
Chang, Roberto; Velasco, Andres

Working Paper

Liquidity crises in emerging markets: Theory and policy

Working Paper, No. 99-15

Provided in Cooperation with:
Federal Reserve Bank of Atlanta

Suggested Citation: Chang, Roberto; Velasco, Andres (1999) : Liquidity crises in emerging markets:
Theory and policy, Working Paper, No. 99-15, Federal Reserve Bank of Atlanta, Atlanta, GA

This Version is available at:
https://hdl.handle.net/10419/100729

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/100729
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Working Paper Series

Liquidity Crises in Emerging Markets: Theory and Policy

Roberto Chang and Andres Velasco

Working Paper 99-15
October 1999



This paper is forthcoming in the NBER Macroeconomics Annual 1999. The authors thank Philippe Aghion, Abhijit
Banerjee, Ben Bernanke, Dean Corbae, Laura Hastings, Julio Rotemberg, Nouriel Roubini, Aaron Tornell, Chris
Waller, and seminar participants at Harvard, Yale, the University of Kentucky, and the University of Pittsburgh
for useful comments. Velasco acknowledges support from the C.V. Starr Center for Applied Economics at NYU. The
views expressed here are the authors’ and not necessarily those of the Federal Reserve Bank of Atlanta or the
Federal Reserve System. Any remaining errors are the authors’ responsibility.

Please address questions regarding content to Roberto Chang, Research Officer, Federal Reserve Bank of Atlanta,
104 Marietta Street, NW, Atlanta Georgia 30303-2713, 404/521-8057, roberto.chang@atl.frb.org; or Andres Velasco,
Professor of Economics, New York University, 269 Mercer Street, 7th floor, New York, New York 10003, 212/998-
8958, velasco@fasecon.econ.nyu.edu.

To receive notification about new papers, please use the publications order form on this Web site, or contact the
Public Affairs Department, Federal Reserve Bank of Atlanta, 104 Marietta Street, NW, Atlanta, Georgia 30303-
2713, 404/521-8020.

Liquidity Crises in Emerging Markets: Theory and Policy

Roberto Chang and Andres Velasco

Federal Reserve Bank of Atlanta
Working Paper 99-15

October 1999

Abstract: We build a model of financial sector illiquidity in an open economy. Illiquidity is defined as
a situation in which a country’s consolidated financial system has potential short-term obligations that
exceed the amount of foreign currency available on short notice. We show that illiquidity is key in the
generation of self-fulfilling bank and/or currency crises. We discuss the policy implications of the model
and study issues associated with capital inflows and the maturity of external debt, the role of real
exchange depreciation, options for financial regulation, fiscal policy, and exchange rate regimes.
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|�L?tG �L� �**�^��_ �ihi |�i �ti@?�D UL�?|h�it @| |�i |�4i |�i Uh�t�t ih�T|i_q �?_c �ihi |�i

�t�@? UL�?|h�it t)t|i4@|�U@**) _�gihi?| uhL4 L|�ih��ti t�4�*@h L?it �? |ih4t Lu �?|ih?@|�L?@*

�**�^��_�|)q �?t�ih�?} |�iti ^�it|�L?t hi^��hit 4@!�?} |�i UL?UiT| Lu R�?|ih?@|�L?@* �**�^�

��_�|)� LTih@|�L?@*c ���U� �? |�h? hi^��hit �_i?|�u)�?} |�i �?t|�|�|�L?t |�@| UL4Th�ti i@U�

UL�?|h)<t R�?@?U�@* t)t|i4c� @t �i** @t |�i�h hi*i�@?| Rt�Lh|�|ih4 @tti|t @?_ *�@M�*�|�it �?

�@h_ U�hhi?U)�� A�i @TThLTh�@|i _i�?�|�L?t _iTi?_ L? }L�ih?4i?| TL*�U)�

��h _i�?�|�L? Lu @ �?@?U�@* t)t|i4 ��** ?@|�h@**) �?U*�_i _L4it|�U M@?!t @?_ L|�ih

_L4it|�U �?@?U�@* i?|�|�it |�@| TihuLh4 M@?!�*�!i LTih@|�L?t Et�U� @t A�@�*@?_<t �?@?Ui

UL4T@?�it�� W? @__�|�L?c MiU@�ti |�i UL�?|h�it �?_ih _�tU�tt�L? �@_ }L�ih?4i?|t UL44�||i_

<Wkh glvfxvvlrq ehorz lv hvvhqwldoo| wdnhq iurp Fkdqj dqg Yhodvfr +4<<;f,1

S



|L @U| @t *i?_iht Lu *@t| hitLh| Lu Th��@|i �?@?U�@* �?t|�|�|�L?tc |�i�h Ui?|h@* M@?!t ��** Mi

�?U*�_i_ @t �i**� A��t �t ti?t�M*i MiU@�tic �? |�i Thiti?Ui Lu t�U� @ UL44�|4i?|c @ Uh�t�t

@giU|�?} Th��@|i �?@?U�@* �?t|�|�|�L?t ��** uLhUi @ Ui?|h@* M@?! |L �L?Lh �|c @?_ |��t 4@) T�**

|�i }L�ih?4i?| �|ti*u �?|L |�i Uh�t�t� W?_ii_c �i t�@** @h}�i *@|ih |�@| @ M@*@?Ui Lu T@)4i?|t

Uh�t�t �t Mit| �?_iht|LL_ @t @ t�|�@|�L? �? ���U� @ Ui?|h@* M@?! h�?t L�| Lu �?|ih?@|�L?@*

*�^��_�|) �? @? @||i4T| |L �}�| @ �?@?U�@* Uh�t�t�

�UULh_�?}*)c @? �_i@* _i�?�|�L? Lu |�i *�^��_ �?|ih?@|�L?@* @tti|t Lu |�i �?@?U�@* t)t|i4

�L�*_ �?U*�_i ?L| L?*) |�i t�Lh|�|ih4 i |ih?@* @tti|t Lu Th��@|i �?@?U�@* �?t|�|�|�L?tc M�|

@*tL |�i @4L�?| Lu uLhi�}? U�hhi?U) @�@�*@M*i |L |�i Ui?|h@* M@?! uLh *@t| hitLh| *i?_�?} �? |�i

i�i?| Lu @ Uh�t�t� E�L|�Ui |�@| |�i *@||ih t�L�*_c �? Th�?U�T*ic i U*�_i |�i @4L�?| Lu hitih�it

|�@| �@t @*hi@_) Mii? UL44�||i_c �4T*�U�|*) Lh i T*�U�|*)c |L L|�ih �tit �? @ Uh�t�tc t�U� @t

|�i hiT@)4i?| Lu AitLML?Lt �? �i �UL be�� A�i _i�?�|�L? �L�*_ @*tL �?U*�_i |�i @4L�?|

Lu �?|ih?@|�L?@* *L@?t |�@| |�i �?@?U�@* t)t|i4 U@? �@�i @UUitt |L �? |�i t�Lh| h�? @t �i**

@t |�i *�^��_@|�L? �@*�i Lu � i_ @tti|t� `��*i @ 4i@t�hi Lu t�Lh|�|ih4 �?|ih?@|�L?@* *�^��_

@tti|t i4ML_)�?} |�iti _it�_ih@|@ U@? Tih�@Tt Mi UL?t|h�U|i_c MiU@�ti Lu _@|@ UL?t|h@�?|t

�i �ti |�i t|LU! Lu �?|ih?@|�L?@* hitih�it Lu |�i 4L?i|@h) @�|�Lh�|�it @t @ ThL ) Lu |�i �_i@*

4i@t�hi�

5�4�*@h*)c @? �_i@* _i�?�|�L? Lu |�i t�Lh|�|ih4 �?|ih?@|�L?@* *�@M�*�|�it Lu |�i �?@?U�@*

t)t|i4 �L�*_ �?U*�_i �|t t�Lh|�|ih4 uLhi�}? _iM| @t �i** @t _i4@?_@M*i _iTLt�|t _i?L4�?@|i_

�? uLhi�}? U�hhi?U)( |�i L?*) _�gihi?Uic uhL4 |�i ��i�TL�?| Lu �?|ih?@|�L?@* �**�^��_�|)c �t |�@|

|�i uLh4ih @hi LM*�}@|�L?t @}@�?t| uLhi�}?iht ���*i |�i *@||ih @hi LM*�}@|�L?t ��|� _L4it|�U

.



hit�_i?|t� W? @__�|�L?c �u |�ihi �t @ � i_ i U�@?}i h@|ic _i4@?_@M*i _iTLt�|t �? _L4it|�U

U�hhi?U) t�L�*_ @*tL Mi �?U*�_i_c t�?Ui � i_ h@|it �4T*) |�@| t�U� _iTLt�|t @hi igiU|��i*)

LM*�}@|�L?t �? uLhi�}? U�hhi?U)�

A�i hi*i�@?| _@|@ L? _iTLt�|t �? |�i UL?tL*�_@|i_ �?@?U�@* t)t|i4 @hi @�@�*@M*i uhL4

W65c M�| |�i t�|�@|�L? uLh �?|ih?@|�L?@* _iM| �t *itt t@|�tu@U|Lh)� �t _�tU�tti_ M) �Lhti||�c

�iti?|�c @?_ +L�M�?� E�bbH@�c |�i 4Lt| �tiu�* tL�hUi Lu i��_i?Ui L? t�Lh|�|ih4 i |ih?@*

_iM| �t T�M*�t�i_ M) |�i �@?! Lu W?|ih?@|�L?@* 5i||*i4i?|t� ��| |�i �W5 _@|@ �t hit|h�U|i_

|L |�i �?_iM|i_?itt Lu @ UL�?|h)<t hit�_i?|t @}@�?t| uLhi�}? M@?!t� �Lhi �4TLh|@?|*) uLh

L�h T�hTLtitc @�@�*@M*i �W5 |@M*it @hi ?L| MhL!i? _L�? t��U�i?|*) |L �_i?|�u) |�i t�Lh|�

|ih4 i |ih?@* _iM| Lu |�i �?@?U�@* t)t|i4� OL�i�ihc |�i) _L UL?|@�? _@|@ L? |�i t�Lh|�|ih4

i |ih?@* _iM| E@}@�?t| �W5 hiTLh|�?} M@?!t� Lu @ UL�?|h) @t @ ��L*ic @t �i** @t L? |�i @4L�?|

Lu i |ih?@* _iM| E�?U*�_�?} _iM| Lu *L?}ih 4@|�h�|)� UL?|h@U|i_ M) _L4it|�U M@?!t� A�iti

@tTiU|t Lu |�i _@|@ uLhUi �t |L |hi@| _L4it|�U _iTLt�|t @?_ i |ih?@* _iM| tiT@h@|i*)�

kiiT�?} _@|@ *�4�|@|�L?t �? 4�?_c �i ?L� |�h? |L |�i @�@�*@M*i i��_i?Ui� A�i _@|@ L?

|�i �ti@?�D UL�?|h�it _Lit t�}}it| |�@| |�i �?|ih?@|�L?@* *�^��_�|) TLt�|�L? Lu |�i�h �?@?U�@*

t)t|i4t _i|ih�Lh@|i_ MiuLhi |�i Uh�t�t� A��t �t U@? Mi tii? 4Lt| U*i@h*) uhL4 |�i �W5 _@|@

L? uLhi�}? M@?! *i?_�?}� A@M*i � t�L�t |�i Mi�@��Lh Lu |�i h@|�L Lu t�Lh|�|ih4 *L@?t uhL4

�?|ih?@|�L?@* M@?!t |L hitih�it( LM��L�t*)c @? �?Uhi@ti �? |�i h@|�L �4T*�it @ ��}�ih *�!i*��LL_

Lu �?|ih?@|�L?@* �**�^��_�|)� A�i �TTih T@?i* Lu |�i |@M*i t�L�t |�@| @4L?} |�i �ti@?�D

|�i h@|�L �?Uhi@ti_ Mi|�ii? 4�_ �bbe @?_ 4�_ �bb. �? i�ih) U@ti i UiT| uLh W?_L?it�@c

��ihi |�i h@|�L �@t t|@M*i� EW? kLhi@c �@*@)t�@ @?_ A�@�*@?_ |�i h@|�L �@_ @*tL �?Uhi@ti_

H



Mi|�ii? �bbf @?_ �bbe� W| �@_ u@**i? �? W?_L?it�@ M�| ?L| M) 4�U�� W| �@_ u@**i? t�@hT*)

�? |�i ���*�TT�?itc M�| |��t �@t ThLM@M*) @? @?L4@*) uL**L��?} |�i ���*�TT�?i �h@_) _iM|

hit|h�U|�h�?} Lu �bb���

W| �t @*tL hi4@h!@M*i |�@| |�i t�Lh|�|ih4 _iM| |L hitih�it h@|�Lt @| |�i i?_ Lu �bbS �ihi

t�Mt|@?|�@**) @ML�i L?i �? kLhi@c W?_L?it�@c @?_ A�@�*@?_� A��t t�}}it|t @ �?@?U�@**) uh@}�*i

t�|�@|�L?c �? |�i ti?ti |�@| �?|ih?@|�L?@* hitih�it �L�*_ ?L| �@�i Mii? t��U�i?| |L hiT@)

|�i t�Lh|�|ih4 _iM| �@_ uLhi�}? M@?!t _iU�_i_ ?L| |L hL** �| L�ih� `��*i |�i *i�i* Lu |�i

t�Lh|�|ih4 _iM| |L hitih�it h@|�L �@t Mi*L� L?i �? �@*@)t�@ @?_ |�i ���*�TT�?it E|�i |�L

UL�?|h�it @4L?} |�i �ti@?�D *i@t| @giU|i_ M) |�i Uh�t�t�c �| _L�M*i_ Mi|�ii? 4�_ �bbe @?_

4�_ �bb.�

�t t�L�? M) |�i *L�ih T@?i* Lu A@M*i �c |�i ULhhitTL?_�?} _@|@ uLh w@|�? �4ih�U@?

UL�?|h�it *LL!t h@|�ih _�gihi?|� A�i t�Lh|�|ih4 _iM| |L hitih�it h@|�L �@t t|@M*i @?_ Mi*L�

L?i �? �h@3�*c ���*ic �L*L4M�@c @?_ �ih�( �? �h}i?|�?@ @?_ �i �UL �| �@t @TThL �4@|i*) ��2

�? 4�_ �bb.c |��t i Uii_�?} L?i M�| ?L| M) 4�U�c @?_ �@_ Mii? u@**�?}� A�i w@|�? UL�?|h�it

@TTi@h |L �@�i Mii? �? @ 4�U� *itt ��*?ih@M*i TLt�|�L?�

A�i �W5 |@M*it t�}}it|c �? @__�|�L?c |�@| |�i ThLTLh|�L? Lu uLhi�}? M@?! *i?_�?} �?|ih�

4i_�@|i_ M) |�i _L4it|�U M@?!�?} tiU|Lh �@t t|@M*i �? i@U� �t�@? U@ti i UiT| A�@�*@?_�

W? |�i U@ti Lu A�@�*@?_c |�i _iU*�?i �? |�i t�@hi Lu |�i _L4it|�U M@?!�?} tiU|Lh �? uLhi�}?

MLhhL��?} �t @||h�M�|@M*ic M) @?_ *@h}ic |L |�i �?Uhi@ti_ �4TLh|@?Ui Lu �?@?Ui UL4T@?�it�

6�?@?Ui UL4T@?�it tii4 |L �@�i i4ih}i_ �? hitTL?ti |L hi}�*@|Lh) _�t|Lh|�L?tc M�| Tih�

uLh4i_ M@?!�*�!i u�?U|�L?t� W? u@U|c |�i) @hi �?U*�_i_ �? |�i W?|ih?@|�L?@* 6�?@?Ui 5|@|�t|�Ut

b



@t T@h| Lu |�i }hL�T R�|�ih �@?!�?} W?t|�|�|�L?t(� |�i W65 ?L|it |�@| @*|�L�}� �?@?Ui

UL4T@?�it �ihi R?L| *�Ui?ti_ |L @UUiT| _iTLt�|t uhL4 |�i T�M*�Uc� |�i) ��tt�i_ ThL4�ttLh)

?L|it @| |ih4t UL4T@h@M*i |L |�i |�4i _iTLt�|t @| UL44ihU�@* M@?!t�� A�i �4TLh|@?Ui Lu

A�@�*@?_<t �?@?Ui UL4T@?�it �? |�i �?@?U�@* t)t|i4t �@t @*tL �?_ihtULhi_ M) |�i u@U| |�@|

|�i �@?! Lu A�@�*@?_ �@t UL44�||i_ |L t�TTLh| |�i4 @t @ *i?_ih Lu *@t| hitLh|�

A�i i��_i?Ui |��t t|hL?}*) �?_�U@|it |�@| |�i t�Lh|�|ih4 i |ih?@* *�@M�*�|�it Lu |�i hi*i�

�@?| �t�@? �?@?U�@* t)t|i4t �ihi }hL��?} u@t|ih |�@? |�i�h *�^��_ �?|ih?@|�L?@* @tti|t� W? L�h

�?|ihThi|@|�L?c |��t |hi?_ �i@!i?i_ |�i �?|ih?@|�L?@* *�^��_�|) TLt�|�L? Lu |�i �ti@?�D UL�?�

|h�it |L |�i TL�?| ��ihi @ *Ltt Lu UL?�_i?Ui uhL4 uLhi�}? Uhi_�|Lht UL�*_ uLhUi |�i �?@?U�@*

t)t|i4 �?|L @ Uh�t�t� A�i t@4i �@t ?L| |h�i �? w@|�? �4ih�U@�

A�i Mi�@��Lh Lu _L4it|�U _iTLt�|t ��t 
@ ��t �?|ih?@|�L?@* hitih�it t�L�t @ t�4�*@h T�U|�hi�

A�i �TTih T@?i* Lu A@M*i 2 t�L�t |�i i�L*�|�L? Lu |�i h@|�L Lu �2 |L uLhi�}? hitih�it uLh

|�i �ti@?�D iUL?L4�it MiuLhi |�i�h Uh�tit� A�i ��}� *i�i* Lu |�i �2 |L hitih�it h@|�L tii4t

UL?t�t|i?| ��|� |�i �)TL|�it�t Lu �?|ih?@|�L?@* �**�^��_�|)� �| |�i i?_ Lu �bbSc |�i �2 |L

hitih�it h@|�L �@t S�D Lh @ML�i �? kLhi@ @?_ W?_L?it�@ @?_ e�D �? |�i ���*�TT�?it� �t |�i

*L�ih T@?i* �? A@M*i 2 hi�i@*tc |�i t@4i h@|�L �@t L?*) ��e �? �h}i?|�?@c 2�. �? �h@3�*c @?_

*itt |�@? 2 �? ���*i @?_ �ih�� W| �@t hi*@|��i*) ��}�ih �? �i �UL Ee�SD� M�| |�ihi �| �@_ Mii?

u@**�?}( �| �t ?L|@M*i E@?_ 4@)Mi 4Lhi |�@? @ UL�?U�_i?Ui� |�@| |�i �2 |L hitih�it h@|�L �@_

Mii? L�ih ti�i? �? �i �UL �? a�?i �bbec ��t| MiuLhi �|t L�? Uh�t�t-�

A�i �2 |L hitih�it h@|�L �@t t|@M*i �? i@U� Lu |�i �ti@?�D UL�?|h�itc i UiT| �? A�@�*@?_

��ihi �| �@t u@**�?}� A�i Mi�@��Lh Lu |�i A�@� h@|�L 4Lt| *�!i*) hi�iU|tc @t �i _�tU�tti_

�f



@ML�ic |�@| |�i hi*i�@?| 4i@t�hi Lu |�i *�@M�*�|�it Lu A�@�*@?_<t �?@?U�@* t)t|i4 ��t 
@ ��t

_L4it|�U hit�_i?|t t�L�*_ �?U*�_i |�i ThL4�ttLh) ?L|it Lu |�i �?@?Ui UL4T@?�itc ���U� @hi

?L| �?U*�_i_ �? �2�

W? t�Lh|c |�i h@|�L Lu �2 |L hitih�it �? |�i �ti@?�D UL�?|h�it �@_ Mii? ��}� �? i@U�

U@ti M�| A�@�*@?_� �) UL?|h@t|c �? UL4T@h@M*i w@|�? UL�?|h�it |�i �2 |L hitih�it h@|�L �@t

hi*@|��i*) ��}� L?*) �? �i �ULc ��ihi �| �@_ Mii? u@**�?} _h@t|�U@**)� A��t i��_i?Uic ���U�

ThL �it |�i t�Lh|�|ih4 @tti| @?_ *�@M�*�|) TLt�|�L?t Lu i@U� �?@?U�@* t)t|i4 ��t 
@ ��t _L4it|�U

_iTLt�|Lhtc @*tL u@�Lht |�i ��i� |�@| |�i �ti@?�D M�| ?L| |�i w@|�? UL�?|h�it �@_ @ ThLM*i4

Lu �?|ih?@|�L?@* �**�^��_�|) ��i? |�i Uh�t�t t|@h|i_�
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44H{fhsw iru Eud}lo/ sxeolf ghew kdv qrw d pdmru sureohp uhfhqwo| iru frpsdudeoh Odwlq Dphulfdq frxqwulhv
hlwkhu1 Ph{lfr pdqdjhg vxevwdqwldoo| wr h{whqg wkh pdwxulw| ri lwv sxeolf ghew diwhu wkh 4<<7 froodsvh1 Dw
wkh hqg ri Vhswhpehu 4<<7/ lwv vkruw whup grphvwlf ihghudo ghew zdv htxlydohqw wr XV '5914 eloolrq> e| wkh
hqg ri Mxqh 4<<: wklv �jxuh zdv grzq wr ohvv wkdq XV ';18 eloolrq1 Dujhqwlqd/ Fkloh dqg Shux kdyh qrw
lvvxhg grphvwlf vkruw whup ghew lq dq| vxevwdqwldo pdjqlwxgh1

�2



�� � M@t�U uh@4i�Lh!

6LU�t L? @ t4@** LTi? iUL?L4) ��|� |�hii Tih�L_t �?_i i_ M) | ' f E|�i T*@??�?} Tih�L_�c

� E|�i t�Lh| h�?�c @?_ 2 E|�i *L?} h�?�� A�ihi �t @ t�?}*ic Tih�t�@M*i UL?t�4T|�L? }LL_ �?

i@U� Tih�L_� A�i UL?t�4T|�L? }LL_ �t uhii*) |h@_i_ �? |�i �Lh*_ 4@h!i|( �i |@!i �|t �Lh*_

Th�Ui |L Mi |�i ?�4ih@�hi Lhc i^���@*i?|*)c �i @tt�4i |�@| |�i Th�Ui Lu UL?t�4T|�L? �t � i_

@| L?i �?�| Lu @? �?|ih?@|�L?@* U�hhi?U) E|�i _L**@h��

A�i iUL?L4) �t TLT�*@|i_ M) @ UL?|�?��4c ��Lti 4i@t�hi �t ?Lh4@*�3i_ |L L?ic Lu i 

@?|i �_i?|�U@* �?_���_�@*tc ��L4 �i hiuih |L @t _iTLt�|Lht uLh hi@tL?t |�@| ��** MiUL4i U*i@h

t�Lh|*)� ,@U� _iTLt�|Lh �t i?_L�i_ ��|� @? @4L�?| @ � f Lu |�i t�?}*i }LL_ L?*) @| | ' f�

#iTLt�|Lht 4@ �4�3i i TiU|i_ Tih�L_ 2 UL?t�4T|�L?�

A�i) �@�i @UUitt |L @ �Lh*_ U@T�|@* 4@h!i| ��ihi �?|ihit| h@|it @hi 3ihL� ,@U� _iTLt�|Lh

U@? *i?_ @t 4�U� @t t�i �@?|t �? |�i �Lh*_ 4@h!i|( 4Lhi ThiU�ti*)c �? i@U� Tih�L_ t�i U@?

T�hU�@ti @?) ?L??i}@|��i ^�@?|�|) Lu @ �Lh*_ *�^��_ @tti|c |�@| )�i*_t @ 3ihL �?|ihit| h@|i @?_

U@? Mi ULt|*itt*) *�^��_@|i_ @| @?) |�4i� W? UL?|h@t|c i@U� _iTLt�|Lh U@? MLhhL� @| 4Lt| @?

@4L�?| s : f @?_ |�i? L?*) uhL4 @ UL?|�?��4 Lu �_i?|�U@* uLhi�}? Uhi_�|Lhtc ��Lti 4i@t�hi

�t @*tL �?�|)� ,@U� uLhi�}? Uhi_�|Lh �t h�t! ?i�|h@*c U@? uhii*) MLhhL� Lh *i?_ �? |�i �Lh*_

4@h!i|c @?_ 4@ �4�3it i TiU|i_ tiUL?_ Tih�L_ UL?t�4T|�L?� Oi?Ui Uhi_�|Lht ��** *i?_ |L

_L4it|�U @}i?|t �u @?_ L?*) �u |�i) @hi Lgihi_ @? i TiU|i_ ?i| hi|�h? Lu 3ihL�

#L4it|�U _iTLt�|Lht U@? @*tL �?�it| �? @ *L?}�|ih4 @tti| ��|� |�i uL**L��?} U�@h@U|ih�t�

|�Ut� ,@U� �?�| Lu |�i UL?t�4T|�L? }LL_ �?�it|i_ �? |��t @tti| @| | ' f )�i*_t - �?�|t Lu

UL?t�4T|�L? @| | ' 2� OL�i�ihc ��|� ThLM@M�*�|) bc |�i �?�it|4i?| �t ��| M) @ M@_ t�LU!c �?

��



|�i ti?ti |�@| �| ?ii_t @ u�h|�ih �?u�t�L? Lu hitL�hUit �? Tih�L_ � �u @?) )�i*_ U@? Mi UL**iU|i_

�? Tih�L_ 2� A�i hi^��hi_ �?u�t�L? �t Lu t�3i � 	 @ n s c @?_ �t �?_iTi?_i?| Lu |�i t�3i Lu |�i

�?�|�@* �?�it|4i?| �? |�i *L?}�|ih4 @tti|� W? L|�ih �Lh_tc ��i? @ *L?}�|ih4 �?�it|4i?| Lu

t�3i & �t ��| M) @ t�LU!c Tih�L_ 2 L�|T�| �t -& �u @?_ L?*) �u @? @__�|�L?@* � �t �?�it|i_ �?

Tih�L_ ��

�tt�4i |�@| -E� � b� : � �|�@| �tc |�i *L?}�|ih4 @tti|<t i TiU|i_ )�i*_ �t ��}�ih |�@?

|�i �Lh*_ �?|ihit| h@|i i�i? |�L�}� �| U@? }L |L �@t|i ��i? ��| M) @ t�LU!� �tt�4i @*tL

|�@| |�i *L?}�|ih4 @tti| & U@? Mi *�^��_@|i_ @| | ' � uLh o& �?�|t Lu L�|T�| �? |�@| Tih�L_c

��ihi o 5 dfc ����2 A�iti @tt�4T|�L?t i?t�hi |�@| |�i *L?}�|ih4 @tti| �t �ih) ThL�|@M*i �?

|�i *L?} h�? M�| �**�^��_ �? |�i t�Lh| h�?�

W?uLh4@|�L? @ML�| |)Tit �t Th��@|iG ��i|�ih @? @}i?| �t R�?*�U!)c� �? |�i ti?ti |�@| �ih

*L?}�|ih4 @tti| �t ��| M) @ t�LU!c �t L?*) LMtih�i_ M) |�@| @}i?|� 6�?@**)c t�LU!t |L *L?}�|ih4

�?�it|4i?| @hi ����_� @UhLtt UL?t�4iht @?_ |�ihi �t ?L @}}hi}@|i �?Uih|@�?|)c tL b �t @*tL |�i

uh@U|�L? Lu |�i _L4it|�U TLT�*@|�L? |�@| |�h?t L�| |L Mi �?*�U!)�

�*i@h*)c �? |�i @Mti?Ui Lu t�LU!t |L �**�^��_ �?�it|4i?|tc i@U� _L4it|�U hit�_i?| �L�*_

MLhhL� �T |L �ih Uhi_�| *�4�| s @?_ �?�it| @** Lu �ih hitL�hUit �? |�i �**�^��_ @tti|� �? |�i

L|�ih �@?_c �u t�i !?i� �? @_�@?Ui |�@| t�i �@t �?*�U!)c t�i �L�*_ �L*_ i?L�}� *�^��_�|)

|L �?@?Ui |�i hitL�hUi �?u�t�L? � �? Tih�L_ ����

�t |�i @TTi?_� t�L�t �? tL4i _i|@�*c |��t �?Uih|@�?|) 4@!it |�i |h@_i�Lg Mi|�ii?

45Qrwlfh wkdw wkh lqyhvwphqw kdv d srvlwlyh oltxlgdwlrq ydoxh uhjdugohvv ri zkhwkhu lw zdv klw e| wkh vkrfn1
Dvvxplqj wkdw rqo| khdowk| lqyhvwphqw kdv srvlwlyh oltxlgdwlrq ydoxh zrxog fkdqjh qrwklqj vxevwdqwldo/ exw
zrxog frpsolfdwh dojheud voljkwo|1

46Khqfh vkrfnv wr orqj whup lqyhvwphqw sod| khuh d uroh dqdorjrxv wr suhihuhqfh vkrfnv lq prghov lq wkh
wudglwlrq ri Gldprqg dqg G|eylj +4<;6,1

�e



�L*_�?} Lh ?L| t��U�i?| *�^��_�|) �ih) �?@||h@U|��i uLh |�i �?_���_�@* @}i?|� 5�i U@? _L

Mi||ih M) �L�?�?} @ M@?!c @t �i ?L� tii�

���� � �@?!

`�@| M@?!t _L �t @**L� @}i?|t |L |@!i @_�@?|@}i Lu |�i *@� Lu *@h}i ?�4Miht |L Thi_�U| 4Lhi

@UU�h@|i*) |�i�h ?ii_t uLh ULt|*) *�^��_�|)� A�i M@?! TLL*t |�i hitL�hUit Lu |�i iUL?L4)

E�?U*�_�?} |�i i?_L�4i?| @ @?_ |�i 4@ �4�4 Uhi_�| *i�i* s Mi*L?}�?} |L i@U� _iTLt�|Lh� �?

Lh_ih |L 4@ �4�3i |�i �i*u@hi Lu �|t hiThiti?|@|��i 4i4Mih� W? _L�?} tLc �| ?ii_t |L hitTiU|

hitL�hUi UL?t|h@�?|t @?_ �?uLh4@|�L?@* UL?t|h@�?|t��e

6Lh4@**)c |�i M@?!<t ThLM*i4 �t |L 4@ �4�3i i TiU|i_ UL?t�4T|�L? t�M�iU| |L |�i uL**L��

�?} UL?t|h@�?|t� 6�ht|c �| 4�t| _�t|h�M�|i |�i Tih�L_ f hitL�hUit � � @ n s |L |�i *L?}�|ih4

@tti| @?_ |�i *�^��_ @tti|c @?_ �i?Ui �| 4�t| hitTiU| |�i M�_}i| UL?t|h@�?|

& n K � � E����

��ihi K @?_ & _i?L|ic hitTiU|��i*)c �?�it|4i?| �? |�i *�^��_ @?_ �**�^��_ @tti|t� W? Tih�L_

�c |�i M@?! 4@) Lh 4@) ?L| tTi?_ � |L t�Lhi �T i@U� Lu |�i b �?�it|4i?|t ��| M) @ t�LU!�

W? Tih�L_ 2 |�i M@?! UL**iU|t |�i hit�*| Lu �|t �?�it|4i?|tc hiT@)t |�i i |ih?@* _iM| s c @?_

T@)t S |L i@U� _iTLt�|Lh��D 6�?@**)c |�iti U�L�Uit 4�t| t@|�tu) |�i �?Ui?|��i UL4T@|�M�*�|)

47Lq wklv vxe0vhfwlrq zh fkdudfwhul}h wkh ehvw wkdw wkh edqn fdq gr iru lwv phpehuv> wkh qh{w vxe0vhfwlrq
ghdov zlwk zkhwkhu dqg krz wklv vroxwlrq fdq eh ghfhqwudol}hg1

48Wklv lv zlwkrxw orvv ri jhqhudolw|/ dowkrxjk lq sulqflsoh wkh edqn pd| sd| gl�huhqw dprxqwv wr oxfn| dqg
xqoxfn| djhqwv1 Zlwk ulvn qhxwudolw|/ wklv zrxog qrw pdnh dq| gl�huhqfh1 Dv orqj dv wkhuh lv hyhq d vpdoo
ghjuhh ri ulvn dyhuvlrq/ krzhyhu/ lw ehfrphv vwulfwo| rswlpdo wr sd| wkh vdph wr erwk w|shv1

�D



UL?t|h@�?|

� � S E��2�

�? i T*@?@|�L? Lu ��2 �t �? Lh_ih� AL t�4T*�u) i TLt�|�L?c �i @tt�4i |�@| �?*�U!) @}i?|t

U@??L| *�i @ML�| �ih |)Tit� W? UL?|h@t|c *�U!) @}i?|t U@? U*@�4 |L �@�i Mii? ��| M) @ M@_

t�LU!c LM|@�? � uhL4 |�i M@?!c @?_ R@MtUL?_� ��|� |�i T@)4i?|� W? |�@| U@tic t�i U@??L|

Mi U@�}�| M�| �t i?|�|*i_ |L ?L Tih�L_ 2 UL?t�4T|�L?��S AL Thi�i?| @MtUL?_�?}c S U@??L| Mi

t4@**ih |�@? ��

AL U�@h@U|ih�3i |�i tL*�|�L? E��Lti �@*�it @hi _i?L|i_ M) R�@|t�� �}?Lhi |�i �?Ui?|��i

UL?t|h@�?| uLh |�i 4L4i?|� W| U@? Mi t�L�? |�@| |�i M@?! ��** �L*_ i?L�}� *�^��_�|) |L t�Lhi

�T M@_ �?�it|4i?|tc�. |�@| �tc

	K ' b� E����

���U� �4T*�it |�@| UL?t�4T|�L? �? Tih�L_ 2 �t

	S ' -	& n E	K� b��� s ' -E� � b��� s E��e�

EW| �t i@t) |L t�L� |�@| |�i i^�@*�|) �? ��� 4�t| �L*_�� �L|i |�@| 	S �t ?L| L?*) |L|@*

UL?t�4T|�L? �? Tih�L_ 2 M�| @*tL |�i i TiU|i_ �|�*�|) Lu _iTLt�|Lht�

�?i t|�** �@t |L U�iU! |�@| |�i �?Ui?|��i UL?t|h@�?| 	S � � �t t@|�t�i_c Lh

49Oxfn| djhqwv fdqqrw/ krzhyhu/ zlwkgudz l lq shulrg 4 dqg f lq shulrg 5= Wkh lpsolflw dvvxpswlrq lv wkdw
w|shv ehfrph sxeolf lqirupdwlrq dw wkh ehjlqqlqj ri shulrg 5=

4:Lw lw zhuh rswlpdo iru wkh edqn wr sodq qrw wr vkruh xs edg lqyhvwphqwv/ lw zrxog eh rswlpdo wr vhw e @ 31
Wrwdo frqvxpswlrq lq shulrg 5 +dqg dovr h{ dqwh xwlolw|, zrxog wkhq eh jlyhq e| ^+4� �,U. �u`z� i= Exw
dvvxpswlrq D14 lq wkh dsshqgl{ +qhfhvvdu| vr wkdw djhqwv lq dxwdun| fkrrvh wr eh oltxlg, lpsolhv wkdw wklv
lv ohvv wkdq af dv gh�qhg e| 6171

�S



� � -� � s

� n-b
E��D�

���U� �i @tt�4i uhL4 �ihi L?�

�?i U@? ?L� U�iU! |�@| 	S �t }hi@|ih |�@? LT|�4@* UL?t�4T|�L? �?_ih �?_���_�@* @�|@h!)

E|�i *@||ih �t _ih��i_ �? |�i �TTi?_� �� A�i M@?! �4ThL�it 4@||iht L�ih @�|@h!)( |�i hi@tL?

�t |�@| |�i M@?! u@Uit ?L �?Uih|@�?|)c @?_ �i?Ui 4@) T*@? |L �L*_ *itt *�^��_�|) |�@? @?

