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ABSTRACT

Official Intervention in the Foreign Exchange Market: Is it Effective,
and, if so, How Does it Work?*

In this Paper we assess the progress made by the profession in
understanding whether and how exchange rate intervention works. To this
end, we review the theory and evidence on official intervention, concentrating
primarily on work published within the last decade or so. Our reading of the
recent literature leads us to conclude that, in contrast with the profession’s
consensus view of the 1980s, official intervention can be effective, especially
through its role as a signal of policy intentions, and especially when it is
publicly announced and concerted. We also note, however, an apparent
empirical puzzle concerning the secrecy of much intervention and suggest an
additional way in which intervention may be effective but which has so far
received little attention in the literature, namely through its role in remedying a
coordination failure in the foreign exchange market.
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NON-TECHNICAL SUMMARY

Official exchange rate intervention in the foreign exchange market occurs when
the authorities buy or sell foreign exchange, normally against their own currency
and in order to affect the exchange rate. Whether or not official exchange rate
intervention is effective in influencing exchange rates, and the means by which it
does so, are issues of crucial policy importance, and they have been the subject
of a vast academic and policy-related literature.

Given the policy importance of official intervention, it is perhaps not surprising
that this literature has been the venue for a substantial and ongoing economic
controversy. Insofar as a consensus is discernible among economists and policy
makers concerning the effectiveness and desirability of exchange rate
intervention, it appears to have shifted several times over the past quarter of a
century.

This Paper summarizes the present authors’ reading of recent research on official
exchange rate intervention – what we have learned, what puzzles remain and
where further research progress is most likely to be made. While the survey will
be of use to specialists in international finance and macroeconomics, given the
policy importance of the issue in hand we also believe that our assessment of the
central question motivating our analysis will be of interest to a wider audience of
economists and policy makers: is official exchange rate intervention effective and,
if so, how does it work?

The evidence on the effectiveness of official intervention is still mixed on balance,
although the more recent literature does suggest a significant effect of official
intervention on both the level and the change of exchange rates. Nevertheless, it
is perhaps fair to say that the studies of the 1990s, which are largely supportive
of the effectiveness of intervention, should perhaps be given more weight than
the studies of the 1980s, which largely rejected the effectiveness of intervention.
This is because of the removal of the two major handicaps characterizing the
empirical studies of the 1980s, namely the lack of data on intervention and the
lack of survey data on exchange rate expectations. Thus, the evidence provided
since the early 1990s by studies using this high quality data seems to us to be
sufficiently strong and econometrically sound to allow us to conclude cautiously
that official intervention can be effective, especially if the intervention is publicly
announced and concerted and provided that it is consistent with the underlying
stance of monetary and fiscal policy. Nevertheless, further empirical work in this
area is clearly warranted, especially given the increasing availability of high
quality daily data on intervention.

Of the two traditional channels of influence, it is tempting to conjecture that the
portfolio balance channel will diminish in importance over time – at least among
the major industrialized countries – as international capital markets become
increasingly integrated and the degree of substitutability between financial assets



denominated in the major currencies increases. This suggests that, if intervention
in the major currencies is effective at all through either of the traditional channels
of influence, it will in future be effective primarily through the signalling channel.

On the other hand, if the signalling channel is taken seriously, then an important
‘secrecy puzzle’ emerges: many actual intervention operations in the foreign
exchange market are secret. Given that the signalling channel is expected to
work through altering the expectations of other market agents through policy
announcements by monetary authorities, this is something of a puzzle which has
not yet been adequately resolved in the literature. Further work on this issue is
clearly required.

Finally, we mention a third possible channel of influence for intervention that has,
to date, received very little attention in the literature. This is through the role of
intervention in remedying a coordination failure in the foreign exchange market.
One way to think about this is as follows. First, the foreign exchange market may
be subject to irrational speculative bubbles brought about by important non-
economic factors such as chartist or technical analysis which are known to have
a significant effect on the market and which may impart swift movements of the
exchange rate away from the level consistent with the underlying economic
fundamentals (Frankel and Froot, 1990; Taylor and Allen, 1992). Once the
exchange rate has moved a long way away from the fundamental equilibrium, it
may be very hard for individual market agents to act to bring about a reversion of
the exchange rate, even though they may strongly believe it to be misaligned,
because of a coordination failure. If all of the ‘smart money’ traders were to act
simultaneously so as to sell the currency which is overvalued according to the
economic fundamentals, then the bubble would be pricked. In practice, once the
exchange rate gets stuck into a trend – perhaps because of the widespread use
of trend-following trading rules (Taylor and Allen, 1992) – it takes a great deal of
courage for an individual trader to attempt to buck the market. Publicly
announced intervention operations can here be seen as fulfilling a coordinating
role in that they may organize the ‘smart money’ to enter the market at the same
time. This route for the effectiveness of intervention might be termed the
‘coordination channel’. The mid-1980s dollar overvaluation provides a clear case
study of the coordination channel: contemporary commentaries reveal a clear
consensus in the dollar overvaluation yet it apparently took the publicly
announced Plaza Agreement of the G5 countries to successfully puncture the
bubble.

The coordination channel is implicit in Dominguez and Frankel’s (1993a)
discussion of intervention, and belief in its importance appears to form an
important part of policy-makers’ views on intervention (e.g. Wadhwani, 2000;
Cecchetti, Genberg, Lipsky and Wadhwani, 2000). Nevertheless, it has received
scant attention in the academic literature to date. In our view, further theoretical
and empirical work on the coordination channel is likely to be a very important
avenue for future research in this area.
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4Zlooldpvrq +4<::/ s1 83, qrwhv= cE| wkh wlph wkdw wkh dgmxvwdeoh shj zdv dedqgrqhg/

fdslwdo prelolw| kdg ghyhorshg wr wkh srlqw zkhuh wkh Exqghvedqn frxog wdnh lq zhoo ryhu

'4 eloolrq lq dq krxu zkhq wkh pdunhw kdg frph wr h{shfw wkdw dqrwkhu sdulw| fkdqjh zdv

lpshqglqj1*
5Wkh Jurxs ri : ru J: frxqwulhv duh wkh XV/ Mdsdq/ Jhupdq|/ Iudqfh/ wkh XN/ Lwdo| dqg

Fdqdgd1 Wkh �uvw �yh frxqwulhv olvwhg deryh duh wkh Jurxs ri 8 ru J8 frxqwulhv1
6Wkh Mxujhqvhq Uhsruw glg qrw surylgh yhu| h{solflw frqfoxvlrqv1 Wkh r!fldo suhvv uhohdvh

ri wkh Ilqdqfh Plqlvwulhv dqg Fhqwudo Edqn Jryhuqruv ri wkh J: vwdwhg/ krzhyhu/ wkdw wkh pdlq

uhvxowv ri wkh Mxujhqvhq Uhsruw pd| eh vxppdul}hg dv iroorzv= vwhulol}hg lqwhuyhqwlrq d�hfwv

orqj0uxq h{fkdqjh udwhv pxfk ohvv wkdq qrqvwhulol}hg lqwhuyhqwlrq> vwhulol}hg lqwhuyhqwlrq fdq

lq xhqfh h{fkdqjh udwhv rqo| lq wkh vkruw uxq> frruglqdwhg lqwhuyhqwlrq fdq eh pxfk pruh

srzhuixo uhodwlyh wr r!fldo lqwhuyhqwlrq e| d vlqjoh frxqwu|*v dxwkrulwlhv1
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7Vrph dxwkruv dujxh wkdw wklv hperglphqw ri d qhz lqwhuyhqwlrq uhjlph vwduwhg dw wkh

ehjlqqlqj ri 4<;8/ vlqfh wkh groodu kdg lwv shdn lq Iheuxdu| 4<;8 dqg zdv douhdg| ghsuhfldwlqj

dw wkh wlph ri wkh Sod}d Djuhhphqw1 Lq idfw/ odujh vdohv ri grooduv zhuh rshudwhg e| vrph

Hxurshdq Fhqwudo Edqnv +hvshfldoo| wkh Exqghvedqn, lq Iheuxdu| dqg Pdufk ri wkdw |hdu

+vhh Grplqjxh} dqg Iudqnho/ 4<<6d,1
8Wkh djuhhphqw lv fohduo| hperglhg lq wkh iroorzlqj txrwdwlrq iurp wkh r!fldo suhvv uhohdvh

ri wkh Orxyuh Dffrug= cWkh Plqlvwhuv dqg Jryhuqruv djuhhg wkdw wkh vxevwdqwldo h{fkdqjh

udwh lqwhuyhqwlrq vlqfh wkh Sod}d Djuhhphqw zloo lqfuhdvlqjo| frqwulexwh wr uhgxflqj h{whu0

qdo lpedodqfhv dqg kdyh qrz eurxjkw wkhlu fxuuhqflhv zlwklq udqjhv eurdgo| frqvlvwhqw zlwk

xqghuo|lqj hfrqrplf ixqgdphqwdov 1111 Ixuwkhu vxevwdqwldo h{fkdqjh udwh vkliwv dprqj wkhlu

fxuuhqflhv frxog gdpdjh jurzwk dqg dgmxvwphqw survshfwv lq wkhlu frxqwulhv*1
9Iroorzlqj wkh HUP fulvlv ri 4<<50<6 dqg d qxpehu ri rwkhu fxuuhqf| fulvhv gxulqj wkh

4<<3v/ wkhuh kdyh ehhq fdoov iurp ydulrxv txduwhuv iru phdvxuhv wr eh sxw lq sodfh wr vdihjxdug

djdlqvw vshfxodwlyh dwwdfnv zkhq wkh| duh dssduhqwo| xquhodwhg wr wkh xqghuo|lqj hfrqrplf

ixqgdphqwdov1 Lq 4<<7/ iru h{dpsoh/ wkh Euhwwrq Zrrgv Frpplvvlrq/ khdghg e| iruphu

Fkdlupdq ri wkh Ihghudo Uhvhuyh Sdxo Yrofnhu/ uhfrpphqghg wkdw wkh Lqwhuqdwlrqdo Prqhwdu|

Ixqg vhw xs dq lqwhuyhqwlrq ixqg wr khos frxqwulhv vwdyh r� dwwdfnv rq wkhlu fxuuhqflhv +vhh hj1/

Wkh Hfrqrplvw/ 4<<8,1 Lq d uhodwhg olwhudwxuh/ hfrqrplvwv kdyh ghedwhg wkh ghvludelolw| dqg

ihdvlelow| ri lpsrvlqj fdslwdo frqwurov ru wd{hv rq iruhljq h{fkdqjh wudqvdfwlrqv dv d phdqv

ri cwkurzlqj vdqg lq wkh zkhhov ri �qdqfh* +Wrelq/ 4<9<> Hlfkhqjuhhq dqg Z|sorv}/ 4<<6>

Hlfkhqjuhhq/ Wrelq dqg Z|sorv}/ 4<<8> Jduehu dqg Wd|oru/ 4<<8,1
:Fdoov iru frqfhuwhg lqwhuyhqwlrq dsshduhg wr uhdfk d shdn dw wkh Lqwhuqdwlrqdo Prqhwdu|

Ixqg +LPI, dqg Zruog Edqn dqqxdo phhwlqjv lq Sudjxh lq Vhswhpehu 5333/ zkhq/ dw d

suhvv frqihuhqfh rq Vhswhpehu 4< 5333/ wkh LPI*v Hfrqrplf Frxqvhooru dqg Gluhfwru ri wkh

Uhvhdufk Ghswduwphqw/ Plfkdho Pxvvd/ dvnhg wkh phprudeoh txhvwlrq/ �Li qrw qrz/ zkhqB�

Wkh J: lqwhuyhqwlrq dfwxdoo| rffxuuhg d ihz gd|v odwhu/ rq Vhswhpehu 551
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;Zkloh wkhuh duh vrph rwkhu h{fhoohqw h{lvwlqj vxuyh|v rq lvvxhv uhodwhg wr r!fldo lq0

whuyhqwlrq/ wkh| duh doo lq errn irup dqg qrz uhtxluh xsgdwlqj 0 vhh/ iru h{dpsoh/ Nhqhq

+4<;;,/ Wd|oru +4<<5,/ Grplqjxh} dqg Iudqnho +4<<6d,/ Hglvrq +4<<6,/ Sloehdp +4<<4,/ dqg

Dophnlqghuv +4<<8,1 Ehfdxvh ri vsdfh frqvwudlqwv/ zh odujho| frq�qh rxuvhoyhv wr fryhulqj

wkh olwhudwxuh zklfk kdv ehhq sxeolvkhg gxulqj wkh odvw wzhqw|0�yh |hduv ru vr vlqfh wkh euhdn0

grzq ri wkh Euhwwrq Zrrgv v|vwhp/ exw ghyrwh sduwlfxodu dwwhqwlrq wr vwxglhv sxeolvkhg lq

odvw ghfdgh ru vr1 Lpsruwdqw hduolhu frqwulexwlrqv zrxog lqfoxgh Nh|qhv +4<56, dqg Nhqhq

+4<93/ 4<98,1

Vhh dovr wkh sdshuv lq Fdq}rqhul/ Hwklhu dqgJulool +4<<9,/ zklfk fryhu d qxpehu ri lvvxhv

uhodwhg wr cWkh Qhz Wudqvodqwlf Hfrqrp|*/ udqjlqj iurp wudqvdwodqwlf srolf| frruglqdwlrq

zlwk vwlfn| oderu pdunhwv wr frruglqdwhg h{fkdqjh udwh lqwhuyhqwlrq iroorzlqj wkh Sod}d dqg

