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Abstract: This paper analyzes multiple reserve requirements of the type that have been imposed by a
number of developing countries. We show that previous theoretical work on this topic has not succeeded
in providing a social welfare rationale for the existence of multiple reserve requirements. We go on to
present a model in which it is possible for a multiple reserves regime to improve social welfare relative
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plausibility of our approach by providing a case study of Mexico, a country with extensive historical
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+4<<8, duh srvvleoh rqo| ehfdxvh wkh vlqjoh fxuuhqf| uhvhuyh doorfdwlrqv wkdw vdwlvi| klv k|srwkhvlv fdq eh
Sduhwr grplqdwhg e| doorfdwlrqv vxssruwhg e| dowhuqdwlyh vlqjoh fxuuhqf| uhvhuyh srolf| vhwwlqjv1 Wkxv/ wkh
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vrfldo zhoiduh ryhu vlqjoh fxuuhqf| uhvhuyh uhjlphv/ hyhq li wkh| fdqqrw lqfuhdvh h�flhqf|1 Lw grhv qrw/
krzhyhu/ uxoh rxw wkh srvvlelolw| wkdw wkhvh vrfldo zhoiduh lpsuryhphqwv frxog dovr eh dfklhyhg e| d vlqjoh
erqg uhvhuyh uhtxluhphqw ru e| dq xqfrqyhqwlrqdo pxowlsoh uhvhuyh uhtxluhphqw +vhh ehorz,1

D



|L U�LLti |�i ?�4Mih Lu _�gihi?| hitih�i h@|�Ltc |�i �_i?|�|�it Lu |�i hitih�@M*i @tti|t @?_

|�i hi|�h? h@|it L? |�Lti @tti|t Q 4�}�| U�LLti @ 4�*|�T*i hitih�i hi^��hi4i?| �?t|i@_ Lu

@? @*|ih?@|��i ti�}?�Lh@}i�M@ti_ �?@?U�?} hi}�4i |�@| �L�*_ Mi *itt UL4T*i @?_ i@t�ih |L

@_4�?�t|ih� A�i ?@|�h@* t|@h|�?} TL�?| uLh L�h �?�it|�}@|�L? �t ,tT�?Lt@<t E�bbD� 4L_i*� ì
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ì UL?�?i L�hti*�it |L |�i t|�_) Lu M�?_�?} t|@|�L?@h) 4�*|�T*i hitih�it i^��*�Mh�@ ELh t�4T*)

4�*|�T*i hitih�it i^��*�Mh�@�c ���U� @hi UL4Ti|�|��i i^��*�Mh�@ �? ���U� d�o |�i h@|i Lu hi|�h?

L? Th��@|i ML?_t i Uii_t |�i h@|it Lu hi|�h? L? }L�ih?4i?| U�hhi?U) Lh ML?_tc tL |�@| M@?!t

��** �L*_ }L�ih?4i?| *�@M�*�|�it L?*) |L 4ii| |�i hitih�i hi^��hi4i?|tc d2o |�i h@|i Lu hi|�h?

L? M@?! _iTLt�|t i Uii_t |�i h@|i Lu hi|�h? L? }L�ih?4i?| U�hhi?U)c tL |�@| h�U� t@�iht

��** �L*_ L?*) M@?! _iTLt�|tc @?_ d�o |�i �@*�it Lu @** hi@* �@h�@M*it @?_ @** ?L4�?@* hi|�h?

h@|it @hi UL?t|@?|c ���*i |�i �@*�it Lu @** L|�ih ?L4�?@* �@h�@M*it }hL� @| |�i t@4i � i_

h@|i��f B��i? -c Cc @?_ �Ef�c @ M�?_�?} t|@|�L?@h) 4�*|�T*i hitih�it i^��*�Mh��4 U@? Mi

U�@h@U|ih�3i_ @t �@*�it Lu |�i Ui?|h@* M@?! TL*�U) �@h�@M*it 5c �Kc w6c @?_ wK |�@| t@|�tu)

5 � �c �K : fc w6c wK 5 dfc �o @?_ w � w6n wK 5 Efc �oc T*�t �@*�it Lu |�i i?_L}i?L�t �@h�@M*it

-6c -Kc -_c @?_ RE�� |�@| t@|�tu) RE�� : fc

-6 '
�

5
c E��

43Wkh prgho fdq eh jhqhudol}hg hdvlo| wr fryhu vlwxdwlrqv lq zklfk wkh ydoxhv ri uhdo yduldeohv jurz dw �{hg/
h{rjhqrxvo|0ghwhuplqhg udwhv1

��



-K '
-6

�K

c E2�

-K 	 - c E��

-_ ' E�� w6 � wK�-n wK-K n w6-6 c Ee�

-6 	 -_ 	 - c ED�

C ' E��-6� d6E-6� n w6 _E-_�o n E��-K� wK _E-_� c ES�

@?_

6f ' 6E-6� n Ew6 n wK� _E-_��C c E.�

��ihi 6f � �Ef�*RE��� A�i �ht| i^�@|�L? uL**L�t uhL4 |�i u@U| |�@| �? @ t|i@_) t|@|i

i^��*�Mh��4c @}}hi}@|i hi@* M@*@?Uit�E|�*RE|� 4�t| Mi UL?t|@?|� A�i tiUL?_ i^�@|�L? h�*it

L�| ThL�|@M*i @hM�|h@}i �? |�i }L�ih?4i?| U�hhi?U) @?_ ML?_ 4@h!i|t� W?i^�@*�|�it E�� @?_

