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Abstract

With the gradual development and maturity of big data, cloud computing and other technologies, this
drives the digital transformation of the layout of commercial banks, which can bring opportunities in
the development process, but also bring uncertainties and challenges to the banking system. This
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paper selects the annual panel data of China’s listed commercial banks from 2013 to 2023 to systemat-
ically analyze the relationship between digital transformation and banks’ risk taking level and the in-
fluencing mechanism. The findings of this paper are as follows: First, during the sample period, digital
transformation can significantly reduce the level of bank risk taking. Second, through the construction
of the intermediary effect model], it is found that the digital transformation can improve the operating
efficiency and reduce the management cost, and then reduce the level of bank risk. Third, in the heter-
ogeneity analysis, the effect of digital transformation on reducing bank risk-taking is better in the east-
ernregion and non-state-owned banks, and the impact of underlying technology and digital application
on bank risk-taking is significantly negative. Therefore, commercial banks should, according to their
own characteristics and endowment conditions, formulate digital transformation strategies in line
with their own risk status and business characteristics.
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1. 5|8

R FHARERT, B TR RT3 % R B, TFoRE0H & R g ik
FE[1]. BEE KB =i EERAR MR R S, X KB DR T R e 2, B E R AL
D BEA T P R TR, B TR R BN AR R AT AR B G ol 5%, KB AR T L 508 E A BE AR (2]
(3]0 BUPAIE RN AR 25 TR IR Rl T R, IE IS BRAT W NI A o T4k, B it iy
CAMNREN AT E IS %, ZR|BUFKIRIISCHRR4]. 2021 4F 12 A2 2022 4F 1 H, HhEARRITH
AR I 25 SR BN R (SR R A R1(2022~2025 4)) Al (& FHRAT AL AR B L B AL B B 4R S 7 L)
MEGBEAT R SRR . BT RN . B FRECE A S A TR SR .

SR, ARAT B AL B TR AN HT, (6 — CRE g L EW Sl i, Hor i fE h BEREH RIS,
W B HRAT R R A R E PERBRE[S]. AR URBISK, B y6 4k Af S Rl AU — B2 M AT &t TAER)
A SRR IURIR 18 AT A = R T 5 114 B B P 25 A B Y A A 2 KA, I - K R Rk
SRS B RE D E BV . AT E M. BE KRR R, R IE 1T BA Sk R LA
K R 1) PRI AT RO EE . FrLA, 70 B A i AL 5 RAT RS A HE 7K ST 2 TR 1R 5% 22 LA R s e L il
ST RIAN m R E R R RSk R PR A EENE L.

MEE CHRKE, KT B B 54T KB ASE KPR 78 5 B0 DRI AP RS B2
BTHRATINBAA, WNIEHEAR S SRBE RS S T, JMBERRHL U6 3T RAT U AR (6] 4%
PR ZE[T] P BRAT A Gl 55 (81 R RAT ML 55 4, AHAFARAT A 1 I8 L A1 T A58 788 A0 17 i HH A B 5
WS SR ARG Ry, et 385 51 3 R B e e TR AR FL RIS AT R . AL PR DA RO S AT B A
QIHT[3]o 2B VONECEAGI L B 5 25 38 0 T ARAT B RS KA K[ 7] (9], B AR R FE R — J7 T 8 s
ITESRRNGES A, 53— J7 TR INARAT PN BB AR U AN 8 U . 28 G AR R Zh s Ak, 5 R ERAT I
(RGeS, o G Rl & 1) AR e M= AR B[ 10]

