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Ã K�R&a*F�NPK�OqÄUÅ�EI]`N�KLÆ>Æ4OQEIÇiKLÅ�EGÈkR>\=OIEGS�NzM
È�É$ÊËF�NPÌ�Í4EGF�N?Í4R>EIR�Å�NiF�F!Í�Æ>Å�NPH*\�NiF�Î�EIÇ¨NzÏÐF�Èk]ÑÅ�J�N0R�NiÅ�Ò?È�F!S6W�É�R¥ÓqÔiÕ�Å�J>NzK�Í�Å�J>È�F!\
J>KlÎ�N²EIR&Î�NP\�Å�EGÖkKLÅ�NPH×Å�J�NØEI\�\!Í�NP\�EIR&Î�ÈkOIÎ�NPH×EIR¢Å�J>N²H�NiÆ4OGÈ~a�]`NPR�Å�È�Ï7KoÎ�ÈkEIÇ¨N²\�NiF!Î�EIÇ¨N¥È~Î�NiF�KÙÅ�EGNiF�Ä!Ô-É�ÊÛÚ4K�Ç�S�Ú�ÈkR�N
R�NiÅ�Ò?È�F�S9W¥É�Å�ÒzK�\�È�Ú4\�NiF�Î�NPH¢Å�J>KLÅ�Å�J�N�OGNiÎ�NPO�È�Ï0Ç¨ÈkR�Ö�NP\�Å�EIÈkRÜEIRËÅ�J�N^Ú4K�Ç!S�Ú�ÈkR�N�EQ\CR�NiÖkOIEGÖkEIÚ4OGN`K�R>HËH>EQH3R�È�Å*J>KlÎ�N
EI]`Æ6K�Ç¨Å:ÈkRÝÅ�J>N�Î�ÈkEIÇ¨N�Ì�Í4K�OIEGÅ�a�W�É$Å�Ò�K�\7K�OQ\�È�È�Ú4\�NiF�Î�NPHÝÅ�J4KLÅ�Î�ÈkEIÇ¨N�Æ4K�Ç�S�NiÅ�\�H>È�R�È�Å7R>NiNPHÞK�R�a²\�Æ�NPÇiEGß4ÇCJ4K�R>H>OIEIR>Ö
Ú4Í�Å*F�NPÌ�Í>EGF�N�R>NiÒ�]`NPÇfJ>K�R>EI\�]�\�Å�ÈoÆ>F�È~Î�EIH>N^Æ>F�È�Å�NPÇ¨Å�EGÈkRàKLÖkK�EIR4\�Å�OQEIR�SoÏáK�EIOQÍ�F�NP\iW²â:J>ÈkÍ�ÖkJ¢OIEQR�SÞÏãK�EIOIÍ>F�NP\CH�ÈÙR�È�Å
È�ÇiÇiÍ�F:ÏáF�NPÌ�Í>NPR&Å�OGa�T�Å�J>NPEGF:N¨ä�NPÇ¨Å�\7KLF�NC\!EGÖkR>EGß4ÇiK�R�Å:EIR¥Ú4K�Ç!S�Ú�ÈkR�NCR>NiÅ�ÒzÈ�F�S�\PW

VåOIEQR�S�ÇiK�R�Ú�N�]^KLF�S�NPH-K�\ZH>ÈlÒ�R�Ú�a`K�F�ÈkÍ�Å�NiF�H>Í�N:Å�È�KCß>Ú�NiFZÇiÍ>ÅZÈ�F?EQR�È�Æ�NiF!KLÚ4OGN:EIR�Å�NiF�ÏãK�Ç¨NP\?KLÅzNPEGÅ�J�NiF?NPR>H^È�Ï
Å�J�N�OIEIR�S`È�F0H>Í>N7Å�È`J>KLF!H>ÒzKLF�N�Æ>F�È�Ú6OGNP]^\ZEQR�Å�J�N�F�ÈkÍ>Å�NiFPW�VæOIEIR>S�]�KPa�K�OQ\�È*Ú�N�H�ÈlÒ7R-H4Í�N7Å�È�ÏãK�OI\�N�ÏáK�EQOIÍ�F�NP\ZÒ�J�NPR
OIEIR>S�\�Å�KLÅ�N�Æ4K�Ç!S�NiÅ�\�ÏáK�EIO4Å�È*F!NPK�Ç!J-Å�J�N�F!ÈkÍ�Å�NiF!\zKLÅ?NPEGÅ�J>NiFZNPR>H�È�Ï¾Å�J�N7OQEIR�S9W�É�R�\�Í4Ç!J-K*ÇiK�\�N�T�Ò�J>NPR^Å�J�N7F�ÈkÍ�Å�NiFzÖ�NiÅ�\
Å�J�N�R�N¨ç�Å�OIEIR>S�\�Å�KLÅ�N�Æ4K�Ç!S�NiÅiT�Å�J�N�OQEIR�S�EI\Z]^KLF!S�NPH�Ú4K�Ç!S�K�\�Í�Æ�K�R4H�J�NPR>Ç¨N�T�F�NP\!Í>OGÅ�\ZEQR^OIEIR�S�ÏãK�EIOIÍ�F!N0ÏÐÈ�F�K�H>Í>F!KLÅ�EGÈkR
È�Ï
OIEIR�S�\�Å�KLÅ�N*Í�Æ¾H>KLÅ�N�Æ�NiF!EGÈ�H¾W

è�Í>F�F�NPR�Å�OGa�T�F�ÈkÍ�Å�NiF!\�F�NPÇ¨Èk]^Æ4Í�Å�N`Å�J�NPEGF�F�ÈkÍ>Å�EIR�Ö-Å�KLÚ4OGNP\�Å�ÈØß4R>HÙR�NiÒ<F�ÈkÍ>Å�NP\CKLF�ÈkÍ>R>HoÅ�J�N�ÏãK�EIOIÍ�F!N�W�é�È~Ò?NiÎ�NiFlT
F�ÈkÍ�Å�NiFf\CH�F�È�Æ3Æ4K�Ç!S�NiÅ�\*EQRÞÅ�J>N^Å�F!K�R>\�EINPR&Å�Æ�NiF!EGÈ�HÙÍ>R&Å�EQO�Å�J�N`F�ÈkÍ�Å�EIR>Ö-Å�KLÚ6OGNP\CKLF�N`F�NPÇ¨Èk]^Æ4Í�Å�NPH3Å�È²F!ÈkÍ�Å�N`Æ4K�Ç�S�NiÅ�\
KLF�ÈkÍ>R4H3Å�J�N^ÏãK�EIOIÍ�F!N�W^â:J>EI\�Å�F!K�R4\�EGNPR�Å�Æ9NiFfEGÈ�H�T¾F�NiÏÐNiF!F�NPHËK�\CF!ÈkÍ�Å�EIR�Ö²Ç¨ÈkR�Î�NiF�Ö�NPR>Ç¨N¥H�NPOIKlaoÈ�F�\�NiF�Î�EIÇ¨N^H>EI\�F!Í�Æ>Å�EGÈkR
Å�EI]`N�T�EI\ZÅ�J�N7H>Í>F!KLÅ�EGÈkR`Ú�NiÅ�ÒzNiNPR¥K*OQEIR�S�ÏãK�EIOIÍ>F�N�K�R>H�Å�J�N7EIR4\�Å�K�R&Å?Ò�J�NPR�F�ÈkÍ�Å�NiFzF�NP\�Í>]`NP\ZÏÐÈ�F!ÒzKLF!H4EIR�ÖCÅ�J�N7Æ4K�Ç�S�NiÅ�\
J�NPK�H�NPH-ÈkR¥Å�J�N�ÏãK�EIOGNPH-OIEIR�S9W�É$Å0J>K�\zÚ�NiNPR�È�Ú6\�NiF�Î�NPHØEIRÙÓëê�T>ì�T�íkÕ9Å�J>KLÅ�Å�a�Æ4EQÇiK�OIOGa^Å�J>EQ\ZÅ�F!K�R4\�EGNPR�Å?Æ�NiF!EGÈ�H�EQ\zKLF!ÈkÍ>R>H
î Å�È�ï*\�NPÇ¨ÈkR>H>\0KLÅ0Å�J>N�Ú6K�Ç�S�Ú9ÈkR>N�F�ÈkÍ�Å�NiF!\iW
É$Å0J>K�\0K�OI\�È�Ú�NiNPR¥È�Ú4\�NiF!Î�NPH¥Å�J>KLÅ:\�EGÖkR>EIß4ÇiK�R&ÅzÏáF!K�Ç¨Å�EGÈkR3ðUñLò&ó�ô�È�Ï=Å�J�N
ÏãK�EIOIÍ�F�NP\�OIK�\�Å�OINP\�\�Å�J>K�RØK`]^EIR�Í�Å�N^Óëê�ÕUW
õ>È�F7Å�J�NP\�N�ÏãK�EIOIÍ�F!NP\iT�Å�J>N�Å�F!K�R>\�EGNPR�Å�Æ�NiF!EGÈ�H>\?KLF!NCK`\�EGÖkR>EGß6ÇiK�R&Å�Æ4KLF�Å�È�Ï=Å�J�N
Æ�NiF!EGÈ�H-È�Ï=Å�J>NCOIEIR�S^ÏãK�EIOIÍ>F�N�W
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â:J>NÝEIR>Ç¨F�NPK�\!EIR�ÖËÍ>\�KLÖ�NÞÈ�Ï�M
ÈkEIÇ¨N¨ÄUÈlÎ�NiF�ÄUÉ$ÊöðãM
È�É�Ê0ô`KLÆ>Æ4OQEIÇiKLÅ�EGÈkR>\`K�R>H÷Å�J�NÞ\�Å�F!EIR�Ö�NPR�Å^F�NPÌ�Í>EGF�NP]^NPR&Å`ÈkRøÅ�J�N
Ú4K�Ç!S�Ú�ÈkR�NoR�NiÅ�ÒzÈ�F�S�\¥Å�Èù]`NiNiÅ-Å�J�N3D�NiF�Î�EIÇ¨NÞXyNiÎ�NPO�V7Ö�F�NiNP]`NPR�Å�\¥F�NPÌ�Í>EGF�NP\^Ú9NiÅ�Å�NiFØ\�NiF!Î�EIÇ¨NoKPÎLK�EIOIKLÚ4EQOIEGÅ�a×EIR÷Å�J�N
R�NiÅ�Ò?È�F�S9W�Ê�KLF�Å�EIÇiÍ>OQKLF!OGa�T&ÒzN�R�NiNPH�]^NPÇ!J>K�R>EQ\�]^\�Å�È�Æ>F�NiÎ�NPR�ÅZÈ�FzF�NPH>Í4Ç¨N�Å�J�N7Æ4K�Ç�S�NiÅ0H�F�È�Æ6\�Ú�a`Å�J�N�F�ÈkÍ>Å�NiF!\?H4Í�F!EIR�Ö
Å�J�NzÅ�F!K�R>\�EINPR&Å�Æ9NiFfEGÈ�H4\¾È�Ï>OIEIR�S�ÏãK�EIOIÍ�F!NP\iW�É�R>\�Å�NPK�H*È�Ï>H�F�È�Æ>Æ4EQR�Ö:Å�J�N?Æ4K�Ç�S�NiÅ�\
H>Í>F!EIR�Ö:Å�J>NZÅ�F!K�R>\!EGNPR&Å�Æ�NiF!EGÈ�H¾TlF�ÈkÍ>Å�NiF!\
Ç¨ÈkÍ>OIH²ÏÐÈ�F�Ò�KLF!HØÅ�J>NP]AÅ�È�È�Å�J>NiF7OIEIR>S�\�\�È^Å�J4KLÅ�Å�J�NiaØÇiK�R²F!NPK�Ç!JÞÅ�J�N�H�NP\�Å�EQR>KLÅ�EGÈkR¥Å�J�F�ÈkÍ>ÖkJ²K�H>EGä9NiF�NPR�Å0Æ4KLÅ�J¾W?ú3N
Å�NiF!]�Å�J4EI\CK�Ç¨Å�EGÈkRËK�\*H�Niû>NPÇ¨Å�EGÈkRËÈ�Ï?Å�J�N�Æ4K�Ç�S�NiÅiW²D�EIR>Ç¨N`]`Èk\�ÅCÈ�Ï?Å�J>N�OIEIR�S�\�EIRÙÅ�J�N`Ú4K�Ç!S�Ú�ÈkR�N�KLF�N^Í�Å�EIOIEIüiNPH3OGNP\�\
Å�J>K�R3ñLò&óýÓëê�ÕUT¾Ú�aÝH�Niû>NPÇ¨Å�EQR�Ö¥Å�J�N*Æ6K�Ç�S�NiÅ�\CÈkRoÈ�Å�J�NiFCOQEIR�S�\:ÒzN�Ç¨ÈkÍ4OIHÙEI]`Æ>F�È~Î�N�\�NiF�Î�EQÇ¨N�KlÎ�K�EQOIKLÚ4EIOIEIÅ�a�W�é�È~Ò?NiÎ�NiFlT
ÇiKLF�N�\�J�ÈkÍ4OIH^Ú�N�Å�KLS�NPRØ\�È*Å�J>KLÅzÆ4K�Ç!S�NiÅ�\0Ò?ÈkÍ4OIH�R>È�ÅzÇiEGFfÇiÍ>OIKLÅ�N7EQR�OGÈ�È�Æ4\zH>Í�N7Å�È*Å�J>EQ\?H�Niû4NPÇ¨Å�EGÈkR¾W�Ê�K�Ç�S�NiÅ�\:ÇiK�R4R�È�Å
Ú�N*H�Niû4NPÇ¨Å�NPHÞFfK�R>H�Èk]^OGa¥ÈkR�Å�È�È�Å�J>NiF�OQEIR�S�\0Ú�NPÇiK�Í>\�N�Å�J>KLÅ�Ç¨ÈkÍ4OIH²F�NP\!Í>OGÅ7EQRÝK�RÞÈkÍ�Å�ÄUÈ�ÏQÄ�\�NPÌ�Í�NPR4Ç¨N�H>NPOIEGÎ�NiF�a²KLÅ�Å�J�N
H�NP\�Å�EQR>KLÅ�EGÈkR�EIÏ¾Æ4K�Ç�S�NiÅ�\�È�Ï�Å�J>N7\�K�]`N�û>È~Ò�KLF�N�H�Niû>NPÇ¨Å�NPH-Å�È�H>Eqä�NiF�NPR�Å?OIEIR>S�\iW�V�OI\�È*ÇfJ>K�R�Ö�NP\zÅ�È�Å�J�N7Ú6K�\�EIÇ:F!ÈkÍ�Å�EIR�Ö
Æ>F�È�Å�È�Ç¨ÈkOI\�K�R>HÙÆ6K�Ç�S�NiÅCÏáÈ�F�Ò�KLF!H>EIR�Ö¥]`NPÇfJ>K�R>EI\�]�\�\!J�ÈkÍ>OIHÞÚ�N�]�EIR>EI]^EIüiNPH²Ò�EGÅ�JÙ\�Í4Ç!JÙÒ�EIH>N*\�Æ>F!NPK�H3H�NiÆ4OGÈ~a�]`NPR�Å
È�Ï�Æ>F�NP\�NPR�Å0F�ÈkÍ�Å�EQR�Ö�Æ>F�È�Å�È�Ç¨ÈkOI\iW

