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ÊAU�U�WxÅ0`´¶�^_WTfg`]h+U�`´S
�x�v	��Ë�����Ì�¹ª£ÄÍU�½]WVf�q�U¯ORWTjk\P\KOi±�½]ORl_mgfRWV^aSVh=^�¶gU�WTStOR^_Q¹¶gU�WT±�±RfFn�h+sKRWV^aQTSV¬gQVQV
Î
��rÏ����R�´ª$NÐORQ¹StU�W�XYQ[Z5\eU�QV^aQÍ^a` bc`ed�fgWVh=OiSV^_fg`&Z�U�jk\e`]fgl_fRmRn
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¨&Ò ¦��¯¡�]�R�´ª-Z5\]^_QxSV\]U�QT^_Q>p]U�QVj�WV^_u�U�Q»SV\]UMWVU�QV½]lÓStQ»fid£O&seWVf�j�U�QTQ»Ô$\]U�WTU*U�¶gfRl_½eSV^_fg`KOiWTnPORWTSV^a¾Kj�^ÕORl
ÄÍU�½eWtORl�ÄÍU�ScÔ£fRWV±�Q+Ö°Å0Ç»ÄÍÄ»×�Ô£U�WVUØpeU�¶gU�l_fgs�U�pPd�fgW5¾K`]p]^a`]m&OR`PU�Ù+j�^aU�`´S»QTU¯ORWTjk\ÚORl_mRfgWV^ÓSt\]hÛd�fgW
ÊAU�U�W¹À�ZAfiÀcÊAU�U�WFÖ°Ê�wRÊ�×»`]U�ScÔÜfgWV±�Q�¼Fbc`JSV\]^_Q>WTU�QTU¯ORWTjk\�Ý�½]U�Q¹St^afg`]Q6l_^_±iUM\]f�ÔÞQ¹StWV½ej�St½eWtORl�jk\KOR`emgU�Q
fRd�`]U�½]WVORlÆ`]U�ScÔ£fRWV±ÚOißvU�j�S>St\]UMQTU¯ORWTjk\�OR`epà\ef�Ô3St\eUMQVU�laU�j�St^_fR`áfRdÜ¾eSt`]U�QVQ>d�½]`]j�St^_fR`áfgW>^_`]se½eS
¶ROil_½]U�Q*Oiß�U�j�SVQ*SV\]U WVU�QV½]lÓSt^_`emà`eU�½]WVORl5`]U�ScÔÜfgWT±âORWVU�j�fg`]QV^ap]U�WTU�p�¼ãZ5\]U�St\eU�QV^aQ+ORl_QTfJOi`KORlan�ä�U�Q
St\]UÑpe^aßvU�WVU�`´S&u�U�\KO¯¶�^_fgW=St\KOiSF`]U�½eWtORlÍ`]U�ScÔÜfgWV±�QDORlamgfgWV^ÓSt\]h+QMj¯Oi`åU�ær\]^_ue^aS�Oi`]pËQV±iU�SVjk\]QDSV\]U
l_^_h+^aStOiSt^afg`]Q�^_`e\]U�WTU�`´S[^_`�St\]^aQ5±�^_`]p fRdAQVU�ORWVjk\ÐORl_mgfRWV^aSV\]hÛp]U�QT^_mg`�¼
ç�© ��������§������°�����r�è�����Â¥��°¦������°����ªMZ5½eSt±�^_h;½]±�QVU�QTQtOá±�½e¶iOiSkOROR`ÌU�¶Rfgl_½rSt^_fR`KOgORWT^_QVU�`�\KOi±�½]ORl_mgf¡À
WV^aSVh=^a`F±iU�\]^ÓSVScn�h=^aQVs]WTfgQVU�QVQT^r¸VOØQVU�`�SVU�\]fg±¡ORQ5±¡¯n�SVSV¬*¶RU�W¹SkOR^aQT¶gU�WV±ifgQVQVOe¼ÜZ�½eSV±�^ahØ½]±�QVU�QVQVO=s�fg\]p]^éÀ
SkOgOR` ±�½]^a`]±¡O+`]U�½]WVf�¶RU�WV±ifg`ÑWVOR±RU�`�SVU�U�l_l_^aQVU�SÍh;½]½eStfR±�QTU�S�³�U�WV^alÕOR^aQVU�S�QV^_QVgR`´St½el_f´ORW¹¶gfRS(¸VO*\´n�¶�n�n�Q¹À
d�½]`]±´St^afg`>hØ½]½eSTSt½]h+^_`eU�`»¶iOR^_±�½eSTSkO¯¶iOiS�\KOi±�½]ORl_mgfRWV^aSVh=^a`Í±iU�\]^ÓSVScn�h+^_QVU�U�`£¸VO£StfR^_h+^_`´SkOgOi`�¼�Z�½eSt±�^_h;½]±gÀ
QVU�QTQtO+QVU�lÓ¶�^aStU�Skgi`Dh+^_`e±iilÕOR^aQV^ÕO-U�WT^�l_½]fR`�SVU�U�`]s]^_^aWTSVU�^aSt;`]U�½]WVf�¶gU�WV±�±RfR\KOR±�½KORlamgfgWV^ÓSth+U�^al_lÕO6¶gfg^
U�QV^a^_`´Scn´5¸VO;\KOR\]h+fRSVU�l_l_OgOR`*WtO�¸Tfg^aSV½]±�QV^ÕOr³�¸TfRSV±¡O6SkihFR`+Scn�nrses]^_QTU�QVQV+\]OR±�½KORl_mRfgWV^ÓSth+^_`MQV½e½]`]`]^ÓSTÀ
StU�la½]QVQVO+fR`DfRl_U�h=ORQTQtOe¼
êP�´��ëØ��¡ì�¦Rª�Ê�U�U�W�À�Stf¡À�ÊAU�U�W�³rÊ�wRÊ�³gÄ[U�½]WVORlKÄÍU�ScÔ£fRWV±�³�WVU�QTfg½]WTj�U$p]^_QTj�f�¶gU�WTnR³�U�¶gfgla½eSt^afg`KORW¹n6j�fghMÀ
s]½eSt^a`]m]³]QTU¯ORWTjk\ÑORlamgfgWT^aSt\eh
¨ ¥]�]�°��¦��K���e�´ª(íxU�W¹SkOR^aQT¶gU�WV±�±Rfe³RÊ�wRÊ�³�ÄÍU�½]WVf�¶gU�WV±�±Rfe³gU�¶Rfgl_½]½rSt^_fRlÕORQT±RU�`´StOe³�\KOR±�½KORlamgfgWV^ÓSth+^î³�WVU�QV½]WTQVQV^aU�`
l_¬�n�SkRh+^_`]U�`

ï fgs´nrWT^_mg\´S jð wRygyRz+«Rfg`e^�Z5¬�n�W¹nrl_
Çxl_l�WV^_mR\�SVQ5WVU�QVU�W¹¶gU�p�¼
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Ç5j�St^Ó¶iOiSt^afg`&StfRStORl í�ORla½]UáfRd;ORl_l[Ô£U�^_mg\´SVU�pój�fg`]`]U�j�SV^_fg`]Q QT½]h=h+U�påSVfgmgU�SV\]U�WJÖ�^_`
QT½]h=h=OiSV^_fg`&½e`]^aSVQk×�¼ÜqrU�UR·�`]U�SÍQT½]h

Ç»ÄxÄ ÇÍWTSt^Ó¾Kj�^_ORl�Ä[U�½]WVORl�ÄÍU�ScÔ£fRWV±�¼
Ã�È0q Ã£WTU¯ORprSt\àÈ(^_WTQTS>qrU¯ORWTjk\�¼
ÊAU�U�W¹À�ZAfiÀcÊAU�U�W-WVU�QVfg½]WTj�UMÝ�½]U�WTnÑScn�s�UR¼

ô ½]U�WTnÚÔ$^_lal0uvU+d�fgWTÔ£ORWVpeU�p�SVfÑORlal0`]U�^amg\�uvfgWTQ;UBæej�U�seS;St\]U=fg`]U
Ô$\]U�WVU=^aS-j¯Oih=UMd�WVfRhP¼+Ê0WVf�j�U�U�p]^a`]mPfid£St\eU=Ý�½]U�WTnÚ^_Q-Q¹Stfgs]s�U�p
Ô$^ÓSt\ÑZ5^ah=UBÀcZ�fiÀ�õ�^a¶RU6¶iORla½]UR¼xÃ�È0q�À�w=h+U¯OR`]Q[St\KO¡SxSt^ah=UBÀ�SVfiÀcla^a¶gU
¶iORla½]U>^_Q5QTU�S$StfFwr¼

Ã£^ÕORQ ö[`]ä�U�WVf�¶iORl_½]U
Ô$\]^_jk\Ú^_Q»ORp]p]U�pÚSVf�`]U�½eWVfg`]Q6ORj�St^Ó¶RO¡St^_fR`PStfiSkORl°¼
÷:^ÓSt\]fg½rS�u]^ÕORQ0SV\]UÍfR½eSts]½rSÜfid�`]U�½]WVfg`*ÔÜfg½]l_pFORl_QTf6ORlaÔ£O¯nrQ�ä�U�WVf
^ÓdÆORlal�^_`es]½eStQ$ÔÜfg½]l_pDu�U
ä�U�WVfe¼�Ã£^_ORQ5hFO¯nDORlaQVf*u�U-ÔÜU�^amg\´StU�páORQ
fRSV\]U�W$j�fg`]`]U�j�St^afg`]Q�¼

ø»È0q øxU�seSt\LÈ(^aWVQ¹SDqrU¯OiWVjk\�¼ÉÊAU�U�W¹À�ZAfiÀcÊAU�U�W WVU�QVfg½]WTj�UáÝ�½]U�WTnËScn�s�UR¼
ô ½]U�WTn�^aQ5WVfg½eSVU�p Stf*fg`]U-`]U�^_mg\�u�fgW$OiS5SV\]U>St^_h+UR¼

ø»Ä»q øxfRhFOR^a`ÐÄÍORh+UØqrU�WT¶RU�W�¼>qrU�W¹¶gU�WÍStWtOi`]QVl_OiStU�QÍj�fgh=se½eStU�Wx^_s�XùQ$Stf
p]fRhFOR^a`�`KORh+U�Q$OR`epD¶�^_j�U>¶gU�WTQtOe¼

ÈÆÈÆÄxÄ ÈKU�U�prÀ�ÈKfgW¹Ô�OiWVp:ÄÍU�½]WtOil»`]U�ScÔÜfgWT±�¼úZ5\]Uáh+fgQTS�j�fgh+h=fg`�³5uKO¡À
QT^_jD`]U�½]WVORl$`]U�ScÔÜfgWT±ûOiWVjk\]^ÓStU�j�St½]WTUR¼:ÈÆÈ(ÄxÄ8^_Q+½]QVU�pË^_`ûÄÍU�½rÀ
WTf�qrU¯OiWVjk\�¼

È�WTU�U�ÄÍU�S øxU�j�U�`�SVWtORla^_ä�U�p�³KQ¹StWV½ej�St½eWVU�pÐÊ�wRÊ(À¹q�n�QTSVU�hD¼
ü `�½eSVU�l_l_O øxU�j�U�`�SVWtORla^_ä�U�p�³K½]`eQTStWT½]j�SV½]WVU�páÊ�wRÊ(À¹q�n�Q¹StU�hD¼
ýxø>q ý[^_mg\]U�QTS�øÍU�mgWTU�U[qrU�ORWVjk\�¼ÆÊAU�U�W¹À�ZAfiÀcÊAU�U�W�WVU�QVfg½]WTj�U5Ý�½]U�WTnØScn�s�UR¼

ô ½]U�WTn ^_Q5d�fgW¹Ô�OiWVp]U�pPStf=fg`]U-`]U�^_mg\�u�fgW[OiS$St^_h+UR³�OiQxø»ÈÆqv³�u]½eS
l_ORWVmgU�QTS6`]f�p]U+^_Q6QVU�laU�j�StU�pàStfPuvU*St\]U*SkOiWVmgU�S¯¼�õ�ORWTmgU�Q¹St`]f�p]U+^_Q
`]f�p]U>Ô$^aSV\ h=fgQ¹S$`]U�^amg\�uvfRWVQ�¼

ýÍfgs]Q Z5^ah=U�Q5fRd(la^_`]±�Q�SV\]U-h=U�QVQtOimgU-\KORQ$sKORQTQVU�pP^_`DÊ�wRÊ(À�Ä[U�ScÔÜfgWV±�¼
bc`]s]½eS$¶iORl_½eU Ä[U�½]WVORlv`eU�ScÔÜfgWV±=^_QÜd�U�pFÔ$^aSV\&^_`es]½eS�¶ROil_½]U�Q�¼�Ê0WVfgs�U�WTlanMSVWtOR^a`]U�p

ÄÍÄ�Ô$^al_lvmgU�`]U�WtOiSVU-j�fgWTWVU�j�S[fg½eStse½eS$d�WVfghÛSt\]U�QVU-¶ROil_½]U�Q�¼
ÄÍU�S$QT½]h í�ORla½]U6fRd�ORlal�Ô£U�^_mg\´StU�páj�fg`e`]U�j�St^_fR`]QxQT½]h=h+U�pDStfgmRU�St\eU�W�¼xqrU�UR·

ORj�St^Ó¶RO¡St^_fR`FStfRStORlî¼

^



Ä[U�½]WTf�qrU�ORWVjk\ bc`�SVU�lal_^_mRU�`´SåWVU�QVfg½eWVj�U3p]^aQVj�f�¶RU�WTnHOil_mgfgWT^aSV\]h ^a`
ÊÜwiÊÆÀcÄÍU�ScÔ£fgWT±�¼�NÐOi^_` QV½]u�¸TU�j�SÍfRd�St\]^aQ�St\]U�QV^aQ�¼

Ê�wRÊ�³�Ê�wRÊ(À�ÄÍU�ScÔ£fRWV± ÊAU�U�W¹À�ZAfiÀcÊAU�U�W�¼ÆÄÍf�p]U�Q(d�fRWVh+^_`]m5St\eU�`]U�ScÔÜfgWT±;ORWTU
ORl_l�d�½]`]j�SV^_fg`e^_`]m*ORQ$j�l_^_U�`´StQ$OR`]pDQVU�WT¶RU�WVQ�¼

Ê�f�Ô£U�W¹Àcl_O¯Ôè`]U�ScÔ£fgWT± ÄÍU�ScÔÜfgWT±
Ô$\]U�WVU£d�U�Ôû`efrp]U�QÆ\KO¯¶gU5lafRStQAfRdKj�fg`]`]U�j�À
St^_fR`]Q5OR`]p�lafRStQ£fRd�`]frpeU�Q5\KO¯¶gU>d�U�Ôþj�fg`]`]U�j�SV^_fg`]Q�¼

Ê0WTfrp]½ej�S[½]`]^ÓS ÄÍU�½eWVfg`ÿSt\]OiS*hØ½]lÓSt^_sel_^_U�QØORlalÜÔÜU�^amg\´StU�pâj�fg`]`]U�j�À
St^_fR`]Q�StfgmRU�St\eU�W�d�fgW$ORj�St^Ó¶RO¡St^_fR`FStfRStORlî¼0qrU�Ui·�QT½]hMÀ
hFOiSV^_fg`F½]`]^aS�¼�[OR`]pefgh `]U�ScÔ£fRWV± ÄÍU�ScÔÜfgWT± Ô$\]U�WVU `]f�p]U�Q�ORWVU WtOR`ep]fgh+lan j�fR`rÀ
`]U�j�StU�pDStf*U¯Oijk\PfRSV\]U�WTQ�¼�$U�QTfg½]WTj�U6p]^_QTj�f�¶gU�WTn s]WTfgu]l_U�h ýÍf�Ô�SVfâh=^a`]^_h+^_ä�UD½eQVUÚfRd6QVU�`�SDh+U�QTQtORmgU�QDOR`]p
hFO¡ær^ah=^aä�UÍd�fR½]`]pDWVU�QTfg½]WTj�U�Q[^_`DÊ�wRÊ(À�Ä[U�ScÔÜfgWV±�¼

q�j¯ORlaU�À�d�WTU�U>`]U�ScÔ£fRWV±�Q qrU�Ui·ÜÊ�f�Ô£U�W¹Àcl_O¯Ôè`]U�ScÔ£fgWT±�¼
q�hFORlalvÔÜfgWVlap `]U�ScÔÜfgWV± øx^_Q¹SkOR`]j�UJu�U�ScÔÜU�U�`�`]f�p]U�QD^_Q QVh=ORlal»WVU�lÕOiSVU�p:Stf

QV^_ä�U-fRdASV\]U-`]U�ScÔÜfgWT±�¼
q�StWV½ej�St½eWVU�pÐÊ�wRÊ(ÀcZ�fgsvfRl_fgmRn ÄÍf�p]U�QÑd�fgWTh St\]Uÿ`]U�ScÔ£fRWV±è½]QT^_`]m¢QTStWT^_j�SáWV½]laU�Q�¼

Z5\]U�WTUá^_Q�OÿWVU�ORQVfR`ËÔ$\�n¢St\]^aQ&`]f�p]Uá^_Q&^a`¢St\]OiS
s]lÕORj�Uâ^_`�St\]Uâ`]U�ScÔ£fRWV±�¼ ÇÍl_QVfLj¯Oil_l_U�p ORQJøx^_Q�À
StWV^au]½eSVU�pDýxORQT\PZAORu]laU-Ê�wRÊ(ÀcZ�fgsvfRl_fgmRnR¼

q�½]h=h=OiSV^_fg`&½e`]^aS ÄÍU�½eWVfg`:St\KO¡SPQT½]h+QPOil_lxÔÜU�^amg\´StU�pþj�fg`e`]U�j�St^_fR`]Q
StfgmgU�St\]U�WFd�fgW�Oij�St^Ó¶iOiSt^afg`¢StfiSkORl°¼3qrU�Ui·Ìs]WVf�p]½]j�S
½]`]^aS�¼

Z5^ah=UBÀcZ�fiÀ�õ�^Ó¶gU NPU¯ORQT½]WVU�Q£\]f�Ô¢l_fg`]m-Ý�½]U�WTn+h=U�QVQVORmgU$hFO¯nØSVWtO¯¶gU�l
^_`ÑÊ�wRÊ(ÀcÄÍU�ScÔÜfgWT±�¼ÍZ5\]^_Q[¶iORl_½]U6^_Q[p]U�j�WVU�ORQVU�pÚU�¶´À
U�WTnFSt^_h+UxSV\]U-h=U�QVQtOimgU-WVU¯Oijk\]U�Q[`]U�Ôè`]frpeUR¼

ö[`]QTSVWV½]j�St½]WTU�pÐÊÜwiÊÆÀ�ZAfRsvfglafgmRn ÄÍf�p]U�Q�d�fgWVhèSV\]U£`eU�ScÔÜfgWV±>Ô$^aSV\]fg½eSAWV½el_U�Q�¼ÆÄ[frp]U�Q
hFO¯n»¸Tfg^_`=St\]U»`eU�ScÔÜfgWV±FOiS$OR`´n+St^_h+UÍOR`]p&StfØOR`´n
s]lÕORj�UR¼

÷JU�^amg\´S Å0¶RU�W¹n j�fR`]`]U�j�St^afg` uvU�ScÔ£U�U�` `]U�½]WVfg`eQ \KO¯¶gU
Ô£U�^_mg\´S&¶iORla½]UPÔ$\]^ajk\:h=f�p]^a¾]U�Q=SV\]UÑj�fg`]`]U�j�St^afg`
QTStWTU�`]miSt\�¼

^_^
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¼-¼6¼
¼6¼
¼6¼6¼
¼6¼
¼-¼6¼
¼6¼6¼
¼6¼
¼6¼6¼
¼-¼ w
¿R¼ w ï \]U�U�QVUØÈ�ORj�StfgW¹n�Ê0WVf�¸TU�j�SÐ¼
¼6¼6¼
¼-¼6¼
¼6¼
¼6¼6¼
¼6¼
¼-¼6¼
¼6¼6¼
¼6¼
¼6¼6¼
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¼6¼6¼
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¼6¼
¼6¼6¼
¼6¼
¼-¼6¼
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w�¼a¿ Ã£WV^aU�d(ýÍ^_Q¹StfgW¹n ¼
¼6¼6¼
¼6¼
¼6¼6¼
¼-¼6¼
¼6¼
¼6¼6¼
¼6¼
¼-¼6¼
¼6¼6¼
¼6¼
¼6¼6¼
¼-¼ �
w�¼ w ÇxWVjk\e^aStU�j�SV½]WVU�Q ¼
¼6¼6¼
¼6¼
¼6¼6¼
¼-¼6¼
¼6¼
¼6¼6¼
¼6¼
¼-¼6¼
¼6¼6¼
¼6¼
¼6¼6¼
¼-¼ Á
w�¼ o Çxl_mRfgWV^ÓSt\]h+QÜ¼6¼-¼
¼6¼6¼
¼6¼
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¼-¼6¼
¼6¼
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¼6¼
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¼6¼
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¼6¼
¼6¼6¼
¼-¼6¼
¼6¼
¼6¼6¼
¼6¼
¼-¼6¼
¼6¼6¼
¼6¼
¼6¼6¼
¼-¼ �
wr¼ o ¼ w ÈKWVU�U�`]U�S$¼
¼6¼6¼
¼6¼
¼6¼6¼
¼-¼6¼
¼6¼
¼6¼6¼
¼6¼
¼-¼6¼
¼6¼6¼
¼6¼
¼6¼6¼
¼-¼ ²
wr¼ o ¼ o Ê�U�WTd�fRWVh=OR`]j�UÐ¼
¼6¼
¼6¼6¼
¼-¼6¼
¼6¼
¼6¼6¼
¼6¼
¼-¼6¼
¼6¼6¼
¼6¼
¼6¼6¼
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o ¼a¿ Ã£WV^aU�d(ýÍ^_Q¹StfgW¹n�OR`epPbc`´StWTfrpe½]j�SV^_fg`ÿ¼-¼6¼
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`]U�ScÔÜfgWV±�Q[QV½]W¹¶�^a¶gU
OR`]pPORWTU>hØ½]laSV^_s]la^_U�p�OR`]p hØ½eStOiStU�p�¼

ï fg`]QTSVWV½]j�St^a`]mÿÄÍU�½]WVf´qrU¯ORWTjk\:^_Q+j�fgh+s]l_^aj¯OiSVU�p¢OR`]p¢SV^_h+UPj�fg`]QV½eh=^a`]m�s]WTfrj�U�QTQ�¼�b�S&j�fg`´SkOR^a`]Q
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WVU�QTfg½]WTj�U�Q;^_`�SV\]UF`]U�ScÔ£fRWV±�¼Ð÷:\]U�`ÌStWTn�^a`]mPSVfÑl_f�j¯OiSVU*WVU�QTfg½]WTj�U�QMfR`�St\]U=`]U�ScÔÜfgWT±JSt\eUF`]f�p]U
j¯OR`�fg`elan=QVU�`epDSV\]U>WVU�QVfg½]WTj�U>Ý�½]U�WTn&SVfM^aStQ£`]U�^amg\�uvfgWTQ5OR`]p \]fRsvUxSV\KOiS$O¡dÂStU�W£QVfgh+U�SV^_h+Ux^aSÜÔ$^_lal
uvU-^_`rd�fgWVh+U�p�u´n QVfRh=U-fRdA^aSVQ[`eU�^_mR\�u�fgWTQ�Ô$\]U�WTU6SV\]U6Ô£OR`´StU�pÐWTU�QVfR½]WVj�U6Ô£ORQ$d�fg½]`]p�¼ÜÃ£½eS$Ô$^ÓSt\
Ô$\KOiSÍ^_`ed�fgWThFO¡St^_fR`&St\]U6`]f�p]U;h=OR±RU�QÍ^ÓStQ[p]U�j�^_QT^_fg`�À£SVfFQTU�`]pÑfRWÍ`]fiS[SVfFQTU�`]p�:�b�dÆ`]frpeU�QxQTU�`]p
Ý�½eU�WV^aU�QxÔ$^ÓSt\ÐSVfrfFl_f�fgQVU6s]WV^a`]j�^as]l_U�Q[SV\]UØ`]U�ScÔ£fRWV±PÔ$^al_l�U�¶RU�`´St½]ORl_lÓnÐu�U;%Kf�frpeU�pÐÔ$^ÓSt\ÑsKOijk±RU�SVQ�¼
b�d>`]f�p]U�QFORWVU Stf�f�Q¹StWV^aj�S+fRd>QTU�`]pe^_`]mÌÝ�½]U�WTnâd�½]W¹St\]U�W=St\eUÐÝ�½]U�W¹nãQTStfRs]Q=SVfrfJU¯ORWTlang¼:ý[f�Ô Stf
h=^a`]^_h+^_ä�U[SV\]U-½]QVU-fRd(sKORjk±RU�StQ[u]½eS[QTSV^_lal�h=O¡ær^_h+^_ä�U[d�fg½]`]peU�pDWVU�QTfg½]WTj�U�Q<:

È(^_mg½eWVU-¿g¼Ó¿g·ÆÊ�wRÊ(À�Ä[frpeUÍWTU�j�U�^a¶RU�Q£WTU�QTfg½]WVj�UxÝ�½]U�WTn*d�WVfgh�^ÓStQ�`]U�^_mg\�u�fgW�³�`]f�p]U[`�½ehØuvU�W o ¼(ÄÍf�Ô-³
uKORQVU�pÚfg`Úl_f�j¯ORl�±�`]f�Ô$l_U�pemgU*^aS>\KOiQ»Stf�p]U�j�^_peUØÔ$\]^_jk\à`]U�^amg\�uvfRWVQxÔÜfg½]lapàu�UØSt\eUMuvU�QTS>SkOiWVmgU�StQ
Ö�^adAOR`´ne×£d�fgW�St\eU6Ý�½]U�WTn�SVf+u�U-QV½]j�j�U�QVQTd�½elAmglafguKORlalanR¼

bc`àSt\]U+¾Kmg½]WTUP¿R¼a¿+l_f�j¯ORl0WTfg½eSV^_`]mDQV^ÓSt½KOiSV^_fg`Ú^a`�Ê�wRÊ(À�Ä[U�ScÔÜfgWV±Ú^aQ
QT\]f�Ô$`�¼DÄÍf�p]U=WTU�j�U�^a¶RU�Q
WVU�QTfg½]WTj�U Ý�½]U�W¹nÿd�WVfgh `]f�p]U o ¼Ìb�S*\KORQMzÚ`]U�^_mg\�u�fgWVQØÔ$\e^_jk\ã^aSM±�`]f�Ô$Q*u]½eS*St\eU�WVU�Q¹S+fRdÍSV\]U
`]U�ScÔÜfgWV±á^aQ>½]`]±�`]f�Ô$`�¼=b�S
±�`]f�Ô$Q-St\KO¡S>St\]^aQ6h+U�QTQtORmRU+\]ORQ>StWtO¯¶RU�l_laU�pJw�\]fgs]Q�³�^ÓS-±�`]f�Ô$Q6SV\KOiS
St\]^aQxh+U�QVQVORmgUØ\]ORQ»`]fRSxuvU�U�`á\]U�WVUØU�ORWVla^_U�WxOR`epá^aSÍ±�`ef�Ô$Q>^ÓStQÍ`]U�^amg\�uvfgW�XùQÍ`]U�^amg\�uvfRW»ORh+fg½]`´StQ�¼

w



Z5\]U�WTUM^_Qx`ef&l_^aQTSÍfRd�WVU�QVfg½]WTj�U�Q-OR`]pá`]f&mRl_fguKOil�¶�^_U�Ô fRd�Stfgs�fglafgmRn&SVf�fgseSt^ah=^aä�U-QVU�ORWVjk\ÚWTfg½eStUi¼
Å0¶RU�W¹n�`]f�p]U+Ô$\]fÐWTU�j�U�^a¶RU�QØÝ�½]U�WV^_U�Q;Ô$^_lal0hFOi±RU*St\]U=p]U�j�^_QV^afg`�u]ORQVU�pÌfg`Ìj�fg`]p]^ÓSt^_fR`]Q-fg`JSV\KOiS
h=fgh+U�`´S5^a`�St\KOiS$lafrj�ORl�QT^aSt½]OiSt^afg`�¼

ü `�½eSVU�l_l_OeXYQ=6é¿�w>8-Ã£WTU¯ORprSt\:È(^aWVQTS qrU¯ORWTjk\ÞÖ�Ã�È0q]×�6Ó¿�Á>8»^_QFfg`]UÑÔ$^_peU�lanû½]QTU�pþÊÜwiÊ QVU�ORWVjk\þORléÀ
mgfgWV^ÓSt\]hD¼(Z5\eU>^_p]U�O;fRd�St\e^_Q5ORlamgfgWT^aSt\eh�^_QÜSVf?%Kf�frpFSV\]U»Ô$\]fglaUx`]U�ScÔ£fRWV±FÔ$^ÓSt\&Ý�½]U�WV^_U�Q5QVfØSV\KOiS
U�¶gU�WTn*`]f�p]U�Ô$^al_l�uvU$Ý�½]U�WT^_U�p�¼ÆZ5\]^aQ0QVU¯OiWVjk\*Ô$^_l_leORlaÔ£O¯n�QÆ¾K`]p=ORl_l�St\]U5WTU�QVfR½]WVj�U�Q�fRd�St\]U$`]U�ScÔ£fgWT±
u]½eS(SV\]U�uKOijk±�QT^_p]U£^_QASV\KOiS(^aS�Ô$^_l_l�½]QTU�\�½]mgU5Oih=fg½e`�SAfRd�sKOijk±RU�SVQ�¼ ü `�½eStU�l_lÕO$½]QTU�Q0Z5^_h+U�À�ZAf¡À�õ�^a¶RU
Ö�Z5Z$õ�×>¶iORla½]UM^_`àh+U�QVQVORmgU�Q�³�QVfÐU�¶gU�WTnÚSt^ah=UMh+U�QTQtORmgU*^aQ6WTfg½eSVU�pÚd�½]WTSV\]U�W6Z5Z$õËp]U�j�WVU�ORQVU�Q;u´n
fg`]UR¼A÷:\]U�`&Z5Z$õá^aQ�ä�U�WTf
St\eUxh+U�QVQVORmgU[^_Q�p]WTfgs]s�U�p�¼�ÅÆ¶gU�`FÔ$\]^al_U$½]QV^a`]m;Z5Z$õÑSV\]UxOil_mgfgWT^aSV\]h=Q
Ô$\]^_jk\âu�U�\KO¯¶�^_fgWTQMSt\]^aQ;Ô�O¯nÿÔ$^al_l�U�¶gU�`´St½KORlalanÿQTl_f�ÔÛSt\]U�`]U�ScÔ£fRWV±ÿp]f�Ô$`�¼Ì÷:\]U�`ûQT^_ä�U�fRdÍSV\]U
`]U�ScÔÜfgWV±PmgWVf�Ô$Q»SV\]U�WTU*ORWVU;SVfrfFhFOR`´nPQV^ahØ½]laStOR`]U�fg½]Q[h=U�QVQtOimgU�Q-OR`epÑSt\�½]Q>lÕO¡StU�`ej�nDÔ$^_l_l�mgWTf�Ô
OR`]pÚU�¶RU�`´Scn´ORlalanÑÔ$\eU�`àu]½eßvU�WVQ-u�U�j�fgh=UØd�½el_l(s]ORjk±RU�StQ-Ô$^_l_lAuvUMpeWVfgs]s�U�p�¼Mb�S-\KORQ>u�U�U�`àQV\ef�Ô$`
St\KOiS ü `�½rStU�lalÕO@6Ó¿�w>8(^aQÍ`efRS»QTj¯ORl_ORu]l_U>SV\�½eQ»^aSÍj¯OR`e`]fRSxÔÜfgWT±DU�Ù+j�^_U�`´Stlan Ô$\]U�`á`]U�ScÔÜfgWT±PmgWTf�Ô$Q�¼
qrf*uvU�SVStU�W$QVU¯OiWVjk\ÐQ¹StWVOiStU�mg^_U�Q5`]U�U�p]Q[SVf=u�U»d�fg½]`ep�¼�>`eUØQVfgla½eSt^afg`Pd�fRWÍSt\eUØs]WVfRu]l_U�hH^aQÍSVf&½]QVUMÇÍWTSV^a¾Kj�^ÕORl�ÄÍU�½]WtOilÆÄÍU�ScÔ£fRWV±ÿÖ�Ç»ÄÍÄ»×;6Y²>8ÆORQ»QVU�ORWVjk\
ORl_mgfRWV^aSV\]hD¼ÿÅÆ¶gU�W¹nûÊÜwiÊÆÀcÄÍf�p]U�Ô$^_lal�uKORQTUP^ÓStQ*WVfg½rSt^_`emàpeU�j�^aQV^afg`ûfR`û`]U�½]WtOil5`]U�ScÔÜfgWV±�XYQ&fg½eS¹À
s]½eS¯¼A�»½eSVs]½eS+¶iORl_½]U ^aQ=WTU�¶gU�ORl_U�p¢Ô$\]U�`¢St\]UD`]U�½]WtORl[`]U�ScÔ£fgWT±â^_Q+j¯ORlaj�½]l_OiStU�pãSV\]WVfg½emg\ûÔ$^ÓSt\
jk\]fgQVU�`Ì^_`es]½eS6¶ROil_½]U�Q�¼�Ã£U�d�fgWVU+`]U�½]WtORl�`]U�ScÔ£fgWT±Új¯OR`Ìu�U+j¯ORlaj�½]l_OiStU�pJ^ÓS
`eU�U�peQ
StfPuvU*StWVOR^_`eU�p
OR`]pÐh+U�SV\]f�p]QxfRdÆU�¶gfRl_½eSV^_fg`KOiWTn j�fRh=s]½rSt^_`em=j�OR`Ðu�U;½]QTU�pÑSVfFp]f+St\]^aQ�¼$Z5\]^_Q[St\]U�QV^aQxp]U�QVj�WT^_u�U�Q
\]f�ÔûU�¶gfgla½eSt^afg`KORW¹n6`]U�½]WVORle`eU�ScÔÜfgWV±ØQTU¯ORWTjk\+ORl_mgfRWV^aSV\]hD³¡`]ORh=U�pMORQ0Ä[U�½]WTf�qrU�ORWVjk\�³´Ô£ORQÆj�WVU¯O¡StU�p
OR`]p \]f�ÔèÔÜU�l_l�^aS$s�U�WTd�fRWVh+Q5j�fg`´StWVORQTSVU�p Ô$^aSV\PfRSV\]U�W5QTU¯ORWTjk\ÑORlamgfgWT^aSt\eh=Q�¼

ÄÍU�½eWVf�qrU�ORWVjk\â`]U�U�p]QØSVfáuvU=StWtOi^_`]U�p�StfÑQTfgla¶RUFSt\eU&WVU�QVfg½]WTj�U�Ý�½]U�WTnÿs]WTfgu]laU�hD¼ÑZ5\]^_Q
^_QØpefg`]U
u�n=½]QT^_`]m
U�¶gfRl_½eSV^_fg`KOiWTn*j�fRh=s]½rSt^_`em;UR¼Ym]¼Ó³rQTU�laU�j�SV^_`]m;QTStWTfg`]mgU�QTS£`]U�½]WVORl�`eU�ScÔÜfgWV±�Q$OR`]pFp]^_QTj¯ORWTprÀ
^_`]mÐSV\]U&ÔÜU¯OR±iU�QTS+fg`eU�Q�¼JZ5\]U�WTU�^_QØseWVfgu]laU�h St\KO¡SM`]U�½eWtORl�`eU�ScÔÜfgWV±Ìf�¶RU�WVlaU¯ORWT`]QØSt\eU�QVU�STSt^a`]mgQ
fRd$U�`´¶�^_WTfg`]h+U�`´S*OR`]pÿ^ÓSØj�OR`]`]fRSØhFOR`]ORmgUFQVORh+UFÝ�½KORla^aScnà^ad$U�`�¶�^aWVfg`]h+U�`´SMjk\]OR`]mgU�Q�¼àZ5\]^_QØ^aQ
p]U�QTj�WV^auvU�pPh+fgWTU>j�l_fRQVU�lÓn&^a`Djk\]ORseStU�WB�r¼
'�(DC EGF �������IHKJ$,��r�0�e�L0Ñ�e�NM���,��
Z5\]^_Q»ÔÜfgWV±P^_Q>sKOiWTS>fRd�St\eU ï \]U�U�QVU=È�Oij�StfRWTnPWVU�QTU¯ORWTjk\�s]WTf¡¸TU�j�S-^_`áÇÍmgfgWtO ï U�`´StU�WO6ùw>8î¼
ÇxmgfRWtO
ï U�`´StU�W»^_QÍsKORWTSxfRd0St\eUMöÍ`]^Ó¶gU�WVQV^ÓScnDfRdÜ«in�¶RiQV±´n�lÕ�OR`]pÐj�fg`´SkOi^_`]QÍhØ½]laSV^_s]laU-WVU�QTU¯ORWTjk\Ús]WVf¡¸TU�j�SVQ�¼
ï \]U�U�QVUØÈ�ORj�StfgW¹n s]WVf�¸TU�j�S�XùQ[^_`´SVU�WVU�QTSxORWVU-d�fgW$U�æeORh+s]laU
Ê�U�U�W¹ÀcZ�fiÀcÊAU�U�Wx`]U�ScÔ£fRWV±DORWVjk\e^aStU�j�SV½]WVU�Q�³
h=U�QVQtOimgU;WTfg½eSt^a`]m]³�Ê�wRÊ:^_`Ðh+fgu]^al_U>U�`�¶�^aWVfg`]h+U�`´S�³�p]^aQTStWT^_u]½rStU�pPpKOiStO=d�½]QV^afg`ÑOi`]pÑ`]U�½]WtORl�`]U�STÀ

o



Ô£fgWT±�Q�¼

'�(QP * ���RJÆ�r��S1T �0�e�

NP^_jk\KOiU�l5bcl_U�Q+OR`]pûøÍÔ$^_mg\´S=øxU�½]mgf�\]O�¶RUPWTU�QTU¯ORWTjk\]U�pË\ef�Ô ü `�½eSVU�lalÕOá`]U�ScÔÜfgWT±ÿj¯OR`ãuvU j�fg`rÀ
QTStWT½]j�SVU�pPOR`]p h=OR^_`´SkOi^_`]U�p&h=fRWVU»U�Ù=j�^_U�`�SVlan=6Ó¿¯z>8î¼�Z5\]U�n�½]QTU�pDmgU�`]U�St^aj>s]WVfgmRWtORh+h=^a`]m-StfM¾K`]p
St\]U$fgseSV^_h=ORleWT½]l_U�Q0d�fgW ü `�½eSVU�lalÕOeXYQ0`]U�ScÔÜfgWT±+seWVfRSVfrj�fglî¼ ï fg`]`]U�j�SV^_fg`=ORh+fg½]`´S�Ô�ORQ0d�fg½e`]p+SVf
u�U
QV^Óæ=^a`]QTSVU¯ORp=fRd�j�fgh+h+fg`]lanØ½]QVU�p�QVU�¶RU�` OR`ep&`]U�ÔLWT½]l_U$d�fgW£U�QTStORu]l_^aQV\]^a`]m6`]U�ÔLj�fR`]`]U�j�St^afg`]QÜÔ£ORQ
p]U�SVU�WVh+^_`eU�p&Oil_QVfe¼Æbc`FSt\eUxWVU�QV½]lÓS¯³�St\]U�^_W�`]U�ScÔÜfgWT±+Ô£ORQ�h+fgWVU$St\]OR`Ð¿�yVU�U�Ù+j�^_U�`´S�j�fRh=sKOiWVU�p+Stf
fgWV^amg^_`KOil ü `�½eStU�l_lÕOØ`eU�ScÔÜfgWV±�¼�Çxl_lvSt\]U-^_`rd�fgWVh=OiSt^afg`=d�fRW5hFOR`]ORmg^_`emØSt\]U-`]U�ScÔ£fgWT±�j¯OR`Du�U6pefg`]U
l_f�j¯ORlalanÑQTfPSV\]UFs]WTfRStf�j�fRl�^aQ;OPp]^_WTU�j�S
QV½eu]QTSV^aSt½rStU=SVfPSV\]UFfg`eUF½]QTU�pÿu´n ü `�½eSVU�l_l_Oe¼�ÇxlÓSt\]fR½]mg\
hFOR`]ORmg^_`em-OR`]p+j�fg`]Q¹StWT½]j�SV^_`]m
Ê�wRÊ(À�ÄÍU�ScÔ£fRWV±�Q£^aQ�`efRS�QV½]u�¸TU�j�S£fRd�SV\]^_Q0St\eU�QV^aQ0St\]^aQÜOiWTSt^aj�laU5mg^a¶RU�Q
O j�l_½]UMÔ$\KO¡S
j�fgh+s]½eSkO¡St^_fR`KORl_lÓn ^_`´StU�l_la^_mgU�`�Sxh=U�St\]f�p]Q-j¯Oi`�ORj�j�fgh+s]la^_QV\ÑÔ$\eU�`�½eQVU�pJs]WVfRsvU�WVlan
d�fgW5j�fgh+s]laU�æ�seWVfgu]laU�h+Q�¼

bc`W6 wiÁ>8Afg`]UØÄ[U�½]WTf�qrU�ORWVjk\ÚORlamgfgWT^aSt\eh ^_Q[QV\]f�Ô$`�¼»qr^ÓæP^a`]s]½eS[¶iORl_½]U�Q�³�QVj�ORl_^a`]m]³�ORj�SV^a¶iOiSV^_fg`POR`]p
¾]St`]U�QVQ+d�½]`]j�SV^_fg`eQFORWTU WVU�¶RU¯ORlaU�p�¼åÇ[dÂStU�WP¿�yRygygygyámgU�`]U�WVOiSt^afg`]Q*fRd o yàÄÍU�½]WtOilÍÄ[U�ScÔÜfgWV±�QFSV\]U
uvU�QTS[Ô�ORQÍjk\]fgQTU�`áOR`epDSVU�QTSVU�páOim´OR^_`eQTS ü `�½eSVU�lalÕO*Ã�È0qv¼�Ä[U�½]WTf�qrU�ORWVjk\Ñ\]ORQ[d�fR½]`]pPSVf=u�U6h=fgWTU
QTSkOiu]^_laU;^î¼YUR¼Ó³�WTU�QTfg½]WVj�U*Ý�½eU�WTnÐQV½]j�j�U�U�p]U�pJÔ$\]U�St\]U�W6^ÓSxÔ£ORQ>QTStORWTSVU�páu´nÑU�p]mgUMfgWxj�U�`´SVWtORlÆ`efrp]Ui¼
Å0Ù+j�^_U�`ej�nDfRd�Ã�ÈÆqDQVU�ORWVjk\Ðp]U�s�U�`]peQxÔ$\]U�WTU;Ý�½]U�WTn�^_`]mF`]frpeU
^aQ[lafrj�OiStU�pPSV\�½eQxÝ�½]U�WT^_U�QxQTStORWTSVU�p
d�WVfgh U�p]mgU>ÔÜU�WTU
QT^_mg`]^Ó¾Kj¯Oi`�SVlan=svf�fgWTU�W�St\]OR`DSV\]fgQTU6Q¹SkORW¹StU�pDd�WTfgh j�U�`´StU�W�¼

z



X GL"5"�%�1�IJ'>1]GL"5"�% ! "�4�YÉ'6%NZ
bc`ÐSt\]^aQÍjk\]ORseStU�Wxu]WT^_U�d0\]^_Q¹StfgW¹ng³�p]^aßvU�WTU�`´SxORWVjk\]^ÓStU�j�St½eWVU�Q»OR`]pÐQTU¯ORWTjk\ÚORl_mRfgWV^ÓSt\]h+Q5fRd�Ê�U�U�W�ÀcZ�fiÀ
ÊAU�U�W0`]U�ScÔÜfgWT±�Q�^aQÆWVU�¶r^aU�ÔÜU�p�¼0Z�ÔÜf6peU�j�U�`´StWtOil_^_ä�U�p*Ê�U�U�W�ÀcZ�fiÀ�Ê�U�U�W�Q¹n�QTStU�h=Q�ORWTU�^_`´SVWVf�p]½]j�U�p*OR`]p
St\]U�^_W5s�U�WTd�fRWVh=OR`]j�U>^aQ$OR`KORlÓn�ä�U�p�¼

C[()' \ �e}¹���7]þ}����r�0�e�
Z5\]U>U¯ORWTlan=bc`´StU�WT`]U�S�³]U�Q¹SkORuel_^_QT\]U�pDOiS£lÕOiSVUØ¿�²gÁRyRQÜÔ£ORQ$ÊAU�U�W�ÀcZ�fiÀ�Ê�U�U�W
Ö�ÊÜwiÊÜ×£Q¹n�QTStU�hP¼�Z5\]U>fRurÀ
¸TU�j�SV^a¶RU»fRd�St\eUxÇ^�[ÊvÇxÄxÅ0ZLs]WVf¡¸TU�j�S�Ô£ORQ£SVfØQV\]ORWVU»j�fgh+s]½eSt^a`]m;WTU�QTfg½]WVj�U�Q$ORWTfg½]`]p&SV\]U»ö[`]^aSVU�p
q�SkOiSVU�Q�¼0öÍQTU�WVQ�fRd�St\]U[`]U�ScÔ£fgWT±ØÔ£U�WVU[WVU�QVU¯OiWVjk\]U�WVQÜÔ$\ef
mgU�`]U�WVORl_lÓnØ±�`]U�ÔåU¯ORjk\+fRSV\]U�WTQ_6é¿�²r³�s�¼Yz�8°¼
÷:\]U�`ûbc`�SVU�WT`]U�S=QTStORWTSVU�pûSVfÚmgWVf�Ô8^ÓS+ORl_QTfàQ¹SkORW¹StU�pãSVfJjk\KOi`]mgUR¼Ëqrl_f�Ô QVs�U�U�pûh=f�p]U�h ½]QVU�WVQ
½]QVU�pJÈAZ$ÊþOR`epáZAU�l_`]U�S-s]WVfgmRWtORh+QÍSVf&j�fg`e`]U�j�S-u]^_mgmRU�W»Oi`]pÑd�ORQTSVU�W>h=ORjk\]^a`]U�Q�¼ ï fgWVs�fgWtO¡St^_fR`]Q
QTSkOiWTStU�pØStf>u]½e^_l_p6¾KWVU�Ô�Oil_l_QAStf>s]WTfRStU�j�SÆSV\]U�^aW(^_`´SVU�WV`]ORle`]U�ScÔ£fRWV±�Q0d�WVfgh3hFOil_^_j�^_fg½eQ�½eQVU�WTQ�¼(÷JfgWTl_p
Ô$^_p]UFÔÜU�uãOR`epÌQV^ah=s]laUFj�l_^_U�`´Sa`iQTU�WT¶RU�WØseWVfRSVfrj�fgl�Ô£ORQM^a`�SVWVf�p]½]j�U�p�¼Ñ÷JU�uâ½]QTU�WVQMpefá`]fRSØ`eU�U�p
j�fg`´St^a`�½]fg½]Q*j�fR`]`]U�j�St^afg`ãSVfJbc`´SVU�WV`eU�S+d�fgWM½]QV^a`]mÚÔ£U�u�¼¢ö[QVU�W>¸T½]Q¹S+j�fg`]`eU�j�SVQ=SVfÚÔÜU�uûQVU�WT¶gU�W�³
p]f�Ô$`]l_f´Oip]QxSt\eU;Ô£U�uJs]ORmgUMOR`epáp]^_QTj�fg`]`eU�j�SVQ�¼O6Ó¿¯²r³�s�¼ù²98°¼-bc`�SVU�WT`]U�S>Ô£ORQ>jk\KOR`emgU�pád�WVfRh�s�U�U�W¹À
StfiÀ�svU�U�W»Q¹nrQ¹StU�h Ô$\]U�WTU=Oil_l(h=ORjk\]^a`]U�QÍÔ£U�WVU*mgU�`eU�WtOil_lanPU�Ý�½KOil0svU�U�WVQ»SVf j�l_^aU�`´Sa`¡QVU�W¹¶gU�W>QTn�QTSVU�h
Ô$\]U�WTU
u]^amgmgU�W5OR`]pDuvU�SVSVU�W$j�fg`e`]U�j�StU�pPQVU�WT¶gU�WVQÍORWVU-½]QTU�pPu�nFÔ£U�OR±RU�Wxj�la^_U�`�SVQ�¼

bc`Ð¿�²g²R²e³�OR`Ð¿���À�ngU�ORW�fgl_p+j�fRl_l_U�mgU$QTSV½]p]U�`´S£j�WVU�OiStU�p�ÄxOis]QTSVU�W^6é¿��b8�¾]l_U[QV\KORWT^_`]m6s]WTfgmgWtOihÞÔ$\]^_jk\
QV½]j�j�U�QTQÜWTU�QT\KORs�U�p+fg½]W(SV\]fg½]mg\´SVQ�fidvpe^_QTSVWV^au]½eStU�pMj�fgh+s]½eSV^_`]m»OR`]p*svU�U�W�À�Stf¡Àcs�U�U�W(QTn�QTSVU�h+Q�¼0Z5\]U�[U�j�fgWTp=bc`]pe½]QTSVWTn*ÇxQTQVf�j�^_OiSt^afg`MfRdvÇxh+U�WV^aj¯O+Öc�$bcÇxÇ»×(QV½]U�p&ÄÍORs]QTSVU�W�^_`+øxU�j�U�hØuvU�WÜfid(¿�²R²g²»d�fgW
j�fgs´n�WV^amg\´SÍ^a`ed�WV^a`]mgU�h=U�`�S^6 w o 8î¼
ÄxORs]Q¹StU�W+Ô£ORQFs�U�U�W¹ÀîStfiÀ�svU�U�W*s]WVfRmgWtORh uvU�j¯OR½]QTUÑORpep]WVU�QVQVU�Q&fRd»ÄxORs]Q¹StU�WF`]f�p]U�Q+u´n�sKORQVQFø»Ä»q
OR`]páu�U�j¯Oi½]QVUMj�fg`´StWVfRl(fRd�¾KlaU
StWVOR`]Q¹d�U�W»^aQ»QV\]^ÓdÂStU�pÑStf&`]f�p]U�Qd6Ó¿�²�³�s�¼ wV�>8°¼-ÄxORseQTStU�W»Ô�OiQ>\�n�u]WT^_p
svU�U�W¹ÀîStfiÀ�svU�U�WÜ`]U�ScÔÜfgWV±FuvU�j¯OR½]QTU»St\]U�WVU»Ô£ORQ5j�U�`´StWtOil_^_ä�U�p�^a`]p]U�æFfRd�½]QTU�WTQÍOi`]p&¾Kl_U�Q�fg`&SV\]U»`]U�STÀ
Ô£fgWT±�¼ÆÃ£U�j¯OR½]QTU�fRd]SV\]U£j�U�`´StWVORl_^aä�U�p;^_`ep]U�æ
ÄÍORs]QTSVU�WAp]^_p
`]fRSAQVj¯Oil_U�Ô£U�l_l�QV^a`]j�UÜj�U�`´SVWtORl�p]^_WTU�j�StfgW¹n
Ô�ORQ(j�fg`]Q¹SkOR`´SVlanØ½esvpKO¡StU�pe6é¿ o 8î¼ ï U�`´StWtOileQVU�WT¶RU�W�ORl_QTf»h=ORp]U£^ÓSÆs�fgQVQT^_u]laUÜSVf>ORj�SV½KORlalan6QV\�½eS0pef�Ô$`
St\]U6ÄxOis]QTSVU�W$`]U�ScÔÜfgWT±�¼

�



Ê�½eu]l_^aj�^aScnÌfRd>ÄÍORs]QTSVU�W=^_`]QTs]^_WTU�pãh=fgWTU svU�U�W¹ÀîStfiÀ�svU�U�W+p]U�¶RU�lafgs]h+U�`´SFf�¶RU�W=SV\]UDmgl_fgu�UR¼ËÅ�OiWVlan
^_`LwRygyRyÿÄÍ½]lal_QVfidÂS&j�fRh=sKOi`�n¢^_`´StWTfrpe½]j�U�pL`eU�Ô#Ê�wRÊ ¾Kl_UáQT\KORWT^_`]mÿQ¹nrQ¹StU�h À ü `�½eSVU�lalÕOf6ùw o 8°¼
ü `�½eSVU�l_l_O&^_Q-s]½]WTU+ÊÜwiÊÆÀ�q�n�QTSVU�h 6 wRwb8�UR¼Ym]¼Ó³�SV\]U�WTU=^aQ>`]fDj�U�`´SVWtORl�s�fg^_`´StQ>j�fg`´SkOR^a`]^_`emD^a`ed�fgWThFO¡À
St^_fR`�fRd�mgl_fgu]ORlv¶�^_U�ÔófidASV\]U-`]U�ScÔÜfgWV±�¼�b�S[^_Q5OipD\efrj>`]U�ScÔ£fRWV±&Ô$\]U�WVU-svU�U�WTQ[h=O¯n6¸Tfg^a`�fgW5l_U�O¯¶gU
OiS5Ô$^_lal�OR`]pD½]QTU�WVQ[h=O�nFp]U�j�^_p]U>Ô$\KO¡S[¾]l_U�Q�SV\]U�n QT\KORWTU-SVfMSt\]U-`]U�ScÔ£fgWT±�¼

ÃÜn¢NÐORWVjk\åwRygygyáSt\]UD¾KWVQ¹SF¶RU�WVQT^_fg`¢fRd-ÈKWVU�U�`]U�SFÔ£ORQFWTU�l_U�ORQVU�p�¼LÈKWVU�U�`]U�SF^_Q=ORQ=ÔÜU�lal$p]U�j�U�`rÀ
StWtOil_^_QTU�p+svU�U�W�À�Stf¡Àcs�U�U�W�Q¹nrQ¹StU�hÛd�fgW�¾KlaUÍQT\KORWV^a`]m]¼(Ê�½eWVs�fgQVUÍfRd�St\eU»ÈKWVU�U�`]U�S£^aQ�SV\KOiSÜsvU�fgs]l_U$h=O¯n
OR`]fg`´n�h=fR½]QVlÓnPse½]u]l_^aQV\áOi`]páWVU�StWV^aU�¶RU*OR`´nÐ±�^_`epáfRd�^_`ed�fRWVh=OiSt^afg`�Ô$^aSt\efg½eS»d�U�ORWxfRd�j�U�`]j�fgWVQT\]^_s
fgW5s]½]`]^aQV\]h+U�`´S�¼

øx^aßvU�WTU�`´SMÊ�wRÊ(À¹q�nrQ¹StU�h=QMOi`]pÿORs]sel_^_j�OiSt^afg`]Q>\KO¯¶RU&uvU�U�`ÿWTU�l_U�ORQVU�pÌUR¼Ym]¼hg6OVi�ORÇ;³�¾KlaUFQT\KORWV^a`]m
QTn�QTSVU�hÞÔ$^aSV\ØScÔ£f6±�^_`]pMfid�Ê�wRÊ(À�Ä[frpeU�Q�³´`efgWVh=ORl]Oi`]p*QV½]s�U�WT`]frpeU�QK6Ó¿��>8î³�Ê0½]uel_^_½eQ(À�OR`]fg`´n�h+fg½]Q
p]^_Q¹StWV^au]½eSVU�pÐse½]u]l_^aQV\]^a`]m+QTn�QTSVU�hj6é¿�²�³�s�¼Ó¿¯zk�>8l6ùwRy98AOR`]pÑÈ�WTU�U;ýxO¯¶gU�`ÐÀ5OR`efg`´nrh+fg½]QxÊ�wRÊLQ¹StfgW�À
ORmgUØQ¹nrQ¹StU�h 6Ó¿�²�³�s�¼Ó¿b�R²98�6Ó¿g¿m8î¼6Z5\]U�QTU=Q¹n�QTStU�h=Q6ORWTUØ`]fRS-peU�QVj�WV^auvU�pà^a`ÑSt\]^aQxSt\eU�QV^aQ�³�u]½rS-h=fgWTU
^_`ed�fgWThFO¡St^_fR`Fj¯Oi`Pu�U>d�fg½]`]p�d�WVfRh WVU�d�U�WTU�`]j�U�Q�¼

C[(DC n ��, F }��r��,��/+Í�e���
ÊAU�U�W¹À�ZAfiÀcÊAU�U�W�`]U�ScÔÜfgWV±�QAORWVU0peU�j�U�`´StWtOil_^_ä�U�p-fgs]s�fgQT^aStUÆSVf$j�l_^aU�`´Sa`¡QVU�W¹¶gU�W�`eU�ScÔÜfgWV±�Q�Ô$\]U�WTU�QTU�W¹¶gU�W
^_Q£SV\]U>j�U�`�SVWtORl�s�fg^a`�S�fRd�St\]U>`]U�ScÔ£fRWV±�¼o�$U�QTfg½]WTj�U�Q[^_`&SV\]U-Ê�wRÊ(À�Ä[U�ScÔÜfgWV±�OiWVU>QTSVfgWVU�p ^_` OMp]^_Q�À
StWV^au]½eSVU�pÐh=OR`]`eU�W5Stf+St\]U6`]f�p]U�QÍfgs]s�fgQV^ÓStU>Stf=j�l_^aU�`´Sa`¡QVU�W¹¶gU�WÍÔ$\]U�WVU;WTU�QTfg½]WVj�U�Q>OiWVU6l_f�j¯OiSVU�pD^_`
St\]U>QTU�WT¶RU�WTQ�¼ÜÊAU�U�W¹À�ZAfiÀcÊAU�U�W$^_Q5OØÔ£O¯nFd�fgW�peU�j�U�`´StWtOil_^_ä�^_`]mMj�fgQTSVQ$OR`]pDORp]h+^_`e^_QTSVWtOiSV^_fg`+u�U�j¯Oi½]QVU
WVU�QTfg½]WTj�U�Q$OiWVUxpe^_QTSVWV^au]½eStU�p&ORlal�f�¶RU�W£SV\]U»`]U�ScÔ£fRWV±�6Ó¿�²r³rs�¼ w o 8°¼0Çxlal�`]frpeU�Q�^a`=St\eU>ÊAU�U�W¹À�ZAf¡À�ÊAU�U�W
`]U�ScÔÜfgWV± OiWVU>j�fR`]`]U�j�StU�pÐStf*`]U�^_mg\�u�fgWVQ�Ô$\]^ajk\P^a`�St½]WT`ÐORWTU>j�fg`e`]U�j�StU�pDStf*St\]U�^_W5`]U�^_mg\�u�fgWVQ�¼

bc`àj�l_^aU�`´Sa`iQTU�W¹¶gU�W>`eU�ScÔÜfgWV±ÐSV\]UMj�la^_U�`�S»`]frpeU�Q-ORWTUMj�fg`]`eU�j�SVU�pÚStf�QTU�WT¶RU�W-`]f�p]U�Q�¼
÷:\]U�`Jj�l_^aU�`´S
Ô�OR`´SVQxStf=l_f�j¯OiSVU;O+QVs�U�j�^Ó¾Kj;WTU�QTfg½]WVj�UØ^aSÍQVU�`]p]Q»Ý�½]U�WTnDStf&QTU�W¹¶gU�WÍÔ$\]^_jk\ÑWTU�s]la^_U�QÍ^Ód0WVU�QVfg½]WTj�UØ^aQ
d�fg½]`]p&fR`F^aSVQ£lafrj�ORlKpKOiStO
QTSVfgWVUi¼0Z5\]^_QÜ±�^_`]p&fid�Ý�½]U�W¹nr^a`]mØ^aQ£QV^ah=sel_U[OR`]p&U�Ù+j�^_U�`´S£Ô$\]^ajk\�^_Q�fg`]U
WVU¯OiQVfg`DÔ$\�nD^ÓS$\KORQ[uvU�U�`ÐQTf=Ô$^ap]U�lÓn�½]QVU�p�¼5ý[f�ÔÜU�¶RU�W�³vSt\eU�WVU;ORWVU-p]WVO¯Ô$uKORjk±�Q»^_` j�l_^_U�`´Sa`iQTU�WT¶RU�W
ORWVjk\]^ÓStU�j�St½eWVUR¼0Z5\e^_Q�Q¹nrQ¹StU�h \KORQÜÔ£U�OR±Fs�fg^_`´SÜfg`�^aSVQ£QTU�WT¶RU�W5u�U�j�OR½]QVUx^ad�QVU�WT¶RU�W5p]f�U�Q�`efRS£d�½]`ej�À
St^_fR`�s]WTfgsvU�WVlÓnàORl_l0St\eUFj�la^_U�`�SVQ
Ô$^al_l0u�UFfg½eS;fRd$QVU�WT¶�^_j�UR¼ ï l_^_U�`´StQ;j�OR`]`]fiSØQV\]ORWVU=^_`ed�fgWThFO¡St^_fR`
uvU�ScÔ£U�U�`ÌSt\eU�h+QVU�lÓ¶gU�Q
u�U�j�OR½]QVU=St\]U�nàORWVU+p]U�s�U�`epKOR`´SØfg`JQVU�WT¶gU�W�¼ ÈKfgW>St\e^_Q6±�^a`]pàfRd5`]U�ScÔ£fgWT±
hFORlÓd�½]`]j�St^_fR`�ÊAU�U�W¹ÀîStfiÀcÊAU�U�W[`]U�ScÔÜfgWV±�u�U�j�fgh+U�Q$^_`´¶�½]l_`eU�WtOiu]l_Ui¼

Á



bc`=j�l_^_U�`´Sa`iQTU�WT¶RU�W�h=f�p]U�lKj�fg`´StU�`´S£^aQ�lafrj�OiStU�p*^_`*St\]U$j�U�`´StU�W�¼�bc`FÊ�U�U�W�ÀcZ�fiÀ�Ê�U�U�W£QTn�Q¹StU�h j�fg`´StU�`´S
^_Q(lafrj�OiStU�p;Ô$\]U�WVU5^aSA^_QAj�WTU¯OiSVU�p+OR`]pM½]QTU�p�³´^a`;St\eU�j�fgh+h+fg`ØÊ ï XYQ0fRdKSt\]U£`]U�ScÔÜfgWV±�¼0Z5\]U�WVU5^aQ(`]f
j�U�`´SVU�W[OR`]p&SV\]U�WTU�d�fgWTU»St\]U�WVU>^_Q£`]fM`]U�U�pDSVfMs]½]QT\Dp]OiSkO;SVfMj�U�`´SVWtORl�QTU�WT¶RU�WTQ�¼�Çxl_QTf]³eu]OR`]peÔ$^apeSt\
½]QtORmRU
Oi`]p ï Ê�ö�½]QVORmgU
ORWVU>p]^aQTSVWV^_ue½eStU�pÐORlal�f�¶gU�W[SV\]U-`]U�ScÔÜfgWT±p6é¿�²�³Ks�¼ wi²98î¼rqcZ5\]U6ÄÍU�ScÔÜfgWT±D^aQ
St\]U ï fgh+s]½eSVU�WRs5^_QÆ¶RU�W¹nMStWV½eUt6Ó¿�²r³´s�¼��iÁ98î¼ÆÈ�fRWÆU�æeORh+s]l_U[qrÅ�Z5b¹º»\]fRh=U$p]^aQTStWT^_u]½rStU�pMj�fgh+s]½eSt^a`]m
s]WVfgmRWtORh�\KORQ6svU�WTd�fgWThFOR`ej�UMfRd£z �e³ wRÁ�ZAU�WtOgÈÆõ��>Ê0Qu`iQTU�j�fg`]p�Ô$\]^al_UM\KO¯¶�^_`emÐORlah=fRQTSv��h=^al_la^_fg`
½]QVU�WVQÍORl_l�ORWVfg½e`]pDSV\]U>Ô£fRWVl_p ^a` SVfRSkOil�OR`]p f�¶gU�W[SV\]fg½]QVOR`]pD½]QVU�WVQ[U�¶gU�WTn pKO¯nw6ùwiz�8°¼
ÊAU�U�W¹À�ZAfiÀcÊAU�U�W�QTn�QTSVU�h+Q�j¯OR`-u�U0p]^a¶�^_peU�p»Stf5ScÔÜf$p]^aßvU�WTU�`´S�ORWVjk\e^aStU�j�SV½]WVU�Q�³¡\�n�u]WT^_p6Ê�wRÊ(À�Ä[U�ScÔÜfgWV±�Q
OR`]pDs]½]WVU6Ê�wRÊ(À�Ä[U�ScÔÜfgWV±�Q�¼�ý[n�u]WT^_pD`]U�ScÔÜfgWT±�QÍ\KO¯¶gU6mgl_fRuKORl�p]OiSkO*^_`]peU�æ fRd�St\eU6`eU�ScÔÜfgWV±�j�fg`rÀ
SkOR^a`]^_`]m*^a`ed�fgWVh=OiSV^_fg` fRdÆSV\]U;`efrp]U�Q»OR`epÑWVU�QVfg½]WTj�U�Q»^_`DSt\]U
`]U�ScÔÜfgWV±�¼xÊ�½eWVU;`eU�ScÔÜfgWV±�Q>p]f=`]fRS
\KO¯¶gU&Oi`�nàj�U�`´StWVORl_^aä�U�pJsvfR^_`´StQ-^_`J^aS
OR`]pàSt\]U�WVU+^_Q6`]fÐmRl_fguKOil0^_`ed�fgWThFO¡St^_fR`ÑfRd�SV\]U=s�U�U�WVQ
`]fgW
WVU�QTfg½]WTj�U�Q�¼Mbc`Ús]½]WVU*Ê�wRÊ(ÀcÄÍU�ScÔÜfgWT±ÚOR`´nÑs�U�U�W-j�OR`ÚuvUMWTU�h+f�¶RU�pád�WVfRh�St\eUM`]U�ScÔÜfgWV±ÑÔ$^ÓSt\]fR½eS
\KO¯¶r^a`]mPOR`´nÚl_fgQTQ6fid�`]U�ScÔ£fgWT±ÚQVU�W¹¶�^_j�U�6ùwgw>8°¼ ü `�½rStU�lalÕO OR`]pJÈKWVU�U�`]U�SØORWTU=se½]WVU=ÊAU�U�W¹À�ZAf¡À�ÊAU�U�W
`]U�ScÔÜfgWV±�QÍOR`]pPÄxORseQTStU�W$^_Q5\´n�u]WV^apÐÊ�wRÊ(À�Ä[U�ScÔÜfgWV±�¼

Ê�½eWVUDÊ�wRÊ(À�ÄÍU�ScÔ£fRWV±�Q=j�OR`ãuvU�p]^Ó¶�^_p]U�pûOil_QVfáSVfÚScÔÜfàuKORQVU�pûfR`âSV\]U�^aWØStfgs�fglafgmRng¼JZ5\]U�QTUÐOiWVU
½]`]QTSVWV½]j�St½]WTU�pàOR`]páQ¹StWT½]j�SV½]WVU�pÚSVfgs�fgl_fgmR^_U�Q�¼»ö[`]QTSVWV½]j�St½]WTU�páStfgs�fglafgmg^_U�QxOiWVU;j�WVU�OiStU�pÚÔ$^ÓSt\]fR½eS
OR`´n*WV½]laU�Q�¼(ZAfgs�fglafgmRnØh=OR`KOimgU�h+U�`´S�^_Q�U�ORQTn*u�U�j�OR½]QVU[s�U�U�WTQÜh=O¯nMl_U�O¯¶gU[fgW�¸Tfg^_`MStf6`]U�ScÔ£fgWT±*OiS
OR`´nÐSt^ah=U
OR`]páSV\]U�WTUØ^_Q»`ef�WVU�Q¹StWT^_j�SV^_fg`eQxÔ$\]^_jk\á`eU�^_mR\�u�fgWTQ»QV\]fR½]l_páu�UMj�fg`´StORj�SVU�p�¼
ýÍf�ÔÜU�¶gU�W�³
¾K`]p]^a`]mFWTU�QVfR½]WVj�U�Q>^_QÍh=fRWVU6p]^aÙ+j�½elaSÍuvU�j¯OR½]QTUMsvU�U�WTQ»p]f&`]fiSx±�`]f�Ô3Ô$\]U�WTUØÝ�½]U�WT^_U�pÐWVU�QTfg½]WTj�U�Q
ORWVU>lafrj�OiStU�p�¼ ü `�½eSVU�lalÕOØ^_Q5½e`]QTSVWV½]j�St½]WTU�pÐse½]WVU6ÊAU�U�W�ÀcZ�fiÀ�Ê�U�U�W[QTn�Q¹StU�hD¼

bc`þQ¹StWV½ej�St½eWVU�pLStfgs�fglafgmg^_U�Q=SV\]U�WTUJOiWVUÚQTSVWV^_j�S WV½]laU�Q�\]f�Ô�St\]UáStfRsvfglafgmRnû^_Q�j�WVU¯O¡StU�p�¼ÛZ5\eU�QVU
WV½]laU�Q�p]U�SVU�WVh+^_`eUÍ\]f�ÔËSV\]Ux`eU�^_mR\�u�fgWTQ£ORWTUÍQTU�laU�j�SVU�p�Oi`]p=SV\]U�WTU�d�fgWTUxh+fgWVU$U�Ù+j�^_U�`´S£QVU¯OiWVjk\&h=O¯n
uvU$½]QTU�p�¼0ý[f�Ô£U�¶gU�W�³rSV\]U�QTU[SVfgsvfRl_fgmg^aU�Q0OiWVU5\KORWTp]U�W0SVf6±iU�U�sFQTStORu]laU[^a`*pen�`KORh+^_j�U�`�¶�^aWVfg`]h+U�`´SVQ�¼
q�StWT½]j�SV½]WVU�pDSVfgsvfRl_fgmg^aU�Q�^a`]j�la½]p]U>Ui¼ùm]¼Ó³�ÈKWVU�U¯ÄÍU�S¯³ ï \]fRWVp�³ ï ÇxÄ
³�Ê(OiQTStW¹ng³�ZAORsvU�QTSVWTnw6é¿ o 8°¼
ÊAU�U�W¹À�ZAfiÀcÊAU�U�W�`]U�ScÔ£fRWV±�Q5hFO¯n+u�Uxj�fR`]QTSVWV½]j�StU�p ½]QT^_`]m
Ô$\KOiStU�¶gU�W£Stfgs�fglafgmRn*QTSVWV½]j�St½]WTU»u�U�j¯Oi½]QVU
^aSÍ½]QV½KOil_lan&^_Qxu]ORQVU�pÑfg`ÑZ ï Ê(Àcj�fg`]`]U�j�SV^_fg`]Q�¼»Z5\�½]Q>Ê�U�U�W�ÀcZ�fiÀ�Ê�U�U�WxStfgs�fglafgmRn�l_O�n�QÍf�¶RU�W»se\�n�QT^ÓÀ
j¯ORl�Stfgs�fgl_fRmRn+OR`]p&la^_`]±�QÜuvU�ScÔ£U�U�`DsvU�U�WVQ�ORWVU»`efRS�WTU�lÕO¡StU�pF\]f�ÔþSV\]U»j�fRh=s]½rStU�WTQ5ORWTUxl_f�j¯O¡StU�pF^_`
s]\´nrQT^_j�ORl�`]U�ScÔÜfgWT±w6Ó¿ o ³Ks�¼ùz98î¼
b�SM\KORQMu�U�U�`ãseWVf�¶gU�`ãSV\KOiS ü `�½eStU�l_lÕOP`]U�ScÔÜfgWV±Jd�fgWVh+QØs�f�ÔÜU�W�Àcl_O�ÔÛ`]U�ScÔ£fRWV±x6ùwr¿y8°¼Jbc`âs�f�Ô£U�W¹À
lÕO¯ÔË`]U�ScÔ£fRWV±MSt\]U�WVUxORWVU$QVfRh=U[`]f�p]U�Q�Ô$\]^_jk\=\KO¯¶gU»h+fgWTU5`]U�^amg\�uvfgW�`]f�p]U�Q�St\]OR`FfRSV\]U�WTQ�¼ÆZ5\eU�QVU
`]frpeU�Q�d�fgWThÛSV\]U>j�fgWTU>fRd�St\]U>`eU�ScÔÜfgWV±�Oi`]p&St^aUxSt\]U>`eU�ScÔÜfgWV±FSVfgmgU�St\]U�W�St\�½]Q5h=OR±�^_`]m;SV\]U>`]U�STÀ
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Ô£fgWT±&p]^_ORh=U�StU�W5½]laSVWtO¡À�QVh=ORl_l�6ùµ>8î¼
C[(QP n �Rz����e}�� F 4Þ�
bc`�St\]^aQ;QTU�j�SV^_fg`àScÔ£fápe^aßvU�WVU�`´SØQVU�ORWVjk\âOil_mgfgWT^aSV\]h=Q-OiWVUFWTU�¶RU¯ORlaU�pâOR`]pJSt\]U�^_W6svU�WTd�fgWThFOR`ej�UF^aQ
OR`KORlÓnrä�U�p�¼3�»SV\]U�W�ORl_mgfRWV^aSV\]h+Q�ORWVUxORl_QTfØO¯¶iOR^_l_ORu]l_Ui³´UR¼Ym]¼Ó³eb�StU�WtOiSV^a¶RUxp]U�U�s�U�`]^a`]m]³]øÍ^_WVU�j�SVU�p�Ã�ÈÆqv³6 wgµ�8î³��[OR`]p]fRh3÷�ORl_±iU�WTQ�³�ýÍ^amg\]U�Q¹S�øxU�mRWVU�UÍqrU�ORWVjk\ÐÖ°ýÍø>q]×�6é¿y8°³�OR`]p*hFOi`�n;h=fRWVU{6é¿ o ³´s�¼Ó¿�Á98]u]½eS
St\]U�QVU
ORl_mgfRWV^aSV\]h+Q£ORWTU-`]fRS$QV½eu�¸TU�j�SxfRd�St\e^_Q5St\]U�QV^aQ�¼

bc`Ë¾Kmg½]WTUàwr¼a¿á^aQ&QV^ah=sel_UÐj�lÕORQTQV^Ó¾Kj¯OiSV^_fg`¢fRd-d�U�ÔHQVU�ORWVjk\þORl_mRfgWV^ÓSt\]h+Q�¼�ÃÜWVU¯OipeSt\å¾KWTQTS QVU�ORWVjk\
j¯OR`&u�Uxpe^a¶�^_p]U�p=SVf;`]fgWThFOilvÃ£È0qFOR`]p=p]^_WTU�j�StU�p Ã£È0qv¼�øxU�srSt\&¾KWTQTS�QTU¯ORWTjk\�hFO¯n+u�Uxp]^Ó¶r^ap]U�pFORQ
\]^_mg\eU�QTSÍp]U�mgWVU�U;QVU�ORWVjk\ÐUR¼Ym]¼a³�h+U�QVQVORmgU6Ô$^_l_l�uvU
WVfg½eSVU�pDStfFfR`]U
`eU�^_mR\�u�fgW[fg`]lÓn fgW$`]fg`]Ui¼[Z5\e^_Q
Ô�O¯n*St\]U[h+U�QVQVORmgU�Q£p]f
`]fRS$%Kf�frp+St\]U[`]U�ScÔÜfgWT±+QTf;U�ORQV^alanMu]½rS�^aS�h=O¯n*\KO¯¶gUÍp]^aÙ+j�½elaSt^aU�Q0Stf6¾K`]p
WVU�QTfg½]WTj�U�Qxfg`ÐU�p]mgU�QÍfRd�Ê�wRÊ(À�Ä[U�ScÔÜfgWV±�¼K�[OR`]p]fgh Ô£ORla±RU�WTQ»ORWTU;Ý�½]^ÓStU6U�Ý�½KORl�Stf=ýxø>qDu]½eSxSV\]U
p]U�j�^_QV^afg`&Ô$\]U�WVU-St\]U-h+U�QVQVORmgU>^aQ5WVfg½eSVU�p ^_Q5jk\efgQVU�`ÐWtOi`]p]fgh+lanR¼Æbc`Dýxø>q&St\]U>StORWVmgU�S$^_Q5jk\]fRQVU�`
uKORQVU�pÐfg`DSt\]U6`�½]hØu�U�WÍfRdÆ`]U�^_mg\�u�fgWVQ�¼ ü `�½rStU�lalÕOM^_QÍÃ�È0q´À�ORlamgfgWV^ÓSt\]h�Ô$\]^al_U6ÈKWVU�U�`]U�S»^_Q[øxU�seSt\
È(^_WTQTS[qrU�ORWVjk\�¼

È(^_mg½eWVU6wr¼Ó¿g·�ÈKU�ÔóQVU¯OiWVjk\PORl_mgfRWV^aSV\]h+Q��|}~|Q� � � © �¯�r�����
÷:\]U�` ü `�½eSVU�l_l_O»`]f�p]U[Ô£OR`´StQ�Stf-¾K`]p=QVfgh+U�SV\]^_`em-d�WTfghÉSV\]U$`]U�ScÔÜfgWV±*^ÓS�QVU�`ep]Q£Ý�½]U�WTn+h=U�QVQVORmgU
Stf*ORlal�SV\]U>`]U�^amg\�uvfRWVQ�^ÓS�\KORQ�¼0Z5\]fgQTU6`efrp]U�Q5jk\]U�jk±F^ad�St\eU�n&\]O�¶RU>St\]U>Ý�½]U�WV^_U�p�WVU�QVfg½]WTj�Ui¼ÜZ5\]U�n
QVU�`epØSt\]U�h+U�QTQtORmRU£d�½]WTSV\]U�W�Stf>Oil_l�St\]U�^_W�`]U�^amg\�uvfgWTQÆU�ærj�U�seS0SVfxSt\]UÜ`]f�p]U£Ô$\]f»QTU�`´S0St\eU�h=U�QVQVORmgU
Stf-St\]U�hP¼Æb�d�St\]U�n=\]O�¶RUÍSV\]UxWTU�QVfR½]WVj�UÍSt\eU�n+QVU�`]p�O-WVU�selan*uKORjk±MSVf�Ô£ORWTp]QÜSV\]UxÝ�½]U�WTn+fgWV^amg^_`]OiStfgW
u]½eSÍORl_QTfØd�fgWTÔ£ORWTpDSV\]U-QVU¯OiWVjk\Ðh+U�QTQtORmRU»d�½]WTSV\]U�W�¼
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ï fgh=h;½]`]^_j�OiSt^afg`*^_QÜh=U�QVQtOimgUxuKOiQVU�p�Z ï Êâu]WTf´ORp]j�ORQTSV^_`]m]¼ÆÅ�Oijk\�h=U�QVQtOimgUx\KOiQ£½]`]^aÝ�½]U»^_peU�`´St^éÀ
¾KU�W[Ö�öxöÍb�ø»×�¼´ÅÆ¶gU�WTnM\efgQTS0SV\KOiSÆSV\]^_QÆh+U�QTQtORmRU5sKORQVQTU�Q0St\eWVfg½]mR\+h+U�h+fgWT^_ä�U�Q(^ÓS¯¼�÷:\]U�`+h=U�QVQVORmgU
j�fgh+U�Q;SVfÑ`]f�p]U&^ÓS;jk\]U�jk±�Q=^Ód�St\]UFQtORh+U&h+U�QVQVORmgU&\]ORQMORlaWVU¯OipenàuvU�U�`ÿ\]U�WVUR¼Úb�d$St\eU&h=U�QVQVORmgU
^_Qxh+U�h+fgWT^_ä�U�pP^ÓS»^aQx`]fRSxWVU�StWtOi`]QVh+^aSTStU�p�¼xÇxlaQVf]³�Stf=s]WVU�¶gU�`´S-St\eUØ`]U�ScÔÜfgWT±Dd�WTfgh�%]frf�p]^_`em+d�fgW�À
U�¶gU�W ü `�½rStU�lalÕO6½]QVU�Q5Z5^_h+UÍZ�f*õ�^a¶gUØÖ�Z5Z$õ�×Ü`�½]hØu�U�W�¼0Z5Z$õà^aQ£p]U�j�WTU¯ORQTU�p U�¶RU�WTn�SV^_h+U»h=U�QVQVORmgU
WVU¯Oijk\]U�Q6`]U�ÔÞ`]frpeUM^_`áSt\]U*`]U�ScÔ£fRWV±ÚOR`]pÚÔ$\]U�`�^aS»WVU¯Oijk\]U�Q6ä�U�WVf St\]U*Ý�½]U�W¹nÚ^_Q>p]WTfgs]s�U�p�6Ó¿¯²e³
s�¼a¿¯y �>8°¼
ü `�½eSVU�l_l_OÌp]f�U�Q�`]fRSDQTj¯ORlaUáuvU�j¯OR½]QTUJfid
SV\]U=%Kf�frp]^a`]m]¼É÷:\eU�`LQV^_ä�UÚfRd
SV\]UÚ`]U�ScÔÜfgWT±åmgWVf�Ô$Q
St\]U»Ý�½]U�WV^aU�Q�Ô$^_lal�U�^aSV\]U�Wl%Kfrf�pFSV\]UxÔ$\]fglaU»`]U�ScÔ£fgWT±FfgW£Ý�½eU�WV^aU�Q5j�OR`�WVU�ORjk\�fg`]lÓnFQTfgh=UxsKORWTSVQ�fRd
St\]U6`]U�ScÔÜfgWT±Du�U�j�OR½]QTU;h+U�QVQVORmgU�Q»ORWTU
p]WTfgs]s�U�pDÔ$\]U�`ÑZ5Z$õÌWTU¯ORjk\eU�Q»ä�U�WVfh6Ó¿ o ³�s�¼ùÁ98î¼$ÃÜU�j¯Oi½]QVU
ü `�½eSVU�l_l_O+½eQVU�Q-ÃÜWVU¯OipeSt\ÚÈ(^aWVQ¹S>qrU�ORWVjk\á^ÓSxpefrU�Q»`]fRSxuvU�`]U�¾]SxSt\]UØs�fgQTQV^_uel_U
ORpe¶iOR`´SkORmRU�Q»fRd0SV\]U
`]U�ScÔÜfgWV±
Stfgs�fgl_fRmRng³iUR¼Ym]¼(s�f�Ô£U�W¹Àcl_O¯Ô¢Q¹StWV½ej�St½eWVUR¼0qrU¯ORWTjk\+Ô$^al_l�j�fg`´SV^_`�½]U�`]f�p]U5u´nØ`efrp]U�Ô$^ÓSt\]fR½eS
St\]^a`]±�^_`]mxÔÜfg½]lapM^aS(uvU5u�U�STStU�WAStf»¾K`]p*j�U�`´StWVORl]`]f�p]U�QÆÔ$\eU�WVU5h+fgWTU�WVU�QVfg½]WTj�U�QÜOiWVU�lafrj�OiStU�p�³gUR¼Ym]¼Ó³
ORQ$^_` ýÍ^amg\]U�QTSÍøxU�mRWVU�U
qrU�ORWVjk\ÌÖ°ýÍø>q]×�¼��|}~|}� � ����r���´�
È�WTU�U�ÄÍU�S�^_Q�Oil_QVfØO;p]U�j�U�`´StWVORl_^aä�U�p ÊAU�U�W¹À�ZAfiÀcÊAU�U�W$QTn�QTSVU�h u]½eS5p]^Óß�U�WVQ£d�WTfgh ü `�½eSVU�lalÕO6SV\KOiS�SV\]U
`]U�ScÔÜfgWV±+^_Q�QTSVWV½]j�St½]WTU�p�¼�ÅÆ¶gU�WTn=p]f�j�½]h+U�`´S�^a`+SV\]Ux`eU�ScÔÜfgWV±+\KORQÜ½]`]^_Ý�½]UÍ\KORQT\&±RU�n=¶iORla½]UR¼0ÅÆ¶´À
U�WTnF`]f�p]U>QTSVfgWVU�Q5pKOiSkOr³ej�fRWVWVU�QVs�fg`]p]^a`]m*\KORQT\ ¶iORla½]U»Oi`]p \]fgQTS[Oip]p]WVU�QVQ5d�WVfRhÛÔ$\]U�WVU»SV\]^_Q5pKO¡SkO
Ô�ORQ£WVU�j�U�^Ó¶gU�p�¼�Z5\eU�QVU»¶iORla½]U�Q£ORWVUÍQTSVfgWVU�p�^_`&O
l_^_Q¹SÜÔ$\eU�WVUxWVU�j�U�`´StlÓnFWTU�Ý�½]U�QTStU�p p]frj�½]h+U�`´StQ5OiWVU
l_f�j¯OiSVU�p*¾KWVQ¹S¯¼0Z5\]^aQÜla^_QTS�fid�`]f�p]U�Q�³r±iU�n�Q5OR`]p=pKOiStO
^_Q�uKOiQV^_j�ORl_lÓnØU�Ý�½]ORl�SVf ü `�½eStU�l_lÕOrXùQ�`]U�^_mg\�u�fgW
l_^_Q¹SMOR`epãSV\�½eQ*SV\]U�QTU l_^_Q¹StQ;d�fRWVh SV\]UDÈKWVU�U�`]U�S*`eU�ScÔÜfgWV±�¼�g>U�n�QMSt\KOiS+OiWVU ORQTQVf�j�^ÕO¡StU�pÿSVfÚSV\]U
pKOiSkOD^aSVQVU�lÓd�OiWVU+hFORpeU=QTfPSt\]OiS
SV\]U�nàj�OR`Ìu�U=j�fgh=s]ORWVU�p�¼�b�d5±RU�n�QMORWVU+j�lafgQVU+U¯Oijk\ÌfRSt\eU�W
SV\]U
pKOiSkO ^_Q6h+fgWVU*l_^a±RU�lanÑSVfPu�U=d�fg½e`]pJd�WTfgh St\]OiS;pe^_WVU�j�SV^_fg`�6Ó¿¯²r³(s�¼a¿�wRµ>8î¼&Ã£U�j�OR½]QVUF^_` ü `�½eSVU�l_l_O
St\]U*Stfgs�fglafgmRná^aQ
OiprÀc\]f�j*UR¼Ym]¼Ó³(s�U�U�WTQ;h=O¯nF¸Tfg^_`JOR`´n�Ô$\]U�WTU&^_`ÚSt\]U+`]U�ScÔ£fgWT±JfRW6laU¯O¯¶gUFOiS
OR`´n
St^_h+U ü `�½eStU�l_lÕOÍ^_Q0h+U�QVQVORmgU$uKORQTU�p+`]U�ScÔÜfgWT±�¼0Z5\eU[SVfgsvfRl_fgmRn6fRd�ÈKWVU�U�`]U�SÜ^aQ0uKORQTU�p+fg`*pKOiSkO>la^_QTSVQ
hFOR`]ORmgU�p u´n�s�U�U�WVQ�³�OR`epDQTf=^ÓS5^_Q$Q¹StfgWVORmgU>uKORQTU�pD`]U�ScÔÜfgWT±�¼

÷:\]U�`P`]frpeU
Q¹SkORW¹StQ$StfFQTU¯ORWTjk\Ðd�fgW$p]f�j�½]h+U�`´SÍ^aS$d�fgW¹Ô�ORWTp]Q$St\]U6Ý�½]U�W¹nDSVf=`efrp]U-St\]OiSx^aQ5d�fg½]`]p
fg`áSt\]U*l_^aQTS»OR`]pà^_Q»h+fgWVUMla^_±iU�lanDStf \KO¯¶RU*SV\]U*QVU�ORWVjk\]U�p�p]f�j�½eh=U�`�S�¼+qrU¯OiWVjk\àj�fg`´St^a`�½]U�Q-½]`´St^al
h=U�QVQtOimgU�QÍORWVU6p]WTfgs]s�U�pÑfgW$WTU�Ý�½]U�Q¹StU�páp]frj�½]h+U�`´Sx^aQ5d�fg½]`]p�¼�÷:\eU�`Ñp]f�j�½eh=U�`�SÍ^_Q5d�fg½e`]pÐ^ÓSÍ^aQ
WVU�sel_^_U�pPu]ORjk±�St\]WTfg½]mg\ÐSV\]U6QtORh+U
`efrp]U�QÍSV\KOiSÍs]WVU�¶r^afg½]QTlan�d�fgW¹Ô�ORWTp]U�pÐ^aS¯¼$ÅÆ¶RU�WTnP`]f�p]U6^_`PSV\]U
jk\KOR^_`ÐQTStfRWVU�QÍSt\]U
p]frj�½]h+U�`´S¯³�St\]UØ±iU�nÑOR`]pÐSV\]UØ\]fgQ¹SxÔ$\]U�WVUØ^ÓS»j�ORh=U-d�WVfRh@SVfFSt\eUØpKOiStOFl_^aQTS¯¼
Z5\]^_Q>Oil_l_f�Ô$Q[ScÔ£f u�U�`]U�¾]StQxÀ$pefrj�½]h=U�`´StQ-ORWTUØh=f�¶�^_`emFStf�Ô£ORWVpÑSV\]UMQVU�ORWVjk\]U�WVQ6OR`]pÑSV\�½]Q»St\]U�n
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ORWVU
h=fgWTU
U�ORQV^alan WTU¯ORjk\]U�pÚOR`]pÑh+fgWTU
j�fgh=h+fg`]lÓn�WVU�Ý�½]U�Q¹StU�pÚpKO¡SkO=^aQxhØ½elaSt^as]l_^aU�p ORlal�f�¶RU�WxSV\]U
`]U�ScÔÜfgWV±�¼

ø»OiSkOPQTStfRWVUFSV\KOiSMs�U�U�WØhFOi^_`´SkOR^a`]Q6^_Q;j�fg`´St^a`�½efg½]QVlÓn�jk\]OR`]mg^a`]m]¼ÑZ5\]UFpKOiSkOÐSV\KOiS;^_Q;laU¯ORQ¹SØWTU�À
Ý�½eU�QTSVU�p�^aQ£U�¶RU�`´St½]ORl_lÓn=WTU�h+f�¶gU�p&d�WTfgh�s�U�U�WTQ�pKOiStO
la^_QTS�¼0ýÍf�ÔÜU�¶RU�W5±RU�n&Oi`]pFSt\eUx\]fgQ¹S5ORWTUx±iU�seS
uvU�j¯OR½]QTU>svfRQVQV^au]l_U[d�½eSt½eWVU»WTU�Ý�½]U�Q¹StQ$j�fR½]l_p&`ef�ÔLu�U»p]U�l_^a¶RU�WTU�p&StfM`efrp]UÍÔ$\]^_jk\�h+fgQTS£l_^a±RU�lÓnMÔ$^_lal
\KO¯¶gU$^aS�6é¿�²e³´s�¼a¿�w9�98î¼(Ã£^_mRmgU�WÆpefrj�½]h=U�`´StQ�WVU�hFOR^a`Øh+fgWVU5u�fRSVSVfgh3fRdvSV\]U5pKOiStO>l_^_Q¹StQ0Oi`]p*QVf>St\]U�n
ORWVUØWTU�h+f�¶gU�pÚh+fgWVU
U¯ORQT^_lÓnPSV\KOR`áQVh=ORlal�pefrj�½]h=U�`´StQ�¼6Z5\]^aQ»mg½]^ap]U�Q»SV\]UØ½]QTU�WVQ>SVf&QVsKOiWVUMQVs]ORj�U
ORQ6ÔÜU�lal�ORQ
j�fgh+s]WVU�QVQ-St\]U+p]f�j�½]h+U�`´StQ
uvU�d�fgWVU*^a`]QVU�WTSt^a`]m St\]U�h SVfDSV\]U+`]U�ScÔÜfgWV±�6é¿�²e³�s�¼Ó¿�wRÁ98°¼
Z5\]U»`]U�ScÔ£fgWT±F^aQ�ORlal�SV\]UxSV^_h+UÍjk\KOi`]mg^_`emØORQ£SV\]U»pKO¡SkO
h+f�¶gU�Q$OR`]p&`]U�ÔLWVU�d�U�WVU�`]j�U�Q$SVf;St\eUx`]U�Ô
`]frpeU�Q»^aQxU�Q¹SkORuel_^_QT\]U�pÚOi`]pÑ½]`�½]QTU�pàpKOiSkO=^_QxWTU�h+f�¶gU�pád�WTfgh8St\]UØ`eU�ScÔÜfgWV±�¼-Z5\]^_Qxp]^aßvU�WTQÍd�WVfRh
ü `�½eSVU�l_l_O;`]U�ScÔ£fgWT±&Ô$\]U�WTU-l_f�j¯OiSV^_fg`&fidAp]OiSkOMp]f�U�Q5`]fiS[Oiß�U�j�S5SV\]U-`]U�ScÔÜfgWV±FQTStWT½]j�SV½]WVUi¼£Ä[frpeU�Q
Ô$^aSt\Fh=fgWTUxpKO¡SkO
Ô$^al_l�U�¶RU�`´St½KOil_lan=mgU�S5h=fRWVUxla^_`]±�QÜ^_`�ÈKWVU�U�`]U�S$OR`]p&SV\�½]Q£d�fgWThÛSV\]U»j�fRWVU»fRd�SV\]U
`]U�ScÔÜfgWV±�¼�Z5\]^aQ£^_QÜuvU�j¯OR½eQVU»h+fgWVUÍWVU�Ý�½eU�QTSVQ$ORWVUÍp]fg`]UÍStf;SV\]fgQVUÍ`]f�p]U�Q£Ô$\e^_jk\�\KO¯¶gUxh=fgWTUxpKO¡SkO
OR`]p h=fRWVU>l_^a`]±�Q�¼��|}~|} Î»�������¡���K���g�

È�WTU�U�`]U�S£`]U�ScÔÜfgWV±+QV^ahØ½]l_OiSt^afg`MÔ$\]U�WTU>ORh+fg½]`´S£fid�`]f�p]U�Q£OR`]p&la^_`]±�Q�WVU�h=OR^a`=QVORh=UxORl_l]SV\]UxSV^_h+U
^_QÆOiu]l_U�Stf»QT\]fgWTSVU�`ØSV\]U�sKOiSV\Øl_U�`]mRSV\�³gUR¼Ym]¼Ó³gQV\efgWTSVU�QTSÆWVfg½eSVU�u�U�ScÔÜU�U�`+OR`´n
`]f�p]U�^_`
St\]UÜ`]U�ScÔÜfgWV±�³
ORQ»h+fgWVU
pKOiSkO=WVU�Ý�½]U�QTSVQ
Oi`]pÑStWVOR`]QTd�U�WVQ-ORWTUØs]WTfrj�U�QVQTU�p�6é¿�²e³�s�¼ wgwiz98î¼-ÈKWVU�U�`]U�S¯XYQ>l_f�j¯ORl�WTfg½eSt^a`]m
j¯OR`]`efRSØjk\]f�fgQTU&mgl_fRuKORl_lÓnÑfgsrSt^_h=ORl0sKO¡St\ÌOil_l0St\]U=St^_h+U*u]½eS;^aS
hFOR`]ORmgU�Q6StfPmgU�S;j�l_fRQVUR¼ÐÅÆ¶gU�`
Ô$\]U�`=`]U�ScÔÜfgWV±MmRWVf�Ô$Q£ÈKWTU�U�`eU�S�^_Q�ORu]laU�Stf6±RU�U�sFs]OiSt\+l_U�`]mRSt\+QV\efgWTS�¼ÆZ5\]^_Q�^aQ�s�fgQTQV^_uel_U5u�U�j¯Oi½]QVU
`]U�ÔÉ`]frpeU�Q»St\]OiS£¸Tfg^_`PSt\]U*`]U�ScÔ£fgWT±ÐStU�`]pÚStf ORp]pÚla^_`]±�Q»Stf�`efrp]U�Q>St\KOiS»\KO¯¶gU*h=fRWVUMl_^a`]±�Q>ORléÀ
WVU¯Oipeng¼FÄÍf�p]U�Q-Ô$\]^_jk\J\KO¯¶gU+h=fRWVU*l_^a`]±�Q6QTU�U+h=fRWVU*WVU�Ý�½eU�QTSVQØOR`epJSt\�½]Q-Ô$^_lalÆmgU�S
h+fgWTU+la^_`]±�Q�¼
bc` ü `�½eSVU�lalÕO
`eU�ScÔÜfgWV±+St\]UÍQVU¯OiWVjk\ l_f�j¯OiSVU�Q�QV\]fRWTStU�QTS5s]OiSt\]QÜStfØWTU�QV½elaStQ�OR`]pFSV\]U�WTU�d�fgWTU»^_Q�Ý�½]^_jk±�¼
b�S;Oil_QVf ½]QTU�Q6hFOi`�nÑ`]frpeU�Q-d�fgW>QVU�ORWVjk\ÿOi`]pàSV\]U�WTU�d�fgWTU*j�fg`]QT½]h+U�Q6uKOR`]peÔ$^apeSt\àl_^a±RU*U�ærs]l_OR^_`eU�p
U¯ORWTl_^_U�W�¼0È�OR½elaS£SVfgl_U�WtOR`ej�U>fRdAÈKWVU�U�`]U�SÍ^aQ5QV^amg`]^a¾]j¯OR`´StlÓn+uvU�SVStU�W5Ô$\]U�`D`]U�ScÔÜfgWT±�^_Q�½]`ep]U�W5d�OR^al_½]WTU
UR¼Ym]¼a³�`efrp]U�Q6ORWVUMWVOR`]p]fgh+lanDWTU�h+f�¶RU�p�¼MZAORWTmgU�SVU�pJOiSVStORjk±PÔ$\]^ajk\JWTU�h+f�¶gU�Q-l_ORWVmgU�QTS>`efrp]U�Q»Ô$^_lal
l_f�Ô£U�W6SV\]UFs�U�W¹d�fgWVh=OR`]j�U*hØ½]jk\�d�ORQ¹StU�W�¼�bc`ÌWVOR`]p]fgh+lanÑmgU�`]U�WtOiSVU�p ü `�½eStU�l_l_O `eU�ScÔÜfgWV±ÚSt\]^aQ
^aQ
¸T½]QTS*fgsesvfgQT^aSVU&uvU�j¯OR½eQVUDORl_l�St\eU�`]frpeU�Q*\KO¯¶gU Ý�½]^aSVU&U�Ý�½KOil5`�½ehØuvU�WMfRd[l_^a`]±�Qu`i`]U�^_mg\�u�fgWVQ�6Ó¿¯²e³
s�¼ w�¿�²¡À¹w¡z]¿y8°¼;bc`àQV½]jk\à`]U�ScÔÜfgWT±ÑSkORWTmgU�SVU�pJOiSVStORjk±áOR`]pÚWVOR`]p]fghHd�OR^_la½]WVU;QVj�U�`KORWT^_fgQ-\KO¯¶gU*Ý�½]^ÓStU
QV^_h+^_l_ORW$uvU�\KO¯¶�^_fgWÍWVU�QT½]laSV^_`]mFuvfRSV\á^_`ÚOFj�WV^ÓSt^_j�ORl�svfg^a`´SxÔ$\]U�WVUM`]U�ScÔ£fgWT±Ñp]^Ó¶r^ap]U�Qx^_`´Stf&pe^_Q�¸TfR^_`´S
j�l_½eQTStU�WVQv6 z�8î¼
Ã£fRSt\ÿpeU�j�U�`´StWtOil_^_ä�U�pâQTn�Q¹StU�h+Q*\KO¯¶gUDORpe¶iOR`´StORmgU�Q�¼ ü `�½eStU�l_lÕOP^_QØQT^_h+s]l_UFOR`]pâU¯ORQ¹n�SVfà^ah=sel_U�À
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h=U�`�S�³x^ÓS�\KORQ s�f�ÔÜU�W¹d�½]l>QVU�ORWVjk\:Ô$\]^ajk\þlafrj�OiStU�Q ORl_l[St\]UÚÝ�½]U�WT^_U�pLWTU�QTfg½]WVj�U�QD^ad6St^ah=UBÀ�Stf¡Àcl_^Ó¶gU
¶ROil_½]UM^aQ>QVU�S6\]^amg\ÚU�`]fR½]mg\�¼+Ã�ORjk±�QT^_p]U+^_Q»SV\KOiS>St\eU�QVU=ORlamgfgWV^ÓSt\]h+QÍÔ$^al_l�%Kfrf�páSt\]UMÔ$\]fRl_UM`]U�STÀ
Ô£fgWT±Pd�½]lalAfidÜh+U�QTQtORmRU�Q6OR`]páU�¶gU�`´SV½KORl_lÓnÑs]WTU�¶RU�`´StQ>St\eUM`]U�ScÔÜfgWV±Pd�WVfgh@d�½]`]j�St^_fR`]^_`]me¼
ÈKWTU�U�`eU�S
\KORQ6h=fgWTUMj�fgh+s]la^_j¯O¡StU�p�³�prnr`]ORh=^ajMQTSVWV½]j�St½]WTU=Ô$\]^ajk\ÌORlal_f�Ô$Q»St\]U+QVU�ORWVjk\ÌORl_mgfRWV^aSV\]h@StfDQVj¯Oil_U
¶gU�W¹náÔ£U�l_l°¼*ýÍf�Ô£U�¶gU�W�³(½eQVU�WTQ;fRd£ÈKWVU�U�`]U�S;OiWVUMd�fgWVj�U�pÚStf QTSVfgWVU+OR`efg`´nrh+fg½]Q-pKO¡SkO�Ô$\]^_jk\àp]f�U�Q
`]fRS$ORj�St½KOil_lan+u�U�lafg`]mØStfØSV\]U�hD³eu�U�j�OR½]QTU6^ÓS�^aQ�QTSVfgWVU�pPOiQ5WVU�Ý�½]U�QTSVQ[mRfMu�nR¼�Çxl_QTf]³r¾]l_U�Q�SV\KOiS$OiWVU
`]fRS$WVU�Ý�½]U�Q¹StU�pÑORWVU>U�¶gU�`´SV½KORl_lÓn�WVU�h=f�¶RU�pPd�WTfgh SV\]U6ÈKWVU�U�`]U�S�6é¿�²e³]s�¼ o �V�>8î¼
õ�O¡StU�W ^a`:SV\]^_Q&SV\]U�QT^_QD`]U�Ô QVU¯OiWVjk\èOil_mgfgWT^aSV\]hP³[Ä[U�½]WTf�qrU¯OiWVjk\�³>^aQ�^_`´StWTfrp]½ej�U�p�¼ Z5\]^aQDORl_mgf¡À
WV^aSV\]h ½]QVU�Q=j�fgh=se½eSkOiSV^_fg`]ORlÜ^a`´StU�lal_^amgU�`]j�UFStfÚQTfgla¶RU�h=U�QVQtOimgU WVfg½eSV^_`]máseWVfgu]laU�hD¼�b�S*^aQMh=fgWTU
l_^_±iU ü `�½eSVU�lalÕO&St\KOi`�ÈKWVU�U�`]U�S;u�U�j�OR½]QTU=St\eU�WVU+^_Q-`]fD\KORQT\J¶iORla½]U�Q>d�fgW-pKOiStOe³�`]U�ScÔÜfgWV±Ú^aQ6h+U�Q�À
QtORmgU
uKORQTU�pÚOR`]pÐ^aSÍ^_Qx½e`]QTSVWV½]j�St½]WTU�pÑÔ$\]^al_U;peU�j�U�`´StWtOil_^_ä�U�p�¼xýÍf�ÔÜU�¶gU�W�³�SV\]^_QxORl_mgfRWV^aSV\]h QTfgla¶RU�Q
h=U�QVQtOimgUØWVfR½eSt^a`]mFs]WTfgu]laU�h@h=fRWVU;^a`´StU�lal_^amgU�`´StlÓnFSV\KOR` ü `�½rStU�lalÕOe¼Íb�S»jk\]f�fgQTU�Q�³�u]ORQVU�páfg`Ñl_f�j¯Oil
±�`ef�Ô$laU�p]mRUØStfFÔ$\]^ajk\Ú`]U�^amg\�uvfgWTQx^ÓSxÔ$^_lalAWTfg½eSVU;St\]U;h=U�QVQtOimgUR¼
qrf]³�ÄÍU�½eWVf�qrU�ORWVjk\áStOR±RU�Q>mgfrf�p
QV^_peU�Q$fRdAÃ�È0q OR`]pDø»È0q�³K^aS5^aQ5½]`]QTSVWV½]j�St½]WTU�p�³�^ÓS5j¯OR`DQVseWVU¯OipPla^_±RU»Ã�È0q&u]½eS[^aS�j¯OR`PORl_QTfMWVfg½rStU
h=U�QVQtOimgU�Q
l_^_±iU+ø»È0qv¼�b�S;lafrj�OiStU�Q
WTU�QTfg½]WVj�U�Q
½]QV^a`]mPd�U�Ô£U�WØsKORjk±iU�StQØOR`]pJSV\�½]Q;QTsKORWVU�QØ`]U�ScÔ£fgWT±
uKOR`]peÔ$^apeSt\ QT^_mg`]^Ó¾Kj¯Oi`�SVlanR¼
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� ! "$�&%(,6�â!#"�4�YÞ'-%NZFò
bc`&St\]^aQ£jk\KORsrStU�W5\e^_QTSVfgWTn+fRd�ÇÍWTSV^a¾Kj�^ÕORl�ÄÍU�½]WtOil�ÄÍU�ScÔ£fRWV±�Q
Ö�Ç»ÄÍÄ»×Ü^aQ£p]U�QVj�WV^_u�U�p�¼0ÇxWVjk\e^aStU�j�SV½]WVU
fRd£fR`]UMfRd�St\]U*h+fgQTS-j�fgh=h+fg`á`]U�½]WtOil0`]U�ScÔÜfgWV±�³AÈKU�U�pÚd�fgW¹Ô�ORWTpÚ`]U�½]WVORl0`]U�ScÔ£fgWT±ãÖ°ÈÆÈ(ÄxÄ»×x^aQ
QV\]f�Ô$`�³�OR`]p�SVWtOR^a`]^_`]mMh+U�SV\]f�p]Q$ORWVU6OR`]ORlan�ä�U�p�¼

PK()' \ �e}¹���7]þ}����r�0�e�LJ�|BS��R|Ü���]�[S_+B,��r}���|
Z5\]U*Ã£WtOi^_`Ñ^aQ»j�fgh+s]laU�æPj�fgh+s]½eSVU�W>j�ORsKORu]laU
SVf�svU�WTd�fgWThHStORQV±PQV½]jk\JORQ»sKO¡SVStU�WV`ÚWVU�j�fgmR`]^aSV^_fg`�³
svU�WVj�U�seSt^afg`ÑOi`]pÑh+fRStfgW$j�fg`´StWVfRl�Ô$\]U�WVU�ORQ>OR`ÑÇÍWTSV^a¾Kj�^ÕORl�Ä[U�½]WVORl(Ä[U�ScÔÜfgWV±D^_Q[j�WT½]p]UØh+f�p]U�l�fRd
u]WtOR^a`�¼ËÇÍ`ËÇxW¹St^a¾]j�^ÕOil5ÄÍU�½]WVfg`�Ö�Ç»Äx×*^aQFOàh=f�p]U�l5fRd>u]^afgl_fgmR^_j¯Oil£`]U�½]WVfg`�Ö°Ã�Äx×MÔ$\]^ajk\Ë^_Q+O
j�fgh+s]l_^aj¯OiSVU�pJQTn�QTSVU�hD¼ÚÃ�Ä \KORQ
h;n�WV^_ORpÌfRd$sKOiWTStQ�³0QV½]u�ÀcQTn�Q¹StU�h+Q*OR`]pÿj�fg`´StWTfglÜh+U�jk\]OR`]^_QTh=Q�¼
Z5\]U�WTU ORWVU&\�½]`ep]WVU�p]Q*fRd[p]^aßvU�WTU�`´S*Ã�Ä[Q�¼àZAfgmRU�St\eU�W;SV\]U�QTUD`eU�½]WTfg`]Q*OR`]pÌSV\]U�^aWØj�fR`]`]U�j�St^afg`]Q
d�fgWVh seWVf�j�U�QTQ6Ô$\e^_jk\à^_Q-`]fRS6u]^a`KORWTnR³�`]fRS6QTStORu]l_U+OR`epJ`]fiS
Q¹n�`]jk\]WVfR`]fg½]Q�¼&Çx`àÇ»ÄÍÄ SVWV^_U�Q»Stf
WVU�sel_^_j�OiStUxh=fgQ¹S$uKORQT^_j-QTn�QTSVU�h+QÍfidASV\]U-u]WtOR^a`w6��>8î¼
NPfrpeU�WV`ûSt\]U�fgWV^aU�QFfid-`]U�½]WVORl[s]WVf�j�U�QVQV^a`]mÿOR`epËp]U�¶RU�lafgs]h+U�`´S�fRd-p]^amg^aStORl�j�fgh=se½eStU�WFf�j�j�½eWVU�p
OiS»St\eUØQtORh+U;SV^_h+UR³�pe½]WV^a`]mFSt\eUMlÕOiSVUF¿�²RzgyRQ�¼6øxU�¶gU�lafgs]h+U�`´S-fRdÜORW¹St^a¾]j�^ÕOil�`eU�½]WVORl(`]U�ScÔ£fRWV±�Q
^aQ
^_`]QTs]^_WTU�pMu´nM½]`]peU�WVQ¹SkOR`ep]^_`]m-fRd�OR`]^ahFOilru]WVOR^_`�¼(Ç�S�lÕO¡StU»¿�²V�RyRQ(¾KWTQTSÜORW¹St^a¾]j�^ÕOilr`]U�½]WtOil]`]U�ScÔÜfgWT±�Q
ORs]s�U¯ORWTU�p�¼�ÈKWVOR`]±��$fgQVU�`�u]lÕOiSTS;peU�¶gU�l_fgs�U�pw�����<�u�����c�<�>�K³�d�OiSt\eU�W6fRd£SV\]U=j�fgh+s]l_UBæÚ`]U�½eWtORl�`]U�STÀ
Ô£fgWT±�Q6½eQVU�pà`]f�Ô£ORpKO¯n�Q�¼������<�u�����c�<�>�Ì\KOipà^a`]s]½eS-l_O¯ngU�W-Oi`]pÚfg½eStse½eS-lÕO¯ngU�W-OR`]pàORQ-OR`áfRl_p]U�QTS
`]U�½]WVORl5`]U�ScÔ£fgWT±ÿ^aS*^aQ+Q¹St^al_l£^a`â½]QVUi¼¢Ã£U�WV`KOiWVpâ÷:^_p]WTf�Ô p]U�¶RU�lafgsvU�p�� � ���������DOi`]p�� � � ����������¼¡w� � ���������>Ô£ORQ5¾KWTQTS[`]U�½eWtORl�`]U�ScÔ£fRWV±&Ô$\]^ajk\PÔ£ORQ$½]QVU�pPStf*QTfgla¶RU6WTU¯ORlvÔ£fgWTl_pDs]WVfRu]l_U�h¢6£�98î¼
bc`å¿�²gÁg²áND^_`]QT±�nÌOR`]pâÊAORsvU�WTSMse½]u]l_^aQV\]U�pÿuvf�fg±àj¯ORlal_U�p������<�u�����c�<�>�&¤G6é¿�µb8ÜÔ$\]U�WTU�St\]U�n�j�fg`rÀ
j�l_½ep]U�pâSt\KO¡S?�����u�u�����Q�<�>�K³�p]U�¶RU�l_fRsvU�p¢u´n¥�$fgQVU�`�uelÕOiSTS¯³�j�fg½]lapâ`]fRS+QVfglÓ¶gU�U�¶gU�`¢QV^_h+s]laU&s]WVfRurÀ
l_U�h+Q�¼�Z5\]U�^_W$j�fR`]j�la½]QV^afg`DÔ£ORQ$St\KO¡S[qcp]U�QTs]^aSVU>St\]U-d�ORj�S$SV\KOiS[svU�WVj�U�seSVWVfg`]Q$ÔÜU�WVU
^_`´StU�WVU�QTSt^a`]mMStf
QTSt½epeng³]½elaSt^ahFO¡StU�lÓnMs�U�WVj�U�seSVWVfg`eQÍOi`]p&St\]U�^_W�s�fgQTQV^_uel_UxUBæ�StU�`eQV^_fR`]Q�Ô£U�WVU6OO¦ùQTSVU�WV^al_UiXep]^aWVU�j�St^afg`&fRd
WVU�QTU¯ORWTjk\/sv6ùwV�>8°¼ÆZ5\]^aQ0j¯OR½]QTU�p=hFO�¸TfRWÆQVU�STÀcu]ORjk±;Stf-ÇxÄxÄåp]U�¶RU�lafgs]h+U�`´S¯¼Æbc`D¿�²V�RyRQÆSt\]U$WTU�QVU�ORWVjk\
fRd�ÄÍÄÍQ�QTSkOiWTStU�p&ORmgOR^_`+OR`]p=^_Q0Stf�pKO¯n*fg`]U[fRdvSt\]U[lÕORWTmgU�Q¹S�WVU�QTU¯ORWTjk\�ORWTU¯ORQ�^_`+j�fgh+s]½eSVU�W�QVj�^_U�`]j�U6ù²e³es�¼a¿�w>8î¼
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�|Q��|Q� ¨ �����§Æ�´���K�$�P� © ��v�
Çx`DÇ»Ä ^_Q$O*`]fg`]la^_`]U�ORW5hFOis]s]^_`emd¨N©�ªËd�WTfghL«^¬ÍSVf�ÉÔ$\eU�WVU;Þ^_Q5¶iORl_½eU>p]U�s�U�`]pe^_`]m=fg`DSV\]U
ORj�SV^a¶iOiSt^afg`Fd�½]`ej�St^afg` ½]QVU�p�¼�bÜ^aQ$SV\]U-`�½]hØu�U�W5fRdA^_`]se½eS[QV^_mR`KORl_QÜStfMSt\]U-ÇxÄ
¼¨N©&ªf®k« ¬�¯ 
Å�Oijk\á^_`]s]½rSxQT^_mg`KOil5°�±Æ^_Q[h=f�p]^a¾]U�pÐu´nDÔ£U�^_mg\´S_²�±(Stf=QTSVWVU�`emRSt\áfgWÍp]U�sel_U�SVU
SV\]U;^a`]s]½eSxQV^_mR`KORlî¼
Z5\]U-Ç»Ä�QV½]h+Q[ORl_lv^_`]j�fgh+^_`]mMh+frpe^a¾KU�p�QV^_mR`KORl_Q�¼

³~´yµ)¶¸· ¬¹ ±»º�¼ °�±�²�±
Z5\]U*Ç»ÄÞSt\KO¡S-j�fgh+s]½eSVU�Q>Ô£U�^_mg\´SVU�pàQV½]h ^aQ>WVU�d�U�WVWTU�pÚStf=¤�½��¸� ���c�D�>�¾½������*Ö°qeö»×MÖ�QVU�U*¾Kmg½eWVU
o ¼a¿�×�¼ÆÇÍlaStU�WV`KO¡St^a¶RU�lÓn;���<�y��½����3½������ÍÖ°Ê�ö»×�j¯OR`&u�Ux½eQVU�p�¼ÜÊ0WTfrp]½ej�S�½e`]^aSVQÜs]WTf�¶r^ap]Ux\e^_mg\]U�W¹À�fgWVp]U�W
j�fghØue^_`KOiSV^_fg`eQ[fid0^_`]se½eStQxOR`]pÑQTf&\KO¯¶gUØ^a`]j�WTU¯ORQTU�pá^a`ed�fgWVh=OiSV^_fg`�j�ORsKORj�^aScnp6ù²r³�s�¼Ó¿��98°¼xÊ0WTfrp]½ej�S
½]`]^aSVQ$ORWVU-`]fiS$QV½]u�¸TU�j�SÍfRd�St\]^aQ�St\]U�QV^_Q�¼

ÄÍU�S�¶iORla½]UÐ^aQ&h+frp]^Ó¾KU�p¢u�n¢St\]WTU�QV\efgl_pË¶iORla½]U�¿r³ÍORlaQVfÿWVU�d�U�WTWVU�pLORQ�Ày�Q�>¤�¼úZ5\]WTU�QT\]fgl_på¶iORla½]U
j¯OR`PuvU6OR`´nDWVU�ORl�¶iORl_½]U>Ô$\]^ajk\Ð^aQÍOip]p]U�pDStf+StfRStORl�fgW$^aS$j�OR`Ðu�U
^a`]s]½eSu`¡ÔÜU�^_mR\�S[sKOi^_W5Ô$\]U�WTUv°�ÁÂ ¿+OR`]pw²�Ã»Ä*^_Q»SV\]UØÔÜU�^_mR\�S>¶iORla½]U;d�fgWxu]^ÕORQ�¼
÷:^ÓSt\]fg½rS>u]^ÕOiQxSt\]UØ¶iORla½]UØfRdÜ`]U�½]WVfg`Ú^aQ»ä�U�WVf ^ad
ORl_l�^a`]s]½eSVQ[ORWVU>ä�U�WVfe¼ÜZ5\]^aQÍh+U¯Oi`]Q5St\KOiS$\´n�s�U�WVselÕOR`]U-St\]OiS[`]U�½]WTfg`Ds]WVf�p]½]j�U�Q[^_` QVsKOij�U6\KORQ5Stf
sKORQVQÍSt\]WTfg½]mg\Ñä�U�WTf]¼xbc`Ñh=OR`´nDs]WVfRu]l_U�h=Q[^aS[Ô£fR½]l_pÑu�UØhØ½ejk\Ñ½]QVU�d�½]lASV\KOiSx\�n�s�U�WTs]lÕOR`eUØj�fg½el_p
uvU-U�laQVU�Ô$\]U�WTU�6 o 8°¼
ÇÍdÂStU�WMj¯ORlaj�½]l_OiSt^afg`ÌfRd[St\eUD`eU�S+QV½]h Oij�St^Ó¶iOiSt^afg`�d�½]`]j�St^afg`�¨N©�ªÞ^aQM½]QVU�p�Ö�ORl_QTfáj¯ORlal_U�pÌSVWtOR`eQ¹À
d�U�W-d�½]`]j�SV^_fg`K×»SVfPj�fgh+s]½eStU*St\eU=fg½rSts]½eS
QV^amg`KORl3Å�¼FÇÍ`´n�Oij�St^Ó¶iOiSt^afg`Ñd�½]`]j�St^_fR`Jh=O¯nÚuvU+½]QVU�p�¼
È�WTU�Ý�½]U�`�SVlanå½eQVU�pLd�½]`]j�St^_fR`]Q ORWVUÚõ�^a`]U¯ORW&d�½e`]j�SV^_fg`�³»q�StU�sLd�½e`]j�SV^_fg`úÖ�Z5\eWVU�QT\]fglapLd�½]`ej�St^afg`�×B³�ÍORh+sFd�½]`ej�St^afg`�³]qr^_mgh+fg^ap+d�½]`ej�St^afg`�³eý[n�uvU�WVu�fgl_^ajÍStOR`]mgU�`�S£d�½]`]j�SV^_fg` Oi`]p ü Oi½]QVQT^ÕOR`&d�½]`ej�St^afg`6ù²e³�s�¼a¿¯²98î¼-÷:\]U�`J½]QT^_`]m&SV\]WVU�QV\]fRl_pÚORj�St^a¶iOiSV^_fg`Pd�½]`]j�SV^_fg`ÑSV\]UMÇ»Ä Ö°ORlaQVf�j¯Oil_l_U�páORQ=Æ~Ç��<�u¤uÇ��>�È�É��ËÊ��D�	Ì5�����V×0Ô$^_lal�¾]WVUÍÔ$\eU�`������3Í>����½��»Ui¼ùm]¼Ó³eQT½]hÛfgWÜseWVf�p]½]j�S£fRd�St\eUxh+frp]^Ó¾KU�p=^_`]se½eS£QT^_mg`]ORl_Q�³
^_Q5lÕOiWVmgU�W£St\KOi`DSV\]WVU�QV\]fglap�¶ROil_½]Ui·

Î ©&ª_Ï ³~´yµÑÐ ¿VÒ ·ÔÓ[Õ ^ÓdA`eU�SvÖ×¿Ø ^ÓdA`eU�SvÙf¿
Ô$\]U�WTU	�=^aQ5½]QV½]ORl_lÓnÑ¿6OR`]pÚÀ6^aQÍyr¼

¿ o



SUM Transfer
function

S      =
 x1*w11 + 
x2*w12 +
 ...   +
xn*w1n  

x1 w11

...

Output signals

output  = 
F(S)      

Input signals

x2 w12

xn w1n

Neuron

È(^_mg½eWVU o ¼Ó¿g·�bc`´StU�WV`KORl�WTU�s]WTU�QTU�`´SkOiSV^_fg`PfRdAfg`]U-`]U�½eWVfg`�¼�Ç[dÂStU�W5ÔÜU�^amg\´S[¶iORla½]U�Q$Oi`]pPj�fg`]`]U�j�SV^_fg`
¶ROil_½]U�Q*ORWVU�hØ½elaSt^as]l_^aU�pÚSt\]U�QVU�¶iORl_½eU�Q*ORWTU�QVU�`´S*StfÚ`]U�½]WVfR`�¼ÿÄÍU�½]WVfR`¢ORpep]Q*ORl_l�St\]U�QVU�¶iORl_½eU�Q
StfgmgU�St\]U�WFOi`]p¢½]QTU�Q+St\]^aQ=`]U�Ô8¶iORl_½]U fg`ãStWVOR`]QTd�U�W+d�½e`]j�SV^_fg`ãÔ$\]^_jk\ãÔ$^_l_l�SV\]U�`ûmgU�`eU�WtO¡StUPSV\]U
fg½eStse½eS$fRd(SV\]U>`]U�½]WVfg`�¼

qr^_mgh+fg^apF^_Q£fRdÂStU�`D½eQVU�pDORQ$Oij�St^Ó¶iOiSt^afg`Fd�½]`]j�St^afg`�uvU�j¯OR½eQVU-^aS£^_Q5j�fR`�SV^_`�½]fg½eQ�³]h+fg`]fRSVfg`]fg½eQ5OR`]p
p]^aßvU�WTU�`´St^_ORlKu]½eS£QTSt^al_l�Ý�½]^aSVUÍla^_`]U�ORW�^_`=s]WVU�QVU�`eQVU>fRd�fRWV^_mRf]¼(Z5\]^aQÜh+U¯Oi`]QÜSV\KOiS�St\]U�WVUx^aQ£`]f
svfR^_`´S
^_`ØSt\eU$d�½e`]j�SV^_fg`*fg½eSVs]½eS�St\]OiS0Ô£fR½]l_p*`]fRS�WTU¯ORj�S�Stf-jk\KOR`]mRU�Q�^_`ØÔÜU�^_mR\�SVQ�fgW0^_`]se½eS0¶iORl_½]U�Q�¼ÆZ5\e^_Q
hFOR±iU�Q5StU�ORjk\]^a`]m*`]U�½]WVORl�`]U�ScÔ£fgWT±�QxU¯OiQV^_U�W�¼Î ÏÜÛ�Ò · Ï)ÝlÞ ´9ßkà Ò ß ¼
Z5\]U>¾K`KORl�fg½rSts]½eS[QT^_mg`KOil5�3fRd�St\eU6ÇxÄ�^_Q

 · Î ©�ª_Ï ¬¹ ±»º�¼ °�±�²�±/ÞW° ¬)á ¼R² ¬)á ¼âÒ�ã
Ô$\]U�WTU Î ©�ª¢^aQ£St\eU>jk\]fgQVU�`ÐOij�St^Ó¶iOiSt^afg`Fd�½]`]j�St^afg`�³eb�^_Q�SV\]U>`�½]hØu�U�W5fRd�QT^_mg`KOil_Q�³�°�±�^_Q£SV\]U-^_`]se½eS
QV^_mR`KORlî³�²�±(^_Q$St\]U
j�fgWTWVU�QVs�fg`]p]^a`]m=ÔÜU�^amg\´S>OR`]p@° ¬)á ¼)² ¬âá ¼ · ¿r¼[° ¬)á ¼$^aQÍWTU�d�U�WTWVU�pÑStf�Ày�Q�>¤�½������
OR`]pF^ÓS�^_Q�½]QV½KOil_lan ¿ÍfgW0Àk¿g¼N² ¬âá ¼0^_Q�ORpKORsrSt^a¶RUÍÔÜU�^amg\´SÜd�fgW�u]^_ORQ£Oi`]p&ORQ£ORl_l]ÔÜU�^amg\´StQ�³e^aSÜORlaQVf-Ô$^_laljk\KOR`]mgU>Ô$\]U�`Ð`]U�½]WVfR`P^aQ�StWtOi^_`]U�pp6Y²e³]s�¼ wRy�À¹wgw>8°¼

¿¯z



Input
layer

Hidden 
layer #1

Hidden
layer #2

Output
layer

È(^_mg½eWVU o ¼ wr·�bc`´StU�WV`KORlAWVU�s]WVU�QVU�`´StOiSt^afg`ÑfRdÆd�U�U�ped�fRWTÔ£ORWVpÑ`eU�½]WVORlA`eU�ScÔÜfgWV± Ô$\]^_jk\Ð\KORQ>w*\]^_pep]U�`
lÕO¯ngU�WVQ�¼�Ä[U�½]WVORl�`]U�ScÔ£fgWT±�^_Q�j�ORl_j�½]lÕO¡StU�p&d�WTfgh laU�dÂS�SVfMWV^amg\´S¯¼�È(^aWVQTS�lÕO¯ngU�W5^_Q�^a`]s]½eS$l_O�nRU�W�Ô$\]U�WVU
St\]U0WVO�Ô�pKOiStO�^_Q�l_f�j¯O¡StU�p�¼�bc`es]½eS�¶iORl_½eU�Q�ORWTU0j�fg`]`eU�j�SVU�p6Stf5¾KWVQ¹S�\]^_pep]U�`-lÕO¯nRU�W�¼�Çxlalgj�fR`]`]U�j�St^afg`]Q
ORWVU�Ô£U�^_mg\´StU�pMj�fg`e`]U�j�St^_fR`]Q�¼(ÄÍU�½eWVfg`]Q(fg`;¾KWTQTS0\]^ap]p]U�`ØlÕO¯ngU�WÆORWTU£j�fg`]`]U�j�StU�pMStf»QTU�j�fR`]pM\]^_pep]U�`
lÕO¯ngU�W-Ô$\e^_jk\�^a`áSt½]WT`ÌORWTU+j�fg`]`]U�j�SVU�p�SVfPfg½rSts]½eS6`]U�½]WVfR`�¼FÇ[dÂStU�W6ORlalÆj¯Oil_j�½elÕOiSV^_fg`]Q»ORWVU+hFOip]U
St\]U-fg½eSVs]½eS$`]U�½]WVfR`DÔ$^al_l�WTU�¶gU�ORl�¾K`KOil�fg½eStse½eS¯¼

¿b�



PK(DC HÍ����S[ä>H[���/åGJ��&S1æó��+Í�&J��¸æó���9åJ�0�r�5�
È�U�U�prÀîd�fgWTÔ£ORWTpû`]U�½]WtOil5`]U�ScÔÜfgWV±âfgW=NP½elaSt^éÀcl_O�nRU�WMÊ�U�WTj�U�srStWVfR` ÖîNÐõ�Ê�×Øj�fg`´StOR^_`]Q*`]U�½]WVfR`]QFOiQ¹À
QV^_mR`]U�páStf l_O�nRU�WTQ�¼+Ã£U�ScÔÜU�U�`Ì`]U�½]WVfg`eQ-SV\]U�WTU+ORWVUMÔÜU�^_mR\�SVU�pàj�fg`e`]U�j�St^_fR`]Q�¼+ÄÍU�½]WVfR`]Q6ORWVUMj�fg`rÀ
`]U�j�StU�pÿSVfÑ`]U�½eWVfg`]Q;fg`âOR`]fRSV\]U�W
lÕO¯ngU�WØu]½eS;St\]U�nÌORWTU&`]U�¶gU�WMj�fg`]`]U�j�SVU�pÿStfÑ`eU�½]WTfg`]QØfg`ÌSV\]U
QtORh+U>lÕO¯ngU�Wv6ù²98°¼0bc`´StU�WV`KORl�WTU�s]WTU�QVU�`´SkOiSV^_fg`DfRd(ÄÍU�½eWtORl�Ä[U�ScÔÜfgWV±�^aQ5p]U�QTj�WV^auvU�pP^a`�¾Kmg½]WTU o ¼ wr¼
È(^_WTQTS*lÕO¯nRU�W*fRd[St\]U `]U�½]WtORl$`]U�ScÔ£fRWV±ÿ^_Q*^a`]s]½eS*l_O�nRU�W+OR`]pã^aS*j�fg`´SkOR^a`]Q+ORl_lÜSt\]U ^_`es]½eSM¶iORl_½eU�Q
St\KOiS
ORWTU*½]QVU�p�d�fgW>j¯Oil_j�½elÕOiSV^_fg`�¼+õ�ORQ¹S
l_O¯ngU�W6^_Q>fR½eSts]½rS;l_O�nRU�W6OR`]pJ^aS-j�fg`´SkOR^a`]Q-fg`]U+fgW-h=fgWTU
fg½eStse½eSÆ`]U�½]WVfR`]QAÔ$\]^ajk\MQVs�U�j�^a¾KU�QASt\eU£WVU�QV½]lÓS¯¼AÇxl_l´SV\]U£WTU�h=OR^_`]^a`]m[lÕO¯ngU�WVQÆOiWVU£`]ORh=U�pØORQA\]^_pep]U�`
lÕO¯ngU�WVQ�¼$ö[QV½KOil_lanFSt\]U�WVU;^aQ$fg`]U;fRW$ScÔÜf&\]^ap]p]U�`ÐlÕO¯nRU�WVQÍ^_`PO=`]U�½]WtOil�`eU�ScÔÜfgWV±�¼ÍNÐOR^a`Ð^_peU¯O*^_Q5Stf
½]QVUxORQÜd�U�Ôþ`eU�½]WTfg`]Q�OiQ£s�fgQVQT^_u]laUÍu]½rS�`]f;d�U�Ô£U�W£Stf
h=^a`]^_h+^_ä�U ï Ê�öLSt^ah=U[½]QVORmgUxj�fg`]QT½]h=U�p&u´n
j¯ORlaj�½]l_OiSt^afg`]Q�¼

È�U�U�pãd�fgWTÔ£ORWVpû`]U�½eWtORl[`]U�ScÔÜfgWT±ã^aQ=j�ORl_j�½]lÕO¡StU�pâSt\eWVfg½]mR\¢u´nãQV½]h+h=^a`]màORl_l5^a`]j�fRh=^a`]mÚh=f�p]^ÓÀ
¾KU�pàj�fg`e`]U�j�St^_fR`]Q-^_`ÚU¯ORjk\J`]U�½eWVfg`�¼*Z5\]^aQ-QV½]h ^aQ-\KOR`]p]laU�pàORQ-s]WTU�¶�^_fg½eQVlanÑp]U�QTj�WV^auvU�p�¼*ÇÍdÂSVU�W
ORl_l�lÕO¯ngU�WVQ�\]O�¶RU>uvU�U�` j�fRh=s]½rStU�p&SV\]WVfR½]mg\&St\eUx¾K`KORlvfg½eSVs]½eS�¶iORla½]Uxj�OR`�uvUxWVU¯Oip&d�WVfghÛfg½eSVs]½eS
lÕO¯ngU�W�¼��»½eStse½eS$¶ROil_½]U>j�OR`ÐOil_QVfMu�U-h=f�p]^Ó¾KU�p�u´n QV^amgh+fg^_p&fRW$OR`´n�fRSt\eU�W5d�½]`]j�St^_fR`vÛ µ�ç Û µÑ· Î Ï ³�´yµ Ò�ã
Ô$\]U�WTU Î ^_Q�SV\]U6ORj�SV^a¶iOiSV^_fg`Fd�½e`]j�SV^_fg` ½]QTU�pÐ^a` fg½eStse½eS$`]U�½eWVfg`�¼
ÈÆÈÆÄxÄ Ô$^ÓSt\¢fR`]UÐ\]^ap]p]U�`¢lÕO¯nRU�W�³5h;½]laSV^_s]laU&fg½eSVs]½eS&½e`]^aSVQFOR`ep¢hØ½]lÓSt^as]l_U�^a`]s]½eS=sKOiSTStU�WT`]QF^aQ
d�fgWVhØ½elÕOiSVU�p ORQ

^è�é ê · Î>ë�ì Ïâí á ¼¹ î º�¼ ²[è î Î�ïQð Ï ¬)á ¼¹ ±»º�¼Nñ î ±�òy±óé ê>ÒâÒ�ã
Ô$\]U�WTU�ò<ê£^aQA^a`]s]½eS�sKO¡SVStU�WV`;OR`]p?òy±}é ê£^_Q5ôTXùQA^_`]s]½rS�¶iORla½]UR¼ ñ î ±�^_Q�St\]U�ÔÜU�^_mR\�S�¶iORl_½eU�d�fRW�j�fg`]`]U�j�SV^_fg`uvU�ScÔ£U�U�`Ñ^a`]s]½eS5¶iORla½]UtôÜOi`]pP\e^_p]p]U�`P½e`]^aSlõK¼$ö&^_Q5St\eU
Oih=fg½e`�S[fRdA^_`es]½eS[½]`]^ÓStQ�³�ö^ÞAÝ6^_Q$u]^_ORQ
OR`]p=SV\�½]Q ñ îa÷ ± á ¼cø�^_Q�Ô£U�^_mg\´S�¶ROil_½]U$d�fgW�u]^ÕORQ�¼ ÎbïQð OR`ep Î>ë ì ORWTU»ORj�St^Ó¶RO¡St^_fR`*d�½e`]j�SV^_fg`]Q�d�fgW�\]^_pep]U�`
½]`]^aStÅ î OR`epJfg½rSts]½eS-½e`]^aSvùbèR¼¸²[è î ^_Q-O&ÔÜU�^_mR\�S-¶iORla½]UMuvU�ScÔ£U�U�`Ì\e^_p]p]U�`Ú½]`]^aSKõPOR`]pàfg½eSVs]½eS
½]`]^aSBú�¼�ûJ^aQ�St\]U6ORh+fg½]`´S$fRdA\]^ap]p]U�` ½]`e^aStQ�¼

¿�Á



PK(QP ü ��J�}�|x}�|_zýæþ��+Í��J��dæó���9åà�0�e�5��|}~|Q� ç�© �0���¥���¦���ìxþ����]¡���°��¤
bc`FQV½esvU�WT¶�^_QTU�p�l_U�ORWV`e^_`]m-St\]U[^_`es]½eS�¶ROil_½]U�Q�OR`]p=fg½eSVs]½eS�¶ROil_½]U�Q�ORWTUÍ±�`]f�Ô$`�¼�Z5\]^aQÜh+U¯OR`eQ�SV\KOiS
d�fgW
QTsvU�j�^Ó¾Kj&^_`es]½eStQ-ÔÜU�ORWVU=U�ærs�U�j�SV^_`]mÐQVs�U�j�^Ó¾Kj&fg½rSts]½eSØORl_QTf]¼ ZAWVOR^_`e^_`]mPh=U�OR`]Q-St\KOiS;^ad�SV\]U
fg½eStse½eS;pe^aßvU�WVQ>d�WTfgh#p]U�QT^_WTU�pJ¶iORla½]U*`]U�½eWtORl�`]U�ScÔÜfgWT±�XYQ;ÔÜU�^amg\´S
¶iORla½]U�Q6ORWTUFORp�¸T½]QTSVU�p�¼ Å0WVWTfgW
¶ROil_½]U>u�U�ScÔÜU�U�`áp]U�QT^_WVU�pPfR½eSts]½rSxOi`]pÐ`]U�½]WtOil�`]U�ScÔÜfgWV±�XYQ»fg½eSVs]½eS[^_Q$j�fg½]`´StU�pÑOR`]p ÔÜU�^_mR\�SVQxOiWVU
j�fgWTWVU�QTsvfR`]p]^_`emglanDORp�¸T½]QTSVU�pÚ½]`´St^al(OFj�U�W¹SkOR^a`ÐQTSVfgsáj�WT^aSVU�WV^_O=^aQÍQVOiSt^aQT¾KU�p�¼6qr½]s�U�W¹¶r^aQVU�pál_U¯OiWV`]^a`]m
^_Q5h+fgQTSVlan=½]QVU�pPd�fgW�SVWtOR^a`]^_`]mØÈ�U�U�p d�fgWTÔ£ORWTpP`]U�½]WtOil�`]U�ScÔÜfgWV±�Q;6ù²�³Ks�¼ wRµ�À)�iz98î¼
b�S*^_QMj�WT½]j�^_ORl�^a`ÌSt\]^aQMl_U¯OiWV`]^a`]máh=U�St\]f�pÌSt\]OiS*p]U�QT^_WTU�pãfg½eStse½eS+^_QØ±�`]f�Ô$`�¼âbc`ûÄÍU�½eWVf�qrU�ORWVjk\
St\]UØpeU�j�^aQV^afg`ÐStf�QTU�`]pÚfgWÍWVUc¸TU�j�S-s]ORjk±RU�S-^_`Ñj�U�WTStOR^_`áQT^aSV½KOiSt^afg`Ð^a`áÊ�wRÊ(À�Ä[U�ScÔÜfgWV±P^_Qx½e`]±�`]f�Ô$`
uvU�d�fgWVU�\KOR`]p�¼0b�d�St\]UÍ`]frpeUxp]U�j�^_peU�Q�`]fiSÜSVfØQVU�`]p&Ý�½]U�W¹nFd�½]W¹St\]U�W�SV\]U�WTU»^_Q�`]f;Ô£O¯n=SVf
SVU�l_l�^Ód�St\]^aQ
p]U�j�^_QV^afg`Ñ^aQÍmgf�f�pÑfgW[uKORpáu�U�j¯Oi½]QVUØ^ÓS»p]U�svU�`]p]Q>fg`PSt\]UØpeU�j�^aQV^afg`Ðh=ORp]U
u�nPfRSV\]U�W»`efrp]U�Q�¼-q�f]³
St\]^aQ�±�^a`]p=fidvSVWtOR^a`]^_`]m>^aQ�`]fRS�svfRQVQV^au]l_U5d�fgW0`eU�½]WVORl�`]U�ScÔÜfgWV±*uKOiQVU�p=WVU�QVfg½]WTj�U[Ý�½]U�W¹nFOil_mgfgWT^aSV\]h=Q
½]`´St^_l�Ô£U>\]O�¶RU-mgfrf�p&WTU�QVfR½]WVj�U6pe^_QVj�f�¶gU�W¹n ORlamgfgWV^ÓSt\]hÞSVfM½]QVU-OiQ�StWtOi^_`]^a`]m;pKO¡SkO;d�fgW�QT½]s�U�WT¶�^aQVU�p
l_U¯OiWV`]^a`]mMh=U�St\]f�p�¼�|}~|}� ÿ ������	þ����]¡�A����¤ÿ����������ì�¦
öÍ`]QT½]svU�WT¶�^_QTU�p�laU¯ORWT`]^_`]m-^aQÜlaU¯ORWT`]^_`]m-h+U�SV\]frp+St\KO¡S£WTU�Ý�½]^_WTU�QÜ`]f;QT½]svU�WT¶�^_QTfgW�fgWÜUBæ�StU�WT`KORl�mg½]^aprÀ
OR`]j�Ui¼O�>u�¸TU�j�SV^a¶RU=fRdÜ½]`]QT½]s�U�WT¶�^aQVU�p�l_U¯OiWV`]^a`]m�^_Q»SVf ¾]`]pJQTsvU�j�^Ó¾Kj=s]OiSVSVU�WV`eQ-d�WTfgh ^a`]s]½eS6pKO¡SkO
u�n s�U�W¹d�fgWVh+^_`em+j�l_½]Q¹StU�WV^_`em+fidÆ^_`es]½eS[QVsKOij�UR¼��$U�^a`ed�fgWTj�U�h+U�`´SÍõ�U¯ORWT`]^_`em=^a` SV\]U6fRSt\]U�WÍ\]OR`]pÐ^aQ
uKORQVU�p�fg`&s]Q¹n�jk\]fgl_fRmRnFfid�OR`]^ahFORlKlaU¯ORWT`]^_`em]¼ÆÄ[U�½]WVORl�`]U�ScÔ£fRWV±F^aQ£O¯Ô£ORWVpeU�p&d�fgWÜj�fgWTWVU�j�S$ORj�St^_fR`]Q
OR`]pMs]½]`e^_QV\eU�p*d�fgW(Ô$WVfR`]m-ORj�SV^_fg`eQ�6ù²�³´s�¼����r³��iÁe³ µi²98î¼AZ5\]U�QTU$l_U¯OiWV`]^a`]m»h+U�St\efrp]Q�OiWVU�`]fiS�QV½]u�¸TU�j�S
fRdASV\]^_Q�SV\]U�QT^_Q�¼

ÄÍU�½eWtORl0`]U�ScÔ£fRWV±Ñ½]QTU�pJ^_`àÄÍU�½]WVf�q�U¯ORWTjk\J^aQ»StWtOi^_`]U�pà½eQV^_`emPÅÆ¶Rfgl_½eSV^_fg`]ORWTn ï fgh+s]½eSt^a`]m]¼ØZ5\e^_Q
h=U�St\]f�p ^_Q5U�ærs]l_OR^_`eU�p ^_` `]UBærS[jk\KOiseStU�W�¼

¿�µ
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Ã£U�j�OR½]QVU St\eUPU�`�¶�^aWVfg`]h+U�`´S+fRd[St\]U ÔÜfgWVlapã^aQ*j�fg`]Q¹SkOR`´SVlanÿjk\KOi`]mg^_`emÚSV\]UD^_`]p]^Ó¶�^_p]½KOil_QØ\KOiu]^aS¹À
^_`]m
^aSÜ`]U�U�p&StfØOipKORseS£pen�`KORh+^_j[j�fg`]pe^aSt^afg`]Q�¼0È�OR^_la½]WVU$^_`+St\]^aQ£WVORj�UÍh=U�OR`]QÜSV\KOiS£U�¶gU�`´St½KORlalan=ORlal
^_`]p]^Ó¶�^_p]½KOil_QÍÔ$^al_lAp]^_U*OR`epàQTsvU�j�^aU�Q-U�æ�St^a`]j�S�¼MZ5\]fgQTU+^a`]p]^Ó¶r^ap]½KORlaQÍSV\KOiS-QV½eWT¶�^a¶RU+Ô$^al_lAd�fRWVh�SV\]U
QVs�U�j�^aU�Q6St\KOiS
j¯OiWVWTnàfg`�l_^ad�UMSVfÐ`]UBærS;mgU�`eU�WtO¡St^_fR`]Q�³�StfPd�½rSt½]WTUR¼PÅ0¶Rfgl_½rSt^_fR`�^_Q-St\eUFs]WTfrj�U�QVQ6Stf
^_h+s]WVf�¶gU>QT½]WT¶�^Ó¶ROil�j¯ORs]ORu]^_la^aSV^_U�QÜfRd�St\]U-l_^Ód�U»fg`DQVsKOij�UR¼

Å0¶Rfgl_½rSt^_fR`KORWTn ï fgh=se½eSt^a`]måÖ�Å ï ×*^_Q*St\]UPU�hØ½elÕOiSV^_fg`âfRd»SV\]^_Q+s]WTfrj�U�QVQ�¼þb�SF^_Q=OR`¢U�hØ½]l_OiSt^afg`
fRd�`KOiSt½eWtORlÆQTU�laU�j�SV^_fg`�³�QV½]W¹¶r^Ó¶iORl0fRd�St\]UM¾]STStU�QTS¯³�WTU�s]WTfrp]½ej�St^afg`àOR`]pÚhØ½eStOiSt^afg`�¼;Å0¶Rfgl_½rSt^_fR`KORWTn
Çxl_mRfgWV^ÓSt\]h Ö°Å0Ç»×0^aQ�O>QVU¯OiWVjk\=d�fRW�OR`*fgseSt^ahFOileQVfRl_½eSV^_fg`ØSVf
O>mg^Ó¶gU�`=s]WTfgu]laU�hÉUi¼ùme¼a³�\]f�Ô¢SV\]U$l_^Ód�U

¿��



j¯OR`&QT½]WT¶�^Ó¶gU»OiQÜSt^ah=U$mgf�U�QÜu´nFOi`]p&U�`´¶�^_WTfg`]h+U�`´StQÜfg`&U�ORWTSV\Fjk\KOR`emgU�Q�fRWÜ\]f�ÔL`]U�½]WtORl�`]U�ScÔ£fgWT±
j¯OR`Dl_U�ORWV`&SVfFORses]WVf¯ær^_h=OiStUxmg^a¶RU�` d�½]`]j�SV^_fg`G6Y²e³]s�¼Ó¿�wiz98î¼
Å0¶Rfgl_½rSt^_fR`KORWTn ÇÍl_mgfRWV^aSV\]hDXùQ$h=OR^_`Dj�fgh+s�fg`]U�`´SVQ>ORWVU
jk\]WVfRh=fgQTfgh+U�Q�³�¾]SV`]U�QTQ»d�½]`]j�SV^_fg`�³v^a`]^aSV^ÕORl
svfgse½]lÕOiSV^_fg`�³rQTU�l_U�j�SV^_fg` fgs�U�WVOiStfgWTQ[OR`]p WVU�s]WVf�p]½]j�St^_fR`�¼��|Q��|Q� ® ��¡������¦������

Å�Oijk\=^a`]p]^a¶�^ap]½KORlr^_`+svfgse½]lÕOiSV^_fg`;^_Q0j¯Oi`]p]^_p]OiStU$QVfRl_½eSV^_fg`*OR`ep=^ÓS�\KORQ�jk\KORWVORQTSVU�WV^aQTSV^_j�Q0Ô$\]^ajk\FOiWVU
WVU�seWVU�QTU�`´StU�pÌu´nàjk\]WVfgh+fgQTfgh=Ui¼ ï \eWVfgh+fgQVfRh=UMp]U�StU�WVh+^_`]U�Q
\]f�ÔúÔ£U�l_l0St\]U+^_`ep]^a¶�^_pe½KORl(QTfgla¶RU�Q
St\]U[mg^a¶RU�`+s]WVfRu]l_U�hP¼AÇþjk\]WTfgh+fgQVfgh+U$j�fg`eQV^_Q¹StQ�fRd�O-`�½]hØu�U�W�fRd�mRU�`]U�Q�¼�Å�ORjk\&mgU�`]U[WVU�seWVU�QTU�`´StQ
fg`]UÐjk\]ORWtORQ¹StU�WV^_Q¹St^ajPfRdxSt\]UÑ^a`]p]^Ó¶r^ap]½KORl5Ui¼ùme¼þU�ORjk\ËmgU�`]UÐWTU�s]WTU�QVU�`´StQ�fg`]UPsKORWVORh=U�StU�WFfRd»SV\]U
fgseSt^ah=^aä¯OiSV^_fg`=s]WVfRu]l_U�h¢6Y²e³]s�¼Ó¿�wV�>8°¼��|Q��|}� � �Â�����r¦�¦ � © �A�R�������
È(^aSV`]U�QTQ£d�½]`]j�St^_fR`FStU�QTStQ$\]f�Ô:ÔÜU�l_lvSt\]U»^a`]p]^Ó¶r^ap]½KORl�Ui¼ùm]¼�jk\]WTfgh+fgQVfgh+Uxj�OR`�QVfRla¶gU»SV\]U»s]WTfgu]laU�hD¼
b�S$hFORseQ[jk\eWVfgh+fgQVfRh=U»WTU�s]WTU�QTU�`´SkOiSV^_fg`P^_`´Stf*O*QVj�ORlÕOiW�¶ROil_½]Ui·¨WV�©=®SX ¬ ¯ Y ã
Ô$\]U�WTU7¨�V�©ã^_Q
¾eSt`]U�QVQØd�½]`]j�St^afg`ÿOR`]pZX ¬ ^aQ;ögÀcp]^ah=U�`]QV^afg`KORl0jk\eWVfgh+fgQVfRh=Ui¼áÃ£U�j�OR½]QTU&¾]St`]U�QVQ
¶ROil_½]UÆ^a`ed�fgWTh=Q�SV\]U0Ý�½KORla^aScn»fid�SV\]U�QVfgla½eSt^afg`>UR¼Ym]¼�^_`]pe^a¶�^_p]½]ORli^ÓS�^_Q�^ah=s�fgW¹SkOR`´S�SV\KOiS�SV\]^_Q�d�½]`ej�St^afg`
h=f�p]U�laQ[SV\]UØfgsrSt^_h+^_ä�OiSt^afg`�s]WTfgu]l_U�hP¼ÍZ�Ô$^aQTSVU�pÑ¾]SV`]U�QTQxd�½]`]j�St^_fR`ÐÔ$^_lal�mR^a¶gU6ScÔ$^_Q¹StU�páQTfgl_½rSt^_fR`]Q6ù²e³es�¼a¿�wV�>8°¼��|Q��|}  ��A�Â�����K��Î»��� © ���r�������

Å0¶Rfgl_½rSt^_fR`à`eU�U�peQØQVfgh+U*svfRs]½]lÕO¡St^_fR`áfRd�^a`]p]^a¶�^ap]½KORlaQ»StfDuvU�mg^_`�¼=b�d£SV\]U=^a`]^aSV^ÕORlAsvfRs]½]lÕO¡St^_fR`à^aQ
QVh=ORl_l�^aS;j�f�¶gU�WVQ*QVh=ORlal�s]ORWTSMfid5St\]U&QTU¯ORWTjk\âQVsKORj�UR¼ÚZ�frfÑl_ORWVmRUFs�fgs]½]l_OiSt^afg`JÔ$^al_l�`]U�U�pâh=fgWTU
St^_h+U»fg` U�ORjk\ÐmgU�`]U�WVOiSt^afg` u]½eS$^ÓS[ORl_QTf+j�f�¶gU�WTQÍh+fgWTU>QVU¯OiWVjk\ÐQTsKORj�UO6Y²e³Ks�¼Ó¿�wRÁ>8î¼��|Q��|»� ç �������R������� ÿ �0����e����¡¦
Ç�S5U¯ORjk\�mRU�`]U�WtOiSV^_fg`�Å0Çþs]WVf�p]½]j�U�Q5`]U�ÔþQTU�S$fRd�^a`]p]^Ó¶r^ap]½KORlaQ�¼AÄÍU�ÔþmRU�`]U�WtOiSV^_fg`&^aQ£WTU�s]WTfrp]½ej�U�p
u�n:^a`]p]^Ó¶r^ap]½KORlaQ&fg`LU¯ORWTl_^aU�W�mgU�`]U�WVOiSt^afg`�¼ qrU�laU�j�SV^_fg`:fgs�U�WVOiStfRW ¾]`]p]Q St\]fgQTUJ^a`]p]^Ó¶r^ap]½KORlaQ&fg`
svfgse½]lÕOiSV^_fg`6St\KO¡S0hFO¯n
WVU�s]WVf�p]½]j�UR¼�øx^Óß�U�WVU�`´S�fgs�U�WVOiStfRWVQ0ORWTU�WtOi`]p]fghúQVU�laU�j�St^_fR`�³gs]WTfgsvfRWTSt^afg`KORl
QVU�laU�j�St^_fR`�³eStfR½]WV`KOih=U�`�S$QTU�laU�j�SV^_fg`�³]WtOR`e±´À�uKORQTU�pÐQTU�laU�j�SV^_fg`DOR`epDU�l_^ÓSt^_QTh 6Y²e³Ks�¼Ó¿�wRÁ�Àk¿�wR²>8î¼
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��|Q��| 
 � �������ì © �R������� ÿ �0����e����¡¦�[U�s]WVf�p]½]j�St^_fR`�fgs�U�WVOiStfgWTQ;s]WTfrpe½]j�U=`]U�ÔÛfRßvQVs]WT^_`]mRQ
d�WVfRh#s]WVU�¶r^afg½]QTlanàQVU�l_U�j�StU�pÿ^_`]p]^Ó¶�^_p]½KOil_Q�¼
Z5\]^_Q�^aQ�p]fg`]UáU�^aSt\eU�W�u´nåj�WTfgQVQ�Àcf�¶gU�W UR¼Ym]¼a³Íj�WTU¯OiSV^_`]mâ`]U�Ô ^_`ep]^a¶�^_pe½KORl[u�nËj�fghØue^_`]^a`]mÌmgU�`]U�Q
uvU�ScÔ£U�U�`ós]ORWVU�`�S jk\eWVfgh+fgQVfRh=U�Q�fgW&hØ½eStOiSt^afg`ËUi¼ùm]¼Ó³xj�WVU�OiSt^a`]mÿ`]U�Ô ^_`]pe^a¶�^_p]½]ORlÍu´n:OilaStU�WV^a`]m
mgU�`]U�Q$fRd(s]ORWVU�`�SÍjk\]WTfgh=fRQVfgh+U¸6Y²e³Ks�¼Ó¿ o y98°¼
� (DC E �]����� ä¡��~����
ï WVfgQTQ¹Àcf�¶RU�W>h+U�St\efrpás]WTfrpe½]j�U�Q>`]U�Ôú^_`]pe^a¶�^_p]½]ORl_Q$d�WVfgh@ScÔÜf�U�ær^_Q¹St^_`em�^_`´¶�^_p]½KOil_Q�¼xb�S-^_Q»OFÔ£O¯n
Stf�h+^ÓæÐmgU�`]U�Q-fRd�ScÔ£f jk\]WTfgh=fRQVfgh+U�Q»SVf�hFOR±iUMfg`]Ui¼Øbc`Úsvfgse½]lÕOiSV^_fg`Pj�WTfgQVQ�Àcf�¶gU�W
\KOis]svU�`]Q>fg`
j�U�W¹SkOR^a`Fs]WTfguKORue^_l_^ÓScng¼�bc`&WVU�ORl�Ô£fgWTl_p=hFOiSV^_`]m-sKOiWTSt`eU�WVQ�ORWVU[jk\]fgQTU�`�u´nFQTfgh+UÍj�WV^aSVU�WT^ÕOe³´ÔÜU¯OR±iU�QTS
^_`]p]^Ó¶�^_p]½KOil_Q
ORWVU�j�l_fgQTU�pâfg½eSMSVfàseWVU�¶RU�`´S*Ô£U�OR±ÿmgU�`]U&StWVOR`]QTd�U�WØStfáSt\eU&d�½eSt½]WTUR¼ÿÊ0QTU�½]p]f�j�f�p]U
ORl_mgfRWV^aSV\]h SVf&^_lal_½]Q¹StWtO¡StU-j�WTfgQVQ�Àcf�¶gU�W>uvU�ScÔ£U�U�`Ú^_`]pe^a¶�^_p]½]ORl_Q=X7[9¼$OR`]pCX7[]\x^_QxQT\]f�Ô$`áuvU�l_f�Ô 6Y²e³
s�¼a¿ o µ�Àk¿ o �98°·
¿g¼K�ÍOi`]p]fgh+lan�peU�StU�WVh+^_`]U
^ad0j�WVfgQTQ¹À�f�¶RU�W»StOR±RU�Q>s]lÕORj�UR¼Íb�dÜ`ef]³�sKOiWVU�`´SVQ>ORWVU
WVU�St½]WT`]U�p�¼-Å0laQVU
j�fg`´SV^_`�½]UR¼

wr¼ ï fgs´n&St\eU6mRU�`]U�QÍfRdAsKORWTU�`´StQ$Stf*fRßvQVseWV^_`em+Ui¼ùme¼_^ · X7[9¼�OR`]pa` · X7[]\¯¼
o ¼ ï fgh+s]½eStU$h=ORQV±�³Db Ô$\e^_jk\+QVs�U�j�^Ó¾KU�Q�Ô$\]^ajk\=mgU�`]U�Q�fRdvSt\]U$sKORWTU�`´StQ�QV\efg½]l_p*u�UÍQ¹Ô�Ois]svU�p�¼
qrU�¶RU�WVORlAj�WVfgQTQ¹À�f�¶RU�W»fRsvU�WtOiSVfgWVQ[\KO¯¶gU
uvU�U�`Ñp]U�¶gU�l_fgs�U�p�·5½e`]^ad�fgWTh j�WTfgQVQ�Àcf�¶gU�W�³vfg`]U�À�svfR^_`´S
j�WTfgQVQ�Àcf�¶gU�WxOR`ep ScÔÜfiÀ�svfg^a`´S$j�WVfRQVQ¹À�f�¶gU�W�¼

