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Summary: The main goal of macro prudential policies is to maintain financial stability.
Macro prudential policy framework is a dynamic one, consisting of capital
requirements, leverage ratio, liquidity requirements, etc. The concept of macro
prudential, developed mainly after the 2008 financial crisis, is the counterpart to micro
prudential. Micro prudential policies focus on individual financial institutions,
believing that the stability of individual financial institutions could guarantee the
stability of the entire financial system. With the outbreak of the financial crisis in 2008,
people realized that the sum of micro prudential was not equal to macro prudential, and
the sum of healthy micro entities could not guarantee a healthy macro whole. Therefore,
many countries and international organizations began to focus on the whole financial
system and the macro prudential policy framework came into being.

Just as the effectiveness of monetary policies is the core issue in the research of
monetary policy theory, the effectiveness of macro prudential policies is also the core
issue in the research of macro prudential theory. Existing research generally believes
that specific macro prudential policy is effective for the specific objective, such as
macro prudential policies for credit could effectively reduce the systemic risk caused
by increased credit or asset prices rise (Lim et al. (2011), Dell 'Ariccia et al. (2012),
Cerutti et al. (2017), Akinci and Olmstead-Rumsey (2018), Fang Yi (2016), Liang Qi
et al. (2015)). However, as pointed by Lim et al. (2011) and Dell 'Ariccia et al. (2012),
the highly targeted characteristic of macro prudential policies would lead to the transfer

of risks to sectors with weak supervision due to regulation and cross-border arbitrage,



which may lead to more serious consequences. Therefore, it is of great theoretical value
and practical significance to explore the effectiveness of macro prudential policies from
the perspective of overall financial stability and systemic financial risk. The aim of this
paper is to empirically evaluate the effects of the macro prudential policies on financial
stability in China.

Firstly, the paper proposes adopting the macro-econometric policy evaluation
method under the Rubin causal effect framework to evaluate the impact of China's
macro prudential policies on financial stability during the sample period 2007-2020.
The method is a new route to empirically evaluate macroeconomic policy effects.
Different from the panel data methods and micro-level data analyses used in existing
studies, the method can evaluate the combined effects of various macro prudential tools
for a specific country.

Secondly, based on the macro prudential databases of Shim (2013) and Global
Macro prudential Policy Instruments (GMPI) survey database of IMF during 2013-
2014, the paper comprehensively explores the practice of macro prudential policies in
China since 2000, and constructs a monthly macro prudential policy index to
quantitatively measure the intensity of China's macro prudential policies for the period
from January 2000 to May 2022.

Thirdly, the paper uses the systemic financial risk index, termed as SRISK
proposed by Brownlees and Engle (2017), to measure China's systemic financial risk.
And then evaluates the macro prudential policies' effects on the systemic financial risk,
cross-sectoral contagion of systemic financial risk and important intermediate variables
in the credit channel.

Our empirical findings indicate that loose macro prudential policies can increase
the risks of intermediate variables in the credit channel, and the risks lead to a
significant rise in SRISK of house sector, but for the SRISK of financial and
manufacturing sectors, the cumulative effects in 24 periods are not significant. However,
in addition to a significant rise in commercial banks' capital adequacy ratio growth,
tight macro prudential policies have no significant effects on the other intermediate

variables in the credit channel, and further have no obvious effects on SRISK of



financial, house and manufacturing sectors.

Based on the conclusions, we suggest that systemic risk indicators should be
further researched to provide more comprehensive and systematic targets for macro
prudential authorities. Moreover, the transmission channel of macro prudential policies
on financial stability should be improved to enhance the efficiency of regulation. Finally,
more attentions should be paid to the cross-sectoral contagion of systemic financial risk
to prevent systemic financial risk from a systemic perspective.
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Abstract The main goal of macro prudential policies is to maintain financial stability.
This paper proposes adopting the macro-econometric policy evaluation method under
the Rubin causal effect framework to evaluate the impact of China’s macro prudential
policies on financial stability during the sample period 2007-2020. First, the paper
constructs a macro prudential policy index to quantitatively measure the intensity of
China’s macro prudential policies. Second, the paper uses the systemic financial risk
index, termed as SRISK to measure China’s systemic financial risk. Finally, the paper
evaluates the macro prudential policies’ effects on the systemic financial risk, cross-
sectoral contagion of systemic financial risk and important intermediate variables in
the credit channel. Our empirical findings indicate that loose macro prudential policies
can increase the risks of intermediate variables in the credit channel, and the risks lead
to a significant rise in SRISK of house sector, but for the SRISK of financial and man-
ufacturing sectors, the cumulative effects in 24 periods are not significant. However, in
addition to a significant rise in commercial banks’ capital adequacy ratio growth, tight
macro prudential policies have no significant effects on the other intermediate variables
in the credit channel, and further have no obvious effects on SRISK of financial, house
and manufacturing sectors. Based on the conclusions, we suggest that systemic risk
indicators should be further researched to provide more comprehensive and systematic
targets for macro prudential authorities. Moreover, the transmission channel of macro
prudential policies on financial stability should be improved to enhance the efficiency
of regulation. Finally, more attentions should be paid to the cross-sectoral contagion
of systemic financial risk so as to prevent systemic financial risk from a systemic per-

spective.
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SEESRM RS EE SRR RIZERSE (/NI (2011)). ZWHEEHX S EELRT
2008 fEpREHLIE, SHOWE AN L. OO A S R U FE 28 S R P T IR i 2%
KRG, UFRAD SR TRIEEZEE A B, AN HER R R, BeERIEE1
SRR RRE. 2008 SEERfEHLRTRA, HOWH G Z 2B, AR ERE80Y. 3
KRS ERA JRIRAE BB SRR R LA B S AT E SRR 22 e e SR R AL, P S SO e 4R
B BRI TR, (@R A S H AR IR IR R R, T2, REERAM
EFRAECHLIF IR E IR Tk Rk, RREP e MBCREE LR, ZW i EHBORIELR
RETIAE.

2009 49, EFREFAATE R T ZWHEEE S, f il RTTAREED . IR,
BB BAPREAR R SBOX RGN EEZ NS, JPR e Rt e, B RgEEXAEHR
FIEEEE N EEHR. 2009 48 4 A, ~FEER (G20) RB0ESE YO 2 H HBORHER
PINARSCE. R 9 A, G20 ICZEERIESTEERTE B B RIERS A “EWEHE
HHE M CRMEEHECR M. 2010 48 11 H, G20 H/RIGSIBMOHAE T 2 i EHA EH
FERIMEMESYL, [4E 12 A 16 H « MERPMY DY IERAME, BT G20 B/RIESES MBS
HEZREEE N ZY. HHT, B EHBCRVE N X SRt e i TR, IEERE PRt asR s G ke e
RIRE SR, iR E S, BRI EWH HBOR TR RS e i XU, m H 20 H
BOR T E A8 SR KBS (Akinci and Olmstead-Rumsey (2018), Cerutti et al. (2017)).
EVES G20 MEZEN R, WANRS SR EBORMRR 5 L. 78 2009 FE=FF 4
B ECRPUTIR G, Bk R R A P RN AR BCRER” . i+t
R A 2 TR T R R B Y Al O o LA P R EEAE S T ELSE B LIRS
B e tt mBORAZ W H HBORNGHEEER, A RAICR NN, @eemind
R, SFHEARK LRGSR ARE” . AT, BT AL RS SR XS E R E R
W, WA B AE B N 4 S RS E 19 DIBOR, 7RI T JLAR R I ] BLBUR g b BEATLAA) () S B
MEW2AE W ERAT R BUS TR ERHEL SRR

IEAGR SRR 5T T BOR B AT A% O IR — e, 2T EIBOR 1 A 3t 2
ZXRH RO AZ O, X W EBORRE & LB B € B AR, LRGSR, 4w
To X — AR E, BT Y Rk i i 5 B AHBORNE SR, -G P St R 2 o
HBOR, #EmERBE &Rt R4 Emie B, CA T RWH HEURA 20k
BRI, B AR L AR EOR T R A HoRp o e B AR 7 TR A ALY, a0 SRR XL e R
R LR TSR B FAE SR e o =g L7 5 M R R, W 3h 2R 20 A AR BOR LR
AR AR G B XS, BEA N o 4H LR I 5 BRI AT AT 2 S SRy R AR XU
(Lim et al. (2011), Dell’ Ariccia et al. (2012), Cerutti et al. (2017), Akinci and Olmstead-
Rumsey (2018)). J& T EZW A HBURA BRI BT WSR2 AL, s A LA RS
R E ST ERMBATE Y K OF & (2016), RBLAE (2015)), 7758 L Al A 80 M T B {5 5
B (O7E (2016)), ZAERES SIS BEA BRI TH Y IRAATH RN (R
&% (2015)). ® I, BRI SCRE RSB XU 75 R FI A [/ 282 g 5 0 i AELBOR R AT
AR —Z5, W, WAL T W EEOR B SRR RS, (HB R TR —
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FE R, R T E T R N AT R AR T B, (S XU TS 2 B R SRy HA AT T X,
NI AT e R B B e 3. TR, DI AR el R Gt il KU 25 S T 2 L LAY
Bk, BEBEENHLSIMEMBISLE X (Cerutti et al. (2017), Angelini et al. (2011)).

