AEMEE . = 8T SRITRUE 5 WAL =

Yo HE G RAT R 5 R A 4

friefe RREZE B & XZ|E

ANEREAHRFEFEDRENHREET , R RFULEEH KB ERRNER
BEZ —, AXERAGSHEIN—BAET =, AR FEFUERMEERZINERE
TR, BT BT AT RAT R B % m, IF i SRR R B BOR . AP R R IR
P2 BT i 9 A BI RARATHS (TR R R, 38 7= B (AR B, AR AT UG T MR A2 B
ME BEPREMEELE WA HF L ERANBZ AR R, RTX KT
B OREERENE M EETEANT REAANTRERTAL Mk THERIFIES S
BORATREMGHMNE I TEEA T BARE T {5 oy 84T N A b 98 3O,
EWNFRERTRAASEAANTHEEBRATAR G 2@AF KL, B, £ 5%~ KT
TR, RS P IS AE R A 9 F M I 96 RAT KR, S R B OR R R

KW FFHF L RARNE ROBOK ZAFEBOE X" FE

(#

—. 5l 5

BEE R AT RS BRI | = RS — R R EORRIBE R SR BT & e ki, 1
B HRAT A B R B 5 R, I T B RRHECHE S RIE R, B R B R A Y 2022
E(ATRE A ) a0, 3 2025 4R T E AL AT 7 AL SE BT GDP # 50% 7,
XA BT S U IEAECN 5% R R R BB g, ARk, b B B ARA T A W I TR RE
R S5 BT AR T LA BB SRR 55 07 X, B8 7 Bk a4l i, 55 g [R) g f1 bl
IR WG T FR RN 28 R B R AT N BB L LR G5 A AN G B B A5 R B — (R BRBEIR R Bk AR A
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FERR 5 75— 2B 0T T 5 B A R I, B 7 B T A R 48 7E AN T O 7 A B i A1
FUERIDCR AT 5 P AAAE rE XA TR AL, 40, JeqT R AT RO BCF B T2 4R AT 58 7 4L
FAMEERAZ —, BRI, 578k 20 sed i =45 e TR 5 — T
A AR R 5 | S B G KON R 5 4 i B 5 | | DR ER AT — 3 40 % 4 B T B e
Rih PR, AR ORI 2 AT T & Sis ] 56 N TR RESE B REAE P, F B AR
AL T AN AW I . B9 1 1 30 2 B i AR A T AR R Y XU KT ol T
REIEHA A GEFCH HADGH LR, B 29 348 T 58 8 Bl ULA (Fuster et al.,2019) . B, AT
BB AT W T % 55 0 T AT LA BB AT PR R I A Ml 28 75 AR 50 0 L 5245 /K | DT A T 4 42 4
A< B SR, REARERAT 1 AR KUK (5K — AR5 ,2021) o 45— BRATIE e 58 77 3R I B 1k
FEOE A5 DY BE AR AREAIR . 9% 7 B0 A 32 BB AE AU 458 T B Ak B i Bk AH 4L 1 A
B A ST T 3k Se 1] BRI 220 ROR Ml 55 RS B 45 R S5 2 TE 6 AR AT B XU K F 7 AR
HAZ B #2152 0 ( Campbell & Kracaw, 1980 ; B3 AR A1 H JI1,2020) , 2 =, BWIT %=+ 1b5,
P EBFISN R I A RCR W S R P K R H R Z — BB A R TS RAT
ISR M B T T A 0 M AR, AT IR A 2 ol U % T g 91, 0 6 T 10 % Je 4R AT
BT A BRI, R BT T AT LAY s BT T BOR B0 AP (KT, 2019) o MIEAE ARy
BT, 5% T 1) L - AR B 2 52 Wi 2 O 28 5 450 B, A BB 8 R R AT 0 % T A A A ( Stiglitz,
2017) o R P ARF T3 B0 R B A T8 AR AN E A M A < R A A ORI N ROUE A HE R T
AT B B At 2 R ERAT N R A 7 AR R ARAT BT BT A AT LB e AR ASOR | R A 4
JEA (R4 ,2020)

BUF 25 10 T L BRAT PN 3 R B A 2 7R o 2 Lo HELIEC SR R 0 T IBLORE (1R)3 4 7 3 858 RN S 3
BEAR P AR SR, OB PR R IR T 2008 AT [ BR 4 Bl ML S5 9 S B —— B — 19 5% T L
SRS BE R #4864 R RS 1) OUEE A D, 17 386 e ) 2 LR LR T B, ol AT A
2016 AEFFARHEN 2 A IEAG /R 3R (MPA) |, 3825 TE BT 5% T BUK 5 2 WL o R 1B 3 3 [m) 4 1 )
T “FARWTFE TS, 587 W TSR 8 T BOR &I RYWF 8 KRBT LUy R LAR JLZE B — iy
P T WL EARBOR 5 58 TR 22 8] B IR ) %00 (25 K 5745, 2017 5 Akinei & Olmstead ,2018) ;
A BRI B0 4 RS B AR SEA T — A 2 U0 B PR BRI, BOR S0t R AN B i, TEik ik
I IRE H R, £ 2 23 880 62 T BORO BE77 40 4% 19 i RN, AN H T 4 RS 7€ (Funke et al.,
2018) o EH ., Ao 4 BT TR AR WL o (LB SR X 25 WL 28 5% 10 S el A7 7E 22 S vk ( B2 A F

