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Abstract
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+"�3$%�$�,/5�$+(+#%��(��$�*#!���*��!��*�(56! ��(!�.(5Ł��1.'%/$��%*!)��$�/�*+0�
�!!*�/1�&!�0�0+�)1�$�.!/!�.�$�%*�0$!��+*0!40�+"�0.�1)���* �)+1.*%*#Ł��.�1)��
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Ã!2!/ħ* !�ħ*�!(!*!*�"ħ()ŀ�0!)!(�+(�.�'�0.�2)��2!�5�/�'�2.�)(�.ß�Ã!.Ã!-
2!/ħ* !�!(!��(ß*)ßĀ0ß.Ł��1���Ô(�) ���*�(ħ6!�0!)!(�+(���'��ħÃħ) !��!(ħ.(ħ�
0č. !��ħ.�'�5ß,�2!�.1$/�(Ś"ħ6ħ'/!(�5�.�(�*)��+(�.�'�0.�2)��2!�'�5�! ħ(!*�
) .) 5!�5õ*!()!��ħÃħ)ħ5(!�5�/�'�2.�)(�.ß*ß��Ãß'(�)�'�#!.!')!'0! ħ.Ł�

�.�2)��2!���/

j*/�*�,/ħĀ!/ħ*ħ�0.�2)��2!�5�/0�*��5.ß� čĀč*)!'�)č)'č*� !Ôħ( ħ.Ł��.!1 �
2!�,!'�Ã+'�,/ħ'�*�(ħ/0�Ã+�1Ô1*�$�5�0��#õ6(!.ħ*ħ��Ã0ßÔß�ħ('��*ß�0!)!(�!*-
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 ħĀ!�5�.�0�*�ş�.!1 ŀ�9A??ŀ�/Ł�>;š��ħ.�'+,1Ā�5�� ���ħ.�'�5ß,�ş����*ŀ�:89;Ł�/Ł�
:8Aš�+(�.�'�#õ.)čĀ0č.Ł��ß��'�2!�#č2!*(ħ�+(�.�'��!0ħ)(!*!*�.�$ħ)�5!.ħ-
*!� /č.!'/ħ6�2!� 0!$(ħ'!(ħ�  ßĀ� č*5�*ß*��ħ.� 0.�2)��5�.�00ßÔß� õ*!� /č.č(č.Ł�
�1��*��0.�2)�ŀ��**!�'�5�ß�2!5���**!�/!2#ħ/ħ*ħ*�'�5�ß ß.�ş�+3(�5ŀ�9A>8ŀ�
/Ł� 9;šń� �1*1*�!*�/+)10�õ.*!Ôħ*ħ���*'ƍ0�� Ƈ +Ô1)�0.�2)�/ßƉ�'�2.�)ß5(��
#õ.)!'�)č)'č* č.� ş��*'ŀ�:89<šŁ��ħ.!5ħ*�0č)�5�Ā�)ß�/č.!'(ħ��ħ.���Ô-
(�*ßĀ(�.�2!�'+,1Ā(�.�/ħ(/ħ(!/ħ�+(�.�'��*(�)�'�6�*ß.ń�$!.�0č. !*�'+,1Ā�2!�
'�5ß,�)10(�'��0.�2)�5��*! !*�+()�/�� ���1*(�.ß�/č.!Ô!*ŀ�5č6(!Āħ()!/ħ�
#!.!'!*� 1.1)(�.�+(�.�'�#õ.)!'�)č)'č* č.Ł��ħ�!+1.ƍ1*��!(ħ.00ħÔħ�#ħ�ħ�
0.�2)��#!Ã)ħĀ!��ħ00ħ.�ş�ħ�!+1.ŀ�:89;ŀ�/Ł�98=šŁ��.�2)�ŀ�#!.Ã!'(ħ'0!�+.0�5��
Ãß')ßĀ��ħ.�+(�5(��/ß*ß.(ß�'�()� �*� ßĀ/�(��ħ.�15�.�*(��õ6*!*ħ*��1�15�.�-
*��$�'ħ)�+()��2!�+*1��*(�)��5!0!./ħ6(ħÔħ��.�/ß* �'ħ�'�.)�Ā� �*� +(�-
5ß�5�Ā� ßÔß��ħ.��(0�č/0�+()��$�(ħ ħ.� ş|6)!*ŀ�:89?ŀ�/Ł�::=šŁ��1��Ãß �*�'ħĀħ�
ħ(!�0.�2)�0ħ'�+(�*� 1.1)(�.�5�� ��+(�5(�.��.�/ß* ���*(�) �*� +Ô�*��ħ.�
ħ(ħĀ'ħ�+(1Ā1.Ł��ħ.!5� ßĀ/�(� 1.1)1*�*! !*�'!* ħ���Āß*��#!( ħÔħŀ��1�/+.1*-
(�.(��*�/ß(���Ā��Ãß'���Ôß�#ħ�ħ�'+*1(�.ß�Ãõ6č)(!5!)!6�2!�'!* ħ*ħ� .1$/�(�
�ħ(ħ*)!6(ħ'�ħÃħ* !��1(1.Ł���.10$ƍ��#õ.!�0.�2)���!'(!*)! ħ'��ħ.�+(�5��5��
 ��!6ħ�ħ��ħ.�Āħ  !0�+(�5ß*��2!5��)!5 �*��#!( ħ'(!.ħ* !�0�)�+(�.�'�'�2.�-
*�)�5�*��*��'� �$��/+*.��0!'.�.(�*�*�#!.ħ� õ*čĀ(!. !ŀ�'��1/(�. ��2!�
 ħÔ!.�0!'.�.(�5�*� 1.1)(�. ��/č.!'(ħ� !2�)�! !*�/č.!Ã(!.!�2!.ħ(!*�0!,'ħ�
+(�.�'� ��0�*ß)(�*)�'0� ß.�ş9AA>ŀ�/Ł�A9őA:šŁ��1���Ô(�) ��0.�2)��ħ*/�*ß*�
�!'(!)! ħÔħŀ�+()�/ß*ß�1))� ßÔß�+(�5(�.�5�� �� 1.1)(�. ß.Ł�ħĀħ*ħ*�ħÃ/!(�
$�5�0ß* ��+*1�/č.!'(ħ�.�$�0/ß6�! !.ŀ�.!!(�$�5�0ß*ß�5�Ā�)�/ß*ßŀ� !2�)�!0-
0ħ.)!/ħ*ħ�/!'0!5!�1Ô.�0ß.Ł��.�2)���ħ.!5ħ*�#!.Ã!'�5�� ���(#ß(�*�*��ħ.�õ(č)�
5�� ��5�.�(�*)��ħÃ!.!*�5�� ��'!* ħ/ħ*ħ*�2!5����Ā'�(�.ß*ß*�"ħ6ħ'/!(��č0č*-
(čÔč*!� 0!$ ħ0� +(1Ā01.�*�+(�5�2!5��+(�5(�.�5�Ā�)�/ß�2!5���1*(�.�� 0�*ß'�
+()�/ß ß.�ş
!.�!.0ŀ�:89@ŀ�/Ł�9AšŁ��1*1*�5�*ß�/ß.��0.�2)���*ħ�2!�5ß'ß�ß�+(�5-
(�.��  �ħ.� '+*0.+(/č6� 0!'.�.(�5�*� #õ.č*č)(!. !*� +(1Ā�*� .�$�0/ß6� ! ħ�ħ�
 !*!5ħ)ħ� !��!0ħ)(!.�ş��.10$ŀ�9AA>ŀ�/Ł�99šŁ��.�2)��ħÃħ* !'ħ�'ħĀħ(!.� !2�)(ß�
0.�2)�0ħ'�+(�5ß�$�0ß.(� ß'(�.ß* �*� +(�5ß�$�5�0(�.ß*ß� !2�)�!00ħ.)!'0!�
6+.(�*��ħ(ħ.Ł��.�2)��5�Ā�5�*�ħ*/�*(�.�/ß'ßĀß,�'�(ß.(�.ŀ�#!(ħĀ)!(!.ħ�/!'0!5!�
1Ô.�.�2!�5�Ā�)(�.ß*��5!*ħ� !*!5ħ)�'�0�)�6(�.Ł��ħÔ!.�5�* �*�0+,(1)/�(�
5�Ā�)��'�0ß()�)���ħ(ħ*Ã(ħ��ħ.�/!Ãħ)�+(��ħ(!�!Ôħ�#ħ�ħ�.1$/�(���ß*ß*�2!. ħ-
Ôħ��ħ.�'�ÃßĀ�!5(!)ħ� !�+(��ħ(ħ.Ł��.�2)� ��'ħĀħ(!.�!0.�Ɲ�.ß*��'�.Āß��č0č*-
(!Ā)! !�151)�#õ/0!.)!6�5�� ��#õ/0!.!)!6�ş+('ŀ�:89Aŀ�/Ł�=;ŀ�?AšŁ�j*/�*�
'!* ħ*ħ�ħ6+(!�!0)!ŀ�'!* ħ*!�#č2!*(ħ��(�*(�.�5�.�0)��,!Āħ* ! ħ.Ł�ħĀħ�0.�2-
)�5ß�$�0ß.(�0���'�ħ*/�*(�. �*�2!� 1.1)(�. �*�'�Ãß*�.�'ŀ��'(ß*ß�0.�2)��
'+.'1/1* �*�16�'(�Ā0ß.���'� čĀč*�!(!.�2!�"��(ħ5!0(!.(!� +( 1.�.�'�!* ħ-
Ā!5ħ�'+*0.+(�!0)!5ħ��)�Ã(�.�ş��.'!/�ř��.ħ#!./+*ŀ�:898ŀ�/Ł�<=šŁ��.�2)� ��
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ħ*/�*�.!!(�5�Ā�) ��+(�*��ħ.�+(�5�5�� �� 1.1)1�#õ.)!6 !*�#!()!ŀ�1)1.-
/�)�)�ŀ�$�0ß.(�5�)�)��5�� ��$�0ß.(�)�'�ħ/0!)!)!� 1.1)(�.ß* ���1-
(1*��ħ(ħ.Ł�

�.!1 �5�/�č6!.ħ*!�õ* !�#!(!*ŀ� ħ('� Ã�(ßĀ)�(�.ß�5�,�*� čĀč*č. č.Ł�
�.!1 ƍ��#õ.!�5�/�$!.�6�)�*�/!2ħ(!*��ħ.�ħ*/�*ß*�5�� ��č('!ŀ�õ6#č.(č'ŀ�č('č�
2�Ł� #ħ�ħ� ħ*/�*ß*�5!.ħ*ħ� �()ßĀ� +(�*� �ħ.� /+510� '�2.�)ß*� '�5�ß*�� 0!,'ħ ħ.�
ş�.!1 ŀ�:89;Ń:<;šŁ��.!1 ƍ1*�#õ.čĀč* !�5�/�/č.!�ħ* !���/'ß*�+(�.�'ŀ�$!.-
$�*#ħ��ħ.�'�5ß,�5�Ā�5�*�ħ*/�* ����Ā�#õ/0!.!*�,/ħ'+(+&ħ'�+(1)/16(1'(�.�
21.#1(�*)�'0� ß.Ł�

��/�/č.!�ħ* !�/!2#ħ�*!/*!/ħ*!��Āß.ß� !.!�! !���Ô(ß(ß'� 1.1)1�#õ6-
(!)(!*ħ.ŀ�+.#�*ħ6)��'!* ħ�5�Ā�)�#č�č�2!�!*!.&ħ/ħ�/�5!/ħ* !��1* �*�'1.-
01(1.�5�� ��'1.01()�/ß��!'(!*ħ.Ł��ħÔ!.��ħ.�ħ"� !�ħ(!�ħ*/�*�'!* ħ�5�Ā�)ß*ß�
 !2�)�!00ħ.)!'� ħÃħ*� '�5ß,� /!2#ħ� *!/*!/ħ*ħ*�5+'� +( 1Ô1*1�'��1(� ! !.Ś
!0)!'�6+.1* ��'�(ß.Ł��/ħ'�*�(�0ħ'���'ßĀ��Ãß/ß* �*�5�/ŀ�5ħ0ħ.ħ()ħĀ�+(�*ß*�
6ħ$ħ*/!(�ħ)#!(!.ħ*ħ�ħÃ/!(�+(�.�'�#õ6 !*�#!Ãħ.)!ŀ��1*(�.(��1Ô.�Ā)��2!�/+-
*1Ã0��'�5�ß*�5�.�00ßÔß��!*(ħ'0!��Ãß(�*�#! ħÔħ�+*�.)��/č.!�ħ ħ.� ş�. !)ŀ�
:89=ŀ�/Ł�<@šŁ��!2#ħ�*!/*!/ħ*ħ*�'!* ħ/ħ�'� �.�'ħĀħ*ħ*��(#ß(� ßÔß�2!�ħÃ/!((!Ā0ħ.-
 ħÔħ�6ħ$ħ*/!(�ħ)#!/ħ� !�õ*!)(ħ ħ.Ł��1���Ô(�) ��/!2#ħ�*!/*!/ħ*ħ*�#!.Ã!'�
$�5�00��5+'(1Ô1* �*� �$�� !.ħ*�5�.�(�.�.1$/�(�!2.!* !��Ãß()ßĀ�+(��ħ(ħ.Ł�
��/��ħ.���'ß)��'ħĀħ*ħ*�'!* ħ�.1$/�(�5�,ß/ß*ß�0�)ħ.�!0)!�/č.!�ħ ħ.Ł��.!1 �
5�/0��!*�õ*!)(ħ�õ6!((ħ'�+(�.�'�'ħĀħ*ħ*�6�)�*(��'�5ß,�/!2#ħ�*!/*!/ħ* !*�
��Ôß*ß��6�(0)�/ß*ß�2!�'1.01()�/ß*ß�21.#1(�.Ł��ħÔ!.�5�* �*�#!.Ã!'� č*-
5� ��+.0� �*�5+'�+(�*�*!/*!�ħ(!�ħ(ħĀ'ħ*ħ*��ħ0ħ.ħ()!/ħ�'+(�5��ħ.�/č.!Ã� !Ôħ(-
 ħ.Ł���/�*!/*!*ħ*��.0ß'�2�.�+()� ßÔß*ß�#õ/0!.!.!'�ħ*/�*ß*�*!/*!5(!�0č)�
��Ôß*ß�#!.ħ�Ã!')!/ħ*ħ�0�(!,�! !.��)��ħ*/�*��1*��'�.Āß�'+51Ā�/!.#ħ(!.ń��1�
'�.Āß�'+51Ā�+�'� �.�Āħ  !0(ħ�+(1.�'ħ�'ħĀħ*ħ*�,/ħ'+(+&ħ/ħ��+61()��#õ/0!.ħ.�
ş�.!1 ŀ�:89;ŀ�/Ł�:<<ő:<=ŀ�:=;šŁ��1��Ãß �*�ħ*/�*�5�/ßŀ��č5č'��ħ.�!*!.&ħ�/�."�
! !.!'ŀ� #!.Ã!'(ħÔħ� 0!'.�.� 0!'.�.� /ß*�5�.�'�2!� /!2ħ(!*� 'ħĀħ*ħ*�#!.Ã!'0!*�
#ħ0)ħĀ�+( 1Ô1*1�'!Ā"! !.!'��0(�0ß.�ş�.�ħ�ŀ�:88>ŀ�/Ł�;9šŁ��1��Ā�)� ��ħ*/�*ŀ�
'�5ß,�*!/*!*ħ*�+.0� �*�5+'�+( 1Ô1*1�ħÃ/!(�2!�.1$/�(�+(�.�'�'��1((!*ħ,�
5�Ā�)ß*��+*/16� !2�)�!0)!� Ś� ! !�ħ()!�'��ħ(ħ5!0ħ�'�6�*)�(ß ß.Ł��ħÔ!.�
5�* �*� 'ħĀħ� ħÃ/!(�  č*5�/ß*ß� 5!*ħ !*� Ā!'ħ((!* ħ.!.!'� 5�/� 0101(�*� 'ħĀħ5!�
 �ħ.��*ß(�.ß�5+'�! !.�2!� �$��/+*.���*ß(�.ß�"�.'(ß�Ā!'ħ( !�'1.#1(�.�ş	+( !*�
ř��!(25*ŀ9AA9ŀ�/Ł�;:šŁ

