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Uhfhqw wkhrulhv ri fulvlv sxw ohqglqj errpv dw wkh urrw ri �qdqfldo froodsvhv1 \hw

ohqglqj errpv pd| eh d qdwxudo frqvhtxhqfh ri hfrqrplf ghyhorsphqw dqg �xfwxd0

wlrqv1 Vr duh ohqglqj errpv gdqjhurxvB Lq wklv sdshu/ zh lqyhvwljdwh hpslulfdoo| wklv

txhvwlrq xvlqj d eurdg vdpsoh ri ohqglqj errp hslvrghv ryhu 73 |hduv/ zlwk d vshfldo

h|h iru Odwlq Dphulfd1 Rxu uhvxowv lqglfdwh wkdw

+4, ohqglqj errpv duh riwhq dvvrfldwhg zlwk +l, d grphvwlf lqyhvwphqw errp> +ll,

dq lqfuhdvh lq grphvwlf lqwhuhvw udwhv> +lll, d zruvhqlqj ri wkh fxuuhqw dffrxqw> +ly, d

ghfolqhv lq uhvhuyhv> +y, d uhdo dssuhfldwlrq> +yl, d ghfolqh lq rxwsxw jurzwk/ +5, cw|slfdo*

ohqglqj errpv gr qrw lqfuhdvh vxevwdqwldoo| wkh yxoqhudelolw| ri wkh edqnlqj vhfwru ru

wkh edodqfh ri sd|phqwv1 Frpsdulqj Odwlq Dphulfd dqg wkh uhvw ri wkh zruog/ zh �qg

wkdw Odwlq Dphulfd ohqglqj errpv pdnh wkh hfrqrp| frqvlghudeo| pruh yrodwloh dqg

yxoqhudeoh wr �qdqfldo dqg edodqfh ri sd|phqw fulvlv1
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ì uL**L� |�i 4i|�L_L*L}) |�@| +Lti @?_ `)T*Lt3 E�bbD� �ti |L t|�_) U�hhi?U) Uh�tit

@?_ |�@| +@3�? @?_ ��*it��6ihhi||� E�bbS� @TT*) |L |�i U@ti Lu U�hhi?| @UUL�?| hi�iht@*t�

6Lh i@U� 4@UhLiUL?L4�U �?_�U@|Lh �i UL4T�|i |�i _�gihi?Ui Mi|�ii? �|t t@4T*i @�ih@}i uLh

i@U� T�@ti E�?U*�_�?} |�2c |��c |n�c @?_ |n2� @?_ �|t @�ih@}i _�h�?} |h@?^��* Tih�L_t EMiuLhi
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uhL4 |hi?_ EU@*U�*@|i_ ��|� @ OL_h�U!��hitUL|| �*|ih� |L it|�4@|i @*tL |�i _i��@|�L? Lu |�i

hi@* i U�@?}i h@|i uhL4 i^��*�Mh��4c @?_ |�i _i��@|�L? Lu |ih4t�Lu�|h@_i uhL4 �|t *L?} h�?

�@*�i�

6�}�hi S Thiti?|t |�i hit�*|t uLh |�i t@4T*i ��|� Hf iT�tL_it �t�?} |�i hi*@|��i _i��@|�L?

Uh�|ih�L?� ,@U� T@?i* T*L|t |�i i�L*�|�L? Lu L?i Lu |�i �@h�@M*itc t�L��?} |�i _i��@|�L?

uhL4 �|t |h@?^��*�Tih�L_ @�ih@}i T*�t Lh 4�?�t |�L t|@?_@h_ _i��@|�L?t� ì t|@h| ��|� |�i
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ì @__hitt |��t ^�it|�L? �? |��t tiU|�L? M) �?�it|�}@|�?} ��i|�ih |�i �?U�_i?Ui Lu M@?!�?}

@?_ U�hhi?U) Uh�tit @hL�?_ *i?_�?} MLL4 iT�tL_it�

�2



e�� W?U�_i?Ui Lu �@?!�?} �h�tit _�h�?} �LL4t

AL @?@*)3i ��i|�ih MLL4 iT�tL_it @hi hi*@|i_ |L �?@?U�@* Uh�titc @?_ T@h|�U�*@h*) ��i|�ih

|�i) t�}?@* u�|�hi M@?!�?} |hL�M*itc �i UL4T@hi |�i ThLM@M�*�|) Lu �@��?} @ M@?!�?} Uh�t�t

MiuLhi @?_ @u|ih @ MLL4 iT�tL_i ��|� |�i ThLM@M�*�|) Lu i Tih�i?U�?} t�U� @ Uh�t�t _�h�?}

|h@?^��* Tih�L_t�2. A�i Tih�L_ MiuLhi @? iT�tL_i t|@h|t �? | � 2 @?_ UL?|�?�it |�hL�}� |�i

Ti@! )i@h� A�i Tih�L_ @u|ih @? iT�tL_i i?UL4T@tt |�i i?_�?} T�@ti |�hL�}� |n 2�2H

A�i M@t�U �?uLh4@|�L? |�@| �i �ti |L _i�?i |�i i �t|i?Ui Lu @ M@?!�?} Uh�t�t �t _h@�? uhL4

