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XCZ%�¢f|XB]�ZLeHW^���gRUh1� Rr��Z%�1f|��RUmBW�fg�BW`�ge^ZSXCW`ZS�<f|�BRr��]gW^X4Z%]¢f K
~ ZS]_f|�1W�PSV4ZDN%W�]�W¤PS��Z%hB� [\W��$P¤N%W�e¡�1Z%�gWHh�fgZ v PS¹SW f|�BW �gR v �BTzPQfgRUZ%h1��ZQ�OPSh-f|W^h1h$P
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V�����R v �1TzPQfgRUZ%hB��[�Rrfg�iV4ZSfg��M�	 M � PShBm 	 u y�
+K

&$@>A D�E:L('*)+'-, GIHKJ�L V DMV J/.KL�PFZ�D�LXW V	C10:J DFC�2]L$D0D�ENL5G30NPFP�LIA]D�J V A D�ENLSHKA]DFL�ANATHKJ54 W60NL D�C D�E:L7 C]P98SH<D.C 7 DFENLMG:0:P�PFL�A�DOC10 DFU;0 D=<:Y	L14TG:0NPFP5> WNH<D?:) E:V	G�E�V J.ANC<D Q ANC�\ ZKL$DOB;0ND V	JOV	A^D�ENL�V	A�D�L�P@.�H<YBADC�EGFHADC1IKJMLON



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� JS³

� � )�� � 
 ��� � �
����� )A���^��� � ���¤����� * 
 ��� ���
	 � 
 ������� ��� ���() �
�
���^��� �

���! � =B: 2<. G�� 9;:F&+.B=

���4� � .�0 : . %�9 ��&+*3#�* :�� * &!= : * ��2<.�� G8&�� *32<*�= :F&+%'(�*���� %�:F&!.�=

I��r'���� � !B�¬,�3<�E��=^�A24��0�@9� �+24�<3�79!B�DF #%243<7�,¯0�,/2C3<=



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� J 


I��r'��r' ��,�3�7<,�39�¨0D@<��)+260¤�L340�,�!B��=º�*F =¤�9���>!$#%� ,�3C0D���6��!10�,/2C3



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� J%J

I��r'��r� ��� 7<��#-,�3<��0�@9� =¤�9���>!$#%� ,�3C0D���6��!$��= 0¤2;!¨��,�3<��,�3C0D���6��!B��=



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� JSk

I��r'�� � � °��9!10�,/243 26�O#%2C340�,�3*��,¯0 F



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� JQo

P



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� J%t

���DC " ,�, 2<.�� & � %�:F&!.�=  �  & = � � *7:�� .?GH.!� � . � *�= :  



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� JSx

����� � � .?.! & = � :�� * 0 *
& �!� :F&!= � � ��= 9;:<&+.B=



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� J%a

I�� � ��� ��24,�3C0�:;!10�#�@<,�39�



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� JSs

I�� � �r' � !10�#�@�,�39�;�*F5)��<��=^�A�w�<3<#S0�,�243<=



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� JS}

I�� � �r� ��24�¯F93<24:E,/!$� � !10�#�@�,�39�



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� k%³

P



� �-���A� � �G� � � ��� � �����G��� � � � �
����� � ���D� � � ��� � �	�
��� � � ��� � �8���G����� k 


����� ��:�� *�2$%  ,I*39;:� 



� ��� ���
�G�	�����E� � � k%J

� 	�
 ��� �^� ) �	� � 
 %

	 Rrf|�
f|�1WOeHZ%hBeHW^X1f\ZS�*P � �BV4W^�gPQf�
`R�f	PShBm
f|�1W v Z%]�W v PSh$PQ�%W¤PSV1TUW»XB]�RUeHWOZQ��P`�g�Be¡� �
Z%hBWn���BZ%�BTrm f|�1RUhB¹ � � � � � � s�� � �$PS� v PSmBW�Rrf�W¤PQ�gRUWH]��/Z%]<�BhBR�N%WH]g�gR�f|RrW^��fgZ8XBTUP¤� PQhºWHNSW^h
�%]gW^PQf|WH]�]�Z%TUW�Rrh eHZ%hB�¢f|]g�1eHf|RrZ%h�ZS�*�gPQf|WHTUTrRrf|WH� K%u �Cf|�BRr��[»PQ��fg�BW�e¤PS��W ��Z%hBW�[\Z%�BTUm
f|�1RUhB¹
Rrf v Z%]�W TURr¹SWHTr��f|Z 
$h1m RUh1�/Z%] v P�f|RUZShAPSV4Z%�1fYf|�BWH�gW�XB]�Z���W^eGf|��f|�BPSh �/Z%]8eHZ v�v WH]ge^RUPST
Z%hBW^� �*[��BWH]gWºR�f v RU�%�-fYhBZSf�PQTr[nPD� ��RrhAf|�1WºRUh-f|WH]gWH��f�ZS�+fg�BWºeHZ v XBPShBRUWH�YfgZ�XB�BVBTrRU���
Rrf KSu h PQmBmBRrfgRUZ%h �SZ%hBW»[\Z%�BTrm W �LXCWHeHf�mBZ e^� v W^h-f¡P�f|RUZSh
PShBm�XB]gWH�gW^h-f|PQf|RrZ%hB�	XB]gWH�gWHh�fgW^m
V�� ZSf|�1W^]+��fg�BmBWHh�fg�+f|Z�V4W v ZS]gWnW^PS�gRrTr�_�BhBmBWH]g�¢f|Z ZLm���f|�$PQh���Z v WHf|�1RUhB��eHZ v RUhB�O�/]gZ v
f|�BW��BPShBmB��ZS�9X1]gZS�/WH�g�gRrZ%h$PSTr� ��[��BRUe¡�����BXBX4Z%�gWHmBTr�?RU�\RUh-f|WHhBmBW^m��/Z%]nP �BRr�%�BW^]\TUWGN%W^T*ZS�
¹ h1Z�[�TrW^mB�SW K
� �BRU�ºRr�_[��-�;[\W 
$]���f
PQhBmE�/Z%]gW v ZS��f_e^Z%hBeHW^h-f|]gPQf|WHm�Z%�B]º��W¤PS]�e¡�E�/Z%] Rrh1�/Z%] v PQfgRUZ%h
Z%h XB]�WHN RUZS�B�?XB]�Z���W^eGf|� e¤PS]�]gRUWHm Z%�Lf?�Bh1mBW^]�f|�BWi]gWH��f|]�RUeGf|RUZShB� ��WHf V-� � � � � �/Z%]�P
� �BVCWH�|PQf K M8hBZQf|�BWH]+PSm1NQPSh-f¡PQ�%W�RUhºm1Z%RUhB�8�gZ`e^Z%�1TUmºV4W �Sfg�$PQf�fg�BW��BhBR�N%WH]g�gR�f|RrW^� v RU�%�-f
VCW v Z%]gW�[�RrTUTURrhB�_fgZ
e^Z Z%XCWH]|PQfgW �1[�R�f|��f|�1W�X1]gZ%��XCWHeHfOZS���%WHf�f|RUh1����Z v WHf|�1RUhB���B�gPSVBTrW
RUh�]gWGf|�B]�h K
M8��W �1X4W^eGf|WHm��*f|�1W v W^]gW`[\Z%]gm eH�BVCWH�|PQf�]gW^h1mBW^]�W^m f|�1Z%�B�|PQhBmB��ZS��TURUh1¹ �OZ%hAfg�BW u h µ
f|W^]�hBWHf K � �1f_P��/WG[ ZS�\f|�BW
XB]�Z���W^eGf|� �9fg�$PQf��gWHW v W^m¨ZS�nR v v W^m1RzPQfgW RUh-fgW^]gWH��f�f|Z��B� �
PS]gW`TURr��fgW^m�VCWHTUZD[´PSTUZ%h1�º[�Rrf|��fg�BW^Rr] v PS¹QW^]���%
� ��� � ����W^W � o � � K � ZS¹��SZ u hB�¢f|R�f|�1fgW�ZS� � W^e¡�1hBZ%TUZS�S� K
(*0D� 3�(�!L0^­ ' �/�gW^W � t�� � K M �%]gZS�BX�ZS��WHhB�%RrhBW^WH]g� K
� � �
��� � ����W^W � x�� � K ¸�Z%h-f¡PShBP � f|PQf|W � hBRrNSW^]g��Rrfw� K

M8��XB]gWHmBRUeGf|W^m�V-� Z%�B]`RrhB��fg]g�BeGf|Z%] �*f|�BWH]gW
[nWH]gW PSh�PSVB�Bh1m$PShBeHW ZS�\RUhL�/Z%] v PQf|RrZ%hAfgZ
VCW`�/Z%�BhBm K � �1fYPQf�f|�1W_�gP v W�fgR v W �BPQTU�gZ
XB]�W^mBRreHfgW^mAV-��Z%�1]�RUhB�¢f|]g�1eHf|ZS] �BN%WH]��iTUR�fgfgTUW
[»PS�8ZS�	PSh-�i�B�gW_f|Z?�1� K ¸�Z%��f8ZS��fg�BW ��Rrf|WH�8eHZ%h-f¡PSRrhBW^m h1Z v Z%]gW`f|�$PQh P XBRreHfg�B]gW_ZS�
f|�BW8PSh-f|W^h1h$P_�¢�L�¢f|W v �/Z%]+fg�BW8�gPQf|WHTUTUR�f|WH� �-PSh1m?m$PQf|P PSV4Z%�1f�XBTUPSe^W v WHh-fnZS��PSh-f|WHhBh$PS� �
TUW^h1�Sf|�iPShBm��/�BhBeGf|RrZ%hiPS]gW`ZS�¯fgW^h�TUWGf�Z%�1f K
M8hBZSfg�BW^]�X1]gZ%VBTrW v [�Rrfg� 
$hBmBRrhB� RUh1�/ZS] v PQf|RrZ%h5ZSh f|�BW u h-f|WH]ghBWGf ��Rr�?f|�BWATzPSe¡¹5ZS�
�g�BXBX4Z%]¢f�Z%h v PSh-�A�1Z v W_X$PS�%WH� K�� ZSf8Z%hBTr��PS]�W X4W^Z%X1TUW h1ZSf��BX4m$PQfgRUhB���/]gW^���BWHh-f|Tr�
W^hBZ%�1�%���-VB�1f�R�f+RU��ZSV�N RrZ%�B�+f|�$P�f+f|�BWG��ZS�¯f|WHh
hBW^�%TrW^eGf	XB�1fgfgRUhB�`Z%�Lf+f|�BW 
$hBPST$]gWH�g�BT�f|� �
VCWHe¤PS�B��W�fg�BW^Rr]�XB]gZ���W^eHfYRU��P�fOPSh�W^hBm��4PSh1m�fg�BW`WHNQPSTr�$PQf|RrZ%h�RU��ZDNSW^] K
	;W�mBRrm��BZD[nWGN%W^]O�%WGf��gZ v WHfg�BRUh1��Z%�1f�ZS�<Z%�B]nWH¶CZ%]�f K � �BW 
$]g�¢f�ZS�9f|�BW`PQVCZDN%W v W^hLµ
f|RUZShBW^m`TURrhB¹�� �Gf|�BW � ��� ���DeHZ%h-f¡PSRrhBW^m v Z%]gW�RUh1�/Z%] v P�f|RUZShYf|�BPSh�f|�BW�P¤N%WH]|PS�SW+e^�BV4W^�gPQf
�BZ v W X$PS�SW �CPShBm PQfYf|�BW_�|P v W_fgR v W`RrfO[»PS� ��PSh1m ��fgRUTUT9Rr��PQfOf|�BW_f|R v W`ZS�+[�]gR�f|RrhB� �
�BXCmBPQf|WHm��/]�W^���BW^h-fgTr� K�� f|RUTrT �6f|�BW�mBPQf¡P�[nPS�`hBZSf`ZDN%WH]�[��BWHT v RUhB� �*VB�1f�PSeHe^Z%]�mBRUhB��fgZ
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[»PS�Of|�BW v ZS��fYRUh-f|]�RU�%�BRrhB��¸ �4�$P¤N RUhB��fw[nZ?PSh-f|W^h1h$PS�8�/Z%]�mBZD[�hBTrRUhB¹ �6TUZ Z%¹�RUh1��¹�RrhBm
ZS���Q[»P¤N���� K
	;W`��f|PS]�fgW^miPºmBRUPSTUZ%�	���gWHW`PSXBX4W^hBm1R � 
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RUm1W¤PA[nPS�ºf|Z 
$h1m©ZS�1f v ZS]gW�PSV4Z%�1f f|�BW�X4Z%TzPQ]gRU{^PQf|RrZ%h
ZS�`f|�BWHRU]�PQh�fgW^hBhBPS� �»WH�gX4W^eHRzPSTrTr� �/Z%] mBZD[�hBTURrhB¹ �\f|�1W^RU] W^�¢f|R v PQfgWAZS��fg�BW ]gWGd$W^eGf|RrZ%h
e^Z WHj�e^RrW^h-f �Bfg�BW^Rr]n�/W^WHmBRUhB�
hBWGfw[nZS]g¹�PSh1mi��WHNSW^]|PQT<ZQf|�BWH]nf|�BRrhB�%� K � �1f �$PS��Rrf»� �1RUe¡¹�Tr�
e¤PShiVCW���W^WHhAV-���ge^PShBhBRrhB�
f|�B]�Z%�B�%��f|�1W�TrWHf�f|W^]�� �BZS�B]��%Z-PSTr��PShBm����$PSTrR 
$e^PQf|RrZ%hB�n�/Z%]
f|�BW`XB]�Z���W^eGfY[\W^]�W_mBR�¶*WH]gWHh�f��/]�Z v fg�BW^Rr]g� K
MY�¯f|WH]�P [��BRrTUW8R�f»V4W^e^P v WYe^TrW¤PS] �1Z%]\�gZºf|�1WH�?fgZ%TUm?�B� � f|�$PQfnf|�BWG� [\W^]�W v PSRrhBTr�
Rrh�Rrf
�/Z%]�fg�BW v W^e¡�$PSh1RUenXBPS]�f�ZS�6Rrf �SPQf�TUW^PS��f�RUh fg�BWnV4W^�%RrhBhBRrhB�Yfg�$PQf+Rr� K � �BW»]|PQmBRUZY�gW^eGf|RrZ%h
[»PS� v W^]gWHTr� PShªW � f|]gPiV4W^hBW 
Bf �¬ZS]�W � f|]gP�[\Z%]g¹�TrZ-PSm��*[��1RUe¡�ªf|�BWG� �$PSm�XCZS��f|X4Z%hBWHm
PS� TrZ%hB��PS��fg�BWH�¨e^ZS�BTUm K � XBX4Z%�gR�f|W�f|Z��B� �9f|�1WH��mBRUm¨hBZSf_XBTzPQh¨f|�1W W �BPQeHf�TrZLZ%¹AZS�
f|�BWAPSh-f|W^h1h$PS� �/W K � K PS��e^Z v XBTUWGf|WHTr� �¢f|]|PQRU�%�-f
[�RU]�W^� � VB�1f?e^Z%�1h�fgW^m ZSh Pª�%]gZ%�1hBm
��f¡P�f|RUZShAf|Z�X1RUe¡¹i�BX f|�BW �gRU�Sh$PST��%�gZ v WGf|R v W^��� �6[��BW^h fg�BWº�|P�f|W^TrTUR�f|W`[nZ%�1TUm V4WºRUhAP
��PDNSZ%�B]gPSVBTUW?XCZ%��RrfgRUZ%h�f|Z R�f K M8hBm©PSTr�gZ �9f|�BWG�;�BPSm hBZSf
P�e^TUW^PS] �1hBmBW^]���f|PShBmBRrhB�ªZS�
XCZ%TUPS]gRr{¤PQfgRUZ%h K
M8TUT6Rrh�PSTrTB[nWYmBRUm hBZSf\TUW¤PQ]gh v �Be¡�?�/]gZ v f|�BWYe^Z%]�]gW^��XCZShBmBW^h1e^W K�� �BW^]�W�RU��hBWGN%W^]¢f|�BW µ
TUW^�����gZ v W�PSmLNLRre^Wº�/Z%]YZSf|�1W^]���fg�BmBWHh�fg��[��BZ�e^Z v�v WHhBe^W Z%h XB]gZ���W^eHfg�`ZS�	f|�BWº�gP v W
�gZ%]¢f �¬X4W^Z%XBTrWº[��BZiXBRUe¡¹���f|�BRr��XB]gZ���W^eHf��BXª�/]gZ v [��BWH]gW
[nW
TUW^P¤N%W
Rrf�ZS]�Z%�B]`�gWHTrN%WH�
RUh��gR v RrTzPS]	XB]�Z���W^eGf|��TUPQf|WH]»Z%h K�� �BZ%�B�%��R�f v PD� �gWHW v PºV1Rrf»hBPSRrNSW�Z%]»Z%V-N RUZ%�1� �1R�f�RU�
PSm1N RU�gPSVBTUW�fgZi���BRre¡¹�Tr�ª�%WGf�fgZ�¹ h1Z�[ f|�BW�V$PSe¡¹��%]�Z%�BhBm¨ZS�\fg�BW
XCWHZ%XBTrW
[�R�f|�ª[��BZ v
�%Z%�;PS]gW
mBZ%RrhB��f|�BW
eHZ%]g]�W^�gX4Z%hBm1W^hBeHW K � �1f`[�Rrf|�ª��Z v W v Z%]gW
WG¶*Z%]¢f ��fg�BW^]�W
[\Z%�BTrm
mBW 
$h1Rrf|WHTr���BPDNSW_V4W^WHh v Z%]�W�TUW¤PQ]gh��/]gZ v f|�BW`ZSfg�BW^]�eH�BVCWH�|PQfOXB]�Z���W^eGf|� K
M8hBZSfg�BW^]�e^ZShBe^Tr�B�gRrZ%h¨ZShBW
e¤PSh¨mB]|P¤[ �/]�Z v fg�BRU�`�g�1Z%]�f_�g�B]¢N%WG�¨ZQ�»W¤PQ]gTURrW^]8[\Z%]�¹ �<RU�
f|�$PQf Z%�B]�]gWHXCZ%]¢f ���BZ%�BTrm;mBW 
$hBR�f|W^T��ªVCW XB�1f Z%h¨fg�BW u h-f|WH]ghBWGf K M8hBmEh1ZSf ZShBTr� �/Z%]
f|�BW`X$PS]¢f|Rre^RUXBPSh-f|��ZS�<f|�BW`XB]�Z���W^eGf|��f|Z
V4W���W^WHh K

