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DEVWUDFW

H{lvwlqj olwhudwxuh ljqruhv dgdswdwlrq uhvsrqvhv wr h{whuqdo h�hfwv zklfk/ lq

wxuq/ d�hfw wkh ghvljq ri dssursuldwh lqwhuqdol}dwlrq lqvwuxphqwv1 Zh xvh jhq0

hudo htxloleulxp qxphulfdo vlpxodwlrq prghov edvhg rq RHFG dqg XN gdwd

wr dqdo|}h wkh vljql�fdqfh ri wkhvh uhvsrqvhv wr frqjhvwlrq h{whuqdolwlhv/ dqg

dujxh wkdw wkh| qhhg wr eh wdnhq lqwr dffrxqw lq ghvljqlqj lqwhuqdol}dwlrq lq0

vwuxphqwv1 Zh frqvlghu oderu0ohlvxuh/ uhjlrqdo oderu prelolw| dqg krxvh sulfh

uhvsrqvhv wr frqjhvwlrq h{whuqdolwlhv1 Uhvxowv vkrz wkdw qrw wdnlqj dgdswdwlrq

uhvsrqvhv wr hqylurqphqwdo gdpdjh lqwr dffrxqw fdq vhulrxvo| plvohdg dqdo|}hv

ri wkh frqvhtxhqfhv ri lqwhuqdol}lqj h{whuqdolwlhv1 Li dgdswdwlrq lv suhvhqw/ h{0

whuqdolwlhv zloo eh sduwldoo| lqwhuqdol}hg/ wkh jdlqv iurp lqwhuqdol}dwlrq zloo eh

vpdoohu/ dqg d vlpsoh lqwhuqdol}dwlrq wd{ fdofxodwhg dv li dgdswdwlrq zhuh qrw

suhvhqw zloo w|slfdoo| ryhufruuhfw iru wkh h{whuqdolw|1
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W Hduolhu yhuvlrqv ri wklv sdshu kdyh ehhq suhvhqwhg dw wkh QEHU Vxpphu

Lqvwlwxwh Phhwlqj rq Sxeolf Srolf| dqg wkh Hqylurqphqw +Dxjxvw 607/ 4<<;,

dqg dw vhplqduv dw wkh xqlyhuvlwlhv ri Zhvwhuq Rqwdulr dqg Zduzlfn/ dqg dw wkh

Lqglud Jdqgkl Lqvwlwxwh iru Ghyhorsphqw Uhvhdufk/ Erped|1 Zh duh judwhixo

wr wkh HVUF iru �qdqfldo vxssruw/ dqg wr Gdylg Dqgroidwwr/ Udjkdy Mkd/

Shwhu Odz/ Nlulw Sdulnk/ dqg Fduor Shuurql iru vxjjhvwlrqv dqg glvfxvvlrqv1 Lw

zdv Nlulw Sdulnk zkr vxjjhvwhg zh xvh wkh whup dgdswdwlrq wr ghvfuleh wkh

skhqrphqd zh glvfxvv1

Fruuhvsrqghqfh= Olvdqgur Deuhjr/ Fhqwuh iru wkh Vwxg| ri Joredolvdwlrq dqg

Uhjlrqdolvdwlrq/ Xqlyhuvlw| ri Zduzlfn/ Fryhqwu| FY7 :DO/ XN1 Who1= .77
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4Rwkhu olwhudwxuh h{dplqhv wkh h�hfwv ri frqjhvwlrq h{whuqdolwlhv rq uhvlghqwldo odqg xvh/ hpskd0

vl}lqj wkh glvwruwlrq lq odqg pdunhwv fuhdwhg e| wkhp +h1j1 Duqrww dqg PdfNlqqrq/ 4<:;> Khqghuvrq/

