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v(hkW�[^W� � jsw�]^hkW��O[iwx]��;jqbpmsZ\� �#js[rgihOhkb\ª wx]r[^W$w^w�]rW�`Ow^be[�Z�]6]rjq_6W 
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 � ��M©�,Ze`O� ��Ze[^WC]^hOW��Hb~�~{ dFbp[rg�W�zeW�g�]^bp[��
Zeg�g�W�mqW�[rZ\]^jsbe`�zeW$g9]rbe[$�aZe`O���5be�k`O�OZ\[r{�]r[rZpg9]rjqbp`�zeW$g9]^bp[
bp`�zebpmq�O_*W � � Z\`H���5be�k`O�OZ\[r{ ! �#" �J[^W$wuY5W�g�]^jszeW�mq{p����jq[^]^�HZ\m
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js`6]^hkW([rW�dFW�[^W�`Og�Wcg�be`~�Oop�k[iZ�]^jsbe`/��¦�hkWcw^{J_.�5bem%� �X�~W�`kb\]rW�w?]rhkWc_�Z�]rW�[rjsZem~oe[iZe�~jsW�`a]�v(jq]^h�[rW�w^YHW$g9]>]rb#]^hkWc[rW�dFW�[^W�`Og�W
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js`�v(hOjsgih�wu�OYHW�[rwrg�[rjqYk]87.wx]iZ\`O�Ow,dFbe[�]^hOW�wu{J_6_6W�]^[rjlg�YHZ\[^]�bed/]rhkW#]^W�`Owubp[�� 0 ¤&( :9�jsw,]rhkW �#jq[igihkhkbeª�wx]r[^W$w^w��~&¤jlw
]^hOW.�~W�dFbp[^_�Z\]^jsbe`�oe[iZe�~jsW�`a]cZ�](]rjq_6W 
9�5Z\`O�;� jlw(]rhkW�w^YOZ�]rjsZem/�~W�dFbp[^_�Z\]^jsbe`C]^W�`Hwubp[��;��wcW�3p�HZ�]^jsbe`AT���(w^hkb�vcw��J]rhkW
W 3a�OZ\]^jsbe`�b\d�_6b\]rjqbp`�jq`�jq]rwXv
W$Z\��dFbp[^_ wx]iZ�]rW�w�]rhOZ�]c]rhkW�v,be[r���~bp`kW"�J{�]rhkW.wu]^[rW�wrwuW$w 0 b�zpW�[cwu]^[iZ\js`Ow,� ( � W 3a�OZ\mlw
]^hOW�v,be[r���kbe`kW*�J{�ZeYkYkmsjqW$�¢�5b~�~{�dFbe[ig�W$w��5jq`OW�[^]^jlZ�dFbe[ig�W$w��©Ze`O�¢w^�k[udTZpg�W.]^[iZeg9]rjqbp`Ow�����`�]^hkW6Z\�Ow^W�`Hg�W.bed�]^hkW*�5bJ�k{
dFbe[ig�Wp�k]rhkW.Z\�5b�zeW"W�3a�OZ�]rjqbp`�[^W$�~�Og�W$w�]^b�]^hkW.dFbemsmqb�v(js`ko��~jlw^g�[^W�]^W"W�3p�HZ�]^jsbe`/�H�=<� > A��5?.@BA � � CED4FEG:�9�5v(hkW�[^W.� jlw
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oejszeW�`��J{
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 �~]^hkW �#js[igihkb\ª
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:&X�7&��X�6��`Q]rhkW�g�ZpwuW6bed
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mlZ\_6jq`HZk����]�jlw#]^[iZ\`HwxdFbp[^_6W���]^bQ� :���,����� ]rb�be�~]iZ\js`�]rhkW�g�bp`Owu]^jq]^�~]rjqzpW�_6Z\]^[rj��Qjq` ]^hOW�oemsbe�OZem>g�be�¯bp[r�~js`OZ\]^W�w
dFbemsmsb�v(jq`ko�wu]rZe`O�kZ\[i��]r[rZe`OwudFbe[r_6Z\]^jsbe`CYk[^b~g�W��~�k[rW�w��

¦�hkW#W�mlZewu]^jlg+g�be_6Y5be`kW�`a]rw,b\d�]^hkW"wu]^[iZ\js`�[iZ�]^W�]^W�`Ow^be[�Z\[rW�bp�~]rZejq`kW$���J{�Ze`CZe�O�~j�]rjqzpW"�~W�g�be_6YHbawujq]^jsbe`Cb\d7]rhkW
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jlw(be�~]iZ\js`kW���Zew
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v(hkW�[^W 3 �� � jlw;]^hkW+W�ª¨W�g�]^jszeWXYOmsZpwx]rjsg�wx]r[rZejq`�[iZ�]rWe��¦�hkWXW�ª5W$g9]�b\d/wu]^[iZ\js`�[rZ\]^W+Z\`O�6]rW�_6Y5W�[iZ�]^�O[^WXg�Z\`��5W+_*b~�~W�mqW$���J{
�~W��O`kjs`ko6]^hkW"_�Z\]^W�[rjlZ\m©wx]r[^W�`ko\]rh�jq`C]^W�[^_�w(bedAZ\`�W�ª5W$g9]^jszeW"wu]^[rW�wrw�v(hkjlgih�js`Og�mq�O�kW�w,]^W�_6YHW�[rZ\]^�k[rW"Z\`O��[iZ�]^W+]rW�[r_6w��
`OZe_*W�mq{p�
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js` v(hkjsgih 3!  jsw�]^hkW �Hb�v:wu]^[rW�wrw�Z\].[^W�dFW�[rW�`Og�W�YkmlZewu]^jlg�wx]r[rZejq`@[iZ�]rW 3 �� � � Z\`O�Q]^W�_6YHW�[rZ\]^�k[rW8� �e�A� 6 jlw"]rhkW�opmsZpw^w
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js`��~jlw^g�[^W�]^WcdFbp[^_ jlw
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b\d© "�-�-��4k� �¢�e¦�hkWXbe�Ow^W�[rzeW$���~jqª¨W�[rW�`Og�W(jq`6]rhkWXg�[iZegi��w^Y5W�W��6bp[(«7¬~_�Z�{.�5WX�~�kWc]^b#]^hOWXg�baZ\[iwuW,_6W�w^h��OwuW$�*jq`
]^hOWcYk[rW�w^W�`a]>Z\`OZemq{~w^W�w��e�~jqª5W�[^W�`Og�W$w�jq`6js`a]^W�[^dTZeg�Wcg�bphkW�w^jqzpW�msZ�v Zew��Ow^W��*js`*]^hkWXZe`OZ\ms{~wujlw��\�~j�ª¨W�[rW�`Hg�Wcjs`��~W��O`Ojq`ko#]rhkW
be`HwuW�]�b\d,g�[iZegi��Yk[^bpYOZ\oaZ�]rjqbp`¢Zew�v
W�mqm�Zew+Z�_6bp[^W�[^W��O`kW��Qg�bp`p]iZeg�]9��js`a]^W�[udTZpg�W�_6W�]rhkb~�~bemsbeop{C�HwuW$�¢js`¢]^hOW�Yk[rW�w^W�`a]
Z\`HZ\ms{Jw^jlw�����`6]^hkW(Yk[rW�w^W�`a];Ze`OZ\ms{~wuW$w���]rhkWXg�[rZpgi��jsw;w^Zejs��]^b"�5W�opjq`6W��a]rW�`Ow^jsbe`�Zew>w^bJbe`�Zew�Ze`�jq`a]rW�[^dTZeg�W�W�mqW�_*W�`a]>dTZ\jsmsw��
j¯� Wp�q�a]^hOW��~jlwuYOmsZpg�W�_6W�`p]�¥x�k_6Y�Z�]�Z\msmO]rhkWc]rhk[rW�WXjs`a]^W�oe[iZ�]^jsbe`�Y5bejs`a]rw;[^W$ZegihkW$w�]^hOW�g�[rjq]^jlg�Z\m5�~jlwuYkmlZeg�W�_6W�`a]�¥x�k_6Y7�JjL� We�s�
�  } � � `�]rhkW,g�be`a]^[iZ\[r{e� ���*Ze`O�.tXW�W��kmqW�_6Ze`%� | ² 
 �kW��O`kW
]^hOW�g�[rZpgi�X]rjqY*Y5bpw^j�]rjqbp`.v(hkW�[^W
]^hkW(�~jlw^YkmsZpg�W�_*W�`a]H¥x�k_6Y
jlw � ]^js_*W$w
]^hkW#g�[rj�]rjsg�Z\m¨�~jlwuYkmlZeg�W�_6W�`a]�¥x�k_6Y7�>¦�hkjlw
ZeYkYk[rbpZegih�jlw
mqjs�eW�mq{*]^b*�5WX_6be[rW�wu]rZe�kmqW+Z\msmqb�v(js`ko"]rhkW+�k�kjsms�J���kY
b\d?_6be[rW�W�`kW�[roe{CZ�]�]^hkW�g�[rZpgi�6]^jsY7� �Xb�v
W�zeW�[$�Jg�be`a]r[rZe[^{6]rb�]rhkW"Yk[rW�w^W�`a](_6bJ�kW�m¯�~]^hkW�jq[�Z\YkYk[rbpZpgih�jsoe`kbp[^W$w,g�be`a]rZpg9]
Z�]�js`p]rW�[^dTZeg�We��¦�hkW"g�bp_*YO[^W$w^w^jqzpWXYOZe[u]�b\d/]^hkW�jq[(js`a]^W�[^dTZeg�W+g�behkW$wujszeW�msZ�v¤v(jqmsm7Z\msmqb�v js`a]^W�[^Y5W�`kW�]^[iZ�]rjqbp`CZ�]�js`p]rW�[^dTZeg�We�
Z\hOW�Ze� Zew*v
W�mqm(Zpw.�5W�hkjs`O� ]^hkW�g�[rZpgi��]rjqY7�1¦�hkW�g�be`a]iZeg9]���js`a]^W�[^dTZeg�W�Z\YOYk[^baZegih bedc]^hkW�Yk[rW�w^W�`a]*_*b~�~W�m(W�`~dFbp[rg�W�w
js_*Y5W�`OW�]^[iZ\�Ojqmsj�]x{�g�be`O�~jq]^jsbe`Qwx]r[^jlg9]rmq{�Z\`H��hkW�`Hg�W.jlw��Hbp�k`O��]rb�_6b~�~jqdF{C]rhkW6g�[iZegi��]rjqY wx]r[^W$w^wc�OW�ml�©�#tcW�zeW�[^]^hOW�msW�wrw��
]^hOW�Z\oe[rW�W�_6W�`a],bp�~]rZejq`OW���W�zpW�`�v(j�]rhC]rhkW�g�baZ\[iwuW�_6W�w^h�jlw([rW�Zpwubp`OZ\�kmsWe�

� = � ��NAM�� 	7R$GJR6U�� ��NADTIAD  G � ��DLUHNAM��,&(�� �.U�� S;U5R$D ��G� �TM���G
¦�hkW@Z\�5b�zeW Z\`OZemq{~w^W�w�w^hkb�v ]rhOZ�]�]^hkW Yk[rbeY5bpw^W�� _6b~�~W�m+YO[^W$�~jsg�]rwC]^hOWQYkhOW�`kbp_*W�`OZ1b\d��~{J`OZe_6jsgQg�[iZegi�

Yk[rbeYOZeopZ\]^jsbe`�js`�g�mqbawuW#Z\op[^W�W�_6W�`a]�v(j�]rh�wujs_.�kmlZ�]rjqbp`Ow
]rZe�eW�`�dF[^bp_ msj�]rW�[iZ�]^�O[^Wp�?V�W�]iZ\jsmqW$�CZe`OZ\ms{~wuW$w�Z\[rW+g�Z\[r[^jsW���be�~]
`kW��a]�]^b wx]r�O�~{ ]^hkWCYkhkW�`kbe_6W�`HZ�jq` �k`kjl�~jq[rW�g�]^jsbe`OZem�J+[iZ\YOhkj�]rW��\n>Y5b��J{Qg�be_6Y5bpw^j�]rWe��¦�hOW�Yk[rbe�kmsW�_��~W��O`kjq]^jsbe`£jlw
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��jsoe�O[^W.²J�>&(DLN�D���G�G��TG��£GJN�� � GaR � MkN�I � UHN��$U��  R �AR�GJI§DTN � � G¢MkNAM���	7R�GJRp=

¦�Ze�kmqW��O���-M���G  DTM �TR*S  UHS;G  ��DTGJR ��U  EkM��TDLI�M��$DTU5N§B�D � � �LD ��G  M����  G¢MkNAM���	7R�GJRp=

�-�#���+��	����,�  "���� "���#��	��"� ����	����

 "�-�-� �-M��$G  DLM����
�CGJNAR�D�� 	� �  }e} 2e� 9 � � �  � 2 � � 9 � �>7 � C +
� �LMkR �$D �   UOS;G  ��DLGJR� ¤� 9 |�� � P� 9 �p� ��� !
�  � 9 � � �  � 9 }��� (  } �p� � � ( P�p�e� _���w�.4  2e�e� �#4 ¤� } � _���w

	�N���G  ��M � G   UOS;G  ��DLGJR� 6����  } � | f���Z� H  | 9 } ² � � � _� � ¤� 9 2e�p� � _E  | 9 �p� }����  � 9 � �
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�Ajqop�k[rW 2k�;� � G � M�� � �
�LM���GJI I 	7NAM��£D � S?M�� � DTNAI�GaS;GJNAI�GJN���DTN��$G��  M��+«7¬>MkNAI � U�� S?M  DTR$U5N§B6D�� � �LD ��G  M��
���  G¢IAM���M©=
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�Ajqop�k[rW } �k�/� 	7NAM��£D � �� M ��� S  UHSAM �HM��$DTU5N@DTN���NADTIAD  G � �$DTU5N�M�� � 

G   GJDTN���U  � GaI � U�� S
UHR$D �$G �,  U%
��LG��
IAG � NAD ��DLUHN�� �TG�� ���.MkN�I¤R�S;G � D � GaI D��£SAM � ��E5G��TU � D � 	��  D � � ����=

oejszeW�`�jq`>�Ajsoe�k[rW } �k�,� Yk[rW���`kb\]igihkW����k`Ojs�~js[rW�g9]rjqbp`OZ\m�g�be_6Y5bpw^j�]rW"YkmlZ�]^W"bed?]^b\]iZ\m7v(jl�J]rh |e� �*_6_ Z\`O��hkW�jqopha]X�e�e�
_6_�jlw>g�be`Ow^js�kW�[rW���jq`*]^hOWXZ\`OZemq{~w^jsw���¦�hOW��O�HW�[;�~js[^W$g9]rjqbp`*jlw?]iZ\�eW�`�YHZ\[iZ\msmqW�mJ]^b#]^hOW �����~js[rW�g9]rjqbp`7�?¦�hkWcmsW�`koe]^h�Z\`O�
_�Z��~js_.�k_�bpYHW�`kjq`Oo�bed>]^hOW*YO[^W��¯`kbe]rgih7�¨YOZe[rZemqmsW�mA]rb�]rhkW ���cZ��~jlw��7Ze[^W |e� _*_ Z\`O� } � � _6_��7[rW�w^YHW$g9]^jszeW�mq{p�.¦�hkW
YkmlZ�]rW.jlwXjs_6YOZeg�]�msbpZe�kW���b\ª5��g�W�`a]rW�[Xbp`�]^hOW�dTZeg�W.bpYkYHbawujq]^W�]^b�]rhkW*Yk[^W��¯`Ob\]rgih�dTZpg�We�+¦�hkW.msbpZp�~js`ko�jlwXYk[rb�zJjs�kW����J{
w^YHW$g�jqdF{ajs`ko#Z�g�be`Owu]rZe`a]�zeW�mqb~g�j�]x{#js`.`kW�opZ�]rjqzpW����©�kjq[rW�g�]^jsbe`�b�zpW�[?Z\`.Zpw^w^�k_6W��.Yk[^be¥xW�g�]^jsmqW,�~jsZe_6W�]^W�[��A¦�hkW,Yk[^be¥xW�g�]^jsmqW
�~jlZ\_6W�]rW�["js` Z\msm�]^hkW�Ze`OZ\ms{~wuW$w+jsw#�pW�Y~].g�be`Owu]rZe`p]�Zpw � ��_6_�����`@bp[r�~W�[#]^b�_6jq`Ojq_6js¡�W�`J�k_6W�[rjsg�Z\m�baw^g�jqmsmsZ\]^jsbe`7��Zew
w^hkb�v(`¢be`�]^hkW6[rjqopha]+bed.�Ajqop�k[^W } �O�©j�]#jsw#Zpw^w^�k_6W��¢]^hOZ\]�]rhkW6zeW�msb~g�jq]x{�jq`Og�[^W$Zew^W�wX]^bC]^hkW6_�Z��~js_.�k_�b�zpW�[+Z�]rjq_6W
Y5W�[rjqb~��b\d } � � � R"Ze`O��[^W�_�Z\js`Ow�g�be`Hwx]iZ\`a]�]^hkW�[^W$Z�d�]^W�[cZ�]Xw^YHW$g�jq�OW���z�Z\ms�kW#b\d?8 _���w��

� js`Og�WCZ\msm;_�Z�]rW�[rjsZemsw�Ze`O�@js`p]rW�[^dTZeg�W�Yk[rbeY5W�[^]^jsW�w�Ze[^W�`kbe]�Z�z�Z\jsmsZe�kmsW6dFbe[.bp`kW�YOZe[u]rjsg��kmlZ\[HJ+[iZ\YkhOj�]rW���n;YHb��~{
g�bp_6YHbawujq]^Wp��]rhkW�{ Ze[^W#¥x�O�kjsg�jqbp�Owums{ wuW�mqW$g9]rW�� dF[rbe_ ]xv
b¢w^be�O[rg�W�w��¢n>mlZewu]^jlg�Z\`O�£Ze`kjlwube]^[rbeYkjlg$�Ob�v:YHbe]^W�`p]rjsZem
�kZ\]rZ
dFbe[�]^hOW��k`Ojs�~js[rW�g9]rjqbp`OZ\mAg�bp_*Y5bpw^jq]^W.YOmsZ\]^W6Z\[rW"]rZe�eW�`¢dF[^bp_ 8 W�W���Z\`O� � �k` � � 2 
 �©v(hkjsmqW.]^hkW*js`p]rW�[^dTZeg�W.Yk[rbeY5W�[^]^jsW�w
Z\[rW6]rZe�eW�`QdF[rbe_ � ]rbe�~].W�]*ZemL�� } 2 
 ����].jsw�Zewrwu�O_*W$�Q]^hOZ\].]^hOjsw�g�be_��kjs`OZ�]rjqbp` bed�]^hkW�_6W$gihOZ\`kjlg�Zem;Z\`H�@jq`a]^W�[udTZpg�W
Yk[rbeY5W�[^]^jsW�w,Yk[rb�zJjs�~W$w�Z\`�js�~W$Z\msjq¡�W����k`kjl�~jq[rW�g�]^jsbe`OZem��,Z\[r�Hbp`5��n;YHb��~{6g�bp_*Y5bpw^jq]^W+dFbe[,]^hOW"Yk�k[rYHbawuW+b\d?wx]r�O�~{Jjq`Oo�]rhkW
YkhkW�`kbe_6W�`OZ�b\dc�~{J`OZe_6jsg�g�[rZpgi��Yk[rbeYHZ\opZ\]^jsbe`7��¦�hkW$wuW�z�Ze[^jsbe�Ow�_6Z\]^W�[^jlZ\m>YO[^bpYHW�[u]rjqW$w"�Ow^W�� js`@]^hkW�Z\`OZemq{~w^W�w�Ze[^W
w^�k_6_6Ze[^js¡�W$��js`�¦�Ze�kmsW � �

¦�hkW#]rbeY¢Z\`H�C�5b\]^]^bp_ hOZem�d�b\dA]^hOW.g�bp_*Y5bpw^jq]^W"YkmlZ�]rW�Z\[rW#�kjswrg�[rW�]rjq¡�W���jq`a]rb�����`kb~�~W���3a�OZe�k[rZ\]^jlgX]r[^jlZ\`Ooe�kmlZ\[
W�msW�_6W�`p]iw��/v(hkjqmsW�����`kb~�~W�� 3a�OZe�~[iZ�]rjsg�js`p]rW�[^dTZeg�W�W�mqW�_*W�`a]rw"Z\[rW*W�_.�5W��O�~W��Q�HW�]xv
W�W�`Q]^hkW*]xv,bChHZ\mszeW�w��.��w"wuhkb�v(`
be`�]^hkW�mqW�d�],js`%�Ajsoe�k[rW } �O�ag�[rZpgi�.W��a]rW�`Ow^jsbe`�js`kjq]^jlZ�]^W$w
Z\];]rhkW�YO[^W��¯`kbe]rgih6]rjqY�Z\`O��jlw,Z\msmqb�v,W���]^b�Yk[rbeYOZeopZ�]rWc�kY�]rb�Z
]^be]rZemOv(jl�J]^h�bed | �e�#_6_���¦�hkWXmlZewu] � �#_*_:v(jl�J]^h�b\d¨]^hkW�YkmlZ�]^WXjsw
g�be`Hwujl�~W�[rW���g�be`a]^js`J�kbe�Hw�v(j�]rhkbe�k],Z\`J{�jq`a]^W�[udTZpg�W
W�msW�_6W�`p]iw�� ¦�hkW��O`kjq]^W�W�msW�_6W�`p]*_6W�w^h1w^jq¡�W�jlw*Z�_6jq`kjs_.�O_!Z\[rbe�k`O� ]^hkW�g�[iZegi� YOZ�]rh Z\`H�£oe[iZe�k�OZ\msmq{ js`Og�[rW�ZpwuW$�
]^b�v�Z\[i�kwc]^hkW*]^bpY5���5b\]^]^bp_ Z\`O��[^jsoeha]"wujl�~W*b\d>]rhkW�YOmsZ\]^We��¦�hkW�_6W$wuh �Ow^W��¢hHZew �e| �e� | `ObJ�kW�w�� |e� �p� | ]r[^jlZ\`Ooe�kmlZ\[
W�msW�_6W�`p]iw�Z\`O� | 2 � js`a]^W�[udTZpg�W�W�msW�_6W�`a]rw�� ¦�hkW�Z�zeW�[rZeoeW�w^jq¡�W�b\dX]rhkW 3a�OZe�~[iZ�]rjsgCjs`p]rW�[^dTZeg�W�W�mqW�_6W�`a]rw��
Zemqbp`ko�]rhkW
Z\msmsb�v
W$�Qg�[rZpgi�¢YOZ�]rh7�?jsw.�k� } _*_���¦�hkW�dF�Omqm
YkmsZ\]^W�_6W$wuh@v(jq]^h ]xv,b�¡�bJbe_6W$�QzJjsW�vcw�Ze`O�@be`OW�W�`kmlZ\[roeW$��zJjsW�v Z�]
]^hOW*YO[^W��¯`kbe]rgih�]^jsY Ze[^W6wuhOb�v(`�js` �Ajsoe�k[rW }p} ]rbeopW�]^hOW�[#v(j�]rh�]rhkW*�OzeW�g�be`a]^bp�k[rw��Ow^W���]^b�W�z�Z\ms�OZ\]^W*]^hkW��~{J`OZe_6jsg
YOZ\]^h�jq`O�kW�Y5W�`O�~W�`a]�js`a]^W�oe[iZ\mA«7¬T� � ]iZ\[^]^js`ko�dF[^bp_:]^hkW#`kW$Z\[rW�wu]�g�be`a]^bp�k[,]^b�]^hkW"g�[iZegi�*]rjqY7�Hg�be`a]rbe�k[iw
Ze[^W+`J�k_.�5W�[rW��
w^W�[rjsZemqms{�be�~]xv�Z\[i�kw�Zew(w^hkb�v(`�jq`�]rhkW"�Hbe]u]rbe_ YOmqbe]�bed��Ajsoe�k[rW }e} �

�c`HZ\ms{Jw^W�w.Z\[rW�g�Z\[r[rjqW$��bp�~]�Z�]"�HzeW��~jqª¨W�[rW�`a].js_*YHZeg9]�zpW�msb~g�jq]^jsW�w�AT8��"bed � � } �k� | �O���e��Ze`O� � ��_��\w�Z\`O�
dFbe["�~jqª¨W�[rW�`a]�g�bJW�®�g�jsW�`a]#b\d
dF[^jlg9]rjqbp`QZ\msbe`Oo�]rhkW�g�[iZegi��dTZeg�W��5W�hkjs`O�Q]^hOW*YO[^bpYOZ\oaZ�]^js`ko�]rjqY/�*¦�hkW6g�[iZegi��dTZpg�W�w"Ze[^W
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�Ajqop�k[^W }p} ��&(DTNAD �$G�G��LG��£GJN�� �£GJR � MkNAI � U5N���U��  R ��U  « ¬ � M�� � ���TM��$DTU5N���R$GJI§DTN$� � G�MkNAM�� 	7R$GJRe=

Zewrw^�k_6W��*dF[rjsg�]^jsbe`kmsW�wrw�dFbp[;]rhkWXjs_6YOZeg�]
zeW�mqb~g�j�]rjqW$w>b\d � � } ��Z\`O� | �"_���w���8 hkW�[rW�Zpw��p]^hkW+g�ZpwuW$w�b\d78 ±�e�#_���w,Z\`O�
� ��_���w?Z\[rW
Ze`OZ\ms{J¡�W$�"dFbe[A�5b\]^h�]^hOW
dF[rjlg9]^jsbe`OmqW$w^w?g�ZpwuW�Zew�v,W�msmkZew�v(j�]rh.dF[rjsg�]^jsbe`6g�bJW�®�g�jqW�`p]?b\d¨�k� � �A¦�hkW,Ze`OZ\ms{~wujlw/dFbe[
W�Zpgih�g�ZpwuW�jsw,g�Ze[^[rjsW���bp�~]
�k`a]rjqmsm¨]^hkW#wu]^[rW�wrw��OW�ms�CZewrwub~g�jlZ�]rW���v(jq]^h�]^hkW+Yk[rbeYOZeopZ\]^js`ko.g�[iZegi��]^jsY�js`a]^W�[rZpg9]rw
v(jq]^h�]rhkW
wu]^[rW�wrw
g�be`Og�W�`a]^[iZ�]rjqbp`�¡�bp`kW+Z\]
]rhkW+W�`O�Cb\d7]rhkW+jq`a]^W�[udTZpg�W+mqjs`kWp�A��](hOZpw;�5W�W�`�dFbp�k`O��]^hOZ\]��k�k[^js`ko6wu�Hgih�js`p]rW�[iZeg�]^jsbe`7�
]^hOWcjq`a]rW�[^dTZeg�W�W�mqW�_*W�`a]rw;Z\]�]^hkWX[^jsoeha]�W�`O��Zemsw^b+dTZ\jsmkjs`p]rW�[r_6j�]^]^W�`a]rmq{p�A��]
jsw�js`kW�zajq]rZe�kmsW�]^b�hOZ�zpW(wx]r[^W$w^w�g�be`Og�W�`a]^[iZ�]rjqbp`
`kW$Z\[6]^hOW�W�`O�§bedX]^hOW¢jq`a]rW�[^dTZeg�W�msjq`OWe� � js`Og�W�]^hkjlw�b~g�g��k[rw�Z\]�Z@zeW�[^{ mlZ�]rW¢wx]iZ\oeW�js` ]^hkW¢w^jq_��kmlZ�]^jsbe`/�;]rhkW�]^[r�kW
gihOZe[rZpg9]^W�[^jlwu]^jlg�wcbed;]rhkW6Yk[^bpYOZ\oaZ�]rjq`ko�g�[iZegi��]^jsY@Z\[rW*Ze`OZ\ms{J¡�W���be`kms{��k`a]^jsm?]^hOW*_6bp_*W�`a]+]rhOZ�]�w^�Ogih�W�ª5W$g9]�wu]rZ\[^]rw��
¦AZ\�kmsW � w^�k_6_6Ze[^js¡�W$w,]^hkW.z�Ze[^jsbe�Hw(YHW�[udFbp[^_6W$��Ze`OZ\ms{~wuW$w�jq`Hg�ms�O�~js`ko�js_*YHZeg9]�zeW�msb~g�jq]x{�Z\`H��dF[^jlg9]rjqbp`�g�bJW�®�g�jsW�`a]����
�~jlw^g��Owrwujsbe`�b\d�]^hkW"[rW�w^�kmq]rw�jlw(oejszeW�`Cjs`�]^hkW#dFbpmqmsb�v(jq`Oo*w^W�g�]^jsbe`Ow��
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�Ajqop�k[rW }$| w^hkb�vcw�]rhkW.W�zebpmq�~]rjqbp`�b\d>g�[iZegi�CmqW�`ko\]rh AFmsW�d�]��cZe`O�¢g�[iZegi��wuY5W�W$�BAF[rjsoeha]=�(Zpwcbp�~]rZejq`kW$��dF[^bp_ ]rhkW
Z\`HZ\ms{Jw^W�w�Z\]�z�Z\[rjqbp�Ow�js_6YOZeg�]�zeW�mqb~g�jq]^jsW�w�dFbe[�Z@dF[rjlg9]^jsbe`OmqW$w^w�g�[rZpgi� dF[rbe`a]��-�
[rZpgi� W��a]rW�`Ow^jsbe`§jq`Oj�]rjsZ\]^W�wCZ�] �J| � 2k�
�e�O� | � |�� � | � } 2O� } Z\`H� } �k� | � � w���v(hkW�` Z\`HZ\ms{a¡�W��QZ�]"]^hOW6�OzeW6js_*YHZeg9]�zpW�msb~g�jq]^jsW�w#b\d � � } �k� | �k���e��Z\`O� � ��_���w��
[rW�w^YHW$g9]^jszeW�mq{p�1¦�hkW�g�[iZegi� w^YHW�W�� Z�]�js`kj�]rjsZ\]^jsbe` jsw�² |e| � } � }�| � � 2 } � }e} ²\��Ze`O� |k}�� ��_���w�� ��_6_6W��~jlZ�]rW�ms{ Z�d�]rW�[
W��J]rW�`Ow^jqbp`7�H]^hkW*g�[iZegi��]rjqYQZeg�g�W�msW�[iZ�]rW�wcZe`O�¢Z�]^]rZejq`Ow�Z�wu]^W�Zp�~{�wx]iZ�]rW.wuY5W�W$�©�X¦�hkW�_�Z��~jq_��k_�g�[iZegi��wuY5W�W$�¢Z�]c]rhkW
�OzpW+js_6YOZeg�]czeW�mqb~g�jq]^jsW�w�jlw�be�k]rZ\js`kW$��Zpw }$� �e�k� }$� �e�O� | �e� � �~�e� � �k�~Ze`O��²�2e�p�._���w��
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¦�hkW�Ze�Hb�zpW*[rW�w^�kmq]rw+dFbp[.ZCdF[^jlg9]rjqbp`kmqW$w^w.g�[iZegi��dF[rbe`a].wuhOb�v-]^hHZ�]"]^hOW��~{J`OZ\_6jlg�g�[iZegi��w^YHW�W�� js`Q]rhkW��k`kjl�~jq�
[rW�g9]rjqbp`OZ\m?�H�HW�[�g�be_6Y5bpw^j�]rW6jsw 3a�kjq]^W�hOjqoph7��n>zpW�`QZ\]"]^hkW�msb�v,W�wu] � _���w#js_6YOZeg�]�zeW�mqb~g�jq]x{e�7]^hkW�_�Z��~js_.�k_ g�[iZegi�
w^YHW�W���jlw#²�2a° b\d�]rhkW�w^hkW�Ze[Xv�Z�zeW�w^YHW�W�� A } 2 � 26_���w=�(bed?]^hkW*_�Z�]^W�[^jlZ\m¯�X��wc]rhkW.js_6YOZeg�]�zeW�mqb~g�j�]x{�jq`Hg�[rW�Zew^W�w��k]rhkW
be`HwuW�]�bedAW��J]^W�`Hwujsbe`�Zew�v,W�msm/Zew,]rhkW�wu]^W�Zp�~{�wu]rZ\]^W�g�[iZegi��w^Y5W�W���Zemsw^b�js`Og�[^W$Zew^W�w��?�X`�jq_6YOZpg9]czeW�mqb~g�j�]x{�bed?Ze�Hbp�~] | �
_���w(jlw�dFbp�k`O��]^b��5W"]rhkW�msjq_6jq]X�HW�{ebp`O��v(hkjsgih�]rhkW.�~{J`OZe_*jlg"g�[iZegi�CwuY5W�W$���HW$g�be_6W$w(jq`a]rW�[iwubp`kjsge�;�,]��p��_��\w��~]rhkW
