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P&Ô�ORÔ É ^ebd])ÐÞh�bDÌKÐÞc:cef�Ó x bda�\2`8Ò x `8c:f�Ù^Q ]
P&Ô �&Ô É ^ebd])ß�bdÓ�ÚEfEce`$ÚEÐÞ] ^�Ì x�x h�Q OJ�
P&Ô �&Ô � bdÙÑß�\eÙÑbd] ÐÑÓeâ$]_^:f Æ ag`8Ö8bdÖ8ÐÑÙÑÐÞ] Å×` Ï ] ^ef�`8Ö8hQf�agÒ�fdc$hQf`_s\efdÓeß�f OCO
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P&Ô W&Ô [ Æ ag`8` Ï ` Ï ]_^:f�Û�b2ãdÐÑÛ�ÐÞÝJb2]_ÐÑ`8Ó�]_fdß�^eÓ:Ð^_s\:f OJ�
P&Ô�[RÔ [Èßæ`8Û Æ \e] bd] ÐÑ`8ÓebdÙeß�`8ÓehQÐÑcef�aibd] ÐÞ`8Ó OC[
P&Ô c&Ô É ^ebd])ÐÞh�b.d�f�Ó:f�agb2ÙÞÐÑÝJf�c�ÌKÐÑcecefdÓ x bda�\2`8Ò x `8cef�Ù�Q OC[

� ^:b Æ ] f�a1�&Ô Ä ^ef�Û�`8cef�Ù OI]
�&Ô�ORÔYX�b2ße\<â2ai`8\eÓec�]_`-Û�Å�ÚE`8a�\ OI]
�&Ô �&Ô Ä ^:f×Ö8\:ÐÞÙÑceÐÑÓeâ$Ö8ÙÞ`8ß1\2h OI]
�&Ô �&Ô � ÐÑÛ Æ ÙÑÐ Ï Å�ÐÑÓeâ$]_^:f×ßæbdÙÑß�\eÙÑbd] ÐÑ`8Óeh �fO
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W&Ô�ORÔ � Û Æ ÙÞfdÛ�f�Óe] bd] ÐÞ`8Ó �C]
W&Ô �&Ô � ] bdÓ:ceb2agc Æ f�a Ï `8aiÛ�bdÓeßæfzb2ÓebdÙÑÅ�hQÐÞh ] f�ß�^:ÓeÐ�_<\:f�h �R�
W&Ô �&Ô � `$ce`8fdh�ÐÞ])Ú�`8a�\�Q �R�
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ce\:ß�] ÐÞ`8Óá` Ï bdÙÑÙ)fdÓeÝJÅ�Û�f�hYÐÑhKhQ]_`8aif�cÁ`8Ó!ßæ^eai`8Û�`8hi`8Û�f�h � hQÐÞÓ:â2ÙÑf kUT [ Û�`8ÙÑf�ßæ\eÙÑf�hJÔ k f�`8ã2Å�agÐÑÖ8`8Óe\:ß�ÙÑf�ÐÞßEb2ß�ÐÑc
Ç k�T [ Í ÐÑh'bEÛ�bdß�ai`8Û�`8ÙÞfdß�\eÙÑfzÚEÐÑ]_^�] ÚE`Vhi\:â2b2agq Æ ^e`8h Æ ^eb2]_f�ß�^:bdÐÑÓeh'ÚE`8\eÓ:c$b2ag`8\:Óec$ÐÞÓ�] ^efzhQ^eb Æ f�` Ï bEce`8\jq
Ö8ÙÑfá^ef�ÙÑÐÞã¿ÔÈ[)]_] bdßæ^ef�c6] ` fdbdß�^ hi\:â2b2aVÛ�`8ÙÞfdß�\eÙÑfáÐÑhDbsrQÖ8bdhQf`tDÛ�`8ÙÑf�ßæ\eÙÑfáÚ�^:ÐÞßæ^ ÐÑhD`8ÓefÁ` Ï [
cef�Ó:ÐÞÓ:f Ç�u Ín�
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ÐÑhKß�b2ÙÞÙÑf�cáb�Óe\:ß�ÙÑf�`8] ÐÞc:f:Ô Ä ^ef-Ö8bdhQf�hKbd] ] bdß�^:f�cÁ]_`�]_^:fD] ÚE`�^efdÙÞÐÑã�ß�^:bdÐÑÓehKÖ8`8Ó:c!ÐÑÓ Æ b2ÐÞaih � hi`�]_^:bd]'bdÓyu�`8Ó
`8Óef�ßæ^ebdÐÑÓËÐÑhzb2ÙÞÚEb2Å�h×Û�b2]_ßæ^ef�cáÚEÐÑ]_^áb8x�`8Óá] ^ef�`8] ^ef�aVÇ b2ÓecÈÒ�ÐÑß�f�Òdf�aghQb Ín� bdÓecËb8v�ÐÑhzb2ÙÞÚEb2Å�h×ÙÑÐÑÓef�cÈ\ Æ
ÚEÐÞ] ^Nw�Ç bdÓ:c-Ò�ÐÑß�f�Ò�f�aihib Í Ô Ä ^ef�hQfzb2agfz\2Ó:`8Ú�Ó�b2h
ßæ`8Û Æ ÙÑf�Û�f�Óe] bdaiÅzÖ8b2hif Æ bdÐÑagh1b2Óec�^ef�Ó:ß�f×]_^:fz] Ú�`Dhi] agb2Óeceh
bdaifEß�`8ÓehQÐÑcef�aif�c�]_`$Ö8f×ßæ`8Û Æ ÙÑf�Û�f�Óe] h�` Ï f�b2ß�^�`8] ^ef�aKÇ hQf�fzZ8ÐÑâ<\eagfNOeÔ^O Í Ô

� ag`8] f�ÐÑÓeh�b2agf�b2ÙÞhQ`ËÛ�b2ß�ai`8Û�`8ÙÞf�ßæ\eÙÑf�h � ß�`8Ó:hiÐÑhQ]_ÐÑÓeâÈ` Ï bÁß�^:bdÐÑÓ ` Ï bdÛ�ÐÑÓe` bdßæÐÞc:h � ` Ï ÚE^eÐÑß�^�] ^ef�aif�bdaif
] Ú�fdÓe] ÅK\ehQf Ï \:Ù Ï `8a)ÙÑÐ Ï f:Ô x `8hQ] Æ ag`8] f�ÐÑÓeh)b2agfKÐÑÓ Ï bdßæ]ef�Ó:ÝJÅ�Û�f�hBÔ Ä ^efYhQf�â<Û�f�Óe] h&` Ï:kUT [!ÚE^eÐÑß�^Db2agfKÐÑÓeÒd`8ÙÞÒ�fdc
ÐÑÓ�] ^ef Æ ag`8c:\eßæ]_ÐÑ`8Ó�` ÏuÆ ai`8]_fdÐÞÓ:h�bdaif�ß�bdÙÑÙÑf�c�â<f�Óefdh � ÚEÐÞ] ^�f�b2ß�^�â<f�Óef�aif�h Æ `8ÓehQÐÞÖ8ÙÑf Ï `8a�bVhiÐÑÓeâ<ÙÑf Æ ai`8]_f�ÐÑÓ
Ô � Ó
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Ä ^ef�`8] ^efda}\2f�Å�Û�bdß�ai`8Û�`8ÙÞfdß�\eÙÑf�\:hif�c ÐÞÓ ]_^:f Æ ag`8c:\eßæ]_ÐÑ`8ÓÈ` Ï�Æ ag`8] f�ÐÞÓ:hzÐÑh×aiÐÞÖ8`8Ó:\eßæÙÞf�ÐÑß$bdß�ÐÑc Ç Õ"T [ Í Ô
Ü<Ð^\<f k�T [ �
Õ"T [ ^:bdh�b�hQ\eâ<bda�~ Æ ^e`8h Æ ^eb2]_f�Ö8bdße\<Ö8`8Óef � Ö8\e] \eÓeÙÑÐ�\2f kUT [ ^eb2h×`8Ó:ÙÞÅ�`8Óef�hQ] agbdÓ:cËb2Óec ^ebdh
báhQÙÞÐÑâ2^:]_ÙÑÅÈc:Ð Ï_Ï f�aif�Óe]Y] Å Æ f!` Ï hi\:â2b2a­Ô � Ó:hi] f�b2c6` Ï ] ^efÁÖ8b2hifÁ] ^eÅ�Û�ÐÑÓef ��Õ"T [ \ehQf�h-\eagb2ß�ÐÑÙ�Ç�� Í ÚE^:ÐÞßæ^6^ebdh
f�hQhifdÓe] ÐÞb2ÙÞÙÑÅ�]_^:fEhib2Û�f Ï \eÓ:ß�] ÐÞ`8Ó�b2h�]_^:Å�Û�ÐÑÓef:Ô

Ä ^ef Æ ai`8ce\eßæ]_ÐÑ`8Ó�` Ï�Æ ag`8] f�ÐÑÓeh�Ö8f�â<ÐÞÓ:hDÚE^efdÓ6]_^:f�] ÚE`ËhQ]_aibdÓec:hV` ÏYk�T [�b2agfÁhQf Æ bdaibd] f�c�bdÓ:c6báÓef�Ú
Õ"T [!Û�`8ÙÑf�ßæ\eÙÑf � ] ^efKßæ`8Û Æ ÙÞfdÛ�f�Óe]¿` Ï `8Óef k�T [Áhi] agb2Óec � ÐÑh'Û�bdc:fzÖ8Å×]_^:fzf�Ó:Ý,ÅdÛ�f Õ"T [ Æ `8ÙÞÅdÛ�f�agb2hif:Ô Ä ^:ÐÞh
ÓefdÚ Õ"T [àÐÑhVß�b2ÙÞÙÑf�c Û�f�hQhQf�Óeâ<f�a Õ"T [ Ç Û Õ"T [ Í bdÓ:c6]_^:f Æ ag`8ß�fdhihVßæagf�b2]_ÐÑÓeâËÐÞ]×ÐÞhVßæbdÙÑÙÞfdc ]_aibdÓ:hißæagÐ Æ ]_ÐÑ`8Ó
Ô
[u]Y] ^eÐÑh Æ `8ÐÞÓ:]Y]_^:f Æ ai`8ß�f�hQhEÐÞÓ�f�\j\2b2agÅ�`8] f�h�Ç `8agâ<bdÓ:ÐÞhQÛ�h�ÚE^e`8hQf�ß�fdÙÞÙÑhV^eb2Ò�f�bÁÓ:\eß�ÙÑf�\:hJjD^e\:Û�bdÓeh � Ådf�bdhQ] �
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Z {�	<��pel O�Ô�O�Ô Ä ^ef k�T [Ëce`8\eÖ8ÙÑf�^ef�ÙÑÐÞã
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Z {�	<��p:l O�Ô ��Ô � ] bdâ<f�h�` Ï ]_^:f�h Æ ÙÞÐÑß�ÐÑÓeâ Æ ag`8ßæf�hih � b2ceb Æ ]_f�c Ï ai`8Û¶µ
·e»s¹F¸?¹`ºdÔ Ä ^ef�Ö8b2hifdh
ÙÞb2Ö8f�ÙÑÙÞf�c?ÐÞÓ ]_^:fáÛ�ÐÞc:ceÙÑfÈbdaif!ßæbdÙÑÙÞfdc ] ^efáÖ8agb2Óeßæ^ Æ `8ÐÑÓe]nj�ÐÑÓ ] ^eÐÑhDagf Æ `8ag]K] ^efdÅ!ÚEÐÑÙÞÙ�Ö8f
ÐÞâ<Óe`8aif�c
Ô

� ÙÑbdhQÛ�`8ceÐÑ\eÛ Ï b2ÙÞßæÐ Æ b2ag\:Û f�] ß<Ô Í \:Óecefdagâ<`8f�h1b Ï f�Ú�f�ã2]_aib×hQ]_f Æ h Ï ag`8Û ]_^:bd]¿ÐÞÓ Æ ai`�\2b2agÅ�`8] f�hYÇ ]_^:`8hifzÚ�ÐÑ] ^e`8\e]
ß�fdÙÞÙ�Ó:\eßæÙÞf�Ð²j-Ö8bdßæ]_f�aiÐÞb!f�] ß<Ô Í Ô�Z8ÐÞaihi] ÙÞÅ � bdÓ»rQ\ Æ hQÐÞc:fÁce`8ÚEÓ&tVâ<\eb2ÓeÐÑÓefÁÖ8bdhQf � ß�bdÙÑÙÑf�c6bÁß�b Æe� ÐÑh�bd] ]_b2ß�^:f�c�]_`
] ^efáhQ]_b2ag]z` Ï ]_^:f!Û Õ"T [YÔ � fdß�`8Óec:ÙÞÅ � b ÙÞ`8Ó:â ßæ^eb2ÐÞÓ?` Ï bdc:f�ÓeÐÑÓefÈÓ:\eßæÙÞf�`8] ÐÑcef�hÁÇ \ Æ ] ` b Ï f�Ú ^e\:Óec:agf�c Ín�
ß�b2ÙÞÙÑf�c�b Æ `8ÙÑÅ`q
u�]_b2ÐÞÙ � ÐÑh�bdc:cef�c$]_`-]_^:f×fdÓec�` Ï ]_^:fzÛ Õ"T [�Ô Ä ^:ÐÞaiceÙÑÅ×b2Óec�Û�`8hQ]�ÐÞÓ:]_f�aif�hQ]_ÐÑÓeâ<ÙÞÅ � b�ß�`8Û Æ ÙÑf�ãE` Ï
Û�`8ÙÑf�ß�\:ÙÞf�h�ß�b2ÙÞÙÑf�c�b�h Æ ÙÞÐÑß�fd`8hi`8Û�fEß�^:` Æ h�ÙÑ`8` Æ h�` Ï¿Õ"T [È`8\e]u` Ï ] ^ef�Û Õ"T [Èß�^:bdÐÑÓ � ÐÑÓ�b Æ ai`8ß�f�hQh'ÐÞhU\2Ó:`8ÚEÓ
bdh h Æ ÙÞÐÑß�ÐÑÓeâ�Ô Ä ^ef Æ bdag] h�` Ï&kUT [ Ú�^:`8hifDÛ ÕVT [ ß�`8Û Æ ÙÑf�Û�f�Ó:]_h bdaif�agf�Û�`8Òdf�c�bdaifF\<Óe`8ÚEÓ�b2h�ÐÑÓe] ag`8Ó:h � ] ^ef
`8] ^ef�a hifdâ2Û�f�Ó:]_hY` Ï ] ^efDâ<f�Ó:f-b2agfDßæbdÙÑÙÞfdcáf�ãd`8Ó:hJÔ � ]'hQ^e`8\eÙÑcÁÖ8fDÓ:`8]_f�c!] ^ebd]1Ó:`8]'bdÙÑÙ�â2f�Ó:f�hKÐÑÓÁf�\&\<bdaiÅ�`8]_fdh
^eb2Ò�f�ÐÞÓ:]_ai`8Óeh�b2Óec�] ^ebd]�] ^ef�f�ã2bdß�] Æ \ea Æ `8hif�` Ï ÐÞÓ:]_ai`8Óeh'ÐÑh�Óe`8]«\<Óe`8ÚEÓ1Ô Ä ^ef�ÙÞ`8` Æ h�^eb2Ò�ÐÞÓ:âVÖ8f�f�Ó�aif�Û�`8Ò�f�c �
] ^ef�agf�hQ]�` Ï ] ^ef$Û Õ"T [ Ç ]_^:bd]'ßæ`8cef�cáÖ8Å�f�ã2`8Óeh Í ÐÑh?a­`8ÐÞÓ:f�cá]_`8â<f�] ^ef�aVÇ hQf�f0Z8ÐÞâ<\eaif¼ORÔ � Í ÔKÌzf�Óeßæf Ï `8ai]_^Á] ^ef
f�\j\2b2agÅ�`8] f Æ ag`8] f�ÐÞÓ Æ ai`8ce\:ß�] ÐÞ`8Ó Æ ai`8ß�f�hQh Æ b2agbdÙÑÙÑf�ÙÞh�]_^:f Æ ag`�\<bdagÅd`8]_f Æ ag`8ßæf�hQhJÔ

