
�����������	��
�� 
���� ����������
������ ��
���!��#"$��
�%���
��

&('*),+.-0/21436587:9�;</
=?>A@,BDCFEFGH>AI2EKJMLON:PRQTSVUWJ2XYJ2ZMQ
[?JMCFEFU�\:>]P^E_>`C_Iba?IWcedM>`CVPFcfE^Q
ghdiBDI,PREFJ2IkjTl^monMp�qDpMr

sutwvMxTyWz|{}x

~�c�P^E_JMC_ceSABDXeXYQ2j}S`JMIWI,>AS�E_cYJ2IWc�P^E�PRQTPREF>`G�P�U,B*dM>(IWJDEw>��WS�>AXYXe>A��BiE�CF>A@WCF>]PR>AI�ER�
cYI,Z�BMI,��G�BDI,cY@W�,XeBDEFceIWZ�S`JMGH@WXe>���PREFC_�,S�E_�WCF>]P`�|~?Ji\�S`BMI6B(PFQTP^E_>`G�S`JMG��
@<J�PR>]��JMLwPFcYGH@WXe>�IW>`�WC_JMIW��XecY�2>bS`JMGH@W�TE_cYI,Z�>AXY>AG�>AI�E_PH>`I<S�JT�T>�S�J2G�@,XY>`�
CF>AXeBDEFceJMI,PV�	�K>AS`>`I�EFXeQMj�CF>]PR>]BDCVSVUW>`CVP.U,B*dM>��}>`ZM�,IHEFJ�BD@,@WCF>]S�c�BiE_>:E_U,BiE:CF>A@T�
CF>]PR>AI�E_BiE_cYJ2I,P�S`BDIb>���E_>`I,�	cYIb�}JDEFU	EFceGH> BDI,�bPR@<BMS�>2�|��BDI�Q�C_>APF>ABDCVSVUW>AC_P
U,B*dM>:@WC_JM@}J2PF>A� E_U,BiEOE_UW>KPRQ�I,SVUWC_JMI,JM�,P��,C_cYIWZwJDL}�WIWcYE_P|SABDI�>AI,S�JT�T>KS`JMG��
@WXe>��uCF>A@WCF>]PR>AI�E_BiE_cYJ2I,PA��lHce�T>AI�EFcYL�Q�E_UW>�XecYGHcYE_BiE_cYJ2I,P�JML�EFUWc�P6BM@W@WC_J2BMSVU
BDI,�H@,CF>]PR>AI2E�BDI��* �¡i¢¤£_¥T¦F§i¢¤§i¨� hGHJT�T>`X<JDLk�WceI,�TceIWZ�E_U,BiE�>�©¤>AS�EFcedM>`XeQ�CF>A@T�
CF>]PR>AI�E_PwS�JMGH@WXe>���PREFC_�,S�EF�WC_>APA� ª�UW>�BMPFQ�I<SVUWCFJ2IWJM�<PKGHJ��W>`X|>���E_>`I,�WP�E_UW>
PRQ�I,SVU,CFJ2IWJM�,P:BD@W@,CFJ�BMSVUk�8l«BDC_ZM�,>�EFU<BiE�JM�WCKS�J2ZMIWcYEFcedM>wBDCVSVUWcYEF>AS�EF�WC_>?�WEFcY�
XYce¬`>]PKBHPRceGHcYX�BDCKGH>ASVU<BDIWc�PRG��

­ ®2¯ xTyW°K±?²?{}xW³R° ¯

´ ceGH@WXY>�S`JMIWIW>]S�E_cYJ2IWcePRE�GHJ��W>`X�P�S`BDI�LµBDXeXK@WC_>`QoEFJ¶E_UW>u·R�WceI,�TceIWZo@WC_JM�WXe>`G�¸W�º¹»�WcYI<�TcYI,Z
@WC_JM�WXe>`G¼J�SAS��WCVPw\KUW>`I¶E^\�Jb�Wcf©¤>`C_>`I�E�>`d2>`I�E_PH½µJMC JM�W¾^>AS�EVP_¿wBMCF>�CF>A@WC_>APF>`I�EF>]��c��T>`I�EFc�S`BMXYXeQM�
ÀWJ2C�>`�TBMGH@WXY>2jOCF>A@WCF>]PR>AI�EFceIWZ�·FÁ2JMU,I¶U,cfE�ª�>]�W¸���QÂBMS�EFced*BDEFceIWZ�E_UW>6�WI,cfEVP�Ã.Ä�Å�ÆojOÅ�Ç�È�j
BDI<�	È�ÉwÊË\�JM�WX��6Xe>AB2��E_JHB��WceI,�TceIWZH@WC_JM�WXe>`GÌ�}>ASABD�,PF>wEFUW> P_BDGH>�@,BiEFEF>ACFIbJDLOBMS�E_cYdiBDEFceJMI
\�JM�WX���BDX�PRJ �}>?�<PR>]��EFJ�C_>`@WC_>APF>`I�E�·_ª�>]�HUWcfE�ÁMJ2UWI,¸,�.ª�UW>��WcYI<�TcYI,Z�@WC_JM�WXe>`GÍceP«�W�Wc�Î��WcfE_JM�,P
BDI<�4cePbB�S`JMI,S`>`C_I4\KUW>`I,>`dM>AC6ceI�EF>`C_I,BMX�C_>`@WC_>APF>`I�EVBiEFceJMI<P�BDC_>�@}J2PREF�WX�BiE_>A�Ï�ÍlÐI�BM�,�TcfE_cYJ2I
EFJºZM�<BDCV�TcYI,Z�BDZ�BDceI,P^E	EFUW>¶�WceI,�TceIWZº@WCFJ2�WXe>`G�j�BMI�>�©¤>AS�EFcedM>��WcYI<�TcYI,ZºGH>]SVU,BDIWc�PFGÑG(�,PRE
S�J2I,PREFC_�,S�E|C_>`@WC_>APF>`I�E_BDEFceJMI,P.E_U,BiE«B2PFPFcePRE|@WC_J�S`>AP_PRceIWZ<��ÀWJ2ChcYI<P^EVBDI,S`>MjM�TcY©¤>`C_>`I�E«P^EVBiE_>APOJDL}EFU,>
\�JMC_Xe�¶G��<P^E��}>�C_>`@WC_>APF>`I�E_>A�¶cYI�B�G�BMIWIW>`C�EFU,BDE�BMP_PFcePRE_P�ceI��Tc�PFS`JidM>`C_ceIWZ�S�JMGHGHJMI<BDXecfE_cY>]P
�}>�E^\�>`>`IH�Tc�PR@<BDCVBiEF>�P^EVBiE_>APAjMBDXeXYJi\KceIWZ?L�JMC|S`BDEF>`Z2JMC_QwL�JMC_GHBDEFceJMI�BMI,��BDI,BMXYJ2ZMc�S`BDX2@WC_J�S`>AP_PRceIWZ<�
lÐI�EF>ACF>]P^E_cYIWZ2XYQ2j,IW>A\ÒS�J2IWIW>AS�EFceJMIWc�PRE?�WceI,�TceIWZ�GH>ASVU,BMIWc�PRG�P�Ó Ô�j¤ÕWj.Ö]q]×O�TEFceXecY¬A>�EFceGH>�ceI�EFUW>AcYC
JM@}>`CVBiE_cYJ2Ik�.NOJ2XYX�BMSV�¤Ø PO�K>AS`�WC_PFcedM>K¹��TE_JD�Ð¹?P_PRJTS`ceBDEFcedM>K��>`GHJ2CFQb½µ��¹�¹?��¿OGHJT�T>AX<S�J2G��WceIW>]P
B�PRE_BMI,�WBDCV�	�W�T>A���Ù\Kc���EFU�G(�WXYEFcY��X�B*QM>AC�IW>�E^\�JMC_�	BMC_SVU,cfE_>AS�E_�WC_> \KcfE_U�B�PRE_BMSV��BDI<��B�PRceGH@WXe>
S�J2I�EFC_JMXeXY>ACAj]>`I,BM�WXecYIWZw��¹?¹��ÌE_J?>`I<S�JT�T>«U,cY>AC_BMC_SVUWc�S`BMXDC_>`@WC_>APF>`I�E_BDEFceJMI,P�JidM>ACkG��WXYEFce@WXe>:@,CFJM�
S�>]PFPFceIWZ�PREF>`@<P`�|��¹�¹?�ÚC_>AÎ��WceC_>AP|GHJMC_>�E_cYGH>?EFJ�>AI,S�JT�T>�CF>A@WC_>APF>`I�E_BDEFceJMI,PhB2P|E_UW>`QH�}>AS�J2GH>
GHJMC_>�S`JMGH@WXe>��ÏjÏ�W�TE cYE_P�PF@,BMS`>(C_>AÎ��WceCF>AGH>`I�E_P�CF>AG�BDceI�S�J2I,PRE_BDI�E]��ª�UW>HS�Xe>ABDC_>APRE�>��WBDGH@WXe>



JDL��TEFceXYce¬`ceIWZ¶EFceGH>�BDC_>	GHJT�T>`X�P(EFU,BDE�@<>ACRL�J2CFG �TQ�I,BMGHceSb�WceI,�TceIWZ�EFUWC_JM�WZ2U PFQ�I,SVUWC_JMIWJ2�,P
�,C_cYI,Z2P�JML|�WIWcYE_P�ÓfÖ���j¤ÔTj.Ö*q]×�� ´ Q�I,SVUWC_JMI�Q6GHJT�T>`X�P�>`�T@WXYc�S�cYEFXeQ��,PF> EFceGH>�EFJ	G�BDC_�6C_>`X�BiEFceJMI<P
�}>�E^\�>`>`I��WI,cfEVP`j,�WcePREFC_cY�,�TEFceIWZ�S�J2G�@,XY>`�	C_>`@WC_>APF>`I�E_BDEFceJMI,P�BMS`CFJ�PFP�G(�WXfE_cY@,XY>�E_cYGH>�PREF>`@<P`�
��J�P^E«JMEFUW>AC«GHJT�T>`X�PhI,>`ZMXe>AS�EhEFU,>KEFceGH>�BMPF@}>AS�E:JDLÏCF>A@WC_>APF>`I�E_BDEFceJMIk�8ghdM>AI�PRQ�I,SVU,CFJ2I�Q�G�JT���
>`X�PHLµBMcYXKE_JoL��WXeXYQº�TEFceXecY¬A>�EFceGH>�½�l�\KcYXeX?S`XeBMCFcYL�Q�E_UWceP6@<J2cYI�E�ceI4BoXeBDEF>`C	PR>]S�EFceJMI}¿���lÐIuE_UWceP
@,BM@<>ACAj�B�GHJT�T>`X¤c�P«ceI�EFC_JT�T�,S�>]��½ E_UW>�BMPFQ�I<SVUWCFJ2IWJM�<P|�WceI,�TceIWZ(GH>]SVU,BDIWc�PFG�¿|EFU,BDE�BDERE_>`GH@TE_P
EFJ�C_>AS�EFcYL�Q6E_UWc�P?PFcfE_�,BiE_cYJ2Ik��ª�U,>�BMPFQ�I<SVUWCFJ2IWJM�<PKBD@W@WC_J2B2SVU6c�P?PFcYGHceXeBMCKEFJHE_UW>�PFQ�I,SVUWC_JMIWJ2�,P
BD@,@WCFJ�BMSVU¶�W�TE�c�P�GHJ2CF>�>`©}>]S�EFcedM>6cYIÂ�WceI,�TceIWZ�S`JMGH@WXe>��¶CF>A@WCF>]PR>AI�E_BiE_cYJ2I,P BDI<�o>��T@WXeJMcYEFceIWZ
EFceGH>M�

� � xW³��R³��k³ ¯	� xT³�

��z ¯ ±Ëx���� t?y,zO³ ¯

�K>A@WCF>]PR>AI�E_BiE_cYJ2I,BDXO@}Ji\:>AC S`BDI¶�}>�ZMC_>ABiE_XYQ�cYI,S`CF>]BMPF>A����Q�E_BD��ceIWZ�BM�TdiBMI2EVBDZ2>(JML:E_UW>HEFceGH>
�TceGH>`I,PFcYJ2I�JML?CF>A@WC_>APF>`I�E_BDEFceJMIk�ÂÀWJ2C(ceI,PRE_BMI,S�>2j«B�E_>`Xe>`@WU,JMIW>b\:J2�WX��ÂIW>`>]��E_UWJM�<PFBMI,�WP(JDL
�W�TEFEFJ2I,P:EFJ�GHBM�M>wB(SABDXeX<cYL8PF>AÎ��W>AI,S�>]P«JML.�TceZMcYE_P�\:>ACF>�IWJDE��,PF>A�Ï�|À,CFJ2G EFUW>�P^EVBDI,�W@<J2cYI�E�JDL
BHIW>A�WCFJ2IkjWEVBD��ceIWZ�BM�TdiBMI2EVBDZ2> JDL8EFceG�ceIWZ	cYITL�J2CFG�BDEFceJMI�cYI<S�C_>ABMPF>AP�@,CFJTS�>]PFPFceIWZ�S`BM@,BMS`cfE^Q���Q
GHJMC_>�E_U,BDIoB¶ÖAp2p�L�JMX��ºÓfÖ��*×����4UWceXY>HE_UWc�P PR�WZ2ZM>]P^EVP�E_U,BiE E_UW>HIW>`�WCVBDX|S`J��W>�GHceZMU�E �TEFceXecY¬A>
�}JDEFU�E_cYGH>?BMI,�(PF@,B2S�>�CF>]PRJ2�WCVS�>APAj*EFU,>KIW>`�WC_J2P_S�ce>`I<S�>KS�J2G�G(�WIWcYE^Q�U,B2POIWJDEhQ2>�E«BDC_C_cYd2>A��BDEhB
S�J2I,PF>`I,PF�,PA���4UWceXe>?cYE�c�Ph��IWJi\KIHE_U,BiE�EFUW>��<>AU,B*d�cYJ2ChJDL�B�@<J�P^EVPRQ�I,BM@TEFc�SKIW>A�WC_JMI�c�P:BD©}>]S�EF>]�
��Q�E_UW>�XeJ�SABiE_cYJ2IHBMI,�HBDC_CFcediBDX�E_cYGH>AP«JDLÏ�T>`I<�TCFcYEFc�SKceIW@W�TEwÓfÖ]p*×�j2cfE:ceP|Z2>`IW>AC_BMXYXeQ��}>`XecY>AdM>]��EFU,BDE
JMI,XYQwEFU,>�CVBiE_>«JMLT�,CFceIWZH½µB?IW>`�WC_JMI�Ø P��,C_cYIWZwCVBiEF>:ceP8BD��ceI�E_J�EFU,>�B2S�E_cYdiBiE_cYJ2I�Xe>`dM>AX2JML<B��,IWcfE|ceI
BHS�J2IWIW>AS�EFceJMIWc�PRE�IW>�E^\�JMC_�W¿«SABDI�S�JT�T>�ceITL�JMC_G�BiEFceJMI�jWBMP�JM@,@<J�PR>]��E_JHEFUW>�E_cYGHceIWZ�JDL|PR@,cY�2>APAj
PFcYI,S`>�IW>A�WC_JMI,PwBDC_>�IWJ2cePFQ��T>`d�c�S�>AP�ÓYÖ��i×Ù�w~?Ji\:>AdM>ACAj,�,I,�TceIWZ2P�E_U,BiE�BDC_>�E_BM�M>AI�BMP?>`d�ce�W>`I,S`>
L�JMC CVBiE_>�S�JT�TceIWZ,jkXece�M>H>`Xe>`diBiE_>A���,C_cYI,ZbCVBiE_>APwceI¶GH>AG�J2CFQ�CF>`EF>`I�E_cYJ2I�EVBMPF��PHÓ ri×Ùj.SABDI¶JDL EF>AI
�}>?C_>`ceI2E_>`C_@WC_>�EF>]��BMP«@,BDCFE«JDL�S`JMGH@WXe>���S�J2CRE_ceSABDX,>AdM>AI2EVP|E_U,BiE�>���EF>AI,�HEFU,CFJ2�WZMUHE_cYGH>(ÓYÖ�×Ù�OlÐI
BMSAS�J2C_��\KcYEFU�EFUWc�Pwd�ce>`\ jÏC_>AS`>`I�E�>AGH@WcYC_c�S`BDX.�,I,�WcYIWZ�P�PF�WZ2ZM>APRE_P�EFU,BDE�E_UW>(EFceG�ceIWZbJDL:PF@Wce�M>]P
½�>2� Z<�Yj��,C_ceIWZ(@<BiERE_>`C_I,PAj�ceI�EF>ACFdiBDX�PV¿hBDC_>�BMXePFJ�@<BDCFE�JMLkEFUW>�IW>A�WCVBDX¤S�JT�T>HÓ �WjÏÖ]n*×Ù���:J2I�EFCVBDC_Q�E_J
EFU,>wCVBiE_>?�,B2PR>]��d�ce>`\ ½µ\KUWceSVUbUWJ2Xe�WP�J2IWXYQHE_U,BiE�JMI,XYQHE_UW>w�,CFceIWZ�C_BDEF>wJDL.B(IW>A�WCFJ2I�>`I<S�JT�T>AP
ceITL�JMC_G�BiEFceJMI}¿�j.EFUW>]PR>6PREF�<�TcY>]P�PF�WZMZ2>APRE EFU,BDE�EFUW>�EFceG�ceIWZ�JML�PR@Wce�M>]P�>`I,S`JT�T>AP�cYITL�J2CFG�BDEFceJMI
½�>2� Z<�Yj|\KU,>`IÂE^\�J�IW>A�WC_JMI,P�CF>A@<>]BiEF>]�TXeQoPF@Wce�M>�E_JMZ2>�EFU,>`C�cYE�PRceZMIWcY�,>]P�PFJMGH>�E_UWcYI,Z��TcY©}>ACF>AI�E
EFU<BDIº\KUW>`I EFUW>AQÂ�,C_>	J2�TE�JDLw@WU,BMPF>Mj:>`d2>`I�cYL?E_UW>`ceCH�,C_cYI,Z�CVBiE_>APHBDC_>	c��T>AI2E_ceSABDXKceI �}JDE_U
S`B2PR>]P_¿��
��>`U,B*d�ceJMCVBDX��,I,�TceIWZ2P�BMXePFJ	BM@W@<>]BDC�S�J2I,PRc�PREF>`I�E�\KcfE_U�E_UW>Hce�T>]B�E_U,BiEwEFceGH>HcePw�,PF>A��EFJ�S�JMIW�
PREFC_�,S�E�S�J2GH@WXY>`��CF>A@WC_>APF>`I�E_BDEFceJMI,PA����>`U,B*d�ceJMCVBDX�CF>]PR>]BDCVSVU�ceI ceXYXe�,PFJMC_Q�S�J2Ii¾^�WI,S�EFceJMIº@WUW>��
IWJ2G�>AI,BºÓfÖ*Ô]×�j�BDI<� PF>`I�EF>AI,S�>b@WC_JTS�>AP_PFcYIWZ¶@}>`CFL�JMC_GHBMI,S�>¶ÓfÖ2Ö�×�BMXYXKPF�WZMZ2>APRE(E_U,BiE��WceI,�TceIWZ2P
JMC?CF>AXeBDEFceJMI,P�BMCF>�>APRE_BD�,XYc�PRU,>A�bEFU,CFJ2�WZMUbEFceGH>Mj¤\KcYEFU��WceI,�TceIWZ2P��}>AS�J2GHcYIWZ6G�J2CF>�S`>`CFE_BMcYI�B2P
@WC_JTS�>AP_PFcYIWZo@WC_JTS�>A>A�WPA� lÐI�PF�WGHG�BDC_QMj�>ABMCFXeQ�ceI4@WC_JTS�>AP_PFcYIWZÂU��WG�BMI,P�S`BMI4Z2BM�WZM>�\KUWc�SVU
C_>`@WC_>APF>`I�E_BDEFceJMI,BMX�>AXY>AG�>AI�E_P�BDC_>�C_>`Xe>`diBDI�Ew\KUWcYXe>HCF>AG�BDceIWcYI,Z6�WI,S`>`CFE_BMcYI¶BD�}JM�TE�UWJi\�EFU,>APF>
>`Xe>`GH>AI2EVPKBDC_>�cYI�EF>ACFC_>`X�BiE_>A�Ï�

� ����¯ z 
 ³R{�tw³ ¯ ±?³ ¯	� x���y,°«² � � v ��¯ {!��yW° ¯"�

# cedM>`I�EFUW>o�T>`G�BMI,�WP	@WXeB2S�>]�4JMI�B�CF>A@WC_>APF>`I�E_BDEFceJMI,BMX?PRQTPREF>AGbj�B�PFQ�PREF>AGÑEFU,BDEb�TE_cYXece¬`>AP
�TQ�I,BMG�c�Sb�WceI,�TceIWZ¶EFUWC_JM�WZ2U PFQ�I,SVUWC_JMI�Qo\:J2�WXe� PR>A>`G E_Jo�<>�B¶ZMJ�JT��SABDI,�Tc��WBDEF>bG�>AI�E_BDX
BDCVSVUWcYEF>]S�EF�,CF>�½�EFUWJ2�WZMUkjhB2P \�>6\KceXYX�PR>A>MjOXYceGHcfEVBiE_cYJ2I,P(BMCFc�PF>�\KUW>`I�C_>`@,CF>]PR>AI2E_cYI,Z�S�JMGH@WXe>��
PREFC_�,S�E_�WCF>]P_¿��8¹�PRQ�I,SVUWC_JMI,JM�,P8�WceI,�TceIWZ�B2S`S�J2�WI�E|JDL¤JM�WChGH>AI2EVBDX,BMC_SVU,cfE_>AS�E_�WC_>�c�P«S`JMI,PFc�P^E_>`I�E
½µBDE�B	Z2>`IW>AC_BMX.Xe>`d2>`X ¿�\KcfE_U��}>`U,B*d�ceJMCVBDX.�,I,�TceIWZ�P`jÏE_UW>�ceI2E_�WcYEFceJMI�EFU,BDE S`JMGH@WXe>���C_>`@,CF>]PR>AIT�
E_BDEFceJMI,PKBMCF>��Tc�P^E_CFce�W�TE_>A��BMS`CFJ�PFP:E_cYGH>Mj<BDI,�6EFU,BDE�IW>`�,C_BMX¤EF>`GH@}JMCVBDXk�TQ�I,BMGHceSAP�S`JT�T> cYIWL�JMCF�
G�BiE_cYJ2Ik� ´ Q�I,SVUWC_JMI�Q�PF>`>`G�P�EFJbJD©¤>`CwE_UW>H@<Ji\�>`C�EFJbCF>]S�J2G��WceIW>HB��,I,cfE_>�PF>�E JDL:>`Xe>`GH>`I�E_P
ceI�B�d�cYCFEF�<BDXeXYQ¶�WIWXecYGHcYEF>]��I��WG��}>`C(JDL�\�B*QTP�½ E_UW>	�T>`�,IWceIWZ�SVU<BDCVBMS�E_>`C_cePREFc�SHJDL�B��TceP_S�C_>�E_>
S�J2G��WceI,BDEFJMC_c�BDXÏPRQTPREF>AG�¿��



�4UWceXY>wPRQ�I,SVU,CFJ2I�Q�G�JT�T>AXeP�PF>`>`G BD@,@WCFJ2@WC_ceBDEF>�L�JMC:G�JT�T>AXYceIWZ�S`>`CFE_BMcYI��}>`U,B*d�ceJMCVP`j2�TQ�I,BDGHc�S
�WceI,�TceIWZºEFUWC_JM�,ZMU�PFQ�I,SVUWC_JMI�Q4�TJ�>APbIWJDE�PF>`>`G E_J �}>ÂBDI BD@W@WC_JM@,CFc�BiE_>�GH>ASVU,BMIWc�PRG L�J2C
>APRE_BM�WXecePFUWceIWZ S`JMGH@WXe>��4CF>]S��WCVPFcYd2>��WceI,�TceIWZ2PoÓ q]×��ÌlÐI B PFQ�I,SVUWC_JMIWJ2�,P��TQ�I,BMG�c�S��WcYI<�TcYI,Z
PFQ�PREF>AG�j|EFUW>��Tc�P^E_cYI<S�EFceJMIº�}>�E^\�>`>`IºB�PFXYJMEHBMI,��B��,XeXY>AC(c�P�XYJ�P^E]j«PFcYI,S`>	�,cYI,�WcYIWZ�PHBDC_>6IWJME
�TceCF>]S�E_cYJ2I,BDX,½µc0� >M�ej*\KUWc�SVU �WIWcYE.c�P�B�@WC_>A�Tc�S`BDEF>«BMI,��\KUWc�SVU �WIWcYE�c�P�BDI�BMCFZ2�WGH>`I�Ekc�PkIWJME.S�Xe>ABMCV¿��
ª�UW>?PFXeJDE:BMI,��EFUW>?�,XeXY>AC:PFcYGH@WXeQ�PFU,BMCF>KE_UW>?P_BDGH>�@WU<BMPF>M�8lÐI�EFUWc�P«PF>`I<PR>2jME_UW>�GH>ASVU,BMIWc�PRGÍceP
GHJMC_>wBM��cYI	EFJHB�ZMC_JM�W@WceIWZ(G�>]SVU,BDI,cePFGÌEFU<BDI	EFJ�B��,cYI,�WcYIWZHGH>ASVU<BDIWc�PRG�� # C_JM�W@,cYIWZ��WIWcYE_P
EFJ2ZM>`EFUW>AC�cYI<�TceSABiE_>AP E_U,BiE�EFUW>��,IWcfEVP(BMCF>�B�@<BDCFE�JDL�EFUW>bPFBMGH>�CF>A@WCF>]PR>AI�E_BiE_cYJ2Ikj��,�TE(�TJ�>AP
IWJME?PRJ2CRE�JM�TEKE_UW> C_>`X�BiEFceJMI<P�BMGHJMIWZ�EFU,> �WIWcYE_P�B2P��WcYI<�TcYI,Z��TJ�>APA�
´ Q�I,SVUWC_JMI�Q�C_�WI,P�cYI�EFJ�E_CFJ2�W�WXe>H\KUW>`I�B��WI,cfE�U<BMPwEFJ�BMS�E�PFceG��WXYE_BMIW>`J2�,PRXeQ�B2P B�PRXeJDE�BMI,�
B6�,XYXe>`C]��ÀWJ2C�ceI,PRE_BMI,S�>2j¤EFJbCF>A@WCF>]PR>AI�E�>`G(�<>]�W�T>]��@WC_JM@}J2PFcfE_cYJ2I,P�\KcfE_U¶PFQ�I,SVUWC_JMIWJ2�,P��WceI,���
ceIWZ,j,BHS`JMI�EFC_JMXeXY>AC�IW>`>]�WP�EFJH�}>�BM�W�W>A�Ï�«À,JMCKceI,PRE_BDI<S�>Mj<B�PREFC_�,S�EF�WC_>�\KcfE_Ub>AG��}>A�W�WcYIWZ<jWXecY�2>
��� & � 36jhS�J2�WX����}>�CF>A@WC_>APF>`I�EF>]��\KcYEFU4PRQ�I,SVU,CFJ2IWJM�,P��,C_cYI,Z2P�cfL � BDI,�u& �,C_>A�ºPFQ�IW�
SVUWC_JMIWJ2�,PFXYQ�BDI,��EFUW>AI6& BDI,�	3Ò�,C_>A�6PRQ�I,SVUWC_JMI,JM�,PFXYQ2� ´ E_cYXeX�jWPRQ�I,SVUWC_JMI,JM�,P|�,cYI,�WcYIWZ(�WXe�WC_P
EFU,>��WcePREFceI,S�E_cYJ2I��}>�E^\�>`>AI(BwPRXeJDE|BDI,�(B��<XYXe>`C]jiIW>AS`>AP_PRcYE_BDEFceIWZ�EFU,BDE � jD&6jiBDI<��3 �}>:G�BMCF�2>A�
BMP8PFXYJME_P.JMCk�<XYXe>`CVPkE_J��,I,BDG(�WcYZ2�WJM�<PRXeQ�C_>`@,CF>]PR>AI2E�EFUW>�PRceGH@WXe> ��� & � 3 PREFC_�,S�E_�WC_>M�.[?JDE_ceS`>
EFU<BiE�&ÌG(�,PRE?�<> G�BMCF�2>A��BMPKB�PFXYJME�\KUW>`I�cYE��,C_>APKPFQ�I,SVUWC_JMIWJ2�,PFXYQ�\KcYEFU � j,�W�TE�G��,PRE?�}>
G�BDC_�M>]�bB2P��,XeXY>AC?\KUW>AI�cfEwPRQ�I,SVUWC_JMI,JM�,PFXYQ��,CF>]PK\KcYEFU¶36� �4U,>`I�C_>`@WC_>APF>`I�EFceIWZ�>AG��}>A�W�T>]�
PREFC_�,S�E_�WCF>]P`j*E_UW>�PFQ�I<SVUWCFJ2IWJM�<P�BD@,@WCFJ�BMSVU��}>AS`JMGH>AP|S`JMGH@WXeceSABiE_>A�6½µc0� >M�ej2PFceG�@,XY>KS�J2IWIW>]S�EFceJMI<P
BDC_> IWJME�PR����S`cY>AI�E�EFJ�GHJT�T�WX�BiE_> �,C_cYIWZ6@,BiEFEF>`C_I,PV¿�BDI,��C_ceZMc��¶½µc0� >M�ej}@,BDCVBDXeXY>AXYc�PFG BDI<���<>��Tcf�
�WceXYcYE^Q�BDC_>�XeJ2PRE«\KUW>`I	B��WIWcYE:U<BMP«EFJ��}>?>AcfE_UW>`C�B�PFXYJME«JMC�B �,XeXe>`C�¿��Ol^�T>ABMXYXeQMj��WIWcYE_P:\�JM�WX����}>
BD�,XY>�E_J6BMS�E?PRceG��WXYE_BMIW>`J2�,PFXYQbBMPKPFXYJME_P�BMI,�b�,XeXY>AC_PAjWceI,P^E_>AB2��JDL|BDXYEF>`C_I,BDEFceIWZ��<>`E^\:>A>`IbEFU,>APF>
E^\�JHPREFC_�,S�EF�WCVBDXÏC_JMXe>APA�

� � �	� z|v ��¯ {!��yW° ¯ °«²?v z
	�	�yW°hz|{ �

�4UWceXY> PFQ�I,SVUWC_JMI�QHG�JT�T>AXeP��WEFceXYce¬`> PFJMGH>?E_cYGHceIWZHcYIWL�JMC_GHBDEFceJMIkj�JMEFUW>AC�diBMXY�,BM�WXe>?E_cYGHceIWZHcYIT�
L�JMC_G�BiE_cYJ2I¶c�P��WceP_S`BMC_�T>]�oBMP�I,JMc�PR>2j.G�BD��ceIWZ�cYE��Tc���S��WXYE�EFJ�CF>A@WCF>]PR>AI�E�G��WXYEFce@WXe>6Xe>`dM>AXeP�JDL
PREFC_�,S�E_�WCF>2�hlÙL � �,C_>A��PRXeceZMU�EFXeQ6�}>�L�J2CF>�&	jW\KUWc�SVUb�,CF>]��PRXecYZ2U�EFXeQ��<>`L�JMC_>(36j<BMPFQ�I,SVUWC_JMIWJ2�,P
EFceGHcYI,Z¶ceITL�J2CFG�BiE_cYJ2I ½µJMCV�T>`C_cYI,Z�ceITL�JMC_G�BiE_cYJ2I<¿�\�JM�,Xe� �<>�B*diBDceX�BD�WXe>M��ª�U,cePHJ2C_�T>ACFceIWZ�cYIT�
L�JMC_G�BiE_cYJ2I¶BMXYXeJi\�PwL�JMC��WcYC_>AS�EFceJMI,BMX|�WcYI<�TcYI,Z�CF>AXeBDEFceJMI,P BMI,�oBDXeXY>Ad�ceBDEF>APwE_UW>�IW>A>A��EFJ�X�BD�}>`X
�WIWcYE_P�BMPKPFXYJME_PKJ2C��,XeXY>AC_PA�«[�JMEFc�S�>�E_U,BiE?& S`BDI�BMS�E?PRceG��,XfEVBDIW>AJM�,PFXYQ	BMP�B�PFXYJME?BDI,��B(�,XeXY>ACA�
=�cYC_>AS�EFceJMI,BMXÏ�WcYI<�TcYI,Z2P�SABDIb�WI,BDG(�WceZM�WJ2�,PRXeQ�C_>`@WC_>APF>`I�E�S�J2G�@,XY>`�	P^E_CF�<S�EF�,CF>]P`�
NhU<BMPF>wXeJTSV��cYIWZ�BMI,�b\�B*d2>�XecY�2> @,BiEFEF>ACFI,P�JML.�<CFceIWZ�IW>A>A�bIWJDE�JTSAS��WC��T�,CFceIWZ�BMPFQ�I,SVUWC_JMIWJ2�,P
�WceI,�TceIWZ,��ÀWJ2C cYI<P^EVBDI,S`>Mj.EFUW>��<CFceIWZ�@,BDEREF>ACFI¶E_U,BiE�>AI,S�JT�T>]P�B�PREFC_�,S�E_�WCF>�Xece�M> ��� & � 3
�TJ�>AP�IWJMEwIW>A>A��EFJ6�}>�JMCV�T>`C_XYQo½�c�� >M�ejkP^EVBDCFEFceIWZ6\KcYEFU � BMI,��>`I<�TcYI,Z	\KcYEFUÂ3(¿��Ïª�J	>`I,S`J��W>
��� & � 36j*�WIWcYEO&	Ø Pk�,C_ceIWZ�P_SVUW>A�W�WXY>:G��,PRE.J2�,PF>`C_d*BM�WXeQwPF@<>A>A���W@6½�J2I(B*d2>`CVBDZM>*¿}BiL EF>AC.�,IWcfE
� �<CF>]P`j]\KUWceXY>K3�Ø PkG(�,PRE8PF@<>A>A���W@�BDL EF>AC.&4�<CF>]P`�8ÀWJMC.>��WBDGH@WXe>Mj]cYLW\:>hJ2IWXeQwS`JMI,PFce�W>`C_>A�wEFU,>
EFceGH>�\KceI,�TJi\4ceGHGH>A�Tc�BiE_>`XeQ�BiL EF>AC�B(�WIWcYE��,CF>]P`j�B��,CFceIWZ�PR>]Î2�,>`I,S`>?JDL8&6jW36j�I,J��WIWcYE��,C_>APAj
� j.BDI,��EFUW>AIÂ&Ë\:J2�WXe��@WC_Jid�ce�T>�>`d�c��T>`I<S�>HL�JMCwE_UW>�P^E_CF�<S�EF�,CF> ��� & � 36��
?L�S�JM�,C_PF>MjkcYL
� j�&	j2BDI<�63��,C_>�@}>`C_cYJT�Tc�S`BMXYXeQ�\KcfE_U�P^E_J�SVU<BMPREFc�S�PFSVU,>A�T�WXe>AP|EFU,BDE�BDC_>KceI��,�W>AI,S�>]����Q(JMEFUW>AC
�WIWcYE_PAØÏ�,C_ceIWZ2PAj.PF@W�WC_cYJ2�,P��WceI,�TceIWZ�>`d�c��T>`I<S�>�\KceXYX«B2S`S`CF�W>�½µ>M� Z,�ej.JTS`SABMPFcYJ2I,BDXeXeQMj.3Ë\KceXeX|�,C_>
BDI<� � \KcYXeX}�,C_>�ceI6E_UW>wIW>���E�EFceGH>wPREF>A@<¿��hm��,SV��cYXeQMj�EFU,>APF>�B2S`S`ce�T>AI�E_P:\KcYXeXÏ�<>wXe>AP_P«L�C_>AÎ��W>AI�E
EFU<BDI�>AdM>AI2EVPÏE_U,BiE|PR�,@W@<J2CRE.EFUW>�ceI2E_>`I,�W>A���,cYI,�WcYIWZ�P`�8¹?P8�WceI,�TceIWZ?>Ad�ce�T>AI,S�>:cePOB2S`S��,G��WX�BiE_>A�
JidM>AC�EFceG�>2jW�WceI,�TceIWZ�>`C_C_JMCVP«\KceXYX��<>]S�JMGH>�Xe>AP_PKXYce�M>AXYQ2�
lÐI�EF>ACF>]P^E_cYIWZ2XYQ2j*EFUW>�B2PRQ�I,SVU,CFJ2IWJM�,P�GH>ASVU,BMIWcePFG SABDI(BMXePFJwCF>A@WCF>]PR>AI�EOPREFC_�,S�E_�WC_>AP.EFUWC_JM�,ZMU(BMI
ceIWUWce�WcfE_JMC_Q	@,CFJTS�>]PFPKEFU,BDE�GHcYC_C_JMCVP�EFUW>(>��WS�cYE_BDEFJMC_Q6@,CFJTS�>]PFP?�T>AP_S�C_cY�}>A��BM�<Jid2>M� ��� & � 3
S�J2�WX����}>wC_>`@,CF>]PR>AI2E_>A��B2PRQ�I,SVU,CFJ2IWJM�,PFXeQ(cYL � \�B2P�XY>]PFP:XYce�M>AXYQHE_J��,CF>wBiL E_>`CK&Í�,C_>A�6BMI,�6&
\�BMPKXe>AP_PKXecY�2>`XeQ�EFJH�<CF>�BDL EF>`C�3 �,C_>A�k�:¹�I�ceIWUWce�WcYEFJ2CFQo½�IW>AZ2BDEFcedM>]¿�S`JMIWIW>]S�E_cYJ2I�L�CFJ2G & E_J
� c�P�cYI�PFJMGH>�\�B*QTP�>AÎ��WcediBDXe>`I�EKEFJ�BDIb>��WS`cfEVBiEFJ2CFQ�½�@}J2PFcfE_cYd2>]¿�S�J2IWIW>AS�EFceJMIbL�JMC_G � E_JH&	�



� 5�� È��./���)��	�8/
��)�����
M),-h/����.'i/
�	���µ9��u9����	�8/���9k+8/�-
ª�UW> @WC_>`d�ceJM�,P��Tc�P_S��,P_PRceJMIbJDL.EFUW>�B2PRQ�I,SVU,CFJ2IWJM�,P�BD@,@WCFJ�BMSVUbS`BDIb�}>�L�JMC_GHBMXYce¬`>]�Ï� ��>`XeJi\�ceP
BH�T>AP_S�C_ce@TEFceJMIbJDL|BDI�BMPFQ�I,SVUWC_JMIWJ2�,P«GHJT�T>AXÏEFU,BDE�l«U,B*d2>�cYGH@WXe>`GH>`I�E_>A�Ï�

� 5��}5�� È��./�)��.)��]9���1 9��K)��������
lÐI,�Tced�ce�W�,BDXÏ�WI,cfEVP`jT\KUW>AI	�,I,Bi©¤>AS�EF>A�	��Q�JDE_UW>`C��WI,cfEVP`jT\KceXYX¤�<CF>�@}>`C_cYJT�Tc�S`BMXYXeQ�\KUW>`I�BMS�EFcedM> �

cYL"!$#�%'&�Ö2jTEFUW>AI)(�#�%+*�,.-�Ö0/�JDE_UW>`C_\KcePF>1(�#�%+*�,.-�p32 ½^Ö*¿
\KUW>ACF>1(4#�%5*
,�ceP�E_UW> �WIWcYEAØ PKJ2�TEF@W�WE(½µBDEKEFceG�>76�84Ö*¿�j�!$#�%�ceP�E_UW> �WIWcYEAØ P�J2�TEF@,�TE�CF>`L�C_B2S�E_JMC_Q
@}>`C_cYJT��\KU,ceSVU(ceP8CVBDI,�TJ2GHXYQ�PF>�EK½µBDL EF>`C8E_UW>��WIWcYE.�,C_>APV¿kEFJ�B?diBDXe�W>��TCVB*\KI�L�C_JMG EFUW>��WI,cfL�J2CFG
�Tc�P^E_CFce�W�TE_cYJ2IH�<>`E^\:>A>`IHpwBMI,�bÖKBDI,��c�POcYI,S`CF>AGH>`I�EF>]�(BDEh>ABMSVU(EFceGH>�P^E_>`@���Q(PFJMGH>KS�JMI<P^EVBDI�E
½�\KU,ceSVUb\�B2P�PR>`E:E_Jb�eÖ�cYI�BDXeXÏPRceG��,XeBDEFceJMI,PV¿��|[�JMEFc�S�>wEFU<BiE�B��,IWcfE�@,CFJT�T�,S`>AP�BDI	JM�TE_@W�TEKJMI,>
EFceGH>�P^E_>`@�BiL E_>`CKcYE_PKJ2�TEF@,�TE�CF>`L�C_B2S�E_JMC_Q�@<>ACFceJT�6C_>AB2SVUW>AP:EFU,CF>]PRUWJ2Xe�k�

� 5��}5:9 � �������0;+��<«/
�8)M;=�09,'>���?�	�8/��8'i/��]/
��
2/�9��?9����./�'@�������	�
¹ �WIWcYE�BMXfE_>`CVP?cYE_PwJM�WEF@W�TE�C_>�L�CVBMS�E_JMC_Q6cYL«cYEwC_>AS`>`cedM>AP�B	PFceZMI,BMX:½�d�c�B	B	S�J2IWIW>AS�EFceJMI<¿KL�CFJ2G B
�WIWcYE�EFU,BDEKU,BMP8¾^�,PRE��,C_>A��½µc0� >M�ej,B(�WIWcYEK\KcfE_U�B(@}J2PFcfE_cYd2>�J2�TEF@W�WEV¿��:ÀWJMC�>`�TBMGH@WXY>2j�cfL8�WIWcYE �
�,C_>AP�½�cYE_P�JM�TE_@W�TEKceP�Ö*¿�BDI,�6EFUW>ACF>�c�P�B�S`JMIWI,>AS�E_cYJ2I�E_J��,IWcfE?& JML8PREFC_>`IWZMEFU�8A2 �,j�EFUW>AIb&	Ø P
JM�WEF@W�TE�CF>`L�C_B2S�E_JMC_Q�\KcYXeX:�}>�ceI,S�C_>`GH>AI2E_>A�o��QB8A2 �,j�>`I<BD�WXecYI,Z��WIWcYE�&ÚEFJ��,C_>��T�WC_ceIWZ�EFU,>
IW>`��EKE_cYGH>�PREF>A@	J2C�BiEKXY>]BMPRE��T>AS`CF>]BMPFcYIWZ(EFU,>�EFceG�> �,I2E_cYX.&Í�,CF>]P`�|¹?XfE_>`C_I,BiE_cYd2>`XeQMjTIW>AZ2BiE_cYd2>
½�ceIWUWce�WcYEFJ2CFQW¿�S�J2IWIW>]S�EFceJMI<P�XYJi\�>`C�C_>�L�CVBMS�E_JMC_QM�
ª�\�J��WI<S�JMI,IW>AS�EF>A���WI,cfEVPO\KcYXeXTEF>AI,��EFJw�,C_>�ceI,�T>A@<>AI,�T>AI2E_XYQ(JDL}>ABMSVU�JDE_UW>`C]jD@WC_Jid�ce�WcYIWZ�XYcYERE_XY>
>`d�c��T>`I<S�>�L�JMC�Bb�WceI,�TceIWZ�CF>AXeBDEFceJMIk�H¹�Z�BDceIkjkJid2>`C�BbPFG�BDXeXOEFceGH>�\KcYI,�WJi\ jÏE^\:Jb�WIWcYE_P�GHB*Q
�,C_>�S�JMI�E_cYZ2�WJM�,PFXeQb��Q�SVU<BDI,S`>Mjk�W�WE�JidM>`CwG�BDI�Q��,C_cYI,Z2PwEFU,>�>Ad�ce�T>AI,S�>�L�J2C�B	�,cYI,�WcYIWZ�\KceXYX
BD@,@WCFJ�BMSVU	¬`>`C_J,�

� 5��}5+C ÇD�E�A/�'F�.'i/��	�G��H�I8'J����H��O)��	�A/�'J���
ghd2>`C_Q¶EFceG�>�B¶�WIWcYEH�,C_>APAj«cYE�S`CF>]BiE_>AP�>`d�c��T>`I,S`>bL�JMCH�WceI,�TceIWZoU�Q�@}JDE_UW>APF>APA� ª�UW>�S`CFcYEFc�S`BMX
c�PFPF�W>wceP�UWJi\uE_J�S`JMXeXY>]S�EKBDI,�6>`diBDXe�,BiE_>�>Ad�ce�T>AI,S�>�L�JMC��WceI,�TceIWZ�P`�|ª�UW>ACF>�BDC_>?G�BDI�QH@}J2P_PRce�WXe>
>`d�c��T>`I<S�>(L��WI,S�E_cYJ2I,P�EFU,BDEwceI�EF>ACF@WC_>�Ew�,C_cYI,Z6@,BDEREF>ACFI<P�ceI�BbPF>`I,PFcY�,XY>(LµBMPFUWceJMIk� 
�IW>HPRceGH@WXe>
L��WI,S�EFceJMI4c�PHEFJÂU<B*dM>�>`d�c��T>`I<S�>�L�JMC�E^\:Jo�WIWcYE_P6�WceI,�TceIWZ��T>]S�C_>ABMPF>�XYceIW>]BDC_XYQ�B2PHEFU,>�EFceGH>
�}>�E^\�>`>`I�EFU,>`ceC��,CFceIWZ�P�ceI,S`CF>]BMPF>APA�(ghd�c��T>`I<S�>�ceP��W@¤�WBDEF>A�¶>AdM>`C_QbEFceGH>�P^E_>`@oBMS`S`JMCV�TceIWZ�E_J
EFU,>�L�JMXeXYJi\KceIWZH>AÎ��,BDEFceJMI=�

cYL�KL&NMGOQP R'STOQP�%VUW& ÖMjTE_UW>`I)XZY�[]\^-_SÂ½^ÖJ`FKT¿"M�OQP RaSTOQP�%VUb8�½^ÖF`JK�¿=8�Ö02 ½0q2¿
\KUW>ACF>cK�c�P�EFU,>�PRce¬`>�JML:E_UW>�\KcYI<�TJi\ L�J2C�S�J2I,PRc��T>ACFceIWZ��WceI,�TceIWZ�>`d�c��T>`I,S`>�½�c�� >2�Yj8cfL.K�c�P�ÔTj
EFU,>`Ib�WIWcYE_P:�,C_cYIWZHÔ E_cYGH> PREF>`@<P:BM@,BDCFE�PREFceXYXÏZ2>`IW>AC_BDEF>��WcYI<�TcYI,Z(>Ad�c��T>AI,S�>*¿�j
OQP�%hc�P:EFUW>wGHJ2PRE
C_>AS�>AI�E|EFceG�>�P^E_>`@��WIWcYE.de[¤�,C_>A�Ïj�BDI,�LXZY�[]\?c�POEFUW>�SVU,BDIWZ2>KcYIHE_UW>?BMG�J2�WI�EhJDLÏ>`d�c��T>`I<S�>KL�J2C
d [ �WcYI<�TcYI,Z�EFJcd \ � 
?LÏS`JM�WCVPF>Mj2PFJMGH>K>Ad�c��T>AI,S�>�\KceXeX,�}>�PF@W�WC_cYJ2�,P`�8ª�UW>�L�J2XYXeJi\KceIWZ��T>AS`cePFceJMI
C_�WXY> SABDIb�<> �,PF>A�	E_J��T>�E_>`C_G�ceIW>�cYL.E^\�JH�WIWcYE_P�PFU,BDC_> B��WcYI<�TcYI,Z�CF>AXeBDEFceJMI=�

cfL�½�Y�[]\�STYa\Q[Ù¿.f?g¤jTE_UW>`Ihde[O�WcYI<�WP�EFJ@d�\02 ½ ��¿
\KUW>ACF>1g	ceP?PRJ2G�>wE_UWCF>]PRU,JMX��	Z2CF>]BiE_>`C�EFU,BMI�pW�«ª�UWc�PK�T>]S�c�PRceJMI�C_�WXY>�c�P�L�JMC_G�BDXeXYQ6>AÎ��Wced*BMXY>AI�E
EFJ�EFUW>?�Wcf©¤�,PFcYJ2I�GHJ��W>`X,\KU,ceSVU�c�P«B�E^Q�@}>�JDLÏCVBDI,�WJMG \�BDXe��GHJT�T>AX8Ó n*×Ù�Og:Î��,BiE_cYJ2I,P«q BMI,� �
BDC_> dM>ACFQbPRceGH@WXe>M� 
?EFU,>`C�GHJMC_>�PFJM@WU,cePREFc�S`BDEF>A�bGH>�E_UWJT�WPwS`BDI��}>��,PF>A�bL�J2C�S`JMXeXY>]S�EFceIWZ�BMI,�
>`diBMXY�,BDEFceIWZH�WceI,�TceIWZ�>`d�c��T>`I,S`>M�

� 5:9 i�/�'F�Ù9<'J��)3��
M/�9��.�	�8/ � �`1=��
F��'i9��.9����kj /�
F�8)3�������
lÐIbEFUWc�P?PF>AS�EFceJMIkjWEFUW>�B2PRQ�I,SVUWC_JMI,JM�,P��WceI,�TceIWZ�GH>ASVU,BMIWc�PRG�Ø P�@<>ACRL�J2CFG�BDI<S�> SVU,BDCVBMS�EF>ACFc�P^E_ceSAP
BDC_>�>`�TBMGHcYIW>]�Ï�ÒlÐI�@<BDCFEFc�S��WX�BDC]j�EFUW>�GHJ��W>`X�Ø PbBD�WceXecfE^Q EFJ CF>A@WCF>]PR>AI�E�EFC_>`>�PREFC_�,S�EF�WC_>AP6JDL



                                                                                                     

processing time

pe
rc

en
t b

in
di

ng
s 

co
rr

ec
t

0 500 1000 1500 2000 2500

50
60

70
80

90
10

0

depth=1
depth=2
depth=3

branching=1
branching=2
branching=3

Organized by Branching

                                                                                                     

processing time

pe
rc

en
t b

in
di

ng
s 

co
rr

ec
t

0 500 1000 1500 2000 2500

50
60

70
80

90
10

0

                                                                                                     

processing time

pe
rc

en
t b

in
di

ng
s 

co
rr

ec
t

0 500 1000 1500 2000 2500

50
60

70
80

90
10

0

                                                                                                     

processing time

pe
rc

en
t b

in
di

ng
s 

co
rr

ec
t

0 500 1000 1500 2000 2500

50
60

70
80

90
10

0

Organized by Depth

                                                                                                     

processing time

pe
rc

en
t b

in
di

ng
s 

co
rr

ec
t

0 500 1000 1500 2000 2500

50
60

70
80

90
10

0

                                                                                                     

processing time

pe
rc

en
t b

in
di

ng
s 

co
rr

ec
t

0 500 1000 1500 2000 2500

50
60

70
80

90
10

0

À8cYZ2�WC_>�Ö �|NO>`CFL�JMC_GHBMI,S�>wS��WC_dM>]P�L�JMC�E_UW>�ÕH�Tcf©¤>`C_>`I�E?PREFC_�,S�E_�WC_>APKBDC_>�PRUWJi\KI��

diBDC_Q�cYIWZ�S`JMGH@WXe>��TcYE^Q(\�BMP«>��T@WXeJMC_>A�Ï�Oª�C_>`>�P^E_CF�,S�EF�WC_>AP«S`BDI��}>?�<PR>]�HEFJ�C_>`@,CF>]PR>AI2E�S�JMGH@WXe>��
C_>`X�BiEFceJMI<BDX�cYIWL�JMC_GHBDEFceJMIkj:XYce�M>bE_UW>�@,BDCVPF>bJMLwBoPF>`I�EF>AI,S�>2�u¹?I4BM�TdiBDI�EVBDZM>bJDLw�,PFcYIWZ¶E_CF>A>
PREFC_�,S�E_�WCF>]P�EFJ�GH>ABMPF�WC_>�@<>ACRL�J2CFG�BMI,S�>�c�P E_U,BiE�E_UW>	S`JMGH@WXe>��TcYE^Q�JMLKB�EFC_>`>�S`BMIÂ�<>	>AB2PRceXYQ
�T>]PFS`CFce�<>]�º��Q�E^\:J¶LµBMS�EFJ2C_PA�4ª�C_>`>]P�S`BDIºdiBDC_Q�ceI E_UW>`ceC6�T>A@TEFU4BMI,�º�WC_BMI,SVUWceIWZ,�ulÐIºEFU,>
PFcYG(�WXeBDEFceJMI,P�CF>A@<J2CRE_>A�oUW>ACF>2j�E_CF>A>AP�U<BM�ÂB��WCVBDI<SVUWcYI,Z�LµBMS�E_JMC�BMI,�Â�T>A@TEFU�JMLK>`cYEFUW>AC6ÖMj|qTj
JMC �,��ª�UW>]PR>�E^\�J¶LµBMS�E_JMCVPH\:>ACF>�S`CFJ�PFPF>A�Ïj:Q�cY>AXe�TceIWZ�ÕÂ�TcY©¤>`C_>`I�E�EFC_>`>�PREFC_�,S�E_�WC_>APA��ª�UWceP
�T>]PRceZMI�G�BM�M>AP�cfE�@<J�PFPFce�WXY>6EFJ¶BMP_PR>]PFP U,Ji\ EFUW>	G�JT�T>AX:@,CFJTS�>]PFPF>AP(P^E_CF�<S�EF�,CF>]P�JDL�diBMCFQ�ceIWZ
S�J2GH@WXY>`�TcfE^Q2� 
�I,>�PF>`I<PRce�WXe>b@,CF>]�TceS�EFceJMI�½�Z2cYd2>`I�J2�WC�ceI2E_�WcYEFceJMI,P�BM�<J2�TE�UWJi\�\�>�@WCFJTS`>AP_P
PREFC_�,S�E_�WCF>]�HCF>A@WC_>APF>`I�E_BDEFceJMI,PV¿8cePhEFU,BDE«E_CF>A>APh\KcYEFU6ZMC_>ABiE_>`Ch�T>A@TEFUbBDI,�H�,C_BMI,SVUWceIWZ \KcYXeX<E_BD�2>
XeJMIWZ2>`C�EFJ�C_>`@WC_>APF>`I�E]�
lÐI�E_UW> PRceG��,XeBDEFceJMI,P:CF>A@<J2CRE_>A�6UW>`C_>Mj��}JDEFUb@}J2PFcfE_cYd2>�BDI<��IW>AZ2BiE_cYd2>�S`JMIWIW>]S�E_cYJ2I,P�\:>ACF>��,PR>]�
PFcYG(�WXfEVBDIW>AJM�,PFXeQM��À,JMCwcYI<P^EVBDI,S`>Mj¤cYI¶B�E_CF>A>(PREFC_�,S�E_�WCF>2j¤cfL � \�B2P?ceI�EF>AI,�T>A��EFJb�WcYI<��EFJb&6j
� Ø P?S`JMIWI,>AS�E_cYJ2I�EFJ6& \�BMP�PF>�E�E_J 8A2eÖ�BDI,��&	Ø P?S�J2IWIW>]S�EFceJMI�E_J � \�BMP?PR>`E?EFJhS72YÖ2��ª�U,>
S�J2G��WceI,BDEFceJMIbJDL.�}JDE_U�S�JMI,IW>AS�EFceJMI	E^Q�@}>AP�Q�ce>`X��WP�E_UW> �<>]P^E�@}>`CFL�JMC_G�BDI,S`>M�
lÐI�E_UW>APF> PRceG��,XeBDEFceJMI,P:�<JMEFU	>��WS�cYE_BDEFJMC_Q�BDI,�6cYI,UWcY�,cfE_JMC_Q��WcYI<�TcYI,ZHS`JMIWI,>AS�E_cYJ2I�diBDXe�W>AP�\�>`C_>
PF>�E«C_>`X�BiE_cYd2>`XeQ�XYJi\�½µBMXYX<�WceI,�TceIWZ�S�J2IWIW>AS�EFceJMI,Ph\:>ACF>�PF>�EhE_J�PRce¬`>72eÖ]¿�j2@,CFJid�c��TcYI,Z�B PREFC_c�S�EhE_>APRE
JDL«EFUW>�GHJ��W>`X�Ø P�PF>`I,PFcfE_cYd�cYE^QM��ª�UW>�XeJi\ÒS�JMI,IW>AS�EFceJMI�diBDXe�W>]P�@,CF>AdM>`I�E_>A���}JM�WI<���WIWcYE_P�L�C_JMG
>APRE_BM�WXecePFUWceIWZ�E_cYZ2U�E�S`JM�W@,XYceIWZ2P�½0SVU,BDCVBMS�EF>`C_c�P^E_ceS6JDL��}JM�,I,���,IWcfEVP�ceIºPFQ�I,SVUWC_JMI�QoG�JT�T>AXePV¿��
ÀWJ2C�>��WBMG�@,XY>2jT\KcfE_U�BDI�>��WS�cYE_BDEFJ2CFQ6S`JMIWI,>AS�E_cYJ2I6L�C_JMG � EFJ�& JDL��YÖ2j � Ø P��,C_cYI,ZH�WJ�>]PKIWJME
>`I<PR�WC_>�EFU,BDE�&Ë\KcYXeX|�,C_>HcYI¶E_UW>�IW>���E�EFceGH>�P^E_>`@4½�J2C�EFUW>�I,>���E L�>`\ EFceG�>�PREF>A@,P�L�J2C�EFU,BDE
G�BiEFEF>`C�¿���ª�UW>�X�BMSV��JDLKBbEFceZMU�E(S�J2�W@WXecYI,Z�CF>]Î2�,cYC_>APwE_UW>�GHJT�T>`X|E_J��}>�GHJMC_>HPF>`I<PRcYEFcedM>HE_J
UWJi\ JMIW> �,IWcfEwBi©¤>AS�EVP�BDI,JDEFU,>`CK�WIWcYEAØ PK�<CFceIWZ�P_SVUW>A�T�,XY>2���4cfE_U�BDXeX�S`JMIWIW>]S�E_cYJ2I,P�JDL|PRce¬`>k2eÖMj
�,C_cYI,Z6@,BDEREF>ACFI<P�C_>`@,CF>]PR>AI2E_cYI,Z6S�J2G�@,XY>`��P^E_CF�,S�EF�WC_>AP�\KceXYX|BD@,@<>]BDC�SVU,BDJMEFc�S�BDI<���WIWJ2C_�W>`C_XYQ2�



lÐI BMXYXKPFcYG(�WX�BiEFceJMI<P`jOE_UW>6E_cYGH>b\KcYI<�TJi\ÌL�JMCHS�J2I,PFce�T>ACFceIWZ��WcYI<�TcYI,Z�>Ad�c��T>AI,S�>	\�B2P�Ô�EFceGH>
PREF>`@<P ½�c�� >2�Yj}g«Î��,BiE_cYJ2Ibq(\�BMP��,PF>A�b\KcYEFU K�PR>`EKEFJ�ÔM¿��
NO>`CFL�JMC_G�BDI,S`>�\�BMP�G�>]BMPF�WC_>A�b��QbSABDX�S��WX�BiE_cYIWZHE_UW>�@}>`CVS�>AI2E��,cYI,�WcYIWZ�P?S`JMC_CF>]S�EA��ª�UW>��WceI,���
ceIWZ2POE_UW>?GHJT�T>AX<PF>�ERE_XY>]�H�W@}JMI�\�>`C_>��T>�E_>`C_G�ceIW>]����Q(S`BMXeS`�WX�BiEFceIWZ�E_UW>?I��WG(�<>AChJDLÏ�WceI,�TceIWZ2P
ceIoEFUW>�ceI�EF>AI,�T>A�ÂPREFC_�,S�EF�WC_>M�bª�UW>�GHJT�T>`X«EFUW>AI�S�C_>ABiE_>A�oB�PREFC_�,S�E_�WCF>�\KcYEFUoE_UWc�P�I��WG��}>`C
JDLw�WceI,�TceIWZ2P�½�EFUWc�P�c�PH>AÎ��Wced*BMXY>AI�E�E_J¶EFC_>ABiE_cYI,Z�g�XYce�M>�B�L�C_>`>�@,BDCVBDGH>`EF>`C�¿�j:SVUWJ�J2PFcYIWZ�EFU,>
�WceI,�TceIWZ2P�cYE��}>`XecY>AdM>A�6EFJH�}> GHJ2PRE�Xece�M>`XeQ�½��<BMPF>A�	JMI�BMS`S`CF�,>A�	>`d�ce�W>`I,S`>]¿��|ª�UW> GHJT�T>AXÏ\�B2P
S�J2CFC_>AS�Ew\KU,>`I¶EFUW>��,cYI,�WcYIWZ�P cYE��<>AXYce>`d2>A��EFJ��}>�@WC_>APF>`I�E�S�JMC_C_>APF@<J2I,�T>A��EFJ�E_UW>�cYI�E_>`I,�T>]�
�WceI,�TceIWZ2PA�
ÀWJ2C�>]BMSVU�JMLhEFUW>HÕ6PREFC_�,S�EF�WC_>AP(½ �	XY>AdM>`X�P�JML:�T>A@TEFU���Q �6XY>AdM>`X�P�JDLh�WCVBDI,SVU,cYIWZ�¿�j¤U��WI,�TC_>A�,P
JDL:EFC_ceBMXeP�\�>`C_>�CF�WIu½ E_UW>�GH>ASVU,BMIWc�PRGÚc�P PREFJTSVU,BMPREFc�SA¿?�WI�EFceXh@}>`CFL�JMC_G�BDI,S`>�S`�WCFd2>APw�}>AS`BMGH>
PFG�J�JMEFUk��ª�UW>�GHJT�T>`X�Ø P�@}>`CFL�JMC_GHBMI,S�>H\�BMP GH>]BMPF�WCF>]�¶>`dM>ACFQoqMÔiEFU¶EFceGH>6P^E_>`@Â�W@oE_J�EFU,>
qMÔMpMpDEFU�EFceGH>�P^E_>`@k��NO>ACRL�J2CFG�BDI<S�>6½0B*dM>`CVBDZ2>A��BMS`CFJ�PFP�EFC_ceBMXePV¿�L�JMC�BDXeXOPREFC_�,S�EF�WC_>AP�ceP�PFUWJi\KI
ceI À8cYZ2�WC_>�Ö2��¹�I�QÂd�cY>A\�BM�WXY>b�TcY©}>ACF>AI,S�>b�<>`E^\:>A>`I @<>ACRL�J2CFG�BDI<S�>	S`�WC_dM>AP(c�P�PRE_BDEFc�P^E_ceSABDXeXYQ
PFcYZ2IWcf�}S`BDI�E]�.¹?P.@WC_>A�Tc�S�E_>A�Ïj*E_UW>`C_>h\�BMP8BKG�BDceI�>�©¤>AS�E.L�J2C.�}JDE_U��WCVBDI,SVU,cYIWZ�BDI,���W>`@TE_Uk�8ª�U,>
Xe>�L E:@<BDIW>AXeP|JMLkÀ.ceZM�,CF> ÖKJ2CFZ�BDIWce¬`>�EFU,>��WBDE_B���Q(�,C_BMI,SVUWceIWZwLµBMS�E_JMC]jMC_>`d2>ABDXeceIWZ B�PRQTPREF>AGHBDEFc�S
>�©¤>AS�E|JDL<�T>A@TEFU��8ª�UW>�C_cYZ2U2EO@,BMIW>`X�c�P.J2CFZ�BDIWce¬`>]����Q��T>`@TE_U�BMI,��C_>`d2>ABMXeP.B�PFQTP^E_>`G�BiE_ceS:>�©¤>AS�E
JDL��WCVBDI,SVUWceIWZ<��¹?P PREFC_�,S�E_�WCF>]Pw�<>]S�JMGH>�GHJMC_>�S`JMGH@WXe>��Ïj¤EFUW>AQ�BD@,@<>]BDCwEFJ	E_BM�M>�XYJ2IWZM>AC?E_J
C_>`@WC_>APF>`I�EA�

� � ° ¯ { �F²?v�³^° ¯ v

ª�UW>�BD�,cYXecfE^Q�EFJ�>�©¤>AS�EFcedM>`XeQ�C_>`@WC_>APF>`I�E BDI,��G�BDIWce@W�WX�BiE_>�S�JMGH@WXe>�����I,Ji\KXY>]�TZM>HP^E_CF�<S�EF�,CF>]P
c�P�S�>AI2E_C_BMXOEFJ�U��WG�BDI�S`JMZ2IWcfE_cYJ2IºÓ �*×Ù� �:J2IWIW>AS�EFceJMIWc�PRE_P GHJT�T>`X�P Z2>`IW>AC_BMXYXeQ�X�BMSV��E_UWceP(BD�WceXY�
cYE^QMjkG�BD��ceIWZ�cfE��Tc���S��WXYE EFJ�Z2cYd2>�B�S`JMIWIW>]S�E_cYJ2IWcePRE BMS`S`JM�WI�E JDL�JM�WC�GH>`I�EVBDXhBDCVSVUWcYEF>]S�EF�,CF>2�
ª�UW>�B2PRQ�I,SVU,CFJ2IWJM�,P�GH>]SVU,BDIWc�PFG @WC_Jid�ce�T>]P�B�S�J2IWIW>]S�EFceJMI,cePRE�L�CVBDGH>`\�JMC_��L�JMC�CF>A@WC_>APF>`I�EFceIWZ
PREFC_�,S�E_�WCF>]PKceI�BH\�B*Q�E_U,BiE�c�P��,cYJ2XYJ2ZMc�S`BDXeXeQMjWS�J2GH@W�TE_BDEFceJMI,BMXYXeQMjWBMI,���}>`U,B*d�ceJMCVBDXeXYQHL�>]BMPFcY�WXe>M�
ª�UW> GH>ASVU<BDIWc�PRG >APRE_BD�,XYc�PRU,>APK�WceI,�TceIWZ�P�JidM>`C�E_cYGH> �,PFceIWZ�PRceGH@WXe> IW>`�WC_JMIW��XecY�2>wS`JMGH@W�TE_cYI,Z
>`Xe>`GH>AI2EVP`� ª�UW>HBMPFQ�I,SVUWC_JMIWJ2�,P�BM@W@WC_J2BMSVU�E_CF>]BiEVP?�WceI,�TceIWZ�P�B2P��TceC_>AS�E_cYJ2I,BDXOBDI<���TJ�>AP�IWJME
�WXe�WC�EFU,>��TcePREFceI,S�EFceJMI��<>`E^\:>A>`I�BHPRXeJDE�BMI,��B��<XYXe>`C�B2P�EFUW>�PFQ�I,SVUWC_JMIWJ2�,P�BD@W@WC_J2B2SVU	�TJ�>]P`�
ª�UW>KBMPFQ�I,SVUWC_JMIWJ2�,PkGH>]SVU,BDIWc�PFG��W�WceXe�WPOC_>`@,CF>]PR>AI2EVBiE_cYJ2I,PkE_U,BiEhSABDI��<>K�TcY©}>ACF>AI�EFc�BiEF>]� L�C_JMG
>AB2SVUoJDEFU,>`C]j8SABD@TE_�WCFceIWZ�ceGH@<J2CREVBDI�E��TcY©}>ACF>AI,S�>]P��}>�E^\�>`>`IoC_>`@WC_>APF>`I�EVBiEFceJMI<BDXhPRE_BiE_>APA�bª�U,>
C_>`@WC_>APF>`I�E_BDEFceJMI,P�EFU,BDE(E_UW>�BMPFQ�I<SVUWCFJ2IWJM�<P GH>ASVU,BMIWcePFG �W�WceXe�,P�BMXePFJ�SABDI��}>b>ABMPFceXYQÂS�J2G��
@,BMCF>]��BDI<��S�J2GHG�J2I,BDXecYEFce>APw�<>`E^\:>A>`I¶�TcePF@,BMC_BDEF>(PRE_BDEF>]PwSABDI��<>H>���E_C_B2S�EF>]����Q�BDI<BDXeJMZMc�S`BMX
@WC_JTS�>AP_PF>APAj}BMXYXeJi\KcYI,Z�L�JMCwZM>AIW>`CVBDXece¬ABiE_cYJ2I�BDI<��L�>ABDEF�WC_>��WceP_S�Jid2>`C_QM�wlÐI�LµBMS�EAj�BMI�BDI<BDXeJMZMc�S`BMX
½�c�� >M�ejDZMCVBD@WU}¿¤G�BiE_SVU,>`C8U,BMP.�<>A>`I(�W�WceXfEO�,PFcYIWZ�EFU,>�B2PRQ�I,SVUWC_JMI,JM�,PÏGH>]SVU,BDIWc�PFG Ó �]×Ù���hBMCFc�BDI�EVP
JDL�EFUW>�GHJT�T>`X¤IW>A>A�6EFJ��<>w>��T@WXeJMC_>A�Ï�|ª�UWc�P�@,BD@}>`C�J2IWXYQ�J2�TEFXeceIW>AP:EFU,>�>]PFPF>`I�EFc�BDX�P:JDL�E_UW>�BDCF�
SVUWcYEF>]S�EF�,CF>2� ´ Q�I,SVU,CFJ2IWJM�,P|�WQ�I<BDGHceS��WcYI<�TcYI,Z G�JT�T>AXeP«\:>ACF>�@,BMCRE_XYQ(cYI<PR@WceC_>A��L�C_JMG \�JMC_��ceI
IW>A�WCFJ�PFS`cY>AI,S�>2�|~�JM@}>�L��,XYXeQ6E_UW>�BMPFQ�I,SVUWC_JMIWJ2�,P��TQ�I,BDGHc�S��,cYI,�WcYIWZ�GHJT�T>AXk\KcYXeXkIWJi\ cYI<PR@WceC_>
IW>A�WCFJ�PFS`cY>AI,S�>KC_>APF>ABMC_SVU,>`CVP`� ´ JMGH>?>Ad�c��T>AI,S�>KL�J2C«CVBiE_>��Ù�,BMPF>A�(�,C_cYI,Z6½µPF@,BiE_ceBMXYXeQ��,BMPF>A�,¿|IW>`�T�
CVBDXkS�JT�T>]P�U,BMP��<>A>`I�CF>Ad�cePFcfE_>A�bBDI,�bd�ce>`\�>A�bBMP�S`JMI,PFcePREF>AI�E�\KcYEFU�GHJMC_> S�J2G�@,XY>`�6EF>AGH@<J2C_BMX
S�JT�T>]P�ÓfÖ�×��8@<>ACFU<BD@,P�>Ad�c��T>AI,S�>�L�JMC�PFQ�I,SVUWC_JMI�Q�S`BMI��}>�PR�,�T¾^>AS�EF>A��EFJ�GHJMC_>�PRJ2@WUWc�P^E_ceSABiE_>A�
BDI<BDXeQ�PF>AP�BMI,�b�<> �}>�EFEF>`C�S�JMI<P^E_CF�W>]�6B2P�>`d�ce�W>`I,S`>�L�JMC�EFU,>�BMPFQ�I<SVUWCFJ2IWJM�<P«GH>ASVU<BDIWc�PRG��

� 
��=�89	��-µ/�+�H���/
�E�	�
ª�UWc�Pk\�JMC_�?\�BMPkPF�W@W@}JMCFEF>]����Q?E_UW> 
���S�>hJMLW[?B*diBDX��K>APF>ABMC_SVUw�WI,�T>AC�E_UW>«[�BiEFceJMI<BDX2=�>�L�>AI,PF>
´ S`cY>AI,S�>wBDI,��g«IWZMceIW>A>`C_cYIWZ # CVBM�W�,BiE_>?ÀW>AXYXeJi\�PRU,cY@6N«CFJ2ZMCVBDG��kl|\�JM�WX��HXecY�2>�EFJ�EFU,BMIW��ÁMJ2UWI
~��,G�GH>AXÏL�JMCKUWc�PKUW>AXY@WL��WX.S`JMGHGH>`I�E_PA�



� ��� �ky�� ¯ { ��v
ÓYÖ�×��Â�O¹��}>`Xe>APAj«~�� ��>ACFZ2GHBMIkjhg��O��BMCFZ�BDXecfE]jOBMI,��g?� �hB2BM�Tc�BW� ´ @,BDEFceJDEF>AGH@<J2C_BMX«�,C_ceIWZ
@,BDERE_>`C_I,PkceI�EFUW>«L�CFJ2I�E_BDX�S�J2CRE_>���JMLT�<>AU,B*d�cYIWZ?G�J2IW�M>AQTP`���T§i¨T¦�¢¤���T§��
	��`¨T¦F§�
,¥�¡* ��µ§��e§��M¡ij
�Dp3�eÖAn2qMÕ��¤ÖAn �2rWjTÖ]ÕMÕ �,�

Ó q*×�g?����ce>`IW>AI,P^E_JTSV�}� �:J2G�@}J2PFcYEFceJMIk��lÐI(¹��D¹�>ACREVPR>AI(BDI<� ��� ��CVBDcYEF>AI��}>`C_Z,j]>A�WcfE_JMCVP`j���¦F��� ¢
�¤¥��V§D¦�¡������µ§��Y§����µ£V�������* ��� b�D¢��! h§�"#
}¨%$Ð��$&�µ§i¢}���('�¦�� ¢}£)� 
��*�� ��Og«XePF>`d�ce>`C]j.[?>`\,+hJMC_�¤j
Ö]ÕMÕMn,�

Ó �i×�=(� # >`I�EFIW>ACwBMI,��¹�� �w�Ï��BMCF��G�BDIk�w¹�I,BMXYJ2ZMQ��Ù\�BDEF>`CVPFUW>A�bJMCw\�BiEF>ACFXeJ�J�� P^E_CF�<S�EF�,C_BMX
BMXYceZMIWGH>AI2E�BDI,�¶E_UW>6�T>AdM>`XeJM@,G�>AI�E�JDL�S�J2IWIW>]S�EFceJMI,cePRE�GHJT�T>`X�P�JML�BDI,BMXYJ2ZMQM�blÐI ´ �8Á,�
~�BDI,PFJMIkjDÁ<�D=(� �:Ji\�BMIkjiBDI,� ���Dmh� # ceXY>]P`ji>]�TcYEFJMCVPAj.-#��/*�D¢}£0�� 1� ¢2	��`¨T¦F����3�¢4��§i¦�"���$&�µ§i¢
'�¦_§A£0�� _ �� ¢5�76<¡* �$8�9"( 1:iji@<BDZM>]P�r�ÔMÔ;�TrMn�qT����J2CFZ�BDI=< BD�WL�GHBMI�Nh�W�,XYc�PRU,>`CVP`j ´ BMI���BiE_>`J<j
��¹�jkÖAÕ2Õ �W�

Ó �D× ���*�Â� # C_B*QwBDI,� ��� ´ ceIWZM>ACA� ´ EFceG��WXe�,P8PR@}>AS`cf�}ShIW>A�WCFJ2I,BDX2J2P_S�ceXYX�BiE_cYJ2I,PÏceI�JMC_ce>`I�E_BDEFceJMI
S`JMXe�WGHI,P|JDLkSABiEhd�cePF�,BMX,S�J2CRE_>��Ï�>'�¦_§A£0�0�0��� ¢.�D w§?�@$�¥���	���$A�µ§D¢}���%-�£V�����)"�¡(§��@6¤£)�B��¢¤£��� 0C
DE6%-�jTr2n3�eÖAnMÕ2r��¤Ö �ip�qTjWÖ]ÕMr2ÕW�

Ó Ô*×�Á<�8g?�|~��WGHGH>`XKBDI<��l�� ��cY>]�T>`C_G�BDIk�o=?Q�I,BMGHceS	�WceI,�TceIWZ�ceI B�IW>`�,C_BMX:IW>`E^\:J2CF�¶L�J2C
PFU,BD@}>�CF>]S�J2ZMIWcYEFceJMIk�F': �¡M£V¥W§��e§����µ£V����G#�)/4�B�)H|j<Õ2Õ3� �2r2p��TÔWÖ �TjWÖAÕ2Õ2qT�

Ó ni×�=(� ��� Á<�Tm�BDGHceIWZ,�I3�¢4��§D¦�"H��$A�µ§D¢J$ ¥K�V§i¦�¡�§���£_¥,§��µ£0��¦��V�M£)$A�µ§D¢L$A�M"N��� 
?��L�JMCV��a�IWcedM>AC_PFcfE^Q
N«CF>]PFPAjT[�>`\O+hJMC_�¤jÏÖAÕ2nMrW�

Ó �]× �w�!���,m�JidM>M�O¹?PFQ�I,SVUWC_JMIWJ2�,P�S�J2IWIW>AS�EFceJMIWc�PRE��,cYI,�WcYIWZ<��½µa?I,�T>`C��K>`d�ce>`\?¿�j�ÖAÕMÕ2rW�
Ó ri×P+�����cYQ�BMPFUWcfEVB�BMI,��~�� ´ ���:U<BDIWZ<�Í[?>`�WC_JMI,BMXwS`JMC_CF>AXeBDEF>�JML�@Wc�S�E_JMC_ceBMXwPFUWJMCFER��EF>ACFG
GH>`GHJ2CFQ�ceI�@WCFceG�BiE_>�EF>`GH@}JMCVBDXkS`JMCFEF>��Ï�(	���$0¨T¦��`j�� �,Ö0� nMr����ip,j,Ö]ÕMrMr,�

Ó Õi×�Á<�DNOJMXeXeB2SV�¤�W�K>AS`�WC_PFcedM>K�Tc�P^E_CFce�W�TE_>A��CF>A@WC_>APF>`I�E_BDEFceJMI,PA�Q-�¦�$A� R�£9�µ���.3�¢K$8�9�M�S�T�.�`¢}£0��j �2n�� � �4�
Ö]p2ÔTj¤Ö]ÕMÕMp,�

ÓYÖApi× ���K��BMXYX��Ì=?>AI,�TC_cfE_ceS�XYJTSABiEFceJMI<P�JDL�PRQ�I,BM@,PR>]P	BMI,�4@}J2P_PRce�WXe>�GH>]SVU,BDIWc�PFGHP6L�JMC	EFU,>
GHJMI,J2PFQ�I<BD@TE_ceSHg«N ´ N cYIoGHJDE_JMC_IW>`�,CFJ2I,P`�J�T§D¨T¦�¢}����§���	U��¨T¦F§0
W¥T¡* 0�µ§��Y§��D¡ij��2p3�eÖMÖAn2Õ��
Ö2ÖAÕ �,j<Ö]ÕMn ���

ÓYÖMÖ�×�� �h�?BiE_S`XYcY© BMI,� # �:��S)<�J�JMI�� ´ @}>`>]� BMI,�uBMSAS��WCVBMS`Q¶ceIºEFUW>�@WC_JTS�>]PFPFcYI,Z�JML?LµBDX�PF>
PRE_BDEF>`GH>AI2EVP?BM�<J2�TEwPF>`G�BDI�E_ceS�cYITL�J2CFG�BDEFceJMIk�V��§D¨T¦�¢}���8§��XW(Y9
K��¦��M"N��¢Q$Ù���I': �¡M£_¥,§��Y§��D¡��
ZE�V�i¦�¢K� ¢5��C([\�)"H§D¦�¡�C^]_ h§��M¢K�M$&�µ§i¢<j<r3�eÖAn�� �2nWj}ÖAÕMr2ÕW�

ÓYÖ]q*×�m«� ´ U,B2P^E_CFc,BMI,� ���M¹h¾ ¾RBDI,BMZ2B2�W�T>M�¤ÀWC_JMG PRceGH@WXY>�BMP_PRJTS�c�BiE_cYJ2I,P.EFJ�PFQTP^E_>`G�BiE_ceS�C_>AB2PRJ2IT�
ceIWZ��H¹�S`JMIWIW>]S�E_cYJ2IWcePRE�C_>`@WC_>APF>`I�EVBiEFceJMIoJML�C_�WXe>APAjOd*BMCFc�BD�,XY>]P`jOBDI,�Â�WQ�I<BDGHceS��WcYI<�TcYI,Z
�,PFceIWZ�EF>`GH@}JMCVBDXkPFQ�I,SVUWC_JMI�QM�F�#�V¥W��/4�µ§D¦F���h�D¢��U��¦F��� ¢J6¤£)�B�`¢}£0�� �jkÖ]n3� �,Ö��4� ��Õ �<j,ÖAÕ2Õ �,�

ÓYÖ �i× ��� ´ JML EF��QM��À8ceIW>�BDI,BMXYJ2Z�S�JT�TceIWZ¶G�ceIWceGHcY¬A>AP�cYIWL�JMC_GHBDEFceJMIÂE_C_BMI,PFG�c�P_PRceJMIk�`	U��¨T¦F���
	U�9$&H«§i¦�ai �j,Õ3�eÖ]Ô��Tq��<j,Ö]ÕMÕMn,�

ÓYÖ��D×�¹������¤ª8BDI,ZbBMI,��ª��ÏÁ<� ´ >^¾^I,Ji\�PR��c���¹�I¶>AS`JMXeJMZMc�S`BMX8BM@W@WC_J2B2SVU�EF@�EFUW>HIW>A�WC_BMX|S�JT�T>M�
lÐIb'�¦_§A£0�0�0��� ¢.�D b§?�c$�¥��2	X� ¢>�9$8�0��¢Q$ ¥d-�¢,¢<¨,���@ h§i¢;�9��¦���¢¤£���§?�c$�¥��e h§��M¢K$&�M/��f6¤£)�B��¢¤£��
6Ï§A£)�B�9$�¡ijW@,BMZM> r2Ô2qTjT��BMU�\�BDU�j�[�Á,j�ÖAÕMÕ2nW�TghC_Xe�,BD�WG��

ÓYÖ]Ô*×�¹��]ª.CF>AcePFG�BDI�BMI,��~�� ´ SVUWGHce��E]��lÐXYXe�,PFJMC_QwS`JMIi¾^�WI<S�EFceJMI<P�ceI�E_UW>:@}>`CVS�>A@TEFceJMI�JDLWJM�W¾^>AS�EVP`�
 h§��D¢Q�M$A�M/��X': �¡M£_¥,§��Y§��D¡ij8Ö����YÖ]p �;�}Ö��<ÖMjWÖ]ÕMr�qT�

ÓYÖAni×�g?� �hBMB2�Tc�BWj�l���~�BMBDXeG�BDIkj��Â�T¹��}>`Xe>APAjTBDI,��~�� �:>ACFZ2G�BDIk�Ï=�Q�I<BDGHceSAP«JMLkIW>`�,CFJ2I,BDX<cYIT�
E_>`CVBMS�E_cYJ2I,P8cYIHGHJMI,�M>`Q(S�JMCFEF>`��ceI�C_>`X�BiE_cYJ2I�E_J �<>AU,B*d�cYJ2C_BMX�>AdM>AI2EVP`��	���$�¨T¦��`j2q � ����� ÔWÖ]Ô;�
ÔWÖArWj¤Ö]ÕMÕ2ÔW�

ÓYÖ �]× ���:dMJMI4�T>AC	��BMXePF�W�WC_Z,��ª�UW>�S`JMC_CF>AXeBDEFceJMIºEFU,>`JMC_Q�JML �WC_BMcYIuL��,I,S�E_cYJ2Ik�Òª�>]SVUWIWc�S`BMX
�K>A@<J2CREwrWÖ��^qTj<��Bi���ÐNhX�BDI,SV���ÙlÐI,P^E_cfE_�TEKL�JMC �:ceJM@,U�QTPFceSABDX �:U,>`GHcePREFC_QMj #2gJDEFEFceIWZM>AIkj # >`CF�
G�BDI�Q2jÏÖAÕMr,ÖM�


