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[ÀjQPØh&RVamnÁü L&ýsJQ\<þVafNQhÜJ:Z�R�Z&n<ach&ý0ÿ��OW�����WuZ&afýzbsþVL·JQR×Lª`Kamn<P2Z·\QNQa��:P^n	�uLOR×emn
��amn<P�afN
�
� RVZOb�þVR×\:üTþ×\QRVP � L&R�gQ\:b×acNQP5bVb�Z�NIn@bVüTacP NMþ×a��IüsüTLOýsJQ\<þ×acNQhIW>þ×jQRVL&\:h&jØþVjQPÂüTLOý	gQacN:Z�þ×acL&NÖL �
üTL&ýsýsL<n<afþ�&W]b×J�P5üTamZ�ecambkP^n·Z�N:n jQach&j·J�P R � L&RVýzZ�N:ü P�üTLOýsJQ\<þ×acNQh b�<b�þVP ýzb5F]_ JQRVacN:üTacJ:Z�e
Z�acý-amb�þVL.ü R×P^Zªþ×P#afNMþ×P5h&R�ZªþVP5nsüTLOý%J:\<þVZ�þ×acL&N:Z&e:P NK`KacR×LONQýsP NMþVb�þ×j:Z�þuJQRVLª`Kacn<PÀþVP5ü�jQN:L&ecL&h�
Z�N:n2RVP5b×L&\:RVü P�afN � R�Z&bkþ×RV\:üTþ×\QRVP5b � L&RÙþ×jQP.P��ÂüTacP NMþÙ\IbkP.L � RVP ýsL�þVP	JQemZªþ � L&RVýsbÙn<P ecac`&P RVacNQh
Z%bkþ×P^Z&n
OW<R×P5efamZ�g:efP�b×L&\QR�üTP�L � üTLOý%J:\<þ×acNQhzJ�L��uP5R5F

[ÀjQP RVP.Z&R×POWIjQL���P `OP R^W:ýzZ�N�2ü�j:Z&efecP NQhOP5b���jQP N þ×R�KafNQh�þ×LÔP��CP5üTþ×ac`&P e�2j:Z&R×NQP^b×b#þ×j:P
ü Z�JIZ�gQacefafþ×acP5bÀL���P5R×P^n�g��b×\:ü�j�b�<bkþ×P5ýsb5FQ[ÀjQP�\QNQJ:R×P^n<acüTþVZ&gQefP�Z&N:nÔn
KN:Z�ýsamüÙg�P jIZ�`MacL&\:R
L � hOR×amn�RVP5b×L&\:RVü P5b���awþVj.RVP5b×JIP^ü¨þ4þ×L�üTLONQNQP^ü¨þ×ac`Kawþ�OWªefLMZ&n.Z�N:n%üTLONOþVP NMþ×acL&N%üTRVP5Z�þ×PÀn<a��Âü \Qe��
þ×acP5b���jQP NÔZªþ×þ×P ýsJ<þVafN:h.þVL.amn<P5NOþVa � Âb×\QafþVZ&gQefPÐRVP5b×L&\QR�üTP^b�þ×jIZªþ�ü Z&NÂP��<P5ü \<þ×P�Z�NÔZ�JQJ:efamü Z��
þ×acL&N3Z&N:n�nQP ecaf`OP R�h&\:Z&RVZ&NOþVP P^nsefP5`&P embuL � b×P RV`Kacü P&F��~N3Z&n:n<awþVafLON WMR×P^bkLO\QRVü P�jQP þ×P RVL&hOP NQP5awþ�
Z�N:n.þ×j:P�efLMb×b4L � ü P NMþ×R�Z�eIZ&n<ýsacNQacbkþ×R�ZªþVafLON.P���P^ü¨þ�þVjQP�ü�j:Z&RVZOü¨þ×P5R×ambkþ×amü b�L � �uLOR� KecLOZOn�ýzZ�N
�
Z�h&P5ýsP NMþzþ×LKL&emb5W�n<a���P5R×P5NOþVacZ�þ×acNQh þ×j:acbÂZ&R×P^Z � R×LOý üTLONK`&P NMþVafLON:Z�e�ý.\QewþVafJ:R×L<üTP^b×b×L&RzZ&N:n
efL<ü Z&efamb×P5nÔüTec\:b�þVP R�bVü�jQP5nQ\QefacNQhIF
! �&�OÏM��t��~��{¨Æ%���#"T|kÆ  �ª��{V|��K�T��tw�5�K� Å �Ô�5|����~xM�5�Â�^�2�u|�twÆ3´��^���O�O��t��Mv&� ® �5Å���t����5|�{^� ¯%$ �  �
���^��&��O�M�V��t��^�.��t���xz�&�M�<{×|×´��^���M�&��t��Mv('*)+)+'��



�~N@þVjQamb �uLOR� CW>hOR×amn �uLOR� KecLOZ&n ýzZ�N:Z&h&P ýsP5NOþ�amb�Z�J:JQR×LMZ&ü�jQP^n2þVjQR×LO\Qh&j@þ×j:PÂ\:b×PzL �
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�	�����������������������	� þ×LKL&eIþ×L%JQRVLª`Kacn<PÐZ&ü5üT\QR�ZªþVP�P5bkþ×acýzZªþ×acL&NIbuL � Z�J:JQefamü Z�þ×acL&NÂg�P��
j:Z�`KafLO\QR�JQRVafLOR�þVLØR×\:N
�ÛþVafýsPOF��~N JIZ�R×þ×amüT\QemZ�R^W>þ×j:PÔG>_#Y�� ÿ �����£G4P5R � LOR×ýzZ�NIüTPÂ_�NIZ�e�Kb×amb
Z�N:n2Yuj:Z�R�Z&üTþ×P5R×amb×Z�þ×acL&N ��NK`MacRVL&NQýsP NMþ�!ub�<b�þVP ý±ambÀ\:b×P5n3þ×LsJQRVLª`KacnQPÙJ�P R � L&RVýzZ�N:ü PÐJ:R×P��
n<acüTþ×acL&NzL � g�L�þVjÂbkP#"M\QP NMþ×amZ�e�Z�N:n%J:Z&RVZ&efecP eIZ�JQJQecamü ZªþVafLON:b5F&[ÀjQamb�J�P R � L&RVýsZ&N:üTP�ýsL<n<P5efecafN:h
b�<bkþ×P ý(bkP5J:Z�R�ZªþVP5b�b×L � þ��ÀZ�RVP&WCj:Z�R�n
�ÀZ�RVP%Z&N:n@J:Z�R�Z�ecefP5efambVZªþ×acL&NÖb�þVRVZ�þ×P5h&acP5b%$>awþ�b�ü Z&J:Z�gQace��
awþVafP^bÂZ�N:nAZ&ü5üT\QR�Z&ü�·j:Z�`KafN:h@g�P P5N nQP ýsL&N:bkþ×R�ZªþVP5nÁg�ÜZÖNM\:ý	g�P RzL � b×\:ü ü P5bVb � \Qe�ü5Z&b×P
b�þV\:n
sZ�JQJQecamü ZªþVafLON:b�ÿ &�')(���F&[ÀjQP�emZ�&P5R×P^n.Z&JQJQRVLOZ&ü�j%L � G>_#Y�� JQRVLª`Kacn<P^b+*:P��KacgQacefafþ�.þ×j:Z�þ
ü Z�N%g�P�\:bkP^n�þVL�JQR×P^n<amü¨þ4þ×jQP�J�P R � L&RVýzZ�N:ü PuL � Z&JQJQecacü5Zªþ×acL&NIb4L&N%ý	\Qefþ×acJQecPÀZ&RVü�j:awþVP5ü¨þV\QRVP5b5W
Z�N:n�þVjQP�ýsL<n<P5ecb�Z�RVP�þ�KJQamü Z�ece�ÐJIZ�R�Z�ýsPTþVP RVacb×P5n�b×L�þ×j:Z�þ]þVjQPubVü Z&efacNQh�P���P^ü¨þ4L � ZOnQn<afþ×acL&N:Z&e
JQR×L<ü P5bVbkLORVb,�ÒLOR�n<acbkþ×RVacgQ\<þ×P^nÔNQL<n<P5b�!Àü Z&N3g�P�afNK`OP5bkþ×achOZªþVP5n>F