Ä ^ef�aif�ÐÑh � ^:`8Ú�fdÒ�f�a � `8Óef�`8] ^ef�a Æ f�ßæ\eÙÑÐÞb2agÐÑ]_ÅY` Ï fd\&\<bdagÅd`8]_ÐÑß kUT [Yjæ]_^:f�agf bdaif hQf`_s\efdÓeß�fdh)` Ï Ö8bdhQf�huÚE^:ÐÞßæ^
bdaifVagf Æ f�bd] f�c�Û�b2ÓeÅ � Û�bdÓ:ÅD] ÐÞÛ�f�hBÔ�ZB`8a'f�ãdb2Û Æ ÙÞf � ] ^efdagf�ÐÑh�`8Ó:fVhifG_<\:f�ÓeßæfV` Ï b2Ö8`8\e]¾½G¿`¿EÖ8bdhQf Æ bdÐÑagh�Ç Ö ÆRÍ
ÚE^eÐÑß�^�ÐÑh Ï `8\eÓec�b2ÙÞÛ�`8hQ]ub�Û�ÐÑÙÞÙÑÐÑ`8Ó�] ÐÞÛ�f�h�ÐÞÓ�] ^efE^e\:Û�bdÓ�â<f�Óe`8Û�f/Ô � Ó Ï bdßæ]u^e\:Û�bdÓeh�ß�`8Óe] bdÐÑÓ�Û�`8aif×aif Æ f�b2]
k�T [Á] ^eb2Ó$â<f�Ó:f�hJÔ Ä ^efz`8aiÐÞâ<ÐÑÓ$` Ï hQ\eß�^�aif Æ f�b2]_h1ÐÑÓ$\:ÓeßæÙÞf�b2a,j:`8Óef�] ^ef�`8aiÅKÐÞh'] ^eb2]¿]_^:f�Åzßæ`8\eÙÑc$Ö8f×bEagf�hQ\eÙÑ]�` Ï
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exon

start codon

AAAGCTTCAT TGGTAAT

intron

5’ UTR

CGGTTAAGGTTTAT

acceptor site
donor site

codon

stop codon

3’ UTR

possible
poly-A site

transcription
start

promoter

CGCCATGAATAT

Z {�	<��pel O�Ôö��Ô Ä ^ef�â<f�Óef�aibdÙ:hi] ag\:ß�] \eagf�` Ï ]_^:fEâ2f�Ó:f � b2ceb Æ ]_f�c Ï ag`8ÛÁµ
ÂVÃn¸�Ä�¸jºdÔ

agfd]_ai`8Ò�ÐÞai\eh�ÐÞÓ Ï f�ßæ]_ÐÑ`8Ó�ÙÑ`8Óeâ�bdâ<`)Ô Õ f�] ag`8Ò�ÐÑag\:hifdh�hQ\eß�^!bdh�Ì � � ß�b2Ó�b2]_] bdßæ^�b kUT [ ß�` Æ ÅV` Ï ]_^:f�ÐÑa Õ"T [�`8Ó:]_`
] ^efz^:`8hi]�ßæf�ÙÑÙ^Å h kUT [YÔ � `8Û�f�^e`8Ú�] ^ef×ß�f�ÙÑÙRÛ�b2Óebdâ<f�h'] `Dc:f�bdßæ]_ÐÑÒ�bd] fzb2ÓeÅ�â2fdÓef�h'ÚEÐÑ]_^�ÐÑÓe] f�agh Æ f�aihif�c$agf Æ f�bd] hBÔ

[u]
]_^:ÐÞh Æ `8ÐÑÓe]
]_^:f�Û ÕVT [ ß�`8Ó:]_b2ÐÞÓ:h�] ^ef�ÐÑÓ Ï `8agÛ�bd] ÐÑ`8Ó Ï `8a�] ^ef Æ ag`8] f�ÐÞÓ1Ô¿Ê/bdß�^�]_aiÐ Æ ÙÞf�]&` Ï Û Õ"T [ Ö8b2hif�h
Ç
\<Óe`8ÚEÓÁbdhYb�ß�`8c:`8Ó Í ßæ`8cef�h Ï `8a�b�hQÐÑÓeâ<ÙÞf�bdÛ�ÐÑÓe`!bdßæÐÞc1Ô � ÐÞÓ:ß�f�] ^ef�aifDbdaif3ÆJÇÉÈËÊ1Æ Æ `8hQhQÐÞÖ8ÙÑf�ß�`8ce`8Ó:hYbdÓ:c
`8ÓeÙÑÅzÌ�¿ bdÛ�ÐÑÓe`�bdßæÐÞc:h � ] ^ef�aif ÐÑh
`8Ö8Ò�ÐÞ`8\:hiÙÑÅKhQ`8Û�fYagf�c:\eÓ:cebdÓ:ß�ÅYÐÑÓD] ^ef�â<f�Óef�] ÐÑß�ß�`8c:f:Ô Ä ^eÐÑh)ßæ`8cefYÐÑh)ßæ`8Û�Û�`8Ó
] `Df�hQhifdÓe] ÐÞb2ÙÞÙÑÅEbdÙÑÙeÙÑÐ Ï f Ï `8agÛ�hBÔsÉáÐÞ] ^�] ^efz^:f�Ù Æ ` Ï agÐÑÖ8`8hQ`8Û�f�h'ÚE^eÐÑß�^�â2`8Òdf�agÓ�] ^ef Æ ag`8ßæf�ce\:agf � ] agb2Óeh Ï f�a Õ"T [
Ç ] ÕVT [ Í Û�`8ÙÞf�ßæ\eÙÑf�h�]_aibdÓehQÙÑbd] f�f�bdßæ^Ëß�`8c:`8ÓÈÐÑÓe] `ábdÓËb2Û�ÐÞÓ:`ábdßæÐÞc1Ô Ä agb2ÓehQÙÞb2]_ÐÑ`8ÓÈbdÙÑÚEbdÅ�hEÖ8f�â<ÐÑÓeh�Ú�ÐÑ] ^Ë] ^ef
S/aghQ]«u��&wKß�`8c:`8Ó$ÐÑÓ�]_^:fzÛ Õ"T [�Ôæ[
h']_^:fzÛ Õ"T [áÐÞh'Ö8fdÐÞÓ:â�agf�b2c � ]_^:fzaiÐÞÖ8`8hQ`8Û�fzÖ8ÐÑÓec:h']_^:fzÓefdÚ bdÛ�ÐÑÓe`-bdß�ÐÑceh
ÐÑÓe] `Vb×hQÐÑÓeâ<ÙÞf Æ ai`8]_f�ÐÑÓDßæ^eb2ÐÞÓ1Ô Ä ^eaif�fK` Ï ] ^ef Õ"T [Áßæ`8ce`8ÓehKÇ��Cu-u � �Cu�w � �&wJu Í ^:bdÒ�f×Óe`V] Õ"T [�] `VÛ�bd] ß�^$] ^ef�Û
] `-b2Ó�bdÛ�ÐÑÓe`$bdß�ÐÑc � hi`$ÚE^ef�Ó�] ^ef�ÅEb2agfEagf�b2c�ÐÞÓ � ] agbdÓ:hiÙÑbd] ÐÑ`8Ó�ß�f�b2hif�h�bdÓec�] ^efEÓ:f�Ú Æ ai`8]_fdÐÞÓ�ÐÑh�agfdÙÞf�b2hifdc
Ô

[&h�b-Û�bd] ]_f�a�` Ï Óe`8] bd] ÐÑ`8Ó � ÚEfVbdÙÑÚEbdÅ�h�agf Ï f�a�] `�] ^ef k�T [ hQ]_aibdÓ:c�] ^ebd]VrQÛ�bd] ß�^efdh�t ]_^:fVÛ Õ"T [ f�ã2ß�f Æ ]
] ^ebd]¾xVÐÞh�\ehQf�c!ÐÞÓ:hi] f�b2c�` Ï �JÍ ]_^:ÐÞh ] ^ef�ß�`8Û Æ ÙÞf�Û�fdÓe] bdagÅDhi] agb2Óec�] `�]_^:fV`8ÓefD]_^:bd]
ÐÞh bdßæ]_\:bdÙÑÙÞÅ$]_aibdÓ:hißæagÐÑÖ8f�c
ÐÑÓe] `DÛ Õ"T [�Ô�ZB`8a&f�ãdb2Û Æ ÙÞf�] ^efzhQ] bdag]�ßæ`8ce`8Ó$ÐÞÓ k�T [ÁÐÞh�c:f�f�Û�f�c$] `VÖ8fAu-x�w:Ô Ä ^efzhQf�ßæ]_ÐÑ`8Ó�` Ï ] ^efzS:aihi]�f�ã2`8Ó
] ^ebd]�ÐÑhVÓe`8]�] agb2ÓehQÙÞb2]_f�c�Ö8\:]Y`8ÓeÙÑÅ�] agb2ÓehQß�agÐÑÖ8f�c ]_` Û Õ"T [�ÐÑh�ß�b2ÙÞÙÑf�c6�CÅ/\eÓ:]_aibdÓ:hiÙÑbd] f�c�agf�â<ÐÑ`8Ó�Ç � Ä�Õ1Í Ô1Ç �CÅ
f�hQhifdÓe] ÐÞb2ÙÞÙÑÅ�hQ]_b2Óeceh Ï `8a�ÙÑf Ï ]nÔ Í6� ÐÞÛ�ÐÑÙÞb2agÙÑÅ�] ^ef Æ bdai]�` Ï ] ^ef�ÙÞb2hi]�f�ãd`8Óá] ^eb2]�ÐÑhzÓe`8]�]_aibdÓehQÙÑbd] f�cÈÐÑh�\<Óe`8ÚEÓÈbdh
�CÅ ��Ä�Õ Ç hQf�fFZ8ÐÑâ2\:agf8ORÔ � Í Ô
�CÅ2` Ï ]_^:fD�CÅ ��Ä�Õ b2agf�b$ÐÞh�b$hifG_<\:f�ÓeßæfD` Ï Óe\eßæÙÞfd`8]_ÐÑcef�h}\<Óe`8ÚEÓ!bdh�b Æ ag`8Û�`8] f�a
ÚE^eÐÑß�^�ÐÑh ÐÞÓ:Ò�`8ÙÞÒdf�c�ÐÑÓ�Ö8ÐÑÓec:ÐÞÓ:â-] ^ef Æ `8ÙÑÅ�Û�f�aibdhQfE]_`�] ^ef k�T [ Ö8f Ï `8aifE]_aibdÓehQß�aiÐ Æ ]_ÐÑ`8Ó�hQ]_b2ag] hJÔ/[u]
] ^efEf�Óec�` Ï
] ^ef��CÅ ��Ä�Õ ÐÞh ] ^ef Æ `8ÙÑÅ`q
uDhQÐÞ] fVÚE^eÐÑß�^�ÐÑh�bDhQÐÞâ<Óeb2Ù Ï `8a�b2ÙÞÙ¿] ^ef3udh�] `�]_^:f�bdc:cef�c�] `�] ^ef�f�Ó:c�` Ï ] ^ef�Û Õ"T [�Ô
Ä ^ef Æ `8ÐÑÓe]�ÐÞÓ ]_^:f kUT [ ÚE^:f�agf�b2ÓÈf�ãd`8ÓËf�Óec:hzbdÓ:cË] ^ef�ÐÑÓe] ag`8ÓÈhQ]_b2ag] hzÐÑhz\<Óe`8ÚEÓÈb2h×b�h Æ ÙÑÐÑß�f�c:`8Óe`8aYhQÐÞ] f
ÚE^ef�aif�bdh×]_^:f�f�Óec ` Ï ] ^ef�ÐÑÓe] ag`8ÓËÐÑhh\2Ó:`8Ú�Ó bdh�]_^:f�h Æ ÙÞÐÑß�f�b2ß�ßæf Æ ] `8aKhiÐÑ] f:Ô�[
ÙÞÛ�`8hQ] bdÙÑÚ�b2Å�h�]_^:fRS:aihi] ]_ÚE`
Ö8bdhQf�h1` Ï f�bdßæ^-ÐÑÓe] ag`8Ó$bdaifAwJx×bdÓ:c$] ^efzÙÞb2hi]�] ÚE`Vbdaif4u�w3µ
Î&Ï�Ä?¹�ºdÔs[
Ó$fdãdß�fdÙÞÙÑf�Óe]¿ÐÑÓe] ag`8c:\eß�] ÐÑ`8Ó-] `V] ^efzb2Ö8`8Ò�f
ÐÑcef�b2h�ß�b2Ó�Ö8f Ï `8\eÓ:c�ÐÞÓ¼µ
ÐUÑÒÄ?Ó�º�ÚEÐÑ]_^�b�c:f�] bdÐÑÙÞf�c�c:f�hQß�agÐ Æ ] ÐÞ`8Ó�ÐÑÓyµ
·e»s¹F¸?¹GºdÔ
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Ô�Õ�Ó`ÕFÑ»ÖØ×8Â"Ù¼ÃBÚ�Õ�Û
×8º¼µbÙ�Ü)×�ÃHÝ�À8Þ
� Ó:]_ÐÑÙE]_^:f `8ÓehQf�]$` Ï Ì � � ~e[ �Îk � Û�bdÙÑbdaiÐÞb ÚEbdhÁbdaiâ2\:bdÖ8ÙÑÅ ] ^ef Û�`8hQ]-ÐÑÛ Æ `8ai]_b2Óe] Ä ^eÐÑagcàÉ�`8agÙÑcàceÐÑh�q

f�b2hif»µ
ßzÎj¸"¹�ºdÔ � ]�ÐÑh�ß�b2\ehQf�c Ö8Å Æ ag`8] `8ÝJ`8b�` Ï ]_^:f�â2fdÓe\eh � ÙÞb2hiÛ�`8c:ÐÞ\:ÛËÔ � Ó â<f�Óef�aibdÙ1Û�bdÙÑbdaiÐÞbÁaif�hi\:ÙÞ] h�ÐÑÓ
^efdbdceb2ß�^:f�h � h Æ Ð�\<ÐÞÓ:â Ï fdÒ�f�a/bdÓec�ßæ^eÐÑÙÞÙÑh)ÚEÐÑ]_^Eßæ`8Û Æ ÙÞÐÑß�b2]_ÐÑ`8Óeh)ÐÞÓ:ß�ÙÑ\eceÐÑÓeâ�ß�`8Ó:Ò�\eÙÑhQÐÞ`8Ó:hubdÓ:c�bdÓeb2f�Û�ÐÑb.µ
ÚR¸:¹.¸jÄ)ºdÔ
Ä ^efdhif×hiÅ�Û Æ ]_`8Û�h�Û�b2Å×c:ÐÞhQb ÆeÆ f�bda1b2Óec�agf�b ÆRÆ f�b2a Æ f�agÐÑ`8ceÐÑß�b2ÙÞÙÑÅ�Ô � Ó Ï fdß�] ÐÞ`8Ó�ÚEÐÞ] ^�]_^:f×h Æ f�ßæÐÞfdh � ÙÞb2hiÛ�`8c:ÐÞ\:Û
Ï b2ÙÞßæÐ Æ bdag\:Û Û�bdÅVßæbd\:hifVc:f�bd] ^�ÚEÐÑ]_^:ÐÞÓ�] ÚE`�ÚEf�f`\<h�Ð Ï \eÓ:]_aif�bd] f�c
Ô � Ô Ï b2ÙÞßæÐ Æ bdag\:Û \ehQ\eb2ÙÞÙÑÅ-fdÓe] f�agh�]_^:f�Ö8`8ceÅ
] ^eag`8\:â2^�bEÖ8ÐÑ]_f Ï ag`8Û b Ï f�Û�b2ÙÞf�bdÓ:` Æ ^ef�ÙÑÐÑÓef�Û�`8h�_s\eÐÑ] `)Ô k fdh Æ ÐÑ] fzbdÓ�b2]_] f�Û Æ ]¿bd]�fdagbdc:ÐÞßæbd] ÐÞ`8Ó�ÐÑÓ�]_^:fà{eáIâ�¿æh
bdÓ:c»Êb¿æh×]_^:f$c:ÐÞhQf�b2hif�ÐÑÓáhi] ÐÞÙÑÙ Æ agf�Ò�b2ÙÞfdÓe]'ÐÑÓÈ]_ai` Æ ÐÑß�bdÙ�b2ÓecÈhQ\eÖ�qÎ]_ai` Æ ÐÞßæbdÙub2agf�b2hK` Ï [ Ï aiÐÞßæb � [&hQÐÑb�bdÓec � `8\e] ^
bdÓ:c � f�Óe] agb2Ù¿[&Û�f�aiÐÞßæb-ÚEÐÑ]_^!ÙÑÐÞ] ]_ÙÑfDÓ:bd] \eaibdÙ¿ÐÞÛ�Û�\:ÓeÐÑ]_Å�Ô Õ f�ß�fdÓe]VS:â<\eaif�h�hi\:â2â<f�hQ]
] ^eb2]1]_^:f�agf�b2agfD\ Æ ] `NÌjã ä
Û�ÐÑÙÞÙÑÐÞ`8Ó�cef�b2]_^:h�f�bdßæ^�Å�f�b2a
b2ÓecÉ½�¿`¿1åJâJ¿`¿×Û�ÐÑÙÞÙÑÐÞ`8Ó�ß�bdhQf�h�Ú�`8aiÙÞc:ÚEÐÞc:fRµ
æ4çØÄ�è)ºdÔ

[&h�ÚEf�ÙÑÙ�bdh�Ö8f�ÐÑÓeâ�]_^:fÈÛ�`8hQ]×ÙÑf�] ^ebdÙ h Æ f�ß�ÐÑf�h �z� ÙÑbdhQÛ�`8ceÐÑ\eÛ Ï b2ÙÞßæÐ Æ b2ag\:Û ÐÞh�bdÙÑhQ` Û�`8hi]�agfdhiÐÑhi] bdÓ:]E]_`
ß�\:agaif�Óe]1ceai\eâ<h3µ
Î&Ñ»Ä�¸jºdÔ � ]_hYâ<f�Óe`8Û�f$ß�`8Ó:hiÐÑhQ]_hK` Ï
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â<f�Óef�h1b2Óec �-*
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] ^ef Æ agf�hQf�Ó:ß�f�` Ï bÁh Æ ÙÞÐÑß�fÁhQÐÞ] f!\ehQÐÞÓ:âËbÁÛ�bd] agÐÑãÁÛ�f�]_^:`8c � ] ^efdÓ ÐÑ]B\<Óe`8ÚEh�] ^ebd]YÐÑ]YhQ^e`8\eÙÑc�\ehQfÁ]_^:f�f�ã2`8Ó
Óe\:ß�ÙÑf�`8] ÐÞc:fzß�`8Û Æ `8hiÐÑ]_ÐÑ`8ÓDÛ�`8c:f�Ùs`8Ó-`8Ó:fKhQÐÞc:fzbdÓ:c-] ^ef×ÐÞÓ:]_ai`8ÓDÛ�`8c:f�Ùs`8Ó-] ^efK`8] ^efda­Ô Ä ^efzÌKÐÞc:cef�Ó x bdag\<`8Ò
x `8c:f�Ù�ÐÑhKbdÖ8ÙÑf�]_`�ÐÞÓ:ß�`8a Æ `8agbd] fDÛ�b2ÓeÅ�hQ\eÖ8Û�`8cefdÙÞhKfdbdß�^áaif�] \eagÓ:ÐÞÓ:â Æ ag`8Ö8b2Ö8ÐÞÙÑÐÑ]_ÐÑf�hK` Ï Ò�b2agÐÑ`8\ehKf�Òdf�Óe] hYbdÓ:c
ß�`8Û�Ö8ÐÑÓef�]_^:f�ÛMÐÑÓ6b�Û�fdbdÓeÐÑÓeâ Ï \:Ù�ÚEbdÅ�Ô � Ó�] ^ef�Ó:f�ãd]�ßæ^eb Æ ]_f�a×ÚEf�f�ã2bdÛ�ÐÑÓef�]_^:f�Ö8bdhQÐÑß�hV` Ï ]_^:ÐÞh�] Å Æ f�` Ï
Û�`8cefdÙ8ÐÞÓ�cefd]_b2ÐÞÙ � bdÓ:c Ï `8ÙÞÙÑ`8ÚEÐÞÓ:âV] ^ebd]¿ÚEfzhQf�f�^e`8Ú�bEâ<f�Óef�aibdÙÑÐÞÝJb2]_ÐÑ`8Ó�` Ï ÌzÐÞc:cef�Ó x b2ag\<`8Ò x `8cef�ÙÑh'ÐÞh'\:hifdc
] ` Æ aif�ceÐÑß�]�â<f�Ó:f�hQ] ag\eßæ]_\:agf�ÐÞÓ �RÏ�kUT [ÈhQf`_s\efdÓeß�fdhJÔ
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Ä ^ef Æ aiÐÞÓ:ß�Ð Æ bdÙ Ï b2\eÙÑ]_h&` Ï ß�`8Ó:]_f�Û Æ `8agbdaiÅEÇ ÐÑÓe] f�â<agb2]_f�c Í â<f�Ó:f}S:Ó:cef�aih)bdaif�]_^:bd]e] ^efdÅ b2agfY\:ÓebdÖ8ÙÑfY] `�ßæ` Æ f

ÚEÐÞ] ^$bdÙÑ]_f�aiÓeb2]_f×h Æ ÙÑÐÑß�ÐÑÓeâ Æ b2]_] f�aiÓeh
ÐÞÓ�] ^efz`8Ó:fzâ<f�Óef � ß�bdÓ:Óe`8]¿cefdbdÙ8ÚEÐÞ] ^$`8Ò�f�agÙÑb ÆeÆ ÐÞÓ:â�â2fdÓef�h1bdÓ:c�]_^:bd]¿]_^:f�Å
] f�Óec�] `DÖ8fE] `8`DhQf�ÓehQÐÞ] ÐÑÒ�fE]_`$hiÛ�b2ÙÞÙ:hifG_<\:f�ÓeßæÐÞÓ:âDf�aiag`8aihJÔs[
ÙÑÙe] ^ef�hib2Û�fhZ8ÐÑße\<f�] ]îµ
ð-Ù¼µbÄjè)º Æ `8ÐÞÓ:]_h�`8\e]u] ^eb2]

� ]�ÐÑhEagf�Û�b2ag\<bdÖ8ÙÑf�] ^ebd] ß�\:agaif�Óe] bdÙÑâ2`8aiÐÞ] ^eÛ�h�ÚE`8a�\�b2h�ÚEf�ÙÑÙ'bdhE] ^ef�Å�ce` � â<ÐÞÒdf�Ó�]_^:bd] ]_^:f�Å
Û�bG\<fÁ\ehQfá` Ï `8ÓeÙÑÅÁbÈagb2]_^:f�aEhiÛ�b2ÙÞÙ Ï agb2ß�] ÐÞ`8Ó6` Ï b2Ò�bdÐÑÙÑbdÖ8ÙÑfáÖ8ÐÞ`8ÙÑ`8â2ÐÑß�b2Ùî\<Óe`8ÚEÙÑf�ceâ<f:Ô Ä ^efV \:Óec:f�aghQ]_b2Óec:ÐÞÓ:â�Å,` Ï â<f�Óef�h1ÐÑÛ Æ ÙÑÐÞßæÐÞ]¿ÐÑÓDbdÓ:Åz` Ï ]_^:fYß�\eaiagf�Ó:]:â<f�Ó:f�agb2]_ÐÑ`8ÓD` Ï:Æ ag`8â<agb2Û�h)ß�`8\:ÙÞc
Ö8f�ÚEagÐÑ]_] f�Ó�c:`8ÚEÓ�ÐÞÓ�]_ÚE` Æ b2â2f�h � Ö8\e] � ` Ï ßæ`8\eaihif � ] ^ef�\eÓ:cef�aiÙÞÅdÐÞÓ:â-Ö8ÐÑ`8ÙÞ`8â<ÅV` Ï fdÒ�f�Ó Ï bdÐÑagÙÑÅ
â<f�Óef�aibdÙ:ß�bdhQf�h�ÐÑh Ï bda1Û�`8agf�ß�`8Û Æ ÙÞf�ã�] ^eb2Ó�]_^:ÐÞhBÔ
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X�f Ï `8aifáf�ãdb2Û�ÐÞÓ:ÐÞÓ:â�Û�Å Æ ag`8â<agb2Û Ï `8a �RÏ â2fdÓef`S/Óec:ÐÞÓ:â ÐÑ]�ÐÞh$Óef�ßæf�hQhib2agÅÈ] `6ÙÞ`8`�\ Ö8agÐÑf@^/ÅÈbd]�ÌKÐÑcecefdÓ
x b2ag\<`8Ò x `8cefdÙÞhVÐÑÓ â<f�ÓefdagbdÙ²ÔË[àcefd]_b2ÐÞÙÑf�c6hQ\eÛ�Û�bdaiÅáÚE^eÐÑß�^6ÐÑhD] ^efÁÖ8bdhQÐÞh-` Ï ]_^:ÐÞh-ß�^:b Æ ] f�aEÐÞh Æ ag`8ÒdÐÞc:f�c
ÐÑÓôµ
ñ¾×���¸jÄ�ºdÔ×ÌKÐÞc:cef�Ó x bda�\2`8Ò�Û�`8c:f�ÙÑhzß�b2ÓÈÖ8f�\ehQf�cÈ] `�Û�`8c:f�Ù)aif�bdÙ&ÚE`8agÙÑcÈhiÐÑâ<ÓebdÙÑh � Ú�^:f�] ^ef�a�] ^ef�Å�bdaif
ß�^:bdaibdß�] f�aih Ï ag`8Û hi`8Û�fEbdÙ Æ ^:bdÖ8f�] � h Æ f�f�ß�^ Æ b2]_] f�aiÓeh'`8a1]_fdÛ Æ f�agb2]_\:agfKaif�bdc:ÐÞÓ:â2hBÔ Ä ^:f�agf�bdaif×] ^eaif�fzaif�bdhQ`8Óeh
Ï `8a1Û�`8c:f�ÙÞÙÑÐÑÓeâDhQÐÑâ2Ó:bdÙÑhJj

ORÔ [ Û�`8cef�Ù Ï `8a×]_^:f�hiÐÑâ2Ó:bdÙ'ßæbdÓËÖ8f�\ehQf�cË] `ácef�aiÐÞÒdf�]_^:f�]_^:f�`8agÅ Ï `8aKb�hQÐÑâ2Ó:bdÙ Æ ai`8ß�f�hQhiÐÑÓeâ Æ ai`8â2aibdÛ
ÚE^eÐÑß�^�ÐÑÓ�] \eagÓ�ÚEÐÑÙÞÙ Æ ag`8ÒdÐÞc:f×\:hif Ï \eÙ:`8\e] Æ \e] Ï ag`8Û hQÐÑâ2Ó:bdÙÑh9_

�&Ô � ])ÐÞh Æ `8hihQÐÞÖ8ÙÑf�] `DÙÑf�bdaiÓ�hi`8Û�f�] ^eÐÑÓeâ-bdÖ8`8\:]�]_^:f�hQ`8\eaiß�f�` Ï ]_^:f×hQÐÑâ2Ó:bdÙ � f�Òdf�Ó�Ð Ï ÐÑ]ußæbdÓeÓ:`8]uÖ8f�hif�fdÓN_
�&Ô � ÐÑâ2Ó:bdÙuÛ�`8c:f�ÙÑh ÚE`8a�\-ÚEf�ÙÑÙ�ÐÞÓÁÛ�b�\2ÐÑÓeâ Æ aif�ceÐÑß�] ÐÑ`8Óeh bdÓecÁaif�ß�`8â<ÓeÐÑ]_ÐÑ`8ÓehBÔ Ä ^eÐÑh�^eb2hY]_`�Ö8f-]_^:fVÛ�`8hi]

ß�`8Û Æ f�ÙÞÙÑÐÑÓeâDaif�bdhQ`8Ó Ï `8a1] ^ef�ÐÑa1ß�aif�bd] ÐÞ`8Ó1Ô
Ä ^ef�b ÆeÆ ÙÞÐÑß�b2]_ÐÑ`8Ó�` Ï hQ]_b2]_ÐÑhi] ÐÑß�bdÙeÛ�`8cef�ÙÑh�hQ\eß�^�bdh¾d bd\:hihQÐÞb2Ó �:� `8ÐÑhihQ`8Ó�bdÓ:c x bda�\2`8Ò Æ ai`8ß�f�hQhQf�h'agf`_s\:ÐÞaif�h�] ^ef
f�hQ]_ÐÑÛ�bd] ÐÑ`8Ó�` Ï ] ^efEhQ]_b2]_ÐÑhQ]_ÐÑß�b2Ù Æ ai` Æ f�ag] ÐÑf�h1` Ï ]_^:f×hQÐÞâ<Óeb2Ù:b2Óec�] ^ef Æ bdaibdÛ�f�] f�aih'` Ï ]_^:f×aibdÓec:`8Û Æ ag`8ß�fdhihBÔRjÕ�ÓGÕFÑ»ÖØ×8ÂVÙ¼Ã�×5ßhÙ¼½¿½¿»<·`Q�×�Ãn¶R¸�
�Q!¸/½/»sº�Þ

ÌKÐÑcecefdÓ x b2ag\<`8Ò x `8cefdÙÞh�bdagf6b2Ó f�ã2]_f�Ó:hiÐÑ`8Ó ] ` ceÐÑhißæagf�] f`q}] ÐÞÛ�f x bdag\<`8Ò Æ ai`8ß�f�hQhifdhJÔ � `8Ó:]_ÐÑÓe\:`8\eh
] ÐÞÛ�f Ì x�x h!bdÙÑhQ`�f�ãdÐÑhi]$Ö8\e]-]_^:f�Å b2agf6Óe`8]-agf�ÙÑf�Ò�b2Óe]$]_` ] ^ef ] bdh�\ ` Ï â2fdÓef`S/Óec:ÐÞÓ:â¿Ô Õ f�ß�b2ÙÞÙ�] ^ebd]$] ^ef
\<f�ÅËßæ`8Û Æ `8Óef�Ó:]_h$` Ï b Ç ] ÐÞÛ�fGq}^e`8Û�`8â<f�Óefd`8\eh$bdÓec S/aghQ]�q}`8aicef�a Í�x b2ag\<`8Ò Æ ag`8ßæf�hQh-b2agf:jÁb hQf�]E` Ï hQ]_b2]_f�ha Ècb aZd %eã1ãeãZ% aNegf � bdÓ�ÐÞÓ:ÐÞ] ÐÞb2ÙehQ]_b2]_f�c:ÐÞhQ] agÐÑÖ8\e] ÐÞ`8Ó�Ò�fdß�] `8aihyÈ7��h d %1ãeã1ãZ%jh e # � b2Óec�bVÛ�b2]_aiÐÞã�k ÈcbDbml�nAo fDf ` Ï
hQ]_b2]_fE] agbdÓ:hiÐÑ] ÐÞ`8Ó Æ ai`8Ö8bdÖ8ÐÑÙÞÐÑ] ÐÞf�hBÔsÜ<f�]u] ^ef�hi] bd] fEbd]u] ÐÑÛ�fqp�Ö8fEcef�Ó:`8]_f�c�Ö8Åsr�t'hi`$]_^:bd]l�nAoVÈ -/. r�t ç d È a ou0 r�t}È a n:2ØÈ -/. r�t ç d È a ou0 r�t}È a n&vP%wr�tmx d È a nmy@%wr�t9x{zFÈ a n:|}%1ãeãeã'2�ã
Ä ^eÐÑh ]_Å Æ fV` Ï Û�`8c:f�Ù¿ÐÞh�\ehQf Ï \eÙ¿ÚE^ef�Ó�ÐÞ]1ÐÑh Æ `8hihQÐÞÖ8ÙÑfV] `�`8Ö8hifdagÒ�fVc:ÐÞaif�ß�] ÙÑÅV]_^:fVhQ]_b2]_fV` Ï ]_^:fVhQÅ�hi] f�ÛËÔ � Ó!] ^ef
â<bdÛ�Ö8ÙÑf�agÅ hzag\:ÐÞÓ Æ ag`8Ö8ÙÑf�Û �
Ï `8aYf�ã2bdÛ Æ ÙÑf � ] ^ef�ß�\:agagfdÓe]�hQ] bd] f�` Ï ]_^:f�hiÅ�hQ] f�Û � ]_^:f�bdÛ�`8\eÓ:]�` Ï Û�`8Ó:f�Å�] ^ef
â<bdÛ�Ö8ÙÑf�a�^ebdh � ß�b2ÓÁÖ8fD`8Ö8hQf�agÒ�fdc
Ô � ÓÁ] ^ef-â2f�Ó:f`S/ÓeceÐÑÓeâ Æ ag`8Ö8ÙÑf�Û � ]_^:fDhQ]_b2]_f�h�Û�ÐÑâ2^:]'Ö8fDf�ã2`8Ó � ÐÑÓe] ag`8Ó!bdÓ:c
ÐÑÓe] f�agâ<f�Óef � Ö8\:]:ÐÑ]:ÐÑh
Óe`8] Æ `8hihQÐÑÖ8ÙÞfK] `�hQf�fY]_^:ÐÞh
hQf`_s\ef�Ó:ß�fK` Ï hi] bd] f�h)Ö8ÅzÙÞ`8`�\<ÐÞÓ:âEbd]/]_^:f kUT [YÔ � ÓehQ]_f�b2cDÚEfYhQf�f
] ^ef �,� ;&,e�<� Í ]_^:fVhifG_<\:f�Óeßæf-` Ï Óe\:ß�ÙÑf�`8] ÐÞc:f�h�Í bdÓ:cÁÚ�f$ÚE`8\eÙÑcÁÙÞÐ�\2f$] `�Û�`8cef�Ù�] ^eÐÑhYhQÐÞâ<Óeb2ÙubdhY^:bdÒ�ÐÑÓeâ�Ö8fdf�Ó
Æ ai`8ce\eßæf�c�Ö8ÅEb x bda�\2`8Ò Æ ai`8ß�f�hQh'`8Ó�] ^efEbdÖ8`8Ò�f�hQ]_b2]_f�hBÔ

Ä `�f�ã2]_f�Ó:c ] ^efáÛ�`8cefdÙ � ßæ`8ÓehQÐÞc:f�aVb2Ó bdÙ Æ ^:bdÖ8f�]×` Ï hQÅ�Û�Ö8`8ÙÞh)~ È�b�� d %1ãeãeã$%��(� f ]_^:bd]zb2agfÈ\:hifdc ÐÑÓ
] ^ef�`8Ö8hQf�aiÒ�f�cËhQÐÑâ2Ó:bdÙ\, È�, d ã1ãeã�,��/ÔàZB`8a k�T [ ] ^eÐÑh�ÚEÐÞÙÑÙ'Ö8f�b�u � v � w � x f Ô Ä `Ëß�`8ÓehQf�aiÒ�f�h Æ bdßæf�ÙÑbd] f�a�ÙÞf�], K � hi] bdÓ:c Ï `8a1, � ã1ãeã�, K bdÓ:cc� K � hQ]_b2Óec Ï `8a�r � %1ãeã1ãwr K ÔE[
hz] ^ef x bda�\2`8Ò Æ ai`8ß�f�hQhzâ<`8f�h×`8Ó � bdh�ÚEf�ÙÞÙ
bdh
Û�`8Ò�ÐÑÓeâ�Ö8f�] ÚEf�f�Ó�hQ]_b2]_fdh � ] ^efVhQÅ�hQ]_f�Û fdÛ�ÐÞ] h�bDhQÅ�Û�Ö8`8Ù¿b Ï ] f�a�ÐÑ]1f�Óe] f�aih�f�b2ß�^�hQ] bd] f:Ô Ä ^ef�hQÅ�Û�Ö8`8Ù¿f�Û�ÐÞ] ] f�c
ÐÑhzcefd]_f�aiÛ�ÐÞÓ:f�cáÖ8Å�] ^ef�hiÅdÛ�Ö8`8Ù)f�Û�ÐÑhihQÐÑ`8ÓËceÐÑhQ]_aiÐÞÖ8\:]_ÐÑ`8Óá` Ï ] ^ef�hi] bd] f:Ô � `Á]_^:f�`8]_^:f�aYÓef�ÚHß�`8Û Æ `8Óef�Ó:]�` Ï
] ^ef�Ì x�x ÐÑh�] ^ef�Û�bd] agÐÑã�` Ï hi] bd] f`q}hQÅ�Û�Ö8`8Ù Æ ag`8Ö8bdÖ8ÐÑÙÑÐÞ] ÐÞfdhg�yÈ3bDbA�{nA� f�f ÚE^efdagf��n:�3È -/. ,�t}È��N�T0 r�t®È a n'2�ã
� Ó�â<f�Ó:f�agb2Ùe] ÐÞÛ�f`qÎ^e`8Û�`8â<f�Óef�ÐÑ] Å×ÐÑh�Ó:`8]uagf`_s\:ÐÞaif�c�bdÓec�] ^ef Æ ai`8ß�f�hQh'ß�b2Ó�Ö8f�cef�hQß�aiÐÞÖ8f�c�] ^e\:hJj

ORÔ�bw�'r�t�%�,qt�# f ÐÑh�b x b2ag\<`8Ò Æ ag`8ß�fdhihm_
�&Ô -/. r t ç d %w, t ç d 0 Æ b2hi]A2«È -�. r t ç d 0 r t 2 -\. , t ç d 0 r t ç d 2ØÈ�l+����� �&� y �L� �&� yu� �&� y Ô

T `8]_fE] ^eb2]�cef Æ fdÓecefdÓeß�f�`8Ó�] ^ef Æ bdhQ]�ß�`8\:ÙÞc�Ö8f×â<f�ÓefdagbdÙÑÐÑÝ,fdc�hi`$] ^ebd]-�. r�t ç d %w,�t ç d 0 Æ b2hi]:2ØÈ -/. r�t ç d 0 � tt9xZ� 2 -/. ,qt ç d 0 , tt9xZ� %�� t ç dt9xZ� 2'%
Ö8\e])]_^:f Ï `8ß�\eh�` Ï Û�`8hi]u` Ï ] ^eÐÑh�ß�^:b Æ ] f�a1ÚEÐÞÙÑÙeÖ8fE`8Ó�] ^ef�hi] bdÓ:ceb2agcRS/aghQ]�q}`8aicef�a1Ì x�x Ô�
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Z {�	<��p:l P�Ô�O�Ô � agÓ�b2Óec�Ö8b2ÙÞÙ:Û�`8cef�ÙR` Ï Ì x�x

Õ bdÖ8ÐÑÓef�azµ
ñî×��j¸�Äjº�\:hif�h ] ^ef Ï `8ÙÑÙÞ`8ÚEÐÑÓeâ$f�ãdb2Û Æ ÙÑf�] `�^ef�Ù Æ f�ã Æ ÙÞb2ÐÞÓ�]_^:f�Ú�`8a�\2ÐÑÓeâ<h�` Ï ]_^:f�Ì x�x Ô � `8Ójq
hQÐÞc:f�a�bDhQf�]&` Ï ]_^:agf�f�\:agÓ:h�ÚEÐÑ]_^�ÒdbdagÐÑ`8\eh ß�`8ÙÑ`8\eaif�c�Ö8b2ÙÞÙÑh�ÐÑÓ�] ^efdÛ Ç
Z8ÐÑâ<\eagfAP
Ô^O Í Ô Ä ^ef�\eaiÓeh bdaif�^eÐÑcecefdÓ�ÐÑÓ
b�ag`8`8ÛHÖ8Å�bVâ2^:`8hi]nÔ Ä ^:f�â<^e`8hQ]uaibdÓec:`8Û�ÙÞÅEhQf�ÙÑf�ß�] h�bdÓ�\:agÓ � \ehQÐÑÓeâD] ^ef x b2ag\<`8Ò Æ ag` Æ fdag] Å � ] ^efdÓ�agbdÓ:ce`8Û�ÙÑÅ
Æ ÐÑße\<hEb!Ö8b2ÙÞÙ Ï ag`8Û ] ^ef�hif�ÙÑf�ßæ]_f�c \eaiÓ
Ô Ä ^:f�â<^e`8hQ]�hi^:`8Ú�h�Åd`8\ ] ^ef�Ö8bdÙÑÙ'bdÓec Å�`8\�Óe`8] f�ÐÑ]_h�ßæ`8ÙÞ`8\:a­Ô Ä ^ef
â<^e`8hQ])] ^ef�Ó�aif Æ ÙÑbdß�fdh�]_^:fEÖ8bdÙÑÙ:ÐÑÓ�] ^efE\eaiÓ � hQf�ÙÑf�ß�] h�] ^efEÓefdãd])\:agÓ�\:hiÐÑÓeâ$]_^:f x bda�\2`8Ò Æ ai` Æ f�ai]_Å�`8Ó�] ^efE\eaiÓ
hQf`_s\ef�Ó:ß�f �¿Æ ÐÑße\<h�`8\:])b-Ö8bdÙÑÙ Ï ag`8Û ] ^ef�ÓefdÚ \:agÓ�bdÓec�hi` Ï `8ag] ^
Ô Ä ^:f�hifG_<\:f�ÓeßæfVÅ�`8\�`8Ö8hif�aiÒ�f�ÐÑh `8Ö8ÒdÐÞ`8\:hiÙÑÅ
] ^ef�hifG_<\:f�Óeßæf�` Ï Ö8bdÙÑÙ
ß�`8ÙÑ`8\eaghBÔ Ä ^ef�â<f�Óefdagbd] ÐÑ`8ÓÈ` Ï b�Ì x�x `8Ö8hQf�agÒ�b2]_ÐÑ`8ÓáhQf`_s\ef�Ó:ß�f�ß�b2ÓËÖ8f�f�ã Æ agf�hQhQf�c
Û�`8agf Ï `8aiÛ�bdÙÑÙÞÅ/j

ORÔ � hif�h�]_`$ß�^:`8`8hif�bdÓ�ÐÑÓeÐÑ] ÐÞb2ÙehQ]_b2]_fsr d Ô
�&Ôgp�¹ {
�&Ô � hif�] ^ef�ceÐÑhQ]_aiÐÞÖ8\:]_ÐÑ`8ÓÈ` Ï hQÅ�Û�Ö8`8ÙÞh Ï `8aYhQ]_b2]_fFr t Í ] ^ebd]�ÐÞh����º��� d %&�º��� z %eã1ãeã(%&�L��� � #�Í ]_`Áâ<f�Óefdagbd] f, t Ô
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b0S:ã2f�c Æ `8ÐÞÓ:]
` Ï ] ^efDaif�f�hQ]_ÐÑÛ�bd] ÐÑ`8Ó Æ ai`8ß�f�c:\eaifVbdÓ:c�] ^ef�aif Ï `8aif�b�ÙÞ`8ßæbdÙ�Û�bdã2ÐÞÛ�\:ÛËÔzÇ � fdfDhQf�ß�] ÐÞ`8ÓÉP&Ô W Ï `8a
b Æ ag`8` Ï Ö8b2hifdc `8Ó µ
Ï�Ú)Î&Ñ ¹54jºdÔ ÍàÄ ^:f�agf�b2agf ó��æõ z ½\#�ß�b2ÙÞßæ\eÙÑbd] ÐÞ`8Ó:h�agf`_s\:ÐÞaif�c Ï `8a ;k bdÓ:c ;� � b2Óec hiÐÑÓeßæf
bdÙÑÙ1` Ï ] ^ef�Ò�b2agÐÑbdÖ8ÙÑf�h�\ehQf�cËÐÑÓ aif�f�hQ]_ÐÑÛ�bd] ÐÑ`8ÓÈbdÙÑhi`Ëagf`_s\eÐÑagf ó���õ z ½�#/ß�b2ÙÞßæ\eÙÑbd] ÐÞ`8Ó:h � f�bdßæ^ËÐÑ]_f�aibd] ÐÞ`8ÓË` Ï ] ^ef
agfdf�hi] ÐÑÛ�bd] ÐÞ`8Ó Æ ai`8ß�f�hQh�ÐÞh óô��õ z ½\# � Ú�^:ÐÞßæ^ Ï `8a¿b Æ bdai]_ÐÑß�\:ÙÞb2a�Û�`8cef�ÙB] ` Æ `8ÙÑ`8â2Å�ÐÑhuÙÑÐÞÓ:f�bda�ÐÑÓ�hiÅdÛ�Ö8`8Ù�hifG_<\:f�Óeßæf
ÙÑf�Óeâ<]_^1Ô T `8] f�]_^:bd] Ï `8a�ß�`8Û Æ ÙÞf�ã-Û�`8cef�ÙÑh�ÚEfVb2agf�Û�b2ãdÐÑÛ�ÐÞÝJÐÑÓeâ�]_^:f�ÙÞÐ�\<f�ÙÞÐÑ^e`8`8c�ÐÞÓ�Û�bdÓ:ÅVceÐÑÛ�f�ÓehQÐÑ`8Óeh�bdÓ:c
] ^ef�aif$b2agf�ÙÑÐ^\<f�ÙÑÅ�]_`ÁÖ8f�Û�bdÓ:Å�ÙÞ`8ßæbdÙ)Û�b2ãdÐÑÛ�b � hQ`�ÐÑ]�Û�b2Å�Ö8f$Ó:f�ß�fdhihQbdaiÅ�]_`!\ehQf�Û�bdÓ:Å�ceÐ ÏÎÏ fdagf�Ó:]�hi] bdai]_ÐÑÓeâ
Æ `8ÐÑÓe] h Ï `8a¿] ^ef�ÐÑ]_f�aibd] ÐÞ`8Ó:h�ÐÞÓD`8agcefda/] `z`8Ö8] bdÐÑÓ�Ò�b2ÙÞ\:f�h)ßæÙÞ`8hQf�]_`�]_^:f�â<ÙÑ`8Ö8bdÙdÛ�b2ãdÐÑÛ�\eÛ ÙÑÐ^\<f�ÙÑÐÞ^:`8`8c�f�hi] ÐÑÛ�bd] f�hJÔ

R�Õ�è�ÕV´»Ü)Ãn¸:¸�Û)¸�Û)Â�Ö�»-À8×��JÙ¼À8Ù! `×8Â�Ù¼¸/·ÈÂ²»sµbÖ�·ØÙ�é�Ý�»
Ä agf�b2]D] ^ef `8Ö8hQf�agÒdbd] ÐÞ`8Ó hQf`_s\efdÓeß�f�, bdhÁÖ8f�ÐÑÓeâ S/ãdf�c b2Óec cef`S/Óef76���h %&kÁ%9�Â#×] ` Ö8f -/. ,10 ¾Ò2×bdÓ:c=g�A�)%jhÀ%jkÁ%9�Â#8]_`VÖ8f -/. ,�%��Á0 ¾Ò2 Ô �_Ï ÚEfzÙÑf�]98!aif Æ aif�hifdÓe]/]_^:fzhQf�]¿` Ï b2ÙÞÙ Æ `8hQhQÐÞÖ8ÙÑfzhQ]_b2]_f×hifG_<\:f�Óeßæf�hzÇ:8õÈ a � Ín�

] ^ef�Ó 6Â��h %jkÁ%m�À#ØÈ Ið�;�< =g�A�)%jhÀ%jkÁ%9�Â#gã

[
ÙÞhQ`-c:f`S/ÓefEbdÓ�b2\eãdÐÑÙÑÐÞb2agÅ Ï \:Óeßæ]_ÐÑ`8Ó*= ��hÀ%jkÁ%9�Â%jh?>D%jk@>A%9�A>D#e] `$Ö8fIð�;�< =g�A�)%jhÀ%jkÁ%9�Â#æÙÑ`8â . =g�A�)%jh > %jk > %9� > #�2-ã

ZB`8a1ß�`8Ó:Ò�f�ÓeÐÑf�Ó:ß�fEÚEf�ßæbdÓ�aif�ÚEagÐÑ]_f�] ^efEbdaiâ2\:Û�f�Óe] h���hÀ%jkÁ%9�Â#:b2ÓecH��h?>A%jkB>D%m�3>A#e]_`$]_^:f Ï \eÓ:ß�] ÐÞ`8Ó:hC6 � =!bdÓ:c=�bdhÂ¾VbdÓ:c�¾D><agf�h Æ f�ßæ]_ÐÑÒ�f�ÙÑÅ�Ô
Ü lnrzr×o Ô E 9 = ��¾(%9;¾(#FEG= ��¾(%j¾(# *
%R�H, 6Â�æ;¾�#FEH6���¾(# @V��*�%D�1* �i��/�*���,R��IJ=R�s�Þ��* 6»=C,R�Ñ� �¡� = ��¾(%9;¾(#BÈJ= ��¾(%&¾(#

�-,R� =g�A�)%&¾(#�ÈH=g�A�)% ;¾(# 91(2���s�Þ� �LK@8 K



ö � � ���U���1���G�V�G�V�Hø��"ûØ���H� ûØ� � ���H� �G�h�H���eøJ�`� èG�b� � �
�
p:v&vew Ô

ÙÑ`8â)M 6Â�æ;¾{#6Â��¾(#ON È ÙÞ`8â IðP;�< M =��:�)%&;¾(#6Â��¾(#QN
È ÙÞ`8âFIðP;�< M =��:�)%j¾(#6Â��¾(#QN M =��:�)% ;¾(#=��:�)%j¾(#ON
E IðP;�< M =g�A�)%j¾(#6���¾(#QN ÙÞ`8âRM =g�A�)% ;¾(#=g�A�)%j¾(#SN Ç � Í