=% ,2014 ; Angelini et al.,2014) , WMELEEIT N ES SR R E R LR AR BRI BT,

e T 5 2 T A E 5, BRI PE B W2 8 (Kiley & Sim,2017) 55 =, #B2» SCHR TS T
W0 JEV I G A % o S AR BOR T B AR FHRUR (Jiménez et al.,2017) , BEAL, B P9 SCHERZ 9 T N FR
GEME KUK (RN = 5 ,2016 5 5 B4 ,2019) i 55 i 29 KU (2% 0555 ,2020 ) HR-AT KUK (5 53 Fi ik
B, 2021 ) 551 B BLHAHE  BECRE” BOR BIVE FIRICR

A SCHIA R TTER EEALHE LV = A5 S W R T SRR & T S R U e AT Y,
AR S ERAT XU Z A 1 6 RARME TR RE . 5 LIMERESEAH L, A SO R T 58 Ber e 5 4R
13 AU Z 8] 1) G 2R i N7 22 ) Sl A — MR I B AR AL R 2R G I W8 7 B - A X A T DU 114
TR SZ R, 2B AN A R 1 56 T N BB 4 RlRHEE (1 285 I SR8 VR AT IXURS: ) 5% il XL 3 ST 38 R R
PR R R SR it T SR o 5 — AR SO S A8 B L — M I B A AL, Jl i 5 | A BT 7 Bk
FREARATR RO B TR AL, AR L T A ROC TERAT XU (1) 22 B AR | AR SCHE A
Hh [ 5 2 1 T B B A R R A SR B A 3R R ST T AN [ W6 7 R A R RS [] M A i B T 4R
13 RS 224 8o 20 B P e Al ARAT KU 5 BUSCRE” P95 Z ] 1 5 2, R B P B AL g
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ARAMFERAT ST B KU AR E LA I S B M BOR A &AM T RERA L Sk, =, FE 5%
TR AR IS, o WA BT VAT By A T AU SR A3 1 BRI 48 . AR SO T R A
AR A B TN RIBOR 2L B ERAT XU I sl s B AN AL AR A K IR AR STE T 25 WL 15
BRI A T T % b e S DA B e A R T UL S R IR, AR SO A T
TER T2 GEHIE BT il 5 DA WA HEAL AR P AT KU Bt 1 BB , HA AL ) 2 A A
{EFIBCRE S,

HARWALHANT 28 — 3R R N AR R BOE S 5 =3 W AR S A T
HERIAL T 265 DURR > HEAT S AS BB Hr 5 58 Tl o e it — B THE SRS R T 4518 5 BUR
AL,

L BRI

ARICEET NK-DSGE FE5Y 445 7S il 1] Sh A B ML — M2 A A0 | R0 v o o5 S BE Aol BRAT
ARERAT SR | SR AEDRER T o ABseTH  Fh A 35 300 J BT AR 7 A A4 8 22 L A AR BORE Ay
IR BT TR, BLARATHE T I AE B RO AT o A SR 55 (2020) B BEE , 7ERE TN 25 i AR
FAEN R SRR B, BB I N 3R 20 i S i R AT . — 2R AR AT AN R A T
o, A5 BB ACEE S s o0 — R IRAT R T i B EE S50 B2 5 | ABRA T B = A A5
BT 507 B M AR AR ARRAT SR LT EE R ) R DR R B RAT B AR L
LA LIRS, 2578112332 B4 i 20 6, 75 25 WL ELE A it 8 T BOR by BOR i

W 251 R N ARATRY B BT, LA TSR AT B0 B A AT KU B 2 i, g — 2P
b B PR | M A R R TR 2R e a7 s T R R AR O i e A O R, HARR O T 2 i AN ]
WA SR BT S IRAT KB G R

(—) FEEH]

FERE R rp R B R A TR o 28 S O S BE , FRBE R 1A A7k s L BL 4 R o3
21, BfE EIRREOR A R BT S 7 OB B, R AR T I A e R AU, R A
SRl AW N A SCHK, AR S5 AAF K (Feve et al.,2019) B B AR5 R B (A2,
2020) , TERCTACZAT, JE A B GBSk 1 RO, e AL s, SBE X B 46 1 75 5K
REAR. Pl SO b Z AT R B B AU B R RO B 1 B B B AU S R B B 0. 8,
GRBEE S T B AT 55 3 R B S AT A RO R Ak, FROBE I e P AT R S B T AR AR
(MIU) JE 0, HART A -

