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%�ê½Ý¯ã-æ!Ú»ækâ�å+�uç\ä;á½ã*â;ã�ç#ÞÎÚ Ü+â;Û*ê½ç\Ù ç��zå¾ânÚ»è�Ý ';Ý¯Þ½ß�Û�êYâ2îkâ�Þ½â"O½Û�ã�ç��(Ù½ç»Ü�Ú»Ý�ÞJ!²ÙYâ�ækâ�Þ½Ù½â;Þ|Û

Ù½Ý�ã*ä�ç��»â�å¾ï0Ú�æ½æ½å*ç#Ú»ä¢ê½â�ãmî|ïAÚ»ÙYÙ½Ý¯Þ½ß$ÙYç#Ü�Ú�Ý¯ÞJ!Åã*ækâ�ä�ÝPO!äWì¬Þ½çlímè�â�Ù½ß#âzÛ*ç�Ú�ÙYç#Ü�Ú�Ý¯ÞJ!ÅÝ¯Þ½Ù½â;æ�â;Þ½Ù½â;Þ¬Û
Ù½Ý�ã*ä�ç��»â�å¾ï
ã¾ï^ã¾Û*â�Ü ��
^â�ä�ç»Þ½Ù½è�ï»àLÛ�êYÝ¯ãWæ½Ú»æ�â;å(â>ë\æ½è�Ý¯ä;Ý�Û�è�ïAâ���Ú»è�á!Ú�Û�â;ãWÛ�êYâ¶î�â;Þ½â�OYÛ�ã	Ú»Þ½Ù�ä;ç#ã¾Û*ã(ç��
áYÛ*Ý¯è¯Ý('�Ý�Þ½ß¶Ù½ç#Ü-Ú»Ý�ÞJ!²ã¾æ�â;ä�Ý(O½ä(Ý¯Þ4�uç»å*Ü-Ú�Û�Ý�ç#Þ$���²Þ2æ!Ú»å¾Û*Ý¯ä;á½è Ú»å;à\Û*ê½â�ækâ�å �uç#å*Ü-Ú»Þ½ä;âzç���Û*ê½â BDC?E�FGC�H
ã¾ï^ã£Û�â�Ü,Ý�ã$Ü-â�Ú»ã*áYå*â�Ù ímÝ�Û*ê Ú»Þ½Ù ímÝ�Û*ê½ç#áYÛ�Ù½ç»Ü�Ú»Ý�ÞJ!²ã¾æ�â;ä�ÝPO!ä�ì¬Þ½çlímè¯â;Ù½ß#â0Ú»è�ç#Þ½ß
Û�êYâ0ækâ�å �uç#å !
Ü-Ú»Þ½ä�â0Ù½Ý�Ü-â;Þ½ã*Ý�ç#Þ½ã$ç��zä;ç#Ü+æ½å*â;ã*ã*Ý�ç#ÞdàbÛ�Ý¯Ü+â�Þ½â;â�Ù½â;ÙÎÛ�ç Ù½Ý¯ã¾ä�ç��#â;å-Û�êYâ2ã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â�ã;à�Ú�Þ½Ù
á½ã¾â��uá½è�Þ½â�ã¾ãWç��&Û�ê½â	Ù½Ý�ã*ä�ç��»â�å*â;Ù
ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â�ã��*%�êYÝ¯å*ÙYè�ï#à½Û*ê½Ý¯ã�æ½Ú»æ�â;åWÚ�Ù½Ù½å*â;ã*ã¾â�ã�Û*ê½â	Ý¯ã*ã¾á½âÀç��
ã*ä�Ú»è Ú�î½Ý¯è�Ý�Û²ï-ç��:ã£Û�å*áYä;Û�áYå*â=ÙYÝ¯ã*ä;ç��#â�å£ï0á½ã*Ý�Þ½ß BDC�EDF?C�H$��
\ä�Ú»è Ú»îYÝ¯è¯Ý�Û²ï-Û*â�ã£Û�ã�Ú»å*â	æ�â;å �uç#å¾Ü-â;ÙHÚ�Þ½Ù
�uânÚiÛ�á½å¾â�ãmç��3Ù!Ú�Û¢Ú�î!Ú»ã*â;ã�Û*ê!Ú�Ûmä�Ú»ÞHÚ��Lâ;ä;ÛmÛ�ê½âÀækâ�å �uç#å*Ü-Ú»Þ½ä;âzç�� BDC�EDF?C�H2Ú»å¾âÀê½Ý¯ß#êYè¯Ý¯ß»ê¬Û*â�Ù$�
%�ê½âU�uç#è¯è�ç[ímÝ�Þ½ß�ã*â;ä;Û*Ý¯ç#Þ½ã/Ù½â;ã*ä;å*Ý¯îkâ}Û�ê½â1Ú»æ½æ½å¾ç|Ú»ä¢ê	Ý¯ÞÀÙ½â>Û¢Ú»Ý�è9��
\â�ä>Û�Ý�ç#Þ���Ý¯Þ|Û*å*ç^Ù½á½ä�â;ã/Þ½â�â;Ù½â�Ù

Ù½â"O!Þ½Ý�Û*Ý¯ç#ÞYã���
^â�ä;Û*Ý¯ç#Þ+@(ÙYâ�ã*ä;å*Ý�î�â;ã:Û�ê½â�Ü+Ý¯ÞYÝ¯Ü¶á½Ü�ÙYâ�ã*ä;å*Ý�æYÛ�Ý�ç#Þ$è¯â;Þ½ß»Û�ê=æ½å*Ý�Þ½ä�Ý�æ½è¯â1á½ã*â;Ù+î|ï�Û�ê½Ý�ã
Ú»æ½æYå*ç|Ú»ä¢êLàYâ�ÞYä�ç^Ù½Ý¯Þ½ß	ã*ä¢êYâ�Ü+â»à!Ú»ÞYÙ-Û�êYâWÙ½Ý�ã*ä�ç��»â�å¾ï-æ½å¾ç\ä;â�ã*ã;à½Ú»ÞYÙ�
\â�ä>Û�Ý�ç#Þ���æ½å*â;ã*â�Þ|Û*ãRÛ�ê½â�Ý¯ÞJ!
â>ëYÚ»ä>Û(ß#å*Ú»æ½ê2Ü�Ú�Û*ä¢ê
Ú»è�ß#ç#å¾Ý�Û�êYÜ â�Ü+æ½è�ç[ï»â�Ù2î¬ï BDC�EDF?C�H ��
^â�ä;Û*Ý¯ç#Þ .+Ù½â;ã*ä;å*Ý¯îkâ�ã�Ü-â>Û�ê½ç^Ù½ã�ç��
Ý¯ÞYä�ç#å¾æ�ç#å*Ú�Û�Ý�Þ½ß=ÙYç#Ü�Ú�Ý¯Þ�ì¬Þ½çlímè¯â;Ù½ß#âzÝ¯Þ|Û*ç¶Û�ê½âzã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â�ÙYÝ¯ã*ä;ç��#â�å£ïAæ½å*ç^ä�â;ã*ã��W%�êYâ	â"��Ú»è¯áJ!
Ú�Û*Ý¯ç#Þ½ãRÙ½â;Û�Ú»Ý¯è�â�Ù�Ý¯Þ�
^â�ä;Û*Ý¯ç#Þ��¶Ù½â;Ü-ç»Þ½ã¾Û*å�Ú�Û*â B$C�E�FGC�H$� ãmÚ�î½Ý¯è�Ý�Û²ï�Û�ç O!ÞYÙ2ã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â�ãmÛ�ê!ÚiÛ
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%�ê½âmã*áYî½ã¾Û*å*á½ä>Û�á½å¾âWÙ½Ý�ã*ä�ç��»â�å¾ï�ã£ï^ã¾Û�â;Ü å*â;æ½å*â;ã*â�Þ|Û*ã1ã£Û�å*áYä;Û�áYå�Ú»èËÙ!Ú�Û�ÚzÚ»ãbÚzè Ú»îkâ�è�â�Ù$ß#å*Ú»æ½ê$��Izî,!