È {6Â��¾(# Ið�;�< =g�A�)%j¾(# . ÙÑ`8âi=g�:�Á%9;¾(#NúËÙÑ`8â =g�:�Á%&¾(#�2
È {6Â��¾(# . = ��¾(%&;¾(#NúT=À��¾(%j¾(#�29Eô¿ Ö8Å�^:Å Æ `8] ^ef�hQÐÑhbã

Ä ^efáÐÑÓefG_<\:bdÙÑÐÞ] ÅÈb2]$Ç � Í ÐÑh-b2Ó b ÆRÆ ÙÞÐÑß�b2]_ÐÑ`8Ó ` Ï3U f�ÓehQf�ÓjÅ hDÐÑÓefG_<\:bdÙÑÐÞ] ÅÈ] `�]_^:fáß�`8ÓeßæbdÒ�f Ï \eÓ:ß�] ÐÞ`8Ó ÙÑ`8â Ú�ÐÑ] ^
ceÐÑhQß�agfd]_f Æ ag`8Ö8b2Ö8ÐÞÙÑÐÞ] ÅDÛ�fdbdhQ\eagf�=g�A�)%j¾(#V%56���¾(#/`8Ó+8�ÚE^:ÐÞßæ^!ÐÑhYhQ]_aiÐÞßæ]
\:ÓeÙÑf�hQh�=��:�)% ;¾(#W%6=g�A�)%j¾(#�ÐÑhYß�`8ÓehQ] bdÓe]
`8Ó@8�Ô

Ä ^ef�aif Ï `8aifKÐ Ï ÚEfzS:Ó:c ;¾ � ] ^ef×Ò�bdÙÑ\efE` Ï ¾D>d] ^eb2]¿Û�bdãdÐÑÛ�ÐÑÝ,fdhC= ��¾(%&¾D>A# � ÚEf�^ebdÒdf Ï `8\:Óec�b Æ bdaibdÛ�f�] f�a&hif�];¾V]_^:bd]uÐÑÓeßæagf�b2hif�h�]_^:f×Ò�b2ÙÞ\:f�` Ï 6Â��¾(#¡Ô � ÐÑÓeß�f
=g�:�Á%&h %jkÁ%m�À#�Èÿh � y�� � y��Ày �4tuëTz l � �&ì y � ��� � ���L� �Þagf�ßæbdÙÑÙ
ÇHO Í #

ÚEfEÚ�ÐÑhQ^�]_`$Û�bdã2ÐÞÛ�ÐÑÝJf= ��¾(%j¾ > #�È Ið�;�< =g�A�)%&¾(# . ÙÞ`8â/h >�}y » � t � � ÙÑ`8âql >� �&ì yw��� » � t � � ÙÞ`8âg� >��� � � 2
hQ\eÖ�a fdß�]u] `D] ^efEhQ]_`8ßæ^ebdhQ] ÐÞßYßæ`8ÓehQ]_aibdÐÑÓe] hJjeI një d h >n È {SX eI oAë d l >nDo È {@% �I�Pë d � >n:� È { ��{q¼c÷Â¼ÿõ�#gã

� hQÐÑÓeâ�Ü2b2â2aibdÓ:â2f-Û�\eÙÑ]_Ð Æ ÙÑÐÞf�aih�ÐÞ]
ÐÞh®_s\eÐÑ] fVf�bdhQÅV] `�hi^:`8Ú ] ^eb2]&] ^ef�`8Ó:ÙÞÅ-ß�aiÐÞ] ÐÞßæbdÙ Æ `8ÐÑÓe]
` Ï = ��¾(%j¾Y>�#�bdh b
Ï \:Óeßæ]_ÐÑ`8Ó�` Ï ¾D>dÐÑh h >n È

� � v6ëTn =��:�)%j¾(#� ð�;�< =��:�)%j¾(#l >nDo È
� � �&ì y ëNn[Z ��� ë�o =g�A�)%&¾(#� � �&ì y�ëNn =g�A�)%j¾(#� >oæ� È
� � �wëNn-ZÌ�«�uë\.10 =g�A�)%&¾(#� � �^]�_ =g�A�)%j¾(# ã

� ÐÑÓeßæf�]_^:f×hQf�ß�`8Ó:c�cef�aiÐÞÒdbd] ÐÞÒ�fE` Ï =�ÚEÐÞ] ^�agfdh Æ fdß�]�] `-b2ÙÞÙ:` Ï ]_^:f Æ bdagb2Û�f�] f�agh'ÐÑÓ�¾D><ÐÞh�Óef�â<bd] ÐÞÒdf � ] ^efEß�aiÐÞ] ÐÑß�bdÙ
Æ `8ÐÑÓe]uÐÑh�] ^efEÛ�b2ãdÐÑÛ�\eÛ Ò�bdÙÑ\efD` Ï =&Í?] ^efdagf�Ö8f�ÐÞÓ:âDÓ:`-Ö8`8\:Óeceb2agÅ�hQ\ea Ï bdßæf�h�Í?b2Óec�] ^e\eh�Ö8f�ß�`8Û�fdh�]_^:fEÓef�Ú
Æ b2agbdÛ�fd]_f�aDhif�] ;¾¿Ô � Ó ] ^efÈÙÑÐÞâ<^e]E` Ï ]_^:fÈÜ2fdÛ�Û�b ÐÑ]EÐÞh�ß�ÙÑf�b2a-] ^eb2]×] agb2Óeh Ï `8agÛ�ÐÑÓeâG¾ ] ` ;¾ ÐÑÓeß�aif�bdhQf�h�] ^ef
Ò�b2ÙÞ\:f�` Ï ]_^:f Ï \eÓ:ß�] ÐÞ`8Ó`6���¾(#}È -�. ,�0 ¾Ò2�\eÓ:ÙÞf�hQhq¾õÈ ;¾�ÐÞh×bàS/ãdf�c Æ `8ÐÑÓe]�` Ï ]_^:f$] agb2Óeh Ï `8aiÛ�bd] ÐÞ`8Ó1Ô � Óecefdf�c
] ^eÐÑh�] agb2Óeh Ï `8agÛ�b2]_ÐÑ`8Ó�` Ï ¾-ß�`8ÐÑÓeß�ÐÑcefdh ÚEÐÑ]_^�]_^:f�agf�fdhi] ÐÞÛ�b2]_ÐÑ`8Ó Ï `8agÛ�\:ÙÞb2h�`8Ó Æ bdâ<f�OJ�
ÔuÉ�fV^:bdÒ�fD]_^:f�agf Ï `8agf
cefdÒ�f�ÙÑ` Æ f�c Æ ag`8ßæf�ce\:agf�h'] `$hi`8ÙÑÒ�fEbdÙÑÙe] ^eaif�f×Ì x�x Æ ai`8Ö8ÙÞf�Û�h'ÚE^:ÐÞßæ^�bdagfEÙÑÐÞÓ:f�bda'ÐÑÓ�] ^ef�hifG_<\:f�ÓeßæfEÙÞf�Ó:â2] ^
Ô



ö � U���÷"øJ���¾���C���b���`�����eú�� � ���zøJ� �b�b���hûØ�e�a� �@çUûØ���b��úeü �&�R�Õ�¹`ÕV´ µB¸/ÀÉÜ)Ý�Â�×8Â�Ù¼¸/·Ø×8º¿µB¸:·�Ã1Ù¼½/»-ÃH×8Â�Ù¼¸/·
Ä ^ef�aif-ÐÑhK`8Ó:f-ßæ`8ÓehQÐÞc:f�agb2Ö8ÙÞf Æ agb2ß�] ÐÞßæbdÙuc:Ð Ï S:ßæ\eÙÑ]_Å$ÚEÐÞ] ^ÁbdÙÑÙ)` Ï ] ^efDßæbdÙÑß�\:ÙÞb2]_ÐÑ`8Óeh×bdÖ8`8Ò�f:Ô � `8Û�f-` Ï ] ^ef

Ò�b2agÐÑbdÖ8ÙÑf�h'bdaif Æ ai`8Ö8bdÖ8ÐÑÙÞÐÑ]_ÐÑf�h
` Ï Òdf�agÅzri\:ÓeÙÑÐ^\<f�ÙÑÅ`t�f�Òdf�Óe] h1bdÓec$hQ`VÚEÐÞÙÑÙR^eb2Ò�fzÒdf�agÅ×hiÛ�b2ÙÞÙ8Ò�b2ÙÞ\:f�hBj/Ö8f�Å�`8Óec$] ^ef
agb2Óeâ<fz` Ï Û�`8hi]/ß�`8Û Æ \:]_fda$^/`8bd] ÐÞÓ:â�q Æ `8ÐÞÓ:]/aif Æ aif�hifdÓe] bd] ÐÞ`8Ó:hJÔ Õ bdÖ8ÐÑÓef�a&hi\:â2â<f�hQ]_h'b�Û�f�] ^e`8cV` Ï agf�hQß�b2ÙÞÐÑÓeâ Ï `8a
] ^ef Ï `8aiÚ�b2agc�bdÓ:c�Ö8bdß1\2ÚEb2agc�Ò�b2agÐÑbdÖ8ÙÑf�h � Ö8\e] � S:Ó:c�]_^:ÐÞh�]_f�c:ÐÞ`8\:hJÔ&ZB`8a1]_^:f � ÐÑ] f�agÖ8ÐRb2ÙÞâ<`8agÐÑ] ^eÛ ^e`8ÚEf�Ò�fda
^:f
hQ\eâ<â2f�hQ] hz] ^ef$ÙÞ`8â<ÐÞßæbdÙ
ß�^:`8ÐÞßæf-` Ï hQ]_`8aiÐÞÓ:â�] ^ef$ÙÞ`8â�` Ï ] ^ef Æ ai`8Ö8bdÖ8ÐÑÙÞÐÑ]_Å�ÐÑÓá]_^:f-ßæ`8Û Æ \e] f�a²Ô Ä ^eÐÑhKÚE`8ag\<h}S:Ó:f
bdh bdÙÑÙ/` Ï ]_^:f�bdagÐÑ] ^eÛ�f�] ÐÞßz` Æ f�agb2]_ÐÑ`8Óeh�ÐÞÓ�]_^:ÐÞh�bdÙÑâ2`8aiÐÞ] ^eÛ bdaif�Û�\eÙÑ]_Ð Æ ÙÑÐÞßæbd] ÐÞ`8Ó:hJÔ � Ó�] ^ef Ï `8agÚEbdaic Æ ag`8ßæf�ce\:agf
bdÛ�`8Ó:â2hQ]
`8]_^:f�agh � bdc:ceÐÑ]_ÐÑ`8Ó Æ agf�hQf�Óe] h�b-Ö8ÐÞ]&` Ï b Æ ai`8Ö8ÙÞf�ÛËÔ Õ bd] ^efda']_^:bdÓ�\:hiÐÑÓeâ Õ bdÖ8ÐÑÓef�a�Å h�aif�hQß�bdÙÑÐÑÓeâ�ÐÞc:f�bdh
� cefdß�ÐÑcef�c�] `D`8Ö8] bdÐÑÓ�ÙÞ`8â<h�` Ï hQ\eÛ�h�` Ï/Æ ag`8Ö8bdÖ8ÐÑÙÑÐÞ] ÐÞfdh�ÙÞÐ�\<f�]_^:ÐÞh4ã1ãeã

�ÎÏ !NÈ ÙÞ`8â«��8/#/bdÓeccb»È ÙÑ`8â+��d\#dbdÓ:c�ÉËÜJïBd6ÚEfEbdhQhi\:Û�fedgfh8á] ^efdÓ
ÙÑ`8â«��8 »`d\#&È6ÙÑ`8âL�Wi 5 »hiOjL#

È6ÙÑ`8âL�Wi 5 ��{i»hiOj x 5 #9#
ÈG!�»ËÙÑ`8â+��{ »7i j x 5 #gã

ÉË^:ÐÞÙÑhQ]×aif�ÙÞb2]_ÐÑÒ�f�ÙÑÅá] ÐÞÛ�fÈßæ`8ÓehQ\eÛ�ÐÑÓeâ Ï `8aV] ^ef �&�<� � ]_^:ÐÞh-Û�f�] ^e`8c6` Ï ßæbdÙÑß�\eÙÑbd] ÐÑ`8Ó?b2ÙÞÙÑ`8ÚEh-\:h-] `�f�ã Æ aif�hQh
f�Ò�fdagÅ�] ^eÐÑÓeâ$ÚEÐÞ] ^�ÙÑ`8â Æ ag`8Ö8b2Ö8ÐÞÙÑÐÑ]_ÐÑf�hBÔ T `8] fV] ^eb2]&Ð Ï dlkm8 ] ^ef�Ó!] ^ef �&�<� ÚEÐÑÙÞÙ�ai`8\eÓec!` ÏÎÏ i j x 5 ÈQd�%n8á]_`
ÝJf�ag`×bdÓ:c�^ef�Ó:ß�f�ÙÞ`8â«��8Â»3d�#æÚEÐÞÙÑÙdÖ8f�cefdf�Û�f�cE]_`�Ö8f ÙÞ`8âL��8/#dÚE^:ÐÞßæ^�ÐÞh&â2`8`8c�f�Ó:`8\eâ<^�ÐÞÓ�hQ\eßæ^�ß�ÐÑagßæ\eÛ�hQ]_b2Óeß�fdhJÔ
[
h�ÐÞ])^eb ÆeÆ f�Óeh�]_^:ÐÞh�] f�ßæ^eÓeÐ�_s\efE^eb2h�bdÙÑagfdbdceÅEÖ8f�fdÓ�b ÆRÆ ÙÑÐÑf�c¼µ
æ®ò�ÂLQÉÄj¸)ºdÔR�Õ�¸jÕFÑ»ÖØ×8ÂVÙ¼Ã�×0Ð�»s·�»JÃH×8º�Ù! d»<½ÉßhÙ¼½/½¿»s· QÉ×�Ãn¶R¸T
�Q�¸/½¿»sº�Þ

Ä ^ef�ß�\eaiagf�Ó:]�c:f�hQÐÞâ<Ó�` Ï ] ^ef�Ì x�x ÐÞÛ Æ `8hif�hEb!â2fd`8Û�f�]_aiÐÞß$ceÐÑhQ]_aiÐÞÖ8\:]_ÐÑ`8Ó `8Ó hQ]_b2]_f�ce\eaibd] ÐÞ`8Ó1Ô0d ÐÞÒ�fdÓ
] ^ebd]�] ^ef�Ç ^:ÐÞc:cef�Ó Í�x b2ag\<`8Ò Æ ag`8ß�fdhih�ÐÑh�] ÐÞÛ�fGq}^e`8Û�`8â<f�Óefd`8\eh�] ^eÐÑh�ß�b2Ó�Ö8f�hi^:`8Ú�Ó�fdbdhQÐÞÙÑÅ:j-/. r�zFÈ a n6%1ãeã1ãZ%wrpo3È a n�%wrpo ç d È a o^qëNn60 r d È a nj2ØÈ�l o�x dnDn ��{iúÿl�n�n6#gã
Ä ^eÐÑh1Û�bdÅ×Óe`8]¿Ö8fKb�hif�Ó:hiÐÑÖ8ÙÑf×aif�hi] agÐÑß�] ÐÑ`8Ó � bdÓec�ÐÑ]¿Û�bdÅzÖ8fz\ehQf Ï \:Ù8]_`�b2cec$bdÓ$f�ã Æ ÙÑÐÑß�ÐÑ]/c:\eaibd] ÐÞ`8Ó$ceÐÑhi] agÐÑÖ8\e] ÐÑ`8Ó= n ��r(#$ø -/. r z È a n %1ãeãeãZ%�r o È a n %wr o ç d È a o^qëNn 0 r d È a n 2
] `Df�b2ß�^�hi] bd] f:Ô � Ó�ce`8ÐÑÓeâ�hQ`DÚEf×aif�Û�`8Ò�f×hif�Ù Ï q}] agb2ÓehQÐÞ] ÐÞ`8Ó:h Ï ag`8Û ] ^ef�hi] bd] fz] agb2ÓehQÐÞ] ÐÑ`8Ó$Û�b2]_aiÐÞã�k$Ô Ä ^:f�agf Ï `8agf
] ^ef�hi] f Æ h Ï `8a1]_^:f�â<f�Ó:f�agb2]_ÐÑ`8Ó�` Ï b�hiÅ�Û�Ö8`8Ù:hifG_<\:f�ÓeßæfEbdagf�Û�`8ceÐ�S/f�c�]_`)j

