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Devwudfw

Zh �qg wkdw ~ frqwudu| wr frpprq shufhswlrq ~ frrshudwlrq dv htxloleulxp

ri wkh lq�qlwho| uhshdwhg glvfrxqwhg Sulvrqhu*v Glohppd lv lq pdq| uhohydqw fdvhv

qrw yhu| sodxvleoh= Iru d vljql�fdqw vxevhw ri wkh sd|r�0glvfrxqw idfwru sdudp0

hwhu vsdfh/ doo frrshudwlrq htxloleuld duh vwulfwo| ulvn grplqdwhg +lq wkh vhqvh ri

Kduvdq|l dqg Vhowhq/ 4<;;, e| qrq0frrshudwlrq1 Zh ghulyh dq hdv|0wr0fdofxodwh

fulwlfdo ohyho iru wkh glvfrxqw idfwru �W ehorz zklfk wklv kdsshqv/ dqg dujxh lw lv d

ehwwhu phdvxuh iru wkh %olnholkrrg% ri frrshudwlrq wkdq wkh fulwlfdo ohyho � ? �
W dw

zklfk frrshudwlrq lv vxssruwdeoh lq htxloleulxp1 Wkh uhvxowv dsso| wr rwkhu jdphv

vkdulqj wkh vwudwhjlf vwuxfwxuh ri wkh Sulvrqhu*v Glohppd +lpsolflw2uhodwlrqdo frq0

wudfwv/ sxeolf jrrgv jdphv/ hwf1,1 Zh looxvwudwh rxu pdlq uhvxow iru frooxvlrq htxl0

oleuld lq wkh uhshdwhg Frxuqrw gxrsro|1

MHO Fodvvl�fdwlrq Qxpehuv= F:5

�Zh dssuhfldwh vxjjhvwlrqv dqg uhpdunv e| Hulf ydq Gdpph/ Fkulvwldq Hzhukduw/ Gdylg Ohylqh/

Sh|wrq \rxqj dqg ydulrxv vhplqdu sduwlflsdqwv lq Ehunhoh|/ Pdqqkhlp/ Vwdqirug dqg Vwrfnkrop1 Wklv

surmhfw kdv ehhq vxssruwhg e| judqwv iurp wkh GIJ +EO74;2704, iru Eorqvnl/ dqg iurp wkh Hxurshdq

Frpplvvlrq +HJHPWSV2UWQ, iru Vsdjqror1
|Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Pdqqkhlp/ Vhplqdujhe�dxgh D 8/ G09;464 Pdqqkhlp/

Jhupdq|> whohskrqh= .7<0+3,95404;404;:9> id{= .7<0+3,95404;404;:71 h0pdlo fruuhvsrqghqfh=

eorqvnlCuxppv1xql0pdqqkhlp1gh

}Xqlyhuvlw| ri Pdqqkhlp/ Vwrfnkrop Vfkrro ri Hfrqrplfv/ dqg FHSU1

�



� W?|hL_�U|�L?

�L?t�_ih |�i uL**L��?} tTiU��U@|�L? Lu @ �h�tL?ih<t #�*i44@ }@4ic _i?L|i_ M) Kc ��ihi

@ 	 .

�
�

K S _

S
�

�

@
�f

�

_
�f

�

@

.

�

.

�

�Lt| t|�_i?|t �? tLU�@* tU�i?Uit @hi t�L�? @ t�4�*@h }@4i @| tL4i TL�?| �? |�i�h �ht|

)i@htc @?_ @hi |L*_ |�i u@4L�t t|Lh) @ML�| |�L Th�tL?iht �?�i?|i_ M) �*Mih| A�U!ih �?

�bDf uLh @ ti4�?@h �? |�i Tt)U�L*L}) _iT@h|4i?| �? 5|@?uLh_� A�i) *i@h? |�@| K �t @

_L4�?@?Ui tL*�@M*i }@4i @?_ |�@| |�i t|h@|i}) ThL�*i ( G' E_c _� �t |�i �?�^�i T�hi

t|h@|i}) i^��*�Mh��4 TL�?|c @*|�L�}� Mi�?} t|h�U|*) �@hi|L�_L4�?@|i_ M) |�i t|h@|i})