© leu— le . M
maxEolz(,)B'(l‘_(T—zﬁl’+n+0xﬁmxln(P:)+Xxln(Dt)) (1)
FEEGBI TR T 2 5y
PC +PIl +B,, +M -M_, +PD, -P(1+r")D,_,<WL +II -PT, +(1+i_)B, +RK

(2)
Horpr, CAURZIEW 9%, LACRKBE 57 8, M AURST S  fim AU LG BB SE, P UKD
1%, D AEATK, o AR s, m ARSI BRI A 185, o 1QSRD7 B T80 R %8, 0 1C
KA EFTHEA B9 SLPR B8 T ARBUTE ZE RO R BT AU, X ASRAF 3RS 12 A A (8, K AR
BEA , TRBEDT 6 JE WA IHA B RHBERFA B4 LBIIRAF ) AR A ry R GE R 2 i
SR W IR ST BT I SV M, T 2 R AR — R AT B, FET5 R (1) L (2) 2y
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ARSCHIAARARAT SRR T TEESE (fus) ) R 15 DREE S5 (fik ) o (R M2 245 (2020 ) 1 R K
T RBCHCE AL 200 fis 53 ik 90 1T EOR RO, 5 SEE T, 4015 & LRI
BRI A PRRE B 0.8, TP P ST P2 0 A A 8 7
BT VR A 5270 4 A SO P e P 09 R B TS IR CES) Tt

v ([ro ) €

Seof Pt =t 60 R PN Y, () 2 SR i Y, 2 e (o > D R

et AR OB (R ASCXPBUR(3) R 5 T B3 el R ) 5
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PRI P, = ([ PG ) L AR R TR SR (C - D)
PP BRSBTS 10, PR B T A (Cost)

minCost = fik x w L,(j) + fik x S () + fis x r'SI(j) (4)
st V() = AKG) LG (5)
K.() = (1 =rfik)S;(j) + (1 = rifis)S;(j) (6)

Forr Y, () 2 al e b A P T B AR 7 R, o SR BEA A, A, AR B R I HAE AR
AR(1)idH:InA, =p,InA, |+, r} ZAAM NEATAEFBOFI R, r R Aol A RA T 6 Rl AR T DA R0
A, Sy S ERAT AR IUBE , S; 2 IARFRAT S Bl 1) A5 O R fike 2 {5 DR B4R 2R B, fis AR
FBLR BE 5 2R 0

ARSCAEFIRERL (4) ((5) L (6) A rbE] ™ il A2 7 R RO RAS B H X, OFXT L, () WK, () PL G B

A me, SKR—Birfi 5, v LA 2055 S B — B 25 AF 0 <, =J#mc,( L—a)AK ()L, ()~ ARATEEHCH

R —Br &N ot =J#mc,aA, (SC+S) 'L () A MAESR AT 4 Al 1 I 3 AR . =ﬁ
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TEAHERI A | o ] 7= i A 7= i 2B T e 4 A, fi L Calvo (1983 ) A 8 48 58 # JE ISk A5, 5] A
WA RGBT A TR A R I B L [E AN S
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Horfr, Py JRILR A%, & JE AN]SR AR A o RANAE R B, SRR T

=) BRATERI]

R fRAAEARY BRARA T IS G R IR AL T NI A8, — a0 AR AR, 5 — 8B R R TR RAF
Ko HTHRATHE & — A L T TREAERA T & BT T, A8 B S AR A T4 B8 (Al bk) Rk
LG0T, B AR R 5| AR T TRIEARRA T & ALAAR T T, S BT E AR T & 5 0, B0
LV E DGR BT A AR AR R AT N B PR AL BB B ARSCIERA TR TS ALK
FPECEACIR R BB LB W R R AR IR T S m LA SR TEE R ) R bR, BT
DL ST, SR T 9 R 2 e e Al T ARARA T A R T T B 5