ORÔ Ä ^ef�ÐÑÓeÐÑ]_ÐÑbdÙ/hi] bd] f)r d ÐÑh�aibdÓ:ce`8Û�ÙÑÅ�hQf�ÙÑf�ß�] f�c�\ehQÐÑÓeâ)h'Ô
�&Ô?s\¹ {
�&Ô � hiÐÑÓeâ�] ^efVhQ] bd] fVce\:agbd] ÐÑ`8Ó�cefdÓehQÐÞ] Å Ï \eÓeßæ]_ÐÑ`8Ó�= �1t ��&�#¿ßæbdÙÑß�\eÙÑbd] f$]_^:fVÓe\:Û�Ö8f�a�` Ï hiÅ�Û�Ö8`8ÙÑher/u ] `�Ö8f

â<f�Óef�aibd] f�c�ÐÑÓ�]_^:ÐÞh�hQ] bd] f:Ô
P&Ô�d ÐÞÒ�fdÓ)r u \ehQfz] ^efKhQ]_b2]_f×hiÅdÛ�Ö8`8Ù<c:ÐÞhQ] agÐÑÖ8\e] ÐÞ`8Ó$]_`�â<f�Ó:f�agb2]_fKb�hQf`_s\ef�Ó:ß�fz` Ï hQÅ�Û�Ö8`8ÙÞh/,wv t ç o tv t ç d Ô T `8] f

] ^ebd])Ú�f�c:f`S/ÓefyxSu�] `-Ö8fgr d »h&�&S&�»zr/uJÔ Ä ^ef�hQfEhiÅdÛ�Ö8`8ÙÞh�ß�`8\eÙÑc�Ö8fEâ<f�Óef�aibd] f�c�Ö8ÅEhi`8Û�f�ßæ`8Û Æ ÙÑf�ã
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d Ì x�x Ô � Ó�`8agc:f�a�] `�Ö8`8]_^�h Æ fdf�c�\ Æ ]_^:fVbdÙÑâ2`8aiÐÞ] ^eÛ b2Óec�ÐÞÛ Æ ai`8Ò�fV\:ÓecefdaghQ]_b2ÓeceÐÑÓeâ �¿� c:f�ß�ÐÑcef�c�]_`�Û�ÐÑÛ�ÐÑß
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] ^ef�`8Ö8hQf�aiÒ�bd] ÐÞ`8Ó:h�ceÐÑceÓjÅ ]YagfG_<\:ÐÞaif�Û�\:ß�^ Ï `8aif�] ^e`8\eâ<^e]nÔ�[�] agb2ÓehQÐÞ] ÐÑ`8Ó ] bdÖ8ÙÑf!hi^:`8Ú�ÐÑÓeâË]_^:f Ï aif`_s\ef�Ó:ß�Å!` Ï
] agbdÓ:hiÐÑ] ÐÞ`8Ó:h'Ö8f�]_ÚEf�fdÓ-] ^ef×Ò�bdaiÐÞ`8\:h�ÐÞÓ:]_ai`8Óeh'hQ]_b2]_fdh
ÚEb2h�Û�bdc:f:Ôs[
ÙÞhQ`DbEß�`8\:Óe]�ÚEbdh�Û�bdcef×` Ï ]_^:fzÓe\:Û�Ö8f�a1` Ï
] ÐÞÛ�f�h b Æ bdag] ÐÑß�\eÙÑbda�ÐÞÓ:]_ai`8Ó Æ ^:bdhQf�ÚEbdh�]_^:f�ÙÞb2hi]
ÐÑÓe] ag`8Ó�ÐÑÓ!]_^:f�â2f�Ó:f�Ç hQf�f Ä b2Ö8ÙÞfV�
Ô^O Í Ô Ä ^ef Æ ai` Æ `8ag] ÐÑ`8Ó�` Ï
â<f�Óef�h�ÐÞÓ�] ^efhd�f�ÓjX�bdÓj\�f�ãd] agb2ß�] h']_^:bd]¿^eb2c�Óe`DÐÑÓe] ag`8Ó:h'ÐÞÓ�] ^efzd�fdÓ&X�bdÓj\VhQbdÛ Æ ÙÑf×ÚEb2h4{H½bÌ�%j{eä�ÌàÈ ¿Cã äGÊ`ä � b
Ò�b2ÙÞ\:f�]_^:bd]�ÐÑh�Û�\eßæ^�^eÐÑâ2^:f�a'] ^ebdÓ�] ^eb2]uÐÞÓ�^:\eÛ�b2ÓehBÔ
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Ä2o&�æ�Rl ��Ô�O�Ô � Ó:]_ai`8Ó�]_aibdÓ:hiÐÑ]_ÐÑ`8Ó Ï aif`_s\ef�Ó:ß�Å�]_b2Ö8ÙÞf Ï ag`8Û b2ÙÞÙ¾{eä�Ì4d f�ÓjX�bdÓ&\Dhif`_s\:f�Óeßæf�h

Ä ` Æ ^ebdhQf
Z8ag`8Û Æ ^eb2hif ¿ { Ì Ä Ê Õ1x���T [
Ü

¿ Ì�é é é ÌJÊ
{ é {D¿ Æ {`{
Ì â Æ { Ê

É�fzc:f�Óe`8] fK] ^efKÒ�b2ÙÞ\:f�h'ÐÑÓ Ä bdÖ8ÙÑfK�&Ô�OYÖ8ÅÉ�unAo Ï `8a¾¿�¼c÷�¼óÌKbdÓecN¿1¼3ùÀ¼ó½ � b2Óec$\ehQfz] ^ef�Û ] `�ß�b2ÙÞßæ\eÙÑbd] fl�nAogÔ Ä ^:f0_<\:bdÓ:]_ÐÑ]_ÐÑf�h)l�nDo'Ö8f�ÙÑ`8Ú hQ^e`8\:ÙÞc Ö8f�Û�\eÙÑ]_Ð Æ ÙÑÐÞf�c Ö8ÅH��{gúþl �nDn #&] ^ef Æ ai`8Ö8bdÖ8ÐÑÙÞÐÑ] Å$] ^eb2]�b�] agb2ÓehQÐÞ] ÐÑ`8Ó
] bG\<f�h Æ ÙÑbdßæf�b2]ubdÙÑÙ²Ô8ÉáÐÑ]_^:`8\e]u] ^eÐÑh�] ^ef)l�nDo¿bdaif�ÒdbdÙÑ\ef�h�ß�`8Óec:ÐÞ] ÐÑ`8ÓebdÙe`8Ó�hi`8Û�fE] agbdÓ:hiÐÑ] ÐÞ`8Ó�`8ßæß�\eaiagÐÑÓeâ�Ôû Ï `8ag÷wKôb-Ú ç¬ %�Ú ç d %�Ú çz f bdÓec ùFKôb-Ú x¬ %�Ú x d %�Ú xz f � l�nAo/øË¿Vb2hYÚ�f$bdaif-Ó:`8]'bdÙÑÙÞ`8ÚEÐÑÓeâ�hQ] bd] f-hQf`_s\ef�Ó:ß�f�hz]_`

ß�ai`8hih�hi] agb2ÓecehBÔû Ï `8ai÷CK�b-Ú ç¬ %OÚ ç d %OÚ çz f b2Óecsù�Ksb'õ�%�Ú ç¬ %�Ú ç d %�Ú çz f � l nDo È ü _�ýþcÿýW] v ü _�ý Ôû Ï `8aÉ÷@K�b-Ú x¬ %�Ú x d %�Ú xz f b2ÓecGùÂK�b[Ú x¬ %�Ú x d %�Ú xz f � l�nDo�ßæbdÓ�Ö8f�ÚE`8a�\2f�c `8\e]�Ö8ÅÉriÐÑÓeÒ�fdag] ÐÞÓ:â�t�] ^ef�ÐÞÓ:]_ai`8Ó
] agbdÓ:hiÐÑ] ÐÞ`8Ó Ï aif`_s\ef�Ó:ß�Å�] bdÖ8ÙÑf � Ö8f�ßæbd\:hif�] ^ef Ï f�b2]_\:agf�h�bdaif�hifdf�Ó ÐÑÓ agf�Ò�fdaghQf�`8agc:f�a­Ô Ä ^eb2]�ÐÑhsl�nDo.Èü ý!_þÂÿýW] v ü _�ýû l eÂe ÐÞh�Û�f�agfdÙÞÅ�]_^:f Æ ag` Æ `8ai]_ÐÑ`8Ó$` Ï â2f�Ó:f�h�] ^eb2]�^ebdÒdf�Ó:`-ÐÑÓe] ag`8Ó:hJÔû Ï `8agùAK`b-Ú ç¬ %�Ú ç d %�Ú çz f � l e o ÐÞh5{Âú�l eÀe Û�\eÙÑ]_Ð Æ ÙÑÐÞfdc!Ö8Å-]_^:f Æ ai` Æ `8ag] ÐÑ`8Ó�` Ï ÐÑÓeÐÑ] ÐÞb2ÙuÐÞÓ:]_ai`8Óeh�] ^ebd]
bdaif
` Ï ]_Å Æ f�ù � Û�\:ÙÞ] Ð Æ ÙÞÐÑf�c�Ö8ÅzbE^:bdÙ ÏÑ� Ö8f�ßæbd\:hif�` Ï ] ^ef Æ `8hihQÐÑÖ8ÙÞf�]_aibdÓ:hiÐÑ]_ÐÑ`8Óeh1] `V] ^efzaif�Ò�f�aihifzhi] agb2Óec
Ô Ä ^ef
Óe\:Û�Ö8f�a'` Ï ÐÞÓ:ÐÞ] ÐÑbdÙ/ÐÞÓ:]_ai`8Óeh�` Ï Ü)ÖØ×8Ã�»��uÐÑh � ÇoAë ¬ �unDo{ú � zoAë ¬ ��o�n�Ôû hQÐÞÛ�ÐÑÙÞb2agÙÑÅ�l e o ÚEÐÞ] ^)ù�K)b[Ú x¬ %OÚ x d %OÚ xz f ÐÑh4{+ú3l eÂe Û�\:ÙÞ] Ð Æ ÙÞÐÑf�c�Ö8Å�bE^ebdÙ Ï Û�\eÙÑ] Ð Æ ÙÑÐÑf�c�Ö8Å�] ^ef Æ ag` Æ `8agq
] ÐÞ`8Ó�` Ï f�ã2`8Óeh'` Ï ] f�agÛ�ÐÑÓeb2ÙRf�ã2`8Óeh�] ^eb2]�bdagfE` Ï ] Å Æ f�ù/ÚE^eÐÑß�^�ÐÑh ü ý ÿþÂÿýW] y ü ý ÿ Ôû Ï `8ai÷CK�b-Ú x¬ %OÚ x d %OÚ xz f � l�n e ÐÑh�] ^ef Æ ai` Æ `8ag] ÐÞ`8Ó�` Ï ÐÑÓe] ag`8Óeh�` Ï ]_Å Æ f×ÐR] ^eb2]ubdaif×ÐÑÓeÐÑ] ÐÞb2Ù:ÐÑÓe] ag`8Ó:h� ÇoAë ¬ �unDo{ú � zoAë ¬ ��o�n� ÇoAë ¬ � nDo ã

[�ß�ai\ecefDß�bdÙÑß�\:ÙÞb2]_ÐÑ`8ÓÁhi\:â2â<f�hQ]_fdc�] ^eb2]¾¿Cã Ê×ÚEb2h b$agfdbdhQ`8ÓebdÖ8ÙÑfVÒ�b2ÙÞ\:f Ï `8a�h e bdh�]_^:fVbdÒdf�agb2â2fVÙÑf�Ó:â2] ^ Ï ag`8Û
hQ]_b2ag]u] `DhQ]_` Æ ßæ`8ce`8Óeh'ÐÑÓ�] ^efhd�fdÓ&X�bdÓj\VhQf`_s\ef�Ó:ß�f�h�ÐÞh�b ÆRÆ ai`8ãdÐÑÛ�bd] f�ÙÞÅAÌ�¿C{D½�Ö Æ Ô Ä ^:f�agf Ï `8agfh�� �_ È¢h�� ì_ È ��{iú�h e #®& {

Ì & � ÇoAë ¬ � nAo� zn&ë ¬ � ÇoAë ¬ �unAo ã

�jÕ�è�Õ�ÔjÕ3ÎeÂ�×8Â²»Ë½)ÝØÃH×8Â�Ù¼¸/·�½)Ù¼Ã�Â�ÃHÙ���Ý�Â�Ù¼¸:·�Ã1Õ � ÐÑÓeßæf!] ^ef ¦¥ hQ]_b2]_fdhVbdaif Æ b2ag]K` Ï báhQ]_b2Óec:bdagc6Ì x�x ] ^ef�ÐÑa
hQ]_b2]_f�c:\eaibd] ÐÞ`8Ó ceÐÑhi] agÐÑÖ8\e] ÐÞ`8Ó:hEbdagf�â2f�`8Û�fd]_aiÐÞßsÔV[
ÙÞÙ1] ^eb2]�ÐÑhEagf`_s\eÐÑagfdcËÐÑh×] `áf�hQ]_ÐÑÛ�bd] fôl �nDn Ï `8azf�bdßæ^ËhQ]_b2]_f:Ô
� ÐÑÓeßæf -/. r�zFÈë&�&S&JÈ�rpo5È a n��È�rpo ç d 0 r d È a n'2ØÈ �'l'�n�n # o�x d ��{iú�l'�n�n #&%
] ^ef�Û�bdã2ÐÞÛ�\:Û ÙÞÐ�\<f�ÙÞÐÑ^e`8`8c�f�hi] ÐÑÛ�bd] f�` Ï l �n�n ÐÞh ]_^:f�Û�f�bdÓ�ÙÞf�Ó:â2] ^�` Ï hif`_s\:f�ÓeßæfVÐÞÓ�hi] bd] f�÷nÔ Ä ^ef�^:ÐÞhQ] `8â2aibdÛ
` Ï ] ^ef×ÙÞfdÓeâ<]_^:h
` Ï ] ^ef4é�Æ×ÐÑÓe] ag`8ÓehKÇ
Z8ÐÑâ2\:agfK�
Ô P Í ce`8f�hQÓ&Å ]:ÐÑÓehQ]_ÐÑÙ8Û�\eßæ^-ßæ`8Ó&S/cef�Ó:ß�f×ÐÞÓ$]_^:fKâ<f�`8Û�f�] agÐÑß�ÙÑf�Óeâ<] ^
Û�`8cefdÙ­Ô � f�ag^:b Æ h'bEâ<bdÛ�Û�b�ceÐÑhQ]_aiÐÞÖ8\:]_ÐÑ`8Ó�Ú�`8\:ÙÞc�^:bdÒ�f�Ö8f�f�Ó�Û�`8agf×b ÆRÆ ag` Æ aiÐÞb2]_f � Ö8\:]�Ú�ÐÑ] ^-hQ` Ï f�Ú�ÐÑÓe] ag`8Óeh
ÐÑ]�Å h�Ò�f�aiÅ×c:Ð Ï S:ßæ\eÙÑ]u]_`-bdhQß�f�ai]_b2ÐÞÓ�ÚE^:bd]uÚE`8\eÙÑc�Ö8f�b�hi\:ÐÞ] bdÖ8ÙÑf�ÙÞfdÓeâ<]_^�c:ÐÞhQ]_aiÐÞÖ8\:]_ÐÑ`8Ó
Ô � Ó�bdÓ:Å�ß�b2hifE] ^ef�hiÅ�Û�Ö8`8Ù
f�Û�ÐÑhihQÐÑ`8Ó Æ ag`8Ö8bdÖ8ÐÑÙÑÐÞ] ÐÞfdh Æ ag`8Ö8b2Ö8ÙÞÅ-ceag`8ÚEÓ!`8\e]1] ^efDÐÑÓN^/\efdÓeß�f�` Ï ]_^:fDÙÑf�Óeâ<] ^!c:ÐÞhQ] agÐÑÖ8\e] ÐÞ`8Ó!ÐÞÓáÛ�b2ÓeÅ$ß�b2hif�h
hQ`!] ^eÐÑh�ÐÞh�Óe`8]�hi\:ß�^Ëb�cef`S/ß�ÐÑf�ÓeßæÅ�Ô Ä ^ef�Û�f�b2ÓËÐÑÓe] f�agâ<f�Ó:f�ÙÞf�Ó:â2] ^ËÚEb2h×hQf�]�] `ÁÖ8f��C\<Ö!Ö8b2hifdcÈ`8ÓËâ<f�ÓefdagbdÙ
ÐÑÓ Ï `8aiÛ�bd] ÐÞ`8Ó�ÐÑÓ�] ^ef�ÙÞÐÑ]_fdagbd] \eaif:Ô

