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ulxp doorfdwlrq iru wkh wuxh xwlolwlhv lv d Qdvk htxloleulxp rxwfrph iru wkh
qrqfrrshudwlyh jdph1 Frqglwlrqv duh suhvhqwhg xqghu zklfk wkhvh duh wkh rqo|
sxuh vwudwhj| htxloleulxp rxwfrphv1

�� YA|iNa�W|�NA

`�i? tL*�|�L? UL?UiT|t 4@!i Thi_�U|�L?t L? |�i M@t�t Lu �?LMtih�@M*i �?uLh4@|�L?c
@}i?|t ��** �@�i �?Ui?|��it |L _�t|Lh| |�i�h Th��@|i �?uLh4@|�L?� A�i T@Tih @__t |L
@ *�|ih@|�hi |�@| t|�_�it |�i hLM�t|?itt Lu @ �L4@|�U M@h}@�?�?} 4L_i*t |L t|h@|i}�U
4�thiThiti?|@|�L? Lu Thiuihi?Ui �?uLh4@|�L?�

A�i T@Tih �_i?|��it ��@| L�|UL4it U@? Mi i TiU|i_ �u @ tLU�@* T*@??ih ti*iU|t
@? @**LU@|�L? |�@| 4@ �4�3it @ �i�}�|i_ @�ih@}i Lu |�i @}i?|t< hiTLh|i_ �|�*�|) u�?U�
|�L?t� W| t|�_�it @ T@h|�U�*@h _�t|Lh|�L? }@4i� A�ihi �t @ � i_ ^�@?|�|) Lu @ �?�|i
?�4Mih Lu UL44L_�|�it� �*@)iht< t|h@|i}�it UL?t�t| Lu �|�*�|) u�?U|�L?t _i�?i_ L�ih
|�iti UL44L_�|�it� B��i? |�i hiTLh|i_ �|�*�|) u�?U|�L?tc |�i tLU�@* T*@??ih ThL��_it
@? @**LU@|�L? |�@| 4@ �4�3it |�i �i�}�|i_ t�4 Lu hiTLh|i_ Thiuihi?Uit @UULh_�?}
|L |�i hi*@|��i �|�*�|@h�@? tL*�|�L? E@? @}i?|<t �i�}�| �t i^�@* |L |�i �?�ihti Lu ��t
4@ �4�4 �|�*�|) }@�?�� �L|��@|�L? uLh |��t tL*�|�L? @?_ @ �L4@|�U _ih��@|�L?t uLh
�|c @hi ThL��_i_ �? hiUi?| �Lh! M) #��**L? @?_ �ih|i?t d�bbSo @?_ 5i}@* d�bbHo� Wu
hiTLh|t @hi *�4�|i_ |L UL?|�?�L�tc �?Uhi@t�?}c UL?U@�i u�?U|�L?tc |�i? @?) UL?t|h@�?i_
i^�@*��?UL4i UL4Ti|�|��i @**LU@|�L? uLh |�i |h�i Thiuihi?Uit E|�@| �tc @ UL?t|h@�?i_
i^��*�Mh��4 @**LU@|�L? hi@U�i_ ��i? @}i?|t �@�i i^�@* �?�|�@* i?_L�4i?|t� �t @? i^���
*�Mh��4 @**LU@|�L? |L |�i _�t|Lh|�L? }@4i� A�i T@Tih @*tL ThL��_it UL?_�|�L?t �?_ih
���U� UL?t|h@�?i_ i^�@*��?UL4i UL4Ti|�|��i @**LU@|�L?t @hi |�i L?*) @**LU@|�L?t |�@|
@h�ti �? T�hi�t|h@|i}) i^��*�Mh�@ Lu |�i _�t|Lh|�L? }@4i� W? i^��*�Mh��4c @}i?|t hiTLh|

W- L wkdqn d XFOD vhplqdu dxglhqfh/ X}l Vhjdo/ dqg Mrho Zdwvrq iru frpphqwv dqg QVI iru
�qdqfldo vxssruw1

�



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 2

|�@| |�i�h 4@h}�?@* �|�*�|) �t UL?t|@?| @?_ i^�@* |L |�i Th�Ui |�@| t�TTLh|t |�i UL4�
Ti|�|��i i^��*�Mh��4 uLh ^�@?|�|�it ��|��? |�i i^�@*��?UL4i M�_}i| ti| @?_ |�@| |�i�h
4@h}�?@* �|�*�|) �t 3ihL L|�ih��ti�

5LMi* d�bH�o t|�_�it |�i _�t|Lh|�L? }@4i �?_�Ui_ M) @ U*@tt Lu M@h}@�?�?} }@4i
tL*�|�L?t |�@| t@|�tu) @ �L4t Lu �@hi|L LT|�4@*�|)c t)44i|h)c �?_iTi?_i?Ui Lu i^����
@*i?| �|�*�|) hiThiti?|@|�L?tc @?_ 4�_TL�?| _L4�?@|�L?� A�i �ht| |�hii @ �L4t @hi
u@4�*�@h� A�i uL�h|� @ �L4 hi^��hit |�@| |�i M@h}@�?�?} tL*�|�L? Lu @? ?�T*@)ih }@4i
}��it i@U� T*@)ih @ �|�*�|) |�@| i Uii_t |�i _�t@}hii4i?| �|�*�|) M) @| *i@t| L?i�?|� Lu
|�i _�gihi?Ui Mi|�ii? ��t *@h}it| ui@t�M*i �|�*�|) @?_ ��t _�t@}hii4i?| �|�*�|)� 5LMi*
t�L�t |�@| |�i �@t� M@h}@�?�?} tL*�|�L? @?_ |�i k@*@��54LhL_�?t!) tL*�|�L? t@|�tu)
|�iti uL�h @tt�4T|�L?t� A�i T@Tih }Lit L? |L t�L� |�@| @?) UL?t|h@�?i_ i^�@*��?UL4i
UL4Ti|�|��i @**LU@|�L? uLh |�i |h�i �|�*�|�it �t @? i^��*�Mh��4 T@)Lg uLh |�i _�t|Lh|�L?
}@4i _ih��i_ uhL4 L?i Lu |�iti M@h}@�?�?} }@4i tL*�|�L?t( @?_ |�@| �u T*@)iht @hi
hit|h�U|i_ |L hiTLh|�?} *�?i@h t|h@|i}�itc |�i? |�i UL?t|h@�?i_ i^�@*��?UL4i UL4Ti|�
�|��i @**LU@|�L?t @hi |�i L?*) T�hi�t|h@|i}) �@t� i^��*�Mh�@ Lu |�i _�t|Lh|�L? }@4i
�? |�L�T*@)ih }@4it� A�i hi*@|��i �|�*�|@h�@? tL*�|�L? u@�*t |L t@|�tu) |�i 4�_TL�?|
_L4�?@|�L? @ �L4� �i�ih|�i*ittc �| �t t|�** |h�i |�@| @?) UL?t|h@�?i_ i^�@*��?UL4i
UL4Ti|�|��i @**LU@|�L? uLh |�i |h�i �|�*�|) u�?U|�L?t �t @? i^��*�Mh��4 @**LU@|�L? uLh
|�i _�t|Lh|�L? }@4i� 6�h|�ih4Lhic �u T*@)iht @hi hit|h�U|i_ |L |h�?U@|i_ *�?i@h hiTLh|tc
|�i L?*) T�hi�t|h@|i}) �@t� i^��*�Mh��4 @**LU@|�L?t Lu @ 4L_��U@|�L? Lu |�i _�t|Lh|�L?
}@4i @hi |�i UL?t|h@�?i_ i^�@*��?UL4i UL4Ti|�|��i @**LU@|�L?t �? |�L�T*@)ih }@4it�

5i�ih@* L|�ih T@Tih t|�_) _�t|Lh|�L? }@4it @?_ it|@M*�t� hi*@|i_ hit�*|t� �h@�uLh_
@?_ V@h�@? d�b.bo t|�_) |�i _�t|Lh|�L? }@4i _ih��i_ uhL4 |�i �@t� M@h}@�?�?} tL*��
|�L? ��i? |�ihi �t L?*) L?i UL44L_�|)� A�i) t�L� |�@| �| �t @ _L4�?@?| t|h@|i}) |L
hiTLh| @ *�?i@h �|�*�|) u�?U|�L?� A�i 4L_i* Thi_�U|t i^�@* _���t�L? Lu |�i UL44L_�|)�

A�L4tL? Ed�b.bo @?_ d�bHeo� U�@h@U|ih�3it �@t� i^��*�Mh�@ uLh |�i _�t|Lh|�L? }@4i
_ih��i_ uhL4 TihuLh4@?Ui ULhhitTL?_i?Uit |�@| )�i*_ �?_���_�@**) h@|�L?@* @?_ �@hi|L�
i�U�i?| L�|UL4it� A�L4tL? d�b.bo �?_t |�@| �u hiTLh|i_ �|�*�|) u�?U|�L?t 4�t| Mi
|��Ui UL?|�?�L�t*) _�gihi?|�@M*ic UL?U@�ic @?_ �@�i |h@?tuih@M*i �|�*�|)c |�i? |�i �@t�
i^��*�Mh�@ uLh |�i _�t|Lh|�L? }@4i _ih��i_ uhL4 |�i 5�@T*i) �@*�i ��|� � i_ �?�|�@*
i?_L�4i?|t @hi i @U|*) |�i UL?t|h@�?i_ UL4Ti|�|��i @**LU@|�L?t ��|� hitTiU| |L |�Lti
i?_L�4i?|t� A�L4tL? d�bHeo }i?ih@*�3it |��t hit�*| �? @? i?��hL?4i?| ��|� |h@?t�
uih@M*i �|�*�|) |L @ MhL@_ih U*@tt Lu TihuLh4@?Ui ULhhitTL?_i?Uit� A�L4tL? d�bH.o
�_i?|��it @ U*@tt Lu TihuLh4@?Ui ULhhitTL?_i?Uit uLh ���U� i^��*�Mh��4 L�|UL4it Lu
|�i _�t|Lh|�L? }@4i @hi i^�@*��?UL4i @̀*h@t�@? i^��*�Mh�@ uLh |�i hiTLh|i_ Thiuih�
i?Uit�

k�h3 Ed�b..o @?_ d�bHfo� t|�_�it |�i _�t|Lh|�L? }@4i _ih��i_ uhL4 ��t 4L_i* Lu
|@ _i|ih4�?@|�L? �? @? i U�@?}i iUL?L4)� +i}@h_*itt Lu |�i |h�i Thiuihi?Uit Lu
|�i @}i?|tc |�i _�t|Lh|�L? }@4i �@t @ _L4�?@?| t|h@|i}) i^��*�Mh��4 |�@| )�i*_t @
�@hi|L�i�U�i?| L�|UL4i� �@t��L*i** d�bHfo Thiti?|t @?@*L}L�t hit�*|t �? ��t t|�_)



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 �

Lu |�i 4@?�T�*@M�*�|) Lu |�i 5�@T*i)��@*�i �? @? iUL?L4) ��|� @? �?�?�|i ?�4Mih Lu
@}i?|t u@**�?} �?|L @ �?�|i ?�4Mih Lu |)Tit�

A�ihi @hi |�hii *ittL?t |L *i@h? uhL4 |��t T@Tih� 6�ht|c |�i _�t|Lh|�L? }@4i U@? Mi
��i�i_ @t @?L|�ih �@) |L �4T*i4i?| |�i UL?t|h@�?i_ @̀*h@t�@? ULhhitTL?_i?Ui� A��t
TL�?| �t 4�?Lhc }��i? |�i i �t|i?Ui Lu 4@?) L|�ih ThLUi_�hit |�@| _L |�i t@4i |��?}�
5iUL?_c |�i T@Tih }i?ih@*�3it |�i hit�*|t Lu 5LMi* @?_ A�L4tL?� A�i }i?ih@*�3@|�L?
4@) Mi t�hTh�t�?} MiU@�tic �? UL?|h@t| |L |�i i@h*�ih hit�*|tc i^��*�Mh��4 t|h@|i}�it
@hi ?iUitt@h�*) ?L? *�?i@h @?_ _L4�?@?| t|h@|i}) i^��*�Mh�@ _L ?L| @h�ti i�i? �? |�i
L?i�_�4i?t�L?@* U@ti� A��h_c |�i i^��*�Mh�@ Lu |�i _�t|Lh|�L? }@4i Thi_�U| @ T@h|�U�*@h
^�@*�|@|��i Mi�@��Lh uLh |�i T*@)iht� W? |�i M@h}@�?�?} tL*�|�L?t UL?t�_ihi_ �? |��t
T@Tih @?_ i@h*�ih �Lh!c �i�}�| �t }��i? |L @ T*@)ih<t �@*�@|�L? Lu |�i *@t| �?�| �i
hiUi��it� W| �t |L @ T*@)ih<t @_�@?|@}i |L U*@�4 |�@| ��t 4@h}�?@* �?�| �t @t �@*�@M*i
@t TLtt�M*i� 5�?Ui hiTLh|t @hi *�4�|i_ |L UL?U@�i u�?U|�L?tc i^��*�Mh��4 hiTLh|t |i?_
|L Mi *�?i@h �? Lh_ih |L 4@ �4�3i |�i 4@h}�?@* �|�*�|) Lu 4@h}�?@* �?�|t� A�i i@h*�ih
T@Tiht i4T�@t�3i_ |�i �4TLh|@?Ui Lu *�?i@h t|h@|i}�it� 6Lh |�i U@ti Lu |�i hi*@|��i
�|�*�|@h�@? tL*�|�L?c �| �t @_�@?|@}iL�t uLh @}i?|t |L U*@�4 |L Mi �?�?|ihit|i_ �? �?�|t
|�i) ��** ?L| hiUi��i� A��t Uhi@|it @ hL*i uLh |h�?U@|i_ *�?i@h hiTLh|t �? ���U� @}i?|t
hiTLh| |�@| @?)|��?} |�@| |�i) hiUi��i Mi)L?_ |�i�h i^��*�Mh��4 @**LU@|�L? �t �Lh|�*itt
|L |�i4�

5iU|�L? 2 _itUh�Mit |�i _�t|Lh|�L? }@4i uLh4@**)� 5iU|�L? � �?|hL_�Uit |�i hi*@|��i
�|�*�|@h�@? tL*�|�L?� 5iU|�L? e Mh�i�) _itUh�Mit |�i hit�*|t uLh |�i tTiU�@* U@ti Lu |�L
@}i?|t @?_ L?i UL44L_�|)� 5iU|�L? D Thiti?|t |�i 4@�? hit�*|t� 5iU|�L? S @||i4T|t
|L hiUL?U�*i |�i hit�*|t ��|� i@h*�ih �?_�?}t� 5iU|�L? S �?|hL_�Uit @ L?i�T@h@4i|ih
u@4�*) Lu M@h}@�?�?} tL*�|�L?tc ���U� �?U*�_it |�i hi*@|��i �|�*�|@h�@? tL*�|�L?c |�i
�@t� M@h}@�?�?} tL*�|�L?c @?_ |�i k@*@��54LhL_�?t!) tL*�|�L?� ,@U� Lu |�iti }@4it
�@t |�i ThLTih|) |�@| UL?t|h@�?i_ i^�@*��?UL4i UL4Ti|�|��i @**LU@|�L?t @hi i^��*�M�
h��4 L�|UL4it Lu |�i _�t|Lh|�L? }@4ic M�| hit�*|t _�gih @t |L ��i|�ih i^��*�Mh�@ @hi
t�TTLh|i_ M) *�?i@h Lh |h�?U@|i_ *�?i@h t|h@|i}�it�

4� $ju�A�|�NAt BAa �N|B|�NA

�L?t�_ih ? @}i?|t ��|� �L? �i�4@??��Lh}i?t|ih? �|�*�|) u�?U|�L?t ��L @hi |L _���_i
@ M�?_*i Lu 6 UL44L_�|�it� wi| {6 _i?L|i |�i 63 � _�4i?t�L?@* t�4T*i @?_ *i|
e& M {6 Mi |�i �?�| �iU|Lh �? |�i &|� _�hiU|�L?� wi| @  E@c ���c @�� �? L�|UL4i ��**
Mi @? i*i4i?| Lu |�i ti|

A '

+
% ' E%�c ���c %?� M ,?6 G %� M ,6 uLh � ' �c ���c ?c @?_ f $

?[
�'�

%� $ �

,

��ihi @}i?| � hiUi��it %�� A�i |h�i �|�*�|) u�?U|�L? Lu T*@)ih � �t _i?L|i_ M) ���
A�iti u�?U|�L?t @hi @tt�4i_ |L Mi UL?U@�i @?_ t|h�U|*) �?Uhi@t�?}� A�i T*@)iht
hiTLh| �|�*�|�it |�@| @hi hit|h�U|i_ |L *�i �? |�i U*@tt F c ��ihi F UL?t�t|t Lu |�Lti



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 e

u�?U|�L?tG L G ,6 < dfc �o t�U� |�@| E�� L �t UL?|�?�L�tc �?Uhi@t�?}c @?_ UL?U@�i �?
,6( E��� L �t ?Lh4@*�3i_ tL |�@| LEf� ' f @?_ LE�� ' �� A�i U*@tt Lu @_4�tt�M*i
�|�*�|�it t�L�*_ �?U*�_i |�Lti u�?U|�L?t |�@| @hi Uhi_�M*i hiThiti?|@|�L?t Lu |�i @}i?|t<
|h�i Thiuihi?Uit� �L?_�|�L? E�� �t @ hi}�*@h�|) @tt�4T|�L? L? |�i h@?}i Lu TL|i?|�@*
T*@)iht� A�i UL?U@��|) @tt�4T|�L? 4i@?t |�@| |�i @}i?|t U@??L| Thi|i?_ |L Mi h�t!
*L�iht� W? Lh_ih |L }�@h@?|ii i �t|i?Ui Lu i^��*�Mh��4c �| �t ?iUitt@h) |L Tih4�| F |L
�?U*�_i u�?U|�L?t |�@| @hi ?L| t|h�U|*) �?Uhi@t�?}� 5�?Ui |�i tL*�|�L? |L |�i M@h}@�?�?}
ThLM*i4 t|�_�i_ �? |��t T@Tih �t �?_iTi?_i?| Lu @�?i |h@?tuLh4@|�L?tc UL?_�|�L? E���
�t ?L| itti?|�@*�

A�i _�t|Lh|�L? }@4i �t T*@)i_ M) i@U� @}i?| hi�i@*�?} @ �|�*�|) u�?U|�L? �? F � wi|
L� _i?L|i |�i �|�*�|) u�?U|�L? hi�i@*i_ M) T*@)ih �� B��i? |�i hiTLh| L ' EL�c ���c L?�c
@ ti| Lu L�|UL4it �EL� �t ti*iU|i_� �EL� �t |�i ti| Lu @**LU@|�L?t |�@| }��i h�ti
|L @ M@h}@�?�?} tL*�|�L? _i|ih4�?i_ M) �|�*�|) u�?U|�L?t L � 5iU|�L? � _�tU�ttit |�i
T@h|�U�*@h M@h}@�?�?} tL*�|�L? |�@| �t |�i uLU�t Lu |��t T@Tih� OL�i�ihc �? Lh_ih |L
_i�?i |�i _�t|Lh|�L? }@4ic �| �t L?*) ?iUitt@h) |�@| �EL� Mi @ ?L?�i4T|) t�Mti| Lu
A uLh @?) @_4�tt�M*i hiTLh|i_ �|�*�|�it�

Wu �EL� �t t�?}*i��@*�i_c |�i? @** Lu |�i i*i4i?|t Lu |�i _i�?�|�L? Lu |�i _�t|Lh|�L?
}@4i �L�*_ Mi �? T*@Ui� �*@)iht �L�*_ Mi hit|h�U|i_ |L @_4�tt�M*i t|h@|i}�it @?_c
_i?L|�?} |�i �|� UL4TL?i?| Lu �EL� M) ��EL�c |�i T@)Lg |L T*@)ih � �L�*_ Mi
��E��EL��� `��*i �| �t |)T�U@* |L @tt�4i |�@| |�i M@h}@�?�?} tL*�|�L? ti*iU|t @ �?�^�i
�|�*�|) uLh i@U� T*@)ihc |�ihi �t ?L hi@tL? |L Mi*�i�i |�@| |�ihi ��** Mi @ �?�^�i
@**LU@|�L? @ttLU�@|i_ ��|� |�iti �|�*�|�it� �EL� ��** |)T�U@**) ?L| Mi t�?}*i �@*�i_c
tL �| �t ?iUitt@h) |L tTiU�u) �L� |L 4@!i @ ti*iU|�L? uhL4 |�i M@h}@�?�?} tL*�|�L?�
W @tt�4i |�@| @}i?|t �@�i |�i h�}�| |L ti*iU| |�i�h 4Lt| Thiuihhi_ L�|UL4i �? �Eu��
A��t @tt�4T|�L? *i@_t |L |�i uL**L��?} _i�?�|�L?�

#i�?�|�L? �� EL W(%W� ' EEL W

�
c ���c L W

?
�( E%W

�
c ���c %W

?
�� �t @? i^��*�Mh��4 uLh |�i _�t|Lh�

|�L? }@4i _i|ih4�?i_ M) � �u @?_ L?*) �u %W M �ELW� @?_ uLh i@U� �c EL W

�
c %W

�
� tL*�it

4@ ��E%�� t�M�iU| |L %� M
q
��EL�c L

W

3�
� G L� M F

r
�

A�i _i�?�|�L? �4T*�it |�@| uLh i^��*�Mh��4 hiTLh|t LWc |�ihi i �t|t @? @**LU@|�L?
%W M �ELW� t�U� |�@| %W

�
tL*�it 4@ ��E%�� t�M�iU| |L %� M ��EL

W�� A�@| �tc T*@)iht<
|h�i Thiuihi?Uit U@? @}hii L? @ 4Lt| Thiuihhi_ @**LU@|�L? �? �EL W��

W? 5LMi* d�bH�oc t|h@|i}) ti|t Lu |�i _�t|Lh|�L? }@4i UL?t�t| Lu ML|� hiTLh|i_ Thiu�
ihi?Uit @?_ |�i�Mhi@!�?} h�*it |�@| 4@!i �?�^�i ti*iU|�L?t uhL4 |�i ULhhitTL?_i?Ui
�� A�i T@Tih �?|hL_�Uit @ U*@tt Lu |�i�Mhi@!�?} h�*it |�@| Tih4�| @}i?|t |L ti*iU|
|�i�h 4Lt| Thiuihhi_ L�|UL4i �? �� �L?ti^�i?|*)c @? i^��*�Mh��4 uLh |�i _�t|Lh|�L?
}@4i ULhhitTL?_t |L @ �@t� i^��*�Mh��4 Lu @? i |i?_i_ }@4i �? ���U� i@U� @}i?|
hiTLh|t @ |�i�Mhi@!�?} h�*i �? @__�|�L? |L @ �|�*�|) u�?U|�L?� A�L4tL? d�bHeo @_LT|t
|�i _i�?�|�L? @ML�i�



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 D

�@h}@�?�?} tL*�|�L?t �?�^�i*) _i|ih4�?i |�i �|�*�|�it Lu @}i?|t @UULh_�?} |L |�i
@}i?|t< hiTLh|i_ Thiuihi?Uit� �?i 4�}�| |��?! |�@| T*@)iht �L�*_ Mi �?_�gihi?| Mi�
|�ii? @** Lu |�i @**LU@|�L?t �? �EL�� OL�i�ihc �?*itt @? @}i?| hiTLh|t ��t |h�i �|�*�|)
u�?U|�L?c |�ihi �t ?L hi@tL? |L i TiU| |�@| �i �L�*_ Mi �?_�gihi?| L�ih @** i*i4i?|t �?
|�i M@h}@�?�?} tL*�|�L? @UULh_�?} |L ��t |h�i Thiuihi?Uit� W? |�i i^��*�Mh�@ _itUh�Mi_
�? 5iU|�L? Dc �EL� UL?t�t|t Lu @ M�_}i| �)TihT*@?ic @?_ @}i?|t ��** }i?ih@**) ?L| Mi
�?_�gihi?| L�ih |�i i*i4i?|t �? ��

W? ��@| uL**L�tc W ThL�i |�@| |�i �@t� i^��*�Mh��4 L�|UL4it �? |�i _�t|Lh|�L?
}@4i ULhhitTL?_ |L Uih|@�? UL4Ti|�|��i L�|UL4it�

#i�?�|�L? 2� � UL?t|h@�?i_ i^�@*��?UL4i UL4Ti|�|��i i^��*�Mh��4 E,W�,� �t @ T@�hc
ERWc %W� ��ihi E�� RW M {6( E��� %

W M A ( E���� %W
�
tL*�itG

4@ ��E%�� t�M�iU| |L RW u %� $ �

?
RW u � @?_ f $ %� $ ��

W? @? i U�@?}i iUL?L4)c @? i^�@*��?UL4i UL4Ti|�|��i i^��*�Mh��4 �t @ UL4Ti|�|��i
i^��*�Mh��4 |L |�i iUL?L4) �? ���U� @}i?|t �@�i i^�@* �?�|�@* i?_L�4i?|t� W? @
UL?t|h@�?i_ i^�@*��?UL4i UL4Ti|�|��i i^��*�Mh��4c @}i?|t< _i4@?_t @hi hit|h�U|i_ |L
Mi ML|� �? |�i�h M�_}i| ti| @?_ ui@t�M*i hi*@|��i |L |�i |L|@* hitL�hUit Lu |�i iUL?L4)�
A�i UL?t|h@�?| |�@| @? @}i?| �<t _i4@?_ %� t@|�tu) f $ %� $ � �t ?L| T*@Ui_ L?
E�?UL?t|h@�?i_� i^�@*��?UL4i UL4Ti|�|��i i^��*�Mh�@�� �?) i^�@*��?UL4i UL4Ti|�|��i
i^��*�Mh��4 �t @ UL?t|h@�?i_ i^�@*��?UL4i UL4Ti|�|��i i^��*�Mh��4 @?_c ThL��_i_ |�@|
Thiuihi?Uit @hi UL?�i c @?) �?|ih�Lh UL?t|h@�?i_ i^�@*��?UL4i UL4Ti|�|��i i^��*�Mh��4
�t @? i^�@*��?UL4i UL4Ti|�|��i i^��*�Mh��4� W ��** U@** %W �? |�i _i�?�|�L? Lu ,W�, @
UL4Ti|�|��i @**LU@|�L?�

� C�j -j,B|��j P|�,�|Bi�BA 7N,�|�NA

A��t T@Tih t|�_�it |�i _�t|Lh|�L? }@4i �?_�Ui_ M) |�i hi*@|��i �|�*�|@h�@? tL*�|�L?
ThLTLti_ M) �@L d�bH�oc #��**L? @?_ �ih|i?t d�bbSoc k@h?� d�bbSoc k@h?� @?_ 5@uh@
d�bbSoc @?_ 5i}@* d�bbHo� �@L<t @TThL@U� uLU�tit L? @ M@h}@�?�?} ThLM*i4� A�i L|�ih
T@Tiht Thiti?| |�i u�?U|�L?@* uLh4 _itUh�Mi_ Mi*L� uLh tLU�@*�U�L�Ui ThLM*i4t� A��t
tiU|�L? Thiti?|t @__�|�L?@* _i|@�* L? M@h}@�?�?} }@4it� A�i _�tU�tt�L? |��t tiU|�L?
�t @ M�| 4Lhi }i?ih@* |�@? ?ii_i_ uLh |�i 4@�? hit�*|t �? 5iU|�L? D� W �?U*�_i |�i
@__�|�L?@* _i|@�* �? Lh_ih |L UL?|h@t| |��t T@Tih ��|� i@h*�ih �Lh! @?_ @?@*)3i |�i
4Lhi }i?ih@* }@4it �? 5iU|�L? S�

� M@h}@�?�?} }@4i �t _itUh�Mi_ M) @ T@�h E7c _�c ��ihiG E�� _ ' E_�c ���_?� M ,?(
E��� 7 a ,? �t UL4T@U|c UL?�i c @?_ UL?|@�?t _ @t �i** @t tL4i TL�?| r : _�

4Kxuzlf}/ Pdvnlq/ dqg Srvwohzdlwh ^4<<8` lqwurgxfhg wkh frqfhsw ri frqvwudlqhg frpshwlwlyh
htxloleulxp1 Lw lv wkh vpdoohvw h{whqvlrq ri wkh frpshwlwlyh fruuhvsrqghqfh wkdw fdq eh lpsohphqwhg
lq Qdvk vwudwhjlhv1



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 S

A�i ti| 7 �t ?Lh4@**) �?|ihThi|i_ @t |�i ti| Lu ui@t�M*i �|�*�|) T@)Lgt |L |�i
T*@)iht� � TL�?| r M 7 U@? Mi @U��i�i_ �u @** T*@)iht @}hii |L �|� W? U@ti Lu @}hii4i?|c
T*@)ih � hiUi��it r�� Wu |�i T*@)iht @hi �?@M*i |L @}hiic |�i? |�i L�|UL4i _c U@**i_ |�i
_�t@}hii4i?| L�|UL4ic �t |�i hit�*|�

W? |��t T@Tihc |�i hiTLh|i_ �|�*�|�it L ' EL�c ���c L?� ��|� i@U� L� M F _i|ih4�?i
|�i ti| 7� A�@| �tc

7 ' 7EL� ' tr ' Er�c ���c r?� G r� ' L�E%�� uLh tL4i % M A� �

A�i _�t@}hii4i?| L�|UL4i ��** @*�@)t Mi |@!i? |L Mi f 'LEf��
`�i? |�i u�?U|�L?t L� @hi @_4�tt�M*ic |�i ti| 7 �t UL4T@U|c UL?�i c @?_ UL?|@�?t

@ TL�?| r : f� W? u@U|c |�i �|� �?�| �iU|Lh e� M 7 uLh � ' �c ���c ? @?_ {? M 7� 5�U� @
}@4i ��** Mi U@**i_ f3 � ?Lh4@*�3i_�2

�i}�??�?} ��|� �@t� d�bD�oc @ �L4@|�U M@h}@�?�?} |�iLh) �@t t|�_�i_ tL*�|�L?t |L
M@h}@�?�?} }@4it� � tL*�|�L? �t @ u�?U|�L? s c _i�?i_ L? |�i U*@tt Lu @** M@h}@�?�?}
}@4it ��|� sE7c _� ' Es�E7c _�c ���c s?E7c _�� M 7 uLh @** T@�ht E7c _�� �@t� U�@h@U�
|ih�3i_ ��t M@h}@�?�?} tL*�|�L? �? |ih4t Lu uL�h @ �L4tc |�hii Lu ���U� @hi hi*i�@?|
�ihi�

� �L4 �� E�@hi|L ,�U�i?U)�G Wu sE7c _� ' % @?_ + D %c |�i? i�|�ih + ' % Lh + *M 7�

� �L4 2� EW?_iTi?_i?Ui Lu ,^���@*i?| N|�*�|) +iThiti?|@|�L?t�G Wu E7c _� @?_ E7�c _��
@hi M@h}@�?�?} }@4it t�U� |�@|

7 � ' tr� ' Er�
�
c ���c r�

?
� G r�

�
' @�r� n K� uLh r ' Er�c ���c r?� M 7�

@?_
_� ' E@�_� n K�c ���c @?_? n K?�

��ihi @� : f uLh @** �c |�i?

sE7 �c _�� ' E@�s�E7c _� n K�c ���c @?s?E7c _� n K?��

� �L4 �� E5)44i|h)�G Wu E7c _� �t @ t)44i|h�U }@4i E|�@| �tc r ' Er�c ���c r?� M 7 �u
@?_ L?*) �u ErZE��c ���c rZE?�� M 7 uLh @?) Tih4�|@|�L? Z�c |�i? s�E7c _� �t �?_iTi?_i?|
Lu ��

5Wkh qrupdol}dwlrq ri V+X, dqwlflsdwhv wkh revhuydwlrq wkdw wkh uhodwlyh xwlolwduldq vroxwlrq lv
lqyduldqw zlwk uhvshfw wr htxlydohqw xwlolw| uhsuhvhqwdwlrqv1 Zlwk wkdw surshuw|/ dq| jdph fdq eh
wdnhq wr eh 33 4 qrupdol}hg zlwkrxw orvv ri jhqhudolw|1



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 .

