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Abstract
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0%2!(5�(%00(!�%*�0$!�Ɯ!( �+"�Ɯ()�/01 %!/ŀ��* �*+*!�%*�0$!��+*0!40�+"�0$!��%*!)��
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M*�0&'0Ó0(��)�� -Ħ�#�-Ħ/�4��) �5�(�)���&.�(�"ô5Č(�# ( )�
�Ħ-������-�-Ń�ÿ #Ħ-Ŀ�1Ħ'�4 /Ŀ�#�1�'Þ�Ħ.Ħ(' -Ħ)� )�# ( )�(�1Ħ�.�#Ħ' �
&�4�-Ł�Ş��Ħ/���Ħ&Ŀ�	�-Ħ/�����Ħ-��*&/�Ŀ8@<9Š

�*�'�.� �*�'+,1'��+Ô.�"ħ�0+,.�'�,�.Ã�(�.ß�+(�*�� �(�.��ħ.�ħ.ħ5(!�Ã!(ħĀ!*�
 1.1)�2!� 15#1(�.�ħ(!�ħ(#ħ(ħ��*(�)�2!�)!��6(�.�č.!0!*�5!.(!. ħ.Ł��� �ŀ��'č(-
0č.!(�č.č*(!. !�010/�'(ß'�2!��!**!0ŀ�5!.!((ħ'�2!�!2.!*/!((ħ'ŀ�/+510(�*)��2!�
��Ô(�*0ßŀ�ħÃ!. !*���'ßĀ�2!� ßĀ�.ß �*���'ßĀŀ�õ*!)�2!�õ*!)/ħ6(ħ'ŀ�)+ !.*�
2!�)+ !.*�+()�5�*ŀ�#!Ã)ħĀ�2!�#!(!�!'ŀ�'ß.ß(#�*(ß'�2!� ħ.!*Ã(ħ(ħ'ŀ�!Ô(!*�!-
(ħ�01.ħ/0�)!'¹*(�.ß�2!�/�'ħ*� +Ô�5��'�ÃßĀ�)!'¹*(�.ß�#ħ�ħ��ħ.�ħ.ħ5(!�Ã!(ħĀ!*�
,!'�Ã+'�/+)10ŀ� /+510��*(�)ß�2!��ħ ħ5!0ħ���.ß* ß.�*�5!.�+(��ħ(ħ.Ł��0+,ħ'�
)!'¹*(�.�5�� �� ħ/0+,ħ'�/č.#č*�2!��5.ßĀ)��5!.(!.ħŀ�)�.&ħ*�((!Ā)ħĀŀ�/õ-
)č.č()čĀŀ�1(1/� !2(!0(!.ħ*�5�*���Ô(�*0ß(�.ßŀ�Ã+'�'č(0č.(č� !ÔħĀħ)ħ*�2!-
.ħ)(ħ�)!'¹*(�.ßŀ�Ã+Ô1(�1(1Ô1*�)ħ'.+� č*5�(�.ßŀ�2�.+(1Ā/�(�)!0�"+.(�.ß*�
#!.Ã!'�2�.ßĀ�)!'¹*(�.ß�+(�*�� �(�.ŀ�0+,+Ô.�"5��2!�ħ !+(+&ħ(!.!� �ħ.�#!*ħĀ�
�ħ.�2!.ħ�2!��*(�)�$�6ħ*!/ħ ħ.(!.Ł�� �5��ħ(ħĀ'ħ*��ħ(#ħ�2!�/!)�+((!.�! !�ħ5�0ŀ�
/ħ*!)��2!�#õ./!(�/�*�0(�. ��Ã+'�/�5ß ��!/!. !�'1((�*ß()ßĀŀ��*(�0ß()ßĀ�2!�
�!0ħ)(!*)ħĀ0ħ.Ł�

��0ß�'č(0č.č* !�$�5�(ħ�5č6!*�'�.��,�.Ã�(�.ß�+(�*�2!�"�*0�/0ħ'�õ0!-
'ħ5(!�'�.Āß(�Ā)��+(�*�Ôß�/1*�.�'ŀ�'�$.�)�*(�.ß�0č.(č�)��!.�(�.��Ã�Ôß.�*�
)ħ0+(+&ħ'�� �(�.ß*ŀ�6�)�*(��! !�ħ5�00�� !*ħ6�'�6�(�.ß* �*�'1.01(�*(�.��
!2�/�$ħ,(ħÔħ�5�,�*ŀ�+*(�.ß�'+./�*(�. �*�'+.15�*�� �(�.�� õ*čĀ0čÔč�#õ-
.č()!'0! ħ.Ł��$+)�/��+.!ƍ1*��/*+4�ƍ/ß* �� ħ !�(� 0+,(1)� č6!*ħ�2!� !-
ÔħĀħ)� ħÃħ*� +.0�)� $�6ß.(�5�*� $�5�(ħ�)!'¹*� +(�.�'� 5!.� �(�*� � �ŀ� č0+,ħ'�
� ���*(�0ß(�.ß*ß*���Ā(�*#ß�ß�+(�.�'� ħ''�0�Ã!')!'0! ħ.Ł��õ*!/�*/�2!��2-
.1,�ƍ*ß*�#!*ħĀ(!)!5!�5õ*!(ħ'�/õ)č.#!�ħ(ħ'� õ*!)ħ* !�� ��!$(ħ(!Ā0ħ.ħ(ħ,�
)! !*ħ(!Ā0ħ.ħ(!�!'� ħ('!((!.ħ*� )!'¹*ß� +(�.�'� �*(�0ß �� 5!.ħ*ħ� �()�'0� ß.Ł�
�+�ħ*/+*��.1/+!�ħ(!���Ā(�5�*�ß//ß6��ħ.�� � ��)�$/1.�'�()�ŀ�Ã!0ħ*�'+Ā1(-
(�.(��)č�� !(!�!0)!�2!��1�)č�� !(!�!/*�/ß* ��2!Ś2!5��/+*1�1* �� +Ô�-
5ß�ħÃħ* !'ħ�0č)�5�Ā�)�"+.)(�.ß5(��!$(ħ(!Ā0ħ.)!�2!�)! !*ħ5!0��5�.ß*��Ã!'-
)!ŀ�'!* ħ*!��!*6!0)!�$ħ'¹5!/ħŀ�'!* ħ/ħ*ħ�0�'ħ,�2!�0�'(ħ0�! !*��ħ.Ã+'�)!-
0ħ*(!��ħ.(ħ'0!��ħ.�0č.�+(1Ā01.)1Ā�2!��1�0č.�Ƈ.+�ħ*/+*� !Ɖ�+(�.�'��*ß()�5��
��Ā(�*)ßĀ0ß.� ş��$*��!(ŀ�9?;9šŁ��+Ô.�"ħ�2!�0!'*+(+&ħ'�#!(ħĀ)!(!.(!��ħ.(ħ'0!�

9� ���6ß*ß*���Ā(ßÔß* �'ħ�Ƈ
�.ħ0� ���ħ.��+'0�Ɖ���ħ0���ħ'����/ß5�*ß'ƍß*�9A=:�0�.ħ$(ħ�
�5*ß�ħ/ħ)(ħ�õ5'č/č* !*��(ß*)ßĀ0ß.Ł
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6�* ß.)ßĀ0ß.Ł�� ���.0ß'�!Ô(!*ħ(!�!'ŀ�0č.(č�Ãß(#ß*(ß'(�.�5�,ß(���'ŀ�õ0!'ħ(ħÔħ*�
0!�.č�!�! ħ(!�!Ôħ�!#6+0ħ'��ħ.�)!'¹*�+(�.�'�'�.Āß)ß6��Ãß')�'0� ß.Ł

�č.'ħ5!�0+,.�'(�.ß*ß�Ã!2.!(!5!*� !*ħ6(!. !�2!�'�.� �*�ħÃ!.ħ !�5!.�
�(�*�#õ((!. !�=88�� �ŀ�0�'ß)�� �ŀ�� ��ß'�2!�'�5�(ß'��1(1*)�'0� ß.Ł��*��'�
'ß5ß�161*(1Ô1� 9� ')ƍ5ħ�#!Ã!*�� �� /�5ß/ß� ;8� �ħ2�.ß* � ß.� ş�'ŀ� :89<šŁ��!.-
(!Āħ)�2!�*č"1/���6ß* �� čĀč*č( čÔč* !��*��'� j/0�*�1(ƍ��2!�N�*�''�-
(!ƍ5!�5�'ß*�� �(�. ��5!.(!Āħ)�+( 1Ô1�#õ.č()!'0! ħ.Ł��ħ6�*/� õ*!)ħ* !*�
�1�5�*��� �(�.ß*��ħ.�$�,ħ/$�*!ŀ� /č.#č*�2!� ħ*6ħ2��)!'¹*ß� +(�.�'�'1((�-
*ß( ß'(�.ß� ħ''�0�Ã!')!'0! ħ.Ł��/)�*(ß5��#!ÃħĀ� õ*!)ħ* !�0!$ ħ0�2!�ħĀ-
#�(ħ*�)!'¹*ß�+( 1Ô1�'� �.ŀ�#!6ħ(ħ,�#õ.č(!/ħ�5!.(!.�+()1Ā(�. ß.Ł��č.'ħ5!�
�1)$1.ħ5!0ħ� ħ(!� �ħ.(ħ'0!�  !ŀ� õ6!((ħ'(!� ħ*/�*� 5!.(!Āħ)ħ*ħ*� +( 1Ô1� � �(�.�
)+ !.*�'ħ)(ħ'� ħ*Ā�/ß�2!�5!*ħ� 0+,(1)��ħÃħ)ħ*ħ*�Ã!(ħĀ'ħ�2!��Ã)�6(�.ß*ß*�
,.+0+0ħ,ħ�+()1Ā(�. ß.Ł�j/0�*�1(�� �(�.ß* ��#�5.ħ)č/(ħ)(!.ħ*�2�.(ß'(�.ß*��
2!�'1.1)(�.ß*��5õ*!(ħ'�/�( ß.ß(�.�2!�$1'1'/�(� č6!*(!)!(!.ħ*�5�*ß�/ß.�ŀ�
ħÃ�#õÃ(!.(!�!0*ħ'�5�,ß/ß� !ÔħĀħ)!�1Ô.�5�*�� �(�.ŀ� ħ*ħ�2!�)ħ((ħ�'ħ)(ħ'(!.�
�.�/ß* �'ħ�/ħ5�/�(�2!�'č(0č.!(�Ã�0ßĀ)�(�.ß*� ��)!'¹*ß�$�(ħ*!�#!()ħĀ(!. ħ.�
şN�*'�5�ŀ�:89>šŁ

� ��Ş� '*.Ŀ��/'�)/Ħ.Ŀ��#0' Ŀ�
/#�&�š�2!�� � ��+()�'�ş� 5//!/ŀ��*�Ħ)Ő
.*)��-0.* Ŀ��/*+4�ŀ�� -��)����.ÞĿ��Ħ) &' -Ħ)���)-Þ.ÞĿ��0''01Ħ -ƌß*���� -�'�Ő
-ÞĿ��Ħƌ)Ħ)���ÿ�(Þš���0ß�! !�ħ5�0ß�õ6!(ħ* !� !ÔħĀħ'� č6(!)(!. !�0�.0ßĀß()ßĀ�
ş�!(!16!ŀ�:88Ań��+.!ŀ�9A?=ń��*#+( ŀ�:88>ń���//!5ŀ�9AAAń��!!.ŀ�9A@Ań���00ŀ�
9AA>ń�
�5ŀ� :88>ń���10!(�ř���$õ !(ŀ� :89?š�2!��1� 0�.0ßĀ)�(�.ß� Ã+'� /ß*ß.(ß�
 ��+(/����0ß� /ħ*!)�/ß* ��� ��č6!.ħ*!�5�,ß(�*�Ã�(ßĀ)�(�.� 0�'ħ,�!0)ħĀ0ħ.�
ş�0�)ŀ�:88=ń�
!5!.ŀ�:89;šŁ��č.'ħ5!ƍ !�! !�ħ5�0��(�*ß* ����ħ0���ħ'����/ß-
5�*ß'�ş�õ*!.��+Ô�*�ř��!)ħ.!(ŀ�:89@ń�|60č.'ŀ�:89;ń��5#1*!.ŀ�9A>9ń��!.0ŀ�
:88>š�2!�
�(ħ'�.*�/���(ß'Ãß/ß� ş�ß.�0ŀ�:89;ń��Ô16ŀ�:89;š�õ6!(ħ* !�5�.�0ß�ß�
5�6ß* �� õ.*!'(!.�2!� �1� !/!.(!.(!� ħ(#ħ(ħ� �*�(ħ6� 2!� 0�.0ßĀ)�(�.ß*�5�,ß( ßÔß�
�'� !)ħ'�Ã�(ßĀ)�(�.��1(1*)�'0� ß.Ł��*��'�� �5ß�'!* ħ*!�)!'¹*�5�,�*�
"ħ()(!.ħ*��6ß)/�*�)�5���'�/�5ß/ß*��.�Ô)!*�"ħ()�Ã�(ßĀ)�(�.ß* ���1�'�.-
Āß(ßÔß��1(�)�)ßĀ0ß.Ł��+*�5ß((�. ���č.'ħ5!�"ħ()�Ã�(ßĀ)�(�.ß��(�*ß�)!'¹*�2!�
/ħ*!)�/�(��*(�0ß�'+*1/1* ��$�0ß.ß�/�5ß(ß.��ħ.�ħ(!.(!)!�#õ/0!.)ħĀ0ħ.Ł���'�0�
/õ6�'+*1/1�Ã�(ßĀ)�(�.�#!*!( !�Ā!$ħ.ŀ�'!*0ŀ�'�/���ŀ�'ß.ŀ�0�Ā.��#ħ�ħ���Ā(ß'-
(�.ß5(��)!'¹*ß� 0�.0ßĀ)ßĀ(�. ß.� ş� ħ(+Ô(1ŀ� :88=ń� NħÃ!'+Ô(1ŀ� :88>ń� �1*!.ŀ�
:88=ń�|60č.'ŀ�:88:šŁ��č.'ħ5!ƍ !�/ħ*!)���(�*ß* ��'č(0č.!(��+Ô.�"5��,!./-
,!'0ħ"ħ* !*���'�*�Ã�(ßĀ)�(�.�$¹(¹��ħ.�!'/ħ'(ħ'�+(�.�'�õ*!�Ãß')�'0� ß.Ł�

�1�Ã�(ßĀ)�ŀ��č.'ħ5!�/ħ*!)�/ß* ��� �*ß*�2!�� � ��+()�� 1.1)1-
*1*� *�/ß(� 0!)/ħ(� ! ħ( ħÔħ*!� 'č(0č.!(� �+Ô.�"5�� )!.�!Ôħ* !*� ��')�5ß�
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�)�Ã(�)�'0� ß.Ł��1��)�Ã� +Ô.1(01/1* ��/!Ãħ(!*�"ħ()(!.�œ����)�Ş�/)�*�
�! !*ŀ� 9A?;šŀ�Ada ş�č.!55���1.1ŀ� 9A@@šŀ��Ħ��ČÂČ&��4'Č'�� . ' .Ħ� ş!.!)�
�!.!*ŀ� :89<šœ� !(!Ā0ħ.!(� /õ5(!)� �*�(ħ6ħ� ħ(!� ħ*�!(!*!.!'ŀ� � �*ß*� �*(�0ß5��
/1* 1Ô1� +(�*�'(�.� +*� 5ß((ß'�  õ*!)(!.ħ*� ��Ô(�)ß� ħÃħ* !� 0�.0ßĀß(���'0ß.Ł�
�1�+(�*�'(�.�2!�+(�*�'(�.ß*��*(�0ß(�. �� õ*!)/!(�+(�.�'� !ÔħĀħ)ħ�+'1*�-
��'0ß.Ł��1�Ã�(ßĀ)� ��/ß.�/ß5(�ŀ�õ*�!�� ���ħ(ħ)ħ�ş)Ħ..*'*"4řĦ.'�)�*'*"4šŀ�� ��
"!(/!"!/ħ�2!�� �(ß'�şĦ.'�)�) ..š�$�''ß* �'ħ�'1.�)/�(�0�.0ßĀ)�(�.ŀ��č.'ħ5!�
/ħ*!)�/ß* ��� �ŀ�2!�/!Ãħ(!*�čÃ�"ħ()ħ*�ħ*�!(!)!/ħ�5!.��()�'0� ß.Ł

N�(ßĀ)�*ß*��õ*0!)ħ�

�1� �.�Ā0ß.)� �*� /+. 1Ô1)16� /+.1(�.�� !*� #!Ã!.(ħ� �!2�,(�.ß� �(��ħ()!'�
ħÃħ*�$!)�*ħ0!(ħ'/!(�$!)�*ħ�!(ħ'/!(��.�Ā0ß.)��5õ*0!)(!.ħ*ħ*�$�.)�*(�*-
)�/ß* �*�+(1Ā�*�)!(!6��ħ.�)+ !(�0�/�.(�*)ßĀ0ß.Ł�|6*!(Ś*ħ0!(ħ'/!(��.�Ā-
0ß.)��5õ*0!)(!.ħ*ħ*� /!5ħ.�ħ5ħŀ� *!/*!(Ś*ħ�!(ħ'/!(� �.�Ā0ß.)��5õ*!0ħ)(!.ħ-
*ħ*� !�ħÃ/!((!Ā0ħ.ħ()ħĀ�/!5.!0)!�2!��(ß)(�)��/č.!Ã(!.ħ*ħ�5+'�/�5 ßÔß* �*�
5�� ��ħ'ħ*�ħ�,(�*��ħ00ħÔħ* !*� +(�5ß�2!.ħ5ħ� +Ô.1�5+.1)(�)�'0��)�*ħ,č(!�
! ħ�ħ�+( 1Ô1� čĀč*č(!�ħ(ħ.Ł��ħ.��.�Ā0ß.)� ��15#1(�*���'�)!0+ 1*��.�Ā-
0ß.)�*ß*�/+*1�1*1�2!�5�,ß/ß*ß��!(ħ.(!)!�'122!0ħ*!�/�$ħ,�+( 1Ô1��ħ(ħ* ħ-
Ôħ* !*�/� !�!�õ6*!(Ś*ħ0!(ħ'/!(�5�� ��/� !�!�*!/*!(Ś*ħ�!(ħ'/!(��ħ.��.�Ā0ß.-
)��5�,)�*ß*�2!.ħ(!.ħ��*�(ħ6�!0)!'0!�,.+�(!)(ħ�+( 1Ô1�"ħ'.ħ* !*�5+(��Ãß-
'ß(�.�'��1�)!(!6�)+ !(�0!.�ħ$�! ħ()ħĀ0ħ.Ł��1�5õ*0!)�0!+.ħ'�+(�.�'�õ6*!/ħ6�
5�,ß/�(�ß(ß'�2!�õ6*!�"!(/!"!/ħ��.�/ß* ���ħ.�*+'0� ��$!.�ħ'ħ/ħ*ħ� !�'�,/�5�*�
�ħ.�+'1)�5��ħ6ħ*�2!.)!'0!�2!��õ5(!(ħ'(!ŀ��1�Ã�(ßĀ)�*ß*�0!+.ħ'�5�'(�Āß)ß-
*ß� !/0!'(!5!.!'�)!0+0�2!�0!+.ħ��.�/ß* ��151)��+(�*�'�/�Ô(�)�'0� ß.Ł