Ty A )RR AT PN A A R S A A L U AR R S AL, DCRARAT A L
B A RYFEA RN 5 35 (0 PO 0 IR I B, e AE R RS 1 TR S kA g [11]. (EBh =R, X
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BB BT B, B U R BRI SEANMBA T R S5 AN AL, D85 B RS, AT 22 AR AR AT TH e
R SR NS R A 8 R TG S5 R 1) R 120 AN AR G005 VR, SRl LR 22 T L A% 2 ST RN T 43 #r 4T
A, E B T AR AL 2 R RIAROL, AR 7 28 4 i 1) s 8 3 A0 IR 25 PR FE 131, 1/ HL
RS BT 52 4 A0 B4 R8s T RN A AR IR L [ 140 XAl “RbTEME” . “RhEE 57 S5 i, (E43(E10T
e LA 2 G Al Al % 75 R o ARAT I8 S S 2 BRI, SO BB, Bt N Al 4E B4 15]
BUT R SRS BN BERE T, SRS FHIE B, M B ERAT 5 S B RR,  FEARAR
AT RS DR AR 16]

DU SCHRA R T BB A B B AR AT ARG AR HH 56 R, (ERARSRAAAE DA ) BB 1S 4k 82 185 25—,
JUE R T H AR AR TS T — B BCR, (ER S IR B AR, 2 AR EBAI A 0
BT b BB, BATHCA R RIRR A DT, MOCMBIE L, JERE G — M E R AR .
T, ARSCIEE 2013~2023 A E T RDVARAT FIEE, S HMIC R SCARYZIR S R AT 51k
FEREAR, RGBT A R 5 HRAT RS AR 7K T 2 T8 (196 28 DA RS IR AL o

RO REAFAE R bRk 25— HRUATECEIR AN, H AT 2 R I R A7 S
W R AL BT SRR 7] [8] [171F12 % R AESE(2021) [18]MHZAH F SCAYZ IR A0 B (M B Ak
FaE, ASCUAB AN A R F(2022) [19] B B v SR M R A AL B FR 2. 26 = AR SCEE B ARAT I
TUORE T, I\ E R0C0 FE BHE o A A A P58 R 23 BT B A A TR 5 AT I AR AR K S ZE AR LR, S
BRI T HEAEE, R AT R R T IR 2

2. ERSSMRRR
2.1, RITHFHHER . SEYRSRKRAIEKE

AT B P A R — R AR R PR A e R R, BT R 5 M SURIR L&, DABGERAT
BEMEN RGN E T3], NBERATBITRRMERSE, BT R AR A (iR
) 5E RSB RL LV 6, KRR A A RE SRR G M 2, i — D KA
AR R YRR AR [20] HR, BT AR T OB AN T BESEHOR, A T-HRAT Mk 55 RIE AN
FEMIAHT . HRAT I SRTE S Yool 55 B A I 2, ARAT I I 3™ 9 S A W s R B R S DA R[] {HLZ
% S SR e LR SR 2 AT A BRARAT WAL - R T B, AR 2 RIS o AR N A, AT
BN T ARAT IR, o DRI ERAT RO T R BIRTE R A A 5%, — U THI S SRR (] R PR, 53—
T A FE 3R 125 7P B, AR T I8 E OAR[3] (8] BeJa, BUr e (Lt RAT H AL 9145 4 S N i
ARG, FTRIAE G i ML ARAT (5 B AIAL . BT THERAIILIR, SEBLRLE L Rt « BORII AT i 53] [21].

St Eikorr, ASCHRRH WM BB

RBE1: B AR R RIS 1 AR AT UG AR HE KT

RBE2: Brr AR RGBT IR M s A, I FRARARAT A XUBS A FH KT

2.2, RITHFHHER, EERAS KK AEKE

MEEARERATE B A FERTE , By I AR ARAT (5 D0 35 AN R BUE R SC Vo R DEAR I
Wb B, RS ERREER, KERZ AR, SR aEHoR, AT IR SLBLE SRR
B AR REAL[5]o RADCRZ ST T TARRCR, M HA R 18 B A R I 7 fE VTR fe
5T AFAERE WY A5 AR IR, ARAT T s vy 50 (0 B BAS, THOK TR BRI o A5 3T 2R 15 AL S,
W RERAAAEAG ATy, thin. BRI TR sehrfe Al BT (22]. HE, BFHEARMN AN
WARIT SR T AR T S IXORIRTE TR E BRI, SRR S IR ok, EEAXT
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PRAGAZEAR[23 ] A BB DR % AT B U 6iE,  SEEUAE FI PP AL DA R 345 W At A SR fRT 1K [24] o
X—FBORRAAT T S B R, GRS T B, AT I IR RE . TR, AT
DA BV RSN eIk 55 “H X7 5 BA—ARh g AL A S M A RN O 22 B R 00 SR iR AT B X
FEREI[25] BRAT T AR FHMLES 22 ) Sy B RE AL NSO &, ST PP A IEL I 2 7 AOIE e, Sealsiemt
Bt e (5]

