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XjQ�Wa^?[9T7KdPRQ7SuSa^&W�x+XZ[6{;XZ�2Xl{;P�^&g�Q7XlgZSdm�URXZ[�WYSOQ7x;SYc_SO[�SAQ%WAT7K&c_c_XZ[�f
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gZK�Wa^?Q7XZK&[�cV^&WAQ $�P�c�Q	gZXZ��SFN;Xl[;c	XZ[!{RSAQ�^&XZgZSa{}T7K&P;Q7XZ[�fR`RyLSFc_x6^?gZgsWa^?gZg
Q7x�SAM Ì�þ >A� � �d@ þ 143�> Í}XZ[�Q7x�XZcFN�^&NhSATam���[(Q7x�S%K&Q7x;SAT]x�^&[6{´`´yHS
Wa^?glg�Q7x�S�K&T7XZfdXZ[6^?gLN;Xl[;c(Ì�� �7:&� þ 1k3;> Í}Q7K({RXlc�Q7XZ[;fdP�XZc_x�Q7x�SYM i8T7KdM
N�c_SAP6{;KpN�XZ[;cYm�wHx;S�N;T7K&��gZSYM K?i	{RSAQ7SAT7MOXZ[�XZ[�fuQ7x�S�gZK�Wa^?Q7XZKd[;c�K&i
N�c_SAP6{;K�N�XZ[�c�XZc�Wa^&gZgZSa{!Q7x;S�þ >A� � ��@ þ 143�:&>7>�1Z<&3 � ��3;� þ6� @�
Y�l� ��m
IVc_c_XZfd[;MOSY[�Q7cCK?i0N;c_SYP6{RK]N�XZ[�cCMu^Y¢�x�^a��S	c_XZfd[�XjÃ�Wa^&[�QHXZMON�^&WAQ7c
Kd[�Q7x;S�WAT7Kdc_c�Q�^?gl��[;KdXZc_S�^&[6{�Q7x;S�[RP;M��hSATuK?i��2Xl^&cpXZ[�Q7x�S(Ã�~
[6^?g�g8^Y¢�K&P;Q]f&SY[�S�T�^?Q7Sa{��2¢(Q7x;S�{RSAQ�^&XZgZSa{�T7K&P;Q7SATam�Â�K&TFSA ;^&MON�gZSd`
Â¡XZfdPRT7SBµ�c_x;Kºy�cpQ�yLK+N�c_SYP�{;K|N;Xl[,^?c_c_XZfd[�MOSA[2Q7cpK&i�Q7x;S(c7^&MOS
fdgZK&�6^&g¬T7K&P;Q7XZ[�f}c_KdgZP;Q7XZKd[�Kd[�»! #ÇpQ7XZgZSYcYm�wHx�S�Q7XZgZS��hK&P�[6{;^?T7XZSYc
^?T7S]c_x;Kay�[�^&ce{�^?c_x#gZXl[;SYcYm��Cc_SYP�{;K�N;XZ[�ce^?T7S]gl^&�hSAglSY{9µA~7µº¯ ��T7Sa^?g
N�XZ[;c�^ºT7SOgl^&�hSYgZSa{#"hµA~%$Y¯ ��Q7x�S�f?T7SA¢9^?T7Sa^#XZc�^!��SYSYNR~�KdP;Q_~ÁT7SYf&XZKd[sm
wHx�S]NhK&c_c_XZ��gZS%{;SAQ�^?XlgZSa{!T7K&P;Q7XZ[�f&c�^?WYWYK?T�{;XZ[�f�Q7K�Q7x;S]N�c_SYP�{;K�N�XZ[
^&c_c_XZf&[�MOSY[�Q%^?T7S�^&gZc_K(c_x�Kay�[9XZ[�Q7x�S�Ã�fdPRT7SdmuwHx�S�{;K&Q_Q7SY{�gZXZ[�SYc
T7SYNRT7SYc_SY[�QVy�XjT7SYcVKd[(gl^Y¢�SAT�µ%^&[6{!Q7x;S�c_KdgZXl{�gZXZ[�SAceT7SYNRT7SYc_SY[�QeQ7x�S
y�XjT7SYc�K&[|gl^Y¢�SAT�¯2m�wHx;S�T7Sa^d{RSAT7c�Wa^?[|Sa^?c_Xlgj¢+�dSAT7Xji4¢�Q7x�Su{;X �´SAT_~
SY[;WYSuK&i	Q7x�SO[2P;M��hSAT]K?ie�RXl^?cY`¬y�XZT7SugZSY[;f&Q7x�cY`C^?[6{9WAKdP�N;gZXl[;f#Q7K
^d{ $_^?WYSY[�Qe[�SAQ7cYm
��P;T�Kd� $�SAWAQ7XZ��SYcLK?ihQ7x�SHN;c_SYP6{RKFN�XZ[O^?c_c_XZfd[�MOSA[2Q�^ºT7S�Q7K�{RSAQ7SAT_~
MOXZ[�S�Q7x�S%gZK�Wa^?Q7XZKd[;c�K&iHN;c_SYP6{RKuN�XZ[�cFc_P;W�x(Q7x�^?QFQ7x;S�SYc�Q7XZMu^ºQ7Sa{
[2P�M��hSAT¬K&ihT7S � P;XjT7Sa{��2Xl^&cCXlc�MOXZ[�XZMOXZ�YSa{�^&[�{�Q7x�S	WAT7K&c_c�Q�^&gZ��WAKd[;~
c�Q_T�^&XZ[�Q7c�^?T7Spc7^?Q7XZc�Ã6Sa{´m �|SOW�x�K�K&c_SpQ7x;SYc_SuKd� $�SYWAQ7XZ��SAc��hSYWa^?P�c_S
WAT7K&c_c�Q�^&gZ�#[�K&XZc_S�XZc�P;c_P6^?glgj¢!Kd[�gj¢![�SYSa{RSa{!Q7KO�hS%WYKd[�Q_T7KdgZgZSa{#XZ[�^
c7^?i4S	T�^&[�f&S�^&[�{��2Xl^�MOXZ[�XZMOXZ�a^?Q7XZKd[�XZcCP;c_P6^?glgj¢�{;SYc_XjT7Sa{´m�Â�PRT_Q7x�SAT_~
MOK&T7S&`bQ7x;S�[2P�M��hSATVK&iLT7S � P;XjT7Sa{��2Xl^&c]K?i	^uN�c_SYP�{;KpN�XZ[�^&c_c_XZfd[R~
