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�Wkh �uvw dxwkru lv d vwd� hfrqrplvw lq wkh Glylvlrq ri Lqwhuqdwlrqdo Ilqdqfh/ Ihghudo Uhvhuyh
Erdug/ Zdvklqjwrq/ G1F1/ X1V1D1 Wkh vhfrqg dxwkru lv Ohyhukxoph Shuvrqdo Uhvhdufk Surihvvru ri
Hfrqrplfv dw Qx�hog Froohjh/ R{irug/ Hqjodqg1 Wkh wklug dxwkru zdv d uhvhdufk dvvlvwdqw lq wkh
Glylvlrq ri Lqwhuqdwlrqdo Ilqdqfh dw wkh Ihghudo Uhvhuyh Erdug zkhq wklv sdshu zdv lqlwldoo| gudiwhg1
Wkh dxwkruv pd| eh uhdfkhg rq wkh Lqwhuqhw dw hulfvvrqCiue1jry/ gdylg1khqgu|Cqx�hog1r{irug1df1xn/
dqg nhylq suhvwzlfkCpdlo1dpvlqf1frp uhvshfwlyho|1 Wkh ylhzv lq wklv sdshu duh vroho| wkh uhvsrqvl0
elolw| ri wkh dxwkruv dqg vkrxog qrw eh lqwhusuhwhg dv uh�hfwlqj wkh ylhzv ri wkh Erdug ri Jryhuqruv
ri wkh Ihghudo Uhvhuyh V|vwhp ru ri dq| rwkhu shuvrq dvvrfldwhg zlwk wkh Ihghudo Uhvhuyh V|vwhp1
Wkh �uvw dxwkru judwhixoo| dfnqrzohgjhv wkh jhqhurxv krvslwdolw| ri Qrujhv Edqn/ zkhuh kh uhylvhg
vrph ri wkh pdwhuldo khuhlq1 Wkh vhfrqg dxwkru judwhixoo| dfnqrzohgjhv �qdqfldo vxssruw iurp wkh
X1N1 Hfrqrplf dqg Vrfldo Uhvhdufk Frxqflo xqghu judqw U333567<871 Zh zlvk wr wkdqn Fol�rug Dw0
w�hog/ Gdylg Ghphu|/ dqg Qljho Gxfn iru frpslolqj wkh gdwd lq Dww�hog/ Ghphu|/ dqg Gxfn +4<<8,>
dqg Qhyd Nhuehvkldq/ Khopxw O�xwnhsrko/ Mdlph Pdutxh}/ dqg wzr dqrq|prxv uhihuhhv iru khosixo
frpphqwv1 Doo qxphulfdo uhvxowv zhuh rewdlqhg xvlqj SfJlyh Surihvvlrqdo Yhuvlrq <133= vhh Grruqln
dqg Khqgu| +4<<9,1
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4L?i) _i4@?_ �? |�i�h A@M*i S��e� ì UL�*_ U*Lti*) hiT*�U@|i |�@| i^�@|�L?G

E 76� 7R� 7?�� ' f�f2
Ef��b�

n f�HH�
Ef�feb�

E7=� 7?�� � ���22
E��2b�

-� � � f�2�
Ef�2b�

CE7Rn7=��

n ���H
Ef�DH�

` � n 2f�S
E2�.�

7� ES�

a ' �S d�H.e��b.�o -2 ' f�b. 	j ' �f��SI �

A�i �@h�@M*i CE7R n 7=� �t |�i }hL�|� h@|i Lu ?L4�?@* �?UL4ic ` �t @ _�44) uLh

RTLt|�@h @_��t|4i?|�c @?_ 7 �t @ _@|@�M@ti_ _�44) uLh Rd@o? �T�@h_ _i4@?_ t��u|c

ThL_�Ui_ M) iUL?L4�U _iThitt�L? @?_ �@h � � �� _�h�?} �b2���bDDc ��ihi ^�L|it @hi

uhL4 6h�i_4@? @?_ 5U��@h|3 E�bH2c TT� 22Hc 2H���� 6h�i_4@? @?_ 5U��@h|3 @*tL

UL?t�_ih @ t�4�*@h i^�@|�L? �? h@|it Lu U�@?}ic _�tU�tti_ Mi*L��

Oi?_h) @?_ ,h�UttL? E�bb�� _LU�4i?| i��_i?Ui L? |�i 4�t�tTiU��U@|�L? Lu i^�@�

|�L? ES�c �?U*�_�?} hi�iU|�L? Lu hit�_�@* ?Lh4@*�|)c Th�Ui �L4L}i?i�|)c @?_ UL?t|@?U)c

|�i *@t| M) ML|� ��L� @?_ UL�@h�@?Ui t|@|�t|�Ut� O@?ti?<t t|@|�t|�Ut ThL��_i u�h|�ih

6Wkh uhsruwhg qxpehuv lq +9, gl�hu voljkwo| iurp wkrvh lq Khqgu| dqg Hulfvvrq +4<<4/ htxd0

wlrq +4,, ehfdxvh ri urxqglqj huuruv lq wkh gdwd1 Khqgu| dqg Hulfvvrq +4<<4/ htxdwlrq +4,, xvhv

wkh skdvh0dyhudjh gdwd sxeolvkhg lq Iulhgpdq dqg Vfkzduw} +4<;5,/ zklfk duh urxqghg/ zkhuhdv +9,

xvhv skdvh0dyhudjh gdwd fdofxodwhg gluhfwo| iurp wkh dqqxdo gdwd lq Iulhgpdq dqg Vfkzduw} +4<;5,1

S



i��_i?Ui Lu ?L?UL?t|@?U)G a| ' 2��DW @?_ T @o ' f�2�� A�@| t@�_c |�i TihuLh4@?Ui Lu

ES� hi*@|��i |L E�� @?_ E�� �t t|�** Lu �?|ihit|c tL 5iU|�L?t D @?_ S �?|ihThi| @?_ @ttitt

|�i T�@ti�@�ih@}i hit�*|t �? *�}�| Lu |�i�h @??�@* UL�?|ihT@h|t�

D �? W?|ihThi|@|�L? Lu ��@ti�@�ih@}i ,hhLh V@h�@?Uit

,?UL4T@tt�?} t|@|�t|�Ut @hi hi*@|��i*) i@t) |L U@*U�*@|i uLh @??�@* 4L_i*t @?_ uLh

T�@ti�@�ih@}i 4L_i*t� OL�i�ihc i?UL4T@tt�?} t|@|�t|�Ut uLh UL4T@h�?} @??�@* 4L_i*t

��|� T�@ti�@�ih@}i 4L_i*t @hi @t )i| �?_i�i*LTi_c @*|�L�}� |�i @TThL@U� �t U*i@h�

Nt�?} ED�c |�i @??�@* 4L_i* �t hi_�Ui_ |L @ T�@ti�@�ih@}i hiThiti?|@|�L?c ��Lti

_ih��i_ ULi�U�i?|t @hi UL4T@hi_ ��|� |�i ULi�U�i?|t Lu |�i it|�4@|i_ T�@ti�@�ih@}i

4L_i*� , UiT| �?_ih ��}�*) hit|h�U|��i @tt�4T|�L?tc |�i hi^��hi_ @??�@* 4L_i* �t @

u�** t)t|i4 Lu i^�@|�L?t uLh 4L?i)c Th�Uitc �?UL4ic @?_ �?|ihit| h@|itc @?_ ?L| ��t|

@ UL?_�|�L?@* 4L?i)�_i4@?_ i^�@|�L?� �L?t|h�U|�L? Lu @ u�** t)t|i4 �t Mi)L?_ |�i

tULTi Lu |��t T@Tihc @t �t _ih��@|�L? Lu |�i uLh4@* i?UL4T@tt�?} t|@|�t|�U�

5iU|�L? S Mi*L� Lgiht |�L @*|ih?@|��itG �| i @4�?it |�i ihhLh �@h�@?Uit Lu @?�

?�@* @?_ T�@ti�@�ih@}i 4L_i*tc @?_ �| UL4T@hit T�@ti�@�ih@}i L�|UL4it ��|� @??�@*

L�|UL4it |h@?tuLh4i_ |L T�@ti @�ih@}it� , @4�?@|�L? Lu ihhLh �@h�@?Uit �t Lu �?�

|ihit| MiU@�ti @ ?iUitt@h) UL?_�|�L? uLh i?UL4T@tt�?} �t �@h�@?Ui _L4�?@?Uic ��ihi

L?i i^�@|�L? �@h�@?Ui�_L4�?@|it @?L|�ih i^�@|�L? �u |�i uLh4ih �@t @ t4@**ih ihhLh

�@h�@?Ui( tii Oi?_h) @?_ +�U�@h_ E�bH2�� AL @ttitt �@h�@?Ui _L4�?@?Uic |�i ihhLh

�@h�@?Uit uhL4 |�i |�L |)Tit Lu 4L_i*t 4�t| Mi �? |�i t@4i �?�|t� �) hi�i @4�?�?}

|�i hit�*|t �? 6h�i_4@? @?_ 5U��@h|3 E�bH2�c |�i U�hhi?| tiU|�L? t�L�t �L� |L i?t�hi

|�@| |�i �@h�@?Uit @hi �? |�i t@4i �?�|t�

W? it|�4@|�?} |�i�h T�@ti�@�ih@}i hi}hitt�L?tc 6h�i_4@? @?_ 5U��@h|3 E�bH2� �ti_

�i�}�|i_ *i@t| t^�@hit |L ULhhiU| uLh |�i �i|ihLtUi_@t|�U�|) �?|hL_�Ui_ M) �@h�@M*i�

*i?}|� T�@ti�@�ih@}�?}� Wu �??Lh4@*�3i_ �i�}�|t @hi @TT*�i_ �? |�i T�@ti�@�ih@}i

hi}hitt�L?tc |�i hit�*|�?} i^�@|�L? t|@?_@h_ ihhLht @hi _�hiU|*) UL4T@h@M*i |L i^�@�

|�L? t|@?_@h_ ihhLht uhL4 @??�@* hi}hitt�L?t� OL�i�ihc |L hiT*�U@|i |�i hi}hitt�L?t �?

6h�i_4@? @?_ 5U��@h|3 E�bH2�c |�i �i�}�|t 4�t| Mi ?Lh4@*�3i_ t�U� |�@| |�i @�ih@}i

�i�}�| �t �?�|) uLh hi}hitt�L?t �? *i�i*tc @?_ t*�}�|*) *itt |�@? �?�|) uLh hi}hitt�L?t

�? h@|it Lu U�@?}i� �Lh4@*�3@|�L? �t �44@|ih�@* |L |�i �@*�_�|) Lu |�i �i|ihLtUi_@t|�

�U�|) |h@?tuLh4c M�| UL4T@h�tL?t Lu |�i i^�@|�L? t|@?_@h_ ihhLh uLh T�@ti�@�ih@}i

@?_ @??�@* hi}hitt�L?t 4�t| @UUL�?| uLh |�i ?Lh4@*�3@|�L? u@U|Lhc ���U� hitU@*it |�i

T�@ti�@�ih@}i i^�@|�L?t M) @ ?L?��?�| tU@*@h�

�? i @4T*i U*@h��it |�i �4T*�U@|�L?t Lu |�i ?Lh4@*�3@|�L?� 5�TTLti @? @??�@*

�@h�@M*i %| �t _�t|h�M�|i_ @t U�Efc j2�G |�@| �tc %| �t tih�@**) �?_iTi?_i?| @?_ ?Lh4@*

��|� 4i@? 3ihL @?_ �@h�@?Ui j2� 6hL4 ED�c |�i T�@ti @�ih@}i �@h�@M*i 7%� �t _�t|h�M�|i_

@t U�Efc j2*&2
�
�c ��ihi &2

�
' 2S2

�
*E2S� � ��� ,�i? |�L�}� |�i @??�@* �@h�@M*i %| �t

�L4LtUi_@t|�Uc |�i T�@ti @�ih@}i 7%� �t ?L|c @t �|t �@h�@?Ui _iTi?_t �TL? |�i T�@ti

.



*i?}|� S�� AL ULhhiU| |��t �i|ihLtUi_@t|�U�|)c 6h�i_4@? @?_ 5U��@h|3 E�bH2� �ti_

�i�}�|i_ *i@t| t^�@hit hi}hitt�L?tc ��ihi |�i �i�}�|t _iTi?_i_ L? &�� Wu |�i �i�}�|t

�@_ Mii? |�i i&�j |�i4ti*�itc |�i? |�i �i�}�|i_ ihhLht �? |�i hi}hitt�L? i^�@|�L?

�L�*_ �@�i Mii? _�t|h�M�|i_ @t Ei�}�� U�Efc j2� uLh 7%� hi}hitti_ L? @ UL?t|@?|� OL��

i�ihc 6h�i_4@? @?_ 5U��@h|3 E�bH2� d@?_ �||�i*_c #i4ih)c @?_ #�U! E�bbD� @t �i**o

�ti_ ?Lh4@*�3i_ �i�}�|t V� Et@)�c ��ihi V� ' &�*7& @?_ |�i ?Lh4@*�3@|�L? u@U|Lh 7& �t

|�i @TThL �4@|i t@4T*i 4i@? Lu &�� �iU@�ti 7& t�4T*) hitU@*it |�i i?|�hi �i�}�|i_

*i@t| t^�@hit hi}hitt�L?c |�i U�L�Ui Mi|�ii? &� @?_ V� _Lit ?L| @giU| ULi�U�i?| it|��

4@|itc |�i�h t|@?_@h_ ihhLhtc Lh |�i�h | �h@|�Lt� A�i i^�@|�L? t|@?_@h_ ihhLh �t @giU|i_c

|�L�}�c ?L|�?} |�@| V�7%� �t _�t|h�M�|i_ @t U�Efc j2*7&2�� A��tc uLh @ T�@ti�@�ih@}i

hi}hitt�L? it|�4@|i_ M) �i�}�|i_ *i@t| t^�@hit ��|� ?Lh4@*�3i_ �i�}�|tc |�i i^�@|�L?

t|@?_@h_ ihhLh 4�t| Mi 4�*|�T*�i_ M) 7& |L |h@?tuLh4 �| �?|L �?�|t UL4T@h@M*i |L |�Lti

Lu |�i i^�@|�L? t|@?_@h_ ihhLh uhL4 @ hi}hitt�L? ��|� @??�@* _@|@�

�Lh4@*�3@|�L? �@t UL?ti^�i?Uit uLh 6h�i_4@? @?_ 5U��@h|3<t T�@ti�@�ih@}i hi�

}hitt�L?tc ML|� �? *i�i*t @?_ �? h@|it�Lu�U�@?}i� 6Lh |�i T�@ti�@�ih@}i i^�@|�L? �? *i��

i*t dUL4T@h@M*i |L ES�oc 6h�i_4@? @?_ 5U��@h|3 E�bH2c T� 2H2� hiTLh| |�@| 	j �t D�DeI

uhL4 |�i hi}hitt�L? ��|� ?Lh4@*�3i_ �i�}�|t� �iU@�ti |�i 4i@? Lu |�i �??Lh4@*�3i_

�i�}�|t �t 7& ' ��H2Dc |�i 	j UL4T@h@M*i |L @??�@* hit�*|t �t D�DeI � ��H2D ' �f���I�

A�@| �t itti?|�@**) �f��SIc |�i �@*�i uLh 	j LM|@�?i_ �? ES�c �t�?} �??Lh4@*�3i_

�i�}�|i_ *i@t| t^�@hit� 5iUL?_c uLh |�i T�@ti�@�ih@}i i^�@|�L?t ��|� h@|it Lu U�@?}i

�? Ei�}�� 6h�i_4@? @?_ 5U��@h|3 E�bH2c A@M*i S�H�c |�i ?Lh4@*�3@|�L? u@U|Lh 7& �t H�ff

i @U|*)c ���U� �t U*Lti |L .�2fc |�i @�ih@}i Lu |�i �??Lh4@*�3i_ �i�}�|t� A��tc uLh |�i

	j Lu ���eI �? |�i R�?@*� h@|it�Lu�U�@?}i i^�@|�L? �? 6h�i_4@? @?_ 5U��@h|3 E�bH2c

T� 2H2�c |�i @U|�@* 	j UL4T@h@M*i |L @??�@* hit�*|t �t ���eI � H�f ' �f�.2I�

S �L?t|@?U) @?_ ,?UL4T@tt�?} ��|� #�gihi?| �i@t�hit Lu #@|@

Nt�?} |�i @_��t|4i?|t uhL4 5iU|�L? Dc 5iU|�L? S�� UL4T@hit it|�4@|i_ �@*�it Lu 	j

uhL4 @??�@* @?_ T�@ti�@�ih@}i 4L_i*t uLh N�k� 4L?i) _i4@?_ |L _i|ih4�?i |�i _��

hiU|�L? Lu �@h�@?Ui _L4�?@?Ui�e V@h�@?Ui _L4�?@?Ui �t @ ThLTih|) M@ti_ L? �?�t@4T*i

U@*U�*@|�L?tc @?_ �@h�@?Ui _L4�?@?Ui �t ?iUitt@h) uLh i?UL4T@tt�?}� 5iU|�L? S�� @*tL

TihuLh4t t�4�*@h UL4T@h�tL?t uLh L�|�Lu�t@4T*i U@*U�*@|�L?tc ��ihi _L4�?@?Ui �? hLL|

4i@? t^�@hi_ ihhLh E+�5,� �t ?iUitt@h) uLh uLhiU@t| i?UL4T@tt�?}( tii ,h�UttL?

E�bb2�� �?Ui UL4T@h@M*i �?�|t @?_ |�4i Tih�L_t @hi LM|@�?i_c |�i @??�@* 4L_i*t

U*i@h*) _L4�?@|i |�i T�@ti�@�ih@}i 4L_i*tc ML|� �? �@h�@?Ui @?_ �? +�5,� A�i?c

7Wkh vlwxdwlrq lv ixuwkhu frpsolfdwhg e| wkh gdwd0edvhg vhohfwlrq ri wkh skdvhv/ frqwudvwlqj zlwk

wkh dqqxdo prgho ehlqj �w dqg iruhfdvw wr gdwd dw �{hg 40|hdu lqwhuydov1 Krzhyhu/ Fdpsrv/ Hulfvvrq/

dqg Khqgu| +4<<3, vkrz wkdw wkh grplqdqw h�hfwv ri Iulhgpdq dqg Vfkzduw}*v skdvh dyhudjlqj

dsshdu wr eh fdswxuhg e| �{hg0ohqjwk skdvh dyhudjlqj/ vr wkh dqdo|vlv ehorz ljqruhv wkh frqvhtxhqfhv

ri hqgrjhqrxvo| vhohfwlqj wkh skdvhv1

H



5iU|�L? S�2 i�@*�@|it |�i 4L_i*t< t|@|�t|�U@* @?_ ?�4ih�U@* UL?t|@?U)� A�iti UL4�

M�?i_ hit�*|t @**L� hi�@ttitt4i?| Lu U*@�4t �? 6h�i_4@? @?_ 5U��@h|3 E�bb�� @?_

�||�i*_c #i4ih)c @?_ #�U! E�bbD��

S�� ,?UL4T@tt�?} @?_ BLL_?itt Lu 6�|

A@M*i � *�t|t UL4T@h@M*) tU@*i_ �@*�it Lu 	j @?_ +�5, uLh uL�h i^�@|�L?tG |�i T�@ti�

@�ih@}i i^�@|�L?t �? *i�i*t @?_ h@|it Lu }hL�|� uhL4 6h�i_4@? @?_ 5U��@h|3 E�bH2c

T� 2H2�c |�i �?�|�@* @??�@* 4L_i* E��c @?_ |�i |h@?t*@|i_ @??�@* 4L_i* E��� A��t

t�MtiU|�L? UL4T@hit |�iti |�L 4i@t�hit Lu �|c ML|� @UhLtt 4L_i*t @?_ @UhLtt t@4T*it�

`�i? it|�4@|i_ L�ih |�i �?�|�@* t@4T*i Lu �H.H��b.� Ei^���@*i?| |L T�@tit 2�

�S�c |�i @??�@* 4L_i*t E�� @?_ E�� �@�i ��h|�@**) �_i?|�U@* i^�@|�L? t|@?_@h_ ihhLht

E��e2eI @?_ ��efSI� @?_ t�Mt|@?|�@**) �@h�@?Ui�_L4�?@|i ML|� T�@ti�@�ih@}i i^�@�

|�L?tc ���U� �@�i i^�@|�L? t|@?_@h_ ihhLht Lu �f��SI @?_ �f�.DI hitTiU|��i*)� A�i

@??�@* 4L_i*t @*tL �@h�@?Ui�_L4�?@|i |�i T�@ti�@�ih@}i 4L_i*t ��i? it|�4@|i_ L�ih

|�i ?i� t@4T*i E�b.e��bb�� @?_ L�ih |�i i |i?_i_ t@4T*i E�H.H��bb��� �*4Lt| hi�

}@h_*itt Lu t@4T*i Tih�L_ Lh T@h|�U�*@h 4L_i*c |�i T�@ti�@�ih@}i 4L_i*<t i^�@|�L?

t|@?_@h_ ihhLh �t . Lh 4Lhi |�4it |�@| Lu |�i ULhhitTL?_�?} @??�@* 4L_i*c hi�iU|�?}

��t| �L� 4�U� Mi||ih |�i @??�@* 4L_i*t i T*@�? |�i _@|@ hi*@|��i |L |�i T�@ti�

@�ih@}i 4L_i*t� ��| t*�}�|*) _�gihi?|*)c hL�}�*) bHI Lu |�i hit�_�@* �@h�@|�L? �? @

T�@ti�@�ih@}i 4L_i* �t i T*@�?i_ M) i�|�ih @??�@* 4L_i*�

�t |��t UL4T@h�tL? t�L�tc |�i ,^��t E�� @?_ E�� �| u@h Mi||ih |�@? 6h�i_4@?

@?_ 5U��@h|3<t T�@ti�@�ih@}i i^�@|�L?t �? *i�i*t @?_ h@|it�Lu�U�@?}i� �?i TL|i?|�@*

i T*@?@|�L? �t |�i |hi@|4i?| Lu _)?@4�UtG E�� @?_ E�� �?ULhTLh@|i _)?@4�Ut _�hiU|*)c

��ihi@t 6h�i_4@? @?_ 5U��@h|3<t i^�@|�L?t _L ?L|� A�@| t@�_c |�i *@||ih _L �4T*�U�

�|*) @_��t| uLh _)?@4�Ut |�hL�}� T�@ti @�ih@}�?}c ���U� �tit Se _i}hiit Lu uhii_L4c

UL?|h@t|�?} ��|� L?*) �� _i}hiit Lu uhii_L4 uLh _)?@4�Ut �? E�� @?_ E��� W? |�@|

*�}�|c UL4T@h�tL? Lu |�i |�L T�@ti�@�ih@}i i^�@|�L?t ��|� |�i Et|@|�U� @??�@* ,?}*i�

Bh@?}ih hi}hitt�L?t E2� @?_ Ee� Lgiht @ t|@h! �?uihi?Ui� A�i i^�@|�L? t|@?_@h_ ihhLht

uLh |�Lti uL�h i^�@|�L?t @hi itti?|�@**) |�i t@4ic �4T*)�?} |�@| T�@ti @�ih@}�?} u@�*i_

i?|�hi*) �? �|t Lt|i?t�M*i T�hTLti Q |L hi4L�i |�i t�Lh|�h�? ��U|�@|�L?t �? |�i _@|@�

A�i �ht| ti| Lu +�5,t �? A@M*i � @hi LM|@�?i_ M) it|�4@|�?} i@U� 4L_i* L�ih �|t

�?�|�@* t@4T*i E��i�c T�@tit 2��Sc Lh �H.H��b.�� @?_ uLhiU@t|�?} L�ih |�i hi4@�?_ih

Lu |�i t@4T*i� 6Lh |�i *L?}it| 4@|U��?} uLhiU@t| t@4T*i ET�@tit �.�e2c Lh �b.e�

�bHH�c |�i @??�@* i^�@|�L?t _L4�?@|i |�i T�@ti�@�ih@}i i^�@|�L?t �? +�5,� A�i

h@|�L Lu +�5,t uLh ES� @?_ E�� �t L�ih Dc t�4�*@h |L |�i hit�*|t �?�t@4T*i� `�i?

|�i uLhiU@t| t@4T*i �t i |i?_i_ |�hL�}� �bb�c |�i +�5,t uLh |�i @??�@* 4L_i*t

�?Uhi@tiG 4@h}�?@**) uLh E�� @?_ _h@4@|�U@**) uLh E��� A�i U�@?}i �? +�5, uLh E��

@h�tit tL*i*) uhL4 |�@| i^�@|�L?<t TLLh 4i@t�hi Lu LTTLh|�?�|) ULt| E-7� @?_ @ *@U!

Lu @UUL�?|�?} uLh �?@?U�@* _ihi}�*@|�L?� +�5,t uLh |�i T�@ti�@�ih@}i 4L_i*t U@?

Mi UL4T�|i_ |�hL�}� L?*) T�@ti e2 E�bHD��bHH� MiU@�ti L?i hi}hittLh �? |�i T�@ti�

b



@�ih@}i 4L_i*t �t |�i |�L�t�_i_ }hL�|� h@|i CE7R n 7=�� W|t U@*U�*@|�L? uLh T�@ti e�

hi^��hit 7R n 7= uLh |�i E?L| )i| UL4T*i|i� T�@ti ee E�bb� L?�@h_�� 5|�**c |�i +�5,

L�ih �b.e��bb� uLh |�i @??�@* 4L_i* E�� �t 4�U� t4@**ih |�@? |�i i^�@|�L? t|@?_@h_

ihhLht @?_ +�5,t Lu |�i T�@ti�@�ih@}i 4L_i*t L�ih @?) Lu |�i t@4T*it�

��L�Ui Lu �?�|t uLh 	j U@? @giU| �?uihi?Ui� W? A@M*i �c 	j E@?_ +�5,� uLh |�i T�@ti�

@�ih@}i @?_ @??�@* i^�@|�L?t @hi �? UL4T@h@M*i �?�|t MiU@�ti |�i �?_ih*)�?} T�@ti�

@�ih@}i hi}hitt�L?t �ti_ �??Lh4@*�3i_ �i�}�|i_ *i@t| t^�@hit� �) UL?|h@t|c 6h�i_4@?

@?_ 5U��@h|3 E�bH2c T� 2H2� �ti_ ?Lh4@*�3i_ �i�}�|i_ *i@t| t^�@hitc @?_ 6h�i_4@?

@?_ 5U��@h|3 E�bb�� _�_ ?L| @UUL�?| uLh |�@| ?Lh4@*�3@|�L? �? |�i�h UL4T@h�tL?t

Lu T�@ti�@�ih@}i @?_ @??�@* 4L_i*t� �iU@�ti Lu |��t |iU�?�U@* ihhLhc 6h�i_4@? @?_

5U��@h|3 E�bb�c TT� eS�e.� �?ULhhiU|*) t|@|i_ |�@| |�i�h hi}hitt�L?t �@h�@?Ui�_L4�?@|i

|�Lti �? Oi?_h) @?_ ,h�UttL? E�bb��� +@|�ihc |�i UL?�ihti �t |h�ic @t A@M*i � t�L�t�

A�i hi*@|�L? Mi|�ii? @??�@* @?_ T�@ti�@�ih@}i _@|@ ThL��_it @? @__�|�L?@* 4i|�L_

uLh i�@*�@|�?} |�i @??�@* @?_ T�@ti�@�ih@}i 4L_i*tG |h@?tuLh4 |�i @??�@* 4L_i*t<

�||i_ @?_ uLhiU@t| �@*�it |L T�@ti @�ih@}it @?_ UL4T@hi |�Lti �@*�it _�hiU|*) ��|�

|�Lti uhL4 |�i T�@ti�@�ih@}i 4L_i*t� 6�}�hi � _Lit ThiU�ti*) |��t uLh |�i �?�|�@* @?�

?�@* 4L_i* E�� @?_ |�i T�@ti�@�ih@}i 4L_i* �? *i�i*tc ES�� 6�}�hi �@ T*L|t |�i @U|�@*c

�||i_c @?_ uLhiU@t| �@*�it L�ih |�i i |i?_i_ t@4T*i ET�@tit ��e��c @?_ 6�}�hi �S T*L|t

|�i ULhhitTL?_�?} hit�_�@*t @?_ uLhiU@t| ihhLht� 6�}�hit �K @?_ �_ @hi UL4T@h@M*i |L

6�}�hit �@ @?_ �S M�| T*L| �@*�it L�ih |�i uLhiU@t| t@4T*i @*L?i� A�i T�@ti�@�ih@}i

4L_i* }i?ih@**) �@t *@h}ih ihhLht |�@? |�i @??�@* 4L_i*c @? L�|UL4i UL?t�t|i?| ��|�

|�i UL4T@h�tL? Lu 6�}�hit e @?_ . �? Oi?_h) @?_ ,h�UttL? E�bb��� A�i T�@ti�@�ih@}i

4L_i*<t uLhiU@t| ihhLh �? T�@ti �. �t T@h|�U�*@h*) *@h}ic Mi�?} ?i@h*) 2fI� Nt�?} |�i

|h@?tuLh4i_ @??�@* 4L_i* E�� h@|�ih |�@? |�i �?�|�@* @??�@* 4L_i* E�� LM|@�?t @?

i�i? 4Lhi ThL?L�?Ui_ UL?|h@t| Mi|�ii? |�i @??�@* @?_ T�@ti�@�ih@}i hit�*|t�

A�i tiUL?_ ti| Lu +�5,t �? A@M*i � ?�4ih�U@**) t�44@h�3i |�i }h@T��U@* hit�*|t

�? 6�}�hi ��D �t ��|� |�i i@h*�ih UL4T@h�tL?tc |�i @??�@* 4L_i* E�� @*�@)t _L4�?@|it

|�i T�@ti�@�ih@}i 4L_i* ES� uLh 4@|U�i_ t@4T*itc hi�iU|�?} |�i t�Tih�Lh TihuLh4@?Ui

Lu |�i @??�@* 4L_i*� ��ih T�@tit �.�e�c |�i +�5, uLh |�i @??�@* 4L_i* �t ���D��I

MiU@�ti Lu |�i *@h}i L�|*�ih �? T�@ti e� E�bHH��bb��� �t ?L|i_ @ML�ic |�i T�@ti�

@�ih@}i 4L_i* U@??L| Mi |it|i_ uLh |�@| T�@ti�

S�2 Ait|t Lu �L?t|@?U)

Ait|t Lu UL?t|@?U) @hi @? @*|ih?@|��i 4i|h�U uLh @ttitt�?} |�i hi*@|��i �| Lu 4L_i*tc

tL |��t t�MtiU|�L? @?@*)3it |�i UL?t|@?U) Lu |�i T�@ti�@�ih@}i @?_ @??�@* 4L_i*t�

A�i @??�@* 4L_i*t E�� @?_ E�� ML|� u@�* |�i ��L� Thi_�U|��i�u@�*�hi @?_ O@?ti? T @o

|it|tc @?_ E�� u@�*t |�i UL�@h�@?Ui |it| @t �i**G tii A@M*i �� A�iti u@�*�hit hi�iU| |�i

4L_i*t< �?Uhi@ti_ �@h�@?Uit L�ih |�i ?i� @?_ i |i?_i_ t@4T*it� �) UL?|h@t|c |�i

8Ehfdxvh wkh dqqxdo prgho xvhg wkh vdpsoh 4;:;~4<:3 gxh wr odjjhg ydoxhv/ lwv skdvh0dyhudjh

�wwhg ydoxhv ehjlq lq skdvh 5/ qrw skdvh 41

�f



T�@ti�@�ih@}i 4L_i*t t�L� *�||*i i��_i?Ui Lu ?L?UL?t|@?U) L�ih |�i i |i?_i_ t@4T*i�

A�i @TT@hi?| UL?|h@_�U|�L? Mi|�ii? �@h�@?Ui _L4�?@?Ui @?_ UL?t|@?U) �@t @?

�44i_�@|i hitL*�|�L?� V@h�@?Ui @?_ +�5, _L4�?@?Ui UL4T@hi |�i �| Lu _�gihi?|

4L_i*t @UhLtt |�i t@4i t@4T*ic ��ihi@t |�i ��L�c UL�@h�@?Uic @?_ O@?ti? t|@|�t|�Ut

UL4T@hi |�i �| Lu @ }��i? 4L_i* @UhLtt _�gihi?| t@4T*it� 6�h|�ih4Lhic |�i TL�ih Lu

@ UL?t|@?U) |it| _iTi?_t ?L| L?*) L? |�i 4@}?�|�_i Lu |�i U�@?}i �? |�i ULi�U�i?|tc

M�| @*tL L? |�i �| Lu |�i 4L_i* @?_ L? |�i ?�4Mih Lu LMtih�@|�L?t @�@�*@M*i� A�i

@??�@* 4L_i*t �| |�i _@|@ �i** �? t@4T*ic |�i�h ULi�U�i?|t @hi ThiU�ti*) it|�4@|i_c

@?_ |�i uLhiU@t| Tih�L_ �@t @ *@h}i ?�4Mih Lu LMtih�@|�L?tG 2f uLh �b.e��bb�c Lh

@ML�| 2fI |�i ?�4Mih �? |�i �?�|�@* _@|@ti|� �L4M�?i_c |�iti ui@|�hit i?t�hi |�@|

|�i UL?t|@?U) |it|t �@�i ��}� TL�ih |L _i|iU| i�i? t4@** ?L?UL?t|@?U�it �? |�i @??�@*

4L_i*t� �L?�ihti*)c |�i T�@ti�@�ih@}i 4L_i*t �| TLLh*) �? t@4T*ic i^�@|�L? ES� �?

T@h|�U�*@h �t _i|iU|@M*) ?L?UL?t|@?| �? t@4T*i i�i? |�L�}� |�@| t@4T*i �t t4@**c @?_

|�i ?�4Mih Lu LMtih�@|�L?t uLhiU@t| �t t4@** EL?*) S�� A��tc u�h|�ih ?L?UL?t|@?U�it

�? |�i T�@ti�@�ih@}i 4L_i* @hi �@h_ |L _i|iU| t|@|�t|�U@**)�

��| tL4i��@| _�gihi?|*)c |�i ?�4ih�U@* @?_ t|@|�t|�U@* uLhiU@t| ThLTih|�it Lu @

4L_i* ?ii_ ?L| Mi |�i t@4iG |�i �@*�it Lu 	jc +�5,c @?_ |�i ��L� t|@|�t|�U _i4L?�

t|h@|i |��t _�t|�?U|�L?( tii ,h�UttL? E�bb2�� A�i T�@ti�@�ih@}i 4L_i* @TTi@ht UL?�

t|@?|c �? u@�h T@h| MiU@�ti �| �|t |�i _@|@ tL TLLh*)� A�i @??�@* 4L_i* �t t|@|�t|�U@**)

_i|iU|@M*) ?L?UL?t|@?| MiU@�ti �| �|t |�i _@|@ tL �i**�

A�i _�t|�?U|�L? Mi|�ii? t|@|�t|�U@* @?_ ?�4ih�U@* ThLTih|�it �@t �44i_�@|i �4�

T*�U@|�L?t uLh �?uihi?Uitc @t _�_ hitU@*�?} 	j �? 5iU|�L? S��� 5TiU��U@**)c |�i hit�*|t �?