Orxyuh djuhhphqwv lq frpsdulvrq zlwk wkh h{shulhqfh ri wkh Hxurshdq Prqhwdu| V|vwhp sulru

wr wkh 4<<5 fulvlv/ lqwhu dold1 Iru d wuhdwphqw ri h{fkdqjh udwh lqwhuyhqwlrq dqg uhodwhg lvvxhv

lq wkh Sdfl�f Edvlq/ vhh dovr Jolfn +4<<;,> iru d eurdghu wuhdwphqw ri wkh lvvxhv uhodwhg wr

fhqwudo edqnv* ehkdylru dqg hfrqrplf shuirupdqfh/ vhh Hlm!qjhu +4<<:,1
<Iru dq hduo| hohjdqw ghvfulswlrq ri wkh phfkdqlfv ri h{fkdqjh udwh lqwhuyhqwlrq/ vhh Dgdpv

dqg Khqghuvrq +4<;6,1
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45Vrph uhvhdufkhuv xvh d pruh uhvwulfwlyh gh�qlwlrq ri frqfhuwhg lqwhuyhqwlrq zklfk grhv

qrw lqfoxgh rshudwlrqv zklfk zrxog kdyh ehhq xqghuwdnhq e| wkh lqylgxdo fhqwudo edqnv hyhq

lq wkh devhqfh ri dq| frruglqdwlrq +hj1 Urjr�/ 4<;7/ 4<;8,1 Lq sudfwlfh/ krzhyhu/ frqfhuwhg

r!fldo lqwhuyhqwlrq lq wkh iruhljq h{fkdqjh pdunhw dprqj wkh pdmru lqgxvwuldol}hg qdwlrqv

kdv odujho| frqvlvwhg ri lqirupdwlrq vkdulqj dqg glvfxvvlrqv zlwk vpdoo prgl�fdwlrqv ri wkh

lqglylgxdo lqwhuyhqwlrq rshudwlrqv1
46Wkh wkhruhwlfdo olwhudwxuh lqyhvwljdwlqj wkh lpsolfdwlrqv ri srolf| frruglqdwlrq dprqj

lqwhughshqghqw hfrqrplhv w|slfdoo| dgrswv d jdph0wkhruhwlf dssurdfk zklfk lv frpprqo|

uhihuuhg wr dv �srolf|0rswlpl}dwlrq� dqdo|vlv1 Lq d w|slfdo jdph wkh udwlrqdo djhqwv duh

qdwlrqdo jryhuqphqwv/ zkrvh suhihuhqfhv duh irupdol}hg xvlqj d orvv ixqfwlrq eldvhg wrzdugv

grphvwlf zhoiduh1 Frrshudwlyh dqg qrqfrrshudwlyh jdphv fdq wkhq eh dqdo|}hg dqg wkh

rxwfrphv iurp wkh wzr w|shv ri jdphv fdq eh frpsduhg lq rughu wr lqihu wkh rswlpdo vwudwhj|
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iru jryhuqphqwv1 Lq fkrrvlqj wkhlu orvv0plqlpl}lqj vwudwhj|/ hdfk qdwlrqdo jryhuqphqw dovr

wdnhv lqwr dffrxqw wkh suhihuhqfhv dqg wkh uhdfwlrqv ri wkh rwkhu jryhuqphqwv +hj1 Exlwhu dqg

Hdwrq/ 4<;8> Frrshu/ 4<;8> Eu|dqw/ 4<<8,1 Vhh dovr wkh sdshuv lq Zlkoeruj/ Iudwldqql dqg
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47Wklv lpsolflwo| dvvxphv/ krzhyhu/ wkdw wkh pdlq frqfhuq ri wkh prqhwdu| dxwkrulwlhv lv

wr fkrrvh wkh rswlpdo ghjuhh ri qrq vwhulol}hg lqwhuyhqwlrq lq uhvsrqvh wr lglrv|qfudwlf vkrfnv

dqg wkhuhiruh/ lq vrph vhqvh/ wklv dssurdfk qhjohfwv wkh idfw wkdw wkh prqhwdu| dxwkrulwlhv

zlgho| xvh vwhulol}hg lqwhuyhqwlrq1
48Wkhvh frvwv pd| eh/ iru h{dpsoh/ exuhdxfudwlf frvwv lqfxuuhg gxulqj wkh ghflvlrq0 pdnlqj

surfhvv iru ghvljqlqj wkh rswlpdo lqwhuyhqwlrq vwudwhj| ru �qdqfldo orvvhv fdxvhg e| d sxufkdvh