MOSY[�Q	XZce^&gZc_Ku^�f&K�K2{#Xl[�{;XZWa^ºQ7K&TeKd[!Q7x;S�T7KdPRQ�^&�;XlgZXjQ�¢}XZ[#{RSAQ�^&XZgZSa{
T7KdPRQ7XZ[�f;mú��i%^&[,^&c_c_XZf&[�MOSY[�Q}x6^&cpikSAyLSAT#[2P;M��hSATuK?i%T7S � P;XjT7Sa{
�2Xl^&cY`¡XjQ%MOSa^?[�cFQ7x6^ºQ�MOK&T7S�N;c_SYP6{RK!N;Xl[;c%^?T7Su^&gZXZfd[;Sa{|^?[6{�gZSYc_c
T7KdPRQ7XZ[�fuT7SYc_KdPRT7WYSYc�^?T7S%T7S � P�XjT7Sa{#Q7KpMu^&��S%WYKd[;[�SYW�Q7XlK&[�cY`´y�x�XZW�x
c_x6^?gZgsQ_T�^&[;c_gl^?Q7SFQ7K�x;Xlf&x�SAT�T7K&P;Q�^&�;XZglXjQ�¢!XZ[#{RSAQ�^&XZgZSa{!T7K&P;Q7XZ[�fRm
wHx�S�Kº��S�T�^&gZg¬c�Q_T�^?Q7SYf?¢(Q7K}c_K&gZ��S�Q7x;S�N;c_SYP6{RK}N;Xl[�^?c_c_Xlf&[�MOSY[�Q
N;T7K&��gZSYM�XZcCQ7K]c_K&gZ��S�XZQ�Kd[;S�g8^Y¢�S�TH^ºQL^�Q7XZMOSHQ7KFT7Sa{RP�WYS	Q7x;S	WYKdM�~
N�gZSA RXjQ�¢�m0wHx�SC^?c_c_Xlf&[�MOSY[�QsK&iRN�c_SAP6{;K	N;XZ[�cbKd[%{;X �´SAT7SY[�Qbgl^Y¢�SAT¡x�^&c
gZSYc_c�XZMON6^&W�Q7cFQ7x6^&[�Q7x�S�N;c_SYP6{RK!N;Xl[;c�Kd[�Q7x;S�c7^&MOS�g8^Y¢�S�TampÂ�K&T
SA ;^&MON;gZSd`sÂ¡Xlf&P;T7Sp¯uc_x�Kay�c]Q7x6^?Q�yHS�Wa^?[9NhSAT7M�P;Q7S%Q7x�S�N;c_SYP6{RK
N�XZ[;cLKd[uQ7x�Se��SAT_Q7XZWa^?ghgl^a¢�SATLy�XjQ7x�K&P;Q	W�x6^?[�f&Xl[;f%Q7x;SVN;c_SYP6{RK�N�XZ[�c
Kd[BQ7x�S}x�K&T7XZ�YK&[�Q�^&geg8^Y¢�S�Tam �|S!^?T7f&P�S!Q7x�^?Qp^&c_c_XZf&[�XZ[�f|N;c_SYP6{RK
N�XZ[;cLKd[;SVgl^Y¢�SATH^?QH^]Q7XZMOS�Wa^?[uT7SY{;P�WASeQ7x;SeNRT7Kd�;glSAM¸WYK&MON�gZSA RXjQ�¢
^&[�{9{RK�SYc�[�K&QFc7^&WAT7XjÃ6WASuQ7K�K!M�P�W�x�c_KdgZP;Q7XZK&[ � P6^&gZXjQ�¢�m �LSYWa^?P�c_S
Sa^?W�xON;c_SYP6{RK]N�XZ[OXZc�WYK&[;Ã�[�Sa{�K&[u^Fc_Xl[;fdgZS�Q7XlgZSe�hKdP;[6{�^ºT_¢�`&yLS�{RK
[�K?Q�[�SYSY{uQ7K%yHK&T7�uK&[}Q7x�S�SY[�Q7XZT7SVgl^a¢�SATa`6^?c_c_XZfd[�XZ[;f�N�c_SYP�{;K�N�XZ[�c
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Kd[;SeT7KayJ®�K?T	WYK&glP;MO[h¹¬^?QH^�Q7XZMOS�XZcLf&K�K2{pSY[;KdP;fdxsm �LSYWa^?P�c_SVQ7x;S
^&c_c_XZfd[;MOSY[�QCKd[O^�T7Kay'K&T�^FWYKdgZP;MO[�XZc�c_XZMOXZgl^?Ta`�yLSHy�XZglg;ikK�WYP;c�K&[
Q7x�S	N;c_SYP6{RK�N�XZ[O^?c_c_XZfd[�MOSA[2QCK&[�^�T7KayBXl[�Q7x�S	gl^?Q7SAT�{RXlc_WAP�c_c_XZKd[;cYm
wHx;S}W�T7Kdc_c�Q�^&gZ��WYK&[�c�Q_T�^&XZ[;Sa{BN;c_SYP6{RK�N�XZ[B^&c_c_XZfd[;MOSY[�QON;T7K&�;~
gZSYMýXZcp^&[21 ��~�x�^?T�{�N;T7Kd�;gZSYM#m���[Bik^&WAQa`�XjQuXZc/1 �¬~�x6^?T�{BSY��SY[
Kd[;gZ¢�WYK&[�c_Xl{;SAT7XZ[;f�^#{;SYf&SY[�S�T�^?Q7Sa{9NRT7Kd�;glSAM y�x�XZW�x|{;SAQ7SAT7MOXZ[;SYc
XjiF^�ikSa^?c_Xl�;gZS#N�c_SYP�{;K�N�XZ[B^&c_c_XZfd[;MOSY[�Q�SA RXZc�Q7cOKd[B^�c_XZ[�fdgZS!Q7XZgZS
�hKdP;[6{�^ºT_¢�mFwHx;XZc�Wa^?[��hS%N;T7Kº��Sa{#��¢#^uc_XZMON;glS�T7Sa{RP�WAQ7XZKd[(i8T7KdM
Q7x�SCÊF^?MOXlgjQ7K&[�Xl^&[�N6^ºQ7x]N;T7K&��gZSYM#m ��SYWa^&P;c_SLK?i;Q7x;S31 ��~�x�^?T�{;[;SYc_c
K&i	Q7x;S�N;T7K&��gZSYM#`0yLSOKd[;gZ¢�{RSY��SYgZKdNhSY{9x�SYPRT7XZc�Q7XlWu^?gZfdK&T7XjQ7x;M¼i4K&T
c_KdgZ�2XZ[�f�Q7x�S�N�c_SYP�{;K�N;XZ[(^&c_c_XZfd[;MOSY[�Q�N;T7K&��gZSYM#m