A@M*i � @?_ 6�}�hi � @**L� @ hi�@ttitt4i?| Lu �||�i*_c #i4ih)c @?_ #�U! E�bbD�c

���U� |it|i_ uLh |�i UL?t|@?U) Lu ES� L�ih T�@tit �.�e2 d�b.���bHHo @?_ |�i UL?�

t|@?U) Lu E�� L�ih �b.S��bb�� Nt�?} ��L� @?_ UL�@h�@?Ui |it|tc �||�i*_c #i4ih)c

@?_ #�U! E�bbDc A@M*it ��.� uL�?_ |�@| ES� @TTi@ht UL?t|@?| ��ihi@t E�� _Lit ?L|�

W? UL?U*�_�?}c |�i) U*@�4i_G

� � � |�i ti| Lu it|�4@|it M@ti_ L? |�i T�@ti�@�ih@}i _@|@ @?_ |�i @TThL@U�

@_LT|i_ M) d6h�i_4@? @?_ 5U��@h|3 E�bH2�o @TTi@h |L ThL��_i @ hi@tL?�

@M*) }LL_ i T*@?@|�L? Lu T�@ti�@�ih@}i 4L?i) �L*_�?}t t�?Ui �b.Dc @|

*i@t| �?|�* |�i �ih) *@t| T�@ti ?L� @�@�*@M*i� �?_ tL4i uLh4@* |it|t Lu

t|@M�*�|) t�}}it| |�@| |�iti it|�4@|it @hi t|@M*i� W? UL?|h@t|c |�i it|�4@|it

M@ti_ L? @??�@* LMtih�@|�L?t @?_ |�i @TThL@U� @_LT|i_ M) dOi?_h) @?_

,h�UttL? E�bb��o _L ?L| ThL��_i @ t@|�tu@U|Lh) i T*@?@|�L? uLh |�i @??�@*

LMtih�@|�L?t @u|ih �b.D @?_ @TTi@h |L Mi ��}�*) �?t|@M*i� ET� �f�

A�iti �?uihi?Uit @hi �?ULhhiU| Lh 4�t*i@_�?}c uLh uL�h hi@tL?t� 6�ht|c ���*i |�i

@??�@* 4L_i* E�� �t t|@|�t|�U@**) *itt UL?t|@?| |�@? |�i T�@ti�@�ih@}i 4L_i* ES�c |�i

@??�@* 4L_i* ThL��_it @ u@h Mi||ih i T*@?@|�L? Lu T�@ti�@�ih@}i 4L?i) |�@? _Lit

|�i T�@ti�@�ih@}i 4L_i*( tii 6�}�hi �� �||�i*_c #i4ih)c @?_ #�U! E�bbD� UL?u�ti

��



}LL_?itt Lu �| @?_ UL?t|@?U)c ���U� @hi ?L| i^���@*i?| UL?UiT|t� 5iUL?_c |�i T�@ti�

@�ih@}i 4L_i*t @TTi@h t|@|�t|�U@**) UL?t|@?| �? u@�h T@h| MiU@�ti |�i) �| |�i _@|@

tL TLLh*)� 6Lh |�i T�@ti�@�ih@}i 4L_i* �? *i�i*tc |it|t Lu UL?t|@?U) L�|�Lu�t@4T*i

@hi u�h|�ih UL?|@4�?@|i_ MiU@�ti |�@| 4L_i* �t !?L�? |L Mi ?L?UL?t|@?| �?�t@4T*i�

A��h_c �? �||�i*_c #i4ih)c @?_ #�U! E�bbD�c UL4T@h�tL? Lu @??�@* @?_ T�@ti�@�ih@}i

4L_i*t �t M@ti_ L? 4�t4@|U�i_ t@4T*itc M�@t�?} |�i UL?t|@?U) |it|t �? u@�Lh Lu |�i

T�@ti�@�ih@}i 4L_i*t� A�i�h 6�}�hit �@c �Mc @?_ 2 Lu |�i 4L_i*t< uLhiU@t| ihhLht

tii4 �4Thitt��ic M�| |�i �Lht| TihuLh4@?Ui Lu |�i @??�@* 4L_i* �t L�ih _@|@ |�@|

|�i T�@ti�@�ih@}i 4L_i* _Lit ?L| @||i4T| |L Thi_�U|� 6L�h|�c �||�i*_c #i4ih)c @?_

#�U! E�bbD� �}?Lhi |�i iUL?L4�U UL?ti^�i?Uit Lu hi_i�?�?} |�i _iTi?_i?| �@h�@M*i�

W? T@h|�U�*@hc |�i) 4iU�@?�U@**) i |i?_i_ |�i @??�@* 4L_i* E�� ��i? |it|�?} �|t

UL?t|@?U) L�ih �b.D��bb�� Wu |�@| 4L_i* �t iUL?L4�U@**) i |i?_i_c @t �? E��c �|

TihuLh4t ^��|i hitTiU|@M*)�

. �L?U*�t�L?t

A�i Ui?|h@* hL*i Lu 4L?i) _i4@?_ hi*@|�L?t��Tt �? iUL?L4�U TL*�U) �@t t|�4�*@|i_

4@?) i4T�h�U@* t|�_�itc �?U*�_�?} |�Lti U�|i_ @ML�ic ���U� _i�i*LTi_ �@h�L�t i4�

T�h�U@* 4L_i*t Lu N�k� 4L?i) _i4@?_ �t�?} 6h�i_4@? @?_ 5U��@h|3<t @??�@* @?_

T�@ti�@�ih@}i _@|@� A��t T@Tih i�@*�@|it !i) 4L_i*t uhL4 |�Lti t|�_�itc i4T*L)�?}

|it|t Lu i?UL4T@tt�?} @?_ UL?t|@?U)� �? ��t|Lh�U@* ti^�i?Ui Lu @??�@* 4L_i*t �@t

*i_ |L @? i^��*�Mh��4 ULhhiU|�L? 4L_i* L? _@|@ |�hL�}� �bb�c ��ihi |�@| 4L_i* i?�

UL4T@ttit |�i i@h*�ih @??�@* 4L_i*t� A�@| 4L_i* @*tL U@T|�hit t@*�i?| ui@|�hit �?

