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e e i R 28, IRFFAROE N SRR AN S H RAS o 9, 38k ) 2 L 48 Az R 22 s, AT DR AR AT )
BWCCBUE i E TE ], A R 22 51 8 O KBS AR 22 U, 9D R B e 8. i —J7 T, R
ITAE R ANEATAE T RIS, o DARUES AT B2 MR E . fltn, WATAAINCEIHEZ), W]
DATE — & SRR 552 &) J7 #5208 I i AT B2 30 e, AN REFRARAE 25 2 A RI R BE liAS, 30 Ryt 103
Bt B S e AR . SR ERTIA, B ERAT AT AR TR AT DASGE B B B AR IR A, R
AN AR Ry, ARUE RS, FRARERAT KUK

B, BATET LR L FENm R S RRCEATAE MRS, BREIRAME BAXTHR,  FRAKAE HX
Ko SP077E AR, FRE WIS RAT N P BT A ol 25 R T2 1 LS KU BE R oK,
A PP A E S RIS AT AE R S 5 B BARTI S, BERAT 5 R T R AT AR AL
Sy, T AR B SR XU e R P SR G G, ISR P A A RE A8 IE B L T S XU B
K FHA R ERTE RS T RS, B IRATIE T ELREH BT 7 A 7 7 Il
P OB AR S Be T AT RS . A VR . BRI, RERATEEAR AT A A 5 il 2 Gy i FE R e il B
PE2 0 SR KRG AR HERE ), ONEBUTIRILR R . TR 5 Bt 7 EERE, AR T
BAT 5% P R EE BAX ARAR B A . KRR MBS, I ERAT DR B0 2 v onT DL 3 i R =y X
e ;s JkME RS, SR HERAT B AR 2 AR

R TRIL, EIRENTAEMBEEREE ST, AT AT MR 5 2 B AR, DT
H B AT TR e AR s, AREATA ol 25 BeFRARAE AR,  FIbdR i 1a:

B 1a: AHECEA TG ATAE T RMERAT, T SRAT A TH B 8AT KU 2 2 B K.

FMPERAT IR “EBH” R AT LS T DA gE AT & B e i, (AT TR TR &
REPEIEEIE ST fe 2 REERAIT AN

& RATA T BTN 2 MERAT RS A, $E SRS E. Bk, mikRfTrRE&is
FATAE TH AT IRMAS 2 B 56 AT o FRENTAE S I S e, $RA5 30 AT A 5 2 5 BE A% B M AR AT 7]
[F I IF s AT AR s AL 55, H 2 BT R AT A AR B3 B, AT LUHIT AT is R AT AR
THRMELEWN. HRK, EHTAETRETRIZ 5 B AW A . Trapp & WeiB (2016) A, JEX
H 848 A7 A TR 2 84T 76 S R AL 1) 8 52 5 R I b i s Li & Marine (2014) . 5K H K&
(2022) KI, HHATE THSEIMERAT A&, ISR Rg . &, ST FER
R—TFARNRE MR, BT RN EYLEESS (Abugri & Osah, 2021) , JoikA WA WERAT & RS
BUAT N, BATRAR N TR &R, FATERH TR S S EUERAT K BT Beah, ¥ Emard TH
F T8 A8 B o R e I ARAT KRS . MATAE A BF R R MRE, ATAEmEAMAEZ HZ H8E KR, mlkiR
ATRT DME AT A T H AT S AR B (Barton, 2001) o MATAMITTEE &M RE, ATAEN KA M
fHitE, B, FEERARMERAER ORI 0, RATE B DOE S G el A e Ak E 77
ERSCIE A H AR (ERBAEME, 2017) . SRS EREITESENE, FESTIRER 8N
ZIRAIREAER, MFERITAERE (Bushman & Williams, 2015)

T, AN, THATAE T HEAAATGe b AT XS, PRk A I 42 H AR i 1b:

s 1b: AHLCE A ST A TRRAT, fFAmATA TR HRAT XU B2 58 0.

=\ MRt
(—) HEXREFESHIERIR

DR/ 2008 £ < S ALY ) 48 5 ORI 26 4] 5 AR AT i M ARAT AT A2 b A P = A O 52, A SCBA
2010—2021 FHE A ARAT AFT AR R BT REATMS5E SSKRBOV™ E, ASCAEYIER AR 7

CHRMER Z% CRATIERYUARTAEFS MR S S TIMNEY (2011 5 1 ) LU (ERATHMES BN SE 1E
IMNESHEAN Y Lk (2014) 535
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e B RAFEMARLT, RE 7 EARREARIT. B, HE WIND. CSMAR i A 4R AT 50 7Ok
R I AW BRAT RN S A TR EE SR B R A R T Gt Bl . R, BT AR AR R
F TR RAT S ATE TRMAAEGE . &5, R EEREHAEARE, RASE 129 Kl mRiT
PR AR R, 3% 1186 MBRAT-FREMMME . bl S RHER I, AN rAIESEREE R 1%/KF
AT 4 R Ab P

(2 ARITERSRITETRBER

P MV ARAT (5 SRy 2E T BB 1 Fiome 2010—2021 FE R i VAR AT 48 FH AT AR T B AR R fAk 52
TR, 2019 SEREDRATE FHATAE THRA LEHZ 89.52 Jifeot, HAsNCA TR, FIRFETAEA
XAH5 RN 39.94 JTiACTTM 45.26 FifeTt. 2019 LK, FIZATAE THAZ X &M /NCTA T A
XA, TT R DR T 3 A 2 R R AR AT A R R AT AR TR v RO ) 7 SR BT . AR A
FDARATAE AT A TR OCKRE, EA KRBT ORRFROv R BT A ol 550, 2021 FFHATAE T
B L3808 33.29 Fieot, 2905 FAFEERDERATATA THA LEHIT) 41.08%. 2018 LK, AxE MK
P 61 A ML AR AT AT AR L L A R L R R AR AT, AR SR ATAE TR E I
T P ARAT AT AR ol S R IR ARG K, 2019 AFHATAE TR A X &HUN 11.54 Jifdot. B RF AR
TR, AT TR AR A R .

100007 ST A

I A AR AR T
e L AR A T
7500 I 1 7R ARAT
fiid: T HA L4588
— — — — SNCATAE TR L&
i — = — FIERATA T HA XEH
5650007 coonnnn RIATE TEA LA

2500 // LI/

T T T T T T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

\

FRRIE: EHEE
B 1 B RITE A SRiTE TR
(=) EENgIHH 5T
#% Mayordomo et al. (2014) . #HFEFHSE (2019) FUBFTE 7%, M (1) BIESmATA T EXHR
A7 RIS PR 5 1
ZSCORE,, = a,, + oy Derivatives, , + o, >. Controls,, + 7, + i, + &, (D
KX SHA Sk (FRIERTRXER, 2017; #REBHSE, 2019) , & ZSCORE S ERAT K KF.
ZSCORE THHEmMA (2) fiin, Hr ROA FR AT~ %R, CAR RREARLHE, NHBEEATAT
F AR R E R R IR EERUR, Sd (ROA) Nt t+l. t+2 FFRENH M BRI R hrE 2. A
WS, ZEM 2010 FIFEETFE, 2010—2012 G5, 2011—2013 %8 3, DLSHE. Z (At
BRHE A 2010—2021 4F, T HE Z A0 RIAEA  2010—2019 4E10. HZEMR Z A A bk, X
I Z BB, Z K, RRBRITEE e, BT XN .

VAR RABM T A TREMARR: 2020 0 2021 FERHITEZE AL FNE —FOIOEEZ, HREMITEITER
%, ERER—E
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ROA,, +CAR,,
ZSCORE,, = ——1——""it
‘7 Sd(ROA,,) (2)

R BN R ARAT AT A TR 0L (EHBINEEREERIT 2 SMATAETHE (DD, A&l
AT YRR IR P B R AT T &R TR, W DT=1, &0 DT=0. FERATE THA L5 b RE™
Lol (DT AT BRI ARATATAE TR R SR . 25 824N [R) AU 2R 0 A A7 A T 5 XURG 8 BEA0UR,
AR EHHINCATAET R (FEDD) 25 HMEGETR ARDD & &AM MATETHE
(COMDT) VAKANIATAT BAE S (FEDT _AT)  FIRATA T AfEAE (IRDT AT) . iamfitd
THAFHEE (COMDT_AT) fENMBERREFTRE. Bl EaREEIT s (SIZE) « mFl6
(ROA) | #E % (NIM) | #£4F (LLP) . AR EF (CAR) . fFIHEH (LD) {7k
(DEP) . AN (CIR) « ZI0HbAE KT (NID . 58— KEEFRELF (FIRST) . &K
(OCF) . HTZ MR B ST RAT KIS~ AR, #rE a2 50 K EREE (LNGDP) , %
fabr R AT M P EIR T 1) GDP B AR HUEAT & . T30 (1), ARSCEFEGI T 4F B @ v F AR
AT T8 AR, FEAE R Ao R L ARAT M R T AT SRR

MLRIASIGH, ARCSHEIME (2022) MR, W 3D TR ABNRER . X (3) F Med FH
AR, SEUEH R R RIS B K 5 RS EEATAL S .

Med,, = B, + B Derivatives, , + 3, >. Controls, , +7, + u, +¢&,, (3

(QLDRE ;37 3230

B EMIAEG 45 R B8 ZSCORE BMH A 5.13, H/MASHEKME 779 3.30 1 7.54, UEHIFEAERAT
KB BAERESR . mMARATA HATAE THRBIZN 25.90%; 74 T B4 X805 S5 e E S E N
7.10%, EARMEN 139.10%, FIHENAERATHEHATE TR S RN, ARSATMHHATAE T B ISAAERR
ZR. PRBRERRRERER, M TARMEHATE LRSI, FHAMTAETERAEIT ZSCORE HIHAM
A BCREE RN, RIS AT AR TR ERAT AR I

=\ SRS RS

(=) EMiTE TR R RITRE IR0

ARSCAE [ VT A BB P ARAT R AL AN ARAT S R [ 52 28O, PR FEAN R ] T A7 A T R A AR A M AR AT
WS 2 5 BRI RIS RINEE 1 s A (AT TARRAT, AT TR ARAT
PSP 835 AR, HARAT (AT AR TR R EEBOR, MU B BACR M, BB 1a AROL. BEA5RERW,
FEF EATA M MR BRI RE R, FDARAT IE AT AR TR AT v MBS AL AT 1R 2 R, T AT 2R dloll
FHMTRERITEEREMN. Aok, BIHZREIR, BEATE L FM m R RAT MR, bRk ik
Bl 22 PRV ERAT DRSS vt o 5 D B A 52 PR 7 o BR AT R LR PR RE e, 5877 o R ARAT S A Uz 7K
7 B

URRIEFTIR, AEE X IR AR AR R BN RR T BRI AT R R
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*® 1 EMiTE TRNEIRITREAISNG

A g ZSCORE
= ) B 3) @ 5 ©)
DT 0.6346™" 0.2460™ 0.2849™
(8.73) (2.30) 2.58)
0.7931" 0.1944™ 0.2626™"
DTAT (6.68) (2.20) (3.01)
Constant 4.7009"" 1.0621 1.1972 4.8425™" 0.0902 0.3578
(56.09) (1.05) 0.72) (61.08) (0.11) (0.23)
AR 2 No Yes Yes No Yes Yes
A R[] 52 BN Yes Yes Yes Yes Yes Yes
BRAT TR ] s R No No Yes No No Yes
N 1186 1186 1186 1186 1186 1186
Adj. R? 0.1907 0.2777 0.2797 0.1346 0.2740 0.2755

Er O AR, *. wx, oo BRI 10%. 5%,

W AFLERZE, TH.
R BN [R) U %o i SR A A A S A R, e I AR A A AN T4 T B (FEDT) 72 &8 F A
FAETH (IRDT) . &M mATAETHE (COMDT) PAKMAMEATA T HAE 8 (FEDT _AT) .

FIZRATA TR ME (IRDT_AT)  wanfiTAE TEMHEE (COMDT_AT) 1E AR 3t [3 4
iz EIEZERWNER 2 Fros: MXSFEAA MR NCATA T HARRATE THMERATI S, EH TANCATE
TR AR 24T A TR RAT RS K BB B B ANCAT A THRARRATA T EBEBK, RAT K
BE 7 B R s T R AT AR T RO ARAT KU R AN 2 . DR AE IR, 0 R TR AT R KU R A A

B B, MRATA T RASNCATA TR AHE 7RI RS B EH -
* 2 TEEBErITE TAMNEIRITRRHZ M

A ZSCORE
" ) 2) 3) @) D) )
0.2387"
FEDT (1.98)
0.2717*"
IRDT (2.56)
-0.0627
COMDT 048,
0.0069™"
FEDT AT (3.27)
0.0047"
IRDT AT )
-0.0741
COMDT AT 090)
Constant 0.8840 0.9143 -0.4314 0.2612 0.3064 -0.4484
ons (0.51) (0.54) (-0.28) (0.17) (0.20) (-0.30)
iR g Yes Yes Yes Yes Yes Yes
A P[] 5 RN Yes Yes Yes Yes Yes Yes
ERAT T[] 2 RN, Yes Yes Yes Yes Yes Yes
N 1181 1181 1181 1181 1181 1181
Adj. R2 0.2760 0.2771 0.2718 0.2750 0.2749 0.2723

E: k2 PFHEAN Y 1181,

E 5K A 3 R B AR B B T B
() S

BABRD & B THBRAT 2015—2019 FF /PR FAR BT EE RO KR, &

HISCER S 70 A A g AT 2B TR B AR AT U R A LR L FE PN T T, 5 —, AT TR AT BL

TSP A AR A L2 AN E R R ol s e BRAT 1 R IS A it 5

P o

2 —

T AR AT dtoll 55 W] LASRAS BE %

FPEE, ARG T ICR 25 DL AU B sh A RO FAE AR AR, BREMATET

AT AR T RAE Y5 B D AR AMEAT A it 44 U A S BE7 L A, R SR A A Y iR R g it T 2 R T iR e 5

JiiEHE
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HOHERAT A 521 % 4% o

L. ) 2L A D B A A R

5 FAT A LB AL BEBFARERAT R R XS L (Mayordomo et al., 2014) , IERELRERSN T 87 A
g taE, BRI MALEWN SRR S H B3R 3R BRI Bk, A&3CGA N, BRATE
FAATAE T B AT DLd i a0 v RS o 5 sl B AR R K7 o R IE VR R SIS 2 S B (0 TR A 3N, AR LS 2%
TLRE (2022) FOWFSE, LA 2 =45 FLBIRON 58 IO B AR A b o 22 i e R RIS 3R D B KT, AR IS
X (3) HHATEIA, MIRLERWFE 3FE (1D FIFE (2) FlFr. TR ETERE (DT) 5%FE
Waid s (NIF) BEFAHK; T4 TREA &S (DT_AT) Bk, HF St kshbk /N, Ui fE
FfTE TR d R R . b, OfF KEHF TR GRS AT AR R E . wleRAT
Wit 2 B RSO IR (Vuillemey, 2019) , 4RAT# S Z B SR AN BB R BR/N (f[35, 2016)
gENL G SN GRRERISE, 2019) , BAT KB ACEERMK. PL BR8N 30 U B, R a8 30
TEATA T HASE FAERAT MBS R R R R AEA, B ATA TR faed AR, AR
58

2. N RBTFHEHANBY

T EATAE b WA ) B SR A M R AT TR IMR AT AR S 55 RIS TRAS B R, R P B MITAE
m A IS H I W5 RE . RS 7K 2 R ) S HEAT W A S SR BRER, X ROKBRAR 115 B AR PR AN B
FRAS, NERAT IS F RS K = 42 8 fa e AR A IR fe . DRk, ARSI, ms MV ARAT 3 A 4 il fiT AR
TR E R RS AR I s s fae . NIE L BB, AXCSHILE (2022) MFTE, ARG
R RARAT(E XK (Deng et al., 2017) , R#EN (3) #ATEIASHT, BILERuE 3 5 (3)
FIFIEE (4 Ffin. RATHERAGTAE TR (DT SAREHEREZ NG 14 TRL XE&EH LT
(DT_AT) K, A ROETEEMAL, Wi B ARAT I IMRE AT ol 25 Be e FRARARAT 5 FH AR . b4k,
CVF KR 7R A B OECR ST RS BB M. ARG EM R, AT 1775320 RS 0 58K & B
K, BRI R ORISR, 2019) , HARE IR S A XE TR SEE R (5
BHEE, 2019) o DL B/ se vl B, A R OERREEAEAT A T AR ARAT XS o & IR A E,
BPARZATAE Sl 55 v DARRARAS RET3RE,  7ERLIEA A BEmi ARAT XU .

=3 PAME: AR BKEES ST RENERE

255 NIF NPL
R = 20 =
bt (-1.79) (-3.85)
-1.8020™ -0.3326™"
DT AT (2.21) (-3.59)
Constant 59.0712"" 62.0677"" -0.2698 0.3140
(3.92) (4.44) (-0.25) (0.28)
AR E Yes Yes Yes Yes
A [ 5 RN Yes Yes Yes Yes
FRAT T 58 N Yes Yes Yes Yes
N 1186 1186 1186 1186
Adj. R? 0.3079 0.3074 0.6498 0.6473

(2) REen”

HiAR SRR B, RRMAMETEARRIME S S5 HE. AT E TR A et Ex 8dE N
R RIS . TR BT R F OGS B LT Z B, (RIS T A B i el R A 2 1
BARAT IR, AL IAE.