4<:8> Vrorz/ 4<:6,1 Vxoolydq +4<;6d/ 4<;6e,/ lq sduwlfxodu/ h{whqgv suhylrxv odqg0xvh prghov e| lq0

foxglqj d oderu ghpdqg vhfwru dqg frqvlghulqj qrw rqo| uhvlghqwldo odqg exw dovr lqgxvwuldo dqg

wudqvsruwdwlrq odqg/ vkrzlqj wkdw xqsulfhg frqjhvwlrq h{whuqdolwlhv glvwruw krxvlqj/ odqg dqg od0

eru pdunhwv/ zklfk/ lq wxuq/ jhqhudwh lqh�flhqflhv lq frpprglw| pdunhwv1 Qrqh ri wklv olwhudwxuh/

krzhyhu/ frqvlghuv wkh dgdswdwlrq h�hfwv rq lqvwuxphqw ghvljq zh vwuhvv khuh1

5Uhfhqw hfrqrphwulf lwhudwxuh h{soruhv xqlqwhqghg frqvhtxhqfhv ri hqylurqphqwdo srolf|/ exw

grhv qrw pdnh wkh olqn wr wkh ghvljq ri lqwhuqdol}dwlrq phdvxuhv wkdw zh pdnh khuh1 Ndkq +4<<;,/
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@UUh�i |L �L�ti�L*_t E�4T*�U�|*) |�hL�}� L�?iht��T Lu |�i � i_ u@U|Lh� �? *�4T�t�4

uLh4�
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ti?t�|���|) @?@*)3it L? |�iti T@h@4i|ih �@*�it�

A@M*it D @?_ S hiTLh| 4L_i* hit�*|t L? |�i �4T@U| Lu �?|ih?@*�3@|�L? |@ it �?

|�i Thiti?Ui Lu �L�ti Th�Ui U�@?}itc ��|� @?_ ��|�L�| @_@T|@|�L? hitTL?tit� A@M*i

. UL4T@hit |�i4 ��|� |�i ULhhitTL?_�?} ?L �L�ti Th�Ui U@tit� +it�*|t �? A@M*i D

L?Ui @}@�? t�L� |�@| �?ULhTLh@|�?} @_@T|@|�L? hitTL?tit t�@hT*) hi_�Uit LT|�4@* |@ 

h@|it� A�i Thiti?Ui Lu @_@T|��i �L�ti Th�Ui hitTL?tit @*tL t�Mt|@?|�@**) hi_�Uit |�i

�i*u@hi }@�?t uhL4 �?|ih?@*�3@|�L? @?_ 4�}h@|�L? L�| Lu |�i �hM@? @hi@t� A��t �t |�i

hit�*| Lu �L�ti Th�Uit u@**�?} �? |�i U�|�it @?_ h�t�?} �? h�h@* @hi@t @t |h@?t�| |�4i

�t |@ i_ @?_ TiLT*i 4L�i L�| Lu |�i U�|�it� A��t 4L�i4i?| �? �L�ti Th�Uit U@�tit

�b



A@M*i DG �L_i* , Tih�4i?|t L? W?|ih?@*�3�?} �L?}it|�L? , |ih?@*�|�it

��|� +i}�L?@* OL�ti �h�Ui ,giU|t

�� 5TiU��U@|�L? Lu M@ti U@ti

Nk B#� EM�**�L? TL�?_t� .ff

5�@hi Lu *@MLh �? U�|�it f�S

�L?}it|�L? +i*@|i_ #@4@}i EM�**�L? TL�?_t� .f

5�@hi Lu w@MLh �? ?@|�L?@* �?UL4i f�SH

5�@hi Lu ?@|�L?@* �L�t�?} �@*�i

|ih4t �? �hM@? @hi@ f�Df

5�@hi Lu �L�t�?} �? Thiuihi?Uit f�2f

�� W?|ih?@*�3@|�L? ��|� �_@T|@|�L? +itTL?tit EI�

�T|�4@* A@ +@|i L? NhM@? w@MLh 2�.

B@�?t uhL4 W?|ih?@*�3@|�L?W f�f�

��@?}i �? w@MLh �? ��|�it ����

�� W?|ih?@*�3@|�L? ��|�L�| �_@T|@|�L? +itTL?tit EI�

�T|�4@* A@ +@|i L? NhM@? w@MLh 2D�D

B@�? uhL4 W?|ih?@*�3@|�L?W ��f

��@?}i �? w@MLh �? ��|�it ��e��

W O�U!t�@? ,V @t @ I Lu B#��

2f



A@M*i SG 5i?t�|���|) �?@*)tit Lu |�i �L_i* ��|�

+i}�L?@* OL�ti �h�Ui ,giU|t

�� �*|ih?@|��i �@h@4i|ih �L?�}�h@|�L?t

V@*�i Lu 5�@hi Lu

kL � qC #@4@}i *@MLh �?