�?_���_�@* �? �tL*@|�L?��H

A�i LT|�4@* M@?! @**LU@|�L? _�giht uhL4 |�i @�|@h!) tL*�|�L? @*L?} ti�ih@* L|�ih _�4i?�

t�L?t� W? T@h|�U�*@hc t�?Ui |�i U�hhi?| @UUL�?| _i�U�| �? Tih�L_ f �t }��i? M) & � @ @?_ |�i

@4L�?| & _i�L|i_ |L �**�^��_ �?�it|4i?|t �t *@h}ih �?_ih @ M@?!c �| uL**L�t |�@| �?@?U�@*

�?|ih4i_�@|�L? i?*@h}it |�@| _i�U�|� W| @*tL U�@?}it |�i ?i| uLhi�}? @tti| TLt�|�L? Lu |�i

iUL?L4) @t @ ��L*i� W? Tih�L_ �c |�i ?i| uLhi�}? @tti| TLt�|�L? �t }��i? M) K � s ( t�?Ui

�?@?U�@* �?|ih4i_�@|�L? hi_�Uit |�i @4L�?| K �i*_ @MhL@_c |�i ?i| uLhi�}? @tti| TLt�|�L? �t

t4@**ih ��|� @ M@?! |�@? �? @�|@h!)��b

��2� #i4@?_ _iTLt�|t @?_ �**�^��_�|)

A�i Thi��L�t t�MtiU|�L? �_i?|��i_ |�i Mit| @**LU@|�L? |�@| |�i UL@*�|�L? Lu _iTLt�|Lht U@?

@U��i�i �? Th�?U�T*i� W? Th@U|�Uic |�i M@?! 4@) hi*) L? @*|ih?@|��i t)t|i4t |L @||i4T|

�4T*i4i?|�?} |�i tLU�@* LT|�4�4� 6L**L��?} 4�U� Lu |�i *�|ih@|�hic |�i hit| Lu |�i T@Tih �t

UL?Uih?i_ ��|� |�i t|�_) Lu L?i t�U� t)t|i4c ���U� �i U@** _i4@?_ _iTLt�|t� ��h uLU�t L?

4;Frpsduh 616 dqg D15 lq wkh Dsshqgl{1
4<Wkhvh dvvhuwlrqv iroorz iurp wkh Dsshqgl{1

�.



_i4@?_ _iTLt�|t 4@!it ti?ti ?L| L?*) MiU@�ti |�i) @hi Lu|i? LMtih�i_ �? hi@*�|)c M�| @*tL

MiU@�tic @t �i t�@** tiic |�i) @hi @M*i |L �4T*i4i?| |�i tLU�@* LT|�4�4�

B��i? |�i LT|�4@* @**LU@|�L? E	Sc 	&c	K�c @ _i4@?_ _iTLt�| t)t|i4 �t @ UL?|h@U| |�@| �Lh!t

@t uL**L�t� ,@U� _iTLt�|Lh @}hiit |L t�hhi?_ih �ih i?_L�4i?| @?_ �ih MLhhL��?} U@T@U�|) |L

|�i M@?! @| |�4i f� W? Tih�L_ � t�i 4@) ��|�_h@� � uhL4 |�i M@?! L? _i4@?_c tL |�@| t�i

U@? t�Lhi �T �ih �**�^��_ �?�it|4i?| �u ?iUitt@h)� EA��t hiti4M*it @U|�@* _i4@?_ _iTLt�|t �?

|�@| _iTLt�|Lht 4@) ��|�_h@� � @| |�i�h _�tUhi|�L?�� W? Tih�L_ 2c _iTLt�|Lht �@�i |�i h�}�|

|L ��|�_h@� 	Sc ThL��_i_ |�i) �@�i ?L| @MtUL?_i_�

AL �?@?Ui �|t LTih@|�L?tc |�i M@?! MLhhL�t s �? Tih�L_ fc �?�it|t 	& �? |�i *L?}�|ih4

@tti| @?_ 	K �? |�i �Lh*_ *�^��_ @tti|� ì t�@** @tt�4ic uLh |�i |�4i Mi�?}c |�@| uLhi�}? _iM|

UL?|h@U|i_ �? Tih�L_ f �t _�i uLh hiT@)4i?| �? Tih�L_ 2 @| @ UL?|h@U|�@* �?|ihit| h@|i Lu 3ihL(

|�i t�}?��U@?Ui Lu |��t @tt�4T|�L? ��** Mi _�tU�tti_ @| |�i Mi}�??�?} Lu |�i ?i | t�MtiU|�L?�

A�i M@?! @}hiit |L �ti 	K ' b� |L �?@?Ui Tih�L_ � ��|�_h@�@*tc @?_ -	& ' -E��b�� |L hiT@)

|�i i |ih?@* _iM| @?_ tih��Ui ��|�_h@�@*t �? Tih�L_ 2�
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ì UL?U*�_i |�@| �?�it|4i?| �? |h@_i@M*it �t 7& ' E�� w� E� � b��c @?_ �?�it|4i?| �?

?L?|h@_i@M*it �t 7� ' w E� � b��� A�i _L**@h �@*�i Lu |L|@* L�|T�| @UUh��?} |L |�i M@?!

�? Tih�L_ 2 uhL4 |�i |�L tiU|Lhtc }��i? |�i hi@* i U�@?}i h@|i �? S��c �t |�ihiuLhi t�4T*)

- E� � b���

�L?t�_ih ?L� �L� |��t @**LU@|�L? U@? Mi _iUi?|h@*�3i_ M) 4i@?t Lu @ _i4@?_ _iTLt�|

t)t|i4c �? ���U� @}i?|t _iTLt�|Lht t�hhi?_ih |�i�h i?_L�4i?|t uLh |�i h�}�| |L - E� � b��

_L**@ht �? Tih�L_ 2 T*�t � _L**@ht �? Tih�L_ � �u �?*�U!)� Nt�?} @h}�4i?|t �_i?|�U@* |L |�Lti

�? i@h*�ih tiU|�L?t L?i U@? t�L� |�@|c �u |�i �?Ui?|��i UL4T@|�M�*�|) UL?t|h@�?| ��D �t t@|�t�i_c

|�ihi �t @? �L?it| i^��*�Mh��4 |L |�i }@4i @4L?} _iTLt�|Lhtc �? ���U� i�ih)L?i hiTLh|t

|h�|�u�**)�

W| �t @*tL TLtt�M*i |L �@�i ti*u�u�*�**�?} M@?! h�?tc @t �? i@h*�ih tiU|�L?t� OL�i�ihc |�ihi �t @

4iU�@?�t4 �ihi |�@| �@t ?L| Thiti?| MiuLhi� A�i !i) LMtih�@|�L? �t |�@| |�i _L**@h hitL�hUit

@| |�i M@?!<t _�tTLt@* �? Tih�L_ � @hi �|t *�^��_ @tti| �L*_�?}t b�c T*�t |�i *�^��_@|�L? �@*�i

Lu |h@_i@M*it �?�it|4i?| o7&c T*�t |�i _L**@h 4@h!i| �@*�i Lu |�i hiT@)4i?| Lu |�i *L@? 4@_i

6:Lq wkh prgho zlwk rqo| rqh jrrg wkh htxlydohqw frqglwlrq zdv z +U� u, A Ul/ zklfk zdv jxdudqwhhg e|
rxu dvvxpswlrqv1 Khuh dq dphqghg yhuvlrq ri wkdw frqglwlrq zrxog uhdg +4� �,�+U� u,z � ^U� +4� �,` l1
Wkdw zrxog jxdudqwhh wkdw lq wklv wzr0jrrg prgho djhqwv lq dxwdun| khog srvlwlyh oltxlglw|/ dqg wkdw vr grhv
wkh edqn +frqglwlrq 916 zrxog dozd|v krog,1

ee



|L ?L?�|h@_i@M*it< ThL_�U|�L?� ��| |��t *@t| ^�@?|�|) �@h�it ��|� |�i hi@* i U�@?}i h@|i�

W?_ii_c �i t@� @ML�i |�@| @ hi*@|��i Th�Ui Lu 7e }�@h@?|iit 3ihL ThL�|t uLh |�i MLhhL�ihc

���U� |�i? |h@?tuiht |�i ��L*i �@*�i Lu ��t hi�i?�i �i^�@* |L �7�*7e ' -w E� � b��� |L |�i

M@?!� �| @ 4Lhi _iThiU�@|i_ hi@* i U�@?}i h@|i E@ ��}�ih e�c L? |�i L|�ih �@?_c |�i ?L?�

|h@_i@M*it �h4 �t MhL!ic @?_ U@??L| hiT@) |�i ��L*i @4L�?| L�i_ |L |�i M@?!� W?_ii_c uLh

e : 7e |�i M@?! ��** }i| L?*) E�*e�7� _L**@htc ���U� �t *itt |�@? �| �t UL?|h@U|�@**) i?|�|*i_ |L�

�L�c �u |�ihi �t @ M@?! h�? |�i |L|@* t�TT*) Lu |h@_i@M*it �? |�i iUL?L4) �t L?*) b� n

o E�� w� E� � b�� ���U�c M) S��c �t t4@**ih |�@? |�i - E�� w� E� � b�� �?�|t |�@| �L�*_ �@�i

