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­%®z¯±°³²�´£µ o�¶R·4¸Y2r¹<;�º»uY7h¼V7Y½t·r¾¿7:¼rÀ�7:Á�utÀÂ·4¼r24ÀÂÃY¸Y¼rÀÂ3<=�½YpHÁÂ¸Y·r¼4;�28¾Y243YpH;�·4·

Ä ÅFÆ�ÇzÈFÉ|Ê»Ë6Ì,ÇFÍ�É\Æ

n qY;l·4¾*7:¼4À�7hÁ�utÀÂ·4¼r24ÀÂÃY¸Y¼rÀÂ3<=£3hÎYÏ6ÀÂ=YÐ<;{s�q¿7:ÁÂ;�·�ÀÂ·�3hÎvÀÂ=t¼4;�24;�·r¼�ÎS3<2�¹<7:2rÀÂ3<¸Y·*24;B7h·43R=Y·BÑ n qY;,ut;�9<2r;�;l3hÎap}ÁK¸a·4¼4;�24ÀÂ=Y9
ÀK·@3:Î�ÀK=*ut;�¾*;�=¿ut;�=t¼,ÃYÀÂ3<ÁÂ3<9RÀ�p�7:ÁRÀK=t¼r;�24;�·r¼B½tÃ*3<¼rq\s�ÀK¼rqj2r;�·4¾*;BpH¼�¼r3�Ã¿;�q*7.¹�ÀÂ3R¸Y2�7:=*u�Î¨;�;ButÀÂ=Y9¿Ñ n qY;�¹<7h24À�7:ÃYÀÂÁÂÀÂ¼Dº
ÀK=©¼rqY;\ÁÂÀÂ=Y;j¼r2V7h=Y·4;Bp}¼\·4¸Y2r¹<;�ºt·�s�ÀÂÁÂÁ�ut;�¾*;�=¿uÒ3<=Ó¼4qY;�ut;�9R24;�;|3:Î£pHÁÂ¸Y·4¼r;�24ÀÂ=Y9*½z7h=¿uÓ¼4qY;\ÀÂ=t¼4;�24¾Y2r;�¼V7h¼4ÀÂ3<=©3hÎ
·4¸Y2r¹<;�º»uY7h¼V7�s�ÀÂÁÂÁ¿Ã*;8Îf7<pHÀÂÁÂÀÂ¼V7h¼4;BuÔÀTÎl7�·4¾¿7h¼4À�7:Á�¾*3<ÀÂ=t¼,¾Y243YpH;�·r·�Ï63Yut;�Á*q¿7:·�Ã*;�;�=ÖÕ¿¼4¼r;Bu�Ñ

° ;�s�ÀKÁÂÁ{¸Y·4;�¼42H7:=Y·r;BpH¼juY7h¼V7×Î¨243RÏ
¼4qY;jØ+3<2rs�;�9RÀ�7:=»·rqYÀÂ¾YÃ¿3R24=Ó·4¸Y2r¹<;�º$ÀK=�ÙBÚ<ÛRÚYÜ_Ý}Þd¼r3\Õ¿¼�76Ø+;�ºtÏ�7:=vß
oYpH3<¼r¼×p}ÁK¸a·4¼4;�2j¾Y2r3YpH;�·4·.½F·4;�¾*7:2V7h¼4;�ÁÂºÓÎ¨3R2�;B7<prq©·4¼r2V7h¼4¸YÏÓÑ n qY;\;�·r¼4ÀÂÏ�7h¼4ÀÂ3<=»ÀÂ·juv3<=Y;\Ãtº$Õ¿¼4¼rÀK=a9�¼rqY;\¼4qa;Hß
3<24;�¼4À�p�7:Álà|ßSÎ¨¸Y=*pH¼4ÀÂ3<={ÜKÙrÞl¼r36ÀÂ¼4·8;�Ï6¾YÀÂ2rÀ¬p�7:Á�pH3R¸Y=t¼4;�2r¾¿7:2r¼�Ãtº�=t¸YÏ|;�24À�p�7hÁ�3<¾Y¼rÀÂÏ6ÀÂáB7:¼rÀÂ3<=�Ñ n qY;×à�ß¨Î¨¸a=¿pH¼4ÀÂ3R=
·4¸YÏ|Ï�7:2rÀÂá�;�·,¼4qY;�ÀÂ=t¼4;�2r¾¿3RÀK=t¼£utÀÂ·r¼V7:=*pH;�·£ÀÂ=|¼4qY;�¾*3<ÀÂ=t¼,¾Y243YpH;�·r·BÑ

â ã�Çzä�ÇFÍ�å{ÇzÍ�Ì�ä¤æ³ç'É6Ê�è£æÓé<É�È&êìë6ä�æ�è)Ê�Í�å{ÇFÈzÍ�í»Ë\ÇFÍBÉÔÆ

n qY;�¾*3<ÀÂ=t¼�¾a243YpH;�·r·�Ï|3vuv;�Á:Î¨3R2�·r¾¿7:¼rÀ¬7hÁts�q¿7:ÁÂ;�utÀÂ·r¼424ÀÂÃY¸a¼4ÀÂ3<=�ÀÂ=�¼rqY;�Ø�3<2r¼4qY;.7:·4¼r;�24=\î�¼rÁ�7:=t¼4À�pFÀÂ·l7£Ø+;�ºtÏ�7:=vß
oYpH3<¼r¼jpHÁÂ¸Y·r¼4;�2�Ï|3Yut;�ÁDÑ ° qY;�=©ut;HÕ¿=YÀÂ=Y9�·r¸¿prq�76Ï|3Yut;�ÁD½Ys,;j=a;�;BuÓ¼43�·r¾¿;Bp}ÀTÎSºï7|·4¼V7h¼4ÀÂ·4¼rÀ�p�7:ÁFÏ63Yut;�Áz¼rq¿7:¼
pH3:¹<;�2r·6Ã*3<¼rqð¼rqY;ïpHÁÂ¸Y·r¼4;�2|¸Y=YÀÂ¼4·67h=¿u�¼4qY;�ÀÂ=¿utÀÂ¹tÀ�ut¸¿7hÁ�s�q¿7hÁÂ;�·\Ã¿;�ÁK3R=Y9<ÀÂ=Y9Ó¼43©;.7<prq³pHÁÂ¸Y·4¼r;�2BÑ¢ot;�¾*7:2V7h¼4;
Ï63Yut;�ÁÂ·%7h24;�Õ¿¼r¼4;BuÓ¼r3�;B7<prq©3:Î�¼4qa;j·r¸Y24¹R;�ºïÃaÁK3YprÐt·�¸Y·r;BuÓÀÂ=òñ8ÀÂ;�=�Ü_Ý�Þ4Ñ n qY;jÏ|3Yut;�ÁD½�7:=¿u$·4ÀÂÏ\¸YÁ�7:¼rÀÂ3<=�½aÀK·
Ã¿7:·r;Bu�3<={¶
ó%ôSõlö�÷.øtùjõFúFû¨÷:öhüýn qa;jpHÁÂ¸Y·4¼r;�24·8Î¨3R24Ïþ7�·r¼V7h¼4ÀÂ3<=¿7h24º�ÿ�3RÀÂ·4·43R=»ÿF243YpH;�·r·�s�ÀK¼rq�ÀK=t¼r;�=Y·4ÀÂ¼Dº��»¾*;�2£¸a=YÀÂ¼£7:24;.7YÑ