��/0��õ*!)(ħ��ħ.�/č.!Ã� !�'ħĀħ*ħ*�'!* ħ*ħ�/1Ã(�)�/ß ß.Ł���/�010�*ŀ�
/!2ħ(!*�*!/*!*ħ*�'�5�ß�ħÃħ*��ħ66�0�'!* ħ*ħ�/1Ã(1�$ħ//! !.�ş�.!1 ŀ�:89;ŀ�/Ł�
:=9šŁ��1�/1Ã(�)�(�.�+.0� �*�5+'�+(�*�'ħĀħ5(!�5!0!.ħ*�!�ħ(#ħ(!*)!)!ŀ�+*��
#!.!'0ħÔħ�'� �.� 6�)�*��5ß.)�)��2!� /!2#ħ�#õ/0!.)!)!�Ā!'(ħ* !'ħ�,ħĀ-
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)�*(ß'(�.�+(��ħ(ħ.Ł��ħÔ!.�5�* �*��+3(�5ŀ��.!1 ƍ ��5�/0��/1Ã(1(1'� 15#1-
/1�'� �.�õ6(!)ħ*� !�õ*!)(ħ��ħ.�$161./16(1'�'�5*�Ôß�+( 1Ô1*1�21.#1(�.�
ş�+3(�5ŀ�9A@8ŀ�/Ł�:>šŁ�ħĀħ�$!.�6�)�*�õ6(!)ħ*ħ�Ã!'!�!Ôħ�2!�5!*ħ !*�1(�Ā�-
)�5���Ôß�/!2#ħ�*!/*!/ħ�ħ(!��ħ0)!5!*��ħ.�ħ(ħĀ'ħ�ħÃħ* ! ħ.Ł�	!Ã)ħĀ�5�Ā�*ß-
(�*(�.ŀ�'�5ß,�'ħĀħ�ħ(!���Ô(�*0ß(ß�+(�5(�.ŀ� 1.1)(�.�/č.!'(ħ�+(�.�'�5�/�010�*�
'ħĀħ*ħ*�.1$/�(� č*5�/ß* ����*(�*ß.Ł���/��0(�0ß()� ßÔß�/č.!�!�ħ*/�*ß*� !,-
.!/ħ"� $�(ħ�  !2�)�! !.Ł� �.!1 ƍ��#õ.!ŀ�5�/0�� '�5�! ħ(!*� �ħ/ħ)�$!.� 6�)�*�
�5.ß��5.ß�õ6!((ħ'(!.ħ� ħ(!��(#ß(�*ß.'!*ŀ�'ħĀħ��ħ.�Ā!5ħ*ħ�'�5�!00ħÔħ*ħ��ħ(ħ.ŀ��*-
��'�*!�+( 1Ô1*1�#õ6� �. ß� ! !.ŀ� *!/*!*ħ*� ħÃ!.ħÔħ�5!.ħ� �ħ(ħ*)!5!*��ħ(ħ*-
�ħ*� !.ħ*(ħ'(!.ħ* !�#ħ6(!*)!'0! ħ.�ş�·*�$!6ő��. +ŀ�:88;ŀ�/Ł�<=šŁ��1*1*(��
�ħ.(ħ'0!��10(!.ŀ��.!1 ƍ1*�5�/�/č.!�ħ* !�'ħĀħ*ħ*�*!5ħ�'�5�!00ħÔħ*ħ��ħ(/!� !ŀ�
'�5�!00ħÔħ�'ħĀħ�5�� ��Ā!5 !'ħ�) 4Ħ)�5ħ0ħ.ħ( ħÔħ*ħ��ħ()! ħÔħ*ħ�ħ"� !�!00ħÔħ*ħ�
/õ5(!.�ş�10(!.ŀ�:89;ŀ�/Ł�;?šŁ

��/ß*�'ħĀħ*ħ*�Ã+�1'(1'�5ß((�.ß*��.�/0(� ßÔß* �� �$�� !ÔħĀħ'�Ā!'ħ((!.-
 !�!0'ħ(! ħÔħ�#õ.č()!'0! ħ.Ł�N+�1'(1'�5�/ß* ��'�5#ßŀ�õơ!�2!��Āß.ß�/ħ*ħ.(ħ�
$�((!.�#õ.č(!�ħ( ħÔħ�#ħ�ħ��č5č'��ħ.�'�5ß,�#!Ãħ.)ħĀ�Ã+�1'ŀ���Ā'�(�.ß* �*�
'+.'��ħ(ħ.�2!�5!*ħ !*�'�5ß,�5�Ā�)�)�'�ħÃħ*���Ā'��'ħĀħ(!.!���Ô(�*)�)�-
5ß� ��/!Ã!�ħ(ħ.�ş�+3(�5ŀ�9A@8ŀ�/Ł�:@@šŁ��1� 1.1) ��õ6!((ħ'(!�/+/5�(�$�5�00��
Ã+�1'(�.�ħÃħ*!�'�,�*ß'ŀ��/+/5�(�+()��/+.1*1�ħ(!�'�.Āß(�Āß(��ħ(ħ.Ł�N+�1'(�.-
 ��5�/�/č.!�ħ* !�õ(č)(!�ħ(#ħ(ħ�ħ(!0ħĀħ)�!'/ħ'(ħÔħ�*! !*ħ5(!��ħ(ħĀ/!(�Ã�.,ß0-
)�(�.�+(��ħ(ħ.�ş��$3��ŀ�9AA?ŀ�/Ł�:=AšŁ�N+�1'�õ(č)�+(#1/1�ħ(!�!�!2!5*(!.ħ�2!�
Ã!2.!� č*5�5ß�0�)�0�*ß)� �*�2!��1*(�.ß�ħÃ/!((!Ā0ħ.)! !*�'�.Āß�'�.Āß5��
'�(ß.Ł���/0�'ħ�Ã+�1'(�.��ħ.���Ô(�*)��"ħ#č.č�+()� �*�őõ.*!Ôħ*��**!ŀ�����ő�
$�5�00��'�(���'(�.ß*ß�õÔ.!*)ħĀ� !Ôħ((!. ħ.��1�5č6 !*�5�/ß*�5ß'ß�ß�!0'ħ/ħ�
 �$��"�6(� ß.�ş�+3(�5ŀ�9A@8ŀ�/Ł�:A8š��1�/ß.� ��,/ħ'+(+&ħ'�+(�.�'�$!.$�*#ħ�
�ħ.�5�. ß)��()�6/��5ß'ß)� �$�� ��"�6(��+(��ħ(ħ.Ł��ħÔ!.�5�* �*�Ã+�1'(�.�
!�!2!5*(!.ħ*ħ�'�5�!00ħ'(!.ħ* !ŀ�Ã!2.!(!.ħ* !�Ã+'��6�'+*0.+(�/�$ħ�ħ�+( 1'-
(�.ß��ħ.Ã+'� !ÔħĀħ'(ħ'(!���Ā��Ãß')�'�6+.1* � ß.�ş��$3��ŀ�9AA?ŀ�/Ł�:=AšŁ�

�!(�ħ*!�(!ħ*ŀ�5�/ß*�Ã+�1'(1'�5ß((�.ß* ����Ā(� ßÔß�"ħ'.ħ�0!)!(ħ* !'ħ�
Ã�(ßĀ)�(�.ß�ħ(!�0�*ß*ß.Ł�(!ħ*ƍ��#õ.!�5�/�/+.1*(�.ß*ß*�0!)!(ħ�ħ*/�*ß*�!.'!*�
 õ*!)� !* ħĀ!�  1.1)(�.ß* �*� '�5*�'(�*)�'0� ß.� ş9A<8ŀ� /Ł� 9<>šŁ� (!ħ*ŀ�
/č00!*�'!/ħ)�/ß.�/ß* ��)!)!*ħ*�'�5�ß*ß*��!�!'(ħ'0!'ħ�!*��č5č'�'�5ß,�
+( 1Ô1*��ħ*�*)�'0� ß.�ş�ħ*/3+.0$�2!��+3(�5ŀ�9AA9ŀ�/Ł�;;?šŁ��!�!Ôħ*�0!'�
�!/ħ*�'�5*�Ôßŀ�$�5�0��0101* 1Ô1�0!'�*!/*!*ħ*�+*1*�ħ/0!Ôħ� ßĀß* ��!(ħ*-
 !*� �(ß*)�/ß� $ħÃ�ħ.� Ā!5ħ*� "�.'ß* �� +()�5�*� �!�!'� ħÃħ*� �č5č'� �ħ.� ħÃ/!(�
�+Ā(1'01.Ł��5*ß� 6�)�* ���1� õ*!) !��!�!'�#õ6č* !�2!� .1$1* �ŀ� �*-
*! !*��5.ßŚ��Ôß)/ß6��ħ.�2�.(ß'� !Ôħ(�+*1*��ħ.�,�.Ã�/ß ß.�ş|6)!*ŀ�:89?ŀ�/Ł�
A9šŁ��!�!'�ħ('�5ß(ß*�+.0�(�.ß* �*�ħ0ħ��.!*ŀ��**!5!��Ãß'��ħ.�Ā!'ħ( !���Ô(�*ß.�
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�1*1*��!(ħ.0ħ(!.ħ* !*��ħ.ħ��**!�+ � �*��5.ß( ßÔß* ���!�!Ôħ*�/ß'ß*0ß�ş�5.ß-
(ß'�'�5#ß/ßš�#õ/0!.)!5!���Ā(�)�/ß ß.�ş�ħ*/3+.0$�2!��+3(�5ŀ�9AA9ŀ�/Ł�;;AšŁ�
(!ħ*ƍ��#õ.!��!�!'0!�5�Ā�)�'�5*�Ôß*ß*�,+0�*/ħ5!(�'�5�ß*��ħ*�*Ã���Ā'��
*!/*!(!.(!�5!.� !ÔħĀ0ħ.)!/ħ�#!.!'ħ.�õ.*!Ôħ*�)!)!*ħ*�5!.ħ*ħ���Ā,�.)�-
Ôß*��()�/ß�#!.!'ħ.�ş�.�ħ�ŀ�:88>ŀ�/Ł�>8ő>9šŁ��Ô!.��1�/!2#ħ�*!/*!/ħ�5!.� !ÔħĀ-
0ħ.)!/ħ�ħÃ/!(� č*5� ��#!.Ã!'(!Ā)!6/!�,.+�(!)(!.���Ā�#õ/0!.ħ.Ł��*���Ā0��
'čÃč''!*��**! !*��5.ß���Ôß)/ß6��ħ.�2�.(ß'�ħ)�&ß�Ã+�1Ô1*�ħÃ/!(� č*5�/ß*-
 ��+(1Ā)�6Ł��ħ(!� ßĀß* ��/+/5�(��ħ.�5�Ā�)�#!(ħĀ0ħ.)!'0!�6+.(�*�*�Ã+�1'ŀ�
��6!*�/ħ)�ħ5+0ħ'�+(�.�'�0�*ß)(�*�*��ħ.�ħ(ħĀ'ħ��ħÃħ)ħ� !�#!(ħĀ0ħ.ħ.�ş�+3(�5ŀ�
9A@:ŀ�/Ł�>?9šŁ��1�/ħ)�ħ5+0ħ'� ħ(ħĀ'ħ��.0ß'��**!�+()� �*�Ã+�1Ô1*�2�.(ßÔß*ß�
 !2�)�!00ħ.!)!5!�!Ôħ�ħ*�*�ß�Ā!'(ħ* !�ħ(!.(!.�2!�Ã+�1'��.0ß'�'!* ħ���Ôß)-
/ß6�'�.�.�2!.)!� čĀč*�!�2!� �2.�*ßĀ(�.ß*ß�#!(ħĀ0ħ.!)!6Ł

��/�/č.!�ħ* !�ħ('�/!2#ħ�+�&!(!.ħ�+(�.�'�!�!2!5*(!.ħ*�Ƈħ5ħƉ�+(�.�'�5!-
*ħ !*���*(�* ß.ß()�/ß�!/�/0ß.�ş(!ħ*ŀ�9A<8ŀ�/Ł�9=;šŁ�N+�1'��**!/ħ*ħ�ħ5ħ�2!�
/!2#ħ� +(1�ħ)�&ß�ħÃħ* !��(#ß(�)�'0� ß.�5�� ���(#ß(�)�'�ħ/0!)!'0! ħ.Ł��1�
�5*ß�6�)�* ��'!* ħ/ħ*ħ*� !� ħ5ħ�2!�/!2#ħ� +(1�+( 1Ô1�5�*ß(/�)�/ß*ß��!-
.��!.ħ* !�#!0ħ.ħ.Ł��ħÔ!.�5�* �*�(!ħ*ƍ��#õ.!�5�/ŀ�!.'!*�Ã+�1'(1'� õ*!-
)ħ* !�'!* ħ�ħÃ�Ƈħ5ħƉ�*!/*!(!.ħ*ħ�+(1Ā01.�)� ß'(�.ß�2!�'!* ħ(!.ħ*ħ�#č2!* !�
$ħ//! !)! ħ'(!.ħ* !� �$��5ß,.�0ß�ß�+(1.�ş9A<8ŀ�/Ł�9=;šŁ�N+�1Ô1*ŀ��**!*ħ*�
5�� ������*ß*�5!.ħ*ħ��(���'��ħ.�/!2#ħ�*!/*!/ħ��1()�/ß�#!.!'ħ.Ł��1�+(1Ā-
)�6/��(!ħ*ƍ!�#õ.!�5�/0��,�.Ã�(�*)�ŀ�,�.Ã�(�*)ßĀ�$ħ//!0)!ŀ�,�.Ã�(�*�-
.�'�6�.�.�#õ.)!� 1.1)(�.ß�+(1Ā1.�ş
�.0ŀ9AA9ŀ�/Ł�:;AšŁ���Ā'���ħ.�ħ"� !�ħ(!�
ħ*/�*ß*�õ6!((ħ'(!�/!2#ħ�*!/*!/ħ�ħ(!�'!* ħ*ħ��č0č*/!(�+(�.�'�#õ.!*�.1$/�(�
�!*(ħÔħ��5.ß( ßÔß* �ŀ�'!* ħ��č0č*(čÔč*č*� !�,�.Ã�(�* ßÔß*ß� čĀč*č.Ł��*-
*! !*��5.ß(ß.'!*�Ã+�1'�/ħ)�ħ5+0ħ'���Ô �*� +(�5ß��**!/ħ* !*�,�.Ã�(�*-
 ßÔß� čĀč*�!/ħ� ħ(!�$�5�0ß*�6�.�.(ß�2!�#č2!*/ħ6�+( 1Ô1�"ħ'.ħ*!� !�'�,ß(ß.Ł�
�ħÔ!.�5�* �*�5�/�010�*�ħÃħ*�!*�õ*!)(ħ�0!$(ħ'!�'�5�! ħ(!*�/!2#ħ�*!/*!/ħ*!�
'�.Āß�*!".!0ħ*� !�+.0�5��Ãß')�/ß ß.�ş(!ħ*ŀ�9A<8ŀ�/Ł�9;?šŁ�ħĀħ��**!5ħ�$!)�
/!2)!'0!�$!)� !�+*1�0!.'�!00ħÔħ� čĀč*�!/ħ�ħ(!�+* �*�*!".!0�!0)!'0! ħ.Ł�
(!ħ*ƍħ*�/õ5(! ħ'(!.ħ*ħ� !/0!'(!5!*��.�ħ�ƍ!�#õ.!�ħ/!�5�/�010)�5(��ħ(#ħ(ħ�,/ħ-
'+(+&ħ'� /č.!Ã(!.�'�.)�Āß'0ß.ń� 'ß/'�*Ã(ß'ŀ� 6�"!.ŀ� �!6�(�* ß.)���.61/1�2�Ł�
 15#1(�.� ��ħÃ!.!�ħ(ħ.�ş�.�ħ�ŀ�:88>ŀ�/Ł�;;šŁ���/�010�*�'ħĀħ� ħÔ!.�'�5�ß�+()�-
5�*�ħ*/�*(�.ß�'ß/'�*��ħ(ħ.ŀ�'�5�ß*�*! !*ħ�+(�.�'�'!* ħ/ħ*ħŀ�5�,0ß'(�.ß*ß�2!�
5�,)� ß'(�.ß*ß�#õ.!.!'�'!* ħ*!�"ħ6ħ'/!(Ś,/ħ'+(+&ħ'��!6�(�* ß.)��15#1(�-
5��ħ(ħ.Ł�(!ħ*�/!2 ħ'(!.ħ*ħ*�õ()!/ħ* !�'ħĀħ*ħ*��ħ.�Ā!'ħ( !�/+.1)(1�+( 1Ô1�
 čĀč*�!/ħ*ħ*�.1$/�(� č*5�5ß� !.ħ*�!0'ħ(! ħÔħ*ħ� čĀč*)!'0! ħ.�ş�!� !.ŀ�
:89@ŀ�/Ł�>?šŁ��1�/+.1)(1(1'�$ħ//ħ� !�'!* ħ*ħ��!6�(�* ß.)��2!�/1Ã(�)�� 1-
.1)(�.ß*ß��.00ß.)�'0� ß.Ł
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N+�1'(1'�/č.!�ħ* !���Ô(�*ß()ßĀ�/!2#ħ�*!/*!/ħ*ħ*�õ(č)č� �$�� ��
/�*�ß(ß� �ħ.� 1.1) 1.Ł���!2!5*ħ�õ(!*�'čÃč'�Ã+�1'ŀ�5�Ā�)�2!�õ(č)�'�2-
.�)(�.ß*��/�$ħ,� !Ôħ( ħ.ŀ��1���'ß) �*�5�*(ßĀ�Ãß'�.ß)(�.�5�,��ħ(ħ.�2!�5�/ß�
�0(�0)�/ß� �$��161*�6�)�*��5�5ß(��ħ(ħ.�ş�+3(�5ŀ�9A@8ŀ�/Ł�:A9šŁ�	!(�!.ŀ�5�/-
(�� ħ(#ħ(ħ�5!0ħĀ'ħ*�/+.1*(�.ß*ß*� !ÔħĀ'!*(ħ'�#õ/0!. ħÔħ*ħ�2!��5*ß�6�)�* ��
�1�/+.1*(�.ß*�õ(č�'ħĀħ�ħ(!�+(�*��ħ.!5/!(�ħ(ħĀ'ħ*ħ*� +Ô�/ß5(�� ��ħ(#ħ(ħ�#õ6č'-
0čÔč*č��!(ħ.0ħ.� ş9A@;ŀ�/Ł�=8:šŁ��!� !.� ħ/!�5�/ß*�õ(č)!� �ħ.��ħ.�1*/1.�+(-
)�'0�*�Ã+'�'�5�! ħ(!*�'ħĀħ5!���Ô(ß��ħ.� 1.1)�+( 1Ô1*1�ħ"� !�! !.�ş:89@ŀ�
/Ł�9::šŁ��1���Ô(�) ��$!.�'�5�ß*�5�� ��õ(č)č*��. ß* �*��!*6!.�5�/�/č.!Ã-
(!.ħ*ħ*�+()�5���Ôß*ß�Ãß'�./�)�'�)č)'č* č.Ł�

|(!*�'ħĀħ�ħ(!��ħ.(ħ'0!�ħ*/�*ß*�/+*/16��'� �.�5�Ā�)ß*ß�/č. č.!�!Ôħ-
*!� �ħ.�5�*ß(/�)�/ß� ��/!'0!5!�1Ô.�.�2!�5�/�/č.!�ħ*ħ*�/+*1* ��'ħĀħ�õ(č)-
(č(čÔč*č� !�'��1(� ! !.� ş�. !)ŀ�:89=ŀ� /Ł� =:šŁ��5ß,�'�.Āß/ß* ��õ(č)/č6�
�ħ.!.�2�.(ß'�+( 1Ô1)16�� �ħ.��ħ(ħ*Ã ßĀß� čĀč*�!(!.�/!'0!5!�1Ô.�.�ş�!.��Āŀ�
:89=ŀ�/Ł�9šŁ��10(!.ƍ��#õ.!�õ(č)čŀ�5+'�+(1Ā1�0�*ß5�*ŀ��1* �*��/(��!/'ħ/ħ�#ħ�ħ�
+(�)�5���Ôß*ß�'��1((!*!*�'ħĀħ�5�/�010)�5����Ā(�)�'0� ß.ń��1�0�*ß)��ħĀ-
(!)ħ�5�/�/č.!�ħ* !�õ*!)(ħ ħ.Ł���.Ã�(�*)�ŀ� �Ôß()��&�4� �Ħ' )� �& )�Ħ)Ħ�
/�)Þ(��/õ6�'+*1/1 1.Ł���/��1�5õ*č5(!�'ħĀħ5!�*!�+( 1Ô1*1�Ā�Āß.0ß.Ł�Ƈ�!*�
'ħ)�+( 1)ŅƉŀ�$�00��Ƈ�!* !*�#!.ħ5!�*!�'�( ßŅƉŀ�Ƈ|0!'ħ* !�'�5�!00ħÔħ)�Ā!5�
*! ħ.ŅƉ��õ5(!�!�5�/�Ƈ�!*Ɖħ��ħ()!6(ħ'�ħÃħ*�'+*1)(�* ß.)�'0� ß.Ł���/��!*-
(ħÔ!�ħ(ħĀ'ħ*�5!*ħ��ħ.� čÔč)ŀ���Ô(�*)��*+'0�/ß*ß��!(ħ.#ħ*(!Ā0ħ.ħ.Ń��Ô!.�'ħĀħ-
*ħ*�õ0!'ħ�0�.�"ß* �*��((�'��1((�'�! ħ()!/ħ�)č)'č*/!�Ƈ !)!'�'ħ�/!*�6�0!*�
�!* !*/ħ*�2!��!*�/!*/ħ6�$ħÃ�ħ.�5!. !5ħ)Ɖ�ş�10(!.ŀ�:89;ŀ�/Ł�;?ŀ�<=ŀ�>;šŁ��1�
5õ*č5(!�0.�2)�0ħ'�'�5ß,�2!��1�'�5���ħ(ħĀ'ħ*�0101(�*�5�/��!*(ħÔħ*�0�*ß*-
)�/ß* �ŀ�+*1*�5!*ħ !*�ħ*Ā�/ß* ��õ*!)(ħ��ħ.� õ*č)�*+'0�/ß�+()�'0� ß.Ł

Kelebekler��%()%*%*��*�(%6%

�!)�(�ş�+(#���!'ħ*šŀ�!*�*�ş��.01�čÃč'Ã�Ô(�5�*š�2!��16�*�ş�1ÔÃ!��(-
01Ôš�čÃ�'�. !Ā0ħ.Ł��č0Ã!�5!0!./ħ6(ħÔħ* !*�16�5��Ãß'�)�5�*��/0.+*+0��!-
)�(��()�*5�ƍ ��5�Ā�.'!*ŀ�!*�*� 1�(�&�5�,�.�'ŀ��16�*�ħ/!��*�+'1(1�õÔ-
.!0)!*ħ�+(�.�'��č.'ħ5!ƍ !�5�Ā�.Ł��ħ.�#č*��!)�(�����/ß* �*�0!(!"+*��(ß.�2!�
'�. !Ā(!.ħ*ħ�5�*ß*���(�.�'�'õ5!� õ*)!/ħ�ħ/0!*ħ.Ł��!)�(�j/0�*�1(ƍ��#!(!.!'�
'�. !Ā(!.ħ5(!��1(1Ā1.�2!�+*(�.ß�6+.� ��+(/��ħ'*��! !.!'�'õ5!�5+(��Ãß'�.(�.Ł�
õ5!�2�. ß'(�.ß* ������(�.ß*ß*�Ã+'0�*�õ()čĀ�+( 1Ô1*1��*(�.(�.Ł�õ5�ħ/!�
'�+0ħ'�2!���/č.0�+(�5(�.ß*�)!5 �*��#!( ħÔħ��ħ.�5!. ħ.Ł���0(�5�*�0�21'(�.ßŀ�
ħ*�*�ß*ß�/+.#1(�5�*�ħ)�)ßŀ�č/0č*!� čĀ!*�#õ.!2(!.ħ�5�,�)�5�*�)1$0�.ß�
ħ(!�/ß.�� ßĀß�!2.!* ħ.Ł��. !Ā(!.��ħ.�5�* �*�#!Ã)ħĀħ5(!�5č6(!Ā)!5!�Ã�(ßĀß.-
'!*��ħ.�5�* �*������2!��**!(!.ħ5(!�5�Ā� ß'(�.ß�'+,1Ā1�0!(�"ħ�!0)!5!�1Ô-
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.�Ā�2!.ħ.(!.Ł�j)�)ß*�����(�.ß*ß�#õ))!5ħ,Ś#õ)!)!5ħ,�/+*��* ��'�Ã)�/ß�
/!�!�ħ5(!� '�. !Ā(!.ŀ� ����(�.ß*ß� !0.�"��  čĀ!*� �ħ*(!.�!� '!(!�!'� !Ā(ħÔħ* !�
#õ))!�.ħ0č!(ħ�#!.Ã!'(!Ā0ħ.ħ.(!.Ł��+*��* ��'�.Āß(�Ā0ß'(�.ß�'õ.��ħ.�Ã+��*�ħ/!�
�ħ  ħ���Ā(�5�*��ħ.�/+$�!0ħ*�/+*1* ������(�.ß*ß*�'!* ħ/ħ*!�+(�*��+.�1*1�
�*(�0ß.Ł��

�.�2)�*ß*��.�'0!.%ŀ��.�'0!.%*��.�2)�/ß

� ' � &' -�"ħ()ħ*ħ*�Ãß'ßĀ�*+'0�/ß��**!*ħ*�'�5�ß*�� õ*č'�0.�2)�ŀ��1�0.�2-
)� �*��ħ.�Ā!'ħ( !�/1Ã(1� 0101(�*�Ã+�1'(�.ß*������!2ħ* !*�16�'(�.�ŀ� /č.-
#č*!�#õ* !.ħ()!/ħ�2!� ����*ß*� õ(č)č*č*�5�'(�Ā0ßÔß� �ħ.� �* �� /č.#č*č*�
/+*��1(�.�'� õ*čĀ�Ã�Ô.ß/ß*ß*�+*(�.��/1*1()�/ß ß.Ł��ħ()!�ħ(ħĀ'ħ*�/+.1()�/ß�
#!.!'!*��ħ.�/+.1ŀ�õ6#č(��ħÃħ) !����� �*�5�� ��#!Ã)ħĀ0!*�#!(!*�Ã�Ô.ß*ß*�
*!��*(�)�ħ"� !�!00ħÔħŀ�*ħ5!��ħ.�"ħ()�ħ6(!)!� !*!5ħ)ħ�+(1Ā01.���'��ħÃħ) !�
��ÿ'�)"ÞÂ�)*&/�.Þ�/!Ãħ( ħÔħ ħ.Ł������$!.�*!�'� �.�/!/ħ�/!5ħ.�ħ�0�.�"ß* �*� 1-
51()�/��2!��č5č'�+Ô1(� 0�.�"ß* �*�Ƈ0�*ß*)�/�Ɖ� �ŀ��ħ.�$�0ß.(�0ß�ß�+(�.�'�
ħĀ(!2�#õ.)!'0! ħ.Ł������+Ô1(��Ƈ�!*�/!*ħ*�����*ß)Ɖ�)ß� !)ħĀ0ħ.ŀ�5+'/��/�-
 !�!�Ƈ+Ô(1)Ɖ�)1� !)ħĀ0ħ.ŀ�'!* ħ�� ß*ß�/õ5(!)!'(!�)ħ�5!0ħ*)ħĀ0ħ.ŀ��!(ħ.-
/ħ6 ħ.Ł��1��Ā�)� ��/!5ħ.�ħ*ħ*�0!'��ħ( ħÔħ�+Ô1(1*��1�/!/ħ�6+.(�*�.�'� ��+(/��
0�)Þ�ÞÓÞ ß.Ł��ß((�.�õ*�!��ħ.�ħ.ħ* !*��5.ß(�*ŀ���Ô(�.ß*ß�'+,�.�*ŀ� +(�5ß/ß5(��
$�"ß6�5ß�0!0ħ'(!5ħ�ħ�ħĀ(!2ħ*ħ��ħ(!�*!. !5/!�5ħ0ħ.)!'�č6!.!�+(�*�Ƈ/!/Ɖŀ�����*ß*�
Ã�Ô.ß/ß��ħÃħ)ħ* !��ħ.�6�#!�ħ')!(ħ� !�+(/���č5č'�+Ô(1�$�.!'!0!�#!Ãħ.)ħĀ0ħ.Ł�
�����Ƈ)10(�'�Ɖ�#!()!(!.ħ*ħŀ�Ƈõ*!)(ħƉ�+( 1Ô1*1�/õ5(!)ħĀ0ħ.Ł��ħ.��/0.+*+0�
+(�*��č5č'�+Ô1(�Ƈ16�5��'�Ã)�Ɖ�*ħ5!0ħ* !5'!*�����*ß*�/!/ħ�+*1�!2!�Ã�Ôß.-
)�'0� ß.Ł��1�Ã�Ô.ß�ħ'ħ(ħ��ħ.��*(�)�ħ"� !�! !.Ł���" �Ħ&(Ħÿ��)��5�(�)Þ)����ħ.�
Ã�Ô.ß ß.Ł�	!�ħ')ħĀ0ħ.�Ãč*'č��.� �*�Ã+'�161*��ħ.�6�)�*�#!Ã)ħĀ0ħ.Ł�N+�1'-
(�.��1�6�)�*��.�(ßÔß* ������(�.ß5(��2!��ħ.�ħ.(!.ħ5(!�Ã+'�0!)�/�'1.)�)ßĀ-
0ß.� ş!*�*ƍß*� ħ"� !/ħ5(!��!)�(�+*1�+016�5ß( �� õ.0�'!6��.�)ßĀ0ß.šŁ���)�-
*ß* � ß.�Ãč*'č�õ(č)�õ*�!/ħ��*�� !*'�#!()!'0! ħ.�2!�Ã+�1'(�.�'õ5!�2�. ß-
Ôß* �ŀ�����*ß*�'�5�ß5(��5č6(!Āħ()!/ħ�ħÃħ*��ħ.�+(�/ß(ß'� +Ô)1Ā01.Ł�����*ß*�
õ(č)č� Ã+�1'(�.ß*�5�Ā�)(�.ß* �'ħ� �ħ.ħ'!*� /ß'ß*0ß(�.ß*� ��Ā�� Ãß'ß(�)�6(ßÔß�
ħ(!�Ã�'ßĀ)ßĀ0ß.Ł�N+�1'(�.ß*�.�'ß�ħÃ0ħÔħŀ�0č.'č�/õ5(!5ħ,� �*/�!00ħÔħ�!2ŀ�+*(�.ß*�
$!)�#!Ã)ħĀ(!.ħ�$!)� !��ħ.�ħ.(!.ħ5(!�5č6(!Ā0ħÔħ��ħ.�)!'¹*�+()���*(�)ß*ß�
'�6�*)�'0� ß.Ł��1�5č6 !*�����*ß*�õ(č)č��1�0č.��ħ.��1(1Ā)�*ß*�#!.Ã!'-
(!Ā)!/ħ� ħÃħ*�Ƈ +Ô.1�6�)�*Ɖß� ħ)(!)!'0! ħ.Ł���$�/ßŀ�161*�/č.#č*�5�Ā�)ß�
Ã+�1'(�.�ħÃħ*�!2ħ� !��!(ħ./ħ6�'ß()ßĀ0ß.Ł��2ħ*�'+*1)1�*!. !5/!�$�0ß.(�*)�6Ł�
����*ß*�'ħĀħ(ħÔħ�ħ/!��!((!'0!�5!.��1( 1Ô1��ħÃħ)ħ5(!�+.0�5��Ãß')�)�'0� ß.Ł�
��ħ5ħ��ħ.�ħ*/�* ß.� ��/�*'ħ��**!�Ã+�1'(�.ß*�!0'ħ/ħ5(!�ħ*0ħ$�.�!0)ħĀŀ�Ã+�1'-
(�.ß�/č.#č*!�#õ* !.)!'� 1.1)1* ��'�()ßĀ������ ���õ5(!�!�+*(�.ß��Ƣ! !-
.!'�!2!�Ã�Ôß.)ßĀ�#ħ�ħ ħ.Ł���Ā� ßÔß� 1.1)��'�.Āß�!*�$+Ā*10/16�+(�*��16�*�
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ħ/!�!Āħ* !*��5.ß()�5��Ã���(� ßÔß��* ��#!(!*�0!(!"+*�/+*.�/ß* ��Āõ5(!� !.�
'+��/ß*�Ń�Ƈ�1* �*�/+*.��!/'ħ��16�*�5+'ƉŁ��õ5(!�!�"ħ()ħ*��*(�0ß)ß* ���ħ.�
'!/ħĀ)!��*ß� ħ''�0�Ã!')!'0! ħ.Ł�������.0ß'�!/'ħ/ħ�#ħ�ħ�/č.#č*!�#õ* !.!*�
�ħ.������+()� ßÔß* �ŀ�'�. !Ā(!.� ħ/!�Ã+'� �� ħ5ħ�#õ6č')!5!*�Āħ) ħ'ħ�#ħ�ħ�
�ħ.�5�Ā�)�/č.!)!5!�!'(!.ħ*ħ��*(� ß'(�.ß* ��!2!�" -Ħ��ô) -(!.Ł��*(�.ß�5!-
*ħ(!5!�!'�+(�*�#!Ã)ħĀħ*�Ã�Ô.ß/ß ß.Ł���� ����ħ*ħ*�'!* ħ/ħ*!�/õ5(!5!�ħ()!5ħ�
�!�!. ħÔħ��ħÃħ) !��**!/ħ*ħ*�ħ*0ħ$�.�!00ħÔħ*ħ�&��0'� /( &0ħ.Ł