R EMEF AP IT R FEATZE. —Z IR iy B A 2 I BOR A A
R, B WAL & S RIEE R DSGE #8 (Angelini et al. (2011), BB HIFRFIE (2013),
EZBAMEIRNE (2014)). FH—IR NI ELETZF 0 TR E TR EHBORM AR 8T
R BRI AT TRE I SERERF I B A TEAT 25 H AEBUR B AR e T i = 7 T e E A HF R AF
TERIA R, F48 A4S SCHY TR T AE.

MEHEARWORA, © A SO TBEAE Shim (2013) A4 gy 20 B EUECR 4 & IMF 72 2013-2014
FEHAR BRI R T H (Global Macroprudential Policy Instruments, faj#F GMPI) JH75%%
BB EERE_LJRIFBFST. Cerutti et al. (2017) 2T GMPT YRR, X 12 Rl i iBesE 1
BB AT 0/1 YA, BUa@atiniax 12 FBsk TRATUE, M T 119 MERE
L TEBURFE%L. Akinci and Olmstead-Rumsey (2018) 7E Shim (2013) fil GMPI X F 5 %
WodEml b, SREHRT 7 IEMH HEUR LR, JexhX 7 2RBUR LR FIRE —1/0/1, FE
JEIEE 7 R T RBBUE, EE T 57 MEZHE 2000 : Q1 F] 2013 : Q4 JiH Ay Z VL B EBER 1640
BRI, XS Ao T E ZW T E B E A 2. Hdn, Akinci and Olmstead-Rumsey
(2018) BHHE R BRI BERAGE By 58 — IR R 2 2004 4E55—=ZFF, (HEE52 B 2003 4 6
AT ORI T WCRECR, R RAR T T HE—20 gk =15 60l 55 FR @ A1) R
EMSERIEE S B b (B E) F5HR, MOE YRS BRI, 556, fERE SRS £
b, FERR X — s RIS TR IREE AL (X TSR A P ERaHEEM LR, EF%
PRI R A % . ASCHE O B B e 1, JE T RVESES (2022) Yo 250 f EBUR RS
FEDL Bz SR AR AR, SR Akinci and Olmstead-Rumsey (2018) By B AEAS B EL T 1%,
FESLT 2000 4E 1 H = 2022 48 5 HIAMZZWH HBOR H BEHEE0 MPL. XSRS (2022) MARE]
AEEEMIPL T H 2000 4 1 A - 2019 4 12 A EZW S HBOR TRAE AE, M T 20 HE
BORTEEL. ASCrE AR b, B RAIAF R LA, IBHE)A CEPEEE, SR Akinci and
Olmstead-Rumsey (2018) By FEEM T MPL, KA E R 2022 4 5 H.

MRS ARBIECR B inoRE, RS E Hin 2l R, giremie. HERX
B =B T 2 AT BRI . AN AT R AR B 5, B2 X Rt ix
BB AFST. 4 Akinci and Olmstead-Rumsey (2018), Cerutti et al. (2017), IMF (2012) 43#7
T R LB (S0 K3 K, Bruno et al. (2017) SM47 T 26W AT BUECHAH AT
WAFLBILA R AF BN, Lim et al. (2011) P77 EW B HBORE IS . REMERE
P ALHR L AR SIR . XIPEERSE (2022) 33 1 RWATA R G g AR & B e
AEAS B X BRI I W AR BOR A TR ETE TEX SR, AH Hbt i BUR TR BBUR
TH, BERIEBSCREAE ., AR, HBORSMNGESCRTE /. SRT, Lim et al. (2011), Dell’ Ariccia
et al. (2012) $§ th W AT EIBOR TEATGHER N RF S 0 SR TR I BUs s ),
RS 2 NS R A ], AT AT REE A TE A5 2R. Cerutti et al. (2017) F2HFEXT
TRV R RLBUR N B A R G XU (4 5 M R P aE—25F5T. Angelini et al. (2011) 45 H B W
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LU R R TR L — RS RS RS R AR, [, SR ZE W HEOR
X RGP KU S AN, BRI BRI MM I E B . A SCTEGE & LS PR R R
R BERL L T 1, J%#% T Brownlees and Engle (2017) 42 H B RS IEE SRISK A
EENERAGN ARSI, 2T Brownlees and Engle (2017) #7753k, MBET KE 2022 4F 5
A 31 HAET LR 126 DEmyU Ry SRISK 1540, IS SRISK 540 K M E R 5erE
SRR

MBFFEIT R, EA SO FEAPIZENI T Iris. —302 R SIS AR A 78 2 W 4RLEC
RETA N, FFEXT R E ST R BIAT. Lim et al. (2011) R 49 4~EZE 2000-2010 FFHIEL
PRI T 2 EIBOR AR, R, FHMEHO., ZRBR. WHESF . BERMSEESER K
NI BH ELBCR SR L T T TR R =40, Akinci and Olmstead-Rumsey (2018) SR 57 A~H
2% 2000 : Q1~2013 : Q4 MR M T WA BRI A R, FExT#h E I BUR SR T T
LM 1. Cerutti et al. (2017) KA 119 PMEZK 2000-2013 FRIEIEDF IS T 2 WM H HEBCRH
B 35— KRR I — e e E RO Z T R o A e — 5 W A LRI A 3. Jiménes
et al. (2012) R HOWZ TR RSE T T I Sh35 & BBCRABY. Aiyar et al. (2016) SRR
TR BRI AT T S E A NS ZORMBORAUY. RBEF (2015) F) A HE LR TRIHOEL
W, AT T ZAVEARHES S TAREALHI R BRI LR A R, ASCU A —Fh i i e bt
A R, RAIXIEESEA (2022) 21 B ZMABFBOR G THEARAL (LA ARBMUE AT BUR
PR, SRR A E S EOR A A, LR Rubin [RRBUN TR 222
FECRIHEh ey R S, 22 ey RO PG B TE i P SIHER TR R R 5 8% (Liu
et al. (2020)), B F Ml Angrist and Kuersteiner (2011), Angrist et al. (2018) 5| N ZEMEHE
RGP . AF T B A BT i 3h T AR A OB i, AR T DL B
Mr—AE R BRI FIEAE, o triee BR & FiR e EBOR TREE SR dt a2
RS T BB TREAASER e R BIR LS, TER AN ST X BRI ] A5 AR
AR, AETXIEESE (2022) RAEAN LI EIRARATIHS:, A0 EE 2020 4F 4 AF)
2022 4 3 A ANINALE, B AN HER R TS, 22000k T BB SRm i PR RE TN
Bh5. BEAh, ETIEASCECRI MRS AU S, BEVIARIL LG IR TEREA NI S HERR R, IE
TEAEREAS SN AERR AT T, Y76 AR, AR T XIEEERSE (2022) R LocETHE# T
BEA, AR SOR B LR G H ORI ) 1520 1647 )5 SEBUR UM 24T