É�RÝÅ�J4EI\�Æ6KLÆ9NiFlT6ÒzN*Æ4F�NP\�NPR�Å�K-\�EI]`Æ6OGN�H�Niû>NPÇ¨Å�EIÈkRÞF!ÈkÍ�Å�EIR�Ö-\�Ç!J�NP]^N�Ò7J�NiF�N�NPK�ÇfJ3R�È�H�N*Ç¨Èk]`Æ6Í�Å�NP\�K-]�KLÆÞÏáÈ�F
NPK�Ç!JÜÈ�Ï:EGÅ�\COQEIR�S�\iT�Å�ÈÞK�RÜK�OGÅ�NiF!R>KLÅ�N-OIEIR�S9W�â�J>EI\�K�OGÅ�NiF!R4KLÅ�N�OIEIR>SÝÒ�EIOQO�Ú9N^Í4\�NPHËÅ�ÈÞÏÐÈ�F�Ò�KLF!HÜKØÆ4K�Ç�S�NiÅ�Ò�J�NPR¢Å�J�N
È�F!EGÖkEQR>K�OyOIEQR�S¥ÏáK�EIOQ\iW�D�EQR>Ç¨N�Å�J�N�R�Í>]�Ú�NiF�È�ÏZOIEIR>S�\:KLÅ�K�F�ÈkÍ�Å�NiF�EI\7Å�a�Æ4EIÇiK�OIOIa²]*Í>ÇfJÙ\�]^K�OIOGNiF7Å�J>K�RoÅ�J�N�R�Í>]*Ú�NiF7È�Ï
H�NP\�Å�EQR>KLÅ�EGÈkR>\7EIRÝK�F�ÈkÍ�Å�EIR�Ö�Å�KLÚ4OGN�T9Å�J�N�K�OIÅ�NiF!R>KLÅ�EGÎ�N�OIEIR�S-Å�KLÚ4OGN�EI\�]�Í>Ç!JÙ\�]�K�OIOGNiF:Å�J>K�RoK�Å�a�Æ4EIÇiK�O�F�ÈkÍ�Å�EIR�Ö�Å�KLÚ4OGN�W
D�Í>ÇfJ`K�R^KLÆ>Æ>F!ÈkK�Ç!J�OINPKPÎ�NP\�Å�J>N0N¨ç�EI\�Å�EIR�Ö�F�ÈkÍ�Å�EIR>Ö�Å�KLÚ6OGNP\�Í>R>]^È�H>EIß>NPH¾WyVøÆ4K�Ç�S�NiÅzEI\
H�Niû>NPÇ¨Å�NPH�EGÏ6K�R>È�H�N0H�NiÅ�NPÇ¨Å�\zK
OIEIR>S*ÏãK�EIOIÍ�F!N0È�F?EGÏ�Å�J�N�EIR>Ç¨Èk]^EIR>Ö�EIR�Å�NiF�ÏáK�Ç¨N�K�R>H^Å�J>N�ÈkÍ�Å�Ö�ÈkEIR>Ö*EIR�Å�NiF�ÏãK�Ç¨N7È�Ï¾Å�J�N7Æ4K�Ç�S�NiÅ�KLF�N�Å�J�N7\!K�]`N�W
V7OGÅ�NiFfR>KLÅ�N
OIEIR>S¢Å�KLÚ4OGN²EQ\^Ç¨Èk]`Æ4Í�Å�NPH÷KLÅ�Å�J�N²Å�EQ]`NØÒ�J�NPR×F!ÈkÍ�Å�EIR�Ö3Å�KLÚ4OINP\^KLF�NÝÇ¨Èk]`Æ6Í�Å�NPH¾Wþú3NoÍ>\�N²Å�J�NÝÅ�NiF!]^\^K�OGÅ�NiFfR>KLÅ�N
F�ÈkÍ�Å�EQR�ÖÞK�R>HàH�Niû4NPÇ¨Å�EGÈkRùF�ÈkÍ�Å�EIR�ÖoEIR�Å�NiF!Ç!J>K�R>Ö�NPKLÚ4OGa¢EIRÜÅ�J>EI\*Æ4KLÆ�NiFPT�Ò�J�NPRÜÅ�J�N-Æ4K�Ç�S�NiÅ�\^Å�KLS�N²KoH4Eqä9NiF!NPR&Å*Æ4KLÅ�J
ÏáF�Èk]2Å�J�NCR�È�Ff]^K�O�\�J�È�F!Å�NP\�Å0Æ4KLÅ�J¾T4K�\�K`F�NP\�Í>OIÅ0È�Ï=K^OQEIR�S^ÏãK�EIOIÍ�F!N�W

â:J>NØÚ4K�\�EIÇ²EQH�NPK3EI\^EIOQOIÍ>\�Å�F!KLÅ�NPHùÅ�J�F!ÈkÍ�ÖkJþK�RþN¨ç�K�]`Æ4OIN²R�NiÅ�ÒzÈ�F�SþEIRàõ
EGÖ�W�ÔLWB[7È�F!]^K�O0F�ÈkÍ>Å�EIR�Ö3Å�KLÚ4OGNP\�K�R>H
K�OGÅ�NiF!R4KLÅ�N7OIEIR>S�Å�KLÚ4OGNP\ZÏÐÈ�FzK�OIO�Å�J�N�ñ�R�È�H�NP\ZEIR^Å�J�N�R�NiÅ�Ò?È�F�S^KLF!N�\�J�È~Ò�R�EIR^Å�J�N:ß>ÖkÍ�F!N�W�ÿ?K�Ç!J�R�È�H>N�ðãN¨ç�K�]^Æ4OGN��YV��qô
EI\�Ç¨ÈkR>R�NPÇ¨Å�NPHÝÅ�È^K`R�Í4]�Ú�NiF�È�Ï�J�Èk\�Å�\Cð K�ÔLT4Kkê�T4Kkì�K�R>HØKLí`NiÅ�ÇLWqô�W0èzÈkR>\�EQH�NiF0K�R¥N¨ç�K�]`Æ6OGN�Ò�J�NiF�N�R�È�H�N������>J>K�\�Å�È
\�NPR>HÙK-Æ4K�Ç!S�NiÅCÅ�ÈØR�È�H>N����	��K�R>HoÅ�J�N�OIEIR�S�
-EI\�H�È~Ò�R¾W�úBJ�NPRÙR�È�H�N������¾ß4R4H>\�Å�J4KLÅ�Å�J>N�OQEIR�SØÅ�È¥Å�J�N`R�N¨ç�Å�Ä�J�È�Æ
K�ÇiÇ¨È�F!H>EQR�Ö�Å�È^EGÅ�\�F�ÈkÍ�Å�EIR>Ö*Å�KLÚ4OIN�ÏÐÈ�F:R�È�H�N����	�4EI\�H�ÈlÒ7R¾T�EGÅ0Ç!J�NPÇ!S�\7EGÅ�\0K�OGÅ�NiF!R>KLÅ�NCOQEIR�S`Å�KLÚ4OGN�W�â�J�N�K�OGÅ�NiF!R>KLÅ�NCOIEQR�S
Å�KLÚ4OGN*\�Í�Ö�Ö�NP\�Å�\7Å�J>KLÅ�OIEQR�S�
`\!J�ÈkÍ>OIHØÚ�NCÍ>\�NPH²K�\�K�RÞK�OGÅ�NiF!R>KLÅ�N�OIEIR�S�Ò�J�NPR²OIEQR�S�
`ÇiK�R4R�È�Å�Ú�NCÍ>\�NPH²Å�È�ÏáÈ�F�ÒzKLFfHÝK
Æ4K�Ç!S�NiÅiWZé�NPR4Ç¨N�������ÏáÈ�F�Ò�KLF!H>\�Å�J�N0Æ6K�Ç�S�NiÅ�ÈkR`OIEQR�S�
�W
[�È�H�N��¦è	�GTkKLÏáÅ�NiF�F�NPÇ¨NPEGÎ�EIR�Ö�Å�J�N�Æ4K�Ç!S�NiÅiT�ÏáÈ�F�Ò�KLF!H>\
EGÅ�ÈkR`OIEQR�S
ï�T4EIR-Å�J�N*R�È�F!]^K�O9Ò�KPa�T6K�ÇiÇ¨È�FfH>EIR�Ö`Å�È�EIÅ�\�F�ÈkÍ�Å�EIR�Ö�Å�KLÚ4OIN�WZâ:J�NiF�NiÏáÈ�F�N�T>EIR-Å�J>EQ\�N¨ç�K�]`Æ6OGN�T�Å�J�NCÆ4K�Ç!S�NiÅ�EI\:H>Niû>NPÇ¨Å�NPH
Å�È�K�R�K�OGÅ�NiF!R4KLÅ�N�OIEQR�S*Ò7J�NPR`Å�J�N7È�F!EGÖkEIR>K�O4OIEIR�S�ÏáK�EQOI\�K�R>H-KLÏÐÅ�NiFzÈkR�N�H�Niû>NPÇ¨Å�EGÈkR¾T�Å�J�N7Æ4K�Ç�S�NiÅ�EI\�Ú6K�Ç�S^ÈkR�K*\�J>È�F�Å�NP\�Å
Æ4KLÅ�JÙÅ�È²Å�J>N^H�NP\�Å�EIR>KLÅ�EIÈkR¾W*â:J>N�K�OIÅ�NiF!R>KLÅ�N^Æ4KLÅ�J3J4K�\�F�NPÌ�Í4EGF�NPHoÅ�ÒzÈÝK�H>H>EIÅ�EGÈkR>K�O�J�È�Æ4\�ÏáÈ�F�Å�J�N`Æ4K�Ç!S�NiÅ�Å�ÈØF�NPK�ÇfJ
Å�J�N^H�NP\�Å�EIR>KLÅ�EGÈkR¾W����Y\�F�ÈkÍ>Å�EIR�Ö¥Å�KLÚ4OGN^EIR4H>EIÇiKLÅ�NP\�Å�J>KLÅ�OQEIR�S�
¥EI\�Í4\�NPHÙÏÐÈ�F�ÏÐÈ�F�Ò�KLF!H>EQR�Ö¥Æ4K�Ç�S�NiÅ�\*Å�È²H�NP\�Å�EIR4KLÅ�EGÈkR>\
�YV��������	�4K�R>H²J>NPR>Ç¨N�T4OIEIR>S�
�Ò�EIOQO6Ú�N�Í>\�NPHÝK�\:K�RÝK�OGÅ�NiFfR>KLÅ�NCÏáÈ�F:Ú�È�Å�JØÅ�J�NP\�NCH�NP\�Å�EIR>KLÅ�EGÈkR>\PW

ê



õ�EIÖkÍ�F�N^Ô��zD�K�]^Æ4OGN�R�NiÅ�ÒzÈ�F�S¥Ò�EGÅ�J¥F!ÈkÍ�Å�EIR�Ö`Å�KLÚ4OINP\:K�R>H²K�OGÅ�NiFfR>KLÅ�N�OIEIR>S^Å�KLÚ4OGNP\

É$Ï�K�OGÅ�NiFfR>KLÅ�N�Æ4KLÅ�J>\0KLF�NCÇ¨Èk]`Æ6Í�Å�NPH¥KLÏÐÅ�NiF�K�ÏãK�EIOIÍ�F!N�J>K�\zÚ�NPÇ¨Èk]`N�NiÎ�EIH�NPR�ÅiT�Æ4K�Ç�S�NiÅ�\�Ò�EIOIO9J>KPÎ�N�Å�È`Ú�N�H�F�È�Æ>Æ�NPH
Í>R�Å�EIOzÅ�J�N²K�OGÅ�NiF!R4KLÅ�N²OIEIR�S¢]�KLÆ4\�È�F^F�NPÇ¨ÈkR>\�Å�F!Í>Ç¨Å�NPH×F�ÈkÍ>Å�EIR�ÖoÅ�KLÚ4OGNP\`Ú�NPÇ¨Èk]`N²KlÎ�K�EIOQKLÚ4OGN�Wàâ:J�N¥N¨ä9NPÇ¨Å�EIÎ�NPR�NP\�\^È�Ï
K�RËK�OGÅ�NiFfR>KLÅ�N`F�ÈkÍ�Å�EIR>Ö¥]^NPÇ!J>K�R>EQ\�]�EI\�H�NiÅ�NiF!]�EIR�NPHoÚ�aoÅ�J�N^\�Æ�NiNPH3KLÅ�Ò�J4EIÇ!J3KØH�NiÅ�ÈkÍ>FCÆ4KLÅ�J3EI\�NP\�Å�KLÚ6OIEI\�J�NPHoÏáÈ�F
ÏáÈ�F�ÒzKLFfH>EIR�Ö²Æ6K�Ç�S�NiÅ�\`KLÏáÅ�NiF�KÞÏãK�EIOIÍ�F�N�WÞé�NPR>Ç¨N�T
Å�J>N�K�OGÅ�NiF!R4KLÅ�N¥OQEIR�SÙ]^KLÆù\!J�ÈkÍ>OIH¢Ú9N�Æ>F�N¨Ä�Ç¨Èk]`Æ6Í�Å�NPHÜ\�ÈÝÅ�J>KLÅ�EGÅ
ÇiK�R3Ú�N`Í>\�NPH3EI]�]`NPH>EIKLÅ�NPOGaoKLÏÐÅ�NiF*K¥ÏáK�EIOQÍ�F�N�EI\�H�NiÅ�NPÇ¨Å�NPH¾W`ú3N�R>NiNPHËKØ\�Ç!J>NP]`N^Ò�J�NiF!N�K¥F!ÈkÍ�Å�NiF�H�È�NP\CR�È�ÅCJ>KlÎ�N
Å�È�Ç¨Èk]�]*Í>R4EIÇiKLÅ�N�Ò�EIÅ�JØÈ�Å�J�NiF7R>NPEGÖkJ&Ú�È�F!EQR�Ö�F�ÈkÍ�Å�NiF!\�È�F�H�È�NP\�R>È�Å�J>KPÎ�N�Å�È�H>È�K�R&aØÇ¨Èk]`Æ6Í�Å�KLÅ�EGÈkR¾T6Ú9NiÏáÈ�F�N�EIÅ�ÇiK�R
\�Å�KLF�Å�H�Niû4NPÇ¨Å�EIR�Ö-Å�J�N�Æ4K�Ç�S�NiÅ�\iW���Í�F�K�EI] EI\7Å�ÈØ]^KLS�N`Å�J�N`\�NiF�Î�EIÇ¨N�H>EI\�F!Í>Æ>Å�EGÈkRØÅ�EI]^N�üiNiF!È¥EQRÝÈ�F!H>NiF�Å�È²Ç¨ÈkR�Å�EIR�Í�N
Æ>F�È~Î�EQH>EIR�Ö�\�NiF�Î�EIÇ¨N�H>Í>F!EIR�Ö�Å�J�NCÅ�F!K�R4\�EGNPR�Å0Æ9NiFfEGÈ�H4\?È�Ï�OIEIR>S�ÏãK�EIOIÍ�F�NP\PW���Í�F:K�EI]AEI\0K�OQ\�È^Å�È�]^KLS�N�Å�J�NP\�N�H�Niû4NPÇ¨Å�EGÈkR
Æ4KLÅ�J>\*Å�ÈoÚ9N-K�\�È�Æ>Å�EI]^K�O?K�\�Æ�Èk\�\�EIÚ4OGN`Å�J�Í>\*]�EIR>EI]^EIüPEIR�Ö¥Å�J�N¥Ç¨Èk\�Å�EQRËÏáÈ�F�ÒzKLFfH>EIR�Ö²Æ6K�Ç�S�NiÅ�\`Å�J�F!ÈkÍ�ÖkJ¢K�OGÅ�NiFfR>KLÅ�N
Æ4KLÅ�J>\PW���Í>F�KLÆ>Æ4F�ÈkK�Ç!JÙH�È�NP\�R�È�Å7F!NPÌ�Í>EIF�N�F�ÈkÍ>Å�NiF!\�Å�È�NPR>ÇiKLÆ6\�Í>OIKLÅ�N�Æ4K�Ç�S�NiÅ�\CÈ�F�Å�ÈØ]`È�H>EGÏáa¥Å�J�N�Æ4K�Ç�S�NiÅCJ�NPK�H>NiF!\
EIR�K�R&a�ÒzKla�Å�È�H�Niû>NPÇ¨ÅzÆ4K�Ç!S�NiÅ�\iW���Í>F?KLÆ>Æ>F!ÈkK�Ç!J-NPR>\�Í�F!NP\ZÅ�J>KLÅ0H�Niû4NPÇ¨Å�EGÈkR�H>È�NP\zR�È�Å�ÇiK�Í>\�N�ÈkÍ�Å�ÄUÈ�ÏÐÄUÈ�F!H�NiF0H�NPOIEGÎ�NiF!a
Æ>F�È�Ú6OGNP]^\iW

â:J4EI\�Æ4KLÆ�NiF�EI\:\�Å�F!Í>Ç¨Å�Í�F�NPHÝK�\:ÏáÈkOIOGÈlÒ7\iW�É�RoD�NPÇ¨Å�EGÈkRÞê�T4ÒzNCÆ>F�NP\�NPR�Å:ÈkÍ�F�K�OGÖ�È�F!EGÅ�J4]ØWZÿ�ÎLK�OIÍ>KLÅ�EIÈkR²K�R>HØF�NP\!Í>OGÅ�\
KLF�N�Æ>F�NP\�NPR�Å�NPHÙEIR3D�NPÇ¨Å�EGÈkR3ì�W�V7OGÅ�NiFfR>KLÅ�N�F�ÈkÍ�Å�EIR�Ö-EIRoJ>EGNiF!KLF!ÇfJ>EIÇiK�O�R�NiÅ�ÒzÈ�F�S�\�K�R>HoÆ>F�NiÎ�EGÈkÍ>\:ÒzÈ�F�S²ÈkRÙK�OGÅ�NiFfR>KLÅ�N
F�ÈkÍ�Å�EQR�Ö`KLF�N�H>EI\!ÇiÍ>\�\�NPHØEIRÝD�NPÇ¨Å�EGÈkRØí�WzD�NPÇ¨Å�EIÈkRÝñ�Æ>F�NP\�NPR&Å�\:Ç¨ÈkR4ÇiOIÍ>\�EGÈkR4\0K�R>H²H>EI\!ÇiÍ>\�\�NP\�ÏãÍ�Å�Í�F�N�ÒzÈ�F�S9W

ì



� ��� �7½�¼�Â�»"!�#
É�RÜÈ�FfH�NiF�Å�ÈÙH>Niû>NPÇ¨Å�Æ4K�Ç�S�NiÅ�\�Ì�Í>EQÇ�S�OGaËKLF�ÈkÍ>R>HàKoÏãK�EIOGNPHùOIEIR�S9T�ÈkÍ�F`K�OGÖ�È�F!EGÅ�J>]�F�NPOQEGNP\�ÈkRùÅ�J�N¥F�ÈkÍ>Å�NiF!\�Å�È3]^KLS�N
H�NPÇiEI\!EGÈkR>\=OGÈ�ÇiK�OQOGa�TLÒ�EGÅ�J�ÈkÍ�Å=F�NPÌ�Í>EGF!EQR�Ö:Å�J�N0\�Å�KLÅ�N0È�Ï>Å�J>NzÏãK�EIOGNPH�OIEIR>S�Å�È�Ú�NzÆ>F�È�Æ4KLÖkKLÅ�NPH�Å�J>F�ÈkÍ�ÖkJ�ÈkÍ�Å�Å�J�N0R�NiÅ�ÒzÈ�F�S9W
â�ÈÞS�NiNiÆàÅ�J�N-K�OGÅ�NiF!R>KLÅ�N¥OIEIR�SÙÅ�KLÚ4OIN�\�]^K�OQO T�ÒzN�H>Niû>NPÇ¨Å�K�OQO�Å�J�N-Æ4K�Ç�S�NiÅ�\`J>NPK�H�NPH¢ÈkRùKoOIEIR�SoÈkR&Å�ÈÙK�R�È�Å�J�NiF`OIEQR�S
EGF�F!NP\�Æ�NPÇ¨Å�EGÎ�N�È�Ï=Å�J>NCH�NP\�Å�EIR>KLÅ�EIÈkR²K�H>H�F�NP\!\iW

��Í>F�Ò?È�F!SCEI\¾Æ>F!EQ]^KLF!EIOGa7]`È�Å�EGÎLKLÅ�NPHCÚ�a�Å�J>NZÏáÈkOIOGÈlÒ7EIR�Ö0Ö�ÈkK�OI\$�?ð K�ô9Å�È7NP]`Æ4OGÈ~a�R>È�F!]^K�O�ÏáÈ�F�Ò�KLF!H>EIR�Ö:]^NPÇ!J>K�R>EQ\�]^\
E WëN�WGT�R�ÈØ\�ÈkÍ>F!Ç¨N�F�ÈkÍ�Å�EIR�Ö�T�NiÎ�NPR3Ò7J�NPRÝÆ6K�Ç�S�NiÅ�\�KLF!N�Ú�NPEIR>Ö-H�Niû4NPÇ¨Å�NPH¾T�ðãÚ¾ô0Å�È²Í�Å�EIOIEIüiN�N¨ç�EI\�Å�EIR�Ö-F�ÈkÍ�Å�EQR�Ö�Å�KLÚ6OGNP\�K�\
]�Í>Ç!JàK�\�Æ�Èk\�\�EGÚ6OGN^ÏáÈ�F�F!ÈkÍ�Å�EIR�ÖÞÆ4K�Ç�S�NiÅ�\�KLF�ÈkÍ>R>HÜÅ�J�N-ÏáK�EIOQÍ�F�N�K�R4H¾T:ð Ç�ô�Å�ÈoF!NPÌ�Í>EIF�N-R>ÈoEIR>ÏÐÈ�F!]�KLÅ�EGÈkRËN¨ç�Ç!J>K�R>Ö�N
K�]`ÈkR�ÖàF�ÈkÍ>Å�NiF!\�Ú�NiÏáÈ�F�NoÆ4K�Ç�S�NiÅ�\²ÇiK�R�Ú�NÙH�Niû>NPÇ¨Å�NPH<ðãF�ÈkÍ�Å�NPH�ô^KLF�ÈkÍ4R>H÷Å�J>NÞÏãK�EIOIÍ�F!N�W%��Í�F¥H�Niû>NPÇ¨Å�EIÈkRøF!ÈkÍ�Å�EIR�Ö
K�OGÖ�È�F!EIÅ�J>] EI\`H�NP\�EIÖkR�NPHàÚ4K�\�NPH×ÈkRþÅ�J�NP\�NØÖkÍ>EIH>NPOIEIR�NP\iWÜú3NÝK�\�\�Í4]`NØÅ�J>KLÅ^Å�J�NØS�R�È~Ò�OGNPH�Ö�NØÈ�Ï�KËOIEIR>SËÏáK�EQOIÍ�F�N¥EI\
OIEI]�EGÅ�NPHÝÅ�ÈØÅ�J>N�F!ÈkÍ�Å�NiF!\�H>EGF!NPÇ¨Å�OGaÝÇ¨ÈkR>R�NPÇ¨Å�NPH¢Å�ÈØÅ�J�N�ÏáK�EQOGNPHÙOIEIR�S9WCV7\�K¥F!NP\�Í>OGÅiT¾Ò�J>NPRoK-Æ4K�Ç!S�NiÅ*KLF�FfEGÎ�NP\�KLÅCK�R&a
F�ÈkÍ�Å�NiF*ðãNiÎ�NPRÞKLÏáÅ�NiF7H�Niû4NPÇ¨Å�EGÈkR�ô?EIR¥Å�J>N�R�NiÅ�ÒzÈ�F�S9T>Å�J�NCF!ÈkÍ�Å�NiF�Ç¨ÈkR�Å�EIR�Í>NP\:Å�È�Ç¨ÈkR>\!Í>OGÅ:EGÅ�\0N¨ç�EI\�Å�EQR�Ö`F�ÈkÍ�Å�EIR>Ö�Å�KLÚ6OGNP\
Å�È�ÏÐÈ�F�Ò�KLF!H�Å�J�N�Æ4K�Ç�S�NiÅiWzVåOIEIR�S�ÏãK�EIOIÍ�F�N7]^KPa^ÈkR4OGa�Ú9NPÇ¨Èk]^N7Î�EI\�EGÚ6OGN0Å�È`K�R�È�Å�J�NiFzF�ÈkÍ�Å�NiF�ð R�È�Å�H>EGF�NPÇ¨Å�OGa`Ç¨ÈkR>R>NPÇ¨Å�NPH
Å�È`Å�J�N�ÏãK�EIOGNPH¥OIEIR>S4ô�Ò�J�NPR¥Å�J�N�ÈkÍ�Å�Ö�ÈkEQR�Ö^OIEIR�S�J>KLÆ>Æ�NPR>\zÅ�È`Ú�N�Å�J>NC\�K�]`NCK�\0Å�J�N�EIR4Ç¨Èk]^EIR�Ö�OIEIR�S�È�Ï�Å�J�NCH>Niû>NPÇ¨Å�NPH
Æ4K�Ç!S�NiÅiW?â:J>EQ\zOINPK�H>\�Å�J�N�F�ÈkÍ�Å�NiF�Å�È^Ç¨ÈkR>ÇiOIÍ>H�N�Å�J>KLÅ7K`OIEIR�S`ÏãK�EIOIÍ�F!N7NPOI\�NiÒ�J�NiF�N�EI\�Ú�NPEIR�Ö'&�F�Niû>NPÇ¨Å�NPH)(`ÈkRØÈkR�N�È�Ï�EGÅ�\
OIEIR>S�\�K�R>HØÅ�J4KLÅ:Å�J�N�F�ÈkÍ�Å�NiF�J>K�\0Å�È^F!ÈkÍ�Å�N�KLF�ÈkÍ>R4H¥Å�J�N�ÏáK�EQOIÍ�F�N�W

â:J>N*K�OGÅ�NiF!R4KLÅ�EGÎ�N�OQEIR�S¥Å�KLÚ4OGNP\�KLF�N`Ç¨Èk]`Æ4Í�Å�NPHÞÒ�J�NPR>NiÎ�NiF�F!ÈkÍ�Å�EIR�Ö^Å�KLÚ6OGNP\�KLF�N�Ç¨Èk]^Æ4Í�Å�NPHoK�R>HÝÅ�J>NiaÝKLF�N�Ç¨ÈkR�Ä
\�Í>OIÅ�NPHËÒ�J�NPRÜKÝOIEQR�SÞÏãK�EIOIÍ>F�N�EI\*H�NiÅ�NPÇ¨Å�NPHàKLÅ�KÝF�ÈkÍ�Å�NiFPWÝV2OQEIR�SoÏáK�EIOQÍ�F�N^Ç¨ÈkÍ>OIH¢Ú�N�H�NiÅ�NPÇ¨Å�NPHùÚ�aËK�RÜEI]�]`NPH>EIKLÅ�N
F�ÈkÍ�Å�NiF0Å�J>F�ÈkÍ�ÖkJØJ>KLF!H>ÒzKLF�N�\�Å�KLÅ�Í4\0È�F:Ú�a�]`ÈkR>EIÅ�È�F!EIR�Ö�Å�J�NC\�Å�KLÅ�Í>\:È�ÏyÅ�J�NCÌ�Í�NPÍ�N�KLÅ:Å�J�N�ÈkÍ�Å�Æ6Í�Å:EIR�Å�NiF�ÏáK�Ç¨NP\PW�â:J�N
K�OGÅ�NiF!R4KLÅ�EGÎ�N^OIEIR�SÝÅ�KLÚ4OGNP\�KLF�N^Í>\�NPH3Í>R&Å�EQO�Å�J>N^R�NiÒ F�ÈkÍ�Å�EQR�Ö�Å�KLÚ6OGNP\CKLF�N^Ç¨Èk]`Æ6Í�Å�NPHþð KLÏáÅ�NiFCÅ�J�N^OIEIR>SÝ\�Å�KLÅ�N^È�ÏzÅ�J�N
ÏãK�EIOGNPH×OIEIR>SÜJ>K�\`Ú�NiNPR×Æ4F�È�Æ4KLÖkKLÅ�NPHþÅ�J>F�ÈkÍ�ÖkJ×Å�J�NÞR�NiÅ�ÒzÈ�F�S6ô�W*��R>Ç¨NÝÅ�J�NÝR�NiÒAF!ÈkÍ�Å�EIR�Ö3Å�KLÚ4OINP\^KLF�NÝÇ¨Èk]`Æ6Í�Å�NPH¾T
ÏáÈ�F�ÒzKLFfH>EIR�Ö`K�OGÈkR�Ö`Å�J>N�K�OGÅ�NiF!R>KLÅ�EIÎ�N�OIEIR�S�Å�KLÚ4OGNP\:EI\�H>EI\�Ç¨ÈkR�Å�EIR�Í�NPH¾W

_�ÈkÍ�Å�EIR�ÖØÅ�KLÚ4OIN`NPR&Å�F!EINP\CKLF�N^NPK�\�EQOGaÞÍ>R4H�NiF!\�Å�È�È�HÙÅ�J>F�ÈkÍ�ÖkJ3\�EIR>SÝÅ�F�NiNP\iW�ú3N�EIOIOQÍ>\�Å�F!KLÅ�N�ÈkÍ�F�KLÆ>Æ4F�ÈkK�Ç!J¢Å�ÈÝH�N¨Ä
û>NPÇ¨Å�EGÈkRËÅ�J�F�ÈkÍ�ÖkJËKØR�Í>]*Ú�NiF�È�ÏzN¨ç�K�]`Æ4OINP\�ÈkRË\�EIR>SÝÅ�F�NiNP\iW�XyKLÅ�NiFPT�Ò?N^Æ4F�NP\�NPR�Å�Å�J�N�K�OGÖ�È�F!EIÅ�J>] Å�J>KLÅ�Ç¨Èk]`Æ6Í�Å�NP\
Å�J�N�K�OIÅ�NiF!R>KLÅ�N�OIEQR�S�]^KLÆ4\PW

+-,/. 02131/46587�9;:<7>=/?A@%B-CED�FG:"HJIK1/L)5
��K�\�EIÇ�EIH�NPK�È�Ï�ÈkÍ�F�H�Niû>NPÇ¨Å�EGÈkR-F�ÈkÍ�Å�EQR�Ö�\�ÇfJ�NP]`N�Ò�EIOIO>Ú9N7N¨ç�Æ6OIK�EIR�NPH^Í4\�EIR�Ö�\�EIR�S�Å�F�NiNP\iW?D�EIR�S�Å�F�NiN�È�ÏyK*R>È�H�N��Y_���EIR
K`R�NiÅ�Ò?È�F�SØEI\0K�Å�F!NiNCÅ�J>KLÅ�J>K�\�ÈkR4OGa�Å�J�NCOQEIR�S�\iT�Ò�J>EIÇfJ-KLF!N�Í>\�NPH¥Ú�a-K�OQO6È�Å�J>NiF7R�È�H�NP\�Å�È`F�NPK�ÇfJM�Y_���È�F�Î�EIÇ¨N�Î�NiFf\�K
EIRoÅ�J>KLÅ�R>NiÅ�ÒzÈ�F�S6W^â�J�N�Æ4KLÅ�J>\�Ú�NiÅ�ÒzNiNPRËÅ�J�N^R>È�H�NP\�EQRÞÅ�J>N^\�EIR�S²Å�F!NiN�KLF�N`Å�J�N^\�J>È�F�Å�NP\�Å�Æ4KLÅ�J>\�Ú�NiÅ�Ò?NiNPR¢Å�J�NP]ØW
ú3N*K�\!\�Í>]`N�Å�J>KLÅ7K�OIO�Å�J�N�OIEQR�S�\�J>KlÎ�N�Í>R>EIÅzÒzNPEGÖkJ�Å�\�EIR¥Å�J>NCÏÐÈkOQOGÈlÒ�EQR�Ö�H4EI\�ÇiÍ>\�\!EGÈkR¾W

õ
EGÖ�W
êÝ\!J�ÈlÒ�\�Ko\�EIR�SÙÅ�F�NiN-È�Ï�KoR�È�H�N��Y_N�=EQR¢KoR�NiÅ�ÒzÈ�F�S9WÙâ�J�N�NPH�Ö�NP\�\�J>ÈlÒ�RùEIRùH�È�Å�Å�NPHàOIEIR�NP\�Å�NiF!]`NPHàK�\
�zF!EIH�Ö�NP\�KLF�NCOIEIR�S�\�EIR¥Å�J�NCR�NiÅ�Ò?È�F!S6T>Ò7J>EIÇ!JØKLF!N�R�È�Å0Æ4KLF�Å0È�Ï�R�È�H�NC_��Y\�\�EIR�S^Å�F!NiN�W6�zF!EIH�Ö�NP\0KLF!N�OIEIR�S�\zÅ�J>KLÅ:K�OIOGÈ~Ò

í



õ
EGÖkÍ�F�N�êO�zD�EIR�S^Å�F�NiN�È�Ï�R>È�H�N��Y_N�4EIRØK^R�NiÅ�Ò?È�F!SÙðãÉ�OIOIÍ4\�Å�F!KLÅ�EGÈkR3Ô�ô

Æ4K�Ç!S�NiÅ�\?Å�È�Ú9N:H>Niû>NPÇ¨Å�NPH�ÏáF�Èk]ÛÈkR>N�\�Í�Ú�ÄUÅ�F!NiN:È�Ï�Å�J�N�\�EIR>S�Å�F�NiN7Å�È*K�R�È�Å�J�NiFz\�Í�Ú�ÄUÅ�F!NiN�W�V�OIO�Å�J�N7R�È�H>NP\�EIR`Å�J�N7ÇiOGÈkÍ>H
Í>R>H>NiF��YVN�GT6Ò�EIOIO¾R>È�F!]^K�OIOGa-Í>\�NCÅ�J>N*OIEIR>SÞð V*T6_�ôzÅ�È�F�NPK�ÇfJP�Y_N�6K�R>HÞK�OIO¾Å�J�N�R�È�H�NP\:EIRØÅ�J>N*ÇiOGÈkÍ>HÝÍ>R>H�NiF����	�GT9Ò�EIOIO
R�È�F!]�K�OIOGa�Í4\�N�Å�J�NCOIEIR>SÝðQ��T6_�ô�Å�È�F�NPK�Ç!JR�Y_��GW

èzÈkR4\�EIH�NiF�Å�J>KLÅ*Ò?N-R�NiNPHËÅ�ÈÞß4R>H3K�RÜK�OGÅ�NiF!R>KLÅ�N-OIEIR�SÞÏÐÈ�F�OIEIR�SÞÏÐF�Èk]S�YVN��Å�ÈP�Y_N�Zð V�T=_�ô�H>Í�N`Å�ÈÞEIÅ�\�ÏáK�EQOIÍ�F�N�W
â�È²H�Niû>NPÇ¨Å�Å�J�N�Æ4K�Ç!S�NiÅ�KLÅT�YV���\�ÈØÅ�J>KLÅCEGÅ�ÇiK�RÙF�NPK�Ç!J¢Å�J�N`H�NP\�Å�EIR4KLÅ�EGÈkR¾T�Å�J�N`Æ4K�Ç!S�NiÅ�J>K�\�Å�ÈØÚ�N`\�NPR&Å�Å�J>F�ÈkÍ�ÖkJ3K
Ú>F!EQH�Ö�N7Å�È�Å�J�N�È�Å�J�NiF�\�EQH�N�È�Ï�Å�J�NC\!EIR�S^Å�F�NiNCK�\�\�È�ÈkRÝK�\0Æ�Èk\�\�EGÚ4OIN�W=â:J>N�Æ6K�Ç�S�NiÅ7ÇiK�R²Å�J�NPRØF�NPK�ÇfJØÅ�J�NCH�NP\�Å�EQR>KLÅ�EGÈkR
Å�J�F�ÈkÍ>ÖkJùKo\�J�È�F!Å�NP\�Å�Æ4KLÅ�JàÍ>\�EIR�ÖÞÅ�J�N-N¨ç�EI\�Å�EIR�ÖÝF!ÈkÍ�Å�EIR�ÖoÅ�KLÚ4OGNP\iWÙõ>È�F`Å�J>N�N¨ç�K�]`Æ4OGN¥\�J�È~Ò�RàEIRÜÅ�J�N�õ
EGÖ�W�ê�T
ÒzN
H�Niû>NPÇ¨Å?Å�J�N:Æ4K�Ç!S�NiÅ�Å�J�F�ÈkÍ�ÖkJ^OQEIR�S�ð V*TU�7ô�T�Ò�J>EIÇfJ^EI\�K�Ú>F!EIH>Ö�N�WG��R4Ç¨N:Å�J�N:Æ4K�Ç!S�NiÅ?F!NPK�Ç!J�NP\�R�È�H�NV��T�R�È�H�NW�×OIÈ�È�S�\
Í�ÆËEGÅ�\�R>È�F!]^K�O�F�ÈkÍ�Å�EQR�Ö¥Å�KLÚ4OGN^K�R>HÙÏáÈ�F�Ò�KLF!H>\�Å�J�N`Æ4K�Ç!S�NiÅ�ÈkR3Å�J>N^OIEIR�SËðQ��Ty_Cô�W�â:J�NiF�NiÏáÈ�F�N�T�Å�J�N^K�OIÅ�NiF!R>KLÅ�N�OIEQR�S
]^KLÆoR�NiNPH�NPHØÏáÈ�F7OIEQR�SÞð V*T4_�ôzEI\Cð V*T��7ô�T4Ò�J4EIÇ!J²]^NPK�R>\0Å�J�N*Æ4K�Ç�S�NiÅ�\�J�NPK�H�NPHÝÈkRÝOIEIR>SÞð V*T4_�ô?KLF!N*H�Niû>NPÇ¨Å�NPHÝÈkR
Å�È�OIEQR�SÝð V*T)�7ô�T4Ò�J�NPRØOQEIR�SÝð V*T6_Cô�ÏáK�EIOQ\0K�R>HØÅ�J�N�F�ÈkÍ>Å�EIR�Ö`Å�KLÚ4OGNP\�KLF�N�R�È�Å0a�NiÅ7F�NPÇ¨Èk]`Æ4Í�Å�NPH�W

ÿZÎ�NPR²EGÏyÅ�J>N�Æ4K�Ç�S�NiÅ�EI\0H�NP\�Å�EIR>NPH�Å�È�K`R�È�H>N�ÏãÍ�F�Å�J>NiF:KPÒ�KPaØÏáF�Èk]X�Y_��GT>R�È�H�N��Y_N��Ú9NPEQR�ÖVY�Í>\�Å:K�RØEQR&Å�NiF!]^NPH>EIKLÅ�N
R�È�H�N�T4H�Niû4NPÇ¨Å�EGÈkRÝÈ�Ï�Å�J�N*Æ4K�Ç�S�NiÅ�ÈkR�Å�È�OIEQR�Soð V*T��7ôzÒ�EIOIO�NPR>\!Í�F�NCÅ�J>KLÅ7Æ4K�Ç�S�NiÅ�F�NPK�ÇfJ�NP\�Å�J�N*H�NP\�Å�EIR>KLÅ�EGÈkRØÒ7EGÅ�J�ÈkÍ�Å
OGÈ�È�Æ4\iWËâ:J4EI\*EQ\*N¨ç�Æ4OIK�EQR�NPH¢Ò7EGÅ�JàK�RàN¨ç�K�]`Æ6OGN-EQRÜõ
EGÖ�W�ì�W¢V Æ4K�Ç�S�NiÅ�Ò?ÈkÍ>OQHùR>È�F!]^K�OIOGa3Å�KLS�NØÅ�J>N¥OQEIR�Sþð V*T�_�ô
Ö�ÈkEIR�ÖÞÏÐF!Èk]öÅ�J�N-\�ÈkÍ�F!Ç¨N�Å�ÈÝÅ�J�N-H�NP\�Å�EIR>KLÅ�EIÈkR3Ò�EGÅ�J¢Å�J�N^N¨ç�EI\�Å�EIR�ÖÝF�ÈkÍ�Å�EIR�ÖÝÅ�KLÚ4OGNP\iW¥úBJ�NPRÜOQEIR�SÜð V*T�_�ô�ÏãK�EIOI\iT=EGÅ
EI\�H�Niû4NPÇ¨Å�NPHËÅ�È���W�â:J�N^OINPR�Ö�Å�J3È�ÏzÅ�J�N^\�J�È�F�Å�NP\�ÅCÆ4KLÅ�J3ÏáF�Èk]Z���	��Å�È²Å�J�N�H�NP\�Å�EIR>KLÅ�EIÈkR3EI\�OGNP\�\�Å�J>K�RËÈ�FCNPÌ�Í4K�O
Å�È
ð OQê\[ Ô�ô�W�É�ÏK�	�Y\�F�ÈkÍ�Å�EIR>Ö�Å�KLÚ4OIN`Æ9ÈkEQR&Å�NPHoÅ�È²K�R�aoR�È�H�N`K�OGÈkR�Ö¥Å�J�N`Æ6KLÅ�JÙÏÐF�Èk] ð \�ÈkÍ�F!Ç¨N`Å�È²R�È�H�N]�YVN�qô�T¾Å�J>NPRËEGÅ�\
Æ4KLÅ�J¥OGNPR�Ö�Å�J�ÒzÈkÍ>OIH�Ú9N7Ö�F�NPKLÅ�NiF0Å�J>K�RÙð OQê�[�Ô�ô�W�â:J>EI\zÇiK�R>R�È�ÅzÚ�N7Å�J�N�ÇiK�\�N�EGÏ¾Å�J�N�F�ÈkÍ�Å�EQR�Ö�Å�KLÚ4OINP\zKLF!N�Ç¨Èk]`Æ6Í�Å�NPH
Ç¨È�F�F�NPÇ¨Å�OIa^\�EIR>Ç¨N�K�\�J�È�F!Å�NiFZÆ4KLÅ�J�Å�È*Å�J>N7H�NP\�Å�EQR>KLÅ�EGÈkR^Ò7EGÅ�J^OGNPR�Ö�Å�Joð OQêN[ Ô�ô�N¨ç�EI\�Å�\�Å�J�F�ÈkÍ>ÖkJ^�Y_��GW�É�R^È�Å�J�NiFzÒ?È�FfH>\iT
Ò�J�NPR>NiÎ�NiF�K*Æ4K�Ç!S�NiÅ:J>K�\ZÅ�È`Ç¨F�Èk\!\zOQEIR�S¥ð V�T�_�ô�ÏáÈ�F�K�R�a�H�NP\�Å�EIR>KLÅ�EGÈkR¾T�K�R>H-EGÏ¾Å�J�N�OIEIR�SØð V*T�_Cô�EQ\ZH�È~Ò�R¾T�Å�J�N�\�K�]`N
H�NiF�ÈkÍ>Å�EIR�Ö�Æ4KLÅ�J²ÇiK�RÝÚ9N�Å�KLS�NPR�W

