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

,.-0/2143�57698;:;8=<>-0?@-

A*BDC=E9FHGJIKE

L
MON
P�Q�RSQUT�NWV=RXNZY>Q�R�T�[]\!\_^HVH`bacQdRX`b[]VHe4f.NWegNWQ�YXaSM!h4Q�iK[jYSQ�RX[�YgklQdYXamMO`bnoNWepQjVHq�YXNWrbNcQ�egNWe>RXMON"QjVHQjrsk9eg`teuYXNWeg^OrsRXe
v YX[=aWNWegegNcq_Q�RwRXMON
x.VHQjrsk9eg`bepT�NWV=RXNZYJQ�RJT�[]\!\�^OVH`bacQdRX`t[jVHewf$NWegNcQdYXamM_h4Q�iK[jYSQdRX[jYgk=yuf$NWz]^OrtQ�YJ{Uh0|�}~egNWegeg`b[]VHeu��`sRXMRXMON$��Nmk���RX[jVHN.�JYX[d��NWamR"{Uh0|�}J�DNZR��
[jYX�lQ�YXN.RXMON v YX`b\)Q�Ygk�[]i���NWaZRXe"[��0RXMON.PUQ�RSQ�T�NWV=RXNZYcyJ}7V)QjqHq9`bRX`b[jV0�9�o�J�UL
}Q�V2q����]L
}���egNZYX`bNWe.[j�pz]NW[�q9NZRX`ba_{Dh4|�}"egNZegeg`t[jVHeD��NZYXN v YX[=aWNZegegNcq�QjV2q�QdYXamMO`bnoNcq~y
f.NWaZNWV=RDaSM2Q�VHz]NZeDQ�V2q���^9RX^OYXN
v r�Q�VHe"[��uRXMHNUP�QdRSQ!T�NWV=RXNZY���`brbr4iKN�qONZegaZYX`biKNcq~y

�"���O�.�K�������_ 4�K¡S�$�

¢�£u¤�¥Z¦�§©¨«ª2¬dª�­�¤�®0¬c¤=¯Uª2¬D¬d£u¤)­�°�±²±´³J®Jµ·¶=ª2¬dµ·°�®J¸$¹�¤�¸c¤�ª2¯�¶�£�º.ª2»
°K¯�ª2¬c°K¯d¼¾½X­l¹�ºD¿$ª2¯�¶�£Jµ·ÀK¤�¸DªK®pÁÂ¯d¤�Ã·¤�ªK¸c¤�¸
¬d£u¤;ªK®JªKÃÄ¼w¸dµ·¸Â¯d¤�¸d³JÃÄ¬d¸�ÅJ¯d°w¶o¤�¸d¸c¤�ÁÆ»4¼Ç¬d£u¤*¥m¦�§ÇÈ�®JªKÃÄ¼w¸dµ·¸©­l¤�®~¬c¤=¯�ª2¬�­!¹�º�É.Ê�ªOËc°K¯�Åpª2¯d¬d¸�°KÌ!¬d£J¤*ÁJª2¬dª@ª2¯d¤
Ì7¯d°�±Í¬d£u¤²Î�¤=¼Ç§4¬c°�®u¤�Ï�¯�°HËW¤�¶o¬*½�Î´§wÏ�¿�¦«º$Ð�¥�¸c¤�¸�¸dµÄ°�®J¸�Ñ�ÒoÓ�»p³u¬«°K¬d£u¤=¯Â¯d¤=Ô�µÄ°�®JªKÃUªK®JÁÇµ·®0¬c¤=¯�®Jª2¬dµ·°�®JªKÃD¦�º.Ð_¥
¸c¤�¸�¸dµÄ°�®J¸!ª2¯d¤�ªKÃ·¸d°�ª2¯j¶�£JµÄÀK¤�Á'ªK®JÁ;¯d¤�ÃÄ¤�ªK¸c¤�Á"Él§w³J¶�£�ªKÁJÁpµÄ¬dµÄ°�®JªKÃ
¸c¤�¸d¸�µÄ°�®J¸lµ·®J¶=Ã·³pÁu¤�Õ~Ï�Ö�¢!¥�¸c¤=¯�µ·¤�¸!ªK®JÁ×Î�Ø�¢!¥WÙ
¸c¤=¯jµÄ¤�¸=ÉÚ¢)£J¤�Ì7°K¯�±�¤=¯Û¸c¤=¯jµÄ¤�¸�£Jª�ÀK¤Ç»
¤=¤�®	¯d¤=Å
¤�ª2¬c¤�ÁJÃÄ¼ÜÅ
¤=¯dÌ7°K¯�±�¤�Á	Ý�µ·¬d£Þ¢)¸�³uß4³J»pªáàKâ2±×ã�Î�ªK¸�£Jµ·±²ªäâKå2±×ã
Î�ªK¸�£Jµ·±²ª²àHØ�±×ã�ªK®JÁÛÎ©§uÏÜ¸c¬dª2¬dµÄ°�®J¸�¬c°¾ÅJ¯�¤�¶=µ·¸c¤�ÃÄ¼;Áu¤=¬c¤=¯�±²µ·®J¤�¸dµÄ¬c¤�¶o°4°K¯�ÁJµ·®Jª2¬c¤�¸�°KÌ.¬d£J¤Â¢)¸d³ußw³u»pª�àKâ2±æªK®JÁ
Î©§uÏÜ¸c¬dª2¬dµÄ°�®J¸)°�®�¬d£u¤�¥Z®0¬c¤=¯�®Jª2¬dµ·°�®JªKÃ"¢$¤=¯�¯d¤�¸c¬c¯�µ·ªKÃ"¹�¤=Ì�¤=¯�¤�®J¶o¤�çu¯�ªK±�¤;½7¥Z¢)¹�ç�¿_»0¼�³J¸dµ·®JÔ©¬d£u¤�¸�µÄ¬c¤«Å�°�¸�µÄ¬dµÄ°�®J¸
°KÌlÎ�ªK¸d£Jµè±²ª;âKå2±éªK®JÁÇàHØ�±ê¸c¬dª2¬dµÄ°�®J¸«°�®Æ¬d£u¤�¥Z¢)¹�ç�É
¢�£u¤�Ã·ª2¬c¤=¯�¸c¤=¯�µÄ¤�¸«Ý�¤=¯d¤�Å
¤=¯dÌ7°K¯�±�¤�Á�¬SÝ�µè¶o¤�Ý�µÄ¬d£@¬d£u¤
çJªKµ·¯d»pªK®ußw¸=ãJÎ�ªK¸d£pµ·±²ª²âKå2±×ãpÎÂªK¸d£Jµ·±²ª²àHØ�±ÛãpªK®JÁÛÎ©§uÏÜ¸c¬dª2¬dµÄ°�®J¸�¬c°¾Áu¤�±�°�®p¸c¬c¯�ª2¬c¤Âµ·®0¬c¤=¯�®Jª2¬dµ·°�®JªKÃ
ÔK¤=°4ÁJ¤=¬dµ·¶
¦«º$Ð�¥l°K»p¸c¤=¯dÀ2ª2¬dµÄ°�®J¸)Ý�µÄ¬d£�¬d£u¤�Î�Ø¾°K»p¸c¤=¯dÀ2ª2¬dµÄ°�®Û¸c¼w¸c¬c¤�±²¸�É

