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� W�h�k h�kRS �\T�Zd��h�k Z\^ ��Zn|)QMORh�Wp}R�AQ�Zd�,SUT�a\}�o h�kRS Q�T�Zn�YW�^�SUT6aih�W�Zn}$Z\^ r�T�Zna\o�rMa\}�o a\�U��S_X�X h[Z�h�kRS
��} h[SUT�}RSUhUw h�kRSHOMX[S)Z\^,|HS_o�WYa X[h[T�S_a\|HWp}R��k�a\X�r�S_��Zn|)SH��WpoRS_��c�o�W��;O�X[S_o�� ] SUSUT���h[Z�� ] SUSUT�� ] x ]�� WYX
ab}RSU��}RSUh � Z\T6f QMaiT6a\o�WY�n| oRS_X�W��n}�S_o h[ZbX�Zn��V\S$h�kRS Q�T�Z\rM�YS_|HX<WY} h�k�S$h[T6a\o�WYh�W�Zn}�a\�	�U�YWYS_} h �~X[SUT6V\SUT
rMa\X�S_o$aiT6��k�W�h[S_��h�ORT�S�����}Ha ] x ] }RSUh � Z\T6fywPkRZnX[h�XUw~�Ua\�Y��S_o)Q�SUSUT6XUw~o�W�T�S_��h���c���Zn|H|�O�}�WY�Uaih[S���W�h�k�S_a\�6k
Z\h�kRSUT�a\}�o S"!R�6k�a\}R�\S<Wp}R^�Z\T�|Haih�W�Zn}H�7W�h�kRZnORh h�kRS |HS_o�WYaih�W�Zn}$Z\^ X[SUT�V\SUT6X�� ��}RS�h c~QyWY�Ua\�JS"!Pa\|)Qy��S�Z\^
] x ] aiQ�QM�YWY�Uaih�WYZn}�X*WYX a$#y��S"��X�k�aiT6Wp}R�AX[cPX[h[S_|"wRX�O���k a\X � aiQMX[h[SUT�a\}�o"l�}eORh[S_�Y�Ya%�B� aiQMX[h[SUT�WYX	Zn}�S7Z\^
h�kRS k cer�T6WYo ] x ] aiQ�QM�pWY�Uaih�W�Zn}�X&� j Q�SUSUT'#M}�o�X�a)oRS_X6W�T�S_o(#M��S�rec X�S_}�o�WY}R�)a\}�Wp}*)~OMW�T�c)h[Z$a)X[SUT6V\SUT
h�k�aih�|Ha\WY}~h�a\WY}�X�h�k�S+#M��S$Wp}R^�Z\T�|Haih�W�Zn}tZ\^�Q�SUSUT6X&�"��} h�kRS$Z\h�kRSUT�kMa\}�o;w�l�}eORh[S_�Y�pa�WYX�Zn}RS Z\^ h�kRS
QMO�T�S ] x ] aiQ�QM�YWp�Uaih�W�Zn}�X&�<NPWY}���S�h�kRSUT�S)WYX }RZ X[SUT�V\SUT_w a Q�SUSUT�r�T�Zna\o��Ua\X�h�X�a,)eORSUT�cb|)S_X�X�ai�\S�ZdV\SUT
h�kRS/}�SUh��,Z\T�f h[Z-#y}�o�a.#M��S���� ^Ja7Q�SUSUT	X�OM�U��S_X�X[^ O��Y��c/#y}�o�X�a.#M��S\wnW�h�T�SUh[T6WYSUV\S_XBh�kRS�#M��S�o�W�T6S_��h���c<^�T�Zn|
a Q�SUSUT7kRZn�YoMWY}R�)h�kRS0#M��S1� �Ua\�p��S_oba$Q�T�Z VeWYo�SUT�Q�SUSUT � ���/keO�XUwJ��Zn}���S_}~h[T6aih�W�Zn} Z\^	��Zna\obZn}ba X[Q�S_�UW2#M�
Q�ZnWY}~h�Z\^�h�kRS�}RSUh � Z\T6f �Ua\} r�S"a_V\ZnWpoRS_o W�^3#M��S_X�aiT�S"�,S_�Y��o�WYX[h[T�W�rMORh[S_o4WY}:a ] x ] }�SUh��,Z\T�f4� ��}
a\o�oMW�h�W�Zn};w~r~c X[S_��S_��h�WY}R��a�Q�T�Z VeWYo�SUT Q�SUSUT�}RS_aiT�recH^�T�Zn| a X[SUh Z\^5#M��S7k�Zn�YoRSUT6XUwPa�Q�SUSUT,�Ua\} T�SUh[T�W�SUV\S
a6#y��S�^�a\X[h[SUT7h�k�a\}�aH��Zn}~V\S_}~h�W�Zn}�a\� �U�pW�S_} h7��X�SUT�V\SUT�rMa\X�S_o8#M��S�X�k�aiT�WY}R�9�

� SAQ�T�Z\Q�ZnX[S S"�JS_��h�W�V\S<|HSUh�kRZeoMX ^�Z\T Zn}%��oRS_|$a\}�o"|)S_o�WYa�X[h[T�S_a\|$WY}R��Zn} QMORT�S ] x ] }RSUh��,Z\T�fPX&�
��}�ZnORT*X[cPX[h[S_|"w~a<|)S_o�WYa�X[h[T6S_a\| WYXBo�WYVeWYo�S_o WY}~h[Z�rM��ZP��fPX�^�Z\T	S&:$�UW�S_}~h*O�X[S Z\^�}RSUh��,Z\T�f�rMa\}�o���WYoRh�k
a\}�o �Ua\�6kRS rMO%��SUT��<;,c�T6SUh[T6W�SUVPWY}R��rM��ZP��fPX	^�T�Zn|�aiQ�Q�T�Z\Q�T�WYaih[S�Q�T�Z VeWYo�SUT	Q�SUSUT6X	WY})h�Wp|)S\w~aAQJSUSUT �Ua\}
� aih��6kba)oRS_X�W�T�S_o |)S_oMWYa�X[h[T�S_a\|8� NPWp}���S�h�kRSUT�S<WYX }RZHX[SUT6V\SUT�h�k�aih�|Ha\}�ai�\S_X�WY}R^�Z\T6|Haih�W�Zn} Zn} Q�SUSUT
a\}�o |)S_oMWYaA��ZP�Uaih�W�Zn}�X_wea Q�SUSUT kMa\X*h[Z=#M}�o$S_a\�6k"ry��Ze�6fH��Zn}�X[h�W�h�O�h�WY}R� a�oRS_X6W�T�S_o$|HS_o�WYaAX�h[T�S_a\| r~c
S_|HWYh[h�WY}R�Aa0)~O�SUT�c)|)S_X�X�ai�\S�WY}~h[ZAh�kRS�}RSUh��,Z\T�f>� � h�kRSUT QJSUSUT�X WY}Hh�kRS }�SUh��,Z\T�f)T�SUQM��c�h[Z�h�kRS3)eORSUT�c
��WYh�kAa/T6S_X[Q�Zn}�X[S*|)S_X6X�ai�\S,a\}Mo<T�S_�Yadc�h�kRS�)~ORSUT6c h[Z7h�kRS }RS_W��nk~rJZ\T�WY}R� Q�SUSUT6X&� � ^�a/Q�SUSUT�X�O��U��S_X�X[^ O��Y�Yc
#M}Mo�X/aHry��Ze�6f"�Ua\�6kRS_otWY}�Z\h�kRSUT7Q�SUSUT6X_wMW�h/T�SUh[T�W�SUV\S_X7WYh/^�T6Zn|EZn}RS Z\^�h�kRS_| a\}Mo�oRSUQ�ZnX�W�h�X�W�h7WY}�W�h�X
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��ZP�Ua\�;�Ua\�6k�SArMO%��SUT���� ^gh�kRSUT6S<WYX }RZ)T�ZeZn| h[ZHX[h[Z\T�S<h�k�S<}RSU����cHT6SUh[T6W�SUV\S_o"rM�YZe�6fyw�a�Q�SUSUT�Q�SUT�^�Z\T6|HX
T�SUQy�Ya\��S_|)S_}~hBZn})�Ua\�6kRS_o$rM��ZP��fPXg�7W�h�k�W�h&�B�/kRT�ZnOR�nk�X[SUV\SUT�a\�RX�WY|�O��Yaih�W�Zn}�S"!PQJSUT�WY|)S_}~h�XUwi� S/X�k�Zd�,S_o
ZnORT Q�T6Z\QJZnX�S_o |HSUh�kRZeoMX,��ZnOM�Yo a\�U��Zn|HQM�YWYX�k ��Zn}~h�WY}eORZnO�X |)S_o�WYa QM�Yadc ��ZnO�h Wp}�oRSUQ�S_}�oRS_}~h	Z\^g|HS_o�WYa
Q�Z\QMO��paiT6W�h�c��

�gZ�V\SUT�W�^�c�h�kRS Q�T6a\��h�WY�Ua\�pW�h�c�Z\^RZnORT�X[ceX�h[S_|"w �,S�#MT6X[h oRS_X6W��n}�h�kRS Q�T�Z\Q�ZnX[S_o ] x ] |HS_o�WYa/X[h[T6S_a\|=�
WY}���X[cPX[h[S_|8� �/kRS_};werMa\X[S_o Zn} h�kRS�oRS_X6W��n};wP� S�WY|HQM��S_|)S_}~h,a � a_Via ��rMa\X[S_o�X�ceX[h[S_| Zn} a�T6S_a\��S_} VPW��
T�Zn}M|)S_} h&� q ORT�h�k�SUT6|)Z\T�S\wJ� S���Zn}�o�OM��h X[SUV\SUT�a\�gS"!PQ�SUT6WY|)S_}~h�X/h[Z SUVia\�YO�aih[S�h�kRSAS"��S_��h�W�V\S_}RS_X6X�a\}�o
O�X�SU^�O��p}RS_X�X�Z\^�h�kRS Q�T�Z\Q�ZnX[S_o X�ceX[h[S_|����/kRT�ZnOR�nk SUVva\�YOMaih�W�Zn}�XUw�W�hAWYX X�kRZ ��} h�k�aih�ZnORT Q�T�Z\Q�ZnX[S_o
] x ] |)S_oMWYa�X[h[T�S_a\|HWY}��HX[ceX�h[S_|E�Ua\}�QMT�ZdVPWYoRS�O�X[SUT�X���W�h�k"a)��Zn}~h�WY}eORZnO�X/|)S_oMWYa�QM�Yadc ��ZnORh&�
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x��Ys ��V\SUT�VeWYSU� Z\^ ] T�Z\Q�ZnX[S_o�NecPX[h[S_| �/�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� sUz
x�� x NR�Ua\�YairM��S-; ��ZP��f�NeS_aiT6��k �-�$�/�-�/�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� s_x
x��'& ; ��ZP��f)(/SUh[T�W�SUVva\� ^�Z\T � Zn} h�WY}eORZnO�X7`�S_o�Wpa ] �Yadc ��ZnORh �-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� s�&
x��+* NRORQ�QM��c � { S_|Ha\}�o%��rya\X[S_o�� a\�6kRS,(/SUQM�Ya\��S_|HS_} h j ���\Z\T6WYh�k�| �/�/�-�/�$�/�-�/�/�-�/� s�-
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*9�Ys �*Vva\�pO�aih�W�Zn} Z\^ ; a\X�WY�-;,S_k�a_VPW�Z\T �/�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� x\x
*9� x �*Vva\�pO�aih�W�Zn} ��W�h�k ��k�a\}R�\S_X/WY}"�7SUh��,Z\T�f �,Zn}Mo�W�h�W�Zn} �-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� xA*
*9�'& �*Vva\�pO�aih�W�Zn} Z\^B(/S_�YWpairMWY�YW�h c �$�/�-�/�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� x\u
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s ��V\SUT�VeWYSU� Z\^�ZnO�T�|)S_o�WYa)X�h[T�S_a\|HWY}R��Zn}�QMORT�S ] x ] }RSUh � Z\T�fPX �/�-�/�$�/�-�/�/�-�/� sUz
x � !Pa\|HQM��S�Z\^�QJSUT ���\T�ZnORQ�X[S_aiT6��k�a\}�o�T�SUh[T6W�SUVia\�(�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� s\s
& `�ZPo�O���S_X���Zn}�X�h�W�h�ORh�WY}R�)X[cPX[h[S_|EZ\^gZnORT�Q�T�Z\Q�ZnX[S_o ] x ] |)S_o�Wpa)X[h[T�S_a\|HWY}�� �/�/�-�/� s��
* � !eQ�SUT6Wp|)S_} h�a\� � } VPW�T�Zn}�|HS_} h �-�/�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� x\x
u q ��Z �GZ\^ ; ��Ze�6f (�SUh[T6W�SUVia\��� ; a\X�WY�/;,S_k�adVeWYZ\T_wJN q � �/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� x��
- q ��Z �GZ\^ ; ��Ze�6f (�SUh[T6W�SUVia\��� ; a\X�WY�/;,S_k�adVeWYZ\T_wJN7( � �/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� &iz
� (�S_��SUQ�h�W�Zn} (7aih[S,� ; a\X�WY�$; S_kMa_VPW�Z\T_wJN q � �$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� &iz
� (�S_��SUQ�h�W�Zn} (7aih[S,� ; a\X�WY�$; S_kMa_VPW�Z\T_wJN7( � �$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� &Ps
� q ��Z �GZ\^ ; ��Ze�6f (�SUh[T6W�SUVia\��� � k�a\}��\S_X�WY}"�7SUh��,Z\T�f �,Zn}�oMW�h�W�Zn};w�N q � �$�/�-�/�/�-�/� & &
sUz q ��Z �GZ\^ ; ��Ze�6f (�SUh[T6W�SUVia\��� � k�a\}��\S_X�WY}"�7SUh��,Z\T�f �,Zn}�oMW�h�W�Zn};w�N7( � �$�/�-�/�/�-�/� & &
s\s (�S_��SUQ�h�W�Zn} (7aih[S,� � kMa\}R�\S_X/WY}"�7SUh��,Z\T�f �,Zn}�oMW�h�W�Zn};wMN q � �-�/�/�-�/�$�/�-�/�/�-�/� &A*
s_x (�S_��SUQ�h�W�Zn} (7aih[S,� � kMa\}R�\S_X/WY}"�7SUh��,Z\T�f �,Zn}�oMW�h�W�Zn};wMN7( � �-�/�/�-�/�$�/�-�/�/�-�/� &A*
s�& q ��Z �GZ\^ ; ��Ze�6f (�SUh[T6W�SUVia\����(/S_�pWYairMWY�YWYh�c\wMN q � �-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� & �
s * q ��Z �GZ\^ ; ��Ze�6f (�SUh[T6W�SUVia\����(/S_�pWYairMWY�YWYh�c\wMN7( � �-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� & �
s_u (�S_��SUQ�h�W�Zn} (7aih[S,��(�S_�YWYairMWY�pW�h�c\w�N q � �/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� & �
s�- (�S_��SUQ�h�W�Zn} (7aih[S,��(�S_�YWYairMWY�pW�h�c\w�N7( � �/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� & �
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s NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; aih<(/ZnO�}�o s1� ;,a\X6WY�/;,S_k�a_VPW�Z\T � �/�/�-�/�$�/�-�/�/�-�/� x �
x NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; a\}Mo ] SUSUT.��aih (�ZnO�}�o s � ; a\X�Wp�/;,S_k�a_VPW�Z\T � �/�/�-�/� x �
& NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; aih<(/ZnO�}�o�x � ;,a\X6WY�/;,S_k�a_VPW�Z\T � �/�/�-�/�$�/�-�/�/�-�/� x �
* NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; a\}Mo ] SUSUT.��aih (�ZnO�}�o�x�� ; a\X�Wp�/;,S_k�a_VPW�Z\T � �/�/�-�/� x �
u NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; aih<(/ZnO�}�o & � ;,a\X6WY�/;,S_k�a_VPW�Z\T � �/�/�-�/�$�/�-�/�/�-�/� x �
- NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; a\}Mo ] SUSUT.��aih (�ZnO�}�o &�� ; a\X�Wp�/;,S_k�a_VPW�Z\T � �/�/�-�/� x��
� NPS_aiT6�6k@(/S_X�OM��h�XHZ\^ ] SUSUT8; a\}�o ] SUSUT�� aih (�ZnO�}�o=s � � k�a\}��\S_X WY} ��SUh � Z\T6f

� Zn}�o�W�h�W�Zn} � �-�$�/�/�-�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� &Ps
� NPS_aiT6�6k@(/S_X�OM��h�XHZ\^ ] SUSUT8; a\}�o ] SUSUT�� aih (�ZnO�}�o x � � k�a\}��\S_X WY} ��SUh � Z\T6f

� Zn}�o�W�h�W�Zn} � �-�$�/�/�-�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� &\x
� NPS_aiT6�6k@(/S_X�OM��h�XHZ\^ ] SUSUT8; a\}�o ] SUSUT�� aih (�ZnO�}�o@& � � k�a\}��\S_X WY} ��SUh � Z\T6f

� Zn}�o�W�h�W�Zn} � �-�$�/�/�-�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�/�-�$�/�-�/�/�-�/�$�/�-�/�/�-�/� &\x
sUz NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; a\}Mo ] SUSUT.��aih (�ZnO�}�o s ��(�S_�YWYairMWp�YW�h�c � �$�/�-�/�/�-�/� &\u
s\s NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; a\}Mo ] SUSUT.��aih (�ZnO�}�o�x���(�S_�YWYairMWp�YW�h�c � �$�/�-�/�/�-�/� & -
s_x NPS_aiT6�6k (�S_X�O���h�X/Z\^ ] SUSUT3; a\}Mo ] SUSUT.��aih (�ZnO�}�o &���(�S_�YWYairMWp�YW�h�c � �$�/�-�/�/�-�/� & -

�



� #�� �J�;-<0H5�@��;��- �

� W�h�k h�kRS �\T�Z �/h�k Z\^7��Zn|)QyORh�WY}R� Q�Zd�,SUTHa\}�o h�kRS Q�T�Zn�YWY^�SUT6aih�WYZn} Z\^7r�T�Zna\oRrMa\}Mo4a\�U��S_X�X$h[Zth�kRS
��} h[SUT�}RSUhUwBX�O��6k a\X j X[cP|H|)SUh[T6WY� { WY�nW�h�a\� NPORryX���T6W�r�SUT�� WY}�S � j { N�� � a\}�o q WYrJSUT<�gZb��kRS��7Zn|)S
� q �/��� � wPh�kRS�O�X[S Z\^g|)S_o�WpaAX[h[T�S_a\|$WY}R��k�a\X,rJS_��Zn|HS7��WpoRS_��c)o�W��;O�X[S_o�� j O�X�SUT,T6S_��S_W�V\S_X�a |HS_o�WYa
X[h[T6S_a\|=^�T�Zn| a\}AZ\T�W��nWY}�a\�n|HS_o�WYa�X�SUT�V\SUTgh�k�T�ZnOR�nk h�kRS*��} h[SUT�}RSUh�a\}Mo<QM�YadceX�W�hgZnORh Zn}�k�WYX��vk�SUTg�U�YW�S_}~h
X[cPX[h[S_|
a\X	WYhgQ�T6Z\�\T�S_X�X�W�V\S_�YcAaiT�T6W�V\S_X��	�7Zd�,SUV\SUT_w~��W�h�k�h�kRS��UORT�T�S_}~h�� }~h[SUT6}RSUhUw h�kRS�|Ha � Z\TBh[T�a\}�X[Q�Z\T�h
|)S_��k�a\}�WYX6| WYX�X[h�WY�p�gZn}M��c�h�kRS)r�S_X[h�S"��Z\T�hAX[SUT6VeWY��S\w ��k�WY��ktZ��JSUT6X }RZ �nO�aiT6a\}~h[SUS_XAZ\^,rMa\}�o���WYoRh�k;w
oRS_�pa_c\w a\}�o QMa\�6f\SUh<��ZnX�X Q�T�Z\rMairyWY�YW�h c��-�,Zn}MX[S�)~O�S_} h���c\w;X�OM�6k a |)S_o�WYa X[h[T�S_a\|HWp}R� X�ceX[h[S_| �Ua\}M}RZ\h
Q�T6ZdVPWYoRS<O�X[SUT�X ��W�h�k"|)S_o�Wpa)X[h[T�S_a\|HX7WY}"a)oRSUQ�S_}�o�airM�Yc$��Zn} h�Wp}~ORZnOMX��,adc��

��kRS�Q�T�Z�!Pc$|)S_��k�a\}�WYX6| ��WYoRS_��c)O�X�S_o"WY} � � � X[cPX[h[S_|HX Z���SUT6X���Z �'��oRS_�Yadc oRS_�pW�V\SUT�cHZ\^�o�aih�a
rec |)S_a\}�X Z\^�a�
�QMT�Z�!Pc X[SUT�V\SUTdw
�t��k�WY��k WYX ��Ze�Uaih[S_o }RS_aiT��U�YW�S_}~h�X&���/k�S$Q�T�Z�!ec X�SUT�V\SUT)oRSUQ�ZnX�W�h�X
|�O���h�WY|HS_o�WYa�o�aih�a<h�kMaih*k�a_V\S QMa\X�X�S_o)h�kRT�ZnOR�nk W�h	WY}HWYh�X	��ZP�Ua\��rMO%��SUT_w �Ua\�p��S_o)h�kRS�
[�Ua\��kRS_o rMO%��SUT��
�
�/k�S_}bW�h7Q�T�Z VeWYo�S_X7�Ua\��kRS_o o�aih�a h[Z O�X�SUT6X�Zn}toRS_|$a\}�obWp}�QM�Ya\��S�Z\^	h�kRS�Z\T6W��nWp}�a\� ��Zn}~h[S_} h<X[SUT6V\SUT��
;,c aiQMQM��cPWY}R�<h�kRS�Q�T6Z�!Pc$|)S_�6kMa\}�WYX�| h[Z)X[h[T�S_a\|HWp}R��X�SUT�VeWp��S_XUw~�,S�r�S_�YW�SUV\S h�k�aih�k�W��nk%� )eO�a\�YW�h c)a\}�o
��Z �'��oRS_�YadcbX[h[T6S_a\|HWY}R� X[SUT�VPWY��S_X��Ua\}tr�S�a\�U��Zn|)Qy�YWYX�kRS_ob��W�h�k�ZnORh Wp} h[T�ZPo�O��UWp}R�HS"!Ph[T6a"��Zna\o Zn} h�kRS
X[cPX[h[S_|�� s\w;x�� ����Z � SUV\SUT_w h�kRS�|HS_o�WYa$X�SUT�V\SUT6X�a\}�obQ�T�Z�!Pc�X[SUT6V\SUT6X�aiT�S�X�h�aih�WY�Ua\�Y��c��YZe�Uaih[S_otWY}�h�kRS
}RSUh � Z\T6f4�	� X[SUT6X o�WYX[h�a\}~h	^�T�Zn|
h�kRZnX[S7X[SUT�V\SUT6X aiT�S7X[h�Wp�Y�e^�Z\T6��S_o$h[ZAT�SUh[T�W�SUV\S�a<|)S_oMWYa<X[h[T�S_a\| ZdV\SUT a
��Zn}�� a\}�o�O�}�T�S_�YWYairM�YS*��Zn}�}RS_��h�W�Zn}�h[Z<a X[SUT�V\SUT���� ^MO�X[SUTBoRS_|$a\}�o�XgZn})|)S_o�WYa7a\}�o�h�kRS_W�TB��ZP�Uaih�W�Zn}�X�WY}
h�kRS }RSUh��,Z\T�fHaiT�S�fe}RZ ��}$Wp}Ha\oRVia\}���S\w~h�k�ZnX[S�X[SUT�V\SUT�X �Ua\}$rJS7oRSUQM��Z c\S_o$WY}HaiQMQ�T�Z\Q�T6Wpaih[S/��Ze�Uaih�WYZn}�X&�
�7Zd�,SUV\SUT_w�h�kRSUc��Ua\}�}RZ\h���S"!RW�rM��c T�S_a\��h7h[Z oRcP}�a\|HWY��X[cPX[h[S_| �6k�a\}��\S_XUwJX6O��6kba\X7O�X�SUT7|)Z V\S_|)S_} h�X
a\}�o O�X[SUT,oRS_|Ha\}�oMX	^�Z\T,|)S_oMWYaAX[h[T6S_a\|HX&� q ORT6h�kRSUT6|)Z\T�S\wPa\X h�kRS }eO�| r�SUT	Z\^ O�X[SUT�X*WY}���T6S_a\X[S_XUwP��Zna\o
��Zn}���S_}~h[T6aih�W�Zn} aih/h�kRS<X�SUT�V\SUT6X�WpX�O�}�a_V\ZnWpo�airM��S��

] SUSUT���h[Z�� ] SUSUT�� ] x ]�� WYX�a"}RSU� }RSUh � Z\T6f QyaiT6a\o�W��n| oRS_X�WY�n}RS_oth[Z�X[Zn��V\S)h�kRS_X�S)Q�T�Z\rM��S_|$X&�A��}
a ] x ] }RSUh��,Z\T�fJwgkRZnX�h�XUw �Ua\�Y��S_otQ�SUSUT6XUw oMW�T�S_��h���c���Zn|$| O�}MWY�Uaih[S)��W�h�k S_a\�6k Z\h�kRSUT<a\}�otS"!R�6k�a\}��\S
WY}�^�Z\T6|$aih�W�Zn}t��W�h�kRZnO�h�h�kRS$|)S_o�Wpaih�W�Zn}tZ\^�X[SUT�V\SUT6X&�"��}RS)h c~QMWp�Ua\�BS"!Pa\|HQM��SHZ\^ ] x ] aiQ�QM�YWp�Uaih�W�Zn}�X
WYX7a+#M�YS"��X�k�aiT6WY}��HX[ceX�h[S_|"wJX6O��6kba\X7� aiQMX[h[SUT�a\}�o l�}~ORh[S_�p�Ya%�/�7aiQyX[h[SUT WpX/Zn}RS Z\^Bh�kRS k~c~rMT6WYo ] x ]
aiQ�Qy�YWY�Uaih�W�Zn}�X�� j Q�SUSUT5#M}Mo�X a�o�S_X�W�T�S_o-#y��S	rec<X[S_}�o�WY}��/a\} WY} )~O�WYT�c�h[Z�a�X[SUT6V\SUTgh�k�aih�|Ha\WY}~h�a\WY}�X h�kRS
#M�YS/WY}R^�Z\T6|Haih�W�Zn}�Z\^�Q�SUSUT6X&�	��})h�kRS�Z\h�kRSUT k�a\}Mo;wel�}eORh[S_�Y�Ya�WpXBZn}RS/Z\^�h�kRS/QyORT�S ] x ] aiQ�QM�YWp�Uaih�W�Zn}�X&�
NPWp}���S�h�kRSUT6S WYX,}RZ�X[SUT�V\SUT_wRa QJSUSUT,r�T�Zna\oM�Ua\X[h�X a )eORSUT�cH|)S_X6X�ai�\S�ZdV\SUT�h�kRS�}RSUh��,Z\T�fHh[Z=#M}Mo$a #M��S��
� ^*a Q�SUSUT X�OM�U��S_X�X[^ O��Y��c(#M}�oMX7a,#M��S\w�W�h T�SUh[T6W�SUV\S_X h�kRS=#M�YS o�W�T6S_��h���c"^�T6Zn| a Q�SUSUT�kRZn�Yo�WY}��Hh�kRS0#M��S

�



� �Ua\�Y�YS_o a"Q�T6ZdVPWYoRSUT�Q�SUSUT � � ��k~O�X_wg��Zn}���S_}~h[T6aih�W�Zn}4Z\^���Zna\o Zn} a�X[Q�S_�UW2#M��Q�ZnWY}~h�Z\^,h�k�S$}RSUh��,Z\T�f
�Ua\} r�S adV\ZnWYoRS_o W�^'#M�YS_X aiT�S �,S_�Y� oMWYX[h[T6W�ryORh[S_o WY}4a ] x ] }RSUh��,Z\T�f>� � } a\o�o�W�h�WYZn};wgrec X[S_�YS_��h�WY}R�
a"QMT�ZdVPWYoRSUT�Q�SUSUT<}RS_aiT�rec ^�T�Zn|+a"X[SUh<Z\^
#M��SHkRZn�Yo�SUT6XUw a Q�SUSUTA�Ua\} T�SUh[T�W�SUV\S$a(#M��S)^ a\X[h[SUT<h�kMa\} a
��Zn}~V\S_} h�WYZn}�a\� �U�YWYS_} h7��X[SUT6V\SUT�rMa\X[S_o�#M��S<X�k�aiT�WY}R�9�

� Zn}�X�WYoRSUT�WY}R��h�kRS�^ a\��h*h�kMaih*h�kRS �U�YW�S_}~h7��X[SUT�V\SUT aiT6�6k�WYh[S_��h�ORT�S7�pa\��fPX*h�kRS7X��Ua\�YairMWY�pW�h�c�a\}�o$a\oMaiQ�h7�
airMWp�YW�h�c\wPh�kRSUT6S<k�a_V\S<r�SUS_}"X[SUV\SUT�a\�;T�S_X[S_aiT6��k"�,Z\T�feX/Zn}"|)S_o�WYa�X[h[T�S_a\|$WY}R��ZdV\SUT ] x ] }�SUh��,Z\T�feX �+&ew
*�wJuew�-�� ��`�ZnX[h7Z\^Bh�kRS_X[S<�,SUT�S�oRS_X�W��n}RS_o�^�Z\T O�X[S<WY}��pW�V\S<r�T�Zna\oM�Ua\X[h�WY}R�9�,�/kRSUc"k�a_V\S���Zn}�X[h[T6OM��h[S_o
a\} aiQ�QM�YWp�Uaih�W�Zn}%����SUV\S_�g| O��Yh�WY�Ua\X[h/h[T�SUS���kRZnX�SAT�ZeZ\h7WYX7a\}�Z\T�W��nWY}�a\� |HS_o�WYa$X�SUT�V\SUT7�7k�WY��S�h�kRS Q�SUSUT6X
aiT�S WY}~h[SUT6|)S_o�WYaih[S }RZPoRS_X$a\}�o ��S_a_V\S_X �+&Pw *�w,u�� � j |)S_oMWYa X[h[T�S_a\| S_|HW�h[h[S_o ^�T�Zn|Ka4X[SUT�V\SUT WYX
o�WpX[h[T6W�rMO�h[S_o Z V\SUT aHh[T�SUS��
� a\�6kbWY} h[SUT�|)S_o�WYaih[S�Q�SUSUT�T6S_��S_W�V\S_X�|)S_oMWYa)o�aih�a)^�T�Zn|EWYh�X�QMaiT�S_}~h/Q�SUSUT_w
|Haif\S_X7��Z\QMW�S_X Z\^�o�aih�aPw�a\}�o ^�Z\T�� aiT6o�X h�kRS_| h[ZHWYh�X��6k�WY�po Q�SUSUT6X��	�/k~OMXUwPh�kRSUc aiT�S�S"��S_��h�W�V\S<�7kRS_}
O�X�SUT oRS_|Ha\}Mo�X<aiT�S X�WY|�O���h�a\}RSUZnO�XAa\}�o ��Zn}���S_}~h[T6aih[S_o Zn} a�X[Q�S_�UW2#M�)|HS_o�WYa�X[h[T6S_a\|8� ��Z � SUV\SUT_w
��k�S_} o�S_|Ha\}�o�X�aiT6WYX[S WY}~h[SUT6|HW�h[h[S_}~h���c a\}�o Q�SUSUT6X�T�S�)eORS_X[h�a VvaiT6WYSUh�c Z\^ |)S_o�WYabX[h[T�S_a\|HX_w*a\X)WY}
Zn}%��o�S_|Ha\}�o |)S_o�WYa�X[h[T�S_a\|$WY}R��X[SUT�VPWY��S_XUwRa\} S&:$�UW�S_}~h oMWYX[h[T6W�ryORh�W�Zn})h[T�SUS��Ua\}�}�Z\h,r�S���Zn}�X[h[T6OM��h[S_o��
q O�T�h�kRSUT6|)Z\T6S\wgh�kRS T�ZeZ\h<Z\^�h�kRSHh[T�SUS\w�h�k�aih�WYXUw�a�|)S_o�Wpa"X[SUT�V\SUT_wB�Ua\} r�SHT6SU�naiT6oRS_o a\X�a���T�W�h�WY�Ua\�
Q�ZnWY}~h�Z\^B^ a\WY�YORT6S<r�S_�Ua\O�X[S X6O��6k X[cPX[h[S_|HX�aiT�S�rMa\X[S_obZn}�h�kRS��U�YW�S_}~h7��X[SUT�V\SUT�aiT6��k�W�h[S_��h�ORT�S��<��}�h�kRS
Z\h�kRSUT)k�a\}Mo;w h�kRS Z\h�kRSUT�� Z\T6feX�X�O���k4a\X ] (/��`��[N9� �+- � aiT�S X�WY|HWY�paiT�h[ZbZnORT Q�T�Z\Q�ZnX[S_o4X[ceX�h[S_|"w
��k�SUT�S)a Q�SUSUT.#M}�oMX a Q�T6ZdVPWYoRSUT�Q�SUSUT ^�Z\T�h�kRS���kRZn�YS Z\T<a QMaiT�h�Z\^,a"oRS_X�W�T�S_o |)S_o�Wpa X[h[T6S_a\| r~c
W�h�X�S_��^ wJT�SUh[T6WYSUV\S_X WYh�^�T�Zn|Eh�k�S Q�T6ZdVPWYoRSUT_wJa\}�obo�SUQJZnX6W�h�X7WYh7WY}bW�h�X7�YZe�Ua\�grMO%��SUT7h[Z"X�O�Q�QM��c h[Z Z\h�k�SUT
Q�SUSUT6X&� �7Zd�,SUV\SUT_w�h�kRZnX�S��,Z\T�feX o�WpoH}RZ\h,h�aif\S�Wp} h[Z�a\�U��ZnO�}~h ViaiT6WYaih�W�Zn}MX WY}$h�kRS QJZ\QyO��YaiT6W�h c�a\|HZn}R�
|�O���h�W�Qy��S |HS_o�WYa)X[h[T�S_a\|$X&�

��} � � ��w�S"�JS_��h�WYV\St|HSUh�kRZeoMX$^�Z\T Zn}9��oRS_|Ha\}�o |)S_o�WYa X[h[T�S_a\|HWY}�� Zn} QMORT�S ] x ] }RSUh��,Z\T�fPX WYX
Q�T6Z\QJZnX�S_o���� }$h�kRS X�ceX[h[S_|�wea�|)S_o�WYa X[h[T�S_a\| WYX o�W�VPWYoRS_oHWY}~h[ZAry��Ze�6feX ^�Z\T S&:$�UWYS_} h O�X[S7Z\^ }RSUh��,Z\T�f
rMa\}MoR��WYoRh�kba\}�ot�Ua\�6kRS)ryO%�JSUT � � w ��� �/;,c�T�SUh[T�W�SUVeWp}R� ry��Ze�6feX7^�T�Zn| aiQ�Q�T�Z\Q�T�WYaih[S QMT�ZdVPWYoRSUT Q�SUSUT6X
WY}�h�WY|)S\wJaHQ�SUSUT7�Ua\}b�,aih���k a$oRS_X6W�T�S_o�|)S_oMWYaHX[h[T�S_a\|�� NPWY}���S�h�k�SUT�S�WpX/}RZ X�SUT�V\SUT7h�kMaih |Ha\}Mai�\S_X
WY}�^�Z\T6|$aih�W�Zn} Zn} Q�SUSUT$a\}�o |)S_o�WYa ��ZP�Uaih�W�Zn}�X_w,a Q�SUSUT$kMa\XHh[Z #M}Mo S_a\�6k rM��ZP��f ��Zn}�X[h�W�h�ORh�Wp}R� a
oRS_X6W�T�S_o |)S_o�WYa X[h[T�S_a\| rec�S_|HW�h[h�WY}�� a()eORSUT�c�|)S_X�X6ai�\SHWY} h[Z h�kRS)}RSUh � Z\T�f>� � h�kRSUT�Q�SUSUT6X WY}bh�kRS
}RSUh � Z\T6f T�SUQy��c<h[Z�h�kRS')eORSUT�c<��WYh�k�a�T6S_X[Q�Zn}�X[S |)S_X�X�ai�\S/a\}�o�T6S_�Ya_c h�kRS')~ORSUT6cAh[Z�h�kRS/}RS_W��nk~r�Z\T6WY}R�
Q�SUSUT6X&�)� ^ a�QJSUSUT X�O��U��S_X�X[^ O��Y�Yc�#M}�o�X�a"ry��Ze�6f �Ua\��kRS_o Wp}tZ\h�kRSUT<Q�SUSUT6XUw WYh�T�SUh[T6W�SUV\S_X W�h�^�T�Zn| Zn}RS
Z\^ h�kRS_| a\}Mo oRSUQ�ZnX�W�h�X�W�h WY} W�h�X<��ZP�Ua\�B�Ua\�6k�S rMO9�JSUT��)� ^,h�kRSUT�SHWYX<}�Z"T�Z~Zn|+h[Z�X[h[Z\T�S$h�kRS$}RSU���Yc
T�SUh[T�W�SUV\S_o�rM�YZe�6fyw�a�Q�SUSUT/Q�SUT�^�Z\T6|HX T�SUQy�Ya\��S_|)S_}~h/Zn}��Ua\�6k�S_o�rM�YZe�6feX ��WYh�k"W�h&�

�



��kRSUT�S�aiT�S�X[SUV\SUT6a\�RWYX6X�ORS_X�h[Z�T�S_X[Zn��V\S/WY}�a\�U��Zn|)QM�pWYX�k�WY}���S"��S_��h�W�V\S�|)S_o�Wpa7X[h[T6S_a\|HWY}R� ZdV\SUT QMORT�S
] x ] }RSUh � Z\T6feX&��NP�Ua\�YairMWp�YW�h�c WYX�h�kRS<|)ZnX�h�WY|)Q�Z\T�h�a\}~h/a\|)Zn}R�Hh�k�S_|8� q ��ZeZeo�Wp}R�RwRWY} ��k�WY��k"a)Q�SUSUT
T�S_�pa_cPX�a0)eORSUT�c$h[Z�SUV\SUT6c }RS_W��nk~r�Z\T6WY}R� Q�SUSUT_weWpX,a�Q�Zd�,SUT�^ O��JX��6kRS_|HS�^�Z\T�#M}�oMWY}R�Aa�oRS_X�WYT�S_o |HS_o�WYa
X[h[T6S_a\|8� ��Z � SUV\SUTdw W�h�k�a\X rJSUS_}bQ�ZnWY}~h[S_o�ZnORh�h�k�aih h�kRS ��ZeZeoMWY}R�$�Ya\�6feX�X��Ua\�pairMWY�YW�h c"r�S_�Ua\O�X[S�h�kRS
}eO�| rJSUTgZ\^9)~ORSUT�W�S_X h�k�aih�a/Q�SUSUT T6S_��S_W�V\S_XgX6W��n}�W2#M�Ua\}~h���c�WY}���T�S_a\X�S_X ��W�h�kAh�kRS*�\T6Zd�/h�k�WY}�h�kRS,}~OM|Ar�SUT
Z\^�Q�SUSUT6X � sUz � � ��}:QMaiT�h�Wp�UO��YaiT_w,a rM��ZP��f ��rec ��rM�YZe�6f X[S_aiT��6k r~c ��ZeZeoMWY}R� aiQ�QMaiT�S_}~h���c:WY}~h[T�ZPo�O���S_X
|�O��6k ��Zna\o Zn} h�kRS }RSUh��,Z\T�f a\}�o4�Ua\O�X[S_X���Zn}R�\S_X[h�W�Zn}���� Zbh�a\��fP��S h�kMWYX<Q�T6Z\rM��S_|"wg� S Q�T�Z\Q�ZnX[S_o
h � Z�X��Ua\�YairM��S�rM��ZP��f�X[S_aiT6�6k |)SUh�kRZPo�X&����aifeWY}��AWY}~h[ZAa\�U��ZnO�}~h*h�kRS/h[S_|HQJZ\T�a\�RZ\T6oRSUT	Z\^�T�SU^�SUT�S_}���S7h[Z
|)S_oMWYa)rM��ZP��fPXUwJaHQ�SUSUT7X[S_}Mo�X/a )eORSUT�c"|)S_X6X�ai�\S ^�Z\T7a$�\T�ZnORQbZ\^	��Zn}�X[S_�UORh�W�V\S rM��ZP��fPX&���/kRS_};wMh�kRS
Q�SUSUTBQ�SUT�^�Z\T6|HXBa\o�aiQ�h�WYV\S�rM��ZP��f X�S_aiT6�6k$r~c T�SU�nO��Yaih�WY}�� h�k�S�X[S_aiT6��k)T6a\}R�\S�rMa\X�S_o)Zn}�h�kRS�Q�T�S_��S_oMWY}R�
X[S_aiT��6k�T6S_X�O���h&�

NRWY}���S*��Zn}~h�WY}eORZnO�X |HS_o�WYa QM�Yadc ��ZnO�hgWYX;h�k�S |)ZnX[h�WY|)Q�Z\T�h�a\}~h;^�a\��h[Z\T�^�Z\T�O�X�SUT6X WY}<|HS_o�WYa/X[h[T6S_a\|=�
WY}�� X[SUT�VPWY��S_XUwP�,S kMa_V\S�h[Z���Zn}�X�WYoRSUT a�oRS_a\o��YWp}RS/Z\^ T�SUh[T�W�SUVva\�y^�Z\T,S_a\��k rM��ZP��f>�	� Z�T�SUh[T6WYSUV\S�a rM��ZP��f
rec WYh�X)��Z\T�T�S_X[Q�Zn}�o�Wp}R�bQy�Ya_c ��ZnORh)h�WY|)S\w � S"QMT�Z\Q�ZnX[S_o |)SUh�kRZPo�X�h[Z oRSUh[SUT6|$WY}RS"a\}:aiQ�Q�T�Z\QMT6WYaih[S
Q�T6ZdVPWYoRSUT�Q�SUSUT1� W � S���w�a"Q�SUSUTAk�a_VPWY}R�"a��Ua\��kRS_o4rM��ZP��f � ^�T�Zn|+X[S_aiT6�6k T�S_X�O��Yh�X�r~c h�aifeWp}R��WY}~h[Z�a\� �
��ZnO�}~h$h�k�Sb}RSUh � Z\T�f ��Zn}Mo�W�h�W�Zn}�X_w,X�OM�6k a\X$h�kRSbadVva\Wp�YairM��S"rMa\}MoR��WYoRh�k:a\}Mo:h�kRS�h[T�a\}�X[^�SUT oRS_�Yadc��
;,c�T6SUh[T6W�SUVPWY}R� a ry��Ze�6f�a\X�^ a\X[h<a\X�Q�ZnX�X�W�rM�YS\wMh�kRS�T�S_|Ha\Wp}�WY}R� h�WY|)S��Ua\}trJS)O�X�S_obh[Z T�SUh[T�W�SUV\S�h�kRS
X�OM�U��SUS_o�WY}R�)rM�YZe�6feX�^�T�Zn| oMWYX[h�a\}~h�QJSUSUT�X&�

�gZbWp|)Q�T�Z V\SHh�kRS$��Zn|)Qy��SUh[S_}RS_X�XAZ\^ |HS_o�WYa QM�Yadc ��ZnO�hUwg�,S a\�YX�Z�Q�T�Z\Q�ZnX[S_o a\} S"�JS_��h�W�V\S �Ua\�6k�S
T�SUQy�Ya\��S_|)S_}~h,a\���\Z\T�W�h�k�|�h�k�aih h�aif\S_X�Wp} h[Z�a\�U��ZnO�}~h,h�k�S X�O�Q�QM��c�a\}�o oRS_|Ha\}�o ^�Z\T |)S_o�WpaAX[h[T�S_a\|$X&�
NPWp}���S7h�k�SUT�S�WYX }�Z�X�SUT�V\SUT_w�a�Q�SUSUT kMa\X h[Z)|Haif\S<��Zn} � S_��h�ORT6S_X�airJZnO�h,h�k�S r�S_k�adVeWYZ\T Z\^gZ\h�kRSUT�Q�SUSUT6X
rec"W�h�X[S_��^ � j Q�SUSUT/S_X�h�WY|Haih[S_X7h�kRS<X�ORQ�Qy��c$a\}�o�o�S_|Ha\}�o"^�T�Zn| ] x ] |)S_X6X�ai�\S_X/h�k�aih7W�h/T�S_�YadceX�a\}�o
T�S_��S_WYV\S_X�^�T�Zn| a ��ZeZeo�Wp}R����rMa\X[S_o |)S_o�WYa X[S_aiT6��k��<�/kRS_} a QJSUSUT�oRSUh[SUT6|$WY}RS_X a |HS_o�WYa$X�h[T�S_a\| h[Z
o�WpX��UaiT6o4h[Zt|$aif\S"T�Z~Zn|I^�Z\T)a }�SU����c T�SUh[T6WYSUV\S_o rM��ZP��f>� q ORT�h�kRSUT6|HZ\T�S\w*a Q�SUSUT�a\�pX[Z a\oMaiQ�h�X�h[Z
��k�a\}R�\S_X,WY}�h�kRS�X�O�Q�QM��cAa\}Mo$oRS_|Ha\}Mo�Z\^�|HS_o�WYa�X[h[T�S_a\|$X&� q Z\T*h�kMWYXBQMORT6QJZnX�S\w\� S/QMT�Z\Q�ZnX[S/a<}RZ V\S_�
�Ua\��k�WY}R� a\���\Z\T6WYh�k�|IrMa\X[S_o Zn} h�kRS T�S_X[Q�Zn}�X�S$h�kRT�S_X6kRZn�Yo |)ZPoRS_�*Z\^ o�W�VPWYX�W�Zn} Z\^7�Yair�Z\T)a\}�o h�a\X[f
a\�Y�YZe�Uaih�W�Zn}�WY}"X[ZP�UWYa\�;WY}�X[S_��h�X � s\s � �

��} rMW�Zn��Z\�\c\w X[Ze�UWpa\�,Wp}�X[S_��h�XUw*X6O��6k:a\X)a\}~h�XUw a\�pX[Z ��Zn}MX[h[T6O���hHato�WYX�h[T6W�rMORh[S_o4X[cPX[h[S_| � s_x � � ��}
X[QyW�h[S<Z\^�h�kRS X6WY|)QM�YWp�UW�h�c Z\^�h�k�S_W�T�WY}�oMW�VeWpo�O�a\�YXUweh�kRSAWp}�X[S_��h�X[ZP�UW�SUh c"Q�T�S_X[S_}~h�X�a k�W��nk���c X[h[T6O���h�O�T�S_o
Z\T��na\}MW��_aih�W�Zn}�� � h�k�a\X"r�SUS_}�Q�ZnWY}~h[S_o�ZnORh"h�k�aih�X[ZP�UWYa\��WY}MX[S_��h�X Q�T�Z VeWYo�S O�X ��W�h�k a Q�Zd�,SUT�^ O��
|)SUh�aiQykRZ\T)^�Z\T)��T�S_aih�Wp}R� o�S_��S_} h[T6a\�pW��US_o X[ceX�h[S_|HX�Z\^�X�WY|HQM��S$WY}~h[SUT6a\��h�WY}�� � s_x � � � }4QMaiT�h�WY�UOM�YaiT_wBa

�



T�S_��S_}~h���c�Q�T6Z\QJZnX�S_oA|)ZPoRS_�nZ\^�oMW�VeWpX�W�Zn}�Z\^��Yair�Z\T WY} a���Zn��Zn}~c�Z\^RQ�T6Wp|HW�h�W�V\S_��c7S_O�X[ZP�UWYa\�n� a\X[QMX_wvrya\X[S_o
Zn}"a�X�WY|)Qy��S�T�S_Wp}R^�Z\T���S_|)S_} h,Z\^ T6S_X[Q�Zn}�X[S h�kRT�S_X�kRZn�po�XUw~�Ua\} r�S h[T6a\}�X[^�Z\T6|)S_o WY}~h[Z)a�o�S_��S_} h[T6a\�pW��US_o
a\o�aiQMh�W�V\S7a\���\Z\T�W�h�k�|
Z\^�h�a\X[f)a\�Y��ZP�Uaih�W�Zn} � s\s � � ; c)T6SU�naiT6o�WY}R��h�k�S/T�SUQM�Ya\��S_|HS_} h Z\^�|HS_o�WYa�X[h[T�S_a\|$X
a\XHa h�a\X[fJw ab^ O��Y�Yc o�WYX[h[T6WYrMORh[S_o a\}�o a\ORh[Zn}RZn|)ZnO�X$�Ua\�6kRS�T6SUQM�Ya\��S_|)S_}~h)a\���\Z\T6W�h�k�|�w	��k�WY��k �Ua\}
a\o�aiQMh�h[ZH�6k�a\}R�\S_X7WY} S_} VPW�T�Zn}M|)S_} h�X_wPW � S���wRh�kRS<X�ORQ�Qy��c ��h[Z���o�S_|Ha\}�o;wPWYX Q�T�Z\Q�ZnX[S_o�����kRS�Q�T�Z\Q�ZnX[S_o
a\���\Z\T�W�h�k�| WYX a\�YX[ZAWp}�X[S_}�X�WYh�W�V\S h[ZAQMaiT6a\|HSUh[SUT X[SUh[h�WY}��nX*X�WY}M��S�W�h	a\o�aiQ�h�WYV\S_��c)�6k�a\}R�\S_X h�kRS/T6S_X[Q�Zn}�X[S
h�kRT6S_X�kRZn�Yo h�aifPWY}R�HWY}~h[Z$a\�U��ZnO�}~h/h�kRSAZ\r�h�a\WY}RS_o�Wp}R^�Z\T�|Haih�W�Zn} ^�T6Zn| h�kRSA}RSUh � Z\T6f4�

��kRT�ZnOR�nk X[SUV\SUT6a\��X�WY|�O��Yaih�WYZn})S"!eQ�SUT6Wp|)S_} h�X_weW�h,WYX,X�kRZd�7}$h�k�aih,ZnORT,Q�T�Z\Q�ZnX[S_o |)SUh�kRZPo�X ��ZnOM�Yo
a\�U��Zn|)Qy�YWYX�k ��Zn}~h�WY}~O�ZnO�X�|)S_o�WYabQM�Yadc ��ZnORh)WY}MoRSUQ�S_}�oRS_}~hAZ\^7|HS_o�WYabQJZ\QyO��YaiT6W�h c��t� } h�k�WYX�h�kRS_X6WYXUw
h[Z V\SUT6W�^�c:h�kRS Q�T6a\��h�WY�Ua\�pW�h�c a\}�o S"��S_��h�W�V\S_}RS_X�XUw7� StoRS_X�WY�n};w/WY|)QM�YS_|)S_} h�aih�WYZn};w/a\}�o SUVva\�YOMaih�W�Zn}
ZnORT Q�T6Z\QJZnX�S_o$X[cPX[h[S_|8� � S-#�T�X[h WY}~h[T�ZPo�O���S7h�kRS o�S_X�W��n} Z\^ h�kRS Q�T�Z\Q�ZnX[S_o ] x ] |)S_o�WpaAX[h[T�S_a\|$WY}R�
X[cPX[h[S_|8�B�/k�S_};wi� S WY|)QM�YS_|)S_} h�a � adVva ��rMa\X�S_o)X[ceX�h[S_| rMa\X[S_o Zn}�h�kRS,o�S_X�W��n}�� q Wp}�a\�Y��c\wi�,S,��Zn}�oMO���h
X[SUV\SUT�a\�	S"!PQJSUT�WY|)S_}~h�X�h[Z�SUVva\�pO�aih[S$h�kRS)S"��S_��h�W�V\S_}RS_X6X a\}�o O�X[SU^ O��Y}RS_X�X Z\^,h�kRSHQ�T6Z\QJZnX�S_o X[ceX�h[S_|8�
�/k�T�ZnOR�nk SUVia\�YO�aih�WYZn}�XUw�W�h WpX$X�kRZ ��} h�kMaih ZnORT Q�T�Z\Q�ZnX[S_o ] x ] |)S_o�WYa X[h[T�S_a\|HWY}��4X[cPX[h[S_| �Ua\}
Q�T6ZdVPWYoRS<O�X[SUT�X ��W�h�k"aH��Zn}~h�WY}eORZnO�X/|)S_oMWYa�QM�Yadc ��ZnORh&�

��kRSAT�S_X�h7Z\^Bh�k�WpX�h�kRS_X6WYX�WYX7Z\T��na\}�W �US_oba\X ^�Zn�Y��Zd�7X&��� } X[S_��h�W�Zn} xewJ� S�oRS_X���T�W�r�S<ZnORT Q�T�Z\Q�ZnX[S_o
X[cPX[h[S_| ^�Z\T�Zn}%��oRS_|Ha\}Mo |)S_o�WYa X[h[T�S_a\|HWp}R� Zn}tQMORT�S ] x ] }�SUh��,Z\T�feX�� ��} X[S_��h�W�Zn} &ew �,S�S"!eQy�Ya\WY}
h�kRS�oRS_X6W��n} Z\^ h�kRS ] x ] |)S_o�WYa�X[h[T�S_a\|$WY}R��X[ceX�h[S_|8�*�/kRS_} weX[S_��h�WYZn})*)�nW�V\S_X�X[SUV\SUT6a\��S"!PQ�SUT6WY|)S_}~h�X
h[Z SUVva\�YOMaih[S<ZnORT�WY|HQM��S_|)S_}~h[S_o�X[cPX[h[S_|8� q Wp}�a\�Y��c\wP�,SA��Zn}��U�YO�o�S<h�k�WYX h�kRS_X6WYX/a\}�o�o�S_X���T6W�r�S�^�O�h�ORT�S
�,Z\T�fPX�WY}"X[S_��h�WYZn}�u��

�
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q W��nORT6S<s/WY�Y�YOMX[h[T6aih[S_X�ZnORT*|HS_o�WYa�X[h[T�S_a\|$WY}R�<X[cPX[h[S_| Zn}HQMORT�S ] x ] }RSUh � Z\T6feX&� j Q�SUSUT	QMaiT�h�Wp�UW�QMaih7�
WY}��$WY}�ZnO�T X[cPX[h[S_| #�T6X[h � ZnWY}MX�a$�YZ\�nWY�Ua\� ] x ] }RSUh��,Z\T�f�^�Z\T�h�kRS�|)S_o�WpaHX[h[T�S_a\|HWp}R�9� q Z\T�S&:$�UW�S_}~h
O�X�S Z\^�}RSUh��,Z\T�f rMa\}�oR�7WYoRh�k$a\}Mo �Ua\��kRS<rMO9�JSUT_wPa�|)S_o�WYa�X[h[T6S_a\| WYX o�W�VPWYoRS_o$Wp} h[Z�rM��ZP��fPX&�B��} ZnORT
X[cPX[h[S_|"wJaHQ�SUSUT�T6SUh[T6W�SUV\S_X�a |)S_o�WYa$X[h[T�S_a\|Ea\}Mo�QM�YadceX7W�h/ZnORh7WY}�aHry��Ze�6f ��rec ��rM��ZP��f"|Ha\}�}RSUT��,�gZ
#M}Mo$a�rM��ZP��fJwea Q�SUSUT S_|$W�h�X a0)eORSUT�c$|)S_X6X�ai�\S7h[Z)a ] x ] }RSUh � Z\T6f4� j )~ORSUT6cH|)S_X�X�ai�\S�WYX o�W��;O�X[S_o
Z V\SUTAa ] x ] }RSUh � Z\T6fbrec�r�S_WY}R� ��Z\QMW�S_ota\}�o T�S_�Yadc\S_o rec�Q�SUSUT6X�a\X�X�kRZd�7} a\X��'(/S_�Yadc4�;WY} q W��9�Bs��
�gZ)a_V\ZnWYo ��ZeZPo�WY}R��a�}�SUh��,Z\T�f �7W�h�k1)eORSUT�c |)S_X�X�ai�\S_XUwRh�aifPWY}R�)WY}~h[Z�a\�U��ZnO�} h�h�k�S h[S_|HQJZ\T�a\�yZ\T�oRSUT
Z\^ T�SU^�SUT6S_}���SHWY}ta |)S_o�WYa X[h[T�S_a\|"w ZnORT�|)SUh�kRZPotS_|)QM��Z ceX�a Q�SUT����\T�ZnORQ X[S_aiT��6k X���kRS_|)S�� j Q�SUSUT
X[S_}Mo�X�ZnORh/a+)eORSUT�c |)S_X�X6ai�\S<^�Z\T�SUV\SUT�c� I��Zn}MX[S_�UORh�W�V\S<ry��Ze�6feX_w��Ua\�Y��S_o�a�T�ZnOM}�o�� q W��nORT�S<x)Wp�Y�YO�X7�
h[T6aih[S_X�a\}bS"!Pa\|HQM��SAZ\^! #" *9�%$'& w($�) w*$�+,w�a\}�o,$�- WY}�o�WY�Uaih[SAQJSUSUT�X/��W�h�kMWY}"h�kRS T6a\}R�\S�Z\^Bh�kRS
Q�T6Z\QMai�naih�W�Zn}HZ\^�)eORSUT�c)|)S_X6X�ai�\S_X&�	� O�|Ar�SUT6X*WY})QMaiT�S_}~h�kRS_X[S_X }RS"!Ph*h[ZAQ�SUSUT6X*X[h�a\}�oH^�Z\T WpoRS_} h�W #�SUT6X
Z\^gh�kRS�rM��ZP��fPX h�kMaih/a Q�SUSUT�k�a\X&� j h�h�Wp|)S%.�/���s � w�a6)eORSUT�c |)S_X�X�ai�\S�^�Z\T rM��ZP��fPX s h[Z *)WYX X[S_}~h ZnORh
^�T�Zn|0$ h[ZHh�kRSA�U��ZnX�S_X[h/Q�SUSUT%$ & �*�/k�S/)~ORSUT6c WYX/T�S_�Ya_c\S_oba\|)Zn}R�HQ�SUSUT6X_wRh�k�aih�WYXUw21�343452687:9���NRWY}���S

Peer A

Peer C
Peer B

Peer D

Peer F

Peer E N ew  p eer
1 .  J o i n

2 .  Q u ery2 .  Q u ery

3 .  R el a y3 .  R el a y

3 .  R el a y3 .  R el a y

3 .  R el a y3 .  R el a y

3 .  R el a y3 .  R el a y

4 .  R es p o n s e4 .  R es p o n s e
4 .  R es p o n s e4 .  R es p o n s e

5 .  R eq u es t5 .  R eq u es t

6 .  T ra n s m i t6 .  T ra n s m i t

S ea rc h  l i n k
D a t a  l i n k C a c h e b u f f er

7 .  S t o re7 .  S t o re
D es i red  
m ed i a  s t rea m

q W��nORT�SHs<;,��V\SUT�VeWYSU�GZ\^gZnO�T�|)S_o�WYa)X�h[T�S_a\|HWY}R�)Zn}�QMORT�S ] x ] }RSUh � Z\T�fPX

?4=



AP

BP

CP

DP (4, 5, 6)
(6, 7 , 8 )

(1 , 2 , 3 )

(2 )

)1(pT )2(pT )3(pT )4(pT

B lock 1 B lock 2 B lock 3 B lock 4

)1(rT )2(rT )3(rT )4(rT

PP

AP

BP

CP

DP

Q u e r y (u pw ar d ) an d  R e s pon s e  (d ow n w ar d )
R e q u e s t (u pw ar d ) an d  T r an s m it (d ow n w ar d )

Logical topologyR ou n d 1

)1(sT

W aitin g T im e

P lay-ou t )1(fT )2(fT )3(fT )4(fT

q W��nORT�SAx ; � !Ra\|)QM��S�Z\^�Q�SUT����\T�ZnORQ�X[S_aiT��6k�a\}Mo"T�SUh[T6W�SUVia\�

$�&*w $�)�w a\}�o $�- k�adV\S�Zn}RS/Z\T,|)Z\T�S/ry��Ze�6f ZnO�h	Z\^�^�ZnORT*T�S�)~O�S_X[h[S_oHrM�YZe�6feXUw~h�kRSUc�T�SUh�ORT6}�T6S_X[Q�Zn}�X[S
|)S_X6X�ai�\S_X&�

�gZ)a\�U��Zn|)QM�YWpX�k ��Zn}~h�WY}eORZnO�X |)S_o�WpaAQM�pa_c ��ZnORhUw�$
X[S_}�o�X,a=)~ORSUT6cH^�Z\T h�kRS�}RS"!Ph T�ZnO�}�o aih h�WY|)S
h�k�aih)WYX�x � . .������ /	��S_aiT6�YWYSUT h�k�a\} h�kRS X[h�aiT�h�h�WY|HS Z\^/h�k�S }�S"!eh�T�ZnO�}�o�� � . .����
� /	��WYX h�kRS (��/�
h[ZHh�k�S<|)ZnX[h/o�WYX�h�a\} h�Q�SUSUT/a\|)Zn}R�$h�kRS�Q�SUSUT6X h�k�aih/T�SUh�O�T6}RS_o T�S_X[Q�Zn}�X�S�|HS_X�X�ai�\S_X�Wp} h�k�SA�UORT�T�S_}~h
T�ZnOM}�o�� (7a\}R�\S<Z\^Bh�kRS }RS"!eh7X[S_aiT6�6k WYX/o�SUh[SUT6|HWY}RS_o�rMa\X[S_o"Zn}�h�kRS X[S_aiT��6k�T6S_X�O���h�X�Z\^�h�kRS��UORT�T�S_}~h
T�ZnOM}�o"a\X�oRS_X6��T6W�r�S_o �Yaih[SUT��

q T�Zn| X[S_aiT��6k)T�S_X6O���h�X�Z\r�h�a\WY}RS_o�rec�h�kRS )~O�SUT�c\w $ oRSUh[SUT6|$WY}RS_XBa�Q�T�Z VeWpoRSUTBQ�SUSUTB^�Z\TBS_a\��kHrM��ZP��f
WY}�h�kRS�T�ZnO�}�o;wM^�T�Zn| ��k�Wp�6k�a rM��ZP��f��Ua\}br�SAT�SUh[T�W�SUV\S_obWp}�h�WY|)S��7�/kRS_};wJa$Q�SUSUT T�SUh[T6W�SUV\S_X7rM��ZP��fPX
^�T�Zn| Q�T6ZdVPWYoRSUT�Q�SUSUT6X�a\X<WY�Y�pO�X[h[T6aih[S_otWY} q W��9�gx���� ^*h�kRS$Wp}%��h�WY|)S�rM��ZP��f T�SUh[T6W�SUVia\�BWYX S"!PQJS_��h[S_o h[Z
^ a\WY�MoMORS�h[Z��6k�a\}��\S_X,Wp}$}RSUh � Z\T�f ��Zn}�o�W�h�WYZn}�XUw a Q�SUSUT,X[�7W�h��6kRS_X Q�T�Z VeWpoRSUT*Q�SUSUT6X&� � S���WY�p�PQ�T�Z\Q�ZnX[S
a)ry��Ze�6f T6SUh[T6W�SUVia\�;|)SUh�kRZPo�a\o�aiQ�h�W�V\SAh[Z$X[cPX[h[S_|E��k�a\}R�\S_X&�

� ^�h�kRSUT�S<WYX/}�Z)T�Z~Zn| ^�Z\T�o�SUQJZnX6W�h�WY}R��a)}RSU����c T�SUh[T6W�SUV\S_o�rM��ZP��f WY}"W�h�X/�Ua\��kRS<rMO%��SUT_w $ o�SUh[SUT��

?�?



|HWp}RS_X*a |)S_o�WYa<X�h[T�S_a\| Z\^;�7k�WY�6k �Ua\�6kRS_o rM�YZe�6feX aiT�S�T�SUQy�Ya\��S_o$�7W�h�k)h�kRS }RSU� rM�YZe�6fyweh�aifeWp}R�AWY}~h[Z
a\�U��ZnO�}~hAh�k�S)rMa\�Ya\}���S�r�SUh��,SUS_} h�kRSHX6ORQ�QM��cba\}�o oRS_|Ha\}�ot^�Z\T<|)S_o�Wpa"X[h[T�S_a\|HX<Wp}bh�k�SH}RSUh��,Z\T�f>�
�/k�S<oRSUh�a\WY�;Z\^�h�kRSA�Ua\��kRSAT�SUQy�Ya\��S_|)S_}~h/WYX��nW�V\S_}��paih[SUT��

��� � � �%��� � ��� ��� � � ��� ��� � 
 ���

NPWp}���SAS_a\��k Q�SUSUT7T�SUh[T�W�SUV\S_X�a |)S_o�WYa X[h[T�S_a\| X[S�)eORS_}~h�WYa\�Y��c ^�T�Zn| h�kRS�rJSU�nWp}�}�WY}R�)h[Z h�kRS�S_}�o;w��,S
�Ua\} S"!PQJS_��h,h�k�aih aAQ�SUSUT,h�k�aih X[S_} h,rMa\�6f$aAT6S_X[Q�Zn}�X[S_X,|)S_X�X�ai�\S ^�Z\T h�kRS �UORT�T�S_}~h,T�ZnO�}�o k�a\X X�Zn|)S
rM�YZe�6feX�Z\^�h�kRS }RS"!Ph�T�ZnO�}�o��g� } ZnORTB|)SUh�kRZPo�XUw\a7Q�SUSUT�h[T�W�S_X �MZ~ZPo�WY}R� aih�h�kRS #MT6X[h T6ZnO�}�o�� ��Z � SUV\SUT_w
WY} h�kRS�^�Zn�Y��Z ��WY}R� T�ZnO�}�o�X_weW�h X[S_aiT6��kRS_X�rM�YZe�6feX WY} a�X��Ua\�YairM��S�� a_c rMa\X[S_o Zn} h�kRS�X[S_aiT6��k"T�S_X�O��Yh�X*Z\^
h�kRSAQ�T�SUVPW�ZnO�X T�ZnO�}Mo��

j )eORSUT�c�|HS_X�X�ai�\S���Zn}�X�WYX[h�X�Z\^	a1)eORSUT�c"WYo�S_} h�W2#MSUT_wMa$|HS_o�WYa$WpoRS_} h�W #�SUT_w�a\}�o aHQMa\WYT�Z\^BrM��ZP��f
WYo�S_} h�W2#MSUT6X)h[Z4X�QJS_�UWY^�c h�kRSbT6a\}R�\S�Z\^�ry��Ze�6feX }RSUS_oRS_o;w�W � S���w$��s
	  � w�a h�WY|)SbX�h�a\|)Q w�a\}�o ��WY|)S
�gZ � W�V\S8� �/��� � � j QJSUSUT h�k�aih�k�a\X�a\}~c�rM��ZP��fPX�WY}bh�kRS�X�QJS_�UW #�S_o�T�a\}R�\S�X�S_}�o�X rMa\��f a$T6S_X[Q�Zn}�X[S
|)S_X6X�ai�\S�� j T�S_X[Q�Zn}�X[S�|)S_X�X6ai�\S/T�S_a\�6k�S_X	h�kRS )eORSUT�cPWY}R��Q�SUSUTBh�kRT�ZnO��nk)h�kRS/X�a\|)S�QMaih�k;wnrMO�h�Wp}�h�kRS
T�SUV\SUT�X[S_o o�W�T�S_��h�W�Zn} wgh�k�aih�h�kRS()~O�SUT�c |)S_X�X�ai�\S h[T6adV\SUT6X[S_o��t�/kRS T�S_X[Q�Zn}�X[S |)S_X�X�ai�\S ��Zn}~h�a\WY}�X�a
�YWpX[h Z\^�a\�Y�;�Ua\��kRS_o"rM��ZP��fPX Z\^�h�kRS�T�S�)~O�S_X[h[S_o�|)S_o�Wpa�X�h[T�S_a\|"w��/��� Vva\�YO�S_X�X[h[Z\T�S_o"WY} h�kRS�T�S_��S_WYV\S_o
)eORSUT�c\w�a\}�o X�O�| Z\^,h�kRSHh�Wp|)SHX[h�a\|)Q Wp}th�kRS+)~O�SUT�c a\}Mo Q�T�ZP��S_X�X�WY}�� h�Wp|)S)Z\^ h�k�S )~O�SUT�c��+�*a\��k
S_}~h[T�c Z\^ h�kRSHrM�YZe�6ft�pWYX[h<��Zn}�X�WpX[h�X<Z\^�a�|HS_o�WYa"WYoRS_}~h�W2#�SUTdw a�rM�YZe�6ft}eO�| r�SUT_w a\}�o rM��ZP��f X�W��US�� � ^
�/� �GWYX �USUT�ZRw,h�kRS�)eORSUT�c4|HS_X�X�ai�\S�WYX�o�WpX��UaiT6oRS_o��:� h�kRSUT��7WYX[S\w*ai^�h[SUT$oRS_��T�S_a\X6WY}R� h�kRS��/� � r~c
Zn}RS\w h�kRS+)~O�SUT�cb|)S_X6X�ai�\S$WYX�T�S_�pa_c\S_o h[Z�}RS_WY�nk r�Z\T6WY}�� Q�SUSUT6X�S"!R��SUQ�h�^�Z\T<h�kRS�Zn}RS)^�T�Zn| ��k�Wp�6ktW�h
T�S_��S_WYV\S_oth�kRS0)eORSUT�c�����} h�kRS��Ua\X�S�Z\^�l�}eORh[S_�Y�YaPw�a,#9!eS_ot�/� �4Z\^ X[SUV\S_} WYX O�X[S_o��-;,c�T�SU�nO��paih�WY}R�
�/� �	w�h�kRS ��Zna\o�Z\^<#M}�oMWY}R�)a+#M�YS<�Ua\}�r�S�T�S_o�OM��S_o�� � S�k�a_V\S��Ua\�Y��S_o�h�k�WYX ��ZeZPo�WY}R�HX���kRS_|)S ��W�h�k
a #9!eS_o �/��� Z\^ X�SUV\S_} 
�^ O��Y�	��ZeZPo�WY}R�Rw
�ba\}�o h�k�aih ��W�h�k a��pWY|HW�h[S_o �/� � rMa\X[S_o Zn} h�kRS X[S_aiT6��k
T�S_X6O���h�XUw 
[�YWp|HW�h[S_o ��ZeZeo�Wp}R�9�
�

��}��YWY|HWYh[S_o ��ZeZPo�WY}R�Rwv^�Z\TBh�k�S��eh�k�T�ZnOM}�o;w\a QJSUSUT�Z\r�h�a\Wp}�X�a X�SUh � Z\^yQJSUSUT�X rMa\X�S_o�Zn} T6S_X[Q�Zn}�X[S
|)S_X6X�ai�\S_X�Z\r�h�a\WY}RS_o4aihAT�ZnO�}Mo
��� s�� � WYX<abX[SUh�Z\^,Q�SUSUT6XAS"!eQ�S_��h[S_o4h[Zbk�adV\S aih���S_a\X[hAZn}RS$Z\^
h�kRS�rM�YZe�6feX r�S_��Zn}R�nWY}��$h[Z T�ZnO�}�o��>� NPWp}���S h�Wp|)S�kMa\X�QMa\X�X[S_o ^�T�Zn| h�kRS)X[S_aiT6�6k aih T6ZnO�}�o���� siw
X[Zn|HS rM��ZP��fPX"�YWYX[h[S_o�WY} h�kRS T�S_X�QJZn}MX[S |HS_X�X�ai�\S |Hadc kMa_V\S a\��T�S_a\o�c r�SUS_}�T�SUQM�Ya\��S_o�rec Z\h�k�SUT
rM�YZe�6feX&� j X6X�O�|HWY}��"h�k�aih)a�Q�SUSUT�WpXA� aih��6k�Wp}R� a |)S_o�Wpa�X[h[T�S_a\|I��W�h�k�ZnORh WY}~h[SUT6a\��h�W�Zn}MX X�OM�6k a\X
T�SU�7WY}�o�WY}��Rw QMa\O�X�Wp}R�Rwga\}�o ^�a\X�h7��^�Z\T�� aiT6o�Wp}R�Rw�a\}Mo h�k�aih h�kRS �Ua\��kRS ryO%�JSUT�WYX/#y�Y��S_ot��W�h�k rM��ZP��fPXUw
�,Sb�Ua\} S_X[h�WY|Haih[Sbh�kRS�}eO�|Ar�SUTHZ\^�T�S_|HZdV\S_o rM��ZP��fPXHrec oMW�VeWpo�WY}R�bh�kRS�S_�YaiQyX[S_o:h�WY|)S�^�T�Zn| h�kRS

? �



�\S_}RSUT�aih�W�Zn} Z\^,h�kRS)T�S_X[Q�Zn}�X[S)|)S_X6X�ai�\S)r~c Zn}RS)rM�YZe�6f�h�WY|)S�� ��� � S$X�kRZnO��po }�Z\h[SHkRSUT�S)h�k�aih��,S
oRZ }RZ\h�h�aif\S)WY}~h[Z a\�U��ZnOM} h�rM��ZP��fPX��Ua\��kRS_otai^�h[SUT�a$T�S_X[Q�Zn}�X[SA|HS_X�X�ai�\S)WYX/�\S_}�SUT6aih[S_o��/��}b�pWY|HW�h[S_o
��ZeZPo�WY}R�RwR�/��� WYX/X[SUh/h[Z$h�k�aih/Z\^�h�kRSA|)ZnX[h7o�WYX[h�a\}~h�Q�SUSUT/a\|)Zn}R�Hh�kRSAQJSUSUT�X/WY} � �

�gZHaih[h�a\WY}�a\} SUV\S_}�|)Z\T�S�S&:$�UW�S_}~h/X[S_aiT6��k;wR� S<a\�pX[Z�Q�T�Z\Q�ZnX[S_o a\}RZ\h�kRSUT�X�S_aiT6�6k�X6�6kRS_|)S�� �/kRS
QMO�T�Q�ZnX[S)Z\^ ��Z~ZPo�WY}���X��6kRS_|HS_X WYX<h[Z #M}�o QJSUSUT�X�h�k�aih o�Z�}RZ\h kMa_V\S a\}~c rM��ZP��fPX<Z\^ h�kRS �UORT�T�S_}~h
T�ZnOM}�o rMO�h oRZ k�a_V\S X[Zn|)S rM��ZP��fPX<Z\^/h�k�S }RS"!Ph T6ZnO�}�o�� q ��ZeZeoMWY}R��a\�YX[Z #M}�o�XAQ�SUSUT6X<h�k�aih�k�adV\S
}RSU�7��c � ZnWY}�S_o ZnORT X[cPX[h[S_|8� �7Zd�,SUV\SUT_w7Wp} ��ZeZeoMWY}R�Rw,h�kRS }eO�| r�SUTHZ\^$)eORSUT6W�S_X$T�S_�Ya_c\S_o Zn} h�kRS
}RSUh � Z\T6f S"!eQ�Zn}RS_}~h�WYa\�Y�Yc WY}M��T�S_a\X[S_X a\�U��Z\T6o�WY}R�4h[Z4h�k�Sb�/��� a\}�o h�kRSb}eO�| r�SUTHZ\^A}RS_W��nk~r�Z\T6WY}R�
Q�SUSUT6X � sUz � � ��kRSUT�SU^�Z\T�S\wg�7kRS_} a�X6O9:$�UW�S_}~hA}eO�|Ar�SUT<Z\^ Q�SUSUT6X<aiT6S$S"!PQJS_��h[S_o4h[ZbkMa_V\S$ry��Ze�6feX WY}
h�kRSH}�S"!eh�T�ZnO�}Mo;w;W�h�WYX�S"�JS_��h�WYV\SH^�Z\T<a Q�SUSUT�h[Z�o�WYT�S_��h���c�X[S_}Mo )eORSUT6WYS_X�h[Z"h�kRZnX[S)Q�SUSUT6X&� � SH�Ua\�Y�
h�k�WpX 
[X[S_��S_��h�W�V\S�X[S_aiT6�6k��
�

;,c���Zn}�X�WYo�SUT6WY}R� h�kRS Q�T�ZnXBa\}�o)��Zn}MXBZ\^M^ O��Y� ��ZeZeo�Wp}R�Rw\�YWY|HW�h[S_o ��ZeZPo�WY}R�Rw\a\}�o�X[S_��S_��h�WYV\S�X[S_aiT6��k;w
h�kRSUT6S$WYX<a\} S&: �UW�S_} h |)SUh�kRZPo rMa\X[S_o Zn} ��Zn|AryWY}�WY}R�"h�k�S_|"wg�Ua\�Y�YS_o h�kRS q ��N |)SUh�kRZPo�� q Z\T h�kRS
}RS"!Ph T�ZnO�}�o�� X*rM�YZe�6feXUwRa Q�SUSUT ��Zn}Mo�O���h�X/��s � X[S_��S_��h�W�V\S<X�S_aiT6�6k"W�^;h�k�S���Zn} � S_��h�ORT6S_o"�Ua\�6kRS<��Zn}~h[S_} h�X
Z\^�Q�SUSUT6X�WY} � ��Zn} h�a\Wp}"SUV\SUT�c rM��ZP��f Z\^gh�kRS<}�S"!eh�T�ZnOM}�o;w�� x � �YWY|$W�h[S_o��MZ~ZPo�WY}R��W�^�a\} c Zn}RS�Z\^�h�kRS
}RS"!Ph T�ZnO�}�o�� X�rM��ZP��fPX7�Ua\}M}RZ\h7r�S<^�ZnO�}�o WY}�h�kRS ��Zn} � S_��h�ORT�S_ot�Ua\��kRS)��Zn} h[S_}~h�X�Z\^	Q�SUSUT6X�Wp} � wJZ\T_w
#M}Ma\�Y��c\w � & � ^ O��Y� ��ZeZeo�Wp}R� WY^M}RZn}RS�Z\^Jh�kRS�Q�T�Z VeWpoRSUT�QJSUSUT�XBW�h�fe}RZ ��X	WYX�S"!PQ�S_��h[S_oHh[Z<k�adV\S�a\} c�rM��ZP��f
Z\^�h�kRS<}RS"!Ph/T�ZnOM}�o;wRW � S���w � "�� �

����� � � � � ��� � ��
 
�� � ��� � � 
	� ��
 � 
�
�
 ��
 	�� ��� 
 � � � � ��� ��
 �

�/k�S�Q�SUSUT,X�S_}�o�X,aAT�S�)eORS_X[h |)S_X�X6ai�\S ^�Z\T,h�kRS3#MT6X[h*ry��Ze�6f)Z\^ a�|)S_o�WYa X[h[T�S_a\| � OMX[h ai^�h[SUT T�S_��S_W�VPWY}R�
a T�S_X[Q�Zn}�X[S7|)S_X�X�ai�\S�^�T�Zn|�a Q�SUSUT*h�k�aih k�a\X h�kRS rM��ZP��fJw~r�S_�Ua\O�X[S W�h �Ua\}M}RZ\h QMT�S_o�WY��h	�7kRSUh�kRSUT a\} c
r�SUh[h[SUT�QJSUSUT�S"!RWYX[h�X�aihAh�k�aih�h�WY|)S�����} a\oMo�W�h�W�Zn};w�W�h WpX<S_X�X[S_}~h�WYa\� ^�Z\T�a��YZd�'��oRS_�pa_c a\}�o4S"�JS_��h�WYV\S
|)S_oMWYaHX[h[T�S_a\|$WY}R�$X[SUT6VeWY��SAh[Z$r�SU�nWY}"h�kRS�|)S_o�WYaHQ�T�S_X[S_}~h�aih�W�Zn}�a\X )eO�WY��fP��c a\X�Q�ZnX�X6W�rM��S��*��k~O�X_wMWY}
ZnORT�|)SUh�kRZPo;wyh�kRSAQ�SUSUT�Qy�Ya_cPX�ZnO�h�h�kRS #�T6X[h7rM��ZP��f"WY|H|)S_oMWYaih[S_��c ��kRS_}bW�h�X/T�S_��SUQMh�W�Zn}bX�h�aiT�h�X&� � ^
��ZnORT�X[S\w	�,S��Ua\}:a\�YX[ZtoRSU^�SUT)h�k�S Qy�Ya_c ��ZnORh)WY}4Z\T6oRSUT�h[Z rMO%��SUT)a ��SUT6h�a\WY} }~O�| r�SUT�Z\^�rM��ZP��fPX�WY}
Q�T6SUQMaiT6aih�W�Zn}"^�Z\T�O�}�S"!eQ�S_��h[S_o�oRS_�pa_cPX&�

��kRS<oRS_a\o��YWp}RS_X ^�Z\T�T�SUh[T6W�SUVia\��Z\^BX�O��U��SUS_o�WY}��)rM��ZP��fPX���� x�aiT�SAoRSUh[SUT6|$WY}RS_o"a\X/^�Zn�Y��Z ��X ;

.��*��� � " .��9��s ��� ��� � s � � � 	 ��s �

��k�SUT�S . � ��s � ��Z\T�T�S_X[Q�Zn}�o�X h[Z$h�kRS<h�WY|)S�h�kMaih/h�kRS<Q�SUSUT'#M}�WpX�kRS_X QM�YadceWp}R��ZnORh�h�kRS/#�T�X[h�rM��ZP��f>�

?�G



j ��h�kRZnO��nk rM��ZP��fHT�SUh[T�W�SUVva\�;X6kRZnO��Yo ^�Zn�p��Zd�Ga�QM�Yadc ��ZnO�h�Z\T6oRSUT_wPh�kRS�Z\T6oRSUT�Z\^gT�S�)eORS_X[h�|)S_X�X�ai�\S_X
oRZeS_X*}�Z\h&� � S oRZ }RZ\h*� a\W�h*^�Z\T ��Zn|HQM��SUh�W�Zn}$Z\^JT6S_��SUQ�h�W�Zn} Z\^Jh�k�S�Q�T�S_��S_oMWY}R�<rM�YZe�6f�r�SU^�Z\T�S�WYX6X�O�WY}R�
a)T6S�)~ORS_X�h/^�Z\T�h�kRSA}RS"!Ph�rM��ZP��f r�S_�Ua\O�X[S<h�k�WpX�WY} h[T6Zeo�OM��S_X�a\}�S"!Ph[T6aHoRS_�Yadc Z\^Baih��YS_a\X[h/Zn}RS<T6ZnO�}�o%�
h[T6WYQ w a\}�o h�k�S��UO�|�O��Yaih�W�V\S�oRS_�pa_c a �JS_��h�X$h�kRS�h�WY|)S_�pWY}RS_X�X�a\}�o:��Zn}~h�WY}eO�W�h�c Z\^�|)S_o�WYa QM�pa_c ��ZnORh&�
��}�X[h[S_a\o;w h�kRS Q�SUSUT�X�S_}�o�X�atT�S�)eORS_X[h)|)S_X�X�ai�\S"^�Z\T)rM��ZP��f � aih .������ � w ��kMWY�6k ��WY�p�	r�S �nWYV\S_}:r~c
� )~O�aih�WYZn} � & � w/X[Z h�k�aih$WYh$�Ua\} X[h�aiT�h$T�S_��S_W�VPWY}R� rM��ZP��f � � O�X�hHai^�h[SUT1#M}�WYX�kMWY}R� h�kRS�T�SUh[T6WYSUVva\� Z\^
rM�YZe�6f � � siwMa\X7X�kRZ ��}�WY} q W��9�yx�� j X7a)T�S_X�OM��hUwRZnORT/rM�YZe�6f T6SUh[T6W�SUVia\�;|)SUh�kRZPo��Ua\}�|$a\WY} h�a\Wp} h�kRS
��Zn}~h�WY}eO�W�h�c Z\^�|)S_o�WYa�Qy�Ya_c ��ZnORh&�

��kRSAQ�SUSUT S_X[h�WY|Haih[S_X h�kRS�a_Via\WY�YairM��S rMa\}�oR�7WYoRh�k"a\}�obh�kRSAh[T�a\}�X[^�SUT oRS_�pa_c"^�T�Zn|Eh�k�S Q�T6ZdVPWYoRSUT
Q�SUSUT"rec O�X6WY}R� S"!PWYX�h�WY}R�:|)S_a\X�ORT6S_|)S_} h"h[ZeZn�YX&� q Z\TbS"!Pa\|HQM��S\w r~c�O�X�WY}��4h�kRS Wp}��YWY}RS }RSUh��,Z\T�f
|)S_a\X6ORT�S_|)S_}~h�h[S_�6k�}MW )~O�S � s�& ��w h�kRZnX�S)S_X[h�WY|Haih[S_X<�Ua\} rJS)Z\rMh�a\WY}RS_oth�kRT�ZnO��nktS"!P��k�a\}R�nWY}R��)eORSUT�c
a\}�o T�S_X�QJZn}MX[S |)S_X6X�ai�\S_X���W�h�kRZnO�h WY}~h[T�ZPo�O��UWY}R�ba\} c |)S_a\X�ORT�S_|HS_} h�h[T6a�:$��� q O�T�h�kRSUT6|)Z\T6S\wBh�kRS
S_X[h�Wp|Haih[S_X aiT6S$ORQ;o�aih[S_oth�kRT�ZnO��nk T�S_��SUQ�h�W�Zn} Z\^ |HS_o�WYa"o�aih�a%�(�	V\SUT�c h�WY|)S$h�kRSHQ�SUSUT<T�S_��S_W�V\S_X a
T�S_X�QJZn}MX[S/|)S_X�X�ai�\S\wPW�h*o�SUT6W�V\S_XBh�kRS�S_X[h�WY|Haih[S_o ��Zn|)QM��SUh�W�Zn}Hh�WY|)S/Z\^�h�kRS/T6SUh[T6W�SUVia\�RZ\^�rM��ZP��f �Rweh�k�aih
WYX . � ��� � wB^�T�Zn| h�kRS rM��ZP��f X�W �US a\}�o h�kRS$S_X[h�Wp|Haih[S_o rMa\}�oR��WpoRh�k a\}�o o�S_�Ya_c\w�^�Z\T S_a\��k4ry��Ze�6f h[Z
��kMWY�6k W�h7kMa\X }�Z\h7c\SUh�X[S_}~h�a$T�S�)eORS_X[h�|)S_X�X6ai�\S��<�/kRS_};wJW�h o�SUh[SUT6|HWY}RS_X a\}taiQ�Q�T�Z\QMT6WYaih[S<Q�SUSUT�WY}
a\�U��Z\T6oMa\}���S���W�h�kHoRS_a\oM�YWY}RS .��*��� � a\}�o �Ua\�Y�UO��Yaih[S_X h�WY|)S�. � ��� � aih*��kMWY�6k W�h*X[S_}�oMX*a<T6S�)~ORS_X�h&�	�/kRS
oRSUh�a\Wp��S_o�a\���\Z\T6WYh�k�| h[Z$oRSUh[SUT6|$WY}RS�h�kRS�Q�T6ZdVPWYoRSUT�Q�SUSUT�WYX �nW�V\S_}�r�S_��Zd�/�

� � � = � NeSUh��$h[Z��Pwe�7k�WY�6k"WpX�h�kRS<|Ha !RWY|�O�| rM��ZP��f }~OM|Ar�SUT�a\|)Zn}R�Hry��Ze�6feX/h�k�aih/k�a_V\S�a\��T�S_a\oRc
rJSUS_}�T�S�)~O�S_X[h[S_o��

� � � = 
 � a\�Y�UO��paih[S�X[SUh��,w�a X[SUh$Z\^ Q�SUSUT6X$k�a_VPWY}R� rM�YZe�6f �*� � ^�� " � w,h�kMaih$WYXUw,h�kRSUT�S�WpXH}RZ
�Ua\}�o�WYo�aih[S Q�T�Z VeWYo�SUT_wgX[SUh�. � ��� ��� . � ��� � 	 � � � � s$a\}�o4T�SUQ�S_aih�Neh[SUQ:x"^�Z\TAh�k�S }RS"!Ph
rM��ZP��f>�,� h�kRSUT��7WYX[S\wPQ�T�ZP��SUS_o"h[Z Neh[SUQ &��

� � � =@. { SUT6W�V\SHX[SUh	��
�w a X[SUh<Z\^ Q�SUSUT6X�^�T6Zn| ��k�WY��k a Q�SUSUT<�Ua\} T6SUh[T6W�SUV\S)rM��ZP��f �"recboRS_a\oM�YWY}RS
. � ��� � w;^�T�Zn|��
���/Wp|)SAT�S�)eO�W�T6S_o�h[Z T�SUh[T6W�SUV\S�rM��ZP��f � ^�T�Zn| Q�T6ZdVPWYoRSUT�Q�SUSUT�
 r�S_��Zn|)S_X h�kRS
X�O�| Z\^	T�ZnO�}�o�h[T6W�Qbh�WY|)S � ��
 � h[Z Q�SUSUT�
�a\}�o�h�kRS h[T�a\}�X[^�SUT7h�WY|HSAZ\^	rM�YZe�6f�� Z\r�h�a\WY}RS_obr~c
o�W�VPWYo�WY}R��ry��Ze�6fHX�W��US �8��� � r~c a_Via\WY�YairM��S7rMa\}�oR�7WYoRh�k��=��
 � ^�T6Zn| Q�SUSUT�
 � q Z\T S_a\�6k Q�SUSUT�
BWY}
�,wPh�kRS7S_X�h�WY|Haih[S_o ��Zn|)QM��SUh�W�Zn} h�WY|)S Z\^;h�kRS T�SUh[T6W�SUVia\�yZ\^ rM��ZP��f ��^�T�Zn|�QJSUSUT�
BWYX,oRSUT6W�V\S_o a\X
|Ha ! �8. � ��� � s � 	 .�� ��� � � ��
 ����� )�� ���

&������ wJ��Zn}�X6WYoRSUT6WY}��)h�kRS �Ua\X[S�h�k�aih7h�kRS T6SUh[T6W�SUVia\� Z\^BrM��ZP��f
� � s��Ya\X[h�X�|)Z\T�S�h�kMa\} � ��
 � a\}�o h�kRS�T�S�)eORS_X[h ^�Z\T�rM��ZP��f �HWYX�oRSU^�SUT�T�S_o��	�7SUT�S\w�.�� �
�4WYX,h�kRS

? �



h�WY|)S���kRS_}bh�k�WYX�a\���\Z\T6WYh�k�| WpX7Q�SUT�^�Z\T6|)S_o�� � ^	h�kRS�S_X[h�Wp|Haih[S_o ��Zn|)QM��SUh�WYZn}bh�Wp|)S�WpX7S_aiT��YW�SUT
h�k�a\} .��%��� � w h�kRS)Q�SUSUT<WYX QMO�h�Wp} � 
 ��� ^ ��
'" � wgX[SUh . � ��� ��� .��*��� � 	 � � � � s)a\}�ot�\Z
rMa\��f"h[Z NPh[SUQbx��

� � � = 9 { SUh[SUT6|HWY}RS Q�T�Z VeWYo�SUT�Q�SUSUT $1��� � Z\^	rM��ZP��f�� ^�T�Zn| � 
 � � S�Q�T�Z\Q�ZnX[SAh�kRS ^�Zn�Y��Z ��WY}R�$h��,Z
a\��h[SUT6}�aih�W�V\S |)SUh�kRZPo�X�^�Z\T�oRSUh[SUT6|HWp}�WY}R��h�kRS<Q�T6ZdVPWYoRSUT�Q�SUSUT��
� ��� � �7� �!� � � � � � � � ��� � � ��� 	�
 X[S_��S_��h�X<a Q�SUSUT<��k�ZnX[S�S_X[h�WY|Haih[S_o4��Zn|)QM��SUh�W�Zn}th�Wp|)S)WYX
X�|Ha\�Y��S_X�h a\|HZn}R�HQ�SUSUT6X�WY} ��
 � ;,c T6SUh[T6W�SUVPWY}R��rM��ZP��f �$a\X�^ a\X[h/a\X�Q�ZnX�X6W�rM��S\weh�kRS�T�S_|Ha\Wp}�oRSUT
. � ��� � � . � ��� � �Ua\} r�S O�X[S_o4h[ZtT�SUh[T6W�SUV\S h�kRS X�O��U��SUS_o�Wp}R�bry��Ze�6feX ^�T�Zn|'oMWYX[h�a\}~hAQ�SUSUT6X Z\T
QJSUSUT�X���W�h�k"WY}MX�O9:$�UW�S_}~h rMa\}�oR�7WYoRh�k��
�2F � � �7� �!� � F �7� 
 ���4� � � � � ��� 	�
 X[S_��S_��h�X�aHQ�SUSUT ��W�h�k�h�k�S ��Z � S_X[h Q�ZnX�X�W�ryWY�YW�h c$Z\^BrM��ZP��f
o�WYX�aiQ�Q�S_aiT6a\}M��S a\|)Zn}R� h�kRZnX[S WY} � 
 �tNPWY}M��S$h�kRS �UaiQMa\�UW�h�c4Z\^�a �Ua\�6kRS rMO%��SUT�WYXA�YWp|HW�h[S_o;w
rM��ZP��f �H|Ha_c r�S7T�SUQy�Ya\��S_o r~c a\}RZ\h�kRSUT�rM��ZP��f$rJSU^�Z\T�S�a�T�S�)eORS_X[h ^�Z\T�ry��Ze�6f �)aiT�T�W�V\S_X�aih h�kRS
Q�T�ZdVPWYoRSUT�Q�SUSUT����/kRS �YWYX[h Z\^yrM��ZP��f<WYo�S_} h�W2#MSUT6XgWp} a7T�S_X[Q�Zn}�X[S,|)S_X�X�ai�\S/WpXgWY}�a\X���S_}�oMWY}R��Z\T�oRSUT
Z\^,T6SU^�SUT�S_}M��S_o h�WY|)S��H�/keO�XUwga rM��ZP��ft��Ze�Uaih[S_o4�U��ZnX[SUT<h[Z�h�kRSHkRS_a\o Z\^,h�kRS$�YWpX[h�WYX��YW�f\S_��cbh[Z
rJS T�S_|)Z V\S_o�WY} h�kRS�}RS_aiT�^�O�h�ORT�S���� }"N7( |)SUh�k�Zeo;wRWY} Z\T6oRSUT,h[Z)Q�SUT�^�Z\T6| T6S_�YWYairM��S�T�SUh[T6W�SUVia\� w
� S)��Zn}�X�WpoRSUT7h�k�S�Q�SUSUT ��W�h�k a rMO%��SUT WY}b��k�Wp�6kbrM��ZP��f �"kMa\X7h�k�S��YaiT6�\S_X[h�}~O�| r�SUT a\|HZn}R�
h�kRZnX[S<Z\^�Q�SUSUT6X/WY} � 
 �

� � � = C { SUT6W�V\S S_X[h�WY|Haih[S_o���Zn|)QM�YSUh�W�Zn} h�Wp|)S�Z\^<T6SUh[T6W�SUVia\� . � ��� � a\}�o h�WY|)S,. � ��� � h[Z X[S_}�o a
T�S�)~O�S_X[h�|)S_X�X6ai�\S<^�Z\T7rM��ZP��f �$a\X�^�Zn�Y�YZd��X&�

. � ��� � " |Ha !��8. � ��� � s � 	 .�� ��� � � � $ ��� ����� � �8��� �
�=� $ ��� ��� � x �

. � ��� � " . � ��� � � � � $ ��� ��� � �8��� �
�=� $ ��� ��� � & �

� � � =@� � ^ � " �  4w%#M}�WYX�k a\}�o �,a\W�h,^�Z\T,T6S_��S_W�VeWp}R� h�k�S }RS"!Ph,T�S_X[Q�Zn}�X[S |)S_X�X�ai�\S�� �7SUT�S\w � WYX h�kRS
T�ZnO�}�o"}eO�| rJSUT�� � h�kRSUT���WpX[S\wRX[SUh � � � � s<a\}�o �\Z$rya\��f h[Z Neh[SUQbx��

j Q�SUSUT7S_|HW�h�X�a$T�S�)eORS_X[h7|HS_X�X�ai�\S�^�Z\T7rM��ZP��f�� h[Z$Q�SUSUT $1��� � aih .������ � a\}Mo�X[SUh�X��)h[Z �*�7��}
T�S_��S_WYVeWY}�� h�k�S)T�S�)~O�S_X[hUw Q�SUSUT�$ ��� � WY}�W�h�Wpaih[S_X7ry��Ze�6f�h[T6a\}MX�|HWYX�X6W�Zn}��A� ^ WYh�T�SUQM�Ya\��S_otrM�YZe�6f ����W�h�k
a\}RZ\h�k�SUTArM��ZP��f X�WY}���SHWYh�T�SUh�ORT6}RS_o a T6S_X[Q�Zn}�X[S)|)S_X�X�ai�\S\w�W�h<WY}�^�Z\T6|$X7h�k�S)QJSUSUTAZ\^,a��Ua\��kRS |$WYX�X&�
� kRS_}"a��Ua\�6kRS<|$WYX�X Ze�U�UORT�XUwPh�kRS�QJSUSUT�oRSUh[SUT�|HWY}RS_X,a\}RZ\h�kRSUT�Q�T6ZdVPWYoRSUT Q�SUSUT,rya\X[S_o Zn} h�k�S�air�Z V\S
a\���\Z\T�W�h�k�|8���7Zd�,SUV\SUT_wBW�^,W�h<k�a\XAa\�YT�S_a\oRc T�S�)~O�S_X[h[S_o a\}~c ry��Ze�6f ai^�h[SUT ��w�WYh��nW�V\S_XAORQ T�SUh[T6W�SUVPWY}R�
rM�YZe�6f � WY} Z\T6oRSUT�h[ZHf\SUSUQ�h�kRS |)S_o�WYa�QM�Yadc ��ZnO�h�WY} Z\T6oRSUT��

? �



j ^�h[SUTAT�S_��S_W�VPWY}R� rM�YZe�6f ��wgh�kRS)Q�SUSUT<T6SUQM�Ya\��S_X . � ��� � ��W�h�kth�kRS$a\��h�OMa\�	��Zn|)QM��SUh�WYZn} h�WY|)S��)��}
h�kRS a\���\Z\T6W�h�k�|�w h�kRSHS_X�h�WY|Haih[S_o ��Zn|HQM��SUh�W�Zn} h�WY|)S)Z\^ T�SUh[T6W�SUVia\�	Z\^ rM�YZe�6f � oRSUQ�S_}�o�X�Zn} h�k�aih<Z\^
rM�YZe�6f�� � siwJa\X�WY} ��)4�<� x � � �/kRSUT�SU^�Z\T�S\wyWY^Bh�kRS a\��h�O�a\����Zn|)QM�YSUh�W�Zn}�h�Wp|)S . � ��� � Z\^Bh�kRS T�SUh[T6W�SUVia\�
Z\^ ry��Ze�6f �)�6kMa\}R�\S_X,rJS_�Ua\OMX[S7Z\^g�6k�a\}R�\S_X Z\^ }�SUh��,Z\T�f ��Zn}�oMW�h�W�Zn}�X*Z\T,S_X�h�WY|Haih�W�Zn} SUT�T�Z\T6X_w~h�kRS Q�SUSUT
aiQ�Qy�YW�S_X,h�kRS<a\���\Z\T6WYh�k�| a\}�o"oRSUh[SUT6|$WY}RS_X,Q�T�Z VeWYo�SUT�QJSUSUT�X ^�Z\T/X�OM�U��SUS_o�WY}R��rM��ZP��fPX&� ��O�T�Q�T�Z\Q�ZnX[S_o
a\���\Z\T�W�h�k�| X[h�aih[S_o)air�ZdV\S oRSUQ�S_}�o�X Zn}�h�kRS a\�U�UORT6a\��c Z\^RS_X[h�WY|Haih�WYZn}��B��}RS*Z\^�Q�ZnX�X6W�rM��S*X�Zn�YORh�W�Zn}�X h[Z
WY}Ma\�U�UORT6aih[S S_X[h�WY|Haih[S_X WYX*h[Z�WY}~h[T�ZPo�O���S�X�Zn|)S7T6S_X[SUT�V\S_o h�WY|)S7Wp} ��)4��� x � �B� } a\o�o�W�h�WYZn};w oRSU^�SUT6|)S_}~h
Z\^�h�kRS�QM�pa_c ��ZnORh�a\�YX[ZH��Zn}~h[T6W�ryORh[S_X�h[Z$airMX�Z\T�r�S_X[h�WY|$aih�W�Zn}"SUT�T�Z\T�X&�

����� � 
��!� � ����� ��� � 
 ��� ����	 ��� �,� ��� � � � � � ��� ��� � 
 � ����� � 
 
 � � �

j ��h�kRZnOR�nk �6( � WpX7a X�WY|HQM��S<a\}�o ��WYo�S_��c OMX[S_obX6�6kRS_|)S\w WYh7k�a\X r�SUS_}bX6kRZd��}bh�k�aih��6( � �Ua\}M}RZ\h
a\�U��Zn|)Qy�YWYX�k ��Zn}~h�WY}eORZnO�X<|HS_o�WYa QM�Yadc ��ZnO�hAO�}�oRSUT<k�SUh[SUT�Z\�\S_}RSUZnO�X�|)S_o�WYa Q�Z\QMOM�YaiT6W�h c � s * � � ��k�WYX
WYX7r�S_�Ua\O�X[S�Q�Z\QMO��YaiT |)S_o�WYa X[h[T�S_a\|HX�aiT�S��Ua\�6kRS_otS"!R��S_X�X�WYV\S_��c���k�Wp��SAO�}RQ�Z\QMOM�YaiT�|)S_o�Wpa$X[h[T�S_a\|$X
SUV\S_}~h�O�a\�Y��c"o�WpX�aiQ�Q�S_aiT ^�T�Zn| h�kRS ] x ] }RSUh��,Z\T�f>�

��}:h�k�WpXHX[S_��h�W�Zn};w,h[Z4X�Zn��V\S�h�k�WYX�QMT�Z\rM��S_|"w � S�Q�T�Z\Q�ZnX[S�a rMWYZ���WY}�X[QMWYT�S_o4�Ua\��kRS�T6SUQM�Ya\��S_|)S_}~h
a\���\Z\T�W�h�k�|=h�k�aih���Zn}MX�WYoRSUT6X h�kRS,rMa\�Ya\}���S rJSUh � SUS_}�X�O�Q�QM��c�a\}�o oRS_|Ha\}�o ^�Z\T�|)S_o�Wpa�X[h[T�S_a\|$X&�BNRWY}���S
h�kRSUT6S WYXg}RZ�X[SUT�V\SUT�WY}<a�QMORT�S ] x ] }RSUh��,Z\T�fJwna/Q�SUSUTgk�a\X h[Z7|Haif\S ��Zn} � S_��h�ORT�S_X�air�ZnORh h�kRS*rJS_kMa_VPW�Z\T
Z\^,Z\h�kRSUT<Q�SUSUT6X�recbW�h�X�S_��^ � � h<WpX�WY|)Q�Z\T�h�a\}~h7h[Z�adV\ZnWYo h�kRSHX6W�h�O�aih�W�Zn} ��kRSUT6S�a Q�SUSUT<ai�\�\T�S_X6X�W�V\S_��c
��Zn�Y�YS_��h�WY}R��WY}R^�Z\T6|Haih�WYZn}bZn} X�ORQ�QM�Yc�a\}�o oRS_|Ha\}Motr~c ��Zn|H| OM}�WY�Uaih�WY}R�"�7W�h�k Z\h�kRSUTAQ�SUSUT6XUw X6WY}���S
h�k�WpX�r�T6WY}��nX�S"!eh[T�a���Zna\o Zn} h�kRS$X[cPX[h[S_|Ia\}�o oRSUh[SUT�W�Z\T6aih[S_X h�kRS$X[cPX[h[S_|IX��Ua\�YairMWY�pW�h�c��$��kRSUT�SU^�Z\T�S\w
WY} ZnORT X6�6kRS_|)S\w	a�Q�SUSUT S_X[h�Wp|Haih[S_XAh�k�S_|+rMa\X�S_o Zn} ��ZP�Ua\�Y��cta_Via\WY�YairM��S a\}�o Qya\X�X�W�V\S_��ctZ\r�h�a\Wp}RS_o
WY}�^�Z\T6|$aih�W�Zn};wPW � S���w�X[S_aiT6��k"T�S_X�O��Yh�X,WYh,Z\rMh�a\WY}RS_o"a\}�o ] x ] |)S_X�X�ai�\S_X7W�h T�S_�Yadc\S_o��*�/kRS_} weS_a\��k"Q�SUSUT
a\ORh[Zn}�Zn|)ZnO�X���c4oRSUh[SUT6|HWY}�S_X a |)S_o�WYa X[h[T�S_a\|Ih[ZtT�SUQM�pa\��S X[Z h�k�aih�h�kRS X�ORQ�Qy��c a\}�o4o�S_|Ha\}�o WYX
�,S_�Y����rMa\�pa\}���S_o a\�U��Z\T6o�WY}R��h[Z�h�kRS�|)S_o�WpaAQ�Z\QMO��paiT6W�h�cHWp}$h�kRS�}RSUh � Z\T6f4� q Z\T/h�k�WYX,QMORT6QJZnX�S\w �,S<O�X[S
h�kRSAT�S_X[Q�Zn}�X[S�h�kRT�S_X6kRZn�Yo"|)ZPoRS_� � s\s � �

��}bh�kRSAT�S_X�QJZn}MX[SAh�kRT6S_X�kRZn�Yo�|HZeoRS_�gZ\^Bh�kRS�o�W�VPWYX�W�Zn} Z\^	�pairJZ\TdwMh�kRS�T6aih�W�Z Z\^	WY}�o�W�VPWYo�OMa\�YX,h�k�aih
Q�SUT�^�Z\T6|
a�h�a\X[f)WYXBa\o � O�X[h[S_o$WY})a�^�OM�Y��c ��o�WYX[h[T6WYrMORh[S_o<a\}�o$X[S_��^ ��Z\T��na\}�W��_WY}���|$a\}�}RSUT����/kRS/oRS_|$a\}�o�X
h[Z�Q�SUT�^�Z\T6| a"h�a\X�ftWp}���T�S_a\X[S_X<a\XAh�WY|)S)QMa\X6X[S_XAa\}�o o�S_��T�S_a\X[S_X�a\X<W�h�r�S_��Zn|)S_XAa\�U��Zn|HQM�YWYX�k�S_o a\X

� ��� � s � " � ��� ���
	 ���	 �
�� ���  w ��kRSUT6S 	 a\}Mo�� aiT�S�QMaiT�a\|)SUh[SUT6XUw� �
�� �<WYXHh�kRS�}eO�|Ar�SUT)Z\^
WY}Mo�W�VPWYo�O�a\�YXgQ�SUT�^�Z\T6|HWY}R��a�h�a\X�fHa\|)Zn}R�  WY}Mo�W�VPWYo�O�a\�YX�� �/kRS�Q�T�Z\ryairMWY�YW�h c $ ��� �	"�z���� �	" s �
h�k�aih a\} WY}�o�WYVeWYoMO�a\� 
<Q�SUT�^�Z\T6|HX)a h�a\X[f:WYX��nW�V\S_}:rec4h�k�S�oRS_|Ha\}�o w W � S���w X[h�WY|�O��YO�X � w,a\}Mo h�kRS

