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ËZÑ�Ç�ÏJÌ�Ê%ÈBÉ]ÏZÞ�Ê%È®Ñ�Ç¥¤ M �qM9=�¡¦?C} ;�~�§ ��M(=�¡¦?C}¨KNM�}©K�ª�«�S(�(�qM�=4¡¦?C} ;9�	� HUÈ®Ò«È�ÕÝÔ5Ì]Õ®ÖZÞ
ÚGÏ�B�Ð�Ï£��M�O�=QP�?L} ; ÞÛÈo×%Ñ�Ç�Ï�Î�Ì�Ë�Ó@Ï�É�ÉºÈBÉ%È®Ð:É]ÑVÔ5Ñ�ÏeRµÔ5ÑwÑ]È®Ò<Ï¬P/� ; ÔUÐ�Ú�È®Ð§É ÑVÔUÑ�ÏeS�ÔUÑ
Ñ]È®Ò<Ï�PVÞ�ÔUÐ�Ú�� M�O =QP�?­}®¡�ËcÑ�Ç�ÏJÌ�Ê%ÈBÉ]Ï!ÔUÐ�Ú¨ÕBÔZÉ]Ñ]Õ®ÖµÚGÏ�B�Ð�Ï¬� O =QP�?x} ; Þ5È�×�È®Ð�É]ÑVÔUÑ�Ï�S�ÔUÑ
Ñ]È®Ò<ÏeP@Þ&�qO�=QP�?¯}°¡«ËcÑ�Ç�ÏJÌ�Ê%ÈBÉ]ÏZäU�È®ÙZÏJÐ�ÑkÇ�Ï3Ú�ÔUÑVÔ«ÔUÐ�Ú´Î�ÔUÌVÔUÒ�ÏJÑ�Ì]ÈBÓº×fËcÌ�ÒµÉ�×fËcÌ3KNM9=QP�? ~ KNM�O�=QP�?[ÑkÇ�Ï�ÕoÈ®ÍZÏ@Õ�È®Ç�ËGËÛÚuÈBÉ

±¬²³M�´qµ K�¶�·(¸º¹�»M ¼ ±�½³¾ ´�µ ²
³M�´�µ ²³O�´�µ K*M�O�=QP�?Q¶ ·4¿ ¸ ¾ » ¼ ~ = � ?

Ê�Ç�ÏJÌ�ÏQÑ�Ç�ÏTÀ�M ~ À�M�O¸Ì�Ï@×fÏJÌ¡Ñ�Ë³Ëcß�É]ÏJÌ�ÙZÏ�Ú:Ú�Ô5ÑVÔ�ÙUÔ�Õ®â�Ï�É:=YÔZÉ¸ËZÎ�Î�ËSÉ Ï�Ú:Ñ�ËuÏJÒ<ÎGÕ®ËUÖZÈ®Ð�ã
Ñ�Ç�Ï�Ð�ËZÑVÔUÑ È°ËcÐ]�qM ~ �qM�O�×fËZÌºÑ�Ç�Ï!Ó@ËZÌ�Ì�Ï�É Î�ËZÐ�ÚcÈ®Ð�ãQÌVÔUÐ�ÚGËZÒÁGcâ�ÔUÐGÑ]È®Ñ]È®Ï�É�?Vä� Ð'Ñ�Ç�ÏµÓJÔcÉ]ÏµÑkÇ�ÔUÑ � } � Ñ�ÇGÈ®Ð�ãSÉ«É�È®Ò<ÎGÕ�Èo×8ÖZäIÂ#È®Ñ�Ç­Ã6µ1=QP�?e}ÄK*µ�µ(=QP�? ~ K*µ�Å�=QP�?e}; �¥Ã6µ(=QP�? ~ Ã,Å�=�P�?/}aK*Å�Å(=QP�? ~ K*Å�µ�=QP�?/} ; �>Ã6Å1=QP�?[ÑkÇ�Ï�Õ�È®ÍZÏ@Õ�È°Ç�ËGË�ÚuÈBÉ

K ¶�Æ�¸J¹�»µ K ¶�Ç1¸º¹�»Å È ½¾ ´�µ ��Ã,µ�=QP�? ¶�Æ�Æ�¸ ¾ » ± ; �¥Ã,µ(=QP�? ¼ ¶"Æ�Ç�¸ ¾ » Ã6Å(=�P�? ¶4Ç�Ç�¸ ¾ » ± ; �mÃ,Å(=QP�? ¼ ¶4ÇQÆ�¸ ¾ »��	� =�Z¦?
� Ð#ÔuÙHÔUÌ È°ÏJÑ]Ö'ËU×wÓJÔZÉ]Ï�ÉJÞ�ÏJã�ä
� ÕÝÔ5Ì�ãZÏZÞyÑ�Ç�Ï:B�Ì@É]Ñ«ÑYÊ%ËuÑ�ÏJÌ�ÒµÉJÞ"ÒµÔ�Ö:ßMÏ�Ð�ÏJãUÕ®Ï�Ó@Ñ�Ï�Ú0ä
Æ%ÇGÈBÉ�Ê%È�Õ�Õyß�Ï3ÚGËcÐ�Ï�È°ÐuÑ�Ç�Ï!Ê%ËZÌkÍ<Î�Ì�Ï�É]ÏJÐGÑ�Ï�Ú0ä[Æ%Ç�Ï¡Ï�É]Ñ]È®ÒµÔUÑ È°ËcÐ³Ó@Ì]È®Ñ�ÏJÌ]È®ËZÐ³ßMÏ�Ó@ËZÒ<Ï�É