¾â�ä>Û�ã(Ý�Þ2Û*ê½â=Ù!ÚiÛ¢Ú�Ü-Ú»æ2Û*ç �»â�å¾Û*Ý¯ä;â�ã(ç#å�ã*Ü-Ú»è¯è/ã¾á½î½ß#å*Ú»æ½ê½ã(Ý�Þ2Û*ê½â=ß#å*Ú»æ½êdà�Ú»Þ½ÙHå*â�è¯Ú�Û�Ý�ç#Þ½ã¾ê½Ý¯æ½ã
îkâ;Û²í1â�â�Þ ç#î�
¾â�ä;Û*ã¶Ü-Ú»æ Û*ç
Ù½Ý¯å¾â�ä>Û�â�Ù`ç#å=á½ÞYÙ½Ý¯å¾â�ä;Û*â�Ùéâ;Ù½ß#â;ã¶Ý¯ÞOÛ�ê½â"ß»å�Ú»æ½êD� R�������������������� �"!
Ý¯ã�Úéä�ç#ÞYÞ½â�ä>Û�â�ÙÌã¾á½î½ß#å*Ú»æ½ê ímÝ�Û*ê½Ý¯ÞÎÛ*ê½â
ß#å*Ú»æ½ê½Ý�änÚ»è�å*â;æ½å*â;ã*â;Þ¬Û�Ú�Û�Ý�ç#Þ$� %�ê½Ý�ã"ß#å�Ú�æ½ê½Ý¯ä�Ú»è�å*â�æ,!
å*â;ã*â;Þ¬Û�Ú�Û�Ý�ç#Þwã¾â�å �»â�ã0Ú»ã-Ý¯Þ½æ½á\Û�Û�çOÛ�ê½âHã*á½î½ã£Û�å¾á½ä;Û*á½å*â�Ù½Ý�ã*ä;ç��»â�å£ïwã¾ï^ã£Û�â�Ü �#��Ý�ß#á½å¾â 
 ã*ê½çlímã
Ú ß»â�ç#Ü+â;Û*å*Ý¯äAâ�ë½Ú�Ü-æ½è�â2ç��zã*á½ä¢êÌÚ�ÞÎÝ¯ÞYæ½áYÛ-ß#å�Ú»æYê$� %�ê½âHç»î�
¾â�ä>Û�ã"Ý�Þ Û*ê½â O!ß»á½å*â 7râ�� ß ��à%$'&#à
( &#à*)'&1>Rîkâ�ä;ç#Ü+â(è Ú»îkâ�è�â�Ù �»â�å£Û�Ý¯ä;â�ã�Ý�Þ�Û�ê½âzß»å�Ú»æ½êLà½Ú»Þ½Ù"Û*ê½âzå*â;è Ú�Û*Ý¯ç#ÞYã*ê½Ý�æ½ã=7uâ�� ß ��à,+.-0/1$'&32 ( &�4¬à
576�8:9�; /=<,&>2@?BADCE?GF ; 4�>bîkâ�ä;ç#Ü-â1è Ú»îkâ�è�â�Ù¶â;Ù½ß#â;ã:Ý¯Þ=Û*ê½â�ß#å*Ú»æ½ê$�G%�ê½â�ß#å*Ú»æ½ê½Ý�änÚ»è^å*â;æ½å*â;ã*â;Þ¬Û�Ú�Û�Ý�ç#Þ
ç��&Û�ê½âÀã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â=Ù½Ý�ã*ä;ç��»â�å¾â�ÙHî|ï
BDC�EDF?C�H��uå*ç»Ü Û�êYÝ¯ã�Ù!Ú�Û�Ú+Ý�ãmÚ»è¯ã¾ç$ã*ê½çlímÞ2Ý¯Þ���Ý¯ß»á½å*â 
 �
R ÞIHKJ ���ML J �@! ç��zÚ ã*áYî½ã¾Û*å*á½ä>Û�á½å¾âHÝ¯Þ Ú»Þ Ý¯ÞYæ½áYÛ+ß#å�Ú�æ½ê Ý�ã+ÚOã¾â;Û+ç��T�»â�å£Û�Ý¯ä;â�ã�Ú»Þ½Ù â�Ù½ß#â;ã

�uå*ç»Ü Û�ê½â�Ý¯Þ½æYáYÛbß#å�Ú»æYê-Û�ê½Ú�ÛbÜ�Ú�Û*ä¢êdà^ß#å�Ú»æYê-Û�êYâ�ç#å¾â;Û�Ý�änÚ»è�è�ï»à»Û�ç	Û�ê½â�ß#å�Ú�æ½ê½Ý¯ä�Ú»è!å*â;æ½å*â;ã*â;Þ¬Û�Ú�Û�Ý�ç#Þ



ç��bÛ�ê½â$ã¾á½î½ã£Û�å*áYä;Û�áYå*â�� �!ç#åzâ>ëYÚ»Ü+æ½è�â»àdÛ�êYâ$Ý¯Þ½ã£Û¢Ú»Þ½ä;â�ãÀç��bÛ�ê½â�ã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â-Ý�Þ ��Ý¯ß#áYå*â 
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%�ê½â�Ü-Ý�Þ½Ý¯Ü¶áYÜ Ù½â�ã¾ä�å¾Ý¯æYÛ*Ý¯ç#Þ2è¯â�ÞYß»Û�ê 793;:=<?>�æ½å*Ý�Þ½ä�Ý�æ½è¯âÀÝ¯Þ|Û*å*ç^Ù½á½ä�â;ÙHî|ï;5�Ý�ã*ã�Ú�Þ½â�Þ -���0&ã¾Û�Ú�Û�â;ã
Û�ê½Ú�Û=Û*ê½â"îkâ�ã¾Û=Û�ê½â;ç#å¾ïOÛ�ç
ÙYâ�ã*ä;å*Ý�î�â�ÚHã*â>Û$ç��mÙ!Ú�Û�ÚHÝ¯ã=Ú2Û�êYâ�ç#å£ï ímê½Ý�ä¢ê Ü-Ý�Þ½Ý¯Ü+Ý ';â�ã(Û*ê½â"Ù½âL!
ã*ä;å*Ý�æYÛ�Ý�ç#Þ�è�â�Þ½ß»Û*ê�ç��oÛ*ê½âWâ;Þ|Û�Ý¯å¾âWÙ!ÚiÛ¢Ú�ã¾â;Û��W%�êYâ=3;:=<�æ½å¾Ý¯Þ½ä;Ý¯æ½è�â�ê½Ú»ã�îkâ�â�Þ�á½ã*â;Ù �uç#å1ÙYâ�ä�Ý�ã*Ý�ç#Þ
Û�å¾â�âzÝ�Þ½Ù½á½ä>Û�Ý¯ç»ÞdàYÝ�Ü�Ú»ß»â�æ½å¾ç\ä;â�ã¾ã*Ý¯ÞYß½à!ä�ç#ÞYä�â�æ\Ûmè¯ânÚ�å*Þ½Ý�Þ½ß �uå*ç»Ü å¾â�è ÚiÛ�Ý¯ç»Þ!Ú»èkÙ!Ú�Û¢Ú\à½Ú»Þ½ÙAè�ânÚ»å¾Þ½Ý¯Þ½ß
Ü+ç\Ù½â;è¯ã�ç��:Þ½ç#Þ,!²ê½ç#Ü+ç#ß#â;Þ½â�ç»á½ã�â�Þ½ß»Ý¯Þ½â;â�å*Ý�Þ½ß�Ù½ç#Ü-Ú»Ý¯ÞYã��
�`âRÙ½â�Ü+ç#Þ½ã£Û�å�ÚiÛ�â�ê½çlí Û�êYâ�Ü-Ý�Þ½Ý¯Ü=á½Ü Ù½â;ã*ä�å¾Ý¯æYÛ*Ý¯ç#Þ=è¯â�ÞYß»Û�ê¶æYå*Ý¯ÞYä�Ý¯æYè¯âbänÚ»Þ$îkâ�á½ã¾â�Ù$Û�ç(ÙYÝ¯ã !

ä�ç��»â�å�ã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â�ã�Ý�Þ�ä�ç»Ü-æ½è�â>ë+Ù!ÚiÛ¢Ú4�	�²Þ"æ½Ú»å¾Û*Ý¯ä�áYè Ú»å;à¬Ú=ã*á½îYã¾Û�å¾á½ä;Û*á½å*âWÝ¯ãRâ"��Ú»è¯á!ÚiÛ�â�Ù-î!Ú»ã¾â�Ù
ç#ÞAê½çlí í1â�è�èdÝ�Û�änÚ»Þ0ä�ç#Ü+æ½å¾â�ã*ã�Û*ê½âzâ�Þ|Û�Ý�å*âzÙ!ÚiÛ¢Ú$ã*â>Û �	�`âÀÙ½â"O!Þ½âzÛ�êYâ	Ü+Ý¯ÞYÝ¯Ü¶á½Ü ÙYâ�ã*ä;å*Ý�æYÛ�Ý�ç#Þ
è¯â;Þ½ß»Û*ê+ç��oÚzß#å�Ú�æ½ê+Û*ç�îkâ�Û�ê½âmÜ+Ý¯Þ½Ý�Ü¶á½ÜgÞ¬á½Ü¶îkâ�å}ç���î½Ý�Û*ãbÞYâ�ä�â;ã*ã*Ú»å¾ï�Û�ç	ä�ç»Ü-æ½è�â;Û*â�è�ï�Ù½â;ã*ä�å¾Ý¯îkâ
Û�êYâ(ß#å�Ú�æ½ê$� BDC�EDF?C�H�ã¾ânÚ»å¾ä¢ê½â�ã �uç»å�Ú=ã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â(Û�ê!ÚiÛ�Ü+Ý¯Þ½Ý�Ü-Ý('�â�ã���7��W>�����7������U>>à¬ímê½â�å¾â
� Ý¯ã	Û�ê½â"ÙYÝ¯ã*ä;ç��#â�å¾â�Ù ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â»à�� Ý�ã	Û*ê½â"Ý¯ÞYæ½áYÛ¶ß»å�Ú»æ½êLà���7��U>	Ý�ã�Û�êYâ"Þ¬á½Ü¶îkâ�å=ç��mî½Ý�Û*ã
7rÙYâ�ã*ä;å*Ý�æYÛ�Ý�ç#Þ è¯â;Þ½ß»Û�êS>	å*â��¬á½Ý¯å¾â�Ù Û�ç�â;Þ½ä�ç^Ù½â"Û�êYâ�Ù½Ý¯ã¾ä�ç��#â;å*â�Ù ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â»à�Ú�Þ½Ù ��7������U>	Ý�ã
Û�êYâ	Þ¬á½Ü=î�â;å�ç���î½Ý�Û�ã�å¾â!�¬á½Ý¯å¾â�ÙAÛ�ç+â�Þ½ä;ç\ÙYâÀÛ*ê½âÀÝ¯Þ½æYáYÛmß#å�Ú�æ½ê"�gímÝ�Û�êAå¾â�ã*ækâ�ä>Û�Û*ç#�*�

$&%(' )+*�,.-0/21436587:9�;<36=?>@5A/61CBD1

%�ê½âmß#å*Ú»æ½ê�ä�ç#ÞYÞ½â�ä>Û�Ý(�^Ý�Û²ï¶änÚ�Þ+îkâ�å*â;æ½å*â;ã*â;Þ¬Û*â�Ù-î¬ï$Ú»Þ+Ú»Ù�
*Ú»ä;â�Þ½ä>ï$Ü�ÚiÛ�å*Ý�ë���ERç#ÞYã*Ý¯ÙYâ�åbÚ(ß#å�Ú�æ½ê
Û�ê½Ú�Ûbê!Ú»ã�F �»â�å¾Û*Ý¯ä;â�ã�à¬ímê½Ý�ä¢ê"Ú»å¾â�Þ¬á½Ü¶îkâ�å¾â�Ù �@G 
HGJI!IJI�G FLK 
 � R ÞMF#NOF2Ú�Ù�
*Ú»ä�â;Þ½ä;ï+Ü-Ú�Û�å¾Ý�ëQP
änÚ�Þ=îkâW�uç#å¾Ü-â;Ù�ímÝ�Û�ê	â�Þ|Û�å£ïRP -�S GUT 0\ã¾â;Û3Û�ç � ç#å 
 �?�#��P -VS GUT 0XW � à�Û*ê½â�Þ=Û*ê½â�å¾â1Ý�ã3ÞYçWä�ç»Þ½Þ½â�ä>Û�Ý�ç#Þ
�uå*ç»Ü �#â;å¾Û�â�ëYS�Û�ç��#â�å£Û�â�ë T ���#�ZP -VS GUT 0�W 
 àoÛ�ê½â;ÞOÛ*ê½â�å¾â-Ý�ãÀÚ�Û	è¯ânÚ�ã¾ÛÀç#Þ½â�ä;ç#Þ½Þ½â;ä;Û�Ý�ç#Þ �uå*ç#Ü
�#â;å¾Û*â>ë[S)Û�ç �#â;å¾Û*â>ë T �.\�Þ½Ù½Ý�å*â;ä;Û�â;Ù2â;Ù½ß#â;ãWÚ»å¾âÀå*â�ä;ç#å*ÙYâ�Ù0Ý¯ÞAç#Þ½è�ï"ç#Þ½âÀâ;Þ¬Û*å¾ïAç��&Û�êYâ	Ü-Ú�Û*å*Ý�ë��
%�ê½â"â;Þ½ä�ç^Ù½Ý¯ÞYßHç���Û*ê½â�ß»å�Ú»æ½ê ä�ç#ÞYã*Ý¯ã£Û�ã�ç���Û�êYâ �uç#è�è¯çlímÝ¯Þ½ßAã£Û�â�æYã����`â�Ú»ã*ã¾á½Ü-â+Û�ê!ÚiÛ=Û�êYâ

Ù½â;ä�ç^Ù½â�åmê!Ú»ã�Ú$Û¢Ú»îYè¯âzç��&Û�ê½â^]`_�á½Þ½Ý`�¬á½âÀè Ú»îkâ�è�ã�Ý¯Þ�Û�êYâ	ç»å*Ý¯ß»Ý¯Þ!Ú»è�ß#å�Ú�æ½ê[���


 �N:(â>Û�â�å¾Ü-Ý�Þ½â$Û�ê½â+Þ¬á½Ü¶îkâ�å	ç���îYÝ�Û�ãba � H �K� Þ½â;â�Ù½â;ÙéÛ�ç0â�Þ½ä;ç\Ù½â+Û�ê½â+�#â;å¾Û*â>ë`è Ú»îkâ�è�ãzç���Û�êYâ
ß#å*Ú»æ½ê$����Ý¯å¾ã¾Û�à�í1â�Þ½â�â;Ù 7rè¯ß�cJ>/î½Ý�Û*ã3Û�çWâ�Þ½ä;ç\Ù½â�Û*ê½âRÞ¬á½Ü=î�â;å:ç��S�#â;å¾Û*Ý¯ä�â;ã�cÀÝ¯Þ�Û*ê½â�ß#å*Ú»æ½ê$�



%�ê½â;ÞdàYâ;Þ½ä�ç^Ù½Ý�Þ½ß�Û*ê½âWè¯Ú»î�â;è¯ã}ç��/Ú�è¯è�c �#â;å¾Û*Ý¯ä�â;ã�å*â��¬á½Ý¯å¾â�ã=7 c1è�ß�]`_�>bî½Ý�Û�ã��K�`âWÚ»ã*ã¾á½Ü+â�Û�êYâ
�»â�å¾Û*Ý¯ä;â�ã¶Ú�å*â�ã¾æ�â;ä�ÝPO!â�ÙéÝ�Þ Û*ê½â-ã*Ú»Ü+â�ç#å¾Ù½â�åÀÛ�ê½â>ï Ú»æ½ækânÚ»å	Ý¯ÞOÛ�ê½â�Ú»Ù�
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��Ú»è¯Ý�Ù½Ý�Û²ï»à BDC?E�FGC�H ã*ê½ç#áYè¯Ù æ½å*â"�uâ�å�ã*á½îYã¾Û�å¾á½ä;Û*á½å*â;ã-ímê½Ý�ä¢ê í1â�å¾â2å*Ú�Û�â;Ù êYÝ¯ß#ê½è�ïéî|ï ê¬á½Ü-Ú»Þ½ã��
%�ê½å¾â�â"Û²ï^æ�â;ã$ç��mÙ½Ý�ã*ä�ç��»â�å*â;Ù ã*á½î½ã£Û�å¾á½ä;Û*á½å*â;ã�Ú»å¾â�â"�»Ú�è¯á!Ú�Û*â�Ù � 
 >Àã*á½î½ã£Û�å¾á½ä;Û*á½å*â;ã+ÙYÝ¯ã*ä;ç��#â�å¾â�Ù
ímÝ�Û*ê½ç#áYÛ+á½ã¾Ý¯Þ½ß Û�êYâ0ÙYç#Ü�Ú�Ý¯Þ ì¬Þ½çlímè¯â�ÙYß#â»à ��>$ã¾á½î½ã£Û�å*áYä;Û�áYå*â�ã�Ù½Ý¯ã¾ä�ç��#â;å*â�ÙÎá½ã*Ý�Þ½ß�Û�ê½â0ß#å�Ú�æ½ê
Ü-Ú�Û�ä¢êéå¾á½è¯â;ã�à}Ú»ÞYÙV@ >	ã¾á½î½ã£Û�å*áYä;Û�áYå*â�ã�Ù½Ý�ã*ä;ç��»â�å¾â�Ù á½ã*Ý�Þ½ß�ÚHä;ç#Ü¶î½Ý�Þ!Ú�Û*Ý¯ç#Þ ç���Ü+ç\Ù½â;è1ì¬Þ½çlímè !
â�ÙYß#âzÚ»Þ½Ù�ß»å�Ú»æ½ê�Ü�Ú�Û*ä¢ê"å*áYè¯â�ã��	%�ê½âzækâ�å �uç»å*Ü-Ú»Þ½ä�â�ç��oÛ�êYâ(ã¾ï^ã¾Û*â�Ü Ý¯ãRÜ+ânÚ�ã*á½å¾â�ÙAÚ»è�ç#Þ½ß�Û*ê½å*â;â
Ù½Ý�Ü-â;Þ½ã*Ý�ç#Þ½ã � 
 >Rä;ç#Ü+æ½å*â;ã*ã*Ý�ç#Þdà!ímê½Ý�ä¢ê2ã¾ê½çlímã(Ú�ã*á½î½ã£Û�å¾á½ä;Û*á½å*â�� ãzÚ�î½Ý¯è�Ý�Û²ï+Û�ç�ä�ç#Ü+æ½å¾â�ã*ã�Ú»Þ0Ý¯ÞJ!
æ½áYÛ}ß»å�Ú»æ½êLà�� >�Þ¬á½Ü¶îkâ�å)ç��kã*â�Ú»å*ä¢ê-Þ½ç^Ù½â�ã)â�ëYæ½Ú»Þ½Ù½â;Ù�î|ï BDC�EDF?C?Hdà»ímêYÝ¯ä¢ê+Ý¯Þ½Ù½Ý�änÚ�Û*â�ã�Û*ê½â�Û�Ý�Ü-â
Û�ç0Ù½Ý�ã*ä�ç��»â�å¶ÚAã*áYî½ã¾Û*å*á½ä>Û�á½å¾â»à)Ú»ÞYÙ @ >zÚ �#â;å�Ú»ß#â-â���Ú»è�á!Ú�Û�Ý�ç#Þ
��Ú»è¯á½â�Ú�Þ½Ù`ã£Û¢Ú»Þ½Ù½Ú»å*Ù Ù½â��^Ý ÚiÛ�Ý¯ç»Þ
ç��Wê^áYÜ�Ú»Þ å�Ú�Û*Ý¯Þ½ßYàbímê½Ý�ä¢êÎß#ÝP�#âAÛ�ê½â0Ý¯Þ|Û*â�å*â;ã¾Û*Ý¯Þ½ß#ÞYâ�ã*ã-ç��zÚ ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â�Ú»ã+Ü-â�Ú»ã*á½å¾â�Ù î¬ï
ê¬á½Ü-Ú»ÞHâ�ëYækâ�å£Û�ã��M%�ê½â�Ý¯Þ|Û�â;å*â;ã¾Û�Ý�Þ½ß#Þ½â;ã*ã�ç�� BDC�EDF?C?H$� ã�ÙYÝ¯ã*ä;ç��#â�å¾â�Ù�ã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â�ãÀÚ»å¾â�å*Ú�Û�â;Ù
î|ï ÚHß»å*ç#á½æ ç�� �
Ù½ç#Ü-Ú»Ý¯Þ â>ë\æ�â;å¾Û*ã$ç#Þ Ú
ã*ä�Ú»è¯â-ç�� 
 Û�ç .\à:ímêYâ�å*â 
 Ü-â�Ú»Þ½ã¶Þ½ç�Û$á½ã*â"�uá½è�Ý�Þ
Û�êYâHÙ½ç#Ü-Ú»Ý�ÞÎÚ»ÞYÙ8. Ü+ânÚ»Þ½ã+�#â;å¾ïÎá½ã*â"�uá½è9� %�ê½â
Þ¬á½Ü¶îkâ�å-ç��zÝ�Þ½ã¾Û�Ú»Þ½ä�â;ã"ç��(Û*ê½âHÙYÝ¯ã*ä;ç��#â�å¾â�Ù
ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â�Û�ê½Ú�Ûmâ>ë\Ý¯ã£Û�Ý¯Þ�Û�ê½âÀÝ�Þ½æ½áYÛmÙ!ÚiÛ¢Ú»î!Ú�ã*âÀÝ¯ãmÚ»è�ã*ç�è¯Ý�ã¾Û*â�Ù$�
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R ã2Ú å*â�ã¾á½è�Û2ç��=Ý¯Þ½ä;å*ânÚ�ã*â�Ù ä�ç#Ü+æ½è�â>ë\Ý�Û²ï ç��¶Ù½â;ã*Ý¯ß»Þ Ú»ÞYÙ ä¢ê!Ú»ÞYß#â�ã2Ý¯Þ Û�ê½â Û�â;ä¢ê½Þ½ç#è�ç#ß#Ý�â�ãAç��
Ý¯Ü+æ½è�â�Ü+â�Þ|Û¢Ú�Û*Ý¯ç#Þ+ç��3Ý¯Þ|Û�â;ß#å�ÚiÛ�â�Ù�â;è¯â;ä;Û�å¾ç#Þ½Ý�ä(ä�Ý�å*ä�áYÝ�Û�å£ï#à^Û�ê½âzÙ½Ý�ã*ä;ç��»â�å£ïAç����rÚ»Ü-Ý�è¯Ý¯Ú»å)ã¾Û*å*á½ä>Û�á½å¾â�ã
Ý¯Þ ä�Ý�å*ä�áYÝ�Û�å£ï änÚ»Þ êYâ�è¯æ`ÚHÙ½â;ã*Ý¯ß»Þ½â�å	Û�ç
á½ÞYÙ½â�å¾ã¾Û¢Ú�Þ½ÙéÛ�ê½â-Ù½â�ã¾Ý¯ß#ÞLà)Ú»Þ½Ù`Û*ç
Ý¯ÙYâ�Þ|Û�ÝP� ï ä�ç#Ü+Ü-ç»Þ
å*â;á½ã�Ú�î½è¯âÀæ!Ú»å£Û�ãmÝ¯ÞAä;Ý¯å*ä;á½Ý�Û*å¾ï��
�`âWâ���Ú»è¯á½Ú�Û�â BDC?E�FGC�H"î|ï�áYã*Ý¯ÞYß E R : ä;Ý¯å*ä;á½Ý�Û1Ù!Ú�Û�Ú=å*â;æ½å*â;ã*â;Þ¬Û*Ý¯Þ½ß�Ú�ã*Ý�ë^Û*êJ!²ç#å¾Ù½â�å1î!Ú»Þ½Ù,!

æ!Ú»ã¾ã �¾è¯â�Ú»æ4�uå*ç»ß �$è Ú»ÙYÙ½â�å��	%�ê½âÀä�Ý¯å¾ä�á½Ý�ÛmÝ¯ã�Ü-Ú»Ù½âzá½æAç���Ú�ä¢ê!Ú»Ý¯ÞAç��3ã*ç»Ü-â>ímê!Ú�Ûmã*Ý�Ü-Ý�è Ú»å1ã¾Û*å*á½äL!
Û�áYå*â�ã�7uã*â;â ��Ý¯ß#áYå*â�� >L�=�`â=Û*å�Ú»ÞYã �uç#å¾Ü Û�êYâ¶ä�Ý�å*ä�áYÝ�Û(Ý�Þ|Û�çAÚ"ß#å*Ú»æ½ê�å*â;æ½å*â;ã*â;Þ¬Û�Ú�Û�Ý�ç#Þ Ý¯ÞHímêYÝ¯ä¢ê
Û�êYâ�ä;ç#Ü-ækç#Þ½â;Þ|ÛRá½ÞYÝ�Û�ã1Ú»Þ½Ù-Ý¯Þ|Û�â;å*ä;ç#Þ½Þ½â;ä;Û�Ý�ç#Þ�îkâ;Û²í1â�â;Þ�ã*â"�#â�å*Ú»èLä;ç#Ü+æ�ç#ÞYâ�Þ|ÛRáYÞ½Ý�Û*ãRÚ»æYæ�â�Ú»åRÚ�ã
�#â;å¾Û*Ý¯ä�â;ãWÚ�Þ½Ù�Û�ê½âÀä�áYå*å*â;Þ|Û�
!çlímã�Ú»æ½ækânÚ»åmÚ�ã�â;Ù½ß#â;ã��
%�ê½å*â;â"Û²ï^æ�â;ã$ç��mÙ½Ý¯ã¾ä�ç��#â;å*â;Ù ã¾á½î½ã£Û�å*áYä;Û�áYå*â�ã+Ú»å¾â�â"�»Ú�è¯á!Ú�Û*â�Ù � 
 >Àã*á½îYã¾Û�å¾á½ä;Û*á½å*â;ã�Ù½Ý¯ã¾ä�ç�� !

â�å¾â�Ù	ímÝ�Û�êYç#áYÛ&á½ã*Ý�Þ½ß�Û�ê½âbÙ½ç#Ü-Ú»Ý�Þzì^ÞYç[ímè�â�Ù½ß»â»à ��>oã¾á½î½ã£Û�å*áYä;Û�áYå*â�ã�Ù½Ý¯ã¾ä�ç��#â;å*â�Ù=á½ã*Ý�Þ½ß�Û*ê½â}ß#å�Ú�æ½ê
Ü-Ú�Û�ä¢ê$å¾á½è¯â;ã�à|Ú»ÞYÙ @ >&ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â�ãbÙ½Ý¯ã¾ä�ç��#â;å*â�Ù+á½ã¾Ý¯Þ½ßÀÚ(ä;ç#Ü¶î½Ý�Þ!Ú�Û�Ý�ç#Þ=ç���Ü+ç^Ù½â�è^ì¬Þ½çlímè¯â�ÙYß#â
Ú»Þ½Ù�ß»å�Ú»æ½ê�Ü-Ú�Û*ä¢ê
å*á½è�â�ã��Q�²Þ
Û*ê½Ý¯ã�Ù½ç#Ü-Ú»Ý¯ÞLàkÛ*ê½â$Ü-ç^Ù½â;è3ê½Ý�â�å*Ú»å*ä¢ê|ï
Ý�ãWî½áYÝ¯è�Û�î!Ú»ã¾â�Ù ç#Þ�ä;ç#Ü+!
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ì¬Þ½çlímè¯â;Ù½ß#â¶å¾â�ä�â;Ý(�»â�ã	Ú�ê½Ý�ß#ê
ê¬á½Ü-Ú»Þ
å�ÚiÛ�Ý¯ÞYß½à�îkâ�ä�Ú»á½ã¾â¶Û�ê½â¶ã¾á½î½ã£Û�å*áYä;Û�áYå*â�å*â;æ½å*â;ã*â�Þ|Û*ã�Ú�Þ
Ý¯ÞJ!
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�Ìê½Ý�è¯â:í1â1ê!Ú �»âRã*êYç[ímÞ	Û�ê½âbå*â;ã*á½è�Û&ç��Yâ"��Ú»è¯á!ÚiÛ�Ý¯ç»Þ½ãoÝ¯Þ�Ú�å¾ânÚ»è !Åí1ç#å*è�ÙzÙ½ç#Ü-Ú»Ý¯ÞLàníRâ1Þ½çlíéâ>ëYÚ»Ü+Ý¯ÞYâ
ímê½â>Û�ê½â;åHã*áYä¢ê Ù½ç#Ü-Ú»Ý¯Þ ì¬Þ½çlímè�â�Ù½ß#â Ý¯ãAá½ã¾â��uá½èÀÝ¯Þ ß#â;Þ½â�å*Ú»è9� �`â í1ç#á½è¯Ù è¯Ý�ì»â
Û�ç â���Ú»è�á!Ú�Û*â
ímê½â>Û�ê½â;åÀÛ*ê½â¶Ù½ç»Ü�Ú»Ý�Þ
ì¬Þ½çlímè¯â;Ù½ß#â$änÚ�ÞOÝ�Ü-æYå*ç��#â BDC�EDF?C�H$� ãzÚ �»â�å�Ú�ß#â�änÚ»ã¾â$æ�â;å �uç#å¾Ü�Ú»ÞYä�â¶Ý�Þ
Ú»Þ`Ú»å¾Û*Ý(O!ä;Ý Ú»è�è�ï !²ä;ç#Þ|Û�å*ç»è¯è¯â;ÙHß#å*Ú»æ½ê$��%&ç2Û*â�ã£Û=Û�êYÝ¯ãÀæ�â;å �uç#å¾Ü�Ú�Þ½ä�â�à:Ú»Þ`Ú»å¾Û*Ý(O!ä;Ý Ú»è:ã¾á½î½ã£Û�å*áYä;Û�áYå*â
Ý¯ã�ä;å*ânÚiÛ�â�ÙÎÚ»Þ½Ù Ý¯ã�â�Ü¶îkâ�ÙYÙ½â�Ù Ý¯Þ è Ú»å¾ß#â�å$ß#å*Ú»æ½ê½ã+ç��M�»Ú�å¾ï^Ý¯Þ½ßOã*Ý('�â;ã�� %�ê½â0ß#å*Ú»æ½ê½ã+��Ú»å¾ï Ý�Þ
Û�â;å*Ü+ãAç��=ß»å�Ú»æ½êÌã¾Ý '�âOÚ»ÞYÙ Û*ê½âOÚ»Ü-ç»á½Þ|Û2ç��=Ù½â"�^Ý Ú�Û*Ý¯ç#Þ Ý�ÞÌÛ*ê½âOã*á½î½ã£Û�å¾á½ä;Û*á½å*â�� ã2Ý¯Þ½ã£Û¢Ú»Þ½ä;â�ã;à
î½áYÛzÚ»å*â¶ä;ç#Þ½ã£Û¢Ú»Þ|ÛzímÝ�Û*ê
å*â;ã*ækâ�ä>ÛzÛ�ç"Û�êYâ¶æ�â;å*ä;â�Þ|Û¢Ú»ß»â$ç��)Û�ê½â=ß#å�Ú»æYê
Û�ê!Ú�Û(Ý¯ãWä;ç��#â�å¾â�ÙOî|ïHÛ�êYâ
ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â�� ã�Ý¯ÞYã¾Û¢Ú�Þ½ä�â;ã����!ç#åLânÚ»ä¢ê	Ù½â��^Ý¯Ú�Û�Ý�ç#Þ ��Ú»è¯á½â�àlíRâbå*á½Þ BDC�EDF?C�H	ç#ÞzÛ�êYâbß»å�Ú»æ½êYãoá½Þ|Û�Ý¯è
Þ½ç
Ü+ç#å¾â�ä�ç»Ü-æ½å¾â�ã¾ã*Ý¯ç»ÞéänÚ»Þ îkâ�Ú»ä¢êYÝ¯â��»â�Ù ímÝ�Û*ê`Û�êYâ �uç#è¯è�çlímÝ¯Þ½ß��uç#á½å=änÚ»ã¾â�ã � Ú >ÀÞ½ç�Ù½ç#Ü-Ú»Ý¯Þ
ì¬Þ½çlímè¯â;Ù½ß#â»àbî >=ß#å*Ú»æ½ê Ü-Ú�Û�ä¢ê å¾á½è¯â;ã�à}ä�>=ä;ç#Ü¶î½Ý�Þ½â�Ù Ü+ç\ÙYâ�èbì^ÞYç[ímè�â�Ù½ß»â2Ú�Þ½Ù ß#å�Ú»æYê Ü�Ú�Û*ä¢ê
å*áYè¯â�ã;à^Ú»Þ½Ù�ÙS>)ä;ç#Ü¶î½Ý�Þ!Ú�Û*Ý¯ç#Þ$ç��dÚ�� ä��K� â�Û*ê½â�Þ-Ü-â�Ú»ã*áYå*â�Û�ê½â�ä�ç»Ü-æ½å¾â�ã¾ã*Ý¯ç»Þdà|Û�ê½â�Þ¬á½Ü¶îkâ�å}ç��
Þ½ç^Ù½â�ã1â>ë\æ!Ú»ÞYÙ½â�ÙdàYÚ»Þ½Ù�Û*ê½â�Þ^áYÜ¶î�â;åRç��Lâ�Ü¶îkâ�ÙYÙ½â�Ù"Ý�Þ½ã¾Û�Ú»Þ½ä;â�ã �uç»á½Þ½Ù �uç#åbÚ»è�è!Ý�Û*â�å�ÚiÛ�Ý¯ç»Þ½ã��G%�ê½â
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��Ú»è¯áYâ�ç��LÛ*ê½â*�uç#á½å)änÚ�ã*â�ãbÜ+â�Þ|Û�Ý�ç#Þ½â�Ù-Ú»îkç��#â 7 ��Ý�ß#á½å¾â � >�à#Û�ê½â�Ú �#â�å*Ú»ß#âmÞ¬á½Ü¶îkâ�åbç���â�Ü¶îkâ�Ù½ÙYâ�Ù
Ý¯ÞYã¾Û¢Ú�Þ½ä�â;ãN�uç#áYÞ½Ù 7���Ý¯ß»á½å*â � >>àËÚ»ÞYÙ2Û�êYâ�Ú �»â�å�Ú�ß#â�Þ¬á½Ü=î�â;å�ç��3Þ½ç^Ù½â�ã�â>ë\æ!Ú�Þ½Ù½â�ÙV7 ��Ý�ß#á½å*â � >"�
R ã-Û�ê½â�Ú�Ü-ç#áYÞ¬Û-ç��ÀÙ½â"�^Ý Ú�Û*Ý¯ç#ÞwÝ�Þ½ä�å¾ânÚ»ã¾â�ã;àmÛ*ê½â
ä;ç#Ü-æYå*â�ã¾ã*Ý�ç#ÞwÝ¯ÞwÚ»è¯è*�uç#á½å-änÚ»ã¾â�ã�Ù½â;ä�å¾ânÚ»ã¾â�ã
Ú»ã+â>ë\ækâ�ä;Û*â�Ù$� R è�Û�ê½ç»á½ß#êÎä�Ú»ã*âHÚOÙYâ�Ü+ç#Þ½ã¾Û*å�Ú�Û*â�ã-ã*è¯Ý�ß#ê|Û�è�ï î�â>Û*Û*â�å+ä�ç#Ü+æ½å*â;ã*ã¾Ý¯ç#Þ Û�ê!Ú»Þ änÚ»ã¾â
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änÚ�ã*â�ä+Ù½â;Ü-ç#ÞYã¾Û�å*Ú�Û�â;ã	Û*ê½â+è¯ânÚ�ã¾Û�ä�ç#Ü+æ½å*â;ã*ã¾Ý¯ç#Þdà3Ú»Þ½Ù Ý¯ãÀänÚ�æ!Ú»î½è�â-ç�� O!Þ½Ù½Ý�Þ½ß2Û*ê½â+â�Ü¶îkâ�Ù½ÙYâ�Ù
ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â�� E�Ú»ã¾â
îÎï^Ý¯â;è¯Ù½ã+Û�ê½â
êYÝ¯ß#ê½â;ã¾Û�ä�ç#Ü+æ½å*â;ã*ã¾Ý¯ç#Þdà�îYáYÛ"Ý�Û�Ù½ç^â�ã�Þ½ç»Û�Ú�è�íRÚlï^ã�O!Þ½Ù
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Ú»ÞYÙ0ímÝ�Û�ê½ç#á\Û



