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Æ ohPN¤©`cJ+4��Dl�IMÄ�ohPNI9�h�zOhH®OQWA|�Ä�OhdbdcJLdb`cW@IMOhPNdbpÇXZo�ÓMI2PSo�l�IMX Æ IMI2W'�Q�UOhH«OhWA|£WAoYohWkª
^LTAI=JSoQdcs@XZ`bohW]XSo9O�í.ä�å æ�JNsARUTÁOhJtXZTA`bJj`cJtO�5 � ²´³ ��� H�OhÅAÅ@`cWAgÂJSXSOhXSI w XZ`bH=I=ÅAOQ`cPNJ ò�ó0ô�õ2ö XSoOhR2XZ`bohWAJ;JNoÊOhJ;XZo=H�OhÃY`cH�`bÓMI�IMÃYÅËI2RMXSIM|9Ä�s@XZsAPNIDPNI Æ OhPN|kª CDJ;`cJ�JNXZOhW@|AOhPN|©`cWâäDåkæ�H�IMXSTAoY|AJF}ohs@P�OhÅAÅAPNohOQRUT]aAWA|@JÊXZTA`bJÊÅ�ohdb`cR2p]¦Y`cO�XSTAI �2� ²6� ·LÝ � �@� µ�³ �Q�87:9 ª=ÀÁI©PNIMÅ@PSI2JSI2WfXtXZT@I©¦�OQdcs@I
Ä�sAWAR2XZ`bohWÁohÄ�O�í.ä�å æ�OQJDOÂJSI2XDohÄ�XZ`bH=I w ¦FOQdcsAIÈÄ�sAWAR2XZ`bohWAJ�}ËohWAIÈÅËI2P�JNXZOQXZI Þ;7=< ã õ ç�gh`b¦hI2JDXZT@I
ohÅ@XZ`bH=OQd@I2ÃfÅ�IMR2XZI2|©Ä�sAXZsAPNI!PNI Æ OhPN|ÈÄ�PNohH JNXZOhXSI ó�< OhXàXS`cH�I õ ªk\_W©oQsAPàIMÃYOQH=Å@dcILoQÄ�¬­`bghsAPNI{�h}
XZT@IÂXS`cH�I w ¦FOhdbsAI£Ä�sAWARMXS`coQWAJ©Ä�ohP ó � OQWA| ó � OQPSIÂJSTAo Æ WüOhJ 7 � OhW@| 7 � ª�Û�IMR2OhsAJNI9oQÄ!XZT@I
|AI2XZIMPNH�`cW@`cJNXZ`bR!ohW@I w TAohsAP�|AIMdbO�pÈoQÄ>�-3f} 7?� `cJ�`c|AI2WYXZ`bRMOhdËXZo 7@� JNTA`bÄ�XZI2|ÇlAOhRU¤ÈohWAIDTAohsAP�ª ^LTA`cJ
Æ TAoQdcI2JSOQdcItJST@`cÄ�XS`cWAg©oQÄkXS`cH�I w ¦FOhdbsAI�Ä�sAW@RMXZ`bohW@JL`cJ!I2ÃYÅAdcoQ`cXSIM|£lYp9ohs@PLJSoQdcsAXS`coQWÂOQdcgQohPN`cXSTAH]ª
^LTAIâí�ä�å æ�H�oY|AI2d�OQdcJNoâOhdbdco Æ J{OqWAoQXZ`bohW$ohÄ£Öñ|AO Æ |Adb`cW@gh×â`bW%O]JNXZOhXSIfª�^LT@`cJÈH=I2OhWAJ=XZT@Ií.äDåkæ©OQghIMWYX�RMOhW£PNIMH�Oh`bWÇ`bWÂO=JSXSOhXSItÄ�oQP�OhJ;dcoQWAgÈOQJ�|AIMJN`cPNIM|ÂOhX;O�PSI Æ OQPS|©PNOhXSI�oQÄ*A�ã ó0ô�õ çÅ�IMP�s@WA`cX;XZ`bH�IDl�IMÄ�oQPSI!RUT@ofoQJS`bWAg�OQW©OhRMXS`coQWkª ^LTA`cJ;H�Oh¤QIMJà`bX�Å�ohJNJS`blAdbIf}hÄ�ohP�IMÃYOhH�ÅAdbIf}ðÄ�ohP�OQW
OhgQIMWYX�XZo Æ Oh`bX;OQXLTAohH�IjÄ�ohPLPNsAJNTÂT@ohsAPLXSo©IMWA|�l�IMÄ�ohPNIj|APN`c¦Y`bWAg�XZo Æ oQPS¤¯ª
¬@oQPSH�OQdcdbpf}fO9í.äDåkæÇR2ohWAJN`bJSXSJLohÄ XSTAI�Ä�ohdbdbo Æ `cWAg�R2ohH�ÅËoQWAIMWYXSJ Þ
ø |A`bJSR2PSI2XZIjJSXSOhXSI�JSÅAOQRMIB |A`bJSR2PSI2XZIjOhR2XZ`bohW£JSÅAOQRMIC |A`bJSR2PSI2XZIjJSI2XLohÄ � ��µ �N� ± ·�� }YIMOQRUTÂoQÄ XSTAI�Ä�ohPNHD�FE ò�óHGI.ôKJ I ô % I öSÞ