ëU�@ìÇí��Kíïî¾�~�U�_�� 4��ð

¢�£u¤;Î´§wÏñ¦�º.Ð�¥Â¸c¤�¸d¸dµ·°�®J¸´Ý_¤=¯d¤�Å
¤=¯dÌ7°K¯�±�¤�ÁáÝ�µÄ¬d£áÌ�°�³J¯´Î©§uÏñ¥m¦�§áÖ�¤=¬mÝ_°K¯dßÜ§4¬dª2¬dµÄ°�®p¸´ª2¬�Î�ªK¸�£Jµ·±²ªwã
Î�°KÔ�ªK®J¤�µgãpÊ@µ·³u¯�ªwãpªK®pÁÛ¢.ª2¬c¤=¼�ªK±¾ª*µ·®×ª¾ÁJªKµ·ÃÄ¼*°K¯�»pµ�òSÁpªKµ·ÃÄ¼�½7°�®J¶o¤©¤=ÀK¤=¯d¼�¬SÝ�°*ÁJª9¼4¸]¿l»pªK¸dµè¸!³J®~¬dµèÃ"Ê�ª9¼ÆÒ�óKóKó4É
¨«³u¯�ª2¬dµ·°�®Æ°KÌ!¤�ªK¶�£ô¸c¤�¸�¸dµÄ°�®õµè¸Âª2»
°�³u¬©âKà4Étö�£u°�³u¯�¸�É�¨«ªKµ·Ã·¼@°K»>¸c¤=¯dÀ2ª2¬dµÄ°�®J¸�Ý�¤=¯d¤*Å�¤=¯�Ì�°K¯�±²¤�ÁÇÌ�¯�°�±éÊ@ª2¯�¶�£÷Ò
³J®0¬dµ·ÃJÈ�ÅJ¯�µèÃ�Ò2ã�Ò�óKóKó©¬c°´°K»J¬dªKµ·®*¶o°�®~¬dµ·®4³u°�³J¸_¦«º$Ð�¥�ÁJª2¬dªÂ¸d¤=¯�µÄ¤�¸�Ì7°K¯�ÀHª2¯�µ·°�³J¸�µ·®0ÀK¤�¸c¬dµÄÔ�ª2¬dµ·°�®J¸_¸�³J¶�£*ªK¸�¸d¬d³JÁJµÄ¤�¸
ª2»
°�³u¬²¬d£J¤'ª2¬d±�°�¸cÅp£J¤=¯�µ·¶×Áu¤�Ã·ª9¼ø±�°4ÁJ¤�Ã·¸�ªK®JÁÜÌ7°K¯²¬d£u¤�µ·±�ÅJ¯d°OÀK¤�±�¤�®0¬d¸²°KÌ«¬d£u¤'ÁJª2¬dªáªK®JªKÃÄ¼w¸dµ·¸�¬c¤�¶j£J®Jµ·ù4³u¤KÉ
¢)£J¤¾£JµÄÔ�£wòS¸dÅ�¤=¤�ÁõÈ�¢)Ê ½�È�¸d¼4®J¶j£u¯d°�®u°�³p¸Â¢.¯�ªK®J¸cÌ7¤=¯ÂÊ�°4Áu¤O¿�®u¤=¬SÝ�°K¯dßÆÃ·µè®u¤�¬c°'¬d£u¤;Ê�µè³u¯�ª×¸c¬dª2¬dµÄ°�®á»
¤�¶=ªK±�¤
³J®pª�À2ªKµ·Ã·ª2»pÃÄ¤�µ·®ïÊ@ª�¼úÒ�óKóKóäªK®JÁÞ¬d£u¤�¯d¤�ªKÃ�òX¬dµ·±�¤�¦�º.Ð�¥²°K»p¸c¤=¯dÀ2ª2¬dµÄ°�®J¸*Ý�µÄ¬d£ï¬d£u¤�Ê@µ·³u¯jªÆ¸c¬dª2¬dµÄ°�®	»
¤�¶=ªK±�¤
µ·±²Å�°�¸�¸dµÄ»pÃÄ¤KÉÛÈ�Ì7¬c¤=¯´¬d£pµ·¸Â¬dµè±�¤Kã�¬d£u¤;¯d¤�ªKÃ�òX¬dµ·±�¤;¦«º$Ð�¥Â¸c¤�¸d¸�µÄ°�®J¸©Ý_¤=¯d¤;Å
¤=¯dÌ7°K¯�±�¤�ÁáÝ�µÄ¬d£Æ¬d£J¯d¤=¤;¸d¬dª2¬dµÄ°�®J¸�ª2¬
Î�ªK¸�£Jµ·±²ªwã�Î�°KÔ�ªK®u¤�µgã�ªK®JÁû¢Dª2¬c¤=¼�ªK±²ªwÉ�ü«®J¶o¤ý¤=ÀK¤=¯d¼û¸dµÄþÞÁJª�¼w¸õ½7°�®u¤Æ¸d¤�¸d¸dµÄ°�®	Å
¤=¯×¬d£u¯d¤=¤Ç¸c¤�¸d¸�µÄ°�®J¸j¿jã�¬d£u¤
°K»p¸d¤=¯dÀK¤�ÁÜÁJª2¬dªÇÝ�¤=¯d¤×¯d¤�¶o°K¯jÁu¤�Áø¬c°Ç¬d£u¤ÛÎ�ØÆÁpª2¬dªÇ¯d¤�¶o°K¯�Áu¤=¯j¸�ª2¬²¬d£u¯d¤=¤Û¸c¬dª2¬dµ·°�®J¸²ªK®JÁô¬d£u¤ÛÊ@µ·³u¯jª@¸d¬dª2¬dµÄ°�®
Åpª2¯�¬dµ·¶=µÄÅpª2¬c¤�Á�µ·®Û¬d£u¤�¸c¤�¸d¸�µÄ°�®J¸)Ý�µÄ¬d£Û¬d£u¤´¬dª2Å
¤oòX»pªK¸c¤�Á�¦�º.Ð�¥)¬c¤�¶�£J®pµ·ù0³J¤KÉ)¥Z®'¬d£Jµ·¸�¶=ªK¸c¤Kã
¬d£u¤Â°K»>¸c¤=¯dÀK¤�Á@ÁJª2¬dª
ª2¬)¬d£J¯d¤=¤�¸c¬dª2¬dµÄ°�®J¸)¤oþw¶o¤=ÅJ¬�Ì�°K¯)¬d£J¤�Ê�µ·³J¯�ª�¸c¬dª2¬dµÄ°�®×Ý�¤=¯d¤�ÅJ¯�°4¶o¤�¸d¸d¤�Á×µ·®�¯d¤�ªKÃ�òX¬dµ·±²¤«ªK®pÁ×¬d£u¤�ªK®JªKÃÄ¼w¸dµ·¸�¯d¤�¸�³JÃÄ¬d¸
Ý�¤=¯d¤;¯d¤�ÃÄ¤�ªK¸c¤�ÁáÅJ¯d°�±�Åp¬dÃÄ¼Çª2Ì�¬c¤=¯´¬d£u¤;°K»p¸c¤=¯dÀ2ª2¬dµÄ°�®J¸©¶o°�±�ÅpÃÄ¤=¬c¤�Á"É@ÈÿÁJª�¼áÃ·ª2¬c¤=¯�ãU¬d£u¤¾°K»>¸c¤=¯dÀK¤�Áá¬dª2Å�¤�¸´Ý�¤=¯d¤
¬c¯�ªK®p¸cÅ
°K¯d¬c¤�Á�¬c°�¬d£u¤�Î�°KÔ�ªK®u¤�µ"¸d¬dª2¬dµÄ°�®ÛªK®JÁ�¬d£u¤�ÁJª2¬dª�Ý�¤=¯d¤�¶o°K¯d¯�¤�Ã·ª2¬c¤�Á"É�È�Ì�¬c¤=¯�¬d£u¤�¶o°K¯d¯d¤�Ã·ª2¬dµÄ°�®�Åp¯d°4¶o¤�¸�¸dµ·®uÔ
¶o°�±�Å>ÃÄ¤=¬c¤�Á"ãD¬d£u¤¾ÁJª2¬dª�¸c¤=¬�ÅJ¯d°wÁJ³J¶o¤�ÁÆÝ�µÄ¬d£Ç¬d£u¤¾¯d¤�ªKÃ�òX¬dµ·±�¤�¦«º$Ð�¥�ÁJª2¬dªÛÅJ¯d°w¶o¤�¸d¸dµ·®uÔ×ÝlªK¸©¯d¤=ÅpÃ·ªK¶o¤�ÁÇ»4¼ý¬d£u¤
®u¤=Ý ÁJª2¬dª²¸c¤=¬=É
¥W®ÇÕ�³JÃ·¼×â������wã�³p®0³J¸�³JªKÃ$¸dµ·¬c¤´±�°K¬dµ·°�®�°KÌ�¬d£u¤´¢Dª2¬c¤=¼�ªK±²ª×¸c¬dª2¬dµ·°�®�ÝlªK¸«Áu¤=¬c¤�¶o¬c¤�ÁÇÌ7¯d°�±�¬d£u¤´Î´§wÏ	¦�º.Ð_¥

