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2�� Bh@T��hit|h�U|i_ }@4it @?_ tL*�|�L?tW? |��t T@Tih �i @tt�4i |�i T*@)iht �? @ ULLTih@|��i AN�}@4i EQ> y� |L Mi T@h| Lu @UL44�?�U@|�L? t|h�U|�hi |�@| �t hiThiti?|i_ M) @? �?_�hiU|i_ }h@T� EQ>O�c ��|� |�i T*@)ihti| Q @t |�i ti| Lu ?L_it @?_ |�i UL**iU|�L? O @t |�i ti| Lu *�?!t hiThiti?|�?} |�i M�?@h)UL44�?�U@|�L? *�?!t Mi|�ii? |�i T*@)iht� ì _i?L|i |�i U*@tt Lu @** TLtt�M*i ti|t Lu *�?!t L?Q M) OQ E��i� �u O 5 OQ |�i? EQ>O� �t @ }h@T��� 6�h|�ihc OQFI _i?L|it |�i U*@tt Lu @** ti|tO 5 OQ t�U� |�@| EQ>O� �t @ U)U*i�uhii }h@T� L? Q � � }@4i EQ> y� ��|� UL44�?�U@|�L?}h@T� EQ>O� �t _i?L|i_ t�Lh|*) M) EQ> y> O� @?_ �t hiuihhi_ |L @t @ }h@T� }@4i� W? |�i}h@T� }@4i EQ> y> O� T*@)iht U@? ULLTih@|i �u @?_ L?*) �u |�i) @hi @M*i |L UL44�?�U@|i��|� i@U� L|�ihc ��i� @ UL@*�|�L? V U@? hi@*�3i �|t �Lh|� yEV� �u @?_ L?*) �u EV> O EV�� �t @UL??iU|i_ t�M}h@T� Lu EQ>O�� `�i?i�ih |��t �t ?L| |�i U@tic T*@)iht �? V U@? L?*) hi@*�3i|�i t�4 Lu |�i �Lh|�t Lu |�i UL4TL?i?|t Lu EV>OEV��� �t �?|hL_�Ui_ M) �)ihtL? d2eoc |��t)�i*_t |�i hit|h�U|i_ }@4i EQ> yO� }��i? M)

yOEV� ' [
WMFpEV� yEW �> V � Q= E2�e�

�Lh4c ��i? @?_ A��t deo hiuih |L |�i hit|h�U|i_ }@4i EQ> yO� @t |�i TL�?| }@4i ULhhi�tTL?_�?} |L EQ> y>O�� A�i) @*tL �?|hL_�Ui |�i *�?! }@4i EO> uO�c ��Lti ti| Lu T*@)iht �t
S



|�i ti| Lu *�?!t O @?_ ��Lti U�@h@U|ih�t|�U u�?U|�L? }��it uLh i�ih) t�Mti| H � O Lu *�?!t|�i �Lh|� |�@| |�i �}h@?_ UL@*�|�L?< Q Lu |�i T*@)iht �? |�i }@4i EQ> y� i@h?t ��i? H �t|�i ti| Lu @** UL44�?�U@|�L? *�?!tS� 5Lc |�i *�?! }@4i EO> uO� �?_�Ui_ M) |�i }h@T� }@4iEQ> y> O� �t }��i? M)
uOEH� ' yHEQ� uLh @** H � O= E2�D�

A�L �i**�!?L�? t�?}*i��@*�i_ tL*�|�L?t uLh }h@T� }@4it @hi |�i �)ihtL? �@*�i @?_ |�iTLt�|�L? �@*�i� A�i �)ihtL? �@*�i E�)ihtL? d2eo� Lu }h@T� }@4i EQ> y> O�c _i?L|i_ M)�EQ> y> O�c �t LM|@�?i_ M) |@!�?} |�i 5�@T*i) �@*�i Lu |�i hit|h�U|i_ }@4i EQ> yO�c ��i�
�EQ> y> O� ' #EQ> yO�> uLh @** y 5 JQ @?_ O 5 OQ =

A�i TLt�|�L? �@*�i Etii deo� Lu }h@T� }@4i EQ> y> O�c _i?L|i_ M) �EQ> y>O�c �t _i�?i_ �?|�L t|iTt� 6�ht|c |�i 5�@T*i) �@*�i Lu |�i *�?! }@4i EO> uO� �t _i|ih4�?i_� 5iUL?_c |�i5�@T*i) �@*�i Lu i@U� *�?! �t _�t|h�M�|i_ i^�@**) @4L?} |�i ?L_it �?U�_i?| ��|� �|� 5Lc
�lEQ> y> O� ' [

oMOl
�2#oEO> uO� uLh @** l 5 Q>

��|� Ol ' iik> mj 5 O m l 5 ik> mjj @?_ #oEO> uO� Mi�?} |�i 5�@T*i) �@*�i Lu |�i *�?!o �? |�i *�?! }@4i EO> uO�� W? deo @ U�@h@U|ih�3@|�L? �t }��i? uLh ML|� |�i �)ihtL?� @?_|�i TLt�|�L? �@*�i L? |�i U*@tt Lu U)U*i�uhii }h@T� }@4it� AL }��i |�i @ �L4t uLh |�itiU�@h@U|ih�3@|�L?tc �i ?ii_ |�i uL**L��?} |�hii ?L|�L?t� 6�ht|c *�?! o 5 O �t U@**i_ t�Tih��L�t�? EQ> y>O� �u yHEQ� ' yH�to�EQ� uLh @** H � O� 5iUL?_c }h@T� }@4i EQ> y>O� �t t@�_ |LMi *�?! @?L?)4L�t �u |�ihi i �t|t @ u�?U|�L? jO G if> �> = = = > mOmj $ W+ t�U� |�@| uOEH� 'jOEmHm� uLh @** H � Oc ��i� �? |�i ULhhitTL?_�?} *�?! }@4i |�i �@*�i Lu @ UL@*�|�L? Lu*�?!t _iTi?_t L?*) L? |�i ?�4Mih Lu *�?!t �? |�i UL@*�|�L?� A��h_c }h@T� }@4i EQ> y>O��t U@**i_ TL�?| @?L?)4L�t �u |�ihi i �t|t @ u�?U|�L? jS G i�> ===> mGEQ>O�mj $ W+ t�U� |�@|yOEV� ' jS EmV_GEQ>O�m� uLh @** V � Q c ��ihi GEQ>O� ' il 5 Q m UEQ>O�El� 9' >j _i?L|it|�i ti| Lu ?L?��tL*@|i_ ?L_it �? EQ>O�c ��i� �? |�i hit|h�U|i_ ETL�?|� }@4i |�i �@*�i Lu @UL@*�|�L? Lu T*@)iht _iTi?_t L?*) L? |�i ?�4Mih Lu ?L?��tL*@|i_ T*@)iht �? |�i UL@*�|�L?�ì ?L� t|@|i |�i uL**L��?} ��i @ �L4t uLh @ tL*�|�L? i L? |�i U*@tt Lu }h@T� }@4it�
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ì@! _i}hii 4i@t�hi ThLTih|) Wu }h@T� }@4i EQ> y> O� �t *�?! �?@?�4L�t |�i? |�ihi�t @? � 5 W+ t�U� |�@| iEQ> y>O� ' �gEQ>O��
;Uhfdoo wkdw g+Q> y, lv wkh ghjuhh yhfwru1

H
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ì i?_ |��t tiU|�L? M) }���?} @? i @4T*i ���U� 4L|��@|it |�@| |�i O@ht@?)� _i}hii tL*�|�L?4@) Mi Thiuihhi_ @ML�i |�i TLt�|�L? �@*�i @?_ |�i �)ihtL? �@*�i uLh Uih|@�? }h@T� }@4it�

, @4T*i ��. �L?t�_ih |�i }h@T� }@4i EQ> y>O� ��|� Q ' i�> 2> �> ejc y ' xt�>2>�� @?_O ' ii�> 2j> i�> �j> i�> ej> i2> ejj��f A�i T@)Lgt @tt�}?i_ |L |��t }h@T� }@4i M) |�i TLt��|�L? �@*�ic |�i �)ihtL? �@*�i @?_ |�i O@ht@?)� _i}hii tL*�|�L?c hitTiU|��i*)c @hi
�EQ> y> O� ' �2eE��> e> .> 2�> �EQ> y> O� ' ��E�> �> �> f� @?_ *gEQ> y> O� ' �eE2> �> �> f�=W? |��t }h@T� }@4i T*@)ih � U*i@h*) �@t @ 4Lhi Ui?|h@* TLt�|�L? |�@? T*@)iht 2 @?_ ��5�?Ui y ' xt�>2>��c �| �t |�ihiuLhi hi@tL?@M*i |�@| T*@)ih � t�L�*_ �@�i @ ��}�ih T@)Lg |�@?T*@)iht 2 @?_ �� A�i �)ihtL? �@*�i _Lit ?L| t@|�tu) |��t hi^��hi4i?|� 6�h|�ihc T*@)ih e �t@ ?�** T*@)ih �? |�i hit|h�U|i_ }@4i yO @?_ t�L�*_ |�ihiuLhi hiUi��i @ 3ihL T@)Lg� OL�i�ihc@UULh_�?} |�i TLt�|�L? �@*�i T*@)ih e }i|t @ TLt�|��i T@)Lg� 6hL4 |�iti |�hii tL*�|�L?t L?*)|�i O@ht@?)� _i}hii tL*�|�L? 4ii|t ML|� hi^��hi4i?|t |�@| T*@)ih � hiUi��it 4Lhi |�@? |�iT*@)iht 2 @?_ � @?_ |�@| T*@)ih e }i|t 3ihL T@)Lg� �

e � �L4@|�3@|�L?t Lu O@ht@?)� TL�ih tL*�|�L?t uLh U)U*i�uhii }h@T� }@4it
e�� O@ht@?)� TL�ih tL*�|�L?tW? |��t tiU|�L? �i }i?ih@*�3i |�i O@ht@?)� _i}hii tL*�|�L? M) @**L��?} |L |@!i @?) @hM�|h@h�*)}��i? TL�ih 4i@t�hi )�i*_�?} �? @?) EV> OEV�� TLt�|��i TL�ih |L @?) ?L_i �? V �@��?} @|*i@t| L?i ?i�}�MLh �? EV> OEV��� W? |�i uL**L��?} �i U@** t�U� @ 4i@t�hi @ TLt�|��i TL�ih

43Wklv judsk jdph lv wdnhq iurp ^7`/ H{dpsoh 9141
��



4i@t�hi� B��i? @ ti| Lu T*@)iht Q @?_ @ TLt�|��i TL�ih 4i@t�hi � L? Q c �i ?L� _i�?i|�i ULhhitTL?_�?} O@ht@?)� TL�ih tL*�|�L? uLh }h@T� }@4it @t |�i tL*�|�L?
*�EQ> y> O� ' ks�EQ> yO�

��|� t�@h�?} t)t|i4 s� ' Es�>V�VMlQ }��i? M)��
s�>Vl ' �lEV> OEV��SmMV �mEV> OEV�� uLh @** l 5 V ��i?i�ih [

mMQ �mEV> OEV�� 9' f=
5Lc �i _�t|h�M�|i @?) E?L?�3ihL� _���_i?_ Lu @ UL@*�|�L? �? |�i hit|h�U|i_ }@4i EQ> yO�ThLTLh|�L?@* |L |�i TL�ih 4i@t�hi Lu |�i ULhhitTL?_�?} t�M}h@T�� W? |�i Thi��L�t tiU|�L?�i @*hi@_) _�tU�tti_ |�i O@ht@?)� _i}hii tL*�|�L? ���U� �t M@ti_ L? |�i _i}hii 4i@t�hi�, @4T*it Lu tL4i L|�ih TLt�|��i TL�ih 4i@t�hit uLh �?_�hiU|i_ }h@T�t @hi |�i uL**L��?}�2�
�� A�i ��4i@t�hi �t }��i? M)

�lEV> OEV�� ' [
mMUEV>OEV��El�

�mUEV>OEV��Em�m c uLh @** l 5 V @?_ V � Q=
A��t 4i@t�hi �t �?|hL_�Ui_ �? �@? _i? �h�?! @?_ B�**it dHo uLh _�hiU|i_ }h@T�tc @?_@TT*�i_ |L �?_�hiU|i_ }h@T�t �? �Lh4c �@? _i? �h�?!c Oi?_h�! @?_ ��i? d�o� �U�ULh_�?} |L |�i ��4i@t�hic @?) ?L_i l �t @tt�}?i_ @? @4L�?| ��UEV>OEV��Em�� Lu TL�ihuhL4 i@U� Lu �|t ?i�}�ML�htc Lh i^���@*i?|*)c i@U� ?L_i _�t|h�M�|it L?i �?�| Lu TL�ihi^�@**) @4L?}t| �|t ?i�}�ML�ht E�u @?)��

2� A�i TLt�|�L?@* TL�ih 4i@t�hi�� �t �?|hL_�Ui_ �? Oih�?}tc �@? _ih w@@? @?_ A@*4@?d2fo uLh _�hiU|i_ }h@T�t� �TT*�i_ |L �?_�hiU|i_ }h@T�t �| )�i*_t |�i TL�ih 4i@t�hi �}��i? M)
�lEV> OEV�� ' mUEV>OEV��El�mn �mVm [

mMUEV>OEV��El��mEV> OEV��c uLh @** l 5 V @?_ V � Q>
��i� |�i TLt�|�L?@* TL�ih Lu ?L_i l �t i^�@* |L |�i ?�4Mih Lu ?i�}�ML�ht Lu l E@t �?|�i _i}hii 4i@t�hi� T*�t @ uh@U|�L? ��V� Lu |�i |L|@* TL�ih Lu �|t ?i�}�ML�ht�e�

44Uhfdoo wkdw xqfrqqhfwhg frdolwlrqv kdyh }hur glylghqg/ vr wkh vkduhv s�>V gr qrw pdwwhu zkhqSm5Q �m+V>O+V,, @ 3145Rwkhu h{dpsohv duh fhqwudolw| phdvxuhv dv frqvlghuhg lq/ h1j1 Prqvxxu dqg Vwrufnhq ^56`146Ghvslwh lwv qdph/ wkh srvlwlrqdo srzhu phdvxuh lv qrw uhodwhg wr wkh srvlwlrq ydoxh147Revhuyh wkdw iru V � Q / wklv srzhu phdvxuh uhtxluhv wr vroyh dq mVm0glphqvlrqdo v|vwhp ri htxdwlrqv1Lw lv vkrzq lq Khulqjv/ ydq ghu Oddq dqg Wdopdq ^53` wkdw wklv v|vwhp kdv d xqltxh qrq0qhjdwlyh vroxwlrq+zlwk srvlwlyh qxpehuv iru wkh qrghv kdylqj dw ohdvw rqh qhljkerxu, dqg wkhuhiruh wkh phdvxuh lv zhoo0gh�qhg1
�e



�� A�i i^�@* TL�ih 4i@t�hi �t |�i t|h@�}�|uLh�@h_ TL�ih 4i@t�hi }��i? M) �lEV> OEV�� '��V� uLh @** l 5 V @?_ V � Q � A��t 4i@t�hi }��it i^�@* TL�ih |L i�ih) ?L_i �hhitTiU|��iLu |�i *�?!t �? |�i }h@T��
W| uL**L�t t|h@�}�|uLh�@h_ |�@| uLh |�i i^�@* TL�ih 4i@t�hi � |�i ULhhitTL?_�?} O@ht@?)�TL�ih tL*�|�L? �t |�i �)ihtL? �@*�i�
�hLTLt�|�L? e�� 6Lh i�ih) }h@T� }@4i EQ> y> O� �| �L*_t |�@| *�EQ> y> O� ' �EQ> y>O��
�iNNu6Lh }h@T� }@4i EQ> y> O� �i �@�i |�@|

*�l EQ> y>O� ' ks�l EQ> yO� ' [
V\Q>lMV

�lEV> OEV��SmMV �mEV> OEV��{VEyO�
' [

V\Q>lMV
�mVm{VEyO� ' #lEQ> yO� ' �EQ> y> O�=

�
e�2 �? @ �L4@|�3@|�L? �t�?} |�i �i@! ��4i@t�hi ThLTih|)�i |c �i UL?t�_ih U)U*i�uhii }h@T� }@4it� �? |��t U*@tt Lu }h@T� }@4it �i }i?ih@*�3i|�i U�@h@U|ih�3@|�L? Lu |�i TLt�|�L? �@*�i @t }��i? M) �Lh4c ��i? @?_ A��t deo Etii E��Lu �hLTLt�|�L? 2��� M�| ��|� |�i _i}hii 4i@t�hi ThLTih|) hiT*@Ui_ M) |�i �i@! _i}hii4i@t�hi ThLTih|)� W? Lh_ih |L _L |��tc �i @_@T| |�i �i@! _i}hii 4i@t�hi ThLTih|) uLh @?)TLt�|��i TL�ih 4i@t�hi � L? Q �
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