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Devwudfw

Wkh dlp ri wklv sdshu lv wr surylgh hpslulfdoo| whvwdeoh suhglfwlrqv uhjduglqj
wkh uhodwlrqvkls ehwzhhq pdunhw vl}h dqg frqfhqwudwlrq1 Lq d prgho ri hqgrjhqrxv
krul}rqwdo phujhuv/ lw lv vkrzq wkdw frqfhqwudwhg rxwfrphv fdq qrw eh vxssruwhg
lq d iuhh hqwu| htxloleulxp lq odujh h{rjhqrxv vxqn frvw lqgxvwulhv= wkh xsshu

erxqg wr frqfhqwudwlrq whqgv wr }hur dv pdunhw vl}h +uhodwlyh wr vhwxs frvwv, whqgv
wr lq�qlw|1 Lq frqwudvw/ duelwudulo| frqfhqwudwhg rxwfrphv pd| eh vxvwdlqhg lq
hqgrjhqrxv vxqn frvw lqgxvwulhv/ qr pdwwhu krz odujh wkh pdunhw/ dqg hyhq lq wkh
devhqfh ri phujhuv> wkdw lv/ wkh xsshu erxqg wr frqfhqwudwlrq grhv qrw ghfuhdvh
zlwk pdunhw vl}h1 Xvlqj d uhfhqw htxloleulxp frqfhsw/ zklfk lv gh�qhg qrw lq
wkh vsdfh ri vwudwhjlhv/ exw lq wkh vsdfh ri revhuydeoh rxwfrphv/ lw lv vkrzq wkdw
wkhvh suhglfwlrqv gr qrw ghshqg rq wkh ghwdlov ri wkh h{whqvlyh irup ri wkh jdph/
hyhq doorzlqj iru vlgh sd|phqwv ehwzhhq �upv dqg hqgrjhqrxv surgxfw fkrlfh1 Wkh
uhvxowv frpsohphqw wkrvh ri Vxwwrq +4<<4, rq wkh vwdelolw| ri iudjphqwhg rxwfrphv1

MHO Fodvvl�fdwlrq= O44/O46/O45/G761
Nh|zrugv= Krul}rqwdo Phujhuv/ Prqrsrol}dwlrq/ Lqgxvwu| Frqfhqwudwlrq1

�Wklv sdshu lv edvhg rq fkdswhu 7 ri p| SkG wkhvlv vxeplwwhg dw wkh Orqgrq Vfkrro ri Hfrqrplfv1 L
dp judwhixo wr p| vxshuylvru/ Mrkq Vxwwrq/ iru klv dgylfh dqg hqfrxudjhphqw/ dqg wr Sdxo Nohpshuhu dqg
Sdwulfn Uh| iru khosixo frpphqwv1 L dp dovr wkdqnixo iru wkh krvslwdolw| ri JUHPDT dqg wkh hfrqrplfv
ghsduwphqw dw wkh Xqlyhuvlw| ri Wrxorxvh/ zkhuh sduw ri wklv sdshu zdv zulwwhq/ dqg wr vhplqdu dxglhqfhv
dw wkh Vwrfnkrop Vfkrro ri Hfrqrplfv/ wkh Uhvhdufk Lqvwlwxwh iru Lqgxvwuldo Hfrqrplfv +Vwrfnkrop,/
X Eluplqjkdp/ X Dolfdqwh/ X Pxqlfk/ X Zduzlfn/ dqg Qx�hog Froohjh1 Ilqdqfldo vxssruw ri p|
wkhvlv e| wkh Hxurshdq Frpplvvlrq wkurxjk lwv WPU surjudpph +Pdulh Fxulh Ihoorzvkls, lv judwhixoo|
dfnqrzohgjhg1

|Pdlolqj dgguhvv= Qx�hog Froohjh/ R{irug R[4 4QI/ Xqlwhg Nlqjgrp1 Skrqh= .77 0 +3,4;98 0
5:;9851 Hpdlo= yronhu1qrfnhCqxi1r{1df1xn1
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,'� ^,� ì |��t }i| |�i uL**L��?} E?Lh4@*�ti_� _i4@?_ u�?U�

|�L? uLh }LL_ &c & � ?E^(��c

+&E^(�� '
E� � j��& n ?E^(��j d�& � ��E^(��o� E� � j�^& � ?E^(��j d^& � ^� E^(��o

2E� � j� d�� j n ?E^(��jo
c

���U� �t UL?|�?�L�t �? ^ @?_ ��
�L@*�|�L?��<t Mit| hiT*) |L ^3��

�t }��i? M) |�i tL*�|�L? Lu |�i uL**L��?} LT|�4�t@|�L?
ThL}h@44iG

4@ 
t^&�&M��

[

&M��

+&E^(��^&�

��



W? |�i uL**L��?}c �i @||i4T| |L U�@h@U|ih�ti i^��*�Mh��4� 5�TTLti ^W uLh4t @ �@t�
i^��*�Mh��4�2f Wu +&Efc^3&� : fc _i�?i |�i |�hit�L*_ Th�Ui ^

&
E^3&� t�U� |�@| +&Efc^3&� :

f �u @?_ L?*) �u ^& 	 ^&E^3&�( L|�ih��tic *i| ^&E^3&� 'f�
2� �Mtih�i |�@| ��<t ThL�| �t

t|h�U|*) UL?U@�i �? ^& L? Efc ^&E^3&��c �L*_�?} @** L|�ih Th�Uit � i_� Oi?Uic �u ^W& 5
Efc ^&E^

W

3&��c |�i? ^W& �t �4T*�U�|*) _i�?i_ M) |�i �ht|�Lh_ih UL?_�|�L?

E��j��&n?jE�&��� �� E��j�^W&�?jE^W&� ^W��n6�j^
W

��
� E��jn?j�^W& ' fc E22�

��ihi 6� �t |�i ?�4Mih Lu ��<t ThL_�U|t ��|� TLt�|��i t@*itc @?_ ^W��
|�i @�ih@}i ?Lh�

4@*�ti_ Th�Ui Lu |�iti ThL_�U|t� �*i@h*)c ? '
S
�M~ 6�� A@!�?} @�ih@}it L�ih ��<t

ThL_�U|t ��|� TLt�|��i t@*itc )�i*_t

^W��
'

E�� j����
n j
S
� 6�E���

� ���
� n j

S
� 6�^

W

��

2E�� j� n E2?�6��j
� E2��

��*|�T*)�?} ML|� t�_it ��|� j6�c @?_ t�44�?} L�ih @** UL@*�|�L?tc }��it

j
[
�

6�^
W

��
'

S
�

j6�dE�3jn?j����
3

S
�
j6����o

2E�3j�nE2?36��j

��
S
�

j6�

2E�3j�nE2?36��j

� E2e�
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