óHGI]÷9øØÞ XSTAI�PSI2JSs@dcXS`cWAg�JNXZOQXZIJ I ÷)L !#"Ëì ô ��� �NM Þ JNÅËI2RM`baAIMJDXZTAI�X_pYÅ�I�ohÄ XSTAI�PNIMJNsAdcXS`cW@g=XS`cH�I�|A`bJNXZPN`clAs@XZ`bohW% I ã õOG çLãë`cÄ J I EP!#"�ìhç Þ ÅË|@Äko�¦QIMP�OhlAJNohdbsAXSItOQPSPN`b¦�OQd.XZ`bH=I2J!ohÄ#�% I ãRQhçLãë`cÄ J I EP��� �Ëç Þ Å�|AÄ­o�¦hIMP�|As@PSOQXZ`bohWAJLoQÄ��� �;ãS�UT ó­ô_õMôV
 ç0`bJLXZTAI�db`b¤hIMdb`bTAoYof|�oQÄ ohs@XZRMoQH�IW�$gh`b¦hI2WÂJNXZOQXZI ó }�XZ`bH=I õ }�OhRMXS`coQW 
X XÊã$� ô_õMô Qhç0`cJLXSTAI�PNI Æ OhPN|9Ä�ohPLoQsAXZR2ohH�I��'OQX�XZ`bH=I õ Æ `bXZT�|AsAPNOhXS`coQWYQA A�ã ó0ô_õ ç0`bJ!XSTAI�PSI Æ OQPS|9PSOQXZIjÄ�ohP£Öñ|AO Æ |Adb`cWAgQ×È`bW�JSXSOhXSI ó OhX�XZ`bH�I õ ª
À�I=R2OhWÁ|AIMaAW@I=XSTAI=ohÅAXS`cH�Ohd�¦FOQdcsAI=Ä�sAWAR2XZ`bohW�Ä�ohPjO]í�ä�å æ]`cWÁXZI2PSH�J�ohÄ�XZTAI2JSI=rYsAOhWYXZ`bXZ`bIMJ
Æ `bXZT�XZTAI�Ä�oQdcdbo Æ `bWAg�Û;I2dcdbH�OhW£IMrYsAOQXZ`bohWAJ Þ

7 ã ó­ô_õ çZE JSsAÅ[]\]^>[
[ \
[ A'ã ó0ô`_ ç=a _ 4cb7 ã ó­ô_õ G ç ¦�OQdcs@I�Ä�sAWARMXS`coQW%ã�Ohdbdbo Æ `cWAg=|AO Æ |Adb`bWAg�ç

b7 ã ó­ô_õ çZE H=OQÃdfe(gih ã ó0ô_õMô`
 ç ¦FOQdcsAIjÄ�sAW@RMXZ`bohWüãë`cH�H�IM|@`cOQXZI�OhR2XZ`bohWkç

h ã ó0ô�õMôV
 çZE I e(j
��ã$�UT ó0ô`
fô�õ ç�kflÈãS� ô_õ ç IMÃYÅËI2RMXSIM|&mÉ¦FOhdbsAIjo�¦hI2P�ohsAXSRMohH�I2J

lÈãS� ô_õ çZE no n
% I ã õOG ç é�XÊã$� ô�õMô_õOGNp]õ ç#4 7 ã ó�GI�ô_õOG ç�ê�a õOG ãë`cÄ J I EP!#"�ìhç

no n
% I ã õOGHpâõ çSé6XÊãS� ô_õMô_õOGHpâõ ç-4 7 ã óHGI ô�õOG çëêqa õOG ãë`cÄ J I EP��� �ËçKr

^LTAI2JSI�IMrYsAOhXS`coQWAJ Ä�oQdcdbo Æ JSXSPSOQ`cgQTYXZÄ�ohP Æ OhPN|AdcpDÄ�PSoQH�¦Y`bI Æ `bWAgDXSTAI�í.äDåkætOhJ0OhW�s@WA|A`bJSR2ohsAWYXZI2|RMoQWYXZ`bWfs@ohsAJ w XS`cH�I{äDåkæeª­B�ohXZI�XSTAOhXLXSTAI�RMOQdcR2sAdbOhXZ`bohW@JLohÄ.lÈã$� ô�õ ç0OhPNItR2ohWY¦hoQdcs@XZ`bohWAJ�ohÄ0XZT@I
PNIMJNsAdcX w XS`cH�I�Å�|AÄs% Æ `bXZT�XSTAIÊdbofoQ¤FOhTAI2Oh|£¦�OQdcs@I:X�4 7 ª­\_W�XZT@IÊWAIMÃYXLJNIMR2XZ`bohWk} Æ I�|A`bJSR2sAJNJO$RMoQWARMPNIMXSI Æ O�püohÄtPSI2ÅAPSI2JSI2WYXZ`bWAg'OhWA|ØH�OhWA`bÅAsAdbOhXS`cW@g$XZTAI]R2ohWYXZ`bWYsAohs@JÇrYsAOhWYXZ`bXZ`bIMJ9XZTAOQXOhÅ@ÅËI2OhPL`bW£XSTAIMJNIjIMrYsAOQXZ`bohWAJ�ª