B��i? @ M@h}@�?�?} }@4i E7c _�c *i| r�  4@ tr� G r ' Er�c ���c r?� G r M 7� Mi T*@)ih
�<t 4@ �4�4 �|�*�|)� A�i hi*@|��i �|�*�|@h�@? ^�@t��tL*�|�L? UL?t�t|t Lu

+
rW ' ErW

�
c ���c rW

?
� G rW tL*�it 4@ 

?[
�'�

�
r�

r� 3 _�

�
t�M�iU| |L r ' Er�c ���c r?� M 7

,
� E��

�L|i |�@| �u E7c _� �t f3 � ?Lh4@*�3i_c |�i? E�� t�4T*��it |L

+
rW ' ErW

�
c ���c rW

?
� G rW tL*�it 4@ 

?[
�'�

r� t�M�iU| |L r ' Er�c ���c r?� M 7

,
� E2�

5�?Ui E�� 4@) UL?|@�? 4Lhi |�@? L?i TL�?|c �| _i�?it @ ^�@t��tL*�|�L? h@|�ih |�@?
@ tL*�|�L?� �?i uLh4t @ hi*@|��i��|�*�|@h�@? tL*�|�L? M) 4@!�?} @ ti*iU|�L? uhL4 E��� W|
�t UL?�i?�i?| |L �Lh! ��|� t)44i|h�U hi*@|��i��|�*�|@h�@? tL*�|�L?t� W? ��@| uL**L�tc
|�ihiuLhic @tt�4i |�@| |�i tLU�@* T*@??ih 4@!it @ ti*iU|�L? uhL4 E�� ��i?i�ih E��
UL?|@�?t 4Lhi |�@? L?i TL�?|� A�i ti*iU|�L? U@? Mi @hM�|h@h)c @*|�L�}� ��i? 7 �t
t)44i|h�Uc �| 4@!it ti?ti |L @tt�4i |�@| |�i ti*iU|�L? �t t)44i|h�U� #i?L|i |�i
ti*iU|�L? M) -UE7��

�_4�tt�M*i hiTLh|i_ �|�*�|�it L ' EL�c ���c L?� _i|ih4�?i @ ti| 7EL� Lu ui@t�M*i
�|�*�|�it �|�� hitTiU| |L |�i hiTLh|i_ Thiuihi?Uit� A�i tLU�@* T*@??ih ��** ti*iU| @?
@**LU@|�L? @UULh_�?} |L |�i hi*@|��i �|�*�|@h�@? tL*�|�L?� A��t ti*iU|�L? _i|ih4�?it |�i
ti| �EL� hitL�hUi @**LU@|�L?t |�@| }��i h�ti |L |�i hi*@|��i �|�*�|@h�@? tL*�|�L?G

�EL� ' t% ' E%�c ���c %?� M A G EL�E%��c ���c L?E%?�� ' -UE7EL��� �
W| uL**L�t |�@| �u %W M �EL�c |�i? %W tL*�itG

4@ 
?[
�'�

L�E%�� t�M�iU| |L % ' E%�c ���c %?� M A E��

W? |�i i^��*�Mh�@ _itUh�Mi_ �? 5iU|�L?t e @?_ D @}i?|t hiTLh| �|�*�|) u�?U|�L?t |�@|
@hi ?L| ?iUitt@h�*) t|h�U|*) �?Uhi@t�?}� A��t Uhi@|it |�i TLtt�M�*�|) |�@| |�ihi i �t| %
@?_ + M �EL� t�U� |�@|

S
?

�'�
+� 	

S
?

�'�
%�( |�@| �tc ML|� % @?_ + tL*�i |�i T*@??ih<t

LT|�4�3@|�L? ThLM*i4c M�| + _Lit tL �t�?} t|h�U|*) *itt Lu i@U� UL44L_�|)� `�i?
|��t t�|�@|�L? @h�titc |�i tLU�@* T*@??ih 4�}�| hit|h�U| @||i?|�L? |L @**LU@|�L?t |�@|
@hi hitL�hUi UL?tih��?}�

�WEL� '

+
% M �EL� G �u

?[
�'�

+� $
?[
�'�

%�c |�i? + *M �EL� Lh + ' %

,
�

Wu @** Lu |�i hiTLh|i_ �|�*�|�it @hi t|h�U|*) �?Uhi@t�?}c |�i? �WEL� ' �EL�� W? }i?ih@*c
�WEL� \ �EL�� �WEL� UL?t�t|t Lu |�i @**LU@|�L?t |�@| }��i h�ti |L �|�*�|�it |�@|



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 H

tL*�i |�i tLU�@* T*@??ih<t ThLM*i4 ��|�L�| �@t|�?} hitL�hUit� A�i _�t|Lh|�L? }@4i
_i|ih4�?i_ M) @ hi*@|��i �|�*�|@h�@? tL*�|�L? �Eu� �t U@**i_ |�i hi*@|��i �|�*�|@h�@?
_�t|Lh|�L? }@4i� A�i ULhhitTL?_�?} }@4i _i|ih4�?i_ M) �WEL� �t U@**i_ |�i hitL�hUi�
UL?tih��?} hi*@|��i �|�*�|@h�@? _�t|Lh|�@? }@4i�

W| �t @TT@hi?| |�@| |�i hi*@|��i �|�*�|@h�@? ^�@t��tL*�|�L? �t �?�@h�@?| ��|� hitTiU|
|L i^���@*i?| �|�*�|) hiThiti?|@|�L?t @?_ �t �@hi|L i�U�i?| ��|� hitTiU| |L |�i hiTLh|i_
�|�*�|�it� �?) t)44i|h�U hi*@|��i��|�*�|@h�@? tL*�|�L? @*tL t@|�t�it |�i t)44i|h) @ �
�L4�

5LMi* d�bH�o _itUh�Mit i^��*�Mh�@ Lu _�t|Lh|�L? }@4it uLh M@h}@�?�?} tL*�|�L?t |�@|
t@|�tu) � �L4t �c 2c �c @t �i** @t � �L4 e�

� �L4 e� E��_TL�?| #L4�?@|�L?�G s�E7c _� D �

?Er�3_��
uLh @** ��

Wu E7c _� �t f3 � ?Lh4@*�3i_c |�i? � �L4 e MiUL4itG s�E7c _� D �

?
uLh @** �� 5LMi*

d�bH�o �?|hL_�Ui_ � �L4 e �?_ih |�i ?@4i t)44i|h�U 4L?L|L?�U�|)� A�L4tL? d�bbeo
hiuiht |L �| @t 4�_TL�?| _L4�?@|�L?�

5LMi* d�bH�o_i4L?t|h@|it |�@| @?) M@h}@�?�?} tL*�|�L? uLh @ |�L�TihtL? }@4i |�@|
�t h�t! _L4�?@?| Etii +L|� d�b.bo� t@|�t��it � �L4 e� W| uL**L�t uhL4 +L|� d�b.bo |�@|
|�i �@t� @?_ k@*@��54LhL_�?t!) M@h}@�?�?} tL*�|�L?t t@|�tu) � �L4 e� �? |�i L|�ih
�@?_c |�i hi*@|��i �|�*�|@h�@? tL*�|�L? _Lit ?L| t@|�tu) 4�_TL�?| _L4�?@|�L?� 6Lh
�?t|@?Uic *i|

7 ' tr ' Er�c r2� G r� M dfc �o @?_ r2 M dfc �3 @r�o�
`�i? @ M Efc �� |�i tL*�|�L? |L 4@ r� n r2 t�M�iU| |L Er�c r2� M 7 �t E�c �3 @�� 6Lh
@ : �Dc T*@)ih 2 hiUi��it �|�*�|) *itt |�@? �D�

A�i i @4T*i _i4L?t|h@|it |�@| |�i |�iLhi4 Lu 5LMi* d�bH�o _Lit ?L| @TT*) |L
|�i hi*@|��i �|�*�|@h�@? tL*�|�L?� �i�ih|�i*ittc @t W ?L� _i4L?t|h@|ic |�i ^�@*�|@|��i
UL?U*�t�L?t Lu |�i i@h*�ih �Lh! _L @TT*)�

g� C�j �Aj��N66Na�|+ �Btj

AL }i| @? �?|��|�L? uLh |�i hit�*|tc UL?t�_ih |�i tTiU�@* U@ti �? ���U� |�ihi @hi |�L
T*@)iht @?_ L?i UL44L_�|)� `�i? |�ihi �t L?*) L?i UL44L_�|)c @** 4L?L|L?�U Thiu�
ihi?Uit @hi Lh_�?@**) i^���@*i?|� B��i? |�i t)44i|h) Lu |�i }@4ic L?i �L�*_ i TiU|
|�@| i^�@* _���t�L? �t |�i L?*) i^��*�Mh��4 L�|UL4i Lu |�i _�t|Lh|�L? }@4i� A��t
UL?�iU|�hi �t ULhhiU|� ,@U� @}i?| U@? }�@h@?|ii @| *i@t| L?i �@*u Lu |�i UL44L_�|)
M) hiTLh|�?} |�i �|�*�|) u�?U|�L? LWE%� ' 4�?d2%c �o� A��t �|�*�|) u�?U|�L? �t UL?�
U@�ic UL?|�?�L�tc @?_ �?Uhi@t�?}� 6�h|�ih4Lhic @ T*@)ih ��L hiTLh|t |��t �|�*�|) 4�t|
hiUi��i @| *i@t| �D� AL tii |��tc ?L|i |�@| �?_ih L WEu� |�i @}i?| @ttih|t |�@| |�i
4@h}�?@* �|�*�|) Lu i@U� % 	 �D �t |�L� Wu |�i tL*�|�L? �ihi |L }��i |�i L|�ih T*@)ih
4Lhi |�@? L?i �@*uc |�i? |�i L|�ih T*@)ih<t hiTLh|i_ 4@h}�?@* �|�*�|) 4�t| Mi }hi@|ih



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 b

|�@? Lh i^�@* |L |�L uLh i@U� Lu |�i �ht| �3% : �D �?�|t� A��t �t ?L| UL?t�t|i?| ��|�
4L?L|L?�U�|) @?_ |�i hit|h�U|�L? |�@| LE�� ' ��

A�i L?i�UL44L_�|) U@ti ThL��_it ti�ih@* *ittL?t� 6�ht|c |�i L�|UL4i Lu |�i }@4i
�t i�U�i?| ��|� hitTiU| |L |�i |h�i Thiuihi?Uit� EW?_ii_c �| �t |�i �?�^�i ,W�,��
5iUL?_c i^��*�Mh��4 t|h@|i}�it Lu |�i @}i?|t @hi ?L| *�?i@h @?_ |�i i^��*�Mh��4 �t ?L|
@ _L4�?@?| t|h@|i}) i^��*�Mh��4� �L|�Ui |�@| �u L?i @}i?| hiTLh|i_ |�i *�?i@h �|�*�|)
u�?U|�L? LE%� ' %c |�i? uLh @?) " : f |�i LTTL?i?| UL�*_ hitTL?_ ��|� |�i u�?U|�L?
T E%� ' 4�?dE� n "�%c �o @?_ LM|@�? @*4Lt| |�i i?|�hi �?�| Lu |�i UL44L_�|) E|�i
t�@hi �

�n"
�� A��h_c |�i i^��*�Mh��4 t|h@|i}�it @hi ?L| t|h�U|*) �?Uhi@t�?}� ,^��*�Mh�@

�L�*_ ?L| i �t| �u T*@)iht �ihi hit|h�U|i_ |L t|h�U|*) �?Uhi@t�?} t|h@|i}�it� �}i?|t
UL�*_ }�@h@?|ii @hM�|h@h�*) U*Lti |L �D M) T*@)�?} UL?|�?�L�t @TThL �4@|�L?t |L LWEu��
Oi?Uic �? i^��*�Mh��4c ML|� T*@)iht 4�t| hiUi��i �D� OL�i�ihc }��i? @?) UL?|�?�L�t
t|h@|i}) Lu L?i T*@)ihc �| �t TLtt�M*i uLh |�i L|�ih |L LM|@�? t|h�U|*) 4Lhi |�@? L?i �@*u
M) U�LLt�?} @ Mi||ih @TThL �4@|�L? |L LWEu�� 6L�h|�c ���*i |�i i^��*�Mh��4 t|h@|i}�it
@hi ?L| *�?i@hc |�i) @hi *�?i@h ��i? hit|h�U|i_ |L % $ �Dc |�i ^�@?|�|�it |�@| |�i @}i?|
UL?t�4it �? i^��*�Mh��4� W? Lh_ih |L 4@!i @ U*@�4 uLh @ 4@h}�?@* �?�|c �| �t �? |�i
�?|ihit| Lu M@h}@�?iht |L U*@�4 |�@| |�i 4@h}�?@* �?�| �t @t �@*�@M*i @t TLtt�M*i |L
|�i4� A�i) _i?) @?) �?|ihit| �? �?�|t |�@| |�i) @hi ?L| }L�?} |L hiUi��i @?_ hiTLh|
?L?_iUhi@t�?} 4@h}�?@* �|�*�|) L�ih |�i �?�|t |�@| |�i) _L hiUi��i� A�iti LMtih�@|�L?t
}i?ih@*�3i |L |�i U@ti Lu 4Lhi |�@? L?i UL44L_�|)�

`��*i @}i?|t *@U! t|h�U|*) _L4�?@?| t|h@|i}�it �? |�i L?i�UL44L_�|) 4L_i*c ��i?
T*@)iht @hi hit|h�U|i_ |L |h�?U@|i_ *�?i@h t|h@|i}�itc |�i i^��*�Mh��4 t|h@|i}�it @hi |�i
L?*) t|h@|i}�it |�@| t@|�tu) �|ih@|i_ _i*i|�L? Lu �i@!*) _L4�?@|i_ t|h@|i}�it ThL��_i_
|�@| |�i ti*iU|�L? uhL4 |�i hi*@|��i �|�*�|@h�@? ULhhitTL?_i?Ui �t t)44i|h�U� w�4�|
T*@)iht |L t|h@|i}�it �? |�i ti| n ' tLE%� ' 4�?d@%c �o uLh @ D �� � A��t hit|h�U|�L? �t
T*@�t�M*i MiU@�ti }��i? @?) L M F c @ T*@)ih @*�@)t �@t @ Mit| hitTL?ti �? n� wi|
fK ' t4�?d@%c �o M n G 2 D @ D K�� 5�TTLti @}i?| � �tit t|h@|i}�it �?fK� �*@)ih � �' �
hiUi��it *itt |�@? �D ��i? �i �tit 4�?d@%c �o uLh @ 	 K Lh @ : 2� Wu @ ' Kc |�i? |�i
T*@)ih hiUi��it i @U|*) �D ��i? |�i L|�ih T*@)ih �tit |�i t@4i t|h@|i}) EM) t)44i|h)�
@?_ t|h�U|*) *itt @}@�?t| @?) L|�ih t|h@|i}) �? fK� �? |�i L|�ih �@?_c |�i t|h@|i})
L W }�@h@?|iit |�@| @}i?| � hiUi��i % ' �D� �L?ti^�i?|*)c LWEu� �t |�i L?*) t|h@|i})
|�@| t�h���it �|ih@|��i _i*i|�L? Lu �i@!*) _L4�?@|i_ t|h@|i}�it� A�i t@4i @h}�4i?|
@TT*�it ��i? |�ihi @hi ? : 2 T*@)iht Ei@U� @}i?| �tit |�i u�?U|�L? 4�?d?%c �o��

A�i L?i�UL44L_�|) U@ti @*tL ThL��_it @ U*i@h �?_�U@|�L? Lu |�i �4TLh|@?Ui Lu |�i
@tt�4T|�L? |�@| @}i?|t< hiTLh|t @hi UL?U@�i u�?U|�L?t� �tt�4i �?t|i@_ |�@| @}i?|t
UL�*_ hiTLh| @hM�|h@h) 4L?L|L?�U u�?U|�L?t @?_ |�@| @}i?| L?i hiTLh|t d%oc ��ihi duo
�t |�i }hi@|it| �?|i}ih u�?U|�L?�� � tL*�|�L? |L |�i ThLM*i4G

4@ d%o n T E�3 %� t�M�iU| |L % M dfc �o Ee�

6Wkh dujxphqw grhv qrw ghshqg rq wkh glvfrqwlqxlw| ri ^u` =



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 �f

�t |L }��i |�i �ht| @}i?| i�ih)|��?} uLh @** T M F E}��i? @}i?| L?i<t hiTLh|c |�i
�@*�i Lu |�i LM�iU|��i u�?U|�L? �? Ee� U@? Mi ?L }hi@|ih |�@? L?i( |��t �TTih ML�?_
�t @||@�?i_ �u T*@)ih L?i hiUi��it i�ih)|��?}�� �? i^��*�Mh��4 �? ���U� @** T*@)iht
hiTLh| R@**�Lh�?L|��?}� Thiuihi?Uit i �t|t ��i?i�ih @hM�|h@h) 4L?L|L?�U hiTLh|t @hi
Tih4�||i_�e

F� C�j DjAjiB, �Btj

`�i? |�ihi �t 4Lhi |�@? L?i UL44L_�|)c @}i?|t 4@) ?L| �@�i |�i t@4i Lh_�?@* Thiu�
ihi?Uit� W| ?ii_ ?L| Mi i�U�i?| |L tT*�| i@U� �?�| i^�@**)� A��t tiU|�L? _i4L?t|h@|it
|�@| |�i i^��*�Mh��4 L�|UL4it Lu |�i _�t|Lh|�L? }@4i @hi t|�** i�U�i?| �? |�i }i?ih@*
ti||�?}�

6Lh R M {6c *i| uE5( R�  4�?d?R u 5c �o� B��i? T M F c *�4�<f
n

T E5�3T E53�e&�

�

i �t|t( *i| (3

&
T E5� _i?L|i |�i *�4�|� `�i? T Eu� �t _�gihi?|�@M*i @| %c (3

&
E5� �t

@ T@h|�@* _ih��@|��i( �? }i?ih@* �| �t @ L?i�t�_i_ T@h|�@* _ih��@|��i� wi| QT E5� '
E(3

�
E5�c ���c(3

6
E5��� 5�?Ui T Ef� ' f @?_ T �t UL?U@�ic

T E5� D QT E5� u 5 uLh @** 5 D f� ED�

wi44@ �� Wu T*@)ih � hiTLh|t |�i |h�?U@|i_ �|�*�|) uEu( R�c |�i? uLh @** @_4�tt�M*i
L
3�c �u % ' E%�c ���c %?� M �EuEu( R�c L

3��c |�i? ?R u %� D ��

wi44@ � �t @ tTiU�@* U@ti Lu wi44@ 2c ���U� W t|@|i @?_ ThL�i �? 5iU|�L? S�
A�i *i44@ it|@M*�t�it |�@| �t�?} @ |h�?U@|i_ *�?i@h hiTLh|c @ T*@)ih U@? }�@h@?|ii
@? @**LU@|�L? |�@| �t @| *i@t| @t }LL_ @t i^�@* _���t�L? @UULh_�?} |L |�i hiTLh|i_
Thiuihi?Uit� Wu T*@)iht @hi hit|h�U|i_ |L hiTLh|i_ Thiuihi?Uit Lu |�i uLh4 uE5( R� uLh
R M {6c |�i? |�i hit�*| �t T@h|�U�*@h*) i@t) |L �?_iht|@?_� W? |��t U@tic i^�@* _���t�L?
)�i*_t |�i 4@ �4�4 �@*�i Lu |�i hi*@|��i��|�*�|@h�@? tLU�@* �i*u@hi u�?U|�L?� Oi?Ui
@?) @**LU@|�L? �? �Eu� uLh |h�?U@|i_ *�?i@h hiTLh|t 4�t| }��i i@U� @}i?| �|�*�|) L?i
��|� hitTiU| |L ��t hiTLh|i_ Thiuihi?Ui� A��t �t |�i UL?U*�t�L? Lu |�i *i44@� A�i
@U|�@* ThLLu �t @ M�| 4Lhi �?�L*�i_ MiU@�ti @}i?|t @hi ?L| *�4�|i_ |L |h�?U@|i_ *�?i@h
hiTLh|t�

A�iLhi4 �� Wu ERWc %W� �t @? ,W�, uLh |�i |h�i Thiuihi?Uitc |�i? EuEu( RW�c ���c uEu( RW�( %W�
�t @ �@t� i^��*�Mh��4 uLh |�i hi*@|��i �|�*�|@h�@? _�t|Lh|�L? }@4i�

�hLLu� �tt�4i |�@| @** Lu |�i T*@)iht i UiT| T*@)ih � �ti |�i t|h@|i}) uEu( RW��
5�TTLti |�@| �u T*@)ih � ti*iU|t |�i t|h@|i}) T c |�i? |�i @**LU@|�L? �t % ' E%�c ���c %?��
W| uL**L�t uhL4 wi44@ � |�@| uLh @** � �' �c ?RW u %� D �� 5�?Ui % M Ac ?RW u %� $ �� W|

7Zkhq uhsruwv qhhg qrw eh frqfdyh/ lw lv qdwxudo wr shuplw wkh edujdlqlqj vroxwlrq wr udqgrpl}h1
V|pphwu| vxjjhvwv wkdw wkh vroxwlrq wr wkh edujdlqlqj sureohp zkhq doo djhqwv uhsruw _doo0ru0
qrwklqj% suhihuhqfhv lv wr jlyh hyhu|wklqj wr d udqgrpo| vhohfwhg sod|hu1



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 ��

uL**L�t |�@| |�i 4@ �4�4 �|�*�|) T*@)ih � UL�*_ hiUi��i �? hitTL?ti |L ��t LTTL?i?|t<
t|h@|i}�it �t

4@ ��E%�� t�M�iU| |L ?RW u %� $ � @?_ f $ %� $ �� ES�

5�?Ui ERWc %W� �t @? ,W�,c %W
�
tL*�it ES�� 5�?Ui %W M �EuEu( RW�c ���c uEu( RW�� �| uL**L�t

|�@| �| �t @ �@t� i^��*�Mh��4 uLh T*@)ih � |L hiTLh| uEuc RW� @?_ LM|@�? |�i ,W�,
@**LU@|�L?�

A�i |�iLhi4 _i4L?t|h@|it |�@| @?) ,W�, @**LU@|�L? �t @ �@t� i^��*�Mh��4 Lu |�i
_�t|Lh|�L? }@4i� A�i *i44@ }�@h@?|iit |�@| �u i@U� @}i?| hiTLh|t |�i t@4i |h�?U@|i_
*�?i@h t|h@|i}) uEuc RW�c |�i? |�i ti| Lu tL*�|�L?t |L |�i T*@??ih<t ThLM*i4 UL?t�t|t Lu
|�i i?|�hi M�_}i| �)TihT*@?i ��|� ?Lh4@* RW |�hL�}� i^�@* _���t�L?� Wu RW t�TTLh|t
@? ,W�,c |�i? @** T*@)iht U@? @}hii �TL? @ 4Lt| Thiuihhi_ L�|UL4i �? |�i ti| Lu
@**LU@|�L?t |�@| 4@ �4�3i |�i hi*@|��i �|�*�|@h�@? LM�iU|��i u�?U|�L?� �L?ti^�i?|*)c
@? ,W�, @**LU@|�L? �t @? i^��*�Mh��4 Lu |�i _�t|Lh|�L? }@4i�

A�ihi �t @ U�h�L�t @tTiU| Lu |�i i^��*�Mh��4 t|h@|i}�it |�@| t�TTLh| @? ,W�,
@**LU@|�L?� A�i �@*�i Lu |�i tLU�@* T*@??ih<t LT|�4�3@|�L? ThLM*i4 �t i^�@* |L ?c |�i
4@ �4�4 ui@t�M*i �@*�i� ,�i? |�L�}� |�ihi �t UL?��U| L�ih |�i }LL_tc |�i i^��*�Mh��4
@**LU@|�L? ThL��_it i@U� @}i?| �|�*�|) L?i E@UULh_�?} |L hiTLh|i_ Thiuihi?Uit�� Wu |�i
tLU�@* T*@??ih �ihi ?@��i i?L�}� |L Mi*�i�i |�@| |�i hiTLh|i_ Thiuihi?Uit �ihi �L?it|
hiThiti?|@|�L?t Lu |�i @}i?|<t 4L|��itc |�i? t�i �L�*_ Mi _i*�}�|i_ |L !?L� |�@|
i�ih) @}i?| hiUi��i_ ��t 4@ �4�4 �|�*�|)�

W? |�i L?i�UL44L_�|) U@tic |�i i^��*�Mh��4 @**LU@|�L? �@t �?�^�i� 5�?Ui |�ihi
4@) Mi 4�*|�T*i ,�W, @**LU@|�L?tc |�i �?�^�i?itt ThLTih|) ��** ?L| U@hh) L�ih �?|L |�i
4@?) UL44L_�|) U@ti� A�i Mit| |�@| L?i 4�}�| �LTi uLh �t |�@| |�i L?*) i^��*�Mh��4
@**LU@|�L?t @hi |�i ,W�, @**LU@|�L?t� A��t hit�*| u@�*t |L �L*_c @t |�i ?i | i @4T*i
_i4L?t|h@|it� A�i i @4T*i �t @ 4L_��U@|�L? Lu @? i @4T*i �? 5LMi* d�bH�o�

, @4T*i �� W? @ |�L�UL?t�4ihc |�L�UL44L_�|) 4L_i*c *i| ��E%�c %2� ' %
D*S

�
%
�*S

2
c

�2E%�c %2� ' %
�*2

�
%
�*2

2
c L�E%�c %2� ' 4�?dED%� n �%2�*ec �oc @?_ L2E%�c %2� ' %

�*2

�
%
�*2

2
�

6Lh � ' � @?_ 2c �� @?_ L� M F � � hL�|�?i UL4T�|@|�L? t�L�t |�@| EL�c L2c %
W� �t @

�@t� i^��*�Mh��4 uLh |�i _�t|Lh|�L? }@4i� A�i @**LU@|�L? %W }��it @}i?| � E�*Dc �*��
@?_ @}i?| 2 E2*Dc 2*��� W? |��t i @4T*ic |�ihi �t @ �?�^�i ,W�, uLh |�i |h�i Thiu�
ihi?Uit� W| �t ERWc +W� ' EE2*�c �*��c ED*Hc �*e�� dE+W �t T*@)ih �<t @**LU@|�L? �? |�i
i^��*�Mh��4� �*@)ih 2 hiUi��it � 3 +W ' E�*Hc �*e�o� � UL4T�|@|�L? t�L�t |�@| |�i
�ht| T*@)ih Thiuiht |�i �?i�U�i?| L�|UL4i %W |L |�i ,W�,� �*tLc |�i tiUL?_ T*@)ih �t
�Lhti Lg @| |�i �@t� i^��*�Mh��4 i�i? |�L�}� �i �t hiTLh|�?} ��t |h�i �|�*�|) u�?U|�L?�

5LMi* d�bH�o t�L�t |�@| �? |�L�T*@)ih }@4itc |�i L?*) i^��*�Mh��4 @**LU@|�L?t
Lu _�t|Lh|�L? }@4it _ih��i_ uhL4 M@h}@�?�?} tL*�|�L?t t@|�tu)�?} � �L4t � |�hL�}�
e @hi ,W�, @**LU@|�L?t ThL��_i_ |�@| @}i?|t @hi hit|h�U|i_ |L *�?i@h t|h@|i}�it� A��t
hit|h�U|�L? 4@!it ?L ti?ti �? |�i Thiti?| UL?|i |c t�?Ui *�?i@h t|h@|i}�it _L ?L| t�TTLh|



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 �2

|�i i^��*�Mh�@ _itUh�Mi_ �? A�iLhi4 �� W| _Lit t�}}it| |�@| @ T@h|�@* UL?�ihti |L
A�iLhi4 � �L*_t �u T*@)iht @hi *�4�|i_ |L |h�?U@|i_ *�?i@h t|h@|i}�it� ,�i? |��t hit�*|
u@�*t |L �L*_c @t |�i ?i | i @4T*i _i4L?t|h@|it�

, @4T*i 2� W? @ |�L�UL?t�4ihc |�L�UL44L_�|) 4L_i*c *i| ��E%��c %�2� ' %
2*�

��
%
�*�

�2
c

�2E%2�c %22� ' %
�*�

2�
%
2*�

22
c L�E%��c %�2� ' 4�?d2E%�� n 2%�2�*�c �oc @?_ L2E%2�c %22� '

4�?d2E2%2� n %22�*�c �o� 6Lh � ' � @?_ 2c �� M F � wi| |�i @**LU@|�L? %W }��i ML|�
@}i?|t E�Dc �D�� � UL4T�|@|�L? t�L�t |�@| EL�c L2c %

W� �t @ �@t� i^��*�Mh��4 uLh |�i
_�t|Lh|�L? }@4i� wi44@ � �4T*�it |�@| @? �TTih ML�?_ |L |�i �|�*�|) |�@| @}i?| �
U@? @||@�? �t |�i �@*�i Lu 4@ ��E%��c %�2� t�M�iU| |L 2E2%�� n %�2�*� $ � EMiU@�ti
|�i *i44@ }�@h@?|iit |�@| T*@)ih 2<t @**LU@|�L? t@|�t�it 2E22� n %22�*� D �� @?_
t�4�*@h*) |�@| |�i �TTih ML�?_ uLh T*@)ih 2 �t |�i �@*�i Lu 4@ �2E%2�c %22� t�M�iU| |L
2E%2� n 2%22�*� $ �� 6Lh |�i hiTLh|i_ Thiuihi?Uit EL�c L2�c

�EL�c L2� ' tE%��c %�2c %2�c %22� M A G 2E%�� n 2%�2�*� D � @?_ 2E2%2� n %22�*� D ��
6Lh |�i |h�i Thiuihi?Uitc ML|� @}i?|t @}hii |�@| %W �t |�i Mit| @**LU@|�L? �? �EL�c L2��
W| �t @TT@hi?| |�@| |�i @**LU@|�L? %W �t ?L| i�U�i?|� A�i L?*) ,W�, �? |��t i @4T*i
�t R ' E�Dc �D� E%��c %�2� ' E2

�
c �
�
� @?_ E%2�c %22� ' E�

�
c 2
�
��

W? |�i i @4T*ic �EL� UL?|@�?t @**LU@|�L?t |�@| @hi ?L| hitL�hUi UL?tih��?}� W|
�t ?L| ?iUitt@h) |L �ti @** Lu |�i i?_L�4i?| |L @||@�? |�i 4@ �4�4 �? |�i tLU�@*
T*@??ih<t �|�*�|) u�?U|�L?� A��t t�}}it|t |�i TLtt�M�*�|) |�@| |�i �?i�U�i?| i^��*�Mh��4
�L�*_ _�t@TTi@h �u |�i T*@??ih �ti_ @ hitL�hUi�UL?tih��?} ti*iU|�L? uhL4 |�i ti| Lu
4@ �4�3�?} @**LU@|�L?t�

W4TLt�?} |�i @__�|�L?@* hi^��hi4i?| |�@| |�i tL*�|�L? Mi hitL�hUi UL?tih��?}
t�h�?!t |�i ti| Lu @**LU@|�L?t� A�i T*@??ih @**LU@|it |�i 4�?�4�4 ^�@?|�|) Lu hi�
tL�hUit ?ii_i_ |L 4@ �4�3i |�i hi*@|��i �|�*�|@h�@? LM�iU|��i u�?U|�L?� 6Lh |�i hi�
TLh|i_ Thiuihi?Uit

�WEL�c L2� '
�
Efc

�

e
c rc

�

2
3 2r�c r M E

D

H
c
�

e
�
�
�

�
E
�

2
3 2|c |c

�

e
c f�c | M E

D

H
c
�

e
�
�
c

%W *M �WEL�c L2� @?_ |�i @}i?|t �@�i UL?��U|�?} Thiuihi?Uit L�ih @**LU@|�L?t �?�WEL�c L2�
E�}i?| L?i Thiuiht |�i @**LU@|�L? E%��c %�2� ' E�

e
c D
H
� @?_ E%2�c %22� ' E�

e
c f�c ���*i @}i?|

|�L Thiuiht |�i @**LU@|�L? E%��c %�2� ' Efc �
e
� @?_ E%2�c %22� ' ED

H
c �
e
���

A�i |�L i @4T*it t�}}it| |�@| @ T@h|�@* UL?�ihti |L A�iLhi4 � hi^��hit ML|� @
hit|h�U|�L? L? t|h@|i}�it @?_ @ ti*iU|�L? uhL4 |�i ti| Lu 4@ �4�3�?} @**LU@|�L?t� A�i
?i | |�iLhi4t ThL��_i |�i hit�*|t�

A�iLhi4 2� wi| ? ' 2� Wu EuEu( R��c uEu( R2�( %W� �t @ �@t� i^��*�Mh��4 uLh |�i hitL�hUi
UL?tih��?} hi*@|��i��|�*�|@h�@? _�t|Lh|�L? }@4ic |�i? %W �t @? ,W�, @**LU@|�L?�



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 ��

�hLLu� W| uL**L�t uhL4 wi44@ � |�@| uLh @** �c 2R� u %W� D �� wi| � �' �� 5�?Ui
%W M Ac 2R� u %W� $ �� W| uL**L�t |�@| |�i 4@ �4�4 �|�*�|) T*@)ih � UL�*_ hiUi��i �?
hitTL?ti |L ��t LTTL?i?|<t t|h@|i}) �t