n qYÀÂ·FÏ6;.7:=Y·{¼4q¿7h¼z¼rqY;,=�¸aÏ\Ã¿;�2{3:Î�pHÁÂ¸Y·4¼r;�24·@ÀK=�7£2r;�9<ÀÂ3R=���½:s�ÀÂ¼4qj7h24;B7������
	{ÀÂ·zÿ{3RÀK·r·43R=×utÀÂ·r¼424ÀÂÃY¸a¼4;Bu
s�ÀÂ¼4q�¾¿7:2H7:Ï|;�¼4;�2��D7:=¿uÒ;��Y¾¿;.pH¼4;Bu ¹<7:ÁÂ¸Y;
	��������������
	�Ñ n qa;Öp}ÁK¸a·4¼4;�24·��@¾¿3R·4ÀÂ¼4ÀÂ3R=Y·\ÀÂ=Y·4À�ut;|¼4qY;
2r;�9<ÀÂ3<={½¿2r;�¾Y2r;�·4;�=t¼r;Bu©Ãtº�¼4qY;�¾*3<·4ÀÂ¼rÀK3R=Y·£3hÎ�pHÁÂ¸Y·4¼r;�2�pH;�=t¼4;�2r·B½F7:2r;j2H7:=¿ut3RÏ6ÁÂº6utÀÂ·4¼r24ÀÂÃY¸Y¼r;Bu$3:¹<;�28¼4qY;
¼r3<¼V7hÁ�24;�9RÀÂ3<=»7<p�p}3<2VuvÀK=a9\¼4367¤¸Y=YÀ Î¨3<2rÏ&¾Y2r3<Ã¿7hÃYÀÂÁKÀÂ¼Dº\utÀÂ·4¼r24ÀÂÃY¸Y¼rÀK3R=�Ñ

Ù



��ú���û���û���õ��Yô��! ��Yô¨øYö#"løtô�$*ú�%¿ûSú�%�÷�$&�('hô¨õlö�÷Bøtùtü�n qY;ÓÀÂ=¿utÀÂ¹tÀ¬uv¸¿7:Á8s�q¿7:ÁÂ;�·�3:Î\7�9RÀÂ¹<;�= p}ÁK¸a·4¼4;�2»ÀÂ·Ö7
ÿ{3<ÀÂ·r·43<=�ÿF243YpH;�·r·B½�ÃY¸a¼6s�ÀÂ¼4q³ÀÂ=t¼4;�=Y·4ÀÂ¼Dºðuv;BpH24;.7:·4ÀÂ=Y9³7h·6¼4qa;òutÀÂ·r¼V7:=*pH;�Î¨2r3<Ï�¼4qY;©pHÁÂ¸Y·4¼r;�2»pH;�=t¼4;�2
ÀÂ=¿pH2r;B7:·r;�·BÑ n qY;�ÿ{3<ÀÂ·r·43<=�ÀÂ=t¼4;�=a·4ÀÂ¼Dº63hÎzs�q¿7hÁK;�·�ÀK=�7\pHÁÂ¸Y·4¼r;�2£ÀÂ·) ;��Y¾�*,+.-0/2143�/5�6 /87 �VÙ�	
s�qY;�24;:9¤ÀK·{¼4qY;�utÀÂ·4¼H7:=¿p};lÎ¨2r3<Ï¢¼rqY;ýp};�=t¼4;�2lÀÂ=��tß4utÀÂ24;Bp}¼4ÀÂ3<=j7h=¿u<;8¼4qa;ýutÀÂ·r¼V7:=*pH;�ÀÂ=%ºRß4utÀÂ24;Bp}¼4ÀÂ3<=�Ñ n qY;
ÀÂ=t¼4;�=a·4ÀÂ¼Dº�Ï63Yut;�Á��HÙ�	,·4¾*;BpHÀ Õ¿;�·�¼4q¿7h¼£¼rqY;�=t¸YÏ\Ã*;�2�3:Îl¾*3<ÀÂ=t¼4·£ÀÂ=»7\pHÁÂ¸Y·r¼4;�2�ÀÂ·%ÿ{3<ÀÂ·r·43<=»utÀÂ·r¼424ÀÂÃY¸a¼4;Bu
s�ÀÂ¼4q�¾¿7h2V7hÏ6;�¼r;�2 = � )?>A@CB 5 � > 	
n qY;@¾¿3RÀK=t¼r·�7:24;@ÀK=*ut;�¾*;�=¿ut;�=t¼rÁKº�·Hp�7:¼r¼4;�2r;Bu\7:2r3<¸Y=¿u8¼rqY;�pHÁÂ¸Y·r¼4;�2lpH;�=t¼r;�2B½<7Rp�pH3R2VutÀÂ=Y98¼43�¼4qa;l·4¾Yqa;�24À�p�7hÁ
ÃYÀÂ¹<7h24À�7:¼r;£=Y3R24Ï�7hÁbuvÀK·r¼42rÀKÃa¸Y¼4ÀÂ3<=|s�ÀÂ¼4q�¹<7:2rÀ¬7h=¿pH;8ÀK=�Ã*3<¼rqD�tß�7:=*u6ºRß4utÀÂ24;Bp}¼4ÀÂ3<= B 5 Ñ

n qY;»¾¿7h2V7:Ï|;�¼4;�2 B Ï6ÀÂ9Rq�¼¤Ã¿;ÓÀÂ=�¼r;�24¾a24;�¼r;Bu 7h·\¼4qY;$2V7<uvÀK¸a·63:Î�¼4qY;ÓpHÁÂ¸Y·4¼r;�2B½�7:=¿u�¼rqY;»¾¿7h2V7:Ï|;�¼4;�2 ) ÀK·¼4qY;|s�q¿7:ÁÂ;�ÀK=t¼r;�=Y·4ÀÂ¼Dº»ÀÂ=Ó¼4qY;�pH;�=t¼4;�2BÑFESÎ B ÀÂ·�·rÏ�7hÁKÁ{24;�Á�7h¼4ÀÂ¹<;�¼43»¼rqY;\·4ÀÂá�;\3hÎý¼rqY;67:2r;B7Y½{¼4qa;6Ï6;�¼4qY3Yu�3hÎ·4ÀÂÏ\¸YÁ�7:¼rÀK3R=jÀÂ=¿uvÀ¬p�7:¼4;.u�7hÃ¿3:¹R;�s�3R24Ðt·�s�;�ÁKÁDÑGESÎV½tqY3:s,;�¹<;�2B½ B ÀÂ·�Á�7:2r9<;<½t;.ut9<;�;IHb;Bp}¼4·�pH3<Ï|;£ÀÂ=t¼43�¾YÁ�7.º�Ñÿ{3<ÀÂ·4·r3<=KJ,ÁÂ¸Y·r¼4;�2�ÿF2r3vp};�·4·r;�·67:2r;×ut;�·VpH2rÀKÃ*;BuÓÀÂ= µ ÀÂ9<9RÁK;RÜKÙ Þ�7:=¿u ´ ÀÂ¾YÁÂ;�º�ÜML}Þ Ñ n qY;�¾Y243YpH;�·4·\pH3<=Y·rÀÂ·4¼4·�3hÎ
¾¿7:2r;�=t¼%;�¹<;�=t¼4·N�fpHÁÂ¸Y·r¼4;�2jp};�=t¼4;�2r·O	�½F7:=*u�¼43�;B7Rp4qÓ¾¿7h24;�=t¼�¼4qY;�24;67:2r;j7|=t¸YÏ\Ã¿;�2�3:Î�3PHb·r¾Y24ÀÂ=Y9&�¨ÀÂ=¿uvÀK¹tÀ�ut¸¿7hÁ
s�q¿7:ÁÂ;�·�	�s�ÀÂ¼4qÓ24;�Á�7:¼rÀÂ¹<;\¾*3<·4ÀÂ¼rÀK3R=Y·�ÀÂ=¿ut;�¾*;�=¿ut;�=�¼rÁÂºò7h=¿u»À�ut;�=�¼rÀ�p�7:ÁÂÁÂºïutÀÂ·4¼r24ÀÂÃY¸Y¼r;Bu©7<p�pH3<2HutÀÂ=Y9�¼43ï7|¾Y2r3<Ãtß
7:ÃYÀÂÁÂÀÂ¼Dº�utÀÂ·4¼r24ÀÂÃY¸Y¼rÀÂ3<=Q�SÃYÀÂ¹<7:24À�7h¼4;�=Y3<2rÏ�7hÁR	�Ñ n qY;�ÀÂ=�¼r;�=Y·rÀK¼Dº�3hÎ�¾¿7:2r;�=t¼£;�¹R;�=t¼4·�ÀÂ·���½�7h=¿u�¼rqY;j=t¸YÏ\Ã*;�2�3hÎ
3,H�·4¾Y2rÀK=a9�Î¨3<2�;B7Rprq�¾*7:24;�=�¼8ÀÂ·ý7\ÿ{3<ÀÂ·r·43<=�¹<7h24À�7:ÃYÁÂ;�s�ÀÂ¼4q�¾¿7h2V7hÏ6;�¼r;�2 = ½t9<ÀÂ¹<;�=6ÀÂ=&� > 	�Ñn 3�·r¸YÏ6Ï�7:24ÀÂá�;@¼4qY;8ÀK=t¼r;�24¾*3<ÀÂ=t¼lutÀÂ·4¼V7h=¿pH;�·,ÀÂ=×7¤ÿ�3RÀÂ·4·43R=DJ,ÁÂ¸Y·4¼r;�2�ÿF2r3vp};�·4·.½Y3<=a;�ÀK=t¼r243Yut¸¿pH;�·�¼rqY;�·43hß p�7hÁÂÁK;.u
à|ß¨ÎS¸Y=¿pH¼rÀK3R=�½¿uv;HÕ¿=Y;BuÖÃ�ºS à&�UTO	V� ;I�v¾*;BpH¼r;Bu$=�¸aÏ\Ã¿;�2,3:Î{Î¨¸Y2r¼4qY;�28¾¿3RÀÂ=�¼r·�s�ÀÂ¼4qYÀÂ=�uvÀK·r¼V7h=¿pH;WT

ÎS243<Ï!7:=�7h24ÃYÀÂ¼r2V7:2rº6¾*3<ÀÂ=t¼�ÀÂ=6¼4qa;�¾Y243YpH;�·4·
s�qY;�24; S ÀÂ·�¼4qY;�3:¹<;�2V7:ÁÂÁ�ÀÂ=t¼4;�=a·4ÀÂ¼Dº63hÎz¾*3<ÀÂ=t¼4·B½S �X� = �Y� )?>A@CB 5 �ZLA	ED=³¼4qY;$¾Y24;�·r;�=t¼�Ï63Yut;�ÁD½<[r¾¿3RÀÂ=�¼r·]\�7h24;»¼rqY;ïÀÂ=¿uvÀK¹tÀ�ut¸¿7hÁ�s�q*7:ÁÂ;�·B½87:=¿u S à&�^TO	|¼4qt¸Y·6ÀÂ·�ut;HÕ¿=Y;.u³7:·|¼4qY;;��Y¾¿;Bp}¼4;Bu�=t¸YÏ\Ã*;�2�3hÎtÎ¨¸Y24¼rqY;�2Fs�q¿7hÁK;�·�s�ÀÂ¼4qYÀÂ=�7:=¤ÀK=t¼r;�24¾*3<ÀÂ=t¼zutÀÂ·r¼V7:=*pH;�=a3<¼�;I�ap};�;ButÀÂ=Y9WT�Î¨2r3<Ï¢7�2V7h=¿ut3RÏ6ÁÂº
p4qa3<·4;�=»s�q¿7:ÁÂ;<Ñ�_a243RÏ&¼4qa;�¼4qY;�3<24º|ÀÂ= µ ÀÂ9<9<ÁÂ;<ÜÂÙ Þzs,;8Õ¿=¿u|¼4q¿7h¼�ÀÂ=6¼4qa;�¾Y24;�·4;�=t¼£Ï|3Yut;�ÁD½

à&�^TO	�� @ T 5�` Ù� �VÙV+©;��Y¾a�]+ T 5b B 5 	]	 � b 	
7:=¿u|·43\¼rqY; ) ßD¾¿7:2H7:Ï|;�¼4;�2�utÀÂ·V7h¾Y¾*;B7:2r·BÑ
c d�å�ÇFÍ.ç ä�ÇFÍ�ÉÔÆ

n 38;�·4¼rÀÂÏ�7:¼r;F¼4qY;,Ï63Yut;�ÁR¾¿7:2H7:Ï|;�¼4;�2r·�s,;ls�ÀÂÁÂÁ<¸Y·r;�¼rqY;ýà�ß¨Î¨¸a=¿pH¼4ÀÂ3R=�½:7:=¿u�s,;l¼rqY;�24;}Î¨3<2r;�=Y;�;Bu�7:=�;�Ï6¾YÀÂ24À�p�7hÁ
¾¿3RÀK=t¼{;�·4¼rÀKÏ�7:¼r;FÎ¨3<2là&�^TO	{Ã¿7:·r;Bu�3R=�3<Ãa·4;�2r¹<;Bu\uY7h¼V7aÑ n qY;,;�·4¼rÀKÏ�7:¼r3<2.eà(�UTO	{ÀÂ·zut;�·HpH24ÀÂÃ*;Bu\ÀÂ= µ ÀÂ9<9RÁÂ;<ÜÂÙDÞ¿7:=*u
´ ÀÂ¾YÁÂ;�º�ÜML�Þ ½t7:=*u\s,;£3<=aÁKº�ÀÂ=¿pHÁÂ¸¿ut;�7�·rqY3<2r¼�·4¸YÏ|Ï�7h24ºtÑ n qa;�Î¨¸Y=*pH¼4ÀÂ3<= S à&�^TO	,ÀK·,¼4qa;%;I�v¾*;BpH¼r;Bu�=t¸YÏ\Ã*;�2l3hÎ¾¿3RÀK=t¼r·��¨s�q¿7hÁK;�·O	@s�ÀK¼rqYÀÂ=�7�utÀÂ·4¼H7:=¿pH;WT,Î¨243RÏþ7¤2V7:=*ut3<Ï|ÁKº�p4qa3<·4;�=�¾*3<ÀÂ=t¼W�¨s�q¿7hÁK;
	�Ñ�_a3<2�7�9R;�=Y;�2H7:Á�2r;�9<ÀÂ3R=�&s�ÀÂ¼4q©7:24;.7f������	�½�¼rqY;\;��Y¾*;BpH¼4;.u�=t¸YÏ\Ã*;�2�3:Î,¾¿3RÀK=t¼r·�ÀÂ· S �a���
	�Ñ n qY;\;��Y¾¿;.pH¼4;BuÒ=t¸YÏ\Ã¿;�2%3hÎ�3<2Hut;�2r;Bu¾¿7:ÀÂ24·�3hÎz¾*3<ÀÂ=t¼4·.½Ys�ÀÂ¼4q|¼4qY;�Õ*24·4¼�¾*3<ÀÂ=t¼�Ã*;�ÀÂ=Y9\ÀÂ=Y·4À�ut;��¢¼4qt¸Y·�Ã*;BpH3RÏ6;gih �^TO	j� S ������	�� S à&�^TO	k� S 5 ������	4à&�^TO	 �ZlA	
n qY;�Ï6;�¼rqY3Yu�ÎS3<2�;�·4¼4ÀÂÏ�7:¼4ÀÂ=Y9�à&�UTO	dÀK·F¼r3%;�·4¼4ÀÂÏ�7:¼4; g�h �^TO	�½<7h=¿u¤¼4qY;�=\¼r3�pH3<Ï\ÃYÀÂ=Y;m�ZlA	ds�ÀK¼rqj¼rqY;£pH3RÏ6Ï63R=
;�·4¼rÀKÏ�7:¼r3<2@Î¨3<2�3:¹R;�2V7hÁKÁ*ÀÂ=t¼4;�=Y·rÀÂ¼Dº eS � n�a���
	 ½t¼r3\9<;�¼£7h=�;�·4¼rÀKÏ�7:¼r3<2@Î¨3<2,¼4qY; ­ ßSÎ¨¸Y=*pH¼4ÀÂ3<={¶eà&�^TO	�� ������	n 5 eg�h �UTO	

>



s�qY;�24; n ÀK·|¼4qY;$¼43<¼H7:Á8=�¸aÏ\Ã¿;�2�3:Î�¾*3<ÀÂ=t¼4·|3<ÃY·r;�24¹R;Bu ÀÂ=Y·4À�ut;$¼4qY;»2r;�9<ÀÂ3R=o��Ñqp�;�¼�r�s,t
u�u
u]t�rGv»Ã¿;$¼4qY;¾Y243YpH;�·r·\¾¿3RÀÂ=�¼r·�ÀK=a·4À�ut;\¼4qa;\24;�9RÀK3R=ïî�½�7:=*uÓÁK;�¼�wyxMz\Ã*;\¼4qa;6utÀÂ·4¼V7h=¿pH;|Ã¿;�¼Ds,;�;�={rGx£7:=¿u&rCz�ÑF_Y3RÁKÁÂ3:s�ÀÂ=Y9
´ ÀÂ¾YÁÂ;�º�ÜML�Þ ½*s,;j;�·4¼4ÀÂÏ�7:¼4; g�h 7:·�7\s,;�ÀÂ9<qt¼r;Bu»·r¸YÏ 3hÎý3R2Vut;�24;BuÓ¾¿7hÀÂ24·B½�s�ÀK¼rqïs,;�ÀÂ9<qt¼r·%Ã*;�ÀÂ=Y9|¼4qY;\ÀÂ=t¹<;�2r·4;
3:Îl¼4qY;¤¾Y243RÃ¿7:ÃYÀÂÁÂÀÂ¼Dº\¼4q¿7h¼%7�¾*3<ÀÂ=t¼£7:¼£utÀÂ·r¼V7:=*pH;|w}xMz�Î¨2r3<Ï!¼4qY;¤¾¿3RÀK=t¼:rGxls�ÀÂÁÂÁ�Ã¿;¤3<ÃY·r;�24¹R;BuQ�SÀDÑ ;RÑlÀÂ·£ÀÂ=Y·rÀ¬uv;
¼4qY;\2r;�9<ÀÂ3<=&�
	�Ñ ° qa;�=ï¼rqY;\¾Y2r3vp};�·4·�ÀÂ·�·4¼H7:¼rÀK3R=¿7:2rºï7:=*u»ÀÂ·43R¼42r3<¾YÀ�p:½�7:·�ÀÂ·�¼4qY;6p�7:·4;\ÀÂ=»3R¸Y2�Ï63Yut;�ÁD½*¼4qaÀK·
¾Y243RÃ¿7:ÃYÀÂÁÂÀÂ¼Dº�ÀK·F¼rqY;�¾a243<¾*3<2r¼4ÀÂ3<=�3:Î*¼4qY;£pHÀÂ2HpH¸YÏ\ÎS;�24;�=*pH;�s�ÀÂ¼4q�2H7<utÀÂ¸Y·�w}x z87:=¿u�pH;�=t¼4;�2ý7h¼~rGx*¼4q¿7h¼FÁKÀÂ;�·FÀÂ=Y·rÀ¬uv;
¼4qY;�3RÃY·4;�24¹<;.u�24;�9RÀÂ3<=D��Ñ

² ¸Y2�3<ÃY·r;�24¹R;Bu|¾¿3RÀÂ=�¼r·£7:2r;£ÎS243<Ï ÁKÀÂ=Y;8¼42H7:=Y·r;BpH¼4·8¼4qY2r3<¸Y9Rq�24;�Á�7:¼rÀÂ¹<;�ÁÂº\Á�7:2r9<;%7h24;B7h·BÑ�ED¼�·r;�;�Ï6·�2r;B7:ÁÂÀÂ·4¼rÀ�p
¼436ut;HÕ*=Y;�¼4qY;�3<Ãa·4;�2r¹<;Bu�2r;�9<ÀÂ3R=��¨2r;�9<ÀÂ3R=f��ÀÂ=6¼rqY;�¼4;��Y¼£7:Ã*3:¹<;
	,¼43�Ã¿;�7¤·4Ï�7hÁÂÁ¿·r¼424ÀÂ¾|3:Îzs�À�ut¼rq��£7:2r3<¸Y=*u
¼4qY;�¼r2V7h=Y·4;Bp}¼£ÁÂÀÂ=Y;<Ñ n qY;�¼43R¼V7hÁ�3<ÃY·r;�24¹R;Bu»7:2r;B7�ÀÂ=»7�ÃYÁÂ3YprÐ��S·4¼42H7:¼r¸YÏf	@ÀÂ·������	��Y�}�:�
s�qY;�24;���� ÀÂ=t¼4;�=¿ut;Bu�¹R;�·4·r;�Á�·4¾*;�;Bu ut¸Y2rÀK=a9�¼42H7:=Y·r;BpH¼.½<��� ¼r2V7h=Y·4;Bp}¼ïut¸Y2H7:¼4ÀÂ3R= ÀÂ=Y·rÀ¬uv;ï¼rqY;ò7RpH¼4¸*7:Á
ÃYÁÂ3vprÐï7h=¿u&��¼rqY;\;�H�;BpH¼4ÀÂ¹R;\·4;B7h2Vprq©s�À�ut¼4qÓ3<=Ó¼4qY;\¼r2V7h=Y·4;Bp}¼BÑ.ED= ÙBÚRÛ<Ú\¼rqY;\ÀÂ=t¼4;�=¿uv;Bu»¹R;�·4·r;�Á,·4¾*;�;Bu©s�7:·�D� Ù��¤Ð�=a3<¼4·.½Y7:=¿uÔ¼4qY;�;�H�;BpH¼rÀÂ¹<;�·r;B7:2Hp4q$s�À¬uv¼4q6q*7:·,Ã¿;�;�=»;�·4¼rÀÂÏ�7:¼r;Bu\¼r3×7h¾Y¾Y2r3
�vÀÂÏ�7:¼4;�ÁKº!�YÑÂÙBÛ�=*7:¸Y¼rÀ¬p�7:Á
Ï6ÀÂÁÂ;�·BÜ b Þ Ñ ° qY;�=�;�·4¼rÀÂÏ�7:¼rÀÂ=Y9�¼4qa;%Ï|3Yut;�Á�¾¿7h2V7:Ï|;�¼4;�24·B½ts,;�¼4qY;�24;HÎ¨3R24;�¸Y·4;�¼rqY;�·4;�¹<7:ÁÂ¸Y;�·�ÀÂ=»7:ÁÂÁaÎ¨3<2rÏ\¸YÁ�7:·BÑED= ·4;�¹R;�2V7hÁ�3:Î�¼4qa;»ÃYÁÂ3Yp4Ðt·|¼4qY;ïua7:¼V7�pH3<=a·4ÀÂ·4¼r·63:Î�3<ÃY·r;�24¹<7h¼4ÀÂ3<=Y·�ÎS243<Ï�Ï63R24;�¼4q*7:=³3R=Y;ïpH3R=�¼rÀÂ=Y3<¸Y·
¼42V7h=Y·4;.pH¼BÑ ° ;lq¿7.¹<;,p4qa3<·4;�=j¼r3£24;�9�7:2Hu�¼rqY;�·r;£7:·�ÀÂ=¿uv;�¾¿;�=¿ut;�=t¼l3RÃY·4;�2r¹<7:¼rÀK3R=�·4;�24ÀÂ;�·FÎ¨2r3<Ï�¼4qY;,·V7hÏ6;lÏ|3Yut;�ÁDÑ
n qY;�º\7:24;,¼4qa;�24;HÎS3<24;8ÁÂÀK=aÐ<;Bu�¼r3<9R;�¼4qY;�2lÀÂ=�3<=Y;£p}3<=t¼4ÀÂ=Y3R¸Y·F¼42V7h=Y·4;.pH¼B½tpH3:¹<;�24ÀÂ=Y9�¼4qY;£7RpH¼4¸*7:ÁtÃYÁÂ3Yp4Ð�Ñ n qY;�3<=aÁKº
24;�ÁÂ;�¹<7h=�¼,¾¿7h2V7:Ï|;�¼4;�24·�7h24;£ÃaÁK3YprÐ�À¬uv;�=t¼4À Õbp�7h¼4ÀÂ3<=\7:=¿uÔ24;�Á�7h¼4ÀÂ¹<;�¼rÀKÏ|;�3hÎb3RÃY·4;�24¹<7:¼rÀÂ3<=�Ñ�_a243RÏ�¼4qa;�·4;�s,;£p�7:=
pH3<Ï|¾Y¸Y¼4;£7�¼4qY;�3R24;�¼rÀ�p�7:Á*¾¿3R·4ÀÂ¼4ÀÂ3R=\3:Î�;B7<prq63RÃY·4;�24¹<7:¼rÀÂ3<=�½t7:=¿u¤¾*;�2DÎ¨3R24Ï&¼rqY;�;�·r¼4ÀÂÏ�7h¼4ÀÂ3<=�ÑG_Y3R2l3<=Y;�·r¾¿;.pHÀ Õbp
ÃYÁÂ3vprÐ�½{ÁK;�¼�¼4qY;|24;�Á�7h¼4ÀÂ¹<;�¾¿3RÀÂ=�¼r·�3:Î�¼4ÀÂÏ|;�Î¨3R2�s�q¿7hÁK;�3<Ãa·4;�2r¹<7:¼4ÀÂ3R=Y·�Ã*;f�����0s.��� 5 ��u
u�uG����������Ñ
´ ;�Á�7:¼rÀÂ¹<;8Î¨3<2rsý7h2Vu�¾*3<·rÀÂ¼4ÀÂ3<=Y·�ÀÂ=�¼4qa;j3RÃY·4;�2r¹<;Bu$·4¼r24ÀÂ¾»s�ÀÂÁÂÁ�¼4qY;�=»Ã¿;.�!�q���
sW���C� 5 ��u�u
u��Y�C�����Y�}��½
7:=¿u|¼4qa;�·4;jp�7:=�7hÁÂ·43�Ã¿;�2r;�9�7h2Vut;.u�7h·�¼4qY;�3RÃY·4;�2r¹<;Bu$7:ÃY·r3<ÁÂ¸Y¼4;8¾¿3R·4ÀÂ¼4ÀÂ3R=Y·ý7hÁÂ3<=Y9�¼4qY;�¼r2V7:=a·4;BpH¼8·4¼r24ÀÂ¾�Ñ n qY;
24;B7h·43<=ÔÎ¨3<2@¼4qYÀÂ·,ÀK·@¼4q¿7h¼�¼rqY;£;�H�;BpH¼rÀÂ¹<;�·4;B7h2Vprq6s�À�ut¼rq\ÀÂ·�¹R;�24º�·4Ï�7:ÁÂÁ¿pH3RÏ6¾¿7h24;Bu¤¼43�¼4qY;+Î¨3<2rsý7h2Vu\utÀÂ·r¼V7:=*pH;�·
Ã¿;�¼Ds,;�;�=Ó3<Ãa·4;�2r¹<7:¼4ÀÂ3R=Y·BÑ n qY;�à|ßSÎ¨¸Y=*pH¼4ÀÂ3<=»7h=¿u\ÀÂ¼4·�;�·4¼4ÀÂÏ�7:¼43R2�eà(�UTO	,¼4qt¸Y·8Ã¿;.pH3<Ï|;

à&�^TO	�� à(�Z�C�y	�� @ �����y	 5�` Ù��� ÙV+ï;��Y¾a�2+ �����}	 5b B 5 	��eà&�^TO	�� eà(�Z�C�y	�� � 5 @ �n 5 �� xU�Gs �z���Cxm� ��x?+Q��z �,��� �Zw}xMz,	 �fÝA	
s�qY;�24; ��� ��w�	.� Ù|À Î
wX��TB½l7:=*u©á�;�2r3©;�ÁÂ·4;<Ñ n 3Ó·4¼V7hÃYÀÂÁÂÀKá�;\¼4qY;�¹<7:2rÀ�7:=¿pH;R½ ´ ÀÂ¾YÁÂ;�º�ÜMLHÞ£·r¸Y9<9R;�·4¼r·\¼43Ó¸Y·4;� �UTO	���� �:  ��¡¢ s�qY;�=6;�·r¼4ÀÂÏ�7h¼4ÀÂ3<=�ÀÂ·�ut3<=a;£ÃtºjÁÂ;B7h·4¼,·O£R¸¿7h24;�·.Ñk_a3<2�7�9RÀÂ¹<;�=\·r¸Y24¹R;�º6ÃYÁÂ3YprÐ�½<¼rqY;£;�·r¼4ÀÂÏ�7h¼4;�·
3:Îk�»7:=*u B 7h24;�¼4qa3<·4;¤¹<7:ÁÂ¸Y;�·,s�qYÀ�prq�Ï|ÀÂ=YÀÂÏ\ÀKá�;�¼4qY;�·O£R¸¿7h24;BuÖ;�242r3<2B¶���¤a¥?� * � �^TO	�+{e� �UTO	 7

5
5�3:s,;�¹<;�2.½F¼4qY;67hÃ¿3:¹R;�Î¨¸Y=¿p}¼4ÀÂ3<=Y·�ut3$=Y3<¼�ÀÂ=¿p}ÁK¸*ut;j¼rqY; ) ßD¾¿7h2V7:Ï|;�¼4;�2BÑ6otÀÂ=¿p};\¼4qY;\;��Y¾*;BpH¼r;Bu�=�¸aÏ\Ã¿;�2�3hÎ3<ÃY·r;�24¹R;Bu�¾*3<ÀÂ=t¼4·�7:ÁÂ3<=Y9�¼4qa;%¼r2V7h=Y·4;Bp}¼£ÀÂ·§¦|� n 	��¨� )?>�@CB 5 �©�}�:�:½Y7:ÁÂÁ*¼4qY;�¾*7:2V7hÏ6;�¼r;�24·�7:2r;�;�·4¼rÀKÏ�7:¼r;Bu\ÃtºÏ6ÀÂ=YÀÂÏ6À á�ÀÂ=Y9 ª �Z«#TO	�� ���¤a¥?� * � �^TO	G+�e� �UTO	 7

5 `{¬�­ � )?>A@CB 5 �y�:�®+ nC¯ 5 �Z°A	
5�;�2r; ¬ ÀÂ·z78pH3<=Y·r¼V7h=�¼.½:s,;�ÀÂ9<qt¼4ÀÂ=Y98¼4qY; � ßSÕ¿¼4¼rÀK=a9%7:=*u�¼4qY;,Õ*¼4¼4ÀÂ=Y983:Î¿¼rqY;,;��Y¾¿;Bp}¼4;Bu�¼r3<¼V7hÁt¼43£¼rqY;�3<Ãa·4;�2r¹<;Bu
¼43<¼H7:ÁD½ n Ñ�ESÎ ¬ ÀÂ·6prqY3<·r;�=³ÃYÀÂ9¿½,¼rqY;»24;�·4¸YÁÂ¼6ÀÂ·67h¾Y¾Y243
�YÀÂÏ�7h¼4;�ÁÂºÓ;�£R¸YÀÂ¹<7:ÁÂ;�=t¼\¼43©Ï|ÀÂ=YÀÂÏ\ÀKá�ÀK=a9�¼rqY;»·r¸YÏ
¸Y=¿ut;�2�¼4qa;�pH3R=Y·4¼r2V7:ÀÂ=t¼4·�¼4q*7:¼�� )?>A@CB 5 �}�:��� n Ñ µ ¸Y24ÀÂ=Y9�¼rqY;6;�·r¼4ÀÂÏ�7h¼4ÀÂ3<=$s�;\q¿7.¹R;6prqY3<·r;�=�¼rqYÀÂ·�ÐtÀK=*u3:Î�s�;�ÀÂ9Rq�¼rÀÂ=Y9¿½�Ãtº»·r;�¼4¼rÀÂ=Y9 ¬ � Ù��A�aÑ n qY;�Î¨¸Y=¿p}¼4ÀÂ3<=±�Z°�	�½�7h=¿u©pH3<=a·4;�£R¸Y;�=t¼rÁKºÓ¼4qa;\;�·4¼rÀKÏ�7:¼r;�·B½�uv;�¾¿;�=¿u
3<=©¼4qa;6s�ÀÂ=¿ut3:s ·4ÀÂá�;�«#TBÑ ² ¸Y2jÏ�7:ÀÂ=»ÀÂ=t¼4;�2r;�·4¼�ÀÂ·jÀÂ=Ó¼4qY;|2V7h¼4qY;�2\ÁÂ3Yp�7hÁ�pHÁÂ¸Y·4¼r;�24ÀÂ=Y9Ó3:Î£s�q*7:ÁÂ;�·B½F7:=*u©·43
s�;�s�ÀÂÁÂÁ�pH3<=*pH;�=t¼42H7:¼4;$3<=�3RÃY·4;�24¹<7:¼rÀÂ3<=Y·�Ï�7Rut;6pHÁÂ3<·r;�ÀÂ=©¼rÀKÏ|;��f7h=¿u�utÀÂ·r¼V7:=*pH;�	�Ñ ° ;6q¿7.¹R;\Î¨3R¸Y=¿u©¼rq¿7:¼
7K«#TDßD¹<7:ÁÂ¸Y;�3:Î%7h¾Y¾Y243
�YÀÂÏ�7h¼4;�ÁÂº©Ù��Ö=¿7:¸Y¼rÀ�p�7:ÁlÏ|ÀÂÁK;�·��S¼4q¿7h¼jÏ|;B7:=a·�7$Ï�70�YÀKÏ�¸YÏ!¼4ÀÂÏ6;\utÀ²H�;�24;�=*pH;�3:Î%ÝA�
Ï6ÀÂ=t¸Y¼4;�·�	�ÀÂ·%p}ÁK3R·4;�¼43�3<¾a¼4ÀÂÏ�7hÁf½RÀÂ=»¼4qa;j·r;�=Y·4;\¼rq¿7:¼�¼rqYÀÂ·£9<ÀÂ¹R;�·�24;�Á�7:¼rÀÂ¹<;�ÁÂº69R3t3vu�Õ¿¼8Î¨3<28¼4qY;�Ï�7©³}3<24ÀÂ¼Dº\3hÎ
¼4qY;\·r¸Y24¹R;�º»ÃYÁÂ3YprÐ�·.Ñ ° ;�s�7:=t¼£¼r3�¸a·4;�¼4qY;�·V7hÏ6;�«#T£s�qY;�=ï;�·r¼4ÀÂÏ�7h¼4ÀÂ=Y9\¼rqY;jÏ|3Yut;�Á�ÀÂ=ï7hÁÂÁ�ÃYÁÂ3YprÐ�·.½�7:=*u
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Estimated and fitted L-function

_{ÀÂ9<¸Y2r;\Ù<¶ ® Ï6¾YÀÂ2rÀ¬p�7:Á � ß¨ÎS¸Y=¿pH¼rÀK3R=&�fut3R¼4·O	�7h=¿uÔÕ¿¼4¼r;Bu � ßSÎ¨¸Y=*pH¼4ÀÂ3<=&�S·4Ï63t3R¼4q�p}¸Y24¹R;�	�½vÎ¨243RÏ
¼4qY;�ÃaÁK3YprÐt·4µ%oYo�� ° ;�·4¼�3hÎdot¾YÀÂ¼r·4Ã*;�249R;�=�½*·43R¸Y¼4q�	�7h=¿u ­£² � ­ 3<Á�7A	�Ñ

¼4qY;�2r;HÎ¨3R24;67:ÁÂÁ{;�·4¼rÀKÏ�7:¼r;�·£¾Y2r;�·4;�=�¼r;Bu©7:2r;j¼rqY3<·r;jÏ|ÀÂ=YÀÂÏ\ÀTá�ÀÂ=Y9�¼rqY;¤Î¨¸Y=¿pH¼rÀÂ3<=Q��°A	�s�qa;�=(«#T4�&Ù���=*7:¸Y¼rÀ¬p�7:Á
Ï6ÀÂÁÂ;�·BÑ n qY;�uY7:¼H7»¾*3<ÀÂ=t¼4·�ÀÂ=¿pHÁÂ¸¿ut;Bu�ÀÂ=©¼4qa;�·r¸YÏ��DÝA	�½,7:2r;�¼rqY3<·r;�¾Y24;�·r;�=t¼6ÀÂ=©¼4qa;Ö7RpH¼4¸*7:Á�3<Ãa·4;�2r¹<7:¼4ÀÂ3R=
·4;�2rÀK;�·BÑ n qa;6;�·r¼4ÀÂÏ�7h¼4ÀÂ3<=»2r;�·4¸aÁK¼r·D�SÃYÁÂ3Yp4Ðts�ÀÂ·4;\¾*7:2V7hÏ6;�¼r;�2�;�·r¼4ÀÂÏ�7h¼4;�·�	�7:2r;\¾Y24;�·4;�=t¼4;.u ÀÂ=ï¼H7:ÃYÁÂ;»Ù<Ñ n qY;
¾¿7:2H7:Ï6;�¼4;�2�;�·4¼4ÀÂÏ�7:¼4;�·jutÀ²Hb;�2×7�ÁÂ3R¼�Ã¿;�¼Ds�;�;�=�ÃYÁÂ3YprÐ�·.Ñ�_{ÀK9R¸Y24; > ·4qa3:s�·�¼Ds�3$24;�9RÀK3R=Y·�3hÎjÙ��A���A�|·O£R¸¿7h24;=¿7:¸Y¼rÀ�p�7:ÁYÏ|ÀÂÁK;�·�7:24;.7Y½R·4ÀÂÏ\¸YÁ�7:¼r;Bu�7<p�pH3R2VutÀÂ=Y9�¼r3�¼4qY;,¼Ds,3%;�·4¼4ÀÂÏ�7:¼4;.u�Ï|3vuv;�ÁÂ·�Î¨2r3<Ï¢¼4qa;�ÃYÁÂ3vprÐt·�µ%oYoN� ° ;�·4¼
3:Î�ot¾YÀÂ¼4·rÃ¿;�249<;�=�½Y·r3<¸Y¼rq�	£7h=¿u ­8² � ­ 3<Á�7A	�Ñ
¶ · Í�åFÌ8Ë6åzåFÍ�ÉÔÆ

n qY;�Ï63Yut;�Á*¾¿7:2H7:Ï|;�¼4;�2r·:� ) t B tO�C	@s�;�2r;�;�·4¼rÀKÏ�7:¼r;Bu\Ãtº\=t¸YÏ6;�24À�p�7:Á*Ï6ÀÂ=YÀÂÏ\ÀÂáB7h¼4ÀÂ3:=j3hÎ��Z°�	�½t·4;�¾¿7:2H7:¼4;�ÁKºÔÎ¨3<2;B7<prq�3:Î�¼rqY;\Ù > ÃYÁÂ3vprÐt·BÑ n qY;�¾¿7h2V7:Ï|;�¼4;�2�;�·r¼4ÀÂÏ�7h¼4;�·,7:24;�¾Y2r;�·4;�=�¼r;Bu�ÀÂ=6¼H7:ÃYÁÂ;�Ù<½t7:=¿u×Î¨243RÏ±¼rqYÀÂ·�¼V7hÃYÁÂ;�s�;
3<ÃY·r;�24¹R;j¼rq¿7:¼�¼rqY;�¾¿7h2V7:Ï|;�¼4;�2£;�·r¼4ÀÂÏ�7h¼4;�·£utÀ²H�;�2%7�ÁÂ3R¼BÑk_{ÀÂ9<¸a24;\Ù�·rqY3:s�·�¼4q¿7h¼£¼rqY; � ßSÎ¨¸Y=¿p}¼4ÀÂ3<=Y·�7:2r;%s,;�ÁÂÁ
Õ¿¼4¼r;BuÓ¼43�¼4qa;j;�Ï|¾YÀÂ24À�p�7hÁ�;�·r¼4ÀÂÏ�7h¼4;�·.½�7:=¿u$ÀÂ¼%7hÁK·r3�ÀKÁÂÁÂ¸Y·r¼42V7h¼4;�·�¼rqY;×uvÀKÁÂ;�Ï|Ï�7�s�qa;�=�ut;BpHÀ�utÀÂ=Y9�¼rqY;×7RpH¼4¸*7:Á
s�ÀK=*ut3:s�·rÀKá�;:«#TBÑ?ED=�¼4qY;�¸a¾Y¾¿;�2�¼H7:ÀÂÁt3:Î�¼4qY;�ÁÂ;HÎ¨¼{Õ¿9R¸Y24;�¼rqY;�2r;£ÀÂ·�78·4¸YÃa·4¼V7h=t¼4À�7:ÁYÀÂ=¿p}24;B7h·4;£ÀÂ=�¼4qY;�;�Ï6¾YÀÂ24À�p�7hÁ
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KO-estimated model, simulated
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