Mii? t�TT*�i_ ��|� ?L h�?� Oi?Uic |�i hi@* i U�@?}i h@|i �t ?L� }��i? M) @ UL?_�|�L? t�4�*@h

|L S�2 M�| i�@*�@|i_ @| |�i ?i� L�|T�| @?_ UL?t�4T|�L? *i�i*t�H

eo '
�
�

-

�
E�� w�- E� � b��

b� n o E�� w� E� � b��
:

�

-
ES�e�

W| uL**L�t |�@| �? @ h�? |�i M@?! U@? @| 4Lt| �@�i @UUitt |L �7�*eo n o7& n b� _L**@ht |L

4ii| ��|�_h@�@*t �? Tih�L_ �� A�i �**�^��_�|) UL?_�|�L? |�@| �t ?iUitt@h) @?_ t��U�i?| uLh @

h�? |L Mi @? i^��*�Mh��4 �t |�ihiuLhi

� :
�

eo
7� n o7& n7K ES�D�

6;Qrwlfh wkdw qr frqvxpswlrq wdnhv sodfh xqwlo shulrg 51 Exw doo rxwsxw wr eh frqvxphg lq shulrg 5 uhdfkhv
wkh sxeolf douhdg| lq shulrg 41 Khqfh/ rqh fdq dvvxph wkdw doo wudghv wdnh sodfh lq shulrg 4/ vdwlvi|lqj wkh
frqvxpswlrq rswlpdolw| frqglwlrqv wkdw pxvw suhydlo lq shulrg 51 Gxulqj wudgh wkh uhdo h{fkdqjh udwh h lv
ghwhuplqhg1

eD



���U�c �t�?} S�e @?_ |�i _i�?�|�L?t Lu 7�c 7& @?_ 7Kc U@? Mi �h�||i? @t

o � E�� b� w��

E� � b�� E�� w�
� ES�S�

�t �? |�i U@ti Lu |�i 4L_i* ��|� L?i }LL_c @ t��U�i?|*) t4@** o �t ?iUitt@h) |L 4@!i

ti*u�u�*�**�?} h�?t TLtt�M*i�

A�i Uh�U�@* T@h| Lu |�i @h}�4i?| �t |�@| |�i *�^��_@|�L? �@*�i Lu |�i M@?! �t ?L� i?�

_L}i?L�t� W| _iTi?_t L? |�i hi@* i U�@?}i h@|ic |�hL�}� |�i �@*�i Lu |�i *L@?t |L |�i

?L?|h@_i@M*it tiU|Lh( �? |�h?c |�i hi@* i U�@?}i h@|i �t _i|ih4�?i_ M) ��i|�ih @ Uh�t�t �@T�

Ti?t� A��t U@? Mi tii? 4Lt| U*i@h*) �u �7�*eon o7&n7K 	 � 	 -7�n o7&n7K� W? |��t U@tic @ Uh�t�t

U@? �@TTi? �u @?_ L?*) �u @ hi@* _iThiU�@|�L? �t i TiU|i_ �? Tih�L_ ��

�?i 4�}�| �@�i |�L�}�| |�@| |�i Thiti?Ui Lu ?L?�|h@_i_ }LL_t �L�*_ }��i |�i }L�ih?4i?|

}hi@|ih *@|�|�_i �? _i@*�?} ��|� Uh�tit� �u|ih @**c �| �t |h@_i_ }LL_t |�@| @hi RtU@hUi� �? Tih�L_

� ��i? |�i iUL?L4) �t �?|ih?@|�L?@**) �**�^��_� ��| @t *L?} @t |�i ��|�_h@�@* Lu t�3i � |�@|

@}i?|t U@? 4@!i �t _i?L4�?@|i_ �? |h@_i@M*itc |�@| UL?�iU|�hi �t �?ULhhiU|��b 6Lh �?t|@?Uic

}���?} |�i }L�ih?4i?| |�i h�}�| |L MLhhL� uhL4 |�i ?L?�|h@_i@M*it tiU|Lh �? Tih�L_ � _Lit

?L| �i*T� A�i ThLUii_t Lu |�i *L@? t|�** �L�*_ �@�i |L Mi UL?�ih|i_ �?|L |h@_i@M*i }LL_tc

MiU@�ti �| �t t�U� }LL_t |�@| @hi ?ii_i_ |L t|LT @? �?U�T�i?| M@?! h�?� �?_ t�?Ui L?*) 7K

t�U� }LL_t @hi @�@�*@M*ic *�^��_@|�L? �L�*_ t|�** �@�i |L |@!i T*@Ui�

A�i 4@�? TL�?| Lu |��t tiU|�L? �t |�@| �?|hL_�U�?} @ tiUL?_ }LL_ }��it 4@UhLiUL?L4�U

T�i?L4i?@ @ hL*i ML|� �? ThL_�U�?} �?@?U�@* Uh�tit @?_ 4@}?�u)�?} |�i�h igiU|t� W? |��t

6<Zh dqdo|}h ehorz wkh fdvh lq zklfk wklv oldelolw| lv ghqrplqdwhg lq whupv ri qrq0wudghdeohv1

eS



ti|�Tc |�i ULi�U�i?| w �t |�i t�@hi Lu |�i |h@_i_ tiU|Lh �? |�i iUL?L4)� 5�?Ui |��t �t @*tL

|�i tiU|Lh �? ���U� U@T�|@* �t �**�^��_c w �t @*tL @ ThL ) uLh |�i i |i?| |L ���U� *�^��_@|�L? �t

|�i tL�hUi Lu |�i hi@* ULt|t Lu @ �?@?U�@* Uh�t�t� A�i ULi�U�i?| w _Lit ?L| |L Mi T@h|�U�*@h*)

*@h}i uLh S�S |L Mi t@|�t�i_ @?_ Uh�tit |L Mi TLtt�M*i�ef A��t �4T*�it |�@| @ }LL_ U��?! Lu

|�i u@** �? M@?! �?UL4i �? @ Uh�t�t 4@) UL4i uhL4 |�i hi@* _iThiU�@|�L? @?_ |�i hit�*|�?}

M@?!h�T|U) Lu ?L?�|h@_i@M*it ThL_�Uihtc @?_ ?L| uhL4 |�i T�)t�U@* *�^��_@|�L? Lu @tti|t�

6hL4 @ 4L_i**�?} TL�?| Lu ��i�c hi@* igiU|t �ihi hit�*| uhL4 |�i �?|ih@U|�L? Lu @ �?@?U�@*

tiU|Lh �?i�U�i?U) @?_ |�i Mi�@��Lh Lu |�i hi@* i U�@?}i h@|i� W? |�@| ti?tic |��t 4L_i* �t

t�4�*@h |L |�Lti M) �@*�L E�bbH� @?_ kh�}4@? E�bbb�� A�i L?*) _�gihi?Ui �t �? |�i @tt�4i_

�?@?U�@* ThLM*i4G �@*�L @tt�4it M@?!h�T|U) ULt|t @?_ kh�}4@? UL**@|ih@* UL?t|h@�?|tc

���*i �i �@�i ULt|*) *�^��_@|�L? �? |�i |h@_i@M*i tiU|Lh�

S��� �L*�U) �4T*�U@|�L?tG Uh�t�t Thi�i?|�L?

6LhU�?} _L4it|�U M@?!t |�@| MLhhL� �? _L**@ht |L *i?_ �? |�i t@4i U�hhi?U) �t @ TLT�*@h

�@) |L 4�?�4�3i h�t!� ��h @?@*)t�t t�}}it|t |�@| TL*�U) �t *@h}i*) �ti*itt� W? |�i ThiUi_�?}

t�MtiU|�L?c @** M@?! MLhhL��?} @?_ *i?_�?} �@t �? |ih4t Lu |h@_i@M*i }LL_t E*LLti*)c �?

|ih4t Lu uLhi�}? U�hhi?U)�c M�| |�@| _�_ ?L| �?t�*@|i |�i M@?!� A�i hi@tL? �t |�@| |�i hi@*

_i�@*�@|�L? h�t! �t t�4T*) T@tti_ L? |L �h4t �? |�i ?L?|h@_i@M*i tiU|Lhc ��L _iu@�*| T@h|�@**)

L? |�i�h *L@?t ��i? |�i hi*@|��i Th�Ui Lu |�i�h L�|T�| u@**t �?i TiU|i_*)�

`�@| �L�*_ �Lh! �? |��t UL?|i | �t |L �@�i ML|� *L@?t |L |�i ?L?�|h@_i@M*i tiU|Lh @?_

73Iru lqvwdqfh/ 919 vkrzv wkdw li u @ 3/ lw lv vx�flhqw wkdw � A 4� �1

e.