+vdoh, ri iruhljq fxuuhqf| zklfk lv qrw iroorzhg e| ixwxuh dssuhfldwlrq +ghsuhfldwlrq, ri wkh

grphvwlf fxuuhqf|1 Zkloh lq wkh devhqfh ri lqwhuyhqwlrq frvwv wkh fhqwudo edqn frxqwhudfwv wr

hyhu| vlqjoh lglrv|qfudwlf vkrfn/ lq wkh suhvhqfh ri srvlwlyh frvwv ri lqwhuyhqwlrq/ wkh ghflvlrq

wr uhvsrqg wr d vkrfn zlwk vwhulol}hg lqwhuyhqwlrq lv edvhg rq d frvw0ehqh�w dqdo|vlv ri iruhljq

h{fkdqjh lqwhuyhqwlrq +vhh Dophnlqghuv/ 4<<8,1

��



�
���
���' ��� 
���
�� 
� ��� �����
� "
��) %� �
	 "� �
�� 
&&�
&��
�� �

������
� ���� 
����&��
� �� ������ �������) ���� ��* �� '����
�* ��� �
���� 
�
����������
� ��
� 
 �����
� "
�� �
� '����
�� �� ���
�����	 ��
�� �� ��'��	 �����
'�
��� �
���'� �(��
�'� �
�����* �����
� "
��� ��
��� �
�� 
 �
�'�� ���
��
��
�
��� 
� ��
�� "��
��� ���	 ��
� �
�� 
"
�� ����� 
�� ������ 
���
�� ���
���� �


���� �
���� &
�����&
���)49 4:

9� ��&
��
�� �
�� �� ���� �������
� �� ��� �
 :�
��
��
�	
 
�� ������
=���;>* ��
 "���� 
� 
�	������� ���
��
��
� �
��� 
� �������0�� ����������
�
����� ��� �8����"���� �� ��
�
�����0�� "	 
 ����
��
� �� ����� ��� �����
� "
��
�
� ������ ���
��
��
� 
"
�� ��� �(��
�'� �
�� �
�'�� �����
� �����
����� �&���
��
�
�� �
�� ������ ���
��
��
� 
"
�� ������ �&
� �
���) %� ��
� ��
���
��*
��������
���� �
	 
���� �� ����� D&�������- ���&
���� �
 ����������
� �
	 
��
��� 
�� �����
���	 ��� �
��� &�
����� 
 �
��
�
�� �
� ������	 �
� 
��	 ����
��'
�� �
 ��� ��
�� "�� 
��
 �
 ��� �
�'�� 
� 
+��
� ����������
� =��� 
��
 @��
��*
����
>)

5
������
����� 
&&�

���� �
�� 
��
 "��� ������
��� "	 ����
������)  	&��
�
��	* ����� �
���� 
�
�	0� ��� �����
���
� "������ ��� �����
� "
�� 
�� &���
��
�
��
�
� �&����
�
�� �� ��� �
���'� �(��
�'� �
���� �� ��� ����� 
� 
 ��
�� 
"�
������ "	 "
�� &
�����)  �� �����
� "
�� ������ �
 �
�����"
�
��� ��� �/���

� ��� ��
�� 
�� ��
"���0� ��� �(��
�'� �
��) 5���� ��� �
�� ��
� ��� ��
�� 
�

+��
� ����������
� �� �
� ���	 ��'��F�
�� ���
���� �
 ��� �
��	 ����
��� �� ���
�
����* ��� �����
� "
�� �
� 
� ��������� �
 ��� ������ ����������
� �� 
����
�
 ���&���� &���
�� �&����
�
�� 
�� �����
�� ��� �/���������� 
� ��� ����������
�

&��
��
�) �
��
�
� 
'���� ���� �(&���* �
�����* 
 ��'��� �
���� 
� ���������
��
� 
��* ������
��* ��� �����
�� ������ 
� ��� '
�� "������ ��� �����
� "
��

�� ��� &���
�� �&����
�
�� �� ��� '����
��
� 
� �
�� �
�� 
� H����������
� "�
�I)
���
��	* ��� &���������� 
� ��� �����
� "
�� 
�� ��� ��
&� 
� ��� �
�� ������
�*
�� 
�����
� �
 ��� ��'��� 
� �����
� "
�� ����&�������* 
�� �����
� �� ���������
��' ��� F�
� 
���
�� 
� ��� '
�� "������ ��� �����
� "
�� 
�� ��� �
��
�
�
�&����
�
�� �� ��� �
���� �� ����� �
���� =��� �
'
/* ��.12 �������
�* ���#2
��7+�'�� 
�� <��
���'* ���32 J�"����* ���32 
�� 9�
'
��
�F�* ���4>)

49Rq wkh rqh kdqg/ li r!fldo lqwhuyhqwlrq lv wr zrun wkurxjk wkh vljqdoolqj fkdqqho/ wkhq

lghdoo| hyhu| lqwhuyhqwlrq rshudwlrq ri wkh fhqwudo edqn lq wkh iruhljq h{fkdqjh pdunhw vkrxog

eh dqqrxqfhg sxeolfo| vlqfh wkh dqqrxqfhphqw lqfuhdvhv wkh fkdqfh ri wkh rshudwlrq ehlqj

vxffhvvixo1 Rq wkh rwkhu kdqg/ krzhyhu/ vrph wkhruhwlfdo prghov +hj1 Fxnlhupdq dqg Phow}hu/

