
APPENDIX 1.1.1

G. Ferrari, U. Montanari, and M. Pistore. Minimiz-
ing transition systems for name-passing calculi: A co-
algbraic formulation. In Proc. FOSSACS'02, volume
2303 of LNCS. Springer Verlag, 2002.

9



.

10



� ���������	�
������
��������������	��������� ��!"�#�%$&�'�)(*���+!
,-�.���������0/1��2	3
4�2��6587 /9�.:;��2	�<!>=������	3@?��<�A�B4�2	�C���	����D

ECFHG&IKJMLNFPOQFSRKT�UVUVGQUWFYX[ZN\"OQ]_^�]QIa`bG&IKGQUWFYX[ZKGQIKcd^eG&Ubf	]hgAFHij`V]QUVT�k
ljmonqpsr	tvujnxw.yVz&uj{>|6nK}~zQ�H{�tjw�r�ujnq��rQ�6��z6nq��yVtj�vn�u��r�|6n;�Snx�jr

�W}~�A����}~���6���a�;tjybz�uj{

�����b�b�	�s���[�C� y�r[|a|&tjyb�v�.uj�ay_pQtj{[�a qybw){��
w.nxz6nqw.nx¡Vnxz6¢£ xr��¤yV x qy�|¥uvt¦r�za�vn�ujnq{[z
�¨§Q�¨ujybw.�A�H{�t�zar�w.y©psr��v�vnqza¢���r� q�bª6 qnY« � y©�v�a{�¬­�6{�¬�uj�6y"�V{��®r� q¢[yV�6t¦r�nq�"�H{�tjw>ª6�
 xr�ujnq{�zh{��Sr�ª6uj{�w�r�u¦r"¬An�uj�hzar�w.nqza¢>|6n�tjyb�Wuj q§<�vª6¢[¢[yV�¨uj��r�z�yV¯Nyb�Wujnx�[yow.nqzanqw.nq¡�r��
ujnq{[z'r� q¢�{�tjn�uj�aw-¬A�6nq�W��tjy�|6ª6�byb��uj�6y�z&ªaw>�¤yVt {��°�¨u¦r�ujyb��uj{"�¤y�r�zsr� q§Q¡byb|<nqz�uj�ay
��yWtjnq±a��r�ujnq{�zh{��SpQtj{[p¤yVtvujnqyb���H{�t�zar�w.y²psr��v�vnqz6¢.p6tj{��byb�v�³��r� x�Vªa qn´«

µ ¶a·³¸¤¹Nº©»>¼"½°¸N¾jº³·

¿ L¤`V]QÀ_G�`VFPf.ÀhT�`WÁN]¤cNi"ÂY]QU
Ã6T�UVFxÂYÄsFPINOhÅKINFM`WT�ij`bG�`VT�G&L¤`V]QÀ_G�`bG_ÁKG�ÃQT�Æ°T�T�Iei¦ÁK]�Ç²T[c�`V]�Æ°T
i¦LNUVÈNUVFPiWFPINOQJPÄ�T	ÉÊT�f	`WFPÃQT<Ë Ì�Í¨Î&ÏvIKcNT�T�cSZ&ÅKINFM`WT>ij`bG�`WT"ÃQT�UVFMÅ;f�G&`WFP]QI'`WT�fbÁKINFPÐaLNT[i�ÁKG�Ã6T©T�I�Ñj]�Ä6T�c
i¦LNÆ;ij`bG&Ia`WFHG&J©G&I;cÒOQUV]�Ç©FPINOÓLKiWTd]�Ã6T�U<`WÁNT�JHGQi¦`�Ä6T�G&Ubi�Î�RK]QU�FMIKi¦`VGQIKf	T�iWT�ÃQT�UVGQJ�f�]QÀhÀ<LNÔ
INFPf�G�`VFM]6IÓÈNUV]&`W]¤f�]QJHi"G&I;cÓÁKGQUVc¤ÇoG&UVT�iWÄsi¦`WT�À_i"]QÂ³f	]QI;i¦FHc¤T�UbG&ÆKJMT<f�]QÀhÈNJPT	Õ¤FM`jÄ£Á;G�ÃQT<Æ°T�T�I
ÂY]QUVÀhGQJMFPÖ�T[c�G&IKcÓÈNUW]�Ã6T�c�f�]QUVUWT[f�`"ÆsÄ£T	Õ¤ÈNJP]QFM`WFPINO�ÅKIKFx`VT�i¦`VG&`WT<Ã6T�UVFxÅ°f�G�`VFM]6I£`WT�fbÁKINFPÐaLNT[i�Î
×sFMI;f	T©`VÁNT"i¦`VG�`VT
i¦È;GQf	T©FHiAi¦`WFPJMJ;ÃQT�UWÄ'JPGQUWO6T²ÂY]6UAÀ_G&IsÄ'cNT�iWFMO6IKi�ZQÀ<LKfbÁhUVT�iWT�G&UbfbÁ�ÁKGQi�Æ°T�T�I
c¤T�Ã6]&`WT[cØ`V]ÓÅKIKcÙ`WT[fbÁNINFHÐaLNT�i'`W]¥f	]6À<ÆKG&`�i¦`VG&`WT£T	Õ¤ÈNJP]6iWFM]6ISÎ³Ú�Û	Ü_Ý�Þ;ß®à�á�Ü'à´Þ;à´Ü'àMâ[Ý�ß~à�ã�Þ
Ëxä[åNZ¦æ&ÍKFPi²G�UVG&`WÁNT�UAOQT�INT�UbG&Js`VT�fbÁNIKFPÐaLNT
Ç©ÁKFPfbÁ_UVT�c¤L;f	T�i�`WÁNT
IsLNÀ'Æ;T�UA]&ÂSi¦`VG&`WT�i�`W]�Æ°T"G&INÔ
G&JPÄaÖ�T�chÆsÄ�ÈNUW]¤c¤L;f	FPINO�G.ÀhFMIKFMÀ_G&J°G&L¤`V]QÀ_G�`V]QIh`VÁKG�`³FHiAT[ÐaLNFMÃ�GQJMT�I6`³`W].`VÁNT"]6UWFPOQFPIKG&J¤]6INTQÎ
ç ÁNT
ÀhFMIKFMÀ_G&JÊG&LN`W]QÀ_G&`W]QIhFHiAFHi³FPIKc¤FHi¦`WFPINOQLNFHiWÁKG&ÆNJPT©ÂYUV]QÀè`WÁNT"]QUVFMO6FMIKGQJKiWÄsi¦`WT�ÀèÇ©FM`WÁ�UWT�Ô
i¦È°T�f	`©`W]h`WÁKT�i¦T�`
]&Â�ÈNUW]6È;T�U¦`VFMT[i©i¦È°T�f�FxÅ;T�c£FMI�À_G&IsÄ�JP]QO6FPf�G&J�iWÄsi¦`WT�À_i�éYT6Î O;ÎNêÊÔ¨f�G&JHf	LNJPLKibë
ÆNL¤`'T[GQiWFMT�U�`V]eÁKGQIKc¤JPTdc¤LNT�`W]ÓFM`Vi'È°]6iVi¦FPÆNJPÄìÀ'LKfbÁÒiWÀhGQJMJPT�U�i¦FPÖ�TìË í&Í~Î ç ÁNT�È°]6iViWFMÆNFPJPFx`jÄ
]&Â�O6T�INT�UVG&`WFPINOhG<ÀhFPINFMÀ_GQJ i¦Ä¤i¦`WT�ÀîÈNUW]�ÃsFHc¤T�i²ÂYLNUW`WÁKT�U
GQcNÃ�GQIa`VG&O6T�i�ÎaR�FPUVi¦`�Zs`VÁNT.ÀhFMIKFMÀ_G&J
G&L¤`V]QÀ_G�`V]QIØf�GQIØÆ;TdT	Õ¤ÈNJP]QFM`WT�cì`V]ÓÃQT�UWFMÂYÄ8cNFxÉÊT�UVT�Ia`'ÈKUW]6È;T�U¦`VFMT[i.]&Âo`WÁKTdiVG&ÀhT�i¦Ä¤i¦`WT�À£Î
×sT�f�]QIKc�ZSiWÄ¤ij`VT�À_i.G&UVT�LKi¦L;G&JPJMÄÓ]6Æ¤`VGQFMIKT�c8ÆaÄ8f	]QÀhÈ°]6iWFMIKO£f�]QÀhÈ;]6INT�Ia`bi�ÎSï"T�IKf�TQZSÀhFPINFxÔ
À�FPÖ�FPINO�f�]QÀhÈ;]6INT�Ia`bioÆ;T�ÂY]QUVT�f�]QÀ'ÆNFMIKFMINO�`VÁNT�À%ÄaFPT�JHcNi©iWÀ_G&JPJMT�U
ij`bG�`WT�iWÈKG6f	T�i�Î

ç ÁNT£G6c¤ÃQT�Ia`�]QÂ>Ç�]QUVJPcsÔ¨Ç©FHc¤T�INT�`jÇ²]6UWð¤i�G&IKc�Ç©FPUWT�JMT[iWi�f	]6À�À'LNINFHf�G&`WFP]QIKihG&UVT�f	]QINÔ
`WUVFMÆNLN`WFPINO<`V]'G<OQUV]�Ç©FMINO.FPIa`WT�UWT[ij`�FMI£c¤ÄsIKG&ÀhFHf"G&I;c_UWT[f	]6I¤ÅKOQLKUVGQÆNJMT
iWÄ¤ij`VT�À_i�Îa\"I¤ÂY]QUW`WL¤Ô
IKG�`VT�JPÄQZ&Å;INFx`VT"i¦`VG�`VT©ÃQT�UWFMÅ;f�G&`WFP]QI�]&ÂÊ`WÁKT�iWT"i¦Ä¤i¦`WT�ÀhiAFPi�À'LKfbÁ_Àh]QUVT©c¤Fxñ�f�LNJx`[Î6ÏvI;c¤T�T[c�ZQFPI
`WÁNFHi©f�G6i¦T6Z¤T�ÃQT�IdiWFMÀhÈNJPT.i¦Ä¤i¦`WT�Àhi©f�G&I£OQT�INT�UbG�`VT"FPI¤ÅKINFM`WT�i¦`VG&`WT.i¦È;GQf	T[i�Î ¿ I£FPJPJMLKi¦`WUbG�`VFMÃ6T
T	ÕNG&ÀhÈNJPT>FHi�ÈNUV]�ÃaFHc¤T[c_ÆsÄh`WÁNT�òÊÔvf�G&JHf	LKJMLKi�ËMäQä�Í~ÎaÏ¨`VioÈNUVFPÀ�FM`WFPÃQT[ioG&UVT>iWFMÀhÈNJPT>ÆKL¤`©T	Õ¤ÈNUVT�i¦Ô
i¦FPÃQT6óÊfbÁ;G&ININT�J�IKG&ÀhT�i�f�G&IeÆ°T_f	UVT�G&`WT�cSZ°f�]QÀhÀ<LNIKFPf�G�`WT[cÙéY`WÁsLKi�OQFPÃsFMIKO�`VÁNT'È°]6iViWFMÆNFPJPFx`jÄ
]&Â�cNÄaI;G&ÀhFPf�G&JPJMÄ�UVT�f�]QI¤Å;OQLNUVFMIKO�ÈNUV]¤f	T�iViCGQf�ÐaLKGQFMIa`bG&IKf�T�ibë"GQIKc�`VÁNT�ÄeGQUWThiWLNÆ¤ÑjT�f	`WT[cÓ`V]
ô � {�tjõopsr	tvujnxr� q �§
�vªapap¤{�tvujy�|©��§©ö�÷ ��ø� q{[�sr� Q�Stj{	ù¨yb�WuS� �³úoöÊ�²û�mo}¨��r�za|"ü������6�£��tj{	ù¨yb�Vu
��ú©üh÷ �Êý



i¦]6ÈNÁNFHij`VFPf�G�`WT[c<iVf	]6ÈNFMIKOCUVLNJPT�i�Î ç ÁNToòÊÔ¨f�G&JHf	LNJPLKi�ÁKGQi�O6UWT[G�`VT�U�T	Õ¤ÈNUVT�iVi¦FPÃQT²È;]�Ç�T�U�`WÁ;G&I�]QUWÔ
c¤FMI;G&UVÄ_ÈNUW]¤f�T�iVi©f�G&JHf	LKJMF~ZsÆNL¤`©`WÁKT.È;]aiWiWFMÆKFMJPFx`jÄ�]&Â�cNÄaI;G&ÀhFPf�G&JPJMÄ_O6T�INT�UVG&`WFPINO�INT�Ç IKG&ÀhT�i
JMT[GQcNi©GQJPiW]�`W]hÀh]scNT�JHi©Ç©ÁNFHfbÁ£GQUWT�FPI¤ÅKINFM`WT�Ô¨i¦`VG&`WT.G&IKc£FPI¤ÅKINFM`WT.ÆKUVGQIKfbÁNFPINOKÎ

�²UWT[G�`WFP]QI<]&ÂKINT�ÇÒIKGQÀ�T[i FHi�GQf	`WLKGQJMJPÄ�ÐaLNFx`VT�f�]QÀhÀh]QI<GQJPiW]"FPI�ÈNUVG6f�`VFPf�TQÎ ¿ I<T�ÕNG&ÀhÈNJPT
FPi.ÈKUW]�ÃsFHc¤T�cìÆsÄÓ`VÁNT�f	UVT�G&`WFP]QIì]&Â©IN]6IKf	T[i�`W]�FHc¤T�Ia`VFxÂYÄ¥i¦T[iWiWFP]QIKi�FPIÒi¦T[f	LNUVFM`jÄÓÈNUV]&`W]¤f�]QJHi
é�iWT�T�Ëxä���ÍaÂY]QU�G>f�UWFM`WFHf�GQJ6UVT�ÃsFPT�ÇØ]QÂN`WÁNT©i¦`VG&`WT	Ô¨]&Â´Ô~`WÁKT	ÔvG&UW` ]QI'ÃQT�UVFMÅ;f�G&`WFP]QI�]QÂ;i¦T[f	LNUVFM`jÄCÈKUW]QÔ
`W]¤f	]6JPibë�Î ¿ JMJ `WÁNT[i¦T�`VT�fbÁNIKFPÐaLNT[i
G&UVT.ÆKGQiWT�cd]QI£ÅKIKFx`VT<ij`bG�`VT.ÃQT�UVFMÅ;f�G&`WFP]QISZNGQIKc£`jÄsÈNFPf�G&JPJMÄ
f�G&IdT�IKiWLNUVT>T�UWUV]QU²ÂYUVT�T�cN]QÀî]QIKJMÄhÂY]6UoG'ÅKIKFx`VT�GQÀh]QLNIa`o]&ÂS`VÁNT�Æ;T�ÁKG�ÃsFM]6LNUo]&Â ÈNUV]&`V]¤f	]QJHi�Î
� ÃQT�I�FMÂ�À_GQIaÄ_ÈKUW]Q`W]¤f	]6JPioc¤]hIN]Q`oFPIKf�JMLKcNTCFM`WT�UVG&`WFP]QIKi�ZsÁN]�Ç�T�ÃQT�U�ZsG&I£LNIsÆ°]QLNIKcdIsLNÀ<Æ°T�U
]&ÂSÈNUVFMI;f	FPÈKG&JHi�À_G�Ä<`bG&ð6T
ÈKG&UW`³FPI_`WÁKT"FPI6`VT�UVJMT[G�ÃQT[c�iWT�iViWFM]6IKi�]&ÂÊ`VÁNT"ÈNUV]&`V]¤f	]QJ��QÀh]6UWT�]�ÃQT�U[Z
ÀhGQIsÄÓðsIN]�Ç©IìG&`¦`bGQfbð¤iCT	Õ¤ÈNJP]QFM`C`VÁNT_ÀhFxÕ¤T[c8FPIa`WT�UWJPT�G�ÃsFPINOd]QÂ�c¤FMÉÊT�UVT�Ia`<i¦T[iWiWFP]QIKiC]&Â�`WÁKT
iWGQÀ�T�ÈNUV]&`V]¤f	]QJ~Î