ñ



A R

B

l2l1

Source Destination

õ
EGÖkÍ>F�N�ìO�Zÿ
ç�K�]`Æ4OINC\�J�ÈlÒ7EIR�Ö�Å�J�NCÖ�NPR�NiFfK�OIEGÅ�a-È�Ï�Ú>F!EIH>Ö�NP\

V�H�Niû>NPÇ¨Å�NPHåÆ6K�Ç�S�NiÅÝÒ7EIOIO�R�È�Å²Ç¨Èk]`N3Ú4K�Ç!S�Å�È×Æ4F�NiÎ�EIÈkÍ>\�OGaþÎ�EI\�EIÅ�NPH�R>È�H�NP\ØÍ4R>OGNP\�\¥EGÅØEI\¥Æ4Í>F�Æ�Èk\�NiÏáÍ4OIOGa×H�N¨Ä
û>NPÇ¨Å�NPH¾W�V�R-N¨ç�K�]^Æ4OGN�È�Ïy\�Í>ÇfJ-K�\�Ç¨NPR>KLFfEGÈ�EQ\?EIOQOIÍ>\�Å�F!KLÅ�NPH�Å�J�F�ÈkÍ�ÖkJ-õ
EGÖ�W�í�W?èzÈkR>\�EQH�NiFzK*Æ4K�Ç!S�NiÅ:J�NPK�H>EIR�Ö*ÈkR-Æ4KLÅ�J
�?Ä _:V�Ä _:_<F�NPK�Ç!J>NPHoR>È�H�N��YVN�¾K�R>HoOIEIR>Soð V*T9_Cô�EQ\7H�È~Ò�R¾W�[�È�H�N`�YV��¾J>K�\�R�È�È�Å�J�NiF�È�Æ>Å�EIÈkRÝÚ4Í>Å�Å�ÈØH�Niû>NPÇ¨Å�Å�J�N
Æ4K�Ç!S�NiÅ:Ú4K�Ç�S-Å�È^R�È�H�N����	�GW>V�ÏáÅ�NiF:R�È�H�N����a��Ö�NiÅ�\:Å�J�NCH�Niû>NPÇ¨Å�NPH¥Æ4K�Ç!S�NiÅiT6EGÅ�Ò�EQOIO>S�R�ÈlÒ Å�J>KLÅ0\�Èk]`NiÅ�J>EIR>Ö�EQ\?Ò�F�ÈkR�Ö
H�È~Ò�RàÅ�J�N²OIEIR>N-Ú�NPÇiK�Í>\�N-Å�J>NÝEIR>Ç¨Èk]^EQR�ÖoK�R4HàÅ�J�NØÈkÍ�Å�Ö�ÈkEIR�ÖËEQR&Å�NiF�ÏãK�Ç¨NP\^È�Ï�Å�J>EI\�Æ4K�Ç!S�NiÅ�KLF�NÝÅ�J�N²\�K�]`N�W×é7NiF�N�T
ÏãK�EIOIÍ�F�N0È�Ï¾OIEQR�S-ð V*T�_Cô=EI\ZF�Niû>NPÇ¨Å�NPH�ÈkR&Å�È�OIEIR�S¥ðQ��T�V�ô�W�é7NPR>Ç¨N�EGÅZOGÈ�È�S�\?Í�Æ�K�OIÅ�NiF!R>KLÅ�N7OQEIR�S�È�Ï�ðQ��T�VCô�K�R>H�H>Niû>NPÇ¨Å�\
Å�J�N7Æ4K�Ç�S�NiÅzÅ�È�R>È�H�NN�¦è	�GW&[7È�H�N��¦è	��ÇiK�R�Å�J�NPR�ÏÐÈ�F�Ò�KLF!H�Å�J�N�Æ4K�Ç!S�NiÅ?Å�È�R�È�H�N��Y_��GW�é7NPR>Ç¨N�T�Å�È�KPÎ�ÈkEIH�F�ÈkÍ�Å�EQR�Ö�OGÈ�È�Æ4\
NPK�Ç!JÜR�È�H�N`Í�Å�EIOIEGüiNP\�K�OIÅ�NiF!R>KLÅ�N^OIEIR>S²Å�KLÚ4OGNP\�Ò7J�NPRÙÅ�J�N^EIR>Ç¨Èk]�EIR�ÖØEIR�Å�NiF�ÏáK�Ç¨N^EQ\�\�K�]`N�K�\�Å�J>N`ÈkÍ�Å�Ö�ÈkEIR�Ö²EIR�Å�NiF�ÏãK�Ç¨N
Ú4K�\�NPHÙÈkRoÅ�J�N^ÇiÍ>F�F�NPR�Å7F�ÈkÍ>Å�EIR�Ö-Å�KLÚ4OGNP\iW�V�\�K¥F�NP\�Í4OGÅiT¾K�Æ6K�Ç�S�NiÅ�]^EIÖkJ&Å�J>KPÎ�N�Å�È-Å�FfK�Ç¨N`Ú4K�Ç�S9T�Æ4KLF�Å�È�Ï?Å�J�N�Æ4KLÅ�J
Å�F!KlÎ�NiF!\�NPHÝEIÏ=R�È`È�Å�J>NiF�È�Æ>Å�EGÈkRØEQ\0Æ>F�NP\�NPR�Å:KLÅ:Å�J�N�Æ9ÈkEQR&Å�È�Ï
K`ÏãK�EIOIÍ�F�N�W

A R

C

B

õ
EGÖkÍ�F�N�íb�zD�K�]`Æ4OGN�R�NiÅ�Ò?È�F�S²EQOIOIÍ>\�Å�FfKLÅ�EIR�Ö*OIÈ�È�Æ�ÄUÚ6K�Ç�SØÇiK�\�N

õ
EGÖ�W�ñ-\�J�È~Ò�\�K�R�È�Å�J�NiF�N¨ç�K�]`Æ4OGN�È�Ï?K¥\�EIR>SØÅ�F�NiN�È�Ï?R�È�H�N��Y_���EIRÙK-R>NiÅ�ÒzÈ�F�S6W�èzÈkR>\�EIH>NiF7KLÖkK�EIR¾T¾ÒzN`R�NiNPHoÅ�È
ß4R>H�K�R�K�OGÅ�NiFfR>KLÅ�N7OIEQR�S*ÏáÈ�F?OQEIR�S�ð V*T�_�ô=K�R4H^Å�J�NiF�N�EI\�K�Æ4K�Ç�S�NiÅ0J�NPK�H�NPH�ÈkR�Å�J4KLÅ?OIEIR>S6W�É$R�Å�J>EI\�N¨ç�K�]`Æ4OIN�T&Å�J�NiF�N�EI\
R�È�Ú>F!EQH�Ö�N�ÏáF�Èk] R�È�H�N��YV���Å�È^R�È�H�N����	�GT�È�F�Å�È^K�R�a�È�Å�J�NiF:R�È�H�N�EIR�Å�J�N�ÇiOGÈkÍ>H¥Í>R>H�NiF	���	�GWb��Niû>NPÇ¨Å�EIR�Ö�Å�J�N�Æ4K�Ç!S�NiÅ
ÏáF�Èk]�R>È�H�N��YVN��Å�È�K�R&a^È�Ï¾Å�J>N�R�È�H�NP\?EIR�EIÅ�\�ÈlÒ7R-ÇiOIÈkÍ>H�EI\zR�È�Åz\�Íbc�ÇiEGNPR�ÅZÚ�NPÇiK�Í>\�N7Å�J�N7Æ4K�Ç�S�NiÅ0ÒzÈkÍ>OIH�Ç¨Èk]`N�Ú4K�Ç�S
Å�È^�YV��4EIRØ\�Í4Ç!J²K^ÇiK�\�N�W

õ>È�F�N¨ç�K�]`Æ4OGN�T�EGÏ¾Å�J�N7Æ4K�Ç�S�NiÅ0EI\zH�Niû>NPÇ¨Å�NPH-ÈkR�Å�È�OQEIR�S¥ð V�T�ç9ô�T�R�È�H�N�� ç<��Ò�EIOIO�J4KPÎ�N�R�È�H�NN�YV���K�\�K�R�N¨ç�Å�Ä�J>È�Æ�ÏáÈ�F

î



�Y_��9EIR²EGÅ�\�F�ÈkÍ�Å�EIR>Ö^Å�KLÚ4OGN�ÇiK�Í4\�EIR�Ö^Å�J>N�Æ4K�Ç!S�NiÅ�Å�È-Ç¨Èk]`N�Ú6K�Ç�S²Å�È��YVN�GW�â:J>EI\�F!NP\�Í>OGÅ�\7EIR²K�OIÈ�È�Æ�W�É�RØÈ�Å�J�NiF�Ò?È�FfH>\iT
ÏáÈ�F�R�È�H�N^� ç"�GT
EGÅ�\�K�\*EGÏ0OIEQR�Sùðáç�T
VCô�EI\*H�ÈlÒ�R�T=\�EQR>Ç¨N�EGÅ*ÇiK�R>R�È�Å�ÏÐÈ�F�Ò�KLF!H¢Å�J�N�Æ4K�Ç!S�NiÅ�ÈkRÜEGÅiWÝú3N�Å�NiF!] Å�J>EI\*K�\
F�Niû>NPÇ¨Å�NPHÙÏãK�EIOIÍ>F�N�W�â�J�N*ÏãK�EIOIÍ>F�N�È�ÏZOQEIR�SËð V*T�_Cô�EQ\7F!Niû>NPÇ¨Å�NPHÙÈkRoÅ�È¥OQEIR�SËðáç�T�VCô�W¾â:J�NiF!NiÏÐÈ�F�N�T�Å�J�N�Æ4K�Ç!S�NiÅCJ>K�\�Å�È
Ú�NCH�Niû>NPÇ¨Å�NPHÞKLÖkK�EIRÝKLÅ�R�È�H>N�ç9Wzâ:J>EI\0H�NPÇiEQ\�EGÈkRØÇiK�R²Ú�N�]�K�H�NCÚ�a�Å�J�N�ÏáK�Ç¨Å7Å�J>KLÅ�EGÏ=Å�J�NCÆ4K�Ç!S�NiÅ�EQ\0ÏÐÈ�F!ÒzKLF!H>NPHØÈkR
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É�R�Å�J>EI\�\�NPÇ¨Å�EGÈkR¾T&Ò?N:Ç¨Èk]`Æ6KLF�N0Å�J�N:KPÎ�NiFfKLÖ�N7R�Í>]�Ú�NiF�È�Ï�J�È�Æ4\�Å�KLS�NPR^È~Î�NiF�Æ4KLÅ�J>\�ÏÐF�Èk]<NPK�ÇfJ²ð \�ÈkÍ�FfÇ¨N�T�H�NP\�Å�EQR>KLÅ�EGÈkR�ô
Æ4K�EGFCEQRÙÅ�J�N^R�NiÅ�ÒzÈ�F�S9W^ú3N�ß6R>HoÅ�J�N�KPÎ�NiFfKLÖ�N�ÎLK�OIÍ�N`ÏáÈ�FCÅ�J�N`ÏáÈkOIOGÈlÒ7EIR�Ö¥Å�J�F�NiN^ÇiK�\�NP\PTzð K�ô�Ú�aoÏÐÈkOIOIÈlÒ�EIR>Ö¥R>È�F!]^K�O

ÔPê



F�ÈkÍ�Å�EQR�Ö*Å�KLÚ6OGNP\�Ò�EGÅ�J�ÈkÍ>Å�K�R�a�OQEIR�S^ÏãK�EIOIÍ�F!NP\iT9ðãÚ�ô�Ú�a�ÏáÈkOIOGÈ~Ò�EIR�Ö�Å�J�NCK�OGÅ�NiFfR>KLÅ�NCOIEIR�S`Å�KLÚ6OGN�K�R>HØH�Niû>NPÇ¨Å�EGÈkR¥F!ÈkÍ�Å�EIR�Ö
ÏáÈ�F
NPK�Ç!J^\�EQR�ÖkOGN�OIEIR�S�ÏãK�EIOIÍ�F!N�TLK�R4H*Å�J>NPRØð Ç�ô�Ú�a*ÏÐÈkOIOIÈlÒ�EIR>Ö�Å�J�N0F�NPÇ¨Èk]^Æ4Í�Å�NPH�F�ÈkÍ�Å�EQR�Ö7Å�KLÚ6OGNP\iTkKLÖkK�EIR�ÏáÈ�F
NPK�Ç!J^\!EIR�ÖkOGN
OIEIR>S�ÏáK�EIOQÍ�F�N?EQR*Å�J>N�R>NiÅ�ÒzÈ�F�S6W�ú3N:K�\�\!Í>]`N�Å�J>KLÅ
K�\�EIR�ÖkOIN?OIEIR>S�ÏáK�EIOQÍ�F�N?H>È�NP\
R�È�Å
OGNPKlÎ�N0Å�J�N0R�NiÅ�ÒzÈ�F�S�H>EI\�Ç¨ÈkR4R�NPÇ¨Å�NPH¾W
É�R3NPK�Ç!JÜR�NiÅ�ÒzÈ�F�S9T�ÒzN�Ç¨ÈkR>\�EQH�NiF�Å�J�N^ÏãK�EIOIÍ�F!N�È�ÏzNPK�Ç!JùOIEIR>S6W�õ>È�F*NiÎ�NiF�a3OIEIR�SÞÏáK�EIOQÍ�F�N�T¾ÒzN�Ç¨Èk]`Æ4Í�Å�N�Å�J�N^KPÎ�NiF!KLÖ�N
Æ4KLÅ�J²OINPR�Ö�Å�JØÏáÈ�F�NPK�Ç!JÜð \�ÈkÍ�F!Ç¨N�T9H�NP\�Å�EIR4KLÅ�EGÈkR�ô
Æ4K�EGF:ÏáÈ�F:Å�J�N*KLÚ9È~Î�N*]`NPR�Å�EGÈkR�NPHÝÇiK�\�NP\�ðãÚ¾ôzK�R>HËð Ç�ô�W?â�J�NCKPÎ�NiF!KLÖ�N
Æ4KLÅ�JÞOGNPR�Ö�Å�J²È~Î�NiF�K�OQO�OIEIR�S�ÏáK�EQOIÍ�F�NP\0EI\7Í>\�NPH²K�\7K^Æ�NiF�ÏáÈ�F!]^K�R>Ç¨N*]`NPK�\�Í�F�N�Wzú3È�F!\�Å�ÇiK�\�N�Æ6KLÅ�JÝOGNPR�Ö�Å�JÝF�NP\�Í>OIÅ�\:KLF�N
F�NiÆ�È�F�Å�NPH²OQKLÅ�NiF�EIR¥Å�J�N�\�NPÇ¨Å�EGÈkR¾W
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õ
EGÖkÍ>F�N^Ôiòl�ZV7Î�NiF!KLÖ�N�R�Í>]*Ú�NiF0È�Ï=J�È�Æ6\0Î�\�[7Í>]*Ú�NiF0È�Ï
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õ�EIÖkÍ�F�N^Ô�Ô��?V7Î�NiF!KLÖ�N�R�Í>]*Ú�NiF0È�Ï
J�È�Æ4\�Î�\:[7Í4]�Ú�NiF:È�Ï=NPH�Ö�NP\

ÔPì



V7Î�NiF!KLÖ�N7R�Í>]*Ú�NiF
È�Ï�J>È�Æ4\�ÏÐÈ�F?K�OIO�Å�J�N:Å�J�F!NiN:ÇiK�\�NP\ZKLF�N�Æ4OGÈ�Å�Å�NPH^EIR�Å�J>N0Ö�F!KLÆ4J^\�J>ÈlÒ�R`EIR�õ
EGÖ�W6Ôiò�T&ÏáÈ�FZR�NiÅ�ÒzÈ�F�S
Å�È�Æ�ÈkOGÈ�ÖkEGNP\�Ò�EGÅ�JoEIR>Ç¨F!NPK�\�EIR�Ö�R�Í>]*Ú�NiF7È�ÏzR�È�H>NP\7K�R>HoÇ¨ÈkR>\�Å�K�R�ÅCH�NiÖ�F�NiN�È�Ï?Ç¨ÈkR4R�NPÇ¨Å�EGÎ�EGÅ�a�W�É�RÞNPK�ÇfJ3R�NiÅ�ÒzÈ�F�S9T¾Å�J�N
R�Í>]�Ú�NiF*È�Ï:OIEIR�S�\CEI\*\�NiÅ*Å�ÈoÅ�Ò7EIÇ¨N�Å�J>N�R�Í>]�Ú�NiF*È�Ï:R�È�H>NP\iWÝâ:J�N-KPÎ�NiF!KLÖ�NØR�Í>]*Ú9NiF*È�Ï�J�È�Æ4\�ÏÐÈ�F�K�OGÅ�NiF!R4KLÅ�N-OIEQR�S
Å�KLÚ4OGNCÇiK�\�N�ðãÚ¾ôZEI\�\�OIEGÖkJ�Å�OGa�J>EIÖkJ�NiF0Å�J>K�R²Å�J4KLÅ:È�Ï�F!NPÇ¨Èk]`Æ4Í�Å�NPHØF!ÈkÍ�Å�EIR�Ö`Å�KLÚ4OINCÇiK�\�N�ð Ç�ô�T>Ò7J>EIÇ!JØEQ\:EIR¥Å�Í�F!RØJ4EGÖkJ�NiF
Ç¨Èk]`Æ4KLF!NPH�Å�È7Å�J�N?R�È�Ff]^K�OkF�ÈkÍ>Å�EIR�Ö:Å�KLÚ4OIN?ÇiK�\�N�ð K�ô�W�É�Å=ÇiK�R�Ú�N�È�Ú4\�NiF�Î�NPH�Å�J4KLÅyÅ�J�NzKPÎ�NiF!KLÖ�N0Æ4KLÅ�J*OGNPR�Ö�Å�J*H>Eqä�NiF�NPR>Ç¨N
Ò�EGÅ�JÝK�OGÅ�NiF!R>KLÅ�N*F�ÈkÍ�Å�EIR�Ö^K�R4HØÅ�J�NCF�NPÇ¨Èk]^Æ4Í�Å�NPH²F!ÈkÍ�Å�EIR�Ö`Å�KLÚ4OINP\�EI\:R>È�Å7\�EGÖkR4EGß4ÇiK�R�Å:K�R>H²H�È�NP\�R�È�Å7EIR>Ç¨F�NPK�\�N�Ò�EGÅ�J
EIR>Ç¨F!NPK�\�NCEIR¥Å�J�N�R�Í>]*Ú�NiF0È�Ï=R�È�H�NP\:EQR¥Å�J�N�R�NiÅ�Ò?È�F�S9W

õ
EGÖ�WzÔ�Ô�\�J>ÈlÒ�\�Å�J�N�KlÎ�NiF!KLÖ�NØR�Í>]*Ú�NiF�È�Ï:J�È�Æ6\�ÏÐÈ�F�R�NiÅ�Ò?È�F�S¢Å�È�Æ9ÈkOIÈ�ÖkEGNP\CÒ�EIÅ�J¢Ç¨ÈkR>\�Å�K�R�Å*R�Í>]*Ú�NiF�È�Ï:R�È�H�NP\
K�R>HoEIR>Ç¨F�NPK�\!EIR�Ö�H�NiÖ�F!NiN*È�ÏZÇ¨ÈkR4R�NPÇ¨Å�EGÎ�EGÅ�a�W7É�Å�ÇiK�RÝÚ�N*È�Ú4\�NiF�Î�NPHoÅ�J>KLÅ�Å�J�N*KlÎ�NiF!KLÖ�N`Æ4KLÅ�JÙOGNPR�Ö�Å�JÞH>Eqä�NiF�NPR>Ç¨N*Ò�EGÅ�J
K�OGÅ�NiF!R4KLÅ�NzF!ÈkÍ�Å�EIR�Ö�K�R>H�F!NPÇ¨Èk]`Æ4Í�Å�NPH�F�ÈkÍ�Å�EQR�Ö�Å�KLÚ4OINP\=H>NPÇ¨F�NPK�\�NP\�Ò�EGÅ�J�EIR>Ç¨F!NPK�\�NzEQR�H�NiÖ�F�NiN�È�Ï4Ç¨ÈkR4R�NPÇ¨Å�EGÎ�EGÅ�a�W�úBJ�NPR
Å�J�N�H�NiÖ�F�NiN�È�Ï�Ç¨ÈkR>R�NPÇ¨Å�EGÎ�EGÅ�aÞEIR>Ç¨F�NPK�\�NP\PT4Å�J�NiF�N�ÒzÈkÍ>OIH²Ú�N�]^È�F�N*ÇfJ�ÈkEIÇ¨NP\�Å�È-H>Niû>NPÇ¨Å7Å�J>N�Æ4K�Ç!S�NiÅ�\�K�R>HÝJ�NPR4Ç¨N�T6ÒzN
Ò�EIOQO?ß6R>H×K3Ú>F!EQH�Ö�N²\�È�ÈkR×Ò�EGÅ�J�ÈkÍ>Å`Å�KLS�EIR>Ö¢]^K�R�aùH�Niû4NPÇ¨Å�EGÈkR>\iWøú3NÞJ>KlÎ�NÝF!Í>RàÈkÍ>F�K�OGÖ�È�F!EGÅ�J4],KLÖkK�EIR>\�Å�]^K�R&a
Å�È�Æ�ÈkOGÈ�ÖkEGNP\�Ò�EGÅ�J²H>EGä9NiF�NPR�Å:R�Í>]�Ú�NiF:È�Ï
R�È�H�NP\7K�R>H²OIEIR>S�\iWz��Í>NCÅ�È�\�Æ6K�Ç¨N�Ç¨ÈkR>\�Å�F!K�EQR&Å�\iT6Ò?N�Æ>F�NP\�NPR�Å�F�NP\!Í>OGÅ�\�ÏáF�Èk]
ÈkR>OGa-K`ÏáNiÒ ÇiK�\�NP\iW

â=KLÚ4OGN^Ô��?V�Î�NiF!KLÖ�N�R�Í4]�Ú�NiF:È�Ï�J�È�Æ4\0ÏáÈ�F�H>EGä9NiF�NPR�Å0Å�È�Æ�ÈkOGÈ�ÖkEGNP\0Ò7EGÅ�J¥Å�J�N�\�K�]^NCR�Í>]*Ú�NiF0È�Ï
R�È�H>NP\:K�R>H¥NPH�Ö�NP\

ÁÃÂÅÄÇÆ3ÈÊÉÊÄ�Ë¡ÌÊÍ�ÎÃÌÅÏÑÐ
Ò Ì�Ó8ÄÔÐ Õ)Ó8ÉÊÄÔÐ Ò ÌÊÆ/ÖVÈÊ× ÁÃ×�Ø/ÄÇÆ/ÙÑÈ Ø/ÄG×�Ú�ÙÑÛ ÜtÄÔÝÔÌÊÖ�ÏÑÞ8Ø/ÄÔÓ

Æ/ÌÅÞ2Ø/ÚßÙ8ÉKØ3ÈÊà8×�Ä Ø3È àÑ×�Ä Æ/ÌÅÞ2Ø/ÚßÙ8É6Ø3È àÑ×�Ä
áÇâ ã ä áÊå äçæÅè$áÔâ áÅå éÊêÊâçëÅè áÅå äÅéÅæÊì
áÇâ ã ä áÊå ä2áqê�áqé áÅå äÊéÊâÅâÅê áÅå äçæ éÅäÅé
áÇâ ã ä áÅå éÅë�áÅá áÅå éÊéÅëÅêÊä áÅå éÅêÊäÅêÅä
áÇâ ã ä áÊå éÅêÊâÅëçè ã�å ë�áqëÅë�á áÅå éçèíâÅâçé
áÇâ ã ä áÊå äÅìÅä�áqê áÅå é â$æÊëÊì áÅå éÅëÅæÊä2á
áÇâ ã ä áÊå é2áíã ëÅé áÅå éÊäÅäÅìÅã áÅå éÊâÊâ$ãÅè
áÇâ ã ä áÊå äçæÅè$áÔâ áÅå é âçêÊâÅä áÅå éÅë�áqäÅä
áÇâ ã ä áÊå äçã â2áqä áÅå äÊéÅìçè ä áÅå äÅìÅãÅã â
áÇâ ã ä áÊå äçèÊé�áíã áÅå éÅè�áíèíâ áÅå éçã ëÅêÅê
áÇâ ã ä áÊå äÅéÅë�áÅá áÅå éÊì2áqê â áÅå éÅêÊëçæÊê

â=KLÚ4OGN�Ô*OIEI\�Å�\:Å�J�NCÎLK�OIÍ�NP\:È�Ï�KlÎ�NiF!KLÖ�N`R�Í4]�Ú�NiF:È�Ï
J�È�Æ4\PT4ÏáÈ�F7H>Eqä�NiF�NPR�Å�R�NiÅ�Ò?È�F�SØÅ�È�Æ�ÈkOGÈ�ÖkEINP\iW0âyÈ�Æ�ÈkOGÈ�ÖkEGNP\7KLF�N
Ö�NPR�NiF!KLÅ�NPH²Ú�a��z_�É$â�ÿàÅ�È�Æ9ÈkOIÈ�Ö�a�Ö�NPR�NiF!KLÅ�È�F�Ò�EGÅ�JÙÔ¨í^R�È�H�NP\�K�R>HØê>
�NPH�Ö�NP\iW
É$Å�EQ\?È�Ú6\�NiF�Î�NPH¥Å�J>KLÅ0Å�J�N�K�OGÖ�È�FfEGÅ�J>]
Æ�NiF�ÏáÈ�F!]^\�ÒzNPOIO0K�Ç¨F�Èk\�\�Å�J�NÝH>Eqä�NiF�NPR�Å`Å�È�Æ�ÈkOGÈ�ÖkEGNP\iWþâ=KLÚ4OGNÝê3OQEI\�Å�\�Å�J�NÝKlÎ�NiF!KLÖ�NÙR�Í>]*Ú�NiF`È�Ï�J>È�Æ4\`ÏáÈ�F�R�NiÅ�ÒzÈ�F�S
Å�È�Æ�ÈkOGÈ�ÖkEGNP\7Ú�a²EQR>Ç¨F�NPK�\�EIR>Ö`Å�J�N�R�Í>]*Ú�NiF:È�Ï�R�È�H�NP\�ÏáF�Èk] Ôiò�Å�ÈØêLò^Ò�EIÅ�JÝÇ¨ÈkR>\�Å�K�R�Å�H�NiÖ�F�NiN�È�Ï�Ç¨ÈkR>R�NPÇ¨Å�EGÎ�EGÅ�a�W7â:J�N
ÎLK�OIÍ�NP\?È�Ï�KPÎ�NiF!KLÖ�NCR�Í>]*Ú9NiF?È�Ï�J�È�Æ4\?Ò�EGÅ�J�K�OGÅ�NiF!R>KLÅ�N�F�ÈkÍ�Å�EIR>Ö�KLF�N�Ç¨ÈkR>\�EI\�Å�NPR�Å�OGa^ÇiOGÈk\�N�Å�È�Å�J�N�EQH�NPK�O4ÇiK�\�N�W?â�KLÚ4OIN�ì

Ô¨í



OIEI\�Å�\¾Å�J�N�ÎLK�OIÍ�NP\yÈ�Ï�KlÎ�NiF!KLÖ�N0R�Í4]�Ú�NiF�È�Ï�J�È�Æ4\yÏÐÈ�F�ÏÐNiÒÜF!K�R>H�Èk]æÅ�È�Æ9ÈkOIÈ�ÖkEGNP\�Ö�NPR�NiFfKLÅ�NPH�Ú�a�Å�J�N�Å�È�Æ�ÈkOGÈ�Ö�a�Ö�NPR�NiFfKLÅ�È�FPW

â=KLÚ4OGN�êO�ZV7Î�NiF!KLÖ�N*R�Í>]*Ú�NiF0È�Ï�J>È�Æ4\0Ò�EGÅ�JØR�Í>]*Ú�NiF0È�Ï=R�È�H�NP\:EQR>Ç¨F�NPK�\�EIR>Ö�ÏáF�Èk]öÔiò^Å�È�êLò

ÁÃÂÅÄÇÆ3ÈÊÉÊÄ�Ë¡ÌÊÍ�ÎÃÌÅÏÑÐ
Ò Ì�Ó8ÄÔÐ Õ)Ó8ÉÊÄÔÐ Ò ÌÊÆ/ÖVÈÊ× ÁÃ×�Ø/ÄÇÆ/ÙÑÈ Ø/ÄG×�Ú�ÙÑÛ ÜtÄÔÝÔÌÊÖ�ÏÑÞ8Ø/ÄÔÓ

Æ/ÌÅÞ2Ø/ÚßÙ8ÉKØ3ÈÊà8×�Ä Ø3È àÑ×�Ä Æ/ÌÅÞ2Ø/ÚßÙ8É6Ø3È àÑ×�Ä
áÊá ãÊã áÊå ìÅéÅëÊé2á áÅå èÊèÅãÊê�á áÅå èÊê�áÔâ
áqã ãíâ áÊå è â$ãíâ$ã áÅå äÊê2áÔâÊâ áÅå èÊäÅãÅã
áÔê ã ì áÊå äÊâçì�áíæ áÅå éÅãÊêÅëÊä áÅå äÅäÅãÊìÊâ
áÇâ ã ä áÊå äçèÊé�áíã áÅå éÅæÊéÅêÊä áÅå é2áqèÅæÊä
áqæ êÊë áÊå äÅéçæÊã â áÅå éÅèÊêÅêÊê áÅå éÅêÅèÅèÊä
áÔì êÅã áÅå éçèÊæ ã�å ëÊìÅìÅìÅè ã�å ë2áÊáqéÅä
áqè ê â ã$å ëçãÅã ëÅì ã�å�áÔë2áÔâÅê ã�å ëçæ ìÅäÅä
áÔä êÊì ã�å�áÅá ã�å�áÔé2áqä�á ã�å�áÔâÅìÅêÅê
áÔé êÊä ã$å ëçæÊä âçä ã�å�áÔêÅìÅìÊì ã�å ëÅéÅãÊêÊâ
ã ë âÅë ã$å�áíèÊäÊéçæ ã�å ãÊæÊìçè ä ã�å ã�áÔìÅêçã

â�KLÚ4OIN�ìO�ZV�Î�NiFfKLÖ�N*R�Í>]�Ú�NiF0È�Ï
J�È�Æ4\�ÏáÈ�F�ÏáNiÒæF!K�R4H�Èk] Å�È�Æ�ÈkOGÈ�ÖkEGNP\:Ö�NPR>NiF!KLÅ�NPH²Ú�a���_�É$â:ÿ÷Å�È�Æ�ÈkOGÈ�Ö�a¥Ö�NPR�NiF!KLÅ�È�F

ÁÃÂÅÄÇÆ3ÈÊÉÊÄ�Ë¡ÌÊÍ�ÎÃÌÅÏÑÐ
Ò Ì�Ó8ÄÔÐ Õ)Ó8ÉÊÄÔÐ Ò ÌÊÆ/ÖVÈÊ× ÁÃ×�Ø/ÄÇÆ/ÙÑÈ Ø/ÄG×�Ú�ÙÑÛ ÜtÄÔÝÔÌÊÖ�ÏÑÞ8Ø/ÄÔÓ

Æ/ÌÅÞ2Ø/ÚßÙ8ÉKØ3ÈÊà8×�Ä Ø3È àÑ×�Ä Æ/ÌÅÞ2Ø/ÚßÙ8É6Ø3È àÑ×�Ä
â æ áÅå�áqìÅè áÅå â áÅå êÊê
æ ä áÅå ã áÊå êÊêçè áÊå ê
è è ã�å ë ê2å ë â$èÊìÅã ã�å ìÅìÅè
è áÇâ áÅå êÅê áÅå âçãÊëÅëÅè áÅå êÅäÅèÅèÊì
ä é ã$å ëÅêçæÊè�á ã�å âÅäÊâ8áÔê ã�å êÊâÅéçã�á
é áÊá ã$å�áqêÅäÊäÅé ã�å â2áqé2áÔé ã�å êÊâÅäÊâçä
é áÔä áÅå æ áÊå æÊé áÅå æíâ
áÔë ã ë áÅå ìçã áÊå èÊãÊê áÅå ìÅìÅæ
áÔê ã ì áÊå äÅëçè ìÅé áÅå äÊéçãÅèÊæ áÅå äÊâÅé2áÅá
áqæ êÊë áÅå äÅìÅè áÅå é âçìÅäÊê áÅå éÅëÅæÅè�á
áqè ê â ã�å ëçã ã�å�áÔëÅëçæ ì ã�å ëçæ ìÅì
ã ë âÅë ã�å�áíã$á ã�å�áÔéÊâ$ã ä ã�å�áíæ êÅäçã

ÔPñ



�-,m� îj?A9U587k��:�5ÑL�ïM=QðVLb9;L�@K�lL
â:J�ÈkÍ>ÖkJåÅ�J�NËKPÎ�NiFfKLÖ�NàR�Í>]*Ú�NiFØÈ�Ï�J>È�Æ4\¥ÏÐÈ�FoK�OGÅ�NiF!R>KLÅ�NÜOIEIR�SþÅ�KLÚ6OGN¢ÇiK�\�NùEI\ØÇiOGÈk\�NËÅ�È÷Å�J�N¢EIH�NPK�O�ÇiK�\�N¢È�Ï�Å�J�N
F�NPÇ¨Èk]`Æ6Í�Å�NPHÙF�ÈkÍ�Å�EIR>Ö-Å�KLÚ6OGN�T�Å�J�N`ÒzÈ�F!\�ÅCÇiK�\�N^H4Eqä9NiF!NPR>Ç¨N�È�Ï?Å�J�N`Æ6KLÅ�J3OGNPR�Ö�Å�JÙÚ�NiÅ�ÒzNiNPR3Ú�È�Å�JÙÅ�J�N^ÇiK�\�NP\CEQ\�K�OI\�È
È�Ï:EIR�Å�NiF�NP\�ÅiWoâ�KLÚ4OIN�íÙ\�J�ÈlÒ7\�Å�J�N�Å�KLÚ4OGN�Ò�EGÅ�JËÎLK�OIÍ�NP\*È�Ï:Å�J�N�Ò?È�Ff\�Å�ÇiK�\�N�Æ4KLÅ�JùOGNPR�Ö�Å�JùH>Eqä�NiF�NPR>Ç¨N-EIRËÅ�NiFf]^\�È�Ï
� �Nñ8ò���K�R>H�� �7Ä/ò��GT�Ò�J�NiF�N�� ����EI\?Å�J�N�KPÎ�NiF!KLÖ�NCR�Í>]*Ú9NiFzÈ�Ï�J�È�Æ4\zEIR�Å�J�N�K�OGÅ�NiF!R>KLÅ�N�OIEIR�S�Å�KLÚ4OGN�ÇiK�\�N�K�R>H���ò���EI\?Å�J�N
KPÎ�NiFfKLÖ�N-R�Í>]*Ú9NiF�È�Ï�J�È�Æ4\�EIRÙF�NPÇ¨Èk]`Æ4Í>Å�NPH3F�ÈkÍ�Å�EIR>Ö-Å�KLÚ6OGN^ÇiK�\�N�W�â�J�N`Å�KLÚ4OGN^\�J>ÈlÒ�\�Å�J4KLÅCÅ�J�N`ÒzÈ�F!\�Å�Ä�ÇiK�\�N�Æ4KLÅ�J
OGNPR�Ö�Å�J¥EI\zEIR>Ç¨F!NPK�\�NPH�Ú�a�êLò�ò&ó Å�È^ìLò�ò&ó�Ú�a�K�OGÅ�NiF!R4KLÅ�N�F!ÈkÍ�Å�EIR�Ö�W Ã Èk\�Å�È�Ï�Å�J�NP\�N�ÒzÈ�F!\�Å�Ä�ÇiK�\�NP\0È�ÇiÇiÍ�F�Ú�NiÅ�ÒzNiNPR¥Å�J�N
R�NPEGÖkJ�Ú�È�F!\�È�Ï=Å�J�NCÏãK�EIOGNPHØOIEIR>S6T�E WëNCÒ�J>NPRØ\�ÈkÍ�F!Ç¨N�K�R4HØH�NP\�Å�EIR>KLÅ�EIÈkR²KLF�NCR�NPEGÖkJ�Ú�È�F!\iW

â=KLÚ4OGN�íb��ú3È�F!\�Å7ÇiK�\�NCÆ6KLÅ�J²OGNPR�Ö�Å�J²Ç¨Èk]^Æ4KLF!EI\�ÈkR¥Ú�NiÅ�Ò?NiNPRÞK�OGÅ�NiF!R>KLÅ�N�OIEIR�S^Å�KLÚ6OGNP\:K�R>HØF!NPÇ¨Èk]`Æ4Í�Å�NPHØF!ÈkÍ�Å�EIR�Ö

Ò Ì�Ó2ÄÔÐ Õ)Ó8ÉÅÄÇÐ ó�ÌÊÆ/ÐôØtÝqÈ ÐQÄzÓ8Ú�õ�ÄÇÆ/ÄÔÙ8ÝÔÄ
öG÷ ø öÃù¯ø

áÊá ãÅã ã ã
áqã ã â ã�å æ ê
áÔê ãÊì ã�å æ ê
áÇâ ãÊä ã�å æ ê
áqæ êÅë ã�å æ ê
áÔì êçã ã�å æ ê
áqè êÊâ ê â
áÔä êÅì ã�å æ ê
áÔé êÅä ã�å ìÅìÅè æ
ã ë âçë ê â

â=KLÚ4OGN�ñCOIEI\�Å�\�Å�J�N�]^K�ç�EQ]*Í>]�K�R>H�]�EIR>EI]�Í>]<ÎLK�OIÍ�NP\?È�Ï�KPÎ�NiF!KLÖ�NCR�Í>]*Ú9NiFZÈ�Ï�J�È�Æ4\?Ò�EGÅ�J^K�OGÅ�NiFfR>KLÅ�N�OQEIR�S�Å�KLÚ4OGN
K�R>H÷F�NPÇ¨Èk]`Æ4Í�Å�NPH÷F�ÈkÍ�Å�EIR>ÖËÅ�KLÚ4OGNP\iWåâ:J>NÝKPÎ�NiF!KLÖ�N3R�Í>]*Ú9NiF�È�ÏCJ�È�Æ4\^È~Î�NiFØK�OIOCð \�ÈkÍ�FfÇ¨N�T:H�NP\�Å�EIR>KLÅ�EIÈkR�ô�Æ4K�EGFf\^EI\
Ç¨Èk]`Æ4Í>Å�NPHËÏáÈ�F�NiÎ�NiF�aË\�EQR�ÖkOGN^OIEIR>SÝÏãK�EIOIÍ�F�N`ÇiK�\�N¥EIRÙÅ�J�N-R�NiÅ�ÒzÈ�F�SËK�R>HËÅ�J�NPRËÅ�J�N-]^K�ç�EI]*Í4]öK�R>H3Å�J�N-]^EIR>EQ]*Í>]
ÎLK�OIÍ�NP\�KLF�N*F!NPÇ¨È�F!H�NPH¾W7ú3N�ÇiK�RÙR�È�Å�EQÇ¨N*Å�J>KLÅ�Å�J�N�]^K�ç�EI]*Í4] K�R>HÞÅ�J�N�]^EIR>EI]�Í>]2ÎLK�OIÍ�NP\7È�Ï�KPÎ�NiFfKLÖ�N^R�Í>]*Ú�NiF7È�Ï
J�È�Æ4\�EIRØK�OGÅ�NiF!R>KLÅ�N�F�ÈkÍ�Å�EIR�Ö�Å�KLÚ4OINCKLF�N�Ì�Í>EGÅ�NCÇiOGÈk\�N�Å�È^Å�J�NCEIH�NPK�OyÇiK�\�NCÈ�Ï�F�NPÇ¨Èk]`Æ4Í>Å�NPHØF�ÈkÍ�Å�EIR>Ö�Å�KLÚ6OGNP\iW

ú û ÂÊü6Á�À�ü<ü9Âf½7º�ý þÿ z�Ê£z»< �¿�� ½�¼��
â:J�N�Æ>F!È�Æ9Èk\�NPH�H�Niû4NPÇ¨Å�EGÈkRØK�OGÖ�È�F!EGÅ�J4] ÇiK�R¥Ú�N�Æ�NiF�ÏáÈ�F!]`NPH-KLÅ:H>Eqä�NiF�NPR&Å0OGNiÎ�NPOQ\?È�Ï�Å�J�NCR�NiÅ�Ò?È�F�S¥J>EGNiFfKLF!Ç!J�a�Y�Í>\�Å0K�\
F�ÈkÍ�Å�EQR�Ö�EI\7Æ�NiF�ÏáÈ�F!]`NPHoJ>EGNiF!KLF!ÇfJ>EIÇiK�OIOIa�W�õ>È�F�Ú4K�Ç!S�Ú�ÈkR�N�R�NiÅ�Ò?È�F�S�\iT�EGÅ�ÇiK�RoÚ�N�Í>\�NPHÝÚ�È�Å�JoKLÅ�EQR&Å�F!K�ÄUÆ�È�ÆÙR�NiÅ�ÒzÈ�F�S
OGNiÎ�NPO9K�R>H¥EIR�Å�NiF�ÄUÆ�È�Æ�R�NiÅ�Ò?È�F�S-OGNiÎ�NPO6Ò�J�NiF�N7NPK�Ç!JØÊ=ÈkEIR�Å�\?È�Ï�Ê�F�NP\�NPR4Ç¨N�ð Ê���Ê0ô:Ó�
�Õ¾ÇiK�R�Ú�N�Ç¨ÈkR>\�EIH�NiF!NPH�K�\�K*\!EIR�ÖkOGN
R�È�H�N�W�â:J�N�Æ>F!È�Ú4OGNP]�Ö�NiÅ�\�\�EI]^Æ4OIEGß>NPH^Ò�J�NPR¥Å�J�NiF�N�KLF�NC]�Í>OGÅ�EIÆ4OGN7OQEIR�S�\ZÚ�NiÅ�ÒzNiNPRØÅ�J�NCÊ���ÊZ\zÈ�F:Ò7J�NPR¥EIR¥K`ÊK��Ê=T
Å�J�N^F!ÈkÍ�Å�NiF!\CKLF�N�ÏáÍ>OQOGaÞEIR�Å�NiF!Ç¨ÈkR>R>NPÇ¨Å�NPH¾W�â:J>NP\�N�\�NiNP] Å�È²Ú�N`Å�a�Æ4EIÇiK�OZEQRÙN¨ç�EI\�Å�EIR�ÖØÚ4K�Ç!S�Ú�ÈkR�N�R>NiÅ�ÒzÈ�F�S�\PW�úBJ�NPR

Ô î



â=KLÚ4OGN�ñO� Ã EIR�W�K�R>H Ã K�ç�W�ÎLK�OIÍ�NP\�È�Ï0KPÎ�NiF!KLÖ�NØR�Í>]�Ú�NiF�È�Ï:J�È�Æ6\�ÏÐÈ�F�K�OGÅ�NiF!R>KLÅ�N-OIEIR�SÞÅ�KLÚ4OGNP\*K�R>H3F�NPÇ¨Èk]`Æ6Í�Å�NPH
F�ÈkÍ�Å�EQR�Ö�Å�KLÚ4OGNP\

ÁÃÂÅÄÇÆ3ÈÊÉÊÄ�Ë¡ÌÊÍ�ÎÃÌÅÏÑÐ
Ò Ì�Ó2ÄÔÐ Õ)Ó8ÉÅÄÇÐ Ò ÌÊÆ/ÖVÈÊ× �	Ú�Ù å ��È�� å �	Ú�Ù å ��È�� å

Æ/ÌÅÞ8Ø/Ú�Ù8É Át×�Ø/Ä Æ/Ù�È Ø/Ä ÁÃ×�Ø/ÄÇÆ/Ù�ÈíØ/Ä � ÜtÄÔÝÔÌÊÖ�ÏÑÞ2Ø/ÄqÓ � ÜÃÄÔÝÇÌÅÖ�ÏÑÞ2Ø/ÄqÓ
Ø3ÈÊà8×�Ä Æ/ÌÅÞ2Ø/ÚßÙ8É Æ/ÌÊÞ8Ø/Ú�ÙÑÉ Æ/ÌÊÞ8Ø/Ú�ÙÑÉKØ3È àÑ×�Ä�� Æ/ÌÊÞ8Ø/Ú�ÙÑÉKØ3È àÑ×�Ä��

áqë ãÊë áÅå ì â áÅå ìÅìÊìÅìçè áÅå èÊèÅèÅè ä áÅå ìÅìÊìÅìÅè áÅå èÅæÊæÅæ ì
áíæ êÅë áÊå äÅäçæÊè�á áÅå äÅéÅæÅã â ã�å�áqèÊì2áÔé áÅå äÅéÅæÅãíâ áÅå éÅäÊëÅéÅæ
ãÊë âçë ã$å�áÔâ$ã$áÅá ã�å�áíæÊãÊìÅê ã�å êÅèÊêÅìÊä ã�å�áíæÊãÊìÊê ã�å ã�áÔëçæ ê
ãÅæ æÊë ã$å ãÊäÅêÊêÅê ã�å ãÊäÊìÅìçè ã�å âçèÊìÅìÅè ã�å ãÊäÊìÅìÅè ã�å êçè êÅêÊê
êÅë ìÅë ã$å âçäçè êÅì ã�å âçé�áqéçæ ã�å ìÅæÊìÅêÅã ã�å âçé�áqéÅæ ã�å æ âÅéÊâÅê
êçæ èÊë ã$å æÊëçæ äÅä ã�å æ�áÔëÅéçã ã�å ìÊéÅëçè ì ã�å æ�áÔëÅéÅã ã�å æÊì�áqê â
âçë äÅë ã$å æ â8áÔëÅê ã�å æ âÅêçæÊé ã$å ìçèÅæ ã�å æ âÅêçæ é ã�å ì2áÔéçã ê
ãÊë âçë ã$å ëÅäÅé â$è ã�å�áqëÅèÊäÅé ã�å êÅãÊêÅìÊä ã�å ëÅé â$èíâ ã�å ãÊëÅæÅã ì
ãÊë ìÅë áÊå ä2áqëÅæÊê áÅå ä2áqæÅèÊé áÅå éÅãÊäÅéÅæ áÅå ä2áqæÅè é áÅå äÅìÊê2áÔì
ãÊë äÅë áÊå æÊäÅé â$è áÅå æÊé â$è â áÅå ìÅæÅãÊìÊê áÅå æÊé â$èíâ áÅå ìçã$áqëÅæ

Å�J�NiF�NCKLF!N�]*Í4OGÅ�EGÆ4OGN�EIR>H>NiÆ9NPR4H�NPR&Å�OIEIR>S�\zÚ�NiÅ�ÒzNiNPR²Å�J�NCÊ���ÊZ\PT�Å�J�NPR¥NPK�Ç!JoOIEIR�S�ÇiK�R²K�Ç¨Å7K�\:K�RÝK�OGÅ�NiF!R>KLÅ�N�OQEIR�S^ÏáÈ�F
È�Å�J�NiF�OIEIR�S�\iW=ú�EGÅ�J4EIRØK`ÊK��Ê=T4\!EIR>Ç¨N�F�ÈkÍ�Å�NiFf\:KLF�NCÏãÍ>OIOGa�EIR&Å�NiFfÇ¨ÈkR>R�NPÇ¨Å�NPH¾T4H>Niû>NPÇ¨Å�EGÈkRØÚ�NPÇ¨Èk]`NP\0Î�NiF!a¥\!EI]`Æ4OGN�W

��Í>F?K�OGÖ�È�F!EIÅ�J>] ÇiK�R�Ú�N7]`È�H>EGß>NPH^Å�È*Ç¨ÈkR>\�EQH�NiF?OIEQR�S*ÒzNPEGÖkJ�Å�\�K�R>H�OIEQR�S�Í>Å�EIOIEGüPKLÅ�EGÈkR^Å�È*Ö�NiÅ�]`È�F�N�È�Æ>Å�EI]^K�O6K�R>H
N$c�ÇiEGNPR�Å�K�OGÅ�NiF!R>KLÅ�N�OIEIR�S�]^KLÆ4\PW�â:J>EQ\�Ò�EIOQOLÚ9N?Æ4KLF�Å�È�Ï>ÈkÍ�FyÏãÍ�Å�Í�F!NZÒzÈ�F�S6W�XyEQR�S7È~Î�NiF!OGÈkK�H>\
KLÏáÅ�NiF=F�N¨Ä�Ç¨Èk]`Æ4Í�Å�KLÅ�EIÈkR*È�Ï
F�ÈkÍ�Å�EQR�Ö�Å�KLÚ4OGNP\�J>K�\�Ú9NiNPR^F�NPÇ¨NPR&Å�OIa�K�H>H>F�NP\�\�NPH^EQR²ÓqÔiòLÕUWz��Í�F�K�OGÖ�È�F!EIÅ�J>]ÛÇiK�R^Ú�N:Ç¨Èk]*Ú4EIR�NPH�Ò�EIÅ�J`\�Í>Ç!J^û>ÈlÒ0ÄUÚ6K�\�NPH
H�Niû>NPÇ¨Å�EIÈkR²K�OGÖ�È�F!EGÅ�J4]^\�Å�È�EI]`Æ4F�ÈlÎ�NCÅ�J>NCOIEIR�S-OGÈkK�HØH>Í�F!EQR�Ö`H�Niû>NPÇ¨Å�EGÈkR¾W

��,/. 	'L�1/:<7>L)� îj?A9�

��Í�F�ÒzÈ�F�SÙEI\�]`È�Å�EGÎLKLÅ�NPHËÚ�aoÅ�J�N^]`NPK�\�Í�F!NP]`NPR&Å�\�H�ÈkR�N`ÈkRÜD�Ê?_:É�[7âÛR>NiÅ�ÒzÈ�F�SþÓëê�ÕZK�R>H
��úBÿzD�âÛR�NiÅ�ÒzÈ�F�SþÓëì~ÕUW
â:J�N�Æ>F�È�Ú4OGNP] È�Ï�Æ4K�Ç!S�NiÅ�H>F�È�Æ4\:H>Í>F!EIR�Ö�Å�J�NCÅ�FfK�R>\�EGNPR�Å:Æ�NiF!EGÈ�HØKLÏÐÅ�NiF�K^OIEQR�S�ÏãK�EIOIÍ�F!N�EQ\:Æ>F�NP\�NPR&Å�NPHÞEIRËÓëê�Õ�K�R>HùÓëì~ÕUW
â:J�N^EQ]`Æ4K�Ç¨Å�ÈkRËÎ�ÈkEQÇ¨N�\�NiF�Î�EIÇ¨N^Ì�Í>K�OIEGÅ�aoH>Í>N`Å�ÈÝOIEIR�SÞÏáK�EQOIÍ�F�NP\�EI\�Æ4F�NP\�NPR�Å�NPHËEIRþÓqÔ¨ÕUW�X�EIR�SÞÏáK�EIOQÍ�F�NP\�K�R>H3F!ÈkÍ�Å�EIR�Ö
EIR>\�Å�KLÚ4EIOIEGÅ�EINP\�KLÏÐÅ�NiF
OIEQR�S�ÏáK�EIOQÍ�F�NP\�Ò?NiF�NzÏáÈkÍ>R>H*Å�È�Ú�N?Å�J�N0]^K8Y�È�F
\�ÈkÍ>F!Ç¨N?È�Ï9EI]`Æ4K�Ç¨Å�ÈkR�Å�J�N0Ì�Í>K�OQEGÅ�aCK�R>H�KlÎ�K�EIOQKLÚ4EIOIEGÅ�a
È�Ï�Î�ÈkEIÇ¨N�\�NiF!Î�EIÇ¨N�W

úËK�R�Ö3K�R>H×èzF�È~ÒzÇ¨F!È�ÏÐÅ`EIRBÓqÔ�Ô¨Õ0J>KPÎ�N¥Æ>F�È�Æ�Èk\�NPHàD�Ê�õ=Ä�ÿ?ÿ2ð�D�J�È�F�Å�NP\�Å�Ê�KLÅ�Jùõ�EIF!\�Å�Ò�EGÅ�J¢ÿ?]`NiF�Ö�NPR>Ç¨aÜÿ
ç�EGÅ�\¨ô
K�OGÖ�È�F!EIÅ�J>] Ò�J>NiF�N�K�OGÅ�NiF!R4KLÅ�N7Æ4KLÅ�J4\�ð V�ÊZ\¨ô
KLF�N�Æ4F�ÈlÎ�EIH�NPH^K�\zNP]`NiF!Ö�NPR>Ç¨a`N¨ç�EIÅ�\?EIR�Å�J�N�Æ4F�NP\�NPR>Ç¨N:È�Ï�Ç¨ÈkR>Ö�NP\�Å�EGÈkR-È�F
F�NP\�ÈkÍ>F!Ç¨N*ÏãK�EIOIÍ>F�NP\iW�É�RËD�Ê�õ=Ä�ÿ?ÿ:T9Å�J�N*F!ÈkÍ�Å�EIR�Ö-Å�KLÚ4OGN�EI\7N¨ç�Æ4K�R4H�NPHÝÅ�ÈØEIR4ÇiOIÍ>H�NCÅ�Ò?ÈØNPR�Å�F!EGNP\PT6ÈkR�N`Ç¨È�F�F!NP\�Æ�ÈkR>H>EIR�Ö
Å�È�Å�J�N�R�È�F!]^K�O9R�N¨ç�Å�Ä�J�È�ÆØÈkR-Å�J�N�\�J�È�F�Å�NP\�ÅzÆ6KLÅ�Joð�D�Ê0ô�K�R>H-È�Å�J�NiF0Ç¨È�F�F�NP\�Æ�ÈkR>H4EIR�Ö�Å�È�Å�J�N�K�OGÅ�NiFfR>KLÅ�EGÎ�N�R�N¨ç�Å�Ä�J�È�Æ�W

Ôlï



É$Ï�K�H>Eqä�NiF�NPR�Å7K�OGÅ�NiFfR>KLÅ�EGÎ�N�R�N¨ç�Å�Ä�J>È�ÆoEI\7R�È�Å�KPÎLK�EIOIKLÚ4OGN�ÏÐÈ�F�K�Æ6KLF�Å�EIÇiÍ>OIKLF�H�NP\�Å�EIR4KLÅ�EGÈkR¾T>Å�J�N�R�È�H�N�Ç¨Èk]^]�Í>R>EQÇiKLÅ�NP\
Ò�EGÅ�J�È�Å�J�NiF:R�È�H�NP\?Å�È`\�NiÅ0Í�ÆØK*_�NiÎ�NiF!\�NCV�OGÅ�NiF!R>KLÅ�N�Ê�KLÅ�J3ð _�V�Ê0ô
Ò�J�NPR-R�NiNPH�NPH�W�â:J�N�Æ4K�Ç�S�NiÅ�\:KLF!N�Å�J>NPR-\�ÈkÍ�F!Ç¨N
F�ÈkÍ�Å�NPHÝÈlÎ�NiF�Å�J�N�_�V�Ê�W9â:J>EI\�KLÆ>Æ>F�ÈkK�ÇfJÞH�ÈkÍ>Ú4OGNP\0Å�J�N*F�ÈkÍ�Å�EIR>Ö^Å�KLÚ4OGN�\!EGüiN�W:V7OQ\�È�T4\�NiÅ�Å�EIR>Ö�Í�Æo_�V�Ê÷Ò�EQOIO�F�NPÌ�Í>EGF�N
Ç¨NiF�Å�K�EIRoÅ�EI]^N*K�R>HoH>Í�F!EQR�Ö^Å�J>EI\�Å�EI]`N�Æ4K�Ç�S�NiÅ�\�Ç¨ÈkÍ4OIHÝÖ�NiÅ�K�ÇiÇiÍ>]�Í>OIKLÅ�NPHÙEIRÝÅ�J�N�Ú4Í�ä�NiF!\7K�R4HÝÖ�NiÅ�H�F�È�Æ4Æ9NPH�Wa��Í�F
ÒzÈ�F�S�H>Eqä�NiF!\?ÏÐF!Èk] D�ÊZõ=Ä�ÿZÿàÚ�a^Å�J�N�ÏáK�Ç¨Å�Å�J>KLÅ0K�OGÅ�NiF!R4KLÅ�N�Æ6KLÅ�J>\?KLF!N�H>NPÇiEIH�NPH�Ú4K�\�NPH�ÈkR�Y�Í>\�ÅzÅ�J�N�ÏáK�EQOGNPH�OQEIR�S`K�R>H
R�È�Å7Å�J�N�H>NP\�Å�EIR>KLÅ�EGÈkRÝÈ�Ï
Å�J�N�Æ6K�Ç�S�NiÅiW���Í�F7KLÆ4Æ>F�ÈkK�Ç!JÙH�È�NP\�R>È�Å�EIR4Ç¨F�NPK�\�N�Å�J>N�F�ÈkÍ�Å�EQR�Ö^Å�KLÚ4OGN�\�EGüiN�K�R>HÞH>È�NP\�R�È�Å
F�NPÌ�Í>EGF�N�\�ÈkÍ>F!Ç¨NCF�ÈkÍ�Å�EQR�Ö`K�\:F�NPÌ�Í>EGF�NPH-Ú�aØD�Ê�õ=Ä�ÿZÿ�W

D9WyÉ�a�NiF�NiÅ*K�O WØEIRøÓqÔiòLÕzJ>KlÎ�N-\!Í�Ö�Ö�NP\�Å�NPHùK�R¢KLÆ>Æ>F!ÈkK�Ç!JÜÅ�ÈÞK�OIOGNiÎ�EIKLÅ�N-OIEIR�SÞÈlÎ�NiF!OGÈkK�HàEIR¢K�RËÉ�Ê Ú4K�Ç!S�Ú�ÈkR�N�Ú�a
H�Niû>NPÇ¨Å�EQR�ÖØÅ�J�N`Æ4K�Ç!S�NiÅ�\CÅ�È²È�Å�J�NiF*R�È�H>NP\�H�NiÆ�NPR>H>EIR�Ö�ÈkR3Å�J�NPEGFCÇ¨Èk\�ÅCÅ�È²H�NP\�Å�EIR4KLÅ�EGÈkR¾W�â:J�NPEGF�KLÆ>Æ>F!ÈkK�Ç!J¢H>Niû>NPÇ¨Å�\
ÈkR>OGa�K�ÏáF!K�Ç¨Å�EGÈkR¥È�Ï�Å�J>N�Æ6K�Ç�S�NiÅ�\0ÈkR¥K�R¥ÈlÎ�NiFfOGÈkK�H�NPHØOIEIR>S^K�R>H�H>È�NP\0R�È�Å�K�H>H�F!NP\�\zÆ4K�Ç�S�NiÅ0F�NiÈ�FfH�NiF!EIR�Ö�EI\�\�Í>NP\iWz��Í�F
KLÆ>Æ>F!ÈkK�Ç!JËH�Niû4NPÇ¨Å�\�K�OIO=Å�J�N`Æ4K�Ç!S�NiÅ�\*J>NPK�H�NPH3ÏáÈ�FCÅ�J�N`ÏãK�EIOGNPHÙOIEIR�SÞK�R>H3ÇiK�RËÚ�N`Ç¨Èk]�Ú6EIR�NPHÙÒ�EGÅ�JÙÅ�J>NPEGFCKLÆ>Æ>F�ÈkK�ÇfJ
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