�@Th�L @?_ k*�?}�iM�i* E�bb.� @?_ uhL4 w�?_}hi?c B@hU�@ @?_ 5@@* E�bbS�� ì UL?t�_ih |�L
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Lu�T@)4i?|t Lh U�hhi?U) Uh�tit� ì uL**L� |�i t@4i 4i|�L_L*L}) �ti_ @ML�ic ?@4i*)c �i

UL4T�|i |�i ThLM@M�*�|) Lu @ U�hhi?U) Uh�t�t LUU�hh�?} MiuLhi @?_ @u|ih @ *i?_�?} MLL4 @?_

UL4T@hi �| |L |�i t@4i ThLM@M�*�|) _�h�?} |h@?^��* Tih�L_t� AL _i|ih4�?i |�i LUU�hhi?Ui

Lu @ U�hhi?U) Uh�t�t �? i@U� UL�?|h)%)i@h LMtih�@|�L? �i UL?t|h�U| @ ti| Lu _�44) �@h�@M*it

�t�?} |�i _i�?�|�L? Lu @ U�hhi?U) Uh@t� L�|*�?i_ M) 6h@?!i* @?_ +Lti E�bbS� @?_ M) �iiti

@?_ +Lti E�bbS�� A�iti @�|�Lht UL?t�_ih |�@| @ U�hhi?U) Uh�t�t LUU�ht ��i? |�i ?L4�?@*

�e



_i�@*�@|�L? EL? @ )i@h�|L�)i@h M@t�t� i Uii_t 2D ThUi?|c ��|� @| *i@t| @ �f TihUi?| �?Uhi@ti

uhL4 |�i _i�@*�@|�L? h@|i Lu |�i Thi��L�t )i@hc �t�?} |�i N5 _L**@h M�*@|ih@* i U�@?}i h@|i�

A�i) @*tL hi^��hi Uh�tit |L Mi 2 )i@ht @T@h|��D �TTi?_� �TTi?_� �� hiTLh|t L�h *�t| Lu

U�hhi?U) Uh�tit�

dA@M*i S @ML�| �ihio

A@M*i S Thiti?|t |�i ThLM@M�*�|) Lu �@��?} @ U�hhi?U) Uh�t�t MiuLhi @?_ @u|ih @ MLL4

@?_ _�h�?} |h@?^��* Tih�L_t �t�?} ML|� hi*@|��i @?_ @MtL*�|i _i��@|�L? Uh�|ih�@ @?_ L�h |�hii

t@4T*it� A�i hit�*|t t�L� |�@|c |�i *�!i*��LL_ Lu @ U�hhi?U) Uh�t�t �t L?*) t*�}�|*) ��}�ih @u|ih

@ MLL4 |�@? _�h�?} |h@?^��* Tih�L_t� W? u@U|c �t�?} |�i hi*@|��i Uh�|ih�L?c U�hhi?U) Uh�t�t @hi

tL4i|�4it 4Lhi *�!i*) MiuLhi @ *i?_�?} MLL4 |�@? @u|ih� N?_ih |�i @MtL*�|i Uh�|ih�L?c |�i

ThLM@M�*�|) Lu @ U�hhi?U) UL**@Tti �t ��}�it| @u|ih @ *i?_�?} MLL4� OL�i�ihc L?Ui @}@�?c |�i

hit�*|t @hi tL4i��@| �4ThiU�ti*) it|�4@|i_c tL |�@| �i U@??L| hi�iU| |�i �)TL|�it�t |�@|

|�i ThLM@M�*�|�it @hi �?_ii_ |�i t@4i� �UhLtt t@4T*itc |�i @�ih@}i �?U�_i?Ui @u|ih @ MLL4

�t Mi|�ii? 2H TihUi?| Ehi*@|��i _i��@|�L?� @?_ �2 TihUi?| E@MtL*�|i _i��@|�L?� ��}�ih |�@?

_�h�?} |h@?^��* Tih�L_t�

D Wt w@|�? �4ih�U@ #�gihi?|q

w@|�? �4ih�U@<t hiUi?| ��t|Lh) ui@|�hit ThL4�?i?| i Tih�i?Uit Lu *i?_�?} MLL4t @?_ M�t|t��S

A�iti iT�tL_it �t�@**) UL?|@�? |�hii 4@�? �?}hi_�i?|tG �?@?U�@* _ihi}�*@|�L?( *@h}i U@T�|@*

�?�L�t @?_ U@T�|@* @UUL�?| *�Mih@*�3@|�L?( @?_ @ u@�*i_ i U�@?}i h@|i�M@ti_ t|@M�*�3@|�L?

TL*�U)� AL i @4�?i ��i|�ih |�iti i Tih�i?Uit �@�i @ tTiU�@* ?@|�hi �i ?L� hi��t�| |�i

t|)*�3i_ u@U|t *�t|i_ �? |�i Thi��L�t |�L tiU|�L?tc UL4T@h�?} w@|�? �4ih�U@ @?_ |�i hit| Lu

|�i �Lh*_�

D�� �@UhLiUL?L4�U W?_�U@|Lht

w@|�? �4ih�U@ UL4Th�tit ?�?i|ii? UL�?|h�itc ���U� @UUL�?|t uLh |�i?|)�|�L Lu |�i *i?_�?}

MLL4t �? L�h t@4T*i Lu i�}�|)��. 6�}�hi . t�L�t |�i Mi�@��Lh Lu 4@UhLiUL?L4�U �@h�@M*it