AR SRR T A S A AR Z IS R AT G0 Bk B 587 DL AR L ge e Be i L,
HHARFTIE AR EER N D, +n, =di x ST+ (1 =di)S* + ZG,, TERIRI FEAE 50797 Ho )
(1 —di) ARBRAT R RBURGERTTEERE (fis) ) RIS OREESE (fik) B LR RE(fin) . TEERATHITEL
FACZ AT BB B AN 0, BUB i BI(EA 1, 8R4 T8 7= U ol SR REEAR 1T & LA {5
B, I ETTERATIOBE , S AR A (2020 ) B SELES A 2002 4E F 2020 AEARITECE AR
A, % BT AR KR AT RO AL R 3% 247, R T 863 AR SCIR BEAR A7 16 n 3% 1Y
BB RN, di B 0. 97  MEEHRAT B 3 Al Bk BT 987 DL ARE SR O, RATECT
fOIG  FERAR T R R E AR LW AR G — 7T, PR TS R — T (S5 08, &
BT 0™ A LS RRAIG, DRI, B0 A5 I W A e AR 2SR 5 T AT s 50— 1T, B Ab &
MRERAT RS DREE R, Wa A Y SRR AIG , B fim FRAIK 1% BRI fim 28 200.99, IR AR AT B AIE T
TR

Mo =D, = (L +7 0D, + (1 +7") xdi xS, xet, =S
+(1-0I) x (1L +r' ) xZG, - ZG, - PN(X,) (8)

o n BARATHAR S RRATIE G, 26 RAREGAG O, T, JRAR4RAT & AL 5 208, di
SEAME BT 5 BB, 1 — di SRR B EL o, B IET L ], PN R AE ST PR, X
PEARER I ARG L RIBA N X, =n, —di xfin xn, xS,

KT HE WA I iR E , AR LS Feve et al. (2019) B = (2019) IIBTST , % E 15 1 PR &R
MFRIEAN PN(X,) = = P,In(1 +P,X,) , HH P, FI P, RAETT R, BTG RBUN A e,
G PR RO EAR BR OR T AT LIS 2 0PN (X, ) /90X, = = PP,/ (1 + P, X,) ,UWLWIAE P, FI P, FEFR
AT P, N FET B,

[FIPREERA THREA FE R 2 () I E V(R PTG S GDP 1Y ) fi 25 AR B

. 1-p o (Loan,/Loan, ' ™"
m, = fin xn,"' " Xnt_l"(mj x &, (9)

Hr m, REA TR IR fin REE RE BALITHE(8) ((9) 3 BIXTFE Al Bk
AT AR T E PR — B 55tk . 275 S B MR (2020 ) 56 Tl 29 4lk M F /) %, A8 SC AR
Al mE R e[ a,b] RIS 040, G RN T fin B, Al & Az 5 24, BT DA TE 5 i [l 4%
LA Cet,) BIAT R T RE R

1

(1o r) % (1= rkk) + (0 xq, xfmr) L d(fm)

i, = 10
e 1+rir (10)

(1 —ct,) xdi xSC, + I't x ZG,
SC, + Z¢G, (1)
Hodr fm IR A ofm = (1 +7) /(0 xq,) ,rkk, BWZFRIEZ A crkk, = (fm —a) /(b —a) ,0 A&
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Y 55 g, SEACITY R 230 HEHR PR AR [l A2 o i IR — B 1 R0V fimoe RESE T 1 [
Pt s ek SRANV I35 1 29U s risk SRERATIAAN R BERHOR BRI THUAN R ABECR R KU,
(V) FEERAT B R LA BRI
ARSCE AT ERA TEB T TR 4 JRURSE TR , ERA 7 1 9% & B 1l Ao lb B T T AR AT & LA AR T
AR B 4 AILAA X AR AT I XU 7= A 5, (2SRRI = (2019) BUBIESY  IRBCAR R A T R D LAG &8 11
T RAT S T ARECSE 42 ZG, , 7 R R R v LA o, HOREBE 4 S, A A il , AT 3R
RIS, R MMERZRN T ZB 2% BB 24580 AR (1) o2, ik, IR 17T 4 AL
I TR 5 R N2 %R
m, = (L+r,) xS —(1+r) x(1-I,) xZG, (12)
s.t. S = (1 -a) xZG, (13)

(1) esRAT
fBSE F S AT SR BN AR Y B T BRI, HL 52 T BE 45 A8 AEAE AR (1) i 2, Herh p, 30K
FIFRAS G RFFLERON i TSI B SEBRA AR p, Sl BT K ikt 11 2R 80, p, 27 B R EL 6, AR
FRR g 7 RRBSERIEIKR X = InX, - InX, InX, & 7= k0, BB TF PR .
i, = (1=pitpiy+(1=p)(p (7 = m) +p, X) +e, (14)
BT LA A SCRY R L R BOR TR F 2R PR — o2 AT R &, 5 2 (9) iR ; 3
— PR DR L, AR R AR Bl R (g, ), AT S — B A 1S, BEAh  fEdE— 2B The b A3
2% Chang et al. (2019) FUBF5T , B8N Bh 25 E & & R RE , BARINT .
sst, = (1 = ssty)sst, + sstosst, + sst log(ar,/m) + sst log(V,/Y, ) + & (15)
Forb sst, SR Bl TR EAF MR B, ssty SRR B30T b — W10 8 B 300 SOV R B, sst, S
TR BT ANERS B R BORRASEL, sst, S RE AT AME £ B N 1 G2 R I Bk 11 1) SO, R 88, sst, R FE AT
AHE R G R X = R 1A SN 2R R, & JRAR AT RS R bl
(73) BURERT]
UM 44 SCIRE LT -
O0<PT +M, -M,_, (16)
i, — U B B AT 2 T, = — (M, -M,_,)/(P,) .
(-b) Wt 1t
'P())