B REIERTRR, AREPEAR IR S B AR T USRI A R R

YA T EA RINEONTE ST SATA SR R A FUIME 2 T,

BONE ERAREAREN X2, ALl 2007—2021 FHP AT E HFERSIbREE, ELhRER Z EERXIEN
2010—2019 .
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xR EA KRR ARATREA . A KRB R ARAT R AR R i it i Sk JE ik, BT X
S PR A 22 5 T HA D ARAT AR BOR 2 5 . it 20 39 530 ik A D K e L ARAT AR A 78 K L AR
ATIEAT M, IS RARIR B3

P A Z MG R S RS . i %2 EALAME, AR 3 8] )5 rp i 2 4% il I 8] 2 5710 2 0
LU, FEAREVERL IS b AR R [ E RN, K GDP MK AR TR R LKA DA K I ) 4 5 e BF 3R
AR B G AT AT, IR AR

AR [l VAR . R R M AR AT AT AR T RAE I BIRORSE , IBECR I RAT R I AT AE TR 2, 1k
RATA QBT E MERGR . Gz A AR IR, AR SO P T W ARAT 70 SRAS AT AR Al oLk 3558 5 BEA% X —
e, i T AR R ARAT PAFATA Mol 55 SRS RO DL, SR 2 I RO 22 0 B ATAR 06, [ 4S
FARIREZE

I R AR o 7R ML ARAT (S FIAT AR T2 —Fh HIE R AT N, TRERZ B 2 AR . s i 1]
A, AR Heckman W BOAC BN AR R BEAT R 06 £ JAT P2 AR B A 1oRe AN RSl L AN LAY
AR EREAR &, O ML ARAT R 75 8 AT A TR AT 0, e AN XU i 1 A S5 2 o 8 MR
HAB I ZEXHE R IR . A9 BIOR IR i B3 AT D 22 A B T N 2 [T 0 i, BTSSR AR

VCECHEAS BV 34T o D HERRAE A 18] 22 5 1 K SRS R R 1P, AR SCR BT 4570 ULRE. (PSMD 7%,
B L A A AR UL ECARAE, X RIATAE S ROARAT IR 1 b 3 RRILAC. BABCH REASZEAT [B] )3 7>
B, GERARKRESEERAL

(=) EEREPENZI

e M BEE A E RS E 2 R MERE, ST EHEZWR S PN E TR THEREH (Barton,
2001) o HEHE AT W ENAIRIERIT IR ATHE BT IR PRI B # (Bushman & Williams,
2015) , fERANMESMERIT I ESR ARG RE. ST EREWNEBRE, SHEMMAET BIHTH
HUR R r] BE RN, A R RIESNT ISR . Bk, ASCANE BIE I R 1 Ik 4R
AT AT A T H BRI RS AR B OK . SRR DA BB s, ASCSIETRBEE (2015) MIBFFT, Al A 1
PERPUR IR A AE A RRATE BB E, T EREAR P AL BT o AL, AT ERIPE SR
&2, EEEWERIK. R 49HBEVAMHN R E RS R TR, SRATA T BT XS0 R
RAERE S BB R m I oA R . WHARITE REHEM S, FHZEISE T hERER, DT
oA H BRI ATA SRR REYERE R B BRI INGE T /MBI R, AR T HRAT m AT A,
AR TRERITEEREN.

M TR AT AR oL 25 BRI E BRI ARAT FE T A BB AT AR oL 95 SRR IR AR M et . b RURAT T 2005 4E3R
FHRTA PSR G BEA%,  RIARAT T 2014 SESRAFILRHIATA ™ Wl 28 5 BeA%:
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=4 EREPEXNESRITE TESRITREAEBIERY
N, (1) 2 (3) )
= = EIE AR B REWHE S & 5% I AR FEEHER
0.1689 04011
b1 (1.07) (3.34)
0.2495™ 0.3165™
DTAT 2.07) 2.81)
Constant 1.0907 1.0957 0.8957 -0.3548
(0.51) (0.49) (0.47) (:0.17)
AR E Yes Yes Yes Yes
A R[] 52 RN Yes Yes Yes Yes
FRAT T [ 58 Yes Yes Yes Yes
Chow 56 P-value=0.0281"" P-value=0.0681"
N 556 555 556 555
Adj. R? 0.2699 0.3026 0.2702 0.2913

Er RPREAN 1111, HAREDZd T HRIMERRIRKKETE FER T F L 20N E 5K .

(Z) MR IAIF R RISZME

ST IS AT U T R Ok &, AR ORI, Wi R BTl i mRAT e P R . 3
R R 3 AR AT XSt P e TN LR LAR L R e ARAT V8 KO T B ARARAT MU (557
S, 2014) o MARATIFIMITA MW S5 M EERAE , I AU 4, B0 AT 7 ML AR AT HE AT A A
A Gy BUG T TS 05 DRIl D, BT I T 3 38 4 ol S LAE P AT AR TR B KRS il
T HIUR FMSEE, BRERTAE RS TGk, ST B AR AT A ok 55 SR b 2 5 kA
il A BGBRAT AT A A 5 AR BE LR e 45 o BRI, A ST T S AR R, ML ARAT (6 <6
RIAT AR TR AR XU O A PR 25 . DR E L BB, AL E/NVESE (2019) SRALHIS A M T2
TRECPE > ARAT I T AE O ARAES R 48 BV 8 AL B DA 3 BTt B ROARAT IR A T S AR P v
HANTIHWREEARH . 7 AN IR R B2 S A I 45 R AR 5 s SRl A2 TR RAT USSR P A1
VER RAEAE T I RE B v . BTSN ER T3 A e 2, T ARAT (8 AT A T R bbb, e ffirE
TR A RAT XS PR 28 R 2

& 5 SN THIAIMER &RITE TR SRITREAETIER

At n 2 G 4)
Tt & TIHWREER TR = TIHFE A
0.6214™" -0.2040
b1 (5.17) (-1.13)
0.2165™ -2.5346
DT_AT (2.14) (-1.64)
Constant 4.1082" -0.7802 0.6154 -0.6750
(2.00) (-0.34) (0.29) (:0.31)
iR g Yes Yes Yes Yes
A P[] 5 RN Yes Yes Yes Yes
ERAT T[] 2 RN, Yes Yes Yes Yes
Chow #:56 P-value=0.0000"" P-value=0.0291""
N 593 593 593 593
Adj. R2 0.3717 0.1550 0.3360 0.1571

VRSIRETRR, BROE SRR IR T ST R R T LABR, R AT [ 1 R
U YRIE TN S S K CPESE B TIIEEER Y (2019) ) T 2008—2016 FE T I B FEEOIE S THE S HIX 10
MBS HT G KER, AR 2017—2019 LA FE 5L
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(=) FIEHIHUESICRR N H R ER SN

NRFET 0 SR B RARER, FEARSRITE 2013 4 7 A 20 Hi 20T &R B3R 2
il T 2015 FEIB B FEBUBMAME A R s FIR. 20154E 8 H 11 H, EANRETEA B0
R RHLH], N TICRE N sh. B =T, BT R REEIEN, AN B A Mg
A& BT (V28 AR N . 2% SR 22 T 37 10 5 AN 20 T AL ) o5 R S b A T B R AR
FH, ASCE POST AR &, XSt j5 A (2015—2021 4F) BUE A 1, SZiERi (2010—2014 45) HUE
0, £ (D FIIAATAE TERAMALE POST AT IUHEATH L . [FIASE KWK 6 Fin: (EFIZE K
HRCR I RALEISCE S =8, SRMEHATAE TRRATHE, 4 HATE T R AVRAT R K535 T R
H5RAEHANCATAE T RARITAEL, AN ATA T E A E AT KB KT 235 B A 24748 T B A
P A AT AR T KR BE RO AN 35 o AT R 5 R Y 2R T RO S A X R AT A 57 Aol = A ok RO s
AR, “8e11” LU RAT I RANCATA M S A it mE L EREtt; mMARTHSEGT 2013
B, ZHEDIERAT CIE MR Z TR, FIZRATAE TR BT RS IE BN A IR -

% 6 FIRTIHUKES TR E RN

A5 ZSCORE
QY] @) 3 )
0.1343
DT (1.15)
DTxPOST 0.2300°
(1.80)
0.0956
FEDT 0.78)
0.2171"
FEDT*POST (L68)
0.1895
IRDT (1.57)
0.1304
IRDTXPOST (1.06)
-0.0008
COMDT 0.01)
-0.0945
COMDTx*POST (-058)
Constant 1.2604 0.9770 0.9657 -0.4688
0.76) (0.57) (0.58) (-0.30)
Bl E Yes Yes Yes Yes
A R[] 5 RN Yes Yes Yes Yes
FRAT ISR 3] 5 AL Yes Yes Yes Yes
N 1186 1181 1181 1181
Adj. R? 0.2818 0.2777 0.2773 0.2713

I ARG IREBEREN

ARSI T A EARAT b g RURA AT A= i A 1 PS8 S A AT 2 T A P o RAT JXUS: R 52 i B A R LA
WEFC AT RV AR AT A8 < AT A TR AT DU 35 R AR L RS KT AL AL B R B, R ARAT (s AT 2R T
Fa UG A R S AN AR, Rasg @ op R lia s AR ATAE dol 5547 B T FEARARAT B R X o i3t — 25 0 A
KB, TMVERATE BB W . AR T I A AR R, AT T BRI AR AT XURG R R 2 3% A
RWHACTE . IR IE AL S b, AT AR T AR AT B AT AR T R R ARAT R I H B 4
g EfE k.

RAEFTFLE R, A e ATAE TR LR ERH N @ 58—, B RAT NAR B s AT A
Al AC S iR, AE AT AR TR BRI AR KB AN RS, JFEE “ i, &R e/ RIDT AR ATE
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Aol 55, JEIEAREATAE Ao S5 TE R S R, MBS . 5, R AR T B S R ARAT
RILR & I 0T AT AE ol 55 . — 5D, AN SE AT AR dholk 55 70 TR B M B, n s ms M AR AT AT 28
MIEANGREAZ R, AR A M RUAT Y95 55—, NG R ARAT AT il S5 ke, B
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Do Financial Derivatives Reduce the Risk of Commercial Banks?

——Empirical Research Based on the Banking Industry in China

Yan Danliang Zhang Guiling Guo Fei

Summary: Financial derivatives have now evolved into an important tool for commercial banks to manage
risk and bolster revenue. However, these instruments carry high operational and speculative risks. Unlike non-
financial institutions, the derivative business of banking financial institutions integrates activities such as “hedging”
“speculation” and “agency”, which are characterized by greater economic and accounting complexity. How to use
financial derivatives to strengthen risk management is a major problem that commercial banks are facing and
urgently need to solve.

This research focuses on the banking financial institutions in China from 2010 to 2021. Empirical evidence
indicates that commercial banks can significantly reduce their risk by using financial derivatives, with interest rate
and foreign exchange derivatives being particularly effective for risk management. Our investigation reveals that
derivatives mitigate risk by decreasing the volatility of net interest income and the ratio of non-performing loans.
Specifically, when used for “hedging”, derivatives can reduce both interest rate and exchange rate risks, thereby
stabilizing net interest income. Developing “agency” derivatives businesses can gather more customer information,
decrease information asymmetry, diminish credit risk, and enhancing operational stability. Further research
concludes that the role of financial derivatives in reducing bank risks is more pronounced when commercial banks
have higher information transparency and when the external environment is more market oriented. Commercial
banks that use derivatives exhibit greater operational stability under the influences of reforms like interest rate
marketization and exchange rate formation mechanisms.

This study, based on the regulatory system for derivatives in China and the distinct features of commercial
banks’ derivative operations, explores the impact of financial derivatives on risk management. It not only enriches
the existing body of literature on commercial banks’ risk management but also provides strategic guidance for
commercial banks, helping them to use derivatives judiciously and to effectively prevent risks. More importantly,
this study serves as a reference for supervision departments in regulating the derivatives business of commercial
banks.

Key Words: Commercial Banks; Financial Derivatives; Risk Management
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BRI AR N R g 5 SEBRIC RN OC R HAT LB IS = 3

SRS RRSCRAE IS . — RPN TR BRI ) SR 228 1 2 bR 7 N TR Rext i an
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2019; Acemoglu & Restrepo, 2017; Acemoglu & Restrepo, 2018). WAANFEE (EMMESE, 20200, EFRH 5
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N s [0 Ve <7t = s G L T A RV K < S P 1 ] v L 32 = R 37t 2 197
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25 H ) =P AN T 2017 A3 Bl RS b WS BAEX NS AR S PRI B R i n e R TS
EZK a0 H (international comparison program, ICP) F4%f1), LRiE 1 E it X A DA S ()4 2k
PEATLCIE . ZABPR A SRR R H—, SHERMK AR (system of national accounts, SNA), ICP ¥4
GDP (53R 155 DA (basic heading), 1E&EREEASSA S B TA RS LA ARG M3 T 1
HMgEt, IFnEA GDP ARG /N AR MK 5=, T GDP SCHARIZHRG/AH RN
PIA TS K, BL SNA AZE AR GDP SCHRE, 15 GDP S ANRIZE BGHAH B R SE 3~
1% (PPP exchange rate). 25—, FIHMGEIFPANICZERLAA AT HRRI0[#5 GDP 32 H AN FRIZL R 73 AH R 5L
BRICER DL ARSI ZR . EIRXTSEBRiCZ IR ] FH AR :

PY,

PPP" =L (15)
nY,
PPPY

PL) =—— (16)
e.

1

b, PPPIY #67% i FEEHAIX GDP 3 HHALRIESr Y MRS %, B 367 | EeltX GDP it

HRSE T Y AR A TS A R & o PWT TR GDP SCHHZHRGH T Y AR S E kg a &, PLISETR
7~y Yi o 1 BEEHLX SNA B GDP SC ARG Y AHRS KRR, VR ATHRIESE PP BIAL
H; ei N1 EEGX A SOCER, FoRPASETC R | EEHIX T MEdE; PLIY £~ i EEdX GDP SCHZHAL
oy Y AR Ko MRS GDP SRR > Y FHEIEHEIANE, PWT 1HE T 3 FARIZRAL %K,
SRR BT (pl_gdpo) SCHINTFE KT (pl_da) AV RS /K T (pl_con) 8. PLIY B NSEZFRIL K (Feenstra

P IR AR F O, RS TR SR IEORTE S, SRV SR AR BRI B, 7 S SR R 3N
TR
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et al., 2015), HEEFOHIXY)SEEHTILE . PLIY EAFRRAEMNEEBNMEAT LA, SERRICRFA:
B SCZIMFRAS E R 56 E A ACE RFE,  SEPRIEFRIAE.

2. BMLERACE

AL DR BN N TR e R o BT RE AR T N ZE SR A VER AR (BRRUIL, 2022;
PMAAEEERIE, 20195 TSR, 20200 AN—Fabn (BRAKRRSE, 2018; MOUAIGEER, 20200 Wifh. Zrethds
n AR RENS B N 4 THTHIA &R e AL L, H 228 B AR S R ) AN 7] [ 8 st [X () A T R e AR B A T
TEEAERS E ATV Z T SR BAT R AT EEPERI B HRARMEEROR,  PRUMAS S A7) - FH 53— Fabndlir B — el
X AT R REACRERE . BEARIE T 28 Tl ALES AN DU e HEAS B AR B ol R Re AR R
br (RRKERSE, 2018; B)tAIfEEEE, 20205 Aghion et al., 2019; Acemoglu & Restrepo, 2017). | SCKE, A
TRReRARN “RiEe (ILES ARE” BIBFRATER. 1 “&he WLEs A Zfaseigad ) BRI
HASH S, TR GEAT B INLES . BAFFEYE (Acemoglu & Restrepo, 2019). A3 NEEN TR REHTE.
B RGNS T 1K, 2 BIUEORIE E AR . R B Bl X /AT AT L2 AT
RETERONHEE b i [ sl XA [FA T R e FERS

IFR SRR S T 75 MEFKEHLX 1993-2019 ST H TS N 2S804 G AT
PRI 1A TR0 7572 (Bénassy-Quéré & Coulibaly, 2014; Cardi & Restout, 2015; De Gregorio & Wolf, 1994),
ALV SR MRV TV AL EE N e B RAE AT 5 S il VR RE AR (T _stock), LAHH
WA RPN L BRSO SAT ML ) VAL 38 N 22 A7 B L R AEAN AT 52 5 it 8 1 ) R e AL R
(N _stock) 0, #RTfT, WARFFORAMBGEN AR AN /3 2 AT 553 (Dumrongrittikul & Anderson,
2016). #T U, ASCNAFERIRIITTERAT TR .

3. IR

S O R T N RIS ISR G, ASCERIUR S H A B R .

NIJSEBR GDP (pegdp). FEAECLGERALRY], PRI THIARN AR = SR R Sehl 3, DRI o e AT
il BRERIEHE TS, ASCLAAIYSERR GDP VEPIERI A AE = R AAEAE & (Feenstra, 2015).

A5 (tot) o B 5 55— 7 IS NS R BORPRIC R T HE, 5 — 7 s B AR BRIl
WA . ANSCH%E Feenstra et al. (2015) i, AFHH OG- SEE RIS 2 22 5 3 AT K EUE R SR
IR G, ZARE KT 0 FOR A G kG .