4´¤ v�tu¨uq¡qbr	n&�65 v�n �	v�ª&�Ln]r ¥ ¨ §
wHx�XZcFc_SYW�Q7XlK&[9{RXZc_WYP�c_c_SYc]x;Kay�yHS�SYc�Q7XZMu^?Q7S%Q7x�S%WAT7Kdc_c�Q�^?gl�([;KdXZc_S
^&[�{!x�Kay­Q7K�Q_T�^&[;c_g8^ºQ7S�W�T7Kdc_c�Q�^&gZ�}[�KdXZc_S�WYK&[�c�Q_T�^&XZ[�Q7cVQ7K�c_N6^&WAXl[;f
WYKd[;c�Q_T�^&XZ[�Q7cYm���P;TeN�c_SYP�{;KON;Xl[�^?c_c_XZfd[�MOSA[2Q�^&gZf&K&T7XjQ7x�MzWa^&[�^?N;~
N�gj¢}^&[�¢uWAT7K&c_c�Q�^&gZ�!MOK2{RSYgZXl[;f�Q7K�Wa^&gZWYP;g8^ºQ7S]Q7x�S�W�T7Kdc_c�Q�^&gZ�}[�KdXZc_Sd`
XZ[�WYgZP6{RXZ[�f#Q7x�K&c_S}XZ[�¿jµa»?À�¿jµAÇ�À�¿jµa°?À�¿ZµY¾dÀ�¿ È?À�`C^?c�gZKd[;f�^&c�Q7x;SuMOK2{;SYg
Kd[;gZ¢�WAKd[�c_Xl{RSAT7c¡WYK&P�N�gZXZ[�fei4T7K&MJ^d{ $_^?WYSY[�Q¬y�XjT7SYc�^&[�{%^?gZglKay�c�P�csQ7K
Wa^&gZWYP;gl^?Q7SFQ7x�SeWAT7K&c_c�Q�^&gZ��~�c7^ºikS�c_N6^?WYXZ[�f��hSAQ�yLSYSY[uy�XZT7S�c_SYfdMOSY[�Q7cYm
��[}KdP;TeXZMON�gZSYMOSA[2Q�^ºQ7XZKd[s`2yLS]P�c_S�^�WYgZK&c_S�i4K&T7MÅikK?T7M�P;g8^%Q7K�Wa^&gj~
WYP�gl^ºQ7S�Q7x�S�W�T7Kdc_c�Q�^&gZ��[�K&Xlc_S&muwHx�S�i4K&T7M�P�gl^}XZc%{;SYc_W�T7Xl�hSY{�XZ[�¿ È&À
y�x�XZW�x#XZcV^?[#SY[;x6^&[;WYSYMOSY[�Q	K?i�^�MOK2{RSYgb{;SYc_WAT7XZ�hSa{}Xl[9¿ZµY¾&ÀÁm

�9S	Ã�T7c�Q	{RXZc_WYP�c_c�x�Kay�Q7x;SVWAT7K&c_c�Q�^&gZ�O[�K&XZc_SVXZcHSYc�Q7XZMu^ºQ7Sa{bm�Â;K&T
Sa^&W�x!N;c_SYP6{RK�N;XZ[870`2yLSFP�c_SFXjQHQ7K%T7SYN;T7SAc_SY[�Qe^%y�XjT7SFc_SYf&MOSY[�Q	XZ[
Q7x�SF[;SAQeXjQ�^?c_c_K�WYXl^?Q7SYcey�XjQ7xsmC��i�7!Xlc�K&[!Q7x�SF�hK&P�[�{�^?T_¢p�hSAQ�yHSYSA[
Q7XZglS:9�;	<p^&[�{�9�;�=�`¬yLSpP;c_SOQ7x�SOQ7x�SOWYSA[2Q7S�T_~�Q7K?~�WYSY[�Q7SAT�{;XZc�Q�^&[;WYS
�hSAQ�yLSYSY[/9�;	<V^&[�{&9�;�=VQ7K�SYc�Q7XZMu^ºQ7S�Q7x;SVgZSY[;f&Q7xOK?isQ7x;S�y�XjT7SVc_SYf&~
MOSY[�Qam �9S�{;SY[;K&Q7SHQ7x�S	SAc�Q7XlMu^ºQ7Sa{�gZSY[;f&Q7x�ikK?T�Q7x;SHy�XjT7SVc_SYf&MOSY[�Q
T7SYN;T7SAc_SY[�Q7Sa{���¢%N�c_SYP�{;KFN;Xl[>7u^&c6?@;Rm �|S	P;c_S�^Fc_XZMON�gZS�^&c_c_P;MON;~
Q7XZKd[�Q7x6^?Q�Q7x�S%WAT7Kdc_c�Q�^?gl��[;KdXZc_S�Kd[�^p[�SAQ�XlcVQ7x�S�c_P;MOMu^?Q7XZKd[(K?i
^&gZg6Q7x�S�WAT7K&c_c�Q�^&gZ�O[�K&XZc_SVK&[}^?gZg6Q7x�S�c_SYfdMOSA[2Q7cCK&ibQ7x�S�[;SAQam¬��[�Q7x;S
Wa^&c_SeQ7x6^ºQ�^%MOK?T7S�^?WYWYPRT�^?Q7S�W�T7Kdc_c�Q�^&gZ�uMOK2{;SAglXZ[;f%XZcHP;c_Sa{p^&[6{OXjQ
[�SYSY{;c]Q7K#NhSY[�^&gZXZ�YSOWYKdP;N�gZXZ[�f�^ºQ%Q7x;S�T7SYWYSAXl�dSAT%MOK&T7S�Q7x6^?[9WYK&P;~
N�gZXZ[�f�^?Q	Q7x�SF{RT7XZ��SATa`�yLS]Wa^&[}P�c_S]^�yHSYXZfdx�Q7Sa{pc_P�M�Q7K�Wa^&gZWYP;gl^?Q7S
Q7x�SFW�T7Kdc_c�Q�^&gZ�hm
A XZ��SA[�^�N6^?XjT¬K&i6^d{ $�^&WYSA[2Q¡N�c_SYP�{;KeN�XZ[�c�7�B�^&[6{]N;c_SYP6{RKeN;XZ[�7�C
c_SYN6^ºT�^?Q7Sa{Fy�XjQ7x�{;XZc�Q�^?[�WYS3D6`aQ7x�S�WYK&P�N�gZXZ[�f�Wa^?N6^?WYXjQ�^&[�WAS��hSAQ�yHSYSA[
Q7x�S!T7SAN;T7SYc_SY[�Q7Sa{�y�XjT7S�c_SAfdMOSY[�Q7cOWa^?[��hS#Kd�RQ�^&XZ[�SY{���¢'SAXZQ7x;SAT
^&[B^&[�^&gj¢2Q7XZWa^&g	ikK?T7M�P;g8^(K?TO^(Q�^&��gZSpgZK�Kd�+P�N�MOSAQ7x;K2{bm���[�K&P;T
WYP;T_T7SA[2Q%XZMON�gZSYMOSA[2Q�^ºQ7XZKd[s`syHSuP�c_Sp^#MOSAQ7x;K2{|^&c�{;SAc_WAT7XZ�hSa{|XZ[
¿jµº·?ÀbQ7K�gZK�Kd�pP�NpQ7x�S]Wa^?N6^&WAXZQ�^?[�WYS&m
IeWYWYK?T�{;XZ[�fpQ7K�¿ È&ÀÁ`bQ7x�S�NhSY^&�(WAT7K&c_c�Q�^&gZ��[;KdXZc_S:E�F)GIHKJML�ikK&T]Q7x;S
WYXjT7WYP�XjQ7c]XZ[�Â¡XZfdP;T7S�»pWa^?[��hS�SYc�Q7XZMu^?Q7Sa{���¢!Q7x;S�ikK&gZglKay�XZ[�f}ikK&T_~
M�P;g8^2m

E F'GNH�JOLQP E�R6RTSVU
WYXOZ�[]\ ^

WYXOZ�[]\ _�`aWYb)c ½ S CQd S B
®�µº¹

wHx;S�^?fdf?T7SYc_c_K&T�XZcF{2T7XZ��SY[(��¢(^Oc�Q7SYN���K&gZQ�^?fdS%c_KdPRT7WYS�K?iVE R3R
y�XjQ7x�XZ[�Q_T7XZ[�c_XZW�T7SAc_Xlc�Q�^?[�WYS�K&iTe GNf)gih j �hQ7x;S��2XZWAQ7XZM XZcVWYKd[;[�SYWAQ7SY{



Rout,V Rv/2 Rv/2

Ca

Cv

Rout,A Ra/2 Ra/2

Agressor

Victim

Cx

�Q�����(�)� 4b¤ v � ����������. � ���-.*� � .���� � � �

Temporal class:

Net switched:

Clock:
a
c

b

T1

b
a

Sensitivity:s(a,c)= (1,2), s(a, b)= (2, 1)

Noise with vector modeling:(3,3)

Noise without vector modeling: 4

a
c

T2

�Q�������	��� ¤ rV� 
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^&[�{B�hK?Q_Q7KdM SY{;fdSAc�K&iVQ7x�S!K&� $�SYWAQ7cu^?[6{+c�Q7KdN�y�x�SY[�Q7x�S�¢+x�XjQ
Kd� $�SYW�Q]�hKdP;[6{�^ºT7XZSYcYme��[(KdPRT]^?glf&K&T7XjQ7x�M#`hQ7x;S]T7SYWAQ�^&[;fdgZS�K&� $�SYWAQ7c
^?T7SpKd�;c�Q�^&WYgZSYc�K?T�T7Sa^?gHN�XZ[;c�^?i8Q7SAT�S� ;N�^&[�{;Sa{9y�XjQ7x�x6^?gZieK?ieQ7x;S
MOXZ[�XZM�P;M¸c_SYN�^?T�^ºQ7XlK&[�{;XZc�Q�^&[;WYS]c_NhSYWYXjÃ�Sa{!��¢}{;SYc_XZfd[}T7P�gZSYcYm
IÄQ7XZgZS}�hK&P�[�{�^?T_¢|Xlc�{;SYWAKdMONhKdc_SY{+Q7K�^(c_SAQOK?i�XZ[�Q7SAT7�&^&gZc���¢
Mu^? RXZM�P;MJx�K?T7Xl�AKd[�Q�^&g;c�Q_T7XlN;cYm3��^?W�xOXZ[�Q7SAT7�&^&g;Xlc�^&[OXZ[�Q7SAT7c_SYW�Q7XlK&[
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�Q�������	��� ¤ t � � � �*��� ��� �-��� �i� �!v �	� n
K&i�^	Mu^? RXZM�P;M�x�K&T7XZ�YK&[�Q�^&g�c�Q_T7XZN%^&[6{]^	Q7XZgZS��hK&P�[6{;^?T_¢�m0Â¡XZfdP;T7SH°
c_x�Kay�cV^&[(SA ;^?MON�gZSFK&i¬Q7x;S]Mu^? RXZM�P;M�c�Q_T7XZN�c�ikK?T7MOSa{!Kd[�^%T7Kºy
K&i´i4KdP;T�Q7XZglSAcYmCwHx�Sef&T7SA¢�^?T7Sa^?cH^?T7S�T7SYWAQ�^?[�f&glSVKd� $�SYW�Q7c�y�x�XZW�xu^?T7S
Kd�;c�Q�^&WYgZSYceK&T�T7Sa^?g0N;Xl[;cYm���[pQ7x�SFÃ6f&P;T7Sd`RQ7XZgZS]�hKdP�[�{�^ºT7XlSAc��OµA~��%»
^?T7SF{;SYWYK&MONhKdc_Sa{OQ7K%Xl[�Q7SAT7�&^&gZcFµ�~�µY¶Rm�wHx�S�^&�hKº��S�Q7XZgZSF�hK&P�[6{;^?T_¢
{;SAWYKdMONhK&c_XZQ7XZK&[�^&gZgZKºy�c�P�c�Q7KpSAc�Q7XlMu^ºQ7S]Q7x�S]MOXZ[�XZM�P;MÄ[2P�M��hSAT
K&isT7S � P�XjT7Sa{O�2Xl^&cHy�XjQ7x}f?T7Sa^?Q	^&WYWYPRT�^&WA¢p��¢ $�P�c�Q	�2[�Kay�XZ[�f�y�x�XZW�x
XZ[�Q7SAT7�d^?gVSY^&W�x�N�c_SYP�{;K|N;XZ[�XZc!^?c_c_XZfd[�SY{�Q7K;m A Xl�dSY[�^|N�^&XjTpK&i
N�c_SAP6{;K+N;XZ[�c}^&c_c_XZfd[;Sa{�Q7K|Q�yHK�XZ[�Q7SAT7�&^&gZcY`�Q7x�S�SYc�Q7XZMu^?Q7XZKd[�K&[
