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�!'*ħÔħ�#ħ6(!)!5!� �5�(ß� !2�)(ß(ß'�'1.#1/1*1*�*+.)��ħÃ!)�'��1(�! ħ( ħÔħ��*��
�'ß)� /ħ*!)� �� /�'(�)�'ŀ� +(�Ô�*� �ħ.� ! ħ) ħ.Ł� ��*(�0ß� /ħ*!)�/ßŀ� �.��ß/ß6� õ5'č�
�'0�.ß)ß�5�*ß(/�)�/ß*ß� /č. č.!�ħ()!'� ħÃħ*� õ*�!(ħ'(!� '!* ħ� ħĀ(!5ħĀħ*ħ� #ħ6(!)!'�
6+.1* � ß.Ł���*! !*(!ŀ� ħ !+(+&ħ�2!�/�'(�)�� ħ(ħĀ'ħ/ħ� !�#!*!((ħ'(!��1�,!./,!'0ħ"-
0!*ŀ�5�*ħ� �.��ß*� '!* ħ� ħĀ(!5ħĀħ*ħ*� #ħ6(!*)!/ħ� č6!.ħ* !*�5�,ß()ßĀ0ß.Ł��5/�� ��6ß�
õ5'č�1*/1.(�.ß*ß*�#õ.č*č.�16�5ő6�)�*ß*� ßĀß* ��0101()�5��Ã�(ßĀß()�/ß� ��!*�
�6�!�)/�5(�"*-Ħ&�Ã���(�.�'� �.�ħ !+(+&ħ'0ħ.Ł��Ħ " /Ħ&�!2.!*!��ħ0�+(�*�'ħ)ħ�'ħĀħ(!.�
5�� ��+(�5(�.ŀ���6!*��(!*ħ�,+(ħ0ħ'��)�Ã(�.(�ŀ���6!*� !�0+,(1)/�(�,/ħĀ!5(!���Ô(�*-
0ß(ß�'�*ß'/�*)ßĀ�'č(0č.!(�!Ôħ(ħ)(!.(!�Ã!.Ã!2!� ßĀß* ��0101()�'0� ß.(�.Ł�|0!'ħ5-
(!�'1.1(���'�!),�0ħ*ħ*�!*#!((!*)!/ħŀ�'+(!'0ħ"�/1Ã(�.ß*�õ.0č()!/ħ�5�� ��#!.Ã!'�
)1'0! ħ.ħ*�#ħ6(!*)!/ħ�#ħ�ħ�'�/ß0(ß�#ħ.ħĀħ)(!.�"ħ()(!. !�#!*!((ħ'(!��(�*� ßĀß�č6!-
.ħ* !*�Ã�(ßĀ0ß.ß(ß.Ł��õ5(!�!��1.�/ßŀ��ħÃħ)/!(�ş�*(�0ß� č*5�/ß*ß�Ā!'ħ((!* ħ.)!'š�2!�
.!0+.ħ'�ş)!.�'ŀ�!* ħĀ!ŀ��!'(!*0ħ�2!�'+.'1�5�.�0)�'š�ħĀ(!2(!.ħ*!�!'�+(�.�'�'č(0č.�
2!�ħ !+(+&ħ�ħ(!���Ô(�*0ß(ß�5!*ħ�#õ.!2(!.(!� +*�0ß(ß.Ł���ħÔ!.�0�.�"0�*ŀ�!'.�*� ßĀß*ß*�
#õ.č*)!6�2�.(ßÔßŀ�/ħ*!)�*ß*�'1((�* ßÔß�0č)�0!)/ħ(�'+ (�.ß*ß�'1Ā�0�*�ħ !+(+&ħ*ħ*�
 ßĀß*��Ãß')�'�ħÃħ*� !�ħ !�(��ħ.�6!)ħ*�/1*)�'0� ß.Ł��1�5õ*(!.ħ5(!� čĀč*č( čÔč*-
 !�!'.�*� ßĀß�16�5ő6�)�*ŀ��ħ.�0�.�"0�*�!#!)!*� čĀč*�!5!�$ħ6)!0�! !.'!*� ħÔ!.�
0�.�"0�*�+* �*�'�ÃßĀß*�5+(1*1� ���Ã��ħ(!*�,+(ħ0ħ'��ħ.��.�Ã�+(��ħ()!'0! ħ.Ł��1.�/ßŀ�
/ħ*!)��2!�ħ !+(+&ħ�ħ(ħĀ'ħ/ħ*ħ�5!*ħ��ħ.���'ßĀ(�� !Ô!.(!* ħ.)!'�ħÃħ*�"�.'(ß�+(�*�'(�.�
/1*)�'0� ß.Ł��1�+(�*�'(�.�Ã!2.!/ħ* !�Ā!'ħ((!*!*�Ã�(ßĀ)� �ŀ�"ħ()(!. !'ħ�#õ/0!.-
)!)!�! ħ)(!.ħ*ħ*��.'�/ß* �'ħ�,+(ħ0ħ'�2!�0+,(1)/�(�)+0ħ2�/5+*(�.ŀ�$!)�*+.)1�
0!)/ħ(�! !*��*���'ß)�5�,ß)(�.(�ŀ�$!)� !��1�*+.)(�.ß�5�,ß��+61)1*��1Ô.�0�*�
�(0!.*�0ħ"�õ.*!'(!.(!�!(!��(ß*���'0ß.Ł��õ5(!�!�"ħ()(!.ħ*ŀ�/� !�!�#õ/0!. ħ'(!.ħ5(!� !-
Ôħ(ŀ�/�'(� ß'(�.ß5(�� ��,+(ħ0ħ'��ħ.�ħĀ(!2/!((ħÔ!�/�$ħ,�+( 1Ô1*�� ħ''�0�Ã!'ħ(!�!'0ħ.Ł
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5!*�)1'0! ħ.Ł
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Abstract

�*�)�%*/0.!�)��%*!)�ŀ� %*�3$%�$� 0$!� 0!�$*%-1!�+"��+*�!�()!*0ő��/! �
�+*0%*1%05� %/� 0$!� *+.)ŀ� $% %*#� %/� �� �1/0+)�.5� ��0Ł� ��..�0%2!� �%*!)�� $�/� 0+�
$% !�%0/�"1*�0%+*%*#�0+�)�%*0�%*�0$!�%((1/%+*�+"� %.!�0�/0+.50!((%*#Ł��10�0$!���0�
+"��+*�!�()!*0��(/+�$�/��*�% !+(+#%��(� %)!*/%+*ŀ��* �0$!�Ƈ+Ƣő/�.!!*Ɖ�%/�+"0!*�
�/� % !+(+#%��((5� (� !*� �/� 0$!�2%/%�(!� /,��!ő0%)!� %*� ��Ɯ()Ł� �+)!� %* %2% 1�(/� +.�
!2!*0/��!(+*#%*#�0+�0$!� %!#!0%��1*%2!./!��.!�'!,0�+Ƣő/�.!!*��!��1/!�+"�/,!�%Ɯ��
,+(%0%��(�,1.,+/!/�+.��1(01.�(� 0!* !*�%!/��//+�%�0! �3%0$�0$!�/+�%�(�,/5�$!Ł� �*�
Ɯ()/ŀ� !(%�!.�0!�!Ƣ+.0/�0+�,.!2!*0�!),�0$5�3%0$�0$!�+0$!.ŀ�0+��+2!.�1,��+((!�0%2!�
�.%)!/ŀ��* �0+��+*�!�(�0$!�.!�(�,+3!.�+"0!*�+,!.�0!�0$.+1#$�0$!�+Ƣő/�.!!*Ł��$1/ŀ�
%*��  %0%+*�0+�%0/�"+.)�(�"1*�0%+*/�ş/$�,%*#�0$!�*�..�0%2!�3+.( š��* �.$!0+.%��(�
"1*�0%+*/�ş�.!�0%*#��1.%+/%05ŀ�/1/,!*/!ŀ�!4,!�0�0%+*ŀ��* �"!�.šŀ�0$!�+Ƣő/�.!!*�%/�
!-1%,,! �3%0$�*!3�0�/'/��+**!�0! �3%0$��1(01.!��* �% !+(+#5Ł��0�0$!�/�)!�0%)!ŀ�
0$!�%*2%/%�(!�,.!/!*�!�+"�0$!�+Ƣő/�.!!*�/,��!�,.+2% !/��*�% !�(���/%/�"+.�#+%*#�
�!5+* �0$!� % !+(+#5�0$�0�!*�+),�//!/��((� 0$!�.!,.!/!*0�0%+*�(��+ !/�1/! ��5�
�%*!)�Ł��+*/% !.%*#�0$!/!��/,!�0/ŀ�+Ƣő/�.!!*�/,��!ő0%)!���*��!���,+(%0%��(�0++(�
0$�0���*�)! %�0!� +)%*�*0�0$%*'%*#ŀ��10�%0���*��(/+��!�0$!�)!�*/�"+.�!/��,%*#�
".+)�%0Ł��$%/�/,��!�+Ƣ!./� %Ƣ!.!*0�,+//%�%(%0%!/�0+� %/�1//�0$!�.!(�0%+*/$%,��!-
03!!*��%*!)���* �% !+(+#5�".+)���*!3�,!./,!�0%2!Ł��+�1/%*#�+*�0$!/!�,+//%�%(-
%0%!/ŀ�0$%/�/01 5� %/�1//!/�0$!�,+(%0%��(��* �/+�%�(�)+0%2�0%+*/��!$%* �Ƈ*+0�/$+3-
%*#Ɖ� %*�Ɯ()/ŀ� %*�(1 %*#��+0$�)�%*/0.!�)�,.+ 1�0%+*/� .!,.!/!*0%*#� 0$!�*+.)�
�* ��(0!.*�0%2!�!4�),(!/�0$�0� %/.1,0�0$!/!�*+.)/ŀ�0+��.#1!�0$�0�Ɯ()/�$�2!���
,+(%0%��(�"1*�0%+*�%*�0!.)/�*+0�+*(5�+"�3$�0�0$!5�/$+3��10��(/+�+"�3$�0�0$!5�$% !Ł�

Keywords: �Ƣő/�.!!*ŀ�% !+(+#5�+"�$% %*#ŀ�0$!�+0$!.�+10/% !ŀ�%*2%/%�(!�.1(!.Ł



	ħ.ħĀ1

�ħ�$!(�*#!(+� �*0+*ħ+*ħƍ*ħ*� ��/�)� �Č) ÿƍħ* !� şƌ �'Ħ.. ŀ� 9A>:šŀ� "ħ()ħ*�
0!)!(� �*(�0ß/ß5(�� ħ(#ħ/ħ6� #õ.č*)!/ħ*!� .�Ô)!*� "+0+#.�"ħ'� 2!� /ħ*!)�0ħ'�
0!)/ħ(ħ*� +(�*�'(�.ßŀ� /ß*ß.(�.ß� 2!� �1� /ß*ß.(�.(�� ��Ô(�*0ß(ß� )�/1)ħ5!0(!.ħ�
č6!.ħ*!�  čĀč* č.!*� õ*!)(ħ� �ħ.� /�$*!� 2�. ß.Ń� |5'č*č*�  15#1/�(� �+Ā-
(1'0�'ħ�'�.�'0!.ħ��ħ00+.ħ��ş�+*ħ����ħ00ħšŀ�!*5�ƍ �*�$!*č6� õ*)čĀ�+(�*�
5!*ħ�'+)Ā1/1*1*�!2ħ*ħ�ħ/0!'/ħ6�!� !�+(/��6ħ5�.!0!�#ħ00ħÔħ* !� 12�. �'ħ�
�".ħ'��)�*6�.�(�.ß�ħ(#ħ/ħ*ħ�Ã!'!.�2!�!2�/�$ħ�ħ*!��1*(�.(��ħ(#ħ(ħ��ħ.�Ā!5(!.�
/+.�.Ł��2�/�$ħ�ħ�'� ß*ŀ��1.� �'ħ�,+/0!.(!. !*��ħ.ħ*ħ*��ħ.�/č.!�õ*�!/ħ*!�
'� �.�'!* ħ�5�Ā� ß'(�.ß�5!.!��ħ0�+( 1Ô1*1�/õ5(!5ħ*�!��ħ00+.ħ��/õ6�'+*1/1�
Ãħ"0(ħÔħ*�5!.ħ*ħ�õÔ.!*)!'��)��ß5(��,+/0!.�č6!.ħ* !�.�/0#!(!��ħ.�5!.ħ�ħĀ�-
.!0�! !.!'�Ƈ�1.�/ß�)ßŅƉ� ħ5!�/+.�.Ł�+)Ā1/1�5�.ß�j*#ħ(ħ6�!�5�.ß�j0�(5�*���
�ħ.�č/(1,(��Ƈ/+( �Ɖ� ħ5!��!2�,�2!.ħ.�2!�"+0+Ô.�"ß*� ßĀß* ���ħ.��(�*�ħĀ�.!0�
! ħ(!*!�'� �.�+*1�/+(��5õ*(!* ħ.ħ.�ş	õ./!(�9šŁ�Nč*'č�'� ß*ß*���$/!00ħÔħ�
2!��ħ00+.ħ�ƍ*ß*�#õ.)!'�ħ/0! ħÔħ�Ãħ"0(ħ'��/(ß* ��'� .�&ß*� ßĀß* � ß.Ł�

�1� /�$*!ŀ� õ5'č*č*� '!* ħ� ��Ô(�)ß� ħÃ!.ħ/ħ* !� 5+.1)(�*��ħ(!�!Ôħ�
ş5�Ā�)ß* ����6ß��!(ħ./ħ6(ħ'(!.�+(�*��ħ00+.ħ�ƍ*ß*��.� ßÔß�Ā!5���Ā'���ħ.�5!.-
 ! ħ.š�#ħ�ħŀ�#õ.č*!*(!�#õ.č*)!5!*�5�� ��#õ.č*0č�ħ(!�#!.Ã!'��.�/ß* �'ħ�
ħ(ħĀ'ħ5ħ�/+.#1(�)�'�ħÃħ*� !�15#1*��ħ.�6!)ħ*�/�Ô(�)�'0� ß.Ł�j)#!/!(��.�-

9� �1� Ã�(ßĀ)�ŀ� 5�6�.ß*� �*'�.�� �*ħ2!./ħ0!/ħ� �+/5�(� �ħ(ħ)(!.� �*/0ħ0č/čƍ* !� 0�-
)�)(� ßÔß��ô-Č)( 4 )��Ħ) (�ł��&.Ħ'/Ħ�1 ��'�)��ÞÿÞ)Þ)��Ħ'(��)'�/Þ.Þ�1 ��./ /ĦŐ
ÓĦ)� &Ħ�� -Ħ�ş:89@š�� (ß� +'0+.��0!6ħ* !*�č.!0ħ()ħĀ0ħ.Ł

	õ./!(�9Ń���/�)��Č) ÿƍ0!*�!'.�*�#õ.č*0č/čŁ�
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���2!�"+0+#.�"ħ'�0!)/ħ(!� �ħ.��1�0č.�õ6ő čĀč*č)/!(�/+.#1(�)�(�.ß*��+(���
5�,ß( ßÔß��Ħ)�4 /Ħ��ô-�Č(� ş�'*2Ő�+ŀ� 9A>>š�#ħ�ħ���Ā'���*0+*ħ+*ħ�"ħ()(!.ħ�
 !�#õ6�õ*č* !��1(1* 1.1(1./�ŀ��5*ß�Ā!5ħ*��1�'!6�!'.�*� ßĀß�16�5ő6�)�*2 
č6!.ħ* !*�#!.Ã!'(!Ā0ħÔħ*ħ� čĀč*)!'�)č)'č* č.Ł��*��'�/õ6�'+*1/1��"-
.ħ'��+(1*��ŀ�'+*1��1�'!6�+*0+(+&ħ'��ħ.�Ƈ#õ.č*0č*č*�$�'ħ'�0ħƉ�)!/!(!/ħ*-
 !*�16�'(�Āß,ŀ�,+(ħ0ħ'��ħ.�Ƈ/1*1(�*ß*� +Ô.1(1Ô1Ɖ�0�.0ßĀ)�/ß*�� +Ô.1�'�5-
)�'0� ß.Ł�Nč*'č��1.�/ßŀ��*0+*ħ+*ħƍ*ħ*�+ �'(�* ßÔß�2!�Ãõ6č)(!)!5!�Ã�-
(ßĀ0ßÔß�)+ !.*���0ß(ß��ħ.!5�ħÃħ*��ħ.�Ƈõ0!'ħ�)!'¹*ß ß.ƉŁ��ħ0!'ħ)�5õ*!0)!*ŀ 
�*'�0ƍ �� ��ş�-*! ..Ħ*) ł�� +*-/ -ŀ�9A?=š�'�)!.�*ß*�#õ. čÔčŚ#õ/0!. ħÔħ�ħ(!�
#õ.)! ħÔħŚ#õ/0!.)! ħÔħ�)!'�*(�.�č6!.ħ* !*��!*6!.�,+(ħ0ħ'�/+.#1(�)�-
(�.�5�,�.'!*�5ħ*!��".ħ'�ƍ5ß�)!.'!6ħ*!��()ßĀ0ß.Ł�|()čĀ�+( 1Ô1� čĀč*č(!*�
#�6!0!�ħ��.'� �Āß���2ħ ��+�'!ƍ1*�ş���'��ħ�$+(/+*š��ħ.��!(#!/!(ħ*ħ�5�,)�'�
ħ/0!5!*�5�,ß)�ß�*ħ#$0�ş��*�
!* .5šŀ�+*1*�16!5��".ħ'�ƍ ��Ã!'0ħÔħ�$�)�
#õ.č*0č(!.ħ���2ħ ƍħ*�'�.ß/ß����$!(ƍ!�ş�!**5��1*��.!š�ħ6(!00ħ.ħ.'!*��1�0č.�

:� �ħ()(!.� /� !�!� Ã!.Ã!2!� '!*�.(�.ß*ß� '1((�*�.�'�  ßĀ�.ß �� �ß.�')�6(�.Ł� 
!*č6�
/!*�.5+� �Ā�)�/ß* �ŀ� +(�5� õ.#č/č� 0�/�.(�*ß.'!*� õ5'č� !2.!*ħ*!� �ħ0� ��6ß� 1*-
/1.(�.� Ãß'�.0ß()�5����Ā(�*ß.Ł��1���Ô(�) �ŀ� !'/ħ(0)!� !�õ6č* !��ħ.� ßĀ�.ß ��
�ß.�')��ħĀ(!)ħ ħ.�2!�Ã!'ħ)�/ß.�/ß* ��Ã!.Ã!2!�5�.�0ß(ß.'!*�#!.Ã!'(!Ā0ħ.ħ(!*� ß-
Ā�.ß ���ß.�')�5(���5*ß��)����$ħ6)!0�! !.Ł��)��*!�2�.�'ħŀ� �$��Ã+'�/0ħ(ħ/0ħ'�
Ã�(ßĀ)�(�.ß*��(�*ß* ��'�(�*�!'.�*� ßĀßŀ�16�)/�(��ħ.�ħĀ(!)�+(�.�'�#õ.č(č.'!*ŀ�
! !�ħ5�0�Ã�(ßĀ)�(�.ß*ß*� �$��"�6(���Ôß.(ß'�2!. ħÔħ�!'/ħ(0)!�/�(0��*(�0ß�6�)�-
*ß5(�� ħ(#ħ(ħ� �ħ.� ! ħ)� +(�.�'� '��1(� ! ħ()ħĀ0ħ.Ł� �1�5�'(�Āß)ŀ�  ßĀ�.ß �� �ß.�')��
! ħ)ħ*ħ��ħ.��č0č*�+(�.�'� !Ô!.(!* ħ.)!5ħ�!*#!((!)!/ħ*ħ*�5�*ß* ��Ã+'�0!)!(�
�ħ.�"ħ6ħ'�'1.�(ß5(�� ��Ã!(ħĀħ.Ł��'.�*� ßĀß�2!�!'/ħ(0)!��5.ß)ßŀ�6�0!*�$!,�0�.0ßĀß-
(�#!(!*��)���(�!.0��ħ*/0!ħ*ƍß*�#!(ħĀ0ħ. ħÔħ�#!*!(�#õ.!(ħ(ħ'�'1.�)ß* �*�/+*.��
ħ5ħ�!��*(�)/ß6(�Ā�*�6�)�*�2!�16�5��5.ß)ß*�� �5�*ß.Ł��1�*! !*(!ŀ�Ã�(ßĀ)�5��
'�5*�'(ß'�! !*�0!6�Ã�(ßĀ)�/ß* �ŀ�$!)�Ã!.Ã!2!*%*��!(%.(! %Ô%�/ß*ß.(�.(��$!)� !�
�*(�0ß�6�)�*ß*���%0� č6!*(!)!(!.(!� ßĀ�.ß ���ß.�'ß(�*�õ5'č�1*/1.(�.ß�0!'��%.�
'�2.�)� �(0ß* �� �%.(!Ā0%.ħ()ħĀ0ħ.Ł� Ƈ�č)(!5!*� &-*)*/*+Ɖ� ħ"� !/ħŀ� .+)�*(�. �'ħ�
16�5ő6�)�*�5�,ß(�*)�(�.ß*ß��*(�)�'�%Ã%*��ħ'$�ħ(���'$0ħ*ƍħ*�"ħ6ħ'0!*�ħ($�)�
�(�.�'�+.0�5��/č. čÔč�&-*)*/*+�'�2.�)ß*ß*ŀ�'č)!�)�0!)�0ħÔħ* !ŀ��!(ħ.(ħ��ħ.�
!2.!*/!(�'č)!5!��ħ0�+()�/ß*��.�Ô)!*�+*1*��(0ß* �'ħ� �$��'čÃč'��ħ.�'č)!-
*ħ*�'�,/�)� ßÔß��ħ(!Ā!*(!.ħ�0�*ß)(�)�'�ħÃħ*�'1((�*ß(�*�Ƈ0č)(!5!*Ɖ�'�2.�)ß-
*ß*��ħ.(!Ā0ħ.ħ()!/ħ5(!� +.0�5�� Ãß')ßĀ0ß.Ł� �õ5(!�!ŀ� $!)�6�)�*�2!�16�)ß*� �5.ß�
�5.ß� !Ô!.(!* ħ.ħ()!/ħ*ħ*� +Ô1. 1Ô1�)�*0ß'�$�0�/ß�Ãõ6č()čĀŀ�$!)� !� ßĀ�-
.ß ���ß.�')��ħĀ(!)ħ��.�Ã0�*���Ôß)/ß6�+(�.�'�!(!��(ß*��ħ()ħĀ0ħ.Ł��*��'��1.� �ŀ�
161*��ħ.�'�2.�)/�(�0�.0ßĀ)�5��#ħ.)!'�ħÃħ*�5!0!.(ħ��(�*�+()� ßÔß* �*�0č)(!-
5!*�&-*)*/*+�5!.ħ*!ŀ�5ħ*!�!'.�*� ßĀß�)!'¹*�2!5���(�*� ßĀß�16�)�#ħ�ħ� �$���(ß-
Āß( ß'�+(1*�*�ħ"� !(!.�'1((�*ß()ßĀ0ß.Ł��)��5ħ*!� !ŀ�$!)�"ħ6ħ'/!(��ħ.�#!.Ã!Ôħ�$!)�
 !�+(�5�õ.#č/č�č6!.ħ* !*�5�,ß(�*� ßĀ�.ß ���ß.�')�(�.ß�#õ6��. ß�!0)!)!'�ħÃħ*�
16�5ő6�)�*�ħ"� !/ħ*!� !�/ß'(ß'(����Ā21.1()1Ā01.Ł���*! !*(!ŀ�)!0ħ*�ħÃ!.ħ/ħ* !�
'�.Āß(�Āß(���'�+(�*��(�*� ßĀß�16�5ő6�)�*ŀ�!'.�*� ßĀß�16�)ŀ�Ã!.Ã!2!� ßĀß�)!'¹*�
2�Ł�#ħ�ħ�"�.'(ß�'�2.�)(�Ā0ß.)�(�.��/(ß* ��0!'��ħ.�Ā!5!ŀ��Ħ " /Ħ&�!2.!*!��ħ0�+()�-
/ß*��.�Ô)!*�#õ/0!.ħ(!)!5!*��*(�0ß�1*/1.(�.ß*�ŀ��.�Ã0�*�ş'� .�&�2!�!'/ħ(0)!š�
��Ôß)/ß6��ħ.�Ā!'ħ( !�#õ* !.)!�5�,)�'�ħÃħ*�'1((�*ß()ßĀ0ß.Ł
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/+.#1(�)�(�.ß*� ��õ*č*č��Ã)ßĀ�+(1.Ł�|.*!Ôħ*��1*(�. �*��ħ.ħ* !��".ħ'�(ß�
�ħ.� !2(!0�� �)ßŀ�'� .�&ß�0�)�)!*�ħĀ#�(�!0)!*ħ*�2!. ħÔħ�#č2!*(!�č('!-
/ħ*!� �ħ.�Ã�.,ß0ß()ßĀ��ħ(#ħ(!.��'0�.)�'0� ß.Ł��1�Ã!'ħ)ħ*�5�,ß( ßÔß�/ß.� ��
��2ħ ƍħ*�5�*ß* ��+(�*����$!(ŀ�Āħ) ħ�)+2ħ+(� ��#õ.č*0č(!.ħ�ħ6(!.'!*�+��*-
(�.ß�5!*ħ !*�$�0ß.(�.�2!��1�2!/ħ(!5(!��!(#!/!(�'�)!.�/ß*ß*�#õ.ş!š)! ħÔħ�
Ã!2.!�#õ.č*0č(!.�"ħ()!�5�*/ß.Ł��!2(!0�� �)ß*ß*�5�Ā� ßÔß�5!.!��ħ0�+(�*��1�
#õ.č*0č(!.ħ*�$!.$�*#ħ��ħ.�Ã�.,ß�ß(ßÔß�+()�/�� �ŀ�Ã!'ħ) !*�/+*.�����$!(�
2!���2ħ ƍħ*�$��!.ħ*�/1*1)1*�� �ħ.�5�,0ß'(�.ß�/+$�!0�2!� �$��/+*.�'ħ��õ-
(č)(!. !�#õ.č(!�!'�+(�*�Ā+'�! ħ�ħ��ħ.�ħ �)�/�$*!/ħŀ�/� !�!�#�6!0!�ħ(ħ'�5��
 ���!(#!/!(�ħ(ħ'�!0ħÔħ5(!� !Ôħ(ŀ�$�.!'!0(ħ�#õ.č*0č(!.ħ*�#!.Ã!Ôħ�*!� !.!�!5!�
'� �.�0�.�"/ß6�0!)/ħ(�! !�ħ(!�!Ôħ5(!�ħ(#ħ(ħ�!/'ħ�/+.1(�.ß� ��5!*ħ !*�#č* !-
)!�#!0ħ.ħ.Ł��1�0!)/ħ(ħ5!0�2!� č.č/0(č'�)!/!(!/ħ5(!�ħ(#ħ(ħ� čĀč*č)/!((ħ'ŀ�
ħ*�!(!*!*���Ā'���ħ.�$�)�#õ.č*0č !�'!* ħ/ħ*ħ� �$��*!0��!((ħ�! !.Ł��1�"ħ()�
,�.Ã�/ß* �ŀ� �ħ.� '��ħ(!� �č5č�č/č5(!� ş��)!/� ��),�!((š� .õ,+.0�&� 5�,)�-
5��Ã�(ßĀ�*���2ħ ƍħ*� Ƈ/+.1�/+.�*Ɖ�/!/ħ��(�*� ßĀß* �*�#!()!'0! ħ.Ł��*��'�
�ħ.� õ*!)��2.1,�ƍ*ß*�"�.'(ß�5!.(!.ħ* !� !�5�Ā� ßÔß�ħÃħ*�+*(�.ß�#�5!0�ħ5ħ�
0�*ß5�*��ħ(#!��č5č�čŀ�'�)!.�5ß���2ħ ƍ!�Ã!2ħ.!.!'�/+.1(�.ß*ß��1�Ā!'ħ( !�
/+.)�/ß*ß� ħ/0!.Ł�!* ħ/ħ�$!,�'�)!.�*ß*��.'�/ß* �'ħ�#č2!*(ħ��(�* ��'�-
(ß.'!*�!#6+0ħ'�5!.(!.ħ*�5�� ��/�2�Ā��õ(#!(!.ħ*ħ*�ħ*/�*(�.ß*ß���'ßĀß*�)�(-
6!)!/ħ�5�,)�'0�*�Ã!'ħ*)!)ħĀ�+(�*���2ħ ƍħ*�5č6�ħ"� !/ħŀ��1�5!*ħ� 1.1)�
'�.Āß/ß* �'ħ�Ā�Ā'ß*(ßÔß*ß�2!�,�*ħÔħ*ħ�5�*/ß0)�'0� ß.Ł��)���1�/� !�!�$!.�
6�)�*�'�)!.�*ß*��.'�/ß* �� 1.�*��ħ.�#�6!0!�ħ*ħ*��ħ.��* ��#õ.č*0č5!�
#ħ.)ħĀ�+()�/ß*ß*�Ā�Ā'ß*(ßÔß� !Ôħ( ħ.Ł��1ŀ��5*ß�6�)�* �ŀ�'!* ħ/ħ*ħ�/č.!'-
(ħ� ßĀ�.ß �'ħ� Ƈħ('!(Ɖ�č6!.ħ* !*�Ƈ15#�.Ɖ�+(�.�'�'+*1)(�* ß.)�5��Ã�(ßĀ�*�
��0ß(ß� ��'ßĀß*� ���ħ.� !(!Ā0ħ.ħ/ħ ħ.Ł�Nč*'č���2ħ �#ħ�ħ� #�6!0!�ħ(!.ħ*�5�� ��
�!(#!/!(�ħ(!.ħ*�'�)!.�/ßŀ��ħ.�5õ*č5(!ŀ���0ß(ß�#õ6č*�Ƈ5���*Ɖ� ħ5�.(�. �'ħ�
0!)/ħ(�ħ(!.ħ ħ.� !Ł

�1� #õ* !.)!(!.ŀ� '+(+*5�(ħ6)ħ*� )!Ā.1(�Ā0ß.ß()�/ß* �*� � 3�. �
�Ł���ħ ƍħ*�+.5�*0�(ħ6)�!(!Ā0ħ.ħ/ħ*!�'� �.�16�*�*�Ã+'�"�.'(ß���Ô(�*0ß(�.ß�
�'(��#!0ħ.)!'0! ħ.Ł��)��/õ6�'+*1/1�/�$*!(!. !'ħ�"�.'(ß�+'1)�(�.ß�/ħ*!-
)�� �Ãß/ß* �*� �/ß(� õ*!)(ħ� $�(!� #!0ħ.!*ŀ� /!5ħ.�ħ*ħ*� ��'ßĀß* �*� /�'(�*�*�
16�5ő6�)�*(�.ß*ń��*(�0ß/�(�5�� �� .�)�01.&ħ'�ħĀ(!2(!.ħ*ħ*�5�*ß* �ŀ�ħ !+-
(+&ħ'��Ãß �*� ��0�.0ßĀ)�5���Ãß'�+( 1'(�.ß*ß�#õ/0!.)!/ħ ħ.Ł��*0+*ħ+*ħ��1�
/�$*!(!. !� �ħ6!ŀ� "ħ()(!.ħ*� õ5'č� !2.!*(!.ħ� ħ*Ā�� ! ħ(ħ.'!*� 6+.1*(1� +(�.�'�
+.0�5��Ãß'�*�2!�#!*!((ħ'(!�/ħ*!)�0ħ'��*(�0ß)��'�00ß'(�.ß�.!0+.ħ'�"�5 �(�.-
(��0�.0ßĀß(�*�Ã!.Ã!2!� ßĀß*ß*ŀ��1��ħÃħ)/!(�)�/1)ħ5!0ħ*�õ0!/ħ* !� !�)ħ/-
5+*(�.�� /�$ħ,� +(��ħ(!�!Ôħ*ħ� $�0ß.(�0)�'0� ß.Ł� �1� $�0ß.(�0)�*ß*� 2!. ħÔħ�
ħ($�) �*�$�.!'!0(!ŀ��ħ'$�ħ(���'$0ħ*ƍħ*� .+)�*�õ6!(ħ* !�5�,0ßÔß*ß� /ħ*!-
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)�5��0�Āß)�5ß� !*!5!.!'�2!��1*1��(�*� ßĀß�'1((�*ß)(�.ß*��15#1(�5�.�'ń�
Ƈ/+510��ħ.� Ƌ�ħÃħ)/!(ƍ� 5�'(�Āß)� ħ(!� �5*ß�õ(Ãč !�/+510� Ƌħ !+(+&ħ'ƍ� 5�'(�Āß)�
�.�/ß* �'ħ�'+,1'(1Ô1Ɖ�ş:889ŀ�/Ł�;;š�#ħ !.)!5!�Ã�(ßĀ��ħ(ħ.ħ6Ł�

��*! !*(!��1.� �ŀ��+Í(��1.�$ƍč*��ħÃħ)/!(�/ß*ßƝ�* ß.)�/ß*�3��!*-
6!.�0!'*ħ'� !Ô!.(!* ħ.)!(!. !*�6ħ5� !ŀ���/��(��+*ħ06!.ƍħ*�Ƈõ.��(�*Ɖß*��
�!*6!.� /,!'č(�0ħ"� 2!� Ã+'�5õ*(č�+'1)�(�.�� �$�� "�6(�� �Ôß.(ß'�2!.ħ(!�!'-
0ħ.Ł��ħ()(!.ħŀ�ħ !+(+&ħ'�+'1)�(�.ß*ŀ�'č(0č.!(�Ãõ6č)(!)!(!.ħ*�2!5��!'+*+-
)ħő,+(ħ0ħ'���'ßĀß*�ßĀßÔß* ��!(!��(�*��!�*ő�+1ħ/���1 .5ŀ��!�*ő�1���+)+((ħŀ�
�!�*���.�+*ħŀ��+�!.0�+('!.ŀ���1.���1(2!5ŀ��ħ�$�!(��5�*ŀ��+1#(�/�!(-
(*!.�2!��ħ'!���5*!�#ħ�ħ� ħ/ħ)(!.ħ*�Ã�(ßĀ)�(�.ß*��5ħ*!��1���Ô(�) ��#õ6�
�0ß(���'0ß.Ł�+*1*1*ń�0+,(1)/�(�2!��ħ.!5/!(��ħ(ħ*Ã�(0ß*ßŀ�.+)�*�/�*�0ß*ßŀ�
)1'0! ħ.(!.ħ*�#õ6!0(!)!�2!�#ħ6(!*)!�,+(ħ0ħ'�(�.ß*ßŀ�õ6*!�ħ*Ā�/ß*ßŀ�0!)/ħ(�
/0.�0!&ħ(!.ħ*ħ�2!�/!5ħ.�ħ��!'(!*0ħ(!.ħ*ħ�ħ(#ħ(!* ħ.!*���Ā'��5õ*(!.ħ� !�+( 1Ô1�
ħÃħ*��$!+ +.�� +.*+ƍ �*��(�2+&�§ħğ!'ƍ!�16�*�*��ħ.�5!(,�6! !�!(!Ā0ħ.!(�0!-
+.ħŀ�0+,(1)�ħ(ħ)ŀ�,/ħ'�*�(ħ6ŀ�! !�ħ5�0�Ã�(ßĀ)�(�.ß�2!�ħ'0ħ �.�!(!Ā0ħ.ħ/ħ�#ħ�ħ�
"�.'(ß��(�*(�. �*� ��5!.ħ�#!( ħÔħ*�!�"�5 �(�*ß(���'0ß.Ł��)��5ħ*!� !ŀ�"ħ()-
(!.ħ*� Ƈ#õ/0!.)!)!Ɖ�/0.�0!&ħ(!.ħ*ħ*��.'�/ß* �'ħ� ħ !+(+&ħ'�)!'�*ħ6)�(�.ß�
�*(�)��5õ*č* !'ħ�!*��č5č'� !/0!'�5ħ*!�"ħ()(!. !*�#!()!'0! ħ.Ł�Nč*'čŀ�
�!(ħ.(ħ��ħ.�)! 51)���ħ0�*+.)(�.ß*�!*�!0'ħ(ħ�5�,ß��+61)1�2!�!(!Ā0ħ.ħ/ħŀ�5ħ*!�
�5*ß��.��ß*�+(�*�'(�.ß5(��5�,ß()�'0� ß.Ł��1���Ô(�) �ŀ��ħ�$�!(�
�*!'!ŀ�
�ħ�$!(�*#!(+��*0+*ħ+*ħ�2!5���0�*(!5�1�.ħ�'�#ħ�ħ��*���'ß)� ßĀß�/�*�0Ãß-
(�.ß*�!/!.(!.ħ* !'ħ�!6�!.��+61�1�Ã!.Ã!2!� ßĀß�'1((�*ß)(�.ßŀ�#!(!*!'/!(� !-
2�)(ß(ß'�'1.#1/1*���ħ0�16(�Āß)(�.ß*�!*�0101�1�5�� ��!*�ħ !�(�0!)/ħ(�ħ(!.ħ�
+(�*��+$*��+. �2!5���0!2!*��,ħ!(�!.#�#ħ�ħ�5õ*!0)!*(!.ħ*�"ħ()(!.ħ* !'ħ�
#õ/0!.ħ()!5!*� 16�5ő6�)�*(�.ß*� ,+(ħ0ħ'� )�/1)ħ5!0(!.ħ*ħ�  !Ô!.(!* ħ.-
)! !�'ß/0�/�ħĀ(!2ħ�#õ.!�!'(!. ħ.Ł��õ5(!�!��*���'ß)���ħ0��ħ(ħ* ħ'�2!�0ħ,ħ'�
õ.*!'(!.� �Ā�Ôß �'ħ� 0�.0ßĀ)�(�.ß*� *!/*!/ħ� +(1.'!*ŀ� �(0!.*�0ħ"� /ħ*!)�5��
�ħ0�"ħ()(!.��č5č'�+.�* ��Ãõ6č)č*��ħ.�,�.Ã�/ß�$�(ħ*!�#!()ħĀ(!. ħ.Ł��)��
"ħ()(!.ħ*�)!.'!6 !� +( 1Ô1� �1�)!/!(!(!.!� #!Ãħ()! !*� õ*�!ŀ� /ħ*!)�0ħ'�
ħ)#!*ħ*� !�'�5*�Ôß�+(�*�)!'�*ħ'�2!�"+0+#.�"ħ'���'ßĀß*�0�.�"/ß6(ßÔß5(��2!�
ħ !+(+&ħ'�+()�/ß5(��ħ(#ħ(ħ�!/'ħ�0�.0ßĀ)�(�.ß�'ß/���� ��+(/��$�0ß.(�)�'�"�5-
 �(ß�+(��ħ(ħ.Ł�

3 �# *-4� *!� �Ħ'(��-��/Ħ� � ħ/ħ)(ħ� !/!.ħ* !� Ã!.Ã!2!�  ßĀß*�� õ6!(� �ħ.� ��Ā(ß'� �5ß.�*�
�1.�$ƍ��#õ.!�"ħ()(!. !ŀ� õ. č�Ã!.Ã!2!�'!*�.(�.ß*ß*� ßĀß* �ŀ��ħ.ħ/ħ�'�)!.�*ß*�
�.'�/ß* ��2!��ħ.ħ/ħ� !�õ*č* !�+()�'�č6!.!�0+,(�)��(0ß�"�.'(ß�!'.�*� ßĀß��õ(č)�
2�. ß.�ş9A@;Ń�/Ł�9?šŁ�
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	õ/0!.)!*ħ*�2!���'(�)�*ß*�j !+(+&ħ/ħ

�!..5� ��#(!0+*� i� *'*%Ħ� ħ/ħ)(ħ� Ã�(ßĀ)�/ß* �ŀ� '�2.�)ß*� ş��6ß(�.ß� �ħ.�ħ-
.ħ5(!� Ã!(ħĀ!*š� 9>� "�.'(ß� 0�*ß)ß*ß� 5�,�.Ł� �1*(�. �*� Ƈ�!(ħ.(ħ� �ħ.� 0+,(1)/�(�
#.1,�2!5��/ß*ß"���ħ0�"ħ'ħ.(!.�'č)!/ħƉ�ş9AA>ŀ�/Ł�9@š�Ā!'(ħ* !'ħ�!*�#!*!(�+(�*ß�
��.'/ħ6)ħ*ŀ�Ƈ�ħ.�ħ*/�*ß*�5�� ���ħ.�0+,(1)/�(�#.1�1*�6ħ$*ħ* !�!#!)!*�
+(�*� "ħ'ħ.(!.ŀ� 0�/�.ß)(�.� /ħ/0!)ħƉ� ş�(0$1//!.ŀ� 9AA<ŀ� /Ł� <?š� +(�.�'� õ6!0(!-
*!�ħ(!�!'�#!*!(� ħ !+(+&ħ��*(�5ßĀß5(�� ��151)(1 1.Ł��*��'��+1ħ/��(0$1/-
/!.ƍħ*�0�*ß)ß* �'ħ�Ƈ!#!)!*Ɖ�/ß"�0ßŀ�'(�/ħ'���.'/ħ6)ħ*�'�2.�)����'ßĀß*ß*�
+(1)/16(1Ô1*1� ��5�*/ß0)�'0� ß.Ł4�Nč*'č�"ħ'ħ.(!.ħ*�5�� �� čĀč*�!(!.ħ*�
��Ā'��"ħ'ħ.(!.�č6!.ħ* !�!#!)!*(ħ'�'1.)�/ßŀ� ħ5�(!'0ħ'� čĀč*�!5ħ�/!'0!5!�
1Ô.�0�.�'�5�*(ßĀ��ħ(ħ*Ã(!*)!*ħ*ŀ�'õ.!(0ħ�ħ�õ*�5�.#ß(�.ß*ŀ�ħ..�/5+*�(ħ0!*ħ*�
2!�õ6*!*ħ*�ħ'0ħ �.�/�$ħ,(!.ħ�0�.�"ß* �*�'+*0.+(�! ħ(!�ħ()!/ħ*ħ*� !�õ*č-
*č��Ã�.Ł��1�5õ*č5(!� ħ !+(+&ħŀ� Ƈ����*ƍß*� Ƈ�č5č'�|0!'ħƉ�  ! ħÔħ� Ā!5ŀ� /�*�(�
/ħ)#!/!(� č6!*ŀ�#!.Ã!'(ħÔħ��ħ6ħ)�ħÃħ*�5�,ß(�* ß.�*�Ā!�!'!Ɖ�ş§ħğ!'ŀ�:89<ŀ�
/Ł�;9:š�ħ(!� !�*!.! !5/!�õ.0čĀ)!'0! ħ.Ł���0!*�§ħğ!'ƍħ*���Ā'���ħ.�5!. !� !�
/õ5(! ħÔħ�#ħ�ħ�Ƈõ6*!*ħ*�'!* ħ�0+,(1)/�(ő/ħ)#!/!(��Ôß*ß�'1.�*Ɖ�Ā!5�ħ !+-
(+&ħ'�/õ5(!) ħ.�ş:899ŀ�/Ł�;:šŁ��1�*! !*(!�ħ !+(+&ħ*ħ*�'!* ħ/ħ�5�� ��5�*/ß)�-
(�.ß�'ħĀħ(!.��.�/ß�ħ(ħĀ'ħ(!.ħ*ŀ�0+,(1)/�(�5�Ā�)ß*�2!�'č(0č.!(� č*5�*ß*�$!.�
�(�*ß* ���.�*��ħ(ħ.Ł�

	č*č)č6� č*5�/ß*ß*�!*�õ*!)(ħ�'č(0č.!(��.��ß�+()�/ß*ß*�5�*ß* �ŀ�
'1((�* ßÔß� ħ(�ħ0ħ��.ħ5(!�'č(0č.!��ħ0�*!. !5/!�0č)�'+ �/ħ/0!)(!.ħ*ħ�ħÃ!.ħ-
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�1�'+*1 �'ħ�'1.�)/�(�0�.0ßĀ)�(�.ß*�/ħ*!)��0�.ħ$ħ* !'ħ�#!*!(��ħ.�
#õ.č*č)č*č� Ãß'�.0�*� �+*ħ06!.� �ħ.� 0�.�"�ń� Ƈţ�ťħ*!)�0+#.�"ħ'� �5#ß0� �č-
0č*č5(!� ħ !+(+&ħ'��ħ.��5#ß00ß.Ł��+Ô.1 �*� +Ô.15���1�00.+�!*0+ƍ*1*��ħ-
(ħ)/!(� ,!./,!'0ħ"ħ*ħ*�)ħ.�/Ãß/ß� +(�*ŀ� �1�,!./,!'0ħ"�)+ !(� �(ß*�.�'� ħ*Ā��
! ħ()ħĀ��ħ.�,!./,!'0ħ"�'+ 1�č.!0ħ.Ɖ� ħ5!*(!.ħ�'+5�.'!*� ħÔ!.�0�.�"0�'ħ(!-
.ħ*�#õ.čĀč*čŀ�Ƈţ�ťħ*!)�0+#.�"ħ'��5#ß0�ħ !+(+&ħ'�+(�.�'�0�.�"/ß6��ħ.��5#ß0-
0ß.Ł��+Ô�(�#õ6��(#ß/ß*ß�)!'�*ħ'�+(�.�'�5!*ħ !*�č.!0ħ.Ɖ�/õ6(!.ħ5(!�õ6!0(!.�
ş:88>ŀ�/Ł�99=ő99>šŁ��1�0!6�2!��*0ħő0!6ŀ�/ħ*!)�*ß*�#!.Ã!'(ħ'(!�'1. 1Ô1�'(�-
/ħ'�0�.0ßĀ)�(�.ß�#č* !)!�#!0ħ.ħ5+.�#ħ�ħ�#õ.č*/!� !�'�)!.�*ß*ŀ�ħ !+(+&ħ'�
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(�0)�/ß��Ãß/ß* �*�5ħ*!� !�õ*!)(ħ ħ.Ł��*1�!(ħ* !��1(1* 1.�*(�.ŀ� č*5�5ß�
*�/ß(�#õ.)!'�5�� ��#õ/0!.)!'�ħ/0ħ5+./��2!5��ş!*�ħ5ħ)/!.�5�'(�Āß)(�š�*�-
/ß(�#õ.č5+./�ŀ�'�)!.�� ��õ5(!�#õ.č.Ł��õ5(!�!�/ħ*!)�ŀ���'ßĀß*�Ã+Ô�(0ß)ß*ß�
2!��*+*ħ)(!Ā)!/ħ*ħ�/�Ô(�5�.�'�ħ !+(+&ħ5!�$ħ6)!0�! !�ħ(ħ.Ł����ħħ��1.� ��
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$! !"� �(�*��*���'ß)� 0ħ��.ħ� 5�,ß)(�.ß� �5ß.)�'�#!.!')!'0! ħ.Ł��*��)�-
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Ā!'(ħ* !�Ā!)�0ħ6!�! ħ(!�ħ(ħ.Ł�
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"ħ()(!.ħ*� !��ħ.�!'+*+)ħ�,+(ħ0ħÔħ�+( 1Ô1*1�$�0ß.(�0ß.Ł��*(�.ß*�č.!0ħ()!-
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 č6!*(!)!ŀ�*! !*/!((ħ'�)�*0ßÔßŀ� .�)�0ħ'�#č č(!)!ŀ�'�.!�+.0�(�)�ŀ�
Ã!.Ã!2!�151)1ŀ�#!.Ã!'Ãħ��*(�Āß(ß.(ß'�2�Łő�,!. ! !�+(1,��ħ0!*ħ*��!((ħ��ħ.�
#õ.čĀ��Ãß/ß*ß*�č.č*č��ħ.�'1.)����5�,ß� !Ôħ(� !ŀ�*!/*!(�+(�5(�.ß*�0�.�"-
/ß6���'�)!.�5��Ã!'ħ()ħĀ�#õ.č*0č(!.ħ�+( 1Ô1�5�*ß(/�)�/ß*ß�5�.�0�.�'�
ħ !+(+&ħ*ħ*�5!.(!Ā)!/ħ*!�'�0'ß ���1(1*1.(�.Ł��ħ()(!.ŀ�$!.$�*#ħ��ħ.� 1-
.1)1�5�*/ß0)�'0�*�Ã+'ŀ�+� 1.1)1*�0�/�.(�*�*��!((ħ��ħ.��ħÃħ)ħ*ħ�+(1Ā-
01.)�'�č6!.!�/!Ãħ()ħĀ�2!��ħ.(!Ā0ħ.ħ()ħĀ�0!)/ħ(ħ�õÔ!(!.�5+(15(���ħ.0�'ß)�
0!6(!.�ħ(!.ħ�/č.!.ŀ��1*1�5�,�.'!*ŀ�/!5ħ.�ħ5!��!((ħ��ħ.�'+*1)1�5�� ����-
'ßĀ��Ãß/ß*ß�0!('ħ*�! !.(!.Ł��ħÃħ)/!(�#õ.!*!'(!.� !ŀ�/ħ*!)�/�(�5�,�5(ßÔ��
ħ(ħĀ'ħ*�ħĀ�.!0(!.ħ�/ħ(ħ,�/č,č.!.!'��1�'+*1)(�)�*ß*�ħÃ/!((!Ā0ħ.ħ()!/ħ*!�
'�0'ß ���1(1*1.�ş:898ŀ�/Ł�9?ő9@šŁ
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�'(��#!0ħ.)!'0! ħ.Ł��õ6�'+*1/1�"ħ()(!.ħ*�"�.'(ß� õ*!)(!.!�2!�"�.'(ß�/ħ*!-
)��#!(!*!'(!.ħ*!��ħ0�+()�/ß�15#1(�)�*ß*��)�Ã(�.ß*ß*�Ã!Āħ0(ħ(ħÔħ*!�ħĀ�.!0�
!0)!'0! ħ.Ł��)��!'.�*� ßĀß* ��0101(�*ß*�2!��õ5(!�!�'ħĀħ/ħ6(!Ā0ħ.ħ()!5!�
Ã�(ßĀß(�*ß*�$!,�$1'1'�/ħ/0!)ħ� ħÃ!.ħ/ħ* !'ħ�5�.#ß(�5ß�ß(�.�+()�/ß��'(�� ħ/-
0!.� ħ/0!)!6��ơ�ƍ*ß*�Ƈ#�5.ħ�Ā�$/ħ� ħ'0ħ �.��5#ß0(�.ßƉ*ß� ş�+.!00ħŀ�:88=ŀ�/Ł�
:;8š�#!0ħ.)!'0! ħ.Ł���*ħ���1�ƍ*ß*�!(!��21���#!()!6ŀ�#ħ6!)(ħ�2!�1(�Āß()�6�
5�/��'+51�1/1�/ħ*!)� ��'�.Āß(ßÔß*ß�!'.�*� ßĀß�16�) ���1(15+.�#ħ�ħ ħ.Ł�
�!)1.�ƍ*ß*�5�Ā�)ß*ß�'��1/��Ã!2ħ.)!/ħ*!�.�Ô)!*�$ħÃ�5č6(!Āħ(!)!5!*�
5�.#ßÃŀ�"ħ()(!. !'ħ�/õ6�'+*1/1�15#1(�)��ħÃħ*��ħ.�,.+0+0ħ,�#ħ�ħ� !Ô!.(!*-
 ħ.ħ(!�ħ(ħ.Ł��1*��#õ.!ŀ��ơ�ƍ*ß*ŀ�Ƈõ6#č.�+()�)ß6ß�!*#!((!5!*�,+6ħ0ħ"�0+,-
(1)/�(��ħ.�'1.1)1�ş !2(!0��č.+'.�/ħ�#ħ�ħšŀ�č/0!/ħ* !*�#!(ħ*!)!5!�!'��ħ.�
)!0�"ħ6ħ'�/ß*ß.��Ã!2ħ.)!/ħƉ�ş§ħğ!'ŀ�:89<ŀ�/Ł�98;š�#ħ�ħ���6ß�"ħ()(!.� !ŀ� +Ô-
.1 �*�#õ/0!.)! ħ'(!.ħ�5�.#ß(�5ß�ß�+0+.ħ0!�0!)/ħ((!.ħ5(!ŀ�'1((�*ß(�*� ħ( !*�
��Ā(�)�'�č6!.!�5�Ā�)ß*�$!.�5�*ß*ß�/�.�*�5�/�(�.ß*�/+510(1Ô1*��21.#1�
5�,ß5+.�#ħ�ħ ħ.(!.Ł��5*ß�)�*0ß'(�ŀ���1�ƍ ��Ƈ$!.�6�)�*�5�* �'ħ��č.+ ��5��
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 ��'�,ß*ß*��. ß* �ŀ�/+*/16 �Ɖ�ş�!(!16!�2!�	1�00�.ħŀ�:889ŀ�/Ł�>?š��!'(!5!*�
5�/��'+51�1��1�"ħ()(!. !�'�.Āß(ßÔß*ß�Ã!.Ã!2!� ßĀß* ���1(15+.�+(��ħ(ħ.Ł 20 

�)��5ħ*!� !ŀ�0č)��!*6!.�Ƈ5�/��!.'ħ*ħ�#õ/0!.)!)!Ɖ�15#1(�)�(�.ß-
*ß�0!'��ħ.�,+0� ��!.ħ0ħ,�+*(�.����Ơ� .&�!0ħ'!0ħ*ħ�5�,ßĀ0ß.)�'�/+.1*(1��ħ.�
#!*!((!)!�+(���'0ß.Ł��+*1Ã0��$!)�0!)��$!)� !��ħÃħ)�+(�.�'��ħ.�ħ.ħ* !*�
"�.'(ß�+(�*�/õ6�'+*1/1�"ħ()(!.ŀ���Ā'��5õ*(!.ħ5(!� čĀč*č( čÔč* !�şõ6!((ħ'-
(!� !�+(�5�õ.#č(!.ħ* !'ħ�*ħ/,ħ�5+Ô1*(1'(�š��ơ�ƍ*ß*�Ƈ$ħÃ�ħ.�Ā!5�+()� ßÔß�
$�( !�Ã+'�Ā!5�+(15+.)1ĀƉ�#ħ�ħ�#õ.č*!*�,/ħ'+(+&ħ'� č*5�/ß* �*�"�.'(ß ß.-
(�.Ł��1�*! !*(!�51'�.ß �'ħ�"ħ()(!.ħ*�/õ6�'+*1/1�/�$*!(!.ħ�ħÃħ*���Ā'��5+-
.1)(�.� �� čĀč*č(!�ħ(ħ.Ł�|5'č/!(���Ô(�)�2!�15#1(�)� �'ħ� ħ''�0�Ã!'ħ�ħ�
21.#1(�.�#õ6�õ*č* !��1(1* 1.1(1./����Ā'���)�Ã(�.� ��"�.'�! ħ(!�!'0ħ.Ł�
|.*!Ôħ*���ÿ*(*)ƍ1*� $!)� õ5'č/č� $!)�  !� $¹'ħ)ħ*� �(�*�  ßĀß* �'ħ� '+-
*1)(�*ßĀ� 0�.6ß� ş0�)�'�)!.�*ß*�+( 1Ô1� 0�.�"šŀ� 5�.#ß(�)��5!0'ħ/ħ*ħ*� /!-
5ħ.�ħ5!� !2.! ħ( ħÔħ� ħ6(!*ħ)ħ� +Ô1.)�'0� ß.Ł� �ħ() !'ħ� 0č)�'�.�'0!.(!.�
)!Ā1)� +(�5ß� '!* ħ� ��'ßĀ� �Ãß(�.ß* �*� 2!� '!* ħ�  +Ô.1(�.ß5(�� �*(�0ß.'!*�
'!/ħ*��ħ.�5�.#ß5��2�.)�5ß�!*#!((!)!'0! ħ.(!.Ł���.#ß(�*)�(�.ß�!/*�/ß* ��
0č)�'�.�'0!.(!.ħ*�'+),+6ħ/5+*1*� 0�)�)!.'!6ħ*!�'+*1)(�* ß.ß()�(�-
.ß�2!�*!.! !5/!�'�)!.�5����'�.�'� ħ"� !(!.ħ*ħ�2!.)!(!.ħ� ħ/!�*ħ$�ħ�'�.�.�
)!.�ħ(ħÔħ*ħ�/!5ħ.�ħ5!� !2.! ħ5+.�#ħ�ħ ħ.Ł��ħ()ħ*ŀ�0+,(1)/�(���Ôß*�Ãõ6č(-
)!/ħ*!� �ħ.��ħ.�!(!Ā0ħ.ħ���.ß* ß. ßÔß*ß�õ*!�/č.!*�5+.1)� ���1*1� !/0!'-
(!.Ł��1�5+.1)��#õ.!ŀ�Ƈħ*/�*(�.ß*�#č2!*!�ħ(!�!Ôħ��ħ.�Ƌ�č5č'�|0!'ħƍ�5+'01.Ɖ�
2!� +(�5ß/ß5(�� Ƈ#č2!*�#č2!*�!/ħ*ħ� 2!.!*�2!� 6+.1*(1(1'(�.ß�  !/0!'(!5!*�
$!.$�*#ħ�0!)!(��ħ.�/ħ)#!/!(��*(�Ā)� �*Ɖ� ����$/! ħ(!)!6�ş§ħğ!'ŀ�:89<ŀ�
/Ł�9?<šŁ��1� 1.1) ��*!5ħ*� +Ô.1�+( 1Ô1*�� �ħ.�'�.�.ß��*��'ŀ�+�õ5'č�!2-
.!*ħ*!��ħ0�+()�5�*���Ā'���ħ.�ħ.� !�2!.!�ħ(ħ.Ł��1���'ßĀ��#õ.!ŀ���ÿ*(*)ƍ ��
5�.#ß(�5ß�ß*ß*�'�.Āßő�(�* �'ħ�!'.�*� ßĀß�16�5ő6�)�*���(ß*)�/ß*ß*�*! !*ħ�
5�/�*ß*�$!.�5!. !(ħÔħ� !Ôħ(ŀ��'/ħ*!ŀ�$ħÃ�ħ.�5!. !(ħÔħ ħ.�'ħ��1� ����Ơ� .& 
'1((�*ß)ß*�*!.! !5/!�0�)�0!./ħ ħ.Ł�

:8���ơ�ƍ*ß*�5�,ß0ß��5.ß��ŀ��*��õ5'č/č� ßĀß* �ŀ���.ß* ß. ßÔß���6ß�õ6!(�)!0ħ*(!.-
(!� !�0�.0ßĀ)�5��ßĀß'�010��ħ(ħ.Ł��!/!(��0!)!(�+(�5�õ.#č/č*!��ħ.� ħ5�(+#�2�/ß-
0�/ß5(�� �$ħ(�+(�*�2!�Ƈ��/�*ß*�|*č* !Ɖ�+(�.�'��ħ(ħ*!*�'ß/���ħ.�õ5'čŀ�5�/��ħ(!�
õ6*!��.�/ß* �'ħ�'�.)�Āß'�2!�/+510� !*!�ħ(!�!'�ħ(ħĀ'ħ5ħ�/ħ)#!(!Ā0ħ.)! !'ħ�2!�
Ƈ!#!)!*(ħÔħ*�5�,ß/ß*ß�õ.*!'��ħ.�õ6!0(!)!5(!Ɖ� ş�#�)�!*ŀ�:89;ŀ�/Ł�>=š��!0ħ)-
(!)! !'ħ���Ā�.ß/ß* �*� +(�5ß��1.� �� ��5+(�#õ/0!.ħ�ħ�+(��ħ(ħ.Ł��!0ħ*ŀ�5�/�*ß*�
ş'�*1*1*š�'�,ß/ß*ß*�õ*č* !�õ).č*č�#!Ãħ.)!/ħ*!�.�Ô)!*��ħ.�0č.(č�+*1*�ħÃħ-
*!�#ħ.!)!5!*��ħ.� 'õ5(č5(!� ħ(#ħ(ħ ħ.Ł�� �)�õ).č��+51*��� /� !�!� !*� ßĀ0�'ħ�
'�,ß�ß5(��)1$�0�,�+(��ħ()ħĀ0ħ.�2!� �$��õ0!/ħ*!�#!Ã!)!)ħĀ0ħ.Ł�|).č*č*�/+-
*1*�� +Ô.1�'�,ß�ß �*�6�.�6+.�õÔ.!* ħÔħ��ħ.��ħ(#ħ�ħ/!�+(�5ß�ħ5ħ�!�)1�))�(ß��ħ.�
$�(!�/+'�.Ł�Nč*'č�6�2�((ß�� �)ß*�ħÃ!.ħ5!�#ħ.)!'�ħÃħ*�õ).č*č�0č'!00ħÔħ�'�,ß�
�/(ß* ��/� !�!�+*1*�ħÃħ*�+.� � ß.Ł�
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�+*1ÃŃ�1.0�.ß()ßĀ��ħ.��6�5ő��)�*��č)'č*�)čŅ

��/�5��2!�'1.�(�'+51�1(�.�� �ħ.���0ß(ß�2!� +Ô1(1���'ßĀ��.�/ß* �'ħ��1�"�.'ŀ�
'�.�.�2!.ħ�ħ�)!.�ħ(!.ħ*�!'.�*� ßĀß�'+*1)(�*ßĀ(�.ß5(�� ħ(#ħ(ħ�'�,/�5ß�ß�Ãõ-
6č)(!)!(!.� #!0ħ.)!*ħ*� ħ)'�*/ß6(ßÔß*ß�  �� #õ/0!.)!'0! ħ.Ł� �1*(�.� �.�-
/ß* �'ħ�!*�õ*!)(ħ�2!��!('ħ� !�0!'�+.0�'�*+'0�ŀ� "�.'(ß��)�Ã(�.(�� ��+(/�ŀ�
5�.#ß(�5ß�ß(�.ß� 2!� /+.#1(�5ß�ß(�.ß�  ßĀ�.ß �� 0!)/ħ(� !0)!(!.ħ ħ.Ł� �ħÃħ)ħ� 2!�
#õ/0!.#!�ħ(ħ)ħ� ħ(#ħ(!* ħ.!*�  �$�� #!*!(� �ħ.� Ã!.Ã!2! !*� ��'ß( ßÔß* �� ħ/!�
�1�'1((�*ß)ŀ�#õ.č*!*�16�)ß*�0!)/ħ(ħ5!0�5!0!*!Ôħ*ħ*�5!0!./ħ6�'�( ßÔß� 1-
.1)(�. ��!'.�*� ßĀß*ß*�5�.�00ßÔß��!(ħ./ħ6(ħ'�2!�#ħ6!) !*�5�.�.(�*)�*ß*ŀ�
$1'1'/�(�/ħ/0!)(!�5�� ��ħ'0ħ �.�0!)/ħ((!.ħ5(!�ħ(#ħ(ħ�+(�*�'čÃč'��ħ.��5�Ôß*ß�
+(1Ā01.)�'0� ß.Ł���*ħ�/õ6�'+*1/1�"ħ()(!.ŀ�$�.!'!0(ħ�#õ.č*0č*č*�ħ)#!/!(�
 ħ(ħ*ħ*�/+510��*(�)(�.ß�2!��ħ.�0č.�/+*/16(1'� čĀč*�!/ħ*ħ�č.!0)!'�ħÃħ*�5!-
0!./ħ6�'�( ßÔß�5!.(!. !�5+Ô1*��ħ.� ßĀ�.ß�21.#1/1* ���1(1*�*�2!�,!Āħ* !�
+( 1'(�.ß��Ā'ß*� čĀč*�!(!.ħ�#õ.č*!*�16�5ő6�)�*ß*�õ0!/ħ* !�ħ*Ā��!0)!5!�
Ã�(ßĀ�*��+�!.0��.!//+*�5�� ���* .!5���.'+2/'ħ�#ħ�ħ�/ħ*!)��ß(�.ß*�5�,-
0ß'(�.ß*ß� �$��,+(ħ0ħ'�5�� ��0+,(1)/�(��ħ.� č6(!) !�0!'.�.(�)�'0� ß.(�.Ł�
�)��$!.�ħ'ħ� 1.1) �� ��)!2�10�0!)/ħ(�/ħ/0!)ħ*ħ*� ßĀß*��Ãß')�5�� õ*č'�
�ħ.��.61�/õ6�'+*1/1 1.�2!�Ã!.Ã!2!*ħ*�5�� ��+(�5�õ.#č/č*č*�õ0!/ħ*!�16�-
*�*�16�5ő6�)�*��1��.61� +Ô.1(01/1* ���.�Ã/�((�Ā0ß.ß()ßĀ0ß.Ł

�1� 1.1)�!'.�*� ßĀß*ß*ŀ�#!.!'ħ./!�2!�ħ/0!*ħ./!ŀ�)!2�10�0!)/ħ(�/ħ/-
0!)ħ*ħ*ŀ�#!Ã!.(ħ� ħ(�5�/�(�.ß*ß*�2!���/'ß*�ħ !+(+&ħ'�5�,ß(�*)�(�.ß*�16�*�-
)� ßÔß��ħ.�0č.�Ƈ'1.0�.ß()ßĀ��(�*�Ɖ� õ*čĀ!�ħ(!�!Ôħ*ħ� !�#õ/0!.)!'0! ħ.Ł�
��*ħ�'� .�&� ßĀß�16�5ő6�)�*�#!.!'0ħÔħ* !ŀ�Ƈ#õ.č*0č��(�*ß*ß*ŀ�#õ.č*!*-
(!.ħ*�!'+*+)ħ/ħ*ħ� č6!*(!5!*� ßĀ/�(��+5101Ɖ�ş§ħğ!'ŀ�:88;ŀ�/Ł�:>;š�+()�'-
0�*�Ãß'ß,ŀ�Ƈ#õ/0!.!*� č6!5ħ* !�ħĀ(! ħÔħ�ħÃħ*�$!.�6�)�*�/ß*ß.(ßƉ�ş��	+3�*ŀ�
:89:ŀ�/Ł�?=š�+(�*�ħ !+(+&ħ*ħ*�1(�Ā�)� ßÔß��ħ.�Ƈ ħ.!*ħĀ�)!'¹*ß*�Ɖ� õ*čĀ!-
�ħ(ħ.Ł�Nč*'č�"ħ()(!.ħ*�#õ.č*!*� č6(!)ħŀ�2�.�+(�*�0!)/ħ(�/ħ/0!)(!.ħ5(!�2!�
 +(�5ß/ß5(��)!2�10� ħ !+(+&ħ'�5�,ß(�*)�(�.(�� "�6(����$!)$�(�+( 1Ô1� ħÃħ*�
�*0+*ħ*� �.0�1 ƍ*1*� ��$/!00ħÔħ� +� Ƈ'1.0�.ß()ßĀ�  čĀč*�!5!Ɖ21� 0!'� ��Āß*��
1(�Ā�)�6Ł��ħ*!)�� čĀč*�!5ħ�#!.Ã!'0!*�õ6#č.(!Ā0ħ.!�ħ(!�!'��ħ.�,+0�*/ħ-
5!(!�/�$ħ,/!��1*1��*��'�Ã!.Ã!2!/ħ*ħ*� ßĀß* �'ħ��'0ħ"�16�5ő6�)�*(�.ß� ��
 !2.!5!�/+'�.�'�+.0�5��Ãß'�.��ħ(ħ.Ł��1�/�5! !ŀ��!('ħ� !ŀ�#!.Ã!'��ħ.� ħ.!*ħĀ�
/ħ5�/!0ħ�ħÃħ*�õ*!)ħ* !*�$!,���$/! ħ(!*��)���ħ.�0č.(č�0�)�+(�.�'�"+.)č-

:9��Ƈ�.0�1 �/ħ*!)�5ß�Ƈ čĀč*�!*ħ*�5�/�(�.ß* �*�2!�5�,ß(�.ß* �*�&0-/0'(0ÿ�)!'�-
*ħ'�#õ.č*0č(!.ħ*��ħ.�ħ.ħ*ħ�ħ6(!)!/ħƉ�+(�.�'�0�*ß)(�.�œ��.0�1 ƍ5��#õ.!�/ħ*!)��
ħ)�&(�.ß� ħ*/�*� čĀč*�!/ħ*ħ*�õ0!/ħ*!�#!Ã)ħĀŀ� 6ħ$*ħ*�#čÃ(!.ħ*ħ� õ6#č.(čÔ!�'�-
21Ā01.)1Ā01.Ɖ�ş�'0�.�*��.�),0+*ŀ�:89;ŀ�/Ł�99:šŁ�
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(!�! ħ(!)!5!*�Ƈ ßĀ�.ß� čĀč*�!/ħƉ22�/ħ*!)� �'ħ�'�.Āß(ßÔß*ß�!'.�*� ßĀß* ��
�1(���'0ß.Ł��)���1.�/ß*ß*��õ5(!��ħ.�ħ$0ħ5��ß�'�.Āß(�)�/ß�ħÃħ*� !�õ*�!(ħ'(!ŀ�
õ5'č� !2.!*ħ*ħ*� 0�)�)(�5ß�ß(ßÔß� Ā!'(ħ* !'ħ� '(�/ħ'�)ħ/5+*1* �*� '1.01-
(1,ŀ��Ħ " /Ħ&� ħĀ(!2(!.(!� 5č'(!*)!)ħĀ� +(�*���Ā'���ħ.�)!'¹*�� õ*čĀ)!/ħ�
#!.!'ħ.Ł�Nč*'č�!'.�*� ßĀßŀ��1�$�(ħ5(!ŀ��*(�0)�'�ħÃħ*��!*6!.�'�.�'0!.(!.ħ*�
��Āß* �*�#!Ã!*��!*6!.�õ5'č(!.�/!Ã!*�2!�/+*.���1*1�#!(!*!'/!(��*(�0ß*ß*�
ƇħĀ!�5�.�)ß5+./��Ãß'�.0Ɖ�ħ('!/ħ5(!�Ā!'ħ((!* ħ.!*���/'ß*�5�'(�Āß)ß*�.!0+.ħ'�
�ħ.��.��ß�+()�'0�*�'1.01(�)�5���'0ß.Ł�

�1'�.ß �� ��0�.0ßĀß( ßÔß�#ħ�ħ��1���'ßĀŀ� ßĀ�.ß5ß�/� !�!�ħÃ!.ħ5ħ�Ā!'ħ(-
(!* ħ.)!'�2!��*(�0ß*ß*� .�)�0ħ'�!0'ħ/ħ*ħ��.0ß.)�'� ħÃħ*� !Ôħ(ŀ� �)���5*ß�
6�)�* �ŀ� 'č(0č.!(� 5��  �� ħ !+(+&ħ'� +(�.�'� #õ/0!.ħ()!/ħ� 15#1*� +()�5�*ß�
#õ.čĀč*� ßĀß* ��010)�'�ħÃħ*� !��.�Ã/�((�Ā0ß.)�'0� ß.Ł��1�Ƈ15#1*�+()�-
)�Ɖŀ� ��6!*� ��/ħ0Ã!� �ħ.� '!* ħ*!� �!*6!)!5!*ħ�  ßĀ(�)�5�ŀ� ��6!*/!� �(!*ħ�
�ħ.� čĀ)�*(�Ā0ß.)�5�� ħĀ�.!0�! !.Ł� �/.�.(��!'.�*� ßĀß*ß*�$ħ//! ħ(!*��)��
#õ.č*)!5!*��!(ħ./ħ6(ħÔħ*!�$�,/! ħ(!*�õ0!'ħŀ��ħ.�0�.�"0�*�Ã!.Ã!2!�ħÃħ* !-
'ħ�Ƈ�ħ6!Ɖŀ�5�*ħ�õ6 !Ā(!Āħ(!*�0!)/ħ((!.!�!0'ħ�! !�!'�'� �.�5�'ß*'!*� ħÔ!.�
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