AT 5073 (R0, B IS A B b B B i, AR T 5000 8 2 ) (9050 B ELRRAh ), Hi i 4
AN L) B, W) B PR KA 2 P B s A5 2 3R I T B bR o 2235 3 i /), B2 P AR
AT B S OB A5 R R BCRF IR I 2, TE bR 22 K T 904 LI, B o7 F- 1 3K i A2
F 20 e, R L] — BRI MG 5, P& LR AER.

RPN G BRI (A Hbr s

3000
2500 |
2000
< 1500 } P b b
#1000
500 | L A R
0 - ' _ - .__-_.'_ L - .-_.'__j '__-'._, v.__-_.‘
X X X X X X X X X X
(=1 (=3 (=3 (=3 =3 (=3 =1 =3 f=1 f=1
viliYelrtTy It R
X X X X X X X X
(=1 (=3 (=3 =3 [=3 =3 j=3 =3
— [ 2l <t wy O ~ 0
REE - RRKAEF 1117 [ 1215|1277 [ 1253 [ 1263 | 1397 | 1407 | 1457 | 1546|1209
) BE R A 1483 (1385|1323 1347|1337 (1203[1193|1143[1054]|1391
BEe6 ARPMAGEREUMEMREESHABEER CHSEITE

i bk, M AESEF 6 P BT A B, AT LLIRZE WIS — R T IR E A
XPFR (ORFF RS D BOAT R, B GO, & 250 A5 S I 18] S HebnifE 22, P2 T 147
HHE R A DR FE A4 B AE SRR 552886 LR 42 0, 6 it 4
PoF G Eett 2 L DI A QA AR, FER MRV 6 LRNASK R R L, Hivd 2
¥ NG R AR e, IR AS Y F G IS P B0 AT A B, )R RE 4R R BB AR (S 5
1005 AP G A S M AR R, AT 0 P 2 B R

. FitE5EW

W 285 £ DY S 0 LI PR SR & 1 B HEBR AR AR S AR AT A 0T 2 AR A N BN 2 T8 B £
B, oFE A SRR TP REREERGE R, WA TR RTE S AT A B OB, LR
“RESBTA B RE ST 2% KRB o B0 I A A B e B R B R AR AR, AN S i K A



2 3 R B0E Be A A8 5 L RE 00 P2 1 P 3K 2 103

TR ARG T S KOOSR, LU BT I 45 A D% b BRI B S A R P B B AR AT AL
PRI A RRAE, BB A2 U 1 6 00 O SR A8 IR, DL Bl 45 % 2 o 0 S R RN, DTG o A
GEXUESE, 32 @ P 6 12 B3R, AR T 60l P SR 4 I 0 S Rk iR 55 . Bk &, A SCR B
A AT 1B XGBoost L7, Rl FH I 4548 057 2.6 T 4~ HH 1 6805 2 54T B ilb £ 96 At 28
W28 H5 4, T QUM MU ST T P R 1 TR T A AR, T S SRR AR MEA T R AR 43 4T o 5
PIF EE 4508, (1) 81 XGBoost L ik 1) AR RS, Ff HEAT 47 28 I IE, F i id PSOR L R &
%, i R AR R DI ZREEAUCIE $)0.71, RS AUCHK 0.7, I AR SCHE 37 Y S HY E
RIS BE T G B F R T S TR B A O SR AR I T . (2) LR AT B vk
BEHIE AR, 5H P A NEAREE CHEE) B R IEARRMR R, i P e &
LR EBERNE P AT R E B, DURAE T & L S A T M S ARRER, HEA
ARG S ME R VE M, TINEE ) E . B) EEMBKMIEF & LBERESP N AGE AFACR
I (IR e s 0 P, TR B A8 K 00 P REMEAR v o P 353 — R AB A A S8 B ) e
FH 7 P TDAS R v« FH P 5 R H IR 3R B A0 B 7, B T RE B B K, i AR & B
SR P X WK, TE M2 A O b A S L RO A R A B B0 T R R R A R
W15 M, R GRS, DUEAE 2 A GE 28 v s R Mb . (4) TE A 087 6 L5
RE W, B RIS A, BURED B C AL &M% 200 H P, Bk S C5R e ol G
L fEROGE L & AL A G S R AL S AR, R H R B B R S, X2
F PR B B AR, O G TR

ZE LTk, WA V8T 6 0l 5 Bl B B 0 5RO B0 O 4, 3@ ad sk A5 3N B 29 SAL
) R A RO I 2 AL 0 B 2 4 DA R AT BN R AR, 2 B A8 S ., — J T, g A
B EE SRR G, BUE B S R AR MG (5585 . QQEF ) I, LA EUH
F AL RS I 2% R B, A S AR BRI RS RS T U — 7 L, IR B RIS
JENIUE S € otk NE 7 M LB R ot 111 )2 Db (= X (U E RO L7 R 7k e L 2 S S S S W S R S TE DN €
FEARRREARAZ SR, BEARAR TE 109 T AR, AT 45 38 Gy ik vl LI 5158 2 45 08 &

Tk P& 0l B0 T & A WG-F G T 05 B NS, EE 37 45 £ 0T 10 B 4% Btk B+t B
S R R IR oA 5 3k N B AR 551 1 BE AN 2 SRAL I . 35X R A Bl 300 48 3N B4 S 10143 AL
130, HasRAE K AN B 5 RS ShAL, O A2 BRI AIL ], B 1k T 5 B 25 T 3K R
M BLA, AR BE R 28 D T i (B R MR R

FESEH:

[ 1], TR, T 5. NS B RIP2P M £ 5 SR 0 TUl 7 vL )], B & #ERN, 2017, (11D,

(215G, @ UE, B0, 2. SRR H(E BT 5 NS Rm—3E T P2P M R 657 & 10 40 #T 7).
LRI, 2014, (S1).

[3] BB, 244K, TIEA. IREAMOIE 3 : dEse IR 5 )R ——k H 2P 4 {5 53 AEHR[T]. &
GF 5T, 2014, (7).

[ 415500, P2PMIZSAE 6T [ A 4TI 5 SR 70 SCHRSEIAR )], Sl 5588k, 2011, (12).

[51PVRE, 8805 WA TR E S R AT R R e E xR K EP2PF- 4 LIRS [T]. sl
2R R, 2016, (3).

[61 E U8, Bk, fE 3K I8 0 P2P I 265 54T A S M Y SEERIE L [J]. b3 501 51, 2015, (1.

[71E28, BE. J EP2PW 455 581 & 15 F UGENLHITH fi——k B AN A IRIERE ], FE Tk &
57,2014, (4).

[ 81 EMmil. B HNP2PM L& HEF Giz BT[], LRE&EDF, 2015, (22).

[9] FAB4E, T, BRPHVE. P2P W45 A8 5% 7 B & RFAE 0 B B A% % #1831

K E222KF & HEET]. MR



104 AR ZPN==F i 20194F 55 238

2:35,2016, (12).

[10] Bk AE. P2PI L5 051 6 2B AT IR i 5 ME T L)), Rl T 9T, 2014, (11D,

[11] 5K [ ST, B P2P AL AE D1 & 1) U 9645 M A 0], iDLz, 2014, (4).

[12] Davis K E, Gelpern A. Peer-to-peer financing for development: Regulating the intermediaries[R]. NYU Law
and Economics Research Paper No.10-22,2010.

[13] Freedman B S, Jin G Z. Do social networks solve information problems for peer-to-peer lending? Evidence
from prosper.com[R]. NET Institute Working Paper No.08—43, 2008.

[14] Greiner M E, Wang H. The role of social capital in people-to-people lending marketplaces[A]. Proceedings of
2009 international conference on information systems[C]. Phoenix, Arizona, USA: ICIS, 2009.

[15] Herzenstein M, Andrews R L, Dholakia U M. The democratization of personal consumer loans?
Determinants of success in online peer-to-peer lending communities[R]. SSRN Working Paper No. 1147856, 2008.

[16] Herzenstein M, Sonenshein S, Dholakia U M. Tell me a good story and i may lend you money: The role of
narratives in peer-to-peer lending decisions[J]. Journal of Marketing Research,2011,48(SPL): S138-S149.

[17] Iyer R, Khwaja A I, Luttmer E F P, et al. Screening in new credit markets: Can individual lenders infer
borrower creditworthiness in peer-to-peer lending? [R]. AFA 2011 Denver Meetings Paper, 2009.

[18] Klafft M. Online peer-to-peer lending: A lenders’ perspective[A]. Proceedings of the international conference
on E-learning, E-business, enterprise information systems, and E-government[C]. Las VegasCSREA Press,
2008:371-375.

[19] Larrimore L, Jiang L, Larrimore J, et al. Peer to peer lending: The relationship between language features,
trustworthiness, and persuasion success[J]. Journal of Applied Communication Research,2011,39(1):19-37.

[20] Lin M F, Prabhala N R, Viswanathan S. Judging borrowers by the company they keep: Friendship networks
and information asymmetry in online peer-to-peer lending[J]. Management Science, 2013, 59(1): 17-35.

[21] Pope D G, Sydnor J R. What’s in a Picture? Evidence of discrimination from prosper.com[J]. Journal of
Human Resources, 2011,46(1):53-92.

[22] Slattery P. Square pegs in a round hole: SEC regulation of online peer-to-peer lending and the CFPB
alternative[J]. Yale Journal on Regulation, 2013, 30: 233-275.

[23] Weiss G N F, Pelger K, Horsch A. Mitigating adverse selection in P2P lending: Empirical evidence from
prosper.com[R]. Social Science Electronic Publishing,2010.

[24] Yum H, Lee B, Chae M. From the wisdom of crowds to my own judgment in microfinance through online
peer-to-peer lending platforms[J]. Electronic Commerce Research and Applications, 2012, 11(5):469-483.

Can Behavioral Track and Social Information Predict
Whether Online Lending Users will Refinance? An
Empirical Analysis Based on Online Lending

Huang Jing, Miao Shilei
(Business College, Shanghai Normal University, Shanghai 200234, China )

Summary: Online lending has the characteristics of “high frequency” and “repeated
borrowing”. Users often have the demand of refinance, so how to use the information
accumulated by the online platform, especially users’ “Behavioral Track” data and “Social
Information” data, to dig the high quality and loyal users who have the demand of refinance is
very important, which can not only improve the operational efficiency of the online lending
platform, but also keep the online lending market stable in the long-term. In this paper, with the

XGBoost method, we use the information of 26,000 users from the online lending platform to
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create a refinance forecasting model. The main conclusions are as follows: (1) To predict whether
users refinance in online lending, “hard information” (or personal basic information) provided by
users has no signal effect. “Trajectory” information and “social interaction” information are more
revealing of the trust signal. (2) Users who actively maintain their personal information and keep
good repayment records on the online lending platform are highly likely to apply for loans again.
The closer the time when users last modified their personal information, the higher the frequency
of user ID application and maximum monthly repayment, the more likely they are to apply for
refinance and become loyal users on the online lending platform. (3) Users who follow more
friends on the online lending platform, have good social capital and actively maintain their social
network relationships, are more likely to apply for loans again. Borrowers build social capital
through social network relations of the platform and reveal their own reputation signals to
investors. Such users will often refinance and become high-quality customers of the online lending
platform. Therefore, the online lending platform can make use of its Internet and big data
advantages to strengthen borrowers’ constraint mechanism, enlarge their reputation mechanism,
and reduce information asymmetry to improve the online transaction efficiency through data
mining,
Key words: online lending; behavioral track; social interaction; trust signal reveal
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migrants. In the face of possible endogenous problems, this paper uses the 1986 Compulsory
Education Law to promulgate this quasi-natural experiment construction tool variable, and adopts
the 2SLS method for robust regression analysis. The empirical results show that the increase in the
number of years of education does help the township immigrants identify with the city. On the
basis of the basic conclusions, this paper also carries out corresponding channel analysis, and finds
that education plays an active role in the process of urban migrants obtaining urban household
registration, urban housing and married urban residents, and thus promotes the urban integration
of immigrants. This study has important policy implications: Under the background of the
urbanization of population, it is of great significance to continuously promote the development of
rural education and strive to improve the education level of immigrants in rural areas. Based on
the research conclusions, the following policy recommendations are proposed: First, gradually
correct the urban bias of education expenditure, establish a long-term supply mechanism to
guarantee rural education funds, narrow the gap between urban and rural education investment,
and promote the rapid and steady development of rural education. Second, vigorously develop
secondary education in rural areas, especially medium and high vocational education, and increase
the educational opportunities and education level of rural residents. Third, actively formulate and
improve education support policies for low-income families in rural areas and the scholarships and
student loans for poor students, and create conditions for rural poor students to continue their

studies.
Key words: educational level; rural-urban migrants; urban integration; urban self-identity
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