ï
T�I;f	TQZ³`WUbGQc¤FM`WFP]QI;G&J
Å;INFx`VTei¦`VG�`VTÓÀh]¤c¤T�JHi�]QÂ.Æ;T�ÁKG�ÃsFM]6LNU�ÁKG�Ã6T�FMÀhÈ°]QUW`VG&Ia`diWÁN]6U¦`WÔ
f	]QÀhFPINO6i�`W]­GQcKc¤UWT[iWi�`WÁNT¥fbÁKGQJMJPT�INO6T�id]&Â<iWLNÈNÈ°]QUW`WFPINO ÃQT�UVFMÅ;f�G&`WFP]QI ]&Â�c¤ÄsIKG&ÀhFHfec¤FHijÔ
`WUVFMÆNLN`WT�c�i¦Ä¤i¦`WT�À_i³ÃaFHG�iWT�À_G&Ia`VFPf©T[ÐaLNFMÃ�GQJMT�IKf	T6Î ç ]<i¦LKÈNÈ;]6U¦`³ÅKINFM`WT>i¦`VG&`WT
Ã6T�UVFxÅ°f�G�`VFM]6Ih]&Â
c¤ÄsIKG&ÀhFHf©c¤FPi¦`WUVFPÆNL¤`WT[c_i¦Ä¤i¦`WT�Àhi�`jÇ²].]QÂ;`VÁNT"G&LN`WÁN]6UVi�Á;G�ÃQToFMIa`VUW]¤c¤LKf�T�chG�IN]�Ã6T�JsÂY]QLKIKcNG�Ô
`WFP]QIKGQJ�Àh]¤c¤T�J�f�G&JPJMT[c���à
	bßvã���
���Û��KÛ�Þ��QÛ�ÞKß����¤ßvã�Ü_Ý�ßvÝ¥é������¦Ý��¤ß¨ã&ÜhÝ&ß¨Ýaë'Ëxä��¤Z	ä���Í¨ÎÊï� 
Ô
G&L¤`V]QÀ_G�`bG.ÁKG�ÃQT"Æ;T�T�IdiWÈ°T�f	FMÅ;f�G&JPJMÄ_c¤T[i¦FPOQINT[ch`W]�G&JPJM]¤f�G�`WT>G&IKc_OaG&UVÆKG&O6T
f	]6JMJPT�f	`²IKGQÀ�T[i�Î
ç ÁNT�`WÁKT�]QUVÄ"T�IKiWLNUWT[iÊ`WÁ;G�`SÅKIKFx`VT²i¦`VG�`VTQZ�Å;INFx`VT³ÆNUbG&I;fbÁNFMIKO
G&L¤`V]QÀ_G�`bG²O6FMÃ6TAGoÂ�G&FM`WÁNÂYLNJ6UVT�ÈNÔ
UWT[i¦T�I6`bG�`VFM]6I<]&Â°`WÁKT©Æ;T�ÁKG�ÃsFM]6LNU�]&Â;òÊÔvf�GQJPf�LNJPLKi�ÈNUV]sf�T�iVi¦T[i�Î�RKLNU¦`VÁNT�UVÀh]QUVTQZ&ï� 
ÔvG&L¤`V]QÀ_G�`bG
G&UVT�T	Õ¤ÈNUVT�iVi¦FPÃQT.T�IN]QLKOQÁ�`W]�UWT�ÈNUWT[i¦T�Ia`
ÂY]QUVÀ_G&JPFPiWÀ_i©T�ÐaLNFPÈNÈ°T�cÓÇ©FM`WÁeÀ�]6ÆNFPJMFM`jÄQZ°JM]¤f�G&JPFx`jÄ6Z
G&IKc­f�GQLKiVG&JPFx`jÄ�ÈNUWFPÀhFx`VFMÃ6T�iÓËMä�ÌKZ	ä"!QÍ~Î ç ÁKT�ÅKINFM`WTei¦`VG&`WT�UVT�ÈNUVT�iWT�Ia`bG�`WFP]QI ]&Â.òÊÔvf�GQJPf�LNJML;i
ÈNUW]¤f�T�iVi¦T[i_OQFPÃQT�I ÆsÄ `WÁKTeï# "Ô¨GQL¤`W]6À_G�`VGÒÁKGQi�Æ;T�T�I T�ÕsÈKJM]6Fx`VT�c `W]�fbÁNT�fbð Æ;T�ÁKG�ÃsFM]6UVGQJ
ÈNUW]6È;T�U¦`VFMT[i
]QÂ�`VÁNT'GQOQT�I6`bi�Ë åNZ%$�Í~Î°RNT�Ç ]&`WÁKT�U"GQÈNÈNUV]6GQfbÁKT�i©ÁKG�Ã6T.Æ;T�T�IÓÈKUW]6È;]ai¦T[c�ÂY]6U
ÅNÔ
INFx`VT�i¦`VG�`VT�ÃQT�UWFMÅ;f�G�`WFP]QI¥]QÂ�òÊÔvf�GQJPf�LNJML;i�ÈNUV]¤f	T�iViWT�i_Ë !KZ�ä�$[Í¨Î ç ÁNT�T�Õ¤ÈNJMFHf	FM`<À_G&I;G&OQT�ÀhT�Ia`
]&Â�IKG&ÀhT[i
ÈNUV]�ÃsFPc¤T[c£ÆaÄ�ï# "ÔvG&L¤`V]QÀ_G�`bG�G&JPJM]�Ç
i©ÂY]QU"GQI�T	Õs`WUVT�ÀhT�JPÄ�f	]QÀhÈKG6f�`"UVT�ÈKUWT[i¦T�I¤Ô
`VG�`VFM]6IÙ]QÂ
`WÁNT£Æ°T�ÁKG�ÃsFP]QLNU']&Â"ÈNUV]¤f	T[iWiWT�i�Î�ï� 
ÔvG&L¤`V]QÀ_G�`bG8GQUWT�IN]&`h]QINJPÄÒGef�]QIsÃQT�INFPT�Ia`
ÂY]QUVÀhG&`²ÂY]6UoUWT�ÈNUWT[i¦T�Ia`WFPINO�`VÁNT>Æ°T�Á;G�ÃaFP]QLKU�]QÂ òÊÔvf�G&JHf	LKJMLKi�ÈNUV]¤f	T[iWiWT�i²FMI£G'f�]QÀhÈKG6f�`oÇ�G�Ä6Z
`WÁN]6LNOQÁSÎ ç ÁNT�Ä8ÀhG�Ä8Æ;T�f�]QIKiWFHc¤T�UVT�c8`WÁKT_IKG�`VLNUVGQJAT	Õs`VT�IKiWFM]6I¥]&Â©G&L¤`V]QÀ_G�`bG�`V]Óf�GQJPf�LNJMF
Ç©Fx`VÁ_IKG&ÀhT©ÈKG6iWiWFMIKO�G&IKc�IKGQÀ�T©O6T�INT�UVG&`WFP]QIhG&JHi¦]�ÂYUV]QÀ9GC`WÁNT�]QUVT	`VFPf�G&J¤È°]QFPI6`²]&ÂÊÃaFPT�Ç.Î6ÏvI
ÈKG&UW`WFHf	LNJHG&U[Z�ï# "Ô¨GQL¤`W]6À_G�`VG�f�G&IhÆ;T
cNT	ÅKINT[chGQi�f	]aG&JPOQT�ÆNUVG6i ]6I<`VÁNTo`W]6Èh]&Â;È°T�UVÀ<LN`VG�`VFM]6I
G&JPOQT�ÆKUVG6iA]&Â�ij`bG�`WT[i�Ëxä[í�Í¨Î ç ÁNTCÈ°T�UVÀ<L¤`bG�`WFP]QI£G&JPOQT�ÆNUVG<c¤T�iVf	UVFMÆ°T�i²`VÁNTCG6f�`bi²]QÂ IKGQÀ�T>È;T�U¦Ô
À<L¤`bG�`WFP]QI;i'é�F®Î TQÎÊUVT�IKGQÀ�FPINOsë©]QI8ij`bG�`WT'`WUbG&I;i¦FM`WFP]QIKi�Î ç ÁNFPi>FPI¤ÂY]QUVÀ_G�`WFP]QIeFPiCi¦LNñ_f�FMT�Ia`>`V]
c¤T�iVf	UVFMÆ°TCFMI£G'iWT�À_G&Ia`VFPf�G&JPJMÄ_f	]6UWUVT�f	`²ÇoG�Ä�`WÁNT�f	UVT�G&`WFP]QISZ¤f	]6ÀhÀ<LNINFHf�G&`WFP]QISZsG&I;c�c¤T[G&JPJM]QÔ
f�G�`VFM]6I']QÂ°I;G&ÀhT�i�ó&G&JPJ¤`WÁKToÂYT�G�`VLNUVT�i�INT�T�c¤T[c<`V]�c¤T�iVf	UVFPÆ;T©G&I;c'UVT�G6i¦]6I'GQÆ;]6L¤`�ÂY]QUVÀ_G&JPFPiWÀ_i
Ç©Fx`VÁ£]6È;T�UVG&`WFP]QIKi�]�Ã6T�UoIKG&ÀhT[i�Î

ECT�INT�UVGQJ
UWT[i¦LKJx`bi�f	]6IKf	T�UWINFPINOÒf�]6G&JPOQT�ÆNUbGQi�Ëxä6Z	ä�æKZ&���KZ&�¤Z'�¤ä	Í>T	Õs`WT�IKc G&JHiW]8`V]Ø`WÁKT�iWT
ðaFPIKcNi�]&Â.f	]6GQJMO6T�ÆNUbGQi�ó�`WÁNT�ÄÙÀ_G&ð6T�iWLNUVT�`WÁKG&`�GìÅKIKGQJ
f	]6GQJMO6T�ÆNUbG8T	Õ¤FPi¦`Vi�G&IKcÙ`WÁKG&`�FM`
c¤T	ÅKIKT�i_ÀhFPINFMÀ_GQJ"UVT�G&JPFPÖ�G�`VFM]6IKih]&Â.ï# "ÔvG&L¤`V]QÀ_G�`bGNÎ ¿ JPiW]KZAT[ÐaLNFMÃ�GQJMT�I6`£ï# "Ô¨GQL¤`W]6ÀhG&`VGKZ
G&IKc'ÁNT�I;f	T�T�ÐaLNFPÃ�GQJMT�Ia`�òÊÔvf�GQJPf�LNJPLKi�ÈNUW]¤f�T�iVi¦T[i�Z[ÁKG�ÃQT²FPiW]QÀh]6UWÈNÁKFPf²ÀhFMINFPÀ_G&J¤UVT�GQJMFPÖ�G&`WFP]QIKi�Î

(>LNU>GQFMÀ FPI�`WÁNFHi>ÈKG&È°T�UCFPi"`W]�`VG6fbðaJPT.`VÁNT'ÈKUW]6ÆNJMT�À%]QÂAÀhFMINFPÀhFMÖ�FMIKOdJHG&Æ°T�JPJMT[c�`WUbG&INÔ
i¦FM`WFP]QI¥i¦Ä¤i¦`WT�Àhi>ÂY]6UCI;G&ÀhThÈKGQiVi¦FPINO�f�GQJPf�LNJMF~ÎÊÏvIKi¦`WT�G6ce]QÂ²ÈNUVT�iWT�Ia`VFMINO£]QLKU�f�]QIKi¦`WUVLKf	`WFP]QI
FMI�`WÁNTÓGQÆKi¦`WUbGQf�`_iWT	`¦`VFMIKOì]QÂCf�G�`WT�OQ]6UWÄì`WÁKT�]QUVÄQZ�I;G&ÀhT�JPÄØ`WÁKT�f�G�`VT�OQ]6UWÄØ]QÂCf�]6G&JPOQT�ÆNUbGQi
ÂY]QU>GQI�T�IKc¤]QÂYLNIKf	`W]QU>]QIÓiW]QÀhT.ÆKG6i¦T<f�G�`VT�OQ]6UWÄ6Z¤Ç²T'i¦ÁKGQJMJ Æ;T'Ç²]6UWðsFPINOhFMI�`VÁNT<i¦`VGQIKcNG&Ubc
LNINFPÃQT�UbiWT©]&Â iWT	`Vi²G&IKc�ÂYLKIKf�`VFM]6IKi�Î ç ÁNT
À_GQFMI�È°]QFPIa`³FHiA`V]�ÈNUV]�ÃaFHc¤T
G�f�]QIKf�UWT�`WT
UVT�ÈKUWT[i¦T�I¤Ô



`VG�`VFM]6I8]QÂA`WÁKTh`WT�UVÀhFMI;G&J�f	]aG&JPOQT�ÆKUVG�Ç©ÁNFPfbÁìc¤FPUWT[f�`WJPÄeiWLNOQO6T�i¦`Vi"`WÁNT�cKG�`VG£i¦`WUVLKf�`VLNUWT[iC]&Â
G_ÀhFMINFPÀhFMÖ[G�`VFM]6I�À�]¤c¤LKJMT�]QÂ³G_i¦T�À_G&Ia`WFHf�Ô¨ÆKGQiWT�c£Ã6T�UVFxÅ;f�G�`VFM]6I£T�IsÃaFPUV]QINÀhT�Ia`[ÎNÏvIKc¤T�T�c�Z°G
ðQT�Ä'OQ]aG&JN]QÂ;`VÁNFPi²ÈKGQÈ;T�UAFPiA`W].ÈNUV]�ÃsFPcNT
G.f	JPT�G&U³UWT�JPG&`WFP]QIKiWÁNFPÈ�Æ°T	`jÇ�T�T�Ih`WÁNT>ij`VUWLKf	`WLNUVT�iA]&Â
`WÁNT"iWT�À_GQI6`VFPfoÇ�]QUVJHc'GQIKc'`WÁNT"cKG�`VG�i¦`WUVLKf�`VLNUVT�i�ÂY]6U�`WÁNT©FPÀhÈNJPT�ÀhT�Ia`VG&`WFP]QISÎ ¿ À_G&FPI�f	]QINÔ
`WUVFMÆNLN`WFP]QI�]&Â�`WÁKFPi"ÈKG&È°T�U
FHi©`V]�i¦ÁK]�Ç ÁN]�Ç `WÁKT�é´`VÁNT�]6UWT�`WFHf�G&J´ëof	]aG&JPOQT�ÆNUVGQFPf"ÂY]QUVÀ<LKJPG&`WFP]QI
]&Â�GQL¤`W]6À_G�`VG<Ç©Fx`VÁdI;G&ÀhFMIKO�c¤FPUVT�f�`VJMÄ�iWLNO6OQT�i¦`VioGQI�T	ÉÊT�f	`WFPÃQTCÀhFMINFPÀhFMÖ[G�`VFM]6I£GQJMO6]QUVFx`VÁNÀ�Î
ç ÁNT©Ç²]6UWð<UWT�È;]6U¦`VT�c'FMI�`WÁKFPi³ÈKG&È°T�U�FHiAf	JP]6iWT�JPÄ<UVT�JHG�`VT�c<`W]�`VÁNTo`WÁNT�]QUVT	`VFPf�G&JKc¤T�ÃQT�JM]6ÈNÀhT�Ia`
]&Â�f�]6GQJMO6T�ÆNUbGQi�ZQG&I;c�ZNG�`�`WÁNT.iVG&ÀhT>`WFPÀ�T6Z¤Fx`oÂY]6UWÀ_G&JPJPÄ�i¦È°T�f�FxÅKT[ioG&I£T	ÉÊT�f�`VFMÃ6T>ÈKUW]¤f	T[c¤LNUVT
`W]eÈ°T�UWÂY]QUVÀ ÅKINFM`WT�ij`bG�`VT�ÃQT�UWFMÅ;f�G�`WFP]QIØ]QÂ"c¤FHij`VUWFPÆNL¤`VT�cÙiWÄ¤ij`VT�À_i�Ç©FM`WÁ c¤ÄsIKG&ÀhFHf�IKGQÀhT
OQT�IKT�UbG�`WFP]QIdÃsFPGhiWT�À_G&Ia`WFHfCT�ÐaLNFPÃ�G&JPT�IKf�TQÎ

� ��¹���·��s¾j¸¤¾¦º³·��	�
�6¸���
������8º������������>¹���� ��·"»"! ¾¦·"¾#
1¾�$%��¸N¾jº³·

¿ `VUVGQIKiWFx`VFM]6IdiWÄsi¦`WT�À'& FHioG�i¦`WUVLKf	`WLNUVT�é)(�*#+�*-, .�ë�Z¤Ç©ÁNT�UWT/(ØFHi²`WÁNT.iWT	`©]&Â�	bßvÝ�ßvÛ 	bZ0+�FPi
`WÁNT<iWT	`>]&Â©é�GQf	`WFP]QI;ë/1MÝ32bÛ-1 	'G&I;c4, .657(98:+68;(�FHi©`VÁNT�ß��WÝ�Þ 	bà´ß~à�ã�Þ �WÛ-1MÝ�ß~à�ã�Þ;Î;\>i¦LKGQJMJPÄQZ
]QINT>Ç©UWFM`WT[i=<?>, .@<BAK`V]<FPIKc¤FHf�G&`WThéC<D*�EF*G<HAHëJI�, . ÎaÏvI�`WÁNFHioi¦T[f�`VFM]6I�Ç²T>ÈNUV]�ÃaFHc¤TCG<f	]6IKf	UVT	`VT
UWT�ÈNUWT[i¦T�Ia`VG�`VFM]6Ih]&ÂÊ`WÁNT
`WT�UVÀhFMI;G&J;f�]6GQJMO6T�ÆNUbGhéY]&Â GQI_T�IKcN]&ÂYLNIKf	`W]6U³]�ÃQT�ULK�M3NNë�Ç©ÁKFPfbÁ_Ç©FPJMJ
ÄaFPT�JHcd`WÁNT.ÀhFPINFPÀhGQJ�`WUbG&I;i¦FM`WFP]QI£i¦Ä¤i¦`WT�À�ÎKï"T�UVT�G&Â´`WT�U[Z¤Ç�TCL;i¦TC`WÁKT�ÂY]QJPJM]�Ç©FPINOhIN]&`bG�`VFM]6IKi�ó

O K�M3N8FPi.`WÁNT�f�]QJPJMT[f�`VFM]6Iì]QÂoGQJMJ�i¦T�`Vi�ÎQP�Ä8f�]QIsÃQT�I6`VFM]6ISZQR ó�K�MDNec¤T�IK]&`WT[i�GÓiWT	`<GQIKc
S óTRècNT�IN]Q`WT�i©GQIdT�JMT�ÀhT�Ia`
FMI£`VÁNT�i¦T�`�R �

OVUTWTX FHiC`WÁKThf�]QJPJMT[f�`VFM]6Ie]&Â²ÂYLNIKf	`WFP]QIKi.GQÀ�]6INO�i¦T�`Vi�Î ç ÁNT�ÂYLNIKf�`VFM]6IìiWÈKG6f	T�]�ÃQT�U�iWT	`Vi
Ç©FMJPJSÁKG�Ã6T"`VÁNT�ÂY]QJPJP]�Ç©FMINO_i¦`WUVLKf�`VLNUVTQó

UTW�XZY\[B]_^F]"YV` (�óDK�M3Na*#b óDK�MDN;*dc�óD(e, ._bgfihDj
P�Ä f�]QIsÃQT�I6`VFM]6I­Ç²TÓL;i¦Tk(%l<ZJbml GQIKc6cnl)`W] c¤T�IN]Q`WT�`VÁNT8f�]QÀhÈ°]QINT�I6`bi�]QÂ.GQI
T�JPT�ÀhT�Ia`
]QÂ UTW�X Î
o T	` ] G&IKcqp Æ;TCÂYLNIKf	`WFP]QIKi<éYF~Î T6Î¤T�JPT�ÀhT�Ia`Vio]QÂ UTW�X ë	Zs`WÁNT�I£`WÁNT�ábã�Ü#�Nã�	�à´ß®à�ã&Þe]&Â ]G&IKcrp é ] �dp8ë�FHi²cNT	ÅKINT[c_ÈNUV]�ÃsFPc¤T[c'`WÁKG&`=(%s Y b l GQIKc_FM`²FHi�`VÁNT
ÂYLNI;f�`WFP]QI�OQFPÃQT�I_ÆsÄ

( l=t s Y ( l Znb lut s Y bms�ZNG&I;cvc lut s Y cws9x=c l Î×s]QÀhT	`VFMÀhT[i�Z�Ç²Tìi¦Á;G&JPJ>INT�T�c `W]ÙÇ�]QUVð­Ç©Fx`VÁ iWLNU®ÑjT�f�`VFMÃ6TÓÂYLNI;f�`WFP]QI;i�Î o T�` ] Æ°T¥G
ÂYLNIKf�`VFM]6ISZ¤`VÁNT�Izy] FPi�`VÁNT�ÂYLNIKf	`WFP]QI�OQFPÃQT�IdÆsÄÊó

O (|{l Y ( l Z�b {l Y\[ S A�ó3b l ^F} S óD( l *dc l é S ë Y S A~h�G&I;cvcu{l Y c l Î
ç UbG&IKiWFM`WFP]QI�iWÄsi¦`WT�À_i�GQUWT³cNT�iVf	UVFMÆ°T�c�f�]&ÔvG&JPOQT�ÆNUVGQFPf�G&JPJMÄ"T�ÀhÈNJP]�ÄaFPINO"`jÇ²]"f�]QÀhÈ°]QINT�I6`bi�ó

G>iWT	`�R é´`VÁNT©ij`bG�`VT�iWÈKGQf�T[ë�`W]QO6T	`VÁNT�U�Ç©FM`WÁ'G"ÂYLNIKf	`WFP]QI�p óDRz, .���éC+r8�R�ë Ç©ÁNT�UVT
��é~�ìë
FPi�`VÁNT�ÅKINFM`WToÈ;]�Ç�T�UbiWT	`�]&Ân�ÒÎ ç ÁKT�FHc¤T[G"FHi�`WÁKG&`�ÂYLNIKf�`VFM]6I�p c¤T�`WT�UVÀhFMIKT�i�`WÁKT�Æ°T�Á;G�ÃaFP]QLKU
]&Â°`WÁNTo`VUVGQIKi¦FM`WFP]QIhiWÄsi¦`WT�À�ó3pÙé S ë�FPi�`VÁNT
iWT	`A]&ÂÊÈKGQFMUbi©é�EF* S APë�iWLKfbÁ'`WÁKG&` S >, . S A�ÎQRKLNIKf	`W]QU&<é~�8ë Y ��éC+g8��8ëS]6È;T�UVG&`WT[i ]6I'Æ°]&`VÁ�iWT	`bi�GQIKc<ÂYLNIKf�`VFM]6IKi�Z&G&IKc'fbÁKG&UbGQf	`WT�UVFPÖ�T�i�G"Ç©ÁK]QJPT
f�G�`VT�O6]QUVÄ_]&Â�JPGQÆ;T�JMJPT�cd`WUbG&I;i¦FM`WFP]QI�i¦Ä¤i¦`WT�Àhi�ZNF~Î T6ÎN]&Â�f	]aG&JPOQT�ÆNUVG6i�ÎaÏvI�`WÁKFPi©È;G&È°T�U[ZNÇ²T.GQFMÀ
G�`²c¤T�ÃQT�JM]6ÈNFMIKO�G�f	]6IKf	UVT	`VT"f	]QÔ¨GQJMO6T�ÆNUbG&FHf²cNT�iVf	UVFMÈ¤`VFM]6I_]&ÂÊ`WÁKT"ÀhFMIKFMÀhFPÖ�G�`VFM]6I_ÈNUV]sf�T�c¤LKUWT6Z
ÁNT�IKf�TQZNÇ�T�UWT�ÈNÁNUbGQiWTCf�]6GQJMO6T�ÆNUbGQi²FMI£`VT�UVÀhio]QÂ�f�T�UW`VGQFMI�ij`VUWL;f�`WLKUWT[i�f�G&JPJMT[c�2 �¤Þ ��1MÛ 	bÎ



o T	`r+1Æ°T�`WÁNTÓiWT	`_]QÂCJHG&Æ°T�JHi�éYUbG&INO6T�c�]�ÃQT�U�ÆsÄ�E�ë	Z�`WÁKT�I G�2 �¤Þ ��1MÛ��-]�Ã6T�U +9FPi
G�i¦`WUVLKf�`VLNUVT ` b ó K�M3N\*G(������ ó���éC+ 8eb�ë#f�Î"ECFPÃQT�I GÙÅNÕ¤T�c iWT	`�]QÂ<JPGQÆ;T�JPiv+"Z�ÆsÄ
f	]QIsÃ6T�Ia`WFP]QISZ	� c¤T�IK]&`WT[i©`VÁNT'f�]QJPJMT[f�`WFP]QI�]QÂ�ÆNLNIKc¤JPT�iCG&I;c
�Ùó��îFHc¤T�Ia`WFMÅKT[i
`VÁNT�ÆNLNI;c¤JMT
�AÎ³ÏvIa`WLKFx`VFMÃ6T�JPÄQZA`VÁNTÓIN]Q`WFP]QI­]&Â�ÆNLNI;c¤JMTeÁKGQih`V]ÒÆ°TÓLNIKc¤T�UVi¦`W]s]¤c­GQi_O6FMÃsFPINO¥`WÁKTÓcNG�`bG
ij`VUWLKf	`WLNUVT£UWT�ÈNUWT[i¦T�Ia`WFPINOeG&JPJ�`WÁNT�i¦`VG&`WTd`WUbG&IKiWFx`VFM]6IKi']QL¤`h]&Â>G8OQFPÃQT�I�i¦`VG&`WTQÎ�Ï¨`_c¤T	`bG&FPJPi
Ç©ÁNFPfbÁ�i¦`VG&`WT�i©GQUWTCUVT�GQfbÁ;G&ÆNJPT>ÆsÄdÈ;T�U¦ÂY]6UWÀhFPINO�f�T�UW`VGQFMI�GQf	`WFP]QIKi�Î

ç ÁNTCÂY]QJPJM]�Ç©FPINO_f	JHG&LKiWT�ioc¤T�ÅKINT�ÂYLNI;f�`W]6U
&�Î
O &<éCR<ë Y [ �¥ó�� ^ b�
 Y R�h6ZsÂY]6U©T�GQfbÁvRèóDK�M3N��
O RN]6U©T�GQfbÁ ] ó UTW�X Z0&<é ] ë²FPi"c¤T	ÅKIKT�c�GQi�ÂY]6JMJP]�Ç
i�ó� (���� l�� Y &<é)( l ëoGQIKcvb���� l�� Y &<éCb l ë��� c	��� l�� é��ØóF&<éC(�l>ë¦ë Y ` bml * [�` EF*dcwl<é S ë f ^n` EF* S f�óD(������ 
 h f	Î
������� ��!"��#$�&%	')( Û	ß�+V2bÛ�Ý 	�Û�ß³ã�* 1MÝ32bÛ-1 	,+.-$/KÛ	ÞìÝ�1MÝ32bÛ-1�1MÛ%�_ß��WÝ�Þ 	bà´ß~à�ã�Þ 	�
�	�ßvÛ	Ü%ã10�Û"�=+
à
	�Ýhábã��¦Ý�1 26ÛB2 �VÝ.*	ã���*%�¤Þ°á�ß¨ã��L&43�Þ°Ý&ÜhÛ-1 
�à´ß�à
	�Ý5*%�¤Þ°á�ß~à�ã�Þ p 	%�Ká6/�ß7/KÝ�ß�b s Y &<é)( s ë"+

¿ G£G&JPUWT[GQc¤Ä�ÀhT�Ia`WFP]QIKT�cìGdf�]&ÔvG&JPOQT�ÆKUVGrp ÂY]QUCÂYLNI;f�`W]6U/& UVT�ÈNUVT�iWT�Ia`ViCGd`WUbG&IKiWFM`WFP]QI
i¦Ä¤i¦`WT�À Ç©ÁNT�UWTk( s FPi�`WÁKT8iWT	`d]QÂ<ij`bG�`VT�i�Z�GQIKc7c s é S ë Y �AZ�Ç©Fx`VÁ b 
 Y ( s GQIKc
(������8
 Yz[ é�EF* S AHë ^ S >, . S A~haÎ;R�FPOQLNUVT�ä<FPJPJMLKi¦`WUbG�`VT�i>G_JPGQÆ;T�JMJPT�c�`WUbG&IKiWFx`VFM]6IÓi¦Ä¤i¦`WT�À GQIKc
Fx`bi
f	]aG&JPOQT�ÆKUVGQFPf
ÂY]QUVÀ<LNJHG�`VFM]6IdÃsFHG<`VÁNT.À_G&ÈNÈKFMINOrcws�Î

9 : //

;
��>

>>
>> <;

����
��

�

:
))

;
��>

>>
>> =:ii

;
����

��
�

>
?

��>
>>

>> @?
����

��
�

A

B�CEDGFIHKJ L�MON1PRQ1L7S�P6TVUWP6L7X"P�YIU�Z"U
B�CED[T\HKJ]L�MON1PRQ1L7S�PW^IUWP\L7X,P�Y_UWP6L7X"Pa`_U�Z"U
B C D�^"HKJ L�M N PRQ1L7S�P6TVUWP6L7X"Pa`_U�Z"U
B C DGYIHKJ L�MON1PWQbL7c"PWd"U�Z"U
B�CED7`_HKJ L�MON1PWQbL7c"PWd"U�Z"U
B�CED�d"HKJ L�MON1Pae_U

fhgji �bks� ýÙ Mr��¤yb q qy�|�uvt¦r�z6�vnqujnq{�z_�¨§6�¨ujyVw r�za|�n�uj�³�V{�r� q¢�yb�6t¦r�nx�"�vp¤yb�bn�±a��r�ujnq{[z

ECT�INT�UVGQJaUVT�iWLNJM`Vi©é�TQÎ OKÎKËMä	ÍYë�T�IKiWLNUVT²`VÁNT©T	Õ¤FHij`VT�IKf�To]&ÂK`VÁNToÅKIKGQJNf	]aG&JPOQT�ÆKUVG
ÂY]QUAGCJPGQUWO6T
f	JHGQiVi©]&Â�ÂYLNIKf	`W]6UVi.Î ç ÁNT�iWT.UVT�iWLNJx`bi"GQÈNÈNJPÄ�`W]�]QLNU©ÂY]6UWÀ'LNJHG�`WFP]QI�]QÂ�`VUVGQIKi¦FM`WFP]QI�iWÄ¤ij`VT�À_i�Î
ÏvI_ÈKG&UW`WFHf	LNJHG&U[Z�FM`³FPiAFMIa`WT�UWT[ij`VFMIKO�`W]<iWT�To`VÁNT
UVT�iWLNJx`A]QÂ;`VÁNT
FM`WT�UVG&`WFP]QI_G&JP]QINOC`VÁNT©`WT�UWÀhFPIKG&J
i¦T[Ð6LKT�IKf�ThË �¤ä�ÍS]&Â�ÂYLNIKf�`V]QU
&<Î
o T	`
p Æ°T�G<`VUVGQIKiWFx`VFM]6IdiWÄsi¦`WT�À�ZKG&IKcdJPT	` ]�l * ] X *-jHj-j-* ]nm1o X *Hj-jHj¤Æ;T�`VÁNT�i¦T[ÐaLNT�IKf�T

]&ÂAÂYLNI;f�`WFP]QI;i.f	]QÀhÈNLN`WT�c8ÆsÄ ]nm1o X Y pp � &<é ]�m ë	Z�Ç©ÁNT�UVT ]�l FHi"`VÁNThLNINFHÐaLNT<ÂYLKIKf�`VFM]6IÂYUW]6À (�s `W]Ò`VÁNTì]QINT�Ô~T�JMT�À�T�Ia`£iWT	` [1q heO6FMÃ6T�I ÆsÄ6( l�r Y (%s �ub l�r Y [bq h �²GQIKcc l�r é S óT( l�r ë Y&q ÎNR�FMIKFx`VT�INT[iWio]QÂL�eT�IKi¦LKUWT[i�f�]QIsÃQT�UWO6T�IKf�T"]QÂ `WÁKTCFM`WT�UVG&`WFP]QI�G&JP]QINO'`WÁKT`WT�UVÀhFMI;G&JKiWT�ÐaLNT�IKf	T6Î1s8T>f�G&I_iVG�Ä<À'LKfbÁhÀ�]6UWT©FMÂÊ`WÁNT
`WUbG&IKiWFx`VFM]6I�iWÄ¤ij`VT�À9FPi�ÅKINFM`WT"i¦`VG&`WTQÎ
t)u �v#	wb��xy%	')( Û�ß�p 2bÛ'Ý{zAÞKà´ßvÛ"��	bßvÝ�ßvÛ�ß��WÝ�Þ 	�ß®à�ã&Þ 	�
�	�ß¨Û�Ün+|-}/KÛ	ÞO3
O -}/NÛ�à´ßvÛ �VÝ�ß~à�ã�Þ Ý�1Pã�Þ�2Øß7/KÛ�ß¨Û"��Ü�à´Þ°Ý�1�	�Û6~ �KÛ�Þ°ábÛ�ábã�Þ	0�Û"��2aÛ�	£à´Þ Ýnz³ÞKà´ßvÛ£Þ �¤Ü 2bÛ �dãR*

	�ß¨Û � 	63Aà�+´ÛI+�b l��"�v��� b lK� 3
O -}/NÛCà
	�ã�Ü_ã����O/sà
	�ÜîÜhÝ%� �Êà´Þ�2��èó3b lK� , .@b l��"�v� 
�à�Û-1 ��	"ßG/NÛ"Ü�à´ÞKà´Ü_Ý�1��WÛbÝ�1qàMâ[Ý�ß~à�ã�Þ
ã�*.ß��WÝ&Þ 	�à´ß®à�ã&Þ 	�
�	�ß¨Û�Ü�p�+



�²]QÀhÈKG&UVFPINO_`WÁKThf�]&ÔvG&JPOQT�ÆNUVGQFPf<f	]QI;ij`VUWLKf	`WFP]QIÓÇ©FM`WÁ8`WÁKT�i¦`VGQIKcNG&UbceGQJMO6]QUVFx`VÁNÀ*Ë æKZ¦í�Í
Ç©ÁNFPfbÁ�f�]QIKi¦`WUVLKf�`bi²`WÁNT.ÀhFPINFMÀ_GQJSJPGQÆ;T�JMJPT�cd`VUVGQIKi¦FM`WFP]QI�iWÄsi¦`WT�À Ç�T�f�G&I�]QÆ;i¦T�UWÃ6TQó

O G�`.T�G6fbÁeFM`WT�UVG&`WFP]QI��
`WÁNThT�JPT�ÀhT�I6`biC]&ÂJbml��CG&UVT<`VÁNThÆNJM]¤fbð¤iC]&Â²`WÁNThÀhFMIKFMÀhFPÖ�G�`VFM]6I
G&JPOQ]6UWFM`WÁNÀ%éYF~Î T6Î�`WÁNT��~Ô~`WÁhÈKGQU¦`VFx`VFM]6I;ë�Î��"]&`VFPf�To`WÁKG&`�`WÁNT©FPINFM`WFHG&JKGQÈNÈNUV]�ÕsFPÀ_G�`VFM]6I bml r
f	]6I6`bG&FPIKi�G"iWFMINO6JMT²ÆNJP]sfbðÊó[FMI<Â�GQf	` ]�l ÀhGQÈKi�G&JPJ6`VÁNToij`bG�`WT[i ]QÂ¤`WÁNT²`WUbG&I;i¦FM`WFP]QI<iWÄ¤ij`VT�ÀFMIa`V] [bq haÎ

O G�`�T�G6fbÁ�i¦`WT�È<`VÁNT
G&JPOQ]6UWFM`WÁKÀ f	UVT�G�`VT�i�GCINT�Ç�ÈKG&UW`WFM`WFP]QI�ÆsÄ�FHc¤T�Ia`WFMÂYÄsFMIKO>`VÁNT 	���1qà´ß~ßvÛ �%	
ÂY]QU�ij`bG�`VT�i S G&IKc S A®Î ç ÁNFHi>f�]QUVUWT[i¦È°]QIKcKi©FMI8]QLNUCf	]QÔ¨GQJMO6T�ÆNUbG&FHf.i¦T�`¦`VFMINO�`W]�`WÁNT'Â�GQf	`
`WÁKG&` ]�� é S ë Y6]�� é S AHë�ÆNL¤` ]�� o X é S ë
	Y�]��jo X é S A´ë�Î

O `WÁNT<Fx`VT�UbG�`WFP]QI�ÈNUV]¤f	T�T�cNioLNIa`VFMJ�G_ij`bG&ÆNJPT.ÈKG&UW`WFM`WFP]QI�]QÂ�ÆKJM]¤fbð¤ioFPi
UWT[GQfbÁNT[c�ó¤`WÁKT�I�`WÁKT
Fx`VT�UbG�`VFM]6I£GQJM]6INO�`WÁNTC`WT�UWÀhFPIKG&J�i¦T[Ð6LKT�IKf�T�f�]QIsÃQT�UWO6T�i�Î

s8ThIN]�Ç GQÈNÈNJPÄ�`WÁNT_FM`WT�UVG&`WFP]QIìG&JP]QINO�`WÁNTh`VT�UVÀ�FPIKGQJ�iWT�ÐaLNT�IKf	T�`V]�`VÁNT_f	]6GQJMO6T�ÆNUbG&FHf
ÂY]QUVÀ<LNJHG�`VFM]6Iì]QÂ©`WÁNT�`WUbG&IKiWFx`VFM]6IÒi¦Ä¤i¦`WT�À ]QÂ©R�FPOQLNUVTÓä6Î ç ÁNT�FPINFM`WFHG&JoG&ÈNÈKUW]�Õ¤FPÀhG&`WFP]QIìFPi
`WÁNT�ÂYLNI;f�`WFP]QI ] l c¤T�ÅKINT�c�G6i�ÂY]QJPJM]�Ç
i

] l YV` (%l r Y ( s *#bml r Y [1q hD*Gcnl r é S ë Y q f
s8T.IN]�Ç-f	]6IKij`VUWL;f�`o`WÁNT�Å;UVi¦`
G&ÈNÈNUV]�Õ¤FMÀ_G&`WFP]QI ] X Î8s8T.Á;G�ÃQT>`WÁKG&`

c lh� é S ë YV` b lKr * [�` EF*dc l�r é S A ë#f�ó S >, . S A h�f
&'é ] l ë ` [ äD*'��*WÌ�*&!n*%��hD* [T`�� *%�3f * `�
 *WÌDf * `�
 * !�fGh f YV` [1q hD* [T`�� * q f * `�
 * q fih f

ÏvI�]QLKU²T�Õ¤GQÀhÈNJMTCÇ�T"]QÆN`VG&FPI�`VÁNT>ÂYLNIKf�`VFM]6Ivc lh� GQIKc_`VÁNT�c¤T�i¦`WFPIKG�`VFM]6Idi¦`VG&`WT b lh� Y
[ � X *R� k *R����h�GQi©cNT	`VGQFMJPT�c£Æ°T�JP]�Ç.Î

B�� � DGFIHKJ]L�Q��IZ_P�Q1L7S�P��"UWPVL7X,P��"U�Z,U
B � � D[T\HKJ]L�Q��IZ_P�Q1L7S�P��"UWPVL7X,P��"U�Z,U
B ��� D�^"HKJ]L�Q��IZ_P�Q1L7S�P��"UWPVL7X,P��"U�Z,U
B�� � DGYIHKJ L�Q��"ZbP�QbL7c"P��"U�Z,U
B�� � D7`_HKJ L�Q��"ZbP�QbL7c"P��"U�Z,U
B � � D�d"HKJ L�Q��IZbPReIU

� l J L�Q��IZ_P�Q1L7S�P��,UWP\L7X"P��,U�Z"U
� � J L�Q��IZ_P\QbL7c"P��,U�Z"U
��� J e

s8T�f�]QIa`WFPIsLNTC`W]_G&ÈNÈKJMÄ_`VÁNT.FM`WT�UbG�`VFMÃ6T.f	]QI;ij`VUWLKf	`WFP]QISZ¤Ç�T�]QÆ¤`bG&FPISó

B����bDGF_H�J L���� � PWQbL7S8P � l UWP\L7X,P � � U�Z,UB ��� D[TVH�J L�� � � PWQbL7S8P � l UWP\L7X,P � � U�Z,UB ��� D�^IH�J L�� � � PWQbL7S8P � l UWP\L7X,P � � U�Z,UB����bDGY_H�J L���� � PWQ1L7c,PRe_U�Z,U
B����bD7`bH�J L���� � PWQ1L7c,PRe_U�Z,U
B ��� D�dIH�J L�� � � P�eIU

×sFMI;f	Tgb l � � b lh� `VÁNT�FM`WT�UVG&`WFPÃQT�f�]QIKi¦`WUVLKf�`VFM]6IØf	]QIsÃ6T�UVOQT�i�ZÊ`WÁsLKi<ÈNUV]�ÃaFHc¤FPINO�`WÁKT
À�FPINFPÀ_G&J JHG&Æ°T�JPJPT�c£`WUbG&I;i¦FM`WFP]QI�iWÄsi¦`WT�À%FPJPJMLKi¦`WUbG�`VT�c�FPIÓR�FMO6LNUWT �NZNÇ©ÁNT�UWT � X Y?[ ��*�äD*'�0h6Z� k Y [ Ì�*&!�h.G&IKc � � Y [ �0h6Î



� l :



;
��� �
?

��� �
fhgji ���K� ü�nqzanqw�r� ; xr��¤yV x qy�|�uvt¦r�za�vn�ujnq{[zh�¨§Q�¨ujybw

� ��½Êº��B�����L���"¹���¾W½��bºA¹n
 ¼|����¸N¾jº³·%º����
	9� ��¼
¸¤ºL
���¸0�
ÏvI8`VÁNFHi.i¦T[f�`WFP]QIìÇ�T�T�Õs`WT�I;ce`VÁNT_f	]QÔ¨GQJMO6T�ÆNUbG&FHf�ÀhFPINFMÀhFPÖ�G&`WFP]QI8`W] �#� �¦Ý��¤ßvã�Ü_Ý�ßvÝ�ÎSï� 
Ô
G&L¤`V]QÀ_G�`bG.Ëxä���Í6GQUWTAiWÈ;T[f	FMÅ;f�GQJMJPÄ�c¤T�iWFMO6INT�c>`V]
ÈNUV]�ÃaFHc¤TAG©f�]QÀhÈKGQf	` UVT�ÈNUVT�iWT�Ia`VG&`WFP]QIC]&Âs`WÁKT
Æ;T�ÁKG�ÃsFM]6U ]&Â;IKG&ÀhT³È;GQiVi¦FPINO"ÈKUW]¤f	T[iWi�f�GQJPf�LNJMF~Î �"GQÀ�T[i�GQÈNÈ°T�G&U�T	Õ¤ÈNJPFHf	FM`WJPÄ.FMI<`WÁNToij`bG�`VT�i�]&Â
G&I'ï� 
ÔvG&LN`W]QÀ_G&`W]QI ó�`VÁNToFPcNT�G>FPi�`VÁKG�`�`WÁNToIKGQÀhT�i�GQiVi¦]¤f�FPG&`WT�c.`W].G>i¦`VG&`WToG&UVT³`VÁNT�IKG&ÀhT�i
Ç©ÁNFPfbÁ�À_G�Ä�ÈNJHG�Ä�G�UV]QJPTCFPI£`WÁNT�i¦`VG&`WT.T�ÃQ]QJPL¤`VFM]6ISÎ ¿ i¦T�` [�� X *Hj-jHj-* ��
 ��
 h�]&Â�JP]¤f�GQJ�IKG&ÀhT�iFPi�GQiVi¦]¤f�FPG&`WT�cìÇ©FM`WÁÒT[GQfbÁÒi¦`VG&`WT S Z�G&I;cØG�È;T�UWÀ'L¤`VG&`WFP]QIÒO6UW]6LNÈ�� � ]6I [�� X *-j-jHj * ��
 ��
 hc¤T	ÅKIKT�iSÇ©Á;G�`�UVT�I;G&ÀhFMIKO6i�JPT�G�Ã6T�LNIKfbÁKGQINOQT[c"`VÁNT³Æ°T�Á;G�ÃaFP]QU ]&Â S Î[^Ó]QUVT�]�ÃQT�U�ZV`VÁNT³FHc¤T�Ia`VFx`jÄ
]&Â�IKG&ÀhT�i�FPi_JP]¤f�GQJ©`W]¥`VÁNTÓij`bG�`VTQó²i¦`VG&`WT[ihÇ©ÁNFPfbÁ cNFxÉÊT�U�]6INJPÄÒÂY]QUh`VÁNTÓ]6UVc¤T�U_]&ÂC`WÁNT�FMU
IKG&ÀhT�i>G&UVT.FPcNT�Ia`WFMÅKT�cSÎ� >LNT�`V]_`WÁKT<LKiVG&O6T.]&Â�JM]¤f�G&J I;G&ÀhT�i�ZKÇ©ÁNT�INT�Ã6T�UCG�`WUbG&IKiWFx`VFM]6I�FPi
È;T�U¦ÂY]6UWÀhT�c_G�I;G&ÀhT"f	]6UWUVT�iWÈ°]QIKc¤T�IKf	ToÆ°T	`jÇ�T�T�Ih`WÁNT>IKG&ÀhT
]QÂ°`VÁNT"iW]QLNUbf	T
i¦`VG&`WT"GQIKc�`WÁKT
IKG&ÀhT�io]QÂ�`VÁNT�`VGQUWO6T	`©ij`bG�`VT.FPioT�ÕsÈKJMFHf	FM`WJPÄ�UVT�ÐaLNFPUWT[c�Î

� '�% ���8x �����I� !��
�
]�Ç Ç�T"FPI6`VUW]¤c¤L;f	T
`VÁNTCIN]&`VFM]6I�]&ÂAÞÊÝ�Ü_Û'� 	�Û�ß 	�Îsï
T�UWT[G�Â´`WT�U�ZaÇ�T"LKiWT���� � �, . �%é!� �jm��, . ��ë
`W]�c¤T�IN]&`VT�G�ÆNF ÑjT�f	`WFPÃQT�é�FMI�ÑjT[f�`VFMÃ6T[ë²ÂYLNIKf	`WFP]QI�ÂYUV]QÀ"�-`V] ��Î
������� ��!"��#$��#�' �9ÞÊÝ�Ü_Û'� 	�Û	ß$� à
	<Ý 	�ß����Ká	ß�� �WÛ

% J L'&)(+*�,.-\P0/ / (1&)24365 P879(�&;:<&)243>=@?�?�A�PCB�(1DE8F GIH�D�Q0J lLKMK JON E N Z ;QP R243 QLJ lLK K JSN E N Z"H�U
T /NÛ"�WÛVU S ó�RXWh3Y�XW©é S ë.à
	<Ý �KÛ"��Ü �¤ßvÝ�ß~à�ã�Þ
2��Wã����ØÝ&Þ��[Z@W-à
	<Ý_ßvã�ßvÝ�1�ã��&�6Û ��à´Þv2 +
¿ IKGQÀhT�c�iWT	`oFPi�G<iWT	`o]&Â i¦`VG&`WT[i³T[Ð6LKFMÈNÈ°T�c�Ç©Fx`VÁdG'ÀhT�fbÁKGQINFPiWÀ9`W]'OQFPÃQT"JP]¤f�GQJ;ÀhT�GQINFPINO
`W]�IKGQÀhT�i
]¤f�f	LNUVUWFPINO_FPIÓT�G6fbÁ�ij`bG�`WT6ÎKÏvIÓÈ;G&UW`WFHf	LNJHG&U[Z¤ÂYLNIKf	`WFP]QI ^ ^ ÄsFMT�JPcKi
`VÁNT�IsLNÀ<Æ°T�U]&Â�JM]¤f�GQJ
IKGQÀ�T[i_]&Â.i¦`VG�`VT�i�Î³^�]6UWT�]�ÃQT�U[Z�`WÁNTeÈ;T�UWÀ'L¤`VG&`WFP]QI­OQUV]QLNÈ\�XWoé S ë_GQJMJP]�Ç
ih]QIKT
`W]¥c¤T�iVf	UVFMÆ°TdcNFMUVT�f	`WJPÄ¥`WÁNT£UWT�IKG&ÀhFPINO6i<`WÁ;G�`_c¤]eIN]Q`hG&É°T[f�`�`WÁNT£Æ°T�ÁKG�ÃsFP]QLNU�]&Â S Z�F~Î T6ÎMZ
i¦ÄsÀhÀhT	`WUVFPT�i�G&Àh]QIKOÒ`WÁKTìJP]¤f�GQJ>IKGQÀhT�i£]&Â S Î
R�FPIKG&JPJPÄQZoÇ²T¥GQiViWLNÀhTe`VÁKG�`�ij`bG�`VT�i�G&UVT
`W]&`bG&JPJMÄ�]QUbc¤T�UWT[c�Î3P�Ä'f�]QIsÃQT�I6`VFM]6IhÇ²T
Ç©UVFM`WT [ S óDRXW	h.WÓ`V]�FMI;c¤FPf�G�`VT©`WÁNTCi¦T�` [�� X j j ��
 �0
 ] hG&IKc�Ç�T�LKiWT_^�K�M3N�`W]�cNT�IN]Q`WT.`VÁNT<LNIKFMÃ6T�Ubi¦T.]QÂ�I;G&ÀhT�c�iWT	`bi�Î°ÏvI�`WÁNT�c¤T	Å;INFx`VFM]6IÓG&Æ°]�ÃQT6Z
`WÁNT�OQT�INT�UbG&J�ÈNUW]¤c¤L;f�`a`@FHi>T�ÀhÈNJP]�ÄQT�cÙé�GQi>LKiWLKG&J�FPIÓ`jÄsÈ;T<`WÁNT�]QUVÄNë©`V]�`jÄsÈ;T'ÂYLNIKf	`WFP]QIKibÓiWLKfbÁ£`WÁKG&`�`VÁNT�`jÄsÈ;T.]QÂcb�é S ë�FPi©cNT�È°T�IKc¤T�Ia`
]QI S Î
������� ��!"��#$� � ' �9ÞÊÝ�Ü_Û'�{*%�¤Þ°á�ß®à�ã&Þ ] à
	<Ý�	bß����Ká�ß�� �WÛ

]�Y ` (ÙóOd�eYfhg-*#b ó+d�eYfhg-*Gc�óDR_iv, .@RXj *8kîóIl�Cm n$o ��é [ c�é S ëih�j � m��,�. [ S h1iKë�f



T /NÛ"�WÛVU S óTR i�� * U��eó�k l é S ë63 � j�� éCc l é S ë¦ë ��� Y k l é S ë'Ý�Þ ��� �C� i�� é S ë=5\k l é S ë"+
¿ iCFMI8`WÁKThf�GQiWT<]QÂ�i¦`VG&I;cNG&Ubc�`WUbG&I;i¦FM`WFP]QIìi¦Ä¤i¦`WT�À_i�ZKÂYLKIKf�`VFM]6IKi.G&UVT<LKiWT�ce`W]�c¤T�`WT�UVÀhFMIKT
`WÁNT�INT	Õs`.ij`bG�`VT']QÂA`WUbG&IKiWFM`WFP]QIKi�Î ¿ iCi¦`VG&`WT[iCGQUWT'T�ÐaLNFPÈNÈ°T�cÓÇ©FM`WÁ8JM]¤f�G&J�IKG&ÀhT�i�Z�G�IKGQÀhT
f	]QUVUVT�iWÈ;]6IKc¤T�I;f	T�é´`VÁNT"À_GQÈNÈNFPINO ]	� ë�FHiAINT�T�c¤T[ch`W]�c¤T�iVf	UVFMÆ°T
ÁN]�Ç­IKGQÀhT�iAFPI_`VÁNT>c¤T[ij`VFxÔ
IKG�`VFM]6Ihi¦`VG&`WT
GQUWToÀ_G&ÈNÈ°T�chFPIa`W].IKGQÀhT�i�]&Â°`WÁKT"i¦]6LNUbf	T©ij`bG�`VTQÎQï"]�Ç²T�ÃQT�U[Z�i¦FPIKf�T©IKG&ÀhT�iA]&Â
f	]QUVUVT�iWÈ;]6IKc¤FPINO<i¦`VG�`VT�i�é S *Gc l é S ëWë²FMI;c l GQUWTCc¤T	ÅKIKT�cdLNÈ�`V]�È°T�UVÀ<LN`VG�`VFM]6I�OQUV]QLKÈKi�ZaÇ�T
À<LKi¦`AT�ÐaLNFPÈ ] Ç©FM`WÁ_G 		Û�ß�k l é S ë�]&Â;FPI�ÑjT[f�`WFPÃQToÂYLKIKf�`VFM]6IKi�Îa×sFMI;f	T�`WÁNT©I;G&ÀhT©f	]QUVUVT�iWÈ;]6I¤Ô
c¤T�IKf�T"À'LKij`�Æ;T>ÂYLNIKf	`WFP]QIKGQJ®Z6`WÁKT>Ç©ÁN]6JMT>i¦T�`9k l é S ë³À<LKi¦`²Æ°T>O6T�INT�UVG&`WT[c'ÆsÄ_iVG�`WLKUVG&`WFPINO
G&IsÄ�]QÂ�FM`Vi"T�JPT�ÀhT�Ia`bi
ÆsÄ�`VÁNT�È°T�UVÀ<L¤`bG�`VFM]6I�OQUV]QLNÈ£]&ÂLc l é S ë�ZÊG&IKc£`VÁNT�UVT�iWLNJx`>À<LKi¦`"Æ°T
FMIsÃ�G&UVFPGQIa`oÇ©FM`WÁ�UVT�iWÈ;T[f�`o`W]�`VÁNT.È;T�UWÀ'L¤`VG&`WFP]QI�OQUV]QLKÈ�]&Â S Î

�"G&ÀhT[cÙÂYLKIKf�`VFM]6IKi�f�G&I­Æ;T8f	]QÀhÈ°]6iWT�c FPI­`WÁNTÓ]6ÆsÃaFP]QL;ihÇ�G�Ä6Î o T	` ] GQIKc�p�Æ°T
IKG&ÀhT�cdÂYLNI;f�`WFP]QI;i�Î ç ÁKT�I ] �#p FHi
c¤T	Å;INT�c£]QIKJMÄ�FMÂ�b l Y (%s�ZKGQIKc
O (%lut s Y (�l<Znbmlut s Y b s Z
O c lut s óTR i�� ,w. R j�
 Y c l �Gcns�Z
O k l=t s_é S óDR i�� ë Y k shéCc l é S ë¦ë��Lk l é S ë
o T	` ] Æ°T�G'I;G&ÀhT�c�ÂYLNIKf	`WFP]QISZ y] c¤T�IN]&`VT�i�`VÁNT�i¦LKU�ÑjT[f�`WFPÃQT.f�]QÀhÈ;]6INT�Ia`
]QÂ ] ó
O ( {l Y ( l G&I;cvR j
�� Y [ S ASóDR j�� ^F} S óDR i�� j c l é S ë Y S A~haZ
O ^ S ^ j �� Yz^ S ^ j�� Z
O � j �� é S ë Y � j�� é S ë	Z
O c={l é S ë Y c l é S ë�Z
O k {l é S ë Y k l é S ë

� ' # ��� � �����4� #��$��w������S����������� � ����!"��#	� �
ç ]�c¤T[G&J�Ç©Fx`VÁØï# "Ô¨GQL¤`W]6ÀhG&`VG£G&IKc8IKGQÀ�T[c8iWT	`bi�Z°`VÁNT_IN]&`VFM]6Ie]QÂ²ÆNLNI;c¤JMT_À'LKi¦`�Æ°ThT�I¤Ô
UWFHfbÁNT�cSÎ�R�FMUbi¦` Ç²T³ÁKG�ÃQT�`V]"c¤T	Å;INTA`VÁNT³iWT	`�]QÂ¤JPGQÆ;T�JPi ]&Âs`WUbG&IKiWFM`WFP]QIKi�Î o G&Æ°T�JHiS]&Âs`VUVGQIKi¦FM`WFP]QI;i
À<LKi¦`�c¤FHi¦`WFPINOQLNFHiWÁ�G&Àh]QIKO�`WÁKT>c¤FMÉ°T�UWT�Ia`²ÀhT�GQINFMIKO6i²]&ÂSIKGQÀ�T[iA]¤f�f�LNUVUWFPINO�FPI�òÊÔvf�GQJPf�LNJML;i
GQf�`VFM]6IKi�Z�IKGQÀhT�JPÄ¥iWÄsIKfbÁNUV]QINFPÖ�G&`WFP]QISZ�Æ;]6LNIKcÙ]QL¤`VÈNL¤`�é�iVf	]QÈ°T�T�Õs`WUVLKi¦FP]QI°ë�ÂYUVT�T�]6L¤`WÈKL¤`�Z
Æ;]6LNIKc£FMIKÈNL¤`�ZK]QL¤`VÈNL¤`
Ç©ÁNT�UWT>`WÁNT�iWLNÆ¤ÑjT[f�`
G&I;c�`VÁNT�]QÆ¤ÑjT[f�`
f	]6FMI;f	FHc¤TQZNGQIKcdiW]h]QISÎ ç ÁKT
i¦T�`"]&ÂAòÊÔvf�GQJPf�LNJML;i
JHG&Æ°T�JHi�+! £FHi©`VÁNT'iWT	` [ & �#"u*W��$�" &
*�$�" &
*W�&%�';*�%�'�h6ÎNï
]�Ç�T�Ã6T�U[Z
`WÁNFHiCFPiCIN]Q`CT�IN]QLNO6ÁSÎ$s8T_i¦`WFPJMJ�ÁKG�Ã6T�`W]£i¦È°T�f�FxÂYÄeÁN]�Ç À_G&IsÄ�IKG&ÀhT�i�GQUWT�GQiVi¦]¤f	FHG�`VT�c£`V]
JPGQÆ;T�JPi�Î³RN]6U�FPIKij`bG&IKf�TQZAIK]ÒIKG&ÀhT�FHi�GQiViW]sf�FPG&`WT[cÒ`V]�& �#" é�iWÄsIKfbÁNUV]QINFPÖ�G&`WFP]QI;ë'JHG&Æ°T�JHi�Z
Ç©ÁNT�UVT�G6i
]QIKT'IKGQÀhTQZ°FPi�GQiViW]sf�FPG&`WT[c£`W]�Æ°]QLKIKcÓ]6L¤`WÈNLN`���$�" & JHG&Æ°T�JHi�Î o T�` ^ ^ Æ;T'`WÁKTÇ²T�FMO6Á6`CÀ_G&È8G6iWiW]¤f	FHG�`VFMINO�`W]�T[GQfbÁÓòÊÔ¨JHG&Æ°T�J�`WÁNThiWT	`�]&Â³FPIKc¤FHf	T[i"]QÂ²c¤FHij`VFMIKf	`CI;G&ÀhT�i>`WÁKT
JPGQÆ;T�JSUWT�ÂYT�Ubi²`W]KÎ ç ÁNT�Ç²T�FMO6Á6`©À_G&È�FHi©c¤T	Å;INT�c�GQi�ÂY]6JMJP]�Ç
i�ó

^ & �(" ^FY*) ^ ��$�" & ^FYz^ �&%�' ^DY\[ äFh ^ $�" & ^FYz^ %+' ^3Y\[ ä3*%��h
������� ��!"��#$�-,�' �'2"�¤Þ���1PÛ|� ábã&Þ 	�à
	�ß 	<ã�*�ß7/KÛ 	�ß����Ká�ß�� �WÛ

� Y?`/. ó+d�e fhgB*d(�������ó0��é S10 . ë�f
T /NÛ"�WÛ S10 . à
	.ß7/KÛ 	�Û�ßoãR*)~ �KÝ ������� 1MÛ�	'ãR*.ßG/NÛh*	ã���Ü ` EF*¦ò�*�� * S f{2Qà70�Û�Þ 2"


S10 .�Y [�` ECóD+! �*¦ò¥ó ^ E ^ � m.�,w. [�� X j j hT* S óDR(2�*��ìó l
>�3�465

[ S h72 �jm��, .@R E
fGhDj



Ý�Þ��
R E Y

� [bq * � X j j hîà *=E I [ �&$�" &
*W�&%�'kh
[�� X j j h à *=E 	I [ �&$�" &
*W�&%�'kh

�¤Þ��QÛ"��ß7/KÛ�ábã�Þ 	bß��WÝ&à´ÞKß
ßG/NÝ&ß �(2��Êé S ë �d( � Y ( � 3 T /NÛ"�WÛ�( � YZ[T` E0*Wò�* S *�� f/I9(������8
�hÝ�Þ���� � ` E0*¦ò�* S *�� f YV` EF*¦ò�* S *������:f,+
ç ÁNT"FPIa`WLNFM`WFP]QI�FHi³`WÁKG&`�G�ÆKLNIKc¤JPT"ÈNUV]�ÃsFPcNT�i�`VÁNT>GQÆKi¦`WUbGQf�`VFM]6I�`W]'cNT�iVf	UVFMÆ°T
`VÁNT>iWLKf�f�T�iVi¦]6U
i¦T�`�]&ÂKG"ij`bG�`WT6Î[^Ó]QUVTAÈNUVT�f	FHiWT�JPÄQZ�FMÂ ` EF*Wò�* S *��vfJI S10 . Z�`VÁNT�I S FPi `WÁNT�c¤T�i¦`WFPIKG&`WFP]QI<i¦`VG&`WT �E�FPi"`WÁNT�JHG&Æ°T�J�]&Â�`WÁKT<`VUVGQIKi¦FM`WFP]QI �KòÙG6iWiW]¤f	FHG�`WT[i©`V]�`WÁKT<JHG&Æ°T�J�`WÁNT'IKG&ÀhT[i"]6ÆKi¦T�UWÃ6T�c�FPI
`WÁNTC`WUbG&I;i¦FM`WFP]QI �¤GQIKc��8ij`bG�`WT[i�ÁN]�Ç IKG&ÀhT[i²FPId`WÁNT.c¤T[ij`VFMIKG&`WFP]QI£ij`bG�`WT�G&UVTCUWT�JPG&`WT�c�Ç©Fx`VÁ
`WÁNT�IKG&ÀhT[i
FPIÓ`WÁKT'iW]QLNUbf	T<i¦`VG&`WT6Î��"]&`WFHf	T<`WÁKG&`>`VÁNT'cNFPi¦`WFPINOQLKFPiWÁNT�ceT�JPT�ÀhT�Ia` q Æ°T�JP]QINOai`W]�`WÁKT
IKG&ÀhT[i�]&ÂÊ`WÁNT
iW]QLKUVf�Toi¦`VG&`WT©Ç©ÁNT�I_G�INT�Ç­IKGQÀ�ToFHiAO6T�INT�UVG&`WT�c'FPI'`VÁNT©`VUVGQIKi¦FM`WFP]QI Î

×s]QÀhT>G6cNc¤FM`WFP]QIKGQJÊ]QÈ°T�UbG�`WFP]QI;iA]�ÃQT�U²ÆKLNIKc¤JPT�i�Ç©FPJMJÊÆ°T>ÁNT�JMÈNÂYLNJ®ÎKECFPÃQT�IdG<ÂYLNIKf	`WFP]QI b�Z
c¤T	ÅKIKTab��"`W]_Æ°T.Fx`bi q Ô¨T	Õs`WT�IKiWFM]6IdGQi�ÂY]6JMJP]�Ç
i�ó

b � é	�°ë Y � q FMÂ
� Y&qb�é��°ë�]Q`WÁNT�UWÇ©FHi¦T

o T	` [�^ � ^ h.Æ°T�`WÁNT�ÂYLKIKf�`VFM]6I£]�Ã6T�UoÆNLNI;c¤JMT[i©OQFPÃQT�I�ÆsÄ

[�^ � ^ h Y �
 >��  � � � ��� 3 i��	��� �
����� éYò ë�� ����� é��Së
� [bq h
Ç©ÁNT�UVT ����� ÄsFMT�JPcKiC`WÁNT�UVGQINOQT']&ÂAÂYLKIKf�`VFM]6IKi�ÎSRKLNIKf	`WFP]QI [ ^ � ^ hhOQFPÃQT�i"`WÁKThiWT	`�]&Â²IKG&ÀhT�iÇ©ÁNFPfbÁÙ]sf�f	LNU<FMIØ`VÁNT�ÆKLNIKc¤JPT �AÎ�ï
T�UWT[G�Â´`VT�U[Z Ç�T�Ç©FMJPJ�]QINJPÄìf�]QIKiWFHc¤T�U'ÆNLNIKc¤JPT�i�� iWLKfbÁ
`WÁKG&` [�^ � ^ h�FPi"ÅKINFM`WT6Î°^Ó]QUVT�]�ÃQT�U�ZKÇ²T�Ç©FPJPJ�LKiWT! G�#"<`V]�FPIKc¤FHf�G&`WT�`VÁNT<IsLNÀ'Æ;T�U>]QÂ�IKG&ÀhT�i
Ç©ÁNFPfbÁ�]¤f�f�LNU©FPI�`VÁNT.ÆNLNIKcNJMT4� éYF~Î TQÎ$ G�#" YV^ [�^ � ^ h ^ ë�Îç ÁNT
Àh]6i¦`³FPÀ�È°]QUW`VGQIa`³f	]QI;ij`VUWLKf	`WFP]QIh]QI_ÆKLNIKc¤JPT�i²FPi�`WÁNT'Þ°ã���Ü_Ý�1xàMâ�Ý&ß®à�ã&Þ�]QÈ°T�UbG�`WFP]QI Î
ç ÁNFPi ]QÈ°T�UbG�`VFM]6I.FPi INT�f�T�iViWGQUWÄ"ÂY]QUS`jÇ�]
c¤FMÉ°T�UWT�Ia`�UVT�GQiW]QI;i�Î ç ÁKT�ÅKUbij` UVT�G6i¦]6I�FPiS`WÁKG&` `WÁKT�UVT
G&UVTocNFxÉÊT�UVT�Ia`AT�ÐaLNFPÃ�G&JPT�Ia`AÇoG�Äsi�ÂY]6U�ÈNFHfbðaFPINO.LNÈ�`VÁNT"i¦`WT�È_f�]QÀhÈ;]6INT�Ia`bi©éYF~Î T6Î6ÐaLKGQcNUWLNÈKJMT[i
` E0*¦ò�* S *�� f¦ë_]QÂ'GÒÆKLNIKc¤JPTQÎ5sìT8GQiViWLNÀhTÓ`W]�ÁKG�ÃQT8G&I ]6UVc¤T�UWFPINOÒUVT�JHG�`VFM]6I ]�ÃQT�U�`WÁKT
Ð6L;GQc¤UVLNÈNJPT�i'FMI S10 . Z�Ç©ÁNFPfbÁ�ÄsFMT�JPcNihGQIÙ]QUbc¤T�UWFPINO&% ]�Ã6T�U<`WÁNT�ÆNLNI;c¤JMT[i�]QI . Î ç ÁNFPi]QUbc¤T�UVFMIKOØUWT�JPG&`WFP]QI Ç©FPJMJCÆ;TìLKiWT�c­`V]Ùc¤T�ÅKINT8f�G&IN]6INFHf�G&J>UWT�ÈNUVT�iWT�Ia`VG&`WFPÃQT�i�]&Â�ÆNLNI;c¤JMT[i�Î
ç ÁNT<]6UVc¤T�UWFPINO_]6IÓÐ6L;GQc¤UVLNÈNJPT�i>f�G&I�Æ°T'cNT	ÅKINT[c�IN]6IÓG&À<ÆKFMO6LN]QLKiWJPÄ�]QIKJMÄ�GQiViWLNÀhFMINO�GQI
]QUbc¤T�UVFMIKO�]QI . Î ç ÁNFPi²FHi²Ç©ÁsÄhÇ�T>FPIa`WUV]scNLKf	T[c�G&I�]6UVcNT�UVFMINO'UWT�JPG&`WFP]QI_]6I�IKGQÀ�T[c�iWT	`Vi�FPI`WÁNT�ÅKUbi¦`oÈKJPG6f	TQÎ

ç ÁNT
i¦T[f	]6IKc�Z�Àh]QUVToFMÀhÈ°]QUW`VG&Ia`[Z&UWT[GQiW]QI'ÂY]QU�IN]6UWÀ_GQJMFPÖ�FPINO.G�ÆNLNIKcNJMT©FHi�ÂY]QU³UWT�À�]�ÃsFPINO
ÂYUW]6À `WÁKT<ij`VT�ÈÓf�]QÀhÈ;]6INT�Ia`
]QÂ�GhÆNLKIKc¤JPT<G&JPJ�`WÁKT�FMIKÈNL¤`
`VUVGQIKi¦FM`WFP]QI;i©Ç©ÁNFHfbÁ�GQUWT �VÛ'���¤Þ �
�QÝ�Þ;ß®Î �²]6IKiWFPc¤T�U"ÂY]6U�FMIKi¦`VGQIKf	T�`VÁNT_f�GQiWT<]QÂ�G£ij`bG�`VT S ÁKG�ÃsFMINOd]QINJPÄÓ]6INT'I;G&ÀhT � X GQIKcGQiVi¦LNÀhTC`WÁ;G�`©`WÁKT�ÂY]QJPJM]�Ç©FPINO'`jÇ²]�`WLKÈNJMT[i
G&ÈKÈ;T[G&U©FPI�G�ÆNLKIKc¤JPTQó

` %�' *��(' * S * [�� X .)'wh|f G&I;c ` � %+';**�Q* S * [�� X . q h�fij
ç ÁNT�ISZA`WÁNT£ÅKUbij`_`VLNÈNJPT�FPi_UVT�cNLNIKcNGQI6`[ZAGQi�FM`�T	Õ¤ÈNUVT�iVi¦T[i'T�ÕNGQf�`VJMÄÒ`WÁNTÓiVG&ÀhT£Æ;T�ÁKG�ÃsFM]6U
]&Â�`WÁKT'iWT�f	]6IKc£`WLKÈNJMT6ZÊT	ÕNf	T�È¤`
`WÁ;G�`.G,+jÂYUVT�T�-_FMIKÈNL¤`"`VUVGQIKiWFx`VFM]6I�FPi>LKiWT�c�UbG�`VÁNT�U©`VÁKG&I8G+¦Æ°]QLNIKc(-"]6INTQÎ&ï"T�IKf�TQZ�`WÁKTo`WUbG&IKi¦ÂY]QUVÀ_G�`WFP]QI<UWT�À�]�Ã6T�i `WÁNToÅ;UVi¦`�`WLNÈNJPT�ÂYUW]6À `WÁKT�ÆKLNIKc¤JPTQÎ



s8T�ÁKG�Ã6T£`W]¥UWT�À_G&UVð¥`WÁKG&`�UWT[c¤LNIKcNGQIa`_`WUbG&IKiWFx`VFM]6IKih]¤f�f�LNU_Ç©ÁNT�I ÆNLNFPJHc¤FMIKO¥`WÁNTeï� 
Ô
G&L¤`V]QÀ_G�`V]QI_ÂY]6UoG'òÊÔvf�G&JHf	LKJMLKioGQOQT�Ia`[Î6ÏvIKcNT�T�cSZ¤Fx`©FHi²IK]&`oÈ;]aiWiWFMÆKJMT>`W]_c¤T[f	FHc¤T>Ç©ÁKFPfbÁ�ÂYUWT�T
FMINÈKL¤`>`VUVGQIKiWFx`VFM]6IKi"GQUWT�UVT�ÐaLNFPUVT�c�ZÊG&IKcÓÇ©ÁNFPfbÁÓ`WUbG&IKiWFx`VFM]6IKi"GQUWT'f	]�ÃQT�UWT[c£ÆaÄ£`VÁNT'Æ°]QLKIKc
FMINÈKL¤`_`WUbG&IKiWFM`WFP]QI X Î ç ÁNT�i¦]6JMLN`WFP]QI�`W]¥`WÁKFPi_ÈKUW]6ÆNJMT�À f	]6IKiWFPi¦`Vi�]&Â.GQcKc¤FMIKO¥G¥iWLNÈ°T�Ubi¦T�`
]&Â³`VÁNThUWT[ÐaLNFMUVT�ceÂYUVT�T�FMINÈKL¤`.`WUbG&IKiWFM`WFP]QIKiCÇ©ÁNT�I8`VÁNT_ï# "Ô¨GQL¤`W]6À_G�`W]6IeFHi�ÆNLNFPJx`[Z G&I;cÓ`V]
T	Õ¤ÈNJP]QFM`�G�UVT�cNLKf�`VFM]6I<ÂYLNI;f�`WFP]QI�`V].UWT�À�]�Ã6TA`VÁNT©]QINT[i�`WÁKG&`³G&UVToLNININT[f	T�iViVG&UVÄQÎ� "LKUWFPINO�`WÁKT
Fx`VT�UbG�`WFPÃQT�T�ÕsT[f	L¤`VFM]6Id]QÂ�`VÁNT.ÀhFMIKFMÀhFPÖ�G�`VFM]6I�G&JPOQ]QUVFM`WÁNÀ�Z¤ÆNLNI;c¤JMT[i
G&UVT�i¦ÈNJPFM`�ó¤`VÁNFPi
À�T[G&IKi
`WÁKG&`'`VÁNT�i¦T�`�]QÂ"UWT[c¤LNIKcKG&Ia`hf�]QÀhÈ°]QINT�I6`bi<]QÂ"ÆNLNI;c¤JMT[i_c¤T�f�UWT[GQiWT�i�Î�ï"T�IKf�TQZ�Ç©ÁNT�I�`WÁKT
Fx`VT�UbG�`WFPÃQTAf�]QIKi¦`WUVLKf	`WFP]QIC`WT�UWÀhFPIKG�`VT�i�Z�]QIKJMÄ"`WÁN]ai¦T�ÂYUVT�T�FPINÈNLN`Vi `WÁKG&`�G&UVT�UWT[G&JPJMÄ"UWT[c¤LNIKcNGQIa`
ÁKG�ÃQTCÆ;T�T�I�UVT�Àh]�ÃQT[c_ÂYUV]QÀ `VÁNT.ÆNLNI;c¤JMT[i�Î

ç ÁNT�IN]6UWÀ_G&JPFPÖ�G�`VFM]6Id]QÂAGhÆNLNIKc¤JPT��ØFHi"cN]QINT�FPIÓc¤FMÉ°T�UWT�Ia`>ij`VT�ÈKi�ÎKÏvI�`VÁNT.ÅKUbi¦`>ij`VT�ÈSZ
`WÁNT�ÆNLNI;c¤JMT.FHioUVT�c¤LKf�T�cdÆsÄ_UWT�À�]�ÃsFPINOhG&JPJ;`VÁNT.È°]6iVi¦FPÆNJPÄ_UWT[c¤LNIKcNGQIa`oFPINÈNLN`©`WUbG&IKiWFx`VFM]6IKi�Î
� T�c¤L;f�`WFP]QI£ÂYLNI;f�`WFP]QI � � 0 é���ëo]6I£ÆKLNIKc¤JPT�ioFHi
c¤T�ÅKINT�c�G6i�ÂY]QJPJM]�Ç
i�ó
�������	��

��� J � � �
� M������ ���	��

��� J M������ ��� QbL�����P�����P��1P�� Uc/ L = ����P��$P���P��"!�U$(_M#����� ��$ ��!8J D%�'&RQ(� 3 �"Z"H�Z «

(>IKf	TC`WÁKT.UWT[c¤LNIKcNGQIa`oFPINÈNLN`©`WUbG&IKiWFx`VFM]6IKi�ÁKG�ÃQT�Æ°T�T�IdUVT�Àh]�ÃQT[c�ZsFx`
FHioÈ°]6iVi¦FPÆNJPT>`V]�GQiVi¦]QÔ
f	FHG�`WT�`V]�ÆNLNI;c¤JMT��¥`WÁNT<iWT	`
]QÂ�Fx`bi +WG6f�`VFMÃ6TCI;G&ÀhT�i - � � 
 YV[�^ � � 0 éG��ë ^ h6Î ç ÁNT�iWT�G&UVT�`WÁKTIKG&ÀhT�i³`WÁ;G�`©G&ÈNÈ°T�GQU²T�Fx`VÁNT�UoFPIdG<cNT�i¦`WFPIKG�`VFM]6Idi¦`VG�`VT"]6U²FPIdG<JPGQÆ;T�J°]QÂ�G�IK]QI¤Ô¨UWT[c¤LNIKcKG&Ia`
`WUbG&IKiWFx`VFM]6I�]&Â `WÁNTCÆNLNIKcNJMT6ÎsR�FPIKG&JPJPÄQZa`WÁNT�Þ°ã���ÜhÝF1qàMâ[Ý�ß~à�ã�Þ�ÂYLKIKf�`VFM]6I �')���* é���ë�FHi�cNT	ÅKINT[cGQi�ÂY]QJPJP]�Ç
i�ó

����+-, �/.0

�1� J � �
� M������ +-, �/.0

�1� J325476'809 M������ �:� QbL;����P�����P��1P�� Uc/-�=<> S�6 � Z-? �

Ç©ÁNT�UVT
*
� �A@ FPi<`WÁKT�ÂYLNI;f�`WFP]QIÙ`WÁKG&`�UVT	`VLNUVIKi�`VÁNT�ÀhFPINFPÀhGQJoÈ;T�UWÀ'L¤`VG&`WFP]QIÒ]QÂ>GÓO6FMÃ6T�I

ÆNLNIKc¤JPT�Ç©Fx`VÁÙUVT�iWÈ;T[f�`�`W]ì]QUbc¤T�U %.Î�^�]QUVTdÈKUWT[f	FHi¦T�JMÄ6Z�O6FMÃ6T�IÙG8ÆNLNIKcNJMT �-GQIKcÙGeÈ;T�U¦Ô
À<L¤`bG�`WFP]QI3BÙó [�^ � ^ h � � �, . [�^ � ^ haZ ÆNLKIKc¤JPT � �CBÓFPi'c¤T	Å;INT�cØG6i . 
 t D Y . 
 Z <"����� 
 t D Y
[ é�EF*Wò �/B�* S *�� �CB6ë ^ é�EF*Wò�* S *��Së�ó���h6Î ç ÁNT'ÆNLNIKcNJMT *

� � @ ��FPi"`WÁNT�ÀhFMIKFMÀ_G&J�ÆNLKIKc¤JPT'FPI
[ � �CB ^ B_ó [ ^ � ^ h � � �,�. [�^ � ^ h3haZ¤Ç©Fx`VÁ£UVT�iWÈ°T�f�`o`V]'`VÁNTC`W]Q`VG&J�]6UVcNT�UVFMINO % ]QÂ�ÆNLNI;c¤JMT[i©]�ÃQT�U
. ÎÊÏvIÓ`WÁKT<ÂY]6JMJP]�Ç©FMIKOKZ°Ç²T�LKiWT{�	� ��* éG��ë"`W]�c¤T�IN]&`VT�`WÁKThf�G&IN]6INFHf�G&J�È;T�UWÀ'L¤`VG&`WFP]QIe`WÁKG&`GQiVi¦]¤f	FHG�`VT�iu(������ mFE/GIH � 
 � GQIKc:( ���W� 
 � [�` %�';**�(' * S *��;f ^ ' 	I � � 
 h6Îs8ToUVT�À_G&UVð�`WÁKG&`�Z�Ç©ÁNFPJPT<Ý�1�1;`WÁNT %+' `VUVGQIKi¦FM`WFP]QI;i�f�]�ÃQT�UWT[c�ÆsÄ�� %+' `WUbG&IKiWFx`VFM]6IKi�G&UVT
UWT�À�]�Ã6T�ceFMI8`WÁNT�cNT	ÅKINFM`WFP]QIì]&Â � � 0 éG��ë�Z ]6INJPÄ�`WÁN]ai¦T_f�]QUVUWT[i¦È°]QIKcNFMINO�`W]£`WÁKT_UWT[f	T�ÈN`WFP]QI]&Â²IK]QI¤ÔvGQf	`WFPÃQT�IKG&ÀhT�i.GQUWThUVT�Àh]�ÃQT[cÓFPIe`VÁNT�c¤T�ÅKINFM`WFP]QI¥]&Â �')��J* éG��ë�Î ÏvIìÂ�G6f�`�Z T�ÃQT�IeFMÂ
G&I�FPINÈNL¤`o`VUVGQIKi¦FM`WFP]QI�FPi²UWT[c¤LNIKcKG&Ia`�ZsFM`�ÀhFPOQÁa`²Æ°T"`VÁNT�f�GQiWT
`VÁKG�`oFM`of�]QUVUWT[i¦È°]QIKcKi�`W]'`WÁKT
UWT[f	T�ÈN`WFP]QI£]&Â�G'I;G&ÀhTC`WÁKG&`
FPi
G6f�`VFMÃ6TCc¤LKT�`W]�iW]QÀhT�]&`WÁKT�Uo`WUbG&I;i¦FM`WFP]QIKi�Î

R�FPIKGQJMJPÄQZSÇ�T_INT�T�c¥G�f	]6IKij`VUWL;f�`WFP]QIìÇ©ÁNFHfbÁØT	Õs`WUbGQf	`Vi�FPIØG�f�G&IK]QINFHf�GQJ�Ç�G�ÄeG�O6UW]6LNÈ
]&Â³È°T�UVÀ<L¤`bG�`VFM]6IKiC]QL¤`�]&Â²G�ÆNLNIKcNJMT6Î o T	`�� Æ;ThG�ÆKLNIKc¤JPTQZ�c¤T�ÅKINT[� � �Ò`W]£Æ°T'`VÁNThi¦T�`
[ � ^ ( ���W� 
 ��� � Y (������ 
 haÎ
K�w_#�L # �"��!"��#	� %	' � � � à
	<Ý�2 �Wã����Òã�* �KÛ ��Ü �¤ßvÝ�ß~à�ã�Þ 	,+
lA}~zÓuj�ay'¢[ybz6yVt¦r� ³��r��vy[��uj{£|6yb�VnM|Qy�¬A�ayWuj�ayVt<r��Ptjyby_nqzap6ª6u�uvt¦r�za�vn�ujnq{[z8nx�.tjy(M�ª6nqtjyb|en�u�nq��r��
|6n
N.�Vªa �u³r��Auj{.|6yV�bnx|6y�uj�6y©�anq�vnqw.nx xr	tjnqu®§<{���u~¬�{PON�®�br� q�bªa qª6�²r�¢[ybz�uj�b«



� ' � t)u � x ��� ��x ���S��!"��#	���6���$#Owb�G! u x
s8T£G&UVT_IN]�ÇèUVT�G6c¤ÄÓ`V]ÓFPI6`VUW]¤c¤L;f	T_`VÁNT_ÂYLNIKf	`W]6U�&9`WÁKG&`�c¤T�ÅKINT[i.`WÁKT�f	]QÔ¨GQJMO6T�ÆNUbGQiCÂY]6U
ï# "Ô¨GQL¤`W]6ÀhG&`VGKÎ ç ÁNT�GQf	`WFP]QI£]&Â ÂYLKIKf�`V]QU
&-]�ÃQT�U²IKGQÀhT�c�i¦T�`VioFHi©OQFPÃQT�I�ÆsÄÊó

� &�� 
��"� J Q � (.=���6	�+A �I/ � � J % P � z6{�tjw�r� xnq¡byb| Z �
� / � / � 

��� J�� ��
 �
� B � 

��� D � H�J B�� � �
� � l 7 � 
��"� � � n�¯ M#����� � ��� M������ � � �

Ç©ÁNFMJPT�`WÁKT�GQf�`VFM]6Id]QÂ ÂYLNI;f�`W]6U
&-]�ÃQT�U�IKGQÀ�T[cdÂYLNIKf�`VFM]6IKi©FHioOQFPÃQT�IdÆsÄÊó

� M � 
 � � J��{D�M � H � � � 
 � � J��{D�����H �
� B � 
 � � D � (1& � 
�� � � H (.& � 
�� � � J 6�?�� 2�D � ! H �
��� � 
 � � D � (1& � 
�� � � H�J B�� D%6�?�� 2�D � !jHaHC&\D
� ���-2 D � ! HaH�� l &�476��_(bQ / 6�?��-2 D � !7HS/ Z 243 Q � Z � 
�� � �¬A�6yVtjy ��! J L�� � PWQbL! ,P O PaB � D%�_HWP�� ! &�� Uc/�L	 1P O P�� P�� U (_M������ � P�� ! ( � � D%�_H�Z,U «
�
]&`VFPf�T£`WÁKG&`�ÂYLKIKf�`V]QU & À_GQÈKi�T�ÃQT�UWÄØI;G&ÀhT�c i¦T�` �%FPIa`W]ì`WÁKT£I;G&ÀhT�c i¦T�` &<é!�Cë

]&Â©Fx`bi�ÞÊã���Ü_Ý�1qàMâ[Û%�¥ÆNLKIKc¤JPT�i�Î ¿ JPiW]eG�IKGQÀ�T[c¥ÂYLNIKf	`WFP]QI ] FHi<À_GQÈNÈ;T[c¥FMIa`V]eG�IKGQÀ�T[c
ÂYLNIKf�`VFM]6Ie&'é ] ë'FPI iWLKfbÁ�GìÇoG�Äì`WÁKG&`�T�ÃQT�UWÄØf�]QUVUWT[i¦È°]QIKcNFMINO8ÈKG&FPU�é S *Gcnl�é S ëWë�FMI�cnl
FPi>À_G&ÈNÈ°T�ceFMIa`W]£G�iWT	`>]QÂ²f	]6UWUVT�iWÈ°]QIKc¤FPINO_ÈKGQFMUbi<é���* �')���* éG�QAYëWë
]QÂAÆNLNIKcNJMT[i>FPI4c	��� l � Îç ÁNT�ÐaLKG6c¤UVLNÈNJPT�iC]&Â³ÆKLNIKc¤JPTn�QA�G&UVT']6Æ¤`VGQFMIKT�c�ÂYUV]QÀ `VÁN]6iWT�]&Â � ÆsÄ�UWT�ÈNJPG6f	FPINO S Ç©Fx`VÁc l é S ë.GQIKcìÆsÄ8iVG�`WLKUVG&`WFPINO�Ç©Fx`VÁØUWT[i¦È°T�f	`.`W]�`WÁKT�i¦T�`<]&ÂoIKGQÀ�T_À_GQÈNÈNFPINO6i.FPI k l é S ë�Î
ç ÁNT'I;G&ÀhT'À_GQÈNÈNFPINO6i>FMI k ��� l � �­G&UVT<]6Æ¤`VGQFMIKT�cÓÆsÄ£`WUbG&I;ijÂY]6UWÀhFPINO�`VÁNT'È°T�UVÀ<LN`VG�`VFM]6I
OQUV]QLNÈ8]&Â²ÆKLNIKc¤JPT �')���* é��QAYëCÇ©Fx`VÁe`VÁNT_FPIaÃ6T�Ubi¦T�]&Â²`WÁNT�f�G&IN]6INFHf�G&J�È°T�UVÀ<L¤`bG�`VFM]6I8]QÂ �QAG&IKc8Ç©Fx`VÁØG�ÅKÕsT[cìFMI�ÑjT[f�`VFMÃ6T'ÂYLKIKf�`VFM]6I � �!" À_GQÈNÈNFPINO£`WÁNT�iWT	`.]&ÂoIKGQÀ�T[i�]&Â �')��J* éG��AYëFMIa`W]e`WÁNT�iWT	`h]&Â
IKGQÀ�T[i<]QÂ|�AZ�c¤T	Å;INT�c�GQi �$# " Z � �!" é � � ë Y � �&% G&IKc � �!" é ��� ë Y ����%FMÀhÈNJPFMT[i�� A'# " A®Î s FM`WÁN]6L¤`�ÆNLNIKcNJMT�IN]6UWÀ_GQJMFPÖ�G&`WFP]QISZ�`WÁNTÓfbÁK]QFHf	T£]&ÂE��A©G&Àh]QINO8`WÁK]6iWT
FMI ��A �CBÓÇ²]6LNJHc¥ÁKG�ÃQT_Æ°T�T�IÒG&UVÆNFx`VUVGQUWÄìG&IKc¥IK]&`'f�G&IN]6INFPf�G&JAÇ©FM`WÁÒ`WÁNT£f	]QI;i¦T[Ð6LKT�IKf�T_]&Â
ÀhGQÈNÈNFPINO�`W]6OQT	`VÁNT�UoÂYT�Ç²T�U©ÆNLNIKcNJMT[io`WÁKGQI�INT�T[c¤T�c�Î
������� ��!"��#$�)(�' � ß��WÝ�Þ 	�à´ß®à�ã&Þ 	�
�	bßvÛ�Ü ãb0�Û"�_Þ°Ý�Ü_Û%� 	�Û�ß 	�Ý�Þ �_ò �¦ÝQá�ß~à�ã�Þ 	_à
	�Ý�ÞÊÝ�Ü_Û%�
*%�¤Þ°á�ß®à�ã&Þqp 	��Ká6/�ßG/NÝ�ß bms Y &<éC(%s�ë,+
ï# "Ô¨GQL¤`W]6ÀhG&`VGÓGQUWT_È;G&UW`WFHf	LNJHG&U<`WUbG&IKiWFx`VFM]6IØi¦Ä¤i¦`WT�À_i<]�ÃQT�U<IKG&ÀhT�cØiWT	`bi�Î�RN]6UWÀ_GQJMJPÄQZ GQI
ï# "Ô¨GQL¤`W]6ÀhG&`W]6I � FHi©OQFPÃQT�I�ÆsÄÊó

O `WÁNT�T�JPT�ÀhT�I6`bi ]QÂ¤`WÁNToi¦`VG�`VTJRXW�GQUWTAòÊÔvG&O6T�Ia`ViO��é � X j j � m ë ]QUbc¤T�UWT[c>JPT	Õ¤FHf	]6OQUbG&ÈNÁNFHf�GQJMJPÄÊó� X Z@W � k FMÉ � X Z+* �-,5� k
O ^ ��é � X j j �1m ë ^ W Y � ZO � W S Y\[ � 0 ó [ S h W , . [ S h W haZ¤Ç©ÁNT�UVT�� 0 c¤T�IN]Q`WT[i�`WÁNT.FHc¤T�Ia`VFx`jÄ�ÂYLNIKf�`VFM]6ISZ
O c8ó0R W , . [ � ^�. 
 Y �/h'FPi>i¦LKfbÁ�`VÁKG�` ` EF*Wò�* S AC*��af�I ( ���W� � � � � UVT�ÈNUVT�iWT�Ia`©`WÁKTòÊÔ¨f�G&JHf	LNJPLKi�`VUVGQIKi¦FM`WFP]QI;i�ÂYUW]6À G&O6T�Ia` S Î
s8ThUVT�À_G&UVð£`WÁKG&`�ÆKLNIKc¤JPTr(������ � � � � i¦ÁK]QLNJHcÓIN]Q`�f	]QIa`bG&FPIeG&JPJ�`WÁNT�`VUVGQIKi¦FM`WFP]QI;i"ÂYUV]QÀ S ZÆNL¤`>]6INJPÄ£G_UVT�ÈKUWT[i¦T�I6`bG�`VFMÃ6T�iWLNÆKiWT	`[Î°RK]QU>FMIKi¦`VGQIKf	T6ZKFM`>FHi
IN]Q`"INT[f	T�iViVG&UVÄ�`W]df	]QI;i¦FHc¤T�U>G
ÂYUWT�T©FMINÈKL¤`�`WUbG&IKiWFM`WFP]QIhÇ©ÁNT�UVT�`WÁNT©UVT�f�T�FPÃQT[c<IKGQÀhT©FPi�IN]Q`³GQf	`WFPÃQToÈNUV]�ÃaFHc¤T[c�`VÁKG�`�`VÁNT�UVT©FPi
G�Æ°]QLNIKc�FMINÈKL¤`²`VUVGQIKiWFx`VFM]6I�Ç©ÁNFHfbÁ�c¤FMÉ°T�UVi³ÂYUW]6À1Fx`�]QINJPÄ�ÂY]QU²`WÁNT>Æ;]6LNIKc�I;G&ÀhTQÎsR�FMIKGQJMJPÄQZ
ÆaÄ£LKiWFMIKO�UWT�IKG&ÀhFPINO �¥FPI�`WÁNT'T�JPT�ÀhT�Ia`"]QÂ�`WÁNT�ÆKLNIKc¤JPT�i�Z;FM`"FHi"È°]6iViWFMÆNJPT�`W]dFPcNT�Ia`WFMÂYÄ£GQJMJ
`WÁN]ai¦T�òÊÔvG&O6T�Ia`Vi.`WÁKG&`'c¤FMÉ°T�U']6INJMÄeÂY]QU�G&IØFPI�ÑjT�f	`WFPÃQT�UVT�IKGQÀhFMINO;ÎSÏvIØ`VÁNT_ÂY]QJPJP]�Ç©FMINO;ZSÇ�T



UWT�ÈNUWT[i¦T�Ia`�GQi S >, .  � S A°`WÁNT +¦UVT�ÈKUWT[i¦T�I6`bG�`VFMÃ6T -C`WUbG&I;i¦FM`WFP]QIKi³ÂYUV]QÀ G&O6T�Ia` S `WÁKG&`oGQUWT>LKi¦T[c
FMI£`WÁKT�f	]QI;ij`VUWLKf	`WFP]QI£]&Â�`WÁNT�ï� 
ÔvG&L¤`V]QÀ_G�`V]QISÎ

s8T�f�G&I£IN]�Ç c¤T�ÅKINT�`VÁNT�ÂYLNIKf	`WFP]QI;pÒÎ

O ( s Y ��Z
O c s é S ë Y �')���* éCc�é S ë¦ë	ZO k shé S ë Y � � é)cns_é S ë¦ë ��é �$� �J* éCc�é S ëWë¦ë�� X � � �!" ó [ ^ c é S ë ^ h�,�. [ S h Ws8T
IK]�Ç f�]QIKi¦`WUVLKf�`�`VÁNT©ÀhFMIKFMÀ_G&J°ï# "Ô¨GQL¤`W]6À_G�`VG�ÆsÄ�G&IhFx`VT�UbG�`VFMÃ6T©ÈNUW]¤f�T�c¤LNUVTQÎbsìT©ÅKUbi¦`
INT�T[c¥`W]ìc¤T	ÅKIKT�`WÁKT�FPINFx`VFPGQJ�GQÈNÈNUV]�Õ¤FMÀ_G�`VFM]6ISÎ�ECFPÃQT�IÙGeï� 
ÔvG&L¤`V]QÀ_G�`bG��hZS`VÁNT£FMINFM`WFHG&J
G&ÈNÈNUV]�Õ¤FMÀ_G&`WFP]QI ]�l FHi©c¤T	Å;INT�c�GQi�ÂY]6JMJP]�Ç
i�ó
O ( l�r Y (�s'Z�b l�r Y�� � �[�£Ç©ÁKT�UVT=R�� m � � Y [bq h6Z ^ qn^ � m � � Y ��é�G&I;c<ÁNT�IKf	T [bq h Y	� ë�Z��� m � � q Y	� Z;G&IKc q Z
� m � � q Z
O cnl r é S óDR�� � r ë Y]q Z
O k l r S Y\[
� h
ç ÁNT�ÂY]QUVÀ<LNJHG'Ç©ÁNFPfbÁ�c¤T�`VGQFMJHi�`WÁNT.FM`WT�UVG&`WFPÃQT.f	]6IKi¦`WUVLKf�`VFM]6IdFHioOQFPÃQT�IdÆsÄ

]nm1o X Y pp � &<é ]Em ë j
ç Ç²]']&Â `VÁNT.G&L¤`VÁN]QUbi²ÁKG�ÃQTCc¤T�Ã6T�JP]QÈ°T�c�FPI¥Ëxä[í�ÍSG�Å;IKG&J�f	]aG&JPOQT�ÆNUVG�À�]¤c¤T�JÊÂY]QU�`WÁKTCòÊÔ

f�G&JHf	LKJMLKi�ÎQÏvIdÈKG&UW`WFHf	LKJPGQU�Z�`VÁNTCT�G&UVJPÄ�`WUbG&I;i¦FM`WFP]QI�iWÄ¤ij`VT�À1FPi²Àh]¤c¤T�JPJMT[c�GQi²G<f�]6G&JPOQT�ÆNUbG>]6I
G£iWLNFM`VGQÆNJMT�f�G�`VT�OQ]6UWÄ�]QÂ�È°T�UVÀ<L¤`bG�`VFM]6IìGQJMO6T�ÆNUbGQi�Z°GQIKcìT�GQUWJPÄ�ÆNFHi¦FPÀhFMJHG&UVFx`jÄeFPi�]6Æ¤`VGQFMINT[c
GQi<`WÁNTdÅKIKGQJof�]6GQJMO6T�ÆNUbG�]&Â"iWLKfbÁ Gef�G&`WT�OQ]QUVÄQÎ�ï# "Ô¨GQL¤`W]6À_G�`VGìG&UVT�`VÁNT�I�ÈNUV]QÈ°]6iWT�cÒG6i
GÒf	]6À�È;GQf�`�UVT�ÈKUWT[i¦T�I6`bG�`VFM]6I�]QÂC`VÁNT�iWTÓ`VUVGQIKiWFx`VFM]6I­iWÄ¤ij`VT�À_i�ÎAÏ¨`dFHi�È°]6iVi¦FPÆNJPT�`W]ÙG6cNG&ÈN`
`WÁNT�UVT�iWLNJM`Vi_]QÂ�ËMä�í�Í©`V]Ø]QLNUhÂYUbG&ÀhT�Ç²]6UWðÊZ�G&IKc ÁNT�IKf	T6Z�`W]¥ÈNUV]�ÃQT�f	]6IsÃQT�UVOQT�IKf	T£]&ÂC`WÁKT
Fx`VT�UbG�`WFP]QIÒGQJM]6INO�`WÁKT_`WT�UWÀhFPIKG&J�i¦T[Ð6LKT�IKf�TQÎ�RKLNUW`WÁNT�UWÀh]QUVTQZ FxÂ
Ç�T�f	]6IKiWFPc¤T�U.ÅKINFM`WT£ij`bG�`VT
ï# "Ô¨GQL¤`W]6ÀhG&`VG­éYF~Î TQÎAÅ;INFx`VTÓij`bG�`VTÓï# )GQL¤`W]6ÀhG&`VG¥GQiViW]sf�FPG&`WT[cØ`W]¥Å;INFx`bG&UVÄÙòÊÔvf�GQJPf�LNJML;i
ÈNUW]¤f�T�iVi¦T[iVë³Ç²T�f�G&I£ÈNUV]�ÃQT�G�i¦`WUV]QIKOQT�UoUVT�iWLNJM`�Î

t)u �v#	wb��x #�')( Û�ß�p 2bÛ'Ý{zAÞKà´ßvÛ 	�ßvÝ�ßvÛ#�����¦Ý��¤ß¨ã&ÜhÝ&ß¨ã&Þ$+|-}/NÛ�Þ
O -}/NÛ�à´ßvÛ �VÝ�ß~à�ã�Þ Ý�1Pã�Þ�2Øß7/KÛ�ß¨Û"��Ü�à´Þ°Ý�1�	�Û6~ �KÛ�Þ°ábÛ�ábã�Þ	0�Û"��2aÛ�	£à´Þ Ýnz³ÞKà´ßvÛ£Þ �¤Ü 2bÛ �dãR*

	�ß¨Û � 	�� � Û��Qà
	�ß�	�	��Ká6/�ßG/NÝ&ß bml �"�v�5� bml � 3
O -}/NÛCà
	�ã�Ü_ã����O/sà
	�ÜîÜhÝ%� �Êà´Þ�2��èó3b lK� , .@b l��"�v� 
�à�Û-1 ��	"ßG/NÛ"Ü�à´ÞKà´Ü_Ý�1��WÛbÝ�1qàMâ[Ý�ß~à�ã�Þ
ã�*.ßG/NÛ<ß��WÝ�Þ 	bà´ß~à�ã�Þ 	%
�	�ßvÛ	Ü p ���¥ß¨ã 	bß��Wã&Þ�2�ÛbÝ��i1 
g2	à
	�à´Ü�à�1MÝ���à´ß�
�+

��� � ! � u #�� ! u � LKwb#�#�� Î�Ï¨`�FPi�È°]6iVi¦FPÆNJPT³`V]CiWT�T²`WÁKG&`�G&`�T�ÃQT�UWÄ�FM`WT�UbG�`VFM]6I�T�FM`WÁKT�U�G"ÆKJM]¤fbð�FPi
i¦ÈNJPFM`'éYF~Î T6ÎN`VÁNT�UVT<G&UVT S G&IKc S A Ç©Fx`VÁac l�� é S ë Y c l�� é S APë©ÆNL¤` c l��"�v� é S ë 	Y c l��I��� é S APëWë��]QU[ZAFxÂ�IK]ØÆNJM]¤fbð FPi�i¦ÈNJPFM`�Zoi¦]6À�T�ÆKJM]¤fbð­GQf�ÐaLNFPUVT�i_GQcKc¤Fx`VFM]6IKG&J>IKG&ÀhT[iÓéYF~Î T6ÎA`VÁNT�UVTÓFHi S
Ç©Fx`VÁ ^ c l�� é S ë ^ # ^ c l��"�v� é S ë ^ ë ��]QU[Z;FMÂA`WÁKT�UVT'G&UVT<IK]£G6cNc¤FM`WFP]QIKGQJ�IKGQÀhT�i"`WÁNT�OQUV]QLNÈe]&ÂÈ;T�UWÀ'L¤`VG&`WFP]QIKi�]&ÂKiW]QÀhT³ÆKJM]¤fbð.c¤T�f�UWT[GQiWT�i²éYF~Î T6Î�`VÁNT�UVT²FHi S Ç©Fx`VÁ � � � � é S ë��\� � � �"�v� é S ëWë�Î
×sFMI;f	TeÆKJM]¤fbð¤i�f�GQININ]Q`�Æ;T8FMI;c¤T	ÅKIKFx`VT�JPÄ­iWÈNJPFx`¥é´`VÁNT�UVTÓFHidG¥Å;INFx`VTeIsLNÀ'Æ;T�U�]&Â�i¦`VG&`WT�ibë�Z
`WÁNT8IaLKÀ<Æ°T�U�]QÂ�IKG&ÀhT�i�f�G&IKIN]&`�FPIKc¤T�ÅKINFM`WT�JMÄ­FPIKf	UVT�G6i¦TÒé�T�GQfbÁ­ÆNJP]¤fbð f�G&INIK]&`�ÁKG�Ã6TÓG
IaLKÀ<Æ°T�U³]QÂ�IKG&ÀhT�iAJPGQUWO6T�U�`WÁ;G&I�G&IsÄ�ij`bG�`WT"FMI_FM`bë³G&IKchO6UW]6LNÈKi�]&Â�È°T�UVÀ<L¤`bG�`VFM]6IKiAf�GQININ]Q`
FMIKcNT	ÅKINFM`WT�JMÄ£c¤T�f�UWT[GQiWT�éY`WÁNT�Ä£GQUWT>ÅKINFM`WT�ëoT�Ã6T�UVÄh`WT�UWÀhFPIKG&JSiWT�ÐaLNT�IKf	T�FHi©Ç²T�JMJMÔ~ÂY]QLNIKcNT�c�Î



ç ÁNTCÂY]QJPJM]�Ç©FPINO'ÂYLNIKf�`VFM]6IKG&J T	Õ¤ÈNUVT�iVi¦FP]QIeé�FMI�G�T	Õs`VT�IKc¤T[c��¤Ôvf�GQJPf�LNJML;iVë²À_G&ð6T�i²`WÁNT.FM`¦Ô
T�UbG�`WFP]QI�i¦`WT�È£]&Â�`WÁKT.IN]QUVÀ_G&JPFMÖ[G�`WFP]QI£G&JPOQ]6UWFM`WÁNÀîT�Õ¤ÈNJMFHf	FM`�Î
B � �I��� J D�� � K 6�?�� 2 L % PRQbL! ,P O P�� ! P��nU�/-���2 3

���
� ! Z"UaHC&

� � K 6�?��-2 L�� � � PWQ1L	 "P O P�B � � D%�_HWP�� ! &�� U�/1L	 1P O P�� P�� U (_M������ � P�� ! ( � � � D%�IH�Z"U
B � �I��� D%�IH�J 6 ?��-2 L�� � � PWQbL! ,P O PaB � � D%� ! HWP�� ! &�� Uc/��
	2 3

���
� ! P�� ! ( � � � D%� ! H�Z"U «

�
]&`VFPf�T.`WÁ;G�`
`VÁNT<IN]6UWÀ_GQJMFPÖ�G&`WFP]QI£]QI�`WÁKT.`WUbG&IKiWFM`WFP]QI�i¦Ä¤i¦`WT�À%FHi"GQÆKi¦]6UWÆ°T�c£ÆsÄd`WÁNT�IK]QUWÔ
ÀhGQJMFPÖ�G&`WFP]QI£]QId`WÁNT.UVT�iWLNJM`WFPINOhÆNLNIKcNJMT6Î

� !@¾W·"¾#
9¾ $S¾¦·�� �/��

���
¾¦º³¼
¹n�Ùº����r��½ ���¦½�¼|�¦¼|���"¹Nº©½ �Q���T�Q�
ÏvI�`WÁKFPi�i¦T[f�`VFM]6I�Ç²T²ÈNUV]�ÃaFHc¤T�G&I�T�Õ¤GQÀhÈNJMT²]&ÂNÀhFPINFMÀhFPÖ�G&`WFP]QI<ÆsÄ.f	]6IKiWFPc¤T�UWFPINO"G
`WUbG&IKiWFM`WFP]QI
i¦Ä¤i¦`WT�À Ç©ÁNFHfbÁec¤T[iWf�UWFPÆ°T�i"`WÁNT�Æ;T�ÁKG�ÃsFM]6LNU"]QÂ³G�òÊÔvf�GQJPf�LNJML;i
ÈNUV]¤f	T�iVi�Î o T�`/(
é��Q**' *��së©Æ°T
`WÁNT.òÊÔvf�GQJPf�LNJML;ioÈNUW]¤f�T�iVi

(©é���*�' *��së Y ��� ' j �hé��Q**' *��së��,'�� �Qj ��é	�Q**'�*��aë
�hé��Q**' *��së Y ���aé� >ëij (©é���*�' *! Cë"�&'#�6é� >ëij (©é	'�**�Q*��aë

ï
T�UVTQZ�Ç�T�LKiWT ��� ' éYUVT�iWÈ&���aé	'¤ëWë.`V]8c¤T�IN]&`VT�]6L¤`WÈNLN`�é�UWT[i¦ÈSÎ�FMIKÈNL¤`bë�G6f�`WFP]QI;i�Î�gAUV]sf�T�iVi
(©é���*�' *��sëoi¦ÄsIa`VG6f�`VFPf�G&JPJMÄ�f�]QIa`VGQFMI;ioIKG&ÀhT$�;Z¤ÁN]�Ç²T�ÃQT�U²`VÁNFHi©IKG&ÀhT.FHi©IN]Q`"GQf�`VFMÃ6T�FMIÓGQIaÄ
i¦Ä¤i¦`WT�À T�Ã6]QJPL¤`WFP]QI Î ¿ i>Ç�T�Ç©FMJPJ�iWT�T6Z;I;G&ÀhT%��cNFPiVG&ÈNÈ°T�GQUVi
FMI�`VÁNT<ÀhFPINFPÀhGQJ UVT�GQJMFPÖ�G&`WFP]QI
ÂY]QU�(©é���*�' *��së�Î ç ÁNT�Æ;T�ÁKG�ÃsFM]6LNU�]&ÂN`VÁNT²ÈKUW]¤f	T[iWi�(©é	�Q*�' *��aëSFPi�FPJMJPLKi¦`WUbG�`WT[c�ÆsÄ�`WÁKT²JHG&Æ°T�JPJMT[c
`WUbG&IKiWFx`VFM]6I£iWÄ¤ij`VT�À cNFPiWÈNJHG�ÄQT�cdFPId`VÁNT.LNÈNÈ°T�U©È;G&UW`
]&Â�R�FPOQLNUVT.ÌNÎ

ç ÁNT�`WUbG&IKiWFM`WFP]QI�i¦Ä¤i¦`WT�À%ÁKG6i©Æ°T�T�IÓGQL¤`W]6À_G�`WFHf�GQJMJPÄ�O6T�INT�UVG&`WT[c�LKiWFPINO_`WÁKT<ï ¿ o T�I¤Ô
ÃaFPUV]QINÀhT�Ia`�Ë $sZ¦å&Í~Î ç ÁNT�ï ¿ o T�IsÃsFPUW]6INÀhT�Ia`�FPi<G&IØFPI6`VT�O6UVG&`WT�ce`W]s]6J²iWT	`.ÂY]QU�`WÁNT�iWÈ°T�f�Ô
FxÅ;f�G�`VFM]6ISZÊÃQT�UVFMÅ;f�G&`WFP]QIeGQIKceGQIKG&JPÄ¤i¦FHi"]QÂ²Àh]QÆKFMJPT�iWÄ¤ij`VT�À)iWÈ;T[f	FMÅKT�c8FPIe`VÁNT'òÊÔvf�GQJPf�LNJPLKi�Î
ï ¿ o f�]QIa`VGQFMI;i�i¦T�ÃQT�UbG&J¤Àh]¤c¤LNJPT�i�`W].fbÁNT�fbð'ÆNFHi¦FPÀhFMJHG&UVFx`jÄ ��ÁN]�Ç�T�Ã6T�U[Z�Fx`³c¤]sT[i�IN]&`AFPIKf�JMLKcNT
G&IsÄdÀh]¤c¤LNJPT.`V]�ÀhFMINFPÀhFMÖ�T�`VÁNT'i¦`VG&`WT<iWÈKGQf�T.]&ÂAòÊÔvf�GQJPf�LNJML;i©ÈNUV]sf�T�iVi¦T[i©LNIKcNT�U>GQIKG&JPÄ¤i¦FHi�Î
�
]&`VFPf�T"`VÁKG�`�Ç²T>T	Õs`WT�IKc¤T[c�JHG&Æ°T�JHi²]QÂ�`WUbG&IKiWFM`WFP]QIKi�ÎaRK]QU�FMI;ij`bG&IKf�TQZaJPGQÆ;T�J/%+' �.FHi�LKiWT�ch`V]
c¤T�iVf	UVFMÆ°T.G&I�FPINÈNL¤`"G6f�`WFP]QI£Ç©ÁNT�UWT.iWLNÆ¤ÑjT�f	`"G&IKcd]QÆNÑjT�f�`
I;G&ÀhT�i©f�]QFPIKf	FHc¤TQÎ

ï
T�UVT�G&Â´`WT�U�Z�Ç�T£G6c¤]QÈ¤`�`WÁKT�ÂY]QJPJM]�Ç©FPINOeIK]&`VG&`WFP]QIKi'ÂY]6U�I;G&ÀhT�È;T�UWÀ'L¤`VG&`WFP]QIKi�Î ç T�UWÀ
� 0 m cNT�IN]Q`WT�i�`VÁNT�FPcNT�Ia`WFM`jÄ�È°T�UVÀ<L¤`bG�`WFP]QI£]�ÃQT�U � IKG&ÀhT[i�GQIKc�`WT�UVÀ ���'&Hc k c¤T�IN]&`VT�i�`WÁKTÈ;T�UWÀ'L¤`VG&`WFP]QId`WÁKG&`
T	ÕNfbÁKG&IKOQT�i²`jÇ�]hIKG&ÀhT�i�Î
o T	`	( s Æ°To`WÁNT
iWT	` [ S l * S X * S k * S � * S)( * S+* * S+, h6Z&Ç©ÁKT�UVTV� � Y � 0 
 ��
 U S óD( s Î ç ÁNT©]¤f	Ô

f	LNUVUWT�IKf	T[i³]QÂ IKGQÀ�T[i�FMI�`WÁNT.i¦`VG�`VT�i�G&UVT>O6FMÃ6T�I�ÆsÄ ^ S l ^3Y?^ S X ^DY?^ S+( ^3Y Ì�* ^ S k ^3Y?^ S � ^3Y
^ S-* ^DY?^ S-, ^DY �¤ZQÇ©ÁNT�UVT ^ S ^DY � ÀhT�G&I;i�`WÁKG&`²ij`bG�`VT S f�]QIa`VGQFMIKi�I;G&ÀhT�i [�� X * � k *-jHj-jH* � m h6Îç ÁNT.À_G&ÈNÈNFPINOrc s FHi©c¤FPiWÈNJHG�ÄQT[c�FPI�`VÁNT.JP]�Ç²T�U�È;G&UW`
]&Â�R�FPOQLNUVT.ÌNÎ

R�FPIKGQJMJPÄQZ²JMT�` k s S Æ;T�`VÁNTeFPI�ÑjT[f�`WFP]QI ]&Â�`WÁNTeIKG&ÀhT�i�]¤f�f	LKUWUVFMIKOØFMI c�. S FPI6`V]Ø`WÁKT
f	]QUVUVT�iWÈ;]6IKc¤FPINO'I;G&ÀhT�io]QÂ S éYF~Î T6ÎMZNT�Fx`VÁNT�U � 0 k ]QU�� 0 ��ë�Îç ÁNT�FMINFM`WFHG&J�G&ÈNÈNUV]�Õ¤FMÀ_G&`WFP]QI�FHi�`WÁKT�ÂYLNIKf�`VFM]6I ] l cNT	ÅKINT[c�GQi�ÂY]QJPJP]�Ç
i

] l YV` (%l r Y ( s *#bml r Y � � �[�i*dcwl r Y � S óT( s j q *8k l r S Y*) f
¿ ÈNÈNJPÄsFMIKO'`VÁNT�c¤T�ÅKINFM`WFP]QI�]&Â�`WÁNT.FM`WT�UVG&`WFPÃQT.G&JPOQ]6UWFM`WÁKÀîÇ²T�ÁKG�Ã6T

S l * S k * S � * S+( �
� �, . � X S X * S+* * S+, �

� �, . � k



+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))+(x!y.R(x, y, z), y!x.R(x, y, z))

x!yx!yx!yx!yx!yx!yx!yx!yx!yx!yx!yx!yx!yx!yx!yx!yx!y

y!xy!xy!xy!xy!xy!xy!xy!xy!xy!xy!xy!xy!xy!xy!xy!xy!x

R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)R(#0, #1, #2)

#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0

#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1

#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2#0?#2

#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)#0?(#3)

#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0

#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1

#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2#1?#2

#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)#1?(#3)

S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)S(#0, #1, #0)

#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1

#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0

S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)S(#0, #1, #1)

#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1

#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0

S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)S(#0, #1, #2)

#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1#0!#1

#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0#1!#0

R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)R(#0, #1, #1)

#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0

#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1

#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)

#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0

#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1

#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)

R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)R(#0, #1, #0)

#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0#0?#0

#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1#0?#1

#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)#0?(#2)

#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0#1?#0 #1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1#1?#1
#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)#1?(#2)

B C D%���VHKJ L�M N P�Q L���� � P J l J � P�� l P�4 � � UWPL���� � P J � J l P�� l P�4 � � U�Z"UB�C{D%� l HKJ L�M	N_P�Q L%��� ^1P J l P�� � P�4 � � UWPL%����P J l J � P�� � P�4�� � UWPL%����P J l J � P����IP�4�� � UWPL = ����P J l P����IP�4�� ��� D J � P��,HaUWPL%����P J � J l P�� � P�����c6B � � D J � P J � HaUWPL%��� ^1P J � P�� � P/�(�vc�B � � D J � P J � HaUWPL%����P J � J � P����IP�����c6B ��� D J � P J � HaUWPL = ����P J � P����IP�����c6B ��� D J � P J � HaU�Z"UB�C{D%� � HKJ L�M	N_P�Q L���� � P J l J � P���	IP�4 � � UWPL���� � P J � J l P���	IP�4 � � U�Z"UB C D%� � HKJ L�M N P�Q L���� � P J l J � P���
"P�4 � � UWPL���� � P J � J l P�� 
 P�4 � � U�Z"UB�C{D%� � HKJ L�M	N_P�Q L���� � P J l J � P�� l P�4 � � UWPL���� � P J � J l P�� l P�4 � � U�Z"UB C D%��
\HKJ L�M	N_P�Q L%��� ^1P J l P�� � P�4 � � UWPL%����P J l J � P�� � P�4�� � UWPL = ����P J l P�� � P�4�� � � D J � P��,HaUWPL%����P J � J l P�� � P�����c6B � UWPL%��� ^1P J � P�� � P/�(�vc�B � UWPL = ����P J � P�� � P�����c6B � U�Z,UB�C{D%��	VHKJ L�M	N_P�Q L%��� ^1P J l P�� � P�4 � � UWPL%����P J l J � P�� � P�4�� � UWPL = ����P J l P����IP�4�� ��� D J � P��,HaUWPL%����P J � J l P�� � P�����c6B � UWPL%��� ^1P J � P�� � P/�(�vc�B � UWPL = ����P J � P�� � P�����c6B � U�Z,U
fhgji �
�N� ý²z�y��ar�w.pa qyo{�����m��®r�ªQuj{[w�r	uj{[z'r�zs|<n�uj�³�V{�r� q¢�yb�6t¦r�nx�"�vp¤yb�bn�±a��r�ujnq{[zK«



Ç©ÁNT�UVThÆNLNIKc¤JPT�i)� X G&I;c � k G&IKce`WÁKT�FPU<GQiVi¦]¤f�FPG&`WT�ceÈ;T�UWÀ'L¤`VG&`WFP]QI¥OQUV]QLKÈKi�G&UVThcNT	ÅKINT[c
GQi�ÂY]QJPJP]�Ç
i�ó

� l J L���� r PWQ�L���� �hP J l J � P��bPae_UWPVL���� �hP J � J l P��_P�e_U�Z,U� � J L�� � r PWQ�L%��� ^1P J l P��_PRe_UWPL%����P J l J � P �bPRe_UWPL = ����P J l P �bPRe_UWPL%����P J � J l P �bPRe_UWPL%��� ^1P J � P��_PRe_UWPL = ����P J � P �bPRe_U�Z,U� � l 
 J ^ B � l J�Q�4 � � P��(�vc6B � Z� � � 
 J ^ B � � J�Q�4 � � P��(�vc6B � Z
� � � �.J D%4 � � P��(�vc�B � H �H{�t�r� q  � > M	C K

�"]&`VFPf�T�`WÁKG&`
`WÁNT<IN]QUVÀ_G&JPFMÖ[G�`WFP]QI£f	]6IKij`VUWL;f�`WFP]QI�ÁKG6i©UVT�Àh]�ÃQT[c�UVT�c¤LKIKcNG&Ia`©`VUVGQIKi¦FM`WFP]QI;i
ÂYUW]6À ÆNLNIKcNJMT[i�ÎKï"T�IKf�TQZ¤`VÁNT.]�ÃQT�UVGQJMJ°IsLNÀ<Æ°T�U"]&Â `VUVGQIKiWFx`VFM]6IKi©c¤T�f�UWT[GQiWT�i�Î

¿ ÈNÈNJPÄsFMIKOhGQO6GQFMId`WÁNT�cNT	ÅKINFM`WFP]QI�]QÂ `WÁKT.Fx`VT�UbG�`WFPÃQT.GQJMO6]QUVFx`VÁNÀîÇ²T.Á;G�ÃQT

S l * S k * S �3* S ( �
� �, . �QAX S X * S * * S , �

� �, . ��Ak
Ç©ÁNT�UVThÆNLNIKc¤JPT�i)�QAX G&I;c ��Ak G&IKce`WÁKT�FPU<GQiVi¦]¤f�FPG&`WT�ceÈ;T�UWÀ'L¤`VG&`WFP]QI¥OQUV]QLKÈKi�G&UVThcNT	ÅKINT[c
GQi�ÂY]QJPJP]�Ç
i�ó

� !l J L��
� � PRQ�L���� �hP J l J � P � � P�4 � � UWP\L���� �hP J � J l P � � P�4 � � UWPL���� �hP J l J � P � � P��(�vc�B � UWP\L���� �hP J � J l P � � P��(�vc6B � U�Z"U��!� J L�� � � PRQ�L%���n^1P J l P � l P�4 � � UWPL%����P J l J � P � l P�4�� � UWPL = ����P J l P � l P�4�� � UWPL%����P J � J l P � l P�����c6B � UWPL%���n^1P J � P � l P��(�vc�B � UWPL = ����P J � P � l P�����c6B � U�Z,U
� � !l 
 J ^ B � !l J�Q�4 � � P��(�vc6B � Z� � !� 
 J ^ B � !� J�Q�4 � � P��(�vc6B � Z

� ��� �.J D%4 � � P��(�vc�B � H �H{�t�r� q  � > M C K
×sFMI;f	T	bml �5� bml � Z�`WÁKT³FM`WT�UbG�`VFMÃ6T³G&JPOQ]6UWFM`WÁKÀ `WT�UWÀhFPIKG�`VT�i�G&IKc ] k c¤T	Å;INT�i `WÁNT²ÀhFMI¤ÔFMÀ_G&J�ï# "ÔvG&L¤`V]QÀ_G�`V]QISÎ��
]&`VFPf�T.`WÁ;G�`"`VÁNT<ÀhFPINFPÀhGQJ�ï� 
ÔvG&LN`W]QÀ_G&`W]QI8f	]QIa`bG&FPIKi#�_i¦`VG&`WT�i

G&IKc ä �£`VUVGQIKiWFx`VFM]6IKi�UVG&`WÁNT�U�`WÁKGQI $£ij`bG�`VT�i�GQIKc �&åd`WUbG&IKiWFM`WFP]QIKi.]QÂ²`VÁNT�]6UWFPOQFPIKG&JAï� 
Ô
G&L¤`V]QÀ_G�`V]QISÎ

� �8º²·"½%�¦¼>»"¾W·
�9¹��Q
���¹��u�
ÏvI�`WÁNFHi
È;G&È°T�U"Ç�T<Á;G�ÃQT�c¤T�ÃQT�JP]QÈ°T�c�G�À�FPINFPÀhFMÖ[G�`WFP]QIeÈNUW]¤f�T�c¤LNUVT�ÂY]QU"ÅKINFM`WT�ij`bG�`WT<ÃQT�UVFMÔ
Å;f�G&`WFP]QIÒ]QÂ
IKG&ÀhT�ÈKG6iWiWFPINOef�GQJPf�LNJPF®Î ç ÁNT�ÀhFPINFPÀ�FPÖ�G&`WFP]QIÙGQJMO6]QUVFx`VÁNÀ FPi�G&L¤`V]QÀ_G�`VFPf�G&JPJMÄ
c¤T�UVFMÃ6T�c ÂYUV]QÀ+`VÁNTÙf�]&ÔvG&JPOQT�ÆKUVGQFPfeÂY]QUVÀ<LNJHG�`VFM]6ISÎ.sìTÒÈNJHG&I `W] T�Õ¤È;T�UWFPÀhT�Ia`eÇ©FM`WÁ `WÁKT
À�FPINFPÀhFMÖ[G�`WFP]QIØGQJMO6]QUVFx`VÁNÀ `W]�T�Ã�GQJML;G�`WThFM`Vi.L;i¦T�ÂYLNJMIKT�iVi�FMI¥ÈNUbGQf	`WFHf	ThÆsÄÓT�ÐaLNFPÈNÈNFPINO�`WÁKT
ï ¿ o Ã6T�UVFxÅ°f�G�`VFM]6IeT�IaÃsFPUW]6INÀhT�Ia`.Ç©Fx`VÁØGdÀh]¤c¤LNJPT_È°T�UWÂY]QUVÀ�FPINO£ÀhFMINFPÀhFMÖ[G�`VFM]6Iì]QÂoï� 
Ô
G&L¤`V]QÀ_G�`bGNÎvs8T.GQUWT�f	LNUVUVT�Ia`WJPÄ_c¤T�Ã6T�JP]QÈNFPINOhG<ÈNUV]&`V]&`jÄsÈ°T>FPÀhÈNJMT�ÀhT�Ia`VG&`WFP]QI£]&Â `VÁNT�ÀhFMI¤Ô
FMÀhFPÖ�G�`VFM]6I£GQJMO6]QUVFx`VÁNÀîÂY]6U
ï# "Ô¨GQL¤`W]6ÀhG&`VG�FPI ("Ô ��G&ÀhJ~Î



� �Y�d� ¹�� ·"½ ���
T «
�Ê«6ý²�V¡byb ´�aû"«aü�ybzs|Q xyWt��sý�öÊnxzar� °��{�r� x¢�yb�6t¦r����6yb{�tjybwh�Qnqz��������
	���
�����������
����������������
 �! ����
#"%$'&
����$��W��(Kû©��� Y*)*+ � T,+*)*+ «^ «
ý
«¤��{�tvt¦r[|Qnxz6n´�¤�"« ��yb�¦õ�yb ´�6�>«¤ü�{[z�u¦r�zar�tjn´�K��{[w.p¤{��vn�ujnx{�zsr� S�aú©��r�zs|.-�yV§�{[za| ( ý ��{�r� q�
¢�yb�6t¦r�nq�0/�nqyV¬�{�� ú�p¤ybzh�&§Q�¨ujybw.�b�6���ayV{�tjyVujnq��r� ���{[w.p6ª6ujyVt²�&�bnqybza�Vy[�6uj{�r�pap¤ybr�t�«

Y «
÷�«N�� xr	tjõ�yCr�zs|�16« � nqza¢�÷ |6�b«Nöa{�tjw�r� Êü�yVuj�a{&|Q� ( �&u¦r	ujy"{��Suj�ay
ý³tvu�r�za|_öaª6ujªQtjy©mon�tjyb�V�
ujnq{�za�b«aý²��ü ��{�w.p;«s�Qª6tj�¤«q�Qmoyb�byVwC�¤yVt T,+*+�2 «

` «"üd«�m©r�wh��ú�z"uj�ayA|6yV�bnx|ar��6nq xn�u®§�{��NpQtj{��byb�v� y(M�ªanq��r� qybza�Vyb���H{�t uj�ay ON����r� q�bª6 qªa�b«���������
3���4&5$3�*6
�����  %! ����
0"�$'&5����$��W� T,)IY D�^"HC( ^1TVd,7�^"^�) � T8+�+�9 «

d «#-³«:1�r��b{[�6�b�;16«��³ª6uvujybzìý9ujª6uj{�tjnxr� o{[z D �b{ H r� q¢[yV�6t¦r��hr�zs| D �b{ H nqzs|Qªa�Vujnq{�z;«:-�ªa q qyVujnqzÙ{��
÷ ý �A���N� 2_^ � ^I^"^ � ^Id�+ � T,+*+*9 «

2 «#1Q« �~�²«q�³öayVtjzar�za|6yb¡[��ý²zØnqw.pa qybw.ybz�u¦r	ujnx{�zØ{��Cr�zÒyIN.�VnxyVz&uhr� q¢[{�tjn�uj�aw �P{�t_�6nq�vnxw>ªa xr�ujnq{�z
y M&ª6nq�[r� xyVza�by[«a�&�bnqybza�by©{�����{[w.p6ª6ujyVt³��tj{[¢�t¦r�w.w.nqza¢ T\Y � ^1T,+ � ^"Y�2 � T,+*+IF «

9 «"ø>«�öayWtvt¦r�tjn´��ø>«�öayWtvtj{6���N«[ø�zayb�vn´���>«[ü�{[z�u¦r�zsr�tjn´��üd«�� nq�¨uj{�tjy��&ø>«��²nq�¨uj{�tjnY«aý²z>ý²ªQuj{[w�r	u¦r��
�ar��vy�|�/ yVtjn�±s��r	ujnq{[zd÷ z&�&n�tj{[zaw.yVz&u³�H{�t"ü�{[�6nq xy��Stj{��byV�v�vyb��}~z��Êý³��ýo��< +�9 �=(Kû©��� TV^bT>9 �
T,+*+*9 «

) «"ø>«söayVtvt¦r	tjnY�N�N«sø�zayb�vn´�¤�"«¤ü�{�z&u¦r�zsr	tjnY�Nüd«¤�Snx�¨uj{�tjy[�;ø>«s�³nq�¨uj{�tjn´�:/ yVtjn��P§Qnqza¢<ü�{��anq qyC��tj{��
�Vyb�v�vyb�³nxz<uj�ay ��ý?(d÷ z&�&n�tj{[zaw.yVz&u�«S��ý@/A< +*) ��(;ûo��� T�`b^*9 � T,+*+*) «

+ «
�Ê«*B
r�zaz6yb q xr�õ&nq�b�6�N«&�&w.{[ qõ�rQ�K������y �Qp6tjyV�v�vnx{�za�b��±azan�ujyA�¨u¦r�ujy³p6tj{��byV�v�vyb�b�Qr�za|Cuj�6tjyby³p6tj{��6�
 qybw.��{��Sy(M�ªanq��r� qybza�Vy[«Q}~z6�P{�tjw�r	ujnx{�z_r�za|h��{�w.paª6u¦r	ujnq{[z;� )*2 � `IY � 2*) � T8+�+IF «

T6F «"�²«�ü�y�r[|Q{�¬A�"ú�p¤ybz�}~�v�vª6yb��nqz�öa{�tjw�r� aü�yVuj�a{&|Q���P{�tA��tv§QpQuj{[¢�t¦r�pa�6nx�³��tj{�uj{��b{� Ný²zar� �§Q�vnx�b�
��tj{��bybyb|6nqza¢��²{���mo}v�6��÷�C ^"F"FIF �s}¨÷ ÷�÷8�Stjyb�v�b� ^"Y*9 � ^Id,F � ^,FIFIF «

T"T «©�
«Qü�nq qzayVt��D1Q«Q��r�tvtj{�¬Ùr�za|�m>« � r� xõ[yVt�«QýØ��r� q�bª6 xª6��{��;w.{[�6nq xy³p6tj{��Vyb�v�vyb�b�6��r�tvu�} r�zs|.}v}W«
E �,F,��
��G���4&4���H�����������  %! �
���4&5���6� T\F"F D[T\HC( T�7D9�9 � T8+�+_^ «

T\^ «©�"«�ü�{[z�u¦r�zar�tjnQr�za|Cüd«��Snq�¨uj{�tjy[«����ayb�¦õ&nqza¢³�anq�vnqw.nx xr	tjnqu®§
�H{�t�±azan�u¦r�tv§ ON����r� q�bª6 qªa�b«�}~zAIJ
��8$>K
�:L�M��0N�OQP R�S��T(;ûo��� +�2_^ «N�Qp6tjnqz6¢[yVtU/ yVtj xr�¢Q� T8+�+_d «

T6Y «©�"«Qü�{[z�u¦r�zsr�tjnKr�zs|<üd«Q� nq�¨uj{�tjy[« �²nq�¨uj{�tv§�|Qybp¤ybzs|Qybz�u��[yVtjn�±s��r	ujnx{�z<�P{�tApar�tvujnxr� ¤{�t¦|6yVt��¨§Q�¨�
ujyVw.�b«�}®zVIU��
��4&4�*6�LJ
W�X��
:YZ���[�T�8��\:&]�_^���
�& `a$3���4&5���a��mo}¨ühý³���C�QyWtjnxyV�b��/ {[ ´« ^�+ «&ý³w.yVtjnq��r�z
ühr	uj�aybw�r	ujnq��r� °�Q{��bnqyVu®§�� T,+*+*9 «

T�` «©�"«�ü�{[z�u¦r�zsr�tjn´�[üd«�� nq�¨uj{�tjy�r�za|
m>«8b�r�zaõ�yb qyb�&nq�¦�;«	÷ N.�bnqybz�u�w.nqzanqw.nq¡�r	ujnx{�z
ªap©uj{² q{���r	ujnq{[z
y M&ª6nq�[r� xyVza�by[«Q}®z�IJ
��8$>K=c:"�L�IVP RXd���(;û©��� T\F_d�) «¤�Qp6tjnqz6¢[yVt;/ yVtj xr�¢6� T8+�+*2 «

T\d «©�"«aü�{[z�u¦r�zar�tjnÊr�zs|�üd«s�Snq�¨uj{�tjy[« �²nq�¨uj{�tv§&��moybp¤ybza|6ybz�u�ý³ª6uj{�w�r�u¦rQ«Q}®�o�Q�Ø�°yb�¦�azanq��r� °�³yV�
p¤{�tvu F�T"TV^ � T�` �¤}®�¨ujnqujªQuj{.�;tjybz�ujnqza{�|6n;��ªa �ujª6t¦r&�am�yb�bybw>�¤yVt ^"F"F�T «

T,2 «©�"«aü�{[z�u¦r�zar�tjn;r�zs|'üd«a� nq�¨uj{�tjy�«�ON�®�br� q�bªa qª6�b�a�¨uvtjª6�Vujª6tjy�|��b{[r� q¢[yb�Qt¦r��²r�za|'w.nqzanqw�r�  �²m��
r�ª6uj{�w�r�u¦rQ«6}~z.I:
W�8$>K@YfeU�g"JP hDi�i�i���(;ûo��� T,)*+IY �K�QpQtjnqza¢[yWtU/�yVtj xr�¢6� ^,FIF"F «

T89 «"üd«s� nq�¨uj{�tjyCr�zs|�mC«s�6r�za¢�nx{�tj¢[n´�Ký par�tvujn�ujnq{[zhtjyV±azaybw.ybz�u³r� x¢�{�tjn�uj�aw �H{�t²uj�6y�OK����r� q�bªa qªa�b«
E �,F,��
��G���4&4���H�����������  %! �
���4&5��� T82,` � ^�2IY � Y_^1T � ^"F"F�T «T,) «©�
«K��r�nq¢�y[�Ê�
« ÷A«;�Êr	t´ùvr�zK«����6tjyVy�psr	tvujnqujnq{�zdtjyV±azaybw.ybz�uor� q¢[{�tjnquj�6w.�b���&}¨ý�üj1[{[ªQtjzsr� �{�z
��{�w.paªQujnxz6¢ T,2 D52_H:+*9"Y>7X+*)�+ � T8+�)�9 «

T,+ «#1Q« 1Q« üd« üd«N�³ª6uvujybzK«Q��zanq��yWtj�jr� K�b{�r� x¢�yb�6t¦r ( r>uj�6yb{�tv§'{����¨§Q�¨ujybw.�b«a�°yb�¦�az6nq��r� ;�²ybp¤{�tvu²���&�
� +*2IdI^ �N� � }¦� T,+*+*2 «¤�°{�r�pap¤ybr�t³nqzk��������
3���4&4$���6a�����  �! ����
#"%$'&
����$��W«^,F «©m>«¤�°ªQtjnY�¤ø>« mC«N�S x{�ujõ&nxzK�³�°{�¬�r	t¦|6�©r�ühr	uj�aybw�r	ujnx�br� Sú�p¤yVt¦r	ujnq{[zsr� S�QyVw�r�z�ujnq�b�b�s}®z��Stj{��[«
(K{[¢�nx�
nqz_��{�w.paªQujyVt²�Q�bnqybz6�by +�9 �s}~÷�÷ ÷ì��tjyb�v�b� ^�)IF � ^�+�T � T8+�+�9 «

^bT «#1Q« � r�tjyb q ´���°yVtjw.nqzsr� ��&y(M�ªaybz6�byb�C�P{�t'ý²�V�byb�v�vnq�a qy�÷Szs|6{��Hª6za�Vuj{�tj�b��}®zì��tj{��[«���ü_���l< +*+ �
÷Sû©���A� T8+ � T8+�+*+ «