ED� }�@h@?|ii |�@| M@?!t �L*_ }L�ih?4i?| *�@M�*�|�it L?*) @t *i}@* hitih�it @?_ |�@| h�U�

t@�iht �L*_ L?*) M@?! _iTLt�|t� A�i uL�h|� i^�@|�L? i Thittit |�i hi*@|�L?t��T Mi|�ii? |�i

�?|ihit| h@|i L? M@?! _iTLt�|tc |�i |�L hitih�i h@|�Ltc @?_ |�i h@|it Lu hi|�h? L? |�i |�hii

?L?M@?! @tti|t |�@| �t �4T*�i_ M) |�i @tt�4T|�L? |�@| M@?!t i@h? 3ihL ThL�|t� A�i t� |�

@?_ ti�i?|� i^�@|�L?t i?t�hi |�@| |�i Ui?|h@* M@?! 4ii|t �|t M�_}i| UL?t|h@�?| @| _@|it |�2

@?_ |'�c hitTiU|��i*)�

�e



�L|i |�@| |�i �@*�i Lu -6 _iTi?_t i?|�hi*) L? |�i �@*�i Lu 5c ���U� �@t ?L �?_iTi?_i?|

�?��i?Ui |�i �@*�i Lu @?) L|�ih �@h�@M*i� 5�4�*@h*)c |�i �@*�i Lu -K _iTi?_t L? |�i �@*�it Lu

-6 @?_ �Kc @?_ |�i �@*�i Lu �K �@t ?L �?_iTi?_i?| �?��i?Ui |�i �@*�i Lu @?) L|�ih �@h�@M*i�

A��tc �i @hi uhii |L |��?! Lu |�i Ui?|h@* M@?! @t U�LLt�?} -6 @?_ -K _�hiU|*)c t�M�iU| |L

|�i hi^��hi4i?|t -6 � f @?_ -K � f���

W? ��@| uL**L�tc �| �t �tiu�* |L _i�?i

� � 6E-6� n w _E-_� c EH�

���U� hiThiti?|t @}}hi}@|i hi@* M@*@?Uit Lu }L�ih?4i?| *�@M�*�|�itc @?_ |L ?L|i |�@| i^�@|�L?t

Ee�c ES� @?_ E.� �4T*)

6f ' ��C ' -6d6E-6� n w6 _E-_�o n-KwK _E-_� � Eb�

W? @ M�?_�?} t|@|�L?@h) 4�*|�T*i hitih�it i^��*�Mh��4 �i �@�i RE|�*RE|n�� ' -6 ' �*5c

-?J6E|� ' -?J6 � -K*-6c �E|�*RE|� ' 6E-6� n w6_E-_� @?_ �E|�*RE|� ' w6_E-_� uLh @**

|��� A�iti i^�@|�L?t �4T*) �E|n��*�E|� ' �E|n��*�E|� ' �*-6 ' 5 uLh @** |�2� �L|i

|�@| �?_ih L�h @tt�4T|�L?t |�i Ui?|h@* M@?! U@? �ti �|t UL?|hL* L�ih 5 @?_ �K |L ti| -6 @?_
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47Dq h{fhswlrq zrxog eh fdvhv lq zklfk wkhvh doorfdwlrqv zhuh Sduhwr grplqdwhg e| rwkhu doorfdwlrqv vxs0
sruwdeoh e| pxowlsoh uhvhuyhv uhjlphv1 Lq prghov ri wklv jhqhudo w|sh/ uhvhuyh uhtxluhphqwv uhjlphv zloo
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48Vlqfh wkhuh pd| eh pdq| vshfl�fdwlrqv wkdw jlyh ulvh wr doorfdwlrqv zlwk wkh lqglfdwhg fkdudfwhulvwlfv/
lw zrxog eh pruh suhflvh wr vd| wkdw iru hdfk vshfl�fdwlrq wkdw vxssruwv dq doorfdwlrq zlwk wkh lqglfdwhg
fkdudfwhulvwlfv/ wkhuh lv vrph vrfldo xwlolw| ixqfwlrq xqghu zklfk wkdw doorfdwlrq +dqg wkh srolf| vhwwlqj wkdw
vxssruwv lw, pd{lpl}hv vrfldo zhoiduh1
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t@�iht� ì ��** hiuih |L tTiU��U@|�L?t Lu L�h @*|ih?@|��i 4L_i* @t R�*@tt � iUL?L4�itc� ���*i

tTiU��U@|�L?t Lu |�i Lh�}�?@* 4L_i* ��** tL4i|�4it Mi U@**i_ R�*@tt � iUL?L4�it�� W? �*@tt �

iUL?L4�itc TLLh t@�iht hi|@�? |�i LT|�L? |L �L*_ U�hhi?U)c M�| |�i) U@? @*tL _iTLt�| u�?_t �?

M@?!t |�@| �?�it| �? @ _L4it|�U t|Lh@}i |iU�?L*L}) ��|� }hLtt h@|i Lu hi|�h? f� 6Lh T�hTLtit
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_E|� _i?L|i |�i }hLtt h@|i Lu hi|�h? L? _iTLt�|t �? |�i

�?|ih?@|�L?@* M@?!t @| _@|i | @?_ -R
_E|� |�i }hLtt h@|i Lu hi|�h? L? _iTLt�|t �? |�i ?@|�L?@*

M@?!t @| |�@| _@|i� A�i t@��?}t u�?U|�L?t Lu |�i h�U� @?_ TLLh t@�iht ��** Mi _i?L|i_

_oE-o
_E|�� @?_ _RE-R

_E|��� ��h @tt�4T|�L?t @ML�| |�i ThLTih|�it Lu |�iti u�?U|�L?t ��** Mi

�_i?|�U@* |L |�Lti �i 4@_i @ML�| _E-� �? |�i Thi��L�t tiU|�L?� ì ��** LUU@t�L?@**) �ti |�i
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uhvhuyh udwlr1 Iru uhdvrqv ghvfulehg ehorz/ krzhyhu/ zh zloo qrw frqvlghu uhjlphv wkdw gr qrw ihdwxuh d
fxuuhqf| uhvhuyh uhtxluhphqw lpsrvhg rq dw ohdvw rqh w|sh ri edqn1 Vlqfh d vlpsoh vlqjoh fxuuhqf| uhvhuyh
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zh gr qrw suryh wkh odwwhu uhvxow vhsdudwho|1
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hitih�i hi^��hi4i?|t �@�i Mii? hi*@|��i*) ��}� Q L? |�i t@4i Lh_ih @t �|t U�hhi?U) hitih�i

hi^��hi4i?|t� 6Lh _i4@?_ _iTLt�|t @| _iTLt�| M@?!t �? |�i 6i_ih@* #�t|h�U| Etii Mi*L��c

uLh i @4T*ic |�i @�ih@}i ML?_ hitih�i h@|�L _�h�?} �bSf��bbf �@t @*4Lt| �_i?|�U@* |L |�i

@�ih@}i U�hhi?U) hitih�i h@|�L Q @*4Lt| 2D TihUi?| �? i@U� U@ti� AL LM|@�? @ hL�}� it|�4@|i

Lu |�i t�3i Lu ML?_ ti�}?�Lh@}i hi�i?�ic �i 4�}�| @tt�4i |�@| |L|@* ML?_ hitih�it �ihi i^�@*

|L |L|@* U�hhi?U) hitih�itc @?_ |�@| |�i @�ih@}i ?L4�?@* �?|ihit| h@|i L? hitih�@M*i ML?_t

Se



�@t �f TihUi?|c tL |�@| |�i @�ih@}i ML?_ ti�}?�Lh@}i |@ h@|i �@t |�hii��u|�t @t *@h}i @t

|�i @�ih@}i �?�@|�L? |@ h@|i� N?_ih |��t @tt�4T|�L?c �i �UL<t ML?_ ti�}?�Lh@}i hi�i?�i

�L�*_ �@�i 4@_i �T @*4Lt| �f TihUi?| Lu �|t |L|@* }L�ih?4i?| hi�i?�ic @?_ |L|@* ti�}?�Lh@}i

hi�i?�i �L�*_ �@�i ThL��_i_ 4Lhi |�@? @ ^�@h|ih Lu |L|@* }L�ih?4i?| hi�i?�i�

e�2 +itih�i hi^��hi4i?|t TL*�U)

�?L|�ih ti| Lu u�?_@4i?|@* @tt�4T|�L?t Lu L�h 4L_i* �?�L*�it |�i *i�i* @?_ �@h�@M�*�|) Lu |�i

hitih�i hi^��hi4i?|t |�i }L�ih?4i?| �4TLtit L? |�i M@?!�?} t)t|i4� ��h 4L_i* �4T*�U�|*)

@tt�4it |�@| |�i }L�ih?4i?| �4TLtitc Lh uii*t uhii |L �4TLtic ML|� U�hhi?U) @?_ ML?_

hitih�i hi^��hi4i?|tc |�@| |�i @}}hi}@|i hitih�i h@|�L uLh U�hhi?U) @?_ ML?_t �t hi*@|��i*)

��}�c @?_ |�@| |�i }L�ih?4i?| �t �? @ TLt�|�L? |L U�@?}i |�i U�hhi?U) @?_%Lh ML?_ hitih�i

h@|�Lt �? Lh_ih |L @U��i�i �|t hi�i?�i @?_ �i*u@hi }L@*t� 6�?@**)c |�i 4L_i* @tt�4it |�@| |�i

}L�ih?4i?| �t @M*i |L �4TLti _�gihi?| U�hhi?U) @?_ ML?_ hitih�i hi^��hi4i?|t L? _�gihi?|

M@?!tc Lh L? _�gihi?| |)Tit Lu @UUL�?|t ��|��? M@?!t Q @UUL�?|t |�@| 4�}�| Mi �i*_ M)

_�gihi?| }hL�Tt Lu _iTLt�|Lht�

�t |�i @UUL�?| Mi*L� �?_�U@|itc @** |�iti |��?}t tii4 |L �@�i Mii? |h�i Lu �i �UL� A�i

�i �U@? }L�ih?4i?| �@t �4TLti_ *@h}i U�hhi?U) @?_ ML?_ hitih�i hi^��hi4i?|t L? �|t M@?!t

SD



@?_ hi*@|i_ �?@?U�@* �?t|�|�|�L?t� W| �@t @*tL �4TLti_ _�gihi?| hitih�i hi^��hi4i?|t L? M@?!t

�? _�gihi?| *LU@|�L?t E�?t�_i @?_ L�|t�_i |�i 6i_ih@* #�t|h�U| Q tii Mi*L��c L? _�gihi?|

|)Tit Lu _iTLt�|Lh) �?t|�|�|�L?t E_iTLt�| M@?!t @?_ t@��?}t M@?!t� @?_ L? _�gihi?| |)Tit Lu