�(ħ)ħ6 !'ħ� 2!.ħ� /!0ħ*ħ*� ħÃħ* !� ş� �5ß� �*��)!'¹*� +(�.�'� '1((�*�*�
"ħ()(!.š�0!'.�.�! !*ŀ��Ôß.(ß'�#õ/0!.!*��ħÃħ)�2!�ħÃ!.ħ'(!.ħ*�'+ (�*)�/ß�2!�
� (�* ß.ß()�/ß�'+*1/1* ��/1* 1Ô1� ħ)'¹*(�.�*! !*ħ� ħ(!� ħ('�+(�.�'�5õ*-
(!* ħ.ħ()ħĀ�ħÃ!.ħ'��*�(ħ6ħ�5õ*0!)ħ�15#1(�*)ßĀ0ß.Ł��1��č5č'�2!.ħ�/!0ħ�ħÃħ*-
 !�0!'.�.�! !*�2!5��!0)!5!*�0!)�(�.ß�"ħ()(!.!�#õ.!��!(ħ.(! ħ'0!*�/+*.�ŀ�
�*(�0ß �'ħ�"�.'(�.ß�ħ*�!(!)!'�2!��1�"�.'(�.ß*�*!5!�#õ.!��ħÃħ)(!* ħÔħ*ħ��*-
(�)�'�ħÃħ*�!(!Ā0ħ.!(�/õ5(!)��*�(ħ6ħ�'1((�*ß()ßĀ0ß.Ł

N�(ßĀ)�� '�,/�)ß* ���č.'ħ5!� /ħ*!)�/ß* �� � �5ß� '!* ħ*!�)!'¹*�
! ħ*)ħĀ�"ħ()(!.�(ħ/0!(!*)ħĀ�2!�;=�0!)!(�"ħ()�0!/,ħ0�! ħ()ħĀ0ħ.Ł��1�"ħ()(!-
.ħ� �!((ħ� 0!)�0ħ'�'+ (�.� �(0ß* �� /ß*ßƝ�* ß.)�'� ħÃħ*� 0!)��'+ (�.ß� Ãß'�.ß(-
)ßĀ0ß.Ł��!)��'+ (�.ß�� �5(�� ħ(#ħ(ħ�$!)�0!+.ħ'�$!)� !�œ� ��$�''ß* ��/ħ-
*!)���(�*ß* ��5�,ß(�*�Ã�(ßĀ)�(�.ß*�!'/ħ'(ħÔħ* !*�'�5*�'(ß�+(�.�'ő�! !�ħ�
)!0ħ*(!. !*�5+(�� Ãß'�.�'� �!(ħ.(!*)ħĀ0ħ.Ł� �1� 0!)�� '+ (�.ß� .+�ħ*/+*� !Ś
)��!.�Ś0!$(ħ'!�)!'¹*ßŀ�č0+,5�Ś ħ/0+,5��)!'¹*ßŀ�õ0!'ħ(ħ'�Ś"�*0!6ħő!#6+-
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0ħ6)�Ś)ħ0+(+&ħ�)!'¹*ßŀ�/õ)č.#!Ś�6ß*(ß'�)!'¹*ß�ħ/ħ)(!.ħ5(!�'+ (�*)ßĀ�2!�
$!.�'+ �ħÃħ*��ħ.�0�*ß)�2!��1�0�*ß)����Ô(ß�+(�.�'�"ħ()�ħÃħ* !��.�*���'(�.�
(ħ/0!/ħ�+(1Ā01.1()1Ā01.Ł��ħ/0!(!*!*�"ħ()(!.� ħ6(!*)ħĀ�2!�'+ �0�*ß)(�.ß*�ŀ�
'+ �ħÃħ*�#!.!'(ħ(ħ'(!.�(ħ/0!/ħ*!���'ß(�.�'�'+ (�*)ßĀ0ß.Ł�+ (�)��!/�*/ß*-
 ����6ß�"ħ()(!. !��ħ. !*�Ã+'�'+ ��.�/0(�*)ßĀ�5�� ��'+ � ßĀß���6ß�"ħ()(!.�
0!/,ħ0�! ħ()ħĀ�2!��1*(�.� ��'+ (�.��!'(!*)ħĀ0ħ.Ł��1�'+ (�)��/+*.�/ß* ��
�č.'ħ5!�/ħ*!)�/ß* ��<�0!)!(��*(�0ß�'+ 1*1*�� ��"ħ()(!.ħ* !�0!'.�.(�*-
 ßÔß�#õ.č()čĀ0č.Ń��+�ħ*/+*� !�œč0+,5�œ�!Ô(!*�!ő��6ß*(ß'�)!'¹*ß�+(�.�'�
� �Ł��0*ħ'�)!'¹*�+(�.�'�� ����Ā'���ħ.�(ħ0!.�0č.�2!�0�.ħ$/!(�/č.!Ã(!�0�.0ßĀß-
(��ħ(!�!Ôħ* !*��1�Ã�(ßĀ)�*ß*� ßĀß* ���ß.�'ß()ßĀ0ß.Ł�	!.ħ5!�'�(�*�;��*(�0ß�
'+ 1* �*�"ħ()(!.ħ*��.�/ß* �*�,+,č(!.(ħÔħ*!ŀ��č.'ħ5!�/ħ*!)��0�.ħ$ħ* !'ħ�
5!.ħ*!���'ß(�.�'�;�"ħ()�/!Ãħ()ħĀ�2!��1*(�.� !0�5(ß�+(�.�'�!(!Ā0ħ.!(�/õ5(!)�
�*�(ħ6ħ�5õ*0!)ħ�ħ(!�0�.0ßĀß()ßĀ0ß.Ł

��ħ.�(+1#$ŀ� ş9AA=ŀ� /Ł� :=š� Ƈ/õ5(!)� Ãõ6č)(!)!/ħ*ħ*� �!((ħ� '1.�((�.ß�
+()� ßÔß*��21.#1�5�,�.�'��.�Ā0ß.)��ß(�.ß*�'+*1��ħ(#ħ(!.ħ*!�#õ.!� "�.'(ß�
5+.1)(�.�5�,��ħ(!�!Ôħ*!Ɖ�  ħ''�0� Ã!'/!�  !�)!0*ħŚ�*(�0ß5ß�)!.'!6!� �(�*�
Ã!Āħ0(ħ��Ā�)�(�. �*�+(1Ā�*��ħ.��*�(ħ6�5õ*0!)ħ�ħ*Ā��!0)ħĀ0ħ.Ł�j('�!0�,0���*-
(�0ß*ß*�5�,ß/ß�ş'ħĀħŀ�5!.ŀ�6�)�*ŀ�+(�5ŀ��*(�0ß�ßš� ħ''�0!��(ß*ß.Ł��+*.�'ħ��Ā�-
)��)!0*ħ*�5+.1)(�*)�/ß��Ā�)�/ß ß.Ł��1��Ā�)� �ŀ�/õ5(!)(!.ħ*ŀ��ħ.ħ*�ħ�
!0�,0�*�5+(��Ãß'�.�'�5+.1)(�.ß�5�,ß(ß.Ł��+*�!0�,0�ŀ�/õ5(!)�+(�.�'�'��1(�
! ħ(!*��*(�0ß*ß*�5+.1)(�*)�/ß5(��!( !�! ħ(!*�/+*1Ã(�.ß�)!0*ħ*�ħÃħ* !�5!.�
!00ħÔħ�/+/5�(�'č(0č.!(�!'+*+)ħ'�+(#1(�.(���Ãß'(�5ß,� �$���č5č'��ħ.�Ã!.Ã!-
2!*ħ*�ħÃħ*!�5!.(!Ā0ħ.)!�,.�0ħÔħ*ħ�ş.*�Ħ*�0'/0-�'�+-��/Ħ� š�ħÃ!.ħ.Ł��1�Ã�(ßĀ)��
��ħ.�(+1#$ƍß*� 0�/�.(� ßÔß��1�)+ !(� 0�'ħ,�! ħ(!.!'�5č.č0č()čĀ0č.Ł��1*��
#õ.!�"ħ()(!.ħ*�'!* ħ(!.ħ��ħ.!.�/õ5(!)/!(�,.�0ħ'�+(�.�'�)!.'!6!��(ß*)ßĀ�2!�
�*(�0ß �'ħ�$�*#ħ�'�.�'0!.ħ*�$�*#ħ�5+((�.ŀ�!5(!)(!.ŀ�ħ"� !(!.�2!�ħ(ħĀ'ħ(!.�ħ(!�
� �5ß�ħ"� !�!00ħ'(!.ħŀ�� �5(��ħ(ħĀ'ħ(ħ�$�*#ħ�,.�0ħ'(!.ħ�0!�.č�!�!00ħ'(!.ħŀ��*-
(�0ß*ß*�)!0*ħ*�ħÃħ*!�+01. 1Ô1�0�.ħ$/!(�2!�'č(0č.!(�5�,ß5(���ħ.(ħ'0!��*�(ħ6�
! ħ()ħĀ0ħ.Ł��1��*�(ħ6(!.�õ6!((ħ'(!�� ��ħ(!��ħ/ħ)(!*!*�'�.Āß0(ß'(�.�č6!.ħ* !*�
5�,ß()ßĀ0ß.Ł

� ���6!.ħ*!��čĀč*)!'

� ���+Ô.�"5� �*ŀ�'č(0č.!(�Ã�(ßĀ)�(�.�ŀ�! !�ħ5�0�Ã�(ßĀ)�(�.ß* �*�/+/5+-
(+&ħ5!ŀ�#č6!(�/�*�0(�. �*� ħ(��ħ(ħ)!�'� �.��ħ.Ã+'�Ã�(ßĀ)���(�*ß*ß*�ħÃħ* !�
'!* ħ*!�5!.��1()1Ā�2!��+Ô.�"ħ�+( 1Ô1�'� �.�'č(0č.!(ŀ�!/0!0ħ'�2!�,+(ħ0ħ'�
�ħ.� ħ*Ā��)!'¹*ß�+(�.�'�5+.1)(�*)ßĀ0ß.Ł�� �� ħ(!� ħ(#ħ(ħ� Ã!Āħ0(ħ� ħ/ħ,(ħ*(!.!�
�ħ0�'1.�)/�(�2!�'�2.�)/�(�0�.0ßĀ)�(�.���*0ħ'� õ*!) !*�#č*č)č6!� +-
(�Āß) �� +(�*� $ħ'�5!(!.� 2!�)ħ0+(+&ħ'� �*(�0ß(�.� '�5*�'(ß'� !0)!'0! ħ.Ł� �1�
*! !*(!�� ��č6!.ħ*!� čĀč*)!5ħ�! !�ħ5�0��(�*ß* �*�5+(��Ãß'�.�'���Ā(�0-
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)�'�*!.! !5/!��ħ.�6+.1*(1(1'�+(�.�'�#õ.č(!�ħ(ħ.Ł�� �*ß*��ħ.�)!'¹*�+(�-
.�'�! !�ħ�!/!.(!.�2!�0�.ħ$/!(��*(�0ß(�.��.��ß(ßÔß�ħ(!�'č(0č. !� +(�Āß) ��+(�*�
/õ5(!)(!.ħ�2!�ħ)#!(!.ħ�/ħ*!)� �'ħ�0�/2ħ.(!.ħ*ħ*� !�0!)!(ħ*ħ�+(1Ā01.)�'-
0� ß.Ł��1�*! !*(!�� ��č6!.ħ*!� čĀč*)!*ħ*�ħ('�� ß)ßŀ�+*1*� ħ( !'ħ�/õ6�č'�
�*(�)ß*ß*�ħÃ!. ħÔħ�6ß0(ß'(�.ß��*(�)�'(����Ā(�.Ł���.���$!((�ş:89<ŀ�/Ł�<:ő<@š�
� ��/õ6�čÔč*č*� ħ5�(!'0ħ'��ħ.�/ħ/0!)�ħÃħ* !�0�*ß)(�* ßÔß*ß�2!�� ��/õ6-
�čÔč*č*���0ß� ħ((!.ħ* !�0!6ŀ��*0ħ0!6�2!�/!*0!6 !*�+(1Ā�*��ħ.�5�,ß�ħÃħ* !�
+( 1Ô1*1��!(ħ.0)!'0! ħ.Ł��$!((ƍħ*�0!6�+(�.�'�� (�* ß. ßÔß�ħ('��*(�)��.�*-
/ß6�� �*�#!(!*� Ħ).0' /�'�2.�)ß ß.Ł��5.ß(ß'ŀ�'!/ħ()!�2!�'+,�.ß()�5ß�ħ)(!-
5!*��1�/õ6�č'�� �*ß*�'�.� �*�/1�ħ(!��5.ß()�� 1.1)1*��ħĀ�.!0�! !.Ł��1�
ħ('��*(�)�)!.'!6ħŚõ6*!5ħ�'�.��+(�.�'��!(ħ.(!)!'0!�2!�+* �*�/15(��'+,�*�
5!.ħ�/ß*ß.�2!��ħ0ħĀ�Ãħ6#ħ/ħ�+(�.�'�0�*ß)(�)�'0� ß.Ł��.���1��*(�) ��0!6ħ�
ħ)��! !.Ł��õ6�čÔč*��*0ħ0!6ħ*!���'ß( ßÔß* �ŀ���0ß� ħ((!.ħ* !ŀ�Ħ.Ő'�)�Ő�.0Ő4 -�
Ş2�/ -Ő'�)�š� �*(�)ß* �� '1((�*ß()�'0� ß.Ł� �1�2!� '�.�*ß*� '�21Ā01Ô1ŀ� '�-
.ßĀ0ßÔß��č0č*(!Ā0ħÔħ�5!. ħ.Ł��1��*(�)ß��!(ħ.(!5!*�0!)!(� 1.1)Śõ6*!�'�.��
 !Ôħ(�/1 1.Ł�j('�'1((�*ß) ��0!6!�5�*ħ�'�.�5�ŀ��1�'1((�*ß) ��ħ/!��*0ħ0!6!�
5�*ħ�/15��21.#1�2�. ß.Ł��1��*0ħ!6���0�'(ß'ŀ�Ã�)1.ŀ�'ħ(�#ħ�ħ��*(�)(�.�� ��
�č.č*!�ħ()!'0! ħ.Ł��č.!'(ħ� !ÔħĀ!*�*!)(ħ��ħ.�)�  ! ħ.Ł���*.ß*ß*�ħ*/�*ß�
5�.�00ßÔß�)�  ! ħ.Ł��!*0!6��Ā�)�/ß�ħ/!�ħ'ħ�'�.Āß0��*(�)��ħ.��.�5��#!( ħ-
Ôħ* !�+(1Ā)�'0� ß.Ł��!6�2!��*0ħ0!6��ħ.(!Ā0ħÔħ* !�'ħ)(ħ'�2!� "�.'(ß(ß'��.�-
/ß* ��#ħ ħ,�#!(!*�čÃč*�čŀ� �$��'�,/�)(ß��*(�)ß�)!5 �*��#!0ħ.)!'0! ħ.Ł�
�1��*(�)ŀ�
!#!(�ħ� �ħ.� ħ5�(!'0ħÔ!�#õ.!ŀ� � �� /õ6�čÔč*č*� 0!6�2!� �*0ħ0!6�
+(�.�'�0�*ß)(�*�*��*(�)(�.ß*ß*�õ*č*!�#!Ã!.Ł�� �ŀ��ħ.�5�* �*�0!6�2!��*-
0ħ0!6�+(1Ā01.�*��*(�)(�.ß� 0�Āß.ŀ�  ħÔ!.�5�* �*�+*(�.ß*�õ0!/ħ*!�#!Ã!*��ħ.�
�*(�)� ħ6#!/ħ�+(1Ā01.1.Ł�� �ŀ�2�.(ß'�'+Ā1(1*1�'�.��2!�/1�'�.Āß0(ßÔß* �*�
'1.�.Ł��1���Ā(�*#ßÃ�*+'0�/ß* �*�ħ0ħ��.!*�� ��'�.Āß0(ß'(�.ß*�)!'¹*ß�+(�-
.�'��*(�Āß(ß.�2!�č.!0ħ(ħ.Ł

�2.�)ß*��1�'�.Āß0(ß'(�.�ħÃ!.!*��*(�)(�.ß* �*�'�5*�'(ß�+(�.�'�� ��
Ã�(ßĀ)�(�.ß* ��$�(��Ãõ6č(!)!)ħĀ�5�� ��Ãõ6č()!/ħ�)č)'č*�+()�5�*�"�5�
$�0(�.ß��1(1*)�'0� ß.Ł �!0!�
�5��# ��# )*( )*'"4�*!�
.'�)�) ..�ş:88>ŀ�/Ł�
::ő:>š�ħ/ħ)(ħ�)�'�(!/ħ* !�� ��2!�� �(ß'�şĦ.'�)�) ..š�'�2.�)(�.ß*�� �ħ.��ħ.�
0!+.ħ*ħ*�)č)'č*�+(1,�+()�5���Ôß*ß�/+.�.�2!��õ5(!��ħ.�0!+.ħ�+(���'�ħ/!��1-
*1*�Ƌ5!.ƍ�2!�Ƌ)!'¹*ƍ�ħ(!�ħ(ħĀ'ħ(ħ�0!+.ħ(!.(!���Ôß�+(��ħ(!�!Ôħ*ħ�21.#1(�.Ł��!.�2!�
)!'¹*�ħ(!�ħ(ħĀ'ħ(ħ�+(�.�'�)Ħ..*'*"4�5�*ħ�� ���ħ(ħ)�ħ('�'!6��+Ô.�"5���(�*ß* ��
'1((�*ß()ßĀ0ß.�2!�Ƌ� �*ß*�5!.�+(�.�'��ħ(ħ)ħƍ��*(�)ß*��#!()!'0! ħ.�ş����((ŀ�
9AA<ŀ�/Ł� 98<šŁ��ħ//+(+#5ƍ*ħ*�!*�0!)!(� "�5�$�00ßŀ�� �(�.ß*�'ß.ß(#�*(ßÔß*�)ß�
5+'/�� ħ.!*ħĀħ*�)!'¹*(�.ß�)ß�+( 1Ô1 1.Ł��1�2!��!*6!.ħ�/+.1(�.�� ��č6!.ħ-
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(�)(�.ßŀ�� �*ß*��*(�0ß(�.��$!)�!Ô(!*�!*ħ*�$!)�ħ*6ħ2�*ß*�)!'¹*ß�+(�.�'�
/ß6)�/ß*ß*�õ*č*č��Ã)ßĀ0ß.Ł�� �*ß*�0+,(1)/�(��ħ*/ħ5!0�5õ*č* !*�0!)/ħ(ħ�

�5ƍß*� "�5�$�0(�.ß* �'ħ� ħ'ħ*�ħ�1*/1.�+(�*�" 'Ħÿ' -Ŀ�"Ħ�Ħÿ' -�1 �&�'Þÿ'�-��.�-
/ß* �'ħ�ħ(ħĀ'ħ5(!�5+.1)(�*��ħ()!'0! ħ.Ł�� �5��#!(!*ħ*�'ħ)�+( 1Ô1�+.� ��
+(�* �*�*!��(�.�'�� � �*��5.ß( ßÔß�5�� ��� � �'ħ�$�*#ħ�+(�*�'(�. �*� +-
(�5ß�+.� ��'�( ßÔß�� �5���ħ.��ħ*/ħ5!0��0"! !.�ş�*)��0�)Ŀ�	!+.#!�	+. +*��5-
.+*ŀ�9@9Ań��" ƌ� )��� )Ħ5 ��Þ-�&Þ'(Þÿ��Ħ-�MĦÂ &Ŀ�
�(ħ'�.*�/���(ß'Ãß/ßŀ�:88;šŁ
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� �� č6!.ħ*!� Ã�(ßĀ)�(�.� 5�,�*� 5�6�.(�.ŀ� � �(�.ß*� #č*č)č6 !� �!-
(ħ.!*�/+.1*(�.�'+*1/1* �� (ħ !.(ħ'�č/0(!*!�ħ(!�!'�'�,�/ħ0! !�+( 1'(�.ß*ß�
ħ  ħ��! !.(!.Ł�����((ŀ�Ƈ$!.�� �*ß*��ħ.�Ā!'ħ( !��ħ6!�$�5�0ß*�*�/ß(�5�Ā�*���-
Ôß�'+*1/1* ��õÔ.!0!�!Ôħ�Ā!5(!.�2�. ß.ŀ�õ6!((ħ'(!� č*5�*ß*�'čÃč'��ħ.�� ��
$�(ħ*!�#!(!�!Ôħ�6�)�*(�. �Ɖ� !)!'0! ħ.�ş9AA>ŀ�/Ł�:?šŁ��ħÔ!.��ħ.�ħ"� !5(!ŀ�
� �(�.��ħ6!�'č.!/!((!Ā)!�ħ(!�'čÃč(!�!'� č*5��ħÃħ*�õ*#õ.č(!. !��1(1*)�-
)ß6ß�/�Ô(�5���'�ħ,1Ã(�.ß�2!.)!'0! ħ.Ł��5*�'(�.ß*�/ß*ß.(ß�+( 1Ô1� 1.1)-
(�.�ħÃħ*�� ��2!.ħ(!.�/1*�.Ł�� ��Ã�(ßĀ)�(�.ß�Ã!Āħ0(ħ(ħÔħ*��6�( ßÔß�2!� č*5�*ß*�
ħ('�6�)�*(�.ß* �*��1�5�*��5�Ā�*�*��!Āħ*�ħ�'ħ0(!/!(�5+'�+(1Ā�Ã�Ôß* ��Ãõ-
6č)�5+((�.ß�/1*��ħ(ħ.Ł�Nč*'č�� ��$!)�0�*ß ß'ŀ�$!)�5���*�ß�+(�*ß*�5!.ħ-
 ħ.Ł�����((ƍ1*��1�õ*!.)!/ħ� "!(/!"! !�� �� ħ(!�5�'ß* �*� ħ(#ħ(!*)ħĀ�	ħ((!/�
�!(!16!ƍ1*� � �� Ƈħ'ħ*�ħ� �ħ.� 'õ'!* ħ.Ɖ� ħ"� !/ħ5(!� 151)(1(1'� #õ/0!.)!'-
0! ħ.� ş:88Aŀ�/Ł�:;šŁ��!(!16!ƍ!�#õ.!�� �� ħ'ħ*�ħ��ħ.�+(�/ß(ß'0ß.Ł�� ��5!*ħ !*�
��Ā(�*#ßÃ�2!�5!*ħ !*�5�.�0)�*ß*�)!0�"+.1 1.�2!�5!*ħ�č0+,5�(�.��5!*ħ�"ħ-
'ħ.(!.!�5+(��()�'� !)!'0ħ.Ł��!(!16!�� �5ß�#!.Ã!'�+( 1Ô1�'� �.ŀ�$�5�(ħ�2!�
)ħ0+(+&ħ'��ħ.�5!.�+(�.�'��!0ħ)(!.Ł�� ��5�.�0ß�ß��ħ.��'ß*�)!'¹*ß ß.Ł��!(!16!�
ħÃħ*�� �5�� �ħ.���/'ß*�0!)��č.!0ħ)� !Ôħ(ŀ�5!*ħ !*�č.!0ħ) ħ.ŀ�0!'.�.(�. ß.�
ş�ħ((ħ�)/ŀ�:89:ŀ�/Ł�:9@ő:;8šŁ

����((ƍ1*� � �*ß*� *�/ß(� 5�Ā�*���Ôß*��  �ħ.� "ħ'ħ.�2!. ħÔħ� ħ  ħ�/ß�2!�
�!(!16!ƍ1*�� �*ß*�/1* 1Ô1�ħ'ħ*�ħ�5�Ā�)�$�''ß�"ħ'.ħ��*(�0ß(�. ��� �*ß*�
�ħ.�č0+,5�� "ħ'.ħ�+(�.�'�0!)/ħ(�! ħ()!/ħ*ħ*��Ãß'(�)�/ß�+(�.�'�+'1*��ħ(ħ.Ł�
�0+,5�(�.� � �5ß�  č*5� �*�5��  �� ħ*/�*� 0+,(1)1* �*� �ħ.� '�ÃßĀ�)!'¹*ß�
+(�.�'�#õ.)!'0! ħ.Ł�� ���(�0+*ƍ �*�#č*č)č6!�č0+,5�(�.�ħÃħ*�!*�15#1*�
5!.(!.�+(�.�'��*(�0ß()�'0��2!� čĀ(!*)!'0! ħ.Ł� Ƈj('Ã�Ô(�. ��
!/!ħ +/ƍ1*�
�(0ß*�N�Ôƍß��*(�0�*�/õ6(!.ħ* !�2�.+(�*�� �ŀ�#č2!*(ħ'ŀ��+((1'�2!�õ(č)/č6-
(č'�õ6(!)ħ*ħ*�/!)�+(č�+(�*��0(�*0ħ/ŀ��1)!.+/ƍ1*�10/�(��õ5(!*�!(!.ħ* !�
5+(�1(1'�2!�č0+,5�5ß��ħ.(!Ā0ħ.!*���*�$�ħ��� (ß�)�/�(�� �/ßŀ�j�)�1(+/ƍ1*�
)10(1�5�Ā�)� č6!*ħ*ħ� ħ(!�#!0ħ. ħÔħ�	č*!Ā�� �(�.ßŀ�ħ('Ã�Ô�ħ*/�*ß*ß*�õ6-
(!)�č('!(!.ħ�2!�õ0!� č*5�� čĀ(!.ħ�+(1.(�.Ɖ�ş	õ'0č.'�:89:ŀ�/Ł�:9šŁ��.0�Ã�Ô ��
ħ/!�)10(1(1'�� �(�.ß�
.ħ/0ħ5�*�#!(!*!Ôħ*�2!� čĀč*čĀč*�!0'ħ/ħ* !�'�(ß.ŀ�
)10(1(1'��!**!0��.�5ßĀß�ħ(!�õ6 !Ā(!Āħ.Ł�!ĀħƝ!.ħ*ŀ�5!*ħ��1(1*)1Ā�č('!(!-
.ħ*�2!�16�'� ħ5�.(�.��5�,ß(�*� !*ħ6�5+(�1(1'(�.ß*ß*�2!��1*(�.�� �ħ.�/õ5-
(!*�!(!.ħ*��.00ßÔß��!*ħ�N�Ô ��+.0�5��Ãß'�*�� ��0�/2ħ.(!.ħ�č6!.ħ* !�!0'ħ(!-
.ħ�2�. ß.Ł�|0!'ħ� č*5�*ß*�/+510�)10(1(1Ô1*1*�5!.ħ*ħ�/+)10��*(�) �'ħ�
#č6!((ħ'ŀ�$�6�2!�6!*#ħ*(ħ'(!.�2!��1*(�.�� 151(�*�õ6(!)(!.��(ß.� ş	õ'0č.'ŀ�
:89:ŀ�/Ł�:@šŁ��$+)�/��+.!ƍ1*�ş9A?=š��/*+4�ƍ/ß��õ5(!��ħ.� õ*!) !�+.0�5��
Ãß'�.�2!�ħ*/�*�)10(1(1Ô1*1*�5!.5č6č* !�#!.Ã!'(!Ā)!/ħ*ħ*�+(�*�'(�.ß*ß�
/+.#1(�5�*��ħ.�Ã��� ß.Ł��0+,5� �'ħ�� �*ß*� ßĀ�.ß5��'�,�(ß�+()�/ßŀ�/ß*ß.(ß�
2!�'!/'ħ*�#!+)!0.ħ'�Ãħ6#ħ(!.ħŀ� č6!*(ħ�'!*0(!.ħ��0(�*0ħ/�/õ5(!*�!/ħ*!��!*-
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6!.�õ6!((ħ'(!.ħ�0�Āß.Ł�
č)�*ħ/0��ħ.��*(�5ßĀ(��5�6ß(�*�!/!.�ħ !�(�0+,(1)� č-
6!*ħ* !�+()�/ß�#!.!'!*�õ(Ãč(č(č'ŀ�/�Ô 151�2!� +Ô�(�!. !)(!.ħ�č6!.ħ* !�
5+Ô1*(�Āß.�ş	õ'0č.'�:89:ŀ�/Ł�;:šŁ

�!..ħ �� ħ/!� � �*ß*� ħ)'¹*/ß6� '�,�(ß(ßÔß* �*���$/!0)!'0! ħ.Ł��!.-
.ħ ��� �(�.ßŀ�0ß,'ß�/ß*ß.(�.ŀ�!Āħ'(!.ŀ�Ãõ6č(!)!5!*� ħÔ!.�5!.(!.�#ħ�ħŀ�)�$'!-
)!(!.�0�,ß*�'(�.�5�� ��/ßÔß*)��!2(!.ħ�#ħ�ħ�5!.(!. !�+( 1Ô1�#ħ�ħ�5+.1)(�.�
ş�'0�.�*��ħ((ħ�)/ŀ�:89:šŁ��/(ß* ���!..ħ �ƍ5��#õ.!� č*5� ��� � �*���Ā'��
�ħ.� Ā!5�5+'01.Ł2��č*5��5+'01.ŀ� � �(�.�2�. ß.Ł��!..ħ �ƍ*ß*�5�'(�Āß)ß��!.-
.!((ƍħ*�Ƈ� �(�.�$!.�5!. ! ħ.ŀ�/� !�!� !.ħ*ŀ�)�2ħ� !*ħ6(!. !� !Ôħ(Ɖ��*(�0ß/ß5(��
õ.0čĀ)!'0! ħ.�ş:88<ŀ�/Ł�?šŁ��!..ħ �ƍ ��� ��0�.ħ$ħ��*(�0ß(�.ŀ�0!)/ħ(�2!�0!)/ħ(�
! ħ()!��Ãß/ß* �*�!(!��(ß*ß.��ş�'0�.�*��ħ((ħ�)/ŀ�:89:šŁ��Ħ) &' -Ħ)���)-Þ.Þ�ş*-��
*!�/# ��'Ħ .ŀ��ħ((ħ�)�	+( ħ*#ŀ�:889š��!..ħ �ƍ �*�5+(��Ãß'�.�'�+'1*��ħ(!�!'�
!/!.(!. !*��ħ.ħ ħ.Ł�Nč*'č��!..ħ �ƍ5��#õ.!�� ��)!0�"+.(�.ß� õ6!((ħ'(!�)�-
/1)ħ5!0ħ*�'�5�ß*�� ħĀ�.!0�!0)!'0! ħ.�2!��1*��!Ā(ħ'�! !*�/+510(�*)�*ß*�
2!��*0ħ�/+/5�((ħÔħ*�,�0+(+&ħ'� 1.1)1 1.Ł��1�*! !*(!�� ��)!0�"+.1���6!*�
�ħ.!5�2!�0+,(1)��.�/ß* ��'�5�+(�*�2!�5!*ħ !*�'1.1(�*��ħ.�ħ(ħĀ'ħ*ħ*�)!0�-
"+.1� ��+(��ħ()!'0! ħ.�ş�!!.ŀ�9A@Aŀ�/Ł�9>šŁ

�1�'1.�)/�(� 0�.0ßĀ)�(�.����'ß( ßÔß* �ŀ� � �*ß*�#!*!(�+(�.�'� 0�.ħ$�
�+51*���/+)10�2!�/+510��*(�) ��0!6�0� 1.1)�2!� 15#1(�.ß*�)!'¹*ß�+(-
 1Ô1*1�/õ5(!)!'�)č)'č* č.Ł�� �*ß*��ħ.�5�* �*��.61(�.ß� ħÔ!.�5�* �*�
'+.'1(�.ß�15�* ß.�*�)!'¹*�+()��õ6!((ħÔħŀ�'�.Āß(�Ā)�(�.ŀ�#!(ħĀ�2!�#ħ ħĀ(!.ħ*�
5�.�00ßÔß� č6!*�2!� č6!*/ħ6(ħ'�ħ'ħ(!)ħ*ħ*�5�Ā�* ßÔß�5!.(!.�+()�/ßŀ�'!* ħ*ħ�
0+,(1) �*�/+510(�)�*ß*��)���ħ.�+�'� �.� ��!Ô(!*�!�2!�$�6(�.ß*�0!�.č�!�
! ħ( ħÔħ��+Ô.�"ħ�*+'0�(�.�+(�.�'�#õ.č()!(!.ħ�2!��5*ß�6�)�* ��$!)�0�*ß ß'�
$!)�  !� 5���*�ß� +(��ħ()!� ,+0�*/ħ5!(ħ� 0�Āß ß'(�.ß*ß*�  čĀč*č()!/ħŀ� � �5ß�
)!'¹*�+(�.�'�'1((�*�*� "ħ()(!. !� !�'�.Āß)ß6��Ãß')�'0� ß.Ł�N�(ßĀ)�*ß*�
�1* �*�/+*.�'ħ�'ß/)ß* ���č.'ħ5!�/ħ*!)�/ß�õ6!(ħ* !�/!Ãħ(!*�čÃ�"ħ()�–��Ő
��)�ş�/)�*��! !*ŀ�9A?;šŀ�Ada�ş�č.!55���1.1ŀ�9A@@šŀ��Ħ��ČÂČ&��4'Č'�� . ' .Ħ�
ş!.!)��!.!*ŀ�:89<š–�! !�ħ�!/!.(!. !*�5+(��Ãß'ß(�.�'�+(1Ā01.1()1Ā�51'�-
.ß ���!(ħ.0ħ(!*�0!)�0ħ'�Ã!.Ã!2!(!.�ħÃħ*!�5!.(!Ā0ħ.!.!'�ħ*�!(!*!�!'0ħ.Ł�

:� �151*�Ã!2.!(! ħÔħ�$!.�Ā!5ħ*��ħ.�� ��+( 1Ô1�2!�$�00�� č*5�*ß*�'!* ħ/ħ*ħ*� !�
'čÃč'��ħ.�*+'0��+( 1Ô1�"ħ'.ħ��!..ħ �ƍ �*�õ*�!��*0ħ'�6�)�* �'ħ� čĀč*č.(!.�2!�
#õ'�ħ(ħ)�ħ(!.�0�.�"ß* �*� ��21.#1(�*)ßĀ0ß.Ł�	õ'�ħ(ħ)�ħ��ħ((ħ�)�
!./�$!(�2!�
�+Ô.�"5��ß��(!4�* !.�2+*�
1)�+( 0�5!.'č.!5ħ�#č*!Ā�/ħ/0!)ħ�ħÃħ* !�5!.��(�*�
� ��+(�.�'ŀ�#č*!Ā�/ħ/0!)ħ*ħ� !���)�*5+(1�ħÃ!.ħ/ħ* !��ħ.�0�'ß)� ��+(�.�'�0�-
*ß)(�*)ßĀ0ß.�ş�'0�.�*��$!((ŀ�:89<ŀ�/Ł:@šŁ���/(ß* ��$!.�'�,�(ß�Ã!)�!.��ħ.�� ��+(�-
.�'�0�*ß)(�*��ħ(ħ.Ł��*��'�� �*ß*�'!* ħ�'�,�(ß(ßÔß�51'�.ß ����$/! ħ( ħÔħ�č6!.!�
�*(�)�2!�)!0�"+.�5õ*č* !*�6!*#ħ*(ħ'�+(�.�'�� �5���Ãß(ß)�/�Ô(�)�'0� ß.Ł�
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�č.'ħ5!��ħ*!)�/ß* ���ħ.��ħ()��!'¹*ß��(�.�'�� ��

�č.'ħ5!�/ħ*!)�/ß*��#!*!(�+(�.�'���'ß( ßÔß* ��� �5ß�)!'¹*�+(�.�'�/!Ã!*�
"ħ()(!.ħ*� 5+Ô1*(1'(�� '1((�* ßÔß�  õ.0� � � �*� ��$/!0)!'� )č)'č* č.Ł�
�1*(�.ß*�  ßĀß* �� '�(�*� � �(�. ��  �� Ã!'ħ()ħĀ� "ħ()(!.� +(/��  �� ��.)�.��
� �/ßŀ� �+6�� ��2!� �.!*/� � �(�.ß� õ6!((ħ'(!� �1.#�6� ��2!� �č5č'� �ŀ� � ��
"ħ()(!.ħ*ħ*�)!'¹*ß�+()1Ā01.Ł��č5č'� �ƍ ��Ã!'ħ(!*�� 1( &���(�)Þ�ş�!0ħ*�
�.'/�*ŀ�9A>=š�� �*ß*�"ħ()!�'�00ßÔß�#õ./!(�!/0!0ħ'��Ãß/ß* �*��č5č'� �ƍ5ß�
"ħ()�)!'¹*ß�+(�.�'���6ħ,�'ß()ßĀ�2!��1�� �5���ħ.Ã+'�"ħ()�/!0ħ�'1.1()�/ß*ß*�
õ*č*č��Ã)ßĀ0ß.Ł�� )��Ħ-��*&�&����Þ)Þ4Þ(� ş�.0!)��Ôħ()!6ŀ�9A>>š� "ħ()ħ� ħ(!�
��Ā(�5�.�'�9AA8ƍ(�.��'� �.��ħ.Ã+'�"ħ()ħ*�Ã!'ħ( ħÔħ���.)�.��� �/ß� ��Ƌ�!-
Āħ(Ã�)�� �/ßƍ�+(�.�'�*ħ0!(!* ħ.ħ()ħĀ0ħ.Ł��1�/ħ*!)�/�(�� �(�. ��¹Āß'(�.ß*�
 +(�Ā0ßÔß�5!.(!.�"ħ()(!. !�#!Ã!*�� (�.ß5(��0�*ß*ß.�+()1Ā(�. ß.Ł�� )��Ħ-��*Ő
&�&����Þ)Þ4Þ(�"ħ()ħ* !� �*/õ6��1* ��ş��0)��	ħ.ħ'š�ħ(!���Ā�.ß(ß��ħ.�č*ħ2!.-
/ħ0!�õÔ.!*�ħ/ħ�+(�*��!. ħƍ*ħ*�ş�.0�(��ħ�!0š��ħ(!ƍ !���Ā(�5�*��Ā'ßŀ���.)�.��
� �/ßƍ* �� !2�)�! !.Ł�� � ��#!6ħ*0ħ5!�Ãß'�*�Ãħ"0������1.*1�/ß.0(�.ß* �-
'ħ�)�*6�.��'�.Āß/ß* ��)10(1(1'(�.ß*ß*�ħ"� !/ħ�+(�.�'ń�Ƈ�0-�.Þ�� )) /�"Ħ�Ħ�
�Ħ-�4 -ŉ��0-�)Þ)���Þ�Ɗ� )) /�� + ƌ�*'.0)ƈ� !)ħĀ(!. ħ.Ł��ħ()ħ*� õ*!)ħ* !'ħ�
,+,č(!.(ħÔħ*!���Ô(ß�+(�.�'������1.*1��.0ß'�Ƌ� )) /�� + ƍ�+(�.�'� ���ħ(ħ*-
)!'0! ħ.�ş�č�!(ŀ�:88=šŁ

�č.'ħ5!� /ħ*!)�/ß* ��� �5ß�'!* ħ*!�)!'¹*�+(�.�'� /!Ã)ħĀ� "ħ()(!.�
ħ*�!(!* ħÔħ* !�/� !�!�)!'¹*/�(� !Ôħ(�0!)�0ħ'�+.0�'(ß'(�.� �� ħ''�0�Ã!'-
)!'0! ħ.Ł��1�"�.'(ß��*(�0ß(�.�� �*ß*ŀ�$!)�51'�.ß ����$/! ħ(!*���0ß�! !-
�ħ5�0ß�2!� ħÔ!.�'č(0č.!(�)!0ħ*(!. !'ħ�0�/2ħ.(!.ħ* !*ŀ�$!)� !��č.'ħ5!ƍ !�
� �(�.ß*��+Ô.�"ħŀ�/ħ5�/�(�2!�'č(0č.!(� 1.1)(�.ß* �*�ħ6(!.�0�Āß.Ł�� ���č.-
'ħ5!�/ħ*!)�/ß* �� õ.0�0!)!(��*(�0ß5��!Ā(ħ'�!0)!'0! ħ.Ń�9š�� ��/ß'ßĀ)ßĀ(ß-
Ôß*ŀ�'�,�*��'ß/ß()ßĀ(ßÔß*�0ß'�*)�)ß*�)!'¹*ß�+(�.�'��*(�0ß5��'�0'ß�/�Ô-
(�)ßĀ0ß.Ł�:š�� ���č.'ħ5!�/ħ*!)�/ß* ��/ßÔß*)�*ß*ŀ�ħ'ħ*�ħ��ħ.�5�Ā�)�'1.)��
Ā�*/ß*ß*�2��0�! ħ( ħÔħ�)!'¹*�+(�.�'�'1((�*ß()ßĀ0ß.Ł�;š�� ��'+*1/1* �'ħ�
0!)�0ħ'� �Ôß.(ß'(�. �*� �ħ.ħ�  !� !0*ħ'� )!/!(!(!.!� )!'¹*(ß'� !0)!/ħ ħ.Ł� <š�
�+Ô.�"ħ�õ6!((ħ'(!.ħ�*! !*ħ5(!�5!.!((ħ'(!.ħ�2!� +Ô�(�#č6!((ħ'(!.ħ�'+.1)���!-
�!.ħ/ħ* !*� +(�5ß�� ��!Ô(!*�!�)!'¹*�+(�.�'�/!Ãħ()ħĀ�5�� ��� ��$�('ß��.�-
/ß* �'ħ�5!.!(�ħ(ħĀ'ħ(!.ħ��*(�0)�'�č6!.!�"ħ()�)!'¹*ß�+(�.�'�0�/�.(�*)ßĀ0ß.Ł3 

;� �č0č*� �1*(�.ß*�  ßĀß* ��ß�.ß/� � �/ß� "ħ()(!.ħ� ��)��Ā'�� �ħ.� 0!)�0ħ'� 6!)ħ*!�
+01.)�'0� ß.ń�ß�.ß/�"ħ()(!.ħ�)ħ((ħ5!0Ãħ(ħ'ŀ��1)��č.'�)!/!(!/ħ�2!�!Ô(!*�!�� �-
/ß�#ħ�ħ�0!)�(�.�� �5�*)�'0� ß.Ł��1�"ħ()(!.�$�(!*�č6!.ħ* !�Ã�(ßĀß(�*���Ā'���ħ.�
�.�Ā0ß.)�*ß*�'+*1/1�+( 1Ô1�ħÃħ*��1�)�'�(!*ħ*� ßĀß* ���ß.�'ß()ßĀ0ß.Ł�
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�č.'ħ5!�/ħ*!)�/ß* ����0ß�! !�ħ5�0ß�2!�/ħ*!)�/ß* �4�#õ. čÔč)č6�
ß//ß6�� ��)!0�"+.1*1�!(!��(�*�"ħ()(!.ŀ�� �(�.ß*�'�.�5��5�'ß*(ßÔß�2!�1(�Āß(�-
�ħ()!�'+(�5(ßÔß* �*� +(�5ß�'�.Āß)ß6��Ãß')�)�'0� ß.Ł���'�0�-*�Ħ).*)��  
�*(�0ß(�.ß�+(�.�'�*ħ0!(!* ħ.ħ(!*��1�� ���*(�0ß(�.ß*ß*ŀ�/� !�!���6ß�)+0ħƝ!-
.ħ*!�.�/0(�5��ħ(!�!Ôħ)ħ6�"ħ()(!.��1(1*)�'0� ß.Ł��1�"ħ()(!.�/ß'ßĀ)ßĀ(ßÔß*ŀ�
'�,�*�� 'ß/ß()ßĀ(ßÔß*ŀ� 0ß'�*)�*ß*� "ħ()(!.ħ� +(�.�'� �č.'ħ5!� /ħ*!)�/ß* ��
#õ.č*č.�+()1Ā01.Ł��*�Ħ).*)�� ��*(�0ß(�.ß*��!*�5�'ß*��č.'�"ħ()(!.ħ* !*�
�ħ.ħ/ħ�+(�*��Þ-/Þ)��ş�!&�0���5 �)ŀ�9A??š�1Ã�'�'�6�/ß* �*�.�/0(�*0ß�/+*1�1�
'1.01(�*��ħ.�#!*Ã�'ß6(�� !*ħ6�'�6�/ß* �*�.�/0(�*0ß�/+*1�1�'1.01(�*�#!*-
�ħ*��ħ.�� � �'ħ��Ā'�õ5'č/č*č��*(�0)�'0� ß.Ł��!*6!.�Ā!'ħ( !����'Þ��Þ5�ş�'-
/�(��!')!6+Ô(1ŀ�9A??š�"ħ()ħ* !��.'� �Ā(�.ß5(���ħ.(ħ'0!�0!'*!�#!6ħ*0ħ/ħ�5�-
,�.'!*�0!'*!/ħ��+61(�*�6!*#ħ*�2!�Āß)�.ß'�� �ƍ*ß*�ş�č& !��.š�5�'ß*(�. �*�
#!Ã!*ŀ�'ħ)/!5(!�'+*1Ā)�5�*ŀ�����*ħ�ş�1.0���+5 �*š�+(�.�'�� (�* ß.ß(�*�
#!*�ħ*�$ħ'¹5!/ħ� !�-*�Ħ).*)�� ��*(�0ß(�.ß* ��ħ6(!.�0�Āß.Ł��1�"ħ()ħ*�'!* ħ*-
 !*�õ*�!�Ã!'ħ()ħĀ�����)�ş�/)�*��! !*ŀ�9A?;š�"ħ()ħ5(!��!*6!.(ħ'�0�Āß ßÔß�
 ħ''�0�Ã!')!'0! ħ.Ł��Ā�Ôß �� !0�5(ß�+(�.�'�0�.0ßĀ���Ôß)ß6�����)�!ħ()ħ* !�
� �ŀ�+.�5��'�Ãß.ß(�.�'�#!0ħ.ħ(!*��(!2�ş	č(Ā!*��1�ħ'+Ô(1š�ħÃħ*�-*�Ħ).*)��  
)+0ħƝ!.(!�0�/2ħ.�! ħ(ħ.Ł��!*6!.��ħ.�'+*1�� )Ħ5��Þ'�Þ5Þ�ş�.0�(��ħ�!0ŀ�9A@@š�
"ħ()ħ* !� !�#õ.č(č.Ł��1�"ħ() !� !���(ß'Ãß(ß'(��#!Ãħ)ħ*ħ�/�Ô(�5�*���'1,ƍ1*�
ş!*�*��(�2š��.'� �Ā(�.ß5(��� �5��0�0ħ(!�#!(!*�	č(�!*ƍħ� ş	č(�!*��.#!*š�
�(�5�ß�0�2ß.(�.ß�5č6č* !*�'�Ãß.)�/ß��*(�0ß(ß.Ł�� ���1�/!"!.� !�6+.(��+.�-
 ��0101(�*�	č(�!*�-*�Ħ).*)�� ��*(�0ß�)+0ħƝ!.ħ�0�Āß.Ł�� ß*�+()�5�*ŀ�ß//ß6�
�ħ.� � � �� ħĀÃħ� +(�.�'� Ã�(ßĀ�*�'õ5(č(!.ħ*���Āß* �*�#!Ã!*(!.ħ*� �*(�0ß( ßÔß�
�Č) ÿ ��ô+-Č� ş�. +Ô�*��+'�0(ßŀ� 9A@>š� "ħ()ħ� !� � �*ß*� /ß'ßĀ)ßĀ(ß'�2!� 0ß-
'�*)ßĀ(ßÔß��*(�0)�'�ħÃħ*�'1((�*ß( ßÔß�"ħ()(!. !*��ħ.ħ ħ.Ł��č5č'��ħ.�'ß/)ß�
 !,.!)�ħ$0ħ)�(ħ�*! !*ħ5(!�0!.'�! ħ()ħĀ��ħ.�� � �ŀ��č5č'��ħ.�!2 !�0!'�5�-
'ß*ß�+(�*�'õ,!Ôħ5(!��ħ.(ħ'0!�'�(�*��!/10�ş!2+.'���(ħ'5�*š�2!�+*1*�+Ô(1�
� !)�ş�$ħ(ħ,��. ħ00ħš�2!�5�. ß)�ß/ß��/)�ƍ*ß*�ş�ħ**1.��5�š�$ħ'�5!/ħ*ħ*�
�*(�0ß( ßÔß���-&Þ��ô4' 4 )����Þ)'�-�ş�!$���. !)ŀ�:89<šŀ��ħ(!/ħ�õ( čÔč* !*�
�!.ħ�$�(�(�.ß5(���č5č'� �ƍ ��5�Ā�5�*��!'0�ƍ*ß*� ş�!Āħ)��+6�*š� /ß'ßĀ)ßĀ-
(ßÔß*ß��*(�0�*����4�ş�!$���. !)ŀ�9A@@š��1�'�0!#+.ħ !�/�5ß(��ħ(ħ.Ł�	ħ0)!'�
2!�'�()�'��.�/ß* ���+��(�5�*ŀ��+6��� �ƍ ��'�,�*��'ß/ß()ßĀ��ħ.�'� ß*ß*�
$ħ'¹5!/ħ*ħ*��*(�0ß( ßÔß��Þÿ���#Â .Ħ�ş�5#�.��/�*ŀ�:88=š�2!�Ɔ�0-����(0/'0Ő
'0&�:7�&Ħ'*( /- �&�- �) �*'���&�&Ħ��0-�.Þ����Ŀ�.0'�-'��Â 1-Ħ'Ħ��Č4Č( �*'�.Þ'ÞÓÞ�

<� �č*5�� /ħ*!)�/ß*�� ��'0ßÔß)ß6 �� � �� �+Ô.�"5�/ß* �� #!Ã!*� "ħ()(!. !� � � ��
)�$/1.�'�()�ŀ� !*ħ6�'�6�/ß* �*�'1.01( 1'0�*�/+*.��+.� ��5�Ā�)�)č�� !-
(!/ħ�2!.)!ŀ�2�$Āħ(!.ŀ���*�2�.(�.ŀ�5�.�0ß'(�.�2!�'õ0č(!.�ħ(!�)č�� !(!ŀ�� �5��6+.(��
#!0ħ.ħ()!ŀ� �Ā'�2!� .+)�*0ħ6)�#ħ�ħ� 0!)�(�.ß*� �Ôß.(ß'(ß� +(�.�'� ħĀ(!* ħÔħ� #õ.č(-
)!'0! ħ.Ł�
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4*&Ŀ�&0-/0'(��ÿ�).Þ�4*&ƈ� ħ5!*��/)�*ƍß*�şj/)�ħ(�
��ß+Ô(1š�����/ß�ħ(!�+(�*�
ħ(ħĀ'ħ/ħ*ħ�'+*1��(�*���-ÿÞ'�ÿ(��ş|)!.��21.ŀ�9A@@š�"ħ()ħ�5ħ*!��1�0!)�0ħ'�
õ*!.)!*ħ*�ħÃħ* !�õ.*!'�+(�.�'�#õ/0!.ħ(!�ħ(ħ.Ł�

� �*ß*��č.'ħ5!� /ħ*!)�/ß*�� /1* 1Ô1� �ħ.�  ħÔ!.� �*(�0ß� +(�*�Ôß� ħ/!�
�*�'�.��'�.Āß0(ßÔß�*! !*ħ5(!��ħ.�/ßÔß*)��2!�ħ'ħ*�ħ�5�Ā�)�ħ)'¹*ß�/1*)�-
/ß* ��5�0)�'0� ß.Ł��0+,ħ'�� ���*(�0ß(�.ß*��5�'(�Ā�*�2!�č0+,ħ'�� ��)+0ħ"-
(!.ħ5(!�õ.č()čĀ��1�"ħ()(!. !�� ���*�'�.�*ß*�5��/1*)� ßÔß�5�� ��"�6(����
/1* 1Ô1�+(�*�'ŀ�ħ)'�*ŀ��.61ŀ�0�$�55č(�2!�'+.'1(�. �*��.ß*)ßĀ�5!*ħ !*�
 +Ô1Ā�2!�5�Ā�)�0�/�.ß)ß� ħÃ!.!*��ħ.�)!'¹*�+(�.�'��*(�0ß5��'�0ß()�'0�-
 ß.Ł�� )Ħ5�� &'Ħ4*-�0�ş�1*�.�1.�(��501*�ŀ�9A?8š�2!��1�"ħ()(!��!*6!.(ħ'(!.�
#õ/0!.!*��*) )/ �� ) -Ħ� ş��$ħ*�	õ'ŀ�9A@@š�� �5��/ßÔß*)��2!�č0+,ħ'�� ��
"�*0!6ħ(!.ħ*!�151)�/�Ô(�5�*�"ħ()(!.�+(�.�'�#õ/0!.ħ(!�ħ(ħ.Ł�
!.�ħ'ħ�"ħ()� !�
Ã!Āħ0(ħ�/!�!,(!.(!��*�'�.� �*��5.ß()�'� 1.1) ��'�(�*�'ħĀħ(!.ħ*�� �5��2!�
� � �'ħ��ħ.�'� ß*��/ßÔß*�.�'�5!*ħ��ħ.�5�Ā�)ŀ�ħ'ħ*�ħ��ħ.�5�Ā�)�'1.)��ħ$-
0ħ)�(ħ�č6!.ħ*!�ħ(!.(!)!'0! ħ.Ł�� (Ħ' -Ħ���&(�&�ş�2*ħ�č0č'+Ô(1ŀ�9A@@š�"ħ(-
)ħ* !�ħ/!�'�"�/ß�'�.ßĀß'ŀ�*!�ħ/0! ħÔħ*ħ��ħ()!5!*��ħ.�#!*Ã�+(�*��1�0�ş�č(!*0�
�ħ(#ħÃšŀ�� � ��'�(ß,��ħ.� č6!*�'1.)�5��Ã�(ßĀß.Ł��*1*� ��'�Ã0ßÔßŀ��*�'�.� ��
�ß.�'0ßÔß� ����/ß5(��5�Ā� ßÔß� /+.1*(�. ß.Ł��*).05���ÂÞÿ� ş�2*ħ�č0č'+Ô(1ŀ�
9AA8š�"ħ()ħ* !�ħ/!�� ��,+(ħ/(!���Āß� !.00!�+(�*��ħ.�)!.)!.�ħĀÃħ/ħ*!�)!'¹*�
+(���'�2!�5!*ħ��ħ.�5�Ā�)�Ā�*/ß�/1*���'0ß.Ł��!*6!.��ħ.�Ā!'ħ( !�� �5��/ßÔß-
*�*��ħ.� ħÔ!.�'�$.�)�*�ħ/!�'õ,!'(ħ�'� ß*�+(�.�'��*ß(�*��č'.�*�ş�!.ħ$�*�
��2�Āš�'�.�'0!.ħ*ħ*�+( 1Ô1��ô+ &' -����.Þ�ş
�(ħ0��!"ħÔŀ�9AA>š�"ħ()ħ ħ.Ł�

� ��"ħ()(!.ħ* !�)!.'!6!�+01.�*�2!��č.'ħ5!�/ħ*!)�/ß*��õ6#č�+(�*�
�ħ.�0!)��ħ/!�!0*ħ'�)!/!(!�č6!.ħ*!�'1.1(1 1.Ł��/)�*(ß�ħ),�.�0+.(1Ô1ƍ* ��
�#!�2!��' !*ħ6ƍ !��1(1*�*�� �(�.�#�5.ħ��č/(ħ)(!.ħ*�5�Ā� ßÔß�5!.(!. ħ.Ł�
�/)�*(ß�j),�.�0+.(1Ô1ƍ*1*�5ß'ß()�/ß5(���ħ.(ħ'0!�2!��+6�*��*(�Ā)�/ß�/+-
*1�1* ���č.'ħ5!� �$��õ*�!�ħ),�.�0+.(1'�/ß*ß.(�.ß�ħÃħ* !�'�(�*���6ß�� �-
(�.ß��1*�*ħ/0�*ƍ��2!.)ħĀ0ħ.Ł��č.'ħ5!�'�.�/1(�.ß*��5�'ß*�� �(�. ��5�Ā�5�*�
*č"1/�5ħ*!��č5č'�Ã+Ô1*(1'(���1)�*č"1/1�+(�.�'�'�()ßĀ/�� ���1�5ß((�.�
ħÃ!.ħ/ħ* !� !ÔħĀħ)!�1Ô.�)ßĀ�2!�� �(�. �'ħ��1)�!0*ħ'�1*/1.�*!.! !5/!�
5+'�+()�5��5č6�010)1Ā01.��ş�$.�)�*�:88>ŀ�	č*!5���.)�.���('ß*)��
�&�*/ßŀ� :89:šŁ� � �(�. �� 5�Ā�*)ßĀ� 0�.ħ$/!(� +(�5(�.�� ��')�5ß� �)�Ã(�5�*�
"ħ()(!.ħ*�õ6!((ħ'(!�/+*� õ*!) !�/�5ß(�.ß��.0)ßĀ0ß.Ł� 9A><�5ß(ß*ß*��č5č'�-
 �/ß* ��#!Ã!*�6!*#ħ*��ħ.��1)��ħ(!/ħ*ħ*�'ß6ß�+(�*��(!*ħ�ş��� !0��Āß(��'/+5š�
ħ(!�� � ��5�Ā�5�*��ħ.�"�50+*�1*1*�+Ô(1�+(�*��! �0�ş�+(#�$�*���5ßĀ)�*š�
�.�/ß* �'ħ�ħ)'�*/ß6��Ā'ß�'+*1�! !*��Č-"Č)�ş�.+(�|6(!2ħŀ�:89;šŀ��1.#�6�-
 �ƍ ��#!Ã!*��!.�!.��ħ)ħ0.ħŀşõ'/�(��*#č.š�!)!'(ħ�)!)1.��(ħ��ß6���"!*-
 ħƍ*ħ*�ş�.$�*��('�5�š�!0.�"ß* ��#!(ħĀ!*�+(�5(�.��*(�0ß( ßÔß�i&Ħ(Ħ5 ��Ħ-��Č)Ő
4�� ş�ß()�6��0� !*ħ6ŀ� :89>š�	õ'Ã!� �ƍ ��Ã!'ħ(!*�	ħ.ħ0�#õÃ)!*ħ��ħ.� ! !�
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2!�0+.1*1*�ħ(ħĀ'ħ/ħ*ħ*��*(�0ß( ßÔß�� � (Ħ)�i).�)'�-Þ� şN�Ô�*��.)�'ŀ�:899šŀ�
	õ'Ã!� �ƍ ��/!/�'�5 ß�5�,�*��1.�0�ş�1/1"��!&�0��1(16š�ħ(!�� �(ß�@8�5�Ā-
(�.ß* �'ħ��� �)��05(ħ�*ħ�ş�čÃ$�*�N�(ßĀ'1.š��./ß* �'ħ� +/0(1'�č6!.ħ* !*�
!0*ħ'�)!/!(!5!� ��'�*��Č5"�-'�-� Ş�!(ħ)��2�ħŀ� :89;šŀ� �ħ.� �1)�'ß6ß� ħ(!� �ħ.�
�č.'�#!*�ħ��.�/ß* �'ħ��Ā'ß�'+*1�! !*��ÿ&����.Þ�ş�!)6ħ��õ*0č.'ŀ�9A@;š��1�
0!)�0ħ'���Ā(ß'��(0ß* ��0�.0ßĀß(��ħ(!�!'�"ħ()(!. ħ.Ł�

� �(�.� �5*ß� 6�)�* �� +.� ��5�Ā�5�*� $�('ß*� � �*ß*� /1* 1Ô1� ħ)-
'¹*�2!�/ß*ß.(ß(ß'(�.� ¹$ħ(ħ* !�'1. 1'(�.ß� ßĀ��'�,�(ß�2!�#õ.!�!�'+.1*)1Ā�
ħ(ħĀ'ħ(!.���Ô(�)ß* ��"ħ()(!.!�)!'¹*�+()1Ā(�. ß.ŀ �Č' ��Č' � ş�!'ħ�|'0!*ŀ�
:888šŀ�	 � !Ħ(�� ).Ħ)�şß2�*Ã��+.1õ*čŀ�:89@šŀ���)'Þ�� )Ħ5�ş��.$�*��()�/ŀ�
9A?<šŀ�� 5�-Þ(�� -( -� )��'.0)� şN!0ħ*� �.�)�*�!5ŀ� 9A?8šŀ�� -4Č5Č)� �
�Ħ-�� ' &�ş�.$�*��'/+5ŀ�9A?<šŀ��������*)�� � �ş�!)�(�	õ6č0+'ŀ�9AA:š��$¹-
(ħ$�6ß. �� � �(�. ��5�Ā�5�*� ħ*/�*(�.ß*�)!'¹*ß*� �5�00ß'(�.ß�2!�#!0ħ.ħ(!-
.ħ5(!�'1. 1'(�.ß�ħ(ħĀ'ħ(!.�#!*!(ħ* !�+'1*��ħ(ħ.Ł��1�"ħ()(!. !�� � �*�'�Ã�*�
5+'01.Ł�� �5��#!(!*� !�0!'.�.� õ*!�!Ôħ*ħ��ħ(!.!'�õ0!'ħ(ħÔħ�0!�.č�!�!0)!'�
ħÃħ*�#!(ħ.Ł��� ��-*�Ħ).*)�� �5�� ��č0+,ħ'� !Ôħ( ħ.Ł��)���+Ô.�"5�*ß*�'� !.�
+( 1Ô1� !5ħĀħ*ħ� +Ô.1(�5���'�Ā!'ħ( !ŀ�� �ŀ� ħ(ħĀ'ħ(!.ħ*�5�,ß/ß*ß��!(ħ.(!5!*�
�ħ.�1*/1. 1.Ł��1�0!)�0ħ'�5�,ß��5*ß�6�)�* ��"�*0!6ħ�2!�!#6+0ħ'�� ���*-
(�0ß(�.ß*�� ��'�5*�'(ß'�!0)!'0! ħ.Ł�� � ��5�Ā�5�*(�.ß*�!(� !Ô)!)ħĀ�2!�
�*�'�.� �*�"�.'(ß�õ0!'ħ(ħÔħ��*�'�.�(ß(�.ß��1�!#6+0ħ'� č*5�5��Ã�Ôß.)�'0�-
 ß.Ł��Ħ��ČÂČ&��4'Č'�� . ' .Ħ�ş!.!)��!.!*ŀ�:89<š��1�0č.!��!*6!.��ħ.��*(�0ß�
5�,ß/ß�#õ/0!.)!'0! ħ.Ł�

� ���1�#!*!(�0!)�0ħ'�'�0!#+.ħ(!.� ßĀß* �� ��'1((�*ß()ßĀ0ß.Ł�|.*!-
Ôħ*ŀ�'�ÃßĀß*�6+.�+()�/ß�*! !*ħ� ħ(!��*(�Ħ' -Ħ) �ČÓČ)Č� ş�1.�0��)ħ.��.!*�
2!���(ħ,��.0č.'ŀ�:898šŀ��Ħ)�� ş�!*+(��õ*)!6ŀ�:898š�#ħ�ħ�'+.'1�"ħ()(!.ħ*!ŀ��
/1* 1Ô1� +Ô�(�#č6!((ħ'(!.���'�)ß* �*�MÞ'"Þ)�� -.#�) ł����� ş�)ħ(�N!-
0ħ*ŀ�:89=š�5�� ��� )Ħ5�1 ��Č) ÿ� ş��.ßĀ��!*#!ŀ�:89@š�#ħ�ħ� "ħ()(!.!�)!'�*�
+()�'0� ß.Ł��

N�(ßĀ)�*ß*��1* �*� /+*.�'ħ� 'ß/)ß* �� .+�ħ*/+*� !��*(�0ß/ß*��õ.-
*!'�+(�.�'�����)�ş�/)�*��! !*ŀ�9A?;šŀ�č0+,ħ'�� ��)+0ħƝ!.ħ*ħ�ħ*�!(!)!'�
ħÃħ*�Ada ş�č.!55���1.1ŀ�9A@@šŀ�!Ô(!*�!�2!�"�*0!6ħ�)!'¹*ß�+(�.�'�� �5ß�0�.-
0ßĀ)�'�ħÃħ*��Ħ��ČÂČ&��4'Č'�� . ' .Ħ� ş!.!)��!.!*ŀ�:89<š� "ħ()(!.ħ� !0�5(ß�
+(�.�'�0�.0ßĀß(���'0ß.Ł5 

=� ��6�.(�.ß*��č.'ħ5!ƍ !'ħ� � �(�.� 2!� !0*ħ'�)!/!(!5ħ� !(!� �(�*� "ħ()(!.ħ� ħ*�!(!5!*�
5�6ß)��Ā�)�/ß* ��+(�*��ħ.�Ã�(ßĀ)�/ß��1(1* 1Ô1�2!��1�'+*1�"�.'(ħ��ħ.�0!+.ħ'�
�(05�,ß5�� �5�* ßÔß�ħÃħ*��1�0!)���1.� �'ħ�0�.0ßĀ)�*ß*� ßĀß* ���ß.�'ß()ßĀ0ß.�Ł
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�.Āß0(ß'(�.ß*�2!��.Āß(�Ā)�(�.ß*��!'¹*ß��(�.�'��č.'ħ5!��ħ*!-
)�/ß* ��� ��

� �(�.�ħ*6ħ2��2!�/č.#č*č*ŀ�0!$ ħ0�2!�ħĀ#�(ħ*ŀ�!Ô(!*�!�2!�'+.'1*1*�$161.-
/16� ħ(ħĀ'ħ/ħ* !*�  +Ô�*� �*(�)(�.ß5(�� �č.'ħ5!� /ħ*!)�/ß* ��  �� �*(�0ß*ß*�
)!'¹*/�(� 1*/1.(�.ß*ß*� �*(�0ß5�� *!� #ħ�ħ� ħ)'¹*(�.� /1* 1Ô1*1� 2!� $�00��
)!'¹*/�(�0�/�.ß)ß*��*(�0ß�ħÃħ* !�*�/ß(�,+(ħ0ħ'��ħ.�/õ5(!)!� õ*čĀ0čÔč*č�
#õ.č*č.�'ß()ßĀ0ß.Ł��!Ãħ(!*�"ħ()(!. !�� ��$!)!*�$!)!*�$!.�6�)�*��*�'�-
.�5��'�.Āß�'+*1)(�* ß.ß(�*��ħ.��+Ô.�"ħ��õ(#! ħ.Ł�	õ'0č.'ƍ!�#õ.!�Ƈ�ħ.�� ��
+.0�)ßŀ�'!* ħ/ħ*ħ��!(ħ.(!5!*ŀ� ßĀ�.ß5��'�,�(ß(ß'ŀ�'!* ħ/ħ5(!�/ß*ß.(�*)ßĀ(ß'ŀ�
 1.�*�6�)�*��ħÃħ)ħ�#ħ�ħ�õ6!((ħ'(!.ħ5(!�Ƌ ßĀ�.ß*ß*ƍŀ� ßĀ� č*5�*ß*�'�.Āß0ß ß.Ɖ�
ş:89:ŀ�/Ł�9?9šŁ�� ��/+/5+(+&ħ'ŀ�,+(ħ0ħ'�2!�'č(0č.!(�#č�č*č��1��*�'�.��'�.Āß0-
(ßÔß* �'ħ�)!0�"+.(�. �*��(ß.Ł���*ß)ß*ß*� +Ô�/ß�#!.!Ôħ� !�� ��'�.Āß0(ß'(�-
.ß*�)!'¹*ß�+(�.�'��*(�0ß(�. ��5!.��()�'0� ß.Ł���Ā'���ħ.� !5ħĀ(!ŀ�� ���*(�-
0ß5��'!* ħ*ħ�'!/'ħ*�'�.Āß0(ß'(�.�č6!.ħ* !*�'1.)��+(�*�Ôß�/1*�.Ł��ħ()(!.-
 !� !�� ���*(�0ß�ħÃħ* !'ħ�5!.ħ*ħ��*�'�.� ��+(�*Ś+()�5�*�č6!.ħ* !*�ħ*Ā��
! !.Ł�ß/���/ß�� ��/!Ãħ(!*�"ħ()(!. !�*!�+( 1Ô1�ħ(!� !Ôħ(��*�'�.� ��*!5ħ*�
+()� ßÔß�*!5ħ*�!'/ħ'�5�� ��"�6(��+( 1Ô1�ħ(!�'!* ħ�0�*ß)ß*ß�+(1Ā01.1.Ł

�č.'ħ5!� /ħ*!)�/ß* �� � �� $!.� 0č.� '�.Āß0(ßÔß*� �Āß.ß(ß'� #õ/0!.ħ/ħ*!�
)!'¹*�+(1Ā01.)�'0� ß.Ł�����)�6!*#ħ*�2!�Āß)�.ß'��ħ.�'ß6�+(�*��(!2�ş	č(-
Ā!*� �1�ħ'+Ô(1š� ħ(!� ����/ß5(�� �.�/ß*�� #ħ.!*� '� ß*�5č6č* !*� !2ħ* !*�2!�
Ā!$ħ.�$�5�0ß* �*�16�'(�Ā�.�'��ħ.�� � ��0!'���Āß*��/č*#!.�ħ(ħ'�5�,�.�'�
#!Ãħ*!*��(ħƍ*ħ*�ş� ħ.�j*�*ß.š��Ā'ß*ß�'+*1��(ß.Ł��(!2��.'� �Ā(�.ß5(������*�
+(�.�'�� (�* ß. ßÔß��(ħƍ5ħ���Ā0�*�Ãß'�.���Ôß*�� �ħ.��ħ.�ħ  ħ�5��#ħ.!.Ł���-
��*ƍß�ħ'*��!00ħ'0!*�/+*.�� ��+*1*(�� �(#��#!Ã!.Ł��1*1�$�6)! !)!5!*��(ħ�
�(!2ƍħ� '�Ãß.ß,� � �/ß*��#!0ħ.ħ.Ł�� � ��*!".!0�2!� '+.'15(����Ā(�5�*� ħ(ħĀ'ħ-
(!.ħ� �Ā'(�� �ħ0!.Ł� �ħ.� -*�Ħ).*)�� � �*(�0ß/ß� +(�.�'� +'15��ħ(!�!Ôħ)ħ6�����)�
"ħ()ħ* !�'� ß*�2!�!.'!'�'�.�'0!.(!.(!��! !*��1(�*�'�.Āß0(ß'(�.�'�.�'0!.(!.�
0�.�"ß* �*�/õ6(!ŀ�#õ./!(�+(�.�'�2!�'1.#1�5+(15(��"ħ()�ħÃħ* !�/ß'�/ß'�0!'.�.-
(�*ß.Ł���1�'�.Āß0(ß'(�.����(+�9ƍ !'ħ�#ħ�ħ�/ß*ßƝ�* ß.ß(��ħ(ħ.Ł�

�*�'�.� �*�#!(!*��(!2ŀ��(ħƍ5ħ�"ħ()ħ*�� ß* �*� ���*(�Āß(���Ôß�č6!.!�
5���*ħ�+()�'(�ŀ�'����+()�'(�ŀ�)! !*ħ5!00!*�*�/ħ�ħ*ħ��()�)ßĀ�+()�'(��
/1Ã(�.'!*ŀ�'!* ħ*ħ��*(�0ß�!2.!*ħ* !�)! !*ħ�+(�*�+(�.�'�'+*1)(�* ß.)ßĀ�
+(1.Ł��1� �� "ħ() !'ħ� ħ'ħ��ħ*/ħ5!0��.�/ß* �'ħ� 0č)�'�.Āß0(ß'(�.ß�)! !*ħ�2!�
)! !*ħ� +()�5�*ß*� �(0� ��Ā(ß'(�.ß� $�(ħ* !� �ħ.� �*(�)�  ħ6ħ/ħ� +(�.�'� /1*�.Ł�
�+(�5ß/ß5(��� ��ħ(!��*�'�.��'�.Āß0(ßÔß��1�"ħ() !�)! !*ħ5!0�!'/!*ħ* !�Ā!-
'ħ((!*)!'0! ħ.Ł��1�*! !*(!�����)�"ħ()ħ* !'ħ�� ��)+ !.*(!Ā)! !*�2!�'�-
,ħ0�(ħ/0(!Ā)! !*� +Ô�*�'+(!'0ħ"�'�5#ßŀ��.61�2!�Ãß')�6(�.ß*�Ã�0ßĀ)�/ß*��
)!'¹*�+(�*��ħ.��*(�0ß�õÔ!/ħ�+(�.�'�+'1*��ħ()!'0! ħ.Ł��+ !.*ħ0!�2!�)+-
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 !.*(ħ'0!*� +Ô�*�'�5#ß(�.�� ��2!��*�'�.��ħ'ħ(!)ħ* !�51'�.ß �'ħ�0��(+ ��
/ß.�(�*)ßĀ0ß.Ł��ħ()�)+ !.*�+(�*ß�'+*1Ā�*ŀ�$�00���+Ā�'+*1Ā�.�'�#č.č(0č�
5�.�0�*�ş�(!2ƍħ*�/č.!'(ħ�'+*1Ā)�/ß*��'�.Āß��(ħ�/!//ħ6(ħ'�ħÃħ* ! ħ.šŀ�+51*-
��6�2!�5�(�*�ß�+(�*�2!��1*1�!Ô(!*�!�$�(ħ*!�#!0ħ.!*�ş�(!2�'!* ħ/ħ*!�¹Āß'�
+(�*� �.'� �Āß*ß*� �.���/ß*ß� 1Ã1.1) �*� �0)�/ß*ß� ħ/0!.ŀ� /+*.��  �� Ƈ.�)��
*40)�4�+/Þ(Ɖ�  !.šŀ� �*�'�.� �*�#!(!*�2!� � �5��5���*ħ(ħ'� #õ6č5(!� ��'�*�
'�(���(ß'(�.�ş'�),�!/*�/ß* ���(!2�2!��.'� �Ā(�.ß�č/0�č/0!�5ßÔß*�$�(ħ* !�
+01.1.ŀ�!Ô(!*ħ.�2!� �*/�! !.(!.š�+(�.�'�0�.ħ"�! !.Ł�|0!�5�* �*�)+ !.*�2!�
)! !*ħ�+()�5�*ß�5�*ħ�5���*ħ�+(�*ß�)+ !.*(ħÔħ*�5�.�00ßÔß�Ã!(ħĀ'ħ(!. !*ŀ�
ħ'ħ5č6(č(č'(!. !*ŀ�#č2!*/ħ6(ħ'(!. !*�'�Ã�*ŀ� ħÃ'ħ�5!.ħ*!�Ã�5ß�0!.�ħ$�! !*�
����*� Ã�5�  !)(!.'!*� #õ/0!.ħ(ħ.'!*ŀ� ş�. ßĀß'� '1.#15(���(!2� 2!� �.'� �Ā-
(�.ß� ħÃ'ħ� ħÃ!.'!*ŀ� 5!*ħ !*� č.!0ħ)� �.�Ã(�.ß5(�� '�5 ! ħ()ħĀ� )č6ħ'0!*/!�
ħ*/�*��! !*ħ* !*�Ãß'�*��$!*'(ħ�/!/(!.(!ŀ�ß/(ß'(�.(��)č6ħ'�5�,�*�ş�. ßĀß'�
'1.#15(�� õ*!)ħ*�.+�'�)č6ħÔħ� ħ(!�Ãß(#ß*��� �*/�! !*��(!2�2!��.'� �Ā-
(�.ß* �*�'1Ā�/!/(!.ħ�ħÃħ* !�ß/(ß'�Ã�(�*��(ħƍ5!�#!Ãħ(ħ.šŀ�Ãß(#ß*�#č.č(0č�č�'�-
(���(ß'(�. �*/��5�(*ß6(ßÔß� /!Ã)ħĀ�2!� ħ*6ħ2��)!'¹*ß�+(�.�'�� �5ß�'�Ã)ßĀ�
����*�'�.�'0!.ħ5(!�#õ./!((!Ā0ħ.ħ(ħ.Ł��ħ()��/(ß* ��� �*ß*�/1* 1Ô1�ħ)'¹*-
(�.(���*�'�.��õ6!(ħ* !�)+ !.*(ħÔ!�5õ*!(0ħ(!*��ħ.�!(!Ā0ħ.ħ�"+.)1* � ß.Ł��1�
�*(�)ß5(������)�"ħ()ħ� õ*!)ħ*��č.'ħ5!�)+ !.*(!Ā)!/ħ*ħ*�5�.�00ßÔß�0+,-
(1)/�(�.1$�$�(ħ*ħ*�2!�'+(!'0ħ"�$ħ//ħ5�0ß*�*�/ß(�5�Ā�* ßÔß*ßŀ�� ��)!0�"+.1�
ħ(!�0!)/ħ(�/0.�0!&ħ/ħ*ħ*�ħÃħ*!� �$ħ(�!0)ħĀ0ħ.Ł

&)& &3&0&7&�

Modern olmayan Modern 

*WPJP� 0FIõS�

>FGFS 2JIJSN�

)TãF� 0ÀQYÀW�

8ZXFS� 0TSZĢFS�
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�F^ ô«PN

8JXXN_QNP� ,ÀWÀQYÀ�

.XQõP� 2À_NP�

�>FQSõ_QõP� 0FQFGFQõP�
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)TãWZ� >FQFS�
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�+ !.*�+(�*ß*�0�'0ßÔß�� �ħ(!��*�./�'�����*ŀ�6!*#ħ*��ħ.�����*ß*�0!'�
2!�'ß5)!0(ħ� +Ô(1 1.Ł� j5ħ� !Ôħ0ħ)��()ßĀ�2!�)+ !.*(ħÔħ*�'!* ħ/ħ*!� /1* 1-
Ô1�ħ)'¹*(�. �*�5�.�.(�*)ßĀ��ħ.�#!*Ã0ħ.Ł��1� 1.1)1�����*ƍß*�#!Ã)ħĀħ*!�
 �ħ.� "ħ() !�'1((�*ß(�*�#!.ħ5!� õ*čĀ�/�$*!(!.ħ� ħ(!��*(�)�'�)č)'č* č.Ł�
����/ß5(��)10(1�#č*(!.ħ*ħ*�$�0ß.(�* ßÔß��1�/�$*!(!. !ŀ�����*�,ħ5�*+�Ã�-
(�.'!*ŀ�'ħ0�,�+'1.'!*ŀ�)�/� �� !./�Ã�(ßĀß.'!*ŀ�����/ß�����*ƍ��'.�2�0�0�-
'�.'!*ŀ�����/ß5(��'�.Āß(ß'(ß�ħÃ'ħ�ħÃ!.'!*�#õ.č(č.Ł��!Āħ(Ã�)ƍß*�0!)/ħ(�/0.�0!-
&ħ/ħ�ħÃħ* !�'.�2�0�0�')�*ß*ŀ�,ħ5+*��Ã�()�*ß*ŀ�����5(��.�'ß� ßĀß* ���ħ.�ħÃ'ħ�
ħÃ)!*ħ*ŀ�'ħ0�,�+'1)�*ß*�)+ !.*(ħ'(!�ħ(ħĀ'ħ(!* ħ.ħ( ħÔħ�'��1(č* !*�5+(��
Ãß'�.�'�����*ƍß*�'�Ã0ßÔß�$�5�0ß*�)+ !.*Ś)! !*ħ��ħ.�$�5�0�+( 1Ô1�ħ  ħ��
! ħ(!�ħ(ħ.Ł��1�)10(1�#č*(!.ŀ�)+ !.*(ħ'�'�5#ß(�.ß*ß*�0!)/ħ(ħ�+(�.�'��!Āħ(-
Ã�)�/ħ*!)�/ß* ���+(���'1((�*ß(�*�/�.ßĀß*ŀ�/ħ#�.��2!�ħÃ'ħ�ħÃ!*�! (( �!�/�'  
'� ß*�'�.�'0!.ħ*������2!�+Ô1(��.�/ß*��#ħ.)!/ħ5(!�/+*��1(���'�2!�����*ƍß�
� �5�ŀ��*�'�.� ��#õ. čÔč�)+ !.*(ħÔħ*�ħ'ħ5č6(č�2!�.ħ5�'¹.�0�.�"ß* �*�'�-
Ã�.�'�ħ*6ħ2�5��0�Āß5�*�5+(�1(1Ô1���Ā(�0���'0ß.Ł��/(ß* ��� ������*�ħÃħ*��ħ.�
'�ÃßĀ�2!�ħ*6ħ2��$�00��0!�.ħ0�)!'¹*ß ß.Ł�� ��5���*�ħÃħ*��*�'�.��'�.Āß/ß*-
 ��ħ'ħ*�ħ��ħ.�5�Ā�)�Ā�*/ß ß.Ł��!(!16!ƍ!�#õ.!�� �ń�Ƈ/!2ħ*Ã(!�5�� ��'�5#ß5(��
� �(�.� čĀ(!)!'ŀ��5.ß( ßÔß)ß6ßŀ�6�0!*��5.ß�+( 1Ô1)161ŀ�'ß0�(�. �*�16�'-
0�ŀ�5�(*ß6�2!�'�5ß,�+( 1Ô1)161� čĀ(!)!'0ħ.ő�2!5��/ß"ß. �*���Ā(� ßÔß)ß6ßŀ�
5!*ħ !*�5�.�00ßÔß)ß6ßŀ�5!*ħ !*���Ā(� ßÔß)ß6ß� čĀ(!)!'0ħ.ŁƉ� ş:88Aŀ�/Ł�9@šŁ�
��*ħ��!(!16!�ħÃħ*�� ��5!*ħ !*���Ā(�)�'(��!Ā��*(�)(ß� čĀč*č(!�ħ(ħ.Ł�����) 
"ħ()ħ* !�� ������*�'�.�'0!.ħ�ħÃħ*�ħĀ0!��1�5!*ħ !*���Ā(�)�*ß*�)!'¹*ß ß.Ł�

����*ƍß*�� � ��'1. 1Ô1�5!*ħ !*�0�/�.(�*)ßĀŀ�ħ*6ħ2��2!�'�ÃßĀ�č6!.ħ-
*!�'1.1()1Ā��1�ħ'ħ*�ħ(�5�Ā�)��*�'�.� �*�#!(!*ŀ�)+ !.*(ħÔħ*�5+6(�Ā)ßĀ�
0�.�Ɲ�.ß*ß*�0!)/ħ(ħ�+(�.�'�$�.!'!0�! !*��ħ.�'� ß*�0�.�"ß* �*�0!'.�.��+61-
(���'0ß.Ł��ß)�.ß'ŀ�$ß./(ßŀ�Ã+'�'+*1Ā�*��1�'� ß*ŀ�����*ß�'�* ß.�.�'�'!* ħ-
*!��Āß'�! !.�2!�/+*.�� ��+*1*(�� �(#��#!Ã!.Ł���$��õ*�!'ħ�0!�.č�!(!.ħ*!�
.�Ô)!*�����*��1�+51*��'�*�.Ł��1�ħ(ħĀ'ħ*ħ*���Ā(�.ß* ��� � ���1(1*�*�5�-
��*�ħ(!�'�.� �*�#!(!*��.�/ß* �'ħ�ħ(ħĀ'ħ�/!5ħ.�ħ5!�/õ)č.#!�ħ�2!�5!.!(�$�('�
�.�/ß* �'ħ�ħ(ħĀ'ħ5ħ�$�0ß.(�0ß.Ł�����*ß*��1�+51*��'�*)� �'ħ�/�ƝßÔß�2!��*�-
'�.� �*�#!(!*ħ*��õ5(!��ħ.�+51*�+5*�)���č.!0ħŀ�5!.!(�+(�*��)č �$�(!�! !-
�ħ()!�$�''ß*ß�'!* ħ* !�#õ.)!/ħ��1�+'1)�5ß�)č)'č*�'ß()�'0� ß.Ł��1�
+'1)�5ß� !/0!'(!5!�!'�/�$*!(!. !*��ħ.ħ� !�����*ƍß*��*�'�.� �*�#!(!*(!-
.!���(ß'�/1*)��/�$*!/ħ ħ.Ł��1�/�$*! !�� !0��/!5ħ.�ħ*ħ*�)!'¹*�2!�6�)�*�
�(#ß/ß*ß� �+6�*� �ħ.�)ħ6�*/!*� 0�/�.(�*)ßĀ0ß.Ł� ����*� /�*'ħ� ħ('!(� Ã�Ô(�. ��
0�*.ßÃ�(�.��/1*1(�*�� �'(�.�#ħ�ħ��ħ.� ħ6ħ*ħ*�č/0č*!�Ãõ'!.�2!�!(ħ* !'ħ���(ß'�
/!,!0ħ*ħ�'�"�/ß*ß*�č/0�$ħ6�/ß*��'� �.�'�( ß.�.�'���Āß*ß�!Ô!.�2!���(ß'(�.ß�+�
/ß.� ���5�'0��+(�*�2!��! !*/!(�+(�.�'�����*�č6!.ħ* !�$¹'ħ)ħ5!0�'1.���'�
Ā!'ħ( !�'� .�&��5!.(!Ā0ħ.ħ()ħĀ��*�'�.� �*�#!(!*!�/1*�.Ł�
�00���5�'(�.ß-
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*ß*�1�1*���ß.�'�.�'�'�Ã�.Ł���*'ħ�ħ('� !"��#õ. čÔč��ħ.�0č.(!���.ßĀß'�+()�'�
ħ/0!5!*��)���5*ß� 6�)�* ��'+.'�*ŀ� '�Ã�*� Ƈħ('!(Ɖ� �ħ.� ��*(ß� #ħ�ħŁ��+ !.*�
�*�'�.� �*�5���*ħ�+(�.�'�0�/2ħ.�! ħ(!*�� �5��#!(!*��(!2� !�-*�Ħ).*)��  
5�6ß*ß* ��/ß'Ã��#õ.č( čÔč�#ħ�ħŀ�)! !*ħ(!Ā0ħ.ħ�ħ��ħ.�#õ.!2�č/0(!*ħ.Ł��! !-
*ħ�2!�č/0č*�#õ. čÔč�'!* ħ� !Ô!.�2!�'č(0č.!(�'+ (�.ß*ß�� �5���ħ(ħ*Ã/ħ6�!�
 !�+(/���Āß(�)�5��Ã�(ßĀß.Ł��!/!(��ÃħÃ!'(!.�0+,(�.�2!�/�'/ß(�.��'+5�.Ł���0!*�
 +Ô�*ß*� ħÃħ* !�+(�*�2!�$!.� 0�.�"ß�ÃħÃ!'�2!�5!Āħ((ħ'(!.(!�'�,(ß�+(�*�����*�
�1*��/ħ*ħ.(!*ħ.�2!�2�6+(�.ß�'ß.�.Ł��ħ*ħ.(!*)!/ħ��*�'�.� �*�#!(!*�)! !-
*ħ*ħ*� +Ô�5ß�!2�ħ((!Ā0ħ.!.!'� !'+.�/5+*�)�(6!)!/ħ�5�,)�5��Ã�(ßĀ)�/ß*-
 �*�'�5*�'(�*ß.Ł���Ā'���ħ.�õ.*!'0!�����*��(!2ƍ!�#ħ5)!/ħ� ħÃħ*��ħ.�Ā!5(!.�
2!. ħÔħ* !��(!2� 1.1)1��Ā�Ôß(�.�2!� Ƌ(�Ó�-��&��Þ)Þ)���ô)�Č(Ŀ�# -#�'� �
�0-���)�&Þ4�! /���'*.0)��"Ħ� � ÓĦ(ƌ� !.Ł��5*ß�2�6+(�.��/ß'ßĀ0ß.ß(�*�ÃħÃ!'(!.�
õ.*!Ôħ* !�+( 1Ô1�#ħ�ħ��1�õ.*!'0!� !� +Ô�(�5�Ā�)�ħÃħ*�#!.!'(ħ�2!�5!0!.(ħ�
+(�*�)�(6!)!�)! !*ħ�2!�)+ !.*�5�Ā�) ���*��'�!Ô(!*�!�*!/*!/ħ�+(��ħ(ħ.Ł�
�+ !.*�5�Ā�)�5!0!.(ħ�+(�* �*� �$��"�6(�/ß ß.�$!,Ł��1�#!.Ã!'0!*� !�#õ-
.č* čÔč�'� �.�)�/1)��ħ.�!5(!)� !Ôħ(��'/ħ*!�'č(0č.�2!� +Ô���.�/ß* �'ħ�
,+(ħ0ħ'�'�.Āß0(ßÔ��ħĀ�.!0�! !.Ł��1�#ħ�ħ�/�$*!(!.(!�/� !�!�� �ő�*�'�.��'�.-
Āß0(ßÔß�õ6!(ħ* !�)+ !.*�2!�)+ !.*�+()�5�*�0�*ß)(�*)�6��5*ß�6�)�* ��
�.�(�.ß* ���ħ.�ħ'0ħ �.�ħ(ħĀ'ħ/ħ� !�0�/�.(�*)ßĀ�+(1.Ł���'�0��1�ħ'0ħ �.�ħ(ħĀ'ħ/ħ�
"ħ()ħ*�/+*1* �� !ÔħĀ!�!'�2!��*�'�.� �*�#!(!*��(!2�� �*ß*� !.ħ*(ħÔħ*ħ�2!�
/1* 1Ô1�ħ)'¹*(�.ß��*(�5���'0ß.Ł�

Ada "ħ()ħ* !�� ��'�Ãß/ß*�)!'¹*ßŀ��ħ.�*!2ħ�č0+,ħ'�� ��+(�.�'��*(�-
0ß ��5!.��(ß.Ł��ħ()ŀ��/!.� ş�č.'�*��+.�5š�'�.�'0!.ħ*ħ*�161*�5ß((�. ß.��5.ß�
5�Ā� ßÔßŀ� .!//�)� +(�*� 2!� Ā!$ħ.� $�5�0ß* �*� �1*�(�.�'� � � �� 5�Ā�)�5��
��Ā(�)ßĀ�'+��/ß�ş�10'�5��6ħ6š�ħ(!�$!/�,(�Ā)�/ß�č6!.ħ*!�'1.1(1 1.Ł��/!.ŀ�
��Āß* �*��!.ħ�5�Ā� ßÔß�5!. !*��5.ß()�'�ħ/0!)!)ħĀ�2!�'ß6ß�ħ(!��ħ.(ħ'0!�Ā!-
$ħ. !�'�()ßĀ0ß.Ł�N�(ßĀß,ŀ�0!'���Āß*��'ß6ß*ß��č5č0!*��/!.ŀ�'ß6ß*ß*�#!(!�!Ôħ�
ħÃħ*��(ß*���'��ħ.�'�.�.ß�2!.ħ.'!*�!Āħ�ħ(!�'+*1Ā)�'�ħ/0!.ŀ��1*1*�ħÃħ*�� �-
5��#ħ0)!5!�'�.�.�2!.ħ.Ł��1�2!/ħ(!�ħ(!�5ß((�.�/+*.��5!*ħ !*��ħ.��.�5��#!(!*�
Ãħ"0��.�/ß* ���č5č'��ħ.�$!/�,(�Ā)����Ā(�.ŀ��1�$!/�,(�Ā)��� ��2!��*�'�.��
ħ'ħ(!)ħ*ħ*�'�.Āß0(ß'(�.ß�č6!.ħ* !*�ħ(!.(!.Ł��1�'!6�� �5��#ħ !*ŀ�����)ƌ �-
'ħ�#ħ�ħ�)! !*ħ5!0(!� ħ(ħĀ'ħ/ħ*ħ� 0�)�)!*�'!/)!)ħĀŀ� /� !�!��.�5��)!/�"!�
'+5)1Ā�2!�)! !*ħ5!0�ħ(!�ħ(ħĀ'ħ/ħ* !�ħ,(!.ħ�2!�'+*0.+(č�'�.Āß�)!'¹*�+(�*�
� � ��'!* ħ�!((!.ħ*!��()ßĀ0ß.Ł�����)�"ħ()ħ* !�+( 1Ô1�#ħ�ħ�'� ß*�2!�!.'!'�
+(�.�'��ħ/ħ)(!Ā0ħ.ħ(!*�� ��2!��*�'�.��'�.Āß0(ß'(�.ß����(+�:ƍ !'ħ�#ħ�ħ�/ß.�-
(�*��ħ(ħ.Ł