_�h�?} MLL4t �? w@|�? �4ih�U@ ��ihi@t �}�hi H hiTLh|t ��@| �@TTi?t �? @** UL�?|h�it

i U*�_�?} w@|�? �4ih�U@�

d6�}�hi . @ML�| �ihio

d6�}�hi H @ML�| �ihio

6�ht|c TLt�|��i U@T�|@* �?�L�t @hi 4Lhi hi*i�@?| MiuLhi |�i *i?_�?} MLL4t �? w@|�? �4ih�U@

|�@? uLh |�i hit| Lu |�i �Lh*_ E6�}�hi .��� @?_ H����� A��t �t UL?t�t|i?| ��|� |�i u@U| |�@|

@ ?�4Mih Lu w@|�? �4ih�U@? UL�?|h�it i Tih�i?Ui_ U@T�|@* @UUL�?| *�Mih@*�3@|�L? _�h�?} L�h

�D



t@4T*i Tih�L_� 5iUL?_c TLt�|��i L�|T�| }@T _i��@|�L?t @hi t|hL?}ihc ��|� @ U�4�*@|i_ L�|T�|

}@�? Lu S�� TihUi?|c @*|�L�}� �?t�}?��U@?|� A�i }@�?t @hi t|hL?} @?_ TLt�|��i _�h�?} |�i

Ti@! @?_ |�i i?_�?} T�@ti E2�fD TihUi?| @?_ ���2 TihUi?| hitTiU|��i*)�� �? |�i L|�ih �@?_c

TL|i?|�@* B#� }hL�|� �t �ih) t�}?��U@?|*) t4@**ih |�@? @�ih@}i� A��t _iU*�?i �? TL|i?|�@*

B#� }hL�|� �t 4�U� 4Lhi ThL?L�?Ui_ uLh w@|�? �4ih�U@ @| @ML�| ��e TihUi?| |�@? uLh |�i

i?|�hi t@4T*i ET@?i* .���� W? u@U|c L?Ui w@|�? �4ih�U@ UL�?|h�it @hi i *�_i_ |�i _iU*�?i

�? L�|T�| }hL�|� �t ?L| t�}?��U@?| �?|�* | n 2 ET@?i* H���c i UiT| @| |�i �ih) i?_ Lu |�i

iT�tL_i� w@|�? �4ih�U@? UL�?|h�it |��t i ��M�| @ T@||ih? Lu t|hL?} |i4TLh@h) L�|T�| }@�?t

@?_ t�}?��U@?| _iU*�?i �? TL|i?|�@* L�|T�| }hL�|��

A��h_c |�ihi �t 4�U� *itt i��_i?Ui |�@| |�i �?Uhi@ti �? L�|T�| �t _h��i? M) @? �?�it|4i?| Lh

@ UL?t�4T|�L? MLL4� �*|�L�}� |�i �?�it|4i?|�|L�B#� h@|�L �?Uhi@tit uhL4 f |L 2�D TihUi?|

@u|ih |�i MLL4c |�i h�ti �t ?L| t|@|�t|�U@**) t�}?��U@?|��H �*i@h*)c �| �t �@h_ |L UL?Ui��i Lu

@ *i?_�?} MLL4 |�@| �L�*_ ?L| Mi @ttLU�@|i_ ��|� i�|�ih @? �?Uhi@ti �? �?�it|4i?| Lh �?

UL?t�4T|�L?� OL�i�ihc hiU@** |�@| �i @hi 4i@t�h�?} �?�it|4i?| @?_ UL?t�4T|�L? �? h@|�L

|L B#�� A�i |i4TLh@h) �?Uhi@ti �? B#� |��t |h@?t*@|it �?|L @? �?Uhi@ti �? �?�it|4i?|

@?_ UL?t�4T|�L?c M�| �?�it|4i?| �?Uhi@tit t�Mt|@?|�@**) *itt |�@? �? |�i hit| Lu |�i �Lh*_�

A@!i? |L}i|�ihc |�iti u@U|t �?_�U@|i UL?t�4T|�L? 44@) T*@) @ 4Lhi �4TLh|@?| hL*i �? w@|�?

�4ih�U@ |�@? �? |�i hit| Lu |�i �Lh*_�

6L�h|�c _L4it|�U �?|ihit| h@|it @hi t�}?��U@?|*) ��}�ih �? w@|�? �4ih�U@ E@TThL �4@|i*)

�f TihUi?| Lh �fff M@t�t TL�?|t �? UL4T@h�tL? |L e�D TihUi?| �? |�i hit| Lu |�i �Lh*_�c ���*i

|�i �Lh*_ hi@* �?|ihit| h@|i |i?_t |L Mi t�}?��U@?|*) *L�ih �? |�i i@h*) T�@ti� A�iti hit�*|t

�?_�U@|i |�@| �?|ih?@|�L?@* u@U|Lht 4@) T*@) @ 4Lhi �4TLh|@?| hL*i �? w@|�? �4ih�U@ |�@? �?

|�i hit| Lu |�i �Lh*_�

w@t|*)c |�i hi@* i U�@?}i h@|i L�ih�@*�@|�L? �t 4�U� 4Lhi t�t|@�?i_� W| hi@U�it @ML�|

H TihUi?|c �? w@|�? �4ih�U@ @?_ L?*) 2 TihUi?| �? |�i hit| Lu |�i �Lh*_ E@?_ tL*i*) _�h�?}

|�i i?_�?} Tih�L_� E6�}�hi .��2 @?_ H��2�� #itT�|i |��t t|hL?}ih @TThiU�@|�L?c |�i U�hhi?|