4<;9> Edonh dqg Kdvdj/ 4<<5, vkrz wkdw d qhfhvvdu| frqglwlrq iru r!fldo lqwhuyhqwlrq wr eh

h�hfwlyh lv wkh pdlqwdlqdqfh ri wkh lqirupdwlrqdo dgydqwdjh1 Lq wklv vhqvh/ sxeolf dqqrxqfh0

phqwv ri ixwxuh r!fldo lqwhuyhqwlrq e| fhqwudo edqnv pd| khdylo| xqghuplqh wkh h�hfwlyhqhvv

ri wkh lqwhuyhqwlrq rshudwlrq1
4:D uhfhqw sdshu zklfk frq lfwv zlwk wklv suhvxpswlrq lv gxh wr Kxpsdjh +4<<:,/ zkr

lqyhvwljdwhv wkh iruhfdvw ydoxh ri XV lqwhuyhqwlrqv lq wkh iruhljq h{fkdqjh pdunhw1 Wkh

udwlrqdoh lv wkdw hylghqfh ri vxshulru iruhfdvwlqj vnloo zrxog lpso| wkdw wkh XV prqhwdu|

dxwkrulwlhv dfw zlwk ehwwhu lqirupdwlrq wkdq wkh pdunhw dqg wkdw lqwhuyhqwlrq frxog dowhu

iruhljq h{fkdqjh wudghuv* h{shfwdwlrqv derxw h{fkdqjh udwhv1 Wkh dqdo|vlv suhvhqwhg e|

Kxpsdjh +4<<:, vkrzv/ krzhyhu/ wkdw wklv zdv qrw wkh fdvh iru XV r!fldo lqwhuyhqwlrq gxulqj

wkh shulrg 4<<30<:/ dqg r!fldo wudqvdfwlrqv e| XV prqhwdu| dxwkrulwlhv gr qrw vhhp wr

lpsuryh wkh h!flhqf| zlwk zklfk wkh iruhljq h{fkdqjh pdunhw rewdlqv dqg xvhv lqirupdwlrq1
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4;Iru pruh frpsuhkhqvlyh glvfxvvlrqv dqg vxuyh|v ri wklv olwhudwxuh/ vhh Djìqru/ Ekdqgdul

dqg Iorrg +4<<5,/ Mhdqqh +4<<9,/ dqg Iorrg dqg Pdulrq +4<<<,1
4<Wkh lpsolflw dvvxpswlrq ri shuihfw vxevwlwxwdelolw| ehwzhhq grphvwlf dqg iruhljq dvvhwv

kdv ehhq uhod{hg lq vrph prgl�hg �uvw0jhqhudwlrq prghov +hj1 Iorrg/ Jduehu dqg Nudphu/

4<<9> Iorrg/ Krgulfn/ Lvdug dqg Nudphu/ 4<<9> Iorrg dqg Pdulrq/ 5333,1 Wkhvh prghov doorz

d uroh iru vwhulol}hg lqwhuyhqwlrq e| lqwurgxflqj d ulvn suhplxp 0 lwvhoi d ixqfwlrq ri grphvwlf

dqg iruhljq erqg kroglqjv 0 lqwr wkh xqfryhuhg lqwhuhvw udwh sdulw| frqglwlrq1 Pruhryhu/ Iorrg

dqg Pdulrq*v +5333, dqdo|vlv vkrzv krz lqwurgxflqj qrqolqhdulw| lqwr wkh prgho dqg uhod{lqj

wkh shuihfw iruhvljkw dvvxpswlrq jhqhudwhv pxowlsoh vroxwlrqv dqg rshqv xs wkh srvvlelolw| ri

vhoi0ixo�oolqj vshfxodwlyh dwwdfnv1 Wkhvh ihdwxuhv duh/ lq idfw/ nh| fkdudfwhulvwlfv ri vr0fdoohg

vhfrqg jhqhudwlrq0vshfxodwlyh dwwdfn prghov/ vr wkdw wkh Iorrg0Pdulrq prgho pd| eh vhhq lq

vrph uhvshfwv dv eulgjlqj wkh cjhqhudwlrq jds*1
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57 Lqwhuhvwlqj hylghqfh rq wkh uhodwlrqvkls ehwzhhq h{fkdqjh udwhv/ lqwhuhvw udwhv dqg fxuuhqw