È ½¾ ´qµ ��Ã6µ1=QP�?Q¶�Æ�Æ�¸ ¾ » ± ; � Ã6µ1=QP�? ¼ ¶"Æ�¸ ¾�É µ » É ¶�Æ�Æ�¸ ¾ »�Ã,Å(=QP�?Q¶4Ç�Ç�¸ ¾ » ± ; � Ã6Å�=QP�? ¼ ¶4Ç�¸ ¾ÊÉ µ » É ¶4Ç�Ç�¸ ¾ » �	� =Q\&?Â Ç�ÏJÐ³Ó@ËcÐ�É�ÈBÚGÏJÌVÔUÑ]È®ËZÐuß�Ï@Õ®ËUÊæÑ�â�Ì�Ð�É%ÑkË3Ï�É Ñ]È®ÒµÔUÑ]È®ËZÐ>ÞGÈ®Ñ%ÈBÉ%â�É Ï@×fâGÕ�ÑkË3Ð�ËcÑ�Ï�Ñ�Ç�ÔUÑ%Ñ�ÇGÈBÉ
Ç�ÔZÉ>ÑkÇ�Ï[×8ËZÌ�Ò»ËU×aÔºÕ�È°ÍcÏ@ÕoÈ®Ç�ËGËÛÚ�ß�ÔZÉ]Ï�Ú¸ËZÐ¡È®Ð�ÚGÏJÎ�ÏJÐ�ÚGÏJÐGÑÌË/ÏJÌ�Ð�ËcâGÕoÕ�ÈBÉyÊ È°ÑkÇÍÀ µ =QP�? ~ À Å =QP�?
ÑVÔUÍcÈ°Ð�ã�ËcÐ³Ñ�Ç�Ï«ÙHÔHÕ°â�Ï�É¬¡<ËcÌ ; ÚGÏJÎ�ÏJÐ�ÚcÈ®Ð�ã¶ËZÐ³ÊºÇ�ÏJÑ�Ç�ÏJÌ�Ñ�Ç�Ï«Î�Ì�Ë�Ó@Ï�É�ÉºÈBÉºÈ°Ð:É]Ñ@ÔUÑ�Ï ;
ËZÌwÉ]ÑVÔ5Ñ�Ï � Ô5Ñ�Ñ]È®Ò<ÏeP@ä � Ð:Ó@ËZÐ�É]Ï�Gcâ�ÏJÐ�Ó@Ï3ÑkÇ�Ï�Õ®ËZã<ËU×[ÑkÇ�Ï!Ó@Ì]È®Ñ�ÏJÌ]È®ËZÐuÈBÉ�Ñ�Ç�Ï«É]â�Ò ËU×�Ô
Ñ�ÏJÌ�Ò�È®ÐTÃ6µ1=QP�?�ÔUÐ�Ú¡ËZÐ�Ï%È®ÐTÃ6Å1=QP�?>Ï�ÔZÓ�Ç<Ó@ËZÌkÌ�Ï�É]Î�ËcÐ�ÚcÈ°Ð�ã¡Ñ�Ë!ÔºßGÈ°Ð�ËcÒ«ÈBÔ�Õ¯ÚcÈBÉ]Ñ�Ì È°ß�â�Ñ È°ËcÐ>äHZÑVÔUÐ�Ú�ÔUÌVÚ É ÑVÔUÑ]ÈBÉ]Ñ]ÈBÓJÔ�Õ�Î�ÔZÓ�ÍUÔUãZÏ�ÉJÞ%Ô�Õ�Õ®ËUÊ%È®Ð�ã ãZÏJÐ�ÏJÌVÔ�Õ�È�WJÏ�Ú ÕoÈ®Ð�Ï�ÔUÌQÒ<Ë�ÚGÏ@ÕCB�Ñ�Ñ]È®Ð�ã'ËU×ËyÈ®Ð�ËZÒ¨ÈÝÔHÕÝÉ�Þ0ÒµÔ�Ö<Ð�ËUÊæß�Ï¡ÏJÒ<ÎGÕ®ËHÖcÏ�ÚQÑ�ËµÓ@ËZÒ<Î�â�ÑkÏ�Ï�É]Ñ]È®ÒµÔUÑ�Ï�É ËU×¢ÑkÇ�Ï � �ªÉ%ËU×L= ; ?@ä

å ÙHÔ5Ì]È®ÏJÑYÖ�Ë5×�Î�Ì�ËZÎ�ÏJÌkÑ]È®Ï�É"ËU×ÛÒQÔ�àSÈ®Ò«â�Ò»ÕoÈ®ÍZÏ@Õ�È®Ç�ËGËÛÚ�Ï�É]Ñ]È®ÒµÔUÑkÏ�É>Ç�Ô�ÙZÏ/ß�ÏJÏJÐ<ÚGÏJÙZÏ@Õ®Ü
ËZÎ�Ï�Úu×8ËZÌ�Ø¶ÔUÌ�ÍZËUÙ³ÓkÇ�Ô�È®Ð�É�È®Ð:Ñ�Ç�Ï¡ÕBÔUÌ�ãZÏ<É�Ô5Ò<ÎGÕ®ÏµÓJÔZÉ]ÏZä�Î�ËZÌ�Ï@à�ÔUÒ<ÎGÕ®ÏZÞNË�È�Õ�ÕoÈ®Ð�ãSÉYÕ°Ï�Ö= ;�Ï�Ð&; ?¸ÚGÏJÙcÏ@Õ°ËcÎ�Ï�Ú Ó@ËZÐ�É�ÈBÉ]Ñ�ÏJÐ�Ó@Ö ÔUÐ�Ú ÔZÉ]ÖGÒ<Î�Ñ�ËcÑ]ÈBÓQÐ�ËZÌ�ÒµÔ�Õ�È®Ñ]Ö Ì�Ï�É]âGÕ®ÑVÉ¨×fËcÌµÔ:É]ÑVÔ5Ü
Ñ]È®ËZÐ�ÔUÌ�ÖIB�ÐGÈ®Ñ�Ï³ÚcÈ®Ò<ÏJÐ�É�È®ËZÐ�Ô�Õ�Î�ÔUÌ@ÔUÒ<ÏJÑ�ÏJÌ«ØPÔ5Ì�ÍZËUÙPÓkÇ�Ô�È®Ð>äÑÎ¹ËZâ�Ñ�WµÔ5Ð�Ú>HZÌ]È®ÙHÔZÉ ÑVÔ�ÙHÔ
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= ;�Ï¦Ò�Ï ?¢ÔUÐ�ÚIÓ�ãSÔ5ÑVÔ�= ;�Ï�Ô ¡0?¢ÚGÏJÌ]È®ÙZÏ�Ú´Ñ�Ç�Ï�ÕBÔUÌ�ãZÏ!É�Ô5Ò<ÎGÕ®Ï!ÚcÈÝÉ Ñ�Ì]È®ß�â�Ñ]È®ËZÐ¶ËU×�Ñ�Ç�Ï�ÒQÔ�àSÈ®Ü
Ò3â�Ò Õ�È®ÍZÏ@Õ�È®Ç�ËSË�ÚuÏ�É]Ñ]È®ÒµÔUÑ�ÏºÈ®Ð�Ñ�Ç�Ï!É]ÑVÔ5Ñ]È®ËZÐ�ÔUÌ�Ö«ÏJÌ�ãZË�ÚcÈBÓ�ÓJÔZÉ]ÏZäxË�ÈBÉ]Ç�ËZÎ�ÏJÑ�Ô�Õ*= ;�Ï¦Ò�Õ ?
É]â�ãZãZÏ�É]ÑkÏ�ÚPÉ ËZÒ<Ï«Ò<ÏJÑ�Ç�Ë�Ú�Éº×fËcÌ£ÔZÉkÉ]Ï�É�É�È®Ð�ã�ÏJÒ<ÎGÈ®Ì]ÈBÓJÔ�Õ�Õ®ÖmÊºÇ�ÏJÑ�Ç�ÏJÌ!ÔµØ¶ÔUÌkÍZËUÙ³Ó�Ç�Ô�È®Ð
ÈÝÉ�É ÑVÔUÑ]È®ËZÐ�ÔUÌkÖZäCÎ�ÔUÇ�Ì�Ò�Ï@È°Ì!Ô5Ð�Ú�Ö�ÔUâG×8ÒµÔUÐ�ÐV= ;�Ï�Ô¦Ò ?VÞ6Ö�ÔUâG×8ÒµÔUÐ�ÐV= ;�Ï�Ô¦Ò ?yÈ®Ð�ÚcÈÝÓJÔ5Ñ�Ï�Ú
Ç�ËHÊ Ð�ËZÐ�É ÑVÔUÑ]È®ËZÐ�ÔUÌkÖµØ¶ÔUÌ�ÍZËUÙ<Ó�Ç�ÔHÈ°ÐuÒ<Ë�ÚGÏ@ÕÝÉ Ò«È®ãZÇSÑºß�Ï�È®Ð�ÓkÕ®â�ÚGÏ�Ú¶Ê%È®Ñ�ÇGÈ®Ð�Ñ�Ç�Ï�ãZÏJÐ�Ü
ÏJÌVÔ�Õ�È�WJÏ�Ú¶Õ�È®Ð�Ï�ÔUÌ«Ò<Ë�ÚGÏ@ÕoÕ�È®Ð�ã:Ò<ÏJÑkÇ�ËÛÚGËUÕ®ËZãcÖZä ��ÏJÑVÔ�È�ÕBÉ�ËU×%Ñ�ÇGÈBÉ!ÔUÌ�Ï«Î�Ì�ËUÙcÈBÚGÏ�Ú¶ß�Ï@Õ®ËUÊ!ä| ËSÏ«ÔUÐ�ÚIHZÑ�ÏJÌ�ÐV= ;�Ï�Ôs� ?yÎ�Ì�Ï�É]ÏJÐGÑ�Ï�Ú�ÏJÒ<ÎGÈ®Ì]ÈBÓJÔ�Õ[ÔUÐ�Ô�Õ®Ö�É]Ï�É È°ÐGÙZËUÕ®ÙcÈ®Ð�ã�Ð�ËZÐ�É]ÑVÔUÑ È°ËcÐ�ÔUÌ�Ö
ØPÔ5Ì�ÍZËUÙ ÓkÇ�Ô�È®Ð#Ò�ËÛÚGÏ@ÕBÉJä�Ø¶Ó | âGÕ�ÕBÔUãZÇæÔUÐ�Ú¯×ºÏ@ÕBÚGÏJÌ¥= ;(Ï�Ô�Ï ?VÞÌHZÏ�Ó@Ñ]È®ËZÐ Ô äØ\�ä)Z¹Þ�ÚcÈBÉ]Ü
Ó@â�É�É]Ï�Ú�ÑkÇ�Ï | ËSÏ«ÔUÐ�ÚIHZÑ�ÏJÌ�Ð�Ê%ËZÌkÍaä| ËZÐ�ÉYÈÝÚGÏJÌ@ÔUÑ]È®ËZÐ!Ð�ËUÊ¶Ñ�â�Ì�Ð�É¯Ñ�ËwÉ]ËZÒ�ÏyÊ Ô�ÙZÏ@Õ®ÏJÑ>Ò�ÏJÑ�Ç�ËÛÚGË5Õ°ËcãZÖwß�ÔcÉ�ÈBÓyÑ�Ë%Ñ�Ç�Ï/Ò<ËÛÚGÏ@Õ
ß�Ï@È®Ð�ã³É]Ñ�â�ÚcÈ®Ï�Ú0ä

fNg�f ÙÁn¦uNk,ÚQk&Û�{
ÂmÔ�ÙZÏ@Õ®ÏJÑVÉ�ÔUÌ�Ï�Ó@ËZÐGÑ�ÏJÒ<ÎMËZÌVÔUÌ�Ö�Ñ�ËSË5ÕÝÉ�Þ�Ô�Õ®Ñ�ÏJÌ�Ð�ÔUÑ È°ÙcÏ�Ñ�Ë«Ï@àSÈBÉ]Ñ]È®Ð�ãQß�ÔZÉ�ÈBÉ�É]Ö�É]Ñ�ÏJÒQÉ�É â�Ó�Ç
ÔZÉ�É�È®Ð�Ï�É�ÔUÐ�Ú�Ó@ËSÉ�È®Ð�Ï�ÉJÞ,ÂmÔ�ÕBÉ]Ç´×fâ�Ð�Ó@Ñ]È®ËZÐ�É�Þ�ÏJÑVÓUä

Æ%Ç�Ïuß�ÔZÉ�ÈBÓQ×bÔZÓ@Ñ�ÔUß�ËZâ�Ñ�Ê Ô�ÙZÏ@Õ®ÏJÑVÉ3ÈÝÉQÑkÇ�ÔUÑ<Ñ�Ç�ÏJÖ#ÔUÌkÏ¥ÜºÝ(Þ�ßsÜºà�á�â�ã È®Ð Ñ]È®Ò<Ï¥=YÔ5Ð�Ú
É]Î�ÔZÓ@Ï�?VÞ0Ó@ËZÐGÑ�ÌVÔUÌ�ÖQÑ�ËQÊ�Ç�ÔUÑ�Ç�ÔUÎ�Î�ÏJÐ�É�Ê È°ÑkÇ³Ñ�Ç�Ï«Ñ�Ì]È®ãZËcÐ�ËZÒ<ÏJÑ�Ì]ÈBÓ£×fâ�Ð�Ó@Ñ]È®ËZÐ�É�â�É Ï�Ú�È®ÐÎ�ËZâ�Ì]È®ÏJÌ%ÔUÐ�Ô�Õ®ÖÛÉYÈÝÉ�ä[Æ%ÇGÈBÉyßMÏJÇ�Ô�ÙcÈ®ËZÌ%ÒµÔUÍZÏ�É"Ê�Ô�ÙZÏ@Õ®ÏJÑVÉ�ÈBÚGÏ�Ô�ÕM×fËZÌyÑkÇ�ÏwÔUÐ�Ô�Õ®Ö�É�ÈBÉ[Ë5×aÐ�ËZÐ�Ü
É]ÑVÔUÑ]È®ËZÐ�Ô5Ì�Ö£ÉYÈ°ãcÐ�Ô�ÕBÉJÞZÎ�ÔUÌkÑ]ÈBÓ@âGÕÝÔ5Ì]Õ®Ö!Ñ�Ç�ËSÉ Ï[Ê%È®Ñ�Ç«Ñ�ÌVÔ5Ð�É�È®ÏJÐSÑVÉ�ËZÌyÉ�È®Ð�ãZâGÕBÔUÌ]È®Ñ]È®Ï�ÉJäxÎ¹ËZâ�Ì]È®ÏJÌ
ß�ÔZÉ]Ï�ÉyÔUÌ�Ï�Õ®ËÛÓJÔ�Õ�È�WJÏ�Ú¨È°Ð¨×fÌ�Ï�Gcâ�ÏJÐ�Ó@Ö!ß�â�ÑyÐ�ËcÑ"È°Ð«Ñ]È®Ò<Ï�äGÉ]ÒµÔ�Õ�Õ�Ó�Ç�Ô5Ð�ãZÏ�É�È®ÐµÉ]ËZÒ<Ï/ËU×�Ñ�Ç�Ï
ËZß�É]ÏJÌ�ÙUÔUÑ]È®ËZÐ�É"ÒµÔ�Ö�È®Ð�ÚGâ�Ó@ÏwÉ]â�ß�É]Ñ@ÔUÐSÑ ÈÝÔHÕaÓ�Ç�ÔUÐ�ãcÏ�É0È®ÐµÔ�Õ®Ò<ËGÉ]Ñ¢ÔHÕoÕ�Ñ�Ç�Ï�Ó@ËZÒ<ÎMËZÐ�ÏJÐGÑVÉ"ËU×
ÔTÎ¹ËZâ�Ì]È®ÏJÌ�Ï@à�Î�ÔUÐ�É�È®ËZÐ>Þ>Ô¡×bÔZÓ@Ñ�Ñ�Ç�Ô5ÑwÚGËSÏ�ÉºÐ�ËZÑ�Ç�ËUÕBÚQ×8ËZÌ�ß�ÔZÉYÈÝÓ¡Ê�Ô�ÙZÏ@Õ®ÏJÑ�Ï@à�Î�ÔUÐ�É�È®ËZÐ�É
ÔUÐ�Ú³ÓJÔUÐ�ßMÏ3Ô«ÌkÏ�Ô�Õ�ÚcÈÝÉkÔZÚGÙHÔUÐGÑVÔUãcÏZä��ÏJÎ�ÏJÐ�ÚcÈ®Ð�ã ËZÐæÑkÇ�ÏmÉ�È®Ñ�â�ÔUÑ]È®ËZÐ»Ñ�Ç�Ïu×fâ�Ð�Ó@Ñ]È®ËZÐ�ÉuËU×<Ô Ê�Ô�ÙZÏ@Õ®ÏJÑ�ß�ÔZÉ�ÈBÉ�ÒQÔ�Ö�ß�Ï
ËZÌ�Ñ�Ç�ËZãcËZÐ�Ô�Õ�ËZÌ%Ð�ËZÑ�ä � Ð�ÚGÏJÙZÏ@Õ®ËZÎGÈ®Ð�ãQËZÌ�Ñ�Ç�ËcÐ�ËZÌ�ÒµÔ�Õ�ß�ÔcÉ]Ï�É�È°Ñ/ÈBÉ%Ó@ËZÐGÙZÏJÐGÈ®ÏJÐSÑ%Ñ�Ë<É]ÑVÔ5Ì�Ñ
Ê%È®Ñ�ÇPÔ�å�ß�æ�ç	â(è�é/ß�ê�â(ÜJâ�æ%ËZÌ�ë�Þ�ß�ÜJà�ì	í¨×fâ�Ð�Ó@Ñ È°ËcÐÑî"Þ�É]â�ÓkÇ�Ñ�Ç�ÔUÑ

îï=QP�?/}að � � ñ � îï= � P*�¥ò,? = Õ ?
×fËZÌ�É]ËcÒ<Ï£Ó@ËGÏ�A�ÓkÈ®ÏJÐGÑVÉJÞ6ó � Þ�ÔUÐ�ÚQÐ�ËZÌkÒµÔ�Õ�È�WJÏ�ÚQÙZÈBÔ ô�îï=QP�?�õ�P�} ; ä"å©ö�Ý�æ�ç¦â�èeé/ßsê�â�ÜJâ(æ
� ÈBÉ%ÑkÇ�ÏJÐ³ËZß�ÑVÔHÈ°Ð�Ï�Ú´Ñ�Ç�Ì�ËZâ�ãcÇ

� =QP�?N}�ð � � ÷ � îï= � PN�>ò,? ~ = Ð ?
Ê�Ç�ÏJÌ�Ï

÷ � }ø=�� ; ? � ñ µ É � = Ò ?
Æ%Ç�Ï³Ï�Gcâ�ÔUÑ]È®ËZÐ�Éù= Õ ?!ÔUÐ�Úú= Ð ?3ÔUÌkÏ³ÓJÔ�Õ�Õ°Ï�Úûã�à�ÜJß�æ�à�Ý�ì�â�ü(ý	ß�æ�à�Ý�ì�ëSä#Æ%Ç�Ï¶Ó@ËSÏ�A�ÓkÈ®ÏJÐGÑVÉñ � ~ ÷ � ÔUÌ�Ï Õ®ËUÊ�Ü8Î�ÔZÉ�ÉuÔUÐ�Ú ÇGÈ®ãZÇ�Ü8Î�ÔZÉ�ÉÑB�Õ°ÑkÏJÌVÉJÞ�Ì�Ï�É Î�Ï�Ó@Ñ]È®ÙZÏ@Õ®Ö�ÔUÐ�Ú Ô5Î�Î�Ï�ÔUÌ´È°Ð�Ñ�Ç�Ï

\



É]ËZÜbÓJÔ�Õ�Õ®Ï�Ú­GZâ�ÔcÚGÌVÔUÑ�â�Ì�ÏQÒ«È®Ì�Ì�ËcÌ�B�Õ®Ñ�ÏJÌVÉ¡â�É]Ï�Ú§È®Ð'× ÔZÉ Ñ3Ô�Õ®ãZËZÌ È°ÑkÇ�ÒµÉ�Ñ�Ë:Ó@ËZÒ�Î�â�Ñ�Ï<Ñ�Ç�Ï
Ê Ô�ÙZÏ@Õ®ÏJÑ�ÑkÌVÔUÐ�É�×8ËZÌ�Ò³äÓ%×8Ñ�ÏJÐ î�=�P�?�ÔUÐ�Ú«ÑkÇ�ÏÌó � ÔUÌkÏ É â�Ó�Ç«Ñ�Ç�ÔUÑyÑkÇ�Ï�É]Ï/×fâ�Ð�Ó@Ñ]È®ËZÐ�É�ãZÏJÐ�ÏJÌVÔUÑkÏ Ô5Ð3ËcÌ�Ñ�Ç�ËZÐ�ËZÌkÜ
ÒµÔ�Õ�É]Ö�É]Ñ�ÏJÒ ×fËZÌeþ�Å(=�ÿ�?Vä � Ñ«ÓJÔUÐ:ß�ÏQÚGÏJÐ�ËZÑ�Ï�Ú ��î � � � � =QP�? ��� � � � � � =QP�? � � � � � � � Þ>Ê%È®Ñ�Çî � � � =QP�? } �

� � Å îï= � � P¢��ò,?!ÔUÐ�Ú �
�
� � =�P�? } �

� � Å � = � � PL�¯ò,?�×fËcÌ��	�
� ¹ Ê%È®Ñ�Ç� ¹ Ñ�Ç�Ï<É]Ë�ÓJÔHÕoÕ®Ï�Ú'Ó@ËSÔUÌVÉ Ï�É]ÑwÉ�ÓJÔ�Õ®ÏZä�HZËcÒ<Ï¡×fâ�Ì�ÑkÇ�ÏJÌwÎ�Ì�ËcÎ�ÏJÌ�Ñ]È®Ï�É¸ÒµÔ�Ö�Ç�ËUÕBÚ�×8ËZÌ�Ñ�Ç�Ï�É]Ï
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Æ%Ç�Ï<×8â�Ð�Ó@Ñ]È®ËZÐ'ãUÕ®Ò]=�?!ÓJÔUÐ:Ç�Ô5Ð�ÚcÕ°Ï�ÑkÇGÈÝÉ¡Ñ]ÖGÎ�ÏQËU×wÉ�È®Ñ�â�ÔUÑ]È®ËZÐ'ßSÖ Ç�Ô�ÙcÈ®Ð�ã¥¡QÈ®ÐmßMËZÑ�Ç
Ó@ËUÕ®â�Ò<Ð�É«È®Ð Ñ�Ç�Ï�ÌkËHÊ Ó@ËZÌkÌ�Ï�É]Î�ËcÐ�ÚcÈ°Ð�ã'Ñ�Ë¶Ñ]È®Ò<Ï]P@ämå Î�Ì�ËZßGÕ®ÏJÒ(ÔUÌ]ÈBÉ]Ï�É«ÊºÇ�ÏJÐ Ñ�ËSË
ÒµÔUÐGÖ�É]â�ÓkÇ�Ð�ÏJãUÕ�È®ãZÏ�ÔUßGÕ®Ï«Ì�ËUÊwÉ/ËÛÓ@â�ÌkÌ�ä � ×�ÞG×8ËZÌ%Ï@à¹Ô5Ò<ÎGÕ®Ï!ËZÐ�Ï�ÈBÉºâ�É�È®Ð�ãµÑ�Ç�Ï�×8â�Ð�Ó@Ñ]È®ËZÐ
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�
� =QP�?/}  ;�~ P ¹ �­P%�­P µ� ;�~ P4µb�­P%�­P�Å

ÔUÐ�Ú�Ñ�Ç�Ï³Ì�ËUÊwÉ�Ó@ËZÌ�Ì�Ï�É]ÎMËZÐ�ÚcÈ®Ð�ã Ñ�Ë'Ï@È°ÑkÇ�ÏJÌ�Ñ]È®Ò<Ï�É P ¹ Ñ�Ç�Ì�ËZâ�ãZÇ­P4µZÞ%ËZÌ:P�µ´Ñ�Ç�Ì�ËZâ�ãcÇP�Å«ÔUÌ�Ï¡Ð�ÏJãUÕ�È°ãcÏ�ÔUßGÕ®ÏZÞ�ÑkÇ�ÏJÐPÑkÇ�Ï3Ó@ËZÌ�ÌkÏ�É]Î�ËZÐ�ÚcÈ®Ð�ã¶Ó@ËSÏ�A�ÓkÈ®ÏJÐGÑ � µ � � ÈBÉ�Ð�ËZÑ�Ï�É]Ñ]È®ÒµÔUßGÕ®ÏZäHZÎGÕ°â�É¨Ì�Ï�É]ËUÕ®ÙZÏ�É¡Ñ�ÇGÈBÉ<ÓkÈ®ÌVÓ@â�ÒµÉ ÑVÔUÐ�Ó@Ï�ßGÖmÔZÉ�É�È®ãZÐGÈ®Ð�ã¥×ºå Ñ�Ë¶Ñ�Ç�ÏQÏ�É]Ñ]È®ÒµÔUÑ�ÏQËU× � µ � � äÆ%ÇGÈBÉ�Î�Ì�Ï�É]ÏJÐGÑVÉ¡ÔQÎ�Ì�ËZßGÕ®ÏJÒ ÔUÑ�ÑkÇ�ÏµÉ]Ç�Ì]È®Ð�ÍHÔ5ãZÏ�É Ñ�ÏJÎ>ä � Ð:ÑkÇ�Ï<Ï@à¹Ô5Ò<ÎGÕ®Ï�É�Î�Ì�Ï�É]ÏJÐGÑ�Ï�Ú
Ñ�Ë¶Ì�Ï�É]ËUÕ®ÙZÏ�Ñ�ÇGÈBÉ«Î�ÌkËZßGÕ®ÏJÒ Ê�Ô�ÙcÏ@Õ°ÏJÑ«Ñ�ÏJÌkÒµÉ«Ó@ËZÌ�Ì�Ï�É]ÎMËZÐ�ÚcÈ®Ð�ãmÑkË ×ºå Ï�É]Ñ È°ÒQÔUÑ�Ï�É<ÔUÌkÏ
Ì�ÏJÒ<ËUÙZÏ�Ú�×8Ì�ËZÒ Ñ�Ç�Ï!ÌkÏJãZÌ�Ï�É�É�È®ËZÐ�ÒQÔUÑ�Ì]È�à³ÔUÐ�ÚQÑ�Ç�Ï�ãUÕ®Ò]=�?�B�Ñ�Ì�Ï@È®ÐGÈ®Ñ]ÈBÔUÑ�Ï�Ú0ä

} ~��2�c� `%¿q`��b�y¿��
| ËZÐ�É�ÈBÚGÏJÌVÔUÑ È°ËcÐ<Ð�ËUÊmÑ�â�ÌkÐ�É"Ñ�Ë£Ô5Î�ÎGÕ°ÖcÈ®Ð�ã«Ñ�Ç�Ï�ÔUß�ËUÙZÏ/Ò<ËÛÚGÏ@Õ�Õ�È®Ð�ã<Î�Ì�Ë�Ó@Ï�ÚGâ�Ì�Ï%Ñ�Ë!É]ËZÒ�Ï
ËZß�É]ÏJÌ�ÙUÔUÑ]È®ËZÐ�Ô�Õ¢Ú�Ô5ÑVÔ<É]ÏJÑVÉ/ËU×"È®ÐSÑkÏJÌ�Ï�É]Ñ�ä
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f/gQh iTj�kml��x{�yq�_�¥n,Û�n
ØPÔ5Ì�ÍZËUÙwÎ�ÌkËÛÓ@Ï�É�É Ï�ÉyÇ�Ô�ÙZÏ[ßMÏJÏJÐ<â�É]Ï�Ú¸È®Ð�B�Ð�ÚcÈ®Ð�ã3É]ÑkÌ�â�Ó@Ñ�â�Ì�Ï/È®Ð<Ò«â�É�ÈBÓUÞZÉ]ÏJÏ/×fËcÌyÏ@à¹ÔUÒ�Ü
ÎGÕ°Ïb�"È®Ð�ÍZÏJÌkÑ�ËZÐ]= ;(Ï�Õ�Ð ?VÞ�� È�Õ�Õ°ÏJÌ�ÔUÐ�Ú � ÉkÔZÔZÓJÉ]ËZÐ:= ;(Ï�Õ�Ï ?VÞ�A5ËZÐ�Ï�ÉL= ;(Ï�Ô&; ?Vä�Î¹ËZÌ[Ï@à�ÔUÒ<ÎGÕ®Ï
Ò3â�ÉYÈÝÓ@Ë5Õ°ËcãUÈBÉ]ÑVÉQÇ�Ô�ÙZÏ�Ñ�Ì]È®Ï�Ú Ñ�ËmÒ�ËÛÚGÏ@ÕwÒ�Ï@Õ°Ë�ÚcÈ®Ï�É³ÔZÉ¨ÍSÜ8Ñ�Ç�ËZÌVÚGÏJÌ�Ø¶ÔUÌ�ÍZËUÙmÓkÇ�Ô�È®Ð�ÉJä
Æ%Ç�Ï�É]Ï«Ò<ÏJÑ�Ç�Ë�Ú�É�Ç�Ô�ÙZÏ¡ãZÏJÐ�ÏJÌVÔ�Õ�Õ®Ö�×bÔ�È�Õ®Ï�Ú¶Ñ�Ë�ÓJÔUÎ�Ñ�â�Ì�Ï¡Ñ�Ç�Ï!Ï�ÉkÉ]ÏJÐ�Ó@Ï«ËU×[Ò<Ï@Õ®ËÛÚcÈ®Ï�É£×fËZÌ
ÑYÊ%Ë%Ì�Ï�ÔZÉ ËZÐ�ÉJäNÎ�È®ÌVÉ Ñ]Õ®ÖZÞUÑ�Ç�ÏJÖ�Ò«ÈBÉ�É�Ñ�Ç�Ï[ãUÕ®ËZß�ÔHÕÛÉ]Ñ�Ì�â�Ó@Ñkâ�Ì�ÏyËU×�Ñ�Ç�ÏyÒ«â�É�ÈBÓ%ÔUÐ�Ú�É]Ï�Ó@ËZÐ�ÚcÕ®Ö
ß�Ï�ÓJÔUâ�É]Ï�ÑkÇ�ÏJÖ§ÔcÉ�É]â�Ò<Ï�É]ÑVÔUÑ È°ËcÐ�ÔUÌ]È®Ñ]ÖZÞ�Ô³ÓkÇ�ÔUÌVÔcÓ@Ñ�ÏJÌ]ÈBÉ]Ñ]ÈBÓ�Ñ�Ç�ÔUÑ!Ò�Ï@Õ°Ë�ÚcÈ®Ï�É<ÚGÏ�B�ÐGÈ®Ñ�Ï@Õ®Ö
ÚGË<Ð�ËZÑwÉ]ÏJÏJÒ Ñ�Ë<Î�ËGÉ�É]Ï�É�ÉJä� Ð � Ì]È�W�ÔUÌ�Ì�Ö = ;�Ï�Ï�Ô ?¸Ô É Ñ�ËÛÓkÇ�ÔZÉ]Ñ ÈÝÓuÓ@ËZÒ<ÎMËSÉ�È®Ñ]È®ËZÐ�ÈBÉ�Ó@Ì�Ï�ÔUÑ�Ï�Ú�â�É�È®Ð�ã#Ô Õ ÜbÉ]ÑVÔUÑkÏ
ØPÔ5Ì�ÍZËUÙ³Ò<Ë�ÚGÏ@Õ�=bßGÈ®ã D]â�Ò<Î'â�Î>Þ[É]ÒµÔ�Õ�Õ*DYâ�Ò<Î'â�Î>Þ"Ð�Ë:DYâ�Ò<Î>ÞyÉ]ÒQÔ�Õ�ÕND]â�Ò<Î ÚGËUÊ�Ð>Þ
ßGÈ°ã¬D]â�Ò<Î³ÚGËUÊ�Ð�?yÑ�Ë«ãZÏJÐ�ÏJÌVÔUÑ�Ï�ÑkÇ�Ï�È°ÐGÑ�ÏJÌ�ÙUÔ�ÕBÉ�ßMÏJÑ]Ê�ÏJÏJÐ�Ð�ËcÑ�Ï�É%ËU×�ÑkÇ�Ï�Ò<Ï@Õ®ËÛÚGÖZä/å Õ
ßSÖ Õ Ñ�Ì@ÔUÐ�É�È®Ñ]È®ËZÐ�Î�Ì�ËZß�Ô5ßGÈoÕ�È®Ñ]ÖµÒQÔUÑ�Ì]È�à>ÞSÏ�É Ñ]È®ÒµÔUÑ�Ï�Ú�×8Ì�ËZÒ É�È®Ò<ÎGÕ®Ï!Ò<Ï@Õ®Ë�ÚcÈ°Ï�É�Þ�ÈBÉ/â�É]Ï�Ú0ä� Ñ«Ê�ÔZÉ�Ð�ËZÑ]ÈBÓ@Ï�Ú Ñ�Ç�ÔUÑ�ÞyÔ�Õ®Ñ�Ç�ËZâ�ãcÇ:Ñ�Ç�ÏQÒ<Ï@Õ®ËÛÚGÖmÉ ËZâ�Ð�ÚGÏ�Ú
B�Ð�Ï�×8ËZÌ3É]ÒQÔ�Õ�Õ É]Ñ�ÌkÏJÑVÓ�Ç�Ï�É
ËU×�Ñ]È®Ò<ÏZÞ0È®Ñ�ÕBÔZÓkÍZÏ�Ú'ÚcÈ®Ì�Ï�Ó@Ñ]È®ËZÐ ÔUÐ�Ú:É]ÏJÏJÒ<Ï�Ú Ì�ÏJÎMÏJÑ]È®Ñ]È®ÙZÏZä
�wÉ]Ï�ËU×wÔQÐ�ËZÐ�É]ÑVÔUÑ È°ËcÐ�ÔUÌ�Ö
Ñ�ÌVÔUÐ�É�È®Ñ]È®ËZÐ¶Î�Ì�Ëcß�ÔUßGÈ�ÕoÈ®Ñ]Ö³ÒQÔUÑ�Ì]È�à³ÒµÔ�Ö�`kÈ®Ò<Î�Ì�ËUÙZÏRa�É]â�Ó�Ç:É]ÑkËÛÓkÇ�ÔZÉ]Ñ]ÈBÓ¡Ó@ËZÒ<Î�ËGÉ�È®Ñ]È®ËZÐ�ÉJä� Ð<Ñ�ÇGÈBÉ"Ê%ËZÌ�Í0ÞUÔZÉyÔ�Î�ÌkÏ@ÕoÈ®Ò«È®Ð�ÔUÌkÖµÉ]Ñ�â�ÚGÖZÞZÔ�É�È®Ò<ÎGÕ®Ï � ÜbÉ]ÑVÔUÑ�ÏE=�D]â�Ò<Î>ÞUÐ�ËLDYâ�Ò�Î�?>Ò<ËÛÚGÏ@Õ
Ê%È�ÕoÕ�ß�Ï�ÏJÒ<ÎGÕ®ËUÖZÏ�Ú0ä¶å¨D]â�Ò<Î'ËÛÓ@â�Ì]È®Ð�ãmÔ5Ñ!Ñ]È®Ò<Ï]P�ÈBÉ«Ì�Ï@ÕBÔUÑkÏ�Ú:Ñ�Ë:Ô´Ð�ËZÑ�Ï�É]ÑVÔUÌ�Ñ È°Ð�ã
ÔUÑ!Ñ�Ç�Ô5Ñ�Ñ]È®Ò<ÏZä³Æ%ÇGÈBÉ�ÌkÏJÎ�Ì�Ï�É]ÏJÐGÑVÔUÑ]È®ËZÐ ÈBÉ�Ñ�Ç�ÏJÐ'Ï�GZâGÈ®ÙUÔ�Õ®ÏJÐSÑ<ÑkË³Ñ�Ç�Ï<ÌkÇSÖGÑ�Ç�Ò�Ë5×�Ñ�Ç�Ï
Ò<Ï@Õ®ËÛÚGÖZäIHZÑ�Ì�ÏJÑ@Ó�Ç�Ï�É¸Ê%È®Ñ�Ç:ÒµÔUÐGÖ:Ó@ËZÐ�É]Ï�Ó@â�Ñ]È®ÙZÏQÐ�ËZÑ�Ï�É�ÓJÔ5ÐmÌ�Ï@×8ÏJÌ�Ñ�Ë¶ÔZÉ�ÔUÐ¯à�ì6æ�â(ì&ë�â
Î�ÔUÌ�Ñ�ËU×yÑ�Ç�Ï�Ò<Ï@Õ®Ë�ÚGÖZä

Æ%Ç�Ï�Ï@à¹Ô5Ò<ÎGÕ®Ï�Ñ�Ë«ß�Ï!Ó@ËZÐ�É�ÈBÚGÏJÌ�Ï�Ú�ÈBÉ%ÑkÇ�Ï�B�ÌVÉ]Ñ ;(��Ô Ò<Ï�ÔZÉ]â�Ì�Ï�É/ËU×"Ñ�Ç�ÏwÌkÇSÖGÑ�Ç�Ò ËU×
Ñ�Ç�ÏµÉ]ËZÎ�Ì@ÔUÐ�ËQÕ�È°Ð�ÏQËU×�A�äJH�ä�Ë%ÔZÓkÇ��ªÉ�â�Ð¦B�ÐGÈBÉ]Ç�Ï�Ú ×8â�ãZâ�ÏZÞ���Ý�ì6æ�è4ß��qý¦ì6Þ(æ�ý�ë!�b���u×8Ì�ËZÒ�ºÈ°Ï�Ö�â�Ð�É]Ñ%ÚGÏJÌ¢Î�â�ãcÏZä¢Æ�Ë!ßMÏJãUÈ®Ð>ÞcÈ°Ñ�ÈBÉ[Ð�Ï�Ó@Ï�ÉkÉ�ÔUÌ�Ö«Ñ�Ë�Î�â�Ñ%É]â�Ó�ÇQÚ�ÔUÑVÔºÈ®ÐSÑkË!Ñ�Ç�Ï%×8ËZÌ�Ò
Ó@ËZÐ�É�ÈBÚGÏJÌ�Ï�Ú'È®Ð Ñ�Ç�ÏQÎ�ÔUÎMÏJÌ�ämÆ�Ë¶Ñ�ÇGÈBÉ«ÏJÐ�Ú:ÑkÏJÒ<Î�ËZÌ@Ô�ÕwÉ]â�ßaÚcÈ®ÙcÈÝÉYÈ°ËcÐ�ÉQËU×£ÔuÒ<Ï�ÔZÉ]â�ÌkÏ
ÔUÌ�Ï�É]ÏJÑ!â�Î>ä¶Æ%Ç�Ï�É]ÒµÔ�Õ�Õ®Ï�É]Ñ«Ç�ÔZÉ�ßMÏJÏJÐ#ÓJÔ�Õ�Õ®Ï�Ú#Ô¥æ�ßsæ�ý	ö«ÞxË�È�Õ®Ò<Ï�É:= ;�ÏsÏ Z¦?Vä � Ð'Ñ�ÇGÈBÉ
Î�ÔUÌ�Ñ]ÈBÓ@âGÕBÔUÌ"×8â�ãZâ�Ï%Ñ�Ç�Ï�É]ÒµÔ�Õ�Õ®Ï�É]Ñ[É]â�ß0ÚcÈ°ÙcÈBÉ�È®ËZÐQËU×�Ñ�Ç�Ï%ß�Ï�ÔUÑ�ÈBÉyÔ�É�È�àÛÑkÏJÏJÐSÑ�Ç>äh�ºËUÊ�ÏJÙcÏJÌ�Þ
É�È�àÛÑ�ÏJÏJÐGÑ�Ç:Ð�ËcÑ�Ï�É�ÔUÌ�Ï«â�É]Ï�Ú¶ËcÐGÕ°Ö:ÔZÉ�ÏJÒ«ßMÏ@ÕoÈBÉ]Ç�Ò�ÏJÐSÑVÉ«É]Ë�ÑkËµßMÏµÔUßGÕ®Ï<Ñ�Ë³É]Ñkâ�ÚGÖ³Ñ�Ç�Ï
É]Ñ�Ì�â�Ó@Ñ�â�ÌkÏµËU×�Ñ�Ç�ÏµÎGÈ®Ï�Ó@Ï´È°Ð ÑkÏJÌ�ÒµÉ¡ËU×wÑ�Ç�Ï�È®ÐSÑkÏJÐ�É]Ï�Î�ÔUÌ�ÑVÉ�ÞyÇ�ÏJÌ�Ï�Ô³Ñ@ÔUÑ�â�Ò Ê%È�Õ�Õwß�Ï
ÚGÏ�B�Ð�Ï�Ú³ÑkË3ßMÏ3ÔUÐ�Ï@È®ãZÇGÑ�Ç�Ü8Ð�ËZÑkÏ3ÔUÐ�Ú�Ô«Ñ]Ê%ËZÜbÉ]Ñ@ÔUÑ�Ï�Ñ]È®Ò<Ï«É]ÏJÌ]È®Ï�ÉºÊ%È�ÕoÕyß�Ï«ÚGÏ�B�Ð�Ï�Ú�ÙcÈBÔ

�:=QP�?/}
� �&~ È�×[Ñ�Ç�Ï�ßMÏJãUÈ®Ð�ÐGÈ®Ð�ã³ËU×¢Ô¨Ð�ËZÑ�Ï�Ë�ÓJÓ@â�ÌVÉ%È®ÐuÑVÔUÑ�â�Ò P;�~ Ð�ËQÐ�ÏJÊæÐ�ËZÑkÏ�È°ÐuÑVÔUÑ�â�Ò P@ä = � ¡¦?
Æ%Ç�ÏJÌ�Ï�ÔUÌ�Ï�Ñ�Ç�ÏJÐT��} ; ¡ � \¡ËZß�É]ÏJÌ�ÙUÔUÑ]È®ËZÐ�É�È®Ð�Ñ�ËZÑVÔ�Õbä*Î�È°ãcâ�Ì�Ï ; Î�Ì�Ï�É ÏJÐSÑVÉ%É]ËcÒ<ÏwÚ�ÔUÑVÔ
×fÌ�ËcÒ�Ð�Ï�ÔUÌyÑ�Ç�Ï%ÏJÐ�Ú«ËU×�Ñ�Ç�Ï%ÎGÈ®Ï�Ó@ÏZä%Æ%Ç�Ï%ÏJÙZÏJÐSÑyË5×¯ÔºÐ�ÏJÊ#Ð�ËZÑ�Ï�É]Ñ@ÔUÌ�Ñ]È®Ð�ã�Ó@ËZÌ�Ì�Ï�É]ÎMËZÐ�Ú�É
Ñ�Ë<Ñ�Ç�Ï�Õ®ÏJÙZÏ@Õ � ä�Ó�Ð�Ï!Ð�ËZÑ ÈÝÓ@Ï�É�Ô«ÐGâ�Ò«ß�ÏJÌ�ËU×[É]Ñ�ÌkÏJÑVÓ�Ç�Ï�É ËU×�Ó@ËcÐ�É]ÑVÔUÐGÑ/Õ°ÏJÙcÏ@Õ ä� â�Ï�É]Ñ]È®ËZÐ�É¨Ñ�Ç�ÔUÑ«Ò«È®ãZÇGÑ3ßMÏ³ÔZÚ�ÚGÌ�Ï�É�É Ï�Ú'Ç�ÏJÌ�ÏQÈ®Ð�ÓkÕ°â�ÚGÏ��uÓJÔUÐ Ê�Ô�ÙcÏ@Õ°ÏJÑ<ÔUÐ�ÔHÕ°Ö�É�ÈBÉ
â�É]Ï@×fâGÕ�Õ®ÖµÚGÏ�É�Ó@Ì È°ßMÏ�Ð�ËZÐ�É]Ñ@ÔUÑ]È®ËZÐ�ÔUÌ]È®Ñ]Ö�Î�Ì�Ï�É]ÏJÐGÑE� � É"Ñ�Ç�Ï/ÎGÈ°Ï�Ó@Ï�ØPÔ5Ì�ÍZËUÙl� � É�È®Ñ[Ø¶ÔUÌ�ÍcËHÙ
ËU×�É ËZÒ<Ï�ÇGÈ®ãZÇ�ÏJÌ�ËZÌVÚGÏJÌE�
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Soprano Rhythm of Contrapunctus XIV by J.S. Bach
�

Time in Measures

105 110 115 120 125

1

2

Î�È°ãcâ�Ì�Ï ; �­Ë[ÏJã5È°Ð�ÐGÈ®Ð�ãSÉ´ËU×3Ð�ËcÑ�Ï�É�×fËcÌµÑ�Ç�Ï>HZËZÎ�Ì@ÔUÐ�Ë'Õ�È°Ð�Ï È®Ð[Ë%ÔZÓkÇ��ªÉ<â�Ð¦B�ÐGÈBÉ]Ç�Ï�Ú
×fâ�ãZâ�ÏZä/Æ%Ç³Ï�ÙUÔ�Õ®â�Ï � Ó@ËZÌkÌ�Ï�É]Î�ËcÐ�Ú�É�Ñ�Ë<Ô«Ð�ÏJÊ�Ð�ËZÑ�Ï!É ÑVÔUÌ�Ñ]È®Ð�ã�ä

Ë/Ì]È�Õ�ÕoÈ®Ð�ãZÏJÌ�ÔUÐ�Ú � Ì]È�W�ÔUÌkÌ�Ö>= ;�Ï�Ï�Ô ?wÔUÐ�Ú � Ì]È�W�ÔUÌ�Ì�Ö = ;�Ï�Ï�Ô ?wÓ@ËZÐSÑ@Ô�È®Ð:Ò<ËZÌ�Ï�ÚGÏJÑVÔ�È�ÕBÉ
ËZÐ�Ñ�Ç�Ï£Gcâ�ÔUÐGÑ]ÈJBaÓJÔUÑ]È®ËZÐ³ÔUÐ�ÚuÉ]ÑVÔUÑ ÈÝÉ Ñ]ÈBÓJÔ�Õ�ÔUÐ�Ô�Õ®ÖÛÉYÈÝÉºËU×yÒ«â�É�ÈBÓUäf/g�f iTj�kw�/zxth�h��nqÚ�jøyQk��/n�ÚQÚ�{��
n�yQz��¥n,Û�n
Î�ËZÌyÑ�Ç�Ï�Î�Ì�Ï�É]ÏJÐGÑ[Ê%ËZÌkÍ>�"ÏJÑ�ÏJÌLU�â�Ñ�Ñ�ËZÌ�Î«Î�Ì�ËUÙcÈBÚGÏ�ÚµÚ�Ô�È�Õ®ÖµÚ�ÔUÑ@Ô�Ó@ËZÐ�Ó@ÏJÌ�ÐGÈ®Ð�ã«Ê�Ç�ÏJÑ�Ç�ÏJÌ
ËZÌ�Ð�ËZÑwÔ5Ñ[Õ®Ï�ÔZÉ Ñ�¡ � ¡ ; È°Ð�ÓkÇ�Ï�ÉºËU×¢Ì@Ô�È®Ð³Ç�ÔZÚQË�ÓJÓ@â�Ì�Ì�Ï�ÚuÔUÑ�HZÐ�Ë&GZâ�Ô�Õ®Ò«È®Ï Î�ÔHÕoÕBÉJÞ,ÂmÔZÉ Ç�Ü
È°Ð�ãcÑ�ËZÐ>ÞM×8ËZÌwÏ�ÔcÓ�Ç:Ú�Ô�ÖQ×fËcÌ�Ñ�Ç�Ï!ÎMÏJÌ]È®ËÛÚ ;�Ï�Ð Z¨Ñ�Ë ;(Ï¦Ò�Ò ä�Æ%Ç�ÔUÑºÈBÉº×fËcÌ ;�Õ ÖZÏ�ÔUÌ@ÉJäb��Ï
Ç�ÔZÚ<ÔUÐ�Ô�Õ®Ö¦WJÏ�Ú<ÑkÇ�Ï�AZÔUÐGâ�ÔUÌ�Ö«Ú�ÔUÑVÔ�Þ¦U�â�Ñ�Ñ�ËZÌ�Î:= ;(Ï�Ï�Õ ?VÞUÔUÐ�Ú¡È®Ð<Î�Ô5Ì�Ñ]ÈBÓ@âGÕBÔUÌ�B�Ñ � ÜbÉ]ÑVÔUÑkÏ
É]ÑVÔUÑ]È®ËZÐ�Ô5Ì�ÖPØ¶ÔUÌ�ÍcËHÙ�ÓkÇ�Ô�È®Ð�É�ËU×%ËZÌVÚGÏJÌVÉ ; ÔUÐ�Ú � ä�Uwâ�ÑkÑ�ËZÌ�ÎuÌ�Ï�É]Ñ�Ì]ÈBÓ@Ñ�Ï�Ú Ó@ËZÐ�É�ÈBÚGÏJÌVÔUÜ
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Snoqualmie Falls Rain in 1963
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Estimated Wavelet Linear Predictor for pi1(t)
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Estimated Wavelet Linear Predictor for pi1(t) Using Shrinkage
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Estimated Wavelet Linear Predictor pi2(t) Using Shrinkage
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