AT (opende —J71H, R G TR, WINTSE Gy dn T UTHOR,  HANRE RGBS, ARSI AEAS
AR Gy i BAESAN S E T, AR BEPRCR I HME. H—T5T, R AT 2 SECR AT 5 il v] B
mn T, ETIRRARAN T 52 25 A AR, B3 [ RESEBRIl 27 A (Dumrongrittikul & Anderson, 2016). A%
LA 18R 5 A GDP I ECEE AN B 2 IS AR A £

BUMHEZE (gov)e —fME, BUMBIR TIH AT Zbh, IW-SEBCNE ETF, SERRICRTHE. SR870,
ORISR OEE R, IRE I FAAAS G A, IR VIAI R a4, s PRREBAR AR AT, 2 3k
PRICEIZAE (Du, 20130, U4, BURFMSRSE SR Reflr = v 2%, iR A-Eb B BRI R RE . ASCRL
BURHE S (15 GDP HiE) FoRiZL,

ZWARERE Celders M birth)o FEoxZRWAMGRZE N D LCE g0, 1 B EE >k BITASCEs

*IFR HUTE A ZRERESAIEVATL RO, Rl @50, BETERATL LT BRSAKBENATIE . ASCE TERS
IFR HR BB 2514 Tl

IR URAE T R =ANANH R G ST T T T AR Soh, SETFEEM RTINS, TS ATEEIRARIZA T
NN T e EEHARE M. bk, A TMLE N RBE “Sith” RAEATT 5 50 i T R AR
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65 % LA E AR B AT Celders) HaAAEZ (birth) FIAVEERIEHIE S ERIEE. ZEND L
AAE R _ETHIAMUSHIINEETT . RIS AT 5 B i 7K, SECOTE LT, T HIEPEREE 555 /)
ANBESHR TR, SRR B, SRR SR SECERRCRHME, Shhh, IR INRIE 28
A OIS R 55730 skt S BN R FERE (KR SE, 20185 Acemoglu & Restrepo, 2021

ANFERIERER (popr). SWAKRE, AOAREKR MM FHCEe3t X 5730 N DR, IF6ES T
GEACTRRG, (R HAS SEBRC R IR 77 [l R T RT 52 2 00 1 5 AN ] 52 2 i) TRER AR FOAZ A RIS, s A
BISE/SH RS R S R e s e NIV TS

WA OHE Curpop). WEHAOLLE SAMRRITNIATIR. RIEX S0 —ona e, KERRE
RURTTENT IR SRR T2, BEERNFIRI7 s, TROKHEzEaT Lo, R4S
BUNFLIRCETHE CEZFIRBEE, 2013;: Ju, 20200, MAh, RAFIRTTEAE THKPOREHEA, K
T AISTENEAS, I AAIT R GEACREEE A3 T

FolkZe (emr). LA, FEEN] SCRCBS, AT RS REH S i RN, (ER R SEbRICZ
(RIS ER TSR B TE 2 IR AT 52 S s NPT 54 5 i o

(2 Mgt

FEX IFR PWT A1 WDI AEfRIEIE [ 5 st X 580 AT ULEC A, A2 T 72 MEZEREX 19932019
FERPPETTHARCEARE o iR R RRR AR SEPRIC AR shEa s, A RO OIS, A
FEREASHEAT T 3 - PaALBE 2. 3R 1 B T SR R AR ST

BT EEAS R LSS, ASCW AR R TR . RERIM, BT LA N S E R 0
{6, NABREZ IO, SO | JEHBOE. B3 1 AL AT Sl 1 T3 N e axi i
IBSIME Y 3.889, ANAI'EA Gyl 1 VAL &S N 2 A X BIE A 1.556, Rt TALHLEs NFRAER T Ref e
FERE, WS T T AT 5 By it il 1

*® 1 gt

Ble-22 X SRIIE B bRz H/ME SN /Ty Sl
WA R
Inpl_gdpo PRSP 648 -0.670 0.589 2396 2.949 PWT
Inpl_da ST RT L 648 0.672 0.540 2245 2.989 PWT
Inpl_con NPT 648 20.670 0.552 2254 2.943 PWT
TR B

B LR AR IS

InT_stock B 648 3.889 4014 0 13.163 IFR
FEENEL

ANATER Gy i T LAk 2s N2

InN_stock 5 648 1.556 2.160 0 8359 IFR
FAFENEL
P E

Inpcgdp N¥J5EBR GDP %44 648 9.900 0.883 5.820 12.007 PWT
tot R G5 648 0.010 0.124 -0.503 0419 PWT

R E SRS AR RN DG KR AR I E,  ASCRAERM R ER R AT
P RSONREA 5 AP T PR T TR IR .
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open RGFE 648 0.729 0.659 0.060 5.838 PWT
gov BURH SR 648 0.190 0.076 0.050 0.519 PWT
elders 65 & KU EANT S 648 0.113 0.056 0.007 0.276 WDI
birth SAEER 648 1.949 0.737 0.866 5.805 WDI
urpop WO AL 648 0.708 0.179 0218 1 WDI
popr YNBJSE/S: i 648 0.010 0.016 -0.033 0.160 WDI
emr Wik 648 0.436 0.087 0.046 0.738 PWT
() itr=EER
RHEX (16D, ASCHIEE T N THEARAY.
Inqg, =B, +B,InT _stock, +B,InN _stock, + Zéjcontrolf[ +9, + 1, +8, (17)
j

Hrh, Ingit Fom i EEHIXTE ¢ IIRSEBRC S dabn (RIF= M KE ST TS KSERE SN KD 1
XPH; InT_stockit A1 InN_stockit 73777 1 EIECHIIXAE t BAMTRTEE 5 il TR TOATLAS N 228 st HoRIAN T 57

ST TALHUEE A 2B XA, 25 P T2 T 5 5 Sl TRURTT 5 50 i T A, Controly g

HEEhAcE. yiv Moot A it 7350 E S E RN AN 2 RS ABE L0 ARIEESRI R T, p1
A B2 REZr AR T 0 MUNT- 0, BTS2 5 it iR VR BEACRE L 3R el RPN R T HE, AR 5 il 1B REAL
FERE PR R BRI AR .

=. SCESR

ARSCHEHE R TSR, DRI TR P [ S SR BB A LA AR T AT R B . B BIBEA LSS
F T I 5% [ 5 S S AR AR B AN B BN T %, IS BBl — R TEi R fax — B0, A SO e 2k
RASRINT (17D BTG ASCHISHES A FEMERDRZ R, TS, PRt CRAE S RN A
B BAATIEIELER, A ARESER AT AR R,

(—) FEREYIER

F 2 MEEMERIESS RN, TSRS I RETNIE, HEDTE 5% LRE, RIS &H
IV REMARRE R e BT PR HE: T SRS TR G B It /YA, AHRAE R &K
SPRAESEBRC R SO N B3, KRR G MR A R S 8Ue e S BRI R I A 4 RSt
MMgfadE. 2 (2. (. (6) FINERER, EHAZAAERIEN T, 7555 VB2 m 1%
TR SR AR AN K RAE R SRR3R 7 AT HE 0.019%. 0.020%A1 0.020%, A
AR Gy il TR Re AR RESE = 19044 B AN RAE RS BRI 2N AH 0.028% .

FEfEHIAC Y, BRI & ATSISEhrR GDP ffitiit 8. i3k 2 A, Askhs GDP #ftiit REE
PA=FNHE 7K RAE R SRR P R0 7 (10% K1) T ASCE AR52hR GDP AP EE T TR A3
AR, KX —4 R SERTIAASRT. XRS5 ASSEhr GDP i & 7 — EEUh X v o aiia . ok
AKPEETRIIE BA . XFPRE R IIREI r] feor S EELPRCR . BT AR R B CATER
KRR e 1 AR P 20 SERRIE AR B, RT3 ASJshbs GDP EEEM T RmFEM SRS, B S8t
it RECH
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(2 RIS

L EEr R PR TR

WIRGSCATIR,  CATIETEIRT AT B2 5y BT TAIAS AT B2 By bR 1 TRAT RIS A 8. Tk, ASCE
X173 1 AT 5E Gy it BT TMIANET 52 Gy it BT TR T T (B (R 30 0 ASCRIL T = AN F-2EE [ A ekl 7377 2K
B DCRHEN AT By iR, FAAT ) 7 AR S5 i ] B8, Rl AR A
A5 Gyt ], HAATWAOAN TS Sl s S5=, RV AR VA AT B B3 il ], HARAT A AN
F S G o

2 HEEYIER

D) (@)) 3) @ 5 6)
Inpl_gdpo Inpl_gdpo Inpl da Inpl da Inpl _con Inpl _con
0.0247" 0.0188™ 0.0242" 0.0195™ 0.0254™" 0.0195™
InT stock
(0.0072) (0.0076) (0.0070> (0.0074> (0.0080) (0.0081)
-0.0333" -0.0277" -0.0272 -0.0228 -0.0286 -0.0217
InN_stock
(0.0163) (0.0146) (0.0168) (0.0145) (0.0178) (0.0154)
-0.4287" -0.4438" -0.4242°
Inpegdp
(0.2355) (0.2288) (0.2397)
0.4100" 0.3629 04012
tot
(0.2298) (0.2334) (0.2502)
0.1872™ 0.0982 0.1137
open
(0.0811) (0.0778) (0.0874)
-1L7711 -1.8509™" -2.1770™
gov
(0.4815) (0.4700) (0.4941)
-0.0304 -0.8820 -0.9837
elders
(1.4019) (1.2894) (1.4103)
0.1009"" 0.1195™ 0.1025™
birth
(0.0361) (0.0339) (0.0394)
0.0976 0.1895 0.2405
urpop
(0.9616) (0.9388) (1.0394)
-0.6802 -1.1172 -0.5738
popr
(0.9520) (0.8868) (1.0357)
0.5993 0.5264 0.2663
emr
(0.5168) (0.5271) (0.5413)
LK ] e RO = = = = = =
T i e 255 = = = = = =
I 648 648 648 648 648 648
HN R? 0.0300 0.3841 0.0279 0.3744 0.0284 0.3572

E: FERARRBEAER. «. »floop BIETE 100, SWF AT EEE., UUTERA.
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* 3 Bon, owirkilsy, v G TR T RECYTE 5% K LR NIE, BASTE REIN L E R
IR SE R 72 R AN ANAT R 2 ST 1T E R EUAE LA IR K P RAESEBRICZ S O R B3 A 57 (10%
BEMKT.
= 3 EFRISNFIRSSER TFA AT B2 5 amEh TR0 Tl

RS L \ : \ e
0] il AL LR
I
QD) @) 3 @ 3 (6) D (® »
Inpl gdpo Inpl da Inpl con | Inpl gdpo Inpl da Inpl con | Inpl gdpo Inpl da Inpl con
0.0190™ 0.0192" 0.0190™ 0.0185™ 0.0190™ 0.0191™ 0.0194"™ 0.0197" 0.0195™
InT stock
(0.0081) (0.0080) (0.0087) (0.0077) (0.0076) (0.0082) (0.0080) (0.0078) (0.0085)
-0.0266" -0.0208 -0.0192 -0.0264" -0.0214 -0.0202 -0.0279" -0.0222 -0.0207
InN_stock
(0.0157) (0.0156) (0.0166) (0.0147) (0.0146) (0.0155) (0.0156) (0.0155) (0.0165)
PR =2 & & & & & & & &
%ﬁz =) =) =) =) =) =) =) =) =)
7E 7E 7E 7E 7E 7E 7E 7E 7E
BN
Bj‘ ]“ﬂ ﬁz =) =) =) =) =) =) =) =) =)
7E 7E 7E 7E 7E 7E 7E 7E 7E
BN
ORI 648 648 648 648 648 648 648 648 648
ZHP R? 0.3827 0.3728 0.3555 0.3831 0.3735 0.3564 0.3837 0.3737 0.3563

2. BT EIRR

NIUEREAE |25 R 5 PRI BRI R, AN SERR AN BEACRE R AN R B R AR BT 1 A
PERSS: (R 4). Horfr, USEPNCFRARU, ASCLAEBR G ML OMP) $RAEAISERRARICRIRE (reer)
PENFRAEPERR IR RIRFEFR" o AR LA — R sl X 55t S AT [ S it X A XGL 5 S A, 5
13— S X A SRR I IMBCFE (Du, 2013; ARG, 2011, 3 4 1T 4 FAEANE
X753 0T PSR R R a8 R A R el 25 R SR, WIS T I fhoh R 10%
K 82, ARG IR RN R

HUEREHAEEORUL, SRR (2018), ASCBLTIHLES N 225 (intensity, RIS N 22547
= HDS W DI« S X VR = Vi WNOIK (B757 e v L AEER =7 A S RS R AP TN V€4 o - eS|
AN ALO) M. K45 3 IR EIR, WSS TR T RO E VAP EEHE R A — 2 I, AE
10%KVAiAT, XA RESEARAFAEBRIRRA R AT S 5 T I T RO R

R 4 WM RRY], B HOEAR B AR R AT A SO R 25 R A 4618

*® 4 BT R

B ZFTUAE IMF SRS R R E N A SR R bR, — T TR SRR Tz e S TS [ sl X (v o
MAsHEEL (CPD MEERY, THAEBHX ) CPI AT TR A i AR ARSI A AN R, SR T ez GuE x|
BRME, 2019); F—ATHNZE A LIASCEHERIEMEEEEERE, B 72 MEXEHIX 1993-2019 FRPFHETHREDE, SChrfik
TR AT AT AR AN TR _ RIS e R (FF 3 (), BmECh 52 4, “FHFEE0N 8.90 49

YT ILO LRI AT LAY NS AT 4R RN IR EAFAE ORISR (T8 3 4 P15, M0 511, PR
31345, MFFASCHIE R D18 N 2 AR AP E RO BR,  RIASCE A RN AR e N R e
WARFEIREHEARI R RIS X R 4 FH AT 52 20 el T R B MK R 2R A
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B sEBRIC RS B e REE B AR
QD) 2) 3 4) (5) 6) D
N ‘ SN ‘ ‘ | i, A
AI'SA Gy il i BNV ALRIR | HREAFIRAT | Sl R | Sl R | Hh&E. R :
‘ bl \ S - el
] Hoeoll. |4 VEVFERAY | AR MPARA . o
R
Inreer Inreer Inreer Inreer Inpl_gdpo Inpl da Inpl_con
0.0102" 0.0110™ 0.0096" 0.0105™
InT stock
(0.0055) (0.0052) (0.0054) (0.0052)
-0.0064 -0.0092 -0.0049 -0.0078
InN_stock
(0.01100 (0.0097) (0.0107) (0.0094)
0.0392p0.113 0.0245002% 0.0291*
InT intensity
(0.0194) (0.0186) 0.0121)
-0.2846 -0.2505 -0.1200
InN_intensity
0.2447) (0.2969) (0.2979)
il 2 2 2 2 2 & &
Pl 2% 2 2 2 2 2 & &
I
PP A [ 5 2 2 2 2 2 2 & &
A
OULIER 463 463 463 463 161 161 161
HP R? 0.1548 0.1541 0.1556 0.1536 0.3927 0.3802 0.3987

3. BAFVHR T AP

IS FF IR BRI EROR A 2[Rl H A5 R, ASCE AT 1 5 F-F3M1 7 AP (AR 5).
TEFRHIR, ASCHIFEAREN 27 4F (1993-2019 4F), ANREW: 5 M1 7 Bk, ik, BT 5 4P RERT,
BT HAE) 25 4F (1995-2019 4F); 7EdHT 7 H-FIAEET, WES T T 1999 4, Rl 1999 FEREFE S — B
W (1993-1999 45, HAESE B (1999-2005 ).

RSN, FEHLS TR, TR GBI RECRIE,  TELE AN KRS RN KSR AE SEBR
TR N ISR 5% RE A, TE AT SNk PRAE SRR G L N IA ] 10%0 BE K. 18
B 7 AEPR400F, 78R 5 il 1Bk v REOUBATE 10%/KF LRERIE. TR 5 s TS, HAh 245
TEHL 5 4E-FI50R0 7 SN2, (HRF SR H.

CRE TR A 25 T AN, TTER B i 1 BRI AR R B s BB PRRTHE S5 BE ST FRAR T,
ANTT R Gy it VR e R B4 i P B PRI (H SR Guih AR
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3% 5 5 RN 7 FFRIEYILER
54T 74T
QD) (©)) 3 QD) (©)) 3>
Inpl gdpo Inpl da Inpl con Inpl gdpo Inpl da Inpl con
0.0211* 0.0219™ 0.0204* 0.0221* 0.0221* 0.0201*
InT stock
(0.0103) (0.0102) (0.0109) (0.0112) (0.0112) (0.0117)
-0.0296 -0.0248 -0.0204 -0.0291 -0.0237 -0.0196
InN_stock
(0.0210) (0.0210) (0.0223) (0.0255) (0.0256) (0.0267)
PR 7 7 & & 7 &

S ) i A 7 7 & & 7 &
AL 360 360 360 288 288 288
HA R 0.3326 0.3370 0.3188 0.2750 0.2642 0.2607

(2) RS

1. ¥ fE RN

ISR R AR BEX SRR RIS A G RN, ASCHE A 3 AR T34 A ME (AR AL & AT vl
H (W 6). HLUITE 1993-1995 4FH1, SEBRILEFRy 3 R MIPFME, T AT S G IAIAS AT 57 G a5 TR kAL
PNLZRAF SRR R (AR W 1993 FFE, KIS,

6 KW, TR AR VRN TT B 5 Sl R R AR B (R ran e SEBmyR (R ) HA W JE 20N, E4h,
RS MARATLMEREN: EHMMAMARIIEGL T, WA R 2 il T R R S 1%, DU &K
ey SIS AR S ANk AT RAERT 3 AR SERRIEZR 73 AT HE 0.018%. 0.019%A1 0.020%:  HIHIRIAS
AR Gy il TR AR RS 1%, LU= HANIE/KT SO RIS B A& ACT-RAER 3 AP Sbril
RAHIZAE 0.034%- 0.029%7F1 0.030%.

6 R

QD) @)) 3
Inpl gdpo Inpl da Inpl con
0.0175** 0.0185™* 0.0195**
InT stock
(0.0068) (0.0066) (0.0072)
-0.0341™ -0.0294™* -0.0297"
InN_stock
(0.0146) (0.0144) (0.0152)
A = & &
) T [ 7 285 & & &
PR 648 648 648
ZHN R? 0.3553 0.3454 0.3287
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2. BARTILIEIE

NSRBI R Re AR 5= S8 T bR A HMEBIAE,  ASCRHIRT 52 5 il IR $7 5
il AT LR N2 F AR RN B fE T (AR 7.

B 7 AT, FERISR Gyl I, sl Re AR R R S S 3 T SEPRIC AR HE,  HAE R R ARRE B
1= 1%, APPSR SO ACERIE BN /KPR AE A LBl 2 3 i HE 0.018%. 0.019%FH 0.018%:
FEATR GBI, @S0 R AR R I S8 T SEPRIC I E, BRI ReFRER & 1%, DU
WA SRS AR BN & KPR AE A SEBRIT 73 i HE 0.035%. 0.036%F1 0.040%.