dffrxqw qhzv lv dovr surylghg e| Nduidnlv dqg Nlp +4<<8,/ xvlqj Dxvwudoldq gdwd iru wkh
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shulrg iurp Mxo| 4<;8 wr Ghfhpehu 4<<51 Wkh Dxvwudoldq groodu lv irxqg wr ghsuhfldwh ryhu

wkh vdpsoh h{dplqhg/ zkloh lqwhuhvw udwhv duh irxqg wr ulvh dv d uhvxow ri dq dqqrxqfhphqw ri

d odujhu wkdq h{shfwhg fxuuhqw dffrxqw gh�flw1 Wkhvh uhvxowv pd| eh lqwhusuhwhg dv frqvlvwhqw

zlwk wkh ylhz wkdw pdunhw sduwlflsdqwv h{shfwhg d iruhljq h{fkdqjh pdunhw lqwhuyhqwlrq vdoh

ri wkh Dxvwudoldq groodu e| wkh Uhvhuyh Edqn ri Dxvwudold dqg wkh| xvhg d sruwirolr edodqfh

prgho zkhq uhvsrqglqj wr qhzv1
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58Dqrwkhu lpsruwdqw hduo| frqwulexwlrq lv gxh wr Revwihog +4<<3,1 Wklv lv dq h{dplqdwlrq

ri wkh h�hfwlyhqhvv ri iruhljq h{fkdqjh lqwhuyhqwlrq diwhu wkh 4<;8 Sod}d Krwho dqqrxqfhphqw

e| wkh J8 frxqwulhv1 Dw wkdw wlph/ d vxevwdqwldo uhdoljqphqw ri h{fkdqjh udwhv rffxuuhg dqg/

dw wkh vdph wlph/ iruhljq h{fkdqjh pdunhw lqwhuyhqwlrq 0 pdlqo| frqfhuwhg dqg vwhulol}hg 0

zdv xqghuwdnhq rq d vfdoh qrw vhhq vlqfh wkh hduo| 4<:3v1 Wkh hylghqfh surgxfhg lqglfdwhv

wkdw vwhulol}hg lqwhuyhqwlrq kdg sod|hg d uhodwlyho| plqru uroh lq surprwlqj h{fkdqjh udwh

uhdoljqphqw/ zkloh vkliwv lq wkh sdwwhuqv ri prqhwdu| dqg �vfdo srolf| zhuh wkh pdlq idfwruv

ghwhuplqlqj fxuuhqf| ydoxhv gxulqj wkh odwh 4<;3v1 Vlplodu uhvxowv duh rewdlqhg e| vhyhudo

rwkhu vwxglhv +hj1 vhh Kxpsdjh dqg Rvwhuehuj/ 4<<3> Hlm!qjhu dqg Juxlmwhuv/ 4<<4d/e,1
59Pruh suhflvho|/ wkh h{shfwdwlrqv irupdwlrq phfkdqlvp lv ghvfulehg e| dq htxdwlrq zkhuh

wkh lqyhvwru*v iruhfdvw ri wkh h{shfwhg ixwxuh h{fkdqjh udwh lv wkh ghshqghqw yduldeoh dqg wkh

h{sodqdwru| yduldeohv duh wkh gl�huhqfh ehwzhhq wkh frqwhpsrudqhrxv dqg wkh odjjhg h{fkdqjh

udwh dqg wkuhh gl�huhqw gxpplhv iru lqirupdwlrq rq lqwhuyhqwlrq uhsruwhg lq qhzvsdshuv/ df0
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wxdo lqwhuyhqwlrq rshudwhg e| wkh Exqghvedqn/ dqg dfwxdo lqwhuyhqwlrq e| wkh Ihghudo Uhvhuyh
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63Dowkrxjk vrph uhvhdufkhuv hvwlpdwh htxdwlrqv olnh +<, e| ruglqdu| ohdvw vtxduhv/ lqvwux0

phqwdo yduldeoh hvwlpdwlrq lv vwurqjo| dgylvhg jlyhq wkh hqgrjhqhlw| ri wkh yduldeohv lq +<,1
64Wkh wudglwlrqdo dssurdfk wr wkh hvwlpdwlrq ri vwhulol}dwlrq htxdwlrqv kdv riwhq ehhq fulw0

lfl}hg rq ydulrxv jurxqgv1 Lq sduwlfxodu/ rqh pd| dujxh djdlqvw wkh dg krf vshfl�fdwlrq ri

wkh uhdfwlrq ixqfwlrq ri wkh prqhwdu| dxwkrulwlhv w|slfdoo| hpsor|hg e| wklv olwhudwxuh1 Dq

dowhuqdwlyh dqdo|wlfdo prgho zkhuh wkh vwhulol}dwlrq htxdwlrqv duh ghulyhg iurp dq h{solflw