? �



T�S_X�QJZn}MX[S/h�kRT�S_X6kRZn�Yo�� �;a\X /��
/ ����� �

�
w ^�Z\T*S"!Ra\|)QM��S��	�/k�S/Q�T�Z\rMairyWY�YW�h c $ ��� �	" s � � ��" z � WYXB�nWYV\S_}

rec a���Zn}�X�h�a\} h
	 � � kRS_} h�kRS WY}�o�WYVeWYoMO�a\��
 Q�SUT�^�Z\T6|HX�h�kRS h�a\X[fJwBh�kRS$h�kRT6S_X�kRZn�Yo h[Zbh�kRS$h�a\X�f WYX
oRS_��T6S_a\X[S_o a\X�� �%"�� � ��
PwBa\}�o h�keO�X W�hAh[S_}�oMX<h[ZtoRSUV\Z\h[S WYh�X[S_��^ h[Zbh�k�S$h�a\X[f>� � h�kRSUT6��WYX[S\wgh�kRS
h�kRT6S_X�kRZn�Yo"WYX�WY}���T�S_a\X[S_o�a\X�� �	"�� � ��� � j ^�h[SUT7QJSUT6^�Z\T6|$WY}R��h�kRS<h�a\X[f"X[SUV\SUT6a\� h�WY|)S_XUw�WYh�rJS_��Zn|HS_X
aHX�QJS_�UWpa\�YWYX[h WY} h�kRS�h�a\X[f>�*�/k�T�ZnOR�nk h�kRT�S_X6kRZn�Yo a\o�aiQ�h�aih�W�Zn}���W�h�kRZnORh/oMW�T�S_��h�WY}~h[SUT6a\��h�W�Zn}�X/a\|HZn}R�
WY}Mo�W�VPWYo�O�a\�YX_w�h�k�S�T6aih�W�Z Z\^�WY}�oMW�VeWpo�O�a\�YXAh�k�aihHQ�SUT�^�Z\T6| a X[Q�S_�UW2#M� h�a\X�f WpX)SUV\S_} h�OMa\�Y��c a\o � OMX[h[S_o
h[Z X[Zn|)S aiQMQ�T�Z\Q�T6Wpaih[SA��SUV\S_� � j X�aHT6S_X�O���hUw�h�k�SUc"^�Z\T6|Eh��,Z oMWYX[h�WY}���h��\T6ZnORQMX�h�k�aih�X�kRZ �=o�W2�JSUT�S_}~h
r�S_k�adVeW�Z\T�X h[Zd� aiT6o�h�kRS h�a\X[fywnW � S���wvZn}�S*Q�SUT�^�Z\T6|HWY}R��h�k�S*h�a\X[f<a\}�o h�kRS Z\h�kRSUT�k�S_X�W�h�aih�WY}R��h[Z7Q�SUT�^�Z\T6|
h�kRS h�a\X[f>� � kRS_}4WY}�o�W�VPWYo�OMa\�YX�Q�SUT�^�Z\T6|HWp}R� h�kRS$h�a\X[f aiT6S$��W�h�kMoRT6a_�7};w h�kRS a\X�X[ZP�UWYaih[S_o oRS_|$a\}�o
WY}M��T�S_a\X[S_X�a\}�otX[Z"oRZeS_X�h�kRS�Wp} h[S_}�X6W�h�c�Z\^ h�kRS)X[h�WY|�O��YO�X�� �*V\S_} h�O�a\�p��c\w;h�kRS�X[h�WY|�O��YO�X7T�S_a\�6k�S_X�h�kRS
T�S_X�QJZn}MX[S$h�kRT6S_X�kRZn�Yo�XAZ\^/h�kRS WY}�o�WYVeWYoMO�a\�YX�WY} h�kRS Z\h�k�SUT��\T6ZnORQ w	W � S���wBh�kRZnX�S }RZ\h)X[Q�S_�UWYa\�pW��US_o ^�Z\T
h�k�aih h�a\X[f>� NeZn|)S�WY}�oMW�VeWpo�O�a\�YX�aiT�S�X[h�WY|�O��Yaih[S_o h[Z�QJSUT6^�Z\T6|�h�kRS h�a\X[fJweh�k�S_W�T h�k�T�S_X�kRZn�YoMX*oRS_��T�S_a\X�S\w
a\}�o #M}�a\�Y�Ycbh�kRSUc r�S_��Zn|)S X[Q�S_�UWYa\�YW��US_o ^�Z\T�h�kRS$h�a\X�f4� �,Zn}MX[S�)~O�S_} h���c\w�h�kRS T6aih�W�Z�Z\^/Wp}�o�W�VPWYo�O�a\�pX
a\�Y�YZe�Uaih[S_o�h[ZHh�kRS�h�a\X[f"ai�na\WY}�T�S_a\�6kRS_X�h�kRSAaiQ�QMT�Z\Q�T6WYaih[S���SUV\S_� �

;,c T�SU�naiT6o�WY}�� h�kRS�T�SUQy�Ya\��S_|)S_}~h�Z\^ |)S_o�WYa�X[h[T�S_a\|$X�a\X�a�h�a\X[fywR�,S�Q�T�Z\Q�ZnX[S�a��Ua\�6kRS�T�SUQy�Ya\��S"�
|)S_}~h�a\���\Z\T�W�h�k�| rMa\X�S_o"Zn}"h�kRS<T6S_X[Q�Zn}�X[S�h�kRT�S_X�k�Zn�Yo"|)ZPoRS_� �B��}"h�kRSA�Ua\��kRSAT�SUQy�Ya\��S_|)S_}~hUwMa)h�a\X[f
��Z\T�T6S_X[Q�Zn}�o�X7h[Z oMWYX��UaiT6o�Wp}R� a rM��ZP��f�Z\^,a |)S_o�WYa X[h[T�S_a\|8� �7Zd�,SUV\SUT_w Q�SUT���ry��Ze�6f�rMa\X[S_otoRS_�UWpX�W�Zn}
��Zn}�X6O�|)S_X�|�O��6k���Zn|HQMORh�aih�W�Zn}�a\��Q�Z � SUT/a\}�o"|HS_|)Z\T�c��	��}"a\o�o�W�h�WYZn};weWYh �YS_a\o�X h[Z)^�T�ai�n|)S_} h�aih�WYZn}
Z\^*�Ua\��kRS_o X[h[T6S_a\|HXUw;a\}�o a �Ua\��kRS)r�S_��Zn|)S_X�a |$WYX���S_�Y�Ya\}~c Z\^	ViaiT6W�SUh�cbZ\^*WY}�o�SUQJS_}MoRS_} h�rM��ZP��fPX�Z\^
|)S_oMWYaHX[h[T�S_a\|$X&���/keO�XUwy� S�oRS&#M}RSAa X[h�WY|�O��YOMX�a\X7h�k�SAT6aih�W�Z Z\^	X�ORQ�Qy��c$h[Z oRS_|Ha\}�o�^�Z\T�a$|HS_o�WYa
X[h[T6S_a\|8� ;,c$WY}~h[T�ZeoMO��UWY}R��h�kRS7T�S_X[Q�Zn}�X[S7h�kRT�S_X�k�Zn�YoH|)ZPoRS_� weaAQ�SUSUT ��Zn} h�WY}eORZnO�X6��c�T�SUQM�Ya\��S_X rM��ZP��fPX
Z\^ h�k�S�X6a\|)S X�h[T�S_a\| ��W�h�k }RSU����c)T�SUh[T�W�SUV\S_o rM��ZP��fPX*Zn}���S�a�X[h[T�S_a\| WYX,�6kRZnX�S_}"a\X,a�VPWY��h�WY|"weW � S���wRa
|)S_oMWYa<X[h[T�S_a\|�h[Z�rJS�T�SUQM�Ya\��S_o�� j X*aAT�S_X�O���hUw~^�T�ai�n|)S_} h�aih�WYZn}$Z\^ |)S_oMWYa<X[h[T�S_a\|$X �Ua\} r�S�a_V\ZnWYo�S_o��
� a\�6k�Q�SUSUT�oMWYX��UaiT6o�X ry��Ze�6feX/rMa\X[S_o"Zn}�h�kRS<^�Zn�Y��Zd�7WY}R�)a\���\Z\T6W�h�kM| ��kRS_}"h�kRSUT6SAWYX�}RZHT6Z~Zn| Wp} h�kRS
�Ua\��kRSArMO9�JSUT/h[Z X[h[Z\T�SAa)}RSU�7��c$T�SUh[T�W�SUV\S_o�rM�YZe�6f4�

� � � = � �*X[h�Wp|Haih[S/h�kRS�X6ORQ�QM��c a\}�oHoRS_|Ha\}Mo)^�Z\T,|)S_o�WYa�X�h[T�S_a\|HX	Q�SUT	T6ZnO�}�o�� q Z\T,aAX[SUh	Z\^;�Ua\�6kRS_o
|)S_o�WYa�X[h[T�S_a\|$X�� wRa�Q�SUSUT �Ua\�p�UO��Yaih[S_X/X�O�Q�QM��c �'��
 � a\}Mo o�S_|Ha\}�o�� ��
 � ^�Z\T/|)S_o�Wpa X[h[T6S_a\|

���� ^�T�Zn| X[S_aiT6��k T�S_X�O��Yh�X W�h,T�S_��S_W�V\S_o"a\}Mo |HS_X�X�ai�\S_X�W�h,T�S_�Yadc\S_o"aih,h�k�S QMT�SUVeWYZnO�X*T6ZnO�}�o��
�'��
 � WYX*h�k�S�T6aih�W�Z Z\^;h[Z\h�a\��}~O�| r�SUT*Z\^;rM�YZe�6feX*^�Z\T |)S_o�WYa X[h[T�S_a\| 
�Wp}HT�S_��S_W�V\S_o a\}�o$T�S_�Yadc\S_o
T�S_X[Q�Zn}�X[S�|)S_X�X�ai�\S_X h[Z h�kRS }eO�| rJSUT7Z\^	rM��ZP��fPX�Wp}�|)S_o�Wpa$X[h[T�S_a\| 
 � ��SUT�S\wJh[Z a_V\ZnWYo ZdV\SUT �

? �



S_X[h�WY|Haih�W�Zn} wMZn}���c T�S_X[Q�Zn}�X�S<|)S_X�X�ai�\S_X7T�S_��S_W�V\S_o aiT�SAh�aif\S_} WY}~h[Z$a\�U��ZnO�}~h7^�Z\T�� ��
 � ��k�S_}�a
QJSUSUT �,aih���kRS_X�X[h[T�S_a\| 
 � ����
 � WpX�h�kRS$}eO�| rJSUT�Z\^ )eORSUT�ct|)S_X�X6ai�\S_XA^�Z\TA|)S_o�Wpa�X[h[T�S_a\| 
�w
��k�WY��k"h�kRS�Q�SUSUT/S_|HW�h[h[S_o�a\}�o"T�S_�Yadc\S_o��

� � � =�
 { SUh[SUT6|HWY}RS a�|)S_o�Wpa"X[h[T�S_a\|'h[Z�T�SUQM�pa\��S��,; a\X[S_o4Zn} h�kRS 
[o�W�VPWYX�W�Zn}tZ\^��Yair�Z\TAa\}Mo h�a\X[f
a\�Y��ZP�Uaih�W�Zn} �Pw��,SAoRS&#M}�S T�aih�W�Z $ ����
 � h�k�aih�|)S_o�Wpa)X[h[T�S_a\| 
 WYX�T�SUQM�pa\��S_o�a\X�^�Zn�Y��Zd�7X ;

$ ����
 � " � � ��
 �
� � ��
 � � � � ��
 � ��� � ��
 � 	 ��* �

��kRSUT�S � ��
 � WYX�oRSUT6WYV\S_o a\X<|Ha !���� �����	��
- � � � 	�z
�;w ��k�Wp�6ktWY}�o�Wp�Uaih[S_X�h�kRS�T6aih�W�Z"Z\^ X�ORQ�QM�Yc"h[Z�oRS"�
|Ha\}�o ^�Z\T<|HS_o�WYa X[h[T�S_a\| 
/ai^�h[SUT�h�kRS�T�SUQM�Ya\��S_|)S_}~h&� � ��
 � |)S_a\}�X�kRZ � S"!P��S_X�X6W�V\S_��cb|HS_o�WYa
X[h[T�S_a\| 
�S"!RWYX[h�X$WY} h�kRS�}RSUh��,Z\T�f ai^�h[SUT W�h)WYX)o�WYX6�UaiT6oRS_o�� � ��
 � WYX�h�kRS"T6aih�W�ZtZ\^ h�kRS�}eO�|=�
rJSUT Z\^<��ZP�Ua\�Y��c:�Ua\�6k�S_o ry��Ze�6feX h[Z h�kRSb}eO�| rJSUT Z\^�rM��ZP��fPX Wp} |)S_o�Wpa X[h[T�S_a\| 
 �G��} ZnORT
Q�T�SUVPW�ZnO�X � Z\T�fJwB�,S ^�ZnO�}�o4h�k�aih���Zn} h�Wp}~ORZnOMX�|HS_o�WYabQM�Ya_c ��ZnORh���ZnO��Yo }RZ\h�rJS X�O9: �UW�S_} h��Yc
a\�U��Zn|)QM�YWYX6kRS_o��7W�h�kRZnORh � ��
 � oMORSAh[Z h�kRS�^�T�ai�n|)S_} h�aih�WYZn}tZ\^*�Ua\�6kRS_o X�h[T�S_a\|HX&� � ��
 � WYX7OMX[S_o
h[Z)T�S_X[h[T6a\WY} h�kRS�T�SUQM�pa\��S_|)S_} h Z\^�a ^ O��Y�Yc�Z\T �,S_�Y�����Ua\��kRS_o"X[h[T�S_a\|8� j |)Zn}����Ua\��kRS_o"X[h[T�S_a\|$X
S"!P��SUQ�h�^�Z\T7h�k�S X[h[T�S_a\| r�S_WY}R�$�,aih���kRS_o;w�S�� �9��w X[h[T�S_a\|�� wJa VPWY��h�WY|EWpX��6k�ZnX[S_} ��W�h�k�QMT�Z\r9�
airMWY�YW�h c �
� ������ ��������� �
� � � � ���/kRS_};w�a Q�SUSUT o�WpX��UaiT6o�X7rM��ZP��fPX�^�T�Zn| h�kRS�kRS_a\o Z\T�h�kRS�h�a\WY� Z\^*h�kRS
X[h[T�S_a\|Eaih7T6a\}�oRZn|�� j X7WY} � s_u ��w�h�kRT6S_X�kRZn�Yo�X�aiT6S<T�SU�nO��Yaih[S_obO�X�WY}��=� ) � � u � �,�/keO�XUw�|)S_o�Wpa 

WYX�h[ZHr�S<o�WYX6�UaiT6oRS_o"|)Z\T�S�Z\^�h[S_}�Zn}M��SAW�h/WYX���kRZnX[S_}�a\X7a)VPWY��h�WY|8�

� � ��� 	 � ��� � "����
� 
� ��� � � 
 W�^ � " 


� ��� � � � W�^ �"!" 

� u �

��}�X[QMWYT�S_o r~c rMW�Zn��Z\�nWp�Ua\��X[ceX�h[S_|HXUw��,S �Ua\} a\�U��Zn|)QM�pWYX�k�^ O��Y��c oMWYX[h[T6W�ryORh[S_o rMORh �n��Z\rMa\�Y�Yc �,S_�Y���
rMa\�pa\}���S_o4�Ua\��kRS"T�SUQM�pa\��S_|)S_} h&� q ORT6h�kRSUT6|)Z\T�S\wBZnO�T�QMT�Z\Q�ZnX[S_o a\���\Z\T�W�h�k�|IWYX Wp}�X[S_}�X�WYh�W�V\SHh[Z QMa �
T6a\|HSUh[SUT X[SUh[h�WY}��nXHX�WY}���S"W�hHa\oMaiQ�h�W�V\S_��c �6k�a\}��\S_XHh�kRS"T�S_X�QJZn}MX[S h�kRT�S_X�kRZn�po Wp}:a\�U��Z\T6o�a\}���Sb��W�h�k
h�kRS Z\r�h�a\WY}RS_o WY}R^�Z\T6|Haih�WYZn}"^�T6Zn|Eh�kRS�}RSUh��,Z\T�f>� � W�h�k�X6�YW��nk~h7|)ZPo�W2#M�Uaih�WYZn}"Z\^BS�)~OMaih�W�Zn}�X7Z\^Bh�kRS
T�S_X�QJZn}MX[S h�kRT�S_X�kRZn�po�|HZeoRS_��w\� S/�Ua\}HaiQMQM��c<ZnORT*Q�T�Z\Q�ZnX[S_o�a\���\Z\T6W�h�kM| h[Z�Z\h�kRSUT*�Ua\�6kMWY}R��Q�T�Z\ry��S_|HX
WY}"oMWYX[h[T6W�ryORh[S_o,#M��S�X�k�aiT6Wp}R�)X[ceX�h[S_|HX&�

? �



� ���	����� �+-78b9 -7�����6�A5�-75�� �/��0K>A@B�/(��/C)(6� DGF,D � �	0H��� >��J�;�	�/%'�6���

><LA�����*%

��}"h�k�WYX�X6ORrMX[S_��h�W�Zn} we�,SAoRS_X6��T6W�r�S�h�kRS<oRS_X�W��n} Z\^�ZnORT/X�ceX[h[S_|�� q W��nORT�S &)Wp�Y�YO�X[h[T�aih[S_X h�k�S<|)ZeoMO���S_X
h�k�aih,��Zn}�X[h�W�h�O�h[S�ZnORT ] x ] |)S_o�WYa�X[h[T6S_a\|HWY}R�AX�ceX[h[S_|��<� a\�6k aiT�T�Z �<weoMa\X�kRS_oHaiT�T6Zd�<we�6k�a\WY} aiT�T�Z �<w
a\}�o4r�Z�!4��Z\T6T�S_X[Q�Zn}�o�XAh[ZtoMaih�a ��Z �<w	|)S_X�X6ai�\S �MZd�<w	X�WY�n}�a\� w�a\}�o4|HZeo�OM��S\wgT6S_X[Q�S_��h�W�V\S_��c��t�/kRS
|)S_oMWYa<X[h[T�S_a\|$WY}R�AWYX*��Zn} h[T�Zn�p��S_oHh�kRT6ZnOR�nk$a,(�� N ] ��(�S_a\�M�/Wp|)S Neh[T�S_a\|$WY}R� ] T6Z\h[Ze��Zn� � � s�- � �v�3� ]
X[S_X6X�W�Zn} r�SUh��,SUS_} h�k�S Qy�Ya_c\SUT�a\}�o h�kRS�|Ha\}�ai�\SUT_wPh�kRS-)eORSUT�c � T�S_X[Q�Zn}�X[S |)S_X�X�ai�\S_X�aiT6S7h[T6a\}MX[^�SUT6T�S_o
Z V\SUT��3� ] X[S_X�X6W�Zn}�X&� NRWY}���S)ZnORTA|HS_o�WYa"X[h[T�S_a\|$WY}R��X[cPX[h[S_|'WYX�rMa\X[S_o Zn} h�kRSHS"!RWYX[h�Wp}R� ] x ] #M��S
X�kMaiT6WY}R�)X[cPX[h[S_|"w�h�k�S<|)S_o�WYa)o�aih�a$aiT�SAa\�YX[Z)h[T�a\}�X[^�SUT�T�S_o"Z V\SUT7�3� ] X[S_X�X�WYZn}�X&�

j Q�SUSUT)QMaiT�h�Wp�UW�QMaih�WY}R�tWY} ZnORT |)S_o�WYatX[h[T�S_a\|$WY}R� X[SUT�VPWY��S8#�T�X[h)WY}�W�h�WYaih[S_X����<7��49��	��|)ZPo�O���S
��kMWY�6k ��Zn}~h[T�Zn�YX�a\�Y�J^ O�}���h�W�Zn}�X ��Zn}�X�h�W�h�ORh�WY}R��ZnORT/X[cPX[h[S_|"wRX�OM�6k"a\XUw�
�����
 6�� 6�����
 6 3<7�w���� 3��������������	 ~w
��� 3��	�"!#��
$� 6���%&��� w a\}�o'�#� 3����"!#�(���)�*�+��,"� 7-
 ���/kRS_};wyh�kRS.���<7��49��	�/h[T�W�S_X�h[Z �\SUh�a �Ua\}Mo�WYo�aih[S��YWYX[h
Z\^,}RS_W��nk~rJZ\T�X&� � SHa\X�X6O�|)S�h�kRS��pWYX[h7�Ua\}tr�S Z\r�h�a\WY}RS_o ^�T�Zn| a$r�ZeZ\h�X[h[T6aiQ X[SUT�V\SUT�h�k�aih�|Ha\}Mai�\S_X
a\}�o�X[h[Z\T�S_X/� ] a\oMoRT�S_X�X[S_X/Z\^�Q�SUSUT6X � ZnWY}MWY}R��h�kRS<X[h[T�S_a\|$WY}R�$X[SUT6VeWY��S�� �/kRS/�0�27��491����|Haif\S_X��3� ]
��Zn}�}�S_��h�W�Zn}�X"��WYh�k X[SUV\SUT6a\��Q�SUSUT6X"WY} h�kRS Z\rMh�a\WY}RS_o �YWYX�h h�k�T�ZnOR�nk�h�kRS2
�����
 6�� 6�����
 6 3<7�|)ZPo�O���S��
�/k�S ��Zn}�}RS_��h[S_oGQ�SUSUT6X r�S_��Zn|)S }�S_W��nk r�Z\T6X Z\^�h�kRS Q�SUSUT�a\}�o�h�k�S3�0�<7��491��� a\o�oMX h�kRS_| WY}~h[Z
h�kRS546� 6 9� �7 3��'8��97	�:�"� j ^�h[SUT�X[SUh[h�WY}R�tORQ h�k�S �3� ] ��Zn}�}�S_��h�W�Zn}�X ��W�h�k }�S_W��nk r�Z\T6X_wgh�kRS O�X[SUT�Zn}
h�kRS Q�SUSUTA�Ua\}4X�h�aiT�hA� aih��6k�Wp}R�bW�h�XAoRS_X�W�T�S_o |)S_o�WYa�X�h[T�S_a\|8� �/kRS$O�X�SUT X[S_}�oMX<a�T�S�)eORS_X[hA^�Z\T h�kRS
oRS_X6W�T�S_o |HS_o�WYa�X�h[T�S_a\|+h[Z h�kRS5�0�<7��491����h�kRT�ZnOR�nk;
<�)��=9�	� � � S a\X�X�O�|HS h�k�aih h�kRS5
<�)��=9�	�AWYX a

Player M an ag er H D D

Part i c i p at i o n B lo c k
S earc h

B lo c k
R et ri ev al

B lo c k
R ep lac em en t

D at a M es s ag e S i g n al

RTSP / TCP
TCP

TCP TCP TCP TCP

Neighbor Neighbor /  P rov id er P rov id er

Ca c h e
Ta b l e

N e i g h b o r
Ta b l e

F o r w a r d i n g
Ta b l e

q W��nORT�S & ;,`�ZPo�O���S_X���Zn}�X�h�W�h�ORh�WY}R�)X[cPX[h[S_|EZ\^gZnORT�Q�T�Z\Q�ZnX[S_o ] x ] |)S_o�Wpa�X�h[T�S_a\|HWY}R�

? �



h c~QMWp�Ua\�*|)S_o�Wpa QM�Ya_c\SUT�h�k�aihAWpXA��Zn|)QMaih�WYrM��S)��W�h�k (�� N ] w X�O���k a\X���O�WY��fP�/WY|HS ] �Yadc\SUT � s � �,a\}�o
(�S_a\����}RS ] �pa_c\SUT � s � � �	��kRS 
<�)��=9�	�,S_X[h�airM�YWYX6kRS_X a (�� N ] X[S_X�X�WYZn} ��W�h�k h�kRS �0�<7��491���,a\}�o X[S_}Mo�X
a\} (��7N ]:] � j m |)S_X�X�ai�\S�Zn}��YcHZn}���S�aih�h�kRS�r�SU�nWY}�}�WY}��<Z\^ h�kRS�X[S_X6X�W�Zn} X[Q�S_�UW�^�ceWY}�� (�a\}R�\S�� �/kRS
���<7��49��	� oRSUT6W�V\S_X h�kRS<o�S_X�W�T�S_o rM��ZP��fPX rMa\X[S_o Zn} h�k�S<X[Q�S_�UW2#�S_o h�WY|)S�T6a\}R�\S<a\}Mo h�kRS�rM��ZP��f h�WY|)S��
�/k�S_};w;h�kRS ���<7��49��	��X[S_}�o�X�a8)eORSUT�c |)S_X�X�ai�\SHh�k�T�ZnOR�nkth�kRS ��� 3��	�5��� �����	 h[ZbW�h�X�}RS_W��nk~r�Z\T6X Z\T
�Ua\}�oMWYo�aih[S�Q�SUSUT6XHa\X$Q�T�Z VeWYo�SUT6XHWY} a\�U��Z\T�o�a\}���S��7W�h�k:h�kRS�ry��Ze�6f:X[S_aiT6�6k |)SUh�kRZPo oRS_X6��T6W�r�S_o:WY}
X�O�rMX[S_��h�W�Zn} x�� x�� j h�h�kRS)X�a\|)S)h�WY|HS\w;h�kRS��0�<7�� 91�	��ORQ;o�aih[S_X�W�h�X���3���� ��� 5<6 7:9 8��97	�:��recba\oMo�WY}R�
a"}RSU�
S_}~h[T�ct��Zn}�X�WYX�h�WY}R� Z\^*h�kRS+)eORSUT�c WYoRS_}~h�W2#�SUT�a\}�oth�kRS)Q�SUSUT<WYo�S_} h�W2#MSUT h[Z"�7k�WY�6k h�kRS+)eORSUT�c
WYX X[S_}~h&� ��} T�S_��S_WYVeWY}��4h�kRS )eORSUT�c |HS_X�X�ai�\S\w h�kRS��#� 3����3��� �����	 4��ZeZ\fPX O�Q h�k�S�� �9�	 �� 8-�97��)�

h�kRT6ZnOR�nk h�kRS��0�<7�� 91�	� �A� ^	h�kRSUT6S�WpX7h�k�S�o�S_X�W�T�S_obrM��ZP��f�Wp}�h�kRS)�Ua\��kRSHrMO%��SUT_w�h�kRS���� 3 �	� ���������	 
X[S_}Mo�X7a T�S_X[Q�Zn}�X�SA|)S_X�X�ai�\S�rMa\�6f�h[Z h�kRS�QJSUSUT Z\T6W��nWp}�aih�WY}R�Hh�k�S )eORSUT�c�|)S_X�X6ai�\S�� ��}bh�kRS��Ua\X�S Z\^
��ZeZPo�WY}R��rMa\X[S_o�X�S_aiT6�6k;wMh�kRS/��� 3��������������	 )a\�YX[Z)^�Z\T�� aiT6o�X h�kRS/)eORSUT�c |)S_X�X�ai�\SAh[ZHh�kRS<}RS_W��nk~r�Z\T6X
O�}~h�WY� h�kRS �/��� WY} h�kRS )~ORSUT6c |)S_X�X6ai�\S WYX �\T�S_aih[SUT�h�k�a\} �USUT6Z9� ��} T�S_��S_WYVeWY}�� h�k�S T6S_X[Q�Zn}�X[S
|)S_X6X�ai�\S\w h�kRS���� 3 �	� ������� �� ��ZeZ\feX ^�Z\T�h�kRS)��Z\T�T�S_X[Q�Zn}�o�Wp}R�HS_}~h[T�c Wp}�h�kRS��	3���� ��� 5<6 7:9 8��97��)�&�<� ^
h�kRS T�S_X[Q�Zn}�X[SH|HS_X�X�ai�\S WYXA}RZ\hAZ\T6W��nWY}�aih[S_o r~cth�kRS Q�SUSUT_wgh�k�S ��� 3���� ��� ��� �� "^�Z\T�� aiT6o�X W�h<h[Zbh�kRS
Q�SUSUT)��Z\T�T�S_X[Q�Zn}�oMWY}R��h[Zth�kRS S_} h[T6c4�YWYX�h[S_o4WY} h�kRS	��3��
� ��� 5<6 7:9 8-�17	�:�"� � h�kRSUT��7WYX[S\wBW�h��Ua\�Y�YX h�kRS
��� 3��	� !#��
$� 6���%&���~��W�h�k$h�kRS7WY}�^�Z\T6|$aih�W�Zn}$��Zn}�X6WYX[h�WY}R�AZ\^;T�S_X[Q�Zn}�X[S�|HS_X�X�ai�\S\wRa_Via\WY�YairM�YS�rMa\}�o���WYoRh�k;w
a\}�o@(��/�-�,�/kRS ��� 3��	�'!���
$� 6���%&���,oRSUh[SUT6|HWY}�S_X$a\} aiQ�Q�T�Z\Q�T�WYaih[S�Q�T�Z VeWpoRSUT$Q�SUSUT Wp} a\�U��Z\T6o�a\}M��S
��WYh�k"h�kRS<rM�YZe�6f T�SUh[T�W�SUVva\� |)SUh�kRZPo�X/oRS_X���T�W�r�S_o Wp}�X�ORrMX�S_��h�W�Zn}�x��'&�����}"T�S_��S_W�VPWY}R�)h�kRSArM��ZP��fJwRh�kRS
��� 3��	�.!���
$� 6���%&���PQMa\X�X�S_X�W�h�h[ZHr�Z\h�k"h�k�S6��� 3����6!#� ��� �*���	,�� 7�
 a\}�o"h�k�S6�0�<7��491��� � � ^�h�kRSUT�SAWpX�}RZ\h
S_}RZnO��nkHT�ZeZn|
h[ZAX[h[Z\T6S/h�kRS�}RSU�7��cAT�SUh[T�W�SUV\S_oHrM�YZe�6f�WY}�h�k�S��Ua\�6kRS7rMO%��SUT_wnh�kRS �#� 3���� !#� ���)�*���	,�� 7-

T�SUQy�Ya\��S_X�W�h,��W�h�k �Ua\�6kRS_o�rM��ZP��fPX rec$O�X6WY}R��h�kRS��Ua\�6kRS�T�SUQy�Ya\��S_|)S_}~h a\�Y�\Z\T6W�h�k�| WY} X�ORryX[S_��h�W�Zn} x��+*
a\}�o"O�Q�oMaih[S_X h�kRS	� �*�	 � 8-�97��)�&� j h/h�kRS<X6a\|)S�h�WY|)S\wRh�kRS/
 � ��=*��� Qy�Ya_cPX�ZnORh�h�kRS�ry��Ze�6f$Z\r�h�a\Wp}RS_o
^�T�Zn| h�kRS.�0�<7�� 91�	� �

����� � 	 � 
 � �>� 
���
 �	� � � � 
 � � ��� � � � 
 ��
,
 � � �

��} ZnORT�X[cPX[h[S_|"w�h�kRS$Q�T6Z\QJZnX�S_o rM��ZP��ftT�SUh[T6WYSUVva\�	|HSUh�kRZeoMX<T�S_��ctZn} h�kRS$S_X[h�Wp|Haih�W�Zn} Z\^�adVva\WY�pairM��S
rMa\}MoR��WYoRh�k a\}Mo (��/��^�T�Zn|+h�kRS$QMT�ZdVPWYoRSUT<Q�SUSUT�� (��/� �Ua\} r�SHS_X�h�WY|Haih[S_o4r~c O�X6WY}R�"h�kRS h�WY|)S
X[h�a\|HQ WY} h�kRS,)eORSUT�c � T�S_X[Q�Zn}�X�SH|)S_X�X�ai�\S�� ��} h�kRS ��Zn} h[T�aiT�c\wBh�kRS$S_X�h�WY|Haih�W�Zn} Z\^�h�kRS adVva\WY�pairM��S
rMa\}MoR��WYoRh�k��\S_}RSUT6a\�Y�Yc�}RSUS_o�X�|�O��6kt|)Z\T�S�Q�T6Z\rJS h[T6a�:$��a\}�o h�WY|)S�h�k�a\} h�k�aih�Z\^ (��/�/�y��} � s�� ��w
h�kRSUc)QMT�Z\Q�ZnX[S�a�}RSU� |)S_��k�a\}�WYX6|"w~�Ua\�Y�YS_oH��|H�3� ] ��� }M�YWY}RS/|)S_a\X6ORT�S_|)S_}~h �3� ]
� wnh�k�aih,S_X[h�WY|$aih[S_X

�2=



h�kRS/adVva\Wp�YairM��S rMa\}�o���WYoRh�k r~c S"!eQy��ZnW�h�WY}R��o�aih�a�QMa\�6f\SUh�X*h[T�a\}�X�|HW�h[h[S_o)Wp}�a�� � ] ��Zn}�}RS_��h�WYZn}��*��ORT
Q�T6Z\QJZnX�S_o X[cPX[h[S_|'WpX�rMa\X[S_o Zn} h�kRS S"!PWYX�h�WY}R� ] x ] #M��S X�k�aiT6WY}���X[ceX�h[S_|+X�O���k a\X)l�}eORh[S_�Y�YaPwgh�kRS
rM�YZe�6f�WYX�h[T�a\}�X[^�SUT�T�S_obZdV\SUT<a �3� ] ��Zn}�}RS_��h�W�Zn}��.;,c�aiQ�QM�YceWY}��)h�kRS ��|H�3� ] h[Z ZnORT�X[cPX[h[S_|"wJh�kRS
Q�SUSUT �Ua\}$S_X[h�WY|Haih[S7h�kRS�adVva\WY�pairM��S/rMa\}MoR��WYoRh�k���WYh�kRZnORh	WY}~h[T�ZPo�O��UWY}R��S"!Ph[T6a<��Zna\o$Zn}Hh�kRS7}RSUh��,Z\T�f>�

� S4r�T6W�S �Mc S"!PQM�Ya\WY}�h�kRS4|)S_�6k�a\}MWYX�| Z\^���|H�3� ] �/��|H�3� ] WYX"rMa\X[S_oGZn}Gh�kRS QMT�Z\r�S T6aih[S
|)SUh�k�Zeo � xiz � � `�S_a\X�ORT6S_|)S_} h"Qya\��f\SUh�X�aiT6StX�S_} h rec a X[S_}�oRSUT"kRZnX�h h[Z a T�S_��S_W�V\SUT�k�ZnX[h h�k�aih
WY|$|)S_o�WYaih[S_��c h[T6a\}�X6|HW�h�X�h�kRS QMa\��f\SUh�X rMa\�6f"h[Z h�k�SAX[S_}�oRSUT kRZnX[h&���/kRS X[S_}�oRSUT�k�ZnX[h7��k�a\}R�\S_X7h�kRS
WY}~h[SUT�Via\��Z\^,X�S_}�o�WY}R�"|)S_a\X6ORT�S_|)S_}~h�QMa\��f\SUh�X��$�/kRS_};wgW�h�S_X[h�WY|Haih[S_XAh�kRSHa_Via\WY�YairM�YS�rya\}�oR��WYo�h�k�Z\^
h�kRS QMaih�k4rMa\X[S_o4Zn} h�kRS aiT�T6W�Via\�*WY}~h[SUT�Via\�YX<Z\^�h�k�S$S_�6k�Z~S_o4QMa\��f\SUh�X��b��|H�3� ] O�X[S_X j ��� Qya\��f �
SUh�X<a\X<h�kRS�QMa\��f\SUh�X X[S_} h�^�T�Zn| a T�S_��S_WYV\SUT�h[Z�a"X[S_}�oRSUT�� { ORT6WY}R� SUV\SUT�ct|)S_a\X�ORT6S_|)S_} hUw � |H� � ]
X[S_aiT��6kRS_X�^�Z\T7h�k�S�adVva\WY�pairM��SArya\}�oR��WYo�h�k Zn}���c"��W�h�kMWY}�a �nW�V\S_}bX�S_aiT6�6k T6a\}R�\S����/kRS�X[S_aiT6��kbT�a\}R�\S
WYX aHT�a\}R�\S Z\^Brya\}�oR��WYo�h�k"h�k�aih7WpX�S"!PQ�S_��h[S_o�h[Z WY}��U�YOMoRS�h�kRS��UORT�T�S_}~h7adVva\WY�pairM��SArya\}�oR��WYo�h�k��
;,c
WY}~h[T�ZPo�O��UWY}��"h�kRS X[S_aiT��6k T6a\}R�\S\w���|H�3� ] �Ua\} a_V\ZnWYo X[S_}�o�Wp}R��Q�T�Z\r�SHQya\��f\SUh�X)aih a\}4S"!Ph[T�S_|)S_��c
k�WY�nk T6aih[S�� �/kRT�ZnOR�nk4X�WY|�O��Yaih�W�Zn} S"!eQ�SUT6WY|HS_} h�XUw�W�h �,a\X�X�kRZ ��} h�kMaih ��|H�3� ] ��ZnO��Yo a\�YX[Zbf\SUSUQ
h�kRS }~O�| r�SUT�Z\^gQMT�Z\r�S�QMa\��f\SUh�X7^�Z\T�h�kRSA|)S_a\X�O�T�S_|)S_}~h )~O�WYh[S<X�|Ha\�Y� �

�%?



� 1���& �	� ��% �*���J�/( 1 3��/(�5��,����- � -�8 #�%+&)(�� % �*� ���	0 ><LA�M�J� %

� S�WY|)Qy��S_|)S_}~h	aAQ�T6Z\h[Z\h�ceQJS7Z\^ ZnORT,X[ceX�h[S_|�WY}��nadVvaPwPh�k�aih ��Zn}�X�WYX�h�X	Z\^ ���<7��49��	��w 
�����
 6�� 6�����
 6 3<7�w
a\}�o0��� 3��	��!#��
$� 6 �	%&���J|)ZPo�O��YS_X�rMa\X�S_obZn} h�kRS)oRS_X6W��n}bo�S_X���T6W�r�S_obh�kRS QMT�SUVeWYZnO�X7X�S_��h�W�Zn}��<��} h�k�WYX
X[S_��h�WYZn};w��,SA��Zn}�o�O���h[S_o�S"!eQ�SUT6WY|HS_} h�X�h[Z$SUVva\�YOMaih[S<h�kRS<WY|)Qy��S_|)S_}~h[S_o"X[ceX�h[S_|8�

q W��nO�T�S *AWY�Y�pO�X[h[T6aih[S_X�h�kRS/��Zn}9#M�nORT6aih�W�Zn})^�Z\T	ZnORTBS"!PQ�SUT6WY|)S_}~h�a\�RX[cPX[h[S_|8� ] SUSUT � WYX	��Zn}�}�S_��h[S_o
h[Z�Q�SUSUT �Ga\}�o�Q�SUSUT�� h�kRT6ZnOR�nkAT6ZnORh[SUT � a\}�o T�ZnORh[SUT � w\T�S_X[Q�S_��h�W�V\S_��c��<�*a\��k�T�ZnORh[SUTB�Ua\}���Zn} h[T6Zn�
h�kRS�a_Via\WY�Yairy��SArMa\}MoR��WYoRh�k�Z\^	h�kRS �pWY}RfPX/h[Z ��k�WY��kbW�h ��Zn}�}RS_��h�X rec�O�X�WY}��$����NP� ��SUh � xPs ��h�k�aih�WYX
a }RSUh��,Z\T�f�S_|�O��Yaih[Z\T�����}�h�kRS�^�Zn�p��Zd��Wp}R�HS"!PQJSUT�WY|)S_}~h�XUwya Q�SUSUT7O�X[S_X7h�kRS�rMa\}�oR�7WYoRh�k"��Zn}9#��nO�T�S_o
rec h�k�S��7��NP� ��SUh��7kRS_}"W�h�oRSUh[SUT6|HWp}RS_X a�Q�T�ZdVPWYoRSUT�Q�SUSUT rMa\X[S_o�Zn} h�kRS<a\���\Z\T6W�h�kM| o�S_X���T6W�r�S_o WY}
X�O�rMX[S_��h�W�Zn} x��'&�� q ZnO�T |)S_oMWYa$X[h[T6S_a\|HX�Z\^ &H|HWY}eORh[S_X7��S_}R�\h�k aiT�S�adVva\Wp�YairM��S��/�/k�S |)S_o�WpaH��ZeoMWY}R�
T6aih[S�WYX7X[SUh�h[Z8��; ( uiz\z fer�QMX&� j |)S_o�WpaHX[h[T�S_a\| WYX�oMW�VeWpoRS_o"WY}~h[Z$rM��ZP��fPX/Z\^/sUz X[S_�����/keO�XUwMZn}RS
rM�YZe�6fAa\|)ZnO�}~h�X�h[Z -\x\u �/;,c~h[S_X&� � a\�6k)Q�SUSUT�k�a\XBa��Ua\�6kRS�rMO9�JSUT�Z\^Jx\x�� u�` ; w\��k�WY��k ��Z\T�T6S_X[Q�Zn}�o�X
h[ZHh � Z |)S_o�WYa)X�h[T�S_a\|HX&�*��kRS<}~OM|Ar�SUT�Z\^�rM��ZP��fPX/WY}"a)T�ZnOM}�o"WYX�X[SUh/h[Z -��

����� ��� ��� 
 �>� 
�� 
 ��� � � 	 
 � � � ��� ��
�� 


��}$h�kMWYX X6ORrMX[S_��h�W�Zn} w~�,S���Zn}�o�O���h,h�kRS ^�Zn�Y�YZd��WY}��AX���S_}�aiT6WYZ h[Z�SUVia\�YO�aih[S h�kRS�rMa\X�WY��rJS_kMa_VPW�Z\T Z\^ h�kRS
rM�YZe�6f T�SUh[T�W�SUVva\�R|HSUh�kRZeoMX&����kRS�a_Via\WY�YairM��S�rya\}�oR��WYo�h�k�X r�SUh��,SUS_}HQ�SUSUT � h[Z<Q�SUSUT � a\}�o�r�SUh��,SUS_}
Q�SUSUT�� a\}�oHQ�SUSUT��=aiT�S X[SUh*h[Z � z\z f~r�QyX*a\}�o -iz\z fer�QMX_wnT�S_X[Q�S_��h�W�V\S_��c�� j h
#�T6X�hUw Q�SUSUT ��Z\r�h�a\Wp}�X
h�kRS�X[S_aiT6��k T�S_X�O���h�Z\^	Q�SUSUT � wyh�k�S_}boRSUh[SUT�|HWY}RS_X a\}baiQMQ�T�Z\Q�T6Wpaih[S<Q�T�Z VeWYo�SUT�Q�SUSUT7^�Z\T S_a\�6ktrM��ZP��f
Z\^�T�ZnOM}�o s$a\X�X�kRZ ��} Wp} �gair � s��"��Z\h[S h�k�aih h�kRS X[S_aiT��6k4T�S_X�O���h WYX<��ZP�Ua\�Y��c �nW�V\S_} aihAh�kRS h�WY|)S
X���kRS_o�O��YS_o$aih*h�k�S7X[h�aiT�h Z\^;h�kRS�S"!PQ�SUT6WY|)S_}~h	r�S_�Ua\O�X[S7ZnORT*QMT�Z\h[Z\h�ceQ�S7oRZeS_X }�Z\h*WY}��U�YOMoRS�h�kRS ��� 3��	�

Peer A
Windows XP
Pentium IV  3 .2GHz (dual)

Peer C
Windows XP
Pentium III 9 3 3 M Hz

Peer B
Windows XP
Pentium III 1.27GHz (dual)

PC  R o u t er B
10 0 B ase-T
R edh at L inux  7.2
Pentium III 8 4 4 M Hz

PC  R o u t er A
10 0 B ase-T
R edh at L inux  7.2
Pentium III 8 4 4 M HzH u b

10 0 B ase-T

q W��nORT�S *�;�� !eQ�SUT6Wp|)S_} h�a\��� } VPW�T�Zn}M|)S_} h

� �



��� �����	  |HZeo�OM��S�� ��}�h�kRS h�airM��S\w\h�kRS rM��ZP��f�WYoRS_}~h�W2#�SUT�WYX�oRS_}RZ\h[S_o�rec ����wn�7k�WY�6k�|)S_a\}�X�� h�k�rM��ZP��f
Z\^B|)S_o�Wpa)X[h[T�S_a\| � �����	�"|)S_a\}MX�rM��ZP��fPX/^�T�Zn|
� h[Z��"WY} Z\T6oRSUT7Z\^�h�kRS<Q�T6WYZ\T6W�h�c Z\^�h�kRS<rM��ZP��f
T�SUQy�Ya\��S_|)S_}~h&� ;,�YZe�6fHWYoRS_}~h�W2#�SUT6XBS_|HQMk�a\X�W��US_oHr~c�h�kRS7rJZn�po)h�ceQ�S7WY}�oMWY�Uaih[S�h�k�aih*h�k�ZnX[S�rM�YZe�6feX*��WY�Y�
r�S�T�SUh[T6WYSUV\S_oHrec Q�SUSUT ��WY}�h�kRS7�Ua\X[S�Z\^ N q �\N7( |)SUh�kRZPo��B�/kRS_};wnQ�SUSUT � a\�YX[ZAZ\r�h�a\WY}�XBh�k�S�X[S_aiT6��k
T�S_X6O���h*Z\^ QJSUSUT � a\}Mo$T�S_�Ua\�p�UO��Yaih[S_X,h�kRS Q�T�ZdVPWYoRSUT,Q�SUSUT ^�Z\T S_a\�6k rM�YZe�6f)^�T�Zn| � � h[Z ����a\X X�kRZ ��}
WY} ��air��Px��B��} h�k�WYX �Ua\X[S\w�WY}�oRSUQ�S_}�o�S_} h	Z\^ rM��ZP��f)T�SUh[T6WYSUVva\��|)SUh�kRZPo�XUweQ�SUSUT��GT�SUh[T6W�SUV\S_X a\�Y�yrM��ZP��fPX
^�T�Zn| Q�SUSUT �
aih air�ZnORh � ��X[S_� WY}~h[SUT�Via\�YX&��� }$h�k�WYXBS"!PQ�SUT6WY|)S_}~h�XUw ry��Ze�6feX	Z\^;QJSUSUT �
aiT�S/T�S_}�SU� S_o aih
sUz ��X[S_��Wp} h[SUT�Via\�YXUw~��k�WY��k$WYX S�)eO�a\�Mh[Z�rM��ZP��f$h�WY|)S � ���*��} h�kRS Z\h�kRSUT�k�a\}�o;w~h�kRZnX[S Z\^ Q�SUSUT �=oRZeS_X
}RZ\h<��k�a\}R�\SHo�O�T6WY}R� h�kRS)S"!eQ�SUT6Wp|)S_} h�X_wJh�kMaih<|)S_a\} Q�SUSUT � QMa\O�X[S_X�� aih��6kMWY}R��a |)S_o�WYa X[h[T6S_a\|8�
j X<a"T�S_X6O���hUw Q�SUSUT � Z\r�h�a\WY}�X�h�k�SHX[S_aiT6�6k T�S_X�O��Yh Z\^ Q�SUSUT � ^�Z\TAT�ZnO�}�o x a\X X�kRZd�7} WY} �gair �	&ew
��kMWY�6k ��Z\T�T�S_X[Q�Zn}�o�X	h[ZAh�kRS<* u��+* uAX[S_�0��" * u�
 u�� z�
 znu � �paih[SUT ��Zn}�o�WYh�W�Zn})Z\^ ��air��ys��	�/k�S_};wnQ�SUSUT �
a\�YX�Z�Z\r�h�a\WY}�X�h�kRS7X[S_aiT6�6kHT�S_X�O���h�Z\^JQ�SUSUT ��w a\}�o�h�k�S/Q�T�Z VeWYo�SUT�Q�SUSUT	^�Z\TBS_a\�6k$rM��ZP��f�WYXBoRSUh[SUT6|$WY}RS_o
a\X/X6kRZd��}"Wp} ��air�� *9�	��} h�kRS<�Ua\X[S<Z\^BN q |)SUh�kRZPo;wPQ�SUSUT �=X[S_�YS_��h�X�Q�SUSUT � a\X�h�kRS�QMT�ZdVPWYoRSUT Q�SUSUT
^�Z\T<a\�Y��rM��ZP��fPX�r�S_�Ua\O�X[S)W�h�h[T6W�S_X�h[Z"T�SUh[T�W�SUV\S)a rM��ZP��fba\X�^ a\X[h<a\X�Q�ZnX�X�WYrM��S�� ��} h�kRS)Z\h�kRSUT<kMa\}�o;w
WY} h�kRS��Ua\X[S Z\^�N7(�|)SUh�kRZPo;weh�aifeWY}���WY}~h[Z a\�U��ZnOM} h�h�kRS Q�ZnX�X�W�ryWY�YW�h cAZ\^ rM�YZe�6fHo�WYX�aiQ�Q�S_aiT6a\}M��S\w Q�SUSUT
� X[S_�YS_��h�XAQ�SUSUT �Ea\XAh�k�S$Q�T�Z VeWpoRSUT<^�Z\TAS_a\�6k4rM��ZP��ftS"!R��SUQ�h�^�Z\T rM��ZP��f ��� � �/k�WpX<WYX<r�S_�Ua\O�X�S$W�h
Z\r�h�a\Wp}�X�h�kRSHX[S_aiT��6k T6S_X�O���h�Z\^,QJSUSUT � S_aiT6�pW�SUT�h�k�a\} h�k�aih�Z\^,Q�SUSUT �=����} X�WY|HWp�YaiT�^�a\X�kMW�Zn};w;Q�SUSUT
�=Z\r�h�a\WY}�X X[S_aiT��6k"T�S_X6O���h�X aih�T�ZnO�}�o &�a\}�o"o�SUh[SUT6|HWY}RS_X a\}"aiQ�QMT�Z\Q�T6WYaih[S Q�T�Z VeWpoRSUT�Q�SUSUT,^�Z\T�S_a\�6k
rM�YZe�6f a\X7X�kRZd�7}"WY}���airMX&�Mu)a\}�o�-��

q W��nO�T�S_X*u�h�kRT6ZnOR�nk � WY�Y�pO�X[h[T6aih[S h�kRS�S"!PQ�SUT6WY|)S_}~h�a\�PT�S_X�O��Yh�XBWY}�h�kRS�air�ZdV\S7X���S_}�aiT6W�Z9� q W��nORT6S_X*u
a\}�o -�oRSUQMWp��h!.��vw:. � w�a\}�o . � ^�Z\T�S_a\�6k"ry��Ze�6f$WY} h�kRS��Ua\X[S�Z\^�N q a\}�o�N7( |HSUh�kRZeo w~T�S_X�QJS_��h�WYV\S_��c��
j X�X�kRZ ��} WY} h�kRS_X[S.#��nORT�S_X_w�N q a\}�o�N7( |HSUh�kRZeoMX,�Ua\} T6SUh[T6W�SUV\S�a\�Y�JrM��ZP��fPX WY} h�WY|)S rJS_�Ua\OMX[S�h�kRS
adVva\WY�pairM��S�rMa\}�oR�7WYoRh�k�X�^�T�Zn| r�Z\h�ktQ�T6ZdVPWYoRSUT�Q�SUSUT6X�S"!P��SUS_o h�kRSH|)S_o�WYa ��ZPo�WY}R� T6aih[SHo�O�T6WY}R� h�kRS
S"!PQ�SUT6WY|)S_}~h�X&� q ORT�h�k�SUT6|)Z\T�S\wJ� S #M}�o�h�k�aih�N q |)SUh�kRZPo�#M}�WpX�kRS_X�T�SUh[T�W�SUVeWp}R�)h�kRS��Ya\X[h/rM�YZe�6fywJW � S��
s � w�* x��Ys X[S_�<S_aiT6�YW�SUT/h�kMa\}�h�kRSAo�S_a\o��YWY}RS .��*��s � � ����}"h�kRSA��Zn}~h[T6aiT�c\w�WY} h�kRS �Ua\X[SAZ\^*N7( |)SUh�kRZPo;w
h�kRS�T�S_|$a\WY}�oRSUT h�WY|)S�WYX &A*9� x X�S_��� q W��nORT�S_X � a\}�o � o�SUQMWY��h*h�k�S T6S_��SUQ�h�W�Zn} T6aih[S�Z\^ Q�SUSUT �AwP��k�Wp�6k
WYX�|)S_a\X�ORT�S_o�r~c h���Q;o�O�|)Q � x\x ��WY} h�kRS �Ua\X[SAZ\^*N q a\}�o N7(=|HSUh�kRZeo w�T�S_X[Q�S_��h�W�V\S_��c�� � SAZ\rMX�SUT�V\S
h�k�aih)r�Z\h�k rM��ZP��f T�SUh[T6W�SUVia\� |)SUh�kRZPo�X��Ua\} T�SUh[T6W�SUV\S"a\�Y�,rM��ZP��fPX�WY} a\�U��Z\T6o�a\}���S"�7W�h�k h�k�S air�Z V\S
X���S_}MaiT6W�Z9� q O�T�h�kRSUT6|)Z\T6S\wR� S-#M}Mo h�k�aih/h�kRS�T�S_��SUQMh�W�Zn}"T6aih[S<WYX�X6�YW��nk~h���c ��Z � SUT�h�k�a\}"h�kRS<adVva\WY�pairM��S
rMa\}MoR��WYoRh�k o�ORS h[ZHh�kRS�Q�SUT�^�Z\T6|Ha\}���S��YWp|HW�h�aih�W�Zn} Z\^�� � ] (/S_}RZ9� � S�S"!eQ�S_��h�h�k�aih�h�k�WpX �naiQb�Ua\}
r�S�T�S_o�OM��S_o"r~c O�X�Wp}R��h�kRS�� |$�3� ] � s�� � WY}�X[h[S_a\o"Z\^�h�kRSA� � ] (/S_}�Z9�
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��}HX�ORryX[S_��h�W�Zn} *9�Ysiwe� S7X�kRZd�,S_oHr�Z\h�k N q |HSUh�kRZeo$a\}�o N7( |)SUh�kRZPo$��ZnO��Yo)a\�U��Zn|HQM�YWYX�kHT�SUh[T6W�SUVPWY}R�
a\�Y�JrM�YZe�6feX WY} h�WY|)S�O�}�oRSUT a\}"WYoRS_a\�JX�W�h�OMaih�W�Zn} ��kRSUT�S h�kRS�a_Via\WY�YairM�YS7rMa\}MoR��WYoRh�kMX*o�WYo }RZ\h��6k�a\}��\S
o�O�T6WY}R��h�kRS�S"!eQ�SUT6WY|HS_} h�X&� �7Zd�,SUV\SUT_w�WY}Ha\} a\��h�O�a\�JX�W�h�O�aih�W�Zn} w h�kRS a_Via\WY�YairM��S�rMa\}�oR��WpoRh�k��6k�a\}R�\S_X
o�O�T6WY}R� h�kRS�X[h[T�S_a\|HWY}���X[S_X6X�W�Zn} o�ORS h[Z)h�kRS�}RSUh��,Z\T�f ��Zn}R�\S_X[h�W�Zn}��Ua\OMX[S_o r~c rMa\��fe�\T�ZnO�}�o h[T�a�:$���
��} X�O���k a��Ua\X�S\wg�,SHS"!PQJS_��hAh�k�aih�N q |)SUh�k�Zeo;wg��k�WY��ktT�SUh[T6W�SUV\S_XArM��ZP��fPXAa\XA^�a\X[h a\X<Q�ZnX�X�W�ry��S\w;WYX
|)Z\T6S<S"�JS_��h�WYV\SAh�k�a\}bN ( |)SUh�kRZPo��

��} h�kMWYX�X�ORrMX�S_��h�W�Zn};w �,S$��Zn}�oMO���h<h�kRSH^�Zn�Y��Z ��WY}R��X6��S_}�aiT6W�Z�h[Z�SUVva\�YOMaih[S$h�kRSHS"��S_��h�W�V\S_}RS_X6XAZ\^
N q |)SUh�kRZPo�� j h h�kRS X[h�aiT�h,Z\^;h�kRS S"!eQ�SUT6WY|HS_} h�XUw~h�kRS7adVva\Wp�YairM��S/rya\}�oR��WYo�h�k)r�SUh��,SUS_}$Q�SUSUT�� a\}�o
Q�SUSUT � a\}�o r�SUh��,SUS_} Q�SUSUT � a\}�o Q�SUSUT � aiT6SHX[SUh<h[Z � z\z"fer�QMX�a\}Mo -iz\z"fer�QMXUw;T�S_X�QJS_��h�WYV\S_��c��
��} h�k�WpX<X���S_}�aiT6WYZRwgh�kRS$rM��ZP��f �YWYX[h�X<h�k�aihAQ�SUSUT � a\}�o Q�SUSUT � kMa_V\S oRZ�}RZ\h��6k�a\}R�\S o�ORT6Wp}R� h�kRS
S"!PQ�SUT6WY|)S_}~h�X&� ��kRS�X[S_aiT6��k T�S_X6O���h�X�Z\r�h�a\WY}�S_o aihHT�ZnOM}�o�X�siw/xew�a\}�o & aiT�S�X�kRZ ��} WY} �gairMX�� �
h�kRT6ZnOR�nk ��� j h T�ZnO�}�o siwRWY}�oRSUQ�S_}�oRS_}~h*Z\^ rM��ZP��fHT�SUh[T�W�SUVva\��|)SUh�k�Zeo�X_weQ�SUSUT��GT�SUh[T�W�SUV\S_X rM��ZP��f � 

^�T�Zn| Q�SUSUT � r�S_�Ua\O�X�S$W�h<Z\r�h�a\Wp}�X�h�kRS X[S_aiT6�6k4T�S_X�OM��h�Z\^ QJSUSUT � S_aiT6�YW�SUT<h�kMa\} h�k�aih Z\^,Q�SUSUT �=�
q Z\T�h�kRS ^�Zn�p��Zd��Wp}R�)rM��ZP��fPX/^�T�Zn| � � h[Z � � w�WY}"h�k�S �Ua\X[S�Z\^ N q |)SUh�k�Zeo;wMQJSUSUT��
X[S_��S_��h�X7Q�SUSUT �
a\X�h�kRS�Q�T6ZdVPWYoRSUT�h[Z T�SUh[T6W�SUV\S)h�kRS_| a\X�^ a\X[h[SUTAa\X�Q�ZnX�X�WYrM��S��<��} h�kRS�Z\h�kRSUT<k�a\}�o;w;WY}bh�kRS)�Ua\X[S)Z\^
N7( |)SUh�kRZPo;w�W�h<T�SUh[T6WYSUV\S_X<h�kRS_|+^�T�Zn|+Q�SUSUT � h�kMaihAWYXA|HZ\T�SHT�S_�YWpairM��S�h�k�a\} Q�SUSUT �,� �/kRS_};w�aih
T�ZnOM}�o xewPWY} h�kRS rJZ\h�k |)SUh�kRZPo�XUweQ�SUSUT��GT�SUh[T6W�SUV\S_X,rM��ZP��f�� ��^�T�Zn|�Q�SUSUT � rJS_�Ua\OMX[S7Z\^ h�kRS X6a\|)S
T�S_a\X�Zn}�aih/T�ZnOM}�ots�� ��SUT6S\w�� S oRSUQ�T�S_X�X h�k�S<a_Via\WY�YairM��S�rya\}�oR��WYo�h�k$r�SUh��,SUS_}�Q�SUSUT � a\}�o Q�SUSUT �
^�T�Zn| � z\z f~rMQMX�h[Z &iz\z fer�QMX aih -\u X[S_�iw;h�kMaih�WpXUwyQ�SUSUT�� oRSUh[S_��h�X<h�kRS rya\}�oR��WYo�h�k�oRSU�\T6a\oMaih�W�Zn}
o�O�T6WY}R� h�kRS�T�SUh[T6W�SUVia\��Z\^*rM�YZe�6f � 
�� ���/kRSUT�SU^�Z\T�S\w WY} h�kRS)�Ua\X[S$Z\^ N q |)SUh�kRZPo;w�Q�SUSUT � T�SUh[T6WYSUV\S_X
rM�YZe�6feX r�SUh��,SUS_}�����a\}Mo � 
���^�T�Zn|�Q�SUSUT � w h�k�S_} X���W�h��6k�S_X*h�kRS7Q�T�Z VeWYo�SUT Q�SUSUT,h[Z Q�SUSUT �G�7kRZnX[S
adVva\WY�pairM��S/rMa\}MoR��WYoRh�k)WpX -iz\z<fer�QMX��	��})h�kRS7��Zn}~h[T6aiT�c\wRWY}Hh�kRS7�Ua\X[S Z\^ N7( |)SUh�kRZPo;w Q�SUSUT ��f\SUSUQyX
h[ZHT6SUh[T6W�SUV\S�h�kRS<X�O��U��SUS_oMWY}R��rM��ZP��fPX ^�T6Zn| QJSUSUT �6� j h/T�ZnO�}Mo)&ew�Wp}�oRSUQ�S_}�oRS_}~h*Z\^�rM��ZP��f T�SUh[T6W�SUVia\�
|)SUh�k�Zeo�X_wnQ�SUSUT � h[T6W�S_XBh[Z<T6SUh[T6W�SUV\S�a\�Y��rM��ZP��fPXB^�T6Zn|
Q�SUSUT�� h�k�aih*WYXBh�k�S/Zn}���c�Q�T�Z VeWYo�SUTB^�Z\T	h�k�S_|8�
�7SUT�S\w*�,S"a\X�X�O�|HS h�k�aih�h�kRS"adVva\WY�pairM��S rMa\}�oR��WpoRh�k r�SUh��,SUS_} Q�SUSUT � a\}�o Q�SUSUT �+T�S_��ZdV\SUT�X)h[Z
� z\zbf~rMQMX<aih$s_uiz X[S_�iw�h�k�aih ��Z\T�T6S_X[Q�Zn}�o�X�h[Zbh�kRSHh�WY|)S$��kRS_} Q�SUSUT�� WYX<T�SUh[T6W�SUVPWY}R�"rM�YZe�6f � 
����
��}�h�kRS �Ua\X[S Z\^*N q |HSUh�kRZeo w�Q�SUSUT�� �Ua\}�T6SUh[T6W�SUV\S_X a\�Y�;rM��ZP��fPX�Wp}"h�WY|)S<rec"O�X�WY}��)h�kRS<T�S_|Ha\Wp}�oRSUT
h�WY|HS<a\�U�UO�| OM�Yaih[S_o�aih/h�kRS�QMT�SUVeWYZnO�X,T�ZnO�}�o�X,SUV\S_}���kRS_} h�kRS<adVva\WY�pairM��S�rMa\}�oR�7WYoRh�k WYX ^�aiT�r�S_��Z �
h�kRS |)S_o�WYa"��ZPo�WY}R� T6aih[S Z\^ uiz\z�f~rMQMX&� ��} h�k�S$��Zn} h[T�aiT�c\w�Wp}th�kRS$�Ua\X[SHZ\^�N7(�|)SUh�kRZPo;w Q�SUSUT��
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^ a\WY�YX h[ZHT6SUh[T6W�SUV\S<rM�YZe�6f�� 
���WY} h�WY|)S<oMORS�h[ZHh�kRSA�pa\��f Z\^gh�k�SAa_Via\WY�YairM�YS rya\}�oR��WYo�h�k��
q W��nO�T�S_X �/h�kRT�ZnOR�nk s_x�WY�p�YO�X[h[T6aih[SBh�k�S*S"!PQJSUT�WY|)S_}~h�a\�\T�S_X�O��Yh�X WY}<h�k�S air�ZdV\S,X���S_}�aiT6W�Z9� q W��nORT�S_X �

a\}�o"sUz�o�SUQMWY��h'.��vw2. � w a\}�o . � ^�Z\TBS_a\�6k)ry��Ze�6f WY} h�kRS/�Ua\X[S�Z\^;N q a\}�oHN7( |)SUh�kRZPo�XUwiT�S_X�QJS_��h�WYV\S_��c��
j X�X�kRZd�7}bWY} q W��9� �ewJQ�SUSUT � �Ua\}bT6SUh[T6W�SUV\S�a\�Y� rM�YZe�6feX WY}�h�Wp|)S WY}�h�kRS��Ua\X[S�Z\^ N q |)SUh�k�Zeo�����}
h�kRS)Z\h�k�SUTAk�a\}�o;wgWY} h�kRSH�Ua\X[SHZ\^/N7( |HSUh�kRZeo w W�h�^�a\Wp�YX h[Z�T�SUh[T6W�SUV\S)ry��Ze�6feX<^�T�Zn| � 
���h[Z � 
��)a\X
X�k�Zd��}tWY} q W��9��sUz%� ] SUSUT � �Ua\}�}RZ\h.#M}�o a\} c�Q�T�ZdVPWYoRSUT Q�SUSUT�^�Z\T�rM��ZP��f � 
���O�}~h�WY� h�k�S�oRS_a\oM�YWY}RS
. � ��s_u � ��Zn|HS_X&� j ��h�kRZnO��nk�h�kRSAadVva\Wp�YairM��S<rya\}�oR��WYo�h�k r�SUh � SUS_}bQ�SUSUT � a\}�o�Q�SUSUT � T�S_��Z V\SUT6X h[Z
� z\z fer�QMX aih)s_uiz X�S_�iw;QJSUSUT�� �Ua\}M}RZ\h�oRSUh[S_��h�W�h7r�S_�Ua\O�X�S h�kRSUT6S�WpX7}RZ o�aih�a h[T6a\}�X6|HWYX�X�WYZn}�^�T�Zn|
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