3. OECD EZ 53k OBCD E S )43 2H A1)

HBHIARA, TEHADRMABIEI T, R R AR a7 A Atk sr,  mT 51 5 Sl TR AT 52 5 b
BT e RSP SR s s (X (16)). T OECD [EZ 1514 OECD [ER AR REFESE
RS YA 2R, HM R4 S5 OECD [EZA1E OECD [ e R AE LA RSzl R FAAEE R

B, HEASCEdEEE, OECD EZAIAT SR 5 il IFIANE] 51 ) il T T ALEs N 228 i~ FIE
5399 22043.1 £H1161.2 &, TMdE OECD FEZAHMFHEFR7> 7 3122.8 671234 6. #:5Z, OECD HZEHK)
SR S R TR T 57 5 W 1 REALREE AR OBCD IS . Hk, MRIEIN I e 25iE ok thek, BE%
—ESNACE R, HINDECIA PSR IS BT R RRERME U BURHIE. X RZHETshE S,
TR EBOKIE, TSR NG S E EAt. SF5KE, BT OECD EXIN
WK, (R OECD E M55 s i i. 471, OECD [EZPERI T REH AR A5 s i bk
OECD K H i, #1143 OECD B IR e AR X SR 2 (15235 T4 OECD %K.

# 8 7R, OECD HZKMRIER G il I TH REUE 5%k FRZEAIE, A5 5 el 1l ok R E0E
1%/K - R R, R OECD HKAIRT 5 5 il VA R AR R (4 i S8 T LB HE, SR8 S il
I VR RERREE I S8 T BRI M. HEAh, ik R 4B S BE MK PRE, OECD EEM
A ER 5 it | TR R X SRR 2R I HE RS T AN 0] B2 5 il ) R A AR R SE PR 28 I AE 08 .
OECD EZ S Tt T REONIIAE 2, RIHAE OECD [EZ M m] 52 5 dtiill IR AT 52 5 Sl | VR REALRERE
BIAFEm SR

=7 BMTHEYIER

(D @)) 3
Inpl gdpo Inpl da Inpl con
0.0177* 0.0187" 0.0183*
ibEn
(0.0084) (0.0081) (0.0089)
-0.0350* -0.0357" -0.0407"
.
(0.0193) (0.0192) (0.0189)
. -0.0087 -0.0049 -0.0006
HEWRATIL
(0.0138) (0.0138) (0.0134)
i -0.0102 -0.0054 -0.0024
LM
(0.0186) (0.0178) (0.0173)
KA -0.0125 -0.0149 -0.0152

© OECD, RIZFAtESARAR ZARNMAETERRAER.
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Artificial Intelligence and the Real Exchange Rate
He Yao, Zhang Jing and Liu Xiaohui

Summary: Intelligence Artificial (Al ) will be the new driven force for the world economy. The studies of
economic impact of Al have been one of the hot points in economics. However, there are not enough studies on how Al
can exert its impact in the field of international trade and international finance.

This paper studies the impact of intelligence degree on the real exchange rate (RER) by introducing the artificial
intelligence in the form of task to Balassa-Samuelson model (B-S model). Theoretical model shows that, the
improvement of intelligence degree in tradable sector appreciates the RER, while the improvement of intelligence degree
in non-tradable sector depreciates the RER. Then, this paper empirically tests the theoretical hypothesis by using installed
stock of industrial robot as the proxy variable of artificial intelligence (or intelligence degree), as well as balanced panel
data of 72 countries or regions (1993-2019) constructed by International Federation of Robotics, Penn Table 10.0 and
World Development Index.

The empirical results show that, the improvement of intelligence degree in tradable sector appreciates the RER,
which is still hold after robustness check and alleviating endogeneity, while the conclusion that the improvement of
intelligence degree in non-tradable sector depreciates the RER is stochastically unrobust. The extended results show that:
(1) there is a lagging effect on the impact of intelligence degree on the RER; (2) the improvement of intelligence degree
of manufacturing appreciates the RER, while the improvement of intelligence degree of constructure depreciate the RER;
(3) the improvement of intelligence degree in OECD countries’ tradable sectors appreciates the RER, and the
improvement of intelligence degree in OECD countries’ non-tradable sectors in depreciates the RER, while the
intelligence degree of both sectors in non-OECD countries has no significant impact on the RER. The conclusions of this
paper reveal the important influence of development of Al on the field of international finance and international trade.

This paper has two marginal contributions: (1) discusses the impact of Al on the RER, which enriches the literatures
on the economic impact of Al and the determination of the RER. (2) introduces the economic modeling method of Al
into B-S model, which lays a foundation for further research in the future.

Keywords: Artificial Intelligence; Intelligence Degree; RER; B-S Model
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ARSI E ] CHOIX ) T (R T CROE , b a0 ] TR R ] DL 28 8 5 5 AR I P e 75 o e
He= A B m, AR IR, (1) fir:
CO2,=a,+a,0PEN, + Zi BCONTROL, +y, + . +¢, (D

cO2 OPEN,

b O E GOt B TSR

CONTROL, gy s, 7o Mo € 43 50 gt 10 5 200 A 2 RS FUBERLBR 005, %0 Sy 2 07,

iR 1 (HBIXOD ¢ I B AR,

% 0 B 4 R AR B A R R B
KB AN P RO TR 3 N, A SCRF 2 BRI T, AT (2) B

CO2,=a,+plW xCO2, +9,OPEN, + W x OPEN, + Y. CONTROL,

+Y 6W xCONTROL, +y, + i, +¢, )

CO2, OPEN, 5 CONTROL,

Horp, W oyasla A e, £ 7 I RS R i it 55 i A A

R PR O g B BB B e SO 2, TR R R, O e R 0

R R, T H e gy At 1 RS AN AR B B
St T o AL R, MR 2R T MR E = 45 v” Wit R 72 2 1 PR A 1, RS BT M (2022)
P RTE R RGBT SOOI SO EL DT T HR QBRI G 05 AU B HE F B, 58 (2)
SERR AR T B A S TG MBI e . BRlt, R A0 v AT 7 TF A 76 06F A 25 B 7 B
U, B ETIAE RN S AL . S A A TR B, AR TR N (3) TR
MECHANISM ,=at,+pW x MECHANISM , + 9, OPEN , + W x OPEN,,

+ " 7,CONTROL, + Y 6W x CONTROL, +y, + i, + &, 3)

X (3) i, MECHANISM

— %

() Z[EMREREMIR T

N TR S, ER BT IS BRI I T R S R SC R, BV SR 2 0 2 (M AL AE R . &
FREARITTT, A6 H P 2 AT B R R0 N 48 5 P e A R R 9 A 7 ke A ST 7 )RR R

1. s ER PR A AR

B R B AR B A0 B 2 W) 2 [RIAAAE AR S, B s R B, R T2 TA] ) 5 2R th 2B
s, P A R R R R A P R R A B B R R R . R B E Il (4) P

AR AL B RARQFT EAR A BEA, JLE AR B R 5 A A
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i I
2 9
W;’jg: Vi (4>
0 =7

o, AREFIE LX) AR . ASCRERPEE GBX) BA TR HORRIE IR 5 i
HPRAL AR, B ATBUMT) IR BRIEEE B A S BT AL, FERE EX LRy 0, A
W'eorah :W:g/z i"g f— — TR Y2} 4 p—— N N
geograply Y I AT SO R BT AR AL B, AR E K GBIX) (8] A AR RE Wgeography .

2. VIR B E SR

AAAGIRARMER (DX BMEAAHLE W R m AN, S5 R Z BSR4 ARk
B EE B L0, TR R B B ER B . AR E [ bR AE B S RTREBEAL G (CEPID A AT Y 25 [
HpR B AL b DASA B AU A R G EE SR, TR A PIE (LX) Z 18] 6 57 5 ZZ B a0 A K 5
LT BAERERE, I (5) Frk:

i #
we=1|t-t] (5)

Ve,

Ser, B gy migeR i R Hj XD 857 5 FIUEL, ’ﬁi%él‘ﬂ%ful‘ﬂﬁ‘]ﬁ%%ﬁ)ﬁ,

— 4
VVeconomic =W, /

we
HUHBRACR KRB, S 2 M. A ! Zf”ﬁﬁﬁ@%ﬁﬂ,%ﬂﬁﬁﬁﬁﬂ

H % Weconomic.

(=) TEIRSHIEFRIR

L. B R R AT

ASCHIRE R R AR B RHESCRE, R SR SRR R . X TR E I, Bk E
WEFIEA . HTERFEAR, HENES M ZES, X RS B — M SRR 2 HE R
WRHAFBCEAR AR . AT &, 2FREKHUE (GCB) 8 FEXT 43k 219 ANMEZK (MLIXD Am BRI ROK -k
ITTINE, R EARZ . NIARKIEIESE . ACER GCB £, BRI FEAAT WDI 23 2 9% 7% 1)
FSEFENOHE, 5305 A SO

2. IR RR AR

AR IR O R AR T N AR I OK o AT 1 % [ B AR P O OKE, ASCfH GKAOPEN
AR P P B T B AR bR o ARXT T2 A5 P Chinn & Tto (2006) ¥4 8L FDI 5 EAFE AT B84,
GKAOPEN f8FR I RAEFEAR IR RS RL M LA BB GEAMEE, 2022), fEARCHIRFFAE
BN, RTEF IR, ACH GKAOPEN fEbr{EFeA-1, (2 BRI AT S, B NMRRIT K

3. WLIAR &

AN AR 2 — N AR o AR SO FH T SR = A2 R A 1) 25 s AR Aiek (8 s & ) H i
BEHOEAE M EIRR, XS R HE R SRR O B RO B TR R . ARSI — ML AR
NG ERRIRIETE, AR IRATIE A R G AE R GO F SUE R v R AR & . A Bk A it
FHEAT IR R R FER (WDD i % .

4. P A&

TEFE TR AR L, BEAMIARY, iS22 a1 B R RS R RAKE. s, A
FUE R R NIRRT R Pl iRt TR ERES. AXSHBA R, E5F

51



[ By b2 1O oF B

International Monetary Review

R ) \AF R iE AR
AR AN EAIEE, R AT ERHIA RGPS T A EK 188 AME KX 1999—2019 K%L
WS, T S% e E R, BRERNFFS . & LSRR Eg TR 1 frx.
*1 TEOERMEST

A4 5 5E X THE FrdfEiR  mME OKE
W R " AN AR HE R A%
- el Cco2 N 9.1887 4.1848  0.0000  16.5505
2 b0
KC AR P BRI R bR -0.0918 0.4379 47227  2.6636
EQ AT 37 FF R b -0.1286 0.5254  -6.1500  2.7000
BO %5 I R bR -0.1086 0.4608  -5.3000  1.0500
MM Ui RZp i ity -0.1440 0.5905  -6.4500  4.1000
CI EABE T IHTRIE bR -0.0806 03861  -4.7500  2.2500
DE FLE SR A R AR -0.1608 0.7415  -8.4500  5.0000
. . o -15.000
R GO A cc [ERAER By it -0.1039 0.6775 . 4.6000
q: :F/ N
~ 1 B F i
= . o o -14.000
TREE FC SRR IR bR -0.3073 1.3598 0 14.2000
GS PRUEFELR T 35 B AR -0.0306 0.3067  -3.9000  2.0000
o e -12.100
DI NERZ 25 S N1 1B pa Wi EL=tiD -0.2470 0.9583 o 5.0000
RE G Hu = i e b -0.0631 02599  -1.6500  1.2500
e -26.000
MT Heiig It sdars 0.3650 2.1306 0 34.7000
SR SO ARATIS [ R 1 B
GRS TECH b N 49117 8.0444  0.1274  43.4296
- B (R UPOE
I==N
SR E FUND AE VR AT I R 3.3087 7.6177 0.0000  24.1856
R EIK o N
- GDP NIBE N A = AR A 2 8.1217 2.3008 0.0000  11.5416
X 100.000
L URBAN WA S B ANAMLE 57.4207 23.5185  8.6820 0
o BRI 53X E AR B
N DENSITY & 4.1964 1.5694  0.0000  8.9509
. . HEH E5E S %5 GDP 1Lk 312.079
Bl R TRADE g & 71.9318 52.9770  1.0000 3
i
NITEARF
jg . CAPITAL NS EAL & 0.9383 1.6979  -2.2839 52110
e EER INDUSTRY LI 555 2.4071 1.9056 0.0412  12.6614
- L‘ N B . . .
: b A D LA
R ENERGY JRIRE TR b BEVRIE TR LU E 29.1272 29.0575  0.0000  94.1666
TR ERE 203.430
. MARKET M2 5 [ A SE R L E 22.3092 38.9548  1.0000 g
>a

CRSIRBTIR, VEARI AR IR R R T LABITR, OSBRI AT AR R
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=\ SRIEGRSH

(—) BEARM A FF RS b HE R A EoE )3
2R THET A (D BEASR . WA SATFEUKF KC R EMEKRE, REBUEHRE v,
YA BRI P I BOKCR T 1A, ANSIBHRBOKT TR 0.0403 A7, MBEARIK S TI0RE , HAn
HERCRE R B R B oy 58, R e G B L ERF N TI0E 8 A, IXRHIKH 2 BEANK S T HWOT UK T
FIFETE, ¥4 5 BURHEBUK T T o TR R 45 ROGASCIE— 25 70 A 25 8] i Y ROV BE5E 17 JAit
*2 WEEHNEFLER

KC EQ BO MM CI DE
B -0.0403"  -0.0662"*  -0.0871"** -0.0059 -0.1645" -0.0128
AR (-3.1252)  (-5.8012)  (-6.5932)  (-0.6119)  (-10.6410)  (-1.4814)
adj. R? 0.3474 0.3506 03519 0.3462 0.3609 0.3464
cC FC GS DI RE MT
B -0.0004 0.0232  -0.0370"  -0.0281"*  -0.1524"*  0.0090"**
AR (-0.0482)  (-54575)  (-19733)  (-4.6221)  (-6.5886) (3.8853)
adj. R? 0.3461 03501 0.3467 0.3490 03519 0.3481

Fr: O WA E, oo, o, »9FETHE 1%, 5%, 106 AT LEEF., TH. BEEEL T EE S5 MEE 2, A
% 3948, EFLEREHaALERTE,

(Z) FREEAIZ B)HE M 2 4

RS FEARTI N B —FE S GBIXD BRAERUK T # Moran'l 48t &= 3647 T 115, Moran'l $85UENT
-1~1 28], KT 0 BoRFLAELEEMIG. Lkt TR A E R LGB E, Moran'l FEEUES T L
R ONIE, I 25 BB HE O AR 1E [7) B 23 (R A S AR A, R B AR SO 78 3& A H. 75 25 F 25 () oA g
BEAT 0T

(Z) BARM P FRBT R R =S 8] SN

AT R A AT EA I 1A BEVE R TR I, AR SR T B ORAUSAE 111 LR AL . Wald #6556 &2 Hausman
KB FEATRERIA 2 Wi KOG 45 SRR I 2 (A A ZE AR [B] )9 (SDMD 2 338 T A ST o b i 7 ve

2R3 A 7 AER [ e S SDM AR R HZE R . NS RRE, ot 2t E R S A IS R A R
ERE, FEEEHRE p £ 1% 8K EYWEZENIE, R\ S HEBOISE A/ LR 28 H
AHIRME . Main R A Hb X fgRE AR 8 142 i) A8 5 0 Al [X 4 i B AR B 520, Main, KC REUE F N7, Ui
A [ PN B AR 2 F O B HEBCRATAE SR 52 . Wx 3R 7 Il [X A e A 8 AR 42 1) A o o) A b [X A e e AR
FEFEI . WxKC TR R BAEG T ERE N5, 1B R X B AT P O A3 X i B & A 4 ) ) i o
EH

* REIEFTER, Moran'l GEiHE LI Moran'l BUREIR T RAFIZR, Moran'l HUS 240 58— SRS =R IR, ROSHRA3 7T
O

°ORIEPTIR, A AL AR RS (SDMD. AR EE (SEMD. AR AR (SAR) BhHEHIAH GG AR T LABIR,
JEGER I 15 T [ 1 R AL
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#*3 SDM [EVILER

Wgeography Weconomic
Main KC -0.0148** -0.0233***
(-2.0604) (-9.5855)
Wx KC -0.0355%*** -0.0655***
(-5.4726) (-6.9315)
sigma2 e 0.0746%** 0.0723%**
(35.1497) (35.0430)
Control Yes Yes
N 3948 3948
p 0.5372%** 0.5946%**
(11.1209) (9.4695)

N L S A () e RO R, TR AT A R ARL A AR, AR 4 B Ho, BRRSRFR AR (H
XD AR BN ARE (XD BHEBUR IS s (A1 2008 R g 2 [a) s HE O, FH T B B AR b X R
A 50T A Hi DX () AR AR B SR, SO T B AR IR RO (R HH ASORE R DR D s A AR T 2 T R )
Riz A, {EHBERPE B RCE T, BEARIK S O B U BN RO E N-0.0420, (AN 2B E A
-0.0338, RN REL T 2 N-0.0758 0 [HIFE N R HERAE 1 5 AR P IO R HE SO 2 8] 7K AR (b
XD BEARM S HHOKEERF | AN AL, ARV HL X B T B 0.0388 /NMLAL. fEATFFEEE T, JRA]
AR 10 XSRS TEARIK S oS TR A wm, A “SAHEAECHE” R,

AN RT PP R B T 08 AR K S IO B HE S RS 43 5l 9-0.0758 F1-0.0876, R B AR
(HEXD) AR P BUK PR S 1A E S A, BSERE GO BAbiosb 0.0758 51 0.0876 A~HA7,
T AR IR T . ARTE EPRAE IR (IEA) KA (CO2 Emissions in 2022), 2022 44>

ER5 RESAR OS¢ AL IR HF R T 368 4ME, AR 4xEk

EATRHEBUR D 0.0758%~0.0876%, 1% —HIAKE

JE 2800~3200 JiMi, TARYE IEA Giit, HuTaERIERER) 22 AN RA DRI S A stmi B+, A 19 MHT
ok B T AEF= ) AR, AR RHREZN 3500 i, RIUL, ABRIEFHEAK P IFBUKE 1R
PSRN FIRHESCR, 5 H aTaEks Rk Tl — ik 5 A2 a8 S/ 4 .