(ETA BT A 1T/p, = [ )

BRI, 55 i il L G A R T 1 i B s B, SRl i ok REE TR AL g ARAT
TR ARARA T4 BT T RIBUR ST A1 IR B I Sy R I R R @
Y, = C, +1 +PN(X,) +a x ZG, (17)

= SRS T

Y,())dj —w,L, - 'K, - PN(X,) - a x ZG, ,

(—) BE Ay

AR SCECE B IR ) 25 Ry 2002 4555 — 2R FE 3] 2020 4F55 DU | e B T A kA T DL 3 A
GDP R (Y,) (CPUAREL (ar,) VERAT ] ML AR A& 7 KNG AR (0) M2 (m) EBBEF (1) o
BT rh ERERAT B R GE R M 5 Wind B8, FTA SR 270 R & HP BRI X
LRSI DR ST €1 Y 8

O FIBBISCRRE , BB (R I EE R .
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(=) BHME

yilt— XA A TR B, T B SRR A SO A A 7R (9 R BGHEA TR, LA =
BRI B0 R 5 S PR B AU A . BRI AN 7 15 A T S HORA . — 25 % A Sk, 6D
Oy ST 5 R DU AG T A 1A S0 A0 A, AR AR S B AR HE A T LA AR B S
BB, 2% 5 HIRIRNER (2014) BBRFSE  F ZEEFRT TR IR 7 B 5 R 0. 95 I Bl b5
A 1(Tacoviello,2005) ; 57 B 23 L ABIACR 2 0.5 (Eh B3 AIE J5,2018) 5 95 3l 1 sk R 5k
FE R 15 GRBE FITHREA 1 SR B T AR AU S BE S8 pR IO A 15238 Oy 15 BEARITIH 2R 15832 Ok 0. 08,
AR RES T i AT A B E N 0. 03, R BRELZS L P, E N 47. 6 JETTRESHL Py WE N
0.001 (% =% ,2019) ; FIEEF i A AL Bl i 1 % 1. 36 ( Tayler & Zilberman,2016) ; B84 3}
B AE N 0.35, 55 A E R 0. 65, AR E S BB E 7 0. 75 (XK, 2010) 5 AN [R] ] 7 it (] £
BRI B E N 6 (EF A E SCHT,2010) 3 FaZS 3 52K RN 03 HARAGSHE I BB, A SC il
FH DU Sl X SR AT IR

* 1 SZHR UM
HH FRAEE L R %% MBEEXL G
B FEEE T I E F 0. 900 o N 0. 350
o R R R 1. 000 l-a | HHHH 0. 650
n % B ik 25 B M Y B 3K 0. 500 ¢ A4 0.750
U 77 o B ML R 3 1. 000 e NG RE N X 3 6. 000
7 FE it VSR T A SR F
5 HARYEH 0. 080 fis FE AT & BALAG B T E 0. 800
a A a5 KATRA 0. 030 fik TR ER 0. 800
P, ERBHSH 47. 600 di BF I 0. 030
P, ES BB SH2 0. 001 [a,b] | EIEZ®dH0AHEE [1,1.360]

(=) DIm-SrAdi

X T ARBMERISHL, A SO Uil ik e . 3 2 SRR AG DLI- il s 00, e, < %K
FALIG 17 ACRIEMERRL R fim 727 0. 8 J5 AT DL A TH45 2R < B b s 27 AR MERL Y v
Sim i 55 R B R A A SR BRRS DL AR s e AR 2 AT LU R SR A S OB R oy
i A 22 51 BEREHEA T T — P B BB