t u Ï�Ð � �wv%Ò�¼=xzy�Ò � ¿ � v%ÒZ» � ��Ò ÎW� ¾­½|{k¾���Ñ �P} Ñ Î ¿e¼YÒ�Ï Î »
\_W7XZT@I]ghI2WAIMPNOhd!H�oY|AI2dñ};XSTAI]XZ`bH�I w ¦FOhdbsAI]Ä�sAWAR2XZ`bohWAJÂÄ�ohPÇI2OhRUT7JNXZOQXZIâRMOQW7lËIqOhPNlA`cXSPSOQPS`bdbp
RMoQH�ÅAdcI2Ã{OQWA|�XZTAI2PSI2Ä�ohPNI;`bH�ÅËoQJSJN`blAdcILXSo�PSI2ÅAPNIMJNIMWYX­IMÃYOhR2XZdbpfªe\_W©XSTA`bJàJSI2RMXS`coQWk} Æ ILJST@o Æ TAo ÆXZo�PNIMJNXZPN`cR2X�XZTAI�H�oY|AIMd XZo©Ohdbdbo Æ ¦FOhdbsAI�Ä�sAWAR2XZ`bohWAJLXSo©lËI�H�OhW@`cÅAs@dcOQXZIM|�I2ÃfOQRMXSdcpYª
¬@oQP�I2OhRUT©JNXZOQXZIf} Æ IDPNIMÅAPNIMJNIMWYXà`bXZJ;XZ`bH�I w ¦FOhdbsAIDÄ�sAW@RMXZ`bohW 7 < ã õ ç OhJ;OÊÅA`bIMR2I Æ `bJSI�dc`bWAI2OhP;Ä�sAWAR wXZ`bohWÕohÄLXS`cH�Ifª 7 < ã õ ç!`bJ�XZTYsAJ=PSI2ÅAPNIMJNIMWYXZI2|$lfp$OÁ|AOhXSOqJNXZPNsARMXSsAPNI9RMoQWAJN`cJNXZ`bWAg]oQÄ!OqJNIMXÈohÄ
|A`bJSXS`cW@RMXDXS`cH�I2JDRMOQdcdbIM| ����·y�1~ 5 � ³ � µ � OQWA|k}@Ä�ohPDI2OhRUT�ÅAOQ`cP�ohÄ­RMoQWAJSI2RMsAXS`c¦QI�lAPNIMOh¤YÅ�oh`bWYXZJ�}�XZT@IIMrYsAOQXZ`bohW£ohÄ0O�dc`bWAI�|AI2aAWAIM|�o�¦QIMP;XZTAI�R2ohPNPSI2JSÅ�ohWA|@`cWAg=`bWfXSIMPN¦FOhd_ª
À7TYp$OhPNIÂÅ@`cI2RMI Æ `bJNIÂdb`cW@IMOhP=Ä�sAWAR2XZ`bohWAJ©OQWüOQÅAÅAPNohÅAPN`cOQXZIÇPNIMÅ@PSI2JSI2WfXSOhXS`coQW��D� ³ �Ë·y�h� XS`cH�I w¦FOhdbsAILÄ�sAWAR2XZ`bohWAJ�ÅAPSo�¦Y`b|AI�OhW�IMÃYOQRMX­PSI2ÅAPNIMJNIMWYXZOQXZ`bohW=Ä�ohP�H�`cW@`cHÈsAH w XS`cH�I!ÅAPNohl@dcI2H=J�ª#� ³ ·N�y·�ÿ��³ �y· XS`cH�I w ¦FOhdbsAIjÄ�sAWAR2XZ`bohWAJDÅAPSo�¦Y`b|AIjRMdbohJNsAPNI�sAW@|AIMPLXSTAI�Ö¶H�OhÃY×�ohÅ�IMPNOhXSohP�ª
K!I Æ OQPS|AJtH{s@JSXjl�I=R2ohWAJNXZPNOh`bWAI2|qXZo�l�I�ÅA`cI2RMI Æ `cJNIÈdb`bWAIMOQPtÄ�s@WARMXS`coQWAJ�ohÄ�JSXSOhPNX�OQWA|ÁOQPSPN`b¦�OQdXZ`bH�IMJ�OhW@|9OhR2XZ`bohWÂ|AsAPNOhXZ`bohW@JFªkÀ�I Æ PN`cXSI+XÊãS� ô_õMô QhçHE�X���ã$� ô_õ çH4)X d ã$� ô�õ 48Qhç>48X��fã$� ô Qhç
Æ TAI2PSI8Xs�h}�X d }àOQWA|�X���OhPNI£ÅA`cI2RMI Æ `cJNIÂdb`bWAIMOQP=Ä�s@WARMXS`coQWAJ©ohÄ�JSXSOhPNXÈXS`cH�If}�OhPNPN`c¦FOhd�XS`cH�If}OhW@|Á|As@PSOQXZ`bohWk}.PNIMJNÅ�IMRMXS`c¦QIMdbpfª{\_WÁOQ|A|A`bXZ`bohWk}¯XZTAI�|AO Æ |@dc`bWAg�PSI Æ OQPS|�A OQWA|�XZTAI©oQsAXZR2ohH�I
ÅAPNohlAOQlA`bdc`bX_pÇÄ�sAWAR2XZ`bohW)�'H{sAJNXLl�I�ÅA`cI2RMI Æ `cJNIjRMohW@JSXSOhWYX�ª