z]¼[ÈKfgW�ô · ÝVã]c<c<c}ã<ö=^adWb	± · Ý-QTÔ£ORsÐmRU�`]U�Q�¼d^5± · X7[�\Ëé ±�OR`]pe`�± · X7[9¼�é ±î¼�r¼K�[U�St½]WT`e^ãOi`]pa`�¼
� (QP f +[�/JÆ�r}¹��|
NP½eSkO¡St^_fR`&jk\KOR`]mRU�Q5mgU�`]U�Q5fRdAOR`�^a`]p]^Ó¶r^ap]½KORl�OR`ep&St\�½]Q5u]WT^_`]mgQ£`]U�ÔþmgU�`eU�St^aj»h=OiStU�WV^ÕOil�SVfMsvfRsrÀ
½]lÕOiSV^_fg`�¼ÆNP½rSkOiSV^_fg`+frj�j�½]WTQÜÔ$^ÓSt\+j�U�W¹SkOR^a`Fs]WTfguKORue^_l_^ÓScng³gWTU�d�U�WVWVU�pFStf �¸½�� ���Q�D�>���â������¼�NP½eStOiSt^afg`
WtOiSVU»QV\]fR½]l_p&u�U»l_ORWVmgU�WÜÔ$\]U�` U�¶gfRl_½eSV^_fg`&Q¹SkORW¹StQ£SVfØj�f�¶RU�W$lÕORWTmgU�WÜORWTU¯OØfRd�QTU¯ORWTjk\DQTsKORj�UR¼0÷:\]U�`
uvU�SVStU�W$QVfgla½eSt^afg`�j¯OR`ep]^_pKO¡StU�Q[ORWTU>d�fg½]`]p�St\eU6h;½eSkOiSV^_fg` WVOiStU>QT\]fg½]lapPu�U-p]U�j�WVU¯OiQVU�pÐOR`]p Ô$\]U�`
j¯OR`]pe^_pKOiSVU�Q>OiWVUØOis]s]WVfgORjk\]^_`em&St\]UØfRseSt^ahFORl�h;½eSkOiSV^_fg`ÐWtOiSVU;QV\efg½]l_páu�UØQT^_mg`]^Ó¾Kj¯Oi`�SVlan QThFORlal_U�W6ù²e³es�¼a¿ o �98°¼
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� ( � ��~����R+$�e}���|_J0�r� n �Rz��0�e}c� F 4Þ�
ü U�`]U�SV^_j-ÇxlamgfgWV^ÓSt\]h+Q-Ö ü Ç»×5h+f�p]U�l�mgU�`]U�SV^_j-U�¶Rfgl_½rSt^_fR`�¼��xßvQVs]WT^_`]mRQxORWTU-mgU�`]U�WtOiSVU�pPu�nDj�WVfgQTQ¹À
f�¶RU�W[OR`]pDhØ½eStOiSt^afg`�¼ ü ÇxQ5h=O¯n&u�U-U�¶gfRla¶gU�pÐ½]QT^_`]m*h+fgWVU»SV\KOR` fg`]U-s�fgs]½]l_OiSt^afg`�OiS5SV\]U-QtORh+U
St^_h+UR¼ÜqrU�l_U�j�St^afg`DOR`]pDWVU�s]WVf�p]½]j�St^_fR`Ph=O¯n�frj�j�½]W$u�U�ScÔÜU�U�`ÑQV½]uesvfgse½]lÕOiSV^_fg`eQ�¼�bc`]p]^a¶�^ap]½KORlaQ5j¯OR`
ORl_QTfM^_h+h=^amgWtOiSVUÍfiSt\]U�W[s�fgs]½elÕOiSV^_fg`]Q^6ù²e³es�¼a¿ ogo 8°¼
ü U�`]U�SV^_j&Ê0WTfgmgWtOih=h+^_`]m ^aQ
QTsvU�j�^ÕOil_^_ä�OiSt^afg`àfRd5mgU�`]U�SV^_j&Oil_mgfgWT^aSV\]h=Q�¼ ü Ê�^_Q
ORlaQVfÑOPh=f�p]U�l�fRd
mgU�`]U�St^ajÍU�¶gfgla½eSt^afg`=Ô$\]U�WVU ü ÊÿWVU�s]WVU�QVU�`´SVQ5^_`]p]^Ó¶�^_p]½KOil_Q�ORQÜU�ærU�j�½eSkORuel_U»s]WTfgmgWVORh=Q�j�fR`]QTSVWV½]j�StU�p
ORQ5StWVU�U�Qv6Y²e³]s�¼Ó¿¯z�µ>8°¼
Å0¶Rfgl_½rSt^_fR`KORWTnàÊ0WTfgmgWtOih=h+^_`]mJÖ�Å�Ê�×
h+f�p]U�laQ
u�U�\KO¯¶�^_fRWtORl�U�¶Rfgl_½eSV^_fg`�OR`]pÌmRU�`]U�St^_j=U�¶Rfgl_½eSV^_fg`�¼
bc`PWTU�s]WTfrp]½ej�St^afg` fg`]lÓn&hØ½eStOiSt^afg`�^_Q5½eQVU�pp6Y²e³Ks�¼Ó¿b�V�>8°¼
Å0¶Rfgl_½rSt^_fR`KORWTn q�StWVOiStU�mg^_U�QMÖ°Å�q]×5^_Q[U�¶Rfgl_½rSt^_fR`ÐfRd0U�¶gfgla½eSt^afg`�¼$Å�ORjk\Ñ^a`]p]^Ó¶r^ap]½KORl�^aQÍWTU�s]WTU�QTU�`´StU�p
ORQ�mgU�`]U�St^aj[h=OiSVU�WV^_ORlKOR`ep=QTU�SÜfRd�Q¹StWtO¡StU�min*sKORWtOih=U�StU�WTQ�¼ ï \]OR`]mgU�QÜp]½eU[SV\]UÍh;½eSkOiSV^_fg`*OiWVU[fg`]lan
ORj�j�U�seSVU�pâ^_`Jj¯ORQTU�fRd$QV½]j�j�U�QVQ*UR¼Ym]¼á^ad�hØ½eSkO¡StU�p�^_`]p]^Ó¶�^_p]½KOil�\]ORQØ^_h+s]WTf�¶RU�p�¾eSt`]U�QVQØ¶iORl_½eU=6Y²e³
s�¼a¿¯Áe¿y8°¼
øx^aßvU�WTU�`´St^_ORl�ÅÆ¶gfRl_½eSV^_fg`LÖ�ø»Å�×;^_QØQT^_h+^_lÕOiW-SVfÚuKORQV^aj�Å0ÇxQ*u]½eS*pe^aßvU�WVQ;^_`ÿWVU�s]WVf�p]½]j�St^afg`�¼Jø»Å
^_`´StWTfrp]½ej�U�QÍ`]U�Ô Ô£O¯nÐStfFhØ½eSkO¡StU6fRß�QTs]WV^a`]m]¼xø»ÅL½eQVU�Q-OiWV^aSV\]h+U�St^aj-fgsvU�WtOiSVfgW$Ô$\]^_jk\áp]U�svU�`]p]Q
fg`ÑSt\]UMpe^aßvU�WVU�`]j�U�Q>uvU�ScÔ£U�U�`àWtOR`ep]fgh+lanDQVU�l_U�j�StU�pà^a`]p]^Ó¶r^ap]½KORlaQ�¼>b�d�hØ½eStOiSt^afg`Ðf�j�j�½]WVQ»SV\]UMfRß�À
QVs]WT^_`]m*j�fR`�StOR^_`eQ5j�fghØue^_`KOiSV^_fg`�fid(mgU�`]U�Q$fRdASt\]WTU�U-p]^Óß�U�WVU�`´S$jk\]WTfgh+fgQVfgh+U�Qv6Y²e³]s�¼Ó¿�Á´µb8î¼
Å�Êúh=U�St\]f�p]Q*ORWTU�½]QVU�pû^a`âSVWtOR^a`]^_`emÑfRdÍÄÍU�½]WVf�q�U¯ORWTjk\ËORp]peU�pâÔ$^aSt\âQ¹StWtO¡StU�minÌsKORWVORh+U�StU�W*ORQ
^_`DÅ�qv¼

wr¿



g ! "$�&%A'+)+"$,>%Æ.0/

bc`DSV\]^_Q5jk\KOiseStU�W$SV\]U6ÄÍU�½]WVf�q�U¯ORWTjk\ÐQVU�ORWVjk\ÐORl_mRfgWV^ÓSt\]h ^_Q5peU�QVj�WV^auvU�p�¼

h[()' �g|Ü���e�[S_+_,��r}¹��|
ÄÍU�½eWVf�qrU�ORWVjk\J^_Q>^a`�SVU�lal_^_mRU�`´S»WTU�QVfR½]WVj�U+Ý�½]U�WTnàORlamgfgWT^aSt\ehP¼
ÅÆ¶gU�W¹nÚsvU�U�W-^_`áSV\]U+ÊÜwiÊÆÀcÄÍU�ScÔ£fgWT±
Ô$^_l_l[p]U�j�^_peUáuKORQVU�p:fg`:l_f�j¯ORl[^_`ed�fRWVh=OiSt^afg`û^Ód6^aSFÔ$^al_l[QVU�`]pþÝ�½]U�WTnËSVfÿ^aSVQ&`]U�^amg\�uvfRW�¼úõ�f�j¯Oil
^_`ed�fgWThFO¡St^_fR`�j�fR`�StOR^_`eQ+QT½]jk\¢U�l_U�h=U�`�SVQ+ORQ*\]f�Ô l_fR`]máSt\]U h+U�QVQVORmgU \KORQMSVWtO¯¶gU�l_l_U�p¢Oi`]pû\ef�Ô
hFOR`´nP`]U�^amg\�uvfRWVQ»St\eU;SkORWTmgU�S-`eU�^_mR\�u�fgWÍ\KORQ�¼
ÇxQ-OFSVfRSkORlAfRd�QV^éæáp]^Óß�U�WVU�`´S>lafrj�ORl�^_`ed�fgWThFO¡St^_fR`
s]^_U�j�U�Q
ORWTU=½]QTU�p�SVfÐh=OR±RU*WTfg½eSt^a`]mDp]U�j�^_QV^afg`�¼�Ê�U�U�W;h=O�nÐÔ�OR`´S
StfDQVU�`epÌÝ�½]U�W¹nàd�½eWTSt\eU�W;^Ód£^ÓS
\KORQ$StWtO¯¶RU�l_laU�pPfg`]lanFd�U�Ô \]fgseQÍfgW[^aS[h=O¯n�p]WVfRsPSt\eU;Ý�½]U�W¹nDU�¶gU�`Ñ^ad(^aS[\KORQ$StWVO¯¶gU�lal_U�pPd�U�Ô \efgs]Q
u]½eS-St\]UMStORWVmgU�S-\KORQ>Stf�f�d�U�ÔÉ`]U�^amg\�uvfgWTQ�¼MZ5\]U=OR`]Q¹Ô£U�W6d�fRW»St\]U*s]WTfgu]l_U�hHÀ[QT\]fg½]lapàSV\]U*svU�U�W
QVU�`epû^ÓSMfgWØ`]fiS*^_QØWTU�¶gU�ORl_U�pãÔ$\eU�`ã^_`]s]½rSM¶ROil_½]U�QMORWVU�j�fgh+s]½eStU�pÿSt\]WTfg½]mg\â`]U�½]WtORl£`]U�ScÔÜfgWV±�¼
ü f�frpP`]U�½eWtORlA`]U�ScÔÜfgWV±PÔ$^_l_l�h=OR±RU
Ô$^_QVU;p]U�j�^_QV^afg`]QxOR`]páQVf�laf�Ô£U�WVQxSV\]UØuKOR`epeÔ$^_peSV\á½]QtOimgUØfg`
ÊÜwiÊÆÀcÄÍU�ScÔ£fgWT±=Ô$\]^al_UÍhFO¡ær^ah=^aQVU�Q�St\]Uxs]WVfgu]ORu]^_la^aScn*fRd�¾K`ep]^_`]m
St\]U»Ô£OR`´StU�pDWTU�QTfg½]WVj�U�Q�¼£Ä[U�½]WVORl
`]U�ScÔÜfgWV±-j�OR`]`]fRS�h=OR±RU�mgf�f�p
p]U�j�^aQV^_fR`]Q�^adr^aS�^_Q�`]fiS�SVWtOR^a`]U�p6s]WTfgsvU�WVlÓng¼�ÄÍU�½]WVf�q�U¯ORWTjk\Ø^_Q�StWVOR^_`eU�p
½]QV^a`]m*U�¶gfRl_½eSV^_fg`KOiWTn&seWVfgmgWVORh+h=^a`]mØOR`epPU�¶gfgla½eSt^afg`KORW¹n&QTSVWtOiSVU�mg^aU�Q�³]p]U�QTj�WT^_u�U�pDU¯ORWTl_^_U�W�¼

h[(DC �g|Í|x���jiÜ����+_,��/+Í�]�
ÄÍU�½eWVf�qrU�ORWVjk\�^_Q>d�U�U�ped�fgWTÔ£ORWTpÌ`]U�½eWtORl�`]U�ScÔ£fgWT±ûÖ°ÈÆÈÆÄÍÄ»×B¼�b�S6\KOiQ;^_`es]½eS6lÕO¯ngU�W�³�fg`]U+fgW6h=fgWTU
\]^_p]peU�`-lÕO¯ngU�WVQAOR`]p-fg½eSVs]½eS�lÕO¯nRU�W�¼Aøx^Óß�U�WVU�`´SAORh+fg½]`´S�fRdr`]U�½eWVfg`]QAORWTU0½]QVU�pØOR`]p>SV\]U�^aW�uvU�\KO¯¶r^afgW
OR`]páQV½ej�j�U�QVQ6ORWTUMOR`KORlÓn�ä�U�p�¼6b�d�`]U�½]WtOil(`]U�ScÔ£fgWT±Ñ^_Q[Stf�f&lÕOiWVmgU
^aS»j�fg`]QT½]h=U�Q>h=fRWVU ï Ê�öÉSV^_h+U
d�fgW�j¯ORlaj�½]l_OiSt^afg`]Q OR`epþ^ÓS hFO¯nåf�¶gU�WVlaU¯ORWT`þSt\eUÚSVWtOR^a`]^_`emãU�`´¶r^aWVfg`eh=U�`�SDUi¼ùm]¼Ó³-Ê�wRÊ(À�Ä[U�ScÔÜfgWV±�¼
ÄÍU�½eWVf�qrU�ORWVjk\Dp]^Óß�U�WVQ5d�WVfgh ORl_lvfRSt\eU�W$QVU�ORWVjk\PORl_mRfgWV^ÓSt\]h+Q£½]QTU�pD^_`DÊ�wRÊ(À�Ä[U�ScÔÜfgWV±�Q[uvU�j¯OR½]QTU
^ÓS
j¯OR`ÐORpKORseSÍ^aSVQ5d�½]`]j�SV^_fg`]ORl_^ÓScn&u´nDj�fghØue^_`]^a`]m*hØ½]laSV^_s]laU>^_`]se½eS$Scnrs�U�QÍStf+hFOR±iU;O*Ô$^_QTU
WTfg½eSt^a`]m
p]U�j�^_QV^afg`�¼

h[(QP �g|=�^+[�lkhJ��R+Í���
qr^Óæ&^_`]s]½rS5¶ROil_½]U�QÍOiWVU>½]QTU�p�·

wgw



m Ç��u��¤*^_QÍSt\]U*`�½]hØu�U�W>fRd�la^_`]±�QxSV\]U*h=U�QVQtOimgUM\KORQ>mgfR`]UØSt\]^aQxd�ORW�¼ØÄÍU�½]WtOilÆ`]U�ScÔÜfgWT±áj¯OR`
p]U�j�^_p]U5SVf
p]WTfgs*sKORjk±iU�StQ�Ô$\]^_jk\=\KO¯¶gU[mgfg`]U5SVfrf-l_fR`]m>fgW�hFO¯n�u�U[QTU�`]p+St\]fRQVU5Ô$\]^_jk\=\KO¯¶gU
uvU�U�`DWVfg½rStU�pDfg`]lÓnFd�U�ÔóSt^ah=U�Q�¼

m �����ÈÊ>Ç&À��>�<¤Ø^aQÍSt\eUMORh+fg½]`´Sxfid�`]U�^amg\�uvfgWÍ`]f�p]U�QxSV\]^_QÍ`]f�p]UØ\KORQ�¼»b�S»j�OR`áp]U�j�^_peU;Stf&QTU�`]p
fgW*p]WVfRsûh+U�QTQtORmgUDu´nâ±�`]f�Ô$^_`]màÔ$\]U�SV\]U�W+^aS+^_Q*lafrj�OiStU�pã^a`ûj�U�`´StU�W=fRW+^a`ãSV\]UDU�p]mgUDfRd
Ê�wRÊ(À�ÄÍU�ScÔ£fRWV±�¼

m � ���cÊ����In ¤������ÈÊ>Ç&À��>�<¤5^aQ(St\]U$Oih=fg½e`�SÆfRd�`]U�^amg\�uvfgW(`]frpeU�Q0St\]U£h=U�QVQtOimgURXYQ0SkORWTmgU�S0\]ORQ�¼ÆZ5\e^_Q
StU�l_l_QÜStfMSt\]U-`]U�½]WtOil�`]U�ScÔÜfgWV±�^ÓdASV\]U>SkORWTmgU�S$^aQ5j�U�`�SVWtORl�fRW[U�p]mgU-`]f�p]UR¼

m �����ÈÊ>Ç&À��>�3�â���%#xSVU�l_laQ�SkOiWVmgU�S¯XYQ�`eU�^_mR\�u�fgW�Oih=fg½e`�S�WTU�l_OiStU�p»Stf5St\]^aQ�`]f�p]URXYQ�fRSt\]U�W�`]U�^amg\�uvfRWVQ
UR¼Ym]¼Ó³r^Ód�St\]^aQ�¶iORla½]U[^_QÜy
St\]^aQ�StORWVmRU�SÜ`]frpeUx^_Q�St\eU»`]f�p]U[Ô$\e^_jk\�\KORQÜh=fRWVU[`]U�^amg\�uvfgWTQ�SV\KOR`
OR`´n�fRSV\]U�W$`]U�^_mg\�u�fgW�¼

m ¤������£^aQ$O;%�ORmMd�fgW�StU�l_la^_`]m
^ad�St\]^aQ5h=U�QVQVORmgU-\KORQ$ORlaWVU�ORpen&u�U�U�`Dd�fRWTÔ£ORWVp]U�p�StfMSt\]U>StORWVmgU�S
`]f�p]U>u´n�St\]^aQ5`]frpeUR¼

m �<�u�u����Í��Ë�M^aQ�ORl_QTf-O_%�ORm6OR`]pMÔ$^al_leu�U>¿$^ad�St\e^_Q0`]f�p]U5mgfRS(St\]^aQ0h=U�QVQtOimgU�d�WVfgh3SkORWTmgU�S�`efrp]Ui¼
bc`es]½eS>¶iORl_½eU�Q-ORWTUØQVj�ORl_U�pàQTf�St\KOiS>ORl_lA^_`]s]½rStQ>ORWTUMuvU�ScÔ£U�U�`Jy OR`]pÿ¿g¼A�~�����»OR`]pW�<�u�u����Í��Ë�

ORWVU>U�^aSt\eU�W[yMfgW>¿g¼7�v�u��¤ØOi`]pp�����ÈÊ>Ç&À��>�_�Ë���%#�ORWVU-QTj¯ORlaU�p�Ô$^aSV\�·Î ÏÜ°�Ò · Ý°dÞAÝ ã Öc�r¼Ó¿�×
Ô$\]U�WTUv°hÖpoe¼
�����ÈÊ>Ç&À��>�<¤
OR`]pw�D���cÊ����qn ¤v�����ÈÊ>Ç&À��>�<¤
ORWTU>QVj¯Oil_U�p Ô$^aSV\Î Ï�°�Ò · Ý Ð Ý° ã Öc�r¼ wg×
Ô$\]U�WTU^°=Ö�Ýg¼7�v���ÈÊ>Ç&À��>�<¤6OR`]p��D���cÊ����qn ¤t�����ÈÊ>Ç&À��>�<¤>ORWVU>OilaÔ£O�n�Q5f�¶gU�W>¿-OR`]p&SV\�½eQ�St\]U�n�j¯OR`�u�U
p]^a¶�^_peU�WVQ�¼

ÄÍU�½eWVf�qrU�ORWVjk\âj�OR`â^_h+^aSkO¡StU+Ã�È0q�^Ód[ORl_lÜfRSt\]U�WØ^_`es]½eStQØORWVU&peWVfgs]s�U�pâu]½rS�Ç��u��¤DOR`]px�<�u�u����Í��Ë�
Ô$\]^_jk\D^_`ed�fRWVh+Q�^ad�St\]U-Ý�½]U�WTnDj¯ORh+U»d�WVfRh St\]^aQ�SkORWTmgU�S[`]f�p]Ui¼£q�f]³KuvU�QTS[`]U�½]WtORl�`]U�ScÔ£fRWV±�QÍÔ$^ÓSt\
fg`]lanDSt\e^_Q>^_`es]½eS6OR`]pÚu]^_ORQxÔ$^al_l(QTU�`]pÚSt\eU+Ý�½]U�WTnÑd�½eWTSt\eU�W-u]½eS>Ô$^al_l(`efRS-QVU�`]pJ^ÓS»Stf�SV\]UMQtORh+U
SkORWTmgU�S$Ô$\]U�WVU6^aS[j¯ORh+U>d�WVfghD¼ÜÄÍU�½eWVf�qrU�ORWVjk\DÔ$^aSV\P^a`]s]½eSVQtÇ��u��¤�³�OR`epp�â�������>�LÍ>����½��-Ô$^_l_l�^_hMÀ
^aSkO¡StU��ÍOR`ep]fgh8÷ÌOil_±RU�W>ORlamgfgWV^ÓSt\]hD¼5Z5\]^aQ>ÄÍU�½]WVf�q�U¯ORWTjk\ÑÔ$^_l_l�QTU�`]pÚfgWÍp]WVfgsÐÝ�½eU�WTnÐuKORQTU�páfg`

w o



WtOR`]pefgh ¶iORl_½eUMu]½eS
ORl_QTf fg`J\efgsJj�fg½]`´S¯¼=b�d5Ä[U�½]WTf�qrU¯OiWVjk\�^aQ»¾Kl_laU�páÔ$^aSV\J^a`]s]½eSVQ-j�fg`´SkOi^_`]^a`]m
\]U�½]WT^_Q¹St^_jM^a`ed�fgWThFOiSV^_fg`ÐfRd£SV\]U=`eU�ScÔÜfgWV±Ú^î¼YUR¼+Ê�wRÊ(À�Ä[frpeU=WTU�s]lÓnáWtOiSVU�Q-fgW6O¯¶gU�WtORmgU+lÕO¡StU�`ej�nÚfRd
St\]U-WVU�s]l_^aU�Q5^ÓS5hFO¯n�^ah=^ÓSkOiSVUxøÍ^_WVU�j�SVU�pÑÃ£È0q�ORl_mgfRWV^aSV\]h�6 wRµ>8î¼
h[( � n ,��r}c~rJÆ�r}���|¢HB+Í|_,��e}���|x�
���u�����mÀ��>���D�;�D����Ê������
Ö�ZAOR`]\�×$^_Q[½]QVU�páORQxOR`ÑORj�St^Ó¶RO¡St^_fR`Dd�½]`ej�St^afg`Ð^a`DSV\]U;`eU�½]WTfg`]Q»fg`P\]^_pep]U�`
lÕO¯ngU�WVQ�· Î Ï�°�Ò · rÝlÞ ´ ß \Ks Ð ÝVã
Ô$\]U�WTU?)Ð^aQ�St\]Ud������QT½]h fRd(ORlal�^_`]se½eS5¶iORl_½]U�Q�StfMSt\e^_Q$`]U�½eWVfg`³�´yµ$· ¬¹ ±�º�¼ ²�± òy±�ã
Ô$\]U�WTU>bÜ^aQ£StfRStORl�`�½]h;uvU�W�fRd�j�fg`e`]U�j�St^_fR`]Q�StfØSV\]^_Q5`]U�½]WVfR`�¼3²�±�^_QÜSt\]U»ÔÜU�^amg\´S5¶ROil_½]Uxd�fRW�^_`]se½eS
¶ROil_½]Utòy±î¼�Z5\eU6fR½eSts]½rSÍfid(\´n�svU�WVu�fgl_^aj»SkOR`emgU�`´S[^_Q5u�U�ScÔÜU�U�`DÀk¿6OR`epJ¿g¼
h[(th ü ��J�}�|x}�|_z
Z5\]U;^ap]U¯O+fRd0StWVOR^_`]^a`]m*^_Q$StfF¾]`]pÑj�fRWVWVU�j�SÍÔ£U�^_mg\´Sx¶iORla½]U�Q$d�fgW[`]U�½eWtORlA`]U�ScÔÜfgWV±�¼xÅ0¶Rfgl_½rSt^_fR`KORWTn
Ê�WTfgmgWVORh=h+^_`emáOR`]pûÅÆ¶gfgla½eSt^afg`KORW¹nâq�SVWtOiSVU�mg^aU�Q+ORWVU�½eQVU�pûStfáStWVOR^_`ãÄÍU�½]WVf´qrU¯ORWTjk\�¼¢Z�WtOi^_`]^a`]m
QTStU�s]QÍORWVU»SV\]U>d�fgl_laf�Ô$^a`]m]·
¿g¼[õ�f´ORpDÊ�wRÊ(À�ÄÍU�ScÔ£fRWV±&d�WVfRh St\eU-¾]l_UR¼
wr¼ÍqrU�S£^_`]^ÓSt^_ORl]s�fgs]½]l_OiSt^afg`=fid�Ç»ÄxÄ6¼eÅÆ¶RU�WTnF^_`]pe^a¶�^_p]½]ORlK^_`FSV\]Uxs�fgs]½elÕOiSV^_fg`+^_Q�s]WVU�sKORWTU�p�u´n
WtOR`ep]fgh+lan
QVU�STSt^a`]m>Ô£U�^_mg\´S�¶ROil_½]U�Q�OR`]p+QVU�lÓd�OipKORseSV^a¶gU$sKOiWtORh+U�SVU�WVQ�¼(÷JU�^_mR\�S0¶iORla½]U�Q0¶iORW¹n
WtOR`ep]fgh+lanØu�U�ScÔÜU�U�`F¶iORl_½eU�Q0À�ye¼ w>OR`]p&yr¼ w-OR`]p+QVU�lad�ORp]ORseSt^Ó¶gU$sKORWVORh+U�StU�WVQ�^_Q�QTU�S£SVf;yr¼ y ��¼

o ¼$ZAU�QTS5SV\]U>Ç»ÄÍÄ$Àcs�fgs]½elÕOiSV^_fg`=^_`�Ê�wRÊ(À�Ä[U�ScÔÜfgWV±=StfMfgueStOR^_`=¾]St`]U�QVQ5¶iORl_½eUxd�fgW�U�ORjk\ Ç»ÄxÄ6¼

m ZAOR±RU6Ç»ÄÍÄ�d�WTfgh s�fgs]½elÕOiSV^_fg`m NP½]lÓSt^as]l_UÑSV^_h+U�Q�jk\]f�fgQVUàWtOi`]p]fgh+lan¢fg`]UÚsvU�U�WPOR`]pLfg`]UàWVU�QVfg½]WTj�UJOR`]pLU�ærU�j�½eStU
Ý�½]U�W¹n+^_`+Ê�wRÊ(À�ÄÍU�ScÔ£fRWV±*QTStORWTSV^_`]m>d�WVfRhÉSt\]U[QVU�l_U�j�StU�pFs�U�U�W�¼0øxU�StU�WVh+^_`]U$¾]St`eU�QVQ�u´n
j�fR½]`´St^_`em+\ef�ÔèhFOR`´nFWVU�QTfg½]WTj�U�QÍORWTU-d�fR½]`]pPOR`]p \]f�Ôèh=OR`´n�sKORjk±iU�SVQÍÔÜU�WVU-½]QTU�p�·Î ô µR³~´ququ ©�ªNª · [¹ î º�¼ uIv ùqw ´ î ã

wiz



Ô$\]U�WVU_�M^aQ�St\]U�`�½]hØu�U�W�fRd]WTU�QTfg½]WVj�U£Ý�½]U�WV^_U�Q�¼Æqrj�fgWTUÜ^aQ�j¯ORlaj�½]l_OiStU�p6½eQV^_`em[d�fglal_f�Ô$^_`em
s]WT^_`]j�^_s]laU�Q�¼

uIv ù$w ´B· xyyz yy{}|
ô ³ Ïc«?ã*~^ÒW��«������ à�� Ð�� «���o&ã�~���o&ãu«=�*��� à�� ��o&ã � ��oÝ Ð ¼� á ¼ ô Î « · oo ô Î � � � �£±���±�Ã

Ô$\]U�WVU�«H^aQØd�fg½]`]pâWVU�QVfg½eWVj�U�Q�³ � ^_QM½]QTU�pãsKORjk±iU�StQ+½]QTU�p¢^a`ÿÝ�½]U�W¹ng³�~ ^_QØStORWVmgU�S
ORh+fg½]`´S=fRd>WVU�QVfg½eWVj�U�Q&UR¼Ym]¼Ó³5\KORlÓd»fRd»SV\]UÑO¯¶iOR^alÕORu]laU�WVU�QVfg½]WTj�U�Q�³B«����*� à�� SVU�l_laQ=\ef�ÔhØ½]jk\Ðfg`]U-d�fg½]`]pPWVU�QTfg½]WTj�U;^aQ5Ô£fgW¹St\Ñj�fgh+sKORWVU�pDSVfFsKOijk±RU�SVQ»UR¼Ym]¼Ó³�U�¶gU�WTnPWVU�QVfg½]WTj�U
^_QÆÔÜfgW¹St\+fRd��iy-s�fg^a`�SVQ�ORQ0U�¶RU�W¹n*j�fg`]QT½]h+U�p+sKORjk±RU�S£^aQ0fg`]U$h+^_`�½]QÆs�fg^_`´S�OR`ep � �£±1�N±�Ã
^_Q5h=O¡ær^_h;½]h Oih=fg½e`�S$fid(sKOijk±RU�SVQÍSV\KOiS$h=O�n&uvU>j�fg`]QV½eh=U�pÐ^_`�fR`]U-Ý�½eU�WTnR¼

È(^aWVQTS£d�fgWVhØ½elÕORUxSVU�lal_QÜSV\KOiS$QTj�fgWTU6^aQ�j�fR½]`´StU�pDu´n&SkOi±�^a`]mØd�fg½]`ep]U�pDWVU�QVfg½]WTj�U�Q�³�hØ½]léÀ
St^as]lan�^a`]mÍSV\]U�húu�nØQVfgh+U�`�½]hØu�U�W0Oi`]p*p]U�j�WVU¯OiQV^_`em»d�WVfgh St\]^aQÆ`�½]hØu�U�WÆSV\]U$ORh+fg½]`´S
fRdA½]QVU�pPs]ORjk±RU�StQ�¼Üb�d(h+fgWTUxSt\KOi`Pla^_h+^aSÜORh+fg½]`´S$fRdAWVU�QTfg½]WTj�U�QÍORWTU»d�fg½]`]p�St\eU6la^_h+^aS
ORh+fg½]`´S$^_Q$½]QTU�p�¼�Z5\]^aQ$Ô£O¯nDÄÍU�½]WVf�q�U¯ORWTjk\ÐmgU�StQ$uvU�QTSÍQVj�fgWVU-u´n�d�fg½]`]pe^_`]mMÔ£OR`´StU�p
ORh+fg½]`´S$fRdAWVU�QVfg½]WTj�U�Q»OR`]p ½]QT^_`]m*h+^_`]^ahFOil�ORh+fg½]`´S5fidÆsKORjk±iU�SVQ�¼

qrU�j�fg`]pÿd�fgWThØ½]l_ORU=Q¹SkOiSVU�Q;SV\KOiSMQTj�fgWTU&^_Q6¶gU�WTnÿQThFORlal�^ad5`]fáWTU�QTfg½]WVj�U�Q*ORWTUFd�fg½]`ep�³
\]f�ÔÜU�¶gU�WÐ½]QT^_`]mÿd�U�Ô£U�WDs]ORjk±RU�StQPÄÍU�½eWVf�qrU�ORWVjk\þmgU�SVQ uvU�SVStU�W&¾]St`eU�QVQ�À+U�¶RU�`L¶gU�W¹n
QVh=ORlal�fg`]Ui¼

Z5\]^aWVpLfg`]UÚQTStOiStU�QDSV\KOiSD^ad;ORh+fg½]`´S fRdØ½eQVU�pþsKORjk±iU�StQPmgWVf�Ô f�¶RU�WDsKORjk±iU�SÑla^_h+^aS
St\eU
Oil_mgfgWT^aSV\]h %]frf�p]Q�St\eU6`eU�ScÔÜfgWV± OR`epP^ÓStQ5QVj�fgWVU-^aQ�St\�½]Q[QVU�S$SVf=yr¼m b�dÍORl_lÜ^_`]pe^a¶�^_p]½]ORl_Q6\KO¯¶gU�u�U�U�`âSVU�Q¹StU�pãmgfÑd�½]W¹St\]U�W�³0fRSV\]U�W¹Ô$^_QTU�mgfáuKORjk±�OR`]pÿStU�QTS
`]U�Ô�Ç»ÄÍÄ
¼

z]¼[öÍQTU+QTU�laU�j�SV^_fg`Úh+U�SV\]frpeQ»Stf QVU�sKORWtO¡StUMSt\]UMh+fgQ¹S>¾]S6^_`]p]^Ó¶�^_p]½KOil_QÍd�WTfgh�SV\]UMs�fgs]½]l_OiSt^afg`
Stf*u]WTU�U�pD`]U�Ô�mgU�`eU�WtO¡St^_fR`�¼$�[U�h=f�¶RU-ÔÜU¯Oi±RU�Q¹Sx\]ORladAfRd�St\]U-s�fgs]½]l_OiSt^afg`�¼�r¼K�[U�s]WVf�p]½]j�U$`]U�Ô¢\KORlad�u´nMj�l_fg`]^a`]m-OR`]p+hØ½eStOiSt^a`]m»U�ORjk\FQT½]WT¶�^a¶RU�p+`]U�ScÔÜfgWT±�¼�øxU�QVj�U�`]pKOi`�S
^_Q[OR`ÑÇxÄxÄ�St\KO¡Sx\KOiQxQVla^_mg\´SVlan&jk\]OR`]mgU�pÑÔ£U�^_mg\´S[¶ROil_½]U�Q[SV\KOR`Ð^ÓStQ[sKORWTU�`´S¯¼ÍNP½eStOiSt^afg`Ð^aQ
p]fg`]U*u´nàWtOR`ep]fgh ¶iORWT^ÕOiSV^_fg`á½]QT^_`]mD`]fgWThFOilÆp]^_Q¹StWT^_u]½eSV^_fg`�¼Fq�j¯ORla^_`]m�d�ORj�StfgW>^aQ6½eQVU�pJd�fgW
U¯ORjk\àÔ£U�^_mg\´S-¶iORl_½eUR¼=qrj¯Oil_^_`em d�Oij�StfRW»Ô$^_l_l(p]U�SVU�WVh+^_`eUM\]f�Ô�hØ½]jk\àSt\]UMÔÜU�^_mR\�S6^aQ6u�U�^a`]m
jk\KOR`]mRU�p 6Ó¿¯y>8°¼3Ç�S�SV\]UÑu�U�mg^a`]`]^a`]mÌhØ½eStOiSt^afg`¢QT\]fg½]lapåuvUÑORmgmgWTU�QVQT^a¶RUáu]½eS�Ô$\]U�`:SV\]U

wV�



¾]St`eU�QVQ;mgWVf�Ô$QMOR`epÿORl_mRfgWV^ÓSt\]h j�fgh+U�Q;j�l_fgQTU�W6StfPSV\]U&fgsrSt^_h=ORl0QTfgl_½eSV^_fg`ÚSt\eU&hØ½eStOiSt^afg`
QV\]fR½]l_p u�U-¶RU�W¹n QVh=ORl_l°¼(Z5\]U-WtOi`]p]fgh ¶iORWT^ÕOiSV^_fg`=d�½]`]j�SV^_fg`eQÍOiWVU>mg^Ó¶gU�`PORQ�·

��� Ï}õ�Ò · � ÏÈõ/Ò ´ ° ç Ï���� î ÏNo&ãyÝbÒËÒaã�õ · ÝVã]c<c�cÈã��4�
² �± Ï}õ�Ò · ²�±RÏÈõ�Ò�Þ � � ÏÈõ�Ò*� î Ï'o&ã�ÝbÒaã�õ · ÝVã]c<c�cÈã��4�

È(^_`]ORl_lÓnMÔ£U6\KO¯¶gU6U�æeORj�StlanFSt\]U-QtOih=U-ORh+fg½]`´S$fRdA`]U�½]WtORl�`eU�ScÔÜfgWV±�QÍSV\KOR` ^_`e^aSt^_ORl_lÓng¼

Áe¼$bc`]j�WTU¯ORQTUÑmgU�`]U�WVOiSt^afg`ËORh+fg½]`´S=u´nûfR`]UR¼óq�StfRsË^adxjk\]fgQVU�`åmgU�`eU�WtO¡St^_fR`ûSt^ah=U \KOiQFu�U�U�`
WVU�ORjk\]U�p�³�U�l_QTU>mgf*uKORjk±&Stf*Q¹StU�s o ¼

Ç[dÂStU�W�SV\]U5s]WTfrj�U�QVQ�St\eU[u�U�Q¹S�`]U�½]WVORl]`]U�ScÔ£fRWV±M^_QÆd�fR½]`]p+UR¼Ym]¼a³´`eU�½]WVORlK`]U�ScÔÜfgWT±ØÔ$^aSt\*\]^amg\]U�QTS
¾]St`]U�QVQDQVj�fgWVUi¼ ÃÜU�\KO¯¶�^_fgW�fid
SV\]^_Q�ÇxÄxÄ#hFO¯n¢uvUàOR`KOilan�QVU�pLd�½]W¹St\]U�W&Ô$^aSV\þÄ[U�½]WVORlÂq�U�UàOR`]p
ÊÜwiÊÜq�St½]p]^af*s]WVfgmRWtORh+Q�¼

wRÁ
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�DC "$�M4

bc`*SV\]^_Q0jk\]ORseStU�W�^_Q0WVU�svfRWTStU�pMSt\]U�SVfrfglaQ(Ô$^aSV\MÔ$\KOiS0St\e^_Q0QTSV½]penM^aQ0hFOip]UR¼ ï fgh=se½eStU�W0s]WVfgmRWtORh+Q
ORWVU>QT\]f�Ô$`ÑOR`]p�SV\]U�^aW�d�½]`]j�SV^_fg` ^aQ�U�ærs]l_OR^_`]U�p�¼ ï fgh+s]½eSVU�WVQ$½]QTU�pP^_Q�la^_QTSVU�p�Ô$^aSV\ QTSkO¡St^_Q¹St^aj>OR`]p
`]U�ScÔÜfgWV±�½eQVU�pP^_`�j�ORl_j�½]lÕOiSV^_fg`eQ�^_Q5UBæeselÕOR^a`]U�p�¼

�K()' 0 C 0 * ��J��)4
ÊÜwiÊ��$U¯Oil_h ÀxSV\]U&QT^_hØ½]l_OiStfRW6fid$Ê�wRÊ(À�Å0`´¶r^aWVfg`eh=U�`�SMORQ
ÔÜU�lal�ORQ
mgU�`]U�WtOiSVfgW;fid[ÄÍU�½eWVf�qrU�ORWVjk\
ORl_mgfRWV^aSV\]h ^aQ[SV\]UØh=OR^_`Ds]WVfRmgWtORh8½eQVU�pÚ^a`PSt\e^_QÍSV\]U�QT^_Q�¼»Ê�wRÊ$�[U�ORl_h@mgU�`]U�WVOiStU�Qx¶�^_W¹St½KORl�Ê�wRÊ(À
ÄÍU�ScÔÜfgWT±�³5^a`]^aSV^ÕOiSVU�QØjk\efgQVU�`Ë`]U�½eWtORl$`]U�ScÔ£fgWT±âsvfgse½]lÕOiSV^_fg`�³�SVU�Q¹StQ&Oi`]p¢hØ½rSkOiSVU�Q*`]U�½eWtORl$`]U�STÀ
Ô£fgWT±�Q�³KÔ$WV^ÓStU�Q5Q¹SkOiSV^_Q¹St^_j�Q5fRd�St\]U-s]WTfrj�U�QVQÍOR`]pDs]WT^_`´StQ5QTsvU�j�^a¾]j6¾KlaU�Q�d�fgW$Ê�wRÊ�q�SV½]p]^af]¼

ÊÜwiÊ��$U¯Oil_h�h=O�n*u�Uxj�fg`]`]U�j�SVU�p�u´n*StU�la`]U�S�OR`]p=j�fgh+hFOi`]p]Q�Stf;h+f�p]^adÂnMWT½]`]`]^a`]m;seWVf�j�U�QTQ£h=O¯n
uvU=mg^a¶RU�`�¼ÐqrfRdÂScÔ£ORWVU=\KORQ;ORpe¶iOR`]j�U�pÿj�fR`e¾Kmg½]WVOiSt^afg`àQTn�QTSVU�h d�fRW
WT½]`]`]^a`]mÐhØ½elaSt^as]l_U*WTU�QVU�ORWVjk\
j¯ORQTU�Q�Oi`]p+SV\]U[j�fgh+s]½eSV^_`]m6hFO¯nMu�U[p]^_Q¹StWV^au]½eSVU�p+QVf
SV\KOiS�s]WTfrj�U�QVQT^_`]m
QVl_O�¶RUÍj�fgh+s]½eStU�WVQ�p]f6`]fRS
½]QVU
OR`´nDQTStfRWtORmgU-QTsKORj�U-À£ORl_l�mRU�`]U�WtOiSVU�pÑpKO¡SkO*^_Q5StWVOR`]QTd�U�WVWTU�pÐu]ORjk±�Stf*St\]U6hFOiQTStU�W$j�fgh+s]½eSVU�W
u�n�`]U�ScÔÜfgWT±�¼JZ5\]U p]^_Q¹StWT^_u]½eSV^_fg`JfRdÍÊ�wRÊ$�[U�ORl_h ^_QØue½]^_lÓSØ½]s�fg` ï \]U�pKORW*Ê�wRÊ(À�Ê0lÕO¡SVd�fgWTh 6��>8°¼
Z5\]U�QTUØd�U¯OiSV½]WVU�Q>ORWVU
j�WT½]j�^_ORl(u�U�j�OR½]QVU;U�¶gfRl_½eSV^_fg`KOiWTnDs]WVfRmgWtORh+h+^_`]m*j�fR`]QV½]h+U�Q>\�½]mRUMORh+fg½]`´S
fRd»j�fgh=se½eSt^a`]mÚsvf�ÔÜU�W&Oi`]pãSV\�½]Q=SV^_h+UR¼ ï fg`e¾Kmg½eWtOiSV^_fg`ãQTn�QTSVU�h ORl_laf�Ô$QM½]QVU�W=StfàQVU�SF½esËORlal
`]U�U�p]U�pPj¯ORQTU�QÍOiS$fg`]j�U6d�fgW5seWVf�j�U�QTQV^a`]mFOi`]p�St\�½]Q[j�fgh+s]½eSV^_`]mM^aQ[½e`]^_`´StU�WVWT½]seStU�p�¼�øx^_Q¹StWT^_u]½eSVU�p
QTn�QTSVU�h ORlal_f�Ô$QASV\]U�QTU[j�ORQVU�Q0Stf-uvU5j�fgh+s]½eStU�p*fg`*QVU�s]ORWtOiSVU5j�fgh+s]½eSVU�WTQ0p]U�j�WVU¯OiQV^_`em6j�fgh+s]½eSt^a`]m
St^_h+UR¼

ÊÜwiÊ��$U¯Oil_h ^_Q;j�frpeU�pÿÔ$^aSV\ã«gO�¶iOÌ¿g¼Yz]¼Ó¿ OR`]pÿj�OR`âuvU&WT½]`âuvfiSt\ÿfg`âö[`]^Óæ�fgW;÷:^a`]p]f�Ô$QMhFO�À
jk\]^_`]U�Q�¼�Ê�wRÊ$�[U�ORl_h ^_Q5s]WTfgmgWVORh=h+U�p�u´nDÄ[^_±Rf g[fRSt^alÕOR^a`]U�`�Oi`]pÑ«RfR`]^�Z5¬�n�WTn�lÕe¼��|Q��|Q� �v��¥e� ® ���K¦¯¦���¦

ÄÍU�SVQV^ahØ½]lÕO¡StfgW�¼ «gO¯¶iOØ^_Q�SV\]U
h=OR^a`�j�lÕOiQVQ$fRd�St\]U6s]WVfRmgWtORhD¼�qr^ahØ½]lÕO¡St^_fR`=¶iORWV^_ORu]laU�Q5^_Q5WTU¯ORp d�WVfRh
j�fg`e¾]m+¾KlaU-OR`]p U�¶iORla½KOiSVfgW5^_Q5j�WVU¯O¡StU�p Ô$^aSV\�St\]U�QVU6sKORWtOih=U�StU�WTQ�¼

Å0¶iORla½KOiSVfgW�¼ «gO¯¶RO>^aQ�SV\]U[j�fgh+svfR`]U�`´S�d�fgW�WV½]`]`e^_`]m-StWVOR^_`]^a`]m>fRd�`eU�½]WVORl�`]U�ScÔÜfgWV±�¼�Ä[U�½]WTf�qrU¯OiWVjk\rÀ

wgµ



ü U�`]U�WVOiStfgW(OR`]p*Ä[U�ScÔÜfgWV±MOiWVU£^a`]^aSV^ÕORla^_ä�U�p�¼�Ç[dÂStU�WASt\]^aQASt\eU5hFOR^a`;lafrfgs
fRd�QV^ahØ½]l_OiSt^afg`
^aQÆQTStORWTSVU�p
^î¼YUR¼Ó³´mgU�`]U�WtOiSV^_fg`+l_f�fgs�¼�bc`+U¯ORjk\=mgU�`]U�WtOiSV^_fg`+ORlal]`]U�½]WtORl�`]U�ScÔ£fRWV±�QÜd�WTfghÉs�fgs]½]l_OiSt^afg`*ORWTU$SVU�Q¹StU�p
OR`]p�St\]U�`P¶iORWT^ÕOiSVU�p�¼

ÄÍU�½eWVf�qrU�ORWVjk\ ü U�`]U�WVOiStfgW�¼ «gO¯¶iOÑj�WTU¯OiSVU�Q*OR`epÌ\]fglap]Q;St\eU&svfRs]½]lÕO¡St^_fR`JfRd$`eU�½]WVORl£`]U�ScÔ£fRWV±�Q�¼Úb�S
j�fg`´SkOi^_`]Q$h+U�St\efrp]Q$d�fgW$j¯Oil_j�½elÕOiSV^_`]m*O¯¶gU�WtORmRU
¾]SV`]U�QTQxfRd(svfgse½]lÕOiSV^_fg`DOR`epP¾K`]pe^_`]m+`]U�½eWtORl�`]U�STÀ
Ô£fgWT±FÔ$^aSV\ uvU�QTS$¾]St`eU�QVQ[¶iORl_½]Ui¼

ÄÍU�½eWtORl_ÄÍU�S�¼ «gO¯¶iO>^_Q(SV\]U$j�l_ORQVQ0fRdv`]U�½]WtORle`]U�ScÔÜfgWV±�¼�b�S�j�fR`�StOR^_`eQÆÔ£U�^_mg\´S0¶iORl_½eU�Q�³´QTj¯ORla^_`]m»d�Oij�StfRWVQ
OR`]p�h+U�SV\]f�pJd�fgW-Ô£U�^_mg\´S
¶ROiWV^ÕO¡St^_fR`JOiQ
ÔÜU�l_lÜORQ6½]QVU�pÿsKORjk±iU�StQ*Oi`]pJd�fg½e`]pÌWVU�QVfg½eWVj�U�QØ^_`JlÕORQ¹S
mgU�`]U�WtOiSV^_fg`�¼�NPU�SV\]f�pa���} I¡�¢(£%¤j¡8¥� $¦§¡%¢D�} ¨¢(£%¤S©>¢¨ª¬«S«� ¨¢¨d®�¯%¤¨ª���¢�°(¯�¤(£�±�¢(£D²�¤D�_³ I>£j¡�¢Q�} ¨¢(£� Q¥q>´8¥$ªS�¦}µ=^aQ5½]QVU�pPSVf*¶iORWT^ÕOiSVU»`]U�½]WtORl�`eU�ScÔÜfgWV±�¼
ÄÍU�½eWVf�qrU�ORWVjk\�¼ «gO¯¶iOã^aQFSt\eUàj�lÕORQTQ&d�fgW&h=OR±�^_`]m�p]U�j�^_QV^afg`:QV\]fR½]l_p:Ä[U�½]WTf�qrU¯OiWVjk\óQTU�`]pLsKORjk±iU�S
d�½]WTSV\]U�W$fgW5`]fiS¯¼�NPU�St\]f�pa�SªS¶}°� S·�«$£%¢(£¬ D·�¸%¤�·q£8¥¨�§²�¢¨�¦8°Q¤¨¹�¤%«>«(¢Qº�¤�®*¯�¥¨¦�¤»}¥¨¦�¤¼³¹8¤%«S«(¢Qº%¤�½�«$º_³F¸%¤%·q£8¥(��¦%¤%·> D«> D¥q¬«>µá^_QØj�ORl_laU�p�d�WTfgh U�¶gU�WTnãÊ�wRÊ(À�Ä[frpeUFÔ$\]U�`ãp]U�j�^_QT^_fg`ÿ^aQ
`]U�U�p]U�pDStf*uvU-h=ORp]Ui¼��>ªS¶}°� D·»«q£�¢(£¬ D·�¦�¥qªS¶¬°Q¤�·(¢�°>·Iª¬°Q¢(£%¤S¾(ª>£D�Sª>£d®�¦�¥qªS¶¬°Q¤¿¦%¢(£%¢_ÀKÁd³¦8¥qªS¶}°Q¤§Â%¤8 qºQ²>£}«¼ÀKÁ}µ&^aQxSt\]UMh+U�SV\]f�pÑd�fgW»j¯Oil_j�½elÕOiSV^_`]m=`]U�½]WVORlÆ`]U�ScÔ£fRWV±Ñfg½rSts]½eS�¼;øxOiSkO&j�fg`rÀ
SkOR^a`]Q5QVj�ORl_U�pD^a`]s]½eS$p]OiSkO+OR`]p�ÔÜU�^_mR\�SVQxOiWVU»St\eU
OiWVWtO¯n�fidÆÄÍÄ�ÔÜU�^amg\´StQ�¼

ÄÍU�ScÔÜfgWT±�¼ «gO¯¶iOJ^_QØSV\]UDj�lÕOiQVQMd�fgW*Ê�wRÊ(Àc`]U�ScÔ£fRWV±�¼¢b�S*j�fg`´SkOR^a`]Q+ÄÍf�p]UR³ÜÝ�½eU�WV^aU�pãWVU�QVfg½]WTj�UPOR`]p
Ý�½eU�WV^aU�W[ORWTWtO¯n�QxOR`epPh=OR^_`�h+U�SV\]f�p d�fRW[j�ORl_j�½]lÕO¡St^_`em;St\]U6WVfR½eStU-fRd(O+Ý�½]U�WTnR¼£b�SÍORl_QTf*l_f´ORpeQ$SV\]U
`]U�ScÔÜfgWV±&d�WTfgh ¾]l_U>fgW$j�WTU¯OiSVU�Q$^aS$prnr`]ORh=^aj¯ORlalanR¼

ÄÍf�p]UR¼ «gO¯¶ROÑ^aQ;St\eU�j�lÕOiQVQØd�fgWØfR`]U�`]f�p]U�^_`ÿÊ�wRÊ(À�`]U�ScÔÜfgWV±�¼Ìb�S*j�fg`´SkOR^a`]QMORWTWtO¯nÌfidÍ^ÓStQØ`eU�^_mR\rÀ
uvfgWTQ$OR`]pDWVU�QVfg½]WTj�U�Q�¼

NPU�QTQtORmgUi¼ «gO¯¶iO�^aQ+SV\]UPj�lÕORQTQFfRdÍSt\]UPWVfg½rStU�pûh=U�QVQVORmgUR¼åb�S=j�fR`�StOR^_`eQF^_`rd�fgWVh=OiSt^afg`ÌfRdxÔ£U�^_mg\´S
¶ROil_½]U�QxfRd0j�fgWVWTU�QTsvfg`ep]^_`]m&ORl_mgfRWV^aSV\]hD³KORh+fg½]`´Sxfid�\]fgs]QÍ½]QVU�pJOi`]pÐd�WVfRh Ô$\KOiS»`efrp]U;^aS[j¯ORh+U
d�WVfghD¼

�K(DC 0 C 0Ãi£�/+_SÍ}¹�
ÊÜwiÊÜq�St½]p]^af»Ô�OiQ0j�WVU�OiStU�pMd�fgW0OR`KOilan�ä�^a`]mxÝ�½]U�WTnMWTfg½eSt^a`]m»^a`MÊ�wRÊ(À�ÄÍU�ScÔ£fRWV±�Q�¼0÷:^aSV\MÊ�wRÊ�q�St½ep]^_f
WVU�QTU¯ORWTjk\]U�WTQ£h=O¯nMQVU�U[SV\]UÍmRWtORs]\e^_j¯Oil]WVU�s]WVU�QVU�`´StOiSt^afg`FfRd�Ê�wRÊ(À�Ä[U�ScÔÜfgWV±ØÀA`]f�p]U�Q�OR`]p=l_^a`]±�Q0u]½eS
ORl_QTf6SV\]UxWTU�QVfR½]WVj�UxÝ�½]U�W¹nFWTfg½eSVU�QÜd�fRW�SV\]Uxlaf´ORp]U�pFÄ[U�½]WTf�qrU¯OiWVjk\�¼�Z5\]^aQÜ^aQÜ½]QTU�d�½]l�Ô$\]U�`&OR`KORlÓnräBÀ
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^_`]m-u�U�\KO¯¶�^_fgW�fRd�ÄÍU�½]WVf�q�U¯ORWTjk\�¼�È�fRW�UBæeORh=sel_U5^_Q�^ÓS£Oij�St^a`]m-l_^a±RU[Ã£WVU�ORpeSV\rÀ�È(^aWVQ¹STÀ¹q�U¯ORWTjk\=fgW�^aQ�^ÓS
h=fgWTU;la^_±RU;øxU�srSt\rÀcÈ(^_WTQTSTÀ�qrU¯OiWVjk\�¼-Ê�wRÊ�q�SV½]p]^_fFj¯OR`áu�UØ½]QTU�pÚ^_`ÑWTU¯ORl�QV^ÓSt½KO¡St^_fR`PÔ$^aSV\áZ ï Ê�`ib�Ê
Stf-h=fR`]^aSVfgW ï \]U�pKORW�`]U�ScÔ£fgWT±MfgW0^aSÆj¯OR`+uvU�d�U�p+Ô$^ÓSt\*s]WTfgsvU�W0pKOiStO6Oi`]p*½]QVU�pFf(Ä+^_`eUR¼(bc`*¾Kmg½eWVU
Áe¼a¿ØSV\]UØ^a`�SVU�W¹d�ORj�UMfRd�SV\]UMÊ�wRÊ�q�St½ep]^_f OR`epÚSVfgs�fgl_fgminPfid�ÊÜwiÊÆÀcÄÍU�ScÔ£fgWT±Ñ½]QTU�pà^_`áORlal(WTU�QVU�ORWVjk\
j¯ORQTU�Q[^_`&St\e^_Q5St\]U�QV^aQÍOiWVU>QV\ef�Ô$`�¼

È(^_WTQTS0¶gU�WVQT^_fg`=fRd�Ê�wRÊ�q�SV½]p]^_f-Ô£ORQ£j�WVU¯O¡StU�p=^_`+QTSV½]p]U�`´S£s]WVf¡¸TU�j�SÜfRd�ö[`]^a¶RU�WTQV^aScn*fid�«in�¶iRQV±´n�lÕ6^_`
OR½eSt½eh=` wiygy´wr¼0ÈK½]W¹St\]U�W�p]U�¶gU�lafgs]h+U�`´S5fRd�SV\]U>QVfidÂScÔ�ORWTU»\KORQ5u�U�U�`�p]fg`]Uxu�n&ÄÍ^a±RfdgÍfiSt^_l_OR^_`eU�`�¼

È(^_mR½]WVU>Ár¼a¿g·�bc`´StU�WTd�ORj�U-fRdASV\]U6Ê�wRÊ�q�St½]pe^_f

�K(QP �g|Ü�r���e|_J�� * �	�x�e���r��|��&JÆ�r}���|����	0 C 0�ä>æþ����åà�0�e�ÔJ�|BSÆÅ¥+x���e}¹���
ÊÜwiÊÆÀcÄÍU�ScÔ£fgWT±
½eQVU�p;^_`;QT^_hØ½elÕOiSV^_fg`]Q�^aQAj�WVU�OiStU�pM½]QV^a`]m»Ã�OiWtORuKOiQV^ÓÀ�ÇxlauvU�WTS�h+frp]U�l�6ùÁ98rOR`ep;St\�½]QÆ^aQ
svf�ÔÜU�W¹À�lÕO¯ÔLp]^_Q¹StWT^_u]½eSVU�p�¼�ÅÆ¶RU�WTn&`]frpeU»\KORQ$ORQ£hFOR`´nFWVU�QTfg½]WTj�U�Q[ORQ£^aS5\KOiQ�`]U�^amg\�uvfRWVQ£À0j�U�`´StWVORl
`]frpeU�Q-\KO¯¶gU=h=fgWTUMWVU�QVfg½]WTj�U�Q6SV\KOR`à`]frpeU�Q6fg`àSV\]U*U�p]mRUR¼=Ê(ORWVORh=U�StU�WVQ6fRdÜSV\]U*½]QVU�pÌ`]U�ScÔ£fgWT±
ORWVUi·

m ¿�ygyØs�U�U�WVQ
m o ²RzMla^_`]±�Q
m o ²RzMWTU�QVfR½]WVj�U�Q
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m ýÍ^amg\]U�Q¹S$p]U�mRWVU�U-`]f�p]U-\KORQÍwV�ØWTU�QVfR½]WVj�U�QÍOR`]pDl_^_`e±�Q
m ÅÆ¶gU�W¹n `]f�p]U-\KORQ[OiS$l_U�ORQTSÍwØWTU�QVfR½]WVj�U�QÍOR`]pDl_^_`e±�Q
m ï fg`]`]U�j�SV^_fg`]Q$u�U�ScÔÜU�U�`Ð`]f�p]U�QÍORWTU>svf�ÔÜU�W¹À�lÕO¯Ôèpe^_QTSVWV^au]½eStU�p
Å�ORjk\ûÄÍU�½]WVf´qrU¯ORWTjk\¢Oil_mgfgWT^aSV\]h#^_`ÿj�U�WTStOR^_`âmgU�`]U�WVOiSt^afg`ÿ^_Q
StU�Q¹StU�p ³ SV^_h+U�QØ^a`ÌSt\]U Ê�wRÊ(À

ÄÍU�ScÔÜfgWT±�¼ Çxl_l»SVU�Q¹StQPORWVUÚp]fg`eUàÔ$^ÓSt\LWtOR`]pefgh=lÓnËjk\]fRQVU�`óÝ�½eU�WV^aU�WTQDSVfûh=OR±RUá¾]SV`]U�QTQP¶iORla½]U
WVU�seWVU�QTU�`´S5f�¶gU�WtORlal�svU�WTd�fgWThFOR`ej�U[^_`*St\]UÍ`]U�ScÔÜfgWV±+WtO¡St\]U�W�SV\KOR`FfR`]lan*j�U�WTStOR^_`+^_`ep]^a¶�^_pe½KORlKÝ�½]U�W¹n
sKOiSVSVU�WT`]Q�¼AZ5\]U�Ý�½eU�WV^aU�WTQAOiWVUÆSt\eU�QVORh+UÆStf$hFOi±RU0¾]St`eU�QVQ�¶iORla½]U�Q�j�fRh=sKOiWtORu]laUÆu�U�ScÔÜU�U�`
p]^aßvU�WTU�`´S
ÄÍU�½eWVf�qrU�ORWVjk\ÐORl_mRfgWV^ÓSt\]h+QÜ^a`]QV^ap]U>fg`]U-mgU�`]U�WVOiSt^afg`�¼
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bc`�St\]^aQ
jk\]ORseStU�W;p]^Óß�U�WVU�`�S;WVU�QVU¯OiWVjk\ÿj¯OiQVU�QØORWVU=p]U�QTj�WV^auvU�p�¼PÈ(^_WTQTS
^_Q6WVU�QTU¯ORWTjk\]U�pâ\]f�Ô ^a`]^aSV^ÕORl
svfgse½]lÕOiSV^_fg`-O¡ß�U�j�StQ�St\]U�p]U�¶gU�lafgs]h+U�`´SAfRdKÄ[U�½]WTf�qrU¯OiWVjk\�¼�q�U�j�fR`]p]lan>SV\]U�QV^_ä�UÜfid]`]U�½]WtORl�`]U�ScÔ£fgWT±
^_QAOR`KORlÓnrä�U�p�¼AZ5\]^_WTp;j�ORQVU�WTU�¶RU¯ORlaQ(^_`rd�fgWVh=OiSt^afg`>fRdK^a`]s]½eS�¶iORl_½eU�Q�³iÔ$\]U�WTU£QVfRh=UÜ^_`]s]½rStQAORWVUÜh=fgWTU
^_h+svfgW¹SkOR`´S»SV\KOR`àfRSt\eU�WVQ6OR`epJQTfgh=U*j�fghØu]^a`KOiSt^afg`]QxÔÜfgWT±áuvU�SVStU�W6SV\KOR`àfRSt\eU�WVQ�¼FÈKfg½eWTSt\Új�ORQVU
^_Q>ORu�fg½eS>¾eSt`]U�QVQ>d�½]`]j�St^_fR`�³�Ô£U+OR`]ORlan�ä�U
Ô$\KOiS6±�^_`]páfRd£ÄÍU�½]WVf´qrU¯ORWTjk\]U�Q
ORWTUMp]U�¶RU�l_fRsvU�pàÔ$^ÓSt\
p]^aßvU�WTU�`´S[ORh+fg½]`´S$fRdAWVU�Ý�½]^aWVU�pPWTU�QVfR½]WVj�U�QÍSVf*uvU>d�fg½]`ep�¼

È ()' É ��|Í����J��¸�g|x�k�0��4 J0�r}���|
bc`�ORl_l�UBæes�U�WT^_h+U�`´StQ�³eSt\eUxQtOih=U[¾eærU�p�¶iORl_½]U�Q�ORWTUx½]QTU�p&Ô$\]U�` svfgQTQV^au]l_Ui¼ÆZ5\]fgQTU»WVU�QVU¯OiWVjk\ j¯ORQTU�Q
Ô$\]^_jk\+p]f6`]fRS�j�fR`]j�U�`�SVWtOiSVUÍfR`+SVfgsvfRl_fgmRn6Ô$^_lale½]QTUÍQVORh+U�Stfgs�fgl_fRmRn	6 ^î¼YUR¼Ó³�`]U�ScÔÜfgWT±�¼ ærh=lÈ8î³�^a`]^aSV^ÕORl
svfgse½]lÕOiSV^_fg`�³�¶iORWT^ÕOiSV^_fg`=ORh+fg½]`´S5Oi`]p&`]U�½]WVfg` Oih=fg½e`�SVQ5ORWTUx½]QTU�p�¼�bc`&St\eU»uvU�mg^_`e`]^_`]m
^aSÜ^_QÜ`]fRS
QV½]WTUFÔ$\]^_jk\J¶ROil_½]U�Q;fgW6¶ROil_½]U=j�fghØue^_`KOiSV^_fg`eQ
OiWVUFu�U�STStU�W;St\KOi`ÌfRSt\eU�WVQ;OR`]pÿQTfáOiS;¾]WVQTS;QVfgh+U
¶ROil_½]U�Q5`]U�U�pPStf*u�U-QVU�S[h+fgWVU>fRW5l_U�QTQ$WtOR`]pefgh=lÓng¼ÆZ5\eU-d�fRl_l_f�Ô$^a`]m;¶iORWV^_ORu]laU�Q5ORWTU-½]QVU�p�·
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í�ORWV^_ORu]laU Å(æeselÕOR`KO¡St^_fR`
ÊAU�U�WVQ ÄÍ½]h;uvU�W5fRdÆÊ�wRÊ(ÀcÄÍf�p]U�Q[^_`&SV\]U-`]U�ScÔÜfgWV±
õ�^_`]±�Q ÄÍ½]h;uvU�W5fRd(la^_`]±�Q5u�U�ScÔÜU�U�`Ñ`]f�p]U�Q$^_`�SV\]U-`]U�ScÔÜfgWV±�[U�QVfg½eWVj�U�Q ÄÍ½]h;uvU�W5fRd(WTU�QTfg½]WVj�U�QÍ^_`�St\]U>`eU�ScÔÜfgWV±
ZAfRsvfglafgmRn ZAfRsvfglafgmRn=fRd�St\]U-`]U�ScÔ£fgWT±
í�ORWV^_OiSt^afg` í�ORWV^_OiSt^afg`Fd�½]`ej�St^afg` ½]QVU�pPÔ$\]U�`PmRU�`]U�WtOiSV^_`]m*`]U�Ô

Ô£U�^_mg\´S$¶iORl_½eU�Q�d�fgW5`]U�Ô�`]U�½]WtORl�`eU�ScÔÜfgWV±
È(^aSV`]U�QTQ ÊAU�WVj�U�`´S»ORh+fg½]`´S$fRd�SkOiWVmgU�SÍWTU�QTfg½]WVj�U�Q$Stf*u�U-d�fR½]`]p

^_`�St\eU6Ý�½]U�WTn
ÄÍU�½]WVfg`eQ ÄÍU�½]WVfg`PORh+fg½]`´S$^_`�SV\]U-\]^_p]peU�` lÕO¯ngU�WVQ$fRd�St\]U-ÇxÄxÄ
¼

øx^aßvU�WTU�`´S[lÕO¯ngU�WVQ[ORWTU6QTU�sKOiWtOiSVU�pDu�n qB· s
ýÍ^ap]p]U�`PORj�St^a¶iOiSV^_fg` Ç5j�SV^a¶iOiSt^afg`&d�½]`]j�St^afg` ½]QVU�pÐ^_`�`eU�½]WTfg`]Q[fg` \]^_p]peU�`DlÕO¯ngU�WVQ�»½eSts]½rSxOij�St^Ó¶iOiSt^afg` Ç5j�SV^a¶iOiSt^afg`&d�½]`]j�St^afg` ½]QVU�pÐ^_`�fR½eSts]½rSÍ`eU�½]WTfg`
bc`]s]½eSVQ Çxh+fg½]`´S$fRdA^_`]se½eStQ$½]QTU�p
ü U�`]U�WVOiSt^afg`]Q Çxh+fg½]`´S$fRdAmgU�`eU�WtO¡St^_fR`]Q5^_` U�¶Rfgl_½rSt^_fR`
ÊAfgse½]lÕOiSV^_fg` Çxh+fg½]`´S$fRdA`]U�½eWtORl�`]U�ScÔ£fRWV±�Qx^a` SV\]U-svfRs]½]lÕO¡St^_fR`

bc`ûORlah=fgQ¹S*ORlal£mgWVORs]\]QMSt\eU�WVUPORWTU&¾]St`]U�QVQ*¶iORl_½]U�Q*fRdxu�U�Q¹S+`]U�½]WVORl5`]U�ScÔ£fgWT±ãOR`]pãO¯¶gU�WVORmgU
¾]St`]U�QVQ�fid�u�U�SVSVU�WÜ\KORlad�fRd�SV\]Uxs�fgs]½]l_OiSt^afg`*^_`+St\]U[lÕORQ¹S£mRU�`]U�WtOiSV^_fg`BÊ�¼0ýÍfRs]Q�OR`epFÇxmRUx^_Q�QV\ef�Ô$`
QtORh+U5Ô�O¯n+UR¼Ym]¼Ó³eORh+fg½]`´S�fRd�u�U�Q¹S£U�¶gfglÓ¶gU�p&Ç»ÄÍÄþOR`ep&O¯¶gU�WtORmgU[¶iORl_½]U$fRdvSt\]UÍuvU�SVSVU�W�\KORladvfRd�SV\]U
lÕORQ¹S$mgU�`]U�WtOiSV^_fg` OiWVU-QV\]f�Ô$`P^_`&St\eU6mRWtORs]\�¼

NPfgQTSDfRd-SV\]Uá¾Kmg½]WTU�Q s]WVU�QVU�`�SVU�pè^a`åSt\]U�QVUÚj¯ORQTU�QPORWVUáh=ORp]UáQTfãSV\KOiS j�½]WT¶RU�QPORWVUÚOR`þO¯¶gU�W¹À
ORmgUxfid��Ry;l_ORQTSÜmgU�`eU�WtO¡St^_fR`]Q�¼(÷:^ÓSt\]fR½eS£SV\]^_Q�h=f�¶�^_`emØO¯¶gU�WtORmgUÍSt\]UÍj�½]W¹¶gU»ÔÜfg½]l_pFuvU[Stf�f;h+U�QVQ¹n
Stf*uvU6OR`]ORlan�QVU�p�¼0b�dÆfiSt\]U�WÍO¯¶RU�WtOimgU>¶ROil_½]U>^aQ5½]QVU�pÐ^aS�^_Q�Ô$WV^ÓSVSVU�`D^_`&St\eU6j�ORseSV^_fg`�¼��|Q��|Q� � �Â�����r¦�¦
È(^aSV`]U�QTQ6¶iORla½]U=peU�StU�WVh+^_`]U�Q;\]f�Ô mgf�f�pàSV\]UF`]U�½]WtOilÜ`]U�ScÔ£fRWV±à^_Q6j�fgh+sKORWTU�pJSVfÐfRSV\]U�WTQ�¼PÅÆ¶gU�`
QVh=ORl_laU�QTSMOR`]pãQV^_h+s]laU�QTS*`eU�½]WVORl5`]U�ScÔÜfgWT±�Q=hFOi`KORmgU&SVfà\]O�¶RUD¾eSt`]U�QVQ=¶iORla½]U�f�¶gU�WP¿�yRygygye¼ÿbc`
SkORu]laUDµr¼Ó¿POiWVU QV\]f�Ô$`ûQTSkO¡St^_Q¹St^aj�QMfRdxsvf�fgWMOR`epûmgf�f�pã`eU�½]WVORl5`]U�ScÔÜfgWT±�¼ûZ5\]UDsvf�fgWM`]U�ScÔ£fgWT±
d�fg½]`]p]Q=w o ²ÚWTU�QTfg½]WVj�U�QFOidÂStU�W��iyÚÝ�½]U�WV^aU�Q=OR`]pãj�fg`]QT½]h+U�QMStfRStORl5fRd
¿�wR²gyásKOijk±RU�SVQ�¼åÃÜU�j¯Oi½]QVUËKÌ�Í�Î$ÏqÐ1Ñ3ÒNÓ1Í�Ô�Í3Õ�Ö�×_ÔqØ*ÏqÙtÑ�ÐQÔqØ�Ò�Ú�Í�ÙtÛIÜ}ÚÝÓ1ÐÞÐDß$Ñ�à�Ø�Ñ3Õ"ÒNØ�Ù�Ø�à�Ø�Ùtá:â�Ø�Ô$Ø�ÙKÑ�ÒNÓ1Í�Ô4ã�äGÔ$Ø�Ò�Ú�Í�ÙtÛ]Ü�ÚÝßqÓ�åKß=ß$Ñ�à�ØWÎqÙtÍ�à�Ø*ÔÒtÍ2æ(Ødæ(Ø�Ò'ÒtØ�Ù�ÒNß$Ñ�ÔçÍ3ÒtßqØ�Ù�ß$Ñ3ÐÞÕ�èêé	ßqØ�Ü'Ø�ã�ä:Ñ3ÙtØ_ë�ÏIÒtÑ3ÒNØ*ìHÒtÍ=â�Ø�ÒWÔqØ*Ú@æqÙtØ�Ø*ì�Í�Õ8ÔqØ�ÏqÙKÑ3Ð�ÔqØ�Ò�Ú�Í�ÙtÛIÜÝÚÝßqÓ�åKß/ß$Ñ�à�ØÎ$ÙNÍ�à�Ø�Ô?ÔqÍ3ÒtßqÓÞÔ$â$í%ÒNßqØ*ÙNØ=Ó1Ü�Ñ/ßqÓ1â�ßîÎqÙtÍ�æ$Ñ�æqÓ1ÐÞÓÞÒ�áçÒtß$Ñ�Ò�ÒNßqØ�Ü'Øçã�äHÚÝÓÞÐ1Ð�ÔqÍ3Ò�ÜNÏ$å*å�Ø�Ø�ìDè/é	ßqÓ�Ü_Ó�ÜGÒNß$Ø=ÙtØ*Ñ�ÜNÍ�Ô6ÚÝß]áÑ�à�Ø�ÙKÑ3â�ØÝïqÒNÔ$Ø*ÜtÜÝÓ1ÜÝå*Ñ3Ð�å�ÏqÐ�Ñ�ÒtØ*ì=ÕðÙNÍ�ëlæ(Ø�ÒNÒNØ�ÙWß$Ñ3ÐÞÕ�Í�Õ%ÔqØ*ÏqÙKÑ3ÐDÔqØ�Ò�Ú�Í�ÙNÛIÜ
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¾]St`]U�QVQ-^_Qxj¯ORlaj�½]l_OiStU�páQVf�St\KO¡S>U¯ORjk\Úd�fg½]`epàWTU�QTfg½]WVj�U*^_QxÔÜfgWTSV\p�Ry&svfR^_`´StQxSVf�StfRStORl(QTj�fgWTUMh=^éÀ
`�½eQM½]QVU�pãs]ORjk±RU�StQ�³�ÔÜU�j¯OR`ÿj�ORl_j�½]lÕOiSVU+SV\]UF¾]SV`]U�QTQM¶ROil_½]U r(ñQò �4ó(o Ð Ý r¨ò o · ÝIo(ôQôQoe¼ÑZ5\e^_Q
`]U�½]WVORl�`]U�ScÔ£fRWV±Ì¾K`]peQ+^a`âO¯¶gU�WVORmgU r(ñQòQõ ó(o ·÷ö c1ø(ùáWVU�QTfg½]WTj�U�Q+U�¶RU�W¹nâÝ�½eU�WTnÿOR`]pâj�fg`eQV½]h+U�QÝ r(ò o õ ó(o · r ó�c1ùDsKORjk±iU�StQØd�fRW
lafrj�OiSt^a`]m�St\]U�hP¼ Z5\]^aQ;^_Q6`]fRS6¶gU�WTnJmgf�frp�ORl_mgfRWV^aSV\]h�SV\]fg½]mR\�¼Ã£U�STStU�WÜORlamgfgWV^ÓSt\]h+QÆOiWVU[l_^_Q¹StU�p+u�U�laf�Ô¢St\e^_Q�fg`]U5ÀAmgfrf�p+ÄÍU�½]WVf�q�U¯ORWTjk\�³eý[^_mg\eU�QTS£øxU�mgWVU�U»qrU�ORWVjk\
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bc`]^aSV^ÕORlAsvfgse½]lÕOiSV^_fg`á^aQ»St\]U*¾KWTQTS6WVU�QVU¯OiWVjk\Ìj�ORQVU+uvU�j¯OR½eQVU*St\]U*WVU�QV½]lÓStQ6hFO¯náseWVf�¶gU+uvU�SVSVU�W6OR`]p
hFOR±iU�Q�^ÓS£d�ORQ¹StU�W£StfØmRU�S5WTU�QV½elaStQÜd�fgW£l_OiStU�WÜj�ORQVU�Q�¼�b�d�St\]U>Oih=fg½e`�S£fRd�Ç»ÄÍÄó^_QÜStf�f;QVh=ORlalv^ÓS£h=O¯n
l_fgQTUÜ^a`ed�fgWVh=OiSV^_fg`-^_`6St\]U�StWVOR^_`]^a`]m[OR`]pØ^Ód]St\eU�ORh+fg½]`´SA^_Q�Stf�fxlÕOiWVmgU�St\]U�WVUÜhFO¯n6uvUÜ½]`]`]U�j�U�QVQtOiWTn
j�fgh+s]½eSV^_`]mØÔ$\]U�`P¶iORWT^ÕOiSV^_`]mØ`eU�ÔèueWVU�U�pÐfRdAÇ»ÄÍÄÍQ�¼

bc`ÐSt\]^aQÍj�ORQVU6St\]U6¶iORl_½]U�Q[SV\KOiS[Ô£U�WVUØjk\]OR`]mgU�pÐÔ£U�WVUØÇxÄxÄúORh=fR½]`´S»OR`epÐmgU�`]U�WVOiSt^afg`ÑORh+fg½]`´S�¼
ü U�`]U�WVOiSt^afg`ÿORh+fg½]`´SM^aQØjk\KOR`]mRU�pÿStfáQTU�SM¶iORWV^_OiSt^afg`ÌOih=fg½e`�S;Stfáu�U&St\]U&QVORh+U&d�fgWMORlalÜÇxÄxÄ
ORh=fR½]`´StQ�¼MZ5\eUFORh+fg½]`´S-fRdÜ`]U�½]WtORl0`eU�StQ
OR`]pÚmgU�`]U�WVOiSt^afg`]Q-½]QTU�p�^a`áSt\]^aQ>j¯ORQTU=OiWVU*QV\]f�Ô$`J^_`
SkORu]laU�µ�¼ wr¼Ó¿g¼r�»`]lan-\KOilad]fid]St\]UÜsvfRs]½]lÕO¡St^_fR`6^aQ�¶iORWT^ÕOiSVU�p�³iQVf[StfRStORl´¶ROiWV^ÕO¡St^_fR`
Oih=fg½e`�SA^_Q�j�fR½]`´StU�p
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í�OiWV^ÕOiu]l_U�Q�½]QVU�pÐ^a` SV\]^_Q5j�ORQVU6ORWTUR·
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m m´OR½]QTQV^_OR`�¶ROiWV^ÕO¡St^_fR`
m �RyMsvU�WVj�U�`´SkORmRU6fid(WTU�QVfR½]WVj�U�Q
m ¿�Áe·Yz*`]U�½]WTfg`]Q
m QV^amgh=fR^_p&\]^ap]p]U�`POij�St^Ó¶iOiSt^afg`
m St\]WTU�QT\]fgl_p fg½rSts]½eSÍORj�St^Ó¶RO¡St^_fR`
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bc`â¾]mg½]WVUDµ�¼a¿&SV\]U�svfRs]½]lÕO¡St^_fR`Ìj�fg`´StOR^_`]Q;fg`]lanÿwÐ`]U�½eWtORl�`eU�ScÔÜfgWV±�Q*Ô$\]^_jk\â^_Q
St\]U h+^_`]^ahØ½]h
ORh=fR½]`´S»fRd�s�fgs]½]l_OiSt^afg`�¼[b�S>j¯Oi`áU¯ORQT^_lan u�UØQTU�U�`áSV\KOiS»SV\]UØU�¶Rfgl_½rSt^_fR`ÐfRd�Ä[U�½]WTf�qrU¯OiWVjk\Ú^_QÍ`]fRS
QTSkOiu]l_Ui¼(b�S�hFO¯n;QVfgh+U�SV^_h+U�Q(¾K`ep=WTU¯ORQTfg`KORu]laU5¾]St`]U�QVQTU�Q�u]½eS�^_`*mgU�`]U�WVORlK^aSVQÆsvU�WTd�fgWThFOi`]j�U5^aQ0`]fRS
ORp]h+^_WtOiu]l_UÜuvU�j¯OR½]QTU[SV\]U5¾]St`eU�QVQ�p]WTfgs]Q�hØ½]lÓSt^_sel_UÜSV^_h+U�Q0p]½eWV^_`em-SV\]U5StWVOR^_`]^a`]m]¼�Z5\]U�WTUxOiWVU5\�½]mgU
l_U¯Ois]Q�^_`MSt\]U5¾]SV`]U�QTQÜ¶iORla½]U�Q�¼(Z5\]U�QVUxlaU¯ORseQ�h+U¯Oi`*SV\KOiS�s�fgs]½]l_OiSt^afg`M\KORp+mgfRS�QTfgh=U$^a`�SVU�lal_^_mRU�`]j�U
ORuvfR½eS5QVfRla¶�^_`]mØSV\]U-s]WVfRu]l_U�h u]½eS$^ÓS�Ô£ORQ$l_fgQ¹S¯¼ÆZ5\]^aQ$\KORs]s�U�`]Q$u�U�j�OR½]QVU-s�fgs]½]l_OiSt^afg`&QT^_ä�U>^aQ5QVf
QVh=ORl_l�St\KO¡S-^aS>j�OR`]`]fRS-Q¹StfgWTUMSt\]UMlaU�¶gU�l0fRd�svU�WTd�fgWThFOi`]j�Ui¼MÃ£U�j�OR½]QTU=Ê�wRÊ(ÀcÄÍf�p]U�Q-QTStORWTSV^_`]m&SV\]U
Ý�½eU�WV^aU�QÍORWVU-WVOR`]p]fgh+lanFQVU�l_U�j�StU�pÐSt\]U�WVU6^_Q$s�fgQVQT^_u]^al_^aScn+St\]OiS$St\]fgQTU
`efrp]U�QxOiWVU>¶gU�WTnDuKORpP`]frpeU�Q
d�fgW-QTSkOiWTSt^a`]m StfP¾]`]pÌWVU�QVfg½eWVj�U�Q;Ui¼ùm]¼Ó³ASV\]U�nàh=O¯nÚuvU+fg`JSV\]UFU�p]mgU+fRd�SV\]U=`eU�ScÔÜfgWV±ÚÔ$^aSV\Jd�U�Ô
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jk\]OR`]j�UÍStf
ÔÜU¯Oi±RU�W5`eU�ScÔÜfgWV±�Q£SVfØmgU�SÜQVla^_mg\´SVlanMu�U�STStU�W�¾]St`eU�QVQTU�Q�¼ÜÇÍl_QVfe³
^ad�St\]U[Ý�½]U�W¹n*fgWV^amg^_`]OiStfgWTQÆORWTU$QVU�SÜQVf-St\]OiS0¾K`]p]^a`]m-WVU�QVfg½]WTj�U�Q£^_QÆ¶RU�W¹n=U�ORQTnMORl_QTf6s�f�fgW0`]U�ScÔÜfgWT±�Q
hFOR`]ORmgUÜSVf>OiSTSkOR^a`;mgf�frp
¾]St`]U�QVQÆ¶iORla½]U�Q�¼(Z5\]^aQÆj¯OR`Mu�U�j�WV½]j�^ÕORl°³RQTStORu]laU�`]U�ScÔÜfgWT±�Ö�Ui¼ùme¼a³´O»`eU�½]WVORl
`]U�ScÔÜfgWV±àSt\KO¡SØ±RU�U�s]QØ¾eSt`]U�QVQØ¶iORl_½eU�Q;^a`]QV^ap]U&Oiuvfg½rS¸�gygyDsvfR^_`´StQ
WtOR`]mRU�×6j�OR`ÿu�UFp]WTfgs]s�U�pÿu´n
`]U�ScÔÜfgWV±&Ô$\e^_jk\Dj�fg½]`´SVQÍfg`elan&fR`Dla½]jk±�¼
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È(^_mg½eWVU£µr¼a¿R·(ÅÆ¶gfRl_½eSV^_fg`ØfidvwxÄÍU�½]WtORleÄÍU�ScÔ£fgWT±�Q�OR`]p o ygyRygygyÍmRU�`]U�WtOiSV^_fg`]Q�¼(Z5\]U�WVU5h=O¯n;Ois]svU�ORW
`]U�SVQAÔ$\]^ajk\;j�fR`�StOR^_`eQAh+fgWVU�^a`�SVU�lal_^_mRU�`]j�U0u]½eSAuvU�j¯OR½]QTU£s�fgs]½]l_OiSt^afg`-^_Q�Stf�fxQThFOil_lg^ÓSAj�OR`]`]fiS(\]fRl_p
St\]U-^_`rd�fgWVh=OiSt^afg`�¼�Z5\]U-j�½]W¹¶gU6^_Q$j¯Oil_j�½elÕOiSVU�p ORQ[OR`DO¯¶gU�WtORmgU6fRdÑ�RygyMlÕOiQTS5mgU�`]U�WVOiSt^afg`]Q�¼
ÃÜU�j¯Oi½]QVU+St\]U+Ý�½]U�WT^_U�WTQØORWTU*WtOR`]pefgh=lÓnÑjk\]fRQVU�`ÌSV\]U+Ý�½eU�WV^aU�W6hFO¯náu�U+fg`àSV\]U+U�p]mgU=fRd£SV\]U

`]U�ScÔÜfgWV±DfgW[^_`DSt\]UØj�U�`´StU�W�¼ ô ½eU�WTnDQ¹SkORW¹StU�pÑd�WTfgh St\eU;U�pemgUØ^_Q[p]^Óß�U�WVU�`´SÍSt\KOR`ÐÝ�½eU�WTnPQTStORWTSVU�p
d�WVfgh j�U�`´StU�W�³$½]QV½]ORl_lÓnÿ^_Q*St\]fR½]mg\´SFSV\KOiS=Ý�½eU�WV^aU�Q=QTSkOiWTStU�p¢d�WVfRh U�p]mgUÐORWVU	q�\]ORWVp/sDseWVfgu]laU�h+Q
Ô$\]^_laU>j�U�`´SVWtORl�Ý�½]U�WT^_U�QxORWTU_q�U¯OiQTn s6s]WVfRu]l_U�h=Q5u�U�j�OR½]QVU
h=fRQTS$fRdASt\]U-WVU�QVfg½eWVj�U�Q»ORWTU
lafrj�OiStU�p ^_`
St\]U$j�U�`´StWVU[fRdvSt\]U[Ê�wRÊ(À�Ä[U�ScÔÜfgWV±�¼�Z5\]^_Q�WVOR`]p]fgh+`]U�QVQ�l_U�ORp]Q0Stf-QV^ÓSt½KO¡St^_fR`*SV\KOiS�QTfgh=U5SVU�QTSVQ£OiWVU
U¯ORQT^_U�WÆSVf>`]U�½eWtORlK`]U�ScÔ£fRWV±ØStf>QTfgla¶RU5St\KOR`*fRSV\]U�WTQ�OR`]p*u�U�j¯Oi½]QVU[fRd�St\]^aQÆSt\]U5pe^aßvU�WVU�`]j�U$u�U�ScÔÜU�U�`
¾]St`]U�QVQTU�Q»fRdÆ`]U�½]WVORl�`]U�ScÔÜfgWT±�Qxj�fg½]lapÐu�U6¶RU�W¹nÐQThFORlalî¼ÜZ5\]U;p]^Óß�U�WVU�`]j�U6uvU�ScÔ£U�U�`Ñ¾]SV`]U�QTQVU�Q>j¯OR`
uvU-fg`]lÓnFd�U�ÔèsKORjk±iU�SVQxOidÂSVU�WK�Ry*WVU�QVfg½eWVj�U-Ý�½]U�WV^_U�Q�¼
ýÍf�Ô£U�¶gU�W�³�U�¶RU�`ÿ^adÜ¾]St`eU�QVQMpe^aßvU�WVU�`]j�U=^_Q-¶gU�WTnJQVh=ORl_l°³�SV\]U&u�U�STStU�W
`]U�ScÔÜfgWT±àÔ$^al_l0QV½eWT¶�^a¶RU�OR`]p
l_^a¶RU[SVf;St\eU»`]U�æ�S5mRU�`]U�WtOiSV^_fg`�¼Æøxf�Ô$`DlaU¯ORs+Ô$^_lal�j�fgh+UÍÔ$\]U�` ÔÜU¯Oi±=QT½]WT¶�^a¶RfgW�j�OR`]`]fRS�hFOR^a`´SkOR^a`
St\]U[¾]St`]U�QVQ�¼�b�SÜ\KORQÜ`]fØs]WTfgs�U�W�^_`´StU�l_l_^amgU�`ej�U5Stf
QVfglÓ¶gUxWTU�QTfg½]WVj�U»p]^aQVj�f�¶RU�WTn=s]WTfgu]l_U�h ^_`=ORl_l�WtOi`rÀ

o �



 15600

 15800

 16000

 16200

 16400

 16600

 16800

 17000

 17200

 27150  27200  27250  27300  27350  27400  27450  27500

F
itn

es
s

Generation

2 Neural Networks

Best

È(^_mg½eWVUxµr¼ w�·(Z�Ô£fMp]^Óß�U�WVU�`�S£uvU�\KO¯¶�^_fgWTQ�fRd�`]U�½]WtOil�`]U�ScÔ£fgWT±�Q�¼�È(^_WTQTSÜ\KORlÓd�fRd�St\eUxmgWVORs]\&p]U�h=fR`rÀ
QVWtO¡StU�Q£QTSkOiu]l_U»`eU�ScÔÜfgWV±�Oi`]p&QVU�j�fg`epP\KOilad�QT\]f�Ô$Q[½e`]QTStORu]l_Ux`]U�ScÔÜfgWV±�¼Üq�StORu]l_UÍ`]U�ScÔÜfgWT±FStWT^_U�Q�Stf
p]f=mRfrf�pM¸TfRuP^a`PU�¶gU�W¹nÐU�`´¶r^aWVfg`eh=U�`�S�³�½]`]QTStORu]laU6SVWV^_U�Q5Stf+p]fFmgf�f�pM¸Tfgu Ô$\]U�`ÑU�`´¶�^_WTfg`]h+U�`´Sx^aQ
U¯ORQ¹n=d�fgWÜ^aSÜu]½eS5peWVfgs]QÜp]f�Ô$`&Ô$\]U�`�SV\]UxU�`�¶�^aWVfg`]h+U�`´S5^aQ£p]^ÓÙ+j�½]lÓS¯¼0q�SkORu]laUx`]U�ScÔ£fRWV±F^aQ£u�U¯OiSVU�`
½]sûu´nÿ½e`]QTStORu]l_UDOiS*mRU�`]U�WtOiSV^_fg`ûwgµ o ¿�Áe¼ãq�StORu]l_U�`eU�ScÔÜfgWV±ÿmgfiSM¾]St`]U�QVQ*¶iORl_½]U�fidØ¿�Á´µ o �áOR`]p
½]`]QTStORu]laU>mgfRS-¿�ÁV�gµRye¼
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p]fgh+lan*jk\]fgQTU�` QV^ÓSt½KO¡St^_fR`]Q�³rOR`]pFSV\�½]Q�St\]UÍ¾]St`]U�QVQ£Ô$^al_l�p]WVfRs�¼Æb�S5h=OR`KORmRU�QÜSVfØmgU�S�mgf�frp=¾]St`]U�QVQ
St^_h+U=SVfáSt^_h+U&u]½rS+ORQMfRdÂStU�`â^aSMs�U�W¹d�fgWVh+Q;¶gU�WTnâs�frfRWVlanR¼�ÃÜU�j¯Oi½]QVU ¾]St`eU�QVQ*j�½]WT¶RUP^aQMO¯¶gU�WVORmgU
¶ROil_½]U»SV\]fgQVU-s�frfRW£¶iORl_½]U�Q5Ô$^_l_lvs]½]QT\PSt\eU6j�½]WT¶RU
pef�Ô$`�¼

Å0¶RU�`åSt\efg½]mg\¢SV\]UÑ^a`]^aSV^ÕORl�s�fgs]½elÕOiSV^_fg`ãÔ�ORQFQVh=ORl_laU�QTS=s�fgQVQT^_u]laUDSV\]UÑU�¶Rfgl_½rSt^_fR`¢j�fR½]l_pËWTU¯ORjk\
f�¶RU�WÍ¿�Ágygygy>¾]SV`]U�QTQ£¶iORl_½]UÍOR`]p=^aSÜp]^_p=`]fRSÜp]WVfRsFp]f�Ô$`Fd�WTfghÞSt\]U�WVUi¼0b�S�h=OR`KORmgU�p+SVf
¾K`ep&QVfgh+U
^_`´StU�l_l_^amgU�`ej�U[OR`]p&j�fg½]lap&±RU�U�s�St\KO¡S£^a`ed�fgWVh=OiSV^_fg`*u]½eS�^aSÜj�fg½]lap&`]fRS£WVU�ORjk\&\]^amg\]U�W�¼�ÅÆ¶gU�W¹nFSV^_h+U
^aS�d�fg½e`]pP`eU�ÔèQTfgl_½rSt^_fR`�^aS[ORlaQVfMl_fRQTS$^aS�¼

b�SMQVU�U�h+QØSt\KOiS;fg`ÿQVfRh=U&laU�¶RU�lÜSV\]U�l_^Ód�U=fid5St\]U�`]U�½]WtOil£`]U�ScÔ£fgWT±�^aQØpKOR`]mRU�WVfR½]Q�¼Úbc`âOÐ¾Kmg½eWVU
µr¼ w�Ô£UFj¯OR`ÌQTU�U�OPh=fgWTU=j�l_fgQTU=QT^aSV½KOiSt^afg`�fid�St\]U=U�¶Rfgl_½eSV^_fg`JfRd[wP`eU�½]WVORlÜ`eU�ScÔÜfgWV±�Q�¼áZ5\e^_Q;^aQ
St\]U*QtOih=U*QV^ÓSt½KO¡St^_fR`ÚORQ
QT\]f�Ô$`�^a`Ú¾]mg½]WVUFµr¼Ó¿+OiS6mgU�`]U�WtOiSV^_fg`eQ;wRµRygygy¡À�wgµV�RyRye¼ØZ5\]U�WVU+^_Q>\�½]mgU
WV^_QT^_`]mxfRd�St\]U5¾]SV`]U�QTQÜOi`]pMd�U�ÔãSt\]fg½eQtOR`]peQ�mRU�`]U�WtOiSV^_fg`]Q0fidvQ¹SkORuel_U�`eU�QVQ�¼0Z5\]^_Q0^aQÆQVU�j�fg`ep=\]^amg\]U�QTS
¾]St`]U�QVQ$¶iORl_½]Uxf�¶RU�W5St\eU-Ô$\efgl_U>U�¶gfgla½eSt^afg`�¼0Ã£½rS[Ô$\]OiS$\KORs]s�U�`eU�pPOidÂStU�W�St\KOiSu:PZ�U�WVWT^_u]laU>p]f�Ô$`rÀ
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ÄÍU�½eWVf�qrU�ORWVjk\àp]WTfgs]Q
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È(^_mg½eWVU*µr¼��e·>Z5\]WTU�U+p]^aßvU�WTU�`´S-¾]St`eU�QVQ-¾Kmg½eWVU�Q-j�fg`´SkOR^a`]^_`]m�^a`]s]½eSVQ-`]fRS-WVU�lÕOiSVU�páStf `]U�^_mg\�u�fgWVQ�¼
bc`�U¯Oijk\J¾Kmg½eWVU*ScÔ£fP^_`]s]½rS6¶iORla½]U�Q
ORWTU+½eQVU�p�¼ÿ���u��¤F^_Q>StU�QTSVU�p�Ô$^ÓSt\��u�u�u����Í��Ë�àOR`]pW¤������-OR`]p
¾K`KORlalanO�u�u�u����Í��Ë�*OR`]p	¤������0OiWVU5StU�QTStU�p+SVfgmgU�St\]U�W�¼0È(^aWVQ¹S�OR`]p*QVU�j�fg`]p+¾]St`eU�QVQ�j�½eWT¶gU�Q£OiWVU[ORl_h+fgQ¹S
^_p]U�`�SV^_j�ORl�WVU¯Oijk\]^_`]m6¶iORl_½]U6¿¯z´yRygye¼0õ�ORQ¹S£fg`eUx^_QÜhØ½]jk\&s�f�fgWVU�W�³�^_`ed�fRWVh=OiSt^afg`*j�fg`´SkOi^_`]U�pF^_`e¤������
OR`]pw�<�u�u����Í��Ë� ^aQ5`]fRS[U�`]fR½]mg\ Stf*hFOi±RU>^_`´SVU�l_la^_mgU�`´S5WVfg½rSt^_`emMp]U�j�^_QV^afg`]Q�¼
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öÍQV^a`]m ^_`]se½eStQ?Ç��u��¤�³$�î�e�����ÈÊ>Ç&À��>� �����>½/����³Ñ¤������»fgWd�<�u�u����Í��Ë�àORlafg`]UØSV\]U+ÄÍU�½eWVf�qrU�ORWVjk\àÔ$^_lal
ORlaÔ£O¯nrQ[QVU�`]páfgW$WVUc¸TU�j�SxSt\eU;Ý�½]U�W¹n d�fgWxOil_l�SkOiWVmgU�StQ[fRdÆQTU�`]p]U�W»`]f�p]UR¼5Z5\eU;^_`rd�fgWVh=OiSt^afg`&d�U�pDStf
`]U�½]WVORl(`eU�ScÔÜfgWV±P^_Qx^a`]p]U�svU�`]p]U�`´S>fid0SkORWTmgU�Sx`]frpeUMOR`]pÐSV\�½]Q>`]U�½eWtORlA`]U�ScÔÜfgWV±DÔ$^_lal�mR^a¶gU
QtORh+U
fg½eStse½eS0d�fgW�ORlaleSt\]U5StORWVmgU�StQ�¼(ZAORWVmgU�S�`]frpeURXYQ�`eU�^_mR\�u�fgW�ORh+fg½]`´S�OR`ep+`eU�^_mR\�u�fgW0WVOR`]±ØfRd�SkOiWVmgU�StQ
^_Q5WVU�lÕOiSVU�p StfMSkOiWVmgU�SxOi`]pDSV\�½]QÍ`eU�½]WVORl�`]U�ScÔÜfgWT± Ô$^al_lvmg^a¶RU6pe^aßvU�WVU�`´SÍfR½eSts]½rS[¶iORla½]U�Q5d�fgW5U�¶gU�WTn
SkORWTmgU�S$`]f�p]U6OR`]p�SV\�½eQxÊ�wRÊ(À�Ä[frpeU>hFO¯n�QTU�`]pDfgW$WVUc¸TU�j�S[Ý�½]U�WV^_U�Q�¼

b�S
^aQ-`]fRSt^aj�U�ORu]l_UMSV\KOiS-¾]St`eU�QVQ
j�½]W¹¶gU�Q;fRdÜd�U�Ô�^a`]s]½eSVQ
OiWVU+hØ½]jk\àh=fgWTU*QTStWVOR^_mR\�S-SV\KOR`àj�½]W¹¶gU�Q
½]QV^a`]mFOil_l�QV^éæD^_`]se½eS$¶ROil_½]U�Q�¼$ÄÍU�Ô�mgU�`]U�WVOiSt^afg`ÐfRd(`]U�½eWtORl�`]U�ScÔ£fgWT±�Q»\KO¯¶gU;ORl_h+fgQTS$QVORh+U6d�½]`ej�À
St^_fR`KORl_^ÓScnJOR`]pÿ¾]St`eU�QVQ*¶iORl_½eU�QØSt\]OR`ãSV\]U�^aWMsKORWTU�`´StQ�¼â÷JU�^amg\´SM¶iORWV^_OiSt^afg`�mgU�`]U�WVOiStU�Q=^ap]U�`´SV^_j¯Oil
`]U�½]WVORl�`]U�ScÔ£fgWT±�Q[Ô$\]^ajk\P±iU�U�sÑmgU�STSt^a`]m*ORl_h+fgQ¹S5QtORh+U»¾]SV`]U�QTQ[¶iORla½]U�Q�¼
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bc`àSV\]^_Q-j¯OiQVU+^_Q>h+U¯ORQT½]WVU�p�\]f�ÔÞh;½]jk\�sKOijk±RU�SVQØÄ[U�½]WTf�qrU¯OiWVjk\�½eQVU�Q6Ô$\]U�`Jp]^aßvU�WTU�`´S
ORh+fg½]`´S
fRd0WVU�QVfg½eWVj�U�Q>ORWTU
`]U�U�p]U�pÑStf+¾K`]p�¼$ZAORWVmgU�S>ORh+fg½]`´S[fRd0WTU�QTfg½]WVj�U�Qx¶iORWT^_U�Q[d�WTfgh#¿�y=s�U�WTj�U�`�SÍStf
¿�ygyØs�U�WVj�U�`´S$Ô$^aSV\DQ¹StU�s]QÍfidÜ¿¯y*s�U�WTj�U�`�S�¼��[U�QV½]lÓStQ[ORWVU>j�fgh+sKORWVU�p�StfMfRSV\]U�W[ORlamgfgWV^ÓSt\]h+Q�³�Ã�ÈÆqv³
ýxø>q OR`]pDQTSVU�^_`eU�W�¼

í�ORWV^_ORu]l_U�Q�½]QTU�pÐ^a`&St\]^aQ$j¯ORQTU
OiWVUR·

m ¿�ygyØs�U�U�WVQ
m o ²RzMla^_`]±�Q
m o ²RzMWTU�QVfR½]WVj�U�Q
m ÊAf�ÔÜU�W¹Àcõ�O�Ôèp]^_Q¹StWV^au]½eSVU�p�Stfgs�fglafgmRn
m ü Oi½]QVQT^ÕOR`�¶iORWV^_OiSt^afg`
m ¿�ygygyRyØmgU�`]U�WtOiSV^_fg`eQ
m ÊAfgse½]lÕOiSV^_fg`Dw¡z
m qr^_mRh=fg^apF\]^ap]p]U�`ÐORj�St^Ó¶RO¡St^_fR`

z �



m Z5\]WVU�QV\]fRl_pDfg½eStse½eS[ORj�SV^a¶iOiSV^_fg`
m ¿�ye· �Ø`]U�½]WTfg`]Q��|»�5|}� � ��¦ © �Â��¦

È(^_mg½eWVU
µr¼ù²=QV\ef�Ô$Qxj�½]W¹¶gU�Q>½eQVU�pá^a`DSV\]^_QÍj¯ORQTUR¼ÍÄÍU�½]WVf�q�U¯ORWTjk\áj�fg`]QT½]h+U�Qxh;½]jk\Ñh+fgWVU6sKORjk±iU�StQ
St\KOR`àQTSVU�^a`]U�W-u]½eS6St\e^_Q>^_Q-Ý�½]^ÓStU*fgu´¶�^_fg½]Q�¼&q�StU�^a`]U�W-\KOiQ
mglafguKORlA^_`ed�fRWVh=OiSt^afg`ÑfRd£`]frpeU�Q�³�l_^a`]±�Q
OR`]pÌWTU�QVfR½]WVj�U�QMOR`ep�Ô$^aSV\JSt\e^_Q6±�`ef�Ô$laU�p]mRU&QTSVU�^_`eU�WØOil_mgfgWT^aSV\]h j�OR`Ìh=OR±RU=QVh=ORl_laU�QTS6s�fgQVQT^_u]laU
WVfg½eSVUMStf l_f�j¯OiSVU*ORl_lAÔ�OR`´SVU�p�WTU�QTfg½]WVj�U�Q�¼�ýxø>qá½]QTU�QØOil_QVf�d�U�Ô£U�W
sKOijk±RU�SVQ
SV\KOR`JÄÍU�½eWVf�qrU�ORWVjk\
u]½eS$St\]U�n�u�fRSt\ `]U�U�pÐlafRStQ5fid(sKOijk±RU�SVQ[Ô$\eU�`ÑOih=fg½e`�S$fid(`]U�U�p]U�pÐWTU�QVfR½]WVj�U�Q[^_`]j�WVU¯OiQVU�Q�¼
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È(^amg½]WTU6µr¼ ²r·�öÍQtOimgU-fRd(s]ORjk±RU�StQÍÔ$^ÓSt\ p]^Óß�U�WVU�`´S[ORh+fg½]`´S$fRd�SkOiWVmgU�SÍWTU�QTfg½]WVj�U�Q�¼��|»�5|} ® ���A�´� © ¦¯�����

ÄÍU�½eWVf�qrU�ORWVjk\*½]QTU�Q�h+fgWVUÜsKORjk±RU�StQ�St\KOi`MQTStU�^_`]U�WÆfgW0ýÍø>qv¼´Ã£È0q;½]QVU�Q0d�U�ÔûsKORjk±RU�StQ0Ô$\]U�`+StORWVmgU�S
ORh=fR½]`´S£fRd�WVU�QTfg½]WTj�U�Q£^_Q�±RU�srS�QVh=ORlalKu]½eS£Ô$\eU�`&St\e^_QÜORh=fR½]`´SÜWT^_QTU�Q£f�¶RU�W$µRyVUÞÃ�È0q+½eQVU�Q£h=fgWTU
sKORjk±RU�StQ$St\KOi`ÐOR`´n�fiSt\]U�WÍOil_mgfgWT^aSV\]hP¼
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bc`=St\e^_Q�j¯ORQTUÍSt\eUÍU�ß�U�j�S�fid�l_f�ÔÜU�WT^_`]m
ORh+fg½]`´S£fid�Ý�½]U�WT^_U�WVQ£s�U�W�mgU�`]U�WVOiSt^afg`+SVf;j�ORl_j�½]lÕOiSVU5¾]St`]U�QVQ
¶ROil_½]UMfRdÜ`]U�½]WtORl0`eU�ScÔÜfgWV±á^aQ>U�æeORh+^_`]U�p�¼O�»SV\]U�W»¶iORla½]U�Q6ORWTU*±RU�srS6SV\]U*QtORh+U*u]½eS
ORh+fg½]`´S-fRd
Ý�½eU�WV^aU�Q�¶iORWV^aU�Q�¼(b�d�St\]U$¾]SV`]U�QTQ£¶iORl_½]U$fRd�ÄÍU�½eWVf�qrU�ORWVjk\F^_Q�½]`KOißvU�j�StU�pFÔ$\]^_laU$Ý�½eU�WV^aU�WÜORh+fg½]`´S£^aQ
p]WVfgsesvU�pÐ^_`DlÕO¡StU�W$U�¶gfgla½eSt^afg`]Q[QVh=ORl_laU�W5Ý�½]U�WT^_U�WxORh+fg½]`´S[QV\efg½]l_pPuvU6½]QTU�pÑu�U�j�OR½]QVU;fRdÆQThFORlal_U�W
St^_h+U»½]QVORmgUi¼

í�ORWV^_ORu]l_U�Q�½]QTU�pÐ^a`&St\]^aQ$j¯ORQTU
OiWVUR·

m ¿�ygyØs�U�U�WVQ
m o ²RzMla^_`]±�Q
m o ²RzMWTU�QVfR½]WVj�U�Q
m ÊAf�ÔÜU�W¹Àcõ�O�Ôèp]^_Q¹StWV^au]½eSVU�p�Stfgs�fglafgmRn
m m´OR½]QTQV^_OR`�¶ROiWV^ÕO¡St^_fR`
m ¿�ygygyRyØmgU�`]U�WtOiSV^_fg`eQ
m ^_`]^ÓSt^_ORl�svfgse½]lÕOiSV^_fg`Dw¡z
m QV^amgh=fR^_p&\]^ap]p]U�`POij�St^Ó¶iOiSt^afg`
m St\]WTU�QT\]fgl_p fg½rSts]½eSÍORj�St^Ó¶RO¡St^_fR`
m ¿�ye· �Ø`]U�½]WTfg`]Q��| 
 |}� � ��¦ © �Â��¦

bc`:StORu]laUÚµr¼Yzÿ^_Q�QV\ef�Ô$`þORh+fg½]`´S�fRd
Ý�½]U�WT^_U�WVQ OR`]p:j�fgWVWTU�QVs�fg`]pe^_`]mÿ¾]SV`]U�QTQDs�U�W�Ý�½]U�WTnR¼�ÇxQ
j¯OR`âu�U�QVU�U�`�³ÜSV\]U&¶iORl_½eU�Q*ORWTU&Ý�½]^aSVU�`]U¯ORWMU�ORjk\ãfRSt\]U�W�¼Ë¿¯yÑÝ�½eU�WV^aU�Q*mgfRSØuvU�QTSM¾]SV`]U�QTQ+¶iORla½]U
OR`]pÌSt\�½]Q*^ÓSØ^_Q;QV½]mgmRU�QTSVU�pãORh+fg½]`´SØSVfá½]QVU�^a`Ìd�½eSt½]WTU�U�¶Rfgl_½eSV^_fg`eQ�¼àöÍQT^_`]máQThFORlal_U�W6SV\KOR`:¿�y
Ý�½eU�WV^aU�Q-Ä[U�½]WTf�qrU¯OiWVjk\�XYQ-svU�WTd�fgWThFOR`ej�U;\ef�ÔÜU�¶RU�W-p]WTfgs]Q�¼6b�S>p]f�U�Qx`]fRS>mgU�S>U�`efg½]mg\ÚpKOiStO=d�WVfRh
ÊÜwiÊÆÀcÄÍU�ScÔ£fgWT±&StfM¾Kmg½eWVU-fg½eS$\]f�ÔþStf+QVfglÓ¶gU-WVU�QVfg½]WTj�U-Ý�½]U�W¹n s]WVfRu]l_U�hP¼
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Z(ORuel_U=µr¼Yz]·;ÈA^aSt`eU�QVQ-s�U�W6Ý�½]U�W¹nád�fgW-p]^aßvU�WTU�`´S;Ý�½]U�WTnJORh+fg½]`´StQ-s�U�W-mgU�`]U�WVOiSt^afg`àd�fRW-SV\]U+uvU�QTS
`]U�½]WVORl�`]U�ScÔ£fgWT±�^_` lÕOiQTS5mgU�`]U�WVOiSt^afg` ^î¼YUR¼Ó³]mgU�`]U�WVOiSt^afg`Ú¿�ygygygyMfRdAU�¶Rfgl_½rSt^_fR`�¼��| 
 |} ® ���A�´� © ¦¯�����

bc`=St\e^_Q�j¯ORQTUx^_Q�QT\]f�Ô$`&St\KOiS�½]QT^_`]m
QVh=ORl_laU�W�ORh+fg½]`´S�fRd�Ý�½]U�WV^aU�WVQ�Ô$\]^_laU5StWtOi^_`]^a`]m6ÄÍU�½eWVf�qrU�ORWVjk\
p]frU�Qx`]fiS>OißvU�j�S>ORlamgfgWV^ÓSt\]hDXYQ5svU�WTd�fgWThFOR`ej�UR¼_�»`]lan SVWtOR^a`]^_`]m*½]QT^_`]mFQVh=ORl_laU�QTS[Ý�½]U�WTnÐORh=fR½]`´StQ
l_f�Ô£U�WVQxSV\]U;¾]SV`]U�QTQ>¶ROil_½]Ui¼>b�S>^_QÍQV½]mgmRU�QTSVU�páSt\]OiSM¿�yFÝ�½]U�WV^aU�WVQ-OiWVUØ½]QTU�pÚ^_`Pd�½eSt½]WTUØ^_`eQTStU�ORpáfRd�Rye³]u�U�j�OR½]QVU-St\e^_Q5jk\KOR`emgU>d�ORQTSVU�`�XYQÍj�ORl_j�½]lÕO¡St^_fR`]Q£^°¼ùUi¼a³KU�¶gfgla½eSt^afg`�QV^amg`]^a¾]j¯OR`´StlÓng¼
È ('� \ �&J�}�| i5}������|}�~|Q� ç �´� © �

ÄÍU�½eWtORlÜ`]U�ScÔÜfgWV±�XYQM^_`´StU�l_la^_mgU�`]j�U+j¯ORs]ORu]^_la^aScnáj�OR`ÿu�U&h=f�p]^Ó¾KU�pJu�nJQVU�SVSV^_`]mÑpe^aßvU�WVU�`´S*ORh+fg½]`´S
fRd[\]^_p]peU�`âlÕO¯ngU�WVQ+OR`]pâp]^Óß�U�WVU�`�S+Oih=fg½e`�S*fidÍ`eU�½]WTfg`]Q*fg`ÿSt\]fRQVU lÕO¯ngU�WVQ�¼Ìb�dÍSV\]U ORh+fg½]`´S*fRd
`]U�½]WTfg`]Q5^aQ�QVh=ORl_l�`]U�½]WtORl�`]U�ScÔÜfgWV±Fj¯OR`]`efRS[ORs]s]WTf¯æe^ahFO¡StUx^a`]s]½eS�WVU�l_OiSt^afg`]QÜj�fgWTWVU�j�StlÓng¼0b�d�St\]U�WVU
ORWVU»SVfrf*h=OR`´n&`]U�½]WVfg`eQÍ^a`D`eU�½]WVORl�`]U�ScÔÜfgWT±�^aS�Ô£ORQTSVU�QÍs]WVU�j�^_fR½]Q$j�fgh+s]½eSV^_`]mØSV^_h+UR¼
í�OiWV^ÕOiu]l_U�Q�½]QVU�pÐ^a` SV\]^_Q5j�ORQVU6ORWTUR·

m ¿�ygyØs�U�U�WVQ
m o ²RzMla^_`]±�Q
m o ²RzMWTU�QVfR½]WVj�U�Q
m ÊAf�ÔÜU�W¹Àcõ�O�Ôèp]^_Q¹StWV^au]½eSVU�p�Stfgs�fglafgmRn �r¿



� Ä[U�½]WTfg`]Q È(^aSV`]U�QTQ Ê(Oijk±RU�SVQ � �K� ÊAORWVU�`´StQ Ã£fgWV` ý[fgs]Q ÇxmgU ÅÆÙ+j�^aU�`]j�n
¿ �r·ùy ¿�µV�Rygyr¼ y wV�V�iy z´yr¿ zgÁg² zRz]¿�� � ²g²g²g²´µ Á o ye¼Ó¿��
w wRyr·a¿�y ¿�µR²gy ��¼ y ¿�²g²V� o ²�� z´µ o ¿¯y o ²e¿�� �V� wiz �e¿¯zk� ye¼ wiz
o wV��·a¿�y ¿��gyg²e¿R¼ y ¿�µRyR² o ²RÁ z o z ¿¯yg² ²gy´µr¿b� � ²´w�� � ye¼ wV�
Z(ORuel_U
µr¼ �r·5q�StOiSt^aQTSV^_j�Q$fRdASt\]WTU�U6p]^aßvU�WTU�`´SÍ`]U�½]WVORl�`]U�ScÔÜfgWV±�Q�¼ÍÅÆ¶RU�`ÐSV\]U
U�Ù+j�^_U�`]j�nDfRd(St\]U6lÕORQ¹S
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sKORWtOi`�SV\]U�QTU�Q�SV\]WVU�Ux`�½]hØu�U�WTQ�¼�È(^_WTQTSÜfg`]U[StU�lal_Q�St\]UxfgWVp]U�W£`�½]hØu�U�W£fRd�St\eU»m´ORs=uvU�ScÔ£U�U�`DlÕO¯ngU�WVQ
Ô$\]U�WTUØSt\]^aQxj�fR`]`]U�j�St^afg`á^_Q»lafrj�OiStU�pÑUR¼Ym]¼Ó³ � ¿Mh=U�OR`]QxSV\KOiS>j�fg`]`]U�j�SV^_fg`á^aQxu�U�ScÔÜU�U�`Ú¾KWTQTS>m´Ois�³
uvU�ScÔ£U�U�`�^_`es]½eSÜlÕO¯ngU�W£OR`ep&\]^_pep]U�`=lÕO¯ngU�W�¼ � w6^aQÜm´OisFu�U�ScÔÜU�U�`&¾]WVQTS£\]^_pep]U�`=lÕO¯ngU�W�OR`]p=QVU�j�fg`]p
\]^_p]peU�`ÚlÕO¯ngU�W>fgW>fg½eSVs]½eS6lÕO¯nRU�W�³�peU�s�U�`]p]^a`]m ^ad�St\eU+`eU�½]WVORl0`]U�ScÔÜfgWT±Ñ\KORQ-fg`]UMfRW»ScÔ£fD\]^_pep]U�`
lÕO¯ngU�WVQ�¼ � o h+U¯Oi`]Q=mgORs¢u�U�ScÔÜU�U�`åQVU�j�fg`]på\]^ap]p]U�`¢lÕO¯nRU�W=OR`]pËfg½rSts]½eS=lÕO¯nRU�W�¼åZ5\e^_QF`eU�½]WVORl
`]U�ScÔÜfgWV±P\KORQ[ScÔ£f�\]^ap]p]U�`álÕO¯ngU�WVQ�¼>qrU�j�fg`]pÚ`�½]hØu�U�Wx^a`]QV^ap]U;s]ORWVU�`�SV\]U�QTU�Q>StU�l_laQ[Ô$\]^ajk\á`]U�½eWVfg`
^_`�SV\]UF¾KWTQTSMl_O�nRU�WØ\]ORQ;St\eU&j�fg`e`]U�j�St^_fR`�¼áZ5\]^_WTpÌ`�½]hØu�U�WØ^aQ
SV\]U&`�½]hØu�U�WØfidÍ`eU�½]WTfg`ÿ^_`�SV\]U
QVU�j�fg`]pDlÕO¯ngU�W�¼Üqrf]³rStU�WTh &2L�O$.��(.
	�U6h+U¯OR`eQ�Ô£U�^_mg\´S5¶iORl_½eU»uvU�ScÔ£U�U�`ÑQTU�j�fg`]pD^_`]s]½rS5`]U�½eWVfg`POR`]p
St\]^aWVp `]U�½eWVfg`Dfg`�¾KWVQ¹S[\]^_p]peU�`DlÕO¯ngU�W�¼

bc`â¾]mg½]WVUDµ�¼a¿�wÐU�¶gfgla½eSt^afg`ÌfRdÍhØ½]jk\âl_ORWVmgU�W;`]U�½]WtOil�`]U�ScÔÜfgWT±ÿ^_QØQT\]f�Ô$`�¼ÌZ5\]^aQMÇ»ÄxÄ \]ORQ+wRy
`]U�½]WTfg`]QMfg`ÿ^ÓStQ;¾]WVQTSØ\]^_p]peU�`ÿlÕO¯nRU�W*OR`]på¿¯yÑfg`ÿQVU�j�fg`]p�³�ÔÜU�h=ORWV±ÚSt\]^aQØ`]U�½]WtORlÜ`]U�ScÔÜfgWT±ÿORQ
wRye·Ó¿�ye¼>bc`Újk\KORWTWtOe¼Y^aS�¼ ¸¹n�½�¼ ¾ÚU�¶Rfgl_½eSV^_fg`ÐfRd�St\]^aQ»`]U�ScÔÜfgWT±PStf�fg±PÁ&pKO¯n�Q-OR`]pÿ¿�wF\]fR½]WVQ�¼
bc`áj�fg`rÀ
StWtOiQTS¯³ÜSt\]UPU�¶gfRl_½eSV^_fg`ûfRd>s]WTU�¶�^_fg½eQ=`]U�ScÔ£fRWV±âStf�fg±ÿfg`]lÓn o yJ\]fR½]WVQ�¼þZ5\]^aQ=`eU�ScÔÜfgWV±ûWVU¯Oijk\]U�Q
ORl_h+fgQTS£St\]U>¾]SV`]U�QTQÍfRdÜ¿��gyRygy Ö�u�U�Q¹SÍ`eU�ScÔÜfgWV±�fg`DmgU�`]U�WVOiSt^afg`á¿�ygygyRygyM\KORQ�¾]SV`]U�QTQxfRdÜ¿�µR²gyV�g×�¼
bc`J¾Kmg½eWVUFµr¼a¿ o SV\]UFOimgU*mgWtORse\�^_Q-QT\]f�Ô$`�¼�Z5\]^_Q6p]^Óß�U�WVQ6QTStWTfg`]mglÓnÑd�WVfRh QVh=ORl_laU�W>ÇxÄxÄ
XYQ
ORmgU