ThL�*i � G' ESc S��

w@|ih L? �? |�i�h U�hh�U�*�4c tL4i Lu |�iti t|�_i?|t @*tL *i@h? |�@| �u T*@)iht @hi

t��U�i?|*) T@|�i?|c |��t _�*i44@ U@? Mi L�ihUL4i M) hiTi@|i_ �?|ih@U|�L?� A�i 4Lt|

uhi^�i?|*) �ti_ 4L_i* |L uLh4�*@|i |��t �@) Lu �� �?} |�i _�*i44@� �t |�i �?�?�|i*)

hiTi@|i_ t�Tih}@4i ��|� UL44L? _�tUL�?| u@U|Lh Bc _i?L|i_ M) K EB� Ei�}� 6h�i_4@?c

�b.��c ��ihi ULLTih@|�L? U@? Mi t�TTLh|i_ �? t�M}@4i TihuiU| i^��*�Mh��4 @t *L?} @t

T*@)iht< _�tUL�?| u@U|Lh �t @ML�i |�i *L�ih ML�?_ B |�@| i^�@*�3it t�Lh| h�? }@�?t @?_

E4@ �4@*� *L?} h�? *Lttit uhL4 _iuiU|�?}� W? L�h i @4T*ic ULLTih@|�L? �t t�TTLh|@M*i @t

i^��*�Mh��4 Mi�@��Lh �? K EB� @t *L?} @t B � B G' �

�
�� W? @TT*�U@|�L?t |��t *L�ih ML�?_ B �t

Lu|i? �ti_ @t @? E�?�ihti� �?_i Lu �L� T*@�t�M*i ULLTih@|�L? �t �? @ }��i? i?��hL?4i?|�

A�i *�|ih@|�hi L? hi?i}L|�@|�L?�ThLLu?itt �@t t�L�? |�@| |��t UL?U*�t�L? _Lit ?L|

U�@?}i �u �i hi^��hi UL?|�?�@|�L? t|h@|i}�it ?L| |L Mi �@hi|L�_L4�?@|i_ Ei�}� �@?

#@44ic �bHb�� `�@| U@? L?i t@) 4Lhi @ML�| t�U� @ �i**��?_iht|LL_ }@4iq

��h �Lh! Lh�}�?@|it uhL4 |�L t�4T*i LMtih�@|�L?tG E�� A�i *L�ih ML�?_ B _Lit ?L|

_iTi?_ L? |�i T@h@4i|ih @ Lu |�i t|@}i }@4i� E��� A�i T@h@4i|ih @ 4@) Lh t�L�*_

�?��i?Ui T*@)iht< ThLTi?t�|) |L ULLTih@|i� W? |��t @h|�U*i �i uLh4@*�3i |�i UL?ti^�i?Uit

Lu �@h�@|�L?t �? |�i T@h@4i|ih @ �? |�i �?�?�|i*) hiTi@|i_ _�tUL�?|i_ �h�tL?ih<t #�*i44@c

@?_ �? }@4it ��|� @?@*L}L�t ui@|�hit�

4Wkhq glvfrxqwhg sd|r�v iurp sod|lqj frrshudwlrq lqgh�qlwho|/ 6

4��
/ r�vhw wkrvh iurp ghihfwlqj

xqlodwhudoo| dqg ehlqj nhsw dw wkh plqlpd{ wkhuhdiwhu/ 43

6
. :

6

�

4��
1

2



AL UL?��?Ui |�i hi@_ih |�@| t|@}i }@4i T@h@4i|ih @ t�L�*_ Mi |@!i? �?|L @UUL�?|c

@?_ |L }��i @ ��?| L? �L� |��t U@? Mi _L?i �? @ ThiU�ti �@)c *i| �t *LL! @| K EB� uLh

@ ' ��e

�
@?_ B ' 2

�
' 2B� 5�TTLti uLh |�i 4L4i?| |�@| T*@)iht L?*) UL?t�_ih |�i

uL**L��?} |�L T�hi t|h@|i}�it Lu |�i hiTi@|i_ t|@}i }@4iG

� SW G �LLTih@|i @t *L?} @t ?L T*@)ih _iuiU|tc _iuiU| uLhi�ih L|�ih��ti�

� _W G #iuiU| uLhi�ih�

A�i tL _i�?i_ 2� 2� }@4i KW �t }��i? M)

KW SW _W

SW
b

b

f

H

_W
H

f

.

.

c

��ihi ?�4Miht @hi _�tUL�?|i_ t�4t Lu T@)Lgtc @?_ hi�iU| |�i t|h@|i}�U hi@tL?�?} Lu

T*@)iht T*@)�?} K EB� M�| hit|h�U|�?} @||i?|�L? L?*) |L |�i |�L t|h@|i}�it SW @?_ _W� A�i

}@4i KW �@t |�L t|hL?} T�hi t|h@|i}) i^��*�Mh�@ �W G' ESWc SW� @?_ (W ' E_Wc _W� ��ihi

(W �t t|h�U|*) T@)Lg _L4�?@|i_ M) �W�2 `��U� Lu |�Lti |�L i^��*�Mh�@ _L �i i TiU| |L

Mi ti*iU|i_q

`��*i �W G' ESWc SW� �t |�i T@)Lg�_L4�?@?| i^��*�Mh��4c @ U@�|�L�t T*@)ih 4�}�|

Thiuih |L T*@) _W |L @�L�_ i |hi4i *Lttitc uLh i @4T*i �u |�i LTTL?i?| 4@!it 4�t|@!it�

��| i�i? h@|�L?@* E@?_ ?i�ih u@�*�?}� T*@)iht ��L ��t| @hi ?L| t�hi @ML�| |�i�h LTTL?i?|<t

Mi*�iut L? |�i�h L�? h@|�L?@*�|)c Lh �@�i @?) ��}�ih Lh_ih _L�M|c 4@) Thiuih _W L�ih SW�

�LhiL�ihc Thi�T*@) UL44�?�U@|�L? �t Lu �ih) *�4�|i_ �@*�i �? |��t }@4i t�?Ui @ T*@)ih

T*@??�?} |L T*@) _W �@t @? �?Ui?|��i |L UL?��?Ui ��t LTTL?i?| |L T*@) SW�

O@ht@?)� @?_ 5i*|i?c �? |�i�h 4L?�4i?|@* MLL! L? i^��*�Mh��4 ti*iU|�L? E�bHHc t�M�

ti^�i?|*) @MMhi��@|i_ ��|� O5� �?|hL_�Ui |�i ti*iU|�L? Uh�|ih�L? h�t! _L4�?@?Ui @?_

_i4L?t|h@|i |�@| �? 2� 2�}@4it ��|� |�L t|hL?} T�hi t|h@|i}) i^��*�Mh��4 TL�?|t |�i

h�t! _L4�?@?Ui hi*@|�L? E�? UL?|h@t| |L |�i T@)Lg _L4�?@?Ui hi*@|�L?� �t �?�@h�@?| �?_ih

5Wkhuh lv dqrwkhu +zhdn, pl{hg htxloleulxp zklfk lv qrw ri lqwhuhvw khuh1

�



|h@?tuLh4@|�L?t L? T@)Lgt Thitih��?} |�i Mit| hiT*) t|h�U|�hi�� A�i }@4i KWW }��i? M)

KWW SWW _WW

SWW
�

�

f

f

_WW
f

f

.

.

�t i^���@*i?| |L KW ��|� hitTiU| |L |�i Mit| hiT*) t|h�U|�hi� +�t! _L4�?@?Ui �? t�4T*i

�?@?�4�|) }@4it �t i�@*�@|i_ M) UL4T@h�?} |�i tL U@**i_ �@t��ThL_�U|t Lu |�i |�L

i^��*�Mh�@� ì T�U!i_ |�iti ?�4Miht uLh |�i i @4T*i MiU@�ti KW �@t 4@_i @ U@hiih �?|L

}@4i |�iLh) |i |MLL!t Etii uLh i @4T*i 6�_i?Mih} @?_ A�hL*ic T� 2�� @t @? i @4T*i Lu

@ }@4i ��ihi |�i ti*iU|�L? Uh�|ih�@ T@)Lg _L4�?@?Ui @?_ h�t! _L4�?@?Ui UL?��U| ��|�

i@U� L|�ih�

A�i hi_�Ui_ }@4i KW L?*) U@T|�hit @ |�?) T@h| Lu |�i ��}i t�Tih}@4i ��|� �|t

�?��ihti Lu i^��*�Mh�@� W? |��t @h|�U*i �i �?�it|�}@|i uLh ���U� �# }@4it |��t �h�t!�

_L4�?@?Ui ThLM*i4� �t Thiti?| uLh @** i^��*�Mh�@ t�TTLh|�?} ULLTih@|�L?c @?_ *@M*i |��t
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