�ħ()ħ*�#!*!(ħ*!�0.�2)�0ħ'�2!�'�+0ħ'��ħ.�+.0�)�!#!)!* ħ.Ł�!(!�!'-
(!.ħ*�õ()!5!�#!( ħÔħŀ�����*ß*�õ( čÔčŀ� 0�21'(�.ß*�,�0(�5�.�'�5+'�+( 1Ô1ŀ�
$�('ß*�/+.1*(�.ß*ß�Ãõ6!)! ħÔħŀ�.�$�0�! !)! ħÔħ�&ô4�2!�čÃ�'�. !Ā��õ5(!��ħ.�
'õ5 !*�5!*ħ��ħ.���Ā(�*#ßÃ�5�,���'�#č�čŀ�ħ*�*�ßŀ�$�0ß.�(�.ß�5�� ��1*101Ā(�.ß�
�!'(!)!'0! ħ.Ł�ß6�'�. !Āħ*�õ6!((ħ'(!�!.'!'�'1.�((�.ß*ß*�!*���/'ß*�5!.�+(-
 1Ô1�,�25+* ��!.'!'(!.!�'�.Āß�0�'ß* ßÔß�0�2ß.� ��0+,(1)/�(��(�* �'ħ�'�-
+0ħ'�+.0�)ß*��ħ.�5�*/ß)�/ß ß.Ł��. !Ā(!.ħ*�ħÃ'ħ�ħÃ0ħ'(!.ħ�)�/�*ß*�5�*ß* ��
/č.!'(ħ��5*ß�Ā!'ħ( !�'+*1Ā�*�2!�'!* ħ*ħ�ħ"� !�! !)!5!*��ħ.�!.'!'0!*�.�$�0-
/ß6�+(1,�+*1*(��'�2#��!0)!/ħ�#!*!(�"ħ()/!(�!2.!*ħ*�'�+/1*1�ħ)(!)!'0! ħ.Ł�
�5*ß�Ā!'ħ( !�'õ5!�#ħ !.'!*�1Ô.� ß'(�.ß�)+0!( !'ħ�#õ.!2(ħ !�#!(!*�)čĀ0!-
.ħ(!.�ħ(!�ħ(#ħ(!*)!)!ŀ�0!(!2ħ65+* ��)�Ã�ħ6(!.'!*�'!* ħ*!�2!�Ã!2.!/ħ*!�6�-
.�.�2!.!�!'�'� �.�/ħ*ħ.(!*)!� �2.�*ßĀ(�.ß�#õ.č()!'0! ħ.Ł��ħ()/!(��*(�0ß ��
 ħÔ!.�'�.�'0!.(!.� !�0.�2)�0ħ'� 1.1)(�.ß� ħ(!� ħ''�0�Ã!')!'0! ħ.Ł� j)�)�
*!�5�Ô)1.� 1�/ß��ħ(ħ.�*!� !�õ(č5č� !"*! !�ħ(ħ.ŀ�'!* ħ�0.�2)�/ß�ħÃħ* !�+� ��
 !*#!/ħ*ħ�2!�5+(1*1�'�5�!0)ħĀ0ħ.Ł���*.ß� ħ*�*�ß�5!0!.ħ*�!�#čÃ(č� !Ôħ( ħ.ń�
'1Ā'1(�.� �*(�)/ß6(ß'(�.� ħÃħ* !��ħ.�5+(� �1()�5�� Ã���(�.Ł� �ħ() !� ħ)�)ß*Ń�
Ƈ�1� �ħ.�  !*#!� )!/!(!/ħ� '�. !Āħ)Ł� 
�/�*(�.�� 5�Ô�*� 5�Ô)1.� N+.�'(�.��
5�Ô)�5�*�5�Ô)1.ŀ�N+.�'(�.�5�Ô)1.�ħ/0!)ħ5+.�)1Ņ�����1��ħ.� +Ô�(� !*#!�
)!/!(!/ħƉ� /õ6(!.ħ� �*(�0ß �'ħ� !2.!*ħ*� 0č)č* !'ħ� !*#!/ħ6� 0.�2)�0ħ'�$�(ħ�
�!(ħ.0)!'0! ħ.Ł��((�$�*! !*�
�/�*(�.�'õ5č*!� čĀ!*�5�Ô)1.(��ħ(#ħ(!*/ħ*Ņ�
j)�)ƍß*� čĀ0čÔč��1�0č. !*�Ƈ2!/2!/!Ɖ��/(ß* ��)�*0ß'/�( ß.Ł��1� čĀč*�!�
j)�)ƍß*�  čĀ0čÔč� 5�(*ß6(ßÔßŀ� '�5�+()1Ā(1Ô1� #õ/0!.)!'0! ħ.Ł� �1.� �'ħ�
2!/2!/!ŀ��õ5(!�!�'�5�+()1Ā(1Ô1*ŀ���*.ßƍ5ß�'�5�!0)!*ħ*�0.�2)�0ħ'�/!),-
0+)1�+(�.�'�+.0�5��Ãß')�'0� ß.Ł�N+.�'(�.ƍ��5�Ô���'�5�Ô)1.1�
�/�*(�.�
*! !*� ħ/0!.Ņ�� )" �( . ' .Ħ��ħ.!5ħ*�5�� ��'1(1*���*.ß� ħ(!�'1.1(���'�õ6-
#č(�ħ(ħĀ'ħ !�'!* ħ*ħ*��4-Þ��'Þ&'Þ�+( 1Ô1*1*�- ��Ħ�+(�.�'��*(�)�'�6�*)�'-
0� ß.Ł��!(ħ.(ħ� �ħ.� ħ(ħĀ'ħ !� Ƈħ/0!5!*Ɖ�'+*1)1* ���1(1*�*� ş 1��! !*š�'!* ħ�
�5.ß��(ß'(ß�5!.ħ*ħ�#õ/0!.)!'0! ħ.�ş.ħ0č!(ħ�5!.ħ*!�#!0ħ.ħ.�2!�0�(!,�! !.šń�'!* ħ�
�4-Þ��'ÞÓÞ)Þ�5ħ*!(!)!� ħ$0ħ5��ß� 15)1Ā01.Ł� j)�)�ħ/!��/(ß* ����*.ßƍ �*��1�
0č. !*��ħ.�ħ/0!Ôħ*�� ħ(�*!�+()� ßÔß*ß�/õ5(!)!'0! ħ.Ł��!.'!6/ħ6(!Ā!*ŀ� !-
Ô!./ħ6(ħ'� 15#1/1*��'�,ß(�*�õ6*!*ħ*� 1.1)1*1�#õ6(!.�õ*č*!�/!.ħ()!'0!-
 ħ.Ł�õ5(č(!.!��((�$ƍß*�+*(�.ß*� 1.1)15(��ħ(#ħ(!*)! ħÔħ*ħ�/õ5(! ħÔħ* !�ħ/!�
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$!.'!/���Ôß.)�5����Ā(�)�'0� ß.ń��1�/ß.� ��0�21'(�.�#!*!�,�0(�.Ł��1��Ãß-
 �*�j)�)ƍß*�#õ6č* !�'õ5(č�!2.!*/!(� !*#!5ħ�2!��'ßĀß��+6�*�&�*/Ħ&�!Ħ"Č-' - 
+(�.�'�#õ.č*č.Ł��*(�.�N+.�'(�.ƍ��5�Ô���'�5�Ô)1.1�ħ/0!5!*��Ã#õ6(č(!. ħ.Ł�
�1*�� '�.Āß*� 'õ5(č*č*� #õ6č* !*� ��'ß( ßÔß* �� ħ/!� ħ)�)� '�+0ħ'� �ħ.� �'ßĀ�
ħÃħ* !ŀ�+*(�.��5!0!.ħ*�!��!.!'!0�/1*)�5�*�'�+0ħ'�!2.!*!� č6!*�#!0ħ.)!�
Ã���/ß*�� )" '�*'�)�'ħĀħ ħ.Ł�

�ħ() !'ħ�)1$0�.ŀ��č.'�/ħ*!)�/ß* ���ħ.Ã+'�'!6�0!)/ħ(�! ħ(!*�)1$-
0�.� ħ)#!/ħ� ħ(!� "�.'(ß(ß'(�.� ħÃ!.)!'0! ħ.Ł��!)�(�'õ5!�#!(ħ.�#!()!6�����/ß-
*ß*� !2ħ*ħ� õÔ.!*)!'� ħ/0! ħÔħ* !� )1$0�.� Ƈ,!0.1Ā'�Ɖ� +(�.�'� ħ"� !� !00ħÔħ�
Ƈ)�0.1Ā'�Ɖ� �!�!'(!.ħ� 5+(15(�� +(�5(�.ß*� ħÃ� ħÃ!� #!Ã0ħÔħ*ħ� �*(�0ß.ŀ� /+*1* ��
ħ/!��*ħ !*�'�Ã�.ń��ħ(#ħ�2!.)!6Ł��1*��'�.Āß*�ħ('���Ā0��)1$0�.ß*��1�'!01)�
0101)1*1*�/� !�!� �ħ(!5!�'�.Āß� +( 1Ô1� čĀč*č(/!� !� �*(�0ß*ß*� ħ(!.(!5!*�
'ß/ß)(�.ß* �ŀ�5�Ô)1.� 1�/ß� /�$*!/ħ* !ŀ�)1$0�.ß*� 0!)!(� õ6!((ħÔħ*ħ*� '+-
*1Ā)�)�'�+( 1Ô1�+.0�5��Ãß'�.Ł�õ5(č(!. !*��ħ.ħ�)1$0�.��ß/.�.(��,�0(�5�*�
0�21'(�.��Ãõ6č)�5+(1*1�/+.�.Ł��� ��'�5)�'�)ß��.� ßÔß*ß�/õ5(!.ŀ�'õ5�$�('ß�
'�5)�'�)ß*�*!� ! ħÔħ*ħ� !"�(�.���/+.�.ń�)1$0�.ß*�5�*ß0ß�/� !�!�Ƈ�!'(!-
5!�!Ôħ6Ɖ�+(1.Ł��+(�5ß/ß5(����*.ß/ß*ß�'�5�! !*�ħ)�)ŀ�$ħ6)!00!*�)�$.1)�
'�(�*ŀ� !2(!00!*�16�'(�Ā)ßĀ�'õ5ŀ�"ħ() !'ħ�'�5ß,�+(#1/1*1�Ã+'��+510(1�2!�
#ħ !.!'�0č)�0+,(1)/�(�5�Ā�)ß�/�.)�(�5�*�0.�2)�0ħ'�2!���/č. !�*! !*�
+(�*��ħ.��ħÃħ) !�+.0�5��'+5�.Ł�

�5�ß*���*ß*)�/ß�2!��51)/16(1'��!),0+)(�.ß

�ħ() !� $!.'!/� � !0�� �ħ.� ƇÃ+�1'� #ħ�ħƉ ħ.Ł� �õ*!0)!*� "ħ() !'ħ� '�.�'0!.-
(!.�$�''ß* ��Ƈ
!,/ħ�!/�/ß* ��Ã+�1'�'�()ßĀ�'�.�'0!.(!.ŀ�+.0�'�õ6!((ħ'(!.ħ�
�1Ł��!�+*(�.ß*��1�Ã+�1'�$¹((!.ħ*ħ�Ã+'�/!2ħ5+.1)Ł����č5č5!)!)ħĀ(ħ'�$¹(ħ�
č6!.(!.ħ* !� 1.15+.�2!��ħ.�Ā!'ħ( !�5�,0ß'(�.ß�Ā!5(!.ŀ��( ß'(�.ß�'�.�.(�.� ��
õ5(!Ɖ�ş�!*ř�|#!0č.'ŀ�:89@š��č)(!(!.ħ*ħ�'1.�.Ł��Ô!.�"ħ() !'ħ�'�.�'0!.(!.�
5õ*!0)!*ħ*� �!(ħ.00ħÔħ� #ħ�ħ� �ħ.� *!2ħ� Ã+�1'/�ŀ� Ã+�1Ô1*� +(#1*(�Ā��ħ()!-
/ħ�ħÃħ*�'čÃč''!*�õ6(! ħÔħ�'�5�ß*�5!0ħĀ'ħ*(ħ'0!�5�/ß*ß*�0101()�/ß�#!.!'ħ.�
ş	+( !*�ř��!(25*ŀ�9AA9ŀ�/Ł�:;šŁ��ħ()ħ*�Ƈ)�/�(�!2.!*ħƉ�0.�2)�*ß*��0(�0ß(�-
)� ßÔßŀ�5�/ß*�0101(�)� ßÔßŀ�!.#ħ*(!Ā)!)ħĀ�'�. !Ā(!.ħ*�.1$/�(� č*5�/ß*ß�
 ���!0ħ)(!)!'0! ħ.Ł�|(!*�����(�.ß*ß*��!*�6!/ħ*ħ�čÃ�'�. !Ā�#õ))!'�6+-
.1* ��'�(ß.Ł��. !Ā(!.ħ*�)!6�.���00ß'(�.ß�$!.�0+,.�'��/(ß* ��Ã+�1'(1'0�'ħ�
�**!(!.ħ*ħ*�'�5�ß* �*�'�5*�'(�*�*�5�/�/č.!�ħ*ħ*�'�,�0ß()�/ß*��ħĀ�.!0-
0ħ.ń��!*�6!�0õ.!*ħ��**!5!�2!�����5���ħ.�*!2ħ�2! � ß.Ł��. !)ƍħ*�21.#1(� ß-
Ôß�#ħ�ħ�5�/�/č.!�ħ* !�'�5ß,(��2! �(�Ā)��õ*!)(ħ��ħ.�5!.�010�.�ş:89=ŀ�/Ł�=8šŁ�
�! �(�Ā)��ħ'ħ�0�.�"ß* ��/�'ħ*ŀ�$161.(1ŀ�.�$�0��ħ.�ħ.ħ*!�!/!*(ħ'� ħ(!5!.!'�
õ*(!.ħ*!���'���'(�.ß��ħ.�/č.!�ħ�ħĀ�.!0�! !.Ł
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�ħ() !�����*ß*�161*�/č.!�0! �2ħ�#õ. čÔč�ħ"� !�! ħ()!/ħ*!�'�.Āß*�
*!�0! �2ħ/ħ�#õ. čÔč��Ãß'(ßÔ��'�21Ā)�6�2!��1� 1.1)�čÃ�'�. !Āħ*�'!* ħ(!-
.ħ*ħ�/1Ã(�)�(�.ß*��*! !*�+(1.Ł�!*�*�"ħ() !'ħ��ħ.�/�$*! !�Ƈ�!*ħ)��**!)�
ħ*0ħ$�.�!00ħŀ��/0ß�'!* ħ*ħŀ�ħ*0ħ$�.�!00ħń��1��ħ6ħ)�/1Ã1)16� !Ôħ(Ɖ�ħ"� !(!.ħ*ħ�
'1((�*)�'0� ß.Ł��/(ß* ���!)�(�����*ß*�Ã�Ô.ß/ß* �*��ħ.�$�"0��/+*.���ħ(!-
*ħ*� ħÔ!.�č5!(!.ħ*!�$��!.�2!.ħ,�6ħ5�.!0!�#!(ħ.Ł��1�6�)�*� ħ(ħ)ħ�ħÃħ* !���-
��*ß*�õ()!/ħ� ħÔ!.�'�. !Ā(!.ħ*��Ô��!5(!.ħ*!�õơ!(!*)!/ħ*!�*! !*�+(1.Ł�
�1� 1.1)1*�/!�!�ħ��/(ß* ��'!* ħ(!.ħ*ħ*�����(�.ß*ß�5ß((�.����.�)�)�/ß-
*ß*ŀ� 0.�2)�� '�5*�'(�.ß� ħ(!� 5č6(!Ā!)!)!(!.ħ*ħ*� /+.1)(1(1Ô1*1� �Ô��!5�
č6!.ħ*!�5č'(!)!5!�Ã�(ßĀ)�'0ß.Ł���/�010)�*ß*��*��#õ.!2ħŀ�'�5�! ħ(!*�*!/-
*!*ħ*�5+'(1Ô1�ħ(!�'�5�! ħ(!*(!� 15#1/�(��ħ.�ħ(ħĀ'ħ*ħ*� !2�)�! !*�2�.(ßÔß�
�.�/ß* �'ħ�Ã�0ßĀ)�5ß��*(�)(�* ß.)�'0ß.� ş�+()�*ŀ�:898ŀ�/Ł�:?@šŁ��ħ()/!(�
!2.!* !'ħ�/1Ã(1(1'� 15#1/1* ��ħ/!�#!Ã)ħĀ� õ*!)(!.ħ�*!�'� �.�'õ0č�2!�
0.�2)�0ħ'�+(/�ŀ��**!(!.ħ�Ã+�1'(�.ß*ß�õ( č.)!'�ħ/0!/!ŀ�����(�.ß�!2(!.ħ* !*�
Ã+�1'(�.ß*ß�'+2/�� �ŀ�Ã+�1'(�.�5ħ*!� !���Ô(ß(ß'(�.ß*ß�#õ/0!.)!'0! ħ.Ł

��/ß*�'ħĀħ�č6!.ħ* !�5�.�00ßÔß�!*��č5č'�/+.1*(�. �*��ħ.ħ�Ã!2.!/ħ�ħ(!�
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5�5��5õ*!(ħ'�5!0!*!'�'�5�ß*ß� ��ħ"� !�! !.�ş�.!1 ŀ�:89;ŀ�/Ł�:<<šŁ�ħĀħ�'!* ħ�
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¹(�1'ħ��1*1*�'�5�! ħ()! ħÔħ*ħ��*(�.Ł�����*ß*�/!2#ħ/ħ�"�.'(ß�
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�õ5(!�!� �ħ(!�  �Ôß(ß,� ����� Ã+�1'(�.ß*ß� �ħ.� *!2ħ� /č.#č*!� #õ* !.)ħĀ0ħ.Ł�
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)�6Ł��1��Ãß �*�čÃ�'�. !Ā� !�#!Ã)ħĀ�5�Ā�)(�.ß* ��/!2#ħŀ�ħ(#ħ�2!�õ*!)(!.ħ-
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�ħ.�Ā!5ħ�$�0ß.(�)�'�ħ/0ħ5+.1)ŁƉ�/õ6(!.ħ� ħ(!� ħ"� !�!0)!'0! ħ.Ł�� ß*��!*�-
6!*ħ*�5�*ß���Āß*��#ħ0)!/ħ*!�.�Ô)!*�����/ß*ß*�č/0č* !'ħ��!5�6�Ã�.Ā�"ß�
'�( ß.ß,�+*����'�)�6Ł��16�*�5�Ā� ß'(�.ß*ß�Ƈ�ħ.�õ.0č�2�.��.�)ß6 ��'�( ß.-
)� ß)�'�( ß.�)� ß)��ħ.�5���*�ß� #õ.!�!Ôħ)� ħ5!� '+.'01)ŁƉ� /õ6(!.ħ� ħ(!�
�!(ħ.0ħ.Ł��1#č*!�'� �.�5č6(!Ā)! ħÔħŀ�5č6(!Ā!)! ħÔħ�����/ß�ħ(!�õ(č)č*č*�
�. ß* �*���')�'�ħ/0!)!6Ł�Nč*'č�1*10)�'�ħ/0! ħÔħ�2!�#õ))!'�ħ/0! ħÔħ�
�ħ.�'ħĀħ*ħ*�5č6č*č�#!.Ã!'�5�Ā�)ß* �� !Ôħ(��*ß(�.ß* ���ß.�')�'�ħ/0!)!'-
0! ħ.Ł��1*1*(���ħ.(ħ'0!�����/ß5(��'1.)�'�ħ/0! ħÔħ�0!)�/ß�+*1*�5�0�Ôß* ��
5�0�.�'�/�Ô(�)�5��Ã�(ßĀ)�'0� ß.Ł���ħ(!.ħ*ħ*��*(�00ß'(�.ß�2�/ß0�/ß5(��/�Ô-
(� ßÔß��!((!'�/�Ô�(0ß)ßŀ�5!*ħ !*�'1.1(�*��!((!'ŀ�$!.�6�)�*�ħ5ħ�/+*1Ã(�.� ��
5�.�0)�6Ł�j*0ħ$�.�! !*��**!*ħ*�5�*ß* �'ħ� ħÔ!.�ħ()ħ'ŀ�!*�*�2!��!)�(�
�1� /č.!Ã0!� 5�Ā� ß'(�.ß� '+.'1� 2!� 0.�2)�(�.� ş�!)�(� �**!/ħ*ħ� '�5�!0)ħĀ�
+()�*ß*�#!0ħ. ħÔħ�'+.'1� ħ(!� ħ()ħÔ!�1(�Āß,�+*1��+Ô�6ß*��#!Ãħ.)!5!�Ã�(ß-
Ā�*�!*�*ƍß�0!.'�! ħ,�'�Ã�.šŀ��ħ.(ħ'0!�"+0+Ô.�Ɲ�.ß*ß*�+()� ßÔß*ß�/õ5(!5!*�
�16�*�ħÃħ*�5ß'ß�ß��ħ.�!0'ħ�/�Ô(�)ßĀ0ß.Ł��!((!'��1�/!"!.��ħ()! ħÔħ*ħ�0�*ß)��
�ħÃħ)ħ5(!� ħĀ(!.�2!� ħ*�*Ã(�.ß� /�./ß(ß.Ł��č.!Ôħ* !'ħ� �Ô.ß5ß� ����5ß� #õ)!.!'�
/+*�2!.)!'�ħ/0!.Ł�

�!)�(�ħ(!�!*�*ƍß*�����(�.ß*�� �ħ.��*ß(�.ß* �'ħ�0!'ħ*/ħ6(ħ'ŀ�'õ5 !'ħ�
��Ā'��ħ*/�*(�.ß*�+(1)(1�0č. !'ħ�Ā�$ħ0(ħ'(!.ħ5(!�ş��6$�.�Ã+'�ħ5ħ��ħ.�ħ*/�*-
 ß.š��!'(!*ħ( ħÔħ�#ħ�ħ��1(1*)�5�*������ ħ)#!/ħ� ħ(!�Ã!(ħĀħ.Ł��1�0č. !*��ħ.�
�*ß)/�5ßĀß*�Ã!(ħĀ'ħ/ħ�'ħ)(ħÔħ� !�0!$(ħ'!5!��0)�/ß ß.�'ħ�"ħ() !� !�5ħ*!��1�
+()�'0� ß.Ł��$.�)�*(�.�'!* ħ(!.ħ*ħ��ħ.��Ãß �*�/č.#č*!�#õ* !.!*�����-
(�.ß*ß*� !Ôħ(ŀ�& )�Ħ' -Ħ)Ħ)�.0Â'0� +( 1Ô1*1�$ħ//!0)!5!���Ā(�)�'0� ß.Ł��1�
0č. !*� �ħ.� /1Ã(1(1'�  15#1/1� '!* ħ� 0.�2)�(�.ß*ß� "�.'(ß� �ħÃħ) !�  !Ô!.-
(!* ħ.)!�#!.!Ôħ�  +Ô1.1.Ł�ß6� '�. !Ā0!� ħ/!�  1.1)� "�.'(ß� #!(ħĀ)!'0! ħ.Ł�
�*ß)/�5ßĀ��ħ.��*ß5�ŀ��ħ.��.�5ßĀ�ŀ��.�*ß(�*�6�)�*��5õ*!(ħ.��)���ħ.�$�"ß-
6��5+'01.Ł�N+'�'čÃč'0č.ŀ�ħ6(!.�5+'�+()1Ā01.ŀ�/ħ(ħ*)ħĀ0ħ.�2!��!((!Ôħ*�0�'ħ,�
! !�ħ(!�!Ôħ��ħ.�5+(� ���1(1*)�6Ł��õ5(!�!��ħ.!5�'!* ħ�5�Ā�)ßĀ�+( 1Ô1*1ŀ�
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2�./�5ß(�*� !*!5ħ)(!.ħ���Ā'�(�.ß*ß*�Ā�$ħ0(ħÔħ5(!�Ƈ�*ß)/�.ƉŁ���ħ(!.��**!-
*ħ*�)�/�(ß*ßŀ�����*ß*�2�/ħ5!0ħ*ħ��1�)�/�(ß*�'ß6�'�. !Ā�151/1*� ħ5!��*(�-
0ß( ßÔß*ß�+*���ħ( ħ.ħ.Ł�j'ħ*�ħ(��*(�0ß)(�.(��+(1Ā01.1(�*ŀ��ħ.�6� ��5�(�*�/õ5-
(!)!5!�!'(!.ħ*!� 151(�*�#č2!*�ħ(!�Ā!'ħ((!* ħ.ħ(!*��1��!((!'�2!��*ß)/�5ßĀ�
'ħĀħ*ħ*� '!* ħ� �!*(ħÔħ*ħ�5!*ħ !*� '1.)�/ß*��5�. ß)�ß� +()�'0� ß.Ł� ��0!*�
'ß6�'�. !Ā� !��1*1*�"�.'ß* � ß.Ł��ß((�. ß.��.� ßÔß�Ā!5ħ*��0�+( 1Ô1*1ŀ��1�
*-/�(�+( 1Ô1*1�$ħ//!0)ħĀ0ħ.Ł

�*10)�*ß*��ħ(#ħ/ħ�2!5��"�.'ß* �(ßÔßŀ�1*10)�5ß��ħ.��*ß)/�)��+(�-
.�'� 0!$(ħ'!(ħ� 'ß()�'0� ß.Ł� 
�0ß.(�)�/ß� #!.!'!*ħ� $�0ß.(�5�)�5�*� �)��
#�/Þ-'�4�(��ÞÓÞ)Þ� �Ħ' )� �ħ.� ħ*/�*� /õ6�'+*1/1 1.Ł��+(�5ß/ß5(�� "ħ()!��0ßƝ��
1*10)��'+.'1/1ŀ�!Ô!.�$�0ß.(�/�5 ß�õ.*!Ôħ*� �$��Ƈ)10(1Ɖ�+(���Ôß*ß*�+(�-
/ß(ßÔß*ß� ħÃ!.)!'0! ħ.Ł�ß6� '�. !Ā� �*ß)/�)�� ħ)'¹*ß*�� /�$ħ,�#õ.č*)!6Ł�
�č0č*� ħ6(!.� /ħ(ħ*)ħĀ0ħ.� �)�� �ħ.� Ā!'ħ( !� �1*(�.ß� 5�Ā�)ßĀ� +( 1Ô1*1� +*��
#õ/0!.!*���Ā'��'ħĀħ(!.!��ħ0��*ß(�.�ħ/!�5�Ā�*)ßĀ(ßÔß��ħ.�1*10)1Ā(1'�+(�.�'�
+.0�5��'+5)�'0� ß.Ł��õ5(!�!�'ħĀħ�*!5ħ��*ß)/�5���Ôß*ß��ħ(!)!6��)��1*10-
)1Ā� +( 1Ô1* �*� '!/ħ*'!/� !)ħ* ħ.Ł� �1� 1*101Āŀ� $�0ß.(�)ßĀ� +(�*� Ƈ�Ɖ51�
"�.'(ß�'ß(�.Ł�ħĀħ�!Ô!.�$�0ß.(�/�5 ß�"�.'(ß�+(���Ôß*ß�$ħ//! !.�2!��1*1��ħ(ħ.Ł�
�1�5õ*č5(!�1*101Ā�� )5 -'Ħ&�&*-&0.0 1.Ł

����ƍ*ß*�N�Ô.ß/ß�2!��.�2)�*ß*��Āß()�/ß�%Ã%*��+((�.Ń���/�
�10)�ş)�š

!*�*ŀ� "ħ() !�����!2ħ*!� õ*)!5!�!*� ħ/0!'/ħ6�+(�* ß.Ł���Āß*��#!(!*(!.!�
��'ß( ßÔß* �ŀ� "ħ()ħ*� /õ5(!)ħ*ħ*� ħ)�� !00ħÔħ� #ħ�ħ� !*� Ƈ#č*�$'¹.Ɖ� +(�* ß.Ł�
�**!�ħ*0ħ$�.�!0)ħĀ0ħ.�2!�+��**!/ħ*ħ*���Ā1�1* ���!'(!.'!*� ħÔ!.�ħ()ħÔħ*�
'!* ħ/ħ� ħÃħ*��ß.�'ß( ßÔß*ß� čĀč*)!'0!ŀ� ħ()ħÔħ��+Ô�6ß*��0�'ß,� ħ*0ħ$�.�!0-
)!'�ħ/0!)!'0! ħ.Ł���ħ��!)�(�ħ/!�'�. !Āħ*ħ�+�Ā!'ħ( !��ß.�'ß,�#ħ0)ħĀ0ħ.Ł�j(-
)ħÔħ*�5č'/!'(ħÔħ�#õ6!0ħ( ħÔħ* !��1� �$��Ã+'������ħÃħ*��ß.�'ß()ßĀ�#ħ�ħ ħ.Ł�
�����ħ/!��1�Ã�Ô.ß5��15)�'�5!.ħ*!�Ã+�1'(�.ß�/č.#č*!�#õ* !.)ħĀ0ħ.Ł�!*�*�
!2!� õ*)!'�ħ/0!)!/!� !� õ*)!'�ħÃħ*�'�. !Ā(!.ħ*!�'�0ß(ß.��)���1�/!"!.�
 !�0�(ħ$/ħ6(ħ'(!.�,!Āħ*ħ��ß.�')�6Ł���.10�5ħ5!*�0�21'(�.�ħ('�+*1*�5�*ß* ��
,�0(�.Ł��(ħ�5č6č�'�*�.!2�*�ħÃħ* !ŀ�/�*'ħ��č0č*�+(�*��ħ0!* !*�+�/+.1)(15-
)1Ā�#ħ�ħ�õ5(!�!�'�(�'�()ßĀ0ß.Ł�|(č�����(�.ß*ß�#õ.č,�!2 !*�Ãß'0ß'(�.ß* ��
)1$0�.�õ(č*č*�5�*ß* �*��õ5(!�'�*(ß� '�*(ß� Ãß'ß*���#õ.!*(!.ħ*�!*�*ƍß*�
+*1�õ( č.)čĀ�+(���Ôß*ß� čĀč*!�ħ(!�!'(!.ħ*ħ�/õ5(!5!.!'�!/,.ħ�5�,�.Ł��1�
 1.1)�Ƈ�0ħ(�+(�5�)�$�((ħ*!�$!.�6�)�*�#!.ħ� õ*!.Ɖ� čĀč*�!/ħ*ħ�Ã�Ô.ßĀ-
0ß.ß.Ł��1/(1Ô1� 0�)ħ.�!0)!5!�*ħ5!0(!* ħÔħ* !� !�)1/(1'�5!.ħ* !*�Ãß'�.�
2!�č/0č���Āß�/1�ħÃħ* !�'�(ß.Ł��+(�5ß/ß5(��+�Ƈ(�*!0(ħƉ�Ã+�1'�#ħ�ħ�!0.�"0�� +-
(�Ā� 1./1*ŀ�#ħ0)!5!�!*�#õ*č(/č6�#ħ�ħ�#õ6č'/!� !��/(ß* ��"ħ'.ħ�/+.1()�/ß�
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#!.!'!*�!/�/�'ħĀħ�+(�.�'���ħ !*�$!/�,�/+.�.Ł�Nč*'č���ħ� õ*č,� õ*)!)!�
'+*1/1* ��'�.�./ß6�'�()ßĀŀ��1�'�.�./ß6(ß'��*ß* �� �������õ(č2!.)ħĀ0ħ.Ł�
�+(�5ß/ß5(��'ß6�'�. !Ā(!.ħ�2!�!*�*ƍß*�0!)�/ß*ßŀ�$�0ß.(�0ß�ß�ħ(!��1(1Ā)�/ß*ß�
!*#!((!)ħĀ0ħ.Ł��ħ() !��1�Ã�.,ß�ß(ß'�����*ß*�+*(�.ß*�'õ5!�1(�Ā)�/ß* �*�
�ħ.�#č*�õ*�!�õ()čĀ�+()�/ß5(�� !/0!'(!*ħ.Ł�

�**!*ħ*�õ(č)č*!�5õ*!(ħ'��*(�)(ß��ħ.�5�/�010�)�)�*ß*�#!0ħ. ħÔħ�
5č'ŀ�*!".!0�2!��*(�)/ß6(ß'�+(�.�'�Ā!'ħ((!*ħ.'!*ŀ��!(ħ.(ħ��ħ.�'ħ)(ħ'�ħÃħ*�+(1Ā-
01.1(�*� �*ß)/�)��2!�5!*ħ !*� Ā!'ħ((!* ħ.ħ(!*��!((!'� !� �/(ß* �� 0�)��ħ.�
Ãõ6č)�#!0ħ.)!6Ł�Nč*'č�����*ß*�2�/ħ5!0ħ5(!� ħ6(!*!*�5+(1*�/+*1* ��'õ.�
Ã+��*ß*�+*(�.������(�.ß*ß*�)ħ.�/ß�+(�.�'�#õ/0!. ħÔħ�Ā!5�Ƈ�+.Ã01.ƉŁ��1$-
0�.ß*��Ãß'Ã��/+. 1Ô1�2!�/1Ã(�5ß�ß�0+*(�)�5(���!(ħ.00ħÔħ�#ħ�ħ�����(�.ß�ħÃħ*�
#õ65�Āß� �� õ')!6(!.Ł��1�ħ('�õÔ.!*)!�2!�0�*ß)���*ß* ���ħ.�Ā!5ħ�'�5�!0-
0ħ'(!.ħ*ħ� �ħ(ħ.(!.� �)��'�5�!00ħ'(!.ħ� Ā!5 !'ħ�) 4Ħ)� '�5�! ħ()ħĀ� +( 1Ô1*1�
�ħ()!6(!.Ł�����(�.ß*ß*�+*(�.ß�'!* ħ*ħ�#õ) č.)!'�ħÃħ*�#!0ħ.00ħÔħŀ�Ƈ5ß'�0-
0ß. ßÔßƉ��ħ.�/č.!Ã�ħ6(!*ħ.Ł�N+�1'(�.ß*�Ã+'� ���ħ()! !*� �$ħ(�+( 1'(�.ß��1�
#!(ħĀħ)�)+ !(ħ�+*(�.ß�.ħ0č!((!.�5+(15(�ŀ�5�*ħ�����5ß�5ß'�)�ŀ�#õ))!ŀ�2�/ħ-
5!0ħ�0�'ħ,�!0)!�5+(15(���ħ.�Ãß'ßĀ�õ*!.ħ5+.�#ħ�ħ�#õ.č*č.Ł�Nß'ßĀß*�/+*1�1�ħ/!�
�)'�(.Þ5 ß.Ł�

�.�2)�� Ãõ6č)(!*)! ħÔħ� /č.!�!� �! !*� '!* ħ*ħ� '�,�0�.�'� '+.1-
)�5���(ß.Ł�Nõ6č()! !� ħ/!� 0.�2)�5�� �ħ.��*ß(�.� 151/�(�,�.Ã�(�.�Āħ) ħ-
'ħ�6�)�*�� ħ/0!)/ħ6�!�#ħ.!.� ş+('ŀ�:89Aŀ� /Ł>>šŁ��ħ() !�õ6!((ħ'(!� ħ'ħ�!.'!'�
'�. !Āħ*�0.�2)� �*�!*�Ã+'�!0'ħ(!*!*�'ħĀħ(!.�+( 1Ô1� ħ''�0�Ã!')!'0! ħ.Ł�
�1.0 ßĀß* ���ħ.�0�*ß ß'(�.ß*ß�5�*ß* ���()�*5�ƍ ��5�Ā�)ß*ß�/č. č.)!5!�
Ã�(ßĀ�*��Ô��!5� 0.�2)�*ß*�!0'ħ/ħ� ħ(!� 'õ5č� 0!.'� !00ħÔħ�#ħ�ħ�č('!5ħ� !� 0!.'�
! !.Ł� �
�00���/0.+*+0�+(�.�'�16�5��Ãß')�'�ħ/0!)!'0!� ħÔ!.��ħ.� ħ"� !� ħ(!�
 č*5� �*�'�Ã)�5��Ã�(ßĀ)�'0� ß.Ł��1� 1.1)�0!)!(�+(�.�'�#!.Ã!'�5�Ā�)�
ħ(!�5č6(!Ā!)!5!*�'ħĀħ*ħ*�'!* ħ*ħ�'�Ã�.�'�#č2!*(ħ��ħ.�5!.!�/ßÔß*)��ħ$0ħ-
5��ß*ß� Ã�Ô.ßĀ0ß.)�'0� ß.Ł��č*5� �*�+�'� �.�Ã+'��5.ß()�'� ħ/0!.�'ħ�16�5�
,.+#.�)ß*��5!0!.ħ*�!� !/0!'�2!.)!5!*�2!�'!* ħ*ħ�16�5�� �/0.+*+0� +(�-
.�'�#õ* !.)!5!*��()�*�$č'č)!0ħ*ħ�,.+0!/0+�!0)!'� ħÃħ*� 0!(!2ħ65+* ��
��*(ß�5�5ß* ���/0.+*+0�!(�ħ/!/ħ5(!�'!* ħ*ħ��0!Ā!�2!.ħ.Ł���ħ�#!Ã)ħĀħ* !*�+�
'� �.�'+.')�'0� ß.�'ħ�#!Ã)ħĀħ�ħ(!�0!'���Ô(�*0ß/ß�+(�*�����/ß*ß*�õ(č��!-
 !*ħ*ħ�0�Āß.'!*��ħ(!��/0.+*+0�'ß5�"!0ħ�ħÃħ* !�'+.1*�'(ß��ħ.��(�* ��'!* ħ*ħ�
'+*1)(�* ß.)�'�6+.1* � ß.Ł�!*�*� ħ/!� .!!(� č*5� ����Ā'��'ħ)(ħ'(!.!�
/ßÔß*�.�'�5�Ā�5��ħ()!'0! ħ.Ł��č0č*�$�5�0(�.ß��+51*���čÃ�'�. !Ā��ß.�'ß*�
#!Ã)ħĀ(!.ħ*ħŀ��**!ő����(�.ß*ßŀ�'!* ħ(!.ħ��ħ(!�5�*�5�*�#!(ħ,�'+*1Ā)�)ßĀ�
�ħ.�ħ.(!.ħ5(!�$ħÃ�ħ.� ħ(!0ħĀħ)�'1.)��0!Ā!��č/č* !��1(1*)�)ßĀ(�. ß.Ł��1�
 1.1)�0.�2)� �*�$!,/ħ*ħ*�+.0�'�+(�.�'�'�Ã0ß'(�.ß*ßŀ��ħ.�ħ.(!.ħ*ħ*�2�.-
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(ßÔß*ß*�0.�2)�*ß*�5!*ħ !*�+.0�5��Ãß')�/ß*�ŀ��ħ(ħ*Ã�5č6!5ħ*!�#!()!/ħ*!�
*! !*�+( 1Ô1*1�#õ/0!.)!'0! ħ.Ł�+('ƍ��#õ.!�$ħÃ�'ħ)/!�0.�2)�5ß�$�0ß.(�-
)�'�ħ/0!)!6�ş:89Aŀ�/Ł�9A<šŁ��.�2)�5ß�$�0ß.(�0���'�1*/1.(�.�� ��$�5�0(�-
.ß* ��5!.�2!.)!6Ł��Ã�'�. !Āħ*��ħ.�ħ.(!.ħ* !*�16�'(�Ā)�(�.ßŀ�'õ5!�$ħÃ�#!(-
)!)!(!.ħŀ�����(�.ß*ß��.�)�)�(�.ß�0.�2)�*ß*��*��'�5*�Ôß*ß�#!.Ã!'� č*-
5� ��5+'�!0)!�ħ/0!Ôħ* !*�'�5*�'(�*)�'0� ß.Ł��ħ() !��1� 1.1)1�'� ß*Ń�
Ƈ�ħ6ħ�#õ.!*!�'� �.�"�.'�!0)!)ħĀ�Ā1.�)��Ô.ß5+.)1Ā��!*ħ)ŀ�$!,� +Ô1Ā0�*�
�!.ħ��Ô.ß5+.)1Ā�+*1*�ħÃħ*�"�.'�!0)!)ħĀħ)Ɖ�/õ6(!.ħ�ħ(!�ħ"� !�!0)!'0! ħ.Ł�
�1�/õ6(!.ħ�ħ(!��/(ß* ��Ã+�1'(1Ô1* �*�/č.!�#!(!*�'�5#ß�2!� !,.!/5+*� 1.1-
)1*1� �� ßĀ�.ß�21.)�'0� ß.Ł��5ß,0�*�õ*�!�2!�/+*.���ħ(!�ħÃħ�ħ(ħĀ'ħ(!.�5�/ß*�
�0(�0ß()�/ß* ��Ã+�1'�ħÃħ*�õ*!)��.6�! !.�ş�+3(�5ŀ�9A@8ŀ�/Ł�;99šŁ��Ã�'�. !-
Āħ*�Ã+�1'(1'(�.ß�$�''ß* ��"ħ() !�Ã+'��!(ħ.#ħ*��ħ(#ħ(!.��1(1*)�)�'0� ß.Ł�
�1��Ãß �*��č5č č'(!.ħ�$�( !�5�/ß�2!�0.�2)�5ß��0(�0�)�)�(�.ß*ß*�/!�!�ħ�
+(�.�'��č5č)!(!.ħ*!�'� �.�#!Ã!*�/č.! !�'�(ħ0!(ħ�/+/5�(�2!��ħ(!/!(�ħ(ħĀ'ħ-
(!.� '1.�)� ß'(�.ß� /õ5(!*!�ħ(ħ.Ł��5*ß� Ā!'ħ( !� Ã+�1'(�.� �**!(!.ħ� õ( č'0!*�
/+*.��2!�����(�.ß� ��'õ5 !'ħ�!2 !*�+*(�.ß�'+21*���5!0!.(ħ�#č2!*!�/�$ħ,�
�ħ.�+.0�) ��5�Ā�)� ß'(�.ß�#õ.č()!'0! ħ.Ł��ħÔ!.�5�* �*��**!*ħ*�#õ6(!.ħ�
õ*č* !�õ(č)č�ħ/!�$!)��ħ.�0.�2)�� 1.1)1*1�$!)� !��ħ.�5�/� 1.1)1*1�
+.0�5��Ãß'�.)�'0� ß.Ł��ß.�'ß(�*�ħ'ħ*�ħ�ħ()ħ'�5č6č* !*��**!*ħ*�*ħ5!0ħ�Ã+-
�1'(�.ß* �*�$!.$�*#ħ��ħ.ħ*ħ�õ( č.)!'�+()�/���ħ(!� ħ'ħ�Ã+�1'�0�.�"ß* �*�
ħÃ/!(�!2.!*(!.ħ* !�'1.1(�*��*(�)� ħ6#!/ħ��**!*ħ*�ħ()ħÔħ�+*(�.�ħÃħ*��ß.�'-
0ßÔß�5õ*č* ! ħ.Ł��1��Ãß �*��**!�*!".!0�! ħ(!*��ħ.�ħ)#! ħ.Ł�

�!*%(%'�j/0!*�%�)%ŀ��.�2)�*ß*��č.!Ô!*(!Ā)!/%�)%Ņ

��/ß*� /!2#ħ�*!/*!/ħ� 0�*ß)ß*��#õ.!�5!*ħ��ħ.� /!2#ħ�*!/*!/ħ��1(�*��'� �.�
 15#1(�.�'�5�! ħ(!* !*�#!.ħ� Ã!'ħ(ħ.� ş�.�ħ�ŀ� :88>ŀ� /Ł� ;9šŁ� �ħ() !�čÃ�'�.-
 !Āħ*� !�5!*ħ��ħ.�/!2#ħ�*!/*!/ħ��1(�)� ß'(�.ß�+.0�5��Ãß')�'0� ß.Ł��**!�
2!� ����(�.ß* �*�  �$�� /+*.��5�'ß*� Ã!2.!(!.ħ* !*�  15#1/�(� �ħ.� 5�'ß*(ß'�
#õ.)! ħ'(!.ħ� /õ5(!*!�ħ(ħ.Ł��+(�5ß/ß5(��'�5�ß*�5!.ħ*!�#!Ã!�!'ŀ� +*(�.ß�5!-
*ħ !*�Ƈ/�$ħ�ħƉ�ħ(ħĀ'ħ(!.��Ôß5(��Ã!2.!(!5!*���Ô(�*)��*!/*!(!.ħ�! ħ*)!6(!.Ś
! ħ*!)!6(!.Ł� �ħ() !� 5ß((�. ß.� �5.ß� '�()ßĀ� čÃ� '�. !Āŀ� /�)ħ)ħ� ş/�.ß()�ŀ�
õ,čĀ)!ŀ� !.0(!Ā)!'�2�Łš� 15#1� 1.1)(�.ß� ħÃħ* !� .!/)! ħ()!)!'0! ħ.Ł�
�1���Ô(�) ��čÃ�'�.�'0!.ħ*� !� 15#1(�.ß*ß�5�*/ß0)� ����Ā�.ß/ß6Ś#õ*č(-
/č6�+( 1Ô1�ħ"� !�! ħ(!�ħ(ħ.Ł��ħÔ!.�5�* �*�5�/�ħÃħ* !'ħ�'ħĀħ(!.�#!Ã)ħĀ�)10-
/16(1'(�.ß*ß�0!(�"ħ�! !�!'�ħ5ħ�2!�/!2#ħ� +(1�!�!2!5*(!.��!'(!)!�2!��1()��
 �2.�*ßĀß�ħÃħ* ! ħ.(!.�ş	+( !*ř�!(25*ŀ�9AA9ŀ�/Ł�:<šŁ��ħ() !�ħ/!�'�. !Ā(!.�
�1� 1.1)1*�5�*/ß)�/ß� +(�.�'�����(�.ß*ß*�2!� �**!(!.ħ*ħ*� ħ5ħ� �ħ.!.� 'ħĀħ�
+( 1'(�.ß*�� �ħ.�ħ6(!.ŀ��*ß(�.��.�)�'0� ß.Ł�N+�1'(1'�2!�!.#!*(ħ'� õ*!)ħ*-
 !�!�!2!5*�'�5�ß�5�Ā�5�*(�. �ŀ�'�5ß,�'ħĀħ5!��ħ(ħ*Ã ßĀß�õ6(!)ŀ��ħ(ħ*Ã/ħ6��ħ.�
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Ā!'ħ( !� õơ!(!*)!ŀ� '�5�ß*� '�(ß�ß� +( 1Ô1*1*� ħ*'¹.ß�  1.1)(�.ß� #õ.č(č.�
ş�+3(�5ŀ�9A@8ŀ�/Ł�9=ő9>šŁ��Ã�'�. !Ā� !��ħ.�5�* �*�#!Ã)ħĀ(!.ħ*ħ�'�,�0)�'ŀ�
õ.0)!'�ħ/0!)!'0!��ħ.�5�* �*� ��#!Ã)ħĀ0!�5�Ā�*�*(�.�$�''ß* ���*(�)(ß�
/+*1Ã(�.��1()�5��Ã�(ßĀ)�'0� ß.Ł��5*ß�Ā!'ħ( !�'!* ħ(!.ħ* !*�/+*.������-
(�.ß*ß*�*!�5�,0ßÔßŀ�*�/ß(�5�Ā� ßÔßŀ�*�/ß(��ħ.ħ�+( 1Ô1�#ħ�ħ�/+.1(�.�'�. !Ā(!.-
�!�)!.�'(���!2�,(�*)�5ß��!'(!)!'0! ħ.Ł��1*1*�ħÃħ* !�!*�õ*!)(ħ��*(�-
0ß/�(� "ħ#č.� ħ)�)�2!�)1$0�.�+(�.�'�#õ.č()!'0! ħ.Ł��ħ(!�č5!(!.ħ�õ6!((ħ'(!�
�/0.+*+0���ħ� !"�(�.�������/ß*��*!�+( 1Ô1*1�/+. 1Ô1* ��/č.!'(ħ�+(�.�'�
!.0!(!*!*�2!�/+*.�5���0ß(�*�#!ÃħĀ0ħ.)!(!.�ħ(!�'�.Āß(�Āß.Ł

�ħ.!5/!(� 0.�2)�(�.�õ6č� ħ0ħ��.ħ� ħ(!�'ħĀħ/!(�+(�.�'�č/0(!*ħ(/!� !��0(�-
0ß()�/ß� ħÔ!.�ħ*/�*(�.�� ����Ô(ß ß.Ł��.�2)� ��ħ5ħ(!Ā)!���Ā'��ħ*/�*(�.(��
ħ(ħĀ'ħ�2!���Ô�'1.)�'� ħ(!�)č)'č* č.� ş
!.)�*ŀ�:89Aŀ� /Ł� 9>?šŁ��1��Ãß �*�
161*�5ß((�.��ħ.�ħ.(!.ħ* !*��5.ß�'�(�*�'�. !Ā(!.ħ*��*��'��!.��!.�!� 0.�2-
)�*ß*�č/0č* !*�#!(!�ħ( ħ'(!.ħŚ#!(!�ħ(!�!'(!.ħ� #õ.č()!'0! ħ.Ł���Ā'���ħ.�
�*(�0ß)(�� �ħ.�ħ.(!.ħ*!�  !/0!'� +()� ß'(�.ßŀ� �ħ.�ħ.(!.ħ*!�  čĀč*�!(!.ħ*!�
�Ãß'(�)� ß'(�.ß�2!��ħ.�ħ.(!.ħ� ħ(!� ħ(ħĀ'ħŚħ(!0ħĀħ)� ħÃħ* !�+()� ß'(�.ß� 6�)�*�
 ħ(ħ)ħ* !�0.�2)�5ß��0(�0)�(�.ß�)č)'č*�+()�)ßĀ0ß.Ł��ħÔ!.�5�* �*���Ā-
'�(�.ß� '�5ß,(�.ß*ßŀ� 0.�2)�(�.ß*ß�  ħ(!� #!0ħ. ħÔħ* !� ħ*/�*� '!* ħ� 5�/ß*ß�  ��
�ÃßÔ��21.1.�ş|6)!*ŀ�:89?ŀ�/Ł;=šŁ��. !Ā(!.ħ*�5�/0�*�Ãß'ßĀ�/č.!�ħ* !��!.�-
�!.�$�.!'!0�!0)!(!.ħ*ħ*Ś! !�ħ()!(!.ħ*ħ*��ħ.�*! !*ħ� !�'!* ħ�ħÃ/!(� č*5�-
(�.ß*ß��ħ.�ħ.(!.ħ�ħ(!�,�5(�Ā)�(�.ß ß.Ł��ħÔ!.��ħ.�ħ"� !�ħ(!�'�. !Ā(!.�'!* ħ���ß-
(�.ß�0!)!(ħ* !�'!*!0(!*!.!'�5�/�/č.!�ħ*ħ�2!�0.�2)�(�.ß*ß��0(�0ß.(�.Ł��5*ß�
Ā!'ħ( !� 0.�2)� �'ħ� ħ*/�*� #č2!*(ħ� �ħ.� /ßÔß*�Ô�� ħ$0ħ5�Ã�  15�.� ş
!.)�*ŀ�
:89Aŀ�/Ł9>?šŁ��. !Ā(!.�/ßÔß*�'�+(�.�'��ħ.�ħ.(!.ħ*ħ�#õ.)!'0! ħ.(!.Ł��ħ.�ħ.-
(!.ħ�ħ(!��1(1Ā)� �*�õ*�!�!0.�Ɲ�.ß* �'ħ�$ħÃ�'ħ)/!�5�� ��$ħÃ�ħ.�*!/*!�+*-
(�.��'+.1*�'(ß��(�*�ħĀ(!2ħ�#õ.!�!'�#č2!*ħ�/�Ô(�)�6Ł��. !Ā(!.��ħ.�ħ.(!.ħ*ħ�
'+.151,�'+((�5�.�'�5�/�/č.!�ħ*ħ�2!�0.�2)�5ß��0(�0ß.(�.Ł��ħ() !��1� 1.1)��
õ.*!'�+(�.�'�,�25+* ��'� ß*ß*�Ãß'�. ßÔß�'�2#��ħÃħ*� ħÔ!.�ħ'ħ�'�. !Āħ*� !�
+*1�'+.1)�'�ħÃħ*� �5�'�5!)!5ħ�#õ6!��()�(�.ß�#õ/0!.ħ(!�ħ(ħ.Ł��ħÔ!.�5�*-
 �*�'�. !Ā(!.ħ*�'õ5(!.ħ*!�#!.ħ� õ*)!/ħ��č5č'Ā!$.ħ*�'�+0ħ'�+.0�)ß* �ŀ�
 ßĀ� č*5�*ß*��ħ(ħ*)!6(ħÔħ* !*� �$���ħ.ħ*�ħ(ŀ�5č6�5č6!ŀ�5�'ß*ŀ�/�)ħ)ħ�ħ(ħĀ-
'ħ(!.ħ*�5�Ā�* ßÔß�#õ.!�!�#č2!*(ħ��ħ.�5!.�ħ$0ħ5��ß* �* ß.Ł

�1*��'�.Āß*�čÃ�'�. !Ā�'õ5!�'õ'(!.ħ*ħ��1()�5��#ħ00ħ'(!.ħ* !�ħ/!�$ħÃ-
�ħ.�Ā!5��1(�)�6(�.ŀ�#!*!(�+(�.�'�'õ5č*�õ*!)(ħ�õ6!((ħ'(!.ħ* !*��ħ.ħ�Ã!Āħ0-
(ħ��'.���(�.ß*��1(1*)�/ß ß.Ł��ħ.�'õ5�5�'ß*� ħ(ħĀ'ħ� ħÃħ* !�+(�*�!*��6ß* �*�
�)��ŀ�$�(�ŀ� �5ß �*��ħ.ħ*ħ*�)!2�1 ħ5!0ħ*ħ��'(��#!0ħ.ħ.Ł�!(!�!'(!.�"ħ()ħ*-
 !�ħ/!�'õ5!�#!( ħ'(!.ħ* !�čÃ�'�. !Āħ*�$ħÃ�ħ.�5�'ß*ß�5+'01.Ł���!$)!0��Ã�.��
ş:89@š�  �� '�. !Ā(!.ħ*�  +Ô 1Ô1� 
�/�*(�.� 'õ5č*č� Ƈ�!*ħ)� #č6!(� 'õ5č)�
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�!'(!*0ħ/ħ* !*��ħ.�6�16�'Ɖ�Ā!'(ħ* !��!0ħ)(!)!'0! ħ.Ł�õ5 !'ħ� 0�21'(�.�
�ħ(!� *!� 5�,���'(�.ß*ß� �ħ()!5!*� �ħ.� 0.�2)�0ħ'� $�(ħ*� õ.0č'� 5�*/ß0ß�ß(�.ß�
)ħ/�(ħ� 5�*(ßĀ� 5!)!'� 5!)!(!.ħ� 5č6č* !*� $�2�5�� 1Ã)�'0� ß.Ł� �. !Ā(!.�
!2(!.ħ*ħ*�5+(1*1��ħ()! ħ'(!.ħ�#ħ�ħ�#ħ. ħ'(!.ħ�!2!� !�5���*�ß�+(�.�'���'-
)�'0� ß.Ł��Ã�.ŀ�"ħ()�Ƈ�����+��Ôß*��5+(�1(1'Ɖ�Ā!'(ħ* !�� (�* ß.)�'0� ß.�
ş:89@šŁ��)��"ħ()/!(�!2.!* !�����*ß*�5+'(1Ô1� ħÔ!.��ħ.�ħ"� !�ħ(!�����*ß*�
Ã+�1'(�.ß�.!  ! ħĀħ�5+(�1(1Ô1*� ��ħÃ!.ħÔħ*ħ��!(ħ.(!)!'0! ħ.Ł��1�5+(�1(1'�
0.�2)��2!�5�/�'�5*�Ôß������+��Ôß*��5+(�1(1'01.Ł

�ħ() !� '�. !Ā(!.ħ*� 5�Ā� ß'(�.ß� 0.�2)�5ß� �0(�0ß,ŀ� 5!*ħ !*� Ƈ/�$ħ�ħƉ�
ħ(ħĀ'ħ� �Ô(�.ß5(�� �ħ.�ħ.(!.ħ*!� ��Ô(�*)�5�ŀ� �.0ß'� 5�/� 010)�'0�*� '1.01(1,�
�ħ.� �.�5�� #!()!*ħ*� Ƈ'10(�)�/ß*ßƉ� 5�,)�5�� !*�5�'ß*� +( 1'(�.ß� �*� 'õ5!�
 õ*čĀč*�!.0!/ħ�#č*č�'ß6�'�. !Āħ*�����/ß*ß*��!/! ħ�5�*ß* �� 1. 1'0�*�
/+*.��ħÃ'ħ��(ß,�!2!� õ* čÔč��'Ā�) ß.Ł���/��$�6ß.(�*ß.ŀ�Ā�.'ß(�.�/õ5(!*ħ.ŀ�
�ħ.(ħ'0!� #č(č*č.Ł� �1� �Ā�)� �� .ħ0č!(ħ*�  ħ*#ħ*(!Ā0ħ.ħ�ħ� #č�č�$!.'!/ħ� /�.-
)�(�)�'0� ß.Ł�!*�*�����/ß*ß*��ß.�'0ß'(�.ß* ��'!* ħ*!� �ħ.��ħ.� ħ6��1(-
)1Āŀ�+*1*�ħÃħ*�$�(�� !Ô!.(ħ�+( 1Ô1*1�$ħ//!0)ħĀ0ħ.Ł��16�*��!((!Ôħ*ħ*��+Ā�
,�.Ã�(�.ß*ß� +( 1.)�'ŀ�5!*ħ !*�/�$ħ�ħ�ħ(ħĀ'ħ(!.�'1.)�'ŀ�ƇħÃħ* !*�#!( ħÔħ�
#ħ�ħƉ�5�Ā�5��ħ(!�!Ôħ��ħ.��ħ(ħ*�!�#!Ã)ħĀ�#ħ�ħ ħ.Ł��!)�(�ħ/!�!*���Āß* �*��!.ħ�
����*ß*�Ã�Ô.ß/ß*���!2�,�2!.ħ,ŀ��ħ(!5ħ�5!*ħ !*��ħ.��.�5��#!0ħ.!*ŀ�Ƈ+(1)(1�
 čĀč*)!*ħ*�#č�čƉ*!�'!* ħ*ħ�'�,0ß.)ßĀ��ħ.ħ/ħ ħ.Ł���)��1��* ���/(ß* ��
�!)�(ƍħ*�����/ß*ß*�Ã�Ô.ß/ß*���!2�,�2!.)!�'+*1/1* ��Ã+'� ��ħ/0!'(ħ�+(-
)� ßÔßŀ��1*1*�ħÃħ*��ħ.�$�"0��6�)�*�$�.�� ßÔß��*(�Āß(ß.Ł��+(�5ß/ß5(��õ(č)�
õ*�!/ħ� #!.Ã!'(!Ā0ħ.ħ(!*� Ã�Ô.ß*ß*� #!.Ã!'� �ħ.� �1(1Ā)�� ħ(!� /+*(�*��ħ()!/ħ�
+(�/ß(ßÔß*ß*��č5č'���ħ*ħ*�#õ*č(/č6(čÔč�2!�'�.�./ß6(ßÔß�*! !*ħ5(!�'�Ãß.ß(-
)ßĀ�+( 1Ô1��*(�Āß(ß.Ł��1�/�$*! !*�/+*.��"ħ() !�'�. !Ā(!.��.�/ß* ��#!.ħ-
(ħ)�5č'/!(ħ.ŀ�#!.Ã!'��ħ.��ħ(!�+()� ß'(�.ßŀ�Ƈ)ħĀ�#ħ�ħƉ� �2.�* ß'(�.ß�!*�*�
0�.�"ß* �*� ħ(!�#!0ħ.ħ(ħ.Ł��č5č��+61()1Āŀ�$!)�!*�*ƍß*�$!)� !��16�*ƍß*�
ħ/0! ħÔħ�0!)�/�5ħ0)ħĀ0ħ.Ł��*(�.���ß.�'ß(�*�)ħ.�/��.0ß'�'�5�! ħ()ħĀ�6�)�-
*ß*Ś'�Ãß.ß()ßĀ� "ß./�0ß*� )ħ.�/ß ß.Ł� �1� #!.ħ(ħ)� !.'!'� '�. !Ā(!.� �.�/ß* ��
Ƈ'+.')�Ɖ�2!�Ƈ5č6(!Ā)!Ɖ�/+.1*1�+(�.�'� ßĀ��21.1(1.ń�!*�*ƍß*�5ß((�.�5ß(ß�
+*1�'+((�5ß,� /!2!�!'��ħ.� ��ħ� �.�5ßĀß� ħÃħ* !�+( 1Ô1ŀ� �**!/ħ*ħ*�õ(č)č5(!�
�5*ß�6�)�* ����ħ/ħ*ħŀ���ħ5!��0"! ħ(!*�#č2!*ħ*ħ� !�&�4� //ĦÓĦ��*(�Āß(ß.Ł���ħ-
(!.ħ��.�/ß* �'ħ�0�.0ßĀ)��ħ/!�/č.!'(ħ��ħÃħ) !��!((!Ôħ*ħ�5!*ħ !*�ħ*Ā��!0)!5!�
Ã�(ßĀ�*�'ß6�'�. !Ā�ħÃħ*� !�$č/.�*�5�.�0ß.Ł�
�"ß6�*ß*� !ÔħĀ0ħ.ħ()!/ħ�+(�/ß-
(ßÔß�+.0�5��Ãß'�.ń���ħ(!.ħ�.�)�ÞÓÞ�'ħĀħ(!.� !Ôħ( ħ.Ł�����5ß�#õ))!�Ã�Ô.ß/ß*ß�
 ���1�/ß.� ��5�,�.Ł

�ħ()ħ*�/+*1* ��čÃ�'�. !Āŀ�����(�.ß* �*�'�(�*�/+*�2�/ħ5!0ħ�5!.ħ*!�
#!0ħ.ħ,�Ã+��*ß��1(�.�'�+*1*(��'+*1Ā1.Ł��. !Ā(!.�'õ.�Ã+��* �*�����(�.ß�
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ħ(!�ħ(#ħ(ħ��ħ(#ħ�5�$10�#č6!(�/õ6(!.� 15)�'�ħ/0!)!'0! ħ.Ł�N+��*ŀ������$�'-
'ß* ��'+*1Ā)�/ß*��'!* ħ/ħ*!�5�. ß)�! !*�ħ5ħ(ħ'/!2!.��ħ.�,+.0.!�Ãħ6)!5!�
��Ā(�.ŀ�/+*1* ������(�.ß*ß*�!2(!.ħ*ħ*�Ã�0ß/ß*ß�0�)ħ.�!00ħÔħ*ħŀ��1* �*� +-
(�5ß�=88�(ħ.���+.Ã(1�+( 1Ô1*1�/õ5(!.Ł�����*ß*�2�/ħ5!0ħ*ħ*�#!.ħ�'�(�*ß�ħÃħ*�
Ƈ)�/�(/ßƉ� 5+(�1(1Ô�� Ãß'0ß'(�.ß* �� ħ/!� N+��*ƍß*� +*(�.�� �ß.�'0ßÔß� �*(�)(ß�
)!/�&�����*ß*��ħ.��+.�1�+( 1Ô1ŀ�Ã+�1'(�.ß*� ���1*1�õ !)!/ħ�" - &/ĦÓĦ-
 ħ.Ł�|6!(�)!/�&ŀ�5�Ā�)ß�5!*ħ !*��*(�)(ß�'ß(���'�+(�*�$ħ'¹5!5!�#!Ã!.(ħ(ħ'�
'�6�* ß.���'�+(�*�õ6(č�/õ6��1.� �� 151()�6Ł��.Āß(�Ā0ß'(�.ß� �*(�)/ß6-
(ß'0ß.Ł��!)�(��1�)!/�& �'ħ���/č.0(čÔ!�#č(!.'!*� ħÔ!.(!.ħ�*!�5�,���Ôß*ß�
�ħ(!)!6ŀ��.0ß'�N+��*ƍß*���'ßĀ��Ãß/ß*��5!.(!Ā)ħĀ�+(�*�'�)!.�5��!(�/�((�5ß,�
N+��*ƍß*�#õ.č,�#õ.)! ħÔħ*ħ�0!/0�! !.(!.Ł�N+��*�'õ. č.ŀ�#õ.)!6��)��5��
ħ6(!5ħ�ħŅ��/(ß* ��$ħ'¹5!*ħ*��*��)!/�&ß� 0ß,'ß� j)�)ƍß*� čĀ0čÔč�Ƈ2!/2!/!Ɖ�
#ħ�ħ�Āč,$!*ħ*�0�)�+(�.�'�Ãõ6č)(!*!)! ħÔħ��ħ.� č*5�*ß*�#!.Ã!'(ħ'�+(�-
.�'�/1*1)1 1.Ł���/ß(�'ħ���*.ßƍ5�� 1��! ħ,�5�Ô)1.1�/� !�!�'!* ħ/ħ�ħÃħ*�
ħ/0!)!'��ħ.�Ƈ'ħ�ħ.(ħ(ħ'Ɖŀ� +Ô�(� !*#!5!��5'ß.ß(ß'�#ħ�ħ�#õ.č*č5+./�ŀ�5!*ħ !*�
�ħ.��.�5��#!()!'ŀ��*(�)(ß�2!�Ƈ/�$ħ�ħƉŀ�/�)ħ)ħ�ħ(ħĀ'ħ(!.�'1.)�'ŀ�'!* ħ*ħ*�
$¹(¹� !Ô!.(ħ�+( 1Ô1*1�$ħ//!00ħ.!�!'��!(ħ.0ħ(!.��1()�'� ��0.�2)�5ß��0(�0-
)�'�ħÃħ*�4 / -'Ħ�� ÓĦ' ħ.Ł���*.ßƍ5�� 1��5+(15(��
�/�*(�.�'õ5č*č*�5�Ô)1.�
ħ$0ħ5��ß*ß*�'�.Āß(�*)�/ß�*�/ß(�N+.�'(�.ƍß�/1/16��ß.�'���'/�ŀ��ħ.!5ħ*�'!* ħ�
0.�2)�/ß*ß��0(�0)�'� ħÃħ*�#ħ.ħĀ0ħÔħ�$!.�Ã��� �� (!$0!�'�*ß0(�.��1(1*���Ôß�
#ħ�ħ��(!5$0!�'�*ß0(�.� ���1(1*1.Ł��ħ0č!(�$!.�6�)�*�'�+/�� č6!*�2!.ħ.ŀ� ħ*-
#ħ*(!Ā0ħ.ħ.ŀ�5�/ß��*(�)(ß�'ß(ß,�+*1�15#�.(ßÔ����Ô(�.��*��'�"ħ()��1��Ā�)�-
(�.ß*�$�(!*�0�)�)(�*)� ßÔß��.��*+'0�(�.ß�/!.ħ)(!.Ł��5�! ħ(!*�Ā!5�$!.�
 �ħ)� ħ('� ��Ā0�� '�5�! ħ()ħĀ� #õ.č*!*� Ā!5�  !Ôħ( ħ.ń� !/�/� +(�.�'�!*�*ƍß*�
'+((�5ß�ß���ħ�ħ)#!/ħ*ħ�'�5�!0)!/ħ�#ħ�ħ��1�'�5�ß�0!(�"ħ�! !�!'�5!*ħ�5�Ā�*0ß-
(�.�!( !�! ħ()!/ħ�#!.!')!'0! ħ.Ł��1�5č6 !*�"ħ()ħ*�/+*1* ��'�. !Ā(!.�'�-
5ß,(�.ß5(��5č6(!Āħ.(!.ŀ�+*1�0�*ß)�5��Ã�(ßĀß.(�.��)���1�'�5ß,(�.�2�/ß0�/ß5(��
#!.Ã!'0!*�) 4Ħ�'�5�!00ħ'(!.ħ*ħ�õÔ.!*)!'�ħÃħ*��ħ.�6� �$��6�)�*��ħ$0ħ5�Ã�
 15)�'0� ß.(�.Ł��1�5č6 !*�"ħ()�5�/ß*�0101(��ħ( ħÔħ��)��0.�2)�*ß*�0�)�
+(�.�'��0(�0ß(�)� ßÔß�Ħ4Ħ' ÿ( �ĦÂĦ)��Ħ-�*'�.Þ'Þ&�/1*�.Ł

�+*1Ã

�+*1Ã�+(�.�'�� ' � &' -� "ħ()ħ� ħ6(!5ħ�ħ(!.!�$!)��ħ.!5/!(�2!��ħ(!2ħ�$!)� !�
0+,(1)/�(� �5�'(�.ß� +(�*� �ħ.� 0.�2)�0ħ'�  č*5�� /1*)�'0� ß.Ł��+ !.*ħ0!-
*ħ*�#!0ħ. ħÔħ�5õ*/č6(č'�2!�/č.!'/ħ6(ħ'(!.ħ*�õ*!)(ħ��ħ.�'�5*�Ôß� ��'�5�ß*�
'��1((!*ħ()!/ħŀ�+*/16�5!*ħ��ħ.�5�Ā�)�'1.)�5��$�6ß.(ß'/ß6(ß'0ß.Ł��ħ() !'ħ�
'�.�'0!.(!.ħ*��**!�2!�����5ß�'�5�! ħĀ(!.ħŀ�+*(�. ���ħ/ħ)(!Ā!*�/�)ħ)ħ5!0ŀ�
5�'ß*�ħ(ħĀ'ħ(!.ŀ�#č2!*�2!�'õ'� 15#1/1*1*�5ħ0ħ.ħ()!/ħ�+(�.�'�Ā!'ħ((!*)!'-
0! ħ.Ł��1�'�5ß,�+*(�.ß*�'ħĀħ/!(�5�Ā�)ß* �� �5�*ß()�6�$�(!�6�0!*�Ã+'0�*�
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#!()ħĀ0ħ.Ł� ����� ħ/!� '!* ħ�  č*5�/ß*ßŀ�  č*5�� ħ(!� 0!)�/ß*ß� '�5�! !�!Ôħ*ħ�
�*(� ßÔß* ��+*(�.��Ã�Ô.ß/ß*ß�/1*)1Ā01.Ł��1��Ãß �*�����*ß*� 1.1)1�ħ(-
#ħ*Ã��ħ.�#õ.č*0č�/1*�.ń�Āõ5(!��ħ.��*(�0ß�)+ !(ħ�ħ6(!*!�ħ(ħ.Ń�����ŀ��**!*ħ*�
'!* ħ/ħ�ħÃħ*��ß.�'0ßÔß�ħ()ħÔħ��+Ô�6ß*��#!Ãħ.!)!)ħĀ0ħ.��)��Ã+�1'(�.�ħÃħ*�
�5*ß��*(�)��#!(!�!'��ħÃħ) !�'!* ħ�2�.(ßÔß*ß�161*�/č.!(ħŀ��/(ß* ��/+*/16�
�ħ.�5+'(1'�+(�.�'�/1*)1Ā01.Ł��**!*ħ*�ħ*0ħ$�.ß* �*�/+*.������*ß*� 1.1-
)1�ħ*0ħ$�.�! !*��ħ.�!�!2!5* !*� !�-&.Þ5�Þ-Ł�N+�1'(�.ß*� 1.1)1��**!�2!�
����/ß�ħ*0ħ$�.�! !*�!�!2!5*(!.ħ*�Ã+�1'(�.ß*��15#1(�*���'�,.+/! č.�#ħ�ħ�
Ƈ#õ* !.ħ()!Ɖ�+(�.�'�+.0�5��Ãß'�.Ł��ħ()�Ã+�1'(�.ß*�/č.#č*!��!*6!5!*�2!�
5ß((�.�/č.!*��5.ß(ßÔß*ß*�/+*��1(1,�5!*ħ !*��ħ.(!Ā0ħ'(!.ħ* !�*!(!.�+(���Ôß-
*ß� ��#õ/0!.)!'0! ħ.Ł��õ5(!�!�����*ß*�Ã+�1'(�.��Ãß/ß* �*�.�$�0/ß6�! ħ�ħ�
$!)�2�.�$!)� !�5+'�$�(ħ�#!.Ã!'0!*��ħ.�5+'(1Ô�� õ*čĀ0čÔč* !� �$��.�$�0�
5č6(!Āħ(!�ħ(!�!'��ħ.�"!*+)!*�$�(ħ*!�#!(ħ.Ł��1�5č6 !*�!2!� õ*čĀ�#!�ħ')ħĀ�
 !�+(/��Ã+�1'(�.�ħÃħ*��ħ.�ħ5ħ(!Ā)!�"ß./�0ß�/1*)�'0� ß.Ł�����5����'ßĀŀ�����-
*ß*� ���1�/č.!Ã0!�$!)�!Āħ*ħ�$!)� !�Ã+�1'(�.ß*ß*�'�5�ß5(��ş����*ß*���'ßĀ�
�Ãß/ß* �*�/č.#č*�! ħ(!*�Ã+�1'(�.��**!*ħ*��ß.�'0ßÔß�ħ()ħÔ!�0+,(1�����Ā(�-
.ß*ß�#!Ãħ.)ħĀ�#ħ�ħ ħ.š��*(�)��1(1.Ł��õ5(!�!��ħ(!5ħ��/(ß* ��&�4� //Ħ&' -Ħ)Ħ)�
*-/�&'ÞÓÞ�5�'ß*(�Ā0ß.ß.Ł��Ô!.�)č)'č*/!��ħ.�ħ.(!.ħ*ħ��Ƣ! !�ħ()!(!.ħ*ħ*�2!�
'�5ß,� 15#1/1* �*�'1.01()�(�.ß*ß*�+(�/ß(ßÔß� ���1.� ��/�'(ß ß.Ł��ħ()ħ*�
/õ5(!)ħ�0�)��ħ.�ħ5ħ(!Ā)!�+(�/ß(ßÔß��Ãß/ß* �*��!(ħ./ħ6 ħ.��)��!*�õ*!)(ħ���-
Ā�.ß/ß*ß*� 0č)��1� /č.!�ħ*�'!* ħ/ħ5(!� / (�.�  /( �2!�'��1((!*)!�+(�*�Ôß�
5�.�0)ßĀ�+()�/ß ß.Ł�

�1�/č.!�ħ�Ã+'� �$��#!*!(��ħ.�)+ !.*ħ0!*ħ*�#!0ħ. ħÔħ�/č.!'/ħ6(ħ'(!.�
2!�5õ*/č6(č'�ħ(!�'�5*�Ā0ß.)�5��ħ)'¹*�0�*ß5�*�ħ/!��ħ.!5/!(�5�Ā�) ��'�.-
Āß(ßÔß�#õ.č(!*�+(#1(�.ß*� 0+,(1)/�(�5�Ā�) �� ���!(ħ.#ħ*(!Ā)!/ħ ħ.Ł���*-
.ß� ħ(!� '1. 1Ô1� �5.ß��(ß'(ßŀ� �ħ.ħ�ħ'� ħ(ħĀ'ħ5ħ� '�5�! !*� Ƈ2!/2!/!Ɖ !'ħ� ħ)�)�
��5(+.ƍß*��!(ħ.00ħÔħ�)ħ0/!(ŀ�#!(!*!'/!(� č*5�*ß*��5.ß��(ß'(ßŀ��ħ.ħ�ħ'�Ƈ�č5č'�
��.+(1Ā��ħ*�ħ.ħƉ* !*� ş��5(+.ŀ� :899ŀ� /Ł� 98ő99š�'+,�*� ħ*/�*ß*� .�)ß*ß� .!/-
)! !.Ł���5(+.ƍß*��!0ħ)(! ħÔħ� č*5�*ß*�ħ*/�*ß�$ħ5!.�.Āħ'� č6!*�0!)!(ħ* !�
�!(ħ.(ħ�'+*1)�2!�/ß*ßƝ�.��/�$ħ,� �$��!2.!*/!(��ħ.�+(1Ā1*�,�.Ã�/ß�2!�/č.-
 č.č�č/č č.Ł���$!.$�*#ħ��ħ.��Ãß'(�)���.�)�'ŀ��1()�'�6+.1* �� !Ôħ( ħ.ń�
�1��Ãß'(�)�(�.�+*��6�0!*�/1*1()1Ā01.Ł��*1*� č*5�/ß* ��#č* !(ħ'�$�-
5�0ß*�/+.1*(�.ß*ß�Ãõ6)!'�ħÃħ*�.ħ0č!(ħ*� ħ*#ħ*(!Ā0ħ.ħ�ħ�#č�č�$!.�6�)�*�ħĀ!�
'+Ā1(1.Ł��1*��'�.Āß*�#č*č)č6� č*5�/ß* ��#!(!*!'/!(�ħ(ħĀ'ħ(!.�0!)!(ħ*-
 !ŀ�5!.ħ* !*�! ħ()ħĀ��ħ.�ħ*/�*�0ħ,ħ��1(1*1.ń��.0ß'�!2.!*/!(��*(�0ß�2!�+*1*�
 !ÔħĀ)!6��'0õ.(!.ħ�5+'01.ń�5!)�5!.ħ*!���.10�,�.Ã�(�.ß�5101,�#!.#ħ*(!Ā!*�
$!.��* ��#!.ħ(!*�2!�,�0(�5�*�0�21'(�.�2�. ß.Ł��+0ħ'ŀ�16�5��Ãß')��#ħ�ħ��č-
5č'��)�Ã(�.ß�5�.�0)��"ß./�0ß�/1*�*�'!*0� č*5�/ß* �*�'+,1,�!/'ħ5!ŀ�'õ'-
(!.!� õ* čÔč*č6 !� !��ħ(ħ* ħ'�)1$0�.ŀ� ħ)�)ŀ�'õ5(čŀ�$�52�*(�.ŀ�5�*ħ�+�
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/ß��'�2!�5�'ß*�ħ(ħĀ'ħ(!.ħ*��ħ0�+( 1Ô1�'õ5č��1()��#�.�*0ħ/ħ� !�5+'01.Ł��ħ0č-
!((!.�5�/ß�+.0� �*�'�( ß.)� ���č5č'��ħ.�ħĀ(!2!�/�$ħ,0ħ.��)��ƇÃħ2ħ/ħ�Ãß')ßĀ�
 č*5�*ß*Ɖ�/ħ6!�/1*���Ôß�/+*1* ��õ6(č��ħ.�)!/�&�ħÃ!.!*�Ƈ�č5č'��*(�0ß/ßƉ�
�1(1*)�6Ł��1�5č6 !*�#!(!*!'/!(�5�Ā�)�/č.!*�ħ*/�*(�.ß*� č*5�/ß* ��+(-
 1Ô1�#ħ�ħ�#!.Ã!'(ħÔħ�)ħ0!�0.�*/"!.�! ħ,�+*1*� �$��'��1(�! ħ(!�ħ(ħ.�$�(!�
#!0ħ.)!'�ħÃħ*�5!,5!*ħ�5+((�.��ħ$0ħ5�Ã��1(1*)�'0� ß.Ł��1*(�.ß�!( !�!0)!'�
ħÃħ*�$!*č6�'!/ħ*(!Ā)ħĀ�"+.)č((!.�5+'01.ń�+(/�5 ß��1�'� �.�ħ*/�*��5*ß�'õ'-
/č6(č'ŀ�/č.!'/ħ6(ħ'ŀ�5õ*/č6(č'ŀ�'!* ħ*ħ��č5č'�2�.+(1Ā�6ħ*�ħ.ħ* !��ħ.�5!.!�
5!.(!Ā0ħ.)!�/ß'ß*0ß/ß�5�Ā�)�6 ßŁ��1�5õ*č5(!��.�Ã!(ħ'ƍħ*�� ' � &' -�"ħ()ħ�
0�)� �ħ.� Ãõ6č)� /1*)�/��  �� *!5ħ*� &�4� �Ħ'�ĦÓĦ)Ħ� ħ6(!5ħ�ħ5!� ħ*�!(ħ'(ħ� �ħ.�
Ā!'ħ( !�.!/)! !.ń�'�5�! ħ(!*�*!/*!(!.�č6!.ħ* !*�#!.Ã!'0!*�) 4Ħ� ş$�*#ħ�
 15#151ŀ�ħ*�*�ß�2�Łš�'�5�!00ħÔħ*ħ��1()�'�ħ/!�ħ6(!5ħ�ħ5!�'�()ßĀ��ħ.�Ā!5 ħ.Ł�
�ħÔ!.� 5�* �*� #č*č)č6�  č*5�/ß* �� '�5ß,� +()�'/ß6ß*� 5�Ā�) �� ħ(!.ħ5!�
#ħ0)!'�+(�*�'/ß6 ß.ŀ�'�5�ß*�#!0ħ. ħÔħ�0.�2)�0ħ'�!2.!*�5õ*/č6(č'� 15#1-
/1*1� �$�� ��Ã+'��.00ß.ß.Ł�|.*!Ôħ*�0!(!2ħ65+* ��,�.��'�6�*)�'�ħÃħ*�+5-
*�)�'�6+.1* ��'�( ßÔß� ħ6ħ�0!)!(ħ* !�!*�*�/!/ħ�ħ(!�2�.�+()�'0�ŀ�/�*�0Ãß�
+(�.�'��! !*�,!."+.)�*/ß�/1*�)�)�'0��2!��/(ß* ��'õ'�/�(�)� ßÔß�"�.'(ß�
'ħ)(ħ'(!.ħ*��.'�/ß* ��5õ*č*č�0�5ħ*�! !)!)!'0! ħ.Ł�
�5�0ß��5*ß� 1�(�&�
5�,�.'!*'ħ�Ƈ'!/��ħ.� �$��/õ5(!Ɖ� ħ5!*��)ħ.ħ*ħ*�'+*0.+(č* ! ħ.ń�$!)��!-
 !*ħ*ħ� $!)� !� /!/ħ*ħ� +.0�5�� '+5)�/ß� !*#!((!*)!'0! ħ.Ł� �1�  1.1) �*�
$+Ā*10�+()�)�/ß*��.�Ô)!*�. .Ħ)Ħ�Ãß'�.�)�6Ł��

�Ã� '�. !Āħ*�5�,0ß'(�.ß�5+(�1(1'� 0!)!(� +(�.�'�5õ*� �1()�ŀ�2�.+(1Ā�
�)�Ã(�.ß*ß�+.0�5��Ãß'�.)�ŀ��č0č*(č'(č�ħ(ħĀ'ħ(!.�5�Ā�)��ħ/0!Ôħ*ħ*��ħ.� ß-
Ā�21.1)1 1.Ł��ħÔ!.��ħ.�ħ"� !�ħ(!�'!* ħ(!.ħ*!�5�Ā�*)ßĀŀ�5�Ā�*)�)ßĀŀ�5�-
Ā�*)�/ß�ß/'�(�*)ßĀŀ�5�*(ßĀ�5�Ā�*)ßĀ��*ß(�.�0!)!(ħ* !�+.0�'��*(�0ß�5�.�0-
)��Ã���/ß�ħÃħ* ! ħ.(!.Ł�j*/�*�!*�0!)!( !��!(ħ.(ħ��ħ.��)��ß�5�� ���)�Ã(�.�
�č0č*č*č�#!.Ã!'(!Ā0ħ.)!'�ħÃħ*�5�Ā�.Ł��1���Ô(�) ��čÃ�'�. !Āħ��1(1* 1'-
(�.ß�/0!.ħ(Ś'+.1*�'(ß�+.0�) �*�Ãß'�.ß,�'õ5!� +Ô.1�$�.!'!0�!00ħ.!*� !��ħ.�
�)�Ã��ħ.(ħ'0!(ħÔħ ħ.Ł�|0!�5�* �*�#č*č)č6�ħ*/�*ß�2�.(ßÔß*ß�'+*1)(�* ß-
.��ħ(!�!'��ħ.��(�*�5�� ��'�0!#+.ħ5!�/�$ħ,�+(�)�)�'0� ß.Ł��*(�.�ħÃħ*�Ƈ�!*�
'ħ)ħ)ŅƉ�5�� ��Ƈ�!*�'ħ)�+()�(ß5ß)ŅƉ�/+.1/1*1*��!2��ß�)10(�'��ħ(ħ*)!6-
(ħ'0ħ.Ł��1��ħ(ħ*)!6(ħÔħ� Ãõ6)!*ħ*�,!'� !�5+(1�5+'01.ŀ� "ħ()ħ*�/+*1* ��čÃ�
'�. !Ā� !��1�/+.1(�.��5�*ß0��1(�)�6Ł�

�ħĀħ*ħ*�2�.(ß'��)��ß*ß��ħ()!5!�!'�$�(!�#!()!/ħ�+*1*�'ħ)/!/ħ6(ħ'�
$ħ//ħ�0!)!(ħ* !�0.�2)�0ħ'�'�+/1*1� �$�� ���.00ß.)�'0� ß.�Ãč*'č�!0.�-
"ß* ��)+ !(�+(��ħ(!�!'�+*��5õ*�#õ/0!.!�ħ(!�!'�$ħÃ�ħ.�'ħ)/!�)!2�10� !-
Ôħ( ħ.Ł�ħĀħ(!.��!(ħ.(ħ�.+(�)+ !((!.ħ�č6!.ħ*!�$�5�0(�.ß*ß�ħ*Ā��! !.(!.Ł��*��'�
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