T4 TEBSR

Wgeography Weconomic
FLIERN 175 A SY3 ¢ FLIERN [k ¢ SN
KC -0.0420*** -0.0338*** -0.0758*** -0.0507*** -0.0369*** -0.0876***
(-19.1948) (-5.2521) (-11.6283) (-5.7671) (-4.6643) (-12.9853)
N 3948 3948

SXof b A A P AN B T ) T RS i 5 SR AT AR

BiUBEENERCAY Y N D= 3y VAN G e AR By g

A B /N2 TR ER B AL T B R AR AR BRI T I B YR FE G 8 SR S DDA B SRk
SR o BRI T GRS P R o AT MR 2R, RENS (i ik dth B e 5 <002 b DX 1) D e o

WHFAER I 1 15 LLBRIE .
(M) BEFHEERWAFIEE—S 5

RS EaR T 11 BRI 3 BUT O B HEBON 22 (603 88, ATBMR B = fighig. —&, BARIKS
T I TBONS BT AR T 32 280 2 B0 o 3 3 K L SO AR B 2 XL, T P 22 i ) O A B8 AR K
TERSR BB K B R . o, DATRIERAN KB NEEATHE Y, G| M. GiFrlis. B
137, BELEBCH 372 PUR P B R R 2 (A N R 730, BRI 1 o E R BARBIE A,
B ERBT . IESRIRBE . GIBUOEREE . X BRI IR AE N (22RO R B, 5 AT DURYE
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TURFER DA B0 YRR . =8, X EEIBIER s A2 BR R B N A [l A R EUE T LUK I, @B NI R

B o K T PR PR R B R E, X U R SR I D)~ AR SN A 4
R5 11 ANFEAMFF U AU R S BRI HER A 2= 85

Woeography Weconomic
HRER 2354 IS8 g IEREZY I ETEE 29 SR
EQ -0.0193" -0.1586™" -0.1779*" -0.0090 -0.3132"* -0.3222"*
(-1.7250) (-5.7378) (-4.3513) (0.7842) (-7.0068) (-6.1366)
BO -0.0301™" -0.1649"* -0.1950"" -0.0144 -0.3461"* -0.3605""
(-2.3216) (-5.1876) (-3.6704) (-1.0933) (-7.0645) (-6.1179)
MM -0.0061 -0.0535™* -0.0596"" -0.0001 -0.0708"* -0.0709"*
(-0.6630) (-2.7727) (-2.5963) (-0.0154) (-2.8672) (-3.0089)
Cl -0.0856"" -0.2486"" -0.3342"" -0.1013™* -0.3113™ -0.4126™"
(-5.5737) (-6.2569) (-3.5449) (-6.7524) (-5.4302) (-3.3797)
DE 0.0083 -0.1011* -0.1094"" 0.0036 -0.1540"* -0.1504*
(1.0237) (-4.3755) (-4.2699) (0.4573) (-5.2242) (-5.2486)
CC 0.0090 -0.0697"* -0.0607"" -0.0136" -0.1023™* -0.2059"*
(1.3090) (-3.5226) (-3.8963) (-1.9543) (-3.2220) (-3.5046)
FC -0.0144™ -0.0485™" -0.0629"" -0.0095™ -0.1068"* -0.1163"
(-3.6516) (-5.4587) (-3.6743) (-2.3973) (-6.7790) (-5.8929)
GS -0.0210 -0.0730™" -0.0940™ -0.0073 0.0439 0.0365
(-1.2033) (-1.9820) (-2.4969) (-0.3776) (0.5414) (0.4054)
DI -0.0018 -0.1373"* -0.1391" 0.0002 -0.2409"* -0.2407""
(-0.3103) (-9.2268) (-8.3606) (0.0388) (-11.0437)  (-10.4390)
RE -0.1149™ 0.0734 -0.0415 -0.1193" 0.0569 -0.0624
(-5.2561) (1.3634) (-0.7002) (-5.3488) (0.6823) (-0.6946)
MT 0.0032™ -0.0023 0.0009 0.0172™ -0.0061 0.0111
(2.3440) (-0.4054) (0.4663) (2.9908) (-0.8479) (0.3266)
N 3948 3948

M. FARUFSREFEHPNEERE

R T ARG T AT P O R ) 2 1) ¥t AN A IR TE S TR AT AR, ASCHEE T HR B & TECH
&0 3% 545 8 FUND X iR A AL HEAT A6
(=) FEARCIFEI NN

R 6 sl T HANK P FFGE I AR B B HE S AR S 1A RN . 3R A SR A AR DY At
(2); FE=FIFNEE HA N T (3). HEIEHGERAT I, EHEEEESAE T WxKC 238 03613, &35
B T WXKC 238 3.0805. 78 FR2S [RIFE BSALE T, BAK P R BOG BRI B 52 R e St LR
FENIE, RFTEARK P IF AL — E AR AR T 31 535 =S ) R . X — 4518 NS HTHE R
LA IEAE T A B B AK P T 32 I R s 5F 2 V) B KA B B AR K 803 15, AME BEAK P ik
SR AR E ARG KN, BETH AR XA E R = AR . B AR 2 15 DA IE.
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*6 HARCGFRAI P A BLRIEE

Wocography
co2 TECH CO2 TECH
Main_KC -0.0148™ 0.5378™* -0.0233** 0.9016™
(-2.0604) (7.5155) (-9.5855) (2.3404)
Wx KC -0.0355"* 0.3613" -0.0655"*" 3.0805"
(-5.4726) (2.3149) (-6.9315) (1.7108)
control Yes Yes Yes Yes
p 0.5372"* 0.1018™* 0.5946"*" 0.0356
(11.1209) (3.4920) (9.4695) (0.8613)
sigma2 e 0.0746™* 26.5551"* 0.0723"** 28.0234"*
(35.1497) (38.1247) (35.0430) (38.1795)
N 3948 3948 3948 3948

() FEBEENDPNYRIE
R T BIR T AN P I GE I S 3 AR F TR TR RN A 36 25 R . 7EHh LR B N WXKC
5 0.8029, AR ET WxKC AN 0.4368. (EMNFI AR FEEALE T, HAK 2 TR0 4 0 35 %
BIEH R E R N IE, BRI M TR T 0B AR K. X — 45 5 W23 (8] B0 A P BRI

T A BRI IR I BT < FE S A B ) L oK ) i e AR A B AR R, 3K

111 BE {2 BERR kHE H

PREGSEIL . BOE UL, AME BEARK OB RS- T, WA E Sp 855 AR AR A, BT A BT A [ S
SR . BETUMER R 3 49 LASAIE

®7 FERANPNYNOQEER
Weography
Cco2 FUND CcOo2 FUND
Main KC -0.0148™ 0.2757* -0.0233"* 0.0564"*
(-2.0604) (1.8536) (-9.5855) (6.1670)
Wx KC -0.0355"* 0.8029"* -0.0655™* 0.4368"*
(-5.4726) (7.7688) (-6.9315) (6.2765)
control Yes Yes Yes Yes
p 0.5372"* 0.2280"* 0.5946™* 0.2501"*
(11.1209) (5.8560) (9.4695) (4.8256)
sigma2 e 0.0746™* 22.0012"* 0.0723"* 21.5621"*
(35.1497) (36.4247) (35.0430) (36.3665)
N 3948 3948 3948 3948

LRERTHER 6 HI 7 TR, {EHUIRBBORUE T, YA TRk (o 7 A %2 1 H 3 K
(ECETFEE BB, VRS P FFHOR H R QU705 R 2t R HCBOK . I, R FRIRIIE R (HX),

RO AN AR 3 ST RENEZ GhX), SREH T 1E .
(Z) RN FIR R

R QB rs T SR 3 IO T HEOR QUM SRt BRI AN, B il Griin. Eai
BT A ELAE I B T I BOR BT AN S BB 4 B A IR [R50, SR LR il F e, B Bh 4%
ARFER O EA LSRR, X 5R 7 SRR,
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Wocography Weconomic
TECH FUND TECH FUND
Wx EQ 3.6137" 1.6584" 2.0153" 1.5418™
(3.4926) (1.7635) (2.3238) (2.0285)
Wx BO 3.1685™" 0.4443 0.9146 1.4764™
(2.6738) (0.4184) (1.3678) (2.4281)
Wx MM 0.8085 1.3735 0.7838 1.7249
(0.4425) (0.8683) (0.4726) (1.1880)
Wx CI 5.0408"* 3.1353" 1.4643 4.3967"
(3.4455) (2.3463) (0.7047) (2.4018)
Wx DE 1.0524 1.7277% 3.9143"* 2.3621"
(1.2436) (2.2483) (3.6907) (2.5442)
Wx CC 0.6016 -0.4437 1.5746 0.4535
(0.8533) (-0.6863) (1.3788) (0.4574)
Wx FC 0.3976 0.2253 0.4575 0.7137
(1.2207) (0.7848) (0.7998) (1.4476)
Wx GS 0.8187 0.9176 0.5278 -0.3918
(1.4848) (0.7635) (1.0544) (-0.1449)
Wx DI 3.5464™ 4.7553* 1.7237% 0.2356
(2.6908) (5.8461) (2.1168) (0.3778)
Wx RE -0.2234 1.8846 -3.9545 7.2534"*
(-0.1140) (1.0489) (-1.2857) (2.6768)
Wx MT 0.0695 -0.7474"* -0.0695 -0.8554"*
(0.3374) (-3.9485) (-0.2177) (-3.0944)
Control Yes Yes Yes Yes
p 0.0916™* 0.2244"* 0.0324 0.2353"*
(3.1205) (5.8974) (0.4153) (4.8803)
sigma2 e 26.6477* 22.0407"* 28.0523"* 21.5645™*
(38.0684) (36.4344) (38.1617) (36.3684)
N 3948 3948 3948 3948
. RS

BT EERG AN T IR AR R ZE X — 5L, R R AR XA P25, RN
VAT T REAFAE R PR IR . VIRIESE B ORSMENE, A SCR XS R . 50 A f 5 U7 T 3EAT AR IE

(=) XiEFRMERE

ASCRATFEA E XX R T ARPHAISEI, 55 ERmt g ie oAafatt, Mg Rk 9 pr
o BEANK T P TBOS B A7 S 35 1) A7 170 2 1A EH O, 2880 o g 45 SR ST 73 T4 S8 P B 2 AL
NEDH MR RN, XU AR RO R HE) 75 A (A1 RN AR, A R AN
[7] X 3R R IR AR AR o

B HOR DL, SRS KC AR ARG E AR BT WA AR TR — 28, WM % [ e e B 241
BEA T B S B DR R VR, BRI - T JOR B HE IR 2% [ Vit RO 4085 s AR 4 R 2 20 2K (3
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DO BEAIK TR LU, B BRSO 22 18 tH RN AE G it EAE . OUEPHAISEH, RIAHEA
B, XA ETEFMIOZEE K, 5 EEARK TR A, BRHEBOKTZ 5 oK. X —
WAYRAIEZ N, BEARIK P OGS B HIE SR A7 5535 10 97 ) s TR0 HH RN, 1 AT ik b X f) B A 7
JBOKT, X6 T DXk Rl e By B

*9 TEiRHMNE S KBNS R

BN T e AR
Woeography Weconomic Woeography Weconomic Woeography Weconomic Wcography Weconomic
KC -0.0145™ -0.0012"* -0.0332"* -0.0308™*  -0.0736™ -0.2958 -0.0017" -0.0098"
(-2.3778) (-2.3152) (-14.4214) (-18.5122) (-4.7079) (-1.5305) (-1.8065) (-1.7766)
Wx -0.0022 -0.0139 -0.0384™* -0.0326™*  -0.0115™"  -0.0113"*  -0.0005"" -0.0020"*
KC
(-0.7516) (-0.8244) (-3.8258) (-6.1474) (-3.1524) (-3.4055) (-4.3093) (-3.3520)
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Capital Account Liberalization and Global Carbon Emission Reduction Synergy:

Spatial Effect and Mechanism Test

Yin Zhichao Fang Fang

Summary: Capital account liberalization facilitates free investment and financing in the international capital
market, and makes it possible for carbon emission reduction coordination. Under the background of the growing
call for global synergy to promote emission reduction and carbon reduction, this paper uses capital account
openness database (GKAOPEN), and empirically analyzes the spatial spillover effect of capital account openness
on carbon dioxide emissions based on the carbon dioxide emissions data of 188 countries (regions) from 1999 to
2019. We explore the possibility of capital account sub-term liberalization to achieve global coordinated carbon
emission reduction.

There are three conclusions: first, the opening of capital account has a negative spatial spillover effect on
carbon emissions, and the improvement of the opening level of capital account in the region (neighboring regions)
can reduce the carbon dioxide emissions in the neighboring regions (the region), among which the four capital
account sub-items of collective investment market, bond market, equity market and direct investment market have
the strongest spatial spillover effect on carbon dioxide emissions. Second, the opening of the capital account
promotes green technology spillover and green capital spillover, providing an intermediary channel for carbon
reduction and reduction, and this intermediary role is still the most significant in the four capital account
sub-categories of collective investment market, bond market, equity market and direct investment market. Third,
the spatial spillover effect under the weight of economic distance is stronger, and the closer the economic
connection is, the more obvious the carbon emission reduction effect of capital account openness is. The
heterogeneity test shows that the negative spatial spillover effect of capital account opening on carbon dioxide
emissions is more obvious in Asia and America and other regions with large development differences among
member countries than in Europe or Africa, indicating that capital account opening is more conducive to
promoting the realization of collaborative carbon emission reduction in these regions.

Based on this, this paper puts forward policy suggestions from the aspects of promoting capital account
opening to introduce green technology and green capital, enriching carbon emission reduction policy toolbox
through differentiated opening, and seeking more space for carbon emission reduction cooperation by taking
opening as an opportunity.

Key words: Capital Account Liberalization, Carbon Reduction Synergy, Spatial Spillover Effects
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Capital Market and Real Sector Financial Risk Spillover and

Macro-control Effect of Policy

SHAN Jing-qun WANG Hao-nan

Abstract: The report from the 20th National Congress of the Communist Party of China (CPC) underscores
the importance of preventing systemic risk. To effectively monitor financial risk transmission within our country's
capital market and the real economy, this study utilizes the TVP-VAR model to compute dynamic spillover and
absorption indices for the financial system's risk. Additionally, it examines the primary transmission pathways and
the evolving patterns of financial risk during a specific period through directed network topology analysis.
Furthermore, the study empirically assesses the regulatory impact of macroeconomic policies on the financial
system's risk transmission using the TVP-FAVAR model. The findings reveal the following: (1) The financial risk
transmission has intensified since 2015, and it exhibits nonlinear behavior across various capital markets and sectors.
(2) In the financial system, “the stock market — the real estate market” and“the government sector — the
enterprise sector” are the main paths of risk spillover, and the risk spillover effect is significantly enhanced during
the subprime crisis, in particular, the stock market, Covid-19 pandemic risk of the main spillover path is more
complex. (3) Higher money market interest rates, decelerated money supply growth, and increased statutory reserve
requirements have proven more effective in mitigating risk transmission during the subprime crisis. Additionally,
fiscal policy adjustments and foreign exchange intervention policies have displayed notable effectiveness during
the pandemic. These findings offer valuable insights for preempting financial system risk contagion while shaping
macroeconomic policies.

Key Words: Capital market Real sector Absorption effect Spillover effect Macro-policy
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DREEBHE SO LR MHE N, TCEERE U8 R BOR RN, 51 T 4B AN A0 5 78 7 A TR S 5 B )
HER N, Bk, BiRRE BRI SEE.

FVARATEEBRAT S oS arh, RSOGOV FIEAET . SO R A A
WARAE R RE, HJ2, R RF R Z R A R Ak, SCRFTREIM ORI A AR B G T, 3L
R ERAT ABIE R RS AFA RS E TRt . A, MREEATIME, SEE0 T H X
AR 4 TG W St AE BTN R ML ARAT RS AR 2 A A BRI S AL 2

MIE FRYF, SREOERERSRERR: — T, SEETAT S MNIE G &A= o 5 17~
W, AT E=6e: B0, SEERME TS m eI R, e, AT
Tt g, RSB RI RS R R . (HR R ESOERIRBKIAL TATERN R, SOEREHET
Befp—, R SRS R EEATE . B, HAfO TS EE 00 i BT RS s R G 2. —
535 WA R SR EAE DR 0] IR DV ARAT A 58k (GkBk, 2019) [1]. 4L % (Weber, 2005) [2]7~
AR, RIS |4k g R R R, AT AR ARAT B TR a5, XRDRITER G 5
eI HARTHER GRS, 202D [3]. {53 —&50 58 MVCABUFBCE R RFL TR T, &5 4R

1R RPENRKAE R A TAER S, W45 : IMI WorkingPapers NO.2403
2 HEf, ALRUOR S BUE B

3ot hEANRKZERE MO R, IR A s i AR

¢ ERM, IR E E B

S HAZR, ki
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BRR (Mathuva fil Kiweu, 2016) [4], Mgkt 2 AFH2%rz dr, R alE e iR B h A5
KRR ENE, T, A5EBELER SRR RAT AR (T35, 20200 [5], (EREDARITH
R 7o RIS M FT G S DR L S5 38 0 R R UK, RGO B RARIRITIZE A, M ik
WATEE SR BEA MM (R, 2016) [6], HIX MG m 52 75 & b B S0 i kAR 47 H 53 A B
& (Finger %%, 2018) [7].
CRERAE, SROE T D ARAT UK AR R M 2 S A S AT AR R S, JF B 2 [ 52
PUEHE M2 18 . RSO R BALEAT, FMLARAT IELE K inZsth I R (B 0B, TRk Db B
SR PO R ML ARAT RS (R s i S L], R ARAT PR P T R SR (S POl S5 SR AR B S %

S SO TR T LR TR, S E AR SO RBORE MM s, IR f B AR T 4%
BEWRBER A0 (EBMTE, 2021 [8]. SAAFK CGHIEEMXIFME, 2019) [9]. kg5
T (A, 2020) [10]0052m1, MBI LRI T SR 5 SR BOR N B 5 Yol Bk vt (I3 4 B AU FIH]
2018) [11]. BEVRAITAE SR (EEEURMER, 2019) [1215R5m. 25016 (SEaE R E1) BURE
AN, A O 2 A X BOR R BUR R . (H R E R MR TR T S, SEE0
R ARAT I () HASAH A, DR 75 22 FH 22 B 0 X0 22 90325 4 e B Al b 00 00 1) 6 €245 DR IBUR R IBUR UM

A T 045 GO0 7 ML ARAT B S M 90 32 B DG IR R S 0 A5 DR i ML ARAT & B Bt s g, o2
HAVEFTE T S E 0o L aRAT I 45 Sk GIRIRFIBRZKRE, 2019) [13] Zi&5ed )] (B %,
2018) [14]. HWIFEEFEN CT 9755, 20200 [151EER MMM, RIS E SN SR E R, MR
JR A AR S AT TR AR R DU A A, BB TR (FMEFREE, 2017) [16]. &8 KK (FhHG
Mgk, 2021 [17]. WshPER: (B ESEFISE, 20200 [18]) = IFEE M (55 CAE XM, 2011;
LRKEAIXISCAE, 2013) [19-20]. IA SCHR ELAR XS % Fhab A 00 AR A A TR IR, SR1 FIE R SERAT K
BRi, F5EELR G %7 BRI, SHERAT I XS KRB ) (Z A8 HHTIF CREEEF RS, 2012) [21]. 1t
bb, RERRKERISCEHE TS OGS ERAT RS Z B8R, (R SCERUE B 75 38 Z R B
PR RIWETT (2595, 2017; AMEMRANE KA, 2020) [22-23], 1 Hed () (A1 BE RS W WL T 72 /0 o (H.45
B RMEE GUISCHCR R, SR EAE D8 REH AN BLHEE AR AT KUK, IRah e BHT R IX L 2278 55t
RIFR AR R T B AR FH T 4RAT7 XU

FHUE AT L, BRI SCHR T TSR (5 DE R R VAR AT IR 1) 1) R OV — e (AR 58, ABFER 50 071k ]
REFANUER, 32 22 IS E 22 7R 0 BRSO, R R TE N 789y o RIS, AR SORARTT T R B TR
(IR RENL, X SRS SR B R i 73— B M 7S, MBI T 2 35 B Sl (0[5 DY BUR X — [ /8,
MR B St 4 0 A5 DY BUR 1 R M ARAT J5 S22 15 B IR SR 5 SR A s 7 ke kA, BUE I IT s CE
()2 3 A DR BUHRONS T MV ARAT XU IR AR B AR PRS2 e, EKT 5 Ml P B AR R 7 T AT A R ik o A ST X
B AR A A B AR AT THEAL, IR T S DO AN R I DI ARAT KBS B 2 B 42, A
[ 02 P M ARAT I R SR (5 DY BUR SR At T B AR A

= BiRoHhMmR/iR

(=) REEHIEIEFILRITREAZ 00

SRR KB CHRIE R O 5 A5 R RVEARE. GBIR, 2017, EHIESE, 2021) [24-25], XTlfig
2 FEERATI B IG IN .  BARR AR T 2 AR BRI AT AT, ATRMER SN “Pm—F” AT
Wt G EIARATIE, JHET 51 F PSR, W RREE A R, B2, — T, SERRMIER
ek, WizmEER A, BRI (CEBEAEARE, 2015) [26], RLARAT DAL EF] K
EPRE SR SR EIH 238 A BN, R, B R I E R SRS B E SR T
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3 DAHERE, TBGRE T [F SR AL RS B IRAE T A E H AR T s 28 SERAT IR K, S8 AR
ITEERNY Ko H— 0, “Wm—F” I EA AR Tz g, 1A H SRR Rl siX &
FUR/D EEE BT ROR (BREESAASTRZL, 2011) [27], MIP“ENIS A, FK, “Hise” wasssinfE
AV R WL, F) ST P ER G (AL, 2021) [28], SRV TE A DR R, R
A7 TR B KA 2

AR, S a5 BRBUR M B ML 1 56 35 0 1] 5 5 80 W ARAT T IEA O AR . — 7T, MATSk
BEOIAAAELE BAXIR ERNGIATEE . KIBHLHAAE SN W CT &M T7, 2021) [29]. BT/
WARAT RS RGP H A MRS AP E R, RGNS, mRIT R aeRBGR 2
HE B, TEER SRR AL IR AR PSR H AR PP CESRKR X SCAE, 2013) [30]. 53— 710, R kAR
1T RE A TE Rk A5 DR B AL, 0 350 /D BRI XU R A 2 JRURG PR B, A S R il P XU T
il SEHINLHEIE AT E . SENRIE SRR A, RESHR. BAT M E A& %SRSk
b PR kil N 5 i ) | Pl ES D et i SER T S R A =2 Ny ) || T IR R ) 2 NI = o =
A CF3EE, 20210 [31], RETGRANAELEIREEATH, BIRIHIREL FERESOERIHREAS
=, I T R ARAT AT ST AT ORI XU o

SAT =ML B R AP R R A BRI R . — D7 TH, {EfE X ET, i T ORIEBCR ZER
LSRR TR A AR AR A T TS e kb 5, AR RE T BRI, PR ARAT 5 DRk 45 i 20 R
s, MR, & SEAE SRR B B BT T B A S B R e, HLARA BUR SR T H
B HORSEECR SR (EHSE, 2021 [3]. FIR, HRATICRH S EIEERAR, AR W,
FHECT “Pim—F” Ak, A S M E A ORBE, MR T R BRATE PO 5 1 1E AR . 55—
I, FEEZENRZm, SERF0L SRR RIT BT 2 50T, QAR RSG5 (Relano, 2008)
[32], EHULEESZM R A2 Reed K ARAT 1% B, TR ARAT B S 56 4 1, IRECE Z (518
W FI R E . FE, FEDERATSREE LS AT 5 S ARKL TSRS GRS, W5 E
ZOREIMRE T, TR RYEER . ditl, ZROE0E BT ARITBAT AL 2 50E, (R ARIT IR
TEAETEA, AT LA R ) P 25 A i L ERA T A5 AR

HULFR R 12 WEEARSRTE, TR R b R v G 05 DY BUR & T 80 ARAT UGk . FERE
PIANT R, RIX la: St BE IRBOR 2 S BNV ERAT RS, B8 B 1b: SOEIREsES
FECE M ARAT KB IG 5, MR IR

(Z) FeEHEMEIRITREEZImA SR

E A AR T S AEE G AR T RS SR R BUR AR T S F R BUR U B A =
M (SR SCHRAT SRS, 2020) [33]. (RS TEANRE b, EA AT IR, PRI ISR 6 (5 D3 pir iy S 1) 57 3
2 SR A A T DA, i lE A I ARAT BRI, St (5 DY BUR B 75 A E & 8 s Bl
Frds Lh K (Flee, 20200 [34], W5 SEUASG G . AR E L, KEEHRITHSOE LS IT
SRR, SAEECONEE, M, EEA AT R R —, AR EA AR AT 7 SE i SR
& DR R THRAT BRI B D I TRV S TR B E A AT . MRS REOR b, KRBE A HRAT PSR (0[5 PRBUREL
NFEE, TAEEA R ARIT A 3, 1EI8E R FARERORKIZERE, NS DYBUR 13 22 5 5 F
I BRAT X B & R A nl sz (X5, 2021) [35].

Bribz A, ARV ARAT 54T r I ARAT B DR BE . MV SSYEEELL 5 P S 1 A [ T R 2 €A DRI
HBURFE S B Sk . e 08I B L, 38T i ML ARA T 7R S a5 B T O 1 FEE A RN, R RIR LR B
R, TS M ARAT 7R G S DD R R e (P D ARE AR 02, 538 T 7 MV ARAT A L AS DR B 5 X
S HIEA S e, SR L, R ARAT EE RS A AR EFTNE, R AR
ITHENRIEZA, WHEHEKHZ 0. R E, HMERN ST s, R ElR
TR PRI, HOURZ P IEIR, &P 2 ti@smE. mz & 8BS ia R, XTBcRE A H
PR TS, — BAREIE RS SR A A o

H LR B R 2. SROE DY BOR N E A AR T A A B P ML ARAT « 38T r M AR AT AR A s ML AR AT X
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I ) S MR A7 AE S o

(Z) FeERXERI TS A HLHI 3R

X BT S, ZREETE N —FEE I E SR, Reagim it 52 m s AR AT I 20 1 AT PR RS
SREEHRIH BRAE R L ARAT RAT R AP I i 37 75 2 FRMS AR GBS HF, BE 5 AR BURE s Al N AT,
BEMAE A OB LS R SRS, A TESRTIAAE S F SR EFB, RS B i shie (5
A RBIAERIFT, 2018) [11]. BRILZ AL, SE[EORREMS SCBLRNDARAT QU HE ISR 7, SREAFIRMBE T
PV ARATHE— b se e HAS ORI, F BB Ui ARATEBRRT . BEh . R RBHIEN, dEmitm
FMPARAT I QE I (mibe 22 F0 E A2, 2015) [36].

MIRAITE ATV T T BRI AR AT (5 58 AU B A S A R o HR 4R A3 PR RE 8 6 2%
Hh B A ERAT BT TG () R RS, TEARSR DR N R 4R IR IIZE . BRI Ah, BUF sl A B T ik
AT R B = RS R BRI R S ==& ol 5%, ko B B2 IR, AT B A o A 4 AR . BB e
FIRFHABL T B ARAT I SR A I SR ESE ST, [FIRARAT IS TEM S AR R, B BT %58
TGRS AR T B BT R B KT T SE B S OARS HE . ML SR AT A% . iR SR RS L,
RIHRAT S RIEEE ) (IR =%, 2019) [37], BE5RpEARTE XS E B I E 0L, 7RSS Xt #eE
FIEAR G AL, GEEITH, SEIUGETRXBS PSS, MMHTIE SR EAE 0T —RAT 00— XU B — IE
B EE,  BEARRRARAT AEZE 1 B T I P XU

FHUEIR R 4: S5 TRBURBENS @ (e it i AR TR sh M PR T I T e D B4, M FRAR X
58

= EERE, JESTERA

(—) EfERE
T G Ek EAE DYBURN P ARAT KB R, A SR XU Z2 158, DAR MV ARAT (R XU AR 84 Sy
AR &, DAZR S DY BOR St AT s I (R R AR AR a0 B A &, FARRR e R
InRISK,, = B, + 3, * Policy, * Post, + pX,, + 1, + 7, + €, (0
Hop, i ARERRDARAT, ¢ RoRITE, InRISK it ARDVARAT i 78 t FRIRDIL AR (B HUED . Policy i
N, FoRp AR R BT EE Y, SEi SR EAE TR RDARATE 1, HA A SEZBUR R
ERATHL 0. Post t NMEMLE, RREGCOEHATEEOEI, WSS ST 1, HARRHIE 0.
1T AN A P P ARAT AT S CuS ST IR [R] HE AN — B, Al 2 IXE 2 ik i TR ge . X it Jy S5 HRAT U
FHOCHIFR AR R, v i RRBATMARE EN, y AR R e 2N, e it HIRZE . ARELE B R
F R (2021) [38IHIARAL L AU — B, AFShE | Policy i A1 Post_t, T2 FHAMAR R E RN v i A% T
Policy i, FHIAI[EE BN v _t B T Post_t, IXAH(E T4 55 2 AN nl 00 1) st e A8 &, 1 L g 78 29 1 T
BHCHE 1HE R
InRISK,, = B, + B, * Policy, * Post, * Green + X, + i. +y, + &, @)
NRE— DI TR ML AR AT S A5 B AT HL RS AR R, SCEE S RRARME ARSI K AE (20200 [39]1)
I, RS A AR A B AR B B BRSSPSR AR A8 FLI, T 9 LR 4 €45 DR 4 4
X T L RAT XU A HE 52
(Z) HumskiR

AR B REA TR E 64 K VER1T 2008 - 2019 FETHIBCEE . A< CE T Bankscope 4 % & Wind
BHEEIRTT T 100 REE WARIT A S5, BT 4RAT 0 45 Bis Bk 8, ASCHIBR T W 54 5¢
BHRITREA, (RE T 64 FEIRHCNCERIRITREA . N T B SRAE RIS, A SO T iE L2 4AF B A
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1%F11 99% A7 k4T T 48 )R Ab B,

(=) T=mE

KT WA SR ARAT KIS AR &, FR IR R — S0 be i, [QREAR & 5 B0 TS 4%
O, WA AR, ARWHE. Z 5. A UELEAMEMREKAE (20200 [39], KA Z EHEHRAT
KGR, Bt R AR

_ ROA, +CAR,

" 5(ROA,) 3)

Hr, ROA RRBATH BT I H; CAR RpRBITHHRAR ER, § (ROA) FREE IR
MIbrRiEZE, B AIR S 25 B ARG L2 AR DABE = e 2R MIbRiE 22 . RN Z B 900G 5 R, B
AT Z K, BT RGERE, BN, AT RSN R ERTIR, ASCEE Z B R
BAT R PRI &, HHBEAR LR, NRITGREHATREERLR.

KT OHBRELESOEITEIRRIIERE, FARAEFRF (2018) [117EM FLLk (5 Xt il #%
R AT NIISEI RS, K5 2012 4F (SEEAETE4R 1) 10 IE ST A Sk s DY BUR i 47 0 35 B2 1) 3 0. 720t
Befi b, FRER] 2012 FfFIEA HARA R R ARAT ZE T B4R O E 0055, AR Tl T T A B % K
WARAT (HETTRE ) R EE PERBUM B EE I (] 55, B &5 K ARAT T R SR e E SR IR (], EARRS
[N 1 fim. R FEFEATE LT MG SR o O AP 5 7 e F e RE, WREAN 1, SN 0. H4h,
T TEESFEART (STt he) P aERe, HEARISOET S ITRRELLE, 1Eh
O AR B 1) 5 — MR

1 BTREERNELRITREETES

AT SR CF DX AR AT ax (F PRI ARAT
2012 FERUHRAT . HBREERAT . HRIERAT . DOlHAT . dRiRAT

AT BRAT . AOWARAT . TREAT. T ERAT
P HUT WAMT. RAESUT. SSEERAT. PEERAT
TWERAT . EAAT . TLIMRAT . SERARAT

2014 AT BUNEAT. WIRERAT. JOREUT . AT
2015 BARTEAT BTBRERAT

2016 TLHHRAT

2017 K HRIT

A ) A DR 30 R MV ARAT KU (50, 228 A IEAL, ASSCIEH T DL i AR & EARAT B B XU
PERDSTH, ASSCHEH T RAT I RATEAIRE S RTINSV e & . Hrp, DT BB R
WU E R BACRARAT IS, DUBRAT 1A 5 B 57 (1 BB B s AR AT BRI RE /0, DAARRLR SN 5 B E ki
AW HAE B EARAT AR RSN S L. R IT T, AXSHT 74 (20200 [SIIATFL, AT GDP
KA, M2 KRR E NN ACHE IR, 1Ah, RS8R TR, A GEHE%E THRAT
FE TS YT R MY ERAT R 15 O A R AR AT .
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w2 ARG

A A X WME  BE bEZE ROME RORE
risk PRI ARAT AR 768 3.71 254 1.651 572
green S ST AT 768 1.78 2.932 0 9.511
roa AT E AR 768 .01 .009 -.06 .108
NIIR BATERIE HEL 768 148 136 -911 1
size FRAT A 768 26224 2248  20.011 31.036
gdpgrowth  GDP K% 768 7992  1.401 6.1 10.6
M2growth M2 KR 768 12.058  8.861 1.5 33.2
cpi W K 768 102592  1.675 99.3 105.9

Pq. SCE&ER

(=) EERIVIER

SR RREE R IR 3. 55 (1) FUMIEE (3D 5173l 2R A F2 A AR ] 5 2502 A IS T8 [ 5 R0V P
FARRRARAT M IR, 55 (2) FIAES (4) FIEMMASRATIURL. HRATEAIRE . BTSSR 4R
17 ETifE DL GDP R M2 B FR DL [ AV KT AP A B . 49R BoR, T B IASEHI A&,
Policy*Post [ R EURL N HEF . XYW, SREOEITHNFEERNZE Z 80 3.7%, d1F Z Hsh,
JRERER, - B 2% 5 BF A BUR RN AE A ERAT A XU BRI 3.7% . 1222 B, SRATEAIRE ST RATHASS
FI RN R EOYIE H8 2%, BHIBGR & AFIRE 5 2 To L ON S5 F A7 R T SR RARAT XU o T ARAT A A
RGN A RBO 0 BB, UL ML ARAT IUBGEOR, M7 AR BRI TE B R, AT A Xz
o B (3) FIMEE (4) FIMEERE R, TR GMAZHIALE, SOETHHKERREEZF N, 5
(4) FIMEERFTR, axOETHARER 1%, Z RSN 1.3%, RIFEDVART B9 XRCR 2 PR 1.3%.
AL, ARBE 1a BROL, BIZREAEGEIFAEXTIS], AHBGE T DI A SR LA, BIAER B2t Rk e AL 2 DT R
(RIS, 3] DARRAR R L AR AT PR B o

&3 HERVFLER

(M @ 3) “4)
risk risk risk risk
policy*post 0.042%** 0.037*
(0.020) (0.022)
green 0.014%** 0.013%**
(0.003) (0.004)
roa3 8.731*** 8.092%**
(2.154) (2.152)
NIIR3 0.219%** 0.192%**
(0.053) (0.053)
size3 -0.066%** -0.070%**
(0.016) (0.016)
gdpgrowth -0.032%** -0.029%**
(0.009) (0.009)
MIlgrowth -0.001 -0.001
(0.001) (0.001)
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cpi 0.007 0.007
(0.005) (0.005)
AR [ 7 258 Yes Yes Yes Yes
I 1) ] 25K Yes Yes Yes Yes
Obs. 768 768 768 768
R-squared 0.008 0.124 0.026 0.135

Standard errors are in parenthesis

#4% 00,01, ** p<0.05, * p<0.1
(Z) ZHFTEERE
W Z2 7 RS 5 L AT A AR IR, BIFE U IN [R) A2 A S it % €15 DY B B i ML AR AT AR 52
it &3 £ 43 GRS AR P MV ARAT AR A B DR — B IR AR SCATaRIA i, AN R R ARAT TT R 43 (013 B I TA) A
[, HIASGER ARG TR B BRI R . AR LS 2 Beck (20100 [40]HIBFIL, N5 ARAT BEE
SEH SR OAE BERIARS I A, AT 2 BT, AR A X0y:
InRISK,, = a + B Before3, + 3, Before2, + B, Beforel,,
+B,Current, + f; Afterl, + p, After2, + B, After3,,
+f; Afterd, + P, After5, + f, After6, + f, After’,
+p After8, + X, + 1, +y, + ¢, (4)
Hrr, Before. Current Pl After JRDVARATHEAT SR O BYHIRT n 4F. HELULE n SERIIIME .
TARSCFEAR A 2008—2019 4F, TR MEARAT7E 2012 F 2 J5 AT 4k B DRBUR,  RULE 0 I ARAT IR 2
T4 BREARE ., KAXSHEARASE (2022) [41fk2 EILEANER A T7E, R A R AT-4 12 A
I HIF R 5-4 Wl i, ASCUA-4 WIOUFE R, AT BRI AE AT = E A5 DL ORI 2 5 77 & AT AR 56 .
FIRE, B T OLIE R AR 2019 4F, ASCEZ R ERAT RASGOETTE 7 FERZERM. 45580
K1 R, B RATIAT SR OUE SR BOR T, I A IR R R REUY A B, USRI iR AT 550
HEDNARITEBRR 2 BT R L RE 2R, FFa-Hradnkfs. Wik, EBCEKEE, AT
BB AR R RAT XU, AEREAT ) (B 0Y 3 4F )G, SROUE BN FLRAT Z BRI IR 35 N IEIFAN R
Tt Ui T Sk S SRBURAT L AR ML AR AT XU R BOCRON, (H BAT 3 AFI (A i fE 1. S (5 SRR AL
SLAFAE J5 BT DL 5 T AT e, — D7 T ] BE R RN FESR S SRS R AT, b T (B PRARAE S
AN AR TR RA A A S35 H o R A S5 AR ROSL ) [ g T35 20200 [5], {HAE SR 045 BY St A v J5 3
Bt 2 A5 DY A RSE, ] DA 5 B BRI AR AT AL B PRI XU PR o 53— T THT PT RE 2 Ry
FELR SR SLIERRT ], ARAT R SR (0 5 DL R AL 2 AR RGR B H IE AN B ANBE S 45 21 S A5t CRRATTA 5K
W, 2019; FIRRAMEEF, 2022) [42-43], )Gk A5 DTS e ], Sk (5 STBOR N r L ARAT 74
BRI T IR = 1 RARAT BB R HE I PR 1 AU .
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Effect

1 FRERBERM B RITREA FTESERE

(=) TREMRm

1. PSM-DID

N T e IRTIT R Sk (045 B3 1 R ML ARAT 5 HAh i L BRAT AR AR Sl A R GitE 2 57, &K DID {4
THER R, ASCEE—2R A PSM-DID J7iEdE T AR @ A 8 « SR A Logit #5244, DA policy A&, LAMRAT
‘AR BATAERILE RO G EG L BRATAURE . ARAT RS B A R UL AC AR &, AR5 20 R R R
IEARUCECTEREAR 1 1 DCRCYEE A TAEAS T AL .

H J6 EBRBUR S R AR S, RN LSk (5 DY B3R St 7T AR 0 ERAT 5 R St (3 DR AT 1EAT 1A
357 ULET, MR ADCECEARE, S 5 BOR S 5 0 BE 24T AR UL ET, 0 B DT s v oK H 30 A 3 X
TRUEFEARBAR G — M. 2%, FETULECEEE B OO T e, SHcEREERFF—8, [BE85 Rk 4 o
s o 5 (D FURNEE (3D B R AN AR A A [ g 850 SR ] 2] 5 2807 B 45 €845 B4 BBUSR 280 AT
SHOAZ T BT ERAT KIS RS2, 25 (2) BIFIZE (4) F43 R InN T A N 4 1) AR & s 4 (13 DuidEl
FRNNEREOAZ TR B HRAT WKL SE I . R AT DL IR 2 IS HIAL &, SR 6O f5 05 BUR N
MEREAZ I BRI RESI R E NI, UEHARS RIS RAaE, RIR M ARAT I e g (5 0 mT DARRAER XU 7K
RS TR 1a.

% 4 PSM-DID EYILER

1) 2 3) “)
risk risk risk risk
policy*post 0.040%* 0.035*
(0.020) (0.018)
green 0.008*** 0.007%**
(0.003) (0.002)
il A No Yes No Yes
AR [ 7 258 Yes Yes Yes Yes
I 1) ] 25K Yes Yes Yes Yes
Obs. 232 232 232 232
R-squared 0.157 0.305 0.201 0.337

Standard errors are in parenthesis

w85 n<(),01, ** p<0.05, * p<0.1
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N T RIE PSM-DID J5ik A R, ASCHHBEAT FARRN AR . IEQ0RT SO S5 SRR, s
XA PRAR B BAT RGRAMERE Sy RN, R B IR HEAT VLGS % A8 A AL PR AL S P ZH ) oo A1 i 15 AR 15T
i, AR EEA ARG R SRR R FE ZE . EMAAEREFZESR, WHEF PSM-DID J5
EHIN o ASCIE VL ECEAT flivh, X EEULECRT RSS2SR, a2 B AR e A i 22 45 KIE 46 /)N, PSM-DID
FEH R o

2
|

1 1.5
I |

kdensity _pscore

5
|

T T T T T T T T T T T T
0 £2 4 6 8 1 0 2 4 6 8 1

Propensi}y score before matching ’ Propenéity score after'ma(ching
Treat —----- Control | ‘ Treat —----- Control

2 AT R R85 5 T

2. LRI

FH T AT REATAE — L2 00 I ) 7 AR AT B S U HE (R 1 A (5 DR BORNT T ML ARAT KU 2 52 B3t . 72 (]
I B W 220 A T, —fRE AT S Liu A1 Lu (2015) [44] 30, EBEBENLAE oSz it 41 i 77 k47 2257
K, Kok 5 B S ARAT KU ()i il RS BE AL, HERR B AR BENL R Z i B2 . H BT A SCh 2 1) S
R, BURR S ZER, FINATSRARKRL (2022) [411H73, [FINA B S2 0641 R 1048 & DA K A
Fpii AR, BRSO ARAT BEA L EU T R S S SR BOR WA TR . FIH Stata FAFH4IE
D A TRBURNT 64 AN FDIERAT Y 500 RBENLM T, RFXBENLIME 29 DMEERATIE A SREGA, HIT RSk
AETTECRIENLS H, 53] 500 AEMAE R, # 500 N REIAZERE LI p 0 A RPERF . 2R mE
3 Fiw, BEMLALERSE K Z 49 TE 0.005 i, H K R PES T 0.1. 1S brggk s 55 il 4R AT
KRR ECR 0.037, SRBEAKKLSERARENZER . RUEMERKEHE—PUEL 7RI la.

mF o
40 60 80
1 1 1

20
1

o -

-0.020-0.015-0.010-0.005 0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040
ftit 2%

3 FEHAE AGATTHE R EMEE R KT
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3. Bt R L B

it — R U R A DR R M ERAT RS SR, Ao T A R ko 4 SR AT AR A 5
FH T2 F6F U () 58 XAN—, BT SCAE A Z ABRAG v R M ARAT B9 RS o] BE AR AR 22, DRI A 70 FH B A 7 2
F (CAR). ARITFHE (NPL) KREMRBREREFATIREERR . 5 (1D FIHH 78 OE 0 EER
B 2s FARAS ROVR A, BEMIRg9RAT X, 28 (2) FIULE] | RO E N 1%, ARGRENST
B 0.6%. 55 (3) FIULH] | RO G 0XFBUR N 228 KA R R, FMRgsRT ), 5 (4 FIEm T
SRS RGN 1%, BTARTTERSWEMN 0.4%. @RS IeE FIRGE R —, TwRMNEAR
ARRNME, ERMARITHKFNMER K, SOGEWRBERSHITHRAT K. F v — B uEst 7R
 la.

* 5 BREMBTERMNEITER

(@) 2 3) “
NPL NPL CAR CAR
policy*post 20,038+ 0.0207%%*
(0.014) (0.007)
green -0.006*** 0.004***
(0.001) (0.001)
il A Yes Yes Yes Yes
AR [ 7 258 Yes Yes Yes Yes
I 1) ] 2552 Yes Yes Yes Yes
Obs. 768 768 768 768
R-squared 0.217 0.208 0.202 0.204

Standard errors are in parenthesis

w85 n<().01, ** p<0.05, * p<0.1

(E) FEMEDHh

NI AL AS [ A8 BT AT B F T e 8 DO R L ARAT RS OS2, A SCRR R ARAT 42 BT
A NEA AR EAG A, BERAFRSRRRRAT, ASCHHT TR BE . A Hrd Rk 6 fos, 3
T3 (1) FoRER 5 STBERO AR E A HRAT KU BRS8N, 7] DA 2R 045 SRR Al A HRAT KU Y
MR L E o 1 (2) RoRGREAE LT A0 AE B A HRAT RIS IR, 7T DU B 2%t ST0 AR 1 noxe
FEEAHRIT R SR AR E . 51 (3) Rongr s WTBCO B AT KU MBI, 7T LA H
Z 5 PTG A RAT Z ERRBCRZEOVIE, DR 2 (5 TSR T DUE 3 PR A HRAT I XU . %1 (4)
B e (AR BT AU A ARAT UL 2, W] DA HH 2 A5 DT 00 B S et [ AT ERAT Z RSS2 R R 2%
NIE, VLR 1%HB A SR A5 5T, A RAT I AR N BE 3%.

*6 REMDNER

(D (2> (3 (€]
FEEA T FEEA T A AT A AT
risk risk risk risk
policy*post 0.007 0.076*
(0.025) (0.040)
green 0.007 0.030%**
(0.005) (0.010)
A & Yes Yes Yes Yes
AR 5E U Yes Yes Yes Yes
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P[] 3] s R Yes Yes Yes Yes
Obs. 348 348 420 420
R-squared 0.161 0.167 0.113 0.130

Standard errors are in parenthesis
**% p<0.01, ** p<0.05, * p<0.1

FRAET BROE BUB G AR AT S5 AR A SRAT R UL, A RAT W B SR B R S5 T e <, XA
HANA T 5583 1 XU 8 BRRE LA ORI IR 1% AR T AE MBI |, A HRATIE A E
DS RS S,  r EN RARAT S M W UM TR AT 2 ™A% (R T AR 5 1%, IR R E B RR A 1
EARATE BRI E By 5K, AaOERE R, EARTRS V@RS, oz iias
ARG O RN SIS, R PR B A= 2Bk 55 K e oA BEr) Al . PRI [ A AR AT T R 2
DYBCR A A T4 /N XU -

BEAk, ASCIEARYE ERAT BTG BRES A 70 i P ML ARAT AR A L ARAT, =3 e A 4 R sk 7 i
e FHF (1) FoRax E SEESRA AN FLARAT RIBOR RN, 7 LU 20 05 DY AR i ML AR AT
RSN 25 RIFARZE . 51 (2) FoRax tuE ST A AR R L AR AT XU 52, AT LA 2 ufE DX A
AR A TP AR AT KBS 2 ) 25 R AN 25 1 (3) IR ER A0 A5 DY BN Sl T i b AR AT IXURG: Y B S v
RONE, AT LA H AR (5 ST T RV ARAT Z (B A R B OV IE, S 5 BRBOCRT DU 25 BRI T
MV ERAT IR o 81 (4) R A5 DY 3 WO 3T P L ARAT KU R 20, 7T DU H 25 5 ST A0 484 v
WHTHRAT Z (ERRE S R B E NIE, BRI 1% AU SEaE 08, 8 AR AT A XS R BE 2.5%.

xR7 RRMDIHER

@P) (2) (3) (4)

RAHRAT RAHRAT WTRAT WHTRAT
risk risk risk risk

policy*post -0.037 0.108***
(0.033) (0.022)
green -0.007 0.025%**
(0.007) (0.003)
A & Yes Yes Yes Yes
AR 5E R Yes Yes Yes Yes
PIF 1) [ 2850 Yes Yes Yes Yes
Obs. 360 360 408 408
R-squared 0.004 0.004 0.275 0.284

Standard errors are in parenthesis
**% p<0.01, ** p<0.05, * p<0.1
5 B A HATRAESEL, TR ARAT AR T R R ARAT R UG, L@ A RS E A R B
NEERE TR, EONEER B &), HaRp S e M 1. sAh, ST RLARAT A
KM S5 RFAEAE 2 2 BV 22 R T 0 DX, B (R 380 Sl [RI R UL e o AL R I S # RS I, R
TN L B, I BB E A ) 5 A g B R, St g Rl dh QIR RE T AR ORI BE Dy
Iz o AR BNVARAT B4R (K15 52 R 58 AT 50 K HUAG R NAE B8 — P B o6 B R il Aol 2 v, ot
FANY R LA RS B ey, [N 228 B O VE e, B2 B AN RO e, DR T X 2t 5 JE 1Y
ST REAAAEATE s ARKI WS OL, MRS B el gk A mA%, DRI BHLAG 1 AR i ARAT 72
g5 PTG e R P i KBS 1, T3 Tl A MV BRAT AR FE T8O B A AR, G (5 SRR T
AR T H /N R -
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. HEISHR

S5 DI AT ] Fob B SRS 7 MV ERAT R UG WE 2 KB ORI 7R B2 v T AN LE R B A 08, T i
E(2021) [451R0HF 50 SEUE 20 IR SE T 43 s DR i M ARAT BOAE A2 USRI N A . BT K&
IR T AN LE B BORIR NI FT, Ao WAl A 2, BB DL S BT P X R A T IRV 14 A 2L
M TIRE -

(=) RahtExd e sR1TXUBE BY o 1 38U

2% 83| [E A RAT AR E A BT R PR IG 25 Wb, s SRR T B BRAT RS, (HIRARA B
AR EARAT AR . BRI TR AL, AR A LIRS AT T R T, 255
HAEEE (2014) [46], BEE NI

liquid, = B, + B, * Policy, * Post, * Green + X, + i, + 7, + &, 5)

InRISK,, = 4, + 4, * Policy, * Post, * Green + A, *liquid,, + X, + 1. +y, + ¢, ©)

Forp, iARERRLARAT, t RoRISIA], liquid it NRAVERAT i 78 t SERGIRAITKF, T sh A & R
LRBIETE 7 78 R R IR BOEIREL, A XSRS (2021) [47], Rsh i Ay ah K -F rARE
AR, MRBIE R DOREN B s tE T fok R, HRZE SRR (2) —#.

RS (1) (3) (5) FIRIRERE LT AU 2 [ B ML ARAT « AR A A ARAT DU A R ARAT H sl Pk
MR, 2 (2) (4) (6) FIRIREREE LR BRI VE Lo Ao 4 [ ARAT . AR EAA AL ARAT DL EAT T
W ARAT KU I . NER (1D (5) FIRE, SREE T B sl VE LR ) R B O0IE, IX UL AR 2%
AT AR, B BT RIRBI IR K. S (2) (6) FIRE, L5 FE Ao i ML AR AT KUK A 1% 0
HEARENA 2, P15 ZENIE. RN AT BUREL, s P RAE 10% 805 KT TR O81E, RIyshvEsin
LA ARAT R I .S58 % (1) (2) FEk (5D (6) FIRIAT LA Wi sl it b A4 s Rg i 3 b A A
FH . BISEIRZR 05 D% 0 400 2 HE A 4 ] Ve o e I BRAT DA B A BRAT IR BN MR L 3%, TOARAT FR S 1 1 iy B
PECEMLARAT MBS BRI LBAh, SERTEUE Y, SEsh PR T i b AR AT PSS P AR B A AR AT AR A B AT 2 18]
RGN, (EARL T AREA R RAT, EA R RAT IR, A SR A ST E . T
SR Dy AR A A (A5 DT H AR KRS 2 (Y I T 2

% 8 FRIFTASRIEFEIRITRIE F AR EITHER

(1) 2 3) “) (5) (6)
4 EHRAT EEARIT EH w17
liquid risk liquid risk liquid risk
green 0.014* 0.012%** 0.005 0.007 0.032%* 0.026%**
(0.007) (0.004) (0.009) (0.005) (0.015) (0.010)
liquid 0.096*** 0.107%** 0.089%**
(0.026) (0.035) (0.042)
il A Yes Yes Yes Yes Yes Yes
AR [ 7 258 Yes Yes Yes Yes Yes Yes
I 1] ] 2852 Yes Yes Yes Yes Yes Yes
Obs. 768 768 348 348 420 420
R-squared 0.117 0.161 0.222 0.186 0.088 0.169

Standard errors are in parenthesis

w85 n<().01, ** p<0.05, * p<0.1
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(ZD) SIS Ml SR 1T RG89 o A L

ISR S PE R A RN SRR 8 AT TR A A AR A X (7) Al (8), Hid,
Innovation_it AFNVARLT i 76 t SEMIBIHIRE /1. 704 (2010) [48]35 H SRl AT AT LLIE 2 B WA S 454,
BT Al R ThRE A 78 2 LA i i e 4 E BRI SRAT I 82, SR EEIRE. AXs%
JHEESE (2012) [49]VA S R iss: (2016) [SOIIRRFT, EHCATF2E 2% S N/ IR NR R R ERAT
lFrae 1, HRZES R

Innovation,, = 3, + B, * Policy, * Post, * Green+ @X, + 1. +y, + &, o

InRISK,, =4, + 4, * Policy, * Post, * Green + A, * Innovation,, + X, + 1, +y, +¢, )

ROM (1) (3) (5) FIRIRE S LT 2 B RV ARAT AT RPARAT LRI T i ML AR AT BT 1R
M, 3 (2) (4) (6) FIRIREOAT BB QIR IR XS 4 R ARAT A B ML AR AT LA 3 7o ML AR AT HY
. B (1) (5) BIRE, ZREEIEHE mLRAT BT R BRI, XU R SR 5 000
BRI, BATEIHRE /I3 9s. W (20 (6) FIKE, SREufE LT i Mk AR AT XURS: (5 00 5 B A [m] ) —
B, VhEFEOVIE. RN ATCURIL, QUFHEE 10%M 82K T RE 9k, RIEsE Aol i 81H e 77T ARG
FARIT MBS . £56528 (1) (2) FIEk (5) (6) FURn] LA AR AR LR 2 A, BIHngrta
{5 DT B 2 1 55 e P V0 L o M ARAT AR T R M ARAT BT BE 775 1T L ARAT (G387 E 7708 9oy EL 41 55 4R
AT o AHEE AR TMARTT, i i ARAT RAT S ik 55, DRI o (5 D00 H S e s X HL B
VESEIUAT R T o R 3 T7 Fe MEARAT AL AR B 5k, oMb 55 AN R, PR L BT 1 B v T4 DT U B
ORI 0 5 25 A T AR R ARAT

* 9 AREIFFAHIFRALRITRBE P A B A ITER

(1) 2 3) “) (5) (6)
4 EHRAT RAHRAT WlTRAT
liquid risk liquid risk liquid risk
green 0.027* 0.013%** 0.012 0.009 0.055%** 0.009%**
(0.016) (0.004) (0.029) (0.007) (0.019) (0.004)
innovation 0.025%* 0.017 0.036%**
(0.010) (0.015) (0.013)
il A Yes Yes Yes Yes Yes Yes
AR [ 7 258 Yes Yes Yes Yes Yes Yes
I 1] ] 2852 Yes Yes Yes Yes Yes Yes
Obs. 768 768 408 408 360 360
R-squared 0.299 0.140 0.336 0.165 0.295 0.297

Standard errors are in parenthesis

w85 n<().01, ** p<0.05, * p<0.1
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7~ BRERR

AICHET 2008—2019 FA [H 64 D MARTT B A& 1 ax S STBGR A B ARS8, R 0 22 704
RIBTFC 1 S Cuf DI P ARAT RS AR R0 o [ IR SR Y 22 ST 00 22 7 AR 7 2 €645 D AT I 7 ML ERAT XL
B LSRG B . BBAh, ASCREA] PSM-DID MR, 2@FiRats . B pire A B 45T it — A e sk
UERIFFE 45 R BIAARYE . DR AR ST I 1] 45 46 SR BRAS A0S D ARAT IS, A SOo A B ERAT . dEE
A TDLARAT ST DL ARAT DURRA ML ARAT #EAT 1 5 BRSS9 AENLRIG I T3 T, A SO i M ARAT sk
PECL R BUTVEREAT 1 A BRI B 52 . BAREE IR0 T — A2 R ML ARAT T J 4 5 53 ) AT PR AIRERAT R . F
PRI E S S O3 DU BOR R A AR AT KU IS 3.7%, I HE (5 TR ARG K 1%, 84T AR FEAR 1.3%.
RS ITEOR BRI ARAT R B AN, (EEA 3 R B 5 E . =2 ax tufE bEBes
AT DA 55 B A T ARAT (5 P KU, (R R AT R ARAT (5 F KU M AN 228 2 5 DR BOR & 1 5930 1T
P MV ERAT RS, AR A BV ARAT M A R o DUR AR BRI SeRe R B A E R, RIS
ZRAAE DT O BT LUK 56 [ A P ARAT B E AR T R ML AR AT BT, 2 T PR T ML AR AT XU o

e RO, ASCRE 7T LR BORE W B, IRAHERSOEINEER. mARAT V1% 2
FREET KGR G TEARE, SR A HRAT Ml A AR HERE SR (A5 R38R o (RIS ARGE R sl 28 Py v A RN B
UESE R, BT R LU L A & SRR BAT SR COUE 08, R A BRI IE AN, AW s K
EETEAR . HIR, AW E SO o IRIEASOSERAT BRI BB A BN IAES R, R ARAT
AP EE QI S OB T HIAR S R i, X ER A PR AL AR A 4B R AHEAT G, U RIS 0 e ™
A Z AR, 3, BRI RSB P RAT SE AN R SR B IR EOR . i T2 5 DO i ML AR AT (5 F X
R B T, AURREA LT E, RO S I RV E T, GRERRHE TYBOR 2 3
TRADPATRE . BRIEZAb, BRI Z0 K [ A HRAT O % (5 DR BOR R T S B, R BUMIR A B 452
Fiy WIS A . XTEEA RATR UL, A0 A T EUES R SE i S 5 D B MRS L], 7R
X AT PR A RHEAT O [RII , 2 SEAR S 2R A5 SRVTAN AR v o BBURFAE NN 3000 A5 Y XIS, M B 1 ) R
JSIAZIE LG 2 R, SR ARAT YRR O E ST XTI AR T S, HERSAHNE &
RIBEEIRSS, T RAE SRS TR IEIER, WA R BRSO GRKT, Wi s e bt KRR
RAEPEI; X TARRATI S, HAUHRE I B g Hax O E IR A A AR AL, PR R SRR AT
SRR, WRERE BRI, DAHE AR FRIE Bk

95



[ By b2 1O oF B

International Monetary Review

(&£ 3R]
[1] KK B AE R G H FERTBRITH FERNHE XA R E—A TP E 29 FHLRAITORIEFRLN]. LEE
#%,2019,(04).
[2] Weber O. Sustainability benchmarking of European banks and financial service organizations[J]. Corporate social responsibility
and environmental management, 2005, 12(2).
[3] %, BB d, AR L4 &2 S BUR T B AT 4 ) Bo BT —— A T KIS T L AR AT 89 7k B AR K 3 (0] W & ) A4 &
5,2021,(08).
[4] Mathuva D M, Kiweu J M. Cooperative social and environmental disclosure and financial performance of savings and credit
cooperatives in Kenya[J]. Advances in accounting, 2016, 35.
[5] TTAETAR, £ 4 AT R B TR LR IFENRI—E T HRAEEMN A PSM-DID~1 s A3 FEH5AT[1]. 2 857
7,2020,(04).
[6] 4L, 8%, L2, F 2 £ B E R T H A TR LR H HAIFT—R T RAEF 4 DID AT &7 &
4%,2016,(01).
[7] Finger M, Gavious I, Manos R. Environmental risk management and financial performance in the banking industry: A cross-country
comparison[J]. Journal of International Financial Markets, Institutions and Money, 2018, 52.
[8] 28, 2%, ZEFFBEFEREEQIIAR [J]. TEER, 2021, 37 (06): 173-188+11.
[9] #HSd X4 e T MHmt BEe 2% K [J]. FEAC R 5303, 2019, 29 (09): 83-90.
[10] Z4%, 304 2, 5%, FEAR T B = kA R0y R —E T F B4 @R [J]. Z5FA, 2020, (01):
37-43.
[11] 7 & 255 H . EAZ R R T H e E 5 F o R a8 4T A 2[0]. £ /847 52,2018,(12).
[12] 2 EFT. FERTTALRTEZTHZOT—E TP EHLR/ATHEIESH [J]. R F T RFFR, 2019, 16
(04): 52-60.
[13] Fkstk, B AKAE, S EAZH. AT A MARITH 5508 [J]. 28k
[14] Tk &=, F R AP F 4%, e H. NIPRBRE AT LRITESF ) ——
FAF 5, 2018, 33 (01): 91-103.
[15] TTAETR, A8, 4 EA5 B FAFAME K 3T R 1FHEPTRI——& T RALEM A 49 PSM-DID~1 s Az E 541 [1]. £ak
%, 2020, (04): 112-130.
[16] #hbAk, 25, F IR &, F N A LRTE T AL R [J]. £akitiz, 2017, 22 (10): 31-40.
[17] Fhectl k5. B4R ITL2ERIE 5 M 551k FRE L 5%oatdi A [J]. £akitiz, 2021, 26 (02): 37-46.
[18] FHE Wk, ZE N HLBITHAE RN Hoh [J]. a3t 5% &%, 2020, (03): 26-31.
[19] A7 K, & K45, SFEAZT 5 H LAATHFERNEE E [J]. LFFA, 2011, (03): 103-107.
2
[

F R, 2019, (02): 43-61.

7,
AT 9 RETHLBATRIEF T [J]. &RREF

0] HAE X LIE. A THEAFTOAE T LBATHRERNEEZIKRZAL [J]. FEAD-TREIRE, 2013, 23 (S2): 264-267.
217 KA B, T MG ARAT R . T BAAE 5 SR H R -F[J]. 2 F41 R,2012,47(05):18-30+70.
[22] & 75, ¢ HF9F, 2 SR AR. 2% €43 50 3 B DL 4R AT Sy 8 5 MU 69 R R
5, 2017, (09): 72-77.
[23] etk Ak, K . 4R &4 AR T 1 L AT AU AR AT 6170 2 F o B ARAT b i @ RERAF R [J]. M M2 K
238, 2020, (01): 68-77.
[24] HH R EELRRAET B IE B A Z F[T]. % KEFE,2017,39(03).
[25) Z# M, ARAR LR FEETEARGTLLYRFTZED) AT EFELLERBTREIGAAN.TEA
2 -3k 5 3R3%,2021,31(01).

A AR AT AR ESAT [T]. £RRAJE

96



IIMI 2024

5 130
[26] £ &, & A8 & B2 F 4 E44A 692 akT % K R AL T RIS L[] F kM 2 K55 4R,2015(11).

[27] TR4% 6, F W 4. B B AR AT 4 A2 SN0 5 5 3R T 8 SEAR R AG M E[T]. ) AR £ Rk 1R 5 4R,2011,26(03).

28 BA H R FERETFARBETFTELLBERAND? — AT (FEFFTHI) VEARERI.PERREE
7.,2021,13(06).

20] FAHE, & T EAZ B E TALEM A SEEI].MA A F,2021,21).

30] LAE, ) AR A TR &30 & B B R ARAT IR RIE F AR R AT [T P BA O -F R 5303%,2013,23(S2).

31] Tl M2, B 7 5 A3 0 & RbAT S B AT BAVRE /1 [J]. 401 B 5 5,2021,37(14).

32] Relano F. From sustainable finance to ethical banking[J]. Transformations in business &economics, 2008,(02).

33) kP, B G EE AT B H LR KRG YR —RE T SBM-GMM # A [J]. 4% % 47 52,2020,39(11).

34] BBEME EEAZTALA T & E B LARATLE S A E F WA R[] HH44444,2020,05).

35] 3 R AR EAZR. AIeE il B LT H R E KRD] M E 25 5 $%,2021,42(05).

36] PR, EMEAZ FE A BN B b 5T Re 98w 69 X R AF ——k B £ BRAT LG ERIE4E 5 2 R[] R & 5F4
%,2015,(07).

BT Th=, R R A FH NERFEER. WK ERATLBAIT TS —ETF 9 REFH LRITHRIEA L[] a4
5 5,2018,33(01).

[38] F 4o, F- . IR BLALH 09 & SRS A B w B RAT B R R ——% A KIZTFEBAK T G =G IEHE]]. & F 5
%,2021,56(02).

[39] R # 4k, 13 K & 4 b b 2 S AL AT T L A6 Hoh T s —— A TP BTtk A RER[I.a R F i+ KFF
4%,2019,16(06).

[40] Beck T, Levine R, Levkov A. Big bad banks? The winners and losers from bank deregulation in the United States[J]. The journal
of finance, 2010, 65(5).

[41] QAR 40,3k T3k, T AR AT IR B BUR 2 T AR IR T AL BB —k A B RAIH AR T R S HOR A 2 e [I]. P B T
Ak 2% 37,2022,(06).

[42] KT, KA ELEFRRI B LBTHAD? — A THEE RGP ARKE[]]. 28k KA 7C,2019,07).

[43] PR R, AT G EAZ T3 B LRAT 2T H AR AT R—K T IR B R P AR [1].4 88 1 F 5T 52,2022,(03).

[
[
[
[
[
[
[
[

[44] Liu Y, Lu Y. The economic impact of different carbon tax revenue recycling schemes in China: A model-based scenario analysis[J].
Applied Energy, 2015, 141.

451 THE 63 BB T SV AT, SFEFTBRS B LRTM 5
J]. & 8822 5,2021,(07).

46] B & B, et EAR. P AR AT T R AR AR RE[T].00 FAT 5 i & ,2014,22(05).

A7) i RAAR B GES R T EUR, R R RIS AR AR[]. 2 F4F 22,2021,56(08).

[48] 7h & BUR F @) AT B AR AT ok A R B R A F Malmquist & & 20 F 45 8 09 5 547 [J]. £ F 4Rk #1 #&
¥.2010(01):122-126.

[49] A2 R LE N EH HLRTEFR2EEE0HXRAR—ATFRAAT LT A8 HERIER]I] LB M2 K FF
18,2012,34(03):45-52.

[50] 2 AR50, B, kMg BB M £ sk AT QIR AW i——k B 62 RMAITWARRIER[I.FMNULEKFF
18,2016(03):54-65.

AT b BT LR EE T SWE G ET

[
[
[
[

97



Il By 5% h VF 8

International Monetary Review

Research on the Impact and Mechanism of Green Credit
on Commercial Bank Risk
——Verification of Double Difference Method Based

on China's Banking Industry

Cao Gaohang, Gao Xingwei , Wang Tianqi , Tian Rongzhi

Abstract: Is it an irreconcilable contradiction between commercial banks supporting green development and
their own risk prevention? This article constructs a quasi natural experiment on green credit policy based on data
from 64 commercial banks in China from 2008 to 2019. Firstly, a double difference model is used to study the
impact of green credit on the risk of commercial banks; Secondly, heterogeneity tests were conducted on state-
owned and non-state-owned commercial banks, as well as urban and rural commercial banks; Finally, intermediary
mechanisms were examined for the liquidity and innovation of commercial banks. Research has found that
conducting green credit in commercial banks can effectively reduce their risks; Although the green credit policy has
a policy effect of reducing the risk of commercial banks, it has a lag of three years; The green credit policy can
weaken the risks of state-owned commercial banks and urban commercial banks, but its impact on non-state-owned
commercial banks and rural commercial banks is not significant; Increasing the share of green credit can enhance
the liquidity of state-owned commercial banks and the innovation of urban commercial banks, thereby directly
reducing the risk of commercial banks.

Keywords: green credit,commercial banks,bank risk

98



>

o

TIMIT 1 b 8% 1 i it

International Monetary Review

it B e T

(ERETER) RHEARKEER & HHRH M

SIS SR kRl SR R IEAOA NG 4 S PR SR AR A
VBT - | giee Grip) BARRARBERL. EREHHARNE
e I o L B 25 7L BT A BT 1A

B 2010 £ESIFILE, BETHEERALHZIARM
RAZF, FIHRBERDER. FEURT KRERMIA 5 EEER
/iR, BRNENEZESREVEMIEMNESR. HERER,
IEF®, HEMZE, HHSHEXERMERIE. HREE
FHEHEIWSERRENSRERG, tREFRBEEE
ERRITXAEN S RERHE.

T A ARELEAET 2015% 1M 8B M
e

ERESK :

1. BHEREDMFH. MRER. RAEH. BFE—ENFEARRNE.

2. FERRBETTIRRE. BRI, XEBER. HERRBEHTLAENME, 0
AREEMNE, EERBRRIEA. BRESIEERK, BEEEBRER BTRE.

3. & (XEhraR) MZfERA. ). BIEXEEE, —RAEE 20 F, LERAMEITRE S,
MIRRAEE B R B RbE. BR4R. FRIE. RE. BFEE. MAESEERE RN
iERR, FREBESRS,

4, RBHELFDF 6000 FU L, XHITELRM. HFNFERRRFIERAERRERZ
ERMERS, MESINETREL. XERFHE. TBR5SENHMEERIES L (&
FEILS5ZFEE) /BB RER"

wmaI
RISIEEIL E-mail, BB FEHAHEIFIEXEFR (word i) ZiXZE imi@ruc.edu.

cn, FEMERELER KR FHNEEEERNERE, WEGZR, TS, %

TRiEER A4 RITEDER “ (EFREMIER) 811", FEEMEEER. BRI BR4H.

g,

HRES it
EEHEERPRNAE S SHEARKELKE 605 E Hi4: 100872

(EFREEMITIE) JmiES



HDFH
AL

HDFH

) } FINCHAIN
| I SR B Mg

ABKE

MR SRS REFT T4



	0-银行体系结构与科技型企业发展逻辑
	1-新质生产力与中国式现代化的动力
	2-金融衍生工具能降低商业银行风险吗？（货币研究所）
	3-人工智能与实际汇率（国际货币评论）
	4-资本账户开放与全球碳减排协同：空间效应与机制检验
	5-资本市场与实体部门的金融风险溢出与宏观政策调控效果
	6-绿色信贷