* 2 5 ey It B e
s 54 AT & A
il #E H1E k= HE KX
P Beta 0.950 1. 000 0. 023 [0.999,1.000]
; Gamma 0. 800 0.954 0.200 [0.945,0.962 ]
Pr Beta 0. 500 0.513 0. 050 [0.451,0.581]
Py Beta 0.125 0.143 0. 020 [0.108,0.169 ]
e P, Beta 0. 500 0. 482 0.200 [0.237,0.812]
HF AR :
g, Inv gamma 0.010 0. 255 Inf [0.223,0.295]
o, Inv gamma 0.010 0.114 Inf [0.098,0.123]
or Inv gamma 0.010 0. 008 Inf [0.004,0.013]
o, Inv gamma 0.010 0.011 Inf [0.002,0.028 ]
o, Inv gamma 0.010 0. 058 Inf [0.051,0.065]
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S 2
s P & WA
Voxid HE H1E i #E EREXE
p. Beta 0. 950 1. 000 0. 023 [0.999,1.000]
P Gamma 0. 800 0. 954 0. 200 [0.940,0.963 ]
Pr Beta 0. 500 0. 507 0. 050 [0.450,0.587]
P, Beta 0. 125 0. 141 0. 020 [0.110,0.182]
P, Beta 0. 500 0. 454 0. 200 [0.207,0.721]
HEE 1
o, Inv gamma 0.010 0. 244 Inf [0.210,0.278]
o, Inv gamma 0.010 0.115 Inf [0.105,0. 134]
o Inv gamma 0.010 0. 005 Inf [0.003,0.008]
o, Inv gamma 0.010 0. 008 Inf [0.003,0.015]
o, Inv gamma 0.010 0.059 Inf [0.050,0. 067
p. Beta 0. 950 1. 000 0. 023 [0.999,1.000]
P Gamma 0. 800 0. 968 0. 200 [0.958,0.976
Pr Beta 0. 500 0. 492 0. 050 [0.406,0. 574 ]
P, Beta 0. 125 0. 168 0. 020 [0.133,0.209]
P, Beta 0. 500 0. 537 0. 200 [0.214,0.858]
HFE 2
o, Inv gamma 0.010 0. 385 Inf [0.314,0. 443
o, Inv gamma 0.010 0. 161 Inf [0.143,0.178]
o Inv gamma 0.010 0. 006 Inf [0.003,0.009]
o, Inv gamma 0.010 0. 006 Inf [0.003,0.009]
o, Inv gamma 0.010 0. 334 Inf [0.282,0.401]
(19 & S 23 B

FT UL SR AR SCE i B AE S RUE AU AT 2 S ALH 2 B, B 1 JROR T 3 80y
R JEIREET | A sl Al 29 Al B (A NERAT AT IR DR %8 2, B 3CIR]) LR AT A
I SR AR ME . DAL 1 rRRT AR HE SR el AR SR AT < Rl 1]k £ 3 iy 2 XAl i 29 R
AL B AR IE [, PR Al b LAY b T, XU i AT (R B e T =ARATHT R
1 AU 32 BIRFEE A IE 1) il BRAT XU KF BT, BEAS e i AR bl | [l i ol A T B SR oy 2
FESIAT I Xk Al 338 249 2357 A A7 i ol Bt S TRDAOERS | bl iy U6 E DR 08 TR AR BEA 7T
ARy |l s DA 5% T BORE el 24 2 A X il B AR B ) B2 X Aol 255 A
TR RENE | IR R 2 B R AR AT KU, S BURAT WS 7300 32 B G e nh i, 3% DA L2 #r, mT
VAR B, BEH G5 BRI A T | 52 TR 2 WL o BB 45 o iy 23l i R AT 5 PR AR T A T
WE . BEF 25T R R R BT A5 D0l 55 A7 A SRS 12 07 s e K AR A, D IR
AHIFTEGE BTG ARAT IR 5 XUSCAE” Z 0] (95 3%, AR SOt — 20 A R v A8 2l 98 7 B Ak LA
L WA R S0 N LU AN TR B K S AN R AE 58 B2 LA S AN R BOR AL T AR AT KU 9 22 4k
L
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A FH NP B ET R SE P, WE R 0.001,P, 5P, FIFRBUH 0. 05 (R =% ,2019) ,
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BRAT RS A T [ B2 o X B, A EE T 35 T B0 LA B AR AR g B A MG AE” O, 4 UK
(TR ] LA T T SR ok Xo SRAT IXURS: A9 A P, 20 R AR o o X B KRS P T 1 T 1]
BT UL A ol AT ROGZRE” WA RE LA B TR YA T XUBS: , 7 A & SR A R T i v WU
B PR ERAT XUBS B 2T SR A

B3 AREBRAS THRITRE
(=) #a oA
N — LT R BOR A T R AL, A LS Gali(2008) |, i P32 48 A 2k 7Kk
AR AR pREL W, Q5 R (18) B

W =- ﬁ%)\lvar(wt) + Avar(y,) + Avar(risk,) | (18)
Hr g AMGELH T o B GEEIR  y Rr= R T risk RARTTAOAR RAYECR A AL,
*3 RG-S i E & R R PN
Vil WA o, T o, 18 A4 & 178 A3 % 2 8 A3 & 3
s AL AR T BUK 0.018 |0.003E —1{0.002E —1| 0.189 0. 190 0. 370

B | OEARTHE + ENFEHKA | 0.017 |0.049E -3|0.001E 1| 0.170 0. 169 0.336
M AT K + ZWFHEBEE | 0.017 |0.006E —1{0.004E —1| 0.180 0.182 0. 341
AU AL AR T R 0.331 |0.006E-1| 0.0013 0. 033 0. 033 0. 066
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. HERMGHRE + ZUFIEKE | 1.098 0. 004 0. 007 0.112 0.111 0.221

MARR T BK + EMFEBE | 0.274 0. 011 0. 007 0. 030 0. 030 0.057
TEARFMHRE 125 N, = 1,0, = 1,0 =25 @A 2.3 N, = 1,0, =2, = R AR 3. N, =2, = 1,0 =1,
48




&5 (% 28 4200 e84

& 3 P AR R G S5 R B B R Y SR o 3 2ok A ad S i R — e AR AR AE B
di T, I A A A A% AL BT TS R s s i/ N B A R 2K R 0. 189 5 24 e £ [m) st ff F 4% 10 BB 3R
55T EEOR I, S/ MO AR 0. 169, FR ARG BEAL 10. 571% , FEHAR whf F R 225 vh it
T, ST TR A FH 7 0 AR 5 A0 A R B T BRI Ak S A R A EARGT T, FE R vk
T, 2 G A AU AN A% TR 6% B IR R s, B /N AR R 2 R 0. 033, 24 Je £ [ Bk 6% T BOR 5
75 AR BOR IS, fe/ AR RIS R 0. 009, 48 FI 5 G REAIG 72. 672% , U B« XS HE” 45 REAS 2%
R AT AR e ek 2 A RS SR (R AS D ) 5 7 [l 422 38 o T, 24 SR A7 (U6 R A0 4 78 0% T JBOOR R4
B, S/ NPAR R 2K R 0. 095, 2 S A7 [R] B 6% 1 B3R 55 2 U o 1B SR ), e /D 1) A R4 2K Sy
0. 030, & A A R#AR 68. 493% , FETF LI B4 T LIAS 76 K416 00 R, 22 WL H P BOR A
RERSRRAR AT 2 AR A2 | T 2B 21 Jm SETRARAT BN R G 3ICR T, 22 A AR Xk 2 A 1)
R VE R B

(P9 BN E ST

RSN BEL fim FIBUE IS LB HRHE R 0. 45 MR BURMEMT kb 7 40 &1 4 B, (&
4 AREARFINBECFAC KR 4 vhle 5 HRAT KBS SR . fim 255 1 MR, IR F BT AL AT v 6
BRAT IR (52, SO E TN BB 1, RS SHAFEN 1;fim 5T 0.8 LK fim %
F0. 45 <R, AR ET L5 b X AR AT IRURS: B RE I, B4 R AR EE 500 I8 B M 0. 8 11 0. 45, Hidy
H SR N BCF G ) 0. 03, ARARAT S LRI TEERE 0. 8, ) R f PYEESE 0. 8, I AR R
$00.99, I 4 daf DUF H BEAS 70 8 A oh iy B8 M BOR oy DL [l 2 556 o 35 2 XA AT LRSS 7
A, HL R AR AR fim K, S IR R TR FAR oo FARARAT Al 1 i 2
SR 2 X AR AT UG 7 A 2 A AE B2, HLBE R LA B AR R fim BRAR, IE 1) 5% A T FAAI, 1
HIERA T AN R A AR TG B T i op s i KU A 520 3% T DL B4 ol DAAS L B 7= 01k
K AT ) T G i o o XU, B4 S i

4 BEMSH

49



AEMEE . = 8T SRITRUE 5 WAL =

o, e

ASTR 53K A A8 R A K 2 O e R A8 T EL AR B4 I A B 2 o B 5 1A = AN TR A T R
J&I T, G, Bl U Rl R e R HORH S I W L 1) U W 0 B, BT 5 M A8 1] fh
S KM G B LA B AR o a0, SORE T AR 1 4% AEMLEEF- 5 B2 AR ST, F 6 58K
DRI 2% 7 3 | 1R 2 T 3 W B LRI AE 2021 4F 10 H A 1 (IR P 5 43283 AR S (TESKR 3
DA ) FNCE IR 6 V8 92 ERTULAE F (MER B ILET ) ) , 97 KX BCFE Y- 6 09 W45 90 RN 4
SRIE ., R AR SCTEE— 2L 0P RS8R WL TRCBCR A e AT R 15 2 S 5 7 B A 5 AR AT
6 Z A OG AR . UK, BT SCNHE 1 IR BEAR 70 i A — 25 WL IR MR 4 T R S WL CR . T
Xof Fb A3 B AN [ 26 00 o P W A T EL VR HTBCR: , A SCHE R AL vh 5| A B 285 1 i A sk HE B 2 R B AT A 7
T2 WIS Bl ANV S A A 4 238 i X B 77 B A S AR A T XU Z W] G R ISR, e, AR SO T Y
BRI 2002 4F 2 2020 4F, B & TS bl B, R, AR OS5 S A DG I T 9%
i,