L8 LRk, A SCHIBIT ST H AR Rk i AL A b R UL B A B B AR E R RS, Y
Bh#Esh 20 B I TR TR OOk, IR A B T B TSR R st e RRURL. $2 A SRR, A&
SCHTIRBR TR AEIAE A T =07 TH: 55—, ASOBRL T FE 2000 4F 1 AZ 2022 4 5 AW AER
WU RECHE PR, SRR IR EAEE T RS HIBOR ISR, — R E b 1 X 2 W s R BOR Y,
FEATRACMAT O EEAEE. 55—, ASOCH R X S BhAR 2 52, AR GEIE RS £
FEVEAS B R BOR A RUE, Eam it 12 S HECR A B, H—2 U T BRI
X R AEABAERINR, S=, ASCRA T B A2 Rubin FURBUVAEZ FHBUCEME T
BUORPEAS AL BRAL PG 1 o [ 2 B R BOR X e Rl S BN, s e 2 & P2 UL
HEUR TR SEEnRAL T Fri it Eork 5 T
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ASCHIZEMLHENT: 85 1 3o e TACSCHBT R B 5t B TTEk; 8 2 IR An Rz
T PR E X EEOR TR A 7 s ka L, MR T R E U ORI, Ha i T RE =
L TELBUR 3 IR LA R BBk S 6 3 WA T SRISK By, & ARk, ME
THE SRISK, 40 T #E SRISK KBS 5 4 AN A T Rubin FRSVER A
TGP BOR P RAL, HSmEM T T B E I HECR BORY; 8 5 #a M4t SEURE
WIS, MRS RIET T B4, HAR AN MBUR .

2 PERVEHABRT AR iEHaE

HNTEETRER LR H AR AT ZWH HBCRACR AL . 7EM R L s 1E 4
B R, AR E e TAE A A B R 2R 14 FBCR LR, BEE LIREM
MNIBCR SR E, 4546 Shim (2013), Cerutti et al. (2017), Akinci and Olmstead-Rumsey (2018),
XIPREESE (2022) ZWLATHEECR 4 Aonf it E R W AEBOR L RARA S, KA Akinci and
Olmstead-Rumsey (2018) Ay Z WL B HIGEH A VA, BOL T 2000 42 1 A - 2022 4 5 AHIME
HE A B ZMHHEBCRIE. foa, 27 T 3RE W HBUR TR {5 FH I Sk Rk
2.1 REENEFEBRIARERRE

T EECREH TR EE LM HEOR T . ZUFEEEEERT kA2, |
HIEBETE REHERUGE, 4 mifa e, SOV AT BAAE T D& B S i LA 28 S R A BT I 4 25
FXUS, AR SR TR EZE N HAR. Crockett (2000) H i, ZE00 8 {8 5 00 B BB R
EERNTET R 2T i o7 2R 2B B AR RIR], 5 alix £ B AR s A i LEJGE. J7 . (2016) 4
A FE-BOR TRER TR SRS, Hir2RE REERE, 2 miaent, ROk L
HERA T ZWEEE 2021 4 12 ARAMAE CERFHEBURIES ) B0l T “Z0H HE
RoxiA e SR AT A IR TR, - - HFE T EARA . XA MISTRUR B JE R T
AR, IR SRR, BARTRE ZH I EHESRAE 2009 A FRIEH, (HEFEWEE
TEMEHEACARKNTS. i, FRTEESMASRE . SRR IR R
W He AR N 1995 4R 2015 AR50 T 20 4F, 7E3X 20 4[|, B8R 75% o9 1 RRILE WA 785, (HkE
LSRRI AL BARDI M T i T 5 W TS B I R i 3 T A s SRk
HB g S A e SR E 2000 4FLICRABIRIE T 17 K. AR PR E 200 A B A S, A SO
TR, WA, b2 M H T IGX VI RBER T H ety 20 R T4

F—RRERBOR LR, A BT RN AR (LTV), FE5RA L (DTI) FERRA
(CL) =FhTH. SEEAGE RO AR HC B8 B, ok tem. BE e
BEHRETHAMET 20%~30%, BIEEAGHE AL 80%~70%. H 1998 AEHE jr b 4 T
FIHTTIALLIR, S b e R E BRI TR, I T 17 K, B AR Z R E W
HETHRZ — SFRA RN NG A G550 A B R, al R AN 527
J. BETE 2004 4 9 HH AW KRS T B RS B 5 1 JRlE A AR Bt
FUN AR 50%, FrEMESWAN LR 55%, WE—E AR5, (SRR T E
T AR AL 2o B B B A T/ PR — Pl 2L VR Pt it BRI DA 1985 AF T8 St PRBR A7
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B, T 1998 4F 1 A 1 HEHEBUHGITMRATE L. 2008 448 AR E S 15 AT B R BT
ESTIRBUE 2, T eREhlr B3 2008 4F 11 HERREOTESIRBIHER], I 2009 4
fESUABIAE. T, T 2009 4 7 A RATXIREFIRAERL. 2010 4 1 A, RATHHRITE
EHUALE 5 AL R AT AR H Bl WA B SR TR BE ST H ARy 12%, TR A L i)
AR B ST HARRY 30%. 2021 4F 2 H, 28 T AU ARATHY IR BER0L 55, SRR ISl vl
BT a VRN ILR B AN TR AR B, AR 2R 50%.

BIERAIEOR LR, AXHIE T WA AG N (CCyB). k& (DP). AR
(LEV). REEESRNAFARI (SIFL) Migsmy 2 s HERM (CBF) XA THE. 9H
BB TE (AR UM TID) AR, BORTEZST EATI R A B, il (5 thad B2
Wik, EAELRTT TATRI RO AR b B4, ki bvud B e rl B g B k. FRIEHE 2012
6 HBITH KRARA TR A Bk (R1T) ) i i IR ASTHR B5R O 0~2.5%, (HEAR
EHRMESR MARM G, 2020 5 9 A, ZAT T KT FRAZLH R @R Y, (H5 R
YHT RGNS B PR OUATBERG B T 2, RUE A INARAT L S R LA A A LR, 3
JEABEA G AR B E R 0.

SRR TARTIE RS PATRZ TR ST B HES, IBE R A TAT s 33k
K. 2004 4F 2 HEATH) (T RA R ARA T RS PP IR R (B47) ) B ik & B 52K, 2010
11 ATE (T I 4\ E QXS B TAER @Ay g 1 shShs E MR, JFIE 2011
SR CRALARAT SRR E B ME Y IEHESL T 3hB AL, 2020 4F 5 H, COTHrE
PR /R AR AT ST R e A M LR BB 0 ) K /R ARAT S A R o B TR
1.5%~2%, B DR TIHA 100%~130%. 2022 F 4 A, EFFEH 5 W HERR ST
RV T R PR IR A B R

AR IMAERHRT 2010 4E (T  EEEREMY TN 5N, « ELSE/RYMU TITY 15 HATH- 4B A 17
B B HA RS BURIER A TR, —J7H T ARG ST R RATAT R R, A—J7m oy
RAFT R RAWEEORIIKRL. 2011 4 6 AKE (FARATITHRE LD f2iH
4% WIALFFR B LLE, 2015 4F 2 ARATHI CRDLERATALAF R EApE (1B7T)) EEEXAIAT R
FR BT TR, AR TR

ARG EEESRY TR RN R EE R SR B NTAZOR, EHE SRR
A%, BRI XT R E RN RE ST, W CEZREM UL TIIY $2H. 2011 4F 5 HRERBERRAAT
€A ESR M 250 T P ESRAT L SRR S PR 16 LY, SN T 1% s RGE R
R IIZER. 2012 4 6 ABITHY CRDLBRATRAVE BIpE (GR47)) APl E P RGBStk
RATRRAON A N RS AR 0 1%. 2018 47 11 ARG T (ST 588 RO E B R R R LA W
HIPEFRILY , 9 RGEE B SR PR RLEE TARYLHI S0 7. 2021 42 1 A (RAE
BEEATIG IR ) T2, WA T RE RSB RATINE R AL, 2021 4F 12 H, (RYE
TEERATHINAE R (A17) ) 27

BEBERL T WA U B T B 1 E N ARAT REERBIE SRR A RAB DU & 5, il Rtk
R KB TR 2013 48 5 H, ANCRME T CETIRINCHE SR EHA RMBEK Y , 3
BATA NS E L, AROMG TN AR R PREIg . 2015 4F 8 A, T AT CRFEA
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FARAT I T DR e 1B Y 20 V0 B 2L RSB 1, RN 20% o AN XU A4, G hm T AN
BUSAS, BEARSMNC RS 3. 2016 4 5 H, JATRATHY (6T 2 EE B P i 4 1 AR B v %
WUEE A PRI A Y , (B T & NS EIRR 20 s HAA PIAESE. 2017 47 1 A RATH (1 E
ANRBATT 2 DR H R U B A A DG SR ELEAN Y , 480 T SRRl i B ah 9%
FIAFZR, fER] T BEIALMESBER Y, (23 TAMRARBINIGE. 2017 £ 9 A, B TMHISNCATZIN
FARRN B, S APBNC KR HER S 0. 2018 4E 8 H, Jef7 Wt A R M AE, $rmAEITL
5N IR RS G I\ 0 AR 20%. 2020 4F 3 H, RS A EIA S8 h 1 8% 1.25,
R T BRI EE R, RS BRI KRS AR AR LR, 2020 42 10 AHFSS, A TR E
MBI, AR S I ANC RS HER SR 20% RN 0. 4 12 H, SRl m s
PEEEEIETT 2400 1.25 PHE 1. 2021 42 1 B, IR SRR 0 T 240 h 1.25
THEZE 1, FH, SEALIRSNEE i 20 T #2503 LR 0.5, X—RIIRIEZES
TARMFHEES. 2022 4 3 A, B4 T (G TRATI SR EEIMTROL 5 A S HAEHAD
BT SR E R 1

PR BRBOR LR, ACHETHEREESR (LDR), WahMEEZR (LCR) ARG
T WA (NSFR) 3% =FBUR TH. R EDR 2T IR EB SRR H L. ZERE &Rl
B b, RIS G PR AL, XRDLART TR BN, 1994 47, HE A RSATRAT T
MR T IATH A O A BRATE SN Y , BUE AT S M 75%. 1995 4F K Hrag N RILA
ERDVART TR Y oA, B AR p e fatn. 2015 48 8 H, 2E AKRN Lo EUE S B UmaR T
BHIRE, RS ILAEE 75% RIS, HPRHEEE LU R sh i i He b5, 2, AE4RAT AR
17 20 R B IR A IESGR DT s8R A . 763X 20 0], BAR 75% By FRRFLE A ), HA
PRI T TS 2e 07 SRR R AL TR T 5 K.

T R R TR RS R SRR ™ 50k 30 RBIEHHR L2, B ( BIER D
WY SR, AT A T A st KU, FE 2014 4E 3 H STiERY € Rl AR T 3l KOG A HE
Ipie (IR47) Y IERB ISR 25 RAE R R SRS S 807, BLE WP~ BIBAE 2000 1250 ()
YL R ARA TR I S S AT 100%. BRAE 2018 4RJCHTIAS, 7ERL I HA 20142017 4
JERTABIAE] 60%. 70%. 80%. 90%. 2015 4F 12 H R AT (R VAT TI 378 25 2R A5 BB R
PN ELK 2017 o, SEhE R RAT R R NS H BUE R R R AR T ME, JFR R8T
BHEFT IR H BB OO mZaE M TR THE0K. 2021 48 3 A CUEHFA
A AR A TR (BITAER B AR ) BLE RATH PRI T e 25 R R TAT LT3
7K F.

YRR B RS T AT TR B SR IE 5 LS i R B BE SRR 2 1L, i1 K /R T
WY B, MRARITHRKIRA R SRS, FET 2018 4 7 A 3Ry BRI TR SIER
R F ALY Hg N R O MR AR 7, BRAVIET 100%, 38 A FHF=HUEAE 2000 125C
(%) A ERml4RAT. 2019 4 3 A, (FRATE e W4 s B &Ik y BRI R THE
AT RE AR Ao T T 2 1 1 e BE 4 HU A DGR B, HE—20 B T i ARA T I 3l R
=3l

FUZRHERECK LR, G ET R (CONC), MATMAHEM MRS (INTER)
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A (OTHER). Sk 4 H ERR M2 x T e —17ll. SR P R HUE b SRAT oA i
PR R ). /R T BER VAR T BEAR B 2S8R R, BV P4 rp B XU AN A Tl 48
RS, FRE 1996 4 (T EIR BNARF TR - A U PRI . AR PR A S A I A nid
YR R P ETEAS ST 10%, SR TRE P ET AR 50%. 2006 4 1 HjtifT
B K FDILARAT IR IS % O dadn (IRT) Y Bl — AR P EFERAE T 16%, B—K P4 E
AT 10%. 2012 FHETTH CRDUARTTRAE EINE R17)) PRI EDRBITN. B 5 B %
P, S SRS R ARG, 2021 48 1 H, (& TR LSRN B S gt
FEE TR BT A YR E T AT R AR AN ARG B BRR. 2021 47
2 H, THE—S AR T B B0 55 f 3 40 ) L2 B LR T 5 A VEVUAIER 3 &
BCH IR B3R, BT BB AT IR BN S S AT — R ARy 25%. 2022 4 1
H, €T IRREER BT (55 TR FCORGIN o = ek 48 i BE A S @ 0 ) BB T oG T IR B
T H R AR I P - b sk B B A P

FRATIEAH AL PR B B BE S mbU M XU % 5. BB B S i LS [m] ol 55 By i
TR S, BRA TR0 RUSL I RHR BERG i, KU GIeE S BT 2014 4 4 AR KOS TRTES
RUAILAE T 25 B3 50 ) A1 2018 4R 5 A H &8 CFDVAR T KBRS BB FEI R ) SHRATIHAY
IR SCIAEEA T T — 2 BRI

Iesh, R ESRIRE TR, BAAAEESRESRRT 5E. 5. BeEFaEHTE
BT & PR B E 5701k, XA E 5l R L 55 RN %5 Z TR 56 88
BEESPW W E EEBOR T RSN, i TFHZWER, AREZ8E. W1 2012 42 10 AAT 11
F AT B — ] CUEZR AT 2 Pt P B S B I GRS ARG 38 Bl 45 S 4
MY F1 ESEEAFRER IR E SRS IR, FEERITE LS h RN E KRS
REFRIMESE, KRS T ZMEHEBOR TRAMEERCR. 2016 42 7 AFFHE AR — RS &R
IEBOR, WAL T 2 HECE TR RS . A SOk X Sie 590k I e A EE M BeR
IS AHE.

KM Akinci and Olmstead-Rumsey (2018) B2 B G B HE 723, A<3CL) 2000 4E 1 H
Sy EEME, UL _EDUSRECE TRAEREET 3 2000 4ELCRERE W AW HBCRER. B
5, BFXFARNECE T, A A EWAS |, B LTV, DT1,, CL,, CCyB,, DP,, LTV,, SIFI,, CBF,,
LDR¢, LCR¢, NSFR;, CONC,, INTER; & OTHER,. W% HiZxBUK LEMIIA, s Fmik
ZBOR TR R ST, WA I 1. 4R A AOMREOR LR S R, D0
AR —1. A0SR H IO T8, 35 I A — B BOR LB ISR AR R i, 32 AR B
0. MFEMNBOR THAMAFBAERSS, Ml ATA 2R B BUEfE vl 1521 8 5 20 B I EOR 1S
¥ MPL1.

2.2 KERWHHEBERERERMLRIKE S

Bl 1 J5F[E 2000 4 1 AZ| 2022 48 5 F BRI A& FZ L s EBOR TR AR gt
MNEL T AT I, SN RS A PR BERLE S IMAR L EBOR LR AR R 2, JLRE 37

VEEANEAR BEAEAS AR BUE A I MPT, MR TFAR.
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1 2000 % 1 B - 2022 § 5 AREREWHRTAERARFRL

K, FeA R AR 32 K, SERMETREE 5 I HUCHSEEAGE, JERE 17 %, A6 13 RS
14 WIERRS. B, SRR A Gk BATAH R TRAR SIS, & 1 8 B R4
TERBOL R T SRR 2000 4F 1 A 2022 4% 5 H, R451EREIL 79 R, SERm LA
323 k.

B 2 S BRE AT AR 2000 4F 1 A F] 2022 4F 5 H pamta] 751 & IE 2 AT UL, 2008
SEERUEHLAT, BE U FUBCR IR BOF AP, 2003 4F 1 A, REFREKRRHRE LT, 4
H, =2 8RS, SRS ERA FRA PN TEIRZSmE. SR, FHdn
FIAREER, (FOH R RFREEE 2008 4FJE. T MO 2BRERENL, 2008 4F 11 AREN G
PUTTACH 3, 1 R 2 SRR A B I MRS, (s b < g, 2009 4F 10 AfF
PRI 35%. K TH T RER AT REAF R R S XURL, B HEY R T 2009 4F 12 HITARE
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K 2012 4ETREAR, CHVRTEE TATRIE S, RWEEBORF N, &l H fERTTSE.
2012 4 10-11 H, BE MR T GIEZFA R P RPE B A EBINEY GEZFAFEA™
BRI LAY K (REEHARREE PR BB KA IMEY | XA, (4R
RSOSSN ERRIEY RERIMER, FHEENRTT RER TR, RS T 20
HRIECR TRAYEERCR, B8 77 B ook s, fEhiididireiase, (Hh A L
Tt 2013 4F 3 A, WEYMRME T G TR TEI L5 SRR R RS E A, B
TEM S 1 P THRATHOPREY 5K, IR, E T 2013 4F 12 AT RS, 2014
9 F 930 BB &, WS E IR, SRR B IRSYERRE 2016 45 6 H. XA, Hr
WEAGEET, SRR E, BITEARSIERRITIRASEY]. BEE 2016 45 7 H SH/\RIRL”
B &, B eRELR RN, — RS ERIEEECRIL 6, REHFASR™WEY, il
STHEAKE RGN HIRL, &I IR, 5 RIE R 2020 4RI, 5T X
PR R iy, SISk AP B 1R AT T — ST, o, ZEXL s R HER
oS, FOUEWHHBOR TRZS VR, AP AN i R HER .

3 hERGHERNEIEH SRISK BNIE S5

it ZR GRS R W RS, — oS I 1k P S R LA IXUBG X 28 e XU B TR BE,
A XK TE S B LA 2 [ A& G, 4 CCA (Lehar (2005)), CoVaR (Adrian and Brun-
nermeier (2014)) 4. X — B G T AT SR 8] XS AR SLAZ YO AT, (ERBE BV
BB G RS R RGERR. F— P B R ITE T4 T AR SRR, B gRiUY
JITTH T R A . 1 BRI R TE R BHIRILE S By i, B GRi LA H BB A SR, AT
RESSHLH ML I, SRR ST, SEANF TR, XEERT, f Ty
PEASEE BT R I 5200 58 2 T LA iy HA LA AL A, FRIIG, GRS A A B> < Rl L) Py IR Xof
M ERRGERERED. B2 A SR A R B R TR SRR G0 U A S oy, B
MRS TE AL i 5 1AL, TRZSMIENBI S e RS, HBELRETHIRE
M, T 51 % R GRS 5 AR AHESR T, Brownlees and Engle (2017) 4215 | RGUERUK1E
% SRISK. Brownlees and Engle (2017) 88 SRISK Jj&—E-AuilgN:, T &mwE BmE
PUARTE & A RGBS HAE 0L N AR AR FatR.  SRSIK KB %6 T fi (5 B 5
Gifs REEGTE— RN EN R F A RS, DMUFA T S afe <5 8, Ef T
RESRALIARM B 15 K, MG ZHUR R SR S i B IAHCE A G, B
AUV RIHBIRIATAT A 5. Brownlees and Engle (2017) #i§i SRISK BA A, Fratiy
SRISK ZFITVEA I BB SR R A RGER AR, B % TENL A BUN ST B i v A BRI
4k, Brownlees and Engle (2017) #&538H SRISK EARIEYE, i &Rl SRISK ZHIE[ A
SR Z TR IR R A RIS F 5. B, A3CRA] SRISK e ARt e ry AR &, #4770
BRI
3.1 SRISK WX 5fdit

SRISK ;; M ETE M3 K ER R IE G0, SRl o BT s BiA%eAss O, B SRISK,; =
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Ey(CSitn|Rmtt1:44n < C), HH, CSip = k(D + W) — Wiy AR @ £E ¢ WIRITAER O,
Wi BRI THSE, D A RERKENE, & AFERGERT R, R, AARE b #1
WTT R IE . FHRH, 10 Riey1e0n AR b BIRHA @ BIBCEIEE 2. REARR h TN, Al
¥y i SURPIIRAIMEARA A, B) Ey(Divrn|Rmit 1440 < C) = Dy T, B
SRISK;; = Et(CSityn|Rmtt+1:44n < C)

= kE(Djtyn|Rmts1:t4n < C) — (1 — k) Ey(Witsn | Rmt41:44n < O)

=kD;; — (1 — k)W;:(1 — LRMES;;)

= Wy [kLVGLf + (1 — k)LRMES” — 1],

(1)

Hrh, LVGy = (D + Wir) /Wiy RUEFTHZ, LRMES;; = —Ei(Ritq 10400 Rimey1:00n < C) AR
HIbrBTEERUR, R TTHIERR h I TR C B, AU @« 2235 h BRI %, Z0m
THH @ SRR I (1) AT, SRISK,, SHUMMAEL, ATFHR K& LRMES A %. 78
HA SRR AR T, MBTERA A F], SRISK,, #ik. AT RBE R R, 241737 T kit
T IR, L, SRISK,, (k. LRMES BAH/AT, X5 FEEER, SRISK.,
WARN TR, WAk, SRISK;, 5% EAGE R AR &k, BIAEH h, IREE C FX XT
k Wice, WEAR SN E EERRESR:, WuESRISU 0 8 A & 787 EITE 30% 242
#, 5 Brownlees and Engle (2017) KA/ 8% B {EAZ B = LA ZRE K. Brownlees and
Engle (2017) 48 Hi¥ AR BIHUG AR AARRY k. FERBEEE (2013) d9ihie, BITRAE
RUHLR 2020 ARSI P AR HE R IEVE N B EAGE T ] b IRME. 26T h Al
C BJIZE, Brownlees and Engle (2017) #I h NWEURBAS, C BOMBSmBURBIE, &0 Toiks
AR PR VER SR, OIS Acharya ot al. (2012) FIZREIIHET LRMES, B
LRMES=1 — exp(—18 x MES), HH MES } h = 1 REHREEIIRSGHEEREN, C KEHR
AR 95% BREKF TRIXEE VAR. MES By R4 E T

C
MES;t—1 = Er—1 (rit|rme < C) = 03By <5it|5mt < p )
mt

C C
> + o/l — phEi 1 <§it|5mt < > )
Omt

mt

(2)

= oy pit i1 (Emt|5mt <

HA, ry = log(1 + Ry) AERIHE @ BIRTEORER, rme = log(1 + Rp) AR EUER, 0

Ko r ARG e RN @ BISRIERHERR, pie 9 rie BT rone BOZRAPAESRREL, e AT &ir B

PRS00, MEAE, 728 1, 7k 0, = FHA—emir. KX (2) T —1EX

B8 TR R B R R S B SR R B AOY, ERIE T eme M1 & BYFRERIEASHE.
AR A DCC-GARCH EiEIfEit MES. {0457 t — 1 SIS EENRN Fio, BE:

2
o; Pit0it Omgt
Fi_1~D|0, i 9 )
PitTitOmt Omt

Horp, D REE B AMATER, HIE R 0, hr ZHA R i1 R &2 o2,
% o2 %H GIR-CARCH #EDEHIG, B

Tit

T'mt
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2 2 2 2
Omt = Wm + QmTpy 1 + 'Ymrm,t_lﬂrmt<0 + ﬁmo-mt—h
2 2 2 2
o =wi +airy_y +%iri_1le, <o + Bioj_1,

Hdr, $aR 8 1, <0, I, <o I THHEIE Sh 2R AERT RSN, B 47 I vy He OB T v X 3h 224
MR, B K B BT 2 SIRARREENE, BRI 6 & 8 BWEKIIZEAELT WS
TEE A BEEPRT. pi R DCC BEDEAN, DCC BUE LT Sk PR i
ﬂé@q&%ﬁ% Eit = rit/o'it }Fn Emt = Tmt/o'mt E’J*ﬁ?‘é»%@(, EI]

Corr (E”> =R, = l ! pn} = diag(Qir) " /*Qudiag(Qir) /2,

Emt Pit 1

HAt, Qi AR, Qi BB E T
-

Qit = (1 - a(lj, - 607)SL + Oéc,; + 605,Qit—17

Eit—1 Eit—1
Emt—1 Emt—1
XH, S; ZH i HHGMICHMAHMER:. ZEELRAR L QML fh1HEMGT, I Engle
P2 (1) KA © 1 SRISK,;, S5, B M-a @il La M REER RS SRISK & X h:

N

SRISK; = » (SRISKy/),

i=1

HA, (2) 3R max(z,0).
3.2 KEI€MAL SRISK K&t

T Brownlees and Engle (2017) {75, AASCME T RE SR RS 20224 5 H 31 Huj L
TRy 126 ZX&RFL 2000 4 1 A% 2022 4F 5 AHAEE SRISK, MLEMHE T ERARSH SRISK
1650 UM R GEERNSTER 4 E R BRR G AR. 126 ZERWIMEIERIT 44 %, 1IESF 56
K, TRE 6 28, HA SR 20 8. SRbLA G R8 R A H B E AU T3 H Bl
i, AR AR LIE A BREFGRE0THE. (F5¢ LiEs AR EiintE e wiEse s
MR, b TR AR —, BB R IR P AR R s, A B SRISK B H
R SRISK {8, Fra¥dEHRIET 715 (Wind) R E.

B 3 24 2000 4 2 HF| 2022 4F 5 HEAME], RESBITEE SRISK DK IYAEE @b
SRISK (B [a] 540 & B oA R A AS e Ret ] 5 B, B 3 Wl LA, RESmERI] SRISK
TE 2007 SFERARTAR/D, 2007 FLUSHIRTRAH . X HAB—KERETET 2007 FE2 851 ey
AR, TR ERRSEEESRMYIMAR L. 2006 4F 7 HZHT, #E SRISK 7E 2000 LA
. HEERITT 2006 42 7 A4y EifE, SRISK Ha%08mE] 3000 D F. BEE LRSRIT. 2R
1. TEAFATETVZE 2ot EESsmIEr B, E SIRSK $550F 2007 4 9 HIKD
IBE] 11118, I, ASSCRE ST 2007 4EF] 2022 4F[H] SRISK #9784k, B 3 H1EsR, 2007 4
F| 2008 FhE, ZEFRERENLLL K EiT SR UG EEZ RS Mg E R, ]E SRISK g
B, PN 2007 4 9 HJERY 11118 35h0% 2008 4E 12 H 31 H 18529. /5 E SRISK ¥4 I
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FHEH N 2000 4E 1 ARy 17259 EFFE 2014 4F 11 ARy 33436. 3XB], 1€ 20134 3 Af 6 A
IS, SRISK 30T BRI, 43535k 38123 Fl 39828, % = BL 6 F (- (1 56, 5:3( SRISK 2
Ft. B MR, XPIRIEE FEHIAERITRE, REHMT 2013 42 6 ARHIEE, H
IEH AL S BFLE SRISK FH¥A AN FIEE . 2014 4F 12 AFFG, #E SRISK HEE -
FH, M\ 2014 4F 11 AJERT 33436 EF-F] 2015 47 8 AJKAY 82843, X BBHAIG TR E R TET
TR BRI BRI Ry X R AT S IR I 3R R IIATAT, SRISK /2]
MRS T X — 8 SRR IR, XA SRISK A - EARRERVEH. SRISK 7E
2015 4F 8 ARAEIE SUE B T, B 2015 I T RS 44229. {HEEfE SGHRGE EF, I\ 2015 4
12 HHy 44229 JG58 1 A H PR ETHR1 1 HIEA 71873, X BAE) ke 3 E I S i s L il
B 1L, BEFS, SRISK 2B HZE TR E, 3 2017 4 7 A TR 23557, JF—HiR
FHIRALZE 2018 4F 1 H. SRISK FEiXBETHA FREMER R R ZE FHRE 2016 455 = BETF 4R IX
SN K BEATAT SR . I 2018 4F 2 AFFSS, FE SRISK MHF45H LA, B 2018 4F 10
Hik 68009, BE)G A TFIAZME FIE. XBHE] SRISK (1 Hus 28 FH-MI 48 57 5 ik LA SR e E i i 1y
KB FEAHSCER, {H SRISK JF4s LFHMERER TR GBI AKE. 2020 4F 2 H, ZHaEHEmN
thify, SRISK X BB —fe Yo Bk, I 2020 48 1 A8 34804 BRE 3 ARY 76996, i j5 TR
F 6 HIY 37940. 7-8 HTEFREENE YR AR R EFRDERK ST T, SRISK X H 3
—RTENLEG, MEIRE R TR AT 2022 4 3 A, ZHREEFRIBEREMN, SRISK
F 2022 4 3 H NIFAEEETY, 4 Hik 71407, HAEFEE AT 2022 4 5 HIE. I, SRISK 8507
FFE SRS AL RIZEE LA BERL DRSS 5 IESF (2018) SR VaR, MES, CoVar 4
7N B A R R B R GRS TS B B AR A A Y B 41—

NE 3 A LA —F H, ST RS SRISK HAHLGE T4 @RI 1# SRISK. KT H
TR T % SRISK Ay EBLTTERILM, 43S WBEER I 4L AT T S WAk SRISK Ay TTHk
BE. 2022 4F 5 HJE, SRISK HEABCRMET 18 MRATA AN Li8RAT. dEIRMIT. SCBEHT. 2
WARFT . HARSRAT. RS, PERIT. HESAT. TRRIT. JEREAT. ERIT. MEEHRTT.
TUARAT, RWARTT, RIERAT. LI T, AU ETRIE A T, BT RB TR LAk, SRISK

SRISK, $R1T\ IS, REQ R H b SRAYASR I SKAE]FFIE SRISK, $RAT\ IS, {RIQK H b SREAIASRISKA T FAT 8 FE
—— SRISK —— SRISK
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BRORHIAT 18 MMAT SRERATH R A EERRT 20 WA FETFZ. FEAS, FEAR.
FiFiEZE. PEAGR, EREEZ, BRI, PHEASERTSRIMHRRE SRISK 5%
TR RHIALM. B, IR 4EE &, SRISK mJLURFIRE RS HEELS RN,

Hifr—2, WNE 3 AR, BATTUEH, SRISK HA< L2 H T Rua . @idxt SRISK
HAZEA AT ACF, PACF 1B, F#4T ADF #050, 5k 1 GRiET 15 SRISK LAKGRAT, L33,
PRELAIHALPIASERITH) SRISK 19 HAEAR (B 3 ) B8 VR F41. Brik, TEBCRSy oA
ERor R, ASSCRA SRISK #y H ARy e plfe e AL R T —20 0. OO, D T 20t
ZEN e AR 2R e Rl XSRS AT AL S5 T B MUY, A5 SCR %R i SRISK B %E X
Lt Tk, M T I TR E LR T SRISK.

4 HERE

ASCRAT Rubin FIERBFRINESL T K R H 1 25 BUR PR T 3 E 200 B
RIS E WY, ETEIRABES 2 HFROR, A SCORBEORBY AR A
2007 4 4 H. i FERNTEMTBORITHT 24 BARSERE0Y, RSB IF HEA I G E A
2020 4¢3 H. 5 RWHEMALTT BORM I S5 AR H, AR T2 EAE T g B
BR, REEXIEANBTHRR T, (CEEXTECRAIBPALH HA TR, [, TS
W, BRI T LA SAL A S SE A g, AT AT LA PPl D7 R i i A TR A gt
R4, Angrist and Kuersteiner (2011) iB#F—2R00E T IRHESE THEHH B9 3) S FRSUNJEXT E N2
TROMATIAZ O TRk LR Rt —2b AL 5 J%, W35S DSGE il SVAR SFBUEMZ
PRSI AT HCR. ASCRA Angrist et al. (2018) MIXIPEZEAE (2022) {3 BT BRI
AP B SRR A AR, SR FIHLAS 7 ST U S ORI RS 40, S8 (T[] A5 20 By SR A
L, B — D BEVLIMECALH], e TSRO A i1, BRI e an T

ony = |1 (M MR ®)

Hrr, Dy RZWHEORA R, Y, g BAH, A0 Y, e 7 AR BB 3wt
ARG RS AEE SRISK. HAIR, 24 T oW 2L BB RS RS RS AT L A 5
J7 T WSSO, B I A E I S — AT LA T oA, ARSCEECT =B TR ol 2 ], AR
P& SRISK Wy L EAEHITIETTF Gt 8 189 SRISK M| LA T#) SRISK 1Eh AR
., TR R RS R BRI (S AIEREAR (2021)), T XL BT TR SE
PG HIER. Ba, NZIEBORKEIEAL, REXNESEE (2022) & T2 AT HBOR N Bl
REHLR IR, JEHE T FXIRERSE (2022) —3y 4 MERESREERZ AR, 45
fEBREE . XU I 7™ 7] HL | b SR A T Y8 AR 70 AL R A LI AS R AR R ] HLIgo. o,
RSO ST IR A . KUS A 5% )™ ] HL I o 4 AT KU AR IR E AR i, i TAEAS
HARTRELS, AR TXIESESE (2022), ASCHEZREN M H RARL)S 1 KU AL 7 411 T35
T KU 7 R L. 7 MARAT AR T0 R AR ] LU R AT R SUSCR ] S s g AR AT XU R 3E
TR BN A B

ARG 2 TR A BRI R MPL,, AT L Dy N WA AR AL A T Dy
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A —1 405k MPI, < 0; 24 0, 402 MPIL, = 0; 24 1, 205 MPIL, > 0. He, —1 FR5E0, 0 Fm
P, 1 FRBEH. 2 WAL, p/ (20) = Pr(Dy = jlz:) HBCRBATER Y, BRGEH
B 2, Dy = j BISRAPEER, H j e {—1,0,1}. 6,;, & Angrist et al. (2018) Z&T Rubin K
BOVAEZR & S SIASBORBUY, &K 615 = E[Y:1(4) — Yiu(0)], Yeu(5) KENSEIELR, 64
SE AL 2t IBORAR R Dy = g i ¢+ D EAVER Y B9ETRERUE; Y (0) At Dy =0
i, ¢+ 0 BIEAER Y WATREIUE, &M T A EHEBUR . « + 1 2 ¢ + L BANSISEOR
BV HEAREH 0, = (01,5, .01 ;). Angrist and Kuersteiner (2011) MHER LiEHAShZSBUOR AL
B 0; MM LB R T Bk ol 5 s B —— MR, TEIES% Angrist and
Kuersteiner (2011).

BT T EATTTENIM TR R ELE R, ShABORRY. 6, ; YRR T 58 i 2R, smA]
AR & S L MR IR B SR, s RIOR R ¢ GRS, ¢ #1
HYBOR BRI SR B e RINSL, B Yiu(5) L Dy | 2z, ZRMFMSEREERERE ¢ BITHEE
B, BURIEERA—E MBI, MHXBCABORBOY G EERNE. BEREIEEMRTEE
RBORBEIMERIGZAIE, Bl 0 < a < p/(z) <@ < 1. TESRAT AR T, 615 = E[Yi.(j) —
Y,1(0)|z] = E[Y3|Dy = j,zi] — E[Yi | Dy = 0, 2], ZATERT MG RA &/ F{E, FIL,
0,; FTUBGORA. 4 2z, B4R ST, EESMBAEE ATZ], Rosenbaum and Rubin (1983)
P2 SR B AR A s BOR U #EA T 1, T EIERAAE SR W] ZBEBRIR T, (Yiu(j) L Dy) |2z =
(Yi1(5) L Dy) | P/ (2¢). 7EBEFERE I, Hahn (1998) Al Hirano and Imbens (2003) 4k#& T Horvitz
and Thompson (1952) By A, #F—4% B RIS, Angrist et al. (2018) ¥ HAIGRZE
WUBCR PEAHESE F1, BI=X (3). IZ (3) WIRAEH, 6,; Wb RELS M. F—PAhit 7/ (=), 52
Friz i, 24 97 (z) R/, AESKR, 6, BATTHESBX BRI =%, Fi, fEE
FH Dy = j i, p(2) < 0.025 BPULIME. E TR 97 (2) RAR (3) 1, 551 6,; By
flivt. w1 6 WP BT W, BORMIAESS p/ (2) AGTHRE MG R OCEE, AU
KE BRSO B FEAEAALE, T B HAGTRCR B | - T ORGSR B B, IRt —
R B AL A A BT . B, ASSCRAXIESES (2022) $2HMHLESS 0k
AETHBORM AR 8 FOREATR T IR BOR S Al -5 S A L R g
4.1 BURMARMESMETT

AT BTE S BORMAERREL p7 (20) = Pr(De = jlz:), p’ (2¢) FBAIBEE W (4):

pj(zt) = f(z1). (4)

B TRESCTZHE EBORA AT AP Mk B3N, FHIARIEXEESE
(2022) XIBARA T, ASCREEEA T HRARE N 54 MEMAF B REATINARE X, 1
EEAER AR R, MECRIEFIR . X, S s1e80 TIIGIME. XTMR T Bk vt . e
PR, ENR S, TSN, ICRSAE, . MBS X UK M5 S
FrR2. R4 z B X, Y, 1 D, BIHEEIY, W5 M SERELR B g . AR ST TR A S
PE R[50, ASSGREREADTH 2007 4F 4 AE 2022 48 3 A, 4L 180 #. 43R LATHIRA TR

PR R AT R AR
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TR, RS E o A SR, X T SRISK 45 H EHHE, A KRB it
K H EERE. i TR ATELMT 20 A EIBOR A 4 AR ATRT 24 BARSE, B, BORM Mo
LA HIRTRIZE 550k 2020 4F 3 . 2007 4% 4 AF 2020 47 3 A#AME, D, BUEHR 0 BIRECH 93, B
B0 1 FRECH 46, BUEN —1 IRECR 17.

ATRAHE 2020 42 4 AZE 2022 4F 3 AFEAMIREE, SR FAZCETBHE AR, Tk
MU REALZRMR NS (4) FRBAL BRI RN HE AR LR S L i R eft
ARt e b, ARTEMLRE L HNERR, % X, Y. Ml D, M5, X, 2RI LA R
RWSH, RE&ER X, X, WK, Y, M D, WHE 1 3k 129 MERARGEEE 2, #
RS TR, ASCRZATAE T 2007 4 5 H - 2020 48 3 ABARIMBOREY. = MREEH,
BERL AT B R T, REAS N BLS HERR R R 100%, REASHNTUM B HERR N 62.5%, 1 33.3% HY
BEHLER = PRI 30%. BEALARMIREARIEN 2 B, FAREM EE S50 max-features (7ERE
BLA BRI E, B7 R A I AR RAE R . B TAHEAS N INIMERR 2, A SCRBERN
max-features Jy 17, JLAEM B i B B0 AR B RR T IS — B i AR 2 i ol Tl 3% e
2 AR, T3 nfE 4 H R, S5 OB Ty, HE Bkl ol i 24 A [ H -7
¥, RIGZIFEE PMI #7555
4.2 FHEMEITHERE

R T RS SRS AR R AT R AW, B R Cai et al. (2021) 7E Fang et al.
(2020) (2Rt bR ] A I E] RS ARSI 28 TRl B AR B e iR e Sk o S5 A L MR BOR A
S, Bl Dy LY30(5) | p(ze). 5HBVERE we WIREEFRS Yo() MR, R wi L Dy | (Yii(4), zt),
MTRHAE | >0, j YWRGSL AWM IRPeR Mg ey 5 —P S B 1ER SRISK, Fri & ]
SRISK, RVARTTHEAS 78 2R ] FUHGEE AR R GPR [F] e A B AR i R B B, ik T
TEZE ORI M S T, ZWEHESRT R D, 5HWER Y, BRI, s iRyl
TE 0.05 By BEFHTKT TR S R, vedy g2 [ e B Bt st el R Ho i s
— OB HIE AT SRISK FIME SR s 4B 2 BT S5 S e, R 25 R I
0.05 M1 F KT FAA IR B AL, Va4 M2 [F] HeASAL AR 5 — Wi A8 B A Ry KU AR ¢
77 ] H R (A B AR A T A S R O, R 4 SRR ATE 0.1 M KT N e S {4 Sr
e, I, RrRENLARMBE TR 7 (2) AR (3) H, (ER152] 6,; gofhit. 5 5 Mo
KRS s SIS Rt AT BRI

5 FREHERBRBES

AER T LA A HIBOR. Dy = 0 VENEHEBOR, 23T SE AR B 4t 20U o RBOR
Xt BRI, HIE, M T B RS RIS SRSIK A ZLR B #M;
#, AT T BRI ALT] SRISK AZALRAEMR, LA BORE AT 5]
I B, fhit T BORMHE P15 3 RE B R R AR R oM, L2 B BOR A& AL
TR AR R, B30 T BRI AR 24 4~ A 89 RS RALY.
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5.1 ZEAAMERWER BRI

B 4 5 T Fra- B HIBOR A sEma s, Horh, SRR BAR BEARAS R T 24 B R
FRENAS IR, W2k R BRI 95% BB XA, BEXIERA Bootstrap 14
. NRGMESRRESRE, FAMEZH HBUR P8, SRISK i HBRA Fr L7, {HAR
FRTRR, 11 W15 SRISK M9 AL R 1R 2 THEMS, I 24 IR BRUENEUS AR BE. N
ARG BRGESTR G RE, Tt H EBOR & B3R B8] SRISK i H
AR, BURSLHE 11 B)S EmaRY I aH728 /N, MIZERE8C 3, (HTE 24 BN BB
BERIE. FEAMEE N EBOR X HIEVE ] SRISK F ARk 2 HA4 0 B St 5P, 76 24
BRI BREGEMY A S . AL, M2 HBUR X =] SRISK RN KT
X RERI ] SRISK W REMR0N, (HXT I MVER ] SRISK H17CH B ¥ e . 20 & {HBUR
X5 e IR E L A RSB, FE AR 2 IHBUR & B R S E P | B4R
AT IR IIASL % 7= ] H B AR R ARk R ] gk, I HLAEBOR SEiify 24 B BRUEHRNY N
1E. L ERA T AR 7 L R A ] 3 e SE A 220 B ELBOR S5t 4 B/ IR s L 1y T, X
TREBHTBORTM 17 MG GIET, F+1 20 BUGH BB, 5 24 BP0 REGEMZN A
. YA BT SERAME 2L B TEBUR A SR U P RS B A 2538, TR ROREREIN, SXIEEE
% (2022) 5 HIEEIR —E TEXIESEE (2022) WA, SERMATZEILH BUBCRXT AN AT R
BTSRRI B, A SCERFEAME, 4R BoR SRR B ATECRR L.

g5 BRTRR, SR 2O AT ARIBOR £ DR SRR Hh E) A8 R AR, X S XU B % 2 it
PRI, S THY SRISK EHEF, (HXT &R 1 RS XIS AE 24 B H) REUE R
WS, XU 8 A g 2 L]
5.2 ZEYEMRWERIEBER

B 5 il T R BT B AR RS, N RAESRNERE, BREME
WH HIBCROT SRISK JG A g $APE 520N, 7EBOR SERtRTHA<s 38 M SRISK [y H AL, 11 BA/5 BT
R BBUENAUN AT B, NRSHEERRSIE TR G ERE, B HBOR A
SRAIAT 6 BSH S =T ] SRISK, {HEEmizi AR/, IWEREE &, 850 FREsEn
¥, 5 24 FAPE BEUENN A D E. BA 20 HBUR X LER ] SRISK (1 H A5k
RIC W ERW. B HBOR T 5 006 S 1 R EE P AR R RS, B8 20 B
SR BRI R R VAR T XU IS % 7= ] 33 TG g ), (H 4 B RS R TR AR R
[ HL3 3, EBUR SR 24 BAP BREUENRNY AIE. B4 B HBURAEBOR SL it AT &
BFEEARRE, HIE 14 BIFECRH REGEMEN AT . A LT B 40 1 20 T
T E R UE R A R WA E5e S XIS (2022) W25 A3

B0, AR HBOR IR T 4 B R i AR T A 78 R A H] LM oh, W AR AE
b F e AR B EEAR TG S R, S IR R ] Bk i L R # SRISK R IGHT

.
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6 ZEibSBEREN

23R Rubin [RFEBUVHESE TR BAR M5 BOE PR BULE T T & E 20072020 454
SO P ELBOR AT 42 AR M S ALY, BFFS AR, FEAAM A 2200 o TEBUR S KA SR R B A ]
AR XU, X BERES £ B S R I, SIS ] SRISK @9 &R F, Xt &Rl
RGN REGEMHAR B, XEBsN 2 Rl ]. BN HECRER T &8
F R TROA ST R RE LG Ah, W5 PRI HoAt i (A A TC B, RN il
T G T8 SRISK 76 B i # # s .

R4 LA LG58, A SO Z0W AT AEIBOR R 1 40 FBORE: 1) fFiE—P LA RG SRRk
M EFEARATRITIY. R PR AR XUS 2 2500 o TEBOR i 5 5 St A S [y B 6, AN TR] A 00 B2 G s S B
JRURSE P AN IR 7T 5 SO 55 2% B S AA P 2 O AL IBOR 23 IR B SR e [ A8 By XU, L4
T RGNS IS SRISK 76 24 HAP AT REUEMAY AR B2, 70, X2 HEBUR
Hin “@mfae” I ENRE BEEEMBORIME K. ASUEMT Brownlees and Engle
(2017) $2H M RGERXBAEEL SRISK SR Rt mREE, —r IS 58NSty
A U SE B LRMES 0] B3 sh i &R e Ry M. 53— H SRISK,;, RlE THL
¥ BE = 5 R STHE B, SR BBIRIATATZR A DG, FEEA T 4RA7. IER ., PR R At
SR EITENIE SRISK;, Z MA1EAEN SRR SH RAEXSIEE, BE TRV
IR BT T A R, BB T AT b S e e RS {HL SRISK (A HARZ R RZ 4, i
HREAHRERE N REESRNEER S EsR. Fith, B REEREE R
M EERIRFSY, ZHEL R GRS R BE 07, A7 T SR G SRR, Sk 250 o R
SR e 5 TRt 2, ERRWE M E. 2) BEEWHEEHECEE R RE, @eERil
i, RERESAE. AR R Z S HBORRR T 2 B R AR T A 78 B 3 1
HEFE SN, K5 B R At H ) A B AR G S R . T, B4R AEBOR £ S AL A,
W SR AT REZE T R4 2L B EIBOR A S5, S EFDLRIT S SRR T B ER], i
KR8, I, 075 18 WS SR BOR 5 SR AR 20, 5% S8R, Bsians
TR,k DR A S B R (A UKL 4 B 2 I R LA 381 ], S EGR RURL Y & Rl 5578
Rz W g S SRS LT R, W5 &REMHERXE. 3) FEURFAIERRHE
T IME Y. AT A I TE A 2 BBUR AR S AR 1R SRISK 7E 24 HAPAY BAUEMRY.
AR, B BEREA =18 SRISK. 7 I, Ragkramifa e i B ArmMR T & R4 1,
TEMARGERR BT &S, WET 2 AEGESMERE, DB aisibg ., BT E X
I % e ot e S X AN R 2], DA TFT B 4t B 10 2R e P il KU
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