Q7x�SeMOXZ[�XZM�P;M�[RP;M��hSATCK?i¡�2Xl^&cLT7S � P;XZT7SY{OQ7K%WYK&[�[�SAWAQHQ7x�SAc_SVQ�yLK
N�XZ[;cCXZc��6^?c_Sa{�K&[�Q7x�S	f&SYKdMOSAQ_T_¢%T7SYgl^?Q7XZK&[OK&i6Q7x;SYc_SHQ�yLK]Xl[�Q7SAT7�&^&gZc
^&[�{pQ7x;SFT7SYc_SAT7��Sa{pgl^a¢�SAT�T7KdP;Q7XZ[;f�MOK2{;SYg�m�wHx�S]SAc�Q7XlMu^ºQ7XZKd[�c�Wa^?[
�hS]WYgl^&c_c_XjÃ�Sa{!��¢pc_SY��SAT�^?gsN�^?Q_Q7SAT7[;cY`;y�x;XlW�x#XZce{;XZc_WYP;c_c_Sa{!XZ[|¿ ¯&±&ÀÁm
� ¤ 
b¤ v ��� � � � ��� ����� �#� �*� ����� ����� 
 ��� �
��P;T�WYK�^ºT7c_S#N�c_SYP�{;K�N�XZ['^&c_c_XZfd[;MOSY[�Q(®�E����´I�¹�^&gZfdK?T7XjQ7x�M ^&c�~
c_XZfd[;cVN;c_SYP6{RK�N�XZ[!Q7K�Q7x�SFXZ[�Q7SAT7�&^&gZcYmHwHx;S]Kd� $�SYW�Q7Xl�dS%XZc	Q7K�MOXZ[�Xj~
MOXZ�YS�Q7x�SeSYc�Q7XZMu^?Q7Sa{O[2P�M��hSATLK?i0�2Xl^&c�y�XZQ7x;KdPRQ	Kº��SAT - Kay�XZ[�f�^&[�¢
XZ[�Q7SAT7�d^?g�m]IV[(XZ[�Q7SAT7�&^&g¡XZcFKº��S�T - KayHSa{(Xji�XZQ7cVx�SYXZf&x2QFXlcVgZSYc_c�Q7x6^?[
Q7x�S#Q7K?Q�^&gFSAc�Q7XlMu^ºQ7Sa{'y�Xl{RQ7x;c}K?i]Q7x�S�N�c_SAP6{;K9N�XZ[�cuy�x�XZW�x�^?T7S
^&c_c_XZf&[�Sa{#Q7KuXjQamewHx�S�SYc�Q7XZMu^?Q7Sa{!y�Xl{2Q7x(K&i�^ON�c_SYP�{;KON�XZ[(XZc�Q7x�S
c_P�M�K&i´XjQ7c¬y�XZT7SHy�Xl{2Q7x�cC^&[�{�^&[�SYc�Q7XZMu^?Q7Sa{%WAT7Kdc_c�Q�^?gl��~�c7^?i4SVc_N�^&WA~
XZ[�f]y�x�XZW�xuXlc�Wa^&gZWYP;gl^?Q7Sa{O��¢�XjQ7cLW�T7Kdc_c�Q�^&gZ�OWYK&[�c�Q_T�^?Xl[�Qam�I�WYKd^?T7c_S
N�c_SAP6{;KuN;Xl[�^?c_c_XZfd[�MOSA[2Q�XZcVikSY^&c_XZ��gZS�XjiL^&gZg¬N�c_SYP�{;KON;Xl[;cF^ºT7S�^&c�~
c_XZfd[;Sa{#^&[�{}[;K�XZ[2Q7S�T7�d^?glce^ºT7S]K?�dSAT - KayHSY{bm
wHx�S�WYK�^ºT7c_S|N�c_SYP�{;KBN�XZ[­^&c_c_XZfd[;MOSY[�Q#Wa^?["�hS�c_KdgZ��SY{"^?c(^
f&T�^?N�x�T7KdPRQ7Xl[;f�NRT7Kd�;glSAM#m A XZ��SY['^�Q7XZgZS!�hK&P�[�{�^?T_¢+{;SYWYK&MONhK&~
c_XjQ7XZKd[�Kd[B^#x�K?T7XZ�YKd[�Q�^&g	gl^Y¢�SAT�K&iV^#T7KayÄK?iVQ7XZgZSYcY`�yHSpWa^&[+f&SY[;~
SAT�^ºQ7S}Q7x�SuT7KdPRQ7XZ[�f�f&T�^&N;x	� P ®%E3%�
%¹�y�x;SAT7S}Q7x;S}��S�T_Q7SA +c_SAQ
EJWYKd[;c_XZc�Q7c	K&i0Q7x;S�XZ[�Q7SAT7�&^&gZc	^&[�{uQ7x;SVWAKd[�[;SYWAQ7XZKd[}NhKdXZ[�Q7cLy�x�XZW�x
^?T7S%SYXjQ7x�S�TVT7Sa^?g¬N�XZ[�cY`6K&TFN;c_SYP6{RKON�XZ[�c�y�x�XZW�x�^?T7S�Kd[(Q7x�S�K?Q7x�SAT
gl^Y¢�SAT7cYmCwHx�S	SY{;fdS�c_SAQ�
"WAKd[�c_XZc�Q7cCK&ibSa{RfdSYc�y�x�XZW�xOWYKd[;[�SYWAQ7c�^&[�¢
Q�yLK��dSAT_Q7XZWYSYc�y�x;XlW�x�Wa^&[�T7Sa^?W�xBSa^&W�x�K&Q7x;SAT�y�XjQ7x�K&P;Q�W�T7Kdc_c_XZ[�f
^pQ7XZgZS��hK&P�[6{;^?T_¢�m�Â�K&T�S� �^?MON�gZSd`sÂ¡XZfdPRT7Su¾}c_x�Kay�cFQ7x;S�T7KdPRQ7Xl[;f

�Q�������	��
 ¤ q �(� � ����� ����� �Y�!��� �)� � �
f&T�^?N�x�ikK&T�^ugl^a¢�KdP;Q�XZ[�Â¡XZfdP;T7SO°uy�XjQ7x�Q�yHK}WYKd[;[�SYWAQ7XZ[;f!NhKdXZ[�Q7c
� ^?[6{��]T7SYNRT7SYc_SY[�Q7XZ[�f�^([�S�Q�[;SYSa{Rc%Q7K(f&K�Q7xRT7KdP;fdx+�hKdP;[6{;^?T_¢
�uµ�~���»2m
�C^&W�x�Sa{;f&S!®�� ü %�� ½ ¹eXl[(Q7x;S�T7KdPRQ7XZ[�fpf&T�^&N;x�XZc�^?c_c_Xlf&[�Sa{�y�XjQ7x^�WYK&c�QVy�x;XlW�x#XZc	Q7x�S]SYc�Q7XZMu^ºQ7Sa{![2P�M��hSAT	K&i¡�RXl^?cVK?i�WYKd[;[�SYWAQ7XZ[;f
N�XZ[�c0Kd[�� ü ^?[6{�� ½ m A XZ��SA[�^eWYK�^ºT7c_S	N�c_SYP�{;KeN�XZ[�^?c_c_Xlf&[�MOSY[�Q¡i4K&T^�[�SAQa`RQ7x�S]SAc�Q7XlMu^ºQ7Sa{![2P�M��hSAT�K&i��2Xl^&ceXZceQ7x;S]c_P�MÅK?iCQ7x;S]Sa{;f&S
WYKdc�Q7c�K?iHQ7x�S�N�^?Q7x�WYKd[;[�SYWAQ7XZ[;f!Q7x�S�WYK&T_T7SYc_NhK&[6{RXl[;f(��SAT_Q7XZWYSYc]K?i
Q7x�SL^&c_c_XZfd[;MOSY[�Q7cYm�wHx�SAT7S�ikK&T7S&`�Ã6[�{;XZ[�fV^ei4Sa^&c_XZ��gZS	WYKd^?T7c_S	N;c_SYP6{RK
N�XZ[}^&c_c_XZfd[;MOSY[�QHy�XjQ7x}MOXZ[�XZM�P�M�[2P�M��hS�TLK?i¡�2Xl^&c	XZc	S � P�XZ�&^&gZSY[�Q
Q7KOÃ6[6{RXZ[�fu^uc_SAQFK?i�T7K&P;Q7XZ[�fuN6^ºQ7x�cey�XZQ7x�MOXZ[�XZM�P�MÄQ7K&Q�^?g¬Sa{;f&S
WYKdc�Q7cFy�XjQ7x;KdP;Q�Kº��S�T - Kay�XZ[�f}Q7x;S���S�T_Q7XlWASYcYmuU2Xl[;WYS�Q7x;XZc]N;T7Kd�;gZSYM
XZc�1 ��~�x�^?T�{b`2yLS]c_KdgZ��S�XjQ��2¢px;SYP;T7XZc�Q7XZW�^&gZfdK?T7XjQ7x�MOcYm
��QuXZcpNhK&c_c_XZ��gZS(Q7K|x6^a��S(c_K&MOS#Mu^? RXZM�P;M x�K?T7XZ�YKd[�Q�^&gVc�Q_T7XZN�c
y�XjQ7xp�dSAT_¢�c_Mu^?glg�x�SYXZfdx�Q7cYmCÂ¡XZfdPRT7SF·]c_x�Kay�cL^&[uSA ;^&MON;glS�K?i0MOXZc�~
^&gZXZfd[;Sa{%T7Sa^?g;N;XZ[�c¬^?[6{���SAT_¢�c_x�K?T_Q_~�x�SYXZfdx�Q¬Mu^º RXlM�P�M,x�K?T7XZ�YKd[�Q�^&g
c�Q_T7XZN�cYm¬wHx;S�c_x;K&T_QsMu^? RXZM�P;M�x�K?T7Xl�AKd[�Q�^&g�c�Q_T7XZN;c0Mu^Y¢�f&SY[�S�T�^?Q7S�^
gZK&Q7c�K&i�Xl[�Q7SAT7�&^&gZc¡y�x;XlW�x�[;KVN;c_SYP6{RK�N;Xl[%Wa^?[��hS	^?c_c_Xlf&[�Sa{%Q7K;m �9S
^d{;{RT7SYc_c	Q7x�XZc�N;T7K&��gZSYMÅ��¢pXZ[2Q_T7K2{RP�WYXZ[;f�^�[;SAy,Q�¢RNhSFK&i��dSAT_Q7XZWYSYc
XZ[�Q7x;SpT7K&P;Q7XZ[�f�f&T�^?N�xbm�Â�K&T�Sa^&W�x�Xl[�Q7SAT7�&^&g	�dSAT_Q7SA ��6`CyHSpy�XZglg
fdSY[;SAT�^?Q7SeQ�yLK�SA 2Q_T�^]��SAT_Q7XZWYSAc���� G ^&[�{���� H mCIVc_c_XZfd[;Xl[;f�^]N;c_SYP6{RK
N�XZ['Q7K�� � G K?T�� � H MOSa^&[;c�Q7x�S!N�c_SYP�{;K9N;XZ[�XZcu^&gZXZfd[;Sa{'Q7K�Q7x;S
�hK&Q_Q7K&MÅK&T�Q7x�S�Q7K&N#K&i��uT7SAc_NhSYWAQ7XZ��SYgj¢�m

�9S�x6^a��S	XZMON�gZSYMOSY[�Q7Sa{%Q�yHK�^?N�NRT7K�^&W�x�SAc�Q7K�c_KdgZ��S�Q7x�S�WYKd^?T7c_S
N�c_SYP�{;K+N;Xl[­^?c_c_Xlf&[�MOSY[�Q}N;T7K&��gZSYM#m¸wHx�S(Ã�T7c�Q!Kd[;S�XZc#^ 3h���Á5

A�d5Á3´��� ^&N;N;T7K�^?W�xbm��C^&W�x|[�SAQ%XZc�^&c_c_XZfd[;Sa{+�2¢9^!c_x;K&T_Q7SYc�Q�N6^ºQ7x
^&gZfdK?T7XjQ7x�M y�x�XZW�x"Ã�[6{;c}Q7x�S9MOXZ[;XlM�P�MûWYKdc�Q�^?c_c_XZfd[�MOSA[2Q(i4K&T
N�c_SYP�{;K�N�XZ[�cYm�wHx�S(c_SYWYK&[6{BKd[�S!Xlcp^?[ 1k��� � :&��1��&�����A�l����1Á@&3 ^?N;~
N;T7Kd^&W�xs`Ry�x�XZW�x!c_XlM�P�gjQ�^&[;SYKdP;ce^&c_c_XZfd[;c�^?glgbQ7x�S]P;[6^&c_c_XZf&[�Sa{![;SAQ7c
XZ[9^p�hKdP�[�{�^ºT_¢#Q7K#^a��K&X8{�Mu^&�2XZ[�fuNRT7SYMu^?Q7PRT7S�^&c_c_XZf&[�MOSY[�Q7cFK&[
c_KdMOS}[�SAQ7cYm�wHx�S(^?gZfdK&T7XjQ7x;MýN�XZW��Rc�Q7x;S!MOK&c�QOWAT7Kaye{;Sa{�P�[�^&c�~
c_XZfd[�SY{!�hKdP;[6{�^ºT_¢uQ7KO{;K%Q7x�S�^&c_c_XZf&[�MOSY[�Qam
wHx;S�{;SAQ�^?XZglc�K?ihQ7x�SHXjQ7SAT�^ºQ7Xl�dS�{;SYgZSAQ7XZKd[u^?N�NRT7K�^&W�x�XZc�{;SYc_W�T7Xl�hSY{
�hSYgZKay]m
µdmVÂ�K?T!Sa^?W�x�P;[6^?c_c_Xlf&[�Sa{�[;SAQ!²�Kd[�Q7x�S��hK&P�[6{;^?T_¢ �u`eT7P�[
Q7x�S�c_x�K&T_Q7SAc�Q�N�^?Q7x(^?glf&K&T7XjQ7x�MÅQ7K�Ã�[6{pQ7x;S]gZKºyLSYc�QVWYKdc�Q�^&c�~
c_XZfd[;MOSY[�Q7c�ikK?T�[;SAQ]²¬mpÂ¡XZ[6{9^?gZg�Q7x�S�^&c_c_XZfd[;MOSY[�Q7c]Kd[�Q7x;S
�hKdP;[6{;^?T_¢�� y�x�XZW�xBWY^&[+�hSpN6^?T_Q�K&i�Q7x;Spc_x;K&T_Q7SYc�Q�N6^ºQ7x�c
y�x�XZW�x#^?c_c_Xlf&[([�SAQe²(y�XjQ7x!Q7x�S]gZKayHSAc�Q�WYK&c�Qam

¯2m �|SLXZQ7S�T�^?Q7XZ��SYgj¢�{;SYgZSAQ7S�^?[O^&c_c_XZfd[;MOSY[�Q�ikKdP;[6{%Xl[�c�Q7SYN!µ	P;[;~
Q7XZg�[;K%XZ[�Q7SAT7�&^&gZcH^ºT7S�K?�dSAT - KayHSY{bmCwHx�S�c_SYgZSYW�Q7XlK&[}K&[OQ7x�Se^&c�~
c_XZfd[;MOSY[�QsQ7Ke�hSL{RSYgZSAQ7Sa{]XZc¡�6^?c_Sa{�Kd[]Q�yLKVWAT7XjQ7SAT7Xl^2m�Â¡XjT7c�Qa`dXjQ
M�P;c�Q¬WYK&MOSLi4T7K&M�^&[�XZ[�Q7SAT7�&^&g�y�x�XZW�x�XZc�Q7x;SHMOKdc�Q�W�T7Kºye{RSa{bm
URSAWYKd[�{b`�^&MOKd[;f+Q7x�S�^&c_c_XZfd[;MOSY[�Q7c#c_SYgZSYWAQ7Sa{,XZ[�Q7x�S�Ã�T7c�Q
c�Q7SYNb`;Q7x;S]WYK&T_T7SYc_NhK&[6{RXl[;f�[�S�QVK?i¬Q7x�SFc_SAglSAWAQ7Sa{(^&c_c_XZf&[�MOSY[�Q
x6^?c	Q7x�SFMOK&c�Q�[RP;M��hSATHK&i�^?gZQ7S�T7[6^?Q7XZ��S�^?c_c_XZfd[�MOSA[2Q7cYm

»RmVÂ�K?T¬Sa^&W�x�P;[6^?c_c_Xlf&[�Sa{�[�SAQ¬²Oy�x;XlW�x�x�^&c�^?[�^?c_c_Xlf&[�MOSY[�Q�[;K&Q
¢�SAQ¬{;SYgZSAQ7Sa{%��¢�XZQ7S�T�^?Q7XZ��S	{RSYgZSAQ7XZKd[s`dW�x;SYW��%Xji6Q7x;SL[;SAQ�Wa^&[��hS
^&c_c_XZf&[�Sa{u��¢OKd[;S�K&ibQ7x�S�T7SYMu^?Xl[;XZ[�f�^&c_c_XZfd[;MOSY[�Q7c�y�XjQ7xpQ7x;S
c7^&MOS�MOXZ[�XZM�P�MÄWYK&c�Q]^?cVikK&P�[�{�XZ[(c�Q7SYN+µ&mV��i�Q7x�XZcVWY^&[��hS
{;K&[�Sd`b^?c_c_XZfd[�Q7x�S%[�SAQVy�XZQ7x�Q7x�S%c_x�K?T_Q7SYc�QFN�^?Q7x�^&[�{(Mu^?T7�
[�S�Q�²9^?cV^?c_c_XZfd[�SY{bm

Ç;me��iV^?glg	[;SAQ7c�^?T7S#^?c_c_XZfd[�SY{b`�c�Q7KdNsm���i�Q7x;S}c_SAQ�K&ieQ7x�SuP�[�^&c�~
c_XZfd[;Sa{�[�SAQ7c�{;K�SYc�[�K?Q9W�x6^?[�fdSBc_XZ[�WYSBgl^&c�Q|Q7XZMOS+XjQ9yH^&c
W�x�SYW���Sa{uXZ[!Q7x�XZc�c�Q7SYNs`Rc�Q7K&NsmL�VQ7x�SAT_y�XZc_Sd`;T7SYNhSa^ºQVc�Q7SAN�µdm
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��Q	XZc	NhKdc_c_XZ�;glSFQ7x�^?Q	c_K&MOS�[;SAQ7c	Wa^&[p[�K?Q	Ã6[�{p^?c_c_XZfd[�MOSA[2Q7c	��¢
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