|�i _@|@ uhL4 �b.D E|�i i?_ Lu 6h�i_4@? @?_ 5U��@h|3<t t@4T*i� |�hL�}� �bb� Q @

Tih�L_ ��|� h@_�U@* U�@?}it �? iUL?L4�U TL*�U)� A�i 4L_i*<t TihuLh4@?Ui L? |�i ?i�

_@|@ _iTi?_t _�hiU|*) �TL? ti?t�M*i iUL?L4�U U�L�Uit uLh i |i?_�?} |�i |�4i tih�it

Lu |�Lti _@|@ |L hi�iU| |�i�h @*|ihi_ 4i@t�hi4i?|� A�@| t@�_c |�i @??�@* 4L_i*c

��i|�ih 4iU�@?�t|�U@**) Lh iUL?L4�U@**) i |i?_i_c i T*@�?t |�i _@|@ u@h Mi||ih |�@?

|�i T�@ti�@�ih@}i 4L_i*t� A��t hit�*| �L*_t L�ih |�i �||i_ t@4T*i @?_ uLhiU@t| Ti�

h�L_t( @?_ �| �L*_t hi}@h_*itt Lu ��i|�ih L�|UL4it @hi UL4T@hi_ @UhLtt |�i _�gihi?|

_@|@ti|t L? @ �?�uLh4 4i|h�Uc Lh ��i|�ih |�i L�|UL4it uhL4 |�i @??�@* 4L_i* @hi

|h@?tuLh4i_ �?|L T�@ti @�ih@}it @?_ |�i? UL4T@hi_ ��|� |�i L�|UL4it uhL4 |�i

T�@ti�@�ih@}i 4L_i*t� A�i hi4@�?�?} ?L?UL?t|@?U) �? |�i iUL?L4�U@**) i |i?_i_

@??�@* 4L_i* �?_�U@|it |�i ��}� TL�ih Lu UL?t|@?U) |it|t �? �i**��||�?} 4L_i*tc @?_

�| TL�?|t |L |�i TLtt�M�*�|) Lu u�h|�ih ThL}hitt �? 4L_i* tTiU��U@|�L?�

�2



A@M*i �� ,t|�4@|i_ ,^�@|�L? 5|@?_@h_ ,hhLht E	j�c +�5,tc
@?_ �L?t|@?U) 5|@|�t|�Ut uLh ��@ti�@�ih@}i @?_ �??�@* �L_i*t

5|@|�t|�U ��@ti�@�ih@}i #@|@ �??�@* #@|@
dT�@ti LMtih�@|�L?t wL}�*i�i* BhL�|��h@|i W?�|�@* Ah@?t*@|i_
�? Mh@U!i|to 4L_i* ES� 4L_i* 4L_i* E�� 4L_i* E��

	j
d2��So �H.H��b.� �f��S �f�.D ��e2e ��efS
d�.�eeo �b.e��bb� 2��.f 2H��. 2�b�D 2�See
d2�eeo �H.H��bb� �f�bD �2�S. ��b�� ��S22

+�5,G Lh�}�?@* _@|@
d�.�e2o �b.e��bHH ���b� 2f�.S S�.Df 2�Seb
d�.�eeo �b.e��bb� � � 2H��2D 2�.D.

+�5,G 6�}�hi �
d���So �f��D � � �
d2��So �f��b � ���eS �
d�.�e2o �e�.D � S���f �
d�.�e�o � � ���D�� �

��L� t|@|�t|�U
�@*�i ��.� ��2HW D�efWW 2�.�WW

R��@*�i f��D�S f�f��b f�ffff f�fff.
_i}hiit Lu uhii_L4 ESc �f� ESc 2b� E2fc H.� E2fc HD�

�L�@h�@?Ui t|@|�t|�U
�@*�i f��f ��f� e�bDWW ����
R��@*�i f�H.�S f�efSD f�ffff f�2�e2
_i}hiit Lu uhii_L4 Eec �2� Eec ��� E�fc bD� E�fc bD�

O@?ti? t|@|�t|�U
a| ��.� ���f 2�DH ��b�
T @o f�2H f�DHW f�HSWW f�H2WW

�L|itG
�� �** �@*�it Lu 	j @?_ +�5, @hi �? TihUi?|�
2� w�t|i_ _@|it ULhhitTL?_ |L it|�4@|�L? Tih�L_t EuLh 	j� @?_ uLhiU@t| Tih�L_t EuLh

|�i +�5,��
�� ��@ti LMtih�@|�L?t @TTi@h �? t^�@hi Mh@U!i|t� 6Lh 	jc |�i *�t|i_ T�@ti LM�

tih�@|�L?t @hi |�i *�|ih@* i^���@*i?|t |L |�i )i@ht *�t|i_� A�i @U|�@* t@4T*it uLh |�i
T�@ti�@�ih@}i 4L_i*t @hi ���Sc �.�e2c @?_ ��e2 uLh |�i *L}�*i�i* 4L_i*c @?_ 2��Sc �.�
e2c @?_ 2�e2 uLh |�i }hL�|��h@|i 4L_i*� 6Lh |�i +�5,tc |�i *�t|i_ T�@ti LMtih�@|�L?t
@hi |�i *�|ih@* i^���@*i?|t |L |�i )i@ht *�t|i_ @?_ @hi @*tL |�i @U|�@* t@4T*it� +�5,t
@?_ 	j<t uLh T�@ti�@�ih@}i t@4T*it @hi UL?�ih|i_ |L @??�@* �?�|t uLh UL4T@h@M�*�|)�

e� 5|@|�t|�Ut uLh |it|�?} UL?t|@?U) @hi U@*U�*@|i_ L�ih T�@tit ��e2 @?_ 2�e2 uLh
|�i T�@ti�@�ih@}i i^�@|�L?t �? *i�i*t @?_ }hL�|� h@|it @?_ L�ih �H.H��bb� uLh |�i
@??�@* i^�@|�L?t�

��



0 10 20 30 40

.2

.4

.6

.8

1 (a)
actual
fitted and forecast values from (1)
fitted and forecast values from (6)

36 38 40 42 44
.5

.6

.7

.8

.9

1 (b)

actual
forecast values from (1)
forecast values from (6)

0 10 20 30 40
-.1

0

.1

.2 (c)
residuals from (1)
residuals from (6)

36 38 40 42 44
-.1

0

.1

.2 (d)

forecast residuals from (1)
forecast residuals from (6)

6�}�hi �G �U|�@*c �||i_c @?_ uLhiU@t| �@*�it uLh �i*LU�|)c @?_ |�i ULhhitTL?_�?} hit�_�
�@*t uhL4 @??�@* E� �� @?_ T�@ti�@�ih@}i E� �� i^�@|�L?t �? @ UL44L? T�@ti 4@TT�?}�

�e



+iuihi?Uit
Dww�hog/ F1 O1 I1/ G1 Ghphu|/ dqg Q1 Z1 Gxfn +4<<8, _Hvwlpdwlqj wkh XN Ghpdqg iru Prqh|

Ixqfwlrq= D Whvw ri Wzr Dssurdfkhv%/ plphr/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Eulvwro/
Eulvwro/ Hqjodqg/ Qryhpehu1