0

0.1

0.2

0.3

0.4

0.5

0.6

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

C
o
m
p
r
e
s
s
i
o
n

Deviation
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b. graph match rules

c. model knowledge & graph match rules
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Deviation

a. no domain knowledge
b. graph match rules

c. model knowledge & graph match rules
d. combination of a & c
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Deviation

a. no domain knowledge
b. graph match rules

c. model knowledge & graph match rules
d. combination of a & c
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Coverage

a. no domain knowledge
b. graph match rules

c. model knowledge & graph match rules
d. combination of a & c
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 >�à¬Û*ê½â�Ü�Úië\Ý�Ü¶á½Ü ã¾Ý ';â�ç��dÚ
ã*áYî½ã¾Û*å*á½ä>Û�á½å¾âzß#â�Þ½â;å�Ú�Û*â�Ù"Ý�Þ�Ý�Û�â�å*Ú�Û�Ý�ç#Þ S�ç��LÛ�ê½âWÚ»è¯ß#ç»å*Ý�Û*ê½Ü Ý�ãZS?�#â;å¾Û�Ý�ä�â;ã�à½Ú�Þ½Ù�Û�êYâWÞ¬á½Ü¶îkâ�åbç��
�#â;å¾Û*Ý¯ä�â;ãRímê½Ý�ä¢ê�ê!Ú �#âzÚ»è�å*â�Ú»ÙYï+î�â;â�Þ"ä;ç#Þ½ã¾Ý¯Ù½â;å*â�Ù�Ý�Þ�æ½å¾â��^Ý¯ç»á½ã�Ý�Û*â�å*Ú�Û�Ý�ç#Þ½ã}Ý¯ã 7 S�K 
 >L�U)�â;Þ½ä�â�à
Û�êYâRÛ�ç»Û�Ú»è¬Þ¬á½Ü¶îkâ�å:ç��4�#â�å£Û�Ý�ä�â�ã:Û*ê!Ú�Û�änÚ»Þ¶îkâ�â�ëYæ½Ú»Þ½Ù½â;Ù$Ý¯ã*7 7 FXc"K 
 > K 7 S&K 
 > >L�K%�ê½â;å*â"�uç#å*â�à
Û�êYâ�Û�ç�Û¢Ú»è&Þ¬á½Ü¶îkâ�åWç��)ã*á½îYã¾Û�å¾á½ä;Û*á½å*â;ãzÛ�ê!Ú�Û�änÚ�Þ
î�â�ß#â�ÞYâ�å�ÚiÛ�â�Ù�Ý�ã F �#� � W%$'&��$&% S N�7 7 F cOK
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%�ê½â"Û�ç�Û¢Ú»èbÞ¬á½Ü¶îkâ�å¶ç��mÝ�Þ½ã¾Û�Ú»Þ½ä;â�ã$Þ½â;â�Ù½â;Ù Û*ç
îkâ"ä�ç#Ü+æ!Ú»å¾â�Ù �uç#å=ÚHß#ÝP�#â�Þ ã¾á½î½ã£Û�å*áYä;Û�áYå*â

Ý¯Þ �»ç#è(�»â�ã�Û*ê½â�Ý¯ÞYã¾Û¢Ú�Þ½ä�â;ã:ç��!Û�êYâ�ã*á½îYã¾Û�å¾á½ä;Û*á½å*âmÝ�Û�ã*â;è(�ËÚ�Þ½Ù=Û�êYâ�Ý¯Þ½ã£Û¢Ú»ÞYä�â�ã�ç��!Û�ê½âRã*á½î½ã£Û�å¾á½ä;Û*á½å*â�� ã
æ!Ú»å¾â�Þ|Û �0�!ç#åmÚ$ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â	ímÝ�Û�ê S	�#â�å£Û�Ý�ä�â�ã;à½Û�ê½âÀÜ-Úië\Ý¯Ü¶áYÜ Þ¬á½Ü¶îkâ�åmç��3Þ½ç#Þ,!²ç��#â;å*è Ú�æ½æ½Ý¯ÞYß
Ý¯ÞYã¾Û¢Ú�Þ½ä�â;ã�Ý�ã
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Þ½ç#Þ,!²ç��#â;å*è Ú�æ½æ½Ý¯ÞYß+Ý�Þ½ã¾Û�Ú»Þ½ä;â�ã�î�â^F c � )�â�ÞYä�â»àËÛ�êYâ	Û*ç»Û¢Ú»èoÞ¬á½Ü=î�â;å�ç��:Ý¯ÞYã¾Û¢Ú�Þ½ä�â;ã�Þ½â;â�Ù½â;ÙHÛ�ç+îkâ
ä�ç»Ü-æ!Ú�å*â�Ù��uç#åmÚ�ß#ÝP�#â�ÞAã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â=Ý�ã&F&�
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�`âzê½Ú��»âzã*ê½çlímÞAÛ�ê!ÚiÛ�î|ï"æ½è¯Ú»ä�Ý�Þ½ß$Ú=è�Ý¯Ü+Ý�Ûbç#Þ�� +8Ú»Þ½Ù ��àYÛ�êYâ(Û�Ý¯Ü+â�ä�ç#Ü+æ½è¯â�ë\Ý�Û²ï��uç#åRÛ�êYâ
ß#å*Ú»æ½ê"Ü-Ú�Û�ä¢êYÝ¯Þ½ß�Ý¯ãRækç#è�ï\ÞYç#Ü-Ý¯Ú»è½Ý�Þ F c ���#�/â;Ý�Û�êYâ�åRç��oÛ�ê½âWÛ²í1ç$è¯Ý�Ü-Ý�Û�ã � ç#å � + Ú�å*âWå¾â�Ü+ç��#â�ÙLà
Û�êYâ-ä;ç#Ü-æYè¯â>ë\Ý�Û²ï�ç���Û*ê½â-ÙYÝ¯ã*ä;ç��#â�å£ï Ú»è¯ß#ç»å*Ý�Û*ê½Ü�îkâ�ä;ç#Ü+â�ã	â>ë\æ�ç»Þ½â�Þ|Û�Ý¯Ú»è}Ý¯ÞYF c � � â�Ú�å*â+ä�á½å !
å*â;Þ|Û�è�ï¶Ù½â��»â�è¯ç»æ½Ý¯Þ½ß�ÚÀæ!Ú»å�Ú�è¯è¯â;è½Ý¯Ü+æ½è�â�Ü+â�Þ|Û¢Ú�Û*Ý¯ç#Þ=ç��GBDC�EDF?C�H+Û�ê½Ú�ÛbÜ�Únï �uá½å£Û�ê½â;å1Ý�Ü-æYå*ç��#â�Û�êYâ
ã*ä�Ú»è Ú�î½Ý¯è�Ý�Û²ï+ç��&Û�ê½â	Ú»è�ß#ç#å*Ý�Û�ê½Ü �
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%�ê½Ý�ã�ã*â;ä;Û*Ý¯ç#Þ�æ½å*ç��^Ý¯Ù½â;ã)Ú»Þ�â>ë\æ½å*â;ã*ã¾Ý¯ç#Þ �uç#å/Û�êYâRä�ç»Ü-æ½á\Û¢Ú�Û*Ý¯ç#Þ!Ú�è|ä�ç#Ü+æ½è¯â�ë\Ý�Û²ïÀç��½Û*ê½â�Ú�è¯ß#ç#å¾Ý�Û*ê½Ü
á½ã¾Ý¯Þ½ß0Ù½ç#Ü-Ú»Ý¯Þ�ì¬Þ½çlímè�â�Ù½ß#â�à3ã¾ê½çlímÝ¯Þ½ßAÛ�ê½Ú�ÛÀÝ�ÛÀÙ½â;æ�â;Þ½Ù½ã�ç#Þ�Û�ê½â+Þ¬á½Ü¶îkâ�åÀç��W�#â�å£Û�Ý�ä�â�ã	Ý¯Þ Û�êYâ
Ý¯ÞYæ½áYÛ�ß#å*Ú»æ½êdàmÛ�êYâ
è¯Ý�Ü-Ý�Û¢Ú�Û*Ý¯ç#Þ ã*â>ÛAî|ïÎÛ�êYâ�á½ã*â;å�à(Ú�Þ½Ù Û�ê½â
Ü+ç^Ù½â�è�ì^ÞYç[ímè�â�Ù½ß»â�á½ã*â;Ù$� � â
ímÝ¯è�è}æ�ç#Ý�Þ|Û=ç#á\Û=Û�ê½Ú�Û �uç#åÀÛ�êYâ�á½æ½ækâ�å=î�ç#áYÞ½ÙéänÚ�ã*â»à:Û*ê½â"Þ¬á½Ü¶îkâ�å�ç��*�#â;å¾Û*Ý¯ä�â;ã¶â>ë\æ!Ú�Þ½Ù½â�Ù �uç»å
Ù½Ý�ã*ä�ç��»â�å¾ïAáYã*Ý¯ÞYß$Ù½ç#Ü-Ú»Ý¯Þ�ì¬Þ½çlímè¯â;Ù½ß#âÀänÚ�Þ0îkâzè¯â;ã*ã�Û�ê½Ú»Þ�Û�ê½âzÞ¬á½Ü¶îkâ�å�ç��G�»â�å¾Û*Ý¯ä;â�ãmâ>ë\æ!Ú»ÞYÙ½â�Ù
�uç#å�Ù½Ý�ã*ä;ç��»â�å£ï�ímÝ�Û�êYç#áYÛmá½ã¾Ý¯Þ½ß+Ù½ç#Ü-Ú»Ý¯Þ�ì^ÞYç[ímè�â�Ù½ß»â�á½ÞYÙ½â�åmä�â;å¾Û�Ú»Ý¯Þ0ä�Ý�å*ä�áYÜ-ã£Û¢Ú»Þ½ä;â�ã��


\Ý¯ÞYä�â�Û*ê½â(Ú�è¯ß#ç#å¾Ý�Û*ê½Ü ã¾ânÚ»å¾ä¢ê½â�ã�Þ½ç�ÛRç#ÞYè�ï �uç#å}Û�ê½â�Ý¯Þ½ã£Û¢Ú»ÞYä�â�ã1ç��/Ú	ã*á½î½ã£Û�å¾á½ä;Û*á½å*â�à½î½áYÛ�Ú»è¯ã¾ç
�uç#å}ÚzÜ+ç\Ù½â;è½Ý¯Þ$Û*ê½âmÜ-ç^Ù½â�è\ê½Ý¯â;å�Ú»å¾ä¢ê|ï$ímê½Ý¯ä¢ê+Ü�ÚiÛ�ä¢ê½â;ã}Û*ê½âmã*á½îYã¾Û�å¾á½ä;Û*á½å*â�à\Û*ê½â�Û�ç»Û�Ú»è½å¾á½Þ½Þ½Ý�Þ½ß
Û�Ý�Ü-âWç��/Û�ê½â	Ú»è�ß#ç#å*Ý�Û�ê½Ü ä�Ú»ÞAî�âÀâ>ë\æ½å¾â�ã¾ã*â�ÙHÚ»ã � �^W 7 F �#� � N F �
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� � N�� + >>à\ímêYâ�å*â�Û�ê½â O!å¾ã¾Û�Û*â�å¾Ü Ý�ã1Û�êYâ(Þ¬á½Ü¶îkâ�å�ç����»â�å¾Û*Ý¯ä;â�ã�â>ë\æ!Ú�Þ½Ù½â�Ù��uç#åbÛ�ê½âWã*ânÚ�å*ä¢êAç��
Û�êYâWã*áYî½ã¾Û*å*á½ä>Û�á½å¾â�ã��YÝ¯Þ½ã£Û¢Ú»Þ½ä;â�ã;à½Ú»Þ½Ù+Û�ê½â�ã*â;ä�ç#Þ½Ù"Û*â�å¾Ü Ý¯ã}Û�ê½â�Þ^áYÜ¶î�â;åRç��D�#â�å£Û�Ý�ä�â�ã1â>ë\æ!Ú»ÞYÙ½â�Ù
Ù½á½å¾Ý¯Þ½ß$Û*ê½âÀã*ânÚ�å*ä¢ê �uç»åmÚ�Ü+ç^Ù½â�èdÝ�Þ�Û�ê½âÀÜ+ç\Ù½â;èdê½Ý�â�å�Ú�å*ä¢ê|ï �
%�ê½â
Ü-Úië\Ý¯Ü¶áYÜ Þ¬á½Ü¶îkâ�å�ç��zâ>ë\æ!Ú»ÞYÙ½â�Ù Þ½ç^Ù½â;ã �uç#å-Ú ã¾á½î½ã¾Û*å*á½ä>Û�á½å¾â�Ý¯ã+è¯Ý�Ü-Ý�Û�â�ÙéÛ*ç`Û�êYâ

Ü-Úië\Ý¯Ü¶á½Ü@Þ¬á½Ü¶îkâ�å�ç��T�»â�å£Û�Ý¯ä;â�ã-ç��(Ú Ü+ç\Ù½â;è�Ý¯Þ Û�êYâ2Ü+ç\ÙYâ�è�ê½Ý�â�å�Ú�å*ä¢ê|ï 7�+ >L� )�â�Þ½ä;â»à�Û�êYâ
Þ¬á½Ü¶îkâ�å1ç��oÝ�Û*â�å*Ú�Û�Ý�ç#Þ½ã}Ý¯ãbè¯Ý�Ü-Ý�Û�â�Ù$Û*ç +
��%�ê½â;å*â"�uç#å*â�à F �#� � W $ ���$&% S8N;7 7 FXc K 
 >XK 7 S K 
 > >L�
%�ê½â0Û�ç»Û�Ú»è�Þ¬á½Ü¶îkâ�å+ç��(Ý�Þ½ã¾Û�Ú»Þ½ä�â;ã�Þ½â;â�Ù½â;ÙÎÛ�ç î�âAä;ç#Ü-æ½Ú»å*â;Ù �uç#å+Ú ß»Ý(�#â;ÞÎã¾á½î½ã¾Û*å*á½ä>Û�á½å¾âHÝ�ã
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�`âÀê!Ú �»â	ã¾ê½çlímÞ0Û*ê!Ú�Ûmî|ï�æ½è¯Ú»ä�Ý�Þ½ß$Ú$è¯Ý�Ü-Ý�Ûbç#Þ � +�à^Û�ê½âzÛ*Ý¯Ü+âWä�ç»Ü-æ½è�â>ë\Ý�Û²ï��uç#å�Û*ê½âzß#å�Ú�æ½ê

Ü-Ú�Û�ä¢ê+Ú»è�ß#ç#å*Ý�Û�ê½Ü Ý�ã)æ�ç#è�ï^Þ½ç#Ü+Ý Ú»è^Ý¯Þ F c ���#�kÛ�êYâ � +5è¯Ý�Ü-Ý�Û¢Ú�Û*Ý¯ç#ÞÀÝ¯ã)å¾â�Ü+ç��#â�ÙLà^Û*ê½âmä�ç#Ü+æ½è¯â�ë\Ý�Û²ï
ç��&Û�ê½âÀÙ½Ý�ã*ä;ç��»â�å£ï0Ú»è¯ß#ç»å*Ý�Û*ê½Ü5î�â;ä�ç#Ü+â�ãmâ>ë\ækç#Þ½â;Þ¬Û*Ý Ú»èoÝ�Þ F c �
7�� N � � >=Ý�ã¶Ù½â�ækâ�ÞYÙ½â�Þ|Û+á½ækç#Þ Û�ê½â"ã¾Ý ';â�ç��mÛ�ê½â�Ü+ç\ÙYâ�èRì¬Þ½çlímè�â�Ù½ß#â�� �²Þ ß#â;Þ½â�å*Ú»èJà �

Ý¯ã	ã*â>Û�Û*çHê!Ú�è(�RÛ*ê½â�ã¾Ý ';â-ç��RÛ�ê½â+Ý¯Þ½æYáYÛ=ß»å�Ú»æ½êLà�� + Ý�ã�ã¾â;Û	Û�ç2Û*ê½â �uç»á½å¾Û*ê`ækç[í1â�å�ç��RÛ*ê½â�ã¾Ý ';â
ç���Ú
ã¾á½î½ã¾Û*å*á½ä>Û�á½å¾âAç#å=Ü+ç\ÙYâ�èJà3ímê½Ý¯ä¢ê½â"�#â;å+Ý�ã=î½Ý�ß#ß#â;å�� %�ê½â;å*â"�uç#å*â�à � Ý¯ã=Ü¶á½ä¢ê è Ú�å*ß#â;å�Û�ê½Ú»Þ+
�;�Ìê½â;ÞéÛ�ê½â�ã*Ý ';â�ç���Ú2ã*á½î½ã£Û�å¾á½ä;Û*á½å*â�Ý�ã=î½Ý�ß½à3ímê½Ý�ä¢ê Ü-â�Ú»Þ½ã=Û*ê!Ú�Û�7�� N � � >ÀÝ¯ã�ã*Ü-Ú»è¯è
ä�ç»Ü-æ!Ú�å*â�ÙéÛ*ç � +�à}Ú»Þ½Ù 7�� N � � >�Ý¯ã�Þ½â�ß»è¯Ý¯ß»Ý¯î½è�â»à/Û�ê½â�Þ¬á½Ü¶îkâ�å=ç��mÞ½ç^Ù½â�ã$â�ëYæ½Ú»Þ½Ù½â;Ù �uç»å
Ù½Ý�ã*ä�ç��»â�å¾ï á½ã¾Ý¯Þ½ßOÙ½ç#Ü-Ú»Ý¯Þ ì¬Þ½çlímè¯â;Ù½ß#â2Ý¯ã+è¯â�ã¾ã+Û*ê!Ú»Þ Û�ê½â0Þ¬á½Ü¶îkâ�å�ç��(Þ½ç^Ù½â�ã-â>ë\æ!Ú»ÞYÙ½â�Ù �uç»å
Ù½Ý�ã*ä�ç��»â�å¾ï�ímÝ�Û�ê½ç»áYÛmÙ½ç#Ü-Ú»Ý¯Þ�ì¬Þ½çlímè�â�Ù½ß#â��
�²Þ�ä�ç#ÞYä�è¯áYã*Ý¯ç»Þdà�Û*ê½â¶Þ¬á½Ü¶îkâ�å�ç��}Þ½ç^Ù½â�ã(â�ë\æ!Ú»Þ½Ù½â;Ù
�uç#åWÙ½Ý�ã*ä;ç��»â�å£ï
á½ã¾Ý¯Þ½ß�Ù½ç»Ü�Ú»Ý�Þ2ì¬Þ½çlímè !

â�ÙYß#â�Ú»ÞYÙ�ímÝ�Û*ê½ç#áYÛ&Ù½ç»Ü�Ú»Ý�ÞÀì^ÞYç[ímè�â�Ù½ß»âRÙ½â;æ�â;Þ½Ù½ã�ç»Þ�Û�êYâRã*Ý('�âbç��YÛ*ê½âbÝ¯Þ½æ½á\Û�ß#å*Ú»æ½ê=Ú»Þ½Ù=Ü+ç^Ù½â�è
ì¬Þ½çlímè¯â;Ù½ß#â 7�+ G � G � � >>à½Û�êYâzã*Ý ';âzç��&Û�ê½âzÙ½Ý�ã*ä;ç��»â�å¾â�ÙHã¾á½î½ã£Û�å*áYä;Û�áYå*â�ã;àLÚ�Þ½Ù�Û�ê½âzè�Ý¯Ü+Ý�Û¢ÚiÛ�Ý¯ç»Þ½ã
ã*â>Û�î¬ï�Û*ê½âÀá½ã*â;å��
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%�ê½â�æ½å¾â��^Ý¯ç»á½ã:ã*â;ä;Û*Ý¯ç#Þ�Ù½â;å*Ý(�»â�Ù$á½æYæ�â;å)î�ç#áYÞ½Ù½ã)ç#Þ BDC�EDF?C�H � ã:å¾á½ÞJ!ÅÛ*Ý¯Ü+â1ækâ�å �uç#å*Ü-Ú»Þ½ä;â��K)�â�å¾â
í1â=â�Ü+æ½Ý�å*Ý¯ä�Ú»è¯è�ï"Ù½â;Ü-ç»Þ½ã¾Û*å�Ú�Û*â�BDC�EDF?C�H � ãWå¾á½ÞJ!JÛ�Ý¯Ü+âÀæ�â;å �uç#å¾Ü�Ú�Þ½ä�â	ç#ÞHÝ�Þ½ä�å¾ânÚ»ã¾Ý¯Þ½ß-Ù!Ú�Û�Ú»î!Ú»ã¾â
ã*Ý('�â;ã�� �3Ý¯ß#á½å¾â 
�� ã*ê½çlímã�Û�ê½â	å*â;ã*á½è�Û�ãmç���Û*ê½â=O!å*ã£ÛWâ�ë\æ�â;å*Ý¯Ü+â�Þ|Û�à½ímê½Ý¯ä¢ê2Ü-â�Ú»ã*á½å¾â�ã BDC?E�FGC�H$� ã
å*áYÞ Û*Ý¯Ü+â=ímê½â;Þ á½ã¾â�ÙOÛ�ç�Ù½Ý�ã*ä�ç��»â�å	ã*á½î½ã£Û�å¾á½ä;Û*á½å*â;ã�â;Ü¶î�â;Ù½Ù½â;Ù Ý�Þ Ú�å¾Û�ÝPO!ä�Ý¯Ú»è&ß#å�Ú»æYê½ã�� %�êYâ�ë
Úië\Ý¯ã�ç��ËÛ�ê½â�ß#å*Ú»æ½ê$å¾â�æ½å¾â�ã*â;Þ|Û�ã}Û�ê½â�ã¾Ý '�âRç��ËÛ�ê½âmÚ»å£Û�ÝPO!ä�Ý¯Ú»è¬Ý¯Þ½æ½á\Û)ß#å�Ú�æ½ê$Ý¯Þ$Þ¬á½Ü¶îkâ�å)ç�� �»â�å£Û�Ý¯ä;â�ã��
%�ê½â�ß#å�Ú»æYê½ã�Ú»å*â	Ù½â�ã¾Ý¯ß#ÞYâ�Ù2Û*ç-ä;ç#Þ|Û¢Ú»Ý�Þ0Û²ímÝ�ä�â�Ú»ã�Ü�Ú»Þ|ïAâ;Ù½ß#â�ã�Ú»ã��#â;å¾Û�Ý�ä�â;ã�� �!ç#åmânÚ»ä¢ê2ß#å�Ú�æ½ê
ã*Ý('�â�à�ã¾Ý�ë å*Ú»Þ½Ù½ç»Ü ß#å*Ú»æ½ê½ãAÚ�å*â�ß#â;Þ½â�å*Ú�Û�â;Ù$� %�ê½â�ß»å�Ú»æ½êYã �»Ú�å¾ïwÝ�ÞwÛ�â;å*Ü+ã"ç��ÀÛ�ê½â
Û²ï^ækâ�ç��
ã*áYî½ã¾Û*å*á½ä>Û�á½å¾â�â;Ü¶î�â;Ù½Ù½â;Ùdà^Û*ê½âmÞ¬á½Ü¶îkâ�å)ç���Ý¯Þ½ã£Û¢Ú»ÞYä�â�ã}ç��kÛ�êYâ�ã¾á½î½ã£Û�å*áYä;Û�áYå*â»à\Ú»Þ½Ù�Û�êYâ�Ú�Ü-ç#áYÞ¬Û
ç��3Ù½â��^Ý¯Ú�Û�Ý�ç#ÞAÝ¯Þ"Û�êYâ	ã¾á½î½ã£Û�å*áYä;Û�áYå*â=Ý�Þ½ã¾Û�Ú»Þ½ä;â�ã��
R ãzä�Ú»Þ�î�â$ã¾â�â;Þ �uå¾ç#Ü Û�ê½â$ß#å*Ú»æ½ê�Ý�Þ ��Ý¯ß»á½å*â 
�� àKBDC�EDF?C�H � ã(å¾á½Þ
Û�Ý�Ü-â�Ý¯Þ½ä;å*ânÚ�ã*â�ãzækç#è�ï !

Þ½ç#Ü+Ý Ú�è¯è�ï�ímÝ�Û�ê Û�ê½âAã¾Ý '�â�ç��WÛ�êYâ0Ý�Þ½æ½áYÛ�ß»å�Ú»æ½êD� ��Ý¯ß#áYå*â 
 
 Ù½â;Ü-ç#ÞYã¾Û�å*Ú�Û�â;ã�ã*Ý¯Ü+Ý¯è¯Ú»å=å¾â�ã¾á½è�Û*ã
ímê½â;Þ6B$C�E�FGC�HwÝ¯ã�Ú»æ½æ½è�Ý¯â�Ù Û�çéÝ�Þ½ä�å¾ânÚ»ã¾Ý¯Þ½ß ã*Ý('�â�ã�ç��LE R :Cß#å*Ú»æ½ê½ã�å*â�æYå*â�ã¾â�Þ|Û�Ý�Þ½ß ækç#å¾Û*Ý¯ç#Þ½ã
ç��1Ú»Þ R !JÛ�ç�! : ä�ç#Þ �»â�å¾Û*â�å�� �Ëç»å(Û�ê½Ý�ã(â>ë\ækâ�å*Ý�Ü-â;Þ|Ûnà/Ú[E R : ä�Ý�å*ä�áYÝ�Û(Ù½Ú�Û¢Ú»î½Ú»ã*â$íRÚ»ãzæ½å*ç��^Ý¯ÙYâ�Ù
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