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Summary: Since the global financial crisis in 2008, an increasing number of economists, 

central banks and regulators across the world has realized the occurrence of fundamental changes 
in the dynamics of the economy. The breakout of the global financial crisis highlights the importance 
of financial shocks. Aiming to maintaining financial stability, Bank for International Settlements 
(BIS) initialized macro-prudential policies in the early of 2009. China, as one of important countries 
pioneering the practice of macro-prudential policies, adopted a so called two-pillar regulatory 
framework of monetary policies and macro-prudential policies to safeguard the macroeconomic and 
financial stability. However, due to the coincidence of policy targets and the interdependence in 
transmission mechanisms between monetary policies and macro-prudential policies, the practice of 
the two-pillar regulatory framework raises some important coordination issues (Beau et al. 2012).  

 
The aim of this paper is to discuss theoretically the coordination mechanisms between 

monetary policies and macro-prudential policies, and then evaluate empirically the effects of the 
practice of the two-pillar regulatory framework on policy targets, such as economic growth, inflation, 
and financial stability in China.  

 
One of main contributions of this paper is to estimate the causal effects of China’s two-pillar 

regulatory framework from 2007 to 2017 by adopting new macroeconomic policy evaluation 
methods proposed by Angrist and Kuersteiner (2011) and Angrist et al. (2018). Compared to 
mainstream methods such as dynamic stochastic general equilibrium (DSGE) models, the 
macroeconomic policy evaluation methods based on Rubin’s causal model alleviate the risk of 
model misspecification by avoiding to specify how an economy works and how outcome variables 
are determined. Moreover, the concept of dynamic treatment effect developed in the framework of 
macroeconomic policy evaluation coincides with the nonlinear impulse function induced by 
structural models. In other words, the new method can complement the DSGE models by providing 
parallel estimates insensitive with structural model setup.  

     
Another major contribution of this paper is to extend the existing macroeconomic policy 

evaluation methods by adopting statistical learning methods to estimating policy propensity score 
functions using macroeconomic big data and proposing a new test statistic for testing the conditional 



 

 

unconfoundedness assumption. It is well known that a major challenge in empirical macroeconomic 
research is how to capture exogenous policy shocks to identify causal effects. We address this issue 
in two aspects. First, in order to fully use all information available at the current period, we propose 
to model policy-making process based on macroeconomic big data and adopt statistical learning 
methods to solve the high dimensional problem. Moreover, we propose a new statistic  to test the 
exogeneity of the residuals estimated from the policy propensity scores using macroeconomic big 
data, which is a conditional unconfoundedness in the context of time series data. The latter actually 
provides a testable method of evaluating the validity of the use of the macroeconomic policy 
evaluation method. 

 
Finally, our empirical findings can be summarized as follows. First, when macro-prudential 

policies remaining neutral, monetary policies can effectively manage the aggregate demand and 
fulfill the output target by adjusting money supply and credit growth，while the transmission channel 
through interest rates does not work effectively. Second, when monetary policies remaining neutral, 
macro-prudential policies can maintain financial stability as expected, and at the same time, there 
are little effects on real economy targets. Last, when monetary policies and macro-prudential 
policies are jointly implemented, a same direction policy combination can further strengthen the 
effect on the output target and accelerate the process towards the target. However, the same direction 
combination has no significant exaggerating impact on financial stability variables. In addition, we 
find that the same direction combination may cause counteracting effects on some target outcome 
variables, such as the growth rate of capital adequacy ratio and the risk-weighted asset ratio. We 
ascribe the counteracting effect to the argument that the same direction policy combination weakens 
the negative correlations between monetary policies and banks’ risk-taking level. 
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economic Policy Evaluation 
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(Yĝ)

ß

&$$)

af¢^¿xFÞ�¹(��

"

�ª0eË÷â

"

ó<¤¼qç

è��¿xFÞ�¹(�Äõ»

"

¿xFÞG·qgOõ*�¢ý�Ä"©(´Ä�¹G·

$

ã

ã��G·�¿xFÞG·`/Ê7�+,Í¹û"¿x@A7�+,F³(ÀEµÅ:Ü

$

ë

(?<!�Ycá¢^

"+

ãã��G·s¿xFÞG·`/Ê7�+,

"

{|MWsXW+,|

""#

=ÚÛ$

!

ÀÁÂÃËÌÍÜÝÞßàáâcdMÂÃ½�



F³

$

ããeË�¹]¤

"

+âË#�¤¼qeËçè(��

,$

`/Ê7�+,¹¿x7�+

,(Ü�´!�'ÂT

(

B>

"&$#%)"

56Í^�Ü¤òT(�'ìÒ�G·d*åæ

"

Òxß`

/Ê7�+,vx~d/��G·s¿xFÞG·(|�67�²r

"

`/Ê7�+,(d*C

i|{|d/Æâ(G·õ»

"

G·dô�2x~�

"

b×|´Ä(�'�G·ÚÛ

$

"µº��Î��G·�¿xFÞG·(¹ºü¤ñßË5(xo

"

KÐº�Î�T

!

º¹ù

CT-ºË��T

$

0º�Î�Txo(=���

"

��G·�¿xFÞG·º�Î�

"

¹±¹

*

"

X�(67²rT;�üLG@A�eË÷â

"

D<`��M

$

Üý^

"

��G·TLG¿x

FÞG·õ»(d/

"

x

Y3.-3Z^?-C(&$$()

Ü^·Ñ¿xFÞG·8×ßªFeË÷âý^ñ

ßº|(&[q

"

¥ãúû¿xFÞG·�ªFeË÷â¹ËcI(

"

��G·T#4üX��

"

|}¿xFÞG·³íeËË4£

$ G1.,-1 9̀B9039<10D(&$&$)

àc��G·|}Ñ18¿xF

ÞG·(¤q6Â

$

£Üý^

"

¿xFÞG·TLG��G·õ»(d/

"

x

PoH-1:9(&$#$)

#/

`�Æ°�´ùßª0eË÷â(56

"

T�uyìné�;°(MWÉS

"

Ùz7��^sé�

hi(õ»

-J16616 9<10D(&$#&)

î#/´�Ð2�Æ(¿xFÞG·9.±}��G·÷â

@A

$

0º¹ùCTxo(=���¿xFÞ8×���G·8×|6��ý¶¹�

"

¨���ù

C

"

x

J16616 9<10D(&$#&)

s

Y1-00-/ 9<10D(&$#*)

ßBCD#/

"

`�Æ(¿xFÞG·����

�G·(¤q92

"

HI��G·¹�Ëpí(�H

$ i6K90-6-9<10D(&$##)

Ü^ß^Î��ùú

6

"

xyX�õ»ËÜa

"

'���ùC

$ G1.,-1 9̀B903Z;9B-9/K9(&$&&)

#/��G·�¿xF

ÞG·:!(ùC¹m%ë

"

§.¹^�ßàùús§°�W

!

în°�ùú�ØÙqùú6

$

Y9\-.379<10D(&$&$)

�À¯M1ÿÆùú(��

"

#/��G·�¿xFÞG·(|�qC�Ñ

ÿÆÐ��^ùú¸¹å��^ùú(��

"

å��^ùú�qaX�ùC

$

0ºË��Txo(=�î����G·�¿xFÞG·2ÈJ±ñ

"

ºË��

$ ^B967736

(&$#&)

Ü^��G·�¿xFÞG·¹Ë5(G·

"

-ø��G·�kGG·Üú

"

ùô×|Ë

5(G·õ»sG·8×

"

Ë2¹º�j

$ /̀]-39<10D(&$#")

BC#/

"

(Ä��G·�¿xF

ÞG·ÈJ±ñ

"

Ë¹X�¹µ67r�

"

¢9¢u`��M

"

²mX�Ër�6

"

¢u`��M(

�y Ê

$

ûº

"

Ë8=�¢^��G·�¿xFÞG·(¹ºü¤ßË5(@AeËQpvà/Ë¿

¹5

$ Y91/ 9<10D(&$#&)

Ü^

"

¿xFÞs��G·º�Î�

"

º¹ùC

"

¸¹ºË��

"

C�Ñ�

*eË]¤sd]@ADßí²£(ÝÖ

$

md]@AD(þ1seË]¤D(°�1%56=

A

"

5�56vK6

"

X�º�Î�

"

¹º67

"

º¹LG

$

mþ1s°�1%AKËÜa6

"

X�

º¹ùC

-

�mþ15°�1%÷â6

"

��G·s¿xFÞG·8×ºË��

$ ^1<3(&$#")

�

�

"

Ë5"©"�Ë5

"

#$ÄIË5

"+

`/Ê

,

7�(«¦sÞ´oÍ2Ë5

$

xË8#Ù"

©

"

.é�hiW¹ÎVI

"

òó¿xFÞ7�2Y�qü%�ª0eË÷â

-

�òt1%"4N

Æ�S("©

"

��G·7�2Y�qü%�÷â1%"4

$ J-09:Z^-C(&$#()

#/ßeËÌ»

�în�q¥("©D

"

`/Ê7��y`á

"

�ßeËÌ»�+,�q¥("©D

"

`/Ê7�

�yËc`

$

xg5s�]

(&$#&)

��

"

`/Ê7�G·(²ruúû"�ýÅ

$

^�¹^(

@AQp

"

5ÜÑG·8×ßË5"©Í���Ë5(G·�y

$ i6K90-6-9<10D(&$##)

Ü^m@

AÐz{x��ùú(�dùú6

"

¹ÎÑ)Ü��G·�z

"

û6÷¨¿xFÞG·Î¿x@A

÷âfg{|��

"

�²m¿xFÞ¹�m&�ìn:!Mñr�6

"

¸T9qaG·ùC

$

�

¹

"

meËùú*�¿x@A�S(´ÄuÞ6

"

¹ÎÑ)Ü(��G·

"

¿xFÞG·(÷¨Î

÷â¿x@AÉyåº´Ä

$

xy¿xFÞm&�ìnº¹r�

"

î���;!(çs

$

*"#

&$&&

/0

"

1



üÑû"��G·�¿xFÞG·(¹ºü¤

"

�]sxg5

(&$#+)

ßKLeËuÞ(
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Ĥ GM

«¥¹Ò

"

¿x@AG·nÈý�(Ü*�ÄQR¹ËpÄÎ@A

]¤GnÃ«

"

ß1!�=18¯Î«¥�Ú(úû

"

¨�yz;�÷ã(Ì'

$

;�´Ä(

¹

"

é�¿x@AG·nÈý�È&yz(SÖÜ��2sé�Ì»q¿x@A«¥]q^(�

ù�2U®ß�'=¹Üa(

"

ßÜâ~[v¿�:!T�º¹xð

$

��(£Ü*�ÄS�¹ÂT¿x@AG·nÈDG·Ã«(ý��~Ê

$

¿x@AdðB

C(�ÄìÒ¹x~��º�(G·ùú

"

±G�é�º�G·ùúÈ&�luyü¤(¿x@

AG·�2

(P1\1C/.1Z^<9-67736" &$#%)$

¨G·Ã«(¬�z

"

pÄßÃ«��D¿T9ü

M���G·�â((|ÐÑ

"

¨�áEG·�âý�D¢C(���T�0àº�q(ùú

$

ûÕ(8��Äß¿*ý^GnÂT

$

ÀÁ

"

��u�(|Ty(¿x@AÉäGnG·Ã«

"

±

é�9P=¥ý���·û=�(«¥È&Duªåæ

$

@A�'Ü¡��°�(�ÆÆ�1%

'"#

=ÚÛ$

!

ÀÁÂÃËÌÍÜÝÞßàáâcdMÂÃ½�



KL¯|�+,(´ÄÐÑ

"

uûßG·Ã«Dàà�2ùÁ°�(Æ�1%

$

�¹û"(eË

+,±Ë¥0

"

§.Mñ´Ä°�(�Æ1%ÐÑ

"

uûu�!ª«@AÉäGnG·Ã«×|;

�´Ä(/dÚÛ

$

.�

"

��¢^¯Ü*T(~[ÈJq~Êý�

"

��~ÊßàâG·Ã«ý

�(~[v

"

ûÕ(¢C(G·ùú¹µ()~[ÈJq(Äí

"

¨��¿x@AG·nÈý�(

Õ�q¢ß¯T~Ê(òm

$

��[Xè¾¨�'=¾±ß`/Ê7�+,v

"

��G·s¿xFÞG·ßG·õ»s¤

qòm=(T9ü¤

"

[Nè¾;r¿x@AG·nÈý�

"

[µè¾×]�Y¯`/Ê7�+,

(G·dô�2

"

 kÜè¾¹¹2(Ì'-G·Ãå

$

X

!

`/Ê7�D(��G·s¿xFÞG·

#

¤qlm�$Í��92

ß`/Ê7�+,v

"

��G·s¿xFÞG·e'ßG·õ»¸¹ß¤q92�ý^bË

¹¥ã¹ºÈJ(

"

�¹ñß¹ºúû(ßn-¤

$

¨G·õ»è

"

Ü¡����G·7�(�Ä

õ»¹þ1÷âs@ADN

"

�¿xFÞ7�(�Äõ»¹ªFeË÷âsó<¤¼qeËçè

$

�¹ç¿*õ»±Ë¹¹ºÈJ(

"

�¹¹±¹*

"

ßn-¤

$

Üý^=�(��s@AQp¹e

Ë¤¼÷ã#n(Á�~[

"

£Üý^4÷ãã(eË]¤9.LG��G·(|�¤q

"

���

G·õ»(d/¢ßEo

$

¨¤q0s�è

"

Ð20s¹��G·s¿xFÞG·(®5¤q0

s

$

uû

"

��G·ßÎËpíÉ|����(56T9Í�Î¿xFÞ(õ»����

"

�¿x

FÞG·ßªFeË÷â(��DÍT9���d]@A(#$

$

�è¾�Ñd|��

"

{¨�

'��G·s¿xFÞG·(�Ä¤qlm

"

$Í��92�-ÎG·õ»(T9��

$

êë@AD°�¾Á��

"

T���G·��@A(¤q0s¾���0ssÐ20s¿!

Á

$

ß��0s�'D

"[90<b9.(#))*)

�°�¾���

!

rs52ð

(

rs�2ðT¥ãØ0

)

s

dþ°�NÀ)¦

"

ß¾±eË°�+,��^+,¿*+,¢£(�e=

"

����G·ùú�

FÉ��¹ÎÑ.§¿À°�(ñä

"

G�FÉ��¹ÎÑ.§¿À°��-³´(/_��

"

¨

�FÉùÀ°�(¹Î1%± *��§°s�^"4

$

ß

[90<b9.(#))*)

(¾±D

"

MW

!

XW

!

ðt

m

¢©<�Qö°�(¹Î1%

$

¨ç*¬^#

"

��0sKÐ¤¼(MW0s

!

XW0

s

!

ðt

m

0sskp0s�

$

Y9.616\9ZY0-6A9.(#)%%)

��¤¼«¥(ü:în°��ràD(�rÜý

"

�{|�¾´

<în2ðÎË]@A(��

"

u��în2ðÄÞ÷¨¤¼(
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(Ỳ E#"

HÆrsMW0�Éä

)!

Dr"r

#$

aÆ 4¢zÆçsW
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H9P-,30t" GD" GDH900oi.-,,-1" ;D;19B96" 16A 5DO1096,-1" &$#$" +[369<1.:I30-,:16A Y16\ -̀7\ S1\-6K, " g[5^<122I37-<-36

P3<9D

PoH-1:9" ID" &$#$" +>3/6<9.,:,0-,10[1,.3I./A96<-10I30-,-97-6 1^/@@3.<-6K 3̀09<3[369<1.:I30-,:, " g[5_3.\-6KI1@9.D

516K" jD" ^D5DS16K" XD_D>1-" 16A [D;-6" &$&$" +i6 i0<9.61<-B9S97<23.>36A-<-3610Q6,3623/6A9A6977Q7-6Ki/k-0-1.:

O1.-1]097, " '0G3G?205%B66B)5" #)"" #**D

G1.,-1 9̀B903" lDHD" jD;/,3<<9" 16A 5DI.1A-697al3]9<" &$&$" +[1,.3@./A96<-1016A [369<1.:I30-,-97# S?9P99A <3H16,9<?9

S16K3-6 =1.C36:, " XGI)3.KGVY36B)3.62G3.K1G3BN.3H S23.30B" #$%" #*&%D

G1.,-1 9̀B903" lDHD" 16A GD;9B-9/K9" &$&&" +_?96 >3/0A [1,.3@./A96<-1016A [369<1.:I30-,-97]9-6 >3620-,<1, " XGI)3.KGV

+.3J23= .3H S23.30B" 53.<?,3C-6KD

G9.10-" iD" ^DP9.-" ;D^9771" 16A 5D[D59A9.-,3" &$#$" +>.9A-<16A Y16\-6K-6 1ĤGM[3A9032<?9M/.3i.91, " XGI)3.KGV

1G3BN" 4)BH26.3H +.3J23=" "&($)) " #$(*#"#D

;-C" >D" 5D>30/C]1" iD>37<1" IDJ36K71C/<" iDL<16-" [D^1-:-A" SD_9b90" 16A sD_/" &$##" +[1,.3@./A96<-10I30-,:#

_?1<g67<./C96<716A =34<3Q79S?9C1, " g[5_3.\-6KI1@9.D

J16616" ID" ID 1̀]1610" 16A iD^,3<<" &$#&" +[369<1.:16A [1,.3@./A96<-10I30-,: /̀097-6 1[3A904-<? =3/79I.-,9Y33C7, "

XGI)3.KGV1.0)GB0G3G?205" #&(#) " #*""D

J-09:" [D" 16A lD^-C" &$#(" + L@<-C10[369<1.:16A [1,.3@./A96<-10I30-,-97# G1-6716A I-<21007-6 1[3A90325-616,-10

g6<9.C9A-1<-36, " XGI)3.KGV1.0)GB0G3G?205" *"" &+&*&*)D

;-/" XD" XD>1-" jD516K" 16A [D;-6" &$&$" + ^<1<-7<-,10i610:7-716A MB10/1<-36 32[1,.39,363C-,I30-,-97# i^909,<-B9̀ 9B-94, "

#OOK2BH 1.6(B?.6205Q#XGI)3.KGV4(23B5Be32FB)5262B5" +*(#) " *(*%+D

[90<b9." iD" #))*" +[369<1.:" >.9A-<16A (L<?9.) S.167C-77-36 I.3,97797# i [369<1.-7<I9.7@9,<-B9, " XGI)3.KGV'0G3G?20

;B)5OB062FB5" )(") " ")*(&D

[3.K16" HDID" #))+" +i7:CC9<.-,M229,<732[369<1.:I30-,:, " SBHB).KLB5B)FB+.3JGV$.35.5426N'0G3G?20LBF2B*" (%" &#*++D

P1\1C/.1" MD" 16A lD^<9-67736" &$#%" +gA96<-2-,1<-36 -6 [1,.39,363C-,7, " XGI)3.KGV'0G3G?20;B)5OB062FB5" +&(+) " *)*%'D

P-,/097,/a[-b-0" iD" 16A D̀>1./161" &$$*" +I.9A-,<-6KG33A I.3]1]-0-<-974-<? ^/@9.B-79A ;91.6-6K, " ;)G0BBH23=5GV6(Bhh3H

236B)3.62G3.K0G3VB)B30BG3 1.0(23BKB.)323=" '&**'+&D

1̀n16" D̀GD" &$$*" +=172-616,-10A9B903@C96<C1A9<?943.0A .-7\-9.1, " P1<-3610Y/.91/ 32M,363C-, 9̀791.,? _3.\-6KI1@9.

^9.-97" P3R##(&%D

3̀796]1/C" ID D̀" 16A HDYD /̀]-6" #)%+" +S?9>96<.10̀ 30932<?9I.3@967-<:̂ ,3.9-6 L]79.B1<-3610̂</A-9723.>1/710M229,<7, "

+2G?B6)2J." ($(#) ""#***D

/̀]-3" [D" >1..17,3aG1009K3" 16A iDl37v" &$#"" +[1,.3@./A96<-1016A [369<1.:I30-,-97# gC@0-,1<-36723.5-616,-10̂<1]-0-<:16A

_9021.9, " XGI)3.KGV+.3J23= .3H S23.30B" O30D")" +&'*++'D

^1<3" SD" &$#"" +[1,.3@./A96<-10I30-,:16A g6-<-1<-B97]:<?9Y16\ 32l1@16, " ^@99,? 1<l1@16 ^3,-9<:-6 ;36A36D

^B967736" ;D" &$#&" +S?9 9̀01<-36 Y9<4996 [369<1.:I30-,:16A 5-616,-10I30-,:, " g6<9.61<-3610l3/.61032>96<.10Y16\-6K" %"

&)+*&)*D

%*#

=ÚÛ$
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.10('"0(/# ,&$"0'$/0.++$301*+E*/$0"&; %*@(3($1"/9E"3&*G-&)9$/0("@

%*@(3($1# T&*' 02$%$&1-$30(4$1*+E"3&*$3*/*'(3%*@(3; .4"@)"0(*/

;gQX9m-6

1

" >igX36K4/

]

" 16A 5iPGj-6K

,

(1# ^,?33032̂<1<-7<-,7" ^?16k-Q6-B9.7-<:325-616,916A M,363C-,7-

]# H9@1.<C96<32M,363C-,7" Q6-B9.7-<:32J16717-

,# S?9_16Kj1616 g67<-</<923.̂ </A-97-6 M,363C-,7" H9@1.<C96<32̂<1<-7<-,7"

^,?33032M,363C-,7" s-1C96 Q6-B9.7-<:- [LMJ9:;1]3.1<3.:32M,363C9<.-,7(s-1C96 Q6-B9.7-<:)-

5/n-16 I.3B-6,-10J9:;1]3.1<3.:32̂<1<-7<-,10̂,-96,9D)

:)''"&;# ^-6,9<?9K03]102-616,-10,.-7-7-6 &$$%" 16 -6,.917-6K6/C]9.329,363C-7<7" ,96<.10]16\716A .9K/01<3.7

1,.377<?943.0A ?1B9.910-b9A <?93,,/..96,9322/6A1C96<10,?16K97-6 <?9A:61C-,732<?9C1,.39,363C-,20/,</1<-367D

S?9].91\3/<32<?9K03]102-616,-10,.-7-7?-K?0-K?<7<?9-C@3.<16,9322-616,-107?3,\7Di-C-6K<3C1-6<1-6-6K2-616,-10

7<1]-0-<:" <?9Y16\ 23.g6<9.61<-3610̂9<<09C96<7(Yĝ) -6-<-10-b9A C1,.3a@./A96<-10@30-,-97-6 91.0:&$$)D>?-61" 1736932

-C@3.<16<,3/6<.-97@-3699.-6K<?9@.1,<-,932C1,.3a@./A96<-10@30-,-97" 1A3@<9A 173,1009A <43a@-001..9K/01<3.:2.1C943.\

32C369<1.:@30-,-9716A C1,.3a@./A96<-10@30-,-97<37129K/1.A <?9C1,.39,363C-,16A 2-616,-107<1]-0-<:D=349B9." A/9<3

<?9,3-6,-A96,932@30-,:<1.K9<716A <?9-6<9.A9@96A96,9-6 <.167C-77-36 C9,?16-7C7]9<4996 C369<1.:@30-,-9716A C1,.3a

@./A96<-10@30-,-97" <?9@.1,<-,932<?9<43a@-001..9K/01<3.:2.1C943.\ .1-79-C@3.<16<,33.A-61<-36 -77/97(Y91/ 9<10D

&$#&)D

S?91-C32<?-7@1@9.-7<3<?93.9<-,100:A-7,/77<?9,33.A-61<-36 C9,?16-7C7]9<4996 C369<1.:@30-,-9716A C1,.3a

@./A96<-10@30-,-97" 16A <?96 9C@-.-,100:9B10/1<9<?99229,<732<?9<43a@-001..9K/01<3.:2.1C943.\ 36 @30-,:<1.K9<7" 7/,?

179,363C-,K.34<?" @.-,97<1]-0-<:" 16A 2-616,-107<1]-0-<:-6 >?-61D

L69,36<.-]/<-36 32<?-7@1@9.-7<397<-C1<9<?99229,<732>?-61o7<43a@-001..9K/01<3.:2.1C943.\ 2.3C&$$( <3&$#( ]:

1A3@<-6K694C1,.39,363C-,@30-,:9B10/1<-36 C9<?3A7@.3@379A ]:i6K.-7<16A J/9.7<9-69.(&$##) 16A i6K.-7<9<10D

(&$#%)D>3C@1.9A 4-<? C1-67<.91C C9<?3A77/,? 17A:61C-,7<3,?17<-,K969.109m/-0-].-/C ( Ĥ GM) C3A907" <?9

C1,.39,363C-,@30-,:9B10/1<-36 C9<?3A7]179A 36 /̀]-6 ,1/710C3A90699A763C3A900-6K329,363C-,7:7<9C" 4?-,?

.9A/,97<?9.90-16,936 C3A90D[3.93B9." <?9,36,9@<32A:61C-,<.91<C96<9229,<A9B903@9A -6 <?92.1C943.\ 32

C1,.39,363C-,@30-,:9B10/1<-36 ,3-6,-A974-<? <?9-C@/0792/6,<-36 -6A/,9A ]:7<./,</.10C1,.39,363C-,@30-,:C3A907Dg6

3<?9.43.A7" <?9694C9<?3A ,16 ,3C@09C96<<?9ĤGMC3A907]:@.3B-A-6K.3]/7<@1.1009097<-C1<-367327<./,</.10

C3A907D

i63<?9.C1n3.,36<.-]/<-36 32<?-7@1@9.-7<3-663B1<9<?9C9<?3A 16A <97<32@30-,:C3A90-6K-6 C1,.39,363C-,@30-,:

9B10/1<-36DY179A 36 C1,.39,363C-,]-KA1<1" <?-7@1@9.1A3@<77<1<-7<-,10091.6-6KC9<?3A7<397<-C1<9@30-,:@.3@967-<:

7,3.92/6,<-36716A @.3@37971694<97<7<1<-7<-,<3<97<<?9,36A-<-3610/6,3623/6A9A6977177/C@<-36Dg<-74900\6346 <?1<

1C1n3.,?10096K9-6 9C@-.-,10C1,.39,363C-,.9791.,? -7?34 <3,1@</.99k3K963/7@30-,:7?3,\7<397<-C1<9<?9

C1,.39,363C-,@30-,:9229,<7.9209,<-6K,1/710-<:<?.3/K? 9k3K963/7@30-,:7?3,\7DD_91AA.977<?-7-77/9-6 <4317@9,<7D

5-.7<" 49/791001B1-01]09C1,.39,363C-,B1.-1]09723.@30-,:C3A900-6K" 16A 1A3@<C1,?-69091.6-6KC9<?3A7<3730B9<?9

C9A-/C16A ?-K? A-C967-3610@.3]09CD[3.93B9." 49@.3@3791694,36A-<-3610-6A9@96A96,9<97<C9<?3A <3<97<4?9<?9.

<?9@30-,:7?3,\77</A-9A <?-7@1@9.C99<<?9.9m/-.9C96<732,36A-<-3610-6A9@96A96,9/6A9.<?9K-B96 @30-,:C3A90-6K

9m/1<-36" 4?-,? @.3B-A971<97<1]09C9<?3A 329B10/1<-6K<?9B10-A-<:32<?9C1,.39,363C-,@30-,:9B10/1<-36 C9<?3AD

5-6100:" 3/.9C@-.-,102-6A-6K7,16 ]97/CC1.-b9A 172300347D5-.7<" 4?96 C1,.3a@./A96<-10@30-,-97.9C1-6 69/<.10"

C369<1.:@30-,-97,16 9229,<-B90:C161K9<?91KK.9K1<9A9C16A 16A 1An/7<<?93/<@/<D[369<1.:@30-,-97C1-60:-620/96,9

<?9.9109,363C:]:1An/7<-6KC369:7/@@0:16A ,.9A-<K.34<?" 4?-09<?9<.167C-77-36 ,?16690<?.3/K? -6<9.97<.1<9A39763<

43.\ 9229,<-B90:D^9,36A" 4?96 C369<1.:@30-,-97.9C1-6 69/<.10" C1,.3a@./A96<-10@30-,-97,16 C1-6<1-6 2-616,-107<1]-0-<:

179k@9,<9A" 16A 1<<?971C9<-C9" <?9.9-763@30-,:7@-003B9.36 .9109,363C:-6A-,1<3.7D;17<" 4?96 C369<1.:@30-,-97

16A C1,.3a@./A96<-10@30-,-971.9n3-6<0:-C@09C96<9A" 171C9A-.9,<-36 @30-,:,3C]-61<-36 ,16 2/.<?9.@.3C3<9<?9

.910-b1<-36 32<?93/<@/<<1.K9<16A 1,,909.1<9<?9@.3,977<341.A7<?9<1.K9<D=349B9." <?971C9A-.9,<-36 ,3C]-61<-36 ?17

637-K6-2-,16<9k1KK9.1<-6K-C@1,<36 2-616,-107<1]-0-<:B1.-1]097Dg6 1AA-<-36" 492-6A <?1<<?971C9A-.9,<-36 ,3C]-61<-36

C1:,1/79,3/6<9.1,<-6K9229,<736 73C9<1.K9<3/<,3C9B1.-1]097" 7/,? 17<?9K.34<? .1<932,1@-<101A9m/1,:.1<-316A <?9

.-7\a49-K?<9A 1779<.1<-3D_917,.-]9<?9,3/6<9.1,<-6K9229,<<3<?91.K/C96<<?1<<?971C9A-.9,<-36 @30-,:,3C]-61<-36

491\967<?969K1<-B9,3..901<-367]9<4996 C369<1.:@30-,-9716A ]16\7o.-7\a<1\-6K09B90D

<$;=*&91# [369<1.:I30-,:- [1,.3a@./A96<-10I30-,:- S43a@-001.̀ 9K/01<3.:5.1C943.\- [1,.39,363C-,I30-,:MB10/1<-36

>.?5@"11(+(3"0(*/#M'$" M*$" G&%
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