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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. 

Keywords: Macro prudential policies; Financial stability; Systematic risk; 

Macroeconomic policy evaluation; SRISK; Machine learning. 
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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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, ������

�����
. 2008 �����	��, ����������, ������������ 

����� !"�	����
�Æ��������!	������, ��"�����
	#���
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������, "#�����
	
�����, ����
���

���$.

2009 ��,  "�%��&#'������#�	��, !� “ ���!”���
��
#��%��&�"��"������	��$(, �������
, 
������'�
����#�	���	. 2009 � 4 ", #) �Æ (G20) �$%$&������
���

 *&�%%. &� 9 ", G20 �(�%$�#+'�	$$%%!�!#+%& “����

��” � “����
�” 	��. 2010 � 11 ", G20 &'%$'���&�������	
& ���, &� 12 " 16 ,!"-'($ III##+&$, ��� G20 &'%$)�	#�
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�'������
	��, #� ".$*/'*'�. +�
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���
��������, ������


���	0& �( ,'" (Akinci and Olmstead-Rumsey (2018), Cerutti et al. (2017)).
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�
��$(	67, -,
��3,-�8�.����
���, 7�819�0����

�
�, +�10
��������������
	��. +-�
����
�-��

	/*, (+������
����0")�
0.��9��-�	, 81:�����


���&-�856�
1:189�,:;:;%*	�����,�������
���

&-�856�������,���������&-�856���;"</	�����
(Lim et al. (2011), Dell’ Ariccia et al. (2012), Cerutti et al. (2017), Akinci and Olmstead-

Rumsey (2018)). �
2 ����
�-��	/*('��<0�, 8:1:2-�-�3

32 	=:-=���1:24 (95 (2016), 3.� (2015)), .:-&-�332 	1:

1) (95 (2016)), /�.1&0���0��)�-�56��1:24����> (3.
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/*����-��	9+��-6�. ���3��.4	7.C7����
�	-

��,151	.4�����/6	 DSGE.4 (Angelini et al. (2011),09�7:8 (2013),

88=�892 (2014)). 9���3�����	1�7.C7����
�	-��. .9

/	2C2��31�/*!B:/;�����
����/*9D29�A�+-/*.
�	�%, �!��%	E:��.

3B:/;/;,+-%:��� Shim (2013)�.	����B:<� IMF� 2013–2014
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4#1����
��� (Global Macroprudential Policy Instruments,>: GMPI)0;B
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�C�	B:C7�G ��#���	
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�����
	33��, H

,"�����#�2,-�J�, +�-,

��/'�������. DE+-%:, �
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2�&#5�.C����!BÆ+�����
��<	�/C7. ��.����!

B	��!, �2C&#�
��.����!B�%&	T� 14 3
���, .�Æ2 �
�
�%%��, 07 Shim (2013), Cerutti et al. (2017), Akinci and Olmstead-Rumsey (2018),

@?7� (2022) ����B:<!�! ����
���	���K�, %& Akinci and

Olmstead-Rumsey (2018) 	����!B�.9D, .C� 2000 � 1 " – 2022 � 5 "
4

2 ".����
�!B. 1�, C7�2 ����
���	0&8A���EF.

2.1 C@ABDEFCDEFGHIJ
����
�������FE����
���. ����#���
������, �

	�
������, �����
. ����#�H� ����������!���	�
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/��
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�$�&�;�����#��<	��, LL@6���	M7�6�	$(�%'	0"9

+�&”. 3��58:/H, U32 ����#���� 2009 �M&�'�, @�����
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(CL) 23��. :1@2-�:1�S>QQI:2	-?, 8=,QQ:1. 2 �N;
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�!5(/Æ/, :1@2-'�2 ��	0"��, 0�� 17 �, �0&�B1�	���
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�, 
 1998� 1 " 1 ,#�'S1:PS��. 2008��	)-KLTN0*=��F�,

1:PS��, �����	�$�" 2008 � 11 "M�>�1:PS"), 3�D� 2009 �

1:OL+1). 
�, 
 2009 � 7 "=�NKU1:PS��. 2010 � 1 ", =����#

���;
�L<��J"F1:1�O����.:1��	 12%, ,.F1:1�O��

��.:1��	 30%. 2021� 2 ", ��;�L<��	LPU:1<>, ��#$;
L<

���#27'��M&���>	LPU:1OS, �*O�#2:1OS	 50%.

-#�����
���, �%=2�%�
��NP (CCyB)���D0 (DP)����

(LEV)�����������V8 (SIFI) �45�������� (CBF) �,3��. %�

��NP�!"-'($ III#!'�, �����:�7�'%�
NP��, P)1:�.
1), Æ0���9�7W>%�
NP��, QQ1:�.EX&�D�	Y . 2 � 2012

� 6"VW	!L<������QD (N�)#!'�%�
���'��� 0∼2.5%,@��#

�;H���ZR�V. 2020� 9",�$�!�
.C%�
��NP�)	)=#,@=2�
3��������>@GA�Q8
"5�, ;
�18��<����	������, %

�
��NP-�R
� 0.

��D0�!L<�����:�7
��':1Y &0, ÆXY��9�
	:1Y

 . 2004 � 2 "�$	!�
OZ)L<����>P�� (R�)#&�'�D0XY�, 2010

� 11 "�!�
8+3��?��
��'	)=#!'����D0#�	�4, �� 2011

�R$!L<��:1Y &0��QD##+.C���D0).. 2020 � 5 ",!�
RA

�0�!�L<��:1Y &0#���	)=#�!�L<��:1D0�RA�90�
1.5%∼2%, D0XY�90� 100%∼130%. 2022 � 4 ",  >S5>$$'�QSD0[MD

"	 4��-G56D0XY�.