^LTAIÇH�oQJSX�JN`cgQWA`baARMOQWfX�PNIMJNXZPN`bRMXZ`bohW'WAI2IM|AI2|$Ä�ohPÊI2ÃYOhRMX{RMohH�ÅAs@XZOhXS`coQW'`cJÈXZTAOQXÊOhPNPS`b¦FOhd�OQWA|
|AsAPNOhXS`coQW%Å�|AÄ�J�lËIÂ|A`cJNRMPNIMXSIfªq^LTA`bJÈI2WAJSs@PSI2J{RMdbohJNsAPNI9sAW@|AIMP=RMoQWf¦QohdbsAXZ`bohW@JFª�\_WüRMohWYXSPSOQJSXF}
RMoQWY¦hohdb¦Y`cW@g=O©Å@`cI2RMI Æ `bJNIÊRMoQWAJSXSOhWYXLÅ�|AÄ!ã�Ifª g�ªb}�O9sAWA`bÄ�ohPNH |A`bJNXZPN`clAs@XZ`bohWkç Æ `bXZTâO©Å@`cI2RMI Æ `bJNIdb`cWAI2OhPÇXS`cH�I w ¦FOhdbsAIâÄ�sAW@RMXZ`bohW Æ ohs@dc|Ø`bW7ghIMW@IMPNOhdLÅAPNoY|AsARMIâO$Å@`cI2RMI Æ `bJNIârfs@Oh|APNOhXS`cRâXS`cH�I w¦FOhdbsAIDÄ�s@WARMXS`coQWkßQÄ�sAPSXSTAIMP;RMoQWY¦hohdbsAXS`coQWAJà`bWARMPNIMOQJSILXSTAID|AI2ghPNIMI Æ `bXZT9IMOhRUT©`bXZI2PSOQXZ`bohW©oQÄe¦�OQdcs@I`bXZIMPNOhXS`coQWkªk\_W%EFIMR2XZ`bohW m lËI2dco Æ�Æ Ij|A`bJSR2sAJNJLTAo Æ XSo©PSI2dcOQÃ©XZTA`bJ!PNIMJNXZPN`cR2XZ`bohWkª
� `b¦hIMWÂXZTAItPNIMJNXZPN`cR2XZ`bohWAJ û sAJNX;H�I2WfXS`coQWAIM|0}hOQdcd.XSTAI�oQÅËI2PSOQXZ`bohWAJ;sAJNIM|Â`cWÂXZTAItÛ�IMdbdcH�OhWÂIMrYsAO w
XZ`bohW@JqÄ�PNohH E�IMRMXS`coQW��1��WAOhH�I2dcpY}tOh|A|A`bXZ`bohW0}jH{sAdbXZ`bÅAdb`cR2OhXS`coQWk}j`bWfXSIMgQPSOQXZ`bohWk}�JNsAÅAPNIMH{s@Hâ}
H�OhÃY`bH=`bÓMOQXZ`bohWk}�OhWA|%R2ohWY¦hoQdcs@XZ`bohW ��RMOQW%lËI£`bH=Å@dcI2H=I2WYXZIM|�IMÃYOQRMXZdbpfª�^LT@IÂPNsAWAWA`bWAg�XZ`bH�I
ohÄtIMOQRUTÕoQÅËI2PSOQXZ`bohWÕ`cJÇdb`bWAIMOQP©`cWØXZT@IâPSI2ÅAPSI2JSI2WYXZOhXS`coQWüJN`cÓ2I�ohÄtXZTAIâXS`cH�I w ¦FOhdbsAIâÄ�sAWAR2XZ`bohWAJ
`bWf¦Qohdb¦hI2|kª©EFIMI2|A`bWAgÂXSTAI�ÅAPNofR2IMJNJ Æ `bXZT�OhW�`bWA`cXS`cOQd­ÅA`cI2RMI Æ `cJNIÈdb`bWAIMOQPtXS`cH�I w ¦FOhdbsAI=Ä�sAWAR2XZ`bohWk}
Æ IÇRMOQW$RMOhPNPNpqohs@XÊ¦FOhdbsAI9`bXZI2PSOQXZ`bohW'sAWYXZ`bd�R2ohWY¦hI2PSgQIMWAR2Ifª9\_W%ghI2WAIMPNOhd_} XZTAIÇPNsAWAW@`cWAgÁXZ`bH�IÄ�PNohH oQWAI�`cXSIMPNOhXS`coQWÂXSo=XSTAI�WAI2ÃfXLR2OhW�`bWARMPNIMOQJSIY}hOQJLXZTAI�WYsAHÈlËI2P!ohÄ0db`cWAI2OhP£ÖñÅA`cI2RMI2JS×=lËI2`cW@g
H�OhWA`bÅAsAdbOhXSIM|�ghPNo Æ J�ß�TAo Æ I2¦hI2PF}2XZT@ILPSI2ÅAPSI2JSI2WYXZOhXS`coQWAJ­ghPNo Æ ohWAdbpÊOQJ�RMohH�ÅAdbIMÃ{OhJ�WAI2RMIMJNJNOhPNpXZo�PNIMÅAPNIMJNIMWYX�XZT@I�¦�OQdcs@ItÄ�s@WARMXS`coQW 7 I2ÃYOhRMXSdcpYª