Ada "ħ()ħ* !ŀ�"ħ()ħ*�Ã!'ħ( ħÔħ�9A@8ƍ(!.� õ*!)ħ�#!.!Ôħŀ�����)�"ħ()ħ*-
 !'ħ�#ħ�ħ�)+ !.*(ħÔħ*�2!�'�,ħ0�(ħ/0(!Ā)!*ħ*�/�*�ß(�.ß�2!� 0+,(1)/�(� .1$�
$�(ħ�č6!.ħ* !�5�.�00ßÔß�#!.ħ(ħ)(!.�0�.0ßĀß()�6Ł��.0ß'��1�'��1((!*ħ()ħĀ��ħ.�
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/č.!Ã0ħ.Ł�� �ŀ�����)�"ħ()ħ* !'ħ�#ħ�ħ�)+ !.*�+(�.�'�0!)/ħ(�! ħ(!*ħ*� !Ôħ-
Āħ)�  õ*čĀč)�)!'¹*ß* �*� Ã+'ŀ� $¹(ħ$�6ß. �� '��1((!*ħ()ħĀ� �ħ.� /č.!Ã0!*�
�ħ.!5!� '!* ħ� � ß*�� '�ÃßĀ� ħ)'¹*(�.ß*ß� /1*�*�)!'¹* ß.Ł��*�'�.�5�� � �-
*ß*�5õ*!(00ħÔħ�!*��č5č'�!(!Ā0ħ.ħŀ�$!.�Ā!5ħ*ŀ� /�*�0ß*��ħ(!ŀ�,ħ5�/�� ħ(ħĀ'ħ(!.ħ�
 +Ô.1(01/1* ��5č.č0č( čÔčŀ�5+6ŀ�Ãß'�.�ß�2!�(č),!*�'�(���(ß'(�.���)!'�*�
+()�/ß ß.Ł�� �� ħ/!�����)� "ħ()ħ* !'ħ�#ħ�ħ�5���*(ßÔß*�2!� +Ô� ��5�Ā�)ß*�
)!'¹*ß� !Ôħ(�0�)�0!./ħ*!�ħ(ħĀ'ħ(!.ħ*�5!*ħ�"+.)(�.�'�6�* ßÔß�č0+,5��)!'¹-
*ß�+(�.�'�0�/�.(�*)ßĀ0ß.Ł�

�5.+*ƍ�� #õ.!ŀ� Ƈ� �(�.� ħ*�0(�� õ6!.'� 6ħ$*ħ*� 0!)/ħ(ħ ħ.(!.Ɖ� ş�'0�.�*�
�.ħ*'(+3ŀ�:898ŀ�/Ł�9;8šŁ��1�*! !*(!�� �(�.�č0+,5�(�.��2!�1Ã/16��1��'/ß6�
0�$�55č((!.!� �Ãß'�)!'¹*(�.� +(�.�'� 'č(0č.!(� '+ (�.� 0�Āß.(�.Ł�Nč*'č� �+Ô-
.�"ħ� /ß*ß.(ß(ß'(�.ß�  +(�5ß/ß5(�� � �(�.ß*� '!*0/!(� �ħ.� 5ßÔß*��  õ*čĀ)!5!�!Ôħ�
2�./�5ß)ß��1(1*)�'0� ß.�şN�*'�5�ŀ�:89>ŀ�/Ł�9<šŁ�� �(�.ß*�'č.!/!(�/!.)�-
5!*ħ*�2!�ħ(!.ħ�0!'*+(+&ħ*ħ*�/�( ß.ß(�.ß* �*�ş
�5ŀ�:88>š�'+.1*�.�'�'!* ħ*ħ�
2�.�! !*�'+Ā1((�.ß�č.!0)!�2!�0!'.�.�č.!0)!�,+0�*/ħ5!(ħ*!�/�$ħ,�+( 1'(�.ß�
0�$�55č(�! ħ(ħ.Ł��1.� �*�$�.!'!0(!ŀ�� �(�.�)10/16�)1$�(ħƝ!.ħ�'!* ħ(!.ħ-
*!�Ã!')ħĀŀ� +*(�.��5!*ħ !*�)!'¹*/�(�2�.+(1Ā�+(�*�'(�.ß� 0�*ß)ßĀ0ß.Ł�Ada 
"ħ()ħ* !�#õ. čÔč)č6�� �� �*�'�.�*ß*�)10/16�)1$�(ħ"ħ� +(�*�'�.�'0!.!�
5!*ħ !*�5�Ā�)ß� õ.#č0(!)!�+(�*�Ôß� /1*�.Ł�� �5�� �*�'�.� �*�#!(!*�'�-
 ß*ß*� ħ/!�����)ƍ �'ħ�#ħ�ħ� !$(ħ(!Ā0ħ.ħ()!/ħ� /õ6�'+*1/1� !Ôħ( ħ.Ł��*(�0ß*ß*�
�1��ħÃħ) !�0�/�.(�*)�/ß* �� õ*!)ħ*� !2(!0� !/0!'(ħ�2!�'+*0.+((č�"!)ħ-
*ħ6) !*�õ.#č0/!(�ħ'ħ*�ħ� �(#��"!)ħ*ħ6)!�#!ÃħĀ� õ*!)ħ�+()�/ß�.+(�+5*�-
)ßĀ0ß.� !*ħ(!�ħ(ħ.Ł�

&)&� &3&0&7&�

>ÀPXJP�XFSFY� 1ÀRUJSQNP�

*WPJP 0FIõS

'FGF Anne

8FSFY� 8FSFY�UN^FXFXõ�

-JWPJXNS�GNWGNWNSN�YFSõIõãõ��XFRNRN�� >T_QFĢRõĢ�PFQFGFQõPQFW�N«NSIJ�^FQSõ_QõP�

0NĢNSNS�PJSINSJ�IºSRJXN� 0NĢNSNS�GFĢPFQFWõ�NQJ�^FWõĢRFXõ�

2ÀXYFPNQ�J[� &UFWYRFS�

5F^QFĢRFP� �õPFWHõQõP�

&YQFW &WFGFQFW

9FGQT��
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�*�Ħ).*)�� �"+.)1* ��� ���*(�0ß/ß�+(�*�9A?8ƍ(!.ħ*�)+ !.*(ħ'�'.ħ6-
(!.ħ*ħ*�0!)/ħ(�! ħ( ħÔħ�����)�2!�č0+,5����6(ß�� ���*(�0ß/ß�+(�*�9A@8ƍ(!.ħ*�
)10/16�)1$�(ħƝ!.ħ� ħÃħ*� 5!*ħ !*� 5�Ā�)� /1*�*�Ada� "ħ()(!.ħ* !*� /+*.��
:888ƍ(ħ�5ß((�.ß*��č.'ħ5!�/ħ*!)�/ß* �ŀ��Ħ��ČÂČ&��4'Č'�� . ' .Ħ�"ħ()ħ* !�� �ŀ�
!Ô(!*�!*ħ*� 2!� õ0!'ħ(ħÔħŀ� õ0!'ħ5!�  õ*čĀ)! !*� 0!�.č�!� !0)!*ħ*�)!'¹*ß�
+(�.�'�'�.Āß)ß6�Ãß'�.Ł�� ���1�"ħ() !�����)ƌ �'ħ�#ħ�ħ� �(#��#!Ãħ(ħ,��Ā�Ôß(�-
*���'�5���*� !Ôħ( ħ.Ł��'/ħ*!�ħÃħ*!�#ħ.ħ(!�!'ŀ�� �(ß�+()�'�0!�.č�!�! ħ(!�!'ŀ�
� �*ß*�ħÃ!. ħÔħ�ħ(ħĀ'ħ(!.!�)č �$ħ(�+(1*���'�2!�/+*.��$ħÃ�ħ.�Ā!5�+()�)ßĀ�
#ħ�ħ��*�'�.�5��#!.ħ� õ*č(!�!'0ħ.Ł��5(č(�ş��.�$��!5*!,��� 1((�$š��.'� �Ā-
(�.ß5(���+6��� �ƍ5�� ħ'ħ�#č*(č'��ħ.�Ã!'ħ)� ħÃħ*�#!(ħ.Ł�� � �� ħ(#ħ/ħ*ħ�'!* ħ�
$�(ħ* !�*�ħ"��ħ.�Ãħ6!.�+(�*��!'ħ*�ş�*#ħ*��'5č.!'š�Ã!'!.Ł��.'� �Ā(�.ß�� �-
 �*��5.ß(ß.'!*ŀ��5(č(�� � ��'�(ß,��1�� �5ß�2!�� �(ß5ß�0!�.č�!�!0)!'�ħ/0!.Ł�
�+*.�/ß* ���1� 1.1)�+*1�'!* ħ/ħ5(!�5č6(!Ā)!5!�#õ0č.!�!'0ħ.Ł��1* �*�
'+.'�*��5(č(�� �5ß�0!.'�! !.!'��*�'�.�5��#!.ħ� õ*!.Ł���'�0�+.� ��#!Ãħ.-
 ħÔħ��ħ.�0.�"ħ'�'�6�/ß�+*1*�� � ��5�Ā� ßÔß��ħ.��5ß�1*10)�/ß5(��/+*1Ã(�*ß.Ł�
� �5���1*1�$�0ß.(�)�'�ħÃħ*� õ*!*��5(č(��.'�/ß* ���ß.�'0ßÔß��!'ħ*ƍħ*�õ(-
 čÔč*č�$�0ß.(�.Ł��1�"ħ() !�õ6!((ħ'(!�� �5��#!(!*�ħÃħ*�'ħ)(ħ'(!.��.�/ß* ��
�ħ.��'ßĀŀ�'ħ)(ħ'(!.ħ*�/��ħ0(!*!)!)!�$�(ħ�2�. ß.Ł�����*�ß5ß�0!�.č�!�!0)!�
+(�*�Ôß*ß�2!.!*�0�)� ��'ħ)(ħÔ!�,+/0ő)+ !.*�5�'(�Āß) ß.Ł��ħ() !��1� 1-
.1)1�5�.�0�*� ħÔ!.�1*/1.�ħ/!�$�0ß.(�)��2!�1*10)��,.�0ħÔħ�+(�.�'�� �*ß*�
'+*1)(�*ßĀß* ��5�0)�'0� ß.Ł��*�'�.��� �5ß�1*10)�*ß*ŀ�� �� ��'!* ħ*ħ�
$�0ß.(�)�*ß*�)!'¹*ß ß.Ł�� �5��#!(!*��5(č(�'!* ħ�'ħ)(ħÔħ* !*�/ß5.ß(�.�'ŀ�
� �(ß�õ0!'ħ�+()�5ß�0!�.č�!�! !.'!*��*ħ !*�'!* ħ*ħ�$�0ß.(�5���'�2!��*�-
'�.�5�� õ*!�!'ŀ�"�'�0��*�'�.� ��#!Ãħ. ħÔħ�'�6��ħ(!�� � ��#!Ã!*��ħ.��5ß*ß�
0�)�)!*�1*10���'�2!�$�0ß.(�)�'�ħÃħ*�� �5��#!.ħ� õ*!�!'0ħ.Ł��č0č*��1�
$�0ß.(�)�ő1*10)��ħ'ħ(ħÔħ�ħÃħ* !�'ħ)(ħ'(!.��.�/ß�#!ÃħĀ(!.�5�Ā�5���'0ß.Ł��1�
�*(�)ß5(��� ���.0ß'�*!�����)ƍ �'ħ�#ħ�ħ�)+ !.*(ħÔħ�!(!Ā0ħ.ħ.�*!� !�Ada�"ħ(-
)ħ* !'ħ�#ħ�ħ�)+ !.*(ħ'0!*��ħ.!5/!(�č0+,5��Ãß'�.ß.Ł��1� "ħ() !�� ���.0ß'�
,+/0ő)+ !.*��*(�0ß5�ŀ�$�5�(�2!�#!.Ã!Ôħ*�ħÃ�ħÃ!�#!Ã0ħÔħ��ħ.�'�5#ß��(�*ß*��
)!'¹*(ß'�5�,�.Ł��1�)ħ*2�( !��Ħ��ČÂČ&��4'Č'�� . ' .Ħ�ħÃħ* !�'+ (�*�*�'�.-
Āß0(ß'(�.����(+�;ƍ0!'ħ�#ħ�ħ�/ß.�(�*��ħ(ħ.Ł

�Ħ�čÃč'��5(č(�� . ' .Ħƍ* !�� ��ħ(!�0!)/ħ(�! ħ(!*�!.'!'�*!�����)ƍ �-
'ħ�#ħ�ħ�/�( ß.#�*��ħ.� ħ*6ħ2��ß�*!� !�Ada "ħ() !'ħ�č0+,5���.�5�*�)10/16�
)1$�(ħ"0ħ.Ł��1�"ħ() !�!.'!'�6�0!*�� �(ß ß.Ł�� � �*���Ā'��5�Ā�)��ħ()!6�
Ãč*'č�$ħÃ�� � �*�Ãß')�)ßĀ0ß.ŀ�+�5č6)!��ħ()!5!*��ħ.�� �(ß ß.Ł��*�'�.�-
*ß*�'� ß*�"+.)1* ��� �5ß�2!�� �(ß5ß�'!Ā"!0)!��.61/1�0�)�)!*�!Ô(!*�!�
�.�5ßĀß* �* ß.Ł�� ��'�Ãß(�*��ħ.�5!.� !Ôħ(�!Ô(!*ħ(!*��ħ.�5!. ħ.Ł��*�'�.�5��
 õ*čĀč�ħÃħ* !�0�Āß ßÔß�ħÃħ*��*(�)(ß ß.Ł�
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�1�čÃ�"ħ() !� !�� � ��+(�*�!.'!'ŀ��*�'�.� �*�� �5��#!(!*�2!�#!(!*�
0�.�"�+( 1Ô1�ħÃħ*�#!()!�!5(!)ħ*!���Ô(ß�+(�.�'�#!( ħÔħ�5!.!���6!*�!'(!)-
(!*!.!'���6!*�+�5!.ħ� !ÔħĀħ)!�6+.(�5�.�'�)č �$�(!�! !*�0�.�"�ħ/!�'� ß*�
+(�.�'�0!)/ħ(�! ħ()ħĀ0ħ.Ł��.'!'�� �5�ŀ��*�'�.��#!*!( !�'� ß*�"+.)1* ��
#!(ħ.Ł��1��*�'�.� �*�#!(!*�'� ß*ß*�'�.Āß0ß� +(�.�'�'+*1)(�* ß.ß(�*�� ��
2!�!.'!'��.�/ß* �'ħ�$161./16�ħ(ħĀ'ħ� ħÔ!.�'�.Āß0(ß'(�.�ħ(!��ħ.(ħ'0!�+'1* 1-
Ô1*���ħ.��*(�)� ħ6#!/ħ�+(1Ā01.1.Ł��1�*! !*(!�� ��"ħ()(!.ħ�#!*!(ħ* !��)��
�1�čÃ� "ħ()�õ6!(ħ* !� � �ő�*�'�.�� '�.Āß0(ßÔß�  ßĀß* �'ħ�  ħÔ!.� '�.Āß0(ß'(�.��
��')�'�5!.ħ* !�+(���'0ß.Ł�

�.61�2!�+.'1�

� ��$!)�'+.'1*1*�$!)��.61�2!�$�66ß*�ħÃ�ħÃ!�#!Ã0ħÔħŀ�ħ'ħ/ħ*ħ*��5.ß)ß* ��
 1.�*�2!��ħ.�ħ.(!.ħ*ħ*�2�.(ßÔß* �*�#čÃ� �(�*��ħ.� '�.Āß0(ß'�)!'¹*ß ß.Ł��1�
*! !*(!ŀ�/1* 1Ô1�+(�*�'(�.(�ŀ�$!)�'+.'1*1*�$!)��.61*1*�0�*ß)(�.ß*ß�
0!'.�.�5�,�*��ħ.��+Ô.�"5� ß.Ł�����)�"ħ()ħ* !ŀ��*�'�.�5ß�0!)/ħ(�! !*�'� ß*�
'�.�'0!.ħ*�-*�Ħ).*)�� �5�6ß*ß*ß*�õ6!((ħ'(!.ħ*!���Ô(ß�+(�.�'�ß//ß6��ħ.�� �5��
�ħ.�Ā!'ħ( !�œ�1�"ħ() !�5���*�0�.�"ß* �*�'�Ãß.ß(�.�'ő�/č.č'(!*)ħĀ�)! !*ħ�
ħ*/�*ß*�$!)��1�2�$Āħ� +Ô��$!)� !�� �5ß�0!)/ħ(�! !*�����*�'�.�'0!.ħ�'�.-
Āß/ß* �'ħ�'+.'1(�.ß*ß��.615�� õ*čĀ0č.)!�/č.!�ħ��*(�0ß*ß*� 0!)!(�+)1.-
#�/ß*ß�+(1Ā01.1.Ł�
!.�*!�'� �.�� �5��Ã+'�5�'ß*�2!��+Ô.�"ħ�+(�.�'��!*6!.�
�ħ.�5!. !�� ��'+Ā1((�.ß*ß��*(�5���'�'� �.�161*�/č.!�'�),�5�,)ßĀ�+(/�(�.�
 �ŀ� Ãč.č)čĀ�)+ !.*(ħÔħ*� 0!)/ħ(ħ� +(�.�'� �*(�0ß ��5!.� �(�*� '� ß*� � � ��
2�$Āħ� +Ô� �*�Ã+'�'+.'���'ŀ�� �*ß*�����*�ħÃħ*�'!* ħ*!�5!0!.(ħŀ�#č2!*-
(ħ'(ħŀ� !.(ħ�0+,(1�5�,ß/ß�+*�� ßĀ��'�,�(ßŀ�0č.(č�0!$(ħ'!(!.(!� +(1ŀ�5ß.0ß�ß�$�5-
2�*(�.ß*�2!�2�$Āħ� +Ô�*ß*�!#!)!*(ħÔħ��(0ß* ��#õ.č*!�!'0ħ.Ł��ħ()�� �*ß*�
'� ß*�'�.�'0!.��Ãß/ß* �*�#õ.č*)!6�0!$(ħ'!(!.(!� +(1�+()�/ß� 1.1)1*1�
$ß6(ß�6++)�ħ*Ś+10ƍ(�.(�ŀ�$ß6(ß�Ã!2.ħ*)!�2!�$161./16�'�)!.��$�.!'!0(!.ħ5(!�
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 !/0!'(!5!�!'0ħ.Ł��1�� ��ħ(!�Ã!2.!/ħ* !�'�),�5�,)ßĀ�+()�� 1.1)1�"ħ6ħ'-
/!(�+(�.�'��ħ.�"�.'(ß(ß'�#!.!'0ħ.)!/!� !ŀ�� �*ß*�0!)/ħ(ħ��ħ.�)!'¹*�+(�.�'�
�*(�0ß5��/1* 1Ô1�ħ)'¹*��1�"�.'(ß(ßÔß*��(0ß*ß�Ãħ6)!'0! ħ.Ł���'�0��1�2�$Āħ�
 +Ô� ��'+.'1(�*�#!.Ã!'(!Ā!�!'�2!��(!2��ħ.�5ß(�*�0�.�"ß* �*�/+'1(���'0ß.Ł�
�!$.ħ�Ãß'�.)�'�ħÃħ*�5ß(�*ß*�/+'01Ô1�5!.ħ�!)!*�����*ŀ�� !0���(!2ħ��č5č'�
�ħ.�$�66��/č.č'(!5!�!'�2!��.�(�.ß* �'ħ��16(�.�'ß.ß(���'0ß.Ł���*ħ�'+.'1(�*�
 +Ô���5*ß�6�)�* ���.615��2!/ħ(!�+(���'ŀ��.61�2!�'+.'1��ħ.�ħ.(!.ħ5(!�5!*ħ-
 !*��*(�)��1(���'0ß.Ł���$Āħ� +Ô��'+.'1/1�$�66�� õ*čĀ!�!'0ħ.Ł