� f�Ó:cef�cá\ Æ \:hiÐÑÓeâ!b�â<f�`8Û�f�] agÐÑß�ÙÞf�Ó:â2] ^Èc:ÐÞhQ]_aiÐÞÖ8\:]_ÐÑ`8Ó Ï `8a�¥Ëhi] bd] f�hzb2ÓeÅ�ÚEb2Å � hQ`�] `!hi`8Û�f�f�ã2]_f�Ó:]�] ^ef
Æ `8ÐÑÓe]�` Ï \ehQÐÞÓ:â�bàd Ì x�x ÚEbdhzÙÑ`8hQ]9Ô�ÌK`8ÚEf�Òdf�aY]_^:f0d�Ì x�x bdÙÑÙÑ`8Ú�fdcÈÛ�f�]_`8S/ã�]_^:f�Ö8`8\eÓec:bdaiÐÞf�h×` Ï ] ^ef¥�hQ] bd] f�h�ÚE^efdagf�b ÆeÆ ag` Æ aiÐÞb2]_fEßæ`8ÓehQf�ÓehQÐeÚEf�aif Æ agf�hQf�Ó:]9Ô � f Æ bdagb2]_f�ÙÑf�Ó:â2] ^�c:ÐÞhQ]_aiÐÞÖ8\:]_ÐÑ`8Óeh�ÚEf�agf�ßæagf�b2]_f�c Ï `8a
hQÐÞÓ:â2ÙÑf � ÐÑÓeÐÑ]_ÐÑbdÙ � ÐÑÓe] f�agÓ:bdÙ)b2Óec ]_f�aiÛ�ÐÞÓ:bdÙ&f�ãd`8Ó:hJÔEÌzÐÞhQ]_`8â<agb2Û�h×` Ï ]_^:f$`8Ö8hQf�aiÒ�f�cÈÙÑf�Óeâ<] ^eh�ÐÞÓÈ] ^efRd f�ÓjX�bdÓ&\
f�ã2]_aibdß�] h'bdaif Æ agf�hQf�Ó:]_f�c�ÐÑÓRZ8ÐÞâ<\eaifE�&Ô �
Ô
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Z {�	<��p:l ��Ô7P�ÔzÜ<f�Óeâ<]_^:h×` Ï ]_^:f8é�Æ�ÐÞÓ:]_ai`8Óeh�ÐÞÓ ]_^:fRd�fdÓ&X�bdÓj\�hQf`_s\efdÓeß�fdhJÔ	� (�*_�4*
%R�-*���,
�s�Þ�C%e� ��*�(D;e�i�s�z��*
%R��
B,R�s�C22��,R/�(�,C*_�s��,J�Y�s�Þ�J�,��I�=R�H,&/i� �K�Ñ�<��;e�n�¾*
%R�-,0*�%R�®22��,��Ñ�-2d�n� +f,C(�*
�H=B�1*
*�%&(n�æ�U*�%R�-*<�1%&(G=R�Ñ��;&(���,C*�(4*
%R�-*Ø2d��,CK

Ä2o&�æ�Rl ��Ôö��Ô Ä agÐÑÛ�f�a Ï agf`_s\:f�ÓeßæÐÞf�h�` Ï ÐÞÓ:]_ai`8Óeh�ÐÑÓRd�fdÓ&X�bdÓj\VÙÑ`8ß�Ð

� `8Ó:]_fdãd] u v w x
u-u {`{ Ì`Æ á1Æ {D½&{ ä1Æ�ä
u�v Ì�½`½ ½�ä Ì`Ì ÊIâ
u�w {G{D¿ {H½ ÌG½ { âGÌ
u-x Ì�¿b½G½ éGä ½�¿�Æ é�ÆJ½
vJu {e¿`¿ Æ-Ê ½G¿ ÌJäC{
v-v ½�á { â á âJé
v-w { Ì â Æ Ì�½
vJx âJá ½G¿ Ì`Ì {eÊ�Æ
wJu {1á`Ê ÌG½ Ìj{ éIÆ
w-v Æ�½ {D¿ ½ Ì�½
w-w Æ`Æ â { Ì Ê
wJx ÌGâG½ ÌJÊ é`é {H½`Ì
x-u ÊGä`Ê {eá1Æ {G{eÊ Ìj{eÊ�â
x�v {D½bÌ âJá {D¿ { Ì-á
x�w {Hâ�é âJÊ Ì�é ½&{eé
x-x éG¿GÊ {DéGä { Æ-Ê {Dé`¿`¿

�jÕ�è�Õ�
jÕ��}Ý�µBº¼»<¸/Â�Ù¼½¿»KµB¸/ÀÉÜ¿¸/ÃeÙ¼Â�Ù¼¸/·�À!¸/½¿»sº¼ÃeÕFZB`8ÙÑÙÞ`8ÚEÐÑÓeâK] ^ef f�ã2bdÛ Æ ÙÑf�h�ÐÑÓAd�f�Ó x b2ag\ � d�fdÓ x b2ag\�Ô ^:Û�Û
bdÓ:c3d Ê T �e� [ T��8� cef�ßæÐÞc:f�c-] `�\ehQf x bda�\2`8Ò×ß�^eb2ÐÞÓ:h1]_`VÛ�`8c:f�Ùs]_^:fK`8Ö8hQf�agÒ�b2]_ÐÑ`8ÓD`8\:] Æ \e] hJÔ Õ f�ß�b2ÙÞÙs] ^ebd]/f�Ò�fdÓ
ÐÑÓáb�Ì x�x ] ^ef$`8Ö8hif�aiÒ�bd] ÐÑ`8Ó!c:ÐÞhQ] agÐÑÖ8\e] ÐÞ`8Ó:hKbdaif-Ó:`8]'ÙÞÐÑÛ�ÐÞ] f�cá] `�Ö8f�ÐÑÓeâ�ÐÞÓ:cef Æ fdÓecefdÓe]'ß�`8Ó:ceÐÑ]_ÐÑ`8Óeb2Ùu`8Óá] ^ef
hQ]_b2]_f:ÔhZB`8aY] ^ef�Ó:`8Ó&q}ßæ`8ceÐÑÓeâÁhi] bd] f�h � \ehQf�cÈhQf�ß�`8Ó:c&q}`8aicef�az^e`8Û�`8â<f�Óef�`8\:h x b2ag\<`8Ò�ß�^:bdÐÑÓeh�]_`ÁÛ�`8cefdÙ)] ^ef
`8Ö8hQf�agÒ�b2]_ÐÑ`8ÓehBÔ Ä ^:bd]�ÐÑh ��n:�3È -/. ,�t}È��N�T0 Æ bdhQ]:2ØÈ -/. ,�t}È��N�T0 ,qt9x d ,qt9x{z�%wr�t}Èc÷:2�ã

Ä `áâ<f�] Û�bdãdÐÑÛ�\eÛ ÙÞÐ�\2fdÙÞÐÑ^e`8`8c f�hi] ÐÑÛ�bd] f�h×` Ï ]_^:f�hif�hif�ßæ`8Óec `8agcefda Æ ag`8Ö8b2Ö8ÐÞÙÑÐÑ]_ÐÑf�h � Óefdf�cef�cË]_`áßæ`8\eÓe]
] agÐÑÛ�f�agh�ÐÞÓ�]_^:f�ÐÞÓ:]_ai`8Ó�] agbdÐÑÓeÐÑÓeâ�hQf`_s\ef�Ó:ß�f�hBÔ¿[ {eÊ���Æ�Û�b2]_aiÐÞã-` Ï ß�`8Ó:]_fdãd] h�bdÓ:c�hQÅ�Û�Ö8`8ÙÑh�ÚEbdh bdhQhQf�Û�Ö8ÙÞfdc
Ç hQf�f Ä b2Ö8ÙÞf��&Ô �&ÔE[
hzÛ�f�Ó:]_ÐÑ`8ÓefdcÈÐÞÓ hifdß�] ÐÞ`8ÓÈ�
Ô �áÐÑ]�ÚE`8\eÙÑcËÖ8f�Ö8fd]_] f�a�]_`Á\:hifRS Ï ] ^&q}`8aicef�a x bda�\2`8Ò�ß�^:bdÐÑÓeh
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Internal exon length histogram�
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Terminal exon length histogram�
Z {�	<��pel ��Ôö��ÔzÊ/ãd`8Ó�Ü2fdÓeâ<]_^:h Ï ai`8Û ] ^efhd�fdÓ&X�bdÓj\VhQf`_s\ef�Ó:ß�f�h

Ç Ð²Ô f:Ô)^efdãdbdÛ�fdagq}Ö8b2hif�c Í ]_`�Û�`8cefdÙ:Ó:\eß�ÙÑf�`8] ÐÞc:fVß�`8Û Æ `8hiÐÑ]_ÐÑ`8Ó
Ô � Ó Ï `8ai]_\:Óeb2]_f�ÙÑÅ�ÚEÐÞ] ^�hQ`�ÙÑÐÞ] ]_ÙÑfDÐÑÓe] ag`8Ó�ceb2]_b-b
S Ï ] ^&q}`8aicef�a
Û�bd] agÐÑã�ÚE`8\eÙÑc�^ebdÒdf�Ö8fdf�Ó�]_`8`-h Æ bdaghQf�Ç ]_`8`-Û�bdÓ:Å.¿zfdÓe] agÐÑf�h Í Ô

Ä `Vâ<f�Ó:f�agb2]_f×]_^:fzÐÑÓe] f�agâ<f�Óef�Û�bd] agÐÑã � \:hif�c�bEÙÑbdagâ<f�ß�`8Óe] ÐÑâ�` Ï rQÖ8\eÙ�\�t kUT [ÁÚE^eÐÑß�^�bdßæ]_\:bdÙÑÙÞÅ�Û�bdÅ�^eb2Ò�f
ß�`8Ó:]_b2ÐÞÓ:f�c�Û�bdÓ:Å�â<f�ÓefdhJÔ T fdÒ�f�ag] ^efdÙÞf�hQh�Ö8f�ÐÑÓeâêrQÖ8\eÙ�\�t kUT [ ÐÞ]YÚEb2h�]_^:`8\eâ<^e]�]_`ËÛ�`8cef�Ù'] ^ef�ÐÞÓ:]_f�aiâ2fdÓeÐÑß
agfdâ2ÐÑ`8ÓehY` Ï ] ^efDâ<f�Ó:`8Û�f-aif�bdhQ`8Óeb2Ö8ÙÞÅ$ÚEf�ÙÞÙ²Ô Ä ^ef-ß�`8Ó:]_ÐÑâ�ÚEbdhKb ÆRÆ ag`8ã2ÐÞÛ�b2]_fdÙÞÅNá`á`ÊF\<Ö�bdÓ:cáÚ�b2h Æ ag`8ÒdÐÞc:f�c
Ö8Å x bd\:ag` k f�Ü<`8agfdÓeÝJÐ1` Ï ] ^ef�É�bdÙÑ] f�a�bdÓ:c Ê/ÙÑÐÞÝJbáÌKb2ÙÞÙ � ÓehQ]_ÐÑ] \e] f�` Ï�x fdceÐÑß�bdÙ Õ f�hQf�bdaiß�^�Ç ÉËÊ/Ì �ÎÍ Ô Ä ^efdagf
ÚE`8\eÙÑc ^:bdÒ�f�Ö8f�f�ÓÈÛ�`8aif�]_^:bdÓ f�Óe`8\:â2^ cebd] b Ï `8azb�S Ï ]_^jq}`8agc:f�aYÛ�`8cef�Ù Ï `8a×ÐÞÓ:]_fdagâ<f�Óef � Ö8\:]�] `8\2fdf Æ ] ^ef
Æ ai`8â2aibdÛ�Û�ÐÑÓeâVhQÐÞÛ Æ ÙÞf � c:f�ß�ÐÑcef�c�] `-\:hifE] ^efEhQbdÛ�fE`8agc:f�a1Û�`8cef�Ù Ï `8a1bdÙÑÙ£¦¥�hQ]_b2]_fdhJÔ

ZB`8a×] ^efR¥6hi] bd] f�h � b�\:hif�c»S Ï ] ^&q}`8aicef�a×ÐÞÓ:^e`8Û�`8â<f�Óefd`8\eh x b2ag\<`8Ò�ß�^:bdÐÑÓ�]_`ÈÛ�`8c:f�Ù1]_^:f�Ó:\eß�ÙÑf�`8] ÐÞc:f
f�Û�ÐÑhihQÐÑ`8ÓehBÔ � ÐÞÝRÔ

á à �'l$%j�º#�È
K4t�ë � -/. ,�t�0 , t9x dt9x�� %wr�t}È Þ 2�ã

Ä ^ef�Û�`8c:f�Ù)ÚEbdh×ÐÞÓ:^e`8Û�`8â<f�Óefd`8\ehzb2hz] ^eaif�f�ceÐ ÏÎÏ fdagf�Ó:]?ri] agb2ÓehQÐÞ] ÐÞ`8Ójt×Û�b2]_aiÐÞßæf�hzÚEf�aif�\ehQf�cN_�`8Óef Ï `8aYf�bdßæ^
agfdbdceÐÑÓeâ Ï aibdÛ�f:Ô Ä ^ef�hQf�Û�bd] agÐÑß�fdh�ÚEf�aif�ß�agfdbd] f�c�Ö8ÅVßæ`8\eÓe] ÐÑÓeâ�^ef�ã2bdÛ�f�aih�ÐÑÓ�fdbdß�^�` Ï ] ^ef�agfdbdceÐÑÓeâ Ï agbdÛ�fdh
Ï ai`8ÛM] ^efÉd�f�ÓjX�bdÓj\á]_aibdÐÑÓeÐÑÓeâÈhQf�] hJÔ�ïKÓ:f�hQÛ�bdÙÑÙ Æ ai`8Ö8ÙÞf�Û ÚEbdh�] ^ebd]YhQ`8Û�f!^ef�ã2bdÛ�f�aih�Ó:f�Ò�f�aEb ÆRÆ f�b2agf�c �
bdÓ:c�]_^:\eh�Ú�`8\:ÙÞc�^:bdÒ�fE^:bdc�bdÓ�f�Û�ÐÞhQhQÐÞ`8Ó Æ ag`8Ö8bdÖ8ÐÑÙÑÐÞ] ÅE` Ï ÝJf�ai`)Ô Ä ` Æ aif�Ò�f�Ó:]�]_^:ÐÞh Æ ag`8Ö8ÙÑf�Û b Æ hif�\:ce`8ßæ`8\eÓe]
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` Ï `8ÓefÁÚEbdh-bdc:cef�c6] `�f�bdßæ^ Ï agfG_<\:f�ÓeßæÅ�ÔÈÉ ^eÐÑÙÞhQ]z] ^efdagf!Ú�fdagfÁÓe` Óe\:ÙÞÙ Ï aif`_s\ef�Ó:ß�ÐÑf�hDÐÑÓ ] ^ef!ÐÞÓ:]_ai`8Ó bdÓ:c
ÐÑÓe] f�agâ<f�ÓefEÛ�b2]_aiÐÞßæf�h �eÆ hifd\ece`8ßæ`8\eÓ:]_h�ÚEf�aif×b2ÙÞhQ`$bdcec:f�c�bdh�bVhib Ï f�] Å�Û�f�bdhQ\eaif�b2Óec Ï `8a
ßæ`8ÓehQÐÞhQ] f�ÓeßæÅ�Ô

