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p j�fQRXI�S�q<I�I�I�M8rsj,NtM8I�ILRXu<kXj�M8N<J�RXM8Y<I�vwM:K!J�O<j�N`lbK�lbkxkXjDk�l8S�y
z q<RXILRXJLRXM8Y�M7v�Y<M8YQyLl7I�JLK�M8rsjBJLKLRTS{f<l7J�l|RXY}J�O<jFvwK�l7r{jDg!M:KLiM7v�l7Y~lbILJ�KLM8r{jDJLK�RTS#j��<NtjDKLRXrsjBY�J#I�q`S�O=l7I�JLO<jFN<K�M8NtM8ILj�f
c�H���H�rsRXILI�RXM8Y%� p j�S�M:Y`S�jDYQJLK�l7J�j�M:Y~J�O<j�l:S z q<RXILRXJLRXM8YM7v%I�N`j�S�JLKLM:I�S�M:N<RTS RxYnvwM8K�r�l7J�RXM8Y%Z7fQRXI�S�q<ILI�RxY5��JLO<j I�S�RXjDYQJ�R?��S
K�lbJLRXM8Y`lbkXj�vwM8K�JLO<j N<KLM:N`M:ILj�f{r{j�l7I�q<KLjDr{jDYQJLI�Z8RXY#N`lbKLJLRTS�qny
kTl7K
M7v�N<KLj�S�RXILj�������iQr��7I���K�l8fQRTl7kQW:jDkXMnS�RxJ�P�lbY`f�r{jDJ�lbkXkxRTS�y
RXJ�P�����a<�X��fQj��5�&fQjDJLjBKLrsRXY`lbJLRXM8Y�� p j�lbY`l7kXPQ�Dj�JLO<j�NtjDK�y
vwM8K�r�lbY`S�j#M7vVl"ILRXr{N<kXj�I�kxRXJ�kxjBILI�I�SDlbY<Y<RXY<��ILNtj�S�JLK�M8�:K�l7N5O
ILPQILJ�jDr�ZtfQRXI�S�q5ILILRXY<�{u`M:JLO|I�N`l8S�j�l7Y`f��8KLM:q<Y`f:y�u`lbILj�fFM:NQy
JLRXM8Y5I�Z
ILO5M7g,RxY5�|JLO`lbJ�Z
jDW:jDY}g,RXJ�O<M8q<J�SDl7K�j�vwq<k�M8N<J�RXrsRX��l�y
JLRXM8Y#I�q`S�O|l�ILPQILJ�jDr0S�M:q<kTf#O`l�W:j�l�NtjDK�vwM:KLrFl7Y`S�j Y<M8J/JLMQM
v�l7K�l�g,l�P#v�KLM8r�JLO`lbJ�KLj z q5RxK�j�fFJ�Msrsj�l7ILq5KLj�l7kXk�JLO5j�ILJ�l7KLIRXY=JLO<j"ILiQP=fQM7g,Y=JLM���������RXY�JLO5j�kXR vwjDJ�Rxr{j#M7v�J�O<j
N<KLM:N`M:ILj�f�c�H ��H'rsRXI�ILRXM8Y%�,\QqtSLO�l7YFRXY<I�JLKLq5rsjDYQJ�g�M8q5k¡f
�8K�j�l7J�kxP�jDY<O`lbY`S�j�JLO<j"I�S�RXjDYQJLR �¢S"SDl7N`lbu<RXkXRxJ�RXjDI�Mbv�l7Y=l7I£y
JLK�M8rsjBJLKLRTS rsRXI�ILRXM8Y%ZQl7kXkXM7g,RXY<��J�O<j�fQjDJ�jDKLr{RXY`l7J�RxM:YsMbv/¤¥y£f
ILN`l:S�j�r{M8JLRXM:Y<I!l7I�g�jDkXk�M7v�RXr{N`M:KLJ�lbYQJ�N5O�PQI�R¡SBl7k�N`lbK�l7r{j�y
JLjDK�I,vwM:K�l7YFq<Y<N5KLj�S�j�fQjDYQJLj�f"I�lbrsN<kXj M7v�I�J�lbKLI��

¦ jDPQg!M:K�fQI�§ K�l:fQRTl7keW8jBkxM<S�RXJ�RxjBI�¨©ILN`l:S�jªl7ILJ�KLM:rsjDJ�KLP�¨
c�H���H�¨<I�N`j�S�JLK�lbk-S�kTl7ILI�R �¢SDl7J�RXM8Y%¨<lbu<q<Y`f<lbY`S�jDI��
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],O<j®N5KLM8u5kxjBr M7v¯N`lbK�lbkxkXjDk©l8S z q<RXILRXJ�RxM:Y Mbv¯Y<M8Yny
l7I�JLKLM:rsjDJ�KLRTS}f5l7J�l°RxYeJ�O<j�vwK�lbrsjDg�M8K�i=M7v�lbY'RXYQJLjDK£vwjDK£y
M8r{jDJLK�R¡S�lbILJLK�M8r{jDJLK�P'rsRXI�ILRXM8YeI�q`S�O0l7I�J�O<j=N<K�M8NtM8ILj�f
c�H���H)rsRXI�ILRXM8Y�g2lbI��tKLILJ#K�l7RXILj�f�uQP}±�jDKLK�P�rFl7Y�����²8²b³��
g,O<M�fQKLjDg)l7JLJ�jDYQJLRXM8Y�JLM|J�O<jsRXr{N`M:KLJ�lbY`S�j#Mbv�JLO<j z q<jDI£yJLRXM8Y�Z8l7Y`f�fQjDr{M8Y<I�JLK�l7JLj�f�J�O`l7J-l8S z q5RxI�RXJLRXM8Y�Mbv�´?lbqQ�<RxkXRTl7K�P�µf<l7J�l�M8Y�JLO5j|I�SDlbkXj�fQjDrFl7Y`fQj�f�uQP}J�O<j�c�H ��H«rsRXILI�RxM:Y
g!M:q<kTf|utjslFS�O`l7kXkXjDY<�:RxY5�sRXILI�q<j8�#],O<j�NtM8ILI�RXu<RXkxRXJ�PFM7v�l8S�y
z q<RXKLRXY<�FJLO<j{Y<j�S�jBILI�lbKLP�ILNtj�S�JLK�l7k�f<lbJ�lFJ�O<KLM:q<�8O}lFfQj�fQR ySDl7J�j�f"�8KLM:q<Y`f:y�u`lbILj�fFr#q5kxJ�R yw�`u5KLj�I�N`j�S�JLK�M8I�S�M8N<RTS&v�l:S�RXkxRXJ�P
g2lbI�u<K�RXj�¶`P�S�M8Y<I�R¡fnjDKLj�f3��·,jDK�j�g�j�S�M8Y5ILRTfQjDK�l7Y|l7kXJLjBKLY`l¥y
JLRXW8j#l7N5N<KLMQl8S�O%Ztu`l7I�j�f"M8Y�l¸I�SDlbY<Y<RXY<�sI�kXRxJ£y�kXjDI�I�ILNtj�S�JLK�M7y
�8K�l7N<O%Z:g,O<RTS�OsS�M8q5k¡f�jBRxJ�O<jDK�u`j RXY`S�M8K�N`M:K�lbJLj�f�g,RXJLO5RxY#J�O<j
I�lbJLjDkXkXRXJLj,N`l�PQkXM�l:f�Z�M8K!S�M:Y<ILRTfQjBKLj�f{l7I!l ILjBN`l7K�l7JLj �8K�M8q<Y`f�y
u`l7I�j�fFRXY<I�JLKLq5rsjDYQJ��
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p O`l7J�iQRXY`f|Mbv¹lbqQ�<RXkxRTlbKLPFRXYQvwM8K�r�lbJLRXM8YFg�M8q<kTfFRXJ�utjsfQj�y
I�RXK�l7u5kxj»JLM'l8S z q5RxK�j�RxY�J�O<j�vwK�l7rsjBg!M:KLieM7v�l.r{RxI�ILRXM8Y
I�q`S�O¼lbI|c�H���H�½|H ILILq5rsRXY<�}J�O`l7J{rsj�fnRxq5r#y�u`l7Y`f���R�� j:�xZ
\nJLK�¾M:rs�:KLjDYQy�kXRXi8j��
N5O<M8J�M8rsjBJLKLP�g,RXkXk<u`j�l:S z q<RXKLj�f{l7kXKLj�l:fQPM:Y=JLO5j|vwM<SDlbk�N<kTlbY<j|M7v�J�O<j�RXYQJLjBK�vwjDK�M8r{jDJLjDK�I|��ILjDj}¿3RxYny
fnjD�8K�jDY~À«±�jDK�KLPQr�lbY~��²8²7³Q�DZ�g!j#Otl�W8j#RTfQjDYQJLR �`j�f�JLO5KLjDj
rFl7RXYsI�S�RXjDYQJLR �¢S&N`l7K�l7r{jDJLjDK�I�g,O<RTS�O|g�M8q<kTf{utjÁfQjBILRXK�lbu<kXj
J�M�l:S z q<RXKLj�vwM:K�j�l:S�O|M7v-JLO5j�I�J�l7K�I vwM8K,g,O<RTS�O�c�H ��Heg,RXkxkr{j�l7I�q<KLj�JLO<j=lbILJLK�M8r{jDJLK�R¡SÂN`l7K�l7r{jDJLjDK�I��¯\nN`j�S�R?��SDl7kXkXP�Z
J�O<jDI�jÁlbKLj�JLO<j&K�l8fnR¡lbk�W8jDkXM<S�RXJ�PQZ8J�O<j�rsjBJ�l7kXkXRTS�RXJ�P�Z:l7Y`f¸JLO<j
Ã"¦ ILNtj�S�J�K�l7ktJ�PQN`j:�
],O<j!K�l7J�RxM:Y`l7kXj
v�M8K
j�l8S�O�M7v`J�O<j,JLO5KLjDj
r{j�l7I�q<KLjBrsjDYQJLI,RXI,fQjDI�S�KLRXutj�f|RXY{JLO<j�v�M8kXkXM7g,RxY5�VI�j�S�J�RxM:Y<I��

_<�X�8�«o�l:fQRTl7ktÄ-jDkXM<S�RXJ�P

H Y�RXY�J�jDK�v�jDKLM:rsjDJ�KLRTS�r{RXILILRXM:Y|ILq`S�O}lbI�c�H���H�g,RXkXk
rsj�l¥y
I�q<KLj�utM8J�OsN<K�j�S�RXILj�fQRXILJ�l7Y`S�jDI�l7Y`f�N5KLM8NtjDK,r{M8JLRXM:Y<I���],O5j
J�O<RXK�f=S�M8rsNtM8Y5jDYQJsM7v�J�O<j�I�N`l8S�j�r{M8JLRXM:Y%Z-R�� j8�XZ�JLO<j|K�l�y
fnR¡lbk%W:jDkXMnS�RxJ�PQZ<RXI,O<M7g�jDW:jDK�Y<j�S�jDILI�l7K�P�J�Ms�8jBJVlsS�M8rsN5kxjBJLj
fnjDI�S�K�RXN<JLRXM8Y�Mbv!JLO5j�I�N`l8S�j#r{M8J�RxM:Y<I,M7v�JLO<j#J�l7KL�:jDJLI�Z%l7Ytf
J�O<jDK�j�vwM8K�j�JLM�utjVlbu<kXj,JLM#SDl7K�KLP�M8q<J,¤�yLf#fQPQY`l7r{RTSDl7kQILJ�q`f:y
RXjDI���],O<j�q5ILj�vwq5kxY5jDILI�Mbv!K�l:fQRTl7k
W8jBkxM<S�RXJ�P|RXYQv�M8KLrFl7J�RxM:Y#RXY
J�O<j,S�M8YQJLj��nJ�M7v`l7Y�lbILJLK�M8r{jDJLK�R¡SÅrsRXILI�RxM:Y,RXI�fQjDr{M8Y<I�JLK�l7JLj�f
uQPFJLO5j�kTl7K��8j�YQq<r#utjDK�MbvÅ�:KLM:q<Y`f:y�u`l7I�j�f"K�l8fnR¡lbk%W:jDkXMnS�RxJ�P
r{j�l7I�q<KLjBrsjDYQJ�N<KLM:�8K�lbrsr{jDI-utjDRXY<�sSDl7K�KLRXj�fFM:q<J,M8YF·,RXNQy
Ntl7K�S�M8I�J�l7KL�:jDJLI�Z%RXY`S�kxqtfQRXY<�sJ�g�M|[-\<¬�i8jDP|N5KLM�h�j�S�JLI�Z
ILjDj
Ã l�P8M8K
jDJ-lbk��:����²8Æ:²8��l7Y`f�c�jDK�u`l7kTfQRQjDJ!lbk��7����²8Æ:²8�D� p O<RXkXj
lbY�l8f{O<M<S�lbN<N<K�M�l8S�OFO`lbI�utjDjDY�l8fQM:N<JLj�f�RxYFJ�O<j�SDlbILj�M7v
·¹RXN<N`l7K�S�M8I{�wRXYQW8M:kXW�RXY<�|�Ç��a8a-a:a8a{ILJ�l7KLI��DZ/M8Y<kXP�l|fQj�fQR y
SBl7JLj�fsN5KLM8�:K�lbrsrsj,S�M:q<kTfsutj�S�M8Y5ILRTfQjDK�j�f{RxY{JLO<j�S�M:YQJLj��<J
Mbv�J�O<j��8a�r{RxkXkXRXM8Y�M:K!I�M#ILJ�l7KLI,g,O5R¡S�OFS�M8q<kTf¸u`j�M8u5ILjDK�W8j�f
uQPFc�H���H��
]
M�u`j�rFl��<RXrsl7k?kXP�q<I�j�vwq<k�ZQJLO5jVK�l8fQRTlbk`W:jDkXMnS�RxJ�P�rsj�l7ILq5KLj�y
r{jDYQJLI,I�O<M8q<kTf{r�lbJ�S�OsJ�O<j�N<K�j�S�RXILRXM:Y|M7v
JLO<j�lbILJ�KLM8r{jDJLK�RTS
r{j�l7I�q<KLjBrsjDYQJLI��=],O<j���a�È%l7I��bPQK#g,O<RTSLO�RXI#JLO5j�c�H���H
�:M�lbk�JLK�l7Y<I�kTl7JLjBI�Z�l7J���aÂi�N�S7Z JLM�l7utM8q<JFa<�>��iQr��bI��eH
K�l8fQRTlbk-W8jDkXM<S�RXJ�P�l:S z q<RXILRXJLRXM8Y"N<KLM:�8K�lbrsr{jVI�O<M8q5k¡f�J�O<jDK�j�yv�M8KLj�l7RXr�v�M8KVlbY|l8SDS�q5K�l8S�P|M7vV��iQrF�7I,M8K,utjDJ�JLjDK���­,ILRXY<�
S�q<KLK�jDYQJ�fnRx�:RXJ�l7k�S�KLM8I�I�yLS�M8K�KLjDkTlbJLRXM8Y.rsjDJ�O<M<fQI#K�l:fQRTl7k W8j�y
kXM<S�RXJLRXjDI�SDl7Y�utj�j��<J�K�l8S�JLj�f�Z
l7J kXj�l7I�J�v�M8K�kTlbJLj�y�J�PQN`j�I�J�lbKLI
g,RXJ�O�l�I�N`j�S�JLK�q<rÉK�R¡S�OFRXYFILNtj�S�JLK�l7k
kXRXY<jDI�Z5JLMsl�N<K�j�S�RXILRXM:Y
S�M8KLK�jDILNtM8YtfQRXY<�FJLMsl7utM8q5J����5��a�MbvÅN5R?�<jDk/��m�l7J�JLjDY}��²8Æ:�8�D�
p M:KLiQRXY<��RxY�J�O<j|KLj�f=K�jD�8RXM8Y�Mbv�J�O<j|I�N`j�S�JLKLq5rÊ�wg,O5jDKLj
J�O<j�ILjDY5ILRXJLRXWQRXJ�PsM7v-S�q<K�KLjDYQJVfnRx�:RXJ�l7k�fQjDJ�j�S�J�M8KLI RXI,�8KLj�l7JLjBK��
J�O<RXI�J�K�l7Y5ILkTl7J�jDI,RXY�J�Msl�ILNtj�S�J�K�l7k-fQRXI�N`jDK�ILRXM8Y"M7vÅlbu`M:q<J���a
iQrF�7I%NtjDK�N<R �<jDk�Z7M8K!lbu`M:q<J-o�ËÌ¤:a<Í�a8a8a5Z�R�� j8�XZ7J�O<j,J�PQN<RTSDl7k
K�jDILM:kXq<JLRXM8YFMbvÅl7YFj�S�O<jBkxkXj�I�N`j�S�JLK�M8�8K�l7N<O��



p M8K�i�RXY<�"M8Y}±�M8N��L��I�J�l7K�IÁ^,lbKLY<jBP�jDJsl7k��
����²8Æ � ��Otl�W8j
ILO<M7g,Y�JLOtl7J�J�O<jsfQRX�8RXJ�l7k%S�K�M8ILI£y£S�M8KLK�jDkTl7J�RxM:Y�JLj�S�O<Y5R z q<j�RXISDl7Ntl7u<kXj|Mbv�j��nJ�K�l:S�JLRXY<��K�l8fQRTl7k W8jDkXM<S�RXJLRXjDI#J�M=���5��a�M7v�l
N<R �<jDk
M8Y|I�N`j�S�JLK�l�g,RxJ�O�\<�:deNtjDK�N<R �njBkÅlbI�kXM7g'l7I��<Ztq<I£y
RXY<�#M8Y<kXP{M8Y<j�j�SLO5jDkXkxj�M8K�fQjDK&��l7utM8q5J�³�a��HeILNtj�S�J�K�l7k�S�M7W:y
jDK�lb�8j��B�F],O<RXI�JLK�l7Y<I�kTl7JLjBI�Z
RXY�J�O<jsI�N`l8S�j�y�utl7ILj�f�u`lbILjDkXRXY<j
fQjDI�Rx�:Y|fQRXI�S�q<I�ILj�f"O<jDK�j8Z<RXYQJLM#� � a8a&r��bI2l:SDS�q<K�l8S�PQ�
HVf�y
fQRXJLRXM8Ytl7kXkXP�ZQJ�O<jDP�ILO<M7g�j�f"JLO`lbJVJ�O<j�I�l7r{j�ILNtj�S�J�K�l|S�M8q<kTf
u`jFq<I�j�f�JLM�fQjDJ�jDKLr{RxY5j�J�O<jFrsjDJ�l7kXkXRTS�RXJ�P�J�M lbu`M:q<J#a<�X��_
fQj��%� p jFO`l�W:j�J�O<jDK�j�vwM8K�j S�M8Y<I�R¡fnjDKLj�f.l7I{M8q<K#�:M�lbk�l7Y
RXY<ILJ�KLq<r{jDYQJ�g,O<RTS�O|ILO5M8q<kTfFutjÁlbu<kXj�JLM{N<KLM<fQqtS�jÁl¸ILNtj�S�y
JLK�q<r g,RXJLO}l|\5�8d�M7vV�FNtjDK#N<R �<jDk,fQq<KLRXY<�"JLO<j{rsRXILI�RxM:Y
vwM8K�JLO5jsv�l7RXYQJLjDK�MbvVJ�O<j|c�H���H�J�l7K��8jDJ#I�J�l7K�IF�wg,O<RTS�O}g�j
O`l�W8j�lbILI�q<rsj�f�J�M�utj�ÄÌ�����:�D�
d,M8J�j�J�O`l7J
v�M8K-O<RX�:OÁ\<�:d
ILNtj�S�J�K�l���ILq`S�O=l7I�JLO5j�M:Y<jDI�JLO<jFRXY<I�JLKLq5rsjDYQJ�fQjBI�S�K�Rxutj�f
O<jDK�jVg�M8q5k¡f�N5KLM<fQq`S�j vwM:K-JLO5j�u<K�Rx�:OQJLjDK�ILJ�l7KLI��DZ5K�l8fnR¡lbk<W8j�y
kXMnS�RxJ�RXjDI�N<K�j�S�RXILj#J�M}���5��a8a¸M7v2l{N<R �<jDk!SBl7Y�utj#j��<JLK�l:S�JLj�f
��^,lbrsN<utjDkXkQjDJ2lbk��<��²:Æ8Æ8�BZ7R�� j8�%l v�l:S�JLM:K-M7v-��a�u`jDJ�JLjDK�JLOtl7Y
N`M:ILI�Rxu5kxjFM:Y�JLO<jFg�j�l7i:jDK�M:u8h�j�S�J�I|��M8K#� � a"r��7I�l8SDS�qny
K�l:S�P�RXY|M:q<K�ILN`l:S�j�y�u`l7I�j�f�u`lbILjDkXRXY<j#fQjDILRX�:Y`�D�#d,M:JLj�JLO`lbJ
JLO<j�rsM:JLRXM8Y�Mbv�JLO<j�\Qq<YQy��8q5N<RXJLjDK{u`l7K�PnS�jDYQJLjDK|RXIslbu`M:q<J
��_¸r��7I�Z<R�� j8�,kXM7g�jDK�J�O`l7Y|g,Otl7J�RXJ g!M:q<kTfsutj#l8S�O<RXjDW8l7u5kxj
l7J,J�O<j�J�PQN`j�Mbv�ILNtj�S�J�K�lbk�K�jDILM:kXq<JLRXM8Y5I�fQRXI�S�q<I�ILj�f"O<jDK�j8�

º<M:K-fQjDJLjBKLrsRXY<RXY<� JLO<j�K�l:fQRTl7kQW8jBkxM<S�RXJ�P�Mbv`ILM:kTl7K
J�PQN`j�ILJ�l7KLI
�wR�� j8�XZQvwK�M8r)j�l7K�kXP�º�J�MsJLO5j�S�MQM8kXjDI�JVI�J�lbKLI�� J�O<j�S�O<M8RTS�j�M7v
JLO<j N<KLj�S�RXILj�I�N`j�S�JLK�l7ktKLjD�:RxM:Y#RXI�Y5M8J-S�KLRXJ�R¡SBl7k�Z�lbI
kxM:Y<��l7I
RXJ
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Mbv2J�O<jsJ�M8J�l7k-I�q<KLW:jDP�J�RXrsj{���{PQK�j�&�j�S�JLRXW:j�J�RXrsj�vwM:K�JLO<j
S�q<KLK�jDYQJ�c�H���H«u`lbILjDkXRXY<j���g�M8q<kTf�utj�fnj�fQRTSDl7J�j�f�J�M�JLO<j
O5Rx�:OQy�KLjDI�M8kXq<JLRXM:Y}rsj�l7ILq5KLjDr{jDYQJLI�Z/JLO<j"M8JLO5jDK#O`l7k v�u`jDRXY<�
fnj�fQRTSDl7J�j�f�JLM{JLO<j#kXM7g.KLjDI�M8kXq<J�RxM:Y�g�M8K�i�Z`J�OQq<I�Rxr{N<kXPQRxY5�
l�I�j z q<jDYQJLRTlbk%ILPQI�JLjDr)ILg,RXJ�S�O<RXY<�#�:K�lbJLRXY<�#l7utM8q<J,r{R¡fng2l�P
RXYQJLM#J�O<j�N<kTl7Y<Y<j�fFrsRXILI�RXM8YskXR vwjDJ�RXrsj8�/H'N`lbK�l7kXkXjDk�I�P�I�JLjDr
g�M8q5k¡f¸JLO<jBKLj�vwM:KLj�lbkXkxM7g=l&kXM8Y<�:jDK,JLM:J�l7k�RXYQJLjB�8K�lbJLRXM8Y#J�RXrsj
��uQP�l&v�l:S�JLM:K,M7vÅlbu`M:q<J,J�g�M��ÅvwM8K,j�l:S�O�J�l7K��8jDJ,M:u8h�j�S�J��
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¬ Y�l|c�H���H¹y�utl7ILj�f�RxY5ILJLK�q<rsjBY�J�Z%J�O<jsI�SDl7Y5Y<RXY<�|K�lbJLj{M7v
J�O<j�JLjDkXjDI�S�M8Ntj�RXI��5�nj�f�uQP�JLO<j�I�SBl7Y<Y<RXY<��K�l7JLj�M7vtJLO<j�r�lbRxY
RXY<I�JLK�q<rsjDYQJ�Ntl8S�i8l7�:js��JLO<j{RxYQJ�jDK�vwjBKLM8r{jDJLjBKLI��B�F],O<jsS�q<K£y
K�jDYQJ�c�H ��H0utl7ILjBkxRXY<j�l7ILI�q<rsjBI���_8a�l7K�S�ILj�SD�bILj�Sb�'¬ Y°l
�:KLM:q<Y`f:y�u`l7I�j�f�RXY<ILJ�KLq<r{jDYQJ�J�O<jFI�SDlbY<Y<RXY<��K�l7J�jFRxI��5�nj�f
uQP�JLO<jFj�lbKLJ�O}KLM:J�lbJLRXM8Y%Z�utjDRXY<�}���"l7K�S�ILj�SD�bILj�Sb�}H I�g,RXkxk
utj|l7N<Ntl7KLjBY�J�RXY�JLO<j¸vwM8kXkXM7g,RXY<�sJ�O<jFI�SDlbY<Y<RXY<�|K�l7J�j�RXI�l
S�KLRXJLRTSDlbk`N`lbK�lbrsjDJ�jDK�ZQl7Y`f#l�KLjDkTl7J�RXW8jDkXP�kXM7g}I�SDl7Y5Y<RXY<��K�lbJLj
��R�� j:�xZ�lbKLM8q5Y`fFJLO5j����sl7K�S�ILj�SD�7I�j�SD�&M &�jDKLI�ILRX�:Y<R �¢SDl7YQJ�l8f:y
W8lbYQJ�l7�:jDI�g,RxJ�O#KLjDI�N`j�S�J�J�M�J�O<j�KLjDkTl7J�RXW8jDkXP�O<RX�8O#I�SBl7Y<Y<RXY<�
K�l7J�j�M7v-c�H���H��
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H�I,I�O<M7g,YsutjDkXM7g�ZQJLO<j�fQjBJLj�S�J�M8K�µ I,NtjDK£vwM8K�r�l7YtS�jVlbN<N`j�l7KLI
JLM�utj,JLO<j,kXRXrsRXJLR Y<�/v�l8S�J�M8K
RXY�J�O<j,NtjDK�vwM:KLrFl7Y`S�j �wRXY�J�jDKLr{I
M7vskXRXrsRXJLRXY<��r�lb�8Y<RXJ�q`fQj��{JLOtl7J�SDlbYeu`j�l8S�O<RXjDW:j�f.g,RXJLO
l�I�SDlbY<Y<RXY<�=I�kxRXJ£y�kXjDI�I�I�N`j�S�JLK�M8�8K�l7N<O�� p j�g,RXkxk�fQRXI�S�q<ILI
J�g!M&M8N<J�RxM:Y<I�ZQYtl7rsjBkxP�l�^,^,U=M:N`jBK�l7J�j�f#]�U �-r{M<fQj2lbY`f
l"��S�q<K�KLjDYQJ�kxP�OQPQN`M:JLO<jDJ�RTSDl7kT�,N5O<M8J�M8Y�S�M8q<YQJ�RxY5��fQjDJ�j�S�J�M8K
g,O<RTS�O�g�M8q5k¡f¸JLRXrsj�y�J�l7��j�l:S�O|RXY`fQRXWQR¡fnq`l7ktN<O<M:JLM8Y��
^,^,U�N`jDK£vwM8K�r�lbY`S�j8§�g�j-O`l�W:j!l7I�ILq<r{j�f�Z7l7I�u`l7I�jDkXRXY<j-NtjDK�y
vwM8K�r�lbY`S�j8Z�S�q<K�KLjDYQJ�J�M8NQy�M7v y�J�O<j�y�kxRXY<j�^,^,U I��&��Y|N`lbKLJLRTS�qny
kTl7K�Zbg!j�lbKLj�l7I�ILq<r{RXY<�Vl�_ iQN<R ��I z qtl7KLj�fnjDWQR¡S�j�g,RXJLO#Æ8a �
��[.RxY"JLO<j�KLj�f3Z�lbY`f|lF_#jDkXj�S�JLKLM:Y�KLj�l:f:y�M8q<J�Y<M:RxI�j8� p j
l7kXILM�fQRXI�S�q5ILI|J�O<j�u`jBY<j��`J�I|JLM�JLO<j�J�M8J�lbk�ILNtj�S�JLK�M8�:K�l7N5O
N`jBK�vwM:KLr�lbY`S�jFJLOtl7JsSDlbY~utj|l8S�O<RXjDW:j�f�u�PÂvwq<J�q<KLj|^,^,U I
g,RXJLOFkTl7KL�:jDK�ILRX�DjDI&�wq<NFJLMsÆ&iQN<R �sM8Y|l&ILRTfQj��,lbY`f"�wNtM8ILI�R y
u<kXP<��kxM7g�jDK�KLj�l:f:y�M8q<J Y<M8RXILj:�
±
O<M:JLM8Y�S�M:q<YQJLRXY<�|fQjDJ�j�S�JLM:KLI�§�l7I g,RXkxk
utj�jBW�RTfQjBY�J�kTl7J�jDK�Z
JLO<j�rFl7RXY}kXRXrsRXJ�RxY5�|v�l:S�JLM:KFRxY»JLO<j�J�M8J�lbk�ILNtj�S�JLK�M8�:K�l7N5O
N`jBK�vwM:KLr�lbY`S�j�RXI�l:S�JLqtl7kXkXP�J�O<jsfQjDJ�j�S�J�M8K�K�j�l8f:y�M8q5JVY5M8RXILj8�
],O<jDK�j�vwM8K�jVl N<O<M:JLM:Y�S�M8q5Y�J�RXY<��fQjDJLj�S�JLM:K!g,RXJLO��DjDK�M�j�&�j�S�y
JLRXW8j/KLj�l:f:y�M:q<J%Y5M8RXILj�g!M:q<kTf u`j-�:KLj�lbJLkXP�u`jBY<j��¢S�RTlbk<JLM,I�q`S�O
l|I�PQILJLjBr���º5M8K�l�c�H ��H,yLl7J�J�l8S�O<j�f=�#rÇJLjBkxjBI�S�M:N`j8Z/vwM:K
j��`l7r{N<kXj8Zt�8M8RXY<�¸vwKLM:rÉls_{jDkXj�S�J�KLM:Y�KLj�l:f:y�M:q<J�Y<M8RXI�jÁfQj�y
WQR¡S�jVJ�MÁl&�DjDK�M7y�KLj�l:f:y�M8q<J Y<M8RXILj�fQjDWQRTS�j�g�M8q<kTf�utj�l7u<kXj�J�M
KLj�l:S�O�r{M8KLj/JLO`lbY�_,rFl7�8I%fnjDjDNtjDK��/],O<j-��lbRXY�RXI%kXjDILI-fQK�l7I£y
JLRTS�v�M8K�l"�8K�M8q<Y`f�y�u`lbILj�fÂRXY<ILJ�KLq<r{jDYQJ�fQq<j{JLM|J�O<jskXM7g�jDK
I�SDlbY=ILNtjDj�felbY`f�S�M8K�KLjDI�N`M:Y`fQRXY<�:kxP�O<RX�:O<jDKsS�M:q<YQJsK�lbJLjDI
N`jBK#N<R �njBk!NtjDK�ILj�S�M:Y`f�� p j#g,RXkXk-J�O<jDKLj�vwM8K�j�lbILI�q<rsj8Z-lbI
N`M:ILI�Rxu5kxj�fQjBILRX�8Y{M8N<J�RxM:Y%Z:JLO<j¹vwq<JLq5KLj�l�W8l7RXkTl7u<RXkXR?J�P�Mbv�O<RX�8O
��[|N<O5M8JLM:Y�S�M:q<YQJLRXY<�VfnjDJLj�S�JLM8K�I�ZQg,RXJLO�l�_8a¹È�rej�&�j�S�JLRXW:j
N<R �<jDk!I�RX�Dj8Z-l7Ytf�g,RxJ�O�J�O<j�SBl7N`lbu<RXkxRXJ�P|J�MFJLRXrsj�y�J�lb�Fj�l8S�O
RXY`fQRXWQR¡fnq`l7k:N<O<M8J�M8Y%��],O<j�JLRXrsj/KLjDI�M8kXq<JLRXM:Y�M8Y<kXP�Y<jDj�fQI-utj
M7v�JLO<j M8K�fQjDK-Mbv¢J�O<j�J�K�l7Y5ILRXJ-JLRXr{j-M7v%l7Y�RXY`fQRXWQR¡fnq`l7kQN<R �<jDk�Z
R�� j:�xZ�lbu`M:q<J��8a#r{ILj�S&utjDRXY<�sI�q�1�S�RXjDYQJ���H�I vwM:K�J�O<j#ILRX�Dj8Z
l7�Ql7RXY�J�O<j#u`lbILjDkXRXY<j�RxI�l�_{iQN<R ��I z qtl7KLjsfnjDJLj�S�JLM8K�Z
g,RXJLOJLO<j�NtM8ILI�RXu<RXkxRXJ�P#MbvÅOtl�W�RXY<�#fQjDJ�j�S�J�M8KLI�l7I�kTlbKL�8j�lbI�Æ#iQN<R �
u`jBRxY5��fQjDI�RxK�l7u<kXj8�
��Y�JLO5j,N<KLjDI�jDYQJLkXPsfQRXI�S�q<ILI�j�fsS�M:YQ�`�:q<K�l¥y
JLRXM8Y|l�fQjDJ�j�S�JLM:K�g,RxJ�O�S�M:kXM8q<K�fQRXI�S�KLRXrsRXY`lbJLRXM8YsSBl7N`lbu<RXkxRXJ�P
fQMQjDIFY<M8JFl7N<Ntj�lbK�J�M}M &¢jDK|lbY�P�ILRX�8Y5R?��SDl7YQJ�l:fQW8l7YQJ�l7�8j
g,RXJLO�KLjDI�N`j�S�J�J�M�lFS�M:kXM8q<K£y�u<kXRXY`f|fnjDWQR¡S�j#ILq`S�O�l7I�l¸Y<M8K£y
r�lbk¢^,^,U��
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¬ Y<j�M7vsJLO5j~NtM8J�jDYQJLRTl7k�N<K�M8u<kXjDr{I|M7v�l»ILkXRXJ�y�kXjDILI�ILNtj�S�y
JLK�M8�8K�l7N<O�RXI|JLO<j�ILM:q<K�S�j=S�M:YQvwq<I�RXM8Y%Z&R�� j8�XZ�J�O<j}M7W:jDKLkTl7N
u`jBJ�g!jDjBY'ILNtj�S�J�K�l»M7v#JLO<j�fQR0&¢jBKLjDYQJ|M:u8h�j�S�J�I�� p j fQRXI£y
JLRXY<�:q<RXILOFO<jDK�j�utjDJ�g�jDjDY�´>ILjBW8jDK�j8µ��wR�� j8�XZQY<M8YQy�KLj�S�M7W8jDK�l7u<kXj��
l7Y`f ´ r{RXk¡f3µQ�wR�� j8�XZ<K�j�S�M7W8jBK�l7u5kxj��,M7W8jBKLkTl7N%�,\QjBW8jDK�j�M7W:jDKLkTl7N
M<SDS�q<K�Isg,O<jDY5jDW8jDK#J�g�M�ILNtj�S�JLK�l�M7W:jDKLkTl7N�RXY�JLO<jFfQRXILNtjDK�y
ILRXM8YefQRXKLj�S�JLRXM8Y�Z�R�� j8�XZ,g,O<jDY.JLO5jDP¼lbKLj�g,RXJLO<RXY'��l7K�S�ILj�S
N`jBKLNtjDY`fQRTS�q<kTlbK�J�M�JLO<j�fQRXILNtjDK�ILRXM8YÌfnRxK�j�S�J�RxM:Y.��l7I�ILq<r{j�f
O<jDK�jsJLM"u`j|�#l7K�S�ILj�SD�7N<R �`��l7Y`f"g,RXJLO<RXY���kXjDY5�8JLO�Mbv2J�O<j
ILNtj�S�J�KLq<r)RXY�J�O<jVfQRXI�N`jDK�ILRXM8YFfQRXKLj�S�JLRXM8Y%����Y#JLO5RxI�SDl7I�jVJ�O<j
J�g!M ILNtj�S�J�K�l���N`l7K�JLkXP<��M7W8jBKLkTl7N�M:Y�JLO5j!I�l7rsj
N<R �<jDkQILM JLO`lbJ
N`l7K�J�Mbv2J�O<jsRXYQv�M8KLrFl7J�RxM:YFRxI�kXM8I�J#�wjBW8jDY�R?v,RXJ�r�l�PQutj�utj
N`l7K�JLkXP�KLj�S�M7W:jDK�lbu<kXj�l N`M:ILJLjBKLRXM8K�R`uQP�M:Y<kXP�q<ILRXY<��J�O<j,Y<M8Yny
M7W8jDK�kTl7N<Ntj�f{N`l7K�J,M7v
JLO<j�ILNtj�S�J�K�l:�D� Ã RXkTf#M7W8jBKLkTl7N{MnSBS�q<KLI
g,O<jDY�JLO<j�ILNtj�S�J�K�l{v�l7kXk%l7J�lsfQRXILJ�l7Y`S�j�utjDJ�g�jDjDY=��l7Ytf|_
N<R �<jDkXI�N`jBKLNtjDY`fQRTS�q<kTlbK#JLM|J�O<jsfQRXILNtjDKLI�RXM8Y~fnRxK�j�S�J�RxM:Y%�F��Y
JLO<RXI�SBl7ILj�J�O<j�g,RxY5�8IFM7v�j�l8S�OeILNtj�S�J�KLq<r S�M8YQJ�lbrsRXY`l7J�j
JLO<j�Y<jDRX�:O�utM8K
I�N`j�S�JLKLq5r0��l7Y`f&S�M8r{N<KLM:rsRXILj
ILiQP�ILq5u<JLK�l8S�y
JLRXM8Yt�D¨
JLO5RxI�SDlbY�u`jsS�M8KLK�j�S�J�j�fÂvwM8K#��R�� j:�xZ3u�PÂ´ I�r�lbKLJ�µtI�i�P
ILq<u5JLK�l:S�JLRXM:Y`�-l7kXJ�O<M8q<�:O�RxJ�RXI�kXRXi8jBkxP JLM�N<K�Mnfnq`S�j,fQjD�8K�l8fQj�f
\<�8d»v�M8K,JLO5jVM:u8h�j�S�J�I�RXY z q<jDILJ�RXM8Y%�

p j�O`l�W:jÁS�M:rsN<q5JLj�f"JLO<j#j��nNtj�S�J�j�f�v�K�l8S�JLRXM8Y�M7v!I�N`j�S�JLK�l
I�q�&�jDKLRXY<� vwK�M8r.M7W8jDK�k¡lbN�q<ILRXY<��l7Y�l�W8jDK�l7�:j-ILJ�jDkXk¡lbK�fQjBY<ILRXJ�P
lbIVl&vwq5Y`S�JLRXM:Y�Mbv-JLO<j�rFl7�:Y<RXJLq`fQj&�wI�jDj�H kXkxjBY}��² � ¤8��l7Ytf
J�O<j�u`lbILjDkXRXY<j�ILNtj�S�J�KLM:�8K�lbN<O�fQjBILRX�8Y|fQjDI�S�KLRXutj�fFO<jBKLj8� p j
Otl�W8j�S�M:Y<ILRTfQjBKLj�f�l7kXk%NtM8I�ILRXu<kXj�M7W:jDKLkTl7N5I�Z<R�� j8��jDW:jDY�I�N`j�S�y
J�K�l{M7W8jBKLkTl7N<N5RxY5�suQP|lsI�RXY<�8kXj�N<R �<jDk���],O5j�M7W:jDKLkTl7N"K�l7J�jDI
�:RXW8jDY�utjDkXM7g0l7K�j|JLO<jBKLj�vwM:KLj|RXY=l�S�jDK�J�lbRxY�I�jDY<ILj�g�M8KLI�J�y
SBl7ILjFjDI�JLRXr�lbJLjDI�Z�lbI�RXY�rFl7YQP|SDl7I�jDI�Z/g,O<jDY}J�O<jsI�N`j�S�JLK�l
M7W:jDKLkTlbN�M:Y<kXP�lbkxM:Y<�#l#kXRXrsRXJLj�f�YQq<r#utjDK,MbvÅN5R?�<jDkXI�Z<r#q`S�O
Mbv%JLO<j�RXYQvwM:KLrFl7JLRXM:Y�g!M:q<kTf�u`j KLj�S�M7W8jDK�l7u<kXj8Z<lbkxJ�O<M8q5�8Osl7J
l�N5KLjDI�q<r�lbu<kXP#kxM7g�jDK,l8SDS�q<K�l:S�P��
º5M8K&JLO<j{O<RX�8OQyLfQRXILNtjDKLI�RXM8Y�rsM<fQj#l7J�Ä0Ë�����JLO<j#I�jDW8jDK�j
M7W:jDKLkTlbN�K�lbJLj,RXI��.¤ ����a � � Z7g,O<RXkXj-JLO5j!r{RxkTf¹M7W8jDK�k¡lbN�K�lbJLj
RXI{JLO<K�jDj|JLRXr{jDI#kTl7KL�:jDK�Z�R�� j8�XZ,�ª��a ��� �e¿�M7g�y�KLjBILM8kXq<J�RXM8Y
I�N`j�S�JLK�l�l7KLjFr#q`S�O�kXM8Y<�:jDK#�wRXY�M8q<K�utl7ILjBkxRXY<jFS�M8Yn�`�8q<K�l�y
J�RXM8Y`��l7Y`f¸JLO<jBKLj�vwM:KLj�r{M8K�j�ILq5u8h�j�S�J JLM�M7W8jDK�k¡lbN%Z:g,RxJ�OsI�j�y
W:jDKLj�l7Ytf�rsRXkTf�K�l7JLjBI�Mbv�Z,K�jDILNtj�S�J�RxW:jDkXP�Z����8�>_��Ì��a����
lbY`fF��³ ����a����7�
],O<j�M7W8jDK�kTl7NsK�l7J�jDI�l7K�jVJ�O<jDK�j�vwM8K�j�Y<M:Y
Y5jD�8kXRX�8RXu<kXj8Z<lbkxJ�O<M8q5�8OsJ�O<jDPFl7KLj&Y<M8J�lbI,k¡lbKL�:j�lbI,JLM�h�jBM8NQy
lbK�fQRX�Dj�J�O<j vwj�l7I�RXu<RXkxRXJ�P�M7v
ILq`S�O|l�I�SDl7Y5Y<RXY<�#ILPQILJ�jDr��
],O5j
N5KLM<S�jDI�ILRXY<��M7v�M7W8jDK�k¡lbN<Ntj�f�ILNtj�S�J�K�l&g!M:q<kTf�utj,�8K�j�l7J�kxP&v�l¥y
S�RxkXRXJ�lbJLj�f&uQP�JLO5j�l�W8l7RXkTl7u<RXkXR?J�P,Mbv3l N<K�j�S�RXILj,RXY<N<q5JÅSBl7J�lbkXM8�`Z
g,O5R¡S�O|g�M8q5k¡f"l7kXkXM7g�Z<l#N<K�RxM:KLR�ZtJLMFfQjDJLjBKLrsRXY<j&g,O<RTSLO"M8uQy
h�j�S�JLI�l7KLj��8M:RXY<�#JLMFutjÁl'&¢j�S�JLj�f�Z�KLj�fQq`S�RXY<�FJLO5j#Y<jDj�f�vwM8K
´>RXYQJLjDkXkXRX�8jDYQJ�µ8I�M7vwJ�g,l7K�j8�
H�I�fQjDI�S�KLRXu`j�f|RXY�\nj�S�JLRXM:Y��<�XZ:JLO<j
c&\<^/y�����g!M:q<kTf�u`j{ILq`S�O~l"SDl7J�l7kXM8�tZ%g,O<M:ILjFl�W8l7RXkTl7u<RXkXR?J�P
I�jDjDr{I!kXRXi8jDkXP�RXY#J�O<j�J�Rxr{j-v�K�l7r{j!Mbv%JLO<j N<KLM:N`M:ILj�f{c�H���H
r{RXILILRXM:Y%�
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H.S�M8YQJLRXYQq<M:q<ILkXP�I�SDlbY<Y<RXY<��RXY<I�JLKLq5rsjDYQJ
�8jDY5jDK�lbJLjDI�l�S�M8YQy
J�RXY�q5M8q<I,I�JLKLj�l7r«M7v!f<lbJ�l5Z<g,O<RTS�O%Z`fnjDN`jBY`fQRXY<�sM:YFJLO<j�lbI�y
I�q<rsN5JLRXM8Y<I�r�l:fQj-RXY�J�O<j,fQjDILRX�:Y%Z�S�M8q<kTf�N<q5J!l,I�Rx�:Y<R �¢SDlbY�J
I�JLK�l7RXY�M:Y�JLO5j!J�jDkXjDrsjDJ�KLP�K�j z q<RXKLjDr{jDYQJLI�M7v¢l¹ILN`l:S�j�y�u`l7I�j�fI�PQILJLjBr�� p j�O`l�W8jsS�M:rsN<q5JLj�f�J�O<jsK�l�g f5l7J�l¸¶`M7g�N<K�M7y
fnq`S�j�f"uQPsJLO5j�I�SDl7Y<Y5RxY5�#ILNtj�S�JLK�M8�:K�l7N5O�M:Y|JLO<j�l7ILI�q<rsNny
J�RXM8YFJLO`lbJ!J�O<j�^,^,U.RXI,utjDRXY<�#KLj�l:f{g,RxJ�O�l#_:a�u<RXJ,H�UV^��
p O<RXkxj�O<RX�:O%ZQJLO<RXI Y�q5r#u`jDK,Mbv�u<RXJ�I�jDY<I�q<KLjBIVJ�O`l7J Y<M#I�lbJ�y
q5K�l7J�RXM8Y#RXI!K�j�l8S�O<j�f#v�M8K-J�O<j�u<K�RX�8OQJLjDK�M8u8h�j�S�JLI�Z<g,O<RXkXj,ILJ�RXkxk
K�jDILM:kXW�RXY<� JLO<j�KLj�l8f:y�M8q<J�Y<M8RXI�j8�%],O5j!K�l�g f<lbJ�l¹K�l7J�j!Mbv<JLO<j
utl7ILjBkxRXY<j#I�N`l8S�j�y�utl7ILj�f}S�M:YQ�`�8q5K�l7J�RXM8Y���_FiQN<R � fQjBJLj�S�J�M8K�Z
��_8a�l7K�S�ILj�SB�7ILj�S�I�SDlbY�K�l7J�j��,RXI��.a<�>� Ã u<RXJ��7I�ZQRXY`S�KLj�l7ILRXY<�
J�M��e_ Ã u<RXJ��bI,vwM:K�lsS�M:YQ�`�8q5K�l7J�RXM8YFu`l7I�j�f"M8Y|lsÆ¸i�N5R?�
fnjDJLj�S�JLM8K���],O<j�j z q<RXW8lbkxjBY�J/�8KLM:q<Y`f:y�u`lbILj�f{S�M8YQ�t�8q<K�l7JLRXM:Yg�M8q5k¡f{N<K�M<fQq`S�j#K�l�g¼f<lbJ�l¸K�l7J�jDI�M7v!�'a5�>a � Ã u<RXJ��bIVl7Ytf
��a5� _b³ Ã u5RxJ��7I�Z`K�jDILNtj�S�J�RXW8jDkXPQZ�lbI�l¸KLjDI�q<kXJ�M7v�JLO<j�kXM7g!jDK
I�SDl7Y"K�l7J�j8�
c�RxW:jDYFJLO`lbJ,rsM:ILJ�M7v�J�O<j�N<R �<jDkXI,g,RXkXk`utj�ILiQP{N<R �njBkxI�ZQR�� j:�xZ
g,RXJ�OÌl�kXM7g f<lbJ�l�W8lbkxq5j8Z,l7Y`f�M8Y5kxP.��a � M:KsILM�Mbv�JLO<j
N5R?�<jDkXI,g,RXkXk¢S�M8YQJ�lbRxY{ILNtj�S�J�K�l7k-f<lbJ�l5Z8RXJ�SDlbYsutj�jDILJ�RXr�l7J�j�f
J�O`l7J&JLO<j{j�&¢j�S�JLRXW8j{RXYQvwM8K�r�lbJLRXM8Y|S�M:Y�J�jDYQJ�g�M8q5k¡f"utjsl7NQy
N5KLM��<RXr�l7J�jDkXP���u<RXJ�I��7N5R?�<jDk�Z7I�M�J�O`l7J/JLO<K�M8q<�:OsILrFl7K�JÅf5l7J�l
S�M8rsN5KLjDI�ILRXM8Y|I�S�O<jDrsjBIVJ�O<j�K�l�g'f<lbJ�l�¶tM7g'S�M8q<kTfFutj�KLj�y
fnq`S�j�f�uQP}lFv�l8S�J�M8K�Mbv��)³`� Ã M:KLjFfQK�lbILJLRTS{KLj�fQq`S�J�RxM:Y<I
Mbv�J�O<jVf<lbJ�l�¶`M7g�g!M:q<kTf#O`l�W:j,JLM�u`j�u`lbILj�f{M:Y#M8YQy�u`MQl7K�f
N5KLM<S�jDI�ILRXY<�}MbvVJ�O<j|f<l7J�l<Z-R�� j8�XZ-j��nJ�K�l:S�JLRXM8Y�MbvVJLO5j�I�N`j�S�y
J�K�l#lbY`f{JLK�lbY<ILr{RXILILRXM:Y#JLM#�8K�M8q<YtfsMbv�J�O<j�j��<JLK�l:S�JLj�f�Z
��yLf
I�N`j�S�JLK�l=��N`M:ILI�Rxu5kxP�g,RXJLO�J�O<j�S�M:KLKLjBILNtM8Y`fQRXY<��j��<JLK�l8S�J�j�f
I�iQP|ILNtj�S�J�KLq<rF�D��],O<j�ILN`l:S�j�y�u`l7I�j�f�u`lbILjDkXRXY<j#S�M8Yn�`�8q<K�l�y
J�RXM8Y#g�M8q<kTf&N<KLM<fQq`S�j��._8a I�N`j�S�JLK�l:�7I�Z`S�M:KLKLjBILNtM8Y`fQRXY<��JLM
l�Y5M8rsRXY`lbk!f<lbJ�l�K�lbJLjFM7v��ÇÆ8a�iQu<RXJ��bI�vwM:K#JLO<jFj�S�O<jBkxkXj
SBl7ILj�l7Y`f#�.¤8a:a�iQu<RXJ��bI%v�M8K-J�O<j�kXM7g�y�KLjDI�M8kXq<JLRXM:YÁSDlbILj8Z<lbI�y
I�q<rsRXY<�#J�O`l7J JLO<j&ILNtj�S�JLK�lFO`l�W:j�u`jBjDY�K�j�y�I�SDlbkxj�f|J�M�l|�,�
u5RxJ K�lbY<�8j8�¹],O<jDILj�Y<M:rsRXY`l7k�K�l7J�jDIVS�M:q<kTfFutj�K�j�fQq`S�j�f|uQP
lbY<M8J�O<jDK¹v�l8S�J�M8K�M7v-J�g�M�M:K,ILM#uQP�f<lbJ�l�S�M8r{N<KLjBILILRXM:Y%�



],O<j�M8YQy�utM�l7K�fej��<J�K�l8S�JLRXM8Y�M7vFJLO<j�I�N`j�S�JLK�l5ZsO5M7g!jDW:jDK�Z
g!M:q<kTf�Y<jBj�f�l7Y}RXY<N5q<JÁSBl7J�lbkXM8��S�M:Y<ILRXI�JLRXY<��M7v�l:SDS�q<K�l7J�j
N`M:ILRXJLRXM:Y�l7Y`f�l7N5N<KLM��<RXr�lbJLj
kXq<rsRXY<M:ILRXJ�P�vwM8K�JLO<j�ILJ�l7K�I-u`j�y
RXY<�|ILq5KLW8jBP8j�f��|\nq`S�O}l|SDl7J�l7kXM8�Fg,RXkXk!l7kXI�M�q5Y`fQM8q5u<JLj�fnkxP
v�l8S�RxkXRXJ�lbJLj�J�O<jsl7I�JLK�M8rsjBJLKLRTS�r{RXILILRXM:Y%��H�q<ILj�v�q<k-g�M8KLiQRXY<�
l7I�ILq<r{N<JLRXM8Y=lbN<N`j�l7KLI{JLM�utj�J�O<j�l�W8lbRxkTlbu<RXkxR J�P�Mbv�c�\<^/y
�L����¿%l7I�i8jDK�Z�N<K�RxW8lbJLj�S�M:rsr#q<Y<RTSDlbJLRXM8Yt�D¨:u<KLRXj�¶`PQZtJLO<j&N<KLMby
N`M:ILj�f�c�\<^/y��L��N5KLM8�:K�lbrsrsj�g�M8q5k¡f�N<KLM7WQRTfQj-NtM8I�RxJ�RXM8Y<ItvwM:K
l7kXk,�8a"rsRXkXkxR M8Y|M:u8h�j�S�J�IF��lbY`f�r{M8KLj���lbJ�JLO<jFI�q<uQyLl7K�S�ILj�S
kXjDW8jDk�ZQM:q<J,JLM#J�O<j�P8j�lbKV_8a:_8a�lbY`f{u`jBP8M8Ytf��
¬ Y<j�NtM8I�ILRXu<RXkXRXJ�P#JLMsK�j�fQq`S�j�J�O<j�I�SDl7Y"K�l7J�j�vwM:K�JLO5j�ILNtj�S�y
JLK�M8�8K�l7N<O�g�M8q<kTf"u`j�JLMFNtM8RXYQJVRXJ�l7J�l¸k¡lbKL�:jÁlbY<�8kXj&vwKLM:r
JLO<j,rFl7RXY�RXYQJLjBK�vwjDK�M8r{jDJLK�R¡S/N`l:SLi8lb�8j8Z:S�kXM8ILjBK�J�M�JLO<j�ILN`l:S�j�y
S�K�l¥vwJ�ILN<RXYsl��<RXI���],O<RXI-M:N<JLRXM8Y�Z7JLO<M:q<�8O�Z8g�M8q<kTf&K�lbRxI�j�I�jDW:y
jDK�lbk!Y5jDg�N<KLM:u<kXjDrsI�Z�ILq`S�O�l7I�J�O<j#kTl8S�i|M7v,ILRXr#q<kXJ�l7Y<jDRXJ�P
l7Y`f¸JLO<j�q<Y5jDW8jDYFI�i�PsS�M7W8jDK�l7�8j M7v�lbYsM &�ILjBJ,RxY5ILJLK�q<rsjBY�J�Z
l7Y`f{J�O<jDKLj�vwM8K�j�g!j&g,RxkXktY<M8J�S�M8Y<I�R¡fnjDK�RXJ/vwq<KLJ�O<jDK��
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],O<j=fQjDJ�jDKLr{RxYtl7JLRXM:Y'M7vFJLO<j��DjBKLM7y�NtM8RXYQJ�RxY�l=I�kXRxJ£y�kXjDI�I
ILNtj�S�J�KLM8�:K�lbN<O�RxI�Y<M:Y�JLK�RxWQRTl7k�Z�l7I&JLO<j#N<K�j�S�RXILRXM:Y}M7v��`Y`lbk
K�l:fQRTl7k8W:jDkXM<S�RXJ�P�fnjDJLjDK�rsRXY`lbJLRXM8Y�fQjDNtjDY`fnI-M8Y�RXJ��%],O<j/J�P�Nny
RTSDl7k�l7N<N5KLM�l:S�O#M8Y#l��8K�M8q<Y`f�y�u`lbILj�f�M:u8h�j�S�J�RXW8j�N5KLRXILr�ILPQI£y
JLjDr)O`lbI,u`jDjBY|JLM#J�l7i8j�J�g�M�I�N`j�S�JLK�lsK�M8J�l7JLRXY<��JLO5jVN5KLRXILr
uQP���Æ8a�fQjD�:I�Z:JLOQq<I-�:jDY<jDK�l7JLRXY<�&J�g!M�ILjBJLI�M7v�ILNtj�S�JLK�l�I�PQr#y
rsjDJ�KLRTSDlbkxkXP ILO<R vwJ�j�f�v�KLM8reJ�O<j��DjDKLM�NtM8RXYQJ���],O<RXI�lbN<N<KLMQl8S�O
RXIsM8uQWQRXM8q<I�kXP�q<YQvwj�lbILRXu<kXj|RXY=l�I�SDlbY<Y<RXY<��I�P�I�JLjDr��e¬�Y5j
N`M:ILI�Rxu5kxjFl7N<N5KLM�l:S�O�g!M:q<kTf�u`j{JLM|K�j�S�M8Y5ILJLK�q`S�J{JLO<j{�DjDKLM
N`M:RXY�J¹vwKLM:rÉ´ �`K�ILJ N<KLRXY`S�RXN<kXjDI�µtq<ILRXY<�#N<K�j�S�RXILjslbILJ�KLM8r{jDJLK�P
�wg,O<RTS�O}g,RXkXk�u`jFO<M:N`j�v�q<kXkxP�l�W8l7RXkTl7u5kxj&vwK�M8rÇJLO<j|c�\5^/y����
vwM8K�lbkXk`J�O<j�J�l7K��8jDJ�I�l7Y`f{g,O<RTS�Osg�M8q5k¡f{l7YQPQg2l�P�utj�l�W8lbRXk?y
l7u<kXj�g,RXJLO{r#q`S�OsRXrsN<K�M7W8j�f�N5KLj�S�RXI�RxM:Y|l�NtM8I�JLjDK�RxM:KLR3vwKLM:r
JLO<j�KLjBILq<kXJLI"M7v�JLO<j�RXYQJLjDK£vwjDKLM:rsjDJ�KLRTSFr{RxI�ILRXM8Yt��lbY`f=J�O<j
M8N<J�RTSDl7k�N`lbK�lbrsjDJ�jDKLI�M7v%J�O<j�ILPQILJ�jDr�� p O<RXkXj�J�O<j�K�j z q<RXKLj�yrsjDYQJ�I!M:Y�J�O<j�RXY<N<q<J�SDlbJ�lbkxM:��l7I�JLK�M8rsjBJLKLPFl7K�jVK�jDkTl7J�RxW:jDkXP
rsRXkTf{��l#a5� ��iQrF�7I��DjDKLM{N`M:RXY�J,l8SBS�q<K�l:S�P|J�K�l7Y5ILkTl7J�jDI�RXYQJLM
a<�>a �FlbK�S�I�j�SFl7ILJ�KLM:rsjDJ�KLRTS�N<KLj�S�RXILRXM8Y�M:Y�JLO<j{ILM8q5K�S�jFSDl7J£y
l7kXM8�Q�DZ�JLO5j|rsj�S�O`lbY<RTSDl7k,I�J�lbu<RXkxRXJ�P�Mbv�J�O<j�ILNtj�S�JLK�M8�:K�l7N5O
ILO<M:q<kTf�u`jFS�M8r{N`l7K�l7u<kXj8�{º<M:K�JLO<j{ILN`l:S�j�y�u`l7I�j�f�M:N<JLRXM:Y%Z
JLO<j{N<KLM:N`M:ILj�f�fQjBILRX�8Y%Z
utjDRXY<��S�M8rsNtl8S�J�l7Ytf�RXYQJLjD�:K�l7J�j�f
g,RXJLO#JLO5j,ILN`l:S�j�S�K�l�vwJ�Z<ILO5M8q<kTf&rsRXY<RXr#RX�Dj-rsj�SLOtl7Y<RTSDlbk�I�J�l¥y
u<RXkXRxJ�P N<KLM:u<kXjDrsI�ZDJ�O<jDKLrFl7k7j��<N`lbY<ILRXM:Y�j�&�j�S�JLI
g�M8q<kTf Y<jDj�f
JLM�utj SDlbKLj�v�q<kXkxP=fQjBJLjDK�rsRXY<j�f���º5M8K{JLO<j��:KLM:q<Y`f:y�u`l7I�j�f
M8N<J�RXM8Y%Z�J�O<j#rsjBKLRTfQRTl7YQyLS�RXK�S�kxj�kXRXi8j#S�M8Yn�`�8q<K�l7J�RxM:Y|ILO5M8q<kTf
rsRXY<RXrsR �Dj
rsj�S�O`lbY<RTSDl7k:¶`j��nq5KLj8ZQl7kXJLO5M8q<�:O�J�O<j2lbrsM:q<YQJ%M7v
fQj�S�kXRXY`lbJLRXM8YQyLfQjDNtjDY`fnjDYQJ
¶`j��<q<K�jVl7Ytf�JLO<jBKLr�lbkQj��<N`l7Y<I�RXM8Y
g!M:q<kTf#Y<jBj�fFJLM#utj�fQjBJLjDK�rsRXY<j�f��
H�Y<M:JLO<jBK�NtM8I�ILRXu<kXjsl7N<N5KLM�l:S�O�g!M:q<kTf|utjsJ�M|RXY`S�M8K�N`M:K�lbJLj
l�· º|�Ql7I!S�jDkXk�RxYQJ�MVJ�O<j�kXRx�:OQJ�Ntl7JLO#Mbv%JLO<j ILNtj�S�J�KLM8�:K�lbN<O%Z
g,O<RTS�O|g!M:q<kTfFN<K�M7W�RTfQj�l�ILjDJ�M7v�ILJ�lbu<kXj�l7u5ILM8K�N<JLRXM:Y|kXRxY5jDI
ILq<NtjDK�Rxr{N`M:ILj�f�M:Y�J�O<j#ILJ�jDkXkTl7K�ILNtj�S�J�KLq<r���],O5js·�º=S�jBkxk
O`l7I�l��:MQMnf&kXM8Y<� JLjDK�r�ILJ�lbu<RXkXRxJ�PQZ7l7Y`f&RXJ
O`l7I-utjDjDY#I�O<M7g,Y
JLM�PQRXjDkTf~l�W:jDKLP��8MQM<f��DjBKLM7y�NtM8RXYQJ�I�J�lbu<RXkxRXJ�P»��fQM7g,Y=J�M
�¯��a�r��bI�Z-I�jDj"vwM8K#j��`lbrsN<kXj�^,lbrsN<utjDkXk,jDJFl7k��,��²:Æ8Æ8�B�
H�kXJLO5M8q<�:O�· º�N<KLM7WQRTfQjDI�l�ILjDJ�M7v-g�jDkXk%I�N`l8S�j�f|K�j�vwjDK�jDY`S�j
kXRxY5jDI-g,RXJLOsl�S�jDkXk`kXjDY<�:JLO�M7v%kXjDI�I!J�O`l7Y|��r�ZbRxJ
K�jDr�lbRxY5I�J�M
u`j#RXYQW8jBILJLRX�Ql7JLj�fFg,O<jDJ�O<jDK�I�q`S�O l{S�M8K�KLM8I�RXW8j���l7I�SDlbY|utj
KLjDkXRTl7u5kxP#q5ILj�fFRXYFl�ILN`l:S�j�jDYQWQRXKLM8Y5rsjDYQJ��
],O<j�q<I�l7�:j�M7v-l�Y<jDJ�g�M8KLi{M7v-JLK�l8fQRXJ�RxM:Y`l7k�K�l8fQRTlbk�W8jDkXM<S�RXJ�P
ILJ�l7Y`f<lbK�f&ILJ�l7KLIÅvwM8K��DjDKLMby�NtM8RXYQJ
ILO<R vwJ
S�M8K�KLj�S�JLRXM8Y<I/RxI�kXRxi:jDkXP
JLM�utj�l,kXjDILI/I�l7J�RXI�v�l:S�JLM:KLP�I�M8kXq<JLRXM:Y%Z�u`j�SBl7q<I�j�JLO5j,W8jDkXM<S�RXJ�P
ILJ�l7u<RXkXRXJ�P�M7vVj�l8S�O�KLj�vwjBKLjDY`S�j�M:u8h�j�S�J#g�M8q<kTfÂY<jDj�f�JLM�utj
RXY�W:jDILJ�RX��l7J�j�f�RXY=fQjDJ�l7RXk��Ì·,RX�:O°l:SDS�q<K�l8S�P�RXYQW8jDI�JLRX��lbJLRXM8Y
M7v�I�J�l7Ytf<l7K�f�ILJ�lbKLI�Otl�W8jsl7J&JLRXrsjDI ILO<M7g,Y�J�O<jsN5KLjDI�jDY`S�j

Mbv�kXM7g=l7r{N<kXRxJ�q`fQj�W8jDkXM<S�RXJ�P�W8l7KLRTlbJLRXM8Y<I¹�wILjBj�v�M8K-j��`lbrsN<kXj
p lbkXi8jDK�jDJ�lbk�����²8Æ:²#g,O<M{�`Y`f�W8lbKLRTl7J�RXM8Y<I M7v,q<N�J�M�¤8a:a
rF�7I�K�rsI%RXY�J�O<j�K�l8fnR¡lbk8W:jDkXMnS�RxJ�P�Mbv �¹P8jDkXkXM7g��8RTlbY�J�I�Z7l7kXk:M7v
g,O5R¡S�OslbKLj���H�­°K�l8fnR¡lbk<W8jBkxM<S�RXJ�P�ILJ�l7Y`f<lbK�fQI��-RXY#I�J�l7Ytf<l7K�f
I�J�lbKLI�Z�g,RXJLO=lbrsN<kXRXJLq`fnjDI�S�M:rsN`lbK�l7u5kxj#J�M�JLO<jFj��<Ntj�S�J�j�f
l:SDS�q<K�l8S�P&M7v�M:q<K%N5KLM8NtM8I�j�f�fQjBILRX�8Y vwM:K�JLO<j-u5KLRX�8OQJLjBK%ILJ�l7K�I��

� �É\<­ Ã"Ã HVo��'\<±-[/^�]�o,¬Vc&o,HV±/·eUV[/\Q�Lc�d

],O5j!u`lbILjDkXRXY<j-RXY<I�JLK�q<rsjDYQJ�RXI�Z�RXY�I�q<rsrFl7KLPQZ�l��
r'fQRTl7r{j�y
J�jDK!o¹RxJ�S�O<jDP:y£^�K�jDJLRXjDY�JLjBkxjBI�S�M:N`j,g,RXJLO�l7Y&v��7³�vwM<SDlbkQkxjBY<�8J�O
lbJ
JLO<j,^,l7I�ILjD�:K�l7RXY�v�MnS�q<I��
],O<j,S�M:KLKLj�S�JLj�f&�tjDkTf�Mbv`WQRxjBg�RxI
_&fQjD��RXY#fQRTl7rsjBJLjDK��wR v%Y<j�S�jDILI�l7K�Psg,RXJLO�JLO<j�l7RTf&M7v%l vwM<SDl7k
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K�lbu<kXjVJ�M#JLO`lbJ,rsM:JLRXW8l7J�RxY5��JLO5j�c�H���H.rsRXI�ILRXM8Y%�
¬ Y<j�l7I£y
N`j�S�J�J�O`l7J,I�O<M8q<kTf{utj�SBl7KLj�vwq<kXkXP�S�M:Y<ILRTfQjDK�j�fFRXI,JLO5jVI�l7J�jDk y
kXRxJ�jFILN<RXY}K�l7J�j8§{vwM8K�JLO5j�lbILJ�KLM8r{jDJLK�RTSsK�RX�8RTfQRXJ�P l"O<RX�8O5jDK
ILN<RXY�K�l7JLj:Z%fQjDJ�j�S�JLM:KÁS�M8Y<I�R¡fnjDK�lbJLRXM8Y<I�l7ILRTfQj:Z%RXI�rsM:KLj�fQj�y
ILRXK�lbu<kXj8¨�RXY=S�M:Y�J�K�lbILJ�Z�J�O<j�kxRXr{RxJ�RXY<�|r�lb�8Y<RXJ�q`fQjFM7v�J�O<j
ILPQILJ�jDrÊS�M8Y5ILRTfQjDK�j�f.O<jDK�j�RxYtS�KLj�lbILjDI�ILRX�:Y<R �¢SDl7YQJ�kxP�g,RXJLO
fQj�S�K�j�l7I�j�f�ILN5RxY{K�lbJLj8�
],O<j,l8S z q<RXILRXJ�RxM:Y�M7v<JLO<jBILj,l7qQ�<RXkXR¡lbKLP�f<lbJ�l¹M8Y��8K�M8q<Y`f�W8jDK£yILq<I&JLO<jDRXK�l:S z q<RXILRXJLRXM:Y|RXY|ILN`l:S�j#RXI�u`M:q<Y`f"JLMFu`jsl¸Y<M8YnyJLK�RxWQRTl7k z q<jDILJ�RXM8Y%�
¬ Y�J�O<j!M:Y<j-O`lbY`f�Z�v�MnS�q<ILI�RxY5��JLO5j!�:M�l7kXI

Mbv3l2vwq<J�q<KLj,I�N`l8S�j,r{RXILILRXM:YVj��5S�kxq5ILRXW8jDkXP�M:Y�JLO5j�l7ILJ�KLM:rsjDJ£y
K�RTS,f<l7J�l�r�l�P�utj�JLq5KLY<RXY<��M:q<K-u`l:S�i�I/M8Y#JLO5j�JLK�q<j�NtM8J�jDYQy
J�RTl7k%Mbv-ILq`S�O�l�r{RxI�ILRXM8Y��!^�M8Y5ILRTfQjDK�RxY5�#JLO<j�J�g�Msl7I�l�ILRXYQy
�:kXj,N`l8S�i8l7�:j!rFl�P�r�l7i:j-JLO5j,rsRXILI�RxM:Y�S�M:Y<ILRTfQjDK�l7u<kXP�rsM:KLj
lbN<Ntj�l7kXRXY<�#JLM|l�u<K�M�l:fQjDK�I�S�RXjDYQJ�R?��S��:KLM8q5N%��],O5j�j��<N`jBKLR y
r{jDYQJ%S�M8q5k¡f�u`j,S�M8Y5ILRTfQjDK�j�f�lbI
RxY5ILJLRXJ�q<JLj�y�N<K�M7W�RTfQj�f�Z�u`jDRXY<�
fnj�S�M8q5N<kXj�fFv�KLM8r�JLO<j�lbILJ�KLM8r{jDJLK�RTS�RXYQJLjBK�vwjDK�M8r{jDJLjDK�I�Z�l7Ytf
J�O<jDK�j�vwM8K�j}MbvÁRXYQJLjDK�jDILJ�JLM�RXY<I�JLKLq5rsjDYQJFu<q<RXkTfQjDK�I|g,RXJLO<RXY
[Åq<KLM:N`j8��],O5j lbY`l7kXPQILRXI#M7v�JLO<j�KLjDI�q<kXJLRXY<��f<l7J�l�g�M8q<kTf
utjVlbYsjDY5M8KLr{M8q<I-S�O`lbkxkXjDY5�8j,v�M8K-I�M7vwJ�g,l7K�j,KLj�fQqtS�JLRXM8Y�Z<l7qQy
J�M8rFl7JLj�f�l7Y`lbkXP�I�RXIÅlbY`f�S�kTl7ILI�R �¢SDl7J�RXM8Y�ILPQILJ�jDrsI�Z�lbY`f�rFl�P
J�O<jDK�j�vwM8K�j#u`j�M7v/vwq<KLJ�O<jDK�I�S�RxjBY�J�R �¢S�lbN<Ntj�l7k�� p O<RXkXj�ILq`S�O
lbYsM:N<JLRXM8YFS�M8q5k¡f¸Y<M8J,utj�l7kXkXM7g!j�f�JLM,h�jDM8Ntl7K�fnRx�BjVg,Otl7J�RxI
lbkXKLj�l:fQP|kXRXi8jDkXPFJLMFutjsl�S�O`lbkXkxjBY<�8RXY<�{N<KLM�h�j�S�J�Z
jBY<kTl7KL�:RXY<�
J�O<j,rsRXI�ILRXM8Y%µ I�W�RXI�RxM:Y�I�O<M8q5k¡f�S�jDK�J�lbRxY5kxP�utj�S�M8Y<I�RTfQjDKLj�fsl7I
lbY�RXrsNtM8K�J�l7YQJtN`l7K�J
M7v`l�S�M:KLY<jBKLILJ�M8Y<j,r{RXILILRXM:YVfQj��tY<RXJLRXM8Y%�
±ÅKLM8NtM8I�RXY<��J�O<j�N<KLM�h�j�S�J�lbI2l��:KLM:q<Y`f:y�u`l7I�j�f{N<KLM:�8K�l7rsr{j
g�M8q5k¡f&S�KLj�lbJLj�fQR0&�jDKLjBY�J/u<q<J-S�M8K�KLjDI�N`M:Y`fQRXY<�:kxP�I�Rx�:Y<R �¢SDlbY�J
N5KLM8u5kxjBrsI�§�O<M7g�g�M8q<kTf"ILq`S�O=l7Y�j��nNtjDK�Rxr{jDYQJ�utjsrsM:JLR y
W8lbJLj�f3Z<S�MQM8K�fnRxYtl7JLj�f�Z:vwq<Y`fnj�f�Z`lbY`f#j��nN5kxM:RXJLj�f<½"¬�Y{g,O`l7J
J�RXrsj�y�I�SDlbkXjVS�M:q<kTfsRXJ�u`j�S�M8r{N<kXjDJLj�f3ZQjDJ�SD½
c�RxW:jDY�JLO5jsjDWQRTfQjDYQJ�RXrsNtM8K�J�lbY`S�j#M7v,JLO5j�l7qn�nRXkXRTl7K�P�f5l7J�l
fnjDI�S�K�RXu`j�f�O<jDKLj vwM:K2lbYQPsS�M8r{N<KLjDO5jDY<ILRXW:j�j��<N<kXM8RXJ�l7JLRXM:Y#M7v
J�O<j,l7ILJ�KLM:rsjDJ�KLRTS-f<lbJ�l<Z�g�j!S�M:Y<ILRTfQjDK
J�O`l7J3vwq<KLJ�O<jDK-S�M:Y<ILRTf:y
jBK�l7J�RXM8YsMbvÅl:S z q<RXKLRXY<��I�q`S�O�f5l7J�l5ZQRXY#JLO<j�I�lbrsj�´>N`l:SLi8lb�8j8µ��jDRXJLO<jBK�M8YF�:KLM8q5Y`f{M8K/vwKLM:r0I�N`l8S�j��,RXI!r{jDKLRXJ�j�f��
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Y<�8RXY<jBjDKLI�Z
m/jDkXkxRXY<�:O`l7r�Z7N%�<²:a8�

^,lbrsN<utjDkXk�Z�m �XZ p l7kXi8jBK�ZQc#�XZ �2lbY<�F��²8Æ:Æ<Z:H�N �tZ<¤8¤5�8Z<²8a:_
^,lbKLY<jBP�Z�m �xZt¿%lbRxK�f�Z �t�XZ`¿%lbJLO`lbr�Z<U��XZ ¦ q<K�q`S��8Z%o&�%��²8Æ � Z
H��tZ`²b³<�w³Q�DZ���a � �

c�jDKLu`lbkTfQR�Z�±
�XZ�c��M:rsjD�:Z�H��XZ#c�KLjDY5RxjBK�Z#\��XZ�]
q<K�M8Y%Z�^��xZ
ºtl7K�lb�8�:R¡lbY`l<Z:o�����²:Æ8²5ZQ],O<j�[-\<¬ Ã jDILI�jDY<�8jBK�Z%�:Æ<Z���_

�Ql7i:M8u<I�jDY%Z-±
�-��²8Æ8Æ5Z�¿3PQr�l7Y�§�K�jDN`M:KLJ�M8Y�J�O<js±
O`lbILjsH
\QJ�q`fQPQZ
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M7v������ � ��!�"���#$��!�%&� � ��#&����' ZD\<lbY
º5K�l7YtS�RXI�S�MtZ<N%����a8�

¦ jDYQJ�Z�\�� Ã �xZ#\QJ�M8q<�:OQJLM8Y�Zs^��XZÁd¹jDg,utjDKL�tZ�·&�xZ#¿3M7W8j�y
f<l�PQZ��`�XZ
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Z!\<lbY
º5K�l7YtS�RXI�S�M
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
2000 X 2000 pix det.
1 m diam. scope
System eff. 0.2
Track. rate 120 arcsec/sec
Spectral disp. 7 A/mm
Eff. wavelength 5500 A
Spectral coverage 40 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 16.6667 sec
Tot. integ. per obj 1173.71 sec
Passes per obj 70
Spectral res 0.14 A/pix
Veloc. res. 0.763636 km/sec
FOV 33.3333 X 33.3333 arcmin
Effective survey duration 5 yrs
Total data rate 0.48 Mbit/sec
Spectrum length 285.714 pix
CCD clocked at 120 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
8000 X 8000 pix det.
1 m diam. scope
System eff. 0.2
Track. rate 120 arcsec/sec
Spectral disp. 7 A/mm
Eff. wavelength 5500 A
Spectral coverage 40 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 66.6667 sec
Tot. integ. per obj 18779.4 sec
Passes per obj 281
Spectral res 0.14 A/pix
Veloc. res. 0.763636 km/sec
FOV 133.333 X 133.333 arcmin
Effective survey duration 5 yrs
Total data rate 1.92 Mbit/sec
Spectrum length 285.714 pix
CCD clocked at 120 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
2000 X 2000 pix det.
1 m diam. scope
System eff. 0.2
Track. rate 120 arcsec/sec
Spectral disp. 100 A/mm
Eff. wavelength 5500 A
Spectral coverage 3000 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 16.6667 sec
Tot. integ. per obj 1173.71 sec
Passes per obj 70
Spectral res 2 A/pix
Veloc. res. 10.9091 km/sec
FOV 33.3333 X 33.3333 arcmin
Effective survey duration 5 yrs
Total data rate 0.48 Mbit/sec
Spectrum length 1500 pix
CCD clocked at 120 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
2000 X 2000 pix det.
1.5 m diam. scope
System eff. 0.2
Track. rate 15 arcsec/sec
Spectral disp. 7 A/mm
Eff. wavelength 5500 A
Spectral coverage 40 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 133.333 sec
Tot. integ. per obj 1173.71 sec
Passes per obj 8
Spectral res 0.14 A/pix
Veloc. res. 0.763636 km/sec
FOV 33.3333 X 33.3333 arcmin
Effective survey duration 5 yrs
Total data rate 0.06 Mbit/sec
Spectrum length 285.714 pix
CCD clocked at 15 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
8000 X 8000 pix det.
1.5 m diam. scope
System eff. 0.2
Track. rate 15 arcsec/sec
Spectral disp. 7 A/mm
Eff. wavelength 5500 A
Spectral coverage 40 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 533.333 sec
Tot. integ. per obj 18779.4 sec
Passes per obj 35
Spectral res 0.14 A/pix
Veloc. res. 0.763636 km/sec
FOV 133.333 X 133.333 arcmin
Effective survey duration 5 yrs
Total data rate 0.24 Mbit/sec
Spectrum length 285.714 pix
CCD clocked at 15 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
8000 X 8000 pix det.
1.5 m diam. scope
System eff. 0.2
Track. rate 15 arcsec/sec
Spectral disp. 1000 A/mm
Eff. wavelength 5500 A
Spectral coverage 3000 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 533.333 sec
Tot. integ. per obj 37558.7 sec
Passes per obj 70
Spectral res 20 A/pix
Veloc. res. 109.091 km/sec
FOV 133.333 X 133.333 arcmin
Effective survey duration 5 yrs
Total data rate 0.24 Mbit/sec
Spectrum length 150 pix
CCD clocked at 15 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
2000 X 2000 pix det.
1 m diam. scope
System eff. 0.2
Track. rate 120 arcsec/sec
Spectral disp. 7 A/mm
Eff. wavelength 5500 A
Spectral coverage 40 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 16.6667 sec
Tot. integ. per obj 1173.71 sec
Passes per obj 70
Spectral res 0.14 A/pix
Veloc. res. 0.763636 km/sec
FOV 33.3333 X 33.3333 arcmin
Effective survey duration 5 yrs
Total data rate 0.48 Mbit/sec
Spectrum length 285.714 pix
CCD clocked at 120 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
8000 X 8000 pix det.
1 m diam. scope
System eff. 0.2
Track. rate 120 arcsec/sec
Spectral disp. 7 A/mm
Eff. wavelength 5500 A
Spectral coverage 40 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 66.6667 sec
Tot. integ. per obj 18779.4 sec
Passes per obj 281
Spectral res 0.14 A/pix
Veloc. res. 0.763636 km/sec
FOV 133.333 X 133.333 arcmin
Effective survey duration 5 yrs
Total data rate 1.92 Mbit/sec
Spectrum length 285.714 pix
CCD clocked at 120 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
2000 X 2000 pix det.
1 m diam. scope
System eff. 0.2
Track. rate 120 arcsec/sec
Spectral disp. 100 A/mm
Eff. wavelength 5500 A
Spectral coverage 3000 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 16.6667 sec
Tot. integ. per obj 1173.71 sec
Passes per obj 70
Spectral res 2 A/pix
Veloc. res. 10.9091 km/sec
FOV 33.3333 X 33.3333 arcmin
Effective survey duration 5 yrs
Total data rate 0.48 Mbit/sec
Spectrum length 1500 pix
CCD clocked at 120 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
2000 X 2000 pix det.
1.5 m diam. scope
System eff. 0.2
Track. rate 15 arcsec/sec
Spectral disp. 7 A/mm
Eff. wavelength 5500 A
Spectral coverage 40 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 133.333 sec
Tot. integ. per obj 1173.71 sec
Passes per obj 8
Spectral res 0.14 A/pix
Veloc. res. 0.763636 km/sec
FOV 33.3333 X 33.3333 arcmin
Effective survey duration 5 yrs
Total data rate 0.06 Mbit/sec
Spectrum length 285.714 pix
CCD clocked at 15 pix/sec

� � ����# � ��� § ����� ����#���� ��
 ��# ' ��
 � ' � � "���# %����	����
 ��! � 
����
����#�"���#&����!�%&� ��"�
���� � ��' ������!�� %���!�� � ��#���
 ��� ! "���# 
���� ��#$����!����
� ��' � � ��%���������� � � ��' ��# ��� ��!�
�'

0 5 10 15
0

1

2

3

V

0 5 10 15
0

1

2

3

V

Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
8000 X 8000 pix det.
1.5 m diam. scope
System eff. 0.2
Track. rate 15 arcsec/sec
Spectral disp. 7 A/mm
Eff. wavelength 5500 A
Spectral coverage 40 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 533.333 sec
Tot. integ. per obj 18779.4 sec
Passes per obj 35
Spectral res 0.14 A/pix
Veloc. res. 0.763636 km/sec
FOV 133.333 X 133.333 arcmin
Effective survey duration 5 yrs
Total data rate 0.24 Mbit/sec
Spectrum length 285.714 pix
CCD clocked at 15 pix/sec
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Total SNR SNR w/o RON SNR w/o RON and sky bck

RON = 2
8000 X 8000 pix det.
1.5 m diam. scope
System eff. 0.2
Track. rate 15 arcsec/sec
Spectral disp. 1000 A/mm
Eff. wavelength 5500 A
Spectral coverage 3000 A
Sky bck 21 mag/as**2
Image scale 50 arcsec/mm
1 arcsec pixels
Detector pix size 20 microm
ADU resolution 20 bits
Minimum useful SNR 5

Integ. per pass 533.333 sec
Tot. integ. per obj 37558.7 sec
Passes per obj 70
Spectral res 20 A/pix
Veloc. res. 109.091 km/sec
FOV 133.333 X 133.333 arcmin
Effective survey duration 5 yrs
Total data rate 0.24 Mbit/sec
Spectrum length 150 pix
CCD clocked at 15 pix/sec
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