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LNM
OP�QRPRS'TVUXWP�Y%P�ZA[�\]PJ^�Y`_>Y%^ OP�Q�P�Y

a�b%ced PJ^NU�Pgf�Z a

U�Zihjh cAb ^NklP b P�m M P b m M Pon�p qsrAtAuvT wxm=^ cAy P b�zi{A{|z TVq {A} PJ^%ZA~���P�kv� b Zih M Y cA� ^ M P
Y%~�Q�[j��Zi^%~ c njY%Y`P�m=^%~ c n$�|��uA��h�Zi�AP�Y

�]���J�g�e�j�A�|� � nG^ M ~�Y�� cAb%� ��PX~�n>�|P�Y`^%~��|Zi^`PXnlPJ^�� cAb"� Q c kjP���Y�^ M Zi^RmJZAn y P�h c ^`P�n>^%~�ZA����_
P�QRh�� c _|P�k�~�n�^ M P�Y%~�Q�[j��Zi^%~ c n cA� Y%m M P�kj[j��~�nl�RZA��� cAb ~�^ M QRY �EcAb kj~�Y`^ b ~ y [l^`P�kvm c Q�h�[l^%~�nl�]Zihl�
h���~�mJZi^%~ c njY���� P�Y`PJP � ^ c klPJ�|P�� c hvZRQ c klP�� cA� L�¡ a m c QRQ�[jnj~�mJZi^%~ c nX� M ~�m M ~�Y y�c ^ MvM ~�� M �
��PJ�|P���ZAnjk b P�ZA��~�Y`^%~�mi� a¢b PJ��~ c [jY b P�Y`P�Z b m M � cAb%� Y#Y M c �	^ M Zi^#ZAmJmJ[ b Zi^`P�ZAnjk£�|� cAy ZA�CQ c klP���~�nl�
cA� ��~�klP=�¤Z b P�Z¥nlPJ^�� cAb"� YJ¦�Y%[jm M ZAY�^ M P � n>^`P b njPJ^J¦ � ZAm=P�Y�Z§n�[jQ y P b�cA� m M ZA����P�nj�|~�nl�v~�Y%Y"[lP�YJ�
¨�c �#PJ�sP b ¦©Y c Q�P��|� cAy ZA�¢Q c klP���Y cA�#� ZA~ b nlP�Y%YxZAnjk y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl�RP=\l~�Y`^J¦©ZAn�kªmJZAn y P
��~�n � ��~�^ M ^ M P y P M Zg��~ cAb�cA� L�¡ a ��«�Y"~�nl� y�c ^ M h b PJ��~ c [jY b P�Y%[���^%Y�ZAn�kGY"~�Q�[j��Zi^%~ c n­¬E��~�^ M
®x¯j° ¦l��P�Zi^`^`P�Q�hj^�^ c [jnjklP b Y`^%ZAnjkX^ M P�QRZAm b"c Y%m c h�~�m y P M Z4�>~ cAb±cA� L�¡ a m c QRQ�[jnj~�mJZi^%~ c njYJ�
� P�^ M P�n�h b"c h c Y`P�ZR�|� cAy ZA�,Q c klP�� cA� ^ M P�nlPJ^�� cAb%�]�²cAb ^ M P�³ b ~�kXh���Zi^ �²cAb Q��0� P´hCP b%�EcAb Q
h�Z b ^%~�ZA�
�iZA��~�kjZi^%~ c n cA� ^ M ~�YNQ c klP��©~�n�Y%~�Q�[j��Zi^%~ c n,� LNM P�Q c klP��©��P�ZAkjYN^ c ZAn�ZA��� cAb ~�^ M Q �EcAb
m c QRh�[l^%~�nl� y ZAnjkl��~�kj^ M �¤Y M Z b ~�nl�l� LNM ~�Y±ZA��� cAb ~�^ M QµmJZAn�^ M P�n y P�~�Q�h���P�Q�P�n>^`P�kXZAY�h�Z b ^ cA�
³ b ~�k]Zihjh���~�mJZi^%~ c n]Y"~�Q�[j��Zi^%~ c njY��,� P�h b%c ��~�klP�Y"[jm M ZAn�~�QRh���P�Q�P�n>^%Zi^%~ c n �²cAb ^ M P�¶C·²¸�¹�º$·²»
Y"~�Q�[j��Zi^%~ c n£^ csc � � ~�^J�
¼§½s¾$¿%À�Á �eÂ��A� � b ~�k�Zihjh���~�mJZi^%~ c n
¦lY%~�Q�[j��Zi^%~ c n,¦ L�¡ a Q c klP���~�nl�l¦ y ZAnjkl��~�^ M �¤Y M Z b ~�nj�l¦ � ZA~ b �
njP�Y%YJ¦ ¯ ~�Q]³ b ~�k
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���½ ����� �½ � ®�c [jY:n c [jY:~�n>^>WP b P�Y"Y c njY'~�mJ~�ZA[�\§Q c k OP���P�YxklP b WP�Y`P�ZA[�\ kj~�Y`h c nj~ y ��P�Y±h c [ b ��Z
Y"~�Q�[j��Zi^%~ c nRk��ÖZA��� cAb ~�^ M QRP�Yçk�� cAb k c njnjZAnjm=P�QRP�n<^#kjZAnjY���P:mJZAk b Pxkj[XmJZA��mJ[j�Ckj~�Y%^ b ~ y [#WPA� ®�c [�Y
m M P b m M c njYx[�nlPRQ c k#WP���~�Y%Zi^%~ c n kj[ h b%c ^ c m c ��P L'¡ a�� [j~0Y c ~�^ OZ���Z �Ec ~�Yx�|� cAy ZA��P§¬÷Zihjh b"c m M P
kjP M ZA[l^�nj~��sP�ZA[ ° PJ^ b WP�ZA��~�Y%^`PA� } P'h b WP�m=P�klP�n>^%Yç^ b Z4�eZA[�\ Q c n<^ b P�n<^#��Z´Y"~�Q�[j��Zi^%~ c n�h b WP�Y%~�Y`P�PJ^
�|� cAy ZA��PR[jn b WP�Y`P�ZA[ OZ	WP�m M P�����PRQ c njkj~�ZA��P�¬E^`P�� � [jP � n>^`P b nlPJ^ ° Y`P M P�[ b ^`P OZvklP n c Q yjb P�[jY`P�Y
k�~�� mJ[j��^>WP�Y�¦gQRZA~�Y � [�� c n�hCP�[l^ b Zih�h b%c m M P b L�¡ a klP�h���[jY%~�P�[ b Y
Q c k OP���P�Y,�|� cAy ZA[l\´klP�h�Z b ^%Zi�AP
WP � [j~�^%Z y ��PçklP y ZAn�klPçh�ZAY%Y%ZAn>^`PA���çn�[l^%~���~�Y%ZAn>^©��Z'Y%~�Q�[j��Zi^%~ c n�klP L�¡ a ¬÷Z4�|P�m �R¶ ° PJ^ OZ'�!�ÖZA~�klP
kjP�Y´WPJ^%[jklP�Y0h b WP�m=P�klP�n>^`P�YJ¦sn c [jY�P�Y"Y%Zg_ c njY0k��ÖZih b WP M P�njklP b ��PNm c Q�h cAb ^`P�Q�P�n>^¢QRZAm b%c Y"m c h�~ � [lP
kjP L'¡ a Y%[ b [jnjP'^ c h c � c �|~�P�� c mJZA��PA� ®�c [jY�P�nvk#WP�kj[j~�Y c n�Y¢P�njY%[�~�^`Px[jnXQ c k OP���Px�|� cAy ZA�Ch c [ b
��Z�h���Zi^`P �²cAb Q�P�³ b ~�k
� ®�c [�Y0�eZA��~�k c njY�m=P�Q c k OP���P�h�Z b ^%~�P�����P�Q�P�n>^©P�nRY"~�Q�[j��Zi^%~ c n
��"©PNQ c k OP���P
m c n�kj[j~�^ OZ'[jn�ZA��� cAb ~�^ M QRPçklPçh�Z b ^%Zi�AP±klP y ZAnjklP�h�ZAY%Y%ZAn>^`P � [j~|hCP�[l^�PJ^ b P±~�Q�h���P�QRP�n<^>WP¢k�ZAnjY
��P�Y±Y%~�Q�[j��Zi^`P�[ b Yçk��ÖZih�h���~�mJZi^%~ c n�Y#k�~�Y`^ b ~ y [çWPJP�YJ¦<m=P � [lP�n c [jYNZ4� c njY � ZA~�^±h c [ b ¶�·²¸�¹�º$·E»0�
# Á �g� ¿ �%$ �½ � Zihjh���~�mJZi^%~ c njY�kj~�Y b ~ y [çWPJP�YJ¦©Y"~�Q�[j��Zi^%~ c n
¦�Q c k#WP���~�Y%Zi^%~ c n b WP�Y`P�ZA[
¦0h�Z b ^%Zi�AP�klP
y ZAnjklP:h�ZAY%Y%ZAn>^`PA¦ ¯ ~�Q£³ b ~�k
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5 kl�iZAnjm=P�YR~�n M Z b kl�±Z b P�ZAnjk*Y cA� ^È�±Z b P�^`P�m M n c � c �|~�P�Y M Zg�sPXQ ZAklPv~�^�h c Y%Y%~ y ��P£^ c klPJh�� c _
h�Z b ZA����P���Zihjh���~�mJZi^%~ c njY c �sP b ~�njm b P�ZAY%~�nl�|��_v��Z b �APRY%PJ^ cA� kj~�Y`^ b ~ y [j^`P�k b P�Y c [ b m=P�YJ� � n h�Z b ^%~�m7�
[���Z b ¦©kj[jPR^ c ~�QRh b%c �|P�Q�P�n>^%Y:~�nª~�n>^`P b m c njnjP�m=^`P�k ^`P�m M n c � c �|~�P�YJ¦�~�^ M ZAY y P�m c QRP£h b ZAm=^%~�mJZA�
^ c kj~�Y`^ b ~ y [l^`P�Zihjh���~�mJZi^%~ c njY c nG~�njm b P�ZAY"~�nl�|��_§��~�klP���_ kj~�Y%^ b ~ y [l^`P�k Y`PJ^%Y cA�±b P�Y c [ b m=P�Y�6�^ M P
m c QRh�[l^%Zi^%~ c n � M ~�m M [jY%P�k ^ cvy PRm c n�7�nlP�k ^ c ZvY"~�nl�|��P�Y`_�Y`^`P�Q mJZAnªn c � y PRkj~�Y`^ b ~ y [l^`P�k
c �|P b � M Zi^ M ZAY y PJP�nv^`P b Q�P�k�ZAY±^ M P98 	��:./ ;�<#����,	�%/#��=(*�>���@? t ¦ S { A �
¡ c njY`P � [lP�n>^%��_A¦,nlPJ� b P�Y`P�Z b m M � cAb"� Y M Zg�|P �Ec mJ[jY%P�k c nªklPJ�sP�� c h�~�nl�XY%m M P�kj[j��~�nl�£ZA��� c �

b ~�^ M QRY �EcAb ³ b ~�k Zih�h���~�mJZi^%~ c n�YJ� LNM P�Y`P�ZA��� cAb ~�^ M QRY M Zg�|P�^ M P �Ec ��� c ��~�nj� cAyld P�m=^%~��sP�6B7�n�kj~�nl�
^ M P y P�Y`^NZAY%Y"~��|njQ�P�n>^ cA� Z�Y`PJ^ cA� �<#DC�
EC c n<^ c Z�Y`PJ^ cA� �'��C�	� "�'1+��C ¦j��~�^ M b P�Y`h�P�m=^±^ c Z��|~��|P�n
QRPJ^ b ~�mi�GF cAb ~�njY`^%ZAn�m=PA¦<Z�^È_>h�~�mJZA�l� c ZA�$~�Y�^ c Q ~�nj~�QR~IHJPNZihjh���~�mJZi^%~ c nRQRZ � P�Y`h�ZAn
¦s^ M Zi^�~�Y�^ M P
^%~�Q�P y PJ^È��PJP�n ^ M P y PJ�|~�njnj~�nl� cA� ^ M P)7 b Y`^x^%ZAY � ZAn�kª^ M PRP�n�k cA� ^ M P ��ZAY%^�^%ZAY � � � n ^ M ~�Y
m c n>^`P=\�^J¦jZ �<#DC�
 mJZAnXP�~�^ M P b±y P:Z�m c QRh�[l^%Zi^%~ c n cAb Z�^ b ZAnjY � P b ¦lZAnjkXZ �J�>C�	� "�K1>� ~�YçP�~�^ M P b Z
¡ a « cAb Z�nlPJ^�� cAb"� h�Zi^ M �LF cAb ~�n�Y`^%ZAnjm=P�^%ZAY � Y±mJZAn M Z4�|P ���M.;��%/����%/1��<�>C ZAnjkXZihjh���~�mJZi^%~ c njY
Z b P±^ M [�Y cA� ^`P�nRkjP�Y%m b ~ y P�k�ZAY } ~ b P�m=^ 5 m=_>mJ��~�m�³ b Zih M ¬ } 5 ³ ° � ¯ m M P�kj[���~�nl��Z } 5 ³ c nRZxY%PJ^
cA� k�~�Y`^ b ~ y [l^`P�k b P�Y c [ b m=P�Y#~�Y � n c ��n ^ c�y P ®'a � M Z b k
� � n � ZAm=^J¦lQ c Y`^ON b P���PJ�iZAn<^JP0Y"m M P�k�[j��~�nl�
h b%cAy ��P�QRY:Z b P ®�a � M Z b k
� 5 Y´Z b P�Y%[j��^J¦�Q c Y`^´Y%m M P�kj[���~�nl�]ZA��� cAb ~�^ M Q YxP�Q�h�� c _�Q �� "�+��C>���,1�C
^ c Zihjh b"c \l~�QRZi^`P�^ M P c hj^%~�QRZA�çY%m M P�kj[j��P�¬EPA�å�l�¥Y`PJP ? S z ¦ 3 AE° � LNM P�Y`P M P�[ b ~�Y`^%~�mJY M Z4�|P � c �
m c QRh���P=\l~�^È_]ZAnjk�mJZAn y P�[jY`P�kv~�n�h b ZAm=^%~�m=PA� ¨�c ��PJ�|P b ¦j~�^�~�YNZA��Q c Y`^�~�QRh c Y%Y"~ y ��P:^ c cAy ^%ZA~�n
ZAn>_�ZAnjZA��_>^%~�mJZA� b P�Y%[j��^Nm c njm=P b nj~�nj� ^ M P��AP�nlP b Zi^`P�k Y%m M P�kj[j��P�Y�� LNM P´m c Q�h�Z b ~�Y c n y PJ^���PJP�n
k�~SRCP b P�n<^ M P�[ b ~�Y`^%~�mJY�Q�[jY`^�^ M P�n y P´QRZAkjPx�>~�Z�P=\�hCP b ~�Q�P�n>^%Y�P�~�^ M P b�c nvZ b P�ZA�
h���Zi^ �²cAb Q cAb
~�n�Y%~�Q�[j��Zi^%~ c n,�
LNM P b P�Z b P�Q ZAn<_�ZAkl�iZAn>^%Zi�AP�Y'^ c [jY%P�Y%~�Q�[j��Zi^%~ c n b Zi^ M P b ^ M ZAn§^`P�Y`^%Y:~�n b P�ZA�©P�n>��~ b%c n��

QRP�n<^%Y��BF�~ b Y`^�^ M P�^%~�Q�P±nlPJP�kjP�k y _�P=\�hCP b ~�Q�P�n>^%Y c n�Z b P�ZA��P�n<��~ b%c n�Q�P�n>^,h b PJ�|P�n>^%Y�[jY �²b"c Q
m c n�kj[jm=^%~�nl��Z�Y"~��|nj~$7�mJZAn>^¢n�[jQ y P b�cA� P=\�h�P b ~�Q�P�n>^%YJ� ¯ P�m c njk
¦�[jY%~�nj� b P�ZA� b P�Y c [ b m=P�Y�QRZ � P�Y
~�^:k�~�� mJ[j��^�^ c P=\�h�� cAb P�ZX��~�kjP��iZ b ~�PJ^�_ cA�çb P�Y c [ b m=PRm c n;7j�|[ b Zi^%~ c njYJ� LNM ~ b k,¦CY%~�Q�[���Zi^%~ c njY
ZA��� c � �EcAb�b PJh�P�Zi^%Z y ~���~�^�_ � M ~�m M ~�YNZA��Q c Y`^�nlPJ�sP b h c Y"Y%~ y ��Px~�n b P�ZA�©kj~�Y%^ b ~ y [l^`P�k]m c Q�h�[j^%~�nl�
P�n>��~ b%c njQRP�n<^%Y�� LNM P�Y`PXm c njY%~�kjP b Zi^%~ c njY�Q c ^%~��iZi^`P�k ^ M P£P�Y`^%Z y ��~�Y M QRP�n<^ cA� ^ M P�¶C·²¸�¹�º$·²»
h b%ced P�m=^J� ¶�·E¸x¹�º$·²» h b"c ��~�klP�Y�Z ^ csc � � ~�^ �EcAb ^ M P�Y%~�Q�[j��Zi^%~ c n cA� ³ b ~�kGZihjh���~�mJZi^%~ c njY�~�n Z
��~�PJ� ^ c PJ�iZA��[jZi^`P�Y%m M P�kj[j��~�nj��ZA��� cAb ~�^ M QRYJ�

5 m b ~�^%~�mJZA�¢m c QRh c nlP�n>^ cA� Z§Y%~�Q�[j��Zi^ cAb´�²cAb ³ b ~�kªm c QRh�[l^%~�nl�§~�Yx^ M P %T�����
	��+
U�V	W����� �
¡ [ b%b P�n>^%��_¥¶�·E¸x¹�º$·²» c nj��_Xh b"c ��~�klP�Y�Z£Y%~�Q�h���P´njPJ^È� cAb%� Q c klP���� M ~�m M ~�Y'��~�QR~�^`P�kv~�nv^ M Zi^
~�^�k c P�Yxn c ^xZA��� c � �EcAb ^ M P b P�ZA��~�Y`^%~�m´Y%~�Q�[j��Zi^%~ c n cA� m c Q�h���P=\�nlPJ^È� cAb%� Y'Y%[jm M ZAYxZ4�eZA~���Z y ��P
~�n£³ b ~�k�m c QRh�[l^%~�nl�xh���Zi^ �²cAb QRYJ�¢w:[ b¢cAy�d P�m=^%~��|P�~�n�^ M ~�Y¢� cAb"� ~�Y¢^ c klPJ�|P�� c h,¦|�iZA��~�kjZi^`PA¦sZAn�k
~�Q�h���P�Q�P�n>^#ZRnlPJ� ¶C·²¸�¹�º$·²» nlPJ^�� cAb"� Q c klP��
� M ~�m M ZAkjk b P�Y%Y`P�Y�^ M P�Y`P���~�QR~�^%Zi^%~ c njYJ�
LNM ~�Y b PJh cAb ^�~�Y´Y%^ b [jm=^%[ b P�k ZAY �Ec ��� c ��YJ� � n ¯ P�m=^%~ c n S ¦��#P£~�n>^ b%c kj[�m=P�¶�·²¸�¹�º$·E»­ZAn�k

kjP�Y%m b ~ y P�~�^%Y'mJ[ b%b P�n>^�nlPJ^�� cAb%� Q c klP��Ð��� P M ~�� M ��~�� M ^NY%h�P�mJ~$7�mJY'��~�QR~�^%Zi^%~ c n�Y�ZAnjk¥^ M P b P y _

XBXµêZY [�\+]>^
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Q c ^%~��eZi^`P c [ b � cAb%� � � n ¯ P�m=^%~ c n z ¦<��P b PJ��~�PJ� b P���PJ�eZAn>^ b P�Y"[j��^%Y0Z4�eZA~���Z y ��P±~�n�^ M P�nlPJ^È� cAb%� �
~�nl�v��~�^`P b Zi^%[ b PA�
	#ZAY%P�k c n ^ M P�Y`P b P�Y%[j��^%YJ¦���P klPJ�|P�� c h Zv�|� cAy ZA�çnlPJ^�� cAb"� Q c klP�� �EcAb ^ M P
³ b ~�k¥h���Zi^ �EcAb Q ZAY%Y%[�QR~�nl�X^ M Zi^x^ M P£nlPJ^È� cAb%� h b%c ^ c m c �ç~�n [jY`PR~�Y L�¡ a � � n ¯ P�m=^%~ c n 3 ��P
h b P�Y`P�n>^0P=\>hCP b ~�QRP�n<^%ZA� b P�Y%[j��^%Y0m c n�kj[jm=^`P�kR��~�^ M ^ M P ����
�����º��G¶�·E¸�������
��©º ? S�r A � LNM P�Y`P
b P�Y%[j��^%Y
Z b P � PJ_:^ cNyCc ^ M ^ M Pç~�njY`^%ZAn>^%~�Zi^%~ c n:ZAnjk´^ M P¢�iZA��~�kjZi^%~ c n cA�>c [ b nlPJ� njPJ^È� cAb%� Q c kjP��Ð�
� n h�Z b ^%~�mJ[j��Z b ¦©��P �Ec mJ[�Y cA��� #�%/���G�,��� Q�� C Q #��+� %�� h b%c h�P b ^%~�P�Y cA� ^ M P£nlPJ^�� cAb%� � ¯ P�m=^%~ c n q
h b P�Y`P�n>^%Y�ZAn�P �£mJ~�P�n>^�ZA��� cAb ~�^ M Q � M ~�m M ~�Q�h���P�Q�P�n>^%Y©^ M P±Zihjh b%c h b ~�Zi^`P y ZAn�kl��~�kl^ M �¤Y M Z b ~�nj�
h b%c h�P b ^%~�P�YxZAY´kj~�m=^%Zi^`P�k y _ c [ b Q c kjP��Ð�R� P£ZA��Y c klP�Y%m b ~ y P M c � ^ M ~�Y�ZA��� cAb ~�^ M Q ~�Y�~�n>^`P=�
� b Zi^`P�k§��~�^ M ^ M P ¶�·E¸x¹�º$·²» Y cA� ^���Z b PA� F�~�njZA����_A¦ ¯ P�m=^%~ c n r m c njmJ��[jkjP�Y�^ M ~�Y b PJh cAb ^'��~�^ M Z
Y"[jQRQRZ b _ cA� ZAmJm c QRh���~�Y M Q�P�n>^%Y#ZAn�k�h�P b Y`h�P�m=^%~��|P�Y �²cAb�� [l^%[ b P:� cAb"� �

� ���"� )�
,�%�

¶C·²¸�¹�º$·²» ~�Y�Z]^ csc � � ~�^ �EcAb Y%~�Q�[j��Zi^%~ c n cA� Zihjh���~�mJZi^%~ c n�Y%m M P�kj[���~�nl� c n ^ M PR³ b ~�k�P�n>��~ b%c n��
QRP�n<^�¬ ? r AE° � � ^ ~�Y£[jY`P � [j��^ c Y%^%[jkl_G^ M P y P M Zg��~ cAbRcA� Z Y%m M P�kj[j��~�nj�¥ZA��� cAb ~�^ M Q ��~�^ M c [l^
� b ~�^%~�nl�X~�^%Y c ��nªY"~�Q�[j��Zi^ cAb � � ^�h b%c �>~�klP�Y:ZA����^ M PR^ c<c ��Y´nlP�m=P�Y"Y%Z b _ ^ c Y%m M P�kj[j��P�^%ZAY � Y c n
M c Y`^%Yv¬ �²cAb m c QRh�[l^%Zi^%~ c njZA�#^%ZAY � Y °�cAb ��~�n � Y]¬ �²cAb ^ b ZAnjY � P b Y ° ¦�Y`PJ^RkjPJh�P�njkjP�njmJ~�P�Y y PJ^���PJP�n
^%ZAY � YJ¦jZAn�kvY%~�Q�[j��Zi^`P'^ M P´Zih�h���~�mJZi^%~ c n,�
 �!" #%$'&)(�*+&-,/.0&2143�5�68793�:;.�<

¶C·²¸�¹�º$·²»]Q c klP���Y�nlPJ^È� cAb%� Y,ZAY�P�njY`P�Q y ��P cA� % �����
	��+
 � � %;
�C ����ZAm M nlPJ^È� cAb%� ��~�n � ~�Y©m M Z b ZAm7�
^`P b ~$HJP�k y _�Z � #�� ��%/1>= ¬÷~�n Y%P�m c njkjY ° ZAnjk Z@? #�%/���G�,��� Q ¬÷~�n y _<^`P�Y�h�P b Y`P�m c njk ° � 5 Y%Y%[�QR~�nl�
Z Y%~�nl�|��P'^ b ZAnjY � P bNcA�;AGy _>^`P�YJ¦l^ M P´kj[ b Zi^%~ c n cA� ^ M Zi^±^ b ZAnjY � P bNc nvZ nlPJ^È� cAb%� ��~�n � ¦�B´¦j~�Y�6

BDC "�Zi^`P�njm=_�E A
	�ZAnjkl��~�kj^ M

"�Zi^`P�njm=_�ZAn�k y ZAnjkl��~�kl^ M �iZA��[lP�Y �EcAb P�ZAm M ��~�n � mJZAn y P±m c njY%^%ZAn<^J¦ cAb ^%~�Q�P=�Ê�eZ b _>~�nj�'ZAmJm cAb kl�
~�nl� ^ c ���'#21+��C � L b ZAm=P�YxZ b P�P�~�^ M P b �AP�nlP b Zi^`P�k Z b ^%~$7�mJ~�ZA����_ cAb Q�P�ZAY"[ b P�k c n b P�ZA��njPJ^È� cAb%� Y
¬EPA�å�l� ® � ¯ ? S�t ¦ S�u A ^ b ZAm=P�Y ° �
¶�·²¸�¹�º$·E» h b%c ��~�klP�Yç^ M b PJPxQ c kjP�Y �²cAb Q�[���^%~�h���P�^ b ZAnjY � P b Y#^ c m c �ÊP=\�~�Y`^�Z�nlPJ^�� cAb%� ��~�n � 6

� % 	��'����� ¦ 	� "�V	'� 	��'����� ¦:ZAnjk ��� � �9C+� �,1+�J� � L�M PU7 b Y`^ ^�� c Q c klP�YXZ b P Y`P � [jP�n<^%~�ZA�Ð¦±~Ð�åPA�
P�ZAm M ^ b ZAnjY � P b [jY%P�Y�^ M Pv��~�n � P=\lmJ��[jY"~��|P���_ �Eb%c Q y PJ�|~�njnj~�nl�¥^ c P�njk
� � n ^ M P 7 b Y`^�Q c kjPA¦
^ b ZAnjY � P b Y c mJmJ[ b ~�nv^ M P cAb klP b ^ M PJ_���P b P´Y%m M P�kj[j��P�k c nv^ M P���~�n � ¬�F � F�w ° � � n�^ M P�Y`P�m c n�k
Q c klPA¦±Zª^ b ZAnjY � P b mJZAn­Y%^%Z b ^ P=\�P�mJ[l^%~ c n ~ � ~�^ ~�Y b P�ZAkj_ ZAn�k­~ � ZA���±^ b ZAn�Y � P b YRh b PJ��~ c [jY"��_
Y"m M P�k�[j��P�k y P �²cAb P�~�^'Z b P�n c ^ b P�ZAkl_ ¬EPA�å�l�:kj[lP�^ c kjPJh�P�njkjP�njmJ~�P�Y c n§^%ZAY � Y�^ M Zi^ M Z4�|P�n c ^
_sPJ^çm c Q�h���PJ^`P�k ° � LNM PN^ M ~ b kRQ c klP�ZA��� c ��Y¢^ b ZAnjY � P b Y¢^ c Y M Z b P�^ M P y ZAnjkl��~�kj^ M cA� ^ M P���~�n � 6
y ZAnjkl��~�kj^ M ~�Y�ZA��� c mJZi^`P�k � ZA~ b ��_RZAQ c nl��ZA���C^ M P'^ b ZAnjY � P b YJ� � n c ^ M P b � cAb kjYJ¦�~ ��F ^ b ZAnjY � P b Y

éHG X©éJI
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Z b P�P=\�P�mJ[l^%~�nl� c n§Z]��~�n �]cA�0y ZAnjkl��~�kj^ M����������
	�����
 ¦CP�ZAm M ^ b ZAnjY � P b P=\�hCP b ~�P�njm=P�Y'Z£k�Zi^%Z
^ b ZAnjY%QR~�Y"Y%~ c n b Zi^`P�P � [jZA�
^ c ���������
	�����
�� F �

 �!�� ������� &)( &�� 3+*���3�� &� ;. 793�:;.�<

L�M P�nlPJ^È� cAb%� Q c klP���mJ[ b%b P�n>^%��_v[jY%P�k ~�n ¶�·²¸�¹�º$·E» ~�Y:Y`^ b ZA~�� M ^ �EcAb �±Z b k¥ZAnjk M ZAY:^ M PRZAk��
�iZAn>^%Zi�AP cA�:b P � [j~ b ~�nj�¥��~�^`^%��P�m c Q�h�[l^%Zi^%~ c n,¦�P�njZ y ��P � ZAY`^£Y%~�Q�[j��Zi^%~ c n�YJ� ¨�c �#PJ�sP b ¦ç~�^ M ZAY
Y%PJ�|P b ZA��Y M cAb ^%m c QR~�nl�|Y yCc ^ M ~�n�^`P b QRY cA� [jY"Z y ~���~�^�_£ZAn�k cA��b P�ZA��~�Y%Qv¦�� M ~�m M �#P b PJ��~�PJ� ~�n
^ M ~�Y±Y`P�m=^%~ c n
�
� n]~�^%Y#mJ[ b%b P�n>^�~�n�mJZ b njZi^%~ c n
¦�¶�·²¸�¹�º$·E» k c P�Y�n c ^#h b%c ��~�klP�ZAnXZ y Y`^ b ZAm=^%~ c n �EcAb �K	� "��� %�� �

� n c ^ M P b � cAb kjYJ¦>^ M P b Px~�Y�n c�y [�~���^à�¤~�n � P�Zi^%[ b P�Y�^ c Y%h�P�mJ~ � _R^ M Zi^NZ�^ b ZAn�Y � P b nlPJP�kX^ c��Ec ��� c �
Z�Y`P � [lP�njm=P cA� nlPJ^È� cAb%� ��~�n � Y���³ b ~�k Zihjh���~�mJZi^%~ c njY¢[�Y%[jZA����_�[l^%~���~$HJP±P�njY`P�Q y ��P�Y cA�
b P�Y c [ b m=P�Y
^ M Zi^�Y%h�ZAn£Y%PJ�|P b ZA�$Y%[ y �¤njPJ^È� cAb%� Y�¬EPA�å�l��~�njY`^%~�^%[l^%~ c njY ° ¦sZA���$Y%[ y �¤nlPJ^�� cAb"� Y y P�~�nj��m c njnlP�m=^`P�k
��~�Z���~�klP=�¤Z b P�Z�nlPJ^È� cAb%� YJ� � Y%[�m M Z§Y`PJ^`^%~�nl�l¦0Q c Y`^�k�Zi^%Z�^ b ZAn�Y � P b Y c mJmJ[ b�c �|P b Q�[j��^%~�h���P
njPJ^È� cAb%� ��~�n � YJ� L�M P b P �EcAb PA¦±~�^ ~�YRnjP�m=P�Y%Y%Z b _*^ c Y%~�Q�[j��Zi^`PX^ M P b%c [l^%~�nl� cA� ^ b ZAnjY � P b Y �EcAb
~�njm b P�ZAY`P�k b P�ZA��~�Y%Q��
� n�^ M PNmJ[ b"b P�n>^¢¶�·E¸x¹�º$·²»v~�Q�h���P�Q�P�n>^%Zi^%~ c n,¦ b%c [l^%~�nl�'mJZAn y P±~�Q�h���P�Q�P�n>^`P�k´Zi^0^ M PN[�Y`P b

��PJ�|P��$ZAYNZ�m M ZA~�n cA� klPJhCP�njklP�n>^�^ b ZAnjY � P b Y#^ M Zi^NZ b P�P�ZAm M Y"m M P�k�[j��P�k c n�Z�nlPJ^�� cAb"� ��~�n � ~�n
Z b%c [l^`PA� ¨�c ��PJ�|P b ¦<^ M ~�Y0h���ZAm=P�Y�Z M P�Zg�>_ y [ b klP�n c n ^ M Px¶�·²¸�¹�º$·E»¥[jY`P b � Fj[ b ^ M P b Q cAb PA¦>~�^
~�Q�h���P�Q�P�n>^%YNZ C��<	��'� � #�%/� � ��	��>�
#��'� h c ��~�m=_�ZAY'P�ZAm M ^ b ZAnjY � P b ~�n�^ M P�m M ZA~�n¥mJZAn Y`^%Z b ^ c nj��_
� M P�n]^ M P:h b PJ��~ c [jYç^ b ZAnjY � P b ZAY±m c Q�h���PJ^`P�k
� ¡ ��P�Z b ��_�^ M ~�Yç~�Y#P=\�^ b P�Q�P���_][jn b P�ZA��~�Y`^%~�m±� M P�n
m c QRh�Z b P�k�^ cRb P�ZA� b%c [l^`P b Y±ZAn�kvnlPJ^�� cAb"� YJ�
w:nlP�Zihjh b%c ZAm M m c [j��k y P �²cAb ^ M Pç[�Y`P b ^ c Y`PJ�|Q�P�n>^©P�ZAm M ^ b ZAnjY � P b ~�n>^ c ."#�1�
��W� C ¬E^ M P b P y _

m b P�Zi^%~�nl��QRZAn>_R~�njkj~���~�kj[�ZA� y [l^ç~�n<^`P b klPJhCP�njklP�n>^¢^ b ZAn�Y � P b Y ° ~�n cAb kjP b ^ c ZA��� c �	h�~�hCP���~�nj~�nj�
cA� m c QRQ�[jnj~�mJZi^%~ c njYJ� LNM ~�Y�h���ZAm=P�Y0PJ�|P�nRQ cAb P y [ b klP�n c n�^ M P�[jY`P b ¦|ZAn�k b P � [j~ b P�Y0k b ZAQRZi^à�
~�mJZA����_ Q cAb PXm c Q�h�[l^%Zi^%~ c n�Y�ZAnjk Q�P�Q cAb _A¦ b P�njklP b ~�nj��^ M P]Y"~�Q�[j��Zi^%~ c n ^%~�QRP h b%c M ~ y ~�^%~��sPA�
5 ��^ M c [j� M ^ M ~�YNm c [���k y P�k c nlP´��~�^ M ~�n§¶�·E¸x¹�º$·²»¢¦�~�^�~�Y b Zi^ M P b m c n<^ b Z b _X^ c ^ M P�h b%ced P�m=^ �ÖY
h M ~�� c Y c h M _T6,^ M Px� c ZA��~�Y#^ cR� PJPJhvY%~�Q�[���Zi^%~ c njY � ZAY`^NZAn�k�Y%~�Q�h���P �EcAb ^ M Pxh�[ b h c Y`P cA� Y%~�Q�[��
��Zi^%~ c n ³ b ~�k�m c QRh�[l^%~�nl�xZihjh���~�mJZi^%~ c njY�� � � h�ZAm � PJ^à�¤��PJ�|P��lY"~�Q�[j��Zi^%~ c n�~�Y b P � [j~ b P�k,¦e^ M P�n�^ csc ��Y
��~ � P'^ M P ® PJ^È� cAb%��¯ ~�Q�[j��Zi^ cAb ¬ ®x¯j° ? S�r A Y M c [j��k y P�[�Y`P�k
�

5 n c ^ M P b ��~�QR~�^%Zi^%~ c n cA� ^ M P�¶�·²¸�¹�º$·E» nlPJ^�� cAb"� Q c klP��$~�Yç^ M Zi^�~�^#h b%c �>~�kjP�Y c nj��_Rn�ZA~��|P
y ZAnjkl��~�kj^ M �¤Y M Z b ~�nl�]mJZih�Z y ~���~�^%~�P�YJ� 5 Y�klP�Y%m b ~ y P�k ~�n ¯ P�m=^%~ c n Si��S ¦�¶�·²¸�¹�º$·E» mJZAnG~�Q�h���P=�
QRP�n<^ � ZA~ b Y M Z b ~�nl� cA��y ZAnjkl��~�kl^ M ZAQ c nl�R^ b ZAn�Y � P b Y c n�ZR��~�n � � LNM ~�Y�mJZAn y P d [�Y`^%~$7jP�k �EcAb
Z Y%~�nl�|��Px� c mJZA� �¤Z b P�Z£��~�n � ¦ y [l^N~�Y � n c ��nX^ cRy P´[jn b P�ZA��~�Y`^%~�m'� M P�n�Q�[���^%~�h���P'��~�n � Y±Z b P´[�Y`P�k
y _�Q�[j��^%~�h���Px^ b ZAn�Y � P b YJ� 5 b P�ZAY c n ~�Y�^ M Zi^�Z]^ b ZAnjY � P b ^ M Zi^�[jY`P�Y:Q�[j��^%~�h���P���~�n � Y'ZAm M ~�PJ�|P�Y
ZAn c �|P b ZA���©^ b ZAnjY � P b'b Zi^`P�P � [jZA��^ c ^ M Zi^ c n ~�^%Y � 	2�,���$��%T�J1�
�C�� � %;
 � LNM P�mJ[ b%b P�n>^�¶C·²¸�¹�º$·²»
~�Q�h���P�Q�P�n>^%Zi^%~ c n]k c P�Y�n c ^NQRZ � P´~�^�h c Y"Y%~ y ��P:^ c Y"~�Q�[j��Zi^`P:Y%[jm M y P M Z4��~ cAb YJ�

XBXµêZY [�\+]>^
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� n§Y%[jQRQRZ b _A¦�Y%~�Q�[j��Zi^%~�nl��^ M P b%c [j^%~�nl� cA� ^ b ZAnjY � P b Y c �sP b Q�[j��^%~�h���Px��~�n � Y±~�Y�njP�m=P�Y%Y%Z b _
�EcAb�b P�ZA��~�Y`^%~�m'³ b ~�kRZih�h���~�mJZi^%~ c n Y%~�Q�[j��Zi^%~ c n,� � ^ b P � [j~ b P�Y b P�ZA��~�Y`^%~�m±Y"~�Q�[j��Zi^%~ c n cA� Z�^ b ZAnjY � P b
c mJmJ[ b%b ~�nl� c n�Q�[j��^%~�h���P���~�n � YJ¦�ZAn�k�Y%~�Q�[j��Zi^%~ c n cA� n c n��Ê^ b ~��>~�ZA� y ZAnjkj��~�kl^ M Y M Z b ~�nl� y P M Z4��~ cAb
ZAQ c nl� kj~SR$P b P�n>^�^ b ZAnjY � P b YJ� LNM P�mJ[ b%b P�n<^'¶�·E¸x¹�º$·²» ~�Q�h���P�Q�P�n>^%Zi^%~ c n � ZA����Y±Y M cAb ^N~�nX^ M Zi^
~�^�k c P�Y n c ^�h b%c �>~�kjP]Zihjh b%c h b ~�Zi^`PX�±Z4_>Y�^ c Y`hCP�mJ~ � _ ^ b ZAnjY � P b�b%c [l^%~�nl�l¦çk c P�Y£n c ^RQ c kjP��
Q�[j��^%~�h���P=�¤��~�n � ^ b ZAnjY � P b Y�ZAkjP � [jZi^`P���_A¦çZAnjk*~�QRh���P�Q�P�n>^%Y c n���_ Y%~�QRh���~�Y`^%~�mRZAnjk*[jn b P�ZA��~�Y`^%~�m
y ZAnjkl��~�kj^ M �¤Y M Z b ~�nl� y P M Zg��~ cAb YJ�

 �!�� ������.�� &��
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L�M P cAy�d P�m=^%~��|P cA� ^ M ~�Yç� cAb%� ~�Yç^ c ZAk�k b P�Y%Yç^ M P:��~�QR~�^%Zi^%~ c njY¢~�klP�n>^%~$7�P�k�~�n ¯ P�m=^%~ c n Si� z ��� P
ZAm M ~�PJ�sP'^ M ~�Y y _]klPJ�|P�� c h�~�nl��Z b ZAkj~�mJZA����_RnlPJ�o¶�·E¸x¹�º$·²»ªnjPJ^È� cAb%� Q c klP��
ZAn�k y _£P=\>^`P�n�k��
~�nl��^ M P�¶�·²¸�¹�º$·E»,~�Q�h���P�Q�P�n>^%Zi^%~ c n]ZAnjk 5 a � �jf cAb P�Y`hCP�mJ~$7�mJZA����_A¦>^ M ~�Y#� cAb"� h b%c ��~�klP�Yç^ M P
�Ec ��� c ��~�nj��mJZih�Z y ~���~�^%~�P�Y�6

Si� 5 k�kj~�^%~ c n cA� ZAn�Z y Y`^ b ZAm=^%~ c n �EcAbNb%c [l^%~�nj� cA� ^ b ZAnjY � P b Y c n§Q�[j��^%~�h���P���~�n � Y��

z ��f c klP���~�nj� cA� ^ M P L�¡ a h b%c ^ c m c �N¬÷ZAYx~�^x~�Y�^ M P�Q c Y`^xm c QRQ c nj��_�[jY`P�k �EcAb ^ b ZAnjY � P b
cA� k�Zi^%ZR~�n�³ b ~�k�Zihjh���~�mJZi^%~ c njY ° �

3 � � QRh���P�Q�P�n>^%Zi^%~ c n cA�#b P�ZA��~�Y`^%~�m�^ b ZAnjY � P bxy P M Z4��~ cAbxcA� ZAn ~�njkj~���~�kj[�ZA�
^ b ZAnjY � P b ZAm b%c Y%Y
Q�[j��^%~�h���P���~�n � Y:¬EPA�å�l��^%Z � ~�nl�R~�n>^ c ZAmJm c [jn>^ yCc ^`^%��P�nlP�m � ��~�n � Y ° �

ql� � QRh���P�Q�P�n>^%Zi^%~ c n cA�jb P�ZA��~�Y%^%~�m y ZAn�kl��~�kl^ M �¤Y M Z b ~�nj�çh b"c h�P b ^%~�P�Y�ZAQ c nl��^ b ZAnjY � P b Y©^ M Zi^
m c Q�hCPJ^`P �EcAb nlPJ^�� cAb"� ��~�n � Y��

r>� " c �om c Q�h�[l^%Zi^%~ c n m c Y`^�6 c [ b � c ZA�0~�Y'^ cX� PJPJh ^ M P�Y%ZAQ�P b Zi^%~ c]cA� Y"~�Q�[j��Zi^%~ c n�^%~�Q�P
^ c Y%~�Q�[j��Zi^`P�k£^%~�Q�P�ZAY±^ M Zi^ cA� ^ M P´mJ[ b%b P�n>^�¶C·²¸�¹�º$·²» Y cA� ^È�±Z b PA�

� n cAb klP b ^ c ZAm M ~�PJ�sPN^ M P�Y`P'� c ZA��YJ¦���P�Z b P:Y`PJP � ~�nl��Z�Q c klP���^ M Zi^#ZA��� c �	[jYç^ c m c Q�h�[l^`P
^ M P y ZAnjkl��~�kl^ M [�Y%Zi�AP cA� ZA���0Y%~�Q�[j��Zi^`P�k¥^ b ZAn�Y � P b Y c �|P b Z b"y ~�^ b Z b _¥nlPJ^�� cAb"� ^ c h c � c �A_ Zi^
^ M P ���$	 � #�� ��PJ�|P��Ê¦�^ M Zi^'~�Y���~�^ M c [l^�Y"~�Q�[j��Zi^%~�nl��^ M P�~�njkj~��>~�k�[jZA� y P M Z4�>~ cAb�cA� P�ZAm M ^ b ZAnjY � P b
ZAn�kv��~�n � ~�n�^ M P´Y%_>Y`^`P�Qv� LNM P c n���_£~�n �²cAb Q Zi^%~ c nX^ M Zi^N��P�mJZAn�[�Y`P´Z b P�6:¬÷~ ° ^ M P�^ c h c � c �A_
cA� ^ M P�nlPJ^È� cAb%� �'¬÷~�~ ° ^ M P�m M Z b ZAm=^`P b ~�Y`^%~�mJY cA� P�ZAm M ��~�n � ¬÷~Ð�åPA� y ZAn�kl��~�kl^ M ZAnjkG��Zi^`P�njm=_ ° �
¬÷~�~�~ ° ^ M P�Y%PJ^ cA� hCP�njkj~�nl��^ b ZAnjY � P b YNZAnjk �²cAb P�ZAm M ^ b ZAnjY � P b Y±^ M P�ZAQ c [jn>^ cA� k�Zi^%Z ZAnjk�^ M P
b"c [l^`Px^ cRy P´[jY`P�k
�

éHG X©éJI



���������
	���
���	���������	��������! "�$#�����	�%&	'�)(*�+�,�-�*.�./�0�,1�#2����	�% �

� � �����ç�"�"&������	� ���0�>� ��

� �

� P �²c mJ[jY c n ^ M P L�¡ a h b%c ^ c m c � y P�mJZA[jY%P ~�^x~�Y:Q c Y`^�m c QRQ c nj��_§[�Y`P�k �²cAb m c Q Q�[�nj~�mJZe�
^%~ c n ~�nGmJ[ b%b P�n<^�³ b ~�k Zihjh���~�mJZi^%~ c njYJ�§� cAb%� Y�~�n ^ M PXnlPJ^�� cAb%� ~�nl����~�^`P b Zi^%[ b P ^ M Zi^�^ b _ ^ c
[�njklP b Y`^%ZAn�k]ZAn�k�Q c klP��,^ M P y P M Zg��~ cAb±cA� L�¡ a­� ZA���$~�n>^ c ^�� c mJZi^`PJ� cAb ~�P�Y�6

Si� 5 n�[jQ y P b£cA� P�R cAb ^%Y�h b%c h c Y`P Q c klP���Y �EcAb ^ M P �|� cAy ZA�R¬÷QRZAm b"c Y%m c h�~�m ° Y M Zih�P cA�
L�¡ a ^ b Z � m�ZAnjk¥� c ZAk c n¥^ M P � n>^`P b nlPJ^J¦CZAnjk¥^ b _�^ c [jnjklP b Y%^%ZAnjk M c � ^ M Zi^�^ b Z �£m
~�Y±~�Q�h�ZAm=^`P�k y _ � n<^`P b nlPJ^±Zihjh���~�mJZi^%~ c njYx¬EPA�å�l��� P y ^ b Z � m ° �

z � 5 ^çZ�� c ��P b ��PJ�|P��Ê¦sQRZAn>_RZA[l^ M cAb Y M Z4�|PNh b"c h c Y`P�k]Q c klP���Y �²cAb ^ M P y P M Z4�>~ cAb�cA� L�¡ a
m c njnlP�m=^%~ c n�Yç¬÷QR~�m b"c Y%m c h�~�m y P M Z4�>~ cAb=° � LNM P�Y%P¢Q c klP���Y,^�_<h�~�mJZA����_�[�Y`P¢QRZAn>_:�eZ b ~�Z y ��P�Y
¬EPA�å�l�çh�ZAm � PJ^N� c Y%YJ¦jm c nl�AP�Y`^%~ c nv��~�n�k c � Y%~IHJP ° ¦jZ b P��|P b _XY c h M ~�Y`^%~�mJZi^`P�k
� L�M PJ_]Q Z � P
~�^�h c Y%Y"~ y ��P¢^ c QRZ � P�Z'm c njnlP�m=^%~ c n y PJ^��#PJP�n L�¡ a§y P M Z4�>~ cAb ZAn�k´^ M P cAb PJ^%~�mJZA��Q c klP���Y
cA��b P�Y c [ b m=P´ZA��� c mJZi^%~ c n ��#�� �>%T�>C+C �

	 c ^ M Zihjh b"c ZAm M P�Y�h b%c ��~�klPx[jY���~�^ M h b P�mJ~ c [jY�~�njY%~�� M ^%Y�^ M Zi^��#P�[jY`P �EcAb klPJ�|P�� c h�~�nl��Z
Y"~�Q�h���P'ZAnjk M ~�� M �¤��PJ�|P���Q c klP�� cA� L�¡ a m c njnlP�m=^%~ c njY �²cAb ^ M PxY%~�Q�[���Zi^%~ c n cA� ³ b ~�k£Zihjh���~�mJZe�
^%~ c njYJ�

��!" , .0&>1 3�5 6�
 3
� 3 < 3
���8(�* :��/.�&�.�5 3
��.�* . � &��

¯ ~�Q�[j��Zi^%~�nl� � n>^`P b nlPJ^�^ b Z � mX~�Y � n c ��n ^ c y P�ZAnGP=\>^ b P�Q�P���_ m M ZA����P�nj�|~�nl�vh b"cAy ��P�Q ^ M Zi^
��~����
h b"cAy Z y ��_�nlPJ�|P b'y P�P�n>^%~ b P���_ y P�Y c ���|P�k ? � A � F�~ b Y`^ cA� ZA���Ð¦ � n>^`P b nlPJ^'^ c h c � c �A_§~�Y��|P b _
k�~�� mJ[j��^'^ c Y`^%[�kl_ y P�mJZA[jY`P ¬÷~ ° ��PR��ZAm � h b P�mJ~�Y`P�~�n �EcAb QRZi^%~ c n Z yCc [l^´~�^J¦�ZAnjk­¬÷~�~ ° ~�^�~�Yx~�n
m c n�Y`^%ZAn>^NPJ� c ��[l^%~ c n
� � n�klPJP�k
¦ � n>^`P b njPJ^±^ b Z � mx� b%c ��Y±P=\�h c nlP�n>^%~�ZA����_A¦lZAnjk�^ M P � n>^`P b njPJ^N~�Y
P�nj�|~�nlPJP b P�k y _ m c Q�hCPJ^%~�nl��P�n>^%~�^%~�P�Y#� M c Z b P cA� ^`P�nv[jn>��~�����~�nl�:^ c h b%c ��~�klP�^ c h c � c �A_X~�n �EcAb �
Q Zi^%~ c n
� ¯ ~��|nj~$7�mJZAn<^NZAkj�eZAnjm=P�Y M Z4�|P y PJP�n QRZAklP�~�n§klPJ�|P�� c h�~�nl�R^ c h c � c �|~�P�Y �²cAb � n>^`P b nlPJ^
Y"~�Q�[j��Zi^%~ c n ? q A ¦ y [l^'^ M PJ_ k c n c ^xh b%c ��~�klP�Z � [j����[jnjkjP b Y`^%ZAnjkj~�nl� cA� ^ M P��|� cAy ZA� � n>^`P b nlPJ^
y P M Z4�>~ cAb �
w'^ M P b k�~�� mJ[j��^
~�Y"Y%[lP�Y,Z b P#Q�[j��^%~ �Êh�Zi^ M ~�nl��ZAnjk´ZAY`_�QRQ�PJ^ b ~�m b%c [l^%~�nj�;6,kj~SR$P b P�n>^
h�ZAm � PJ^%Y

cA� Z�Y%ZAQ�P L�¡ a m c njnlP�m=^%~ c n£mJZAn£^%Z � P:kj~SR$P b P�n>^0h�Zi^ M Yç^ c�b P�ZAm M Z�Y%ZAQRP�klP�Y`^%~�njZi^%~ c n
¦sZAn�k
b"c [l^`P �Eb%c Q 5 ^ c 	 ~�YXn c ^�nlP�m=P�Y%Y%Z b _ ^ M P Y%ZAQ�P ZAY b%c [l^`P �Eb%c Q 	µ^ c 5 � L�M P b P �EcAb PA¦
ZAm � n c ����P�kl�AP�Q�P�n>^�h�ZAm � PJ^%YNQRZ4_£n c ^�^%Z � P�^ M P�Y%ZAQRP b%c [l^`P�ZAY�^ M P�kjZi^%Z�h�ZAm � PJ^%YJ�

5 ��Y c ¦iQ ZAn<_�k�~SRCP b P�n<^�h b%c ^ c m c ��Y�Z b P±[jY`P�k�~�n�^ M P � n<^`P b nlPJ^J¦A~�njmJ��[jk�~�nl�±Y`PJ�|P b ZA��kj~$RCP b P�n>^
�sP b Y%~ c njY cA� L�¡ a � LNM P�U�P�n c �|P b Y%~ c n¥~�Y�^ M P�Q c Y`^xm c QRQ c n,� ® PJ��P�Y`^:�|P b Y%~ c njYJ¦CY%[jm M ZAY
® PJ�±�¤U�P�n c ZAnjk ¯ 5 ¡�� ¦sQRZ4_ y P:[jY`P�k
¦>ZAnjk c ��klP b �|P b Y%~ c njY�¬ L Z M c PA¦��0PJ�|ZAY ° Y`^%~����lP=\l~�Y`^J� 5
Q c klP��,Y M c [j��kXn c ^NklPJhCP�njk c n�^ M P�~�kj~ c Y%_>njm b ZAY%~�P�Y cA� Z�h�Z b ^%~�mJ[j��Z b L'¡ a �|P b Y"~ c n
�
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³:~��|P�n�^ M P�Y`PNk�~�� mJ[j��^%~�P�YJ¦4ZAnjk c [ b � c ZA�l^ c h b%c �>~�klP � ZAY`^J¦ M ~�� M �¤��PJ�|P��>Y%~�Q�[j��Zi^%~ c n �EcAb ^ M P
h�[ b h c Y`P cA� Y`^%[jkj_>~�nj�£³ b ~�k§Zihjh���~�mJZi^%~ c njYJ¦l��P �Ec mJ[jY c n¥Z£Y%~�Q�h���PxQ c klP�� cA� ^ M P � n>^`P b nlPJ^J�
³ b ~�kªm c Q�h�[l^%~�nl��h���Zi^ �²cAb Q Y�m c njY%~�Y%^ cA� QRZAn>_¥nlPJ^�� cAb%� ��~�n � Y:� M ~�m M Z b P M PJ^`P b%c �AP�nlP c [jY
~�nR^`P b QRY cA� h M _�Y%~�mJZA�lm M Z b ZAm=^`P b ~�Y%^%~�mJY�ZAnjk]� c ZAk
��� P:mJ��ZA~�Q.^ M Zi^#Z b P�ZAY c n�Z y ��P�Q c klP�� cA� Z
³ b ~�k�m c Q�h�[j^%~�nl�:h���Zi^ �EcAb Q ~�Y c nlPN^ M Zi^�m c n�Y%~�Y`^%Y cA� Y`PJ�sP b ZA� C+��� �>C ^ M Zi^�Z b P�~�n>^`P b m c n�nlP�m=^`P�k
c �|P b ^ M P � n>^`P b njPJ^J¦�ZAY£klPJh�~�m=^`P�k­~�n F�~��|[ b P S �²cAb q Y%~�^`P�Y�� � P¥~��|n cAb P � P�Zi^%[ b P�Y cA� ^ M P
� n>^`P b nlPJ^x^ c h c � c �A_ªZAnjk ��P ZAY"Y%[jQ�PR^ M Zi^´Y%~�^`P�Y�Z b P m c njnlP�m=^`P�k c �|P b ^ M PR��~�klP=�¤Z b P�Zv~�n Z
� [j����_s�¤m c njnjP�m=^`P�k´^ c h c � c �A_A�¢� PNZ b �|[jP±^ M Zi^0^ M ~�Y�~�Y�Z b P�ZAY c n�Z y ��P±ZAY%Y%[jQRhj^%~ c n �²cAb ^ M P#^%~�Q�P
y P�~�nl���|~��|P�n ^ M P Y`^%Zi^`P=� cA� �Ê^ M P=�¤Z b ^ cA� � n>^`P b njPJ^�Q c klP���~�nl�l¦©ZAnjkª^ M P Y`hCP�mJ~$7�m�� c ZA��Y cA� ^ M P
¶C·²¸�¹�º$·²»ªh b%ced P�m=^J�

5 YNZ b P�Y%[j��^J¦���P�Q c klP�� c nj��_£^È� c ^�_<hCP�Y cA� nlPJ^�� cAb"� ��~�n � Y�6

Si� " c mJZA� �¤Z b P�Zx~�n>^ b Ze�¤Y%~�^`Pç��~�n � Y,Y"~�^`P�YJ� LNM P c nj��_�� c ZAk c n�^ M c Y`P±��~�n � Y,m c QRP�Y �²b%c Q ^ b ZAn�Yà�
� P b Y´Y%~�Q�[j��Zi^`P�k y _G¶�·E¸x¹�º$·²»¢� 	�ZAnjkj��~�kl^ M ~�Y´Y M Z b P�kªZAQ c nl�§ZA���¢^ M P�Y`P ^ b ZAnjY � P b YJ�
®�c ^`P ^ M Zi^ c n ^ M c Y%PR��~�n � YJ¦ N y ZAm � � b%c [jn�k�P�� c ZAk Q�[�Y`^ y P�P=\�h���~�mJ~�^%��_��AP�nlP b Zi^`P�k y _
^ M P�¶�·E¸x¹�º$·²» [jY`P b �

z � � n>^`P b njPJ^ y ZAm �>y�c njPv~�n>^`P b �¤Y%~�^`PX��~�n � YJ¦0��~�^ M ��Z b �AP�h M _>Y"~�mJZA� y ZAnjkl��~�kj^ M ZAnjk ^ M c [��
Y%ZAnjkjY cA� h�P�n�kj~�nl��^ b ZAnjY � P b YJ��w:nX^ M P�Y`P���~�n � YJ¦<^ M Px^ b ZAnjY � P b Y cA� Z ³ b ~�kXZihjh���~�mJZi^%~ c n
Z b P c nj��_ � PJ� cA� QRZAn>_ c ^ M P b ^ b ZAnjY � P b Y�� LNM P b P �EcAb PA¦C^ M P b P�~�Y�n c Y M Z b ~�nl� cA�¢y ZAnjk��
��~�kl^ M ZAQ c nj��^ M P:^ b ZAnjY � P b Y���PxY%~�Q�[j��Zi^`P�6�P�ZAm M ¶C·²¸�¹�º$·²»ª^ b ZAnjY � P b �APJ^%Y±^ M PxY%ZAQRP
¬÷Y%QRZA��� °#�²b ZAm=^%~ c n cA� ^ M P c �|P b ZA��� y ZAnjkl��~�kl^ M � 	�ZAm � � b%c [jnjk§� c ZAk¥mJZAn y P�Y"~�Q�[j��Zi^`P�k
y _£[jY%~�nl� y ZAnjkl��~�kl^ M ^ b ZAm=P�Y�Y%[jm M ZAY±^ M P c nlP�Y±h b%c ��~�klP�k y _ ® � ¯ ? S�t A �

��!�� 7 3': .�<�� * ��� ( * :�1 � :�&� ����  ( 5��"* �

5 Y���PªQ�P�n>^%~ c nlP�k ~�n ¯ P�m=^%~ c n Si� 3 ¦ c nlP cA� ^ M Pª� c ZA��Y cA� ^ M ~�YX� cAb"� ~�YX^ c ~�Q�h���P�QRP�n<^
Q cAb P b P�ZA��~�Y`^%~�m y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl�]^ M ZAn ^ M Zi^�mJ[ b"b P�n>^%��_ Zg�iZA~���Z y ��PR~�n ¶C·²¸�¹�º$·²»¢� L�M ~�Y
~�YR~�Q�h cAb ^%ZAn>^R~�n cAb klP b ^ c y P�Z y ��P�^ c Q c kjP���Q�[j��^%~�h���P�� c ��Y Y M Z b ~�nj� � c mJZA� �¤Z b P�Z ��~�n � Y
¬ b P�mJZA����^ M Zi^#��P'ZAY%Y%[jQ�P:n c�y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl�xZAQ c nl�X¶C·²¸�¹�º$·²»¥^ b ZAnjY � P b Y c n � n>^`P b nlPJ^
y ZAm �>y�c njP���~�n � Y ° �

5 n>[�Q y P b�cA�xb P�m=P�n>^RP�R cAb ^%Y]~�n nlPJ^�� cAb%� b P�Y`P�Z b m M ^%ZAm � ��Pv^ M P�h b%cAy ��P�Q cA� 7�n�kj~�nl�
^ M P cAb PJ^%~�mJZA�$Q c kjP���Y cA� m c QRQ�[jnj~�mJZi^%~ c n h b%c ^ c m c ��Y�¦jZAnjkX~�n h�Z b ^%~�mJ[j��Z b ^ c [jnjklP b Y`^%ZAnjk£^ M P
P�R$P�m=^ cA�0y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl� c n§�|� cAy ZA��nlPJ^�� cAb"� hCP b%�EcAb QRZAnjm=P ? S�� ¦ S 3 ¦ z A ��f c Y%^�� cAb%� Y
[�Y`P�Z njPJ^È� cAb%� Q c klP��N^ M Zi^]QRZ � P�Y]ZAn­ZAnjZA� c �|~�P�Y ��~�^ M ��[j~�kjY�~�n*h�~�h�P�Y�6¥^ M PJ_*ZAY%Y%[�Q�P
^ M Zi^�^ b ZAnjY � P b Y�¦ cAb	� 	�� C ¦$Z b P�h�P b%� P�m=^%��_
��[j~�k�ZAnjkv^ M PJ_v~��|n cAb P�^ M P´� b ZAn�[j��Z b ~�^�_ � M ~�m M ~�Y
k�[lPR^ c h�ZAm � PJ^�Y%~$HJPA� 5 ��Y c ¦�^ M PJ_ c nj��_ m c njY%~�klP b C>� ��#2��= � C>�<#�� � y P M Z4��~ cAb 6´^ M P ^%~�Q�P=�¤Y"mJZA��P
cA� ^ M P � 	�� �I� ����� ~�Y�Y%[lhjh c Y`P�k ^ c y PXQ�[jm M � c nl�AP b ^ M ZAnG^ M P]^%~�Q�P=�¤Y%mJZA��P cA� ^ M P ."#21�
��W�
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�I� ����� � LNM P b P �EcAb PA¦�^ M P:^%~�Q�P cA� m c n<�sP b �AP�njm=P:^ c ^ M P�Y`^`P�ZAkl_]Y`^%Zi^`P�mJZAn y PxnlPJ�|��P�m=^`P�k
� L�M ~�Y
~�Y�Zª�iZA��~�k*ZAY%Y%[�Q�hj^%~ c njY �EcAb ��Z b �APvkjZi^%Zª^ b ZAn�Y � P b Y y [l^R~�Y � [lP�Y`^%~ c njZ y ��P �EcAb Y M cAb ^à�¤��~��|P�k
m c n�nlP�m=^%~ c njY¥¬÷kj[lP�^ c ^ M P L�¡ a Y%� c �±�¤Y`^%Z b ^ �EcAb ~�njY`^%ZAnjm=P ° � ³:~��|P�n*^ M Zi^ ��P�^%Z b �APJ^]^ M P
Y"~�Q�[j��Zi^%~ c n cA� ³ b ~�k Zihjh���~�mJZi^%~ c njYJ¦$��PRZAY%Y%[�Q�P�^ M Zi^�kjZi^%Z�^ b ZAnjY � P b YxZ b P b P���Zi^%~��|P���_���Z b �AP
¬EPA�å�l�okj[jP�^ c Y%mJ~�P�n>^%~$7�mvk�Zi^%Z ° ZAnjk ^ M Zi^X~�^£~�Y b P�ZAY c njZ y ��P§^ c ZAY"Y%[jQ�P¥Y`^`P�ZAkl_<�¤Y`^%Zi^`P ^ c
m c QRh�[l^`P y ZAnjkj��~�kl^ M �¤Y M Z b ~�nl��~�n¥¶�·²¸�¹�º$·E»0�
� P�m c n�Y%~�klP b Z£nlPJ^�� cAb%� m c njY%~�Y`^%~�nl� cA� Z£Y`PJ^ cA� ��~�n � Y���¦C� M P b P´P�ZAm M ��~�n ����� � M ZAY

Z�mJZih�ZAmJ~�^È_����
	 { � LNM P � c ��Y:^ M Zi^xm c Q�h�PJ^`P �²cAb ZAmJm=P�Y%Y´^ c ^ M P�Y`P���~�n � Y'[jY`P �'	� ;� �>C � 5
b"c [l^`P'~�Y#Z�Y`P � [lP�njm=P cA� ��~�n � Y�klP�7�nlP�k£ZAY±Z�Y%[ y Y`PJ^ cA� ��� � n]^ M Pxkj~�Y%mJ[�Y%Y%~ c n cA��c [ b Q c kjP��Ð¦
��Px[jY`Px^ M Px^`P b QRY �'	� ;� � ZAnjk � 	�� ~�n>^`P b m M ZAnl�AP�Z y ��_A��� P´ZAY%Y"[jQ�Px^ M Zi^±^ M P b P�~�Y c nlP � c �
�EcAb P�ZAm M b%c [j^`PA� LNM P b P �EcAb PA¦l��Px��P´Y%Z4_)Nà^ M P y ZAnjkl��~�kl^ M ZA��� c mJZi^`P�k�^ cRb%c [l^`P���P�~�^NQ�P�ZAn�Y
Nà^ M P y ZAnjkl��~�kj^ M ZA��� c mJZi^`P�k ^ c ^ M P � c �o� c ~�nl�X^ M b%c [l� M b%c [j^`P
��P7� ®�c ^`PR^ M Zi^�^ M P b PRmJZAn
y P£Y%PJ�|P b ZA��~�klP�n>^%~�mJZA� b%c [l^`P�Y�~�n ^ M P]nlPJ^�� cAb"� ¦�Q�P�ZAnj~�nj�v^ M Zi^�Y%PJ�|P b ZA� � c ��Y´� c§c �|P b ^ M P
Y"ZAQ�P£Y`P � [lP�njm=P cA� ��~�n � YJ� � M P�n b%c [l^`P���� c P�Y�^ M b%c [l� M ��~�n ��� ¦���P M Z4�|P ��� ��¦�ZAnjk��
kjP�n c ^`P£^ M P]Y`PJ^ cA�Nb"c [l^`P�YJ� ",PJ^����£klP�n c ^`P]^ M P]k�Zi^%Z§^ b ZAnjY � P b�b Zi^`P �EcAb�b"c [l^`P��¥kj[lP£^ c
��~�n � mJZih�ZAmJ~�^È_�ZA��� c mJZi^%~ c n
� 5 �W�J#DC>� � �$� y ZAn�kl��~�kl^ M ZA��� c mJZi^%~ c n§Q�[�Y`^NY%Zi^%~�Y � _]^ M P �Ec ��� c ��~�nl�
m c n�Y`^ b ZA~�n>^%Y�6

� ��� ��� � ��� � ����� ���!�

� M ~�m M Y%^%Zi^`P�YN^ M Zi^���~�n � YçmJZAnjn c ^�klP���~��sP b Q cAb P y ZAnjkl��~�kl^ M ^ M ZAn�^ M P�~ b mJZih�ZAmJ~�^%~�P�YJ�
� P n c � kj~�Y%mJ[jY"Y�^ M b PJP��#P���� � � n c ��n§Q c kjP���Y �²cAb´y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl�l�:� P ~�����[jY`^ b Zi^`P

^ M P�Q c n�^ M P�mJ��ZAY"Y%~�mJZA�$P=\lZAQ�h���P cA� Z���~�njP�Z b nlPJ^È� cAb%� ¦�� M ~�m M ~�Y±klPJh�~�m=^`P�k�~�n F�~��|[ b P z �
link 1 link 2 link L

route 0

route 1 route Lroute 2

F�~��|[ b P z 6 "�~�nlP�Z b nlPJ^�� cAb%� ��~�^ M ~�klP�n>^%~�mJZA�$��~�n � Y cA� mJZih�ZAmJ~�^È_"���

# ��# #%$'& ( � $ � &©½ ��� LNM ~�Y:~�Y:^ M P�^ b ZAkj~�^%~ c njZA� y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl��h b ~�njmJ~�h���PA¦Ckj~�Y%mJ[�Y%Y`P�k
�²cAb P=\lZAQ�h���P�~�n ? S A � L�M P cAy�d P�m=^%~��|P±~�Y�^ c QRZe\l~�QR~$HJP#^ M PNQR~�n�~�Q�[jQ cA�*) � �,+ ¦ cAb Q cAb P
Y`hCP�mJ~$7�mJZA����_T6©^ c 7�njk Z � P�ZAY%~ y ��PNZA��� c mJZi^%~ c n£Y%[�m M ^ M Zi^#ZAn£~�njm b P�ZAY%P cA� ZAn>_����±��~�^ M ~�n
^ M P k c Q ZA~�n cA��� P�ZAY"~ y ��PRZA��� c mJZi^%~ c njY�Q�[jY`^ y P Zi^´^ M P£m c Y`^ cA� ZvkjP�m b P�ZAY`P cA� Y c QRP
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� ��� Y%[jm M ^ M Zi^�� ����� � � � LNM ~�Y±��P�ZAkjY�^ c ^ M P �²c ��� c ��~�nl� �EcAb Q�[j��Z"6
� � � � � � � � �,� � � � � � � � � C ���©ZAnjk � � C Q Ze\

) � � � � ����� � +

� nv^ M P´��~�njP�Z b nlPJ^È� cAb%�£cA� F�~��|[ b P z ¦�P�ZAm M � c � ~�Y±ZAY%Y%~��|nlP�k M ZA� ��cA� ^ M P´mJZih�ZAmJ~�^�_ �
[jnjklP b f§Ze\jf�~�n � ZA~ b njP�Y%YJ�

	 � Á�
¢Á �4� $EÁ & � $ ( � $ � &©½ ��� L�M ~�Y�n c ^%~ c n M ZAY y PJP�n�~�n>^ b%c kj[jm=P�k y _ � P�����_ ? SAS A � ¨ P±~�nj~�^%~�ZA����_
� [jP�Y`^%~ c nlP�k�^ M P�Zihjh b"c h b ~�Zi^`P�nlP�Y"Y cA� f�Ze\jf�~�n � ZA~ b nlP�Y%Y�ZAYç~�^çZA��� c mJZi^`P�Y#Q cAb P c �sP b ZA���
b P�Y c [ b m=P�Y:^ c � c nl�
� c ��Y'^ M ZAn ^ c Y M cAb ^ � c ��YJ� LNM ~�Y'��P�k ^ c h b"c h cAb ^%~ c njZA� � ZA~ b nlP�Y%Y
h b ~�n�mJ~�h���P�ZAY�klP�Y%m b ~ y P�k�~�n ? S 3 ¦ S�� A � L�M P�� c ZA�j~�Y�^ c 7�n�k�Z � P�ZAY%~ y ��P�ZA��� c mJZi^%~ c n�� M ~�m M
QRZe\l~�QR~$HJP
��� ��� ����� ¬ ��� ° ��w:njP�mJZAn Y M c �G^ M Zi^¢^ M P�h b%c h cAb ^%~ c njZA����_ � ZA~ b ZA��� c mJZi^%~ c n
¦
¬ ��� ° ��� � ¦j~�Y�[jnj~ � [lP:ZAnjk�Y%[jm M ^ M Zi^�6

�EcAb ZAn>_ c ^ M P bN� P�ZAY%~ y ��PxZA��� c mJZi^%~ c n©¬ ���� ° ��� � � ���� �
� ���� ���
��� � {��

� n�^ M P���~�nlP�Z b njPJ^È� cAb%�XcA� F�~��|[ b P z ¦�h b%c h cAb ^%~ c njZA� � ZA~ b njP�Y%YN��P�ZAkjY�^ c ^ M P �Ec ��� c ��~�nl�
ZA��� c mJZi^%~ c n 6
� � ¬�� E S °#�²cAb � c � { ¦�ZAnjk �R¬�� � S ° � ¬�� E S °#�EcAb ZA��� c ^ M P b � c ��YJ�

	'Á � ½ & � $ � $�� ½ $E� ¾ #%$'& $ � $�� �l� $EÁ & 5 n c ^ M P b ~�klP�Z �EcAb Y M Z b ~�nj� y ZAnjkl��~�kl^ M y PJ^���PJP�n
� c ��Y£~�Y ^ c QR~�nj~�QR~$HJP�^ M P¥^%~�Q�P klP���Z4_*nlPJP�klP�k	^ c m c QRh���PJ^`P ZA����^ b ZAnjY � P b YJ� L�M P
ZAY%Y%[jQRhj^%~ c n ~�Y�^ M Zi^ � c ��Y�Z b Pv[�Y`P�k ^ c ^ b ZAnjY � P b k c mJ[jQ�P�n>^%Y cA� 7l\>P�k*Y"~$HJPA�*wxnlP
Q�[jY`^�^ M P�n Q ~�nj~�QR~IHJP�^ M PNh c ^`P�n>^%~�ZA�jklP���Zg_]S � ��� �EcAb P�ZAm M � c ��� LNM P b P �EcAb PA¦|^ M P±� c ZA�
~�Y±^ c 7�njk�ZAn�ZA��� c mJZi^%~ c nv^ M Zi^�QR~�nj~�QR~$HJP�Y �!�ªS � � � � � n�^ M P´mJZAY`P cA� F�~��|[ b P z ¦�^ M ~�Y
��~�������P�ZAk ^ c ZA��� c mJZi^`P�� � ¬àS E#" � ° ^ c � c � { ¦©ZAn�k �$" � � ¬àS E�" � ° ^ c ^ M P c ^ M P b
� c ��YJ�
LNM P � [lP�Y`^%~ c nv~�Y±^ M P�n 6 � Q ��1 Q � #�%T���G���2� Q�� C Q #��>��% �!./�>� %/1�� ./�I� Q 	��$�DC
��	��&% 8(' 1+	�%�%T��1 �

���,	�%;C:	�% � Q �*)+% � ���>%T���,+ LNM P±m c njY`P�njY"[jY0~�Y�^ M Zi^ L�¡ a h b%c ^ c m c ��~�Y N`mJ� c Y`PWP�^ c h b%c h cAb ^%~ c njZA�
� ZA~ b njP�Y%Y�Y%~�njm=P�~�^ � Zg� cAb Y'Y M cAb ^ � c ��Y�� ¨�c �#PJ�sP b ¦ ¡±M ~�[�Y M c ��Y�~�n ? u A ^ M Zi^ L�¡ a k c P�Yxn c ^
~�Q�h���P�Q�P�n>^�h b%c h cAb ^%~ c njZA� � ZA~ b nlP�Y"Y�P=\lZAm=^%��_A� � njklPJP�k,¦ L�¡ a ^ b ZAn�Y � P bxb Zi^`P �²cAb Z
� c �+mJZAn
y P b%c [l� M ��_£Zihjh b%c \l~�QRZi^`P�k y _T6

- C ./ B B " 0 � ¬àS °

� M P b P / B B ~�Y#^ M P � c � �ÖY b%c [jnjk��Ê^ b ~�h£^%~�Q�PA¦ 0 ~�Y#^ M P �Eb ZAm=^%~ c n cA� h�ZAm � PJ^%Y±� c Y`^J¦lZAnjk . ~�Y�Zm c n�Y`^%ZAn>^J� 5 Y%Y%[�QR~�nl�x^ M Zi^ 0 ~�YçZihjh b%c \�~�QRZi^`P���_�^ M P�Y%ZAQRP �EcAb ZA��� � c ��YJ¦|^ M P�n£^ M P�^ b ZAnjY � P b
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b Zi^`P cA� Z � c �	� c ~�nl��^ M b%c [l� M Z y�c ^`^%��P�nlP�m � ��~�n � ~�Y#~�n<�sP b Y`P���_�h b%c h cAb ^%~ c n�ZA��^ c ~�^%Y b%c [�njk��
^ b ~�hR^%~�Q�P�¬÷U LNL ° ��	�ZAY`P�k c n ^ M ~�Y�Q c klP��Ð¦ ¡�M ~�[�h b P�Y`P�n>^�Z�m c [jn>^`P b P=\lZAQ�h���P'~�n�� M ~�m M ^ M P
h b%c h cAb ^%~ c njZA� � ZA~ b nlP�Y%Y y ZAnjkj��~�kl^ M ZA��� c mJZi^%~ c nªZAnjk ^ M P L�¡ a y ZAnjkl��~�kl^ M ZA��� c mJZi^%~ c n Z b P
k�~SRCP b P�n<^J�

5 n�[jQ y P b�cA� ZAkl�iZAnjm=P�Y M Zg�sP y PJP�n Q ZAklPv~�n L�¡ a Q c kjP���~�nl�l� F cAb P=\�ZAQRh���PA¦ ? S � A
h b P�Y`P�n>^%Y¢Z�Z´Y`^ c m M ZAY%^%~�m�Y`^%[�kl_ cA� L�¡ a �ÖY
N`� c �N�¤��PJ�|P��IP y P M Zg��~ cAb � LNM P�� cAb%� ^%Z � P�Yç~�n<^ c ZAm7�
m c [�n<^�^ M P±m c nl�AP�Y`^%~ c nRZg� c ~�kjZAnjm=P�Q�P�m M ZAnj~�Y%Q ��~�^ M ZAm � n c ����P�kl�AP�Q�P�n>^ y P M Z4�>~ cAb ¦iZAn�k�^ M P
h�ZAm � PJ^#� c Y%Y#klPJ^`P�m=^`P�k]P�~�^ M P bçy _Rk�[lh���~�mJZi^`PNZAm � n c ����P�kl�AP�Q�P�n>^ cAb�y _�^%~�Q�P c [l^J� LNM P'Y`^%[jkl_
Y%_>n>^ M P�Y%~IHJP�YNZ �EcAb Q�[j��Z �EcAb ^ M P´^ b ZAnjY � P b�b Zi^`P�� M ~�m M klPJhCP�njkjY c n�^ M P�U L�L ¦�^ M P�n>[�Q y P b
cA� ZAm � n c ����P�kl�AP�k£h�ZAm � PJ^%YJ¦lZAnjk£^ M P �²b ZAm=^%~ c n cA� h�ZAm � PJ^%Y#� c Y`^J� � n c [ b Y%~�Q�[j��Zi^%~ c njYJ¦A��P:k c
n c ^ � n c � ^ M P��iZA��[lP cA� Y c Q�P cA� ^ M P�Y`P�h�Z b ZAQ�PJ^`P b Y�¦ y [j^�~ � ��P�ZAY%Y%[�Q�P�^ M Zi^çPJ�|P b _>^ M ~�nl��~�Y
m c n�Y`^%ZAn>^ y [j^ç^ M PxU LNL ¦>��P cAy ^%ZA~�nXZ´^ b ZAn�Y � P b�b Zi^`Px~�n>�|P b Y`P���_�h b%c h cAb ^%~ c njZA��^ c ^ M PxU L�L �
L�M ~�Y#h b%c hCP b ^�_£~�YNm c Q Q c nj��_]ZAmJm=PJhj^`P�k§ZAn�Zihjh�P�Z b YN~�n c ^ M P b Q c klP���~�nl��� cAb"� ? � ¦ S=q A �

��!�� � ,/.�1 , .0&>1 3�5 68793�: .�< � 3+5 � ����� 5��":

	�ZAY`P�k c n ^ M P£Z yCc �sP]m c njY"~�klP b Zi^%~ c n�YJ¦©��P£Q Z � P ^ M P �²c ��� c ��~�nl��m M c ~�m=P�Y �EcAb klP�Y%~��|nj~�nl��Z
njPJ� nlPJ^�� cAb%� Q c klP�� �²cAb ~�n>^ b Ze�¤Y%~�^`P´��~�n � Y�~�nª¶�·E¸x¹�º$·²»¢� L�M P�Q c klP���m c njY%~�kjP b Y�^ b ZAnjY � P b Y
ZAYxZ ��[�~�k � c ��Y y P�mJZA[jY`P ³ b ~�k¥Zihjh���~�mJZi^%~ c njY'[jY%[jZA����_XP=\�m M ZAnl�AP���Z b �AP�ZAQ c [jn>^%Y cA� k�Zi^%Z��
L�M P b P �EcAb PA¦$�#P�mJZAn b P�Y%^ b ~�m=^:^ M P�Q c kjP���^ c mJZih�^%[ b P�Y`^`P�ZAkl_<�¤Y`^%Zi^`P y P M Z4�>~ cAb � LNM P�Q c kjP��
Y M c [j��k ~�QRh���P�Q�P�n>^:Z��eZ b ~�Zi^%~ c n cA� h b%c h cAb ^%~ c n�ZA� y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl�l� LNM P���P�~�� M ^%Y �EcAb
^ M P�h b%c h cAb ^%~ c njZA�©Y M Z b ~�nj�RY M c [j��k y P�~�n>�|P b Y`P���_ h b%c h cAb ^%~ c njZA�
^ c ^ M P b"c [jnjk��Ê^ b ~�h�^%~�Q�P cA�
� c ��Y�� � n c ^ M P b � cAb kjYJ¦g^ M P �Eb ZAm=^%~ c njY cA� Z'��~�n � mJZih�ZAmJ~�^�_�ZA��� c mJZi^`P�k´^ c � c ��Y �EcAb � M ~�m M ^ M Zi^
��~�n � ~�Y´Z yCc ^`^%��P�nlP�m � ��~�n � Z b P£~�n>�|P b Y`P���_�h b%c h cAb ^%~ c njZA��^ c ^ M P � c ��Y �,U LNL Y��R� P£~��|n cAb P
ZA��� c ^ M P b h�Z b ZAQ�PJ^`P b Y cA� L a ¡ Q c klP���~�nl�	¬EPA�å�l�oh�ZAm � PJ^�� c Y%Y b Zi^`PA¦'Y%~$HJP cA� m c nl�AP�Y`^%~ c n
��~�njk c ��Y ° �&F�~�njZA����_A¦ c [ b Q c klP��±m c n>^%ZA~�n�Y�~�n<^ b Ze�¤Y%~�^`P£ZAn�k*~�n>^`P b �¤Y%~�^`P]��~�n � Y�ZAY�h b P�Y`P�n>^`P�k
~�n ¯ P�m=^%~ c n z ��S � � n*^ M P�njP=\>^ Y%P�m=^%~ c n ��P�h b P�Y%P�n<^�P=\�hCP b ~�Q�P�n>^%ZA� b P�Y"[j��^%Y�~�n Zª�>~�PJ�µ^ c
�iZA��~�k�Zi^%~�nl��ZAnjk b P�7�n�~�nl��^ M P�Q c kjP��Ð�

� ��� -]�¢
,��� ��&:� �

� n cAb klP b ^ c �iZA��~�kjZi^`PX^ M PvnjPJ^È� cAb%� Q c klP��±klP�Y"m b ~ y P�kG~�n ¯ P�m=^%~ c n z � 3 ¦ç��PXhCP b%�²cAb Q�P�k Z
n�[jQ y P b�cA� Y%~�Q�[���Zi^%~ c n�P=\>hCP b ~�QRP�n<^%Y��©� P M Zg�|P±m M c Y`P�n�^ M P �R¶ Y%~�Q�[j��Zi^ cAb ? S�r Ajy P�mJZA[jY`P�~�^
~�Y±��~�klP���_£ZAmJm=PJhj^`P�k¥ZAnjk�m c QRh���PJ^`P�Y"~�Q�[j��Zi^ cAb ¬EPA�å�l�N~�^�~�QRh���P�Q�P�n>^%Y�Q c Y`^��|P b Y%~ c n�Y cA� ^ M P
L'¡ a h b"c ^ c m c � ° ��f cAb P Y`hCP�mJ~$7�mJZA����_A¦©�#P h�P b%�EcAb Q�P�k q¥Y`PJ^%Y cA� P=\�h�P b ~�Q�P�n>^%Y�6 ¬÷~ ° P=\�h�P b ~ �
QRP�n<^%Y���~�^ M Z:Y%~�nl�|��P L�¡ a ��~�n � �j¬÷~�~ ° P=\>hCP b ~�Q�P�n>^%Y©^ c Y%^%[jkl_x^ M P b P���Zi^%~ c n�Y M ~�h y PJ^��#PJP�n���~�n �
��Zi^`P�njm=_RZAnjk � c �	U L�L �C¬÷~�~�~ ° P=\>hCP b ~�QRP�n<^%Y¢^ c �iZA��~�kjZi^`P c [ b�y ZAn�kl��~�kl^ M �¤Y M Z b ~�nj��h b ~�njmJ~�h���P
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c n§ZR�AP�nlP b ZA��~$HJP�k N`k c � yCc nlPWP±^ c h c � c �A_v��~�^ M QRZAn>_ � c ��Y c n���~�n � Y cA� �eZ b ~ c [jYNmJZih�ZAmJ~�^%~�P�Y
ZAn�k���Zi^`P�njmJ~�P�Y��©¬÷~�� ° P=\�h�P b ~�Q�P�n>^%Y�^ c �iZA��~�kjZi^`P c [ b ~�n<^`P b �¤Y%~�^`P y ZAm �<yCc nlP���~�n � Q c kjP��Ð�
��!" � �"* �+< . 
���� ���"*;6

	#P �EcAb Pv��PvmJZAn­Y%^%[jkl_G^ M P y P M Zg��~ cAbRcA� L�¡ a.c n ZªnlPJ^�� cAb%� ��~�^ M kj~SR$P b P�n>^���~�n � Y�ZAn�k
� c ZAk
¦���P�Q�[jY`^�[jnjklP b Y`^%ZAnjkG~�^%Y y P M Zg��~ cAb�c n Z Y%~�nl�|��PX��~�n � ��~�^ M ZªY%~�nl�|��P�� c ���*f cAb P
Y%h�P�mJ~$7�mJZA����_A¦s��P'��~�Y M ^ c k�~�Y%m c �|P b�b P���Zi^%~ c njY M ~�h�Y y PJ^È��PJP�n£^ M P�h M _�Y%~�mJZA��m M Z b ZAm=^`P b ~�Y`^%~�mJY cA�
Z���~�n � ZAnjkX^ M P�m M Z b ZAm=^`P b ~�Y`^%~�mJY�^ M Zi^NZ b PxP=\>hCP b ~�P�n�m=P�k�ZAnjk�Q�P�ZAY%[ b P�k�Zi^N^ M P�Zihjh���~�mJZi^%~ c n
��PJ�|P��C¬EPA�å�l� y _ ® � ¯ ? S�t AE° � L�M P �EcAb Q�P b Z b P±klP�mJ��Z b P�k�~�n
�R¶©� LNM P���Zi^`^`P b Z b P�^ cxy P#[�Y`P�k�~�n
¶C·²¸�¹�º$·²»©ZAY�^ M PJ_�Z b P � n c ��n�^ c ^ M P'[jY`P b � M c ~�njY%^%ZAn<^%~�Zi^`PNZ´Y%~�Q�[j��Zi^%~ c n
�,� P:klP�n c ^`P�^ M P
h M _�Y%~�mJZA����Zi^`P�njm=_ ZAnjk y ZAnjkj��~�kl^ M cA� ^ M P'��~�n � ZAY "©Zi^����£ZAn�k 	#���	�
¦>ZAnjk]^ M P:Q�P�ZAY%[ b P�k
c njP�Y±ZAY "©Zi^�
���
�ZAn�k4	#��
���
<� ¡ c njY%~�klP b ~�nl�´Z�^ b ZAn�Y � P b�cA� Y%~$HJP A ¦l��P�P=\�h b P�Y"Y�^ M P:^ b ZAnjY � P b
^%~�Q�PA¦ B´¦l��~�^ M ^ M Px^ b ZAkj~�^%~ c n�ZA�CQ c klP��,6
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5 7 b Y%^ � [lP�Y`^%~ c n�~�Y�60Z b Px^ M PxP=\�h�P b ~�Q�P�n>^%ZA���iZA��[lP�Y �EcAb ��Zi^`P�njm=_XZAnjk y ZAnjkj��~�kl^ M ~�klP�n>^%~�mJZA�
^ c ^ M P�~ b h M _�Y%~�mJZA�#m c [jn>^`P b h�Z b ^%Y�� F�~��|[ b P�Y 3 ZAnjk q Y M c ��^ M P]P=\�hCP b ~�Q�P�n>^%ZA�ç�eZA��[jP�Y�ZAY
� [jnjm=^%~ c njY cA� ^ M Pxh M _>Y%~�mJZA��h�Z b ZAQ�PJ^`P b YJ�
L�M P�P=\�h�P b ~�Q�P�n>^%ZA�©��Zi^`P�njm=_v~�YN��P����©Zih�h b%c \�~�Q Zi^`P�k y _XZ]��~�njP�Z bN� [�njm=^%~ c n cA� ^ M P�h M _�Y%~�mJZA�
��Zi^`P�njm=_]ZAYW6

"©Zi^�
���
 C ���	"©Zi^��	� � ¬ z|°
� M P b P��GmJZAn y P�klPJ^`P b QR~�njP�k �²b%c Q ^ M P´Y%~�Q�[j��Zi^%~ c n£kjZi^%Z��

	ç_�m c n>^ b ZAY`^J¦<^ M PNP=\�h�P b ~�Q�P�n>^%ZA� y ZAnjkl��~�kl^ M ~�Y¢n c ^çZ´Y%~�QRh���P � [jn�m=^%~ c n cA� ^ M PNh M _�Y%~�mJZA�
y ZAnjkl��~�kj^ M � � n � ZAm=^J¦
~�^'klPJh�P�n�kjY c n¥^ M P�h M _>Y%~�mJZA�,��Zi^`P�njm=_A¦
ZAY'Y`PJP�n ~�nUF�~��|[ b P q � � n§^ M P
7��|[ b PA¦e^ M PçmJ~ b mJ��P�Y b PJh b P�Y`P�n>^,^ M PçP=\>hCP b ~�Q�P�n>^%ZA�<kjZi^%Z�¦AZAnjk´^ M PçY%[ b"� ZAm=Pçh�� c ^%Y,^ M P �Ec ��� c ��~�nl�
� [jnjm=^%~ c n 6
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 C QR~�n
¬ ��� 	#� �	� � �
"�Zi^��	� ° ¬ 3 °

� M P b P �§ZAnjk � mJZAn y P´kjPJ^`P b QR~�nlP�k �Eb%c Q�^ M P�Y"~�Q�[j��Zi^%~ c n]kjZi^%Z��L�M P£Z yCc �sP � [jnjm=^%~ c n@7j^%Y´^ M P£P=\�h�P b ~�Q�P�n>^%ZA��kjZi^%Z§h c ~�n>^�P=\>^ b P�Q�P���_ ��P�����¬ �EcAb P=\>^`P�njkjP�k
b P�Y%[j��^%YJ¦�Y`PJP 5 hjhCP�njkj~ \ 5 ° � LNM ~�YNY"[l�A�AP�Y`^%Y�^ M Zi^J¦�PJ�sP�n�~�n§Z n c n��¤m c nj�AP�Y`^`P�k m c n<^`P=\�^J¦C^ M P
y ZAnjkl��~�kj^ M ~�Y0��~�QR~�^`P�k y _�Z � [�ZAn<^%~�^È_�^ M Zi^¢~�Y0~�n>�|P b Y`P���_xh b%c h cAb ^%~ c njZA�>^ c ^ M PN��Zi^`P�n�m=_A�¢wxnlP
mJZAnv^ M P�n 7�njk�ZAnvP � [jZi^%~ c n �²cAb P=\>hCP b ~�Q�P�n>^%ZA�C�iZA��[lP�Y�6
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S�u ��� 8 #DC�#�%/	���#���� � ��#��'1 Q #��

� M P b P�	ç� ����� C ��� 	ç� ��� ~�YN^ M P´QRZe\l~�Q�[jQ y ZAnjkj��~�kl^ M ZAm M ~�PJ�eZ y ��P c nv^ M P���~�n �£y _
Z L�¡ a m c n�nlP�m=^%~ c n¥� M P�n¥^ M P�^ b ZAnjY � P b:b Zi^`P�~�Y'n c ^'~�Q�h�ZAm=^`P�k y _�^ M P���Zi^`P�njm=_A� � n§h b ZAm7�
^%~�m=PA¦ �²cAb Z�� c mJZA� �¤Z b P�Z���~�n � ¦�^ M ~�Y'�eZA��[lP�m c [���k y P�m c Q�h�[j^`P�k¥ZAY:^ M P�Q Ze\�~�Q�[jQ cAy Y`P b �|P�k
k�Zi^%Z b Zi^`P c n§^ M P���~�n � ¬EPA�å�l��Q Ze\�~�Q�[jQµ�eZA��[lP�PJ�sP b Y`PJP�n ~�n ZAn ® � ¯ ^ b ZAm=P c �sP b ^%~�Q�P ° �
L�M P�[lhjhCP b'yCc [jnjk cA� ^ M P y ZAnjkj��~�kl^ M ¬ � � U LNL ° mJZAn y P �Ec [jnjk ~�n c nlP cA� ^ M P �EcAb Q�[j��ZAYkjPJ�|P�� c hCP�kª~�n ? S � A ZAY�� �	��� � U LNL ¦�� M P b P�� �	��� ~�Y´^ M P M ~�� M P b Y%~$HJP cA� ^ M P£m c nl�AP�Y`^%~ c n
��~�njk c ��� LNM ~�Y�h M P�n c Q�P�n c n�mJZAn y PxP=\�h���ZA~�n y _£^ M P N �K	� %T� PNQ�P�m M ZAnj~�Y%Q 6�~�nX^ M P y PJ�|~�n
cA� ^ M P b%c [jnjk,¦<^ M P�� h�ZAm � PJ^%Y cA� ^ M Pxm c nl�AP�Y%^%~ c nX��~�njk c � Z b PxY`P�n>^���~�^ M c [l^�ZAn>_ nlPJP�k cA�
ZAm � n c ����P�kl�AP'h�ZAm � PJ^J� LNM P�n]n c�c ^ M P b h�ZAm � PJ^%Y�mJZAn y PxY`P�n>^�[jn>^%~��j^ M P 7 b Y`^çZAm � n c ����P�kl�AP=�
QRP�n<^�~�Y b P�m=P�~��|P�k �²cAb�c nlP cA� ^ M P�Y`P£h�ZAm � PJ^%YJ� LNM ~�YxZAm � n c ����P�kl�AP�Q�P�n>^ b P�m=PJhj^%~ c n QRZ b%� Y
^ M P y PJ�|~�n�nj~�nl� cA� Z�nlP=\�^ b%c [jn�k
� � n ^ M ~�Y:Q c klP��Ð¦,^ M P�kj[ b Zi^%~ c n cA� Z b"c [jnjk ~�YxZAY%Y%[�Q�P�k
^ c�y Px^ M P b%c [jnjkl�Ê^ b ~�h ^%~�Q�PA¦lZAnjk]�#PxZAY%Y"[jQ�P'^ M ~�Y�U LNL k c P�Y±n c ^�kjPJh�P�njk cA� ^ M P:��~�njk c �
Y"~$HJPA� L�M ~�Y M _>h c ^ M P�Y"~�Y±~�Y�[�Y%[jZA����_]ZAk c hj^`P�k ? S � A ZAnjk�Y`PJP�QRY d [jY%^%~$7jP�k�~�n�^ M P´mJZAY`P cA� � c nl�
U LNL YJ¦l� M ~�m M ~�Y�^ M P�mJZAY`P´� M P b Px��P�mJZAnvn c ^%~�m=P�^ M PxP�R$P�m=^ cA� ^ M ~�Y±[lhjhCP b±yCc [jnjk
�
��!�� � ( &�. * � � (�* :��-3�� * : � 
 5�� � 
 ��� .

U c [jnjk�� L b ~�h L ~�QRPx¬÷U LNL ° ~�Y0Z � [jnjkjZAQ�P�n>^%ZA�>m c Q�h c nlP�n>^ cA� Q c Y`^¢Q c kjP���Y cA� L�¡ a ^ b ZAn�Yà�
� P b YJ� LNM P]U LNL ~�Y�klP�7�nlP�k ZAY�^ M P]^%~�Q�P y PJ^���PJP�n Y`P�njkj~�nj��Z�h�ZAm � PJ^�ZAnjk b P�m=P�~���~�nl�¥~�^%Y
ZAm � n c ����P�kl�AP�Q�P�n>^J� � n>^%[j~�^%~��|P���_A¦|^ M PxU LNL Y M c [���k y P:^È� c ^%~�Q�P�Y#^ M Px��Zi^`P�njm=_ cA� ^ M Px��~�n � ¦
�EcAb Z b%c [l^`Pxm c Q�h c Y`P�k cA� Z�Y%~�nl�|��P:��~�n � ¦<ZAnjk]^�� c ^%~�QRP�Y�^ M PxY%[jQ cA� ZA���C��~�n � ��Zi^`P�njmJ~�P�Y �EcAb
Z b%c [l^`PN� c ~�nl��^ M b%c [j� M Y`PJ�|P b ZA����~�n � YJ� LNM P �R¶]Y"~�Q�[j��Zi^ cAb ZA��� c �­[jY�^ c Q�P�ZAY"[ b PN^ M P�U L�L
cA� Z�^ b ZAnjY � P b ¦lZAnjk]��P:h�� c ^±Y%~�Q�[j��Zi^%~ c n b P�Y%[���^%Y�~�n)F�~��|[ b P r � 	 c ^ M � b Zih M Y#h�� c ^#^ M P b Zi^%~ c
cA� U LNL ^ c h M _�Y%~�mJZA�l��Zi^`P�njm=_�ZAYçZ � [jnjm=^%~ c n cA� ��~�n �´y ZAn�kl��~�kl^ M � LNM P���P � ^%Q c Y%^¢� b Zih M m cAb �
b P�Y`h c n�kjY¢^ c Z�Y%~�nl�|��P�nlPJ^È� cAb%� ��~�n � ¦<� M P b P�ZAYç^ M P b ~�� M ^%Q c Y`^ c nlP'm cAb"b P�Y`h c njkjYç^ c Z�m M ZA~�n
cA� Y`PJ�sP b ZA�©¬÷[lhR^ c S z|° nlPJ^�� cAb%� ��~�n � YJ� � n yCc ^ M mJZAY`P�YJ¦<^ M P�U LNL	� ��Zi^`P�njm=_ b Zi^%~ c ~�Y�m c njY`^%ZAn>^
�EcAb h M _>Y%~�mJZA� y ZAnjkl��~�kl^ M �iZA��[lP�Y c �|P bNzi{A{ � 	 � YJ� LNM P�k�Zi^%Z���P�ZAk�Y�^ c ^ M P �²c ��� c ��~�nl��Q c kjP��
�EcAb U LNL�
 ¦l^ M P�U L�L �²cAb�b%c [l^`P��"6

U L�L � C
��� z � � � � � "©Zi^ �

� M P b P�� C {�� Sv~�YRZªQ�[j��^%~�h���~�mJZi^%~��|P � ZAm=^ cAb � M ~�m M �#PvZi^`^ b ~ y [l^`PX^ c �R¶ ZAnjk M Zg�sP�_|PJ^
^ c P=\>h���ZA~�n
� ¨�c ��PJ�|P b ¦,^ M ~�YxQ�[j��^%~�h���~�mJZi^%~��|P � ZAm=^ cAb k c P�Y´n c ^�mJZA[jY`P ZAn>_¥h b%cAy ��P�Q ~�n c [ b
Q c klP��Ð� � njklPJP�k
¦ c [ b�y ZAn�kl��~�kl^ M Y M Z b ~�nl��h b ~�njmJ~�h���P�[jY%P�Y���P�~�� M ^%Y�^ M Zi^:Z b P´h b%c h cAb ^%~ c njZA�
^ c ^ M P�U LNL ¬÷~Ð�åPA�¢^ M P�� � ZAm=^ cAb mJZAnjm=P���Y c [l^ ° �
LNM P´��P � ^%Q c Y`^�� b Zih M ~�n F�~��|[ b P r ~�Y�Y M c ��Y�kjZi^%Z �EcAb S {A{ P=\�h�P b ~�Q�P�n>^%Y±��~�^ M Z Y%~�nl�|��P

��~�n � ¦�� M c Y`P]m M Z b ZAm=^`P b ~�Y`^%~�mJY�Z b P b ZAnjk c QR��_ªm M c Y%P�n y PJ^È��PJP�n S { QRY�ZAnjk S {A{ QRY �EcAb ^ M P
��Zi^`P�njm=_A¦�ZAnjk y PJ^���PJP�n {�� S�f 	 � Y�ZAnjk S {A{ f 	 � Y �²cAb ^ M P y ZAnjkl��~�kl^ M � LNM P b ~�� M ^%Q c Y`^
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F�~��|[ b P:r 6¢U�Zi^%~ c�cA� U LNL c �sP b h M _�Y%~�mJZA����Zi^`P�njm=_ ZAY±Z � [jnjm=^%~ c n cA� ^ M P y ZAn�kl��~�kl^ M ~�n ^�� c
Y"m=P�njZ b ~ c Y�6�¬÷~ °çc nlP�Y%~�nl�|��P:��~�n � �$¬÷~�~ ° Z m M ZA~�n cA� Y`PJ�sP b ZA��¬÷[lh�^ c S z|° ��~�n � YJ�

� b Zih M c nv^ M P´Y%ZAQ�P�7j�|[ b P�Y M c ��Y�kjZi^%Z �EcAb S {A{ P=\>hCP b ~�Q�P�n>^%Y c n§Z b%c [l^`P´� c ~�nl�R^ M b"c [l� M
z ^ c S z ��~�n � Y�¬E^ M P���P�nl�A^ M ~�Y b ZAnjk c QR��_Xm M c Y%P�n ° � LNM P´��~�n � m M Z b ZAm=^`P b ~�Y`^%~�mJYNZ b P�Y%ZAQ�h���P�k
Y"~�QR~���Z b ��_�^ c ^ M P´Y%~�nl�|��P:��~�n � mJZAY%PA�

5 Y�Y`PJP�nX~�n F�~��|[ b P r ¦>^ M P�P � [jZi^%~ c nXZ yCc �|P 7j^%Y#^ M P �R¶XY%~�Q�[���Zi^%~ c n y PJ^`^`P b±�²cAb Y`PJ�sP b ZA�
��~�n � Y#¬÷[lh�^ c S z ¦ b ~�� M ^%Q c Y`^�� b Zih M ° ^ M ZAn �²cAb0c njPNY%~�nl�|��P���~�n � ¬÷��P � ^%Q c Y`^�� b Zih M ° � LNM ~�Y�Q Zg_
Y%PJP�Q+Y%[ b h b ~�Y"~�nl�:Zi^O7 b Y`^J� ¨�c �#PJ�sP b ¦s^ M P�Y%P'Y%~�Q�[���Zi^%~ c njY�Z b P:m c njkj[jm=^`P�k ��~�^ M c [j^�ZAn>_�� c ZAk
c nª^ M PR��~�n � Y�6:m c nl�AP�Y`^%~ c n nlPJ�|P b M Zih�h�P�njY��!F cAb´c nlPR��~�n � ¦
~ � ^ M P ��Zi^`P�n�m=_¥~�Y:�sP b _§Y%Q ZA���Ð¦
P�R$P�m=^%Y#Y%[jm M ZAY�^%~�Q�P�Y`hCP�n>^�~�n�^ M P�nlPJ^È� cAb%� � [lP�[lP�Y¢Z b P�n c ^%~�m=P�Z y ��PA� � n ^ M P�Y`P�Y%~�Q�[���Zi^%~ c njY
��P�Y%ZAQ�h���P�k ��~�n � ��Zi^`P�njmJ~�P�Y�Zi^ b ZAn�k c Q�� LNM P b P �EcAb P�~�^R~�Y��|P b _ [jnj��~ � P���_ ^ M Zi^�^ M PvY"[jQ
cA� Y`PJ�|P b ZA�#��~�n � Y���Zi^`P�njmJ~�P�Y y P�Y c Y%QRZA���Ð¦0ZAnjk nlPJ^�� cAb%� � [lP�[lP�klP���Z4_>Y�Z b P�ZA��Q c Y%^�njPJ�|P b
Y"~��|nj~$7�mJZAn>^�~�nX^ M P�Y`P�m c n�k�P=\>hCP b ~�QRP�n<^J�
� P�n c � m c njY"~�klP b Z£Y%m=P�njZ b ~ c ~�n�� M ~�m M ^ M P b P´~�YNm c nl�AP�Y%^%~ c n
� � n�^ M ~�YNmJZAY%PA¦�^ M P�U L�L

mJZAn y PRQ�[jm M M ~�� M P b ^ M Zi^x^�� c ^%~�Q�P�Yx^ M PRY"[jQ cA� ��Zi^`P�njmJ~�P�YJ¦©k�[lP�^ c ^ M P�^%~�Q�PRY`hCP�n>^x~�n
^ M PRnlPJ^È� cAb%� � [jP�[lP�YJ�VF cAb P=\�ZAQ�h���PA¦ F�~��|[ b P u Y M c ��Y:^ M PRU LNL �|P b Y"[jY:^ M PR��Zi^`P�njm=_ �EcAb
^ M P�^ c h c � c �A_§kjPJh�~�m=^`P�k¥~�n9F�~��|[ b P � ¦$��~�^ M � Cor b%c [l^`P�Y'� c ~�nl�]^ M b%c [l� M 3 ��~�n � Y´¬E� M P b P
c njP�~�Y¢Z�Y M Z b P�kR��~�n �j° � LNM ~�YG7��|[ b PNh�� c ^%YNS {A{A{ P=\>hCP b ~�Q�P�n>^%ZA�jk�Zi^%Z�h c ~�n>^%Y �EcAb�y ZAnjkj��~�kl^ M
ZAn�kG��Zi^`P�njm=_ Y%ZAQ�h���P�k Zi^ b ZAn�k c Q y PJ^���PJP�n r { � 	 � Y ZAnjkGr { f 	 � YJ¦�ZAnjk y PJ^���PJP�n	SJQ Y
ZAn�k�S {A{ QRYJ� L�M P�^ c h c � c �A_���~���� y P'klPJ^%ZA~���P�k ��Zi^`P b ~�n�^ M ~�Yçk c mJ[jQRP�n<^J¦ y [l^¢^ M P�~�Q�h cAb ^%ZAn>^
h c ~�n>^ M P b P�~�Y�^ M Zi^'Q ZAn<_
� c ��Y'm c Q�hCPJ^`P c �|P b Z£Y%~�nl�|��P yCc ^`^%��P�nlP�m � ��~�n � � LNM P�Y c ��~�k§��~�nlP
b PJh b P�Y`P�n>^%Y�^ M Pxh b PJ�>~ c [�YçP � [jZi^%~ c n ¬�� C � � z � - ° �
LNM P:kj~SR$P b P�njm=P�Y y PJ^���PJP�n ^ M PxQ c klP��$ZAnjk£^ M P:P=\>hCP b ~�Q�P�n>^%ZA��U L�L	� ��Zi^`P�njm=_ b Zi^%~ c mJZAn

y P�Z±h b%cAy ��P�Q �EcAb ^ M P¢�iZA��~�k�Zi^%~ c n cA�>c [ b Q c kjP��Ð� LNM P � [jn�kjZAQ�P�n>^%ZA� � [jP�Y`^%~ c nx~�Y�6,Y M c [j��k'��P
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[�Y`P���Zi^`P�njmJ~�P�Y cAb©b P�ZA�sU LNL Y©� M P�n���P�~�� M ^%~�nj� � c ��Y �²cAb�y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl� ��U LNL Y©� c [j��k
h b%cAy Z y ��_]�|~��|P y PJ^`^`P b:b P�Y%[���^%YN^ M ZAn§��Zi^`P�njmJ~�P�Y'Y%~�n�m=P � � � S [jY`P�Y�^ M P�U LNL � ¨�c ��PJ�|P b ¦�^ M P
U LNL cA� P�ZAm M b"c [l^`P´~�Y±n c ^ b P�ZAkj~���_]Zg�iZA~���Z y ��P:^ c ^ M P�¶�·E¸x¹�º$·²» [jY`P b � L�M P�¶�·E¸x¹�º$·²»,[�Y`P b
��~����j[jY%P'^�� c k�~SRCP b P�n<^ � ~�n�kjY cA� kjZi^%Z �²cAb klP�mJ��Z b ~�nl����~�n � N`��Zi^`P�njmJ~�P�Y�P �EcAb ^ M P�^�� c ^�_>h�P�Y cA�
��~�n � Y#~�n£^ M P´nlPJ^�� cAb"� �

� & �4�4� ¿ � $ � ½ $ $ &�� �A� "�Zi^`P�njm=_vZAnjk y ZAn�kl��~�kl^ M Z b P�7l\�P�k��eZA��[lP�YJ� � n�^ M Zi^'mJZAY`P´^ M P´Q c kjP��
��~���� M Z4�|Px^ c [jY%Px^ M P�Y%[jQ cA� ^ M P���Zi^`P�n�m=_XZAY�ZAnvZihjh b%c \l~�QRZi^%~ c n cA� ^ M P�U LNL �

� & � ½ � ¿ � $ � ½ ���j� � � Á &�½ $ $'&�� �A� "©Zi^`P�njm=_ ZAnjk y ZAnjkj��~�kl^ M Z b P]^%Z � P�n �²b%c Q ^ b ZAm=P�Y�QRP�Ze�
Y%[ b P�k c n Z b P�ZA�Ð� L�M P�Y`PªQ�P�ZAY%[ b P�YX^%Z � Pª~�n>^ c ZAmJm c [jn>^�^ M P ^%~�Q�P Y`hCP�n>^X~�n ^ M P
nlPJ^�� cAb"� � [lP�[jP�YJ¦¢� M ~�m M Zihjh b%c \�~�QRZi^`P�Y´^ M PXU LNL � � nG^ M ~�Y�mJZAY`PA¦�^ M PXY%[jQ cA� ^ M P
��Zi^`P�njmJ~�P�Y�~�Y±ZRQ cAb P�ZAmJmJ[ b Zi^`P�Q�P�ZAY"[ b P cA� ^ M P�U LNL �

� n y�c ^ M mJZAY`P�YJ¦ c [ b Q c klP�����~����<[�Y`P�^ M P±Y%[jQ cA� ^ M P=N`��Zi^`P�njmJ~�P�YJP�klP�mJ��Z b P�k y _�^ M P:¶C·²¸�¹�º$·²»
[�Y`P b ZAY�Z�Q cAb P cAb ��P�Y%Y�ZAmJmJ[ b Zi^`P´Zihjh b%c \l~�QRZi^%~ c n cA� ^ M P´U LNL �

��!�� � (�* :�1 � :�&� ����  ;( 5�� * �D793�:;.�<

� P M Zg�|P�Y`PJP�n ~�n ¯ P�m=^%~ c n 3 ��S ^ M Zi^:^ M P y ZAnjkl��~�kl^ M P=\�h�P b ~�P�njm=P�k y _�Z
� c � c n ZXY%~�nl�|��P
��~�n � ~�Y���~�QR~�^`P�k y _�^ M P'U L�L � LNM ~�Y¢h M P�n c Q�P�n c n£Y M c [j��k y P cAy Y`P b �iZ y ��P �²cAb Q�[j��^%~�h���P=�¤��~�n �
m c n�nlP�m=^%~ c njY�ZAY���P����Ð� � nv^ M ~�YNY`P�m=^%~ c n§��P�P=\>^`P�n�k c [ b Y%~�nl�|��P´��~�n � Q c kjP��©^ c Z£Q�[j��^%~��¤��~�n �
Q c klP��©��~�^ M Q ZAn<_
� c ��YJ�±� P M Z4�|P´Y`PJP�n¥~�n ¯ P�m=^%~ c n z � z ^ M Zi^�^ M P y ZAnjkl��~�kj^ M ZA��� c mJZi^`P�k
^ c � c ��Y#m c Q�h�PJ^%~�nl� c �|P b Z yCc ^`^%��P�nlP�m � ��~�n � Y M c [j��k y P:~�n>�|P b Y`P���_�h b%c h cAb ^%~ c njZA��^ c U LNL YJ�

5 ��~�n � ~�Y#Z yCc ^`^%��P�nlP�m � ~ � ^ M P:Y%[jQ cA� ^ M P y ZAnjkl��~�kl^ M Y0ZA��� c mJZi^`P�k]^ c ^ M P b%c [j^`P�Yç� c ~�nl�
^ M b%c [l� M ^ M ~�Y0��~�n � P � [jZA��Y0^ M PN^ c ^%ZA� y ZAnjkl��~�kl^ M cA� ^ M P���~�n � �,� P'Y%Zg_�^ M Zi^�^ M P y ZAnjkj��~�kl^ M
	#� cA� Z yCc ^`^%��P�nlP�m � ~�Y#Y M Z b P�k y PJ^���PJP�nX^ M P b%c [l^`P�Y ��� � � � � � ��� ��~�^ M �#P�~�� M ^%Y � � � � � � � � �
~ �lb%c [l^`P ����~�Y�ZA��� c mJZi^`P�k�Z y ZAnjkj��~�kl^ M P � [jZA�>^ c 	#� � � � � � �	� �¢f cAb P �EcAb QRZA��klP�7�n�~�^%~ c njY
cA��yCc ^`^%��P�nlP�m � YNZAn�kvY M Z b ~�nl��Z b Pxh b P�Y`P�n>^`P�k�~�n ¯ P�m=^%~ c n ql��S �


��

���� ( $��C½�� � & Â $ Â��l� ½ # Á Â ½ $E�
³x~��|P�n�^ M ~�Y�klP�7�n�~�^%~ c n
¦A��PN^`P�Y`^±r�k�~SRCP b P�n<^¢Q c klP���Y cA�
y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl�l� � n ZA����Q c klP���Y
��P´ZAY"Y%[jQ�P�^ M Zi^�^ M P y ZAnjkl��~�kl^ M ZA��� c mJZi^`P�k¥^ c Z�� c � ~�Y yCc [jnjkjP�k y _]^ M Zi^�ZA��� c mJZi^`P�k c n
^ M P � c � �ÖY yCc ^`^%��P�nlP�m � ��~�n � � ��ZAm M Q c klP��C[jY`P�Y#Z´kj~SR$P b P�n>^0�±Zg_�^ c ��P�~�� M ^¢^ M P�ZA��� c mJZi^%~ c n�Y
cA� � c ��Y�^ M Zi^ M Zg�|P�Z 1+	��!�V	�% y�c ^`^%��P�nlP�m � ��~�n � �

XBXµêZY [�\+]>^



zi{ ��� 8 #DC�#�%/	���#���� � ��#��'1 Q #��

�����]¿�� ��� � �çZAm M � c � � � ~�Y�ZA��� c mJZi^`P�kGZ§Y M Z b P cA� ^ M P y ZAnjkl��~�kj^ M c n ^ M P y�c ^`^%��P�njP�m �
��~�n � ��~�^ M Z���P�~�� M ^ � ��Y"[jm M ^ M Zi^�6

� � C S � � � �,�	� "©Zi^ �
�

�����]¿�� ��� ¿�
���
�� ��� � � ¯ ZAQRPRZAY � ® ��� " 5 L ¦©��~�^ M ^ M PRZAkjk�~�^%~ c njZA��m c njY`^ b ZA~�n>^'^ M Zi^
^ M P y ZAnjkj��~�kl^ M ZA��� c mJZi^`P�kª^ c � c � � � ~�Y yCc [jnjklP�k y _¥^ M P��eZA��[lP cAy ^%ZA~�nlP�kª~�n ¯ P�m7�
^%~ c n 3 ��S 6

	#���	��� �	� C � � � � � ��� "�Zi^ �
�

�����]¿
� ��� � ¯ ZAQRP´ZAY � ® ��� " 5 L y [l^
� � �,� "�Zi^ �,~�Y b PJh���ZAm=P�k y _£U LNL �	�à�
�����]¿
� ��� ¿�
���
�� ��� � � ¯ ZAQ�P¢ZAY � ® ��� " 5 L �"	Nw:« ®�} � } y [l^ � � � �	� "�Zi^ �|~�Y b PJh���ZAm=P�ky _£U LNL ���à�
# ��� ¿ # ��� � LNM ~�Y#~�Y#^ M Px^ b ZAk�~�^%~ c njZA�$f�Ze\jf§~�n � ZA~ b nlP�Y%YJ� 5 ��� � c ��Yç�APJ^NZAnvP � [jZA�$Y M Z b P

cA� ^ M P y�c ^`^%��P�nlP�m � 6 � �+C Si�
LNM P 7 b Y`^�q�Q c klP���Y�Z b P'h���ZA[jY%~ y ��P±kj[lP'^ c�b P�Y%[j��^%YçZg�iZA~���Z y ��P�~�n£^ M P'njPJ^È� cAb%� ~�nl�´��~�^`P b Ze�

^%[ b P:¬÷Y%PJP ¯ P�m=^%~ c n z � z ° ZAnjk��|~��|P�n�^ M P±Y%~�Q�[���Zi^%~ c n b P�Y%[j��^%Y�h b P�Y%P�n<^`P�k�~�n�h b PJ��~ c [jY�Y`P�m=^%~ c n�YJ�
� P#~�njmJ��[�klP¢f 5�� �Èf � ®*� ZA~ b nlP�Y%Y �EcAb m c QRh�Z b ~�Y c n�h�[ b h c Y`P�Y
PJ�|P�n´h b PJ��~ c [jY
� cAb%� ~�njk�~�mJZi^`P�Y
^ M Zi^ L�¡ a k c P�Y´n c ^�ZAm M ~�PJ�|P f�Ze\jf§~�n � ZA~ b nlP�Y%Y�� L�M P � [lP�Y%^%~ c n ��P���ZAn>^x^ c ZAn�Y`��P b ~�Y�6
� M ~�m M cA� � ® ��� " 5 L ¦ � ® ��� " 5 L �"	Nw:« ®�} � } ¦ � ® ���¤U LNL ¦
ZAnjk � ® ���¤U LNL �"	Nw:« ®'} � }
~�Y�^ M P�Q c Y`^�ZAmJmJ[ b Zi^`P´Q c klP�� cA��y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl� �EcAb L�¡ a �

��

���� � � $ $ Â��l� $EÁ &­Á & ��� ½ &©½ �e� $ $��s½ Â�� � Á � � Á &�½"! � Á 
¢Á $ Á#�j¾
� PRm M c<c Y`P�^ c [jY`P�Z�mJ��ZAY%Y%~�m´^`P�Y`^à�¤mJZAY%P nlPJ^�� cAb"� ^ c h c � c �A_ �EcAbxc [ b ~�nj~�^%~�ZA�,�iZA��~�kjZi^%~ c n§P=\>�
hCP b ~�QRP�n<^%YW6©^ M P N }'c � yCc nlP�^ c h c � c �A_"P7� ¨�c ��PJ�|P b ¦|��PNP=\�^`P�njk ^ M P�^�_<h�~�mJZA��r4�¤��~�n � ^ c h c � c �A_
^ c m c n>^%ZA~�njY:ZAn Z b%y ~�^ b Z b _vn�[jQ y P b�cA� ��~�n � Y�ZAYxklPJh�~�m=^`P�k ~�n F�~��|[ b P � � LNM ~�Y�^ c h c � c �A_ ~�Y
Y"[ � mJ~�P�n>^%��_RY%~�Q�h���P'^ cRy P´~�n>^`P b h b PJ^`P�k]P�ZAY%~���_A¦lZAnjk�_|PJ^NY%[ � mJ~�P�n>^%��_ Y c h M ~�Y`^%~�mJZi^`P�k]^ c ��P�ZAk
^ c ~�n>^`P b P�Y`^%~�nl��m c nl�AP�Y`^%~ c nvY%m=P�njZ b ~ c YJ�
� P�hCP b%�²cAb Q�P�kvSi¦ {A{A{ P=\>hCP b ~�QRP�n<^%Y �EcAb q�~�njY`^%ZAn>^%~�Zi^%~ c njY cA� ^ M PN^ c h c � c �A_R~�nVF�~��|[ b P � 6

¬÷~ °±z�b%c [l^`P�Y���~�^ M 3 ��~�n � Y��©¬÷~�~ °�z�b%c [l^`P�Y���~�^ M � ��~�n � Y��,¬÷~�~�~ ° r b%c [l^`P�Y���~�^ M 3 ��~�n � Y��©¬÷~�� ° r
b"c [l^`P�Y���~�^ M � ��~�n � Y��9F cAb P�ZAm M P=\>hCP b ~�Q�P�n>^J¦�h M _�Y%~�mJZA�¢��~�n � ��Zi^`P�njmJ~�P�Y�ZAnjk y ZAnjkl��~�kl^ M Y
Z b PRY%ZAQ�h���P�k y PJ^È��PJP�n SJQ Y�ZAnjk*S {A{ QRYJ¦�ZAnjk r { � 	 � Y�ZAnjkªr { f 	 � Y b P�Y`hCP�m=^%~��|P���_A¦
��~�^ M
� c �i�¤n cAb QRZA�>kj~�Y`^ b ~ y [l^%~ c n�YJ� F cAb P�ZAm M P=\�hCP b ~�Q�P�n>^©��P b [jn�ZAn ®:¯ Y%~�Q�[j��Zi^%~ c n�ZAnjk�Q�P�ZAY%[ b P
^ M P y ZAnjkl��~�kl^ M ZA��� c mJZi^`P�kv^ c P�ZAm M � c ���0� P´ZA��Y c [jY`P:^ M P´r y ZAn�kl��~�kl^ M �¤Y M Z b ~�nj��Q c klP���Y
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F�~��|[ b P � 6 }�c � yCc nlP�^ c h c � c �A_

h b P�Y`P�n>^`P�k ~�n ¯ P�m=^%~ c n 3 � 3 ��S ^ c m c Q�h�[j^`P£^ M P y ZAn�kl��~�kl^ M ZA��� c mJZi^`P�kG^ c P�ZAm M � c �´� F cAb
P�ZAm M � c � ��PN^ M P�P b"b%cAb ��~�^ M b P�Y`hCP�m=^�^ c ^ M P y ZAnjkl��~�kl^ M ZA��� c mJZi^`P�k£~�n ^ M P ®x¯ Y"~�Q�[j��Zi^%~ c n
ZAYW6

� � � � � C � c ���A¬�� � Q c klP�� ° � � c ���|¬�� � ®:¯ ° �
� M P b P�� � Q c klP�� ~�Y©^ M P y ZAnjkl��~�kj^ M ^ M Pç~�Y�ZA��� c mJZi^`P�k�^ c ^ M P � c �GZAmJm cAb kj~�nj��^ c P�ZAm M Q c kjP��Ð¦ZAn�k�� � ®x¯ ~�Y�^ M P y ZAnjkl��~�kl^ M ZA��� c mJZi^`P�k�^ c ^ M P � c � ~�nX^ M P �R¶§Y"~�Q�[j��Zi^%~ c n
�
LNM P�� b Zih M Y0~�n�F�~��|[ b P � Y M c � M ~�Y`^ c � b ZAQ Y cA� ^ M c Y%P±P b%b%cAb Y �EcAb ZA���
Si¦ {A{A{ P=\�h�P b ~�Q�P�n>^%YJ¦

ZA��� � c ��YJ¦|ZAnjkRrxQ c klP���YJ¦ �EcAb ^ M P±q�m c n;7j�|[ b Zi^%~ c njY cA��c [ b �AP�nlP b ZA��~$HJP�k k c � y�c njP±^ c h c � c �A_A�
� M P�n	� � � � � �
�|~�Y#mJ� c Y`P:^ c�{ ¦l^ M P'P b%b%cAb�y PJ^È��PJP�n]^ M P:Q c klP���P�k y ZAnjkl��~�kj^ M ZAnjk£^ M PxY%~�Q�[��
��Zi^`P�k y ZAn�kl��~�kl^ M ~�YçY%Q ZA���
�s� M P�n�� � �,� � �
�A~�Y M ~�� M ¦s^ M P�P b%b%cAb ~�Yç��Z b �APA�LF cAb P=\�ZAQRh���P�� M P�n
� � � � � C z ¦s^ M PNY%~�Q�[j��Zi^`P�k y ZAnjkl��~�kl^ M ~�Y �²c [ b ^%~�Q�P�Y¢ZAY y ~��xZAY¢^ M PNQ�P�ZAY"[ b P�k y ZAnjkj��~�kl^ M �
� n cAb klP b ^ c QRZ � P�^ M P M ~�Y`^ c � b ZAQRY b P�ZAkjZ y ��P´�#P�[jY`P´Z]� c �|Z b ~�^ M QR~�mxY%mJZA��P c n§^ M P´_<�¤Ze\�~�YJ¦
� M ~�m M QR~�� M ^ M ~�klP�^ M P � ZAm=^'^ M Zi^�^ M P �Eb P � [lP�njm=_ cA� � �,� � �@C { ¬EhCP b%� P�m=^ b P�Y%[j��^ ° ~�Y�Q�[jm M
M ~�� M P b ^ M ZAn �EcAb�c ^ M P b �iZA��[lP�YJ� LNM P:N`njZ b%b%c ��P b P0^ M P:kj~�Y`^ b ~ y [l^%~ c n,¦A^ M P y PJ^`^`P b ^ M P:Q c kjP��Ð�

5 Y%[jQ QRZ b _ cA� ^ M c Y`P b P�Y%[���^%Y�~�Y#h b P�Y`P�n>^`P�kX~�n L Z y ��P 3 � 3 � z ZAnjk 3 � 3 � z � M P b P���PxY M c �
^ M P'Q�P�ZAnXZAnjk£�iZ b ~�ZAnjm=P cA� ^ M Pxr´Q c klP���Y �EcAb ZA����q�^`P�Y`^#^ c h c � c �|~�P�YJ�¢� PxmJZAnXY`PJP'^ M Zi^�^ M P
� ® ���¤U LNL �"	Nw:« ®'} � } Q c klP�� M ZAY#Z�QRP�ZAn�mJ� c Y`P:^ c�{ ¦jZAnjk]^ M P�� c �#P�Y%^��iZ b ~�ZAnjm=PA¦ �EcAb ZA���
q ^ c h c � c �|~�P�YJ�
LNM P�Q ZA~�n�m c njmJ��[jY%~ c n �²b%c Q ^ M P�Y`P�P=\�h�P b ~�Q�P�n>^%Y�~�Y�^ M Zi^'^ M P � ® ���¤U LNL �"	Nw:« ®'} � }

Q c klP���¬÷Y c ��~�k ��~�nlP ° ~�YxZA����Z4_�Y:^ M P y P�Y%^ c nlPR~�n ZA���0Y"~�^%[jZi^%~ c njY���� P]Y M c � Q cAb PRklPJ^%ZA~���P�k
� b Zih M Y �EcAb Q cAb P�Y%~�Q�[���Zi^%~ c njY�~�n 5 hjhCP�njkj~ \ 	 � 5 n�[jQ y P b±cA�0cAy Y%P b �eZi^%~ c njY �Ec ��� c � �²b"c Q
c [ b P=\>hCP b ~�Q�P�n>^%ZA� b P�Y"[j��^%Y�6

� LNM P*N y�c [jn�klP�k�P©Q c klP���Y�ZA���±Z4_>Y���P�ZAk�^ cxy PJ^`^`P b0b P�Y%[j��^%Y�ZAnjk�^ M P=N`[jn yCc [jnjklP�k�P c njP�YJ�
LNM ~�Y:�iZA��~�k�Zi^`P�Y�� M Zi^´��ZAY�Y%ZA~�kª~�n ¯ P�m=^%~ c n 3 ��S ZAnjk h b%c �|P�Y:^ M Zi^�~�n<^ b"c kj[jmJ~�nl�X^ M P
[lhjhCP b±y�c [�njk c n y ZAnjkj��~�kl^ M ��P�ZAkjY±^ c y PJ^`^`P b ZAmJmJ[ b ZAm=_A�
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2 flows, length = 3 links
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’INV_RTT’
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L Z y ��P z 6 �¢Z b ~�ZAnjm=P cA� ^ M P�P b"b%cAb±cA� ^ M P´r y ZAnjkj��~�kl^ M �¤Y M Z b ~�nl��Q c klP���YJ�

� � n F�~��|[ b P S � ¬÷Y`PJP 5 hjhCP�njkj~ \ 	 ° �#P¢m c QRh�Z b P b P�Y%[���^%Y �²cAb ^ M P � ® ���¤U L�L �"	Nw:« ®'} � }
Q c kjP�� cAy ^%ZA~�nlP�k ~�n§^È� c kj~SR$P b P�n>^��±Z4_>YW6�¬÷~ ° ^ M P y ZAnjkl��~�kl^ M ~�Y�ZA��� c mJZi^`P�kªZAmJm cAb kl�
~�nl� ^ c ^ M P yCc [jnjk � � / B B �]¬÷~�~ ° ^ M P y ZAnjkl��~�kl^ M ~�Y]Y M Z b P�k
¦:~�n	^ M PªmJZAY`Pª� M P�n� 	#� �	��� 	 	#� � � � �

�²cAb ^ M P�QR~�kjk���P'��~�n � � L�M P 7j�|[ b P�Y M c ��Y�^ M Zi^N^ M P b P�Y%[j��^ �EcAb
¬÷~ ° Z b P�Y%~��|nj~$7�mJZAn<^%��_ y PJ^`^`P b ^ M ZAn �²cAb ¬÷~�~ ° � � ^�Q Zg_�Y`PJP�Q+Y%[ b h b ~�Y%~�nl��^ M Zi^�^ M P y�c [�njk
M ZAY±Y%[jm M ZAnXP�R$P�m=^ c n y ZAnjkj��~�kl^ M Y M Z b ~�nj�l¦>~ � ��P:ZAY"Y%[jQ�P:^ M Zi^±^ M Px^ M ~�Y y�c [jn�kj~�nl�
c mJmJ[ b Y c nj��_¥~�n n c n��¤m c nl�AP�Y`^`P�k m c n<^`P=\�^J� 	�[l^�m c nl�AP�Y`^%~ c n ��P�ZAkjY:^ c M ~�� M P b U LNL YJ¦
y P�mJZA[�Y`P cA� ^%~�Q�P§Y`h�P�n>^ y _G^ M Pvh�ZAm � PJ^%Y ~�n*^ M P � [lP�[lP�YJ� LNM P b P �EcAb PA¦±m c nl�AP�Y`^%~ c n
��P�ZAkjY:^ c M ~�� M P b U LNL YJ¦
^ M P b P y _§��P�ZAkj~�nl�£^ c � c ��P b:y ZAnjkj��~�kl^ M kj[lP�^ c ^ M P y�c [�njk
¬÷Y`PJPR^ M P!N 	Nw:« ®�} � } PxmJ[ b �|P cA� F�~��|[ b P S � ° � LNM ~�Y:~�YxZ�n cAb QRZA��h M P�n c Q�P�n c n cA�
y ZAnjkl��~�kl^ M �¤Y M Z b ~�nl�l¦�ZAnjk*Y M c ��Y�^ M Zi^�ZAkjkj~�nj�§^ M P � � / B B y�c [�njk ~�Y�m b [jmJ~�ZA� �EcAb^ M P�ZAmJmJ[ b ZAm=_ cA� ^ M P�Q c klP��Ð�

� � n �AP�njP b ZA�Ð¦�f 5�� �Èf � ® ��P�ZAk�Yx^ c ^ M PR� cAb Y`^ b P�Y"[j��^%YJ¦,m c n;7 b QR~�nl�]^ M P cAy Y`P b �iZi^%~ c n
QRZAklP y _ ¡±M ~�[G~�n ? u A � � n � ZAm=^J¦��#PXP=\�h�P�m=^`P�k	f 5�� �Èf � ® ^ c ��P�ZAk ^ cª� Z b � cAb Y`P
b P�Y%[j��^%YJ� ¨�c ��PJ�|P b ¦ç~�n*Zªn c n��¤m c nl�AP�Y%^`P�k­nlPJ^�� cAb%� ¬EPA�å�l� � M P�n � c ��Y�Z b P���~�QR~�^`P�k
y _�Y%QRZA����h M _�Y%~�mJZA� y ZAnjkl��~�kl^ M cA� Nàh b ~��iZi^`PWP���~�n � Y c n ^ M P b%c [l^`PA¦©n c ^ y _v^ M P�Q ~�k��
kj��P���~�n �j° ¦
f 5�� �Èf � ® �|~��sP�^ M PRY"ZAQ�P b P�Y%[j��^'ZAYx^ M P c ^ M P b Q c klP���YJ¦$� M ~�m M ~�Y'�|P b _
ZAmJmJ[ b Zi^`PA� F cAb m c QRh�Z b ~�Y c n,¦���P´h�� c ^ M ~�Y`^ c � b ZAQRY �EcAb f 5�� �Èf � ® ZAnjk � ® ���¤U LNL �
	Nw:« ®'} � } ~�n*m c nl�AP�Y`^`P�k	nlPJ^È� cAb%� Y c nj��_G~�n F�~��|[ b P�Y S�� ZAn�k S�t � LNM P�Y`Pvh�� c ^%Y
Y M c ��Y�^ M Zi^ � ® ���¤U LNL �"	Nw:« ®'} � } �|~��|P�YNQ�[jm M y PJ^`^`P b�b P�Y%[j��^%Y�^ M Zi^�f 5 � �Èf � ® �

w:[ b QRZA~�n m c njmJ��[jY%~ c n¥~�Y:^ M Zi^ � ® ���¤U LNL �"	Nw:« ®�} � } ��P�ZAkjY:^ c ^ M P y P�Y`^ b P�Y%[���^%Y:~�n
ZA���jY%~�^%[jZi^%~ c njY¢ZAnjkR~�^�~�Y0^ M P'Q c kjP��j��P�m M csc Y`P�^ c ~�QRh���P�Q�P�n>^�^ M P�nlPJ� ¶�·E¸x¹�º$·²»§nlPJ^È� cAb%�
Q c klP��Ð�
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� P���~�Y M ^ c �eZA��~�kjZi^`P c [ b Q c klP�� cA� ZAn£~�n>^`P b �¤Y%~�^`P y ZAm �>y�c njP���~�n � �,� P'�>~�PJ� ^ M P�Y`P���~�n � Y0ZAY
c njP�YN��~�^ M ��Z b �AP´h M _�Y%~�mJZA� y ZAnjkl��~�kj^ M ZAn�k�Z ��Z b �AP´� c ZAk�� M ~�m M ~�Y±P=\�^`P b njZA�©^ c ^ M P�Y%~�Q�[��
��Zi^`P�k§³ b ~�k�Zih�h���~�mJZi^%~ c n,��� P�mJ��ZA~�Q�^ M Zi^ � c ��Y y P�� c nl�|~�nl��^ c Z Y%~�nl�|��P´³ b ~�k�Zihjh���~�mJZi^%~ c njY
��~����#n c ^�Y M Z b P y ZAn�kl��~�kl^ M ZAQ c nl� P�ZAm M c ^ M P b Y�� � n c ^ M P b � cAb kjY�¦¢� M P�nG^ M P b Pv~�Y c nlP
Zih�h���~�mJZi^%~ c n � c ��¦ cAb S { Zihjh���~�mJZi^%~ c n � c ��YJ¦¢ZA��� � c ��Y�Z b PXZA��� c mJZi^`P�k ^ M PXY%ZAQ�PXZAQ c [jn>^
cA��y ZAnjkl��~�kl^ M � L c Y`^%[jkj_ ^ M ~�Y�h M P�n c Q�P�n c n,¦���P£m b P�Zi^`PXZ ®x¯ ��~�n � ��~�^ M Z§�|P b _ª��Z b �AP
n�[jQ y P b0cA� m c njnlP�m=^%~ c njY�� L�M PN^ c h c � c �A_R[jY`P�k �²cAb ^ M ~�Y0P=\�h�P b ~�Q�P�n>^%Y¢~�Y¢Y M c ��nR~�nVF�~��|[ b P t
ZAn�k M ZAY´Z b Zi^%~ cvcA��zi{ ^ c S y PJ^È��PJP�n y ZAm �>y�c nlPRmJZih�ZAmJ~�^È_ ZAnjk ~�n>^`P b �¤Y%~�^`P���~�n � mJZih�ZAmJ~�^�_A�
L�M P b P�Y%[j��^%Y±Z b P�h b P�Y`P�n>^`P�k�~�n F�~��|[ b P S { �

backbone2

1

n

F�~��|[ b P�t 6 L c h c � c �A_R[jY`P�k�^ c Y`^%[jkl_�^ M P y P M Z4�>~ cAb0cA� Z y ZAm �>y�c njP���~�n ��� LNM PNm M Z b ZAm=^`P b ~�Yà�
^%~�mJY cA� ^ M P y ZAm �<yCc nlP�Z b P�6 	#� C zi{ f 	 � Y:ZAnjk	"©Zi^ C zi{ QRYJ¦�ZAnjkv^ M c Y`P cA� ZA��� c ^ M P b ��~�n � Y
Z b P�6 	#� C�S�f 	 � Y�ZAn�k "©Zi^ C�S { QRY��

LNM ~�Y
P=\�hCP b ~�Q�P�n>^%Y©Y M c �G^ M Zi^ ®:¯ ~�Y�[jnjZ y ��P�^ c Y%~�Q�[���Zi^`P�Z�� b P�Zi^�n�[jQ y P b©cA� � c ��Y�6©^ M P
P=\�hCP b ~�Q�P�n>^%ZA� b P�Y"[j��^%Y�Z b P��iZA��~�k£[lh ^ c � r � c ��Y�¦ y [l^ �²cAb Q cAb P�S {A{ � c ��YJ¦<^ M P y ZAnjkj��~�kl^ M
ZA��� c mJZi^`P�kX^ c Z � c �	k c P�Y±n c ^±Y`PJP�QRY#^ c klPJhCP�njk c nX^ M P'� c ZAk cA� ^ M P'��~�n � � F cAb Q cAb P�^ M ZAn
zi{A{ � c ��Y�^ M P y ZAnjkj��~�kl^ M ZA��� c mJZi^`P�k c n ^ M P y ZAm �>y�c nlP���~�n � ~�Y M ~�� M P b ^ M ZAnG^ M P���~�n � �ÖY
h M _�Y%~�mJZA� y ZAnjkj��~�kl^ M��

5 ��^ M c [l� M ^ M P�Y`P b P�Y%[j��^%Y#Z b P b Zi^ M P b kj~�Y`^%[ b%y ~�nl��m c njm=P b nj~�nl��^ M P��iZA��~�kj~�^È_ cA��®x¯ Y%~�Q�[��
��Zi^%~ c njYJ¦ b P�Y`P�Z b m M P b Y'~�n c [ b � b%c [lh M Zg�sP�m c ����P�m=^`P�k§P=\�hCP b ~�Q�P�n>^%ZA�©k�Zi^%Z c n b P�ZA����~�klP=�¤Z b P
njPJ^È� cAb%� Y�� M ~�m M ~�njkj~�mJZi^`P]^ M Zi^ c [ bRy ZAm �>y�c njPXQ c klP��±~�Y��iZA��~�k,� LNM P�Y%P b P�Y%[j��^%Y���~���� y P
h b P�Y`P�n>^`P�k�~�n�ZAnv[lh$m c QR~�nj� b PJh cAb ^J�
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F�~��|[ b P S { 6ªUNP�Y"[j��^%Y cA� ^ M P ®x¯ Y"~�Q�[j��Zi^%~ c n cA� Z y ZAm �>yCc nlP§��~�n � 6 LNM Pv\>�¤Ze\�~�Y]~�Y ^ M P
n�[jQ y P bNcA� � c ��Y�� c ~�nl�]^ M b%c [l� M ^ M P y ZAm �>y�c njP���~�n � ¦CZAnjkv^ M P�_<�¤Ze\�~�Y'~�Y�^ M P�Y"[jQ cA� ^ M P
y ZAnjkl��~�kj^ M ZA��� c mJZi^`P�k§^ c P�ZAm M � c �´� L�M P�Y c ��~�k���~�nlP´~�Y'^ M P�^ c ^%ZA��mJZih�ZAmJ~�^�_G¬ y ZAnjkj��~�kl^ M °
cA� ^ M P y ZAm �>y�c njP���~�n � �
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� P'�|~��|P M P b P'Z �EcAb QRZA�CklP�Y%m b ~�hj^%~ c n cA� ^ M P y ZAnjkj��~�kl^ M ZA��� c mJZi^%~ c n£h b%cAy ��P�Q �EcAb ^ M P � ® ���
U LNL �"	±wx« ®'} � } Q c klP��s~�n:^ M P�m c n>^`P=\>^ cA� ¶�·²¸�¹�º$·E»0� 5 y ZAn�kl��~�kl^ M ZA��� c mJZi^%~ c n£¬ ��� ° ��� �
~�Y±m c n �²cAb Q�^ c ^ M ~�Y±Q c klP��,~ � ~�^NY%Zi^%~�Y'7jP�Y�^ M P �Ec ��� c ��~�nj� b [j��P�Y�6
¬÷~ ° � ^N~�Y � P�ZAY"~ y ��P�6

� ��� ��� � ��� � ����� ���

¬÷~�~ ° LNM P y ZAn�kl��~�kl^ M cA� P�ZAm M b%c [l^`P�~�Y yCc [jnjklP�k 6
� � � � � ��� � � � �U LNL �

¬÷~�~�~ ° w:n Z y�c ^`^%��P�nlP�m � ��~�n � ¦C^ M P y ZAnjkl��~�kl^ M ~�Y:Y M Z b P�k¥��~�^ M � ® ���¤U LNL ��P�~�� M ^%YJ� L�M ~�Y
Q�P�ZAnjY�^ M Zi^'�#P�mJZAnjn c ^:~�njm b P�ZAY`P´^ M P y ZAnjkl��~�kl^ M ZA��� c mJZi^`P�k¥^ c Z b%c [l^`P �R��~�^ M c [l^
klP�m b P�ZAY%~�nl�´^ M P y ZAnjkj��~�kl^ M ZA��� c mJZi^`P�k]^ c Z b"c [l^`P�� � Y"[jm M ZAY � ��� U LNL � � � ���=U LNL �e¦cAb Q cAb P �²cAb Q ZA����_T6

� � � Co¬ � �� ° ��� � � � � � � � � �� 	 �����
� � � ��� � � � � �� � U LNL � � � � �� U LNL � � �

¬÷~�� °�¯>c Q�P´��~�n � Y±mJZAn y P � #21�
 � 	�%T� ��~�n � YJ¦jQ�P�ZAnj~�nj��^ M Zi^�^ M PJ_Xh b"c ��~�klPx^ M P�Y%ZAQ�P y ZAnjk��
��~�kl^ M ^ c ZA��� b%c [l^`P�YN��~�^ M c [l^±ZAn>_£Y M Z b ~�nl�l�

F b%c Qµn c � c n
¦l��P�Y%Z4_]^ M Zi^�ZAnvZA��� c mJZi^%~ c nv~�Y ��#���� ~ � ~�^NY%Zi^%~�Y'7jP�Y�^ M P�q b [j��P�Y±Z yCc �|PA�
� !" � * � < ��3�5�� &  �� &)3 � 3��	� �;&)./&� ;. � (�* :;1 �":;&  � < < 3 � ( & �"3+*

	#P �EcAb P�klPJ�|P�� c h�~�nl� ZAn ZA��� cAb ~�^ M Q ^ c m c Q�h�[l^`P�Z � ZA~ b'y ZAnjkl��~�kl^ M ZA��� c mJZi^%~ c n
¦C��P b P�k�[jm=P
^ M P´h b%cAy ��P�Q y _ b P�Q c ��~�nl� b [���P�Y�¬÷~�~ ° ZAnjk ¬÷~�� ° ��U�[���P£¬÷~�~ ° mJZAn y P�P���~�QR~�njZi^`P�kvY%~�QRh���_ y _
ZAk�kj~�nl��ZAnvZ b ^%~I7�mJ~�ZA�
nlPJ� ��~�n � ^ c P�ZAm M b%c [l^`PA� LNM Zi^���~�n � M ZAYN^ M P �Ec ��� c ��~�nj��m M Z b ZAm=^`P b ~�Yà�
^%~�mJY�6 � � C � � �

� U LNL � ¦ � ��� C { �x� ~�^ M ^ M ~�Y�njPJ� ��~�n � ¦ b [j��PX¬÷~ ° ~�Q�h���~�P�Y b [j��PX¬÷~�~ ° �'� P
mJZAn§ZA��Y c P���~�QR~�njZi^`P b [���PR¬÷~�� °çy _Xm b P�Zi^%~�nl�£ZRm c h�_ cA� P�ZAm M y ZAm �>y�c nlP���~�n �R�EcAb P�ZAm M b"c [l^`P
� c ~�nl��^ M b%c [l� M ^ M P ��~�n � �-F cAb P=\�ZAQ�h���PR~ � � b"c [l^`P�Y�� � � � � � � ���§� c ^ M b%c [l� M Z y ZAm �>yCc nlP
��~�n � ¦|��P b PJh���ZAm=P�^ M ~�Yç��~�n ��y _ � ��~�n � Y � � � � � � � � �R��~�^ M ^ M PxY%ZAQ�P:m M Z b ZAm=^`P b ~�Y%^%~�mJYJ¦ � �#� c ~�nl�
^ M b%c [l� M � ��¦��J�J�J¦ ��� � c ~�nj�R^ M b%c [l� M � ���
� P M Zg�|P�n c � b P�kj[jm=P�k�^ M P�h b%cAy ��P�Q ^ c m c Q�h�[l^%~�nj��Z � ZA~ b�y ZAn�kl��~�kl^ M ZA��� c mJZi^%~ c n���~�^ M

n cxy ZAm �>yCc nlP���~�n � Y�ZAnjk���~�^ M c [l^0^ M P N yCc [jnjkj~�nj�2P b [���PA�©� P'n c �*�|~��|PNZ �EcAb QRZA�jklP�7�nj~�^%~ c n
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