
239

���������	��
��	�	�	
�����
���������������
��	�	����������������
� !��"$#�%'&(����
��	)�*,+-"���
��������	%

.0/21�35476�8:9�;�<=1�47>?476�@�AB42C�/7D�>?EGFIHJ>?;�K7LNM
OQPSRTPSUSVXWYWYZ	[	\]US^=_T\]VX[�`bacPS`5PS^=deU=f:ghP=[	_ dSP

ij[	\5klP=de`T\ _Tm$V	nlopV	RTR VX[�qlVX[�qsrXtuZ�`T_ de^SR \]^Sr	v	w	v	v
Ma11@uow.edu.au x mJ`5V	U=yl\]zGZ�V xj{ PS|XZ { ^=Z

}�~��2�G�
utkiewicz��VX_5VXdeV	R ^�tuZ�`T_ dS^SR \]^�a�PS`5PS^=dSU=f�g�P=[l_TdeP

� vh�QVXde|c�S_5rX��VX_]^=[	mJrX�G�So�rXtjZ�`T_Tde^SR \5^Sr	v	wlv	w
Eryk.Dutkiewicz@motorola.com

Abstract-�����	� � �������	�����	�5�T�����5�l� ���5�¡�=�5� ¢ -���5£����l� ¤X� �	£��	���¥��	�5�T�����5�l�S¦S�h�	� �X�G§	�5�5¢¥���5¨0�5��©	�T� �	£c���ª�5���5�$�5�	� -©	�=�5�j�	���l�j�5���T�	�5��T�	���:©	�=� �l£G�T�	���=�5�X«S� �5�5�j��¢��$�X�5�	�T�5��� � ¤X�5���5���	�T�X��� � �X�l¬�­��	� �Q��� � ���h��T�	�5¨®�¥���	�G�5¨B§	� ��¯��5�°� �°���5�5���Y���	�5�5�G���°� �l¢±�5���=�T�X©l�X�T©	�5�³² ���¡��5�����5�	� �	���T���X´2� �N�l���2��«S��� � ���	� �	¦µ�=©	�5�j���J�T�	�ª�	¯��	��¨B� �ª�	���T�¥� �5¢¥� �5� �u���	��	� �=���=�¥�5�Q�5�X� � �X¢ª�5�	«S� �5���	¨B�5�	�T��¬2¶ª�	�Q�5�	��� � �5�	£��Q� �$�=©	�5�$�	�5�¥�h���5�l��� ��T�·�l�X«S�5� ��§u�·�5��©	�T� �	£��=�¥�5���T�5£�¯¸¦=���	� �5�B§l�X�5¢¥���5¨B�J�5���	�=� �=�T�5�	�¥� ¯�©	�l�	�5��	� ¢¥¢±�5�5�5�	���	�5�¥�h���5�¹�º�5�5�	���5� ����¦l�=©	�5�»���B�	� ¢¥¢±�5�5�5�	��� �5«S�5� �u��¢·�¥�5��¢¥¢¥� �l¦¨B���	� � � �¥¯c���	���	� ¢±¢¥�5�5�5�	���	©	¨B�	�5�·��¢ª�	���	�5�S¬½¼¾�	©	¨B�	�5�·��¢ª�	� ¢±¢¥�5�5�5�	��5��©	�T� �	£·§	�5���T���5��� �J�	��«S�¿�	�5�5�j§	�5��§	���º�5��¬µ­��	�5�=�ª§	�5���T���X�S� �J���5���	���º�5������T�	� �T�X���l� �T� ���	���ÁÀ�� �	� - ÂX�¥���T�Y���	�»Ãh� �=�¥���l�X�YÄ¿�X�5�T���Y��� £����5� �¥�l¨��S¬¶��T�	�5���=�¥�5���T�5£�� �5�ª�	��«S����� �=�B�	�5�5�Y§	�5��§	���=�5� �h�	� �X�Y©	�=���¥�	�h�=�5�X«S� �5�5���¢Á��Å�ÆÁÂB�T� �	�5� §¡� ��§l�X�5¢¥���5¨B� �	£Y�5��©	�T�u�	� �=�5��«S�X�5¯¸¬eÇº�G�T�	� ��§	��§	�5�l¦�h�G� �	«S�5�=�T� £����T�$�¥�	�$�	�5�	��«S� ���$��¢B�¹�	©l¨��	�5�$��¢u�	� ¢¥¢¥�5�5�X�l�u�5��©	�T� �l£§	�5���T���5��� ��©	�	�l�X�¡�	� ¢¥¢±�5�5�5�	�B�	�5�¥�h���5�°�=�5�X�l���X� ���S¬JÈ��¡��� �º���l� �=�5©	�=��h�	� �5��§	�5���T���5��� ���h� � �l�=�5��� �¿�	�5�¥�T�5�Á� �B� ���5£��Á�l�X�T�h���5�l�����	�B�º©l£�£��X�=�b��	©l¨��	�5�u��¢h�	� ¢¥¢±�5�5�5�	�Á� ¨B§	�5��«S�5¨��5�	�T�S¦����	� �5�¡�5���G¢±©	�5�T�	�5�u� �	�5�5�5���=��T�	�ª�=�5��� ���	� � � �T¯¸¬
I. INTRODUCTION��VXÉ	\5R Pct$|³ÊuV	Uc[�P=_ x VXd=yN`G^=deP:USVX[�`T\]|	P=dePS|G_5V$É�P�Z�`5PSn Z�R�\T[^=dePS^S` x f�P=dSP¹^=[°\ [�n de^S`¥_ dµZ�U=_ Z	dSPY\]`u[�VX_�^Skl^=\5R ^=É�R P:VXd:US^=[l[�VX_jÉ�PZ�`5PS| { O x V P=Ë�^=WYÌ�R PS`�V	n�`TZ�U=f Ì�RT^SUSPS`�^=dSPj|X\]`5^S`T_5P=d�dSPSR \]PSnª^=[�|�_Tf�PÉ�^=_ _]RTPSn \]PSRT|ÍP=[�k5\TdeVX[	W¹P=[	_ {ÏÎ [Ð|X\5`5^S`T_]P=d(dSPSR \]PSn�^=dePS^S`5rÏ_Tf�PP=W¹P=deqlP=[�U=m�`5PS^=dSU=fÑ^=[�|GdSPS`5U=Z�P�_]PS^=W®W»^=m¹[�PSPS|$_]VÒUSV	VXde|X\ [�^=_5P_ f�P=\ d¾PSn=nµVXdµ_]`$_5V³dePS`5U=Z�P:_ f�P�k5\]U=_ \TW¹`ÒV	n¡|X\]`5^S`¥_]P=de`�^S`�ÓXZ	\]U=y�R mÌ�Vl`X`T\ É�R P { ��\ WY\5R ^=deR m¸r0\ [Ô_Tf�PÕÉ�^=_T_]R PSn \]PSR |ÔP=[�k5\TdeVX[	W¹P=[	_]rÖ^USV	V5dS|X\ [�^=_]PS|×PSnµnµVXdµ_�É�P=_ x PSP=[�|X\]nµn=P=deP=[	_�_ m?Ì�PS`IV	npnµVXdeUSPS`�\]`dePSÓXZ	\ dePS|j\ [�VXde|	P=dÁ_]VQ\TWYÌ�R P=W¹Pº[l_·^u`¥Z�USUSPS`X`5n Z�RN`T_ dµ\Tyl\ [�qY`T_Tde^=_]PSq5m {Î [�É�VX_ f¾P=Ë�^=W Ì�RTPS`5r�|5\5`5U=Z�`5`5PS|�^=É�V	klPSr	W¹VXÉ	\]R P ^S|Bf�VlU·[�P=_ x VXdµy�`US^=[�É�P·Z�`5PS|B_]V�^SU=f	\]PSklP�_ f�P USVlVXdS|5\T[�^=_ \]VX[¡dSPSÓXZl\TdePS|B\T[°VXde|	P=d�_5VÌ	deV	k5\]|	PØPSnµn \5U=\]P=[	_ÒUSVXWYWYZ	[	\5US^=_ \]VX[pÉ�P=_ x PSP=[Ï^SRTRQZ�`5P=de`$\T[Ñ_Tf�P[�P=_ x VXd=y¡Ù �	Ú {ÊuV x PSklP=derpÉ�PSnµVXdeP×W¹VXÉ	\5R PÛ^S|Üf�V	U×[�P=_ x VXd=yN`ÜUS^=[ÝÉ�P

successfull
mB\TWYÌ�R P=W¹P=[	_5PS|�\ [Y_Tf�Pj`5USP=[�^=dµ\5V	`�|	PS`5U=dµ\TÉ�PS|Y^=É�V	klPSr2^[	ZlW É�P=dBV	nhU=dµ\ _T\]US^SR	\]`5`TZ�PS`ª[�PSP�|j_]VjÉ�PÁdSPS`5V	R klPS| { ��VXÉl\5R P�^S|Qf�V	U[�P=_ x VXd=yN`cf�^SklP�^�[	Z	WYÉ�P=d»V	n�R \ W \ _]^=_T\]VX[�` x f�P=[0USVXWYÌ�^=dePS|�_5Vn \ Ë�PS|ÍVXd x \TdePS|Þ[�P=_ x V5d=y�` { Oªf�PS`5PÔR \ W \ _]^=_T\]VX[�`�\ [�USR Z�|	PSß��^=[�| x \5|X_ f�r-à�V x P=d�`¥ZlÌ	Ì�R má^=[�|â��_]VXde^SqlP�`TÌ�^SUSP {äã _ f�P=dUSVX[�`¥_ de^=\T[l_5`5r x f	\]U=fØ[�PSPS|:_]V:É�P�^S|	|XdePS`5`5PS|:\ [�W¹VXÉ	\5R P�^S|:f�V	U[�P=_ x VXd=yN`Ò\T[�USR Z�|	PSß�åjV	�¸r:�bPSU=Z	d=\ _ mJr�æum?[�^=WY\]U¾_]VXÌ�V	R V	q5mç^=[�|

Scalability.Oªf�P:^=\ W�V	nh_ f	\5`jÌ�^=Ì�P=d�\]`j_5V$\ [�klPS`T_ \5ql^=_]P�_ f�P�`XUS^SR ^=É	\]R \ _ mØV	nW¹VXÉ	\]R P�^S|�f�V	U·[�P=_ x VXd=y�`ÁZ	[�|	P=dY|X\]nµn=P=deP=[	_¿[�P=_ x VXdµy³USVX[�|X\ _T\]VX[�` {
The

P=ËlÌ�P=dµ\ W»P=[	_]`�USVX[�|5Z�U=_5PS| x \]R R�\ [�klPS`T_ \5qs^=_5P�_ f�P�PSnµnµPSU=_°V	n\ [�U=dePS^S`T\T[�qh_ f�Pª[�P=_ x VXdµyc_ de^Sn=n \]UQ^=[�|h_ f�P�[lZ	W É�P=d·V	nl\ [	_]P=d=W¹PS|X\]^=_5P[�Vl|	PS`c\T[Ø_ f�P�[�P=_ x V5d=y¾Zl[�|	P=d»^�[	Z	WYÉ�P=d�V	n |X\]nµnµPºdeP=[	_BdeVXZ	_ \T[�qÌ	deVX_]V	USV	R ` { Oªf�PGVXÉl_5^=\ [�PS|YdePS`TZ�R _]` x \]RTR¸\]RTR Z�`T_ dS^=_]P x f	\]U=f¹deVXZ	_ \T[�q`T_ de^=_5PSq5\]PS` x \]RTReÌ�P=denµVXdµWèUSVX[�`T\]`T_5P=[	_]R m$^S`7_Tf�P�`T\]éSP·^=[�|Á_Tf�P·|	P=[�`T\ _TmV	n _ de^Sn=n \]U�^=[�|¾[�V	|	PS`�\ [�U=dSPS^S`5P { Oªfl\5` x \]RTRB_ f�P=[0f	\]q5f�R \5q]f	_°^

[	Z	WYÉ�P=d¹V	n |lP�`T\ de^=É�R P deVXZ	_ \ [�q³U=f�^=de^SU=_5P=dµ\]`T_T\]US`Gn=V5d¹|	PS`T\]q5[	\ [�q³^`5US^SRT^=É�R P�dSVXZ	_ \ [�qÁÌ	dSV5_5V	USV	R7n=VXdNW¹VXÉ	\5R P·^S|�f�V	U�[�P=_ x VXdµy�` {Oªf	\]`¿Ì�^=Ì�P=d�\]`uVXdSqs^=[	\5éSPS|¡^S`unµV	RTR V x ` { Oªf�PYnµV	R RTV x \ [�q$`XPSU=_ \]VX[|	PS`5U=d=\ É�PS`�_Tf�Pê|X\]n=nµP=deP=[	_�deVXZ	_ \T[�q®`T_ dS^=_]PSq5\]PS`�\ [	_ dSV	|5Z�USPS|änµVXdW»V5É	\5R P�^S|Ýf�VlU�[�P=_ x VXdµy�` { �¸PSU=_T\]VX[ ÎµÎµÎ |	PS`5U=d=\ É�PS`�_ f�Pn Zl[�U=_T\]VX[�^SR \T_ m»V	nJ_ f�PhdeVXZ	_ \T[�qQÌ	deVX_]V	USV	R `ªZ�`5PS|j\ [G_ f�P�`T\TWYZ�R ^=_T\]VX[ {�¸PSU=_ \5VX[ Îµë |	PS`5U=dµ\TÉ�PS`Ñ_ f�Pç`T\ WYZ�RT^=_ \]VX[ÛP=[�k]\TdeVX[	W¹P=[	_�Z�`5PS| {�¸PSU=_ \5VX[ ë Ì	dePS`5P=[	_]`ì_ f�P,`T\ W Z�RT^=_ \5V5[�dSPS`TZ�R _]`(^=[�|�_Tf�P=\Td\T[	_]P=dµÌ	deP=_5^=_ \]VX[ { Oªf	\]`b\5`b_Tf�P=[�nµV	R RTV x PS|hÉ	mu_ f�P·USVX[�USR Z�`¥\]VX[�`ÁV	ns_ f�P
paper.
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STRATEGIESOªf�PjR \TWY\ _5PS|�dePS`5VXZ	deUSPS`J\ [YW¹VXÉ	\]R Pj^S|�f�V	U�[�P=_ x VXdµy�`Jf�^S`JW¹^S|	P|	PS`T\5q5[l\T[�qGV	n�^=[°PSn=n \]U=\5P=[	_j^=[�|BdePSR \]^=É�R P·deVXZ	_ \ [�qG`¥_ de^=_5PSq]mÒ^YklP=dµm

cĥ
SRTR P=[�q5\ [�qêÌ	deVXÉ�R PºW { tj[�\T[l_5PSR R \]qlP=[	_�dSVXZl_T\ [�q×`T_Tde^=_]PSq5mì\]`dSPSÓ5Z	\TdePS|�_]V:PSnµn \]U=\5P=[	_]R mGZ�`XP·_ f�P R \ WY\T_]PS|BdePS`XV5Z	dSUSPS` x f	\5R PY^=_¿_ f�P`5^=W»Pä_ \TW¹P®É�P=\ [�q!^S|	^=Ì	_]^=É�RTP®_]V�_ f�PÜU=f�^=[�q5\ [�qÕ[�P=_ x VXdµyUSVX[�|X\ _T\]VX[�`Q`TZ�U=fÒ^S`Xßs[�P=_ x VXdµy»`T\5éSPSr�_ de^Snµn \]UB|	P=[�`T\T_ m:^=[�|Q[�P=_ x VXdµyÌ�^=dµ_T\ _T\]VX[	\ [�q {2Î [¹Ì�^=de^SR RTPSR x \ _ f¹_Tf	\]`5r7_ f�PjdeVXZ	_ \T[�qcÌ	deVX_]V	USV	RbW Z�`T_Ì	deV	k5\5|lPç|X\]nµn=P=deP=[	_ÏR PSklPSR `èV	n�åuV	�önµVXdê|X\5nµnµP=dSP=[l_�_Tm?Ì�PS`ÏV	n^=Ì	Ì�R \5US^=_ \5V5[�`h^=[�|hZ�`5P=de` {t×[	Z	WYÉ�P=d°V	nBdSVXZl_T\ [�q�Ì	deVX_]V	USV	R ` f�^SklP¡É�PSP=[-|	PS`T\]q5[�PS|�nµVXdW»V5É	\5R Pè^S|÷f�V	UÑ[�P=_ x VXdµy'_5Vç^S|	|XdePS`5`Ø_ f�PS`5P�\]`5`TZ�PS` { Oªf�PS`5PÌ	deVX_5V	USVlRT`�US^=[èÉ�P÷USR ^S`5`T\5n \]PS|�\ [	_]V�_ f	dePSP0US^=_]PSqlVXdµ\5PS`5ß�Oj^=É�RTP

-æudµ\]klP=[�r ã [ -
|	P=W»^=[�|:^=[�|:Êªm?É	dµ\]|�dSVXZl_T\ [�qBÌ	deVX_5VlUSV	RT` {lÎ [¡Oj^=É�RTP -æudµ\]klP=[Ûø=VXd�Ì	deV	^SU=_T\]klPSù�ÌldSVX_]V	USV	R `èPS^SU=f×[�V	|	PÖ^=_ _5P=WYÌ	_]`Ñ_]VW»^=\ [	_]^=\T[³dSVXZl_T\ [�qG\ [�n=V5d=W¹^=_ \5VX[³_5V°PS^SU=f°[�Vl|	PY\T[°_ f�PY[�P=_ x V5d=y {Oªf�PQdeVXZ	_ \T[�q�\ [�nµVXdµW»^=_ \]VX[:\5`�`T_]VXdSPS|c\ [�|X\]n=nµP=deP=[	_hdeVXZ	_ \ [�q�_5^=É�R PS`

an
|³Z	Ì�|	^=_]PS|³É�^S`5PS|ÑVX[Ñ_ f�P�Z	Ì�|	^=_ \T[�q�`T_Tde^=_]PSq5m÷P=WYÌ�RTVXmJPS| { t[	Z	WYÉ�P=duV	nª|X\5nµnµP=deP=[	_NZ	Ì�|	^=_ \ [�qY`¥_ de^=_5PSq]\5PS`Nf�^SklPÁÉ�PSP=[ \ [	_ dSVl|XZ�USPS|n=V5d�Oj^=É�RTP

-
æudµ\]klP=[¡deVXZ	_T\ [�quÌ	deVX_]V	USV	RT` { �¸VXW¹P USV5W W¹VX[GZ	Ì�|	^=_ \ [�q`T_Tde^=_]PSq5\5PS`b\T[�USR Z�|	PSß

• ú R VXÉ�^SRbûÒà�P=dµ\5V	|5\5U
• 
�QV	US^SR \5éSPS|�û³àhP=d=\]V	|X\]U

• 
��VXÉ	\]R \ _Tmj��^S`XPS|

• Conditional
øµVXd·PSklP=[	_b_ dµ\5qsqlP=dSPS|hZ	Ì�|	^=_]PS`5ù

Oªf�PÑn \ de`T_�qlP=[�P=de^=_T\]VX[®V	n$OQ^=É�R P
-
æjdµ\5klP=[÷dSV5Z	_T\ [�q�Ì	dSVX_]V	USV	R `

x P=dePØ|	P=dµ\]klPS|pn deVXW(_Tf�P:_ de^S|X\ _T\]VX[�^SRQ��\ [	y���_]^=_]P�^=[�|³æj\5`T_]^=[�USPë PSU=_]VXd�^SR qlVXdµ\ _Tf	W¹`5r x f	\]U=f x P=deP�|	PS`T\5q5[�PS|�nµVXd x \ dSPS|Q[�P=_ x VXd=y�` {Oªf�PS`5PGÌ	deVX_]V	USV	R `YW»^=\ [	_]^=\T[�PS|Ø^=[�|»Ì�P=dµ\5Vl|X\5US^SR R m¾Z	Ì�|	^=_]PS|»_Tf�P=\TddSV5Z	_T\ [�qÒ_]^=É�R PS`�É	m÷P=Ë�U=f�^=[�q5\ [�q�qlR VXÉ�^SR R mØÌ	deVXÌ�^Sql^=_ \T[�q�USVX[	_TdeV	RW»PS`5`5^SqlPS` { ��Z�U=f�Ì	deVX_]V	USV	R `Y\T[�USR Z�|	PSß�æj��üê^=[�|»æG�Sæ ë Ù=v Ú {¿Î [VXde|	P=d¿_]VQWY\ [	\ W \]éSP¿_Tf�P¿[	Z	WYÉ�P=duVln¿qlR VXÉ�^SR R m�Ì	deVXÌ�^Sql^=_]PS|QdeVXZ	_ \ [�qÌ�^SU=y�P=_]`Xr:�QV	US^SR \5éSPS|ÏZ	Ì�|	^=_ \ [�qì`T_ de^=_5PSq5m x ^S`Ñ\ [	_TdeV	|XZ�USPS|Ï\ [Ì	deVX_5V	USVlRT`G`TZ�U=f�^S` ú �SacÙ=ý Ú ^=[�|Güh��a�Ù þ Ú {JÎ [ ú �Sacr�PS^�U=fÒ[�V	|	PP=Ë�U=f�^=[�qlPS`�dSV5Z	_T\ [�qQ\T[�n=VXdµW¹^=_ \5VX[ x \T_ f�_Tf�P=\Td¿[�P=\5q5É�VXZ	de`QVX[�R m:^=[�|
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\ [�üh��a�_ f�P�deVXZ	_]PS`Á\ [¡_Tf�PYn \]`¥f�P=mJP `5USVXÌ�PYÙ þ Ú ^=dSP�dePSn dSPS`Tf�PS|¡^=_u^f	\]q5f�P=d-n dePSÓXZ�P=[�U=mè_Tf�^=[ç_ f�PÑdeP=W¹VX_]PÏVX[�PS` { ��VXÉ	\]R \T_ mèÉ�^�`5PS|Z	Ì�|	^=_5PS` x P=deP³\ [	_TdeV	|XZ�USP�|Ø\ [Iæja���tj� Ù=w Ú \ [ç^=[çPSnµnµVXdµ_�_5VPSR \ W \ [�^=_]P�Ì�P=dµ\]V	|X\5UØdeVXZ	_5PØZ	Ì�|	^=_]PS` { Oªf	\]` x ^S`p^SU=f	\]PSklPS|�É	mW¹^=yl\ [�q�_ f�P dS^=_]PÞ^=_ x fl\5U=f _ f�P deVXZ	_]P�Z	Ì�|	^=_]PS`(V	USU=Z	dÌ	deVXÌ�V5d=_ \]VX[�^SRh_]V:_ f�P�`TÌ�PSPS|¾^=_ x f	\]U=f�PS^SU=f¾[�V	|lP�_ de^SklPSR ` { Oªf�P^S|	kl^=[l_5^SqlP�V	n�_Tfl\5`h\5`h_ f�^=_h\ [:[�P=_ x VXdµy�` x \ _ f�RTV x W¹VXÉ	\5R \ _Tm$_ f	\]`Z	Ì�|	^=_T\ [�qÏ`T_ de^=_5PSq5m÷W¹^=mIÌ	deV	|XZ�USP�RTV x P=d�V	klP=dµf�PS^S|�_ f�^=[Ï_Tf�PÌ�P=dµ\]V	|X\]U$dSV5Z	_T\ [�q:Z	Ì�|l^=_5P�^=Ì	Ì	deV	^SU=f { tçW»VXdeP�dePSUSP=[	_BZ	Ì�|	^=_ \T[�q`T_ de^=_5PSq5m¡n \Tde`T_¸\ [	_ dSV	|5Z�USPS|�\ [:��Oªtja�Ù�� Ú \]`Jyl[�V x [:^S`�USVX[�|X\T_ \]VX[�^SRøµVXdQP�ksP=[	_
-
É�^S`5PS|	ù { o¾\ _TfY_ f	\]`NW¹P=_Tf�V	|	reZ	Ì�|	^=_]PS`�^=dePj`5P=[	_�VX[�R mB\]n�^USP=dµ_]^=\T[çPSklP=[	_�V	USU=Z	de` { üÁVXd�P=Ë�^=WYÌ�RTP x f�P=['^ÑR \T[	y�É�PSUSVXW¹PS`\ [�kl^SR \5|�VXd�^ x f�P=[c[�P x [�V	|	P��5VX\ [�`b_Tf�P�[�P=_ x VXdµy {

On-
|	P=W¹^=[�|�ø=VXdNdePS^�U=_ \]klPSùsdeVXZ	_ \T[�qÁÌ	deVX_]V	USV	R ` x P=dSPN\ [	_TdeV	|XZ�USPS|_]V�dePS|XZ�USPB_Tf�P�deVXZ	_ \ [�q»V	klP=dµf�PS^S|»^S`5`XVlU=\5^=_]PS| x \ _ f»_5^=É�R P - |Xdµ\5klP=[Ì	deVX_]V	USV	R `»É	mÖ|lP=_5P=dµWY\T[	\ [�q�dSVXZ	_]PS` x f�P=[I_ f�P=mÖ^=deP³dePSÓXZ	\ dePS| {o¾f�Pº[�^Á[�V	|	PÁdePSÓXZ	\ dSPS`·^hdeVXZ	_]PÁ_5VQ_ f�PB|	PS`T_T\ [�^=_ \5VX[�rS\T_N\T[	\ _ \5^=_]PS`·^deVXZ	_]P'|5\5`5USV	klP=dµmçÌ	deV	USPS|XZ	dePSr x f	\]U=fäW»^=m `5P=[�|ä^ÖqlR VXÉ�^SR R mÌ	deVXÌ�^Sql^=_ \ [�qÁdSVXZ	_]P�dSPSÓ5Z�PS`T_bÌ�^SU=y�P=_b_ f	deVXZ�q5fB_Tf�PN[�P=_ x VXdµy {lã [�USP·^deVXZ	_]Ph_5Vj_ f�Pc|lPS`¥_ \ [�^=_T\]VX[$\]`jnµVXZ	[�|$^hdeVXZ	_]P�deP=Ì�R mY\]`·`XP=[l_�É�^SU=y _5V_ f�P³`5VXZ	deUSP { Oªf�P³`5VXZ	deUSP³`5PSR P�U=_]`Y\ _5`YdeVXZ	_]PG_]V»_Tf�PÒ|	PS`T_T\ [�^=_ \5VX[É�^S`5PS|:VX[:_ f�PQdeVXZ	_5P�`5PSR PSU=_T\]VX[�U=dµ\T_]P=dµ\5^�P=WYÌ�R VXmJPS| { �¸V5W»P V	nN_Tf�PU=Z	dµdeP=[	_]R mjÌ	deVXÌ�V	`5PS|hdSV5Z	_5P·`5PSRTPSU=_ \]VX[:U=dµ\ _5P=dµ\]^�\ [�USR Z�|	PSß

• 
�Sf�VXd=_]PS`T_bÌ�^=_ f�ø æ$��aÑÙ�� Ú ù

• 
üb\Tde`T_Án \T_¿ø=g¸��ahàÒÙ�� Ú ù

• 
t$`5`5V	U=\5^=_ \]k5\T_ mjÉ�^S`5PS|cø tj��aÑÙ�	 Ú ù

• 
�S\5q5[�^SR7`¥_ deP=[�q5_ f:øµ�¸�SaÑÙ ��
lÚ ù

Î [�`Tf�VXdµ_5PS`T_7Ì�^=_TfBdeVXZ	_ \T[�qlr5_ f�P�`5VXZ	deUSP�[�V	|lP x \5R R7`5PSR PSU=_¿^=[�|hZ�`XP_ f�P:`Tf�VXdµ_5PS`T_�^Skl^=\]RT^=É�R PcÌ�^=_ f³_5VG_ f�P:|	PS`T_ \T[�^=_ \]VX[ { o°\T_ fÑn \Tde`T_�n \ _deVXZ	_]Pç`5PSR PSU=_ \5VX[�r:_Tf�P'n \Tde`T_Ï^Skl^=\]R ^=É�RTP0deVXZ	_]P÷\]`èU=f�V	`5P=[ {�Î [^S`5`5V	U=\]^=_T\]k5\ _TmÕÉ�^S`5PS|çdeVXZ	_]P×`5PSR PSU=_T\]VX[�rÒ_Tf�PÏ[�V	|	P x \T_ f _Tf�P`T_ deVX[�qlPS`T_·^S`5`5V	U=\]^=_T\]k5\ _Tm:^=deP�U=f�Vl`XP=[�\ [�_Tf�PÁÌ	dePSnµP=d=dePS|·Ì�^=_ f�_]V·_Tf�P|	PS`T_ \ [�^=_T\]VX[×^=[�| x \T_ fì`¥\]q5[�^SR�`T_ deP=[�q5_TfÏdeVXZ	_5P�`5PSRTPSU=_ \]VX[�rc_Tf�P\ [	_]P=d=W¹PS|X\]^=_]P�[�V	|	P x \ _ f `T_ dSV5[�qlPS`T_�`T\5q5[�^SR -to-
[�V5\5`5P�de^=_ \5Vp\]`U=f�Vl`XP=[�\ [c_ f�P�Ì	dePSn=P=dµdePS|�Ì�^=_Tf�_5Vh_ f�PQ|lPS`¥_ \ [�^=_T\]VX[ {Ê¿m?É	dµ\]|êdeVXZ	_ \ [�qèÌldSVX_]V	USV	R `�É�P=f�^SklP÷É�V5_Tf×dePS^SU=_T\]klPSR mÜ^=[�|Ì	deV	^SU=_ \]klPSR m!^=_'|X\]nµnµP=dSP=[	_�_T\ W¹PS` { O x VöP=Ë�^=WYÌ�RTPS`'V	n-`TZ�U=fÌ	deVX_]V	USV	R ` ^=dSP
��ahà0Ù �	�	Ú ^=[�|��QÊª�Q�¾Ù � v Ú {bÎ [»_ f�PS`5PuÌ	dSV5_5V	USV	R `5r_ f�PQ[�P=_ x VXdµy�\]`�W¹^S|	P·Z	Ì¾V	n�^Q[	ZlW É�P=dYV	n�é�V5[�PS` { Oªf�P·[�P=_ x VXd=yx \ _Tf³\ [ÑPS^SU=fÑéSVX[�P�\]`jW¹^=\ [	_]^=\T[�PS|$Ì	deV	^SU=_ \]klPSR mØ^=[�|$_ f�P�deVXZ	_]PS`É�P=_ x PSP=[:éSVX[�P�`Á^=dePQ|	P=_]P=dµW \ [�PS|hdePS^SU=_T\]klPSR m {
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PROTOCOLS

Î [Ò_ f	\]`$`5PSU=_ \]VX[�r x P�|	PS`5U=dµ\TÉ�PB_ f�P¡U=f�^=de^SU=_5P=dµ\]`T_T\]U¡n=PS^=_ Z	dePS` V	n_ f�Pjüh��a�r7æ$��acr	t ã æ ë ^=[�|c��tja � deVXZ	_ \ [�q�Ì	deVX_5V	USV	R `hZ�`5PS|c\T[VXZld·`T\TWYZ�R ^=_T\]VX[�` {
A. Fish-�! #"%$'& ()& ")*�+�,'& -/.10�243!$5*�6O�f�P·üÁ��a�deVXZ	_ \T[�qBÌldSVX_]V	USV	R2\5`u^Y|X\TdePSU=_j|lPS`XUSP=[�|	P=[	_jV	n¸_Tf�P ú ��aÌ	deVX_]V	USV	R { O�f�P:\ W ÌldSV	ksP=W»P=[	_�V	nµnµP=deP�|ÒÉ	m�_ f�P:üh��aç\]`$_Tf�^=_ \ _\ WYÌ	deV	klPS`�_ f�P®`5US^SRT^=É	\]R \T_ m�V	n ú ��aÔÉ	mäZ	Ì�|	^=_ \T[�qè[�P=_ x VXd=y\ [�nµVXdµW»^=_ \]VX[¾n=V5d·[�PS^=dµÉ	m$[�V	|	PS`B^=_B^·f	\]q5f�P=d n dePSÓXZ�P=[�U=m$_ f�^=[�_Tf�P
deP=W¹VX_]P0VX[�PS` { Oªf�P¾Z	Ì�|	^=_ \T[�q�Ì	deV	USPS|XZ	deP0`5US^=[�`Ò_ f	deVXZ�q5fÏ_Tf�PZ	Ì�|	^=_5PYW¹PS`5`5^SqlPYdSPSUSP=\]klPS|°n deVXWì_Tf�PY[�P=\]q5f	É�VXZld=\ [�q$[�V	|	PS`$^=[�|
deP=W¹V	klPS`�_Tf�P�P=[	_ d=\]PS`�_Tf�^=_·^=dSP�VXZ	_]`T\]|	P�_ f�P�n \5`Tf�P=mJPB`5USVXÌ�P { ü¸\]q { �\]R R Z�`T_ de^=_5PS`Á^�_ m?Ì	\]US^SRbn \5`Tf�P=mJP·`5USVXÌ�P {

ü¸\]q { � { ü¸\]`Tf�P=mJP·`XUSV5Ì�POªf�P�n \]`Tf�P=mJPÑ`5USVXÌ�P�|	PSn \ [�PS`¾^�`XP=_°V	n [�Vl|	PS`�_Tf�^=_¾US^=[�É�PdSPS^SU=f�PS| x \ _ f	\T[÷^�USPºdµ_]^=\ [Ø[	Z	WYÉ�P=d�V	njf�VXÌ�`�n deVXWÕ_ f�P�USP=[	_ dS^SR[�V	|	PÒÙ þ Ú { O�f�PÒUSP=[	_ dS^SRh[�V	|	PÒUS^=[0`5PSR PSU=_B_Tf�P�ZlÌ�|	^=_5P�W¹PS`5`5^SqlPn deVXWè_Tf�PQ[�Vl|	PS` x \ _Tf¡_ f�PY`¥W¹^SR RTPS`T_jø=V5dYq5\]klP=[�ùN[lZ	W É�P=dYV	nJf�VXÌ�`^=[�|Y|X\5`5`5P=WY\T[�^=_5Pª_Tf�P=W0\ [	_5V�_ f�P¿[�P=_ x VXdµy { Oªf�PªZ	Ì�|	^=_]PªW¹PS`5`5^SqlPS`x \ _ f:q5dePS^=_]P=d�f�VXÌ�USVXZ	[	_]`h^=deP·`5P=[	_Á^=_Á^·RTV x P=d·n dePSÓXZ�P=[�U=m$Ù�� Ú {798;:  #.5()<=- >%$'+?,5@?>1")*�+�,'& -/.50A2 : $5*�6æ$��aÑ\]`hÉ�^S`5PS|�VX[¾`5VXZ	deUSP·deVXZ	_T\ [�qlr x f�P=deP PS^SU=f�Ì�^SU=y�P=_Á_]V�É�P`5P=[	_cUS^=dµdµ\5PS`�_ f�P$n Z�R Rh^S|	|XdSPS`5`�_]VY_Tf�P�|	PS`T_ \T[�^=_T\]VX[:\ [¹\ _]`�f�PS^S|	P=d {�Q^SU=f�[�Vl|	P�^SRTV5[�qÒ_ f�P:Ì�^=_ fÑ_5V x ^=de|	`�_ f�P¾|	PS`T_T\ [�^=_ \]VX[Ï`T\TWYÌ�R mn=V5d x ^=de|	`h_ f�P·Ì�^SU=y�P=_]`h_]VB_ f�P·[�P=Ël_¿f�VXÌ¡\ [�|X\]US^=_5PS|B\ [¡_Tf�P�Ì�^SU=y�P=_f�PS^S|	P=d { t$RTRN[�V	|	PS`·W¹^=\T[	_]^=\ [�^BdSVXZl_5P¡US^SU=f�PSr x f�P=dePB_ f�P=m¾`¥_]VXdeP_Tf�PGdSVXZl_5P¡_ f�P=m�f�^SklP³R PS^=dµ[�PS| { Oªf�PS`5P³P=[	_ dµ\5PS`¹^=deP³USVX[	_ \T[	Z�^SRTR mZ	Ì�|	^=_]PS|	r	^S`¸[�P x dSVXZl_5PS`Á^=dSP·|X\]`5USV	klP=dePS|cÙ�� Ú {æ$��a�\]`¿W¹^S|	P�Z	Ì³V	nJ_ x VuÌ	f�^S`XPS`5ß	dSV5Z	_5Pc|X\]`5USV	klP=dµm�^=[�|jdeVXZ	_]PW»^=\ [	_]P=[�^=[�USP { o¾f�P=[:^�[�V	|	P�f�^S`�|	^=_]^ª_]Vc`5P=[�|	r½\ _Án \Tde`T_ÁU=f�PSU=y�`b\T_]`dSV5Z	_5PjUS^SU=f�Pª_5VY`5PSP¿\]n2\ _Jf�^S`�^�dSVXZl_5P�_5V�_ f�PªdePSÓXZ	\ dePS|Y|lPS`¥_ \ [�^=_T\]VX[ {Î nh^�dSV5Z	_5P�\]`unµVXZ	[�|	r?\T_�Z�`5PS`ª_ f�PhdSV5Z	_5Ph_]VGnµVXd x ^=dS|j_ f�PhÌ�^SU=y�P=_�_]V_Tf�PÑ|	PS`T_T\ [�^=_ \5V5[�r¡V5_Tf�P=d x \5`5P³\ _�\ [	\T_ \]^=_5PS`:_ f�PÒdeVXZ	_]PÑ|X\]`5USV	klP=dµmW»PSU=f�^=[	\5`TW {XÎ [cdeVXZ	_]P·|X\5`5USV	klP=dµmJrX_ f�P·`5VXZ	deUSP�É	deV	^S|	US^S`T_]`Á^NacVXZ	_]PacPSÓXZ�PS`T_�Ì�^SU=y�P=_�_]VÖ\ _]`p[�P=\]q5f	É�VXZldS`5r x f	\]U=f,USV5[	_5^=\ [�`5ß³_ f�P|	PS`T_T\ [�^=_ \5VX[�`�\]|	r¿`5VXZldSUSP$^S|	|XdePS`5`cø=V x [Ø^S|	|XdePS`5`5ùµr¿^=[�|¹^jZ	[	\]ÓXZ�PÎ æ { �Q^SU=f¾[�V	|	P dePSUSP=\]k5\T[�q¡_Tf	\]`BdeVXZ	_]P dSPSÓXZ�PS`T_$U=f�PSU=y�`u\ _5`GV x [dSV5Z	_5PYUS^SU=f�PYnµVXdY^�deVXZ	_]P�_]Vu_Tf�P�dePSÓXZ	\ dePS|¡|lPS`¥_ \ [�^=_T\]VX[ {?Î n¸\T_Q|	V	PS`[�VX_�yl[�V x V	nÁ^=[lmYdeVXZ	_]PS`�_]VQ_Tf�P�|	PS`T_ \T[�^=_T\]VX[�r�\ _·^=Ì	Ì�Pº[�|	`�\ _]`·V x [^S|	|XdePS`5`j_]V$_ f�P�dSV5Z	_5P�dePSUSVXde|�V	n¿_Tf�PBdeVXZ	_]PBdSPSÓXZ�PS`¥_�Ì�^SU=y�P=_Y^=[�|É	deV	^S|	US^S`T_5`b_Tf�PQÓXZ�P=dµmj_5Vh\ _5`ÁVXZ	_]qlVX\T[�q�R \T[ly�` {OjVBR \TWY\ _7_Tf�P�[	Z	WYÉ�P=d�VlnsdeVXZ	_5PNdePSÓXZ�PS`T_7Ì	deVXÌ�^Sql^=_]PS|	rsPS^SU=fu[�V	|	PVX[�R m�nµVXd x ^=dS|	`ª_ f�P�deVXZ	_]P�dePSÓXZ�PS`T_�\]n¸\ _Q^SR dSPS^S|XmYf�^S`�[�VX_Q`5PSP=[$_ f�PÌ�^SU=y�P=_Á^=[�|h\ _5`Á^S|	|XdePS`X`Á|	V	PS`b[�VX_Á^=Ì	Ì�PS^=d�\ [�_Tf�P�deVXZ	_]P�dePSUSVXde|�Ù�� Ú {t�deVXZ	_5PÁdeP=Ì�R mY\]`·qlP=[�P=dS^=_]PS| x f�P=[$_ f�PÁdeVXZ	_5PÁdePSÓXZ�PS`T_�dePS^SU=f�PS`_Tf�P°|	PS`T_T\ [�^=_ \5VX[-VXd°^�[�V	|	P x \T_ fÏ^=[�Z	[�P=ËlÌ	\ dSPS|�dSVXZl_5P�_]VÒ_ f�P|	PS`T_T\ [�^=_ \5VX[Ò\T[³\ _]`udeVXZ	_]P:US^SU=f�P:ø \T[³_ f	\]`$US^S`XPc_ f�PcdeVXZ	_]Pc_]V$_ f�P|	PS`T_T\ [�^=_ \5VX[G\]`j^=Ì	Ì�P=[�|	PS|u_5Vu_ f�P�deVXZ	_5P�dePSUSVXde|	ù { Oªf�P�deVXZ	_]P�deP=Ì�R mUS^=[÷É�PÑ`5P=[	_�É�^SU=y�_5V�_Tf�PÑ`5VXZ	deUSPÒ\T['VX[�PÑV	n�_ x V x ^=mJ`5ß Î n`Tm?W W¹P=_ d=\]UjR \ [	y�`�^=dSPQ`TZ	Ì	Ì�VXdµ_]PS|	r½_ f�Pª[�Vl|	PjUS^=[cdePSklP=de`XP�_ f�PªdeVXZ	_]P\T[�_Tf�P$deVXZ	_]P$dePSUSVXde| {uã _ f�P=d x \]`XPSrª\]n$`Tm?WYW¹P=_ d=\]UÒR \T[	y�`�^=deP�[�VX_
s
Z	Ì	Ì�VXdµ_5PS|lrJ_ f�P=[Ò_Tf�P�dePS`TÌ�VX[�|5\T[�q [�Vl|	P�\ [	\ _ \5^=_]PS`·\T_]` V x [�deVXZ	_]P|X\5`5USV	ksP=d=m³Ì	deV	USPS|XZldSP�^=[�|�Ì	\5qlq5m�É�^SU=y°_Tf�P deVXZ	_]P deP=Ì�R mÑVX[¾\T_]`dSV5Z	_5P�dePSÓXZ�PS`T_b_]V x ^=de|	`b_Tf�P·`5VXZ	deUSP�[�Vl|	PQÙ�� Ú {
acVXZl_5P·W¹^=\T[	_]P=[�^=[�USP·\]`B^SU=f	\]PSklPS|BÉ	m�qlP=[�P=de^=_T\ [�qua�VXZ	_5PB��d=deVXd

^=[�|ctGU=yl[�V x R PS|	qlP=W¹P=[	_]`cø t$g�Cu`5ù { acVXZ	_]P P=d=deVXde`B^=dSP qlP=[�P=de^=_]PS|
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x f�P=[¾^·[�V	|	P |	P=_]P�U=_]`B^Yn=^=_]^SR¿P=dµdeVXdY^=_ª\T_]`u|	^=_5^YR \T[ly°R ^=mJP=d { �Q^SU=f[�Vl|	PhdePSUSP=\]k5\T[�q·_ f�PÁdSV5Z	_5PBP=dµdSV5dÁdeP=W»VlklPS`�_ f�P¿[�V	|	Puø f�V5Ì�ù x f�P=dSP_ f�PYP=dµdSVXd�f�^S`uV	USU=Z	dµdSPS|¡^=[�|¡^SR R7_ f�P�dSVXZl_5PS`jUSVX[	_]^=\T[	\ [�qj_ f�^=_ªf�VXÌ
n deVXWÕ\T_]`�deVXZ	_5P�US^SU=f�P { t$g�Cu`�^=dSP�Z�`XPS|�_5V�klP=dµ\]n mÒ_Tf�P»USVXdµdePSU=_VXÌ�P=dS^=_ \]VX[³Vln¸_ f�P�deVXZ	_]P�R \ [	y�` { O�f	\]`ª\ [�USR Z�|	PS`�_ f�PÁÌ�^S`5`T\5klPÁt$g�Cu`
x f�P=dePuPS^SU=fY[�V	|	PjUS^=[Yf�PS^=d�_ f�Pª[�P=Ël_¸f�VXÌ:nµVXd x ^=de|X\ [�q�_ f�P�Ì�^SU=y�P=_^SR VX[�qÁ_Tf�P�deVXZ	_]P {
� 8������ +�> +�. -

� "1< (). ��: -�� & ().'>1"
	 "1>1& +;@�2 ����: 	#6t ã æ ë \5`·É�^S`5PS|�VX[�æ$��æ ë ^=[�| æ$��a {bÎ _�Z�`5PS`�_ f�Puf�VXÌ -by-f�V5Ì¾dSVXZl_T\ [�qlr·`5PSÓXZ�P=[�USPY[	Z	WYÉ�P=de`¡^=[�|¡Ì�P=dµ\5V	|X\]UYÉ�PS^SUSVX[�`Gn deVXWæ$��æ ë x f	\5R PèZ�`T\T[�qö`T\ WY\5R ^=dÏdeVXZ	_]Pì|X\5`5USV	klP=dµm!^=[�|çdeVXZ	_5PW¹^=\ [	_5P=[�^º[�USP¡USV5[�USP=Ì	_Y^S`�\ [¹æG��aèÙ�� Ú { ÊuV x PSklP=der7Z	[�R \ y�PjæG��a�rt ã æ ë Z�`XPS`ÁdeVXZ	_ \T[�qB_]^=É�R PS`�øµVX[�P·Ì�P=dc|	PS`T_T\ [�^=_ \5VX[�ùN_]V¡`¥_]VXdeP�_Tf�PdeVXZ	_]PS`¿\T_ªf�^S`B^SR dePS^S|Xm�RTPS^=dµ[�PS|	r�^=[�|B\ _ªZ�`5PS`ªf�VXÌ
-by-
f�VXÌGdeVXZ	_ \T[�qde^=_ f�P=d�_ f�^=[:`5VXZldSUSP�deVXZ	_ \T[�q {

Î [$t ã æ ë r x f�P=[Ò^Á[�V	|	PÁf�^S`·|	^=_5^Á_]V$`5P=[�|lr�\T_�U=f�PSU=y�`Qn \ de`¥_N_5V`5PSP�\5ns\T_bf�^S`h^·kl^SR \]|ÁdSVXZl_5PN_5VÁ_ f�P·|	PS`T_ \ [�^=_T\]VX[ {5Î nN^NdeVXZ	_5P�P=Ël\]`T_5`5r5\ _Z�`5PS`�_Tf�P¾yl[�V x [èdeVXZ	_]P�_]Vè`5P=[�|Ñ_Tf�P�|	^=_5^¾_5VÑ_ f�P�dePSÓXZ	\ dSPS||	PS`T_ \ [�^=_T\]VX[ {Jã _ f�P=d x \]`5P�\ _�\ [	\ _T\]^=_]PS`�_ f�PÁdSVXZl_5PÁdePSUSV	klP=d=mcÌ	deV	USPS`5` {Î [cdSV5Z	_5P·|X\]`5USV	klP=d=m¸rX_Tf�P·`5VXZ	deUSP�[�Vl|	P�É	deV	^S|	US^S`T_]`h^�deVXZ	_5P�dePSÓXZ�PS`T__]V$\ _5`Q[�P=\]q5f	É�VXZ	de` { O�f�P�[�P=\]q5f	É�VXZ	de`�^SRT`5V$É	deV	^S|	US^S`T_·_Tf	\]`QdeVXZ	_5PdePSÓXZ�PS`T_J_ f	deVXZ�q5fY_ f�P=\TdQVXZ	_]qlVX\T[�qYR \ [	y�`N_]V�_Tf�P=\ dª[�P=\]q5f	É�V5Z	dS` { O�f	\]`Ì	deV	USPS`5`ÁUSVX[	_T\ [	Z�PS`7Z	[	_ \5R7^NdeVXZ	_]P�dePSÓXZ�PS`T_7dePS^SU=f�PS`b_ f�P�|	PS`T_T\ [�^=_ \5VX[[�Vl|	PèVXdÖ^=[ç\ [	_]P=d=W¹PS|X\]^=_5P�[�V	|	P�_Tf�^=_°f�^S`0^ÑdeVXZ	_]P�_5V0_Tf�P|	PS`T_ \ [�^=_T\]VX[ { �Q^SU=f�[�V	|	PÖW¹^=\T[	_]^=\ [�`ì^Õ`5PSÓXZ�P=[�USPê[	Z	WYÉ�P=derÉ	deV	^S|	US^S`T_ Î æìø x f	\]U=f�\]`·\ [�U=deP=W¹P=[	_5PS|»nµVXd$PSklP=dµm�dSVXZl_5PudePSÓXZ�PS`T_qlP=[�P=de^=_]PS|	ù { O�f�P¹`5PSÓXZ�P=[�USPY[	Z	WYÉ�P=dc\5`uZ�`5PS|¡_]V°|	P=_]P=d=WY\ [�Pc_Tf�Pn dePS`Tf�PS`T_�deVXZ	_]Pu_5V»^G|	PS`T_ \T[�^=_ \]VX[�^=[�| _ f�PuÉldSV	^S|lUS^S`¥_ Î æ-\]`�Z�`XPS|x \ _Tf¡_ f�P�[�V	|	P Î à�^S|	|5dSPS`5`¿_5VGqlP=[�Pºde^=_]Pc^�Z	[l\5ÓXZ�P�deVXZ	_]P�dePSÓXZ�PS`T_ {O�f�P�`5PSÓXZ�P=[�USP¹[	ZlW É�P=der�É	deV	^S|	US^S`T_ Î æ,^=[�|³_Tf�P¹W¹V	`T_$dePSUSP=[	_`5PSÓXZ�P=[�USP�[	Z	WYÉ�P=dQVln	_ f�Pj|	PS`T_ \ [�^=_T\]VX[:^=dSPQ^=Ì	Ì�P=[�|	PS|�_]V�_Tf�P�deVXZ	_5P
dePSÓXZ�PS`T_bÌ�^SU=yNPº_]`�

Oªf�P$\ [	_5P=dµW¹PS|X\]^=_5P$[�Vl|	PS` x \ _Tf0^=[÷^S|	|XdePS`5`c_]V:_ f�P�dePSÓXZ	\ dSPS||	PS`T_ \ [�^=_T\]VX[äUS^=[®VX[�R m'`5P=[�|I^°deVXZ	_5P³dSP=Ì�R m�\5nG_ f�P�`5PSÓXZ�P=[�U�P[	ZlW É�P=du^S`5`5V	U=\5^=_]PS| x \ _ f$_ f�PÁdSPSÓ5Z	\TdePS|QdeVXZ	_]PÁ\]`·q5dePS^=_]P=duVXdjPSÓXZ�^SR_]VB_Tf�P `5PSÓXZ�P=[�USP�[	Z	WYÉ�P=d�\T[¡_ f�P�deVXZ	_5P�dePSÓXZ�PS`T_ { �Q^SU=fG[�V	|	P�_ f�^=_nµVXd x ^=de|	`Q_ f�P�deVXZ	_5P�dePSÓXZ�PS`T_ U=dSPS^=_]PS` ^BdSPSklP=de`5PBdeVXZ	_]P�nµVXdu\ _5`5PSR nÉ�^SU=yc_]V·_ f�Pj`5VXZ	deUSP¿[�Vl|	P { o¾f�P=[c_Tf�PQ|	PS`T_ \T[�^=_ \]VX[:VXdQ^�[�V	|	P x \ _Tf_ f�P¿dSPSÓ5Z	\TdePS| |	PS`T_T\ [�^=_ \5V5[�\]`�dePS^SU=f�PS|	r7^ÁdeVXZ	_]PÁdeP=Ì�R m�\5`�qlP=[�P=de^=_5PS|

x f	\]U=f-USVX[	_]^=\T[�` _ f�P¡[	ZlW É�P=d³V	nuf�VXÌ�`�dePSÓXZ	\ dePS|»_]V»dePS^SU=f�_Tf�P|	PS`T_ \ [�^=_T\]VX[»^=[�|·_Tf�P¿W¹V	`T_JdePSUSP=[	_�`5PSÓXZ�P=[�USPª[	Z	WYÉ�P=dj`5PSP=[YÉ	mB_Tf�P[�Vl|	PQqlP=[�P=de^=_ \T[�qh_ f�P�deP=Ì�R m$Ù � ý Ú {
Î [�t ã æ ë deVXZ	_]P�dePSÓXZ�PS`T_°^=deP»W»^=\ [	_]^=\T[�PS|¾É	mÏP=Ë�U=f�^=[�q5\T[�q� f�PSR R V���W¹P�`5`5^SqlPS` x \T_ f�\ [	_]P=d=W¹PS|X\]^=_5P�[�V	|	PS` { ühV5d�P=Ë�^=WYÌ�R PSrj^[�Vl|	PQ_ f�^=_u|	V	PS`h[�VX_ÁdePSUSP=\5ksP·_ f	dePSP USV5[�`5PSU=Z	_T\]klP�f�PSR RTVBW¹PS`5`5^SqlPS`n deVXWèVX[�P�V	ns\ _]`b[�P=\]q5f	É�VXZ	de`5r x \5R R7^S`5`TZ	W¹P�_ f�^=_7\ _7[�VBRTV5[�qlP=dNf�^S`¿^USVX[l[�PSU=_T\]VX[ x \ _ f$_ f�^=_NÌ�^=d=_ \]U=Z�RT^=d¿[�P=\]q5f	É�VXZ	d {SÎ _ x \5R Rs_ f�P=[»`5P=[�|�^deVXZ	_]P¿dSP=Ì�R m x \ _ f�^=[Y\ [�n \T[	\ _]P¿W¹P=_ d=\]Uª_5V�\ _5`JZ	Ì�`T_TdePS^=W�[�P=\5q5f	É�VXZ	de`_]Vh\T[�nµVXdµWp_ f�P=WêV	ns_Tf�P�É	deVXy�P=[�R \ [	y¡Ù � ý Ú {: 8�� +�>�(�&/- +�. � - � " � *9+�,'& - .50��92 ��� *��;6��tua0\T[l_TdeV	|XZ�USPS`�^B[�P x W»P=_ f�V	|�V	n¿deVXZ	_ \T[�q x f	\]U=f�^=\TW¹`·_5VdePS|XZ�USP�_Tf�P�deVXZ	_ \T[�q'V	klP=dµf�PS^S|÷\T[ç_ f�P�_ dS^S|5\T_ \]VX[�^SR�nµRTV	Vl|X\T[�q^SR qlVXdµ\ _Tf	W É	m×Z�`T\T[�q�R V	US^=_T\]VX[ \ [�n=V5d=W¹^=_ \5VX[ { Oªf�P-Ì	deVX_]V	USV	R^S`5`TZ	W¹PS`Q_Tf�^=_ PS^SU=fÒ[�V	|	P�yl[�V x `Q\ _5`�R V	US^=_T\]VX[Ò_ f	deVXZ�q5f�^ ú àh� {O x VÏ|X\5nµnµP=deP=[	_�`5U=f�P=W¹PS`Ñ^=dSP°Ì	deVXÌ�V	`5PS|Ñ\ [ìÙ � þ Ú { Oªf�PS`XPp^=dePdePSnµP=d=dePS|�_]V¾^S`B��tjaì`5U=f�P=W¹P � ø ��tja � ùY^=[�|���tuaä`5U=f�P=W»P¹vø ��tjacvlù { Oªf�P³\]|	PS^³É�P=f	\ [�|���tua � \]`:_Tf�^=_:\]n�deVXZ	_]PÒdePSÓXZ�PS`T_Ì�^SU=y�P=_]`�US^=[�VX[�R m¡É�P�`5PSP=[�É	m$_ f�PQ[�V	|	PS`h\ [�_ f�P k5\5U=\ [	\ _TmÒV	nN_Tf�P|	PS`T_ \ [�^=_T\]VX[�rl_ f�P=[³`T\]q5[	\5n \]US^=[	_j^=W¹VXZ	[	_QV	nJdeVXZ	_ \ [�q$V	klP=d=f�PS^S|¡US^=[

É�PÁdePS|XZ�USPS|·\ [ _Tf�P¿[�P=_ x VXdµy¹Ù � þ Ú {SÎ [�_ f	\]`·`5U=f�P=W¹PSrS_ x V |X\]nµn=P=deP=[	_éSVX[�PS`�^=deP¾|	PSn \T[�PS|	ß ��ËlÌ�PSU=_5PS|�éSVX[�P¾^=[�|�a�PSÓXZ�PS`T_¹éSVX[�P { O�f�PP=ËlÌ�PSU=_]PS|»éSV5[�PjdSPSnµP=de`�_]VY_ f�PjÌ�V	`T\T_ \]VX[�V	n�_ f�P�|	PS`T_ \T[�^=_ \]VX[:[�V	|	P|	P=_5P=dµWY\ [�PS|¡É	m�_ f�P¹`XV5Z	dSUSPY[�V	|	P¹^=_G^¹q5\]klP=[°_ \TW¹PY_
0
r�^=[�|¡_ f�PdSPSÓ5Z�PS`T_¡éSVX[�P dePSnµP=de`�_]V�_ f�P»^=dePS^ \T[ x f	\]U=f¾_Tf�P¹|	PS`T_T\ [�^=_ \5VX[°\]`P=ËlÌ�PSU=_]PS|³_5VÑR \]P�^Sn _5P=d°`5VXW¹P¾PSR ^=Ì�`5PS|Ò_ \TW¹P�_

1 { �$VX_]P�_Tf�^=_ _ f�PdSPSÓ5Z�PS`T_¡éSVX[�P \]`¡US^SR UºZ�RT^=_]PS|¾n dSV5WÕ_ f�P»^SklP=de^SqlP»`TÌ�PSPS|¾V	nYPS^SU=f[�V	|	Pj^=[�|�_Tf�Pª_ \TW¹PuPSR ^=Ì�`5PS|Y`T\T[�USPª_ f�PuR ^S`T_Jyl[�V x [¹RTVlUS^=_T\]VX[¹n=V5dj^q5\5ksP=[�|	PS`T_ \T[�^=_T\]VX[ x ^S`ØdSPSUSVXde|	PS| { ü¸\5q5ZldSPèv-\]R R Z�`¥_ de^=_5PS`÷^=[
example

V	nl_ f�P·PºËsÌ�PSU=_5PS|�éSVX[�P·^=[�|h_Tf�P�dePSÓXZ�PS`T_ÁéSVX[�P {

ü¸\]q { v { ��ËlÌ�PSU=_5PS|�éSVX[�PS`Á^=[�|�dePSÓXZ�PS`T_¿éSVX[�P�\ [���tja � {
Î [Y��tua � r x f�P=[¹^�[�V	|	P�\ [	\T_ \]^=_5PS`bdSVXZl_5P·|X\]`XUSVlklP=d=mJr5\T_b\ [�USR Z�|	PS`_Tf�P¡dSPSÓXZ�PS`¥_»éSVX[�P¡\T[Ñ_ f�P�deVXZ	_]P¡dePSÓXZ�PS`T_YW»PS`5`5^SqlP { Oªf�P¡deVXZ	_]PdSPSÓ5Z�PS`T_B\]`B_Tf�P=[pn=R V	V	|	PS|¡\ [°_ f�P¹`5^=W»P x ^=m�^S`GVX_Tf�P=d¹nµR V	V	|X\ [�q^SRTqlV5d=\ _ f	W»`°`¥Z�U=f'^S`�æ$��aÛøµ|	PS`5U=dµ\ É�PS|0PS^=deR \]P=deùµrjf�V x PSklP=d¹_ f�PdSV5Z	_5PQdePSÓXZ�PS`T_ÁÌ�^�U=yNP=_5`BUS^=[¾VX[�R mG_ de^SklPSRb_ f	deVXZ�q5f�_ f�P·[�V	|	PS`Á_Tf�^=_^=dSPh\ [$_Tf�PhdePSÓXZ�PS`T_QéSVX[�P�øµVX_ f�P=dÁ[�V	|	PS`·`T\ W Ì�R m:|X\]`XUS^=de|Q_ f�PhdeVXZ	_]PdSPSÓ5Z�PS`T_5ù { o¾f�P=[�_ f�P�|	PS`T_T\ [�^=_ \5VX[¾\5`�dePS^SU=f�PS|:\ _�`5P=[�|	`�^�deVXZ	_]PdSP=Ì�R m�\ ['^�`T\TWY\]RT^=d x ^=mè^S`�_ f�P�VX_ f�P=d�nµRTV	Vl|X\T[�qp^SRTqlV5d=\ _ f	W»` {ÊuV x PSklP=dN\ _¿^SR `5Vh\ [�USR Z�|	PS`b\ _]`ÁU=Z	dµdeP=[	_¿R V	US^=_T\]VX[B\T[u_ f�PNdeVXZ	_]PNdeP=Ì�R m
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MODELOªf�P ú RTV5��V	��\ W ��\ WYZ�RT^=_ \]VX[¹Ì�^SU=y�^SqlP x ^S`�Z�`5PS|Y_]VYÌ�P=den=VXdµW_Tf�P�`T\TWYZ�R ^=_T\]VX[�`°Ù � w Ú { ú R VX��V	��\ WÛ\]`°^�`5US^SRT^=É�RTP�`T\ WYZ�RT^=_ \]VX[P=[�k5\ dSVX[lW»P=[	_è|	PS`T\5q5[�PS|'_]V�`T\TWYZ�R ^=_5P®R ^=dSqlPI[�P=_ x V5d=y�` { O�f�P`T\TWYZ�R ^=_T\]VX[÷W¹V	|	PSR `¾^�[�P=_ x VXdµyÖV	n»w 
 r ��
�
 ^=[�|0v 
�
 [�V	|	PS`W \]q5de^=_ \T[�q¾\T['^ ��
�
�
 W,Ë ��
�
�
 Wâ^=[�|0^Ñý 
�
�
 W,Ëêý 
�
�
 WÉ�VXZ	[�|	^=dµm { t×O x V -a�^=m0Ù � � Ú Ì	dSV5Ì�^Sql^=_T\]VX[IU=f�^=de^SU=_]P=dµ\5`T_ \5U x ^S`Z�`5PS|Gn=VXdh_ f�P�Ì	deVXÌ�^Sqs^=_T\]VX[GW»Vl|	PSR { Oªf�P�Ì�V x P=d�de^=[�qlP x ^S`j`5P=_�_]V� w { 
 |X�hW x \T_ f:^=[	_5P=[l[�^ªf�P=\]q5f	_hVln � { wXWêø x f	\]U=f�USVXdµdSPS`TÌ�VX[�|	`¸_]V^�_Tde^=[�`TWY\5`5`T\]VX[ÑV	nBý����XW®Z	[�|	P=dB_Tf�P�O x V -de^=m¹W¹V	|	PSRTùB^=[�|�_ f�P

data-
de^=_]P x ^S`�`XP=_Á_]V¹v5�»É��5`h_]V�USVXW Ì�R m x \T_ f�_Tf�P Î �)��� � 
 v { �	�dS^S|5\5VY\ [	_]P=dSnµ^SUSP�`TÌ�PSU=\5n \]US^=_T\]VX[�Ù � � Ú { O�f�P$US^=Ìl_TZ	deP�^Snµn=PSU=_Bn=V5dQ_ f�PdS^S|5\5V¹W¹V	|	PSR x ^S`:^SRT`5V¹_]^=y�P=[Ø\ [	_5V¾^SUSUSVXZ	[	_ { tçdS^=[�|	VXW x ^=m -Ì�VX\ [	_³W¹VXÉ	\5R \ _Tm-W»Vl|	PSR x ^S`ÒZ�`5PS| x \T_ fê_ f�P�[�V	|	PØW¹VXÉ	\]R \T_ mdS^=[�q5\T[�qGn deVXW 
 _]V¡v 
 W��5` { Oªf�P�Ì�^=Z�`5P�_T\ W¹P x ^S`uks^=d=\]PS|Gn deVXW 
_5V � � 
�
 `5PSUSVX[�|	`Á^=[�| �?
 Ì�V5\T[	_]` x P=deP�Z�`5PS|BnµVXdN_ f�P·U=f�V	`5P=[Bde^=[�qlPV	nNÌ�^=Z�`XP�_ \TW¹PS`¿_5V¡USR PS^=deR m�\ [�|X\]US^=_5P�_ f�P PSnµnµPSU=_uV	nJf	\]q5f°^=[�|GRTV xW»V5É	\5R \ _Tm { Oªf�P�`T\TWYZ�R ^=_T\]VX[ x ^S`ªde^=[�n=VXd � � 
�
 `5PSUSVX[�|	`·nµVXdBPSklP=dµm|X\5nµnµP=deP=[	_�kl^SR Z�P�V	nÁÌ�^=Z�`5P�_ \TW¹P�^=[�|ÒPS^SU=f�kl^SR Z�P x ^S` ^SklP=de^SqlPS|V	klP=dÑP=\]q5f	_�|X\5nµnµP=deP=[	_:\T[�|lP=Ì�P=[�|	P=[	_¾`T\TWYZ�R ^=_ \5VX[0d=Zl[�`:Z�`T\T[�q0^|X\5nµnµP=deP=[	_Á`5PSPS| {g�VX[�`¥_]^=[	_$�h\T_$ac^=_]P�øµgJ�hacù�_ de^Sn=n \]U�V	n ��
 ^=[�|Ñý 
 de^=[�|	VXW`5VXZ	deUSPS` x ^S`NZ�`5PS|YnµVXdjVXZ	d·`T\TWYZ�R ^=_T\]VX[ { o�P�Z�`5PS|�Ì�^SU=y�P=_h`T\]éSPS`�V	n�Xþ»^=[�|�w � vX��m?_]PS`�\ [»|X\]n=nµP=deP=[	_�`5USP=[�^=dµ\]V	`·^=[�| PS^SU=f»USR \]P=[	_ �5`5P=deklP=d`5PS`X`T\]VX[ x ^S`Á`5P=_b_]VcR ^S`T_ÁnµVXd�_ f�PQ|5Z	dS^=_ \]VX[:Vlnl_ f�PQ`T\ W Z�RT^=_ \5V5[ {
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METRICSOjV¡PSkl^SR Z�^=_5P�_ f�P�Ì�P=dSnµVXdµW¹^=[�USPYVln�PS^SU=fGdeVXZ	_T\ [�qjÌ	deVX_]V	USV	RTr?_Tf�PnµV	R RTV x \ [�qÁW»P=_ dµ\5US` x P=deP�Z�`5PS|	ß

• �������
	���
�	�� � ��	���������� ��� ßlOªf�PÁde^=_T\]V�V	nb_ f�PÁ[	Z	WYÉ�P=dBV	n¿|	^=_5^Ì�^SU=y�P=_]`I`5P=[	_ØÉ	mÖ_ f�Pê`5VXZ	deUSPè^=[�|-_ f�Pè|	^=_5^ÑÌ�^SU=y�P=_]`dePSUSP=\5klPS|hÉ	mj_Tf�P·|	PS`T_ \T[�^=_ \]VX[ {
• � ����������� ��	�
����� �� � !�"$#%���&
 ß�O�f�PÏdS^=_ \]VÜVlnÑdeVXZ	_ \T[�q

ov
P=dµf�PS^S|ÒÌ�^SU=y�P=_»`5P=[	_»nµVXd°PS^SU=fÏ|	^=_]^�Ì�^SU=y�P=_Y_Tf�^=_ x ^S``TZ�USUSPS`5`5n Z�R R mu_ de^=[�`TW \ _ _5PS| {Oªf�P�n \Tde`T_BÌ�P=den=VXdµW¹^=[�USP�W¹P=_Tdµ\]US`�\5`�Z�`5PS|:_]V:\ [�klPS`T_T\]ql^=_]P�_Tf�P^=É	\]R \T_ m×Vln¹_Tf�PØdeVXZ	_T\ [�q�Ì	deVX_5VlU�VlRG_5Vp_Tde^=[�`TWY\ _�|	^=_5^ØÌ�^SU=y�P=_]`É�P=_ x PSP=[ _ f�Pj`5VXZ	deUSPu^=[�|�_ f�Pj|	PS`T_ \ [�^=_T\]VX[:nµVXdQ|X\]nµn=P=deP=[	_hkl^SR Z�PS`hV	n

paus
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