pd{lpl}dwlrq sureohp vroyhg e| wkh prqhwdu| dxwkrulwlhv zrxog eh pruh uljrurxv1 Lq vxfk

d prgho/ wkh rswlpdo lqwhuyhqwlrq dqg vwhulol}dwlrq srolflhv ri wkh prqhwdu| dxwkrulwlhv duh

olnho| wr eh d ixqfwlrq ri wkh gl�huhqw glvwxuedqfhv klwwlqj wkh hfrqrp| dqg wkh suhihuhqfhv

ri wkh prqhwdu| dxwkrulwlhv +hj1 vhh Urxelql/ 4<;;,1
65Iru d olvw ri wkh qxphurxv vwxglhv lq wklv frqwh{w vhh Hglvrq +4<<6,1
66 Lqwhuhvwlqjo|/ wkh hpslulfdo hylghqfh vxjjhvwv wkdw wkh uhvsrqvh wr h{fkdqjh udwh fkdqjhv

lv dv|pphwulf iru ydulrxv fhqwudo edqnv/ dqg riwhq lq gl�huhqw gluhfwlrqv +vhh Hglvrq/ 4<<6,1
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67Djdlq/ jlyhq wkh hqgrjhqhlw| ri wkhvh yduldeohv/ lqvwuxphqwdo yduldeohv hvwlpdwlrq lv uh0

txluhg1
68Wklv lvvxh zdv �uvw glvfxvvhg e| Nrxul dqg Sruwhu +4<:7, lq wkh frqwh{w ri dq rshq0

hfrqrp| jhqhudo htxloleulxp prgho ri lqwhuqdwlrqdo fdslwdo  rzv ghwhuplqdwlrq zkhuh fdslwdo
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69Wkh hylghqfh rq uhdfwlrq ixqfwlrqv ri fhqwudo edqnv lq ghyhorslqj frxqwulhv dqg wudqvlwlrq

hfrqrplhv lv vwloo yhu| vsduvh/ shukdsv ehfdxvh wkh hfrqrplf dqg srolwlfdo hqylurqphqw kdv

ehhq pxfk pruh xqvwdeoh lq wkhvh frxqwulhv dqg/ prvw lpsruwdqwo|/ ehfdxvh gdwd duh ohvv

uholdeoh dqg riwhq qrw dydlodeoh1 Wzr vwxglhv duh/ krzhyhu/ zruwk qrwlqj1 Urqfl dqg Wxoolr

+4<<9, �qg d yhu| vwdeoh uhdfwlrq ixqfwlrq iru wkh Fhqwudo Edqn ri Eud}lo gxulqj wkh kljk

lq dwlrq shulrg iurp 4<;3 wr 4<<61 Pruh uhfhqwo|/ Wxoolr dqg Qdwdury +4<<<, hvwlpdwh d

gdlo| uhdfwlrq ixqfwlrq iru wkh Fhqwudo Edqn ri Uxvvld xvlqj gdlo| gdwd iru wkh shulrg iurp

Rfwrehu 4/ 4<<9 wr Rfwrehu 4/ 4<<:1 Wkh dxwkruv �qg d v|vwhpdwlf dqg vljql�fdqw uhdfwlrq

ri wkh Edqn wr fkdqjhv lq pdunhw |lhogv/ wr ghyldwlrqv ri wkh pdunhw h{fkdqjh udwh iurp wkh

fhqwudo udwh ri wkh qduurz urxeoh0XV groodu fruulgru/ wr fkdqjhv lq wkh uhjxodwlrqv frqfhuqlqj

uhsdwuldwlrq ri iruhljq fdslwdo dqg wr fkdqjhv lq wkh gl�huhqwldo ehwzhhq |lhogv rq wd{deoh dqg

qrqwd{deoh Wuhdvxu| eloov1
6: Lqghhg/ wklv frqfoxvlrq lv frqvlvwhqw zlwk wkh uhfhqw �qglqjv e| Qhho| +5334,/ zkr xvhg

vxuyh| gdwd edvhg rq txhvwlrqdluhv vhqw wr wkh prqhwdu| dxwkrulwlhv ri 77 frxqwulhv1
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ri wudglqj ri vrph '4/333 eloolrq1
73Wkh ylhz wkdw lqwhuyhqwlrq lv prvw h�hfwlyh wkurxjk wkh vljqdoolqj fkdqqho dqg zkhq

lw lv lqwhuqdwlrqdoo| frqfhuwhg dovr dsshduv wr eh d zlgho| khog ylhz ri srolf| pdnhuv dqg
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pruh h�hfwlyh zkhq wkhuh lv vrph vljqdo wkdw prqhwdu| srolf| lq rqh ru pruh ri wkh pdmru
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