@UUL�?| _Lit �Lhti? t�}?��U@?|*) 4Lhi �? w@|�? �4ih�U@ |�@? |�i hit| Lu |�i �Lh*_ E6�}�hi

.��� @?_ H�����

D�2 �h�t�t

A@M*i . �?_�U@|it |�@| |�i ThLM@M�*�|) |�@| @ M@?!�?} Uh�t�t ��** uL**L� @ *i?_�?} MLL4 �t

4�U� ��}�ih �? w@|�? �4ih�U@ |�@? �? |�i hit| Lu |�i �Lh*_� N?_ih |�i hi*@|��i Uh�|ih�L?

��|� Hf U@tit �Lh*_��_ic L?*) b TihUi?| Lu |�i UL�?|h)%)i@h i Tih�i?Ui @ M@?!�?} Uh�t�t

_�h�?} |h@?^��* |�4itc |��t ThLM@M�*�|) ��4Tt �T |L 2D TihUi?| @u|ih @ *i?_�?} MLL4� �)

UL?|h@t|c |�i hit| Lu |�i �Lh*_ �@t *itt *�!i*) |L i Tih�i?Ui @ M@?!�?} Uh�t�t _�h�?} *i?_�?}

MLL4tc ��|� @ ThLM@M�*�|) Mi|�ii? . TihUi?| @?_ �f TihUi?|� A�i hit�*| �t i�i? t|hL?}ih �u

�i *LL! @| |�i @MtL*�|i Uh�|ih�L?G ��|� @ ��b TihUi?| ThLM@M�*�|) �?Uhi@ti� � t�4�*@h T@||ih?

�t @*tL Thiti?| uLh |�i hit| Lu |�i �Lh*_c @*|�L�}� |L @ *ittih i |i?|�

�S



dA@M*i . @ML�| �ihio

dA@M*i H @ML�| �ihio

�@*@?Ui Lu T@)4i?| Uh�t�t uL**L� @ t�4�*@h T@||ih? Etii |@M*i H�� A�i uhi^�i?U) Lu Uh�t�t

�t ��}�ih �? w@|�? �4ih�U@ |�@? �? |�i hit| Lu |�i �Lh*_c hi�iU|�?} |�i _�tThLTLh|�L?@|i

LUU�hhi?Ui Lu U�hhi?U) Uh�t�t �? |�i hi}�L?� A�i �?Uhi@ti �? ThLM@M�*�|) �t @*tL *@h}ihc @*|�L�}�

?L| t�}?��U@?|*) tL�

A�iti hit�*|t �?_�U@|i |�@| |�i *i?_�?} MLL4t �_i?|��i_ �? |��t T@Tih @hi Lu @ _�t|�?U|��i

?@|�hi �? w@|�? �4ih�U@G TLt|�MLL4 M@?!�?} @?_ U�hhi?U) Uh�t�t @hi @*4Lt| |��Ui @t *�!i*)

�? |�i hi}�L? |�@? �? |�i hit| Lu |�i �Lh*_�

S 5|Lh�it @ML�| |�i �h�}�? Lu �LL4t

`�@| |h�}}iht @ *i?_�?} MLL4q A��t tiU|�L? Mh�i�) hi��i�t *i@_�?} |�iLh�it @?_ i @4�?it

��i|�ih L�h �?_�?}t t�TTLh| |�i�h Thi_�U|�L?t� `��*i L�h hit�*|t U*i@h*) _L ?L| @ L?i�t�3i

�|t�@** |�iLh)c tL4i |�iLh�it tii4 Mi||ih i^��TTi_ |L i T*@�? |�i u@U|t� ì �@?| |L i4T�@t�3i
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�itLG `�@| O@�i ì wi@h?i_qc� ,UL?L4�U �L*�U)c �Th�* �bbSc f E22�c ���DS�

5U�?i�_ihc �@h|�? @?_ �@hL? ALh?i**c Rwi?_�?} �LL4t @?_ �tti| �h�Ui W?�@|�L?c�

a@?�@h) �bbb� 4�4iL O@h�@h_ N?��iht�|)�

@?_ c Rwi?_�?} �LL4t @?_ 5TiU�*@|��i �h�titc� a�*) �bbb� 4�4iL O@h�@h_

N?��iht�|)�

ALh?i**c �@hL?c R�L44L? 6�?_@4i?|@*t �? |�i Ai^��*@ @?_ �t�@? �h�titc� �bbb� ��,+

L̀h!�?} �@Tih�

Vi*@tULc �?_hitc R6�?@?U�@* �h�tit @?_ �@*@?Ui Lu �@)4i?|t �h�titG � 5�4T*i �L_i* Lu

|�i 5L�|�ih? �L?i , Tih�i?Uic� aL�h?@* Lu #i�i*LT4i?| ,UL?L4�Utc �U|LMih �bH.c 2.

E��2�c 2S��H��

2�



�L|it

-Wklv sdshu zdv suhsduhg iru wkh Hfrqrpld sdqho phhwlqj khog Rfwrehu 47 lq Ulr gh Mdqhlur1
Zh zlvk wr wkdqn iru wkhlu frpphqwv/ zlwkrxw lpsolfdwlqj/ Deklmlw Edqhumhh/ Fkulv Vlpv/ Huqhvwr
Wdoyl/ Fduorv Yhjk dqg Dqguhv Yhodvfr1

_Dovr d�oldwhg zlwk wkh Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk +Fdpeulgjh,/ dqg wkh Fhqwhu
iru Hfrqrplf Srolf| Uhvhdufk +Orqgrq,1 Frqwdfw dgguhvv= 644 Ilvkhu Kdoo/ Sulqfhwrq Xqlyhuvlw|/
Sulqfhwrq/ QM 3;8731 hpdlo= srjCsulqfhwrq1hgx1

hWklv sdshu suhvhqwv wkh ylhzv ri wkh dxwkruv dqg grhv qrw uhsuhvhqw srvlwlrqv ru ylhzv ri wkh
Plqlvwu| ri Ilqdqfh ri Fkloh1

�Vhh Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<,/ Nuxjpdq +4<<;,/ Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,
dqg Wruqhoo +4<<<,1

2Vhh Phuwrq +4<::, dqg Vfkqhlghu dqg Wruqhoo +4<<<d,1

�Nl|rwdnl dqg Prruh +4<<:,/ Vfkqhlghu dqg Wruqhoo +4<<<d,/ Vfkqhlghu dqg Wruqhoo +4<<<e, dqg
Djklrq hw do1 +4<<<d,/ Djklrq hw do1 +4<<<e,1

eJdylq dqg Kdxvpdqq +4<<9,/ vwuhvv wklv w|sh ri yxoqhudelolw|1

DFdsulr dqg Nolqjxhelho +4<<:, frqfoxgh wkdw rwkhu idfwruv h{sodlq fulvhv/ dowkrxjk wrr pxfk
fuhglw pd| lqfuhdvh yxoqhudelolw|1

SIlqdqfldo lqwhuphgldwlrq pd| odwhu vxevlgh dv �upv dqg krxvhkrogv jdlq gluhfw dffhvv wr �qdq0
fldo pdunhwv1

.Dqrwkhu srvvlelolw| lv wr irfxv rq uhodwlyh yhorflw| ri uhdo fuhglw jurzwk +iru h{dpsoh/ ylv0d0ylv
JGS,1 Zh suhihu rxu gh�qlwlrq ehfdxvh yhorflwlhv irfxv rqo| rq wlph ghulydwlyhv/ dqg wkxv gr qrw
frqvlghu d uhihuhqfh wr wkh ohqglqj ohyho1 Yhorflwlhv frxog lghqwli| d errp diwhu d fuhglw fuxqfk mxvw
ehfdxvh ohqglqj yroxphv duh jhwwlqj edfn wr qrupdo1

HD yhorflw|0edvhg ohqglqj errp gh�qlwlrq +vxfk dv Jrogpdq Vdfkv* fuhglw jurzwk deryh 415
JGS jurzwk, lv d uhodwlyh phdvxuh1

bSulydwh grphvwlf fuhglw grhv qrw lqfoxgh gluhfw edqnlqj fuhglw iurp iruhljq edqnv wr orfdo dfwruv
+rwkhu wkdq ixqgv fkdqqhohg wkurxjk wkh grphvwlf edqnlqj v|vwhp,1 Lw frxog eh dujxhg wkdw gluhfw
iruhljq fuhglw vkrxog eh lqfoxghg lq rxu fuhglw phdvxuh1

�fZh xvh wkh �uvw �yh |hduv ri gdwd wr frqvwuxfw wkh wuhqg1

��Vhh wkh dsshqgl{ iru d frpsohwh vhw ri �jxuhv1

�2Wkh wkuhvkrogv iru wkh uhodwlyh +uhvs1 devroxwh, ghyldwlrq duh 4917 shufhqw +6198 shufhqw,/ 4<18
shufhqw +7178 shufhqw, dqg 57 shufhqw +8173 shufhqw,/ iru wkh rqh kxqguhg/ hljkw| dqg vl{w| fdvhv
uhvshfwlyho|1

��Lq wkh fdvh ri uhdo h{fkdqjh udwh ryhuydoxdwlrq hslvrghv/ Jrogidmq dqg Ydog�hv +4<<<, �qg d
vkdus dv|pphwu| ehwzhhq vlploduo|0gh�qhg skdvhv1 Lq wkhlu vdpsoh/ wkh exlog0xs skdvh kdv d

2e



gxudwlrq wkdw lv doprvw wzlfh wkh gxudwlrq ri wkh uhwxuq0wr0htxloleulxp skdvh1

�eWr dyrlg wuxqfdwlqj ohqglqj errp hslvrghv dw wkh ehjlqqlqj dqg dw wkh hqg ri wkh vdpsoh/
wdeoh 5 dqg �jxuh 7 rqo| frqvlghu frpsohwh hslvrghv1

�DWkhuh lv d fdyhdw lq wkh lqwhusuhwdwlrq ri wklv �jxuh1 Dw idfh ydoxh/ hdfk qxpehu uhdgv dv wkh
suredelolw| ri kdylqj d ohqglqj errp lq wkdw shulrg1 Ehfdxvh rxu hslvrghv odvw pruh wkdq rqh
shulrg/ krzhyhu/ wkh fruuhfw lqwhusuhwdwlrq lv wkh suredelolw| ri d |hdu2frxqwu| revhuydwlrq ehlqj
sduw ri d errp hslvrgh1 Wklv glvwlqfwlrq zloo dovr eh lpsruwdqw lq wkh lqwhusuhwdwlrq ri wdeoh 71