BBE 3. B AU R I PRI B RAS, AT B AR AT A XU A FHK T

3. It
3.1. ERIENSHUEEKIR

B REBIREARE 7 B, ASCHEET 2013~2023 4 LT R ARAT I B, E HIWERICH, SOARSZHR 4
THERMEEATH A T br o ARATTIOLZ T PR 55 $idi 2 2R B M R 8 e, A sidia ok B B
B O 1 S AR AR, ASSON T IE AR AT T 1% 40 RAC . X Sk (E, i T
ENE B RAT I S5 RE IS S AREEREAT T A 7E . AR AR S 8 KEAWRTM 34 FAEAR
7, 3642 ZEWARAT . BRI AR EERE (R ESHESE) B EANRRATE R, Bk b
PEGEHInER 1 fs.

Table 1. Descriptive statistics

F 1. fER Mgt

ik N et u i o
Inapply 285 4.308 0.661 2.303 5.447
Indig 285 3.580 0.930 1.099 5.438
InDDT 285 4.738 0.689 2.565 6.043
npl 285 1.333 0.333 0.680 2.370
per 285 267.9 112.9 86.06 567.7
Intasset 285 9.997 1.620 6.939 12.86
grow 285 0.114 0.0585 —0.0505 0.405
1dr 285 0.811 0.128 0.475 1.100
nim 285 2.045 0.507 0 3.180
M2/GDP 285 2.209 1.225 1.111 4.391
CPI 285 1.977 0.563 0.900 2.900
cir 285 0.399 0.139 0.143 0.717
ome 285 0.299 0.0569 0.190 0.650

3.2. TEIEW

3.2.1. RITR R HEIE

FL B, 44T R AR K P B G 0 . Z-Scores 78 BLEVEREE . & T o UK e7 55 ] [13]
[23]. ASCAESTRS, Z94:(2019) [26]RIZEIA(2020) [131MIFFFE, EIUR B AS5K (npl) K i & 1 i ik 4R 4T
10 AR A FH KT o AN R BT R 3 e i B ARAT KU A HH K IR IE [ 48 45, 32 B i S 4R AT 3 5 R & H1AT A,
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HAE AR ARAT RN A 20 RS e, HRAT 0 XU AR EE KT IR o 554k, PR 467 2 % (per) 2 1
ERATH AT RIEAT N, IEBOZIEAR AT R B VEAG 30 [ 13], PR 78 1 4 5 HRAT U AR HH K F 96 A R4 AH
B HAAEOR AR ARAT (K KU A FELK T

3.2.2. RITHFILER
AV AR iR T4 B 10 Ok B ] W] DA S Bl R S RN T 1] O SRR, 4R BRI, DT R B R
AR R BE R[6] [15]. ARG python TEHURAT 4 Bt I e iy txe #83X, FIH] jieba Xf P3RS
FUAEARBEAT 70 1 AR B, B X A L I SRR HEAT T, RN FEARAT M B A A e 1 . A SR i) 1) PR
MIERETT T, S WA 19]5 238 I AL, 12 0Q 5 i il 2 5 i I ARAT Bk 28 5 &, R0 T 124 A
Her ARG, e T AR M TaEeIE . fESLREAE b, AN YE R R B R R 3, 400
NIEJEHAR (tech) MIBUT S (apply). )i =5 FEFIHHE I “ At 53X 7 0N — 3 HCE SR 0 £ A5
FSIFSA(InDDT), W% 2.
Table 2. A keyword library for the digital transformation of banks
2. WRITHF RN X RIEIRE
Yepz el K]
JRIZHA  NTE R )\%iﬁﬁ% BLERN, BT, IR 2], Mames, ARG, AV, BEaniil, #
ik
Xt Xk, om=kA, gERigE, WM, 1Y, &7, BTE6E, 28N, SRS
nitE oA ATl AR, AN, AR BdEE, ez, WETHE, ERdE
KEs  K¥dE, KREEE T, KBRS, KEHREOR, KB, KERiZE, Sda ek, Sk

Bk
Byl Zebfe R, BT, mTER, BTIRIE, BTRS, BTHAT, BT SO, HEM, B g,
e S
otk Rk, SEEi, BEED, JPSCrE, JPBERT, CFet, BIPTR AR, TR,
FHLSAFEE

3.23. BHIEE
SEWGHES] St R 23EEE IV, SINT W5, BB G . kR R R ESE
BRATHIEAS B DL A M2 5 GDP [JEGAE . CPI &R M A AR B AE ik A &, W4 3.

Table 3. Variable selection and definition

F3. BEEMSEX

AR Y X R=] TSIk

Wefr e A% ARG npl HAR RGEHC IR RA x 100%
WA H R per IR R/ A RS AR AN

R A & JREBAR Intech In (1 + JEREHAS T 5150
A Inapply In (1 + Z52 80 OSSR 450
BB InDDT In (1 + Hr b g%

AR FRAT RS Intasset FRAT SR = RS EUN 2
b3SVl grow B B
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Bk
FLAT L 1dr EHURIEE = PR
A BB PRI AR nim HEZE = FUEHWRN BT
SRR M2/GDP " X% s K #/4 L GDP 1 i
LI CPI THRE N TR

H AR E ZEE cir El 2k NN
EEBA ome 2 - NATON

3.24. A RIETHEE

KTHPNBRE, SHEFEREMEMH27] (2021)RHE L3 H/EBOKEERITIEERE, #%
BAR R LI RAT EE R MR, LB MRS . SH (5] (2023) K A 8 H 5 E N Z ok fl
ERATHE A, ZIREEHHRITIAEEERANEZL .

3.3. BREUGE
PRI ERAT IS A T 8 FAT ¥ i 52, NI i — BT 10 & 58, A SCRTHIn R 22 Tl A 7 e A .
risk,, = a, + ayrisk,, | + a,tadig, +yControl, + u, + &, 1)

IR, MRPETME2022) [2818F 5T, N TR HUT A AL S 5B I R AT 48 UK (cir) B B (ome) 5
M ERAT RS AR FE P AR A 8082, R 1 79 e U R 2 Rl 4 P A e AR T

cir,, = B, +,Blcirl.,t_1 + Bytadig,, + yControl, + 1, + ¢, 2)
ome; , = B+ ﬂlomei,,_1 + pytadig, + yControl, + u, + ¢, 3)

SE risk,, AT AR AGE, DDT ABEAEEAER, cir WIIFAENCEE, ome WEUTE BB, Control
AEHIAETR,  ANMERTRME, o ABEHLIR T

4. LIFERES DR
4.1. FfEEYT

KPR, ARSGHAT 7T Hausman #5536, JRAREE “/MARN 5 RIHARRITEE” SR P E R
0.000, FE4E [ . DRIMAR SR FAMA R 2 SRS . 35 4 BIFI(D) AT BLE H,  ARATEA L BY(DDT) Y
T REAE 1% 0K FRE R, BB 1%, BT KRR T #-0.0525%. XK HHRAT
B A ALK Vs, AR 8 PRI R AR K, R 1 L. teAh, B TERAT A oA R T ACRAE,
BT REAEAE AR PE RIS 5 220, BT AR 2248 GMM 7 iEHEH TR . 45 S 1 4 Fiw, O B8 & DDT
ot R B VDR R #ON 58, HARAEZ D 10%H0K°F Rl B E Y. GMM B b RSG50
A BN IO A7 JF AR, BB T BUASS AT A A AR . SRE M, B i B 5 AT )R &
LA R R ARG, B A R ) R JE 2 BRI AR AT ARG AR, I 5 025 N[ ST SIEESE SR — 50

4.2. BEMREE

4.2.1. BEHRHBRERETE
A B R B ok &7 55 AT E I RUA, ZiEbs 5 RS AR SR, W3R 5 B(DFIATR.
g A R REE 10%0 22K E oA IE, S R KRR e s B2 S B 5 A% .
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Table 4. Empirical results on the impact of digital transformation on the risk-taking level of banks

F 4. P UEBIENRIT R AR FRISTIELSER

(1)¥84 OLS (2)BENL Y (3) I 7 R (4) GMM
npl npl npl npl

L.npl 0.8004* 0.7915™** 0.6756"* 0.6590"*"
(25.7914) (25.3203) (20.5534) (0.0890)
InDDT —0.0578™" —0.0623"" -0.0917"" -0.2990"
(-2.7209) (—2.8626) (-3.3063) (0.1640)
Intasset 0.0484™ 0.0497 —0.1423™" 0.1850™
(5.5289) (5.4022) (-2.8645) (0.0710)
grow —0.1956 —0.2088 -0.3681"" —1.9180
(-1.0507) (-1.1258) (-2.1075) (1.2070)
Idr —0.0219 —0.0643 —0.2462 —0.4250
(-0.2558) (-0.7240) (-1.5873) (0.4350)

nim 0.0354" 0.0399™ 0.0429" 0.1940
(1.8251) (1.9981) (1.7910) (0.1310)

M2/GDP —0.0006 —0.0004 0.0099 0.0550
(—0.0667) (—0.0459) (1.3124) (0.0500)
CPI 0.0071 0.0076 0.0129 —0.0690
(0.3953) (0.4310) (0.8726) (0.0780)

_cons 0.0006 0.0468 2.3878"* 0.2320
(0.0055) (0.3922) (5.4458) (0.5920)

N 285 285 285 285
adj. R? 0.778 0.652
AR(2)-p 0.202
Hansen-p 0.111

W 5L MBI 10%. 5% 1%HEEKE ERE, IS N R,

4.2.2. ERERTE
ISR PR bR IR 3 4 HEAT B AL FR 1 5 1R [29], K 2 BT A R 2R I O Sk 1
{8, T AT I 1 B BRI B 48 R(LaDDT 1) [FIAZ5 R4 5 855, 50—

4.2.3. GRAEAEARIE

S5 2020 CEHTRIN JE TEHLL R 2015 4F AT AR W3 % A1 B A ZE X447 SR AL S
KI5, AT EALRE nFafE, # 2020~2021 4. 2014~2015 F A GIBR EFRATEIT . [BIE45 R0
¥ 5 BOWIFR, RT3

4.2.4. BHAERGHITET
PR g DRSS AR AE KT A7 i RN, 2> BE I (RN T 5 S A7 £, T OB @ sh S miosi e, 121 GMM 5
PAEAT A, T ARG 22 Tt Bl VA AN AR E RN R BRI A B, Ak 4 BIG)FTRL, GMM R i Ja —
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M R BETHEY 0.676, TR A 1] Y- AN ] 5 RN PR AR i Jm — B 22 8], SRR WS (o] A O 4510 R A iR A

Table 5. The robustness test results of the impact of digital transformation on the risk-taking level of banks

5. BIF R EIRIT M R IE K RO MR IR 45 R

1 2 3
per npl npl
L.per 0.6881""
(17.1748)
L.npl 0.6555™*" 0.6892"**
(19.6012) (21.3736)
InDDT 0.1420" -0.0619"
(1.6744) (-2.0948)
InDDT 1 —0.1881""
(—3.0985)
Intasset 0.1686 —0.0902 —0.0913"
(1.0304) (—1.5955) (-1.8116)
grow 0.9603" -0.3630™ —0.3490
(1.8128) (-2.0729) (-1.6373)
ldr 0.7412 —0.2519 0.0382
(1.5634) (-1.6202) (0.2442)
nim —0.0538 0.0385 0.0335
(-0.7356) (1.6039) (1.0531)
M2/GDP 0.0004 0.0105 —0.0120
(0.0170) (1.3914) (-1.2022)
CPI -0.0971" 0.0104 0.0019
(-2.1562) (0.7050) (0.0827)
_cons —1.8888 2.3380"*" 1.5422**
(-1.3682) (5.3108) (3.4498)
N 285 285 179
adj. R2 0.603 0.650 0.794

