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��h t|h@|i}) �t @t uL**L�t� ì �ht| t|@|i @?_ _�tU�tt L�h hi}�*@h�|) UL?_�|�L?t� ì |�i? }��i |�i
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t�@** @tt�4i |�@|G

�tt�6V|�NA �G E@� A�i h@?_L4 t@4T*i i~� � Et �c f
�
��
�c t� 5 W+c f� 5 W+_j?�'�c �t �?_i�

Ti?_i?| @?_ �_i?|�U@**) _�t|h�M�|i_ � EM� �? |�i UL4T@U| ti| [ c |�i �@h�@?Ui u�?U|�L? j2Ef�� '

�@hE��mf�� �t w�TtU��|3 UL?|�?�L�t @?_ .Ei TE|���mf�� 	 4 @*4Lt| t�hi*) uLh tL4i | �? @

?i�}�MLh�LL_ Lu fc ��ihi �� ' t� �6Ef��� EU� A�i hi}hitt�L? u�?U|�L? 6E�� @?_ |�i 4@h}�?@*

_i?t�|) RE�� d��|� hitTiU| |L wiMit}�i 4i@t�hio Lu f @hi ML|� ^ |�4it UL?|�?�L�t*) _�gihi?�

|�@M*i L? [ � E_� A�i _it�}? _i?t�|) RE�� �t ML�?_i_ @�@) uhL4 3ihL L? [ � Ei� A�i �i�}�|�?}

u�?U|�L? Z G [ $ W+n �t ML�?_i_ UL?|�?�L�t @?_ TLt�|��i� Eu� A�i u�?U|�L?t C @?_ 8 �@�i

ML�?_i_ UL?|�?�L�t ^<|� _ih��@|��it L�ih [ � E}� A�i !ih?i* u�?U|�L? &E�� ��|�
U
&E��_� ' �

�t Lu ML�?_i_ t�TTLh|c t)44i|h�U @ML�| 3ihLc w�TtU��|3 UL?|�?�L�tc @?_ Lu Lh_ih ^ � |�@| �tU
��&E��_� ' fc � ' �c � � � c ^ � �� E�� A�i @*|ih?@|��i u�?U|�L? b G [ $ W+ �t UL?|�?�L�t�

6Zh gr qrw frqvlghu wzr0vlghg uhmhfwlrq1 Dowkrxjk lq wkh Kdxvpdq whvw/ iru h{dpsoh/ rqh fdq dfklhyh srzhu

djdlqvw vrph urrw0q dowhuqdwlyhv e| wklv phwkrg/ rqh orvhv srzhu djdlqvw rwkhu dowhuqdwlyhv dqg lq d plqlpd{

vhqvh rqh lv ehwwhu r� zlwk wkh rqh0vlghg uhmhfwlrq1 Vhh Jrxulhurx{ dqg Whquhlur +4<<7, iru d frpsdulvrq ri

wkhvh wzr uxohv1

��



A�iti @tt�4T|�L?t @hi t*�}�|*) t|hL?}ih |�@? |�Lti }��i? �? w�?|L? @?_ O�@h_*i E�bbS�� A�i)

ThL��_i t��U�i?| UL?_�|�L?t uLh |�i �?�uLh4 UL?�ih}i?Ui Lu eR�E%�c eo�E%�c @?_ i6�fc tL |�@|

neR� � Rn" c neo� � on" ' �R

#
*L}?s
?�_

$
n�RE�

^�c E2��

��ihi oE%� ' 6E%�RE%�c tii O�@h_*i @?_ �@44i? E�bb���e wi| �? ' 4@ ineR� � Rn" c neo� � on"j �
W? L�h ThLLu }��i? �? |�i @TTi?_� �i 4@!i @ ?�4Mih Lu @TThL �4@|�L?tG tTiU��U@**)c �? |�i

i T@?t�L? Lu E��� �i _hLT |ih4t |�@| @hi U�M�U �? f6�6( @*tLc |�ihi �t @? ihhLh |ih4 �? E�f�
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:l1h1 wkh| judgxdwhg iurp Kljk Vfkrro1
;Lq idfw/ wkh| fkrvh dv slorw

�pk3+{, @

Sq

m@4 ck3+{� �[�m,Oj+{� �[�m,\mSq

l@4 ck3+{� �[�l,Oj+{� �[�l,

zkhuh ck3+�, @ k�43 c+k�43 �, dqg c+�, lv d rqh0glphqvlrqdo Jdxvvldq nhuqho/ zkloh Oj+�, @ j�+g�4,O+j�4�, dqg O+�,
lv d g� 40glphqvlrqdo Jdxvvldq nhuqho> k3 @ 3=8 dqg j @ 4=3 duh vfdodu edqgzlgwkv1

�b



_iUhi@ti ��|� f� ' @}i @?_ fe ' TihtL?@* t@|�tu@U|�L?c @?_ �?Uhi@ti ��|� f2 ' �?UL4i @?_

f� ' hi?|� A�i �?|ih@U|�L? |ih4 �@t UL?t|h�U|i_ |L i?�@?Ui |�iti �?_���_�@* �@h�@M*i igiU|t�

5TiU��U@**)c

t� � �ih?L�**�

%
\

+hS n e[
k'�

i6k Ef�� n 2 t�?E2U��

,&
c E2H�

��ihi U� _i?L|it |�i �?|ih@U|�L? *L}if2�Ef�� n D�j*if��Efe� n f�D�j E@u|ih *LU@|�L? @?_ tU@*i

?Lh4@*�3@|�L?��

A�i �L?|i �@h*L _�t|h�M�|�L?t Lu |�i |it|t �?_ih |�i ?�** @?_ @*|ih?@|��i �ihi LM|@�?i_

uhL4 2ff hiT*�U@|�L?t Lu E2.� @?_ E2H�c hitTiU|��i*)� A�i UL4T�|@|�L?@* hi^��hi4i?|t Lu |�i

hit|h�U|i_ it|�4@|Lh i6�f E�� Thi�i?|i_ �t uhL4 �t�?} �? |�i t�4�*@|�L?t |�i t@4i t@4T*i Lu

? ' ��D LMtih�@|�L?t �ti_ �? |�i i4T�h�U@* �**�t|h@|�L?� W?t|i@_c �? i@U� �|ih@|�L? �i _hi�

h@?_L4 t@4T*it Lu t�3i ? ' Df @?_ �ff uhL4 |�i RTLT�*@|�L?� Lu ��D �@*�it Lu f� @?_ �|t

ULhhitTL?_�?} i6�f Ef��c @?_ |�i? �ti_ |�iti |L }i?ih@|i |�i M�?@h) �@h�@M*i t� @t �? E2.� @?_

E2H�� AL t@|�tu) |�i @tt�4T|�L?t Lu |�i |it|c �i �ti_ @ B@�tt�@? E4� |�hi� !ih?i* Lu Lh_ih

^ ' ec @?_ M@?_��_|�t � ' @?3E�30�*2_ E0 ' f�f�� uLh f6� E��c @?_ �f ' @?3�*D uLh i6�f E��c ��|�
@'��Sc 2�fc @?_ 2�e� A��t h@?}i Lu |�i UL?t|@?| @ �?U*�_it |�i �?|ih�@* ��ihi |�i UhLtt��@*�_@|i_

it|�4@|it ui** �? @ tiT@h@|i t|�_)� A�i �i�}�|�?} u�?U|�L? Z E�� �@t U�Lti? |L Mi 3ihL uLh |�i

DI Lu |�i LMtih�@|�L?t ��|� |�i t4@**it| _i?t�|) it|�4@|i eR� Ef�� �@*�itc @?_ L?i L|�ih��ti�

::: �aa�|�NAB, CBO,jt BAa 8�}�ijt Qjij :::

6�}�hit � @?_ 2 t�L� |�i ML T*L| uLh |�i i4T�h�U@* _�t|h�M�|�L? Lu |�i t|@|�t|�Ut e/�c uLh
� ' fc �c 2c � Ee/f ��|� ' ' ��c @?_ |�i�h ?Lh4@*�3i_ UL�?|ihT@h|t eA?�c � ' fc �c 2c ��b W? i@U�

�}�hic |�i |�hii ML T*L|t L? |�i *iu| ULhhitTL?_ |L |�i _�t|h�M�|�L?t �?_ih |�i ?�** uLh |�i

|�hii M@?_��_|� UL?t|@?|t @ ' ��Sc 2�fc @?_ 2�ec hitTiU|��i*)� A�i |�hii ML T*L|t L? |�i h�}�|

Lu i@U� �}�hi ULhhitTL?_ |L |�i _�t|h�M�|�L?t �?_ih |�i @*|ih?@|��i uLh |�i t@4i �@*�it Lu @�

<Wkh whvwv e$3 dqg eWq3 zlwk T @ J duh ghqrwhg e$3J dqg eWq3J/ uhvshfwlyho|1 Wkh uhvxowv iru wkh Olnholkrrg

Udwlr~w|sh whvw e$6e duh edvlfdoo| wkh vdph dv iru e$6 dqg duh rplwwhg1

2f



W| �t i@t) |L tii |�@| |�i _�t|h�M�|�L? Lu i@U� |it| �@t @ _�gihi?| ti?t�|���|) |L |�i M@?_��_|�

U�L�Ui� A�i �}�hit @*tL �**�t|h@|i |�i *LU@|�L? t��u| Lu |�i _�t|h�M�|�L?t �?_ih |�i @*|ih?@|��i�

A@M*i 2 Thiti?|t |�i TihUi?|@}i Lu hi�iU|�L?t M) e/� @?_ eA?� Lu |�i @*|ih?@|��i �)TL|�itit M@ti_
L? |�i DIc �fI @?_ 2fI i4T�h�U@* Uh�|�U@* �@*�it E,�V�� A�i O@�t4@?�|)Ti |it|tc e/f @?_

e/fCc @?_ |�i w��|)Ti |it| e/2 E@t �i** @t |�i�h ?Lh4@*�3i_ �iht�L?t� �@�i TL�ih @}@�?t| |�i

@*|ih?@|��i i�i? uLh ? ' Df� A�i TL�ih Lu |�iti |it|t �?Uhi@tit ��|� |�i M@?_��_|� t�3i� A�i

��}�it| TL�ih @4L?} ?L?�?Lh4@*�3i_ |it|t �t @U��i�i_ M) e/2c @?_ M) eA?f @4L?} ?Lh4@*�3i_

|it|t� W? UL?|h@t|c |�i w��|)Ti |it| e/� @?_ |�i ihhLh t�4 Lu t^�@hit |)Ti |it| e/� E@t �i** @t

|�i�h ?Lh4@*�3i_ �iht�L?t� �@�i �ih) *�||*i TL�ih @}@�?t| |��t @*|ih?@|��i @| |�iti t@4T*i t�3it�

A�i�h TL�ih _iUhi@tit ��|� |�i M@?_��_|� t�3i�

A@M*i � Thiti?|t |�i TihUi?|@}i Lu hi�iU|�L?t M) |�i ?Lh4@*�3i_ |it|t eA?� Lu |�i ?�** @?_

@*|ih?@|��i �)TL|�itit M@ti_ L? |�i DIc �fI @?_ 2fI @t)4T|L|�U Uh�|�U@* �@*�it E��V�� A�i

t�3i Lu eA?�c � ' fc �c 2c �c M@ti_ L? |�i ��V �t ^��|i TLLh uLh @** |it|t @?_ M@?_��_|�t @| |��t

t4@** t@4T*i t�3it ��|� |�i i UiT|�L? Lu eA?f ���U� @hi hi@tL?@M*i uLh ? ' �ff� A�i Mit| TL�ih

ULhhitTL?_t |L |�i |�L O@�t4@?�|)Ti |it|t eA?f @?_ eA?fC uLh ? ' �ff�

B��i? |�i TLLh @TThL �4@|�L? Lu |�i @t)4T|L|�U �Efc �� _�t|h�M�|�L? |L |�i _�t|h�M�|�L? Lu

4Lt| Lu |�i ?Lh4@*�3i_ |it|tc �i �?�it|�}@|i_ |�i MLL|t|h@T @TThL �4@|�L? uLh M�?@h) _iTi?_i?|

�@h�@M*it _itUh�Mi_ @ML�i� AL |��t igiU| �i U@*U�*@|i_ i6�W
f
Ef�� ��|� �Wf ' ����f @?_ *i| t W

� Mi @

h@?_L4 _h@� uhL4 @ �ih?L�**�
qi6�W

f
Ef��

r
c uLh � ' �c � � � c ?� A�i MLL|t|h@T t@4T*i iEt W

� c f��j?�'�

�@t |�i? �ti_ |L U@*U�*@|i |�i MLL|t|h@T t|@|�t|�Ut e/W� @?_ eA W
?�c � ' fc �c 2c �� W? i@U� �L?|i �@h*L

�|ih@|�L?c � ' �ff MLL|t|h@T t@4T*it �ihi �ti_ |L UL4T�|i |�i MLL|t|h@T T��@*�it� A@M*i �

Thiti?|t |�i TihUi?|@}i Lu hi�iU|�L?t Lu |�i ?�** @?_ @*|ih?@|��i �)TL|�it�t uLh ? ' Df @| DIc �fI

@?_ 2fI t�}?��U@?Ui *i�i*t� �t MiuLhic e/fc e/fCc @?_ e/2 E@t �i** @t |�i�h ?Lh4@*�3i_ �iht�L?t�

i ��M�| t�4�*@h Mi�@��L�hG |�i TihUi?|@}i Lu hi�iU|�L?t @TTi@ht |L �?Uhi@ti ��|� |�i M@?_��_|�

t�3i ML|� �?_ih |�i ?�** @?_ |�i @*|ih?@|��i� 6Lh e/� @?_ e/� E@t �i** @t |�i�h ?Lh4@*�3i_ �iht�L?t�

|�i LTTLt�|i �t |h�i� A�i Mit| t�3i �t @U��i�i_ @| |�i M@?_��_|� UL?t|@?| @ ' 2�f uLh e/�c @?_eA?�c � ' �c 2c �c @?_ @| @ ' 2�e uLh |�i O@�t4@?�|)Ti |it|t� 6Lh |�iti RLT|�4@*� M@?_��_|�tc

2�



|�i ��}�it| TL�ih M@ti_ L? |�i MLL|t|h@T Uh�|�U@* �@*�it �t @||@�?i_ M) |�i O@�t4@?�|)Ti |it|t�

W? }i?ih@*c |�L�}�c TL�ih �t 4�U� *L�ih |�@? ��i? �t�?} ,�V�

S �L?U*�t�L?

�ih�@Tt |�i |�L 4Lt| �4TLh|@?| �tt�it uLh |�i �4T*i4i?|@|�L? Lu L�h |it| @hi |�i ti*iU|�L? Lu

M@?_��_|�t E�i �@�i @| *i@t| |�hii |L U�LLtiG �c �fc @?_ �Wf� @?_ |�i ^�@*�|) Lu |�i @t)4T|L|�U

ELh MLL|t|h@T� @TThL �4@|�L?t Mi�?} �ti_� `�|� hi}@h_ |L |�i *@||ih �tt�ic |�ihi �t U*i@h*) @

_�gihi?Ui Mi|�ii? |�i hit�*|t Thi_�U|i_ M) |�i @t)4T|L|�Ut @?_ |�Lti �i �@�i i Tih�i?Ui_ �?

L�h t�4�*@|�L?t� �i�ih|�i*ittc tL4i Lu |�i |it|t TihuLh4i_ ^��|i hi@tL?@M*) ��|� t@4T*it @t

t4@** @t ? ' �ff( �? Th@U|�Uic �i �L�*_ �@�i 4�U� *@h}ih t@4T*i t�3it @?_ �i i TiU| L�h |it|t

|L TihuLh4 tL4i��@| Mi||ih� �*|�L�}� �| �t ��_i*) Mi*�i�i_ |�@| |�i U�hti Lu _�4i?t�L?@*�|)

�Lhti?t TihuLh4@?Ui �? it|�4@|�L?c �? L�h |it|�?} ThLM*i4 �i |��?! |��t �t ?L| ?iUitt@h�*) tL

MiU@�ti |�i *@h}ih |�i _�4i?t�L?@*�|) |�i }hi@|ih |�i _�gihi?Ui �? |�i ?�** UL?�ih}i?Ui h@|it

Lu |�i hit|h�U|i_ @?_ �?hit|h�U|i_ it|�4@|it� �hL��_i_ M@?_��_|� �t U�Lti? @TThLTh�@|i*)c �|

t�L�*_ Mi TLtt�M*i |L 4@�?|@�? |�i t@4i |h@_i�Lg Mi|�ii? t�3i _�t|Lh|�L? @?_ *LU@* TL�ih

hi}@h_*itt Lu _�4i?t�L?tc tii 6@? @?_ w�?|L? E�bb.� uLh u�h|�ih _�tU�tt�L?� A�i M@?_��_|�

�tt�i �t ?L|Lh�L�t*) _��U�*| |L hitL*�i i�i? �? 4�U� t�4T*ih t�|�@|�L?t� �i�ih|�i*ittc t�4T*i

h�*it uLh � @?_ �f E_ih��i_ uhL4 UhLtt��@*�_@|�L? Lh |�i LU�*@h 4i|�L_� t�L�*_ �Lh! |L*ih@M*)

�i**c ���*i |@!�?} �Wf ��t| @ *�||*i *@h}ih |�@? �f tii4t |L �Lh! �?i�

. �TTi?_� 

wi| .�f�
_i?L|i i TiU|@|�L? UL?_�|�L?@* L? f� @?_ *i| .�f _i?L|i i TiU|@|�L? UL?_�|�L?@* L?
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