EI Lu B#�� U�|�it

�@ti � f�SH 2�f f�H �f f�S

�@ti 2 f�SH ��D f�. �f f�S

�� W?|ih?@*�3@|�L? W4T@U|t ��|� �_@T|@|�L? EI�
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ì*u@hi ��@?}i ��@?}i

B@�?W �? �L
M �? �-

M

�@ti � ��D �2f�H �.�D

�@ti 2 f�.� ����b 2e�f

W O�U!t�@? }@�?t @t @ I Lu B#��

2�



A@M*i .G �L4T@h�?} +it�*|t Lu W?|ih?@*�3@|�L? ��|� @?_ ��|�L�| OL�ti �h�Ui ,giU|t

�? �@tit ��ihi �_@T|@|�L? +itTL?tit �hi �hiti?|

EI�
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M) �?_�t|h) EU*i@? @?_ _�h|)�� ì |@!i |�i _�h|) �?_�t|h) |L UL?t�t| Lu 4@?�u@U|�h�?}

@?_ |h@?tTLh| @U|���|�itc ���U� �L�?|*) @UUL�?| uLh @TThL �4@|i*) 2DI Lu Nk B#��
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ì*u@hi }@�?W uhL4 �?t|�|�|�?}

L?*) LT|�4@* ThL_�U|�L? |@ f�ff. f�f2�
�T|�4@* ThL_�U|�L? |@ h@|i L?
t L
( ��i? ?L *@MLh t�Mt�_) �t �ti_ 2�� ��S

�T|�4@* ThL_�U|�L? |@ ��i?
t�Mt�_) |L uL� �t �ti_ e�2D e��H
�T|�4@* t�Mt�_) h@|i L? uL� 2�e f�SD

W O�U!t�@? ,V @t @ I Lu B#��

2H



�ti_ �? �ihhL?� @?_ `�}*ic �bbe�c �i U@? t�4�*|@?iL�t*) U@*�Mh@|i |�i 4L_i* |L @?

�?�|�@* i?_L�4i?| Lu i?��hL?4i?|@* ^�@*�|) E 7'� @?_ @ t�@hi T@h@4i|ih L? i?��hL?�

4i?|@* ^�@*�|) �? Thiuihi?Uit� W? |�i ThLUittc �i U�LLti �?�|t t�U� |�@| |�i 4@h}�?@*

�@*�@|�L? Lu i?��hL?4i?|@* ^�@*�|) �t �?�|) �? ML|� hi}�L?t�

A@M*i H E�@h| �� Thiti?|t @?_ t�44@h�3it |�i T@h@4i|iht @?_ _@|@ �i �ti �? @

ThL_�U|�L?�M@ti_ _@4@}i 4L_i*� A�i hit�*|t t�L� t4@**ih _�gihi?Uit Mi|�ii? |�i

@_@T|@|�L? @?_ ?L�@_@T|@|�L? hitTL?ti U@tit� �L|i |�@| @ |�i �ti Lu L?*) @ |@ 

L? _�h|) L�|T�| )�i*_t L?*) T@h| Lu |�i }@�?t @U��i�@M*i |�hL�}� �?|ih?@*�3@|�L?� AL

@U��i�i u�** }@�?tc @ t�Mt�_) L? �hM@? *@MLh 4�t| Mi i4T*L)i_ EA@M*i Hc �@h| ��� �t

�?_�U@|i_ i@h*�ihc |��t �t MiU@�ti �Lh!iht 4@!i _iU�t�L?t L? 4�}h@|�L? L? |�i M@t�t

Lu @�ih@}i h@|�ih |�@? 4@h}�?@* Et4@**ih� _@4@}ic ���U� U@�tit |LL 4@?) TiLT*i |L

*i@�i |�i U�|�it �u L?*) @ ThL_�U|�L? |@ �t �ti_��e ì ?L|i |�@| |�i �ti Lu @ t�Mt�_)
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