Ada "ħ()ħ* !��*�'�.� �*�#!(!*�'� ß*�ħÃħ*�� ��$!)�'+��/ß*�� 15-
 1Ô1��Ā'�2!��.61�*! !*ħ5(!�'+.'01Ô1�2!�ß/.�.(��'�Ã)�'�ħ/0! ħÔħ�œÃč*'č�
'+��/ß5(����Ô(�.ß*ß�'+,�.)�'�ħ/0!)!'0! ħ.ő��)���5*ß�6�)�* ��'+��/ß*��
 15 1Ô1��.61�2!�õ6(!)�*! !*ħ5(!�/č.!'(ħ�õ6(! ħÔħ�2!�+.� ��+()�'�ħ/0! ħÔħ�
�ħ.�)!'¹* ß.Ł��*1*�'+��/ß*�� 15 1Ô1��.61�� � ��+()��'+.'1/1*1�0!-
)!(ħ*ħ�+(1Ā01.)�'0� ß.Ł��1�"ħ() !� !�'+.'1(�*�Ā!5�#!.Ã!'(!Ā!�!'�2!�� ��
161*�/č.!�/+*.��ħ('� !"��Ãħ"0��.�/ß* ��#!.Ã!'(!Ā!�!'�"ħ6ħ'/!(�5�'ß*(�Ā)�-
*ß*�2!�$�66ß*�)!'¹*ß�+(���'0ß.Ł�� ß*�� � �*��5.ß(ß.'!*��ħ* ħÔħ�2�,1. �*�
� �5��161*�161*���'���'�2!�� �5�� õ*)!'�ħ/0!.�#ħ�ħ�õ*!��0ß(���'�"�'�0�
�.�5��#ħ.!*� !*ħ6�� �*ß*��+Ô.�"ħ�6+.1*(1(1Ô1�+(�.�'�+*1�!*#!((!5!�!'0ħ.Ł�
�!*ħ6�� �5ß��*�'�.� �*�'+.15�*���.ħ5!.�#ħ�ħ�ħĀ(!2�#õ.!�!'0ħ.Ł��

�Ħ��ČÂČ&��4'Č'�� . ' .Ħ� "ħ()ħ* !�� ��'ħĀħ*ħ*�'!* ħ5(!ŀ�'!* ħ� +Ô�-
/ß5(��'�.Āß(�Ā)��)!'¹*ß�+(�.�'�'+.'1�2!��.6151��5*ß��* ��0�Āß.Ł��*�'�.�-
 �*�#!(!*�'� ß*ß*�� �(ß�*�ħ"�#!*�!�Ƈ�0-�4Þ�. )Ħ)�"ô5Č)' �"ô-( &�Ħ./Ħ4*-0(ŀ�
. )Ħ)�"ô-�ČÓČ)�ÿ 4Ħ�"ô-( &�Ħ./Ħ4*-0(Ɖ� ħ5!.!'�õ0!'ħ(ħÔħ�0!�.č�!�!0)!��.-
61/1ŀ�'!* ħ* !'ħ� !ÔħĀħ)(!.ħ�"�.'�!00ħ'0!*�/+*.��'+.'15�� õ*čĀč.Ł�� �(ß�
+()�'�+*1*�'+.'15�� õ*čĀ!*��.61/1 1.Ł�Nč*'č�+�)!'¹*ß� /� !�!� 0!�-
.č�!�!0)!6ŀ��ħ.�/č.!�/+*.��)!'¹*ß*��.��ß(ßÔß� ħ(!� čĀč*)!5!���Ā(�.Ł��1�
 ��+* �� ħ*�)ħ'� õ*čĀč)(!.!�5+(��Ã�.Ł���.'(ß��ħ.�$�5�0ß*�".�#)�*ß*ß�+�
� � ��5�Ā�5�*��*�'�.�(ß�ħÃħ*�� ��)!'¹*ß�õ0!'ħ(ħÔ!��Ãß(�*�#!Ãħ0�ħĀ(!2ħ�#õ-
.č.Ł�
!.�*!�'� �.���Ā(�. ���1�0!�.č�!�2!�!5(!)��(�*ß�+(�*�� � �*�'!5ħ"�
�(/�� ���*�'�.�(ßŀ�5!*ħ�'!* ħ5(!��5*� ��'�.Āß(�Ā���'�2!�'!* ħ*!�$�6�2!-
.!*�õ0!'ħ(ħÔħ* !*�'+.'�.�'�� �5ß�2!�� �(ß��Ā'ß*ß��ß.�'���'0ß.Ł�� ��$!.�čÃ�
"ħ() !� !��.61�2!�'+.'1��.�/ß* �'ħ�/ß*ß.ß��1(�*ß'(�Ā0ß.�.�'��ħ.�ħ.(!.ħ*!�
'�.ßĀ)�(�.ß*ß�/�Ô(�.Ł

��*ß ß'�2!�����*�ß�

� �*ß*�'�.Āß(�Ā)��ħ)'¹*ß�/1* 1Ô1� ħÔ!.��ħ.�'�.Āß0(ß'�ħ/!�0�*ß)�'�2!�5�-
��*�ß�+()�'0ß.Ł�� ��$!)�0�*ß ß'�$!)� !�5���*�ß�+(�*ß*��.�/ß* �� 1.�*�
!Āħ'��ħ.�)!'¹* ß.Ł�!Ā"! ħ()!/ħ*ħ*� "ħ6ħ'ħ�+(�.�'��*�'�.�5��+.�*(�� �$��
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'+(�5�+()�/ß�ő'ß5ß �*�5č.č)!5!���Ā(� ßÔß*ß6 ���ħ.�)č  !0�/+*.����Ā(�-
 ßÔß*ß6�5!.!�#!.ħ� õ*!./ħ*ħ6ő�2!��*�'�.�5��5�,0ßÔß�.!"!.�*/(�.(��0�*ß ß'�
+(�*�1*/1.(�. �*�+(1Ā)�/ß�œ0+,.�'ŀ�/1ŀ��Ô�Ãŀ�2�Łő�*! !*ħ5(!�0�*ß ß'�+(�*�
� ��)!'¹*ßŀ� �/(�� 0�)� �ħ(ħ*!)!5!�!'� +()�/ß* �*�  +(�5ß� � �(ß� +()�5�*�
$!.'!/�ħÃħ*�5���*�ß(ß'�)!'¹*ß ß.� ���5*ß�6�)�* �Ł�� ���1�*! !*(!�)1Ô-
(�'(ßÔß*�)!'¹*ß ß.Ń�$!)�5!,5!*ħ��ħ.�5!.ŀ�$!)� !��(ßĀß()ßĀ�+(�*ß*�0�*ß)(�-
.ß5(���*(�Āß(��ħ(!�!'�0�*ß ß'��ħ.�5!.Ł�

�1�0�*ß ß'(ß'�2!�5���*�ß(ß'� 1.1)1ŀ�/!Ãħ(!*�"ħ()(!. !�$!)��+Ô.�"ħ�
$!)� !� 15#1/�(�+(�.�'��*(�0ß5��!'(!)(!*ħ.Ł�����)� "ħ()ħ* !��ħ( ħÔħ��ħ.�
)!'¹* ��$�.!'!0�! ħ5+.)1Ā�#ħ�ħ�'�Ã)�5��Ã�(ßĀ�*ŀ�����*ƍß*�15�.ß(�.ß*��
'1(�'��/)�5�*��*�'�.�(ß�1Ã1.1) �*� čĀ)!'0!*�/+*��* ��'1.01(���'0ß.Ł�
����*ƍ��/�'�0(�* ßÔß* ��5�. ß)�!0)!'� ħ/0!5!�!'� "�'�0�� � �*�Ãß')�5ß�
5�*ß* ������*�+()� �*��!�!.!)!5!�!'0ħ.Ł�� ��$!.�*!�'� �.� ßĀ�.ß �*�
#!(!*ħ*��ħ( ħÔħ��ħ.�5!.�#ħ�ħ�#õ.č*/!� !ŀ�� �(ß(�.��*�'�.� �*�#!(!*!�#ħ6-
(! ħ'(!.ħ�#č6!((ħ'(!.ħ*ħ�#õ/0!.!�!'�2!��1�5+((���*�'�.��2!�� ���.�/ß* �'ħ�
ħ'0ħ �.� ħ(ħĀ'ħ/ħ�� �(ß� (!$ħ*!��+61(���'0ß.Ł�|.*!Ôħ*��Ħ��ČÂČ&��4'Č'�� . ' Ő
.Ħƌ* !�5�Ā�)��2!�5�Ā�)�5�� �ħ.��ħ(#ħ�2!��!�!.!/ħ5(!�� �(ß5��'�.Āß�č/0č*-
(č'�'1.�*��*�'�.�(ß�� �*ß*�$ħÃ��ħ(ħ*)!5!*�'+5(�.ß*ß�2!� 0!,!(!.ħ*ħ�� �(ß�
/�5!/ħ* !�#õ.!�!'�2!�� ��$�''ß* ��$!.�Ā!5ħ��ħ( ħÔħ*ħ� čĀč*č,�$ħÃ�ħ.�Ā!5ħ�
�ħ()! ħÔħ*ħ� ħ0ħ.�"� ! !�!'0ħ.Ł� �õ5(!�!� �/(ß* �� $!,� č/0!*� ��'0ßÔß� � �(ß5��
$�5.�*�'�(���'0ß.Ł

� �ŀ��1�"ħ()(!. !��5*ß�6�)�* ���ħ(ħ*!*�0�0(�.ßŀ� 15#1(�.ß��ħ(ħ*)!-
5!*�"+.)�2!��ħÃħ)(!. !��*�'�.� �*�#!(!*(!.!�/1*�.Ł�
!)!*�$!)!*�$!.�
"ħ() !�� � �� !ÔħĀħ'�0�0(�.�0�0)�*ß*ŀ� !ÔħĀħ'�$�2��Ā�.0(�.ß*��)�.16�'�(-
)�*ß*ŀ� !ÔħĀħ'�ħ*/�*(�.�0�*ß)�*ß*��*�'�.�(ß(�.�č6!.ħ* !�5�.�00ßÔß� !Ôħ-
Āħ) !*���$/! ħ(ħ.Ł��/(��.!Ã!(�5!)! ħÔħ*ħ�/õ5(!5!*��*�'�.�(ß��5(č(ŀ��Ħ��ČŐ
ÂČ&��4'Č'�� . ' .Ħƌ)� �� �5��õ6#č�Ã!Āħ0�Ã!Āħ0�.!Ã!((!.ħ�5ħ5!�!'�2!�� � �� �-
)�'�0� ß*ß*� !ÔħĀ0ħÔħ* !*���$/! !�!'0ħ.Ł�����)�"ħ()ħ* !��*��'�.�(ß�Ƈ�/(��
5!)!)Ɖ� ! ħÔħ�$�52�*�!0(!.ħ*ħ��č5č'��ħ.�ħĀ0�$(��5ħ5!�!'�2!�$�00���ħ.�/č.!�
/+*.��'!* ħ/ħ� !��1�0ħ,�5!)!'(!.�5�,)�5����Ā(�5���'0ß.Ł��/(ß* ���1�/�$-
*!(!.ħ*��(0ß* ��!#6+0ħ'�� ��(ħ0!.�0č.č*č*�!0'ħ(!.ħ*ħ�/�,0�)�'�)č)'č*-
 č.Ł�� ��$!)�0�*ß ß'�$!)�5���*�ß�+(�*�5�*ß5(���ħ.Ã+'�!#6+0ħ'�"�*0!6ħ5!�
15�.(�*�*��ħ.�)!'¹*�+(�.�'�'�.Āß)ß6�� č*5��! !�ħ5�0ß* ��"�.'(ß�õ.*!'-
(!.ħ5(!�Ãß')�'0� ß.Ł��#6+0ħ'�+()�*ß*��(0ß� !ÔħĀħ'�0�0(�.ŀ� !ÔħĀħ'�ħ*/�*(�.ŀ�
 !ÔħĀħ'�$�2��'+Ā1((�.ßŀ�'+'1�2!��ħ*/!((ħ'(!��ħ/ħ)(!* ħ.ħ(ħ.Ł��1�"ħ()(!. !� !�
0�*ß ß'�2!�5���*�ß�+()�5ß��ħ.(ħ'0!�0�Āß5�*�!#6+0ħ'(ħ'�21.#1/1� !ÔħĀħ'�0�0-
(�.(��"ħ()(!.ħ*��*(�)� ħ6#!/ħ*!�'�0ß()ßĀ0ß.Ł����
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j*6ħ2��2!��Ô(!*�!�

� ��$!)�ħ*6ħ2��$!)�!Ô(!*�!�)!'¹*ß�+(�.�'� ���.� � ß.Ł��ßĀ��'�,�(ß(ß'ŀ�
'!* ħ5(!�/ß*ß.(�* ß.ß()ßĀ(ß'ŀ� 1.�Ô�*�6�)�*��ħÃħ)ħ5(!��*�'�.�*ß*�č.!0-
0ħÔħ� /õ5(!)/!(� ,.�0ħ'(!.ħ*� 16�Ôß* �� $�00�� Ã+Ô1� 6�)�*� '�.Āß/ß* �� �ħ.�
)!'¹*�,.�0ħÔħ�+(�.�'� čĀč*č(č.Ł��1�*! !*(!� !�ħ*6ħ2��)!'¹*ß�+(�.�'� č-
Āč*č(!#!()ħĀ0ħ.Ł�� �*ß*�ħ6+(!�+(�.�'�'��1(�! ħ(!*��+Ô.�"ħ� 1.1)1�ħ*/�*��
�*��.�$)ħ*ħ�$�0ß.(�0ß.Ł�j*/�*ß*�5�Ā�)� õ*#č/č*!���Ā(� ßÔß��**!�'�.*ß�2!�
!)�.ħ5+�#č2!*(ħŀ�/ß*ß.(�.ß��!((ħ��ħ.�/151*�ħÃħ* !'ħ�� �5���!*6!0ħ(!�ħ(ħ.Ł��1�
*! !*(! ħ.�'ħ�� �*ß*�ħ*/�* ���*��.�$)ħ*!�/ßÔß*)��$ħ//ħ�5�.�00ßÔß�ħ  ħ��
! ħ(!�ħ(ħ.Ł�� �*ß*��1�ħ6+(!�2!�#č2!*(ħ�/ß*ß.(ß(ß'�$�(ħ��*�'�.�*ß*�'�.Āß�/õ5-
(!)ħ�+(�.�'�'ħĀħ5!�ħ*6ħ2��ħÃħ*�+(�*�'(�.�/1*�.Ł�� ��ħ*6ħ2�5��#!(!*ħ�'+.1.ŀ�
'+((�.ŀ�/�$ħ,�Ãß'�.Ł��)��� ���5*ß�6�)�* ��õ0!'ħ(ħÔħ�0!�.č�!�!0)!�+(�*�-
Ôß�/1* 1Ô1�ħÃħ*� !�Ã!Āħ0(ħ�!Ô(!*�!�"�*0!6ħ(!.ħ*ħ*�)!'¹*ß�+(�.�'�0�/�221.�
! ħ()ħĀ0ħ.Ł��!Ãħ(!*�"ħ()(!.��1�ħ'ħ�$�(ħ*ń�!Ô(!*�!�2!�ħ*6ħ2��$�(ħ*ħ*�'�.Āß(�Ā-
)�/ß* �*� +Ô�*�#!.ħ(ħ)�č6!.ħ*!� '1.1()1Ā01.Ł��*(�0ß�5�,ß/ßŀ�����)� "ħ(-
)ħ* !�ħ*6ħ2� ��+(�*�����*ƍß*�!Ô(!*)!5!�#!(!*��*�'�.�(ß��(!2�ħ(!��Ħ��ČÂČ&�
�4'Č'�� . ' .Ħƌ* !� '!* ħ� 'čÃč'�  č*5�/ß* ��5�Ā�5�*��!'ƍħ*ŀ� � �5ß� 0č.(č�
)��!.�(�.ß*�)!'¹*ß�+(�.�'�#õ.!*��5(č(�ħ(!�Ada�"ħ()ħ* !�'�,ħ0�(ħ/0�/�*�0�
�*(�5ßĀß* �*�'�Ã�*�.!//�)ß*ŀ�� �5��#!(!*�!Āħ��/!.�ħ(!�'�.Āß(�Ā)�/ß* �*�
 +Ô�*�#!.ħ(ħ)�č6!.ħ*!�'1.1(1.Ł�� �5���/(ß* ��!Ô(!*)!5!�#!(!*�ħÃħ*�� ��
õ5'č� ħ(!.(! ħ'Ã!� �ħ.� ħ*6ħ2��)!'¹*ß*�ŀ� ħ*6ħ2� �� +(�*� ħÃħ*� ħ/!� � �� #!.ħ !�
ħ/0!5!.!'�5�� �� ħ/0!)!5!.!'� ßĀ(� ßÔß�5�Ā�)/�(�$�6(�.ß�,.�0ħ'�!0)!*ħ*ŀ�
5�*ħ�!Ô(!*)!*ħ*�)!'¹*ß*�� õ*čĀč.Ł����ħ��1�*+'0� ��ħ*6ħ2�5��Ã!'ħ(!.!'�
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�22��+(�.�'� čĀč*č(!�ħ(ħ.Ł
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