@| *i@t| tL4i M@?! *�@M�*�|�it _i?L4�?@|i_ �? |ih4t Lu |�i ?L?�|h@_i@M*i }LL_� AL tii |��t

4Lhi uLh4@**)c �4@}�?i |�@| |�i UL?|h@U| ?L� hi^��hit |�i M@?! |L T@) �?*�U!) _iTLt�|Lht

|�i |h@_i@M*it i^���@*i?| Lu 7e� �?�|t Lu ?L?�|h@_i@M*it� A�@| �t |L t@)c |�i TLh|�L? Lu |�i

UL?|h@U| UL�ih�?} Tih�L_ � T@)4i?|t ?L� _i?L4�?@|it |�iti ��|�_h@�@*t �? ?L?�|h@_i@M*it

M�| UL?|�?�it |L 4@!i |�i4 T@)@M*i �? |h@_i@M*it� �*i@h*)c |��t _Lit ?L| @giU| |�i ThLT�

ih|�it Lu |�i �L?it| i^��*�Mh��4G @ 4i@t�hi b Lu _iTLt�|Lht t|�** ��|�_h@� 7e�*7e ' � �?�|t

Lu |h@_i@M*itc ���U� @**L�t |�i4 |L hit|Lhi _@4@}i_ �?�it|4i?|t� ��|c @t L?i U@? hi@_�*)

t�L�c |�i �**�^��_�|) UL?_�|�L? uLh @ h�? i^��*�Mh��4 |L Mi TLtt�M*i U�@?}it |L

�
7e

eo
:

�

eo
7�n o7& n 7K ES�.�

5�?Ui E7e*eo� 	 �c |�i ThiUi_�?} UL?_�|�L? �t 4Lhi t|h�?}i?| |�@? |�i L?i uLh |�i U@ti �? ���U�

@**L�@M*i ��|�_h@�@*t @hi _i?L4�?@|i_ �? |h@_i@M*itc S�D� Oi?Uic U�@?}�?} |�i _i?L4�?@|�L?

Lu M@?! *�@M�*�|�it 4@!it |�i M@?! *itt ��*?ih@M*i |L @ h�?�

A�i �?|��|�L? �t t�4T*iG �? |�i i�i?| Lu @ h�? |�i hi*@|��i Th�Ui Lu ?L?�|h@_i@M*it u@**tc

���U� hi_�Uit |�i ?�4Mih Lu �?�|t Lu |h@_i@M*it |�i M@?! 4�t| �@?_ L�ih |L |�Lti ��L ��t�|

�? Tih�L_ �� �L|�Ui |�@| |��t *L}�U UL�*_ Mi i |i?_i_ |L uLhi�}? _iM| UL?|h@U|tc ���U� �i �@�i

?i}*iU|i_ |L UL?t�_ih �ihi� Wu uLhi�}? *L@?t �ihi _i?L4�?@|i_ �? |ih4t Lu ?L?�|h@_i@M*itc

|�i�h tih��Ui ULt| �L�*_ @*tL u@** �? |�i i�i?| Lu @ h�?��?_�Ui_ hi@* _iThiU�@|�L?c u�h|�ih

@**i��@|�?} |�i *�^��_�|) TLt�|�L? Lu |�i M@?!�

OL� |L @U��i�i |��t �? Th@U|�Uiq �?i TLtt�M�*�|) �t |L hit|h�U| |�i _L4it|�U M@?! |L MLhhL�

L?*) uhL4 *LU@* *i?_iht� A��t �t T*@�t�M*i �u ?@|�L?@* t@��?}t @hi ��}� @?_ |�i _L4it|�U U@T�|@*

eH



4@h!i| _iiT E���*i �t Lu|i? *@�_i_ L? |�iti }hL�?_tc T@h|*) MiU@�ti Lu �|t Th��@|�3i_ Ti?t�L?

t)t|i4�� ��| U@T�|@*�TLLh i4ih}�?} iUL?L4�it ��** t|�** |)T�U@**) �@?| |L h�? U�hhi?| @UUL�?|

_i�U�|t @?_ �4TLh| U@T�|@* uhL4 @MhL@_( �u M@?!t @hi ?L| @**L�i_ |L _L |��tc tL4iL?i i*ti

E*�!i W?_L?it�@? ULhTLh@|it� ThLM@M*) ��**� �? @*|ih?@|��i �t |L i?UL�h@}i uLhi�}? *i?_iht |L

*i?_ �? _L4it|�U U�hhi?U)c @?_ �i?Ui t�@hi ��|� *LU@* MLhhL�iht tL4i Lu |�i i U�@?}i h�t!�

wL@?t �? ?L4�?@* TitLt @hi �?*�!i*)c M�| *L@?t �?_i i_ |L |�i _L4it|�U Th�Ui *i�i* �@�i 4Lhi

Lu @ h�?} Lu T*@�t�M�*�|)� �}@�?c ���*i �@t 4@_i tL4i ThL}hitt @*L?} |�iti *�?itc i?UL�h@}�?}

@ ?@tUi?| 4@h!i| uLh �?_i i_ uLhi�}? *L@?t�

S�2� �L*�U) �4T*�U@|�L?tG Uh�t�t 4@?@}i4i?|

W? |��t 4L_i* |�i hi@* i U�@?}i h@|i _iThiU�@|it MiU@�ti L�|T�| @?_ UL?t�4T|�L? Lu |h@_i�

@M*it u@**t hi*@|��i |L |�@| Lu ?L?�|h@_i@M*itc tL |�i hi*@|��i Th�Ui Lu |�i uLh4ih 4�t| h�ti�

A�i Mit| �@) |L _i@* ��|� |��tc Lu UL�htic �L�*_ Mi |L }i| hi@* hitL�hUit |L |�i �@?_t Lu |�i

M@?! MiuLhi �| *�^��_@|it �|t �?�it|4i?|c |�ihiM) Thi�i?|�?} |�i u@** �? |h@_i@M*it< L�|T�|�

�? i^���@*i?| TL*�U) �L�*_ Mi |L i |i?_ i4ih}i?U) ?L?�M@?! *L@?t Lu Uhi_�| |L �h4t �? |�i

|h@_i@M*i tiU|Lhc tL |�@| |�i) UL�*_ hiT@) |�i�h *L@?t |L *LU@* M@?!t ��|�L�| �@��?} |L U�|

_L�? |hiit Lh T@_*LU! u@U|Lh�it�

W? Th@U|�Ui ?i�|�ih TL*�U) �t *�!i*) |L Mi �ih) �tiu�*� Bi||�?} |�i 4L?i) |L |�i h�}�| T*@Ui

^��U!*) i?L�}� �t _��U�*|� W?uLh4@|�L?@* @t)44i|h�it E��) �L�*_ uLhi�}? M@?!t *i?_ |L

�h4t |�@| @hi Mi�?} hiu�ti_ *LU@* Uhi_�|q� @?_ |�i TL|i?|�@* uLh 4Lh@* �@3@h_ 4@!i 4@||iht

i�i? 4Lhi UL4T*�U@|i_�

eb



5|h@�}�| M@*@?Ui Lu T@)4i?|t t�TTLh| 4�}�| Mi i@t�ih @?_ ��t| @t igiU|��i� A�i ThLM*i4

�ihi �t |�@| *LU@* L�|T�| Lu |h@_i@M*it u@**t @?_ tL _Lit |�i�h UL?t�4T|�L?� ��| |h@_i@M*it

U@? @*tL Mi �4TLh|i_c ThLTT�?} �T UL?t�4T|�L? *i�i*t @?_ �i?Ui @�L�_�?} hi@* _iThiU�@|�L?�

6Lhi�}? *i?_iht @?_ 4�*|�*@|ih@*t 4@) uhL�? @| |�i |�L�}�| Lu i4ih}i?U) *L@?t |L �?@?Ui

UL?t�4T|�L?c M�| �? |�@| UL?|i | |�@| �t i @U|*) ��@| �t ?ii_i_� �?_ @ Ti??) Lu t�TTLh|

4@) _L @ TL�?_ Lu }LL_G ��}� *i�i*t Lu |h@_i@M*it UL?t�4T|�L? Thi�i?| M@?!h�T|U�it �? |�i

?L?�|h@_i@M*it< tiU|Lhc @?_ Thi�i?| @ �@h4u�* 4�*|�T*�ih igiU| uhL4 !�U!�?} �?�

.� BL�ih?4i?| _iM|t @?_ _i�U�|t

W? |�i tL U@**i_ R�ht| }i?ih@|�L?� 4L_i*t Lu Uh�tit Ekh�}4@? �b.b�c M@*@?Ui Lu T@)4i?| Uh�tit

�ihi �*|�4@|i*) U@�ti_ M) L?}L�?} �tU@* _i�U�|t� OL�i�ihc �tU@* @UUL�?|t �ihi itti?|�@**) �?

M@*@?Ui MiuLhi |�i �i �U@? �bbe @?_ |�i �t�@? �bb.�bH Uh@t�itc @?_ �i?Ui R�ht| }i?ih@|�L?�

4L_i*t �@�i u@**i? @ M�| L�| Lu u@t��L?� A��t _Lit ?L| 4i@? |�@| �tU@* _iM|t @?_ _i�U�|t

@hi �hhi*i�@?| |L hiUi?| Uh�tit M�|c �?t|i@_c |�@| |�i hi*i�@?| U�@??i* �t ?L| ��@| |�i i@h*�ih

*�|ih@|�hi t|hitti_� A�i U�@??i* uhL4 _i�U�|t |L Uh�tit h�?t ?L| |�hL�}� |�i 4L?i|�3@|�L?

Lu }L�ih?4i?| �?@?U�?} }@Tt( |�i ThLM*i4 �@t 4Lhi |L _L ��|� |�i igiU|t |�@| }L�ih?4i?|

_iM| �itTiU�@**) �u t�Lh|�|ih4� �@t L? |�i L�ih@** *�^��_�|) TLt�|�L? Lu |�i UL�?|h)<t �?@?U�@*

t)t|i4� �@*�L E�bbD� �@t |�i �ht| |L hiUL}?�3i |��t�

A�i hL*i Lu |�i �?u@4L�t AitLML?Lt �? |�i �i �U@? �bbe Uh�t�t ��TL? ���U� �@*�L<t

LMtih�@|�L?t �ihi M@ti_� �t ?L� �i** !?L�?( @ 4Lhi hiUi?| i @4T*i �t �h@3�*� �i��*@^�@

i| @*� E�bbH� hiTLh| |�@| M) )i@h�i?_ �bbSc |�i �h@3�*�@? }L�ih?4i?| �@_ @TThL �4@|i*)

Df



N5 m�Df M�**�L? �? L�|t|@?_�?} _L4it|�U tiU�h�|�itc ��|� @? @�ih@}i 4@|�h�|) Lu �Hf _@)t�

`��*i _@|@ L? |�i ThiU�ti 4@|�h�|) t|h�U|�hi �t ?L| @�@�*@M*ic |��t ?�4Mih @*L?i �t U@�ti

uLh UL?Uih?G L? @�ih@}ic N5 m.D M�**�L? �@_ |L Mi hL**i_�L�ih M) |�i �h@3�*�@? }L�ih?4i?|

i�ih) ti4it|ih� �) UL?|h@t|c �?|ih?@|�L?@* hitih�it �ihi L?*) t*�}�|*) @ML�i N5 mDH M�**�L?

@| |�i i?_ Lu �bbS� A��t TL|i?|�@**) i T*Lt��i t�|�@|�L? t�}}it|t ��) �h@3�* �@t |�i w@|�?

iUL?L4) �@h_it| ��| M) |�i hi�ihMih@|�L?t Lu |�i �t�@? 4i*|_L�? �? |�i tiUL?_ �@*u Lu �bb.�

W? �L�i4Mih Lu |�@| )i@h @ tTiU�*@|��i @||@U! @}@�?t| |�i hi@* uLhUi_ |�i @�|�Lh�|�it |L

�?Uhi@ti �?|ihit| h@|it |L e2 TihUi?| E@| @ |�4i ��i? _L4it|�U �?�@|�L? �@t h�??�?} @| *itt

|�@? D TihUi?| Tih @??�4� @?_ |L @??L�?Ui U�|t @4L�?|�?} |L 2 TihUi?| Lu B#� uhL4 |�i

}L�ih?4i?| M�_}i|� A�i U�|t �ihi ?i�ih �4T*i4i?|i_ @?_ |�i @t|hL?L4�U@* hi@* �?|ihit|

h@|it Uhi@|i_ @ t�@hT 4L?i|@h�t| @h�|�4i|�U ThLM*i4� � tiUL?_ @?_ 4Lhi _h@4@|�U T@U!@}i

�@t *@�?U�i_ �? *@|i �bbHc |��t |�4i ��|� W�6 M*itt�?}c M�| |�i U�hhi?U) UL**@Tti_ @?)�@)

�? a@?�@h) �bbb� �| |�i |�4i Lu �h�|�?}c hi@* �?|ihit| h@|it hi4@�? ��}�c @?_ _iM| _)?@4�Ut

@hi t|�** i T*Lt��i Lh U*Lti |L �|� #L4it|�U _iM| �@t h�ti? |L L�ih De TihUi?| Lu B#�� `�|�

4@tt��i hL**L�iht ?iUitt@h) i�ih) 4L?|�c �h@3�* hi4@�?t ��*?ih@M*i�

5�TTLti |�@| |�i }L�ih?4i?| �@t |L h@�ti tL4i u�?_t �? Tih�L_ f� 5TiU��U@**)c t�TTLti

|�@| �| ?ii_t |L �?@?Ui tL4i i Ti?_�|�hi |�@| ULt|t } _L**@htc @?_ �| �@t _iU�_i_ |L �L*_ %

_L**@ht �? *�^��_ uLh4 �t@)c uLh _iTLt�| �?t�h@?Ui T�hTLtit� |�@| ��** Mi |h@?tuihhi_ |L |�i

UL44ihU�@* M@?! �u |�ihi �t ?L ?ii_ |L �}�| @ h�?�

�?i �@) |L �?@?Ui |�i hi^��hi_ @4L�?| A ' E} n %� �t |L |@ _L4it|�U hit�_i?|t �?

Tih�L_ f� 6hL4 |�i ��i�TL�?| Lu |�i UL44ihU�@* M@?!c �|t T*@??�?} ThLM*i4 �t |�i t@4i @t

D�



�? t�MtiU|�L? ���c i UiT| |�@| |�i hitL�hUit |�@| �| U@? �?�it| �? Tih�L_ f @hi }��i? ?L| M) �

M�| M) �� A c @?_ |�@| |�i M@?! ��** hiUi��i @ |h@?tuih % �? Tih�L_ 2� W| �t ?L| �@h_ |L t�L�

|�@| |�i i TiU|i_ �|�*�|) uLh UL?t�4iht Lu |��t LT|�L? �t

S@ ' -E� � A � b��� s n % ' 	S� E-� ��%�-}

+i*@|��i |L |�i tLU�@* LT|�4�4 	Sc |��t LT|�L? �4T*�it @ ULt| Lu �L*_�?} *�^��_�|)c E-� ��%( �?

@__�|�L? |�ihi �t |�i ULt| Lu T@)�?} uLh }L�ih?4i?| i Ti?_�|�hic -}�

5�TTLti ?L� |�@| |�ihi �t @? @*|ih?@|��iG |�i }L�ih?4i?| U@? MLhhL� A �? �?|ih?@|�L?@*

4@h!i|t� W? Lh_ih |L hiT@) �|t _iM|c t�TTLti |�@| |�i }L�ih?4i?| U@? *i�) @ |@ c ��Lti h@|i

�t �c L? |�i hi|�h? |L *L?}�|ih4 �?�it|4i?| �? Tih�L_ 2� A�i UL44ihU�@* M@?!<t ThLM*i4

�t |�i t@4i @t �? t�MtiU|�L? ���c i UiT| |�@| |�i TihUi��i_ hi|�h? |L *L?}�|ih4 �?�it|4i?|

�t -E� � � �c �?t|i@_ Lu -c @?_ |�@| �| ��** hiUi��i @ |h@?tuih % �? Tih�L_ 2� Oi?Ui i TiU|i_

UL?t�4T|�L? ��** Mi

SK ' -E�� ��E� � b��� s n % E.���

�L�c uLh |�i }L�ih?4i?| |L Mi @M*i |L hiT@) �|t _iM|c �| 4�t| Mi |�@|

�-	& ' �-E� � b�� ' A E.�2�

�L4M�?�?} |�i |�L Thi��L�t i Thitt�L?t �i LM|@�?

SK ' -E� � b��� A � s n % ' 	S� }c E.���

D2



�4T*)�?} |�@| SK : S@� Oi?Ui �| �t i�U�i?| uLh |�i }L�ih?4i?| |L MLhhL� �? Lh_ih |L �?@?Ui

�|t ?ii_t �? Tih�L_ f�
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ì �@�i |h�i_ |L ThL��_i ��@| 6i*_t|i�? E�bbb� |ih4t � 5i*u�Oi*T B��_i uLh ,4ih}�?} �@h�

!i|t� `�i? @?@*)3�?} |�i igiU| Lu _�gihi?| TL*�U�it L? �**�^��_�|) @?_ |�i TL|i?|�@* uLh Uh�titc

�i �@�i @t!i_ ?L| ��@| |�i �Lh*_ U@? _L uLh i4ih}�?} iUL?L4�itc M�| ��@| i@U� i4ih}�?}

iUL?L4) U@? _L uLh �|ti*u�

��| |��t _Lit ?L| 4i@? |�@| |�i hit| Lu |�i �Lh*_ �t Lg |�i �LL!� ì �@�i tii? |�@|
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Table 1
Short Term Foreign Debt/International Reserves

Indonesia Korea Malaysia Philippines Thailand
Jun-90 2.21 1.06 0.22 3.18 0.59
Jun-94 1.73 1.61 0.25 0.41 0.99
Jun-97 1.70 2.06 0.61 0.85 1.45

Argentina Brazil Chile Mexico Peru
Jun-90 2.09 2.63 0.89 2.24 3.87
Jun-94 1.33 0.70 0.51 1.72 0.38
Jun-97 1.21 0.79 0.45 1.19 0.50

Source: BIS, IMF

Table 2
M2 as a Multiple of International Reserves

Indonesia Korea Malaysia Philippines Thailand
1993 6.09 6.91 2.09 4.90 4.05
1994 6.55 6.45 2.47 4.86 3.84
1995 7.09 6.11 3.33 5.86 3.69
1996 6.50 6.51 3.34 4.50 3.90

Argentina Brazil Chile Mexico Peru
1993 3.30 1.85 1.73 4.44 1.91
1994 3.73 2.30 1.52 12.63 1.27
1995 3.64 2.22 1.75 4.37 1.31
1996 3.41 2.75 1.91 4.65 1.24

Source: IMF