ÁJª2¬dª×¸d¤=¯�µÄ¤�¸=ã�ªK®JÁý¬d£J¤�Ì�¯d¤�ù4³u¤�®J¶o¼�°KÌ_¬d£J¤�¸d¤�¸d¸dµÄ°�®J¸«ÝlªK¸�µ·®p¶o¯d¤�ªK¸c¤�Á@Ì�¯�°�±Í»pµ�òSÁJªKµ·Ã·¼×¬c°'ÁJªKµ·ÃÄ¼Û¸�µ·®J¶o¤²Õ�³JÃ·¼�âKâ4ã
â������wÉ ¢)£J¤'ÁJªKµ·ÃÄ¼ä¸c¤�¸d¸dµ·°�®J¸²Ý�¤=¯d¤'¶o°�®0¬dµ·®4³u¤�Áï³J®0¬dµ·Ã)Ö�°9ÀK¤�±©»
¤=¯@ÒKÒ2ã�â������wã�ªK®JÁø¬d£u¤@¸dµÄ¬c¤'±�°K¬dµ·°�®Ü°KÌ«¬d£u¤

Ò



¢Dª2¬c¤=¼�ªK±²ªäªK®JÁÜÊ@µ·³u¯�ªÇ¸c¬dª2¬dµ·°�®J¸²Ý�¤=¯d¤'±�°�®pµÄ¬c°K¯d¤�ÁÜµ·®øÁJ¤=¬dªKµ·ÃgÉï¨«³u¯�µè®uÔÇ¬d£u¤ÛÅ
¤=¯�µÄ°wÁ"ã�µ·¬�Ý�ªK¸¾Ì�°�³J®pÁø¬d£Jª2¬
¢Dª2¬c¤=¼�ªK±²ª�¸c¬dª2¬dµÄ°�®;±�°9ÀK¤�Á�ª2»
°�³u¬_öÂ¶=±Ú¬c°©¬d£u¤�®J°K¯d¬d£u¤�ªK¸c¬�ÁJµÄ¯d¤�¶o¬dµÄ°�®�ÉUÊ@µ·³u¯jª�¸c¬dª2¬dµÄ°�®;ªKÃ·¸c°©±²°9ÀK¤�Á;ª2»�°�³J¬�à
¶=± ¬c°�¬d£u¤�®J°K¯d¬d£"É�¢)£u¤�³J®4³J¸d³JªKÃ�¸dµÄ¬c¤�±�°K¬dµ·°�®J¸l°KÌ$¬d£u¤�¸d¤�¬mÝ_°*¸c¬dª2¬dµÄ°�®J¸lÔK¯�ªKÁp³JªKÃ·ÃÄ¼²¸c¤=¬c¬dÃ·¤�ÁÛªK®JÁ;¬d£u¤�¶=³u¯d¯d¤�®0¬
¸dµ·¬c¤¾ÀK¤�ÃÄ°w¶=µÄ¬dµÄ¤�¸´ª2¯d¤�ªKÃ·±�°�¸c¬©¬d£u¤*¸dªK±²¤;ªK¸´¬d£u¤;¸dµÄ¬c¤¾ÀK¤�Ã·°4¶=µÄ¬dµ·¤�¸Â»
¤=Ì7°K¯d¤;Õ~³J®u¤*â������wÉýÐ�¼õµ·®0ÀK¤�¸c¬dµÄÔ�ª2¬dµ·®uÔ�¬d£u¤
¬dµ·±²¤�¸c¤=¯�µÄ¤�¸�°KÌ"¬d£u¤�¸�µÄ¬c¤)Å
°�¸dµÄ¬dµÄ°�®p¸=ã�¬d£u¤�³p®0³J¸�³JªKÃJ¸dµÄ¬c¤�±�°K¬dµÄ°�®¾¸d¬dª2¯d¬c¤�Á¾Ì7¯d°�±�¸c°�±�¤=¬dµ·±²¤)»
¤=¬SÝ�¤=¤�®¾¬d£u¤�¤�®JÁ²°KÌ
Õ~³J®u¤Ââ������¾ªK®pÁ×¬d£u¤�»
¤=Ô�µ·®J®Jµè®uÔ©°KÌ�Õ�³pÃÄ¼;â������wÉlÈl¬)¬d£u¤Â¸�ªK±�¤�¬dµ·±�¤KãuÀK°�Ãè¶=ªK®Jµ·¶�ªK®JÁÛ¸d¤�µ·¸d±²µ·¶«ªK¶o¬dµÄÀwµÄ¬dµÄ¤�¸�®u¤�ª2¯
¬d£u¤;Ê�µ·¼�ª2ßK¤ZËcµ·±¾ª'ªK®JÁáÎ�° � ³J¸d£Jµè±²ª�¥Z¸�Ã·ªK®JÁJ¸«»
¤=Ô�ªK®"É×¢)£u¤�¸d¤¾ªK¶o¬dµÄÀwµÄ¬dµÄ¤�¸Âª2¯�¤¾¬d£u°�³uÔ�£0¬Â¬c°@£Jª�ÀK¤�¶=ªK³J¸c¤�Áõ¬d£u¤
¯d¤=Ô�µ·°�®JªKÃ$¶o¯�³p¸c¬dªKÃ�Áu¤=Ì7°K¯�±²ª2¬dµÄ°�®�®u¤�ª2¯�¬d£J¤Âª2¯d¤�ªwã
ªK®JÁÛ¬d£u¤©³J®0³p¸d³JªKÃ"¸dµÄ¬c¤©±�°K¬dµÄ°�®J¸�ª2¬�¢Dª2¬c¤=¼�ªK±²ª*ªK®pÁ'Ê@µ·³u¯�ª
¶=ªK®'»�¤�¤oþwÅpÃ·ªKµè®u¤�Á;»0¼;¬d£u¤�¤=ÀK¤�®0¬=É
¢Dª2»pÃÄ¤©Ò�ªK®JÁ²çUµÄÔ�³J¯d¤ÂÒ)¸d£J°9Ýï¬d£J¤�®4³J±Â»
¤=¯�°KÌ"ÔK¤=°wÁu¤=¬dµ·¶�¦�º.Ð_¥�¸c¤�¸�¸dµÄ°�®J¸�ªK®pÁ²®0³p±Â»
¤=¯�°KÌ"À2ªKÃ·µ·Á�°K»p¸d¤=¯dÀK¤�Á

Áu¤�Ãèª�¼w¸)³J¸c¤�ÁÛµè®�¬d£u¤ÂÁJª2¬dª²ªK®pªKÃÄ¼4¸�µ·¸lÌ�°K¯�¤�ªK¶�£Û¼K¤�ª2¯9É

�������	��

���������������������������	�
 ��!�� �"#�
��������$%��"&"'���	�)('�*�+���,"#�	 #-�.��/"+�0-��1�� +�
�2('���	�!�3�
�4���%56.#(
�,���4��7#-��18*��59�9�:�;�9�
<
=
= 
%�

> ¤�ª2¯ Ö�³J±©»
¤=¯!°KÌ Ö�³p±Â»
¤=¯!°KÌ
¸d¤�¸d¸dµÄ°�®J¸ À2ªKÃ·µ·Á�°K»p¸d¤=¯dÀK¤�Á'Áu¤�Ãèª�¼w¸

Ò�óKóHØ â âKåwÒ
Ò�óKóKö Ò
?2â Ò�ö'@Kà�?
Ò�óKóKå àHØKØ åKå�����ö
Ò�óKó�? à���å â'@�?OØ~öKâ
Ò�óKó'@ Ò�@Kà Ø�?OØ�?A@Kà
Ò�óKóKó Ò�óKå àKöwÒKÒ�åKâ
â������ âHØJÒ àHØ~âKåKå��
â����uÒ ÒKÒoØ Ò�óKâ���âKå
¢$°K¬dªKÃ Ò�öKö'@ Ò
?2à��uÒ�@Kå

Number of VLBI sessions Number of valid observed delays

B��	C
�����&

�D�����������:�
�E���������	�
 ��F�� +"G�%�+������$%��"G"'�9�H�)(I�����,"J�2 J-�.��K"���-��&�� ����	(A���H�4�3�
�F�,�
56.J(
�,������7J-��&-�.��K(
���
�
<
=
= 
%�

â



Ù � ¤�¶o¬dµ·ÀK¤*Ì7¯d°�± ü�¶o¬c°K»�¤=¯�Ò2ã�â����uÒ2ã�¬d£u¤*¸d¤=¯dÀK¤=¯´¸d¼4¸c¬c¤�±éÌ�°K¯�çU¢)Ï ½�çDµèÃÄ¤¾¢.¯�ªK®J¸cÌ7¤=¯©Ï�¯d°K¬c°4¶o°�Ã7¿�ªK¶=¶o¤�¸d¸d¤�¸
ÝlªK¸)¶�£pªK®uÔK¤�Á"É�¢)£J¤���¹�ºÞ½���®Jµ��p¤�Á�¹)¤�¸c°�³u¯j¶o¤�º�°w¶=ª2¬c°K¯]¿�°KÌ$¬d£J¤����	� ¸c¤=¯dÀwµ·¶o¤«¯d¤�±²ªKµ·®u¤�Á;¬d£u¤�¸�ªK±�¤Kãu»p³u¬
¬d£u¤
��¹�º Ì�°K¯�¬d£u¤ÛçU¢)ÏÚ¸c¤=¯dÀwµ·¶o¤�Ý�ªK¸²¶j£JªK®uÔK¤�ÁÜªK¸�¸�£u°9Ý�®øµè®á¬d£J¤Û¢.ª2»pÃ·¤×â4Éô¨«ª2¬dªÆªK®JªKÃÄ¼w¸dµ·¸´¯d¤�¸�³JÃÄ¬d¸�ª2¯d¤
ª9ÀHªKµ·Ãèª2»pÃÄ¤�µ·®Û§4¥WÖ�Ù���½X§4°�Ã·³J¬dµÄ°�®;¥Z®JÁJ¤=Å�¤�®pÁu¤�®~¬lÙ�þu¶�£pªK®uÔK¤O¿��>ÃÄ¤«Ì7°K¯�±²ª2¬)ªK®JÁ×µ·®;À2ª2¯�µÄ°�³J¸�Ì7°K¯�±²ª2¬d¸)µè®J¶=Ã·³JÁJµè®uÔ
È�§J­�¥d¥�ÁJª2¬dª²ªK®JÁ'ÁJª2¬dª�ÅpÃÄ°K¬d¸�É

�����+�2� < ��
����J��� -�.�������� �
 +"DB���� ���9��$
���E��('� -��9�D�

§4¤=¯dÀwµ·¶o¤ ��¹�º
���	� ��������� �!�#"�$%�'&)(+*-,�&/.�0�&21+�3�
çD¢�Ï 4����'�2���54!����&6(7*-,�&8.�0�&21#�9�+�!:�;-��<�"=�=>7?@$+�

AU�CB��������5DôîFEXí"�_ð

¢�£u¤�°KÅ
¤=¯�ª2¬dµÄ°�®�°KÌD¬d£u¤�Ê�µè³u¯�ª�Î©§wÏø¦«º$Ð�¥l¸c¬dª2¬dµÄ°�®×ÝlªK¸!¬c¤=¯�±¾µ·®Jª2¬c¤�ÁÛµ·®×Õ~ªK®0³Jª2¯�¼�â����uÒ2É�¢)£u¤�ªK®0¬c¤�®J®Jª
ªK®JÁÛ¬d£u¤�°K»p¸c¤=¯dÀ2ª2¬dµÄ°�®�Ì�ªK¶=µ·Ã·µÄ¬dµ·¤�¸�ª2¬�¬d£u¤�¸dµÄ¬c¤�Ý�¤=¯d¤�¬c¯�ªK®J¸dÅ�°K¯�¬c¤�Á�¬c°²¬d£u¤�¢.°�±²ª2ßK°�±²ªKµ$Ù�þ4Å
¤=¯�µè±�¤�®~¬dªKÃ
çu°K¯�¤�¸c¬
°KÌ�G�°Kß0ß2ªKµ·Áu°H��®JµÄÀK¤=¯�¸�µÄ¬S¼KÉ�¢)£J¤�¢.ª2¬c¤=¼�ªK±²ª*¸c¬dª2¬dµÄ°�®'Ý�ªK¸)ªKÃè¸c°¾¶=ÃÄ°�¸c¤�Á×ª2Ì7¬c¤=¯�¬d£J¤ÂÃ·ªK¸c¬)¸c¤�¸�¸dµÄ°�®�°�®ÛÖ�°9ÀK¤�±©»
¤=¯
à��wã"â����uÒ2É)¢)£u¤¾ÒKÒ]òS±ÍªK®0¬c¤�®J®Jª*ªK®JÁ×¬d£u¤©°K»p¸c¤=¯dÀ2ª2¬dµÄ°�®ÛÌ�ªK¶=µ·Ã·µ·¬dµÄ¤�¸!Ý�¤=¯d¤�¬c¯�ªK®J¸dÅ�°K¯�¬c¤�ÁÛ¬c°¾¬d£J¤©¶=ªK±�Åp³p¸!°KÌ�¬d£u¤
I µ·Ì7³H��®JµÄÀK¤=¯j¸dµÄ¬S¼�ªK®JÁ²ª2¯�¤�ÝlªKµÄ¬dµ·®uÔ�¬c°�»
¤)¯�¤�¶o°�®J¸c¬c¯�³J¶o¬c¤�Á*µ·®�¤�ª2¯�ÃÄ¼²â�����â4É�¢�£u¤!¯d¤=Ô�³JÃ·ª2¯_Î©§wÏÆ¦«º$Ð�¥�¸c¤�¸d¸�µÄ°�®J¸
¶o°�±�Å>ÃÄ¤=¬c¤�Áä»0¼Æ¬d£J¤;Ã·ªK¸d¬´¸c¤�¸�¸dµÄ°�®á°�®äÖ�°9ÀK¤�±©»
¤=¯¾à��wã_â����uÒ2ÉÆÈ�Ã·Ã�¬d£J¤;ÁJª2¬dª2»>ªK¸c¤�¸�ªK®JÁäªK®JªKÃÄ¼w¸dµ·¸©¯d¤�¸d³JÃÄ¬d¸©µ·®
À2ª2¯�µÄ°�³J¸�Ì7°K¯�±²ª2¬d¸«ª2¯d¤�ª�À2ªKµ·Ã·ª2»>ÃÄ¤©Ì7¯d°�±J�	��� ªK®JÁýªK®u°�®0¼4±�°�³p¸�çU¢)Ïû¸d¤=¯dÀK¤=¯�¸=É©­l¨�òS¹)ü«Ê ÁJµ·¸d¶©Ý�µÄ¬d£�¬d£u¤
ªK®JªKÃ·¼4¸dµè¸_¯�¤�¸d³JÃÄ¬d¸!µ·®;¬d£u¤�±¾ªK¶�£Jµ·®J¤�¯d¤�ªKÁJª2»pÃÄ¤«Ì7°K¯�± Ý�µ·ÃèÃp»
¤�±²ªKÁu¤�ª9ÀHªKµ·Ãèª2»pÃÄ¤«¬c°�Åp³u»pÃèµ·¶�³p¸c¤=¯�¸lªK®JÁÛµÄ¬lÝ�µèÃ·Ãp»
¤
¸c¤�®0¬Â³uÅ
°�®@¯d¤�ù4³u¤�¸c¬d¸=É�¢)£J¤�¥m¦�§@¨«ª2¬dª�­�¤�®0¬c¤=¯©ª2¬©­l¹�ºøÝ�µ·Ã·ÃU¶o°�®0¬dµ·®4³u¤²µÄ¬d¸�¸c¤=¯dÀwµ·¶o¤²ªK®JÁýÝ�µ·Ã·ÃDª2¯�¶�£Jµ·ÀK¤¾ªK®JÁ
¯d¤�Ã·¤�ªK¸c¤�¬d£u¤�ªK®JªKÃ·¼4¸dµè¸l¯d¤�¸d³JÃÄ¬d¸�ªK¶=¶=³J±©³pÃ·ª2¬c¤�Á×»4¼;¬d£J¤�¥m¦�§�È�®JªKÃÄ¼w¸dµ·¸�­�¤�®0¬c¤=¯�ª2¬�­l¹�º�É

K D-L2DJ�5D>�� �Dpð

M 
6N�OA7;��59�	�
� �	���������3�
�E-�.��'P��9(QOA-��
 +�R� ���TS ��5 -VU5W��!X��
� �:�� ��� �����5� �
� �YU#Z �
� �5[]\�U����+� 
]U�^#�
��56. 
V_T_]_

à