4@ ��E%�� t�M�iU| |L 2R� u %� $ � @?_ f $ %� $ �� E.�

�*@)ih � U@? �?_ii_ @U��i�i |��t T@)Lg M) �t�?} |�i t|h@|i}) uEu( R��� W| uL**L�t uhL4
4L?L|L?�U�|) Lu ��Eu�c |�@| 2R� u %W� ' �� A�i hitL�hUi UL?tih��?} UL?_�|�L? |�ihiuLhi
�4T*�it |�@| R� ' R� uLh L|�ih��ti |�i T*@??ih �L�*_ tL*�i E�� ��|� @? @**LU@|�L? %W

t�U� |�@| 2R� u%W� 	 �� W| uL**L�t |�@| �? i^��*�Mh��4 R� ' R�� �L?ti^�i?|*)c E.� �4T*�it
|�@| %W �t @? ,W�, @**LU@|�L?�

W UL?�iU|�hi |�@| A�iLhi4 2 �L*_t ��i? ? : 2�
A�ihi @hi |�L ��t|��U@|�L?t uLh |�i hit|h�U|�L? |L |h�?U@|i_ *�?i@h t|h@|i}�it� 6hL4

|�i TL�?| Lu ��i� Lu �4T*i4i?|@|�L?c |�i T*@??ih U@? 4@!i ��@|i�ih hit|h�U|�L?t L?
t|h@|i}�it ?ii_i_ �? Lh_ih |L }�@h@?|ii _it�h@M*i L�|UL4it� 6hL4 |�i TL�?| Lu ��i�
Lu |�i t|h@|i}�U Mi�@��Lh Lu |�i @}i?|tc �| �t TLtt�M*i |L t�L� |�@| i�i? ��i? |�ihi
@hi ?L hit|h�U|�L?t L? @_4�tt�M*i hiTLh|t EL|�ih |�@? UL?|�?��|)c 4L?L|L?�U�|)c @?_
UL?U@��|)�c @}i?|t @*�@)t �@�i @ |h�?U@|i_ *�?i@h Mit| hitTL?ti�

U� -jWNAW�,�B|�NA

,@h*�ih hit�*|t _i4L?t|h@|i |�@| |�i �@t� i^��*�Mh�@ Lu _�t|Lh|�L? }@4it _ih��i_ uhL4
@_4�tt�M*i M@h}@�?�?} }@4it @hi ,W�, @**LU@|�L?t @?_ |�@| �? |�iti i^��*�Mh�@c T*@)iht
hiTLh| *�?i@h �|�*�|) u�?U|�L?t� A��t T@Tih t|�_�it |�i _�t|Lh|�L? }@4i _ih��i_ uhL4
@ M@h}@�?�?} }@4i |�@| u@�*t |L t@|�tu) |�i @tt�4T|�L? Lu 4�_TL�?| _L4�?@|�L?� 5|�**c
|�i �@t� i^��*�Mh�@ Lu _�t|Lh|�L? }@4it @hi ,W�, @**LU@|�L?t� ,^��*�Mh��4 hiTLh|t @hi
?L?�*�?i@hc M�| |�i) @hi T�iUi��ti *�?i@h� A�ihi �t ?L *L}�U@* UL?|h@_�U|�L? �ihi� A�i
hi*@|��i �|�*�|@h�@? tL*�|�L? _Lit ?L| t@|�tu) |�i @tt�4T|�L?t �? |�i i@h*�ih T@Tih�

W| 4@) Mi �?t|h�U|��i |L hi�iU| 4Lhi L? |�i ti?ti �? ���U� |�i hit�*|t }i?ih@*�3i
|�i i@h*�ih L?it� 6�ht|c |�i hit|h�U|�L? |L *�?i@h t|h@|i}�it �? |�i i@h*�ih �Lh! �t ?L|
@*�@)t ?iUitt@h)� 6Lh |�i _�t|Lh|�L? }@4i _ih��i_ uhL4 |�i �@t� �@h}@�?�?} 5L*�|�L?c
L?i U@? t�TTLh| |�i t@4i L�|UL4it @t i^��*�Mh�@ M) �t�?} T�iUi��ti *�?i@h hiTLh|t Lu
|�i !�?_ �?|hL_�Ui_ �? |��t T@Tih� 5iUL?_c ���*i |�i hi*@|��i �|�*�|@h�@? tL*�|�L? u@�*t
4�_TL�?| _L4�?@|�L?c �| _Lit ?L| u@�* 4�_TL�?| _L4�?@|�L? �u T*@)iht @hi hit|h�U|i_
|L |h�?U@|i_ *�?i@h t|h@|i}�it |�@| @hi �ti_ |L t�TTLh| i^��*�Mh�@� A��t �t itti?|�@**)
|�i UL?U*�t�L? Lu wi44@ ��

AL 4@!i |�iti TL�?|t uLh4@**)c UL?t�_ih @ u@4�*) Lu M@h}@�?�?} tL*�|�L?t� 6Lh

r ' Er�c ���c r?� @?_ @ $ �c *i| ` Erc @� '
qS

?

�'�

�

?
r@
�

r �

@ �D wi| E7c _� Mi f3� ?Lh4@*�3i_�

6Lh @ 	 �c ` Euc @� �t t|h�U|*) UL?U@�i @?_ }i?ih@|it @ M@h}@�?�?} tL*�|�L?

sE7( @� ' trW ' ErW
�
c ���c rW

?
� G rW tL*�it 4@ ` Erc @� t�M�iU| |L r M 7� �

8Zkhq d @ 3/ gh�qh Z +v> 3, @ olp@<3
Z +v> d, @ t�?

�@4
v��

4

? =



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 �e

�u UL�htic` Erc �� �t |�i �|�*�|@h�@? LM�iU|��i u�?U|�L?� 5�?Ui` Erc f� ' t�?

�'�
r��

�

?@?_
*�4@<3"` Erc @� ' 4�? tr�c ���c r?�c sE7( f� ULhhitTL?_t |L |�i �@t� �@h}@�?�?} 5L�
*�|�L? @?_ sE7(3"� ULhhitTL?_t |L |�i k@*@��54LhL_�?t!) tL*�|�L?� W?Uhi@tit �?
@ |i?_ |L 4@!i ` Eu� 4Lhi *�!i |�i �|�*�|@h�@? tL*�|�L?c ���*i _iUhi@tit �? @ 4@!i
|�i tL*�|�L? 4Lhi ti?t�|��i |L |�i hi*@|��i �i*u@hi Lu @}i?| ��L hiUi��it |�i *L�it|
E?Lh4@*�3i_� �|�*�|)�

5�?Ui |�i u@4�*) Lu M@h}@�?�?} tL*�|�L?t @hi _i�?i_ @t tL*�|�L?t |L LT|�4�3@|�L?
ThLM*i4tc L?i 4�}�| Mi |i4T|i_ |L UL?U*�_i |�@| |�i) @** t@|�tu) �@t�<t W?_iTi?_i?Ui
Lu Whhi*i�@?| �*|ih?@|��it � �L4� W? u@U|c L?*) sE7( f� E|�i �@t� �@h}@�?�?} 5L*�|�L?�
t@|�t�it |��t @ �L4� A�i TLtt�M*i UL?u�t�L? @h�tit MiU@�ti W �@�i _i�?i_ |�i tL*�|�L?
uLh f 3 � ?Lh4@*�3i_ M@h}@�?�?} }@4it� W? }i?ih@*c U�@?}�?} |�i 4@ �4�4 �|�*�|)
@�@�*@M*i |L @ M@h}@�?ih ��** U�@?}i |�@| M@h}@�?ih<t �i�}�| �? ` Eu�c *i@_�?} |L |�i
TLtt�M�*�|) Lu @ ��L*@|�L? Lu |�i W?_iTi?_i?Ui Lu Whhi*i�@?| �*|ih?@|��it � �L4�

W4@}�?i @ u@4�*) Lu _�t|Lh|�L? }@4it |�@| �@h�it ��|� |�i T@h@4i|ih @� 6Lh
@ $ fc L?i U@? t�L� |�@| |�i M@h}@�?�?} tL*�|�L?t t@|�tu) |�i 4�_TL�?| _L4�?@|�L?
@ �L4� Oi?Ui hit�*|t uhL4 5LMi* d�bH�o U@? Mi �ti_ |L U�@h@U|ih�3i |�i tL*�|�L? |L
|�i _�t|Lh|�L? }@4i� 6Lh @ D fc wi44@ � Lu 5iU|�L? D UL?|�?�it |L �L*_� Oi?Ui |�i
hit�*|t uhL4 |�i Thi��L�t tiU|�L? @TT*)� W? @** U@titc ,W�, @**LU@|�L?t @hi i^��*�Mh�@
Lu |�i _�t|Lh|�L? }@4i� W? |�i U@ti Lu tL*�|�L?t ��|� ?L?�?i}@|��i T@h@4i|ih @c |�iti
i^��*�Mh�@ @hi t�TTLh|i_ M) |h�?U@|i_ *�?i@h t|h@|i}�it� `�i? @ �t ?L?TLt�|��ic |�i
i^��*�Mh��4 �t t�TTLh|i_ M) *�?i@h t|h@|i}�it� ��h�L�t*)c |�i �@t� M@h}@�?�?} tL*�|�L?
�t |�i L?*) L?i �? ���U� ML|� !�?_t Lu t|h@|i}) t�TTLh| |�i i^��*�Mh��4�

wi44@ 2� Wu T*@)ih � hiTLh|t |�i |h�?U@|i_ �|�*�|) uEu( R�c |�i? uLh @** @_4�tt�M*i
L
3�c �u % ' E%�c ���c %?� M �EuEu( R�c L

3�( @� @?_ @ : fc |�i? ?R u %� D ��

�hLLu� �tt�4i |�@| T*@)ih � �tit |�i t|h@|i}) uEu( R�� 5�TTLti |�@| �u T*@)ih
� ti*iU|t |�i t|h@|i}) T c |�i? |�i @**LU@|�L? �L�*_ Mi % ' E%�c ���c %?�� W? Lh_ih |L
LM|@�? @ UL?|h@_�U|�L?c @tt�4i |�@|

?R u %� 	 �� EH�

5�?Ui % 4�t| 4@ �4�3i E�� uLh |�i hiTLh|i_ Thiuihi?Uitc

d?R u E%� n ��o@ n dT E%� 3 ��o@ $ d?R u %�o@ n dT E%��o
@ Eb�

uLh @** f $ � $ %�� �) Eb�c |�i T@h|�@* _ih��@|��i Lu d?R u %�o@ n dT E%��o
@ �? |�i

_�hiU|�L? Lu e& 4�t| Mi *itt |�@? Lh i^�@* |L 3ihL ��i?i�ih %�& : f� W| uL**L�t |�@|
?R& $ (3

&
T E%�� ��i?i�ih %�& : f( UL?ti^�i?|*)

@ d?R u %�o@3� ?R&%�& $ @ dT E%��o
@3�(3

&
T E%��%�& uLh @** &�



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 �D

5�44�?} |��t �?i^�@*�|) L�ih & )�i*_t uLh @** � �' �c

d?R u %�o@3� ?R u %� $ dT E%��o
@3�QT E%�� u %�� E�f�

W| uL**L�t uhL4 ED�c E�f�c @?_ � D T E%�c |�@| uLh @** � �' �c

?R u %� $ d?R u %�o�3@ � E���

5�?Ui @ 	 �c EH� @?_ E��� �4T*)
?R u %� $ �� E�2�

5�?Ui
S

?