_  &P�@gIP5NQP��:þ	L � G>_#Y���acb�þVjQP�Z&gQafecafþ�2þ×LØP5`ªZ�ec\:ZªþVP%J�P R � L&RVýzZ�N:ü Psý%L<n<P5ecb ��awþVj
n<a��CP RVacNQh�j:Z&RVn
�ÀZ�RVPÀýsLKnQP emb ���.-/��01��-�2�3 F<[ÀjQamb�Z�ececL���b�Z ��L&R� MecLOZOn�ýzZ�NIZ�h&P5ýsP NMþ�P NK`Ka��
R×LONQýsP NMþ�þVL.\<þVafecambkP�J�P R � L&RVýsZ&N:üTP#JQR×P^n<amü¨þ×acL&N ��jQP NÔZ�ecefL<ü5Zªþ×acNQh.afN:nQP J�P N:n<P5NMþ�þ�Z&b� <b�þVL
h&RVL&\QJ:b�L � n<amb�þVR×acgQ\<þVP5n>W:jQPTþVP RVL&h&P5NQP LO\:b�üTL&ýsJQ\Qþ×acNQhzb�<bkþ×P ýzb5FQ[ÀjQambÀJ:Z�J�P R�acNMþ×RVLKnQ\:üTP^b
L&NQP�bk\Iü�jÁb�Kbkþ×P5ý�W  MN:L���NÁZ&b%[ÀafþVZ�N8ÿ54+��W]þVj:ZªþÂZOn<L&J<þ�bsZ ý.\QewþVa���þ×acP RVP5nAZ�J:JQR×LMZ&ü�j þVL
�uLOR� KecLOZ&n ýzZ�N:Z&h&P ýsP5NOþ^W ��jQP5R×PÂbkþVZ&N:nQZ�R�n@h&RVacnÖJQRVL�þVLKü L&emb�Z�N:nÖJ�L&R×þVZ&ecb�Z&R×Pz\:b×P5n Z�þ
þ×jQP%þ×LOJ þVafP5R5W ZÔüTLOefecP5üTþ×acL&N@L � Z&JQJQecacü5ZªþVafLON RVL&\<þVafNQhÔgQRVL� OP R�bÙZ&R×P%\:b×P5nÖZªþÐþ×jQPsýsacn:n<efP
þ×acP R�Z�NIn3ecL<ü Z&efambkP^n ��L&R� KefLMZ&nzýzZ&N:Z�hOP R�b�Z&R×PÐ\:b×P5n�ZªþÀþVjQP�efL���P5bkþÀþ×acP R^F

[ÀjQP RVPÙZ&R×P#Z	NK\Qý	g�P RÀL � L&þ×jQP5RuhOR×amnzRVP5b×L&\QR�üTP#ýsZ&N:Z�hOP ýsP NMþuZ&N:n�bVü�jQP^n<\QecafNQh%bkLOef\ �
þ×acL&N:b�þVj:Zªþ#ZOnQn<RVP5bVb�b×acý%acemZ�RÀacbVb×\QP5bÀacN:üTec\:n<acNQh76 P5h&acL&N ÿ 8���WQd#PTþ¨HKL&ec`&Pzÿ 9���WIYuL&N:n<LOR�ÿ��#:���W
d�acN � ÿ�������WK_�JQJ.6 P^H@ÿ��+���>Z�NIn�d�acýsR×L<n.;&o ÿ��%����F=< jQafecP�ýzZ�N�sL � þVjQP5b×P�JQR×L/>�P5üTþVbu\<þ×acefamb×P
"O\:P R� ��g:ZObkP^nÜýsP5ü�jIZ�NQambkýzb � L&RÂRVP5b×L&\QR�üTPØnQacbVüTLª`OP R�ÜZ�N:n ZOn<`&P5RkþVacb×P ýsP NMþ^W�Z�N Z&h&P NMþ��
g:Z&b×P5n@Z�JQJQRVLOZOü�jØambÐZOn<L&JQþ×P5n afN@þ×j:acb ��L&R� CF�d#afýsRVLKn�;�o P^b�þVafýzZªþVP5bÙþ×j:P%J�P R � L&RVýzZ�N:ü P
L � Z�J:Z&RkþVacü \QemZ�R�hOR×amnsRVP5b×L&\QR�üTPÀþVjQR×LO\Qh&jzj:P \QRVacbkþ×amü buZ�N:nÂjQacbkþ×LOR×amü Z&e:acN � L&RVýzZªþVafLON W���jQacecP
þ×jQP�J�P R � L&RVýsZ&N:üTPÙJQRVP5n<amü¨þVafLONÂþ×LKLOeCG>_#Y��Üacb�\<þVafecambkP^nÂacN�þVjQacbÀü L&NMþ×P��Mþ^F��~N�þVjQP�YuLON:n<LOR
b�<bkþ×P ý�W:bVü�jQP^n<\QecafNQhzZ&afýzbÀþVL%ýzZ��Kacýsacb×P�þ×j:P�\<þ×acefambVZªþ×acL&N�L � hOR×amn�RVP5b×L&\:RVü P5b?�ÒRVP5b×L&\QR�üTP��
L&RVafP5NOþ�ZªþVP5n�!�$5d�acýsR×L<n�Z&N:nÐþ×jQamb��uLOR� ÙJQR×Lª`Kamn<P5b©Z�b�<bkþ×P5ý þVj:Zªþ�ý%P5PTþ�b©b×P RV`MamüTP�nQP5Z&nQefacNQP5b
�Ò\:b×P R���LOR×acP NMþ�Zªþ×P^n�!¨F

[ÀjQP�L&RVhOZ&NQacbVZªþVafLON�L � þVjQacb#J:Z�J�P R#acb�ZOb � L&ecefL���b%@:b×P5üTþ×acL&N �%afNMþVR×L<n<\:ü P5b�þVjQP�J�P R � L&R��
ýsZ&N:üTP�J:R×P^n<acüTþ×acL&N%þ×LKLOecb�acNsýsL&RVP�n<PTþ�Z�aceÛW&Z&N:n%jQL�� Z�JIP5R � LOR×ýzZ�NIüTPÀJQRVP5n<amü¨þVafLONsb�<b�þVP ý
ü Z�N Z&bVb×acbkþ�afN hOR×amn ��L&R� KefLMZ&n2ýzZ&N:Z�hOP ýsP NMþ%$>acN·bkP^ü¨þVafLONA�:WCþ×jQP3b�<bkþ×P ý)Z�R�ü�jQawþVP5üTþ×\QRVP
acbÐn<P5bVüTRVacgIP^nØZ�ecL&NQh ��awþVjØþ×j:R×P5P	ýsPTþVjQL<n<L&ecL&hOafP^b � L&R�n<ambkJ�P R�b×afNQh�þVZOb� <b�þVLÂþVjQP.RVL&\Qþ×acNQh
gQR×L  &P5RVb%$Ob×P5üTþ×acL&N &%JQRVP5b×P NMþVb�Z%ü Z&b×PÙbkþ×\In
�Z�NIn�n<P5ý%LON:bkþ×R�Zªþ×P^b�þVj:Zªþ�þ×j:PÐJ�P R � L&RVýzZ�N:ü P
ý%L<n<P5ecb%Z�NIn gQRVL� OP R	b�<b�þVP ý L��CP RsZØhOLML<n·acýsJQRVLª`&P ýsP5NOþ.Lª`&P R%bkacýsJQecP R.þ×P5ü�j:NQaB"M\QP^b F
YuL&N:ü ef\:b×acL&N:b�Z&R×PÐJQRVP5b×P NMþ×P^n�acN2bkP^ü¨þ×acL&NDC<F
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[ÀjQP�JQRVP5n<amü¨þVaf`OP�ü Z�JIZ�gQacefafþ×acP5b4L � G>_#Y�� � LOR×ý þ×jQP�ü P NMþ×RVP�J�L&acNOþ�L � þVjQamb ��L&R� MecLOZOn�ýzZ�N
�
Z�h&P5ýsP NMþ � R�Z�ýsP*�uLOR� CW©J:R×Lª`Kamn<afN:h@n<P^üTambkacL&N
�~b×\QJQJ�L&R×þ � L&R%þVjQP�gQR×L  &P5RVb.Zªþsþ×jQPÔýsacn:n<efP
þ×acP R^WMZ&N:n�Z&ecb×L�acý%J:R×Lª`KacNQh�þ×j:PÐü5Z�J:Z&gQafecafþ×acP5buL � þVjQPÙecL<ü Z&efambkP^nzb×ü�j:P5n<\QecP R�b�Zªþ�þVjQPÐefL���P5bkþ
þ×acP R^F �~N�þVjQamb�bkP^ü¨þVafLON WKþ×jQP�G>_#Y�� b�<b�þVP ý Z&N:nÔawþ�b�Z&bVbkL<ü acZ�þ×P5nÂþ×LKL&emb�Z�RVP�n<P5bVüTRVacgIP^n>F
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G>_#Y�� ýsLKnQP emb%Z&R×P�\:bkP^n þ×L@JQRVP5n<amü¨þ.þ×jQPÔgIP5j:Z�`KafLO\QR	L � ZØJQRVL&hORVZ&ý g� ýsP5Z�NIb	L � Z
bkP þ�L � jQacP R�Z�R�ü�jQacü5Z�e�Z�NInÖü efP^Z�RVe�@n<P��:N:P5n emZ�&P R�b5FC[Àj:Pz\QJQJ�P RVý%LMb�þ�emZ�&P5R�L � Z2G>_#Y��
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[ÀjQR×P5P �uLOR� KecLOZOn ýzZ�N:Z&h&P5ý%P5NMþ�b�þVRVZ�þ×P hOafP^bzZ�RVP�\:bkP^nAþ×L n<amb×JIP5RVb×PØZ�N:nAP��KP^üT\<þVP2þ×j:P
þVZ&b� <b#LONØþVjQP.P��<JIP5R×acýsP NMþVZ&e�hOR×amnQb5F�[Àj:P �:R�bkþ#þ���L3bkþ×R�Zªþ×P5h&acP5b� b×JQR�Z���Qþ×j:P.þ�Z&b� <b#LONOþVL
þ×jQP�gQRVL� OP R�bÀn<afRVP5üTþ×e� ��afþ×jØZ�NÔacN:b�þVR×\Iü¨þ×acL&NÔþVj:Zªþ�JQRVP `OP NMþVbÀn<P � P RVRVZ&eCþ×LzL&þ×jQP5R�gQR×L  &P5RVb5F
�~N@P���P^ü¨þ5W þ×jQPzjQacP R�Z�R�ü�jQamü Z&e�bkþ×RV\:ü¨þV\QRVP.amb�RVP ýsLª`&P^nØZ�N:n@gQRVL� OP R�bÙü5Z�NÖL&NQe�ØRV\QN þ�Z&b� <b
L&N3þ×jQP5afR�ecL<ü Z�e ��L&R� KefLMZ&nzýzZ&N:Z�hOP R�b FK[ÀjQP5b×P�b�þVRVZ�þ×P5h&acP5bÀZ�RVPÐnQP5bVüTRVafg�P5n3gIP5efL���Z�N:n�þ×j:P
R×P^bk\QefþVb�Z&R×P�ü L&ýsJ:Z�RVP5n�afNÔþVjQP�NQP��Kþ#b×P5üTþ×acL&N F

[ÀjQP �:R�bkþ�bkþ×R�ZªþVP h� ��� ��� ��3���� ��� !Âamb�ZÜb×afýsJQecP@þ×P5ü�j:NQaB"M\QP@þ×jIZªþ2n<LKP5b3NQL�þ�\:b×P
JIP5R � LOR×ýzZ�NIüTP�ýsL<n<P5ecb]þ×L�bkþ×P P5R©þ�Z&b� <b þVLÐb×\QafþVZ�g:efPÀZ�R�ü�jQafþ×P5üTþ×\QRVP5b5W�Z�N:n�nQLMP^b�NQL�þ4\:b×P�Z&N�
L&J<þVafýsambkacNQh�b�þVRVZ�þ×P h Ðþ×L�R×P^n<\:ü P�þ×j:P�ýzZ� &P5b×J:Z&N�L&N	þ×jQPÀecLKü5Z�e���L&R� MecLOZOn�ýzZ�N:Z&h&P R^F�[ÀjQacb
n<acb×J�P R�bkacL&NÂbkþ×R�ZªþVP h�%RVP%"M\QacR×P^b�P5ZOü�jzgQRVL� &P5R�þ×L.R×P5JQe�.þVL.Z�RVP%"M\QP^b�þ � R×LOý þVjQPÐafNQafþ×amZªþVafN:h
gQR×L  &P5R � L&R4þ×j:P acR�5"O\:P \QP�ecP NQh&þ×j��	'�þ×jQamb�g�P acNQh�þVjQP�bk\:ý L � þ�Z&b� Kb�afN%þ×j:P�P��<P5ü \<þ×acNQh�Z&N:n
þ×L���g�P��~b×ü�jQP^n<\QecP5nÔb�þ�ZªþVP&FQ[ÀjQambÀJQRVLª`Mamn<P^b�Z&N3acN:n<amü Z�þ×acL&NÔL � jQL�� gQ\Ib�ÂP^Z&ü�jÔüTL&ýsJ�L&NQP5NMþ
üTec\:b�þVP R.L � þ×jQP�h&RVacnÖamb	Z�NIn·ü Z�N bkþ×P5P R�þVjQP�bVü�jQP5nQ\QefacNQh nQP5üTamb×afLON ZOü ü L&R�n<afN:h&e�&F < jQP5N
Z�ece L � þ×j:P�R×P^bkLO\QRVü P�gQR×L  &P5RVb�j:Z�`OP�R×P^bkJ�L&N:nQP5n>W<þVjQP�b�Kbkþ×P5ý ��afþ×j�þVjQP�ecL��uP^b�þ "M\QP5\QP�acb
bkP5efP^ü¨þ×P^n�Z�N:n�þ×jQP�þ�Z&b� �Z�ececLKü5ZªþVP5n�þ×L%þ×j:Z�þ#b�<bkþ×P5ýÔF
< jQafecP�þVjQamb�þVP5ü�jQN:aB"M\QP��uLOR� <b ��P ece ��awþVj3b×ýsZ&efe�NK\Qý	g�P R�buL � P NMþVafRVP e�D�ÒL&R�NQP^Z�R�!�jQL��

ý%LOh&P5NQP LO\:b�b�<bkþ×P ýzb5W>awþ�J�P R � L&RVýzb�efP^b×b(��P ece ��awþVj nQaf`OP R�bkPsZ�R�ü�jQafþ×P5üTþ×\QRVP5b�ZObÙafþ�þVZ� &P^b
NQL·Z&ü ü L&\QNMþzL � þ×jQP2\:N:n<P RVe�MacNQhÖj:Z�R�n
�ÀZ�RVPÔZ&RVü�j:awþVP5ü¨þV\QRVPÔZ&N:n ��acece�þ×RVP5Z�þzZÖb×efL�� R×P��
bkLO\QRVü P ��afþ×j ZÂb×ýzZ�ece "M\QP5\QP�JQRVP � P5R×P5NMþ×amZ�ece�3þ×LÔZ � Z&bkþÙRVP5b×L&\QR�üTP ��afþ×j@ZzecZ&R×hOP R "M\QP5\QP&F
[ÀjQacb�b×JQR�Z�KafNQh�þ×P5ü�j:NQaB"M\QP�ambÀýsL&RVPÙb×\QawþVP5n�þ×Lzb×P RV`&P R � Z�RVýzbÀZ�N:n3üTecLOb×P5nÂP5NK`MacRVL&NQýsP NMþ�b
RVZ�þ×jQP5R�þ×jIZ�N2emZ�RVh&P ��amn<P��~Z�RVP5ZsacN � R�Z&bkþ×RV\:ü¨þV\QR×P^b ��jQP5R×P%b×ü5Z�emZ�gQacefafþ��ambVbk\QP^b#ü5Z�N2g�P5üTLOýsP
Z	JQRVL&g:efP5ýÔF���L���P `OP R^WOafþ�bkjQLO\QemnÂg�PÙNQL&þ×P^nÂþVj:Zªþ�þ×jQPÐacý%J:efP5ý%P5NMþVZªþVafLONÔnQP5bVüTRVafg�P5nzj:P RVP
R×P5JQR×P^bkP5NMþVbÀþVjQP%b×acý%J:efP^b�þ�bkJQR�Z�KafN:hsþ×P5ü�j:NQaB"M\QP%Z�N:n2þ×jQamb#ýsP þ×jQL<nØü L&\Qemn2g�P	acý%J:R×Lª`OP5n
g�2\IbkacNQh2Z�RVP5b×L&\:RVü P	j:Z&RVn
�ÀZ�RVP	bVü Z&ecZ&R#þVj:Zªþ ��P ach&jMþVbÙþ×j:P"M\QP5\QP%efP5NQh�þVj:b�n<P J�P NIn<afN:h
L&N3þ×jQP�RVP5b×L&\QR�üTPÙþ�KJIPOF

