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ì t�tTiU| |�@| ��i? |�i @giU|t Lu it|�4@|�?} q @hi u@U|Lhi_ �? @ 4Lhi UL4T*��

U@|i_ T�U|�hi 4�}�| i4ih}ic M�| |�@| |�i 4@�? ^�@*�|@|��i UL?U*�t�L?t t|@|i_ @ML�i

hi4@�?�

D , |i?t�L?t

�� �L?*�?i@h 6�?U|�L?t Lu w

W? 4@?) U@titc ?L?*�?i@h u�?U|�L?t Lu |�i T@h@4i|iht @hi @*tL Lu �?|ihit|� 6Lh

i @4T*ic |�i U�4�*@|i_ �4T�*ti hitTL?ti E�W+� u�?U|�L?c �U- ' �*E� � w2 � w��c

@?_ |�i �@*u *�ui Lu @ �?�| t�LU! EOw5�c Mu7 ' *? 2* *?Ew2 n w��c ���U� 4i@t�hi

|�i *L?} h�? hitTL?ti Lu |�i UL?_�|�L?@* �@h�@?Ui |L @ �?�| t�LU! @?_ |�i *i?}|� Lu

|�4i �?|�* |�i �4T�*ti hitTL?ti Lu @ �?�| t�LU! �t �@*u �|t �?�|�@* �@*�ic hitTiU|��i*)�

A�i �5, LT|�4@* Thi_�U|Lh Lu �|n&c ���U� �tc �? |�i �i@!*) t|@|�L?@h) U@tic �e|n& '

� n Ew2 n w��
&3�E�|n� � ��c tii �@�**�i @?_ �L**iht*i� E�bb2�c @?_ |it|t Lu �)TL|�itit

@ML�| w M@ti_ L? |�i @̀*_c w�c Lh w+ Th�?U�T*it @hi @*tL Lu �?|ihit| �ihi�

�S



wi| } Mi @ tU@*@h �@*�i_ |�hii |�4it UL?|�?�L�t*) _�gihi?|�@M*i u�?U|�L? Lu wc @?_

*i| } ' E Y}
Yw�

c Y}
Yw2

c Y}
Yw�

�� @?_ B ' E Y2}
Yw�Yw�

���c�'�� A�i?c A
�*2

q
}Eew�� }Ew�

r
�t @t)4T|L|��

U@**) ?Lh4@* ��|� 4i@? f @?_ �@h�@?Ui }�l}� 6�h|�ih4Lhic |�i @t)4T|L|�U 4i@? @?_

t!i�?itt Lu }Eew�� }Ew� @hi @TThL �4@|i*)

A3�i��E}�ew� n |hEBl�*2j ( A3�i��E}�ew� n �}�l3�Bl3�}jc

hitTiU|��i*)� 6Lh |�i �W+ u�?U|�L?c

} '
��

E�� w2 � w��2

3EEEEEC
f

�

�

4FFFFFD ( B '
�2

E�� w2 � w���

3EEEEEC
f f f

f � �

f � �

4FFFFFD �

�*|�L�}� |�ihi �t ?L @TT@hi?| �?�| hLL| igiU| uLh ewc |�ihi �t L?i uLh �̂U-c uLh |�i

LM��L�t hi@tL? |�@| �U- ' 4 ��i? w2 n w� ' �� �*i@h*)c �u w2 n w� �t U*Lti |L �c |�i

4L4i?|t Lu �̂U- UL�*_ Mi �ih) *@h}i� A�i @t)4T|L|�U t|@?_@h_ _i��@|�L? Lu }Eew��}Ew�

�t i}�l}j�*2A3� ' �Ed� � w2 � w�o
32A3�� @t w2 n w� $ �c t�?Ui l �t �?�|i uLh |�i

�?�| hLL| U@tic ���*i |�i @t)4T|L|�U M�@t @?_ t!i�?itt @hi �Ed�� w2� w�o
3�A3�� @?_

�Ed�� w2 � w�o
3.A3�� hitTiU|��i*)�

2� ��@t +i_�U|�L?

�?i Th@U|�U@* @TT*�U@|�L? Lu L�h |�iLhi4 �t |L M�@t hi_�U|�L?�b �?_hi�t E�bb��

_i�?it @? i @U| 4i_�@? M�@t ULhhiU|�L? uLh *i@t| t^�@hit it|�4@|Lht �? @? @�|Lhi}hit�

t��i 4L_i*� O�t ThLUi_�hi �t M@ti_ L? �?�ih|�?} |�i hi*@|�L?t��T Mi|�ii? |�i M�@t

EUL4T�|i_ M) t�4�*@|�L?� @?_ |�i t�?}*i T@h@4i|ih Mi�?} it|�4@|i_� A��t 4i|�L_ �t

?L| �i** t��|i_ |L |�i 4�*|�T*i T@h@4i|ih t�|�@|�L?��f �? @*|ih?@|��i M�@t hi_�U|�L?

4i|�L_ M@ti_ L? |�i @t)4T|L|�U @TThL �4@|�L?t Lu tiU|�L? � �t ?L� }��i?� A�iti

�.



@TThL �4@|i 4i|�L_tc @| *i@t| |�i @__�|��i �iht�L?tc @hi tL4i��@| t|@?_@h_ � tii

�L @?_ O�?!*i) E�b.ec T��f� uLh @ _�tU�tt�L? � M�| �@�i ?L| Mii? @TT*�i_ �? |��t

UL?|i | MiuLhi� � 4@�Lh @_�@?|@}i Lu L�h 4i|�L_ �t |�@| �| U@? Mi �4T*i4i?|i_

��|�L�| _i|@�*i_ !?L�*i_}i Lu |�i M�@t u�?U|�L? ��Ew�c @** |�@| �t hi^��hi_ �t |�@|

L?i U@? it|�4@|i �| UL?t�t|i?|*)� A��t 4i|�L_ @*tL _Lit ?L| hi^��hi !?L�*i_}i Lu

|�i ihhLh _�t|h�M�|�L?��� �L?Ui?|h@|�?} L? 4i@? M�@t ULhhiU|�L?c�2 *i| e�� ' ��Eew� Mi
|�i it|�4@|i_ M�@tc ��ihi |�i u�?U|�L? ��E�� �t }��i? �? |�i |�iLhi4� A�i?c e�� UL?�

t�t|i?|*) it|�4@|it ��� `�|� |��t ^�@?|�|) �i _i�?i |�i @__�|��i @?_ 4�*|�T*�U@|��i

M�@t�ULhhiU|i_ it|�4@|it��G

E�� S�ew@Ko ' S�ew � A3�e��
E2� S�ew6Ko ' S�ew*E� n e��*S�ewA �
E�� S�eweKo ' S�ew i TE�e��*S�ewA ��

A�i?c S�ew@Koc S�ew6Koc @?_ S�eweKo @hi �?M�@ti_ |L Lh_ih A3�� ��@t�ULhhiU|i_ it|�4@|it Lu

}Ew� @hi LM|@�?i_ M) hiT*@U�?} ew M) }Eew� @?_ e�� M) A3�ie��Ee}�ew�nEeVen2�|hEfBf�3��*2j
�? E��c E2� @?_ E��� �?i @_�@?|@}i Lu |�i 4�*|�T*�U@|��i ULhhiU|�L?t ew6Ko @?_ eweKo �t

|�@| |�i) i?t�hi TLt�|���|) uLh |�i ULhhiU|i_ it|�4@|i�

S �L?U*�_�?} +i4@h!t

A�i @t)4T|L|�U M�@t Lu |�i "�w, tii4t |L �@h) ��|� |�i T@h@4i|iht �? @ ?L?*�?i@h

u@t��L?c ���U� �L�*_ t�}}it| |�@| |�i *�?i@h hitTL?ti t�hu@Ui @TThL@U� �ti_ M) ,?}*i

i| @*� E�bHD� �t �@�i_ @?_ Uih|@�?*) U@??L| �Lh! �i** L�ih |�i i?|�hi T@h@4i|ih

tT@Ui� +@|�ih t�hTh�t�?}*)c |�i M�@t _Lit ?L| ?iUitt@h�*) �?Uhi@ti ��i? |�i �?�|

�H



hLL| �t @TThL@U�i_� 5L4i U@�|�L? �t _�i ��i? �?|ihThi|�?} |�iti hit�*|t *�|ih@**)c

M�| |�i) @hi @| *i@t| t�}}it|��i Lu tL4i 4@�Lh _�gihi?Uit �? Mi�@��Lh UL4T@hi_ ��|�

*�?i@h @�|Lhi}hitt�L?� W? |��t ti?tic L�h hit�*|t UL?�h4 |�i �4T*�U@|�L?t Lu w�4t_@�?i

E�bb��c @*|�L�}� L�h @h}�4i?|t �@�i ?L|��?} |L _L ��|� |�i �T�*i��T� T�i?L4i?L?

�?�it|�}@|i_ �? w�4t_@�?i E�bbD��
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.ED��D�2J��� ' � ����� �2�2� �������&�qq�
&�,�.E]��]�2],�Z�

.ED��D�2K��� ' �� ����� �2�2� ����.d]��]�2i]��qZ �.E]��qZ�jo

.ED��D�2N��� ' �� ����� �2�2� �������qq.d]��]�2iZ2 � .EZ2�jo*2�

�L�c

.E]��]�2],�Z� ' JE��

. d]��]�2 i]��qZ �.E]��qZ�jo ' JE��

. d]��]�2 iZ2 �.EZ2�jo ' JE��c

M) �L�?| @t)4T|L|�U ?Lh4@*�|)c @?_ |�@| Z �t �?ULhhi*@|i_ ��|� ]�c uLh � ' �c 2c ��

A�ihiuLhic |�i t!i�?itt Lu hw �t |�i t@4i @t |�@| Lu ewEq��
2S



e� A�i ThLTih|�it Lu eq� W? |��t U@tic

A �*2E eq � q� ' ��qq]q n A3�*2
q
�qq� &,]q&], � �qq�qq� &,�qq,]q]&

r
c

MiU@�ti �&qc �q&,c �qqq ' f� A�ihiuLhic ML|� |�i 4i@? @?_ t!i�?itt Lu A �*2E eq � q�

@hi 3ihL |L Lh_ih A3�c t�?Ui @*tL �q&c, ' f�

+iuihi?Uit

�!@��h@c ��c @?_ k� A@!i�U�� G�dI��G �t)4T|L|�U i�U�i?U) Lu 5|@|�t|�U@* ,t�

|�4@|LhtG �L?UiT|t @?_ O�}�ih �h_ih �t)4T|L|�U ,�U�i?U)� 5Th�?}ih�Vih*@}c

�ih*�?�

�?_ihtL?c A�`� E�b.e�G ��? @t)4T|L|�U i T@?t�L? Lu |�i _�t|h�M�|�L? Lu |�i

*�4�|i_ �?uLh4@|�L? 4@ �4�4 *�!i*��LL_ it|�4@|i Lu @ ULi�U�i?| �? @ t�4�*|@�

?iL�t i^�@|�L? t)t|i4c� aL�h?@* Lu |�i �4ih�U@? 5|@|�t|�U@* �ttLU�@|�L?c Sbc

DSD�.��

�?_ihtL?c A�`� E�b..�G ��t)4T|L|�U i T@?t�L?t Lu |�i _�t|h�M�|�L?t Lu it|��

4@|it �? t�4�*|@?iL�t i^�@|�L?t uLh @*|ih?@|��i T@h@4i|ih ti^�i?Uitc� ,UL?L�

4i|h�U@c eDc Dfb��H�

�?_ihtL?c A�`� @?_ A� 5@�@ E�b.��G �#�t|h�M�|�L?t Lu it|�4@|it Lu ULi�U�i?|t

Lu @ t�?}*i i^�@|�L? �? @ t�4�*|@?iL�t t)t|i4 @?_ |�i�h @t)4T|L|�U i T@?t�L?c�

,UL?L4i|h�U@c e�c SH��.�e�

�?_ihtL?c A�`� @?_ A� 5@�@ E�b.b�G �,�@*�@|�L? Lu |�i _�t|h�M�|�L? u�?U|�L?

Lu |�i |�L t|@}i *i@t| t^�@hit it|�4@|ic� ,UL?L4i|h�U@ e.c �S��H2�

2.



�?_hi�tc #�`�k�c G�dd
�H �, @U|*) 4i_�@? �?M�@ti_ it|�4@|�L? Lu �ht| Lh_ih

@�|Lhi}hitt��i%�?�| hLL| 4L_i*t�� ,UL?L4i|h�U@ S�c ��b��SS�

�@�**�ic +�A� @?_ A� �L**iht*i� G�dd4�H ��hi_�U|�L? �? _)?@4�U 4L_i*t ��|�

|�4i�_iTi?_i?| UL?_�|�L?@* �@h�@?Uit�� aL�h?@* Lu ,UL?L4i|h�Ut� D2c b������

�@h?_Lhg���i*ti?c ��,�c @?_ #�+� �L G�dId�H �t)4T|L|�U |iU�?�^�it uLh �ti

�? t|@|�t|�Ut� ��@T4@? @?_ O@**�

�@h|*i||c ��5� E�bD��G ��TThL �4@|i UL?�_i?Ui �?|ih�@*t WWc� ��L4i|h�!@ efc

�fS���.�

�L**iht*i�c A�c +�6� ,?}*ic @?_ #��� �i*tL? G�dd
�H ��+�O �L_i*tc� �? A�i

O@?_MLL! Lu ,UL?L4i|h�Utc VL*� WV� ,_t #�6� �U6@__i? @?_ +�6� ,?}*i WWW�

�Lh|��OL**@?_�

�L**iht*i�c A�c @?_ a��� L̀L*_h�_}i G�dd4�H �"�@t� �@ �4�4 w�!i*��LL_ ,t|��

4@|�L? @?_ �?uihi?Ui �? _)?@4�U 4L_i*t ��|� |�4i �@h)�?} UL�@h�@|it�� ,UL?L�

4i|h�U +i��i�t� ��c �e���.2�

�LL*i)c A�6� @?_ `�+� �@h!i G�ddh�H ��t)4T|L|�U *�!i*��LL_�M@ti_ Thi_�U|�L?

u�?U|�L?t�� ,UL?L4i|h�U@ DHc �2�D��2�e�

�L c #�+�c @?_ #�V� O�?!*i) G�d0g�H A�iLhi|�U@* 5|@|�t|�Ut� ��@T4@? @?_ O@**�

,?}*ic +�6�c #�6� Oi?_h)c @?_ #� Ah�4M*i G�dIF�H �54@** t@4T*i ThLTih|�it

Lu �+�O it|�4@|Lht @?_ |it|t�� �@?@_�@? aL�h?@* Lu ,UL?L4�Ut� �Hc SS�b��

6�h|�c #� G�dd
�H ���@t hi_�U|�L? Lu 4@ �4�4 *�!i*��LL_ it|�4@|it��

��L4i|h�!@� Hfc 2.��H�

2H



B�Lt�c a�k�c ��k� 5�?�@c @?_ O�5� `�i@?_ G�dIh�H �5iUL?_ Lh_ih i�U�i?U) Lu

|�i �w, ��|� hitTiU| |L @?) ML�* t�@Ti_ *Ltt u�?U|�L?�� �??@*t Lu 5|@|�t|�Ut�

Hc DfS�D2��

O@���@tt�*�L�c V���c @?_ ���� +��_ E�bbe�G ��*@tt�U@* ,t|�4@|�L? 4i|�L_t uLh

w#V �L_i*t �t�?} 5�4�*@|�L?c� �? A�i O@?_MLL! Lu ,UL?L4i|h�Utc VL*� WV� i_t�

#�6� �U6@__i? @?_ +�6� ,?}*i WWW� �Lh|� OL**@?_� T2�He�2ee��

O@*_@?i a���5�c @?_ 5��� 54�|� E�bDS�G �A�i t@4T*�?} _�t|h�M�|�L? Lu @ 4@ ��

4�4 *�!i*��LL_ it|�4@|ic� ��L4i|h�!@c S�c bS��f��

O�@h_*ic `�c @?_ ���� w�?|L? G�ddg�H ��TT*�i_ ?L?T@h@4i|h�U 4i|�L_t�� �?

A�i O@?_MLL! Lu ,UL?L4i|h�Utc VL*� WV� i_t� #�6� �U6@__i? @?_ +�6� ,?}*i

WWW� �Lh|� OL**@?_� T22b.�2��b�

Oi?_h)c #�6� G�dIU�H #�tU�tt�L? Lu ,?}*ic +�6� @?_ A� �L**iht*i�c � �L_i**�?}

|�i Tiht�t|i?Ui Lu UL?_�|�L?@* �@h�@?Uit�� ,UL?L4i|h�U +i��i�t Dc ��Df�

wiic 5�`�c @?_ ��,� O@?ti? G�ddg�H ��t)4T|L|�U |�iLh) uLh |�i B�+�OE�c��

"�@t���@ �4�4 w�!i*��LL_ ,t|�4@|Lh�� ,UL?L4i|h�U A�iLh) �fc 2b�D2�

w�?|L?c ����c @?_ a��� ��i*ti? G�ddF�H �kih?i* ,t|�4@|�L? Lu 5|h�U|�hi_ �L?�

T@h@4i|h�U +i}hitt�L? �L_i*tc� ��L4i|h�!@ H2c b���ff�

w�4t_@�?ic +�w� E�bb��H ��L?t�t|i?U) @?_ @t)4T|L|�U ?Lh4@*�|) Lu |�i "�@t��

�@ �4�4 w�!i*��LL_ it|�4@|Lh �? B�+�OE�c�� @?_ WB�+�OE�c�� 4L_i*t��

�@?�tUh�T|c �h�?Ui|L? N?��iht�|)�

w�4t_@�?ic +�w� E�bbD�H �6�?�|i t@4T*i ThLTih|�it Lu |�i �@ �4�4 w�!i*��LL_

it|�4@|Lh �? B�+�OE�c�� @?_ WB�+�OE�c�� 4L_i*tG @ 4L?|i U@h*L �?�it|�}@�

|�L?�� aL�h?@* Lu ��t�?itt @?_ ,UL?L4�U 5|@|�t|�Ut ��c ���f�

2b



�U��**@}�c ��c G�dI0�H Ai?tLh 4i|�L_t �? t|@|�t|�Ut� ��@T4@? @?_ O@**�

�@*�?L�t!��c V�k� G�ddg�H ��t)4T|L|�U i T@?t�L?t �? ti^�i?|�@* it|�4@|�L?

uLh |�i �ht|�Lh_ih h@?_L4 ULi�U�i?| @�|Lhi}hitt��i 4L_i*G @ hi}i?ih@|��i @T�

ThL@U��� �U|@ �TT*�U@?_@i �@|�i4@|�U@i� �ec 2S��2H��

�@}@hc ��w� E�bDb�G �A�i M�@t @?_ 4L4i?| 4@|h� Lu |�i }i?ih@* !�U*@tt it|�4@�

|Lht Lu |�i T@h@4i|iht �? t�4�*|@?iL�t i^�@|�L?tc� ,UL?L4i|h�U@c 2.c D.��bD�

�i*tL?c #��� E�bbf�H �5|@|�L?@h�|) @?_ Tiht�t|i?Ui �? |�i B�+�OE�c�� 4L_i*t��

,UL?L4i|h�U A�iLh)� Sc ��H���e�

�i*tL?c #��� G�dd��H ��L?_�|�L?@* �i|ihLt!i_@t|�U�|) �? @tti| hi|�h?tG � ?i�

@TThL@U��� ,UL?L4i|h�U@� Dbc �e.�e.f�

�u@?3@}*c a� E�bHf�G ��t)4T|L|�U i T@?t�L?t �? T@h@4i|h�U t|@|�t|�U@* |�iLh)c�

�? ��+� kh�t�?@�@�c i_�c #i�i*LT4i?|t �? 5|@|�t|�Utc �L* �� �i� vLh!G �U@_i4�U

�hitt�

���**�Ttc ������c G�d00B�H ��TThL �4@|�L?t |L tL4i �?�|i t@4T*i _�t|h�M�|�L?t

@ttLU�@|i_ ��|� @ �ht|�Lh_ih t|LU�@t|�U _�gihi?Ui i^�@|�L?�� ,UL?L4i|h�U@� eDc

eS��eHD�

���**�Ttc ������c G�d00O�H �� }i?ih@* |�iLhi4 �? |�i |�iLh) Lu @t)4T|L|�U

i T@?t�L?t @t @TThL �4@|�L?t |L |�i �?�|i t@4T*i _�t|h�M�|�L?t Lu iUL?L4i|h�U

it|�4@|Lht�� ,UL?L4i|h�U@� eDc �D�.��e�

+LM�?tL?c ���� G�dII�H �+LL|�? UL?t�t|i?| ti4�T@h@4i|h�U hi}hitt�L?�� ,UL?L�

4i|h�U@� DSc b���bDe�

+L|�i?Mih}c A�a�c G�dIgB�H ��TThL �4@|i ?Lh4@*�|) Lu Bi?ih@*�3i_ wi@t|

5^�@hit ,t|�4@|itc� ,UL?L4i|h�U@ D2c H���H2D�

�f



+L|�i?Mih}c A�a�c G�dIgO�H �O)TL|�it�t |it|�?} �? w�?i@h �L_i*t ��i? |�i

,hhLh �L�@h�@?Ui �@|h� �t �L?tU@*@hc� ,UL?L4i|h�U@ D2c H2.�He2�

+L|�i?Mih}c A�a�c G�dIU�H ��TThL �4@|�?} |�i _�t|h�M�|�L?t Lu iUL?L4i|h�U

it|�4@|Lht @?_ |it| t|@|�t|�Ut�� W? A�i O@?_MLL! Lu ,UL?L4i|h�Utc VL*�4i WW�

�Lh|��OL**@?_�

+L|�i?Mih}c A�a�c G�dII�H ��TThL �4@|i �L�ih 6�?U|�L?t uLh tL4i +LM�t|

Ait|t Lu +i}hitt�L? �Li�U�i?|t�� ,UL?L4i|h�U@� DSc bb.��f�b�

5@h}@?c a�#�c E�b.e�G ��? |�i �@*�_�|) Lu �@}@h<t i T@?t�L? uLh |�i 4L4i?|t Lu

iUL?L4i|h�U it|�4@|Lhtc� ,UL?L4i|h�U@c e2c �Sb�.S

5@h}@?c a�#�c E�b.S�G �,UL?L4i|h�U it|�4@|Lht @?_ |�i ,_}i�Lh|� i T@?t�L?c�

,UL?L4i|h�U@c eec e2��eeH( ihh@|�4c eDc 2.2�

5�i?|L?c w�+�c @?_ k� �L�4@? E�bS��G �O�}�ih 4L4i?|t Lu @ 4@ �4�4�

*�!i*��LL_ it|�4@|ic� aL�h?@* Lu |�i +L)@* 5|@|�t|�U@* 5LU�i|) �c 2Dc �fD��.�

5�i?|L?c w�+�c @?_ k� �L�4@? E�bSb�G ��@ �4�4 *�!i*��LL_ it|�4@|i 4L4i?|t

uLh |�i |�L�T@h@4i|ih }@44@ _�t|h�M�|�L?c� 5@?!�@ �c ��c �.b�bS�

5�i?|L?c w�+�c @?_ k� �L�4@? E�b..�G �@ �4�4 w�!i*��LL_ ,t|�4@|�L? �?

54@** 5@4T*it� wL?_L?G Bh��?�

A@?�}�U��c ��c @?_ k� �@i!@�@ G�ddh�G ��t)4T|L|�U i T@?t�L?t Lu |�i _�t|h��

M�|�L? Lu t|@|�t|�Ut hi*@|i_ |L |�i tTiU|h@* _i?t�|) 4@|h� �? 4�*|��@h�@|i |�4i

tih�it @?_ |�i�h @TT*�U@|�L?tc� ,UL?L4i|h�U A�iLh) Sc .D�bS�

A@?�}�U��c �� E�bb��G O�}�ih Lh_ih @t)4T|L|�U |�iLh) uLh |�4i tih�it @?@*)t�tc

5Th�?}ih Vih*@}c �ih*�?�

��
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