@UUL�?|t E_i4@?_ _iTLt�|t @?_ |�4i _iTLt�|t��

e�2�� O�t|Lh)

W? �b�S |�i �@?! Lu �i �UL �@t }h@?|i_ itti?|�@**) UL4T*i|i @�|�Lh�|) |L �4TLti hitih�i

hi^��hi4i?|t L? �i �U@? �?@?U�@* �?t|�|�|�L?t( |��t �?U*�_i_ |�i @�|�Lh�|) |L ti*iU| _�gihi?|

|)Tit Lu hitih�i @tti|tc |L �4TLti _�gihi?| hitih�i hi^��hi4i?|t L? _�gihi?| �?t|�|�|�L?t

@?_%Lh U*@ttit Lu _iTLt�|tc @?_ |L �4TLti _�gihi?| hi^��hi4i?|t L? �?t|�|�|�L?t �? _�gihi?|

hi}�L?t� �i �UL Mi}@? i4T*L)�?} 4�*|�T*i hitih�i hi^��hi4i?|t �? �U|LMih Lu �beHc ��i? �|

�4TLti_ @ 2D TihUi?| }L�ih?4i?|�ML?_ hitih�i h@|�L L? M@?!t Lu _iTLt�| EM@?ULt _i _iTLt�|L�c

���U� UL?t|�|�|i_ M) u@h |�i *@h}it| }hL�T Lu M@?!t��e A�i U�hhi?U) hitih�i h@|�L �4TLti_

L? |�iti M@?!t �@t t�4�*|@?iL�t*) hi_�Ui_ uhL4 Df TihUi?| |L 2f TihUi?|� �L?_ hitih�i

hi^��hi4i?|t �ihi i |i?_i_ |L t@��?}t M@?!t EM@?ULt _i @�LhhL� �? ��}�t| �bDDc ��i? @

�.�D TihUi?| ML?_ hi^��hi4i?| �@t @__i_ |L |�i �f TihUi?| U�hhi?U) hitih�i hi^��hi4i?|

67Vhh Vdqfkh}0Oxjr +4<:9,1

SS



@*hi@_) �4TLti_ L? |�iti M@?!t��D

6hL4 �bSf |�hL�}� �b.Sc |�i }L�ih?4i?| ML?_ hitih�i hi^��hi4i?|t L? _i4@?_ _iTLt�|t

@| M@?!t �? |�i 6i_ih@* #�t|h�U| E�i �UL ��|) @?_ �|t i?��hL?tc ���U� _L4�?@|i �i �UL<t

iUL?L4)� �ihi �D TihUi?|c ���*i |�i U�hhi?U) hitih�i hi^��hi4i?|t �ihi �D TihUi?|� �@?!t

L�|t�_i |�i 6i_ih@* #�t|h�U| u@Ui_ |�i t@4i U�hhi?U) hitih�i hi^��hi4i?|tc M�| ML?_ hitih�i

hi^��hi4i?|t Lu L?*) �f TihUi?|� ��hhi?U) @?_ ML?_ hitih�i hi^��hi4i?|t �ihi @*tL �4TLti_

L? |�4i _iTLt�|t @| _iTLt�| M@?!t �? ML|� hi}�L?t� A�iti hi^��hi4i?|t �ihi U�@?}i_ tL4i�

��@| 4Lhi uhi^�i?|*)� A�i U�hhi?U) hitih�i hi^��hi4i?|t L? |�4i _iTLt�|t h@?}i_ uhL4 �f��D

TihUi?| uhL4 �bSf��b.�� #�h�?} |�i t@4i Tih�L_c |�i }L�ih?4i?| ML?_ hitih�i hi^��hi4i?|t

L? |�4i _iTLt�|t h@?}i_ uhL4 f�Df TihUi?|c @*|�L�}� |�i) �ihi ti| @| �D�2f TihUi?| �? 4Lt|

)i@ht� #�h�?} |�i �b.ftc hitih�i hi^��hi4i?|t L? |�4i _iTLt�|t �ihi i*�4�?@|i_ Q |�i ML?_

hi^��hi4i?|t �? �b.2 @?_ |�i U�hhi?U) hi^��hi4i?|t �? �b..�

W? �b..c |�i �i �U@? }L�ih?4i?| i*�4�?@|i_ |�i hi4@�?�?} ML?_ hitih�i hi^��hi4i?|t

L? _iTLt�|t _i?L4�?@|i_ �? _L4it|�U U�hhi?U)c |�L�}� �| hi|@�?i_ ML?_ hitih�i hi^��hi4i?|t

L? uLhi�}?�U�hhi?U)�_i?L4�?@|i_ _iTLt�|t Etii Mi*L����S W| �?Uhi@ti_ |�i U�hhi?U) hitih�i

68Wkh erqg uhvhuyh uhtxluhphqwv rq vdylqjv edqnv zhuh uhgxfhg wr 5 shufhqw lq 4<96 dqg zhuh holplqdwhg
hqwluho| lq 4<:61
69Lw holplqdwhg wkh erqg uhvhuyh uhtxluhphqwv rq ghsrvlwv dw ghsrvlw edqnv dqg pruwjdjh fuhglw vrflhwlhv/
exw uhwdlqhg wkhp rq ghsrvlwv dw �qdqfh vrflhwlhv +vhh ehorz,1 Erqg uhvhuyh uhtxluhphqwv dw ghsrvlw edqnv
dfwxdoo| ehjdq wr eh skdvhg rxw lq Dxjxvw 4<:5/ zkhq wkh| zhuh gursshg rq ghsrvlwv dffhswhg diwhu Dxjxvw
541

S.



hi^��hi4i?|t �? @ �@) |�@| !iT| |�i @}}hi}@|i hitih�i h@|�L L? M@?!t �?t�_i |�i 6i_ih@*

#�t|h�U| itti?|�@**) �?U�@?}i_ E�| hLti uhL4 Df TihUi?| |L De TihUi?|� M�| �?Uhi@ti_ |�i

@}}hi}@|i h@|�L L? M@?!t L�|t�_i |�i _�t|h�U| E���U� hLti uhL4 2D TihUi?| |L �H TihUi?|�� A�L

)i@ht *@|ihc |�i U�hhi?U) hitih�i h@|�Lt uLh |�i |�L _�gihi?| |)Tit Lu M@?!t �ihi i^�@*�3i_

@| �H TihUi?|� #�h�?} |�i ?i | ui� )i@ht |�i UL44L? U�hhi?U) hitih�i h@|�L �@t }h@_�@**)

�?Uhi@ti_c hi@U��?} eH TihUi?| �? �bHe� W? �bHDc ML?_ hitih�i hi^��hi4i?|t �ihi hi�?t|@|i_G

|�i ML?_ hitih�i h@|�L �@t ti| @| �H TihUi?|� A�i U�hhi?U) hitih�i h@|�L �@t hi_�Ui_ |L �f

TihUi?|c tL |�i @}}hi}@|i hitih�i h@|�L hi4@�?i_ �?U�@?}i_� A�i �f TihUi?| U�hhi?U) hitih�i

h@|�L hi4@�?i_ �? T*@Ui |�hL�}� �bbfc M�| |�i ML?_ hitih�i h@|�L �@t }h@_�@**) _iUhi@ti_ |L

�f TihUi?|� W? �bb�c �L�i�ihc �i �UL hi�ihti_ UL�hti @}@�? @?_ i*�4�?@|i_ ML|� U�hhi?U)

@?_ ML?_ hitih�i hi^��hi4i?|t i?|�hi*) Q ��|� |�i i UiT|�L?c @}@�?c Lu _iTLt�|t _i?L4�?@|i_

�? uLhi�}? U�hhi?U)�

�i}�??�?} �? �bDHc �i �UL @*tL �4TLti_ U�hhi?U) @?_ ML?_ hitih�i hi^��hi4i?|t L?

|�L t4@**ih }hL�Tt Lu �?@?U�@* �?t|�|�|�L?tG �?@?Ui tLU�i|�it EtLU�i_@_it �?@?U�ih@t� @?_

4Lh|}@}i Uhi_�| tLU�i|�it EtLU�i_@_it _i Uhi_�|L ��TL|iU@h�L�� A�iti �?t|�|�|�L?tc *�!i |�i

t@��?}t M@?!tc Lgihi_ ?L?U�iU!@M*i _iTLt�|t ��|� *L?}ih @�ih@}i 4@|�h�|�it |�@? |�Lti Lu

|�i _iTLt�| M@?!t� A�i hitih�i hi^��hi4i?|t �4TLti_ L? |�iti |�L |)Tit Lu �?t|�|�|�L?t �ihi

SH



+itih�i +i^��hi4i?|t �? �i �ULc �b�S��bb�

�b�S �@?! Lu �i �UL �t }h@?|i_ @�|�Lh�|) |L �4TLti hitih�i hi^��hi4i?|t

�be� �@?! Lu �i �UL Mi}�?t @}}hitt��i �ti Lu ++t TL*�U)

�beD #�gihi?|�@* U�hhi?U) ++t L? _iTLt�|t ETitL @?_ _L**@h� @| t@��?}t M@?!t

�beH �L?_ ++t L? TitL _iTLt�|t @| _iTLt�| M@?!t

�bDf �L?_ ++t L? _L**@h _iTLt�|t @| _iTLt�| M@?!t

#�gihi?|�@* ++t EU�hhi?U) @?_ ML?_� L? TitL _iTLt�|t @| 6�#� M@?!t

�bDD �L?_ ++t L? t@��?}t M@?!t ETitL @?_ _L**@h _iTLt�|t�

�bDH ��hhi?U) @?_ ML?_ ++t L? �?@?Ui @?_ 4Lh|}@}i Uhi_�| tLU�i|�it

�bSf �L?_ ++t L? |�4i _iTLt�|t

�bS� �L?_ ++t L? t@��?}t M@?!t hi_�Ui_ |L 4�?�4@* *i�i*

�b.2 #�gihi?|�@* ++t uLh _L**@h _iTLt�|t @| ?Lh|�ih?�MLh_ih M@?!t

�L?_ ++t L? |�4i _iTLt�|t i*�4�?@|i_

�b.� �L?_ ++t L? t@��?}t M@?!t i*�4�?@|i_ ETitL _iTLt�|t L?*)�

�b.. ��hhi?U) ++t L? |�4i _iTLt�|t i*�4�?@|i_

�L?_ ++t L? TitL _iTLt�|t i*�4�?@|i_

�bHf #�gihi?|�@* ++t L? _L**@h _iTLt�|t @| ?Lh|�ih?�MLh_ih M@?!t i*�4�?@|i_

��hhi?U) ++t L? _L**@h _iTLt�|t i*�4�?@|i_

�bH� #iTLt�| M@?!t @?_ t@��?}t �?t|�|�|�L?t 4ih}i_

�bH� #�gihi?|�@* ++t L? 6i_ih@* #�t|h�U| M@?!t i*�4�?@|i_

�bHS ��hhi?U) ++t L? |�4i _iTLt�|t hi�?t|@|i_

Sb



_�gihi?| uhL4 i@U� L|�ih @?_ uhL4 |�i hitih�i hi^��hi4i?|t �4TLti_ L? _iTLt�| @?_ t@��?}t

M@?!t� �L4T@hi_ |L |�i 4Lh|}@}i Uhi_�| tLU�i|�itc |�i hi^��hi4i?|t L? |�i �?@?Ui tLU�i|�it

�ihi ��}�ih �? @}}hi}@|i @?_ �ihi 4Lhi �i@��*) �i�}�|i_ |L�@h_t ML?_ hitih�it� A�i hitih�i

hi^��hi4i?|t L? |�iti |�L |)Tit Lu M@?!t �ihi U�@?}i_ ^��|i uhi^�i?|*)c T@h|�U�*@h*) _�h�?}

|�i �b.ft��.

�t �i �@�i �?_�U@|i_c |�i }L�ih?4i?| Lu �i �UL �@t @**L�i_ M@?!t |L @UUiT| _iTLt�|t

_i?L4�?@|i_ �? uLhi�}? U�hhi?U) ETh�?U�T@**) N�5� _L**@ht�c @?_ �| �@t �4TLti_ ML|� U�hhi?U)

@?_ ML?_ hitih�i hi^��hi4i?|t L? |�iti _iTLt�|t� A�i @}}hi}@|i hitih�i h@|�Lt L? |�iti

_iTLt�|t �@�i �t�@**) Mii? ^��|i ��}�c @?_ |�i) �@�i |)T�U@**) Mii? �i@��*) �i�}�|i_ |L�@h_t

ML?_ hitih�i hi^��hi4i?|t� 6Lh _iTLt�|t Lu |��t |)Tic |�i @?@*L}�i Lu |�i R�?t�_i Lh L�|t�_i

|�i 6i_ih@* #�t|h�U|� _�t|�?U|�L? �t R@*L?} Lh Mi*L� |�i ?Lh|�ih? uhL?|�ih� Q |�i ?Lh|�ih?

uhL?|�ih Mi�?} |�i �i �U@? t|@|it @*L?} |�i MLh_ih ��|� |�i N�5� #�h�?} �b.2��bHf |�i hitih�i

hi^��hi4i?|t �4TLti_ L? uLhi�}?�U�hhi?U)�_i?L4�?@|i_ _iTLt�|t @| _iTLt�| M@?!t @*L?} |�i

?Lh|�ih? uhL?|�ih �ihi _�gihi?| uhL4 |�i hitih�i h@|�Lt �4TLti_ L? |�iti _iTLt�|t @| _iTLt�|

M@?!t *LU@|i_ i*ti��ihi �? |�i �i �UL� A)T�U@**)c |�i hitih�i h@|�Lt �4TLti_ L? ?Lh|�ih?�

uhL?|�ih M@?!t �ihi @ M�| *itt ti�ihic �?�L*��?} t*�}�|*) *L�ih @}}hi}@|i hitih�i h@|�Lt @?_%Lh

6:Lq 4<;4/ wkh �qdqfh vrflhwlhv/ wkh pruwjdjh fuhglw vrflhwlhv dqg wkh vdylqjv edqnv zhuh phujhg lqwr wkh
ghsrvlw edqnv1

.f



tL4i��@| �i@��ih hi*�@?Ui L? ML?_ hitih�it��H

e�2�2 W4T*�U@|�L?t

6hL4 |�i TL�?| Lu ��i� Lu |�i tTiU��Ut Lu L�h @?@*)t�tc Tih�@Tt |�i 4Lt| �?|ihit|�?} @tTiU|

Lu |��t hiULh_ �t |�i u@U| |�@| Th�Lh |L �b.. |�i �i �U@? }L�ih?4i?| �ti_ ML?_ hitih�i

hi^��hi4i?|t |L �4TLti _�gihi?|�@**) ��}� E�?_�hiU|� |@ h@|it L? _i4@?_ _iTLt�|t @| _iTLt�|

M@?!t �?t�_i |�i 6i_ih@* #�t|h�U|� W? @__�|�L?c |�i }L�ih?4i?| �ti_ ML|� U�hhi?U) @?_

ML?_ hitih�i hi^��hi4i?|t |L �4TLti _�gihi?| |@ h@|it L? _iTLt�|t @| t@��?}t M@?!tc �?@?Ui

tLU�i|�it @?_ 4Lh|}@}i Uhi_�| tLU�i|�it� 5�?Ui iUL?L4�U @U|���|) @?_ �?UL4i �? �i �UL @hi

_�tThLTLh|�L?@|i*) UL?Ui?|h@|i_ �? �i �UL ��|)c �| _Lit ?L| tii4 �?hi@tL?@M*i |L |��?! Lu |�i

_iTLt�| M@?!t �?t�_i |�i 6i_ih@* #�t|h�U| @t tih��?} Rh�U� t@�iht� @?_ Lu |�i M@?!t L�|t�_i

|�i _�t|h�U| @t tih��?} RTLLh t@�iht���b 5�4�*@h*)c �L*_�?}t Lu ?L?U�iU!@M*ic *L?}ih |ih4

_iTLt�|t @hi UL?Ui?|h@|i_ @4L?} |�i hi*@|��i*) �i@*|�) �i �U@?t�

6;Ph{lfr*v srolf| uhjduglqj uhvhuyh uhtxluhphqwv rq iruhljq fxuuhqf| ghsrvlwv surylghv dq dgglwlrqdo h{dpsoh
ri lwv xvh ri uhvhuyh uhtxluhphqwv dv d ghylfh iru sulfh glvfulplqdwlrq1 Krzhyhu/ zh fdqqrw fodlp wkdw rxu
irupdo prgho h{sodlqv wklv ehkdylru lq dq| gluhfw zd|/ ehfdxvh wkh prgho grhv qrw lqfoxgh iruhljq fxuuhqf|1
Vlploduo|/ rxu prgho grhv qrw doorz xv wr glvwlqjxlvk ehwzhhq ghpdqg ghsrvlwv dqg wlph ghsrvlwv +vhh deryh,1

6<Jlyhq Ph{lfr*v uhodwlyho| kljk lq�dwlrq udwhv/ wkh kljk uhvhuyh udwlrv rq iruhljq0fxuuhqf|0ghqrplqdwhg
ghsrvlwv kdyh suredeo| ehhq qhfhvvdu| wr uhgxfh wkhlu dwwudfwlyhqhvv uhodwlyh wr ghsrvlwv ghqrplqdwhg lq
shvrv1 Krzhyhu/ wkh jhrjudsklf gl�huhqwldwlrq ri wkhvh uhvhuyh uhtxluhphqwv uhtxluhphqwv pd| kdyh ehhq
prwlydwhg e| sulfh glvfulplqdwlrq2vrfldo0zhoiduh frqvlghudwlrqv1 Zkloh kroglqjv ri ghsrvlwv ghqrplqdwhg lq
iruhljq fxuuhqf| duh suredeo| frqfhqwudwhg dprqj uhodwlyho| zhdowk| Ph{lfdqv/ wklv pd| eh vrphzkdw ohvv
wuxh dorqj wkh qruwkhuq iurqwlhu ehfdxvh ri wkh uhodwlyho| kljk shufhqwdjh ri wkh orfdo srsxodwlrq hqjdjhg lq
wudgh zlwk wkh Xqlwhg Vwdwhv1
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uhgxfhg/ vr wkdw wkh djjuhjdwh uhvhuyh udwlr zdv xqfkdqjhg1 Wkxv/ lq wklv fdvh wkh jryhuqphqw vhhpv wr kdyh
xvhg wkh uhlpsrvlwlrq ri erqg uhvhuyh uhtxluhphqwv dv d ghylfh wr uhgxfh wkh lpsolflw wd{ udwh rq ghsrvlwv
zlwkrxw fkdqjlqj wkh djjuhjdwh uhvhuyh udwlr1 Lw vhhpv olnho| wkdw srolwlfv sod|hg d uroh lq wklv ghflvlrq1 Dw wkh
wlph erqg uhvhuyh uhtxluhphqwv zhuh uhlpsrvhg Ph{lfr*v lq�dwlrq udwh zdv h{wuhpho| kljk/ dqg wkh sxeolf
zdv xqgrxewhgo| uhvlvwdqw wr fkdqjhv lq jryhuqphqw srolf| wkdw vhhphg wr ehqh�w wkh edqnv dw wkh h{shqvh
ri qrqedqn kroghuv ri fxuuhqf|1 Fkdqjhv lq wkh djjuhjdwh uhvhuyh udwlr duh suredeo| hdvlhu iru wkh sxeolf wr
xqghuvwdqg dqg lqwhusuhw wkdq fkdqjhv lq wkh qdwxuh dqg glvwulexwlrq ri uhvhuyh dvvhwv1 Frqvhtxhqwo|/ wkh
jryhuqphqw pd| kdyh ylhzhg uhlpsrvlqj erqg uhvhuyh uhtxluhphqwv dv d zd| wr uhgxfh wkh exughq ri uhvhuyh
frvwv rq edqnlqj v|vwhp zlwkrxw pdnlqj lw reylrxv wkdw lw zdv grlqj vr1
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74Hylghqfh froohfwhg e| Sruwhu dqg Mxgvrq +4<<9, vxjjhvwv wkdw pruh wkdq kdoi ri wkh X1V1 fxuuhqf| rxw0
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75Iru dgglwlrqdo ghwdlov/ vhh Hvslqrvd dqg Uxvvhoo +4<<;,1

.e



A�iti LMtih�@|�L?t tii4 UL?t�t|i?| ��|� ,tT�?Lt@<t E�bbD� @tt�4T|�L? |�@| |�ihi @hi

�L�ti�L*_t ��L ThL��_i @ U@T|��i 4@h!i| uLh U�hhi?U)� OL�i�ihc |�i @*|ih?@|��i 4L_i*

�i �@�i UL?t|h�U|i_ _Lit ?L| ThL��_i @?) tL�hUi Lu U�hhi?U) _i4@?_ L|�ih |�@? hitih�i

hi^��hi4i?|t� B��i? |�i *@h}i t�3i Lu �i �UL<t M@?! hitih�it hi*@|��i |L �|t ?L?M@?! U�hhi?U)

�L*_�?}tc �i |��?! @ 4L_i* |�@| @Mt|h@U|t uhL4 |�i4 �t @ hi@tL?@M*i �ht| @TThL �4@|�L?�

W? @__�|�L?c |�ihi @hi @*|ih?@|��i i T*@?@|�L?t uLh ?@|�hi Lu �i �UL<t ?L?M@?! U�hhi?U)

�L*_�?}t ��Lti �4T*�U@|�L?t 4@) Mi �ih) _�gihi?| uhL4 |�Lti Lu ,tT�?Lt@<t i T*@?@|�L?� W|

�t TLtt�M*ic uLh i @4T*ic |�@| U�hhi?U) �t Mi�?} �i*_ _�hiU|*) M) @** }hL�Tt �? |�i TLT�*@|�L?

�? hL�}�*) |�i t@4i ThLTLh|�L?t Q Thit�4@M*)c uLh |h@?t@U|�L?t T�hTLtit� Wu |��t �t |�i U@tic

|�i? |�i i �t|i?Ui Lu ?L?M@?! U�hhi?U) _i4@?_ ThLM@M*) _Lit ?L| ThL��_i |�i Ui?|h@* M@?!

��|� LTTLh|�?�|�it uLh Th�Ui _�tUh�4�?@|�L?c ���U� 4i@?t |�@| @Mt|h@U|�?} uhL4 |��t tL�hUi

Lu U�hhi?U) _i4@?_ �t �?*�!i*) |L @giU| L�h M@t�U hit�*|t�

N?_ih |�i U�hU�4t|@?Uitc �L�i�ihc @ ?@|�h@* i |i?t�L? Lu L�h @?@*)t�t �L�*_ Mi |L t|�_)

|�i hL*i Lu hitih�i hi^��hi4i?|t �? R�*@tt �� iUL?L4�it |�@| �?U*�_i ML|� L�h R4L_ih@|i*)

TLLh t@�ihtc� ��L �@�i @UUitt |L ?@|�L?@* M@?! _iTLt�|tc @?_ R�ih) TLLh t@�iht� ��L U@?�
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76Dqrwkhu srwhqwldoo| lqwhuhvwlqj h{whqvlrq ri rxu dqdo|vlv lqyroyhv hfrqrplhv lq zklfk [ ? U � wkdw lv/
hfrqrplhv lq zklfk wkh udwh ri uhwxuq rq wkh grphvwlf lqyhvwphqwv dydlodeoh wr qdwlrqdo edqnv lv orzhu wkdq
wkh udwh wkdw suhydlov lq wkh lqwhuqdwlrqdo fuhglw pdunhw1 Lq wkhvh hfrqrplhv/ wkhuh zloo eh dq h�flhqf|
udwlrqdoh iru ghsrvlw wd{dwlrq hyhq zkhq wkh jryhuqphqw fduhv derxw wkh lqlwldo rog1 Lw zloo pdnh vhqvh wr
plqlpl}h wkh erqg uhvhuyh udwlr rq lqwhuqdwlrqdo edqnv/ vlqfh wkh| krog uhodwlyho| surgxfwlyh dvvhwv/ dqg wr
frpshqvdwh iru wkh uhvxowlqj orvv ri prqh| ghpdqg e| lqfuhdvlqj wkh fxuuhqf| uhvhuyh udwlr lpsrvhg rq wkh
qdwlrqdo edqnv1 Krzhyhu/ wkh ihdvlelolw| ri wklv srolf| zloo eh olplwhg e| wkh idfw wkdw wkh fxuuhqf| uhvhuyh
udwlr fdqqrw h{fhhg xqlw|1
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77Zh wkdqn dq dqrq|prxv uhihuhh iru srlqwlqj rxw wklv dowhuqdwlyh lqwhusuhwdwlrq dqg lwv lpsolfdwlrq1
78Ph{lfr/ iru h{dpsoh/ kdv lpsrvhg fxuuhqf| dqg erqg uhvhuyh uhtxluhphqwv rq ghpdqg ghsrvlwv dw edqnv
lqvlgh wkh Ihghudo Glvwulfw/ dqg gl�huhqw fxuuhqf| dqg erqg uhvhuyh uhtxluhphqwv rq ghpdqg ghsrvlwv dw
edqnv rxwvlgh wkh Ihghudo Glvwulfw1 Rxu prgho fdq h{sodlq zk| wkh uhvhuyh uhtxluhphqwv rq wkh wzr w|shv
ri edqnv duh gl�huhqw/ exw qrw zk| erwk w|shv ri uhvhuyh uhtxluhphqw duh lpsrvhg rq erwk w|shv ri edqnv1
79Wkhvh dvvxpswlrqv vhhp yhu| uhdvrqdeoh wr xv1 Jrrgiulhqg dqg Kdujudyhv +4<;6, qrwh wkdw lq wkh prghuq
X1V1/ dw ohdvw/ uhvhuyh uhtxluhphqwv kdyh sod|hg d yhu| plqru uroh lq oltxlglw| uhjxodwlrq dqg prqhwdu|
frqwuro/ exw d idluo| vljql�fdqw uroh lq gh�flw �qdqfh1 Jryhuqphqw erqgv/ pruhryhu/ duh vlpso| ghidxow0iuhh
fodlpv wr ixwxuh jryhuqphqw fxuuhqf|1 Iru dq h{whqghg glvfxvvlrq ri wkh lpsolfdwlrqv ri wkh odwwhu idfw/ vhh
Zdoodfh +4<;6,1
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ì �@�i it|@M*�t�i_ |�@| ��i? @ T�M*�U @?_ Th��@|i @**LU@|�L? t@|�t�it UL?_�|�L? EDD�c

|�i �@*�it Lu e-6c ew6c @?_ ewK _ih��i_ @ML�i @hi @** i?|�hi*) *i}�|�4@|i� ì �@�i @*tL t�L�?
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