_�Z��~js_.�k_ g�[iZegi�¢w^YHW�W��Qjsw��p� � ��_���w#v(hOjsgih jsw�_*bp[^W*]rhOZ\` �C]^js_6W�w"op[^W$Z�]^W�[+]^hOZe`�]rhkW�wuhOW�Z\["v�Z�zeW6w^YHW�W��@Z\`O�
²��J°b\d
]^hkW�msbe`kopj�]r�O�~js`OZ\m�v�Z�zeW*wuY5W�W$��js` ]^hkW*�O�5W�[��kjq[rW�g�]^jsbe`7�$8 hkW�[rW�Zpw#Z�]#]^hkW � ��_��\w#jq_6YOZpg9]"zeW�mqb~g�jq]x{e�¨]rhkW
g�[iZegi�*wuY5W�W$��[rW�ZegihOW�w>�J²e° ]^hkW�mqbp`koejq]^�O�kjq`OZemHv�Z�zeWcw^Y5W�W���Ze`O��_6be[rW(]rhOZ\` � ]^js_*W$w>]rhkW�w^hkW$Z\[;v�Z�zeWcw^Y5W�W��7�?¦�hJ�Ow��
]^hOW�Y5bpwrwujs�kjsmqjq]x{�b\d�jq`a]^W�[rw^be`Ojsg�g�[iZegi�*Yk[^bpYOZ\oaZ�]rjqbp`�jq`C�k`kjl�~jq[rW�g�]^jsbe`OZemO�H�HW�[�g�be_6Y5bpw^j�]rW�w
jsw,W�wu]rZe�kmsjsw^hkW����HW�{ebe`H��Z\`
js_*YHZeg9]*zeW�mqb~g�jq]x{ b\d | �¢_��\w"dFbp[*Zpw^w^�k_6W�� wu]^W�W�m,jq_6YOZpg9]^bp[�� � ��_6_ js` �~jlZ\_6W�]^W�[$��¦�hkW�g�[iZegi�@wuY5W�W$�@]^W�`O�kw.]^b
[rW�Zegih6]rhkW+mqbp`koejq]^�O�kjq`OZem¨v,Z�zpWXwuY5W�W$�©�~Zew;]^hkW+js_*YHZeg9]�zeW�mqb~g�j�]x{p�pbp[
js_6YOZ\[^]^W$��W�`kW�[^op{e�ajq`Hg�[rW�Zew^W�w��?¦�hkW+wu]^[rW�wrw>v�Z�zeW
YkhkW�`kbe_6W�`OZ*jq`*�H�kW�`Og�jq`Oo6]^hkW"js`kjq]^jlZ�]^jsbe`�Ze`O�C�k{a`HZ\_6jsg#YO[^bpYOZ\oaZ�]^jsbe`�b\d�g�[iZegi�6]^jsY�jsw(�kjswrg��Owrw^W��C�HW�mqb�v"�
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¦�hkW+Yk[rW���`kb\]igih6]^jsYCmsbpZp�~jq`OoO�abe`Ow^W�],b\d�g�[rZpgi��W��a]rW�`Ow^jsbe`�]rjq_6W#Z\`O��be�Ow^W�[rzeW$�6z�Ze[^jlZ�]rjqbp`�js`Cg�[iZegi�6w^YHW�W���Ze[^W
wu]^�O�~jsW���js`�]^W�[r_�w(b\d?wx]r[^W$w^w�v�Z�zeW+Yk[rbeYOZeopZ\]^jsbe`7�?ycY5be`�js_*YHZeg9]$�Og�bp_6Yk[^W$w^w^jszeW#Zew�v,W�msm7Zewcw^hkW�Ze[(wx]r[^W$w^w�v�Z�zeW$w,Ze[^W
oeW�`kW�[iZ�]rW�� js`@]^hkWCmqb�v,W�[�hHZ\mqd�bed�]^hkW�YOmsZ\]^We�¢¦�hOW�v,Z�zpW�w+]r[rZ�zpW�m>js` ]^hOW � �����~js[^W$g9]rjqbp`@]^b�v�Z\[i�kw+]^hkWCYk[rW���`kb\]igih
]^jsY7��¦�hkW�w^hOZ\Y5W�b\d�]^hOW6]xv
b¢wu]^[rW�wrw#v,Z�zpW�w"Ze[^W�w^jq_6jsmsZe["]^b�]rhkW�Yk[rW�wrg�[rjq�5W��Q�5be�k`O�OZ\[r{�zeW�mqb~g�j�]x{p�/j¯� Wp�q��]^hkWCwx]r[^W$w^w
_�Z\op`kj�]r�O�~W+jq`Hg�[rW�Zew^W�w;mqjs`kW$Z\[rmq{�dF[^bp_ ¡�W�[^b"]rb*Z._�Z��~jq_��k_ js`�]^hOW�� �����~js[^W$g9]rjqbp`7�A¦�hOW+w^YHW�W���b\d7]rhkW+wu]^[rW�wrw>v�Z�zeW
`kbp[^_�Z\m?]rb�]^hkW6�H�HW�[��~js[^W$g9]rjqbp`7�/j¯� Wp�q��jq` ]rhkW �����~js[^W$g9]rjqbp`7�/jlw | 2p�e�C_���w���¦�hkjlw"jsw.Z\YkYk[rb��~jq_�Z\]^W�ms{�be`OW�]rhkjs[r�@bed
]^hOW�wu]^[rW�wrw*v,Z�zpW�wuY5W�W$�£js`£]rhkW��O�HW�[��~jq[rW�g�]^jsbe`7�£��w6Z¢[rW�w^�km�]$��]^hOW�g�be_6Yk[rW�wrwujszeWCwx]r[^W$w^w�v,Z�zpW�jlw�bedc]^hOW�w^hOZeYHW
b\d+Z\` W��~YOZ\`H�~jq`OoQg�{Jmsjq`H�~W�[$�;js`Owu]^W�Zp�£bedX�HW�jq`Oo@w^YkhkW�[^jlg�Zem,Zpw*j�]�jlw.]rhkW�g�ZpwuWCjq` hkbe_6bpoeW�`OW�be�Hw�_�Z�]rW�[rjsZemsw�� ¦�hkW
msbe`kopj�]r�O�~js`OZ\m;wu]^[rW�wrw#v�Z�zeW*jq`@]rhkW6�O�5W�[.�~js[rW�g9]rjqbp` g�Z\[r[rjqW$w#v(j�]rh jq]�Z�g�bp_6Yk[^W$w^w^jszeW*]^[iZ\`Ow^zeW�[rw^W6wx]r[^W$w^w"Ze`O�@wuhkW$Z\[
wu]^[rW�wrw�oeW�`OW�[iZ�]^W$���~�OW#]^b�_�Z�]rW�[rjsZem��?bejlw^w^be` � w
W�ª¨W�g9]XZe`O��Z\`kjlw^b\]^[rbeYJ{p�a[rW�w^Y5W�g9]rjqzpW�ms{e��¦�hkW#]xv,b�wx]r[^W$w^w^W�w��~wuY5W�g�jsZemqms{
]^hOWXwuhOW�Z\[
wx]r[^W$w^w��pZeYkYHW$Z\[�]rb�hOZ�zpWcZ#v,Z�zpW�dFbe[r_-]^[iZ�zeW�mqjs`ko�Z\]�]^hkW+wuY5W�W$�6b\d©mqbp`koejq]^�H�~jq`HZ\mkv�Z�zeWcw^YHW�W��6js`6]^hkWX�O�5W�[
�~js[^W$g9]rjqbp`7�ctcW�zeW�[^]^hOW�msW�wrw��kjq]+w^hkbp�kms��`Ob\]X�5W�g�be`~dF�Ow^W���v(jq]^h¢]^hkW.w^hkW$Z\[Xv�Z�zeWp�kv(hkjlgih�]^[iZ�zeW�msw(Z\]+Z6_.�Hgih�wu_�ZemqmsW�[
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w^YHW�W���b\d } 2 � �._��\w��
¦�hkW¢g�be_6Yk[rW�wrwujszeW�wx]r[^W$w^w6v�Z�zeWC[^W$ZegihkW$w.]rhkW�Yk[rW���`kb\]igih£]rjqY Z�] |p� � w^W�ge� ¦�hkW�W�`a]^js[^W�Yk[rW���`kbe]rgih1]^jsY jlw

msbpZe�kW��Cjq`¢g�be_6Yk[rW�wrwujsbe`�Z�](]^hOjsw(js`Owu]rZe`p]$�;f�bp[^W�b�zeW�[$�p]^hkW"]rjqY�jlwcZ\mlw^b*msbpZp�~W��Cjs`�w^hkW$Z\[$�~jL� We�s�O_6b~�~W"�u�9�H�~�kW#]^b6]rhkW
Z\`Ojsw^b\]r[^bpYa{*b\d/]^hkW+_�Z�]^W�[^jlZ\m¯��¦�hkW#g�be_6Yk[rW�wrw^jqzpWXwx]r[^W$w^w
Yk�kmlw^W�[rW�ZpgihkW�w>]^hkW+]^[iZeg�]^jsbe`�dF[rW�W+msW�d�]�dTZeg�W�Z�] | � � wuW$g\���,]
]^hOjsw;jq`Owu]rZe`a]��p]^hkW�[^W�mqW$Zew^W(v,Z�zpW�Zpw�v,W�msmHZew
Z#]^W�`Ow^jqmsW(]^[iZ\`HwuzpW�[iwuW�v�Z�zeW(Z\[rW(oeW�`kW�[iZ�]rW��©�?¦�hkWc[rW�msW�ZpwuW(v�Z�zeW��k`kmsbpZp�kw
]^hOW"_6Z\]^W�[^jlZ\m¨v(hkjsmqW"YO[^bpYOZ\oaZ�]^js`ko�jq`�]^hOW � �����kjq[rW�g�]^jsbe`7����]([rW�ZegihOW�w
]^hkW"YO[^W��¯`kbe]rgih�]^jsY�Z\]X�e� � wuW$g#Z\`O��msbpZe�Ow
jq]
dF�k[^]^hkW�[cjs`�w^hkW$Z\[X�~�OW#]^b6]^hOW"Yk[^W$wuW�`Og�W"bed�]rhkW#]^[iZeg�]^jsbe`�dF[rW�W"Yk[rW���`kb\]igih�w^�k[^dTZeg�W�w��>¦�hkW#]^W�`OwujsmsW"]^[iZ\`Ow^zeW�[rw^W#wx]r[^W$w^w
[rW�ZegihOW�w(]rhkW*Yk[^W��¯`Ob\]rgih¢]^jsYQZ�]#Z\YkYO[^b��~js_6Z\]^W�mq{ � � � wuW$g.Z\`H�¢wx]iZ\[^]rw�mqbaZe�~js`ko�]^hkW*Yk[rW���`kb\]igih�]^jsY�js`¢]^W�`Ow^jqbp`7�¨jL� We�s�
_6b~�~W"�9�5�
[iZegi��W��J]rW�`Ow^jqbp`��kW�Y5W�`O�kwcbe`�]^hkW"hOjswu]^bp[^{�bed�]rhkW"W�`kW�[^op{�wu]^be[rW���Z�]�]rhkW"Yk[rW���`kb\]igih�]rjqY7�
�,](]^hkW"msb�v
W$wx]
js_*YHZeg9]�zeW�msb~g�jq]x{�bed � _��\w���]^hkW�W�`kW�[^op{¢jq_6YOZe[u]rW�� ]rb�]^jsY£jsw�`kb\]�w^�~®�g�jsW�`a].�O`p]rjqm;]^hkW�]^W�`HwujsmqW�]^[iZ\`Ow^zeW�[rw^W�v�Z�zeW
[rW�ZegihOW�w,]^hOW"]^jsY¢Z\`O��wu]rZe[u]iw(msbpZe�kjq`ko6jq]Xjs`�_*b~�~W.�9���cb�v,W�zpW�[$�kZ�](]rhkW�hkjsoehkW$wx]�jq_6YOZpg9]czeW�mqb~g�j�]rjqW$w(b\d � �6_��\w��~]rhkW
w^hkW�Ze[�W�`kW�[^op{.js_*YHZ\[^]^W���]rb"]^hkWXYk[^W��¯`Ob\]rgih�]^jsY��J{.]rhkW(YOZpw^wrZ\opW,bed¨]^hkWc[rW�msW�ZpwuW�v�Z�zeW�jlw>wu�k®�g�jqW�`a]>]^b"js`kjq]^jlZ�]^W�g�[iZegi�
W��J]rW�`Ow^jqbp`7��¦�hkW�g�[iZegi��W��J]^W�`H�kwcZ�]c� } � | � � wuW$g�js`�Yk[rW��~bp_*js`OZe`p]rmq{�_*b~�~W#�^�9�OZew(w^hkb�v(`�msZ\]^W�[$�
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¦�hkW�]xv,b w^W�]iw�bedXdF[iZ\_6W�w*js`1�Ajsoe�k[rW } � wuhkb�v g�[rZpgi� ]^jsY§wu]rZ\]^W�YOZ\[iZ\_6W�]^W�[iw.dFbe[6jq_6YOZpg9]�zeW�mqb~g�j�]x{ bed }$�
_���wcZ\](]^hkW.be`Ow^W�]cbed?g�[rZpgi��W��J]^W�`Ow^jqbp`�Ze`O��Z�](]rhkW"jq`Hwx]iZ\`a]Xb\d?_�Z��~js_.�k_ g�[iZegi��w^YHW�W��©�#/,msZpgi��Z\[r[^b�vcw�w^hkb�vP]rhkW
Y5bpw^j�]rjqbp`�b\d�g�[rZpgi��]rjqY7�>¦�hOWX_�Z��~js_.�k_ g�[rZpgi��w^YHW�W���js`�]rhkjlw
g�Zew^WXjlw } � | �#_��\w��Jv(hkjlgih�jlw
�p�a° b\d©]rhkW+w^hkW$Z\[;v�Z�zeW
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W�msW�_6W�`p]iw�Z\msbe`ko.]^hkW#g�[iZegi�*YOZ�]rh�dFbp[,js_6YOZeg�],zpW�msb~g�jq]^jsW�w
b\d }�� Z\`H���e�._���w��a[rW�w^Y5W�g9]rjqzpW�ms{e�?¦�hkW+jq`a]^W�[udTZpg�W�W�msW�_6W�`a]
`J�k_.�5W�[$�;ZehkW�Zp�£b\dX]^hkW�g�[iZegi� ]rjqY7�
jsw6Zemsw^b�mlZ\�5W�msW��1jq` ]^hkW �Ajsoe�k[rW�w��£�,] }$� _��\w�js_6YOZeg�]�zeW�msb~g�jq]x{e�?]rhkW�g�[iZegi�
W��J]rW�`O�kw#�O`O�~W�[#Yk[rW��kbe_6jq`HZ\`a]^ms{�_6bJ�kW*�^�XmsbpZp�~jq`OoO�.¦�hkW�]rZe`koeW�`a]^jlZ\mA]^[iZeg�]^jsbe`��O`kmqbaZe�kw#w^bJbe`QZ\d�]^W�[�]rhkW6be`Ow^W�]"bed
W��J]rW�`Ow^jqbp`7��¦�hkW�`kbp[^_�Zem�]^[iZeg�]^jsbe` [rW�_�Z\js`Ow"Yk[rW��kbe_6jq`HZ\`a].�~�k[rjq`Oo�]^hkWCwu�k�k��w^be`kjlg�g�[iZegi�QYk[rbeYOZeopZ�]rjqbp`7�%�HZ\jsmq�O[^W
]rZe�eW$wcYkmlZeg�W�Yk[rW��~bp_*js`OZe`p]rmq{��k`O�kW�[X_6b~�~W��9� �Xb�v
W�zeW�[$�OZ\]+�e��_��\wcjs_6YOZeg�]�zeW�mqb~g�j�]x{p�Ov(hkjlgih¢msW�Ze�Ow(]^bCjq`a]rW�[iwubp`kjsg
g�[iZegi�QYk[rbeYOZeopZ�]rjqbp`7�©]rhkW�`kbp[^_�Zem�]^[iZeg�]^jsbe`£Z�].]^hkW�js`a]^W�[udTZpg�W�jlw�_6bpwu].bed,]rhkW�]rjq_6W��5W�msb�v | �¢f���Zk��w^W�W%��jsoe�O[^W
} ²1ATmqW�d�]=���³¦�hOW¢jq`a]rW�[^dTZeg�W�jlw�msbpZp�~W�� Yk[rW��kbe_6jq`HZ\`a]^ms{ js`PwuhOW�Z\[��O`p]rjqmsmcdTZejqms�k[rWe� �Ajsoe�k[rW } ²1AT[^jsoeha]=��� 8 jq]^h§]rhkW
js`Og�[rW�ZpwuW>js`�js_6YOZeg�]�zeW�mqb~g�j�]x{p��js`a]^W�[iw^be`kjlg>g�[iZegi��Yk[rbeYOZeopZ�]rjqbp`+]rZ\�pW�w/YkmsZpg�W>�O`O�~W�[A_6be[rW;Z\`H�"_6be[rW>_6bJ�kW>�u�7msbpZp�~js`koO�
¦�hkjlw6jsw*dF�O[u]rhkW�[�w^W�W�`1js`1�Ajsoe�k[rW } �QdFbe[*]^hOW�g�Zew^W�b\d � ��_��\w�js_6YOZeg�]�zeW�msb~g�jq]x{e�§¦�hkjlw�g�be`k�O[^_�w�]^hHZ�]�_6bJ�kW��
msbpZe�kjq`ko+Yk[rW��~bp_6jq`OZ\]^W$w��~�O[^js`ko"wu�O�~��w^be`Ojsg
g�[iZegi�#Yk[rbeYOZeopZ�]rjqbp`7��v(hkjsmqW�js`p]rW�[iwubp`kjlg
g�[rZpgi�+YO[^bpYOZ\oaZ�]^jsbe`"jlw�Zewrw^bJg�jsZ\]^W$�
v(jq]^h _*b~�~W6�^��msbpZp�~jq`OoO����`Og�[^W$Zew^W�js`Q]^hkW6js_*YHZ\[^]^W��QW�`OW�[roe{�js`Og�[rW�ZpwuW$wX_6b~�~W6�u��mqbaZe�~js`ko�Z�]#]^hkW�g�[rZpgi�C]rjqY Ze`O�©�
g�bp`Ow^W 3a�kW�`a]rmq{p�~jq`Og�[^W$Zew^W�js`�g�[iZegi��w^YHW�W��©�
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�Ajqop�k[rW } �O�,�  M ��� ��DFS �TU5MkI�DLN
� �£U7IAG�M��TU5N
� � � G �� M ��� S  UOS?M��5M���DLUHN¤SAM�� � ��U  � � G � MkR$G U�� ��� �14kR
D��£SAM � ��E5G��TU � D � 	O=

� = � = � �.U5N���M � � 
;G � DTNAI � � G �� M ��� ��DFS
�

�XwcYk[^W�zJjqbp�Owums{�_6W�`p]rjqbp`kW��7�OZ\`OZemq{~w^W�w�Yk[rW��kjsg�]XZ�g�be`a]iZeg9]c¡�be`kW"�5W�hOjq`O��js`a]^W�[rw^be`kjlg�Zemqms{�Yk[rbeYHZ\opZ\]^js`ko6g�[iZegi�
]^jsYOw�� �Ajqop�k[rW�w } 2 Z\`O� | ��w^hkb�v g�be`a]^bp�k[rw�b\d�W�ª¨W�g9]rjqzpW�wu]^[rW�wrw*Z\`O�£]^hkW�g�[iZegi� dF[rbe`a].dFbp[*]^hkW�g�ZpwuW$w.bed }$� _���w
Z\`H� � �6_���w(js_6YOZeg�]XzeW�mqb~g�jq]^jsW�wc�Hbe]^h�Z�]c]rhkW�bp`OwuW�]cb\d�g�[iZegi��W��J]^W�`Hwujsbe`�Z\`H��Z�](]^hOW�jq`Hwx]iZ\`a]cb\d�_�Z��~js_.�k_ g�[iZegi�
w^YHW�W��©� 8 hkW�`�]^hkW#js_*YHZeg9](zpW�msbJg�j�]x{�jlw }$� _���w��J]^hkW"g�[rZpgi��wuhkb�vcw,bpYHW�`kjq`Oo6Ze`O��YO[^bpYOZ\oaZ�]^W$w
Z\]cwu�k�k��w^be`kjlg+wuY5W�W$�©�
¦�hkW�g�[rZpgi��dF[^bp`p]�[rW�_�Zejq`Ow+bpYHW�`Q]rhk[rbe�kophkbe�~]#]rhkW�W�zpW�`a]��~�kW6]rb¢Z�]rW�`Ow^jsmqW�`kbp[^_�Zem?]^[iZeg9]rjqbp`Ow���/,{ g�be`a]r[rZpwx]$�/Z�]
� ��_���w��7g�be_6Yk[rW�wrw^jqzpW.`kbp[^_�Z\m�]^[iZeg�]^jsbe`Ow+Z\[rW*be�Ow^W�[rzeW$���HW�hkjq`H��]rhkW*jq`a]^W�[rw^be`Ojsg�Z\msmq{�Yk[rbeYOZeopZ\]^js`ko�g�[iZegi��]rjqY@Z\`O�
ZCv
W�mqm?�~W�zpW�msbeY5W��Qg�be`a]iZeg9]+¡�bp`kWe�©w^W�WD�Ajsoe�k[rW | �k�"�,]+]^hkjlw+jq_6YOZpg9]#zeW�mqb~g�jq]x{e�5]rhkW�W�`a]^js[^W6g�[iZegi�CdF[^bp`a]�[rW�_�Z\js`Ow�jq`
g�bp`a]rZeg�](�HW�hkjq`H��]rhkW�g�[iZegi�6]rjqY/�HZew,jqd?]^hkW"YkmlZ�]rW#v
bp�kms�C�5W"jq`a]rZpg9]$�

� = � = " � � G � �6U�� �  D � �$DTU5N UHN DLN���G  R�U5NAD � �� M ��� S  UHSAM��5M��$DTU5N
�

�cmsmH]^hkW+Z\�5b�zeWXZe`OZ\ms{~wuW$w�v
W�[^W�g�Z\[r[rjqW$��bp�~]
v(jq]^h�¡�W�[rb"dF[rjsg�]^jsbe`�g�bJW�®�g�jsW�`a]
Zemqbp`ko"]^hOW�g�[iZegi�.dF[^bp`a]�� �k�k[^]^hOW�[
Z\`HZ\ms{Jw^W�w;v
W�[^W�g�Z\[r[rjqW$�6be�~],�a{6js`Og�[rW�Zpwujs`ko#]rhkWXdF[rjlg9]^jsbe`Cg�bJW�®�g�jsW�`a]
]^b��O� � �A¦�hOW�g�[iZegi�6w^YHW�W���hkjlwu]^be[r{�dFbe[
]^hkWX]xv
b
z�Z\ms�kW�wcb\d?dF[^jlg9]rjqbp`¢g�bJW�®�g�jqW�`p]iwcZ\[rW�w^hkb�v(`�jq`>�Ajsoe�k[rW |~} �
¦�hkW�[rjsoeha]chOZ\`H��w^jl�~W"�Oop�k[^W�w^hkb�vcw,]rhkW.¡�babp_6W���zJjqW�v
Z�]c_�Z\�Jjs_.�O_g�[iZegi��w^Y5W�W��7� �kbp[�]^hkW�g�Zew^W+bed?�p�*_��\w(js_*YHZeg9]czpW�msb~g�jq]x{e�kZ\`�js`Og�[rW�ZpwuW+js`CdF[rjlg9]^jsbe`�g�baW�®�g�jsW�`a](dF[^bp_
¡�W�[^b�]^b��k� � [rW��k�Og�W$wX]rhkW6_�Z��~jq_��k_ g�[iZegi��w^YHW�W��¢dF[^bp_ �e� � ��_���w�]rb��p� } ��_��\w��7ZC[rW��~�Og�]^jsbe`Qb\d � °��.� _6bp[^W
[rW�_�Z\[r��Z\�kmsW�W�ª5W$g9]X�~�OW#]^b6]^hOW"jq`Og�[^W$Zew^W�js`�dF[^jlg9]rjqbp`�g�bJW�®�g�jsW�`a]cjlw�be�Ow^W�[rzeW$���5W�hkjs`O��]^hOW�g�[iZegi�6]^jsY7�

�Ajqop�k[rW�w |p| Z\`O� | � g�be_6YOZe[^W�]rhkW¢_�Zegih v�Z�zeW�be[rjsW�`a]rZ\]^jsbe`1]^[iZ\jsmqjs`ko@]^hOW�g�[iZegi� ]^jsYPZ�]�]rhkW¢js`Owx]iZ\`a]�bed
_�Z��~js_.�k_ g�[iZegi�+wuY5W�W$�©�?�(W�_�Z\[r��Z\�kms{e�$]rhkW;js`Og�[rW�ZpwuW;jq`"dF[rjlg9]^jsbe`�g�bJW�®�g�jsW�`a]?wu_6W�Ze[rw7]^hkW
_�Zegih�v�Z�zeW>�~jlwrg�be`a]rjq`J�kjq]x{
w^b(]^hOZ\]7]^hOW
g�bp_6Yk[^W$w^w^jszeW�wx]r[^W$w^w/jsw�wuYO[^W$Ze�+b�zeW�[/Z(mlZ\[roeW�[7g�[rZpgi�cdF[rbe`a]�Ze[^W$Zk�7¦�hkW,wu_6W�Ze[^js`ko(W�ª5W$g9]�jlw/Zemsw^bcZewrw^bJg�jsZ\]^W$�
v(jq]^h�]rhkW.js`Og�[rW�ZpwuW.jq`¢g�be_6Yk[rW�wrwujszeW�wu]^[rW�wrwXZe`O��Z\`¢js`Og�[^W$Zew^W"jq`�]rhkW.js`Og�mqjs`OZ�]rjqbp`¢b\d?]rhkW._�Zegih�msjs`kWe�¨v(jq]^h¢[rW�w^YHW$g9]
]^b�Z6zpW�[^]^jlg�Zem©mqjs`kWe�H�J{CZ\�5be�k] � �~W�op[^W�W�w��>¦�hkjswcW�ª¨W�g9]�jsw�]rhkW�Yk[rjs_6Ze[^{�[^W$Zew^be`CdFbe[cZe�O�~j�]rjqbp`OZ\m/W�`kW�[^op{��~jlw^w^jqYHZ�]^jsbe`
[rW�w^�km�]rjq`Oo*js`a]^b�Z6[rW��~�Og�]^jsbe`�jq`�g�[rZpgi��wuY5W�W$�©�

� = � =��Q XM�� � DTNAI�GaS;GJNAI�GJN��6DTN��$G��  M���«7¬?E7Re="D��£SAM � ��E5G��TU � D � 	 �
¦�hkW�YOZ�]rh�jq`H�~W�Y5W�`O�kW�`a],js`a]^W�oe[iZ\m©«7¬Hhkjswu]^bp[^{6g�Zemsg��kmlZ�]^W$�6dFbe[
z�Z\[rjqbp�Ow;g�be`a]^bp�k[rw��\dFbp[
g�Zew^Wcb\d/Ze`6]^hkW�jq_6YOZpg9]
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�Ajqop�k[^W |p| ���-M ��� B.MpEHG���U  �  D � ��DLUHN��TGJR$R �� M ��� �  UHN���M�� ��� �14OR�D � SAM � �*EHG��TU � D � 	O=
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�Ajsoe�k[rW | �O�?� M ��� B.MeE5G���U  �� M ��� �  UHN���B�D � � �  D � ��DLUHN � U7G � � DLGaN�� � = � M�� ��� �14OR*D�� S?M � �*EHG��LU � D�� 	H=



Time (µs)
J’

(J
/m

2 )

20 25 30 35 40 45 50

0

1000

2000

3000

4000

5000

6000

7000

Contour 1
Contour 2
Contour 3
Contour 4
Contour 6

��jsoe�O[^W |�� �,«©¬?EkM ���AG¢M���I�D � G  GaN�� � UHN��$U��  R �¯U  D � SAM � �*EHG��TU � D � 	1U�� � � �14kRp=

zeW�mqb~g�j�]x{�bed � �6_���w�jlwXw^hkb�v(`Cjs` �Ajqop�k[^W |\� �>��]cjlw�dFbp�k`O��]^hHZ�]"« ¬ jlw(YOZ\]^h�jq`H�~W�Y5W�`O�kW�`a]Xbe`Omq{�dFbe[Xg�be`a]^bp�k[rw�g�mqbawuW
]^b�]^hOW+g�[rZpgi�.]rjqY7�,« ¬ z�Z\ms�kW+Z\],g�be`a]^bp�k[rw � Z\`O� � �9AF[rW�dFW�[;]rb$�Ajsoe�k[rW }p} �>Ze[^Wc]^hkW#w^Ze_6WXv(jq]^hkjs`��kW�w^jq[rW��6]rbemsW�[iZ\`Og�We�
�cb�v,W�zpW�[$�¨]^hkW�z�Zemq�OW*bed�« ¬ jq`Og�[^W$Zew^W�w+v(jq]^h �~jlwx]iZ\`Og�W6dF[^bp_ ]^hOW�g�[iZegi��]^jsY7�?Zew"w^W�W�`QdFbp[�g�bp`p]rbe�k[iw � ]^b � ��¦�hkjlw
b~g�g��k[rw>�HW$g�Z\�HwuW(]rhkWXg�be`a]^bp�k[rw>�HW�oejs`6]^b.g�Z\Y~]r�k[^W(W�ª5W$g9]iw>dF[rbe_�v,Z�zpW(jq`a]^W�[rZpg9]rjqbp`Ow�v(jq]^h�v�Z�zeW�w?W�_6_6Ze`OZ�]rjq`Oo"dF[^bp_
]^hOW��Hbp�k`O�kZe[^jsW�w�����].g�Ze`Q�5W�js`~dFW�[r[rW���]^hOZ\]�« ¬ g�Ze`@w^W�[rzeW6Zew.Z�gihHZ\[iZeg9]rW�[rjq¡�jq`OoCYOZe[rZe_6W�]^W�[rw�dFbp[��~{J`OZ\_6jlg�g�[iZegi�
Yk[rbeYOZeopZ\]^jsbe`.jqd7g�bp_*YO�~]^W$��g�msbpw^W�]^b#]^hOWXg�[iZegi�"]rjqY6�HW�ml�©�,« ¬ dFbe[;g�be`a]^bp�k[iw � Z\`O� � wuhkb�v1]^hHZ�]>jq]
wx]iZ\[^]rw�js`Og�[^W$Zew^jq`ko
dF[rbe_ | ²J� � � w^W�ge�;¦�hkW�Z�zpW�[iZ\oeW+z�Z\ms�kW#dFbe[�]rhkW"]xv,b�g�be`a]rbe�k[iw�Z�](]^hOW�be`Ow^W�](bed?g�[rZpgi��W��J]^W�`Ow^jqbp`7�OZ�]X� } � | � � wuW$g\�kjlw
}$|p� � �~��_ % �©v(hOjsgih g�be_6YOZe[^W$wcv,W�msm/]rb�]rhkW J �  �bed
�e�p� �J��_ % Z\`H� J ���  Xbed.2e�p� �~��_ % �"�(d�]rW�["g�[iZegi��W��J]rW�`Ow^jqbp`7�
« ¬ js`Og�[^W$Zew^W�w(w^mqb�v(ms{�Ze`O��Z�]^]rZejq`Ow(]^hkW�z�Zemq�OW�b\d }�� �e� �~��_ % Z\] � �O� � � w^W�ge��¦�hOjswX[^W�Yk[^W$wuW�`a]rwcZe`�jq`Og�[^W$Zew^W"b\d }$| °
v(jq]^h [rW�w^Y5W�g9]�]^bQ]^hkW�z�Z\ms�kWCZ\]*bp`Ow^W�]���cb�v,W�zpW�[$�/dF[rbe_ � �k� � � w^W�g�bp`Jv,Ze[r�kw��,« ¬ wu]rZe[u]iw�js`Og�[rW�Zpwujs`ko�Z\]6Z�_.�Ogih
hkjsoehkW�[#[rZ\]^We�*¦�hkjlw#jq`Og�[^W$Zew^W*g�Z\`Q�HW�Z\]u]^[rjs�k�~]^W$�¢]rb�]rhkW�js`p]rW�[iZeg�]^jsbe`�bed;]rhkW�g�[iZegi��]^jsY wx]r[^W$w^wX�OW�ml� v(j�]rhQ[rW�msW�ZpwuW
v�Z�zeW6wx]r[^W$w^w+�OW�ms�Ow�����w"_6W�`a]^jsbe`OW�� W�Ze[^msjqW�[��¨]rhkW�js`a]^W�[iw^be`kjlg6g�[iZegi�¢w^YHW�W��QdFbe[ � �C_��\w"jq_6YOZpg9]�zpW�msbJg�j�]x{�jsw"g�mqbawuW
W�`Obe�koph�]^bC]^hkW*msbe`kopj�]r�O�~js`OZ\mAv,Z�zpW.w^YHW�W��©�"¦�hkjlw+W�zeW�`a]^�OZemqms{CmsW�Zp�kw�]^bCjq`a]^W�[rZpg9]rjqbp`¢b\d�]rhkW*g�[rZpgi��]rjqY@wu]^[rW�wrw(�OW�ms�
v(jq]^h�[rW�msW�ZpwuW+wx]r[^W$w^w
v�Z�zeW�w>be[rjqopjq`OZ\]^js`ko.Z\]
]rhkW��5be�O`O�kZ\[rjsW�w��A��`Cb\]rhkW�[,v
bp[r�Ow��p]^hkW+[rW�msW�Zew^Wcv�Z�zeWXwu]^[rW�wrw;�OW�ml��wu]rZe[u]
�~W�mqjszeW�[^js`ko�W�`kW�[roe{�]rb�]rhkW�g�[iZegi��]^jsY7�*¦�hkjsw+jlw+[^W��OW�g�]^W���jq`Q]^hOW*js`Og�[^W$Zew^W.js`�]rhkW6z�Zemq�OW�bedc« ¬ ��n>zeW�`QZ\]�]rhkW6msZpwx]
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