� � � � ) � �����^��� � 
 �	* 
 �I� �

~ ]�Z v f|�BW»V4W^�SRUhBhBRrhB��PSh1mºf|�B]�Z%�B�%�BZS�1f�f|�1W�XB]gZ���WHeHf �S[nW��BPDNSW�mBZ%hBW�PQTUT Z%�B]���R v �1TzP�µ
f|RUZShB�9Z%h�fw[\Z8m1Rr¶CW^]gWHh-f�eHZ v XB�1f|WH]�X1]gZ%�%]gP v �*µ 	 u y 
 PQhBm M�	 M �4K � ZSf|��XB]gWH�gWHh�fgW^m
f|Z��B�\V-��Z%�B]	RrhB��fg]g�BeGf|Z%] K � Z_¹SW^WHX�Z%h��B�gRrhB��VCZSfg� ZQ�*f|�1W v �%[»PS�nP�m1W^e^Rr�gRrZ%h XBPS]�fgTr�
f¡PS¹QW^h�RUhºf|�1W�VCWH�%RUhBh1RUhB� �QPShBm
P�m1W^e^Rr�gRrZ%h�X$PS]¢f|Tr��f¡PQ¹SW^h PS��fg�BW»XB]�Z���W^eGf\X1]gZ%�%]�W^���gW^m K
� V-N RUZS�B�gT���Rrf»[\Z%�BTrm�VCW�Pº[»PQ��f|W�ZS�<f|R v W��1�gRUh1�
fw[\Z�XB]gZ%�S]|P v �»X$PS]gPSTUTrW^T4[�Rrf|��Z%h1W
PShBZSfg�BW^] ��Rr�OZ%hBW�¹�hBWG[²fg�BW�]gWH�g�BT�f|�ºf|ZªV4W�RUmBWHh-f|RUe^PST K � �1f
��RUhBeHW�Rrfº[nPS��f|�1W 
$]g�¢f
f|R v W8�/Z%]»PSh-��ZS�<�B�»fgZ�XBPS]�fgRUe^RrX$PQfgW8RUh�fg�BW�mBWH�gRU�Sh�ZS��PQh�PSh-f|W^h1h$P���� ��fgW v �$hBW^R�f|�BWH]
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ZS���B���$PSm PQh���¹�hBZD[�TrW^mB�%WAPSV4Z%�1f�[��BRUe¡�5XB]gZ%�S]|P v [\Z%�BTrm �g�1Rrf
f|�BRr� XBPS]�fgRUe^�1TzPS]
PS�g��RU�%h v W^h-f\VCWH��f K M»f�f|�1WY�gP v W�f|R v W»[\W8�BPSm?hBZ�TUR�f|WH]|PQfg�B]gW»fgZ XB]�WHN RUZ%�1�\XB]�Z���W^eGf|� �
[��BRUe¡�ie^Z%�1TUm�f|W^TrT��B�OPSh-��f|�BRrhB��PSV4Z%�1f�f|�1W_PQ�%]gWHW v W^h-fOVCWGfw[nWHW^hAfg�BW�fw[nZ K
£ ZD[nWGN%WH]��B�gWG�/�BTOfg�BWAX1]gZ%�%]gP v �
fg�B]gh1W^m Z%�Lf fgZ;V4W �+f|�BWG��f|�BW v ��W^TrNSW^�?[\W^]�WAhBZQf
W^hBZ%�1�%� K MY��RU��f|ZºV4W8]�W¤PSm�Rrh?f|�BWY�/Z%TUTrZ�[�RrhB��XB]gWH�gW^h-f|PQf|RrZ%hB�»ZS� 	 u y�
 PShBm�M�	 M � �
f|�BW_m$PQf¡P
XB]�ZLmB�1e^W^mAV���fg�BW_X1]gZ%�%]gP v �Oh1W^W^m1W^m f|Z�V4W ]gW^PS]g]gPShB�%WHm��/Z%]�fg�BW_�gPS¹SW ZS�
e^TzPQ]gRrfw� K � WH�gRUm1W^�_�/]�Z v fg�$PQf ��f|�BW�XB]gZS�%]|P v ��mBRrm¨hBZQf_�BPDNSW?PQTUT�fg�BW��/�1hBeHfgRUZ%hB�`Z%h1W
e^Z%�BTrmº[�RU��� K � �BRr�+RU��W �LXBTzPSRrhBW^m
Rrh x1K � �1W�fgZLZST [\W�e¡�BZ%�gW��/Z%]�f|�BW�PQVCZDN%W v W^h-f|RrZ%hBWHm
XB]gZ%V1TUW v � �L[»PS�8¸APQfgTzPSV K

�?�! � � ���
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� h1W�ZS�	f|�BW fw[\Z�XB]gZS�%]|P v ���B��W^mªRUh�f|�BW�XB]�ZLeHW^����ZS��mBWHfgW^] v RUh1RUhB�?fg�BWºXBTUPSe^W v WHh-f
ZS�»f|�1W�PSh-f|WHhBh$PS� Z%h¨fg�BW � ��� � PQf �9[nPS�_fg�BW?XB]�Z%�%]gP v 	 u y�
 ���+TUW^eGf|]�Z v PQ�%hBWHfgRUe
¸�ZLm1W^TURrhB��ZS� � Z v X4Z%��Rrf|W 	 RU]gW�PSh1m y TUPQf|W � fg]g�BeGf|�B]�W^� K � �B]�NSW^]g��RUZ%h�[»PQ�<X1�BVBTURr�g�BWHm
RUhª
 }%}-t V-��fg�BW`e^Z v X$PSh-��MY]�f|WHe¡� £ Z%�B�gW � � a�� � ��Rrfg�$PQf|WHmAP�f�f|�$PQf�fgR v W�RUh 
 Z%hBm1Z%h K
M8� v PQh��ºZSf|�BWH] t µ>�SW¤PS]	Z%Trm�XB]gZS�%]|P v ��f|Z m$P¤� � 	 u y 
 mBZLWH�	hBZSf	hBWHW^m�PQh�WH�gX4W^eHRzPSTrTr�
XCZD[\W^]��/�1T¬e^Z v XB�1fgW^]nfgZ�]g�Bh�� v Z ZSf|�BT�� K�u h���PSeHf�P u � ¸ M � JSsSx RU�»���1j�e^RrW^h-f K MYhBm
PS���/Z%]»f|�BW`XBTUPQfg�/ZS] v �BPSTrTCf|�BPQfORU��hBWHe^W^���|PS]¢�iRU� � � ��k1Kbk Z%]�V4WHf�f|W^] K6£ WHhBe^W`f|Z m$P¤� �
XCZD[\W^]��/�1T\eHZ v X1�1f|WH]g� v PS¹QW
e^Z v XB�1f|PQf|RrZ%hB� v �Be¡����PS��fgW^]`f|�$PQh¨WH��f|R v P�f|W^m¨PQf`f|�1W
]gW^TrW¤PS��W`ZS��fg�BW`XB]gZS�%]|P v �$PSh1m�fg�BW^]�WH�/Z%] v PS¹SWH��Rrf����BRrfgW�XBTUW^PS�|PQh�f�fgZ
[\Z%]�¹�[�Rrf|� K
	 u y 
 Rr�nP��gR v �BTzPQfgRUZ%h�X1]gZ%�%]gP v XB]�R v PS]gRrTr�_RUh-f|WHhBmBW^m��/Z%]��B�gWYV���XB]�ZS�/W^���gRrZ%h$PST6W^h µ
�%RUhBWHW^]�� �<VB�1f�PQ� Rrf�[�RUTrT+VCW mBW v Z%hB�¢f|]gPQf|WHmERUh�f|�BRr�_XB]�Z���W^eGf ��Rrf�e¤PShEPSTU��ZAV4W?�B��W^m
[�Rrf|�����Be^eHW^�g� V-� ��fg�BmBW^h-fg� K 	 Rrfg�Ef|�BRr���|PSRrm���R�f�RU��hBWHe^WH�g�|PQ]�� f|ZªW v XB�BPS�gRr{^W�f|�1W
e^Z v XBTUW �LRrfw�ªZS�»fg�BW�XB]gZ%�S]|P v 
 f|�$PQf_RU� �¬f|�BW�f|�BWHZ%]���V4W^�BRrhBm¨fg�BW e^PSTUeH�BTzP�f|RUZShB�`ZS�
��PS]¢µ 
$W^Trm`NSW^eGf|Z%]�� �QPSm v Rrfgf|PShBeHW �QR v X4W^m$PQhBe^W�ZQ�$PSh-f|WHhBh$PS��PShBm�e^�1]g]gWHh-f�mBRr��fg]gRUV1�1f|RrZ%h K
� �BW v PSh��$PQT ����W^W � 
 ³�� �1e¡�BX1f Klo � X1]gZDN RUmBWH��P
��W^eGf|RUZSh�e^Z%h-f¡PQRUhBRrhB�
PºVB]gRrWH�<RUh-fg]gZ mB�BeGµ
f|RUZShEf|ZªW^TrW^eHfg]gZ v PS�%h1WHf|Rre v ZLm1W^TURrhB� K � Z v W�ZS�Of|�BRr�ºf|�BWHZ%]��;RU��mBWH�geH]gRUV4W^m�Rrh�fg�BRU�
]gW^X4Z%]¢f �/�gW^W �gW^eGf|RrZ%h a � PS��[nWHTUT K � �1]8�B��W ZS��f|�BW_XB]gZ%�S]|P v �$PQ�YV4W^WHh v PQRUhBT���PS�YP
f|Z Z%T �1[��1W^]gW`[\W_�$P¤NSW_hBZQfO�/Z e^�1�gW^m�Z%h�f|�BW`f|�1W^Z%]¢� �$�BhBTrW^���O[\W_�BPSm�]�W^���BTrfg�OZSh�Z%�1]
�$PShBm��¬fg�$PQf_mBRUm�hBZSf�e^ZS]g]gWH�gX4Z%hBm;[�R�f|�ª[��$PQf�[»PQ�_f|ZiW �LX4W^eGf ����W^W �gW^eGf|RrZ%h x �GK9u h
�g�Be¡� e^PS�gWH� Rrf`[nPS� h1W^e^WH�g�gPS]��¨f|Z�f¡PS¹QW f|�1W�fg�BW^Z%]¢��RUh-f|Zie^Z%h1�gRUm1W^]|P�f|RUZSh;PSh1m;f|�BWHh
v PS¹QW8��Z v WYPSXBX1]gZ �LR v PQf|RrZ%hB�+RUh�Z%�B]�e¤PQTUe^�1TzPQfgRUZ%hB�	Z%]+fg�BW8�¢f|]g�1eHf|�1]gW8ZQ��f|�BW v Z mBWHT K
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M �g�BZS]�f�mBWH�geH]gRUXLf|RUZSh�ZS�¬f|�1W v ZS��f»��R v XBTUWYXB]gZ e^WHmB�B]�W8�/Z%]»Pº��R v �1TzPQfgRUZ%h
RU�nRUh?X1TzPSeHW
�BW^]�W K�� �BW v Z mBW^TrRUhB��R�f|��W^Tr�CRU� v PSmBW�NSW^]��
W^PS����V-��f|�1WO�1�gW^] µwRrh�fgW^]¢��PSe^WOXB]gZDN RUm1W^m�V��
	 u y 
 %

� M»f 
$]���f8Z%hBW ��XCWHe^R 
$W^�Of|�BW � PS]�fgW^�gRUPSh eHZLZ%]�mBRUhBPQf|WH�O�/Z%]YPSTrT�f|�BW_hBZLm1W X4Z%RUh-f|�
hBW^WHmBW^m K

� ~ ]gZ v fg�BW^��W � Z%hBW8m1W 
$hBWH�nf|�1WO[�Rr]gW^�nPShBm?PQf\fg�BWO�|P v WOfgR v W�f|�BWHRU]�]|PSmBRrR �-PQhBm
f|�BW`XBTUPQf|WH� K

� � �BW^hif|�BW ���Bh1eHf|RrZ%hB��V4WHfw[\W^W^hi[�RU]�W^�OPShBmiXBTzP�f|W^��PQ]gW`�gX4W^eHR 
$WHm K

� � �BW^h�f|�BW�XBTzPQe^W v W^h-fOZS��Z%hBW�Z%] v Z%]�W`�%W^hBWH]|PQfgZ%]g�YPS]�W_��XCWHe^R 
BW^m��6RUh1e^TU�1mBRUhB�
f|�BWHRU]�P v XBTrRrf|�1mBW�PShBmiXB�$PQ�gW K

� � �BW`�/]gW^���BWHhBe^RrW^� �6�/ZS]»[��BRUe¡��f|�BW`��R v �BTUPQf|RrZ%h�Rr�»[»PSh-fgW^m��4PS]�W�m1W 
$hBWHm K

� M»f�TzPS�¢f»Z%h1W�mBW 
$h1W^�»�/Z%]n[��1RUe¡��NQPSTU�BWH�»ZS���ºPSh1m � ����XB�BW^]�RUe^PST�e^Z Z%]�mBRUh$P�f|W^��� �
f|�BW���PS] µ 
$WHTUm�RU�»[nPSh-f|WHm K

£ ZD[ W^PS���ºPShBm��B��W^]��/]�RUW^h1mBTr�`f|�1RU� v RU�S��f��gWHW v �Qf|�1W»TzPS�¢f�R�f|W v e¤PQTUTU�<�/Z%]���Z v W»W � f|]gP
PQfgfgW^h-f|RrZ%h KC~ ZS]8�gZ v W_]gW¤PQ�gZ%h��4f|�BW_mBW^��RU�%h1W^]g�8ZS�+f|�BRr�8W^PS]gT��iNSW^]��gRUZSh ZS� 	 u y�
 �$PQ�
mBW^eHRUmBWHm��Lfg�$PQfS��RU�\hBZSfnfgZ V4W��B��W^m�RUh�f|�BW8�|P v WY[nP¤��PS�\RUh?PSh�Z%]�mBRUh$PQ]����gXB�1W^]gRre¤PST
e^Z Z%]gmBRrh$PQfgWO�¢� ��f|W v � � � �1W^hB� ���GK ~ Z%]	W �1P v XBTUW�Rr�.��[»PS��f|Z�VCWO�B��W^m�Rrh�fg�BWO� { µwXBTUPShBW �
Rrf�[\Z%�BTUm�hBZS] v PSTUT�� �SZ
�/]�Z v fg�BW`{GµwP �LW^��f|ZD[nPS]gmB��f|�1W���µwP �LW^� K4u h 	 u y�
 Rrf»RU� ���B�¢f
f|�BW�Z%X1XCZ%��RrfgW K*u h ZS�B]8�/�B]¢f|�BWH]��B�gW�ZQ��fg�BW�m$PQf|P �/]gZ v 	 u y�
 �*f|�1RU���$PQ��Z%V-N RUZ%�B��Tr�
VCWHW^h�f|PS¹SWHh�Rrh-f|Z
e^Z%h1�gRUm1W^]|P�f|RUZSh �/�gWHW�M K·J �GK
M8TU��Z�Z%hBW_�$PS�8fgZ�¹SWHW^X Rrh v RrhBm��$[��BWHh [nZ%]�¹�RUhB�?[�R�f|� eHZ v XBTUW � PQhBm TzPQ]g�%W���fg]g�Be µ
f|�B]�W^� �6f|�1W_TrR v Rrf¡P�f|RUZShB�\��WHfYV-�ifg�BW v P �LR v � v h�� v VCWH]YZS��hBZ mBW_X4Z%Rrh�fg� �$WHTUW v W^h-fg�
�/[�RU]�W^� �QXBTzP�f|W^� � PShBm�W �Le^R�f¡PQfgRUZ%h1�»[��BRUe¡��PS]gW`]�W^�gX4W^eGf|R�N%W^T�� o-³%³ � JS³%³ PShBm }%³%³LK
M8X$PS]¢f\�/]�Z v f|�1W�PSV4ZDN%W v W^h-fgRUZ%hBWHm��-N%WH]���TUR�fgf|TrW�RUhBX1�1fnmBPQf¡P`RU��hBW^WHmBW^m�Rrh?PQmBmBRrfgRUZ%h
f|Z
e^Z v W��BX�[�R�f|��W �1PSeGf|T���f|�BW���R v �1TzPQfgRUZ%hB� �-[��BRUe¡�iPS]�W�XB]gWH�gW^h-fgW^mARrh�f|�BRr�»]gWHXCZS]�f K
	 �BW^h v Z%]gW�f|�$PShAZ%hBWº�%WHhBW^]gPQf|ZS]8RU�YXB]gWH�gWHh�f �¬RrfYRU�YhBW^eHW^�g�gPS]��Af|Z�mBW 
$hBWº[��BWGf|�BWH]
	 u y 
 ���BZ%�BTrmE]g�Bh�f|�BW �gR v �BTzP�f|RUZSh�ZShBW?�%WHhBW^]gPQf|ZS] PQf PifgR v W
Z%] PQTUT	�%W^h1W^]|P�f|Z%]��
�gR v �BTrf|PShBW^ZS�B�gT�� x1K6u h�fg�BW 
B]g��f8e¤PS��W 	 u y�
 [�RUTrT¬]gWHhBmBW^]YZ%hBT���f|�BW PSm v Rrf�f¡PShBeHW`ZS�
W¤PSe¡�APSh-f|W^h1h$P �6PShBmiRUh�fg�BW`�gW^eHZ%hBm�e¤PS��W�ZShBTr� f|�BW���PS] µ 
$WHTUm�RU��fg�BW`Z%�1f|eHZ v W K
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� �BW�RUhBX1�1f»m$P�f¡PºRU�\��fgZ%]gWHm�RUh�P�
$TrWY[�R�f|�?fg�BW��|P v W8hBP v W8PS�nfg�$PQf�ZS�¬fg�BW�eHZ%h 
$�%� µ
]|PQfgRUZ%h�� VB�1f�[�R�f|��PºmBR�¶*WH]gWHh�f�W � f|W^h1�gRUZSh K$~ Z%]»P�eHZ%h 
$�%�1]|PQfgRUZ%h�hBP v WHm��¢f|WH��f � �1f|�1W
RUhBXB�LfYmBPQf¡Pº[\Z%�BTUm�V4W`�|P¤N%WHm PS�]%
0D� =H0 � � � � � ZSh�f|PSRUh1�\f|�1W8RUh1XB�1f�µ>m$PQf|P K�c W^PSm1��f|Z_VCWY�B�gWHm�V�� 	 u y�
 �/Z%]�TURU�¢f|RrhB� K

� �BW RrhBXB�1f 
BTUW��$PS�`V4W^WHh¨ZS�\hBZ�RUh-fgW^]gWH��f�RUh fg�BRU��XB]�Z���W^eGf �¬��RUhBeHW�R�f��$PS�`hBZQf`VCWHW^h
hBW^eHW^�g�gPS]���PQfYPSh-��X4Z%Rrh�fnf|Z�e¡�$PShB�%W�fg�BW`RUhBXB�Lf�m$PQf¡P�PQ�¯fgW^]��gR v �BTUPQf|RrZ%h K

� ��� � � ���¬0D)��90
.���� =

M8�8[�R�f|�Afg�BW RrhBXB�1f8m$PQf¡P��*PSTrT¬f|�BW_Z%�1f|X1�1f�m$PQf|P �/]gZ v P?�gR v �BTzP�f|RUZSh�Rr�Y�gPDNSW^mªRUhAP

$TUWO[�Rrf|� f|�BW�hBP v WYZS�¬f|�1W�e^Z%h�
$�%�B]gPQf|RrZ%h���VB�1f»[�R�f|��P_mBRr¶CW^]�W^h-f�W � fgW^hB��RUZ%h K M TURr��f
ZS��fg�BW`Z%�1fgXB�1fOm$PQf|P�
BTUW^���/Z%]»fg�BW�PSV4Z�NSW v WHh�fgRUZ%h1W^m 
$TUW�[\Z%�BTrmiTrZLZS¹?TURr¹SW�fg�BRU�]%
0D� =H0 ��§ �ª� � Z%h-f¡PSRrhB�	m$PQf|P8�/Z%]�f|�BW�PQm v R�fgf|PShBe^W K%c W¤PSmL�ºf|Z`V4W��B�gWHm V-� 	 u y�
 �/Z%]

XBTUZQfgf|RrhB� K
0D� =H0 � ��§ � � Z%h-f|PSRUhB�+mBPQf¡P��/]gZ v f|�1W���PQ]¢µ 
BW^TUm�WGNQPSTU�$P�f|RUZShB� KSc W^PSm1�ºfgZ�VCW��B��W^m�V��

	 u y�
 �/Z%]�XBTUZQfgf|RrhB� K
0D� =H0 � ����� � ZSh�f|PSRUh1�8m$PQf|P �/Z%]Of|�BW_e^�B]�]gW^h-f`mBRr��fg]gRUV1�1f|RrZ%h K6c W¤PSm1�if|Z?VCW_�B�gWHm V��

	 u y�
 �/Z%]�XBTUZQfgf|RrhB� K
0D� =H0 ��§ ��� � Z%h-f¡PSRrhB��m$PQf|P?�/Z%]8fg�BW
PSm v Rrf�f¡PShBeHW KCc W^PSm1��f|Z�V4W��B�gWHm�V-� 	 u y 


�/Z%]�TURr��fgRUhB� K
0D� =H0 � ��§ � � Z%h-f|PSRUhB�`m$P�f¡P��/]gZ v fg�BW
��PS]¢µ 
$W^Trm�WGNQPSTU�$P�f|RUZShB� K9c W¤PSmL� f|ZiVCW��B��W^m

V-��	 u y 
 �/Z%]�TURr��f|RrhB� K
0D� =H0 � ��� � � Z%h-f¡PQRUhB��m$PQf|Pº�/Z%]»f|�BW`eH�B]g]�W^h-fOmBRU�¢f|]gRrVB�1fgRUZ%h K1c W^PSm1��fgZ
VCW`�B��W^miV��

	 u y�
 �/Z%]�TURr��f|RrhB� K

u h�Z%�B]+�/�B]¢f|�BWH]\�B��W8ZS�Cf|�BWYm$PQf|P`�/]�Z v 	 u y�
 �-[\WY�/Z%�1hBm fg�BW�
BTUW^��e^ZSh�f|PSRUh1RUhB��m$PQf|P
�/Z%]\X1TUZSf�f|RUh1�`fg�BW v Z%�¢f�e^Z%h-N%WHhBRUWHh-f»f|Z�[nZ%]�¹º[�Rrfg� K £ W^h1e^WYfg�BWY�/ZS] v PQf	ZS��
$TrW^�	[�Rrfg�
f|�BW`W � fgW^hB��RUZ%hB��� K M � 
 �
PShBm�� Klc M_
 ��RU�»fg�BZ%]gZS�B�%�BT��?mBWH�geH]gRUV4W^miRUh�PQXBXCWHhBmBR � �ºK 

PShBm�PSXBX4W^hBmBR � �ºKbJ ]�W^��XCWHeHf|R�N%WHTr� K



� � �!� � � �8���G��� ��� ��� � � � � k%a

� ��� �r¥ ��3��<=^� 7 �>��!10��9��� =

� �BW�X4Z%�g��RUVBRrTURrfgRUWH��[�Rrf|� 	 u y 
 RU� � PS�ne^PSh�VCWY�gWHW^h�RUh�f|�BW�PSVCZDNSWYf|W � f � v PSh-� K � �BRr�
PSTU��Z v W¤PSh1� �%f|�BPQf	[nW �LRrh
fg�BWOX$PS��f��/Z%�B] v Z%h-f|�B� �-Z%hBT����$P¤N%WY�$PSm�e¡�$PShBeHWYf|Z��1fgRUTURr{^W
P �/]gPSeHfgRUZ%h ZQ�_fg�BWªZ%X1f|RrZ%hB��ZS¶CW^]�W^m V-� f|�BW X1]gZ%�%]gP viK M8XBPS]�f��/]gZ v e¤PQTUe^�1TzPQfgRUhB�
PSm v Rrfgf|PShBeHW
PShBmªWHNQPSTr�$PQf|RrhB����PS] µ 
$WHTUm �/Z%]`P��%R�N%W^h���fg]g�BeGf|�B]�W �9Rrf�RU�`PSTr�gZ�XCZS�g�gRrVBTUW
f|Z�WHNQPSTU�BPQf|W`P�e^�1]g]gWHh-f8mBRr��fg]gRUV1�1f|RrZ%h�PShBm�f|Z�[\Z%]g¹�[�R�f|���ge^PQfgfgW^]�W^]g� K
� �BW^]�W PQ]gW�PSTr�gZ���Z v W �/W¤PQfg�B]gWH� �*fg�$PQf�e^PShª�gR v XBTrRr�¯��ZS]��gX4W^WHm��1Xªfg�BW�e¤PQTUe^�1TzPQfgRUZ%h
f|R v W�ZS��	 u y�
 %

� � � v v WHfg]��;XBTzPSh1W^� ����W^W � 
 ³�� ��e¡�BX1f K·t �GK�� PSh����BZ%]�fgW^h�f|R v W��/Z%]ºe^Z v XB�Lf|RUh1�
e^Z%h1�gRUm1W^]|PQVBTr� �¬PShBm e^PSh�PSTU��Z�e^Z v XCWHhB�|P�f|Wº�/Z%]���Z v WºZS�	f|�BW�TrR v Rrf|PQf|RrZ%hB���gWGf
V-��f|�BW v P �LR v � v h�� v V4W^]�ZS��hBZ mBW`XCZ%Rrh-f|� v W^h-f|RrZ%hBW^m�W^PS]gTrRUW^] K

� u h-f|W^�S]|PST9PSeHe^�B]gPSeH� �/e¤PSTre^�BTUPQf|RrZ%h?fgR v W �GK � PShiVCW`mBW 
$hBW^m�V-��f|�BW`�B��W^] K � W^]��
�B�gWG�/�BT�RUhªf|�BW�VCWH�%RUh1hBRUhB��ZS� v Z mBWHTURUh1� �*[��BWHhEPSTrT�f|�BWH]gW�RU��hBW^WHm¨�/Z%]�RU��PSXLµ
XB]gZ �LR v PQfgRUZ%hB� K

� 
 WHN%WHT8ZS�`eH�B]g]�W^h-f�W �LX$PShB��RUZ%h K � PSh PSTr�gZ¨VCWimBW 
BhBW^m V-�©f|�BW��B�gWH] �»PQhBm RU�
�B�|PQVBTUW��/Z%]»fg�BW`�|P v W�]gW^PS�gZ%h1�8PS��fg�BW`RUh-f|WH�%]|PST�PSe^eH�B]|PSeG� K

� � RU��XBTzP¤�
ZS�*��f|]��BeHfg�B]gW K 	 �BWHh v Z mBWHTURUh1�`P ��fg]g�BeGf|�B]�W �LP k � µ>mB]|P¤[�RUh1�_e^PSh�V4W
mBRU��XBTzP¤�SW^m K

� Z v W v Z%]�W8Z%�Lf|m$PQfgW^m��/W¤P�f|�B]�W^�OPS]gWYf|�BW���PSeHRUTrRrf|RrW^��RUh-f|WHhBmBWHm��/ZS]»XBTUZQfgf|RrhB� K � �1f��/Z%]
PSh �g�B]¢N%WG� ��Z%h1W�e¤PSh �1�gW�f|�1W J mLµ>XBTUZQf|�_�/ZS]_f|�1W�PSm v Rrf�f¡PShBeHW ZS]_f|�1W k mLµ>XBTUZSfg�_�/Z%]
f|�BW`]|PQmBRzPQfgRUZ%h K�� �BW`XBTrZSf|�»�/ZS]�PSm v Rrfgf|PShBeHW�RU��PSeHe^WHX1f¡PSV1TUW �1VB�1fOmB�BW�f|Z�fg�BW�TzPSe¡¹?ZS�
P �LW^� �<f|�BW k mLµ>XBTUZQf|�`e¤PSh¨VCW �B�gWHm;�/Z%]`hBZ v Z%]�W�fg�$PSh¨e¡�BW^e¡¹�RUh1�A�/Z%]���� v v WHfg]��ªRrh
f|�BW`X$PQf�f|WH]gh K

� ��� �r& §�7 �B!$3C0¤!B�6�L=

M8h�Z%V-N RUZS�B�nPQm1NQPSh-f¡PS�%W�[�Rrfg� 	 u y�
 RUh�e^Z v X$PS]�RU��Z%h�fgZ M�	 M � �LRr��fg�BWYX4Z%���gRUV1RUTUR�fw�
ZS�O�gR v �BTzPQfgRUhB�i��fg]g�BeGf|�B]�W^�
e^ZShB�gRr��f|RrhB� ZS��XBTUPQf|WH��PS� [\W^TrT�PS� [�Rr]gWH� K MY��Rrf_[�RUTUT�V4W
mBW v Z%hB�¢f|]|P�f|W^m Rrh ��W^eHfgRUZ%h 
 ³1Kpo ��Rrf �$PS�?h1ZSf?V4W^WHh ZS���%]�W¤PQf?�gRr�%hBR 
Be¤PShBeHW�Rrh Z%�1]
e¤PS��W K�� �BZS�B�%���CRr��fg�BWºXB]�Z%XCZS]�f|RrZ%hAV4WHfw[\W^WHh f|�BW [nP¤N%WHTUW^h1�Sf|��PShBm�f|�BWº��RU{HWºZS�+f|�1W
��f|]��BeHfg�B]gWO�$PSm�V4W^W^h�mBR�¶*WH]gW^h-f �%f|�BRr�+e^Z%�BTrm
VCW�f|�1WOX4Z%Rrh�f �Qfg�$PQf�e^Z%�1TUm
mBW^eHRUmBW�[��BRre¡�
ZS��fg�BW�fw[nZ XB]gZS�%]|P v �nfgZ �B��W K
� �BW v ZLm1W^TURrhB��R�f|�gWHTr�\RU��N%WH]���W¤PQ��� K � �LRU�¢f|RUh1��hBZ mBW
X4Z%RUh-f|�`e^PSh;V4W v ZDN%WHm;W^PS�gRrTr�
PShBm 	 u y�
 �1XCm$P�f|W^�
f|�1W�RrhBXB�1f
m$P�f¡P [��BW^h5mBW^TrWHf|RrhB��P�h1ZLmBW�X4Z%RUh-f K � �BRU��[nPD�
Z%hBW e^PShA]�W^�B��WºW �LRr��f|RrhB� v Z mBW^Tr���/Z%]Yh1WH[ �gR v �BTUPQf|RrZ%hB��PShBmA� �1RUe¡¹iPSTrfgW^]gPQf|RrZ%hB��PS]�W
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XCZ%���gRrVBTUW K � �BW k � µ>mB]|P¤[�RUh1� ZS��f|�1W���f|]��BeHfg�B]gWiPSh1m©R�f|�_mBRU��XBTzP¤�¨ZS��f|�BW�h$P v WH��ZS�
hBZLm1W�X4Z%Rrh�fg��RU�»�SWHf8PShBZSfg�BW^]�f|�1RUhB� � f|�$P�f v PS¹QW^� v Z mBWHTURUh1�ºW¤PS�¢� K
M8hBZSfg�BW^]��/W¤PQfg�B]gW �QZ%]<�gWGN%WH]|PST$PQeHf|�BPSTUT�� �¤f|�BPQf v PS¹SWH� 	 u y�
 XBTUW^PS�|PSh-f<f|Z8[\Z%]�¹`[�R�f|���
RU�<PSTUT%fg�BW�W¤PS]�TURUWH] v WHh-f|RUZShBW^m�XCZS�g�gRrVBRUTrRrfgRUW^�4f|ZO�gWGf�f|�1W\PQe^e^�1]|PSeG�_ZQ�1f|�1W\e^PSTUeH�BTzPQfgRUZ%h1� K
� �BRU��[nPD�iP��B��W^]Oe¤PShi�$P¤N%W�PShiRUhLd$�BW^h1e^W`Z%h�f|�BW`W �LWHe^�1fgRUZ%h�f|R v W K

� ��� �zI ��,�=H!$7��1!$3C0D!1�4� =

¸�Z%��f»ZS��f|�1W�mBRU�gPSm1NQPSh-f¡PQ�%W^� v WHh�fgRUZ%h1W^m���Z ��PS] �LPS]�WYf|�1RUhB�%�	f|�BPQf�PS]�W8W^PS����f|ZºeHZ%X4W
[�Rrf|� PShBm e¤PQh VCW mBW¤PST�fY[�R�f|���4Rr��Z%hBWº¹QW^W^X1��f|�BW v Rrh v RrhBm �/W K � K mBW 
$h1Rrf|RrZ%hAZQ� � �GK
� �1f�f|�BWH]gW�PS]�W`fw[\Z
f|�BRrhB�%� �B[��1RUe¡�i�$P¤N%W�VCWHW^h�f|Z
�%]gW^PQfOPShBh1Z��%PShBeHW_f|Z
�B� K
� h1W ZS�\f|�BW v RU��f|�BW v RU�g��RUhB��e^PSTUeH�BTzP�f|RUZSh�ZQ�nf|�1W�R v X4W^mBPShBe^W K 	 u y 
 e^PSTUeH�BTzP�f|W^�
f|�BW�PQm v R�fgf|PShBe^W � PShBm�ZS��e^Z%�B]��gW8fg�BW8R v X4W^mBPShBe^WYRU�\PQfgf|PSRUhBPSVBTUW��/]�Z v f|�BRr���/�gW^W8M �GK
� �1f+�/Z%]�fg�BW»[��BZ%TrW^hBWH�g�	ZS�6f|�1W�XB]gZ%�S]|P v �SPQhBm�f|�BW�ZSfg�BW^]¢[�RU��W�W¤PS�¢��µ"f|ZQµ>�B�gW�eHZ%hBeHW^X1f �
Z%hBW`�g�BZS�BTUm�f|�BRrhB¹ �1f|�BPQf�f|�BRr�»[»PS��[\Z%]�fg����Z v W�W � f|]|P
TURrhBW^��ZQ��eHZLmBW K
� �BW�ZSf|�1W^]nfg�BRUhB��f|�$P�f��gWHW v fgZ�PSeGf|�$PSTrTr�
V4W � v RU���gRUh1� � �-RU��f|�BW8W¤PS]�TURUWH] v W^h-f|RrZ%hBWHm
�gR v �BTrf|PShBW^ZS�B�ne^PSTUeH�BTzPQfgRUZ%h ZS�<PSm v Rrf�f¡PSh1e^W�PQhBm���PS]¢µ 
$W^Trm�WHNQPSTr�$PQfgRUZ%h ZS�9��fg]g�BeGf|�B]�W^�
[�Rrf|����WHN%WH]|PST¬�SW^hBWH]|PQfgZ%]g� K � �BRU���BPS�»f|Z
V4W�mBZ%hBW�Rrh�fw[nZ
��fgW^XB���/�gW^W x � �LNSW^]�� v �Be¡�
e^Z v XBTURre¤PQfgRUhB�_[nZ%]�¹?�/Z%]�PSh-���B��W^]�� K
� �BRU��RU��XB]gZSVBTUW v � ��f|�$PQf�[\W?�$P¤N%W �$PSm�[�Rrf|�ªf|�1W�NSW^]g��RUZ%h;ZS� 	 u y�
 m$PQfgW^m 
 }%}-tLK
� h fg�BW��BZ v WºX$PS�SWºZS��M8]¢f|W^e¡� £ ZS�B�gW � � }���� �*Z%hBWºe^PSh 
$hBmªRUh1�/ZS] v PQf|RrZ%hAPQVCZ%�Lf`P
hBWH[ W^mBR�f|RUZSh�� 	 u y�
 µ �ºK%u f	Rr��X4Z%�g��RUVBTrW �Qfg�$PQf	��Z v W�ZQ�4fg�BW�RU���g�BWH� v W^h-fgRUZ%hBWHm
PSV4Z�NSW
�$P¤N%W�VCWHW^hAR v X1]gZDN%WHmiRrh�f|�BRr��TzPQfgW^]»N%WH]g��RUZ%h K

� ��� � � (���:E:¨!10�,/2C3
�

� �G�_�

� � v�v RrhB� �1XAf|�BW_XB]gWGN RUZ%�B� � 	 u y�
 RU�YP �B��WH�/�BT�PShBm �1�gW^]O�/]gRrW^hBmBT���XB]gZS�%]|P v PQhBm
�$PS��VCWHW^h�XB]gWGfgfw� v �1e¡�i[��$P�fO[nPS�OhBW^WHmBW^mi�/Z%]»f|�1RU��XB]�Z���W^eGf K
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� �r'���� �H3C0D��2¬7<��#S0�,/243©0D2;§�� §�(

��M�	 M � �/Z%]	[�RUh1mBZD[�� � � M8h$PQTr� �gRr�\ZS� 	 RU]gWOM8h-fgW^hBh$PQ��PShBm � e¤PQf�f|WH]gW^]�� �LRU�\PSh�PShBPST�µ
�L��RU�_PShBm��gR v �BTzP�f|RUZSh XB]gZS�%]|P v �/Z%]�[�RU]�W
��f|]��BeHfg�B]gWH�ºPSh1m;PSh-fgW^hBh$PQ� K�� �BW
N%W^]��gRrZ%h
�B�gWHm©Rr� 
 Kb³ �<XB�BV1TURU���BW^m;V��¨M8]¢f|WHe¡� £ Z%�B��W ��RUhBe K �<RUh5
 }%}-t PShBm RU��Z%hBT��¨PDNQPSRrTzPSV1TUW
�/Z%]�¸�Rre^]�Z%�gZS�¯f 	 RUhBm1Z�[�� K1u fn]gW^���BRr]gWH��PS� v RUh1R v � v P e^Z v XB�1fgW^]\W^���BRUX1XCWHm�[�Rrf|�?P
s%³%k%s%x X1]gZ e^W^���gZ%]�fgZ%�%WHfg�BW^]Y[�Rrf|��P s%³Sk%s-a e^ZSXB]gZ e^WH�g�gZS]_PQhBm�¸�RUeH]gZ%��ZS�¯f 	 RUh1mBZD[��
k1Kb³LK6£ W^h1e^W�Rrf�]��BhB��d6P¤[�TUWH�g�gT���Z%h v Z mBWH]gh�XCe �l� K

� �r'��r' �H3<)��90 79!10D!

M8TUT RUh1XB�1f�mBPQf¡P�PQ]gWnWHRrfg�BW^]�TrZ-PSmBWHm_�/]�Z v P�
$TUW\Z%]�WHh�fgW^]�W^m K%u �6WHh-f|W^]�W^m�f|�1Wn�/Z%TUTrZD[�RUhB�
RU�»f|Z�V4W�mBW 
$h1W^m K

� � �BW`��fg]g�BeGf|�B]�W^��PQhBmiPSh-f|W^h1h$PS� �Bfg�$PQfYPS]�W�f|Z
VCW`PQh$PSTr� ��W^m K � �BWH�gW_PS]gW�V1�BRUTrm
V-� mBW 
$hBRrhB� hBZ mBW^��PQhBm ��fg]|PSRr�%�-f�TrRUhBWi�gWH� v WHh-f|��� ��[�RU]gWH� Kn~ ZS] TrR v Rrf¡P�f|RUZShB�
R v XCZS�gW^m�Z%h�fg�BW`h � v VCWH]�ZS��h1ZLmBWH�O[�Rr]gWH��WHf|e K �gW^W�PSX1XCWHhBmBR � ~nK
M8h-f|WHhBh$PS� PS]�W�e^]gW^PQf|WHm V-� XBTUPSe^RrhB�ªP N%Z%T�f¡PS�SW��%W^hBWH]|PQfgZ%]�RUh�PªhBZ mBW K � �BW
XB]gZS�%]|P v fg�BW^h�PS�Lf|Z v PQf|Rre¤PSTrTr� eHZ%hBhBWHeHfg�
PSTUT+[�RU]�W^�ºeHZ%hBhBWHeHfgW^m f|ZAfg�BW���XCW µ
e^R 
$e�hBZ mBW�f|Z�f|�1W��SW^hBWH]|PQfgZ%] K�� �1W��SW^hBWH]|PQfgZ%]g��PS]�W
PSTUT��gRUh��B��Z%RUmBPST �4VB�1f`f|�1W
P v XBTUR�f|�BmBW�PShBm�f|�BW`XB�BPS�gW`e¤PQh�V4W`mBW 
$h1W^m PQ��mBW^��RU]gWHm K � �BW�Z%X4W^]|P�f|RUh1�º�/]gWGµ
���BW^hBeG�iRU��RUm1W^h-f|Rre¤PST*�/ZS]�PSTUTC�%W^hBWH]|PQfgZ%]g� K

� � �BW��/]gWH� �1W^hBeHRUW^��PSh1m¨PQhB�%TUWH�8[��BWH]gW�f|�BW
PQh$PSTr� ��RU��Rr�8f|Z�V4W�mBZ%hBW K�� �BW�PShLµ
�%TUWH��PS]�Wº�%RrNSW^h Rrh �gXB�BWH]gRre¤PST�e^Z Z%]gmBRrh$PQfgW^� K � �BW^��W�PS]gWºm1W 
$hBWHm;PQ���B�g�BPST��gWHW
� � �1W^hB� �$X K6k%t��"K

M8TUT\RUhBX1�1f�m$PQf|P % � ZLm1W^� ��[�RU]gWH� ��R v XCWHm$PShBeHW^� ���%W^h1W^]|P�f|Z%]���WHf|e K PS]�W�W^h-f|WH]gWHm5Rrh P
e^Z v�v ZSh 	 RrhBmBZD[���TURr¹SW v PShBhBWH] K
� �BW�XB]gZ%�S]|P v v PQ¹SW^��P8NQPSTrRUm$PQfgRUZ%h_ZS�6f|�BW�RrhBXB�1f+mBPQf¡P K � �BRU� v W¤PQhB��N%WH]gRr�¯� RrhB��f|�$P�f
hBZ TUZS�%RUe^PST�W^]�]gZ%]��	�/e^]gZS�g�gRrhB�A[�Rr]gW^� ��RrhBe^ZShB�gRr��f|WHhBeH��Rrh;mBW 
$hBRrfgRUZ%h¨ZS�$% q WHhBW^]gPQf|ZS]g� �
[�RU]gWH� ��hBZ mBW^�nPShBm �gZ ZSh � �$PS��VCWHW^h v PSmBW�[��BRrTUW�W^h-f|WH]gRrhB�_fg�BWY�SW^Z v WHfg]�� �%NSZ%Trf|PS�%WH�
WHf|e K � �BRU��Rr��mBZ%hBW`V4WH�/Z%]�W_PQh���PSh$PST��L��RU� �Qe¤PSTre^�BTUPQf|RrZ%hB�\RU��W �LWHe^�1fgW^m K
M8�YP�hBRre^W��/W¤P�f|�B]�W_M�	 M ��v PQ¹SW^�YP�]gW^PST¬f|R v W k m�N RU�g�BPSTURr�|PQfgRUZ%h�ZQ��f|�1W_m$P�f¡Pºf|�$P�f
mBW 
$h1W^�8fg�BW_�¢f|]��BeHfg�B]gW ��RrfOmB]gP¤[��Yf|�1W_�¢f|]g�1eHf|�1]gW � K MYTUTrZ�[�RrhB���/Z%]�{^Z Z v RUhB��PShBm�]gZQµ
f¡PQfgRUhB�
�BWH]gW^ZQ� K
� \OE:V	G�E V	JOD�ENL0DFL�P@8 0:J�LIW V A DFENL�UNPFC12KP�H�8
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M8TUT-fg�BWnWHh�fgW^]�W^m�m$PQf|POe^PShºV4Wn�gPDNSW^m����/Z%]<RUhB�¢f¡PShBeHW\�1hBmBW^]<f|�BW\XB]gZ���W^eHf�h$P v W � f|W^�¢f � K
� �BW_X1]gZ%�%]gP v fg�BW^hie^]�W¤PQfgW^��f|�BW��/Z%TrTUZD[�RUh1��
$TUWH�

0D� =H0 � �6� 2 � ZSh�f|PSRUh1RUhB�
Z%X4W^]gPQf|RrZ%h v Z mBW �$�S]gZ%�Bh1mAXBTUPShiPShBm�fg�BW��%W^Z v WHfg]���ZQ��f|�1W
��fg]g�BeGf|�B]�W �SW � K hBZ mBWH� ��[�RU]gWH� ���%W^h1W^]|P�f|Z%]�� �QX4Z%]�fg� ��mBRr��f|]�RUVB�Lf|W^m_TUZ-PQmBRUhB�S��PQTUZ%hB�
f|�BW_[�RU]gWH��PSh1m �%W^h1W^]|P�f|Z%]8P v X1TURrfg�BmBW �4X1�$PS�gWºPShBmAfg�BW �%WHhBW^]gPQf|ZS]g��hBZ v Rrh$PST
R v XCWHm$PShBeHW K

0D� =H0 � �>��° � Z%h-f|PSRUhB��fg�BW`Z%XCWH]|PQfgRUhB�º�/]�W^���BWHhBe^RrW^� K
0D� =H0 � ) �º� � ZSh�f|PSRUh1�nm$PQf|P mBW 
$hBRUh1� f|�BW8XBTzPSh1WY[nPDNSW^��RrTUTU� v Rrh$PQf|RrhB�8fg�BW���fg]g�BeGf|�B]�W
0D� =H0 ��3<�") y Z%RUh-f|��[��BWH]gW�f|�1W�h1W¤PS] 
$WHTUm�RU��f|Z
V4W`WHNQPSTU�BPQf|WHm K
0D� =H0 � ®	) � Z%h-f¡PSRrhB��mBRU]�W^eHfgRUZ%h1�»�/Z%]»[��BRUe¡����PS] 
$WHTUmB�OPS]�W�f|Z
VCW`WGNSPQTU�$PQfgW^m K

� �$fg�BW^��W»Z%hBT������������
	���� �
��������� �����8PShBm���������� ���?PS]gW�ZS�$Rrh�fgW^]�W^��f�f|ZYfg�BRU�<XB]�Z���W^eGf K � RUhBeHW
f|W^�¢f K �/]g��PSh1m�fgW^�¢f K ¶*X�PS]gW�V4ZSfg��[\W^TrT�mBZ e^� v W^h-fgW^miRUh�f|�BW v PSh��$PST � 
 � �BPShBmi�gRUh1e^W�Rrf
�$PS��hBZSf
V4W^WHh�hBW^eHW^�g�gPS]�� fgZªPSTrfgW^] fg�BW v V-� �$PShBm ��f|�1WH�E[�RrTUT�hBZSf
V4W�mBW^��e^]�RUV4W^m
�/�B]�fg�BW^] K1£ Z�[\WHNSW^]�R�f�[nPS�\hBW^eHW^�g�gPS]�� f|Z PSTrfgW^]����������
	�����V-���$PShBm�Rrh?Z%]�mBW^]	f|Z_mBW^TrWHfgW
hBZLm1W^�»�/]gZ v Pº�¢f|]g�1eHf|�1]gW K � �1W�]gW¤PQ�gZ%h��/Z%]\f|�BRr�»VCWHRUhB� hBW^eHW^�g�gPS]���Rr�\fg�$PQf�PSTrT*hBZ mBWH�
�$PS��f|ZªV4W��%RrNSW^h©e^Z%hB��W^eH�1f|R�N%Wih � v VCWH]g� K M8hBm©M�	 M � Z%hBTr�;PSTrTUZD[��º�/Z%]ºmBWHTUWGf|RUh1�
P hBZLm1W ��V1�1f
ZS¶CW^]g� hBZªPS�1fgZ v P�f|RUe^PST�PSm����B�¢f v W^h-f�ZS��fg�BW?�/Z%TrTUZD[�RUhB�ihBZ mBW^� K � �BRr�
XB]gZ%V1TUW v e^PSh VCW?X$PS]�fgTr�ªV-� X$PS���gW^m©V-�EPQTrf|WH]gRrhB��fg�BW fgW^��f K �SW^Z 
$TrW?V-�;�BPShBm K � �BW
�/Z%] v PQf�ZS��f|WH��f K �%WHZ Rr��mBW^��e^]gRrVCWHm�RrhiPSXBX4W^hBmBR � �8Klk1K

� �r'�� � � @9� !$39!$�¯F9=¤,�=

� �BW?PQh$PSTr� ��RU��Rr��V$PS�gWHm¨ZSh�fg�BW v Z v WHh�f v WHfg�BZ m���PS�`W �1X1TzPSRrhBW^mªRUhª��W^eHfgRUZ%h aLK*u f

$hBmB�]% � �1]g]gWHh-f|��RUh©PSTUT�[�RU]�W^��PShBm5PSh-f|WHhBh$PS� K�uwv X4W^m$PSh1e^W^��PSh1m PSm v R�fgf¡PQhBe^WH��ZS�
PSh-f|W^h1h$PS�`PShBm 
Bh$PSTUT��ihBW¤PS]�PShBm ��PS] 
BW^TUmAZS�	f|�BWº]gPSmBRUPQf|WHm ��µ 
$WHTUm K � �BW^]�W�RU�Yfw[\Z
mBRr¶CW^]�W^h-f v ZLmBWH�_ZQ��Z%XCWH]|PQfgRUZ%h�[��BW^h v Z%]�W v Z%]gW
f|�BPShEZ%hBW?�%W^hBWH]|PQfgZ%] �QPSh-f|W^h1h$P
RU�?X1]gW^��W^h-f K �+R�f|�BWH]�PSTrTOZS]?Z%hBWA�%W^hBWH]|PQfgZ%]�Rr�?W �LeHRrf¡P�f|W^m PQf�P¨fgR v W K	u h f|�BW 
$]g�¢f
e¤PS��W�fg�BW�R v XCWHm$PShBeHW?�/Z%]ºfg�BW�NQPS]gRrZ%�B�
PSh-f|WHhBh$PS�
Rr�ºhBZSf
e^PSTUeH�BTzPQfgW^m��<f|�$P�f
RU�ºf|�1W
R v XCWHm$PShBeHW v PQf|]�R � RU��hBZSf`�/Z%�BhBm �<[��BWH]gW^PS� Rrh�fg�BW TUPQf|WH]�f|�BW hBW¤PS]_PShBm���PS] 
$W^Trm
RU��hBZSf�e¤PSTre^�BTUPQf|WHm K MYTUT�e^PSTUeH�BTzP�f|RUZShB�8e^PShªVCW�mBZShBW
PQf`P��gX4W^eHR 
$WHm �/]gW^���BWHhBeH��PQhBm
�gX4W^e^R 
$W^mAPShB�%TrW^��Z%]�ZDNSW^]YP
]gPShB�%W`ZS�<�/]gWH���BW^hBeHRUWH�8PSh1mAPSh1�%TUWH� K
M�	 M � PSTUTrZD[����/Z%]�XBTrZSfgfgRUhB��ZS�¬f|�1W8e¤PQTUe^�1TzPQfgW^m?mBPQf¡P ��f|�1Z%�B�%�?fg�BRU�	�/W¤P�f|�B]�W�RU�����BRrfgW
XB]gR v R�f|RrNSW �/�gW^W`��W^eHfgRUZ%h }1KbJLKba � � Rr�|PSm1NQPSh-f|PS�%W^� �GK1~ RUh$PQTUTr��R�f�RU�»X4Z%���gRUV1TUW8fgZ
N RrWH[´PSTUT
f|�BW`e¤PQTUe^�1TzPQfgW^m�m$PQf|P��/]�Z v [�R�f|�BRrh�f|�BW`XB]�Z%�%]|P v�K
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� �BW e^PSTUeH�BTzP�f|W^mªm$P�f¡P�RU��hBZSf �9PS��Z%hBW�[nZS�BTUm�W �LX4W^eHf �9�|P¤N%WHm;f|Z�
$TrW^�`[�Rrf|�ªh$P v WH�
�%RrNSW^hiV���fg�BW`�B�gWH] K6c PQf|�1W^]�Rrf�Rr��PSTr[nP¤� �O�gP¤N%W^m�f|Z�f|�BW��/Z%TrTUZD[�RUh1��
$TUWH��%
(��n§ � � �?§ � � Z%h-f¡PSRrhB��X$PS���gRrNSW`XCZ%]¢f|RrZ%hB��ZS��XCZS]�f��ge^PQfgfgW^]�RUhB��X$PS]gP v WGf|WH]g�
� �»§ � � �?§ � � �1W_X4Z%]�fOPQm v R�fgf|PShBe^WH� v P�f|]gR � K
� �»§ � � � § � � �BW_X4Z%]¢f�R v XCWHm$PShBeHW v PQfg]gR � K
� � � � � � § � � �1]g]gWHh-f|�ORUhiPSTUT4[�RU]�W^� K
«A��� � � � § � � �BW�hBW¤PQ]�
BW^TUm�PShBm�f|�1W�X4Z%Rrh�fg�OPShBm��/]gW^���BWHhBeH� �4[��1W^]gW_Rrf�Rr��WHNQPST�µ

�$PQfgW^m K
����� � � �?§ � � �BW���PS] 
$W^Trm�PShBm�f|�BW�m1RU]gWHeHfgRUZ%hB�	PQhBm��/]gW^���BWHhBeH� �-[��BW^]�WOR�f+RU��WHNQPST�µ

�$PQfgW^m K
� � � � � � � � �?§ � � �BW v PSRUhªZ%�Lf|XB�1f 
$TUW K<£ W^]�W fg�BW?eHZ%h-f|W^h-f�ZQ� v ZS��f_ZS�»f|�1W

PSV4Z�NSW 
$TUWH��RU�?�-PQf|�1W^]gWHm PSTUZShB�;[�Rrfg� RUhL�/Z%] v PQf|RrZ%h©Z%h XCZSTr� hBZ v RzPST�eHZLWGj�µ
e^RrW^h-f|�����gWHW\��W^eGf|RUZSh a � PShBm`]|PQmBRzPQfgW^m`PSh1m`�/WHm`XCZD[\W^]�f|Z�fg�BW+�%W^h1W^]|P�f|Z%]�� �QX4Z%]�fg� K

� �$fg�BW^��W 
$TUWH��Z%h1Tr��� ��� � ����� �<PShBm
	�� ����� ��PQ]gWn�1�gW^m K � ZSfg�ºZS�Bfg�BW^��W 
$TUWH��PS]�Wn]|P�f|�BWH]
XCZ Z%]gT��imBW^��e^]gRrVCWHmªRUhAfg�BW v PSh��$PST � 
 �"K*~ ZS]8f|�BRr�8]�W¤PS��Z%hªP�e^TrW¤PS]YZ�NSW^]¢NLRrWH[ RU�8�SRrN%WHh
RUhiPSXBX4W^hBm1R � �8K 
 PQhBm �8K·J

� �r'��r& §�7 �B!$3C0¤!B�6�L=

M�	 M � RU�neHTUW^PS]gT��?PQh�W¤PS�¢�?XB]�Z%�%]gP v fgZº��f|PS]�f»�B�gRrhB� K u f�RU��[nWHTUT*m1ZLeH� v WHh-f|W^m �1[�Rrfg�
W �Le^WHX1f|RrZ%h�ZQ��fg�BW�Z%�1fgXB�1f�
$TUWH�»[��BW^]�W�f|�BW`mBZ e^� v W^h-f|PQf|RrZ%h�RU�»��Z v WH[��$PQfOTrZLZ%��W KLu f
e^Z v W^��[�Rrfg�AP�f|�1fgZ%]gRUPST 
 fg�BZ%�B�S�ifg�BRU��RU��h1ZSfYNSW^]¢��hBW^WHmBW^m 
 f|�$PQfO���BRre¡¹ T���W^h$PQVBTUWH�
Z%hBW fgZ VB�BRrTUm���fg]g�BeGf|�B]�W^��PSh1m PSh-f|WHhBh$PS� K � �BW�eH]gW^PQf|WHmE��fg]g�BeGf|�B]�W�RU�_�g�BZD[�h�PS�_P
k m v Z mBW^T�RUh ]�W¤PST�f|R v W RrhªPShBZSfg�BW^]Y[�RUhBmBZD[ �*[��1W^]gW
R�f�RU��X4Z%���gRUV1TUW fgZ�{^Z Z v PQhBm
]gZSf|PQf|W+f|�1W��¢f|]��BeHfg�B]gW K � �1RU�9RU�<P��%]gW^PQf<�BW^TrX`RUh�VB�BRUTrmBRUh1��PShBm v Z mBR��¯�LRrhB�»�¢f|]g�1eHf|�1]gW^� K
~ �1]�f|�1W^] �»fg�BWª���BRUe¡¹ NQPSTrRUm$P�f|RUZSh ZS��f|�BW RrhBXB�1f�
BTUW^���gPDNSW^��f|R v W K � �BWªXB]�Z%�%]|P v �
VCWHRUhB��VB�BRrTUm��/Z%]�PSh s%³%k%s%x`y � ��]g�Bh1�\���BR�f|W�W¤PS��RUT���Z%h v Z mBW^]�h
e^Z v XB�1fgW^]g� �-f|�BZ%�1�%�
mBW 
$h1RUhB��WHNSW^h�P v Z mBW^�¢f�h � v VCWH]�ZS��[�Rr]gWH���¢
 ³%³ ZS]»f|�BWH]gW¤PQVCZ%�Lf|�
� � Rr�»XCWH]geHW^X1fgRUVBTrW
[��BW^h��gR v �BTzPQfgRUhB�ºPQf v �BT�f|RUX1TUWY�/]�W^���BWHhBe^RrW^� K
�:) E:V	G�E�E:H]J.BTLIL�A3W CKA:L V�J�C�8 L�GIHKJ�LIJ V A�C�0NP J�V 8 0:Y	H<D�V	CKA:J
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� �BW v P���Z%]	mB]|P¤[�V$PQe¡¹ 
 PQ�\[�Rrfg� 	 u y�
+
 RU�	f|�1W8RUhBPSVBRUTrRrfw� ZS��f|�1W8XB]�Z%�%]|P v f|Z e^PST�µ
e^�BTUPQf|W�f|�BW�R v X4W^m$PQhBe^W�ZS��PSh�PSh-fgW^hBh$P���[��1W^h v Z%]gW»fg�$PSh Z%hBWYPSh-f|W^h1h$P �Q�%WHhBW^]gPQf|ZS]
RU��XB]�W^�gWHh-f K
� �BWA��W^e^ZShBm v P���Z%]�mB]gPD[�VBPSe¡¹�ZS��M�	 M � RU� ��f|�$PQf�[��BWHh W^h-fgW^]gRrhB�;h1ZLmBWH��fg�BW^��W
�$PS� fgZ VCW?�%RrNSW^hEeHZ%hB�gWHe^�1fgRrNSW^Tr�;h�� v V4W^]g� K�u ��Z%h1W?[»PQh�fg� f|ZAmBW^TrWHf|W�PAhBZ mBW?R�fºRU�
f|���B��hBWHe^W^���|PS]¢�Ef|Z PSTrfgW^]_PSTUT	f|�BW �/Z%TUTrZ�[�RrhB��hBZ mBW�h�� v V4W^]��ºV-�E�$PSh1m���PS�_M�	 M �
ZS¶*WH]g�`hBZ��g�1e¡�¨Z%XLf|RUZSh K � �BW
Z%XLf|RUZSh M�	 M � ZQ¶*WH]g� �*RU� v W^]gWHTr�if|Z�mBWHTUWHfgWºf|�BW�TrRUhBW
[��BRUe¡� mBW 
$h1W^�	f|�BW�hBZ mBW �-V1�1f�hBZSf+f|Z_PST�f|W^]�f|�BW��/Z%TrTUZD[�RUhB�8h � v VCWH]g�\PShBm�f|�1WYhBZ mBWH�
h � v VCWH]g��fgZ?[��BRUe¡��[�RU]gWH��PS]�WºPQf�f¡PSe¡�BWHm K � �1W�mBW v PShBm ZSh e^Z%h1�gW^eH�1f|R�N%W�h�� v V4W^]��
PSTU��Z v PS¹QW^��f|�1W�VB�BRUTrmBRUh1�ºZS����f|]��BeHfg�B]gWH��� �1Rrf|W`P¤[�¹-[nPS]gm��6V4W^e^PS�B�gW`R�f�mBRU�gPSVBTrW^�»f|�1W
XCZ%���gRrVBRUTrRrfw�
f|Z�PSmBm�hBWG[ hBZ mBWH�YP�f�]|PShBm1Z v XBTUPSe^WH��RUh�f|�1W�TURU�¢f�ZS�<hBZ mBW^� K 	 �BRUe¡�iRU�
ZS�¯f|WHh;hBRre^W
[��BW^h PQTrf|WH]gRrhB�iPSh;W �1Rr��fgRUhB�i��fg]g�BeGf|�B]�W K � ZSf|�¨ZS�»fg�BW^��W?XB]�Z%VBTUW v �`e^PSh
VCW�V-� X$PS���gW^m�V-� v PS¹�RUhB��e¡�BPShB�%WH��f|Z�f|�1W K �%WHZ 
$TUW V��A�$PShBm K�� �BRU�8Z%h f|�BW�ZQf|�BWH]
�$PShBm��*e¤PSh v PS¹SW�mB]gP v PQf|Rre¤PST<e¡�$PShB�SW^��f|Z�fg�BW���fg]g�BeGf|�B]�W ��V4W^e^PS�B�gW�fg�BWº[�RU]�W^�`PS]�W
mBW 
$h1W^m;fgZ��¢f¡PS]¢f PQhBm;WHhBmEPQf���XCWHe^RzPQT+hBZLm1W^��RUmBWHh�fgR 
$WHm¨V-� fg�BW^]�W hBZ mBW�h�� v V4W^] K
M8TUT f|�BRr� v PQ¹SW^�+R�f+]|P�f|�BWH]+�BhBXBTrW¤PS�gPSh-fnPQhBm�f|W^m1RUZ%�B��f|Z�PSTrfgW^]+PQh�W �LRU��fgRUhB���¢f|]��BeHfg�B]gW K
� �BW�TzPS�¢f v P���Z%]OmB]|P¤[�V$PQe¡¹ARU� �4fg�$PQf�M�	 M � RU�8�1h$PSVBTrW_f|Z?�gXBTrRrf8fg�BW ��PS]�
$W^Trm RUh-fgZ
]gRU�S��f PShBm¨TUWG�¯f_�BPShBm;eHRU]�e^�BTUPS]`XCZ%TUPS]gRr�gWHm 
BW^TUm1� �  �#���EPSh1m ���#�$� K�� �BRr�_�$PQ��fgZAV4W
mBZ%hBW`V-��f|�BW`�B��W^] K
u f+�g�BZS�BTUm
PSTr�gZ�V4W v W^h-f|RrZ%hBWHm��Qfg�$PQf�fg�BW�XBTrZSfgfgRUhB����PSe^RrTUR�f|RUWH�<PS]gWnNSW^]¢��TUR v R�f|W^m K � h1Tr�
J mLµwX1TUZSfg�`PS]gW�XCZS�g�gRrVBTUW
PQhBm¨fg�BW^��W e^PShBhBZSf�V4W W �LXCZ%]¢f|WHm¨f|Z�PSh-�ª�B��WH�/�BT	�%]gPSXB�BRre¤PST

$TUW?�/ZS] v PQf K�� ���B�
RrfºRr�ºhBWHe^W^���|PS]¢� [�Rrfg� W � f|WH]gh$PSTnXB]gZ%�S]|P v � f|Z v PS¹QW�XBTUZQf|� �/Z%]
]gW^X4Z%]¢f|� �$X1]gW^��W^h-f¡P�f|RUZShB�YWGf|e K
� �BW^��WnPS]�W	PSTUTQmB]|P¤[�V$PQe¡¹ �9f|�BPQf v PQ¹SW^�¬fg�BW+XB]gZS�%]|P v �gZ v WH[��BPQf9RUhBeHZ v XBTUWGf|W K � �BW^]�W
PS]gWY�gZ v W8� v PSTrT6RU�g���BW^�»PS�\[\W^TrT K ~ Z%]\RrhB��f|PShBeHW �Lfg�BW 
BTUW^hBP v WH�»PS]�W8TrR v Rrf|WHm�f|Z s � k
e¡�$PS]|PQeHf|WH]g� 
 PS�OPSTrT 
$TrW^h$P v W^�OPS]�W�RUh�Z%Trm 	 RrhBmBZD[���N%WH]g�gRrZ%hB� K
� �BW
Z%�1f|X1�1f 
$TUW �/ZS]�f|�BW�e^PSTUeH�BTzPQfgW^m ��PS] 
BW^TUmªRr��N%W^]¢� TUZ Z%��W^Tr��mBZ e^� v W^h-fgW^m K � �Lf
[��BW^hE�1�gRUh1��f|�1W mBZ e^� v WHh�f|PQf|RrZ%h�RUh¨PSXBX4W^hBmBR � �8K 
�PShBm �8K·J f|�BRr�_���BZ%�BTrm¨V4W�hBZ
XB]gZ%V1TUW viK

� �r'�� � (���:E:¨!10�,/2C3
�
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� � v�v RrhB���BX�fg�BW�XB]gWGNLRrZ%�B�]%�M�	 M � RU�9PO�B�gWG�/�BT �¤fg�BZ%�B�%����PS]��/]gZ v XCWH]��/W^eGf�X1]gZ%�%]gP v
�/Z%]`Z%�B]�f¡PS��¹ K � ZSf�XCWH]��/WHeHf �¬m1�BW�fgZ�R�f|��TUPSe¡¹ ZS�ne¤PSTre^�BTUPQf|RrhB��f|�BW
R v X4W^m$PQhBe^W
ZS�nP
�gRUh1�%TUW	PSh-fgW^hBh$P�RUh�PSh_PS]�]|P¤� K�� �BRr�<PShBm�f|�BW�RUhBPSVBRUTrRrfw��ZS�1M�	 M � f|ZO�gXBTrRrf�fg�BW+��PS]�
$W^Trm
RUh-f|Z ���#���iPShBm  "������e^PSTUTr�\�/Z%]\� �1Rrf|W8�gZ v W8X4Z%��fgXB]gZ e^WH�g��RUhB� K � �BW�ZSfg�BW^]»m1]|P¤[�V$PSe¡¹��
PS]gW�PSTrT*X4Z%�g��RUVBTrW�f|Z�Z�NSW^]�e^Z v W�[�Rrf|�1Z%�1f�N%WH]����%]�W¤PQf�m1Rrj�e^�BT�f|RrW^� K
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� ZSf|��M�	 M � PShBm 	 u y�
 PS]gW+�BhBPSVBTUW+fgZO��XBTUR�f¬f|�BW+��PS]�
BW^TUm`Rrh�fgZ�TUWH�¯f<PQhBm_]�RU�%�-f9�$PQhBm
e^RU]�e^�BTUPS]�X4Z%TzPS]�RU{HW^m�
$W^TrmB� K � �1WH��PS]gW�PSTr�gZ��Bh$PSV1TUW�f|Z�e¤PQTUe^�1TzPQfgW�f|�BW�R v XCWHm$PShBeHW`ZS�
P �gRrhB�%TUWOPSh-fgW^hBh$P_RUh�PQh�PS]�]|P¤� ��[��BW^h�PQTUT6PSh-f|WHhBh$PS�nRUh
f|�BW8PS]g]gPD� PS]�WYfg]|PShB� v R�fgfgRUhB�
PQfYfg�BW��|P v W�fgR v W K MY�8Rr��fgZ?V4W_��W^WHh RUhi�gWHeHf|RrZ%h;
 ³1Klo �Bf|�BWG� �/M�	 M � PSh1m 	 u y�
 �
�LRrW^TrmB��f|�BW��|P v W`]gWH�g�BT�f|�����/[�R�f|�BRrh�P
� v PSTrT v PS]g�%Rrh �GK � � �1�Ofg�BW^]�W_Rr�Oh1Z ]�W¤PS��Z%h�fgZ
XB]gWG�/W^]�Z%hBWOZS�*fg�BWYX1]gZ%�%]gP v �/]�Z v P��/W¤PQfg�B]gWOZ%]	e^Z%]�]gWHeHf|h1W^�g�nXCWH]g�gX4W^eGf|R�N%W KL£ ZD[\WHNSW^]
	 u y 
 RU�<��PS] v Z%]gW\e^Z v �/Z%]�f|PSVBTrW�fgZ�[nZ%]�¹_[�R�f|�ºV4W^e^PS�B�gW�R�f�[\Z%]g¹��+[�Rrfg�ºXBTUPQf|WH� �%PQhBm
mB�BW�f|Z�R�f|�»X4Z%�g��RUVBRrTUR�fw��f|Z�mBWHTUWHfgW`PShBm�RUh1�gW^]¢f�hBZ mBW^��[�R�f|�BZ%�Lf»f|�BW��gP v W�mBRrj�eH�BTrfgRUW^�
PS��RUh�M�	 M �CK
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	 �BW^hi[nZ%]�¹�RUhB�
[�Rrfg��PQ]g]|PQhB�%W v W^h-fg�O���Be¡� PQ��fg�BW`Z%hBWH�YXB]�W^��W^h-f|WHm RUh�f|�1RU��]gWHXCZS]�f �

$]g�¢f|Tr� Z%hBW8�$PS�nfg�BW��gX4W^eHRr�¯��f|�BW8e^Z Z%]gmBRrh$PQfgW8��� �¢f|W v �1Rrh?[��BRre¡��f|�BW���R v �1TzPQfgRUZ%hB��RU�
f|Z
f¡PS¹QW_XBTUPSe^W K � RUh1e^W 	 u y�
 PShBmAM�	 M � [\Z%]g¹���[�Rrf|� � PS]¢f|W^��RzPShie^Z Z%]�mBRUh$P�f|W^���/Z%]
f|�BW�e^Z%h1��f|]��BeHfgRUZ%hiZS��e^Z%h�
$�%�B]gPQf|RrZ%hB� �B[\W�mBW^eHRUmBWHmi�/Z%]�fg�$PQfOPS��[\W^TUT K6£ WH]gW¤P��¯f|W^]�[\W
mBW 
$h1W^m f|�BW_�gRrmBWºZS��fg�BWº�gPQf|WHTUTUR�f|W�[�Rrfg�Af|�1WºPSh-f|WHhBh$PS�Yf|Z�V4WºRUhif|�BW � ��µ>XBTzPQhBW �CRrf|�
e^W^h-fgW^]���Rrf|�BPQf|WHm_Rrh_Z%]�RU�%ZYPShBm`[�Rrfg�_fg�BW\V4Z m1�`VCWHTUTrZ�[
	 � ³1K�� �BRU�<RU�<mBW v Z%h1��f|]gPQf|WHm
RUh�f|�BW��/Z%TrTUZD[�RUh1��
$�%�B]�W"%

y

x

z

~ Rr�%�B]�W J % � Z Z%]gmBRrh$PQfgW���� ��fgW v
� �BW_��W^eHZ%hBmAm1W^e^Rr�gRrZ%h�f|Z
VCW v PSmBW �1[»PQ�YRrh�[��1RUe¡�ie^Z Z%]gmBRrh$PQfgW^�»f|�1W�WGNQPSTU�$P�f|RUZSh�ZS�
f|�BW���PS] µ 
$WHTUm
�g�BZS�BTUm�VCW�m1W^�geH]gRrVCWHm K 	 u y 
 PShBm�M�	 M � �B��WY��XB�BWH]gRUe^PST$e^Z Z%]�mBRUh$P�f|W^�
�/Z%]¬f|�BRr��XB�1]gX4Z%�gW ����Z8R�f¬[»PS��h$PQfg�B]|PST%fgZY�1�gW\fg�BW��|P v W	RUh�Z%�B]<XB]gWH�gW^h-f|PQf|RrZ%hB��PS�<[\W^TrT K
� Z�eHZ�NSW^]�f|�1WºW^h-f|Rr]gWº��X$PSeHW�WGN%WHhBTr� ��VB�1f`P�f�f|�BW �|P v W f|R v W_¹SWHW^XBRrhB��f|�BW�h�� v VCWH]
ZS��ZS�1f|XB�LfYX1TUZSfg� v PShBPS�%W¤PQVBTUW �L[\W_mBWHe^RrmBW^m��/Z%]»f|�1W`�/ZSTUTUZD[�RrhB� NQPSTU�1W^��f|Z
XBTrZSf»�/Z%]]%
� % ³�� � o�t�� � }%³�� PSh1m¨
 k%t��HK
� % ³��HKrK�Klk%x%³��HK
M8�
e¤PSh©V4W��gW^WHh5Rrh��gW^eGf|RrZ%h 
 ³1KbJ �+P XBTUZQf�RU�º�SW^hBWH]|PQfgW^m��/Z%]�WHNSW^]���ZQ�Yfg�BW�PSV4Z�NSW
v WHh�fgRUZ%h1W^m¨NQPSTr�BW
ZS�R� K � �$PQfºRr� ��fg�BW e¡�1Z%RUeHW?ZS�\NSPQTU�BWH���/Z%] ��PS��mBW 
$h1W^m PSV4ZDN%W �
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]gW^���BTrfg� Rrh��/Z%�1]_XBTrZSf|�`[�Rrfg�EPi]gW^��Z%TU�Lf|RUZSh¨ZS�S�imBWHe^RrmBW^mEV-�ªf|�1W?�gR v �BTUPQf|RrZ%h��Cfg���B�
�%RrN RUh1�
P�eHZ�NSW^]gPS�%W�ZS��fg�BW`W^h-f|Rr]gW���X$PSe^W_PS��mBWH�gRU]�W^m K
� �BW\]�W^��Z%TU�1fgRUZ%h v W^h-f|RrZ%hBWHm_PQVCZDN%W�RU�¬m1W^e^RrmBW^m�V-��f|�BW+NQPSTr�BW^�9W^h-fgW^]gWHm Rrh���R v �1TzPQfgRUZ%h
XB]gZ%�S]|P viK � �1W NSPQTU�BWH�?�B��W^m RUh 	 u y�
 PShBm M�	 M � mBR�¶*WH]g�?�/]�Z v Z%hBW PQhBZSf|�1W^] �
VCWHe¤PS�B��W�ZS��mBRr¶CW^]�W^h-f�]�W^�gZS�B]geHW^��Z%h fg�BWºe^Z v XB�Lf|W^]��8[��BWH]gWºf|�1Wº�gR v �BTzP�f|RUZShB�O[\W^]�W
XCWH]��/Z%] v WHm K
� �BW`�gR v �BTzPQfgRUZ%h1�n]g�1hiV-� 	 u y�
 �BPS��P�]gW^��Z%TU�Lf|RUZSh�ZS� �ºZS� t�� �1[��BWH]gW^PS��f|�BW���R v �Lµ
TzPQfgRUZ%hB�\]g�Bh�Z%h�M�	 M � �$PS��Pº]�W^��Z%TU�1fgRUZ%h�ZQ� �ºZQ� k �bx��HK M8��e^PSh�VCW���W^WHh�TUPQf|WH] �Lfg�BRU�
RU��ZS��hBZ
�gRU�ShBR 
$e^PShBeHW K
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M NSW^]���R v X4Z%]�f|PSh-f	RU���g�BWORUh P�X1]gZ���WHeHf ��[��BWH]gWOZ%hBWORU�	mBW¤PQTURUh1�`[�R�f|� �gWHNSW^]gPST*PQT v Z%��f
�gR v RUTUPS]�N%WH]g�gRrZ%hB�
ZS�OP ��XCWHe^R 
Be�PS]g]gPShB�%W v WHh�f ��RU�_e^Z%h1�gRU�¢f|WHhBeH� K+u f
RU� eH]g�BeHRzPST�f|�$P�f
f|�BW�XB]�W^��W^h-f¡PQfgRUZ%h1�ºZS��f|�BW?mBRr¶CW^]�W^h-f
PS]�]|PShB�SW v W^h-f|�ºe^PSh V4W�e^Z v X$PS]�W^m;[�R�f|� Z%h1W
PShBZSfg�BW^] �$�gZ�WHN%WHhA� v PSTrTCNQPS]�RzPQfgRUZ%hB�ne¤PShiVCW`��XCZSf�f|WHm�R v v W^mBRUPQf|WHTr� K
� W^�gX1Rrf|W�fg�BW���PSeHf�fg�$PQf�[\W��¢f¡PS]¢f|W^m©�B��RUhB� 	 u y�
 PShBm©M�	 M � PQf P W¤PS]�Tr�E�¢f¡PS�SW
RUh¨fg�BW?X1]gZ���WHeHf �<[nW mBRUm¨hBZSf �$P¤N%W�Pie^TUW^PS]�RUmBW^P�ZS�»fg�BW 
Bh$PST\PSXBX4W¤PS]gPShBe^W ZS��Z%�1]
XB]gWH�gW^h-f|PQf|RrZ%hB� K�� �BW��/Z%] v P�f�ZS��f|�BW�XB]�W^��W^h-f¡PQfgRUZ%h1�
[nPS�
mBWHe^RUm1W^m5PS��f|�BW�XB]�Z���W^eGf
XB]gZ%�S]gW^���gWHm���f|�BW e^Z%h 
B�%�B]|P�f|RUZShB��mBWGN%W^TrZ%X4W^m�PShBmªPS�8Rrf�V4W^e^P v Wºe^TrW¤PS]8fgZ��B��[��$P�f
[»PS�_hBW^WHmBW^m K MYTU�gZi�gZ v W
� v PSTrT+PSTrfgW^]gPQf|RrZ%hB��[nPS�_h1W^e^WH�g�gPS]��¨RUh��gZ v W
ZS�nfg�BW�XB]gW µ
�gW^h-f|PQf|RrZ%hB� �/�gWHW TzP�f|W^]�Rrh�f|�1RU���gWHeHf|RrZ%h � mB�BW`f|Z?TrR v Rrf|PQf|RrZ%hB�nRrh 	 u y�
 PShBm�M�	 M �
���gWHW }LKbk � K
M X1]gW^��W^h-f¡P�f|RUZSh��6PS��f|�BW`Z%h1W`�/ZSTUTUZD[�RrhB�º�g�1Z%]�fgTr� �1e¤PShiVCW`mBR�N RUmBWHmiRrh-f|Z t XCZ%Rrh-f|��%
y PS�%W




 K M �g¹SWGf|e¡� ZQ��fg�BW�PS]g]gPShB�%W v WHh�fOPQTUZ%hB�º[�R�f|��P�m$PQf¡P�V4Z �

JLK�y TUZSfg��ZS��R v X4W^m$PQhBe^W`PSh1m�fg�BW`]gWGd$W^eGf|RUZSh�eHZLWGj eHRUWHh�f
k1K M �g�BZ%]¢fOmBW^��e^]gRrX1f|RrZ%h�ZS�<f|�BW�PSh-f|WHhBh$P �/� � Z%]gRrW^h-f¡P�f|RUZSh�PShBmiXBTzPQe^W v W^h-f

y PS�%W J


 K�y TUZSfg��ZS��fg�BW`�-PSRUh K
JLK M8h�PSh$PST�� �gRU��ZQ��fg�BW`]|PSmBRUPQf|RrZ%h�X$P�fgf|WH]gh K
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� �BW?���BZ%]�f_mBWH�ge^]�RUX1fgRUZ%h�ZS�\f|�BW
�gX4W^eHR 
$e e^Z%h�
$�%�B]gPQf|RrZ%hªZS�nfg�BW?PQh�fgW^hBhBP ��� � RU��m1�BW
f|Z f|�1W?��PSeHf �<fg�$PQfºfg�BW���¹SWHfge¡�BW^��mBZ W^�ºm1RU�gX1TzP¤��W �1PSeHfgTr��[��BW^]�W�f|�BW�PSh-f|W^h1h$PS�
PS]�W
��PS��fgW^hBWHm PShBmiRUh�[��BPQfOmBRU]�W^eHfgRUZ%h�fg�BWH��X4Z%Rrh�f K
� �BW PQh$PSTr� ��RU���$PS��fw[\Z v PSRrh��%Z-PSTr��%

� � Z`NQPSTURrm$PQfgW»f|�$PQf	fg�BW�XBTUZSfg��PS�%]gWHW�[�Rrf|�
[��$PQf\RU�+W �LXCWHeHf|WHm�PSeHe^Z%]�mBRUhB�`f|Z`f|�1W
f|�BWHZ%]��?[nW�¹�hBZD[ K

� � Z`mBWHe^RrmBW�[��BWHfg�BW^]+f|�1RU�+RU��P`eHZ%h 
$�S�B]|PQfgRUZ%hºfg�$PQf v PQfge¡�BW^�+f|�1W�mBW v PShBmB�+�/Z%]
f|�BW�PSh-fgW^hBh$P
��� �¢f|W viK

£ ZD[nWGN%WH]�f|�1W XB]gWH�gW^h-f|PQf|RrZ%hB��ZS�_e^Z%h 
B�%�B]|P�f|RUZShB��[�Rrfg� v Z%]�WAf|�$PQh ZShBW�PSh-f|W^h1h$P
mBRr¶CW^]����/]�Z v fg�BW`ZSf|�1W^]g� K$u fORU��TUR v R�f|WHm?f|Z
Z%hBW`X$PQ�%W�[�Rrfg�ifg�BW��/Z%TUTrZ�[�RrhB�ºX4Z%RUh-fg��%
y PS�%W




 K M �g¹SWGf|e¡� ZQ��fg�BW�PS]g]gPShB�%W v WHh�fOPQTUZ%hB�º[�R�f|��P�m$PQf¡P�V4Z �

JLK M �g�BZ%]¢fOmBW^��e^]gRrX1f|RrZ%h�ZS�<f|�BW�PSh-f|WHhBh$P �/� � Z%]gRrW^h-f¡P�f|RUZSh�PShBmiXBTzPQe^W v W^h-f

k1K�y TUZSfg��ZS��fg�BW`�-PSRUh K
oBK M8h�PSh$PST�� �gRU��ZQ��fg�BW`]|PSmBRUPQf|RrZ%h�X$P�fgf|WH]gh K

� Z v W�ZS�\fg�BW�PSh$PST�� �gRU��Rrh f|�BW
XB]�W^�gWHh-f¡PQfgRUZ%hB�`ZS�\e^ZSh 
$�%�B]gPQf|RrZ%hB��[�R�f|� v ZS]gWºf|�BPSh
Z%hBW`�%W^h1W^]|P�f|Z%] v RU�%�-f�V4W`XBTzPSeHW^miPSV4ZDN%W`f|�BW`XBTrZSf|��PSTrZ%hB�º[�R�f|��f|�BW`mBWH�geH]gRUXLf|RUZShB� K
M XB]gWHe^RU��W�RUmBW^P�ZS�6f|�BW�X1]gW^��W^h-f¡P�f|RUZShB�	RU��hBWHe^WH�g�|PQ]��
V4WH�/Z%]�W»[nW��¢f¡PS]¢f	W �1P v RUhBRrhB�8f|�1W
]gW^���BTrfg� K6£ W^hBeHW PSh�W �BP v XBTrW�ZS���BZD[ P�XB]�W^�gWHh-f¡PQfgRUZ%h v P¤�?TUZ Z%¹ K1u f�RU�»fgZ
VCW��/Z%�1hBm
Z%h�fg�BW hBW � f�X$PS�SW � ���B��f�PS��f|�BW�]gW^PST�X1]gW^��W^h-f¡P�f|RUZShB�Y[�RrTUT¬V4W_XBTUPSe^WHm PQfYhBWG[ X$PS�%WH�
�/Z%]�P�eHTUW^PS]�ZDN%W^]¢N RUWH[ K
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RU�O�gZ v WH[��$P�f�TUZD[\W^]�f|�$PQh�f|�BPQf8ZQ��f|�BW_mBRUX4Z%TrW K � �$P�f8f|�1W PSh-fgW^hBh$P VCWH�$P¤N%W^� v �Be¡�
TURU¹QW�POmBRrXCZSTUW+RU�9���BR�f|W	�BhBmBWH]g�¢f¡PShBmBPSVBTUW ���gRUh1e^W	f|�BW���fg]g�BeGf|�B]�Wn]|P�f|�BWH]<Rr�9��� v v WHfg]gRre¤PST
PS]gZ%�1hBmifg�BW�PSh-f|WHhBh$P �B[��BWHh�f|PS¹�RUhB��f|�1W`[nP¤N%WHTUW^h1�Sf|��RUh-f|Z
e^ZShB�gRrmBW^]gPQf|RrZ%h K
� �$PQf�f|�BW��-PSRrh RU� ³ RUh � � ³ � RU��f|Z�V4WªW �LXCWHeHfgW^m��OVCWHe¤PS�1�gW�hBZ �¯f|R v WANQPS]¢�-µ
RUhB� � e^�B]�]gWHh�fg�ºRUh�f|�BW?PSh-f|WHhBh$PAe^PShE�%WHhBW^]gPQf|W?P � µ 
BW^TUm��BWH]gW K M8Tr�gZ�fg�BRU�_W �LXBTUPSRUhB�
�/Z%] � �	� � � ³�� [��BWHh � ��� 
 s%³��^K4~ ]gZ v fg�BW���� v v WHfg]���ZS��f|�BW���fg]g�BeGf|�B]�W�[\W ��W^W �
f|�$PQf8f|�BW � ,�� ��2 ���ieH]gW^PQf|WHm V���f|�BW RUhBmB�1e^W^m eH�B]g]�W^h-f`Z%h fg�BW f|ZSX Z%]8V4ZSfgfgZ v ZS�
f|�BW`��fg]g�BeGf|�B]�W_e^PShBeHW^T9Z%�1fOPQf^� � ³�� PShBm � ��� 
 sS³��^K
� W^e^PS�B�gW�f|�BWi�-PSRrh���fgW^hBm1� f|Z¨{^WH]gZ �zµ�� RUh�f|�BWiXBTUZQf|� � �/Z%]�e^WH]�f|PSRUh5PShB�%TrW^� �	fg�BRU�
PSh-f|W^h1h$P e^PSh�hBZSfOVCW`�B��W^m K

	$A:C<DOV A3W�
 HKJ.V	A D�ENL�UNY	C<D�J
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|reflection coefficient| for Config2

� �BW
PSh-f|WHhBh$P�RU� 
 �LW^m�PQf8fg�BWºeHZ%]ghBWH]�ZS�	f|�1Wº�|PQfgW^TrTURrfgW PQhBm RU�8Z%]gRrW^h-f|WHm PSTUZShB�?f|�1W
{Gµ P �1Rr� K
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u hEf|�BRr� e^ZSh 
$�%�B]gPQf|RrZ%h;ZShBW?[\Z%�BTUm;W �LXCWHeHf
�¢� v�v WHf|]¢�¨PS]gZ%�1hBm � � o�t � K � �BRr�ºRU�
NSPQTURUmBPQf|WHm�V-��TUZ Z%¹�RUhB� PQf»fg�BW�XBTUZQf|�n�/Z%]S� � ³ � PSh1m � � }%³ � [��BWH]gW�fg�BW�W �LX4W^eHfgW^m
��� v v WHfg]���PSXBX4W¤PQ]g� K M f|�BRrhB��fg�$PQfO�/�B]�fg�BW^]YPS���g�B]�W^��Z%h1W_ZS��f|�BW_]gW^TrRzPSV1RUTUR�fw��ZS��f|�1W
XBTUZSfg�»RU�\f|�BW�X1TUZSf»�/ZS]S� � o�t � �L[��1W^]gW`Z%h1W 
$hBmB�»fg�BW�W �LX4W^eGf|W^m k m � V4WHfw[\W^WHh�f|�1W
�-PSRUhiPSh1miW^PSe¡�AZQ��fg�BW`X$PS]�fgRzPSTCe^Rr]ge^�1TzPS]�Tr� XCZ%TUPS]gRr{^WHm��-PSRUh1� K
M8��P v PQf�f|WH]�ZS�	��PSeHf�fg�BRU��Rr��hBZSf`P�NSW^]��ªVBPSmªe¤PShBm1RUm$PQfgWº�/Z%]�PSh�PSh-fgW^hBh$P K¬u �nZ%h1W
PS�g��� v WH��f|�$PQf�fg�BW
W¤PS]¢f|�ª��f|PQf|RrZ%h e¤PQhªfgZ%�%�%TrWºV4WHfw[\W^W^h��������;PShBm- K�#��� f|�BWH]gW�PS]�W
N%W^]¢� �/WH[ XBTUPSe^WH�i[��1W^]gW¨Rrf�Rr�ih1ZSfAX4Z%���gRUV1TUW f|Z©]gWHe^W^R�N%W;P©��RU�%h$PQT�Z�NSW^]�µ¡
 ³ m � K
M8eHfg�$PSTrTr� R�f`RU�`Z%hBT�� PS]�Z%�BhBm�� � o�t ��f|�1W^]gW
Rr�_P�]�RU�g¹AZS�»hBZQf_]�W^eHW^RrN RrhB�iPi��RU�%h$PQT K
£ ZD[nWGN%WH]Yf|�1RU��RU���¢f|RUTrT*WHhBZ%�B�%��f|Z
mBRr�ge^PS]gmiRrf�PQ�YP�e^PShBmBRrm$PQf|W K
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|reflection coefficient| for Config3

� �BW
PSh-f|WHhBh$P�RU��
 �LW^m�PQfYf|�BW e^Z%]�hBW^]YZS�+f|�BW �|PQfgW^TUTrRrfgW K6u f v PS¹SWH��PSh PQhB�%TUW_ZS� o�t �
[�Rrf|��fg�BW�{GµwP �LRU� � f|�BW � �-µwX1TzPShBW �1f|�1W � µ>XBTzPQhBW`PShBm�fg�BW�� {GµwX1TzPShBW K � �$PQf�Rr� � �ºRU� o�t �
PShBm �ARU� o�t � K
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� �BW v Z%��fYRUh-f|WH]gWH��f|RrhB�?Rr�Ofg�$PQfOf|�BW ����� � � ³ Rrh�f|�1W � � o�t XBTzPSh1W�[��BWHh � " tQ³
PShBm-� " 
 J%t PShBm h1ZSf8[��BWHh6� " o�t �$[��BRUe¡� Rr�Yfg�BWºPSh1�%TUW_VCWGfw[nWHW^h f|�BWºPSh-f|W^h1h$P
PShBm f|�BW {Gµ P �1Rr� KCu f�RU��PQTU�gZ?hBZSf¡PQVBTUW�f|�$PQf�RUh PSTrT<fg�BW�ZSfg�BW^]�X1TzPShBWH� �/fg�$PSh6� � o�t �
f|�BW_X$PS]�fgRzPST¬�%PSRUhB� �# �#��� PSh1m ���#�$� �4PS]�W_RrmBW^h-fgRUe¤PQT�PQhBm k m � V4W^TUZD[ f|�BW�f|ZSf|PST¬�-PSRrh
 PS��[nZS�BTUm�V4W�W �LXCWHeHf|WHm K
� W^e^PS�B�gWªf|�1W �-PSRUh fgW^hBm1��fgZ {^WH]gZ��¯µ�� Rrh f|�BW XBTrZSf|� � �/Z%]�eHW^]¢f¡PSRrh PQhB�%TUWH� �nfg�BRU�
PSh-f|W^h1h$P e^PSh�hBZSfOVCW`�B��W^m K
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|reflection coefficient| for Config4

� �BW
PSh-f|WHhBh$P�RU��
 �LW^mªPQfYf|�BW e^W^h-fgW^]�ZS��fg�BWº�gPQf|WHTUTUR�f|W��$P¤N RUhB��PQh PShB�%TrW ZS� o�t�� fgZ
f|�BW`{GµwP �LRU�OPShBm�T��LRrhB��RUh�fg�BW �1{ µwXBTUPShBW K
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� �BW���� v�v WGf|]¢�¨�/Z%]`f|�1W �L{GµwX1TzPShBW RU�_Z%V-NLRrZ%�B� ����RUhBeHW?f|�BW XBTUZQf|�_�/ZS] � � o�t � PS]�W� � 
 k-t � PS]�W_RrmBW^h-fgRUe¤PQT¬W �Le^WHX1f8�/Z%]�fg�BW W �1X4W^eGf|WHm �g�BR��¯fOZS��f|�1W_X4Z%TzPQ]gRU{HW^m��gRr�%h$PSTr� K
� �BW XBTUZQf|� PSeHfg�$PSTUT����$P¤N%W ��R v RUTzPQ]gRrfgRUWH� [�Rrfg� f|�BZS�gW ZS� � ZSh 
$�B
 �nPShBm fg���B��[�Rrfg�
P©mBRrXCZSTUW ��[��BRUe¡� e^ZS�BTUm V4W�W �LXCWHeHf|WHm´[��BWHh´]gWH�-PS]�mBRUhB�Efg�BWª��� v�v WGf|]�� PS]gZ%�1hBm
f|�BW?PSh-f|W^h1h$P K�£ ZD[nWGN%WH]ºf|�BWH�gW�XBTrZSf|��PS]�W v �1e¡� v ZS]gW
XBTUW^PS�|PQh�f ��eHZ%hB��RUmBWH]gRUh1��f|�1W
�gX4W^e^R 
$e¤P�f|RUZShB� K

`WHW^XBRrhB� RUh v RrhBm fg�BW;fgZ%�%�%TrRUhB�©W¤PS]¢f|� �¢f¡PQfgRUZ%h���fg�BW^]�W PS]gW;hBZ ]gW^PST X1]gZ%VBTrW v � K
� �BZ%�B�%� �/Z%] � � ³�� f|�BWH]gW¨PS]gWª��Z v W �%PSXB��[��BW^]�W�fg�BW��gRU�Sh$PST���TURUX1��VCWHTUZD[ µ a
m � K � �1fOhBZQfOP�V$PQmie^PShBmBRrm$PQfgW K
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|reflection coefficient| for Config5

� �BW�PSh-f|W^h1h$P�Rr� 
 �LW^m�PQf�f|�1W�e^W^h-fgW^]�ZS�<f|�BW`�|P�f|W^TrTUR�f|W8W^PSe¡��PSh-f|W^h1h$P
PS] v �/Z%] v RUhB�
PSh
PShB�%TrW\ZQ� o�t�� [�R�f|� fg�BW»{ µ P �LRU� K � hBW»PS] v [�Rrfg� � � o�t � PShBm�ZShBWn[�Rrfg� � � J%JSt��HK
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� h1e^W�PS�-PSRrh�Z%�B]�W �1X4W^eGf¡PQfgRUZ%h1�OZShi�¢� v v WHfg]���PQ]gW��/�BT 
$TUTrW^m K M8��e¤PQh�V4W��gWHW^h��/]gZ v
f|�BW 
$�%�1]gW ��ZS��f|�1W��gPQf|WHTUTrRrf|W � ����� v�v WGf|]�� �g�BZ%�1TUm VCW �/Z%�1hBm PS]gZ%�1hBm � � o�t � K
M8hBm��gZ
R�f»RU� K M8eGf|�$PQTUTr�
fg�BW^��W�X1TUZSfg��PS]gW�PST v Z%��fnRUmBWHh-f|RUe^PSTC[�R�f|��fg�BZ%�gW�ZQ� � ZSh 
$� o �
¹SW^WHXBRUh1� RUh v RUhBmªf|�1W�mBRr¶CW^]�W^h-fºX1TzPSeHW v W^h-f|�ºZQ�»f|�BW�PSh-f|W^h1h$PS� K � �BRU� hBW^eHW^�g�gPS]gRrTr�
v W^PShB� �9f|�BPQf_[��BPQf|WGN%W^] ��� v v WHfg]���RU��e^ZShBhBW^eGf|WHmE[�Rrf|��f|�BW�e^�1]g]gWHh-f|�ºRrh � Z%h 
B� o
mBZLWH�`hBZSf`mBWHXCWHhBm¨ZShª[��1WHf|�1W^]�f|�BW�PSh-fgW^hBh$PQ�_PQ]gW�XBTUPSe^WHm¨P�f�f|�BW���RUmBWH��ZS]�RUh f|�1W
e^Z%]�hBW^]�� K
� �B��f8PS�O�%ZLZ miP e^PShBmBRrm$PQf|W�PS� � Z%h 
B� o [�R�f|��f|�BW��|P v W`]gWH�gWH]�NQPQf|RrZ%hAZShifg�BW_�%PSXB� �
[��BW^]�W�fg�BW`�gRU�Sh$PST���TURUX1��VCWHTUZD[ µ a m � K
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X$PS]|PQTUTUWHTCfgZ
fg�BW`{GµwP �LRU� K
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B�B
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 k-t � K � �BRr�
RU���BhBmBWH]g��f|PShBm$PQVBTUW ��V4W^e^PS�B�gW RUhªf|�BWH�gW?PShB�%TrW^�`f|�BW���fg]g�BeGf|�B]�W?RU�`�¢� v�v WHf|]�RUe
[�Rrfg�
]gW^��XCWHeHf�fgZ�f|�BW�PQh�fgW^hBhBP��gZ�f|�BPQf�f|�1W � µ 
BW^TUm1�Yf|�BPQf`PS]�W e^]�W¤PQfgW^mªV-��fg�BW�RUh1mB�Be^WHm
e^�B]�]gW^h-fg� Z%hEfg�BW���fg]g�BeGf|�B]�W�e¤PShBeHW^Tr��Z%�1f K 	 �BW^]�W�f|�BW�X$PQ]�f|RUPST��-PSRUh ZQ�^ "�#�$�©PQhBm���#��� PQ]gW`RUmBWHh-f|RUe^PST*fg�BWH��PQ]gW`VCZQf|� k m � VCWHTUZD[ f|�BW`�-PSRrh K
� �BW8eHZ%h 
$�%�1]|PQfgRUZ%h RU�	hBZSf\�B�|PQVBTUWYVCWHe¤PS�B��W8R�f\�BPS�n{HW^]gZS�nRUh
f|�1W8]|PQmBRzPQfgRUZ%h
X$P�fgf|WH]gh K
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PS]gW P�VBR�f v Z%]�W
RUh-f|WH]gW^�¢f|RrhB��fg�BRU��f|R v W
mB�1W f|Z�f|�1W?XB�$PQ�gW�ZS�»f|�1W eH�B]g]�W^h-f|� K � �BRr�
]gW^���BTrfg��RUhA�BZ%]gRr{^Z%h-f|PST9e^�B]�]gW^h-fg��hBW^�1fg]|PSTrRU{HRUhB� Z%hBWºPQhBZSf|�1W^]�PSh1mAN%WH]�f|Rre¤PST�e^�B]�]gWHh�fg�
��f|]�W^hB�Qf|�BWHhEZ%hBW�PShBZQf|�BWH] �¬f|���B���%RrN RrhB��]gRU��W�f|Zie^�B]�]gW^h-fg� ]gW v RrhBmBRrhB��ZS�nfg�$PQf�ZS�nP
mBRUX4Z%TUW K � �BRr� �B[\W PS���g� v W �$Rr�»f|�BW�]gW^PS�gZShi�/Z%]»fg�BW���PQf¡PQT��-PSXB��Rrh�fg�BW�XBTUZSfg� �$PQhBm���Z
Rrf�]g�1TUW^��ZS�1f�f|�BRr��e^Z%h 
B�%�B]|P�f|RUZSh�PQ�YP�e^PShBmBRrm$PQf|W K



��� � �!� � � �8���G����� a 


z

x

y 10 cm

10 cm � �����
�
	(	
�
����������� �������
���� !�.45AB�.#��� ,45�� ! "� C DFEG=�H@=�I =K�K�
�@����& M"�7 "6�� )�*�8�� +��
	��
�F3 ��������L"3 M"� =7�K�

� �BWºPSh-fgW^hBh$PQ�8PS]�W 
��1WHm PQfOW¤PQe¡�A�gRrmBW�ZS��fg�BW`�|PQfgW^TUTrRrfgW�RUh�f|�BW �L{GµwX1TzPShBW K�� RU� o�t �
�/Z%]»V4ZSf|� K�� �BW`�%W^h1W^]|P�f|Z%]���PS]gW�m1W 
$hBWHm���Zºf|�$P�f»f|�BW�X1�$PS�gW�Rr� ³ � PQ��RUTUTr�B��fg]|PQfgW^m Z%h
f|�BW 
$�%�1]gW K
� �BW�XBTrZSf|�	�/Z%]	f|�BRr�\eHZ%h 
$�%�1]|PQfgRUZ%h?PST v Z%��f v PQf|e¡�1W^�\fg�BZ%��W8ZS� � ZSh 
$� } �LPShBm?�BW^hBeHW

−150 −100 −50 0 50 100 150
−30

−25

−20

−15

−10

−5

0

5

10

 Theta 

 [d
B

] 

Phi =0.00 − Frq=436.50 MHz − Config11

gain
gain

rhcp
gain

lhcp

−150 −100 −50 0 50 100 150
−30

−25

−20

−15

−10

−5

0

5

10

 Theta 

 [d
B

] 

Phi =45.00 − Frq=436.50 MHz − Config11

gain
gain

rhcp
gain

lhcp

−150 −100 −50 0 50 100 150
−30

−25

−20

−15

−10

−5

0

5

10

 Theta 

 [d
B

] 

Phi =90.00 − Frq=436.50 MHz − Config11

gain
gain

rhcp
gain

lhcp

−150 −100 −50 0 50 100 150
−30

−25

−20

−15

−10

−5

0

5

10

 Theta 

 [d
B

] 

Phi =135.00 − Frq=436.50 MHz − Config11

gain
gain

rhcp
gain

lhcp
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v �B��f�VCW_mB�BW fgZ f|�1WºVCZ �APSeGf|RUh1��PS��P �ge¤P�fgf|WH] �CVCWHe¤PS�B��WºRrfYmBZ W^��h1ZSf�Z%]�RU�%Rrh��/]gZ v
f|�BW�PSh-f|WHhBh$P�e^Z%h 
B�%�B]|P�f|RUZSh�Rrf|��W^T�� �$PS��e¤PQh�V4W`�gW^WHh��/]�Z v � Z%h�
$�B
 x1K
� �BW�e^Z%h�
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f|�BW�PQh�fgW^hBhBPS�+Z%�1f��$PS��TUPQf|WH]�V4W^WHh PQV$PShBmBZShºVCWHe¤PS�1�gW»f|�1W 
$]gRrhB� v W^e¡�BPShBRU� v [\Z%�BTrm
VCW?fgZ �BW^PDN�� K M hBWG[�m1W^XBTrZ�� v W^h-f v WHfg�BZLm;�$PS� h1ZSf�V4W^W^h m1W^e^RrmBW^m ZSh;�%WGf ��VB�Lf
[nW VCWHTURUWGN%W�f|�BPQf`f|�BW PSh-f|WHhBh$PS�`[�RUTrT�VCW v PSmBW
ZS��f¡PSX4W v W¤PQ�g�B]�W PQhBm¨fg�BW^h¨VCWHhBm
PS]gZ%�1hBm�ZSh�Z%h1W���RUmBW`ZS�<f|�1W��gPQf|WHTUTrRrf|W 
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� �BWAPQh�fgW^hBhBPS� �BPDNSW�fg�BW��|P v W�TUW^h1�Sf|�©PS�
f|�BZS�gW�RUh � Z%h 
$�1
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 ��Z%hBT��;f|�1WH�©PS]�W
��]gZSf|PQf|WHm � o�t�� eHZ%�Bh-f|WH]
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 o µ¡
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 �LW^m�P�f�fg�BWO�gRUm1W^�	ZS�*fg�BWO�|PQfgW^TUTrRrfgW �SW^PSe¡�?�BPDN RrhB�!� � o�t��^K
� �BW_fgR v W��$PS] v Z%h1RUe��%WHhBW^]gPQf|Z%]��/Z%]�W^PSe¡���6��f|PS]�fgRUhB�
[�Rrfg�ifg�BW`Z%hBW`�/Z%]^� � ³�� PQhBm
XB]gZ e^WHW^mBRrhB� eHZ%�Bh-f|WH]�e^TUZ e¡¹-[�RU��W �$RU��� 
 � ³ � � � ³ �r
 � � �zµ¡
 � ³ � PSh1m � ³ � µ|
 �GK
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� �BW;PQh�fgW^hBhBP©eHZ%h 
$�%�1]|PQfgRUZ%h RU��fg�BWª�|P v W�PS��RUh e^ZSh 
$�B
 k µ¡
 �»V1�1f�[�Rrf|�1Z%�1f�f|�1W
�|PQfgW^TUTrRrfgW�VCZ m1� K � �BRU��Rr��¹ h1Z�[ PS�OP
e^PSh-f|WHm�f|�1]ghB�¢�LTrW�PSh-f|W^h1h$P
� �BWH�gW8X1TUZSfg��]�W v RUhBm1��ZQ�Cfg�BZ%�gW��/]gZ v e^Z%h�
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v Rr�g�gRrhB��VCZ m1��ZS��fg�BW��|PQfgW^TUTrRrfgW�¹QW^X1f8RUh v RrhBm K � �BW_f|�BWHZ%]���V4W^�BRrhBm�fg�BW ]�W^���BTrfg�8RU�
PSh$PSTrZ%�%�BW`f|Z?fg�BZ%��W RUh � Z%h 
$�1
 k µ¡
 �CVB�Lf�e^ZSh 
$] v �Yfg�BW RrmBW¤P�ZS�+f|�1W �|P�f|W^TrTUR�f|W`VCZ m1�
VCWHRUhB��fg�BW»]gW^PS�gZShº�/Z%]�f|�1W»mBRr¶CW^]�W^hBeHW�VCWGfw[nWHW^h
f|�BWn�-PSRUh RUh � � ³�� PShBm � � 
 s%³�� Rrh
� Z%h 
$�B
 k µ¡
 K MY��W �LX4W^eHfgW^m fg�BW^]�WºRU�OhBZ?m1Rr¶CW^]gWHhBe^W RUh�fg�BW ��RU�%hBPST¬�/Z%]Ofg�BW m1Rr¶CW^]gWHh-f
NSPQTU�BWH�OZQ�0�º�/Z%] � Z%h�
$�B
 x1K



��� � �¢��� ���B� �G����� � � ���B� � � � � � ��� � �+� �8����� s%t
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� �BW^]�W_PQ]gW���WHN%WH]|PST�fg�BRUh1�%�nf|Zºf|PS¹SW`Rrh�fgZºe^ZShB�gRrmBW^]gPQf|RrZ%h�[��BW^h�WGNSPQTU�$PQfgRUhB�_[��BRUe¡��RU�
f|�BW»V4W^�¢f+�gZSTU�1fgRUZ%h��/Z%]�fg�BW�PSh-f|WHhBh$P��¢�L�¢f|W v�K�� Z v W�ZS�$fg�BW^��W�e¤PSh�Z%h1Tr��VCW\mBW^��e^]�RUV4W^m
PShBm�¹QW^X1fnRUh v RUh1m���PS�	f|�BWG� m1W^X4W^hBm�Z%h��/�1f|�1]gW8m1W^e^Rr�gRrZ%hB��RUh
f|�BWY�|PQfgW^TUTrRrfgW�XB]gZ���WHeHf K
� �1P v XBTrW^�8ZQ�+�g�Be¡� Rr�g���BW^��PQ]gW`f|�BW_XBTzPSeHW v W^h-f�ZQ��f|�BW PSh-f|WHhBh$PS� �Cf|�1W mBWHXBTUZD� v WHh-f
v WHe¡�$PShBRr� v �\f|�1W e^Z v XBTUW �LRrfw�5ZS�`f|�BW �/WHW^mBRrhB��hBWHfw[\Z%]g¹ ]gW^���BRr]gWHm �/ZS]?f|�BW �SRrN%WHh
e^Z%h 
B�%�B]|P�f|RUZSh�PQhBm���WHNSW^]|PQT<ZQf|�BWH]g� K
~ ZSTUTUZD[�RrhB��VCWHTUZD[ Rr�8P��/�B]�fg�BW^]OmBRr�ge^�1�g�gRrZ%h Z%]OPShBPSTr� �gRr��ZS��fw[\Z��%]gZS�BXB�OZS��eHZ%h 
$�%� µ
]|PQfgRUZ%hB�»fg�$PQfOPS]�W`XCZ%���gRrVBTUW�e^PShBmBRrm$PQf|WH� K

 � ��  � &  9��   F&+.B= . � �1.�= � � �A%'= G � .B= � � �

M8�`e¤PSh�V4W���W^WHh¨�/]gZ v f|�1W�X1]gW^��W^h-f¡P�f|RUZShB�`RUhª�gWHeHf|RrZ%h©
 ³1Kbt � ZSh 
$� o PShBm � Z%h 
B� t
]|PSmBRUPQf|WH�»RUh�Pº��R v RUTUPS] v PSh1hBW^] K1u f�e¤PQh�PSTU��Z�VCW���W^WHhifg�$PQf�PQf»TUW¤PQ��f�Z%h1W�ZS�9f|�BW8fw[\Z
X$PS]�fgRzPST1�-PSRUh1�M���#����PQhBm  "�#�$���-RU�	PST�[»P¤� �nPQVCZDN%W�f|�1WO��XCWHe^R 
$W^m v RrhBR v � v ZQ�Cµ¡
 J m � K
£ ZD[nWGN%WH]Yf|�1W v PS]��%RUh�Rr��hBZSfYPS��TUPS]g�%W�PS��RUh � Z%h 
$�1
 k f|Z � Z%h 
$�1
 t �B��W^W�VCWHTUZD[ KBu �
f|�BW�P�fgf|R�f|�Bm1W ZS��fg�BW?�gPQf|WHTUTrRrf|W
e^PShEV4W?e^ZSh�fg]gZ%TrTUWHm¨[�Rrfg�BRUh;P v ZLmBWH��f tS³�� RUh;W^PSe¡�
mBRU]�W^eHfgRUZ%h�PQhBmEf|�BW�PQh�fgW^hBhBPªRr� v Z%�Bh-f|WHm©ZShEf|�BW���RUmBW�ZS��fg�BW��|P�f|W^TrTUR�f|W?X4Z%Rrh�fgRUhB�
f|ZD[»PQ]gmB�OZ%]�P¤[»P¤���/]�Z v fg�BW`W¤PS]¢f|���Bfg�BW^��W_eHZ%h 
$�%�1]|PQfgRUZ%hB��PQ]gW�[nWHTUT¬���BRrfgW^m K
� �BWOfw[\Z`e^Z%h�
$�%�B]gPQf|RrZ%hB�	PS]�WO]gPQf|�1W^]+W¤PQ���ºfgZ�eHZ%hB�¢f|]g�1eHf �-Rrh�f|�$PQf+fg�BWH�ºmBZ`hBZSf	hBWHW^m
P¨e^Z v XBTrW � �/WHW^mBRrhB��e^RU]�e^�BR�f K � �1WH�©Z%hBT�� hBW^WHm Pªe^RU]�e^�BR�f
f|�$PQf�WHhB�g�B]�W^��f|�$PQf�f|�1W
�|P v W�e^�B]�]gWHh�fY]g�1hB��Z%h�VCZSfg�iPSh-f|W^h1h$P PQ] v � 
 P�V$PQTUTU�1h KB~ �B]¢f|�BWH]�Rrf�Rr��W¤PS��RUW^]�PQhBm
TURU�S��fgW^]»fgZ�X1TzPSeHW�fw[nZ PSh-f|WHhBh$PS�ORUhB�¢f|W^PSm�ZQ���/Z%�1] K
M8hBZSfg�BW^]�mB]gP¤[�V$PSe¡¹ �4PSX$PS]¢f��/]gZ v fg�BW�mBW v PSh1mB��f|Z�f|�BW`�gPQf|WHTUTUR�f|W�P�fgf|R�f|�Bm1W �1Rr�»f|�$P�f
Rrf�Rr���BhBeHW^]�f|PSRUh [��BWGf|�BWH]�f|�BW
PSh-fgW^hBh$P�e^PSh�PSeHfg�$PSTUT��AV4W�XBTUPSe^WHmªPQf�f|�1W�eHW^h-f|WH]`ZS�
f|�BW���RUmBW�X4Z%RUh-fgRUhB�AfgZD[»PS]�mB��Z%]�P¤[nP¤�E�/]gZ v W¤PQ]�f|� K � �BRU��Rr�ºmB�BW�fgZ f|�BW�X1��� ��RUe¤PQT
mBW^��RU�%hiZS�<f|�BW`�|P�f|W^TrTUR�f|W �LhBZSf�fg�BW�PSh-f|W^h1h$P K
M8TUT�RUhªPSTrT�f|�1RU��Rr�`P��%ZLZ m e¤PQhBmBRUmBPQf|W�R���fg�BW��|P�f|W^TrTUR�f|W �BPS�`P���PSRU]�Tr�i�%Z ZLmªPQf�f|R�f|�BmBW
e^Z%h-f|]�Z%T K MY� e¤PQh;V4W ��W^W^hE�/]�Z v � Z%h 
B� x µ¡

f|Z x µ a RUh;PSXBX4W^hBm1R � £ Rrf�RU��XCZS�g�gRrVBTUW
f|Z�e¡�$PQhB�%Wºf|�1WºPShB�STUW ZQ�+f|�BW PSh-f|W^h1h$PS��[�Rrfg�Af|�1Wº{GµwP �LRU�8RrhAZ%]�mBW^]Yf|Z�WHRrf|�1W^]Y�/Z e^�1�
Z%] d6P�fgf|WHh f|�BWA]|PSmBRUPQf|RrZ%h©X$PQfgfgW^]�h K M TzPS]��%WAPQhB�%TUWi[�Rrfg� f|�BW�{GµwP �LRU� v PS¹QW^�?d6P�f
X$PQfgfgW^]�h¨[��BWH]gW¤PQ� P�� v PSTUT�PShB�%TrW��%RrNSW^��P v Z%]�Wº�/ZLeH�B�gWHm;]|PQmBRzPQfgRUZ%h XBPQfgfgW^]gh K � �BW
PShB�%TrW
[�R�f|� f|�1W { µ P �LRU��e^PSh¨fg���B�_V4W�PSm$PSXLf|W^m�f|Z�f|�1W W �1X4W^eGf|WHmEXB]gWHe^Rr�gRUZSh�ZQ�nf|�1W
PQfgfgRrf|�1mBW�e^Z%h-fg]gZ%T K
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� �BW v ZS��f�R v X4Z%]�f|PSh-f?Rrh �g� v v RUhB�;�BX Z%h f|�1W^�gWªWHRU�%�-f�eHZ%h 
$�S�B]|PQfgRUZ%h1� �nRr�?f|�1W
�gR v RUTUPS]gR�fw�iRUhªf|�BWHRU]`X$PS]¢f|RzPQT��-PSRrhB� K�� PS¹QW^hERrh�fgZ�eHZ%hB��RUmBWH]|PQfgRUZ%h f|�1W?PSV1RUTUR�fw�AZQ�nf|�1W
W¤PS]¢f|� ��f|PQf|RrZ%h�fgZ fgZ%�%�%TrW_V4WHfw[\W^WHh)���#���ªPShBm  "�#�$� �$fg�BWºRUh-fgW^hB��Rrfw�iZS�+f|�1W �gRr�%h$PST<RU�
WHN%WHhBTr� �/ZS]�PSh-�ENQPSTU�1W�ZS��� PQhBm � K � �$P�f Rr� ��fg�BW�XCZD[\W^] �/fgZSf¡PQTn�-PSRrh � Rr��WHN%WHhBTr�
mBRU�¢f|]gRrVB�1fgW^m�ZDN%W^]�f|�1W�WHh-f|RU]�W`�gXB�BWH]gW��g�B]�]gZ%�1hBmBRUh1�
fg�BW`�|PQfgW^TrTURrfgW K
� Z v XBPS]gRrhB��f|�BW��/Z%�B]�NQPS]�RzPQfgRUZ%h1��ZS� � ZSh 
$�B
 k �¬Z%hBW
RU�`PS���g�B]�W^m�f|�$PQf`fg�BW�PShB�%TrW �
VCWGfw[nWHW^h?fg�BW�PSh-f|WHhBh$PS�\PShBm�f|�1WO{ µ P �LRr�+�$PS�+hBZ v P���Z%]�Rrh1d$�BWHhBe^WOZ%h�f|�BW�]gPSmBRUPQf|RrZ%h K
� �BRU�ºe^PSh V4W?e^ZShB�gRrmBW^]�W^m©PSh PS���gWGfº�/Z%]ºP�e^Z%h 
B�%�B]|P�f|RUZSh�����RUhBeHW�Rrf_�%R�N%W^�_f|�BW v WGµ
e¡�$PShBRre^�»f|W^P v �%]gW^PQf|WH]n�/]gWHW^mBZ v Z%h��BZD[ f|Z ��PS�¢f|WHh�fg�BW�PSh-fgW^hBh$PQ� K � �BRr�»e¤PSh v PS¹QW
f|�BW`mBWHXBTUZD� v WHh-fY�gPQ�/W^]OPSh1m v Z%]gW�� v Z ZSfg� K
~ �1]�f|�1W^]�eHZ v XBPS]gRr�gZ%h�ZS� � Z%h 
$�1
 k µ¡
 � � Z%h�
$�B
 o µ|
�PShBm � ZSh 
$�B
 t µ¡
 eHZ%h-N RUhBeHW^���B� �
f|�$PQf�f|�BWnW �1PSeHf�XBTzPSeHW v W^h-f�ZQ�$f|�BWnPSh-f|W^h1h$PS���/]gZ v fg�BWneHW^h-f|WH]�f|ZD[nPS]gmB��f|�BW»V4Z%]�mBW^]��
ZS�+f|�BW_�gRrmBW	�/Z%h�fg�BW ��µ�PQhBmA�-µ P �LRr� � �$PS�8h1Z��%]gW^PQfYRUh1d$�1W^hBeHWºZ%hAfg�BW ��RU�%h$PQT K � �BRr�
�$PS��f|�BW`�gP v W�PSmLNSPQh�f|PS�%WH�YPQ� v W^h-fgRUZ%hBWHmiPSVCZDNSW K
M8�iRrf�RU��Rrh fg�BW f|R v W ZS�_[�]gRrfgRUhB� �nf|�BW v W^e¡�$PSh1RUe¤PQT�f|W¤P v �$PS�iRUh1�/ZS] v W^m ZS�º�1�
f|�BWªXBTUPSe^W v WHh�f�ZS�`f|�BW�PSh-f|WHhBh$PS����Z���PQ] K � �1WH� PS]�W TURr¹SW^T��5fgZ VCW X1TzPSeHW RUh f|�1W
mBRzPS�SZ%h$PST PS��Rrh � Z%h�
$�B
 o µ oBK � �BRU��e^Z%h 
B�%�B]|P�f|RUZSh �g�1Z�[��+h1Z��gWH]gRUZS�B��mBWGN RzPQfgRUZ%h��/]gZ v
f|�BW_e^Z%h 
B�%�B]|P�f|RUZShB��[�Rrf|�if|�BW_PSh-f|WHhBh$PS�O��PS��fgW^hBWHm Z%h�f|�BW P �LW^�YZS��fg�BW_eHZLZS]gmBRrh$PQf|W
��� ��fgW viK � �1RU�+TUW^PSmB�	�B�+f|Z`V4W^TrRUWHNSW»f|�$P�f�PSTUT1fg�BW�e^Z%h�
$�%�B]gPQf|RrZ%hB�+RUhºfg�BRU�+��W^eGf|RUZSh e^PSh
VCW`XBTUPSe^WHm�Z%h�fg�BW`mBRzPS�SZ%h$PSTr�n[�Rrfg�BZ%�1f�e¡�$PQhB�%RUh1�
fg�BW`]|PSm1RzPQfgRUZ%h���RU�%h1R 
$e^PSh-f|Tr� K
� �BW^��W�eHZ%h 
$�S�B]|PQfgRUZ%h1� � �$P¤NLRrhB�
PSh�WGN%WHhBTr�?mBRU�¢f|]gRrVB�1fgW^m��gRr�%h$PST � PS]gW�e^PShBmBRrm$PQfgW^�n�/Z%]
P��gPQf|WHTUTUR�f|WO[�Rrf|�iTUR�fgfgTUW8ZS]�hBZ�PQfgfgRrf|�1mBW�e^Z%h-fg]gZ%T K
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� Z���PS]�PQTUT<Z%�B]�XBTrZSf|�YZS�	f|�BW_��PS] 
$WHTUm �$PQ��e^ZDN%WH]gWHm¨Z%h1Tr��P?�/]|PSeGf|RrZ%hAZS�	fg�BWº�gXBPSe^W K
M8�
mBW^��e^]�RUV4W^m©RUh �gWHeHfgRUZ%h 
 ³1K 
�f|�BW�mBWHe^Rr�gRUZSh©ZQ�O[��1RUe¡��NSPQTU�BWH��ZS�3�5fgZ XBTUZQf��/Z%] �
mBW 
$h1W^�»�/Z%�B]\XBTzPQhBW^� K � �BWH�gW��%R�N%W�P_�%ZLZ m?RrmBW¤P_ZS�¬f|�BW8]|PSmBRUPQf|RrZ%h��-VB�Lf»TUW^P¤N%W^� v �Be¡�
ZS�ºf|�1W¨��X$PSe^W¨�BhBeHZ�NSW^]�W^m K � �BW¨�/Z%TrTUZD[�RUh1� �gW^eGf|RrZ%h´XB]�W^��W^h-f|� P��gZSTU�1fgRUZ%h ZS�ºfg�BRU�
XB]gZ%V1TUW viK � �BW�fgZETzPSe¡¹©ZS��fgR v WAPSh1m f|�BWAPSTU]�W¤PSm1�©XB]�ZDN%W^h PS�S]gW^W v WHh-f�VCWGfw[nWHW^h
	 u y 
 PShBm M�	 M � �/�gWHWº�gWHeHf|RrZ%h � � �Cf|�1WºW � f|]gP��gR v �BTzP�f|RUZShB��hBW^eHW^�g�gPS]�� �$PS��Z%h1Tr�
VCWHW^hAeHZ%hBmB�1eHf|WHmA�B��RUhB��	 u y�
+K
� �BW^]�W�PS]�W�fw[\Z v WHfg�BZLm1� �9���BRrfgW PQh$PSTUZS�%�BW�f|ZiZ%hBW PShBZSfg�BW^] ��[��BRUe¡�¨e¤PSh¨VCW��B��W^m
f|Z ��Z%TrNSWOfg�BWOXB]gZ%V1TUW viK � ZSfg� v WHfg�BZLm1�nPS]�W�V$PS�gWHm�Z%h�f|�BWYPS�g��� v X1f|RrZ%h��%f|�BPQf\[��1W^h
f|�BW�h�� v V4W^]�ZS�OmBR�N RU�gRrZ%hB�_ZS���APShBm � ]gW^PSe¡�©PªeHW^]¢f¡PSRrh h � v VCWH] ��fg�BW�XBTrZSf|� [�RrTUT
e¡�$PShB�%W`hBZ��/�B]¢f|�BWH] K$~ Z%]»PºmBRrN RU��RUZ%h f|Z�e^ZDNSW^]��gX$PQe^W`�|PQfgRU�¢��PSeHfgZ%]gRrTr� � Z%�B]nRUhB�¢f|]g�1eHf|ZS]
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�g�B�%�SW^��fgW^m t mBWH�%]gWHW^� �/Z%] �5PS�_[nWHTUT»PQ�_�/Z%]!� K � �1W?f|Z ��Z v W?]gWH��fg]gRUeGf|RrZ%hB� Rrh;f|�1W
XB]gZ e^WH�g�gRrhB� ZS�\f|�BW m$PQf|Pi�/]gZ v 	 u y 
 �9f|�BW�mBR�NLRr�gRrZ%hB�`�$PS�_RUhB�¢f|W¤PQm;V4W^W^h;�gWHf_f|Z t
mBW^�%]�W^WH���/Z%] ��PShBm JLKbt m1W^�%]�W^W^�9�/Z%] ���¤[��1RUe¡� ZShBTr� v PS¹QW^�9f|�BW	]�W^�g�1Trf|� v Z%]gW+]�W^TURUPSVBTrW K
M8� v WHh�fgRUZ%h1W^mªVCWG�/Z%]gW�fg�BW^]�W PQ]gW�fw[nZi�gZSTU�1fgRUZ%hB���/ZS]�f|�BW
��f|PQf|WHm;XB]�Z%VBTrW viK � �BWH�gW
PS]gWT% � �BW`e^ZDN%WH]|PS�SW����$PQTURrfw����PSeGf|Z%] ��� �1Z%]�P k � µ>XBTUZQf»ZS�9f|�1W��%PSRUh��  "������PShBm ���#�$� K
� �BW^��WºPS]�W�mBW^��e^]gRrVCWHmAV4W^TrZ�[ K
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� �BW?eHZ�NSW^]gPS�%W����$PSTrRrfw� ��PQeHf|ZS]_Rr�_Pih�� v V4W^]_[��1RUe¡�¨fgW^TrT��1Z�[ TzPS]��%W�P�X4W^]geHW^h-f¡PQ�%W
ZS�+�gXBPSe^W v WHWHfg��P
e^W^]¢f¡PSRrh�]�W^���BRr]gW v W^h-fYf|Z
f|�BW��-PSRrh��$VCW�Rrf�fg�BW_fgZSf¡PQT¬�-PSRUh�Z%]�f|�1W
X$PS]�fgRzPST1�-PSRUh1�� �#��� ZS]M���#��� K�~ Z%]+W �1P v XBTrW �%R��Cfg�BW���PSeHfgZ%]������	� ��

� ����� �BPSm�fg�BW�NQPSTU�BW
x%x ��X4W^]�e^W^h-f � �/Z%]�P?�SRrN%WHh ��fg]g�BeGf|�B]�W ��f|�1RU� v W¤PQhB�8f|�BPQf x%x�� ZS�+fg�BWº�gXBPSe^W��$PQ��P
�-PSRUhiPSV4ZDN%W�µ t m � 
 Z%]»f|�BPQf kSo XCWH]ge^WHh-f8�$PQ��P��-PQRUh�TUWH�g��f|�BPSh�µ t m � K
� �BW��/ZS] v �BTUP �/Z%]»f|�1W�eHZDN%W^]gPS�%W����$PSTUR�fw� ��PQeHf|ZS]�RU��%
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o��

[��BW^]�W � � 
?[��1W^h f|�BW �-PSRrh;RU�_ZDN%W^]_f|�BW�]�W^���BRr]gW^mENQPSTr�BW �9]�W^� NSPQT ��PShBm � � ³
[��BW^hif|�BRr��e^Z%hBm1Rrf|RrZ%h�RU��hBZQf��|PQfgRU� 
BW^m K
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M´e^TrW¤PS] k mLµ>XBTUZQf\ZQ��f|�BWO�-PSRrh��-[�Rrfg� ��PShBm ��Z%h fg�BW���µwP �LRU�\PShBm?�-µ P �1Rr� ��e^ZS�BTUm �%RrNSW
�gZ v W ZQ�»f|�BW �|P v W�RUh1�/Z%] v P�f|RUZShªPS�_fg�BW��Yµ"��PSeHfgZ%]`�%RrNSW^� �9f|�1Z%�B�%�ER�f v P¤�ªhBZSf_V4W
� �1Rrf|W?PS� ��XCWHe^R 
$e K�u h�¸APQfgTzPSV¨Rrf�RU�_XCZ%���gRrVBTUW
f|Z�TUW¤P¤NSW?Rrf�f|Z�f|�BW XB]gZ%�S]|P v fgZA�gWGf
f|�BW�V4Z%�BhBmBPS]gRrW^��ZS��f|�1W�{Gµ P �1Rr� ��fg���B� v PQ¹ RrhB� Rrf W¤PS�¢�E�/Z%] fg�BW��B��W^]�f|Z ]�W¤PSm f|�1W
v RrhBR v � v �-PQRUh��/]gZ v f|�1W�X1TUZSf K
� V-N RUZS�B�gT��;f|�1RU�ºRr�ºhBZSf�PS����XCWHe^R 
$e�PS�ºf|�1W �8µ"��PSeHfgZ%] �<[��BW^]�W�Z%hBW�e¤PQh©m1W 
$hBW��/Z%]
W �1PSeHfgTr�`[��BRre¡� NQPSTU�BW�ZS�Bfg�BWn�%PSRUh�f|�BW\e^ZDN%WH]|PS�%W\RU�9f|Z�V4W�mBWHfgW^] v RUh1W^m K � WGN%W^]¢f|�BWHTUWH�g�
f|�BW k mLµwX1TUZSfg�<�BPS� ��e^ZShB�gRrmBW^]�RUhB��f|�BW\TzPSe¡¹�ZQ�1f|R v W�PS�%PSRUh��^�g�BZD[\W^m�Rrfg�gWHTr�B���1j�e^RrW^h-f��/Z%]
f|�BRr�»TzPS�¢fnRrh-N%W^�¢f|Rr�-PQf|RrZ%h�ZS�9ZS�B]ne^PShBmBRrm$PQf|WH�n�/Z%]�f|�BW�PQh�fgW^hBhBPº��� ��fgW viK � �BW`¸AP�f|TzPQV
XB]gZ%�S]|P v �/ZS]»f|�BW k mLµ>XBTUZQfgf|RrhB�ºZS��	 u y�
 m$PQf|P�RU��mBWH�ge^]�RUV4W^m�RUh�PSXBX4W^h1mBR ��M KbkLK
M8TUT»fg�BW k mLµ>XBTUZSfg��ZS�Of|�BW�e¤PQhBmBRUmBPQf|WH� mBRr�geH�B�g��W^m PQVCZDN%W�PS]�WiX1TzPSeHW^e�RUh©PSXBX4W^h1mBR �
q
K � Z v X$PS]�RUhB�ºfg�BW v [�R�f|��f|�BW J m µwXBTrZSf|��Rrhi��W^eGf|RUZSh¨
 ³LK·t Z%hBW�[�RUTrT 
$hBm�f|�1W_XBTrZSf|�
f|Z�VCW
eHZ%hBe^ZS]gm$PSh-f�[�R�f|�ªZ%hBW�PShBZQf|�BWH] K�� �$P�f`RU� �Cf|�BW J mLµ>XBTUZQf|��PS]�W�W � f|]gPSeHfg���/]gZ v
f|�BW k mLµwXBTrZSf|���/Z%]?��XCWHe^R 
$eANQPSTU�1W^�?ZQ� � K � W^TrZ�[ fg�BW k mLµ>XBTUZQf|�
�/Z%] � Z%h�
$�B
 o µ o RU�
XB]gWH�gW^h-fgW^m.%
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� ZSf\Z%hBT��º[�RUTrTBZ%hBW�
$hBm�f|�$PQf	fg�BW k mLµwXBTrZSf|�	PQhBm J m µwXBTrZSf|�	PS�S]gW^W�[�Rrfg� ZShBW8PQhBZSf|�1W^] K
� �BWH�?PSTU��Z_���BZD[ � fg�$PQf�f|�BWOmBR�NLRr�gRrZ%hB�	ZS� � ����W^WY�gW^eGf|RrZ%hA
 ³LK 
 � �%f|�$P�fnRr�	fg�BW8h�� v VCWH]
ZS��XBTrZSf|� �S[\W^]gWO�g�Lj eHRUWHh�f�f|Z�mBWH�ge^]�RUV4W�f|�BW�]|PQmBRzPQfgRUZ%h KSu h
f|�BW k mLµ>XBTUZQf|��f|�1W^]gWOPS]�W�hBZ
�BhBW �LX4W^eGf|W^m¨�g�$PQ]gXªmBW^eHTURrhBW^��V4WHfw[\W^WHh¨fg�BWºNQPSTU�BWH��ZS� ���/Z%]Y[��BRUe¡� [\W�mBW^eHRUmBWHm�fgZ
XBTUZSf K � W^��RUmBWH� �QPSTUTQf|�BW k mLµ>XBTUZSfg�¬�/Z%]¬f|�BW	NQPS]gRUPQf|RrZ%hB�¬ZDN%WH] � Z%h�
$�B
 k µ|
nPQhBm � Z%h�
$�B
 o µ

_RrTUTU�1��f|]gPQf|WYVCW^PS�1fgRr�/�BTrTr� �BZD[´f|�1W ���#��� PSh1m  "�#�$��e^Z v X4W^hB�gPQf|W��/Z%]�ZShBW`PShBZSfg�BW^] K
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� PS¹�RrhB��fg�BW?mBRr�geH�B�g��RUZ%h¨RUh;��W^eGf|RUZSh 
%
?PShBm¨fg�BW k � µwXBTrZSf|�`Rrh¨��W^eHfgRUZ%h 
%
 Klk1K·J RUh-fgZ
e^Z%hB��RUmBWH]|PQfgRUZ%h ��[nWi�$P¤N%W��/Z%�Bh1m©fw[\Z¨m1Rr¶CW^]gWHh-f eHZ%h 
$�S�B]|PQfgRUZ%h��%]�Z%�BXB��
$TrTURrhB�Af|�1W
hBW^WHmB�YZQ��W^R�f|�BWH]�P���f¡PQVBRUTrRU{^WHm�Z%]OPºf|� v V1TURUh1�º�|PQfgW^TrTURrfgW K
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M NSW^]��gRUZSh¨ZDN%WH] � Z%h 
$� o Z%] � Z%h�
$� t RU��fg�BW
VCWH��f�ZS�\Z%�B]�e^ZSh 
$�%�B]gPQf|RrZ%hB���/Z%]�fg�BRU�
�gRrfg�$PQfgRUZ%h K
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MENSPQ]gRzP�f|RUZSh�ZDN%W^]¬fg�BW	e^Z%h 
B�%�B]|P�f|RUZShB��]|PQhB�%RUh1�»�/]gZ v � Z%h 
$�B
 k µ¡
�fgZ�
 t µ¡
+Rr�*f|�BW	V4W^�¢f
ZS��ZS�B]»e^ZSh 
$�%�B]gPQf|RrZ%hB�»�/Z%]\f|�BRr�»�gR�f|�$PQfgRUZ%h K�� PS¹SWHhARrh�fgZºe^ZShB�gRrmBW^]gPQf|RrZ%h�f|�BW�X1]gW^��W^h-f
]gW^�¢f|]�RUeHfgRUZ%h1�»�/Z%]»f|�BW`XBTUPSe^W v WHh-fYZQ��fg�BW�PSh-f|W^h1h$P
[\W�]gW^eHZ v�v WHhBm � Z%h 
$�B
 o µ oBK
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M h�� v VCWH]OZQ��Rr�g�g�1W^�O]gW v PSRrhB�»�Bh$PQmBmB]gWH�g��W^m

� u f`RU���¢f|RrTUT<�BhBe^WH]�f|PSRUhª�BZD[ f|Z���PS�¢f|W^h¨PShBm m1W^XBTrZ���f|�BW
PQh�fgW^hBhBPS� K � �BW v Z%��f
TURr¹SW^T��;Rr�ºf|�$P�f�fg�BW�PSh-f|WHhBh$PS� PS]�W�f|ZªVCW v PSmBW�ZS�Of¡PQXCW v W¤PS���B]gWiPSh1m©��Z%T�µ
mBW^]�W^m�ZSh�fgZ ��Z v W���Z%]�f\ZS�¬eHZ%hBhBWHeHf|ZS]\Z%h�f|�BWO�|P�f|W^TrTUR�f|W��g�1]���PSeHW K � �BRU��W^h$PQVBTUWH�
f|�BWºPSh-f|W^h1h$PS�8fgZ?V4W �gZ v WG[��$PQf���W^T��	mBW^XBTrZD�LRrhB�?��Z?f|�BPQf8fg�BWH�ie¤PQh VCW_VCWHhBm
PS]gZS�BhBm�f|�BW`�|P�f|W^TrTUR�f|W8V4Z m1��mB�B]�RUhB�
TUPS�BhBe¡��PShBm��Bh1�/ZSTUm�Z%hBeHW�Rrh��gX$PSeHW K

� M5eHZ v XB�1f|WH]9XB]gZ%�S]|P v fg�$PQf<e¤PQh_e^PSTUeH�BTzPQfgW+f|�BW	R v X4W^m$PSh1e^W^�<ZS�LW¤PSe¡�ºPSh-f|W^h1h$P
RUh�PShªPS]�]|P¤� [��BWHh;PQTUT�PQh�fgW^hBhBPS��PS]gWºfg]|PShB� v R�fgfgRUhB�?[\Z%�BTrmªVCW�eHZ v �/ZS]�f¡PQVBTUW
f|Z
�$P¤N%W K

� M �/WHW^mBRrhB�?eHRU]geH�BRrfOhBWHW^mB�Yf|Z?V4W�mBW^��RU�%hBWHm��4hBZ v PQfgfgW^]�[��BRUe¡�Ae^Z%h 
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