�'�
%� ' � @?_ R M {6c t�44�?} E�2� L�ih @** � �' � UL?|h@_�U|t EH� @?_

it|@M*�t�it |�i *i44@�
wi44@ 2 _i4L?t|h@|it |�@| ��i? @ : fc |�i Uh�U�@* *i44@ uhL4 5iU|�L? D UL?�

|�?�it |L �L*_� �?i U@? it|@M*�t� |�i t@4i hit�*| uLh |�i �@t� �@h}@�?�?} tL*�|�L?
E@ ' f� _�hiU|*) Lh |�hL�}� @ *�4�|�?} @h}�4i?|� wi44@ 2 t|@|it |�@| @ T*@)ih U@?
LM|@�? @? @**LU@|�L? @| *i@t| @t }LL_ @t @ �

?
|� t�@hi Lu i@U� UL44L_�|) @UULh_�?} |L

��t hiTLh|i_ Thiuihi?Uitc ThL��_i_ |�@| ��t hiTLh|i_ Thiuihi?Uit @hi �? @? @TThLTh��
@|i U*@tt� �?i U@? t|@|i |��t UL?_�|�L? _�hiU|*) L? M@h}@�?�?} tL*�|�L?t� W �@�i ?L
�?|ihThi|@|�L? uLh |��t ThLTih|)c �L�i�ih�

wi44@ �� `�i? @ 	 fc sE7c @� t@|�t�it � �L4 e E4�_TL�?| _L4�?@|�L?��

�hLLu� wi| 7 a ,?Mi @ f 3 � ?Lh4@*�3i_ UL4T@U|c UL?�i ti|� `�i? @ 	 fc
4@ �4�3�?} ` Euc @� �t i^���@*i?| |L 4�?�4�3�?}

S
?

�'�
r@
�
� A�ihiuLhic �| t��Uit |L t�L�

|�@| �u rW ' ErW
�
c ���c rW

?
� tL*�itG

4�?
?[
�'�

r@
�
t�M�iU| |L r M 7 E���

|�i? rW
�
D �

?
uLh @** �� `�|�L�| *Ltt Lu }i?ih@*�|)c @tt�4i |�@| rW

�
' 4�? trW

�
c ���c rW

?
� �

#i�?i |�i u�?U|�L? )Er�� ' 4@ tb G Er�c br3�� M 7� � 5�?Ui 7 �t f3� ?Lh4@*�3i_ @?_
UL?�i c ) �t @ hi@*��@*�i_c _iUhi@t�?}c UL?U@�i u�?U|�L? t@|�tu)�?}G )ErW

�
� ' �c )E�� D

fc @?_ Er�c )Er��r3�� M 7 uLh @** r� M dfc �o � 5�?Ui rW tL*�it E���c �| 4�t| Mi |�i U@ti
|�@| rW

�
tL*�it

4�?

+
r@
�
n

?[
�'2

d)Er��r�o
@

,
t�M�iU| |L r� M drW

�
c �o E�e�

#�gihi?|�@|�?} |�i LM�iU|��i u�?U|�L? �? E�e� @?_ �t�?} @ 	 fc �| uL**L�t |�@|

ErW
�
�@3� n )�ErW

�
�)ErW

�
�@3�

?[
�'2

ErW
�
�@ $ fc E�D�



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 �S

��ihic )�ErW
�
� ' *�4�<f

n

)Er
W

�
n��3)Er

W

�
�

�
� 5�?Ui ) Eu� �t UL?U@�ic

)�Er�� D )E��3 )Er��

�3 r�
� E�S�

5�Mt|�|�|�?} E�S� �?|L E�D� )�i*_t

E�3 rW
�
� ErW

�
�@3� n d)E��3 )ErW

�
�o)ErW

�
�@3�

?[
�'2

ErW
�
�@ $ f E�.�

5�?Ui )ErW
�
� ' � @?_ )E�� D fc E�.� �4T*�it |�@| ErW

�
�@3� $ S

?

�'�
ErW

�
�@ Lh

�

rW
�

$
?[
�'�

%
rW
�

rW
�

&
@

$ ? E�H�

��ihi |�i tiUL?_ �?i^�@*�|) �? E�H� uL**L�t uhL4 @ 	 f @?_ rW
�
' 4�? trW

�
c ���c rW

?
� �

�t �? |�i U@ti Lu wi44@ 2c wi44@ � @*tL �L*_t uLh |�i �@t� �@h}@�?�?} tL*�|�L?
E@ ' f��

�L4M�?�?} wi44@t 2 @?_ �c L?i LM|@�?t @ }i?ih@*�3@|�L? Lu A�iLhi4 ��

A�iLhi4 �� Wu ERWc %W� �t @? ,W�, uLh |�i |h�i Thiuihi?Uitc |�i? %W �t @ �@t�
i^��*�Mh��4 @**LU@|�L? uLh |�i _�t|Lh|�L? }@4i _i|ih4�?i_ M) |�i tL*�|�L? sEu( @��
Wu @ M dfc �o c |�i? �| �t @? i^��*�Mh��4 t|h@|i}) uLh @** T*@)iht |L hiTLh| |�i |h�?U@|i_
*�?i@h �|�*�|) u�?U|�L? uEu( RW�� Wu @ $ fc |�i? �| �t @? i^��*�Mh��4 t|h@|i}) uLh @**
T*@)iht |L hiTLh| |�i *�?i@h �|�*�|) u�?U|�L? LE+� ' RW u +�

�hLLu� `�i? @ M dfc �o c hit�*| uL**L�t uhL4 wi44@ 2 E@?_ |�i t@4i @h}�4i?|
�ti_ |L it|@M*�t� A�iLhi4 ��� `�i? @ $ fc |�i hit�*| uL**L�t uhL4 wi44@ � @?_
5LMi* d�bH�o�

A�i u@4�*) Lu M@h}@�?�?} tL*�|�L?t t�@hit |�i ThLTih|) |�@| @}i?|t �@?| |L @U|
@t �u |�i 4@h}�?@* �?�| |�i) @hi @**LU@|i_ �t �@*�@M*i� A�i LT|�4@* 4@?�T�*@|�L?
@*�@)t �?�L*�it U*@�4�?} |�@| |�i �ht| �?�|t @**LU@|i_ @__ |�i 4�?�4�4 TLtt�M*i
�|�*�|) Et�M�iU| |L |�i UL?U@��|) UL?t|h@�?|�� 5|h@|i}�it _�gih @t |L �L� @}i?|t t�L�*_
hiThiti?| |�i�h �|�*�|) uLh ��@| |�i) _L ?L| hiUi��i �? i^��*�Mh��4� N|�*�|@h�@? tL*�|�L?t
E@ : f� �?_�Ui @}i?|t |L U*@�4 |�@| |�i �?�|t |�@| |�i) _L ?L| hiUi��i @hi �Lh|�*itt�
#i?)�?} @? �?|ihit| �? |�iti �?�|t Tih4�|t @}i?|t |L i @}}ih@|i |�i�h �?|ihit| uLh |�i
�?�|t |�@| |�i) @U|�@**) hiUi��i� ,^@*�|@h�@? tL*�|�L?t E@ 	 f� u@�Lh @? @}i?| ��L
@TTi@ht |L Mi }i||�?} @ t4@** �|�*�|) hi*@|��i |L |�i 4@ �4�4 @�@�*@M*i �|�*�|) uLh
|�@| @}i?|� �L?ti^�i?|*)c �| �t �? |�i �?|ihit| Lu @? @}i?| u@Ui_ ��|� @? i}@*�|@h�@?
T*@??ih |L hiTLh| Thiuihi?Uit �? @ �@) |�@| i @}}ih@|i ��t 4@ �4�4 �|�*�|) hi*@|��i
|L |�i �|�*�|) �i hiUi��it� A��t uLhUi Uhi@|it @? �?Ui?|��i |L hiTLh| *�?i@h Thiuihi?Uit�



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 �.

-jujijAWjt

d�o �@Lc j� d�bH�oc R�hiuihi?Ui 6�?U|�L?t @?_ �@h}@�?�?} 5L*�|�L?tc� W,,, �S��.��

d2o �h@�uLh_c V� @?_ O� V@h�@? d�b.boc R#�t|Lh|�L? Lu �hiuihi?Uit @?_ |�i �@t�
A�iLh) Lu �@h}@�?�?}c� ,UL?L4�Ut wi||iht �c 2f��S�

d�o #��**L?c �� @?_ a��6� �ih|i?t d�bbSoc R+i*@|��i N|�*�|@h�@?�t4G �? W4ThL�i_
� �L4@|�t@|�L?c� ��+,�

deo O�h��U3c w�c ,� �@t!�?c @?_ �� �Lt|*i�@�|i d�bbDoc R6i@t�M*i �@t� W4T*i4i?�
|@|�L? Lu 5LU�@* ��L�Ui +�*it `�i? #it�}?ih #Lit ?L| k?L� ,?_L�4i?|t Lh
�hL_�U|�L? 5i|tc� �? A�i ,UL?L4�Ut Lu W?uLh4@|�L?@* #iUi?|h@*�3@|�L?c aL�? ��
wi_)@h_ Ei_��c �Lt|L?G k*��ih �U@_i4�U ��M*�t�iht�

dDo k@h?�c ,� d�bbSoc RW4T@h|�@*�|) @?_ W?|ihTihtL?@* �L4T@h�tL?t Lu �h_�?@* ì**�
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Lu ìt|ih? �?|@h�Lc �@hU��

d��o 5LMi*c a� d�bH�oc R#�t|Lh|�L? Lu N|�*�|�it @?_ |�i �@h}@�?�?} �hLM*i4c� ,UL?L�
4i|h�U@ ebc Db.�S�b�

d�eo A�L4tL?c `� d�b.boc RA�i �@?�T�*@|�L? Lu |�i 5�@T*i)�V@*�i��



�BA�V�,B|�NA Nu �ijujijAWjt BAa -j,B|��j P|�,�|Bi�BA�t6 �H

d�Do A�L4tL?c `� d�bHeoc RA�i �@?�T�*@M�*�|) Lu +itL�hUi �**LU@|�L? �iU�@?�t4tc�
+i��i� Lu ,UL?L4�U 5|�_�it D�c ee.�Sf�

d�So A�L4tL?c `� d�bH.oc RA�i V�*?ih@M�*�|) |L �@?�T�*@|��i �i�@��Lh Lu +itL�hUi
�**LU@|�L? �iU�@?�t4t #it�}?i_ |L 5i*iU| ,^��|@M*i @?_ ,�U�i?| ��|UL4itc�
�? BhL�itc A�c +� +@_?ihc @?_ 5� +i�|ih Ei_t��c W?uLh4@|�L?c W?Ui?|��itc @?_
,UL?L4�U �iU�@?�t4t� ��??i@TL*�tG N?��iht�|) Lu ��??itL|@ �hitt�

d�.o A�L4tL?c `� d�bbeoc R�LLTih@|��i �L_i*t Lu �@h}@�?�?}c� �? ��4@??c +� @?_ 5�
O@h| Ei_t��c O@?_MLL! Lu B@4i A�iLh)c �L*�4i WW� �4t|ih_@4G �Lh|� OL**@?_�




