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—H&THRF RN SRR E FIHIE

RNEFE: AoCld LA RIS 10757, RUER B S by i AR T S AR L R i
¥, CAMCONZERIIT AL T SRRHE R FEAHRAT RS 50 . BFFURIL, HRAT R JE & RRHE R A 2%
FIRHERT R Gtk RS R DTk 7 B 3 AT 3R B I P BOR LA R A RV AR AT TP e 23, TR & BB R AU Bt
PR R BRI AR A ARAT R BE K o i3E 2B ROATLRI 40T SE G R IE o PR AR AT R . 42
AT E RN T BT RGEVE R . A FE TR AT 50 P 2 70 ) s 3 38 R o Rt R 58 0 A IS )
& AAEEMILSHE L.

KA RGEVEXK; SRR AT

JEL 5735 G21, G28, G33

—‘\ %‘I_‘E‘T

SREHDEES KEHE. ZiPE XPE. AN TR R EHE BHR S Sl Ik R 2 il & RS,
HEZ) T HATEN SR 7= i BT IR S5 7 IR 2R 00T, Am b8 THARIKE) 1 4@t # (Haddad and
Hornuf, 2019). X F KA AITR RS, SMEHEAINE T TAMBARMMAE, EXHHRTIS
WRE PR RS S  HT T A S, XXM SRIT RS INEE SR, ELFEAERER
RIIE ST, SREHEOEE USRI H A G g ik, ERHITAS. HiTS8RIT “HP iR
S REH S 2 BB FER . BT & KR AT E N RAT R S AR R B A B R,/ NMRAT R
ANTRZMFE & BEARMAA, DA OSBRI R RS 8. IBFEREERR, 20214 6 KEAK
RIRARAT AN 8 R HIARAT CHEHAT. SBREUT. BT, REESUT. P8UT. DOARIT. @i
AT EEEERAT) LR R AT 58 40k 1554171270, [FIHHK 12.62%. Sk, 6 XEAG K
ITHARNAREOE 8.19 TN, BT —HHI 1.02 7T 8 KIRAMTRHE N B Kok 333 TN, BT —414
T 0.38 75N,

T 4 R AR R, Mk FEAN 5 S i\ P] SRR s 5 BRCR MER (iR 24%, 2021).
B, KREAR. B ESAHRE RN AR KRR ok THRAT S5 2 (M FE EAXHFR, KRR
T HNEANEAS I RRAS, B0 T RAT A MU E BE b OB EIAITE AR, 2020, BERAISE,
20200, HIR, 15 EEMR S T HRAT LI B SR FE P RS 0K (Cheng and Qu, 2020), M
TNEE T ARAT Y B A RR AR L AT RS (R ERSE I, 2021, H5, SRREHESTHRAT R SR
FEFEATOUR, ARAT THATMAERE, IR THATIEE K (Leeetal., 2021). AN TEAE. milH
EQPHH AL T HRAT AR P R 77, InaR T Stk 55 IR FE(ERIESE, 2020), NPT HRAT LS5 451
TR (RIRPESE, 2021 FERT THATEFIGE ) (IR, 2020 . Hik, ESEATAEIKITSME
H# ), A NIRRT S FHOLE R R B

[FIRE, B 2B FE AR TR 4 ARG RAT R etk S OS2 . SRR )32 B T Reisd 2 Fog
IEMRAT I RGNS . B9, SREHN R R 7B PR S, IRl T RATIT R TRAT L
ZWEHL (FE%E, 2021; Buchak et al., 2018), 30T #RAT M fmin F2 A (EIRSSE, 2018), HEEZN
A RS AT RS IIRR( 5, 2020); HIk, SRFHLRBHE S SRmE g R BHrBoR R H T 6
SR ARAT T RMTI RS, T BSR4 2R G XS IR T B, B RS 5 4 Rl R 28 0 ) g gk — 2B T8O
AR (FRANERSE, 2020; BRIEE, 2021), BEAMREATILEI RGN KRG (B, 2022); &5, HEE

O b, 6 KEAKRTHENEE 1074931278, FIHEK 10.77%;: 8 KM HIHATIRAN S RN 479.24 12758, FHEK
17.02%.



IR B4 T2 AT AR AN [F) M X S R LA (VI R SE N 2, AR 1) e o & R LAA) IRV EER R 1) B FHIR FEAS
WreTh, BEM RSO KRG RS B2, 2012; Billioetal., 2012; Benoitetal., 2017).

SRBHER & T HUTEE RN RN T et m T RAT RS &SR LF . B4, SRBHOTEUT R
Gt AR 1) B0 LA TR A B 7 X ARAT &8 R IR T B i R I ARG 1Y) F LB AR D ? AL GARAT R
MR SRRIE, A HIN . AR R GRR ? X8 r] U TR AT BT B = A S AL 1) A
PR ICEEL, [N, BIRRERAT SRR R R X 22 et RS 14 52 W o U 38 11 1) < BB B A8 ISR T S
iy

R FERAN I RR, 6200 E S BV ERAT SRR R FEACT RS DN BE il j . el T Bl sk ok, X —
KB 8 — B A1 BR e R e ——4RAT T e R ahbl, B DR 808 AR B O e Rk
BNEHR A . Ak, SEWRA T LT =RInEREHMT REZm . 5—Mti T H RS
RIS HG [X 42l 1) 2 480 2% i Bt 77 < R Rt i b e 2 1) X el R BB R R R (T AR R3%, 2012,
FERANILAL, 2019; AR, 2021); 52 DAL RS H T 4 Rl 7 o0 5 WS 0 IR I R AT R AL
REFET EERIR(BI S 55, 2018y R R BOR FE AT AR B X WAl B2 A 5T _E#8 R AR M
X 2 S REHOKFEEEZ . BRRITEE 20, HERL—— X8 BIER A — X RAT
FEBT G, NJIBHE EAEERORZERE . R, IR HR th R M @ MATE R D RAAEE R IR E . BH=
o L 2 ELHE B2 ARAT I SRR BRI (EIE AR, 2022), %05 VE R il x4l Gl e 7 I 2 ) S8
B, CAHERR AL RIANIE G RUBH A OGS FH RS 1B RIRUECR:, I B3R 25 VR 2 R B 5 4R
THERE R BT, Rt &R RERE AR KB ZER . (BRZIEE R — DR R
BUT SRR R, R R KRB AT SR ZE RS, 25 SR AT REAEAE— IR 22

AR SCHEIL R EATERAT A LR BE ORI, SR SR AL 2 2] W TR HE RO % BT
FATI SRR R, I CLAE N ERAT GREBH R KT A AR B A T 4RAT S R RHUR Xt R G A
B AR o AR SO FH [E] 7 25 REAR R RIE 55 R IR AT < BB R R PRI T 4RAT X RGEME B W Tk X — 4518
FEALTH “ARAT R ABAFAE T m) B AR Sl 7 R T RGN BN FRR AL ot ik ]
HRAT SRR & BRI R G RURS (K RS KB R AR T SIS . LMok, Sl BhEoed KU 37 & L
R BEECE I AR ARAT R SE K, R KA R M ARAT (0 R A o BRI A0AT, A SOl —2iiE
S ARHE R L FH RE 8 FRAIRERAT MR U . SR ARAT I E % . AU AL 45 SR AT K R &Rt
Fod i PEARARAT M XU B i 48 R B AIR T ARAT X R GUPE KU IR DTk, SO AT A A AN 4 ik R G B Aok
YA w1

AR BRI AT . H—, HEMEE TR EARZEH T & MEH R b, RS e
FEHARAT SRR R R IUFERR . Z BT C&8H KE ST AT M &R R BOIT T 208, Kk wiZ.
WU b X 4 R SR 5 FERAT EAT UG BT I SR . 38— R i X G bR R AR K
HHUAT BT ER BT ILES, FEBCK . Bk, 55 3 RAT AMA 1 & BRI N T BORi 5t
MEZT . SZR TR TR, ZENS SRR Rl maRAT LR B s 8 . FiEFE (2022)
A1 Zhao et al. (2022) E#F EEAMAHRAT LR SR A S RPHIRFR I RLA . AT S A4 g 17
JE S R HEAT (81 B X 23 IO VE SR FIWT BRI S0 (GRELTS, 20170, (H2, PA BRI M A R R
FERImR: B9, SRRHE LR IR RRAT T RIM ) i E 5y, LR Ees R KR AL S R,
I HARIRAT R LRI R ZE O HIR, AR SR 18] FEEAT (8T S 2 I, ZERURIHERRPE B AN L
AR FR AN =) I 05 73 SR BT SRR &R %07 IR RENS SEILM TR S AT 2114)
RAENT, SEBUNERSOARE BIRSHEIRAE, BARS M KA. [N, AHSRMEHIRAE AR
PRI EUS T RUFR I IXIGE T A SO G ARAT S RUVBHEUR A HR AR I BE R Je E PEAN G B2, TR
AR RRHETT IR TE S0 R FR bR S 25 AU S

B, ASOLREAT S MBI N A5, 568 T HAT S aREHY R R EAT 2 Gtk KU o1k ff s
Pl EIEFEE (2022) MIFFEIR T SRR RBORRRE, AR X AIAE RN J5 AT T o0, IF
PAMCAS H SRR R RGN EE S . AN, SRR 1% 5 22 AR 1) SEFR R 45 R R,



JUHR LN 557 A (0 B R A A 2 L AR A B e AT FERRAT A e e R RS T
REMAERFRMEBEET G A, KT K R SRR R 08 1 1 B AR 28 MR PR 8 XU
AT B AR ERAT Xt R G P XS (K DT BRAR R o AN SCHE Rl R X AR AT 2R Gk RSS2 i L o 4 T ) 23
B, FTRUNRE RIS I Rtk e . SREE MR 2 2 MR R, PRGN BT B R 52
HEATEE BRI IR AL E N A I8 5%

N XERRPPE R ST

(—) SRR ERAT IR

S RRHETE S AT AR B 32 B LE S BT 7 T o AR AR R N 4R A ARAT HEA T IX 47,
BUT SRR I 8 5 H A & LI SRR R AT EAT A A F M . A EENSKE, BT 5 HAR
KEZERHHEE R, WMREN”, FEHRPNRZSRR B2, BRI ENRE T ZESmL
1, SEHHER - BERFFE RIS, RENTRIES AN ERATESRAH I EOR | 53 T 45k
AL, DRI DA< Rl R A FE R IR T % BY KT & IR B WL G ARAT W25 T Bl (Murinde et al., 2022;
Hodula, 2022; Cole et al., 2019). <xRAF} ST (1 Fh 5 FME BEIR S5 BE 2 (1) =2 A D 4 Rk IR 55 v 55 T 7 A8
My, W RS CFEREMENGE, 202D, HRESM CRALMER, 202D MEELS RBaFESE,
2021; #AMREE, 2021), BAMSSIGHB . X TRATRG, SRR A S TEEIE. R
MRAE A RERH 2 B N 5838 1) 2 15 R SR SR AR A B S R 1) B3040 b 8 0 A R 3 PRAIGAS E SRR AR IS A
SRR (BESE, 2022). 158 ERMATHILLEZIEERL, SRR AT DU BIARAT 7547 Yk 99 v [F] B 52
fdo AAKEE RHE SE I I S B RS HEHEIR , A R T AF oA (BERESE, 2018); <ERBHLAER
WAL FEH, =T TE AR, JF BRI RS T IR AR AT TRITEE IR (8%, 20205
Cheng and Qu, 2020; Leeetal., 2021). XHbE, =iHZEMCEmMEHEN AEMRAEE LGS TRMEeZ
B 15 BAKERR,  KIEHIER T /ANEAAE R A AR, B0 T 4RAT 6 AN M 45 DY AR 45 (R AT A
K, 20205 BERFLE, 2020)FAFEK T /M EAIAE RS (Cheng and Qu, 2020). {HZ, £flfh: R A
AREAE T RIS . B0, JFRR AT ST IR EF] (Buchak et al,, 2018), I4iNTHRATHMEAE
AR (BRIESE, 2018). MK HIK M ) 4 RARHOR & G RV LA I R AW T, JBOKR 7 &R R 480 RS (4
BEZE, 2012; Billio et al., 2012; Benoit etal., 2017). FRibZ4h, SBBHIX —HiHARMMNHS SEHA
PS5 B Rl RS B N, X AT e et — B TBOR AR (BRZE M SRS, 20205 FRIER, 2021). SHIKIEE, AT
RS R AE B i 1 408 R I TR G o T 4 il 2R 3 P JRURGE B i
O BATRGHEXRIBEFR

2008 F4 R EHLA FRETE R TEARBIK, T T & EXE R Gtk 4 b RS IR o B O . T4
Do T RGNS IR bR . BT EARF Z A 55 G MES . SRISK . ACoVaR%5. MES e T
fEES CWIEEHSL) Hal ERIFedr, &7 Acharya et al. (2017) F 2010 74 T/EWW i . Brownlees
and Engle (2017) XZEULFEREZ L2 T LRMES (KHFHIEEHR) IS, JFME T SRISK #Eir.
ACoVaRMIZEHERNE (VAR) 1BH K&K, T 2011 4 H Adrian and Brunnermeier (2016) $tH.
ACoVaR 5 HAhFEARLL, FEZAESEHLFAI KA RERERT W EANRE, MESHISRISK LAt & H L2
FA R G RS s PR DR /IS SR TR R HTLAS) 2R 8 U (RIS, 177 ACoVaR T LIKTLAL) HE B S5t T 4
VaR M IR R FIWT R e R I som (BRIISSE, 2019). fEFRFRIORTIIITE b, 228 PR 250 25
FRGE RS AR AT A4 RS DT HRER 73 FIERAT 5 R G0 R RR 4 (Van Oordt and Zhou, 2019; Zedda
and Cannas, 20200, {HZSAF MRS —LE0. B TR R RS0 XU 200 5 2 (12 SR
ACoVaR#EHr (FMMESSE, 2019; Davydov et al., 2021).

Y RS B0 70 3 T DR AR F S =2 B —RoE T &Rl REIMIR K FF T 4= AT
RGN SRS I TN o AN R S0 R GV RS (2 M A A 2 TR . RN &l R G0 2 T A S 4
gtz b, FERMIINTERARE 2 SR A B, TR AR AR % B4/l R A, 11012020



EMHTES LS (Duan et al., 2021). 55 2R NEEURF & RUECRGHRIT R G0ME XS KI5 o AN [FECR 6 4 il
RGP A E AR, L2 W A — BOR IO AN AR 25 R GevE R P AR A e . fldan, g
AT R E M HEUR KBRS, 2022). St W e [HIEE (Meuleman and Vander, 2020) RESFFAR
BRATIH R GPEIRRE . FE A I TR BRI 238 RERAT RS (BREESE, 20200, 55 =282 &Rt
1T R RAT RGBSR, AT AR NERAT 7 AN M BEEAT 20 A . INARERAT SR LG AT
KRE, XN HHRAT Z B 55 4 BE S FHRARIT RGP XS: (Anginer and Demirguc, 2014; JBiigIERI~
MR, 2022). T NBATAT kG, HUT HIREGEGIL R, SRA SRS AT IR, WIF R 4RI
%o HERZIWEMART, HERATWSEEINT & RS KK (FEMEREEE, 2017b; X FIZEME,
2021).

ARG, ARSI R AMB R T IR KL, I IRl U R ARSI, A
F—RRG S FAAE— € R Y. AT, MOGETTECR . SR UMAT R X /5 250 78 S 7
AEERRZ b, — S A .

S &P 58T RE XK RIER ST

ERBH T RAE SRR FE +4r ik, W23 T2 . T SRR, ARSI L
TR TE AR ROZ ADH B AN £ il R G B AR, 77 24 H0 SRR AT R Ge e KU IR s 4516 1 R Gt —
(Leeetal., 2021; FiE P4, 2022),

W52 LA G RVRHE R B (BRI G R S U\ A, A AR 1 da A6 SR AT M LA S HL 5 4,
HEgEd k45 %17 H . (Anginer and Demirguc, 2014; Wang, 2021). {Hj&, MEARKEE/KFRIMAE
K&, SRBHETNRRIIN AL G REARAT, HUGRIRK . IER5 AR ERAT SR (O E SRk
IR R TR (202000)0 AL EREDRE ,  LhG AR Bl i) B R & i Al (5 00l %5 5
FEGARATE B0 55 2 R E 2 (12— P HANER (Hodula, 2022; Cole et al.,, 2019). Kk, #FstambfiH;
IR R ARAT ZR G0 RIS 14 5 06 N 1% B ANARAT 1D A FEREAT 23 HT o

e, DARAT R R SRR A AR DRI 2 A TR . SRRHER B A R S SRt a4,
FATEE 00 FICRRAE . BT ELBC SR T 30 @ B, ARATIE I SRR AR T LU SR THE B
SRIUFIALFERE 770 15 B AR MRAT R LA A A7 (KA, 500 58 35 (115 JE SR AR AN BE N3 K 1015 B AL R A8y R s 1
BRATAEAF DR P RN 2 2. FESFORIISHE T, BURE R0 01 2 AT IR S B A, Sl BRI
MG R AE T, Mg T 28R BH%, W THRITERNEEELS, RATmiRKEEAR
SRR FERR, RS MIANEE A AN NAEAS 14 2R AR AE LA R ARAT I 75 5K o b BbE T DUd s K¥dE . AT
HREHARNEZHAMER, & XA, AmREEEEZLSME— Pk E RS, 202D.
WHFE R, HRAT SRR R R A /> B3 T S HE R SR B v v M R AT 48 R, L T R kD
A (EHZ, 2020, #INTELS (HIRE, 2021; BEFESE, 2021 HINFLR A )L 55U
N IEE R AT RR (M, 2021, Hk, ARATE K SRR T UIREIE A 524
B BARTTIEH SRRy, 0T LU RS R A 15 582 IS B ANKE AR, 3R B AR A ML AR AT AN R BE k2
(B S, 2022). Ak, SrmbRlH B8 a) BUGHERAT (0 BB %5 HEAT R4 (XK % 22 . Buchak et al.
(2018) W FL A G AbARHE 1 B RS s BRATZE T R g 1\ S5 I I KU R Azl e ). defis, bt
BT DA W /NRAT . RN U SRR T R ) (EREARSE, 2021; ARBIBRTRIZRERN, 2022), K
HAE AR (PMEREE, 20210, W ERBISHITRE, RATKESRBRWIRERITIAENE,
FCARAT KU, TERAT AN AR IE A2 AR AT R G0 KU K B 2554 (Van Oordt and Zhou, 2019), FTLMRITA
PR BEARE,  RGEME R AH R 23 T B

B, SRR 8. K AWEFURE, SRFHURRRFIER . REHAR KL HIE
FAESELEERIGE, Blhn: |z NN T REEAR LR & —A “ BAHAR”, g AR Z B ARLE R AL
FH A8 BRF RS B R I, RN B AR R AR P B 233 ™ S R (BRECRIZRSE, 2020: BRI &%,
202000 I, BRTHARKEZ AN, SRR ) ER R S B0% SR R R IR . m R
TER PR <0 R DY) 28 R XUR: — B HH I il HUBCR B A SR R G (H 3%, 2012; Billio et al., 2012;



Benoit et al., 2017). i, MME LG, BOARMIRTIERD L 158 7E AR 58 B S R B, K
T T IE T CF &%, 2020; FiE°PE, 2022).

BOKE, SREHT RGIERE IR BEA AR, A AR, AR SR T AR S8R
s

B 1 a: HUTEMBHER R T HAT KGR

Bl b HUTEEEPHL KRR THIT REERE

=, RITEMBRERA

SRR ST AR BORAE S RAT WL IR, BT ABOR (BN B0 7™ R A B ARAT e AR B0 KT
MIEE AR MWBNIAERE , HORBIHMIBIN T2 AR B S A BN L N T SR APIANTT
M. (HA, BT 2017 5 LARTHRATI SR SR I E AR, MR s R A i R AT AR LEE R 4R
WA P b BRI, BENTT BRSO LR, R e a8 T 5 A . A7 5, HoR a1
B EABUIZ SRR LA RIE I [N, BTSRRI A, ASTR
HRE I ERAT T B A A R RAT I e R R R R R AL

YA KT ERAHE B SCER T, FIEFSF (2022) F Zhao et al. (2022) & BT FHRAT LR &
HOE VR SRR EAR A . A S Fo0 e FIREAT T X0y, 2 BRI R A 3] 2R R TR R
FLAIRM . B, UL ETNENTRAAEmZE. B, SRR AT &R B i 3 25587y
BRI H s KIS R IR ARG LA, I HAFRAT R AL AR ZE AR LB 1D Hk, SRR
PEEAT 7 RFIWAE U ERA TE_EXELAE NS I B, JELRSCAME BN AR Ll R BoR
s, B LR mysql $df F2D B BURIRIOUE . EREDIGET, RALARERID N e
RRHEA, HRE KPS T HAR R EARGU, RAGHAR . A0 BRI LT T
J&, A FLES 2 S AT ARAT B RIREAT 70 R o

=)
=4
D

| : II : II : II

=% ' ' H

g . ‘ .

N .l i L . ‘ . N -_—

il AR AR T RAS R A RS O TR RAT o R BERA PR TR Hi AR

[0 rempaon M Srp oA |

'IQU

E 1 2021 FRITEMBRERRIESIESMRBR TR RIFEITR

RPNV ) ARG TNERIR S, Gl Z22HL. BREMNZ ., JEF &M 2%
o ASCIEBAEH T B BITESCA 7 B A EEZ K] BERT #2Y (Devlin et al., 2018) ——3 T
Transformer TR, ML TALREA, EWTANZGHERE KR, SHEL | iTBEEH. BERT A
RSN TFRCEREATIONG:, BA “EE 7 AT MEe7T, @i )5 e St b5 7 Sk AT AR R0,
AT DAL T4 R A 55 o

W SEAT N EARE XM, A SCHRATGRBHEEORZENEAT T LR Ry N L8 RE. REdE.
UPEL XPEE (e XER D —— AR R SRR . HAREARERINR R 7> A4 R
LR ——A TR AL G R .

CAHETARBERTHERBH LR



1 SMRHEERAENX
SRAH AR X
ATIEH (AD BAMSRERETENR G, BAAEEGRI. BRI, BREAE. NEF
q. wREE%
A¥HE (Big data), RUBABHRAM A B L HNHEESHTHIE. TEMAE, #ZRHEEERY
REN . RBEA AR A A
Zit4# (Cloud computing) # AL AMMS B#THH EHBA Tk, HFEA, B HEHR. RE
PR REM A, HEBRS TR, ZHESH laaS CF IT ZWREEH RS ZM), PaaS CHEKEESETLER
FR% 3CHt), SaaS CHf R R 7 EAE 0 RS A,
X34 (Blockchain) £ 4 HALZTIKAS, BFEF Ok, FTTER. BLREEE, S4BT LY
BEEA RBEL. BARTEELSFRFRT L,

AR SCASEFH P R B0 25K 5 T B SRR BUR B R 3R B st . FEBARTE DR B, A SCIBR T
[F)— FR 1 5 1 R LA PCT FRE I R — [E BR LR, BB T &R0 94 GERH 2% F] (Chen
et al, 2019). TEVNIZRFEARRRICIH B, ASCE Jelfiit th B RSCARTE&H “ARLHE T 50" 1LH, IR
XA o L AR AR DL T DY 284 R R AR e AR 2 SCEAT N TR stbRid. e, MBRATE FEA
T “AREFRETIHIR” FAFERISIAE B A METT 22000 24EFIFER]T 3800 Rabs
0 M ZRREAR .

FEAR FINLES 2 S HEAT 0 JERNINT , A ST REARBENLRI - AR . SoirsE . MREE, Rilo Luil
7:1:20 BRI TR SRR BOE RS T 8 AT R R PR ) SO R AT 1 TR 25452 “FinBERT 1.07 @, 485
A8 FH VI SRAE SO RO UE SR AT BB O . B A BB B AE MR SE B BRI 2 Fion. MiZRn]
DA HOAR SO G N T e X HURER Al LR R R B . T BT % R B v A e = 4 2
TG GHAR LR, ZFHAESCARIR ok, SEOREE LRI ORI IR . Bk E, £
43251 F1_score®y 0.78, 7T Chen et al. (2019) &I TSI RIS ZAES EERDL. X &R
BB RIE A SOUARFIR AR m R

2 SRITE AT T RIS IR & _ TN 9 K48 RAVE B IER

ANL%E 8

REHE

IX $ 5

S nze FE4 AR £ ANL% & IX 3 4 =it KB
e
34 bR A 410 28 1 5 26
ATE & 28 108 0 1 19
IX 4 5 0 50 1 1
=it H 3 1 0 11 0
KB 41 11 0 0 32

N T BEEINLES 2 SR AT SRR MR A R, ASCHE— PRI T B A S e R
ANBIFRE . — i &, SRBHIRA B &M, MRS AR K23 5. 2019-2021 4, B
FLARAT A AT T SRR RISEE 53 MR, B ER BRI HE SO — DO #2119 2 G
BB E B A ™ MR B (E2). HUd R =8 B BRI B E, SRR
ANER, e RBHCE M 7 dles, —F KK REBOAE T 0.7395, HAE 1%MRF MK LR, Bk,
ARSI WA 5 2T 7 AR 1 B R RHE L R FR AR AR T AN e S R AR AT S R RHBUR e AKF B A — e 1T
BACHE,  [RIAN  RAss  AR) (0 Ml T SR AE SUA L mT DARSON F 7 e bR F /KT AR AR &

‘T: B 4k: http://pss—system. cnipa. gov. cn/sipopublicsearch/portal/uilndex. shtml
® B4k https://github. com/valuesimplex/FinBERT
UM BEFRAREES KSR EG MR AR, BMEN -1 ZE, EEA, HERREMST.
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SRERHEIRA

2 2018-2021 T IRITEMABHFIRA SRR EF = HE S E
. SZUERRFL Bt

) KRR E 5RRERF

MRS BT SCHARHI T, ASCIESE 1 ] RN AR UG UEARAT SRR B BHT N SR GE IR R O RE M (R
A, 2017bs PRIEIHESE, 2021):

ACoVaR;: = ay + a,FT; + YControls; ¢ + p; +v;; (@)

Hi=1, 2. . NERBATME, t=1, 2. .TRRWNE . PERLEACOVAR, NBRATIEFE A
AR RGNER, PR RFT, R N R ERAT SREH IR, 6B G4 7T MARHE R B AR
ML R (R EE XK 4), wRE T HRAT MERIRBUE, v RosBENLPEE) .
(D) BAIEE S B RIE

T 2008 F LRGN, ASCEIT 2007-2021 4 A B LT EDARIT RS R, BIBRT L
WA S PEREATREA, b33 T 36 K EMRDNAATE N RARTI N R (6 FIEA KA RT
9 FB A HIRARTT 13 ZORATRILERAT . 8 ZURM RLARAT, HUSERRIEONIR R IR 2 CRATLE AL
FRENAGEY e 9T 3RBUE U HOUIREAS, (7 I e B s AR 1 S T RAG 1, FRATTIE R LA — N
LA, 24537 616 NTHBFEAMMIE . BIEARIRITE, RATM S5 RHERHE K B T wind 2038 2
LR E TEZARBUR: EREERE T ENRRATMER G R ikt e iom E R, 4
SOWAR AT T R 1% Winsorize 46 R AL R .
S REEX

BITRGEHERE: AP T Adrian and Brunnermeier (2016) ##H FIACoVaR Ml BEARAT R G RE®,
FEARAT X ERAT 22 0 RS I DTRR AR FE FH BT AL T Fa L 5 IEFIRS I EUT RAMERME (VaR) MZEHE
[ER . RIIEARATXHRAT R GRS I TTHOV AL T EH LIRS NI CoVaR 54 T IEHIRES T IHICoVaR M Z1E

ACoVaR;; = CoVaR; (5%) — CoVaR;(50%) 2)

b, CoVaRy (@) Mg v RATI GE M 0 8, AR THRATITAL RIS . FEREFEH, J8H N 50%7)
PR RAT T IEHRES, LRITIEE BT 5% 03 % LUTE, RATNRBRAN T EVUIRES.

AN (2) A, CoVaR, (QWIEAE TR, B 5L A8 A 7 72

Rt =a;+ Mg + &t 3
Rt = amji + Bm)iMe—1 + YmiRie + €myie 4)
H, R MRERBATH A ELE R, Ry AR AW SR, ACRASRAT LAY A I

© 5 W RGN AR 4B PR L% MES. SRISK. ACoVaR %, MJRFRIIIALE FKAE, ACoVaR HH%HF MES. SRISK Z5#brkil, H¥E
IFE R J7 1A 8 Bf A S . MES SRISK (171 B6Ail 2 28 B ARAT RGUAE T FEH VRS BRAT MM LIS DL ACoVaR [T B JER I 2 5 JEHAT AMALL T
FENVIRASITRAT REMRINE L. B2 0 MES. SRISK & RGNS, B IEIIER T8 A RGBIH: TIACoVaR & EII1EH J7 18 A B
FIRG (MRS, 2019). oA ORI IS 32 UOMHRAT G RIS ¥ R R A2 15 e BRAT AN AR ERAT 1 R GEE IR 7 A S 5, 285 FE 2R G M XU FF 2
BT AMRAE BT RS RULASCESE T ACoVaR Sl BEARAT I R Ge bk XU
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REWENNAFYHEE. MV —RIIREETE, SHXAOS5WAA KL (2014). Adrian and
Brunnermeier (2016) M5, ACEW T )\ AREEE:

3 RAGERENEPRSEEEREITEG A

REXE G X B E T E
RSN RETHNEHNENLES, SNMAHEF MU RN AT ME
FEYR G Rl AR REFEEGFARNAEN, A 10 FH5 3 A H + B E ks 24 £ &7
FEREEHAHENE L REXLEEGFAHAEN, A 10 #5534 A H % B E ki 24 £ &7

58 i 7 A =

RETemTFEMRAERERLZ, A 3/ AH SHIBOR 0 34 A H+ E E 61 A £ 7] =

B2
. " RETTFHNARRZFHHENEE, FBu BAATRGHF LA 34 A #+ B EFEAEA
12 F e A 2 -
I E R P 300 36 R kiR R
WALV ERE B 3 PR AT FE B B M s
e ES IR 300 4530 22 H R B 5 8 F HE

SRIG, ATH LA RNA A 7R SR AR R THE, T AT AR H4RAT I EE R EFNERAT RGN 5%
PEAERENA -
VaR;(q) = &4 + Bi,th—l (5)
CoVaR; 1 (q) = @mjiq + BmjigMe-1 + PmjigVaRie (@) (6)
KAL) CoVaR (@) HAN (20 PRI RGRATH RF AR Fa 45 (ACoVaR;, ). W5, Xt
ACoVaR; SRIMERI W BB LEER bR . ERINETEBRINACOVaR, ,—RAFE, A HEAE5HE,
AR, WEAT I R RSN CFRMERE S, 2017b: BRIEZESE, 20200,
WITERABHTRE (FT): ACSCEREE T A B i ARAT B R g, 8 =30 am
A HEITEN R LB R YU T G RH LA, R IR SRR L A I EO & T HRAT SRR R
(FT):

FT =1In (ftpatentsi't + 1) )

Hrbft_patents;  FonFRATREE RGN TR R KREGE. = A HUREX DUF G H L E R
BRI AR .
HAtiZH1EE (Controls): T ZMFAT AN FRHEM Z AT, 275 CA STRIIITIT, AL
P LT AR R BRATAMARRHE: SRR AT AL R SRR AT AR R SRR,
RN, AWK ZWATRAE: bR GDP KA, WM IREON KR, FlEseR, —
S FIERER R BEMNE, & AT EIET
x4 LEIEE

T EALK %5 E &%
FHEERNE ACoVaR 5 E R X
AT AR FT 5 A H X
BREFkEE ROA R R
BATHAE Size BB S
ALAF & Lev BRI B A 2 R
R KA LDR BRI/ BFH
RAEFRE CAR FAR G AR AR P
B RE NIM GRAT2 A B RN-BTAHA X)) /2 HERKF
FEF BN B NII EDN SN A N
A K MB W/ B A R
SR GDP # & & GDP Fr GDP (AT Z it &) HKE
HENBIEHEKE CPI HEMNMBREIOEKE
GHRAEELE RRR GHAEELE
—FHF R AR MR — MR EAE
BTk R E M2TG M2 B¢ /i 4 v 8 /5% iF GDP

() iR tgit

AR F A B MRR ST IE 5 s, BT RGEXE (ACoVaR) MIBMEN 5.6539, f/MHEN
22762, FKIEN11.6537, SEEMEFRXE: (2017b). BREHEE (20200 MRS RAHLLISA AT R, X2
IR AR ST T X 18] [F LS T 2008 4F- &Rt LA 2015 SFBER FREARTLIIME . 5258 1.9201, FIARF
BUTXTHUT KRG RS TTIR 2 K. JUH 2 W EHRAT IR RIACOVaRIE T S (WK 3) KF,



LA bR REAR 1 20 i v [ PR ARAT 22 O 2008 SEgRtEHL” A “2015 SR PRI I ) AR SR PR
I3 SRR SE T AZARR A RN A, ACoVaR I shES thIF A BRI W BRI RS, 51
ITE BB EINEGL, XA SR e e fit 7 5. BT ERBHR BN 0.5158, 50 41
Hoh 0, KMED 5.5175, XRMIHATANARIE ) S RBHEOR R AT, 50% A RIRATE R BH T
A RARH 218 . ROV ERPH R TR E KRR . AA RSN, P23 Rk RAT AU A Rl
PATHELAERF PR RIS Hth A b, B8 IEs R (ROA) Mil/ME/IN T, S SCiREs R %=
FEK. HTASTIREARX RS T 2008 FemEUIRKEAR, EXREman, F2RTes
R BRI, SR I A U . SR GDP KR /MBS CATWETT (FEMEATR S,
2017b; FREEESE, 2020) AENZESR . SRR KRR EER AP X R E T 2020 E37E
PETEWIR B, FUEKRIMBAE T 2020 F5—FE. FNILIFELE MTEIMR, BRI KR
BEABM RN . AR BN EARRLS DA AR B

*® 5 LEMRMGIT

Q) (@) 3 “ (3) (6]
VARIABLES N mean sd min P50 max
ACoVaR 626 5.6539 1.9201 2.2762 5.3453 11.6537
FT 654 0.5158 1.1500 0.0000 0.0000 5.5175
ROA 650 0.4681 0.1282 -0.3224 0.4673 0.9489
Size 651 28.3486 1.5242 25.0475 28.4326 31.0319
Lev 651 15.4356 3.8574 7.6504 14.7320 32.3339
LDR 650 74.0449 12.4015 42.8400 72.4050 109.4886
CAR 651 12.9815 1.8736 8.4600 12.9300 19.1400
NIM 651 2.3694 0.4294 1.5100 2.3310 3.5678
NII 650 0.2199 0.0956 0.0438 0.2121 0.4503
MB 626 1.1163 1.0160 0.0259 0.8679 7.7915
GDP 30 8.0517 3.1203 -1.9000 7.4250 14.4000
CPI 30 2.6153 1.8766 -1.5000 2.2000 7.8000
RRR 30 17.0139 2.5223 11.0000 17.2500 21.0000
MR 30 2.4443 0.9099 1.5000 2.6875 4.1400
M2TG 30 2.0553 0.1097 1.7894 2.0671 2.2508
=5
0
o
07Aug 10May 13Feb 15Nov 18Aug 21Apr

& 3 HhE_ LEHERITRIACOVaRI{E 2007-2021 [F5EEHE

I, WITEMBRKRERGEERK

(—) AT SRRSO R Gt itk UK B2

FRMEAGRER (R 6 5 (1D 5D HRATEMABEUK IS RS EIURIT R Gk ), 52
WHUHAR — . SUTHREESRBHERARE, REW S Nm ROt AT AT 2, AT R RAT THI e 2R
GUEXS AT RENE . R T S RBHTREM PR IRRGME RS, AT R GEE RUSHE B H B K B, 756
FUBGEOR (RAT RAT BRI BUX R BE T B s DUk LU BB RENE PR IRERAT R GUME U, R A BRAT &R
RE 75 KSR AR T A7 e A F U BIE R G R BOR, R B A A
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M RAT SRR AR PR AR R TR A T LA 22 ST SREXT L AT 20 28R . O T iz BRI AT
BNk, T AN LRREAT 2 IRH (TP FIRIRUAIE T BB A SE A BN &R R R A
(NFT) M. & 6 5% (2) FIGREW], BIRALARHAT 22K, KB, HEREUET
B, HAREZE. £ 6 5 3) JINEREMBHEER LN RME RIKIRAZE, HEIFERBHHEL AN R
HOFA R, JHHENIE, XRWATPIRECEFTHINFTSE RN AR, LA g5 3 xR A7 1 L R )
RABER, BATRERFRRZ LT, G2 EMIFARZOLEARELH], HERMALM B EHERT
(KRB A Rl FT RE 2 H B % -

* 6 RITEMMRS RGN

HHRBERE ACoVaR
BELE (1) ) 3)
FT -0.1211%* -0.1606*
(-2.08) (-1.96)
TP -0.0614
(-1.17)
NFT 0.0490
(0.62)
ROA -0.3445 -0.3190 -0.3377
(-0.45) (-0.41) (-0.44)
Size -1.6766%** -1.7074%** -1.6787%%*
(-8.56) (-8.70) (-8.56)
Lev 0.1068%** 0.101 1% 0.1078%**
(3.37) (3.21) (3.39)
LDR -0.0316%** -0.0322%%* -0.0321%%*
(-3.23) (-3.30) (-3.29)
CAR 0.0668 0.0431 0.0693
1.27) (0.84) (1.33)
NIM 1.8151 %% 1.8218%%* 1.8133%*x*
(6.52) (6.56) (6.51)
NII 3.4137%%% 3.6334% %% 3.4046%**
(3.58) (3.88) (3.56)
MB -0.2439% %% -0.2507%%* -0.2444%%*
(-2.63) (-2.74) (-2.63)
GDP 0.0389%** 0.03947#* 0.0388%**
(2.97) (3.02) (2.96)
cpI -0.1509%%* -0.1514%%* -0.1508%*
(-4.39) (-4.40) (-4.39)
RRR -0.2567** -0.2549%%* -0.2577%%*
(-6.14) (-6.14) (-6.17)
MR -0.2985 -0.2903 -0.2986
(-1.64) (-1.59) (-1.64)
M2TG 1.4554%% 1.3453%* 1.4556%*
(2.19) (2.02) (2.19)
Constant 50.4760%** 51.8984%** 50.5128%**
(8.00) (8.26) (8.01)
AR = RN Yes Yes Yes
U 18 %% 626 626 626
ES 0.65 0.65 0.65

VEDR | RRfrkek SRR 10% . 5% 1 1% BKTF ERE, B RERER, TH, BTRHER,

(D) AR

ARSI AT B2 B S 1] R AR A B (58 . — 0T, HRAT R R AR 7 SR B IR I IN
ZEPIRDLSE L Y HRAT WA 5 22 SR NAR RO A, FF L — BT 5 e B IR O AOARAT 1 AR GE P XU AR
PEIE, FEASAAAE AT RE AL FR AR IR R A, [, SRR B0 45 8T AE 2 — MHSCR RIMARZBEIR K R .
F—J7H, FEEERMAARAT ARG R AR B T REXE AL, (HRH S S R RAR RS, 19 R BT
MR ATEE . T ST REAFAERIR L N ARV R, AT )5 78 1. O G — IR AR A &
O HTRA .

R A e — e, AP RN AR RS — R LR RIS . T RERIE R SRR, AWM
RS RS AN BEXS b — W ARAT SRR AR LR g Ty b — 1 C 2 Sl e AR N RE EL
PR ARAT 25 HAT A0 XU o

TRAR NN T iR A EAER R ORI AEVE . 2578 3 S RAT SRR A %
PEAIS R GEE RS R Z2 AN A, AT $% 7 HRAT R A7 AL e R L AR Bl 1 Rl K B B AR N T A
R (FTD. $ATWR+ D BRSPS, BN BEERMT R L TR ESRBEETT AR

11



TR R AT BEANTA], 0 TR ARAT AR BEARAT AL T SR, FHRHRAT RO ARAT B T Sk
ZRg), HRE—PLRERITNEMEH AR BT SMEHHIB REH (B, TRaiT—
TARHY, BT —BESEHS). BE 2021 K, HF 16 X ENRITRE T SRS
AT CEEEAATERD). RN, AT SRR WL SRR F L e 1 76 A F AR FL IR
[Fr. B, TRRAT 2019 FRAL TARBHE A RA TR EMZ AN 9 1270, HHCAEFIRIENE
ARHE N BT 4 163.74 10 TR VR BN —H 5o BRILZ AN, X TF28ATRUL, BL SRR R
A TENG CA MG BRI AR A SRRHL T, AR A 2 K.

AT RS Z TR R, RSO TS WAL S RUVRHE L T THUR TR A AT T 28 S A
Ko ASCHRE T SREHL L T TN RAMAE CIIGA (Treat), 4R BB SR BHE L T IHARIAMAE X
AT (Control), FEAEFRATIVI S RHAEAZ AN “ATT M 7 (1 HABAH A & EREATHMEZ A . 4T
W40, SRATHIRE (Size). BAIREST (ROA. NIM). P78t (Lev) T RESARAT R ¥ & RdA
BB TN AR . AEERAT IV S RHE AR B B T ROWARAT R RE T “BHE AR N R
RUARAT B B R H AN “BARE S HREHZNEARY S EFAARFRHEAR N MK RS
BUT R B WAL G RBH T 1T TR SRAR DG . AR BT I ) “RIF 704 P ¥ 52 LBl (G _rate)”
A OEHEZAEGHEARYRIANATE (Techonum)” VERREIAS AT M. TR FARAT AT SRR3R
BRI FEAN [, ANTR] B [A) (73 B m] L PR 22 o DR AR SO B A AN [ RF [ s SROBOBEA T LU . o R i
FBHEH I RIS TR A 2015 SES5PUZRRE . 3 2018 4, SCUGAFEAHSTE R TARSCHUMM B E, S804 %t
FERIREARAE o IRIASSCE P AL T 2015 452017 437U B RFAE AR SR T LA

MR 7 A BME 2 AR 4 R, RAABRHEE LR 22 RO, T A ERAT IV 5 R AE . &
FRZHRIE . 0 THMES AR R 25 X UL 58T SRR R T T U S5 8 AT IR A S M e, TS
HARAE R WAL S REHE T TIN5 SRAT IS R AR DG S T N BERAT Sl R 2R s L ARAT R R R iR
REMBHIMEBCR S H. B ZEMK, HERHEZE (Size) CAEEBAPHT TEH, HEA2S
AR SRETHE, A THA SR .

* 7 RERILEMBE T INANEEIEEFER

2015 4 b4 2015 4 T4 2016 4F b4 2016 4 T4 2017 4 b4 2017 £ T4 4
Treat | Control Treat | Control Treat | Control Treat | Control Treat | Control Treat | Control
Size 29.34 28.32 29.22 28.72 29.37 28.82 28.86 27.61 29.30 27.52 29.11 27.53
0.087* 0.355 0.332 0.086* 0.028** 0.050%*
ROA 0.585 0.561 0.450 0.435 0.534 0.479 0.416 0.368 0.500 0.453 0.422 0.380
0.579 0.628 0.270 0.138 0.328 0.190
NIM 2.458 2.542 2419 2.419 2.207 2.274 2.204 2.194 2.132 2.153 2.085 2.114
0.534 0.998 0.612 0.959 0.937 0.899
Lev 15.20 16.31 14.86 15.77 15.98 16.17 14.87 15.32 15.26 15.32 14.21 14.23
0.103 0.360 0.919 0.664 0.962 0.977
Tech num 0.300 0.125 0.273 0.143 0.300 0.571 0.300 0.571 0.375 0.267 0.375 0.267
- 0.405 0.546 0.600 0.514 0.668 0.668
G rate 0.128 0.140 0.128 0.140 0.106 0.147 0.0880 0.115 0.0620 0.121 0.0620 0.121
- 0.742 0.742 0.262 0.389 0.191 0.191

E:ENTREALART T AN RE 5 RN E, THAASEAEZREBRRITERH pE. * . PFo g BIREE 10% . 5%
1% B AT LR,

® 8 H (D FIME IR (LFT) REEF NN, ZUPIEHSET LR R A IR K R
JE BT SRR BEACR GV RS R RARIRAAE . R 8 28 (2) FAIR T LRAS SR B [l )3 45 R b 28 —
B pRagE B, ST AT ERENGHHEEAN 11.97, KT 10, AILUAAT AT SN AEMRBTERK
SRS . RIS, BOZ B RRH LT A RG] T2 8T TR R B, XIFA R
B EEMRGIRBN, XN THRATA S P 2B RIS FE I A A BOREHOREE, PRI 2 SRR
. HBoPrEmRg R EE NN, FHeAE.

=8 AEMITL

HEBERE ACoVaR
mELE (@)) (2)
L_FT -0.1180%
(-2.49)
FT -0.5106*

© WA R BLAGHE T B R SRR I R ), A SO R AIINU B, B T 4 K
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(-1.70)
Constant 54.7976%**

(8.46)
BEHEE Yes Yes
AN E E R Yes Yes
HL 18 $k 596 626
W # R? 0.66
Kleibergen-Paap rk Wald F 4t it & 11.97

@ RettRk

N T R AT SRR RENS P IRIRAT RGVE R IZ — S5 R AR, ASCHEAT T LR AR ©
FRERERMENUR AR, BURSRHUBIRBERAL MRS, ASTIIER T 2007-2009 K& 2015 SERIFEA (3R 9 4
(D) F); @ERPHL EEAAR I VEAFIRRE, PIASCEE TS IR 2 5 FIFEAR BT T K%
(R9H (2 F); ORMFEHIE (R 9IH (3 5D; ORMENFHBBIIFEH RS GMM HEAT {411
(GRIH (4) FD. ShSmBERM TR, WAZRR IR ST

FEFHEREA I, AR, BMNBEZ )R, HUTSRBHEOS RGUE RS RN B i, X
WA LSS R IRAT R R e R RE S AR ARAT 1 R Gk UBSX — S5 1R AR o

*®9 REMRE

HRELE ACoVaR
(1) (2) (3) )
HELE % AL B 2014-2021 F EHE HAERER
L_ACoVaR 0.4167
(1.22)
FT -0.1106%** -0.1871%** -0.2278%** -1.3139%**
(-2.64) (-2.65) (-3.96) (-2.97)
Constant 40.3586*** 116.7786*** 52.1718%*%** -10.2849
(3.93) (6.42) (8.56) (-0.28)
EHEE Yes Yes Yes Yes
AR B E B Yes Yes Yes Yes
LB 2k 484 420 1156 590
iE % R? 0.49 0.53 0.50
Hansen i1t & (P &) 0.850
AR(1) (P 18) 0.004
AR(2) (P1fE) 0.185

7N RIT SRR MR RS XS B/ F L

BEWREAAEN A AN Z G, AT ERMBH RS IR SE S X — Zg R Fat. (B2, RITEm
BHEOR R GEE RS LA SRR — N R G BAR B SIHIE /AT IESE 1 BRAT R RHR RS PR R Gk
PSE, AR HAE F A SRIE N LI HMR R BT o RAT ARG U ORI RT AN T TR, — 7 2 &
GUORIRRSE,  HITARATIRI A DIk, L XS S AF I e s BE S AR B NMIRAT IR R AL 35 o0 — DTl M2 4R
AT, XA A% AR R SRR ) EERE . AFRAT I E BERAR, A e FE—4
PSR 52 B (R W AN, B, s R M ARAT TR RE AR AE 5. PRIk, TR OCI
AL 3 A 2 M s ERAT 2 8 AR A US4 11 4 1 AT 0
) RS

AT 1 Rl R B P 2 A A AR B AN T8 e 4% AR A AN P24 O A0 Sl iz FX e
PR AL RAT SRS TN GECHT . DK M DR 45 DT RS LA S SEBIL R i ) P R A A, A
MR ARATRCR, SRR . W RAF AR LI R A2, 206 T RIS AT R AR B U= ]
FEX EMERIREAS, BB RHERT 28 81 XU ) 2 A 25 B B

ASCE S MR ERAT IBEAT T R BRAE T . KRBT BADCAT B AT L I8 TR R ke %
EAMEAERELEHAN AT A AR B D BT (E, XA ARBOR M S5 e 0 A R A AR AT A LA+ 2>
JUAR B RCAN A TRARAKT o BRibzAh, T BORER, KRR ARAT AR A 7 21 S m KU 5 H
BANVARBEDE ST, T EAE B8 RO XU ] B SN IR e PRIt SR e R R I AR TR AT R Bl
RN ISERAETERM, AR LT H/MRAT, SRR RBRAT IR R RNAZ IR 2% . ASORE 4 %
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P rp AL B AT AL, RREAR T Jy R TERMEERAT (big) AIP/MRAT (smallD. £ 10 35 (1), (2)
PGS SRR, M T/ NIRAT, SRR R L ARAT RO P RN BE 25 o X Ut W] R B SR AT
Al e mARAT AR . BRI — B AR AR 7 R RIS, X — 25 SR B b/ INRAT B TR
BUbN, AR, BN AR AL S U E A& FR, W TR k%
AR, HMAT BAT R RSP AT AR AR BRI, T/ MIRAT R R S RN 12 B LM SR I
F.

7 10 RS
WIRELTE ACoVaR
RATHAE WHCFH R E R %= B
1 @) 3) “4) ®) ©)
BT & Size=big Size=small LI=high LI=low RA=high RA=low
FT -0.1186* 0.2482 0.0179 -0.3181%** -0.2492%** -0.0859
(-1.76) (0.75) (0.25) (:3.28) (-2.84) (-1.09)
Constant 50.7094%%** 63.8260%** 50.6411%** 72.4788%** 49.8859%** 58.9712%%*
(3.33) (7.34) (5.37) (6.03) (5.72) (4.67)
BHEE Yes Yes Yes Yes Yes Yes
ARE R Yes Yes Yes Yes Yes Yes
HE 2 322 303 295 239 347 270
% R2 0.62 0.71 0.59 0.70 0.65 0.68
ZhpiE 0.000%** 0.000%** 0.022%*

E:GRpE, ATRRAMFTRAKZRMEF M, T g EHF 1000 X F 2.

N T E EIREER, ARCAHRLN SRR BT T BT

FATRCR W LB BRI G R E 5. i RRATRe sl s, TR ASRAT IR RIRE I8 BT, BoRde e,
ASCEFFHCEFEGEE R (LD SREUE SRR S B R E RIS . DUBTRCF IS 3R K 0 B AR
TP BON S, AR S AR A A . (RIS 4. SRR RiE F RE S 3R AL T8 IS A
HAHEAR, [RRATRE AT AEARDIN BEE 2 E M, WSy RETHE P EE, e
P A5 SRR R S RAT AR BB RAL, T84 FOUA G BRI X SRS 2 B LR 1) 25 R B in d 3%

fE PR RS e bR B TS R ECE I RX B, PP PRAEE DL —, (R NTARAT 58 7= b A7 B A 1) RS PEAR 200
AT FATIES RIS I T &, SRR e B8 S NN R B 7 SRECR S e T 2R A S LAY
AR B B L] (RAD B2 BRAT B BERES,  IF DR ERAT NI I b A BN B HE, AR s
PTG LA AT ARG 4L o 5 4 BB R BTG AR AT KU ML BRAL, IR FRUHA <o R 4 ot v IR 2831 1)
RN

5 (3 A (4) FUGTRT IR I 43 2 TR A 45 SRS T A RBH BEC-T ISe as BEAR IR ARAT (1 52 i 58
Ko (5. (60 PFI AR 57 (5 LERE T B T <5 R0 XU 55 7 B e PRV AR AT (10 52 1 B K
() il sr

ESTNEEARR R O B A R T T A SRR T B R REER THRAT R . R AR R I — LA
(7] et —— BB FEARARAT 2R G0 1 XU PR 28R T I PEEARARAT AR A i dRAT R Sl O TSN B4
WESEX AN, ARSCI T 28 BLIUHEAT BN 5347 -

ACoVaR;, = ag + a,FT;; + BM; + 0(M;, — M) = (FT; — FT) + YControls;; + u; + v;,

R4 AE AR I AL A R AN 22 PO IR BT 5 MANLHIE R, IBAEMRA R RECH 7
MIRTIR T BNIERS, @K Af: BRGNS, 6K NIE.

AICE R T SR RN R I NS AT IR, WERITINI S IRERE, 4
NGO S5 AH L T Al SRRk i — R AR % . WHB B A BERE, A NSRS R Y
FABRNEN, ARSI ER BRI NG  EL vy DU SRR B b S —MRAT IR 4E BT 55 7o
B HE, ST IRE ERIT RTINS T EA N HE AR S, Rla SR RARN . Rk
SITREATA, AT RERMIG A NE T SET], @ mBNF R, BB TEANR. X
WRKEMA [N, AR SSHET K 2 75 SR EEACH S AN a8 SRR R O H P . XS BERA(E
SR A R EF WL TR, FIN DN PERALN S5 B RS ARG R, Wi E N A0k
IR R e LS BUR R . S RRHEL )38 F RS T AP —HER . G RURHE T DL B R E A4
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ME B IEFAT REAE T, S B HZ& P PSR, JEHT BAGR. X RKWA T gt
FEAPGEIRRE, (AFARAT RECE R A (1 R SRR SE 2 DF 3R CEESE, 20210, [AIR, SabRHLIE
RS I N TR RS R AR — 2D e B B 0P AL, M — DR XEG . @id BiR b, A ASEROLS b
o] AT AR s AR AT o XURS:, ANEE LGBl . XURERAR, T 4 RRHBSE UL B 3 HRAT 52 AN Bl 45 0 8
N5 36 BRAR T ARAT BT F AN 25 1) AR RS o

® AL (D FIERWAAN NSRBI G, RI70REERERE, FFEmieoiiifigRt. KHTN
1E, MIERBHEA N S8 L] SRR (0 U A FH S5, B & RivRHSE A% i B e /> N DYk L 51k P
KRG R .

N T RE— PR S A R B ARARAT RS . B B SR LR, AR SCA3 50 LURAT AN A KUK« 4R AT 2%
PIASE A TR AR AT T 047 -

Z M (Zgeore) TEHATAMRRBS BTS2 A, 2 A8 bn i & 1 ARAT 8™ AR, Bopkoe LR
CERRERTEAE, 2017a):

_ ROA;; + EOA;,
YT 6 (ROA),

HH, EOANHEARSHEF=HILE, o(ROA)NROAWIEERHEZE (CHOEIN 5), H Z EITEHRFTR
PR AR . ZFRARER,  ARAT AR KRR .

BRATRCEE Cef O WMIE ML T T2 Ao IBEHLAT AT (SFAD. T2 3 4 AvRHBE 2 15 R M 4R AT
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BHERES FEACERAT XU SRR, T FEARERAT I R Gt XU
=11 HLEISH

WIRELTE ACoVaR
(1) (2) (3)
BELTE AN A BAT AR AR BATHE
FT -0.2131%* -0.1317%* -0.1454%*
(-2.40) (-2.23) (-2.33)
PLR -4.2720%%*
(-2.92)
FT * PLR 0.9547%*
(2.04)
Ln(Zseore) -0.3751%%*
(-3.35)
FT % In (Zgeore) 0.2785%**
(3.44)

15



eff -3.2682%%*
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FT * eff 0.8390%*
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The Impact of Bank Fintech Development on Systemic Risk:
from the Perspective of Fintech Patents Data Based on Machine Learning
Zuo Yuehua and Huang Xin
(School of Economics, Hua Zhong University of Science and Technology)
Summary: In recent years, the application of emerging Internet technologies in the field of finance has received more and more attention,

which is called fintech, mainly including big data, cloud computing, blockchain, artificial intelligence. For banks, fintech could have a huge



impact on banking business. At present, China's major commercial banks continue to increase their investment in fintech, with 14 banks
disclosing a total investment of 155.42 billion Yuan in 2021.

In the process of the vigorous development of fintech, it plays a positive role in information efficiency and profitability of banks. First
of all, big data, cloud computing and other related fintech greatly reduce the information asymmetry between Banks and enterprises, slashing
the small and micro businesses credit investigation cost, increasing the credit supply of banks for small and micro businesses. Secondly,
the innovative use of fintech effectively improve bank’s operating efficiency and reduce their operating risks. However, the risks posed by
fintech should not be ignored. First, the application of fintech improves the expected return rate of financial management, which motivates
banks to carry out shadow banking business, increasing the risk preference of banks. Secondly, fintech as a new technology may induce
banks into more technical risks, which may further amplify the existing systemic risks. Finally, the Internet-based nature of fintech has the
potential to spread systemic risk quickly by linking financial institutions ever more deeply. Therefore, the impact of fintech on the bank
systemic risk is a highly concerned and controversial issue.

In order to explore this issue clearly, it is necessary to construct a more accurate fintech index. This paper first collects all the patent
application text data of listed commercial banks, and then determines the accurate definition of fintech patent through communication with
fintech experts. On this basis, we manually identify and confirm the part of the training samples. Finally, the BERT model, a machine
learning approach, is used for training and classification. The F1 score of the model reaches 0.78 on the validation set and 0.99 on the
training set. Moreover, the correlation test between the fintech index calculated based on the model and the fintech capital investment data
is also satisfied, which confirms the accuracy of the method.

In terms of research design, this paper adopts the fixed effects model and selects China's A-share listed commercial banks from 2007
to 2021 as the research objects. In order to obtain sufficient observation samples and at the same time take into account the accuracy and
availability of data, we choose to take half a year as a time observation period. All data in this paper are from WIND, People's Bank of
China and National Bureau of Statistics of China.

The empirical results show that the development of fintech reduces the contribution of banks to systemic risk. This conclusion holds
robust after the instrumental variable test. Heterogeneity analysis shows that the effect of fintech development on reducing systemic risk is
more significant for banks with larger assets. This is because bank fintech is able to raise the yield on loans while lowering the risk of assets.
Through mechanism analysis, this paper further confirms that the application of fintech increases the proportion of high-quality personal
loans, which implies the lower risk and higher profit compared to enterprise loan. The result is further proved by concerning the Z-score
and bank efficiency. The results of this paper show that the development of fintech in banks reduces the contribution of banks to systemic
risk by reducing risk and improving the operational efficiency of banks, which is beneficial to both banks and financial system.

The innovation of this paper is mainly reflected in two aspects. First, the cutting-edge method is applied to the accurate identification
of fintech patents. Previous studies have chosen to directly use the total number of patents for constructing fintech index. There are also
some studies that simply distinguish patents, mainly by constructing thesaurus and using text analysis method to judge the categories of
patents. This paper combines expert surveys and machine learning to classify and identify fintech patents. This method can accurately and
deeply understand the complete information of patent text, and has high classification accuracy. At the same time, it also achieves good
performance when using fintech investment as the test indicator. Second, this paper uses the data of fintech patents of banks to accurately
demonstrate the impact of fintech on bank systemic risk, and proves that it can reduce the contribution of banks to systemic risk by
improving the operating efficiency of banks. This conclusion has important practical reference significance for fintech regulatory policy
making.
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