Fdpsrv/ M1/ Q1 U1 Hulfvvrq/ dqg G1 I1 Khqgu| +4<<3, _Dq Dqdorjxh Prgho ri Skdvh0dyhudjlqj
Surfhgxuhv%/ Mrxuqdo ri Hfrqrphwulfv/ 76/ 6/ 5:8~5<51

Fkrz/ J1 F1 +4<93, _Whvwv ri Htxdolw| Ehwzhhq Vhwv ri Frh�flhqwv lq Wzr Olqhdu Uhjuhvvlrqv%/
Hfrqrphwulfd/ 5;/ 6/ 8<4~9381

Grruqln/ M1 D1/ dqg G1 I1 Khqgu| +4<<9, SfJlyh Surihvvlrqdo <13 iru Zlqgrzv/ Lqwhuqdwlrqdo Wkrp0
vrq Sxeolvklqj/ Orqgrq1

Hulfvvrq/ Q1 U1 +4<<5, _Sdudphwhu Frqvwdqf|/ Phdq Vtxduh Iruhfdvw Huuruv/ dqg Phdvxulqj Iruhfdvw
Shuirupdqfh= Dq H{srvlwlrq/ H{whqvlrqv/ dqg Looxvwudwlrq%/ Mrxuqdo ri Srolf| Prgholqj/ 47/ 7/
798~7<81

Hulfvvrq/ Q1 U1/ G1 I1 Khqgu|/ dqg N1 P1 Suhvwzlfk +4<<;d, _Wkh Ghpdqg iru Eurdg Prqh| lq wkh
Xqlwhg Nlqjgrp/ 4;:;~4<<6%/ Vfdqglqdyldq Mrxuqdo ri Hfrqrplfv/ 433/ 4/ iruwkfrplqj1

Hulfvvrq/ Q1 U1/ G1 I1 Khqgu|/ dqg N1 P1 Suhvwzlfk +4<<;e, _Iulhgpdq dqg Vfkzduw} +4<;5,
Uhylvlwhg= Dvvhvvlqj Dqqxdo dqg Skdvh0dyhudjh Prghov ri Prqh| Ghpdqg iru wkh Xqlwhg
Nlqjgrp%/ Lqwhuqdwlrqdo Ilqdqfh Glvfxvvlrq Sdshu Qr1 94-/ Erdug ri Jryhuqruv ri wkh
Ihghudo Uhvhuyh V|vwhp/ Zdvklqjwrq/ G1F1/ Pdufk/ dydlodeoh rq wkh ZruogZlgh Zhe dw
zzz1erj1iue1ihg1xv2sxev2ligs24<<;294-2ghidxow1kwp1

Hvfuledqr/ D1 +4<;8, _Qrq0olqhdu Huuru0fruuhfwlrq= Wkh Fdvh ri Prqh| Ghpdqg lq wkh X1N1 +4;:;~
4<:3,%/ plphr/ Xqlyhuvlw| ri Fdoliruqld dw Vdq Glhjr/ Od Mrood/ Fdoliruqld/ Ghfhpehu1

Iulhgpdq/ P1/ dqg D1 M1 Vfkzduw} +4<;5,Prqhwdu| Wuhqgv lq wkh Xqlwhg Vwdwhv dqg wkh Xqlwhg Nlqj0
grp= Wkhlu Uhodwlrq wr Lqfrph/ Sulfhv/ dqg Lqwhuhvw Udwhv/ 4;9:~4<:8/ Xqlyhuvlw| ri Fklfdjr
Suhvv/ Fklfdjr1

Iulhgpdq/ P1/ dqg D1 M1 Vfkzduw} +4<<4, _Dowhuqdwlyh Dssurdfkhv wr Dqdo|}lqj Hfrqrplf Gdwd%/
Dphulfdq Hfrqrplf Uhylhz/ ;4/ 4/ 6<~7<1

Kdqvhq/ E1 H1 +4<<5, _Whvwlqj iru Sdudphwhu Lqvwdelolw| lq Olqhdu Prghov%/ Mrxuqdo ri Srolf| Prg0
holqj/ 47/ 7/ 84:~8661

Khqgu|/ G1 I1 +4<<8, G|qdplf Hfrqrphwulfv/ R{irug Xqlyhuvlw| Suhvv/ R{irug1

Khqgu|/ G1 I1/ dqg Q1 U1 Hulfvvrq +4<;6, _Dvvhuwlrq Zlwkrxw Hpslulfdo Edvlv= Dq Hfrqrphwulf
Dssudlvdo ri cPrqhwdu| Wuhqgv lq = = = wkh Xqlwhg Nlqjgrp* e| Plowrq Iulhgpdq dqg Dqqd
Vfkzduw}%/ lq Prqhwdu| Wuhqgv lq wkh Xqlwhg Nlqjgrp/ Edqn ri Hqjodqg Sdqho ri Dfdghplf
Frqvxowdqwv/ Sdqho Sdshu Qr1 55/ Edqn ri Hqjodqg/ Orqgrq/ Rfwrehu/ 78~4341

Khqgu|/ G1 I1/ dqg Q1 U1 Hulfvvrq +4<<4, _Dq Hfrqrphwulf Dqdo|vlv ri X1N1 Prqh| Ghpdqg lq
Prqhwdu| Wuhqgv lq wkh Xqlwhg Vwdwhv dqg wkh Xqlwhg Nlqjgrp e| Plowrq Iulhgpdq dqg Dqqd
M1 Vfkzduw}%/ Dphulfdq Hfrqrplf Uhylhz/ ;4/ 4/ ;~6;1

Khqgu|/ G1 I1/ dqg M10I1 Ulfkdug +4<;5, _Rq wkh Irupxodwlrq ri Hpslulfdo Prghov lq G|qdplf
Hfrqrphwulfv%/ Mrxuqdo ri Hfrqrphwulfv/ 53/ 4/ 6~661

Mxgg/ M1 S1/ dqg M1 O1 Vfdgglqj +4<;5, _Wkh Vhdufk iru d Vwdeoh Prqh| Ghpdqg Ixqfwlrq= D Vxuyh|
ri wkh Srvw04<:6 Olwhudwxuh%/ Mrxuqdo ri Hfrqrplf Olwhudwxuh/ 53/ 6/ <<6~43561

Orqjerwwrp/ D1/ dqg V1 Kroo| +4<;8, _Hfrqrphwulf Phwkrgrorj| dqg Prqhwdulvp= Surihvvru Iulhg0
pdq dqg Surihvvru Khqgu| rq wkh Ghpdqg iru Prqh|%/ Glvfxvvlrq Sdshu Qr1 464/ Orqgrq
Exvlqhvv Vfkrro/ Orqgrq/ Hqjodqg/ Iheuxdu|1

Pl}rq/ J1 H1/ dqg M10I1 Ulfkdug +4<;9, _Wkh Hqfrpsdvvlqj Sulqflsoh dqg lwv Dssolfdwlrq wr Whvwlqj
Qrq0qhvwhg K|srwkhvhv%/ Hfrqrphwulfd/ 87/ 6/ 98:~9:;1
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