�SWkhvh orz qxpehuv pd| eh lq sduw gxh wr wkh phwkrgrorj| zh dgrsw= zlwk d uroolqj �owhu/ li
wkh fuhglw wr JGS lv jurzlqj udslgo| lq wkh hduo| |hduv ri wkh vdpsoh/ wklv zloo eh dwwulexwhg wr
wkh wuhqg1 Lq xquhsruwhg uhvxowv/ zh xvhg dq KS �owhu gh�qhg wkurxjkrxw wkh vdpsoh shulrg1 Wkh
uhvxowv lqglfdwhg wkdw wkh hduo| 93*v zhuh d wlph ri kljk ohqglqj errp hslvrghv/ durxqg 45053(/
zlwk d vxevhtxhqw wurxjk lq wkh hduo| vhyhqwlhv1

�.Zh frqvlghu rqo| frpsohwh hyhqwv1 Vhh irrwqrwh 471

�HOrrnlqj dw wkh xqghuo|lqj hslvrghv/ lw dsshduv wkdw wkh gl�huhqfh ehwzhhq wkh wzr hvwlpdwhv
dw wkh ehjlqqlqj ri wkh vdpsoh uhvwv xsrq uhodwlyho| ihz hslvrghv zlwk odujh gxudwlrq xqghu wkh
uhodwlyh fulwhulrq= Prurffr +vhyhq |hduv,/ Vhqhjdo +irxuwhhq |hduv,/ V|uld +wzhqw| vhyhq |hduv, dqg
Wrjr +irxuwhhq |hduv,1 Vhh Dsshqgl{ Dsshqgl{ D11 E| frqwudvw/ iurp 4<;6 rqzdugv/ erwk fulwhulrq
hvwlpdwh d gxudwlrq idoolqj iurp derxw hljkw |hduv wr urxjko| �yh |hduv1

�bVhh irrwqrwh 481 Hdfk qxpehu uhdgv dv wkh suredelolw| ri h{shulhqflqj d ohqglqj errp lq d
jlyhq |hdu rq wkdw frqwlqhqw1

2fWkhvh uhvxowv gr qrw fkdqjh li rqh frqvlghuv frxqwulhv dv wkh edvlf revhuydwlrq lqvwhdg ri
frxqwu|2|hduv1

2�Wkh uhvxowv iru Odwlq Dphulfd duh urexvw xqghu wkh devroxwh fulwhulrq1 Lq Diulfd/ wkh qxpehu
ri hslvrghv lqfuhdvhg ryhu ghfdghv zkloh lq Dvld/ zh revhuyh d surqrxqfhg shdn lq wkh 4<;3v1

22Lw zrxog kdyh ehhq txlwh lqirupdwlyh wr lqfoxgh gxudeoh frqvxpswlrq lq wklv vhw1 Xqiruwxqdwho|
wkhuh lv qr gdwd dydlodeoh1

2�Lq wklv �jxuh/ wkh frxqwu| vshfl�f fuhglw0wr0JGS wuhqg lv frqvwuxfwhg xvlqj d Krgulfn0Suhvfrww
�owhu iru wkh hqwluh vdpsoh1 Wkh ghyldwlrq iurp wuhqg pd| wkhuhiruh eh ehorz wkh wkuhvkrog gh�qlqj
wkh hslvrghv1

2eWkh hvwlpdwlrq zlqgrz lv h{whqghg wr w� 8 dqg w. 8 iru srwhqwldo JGS jurzwk1 Qrwlfh wkdw
hyhq 8 |hduv diwhu d ohqglqj errp/ JGS jurzwk lv vljql�fdqwo| ehorz dyhudjh1

2DWkh uhvxowv iru wkh lq�dwlrq udwh h{foxgh frxqwulhv zlwk k|shulq�dwlrq ru yhu| kljk lq�dwlrq
hslvrghv1 Wkh frxqwulhv h{foxghg duh= Dujhqwlqd/ Erolyld/ Eud}lo/ Fkloh/ Juhhfh/ Lqgrqhvld/ Lvudho/
Nxzdlw/ Rpdq/ Shux/ ]dpeld/ ]lpedezh1 Wkxv/ zh fdqqrw dwwulexwh wklv uhvxow wr vrph ri wkh
zhoo0nqrzq h{fkdqjh udwh edvhg vwdelol}dwlrq surjudpv +Dujhqwlqd 4<:; dqg 4<<4/ Eud}lo 4<;9/
dqg Fkloh 4<:;,1 Vrph rwkhu zhoo nqrz HUEV zlwk ohqglqj errpv duh vwloo lqfoxghg/ iru lqvwdqfh=
Ph{lfr 4<;: ru Xuxjxd|/ 4<:;1

2SWklv lv wkh dujxphqw hpskdvl}hg e| Vfkqhlghu dqg Wruqhoo +4<<<e,1
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2.Zh frpsxwh suredelolwlhv shu shulrg +|hdu,/ vr hslvrghv ri gl�huhqw gxudwlrq duh frpsdudeoh
wr wudqtxlo shulrg suredelolwlhv1