� ��� y � ½@ÒK	 � Î ¼Y¾��©ÐDÏ*	Ù¾­Ò Î »
À�IDÅAPNIMJNIMWYXàPNIMJNsAdbXZJ�oQW©X Æ o�|@ohH�Oh`bWAJ Þ XSPSOQWAJSÅ�ohPNXZOQXZ`bohW�ÅAdbOhWAW@`cWAg{OhWA|©XSIMdbIMJNRMohÅ�IDJNRUTAI2|AsAd w`bWAg�ªk¬@oQP�RMohH�ÅAOQPS`bJNohWk} Æ ItOhdbJSoÈ`cH�ÅAdbIMH�I2WfXSIM|£XZTAItWAOQXZsAPNOhd.OhdbXZI2PSW@OhXZ`b¦hIDXZo=XZTAIjÅA`bIMR2I Æ `bJSI wdb`cWAI2OhP�XSIMRUTAWA`brYsAI Þ |A`bJSR2PSI2XZ`bÓM`bWAgjXZTAILXS`cH�IL|A`bH�IMWAJN`coQWÈOQWA|=JSoQdc¦Y`bWAgjXZTAILÅAPNohl@dcI2HGOhJ�OjJNXZOhW w
|AOQPS|%äDåkæeª=^koâOQÅAÅAdbp]XZT@IÂäDå æqH�IMXSTAoY|k}eXSTAPNIMI©Oh|@|A`cXS`coQWAOhd�`bWAÅAs@XZJÊHÈsAJSX�l�I©JNÅËI2RM`baAIM| Þ
OhW$I2OhPNdc`bIMJNX�JNXZOhPNXZ`bWAgâXS`cH�If}kdbOhXSIMJNXÊaAWA`bJST@`cWAgqXZ`bH=IY}kOhWA|$lA`bW Æ `b|AXZTkª$E�`cWAR2IÇXZT@`cJ=ÅAOhÅ�IMP(� JÄ�oYRMsAJ;`bJ�ohW9IMÃYOhR2XàRMoQH=Å@sAXZOQXZ`bohWAJ�} Æ I!RUTAoQJSIDOÊ|A`bJSR2PSI2XZ`bÓMOhXS`coQW©dcI2¦hI2d@RMoQPSPNIMJNÅ�ohWA|A`bWAg�XSo{XZT@IPNIMJNohdbsAXZ`bohW©WAI2RMI2JSJNOhPNpÈÄ�oQP�I2ÃYOhRMX�JSoQdcsAXS`coQWÇlYp�XZTAIÊäDåkæ=OhX;`cXSJ�gQPS`b|ÇÅ�oh`bWYXZJ�ª C�W9OQ|A¦FOhWYXZOQghI
ohÄ�XZT@I�äDå æÈ`bJàXSTAOhX�`bX�`cJ�lfpÈRMoQWAJSXSPSs@RMXZ`bohW=OhR2pYRMdb`cRY}�JNot`bX�RMOQW�lËI!JNohdb¦hI2|ÈlYp û s@JSXàoQWAILJ Æ I2IMÅohÄ�JNXZOQWA|AOQPS|]¦FOQdcsAIÈ`cXSIMPNOhXS`coQWk} Æ ohPN¤Y`cW@gÇlAOhRU¤ Æ OhPN|AJ!`bWqXS`cH�IfªD^LTAIÇí.äDå æ#� JtOh|A¦FOQWfXSOhgQIÊ`cJXZT@OhXL`bXL|A`cPNIMR2XZdbpÇH�OhWA`bÅAsAdbOhXSIMJ!I2WYXZ`bPSIjdb`cWAI2OhPLJNIMgQH=I2WYXZJ�ohÄ0XZTAI�XS`cH�I w ¦FOhdbsAIjÄ�sAWAR2XZ`bohWAJ�ª