(—) ¥ R EVEH

I T e LI SR MW A DGR A T IXURS: () 2], AR SCH U0 T I AR A 8 IR R AT o O R il
GEAS R VT AR AT A5 B8 15 BF LA M AR ARAT S R HLAG &8 1045 08, BEAC Bk 10 iy Oy A2 s AT B 2
X, =n, —di xfin xn, x (S; + ZG,) ,ARIT ERPUETRT TR FMAER S, = (1 -a) x (1 -7,) X
ZG, ., R ERATHRI T — B S R A A8k

I - . DL Spx
1 +P, (S +ZG - finD, - di x fin xn,(S; + ZG,)) C
(1 - di x fing xn,)P,P,

x (1 +r)(19)

t+1

C
=Bx - x(1+7r) xet, xdi

e +P,(S +ZG - finD, - di x fing x 0,(S° + ZG,)) C.,
(20)
P.P c
L P (S v 26— finD, i x fin x 1,(S" + ZG.)) =Bxg o x (e x (1 =T
(21)
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Summary: With the deep integration of finance with big data, artificial intelligence and other innovative technologies, the
trend of “asset digitization” is clear. “Asset digitization” mainly manifests in three aspects. First, banks invest part of
their funds in digital devices and data assets, forming digital assets. Second, new technologies such as artificial intelligence
and cloud computing are applied to traditional banking businesses, making traditional assets exhibit digital characteristics.
Thirdly and importantly, after asset digitization, the supervision efficiency of banks is significantly improved. As bank
assets continues to be digitized, the issue of bank risks brought by asset digitization has drawn the attention of regulatory
authorities. Therefore, studying the impact of asset digitization on bank risk and the effectiveness of “two-pillar” regulation
provide a new research perspective for the management of bank risk. In particular, “two-pillar” regulation refers to the use
of monetary policy and macro-prudential policy as macro-regulatory tools to jointly maintain the stability of the financial
system.

Motivated from specific practices of asset digitization and standard features of “two-pillar” regulation, this paper builds
a dynamic stochastic general equilibrium model, which includes households, firms, banks, non-bank financial institutions,
a central bank and government, to study the impact of asset digitization on bank risk. The paper also investigates the effects
of “two-pillar” regulation under a variety of policy combinations and different levels of regulatory intensity. Numerical
simulation results show that, first, asset digitization can effectively suppress the accumulation of risk in the banking sector,
and the higher the proportion of asset digitization, the more significant the reduction of bank risk. Second, with the
deepening of asset digitization, increasing regulatory intensity and expanding regulatory scope work well to reduce bank
risk. Third, after asset digitization, capital adequacy ratio and loan-to-value ratio tools perform better to reduce banks risk
than the statutory deposit reserve ratio tool. Finally, the combination of macro-prudential and monetary policy is more
effective to reduce bank risk and social welfare loss than monetary policy alone.

The contributions of this paper are three-fold. First, it provides a new theoretical explanation for the relationship
between asset digitization and bank risk. Through theoretical modeling and numerical simulation analysis, the paper finds
that the digitization of bank assets affects bank risk through the credit channel. Second, the paper introduces an asset
digitization parameter into dynamic stochastic general equilibrium model to quantitatively study the impact of asset
digitization. Compared with existing macroeconomic models of bank risk, this paper considers both asset digitalization and
regulatory intensity in the model. Third, the paper enriches the “two-pillar” regulation literature, and provides a new
perspective for regulators to protect against bank risk. By comparing and analyzing the fluctuation of bank risk and the level
of social welfare loss under different policy combinations, the paper studies the influence of extending macro-prudential
policy supervision scope, adding regulatory tools, having consumption shocks and other factors on the relationship between
asset digitization and bank risk.

The policy implications are as follows ; Firstly, regulators should pay attention to the impact of asset digitization on bank
risk. When the degree of asset digitization and the intensity of macro-prudential policy supervision vary, regulatory
authorities should timely adjust the dynamic capital adequacy ratio, and reduce the risk level of banks. Secondly, regulators
should encourage banks to develop new technologies to gradually build a digital banking ecosystem, which can increase
marginal returns brought by asset digitization, and improve the risk tolerance of the banking sector. Finally, in
implementing “ two-pillar” regulation policies, on the one hand, we should focus on the asset digitization behavior of
banks, make policy implementation more directed, and strengthen the suppressing effect of asset digitization on bank risk.
On the other hand, we should appropriately increase the intensity of regulation, reduce the risk-taking of financial
institutions, and increase the cost of misconducts in banks and other sectors.
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