2HWkh uhvxowv gr qrw gl�hu pxfk dprqj wkh lqglylgxdo skdvhv wkdw frpsulvh wkh ehiruh dqg diwhu
sduwv1 Iru vlpsolflw| zh suhihu wr frqvlghu rqo| wkhvh wzr fdwhjrulhv udwkhu wkdq doo vhyhq gl�huhqw
skdvhv1

2bWkh| xvh Zruog Edqn �qdqfldo vhfwru uhylhzv dqg lqwhuylhzv zlwk Zruog Edqn vshfldolvwv wr
dvvhvv wkh vfrsh ri wkh fulvlv dqg hvwlpdwh lwv wrwdo frvw +vhh Fdsulr dqg Nolqjxhelho +4<<:/ Wdeoh
4,,1

�fWkh lqfuhdvh lq suredelolw| xvlqj wkh Fdsulr dqg Nolqjxhelho lqgh{ duh 46 shufhqw dqg 87
shufhqw uhvshfwlyho| iru wkh ;3 fdvhv vdpsoh1

��Wkh vwdqgdug huuruv duh txlwh odujh/ krzhyhu/ vr wkdw wkh frqwlqjhqf| wdeoh pd| kdyh orz srzhu1
Li rqh frqvlghuv wkh 93 dqg 433 fdvhv vdpsohv wkh jhqhudo uhvxowv gr qrw fkdqjh1 dowkrxjk zlwk d
vpdoohu qxpehu ri fdvhv wkh srvw0errp suredelolw| ri fulvlv lqfuhdvhv +pruh vr xvlqj wkh uhodwlyh
fulwhulrq wkdq wkh devroxwh fulwhulrq,1

�2Zh wkdqn Fkulv Vlpv iru vxjjhvwlqj wklv wr xv1

��Lqghhg/ rxu suhylrxv fdwhjrul}dwlrq glg qrw �dj Dxvwudold dv d ohqglqj errp hslvrgh1

�eWr wdfnoh wklv lvvxh/ dw ohdvw lq sduw/ zh glg lqyhvwljdwh wkh lqflghqfh ri edqnlqj fulvlv/ frqgl0
wlrqdo rq uhohydqw pdfur yduldeohv +lqyhvwphqw2JGS/ uhdo dssuhfldwlrq/ vl}h ri wkh errp111,1 Wkh
uhvxowv/ qrw uhsruwhg khuh exw dydlodeoh iurp wkh dxwkruv/ lqglfdwh qr fohdu sdwwhuq1

�DRxu uhvxowv gr qrw fkdqjh lq dq| phdqlqjixo zd| li zh frqvlghu d wkuhvkrog ri 48 shufhqw
lqvwhdg1

�SWkh h{shulhqfhv lqfoxgh Fkloh lq 4<;5/ Dujhqwlqd lq 4<;4/ dqg Ph{lfr lq 4<<71 Iru ghwdlov/
vhh gh od Fxdgud dqg Ydog�hv0Sulhwr +4<<6, dqg Hgzdugv dqg Fr{0Hgzdugv +4<;:,/ Gruqexvk dqg
Zhuqhu +4<<7,/ dqg Nuxhjhu dqg Wruqhoo +4<<<,1

�.Zh nhhs wkh vdph wkuhvkrogv dv iru wkh ixoo dqdo|vlv/ vr wkdw hslvrghv duh frpsdudeohv dfurvv
vxevdpsohv1

�HWklv pd| uh�hfw orz srzhu/ krzhyhu1

�bVhh Phqgr}d +4<<8, iru dq hydoxdwlrq ri wkh h�hfw ri whupv ri wudgh vkrfnv lq d rshq uhdo
exvlqhvv f|foh hfrqrp|1

efRi frxuvh/ uhfxuuhqfh lv d sureohp iru wklv h{sodqdwlrq1 Lw lv qrw srvvleoh wr fodlp wkdw wklv
vwru| h{sodlqv hyhu| vlqjoh hslvrgh1 Hpslulfdoo|/ �qdqfldo olehudol}dwlrqv whqg wr rffxu judgxdoo|1
Wkxv lw lv srvvleoh wr revhuyh vkdus lqfuhdvh lq ohqglqjv dw nh| wxuqlqj srlqwv lq wklv surfhvv1
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Figure 5. Geographic Distribution by Decades, Eighty Cases, Relative Deviation Criterion
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Figure 6.1. Private Credit/GDP
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Figure 6.5. Consumption/GDP
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Figure 6.6. Domestic Real Interest Rate
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Figure 6.15. Terms of Trade
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Figure 6.9. Government Surplus/GDP

-3

-2

-1

0

1

2

3

T-2 T-1 Buildup Peak Ending T+1 T+2

Percent of 
GDP

Figure 6.10. International Reserves 

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

T-2 T-1 Buildup Peak Ending T+1 T+2

Months of 
Imports

Figure 6.11. Current Account/GDP

-6

-4

-2

0

2

4

6

8

T-2 T-1 Buildup Peak Ending T+1 T+2

Percent of 
GDP

Figure 6.12. Real Exchange Rate

-6

-4

-2

0

2

4

6

T-2 T-1 Buildup Peak Ending T+1 T+2

Percent dev.
from Trend

Figure 6.13. Private Capital Flows/GDP

-5
-4
-3
-2
-1
0
1
2
3
4
5

T-2 T-1 Buildup Peak Ending T+1 T+2

Percent of 
GDP

Figure 6.14. Short-Term Debt

-3
-2
-1
0
1
2
3
4
5
6
7

T-2 T-1 Buildup Peak Ending T+1 T+2

Percent of 
Total Debt

Figure 6.16. International Real Interest 
Rate

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

T-2 T-1 Buildup Peak Ending T+1 T+2

Percent

6�}�hi SG �@UhLiUL?L4�U W?_�U@|Lht @hL�?_ ,T�tL_itc ,�}�|) �@titc +i*@|��i #i��@|�L?
�h�|ih�L? EUL?|���

�b



Figure 7.1. Private Credit/GDP
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Figure 7.15. Terms of Trade
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Figure 8.1. Private Credit/GDP
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Figure 8.15. Terms of Trade
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Dujhqwlqd 4<;: Grp1 Uhs1 4<;; Pdgdjdvfdu 4<;4 Vzhghq 4<<6
Dujhqwlqd 4<<3 Grp1 Uhs1 4<<4 Pdgdjdvfdu 4<;7 V|uld 4<;;
Dxvwudold 4<;8 Hfxdgru 4<;6 Pdgdjdvfdu 4<;: Wrjr 4<;4
Edqjodghvk 4<:8 Hfxdgru 4<;9 Pdgdjdvfdu 4<<7 Wrjr 4<<7
Ehojlxp 4<;4 Hfxdgru 4<;< Pdodzl 4<;5 Wu1 dqg Wre1 4<;9
Ehqlq 4<;4 Hfxdgru 4<<5 Pdodzl 4<<8 Wu1 dqg Wre1 4<<6
Ehqlq 4<<7 Hj|sw 4<:< Pdol 4<;4 Wxunh| 4<:3
Erolyld 4<:6 Hj|sw 4<<3 Pdol 4<<7 Wxunh| 4<:;
Erolyld 4<;5 Ho Vdoydgru 4<;9 Pdxulwdqld 4<<6 Wxunh| 4<;4
Erolyld 4<;8 Ho Vdoydgru 4<<3 Ph{lfr 4<:: Wxunh| 4<;7
Ervwzdqd 4<;8 Ilqodqg 4<<6 Ph{lfr 4<;5 Wxunh| 4<;:
Eud}lo 4<97 Iudqfh 4<;4 Ph{lfr 4<;8 Wxunh| 4<<4
Eud}lo 4<9; Jderq 4<;4 Ph{lfr 4<;; Wxunh| 4<<7
Eud}lo 4<:9 Jderq 4<<7 Ph{lfr 4<<8 Xuxjxd| 4<99
Eud}lo 4<:< Jdpeld 4<;7 Prurffr 4<;4 Xuxjxd| 4<:5
Eud}lo 4<;5 Juhhfh 4<;4 Qhsdo 4<9; Xuxjxd| 4<:8
Eud}lo 4<;8 Juhhfh 4<;7 Qhsdo 4<<4 Xuxjxd| 4<:;
Eud}lo 4<;; Jxdwhpdod 4<;9 Qhwkhuodqgv 4<;4 Xuxjxd| 4<;5
Eud}lo 4<<4 Jxdwhpdod 4<<3 Qljhu 4<;4 Xuxjxd| 4<;8
Eud}lo 4<<7 Krqgxudv 4<<3 Qljhu 4<;4 Xuxjxd| 4<;;
Fdphurrq 4<;4 Krqgxudv 4<<7 Qljhuld 4<;9 Xuxjxd| 4<<4
Fdphurrq 4<<7 Lqgld 4<99 Qljhuld 4<;< Xuxjxd| 4<<7
F1 Diulfdq Uhs1 4<;4 Lqgld 4<<4 Qljhuld 4<<5 Yhqh}xhod 4<97
F1 Diulfdq Uhs1 4<<7 Lqgrqhvld 4<:< Sdnlvwdq 4<:5 Yhqh}xhod 4<;7
Fkdg 4<;4 Lqgrqhvld 4<;6 SQJ 4<<8 Yhqh}xhod 4<;:
F1 Diulfdq Uhs1 4<<7 Lqgrqhvld 4<;: Sdudjxd| 4<;7 Yhqh}xhod 4<<3
Fkloh 4<97 Ludq 4<<6 Sdudjxd| 4<;: Yhqh}xhod 4<<6
Fkloh 4<9: Luhodqg 4<;4 Shux 4<9; Yhqh}xhod 4<<9
Fkloh 4<:3 Lvudho 4<:8 Shux 4<:9 ]dpeld 4<;6
Fkloh 4<:6 Lvudho 4<:; Shux 4<:< ]dpeld 4<;9
Fkloh 4<:9 Lvudho 4<;4 Shux 4<;5 ]dpeld 4<;<
Fkloh 4<;5 Lvudho 4<;7 Shux 4<;8 ]dpeld 4<<5
Fkloh 4<;8 Lwdo| 4<:9 Shux 4<;; ]dpeld 4<<8
Froxpeld 4<99 Lwdo| 4<;4 Shux 4<<4 ]lpedezh 4<;6
Froxpeld 4<;7 Lwdo| 4<<6 Sklolsslqhv 4<:3 ]lpedezh 4<<4
Froxpeld 4<;< Mdpdlfd 4<:; Sklolsslqhv 4<;6 ]lpedezh 4<<7
Frqjr 4<;4 Mdpdlfd 4<;7 Sruwxjdo 4<::

e.
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