W 5L PRI 10%. 5% 1%HEEKE ERE, IS N AR,

5. RN H1Hse
5.1. BEYZER

BATHSRB T HEAREBIAE R P IR, R—ALERER, SR T 8R4T B AR A [3]. &
6 PR E TEE MR MEE RS R . OVl 6 5I()A[H, L8R R ECN-0.0814,

I HAE 1%H7KF &, W] T8O u R R RE SR T e AR, E T PR ARAT 1 XU AR B K, BBt 2
(SELIErAN
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Table 6. Mechanism testing of the impact of digital transformation on the risk-taking level of banks

6. MF AL BRMIRIT R AIE KPR ML AT

M )
cir ome
L.npl 0.0607""* —-0.0099"
(2.7949) (~1.8407)
Intadig —-0.0814™" -0.0102™"
(~4.4388) (-2.2448)
Intasset -0.1780"™" 0.0198™
(-5.4204) (2.4278)
grow 0.0759 —-0.0848™*"
(0.6573) (-2.9564)
Idr —-0.5040™"" —0.0413
(-4.9148) (-1.6213)
nim -0.0399™ -0.0097™
(-2.5203) (-2.4756)
M2/GDP —0.0089" —0.0023"
(-1.7826) (-1.8269)
CPI -0.03017"" 0.0014
(-3.0763) (0.5966)
_cons 3.0435™" 0.2279"*
(10.4983) (3.1658)
N 285 285
adj. R? 0.539 —0.031

W 5L MBI 10%. 5% 1%HEEKE ERE, IS N AR,

5.2. EERA

B a A DL G AR AR 2 B 0 A, X A R TP AT H XU A [ 7], £ 6
QPR T B A B IR RS I 45 R . 1 6 A Q) RN, B A A T R B CN-0.0102, HLAE 1%
KRB, BB AL R REas B AR AT O B A, 3R T R ARAT I XU AR FE KT, (B 3 1551
BAIE
6. H—HHR
6.1. $RITERAbIBX B R4

SRR L IKIEHN2011) [301HMH0ZE, B REAS B33 A 8123 R 45 BB b XRD o P B [X, R0 4H
FEE TR R 7 ZI()AAQ)FTR, ERPEEHIX, ARITEAACERN REOFAR B, MAERER
HiIX, ARATECTFACET G R N . TR RAE T A 6 3 0 X B A B R R i AN s 52 3%, 6
R ARAIT AT B AL Y, i BB R AR N R AR IE S5, Ad 45 rh R X R AR AT B A B TR PRI
RS AR FE KT B ROR A I 2R B X o
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Table 7. Heterogeneity analysis results

F 7. RERMEDIRER

L.npl

Intadig

Intasset

grow

Idr

nim

M2/GDP

CPI

Indig

Inapply

_cons

N
adj. R?

€]
npl

0.6850"**
(18.9962)
~0.0824™*
(-2.6776)
~0.1383"
(-2.5254)
-0.3242"
(-1.7075)
~0.3088"
(~1.6883)
0.0450"
(1.7872)
0.0104
(1.2133)
0.0115
(0.6940)

2.3675™
(4.9138)
250
0.649

(@)
npl

0.6456*
(4.7756)
~0.1069
(~1.6401)
~0.1856
(-0.8682)
~0.7644
(~1.4865)
~0.0502
(-0.1734)
~0.0546
(~0.3459)
0.0086
(0.6239)
0.0148
(0.5119)

2.7441
(1.2820)
35
0.725

3
npl

0.6215"
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