[ÀjQP.b×P5ü L&N:n ��L&R� KefLMZ&n�ýzZ�NIZ�h&P5ýsP NMþÐbkþ×R�ZªþVP h�A��� �����	3�� ����� !�Z&ecb×LÂRVP%"M\QacR×P^bÙZ�R×P��
bkJ�L&N:b×P � RVL&ý P5ZOü�j�g:R×L  &P R^F �~N8þVjQacbÖü ZObkPOW#Z RVP%"M\QP^b�þØamb ýzZOn<P � L&RØþ×jQPÁJQR×P^n<amü¨þ×P^n
ýsZ� &P^bkJ:Z&N ��j:acü�j ambzþ×j:PØP��<J�P5ü¨þVP5nÁþ×acýsP2þ×jIZªþ3Z NQP*� >�LOg �uLO\QemnÁg�P hOafN P��KP^üT\<þVafLON
L&NAþ×jQP R×P^bkLO\QRVü P5b%þVjQP2gQRVL� &P5RzR×P5JQRVP5b×P NMþVb5F�[ÀjQP b�<b�þVP ý ü5Z�NAþ×j:P N JQRVP5n<amü¨þ�þ×jQPØP����
JIP^ü¨þ×P^n3ü L&ýsJQecPTþVafLON�þVafýsP � L&RÀþVjQP�J:Z�R×þ×amüT\QemZ�RÀZ�J:JQefamü Z�þ×acL&N �ÒJQRVP5n<amü¨þVP5n3ýzZ� &P^bkJIZ�N�J:ef\:b
JQR×P^n<amü¨þ×P^n�P��<P^üT\<þVafLON�þ×acýsP#!¨W�Z�NIn�þ×jQPuþVZOb� �Z�ececLKü5ZªþVP5nÐþ×L#þ×jQPugQRVL� &P5R>þ×jIZªþ�ü Z�N�ü L&ýsJQecPTþVP
þ×jQP�þ�Z&b� �Zªþ�þVjQP�P5Z&R×ecafP^b�þ�þ×acýsP&F

[ÀjQPzþ×j:afR�n �uLOR� KecLOZOn ýzZ�NIZ�h&P5ýsP NMþ	b�þVRVZ�þ×P5h� ��� � ��� ��� !	acb�þ×jQP�N:ZªþVaf`OPzþ×P^ü�jQNQa "O\:P
JQR×Lª`Kamn<P5n�g�Ôþ×j:P%[ÀafþVZ&N b�<bkþ×P5ý ��afþ×jØþ×jQP%jQacP R�Z�R�ü�jQacü5Z�e RVP emZªþVafLON:b×jQafJIb�RVP P5bkþVZ&gQecacb×jQP5n F
[ÀjQP.Z&JQJQecacü5Zªþ×acL&N2RVL&\Qþ×acNQhÂgQRVL� OP R�b�ü Z&N2ýsZ&N:Z�hOP�þ×jQPsn<amb�þVR×acgQ\<þVafLON2L � þ�Z&b� Kb#g:Z&b×P5n�LON
JQR×P^n<amü¨þ×P^n	P��<P5üT\Qþ×acL&N%R×P^bk\QefþVb5WªRVP � P RVRVafNQhÙþVZOb� <b ��jQP5R×PÀNQP^üTP5bVbVZ�R�&F � N.RVP5ü P acJ<þ�L � Z#þ�Z&b� CW
Z3ecL<ü Z&e�gQR×L  &P5R�ü5Z�N·n<P^üTamn<P%þ×LØb×\QgQýsawþ�þVjQPsþVZOb� Øþ×L�þ×j:PzefL<ü Z&e �uLOR� KecLOZOn2ýzZ�N:Z&h&P R�a �
þ×jQPzn<P^Z&n<ecafN:Psü5Z�NÖýsPTþ5F _#ewþVP RVN:ZªþVaf`OP e�&W>afþ�ýsZ�2\IbkPsafþVb  KNQL���ecP5n<hOP.L � L�þVjQP R�gQRVL� OP R�b
�ñþ×j:R×LO\Qh&jÖY�[ P��Qü�j:Z�N:h&P#!�þ×LÔn<afRVP5üTþÙþVjQP.þVZ&b� �þ×LÔZ�ýsLOR×P%Z�JQJQRVL&J:R×amZªþVP �£Z&N:nØJ�P RVj:Z�JIb



efP^b×b���ecLOZOn<P5n.!�Z�R�ü�jQawþVP5üTþ×\QRVP&F 	]acN:Z&efe�&W]awþ%ýsZ�ÖacNQawþVacZ�þ×P�Z@n<amb×ü Lª`&P R�ØJQRVL<üTP^b×b�þVLØecLKü5ZªþVP
bk\QafþVZ&gQecP�R×P^bkLO\QR�üTP5b+'	þ×jQamb�ü5Z�Nzg�P#`KacP���P5nzZ&buZ�ýzZ�N:Z&h&P^n.`OP R�bkacL&NsL � þVjQP#J�P R � L&RVýzZ�N:ü P
bkJQR�Z�KafN:h�þ×P^ü�jQNQa "M\QP�n<P5bVüTRVacgIP^nÂJQRVP `KacL&\:b×e�OFQ[ÀjQP�Z&n<`ªZ&NOþ�Z�hOP#L � þ×j:acb�b�<b�þVP ý±amb�þ×j:Z�þ�Z
þVZ&b� Øb×\QgQýsacbVb×afLON@n<LKP5bÐNQL&þÐN:P5üTP^b×bVZ�RVace��acNQawþVacZ�þ×PsZ3b���P P J@L � þVjQPsP NMþ×acRVP.gQRVL� OP RÐjQacP R��
Z�R�ü�j�3Z&b�RVP ecP `ªZ&NOþ#n:ZªþVZÂýsZ�ÔZ�ecR×P^Z&n
3gIP.Z�`�Z&afemZ�g:efPOW:Z�N:n�j:P N:ü P�þ×jQP%üTLOý%ý.\QNQamü Z�þ×acL&N
Lª`&P RVjQP^Z&n�Z&N:nÔbkP5R×`KamüTPÐR×P#"O\:afRVP ýsP NMþ�b�Z�RVPÙýsL&RVP�P `OP NQe�Âg:Z&ecZ&N:üTP^n

���T� ���MFHD46�F��'143�5
[ÀjQR×P5P	ýsPTþVR×amü bÐZ�RVP	ü L&N:b×acnQP RVP5n�acNØþ×j:P%ü L&ýsJ:Z�RVambkLONÔL � þ×jQP^bkPsn<ambkJ�P R�b×afLON�þ×P5ü�j:NQaB"M\QP^b F
[ÀjQP �IRVbkþÐýsP þ×RVacü.acbÐýzZ� OP5b×J:Z�N ��jQacü�j@acb�Z3ýsP5Z&b×\QRVP	L � þ×jQP%P NIn��ÛþVL���P N:nØþ×acýsP%L � þ×j:P
b×ü�jQP^n<\QecP R^F�[ÀjQamb2R×P5JQRVP5b×P NMþVb3þ×j:PÜn<a���P5R×P5N:üTP g�PTþ���P P N�þVjQPÜbkþVZ�R×þ�þ×acýsP·L � þ×jQP �:R�bkþ
>�L&gÁZ&N:n þVjQPÔü L&ýsJQecPTþVafLON·þ×acýsP3L � þ×jQPÔemZ&bkþ >�L&g©F �~N þ×jQP�Z�N:Z&e�<b×acb	JQRVP5b×P NMþ×P^n·gIP5efL���W
ýsZ� &P^bkJ:Z&N�RVP � P5RVbuþ×L%þVjQP�Z�`&P5RVZ&h&P�ýzZ� OP5b×J:Z�N3L � Z�eceCþ×jQP�gQRVL� OP R�b�acNÔþ×jQP�P��<JIP5R×acýsP NMþVZ&e
h&RVacn>F

[ÀjQP�bkP^üTL&NIn	ýsPTþVR×amüÀýsP5ZObk\QRVP5b]þVjQP�þ×acýsP�n<a���P5R×P5N:üTPÀg�PTþ���P P N%þVjQP�üTLOý%J:efP þ×acL&N.þ×acý%P
L � Z�J:Z�R×þ×amüT\QemZ�RÐZ�JQJ:efamü Z�þ×acL&N Z&N:n�þ×j:P.\:b×P R��~bkJ�P5ü a��:P^n2RVP%"M\QacR×P5ý%P5NMþ5FC[ÀjQacbÐamb�þVjQP NÖZ�`��
P R�Z�h&P^n � L&R�Z�ece]þ×jQPsZ�JQJ:efamü Z�þ×acL&N:bÐZ�N:n gQRVL� &P5RVb5FId#P hMZªþ×ac`&P.`ªZ�ec\QP5bÙafNIn<acü5ZªþVP	þVj:Zªþ�ýsLObkþ
þVZ&b� <b�Z�RVP � Z�acefacNQh%þ×jQP5afRÙn<P5ZOn<efacNQPOF �~NÔþ×jQamb�P��<J�P RVafýsP5NOþ^W<þ×j:acb�amb�P��KJ�P5üTþ×P^n3acNÔþ×jQP�P^Z�RVe�
ü Z&b×P5bÀZOb�þ×jQP5R×P�Z�RVPÐL&NQe��Z � P���gQR×L  &P5RVb,�£Z&N:n�j:P N:ü P � P���P RÀJQRVLKü P5bVbkacNQh%NQL<n<P5b�!�þ×LsRV\QN
þ×jQP�þ�Z&b� Kb5F
	]acN:Z&efe�&W�þ×jQP@NM\:ý	g�P R�L � J:Z&ü  OPTþ�bzP ýsamb×b×afLON:bÂZ&R×PØýsP^Z&b×\QR×P^n Zªþ3P^Z&ü�j gQRVL� OP RsþVL