�V�



mgWtORse\�¼Ðý[U�WTU=St\eU&uvU�QTS;`]U�ScÔÜfgWV±à^_Q6¶gU�WTnJfgl_p�³Af�¶gU�W o ygygy mgU�`eU�WtO¡St^_fR`]QØORlal0St\]U+St^_h+UR¼PNPfRWVU
p]U�StOR^_laU�pÐ^a`ed�fgWThFOiSV^_fg`�j�OR`áu�U
d�fg½]`epÑfg`ÐStORu]l_U;µr¼ùÁ=Ô$\]U�WVUMORWTU;QTfgh=U
QTStOiSt^aQTSt^aj�Q[fRd�ORlal�`eU�½]WVORl
`]U�ScÔÜfgWV±�Q>^a`ÑlÕORQ¹SxScÔÜf�mgU�`eU�WtO¡St^_fR`]Qxla^_QTSVU�p�¼ÍZ5\]U�WTUMj¯OR`áu�U;QTU�U�`ÚSV\KOiSxfgl_p]U�QTSx`]U�ScÔÜfgWV±P^_QÍ`]fRS
`]U�j�U�QVQVORWV^alan�SV\]U
u�U�Q¹SxfR`]UR¼�Z5\eU;`]U�ScÔ£fgWT±�Ô$^aSt\D^_p�Àk¿��RyRz´²´µiy �V�R²Ø^aQ[fRl_p]U�QTS[u]½eSÍ`]fRS$St\eU
u�U�Q¹S¯¼
Ç�¶RU�WtOimgU$ORmgU�fid�QTStWTfg`]mgU�QTS�\KOilad�fRdKSV\]U5svfRs]½]lÕO¡St^_fR`
^aQ0ORl_QTf»\]^amg\�¼AøxU�QTj�U�`epKOR`´StQ�p]f>`]fRSÆQV½]W¹¶r^Ó¶gU
^_`MSt\]U$j�fg`´StU�Q¹S�fRd�mRU�SVSV^_`]m-u�U�STStU�W0¾]SV`]U�QTQÜu�U�j�OR½]QTUÍfg`elan;d�U�Ô¢SV^_h+U�Q0^_` ¿�yRygygy»mgU�`]U�WVOiSt^afg`]Q0`]U�Ô
`]U�½]WVORl�`]U�ScÔ£fgWT±�hFOi`KORmgU�Q�Stf*WVU�ORjk\P¾]SV`]U�QTQ[¶iORla½]U>U�`efg½]mg\ Stf*QTStO¯n�fg`Dl_^a¶�^a`]m]¼
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ü U�`eU�WtO¡St^_fR`�·�²g²g²g²R²
È(^ÓSt`]U�QVQ ÊAORWVU�`´StQ ÃÜfgWV` ý[fgs]Q b�ø
¿�µRÁV�r¿g¼ùy ¿¯yRz ²R²V�Rzgz ¿ o À�²Rz]¿�z�w��´µRygµ
¿�µgµ�¿b�r¼ùy ¿¯y o ²V�RÁV�Rz ¿�w wr¿�wiz´² o Á o Á o
¿�µgµRwV�r¼ùy ¿¯yRz Ágµ��gyRz ² Àk¿b�Ryiz´²´µRy ���R²
¿�µgµ¡zgz]¼ùy ¿¯y´w �iz]¿�y´µ � Ágygygy´w��r¿��gy
¿�µgµ�� o ¼ùy ¿¯y o ²gµ o ygy ¿�y À�Á o ²iz�wV�R²V�
¿�µgµ9�´µr¼ùy ¿¯y o ²RÁg² �R² Á À¹wRy´µiygÁgÁ´wR²gµ��
¿�µgµi²V�e¼ùy ¿¯y o ²RyV�Rz´² ¿�y ¿�µRy �RÁr¿��´µgwRÁ
¿�µ��Ry´µr¼ùy ¿¯y´w µiyV�Rz o ¿b� o �R²Rz�w��r¿g¿�y
¿�µ��r¿�Áe¼ùy ¿¯yRz ²R² o z�µ ¿¯z À�ÁRz´Áiz�wR²Rz �gµ
¿�µ��r¿�²e¼ùy ¿¯y´w �izgzk�Ry ¿�w À�²e¿¯zg²´µR² �izgy
¿�µ��V���e¼ùy ¿¯y o ²r¿�� �V� ¿�Á ¿¯z´y´µ��iz]¿b�r¿
¿�µR²r¿�wr¼ùy ¿¯yRz ���´w��g² ¿�µ ¿�µr¿�y´wiy o yRzgz

ü U�`]U�WtOiSV^_fg`�·�¿�ygygyRygy
È(^ÓSt`]U�QVQ ÊAORWVU�`´StQ ÃÜfgWV` ý[fgs]Q b�ø
¿�µRÁRÁRz]¼ùy ¿¯yRz ²R²V�Rzgz ¿b� À�²Rz]¿�z�w��´µRygµ
¿�µgµ o �e¼ùy ¿¯y´w �iz]¿�y´µ ¿ o Ágygygy´w��r¿��gy
¿�µgµ o ²e¼ùy ¿¯y´w µiyV�Rz o ¿b� o �R²Rz�w��r¿g¿�y
¿�µgµRµRye¼ùy ¿¯y o ²gµ o ygy ² À�Á o ²iz�wV�R²V�
¿�µgµ9�´wr¼ùy ¿¯yRz ²R² o z�µ ¿�� À�ÁRz´Áiz�wR²Rz �gµ
¿�µ��gwr¿g¼ùy ¿¯y o ²RÁg² �R² ¿ o À¹wRy´µiygÁgÁ´wR²gµ��
¿�µ�� o ¿g¼ùy ¿¯y´w �izgzk�Ry ¿¯z À�²e¿¯zg²´µR² �izgy
¿�µ�� o µr¼ùy ¿¯y o ²RyV�Rz´² ¿g¿ ¿�µRy �RÁr¿��´µgwRÁ
¿�µ��gµgwr¼ùy ¿¯yRz ���´w��g² ¿�w ¿�µr¿�y´wiy o yRzgz
¿�µ����Rz]¼ùy ¿¯y o ²V�RÁV�Rz ¿¯z wr¿�wiz´² o Á o Á o
¿�µ��R²´µr¼ùy ¿¯yRz Ágµ��gyRz � Àk¿b�Ryiz´²´µRy ���R²
¿�µR²Ry �r¼ùy ¿¯y o ²r¿�� �V� wiz ¿¯z´y´µ��iz]¿b�r¿

Z(ORuel_U
µr¼ùÁe·5q�StOiSt^aQTSV^_j�Q$fRd0ORl_l�Ä[U�½]WTf�qrU�ORWVjk\ÚORlamgfgWT^aSt\eh=Q-Ö°wRye·Ó¿�y*`]U�½]WTfg`]Qt×[fg` ScÔ£fFlÕORQ¹SÍmRU�`]U�W¹À
OiSt^afg`]QxfidÜU�¶gfgla½eSt^afg`�¼6Z5\]UMfglap]U�Q¹S>`]U�ScÔÜfgWT±�Q
ORWTUØ`]fRS-`]U�j�U�QVQtOiWV^_lÓnÐSV\]U;¾]STStU�Q¹S¯¼
Çxl_lA`]U�ScÔÜfgWT±�Q
\KO¯¶gU6QV^_h+^_l_ORWÜORh=fR½]`´S$fRd(s]ORWVU�`�SVQ�³Kla^aSVSVl_UÍf�¶RU�W6¿�ygye¼

ÈA^_mg½]WTU�µr¼Ó¿¯zÑQT\]f�Ô$QM\]f�ÔÛp]^aßvU�WTU�`´S*ORh+fg½]`´SØfidÍ`eU�½]WTfg`]QØfg`ÿpe^aßvU�WVU�`´SM^_`]se½eSØl_O�nRU�WTQ;Ô$^_lal
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20:10 Neurons

Best
Average

È(^_mg½eWVUMµ�¼a¿�w�·»È(^amg½]WVU;fRd�St\]UMU�¶gfgla½eSt^afg`ÑfRd£wRye·Ó¿�y&`]U�½]WtOilÆ`]U�ScÔÜfgWT±�¼ØÈ(^aSV`]U�QTQ>^_Q»j�fg`´St^_`�½]fR½]QVlÓn
WV^_QT^_`]m*Oi`]p WVU¯Oijk\]U�QxORl_h+fgQTSx¿��gygyRye¼
Oiß�U�j�S>SV\]UMU�¶Rfgl_½eSV^_fg`áfid£Ä[U�½]WTf�qrU�ORWVjk\�¼MqrhFOil_l�\]fgs]Q»¶iORla½]UMh=U�OR`]QxSV\KOiS6ORlamgfgWT^aSt\eh8uvU�\KO¯¶gU�Q
ORQ$Ã�È0qv³e^aS5QTU�`]p]Q$Ý�½]U�WV^_U�Q5Stf*hFOi`�nF`]U�^amg\�uvfRWVQ5u]½eS$Q¹StfgseQ[QTU�`]pe^_`]m+OidÂSVU�W5QVfRh=UxSV^_h+UR¼0ÃÜ^_mgmgU�W
\]fgs]QM¶iORl_½eU&h=U�OR`]QMSt\]OiS+ÄÍU�½]WVf�q�U¯ORWTjk\¢ORj�StQ*h+fgWVU�la^_±RU&ø»È0qv³0QTU�`]p]^a`]mÚÝ�½]U�W¹nâfg`]lanJStfád�U�Ô
`]U�^amg\�uvfgWTQ
ue½eS;h+fgWTU*d�WTU�Ý�½]U�`�SVlanR¼ ÄÍU�½eWtORl�`]U�ScÔ£fgWT±Ìwiye·a¿¯yD½]QTU�pË¿�µr¼ùzgÁD\]fRs]Q;OiQ;OR`�O¯¶gU�WVORmgU
fRdl�RyFl_ORQTSxmgU�`]U�WtOiSV^_fg`eQ�¼-qeOih=U
`]U�ScÔÜfgWV±P½]QVU�pàwiz&\]fRs]Q»^_`ÐmgU�`]U�WtOiSV^_fg`�¿�ygygygyRye¼xbc`áj�fg`´StWtOiQTS
St\KOiS�St\eU»s]WVU�¶�^_fg½]QÜ`]U�½eWtORl�`]U�ScÔÜfgWT±	�r·ùy;½]QTU�p Á6\]fgs]Q�³eu�U�\KO¯¶�^_fgWT^_`]m
h=fRWVU[l_^_±iUxÃ£È0qv¼�Çxh+fg½]`´S
fRd[\]fgs]QMp]U�j�WTU¯ORQTU�Q+QV^_mR`]^a¾Kj�OR`´StlÓnÌORQ*Oih=fg½e`�SØfRd[`]U�½]WTfg`]Q*^_`ej�WVU�ORQVU�Q*f�¶RU�W=wRye·Ó¿�ye¼àZ5\]^aQMj¯OR`
uvU6U�ærs]l_OR^_`]U�pÐu´nDScÔ£fFÔ£O¯n�Q�¼ÍÈ(^_WTQTS¯³�ORh+fg½]`´SÍfRd0mgU�`]U�WVOiSt^afg`]Q[\KORQÍuvU�U�`ÐSVfrf+QVh=ORl_l�d�fgW$l_ORWVmgU�W
`]U�½]WVORl�`]U�ScÔÜfgWV±�Q�¼P÷:\]U�`ÿ^_`]j�WVU¯OiQV^_`emDSV\]UFQT^_ä�U=fRd�SV\]UF`]U�½]WtOilÜ`]U�ScÔ£fRWV±à^aS
ORl_QTfÐ`]U�U�p]Q;h=fgWTU
StWtOi^_`]^a`]mDSV^_h+UR¼PÇx`]fRSV\]U�W;U�ærs]lÕOi`KOiSt^afg`Ì^aQ
St\]OiS;SVfrfÑl_ORWVmRU=`]U�½]WtOil£`]U�ScÔ£fgWT±�\KO¯¶RU�h=fgWTU=d�WTU�U
sKORWtOih=U�StU�WTQ�St\KO¡SxOij�St½]ORl_lÓnFh=O¯n&p]U�j�WVU�ORQVU6^aS�XùQ5s�U�W¹d�fgWVh=OR`]j�Ud6ù²r³Ks�¼a¿¯y o 8°¼
ýÍf�Ô£U�¶gU�W�³$St\]UÑu�U�Q¹S�Ä[U�½]WTf�qrU¯OiWVjk\LORl_mRfgWV^ÓSt\]h ^a`ûSV\]^_Q+St\]U�QV^_Q=\KORp:w��r·a¿¯yJ`]U�½]WVfg`eQ�OR`]pË¾]S¹À
`]U�QTQ*¶iORla½]UÚÖ�^_`ÿlÕOiQTSMmgU�`]U�WVOiSt^afg`Ë¿�yRygygygy´×+¿��gyg²e¿R¼ ye¼ÚZ5\]^aQ*ORl_mRfgWV^ÓSt\]h#½]QTU�pãfg`]lÓnW�Ð\]fRs]QØStf
WVU¯Oijk\�ORlalÆWVU�QVfg½eWVj�U�Q�¼=Z5\]^_Q-l_U�O¯¶gU�Q6Ý�½]U�Q¹St^afg`àÔ$\eU�St\eU�W
Ã�È0qáfgW-ø»È0qáQTScn�l_U=ORlamgfgWV^ÓSt\]h@^aQ-SV\]U
uvU�QTS[fg`]U>Stf*QTfgla¶RU6WTU�QTfg½]WVj�U
pe^_QVj�f�¶gU�W¹n s]WVfRu]l_U�hP¼
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È(^_mg½eWVU6µr¼Ó¿ o ·0ÇÍmgU-fRdASV\]U;wRye·Ó¿�yØ`]U�½eWtORl�`]U�ScÔ£fgWT±�Q�¼�Ä[U�½]WVORl�`]U�ScÔ£fgWT±�Qx^_`�SV\]U
s�fgs]½elÕOiSV^_fg`�OiWVU
hØ½]jk\Dfgl_p]U�W�St\KOi` SV\]fgQTU6^a` svfgse½]lÕOiSV^_fg`�fidÆÁM`]U�½]WVfg`eQ[`eU�½]WVORl�`]U�ScÔÜfgWT±�Q�¼��|}�~|} ® ���A�´� © ¦¯�����

õ�OiWVmgU�W�`eU�½]WVORl�`]U�ScÔÜfgWV±�QÆj�fg`]QT½]h=UÜh=fRWVU�j�fgh+s]½eSV^_`]m5SV^_h+U�ue½eSÆOil_QVf$h=OR`KORmRU�Q�Stf[WVU¯Oijk\ØuvU�SVSVU�W
¾]St`]U�QVQ[¶ROil_½]U�Q�¼5b�SÍ^_Q$`]fRSV^_j�U�ORu]laU-SV\KOiS$¾]SV`]U�QTQ»½]QV½]ORl_lÓn
¸T½]h+s]QÍs�f�Ô£U�WTd�½]lalan�½esÐu�U�d�fgWTU
mgU�`]U�WVO¡À
St^_fR`ã¿¯ygygye¼MZ5\]^aQ-p]U�¶RU�l_fRs]h=U�`´S;fRdÜ^_`´SVU�l_la^_mgU�`]j�U;^_Q-s]½]WTU�lanÑWtOR`]pefghP³�^ÓS-hFO¯ná\]ORs]s�U�`JOiS6OR`´n
St^_h+UR³vu]½eS>^ÓS>½]QT½KORl_lÓnD\KORs]s�U�`]Q-QTfgh=U�Ô$\]U�WTUMuvU�ScÔ£U�U�`JmgU�`]U�WtOiSV^_fg`eQØ¿�ygy&Oi`]pâ¿�ygygye¼-ÇÍ`]fRSt\eU�W
¸T½]h=sP½]QV½]ORl_lÓn�\KORs]s�U�`eQ»uvU�ScÔ£U�U�`Ñ¾]SV`]U�QTQx¶iORl_½eU�Q6¿�Ágygygy+OR`]p�¿��gygygy*fg`PWtOR`]pefgh@mgU�`]U�WtOiSV^_fg`�³
½]QV½KOil_lan&OidÂStU�W5mgU�`eU�WtO¡St^_fR`à¿¯ygygygye¼

Ç»ÄxÄ Ô$^ÓSt\þwRye·Ó¿�yÿ`]U�½]WVfg`eQ d�fR½]`]pL`]U�Ô�Ô�O¯n�QDSVfâQVfglÓ¶gUÚWVU�QVfg½]WTj�UÚp]^aQVj�f�¶RU�WTn:seWVfgu]laU�hD¼Þb�S
½]QVU�p&h=fRWVU[\]fgs]Q�u]½eS£±RU�srS�½]QVORmgUxfid�sKORjk±iU�SVQ5QTSt^al_l]WTU�l_OiSt^Ó¶gU�lÓnMQVh=ORlalî¼(qrhFOil_l_U�W�OR`]p=lÕORWTmgU�W�`]U�STÀ
Ô£fgWT±�Q£p]^ap=`]fiSÜlaU¯ORWT`+SVf
½eQVU[hØ½]laSV^_s]laU�\]fgseQ�¼0Z5\]^aQÜh=O¯nMuvU[j¯Oi½]QVU�p&u´n*lÕORjk±MfRd�mgU�`eU�WtO¡St^_fR`]Q�^_`
StWtOi^_`]^a`]m;fRd�l_ORWVmRU�WÜSV\KOR`DwRyr·a¿�yØÇxÄxÄ[Q�¼�qrh=ORl_laU�W�`]U�½eWtORl�`eU�ScÔÜfgWV±FORWVU»`efRS5j¯OisKORu]laU»fRd�¾K`]p]^a`]m
OR`´nÚfRSt\]U�W6SV\KOR`�Ã�È0qáQTScn�l_^aQV\ÌOil_mgfgWT^aSV\]h=Q�¼*Ç»ÄxÄ�Ô$^aSV\Ìw��r·a¿¯yD`]U�½]WVfR`]Q;j�fg½]l_pàh=OR±RU+uvU�SVSVU�W
¾]St`]U�QVQ$¶iORl_½]U»Ô$^ÓSt\D½]QV^a`]m+fg`]lan7�Ø\]fgs]Q�¼£Z5\]^aQ[WVOR^_QTU�Q5Ý�½]U�QTSt^afg`Ð^aQ5^aS$s�fgQVQT^_u]laU»St\KO¡SxÃ£È0q Q¹Scn�l_U
ORl_mgfRWV^aSV\]h ^_Q�SV\]U-uvU�QTS[fg`]U>Stf*QTfgla¶RU-SV\]^_Q5seWVfgu]laU�h ^a`&St\]^aQ[ÊÜwiÊÆÀcÄÍU�ScÔ£fgWT±/:
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Hops with different neuron amounts
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È(^_mg½eWVU6µr¼Ó¿¯z]·Üøx^aßvU�WTU�`´SxORh=fR½]`´S$fRdÆ`]U�½]WVfR`]Qx½]QTU�pP^_`PÄÍU�½eWVf�qrU�ORWVjk\�¼5ZAfRStORl�`�½]hØu�U�W[fRdÆ\efgs]Q
½]QVU�pF^_`+lÕOiQTS�Ý�½]U�W¹n=^aQ�QV\]f�Ô$`&^a`=äBÀ�O¡ær^_Q�OR`epF`�½]hØu�U�W�fRd�`eU�½]WTfg`]Q�^_`+\]^_p]peU�`Fl_O¯ngU�W[¿[fg`*æ�ÀcO¡ær^_Q
OR`]pÐ\e^_p]p]U�`Ðl_O�nRU�W»w+fg`Dn�ÀcO¡ær^_Q�¼5Ç»ÄxÄ fRd�wiye·a¿¯y=mgU�StQ[\]^_mg\eU�QTSÍ\]fgseQ»ORh+fg½]`´SÍ^_h+^aSkO¡St^_`emMø»È0q
ORl_mgfRWV^aSV\]hD¼;b�S6^_Q>d�½eSV½]WVUMÔÜfgWV±ÑSVfD¾KmR½]WVU*fg½eS-Ô$\KO¡S
\]ORs]s�U�`]Q6^adÜ`]U�½eWVfg`JORh+fg½]`´S6^_`Ú\]^_pep]U�`
lÕO¯ngU�W>w=^a`]j�WTU¯ORQTU�Q»Ui¼ùm]¼Ó³vÔ$^al_l�St\eU;\]fgseQ»p]WVfRs�¼Íí�ORla½]U�QÍ^_`DSt\]^aQÍ¾Kmg½eWVUMORWTU;j�fg½]`´StU�pÚORQxh+f�¶r^a`]m
O�¶RU�WVORmgU�fRdB�RyÑl_ORQTS;mgU�`eU�WtO¡St^_fR`]Q�¼ÚÄ[U�½]WVORl�`]U�ScÔ£fgWT±ÿwRyr·a¿�yP\KORQØSt\eU&\]^_mR\]U�Q¹SØ¶iORl_½]UFfRd-¿�µr¼Yz´Á
\]fgs]Q$j�fR½]`´StU�pÐORQ5h+f�¶�^a`]m+O�¶RU�WVORmgUR¼
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Fitness with different neuron amounts
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È(^_mg½eWVUPµr¼Ó¿b�r·ÑÈA^aSt`eU�QVQ*d�fgW*p]^Óß�U�WVU�`´S&ORh=fR½]`´S=fid>`]U�½eWVfg`]Q�¼:Ç»ÄxÄ�wV�r·Ó¿�yÚ\KORpãSt\]UPmgWVU�OiStU�QTS
¾]St`]U�QVQM¶iORl_½eU�fRd;¿��gy � o ¼ùÁ´wPj�ORl_j�½]lÕO¡StU�pâOiQMh=f�¶�^_`]mÚO¯¶RU�WtOimgU fRd{�iyÚl_ORQTSØmgU�`]U�WtOiSV^_fg`eQ�¼ÿý[fgs]Q
¶ROil_½]U»d�fgW�SV\]^_Q5`eU�ScÔÜfgWV±&Ô£ORQ[fg`]lan&Áe¼ ���MOR`]p St\�½]Q$St\]^aQ$ORl_mRfgWV^ÓSt\]h ^_Q5fidÆÃ�ÈÆq Q¹ScnrlaUR¼
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bc`âSV\]^_QØSV\]U�QT^_Q*\KORQ*u�U�U�`ûQT\]f�Ô$`û¾]¶RUDpe^aßvU�WVU�`´SFOiQVs�U�j�SVQ*fRdxue½]^_lap]^_`]mÐWVU�QTfg½]WTj�UDÝ�½eU�WTnÿORl_mgf¡À
WV^aSV\]hÉ½eQV^_`em
`]U�½]WtOil�`eU�ScÔÜfgWV±�³eU�¶gfgla½eSt^afg`KORW¹nØs]WTfgmgWVORh=h+^_`em>OR`]p+U�¶Rfgl_½eSV^_fg`]ORWTnMQ¹StWVOiStU�mg^_U�Q�¼Æbc`
mgU�`]U�WtORl°³£Ä[U�½]WTf�qrU�ORWVjk\û\KORQ*uvU�U�`âd�fg½]`]pãs]WTfgh=^aQV^a`]mÑQVU�ORWVjk\¢ORl_mRfgWV^ÓSt\]h d�fgW*Ê�wRÊ(Àc`]U�ScÔ£fRWV±�Q�³
^_`´StU�l_l_^amgU�`´S
WVfg½rSt^_`emÑ½]QVU�Q*l_U�QTQMsKORjk±iU�StQMSV\KOR`ãÃ�È0q�À�QTScn�l_^aQV\¾%Kf�f�p]^_`]mÐORl_mRfgWV^ÓSt\]hD¼áÃÜn�jk\]frfRQ¹À
^_`]m
QVs�U�j�^Ó¾Kj»QTU�S$fRd�^a`]s]½eSVQ£WVU�QVU�ORWVjk\]U�W$hFO¯n*StWVOR^_`=p]^aßvU�WTU�`´StlÓn=u�U�\]O�¶�^afgWV^a`]mMÄÍU�½]WVf´qrU¯ORWTjk\�^î¼YUR¼Ó³
ÄÍU�½eWVf�qrU�ORWVjk\áh=O¯n ^_h+^aStOiStU6OR`´nDU�ær^_Q¹StU�`�S»QVU¯OiWVjk\ÚORlamgfgWV^ÓSt\]h fgWx^ÓSxh=O¯n uvU�\KO¯¶�^_fgWxORQxj�fghØu]^éÀ
`KOiSt^afg` OR`´n�fRd�St\efgQVUi¼

È(^a¶RUÚSVU�Q¹StQÐ^a`LSV\]^_Q�ÔÜfgWV±åÔÜU�WTU�^_`e^aSt^_ORlxs�fgs]½elÕOiSV^_fg`�³[`]U�½]WtORl6`]U�ScÔ£fgWT±:QV^_ä�UR³>^a`]s]½eSVQ�³>Ý�½]U�W¹n
ORh=fR½]`´StQ5OR`epDpe^aßvU�WVU�`´S[StORWVmRU�S5WTU�QVfR½]WVj�U
Oih=fg½e`�SVQ�¼0b�dA^_`]^ÓSt^_ORl�svfgse½]lÕOiSV^_fg`=Ô�ORQ$QTU�S5Stf�f*QVh=ORl_l
St\]U>s�fgs]½]l_OiSt^afg`&j�fg½]l_p�lafgQTS�^aStQ£uvU�QTS$^_`ep]^a¶�^_pe½KORl_QÜu]½eS5SVfrfMl_ORWVmgUÍsvfRs]½]lÕO¡St^_fR`FÔ£fR½]l_p j�fR`]QV½]h+U
j�fgh+s]½eSV^_`]m+St^_h+UR¼[b�S»Ô£ORQxd�fg½e`]pÐSt\]OiS-wizF`]U�½]WVORl(`eU�ScÔÜfgWV±�Q-QV\]fR½]l_pÑu�U;½eQVU�pàORQÍ^_`]^ÓSt^_ORl�svfRsrÀ
½]lÕOiSV^_fg`�¼PÇÍh=fg½e`�S;fRd$`]U�½]WVfg`eQØ^_`Ì`eU�½]WVORl£`]U�ScÔ£fRWV±�\]ORQØ^_`´SVU�WVU�QTSV^_`]mPWVU�QT½]laSVQ�¼àqrh=ORlal�`eU�½]WVORl
`]U�ScÔÜfgWV±�QMj�fg½]l_pJ`]fRS
l_U�ORWV`àStfÑQTfgla¶RUFs]WTfgu]l_U�h#s]WVfRsvU�WVlanàOi`]p�St\�½]Q;\KORpÌlaf�ÔÉ¾]St`]U�QVQ;¶iORla½]U�Q�¼
÷:\]^_laU&QV^aä�U�fRd$St\eUD`eU�½]WVORl�`]U�ScÔ£fgWT±ÌÔ�OiQ+^a`]j�WTU¯ORQTU�pÿSt\eUPOih=fg½e`�SØfRdx\efgs]QM^aSØ½]QVU�p¢ORlaQVfá^a`rÀ
j�WVU�ORQVU�p�³�St\�½]Q6ORl_mRfgWV^ÓSt\]h@Ô�OiQ6u�U�\]O�¶�^afgWV^a`]m�h=fRWVUMl_^a±RUMp]U�seSt\Ú¾KWTQTS6QVU�ORWVjk\�¼+ý[f�ÔÜU�¶RU�W�³ÆOidÂSVU�W
wRye·Ó¿�y+`eU�½]WVORlA`eU�ScÔÜfgWV±�St\eUØORh+fg½]`´S[fRd0\]fRs]QxQT^_mg`]^Ó¾Kj¯Oi`�SVlan�peWVfgs]s�U�pÐOR`]pÑl_ORWVmRU�W$`]U�½eWtORl�`]U�STÀ
Ô£fgWT±�Q�Q¹SkORW¹StU�p+SVf
Oij�S�l_^a±RU�u]WTU¯ORprSt\*¾KWVQ¹SÜQTU¯ORWTjk\Fu]½rSÜmRfRS0QTSV^_lalr¶gU�WTn*mgf�f�pØ¾]St`]U�QVQ�¶iORl_½]U�Q�¼ÆZ5\e^_Q
QV\]f�Ô$Q;SV\KOiSØ^a`´StU�lal_^amgU�`´S6Ã�È0qàQTScn�l_U=QVU¯OiWVjk\âhFO¯nÚu�UFu�U�Q¹SMQVfgla½eSt^afg`ÚStfÐSV\]^_Q6s]WVfRu]l_U�h Ö�s]WVfRurÀ
l_U�h ^_Q$p]^aßvU�WTU�`´S[^adÆORh=fR½]`´SÍfid0Ê�wRÊ(Àc`]f�p]U�QÍ^a`]j�WTU¯ORQTU�Qk×B¼�bc`]s]½rStQ$Ô£U�WVUØOil_QVf*StU�QTSVU�p�³�ORlafg`]U6OR`]p
u�nDmgWTfg½]s]Q�¼Íbc`´SVU�WVU�QTSV^_`]m&WTU�QT½]laSVQÍQT\]f�Ô£U�pÚSV\KOiSÍQVfgh+U6^_`]s]½rStQx\]ORpÐu�U�STStU�WÍsvU�WTd�fgWThFOi`]j�U
ORl_fR`]U
St\KOR`DmgWTfg½]s�U�p�¼�Z5\]^aQ[h=O¯n�u�U6j�OR½]QTU�pÐu´n f�¶gU�WVl_ORs]s�U�pD^_`ed�fgWThFO¡St^_fR`&fRd�St\]U-^_`es]½eStQ�¼Übc`DÝ�½]U�W¹n
ORh=fR½]`´StQ$StU�Q¹S»Ô£ORQxd�fg½]`epÐSt\KO¡Sxs]WTU�¶�^_fR½]lanD½]QTU�pG�Ry+Ý�½eU�WV^aU�Qt`M¾]St`eU�QVQ»Ô£ORQxSVfrf=hØ½]jk\Ðd�fRWÍWTU�À
QVfglÓ¶r^a`]m ¶ROil_^_pÚ¾]SV`]U�QTQ;¶iORl_½]Ui¼ bc`]QTSVU¯ORp�³5¿¯yPÝ�½]U�WT^_U�Q
Ô£ORQ;d�fg½]`ep�StfPuvU=U�`]fg½emg\�¼Dbc`ÌWVU�QVfg½]WTj�U
ORh=fR½]`´StQ
SVU�Q¹SMp]^aßvU�WTU�`´SØQTU¯ORWTjk\ãORl_mgfRWV^aSV\]h+Q>svU�WTd�fgWThFOR`ej�U�Q6Ô£U�WVU�h+U¯ORQT½]WVU�p�¼Úq�SVU�^a`]U�W;ORl_mgf¡À
WV^aSV\]h ½eQV^_`em=mglafguKORlv±�`]f�Ô$l_U�pemgU6Ô£ORQ[`]f+p]fg½]ueS$SV\]U
h+fgQ¹S$U�Ù+j�^aU�`´S¯¼£ýxø>qDOR`]pPÄÍU�½eWVf�qrU�ORWVjk\
j¯ORh+U>QVU�j�fg`]pDÔ$\]^_laU>Ã�È0q�h=OR`KORmgU�p svf�fgWVlÓn=Ô$\eU�`PORh=fR½]`´S$fRdAStORWVmRU�S[WVU�QVfg½]WTj�U�QÍ^a`]j�WTU¯ORQTU�p�¼
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�K(DC HB+$�/+Í�]�
NPfgWVU£^_`]s]½rSÆ¶iORl_½]U�QÆ`]U�U�p*Stf>u�U£d�fg½]`]p*Oi`]p*½]QVU�p+Ui¼ùme¼a³´WVOR`]p]fgh ¶iORl_½eUR³´Ê�wRÊ(À�Ä[U�ScÔÜfgWV±�Q�\]U�½]WV^aQ¹À
St^_j0^a`]s]½eSVQ�³�fg½eSVs]½eS�¶iORl_½eU�ORQ�`]U�æ�SAsvU�U�W�XùQ�^_`es]½eS�¶iORl_½eUR³�`]U�^amg\�uvfRW�ORh=fR½]`´S�ORQ�`]U�æ�S�svU�U�W�³ùQ�^_`]se½eS
¶ROil_½]U;OR`]pá\]^aQTStfRWTnPuKORQVU�pÚ^_`]s]½rStQ»Ui¼ùm]¼Ó³�`�½]hØu�U�W»fidÜWTU�j�U�^a¶RU�pÚWVU�s]l_^aU�Q»U�Stji¼6bc`es]½eS>St\]OiS>^_Q
¿M^ad
St\]^aQÜ`]f�p]U[\KORQÜQVU�`´S£Ý�½eU�WTn+d�½]W¹St\]U�W�¼Æ÷:^aSV\+SV\]^_Q�^_`es]½eS£ÄÍU�½eWVf�qrU�ORWVjk\�h=O¯n*QVU�`]p&h+U�QVQVORmgUÍfg`]lan
StfFfR`]U;`]U�^_mg\�u�fgW[^_`PSV\]U;u�U�mR^_`]`]^a`]m*St\�½]Q»^ah=^ÓSkOiSV^_`]m*ø»ÈÆqv¼vÇÍl_QTfF^_`es]½eS[St\KOiSÍÔ£fR½]l_pDStU�lalA\ef�Ô
hFOR`´nP`]U�^amg\�uvfRW�XYQ>`]U�^amg\�uvfgWTQ>ORWTUØd�WVU�UMfR`]U�Q+Ö�^ad�h+fgWVU;SV\KOR`áfg`eUM`]frpeUM^_QtÊ��<���e���y����³�^ÓdÜ`efg`]U
`]frpeU6^aQvÀy�È����#d���y����×£QV\]fg½el_p uvU>SVU�QTSVU�pÐORQ5Ô£U�l_l�ORQv���u���ó¤��D�>�&¤uÉ5���a�£^°¼ùUi¼a³e\]f�Ô�hFOi`�nF`]U�^amg\�uvfRWVQ
`]frpeUØ\KORQ»½e`]WVU�QVfglÓ¶gU�pàOR`ep ���>��&����â���Ë�$M?�u���ó¤��D�>�&¤
^°¼ùUi¼a³�Stf�\]f�Ô3hFOi`�nPfRd0SV\]UØWVU�QVfglÓ¶gU�pà`eU�^_mR\rÀ
uvfgWTQ5\KORQ$u�U�U�`PQVU�`�S$SV\]U-Ý�½eU�WTnR¼

ÄÍU�½eWtORl0`]U�ScÔ£fRWV±Új�fg½el_pÚuvUMStOR½]mg\´S-Stf h+frp]^ÓdÂnÑ^ÓStQ-ORWTjk\]^aSVU�j�SV½]WVU*Ui¼ùm]¼Ó³�`]U�½]WTfg`JORh=fR½]`´StQ6OR`]p
l_^_`e±�Q�u�U�ScÔÜU�U�`�`eU�½]WTfg`]Q�¼�Z5\]^aQ£j�fg½]l_p=QVs�U�U�p�½]sFSt\eUxj¯Oil_j�½elÕOiSV^_fg`]QÍÖ�^ad�QVORh+UxWVU�QV½]lÓS£^aQÜmRfRS£Ô$^ÓSt\
d�U�ÔÜU�W[ORh+fg½]`´S$fRdA`]U�½]WTfg`]Q[fgW�ÔÜU�^_mR\�SVQk×B¼

bcQØ^aS;svfgQTQV^au]l_U+StfÑU�¶ROil_½KOiSVUFpen�`KOih=^ajFs�fgs]½]l_OiSt^afg`]Qu: ÅÆ¶iORl_½KO¡St^_fR`JÔÜfg½]l_pÿQ¹SkORW¹S;Ô$^ÓSt\ãwP`]U�½rÀ
WtORl�`]U�ScÔÜfgWT±�Q>ue½eS»St\eUØs]WVf�j�U�QVQxÔÜfg½]lapáWV^aQVU
SV\]UØs�fgs]½]l_OiSt^afg`PORh=fR½]`´S¯¼xÇ[dÂStU�W»^aS[Ô£fR½]l_pÑWTU¯ORjk\
QVfgh+UMQTStOiStU*fRdÜuKORl_OR`]j�UM^ÓS£¸T½]QTS6la^_QTSVU�`]Q>j�U�W¹SkOR^a`àU�¶gU�`�SVQ
d�fgW>fRseSt^ah=^aä�^_`emFs�fgs]½]l_OiSt^afg`ÚORh+fg½]`´S
u�n&p]WVfgses]^_`]m*fgW5WT^_QT^_`]mM`]U�Ô�`]U�ScÔ£fgWT±�Q�¼

ýÍf�Ô�ORu�fg½eS$SVf=j�fg½]`´Sxh+f�¶�^_`]m*O¯¶gU�WtORmRU6¶iORla½]U>Stf*St\]U6ÄxÅÆ÷ peU�QVj�U�`]p]OR`´StQ>ORlaQVf]¼�Z5\]^aQ$h=U�OR`]Q
St\KOiS-U�¶gU�WTnáp]U�QVj�U�`]pKOi`�S
`]U�U�pÚStf uvUØSVU�Q¹StU�pJORQ-h=OR`´nPSV^_h+U�Q-ORQ>`]U�U�p]U�p�Oi`]pàOidÂStU�W»St\KOiS>SV\]U
O�¶RU�WVORmgU*¶ROil_½]U+^_Q-j¯Oil_j�½elÕOiSVU�p�¼=bc`JSt\eU=s]WTU�QTU�`´SØQ¹nrQ¹StU�h OiS6Q¹SkORW¹S;fRdÜSt\]U=`]U�ÔÞmgU�`]U�WtOiSV^_fg`JORlal
`]U�SVQ5ORWVU[StU�QTStU�p&StfØmRU�S£¾eSt`]U�QVQ�¼�Ç�¶gU�WtORmgUÍ¶ROil_½]U[j¯OR`�u�Uxj�ORl_j�½]lÕO¡StU�p+d�WVfgh fglap]U�W�`]U�ScÔ£fgWT±�Q5u]½eS
`]U�Ô `]U�ScÔ£fRWV±�Q>\KO¯¶gUØfR`]lan fg`eU
¶iORl_½eU6SVf&j�fg½e`�Sxfg`�¼[Z5\]^_QÍs]WVfRu]l_U�h8^_Q[QVfglÓ¶gU�páu´n StU�QTSV^_`]mFSV\]U
`]U�Ô:`]U�ScÔ£fRWV±�Q�QVf
hFOi`�nMSV^_h+U�Q0St\]OiS�j�fg½]`´SV^_`]m6St\]UÍO¯¶gU�WVORmgU[¶ROil_½]U$^_Q�s�fgQVQT^_u]laUR¼3�xd�j�fg½]WTQVUÍSV\]U
uKORjk±�QV^ap]U-^_Q�St\]OiS[s]WVf�j�U�QVQV^a`]m*St^_h+UxÔ$^al_l�u�U-hFOi`�n=St^ah=U�Q5lÕORWTmgU�W�¼

øxU�SVU�WVh+^_`eU*SV\]UFseWVfguKOiu]^_la^aScnPfRd�p]^Óß�U�WVU�`�S;ORh+fg½]`´S6fRd5s�fgs]½]l_OiSt^afg`ÑStfPl_fgQTU*^aStQ-u�U�Q¹SØ`]U�ScÔ£fgWT±
fg` QVs�U�j�^Ó¾Kj6ORh+fg½]`´S5fRdAmgU�`eU�WtO¡St^_fR`]Q5UR¼Ym]¼Ó³K\]f�Ôèh=OR`´n&mgU�`]U�WVOiSt^afg`]Q5QV\efg½]l_p WT½]`PfR` o y*`eU�½]WVORl
`]U�ScÔÜfgWV±�Q$St\KO¡SÍseWVfguKOiu]^_la^aScn*Stf*l_f�fgQTU>uvU�QTS[`]U�ScÔÜfgWT±�mgWVf�Ô$Q5Stf+fg`]U>s�U�WTj�U�`´Su:�>½rSts]½eSDfRd6St\eUà`eU�½]WVORl>`]U�ScÔÜfgWT±Lj�fg½]lapLu�UÚ½]QVU�pèORQ s]WTfguKORue^_l_^ÓScnâStfãQVU�`epóÝ�½]U�W¹nåd�½]WTSV\]U�W�¼
õ�^ÓSVSVl_U»WTU�QVU�ORWVjk\P\KORQ$u�U�U�`Dfg` ½]QT^_`]m+s]WVfRuKORu]^al_^aScn+fg½rSts]½eS[u]½rS$h=fgWTU»Ô£fRWV±�^_Q5Q¹St^al_l�`eU�U�peU�p�¼
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6Ó¿m86õ�OipKOMÇ;¼]Ç5pKOih=^ajR³��[O�¸VOR`PNJ¼�õ�½]±ifgQVUi³�OR`]pDÃ£U�WV`KORWTp]f+Ç;¼Ký[½]uvU�WVh=OR`�¼0õ�f�j¯ORl�QVU¯OiWVjk\D^_`
½]`]QTSVWV½]j�St½]WTU�pÑ`eU�ScÔÜfgWV±�Q�¼£wRygygwr¼6 wb8-ÇxmgfgWVO¡Àcj�U�`´StU�W�³
\�STSts�· `V`¡Ô5Ô5Ô-¼ ¸¹n�½�¼ ¾�`RORmgfRWtO¡À�j�U�`´SVU�Wu`�¼6 o 8-j�fgh+s�¼ùOR^î¼Y`]U�½eWtORléÀc`]U�StQ£d�ORÝ�³
\�STSts�· `V`¡Ô5Ô5Ô-¼ d�ORÝ�Q�¼YfgWTmk`¡d�ORÝ�Qu`iOR^ÓÀîd�ORÝ/`i`]U�½eWtORléÀc`]U�StQu`¡sKORWTSkwV`iQTU�j�SV^_fg`�À�²e¼Y\´Sth+lî¼6Yz98v�6¼vÇxl_u�U�W¹S¯³vý
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