� aif�bd] ÐÞÓ:â�]_^:fDaif�Ò�f�aihif-hi] agb2Óec!Û�bd] agÐÑß�f�h Ï `8a ] ^ef ¦¥áhQ]_b2]_fdh ÚEb2hYagf�ÙÑbd] ÐÞÒdf�ÙÞÅ-f�bdhQÅ�Ô?ZB`8a�f�ãdb2Û Æ ÙÑf � ]_`�â2f�]
] ^ef�f�Ó:]_aiÅ Ï `8a Æ `8hQÐÞ] ÐÑ`8Ó Ç�x-u � w Ín�1� \ehQf�c ] ^ef Ï `8agÚEb2agcËÒdbdÙÑ\ef Ï ag`8Û Æ `8hiÐÑ]_ÐÑ`8Ó�Çgv�x � u Í Ö8f�ÐÞÓ:âá]_^:f�agfdÒ�f�aghQf
ß�`8Û Æ ÙÞf�Û�fdÓe])` Ï ]_^:f�]_aiÐÞÛ�fda­Ô«ZB`8a�]_^:f�Ö8bdß1\2ÚEbdaic�hQ]_aibdÓ:cR¥!hi] bd] f�Û�bd] agÐÑß�f�h � Ó:f�f�c:f�c�] `�Û�bG\<fVhi\:agf � ^eb2c
] ^efDßæ`8agaif�ß�]1agfdbdceÐÑÓeâ Ï agb2Û�f:Ô � ]1]_\:agÓehY`8\:]']_^:bd]1ÐÑÓáâ2f�Ó:f�agb2Ù�Ð Ï ] ^ef�aifDb2agf}=ÁagfdbdceÐÑÓeâ Ï agb2Û�f�hz¿�%eã1ãeã(%[=sú {
Ç ` Ï ß�`8\eaihif×ÚEf×aif�bdÙÑÙÞÅ�`8ÓeÙÑÅ�ß�bdaifzb2Ö8`8\e]�] ^efzßæbdhQfw=êÈ ½ Í ]_^:f�Ó$agf�b2ceÐÑÓeâ Ï aibdÛ�fe=�úêÌ Ï `8agÚEbdaiceh1ÐÑh'agf�b2ceÐÑÓeâJq
Ï aibdÛ�f@=�úôÌ-Ö8b2ße\<Ú�b2agc:h � Ö8\e] Ï `8aY]_^:f-`8] ^ef�aihYagf�b2ceÐÑÓeâJq Ï aibdÛ�fs÷ Ï `8aiÚ�b2agc:hYÐÞhe=sú ½Éúc÷�Ö8b2ße\<Ú�b2agc:hKbdÓ:c
Ò�ÐÑß�fEÒ�f�aihib¿Ô

Ä Ú�` Æ `8ÐÑÓe] hK`8\eâ<^e]'] `�Ö8f$Û�bdc:f$b2Ö8`8\e]'] ^ef$ß�aif�bd] ÐÞ`8ÓÁb2Óecá\ehQf$` Ï ] ^ef Ï aif`_s\ef�Ó:ß�Å$]_b2Ö8ÙÞfdhJÔ [
hKÐÑ]�^eb Æ q
Æ f�Ó:f�c �d� cef�ßæÐÞc:f�c�]_^:bd]8ÐÑÓV] ^ef ]_aibdÐÑÓeÐÑÓeâ Æ ag`8ß�fdhih�] ^ef�S:aihi]8^:f�ãdb2Û�f�a¿\ehQf�c Ï ai`8Û b2ÓeÅ�f�ã2`8Ó�] `�ß�`8\eÓ:]R] `8Ú�b2agc:h
] ^efE]_b2Ö8ÙÞf�ÚE`8\:ÙÞc�Ö8f Ï ag`8ÛH]_^:fAS:aihi]uhQÐÑã Æ `8hQÐÞ] ÐÞ`8Ó:h�` Ï ] ^efEß�`8c:ÐÞÓ:â-aif�â<ÐÞ`8Ó � bdÓ:c�] ^efEÙÞb2hi]
ÚE`8\eÙÑc�Ö8fE]_^:f�ÙÞb2hi]
hQÐÞã¿Ô � `-Ð Ï ] ^ef�ßæ`8ceÐÑÓeâDaif�â<ÐÞ`8Ó�ÚEb2h�` Ï ÙÑf�Óeâ<] ^�¾D]_^:f�Ó�¾�úÒâE^:f�ãdb2Û�f�agh�ÚE`8\:ÙÞc�Ö8f�\:hifdc
Ô � ÐÑÛ�ÐÞÙÑbdaiÙÞÅ Ï `8a'] ^ef
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9<21c Ä ^eÐÑhD`8Ö8Ò�ÐÑ`8\ehQÙÞÅ Æ agf�hQf�Ó:]_hVb Æ ag`8Ö8ÙÑf�Û bd]K] ^efáÙÑf Ï ]KÖ8`8\eÓ:cebdaiÅá` Ï ] ^ef
`8Ö8hQf�agÒ�b2]_ÐÑ`8Ó�hQf`_s\ef�Ó:ß�f:Ô x Å�hQ`8ÙÞ\:]_ÐÑ`8Ó�ÚEbdh�]_`$ß�` Æ Å�] ^efEÖ8b2hif�h�bd] Æ `8hiÐÑ] ÐÞ`8Ó:h?§�úyÆE] `g§VÐÑÓe] ` Æ `8hQÐÞ] ÐÞ`8Ó:h/úBâ
] ` ú.{YbdhQhQ\eÛ�ÐÑÓeâ�] ^eb2]1]_^:ÐÞhYÚE`8\eÙÑceÓjÅ ]'b ÏÎÏ fdß�]
]_^:f-ßæbdÙÑß�\eÙÑbd] ÐÑ`8ÓehK] `8`�Û�\eßæ^
Ôîï Ï ß�`8\eaihif$b�Ö8f�] ]_f�a�b ÆRÆ ag`8bdßæ^
ÚE`8\eÙÑcDÖ8fY] `�ß�^:bdÓeâ<fK] ^efY`8aicef�au` Ï ]_^:f x bda�\2`8ÒYßæ^eb2ÐÞÓ-bd]/]_^:fYÙÞf Ï ]eÖ8`8\:Óeceb2agÐÑf�h
]_`EÖ8fK] ^efYÛ�b2ãdÐÑÛ�bdÙ<ß�`8Óe] f�ã2]
] ^ebd]:ß�b2Ó-Ö8fY`8Ö8] bdÐÑÓef�c-ÚEÐÞ] ^eÐÑÓD] ^efKhQ] bd] fYbdÓec`~e`8a Æ aif�ceÐÑß�]:]_^:fKÖ8bdhQf�h
bd]/]_^:fYhi] bdai]:` Ï bdÓ$f�ãd`8ÓVÐÑÓ$]_^:fYß�`8Óe] f�ã2]
` Ï ]_^:fEÙÞb2hi] Ï f�ÚàÖ8b2hifdh�` Ï ]_^:f Æ agf�Ò�ÐÑ`8\eh�f�ãd`8ÓÈÇ Ð Ï ]_^:f�agf�ÚEbdh�`8Ó:f Í Ô
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Ä ^ef �RÏ â<f�Óef`S/Óec:f�aEÚEbdh�ÚEagÐÑ]_] f�Ó�ÐÑÓ6]_^:f � ÙÑbdÓ:â2\:bdâ<fóµ
ÂVñî¸j¸�º-`8Ó�b � fdÓe] ÐÞ\:Û �_� ag\eÓ:ÓeÐÑÓeâÈ] ^ef k f`q
Ö8ÐÑbdÓ �&Ô �?` Æ f�aibd] ÐÞÓ:â hQÅ�hQ]_f�ÛËÔ � ]_h�ÐÑÓ Æ \:]_h$bdaifËb¼S/ÙÑfËß�`8Ó:]_b2ÐÞÓ:ÐÞÓ:â�]_^:fÈf�ãd`8Ó`~eÐÞÓ:]_ai`8Ó hQ]_b2]_ÐÑhQ]_ÐÑß�hÈÇ ÙÑf�Óeâ<]_^:h �
Ï aif`_s\ef�Ó:ß�ÅÁbdÓ:c ] agbdÓ:hiÐÑ] ÐÞ`8Ó ] bdÖ8ÙÑf�h Í fdãd] agbdßæ]_fdc Ï ag`8Û ]_^:fá]_aibdÐÑÓeÐÑÓeâ hif�] � bsS/ÙÞfáßæ`8Óe] bdÐÑÓeÐÑÓeâË] ^efáhQ] bd] ÐÞhQ]_ÐÑß�h
â<f�Óef�aibd] f�c Ï ag`8Û ] ^efàrQÖ8\eÙ�\Jt kUT [ � b2Óec ]_^:f k�T [?hQf`_s\ef�Ó:ß�f Ï `8azfdãdbdÛ�ÐÑÓeb2]_ÐÑ`8Ó
Ô Ä ^:f Æ ai`8â2aibdÛ agfd]_\:agÓeh
] ^ef�ÙÑ`8âJq Æ ag`8Ö8b2Ö8ÐÞÙÑÐÑ]_ÅÁ` Ï ]_^:f�hQf`_s\ef�Ó:ß�f!bdÓec�b Ç Æ `8hQhiÐÑÖ8ÙÑÅ�f�Û Æ ]_Å Í hif`_s\:f�Óeßæf�` Ï Æ \e] bd] ÐÑÒ�f �&k�� hi] bdai]YbdÓ:c
hQ]_` ÆáÆ `8hQÐÑ]_ÐÑ`8Óeh � bdÓec b�ÙÑÐÞhQ]�` Ï f�ãd`8Ó:h×ÚE^e`8hQf Æ ai`8Ö8bdÖ8ÐÑÙÞÐÑ]_Å�fdãdß�fdf�cehKhQ`8Û�f�aif�bdhQ`8Óeb2Ö8ÙÞf�] ^eaif�hi^:`8ÙÞc1Ô Ä ^ef�hQf
bdaifáß�b2ÙÞßæ\eÙÑbd] f�c \:hiÐÑÓeâ�] ^ef Ï `8aiÚEbdagc Æ ag`8ß�fdce\eaif � ] ^ef � ÐÞ] f�agÖ8Ð�bdÙÑâ2`8aiÐÞ] ^eÛ � bdÓec?]_^:f Ï `8aiÚ�b2agc6b2Óec Ö8b2ße\Jq
ÚEbdaic Æ ag`8ßæf�ce\:agf�h'aif�h Æ f�ß�] ÐÞÒdf�ÙÞÅ�Ô � bdÛ Æ ÙÞf�`8\:] Æ \:]�ÐÞh�hi^:`8ÚEÓ�ÐÞÓRZ8ÐÑâ<\eagfAW
Ô^ORÔ � ÐÑÓeßæf � c:`8Ó&Å ]«\2Ó:`8Úàb2ÓeÅ�] ^eÐÑÓeâ
bdÖ8`8\:]uagf Æ f�bd] h�ÐÑÓ �RÏ�k�T [ËÛ�Å Æ ai`8â2aibdÛ Æ agfd]_f�Ó:ceh�] ^eb2]u] ^ef�aif�b2agf�ÓjÅ ]ub2ÓeÅ�Ô:[
ceÒ�ÐÑß�f Ï ag`8Û Æ f�` Æ ÙÑfEbd])É Ê:Ì �
hQ\eâ<â2f�hQ] h�] ^ebd])]_^:ÐÞh�ÐÑh�bVaif�bdhQ`8Óeb2Ö8ÙÞf�bdhQhQ\eÛ Æ ] ÐÞ`8Ó1Ô

d îPefVg^h�ikj	lnmpononqVrsopontnunvEw
d x ey r y µ vntEwpm3zp{p| °~}^³ |���tnw y ± |	tnmnqB| }¨±p�P�[² ty r y tnqn�noEwBzp{p| °~}^³ |�� µ unm ± |	tnmnqB| }¨±p�P�[² ty r y tnonun�EwBzp{p| °~}^³ |���tnw y ± |	tnv y | }¨±p�P�[² ty r y �Ewp�ntnt3zp{p| °~}^³ |���t µ q ± |	tnmnqB| }¨±p�P�[² ty r y �nqn�nont3zp{p| °~}^³ |�� µ unm ± |	tnv y | }¨±p�P�[² ty r y �nqnvnt µ zp{p| °~}^³ |���tp�Ew ± |	tnmnqB| }¨±p�P�[² ty r y wpmnunq µ zp{p| °~}^³ |���t µ q ± |	tnv y | }¨±p�P�[² ty r y q yny u y zp{p| °~}^³ |���tp�Ew ± |	tnv y | }¨±p�P�[² ty r y v y �nmnm3zp{p| °~}^³ |����pvnq ± |~wpunqB| }¨±p�P�[² ty r y vnon�nunm3zp{p| °~}^³ |���t µ t ± |	tnmnqB| }¨±p�P�[² ty r µ^µ vnmntn�3zp{p| °~}^³ |���mpqnt ± |~wpunvn�B| }A±p�P��² ty r µ tn�nm µ wBzp{p| °~}^³ |�� µ vnu ± |	tnmnqB| }¨±p�P�[² ty r µ �Ewp�nu µ zp{p| °~}^³ |���t µ t ± |	tnv y | }¨±p�P�[² ty r µ mntEwpmnv3zp{p| °~}^³ |�� µ vnu ± |	tnv y | }¨±p�P�[² ty rsmpmnvn�nqnm3zp{p| °~}^³ |����pvnq ± |	q yny | }¨±p�P�[² ty rsu µ y vn�nm3zp{p| °~}^³ |���optnv ± |	m yny | }¨±p�P�[² ty rsupqnmnu y q3zp{p| °~}^³ |���u µ y ± |~wpunvn�B| }A±p�P��² ty rsvpu µ wpu y zp{p| °~}^³ |���q y vnu ± |	onq µ v~| }A±p�E�[² t
d � eµ vnutnv y�nvnqq ynyontnvm ynyu µ ywpunvp�q y vpuonq µ v

Z {�	<��p:l W�Ô�O�Ô � b2Û Æ ÙÞfD`8\e] Æ \e] Ï ag`8Û Û�Å � Ô Ï b2ÙÞßæÐ Æ bdag\:Û â2fdÓef`S/Óec:f�a­Ô�Ç b Í�Ä ^ef�ÙÑ`8â Æ ag`8Ö�q
bdÖ8ÐÑÙÞÐÑ] Å!` Ï ] ^ef!hifG_<\:f�Óeßæf�Ç ÜJï �&�����[� u ���5� u Í ÐÑh�bdÖ8`8\:]Éúhä`Ê`Ê`Ê<Ô Ç Ö ÍDÄ ^ef�f�ãd`8Ó:h�ÚEÐÞ] ^
Æ ag`8Ö8b2Ö8ÐÞÙÑÐÑ]_ÐÑf�h}2 ¿Cã ¿&{�b2agf�ÙÞÐÑhi] f�c ÐÞÓ�`8aicef�a×` Ï ÐÑÓeßæagf�b2hiÐÑÓeâ Æ ai`8Ö8bdÖ8ÐÑÙÞÐÑ] Å`Í?] Å Æ fÉÌ�hQ]_b2Óec:h
Ï `8a�ÐÞÓ:]_fdagÓeb2Ù'f�ãd`8Ó1ÔÈÇ ß ÍDÄ ^ef Æ \e] bd] ÐÞÒ�f�ÙÞÐÑhQ]K` Ï fdãd`8Ó hi] bdai] b2Óec�hQ]_` Æ Æ `8hiÐÑ] ÐÞ`8Ó:h�ß�bdÓ�Ö8f
ß�`8Û Æ b2agf�c�ÚEÐÑ]_^�] ^efhd�fdÓ&X�bdÓj\VbdÓ:Óe`8] bd] ÐÞ`8Ó1j9í�ê��zè�î�ï�çéê � ï�îéì�ê���çeÔ

�&�



� � ���e�����e�`�I�e���B���������G��ûØ�e�G�e�¾�1�`�eú�ù`�����j�H���1ø��G� è��b�I� À&�
ñ
»J×8º�Ù¼Â�ì

ß�`8c:ÐÞÓ:â Ó:`8Ó&q}ßæ`8ceÐÑÓeâ

Ú)Ãn»s½)Ù¼µBÂ�Ù¼¸:· ß�`8c:ÐÞÓ:â ½·6 �n6
Óe`8Ójq}ß�`8c:ÐÞÓ:â ��õ ½{õ

Z {�	<��pel W�Ô ��Ô Ä ^:f4Ì���Ì�]_b2Ö8ÙÞf

Ä ^efÉS:aihi]YÐÑÛ Æ ÙÑf�Û�f�Ó:]_b2]_ÐÑ`8Ó6ÚEbdhVÒ�fdagÅ!hiÙÑ`8Ú � ] bG\<ÐÞÓ:âË`8Ò�fda�bÁÛ�ÐÑÓe\:]_fÁ] `ËbdÓ:bdÙÑÅ�hQfáb {D¿1\<Ö hQf`_s\ef�Ó:ß�f:Ô
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