� 8�� �.�F?A40/`�à<H�F1M?A1235<�4��0�5?A404k3�4��
¬­`cgQsAPNIL�t`bdbdcsAJNXZPNOhXSIMJàOQW�IMÃYOhH�ÅAdbI�í.äDå æ{Ä�oQPàohÅAXS`cH�`bÓM`bWAg�O�RMoQH�H{sAXSILÄ�PSoQH EFOhW�¬ËPSOQWARM`bJSR2o
XZoâB�C=EFC«CDH�IMJ�ªÇ^LT@Iq� n |A`bJSR2PSI2XZI©JNXZOhXSIMJÊH�oY|AI2dàlËoQXZT$dboYRMOhXS`coQW'OhWA|'ohl@JSI2PS¦QIM|�XZPNOhá�R



#6

#5

#4

#3

#2

#1

#7

#8

#13

#12
#11#10

#9

#0

� � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � �
� � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � �

� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �
� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �

� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �
� � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � �

� � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � �
� � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � �

                                                                        
¡ ¡ ¡ ¡¡ ¡ ¡ ¡¡ ¡ ¡ ¡¡ ¡ ¡ ¡¡ ¡ ¡ ¡¡ ¡ ¡ ¡¡ ¡ ¡ ¡¡ ¡ ¡ ¡

¢ ¢ ¢ ¢ ¢¢ ¢ ¢ ¢ ¢¢ ¢ ¢ ¢ ¢¢ ¢ ¢ ¢ ¢¢ ¢ ¢ ¢ ¢¢ ¢ ¢ ¢ ¢¢ ¢ ¢ ¢ ¢¢ ¢ ¢ ¢ ¢
£ £ £ ££ £ £ ££ £ £ ££ £ £ ££ £ £ ££ £ £ ££ £ £ ££ £ £ £

¤¥ ¦§¨ ¨¨ ¨©
©

ª«

¬­ ® ®¯ °±

² ²³Ames
NASA

US101Home

& I−280
Dolores

Army &
Dolores
Army &

Bayshore Station

Station

Bayshore

22nd St

US101 &

¬­`cgQsAPNIt� Þ ^LTAI9EFOhW£¬@PNOhW@RM`bJSR2oÈXSo©CDH�IMJ!R2ohH�H{s@XZ`bWAg�IMÃYOhH�ÅAdbI

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

6 7 8 9 10 11 12

op
tim

al
 v

al
ue

 Q
(x

,a
)

´

Q-functions at state 10 ("US101 & Bayshore / heavy traffic")

action 0 ("drive to Ames")
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Optimal policy over time at state 10

action 0 ("drive to Ames")
action 1 ("drive to Bayshore station")
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