���#�!�
 2010 ��!"-'($ III#%*,!"-'($ III#!����'�>
��W$�����N[�	#���, �9�&ÆP)�������	T), 9�9�&�

��S%�'O����#���	2-. 2011 � 6 "2 !L<�������QD#'�

4% 	���#�R-, 2015 � 2 "9�	!L<�������QD (VW)#�������
%	COH�2X0�, *�\��S]	'&.

�����������V8�����������	S?����, 0)B�8)T�
�, 1+���������	�N, �!"-'($ III#'�. 2011 � 5 "2 �#$�$�

!! �#$�
! ��<19F#��&	!�51#, 18� 1% 	���������
	��V8��. 2012 � 6 "VW	!L<������QD (N�)#!;
 ������
��V8�����8P�,	 1%. 2018 � 11 "R$�!�
Y\���������#�
	!�51#, ����������>@�#��'�)�!$�9J. 2021 � 1 "!���
����>@QD#19, $��2 ��������
	&�;H. 2021� 12 ",!���
����V8#�;
 (N�)#19.

45�����������
T ������� ?���U8A	��, ")���
��2 	��. 2013 � 5 ", ?0,�V�!�
8+?0���*��-�$()=#, +

/��0]0Z^��, -�8N'�?0T0	V/1). 2015 � 8 ", =�9��!! �
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4���
8+U
]0������	)=#, VE 20% +[?0��&0�, 18�?0\

���, 56?05(U�. 2016 � 5 ", =��$	!�
# �]�19#WX45���
�����	)=#, #+�.�#WX45����������. 2017 � 1 "�$	!! 
�4���
#WX45��������-�FW	)=#, '"������Q<45��
���, ?%�5���45��, V+�?@OS	1). 2017 � 9 ", ��P)?05(�
�
U�, =��?0��&0�0�� 0. 2018� 8",=�����4'W2,�U
]0<

>	?0��&0�3 0 0�� 20%. 2020 � 3 ", 45������0Y&B� 1 00 1.25,

?%�5���45��, '"45����8POS:P. 2020 � 10 "�!, ��S^2 

?@;., U
]0<>	?0��&0��3 20% 90� 0. &� 12 ", ����	45�

�����0Y&B� 1.25 00 1. 2021 � 1 ", Q<	45������0Y&B(� 1.25

900 1, &", 5�Q<5?>1	����0Y�B� 0.3 :00 0.5, ��� 	X'N'
��4';2TN. 2022� 3", �$�!�
��<����5?:1<>-�FW	)=#,

����0Y&BRI� 1.

-2�����
���, �%=2�.:-�� (LDR)����XY� (LCR) �Z�,
�
-? (NSFR) �23
���. .:-�����:1#S�.1#SE-. �2 ��#

�I:, .:-#�>:��8@, �L<���-[ 33. 1994�, ! �4���$!�

�L<��1��,]@-?��	)=#, ;
.:-�*O� 75%. 1995 �!!T�4M�
 L<��D#�$, �)'�D
!�. 2015 � 8 ", # � 5^$#+)�V(L<��

D	J
, _Y.:-�O� 75% 	;
, ��.:-'����#@!�, 04, ���<*

�� 20�	#�!�M#+_�BI`V. �� 20�4, U3 75% 	:P;
6-<�, @�

�	@%9DC�����GA	</0�� 5 �.

��XY��!+<0XZ	BJ����,�R/ 30 a0�Z��E-, �!"-'(

$ III#R
, &
J���`
�����.2 2014� 3"19	!L<���������

QD (N�)##+%*���XY�'������#�!�, ;
�,;.� 2000 YK (�)

Æ:	L<��	���XY��6
 100%. ��� 2018�2�+�, ��a
 2014–2017�

2�C�+� 60%�70%�80%�90%. 2015 � 12 "�$	!L<�����XY�1[R8Q

D#�� 2017�*, 19"PD	��5R8,�J,B2	>�%_M!2, �&7R8MM

!2�Z:	J,B2	�B, �N�0&"PD	��'��F��. 2021 � 3 "!�:&

``
��:��QD (VWV�51b)#;
��:L	���XY���M"
�<M!

[M.

Z�
��-�!��&&	�
��/;�<>�5	�
��/;E-, �!"-'(

$ III#R
, J���D)
P	�����. 2 
 2018 � 7 "19	!L<������

���QD#!%*Z�
��-?#�!�, ���6
 100%, H&
�,;.� 2000 YK

(�) Æ:	L<��. 2019 � 3 ",!L<��Z�
��-?1[R8QD#��L<��[
\�.	 �R81(6,.	Z�
��-?��1[, +�*8+�L<��	�����

��.

-T��)��
���, �\:1�!.P) (CONC)���4�L]WP) (INTER)
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�)@ (OTHER). :1�!.P)�!�=��<��Æ9]U	a1S.>����ZS	
-�P).!"-'($ III#��L<����M6��!.��, I]U�!.����<�
!.��. 2 1996 �!�
[�L<���,]@-?��#"�#@!��=2QD	)
=#!;
��]U�!.�*"
 10%,1 )!]U�!.�*O� 50%. 2006� 1"9�

	!L<����#�2.!� (N�)#;
���Æ]U�!.�"
 15%, ��]U�!.
�"
 10%. 2012 �VW	!L<������QD (N�)#!('������SC=2]
U��<�1&�P����!.��. 2021� 1",!�
.C��<����=8,:1�!
.��).	)=#CcRI���:1!=8,:1>-���+=:1>-:P. 2021 �

2 ",!�
+�*;�L<��LPU:1<>	)=#;
L<���7'��M&���
>LPU:1	,��7'9�>	��:1OS�*O����P��ZS	 25%. 2022� 1

",!�
�X�K^+=-�:1�!*=8,:1�!.��	)=#$���
�X�K
^+=X��>	-�:1�!*=8,:1�!.��.

��4�L]WP)�	�
�����4	����. C�2 ����&<<>	V
/��, ��4	��]W ,.18, ��	�P�V_:;. 2014 � 4 "�$!�
;��

���&<<>	)=#� 2018 � 5 "�V	!L<�� S��^8��QD#���4	

���P�+���
	P).

4?, �2 ��#�1+!, (.��QS9;����1b��:�&��7'+��
�EF	�3��;
�QD. �;��;
�QD)�33=�<>�=?<>E4	/7
0.33����
���	F1\bN, �
)33D , ��W&. 8 2012 � 10 "� 11

"R$	6D�H!�:&`]U�,��<>��QD#!�:&`�7�,��<>19O
H#�!&���&`�
]U�,��<>N?QD#, 0*��1:<>�=�1: ,2

�0=?1:,   Æ/�����
���	#��<. 2016 � 7 "�!�V	�� ��

#�
�, H+/�����
���	#�. �%��;;
�QD�)�-��33	
�
<� �)�.

%& Akinci and Olmstead-Rumsey (2018) 	����!B�.9D, �%Æ 2000 � 1 "

�&&, &
Æ:T�
���	0&8A�.�5 2000 �Æ/2 	����
�!B. &

#, 6�J3
���, $�".c<�, I LTVt, DTIt, CLt, CCyBt, DPt, LTVt, SIFIt, CBFt,

LDRt, LCRt, NSFRt, CONCt, INTERt � OTHERt. 8<3"M
���_%*, 9,-+/

M
���#�	%%R$, HMc<�' 1. 8<3"->cM
���#�	T9, HMc

<�' −1. 8<3"+dX��, 9%*=�F	
���7+0%'!�T9, HMc<�'

0. I=J�
���	c<��.�, )�8#�-<�	'2?&*�#	����
�!
B MPIt1.

2.2 C@ABDEFCGHÆLMNKLMON
d 1 �2 2000 � 1 "� 2022 � 5 "
4	�3����
���0&8A B��.

3d 1 !&1, 33���
	�3��;
�QD	)�
���0&�B1�, M0� 37

1Sde`�]ee��T^_Y MPIt Z�`faf.
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O 1 2000 P 1 Q – 2022 P 5 QRPQRSTSTUVWU
�, )!>X�0� 32 �, ac�0� 5 �. )��:1@2-, M0� 17 �, �\ 13 �>X

� 4 �ac. @>E*-�%�
��NP�������<�H� g. d 1 (<D>X�0

��BU 
ac�0��B. 2000 � 1 "� 2022 � 5 ", >X�0�M 79 �, ac�0�

M 23 �.

d 2�2 ����!B3 2000� 1"� 2022� 5"	74G d. 3d 2!&1, 2008

������, 2 ����
�0&�B�� g. 2003� 1 ", 2 1:1)�V/:;, 4

", ��2$#���.C, ��#���M�-G83+�-V*�.. �4&7, 1:1/*

�-�"), 1:1)���
00 2008 �2. ����#1����, 2008 � 11 "2 �V

TfY�[, %�
	����
��!bacG�, 1:1/CE*/18, 2009 � 10 "1

:1)�.( 35%. E
1:V/1)&�</�����,��3,
 2009� 12"�!%'

�� T98+��#�, Æ�����
. ���� #�T99, 1:1/V/6U��/

O 2 RPQRSTXWYZ[X\]O
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[M. 2012 �9\�, �����9�	TN, ����
�/�ac, ��5�/bc�V.

2012 � 10–11 ", #�3,R$�!�:&`]U�,��<>��QD#!�:&`�7�,
��<>19OH#�!&���&`�
]U�,��<>N?QD#, �6D�H, 0*�

�1:<>�=�1: ,2�0=?1:, 1&ED3��2�03Y��,   Æ/���

��
���	#��<, #�N.$<>c. �
4, 1:1/���
, @=:1/H*/:

;. 2013 � 3 ", #�3,�V�!�
;�L<���><>\��'-�$(	)=#, `

�3#�:")3Y��	V/24, #�W>. =:1/
 2013 � 12 "�!*/6U. 2014

� 9 " 930 F
�V, :1@2-!�>c, ac	#�G���0 2016 � 6 ". �
4, =:

1/*/X;, ��Ygd$, 
�������!<*Z[. C� 2016 � 7 " “Feh2-”

	�V, �Z��Yg	G\�!c�, �� ��#�
��V, 2 +*��6#�
, +0

6+��$�����	2-, =:1/�!6U, 1:1/��M�. 2020 �Æ/, ����

Q8</	P\, ��D0�#�!�+���;ac�	0�. ��/g, ����#���

a/a�#, �X����
���V*M��-G8!*����#���!.

3 <6^_`[aAB SRISK \]^b<@
@��������-63SG, �3SG�]P�������������	E:.,

��
�.�������E4	����,8 CCA (Lehar (2005)), CoVaR (Adrian and Brun-

nermeier (2014))�.��SGBH7
+�����4���L��	��C7,@��0�8

JF���������	�����. 9�3SG+0�5(f
�%h%7, ������

���	
i��`9. MSG�����GADB	7
, �������0��`97, &

�$_)@���A, 9-F	�� *, 9+*-G	^,�G. �;8A9, �
M��	

��`9�</	33Y#&Æ�)@��//', �4, 47�$	������	����

�����	33D�. @3������	��`9�$��������0��`97, �

	���+D_/'�S/, 
�M����	^,�$�������, h01���</3
3, 3�%������. -#3SG��9, Brownlees and Engle (2017) '�������!

B SRISK. Brownlees and Engle (2017) !� SRISK ���-�b�, &
��5(1[@.

����$�����F%8A9/
��`9	!�. SRSIK ���	�,]@=1[�5
(1[07��*@.��	h%��`9, �d%&����,�]@	$�1[, (%&�

�'O��R/:2	5(1[, �d�M��O_	U����5(	j2���-�, (�

M��	;.����-�. Brownlees and Engle (2017) !� SRISK �-&8�, �-��	

SRISK E�&'�JF������	�����!B, ��
��!
4e5�5��#�.

4?, Brownlees and Engle (2017) (=$ SRISK �-�b�, �-���� SRISK E�&�

1���	i_'OI
/f1]. �4, �%%& SRISK '����
	I�<�, +���

#�C7.

3.1 SRISK _`cdab
SRISKitJ��5(�$*h��8A9, ������ i���/
��9W,I SRISKit =
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Et(CSit+h|Rmt+1:t+h < C), )!, CSit = k(Dit + Wit) − Wit ����� i � t 
	��9W,

Wit �Pc	5(:2, Dit �]@	d�:2, k ���Pc�,-�, Rmt+1:t+h �R/ h 


�5(	Ec�. ��8, ^ Rit+1:t+h �R/ h 
��� i 	O_Ec�. _
R/ h 
�, �

� i ]@	d�:2���<, I Et(Dit+h|Rmt+1:t+h < C) = Dit. 
�, -:

SRISKit = Et(CSit+h|Rmt+1:t+h < C)

= kEt(Dit+h|Rmt+1:t+h < C) − (1 − k)Et(Wit+h|Rmt+1:t+h < C)

= kDit − (1 − k)Wit(1 − LRMESit)

= Wit[kLVGit + (1 − k)LRMESit − 1],

(1)

)!, LVGit = (Dit + Wit)/Wit �&���, LRMESit = −Et(Rit+1:t+h|Rmt+1:t+h < C) �)


I"
iY , =D5(�R/ h 
9iO� C 7, �� i �R/ h 
�	O_Ec�, EC

��� i �5(	j2���. 3+ (1) &1, SRISKit ���;.����� LRMES -�. �

)@h%���<	8A9, ;.a 	&`, SRISKit a . ���a"	&`, 35(9i7

5�B"	NP��, �4, SRISKit (a . LRMES a 	&`, �5(9iaN[, SRISKit

(��8B . 4?, SRISKit (���Pc�,-� k, 74gW h, Æ�c2 C -�. �


k 	R
, 2 �&����	 k .�D /e, 8�:���	��Pc�,-?� 30% d
f, � Brownlees and Engle (2017) %&	 8% 	��Pc�,-?�/D . Brownlees and

Engle (2017) (!��
�&	��&%&�&	 k. FE3.� (2013) 	A�, 2�%&�

��� 2020 �0g�/	BIPc�,-�!2'���Pc�,-? k 	'2. �
 h �

C 	R
, Brownlees and Engle (2017) .$ h �'%?), C ��*hY c2, 5H+D�

0*h5(��9	��`9. �%R: Acharya et al. (2012) 	�KDH�% LRMES, I

LRMES=1− exp(−18 × MES), )! MES � h = 1 a7�%	`
�������, C R
�

5(Ec�� 95% I1[M9	��:2 VAR. MES 	��
889:

MESit−1 = Et−1 (rit|rmt < C) = σitEt−1

(
εit|εmt <

C

σmt

)

= σitρitEt−1

(
εmt|εmt <

C

σmt

)
+ σit

√
1 − ρ2

itEt−1

(
ξit|εmt <

C

σmt

)
,

(2)

)!, rit = log(1 + Rit) ����� i 	�BEc, rmt = log(1 + Rmt) �5(	�BEc, σmt

� σit C��5(����� i 	h%�&/, ρit � rit � rmt 	h%���B, εmt � ξit C

74jC&C$, !2�h, 9/� 1, (9/� 0, @#,���
jC. + (2) !1����+
	-#X=D�����������	j2C���, �EC� εmt � ξit 	k-����.

�%%& DCC-GARCH .4@� MES. ^\
 t − 1 
	1[�� Ft−1, _
:[
rit

rmt

] ∣∣∣∣Ft−1 ∼ D

(
0,

[
σ2

it ρitσitσmt

ρitσitσmt σ2
mt

])
,

)!, D �RR
��	C$'+, )!2� 0, (9/�-7<�. 5(���	h%9/ σ2
mt

� σ2
it %& GJR-GARCH .4/A7, ��89:
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⎧⎨
⎩

σ2
mt = ωm + αmr2

mt−1 + γmr2
mt−1Irmt<0 + βmσ2

mt−1,

σ2
it = ωi + αir

2
it−1 + γir

2
it−1Irit<0 + βiσ

2
it−1,

)!,!D<� Irmt<0, Irit<0 &
heU��	k�:��,I]�P\-#�P\�U��	

33B , βm � βi JF�h%U��	�M�, D 	 βm � βi 5k�U����BP\�
5�D)	746�!JG�. ρit %& DCC .4/@�, DCC .4
8��h%�&/0�
�	Ec� εit = rit/σit � εmt = rmt/σmt 	���B, I:

Corr

(
εit

εmt

)
= Rt =

[
1 ρit

ρit 1

]
= diag(Qit)−1/2Qitdiag(Qit)−1/2,

)!, Qit �l��ig, Qit 	.4R
89:

Qit = (1 − αci − βci)Si + αci

[
εit−1

εmt−1

] [
εit−1

εmt−1

]�
+ βciQit−1,

�), Si ��� i �5(	+h%��ig. M.4%&6* QML @�D@�, N1 Engle

(2009). @�� σmt, σit � ρit �, )�+ (2) �% MES, �R:�KDH�* LRMES, +�R

:+ (1) �*�� i 	 SRISKit, 1�, ����2,#	�����!B SRISK 
8�:

SRISKt =
N∑

i=1

(SRISKit)+,

)!, (x)+ I= max(x, 0).

3.2 C@fefg SRISK _ab
&
 Brownlees and Engle (2017)	9D, �%@.�2 ���� 2022� 5 " 31,�:

5	 126!���� 2000� 1"� 2022� 5"
4	 SRISK, 8#�.�����	 SRISK

!B, Æ�i��������74�.	T)���. 126!�����\�� 44!, �: 56

!, �� 6 !, )@���� 20!. ����	Ec��%&,.�UPE`:�%�	�BE

c�, 5(Ec�%&:� A O47!B�%. Fj:5�:&`	:574
�Fj:5�

	Ua74. �
����	:574���, �ÆB:�kMJ�AB:. ". SRISK '"

b SRISK 2, �-B:!/;
f* (Wind) B:<.

d 3 � 2000 � 2 "� 2022 � 5 "
4, 2 ��2,#	 SRISK Æ�T�����

SRISK 	74G d���	"</�74G d. 3d 3 !&Æ;�, 2 ��2, SRISK

� 2007 �Æ���, 2007 �Æ��!�*18. �)!	� ���
 2007 �E�:5	�

���B�D^, h)����������R:5. 2006 � 7 "E�, 2 SRISK � 2000 Æ

�. ! ��
 2006 � 7 "Z:5�, SRISK !B18� 3000 Æ:. C��L���.R�
��! �j�! MJ����������	:5, 2 SIRSK !B
 2007 � 9 "2+

+� 11118. �4, �%��?C7 2007 �� 2022 �4 SRISK 	</. d 3 !<D, 2007 �

� 2008 �2, �#1����Æ�:5����B�V`18	3�33, 2 SRISK */1

8, 3 2007 � 9 "2	 11118 18� 2008 � 12 " 31 ,	 18529. C�2 SRISK bM�:
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 � 2�

;W=, 3 2009� 1 "	 17259:;0 2014 � 11 "	 33436. �
4, � 2013� 3 "� 6 "

2, SRISK �0�6�%2, C�+ 38123� 39828, ����caF%	33, �" SRISK X

;. +�*�i�0, �6�%2���0�����, ����
 2013 � 6 "2�0%2, @

�:�)@����	 SRISK �6-��	%2�0. 2014 � 12 "�!, 2 SRISK */:

;, 3 2014 � 11 "2	 33436 :;� 2015 � 8 "2	 82843. �A74de�2 O5�B

�^i�^i	 “Oj” 7
. (+��D���f5�Oj	�����8��, SRISK �l

8he����g����
G�, �
4 SRISK */8:;�-�+	fD'&. SRISK �

2015 � 8 "2+�"?�V`95, � 2015 �295� 44229. @C�N*/:;, 3 2015 �

12 "	 44229 `` 1 �"�*/:;� 1 "2	 71873, �
4jC�2 O_5(km�)
	19�mT. C�, SRISK b0V`Nh95	W=, � 2017 � 7 "95� 23557, ��0�

�6@0 2018 � 1 ". SRISK ��A7
95	2C���
2 2016 �-2,.�!%'

��6#��5���T9. 3 2018 � 2 "�!, 2 SRISK N�!*/:;, � 2018 � 10

"+ 68009, C�M�!V`95. �A74 SRISK 	V/X;nBoik�Æ/2 O5	

 ,9i��P, @ SRISK �!:;	W=�I
ik�	�$. 2020 � 2 ", �FbQ8	

P\, SRISKN�0F�gV/:iW=, 3 2020� 1 "	 34804l0 3 "	 76996,C�95

0 6 "	 37940. 7–8 "�FbQ8#����!<��>4	3���TN9, SRISK N�0

�g"@mp, C�KU�D�M�	�=. 2022 � 3 ", �FbQ8M���	33, SRISK


 2022� 3 "N�!X;, 4 "+ 71407,���"@
 2022� 5 "2. &1, SRISK !B&j

�2 �����74�.:	T). Æ:0��nYg� (2018) %& VaR, MES, CoVar �

9D@.	2 ��2,	������*�	��.�
�	0��".

3d 3 (&Æ+�*;�, ����	 SRISK &�J
�����2,	 SRISK. ��B

4*8�' SRISK 	��E:��, �%(3ck��.C7������� SRISK 	E:

.. 2022 � 5 "2, SRISK Dk1 	� 18 ���C���L���.R���G)���n

<���l����oL���!1���! ���MJ���d ���To���pT���
mU���n<���:e���fl���kl���ol��. Yg���R:5?, SRISK

O 3 RP SRISK [X\]O
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1 	� 18 ����2 �$	��������". 4?, ! MJ�! �j�! m��
!1�:�! ��� nmJ�Tn�:�!q���k������(�2 SRISK !B

E:D 	��. &1, 3ck��.;, SRISK &Æ��2 ���������.

B+�*, 3d 3 	dd, 2�&Æ;�, SRISK &�:b0�kM�W=. )�� SRISK

"</�+� ACF, PACF'd, �+� ADF hK, K����2,# SRISK Æ�����:�

���)@T�2,	 SRISK 	"</� (d 3 f) !�M�74G . �Æ, �
���C7

2C!, �%%& SRISK 	"</�'����
	I�<�+�+�*C7. 4?, ��C7

����
����������4�<��9�	33��, �%([r:P SRISK 	
8

�@�9D, �.�=8,2,�)D<2,	 SRISK.

4 hhij
�%%&� Rubin �<.4��9���	����
�>@.4C7�2 ����


�����
	33��. E
B:&*��C75�, �%BA
���>@.�
*?�

2007 � 4 ". �
2��C7
�J� 24 
	33��, �4
���>@.�
i?�
�
2020 � 3 ". �������
�C7	0��.4�-, �.4	��B=�
..5�.
D , �5��������+�.., d5�
�	BA�)+�... &7, �4C7��

9, .4-��hK&Æ//�h%jC�hK, 3�&Æ�>@9D	H&�+�-�	��

hK. Angrist and Kuersteiner (2011)(+�*���M��9'�	��f��������

�C7	2.��EP3�iB	+�*4/���, &*�� DSGE � SVAR �0I���

�.4�:	C7�<. �%%& Angrist et al. (2018) �@?7� (2022) 0&	&

�@

J�*C	%��8P.4, %&�?�IDA7
�@J�*C, )�@J�*C	%��8

P, .A��C�Cp�), 3�+�
���	@�, .4R
89:

θl,j = E

[
Yt,l

(
1{Dt = j}

pj(zt)
− 1{Dt = 0}

p0(zt)

)]
, (3)

)!, Dt �����
�<�, Yt ���<�, �%! Yt M�� 7 �<�. &#�- 3 2C�

%	�������!B SRISK. )�, ��C7����
����������4�<��

9�	33��, )���#$�P�<+�C7, �%B'�=8,2,�)D<2,, �R

: SRISK 	
8�@�9D�%	=8,2,	 SRISK �)D<2,	 SRISK '���<
�. )!, =8,2,������T)	��/; (09�jkl (2021)), �)D<2,�1
���	I=. 1�, �EC
�	33GX, R:@?7� (2022) �
����
�33��

�
�)	��C7, BA�&@?7� (2022) �"	 4 �1:��qq��!4<�, �\

1:1/���8P�,&-1/�L<����S%�&-1/��U:1�&-1/. )!,

1:1/�1:qqI�<�. ��8P�,&-1/�����lrqqI�<�, �
.�


	H), �&
@?7� (2022), �%0.B& “�&��2-�	��8P�,7�” �%

���8P�,&-1/.L<����S%�&-1/��U:1�&-1/�����lr
qq	s,<�.

R:- 22C�.	����
�!BMPIt,�2C
8 Dt �����
�<�89: Dt
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� −1 8< MPIt < 0; � 0, 8< MPIt = 0; � 1, 8< MPIt > 0. )!, −1 =Dac, 0 =D!
�, 1 =D>X. zt �&�@	<��, pj(zt) = Pr(Dt = j|zt) �
�@J�*C, �!\
1

[� zt, Dt = j 	h%��, )! j ∈ {−1, 0, 1}. θl,j � Angrist et al. (2018) &
 Rubin �<

����
8	��
���, 
8� θl,j = E[Yt,l(j) − Yt,l(0)], Yt,l(j) ���r�0<, !\


 t � l, 3 t 

�<� Dt = j 7, t + l 
��<� Y 	&�'2; Yt,l(0) �3 t 
 Dt = 0

7, t + l 
��<� Y 	&�'2, �&
-D	&&
�BX. t + 1 � t + L 
	��
�

��GX�� θj = (θ1,j , · · · , θL,j). Angrist and Kuersteiner (2011) 3��:�$��
��

� θj ��N����.4!51	EP3�iB.�����	��, N8&= Angrist and

Kuersteiner (2011).

�
2�+D�@��-	r�0<, ��
��� θl,j 	��Zn
+&W&_R, +&

W&_R��h%jC�_R��t�_R. h%jC�_R�!\
 t 7
	1[�, t 


	
�BA�E�	r�0<jC, I Yt,l(j)⊥Dt | zt, h%jC�_R5k�\
 t 
�-1

[, 
�BA�-�
	C��, ����
�����	��/;. �t_R�!dXr�

�_BA	��!i�#, I 0 < α ≤ pj(zt) ≤ α < 1. �+&W&_R9, θl,j = E[Yt,l(j) −
Yt,l(0)|zt] = E[Yt,l|Dt = j, zt] − E[Yt,l |Dt = 0, zt], M+��
&�@0<	h%!2, �4,

θl,j &Æ_��. 3 zt 	�BD"7, �t_R<*D�oE, Rosenbaum and Rubin (1983)

'�%&@J�*CD�
���+�@�, ���$�+&W&_R9, (Yt,l(j)⊥Dt) | zt ⇒
(Yt,l(j)⊥Dt) | pj(zt). �4& :, Hahn (1998) � Hirano and Imbens (2003) ml� Horvitz

and Thompson (1952) 	Sp, +�*���%��8PD, Angrist et al. (2018) �)A�0�
�
�>@��!, I+ (3). 3+ (3) &Æ;�, θl,j 	@�5�C6*. -�*@� p̂j(zt), 1

"�&!, 3 p̂j(zt) m�7, P�$* , θl,j 	@�?$_�;po?���, ��, ',.$
su Dt = j 7, p̂j(zt) < 0.025 	�@2. -#*�@��	 p̂j(zt) I*+ (3) !, *� θl,j 	

@�. � θl,j 	@�*j&1, 
�@J�*C pj(zt) 	@����@���!	�n, �dp

����
���	%��P�, ��)@��<(JF��

�BA	..&�., �+�

*33�h%jC�	��h%�5t%. �4, �%%&@?7� (2022) '�	�?�ID

@�
�@J�*C. .9/2�k,A�
�@J*C	@��h%jC�	hK.

4.1 FCklmlO_ab
�2C`�A7
�@J�*C.4 pj(zt) = Pr(Dt = j|zt), pj(zt) 	.4R
1+ (4):

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

�
2 �
����
�	BA&
 “��qA” �k “��;H”, �4R:@?7�

(2022)�B:	C7, �%&.B&�)1i�r	 54 �����<�'�/@<�� Xt, �

."�os�q, �
�BA�)... Xt ��:;!B��<182��?ik�\��p

�,\�� �ik����-'�0��%���:5(�>
�)��$ ����st	
!�2. 1[� zt �� Xt, Yt � Dt 	m�R, m�RB�.4BA7�
. R:C75��B

:&*�, �%B
.�
� 2007 � 4 "0 2022 � 3 ", M 180 
. 6�L<��	��S%
2um�trs
Yuvtq�
�`faf.
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��,.B:, %&-�n2D/q�".B:. �
 SRISK �,.B:, '"bB:�)/q
�".B:. �
2��C7����
�����
J� 24
	33, �4, 
�@J�*C

A7	74i?� 2020� 3 ". 2007� 4 "� 2020� 3 "
4, Dt '2� 0 	�B� 93, '

2� 1 	�B� 46, '2� −1 	�B� 17.

�2C� 2020 � 4 "0 2022 � 3 "'�@N�, C�%&�KGPBF6G.4, '�

J���C�OI/LH+ (4) !	.4. .4	��>:!��@N�:	/@&��. �.

4LH��!, R:@N�:	/@&��, 0� Xt, Yt � Dt m�RB, Xt 	��XÆ�.

4	&B, 1iBA Xt, Xt 	#�X, Yt � Dt 	m� 1 RM 129 �<�$�1[� zt, +

�.4A7. �4, �%1i>@� 2007 � 5 " – 2020 � 3 "
4	
���. 2�.4!,

C�OI/@�<1B, .��A7&��� 100%,.�?/@	&��� 62.5%,- 33.3%	

C���"��( 30%. C�OI.4�LH��!, 50�	��&B� max-features (�C

�$�J�u7, J�Y?fB'	�VY�	�VB). &
.�?/@&��, �%BA1B
max-features � 17, )!33.4	1��	<��\m��R	nvvI8�<�<182
3"&-, �<1823"&-, Sw,1.!B	M9, ro)D<�<1823"&-	M
9, %A��!B PMI 	M9�.

4.2 nnoompp
��hKh%jC�	��h%�5t%, �2C%& Cai et al. (2021) � Fang et al.

(2020) 	& :'�	74G ��9&
s,<�	��hK�hKh%jC�_R�5�
C, I Dt ⊥Yt,l(j) | p(zt). s,<� ωt 	BA5� Yt,l(j) ��, �t% ωt ⊥Dt | (Yt,l(j), zt),

�
�-	 l ≥ 0, j !�C. �2CBA=:1/	m��R<�'� SRISK�=8,2,

SRISK�L<����S%�&-1/��U:1�&-1/T���<�	s,<�, hK�

�\

�@J�*C9, ����
�<� Dt ���<� Yt 	h%jC�, hK0<=$

� 0.05 	<q�[M9!t%h%jC�_R. BA2.�p
�,\�Y�ST)&-m�
�R<�'�)D<2, SRISK �1:1/	s,<�+�h%jC�hK, hK0<=$�

0.05 	<q�[M9h%jC�_R�C. BA M2 &-</�m��R<�'���8P�
,&-1/	s,<�+�h%jC�hK, hK0<=$� 0.1	<q�[M9t%h%jC
�_R. �4, �C�OI.4@��	 p̂j(zt) I*+ (3) !, ?&*� θl,j 	@�. - 5 2C

���*1�0<+���C7.

5 78=>?9qr<@
�2CÆ!�����
� Dt = 0 '�&&
�, C�@�ac��>X�����
�

����
	33��. &#, @��
���������!B SRSIK "</�	33; .

�, @��
��=8,2,�)D<2, SRISK "</�	33, ÆC7
�33	42,

����; 1�, @��
��1:��qq!��!4<�	33, ÆEC
�	���). �


JX��<�, !C7�
��)J� 24 �"	T)��33��.
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5.1 rsmABDEFCtu
d 4 �/�ac�����
�	33��, )!, 1-I=����<�J� 24 
	T

)��f���, 6hs-I=T)��f��� 95%	I1-4, I1-4%& Bootstrap�

.. 3�������/;, ac�����
�19�
, SRISK 	"</�-�:;, @�

�M�, 11 
� SRISK 	"</��!b95W=, �� 24 
�	T)33���<q. 3

�������42,��9�/;, ac�����
�$<q'"=8,2, SRISK 	"

</�, 
�19 11 
�33���!<�, w--=D�Mw, @� 24 
�	T)33��

<q�#. ac�����
��)D<2, SRISK "</�H&�+$<W=�33, � 24


�	T)33���<q. &1, ac�����
��=8,2, SRISK 	33�� 


���2, SRISK 	33��, @�)D<2, SRISK H+$<W=�33. 3����
�

�1:��qq!��!4<�	33/;, ac�����
�$<q'"1:1/�L<�
���8P�,&-1/��U:1�&-1/, ���
�19	 24 
�T)33��!�

#. L<����S%�	&-1/�ac�����
�19 4 
��!V/uZJ9, �3
95W=

�19 17 
��!SÆ, �
 20 
�-�JÆ, @ 24 
�	T)33��!�

]. Æ:�
ac�����
��1:qq!4<�33	0�, Y�U:1�?, �@?7

� (2022) *�	0�!�". �@?7� (2022) 	C7!, ac�����
���U:1�

	33��<q, �%H).�
�, @�0<<D$'"�U:1�&-1/.

4:�P, ac�����
�$8 1:qq!4<�	��, �;������0=8
,2,, �"=8,2,	 SRISK <q';, @���2,������ 24 
�	T)33�

��<q, ��(6?C0)D<2,.

5.2 svmABDEFCtu
d 5 �/�>X�����
����<�	33��. 3�������/;, >X��

���
�� SRISK+$<W=�33, �
�19�
$'" SRISK	"</�, 11
�


�	T)33���M<q. 3�������42,��9�/;, >X�����
��


�19� 6 
$'"=8,2, SRISK, @33����, 3��W=:;, -DÆ	9533

W=, @ 24
�	T)33����<q. >X�����
��)D<2, SRISK 	"</

�+<q33. 3����
��1:��qq!��!4<�	33/;, >X�����


��1:1/�L<����8P�,&-1/+<q33, @$<q'"L<����S%�
&-1/, ��
�19	 24 
�T)33���#. >X�����
��
�19�
$

<q56�U:1�, @� 14 
�
�	T)33���M<q. Æ:�
>X�����


��1:qq!4<�33	0��@?7� (2022) 	0�&��".

&1, >X�����
�Y�$<q'"L<����S%�&-1/?, �1:qq)

@!4<�&�+<q33, +����2,�=8,2,�)D<2,	 SRISK (+$<

33.
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6 w|b?9?}
�%%& Rubin �<����9	0I����
�>@.4@��2 2007–2020��

���
�����
	33��. /*�0, ac�����
�$8 1:qq!��!4
<�	��, �;������0=8,2,, �"=8,2, SRISK 	<q';, ����2

,�����	T)33��<q, ��(6?C0)D<2,. >X�����
�Y�$<

q'"L<����S%�&-1/?, �1:qq)@!4<�&�+<q33, +����

2,�=8,2,�)D<2,	 SRISK (+$<W=�33.

R:Æ:0�, �%�����
�'�89
�.$: 1)5+�*4/��������

@.!�	/*. ������������
�)
�19	pJ��, �&	@.!�J�

��	�&9�. �%/*=$ac�����
�$8 1:qq!4<�	��, @���

2,�������!B SRISK � 24 
�	T)33��H�<q. &1, �����
�

�� “���
” I�<�	BA&0.33
�>:0<. �%0&� Brownlees and Engle

(2017) '�	�����!B SRISK /@.�������, �9����������5(

	*h���P� LRMES &JF5(U�����
	33. 9�9� SRISKit (�7��

��,�]@	$�1[, ���	;.������, ��-&8�. ����:����)@

������-��	 SRISKit E�&'�������	�����!B, ��
��!

4e5�5��#�, �B#�8JF���
	��GA. @ SRISK x-)���%Ef, h

)�6-�2 �-	�������.+=2+/. �4, (5+�*4/������!�

@.	/*, �./�������@.!�, 3��9�JF�������, �����


�	)
�19'OB#��B��	pJ��. 2) y)����
���qq, �#���

), '"0"��. �%/*=$>X�����
�Y�$<q'"L<����S%�&-
1/?, �1:qq)@!4<�&�+<q33. &1, >X�����
����)�q, )

!	��&��
>X�����
�	19, $�"L<�������+�#�>%, 3�

���/7. �4, 5SC=2#�>%�
����)	�%33, y)��GX, '"0"�

�, 1x�;1#��45>%0*��/70#��+	)@2,, �""��	��<>�
��#�9,#�ac	r5!*Æ��, 3�%��������. 3) 5�M�����	4
2,��. /*�0ac�����
�U3���2,	 SRISK � 24 
�	T)33��

�<q, @$<q';=8,2,	 SRISK. &1, ������
	��,P
�����2,

5�M�����	42,��, 3Bgx	7.� ���
, Æ1x4���42,4	�

�������
D��%33, 3�BB8
��������.

x y ~ �

�v, (2016). �Æ����wtq�� [J]. zu��, (8): 25–49.

Fang Y, (2016). A Study on the Effectiveness of Macro-Prudential Policies[J]. The Journal of World

Economy, (8): 25–49.

vz, w�, s�r, (2013). u����xq
�tZ�{s�uv —— ����q��u	 SRISK ��
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