L&g<þ�Z�acNÔZ&N3acN:n<amü Z�þ×acL&N�L � þVjQP�üTLOý%ý.\QNQamü Z�þ×acL&N�Lª`OP RVjQP5ZOn>FK[ÀjQacbÀamb�Z% &P*zý%P þ×RVacü(��jQP5N
n<P5Z&efacNQh ��awþVj h&RVacnQb%þVj:ZªþÂýzZ� P��<J:Z�N:nAZ&ü R×LMb×b%ýzZ�N� LOR×hMZ�NQambVZªþ×acL&NIZ�euZ&N:nAR×P5h&acL&N:Z&e
gILO\QN:nQZ&R×acP5b5F

�����	
.� ( �

_#b%þ×j:P �uLOR� KecLOZ&n afN:ü R×P^Z&b×P5b � � RVL&ý � >�LOgÁJ�P RÂb×P5ü L&N:nÜþ×L � >�L&g:bsJ�P RÂb×P5ü L&N:n.!¨W4þ×j:P
ýsZ� &P^bkJ:Z&N afN:ü R×P^Z&b×P5b�ZOü üTLORVnQafNQhOe�OF ��þ.amb	Z&ecb×L2bkP5P N þ×jIZªþ ��jQP5N ýsL&RVPzh&RVacnÖRVP5b×L&\QR�üTP^b
Z�RVP.Z&n:n<P5n>WCþVjQPsýzZ� &P^bkJIZ�N ü L&RVR×P^bkJ�L&N:nQafNQhOe��n<P^üTRVP5Z&b×P5b5F��#b×afNQh3þ×j:P �  ��" �� ýsP þ×jQL<n>W
L&NQe�2`&P5R�2üTLMZ�R�bkP���hORVZ&afN:P5n �uLOR� KecLOZ&n2bVü�jQP^n<\QecP5b�ü Z&N g�P%ZOü�jQafP5`&P^nØZ�N:nØþ×jQPsRVP5b×\Qefþ×acNQh
ýsZ� &P^bkJ:Z&NØamb���L&R�b×P�þ×jIZ�NØþVjQLOb×P%L � þVjQPsJQR×P^n<amü¨þ×acL&N ��g:ZObkP^n � ������3 Z�N:n � ���
�/��� ý%P þ×j
�
LKn:b FK[ÀjQP#n<a��CP RVP N:ü P#amb�ýsL&RVP�L&gK`KacL&\:b ��jQP NzþVjQP#NK\Qý.gIP5R�L � h&RVacnsRVP5b×L&\QR�üTP^b�Z�RVP�b×ýsZ&efe
Z�N:n%þVjQPÙb�<b�þVP ý ��L&R� KefLMZ&n.acb�R×P5ecZ�þ×ac`&P5e�.jQafhOj W�þVjQamb�amb�g�P5ü5Z�\:b×P�acNsþ×jQP^bkP#b×afþ×\:Z�þ×acL&N:b�R×P��
bkLO\QRVü P5b�Z�RVPÙü R×afþ×amü Z&e�Z&N:nÂacN:Z�J:JQR×LOJQRVacZ�þ×PÙZ&efecL<ü Z�þ×acL&N:buýzZ&n<PÙg�sþVjQP�"M\QP \QP5afN:h	ýsPTþVjQL<n
Z�RVPÂüT\Qý.\QecZ�þ×ac`&POF][ÀjQPÂRVP5b×\QefþVb�L � þ×jQP � �����	3 Z�N:n � ���
�/��� þ×P^ü�jQNQa "O\:P5b	Z&R×PÂZ&ecb×LØüTLOý%�
J:Z�RVP5n>FÀ_#bÔJQRVP `KacL&\:b×e�An<P^b×ü R×acg�P5n>W � ������3 Z�acýsb�þ×LÁJQRVLª`Mamn<PÖZ h&ecL&gIZ�e#LOJ<þ×acýsacbVZªþVafLON
Z�N:nÂþ×jQP � � ��� ��� þ×P5ü�j:NQaB"M\QP�L���P5RVb�Z�ýsL&RVPÐNQPTþ���L&R� ���ýzZ�NIZ�h&P^nsbkLOef\<þVafLONÂg�zL&NQe�ÂüTLOý%�
ý	\QNQamü Z�þ×acNQh ��afþ×j N:P ach&jKgILO\QRVafNQh2g:R×L  &P R�b5F ��þ.amb�þ×j:P RVP � L&RVPÂRVP5ZObkLON:Z�gQecP%þ×j:Z�þ.acN·ýsLObkþ
bkafþ×\:Z�þ×acL&N:b5W � �����	3 ü Z�N·ZOü�jQafP5`&PzZ�g�PTþkþVP R.ýsZ� &P^bkJ:Z&N F��#L��uP5`&P R^WCawþ%ü Z�N·g�PÂLOg:bkP5R×`OP5n
þ×j:Z�þ�þ×jQPÙR×P^bk\:ewþ�b�L � þVjQP � ����� ��� þVP5ü�jQN:aB"M\QPÐZ�RVP�üTL&ýsJ:Z&RVZ&gQecPuþVL�þ×j:LOb×P�L � � ������3 W���jQamü�j
acb�Z%hOLML<n�þ×R�Z&n<P���L��ØüTL&NIbkamn<P RVacNQh%þ×jQP�NQP þ��uLOR� zLª`OP RVjQP5ZOnQb�n<P5bVüTRVafg�P5n3g�P ecL���F

_#b4þVjQP �uLOR� KecLOZOn	acN:üTRVP5ZObkP^b W^þVjQP#ü Z&J:Z�g:afecawþ�	L � þ×jQP�b�<b�þVP ý þ×L�ýsP P þ�þ×jQP�nQP5Z&nQefacNQP5b
acbÐn<P5ü R×P^Z&b×P5n>F�HKafýsacecZ&R×e�&W ��jQP NØþ×jQP �uLOR� KecLOZ&nÔamb � �<P^nØZ�N:nØý%LOR×P�hOR×amn�RVP5b×L&\QR�üTP^b�Z�RVP
afN:ü ef\In<P5n>W5þ×j:P�ýsL&RVP�ü�j:Z&N:üTP4þVjQPub�<b�þVP ý�j:Z&b©L � ýsP P þ×acNQh�þ×j:PuüTLOefecP5üTþ×ac`&P�nQP5Z&nQefacNQP5b5F5[Àj:P



R×P^bk\QefþVbuL � n<P5ZOn<efacNQPÙýsZ&N:Z�hOP ýsP NMþÀZ�RVPÙb×afýsacecZ&R�þ×L.þ×j:LOb×P#L � ýsZ� &P^bkJ:Z&N FO[Àj:PÙRVP5b×\QefþVbuL �
\:bkacNQh.þ×jQP �  ��� �� ýsPTþVjQL<n3Z&R×PÙý	\:ü�j �uLORVb×P�þ×jIZ�N3þ×jQPÐL�þVjQP R�þ���L�þ×P^ü�jQNQa "M\QP5bÀZ�NInzþ×j:P
� ��� ��3 ý%P þ×jQL<nÔRVP5b×\Qewþ�bÀafN2Zzb×efach&jMþ�acý%J:R×Lª`OP ýsP NMþÀafNÔþ×j:P�ýsZ&afNMþVP N:Z&N:üTP�L � n<P5ZOn<ecafNQPOF

[ÀjQPuNK\Qý.gIP5R4L � NQP þ��uLOR� �ýsP5bVbVZ�h&P^b©\IbkP^n � L&R4RVP5b×L&\QR�üTPuZ&n<`OP R×þ×ambkP5ý%P5NMþ�Z�NIn	n<amb×ü Lª`��
P R�	acN:üTRVP5ZObkP^b�efacNQP^Z�RVe� ��awþVjzþ×jQP#NM\:ý	g�P R�L � gQR×L  &P5RVb�Z&N:nsNK\Qý	g�P R�L � Z�N:n,>�LOg:b F �#b×afN:h
þ×jQP �  ��" �� Z&N:n � ������3 ýsPTþVjQL<nQb.ý%P^Z�N:b�þ×j:Z�þ�þ×j:P RVP�Z�RVPzNQLØýsP5bVbVZ�h&P^b � L&R.R×P^bkLO\QR�üTP
Z&n<`OP R×þ×ambkP5ý%P5NMþ5F��#L��uP5`&P5R5W<þVjQP � ���
�/��� þ×P^ü�jQNQa "M\QP	\:b×P5b#þ×j:P.üTLON:üTP5J<þÙL � R×P^bkLO\QR�üTP�Z&n
�
`&P R×þ×amb×P ýsP NMþ�Z&N:n	nQacbVüTLª`OP R��þ×L�b×afhONQa���ü Z�NMþVe��n<P^üTRVP5Z&b×P�þVjQP�Z&ýsL&\QNMþ]L � NQP þ��uLOR� Ùþ×R�Z��Âü�F
��þ4amb4üTecP5Z&R]þVj:Zªþ�þ×j:P�ýsP^ü�j:Z�NQamb×ý L � LONQe��JIZ&bVbkacNQhÐý%P^b×bVZ�hOP5b�Z�ýsL&N:h#NQP5afhOjMg�L&\:R×acNQh#g:R×L��
 &P R�b�afýsJQRVLª`&P^buþ×jQP�bVü Z&ecZ&gQafecafþ�ÂL � þ×jQP�b�<b�þVP ý ZOb�þ×jQP�NK\Qý.gIP5R�L � gQRVL� &P5RVbuacN:üTRVP5ZObkP^b F

�~N�bk\:ý%ýzZ&R�OWO\:b×acNQh	þVP5ü�jQN:aB"M\QP^b ��jQamü�j�P5ýsJQefL�sJ�P R � L&RVýzZ�N:ü P�JQRVP5n<amü¨þVafLON3ü Z&N�b×afh��
NQa���ü Z�NMþVe�ÁafýsJQRVLª`&PÔþ×j:P b×ü�j:P5n<\QecacNQh Z�N:n nQP ýsL&N:bkþ×R�ZªþVP2Z�N Z&nQ`�Z&NMþVZ�hOP�L&N R×P^bkLO\QR�üTP
\<þ×acefambVZªþ×acL&NØZ&N:n�Z�JQJ:efamü Z�þ×acL&N�P��<P5ü \<þ×acL&NIb WQP^bkJ�P5ü acZ&efe� ��jQP NØb�<b�þVP ý ��L&R� KefLMZ&n3acb�jQafhOj
Z�N:n h&RVacn2RVP5b×L&\:RVü P5b#Z&R×P.üTRVawþVacü5Z�e�FC_#N:n2þVjQP%\:bkP%L � Z�n<amb�þVR×acgQ\<þVP5n@gQRVL� &P5R�ýsP5ü�j:Z&NQambký
ü Z�N RVP5n<\IüTPsþ×j:PzNQPTþ���L&R� ØLª`&P5R×j:P5Z&n@bkach&N:a��Iü5Z�NMþ×e� Z&N:nÖýsZ� &P%þ×j:P�b�<bkþ×P5ý)bVü Z�ecP#�uP5efe
RVZ�þ×jQP5RÀþ×j:Z&NÔ\IbkacNQhzZ�N2üTP5NMþ×R�Z�ecacb×P5n3üTL&NMþVR×LOeÛWQZOb �uP5efe©ZOb�Z&ü�jQacP `KacNQhsZsR×P^Z&b×L&N:Z&gQefPÐh&LKL<n
R×P^bkLO\QRVü PÙ\Qþ×acefamb×Z�þ×acL&N�Z�N:nÔýsP P þ×acNQhzZ�JQJ:efamü Z�þ×acL&NÔP��<P5ü \<þ×acL&N2n<P^Z&n<ecafN:P5b5F

� +-�%����� 1��4*T�%��� �������213$41���� � �	���

[ÀjQP#�uLOR� 2JQRVP5b×P NMþVP5n@afNÖþ×j:acb�J:Z&JIP5R�acb�ü L&N:ü P RVNQP5n ��afþ×jÖafýsJQRVLª`KafNQh ��L&R� MecLOZOn2ýzZ�N
�
Z�h&P5ýsP NMþÙacN hOR×amn2P NK`KacR×LONQýsP NMþVbÙ\:b×afNQh�ZÂý.\Qefþ×a��ÛþVafP5R×P^n � R�Z�ýsP���L&R� 3gIZ&b×P5n2LON J�P R � L&R��
ýsZ&N:üTP%JQRVP5n<amü¨þVafLON F [ÀjQPzb�Kbkþ×P5ý Z�R�ü�jQafþ×P5üTþ×\QRVP%acb�n<P^b×ü R×acg�P5n>W>Z�ecL&N:h ��afþ×j ü ZObkPsb�þV\:n

R×P^bk\QefþVb	þ×jIZªþzüTL&ýsJ:Z&R×PÔ[Àawþ�Z�N ��awþVjÁZ b×acý%J:efP�bkJ:RVZ�KacNQh2þ×P^ü�jQNQa "M\QPÔZ&N:n Z@ýsL&RVP3Z&n
�
`�Z&N:üTP^n@b×JQR�Z�KafNQhÔZ�ech&LOR×afþ×jQý gIZ&b×P5nØLONÖG>_#Y��#F>[ÀjQPsR×P^bk\QefþVb�b×\QJQJ�L&R×þ�þ×jQPzZ&R×hO\QýsP NMþ
þ×j:Z�þ#��j:P RVP�J�P R � L&RVýsZ&N:üTP3ýsLKnQP embsP��<acbkþ5W4ýzZ� OP5b×J:Z�NÁZ�N:nÁn<P5ZOn<efacNQPÔýsPTþ×RVamü bsü Z&NÜg�P
afýsJQRVLª`&P^nÂL&N�jQP þ×P5R×LOh&P N:P L&\Ib�hOR×amn�acN � R�Z&bkþ×RV\:ü¨þV\QRVP5bÀ\:b×afN:h%J:R×P^n<acüTþ×ac`&P�acN � L&RVýzZªþ×acL&N©F
	Q\QR×þ×jQP5R×ýsLOR×POW�þVjQP \:bkPÖL � þ×jQPÖJ�P R � L&RVýsZ&N:üTPÖP `ªZ&ef\:Z�þ×acL&N P NQhOafNQP Z&bÔZ n<P5ü acb×acL&N

bk\QJ:JILORkþ#b�<b�þVP ý � LOR�þ×j:P	n<amb�þVR×acgQ\<þVP5n2Z�J:JQefamü Z�þ×acL&N�RVL&\<þVafNQhsgQRVL� OP R�b�üTecP5Z&R×e�ÂecP5Z&n3þVLÂZ
R×P^n<\:ü¨þVafLON�afN�ü L&ýsý	\:NQacü5ZªþVafLON�ü LObkþVb5WTacý%J:R×Lª`KacNQh�b×ü5Z�emZ�gQacecawþ�ÙLª`&P R Z�R×P#"O\:P5bkþ L&RVafP5NOþ�ZªþVP5n
þ×P5ü�j:NQaB"M\QPOF
	Q\<þV\QR×P ��L&R� ��acefe�ü L&N:ü P NMþ×R�ZªþVP�L&NÜJQR×Lª`Kamn<acNQh jQach&j:P R���ecP `OP eub×P RV`Kacü P5b�þ×LÖýsZ&N:Z�hOP

Z�JQJQecamü ZªþVafLON ��L&R� *:L���b W<Z&N:n�ZOnQn<acNQh	þVjQP�ü Z&J:Z�gQacecawþVafP^b � LOR�þ×jQP�gQRVL� OP R�b�þVL	þV\QNQPÐþ×jQP5afR
JIP5R � LOR×ýzZ�NIüTP�n
KN:Z&ý%amü Z&efe�&F���þ©acb]Z�embkLÀJQemZ�N:NQP5nÐþVL�afNMþVP h&R�ZªþVP�[Àawþ�Z�N�Z&b©Z#oÐefLOgQ\:b b×P RV`Kacü P
þ×j:Z�þsü5Z�N JQRVLª`KacnQPÂP��CP5üTþ×ac`&P ��L&R� KefLMZ&nÖýzZ�N:Z&h&P5ý%P5NMþ%b×P RV`MamüTP^b � LOR%b×awþV\:ZªþVafLON:b ��jQP RVP
JIP5R � LOR×ýzZ�NIüTP�ýsLKnQP emb�Z�RVP�Z�`ªZ&afemZ�gQecP&F

� ��������� � ���2"	�Ù
 �#�%$4�

[ÀjQacb ��L&R� �acb�bkJ�L&NIbkLOR×P^n�afN.J:Z�R×þ4g��hORVZ&NMþVb � RVL&ý8þVjQPÀd#_ÙHQ_A_,� �uH	p�P5b×P5Z&RVü�jsYuP NMþ×P5R
�£Z&nQý%acNQamb�þVRVZ�þ×P^nzg� �ÐH<_#p�E�HQo%WQü L&NMþ×R�Z&üTþ�NQL:FKd ( 8 � 4
��� : ����Y � 9/: �+�/! Z�N:nsþVjQP �uGuH<p�Y
�£üTLONMþ×R�Z&ü¨þ�NQLIF:o�p ;ªp & 4 &���&);�: � !¨F



� ���������#�����#�
� ��ÄO�^����{V|¨�  ���O��{��~�~{�Å����5�:�K´u��� ° xM{#��³  $ � ® Åw�O{��O|�t��ª��}m� |À�Ùµ�{V�Á´��5���M�O��t��Ov  �&}c|k� ���~|��M�VÑ

���&|�{^� ¯ �5|�v^�5�z��� �O}m��� �M�.y©�OÏMÅ�t��~xM{V|����  �O�^�:Ó ������� Õ
'���ÄO�^����{V|¨�  ���K��{��~�~{VÅw��� �I�<´u�w� ° �M{V�×��{5�<�<��� ° xM{#�5�M� ���5�Ù�	�5} ��xM{�v |�twÆ	��
 �K� ÏMÅ�t��Mv��~�¨� Åw�5ÏMÅ�{

��t�|~���K� ÅQ�5|�v�� �Mt���� ��t��5�M���  �ª��Å ² �K�5} �&�M�<{×|����^���O�O��t��MvÙ¸u�O�MÅ�t��¨� ��t��^�O��Ó '*)+) � Õ
"&��µu�KÆOÆ:� �Ù���5��{V|�Ïª�O�~�5�I� $ ���5y>�5�M�5{V}c���k� ��xOtw�5�I��
����^yC{V|~|~�ª�5�Q��� rÀ�T|��<{V|¨� ² ���5�·t�Å���� �Q� $ ���My>� ��{

�ª¸·���ª�5Å��~{V��}m� |���xM{��<{V|~}m� |����5�M�V{u�&|�{¨ÆOt��V��t��^�	�5}I�K�T|k�5Å�Å�{�Å:�5�MÆ	Æ&t����~|�twÏO�O��{¨Æ����&����{������  �ª�¨�
² �>�5}�r�t�v5xØyC{V|~}m� |����5�M�V{s´��5���M�O��t��Ovz¸u�O�MÅ�t��¨� ��t��^�O���©�&�<{V��tw�5Å  �~�~�M{��Ù�^�ØyC{V|~}c�5|����5�O��{
¯ ��Æ&{�Å�Å�tw�Ov����� ��� Ó '�)+)+)^Õ '*'�����'�� �

� �#´4� �O� ² ���©��{V|�Ïª�&�~�^�:� $ ���©y>�5�M�5{V}c���k� ��xOtw�5�I��
��w� µu�KÆOÆ:� �Ù����yC{V|~}m� |����5�M�V{%����ÆO{VÅwt��Ov�� }
�M� |k� ÅwÅ�{�Å��5�MÆ%ÆOt����~|�t�ÏM�&��{¨Æ.�V�^���M�&��t��MvÐ�O�~t��Mv��M�5��{^�My xM�ª{��Ot �Q�O���&¸ Ó '*)*)+)^Õ ��� � � ) �

����¸�Å��&t��MÆOtñ��¸#������{V|�Ïª�&�~�^�:� $ ����y>� �K�5{×}m���k� ��xOt��^�I��
��w��µu�KÆOÆ:���Ù�������O��t���t���� ��t��^���5}��5�O�MÅ�t��¨� Ñ
��t��5�s{��&{����&��tw�5�%�5�zÆ&�&�K� ��t��À���&����{������©ÄM�O���&|�{���{��O{V|k� ��t��^��´��5���M�&��{V|u���&����{�������	� � �Ó '�)+) � Õ � � � � � � �

! � ° �O|��M{×|¨� ² ���#":�^�<{%$VÑ£ru{V|��K� �KÆO{&$^��³#���&��{V|�Ïª�&�~�^�:� $ ���Oµu�KÆOÆ:�&�Ù��� yC{V|~}c�5|���� �M��{À�5�O��t���t���� Ñ
��t��5�3� }��.Å��5�~�~Åw{V�~�#�V�^���O|�{V�~�~tw�5��� Åwv5�5|�t���xM�-�M�~t��Mv	��xM{Ð�M�5��{#���ª�^Å���t��¨�Ð³�{��~{¨�T|��×x�³u{V�<�5|~�
"�� � Ó '�)+)+'^Õ

� �#���<�ª�^�O{V|¨� $ ����´4�5�O� ² ��� ° �O|��O{V|¨� ² ���I��{��M�OvO�QrÙ� " � ´u��� ² �T|��&t����C�Q���Qµ��MÆMÆQ�:�Ù���'":�ª�¨�5Å�t��~{¨Æ
���5|���Å����5ÆÂ��� �K� v^{���{��ª���O�~tw�Ov��<{V|~}m� |����5�O��{��O|�{¨Æ&tw�×��tw�5�Â�5�MÆzÚ��5�u�V�^�ª�~|k�5�V����� � � ��xÂ¸��OÑ
���M�5ÅQ��� yC{V|~}c�5|���� �M��{(
 �Mv5tw�O{�{V|�t��Mv��Ô�5|����~xM�5�ÔÓ '�)+)�'5Õ

�&�#´�xM�5�Otw�:�<�<���O���T�~|k�5���T���^��� $ ���M���T|��<� ��t��kxI� ² ���Q�u|�t����~xK�����M¸#��� ³�{��~�^�&|���{À���5�M�5v5{���{��ª�
t��.Åw{Vv^t��^�:�4ÄM�&���O|�{���{V�M{V|k�T��tw�5�Â´��^���O�O��{V|u�ª�&����{����)+*,�-* � Ó ������� Õ.���*"/�+� � �

� �#´4� ���5�O� �5�&� r#��� $ �^�Ov��T|~|k�&� ² ���Ô¸u�M�OÅ��Ot��Ovz�M{V���~�5Åw�^{�0 ���M{V�Û�4� |���Ñ£{��M�5ÏOÅw{�Æ��~{V|���{V|¨�  
1
1

´��5���M�&�k� ��t��^�M�5Å��&��t�{��O��{��5�MÆ2
 �Mv^t��O{�{V|�t��Mv3*3Ó �%��� �^Õ4� � � !��

� )&��³u�5��� �I�>³�����"It������ª� ¯ �w�����^Å��^���5�I� ¯ ��� ¯ �T���×xO���5��t��Mv�� $ tw���~|�t�ÏO�O��{¨Æ2|�{��~�^�&|���{s��� �OÑ
� v^{���{V���u}m� |�xMt�v^xÂ��xO|��5�Mv^xO�M�&�À���5���M�O��t��OvO�#y>|��ª�^�:�5} � ��x  
�
1
  �ª�¨�I���&���:�K�^��r�t�v5x
yC{×|~}m�5|���� �M��{ $ tw���~|�t�ÏO�O��{¨Æ%´��^���M�&��t��Mv%Ó �%��� ��Õ

��� � ° �5��{V}c�M�����Q¸#��� ¯ �T���~�M�5�^���Q�Q���<µ��5�5�^ÆO�&�OrÙ���<¸�tfÆO�&�<�����MµÀ�5v^�5�~xOtw�����K�#���5����{V|���t�{V�A� }]�
�<{×|~}m�5|���� �M��{�{��^� Å��K� ��t��5�%���&����{���}c�5|�v^Å��^ÏM�5Å:���^���O�O��t��Mv#�~�kxM{¨Æ&�MÅ�t��Mv�� Å�v^�5|�t���xO�����©y |��ª�^�
� }�� ��x  
1
�
  �ª�¨�:���&���I�O�^�Ârutwv5x�yC{V|~}m� |����5�M�V{ $ t����~|�t�ÏM�&��{¨ÆÂ´��^���O�O��t��MvÂÓ �%����� Õ ��� �
� ) �

� '�� ® {V|����5�:��Ä������Ô�^Å��~��tÒ�À³#����ÄCt�v5�M{�t�|k�&�Ù�<�����&�kxM�5�O}Û� ² ���#��xK�5�&���Ù��� ¸u�O�MÅ�t��¨� ��t��5�OÑ£Å�{���{�Å
�~�kxM{�ÆO�MÅ�t��MvA�^�8Æ&t����~|�twÏO�O��{¨Æ xM{V��{V|��5v^{��O{��^�O�Ø�M{V�Û�4�5|������0y>|��ª�^��� }��&�O�<{V|����^���O�O��t��Mv
Ó �%����! � Õ

� "&� ® �O�����&��³#���C¸uÏO|k� ���~�^�:� $ ���©��twÆMÆ��ª� ² ����µ�t���|���Æ�6 v��>¸u�2�T|��×xOt���{V�V���O|�{�}m� |��s|�{��~�^�&|���{
��� �K� v^{���{��ª���5�MÆÂ�~�kxM{�ÆO�MÅ�t��Mv����&����{�� tw����v^Å��^ÏM�5Å ���5���M�O�k�T��t��^�K� Å>v5|�twÆ:��y |��ª�^�:� } � ��x �ª�¨�K´��5�O}Û�K�^�.r�t�v^xsyC{V|~}m� |����5�M�V{#´��^���M�&��t��Mv%Ó '�)+)*)�Õ

� � �#´4� �O� ² ���©��{V|�Ïª�&�~�^�I� $ �w� µu�KÆOÆ:�©�Ù��� r�t�v^x �<{V|~}c�5|����5�O��{s�~{V|���t���{%ÆOt��~���T��{V|~�Øt�� Åf�T|�v^{VÑ
�~���5Å�{��Ð�OÅ���t�ÑÛ�5v5{��ª���5�MÆ����5ÏMt�Å�{VÑÛ�5v5{��ª�����O����{V�����  ���¨� ² ��� }��&� }c�Û��� |�{7
 �Mv5t��M{�{V|�t��Ovz�5�MÆ
���O�¨��Åw{�ÆOv^{)
©�Ov^t��M{V{V|�t��MvO�O���<{���tw�5Å  �~�~�M{u�^� ¯ �MÅ���t�ÑÛ¸uv^{V�������&����{����]�5�MÆ ¯ �5ÏMt�Å�{À¸�v^{��ª���
�8� * � Ó '*)*) � Õ ! ' � � ! � �



50

100

150

200

250

300

350

400

4 6 8 10 12 14 16 18 20
m

ak
es

pa
n 

(m
in

s)
brokers

Broker
Spray (Perf)

Spray (QLen)

0

50

100

150

200

250

300

4 6 8 10 12 14 16 18 20

m
ak

es
pa

n 
(m

in
s)

brokers

Brokers
Spray (Perf)

Spray (QLen)

0

20

40

60

80

100

120

140

4 6 8 10 12 14 16 18 20

m
ak

es
pa

n 
(m

in
s)

brokers

Broker
Spray (Perf)

Spray (QLen)

ÓÒ��Õ ÓñÏKÕ Óñ�TÕ
����� Î � Î ´��5���K�T|�tw�~�5� �5}Ù���5��{��~�M�5� ��{��5�~�O|�{V��{��ª���	}c�5|sÏ&|��^��{×|¨���~�O|k��� Óñ�<{×|~}kÕ.� �KÆ �~�O|k���
ÓÒÚª�O{��M{�Å�{��Ov5��x<Õ ÆOt��~�<{V|��~t��5�	��{×��xM��ÆO�����u|k�5�OxM�uÓÒ��Õ×�KÓñÏKÕ>�5�KÆsÓñ�¨Õ©Æ&{����^�O���~|k� ��{4��xM{�Ï<{�xM�¨�&t��5�O|
�O�KÆ&{V|��4� |��&Å��^�^ÆO���5} '#�k�5�~��� 6 ��� � �k�5�~��6T��� �KÆ � �k�5�~��6+'T���

-160

-140

-120

-100

-80

-60

-40

-20

0

4 6 8 10 12 14 16 18 20

de
ad

lin
e 

(m
in

s)

brokers

Broker
Spray (Perf)

Spray (QLen)

-80

-70

-60

-50

-40

-30

-20

-10

0

4 6 8 10 12 14 16 18 20

de
ad

lin
e 

(m
in

s)

brokers

Broker
Spray (Perf)

Spray (QLen)

-35

-30

-25

-20

-15

-10

-5

0

5

4 6 8 10 12 14 16 18 20

de
ad

lin
e 

(m
in

s)

brokers

Broker
Spray (Perf)

Spray (QLen)

ÓÒ��Õ ÓñÏKÕ Óñ�TÕ
����� Î * Î ´��5���K�T|�tw�~�5� �5}Ù���5��{��~�M�5� ��{��5�~�O|�{V��{��ª���	}c�5|sÏ&|��^��{×|¨���~�O|k��� Óñ�<{×|~}kÕ.� �KÆ �~�O|k���
ÓÒÚª�O{��M{©Å�{��Mv ��x<Õ�Æ&tw�~�<{×|��~tw�5�Ð��{V��xO��ÆO��� $ {¨�^Æ&Åwt��O{�|�{V}m{×|��C������xO{����M�ÙÏ<{V|�� }K�~{��V�^�KÆ&�Ct��Ð�5ÆO�5�5�O��{
� }���xO{��M�~{×|�|�{¨Úª�Mt�|�{���{��ª������¸��4��xM{ÀÆ&{¨�^Æ&Å�tw�O{u��t���{��4t��	��xMt��4{��&�<{V|�t���{��ª���T|�{À�~xM� |~���5�MÆ���xO{V|�{
�T|�{]t��Ot���tw� ÅwÅ��À}c{V��Ï&|��^��{×|����V��xMt��Itw�:v^{V�M{V|k� ÅwÅ����O{�v��T��t���{uÓñtñ� {^�TÆ&{¨�^Æ&Å�tw�O{ tw�I��t��~�~{¨ÆÀ�^���¨��{V|k� v^{TÕ×�¨¸u�
Ï<{×}m�5|�{5��v5|k� �MxO��ÓÒ�^Õ×�&ÓñÏ<ÕC�5�MÆ.Óñ�TÕ�|�{��&|�{��~{��ª�>��xM{����5��{����5|���Å����^Æ��V�^�KÆ&t���tw�5�M�©�5�>��xO{4���5��{V�~�K�5�
� v^�&|�{����

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

4 6 8 10 12 14 16 18 20

pa
ck

et
s

brokers

Broker
Spray (Perf)

Spray (QLen)

0
2000
4000
6000
8000

10000
12000
14000
16000
18000
20000
22000

4 6 8 10 12 14 16 18 20

pa
ck

et
s

brokers

Broker
Spray (Perf)

Spray (QLen)

0
1000
2000
3000
4000
5000
6000
7000
8000
9000

10000
11000

4 6 8 10 12 14 16 18 20

pa
ck

et
s

brokers

Broker
Spray (Perf)

Spray (QLen)

ÓÒ��Õ ÓñÏKÕ Óñ�TÕ
����� Î��:Î ´��5���K� |�t��~�5�Á� }��K� �×�^{V�s{���t��~�~t��^�O�s}m� |zÏO|��5��{V|¨���~�O|k��� Óñ�<{×|~}kÕ%�5�MÆ·�~�O|k��� ÓÒÚª�M{��O{
Å�{��Ov5��xKÕÙÆOt��~�<{V|��~t��5�Ö��{V��xO��ÆO���  ����xM{��~{%ÆOtw�5v |k�5���Ð��xO{	��xO{.�~�&|k�¨�&t��Mv�Å�t��M{���xM�¨��{.�ª�V��Å��KÆO{�Æ
{��5�kxÔ�5��xO{V|#�5�À��xO{�t�|#Úª�M{V|~��Ñ£ÏK� �~{¨Æz��{��×xM�5�Otw�~���u|�{��~�MÅ���t��Ô�.Åwt��O{¨� |�t��M�×|�{¨�5�~{�t��Ô�M�5�k��{V�����  �
�V�^���K�T|�t��~�^�I�O��xM{�Ï&|��^��{V|�����t��Mt���t��~{���xO{����^���Ù�M�Mt��¨�T��t��^�%�T��{×|�xM{¨�5Æs�5�����5�ª�	��{��~���5v5{��u� |�{
�V�^�M�~�5Å�tfÆO� ��{¨Æst��ª����Ï&|��^��{V|�� �5ÆO��{V|~���%0��


