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Û1¼"��¾õÛ1ÝáÖlÔ½ÔW¿mÓHå&¿4» �Û1Îf¿4ÎÄÔW¿mÓDî2¿UÙLÿ 3 �Û1»½Ô½Ðá¿4Î2Îf¿mÓ ¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹F¹�¹F¹ L � �

�f¹ON�¹ L ÙTÕ�¾4Ýá¿Fî�¼
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¾mÖl¼f¾Wäf¿9¹�¹F¹F¹�¹F¹�¹F¹�¹U¹F¹�¹F¹�¹F¹�¹F¹U¹�¹F¹�¹F¹F¹�¹F¹ L�P N
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ØÈ»[Û1å2å�Û1ÎÄÔW¿
ÓWÖl¼fÓBÝaÛ�ØÈÖl» B¿�î2¿=¾õÛ1ÝáÖlÔ½ÔW¿mÓ@ØÈ»WÖlÐáî2¿mÓ�¿4ÔBâ±ÝaÛl¾mím¿mÓ�Ó½ÐÒÔ½¼fím¿mÓoÛ1¼2ÔWÖl¼2»�Öl¼Gl�å2»WÖ �$Ð @ÐÒÔWí
î2¿×Ýá¿4¼2»WÓ;]õÖlÎf¿mÓ
å&ÖlÝaÛ1ÐÒ»W¿mÓõ¹Êìé¿4¼2»WÓ�¾4ÝaÛ1»½ÔWímÓoÛ1å2å�Û1»W¿4ÎnÔW¿mÓ�¾mÖlÎÄÔ½»[ÛlÓ½ÔW¿4ÎnÔ�ÛõÑ®¿m¾×ÝaÛ�ÔW¿4ÐÒÎÄÔW¿��2Ýá¿4¼2ÔWím¿=î2¿mÓoÖn¾míõÛ1ÎfÓ@ÔW¿4»½»W¿mÓWÔ½»W¿mÓo¿4Ô@»WÖl¼2â®¿\[
Öl»[Û1Î2â®ím¿Uî�¼=ÓWÖlÝ��Û1»½Ô½Ðá¿4Îc¹

É"Öl¼2»½Ô[Û1ÎnÔõË2å-Öl¼2»ÜÝaÛ &é¿4»½»W¿±Ë�ÝcQ ¿ ��ÐáÓ½ÔW¿4Îf¾m¿Pî2¿D¾m¿mÓ �fâ±¼2»W¿mÓÜâ±ÝaÛl¾4ÐaÛ1ÐÒ»W¿mÓL¿4Ô�ÝcQ Ðáî2ím¿��n¼f¿ÏÝá¿4¼2»WÓÜå2»WÖlå2»½Ðáí4ÔWímÓÜå-Öl¼2Ñ±Û1Ðá¿4ÎÄÔ
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@å&Ö±Ó½ÐÒÔ½ÐáÖlÎBî�ÐWV&í\[
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¾4Õ$¾4Ýá¿mÓÚÓ[Û1ÐáÓWÖlÎ2Î2Ðá¿4»WÓÚÛl¾4Ô½¼f¿4ÝáÓõË±ÖlÎ@å2»WímÓ[¿4ÎÄÔW¿Hî�ÐWVpí4»W¿4ÎÄÔWÓ Bím¾õÛ1Î2ÐáÓ B¿mÓÊî2¿�Ø Öl» �Û1Ô½ÐáÖlÎ�Öl» �2ÐÒÔ[Û1¼"�Bî2¿L¾m¿mÓRî2í4å�<lÔWÓõ¹
ÿÏÎ=å2»Wím¾4ÐáÓW¿>Û1¼fÓWÓ½Ð Ë\¿4Î=ÐÒÎfÓ½ÐáÓWÔ[Û1ÎÄÔPÓ½¼2»wÝá¿4¼2»WÓÏâ±»[Û1Îfî2¿mÓwÐÒÎf¾m¿4»½Ô½ÐÒÔ½¼fî2¿mÓ Ë\Ýá¿mÓD¿mÓ½Ô½Ð �Û1Ô½ÐáÖlÎfÓPÛl¾4Ô½¼f¿4ÝÒÝá¿mÓPî2¿mÓwÔW¿ @åfÓ
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ODP 659

           PLEISTOCENE

Périodicité dominante: 

               ~100 ka
Périodicité dominante: 

               ~ 41 ka

PLIOCENE  SUPERIEUR

0 0.5 1 1.5 2 2.5 3
5.5

5

4.5

4

3.5

3

2.5

3.5

Temps (Ma)

~100 ka

~41 ka
~23 ka

~19 ka

0

0.05

0.1

0.15

0.2

0.25

10 20 30 40 50 60 70 80 90

A
m

pl
itu

de

fréquence (arcsec/an)

ODP 659 (0−500 ka)

~ 41 ka

~ 100 ka
~ 23 ka ~ 19 ka

0

0.02

0.04

0.06

0.08

0.1

0.12

10 20 30 40 50 60 70 80 90

A
m

pl
itu

de

fréquence (arcsec/an)

ODP 659 (0.8−3 Ma)

.0/A1*3 4I6�43�G9 ��JL>QE��C@ FTST>QE ��E?JMS�B;E?JZS ��@ NLOLE R;O�F�@2STE��^��������� FQO�>¢D2EGF�R�E�>7J�@2E�>wF
	�[��;
�<� �p@2EGR�E ��<ZJ�J ��� � ����������� ���
E�SU<ZJ�<CD2YLFTE F��;EGHIST>Q<CDAE R�E D V�EmJ�>wEY�Z@2FTST>QE���EmJZS�FQOL>�� � �������G< E�S��L[�� � 	=
�<¡\�](a�eyx7n-a�^_]be�acnX`Tx7o �mx7` �GdGeci(`Tr7e�ec]k| ~ rIlChQ�%oXxa�eyxwlm|�n-acn�rIl¨h?d*��oXiknX|�acrs`  Tlm] �¨r��s]TluquxQeyt�d?i ~ xwe5o�] ~ xw|�|cx �7]=h�� dml?]�^7xwecnXxw¥mn�o�n�aci��IoXx7`TnXxwn�ec]phGrIq(n�lmik] ~ xwe0o�� rI¥?o�nAtsd?n�aci�¦('=�G4 �����vxwlm|y§�Udml?] ~ ibecnXr�hGn�`Tn-aci�h?r7q(nXlmx7lsac] ~ ecrs` �m]¨h?]U4���� �����¢x7l?|T68�5]ka�ac]+a�eyxwlm|�n-acn�rIl�]T|�a(¥?nX]kl�^�n�|�n�¥mo�]%|�dGe�o�]T|va�eyxwlm| % rwecq(iT]T|(hG] �mr7d?ecn�]keeyx ~ nXh?]k|0]��M]T`kacd?iT]T| |�dGe0o�]T| ~ ikecn�r�h?]T| �69 ����� �Ixp]ka ��6 � 9�� �%x�6m\�]�% x7n�¥mo�]�l?rIqv¥Gec]�hG] ~ r7nXlsac| |�dGe0o�� nXlsac]kec^7x7o�o�] �69 � ��� �Ixp`TrIlmh?d?n�a?��d?l| ~ ]k`ka�ec]ph?]�a�e# T| % x7n�¥mo�]=eciT|�rIo�dGacnXr7lL6

@�� A @ L $D- 2)A��&�! ) +:�!1OLJ/��/B "
@  >2R/��A1% - * � *&@D - ! @B/:* $ / $ �! - 1% �  ) / ) '�1% >2%@ ".-  ) 2%@ ".-[$�) '! ).-  -�<6w � / ) ' �!È � /XE
@���/�LC2%@ $ ' " 1% T &'f@B/ � /�@D " �Z2%@ ".- � / $ �%@D U1 " � ¥�� � -(" ! ! �&�! �@B/	2%� @,-  ) *, U1% U*Y/�@D+:'('! - 1% �'0/ $ @�@D �'(��� - LQ+�1 @ � @  U1./ ).-
@�� A @ L $D- 2)A��&�! ) +:�!1 <

?U" �0/ ) '3@��� ).-  &L �%@D J1 " � @ $ +F* � )  -(" 2 @ � $  " �65 � ��< �����§È � / 7  &'	@B/62R/��(' $  $�)��T@ � $  " �! Q1 ""� @ @&$D- '!+F* � )  95 �
 <�!"����< ��� � / 7 E�@D -($ !�) /�@ ! @B/:* $ / $ �! [2%� @,-  ) '! [1% - * � *&@D - � @ !�" @ $  &� - '(��� - � +:�('! &LQ ) 'f1%+:L $�)
@,- 2R/��e@B/�2 @ � $ +�1% Z2%� $�)#�
* $ 2R/�@D 	1% >@���+"�%@ $ B "%$ ' @ 5  < !.< � / � LQ+ 	 � �� � E ��$�%�$�� �A" 1%1 $ LJ/ ) 	������� E ��$�%�$�7�< � �� ).-  &L �%@D 	1% -  ) �! !�$D- '(�! &LQ ) ' -
$D- +:'!+:2 $ B "  - 2%� @,-  ) '! ) ' "%)  I'(�0/ ).-($ ' $ + ) E /�2%2? &@ @  Q*,+:LCL "%)
@ LQ ) ' z �0/ ).-($ ' $ + ) 1 " � @ @&$D- '!+F* � )  � + �  ) 5 ) +:' @z � � 2R/��e@B/ -("%$ '! 7 B "%$ LJ/��/B "  [@��� �PX' $�) *&' $ + ) 1% ^@B/U2%� @ 1%+:L $�) / ) *, _1% ^@���+"�%@ $ B "%$ ' @�< u  &'('! ^'(�0/ ).-($ ' $ + )  - ' -($ ' "
@  
1./ ).- @�� $�) '! &� � /�@�@D V5  < ����� � / 7 E4*,+:�(�! - 24+ ) 1./ ) '�/ " 1 @ � " '>1 " ) " /�'! &� ) / $ �! < u +:LCLQ I@�� $ @�@ ".- '(�! �@B/ # !�" �! ��< �gÈ E
@B/ #.) 1 " ) " /�'! &� ) / $ �! > - 'LJ/��/B "
@ 2R/�� "%)  -!"%$ '! _1% _* � *&@D - ! @B/:* $ / $ �! -&� $�) '! &� ! @B/:* $ / $ �! - 1% ! �0/ ) 1% U/�LC2%@ $ ' " 1% �E
1%+:L $�)
@  �2R/�� "%)  �2 @ � $ +�1 $ * $ ' @ 2%�!+�*/A. >1% �  � ' � � / ).-  &'Z*,+:LC2?+ -/@  U ) 2%�! &L $ �&�! T/�2%2%�!+,P $ LJ/�' $ + ) 1% A@D+ ) !�"  -
2 @ � $ +�1% - 1 ��/:*,* " L " @B/�' $ + ) ! @B/:* $ / $ �! K5 �($  À / 7[-("%$ �F$  - 1% T2)AR/ -  - �0/�2 $ 1% - 1% �1 @ ! @B/:* $ /�' $ + ).- 5 � �  À / 7�<
?  -
-($ !�) / " P -  ,*,+ ) 1./ $ �! - � /�� $ / ) '3/ " P92 @ � $ +F1 $ * $ ' @,- 1% I@���+"�%@ $ B "%$ ' @  &'T1% I@B/K2%� @ *, -!-($ + ) *&@ $ LJ/�' $ B "  =5 �K½�È  &' ��$À / 7^-  -(" � $ LC24+ -  ) '�/ "V-($ !�) /�@N1%+:L $�) / ) '�5  < !.<�, / ��- 	�� ���� E ��$)!"��� r L��%� $  	 � ���� E ��$�$�½ E ��$�$�È�7�<

=H½



��� �7�!	��+*7 ����.��K5&	��- ~�� �������[ ��65�����%&*6 8��%&�9�:�1	+5
B�C��KC�� ��\7Z MPO#T[U1S!TKU�� M�VPJ0Q���O��KM LN] � U6L I�VPJ0]6MPJ$LNMPORQ�S T[I��lZ \	��
�\@QKO�6O�� G�IKU

� �� ).-  &L �%@D 31% -  ) �! !�$D- '(�! &LQ ) ' -_$D- +:'!+:2 $ B "  -  ) � ¥�� � /:*,* " L " @ @,-�-(" �]@D u @&) + { +�� B "  	*,+ ),# �(LQ B "  U1% �
2 "%$D- @B/ � +:�(LJ/�' $ + ) 1% >@B/�*Y/�@D+:'('! w_) '0/��!*&' $ B "  K5 �!È�� � / 7�� @�� � @ $ ! +F* � )  �E.@�� @ � +:@ " ' $ + ) 1% - *Y/�@D+:'('! -�! @B/:* $ / $ �! -
 - ' � +:�('! &LQ ) 'Q*,+ ) '(� ¾ @ @  ;2R/���@D � +:� s / !  ;+:� � $ '0/�@ < � / � /�� $ / � $ @ $ ' @ ! @B/:* $ / $ �! ;1 " � � @ � � @ @&$D- '!+�* � )  -  &L��%@D �E� )
2R/��(' $ * " @ $  &�YE � +:�('! &LQ ) '^*,+ ) *, ) '(� @  >1./ ).- @B/ �R/ ) 1% _1% _@���+"�%@ $ B "%$ ' @ 5 � /:*/A.+ - 	 � ���� E ½  � ��7�< u  &@B/ $ @�@ ".- '(�! A2%�!+"�R/ �
�%@D &LQ ) '>@B/Q'(��� - ! �0/ ) 1% -  ).-($ � $ @ $ ' @ 1% - ! @B/:* $  &� - / " P9*/AR/ ) !  &LQ ) ' - 1 ��+"�%@ $ B "%$ ' @�� '(�0/ �  &� - @D - � /�� $ /�' $ + ).- 1% 
@�� $�).- +:@B/�' $ + ) 1./ ).- @D - AR/ " '! - @B/�' $ ' " 1% - E�@D+:� - B "  [*, - ! @B/:* $  &� -e)  ^�! ,*,+ "#� �! ) ' B " � "%)  ^2R/��(' $  A1% -#{ + )  - 24+:@B/ $ �! -
5  &' � + " @D+:� - B "  >@D " �_'0/ $ @�@D T�! - '! � / $ �%@D 7�<z + " '! � + $D- EF+ " '(�! U@D ) " /�'! &� ) / $ �! �E%*, &�('0/ $�).-P@ 2 $D- +F1% - LQ+ ) '(�! ) ' "%)  � +:�('! �*,+ ) *, ) '(�0/�' $ + ) 1./ ).- @D - AR/ " '! -
2 @ � $ +�1% - 1% J@��� �PX*, ) '(� $ * $ ' @ 5 � �  �  &' � + "2=  �  � � / ).- 7 EN ) 2R/��(' $ * " @ $  &�C1 " �0/ ) 'I@D �9$ +�* � )  -(" 2 @ � $  " �;5 �½  �§½�� � / 7 5  < !.< � /:*/A.+ - 	 � ���� E ��$�$)!�7 E L��&LQ -($ @B/V'0/ $ @�@D J1% - *Y/�@D+:'('! - L $D-  -  ) v  " E � *, &'('! @ 2?+OB "  �ES - '
� @ 1 "%$ '! <

a�b6c)deb6f�d g d������$gEb �jdEb7dec^h b���Np*�c^iHk� �~c?�������jo�p��Np��w��Rh
?�" �0/ ) '	@D - ��$�) ! '	1% &� )%$ �&�! - / )%)
@  - E?@D - * � *&@ $ * $ ' @,- +"� -  &� �N@  - 1./ ).-T"%) ) +:L��%�! $ LC24+:�('0/ ) '�1% C1%+ )%)
@  -

!N@ +:@D+ !�$ B "  - 1 "�� � @ � u @&) + { +�� B "  C+ ) ' @ ' @8@ ! /�@D &LQ ) '3/�'('(� $ � "
@  - / " P=2 @ � $ +F1% - 1% �=$ @B/ ) À + �F$ '!*4A < ) "  &@CB "  -
 �P% &LC2%@D - �! &2%� @,-  ) '0/�' $
� - 2? "#�  ) '��&'(�! ['(�!+ "#�N@,- 24+ " �e@D � @,- + { +�� B "  	5 ,  &� �4 &�('YE ��$�$�½�� � @ -  ) E ��$�%���� � @ -  )  &'x  ) 'YE ��$�$�$�7  &'Z@D � /�@ @ + { +�� B "  Q5��]/ ) !  &' x +:L $�)6{ E ��$�$�$�7�< z + " '! � + $D- E�*, - * � *&@ $ * $ ' @,-Z)  - + ) 'Z2R/��]�! &@ $C@  - �T"%)
-!$ !�) /�@ ! @B/:* $ / $ �! _ &' )  _*,+ ) *, &� )  ) '^1%+ ) *A2R/ -e) +:'(�! @ ' " 1% <"!�)  @ ' " 1% [2%@ ".- 1 @ '0/ $ @�@ @  �1% [@B/T* � *&@D+ - '(�0/�' $ ! �0/�2)A $  
1./ ).- @D -A-/@ 1 $ LQ ) ' -�) + ) LJ/�� $�).- 2?+ " �(�0/��&'(�! T'(�!+ "#�N@  31./ ).- @D >@ $ � �! 	1% � */A �Z/�� { /:*/A. &�J5 ��$�$�È�7�<

?  - 1 @ '! &�(L $�) /�' $ + ).-C$�) 1 $ �! ,*&'! - 1% - 2 @ � $ +�1 $ * $ ' @,- ! @B/:* $ / $ �! - + ) 'I2 " �&'(�! 6 �  ,*&' "
@  - 1 " �0/ ) 'I@D - ! @B/:* $ / �
' $ + ).- 1 " �  &�(LQ+ � u /�� �4+ )%$
� �&�! 5 � ½^=  �§È��  � / 7 ! � � *, � @���+"� -  &� � /�' $ + ) 1% - */AR/ ) !  &LQ ) ' -  ".- '0/�' $ B "  - 1 "
)%$ �  Y/ " LJ/�� $�) 1./ ).- 1% -I-/@ 1 $ LQ ) ' - @B/:* ".- '(�! - + " @B/ !�"%) / $ �! - /�2%2? &@ @,-$# * � *&@D+:':A��&LQ -&% 5 � + $ ��@D 6*/AR/�2 $ '(�! ½�7�<u  - � " *&' " /�' $ + ).- /�2%2R/��0/ $D-!-  ) 'T1%+:L $�)
@  - 2R/���@D �* � *&@D 3LJ/ v  " �U1% �@��� �P%*, ) '(� $ * $ ' @ 5 � =  � � � � / ).- 7  &'U*,+:L �
2%@ @ ' @  - 2R/��[1% - *,+ ) '(� $ � " ' $ + ).- L $�)  " �! - / -!- +�* $C@  -'� @��� �P%*, ) '(� $ * $ ' @ 5 � �  �  � � / ).- 7  &'Z@���+"�%@ $ B "%$ ' @ 5 ,  ,* À  &@ E
��$�%����$w @ !  ,+J &' � $ @ À $�).- + ) E ��$�%�%�7�< z + " '! � + $D- E � / - � " � � 	�� �� � 5 ��$�$�%�7A-!" ! ! �&�! �B "  	@D �* � *&@D �1% �  � � � � / ).-
2?+ " �(�0/ $ '(�&'(�! J1%+:L $�) / ) ' < r @] - ' $ LC24+:�('0/ ) 'C1% ) +:'! &��B "  K*, -�-/@ 1 $ LQ ) ' -I-  &L �%@D ) ' $�) 1 $ B "  &�I1% - 2 @ � $ +F1% -
1% K'(�0/ ).-�! �! -!-!$ + ) �0/�2 $ 1% `5 � + ) '! 6�0/�2 $ 1% ;1% - *Y/�@D+:'('! -�$�).- '0/ �%@D -�7  &'I1% K� @ ! �! -!-($ + ) @D ) '! ;1 " )%$ �  Y/ " LJ/�� $�) E
-!$ L $ @B/ $ �! -�� @B/	1 $D-!-�� L @ '(� $  �1% - * � *&@D - 1 " ) " /�'! &� ) / $ �! <�	E@ / ) LQ+ $�).- E#@���/ � -  ) *, U1% U*,+ ) '(�0/ $�) '! - '(��� - 2%� @ * $D-  -
-!" ��@B/61./�'0/�' $ + ) 1% I*, ->-/@ 1 $ LQ ) ' -$)�$�) 1 $ B "  8B " � $ @ � / " 'U2%�! ) 1X�! Q/ �  ,*I2%� @ *Y/ " ' $ + ) @B/K2%� @,-  ) *, I &'>@B/ � /�@D " �
1% - 2 @ � $ +�1% - / - '(�!+ ) +:L $ B "  -Y< r @ ) � � /;2R/ - 1% Q*,+ ) '(�0/ $�) '! -I-($ L $ @B/ $ �! - 1 $D- 24+ )%$ �%@D - 24+ " �3@D - ! @B/:* $ /�' $ + ).- 1% 
@�� � �!1%+ �F$ * $  ) 5 ��=�=  � / 7  &'[1 " 	E@ +:2%�!+:' @ �!+ { +�� B "  Q5 � !��  �!½  � � / 7�< ?  � / ) 'Z@D ULJ/ ) B "  >1% �1%+ )%)
@  -[-(" �
@B/O� @ 24+ ).-  C1% - ! @B/:* $ /�' $ + ).- 1 " � � @ � u @&) + { +�� B "  ;/ " � +:� s / !  Q+:� � $ '0/�@ ES@D -3-($ L " @B/�' $ + ).-  &'	@D - LQ+�1 @ @ $D- /�' $ + ).-
*&@ $ LJ/�' $ B "  -T- + ) '	1% �  )#".- 1% - + " ' $ @ - ':A @ +:� $ B "  ->$ LC24+:�('0/ ) ' - 1./ ).- @B/6*,+:LC2%� @ A. ).-($ + ) 1% - L @ *Y/ )%$D- LQ - 1% 
� @ 2?+ ).-  �*&@ $ LJ/�' $ B "  -(" �_*, - @ */A. &@�@D - 1% 	'! &LC2 - 5  < !.< u �!+��[@D � 	 � ���� E ��$�$�È�7�<�*) 2R/��(' $ * " @ $  &�YE8@B/C� @ 2?+ ).-  31 "
-���- '��&LQ C*&@ $ LJ/�' $ B "  K/ " � +:� s / !  Q+:� � $ '0/�@^/�2%2R/��0/ $ '	'(��� -3-  ).-($ �%@D � @B/;1 $D- 2?+ -($ ' $ + ) *,+ ) ' $�)  ) '0/�@D �E -(" �('!+ " '3 )
2%� @,-  ) *, 	1 � "%)=-(" 2? &�!*,+ ) ' $�)  ) 'I5  < !.< � A.+:�(' 	 ������ E ��$�$�� � u �!+��[@D � 	 � ���� E ��$�$�½�7�<
a�b6c)deb�� dEp$o,+ gep$o � � h c � h k�h i �g� c)dEp0k�h iHk�h �`d geb7o.-@p�Rd�� ���

� " '(�! e@���/ � -  ) *, f1% f1%+ )%)
@  - !N@ +:@D+ !�$ B "  - E "%)  $�) *, &�(' $ ' " 1% fLJ/ v  " �! -(" �M@B/ � /�� $ / � $ @ $ ' @.! @B/:* $ / $ �! � @�� @ */A. &@�@D 
1% - '! &LC2 - !N@ +:@D+ !�$ B "  - 2%�!+ ��$  ) 'C1% Q@B/ ) /�' " �! QL��&LQ 61 " � +:� s / !  J+:� � $ '0/�@ <�? ��/�2%��� - @D - '0/ �%@D Y/ " P ��< � E ��< � E
��< % E#@D - 2%� $�) * $ 2R/�@D - � � @ B "  ) *, - 1 " � +:� s / !  _+:� � $ '0/�@424 "#�  ) ' - � @ *&� $ �! _*,+:LCLQ U1% - *,+:L�� $�) / $D- + ).- @ $�)
@ / $ �! - 1% -
/ \�� xQa�a�ecnX¥?d?acn�rIl h?] ~ ikecn�r�hG]T|¨hG]��¨n�oXx7l!�Irw^�n-ac` � ]T|�a�|�rId?^_]Tlsa�h?i�hGdmn-ac]�hG]%oXx `Tr10 lm`knAhG]Tlm`k]%]Tlsa�ec]%o�]T|ueyx ~m~ rwe�ac|�h?]T| ~ ikecn�r�h?]k|F���<mS�@A<CD2EGF(tsdmn;x ~m~ xweyx7n�|�|�]Tlsa�hmxwlm|�oXx�|�a�eyxwacn��7eyx ~ �mn�]�]ba=`T]To�o�]T|gh?]T| ~ ikecn�r�h?]T|phG]	�¨n�oXx7l!�Irw^�n-ac` �Lz�]ka=l?rIl�h�� dml?]vh?xwayxwacn�r7l h?n-ec]T`bac]I6\�x ~ eciT|�]Tlm`k]5%2eci�tsdm]kl�ac]�h?]�� a�ecrId?|���h?x7l?|�oXx�hGi ~ rI|�n-acn�rIl�zC]ka�hM� ibecrI|�n�rIl¨ec]klCh¨`T]k|�q(iba#�mr�h?]k|0]Tlm`Trwec] ~ ]Td+jCx7¥?oX]k|T6

=HÈ



���������
	������������������������! ���"#�
	$��%&�&	'��(��
��%&���%)���+*,	-���.���/0��-%)�1	��� ��2�,3�1�4%&65
����%,*7 8��%&�9�:�1	+5

� � @ B "  ) *, - � + ) 1./�LQ ) '0/�@D -$!�� ® #��  &'Z1% [@B/ � � @ B "  ) *, �1% [2%� @ *, -!-($ + ) � « 5c" � ´�µ�¶ � / " 2%�! &L $  &�^+:�!1X�! 7 B "%$ + ) '2 " */AR/ ) !  &� -($ !�)%$	# *Y/�' $ �  &LQ ) '>1./ ).- @D T2R/ -!-4@�<
� / � � @ B "  ) *, =1% O2%� @ *, -0-($ + ) 1 @ 2? ) 1 1% =@B/ � /�@D " �K1% V@���+"�%@ $ B "%$ ' @ EZ &'K1% V@B/ *,+ ).- '0/ ) '! a1% O2%� @ *, -!-!$ + )� 1%+ ) '3@D - � /�� $ /�' $ + ).- 1 @ 24 ) 1% ) 'YE 1 ��/�2%��� - 5 ��<�½��g7  &'K5 ��<�½)!�7 E 1% - */AR/ ) !  &LQ ) ' - *,+ ) v " !�"
@,- 1% C@��� &@�@ $ 2%' $ * $ ' @

1 �F) /�L $ B "  �E81% �@B/Q1 $D- '0/ ) *, z  &�(�! � �M"%)  V5 � '(�0/ �  &� - @D -  �  &' - 1% �1 $D-!-($ 2R/�' $ + ) 1 "  �/ " P9 �  &' - 1% �LJ/�� @  - 7  &'
1% I@B/;1 " � @  Q1 " v + " � < � ) 2? " '	*,+ ).-($ 1 @ �! &� B "  �@B/ � /�@D " �TLQ+ �  )%)  J1% I@��� &@�@ $ 2%' $ * $ ' @ 1 ��) /�L $ B "  I'! &�(�! - '(�! �
@�� @ */A. &@�@D T1% - '! &LC2 - !N@ +:@D+ !�$ B "  - 2? " ' �&'(�! �1%+ )%)
@  >2R/�� - /�*,+ ) '(� $ � " ' $ + ) A � 1X�!+ - '0/�' $ B "  �E�2%�!+:2?+:�(' $ + )%)  &@�@D 3/ "
*Y/��(� @ 1% T@B/ ��$ '! -!-  	/ ) !�" @B/ $ �! 31% >�!+:'0/�' $ + ) 5 � + $ �_*/AR/�2 $ '(�! ½�7�< � �� ).-  &L��%@D 31% -  �  &' - 1 $D-!-!$ 2R/�' $
� - / �  ,*&'0/ ) '�@B/
�!+:'0/�' $ + ) '! &�(�! - '(�! � @D+ ) ! '! &�(LQ 65  �  &' - 1% TLJ/�� @  - E � � $ *&' $ + )V) + � / "#� LJ/ ) '! Y/ "87 2? " ' �&'(�! 	LQ+�1 @ @ $D-/@ LJ/ $D- @D -
2R/��0/�L �&'(�! - 1% >1 $D-!-($ 2R/�' $ + )V- + ) 'Z'(��� - 2? " *,+ ) '(�0/ $�) ' - 1./ ).- @D U2R/ -!-/@ 5  < !.<�	 @ �!+ ) 1% � " � ! �  &' � / - À /��YE ��$�$)! �u +:�(�! $ /a &' � / - À /��YE ½  � È�7�< z + " '! � + $D- E\@B/g1 $ L $�)#" ' $ + ) 2%�!+ ! �! -!-($ �  ;1% 6@B/ ��$ '! -!-  ;/ ) !�" @B/ $ �! O1% 6�!+:'0/�' $ + )  &'
@���/ " ! LQ ) '0/�' $ + ) 1% �@B/	1 $D- '0/ ) *, z  &�(�! � �M"%)  	/ " *,+ " � - 1 " '! &LC2 - *,+ ) 1 "%$D-  ) '[*,+ ) v + $�) '! &LQ ) ' � @B/	1 $ L $�)#" ' $ + )
1% T@B/I*,+ ).- '0/ ) '! �1% T2%� @ *, -!-($ + )S<

� / # !�" �! ��< �>=�$ @�@ ".- '(�! "%)  � - ' $ LJ/�' $ + ) 24+ -0-($ �%@D A1% �@B/ � /�� $ /�' $ + ) 1% - 2 @ � $ +�1% - / - '(�!+ ) +:L $ B "  - �R/ -/@  "%)  @ � +:@ " ' $ + ) -($ LC2%@ $	#*@  Q1 " -���- '��&LQ z  &�(�! � �M"%)  J &'	*, &�('0/ $�)  - +"� -  &� � /�' $ + ).-�!N@ +:@D+ !�$ B "  - 1% I@B/;1 " � @  Q1 " v + " �
5 �  &� !  &� 	 � ���� E ��$�%�$�7�< �  - � � @ B "  ) *, -�� + ) 1./�LQ ) '0/�@D -6- + ) ' -!" 2%24+ -/@  - *,+ ).- '0/ ) '! - E�! ) 1./ ) 'K*, &'('! # !�" �! 
2 " �! &LQ ) ' $�) 1 $ *Y/�' $ �  < � ) ) +:'! &�0/ B "  ;@D - � � @ B "  ) *, - 1% O@��� �P%*, ) '(� $ * $ ' @ E $�) 1 @ 24 ) 1./ ) '! - 1% V@B/ �F$ '! -0-  O1% 

.0/A1*3�4I6�4��G9 ��FTS�@���<?S�@2KMJ
R�EGF�H �L<CJF�CE ��E?JZS�FuR�EGF �;P�>w@2K�R�EGF¨R�E�
�@ D2<CJ �CK ��@2STH � FQOL>�D V�P?H	�LEGD D2E�R�EGFuSTE ����F[�CP�KZD2K:�C@ N�O�E?F
��KLR�@ � P�R�E��gEG>!�CE�> ��� � ����� �"�������Q[�\L]T|5%Aeci�tsdm]Tl?`T]T|&%2rIlmhmx7q(]kl�ayxwo�]T|ph?d "��G|�a# Tq(]g|�rIoXxwn�ec]����	���
��|�r7l�a�|�d ~m~ r7|�iT]T|=`Tr7lm|�ayxwl�ac]k|T6\�]T| ~ ikecn�r�h?]k|ph?]vo�� rI¥?o�nAtsd?n�aci(]baph?]�oAx ~ eciT`k]T|�|�n�rIl¢`koXn�quxQacnAtsd?]�h?n�q(n�l�dm]Tlsa�xQ^I]T`vo�� x7d �Iq(]Tlsayxwacn�r7l¢h?x7lm|�oX] ~ x7|�|�i�h?]voXx�^Gn-ac]T|�|�]�h?]
~ eciT`T]T|�|�n�r7l h?d?]vxwd�eyx ~m~ ecrs`��?]Tq(]Tlsa�h?]goAx�\Ld?lm]I6Z\�� �mn�|�acrIn-ec]	 L]ke�ec]&9�\Ld?lm]g]ka�o�]T|�r7¥m|�]kec^7xwacn�r7lm|\�7iTrIo�r��7nXt�d?]T|gh?]goXx+hGd?eciT]�h?d(��r7d?e|�r7lsa�acn-eciT|�hGd¨q(r�h  koX]=|�n�q ~ oXn-jmi=h?]=\Lx7q�¥Z]T`���¦�43� ���_§b6

2%� @ *, -!-($ + ) - + ) '31%+ ) *Q*,+ ).- '0/ ) '! - E '0/ ) 1 $D- B "  C@D - 2 @ � $ +F1% - 1% C@���+"�%@ $ B "%$ ' @  &'31% C@B/62%� @ *, -!-!$ + ) *&@ $ LJ/�' $ B "  
1 @ *&�!+ $D-!-  ) '�*,+ ) v + $�) '! &LQ ) '�/ �  ,*I@D # �0/�2%2%�!+F*4A. &LQ ) ' % @ "%) / $ �! < u  - � /�� $ /�' $ + ).- /�'('! $ !�)  ) ' v ".- B " � �n½  ��½��
� -(" �[@D - 1% &� )%$  &� -�=��  � / <

	 + -  - ' $ LJ/�' $ + ).- 1% T@B/ � � @ B "  ) *, T2%� $�) * $ 2R/�@D 31% T@���+"�%@ $ B "%$ ' @��

S ¥ ° � « ¸ ! < " � ´�µ�¶ � ¸ ! < 5 ��< ����7

=�=



�����6� �H ���*-%&� 5&�1	��� �� ����%,*7 8��%&�9�:�1	������[ ��&5��@���#%&&5 �[%)�#�#�
���.��&5

1 " �0/ ) 'e@D - ! @B/:* $ /�' $ + ).- / ) ' @ � $  " �! -]- + ) '\@ @ ! �&�! &LQ ) ']1 $ �D@ �! ) '! -  &' �R/ -/@  -e-(" ��@�� @ � +:@ " ' $ + ) 1 "C-	�X- '��&LQ z  &�(�! �
�S"%)  C1% 	E@ �!+ ) 1% � " � ! �  &' � / - À /��C5 ��$�$)!�7�< � /;1 " � @  C1 " v + " �T - '	*4A.+ $D-($  @ ! /�@D ��½���< $ A. " �! - E $ @ � / �
���  � /95 �c$ @�@ $ /�L - E ��$�$�È�7�< u  - 1% " Pg24+ $�) ' -U- + ) '>1 @ '0/ $ @�@ @,- 1./ ).- @���/ )%)  �P% w�< u  &'('! � /�@D " �	/ @ ' @�@ '! ) 1 "  
-!" ��@��� ).-  &L �%@D =1% 6@�� $�) '! &� � /�@�@D 	E@ +:2%�!+:' @ �!+ { +�� B "  5 � !��  ��½  � � / 7�< r @[*,+:�(�! - 2?+ ) 1 /�@D+:� -C"%)  ;2 @ � $ +F1% 
2%� $�) * $ 2R/�@D I1% È  !  � / ).- 2?+ " � "%)  �+"�%@ $ B "%$ ' @ LQ+ �  )%)  Q/:*&' "  &@�@D � &' "%)  �2 @ � $ +�1% �1% ��½ !  � / ).- 2?+ " � "%)  
+"�%@ $ B "%$ ' @Z$�)%$ ' $ /�@D [1% ��� � < ?U" �0/ ) 'e@D �  &�(LQ+ � u /�� �?+ )%$
� �&�! 35 �³½��  �§È^=  � / 7 E "%)  [1 " � @  Z1 " v + " � $�) '! &�(L @ 1 $ / $ �! 
*,+ ).- '0/ ) '! U1% ½�½X< % A. " �! - / @ ' @ *4A.+ $D-($  < � /	2 @ � $ +�1% A2%� $�) * $ 2R/�@D >1% _@���+"�%@ $ B "%$ ' @  - ' $ L @  � - 'Z/�@D+:� - '(��� - 2%�!+�*/A. 
1% È��  � � / ).-Y< u  &'('! � /�@D " �_ - 'A*,+:LC2R/��0/ �%@D � *, &@�@D 	 - ' $ L @  T2R/�� �  &� !  &� 	�� ���� 5 ��$�%�$�7^-(" �[@B/ # !�" �! ��< �>=.<

� � @ � +:@ " ' $ + ) 1% - � � @ B "  ) *, - 2R/�@ @ +F*&@ $ LJ/�' $ B "  - 1 @ 2? ) 1V/ ".-!-($ 1% - � � @ B "  ) *, - � + ) 1./�LQ ) '0/�@D -"!�!  &' #"! 1 "
� �X- '��&LQ - +:@B/ $ �! -/@ * " @B/ $ �! < �  �*,+:LC24+:�('! &LQ ) 'T*/AR/:+:' $ B "  �1 " � ��- '��&LQ - +:@B/ $ �! $ LC2%@ $ B "  8B "  3@B/Q1 ��) /�L $ B "  
1% -<@ @ @ LQ ) ' - +:� � $ '0/ " P 2%@B/ )
@ '0/ $ �! - / $�).-($ B "  =@D - � � @ B "  ) *, - � + ) 1./�LQ ) '0/�@D - / -!- +�* $C@  -Q)  - + ) '62R/ - 1% -
B " / ) ' $ ' @,-.# PX - LJ/ $D- � /�� $  ) '^/ " *,+ " � - 1 " '! &LC2 - 5 � / - À /��YE ��$�%�$ E ��$�$  7�<"*e)  - ' $ LJ/ ) 'f@D - 1 $ �D@ �! ) '! -Z- + " �!*, -
/:*&' "  &@�@D - 1 � $�) *, &�(' $ ' " 1% -(" �M@D - 2R/��0/�L �&'(�! - 2%@B/ )
@ '0/ $ �! - $�)%$ ' $ / " PK5 LJ/ -0-  - E,2?+ -($ ' $ + ).- E ��$ '! -!-  -�7  &' -(" � *, &�('0/ $�).-
 �  &' - 1 ��) /�L $ B "  - E � / - À /��	5 ��$�$�$�7Z-(" ! ! �&�! B "  U@B/ -  ).-($ � $ @ $ ' @ / " P6*,+ ) 1 $ ' $ + ).-[$�)%$ ' $ /�@D - @ $ L $ '! >@B/32?+ -!-($ � $ @ $ ' @
1 ��+"�%'! )%$ � "%)  - +:@ " ' $ + ) 2%� @ * $D-  O1 " LQ+ "#�  &LQ ) '6+:� � $ '0/�@A &'Q1% 6@B/g2%� @ *, -!-($ + ) '! &�(�! - '(�! =/ "#� 1% &@ � 1% ��È  �È�� � / < � /�@ ! � @ *, &'('! �@ $ L $ '0/�' $ + )`$ LC2?+:�('0/ ) '! �E $ @� - '�2?+ -!-($ �%@D �1% �1 $D- * " '! &��2%@ ".- 2%� @ * $D-/@ LQ ) 'T@�� @ � +:@ " ' $ + ) 1% 
*, &�('0/ $�)  - � � @ B "  ) *, -A-(" �_@�� @ */A. &@�@D 31% - '! &LC2 - !N@ +:@D+ !�$ B "  -Y<

�  	*Y/��0/:*&'��&�! 	*4AR/:+:' $ B "  �1 " � ��- '��&LQ - +:@B/ $ �! )  T*,+ ) *, &� )  3 )�� / $ '�B "  >@D - 2%@B/ ) �&'! - '! &@�@ " � $ B "  - E%@D TLQ+ "#�
�  &LQ ) 'Z1% - 2%@B/ ) �&'! -"!N@ / ) '! - @ '0/ ) ' - '0/ �%@D < u  &@B/ $ LC2%@ $ B "  B "  [@D -�� � @ B "  ) *, - � + ) 1./�LQ ) '0/�@D -$!��  &' # � 24+ " �
��� � -  &�!+ ) 'e2%�0/�' $ B "  &LQ ) ']*,+ ).- '0/ ) '! - E:'0/ ) 1 $D- B "  ]@D - � � @ B "  ) *, - # ¥ ® # < ® #�� ® ! ¥ ® !�� ® ! < ® !��Z- + ) ' $�).- '0/ �%@D -Y<�� /� � @ B "  ) *, #�� / -!- +�* $C@  � @B/>2%� @ *, -!-!$ + ) 1 "Q) � " 1K1% [b @&)F".- /�2%2R/��0/ $ 'Z*,+:LCLQ ALQ+�1 @ � @ LQ ) ' $�).- '0/ �%@D �5 � / - À /��YE
��$�$  7�<

!_)  	1% - *,+ ).-/@ B "  ) *, -_$ LC2?+:�('0/ ) '! -  - 'B "  T@B/ � � @ B "  ) *, 	2%� $�) * $ 2R/�@D �1% T@��� �P%*, ) '(� $ * $ ' @ #��	�&#�� 5 1% T2 @ �
� $ +�1% � =  �  � � / ).- 7  &'QB "%$ LQ+F1 " @D =/ ".-0-($ @B/g2%� @ *, -!-($ + ) *&@ $ LJ/�' $ B "  V1% � �0/ $ ' �&'(�! O�! &@B/�' $ �  &LQ ) ' - '0/ �%@D 
 &'	+"� -  &� � / �%@D -!" �T@D - @ */A. &@�@D - 1% I'! &LC2 -�!N@ +:@D+ !�$ B "  -Y< r )��  &� -  &LQ ) 'YES'!+ " '! - @D - � � @ B "  ) *, - 2%� $�) * $ 2R/�@D - 1% 
@���+"�%@ $ B "%$ ' @ /�2%2R/��0/ $D-!-  ) 'A*,+:LCLQ $�).- '0/ �%@D - EX �PX*, &2%' @ @B/ � � @ B "  ) *, � « ¸ !��:< � /�1 @ '! ,*&' $ + ) 1% U*, &'('! � � @ B "  ) *, 
1./ ).- @D - 1%+ )%)
@  - !N@ +:@D+ !�$ B "  - 1%+ )%)  &�0/ $ 'T/ $�).-($ 1% - *,+ ) '(�0/ $�) '! -T-(" �_@D -  �  &' - 1 $D-!-($ 2R/�' $
� - / �  ,*&'0/ ) 'U@B/C�!+:'0/ �
' $ + ) '! &�(�! - '(�! < z + " '! � + $D- E - / � / $ �%@D K/�LC2%@ $ ' " 1% 61./ ).- @D � +:� s / !  K1% C@���+"�%@ $ B "%$ ' @ �! ) 1 *, &'('! Q2?+ -!-($ � $ @ $ ' @ '(��� -
$ LC2%�!+"�R/ �%@D < �  - � � @ B "  ) *, - 1% >LQ+�1 " @B/�' $ + ) ! � � ! < E # � � # < + " # � � # � 1% >@���+"�%@ $ B "%$ ' @  &'A1% U@��� �P%*, ) '(� $ * $ ' @- + ) 'T1% � / s + ) !N@&)
@ �0/�@D I2%@ ".- � /:* $ @D &LQ ) 'T�! &2 @ �0/ �%@D - 1./ ).- @D -  ) �! !�$D- '(�! &LQ ) ' - !N@ +:@D+ !�$ B "  -T- � @ '! ) 1./ ) ' -(" �
2%@ ".-!$  " � - L $ @�@ $ + ).- 1 ��/ )%)
@  -Y<� /�@ ! � @ @�� $�).- '0/ � $ @ $ ' @ 1% - � � @ B "  ) *, - � + ) 1./�LQ ) '0/�@D - / -!- +�* $C@  - / " P`2 @ � $ +�1% - 1%+:L $�) / ) '! - 1% �=$ @B/ ) À + �
��$ '!*/ASE ) + ".- / � + ).- *,+ ).-($ 1 @ � @ B "  Z*, &@�@D -&� * $
@ '0/ $  ) '*,+ ).- '0/ ) '! - 1./ ).- @D Z2R/ -!-/@ 5 + " B "  Z@D " � - � /�� $ /�' $ + ).-(@ '0/ $  ) '
)
@ ! @ $ !  Y/ �%@D - 2R/����0/�2%24+:�('>/ " P=*/AR/ ) !  &LQ ) ' -T-4@ * " @B/ $ �! - 1% 3@B/ ��$ '! -!-  	1% 32%� @ *, -!-($ + )87�< u  &'('! A � 2?+:':A�� -  � - '
2%�!+"�R/ �%@D &LQ ) ' $�) *,+:�(�! ,*&'! �E LJ/ $D- *��� - 'T@B/K2%@ ".-T) /�' " �! &@�@D C2?+ " �T'! - '! &�	1% � / s + ) -($ LC2%@D I@D - 2%�!+:2%� $C@ ' @,- 1% I@B/
� @ 2?+ ).-  ! @B/:* $ / $ �! 3@D+:� - 1% ! @B/:* $ /�' $ + ).- / ) ' @ � $  " �! - ER ) @���/ � -  ) *, 	1% 	*,+ ) '(�0/ $�) '! -Y<? ��/ " '(�! -Z$ LC2%@ $ *Y/�' $ + ).- � + ) 1./�LQ ) '0/�@D -[-(" �]@�� $�) '! &�0/:*&' $ + )  ) '(�! U@D - +"� -  &� � /�' $ + ).- !N@ +:@D+ !�$ B "  -  &']@D _*Y/��0/:* �
'��&�! 3*/AR/:+:' $ B "  31 " � +:� s / !  �/ - '(�!+ ) +:L $ B "  � @D+ ) ! '! &�(LQ - + ) '_1%+ )%)
@  - 1./ ).- � / - À /���5 ��$�$�$�7 E � @ -  )  &' x  ) '
5 ��$�$�$�7  &' ��
 @ $ À  	 � �� � 5 ½  � È�7�<
��� � � 68;(#/�/'"�  "�/��0 �8�#/;(� =>#4�4,.�  "� � �8�+6��('5=�� =>#4�('-��#4��=>�4���:�&�('

� ��/ � -  ) *, O1% ;1%+ )%)
@  - 1 @ '0/ $ @�@ @  -Q-(" �I@B/9� @ 24+ ).-  ! @B/:* $ / $ �! V/ " � +:� s / !  ;+:� � $ '0/�@ � @B/ � + $D- 1./ ).- @D - 1%+ �
LJ/ $�)  - '! &LC24+:�! &@ -  &' � � @ B "  ) ' $  &@ - 1 " �0/ ) '_@D - ! @B/:* $ /�' $ + ).- 1 " � � @ � u @&) + { +�� B "  	 - ' "%) +"� - '0/:*&@D >LJ/ v  " � � @B/
LQ+�1 @ @ $D- /�' $ + )  &'>@B/K*,+:LC2%� @ A. ).-($ + ) 1% - *&@ $ LJ/�' - 1% I*, - 2 @ � $ +�1% -Y< � /;1 @ LJ/��!*/A. ) /�' " �! &@�@D C - 'YE4 ) 2%�! &L $  &�
@ $  " EN1 �� �P�'(�0/�2?+:@D &�3@D - L @ *Y/ )%$D- LQ -  &'3@D - 2%�!+F*, -!-!".- *&@ $ LJ/�' $ B "  - +"� -  &� �N@,-3-(" ��@D - 2 @ � $ +F1% -�! @B/:* $ / $ �! - � @ �
*, ) '! -Y< z + " '! � + $D- E.LJ/�@ ! � @ @���/�2%' $ ' " 1% 	1% T@B/�':A @ +:� $  	1% �9$ @B/ ) À + ��$ '!*/A �  �P�2%@ $ B "  &�_1% ) +:L��%�! " P9/ - 24 ,*&' - 1% 

=��



���������
	������������������������! ���"#�
	$��%&�&	'��(��
��%&���%)���+*,	-���.���/0��-%)�1	��� ��2�,3�1�4%&65
����%,*7 8��%&�9�:�1	+5

@B/ � /�� $ / � $ @ $ ' @ '! &LC2?+:�! &@�@D J &' � � @ B "  ) ' $  &@�@D J1% - */AR/ ) !  &LQ ) ' - *&@ $ LJ/�' $ B "  - 1 " u @&) + { +�� B "  �ES@B/V� @ 24+ ).-  J1% -
*Y/�@D+:'('! - ! @B/:* $ / $ �! - / " P � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + ) 24+ -  T1% ) +:L �%�! ".-  - B "  - ' $ + ).-  ) *,+:�! ) + ) � @,- +:@ "  -�<

B0C���C_B ��U2X�ZNO J+V�� � U T�I ] �K]6VPU T[U B���������� J0Q[S
� /`1 @ *,+ "#�  &�('! $�)%$ ' $ /�@D =1% ;@B/a2%� @ 1%+:L $�) / ) *, g1 � "%) * � *&@D V2%�!+F*4A. V1% �  �  � � / ).- 1./ ).- @B/ � /�� $ / � $ @ $ ' @

! @B/:* $ / $ �! �1 " ) " /�'! &� ) / $ �! U/>@D+ ) ! '! &LC2 - �! &'0/��!1 @ @���/:*,*, &2%'0/�' $ + ) 1% A@B/T':A @ +:� $  _1% �=$ @B/ ) À + �F$ '!*4ASE#@D -�� /�� $ /�' $ + ).-
1 � $�).- +:@B/�' $ + )  ) @ ' @ 1./ ).- @D - AR/ " '! - @B/�' $ ' " 1% - @ '0/ ) 'T1%+:L $�)
@  - 2R/��>@B/Q2%� @ *, -!-!$ + ) *&@ $ LJ/�' $ B "  I &' -  ,*,+ ) 1./ $ �
�! &LQ ) '>2R/���@���+"�%@ $ B "%$ ' @�< � $ @D - � /�� $ /�' $ + ).- 1 �� �P%*, ) '(� $ * $ ' @ 2?+ -!- �,1% ) 'U1% - 2 @ � $ +F1% - 2%�!+�*/A. - 1% �  � � � � / ).- E
- /I*,+ ) '(� $ � " ' $ + ) 1 $ �! ,*&'! 3/ " P � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + )  - ' )
@ ! @ $ !  Y/ �%@D <

� /�1 @ *,+ "#�  &�('! U1% _2 @ � $ +�1 $ * $ ' @,- L��&LQ -  ,*,+ ) 1./ $ �! - / -0- +F* $C@  -'� @B/	2%� @ *, -!-($ + ) *&@ $ LJ/�' $ B "  U &' � @���+"�%@ $ B "%$ ' @
� " '�/�@D+:� -  -!-  ) ' $  &@�@D � @B/ � /�@ $ 1./�' $ + ) 1% # @��� -!-  ) *, % 1% T@B/I':A @ +:� $  �1% �=$ @B/ ) À + �F$ '!*4A 5 , / �X- 	 � ���� E ��$)!"��7�<*?  
� / s + ) !N@&)
@ �0/�@D �Ee@��� ).-  &L��%@D O1% - 1%+ )%)
@  - !N@ +:@D+ !�$ B "  - �! ,* "  $ @�@ $  -Q-(" ! ! �&�! MB " � $ @ )  -  &L��%@D ;2R/ - /�2%2%�!+:2%� $C@
1 � $�) '! &�(2%� @ '! &� - '(� $ *&'! &LQ ) 'T@B/Q':A @ +:� $  �1% �9$ @B/ ) À + ��$ '!*/A < !�)  �  &� -!$ + ) LQ+�1% &� )  �E82%@ ".- L $�)%$ LJ/�@ $D- '! �E4*,+ ).-!$D- '! 
� *,+ ).- '0/�'! &� B "  A@D - � � @ B "  ) *, - / - '(�!+ ) +:L $ B "  - /�2%2R/��0/ $D-0-  ) '^1% � / s + )K-($ !�)%$	# *Y/�' $ �  U1./ ).- @D -($ !�) /�@ ! @B/:* $ / $ �! 
- / ).- 2%� @,-(" 2%2?+ -  &�_1% - L @ *Y/ )%$D- LQ - B "%$ �! &@ $  ) '_@D � +:� s / !  	+:� � $ '0/�@N &'[@B/I� @ 24+ ).-  ! @B/:* $ / $ �! <

!_)3) +:L �%�! $ LC2?+:�('0/ ) '�1 � A � 24+:':A�� -  - + ) ' @ ' @ � +:�(L " @ @  - -!" �M@���+:� $ !�$�)  f1% *, * � *&@D e &' "%)  e�! ��"  f/ -!-  { @B/�� !  
-(" �]@D - 1 $ �D@ �! ) ' - ' � 2? - 1% �LQ+F1 �&@D - 2%�!+:2?+ -/@,- 24+ " �(�0/ �&'(�! _'(�!+ "#�N@  U2R/��^ �PX &LC2%@D U1./ ).- r L��%� $  	�� ���� 5 ��$�$�È�7�<
� ) 2? " '�� @,-(" LQ &��@��� ).-  &L �%@D O1% 6*, - LQ+�1 �&@D -  ) '(�!+ $D- *&@B/ -!-  - 2%� $�) * $ 2R/�@D - � 5 r 7 �  - LQ+�1 �&@D - 2%�!+:2?+ - / ) '
B "  >@D T* � *&@D T1% �  �  � � / ).-  - ' "%) LQ+�1% >2%�!+:2%�! $�) '! &� )  	1 "V-	�X- '��&LQ ! @B/:*, � +F* @ / )#� /�'(LQ+ - 2)A��&�! � &'A1%+ ) 'A@B/
2)AR/ -  3 - ' # P @  	2R/��_@D � +:� s / !  3+:� � $ '0/�@^5  < ! � /�/ - */Ag &' � /�@�' { LJ/ ) E ��$�$  7�< 5 r r 7��  - LQ+�1 �&@D -A$�)�� +OB " / ) ' "%)  
/�LC2%@ $	# *Y/�' $ + ) 1 "9-($ !�) /�@ ! @B/:* $ / $ �! �1./ ).- @B/ �R/ ) 1% �1% 	@��� �P%*, ) '(� $ * $ ' @ 2%�!+F1 "%$ '! 32R/�� "%)  	� @ 2?+ ).-  ) + ) @ $�)
@ / $ �! 
1 "a-���- '��&LQ I*&@ $ LJ/�' $ B "  Q/ " P � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + )S< 5 r r r 7 �  - LQ+�1 �&@D - / -!- +�* $ / ) '	*, �* � *&@D � @B/ � /�� $ /�' $ + )
1% T@�� $�) *&@ $�) / $D- + ) 1 " 2%@B/ ) +:� � $ '0/�@S'! &�(�! - '(�! K5  < !.< �9" @�@D &�_ &' � /:* ? + ) /�@D1ME ��$�$)!�7
	:<r @ - ' $ LC2?+:�('0/ ) '�1% ) +:'! &� B "  �E )  C*4A. &�!*/AR/ ) '32R/ -T"%) LQ+�1 �&@D 3B "%$ �! &2%�!+�1 "%$ '	 �P./:*&'! &LQ ) '3@D - 1% &� )%$  &� -
* � *&@D - ! @B/:* $ / $ �! - E LJ/ $D-�"%) LQ+�1 �&@D -!$ LC2%@D B "%$ 2 "%$D-0-  f*,+ ) '! )%$ ��@D - 2%� $�) * $ 2R/�@D - *Y/��0/:*&' @ � $D- ' $ B "  - 1% f@B/_� @ 2?+ ).-  
! @B/:* $ / $ �! V &' B "%$ 2? " ' - ��/:1./�2%'! &�K/ " P *,+ ) '(�0/ $�) '! -K-!" 2%2%@ @ LQ ) '0/ $ �! - 1%+ )%)
@  - 2R/��C@D - ! @B/:* $ /�' $ + ).- 1 " � � @ �u @&) + { +�� B "  �E8*, " P62%�!+:2?+ -/@,- 1./ ).- @B/I*&@B/ -!-  J5 r r 7]-("8¿J-  ) 'A@B/�� !  &LQ ) ' �I) +:'(�! @ ' " 1% <
?  >2%@ ".- E.*,+:LCLQ ) + ".-
@D �  &�(�!+ ).- 1./ ).- @D Q*/AR/�2 $ '(�! È EM@B/ � � $ *&' $ + ) *&@ $ LJ/�' $ B "  )  Q1 @ 2? ) 1`2R/ - 1 " LQ+F1 �&@D J*&@ $ LJ/�' $ B "  K*/A.+ $D-($ LJ/ $D-
1% - 2%�!+:2%� $C@ ' @,- 1% >@B/C� @ 24+ ).-  ! @B/:* $ / $ �! "%)%$ B "  &LQ ) '�1./ ).- @B/��R/ ) 1% - 2? ,*&'(�0/�@D 	1% >@���+"�%@ $ B "%$ ' @�<

? / ).- *, O*,+ ) '! �PX'! �E "%) ) +:L��%�! $ LC2?+:�('0/ ) '61% ;� @ '(�!+�/:*&' $ + ).- *&@ $ LJ/�' $ B "  - 2?+ -($ ' $ �  - + ) ' @ ' @;$�)�� +OB "
@  -
24+ " �	 �PX2%@ $ B "  &� "%)  Q/�LC2%@ $	# *Y/�' $ + ) ) + )#� @ $�)
@ / $ �! <��  - 2%� $�) * $ 2R/�@D -3- + ) ' � 5 ��7 @B/6� @ '(�!+�/:*&' $ + ) @ $C@  � @���/�@ � @ 1%+@ @D �N@ 1% - *Y/�@D+:'('! - B "%$ � / � +:� $D-  =@D " �Q�! � �!+ $ 1 $D-0-  &LQ ) '; &'J@B/a2? &� -($D- '0/ ) *, 91 � "%)  V2 @ � $ +F1% ! @B/:* $ / $ �! < 5 ½�7 � /
� @ '(�!+�/:*&' $ + )  ) '(�! 	@�� @ 2R/ $D-!-  " �U1% T@B/C*Y/�@D+:'('! � &'_@���/:*,* " L " @B/�' $ + ) 1% ! @B/:*, � @D - +:LCLQ &'U1 � "%)  3*Y/�@D+:'('! @ 2R/ $D-0-  
 - '�2%@ ".- � �!+ $ 1  &'�2? " '�1%+ ) *O/:*,* " L " @D &�Q ) *,+:�! K2%@ ".- 1% ! @B/:*, -($ @B/=@ $ ':A.+ - 2)A��&�! - + ".-&� v /:*, ) '! ) ��/92R/ -  "
@D �'! &LC2 - 1% - �� )�� + ) *, &�YE?'0/ ) 1 $D- B "  3@B/ � + ) '! C1% - ! @B/:*, - 24 " ' �&'(�! Q/�LC2%@ $	#*@  -($ *, &@�@D � * $-  �1 @ �!+ " @D I@D+:� - 1% 
@��� )�� + ) *, &LQ ) 'A1% _@B/3@ $ ':A.+ - 2)A��&�! I5  < !.< t /�@�@ @  	 � �� � E ��$�$�½�7�< 5 È�7��  _'! &LC2 - 1% _� @ 24+ ).-  $ LC2?+:�('0/ ) '[1% - @B/�� !  -
*Y/�@D+:'('! -�! @B/:* $ / $ �! -Y< 5 =F7 � /;� @ '(�!+�/:*&' $ + ) 2%�!+ � + B "
@  C2R/��T@���/ ) ' $ � *,+:�(� @ @B/�' $ + ) $ LC2?+:�('0/ ) '! K ) '(�! C@D � +:@ " LQ K1% 
! @B/:*, � &'�@B/Q*,+ ) *, ) '(�0/�' $ + ) 1% - ! / { �  �  &'U1% -  &�(�! 65 u � � E u , � E <�< 7_-(" ! !N@ � @  32R/��_@D - 1%+ )%)
@  - 1 " � +:�0/ !  �1% 
b+ - '!+ À 5  < !.< �  &' $ ' 	 � �� � E ��$�$�$�7�<r @ ) � � /_2R/ - '!+ " '! � + $D- 2R/ - 1% ^*,+ ).-  ).-(".-e-(" �\@B/U*,+ ) '(� $ � " ' $ + ) 1% Z*4AR/:* "%) 1% ^*, - 2%�!+F*, -0-(".-Y< !_)  Z�! &LJ/��/B "  
$ LC24+:�('0/ ) '! _2?+ " �e@B/ -("%$ '! A - ' B "  ^@B/T2%@ " 2R/��(']1% [*, - � @ '(�!+�/:*&' $ + ).-Z- + ) 'f1% - � + ) *&' $ + ).- *&�!+ $D-!- / ) '! - 1 " � +:@ " LQ 
1% - *Y/�@D+:'('! -Y< r @\ - '>2%�!+"�R/ �%@D 3B "  �*, &�('0/ $�).- 1% I*, -  �  &' -� " �! ) 'T2%� @,-  ) ' - 1 " �0/ ) 'T@D -�! @B/:* $ /�' $ + ).- LJ/ v  " �! -
1 " 2R/ -!-/@�<

� �5]ke�ayx7n�lm]k|�x7lmx7o-�G|�]T|=xw|�a�ecrIlmr7q(nXt�d?]T|�h?ikayxwnXo�o�iT]T|�eciT`T]Tlsac]T|�ec]TlChG]Tlsa�acr7d?ac] %2rIn�|�`T]ba�ac]6�s� ~ r7a#�  T|�]=oXxwe �I]kq(]Tlsa�n�q ~ ecr7¥Cx7¥?o�]�¦��r7e 9ac]kl!�7x7q ~ ]ka���]kecq(rwa�a�z�43��� �_§b6

=��



�����6� �H ���*-%&� 5&�1	��� �� ����%,*7 8��%&�9�:�1	������[ ��&5��@���#%&&5 �[%)�#�#�
���.��&5

� � " ' $ @ $D- /�' $ + ) 1% ZLQ+F1 �&@D -\$D-0-(".- 1% Z@B/U*&@B/ -!-  >5 r r 7 2?+ -  Z*, &24 ) 1./ ) '*, &�('0/ $�).- 2%�!+"�%@��&LQ - B " � $ @� - ' $ LC2?+:�('0/ ) '
1% �LQ ) ' $ + )%)  &� <!_)  C/�LC2%@ $	# *Y/�' $ + ) ) + ) @ $�)
@ / $ �! � / � +:� $D-  �':A @ +:� $ B "  &LQ ) '	@�� @ LQ &� !  ) *, -(" 2%2%@ @ LQ ) '0/ $ �! Q1 "
* � *&@D ALJ/ v  " �]1% _@��� �PX*, ) '(� $ * $ ' @ 2%�!+F*4A. �1% �5 � =  � 
 � � / ).- 7 B "%$R) �� - 'f2R/ - +"� -  &� �N@ 1./ ).- @D -  ) �! !�$D- '(�! &LQ ) ' -
2R/�@ @ +�*&@ $ LJ/�' $ B "  - 1 " ) " /�'! &� ) / $ �! < u +:LCLQ $�) 1 $ B "
@ 1./ ).- @D -C-  ,*&' $ + ).- 2%� @ * @ 1% ) '! - Ef@���+"� -  &� � /�' $ + ) 1% O*, 
* � *&@D �/ �  ,* "%)  	'(��� -� / $ �%@D �/�LC2%@ $ ' " 1% I1 " �0/ ) '>@D � @ $ +F* � )  ;5 u @D &LQ ).-  &' z $  ,1% &LJ/ )%) E ��$�$)!�7 LJ/ $D- / �  ,* "%)  
/�LC2%@ $ ' " 1% $ LC24+:�('0/ ) '! Q/ " �=$ +�* � )  I &'T2%�!+"�R/ �%@D &LQ ) '�/ " �  &�(LQ+ � u /�� �4+ )%$
� �&�! Q�! ) 1a'!+ " '! � + $D- �0/ $D- + )%) / �%@D 
@�� " ' $ @ $D- /�' $ + ) 1% ]'! &@ - LQ+�1 �&@D -Y< *e) + " '(�! �E�@B/ ) + )#� +"� -  &� � /�' $ + ) 1 " * � *&@D ^1% =  �  � � / ).- 1 " �0/ ) 'e@D ) " /�'! &� ) / $ �! 
 - '[2%�!+"�R/ �%@D &LQ ) 'U�! &@ $C@  � @���+"� -  &� � /�' $ + ) 1 � "%)=-  " @M2 $ *	*, ) '(� @ / " '!+ " �_1 � "%)  	2 @ � $ +F1% T1% �  �  � � / ).- /�@D+:� -
B "  >@��� �P%*, ) '(� $ * $ ' @ 2?+ -!- �,1% > ) � @ /�@ $ ' @T"%) 1%+ " �%@D &'I5 � $��  � �  &' �g½)!  � � / ).- 7 E.1%+ ) 'A@B/�LQ+�1 " @B/�' $ + ) � + " � )%$ '
@D I* � *&@D I1% =  � � � � / ).-�< � $ @D - 1%+ )%)
@  - LQ+ ) '(�0/ $  ) ' "%) 1%+ " �%@D &'T� @,- +:@ " ES/�@D+:� - @B/K2 @ � $ +�1% C1% �LQ+F1 " @B/�' $ + )
/ -0- +F* $C@  -  &�0/ $ '[2%�!+"�R/ �%@D &LQ ) 'T/ ".-!-($ +"� -  &� �N@  <

?  � / s + ) !N@&)
@ �0/�@D �E�@D - '(�!+ $D- *&@B/ -!-  - 1% _LQ+F1 �&@D -Z)  �24 &�(LQ &'('! ) 'Z2R/ - 1 �� �PX2%@ $ B "  &�^1 � "%)  U2R/��(']@�� $�)%$ ' $ /�' $ + )
1% _@B/ ! @B/:* $ /�' $ + ) LJ/ v  " �! _1./ ).- @�� A @ L $D- 2)A��&�! 	 +:�!1g5 �yÈ � / 7  &'^1 ��/ " '(�! �2R/��('f@D _*4AR/ ) !  &LQ ) 'A1% � /�� $ / � $ @ $ ' @
 &'\1 ��/�LC2%@ $ ' " 1% ! @B/:* $ / $ �! � @B/ z � � 5 �  < % � / 7< � /_2%� @ 1%+:L $�) / ) *, [1 � "%) * � *&@D Z1% f@���+"�%@ $ B "%$ ' @ / � / ) '\@B/ z � �
-!" ! ! �&�! �E �U) + "#�  Y/ " EHB "  [@D - *Y/�@D+:'('! -f)  [� @ 24+ ) 1% ) 'f2R/ - 1% � / s + ) @ $�)
@ / $ �! �/ "�� +:� s / !  _1% [@�� $�).- +:@B/�' $ + ) E�L��&LQ 
B " / ) 1I@D " � � +:@ " LQ A - 'e� @ 1 "%$ ' < r @% - 'e2?+ -!-($ �%@D B "  ^@�� $�).- +:@B/�' $ + ) LQ+ �  )%)  U/ )%)#"  &@�@D �1./ ).- @D - AR/ " '! - @B/�' $ ' " 1% -
5 � + $ � * B < ��< �^=F7 B "%$�)  �1 @ 2? ) 1 B "  �1% �@���+"�%@ $ B "%$ ' @ v + "  "%) � ¾ @D ) +:'0/ �%@D I1./ ).- @B/ � /�� $ / � $ @ $ ' @ ! @B/:* $ / $ �! <�!_)  
� $
� " �!*Y/�' $ + ) 1 "O-	��- '��&LQ �*&@ $ LJ/�' $ B "  T*Y/ ".-/@  U2R/�� "%)  >1 @ *&�!+ $D-!- / ) *, >2%�!+ ! �! -!-($ �  >1% _@B/�*,+ ) *, ) '(�0/�' $ + )  ) u � �
 &' "%) �! � �!+ $ 1 $D-!-  &LQ ) ' ! @D+"�R/�@e/ -!- +�* $C@ 2?+ " �(�0/ $ ' �&'(�! � @���+:� $ !�$�)  �1 � "%)  �'! &@�@D 	'(�0/ ).-($ ' $ + ) 5  < !.< � / � LQ+%E ��$�$)! �� / $ @�@B/��!1ME ��$�$�%�7�< !�)  @ ' " 1% f2%@ ".- 1 @ '0/ $ @�@ @  ^1 " @ $  )  ) '(�! ]@D - * � *&@D - ! @B/:* $ / $ �! - � $�) '! &� ! @B/:* $ / $ �! -  &'�@D - � /�� $ /�' $ + ).-
1 � $�).- +:@B/�' $ + ) / $�).-($ B "  C@D -3) +:L �%�! " P 2%�!+"�%@��&LQ -�-(" 2%2%@ @ LQ ) '0/ $ �! - 24+ -/@,- 2R/��3@B/;':A @ +:� $  61% �9$ @B/ ) À + ��$ '!*/A
2?+ " �(�0/��&'(�! >'(�!+ "#�N@ 1./ ).- � / � LQ+=5 ��$�$)!�7  &' � / $ @�@B/��!1 5 ½  � ��7�<

r @? - ' $ LC24+:�('0/ ) 'A1% ) +:'! &� B "  U@���/:*,* " L " @B/�' $ + ) 1% >1%+ )%)
@  -^$D- +:'!+:2 $ B "  - � '(��� - AR/ " '! U� @,- +:@ " ' $ + ) 1 " �0/ ) '
*, - 1 $ P 1% &� )%$ �&�! - / )%)
@  - / 24 &�(L $D- 1% aLQ &'('(�!  )7@ ��$ 1% ) *, `@B/ 2%� @,-  ) *, 1 � "%)  $ LC2?+:�('0/ ) '! � /�� $ / � $ @ $ ' @
! @B/:* $ / $ �! � @�� @ *4A. &@�@D A1 " L $ @�@ @&) / $ �! �E�LJ/��/B "
@  ^2R/��1% - 1 @ */AR/�� !  - / �%� " 2%'! -  &'\LJ/ -!-($ �  - 1 � $ *, �? &� !�- 5 ,  $�) � $ */ASE
��$�%�%�� � + ) 1 	 � �� � E ��$�$�½�7�< u  -�@ � � )  &LQ ) ' ->-(" ! ! �&�! ) ' B "  >@�� @ � +:@ " ' $ + ) ! @B/:* $ / $ �! )  T2? " ' �&'(�! "%)%$ B "  &LQ ) '
1 @ *&� $ '! _1./ ).- @D A*Y/:1X�! ['(�0/:1 $ ' $ + )%)  &@41% A*/AR/ ) !  &LQ ) ' -]-/@ * " @B/ $ �! -�� /�� $ / ) ']*,+ ) v + $�) '! &LQ ) '^/ �  ,*[@D - � " *&' " /�' $ + ).-
1 � $�).- +:@B/�' $ + ) LJ/ $D- / ".-!-($ *,+:LCLQ "%)=-	�X- '��&LQ $�).- '0/ �%@D 324+ "#� / ) ' # - / " '! &� %  ) '(�! �1 $ �&@ �! ) ' -E@ '0/�' - 1 � @ B "%$ @ $ �%�! <
� � $�) ' @ ! �0/�' $ + ) 1% � /�@D " � - *&� $ ' $ B "  - *&@ $ LJ/�' $ B "  - 1./ ).- @B/a':A @ +:� $  a/ - '(�!+ ) +:L $ B "  # *&@B/ -!-!$ B "  % /`2? &�(L $D- 1% 
*,+ ) '!+ " � )  &� "%)O) +:L��%�! $ LC24+:�('0/ ) '_1% >2%�!+"�%@��&LQ - 2?+ -/@,- 2R/��[@B/�':A @ +:� $  	1% �9$ @B/ ) À + ��$ '!*/A9 &'A1% >LQ+F1 @ @ $D-  &� �
@B/ � + $D- 1./ ).- @D _1%+:LJ/ $�)  U'! &LC2?+:�! &@4 &' � � @ B "  ) ' $  &@ E�@�� @ � +:@ " ' $ + ) ! @B/:* $ / $ �! -(" �]@D -�È 1% &� )%$  &� - L $ @�@ $ + ).- 1 ��/ )%)
@  -
5 � / $ @�@B/��!1ME ��$�$�% E ½  � ��7�<

	 + ".- *,+ ).-($ 1 @ �! &�!+ ).- 1./ ).- @D - *4AR/�2 $ '(�! -�½  &' È B "  -(" �@B/T1 " � @  �*Y/��0/:*&' @ � $D- ' $ B "  �1% -.! @B/:* $ /�' $ + ).- 1 " � � @ �u @&) + { +�� B "  J5 � �  � / 7 EX@B/�':A @ +:� $  	1% �=$ @B/ ) À + �F$ '!*4A=2? &�(LQ &'_1% � / s + )9- /�' $D-�� / $D- / ) '! T1% 	1 @ *&� $ �! 	@B/�� @ 24+ ).-  
! @B/:* $ / $ �! �/ " P � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + ) E � @B/ � + $D-  ) '! &�(LQ 31% >2)AR/ -  T &'_1 ��/�LC2%@ $ ' " 1% � @B/ � � $ *&' $ + ) *&@ $ LJ/�' $ B "  
-  &�0/_'(�0/ $ ' @  _1./ ).- *, ^*Y/:1X�! <M	 + ".- �  &�(�!+ ).- / " */AR/�2 $ '(�! = B "  ^@D ^*,+ ) *, &2%'f1% � /�@D " � - / - '(�!+ ) +:L $ B "  - *&� $ ' $ B "  -
*,+ " 2%@ @ � 1% - 2)A @&) +:L � )  - 1 � A ��- ' @ �! -($D- *&@ $ LJ/�' $ B "  - 2? &�(LQ &'�1 �� ) � $ *4A $ � ) +:'0/ �%@D &LQ ) 'I@D C'(�0/ $ '! &LQ ) 'C1% C@B/
� � $ *&' $ + ) *&@ $ LJ/�' $ B "  <
B�C���CED � O#TK\1V�M_S^J$LNMPORQ� + " �KLQ+F1 @ @ $D-  &� -($ LC2%@D &LQ ) 'K@B/g� @ 24+ ).-  ! @B/:* $ / $ �! 9/ " � +:� s / !  V+:� � $ '0/�@ E ) + ".- / � + ).-Q" ' $ @ $D-/@ @D OLQ+F1 �&@D 
1 � r L �%� $  ; &' r L��%� $  a5 ��$�%  7 1./ ).- @D B "  &@Z@B/ ) + )#� @ $�)
@ /�� $ ' @  - '32%�!+�1 "%$ '! K2R/���@���/ -!-	� L @ '(� $  K ) '(�! "%)  J2)AR/ -  
�0/�2 $ 1% J1% C1 @ ! @B/:* $ /�' $ + ) 5 '! &�(L $�) / $D- + )87 2%�!+ � + B "
@  C2R/��T@�� $�).- '0/ � $ @ $ ' @ 1% - *Y/�@D+:'('! - 2?+:@B/ $ �! - LJ/ -!-($ �  -  &' "%)  
2)AR/ -  A@D ) '! >1 ��/:*,* " L " @B/�' $ + ) ! @B/:* $ / $ �! < � + $ ' � 	 ��� � E�@�� $�).- +:@B/�' $ + ) 1% � +:� s / !  U1% _� @ �T@ �! ) *, �E#@D � +:@ " LQ �'!+:'0/�@41% -! @B/:*, - *,+ ) ' $�)  ) '0/�@D -  - ' -($ LC2%@D &LQ ) ' "%)  I�! &@B/ P./�' $ + ) 1 " 2%�! &L $  &�3+:�!1X�! Q/ " P � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + ) / �  ,*
"%)  _*,+ ).- '0/ ) '! �1% ^'! &LC2 - B "%$ 1 @ 24 ) 1Q1 "K-($ !�)  A1% - *4AR/ ) !  &LQ ) ' - 1 " � +:@ " LQ ! @B/:* $ / $ �! < � + $ '��QE "%)  � /�� $ / �%@D 

= !



���������
	������������������������! ���"#�
	$��%&�&	'��(��
��%&���%)���+*,	-���.���/0��-%)�1	��� ��2�,3�1�4%&65
����%,*7 8��%&�9�:�1	+5

@ $�)
@ / $ �! &LQ ) 'U�! &@ $C@  3/ " � +:@ " LQ 	1% ! @B/:*, �E.@�� @ B " /�' $ + ) *Y/��0/:*&' @ � $D- ' $ B "  � - ' �	 �	 � °  � 	 � � � � � ¯
�

® 5 ��< �)!�7

+�� � ° ��� -($ � 	 � � � � 5 2)AR/ -  O1% O1 @ ! @B/:* $ /�' $ + ) 2?+ " �Q1% - � +:�('! -I$�).- +:@B/�' $ + ).- 7  &' � ° ��� -!$ � 	 � � � �
5 /:*,* " L " @B/�' $ + )87�< �  - *,+ ).- '0/ ) '! - 1% >'! &LC2 - � � / ) 1 � � 2? "#�  ) '_�! - 24 ,*&' $ �  &LQ ) ' - � @ *&� $ �! 

��� ° � ©� �	��
 ��� ° � ©� ¸ � ® 5 ��< ��%�7

+�� � ©  - 'M@D e'! &LC2 - *Y/��0/:*&' @ � $D- ' $ B "  fLQ+ �  ) 1% \� @ 24+ ).-  f1% - *Y/�@D+:'('! -  &' � E "%) *,+� ¿ * $  ) '�1% ) + )#� @ $�)
@ /�� $ ' @ 5 � �
� � � 7�<&? / ).- @D 3LQ+�1 �&@D �+:� $ !�$�) /�@ E8@�� $�).- +:@B/�' $ + ) 1% �� @ �T@ �! ) *, � - '�@�� $�).- +:@B/�' $ + ) 1 � @ ' @��6G � � 1% �@B/�' $ ' " 1% ) +:�!1ME*,+:�(�! - 24+ ) 1./ ) ' � @B/O@B/�' $ ' " 1% 6*Y/��0/:*&' @ � $D- ' $ B "  K1 �� �PX'! ).-($ + ) 1% - *Y/�@D+:'('! - 1./ ).- @B/;':A @ +:� $  61% �9$ @B/ ) À + ��$ '!*/ASE
���� =H½ �  � / ).-  &' ����� �  ��½�� / ).- EN*, MB "%$ *,+:�(�! - 2?+ ) 1 �V"%) '! &LC2 - *Y/��0/:*&' @ � $D- ' $ B "  6LQ+ �  ) 1% 6� @ 2?+ ).-  � © � �"!  � � / ).- E � �  < �  &' "%) �0/�2%2?+:�(' ��� ' ��� ° A � / � +:� $D- / ) ' � $  )9"%)  3/:*,* " L " @B/�' $ + ) 1% ! @B/:*, 32%@ ".- @D ) '! 
B "  9@B/ � + ) '! < u  =LQ+�1 �&@D -  &�0/ 1 @,-($ !�)
@ 2R/��K@B/ -("%$ '! =LQ+F1 �&@D ) +:L $�) /�@ < � + " �O - ' $ LQ &�6@B/ ��$ / � $ @ $ ' @ 1% g*, 
LQ+F1 �&@D �E#@B/ # !�" �! ��< ��� *,+:LC2R/��! -(" �@D �1% &� )%$  &�fL $ @�@ $ + ) 1 ��/ )%)
@  - E�@D -�� /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + )  )<@ ' @ �	G � � 	 E
@D TLQ+F1 �&@D ) +:L $�) /�@ 1 � r L��%� $  3 &' r L �%� $  	 &'_@��� ) �! !�$D- '(�! &LQ ) ' $D- +:'!+:2 $ B "  � ¥�� � 1 " � $ '! � ?*� ����$X<

� ) *,+ ).- '0/�'! � $  ) @���/ � -  ) *, `1% g@ $  ) 1 $ �! ,*&'V ) '(�! a@�� $�).- +:@B/�' $ + ) 1 � @ ' @  &';@��� ) �! !�$D- '(�! &LQ ) ' $D- +:'!+:2 $ B "  
1 " � / $ 'Q1% V@B/a2%� @ 1%+:L $�) / ) *, g1% - * � *&@D - ! @B/:* $ / $ �! - 1% �  �  � � / ).- � $  ) LJ/��/B "
@,-Y<��  VLQ+F1 �&@D ) +:L $�) /�@
1 � r L��%� $  C &' r L �%� $  ��! &2%�!+�1 "%$ '	1% � / s + ) /:*,*, &2%'0/ �%@D �@D - 1% &� )%$  &� - * � *&@D - ! @B/:* $ / $ �! -Y< �  - '! &�(L $�) / $D- + ).- r E r r Er bIE% &'[b r r - + ) 'YE. ) 2R/��(' $ * " @ $  &�YE � $  ) �! &2%�!+�1 "%$ '! -Y<�!�)  	 �P%*, &2%' $ + )V$ LC2?+:�('0/ ) '! 3*,+ ) *, &� )  	@B/I'! &�(L $�) / $D- + ) b
-($ ' "
@  J/ " '!+ " �31% =  � À / < � ��/�LC2%@ $ ' " 1% K1% C*, &'('! C'(�0/ ).-($ ' $ + ) /�2%2R/��0/ $ '�*,+:LCLQ C@�� "%)  C1% - 2%@ ".-	$ LC2?+:�('0/ ) '! -
 ) �! !�$D- '(� @  - 1 " �0/ ) '�@D ) " /�'! &� ) / $ �! Z/�@D+:� - B " �� &@�@D f*,+:�(�! - 2?+ ) 1 �^"%) L $�)%$ L " L 1% @��� �P%*, ) '(� $ * $ ' @ 5 � + $ �N@B/ # !�" �! 
��< ��7  &'1% ^@���/�LC2%@ $ ' " 1% _1% - � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + ) 5 # !�" �! ��< ���X< / 7�< � / -!$ ' " /�' $ + )Q$�)��  &� -  -  ^2%�!+F1 "%$ 'Z/�2%��� - @B/
'! &�(L $�) / $D- + ) r r r < !_)  U1 $D- * ".-!-!$ + ) 2%@ ".- /�2%2%�!+ � + ) 1 $  T1% �*, - 2R/��0/:1%+,P% - EX*,+ ) '(�0/ $ �! � @B/3':A @ +:� $  �'(�0/:1 $ ' $ + )%)  &@�@D 
1% �=$ @B/ ) À + �F$ '!*4ASES2?+ " �(�0/ �&'(�! C'(�!+ "#�N@ 1./ ).- � / $ @�@B/��!1c5 ��$�$�% E ½  � ��7�<��  - '! &�(L $�) / $D- + ).-	) ��/�2%2R/��0/ $D-0-  ) '�2R/ -
/ -!- +�* $C@  - / " P LJ/ P $ LJ/g@D - 2%@ ".- � +:�(' - 1% O@�� $�).- +:@B/�' $ + ) 1 � @ ' @ LJ/ $D-Q-("%$ �  ) 'Q'!+ " v + " � - @D - LJ/ P $ LJ/g@D - 2%@ ".-
� / $ �%@D -Y< *e) 1 ��/ " '(�! - '! &�(LQ - E8@D - LJ/ P $ LJ/J1 � $�).- +:@B/�' $ + ) @D - 2%@ ".- � / $ �%@D -� / � +:� $D-  ) ' "%)  ! @B/:* $ /�' $ + ) LJ/ v  " �! 
B "%$[-  &�0/ -("%$ ��$  ;1 � "%) @ 2 $D- +F1% ;1% O1 @ ! @B/:* $ /�' $ + ) / " LJ/ P $ L " L 1 � $�).- +:@B/�' $ + ) -("%$ � / ) 'YE $�) 1 @ 2? ) 1./�LCLQ ) '61% 
@���/�LC2%@ $ ' " 1% 31% T@�� $�).- +:@B/�' $ + ) 5  < !.< � / $ @�@B/��!1ME ½  � ��7�<

*e) + " '(�! �E "%)  Z2 @ � $ +�1 $ * $ ' @ 2%� @ 1%+:L $�) / ) '! _2%�!+F*4A. [1% � �  �  � � / ).-\) �� - '\2R/ - /�2%2R/��! ) '! A1./ ).- @D ZLQ+�1 �&@D 
) +:L $�) /�@ E�'0/ ) 1 $D- B "  ^@B/ULQ+F1 " @B/�' $ + ) 2R/��e@D [* � *&@D ^LJ/ v  " �f1% ^@��� �P%*, ) '(� $ * $ ' @ 5 � =  �  � � / ).- 7  - ' � $  ) ��$D-($ �%@D <u  - 2%�!+:2%� $C@ ' @,-^- + ) ']*,+ ),# �(L @  - 2R/��]@���/ ) /�@ �X-  � ) � � @ B "  ) *, �1 " LQ+�1 �&@D ) +:L $�) /�@?*Y/�@D* " @ @  -!" �@D - 2%�!+�*/AR/ $�).-
� � /I1./ ).- @D T'0/ �%@D Y/ " ��<�½X<

� " �U*, &' $�) '! &� � /�@�@D I1% 	'! &LC2 - E4+ ) *,+ ).- '0/�'! 8B "  	@B/ � /�� $ / � $ @ $ ' @�! @B/:* $ / $ �! �1 " LQ+F1 �&@D � - '�1%+:L $�)
@  �2R/���@D -
� � @ B "  ) *, - 2%� $�) * $ 2R/�@D - 1% T@���+"�%@ $ B "%$ ' @ ER1% >@B/I2%� @ *, -!-!$ + ) *&@ $ LJ/�' $ B "  � &'_1% T@��� �P%*, ) '(� $ * $ ' @��:< �  - 2 @ � $ +F1% - 1% 
@��� �PX*, ) '(� $ * $ ' @ 2%�!+�*/A. U1% �  � 
 � � / ).-f) ��/�2%2R/��0/ $D-!-  ) '[/�@D+:� - B "  _1% � / s + )6-  ,*,+ ) 1./ $ �! < � /31% " P $ �&LQ �2 @ � $ +�1% 
$D-!-("  �1% 3@���+"�%@ $ B "%$ ' @  - '�@D �* � *&@D -  ,*,+ ) 1./ $ �! I2%�!+�*/A. �1% �^= À /XE � @�� $�) �  &� -  I1 " � +:� s / !  I1 $ �! ,*&'>1% �@���+"�%@ $ B "%$ ' @
5 � + $ �Z'0/ �%@D Y/ " ��< ��7�< u  &@B/ $ @�@ ".- '(�! EB "  _@D �LQ+�1 �&@D �1 � r L �%� $  > &' r L �%� $  T/ !�$ '^*,+:LCLQ "%) # @�'(�! �2R/ -!-  � �R/ -^-(" �]@D -
� � @ B "  ) *, - 1 "�� +:� s / !  	+:� � $ '0/�@ <
�Z$  ) B " ��/ -0-  {O$ LC2R/�� � / $ 'YE@D V*/A.+ $ P 1 � "%) '! &@ALQ+�1 �&@D ;2%� @,-  ) '! =2%@ ".-($  " � -C$�) ' @ � �&' - � 1 � "%)  O2R/��('YE $ @A - '

24+ -!-!$ �%@D T1% �LQ+�1 $	#  &� -($ LC2%@D &LQ ) '_@D - 2R/��0/�L �&'(�! - 1 �� ) '(� @  31 " LQ+F1 �&@D < *) 2R/��(' $ * " @ $  &�YE.@�� $�).- +:@B/�' $ + ) 1% � +:� �s / !  32? " ' �&'(�! I/:1./�2%' @  � @��� �P�'! ).-!$ + ) @B/�' $ ' " 1 $�) /�@D I1% - *Y/�@D+:'('! - 2?+:@B/ $ �! -Y< �  �1% ! � @ 1% ) + )#� @ $�)
@ /�� $ ' @ 1% �@B/
� @ 24+ ).-  ! @B/:* $ / $ �! U24 " '��&'(�! -($ LC2%@D &LQ ) '^*,+ ) '(�!+:@ @ 2R/��Z@B/ � /�� $ /�' $ + ) 1 " 2R/��0/�L �&'(�! �  &'f@D - */AR/ ) !  &LQ ) ' - 1% -
� % o�]T|�a+nXq ~ rwe�ayx7lsauhG]�^_rIn-e+tsdm]%o�� r7eyh�ec]�hG]T|(a�ecrIn�| ~ ec]Tq(n  kec]k|*%Aeci�tsdm]Tl?`T]T|u^7xwecn�]�|�dmn�^7x7lsauo�� n�lsac]kec^7x7o�o�]�h?]¨ac]Tq ~ |(|�d?e�o�]�tsdm]Too�� x7lmx7o-�G|�]p]Tl %2eciTt�d?]Tlm`k]=]T|�a�]��M]T`kacd?iT]Iz?qux7n�|�tsdL� ]To�o�]T|�ec]k|�ac]Tlsa0acrId7��rIdGec|�o�]T| %2eciTt�d?]Tlm`k]T| ~ eci�hGrIq(n�lCxwl�ac]k|T6 % oL|�]beyx7n-a�xwn�lm|�n�]ke�ecrIl?iph?]`krIlm`koXdGec]ptsdm]�o�� rI¥?oXnXtsdmn-aci���h?r7q(nXl?] ��o�]=|�n �7lCxwo��IoXxw`TnXx7n-ec]I6

=�%



�����6� �H ���*-%&� 5&�1	��� �� ����%,*7 8��%&�9�:�1	������[ ��&5��@���#%&&5 �[%)�#�#�
���.��&5

−
2

In
so

la
ti

o
n

 d
’é

té
 (

W
.m

   
)

a)

420

440

460

480

500

520

b)

M
o

d
èl

e 
d

’Im
b

ri
e 

et
 Im

b
ri

e

465

470

475

480

485

490

495

%
o)

(
O

18 δ

c)
I II III IV V VI VII

2.5

3

3.5

4

4.5

5

5.5

Temps (ka)
0 200 400 600 800 1000

.0/21*3M4I6�4 �s9��gK����L<m>Q<C@ FTKZJ¡E?JZST>QE+D VX@�J�FTKZD2<?S�@2KMJ�R*V�P�STP ���� � �(��<�� �LD2ET��K�R��GD2E_�ZD2<mH_@2<m@2>QEUJLK��¢@ JL<CD�R*V����UB�>w@2E�E�S����UB�>w@2E
��B ��E�S=D2EGF��G<CD2E?OL>wF�E?J��
	�� ��B;EmJZS ��@2N�OLEuR�O¢F�@2STE��^��� �����'��H��Q[m\�� n�lm|�r7oAxQacn�rIl�h�� ikaci�]T|�a*n�|�|�dm]�h?]0oXx=|�rIo�d?acn�r7lux7|�a�ecrIl?rIq(nXtsdm]
h?]u\�xw|��IxQe ��� � ���5¦�4������_§b6;\L]uq(r�h  To�]uhGikecn�^_iuh�� % q�¥?ecn�]�]ka % q�¥?ecn�]�]T|�a�]k� ~ ecn�q(i(h?x7l?|�o�]T|gdml?n�acik|vhG](o � n�lm|�r7oXxwacn�rIl ¦��6 q����T§b6�\L]
^_rIo�dmq(]�h?]N�IoXx7`T]�ecik]ToL]k|�a�dmlm]�% rIl?`kacn�rIl+oXn�l?i�x7n-ec]gh?]�oAxgj:�IdGec]�¦�¥Z§�qux7n�|0|cxvhGikac]kecq(n�lCxQacnXr7l¨]k�?xw`kac]�lL� ]T|�a ~ x7|0n�`Tn�lmiT`k]T|�|cx7n-ec]I6!��rIdGeoX]k|�j:�IdGec]T|(¦ x_§�]bau¦�¥Z§bzMo�]T|=a�eyx7n-ac|1�mrwecn��TrIlsayx7dG��]Tl ~ r7n�l�acn�o�o�iT|p`Tr7e�ec]k| ~ rIlChG]Tlsagx7dG�U^IxwoX]kd?ec|=quxw�Gn�qux7o�]T|�]kapq(n�lmn�qux7o�]T| ~ ecn�|�]T| ~ xQe`T]T|5% r7lm`kacn�r7lm|=|�d?epo�](hG]keclmn�]ke�`k�G`To�]^�IoXx7`knAxwn-ec]�r7d�|�r7l¢i�tsd?nX^7x7o�]Tlsa�6�\�� ]kl?ec]��7nX|�a�ec]kq(]Tlsaph?d�"Gn-ac]	
 �5�=� ���%x�ikaci�eci 9�ik`��mx7lsacn�oXo�r7lmlmi
acrIdm|�o�]T|p4������(x7l?| ~ xwe�n�lsac]ke ~ rIoXxwacn�r7l�oXn�l?i�x7n-ec]I6C\L]T| �TrIl?]T|S�7ecn�|�iT|�`Tr7e�ec]T| ~ r7lChG]Tlsa�xwd?�+h?]beclmn  kec]T|�ac]kecq(n�lCxwnX|�r7lm|S�IoXxw`TnXx7n-ec]T|=x�^_]T`=oXxlmrIq(]klm`ToXxwacdGec]�a�eyxIhGn-acnXr7lml?]To�oX]pxw|�|�rs`Tn�iT]�¦�^_rIn-e ~ xQe�]k�G]Tq ~ o�]5��xT�?q(rGzM4���� �I§b6

*,+ ).- '0/ ) '! - '! &LC2?+:�! &@�@D - 1% ��! &@B/ P%/�' $ + ) ���  &' ��� 24 &�(LQ &'('! ) '31% �LQ+F1 $	#  &�T@D I1 @ 2)AR/ - / !  C ) '(�! I@D - *,+:LC24+ �
- / ) '! - � � @ B "  ) ' $  &@�@D - 1 " � +:� s / !  Q/ - '(�!+ ) +:L $ B "  C &'T@B/K� @ 2?+ ).-  ! @B/:* $ / $ �! < r @e - '	/ $�).-($ 24+ -!-!$ �%@D �1% C*&� @  &� "%)
 ).-  &L �%@D J1% ILQ+�1 �&@D - 1 � @ � +:@ " ' $ + ) ! @B/:* $ / $ �! J/ v ".- '0/ �%@D - B "%$ 24 &�(LQ &'('(�!+ ) '�1% C'! - '! &�	@B/ � � $ *&' $ + ) *&@ $ LJ/�' $ B "  
2?+ " �	1 $ �D@ �! ) '! - *,+ ),# !�" �0/�' $ + ).- ! @B/:* $ / $ �! -Y< u  CLQ+F1 �&@D -  &�('3/ $�).-($ 1% CLQ+�1 �&@D Q*,+ ) *, &2%' "  &@]1% I� @ 2?+ ).-  ! @B/ �
* $ / $ �! T/ " � +:� s / !  U1% U@�� $�).- +:@B/�' $ + ) E%1./ ).- @D B "  &@?@��� ).-  &L �%@D T1% -^) + )#� @ $�)
@ /�� $ ' @,- 24+:'! ) ' $  &@�@D -A- + ) '[�0/ -0-  &L �%@ @  -
1./ ).- @D f2R/��0/�L �&'(�! � < ? ��/ " '(�! ]2R/��('YE�*, ]LQ+F1 �&@D ^/ @ ' @Z- + "#�  ) ' " ' $ @ $D-4@ *,+:LCLQ Z� @ �T@ �! ) *, ]1./ ).- @B/�*Y/�@ $ �%�0/�' $ + )  &'
@B/I1./�'0/�' $ + ) / - '(�!+ ) +:L $ B "  31 �� ) �! !�$D- '(�! &LQ ) ' $D- +:'!+:2 $ B "  -  ) � ¥�� � 5  < !.< � AR/:* À @D &'!+ ) 	 � �� � E ��$�$  � � / -!-($�) +:'
	�� �� � E ��$�$^=F7�< �  - 2%�!+:2%� $C@ ' @,- 1% K*, -  ) �! !�$D- '(�! &LQ ) ' - 24 &�(LQ &'('(�!+ ) 'C1% Q'! - '! &�YE - + ".- *, &�('0/ $�)  - *,+ ) 1 $ ' $ + ).- E
@��� �  &'A1% T@B/ � � $ *&' $ + ) *&@ $ LJ/�' $ B "  31 " �0/ ) '�@D -�! @B/:* $ /�' $ + ).- � @ *, ) '! - 5 � + $ ��*/AR/�2 $ '(�! È�7�<

=�$



���������
	������������������������! ���"#�
	$��%&�&	'��(��
��%&���%)���+*,	-���.���/0��-%)�1	��� ��2�,3�1�4%&65
����%,*7 8��%&�9�:�1	+5

v � � $ !�$�)  S � 5�� � / )87 �  &� $ +�1% K5 / ).- 7 � � 5 � < L ¡ � 7 � �  �g¯
 � /�@D " �ALQ+ �  )%)  � � = !�!�< $���½ �  <  � � �
� +"�%@ $ B "%$ ' @ �F¸ ! < È���< �^= � =  $�%�� ½X< =�$)! ���  <�È�$��½ 2%� @ * < *&@ $ LJ/�' $ B "  �F¸ #�� �^=.<�!  ½ ½�È���%�� ½X<�½�$  =.< ���  È  �PX*, ) '(� $ * $ ' @ #��	� #�� ÈX< ��$  � =  �^=  ½ ½X< �>= ! �>= !�<�½�%�½
= 2%� @ * < *&@ $ LJ/�' $ B "  �F¸ # � �)!�< $�½�$ ½�½�È)!#½ ��< %�½�� ����$X<�½�È)!
� 2%� @ * < *&@ $ LJ/�' $ B "  �F¸ #�� ��%X<�È�$^= ��%�$^=�% ��<�È�È�% ���  < �>=��
�  �PX*, ) '(� $ * $ ' @ # � � # � �  < =��^= �g½�È�$���� ��<  ��� ���  $X< =H½��
!  �PX*, ) '(� $ * $ ' @ #�� � #�� �gÈX< ��%�� $^= !#½�$ ��<  =�� È�%X< $  $
% +"�%@ $ B "%$ ' @ �F¸ !�� ½^=.< ����� ��È������ ��<  =�� ���>=H½X< �>=�=
�  +"�%@ $ B "%$ ' @ �F¸ !�� È�½X<�!#½�È È�$��  = ��<  ½  �"!�<  !"�
�gÈ +"�%@ $ B "%$ ' @ �F¸ ! < ¸ # � � # < È�½X< �"! = =  ½�%   < %��g½ �P=.< %���È
��� +"�%@ $ B "%$ ' @ �F¸ ! < � #�� ¸ # < È���<  %)! = ����%�$  < �  � ���g½��X< �)! =

�����L3m4I6 8�9 ��>w@�J�H_@��L<ZO�
�STE�> ��EGF�R*VAO�JLEv<!�-��>QK�
L@���<?S�@2KMJ�N�O�<CF�@ � �;P�>w@2K�R�@ NLOLE�� 	�����
	������ � � ������� 	�� � ��� � � �R�O���K�R��GD2E
J�K��¢@�JL<mDM�ZD2<CHI@2<C@2>QE¡R*V�����BL>7@AE�E�S ����B�>w@2E � �"�����)��E�
���>w@���PGF(R�<CJ�FuD2EGF�O�J�@2STPGF�R*VX@�J�FTKCD2<mS�@AKMJ ��� [ �������vFQOL>��I
�< E�S
Km>7@ �Z@�JLE�<CFTST>QKMJ�K��¢@ NLOLEUR�EGF��;P�>w@2K�R�@ H_@ASTPGF ��>QPGFTE?JMSkE?FI6G\Lx ~ ec]Tq(n  kec]�`Tr7o�rIlml?]ph?r7lmlm]�oXx ~ rI|�n-acn�rIl! �hG]�oXx %Aeci�tsdm]Tl?`T]�" �phmxwlm|o�]=hGiT^_]To�r ~m~ ]Tq(]Tlsa t�dmx7|�n ~ ikecn�r�hGnAtsd?]I6 ��rId?e� $#&%�zG|�]Td?o�]T|0o�]T| %2eci�tsdm]klm`T]T|5nX|�|�d?]T|�h?]k|0^IxQecnAxQacn�rIlm|�hG]�o�� rI¥?oXnXtsdmn-aci�|�r7lsa�h?r7lmlmik]T|T6?\L]
^IrIo�dmq(]=hG]\�IoXxw`T]=eciT]To�]T|�a�dmlm]�% rIl?`kacn�rIl�o�n�lmi�xwn-ec]�hG]�' ) ©#+5qux7n�|�|cx�hGikac]kecq(n�lCxQacnXr7l¨l�� ]k|�a ~ x7|�lmik`T]T|�|cx7n-ec]I6

a8b6c)deb�� dep@o k�Yk��L� ��b6i b �@h h,o5� c h gEb�cm���[p@o�i h � g d � b�� d����h hM�lgeh �_p1c)(Nb �@h p1c^f�d � b7g
!_) 1% - 2R/��0/�L �&'(�! -�$ LC2?+:�('0/ ) ' - 1% @B/A':A @ +:� $  ]/ - '(�!+ ) +:L $ B "  ]1% - *&@ $ LJ/�' -  - 'S@D f1 @ 2)AR/ - / !  f ) '(�! ]@��� �P%* $ '0/ �

' $ + ) +:� � $ '0/�@D U &'@B/>� @ 2?+ ).-  ! @B/:* $ / $ �! � ) � + ) *&' $ + ) 1% [@B/ � � @ B "  ) *, A1 " � +:� s / !  <H? ��/�2%��� - 5 ��< �)!�7 E�@D _1 @ 2)AR/ - / !  
 ) '(�! "%)  K*,+:LC2?+ - / ) '! 61% J@�� $�).- +:@B/�' $ + ) 1% � � @ B "  ) *, S  &'�@B/=*,+:LC24+ - / ) '! ;1% - +:�(' $  K1 " � +:@ " LQ ;1% ! @B/:*, 
1 @ 24 ) 1V1% 	@B/ ) /�' " �! 	1% T@B/�� @ 2?+ ).-  ! @B/:* $ / $ �! < r @ - � /�@D ) 'A�! - 2? ,*&' $ �  &LQ ) ' �

* � TS ¯ ° �,+?´ 	���»_TS � � � ¯ 5 ��< ��$�7
* � TS ¯ ° �,+?´ 	���»_TS � ��� ¯v® 5 ��< �  7

1./ ).- @D - 2 @ � $ +�1% - 1 ��/:*,* " L " @B/�' $ + )  &'e1% Z1 @ ! @B/:* $ /�' $ + )S< �  ^1 @ 2)AR/ - / !  .- �,/ 	��T-(" � "%) * � *&@D ! @B/:* $ / $ �! _*,+:LC2%@D &'
) +:' @ * ! TS ¯  - ' "%)  � + ) *&' $ + ) ) + ) '(� $ �F$ /�@D K1% * �  &' * � < z + " '! � + $D- ES@D CLQ+�1 �&@D C2%� @ 1 $D- / ) ' "%) $�) '! &� � /�@�@D 61% 
! @B/:* $ /�' $ + ) 2%@ ".- @D+ ) ! B " � "%)I$�) '! &� � /�@�@D [1% ^1 @ ! @B/:* $ /�' $ + ) E * ! TS ¯  - '�2%@ ".- /_2%� $ +:� $ 2%@ ".- 2%�!+F*4A. [1% * � B "  * � < �  
1 @ 2)AR/ - / !  * ! TS ¯  - '^ - ' $ L @ 1./ ).- @D U'0/ �%@D Y/ " ��<�È 2?+ " �]@D >* � *&@D _LJ/ v  " �[1% = �  � � / ).- / -!- +�* $C@ � @���+"�%@ $ B "%$ ' @ E
 &'�2?+ " � "%) �0/�2%24+:�('>*,+ ).- '0/ ) ' ��� ' ��� ° AK-!$ L $ @B/ $ �! �/ " LQ+F1 �&@D ) +:L $�) /�@ E8@D - *,+ ).- '0/ ) '! - 1% 	�! &@B/ P./�' $ + ) ���
 &' ��� @ '0/ ) '_/�@D+:� -^) + ) *,+ ) '(�0/ $�) '! -Y<�!�)  U� @ 1 " *&' $ + )V-($ L " @�'0/ )
@  T1% ���  &' ��� *,+ ) 1 "%$ ' �3"%)  >1 $ L $�)F" ' $ + ) 1 "
1 @ 2)AR/ - / !  �E.@B/�� @ 2?+ ).-  ! @B/:* $ / $ �! @ '0/ ) '� ) LQ+ �  )%)  32%@ ".- �0/�2 $ 1% <

��� 5 � � < À / 7 ½ = % �g½ ��� ½  È�½ =H½X< � =�% %  �  � 
��� 5 � � < À / 7  < � � ½ È = � % �  < � �g½ ½  ½��

* ! TSA¥ ¯  � 7 �  < � ½  <  È^=.<�! =��X<�½ ��ÈX<�½ ��%X< � ��$X< � !#ÈX< $ !��X< � %���<�½ %�ÈX<  
�����L3�4I6 �G9 � 
�E ����D2EGF R�E R�P ����<CFT<��mE?F¢R�E D2<�>QP �;KMJ�FTE=�ZD2<CHI@2<C@2>QE ��O�J � KC>10I< �CE�F�@ JLO�FTK32yR�<CDAE�R�E �;P�>w@2K�R�E � �������
<CJ�F¡EmJ � KMJ�HIST@2KMJ�RLE?F¡STE ����F¡HI<?>Q<CHISTP�>w@ FTS�@2N�OLEGF R�V�<CH_HsO���O�DA<mS�@2KZJ5476 E�S8479 R�EGF�HI<CDAKCSTSTEGFI[�\�� i�tsdCxQacnXr7l�¦�4I6 � �7§+hGd
q(r�h  To�]ph�� % q�¥?ecn�]�]ba % qv¥GecnX]�xvikaci=n�lsaci��7ecik]=|�d?e�8 �%x�]Tl�eci�h?d?n�|cx7lsa�o � n�lm|�r7oXxwacn�rIlUhM� ibaci�vdml?]�|�n�lGd?|�r10 h?]phG] ~ ikecn�r�h?]e�G4 ������x7l?|TzhM� x7q ~ o�n-acdChG]+d?lmn-aciu]kauhG] ~ �Cx7|�]�l�dmo�o�]U�Uo�� r7ecn��In�lm]%h?]T|gac]Tq ~ | ~ rIdGe�` �CxItsd?]+`Tr7d ~ oX]�¦;:�< �=:�>+§b6�\�]¨hGi ~ �mx7|cx �7]¨]T|�a(h?i�hGdmn-a ~ xwexwlCxwo��G|�]p]Tl %2eci�tsdm]klm`T]phGd+|�n��Ilmx7oF�IoXx7`TnXxwn�ec]76�\L]�ayx7¥?o�]�x7d%l?]�`Tr7l�acn�]Tlsa�tsdL� d?lm] ~ xwe�acn�]ph?]T|0`krId ~ o�]T|�dGacn�oXn�|�iT|T6

�  



�����6� �H ���*-%&� 5&�1	��� �� ����%,*7 8��%&�9�:�1	������[ ��&5��@���#%&&5 �[%)�#�#�
���.��&5

�  f1 @ 2)AR/ - / !  ! @B/:* $ / $ �! Z/ " P � /�� $ /�' $ + ).- 1 ��+"�%@ $ B "%$ ' @ 2? " ' �&'(�! Z/ $�).-($ LQ+�1 $	#*@f-(" � @��� ).-  &L �%@D Z1% @�� $�) '! &� � /�@�@D � � � ��� 2? &�(L $D- 2R/��>@D �LQ+F1 �&@D I1 � r L �%� $  C &' r L��%� $  < u  &'('! ��! ,*/A. &�!*/A. Q24 " ' �&'(�! @ '! ) 1 "  � @��� ).-  &L �%@D C1% -
� � @ B "  ) *, - +:� � $ '0/�@D - LJ/ $D-�-  " @D 	@���+"�%@ $ B "%$ ' @ v + "  &�0/ "%) � ¾ @D 	1./ ).- @B/ � � $ *&' $ + ) *&@ $ LJ/�' $ B "  < �  �1 @ 2)AR/ - / !  � - '
$ * $ 2%�!+�*/A. �1% � A � 2?+ " �[@D TLQ+F1 �&@D ) +:L $�) /�@N24+ " �[@D 3* � *&@D >LJ/ v  " �_1% T@���+"�%@ $ B "%$ ' @�<
� h�� ��i��Nb6c b �M��� c)dEi�� d����h k�h!cm���[p@o�i h k�m �o�h �Nb7gep��s� h

� � @ B " /�' $ + ) 5 ��< ��%�7e$�) 1 $ B "  �B "  [@D - '! &LC2 - 1% [�! &@B/ P./�' $ + ) ���  &' ��� 1 @ 2? ) 1% ) '^1 " '! &LC2 - *Y/��0/:*&' @ � $D- ' $ B "  
LQ+ �  ) 1% Z� @ 24+ ).-  � © 1% - *Y/�@D+:'('! -  &'1 " *,+� ¿ * $  ) ']1% ) + )#� @ $�)
@ /�� $ ' @���< u  - 2R/��0/�L �&'(�! -  &'\@D - L @ *Y/ )%$D- LQ -
1 � @ � +:@ " ' $ + ) 1 � "%)  T*Y/�@D+:'('! ! @B/:* $ / $ �! 3/ " P � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + ) 1 @ 2? ) 1./ ) '�2%�!+"�R/ �%@D &LQ ) ' ) + )9-  " @D &LQ ) '
1% 	@B/Q1 ��) /�L $ B "  	*,+:LC2%@D �P% ! @B/:* $ / $ �! �E8LJ/ $D- / ".-0-($ 1% - *,+ ) 1 $ ' $ + ).- *&@ $ LJ/�'!+:@D+ !�$ B "  - @D+�*Y/�@D -�� E $ @  - '_1 $p¿ * $ @D 
1% ]2%� @ 1 $ �! -($ LC2%@D &LQ ) 'e@D - � /�� $ /�' $ + ).- 1% �  &'e1% � © 24+ " �\1% - *Y/�@D+:'('! - 1 $ �&@ �! ) '! - 1% ^*, &@�@D - 1 " ) " /�'! &� ) / $ �! <r @? - ']'!+ " '! � + $D-Z$�) ' @ �! -!- / ) 'A1% >1%+ )%)  &��B "  &@CB "  - @ @ @ LQ ) ' -^$ LC2?+:�('0/ ) ' - 1% U1 $D- * ".-!-($ + ) EX ) 2R/��(' $ * " @ $  &��B " / ) 1
@D -  " @S2R/��0/�L �&'(�! ! @B/:* $ / $ �! 31% - +:�(' $  $�) '! &� �  ) / ) 'U1./ ).- @B/�LQ+F1 @ @ $D- /�' $ + )  - ' $ * $ @D � +:@ " LQ 	1% - *Y/�@D+:'('! -Y<u +:LCLQ $ @A - 'I2%�!+:24+ -/@ 1./ ).- @B/ -  ,*&' $ + ) 2%� @ * @ 1% ) '! �Ee@B/9� @ 24+ ).-  ) + ) @ $�)
@ / $ �! O - 'I2%�!+"�R/ �%@D &LQ ) ' "%)  
� + ) *&' $ + ) *&�!+ $D-!- / ) '! C1 " � +:@ " LQ Q1 � "%)  I*Y/�@D+:'('! <!_)  I*,+ ).-/@ B "  ) *, $ LC2?+:�('0/ ) '! Q - ' B "  �@���/ " ! LQ ) '0/�' $ + ) 1 "
� +:@ " LQ ! @B/:* $ / $ �! 3*,+ ) 1 "%$ '>/�@D+:� - �I"%) '(�0/ ).-��  &�('_2%@ ".-A$ LC2?+:�('0/ ) '�1% 3@B/ � /�� $ / � $ @ $ ' @�! @B/:* $ / $ �! 31./ ).- @D - AR/ " '! -
2 @ � $ +�1% - 1% 	@��� �P%*, ) '(� $ * $ ' @ E41 $ L $�)#" / ) '	/ $�).-($ *,+:�(� @ @B/�' $ �  &LQ ) 'U@B/ � /�� $ / � $ @ $ ' @ 1./ ).- @D - �R/ ) 1% - 1% 	@���+"�%@ $ B "%$ ' @
 &'A1% 	@B/�2%� @ *, -!-($ + ) *&@ $ LJ/�' $ B "  <

�  - 2%�! &L $ �&�! -(@ ' " 1% - ':A @ +:� $ B "  -e-!" ��@B/�1 ��) /�L $ B "  ^1% - *Y/�@D+:'('! - LJ/ -!-($ �  - 1 " ) " /�'! &� ) / $ �! 35 �  , &�('(LJ/ ) E
��$��^=F7 + ) '3LQ+ ) '(� @ B " �� &@�@D - / � / $  ) ' "%) '! &LC2 - *Y/��0/:*&' @ � $D- ' $ B "  61% C� @ 2?+ ).-  � © 1% C@���+:�!1X�! J1% �   � � �:½  
 � � / ).- E% ) �4+ ) /:*,*,+:�!1=/ �  ,*T@B/ � /�@D " �A &LC2 $ � $ B "  	1% �"!  � � / ).- 1 " LQ+�1 �&@D ) +:L $�) /�@ 1 � r L �%� $  	 &' r L �%� $  <r @M - 'A/ ".-!-($ 2%�!+"�R/ �%@D B "  � © 1 @ 24 ) 1% 	1 " � +:@ " LQ 	1% >@B/�*Y/�@D+:'('! < u + )%) / � '(�! 	@B/�1 @ 2? ) 1./ ) *, T2%� @ * $D-  T1 "
'! &LC2 - 1% I� @ 24+ ).-  C1 � "%) ! @B/:* $  &�� ) � + ) *&' $ + ) 1% - /K'0/ $ @�@D C�! B "%$  &�('	 ) ':A @ +:� $  C@B/6� @,- +:@ " ' $ + ) 1% - @ B " /�' $ + ).-
*,+ ) ' $�)#"  -  &' ) + ) @ $�)
@ / $ �! - 1 @ 2? ) 1./ ) '! - 1 " '! &LC2 - 1% O@B/`1 ��) /�L $ B "  ! @B/:* $ / $ �! ��� < � / ).-K-($ LC2%@ $	# *Y/�' $ + ).- E
*, &@B/K - 'T/:*&' "  &@�@D &LQ ) ' $ LC2?+ -!-($ �%@D �2?+ " ��@D - !N@ +:L @ '(� $  - !N@&)
@ �0/�@D - 1% - ! @B/:* $  &� -  &'T1% - *Y/�@D+:'('! - � @  &@ -Y< r @� - '
'!+ " '! � + $D- 24+ -!-!$ �%@D Q1 ��/�2%2%�!+F*4A. &�I2R/���1% - L @ ':A.+�1% - 1 ��/ ) /�@ ��-  K1 $ LQ ).-($ + )%)  &@�@D ;+ " 1% J@D+ $ 1 � @ */A. &@�@D �EN@D Q� ¾ @D 
1% - 1 $ �D@ �! ) ' - 2R/��0/�L �&'(�! - 2? &�(' $�)  ) ' - ! @B/:* $ / $ �! -Y< ? / ).- *, &'^ - 2%� $ 'YEF@D A'! &LC2 - *Y/��0/:*&' @ � $D- ' $ B "  >1% _� @ 2?+ ).-  � ©
2? " ' �&'(�! 	1%+ )%)
@ 2R/�� �

� � © ��� � � � ' � �	� �Y® 5 ��< ����7
+�� � � �  - '^@B/�@D+ ) !�"  " ��*Y/��0/:*&' @ � $D- ' $ B "  	1 " ! @B/:* $  &�A &' � � � � EX@B/ ��$ '! -!-  T*Y/��0/:*&' @ � $D- ' $ B "  	1 � @ *,+ " @D &LQ ) '�1./ ).- @B/1 $ �! ,*&' $ + ) 1% �@B/C@D+ ) !�"  " �>2%� $�) * $ 2R/�@D I1 " ! @B/:* $  &�C5 	 �  �E ��$��  7�< � /Q2%@ " 2R/��('>1% - / ) /�@ �X-  - *,+ ).-($ 1 �&�! ) ' $ LC2%@ $ �
* $ '! &LQ ) ' B "  � ©  - ' -!$ LC2%@D &LQ ) '	2%�!+:2?+:�(' $ + )%)  &@ � @B/6'0/ $ @�@D C1 " ! @B/:* $  &�	 ) *,+ ).-($ 1 @ �0/ ) ' � �	� � $�) 1 @ 2? ) 1./ ) '1% I@B/6'0/ $ @�@D < z + " '! � + $D- EM@B/ ��$ '! -!-  I1 � @ *,+ " @D &LQ ) 'I - ' "%)  � + ) *&' $ + ) *&�!+ $D-!- / ) '! J1% C@�� @ 2R/ $D-!-  " �	1% I@B/;*Y/�@D+:'('! 
B "%$  &@�@D � L��&LQ 3/ " ! LQ ) '! 	/ �  ,*>@B/3@D+ ) !�"  " �A1% U@B/�*Y/�@D+:'('! <#� /�1 @ 24 ) 1./ ) *, T1% � � �  &'[1% � �	� � / �  ,*>@D - / " '(�! -2R/��0/�L �&'(�! - ! @B/:* $ / $ �! - 1./ ).- *, &�('0/ $�)  - /�2%2%�!+,P $ LJ/�' $ + ).- @ $C@  - / " P +"� -  &� � /�' $ + ).- 1 �F) /�L $ B "  - 1% - *Y/�@D+:'('! -
*,+ ) 1 "%$ ' � 5 � / A%�YE ��$�$�%�7 �

� � © �
� � ¹ ��� # � ® 5 ��< ��½�7
+�� � ¹ �  - 'J@B/ -(" � � /:*, V*Y/��0/:*&' @ � $D- ' $ B "  91% O@B/ *Y/�@D+:'('! <� /`2%@ " 2R/��('K1% - *Y/�@D+:'('! -J-("%$ �  ) ' "%)  O@D+ $ 1 � @ */A. &@�@D � +:@ " LQ � -!" � � /:*, �1% � /�'! &� - + ) 1% >@B/ � +:�(LQ �

� � ��� � ¹ � � � � < " � ¹ � � # � ¼ 5 ��< ��È�7
 �5]To�o�]T| 9 `Tn ~ ]Td?^_]Tlsa�n�lm`To�dGec] ~ xwe�]k�G]Tq ~ o�]�o�� xwo�¥Zi�h?r�h?]k| �krIlm]k| ~ ikecn��7oAxw`TnXx7n-ec]T|TzMoXxvac]Tq ~ ikeyxQacd?ec]�]ba�oXx�` �mn�q(n�]ph?]T|�rs`TiTx7lm|�]Tl�^�n 9ecrIlmlmx7lsac|TzGo�� n�lsac]Tl?|�n�acighG]T|�^_]Tlsac|TzG]kac`I6�6�6�¦ % qv¥?ecn�] ��� � ���XzM4������I§b6
��� \L].+Cdmx �7]f�7oXx7`TnXx7n-ec](hGi ~ ]Tlmh ~ ecn�lm`Tn ~ x7o�]Tq(]Tlsa�h?]po�� xw`T`Td?qvdmoXxQacnXr7lLzMhG]�oXx�ac]Tq ~ ikeyxQacd?ec]pq(r��s]Tl?lm]=xwlml�dm]To�o�]�h?]poXx�|�dGe�%�x7`k]Iz�h?]oAxge#�miTr7oXr �In�]�IoXx7`knAxwn-ec]Iz�h?]�|cxvayxwn�oXo�]=]ka�hG]T|�`TrIlmh?n-acn�rIlm|�]Tl ~ ec]T|�|�n�r7l�]ka0ac]Tq ~ ikeyxQacd?ec]e�voXxv¥mx7|�]I6

���



���������
	������������������������! ���"#�
	$��%&�&	'��(��
��%&���%)���+*,	-���.���/0��-%)�1	��� ��2�,3�1�4%&65
����%,*7 8��%&�9�:�1	+5

? ��/�2%��� - 5 ��< ��½�7  &'�5 ��< ��È�7 E.+ ) *,+ ).-($ 1 @ �! &�0/3B "  >24+ " �A@D - *Y/�@D+:'('! - ! @B/:* $ / $ �! - �

� � © �
� � � ��� # � ¼ 5 ��< �^=F7
!_)  	*,+ ).-4@ B "  ) *, T':A @ +:� $ B "  3 - '�B "  �E%L��&LQ 	24+ " �_1% - */AR/ ) !  &LQ ) ' -U$ LC2?+:�('0/ ) ' - 1 " � +:@ " LQ 	1% T@B/Q*Y/�@D+:'('! �E
@D T'! &LC2 - *Y/��0/:*&' @ � $D- ' $ B "  3 &'_1%+ ) *	@D T1 @ 2)AR/ - / !  3 ) '(�! T@D � +:� s / !  T1% T@�� $�).- +:@B/�' $ + )  &'[@B/C� @ 24+ ).-  ! @B/:* $ / $ �! )  
� /�� $  ) ' $ * $ B "  T'(��� -�� / $ �%@D &LQ ) ' < r @ -  >2? " '['!+ " '! � + $D- B "  >@B/C� @ /�@ $ ' @	- + $ 'A1 $ �D@ �! ) '! <
����� � ��#/� � �8�! ";+�� �&; �<��08'*� =�#/�4,.�  "�����8�

� / � /�� $ / � $ @ $ ' @�! @B/:* $ / $ �! @ '0/ ) 'U2%� $�) * $ 2R/�@D &LQ ) '	1%+:L $�)
@  �2R/��_@D - � � @ B "  ) *, - / - '(�!+ ) +:L $ B "  - E $ @\ - 'A2?+ -&�
-($ �%@D �1 ��/ ) /�@ �X-  &�>2%@ ".-U- 2 @ * $	# B "  &LQ ) 'T@B/Q� @ 24+ ).-  ! @B/:* $ / $ �! � */AR/:* "%)  C1% �*, - � � @ B "  ) *, -�< u +:LCLQ ) + ".- @D 
�  &�(�!+ ).- / " *4AR/�2 $ '(�! È E?@B/ � � $ *&' $ + ) *&@ $ LJ/�' $ B "  @ '0/ ) '�*,+ ) '(�!+:@ @  "%)%$ B "  &LQ ) '�2R/��	@B/6� @ 2?+ ).-  ! @B/:* $ / $ �! K/ " P
� /�� $ /�' $ + ).- 1 ��+"�%@ $ B "%$ ' @ E ) + ".-A) + ".- �! - '(�! $ !�) + ).- 1./ ).- *, &'('! -  ,*&' $ + ) � @�� @ ' " 1% �1% T@B/I� @ 2?+ ).-  ! @B/:* $ / $ �! �1./ ).-
@B/ �R/ ) 1% I1% �@���+"�%@ $ B "%$ ' @�< �  - L @ *Y/ )%$D- LQ - 1% 3@B/K� @ 2?+ ).-  �*&@ $ LJ/�' $ B "  ) � @ '0/ ) 'T2R/ - *,+ )%)#"  - E?@D - 1% " P92R/��0/ �
L �&'(�! - 24 &�(' $�)  ) ' - 2? &�(LQ &'('0/ ) '_1% T1 @ *&� $ �! T*, &'('! >� @ 2?+ ).-  - + ) '[@���/�LC2%@ $ ' " 1% 	1% - +:�(' $  T &'[@D >1 @ 2)AR/ - / !  	 ) '(�! 
@D � +:� s / !  3+:� � $ '0/�@ 1% T@���+"�%@ $ B "%$ ' @  &'[@B/I� @ 2?+ ).-  ! @B/:* $ / $ �! <

!_) 1% - +"� v  ,*&' $
� -  - 'T1% �N@ � $	#  &�T2%@ ".-U- 2 @ * $	# B "  &LQ ) ' -($ @B/K� @ 24+ ).-  ! @B/:* $ / $ �! O5 /�LC2%@ $ ' " 1% �ES1 @ 2)AR/ - / !  7
2%� @ 1 $ '! 	2R/��[@D - LQ+�1 �&@D -[" ' $ @ $D-/@,-  - ' -($ L $ @B/ $ �! 3/ �  ,*�*, &@�@D T1%+ )%)
@  	1 $ �! ,*&'! &LQ ) 'U2R/��[@D - LQ -(" �! -_$D- +:'!+:2 $ B "  -
 ) � � � � 1./ ).- *, &'('! �R/ ) 1% � � @ B "  ) ' $  &@�@D < u  &'('! C� @ 2?+ ).-  C - '3/ ) /�@ �X-/@  $ * $-(" �T@D - ! @B/:* $ /�' $ + ).- � @ *, ) '! - 1 "� @ $ +F* � )  � � @ @&$D- '!+F* � )  ;5 �  �§È � / 7 +��= �P $D- '! ) '_@D - 1%+ )%)
@  - @D - 2%@ ".-A$ LC24+:�('0/ ) '! -Y<
B0C���C_B � � X�V�M LNI[T[U

� ��/�LC2%@ $ ' " 1% 	1% >@B/3� @ 24+ ).-  ! @B/:* $ / $ �! 31./ ).- @B/��R/ ) 1% T1% U@���+"�%@ $ B "%$ ' @ 24 " ' �&'(�! >1 @�#.)%$  T*,+:LCLQ >@D � +:@ " LQ 
1% ! @B/:*, 35 + " @B/ULJ/ -!-  7 1% ! @B/:*, [LQ+ �  ) '(�0/ ).- 24+:�(' @ 2R/��]*/AR/:* "%)  _1% - 2 @ � $ +�1 $ * $ ' @,- 1% [@���+"�%@ $ B "%$ ' @ 1 " �0/ ) ' "%)  
-(" *,*, -!-($ + ) 1% J* � *&@D - ! @B/:* $ / $ �! � $�) '! &� ! @B/:* $ / $ �! -Y<�*e) -(" 2%2?+ - / ) '�B "  Q@D � +:@ " LQ 61% ! @B/:*, K2 "%$D-!-  - �� �PX2%� $ LQ &�
- + ".- @B/ � +:�(LQ T1 � "%)  � + ) *&' $ + ) B " / -!$ � 2 @ � $ +�1 $ B "  �

��� � � � �  � ¯±° R	�¨
� ª � � � ´�µ�¶6TS � � ¸ � � ¯v® 5 ��< ����7

+�� @D - � � @ B "  ) *, - S �K- + ) '�*&@B/ -!-/@  - 1% Q'! &@�@D - +:�('! <B "  C@D - � 2%�! &L $ �&�! -�� � @ B "  ) *, -�- + $  ) '3@D - � � @ B "  ) *, -
2%� $�) * $ 2R/�@D - 1% >@���+"�%@ $ B "%$ ' @ 5 � + $ � ��< =�%�7 ER+ ) 24 " 'A1 @�#.)%$ ��1% � / s + ) @ B "%$ � /�@D ) '_@D >2R/��0/�L �&'(�! - / ).-["%)%$ ' @


 � ° ? � � �
��� �� � � � � ® 5 ��< ����7

+�� � ��� � � � � 5 � � 7  - '_@B/ � /�� $ /�' $ + ) '!+:'0/�@D �1 " � +:@ " LQ �1% ! @B/:*, -(" � "%) * � *&@D 31% �1 @ ! @B/:* $ /�' $ + ) 1% �� @ �T@ �! ) *, �E
-  &� � / ) ' $ * $ 1% ) +:�(LJ/�@ $D- /�' $ + )S< 
 � 5 �  �  � 7  �PX2%� $ LQ O/�@D+:� -Q-($ LC2%@D &LQ ) 'C@D ;24+ " �!*, ) '0/ !  V1 " � +:@ " LQ 
1% ! @B/:*, K'!+:'0/�@]'(�0/ ).- 24+:�(' @ 2R/��3@B/ � � @ B "  ) *, S � 1% J@���+"�%@ $ B "%$ ' @�< �  K1% &� )%$  &�C* � *&@D ! @B/:* $ / $ �! @ '0/ ) 'I@�� "%) 1% -
2%@ ".- @B/�� !  -  ) /�LC2%@ $ ' " 1% -(" �U@��� ).-  &L �%@D C1% - ! @B/:* $ /�' $ + ).- 1 "�� @ @&$D- '!+�* � )  �E $ @ -  &�0/Q2%� $D- *,+:LCLQ �@D �* � *&@D I1% 
� @ � @ �! ) *, �1./ ).- *, &'('! -  ,*&' $ + )S< r @S - '_/ $�).-($ /�'('! ) 1 " B "  >@D - 2R/��0/�L �&'(�! - 
 �	- + $  ) ' $�)��T@ � $  " � - � ��<

	 + ".- / � + ).- *Y/�@D* " @ @A"%)  A - ' $ LJ/�' $ + ) � @ /�@ $D- '! �1% - 2R/��0/�L �&'(�! - 
 � � 2R/��(' $ �Z1 � "%)  �R/ -  _1 �� ) �! !�$D- '(�! &LQ ) ' -
$D- +:'!+:2 $ B "  -(� AR/ " '! J� @,- +:@ " ' $ + )  ) � � � � �? ) ':A $ B "  -�$D-0-("  - EM2?+ " �	@B/O2%@ " 2R/��('YE�1% - � +:�0/ !  -�-/@ 1 $ LQ ) '0/ $ �! -
+F* @ / )%$ B "  - 1% - L $D-!-($ + ).- � � 	 �� ������� � � � � � � � ���  -  &'>1%+ ) 'T@D - *Y/��0/:*&' @ � $D- ' $ B "  - 2%� $�) * $ 2R/�@D -T- + ) '>1%+ )%)
@  -
1./ ).- @D ='0/ �%@D Y/ " 5 ��< =F7�< u  &'('! �R/ -  =/ @ ' @ *,+:LC2%@ @ ' @  92R/��J@B/`*,+:LC2 $ @B/�' $ + ) 1 �� ) �! !�$D- '(�! &LQ ) ' -;$D- +:'!+:2 $ B "  -
� ��* u � w � 5�� �	��� �
� ���������� � � � ���� � � 	���� � � � ���X7 @D+ ) ! '! &LC2 -[" ' $ @ $D-/@  >*,+:LCLQ "%)  ) �! !�$D- '(�! &LQ ) '_1% U� @ �T@ �
�! ) *, J5 r L��%� $  	 � ���� E ��$�%^=F7�<

��½



�����&�  ~"#%&�����[�
	�* &	���*-�- ~��5- �#%&�9� �@	����~�[

� $ '! �M$  " z � 2? ��@ � $ +�1% �@ �T@ �! ) *, -
� ��* u � w � � � @B/ ) *&'!+ )%$ B "   �  <�!�% � / r L �%� $  	 ������ 5 ��$�%^=F7
� ?*� %^=�$  � � 	 E ���  � � �  ) ':A $ B "   < =.< $�% � / �9$ P 	 ������ 5 ��$�$���7
� ?*� �)!�!  � � 	 E %^= � � �  ) ':A $ B "   �§½X< �  � / � AR/:* À @D &'!+ ) 	 ������ 5 ��$�$  7
� ?*� �)!�!�� %^=��  È � 	 E $  � � �  ) ':A $ B "   � %X<�È�� � / � AR/:* À @D &'!+ ) 	 � ���� 5 ��$�$  E ��$�$�� / 7
� ?*� ����$ ��% � 	 E ½�� � � �  ) ':A $ B "   � �X<  � � / z $  ,1% &LJ/ )%) 	 ������ 5 ��$�$^=F7

� � ��3 4I6 �?9 �p<m>Q<CHISkPG>w@ FTST@ N�O�E?F ��>w@�J�H_@ ��<CD2EGF�R�E DA<
B�<CFTE R�E R�KMJ�JLP�EGFU@ FTKCSTK ��@ NLOLEGF�E?J ��	�� � OLST@ D @ FTP�EZ[ \�� ]Tlm|�]Tq�¥mo�]uh?]k|
h?rIl?lmiT]k|�]T|�a�hGn�| ~ rIlmn�¥?oX]*|�d?e;o�]*|�n�ac]  ]T¥(9������=6 l �_h?`76 l?r_x7xG6 �IrQ^Z6s\�� ]kl?ec]��7nX|�a�ec]kq(]Tlsa;`TrIq ~ r7|�n-ac] h?d �;xw`Tn-jZtsdm]��*tsdmxwacr7ecnXxwoY� � �7� � ���`TrIq�¥mn�lm]=o�]T|�`�xwecrwa�ac]T|
	�43� 9����uhG] �A� �G6 �0� �%x�¦ " �mx7` ��oX]bacrIl�]ka&��n�|�nXx7|Tz�43� � �7§bz�
 �1�;� � �(h?] �G6 � ���¨4I6 ��4I4 �%x(]ka�
 �1� �0�&��h?]
4I6 �G474 �%x	� �G6 � ���%xG6;\�x%eciT|�rIo�dGacnXr7l¡q(rQ�_]Tlml?]uh?]u`��mx7`Td?l¡h?]T|g]TlGec]��In�|�a�ec]Tq(]Tlsac|g]T|�a ~ ecrs`��?]�h?] �G6 � �Ix�6;\�x�`Tr7lm|�a�ecd?`kacn�rIl�h?]o � iT` �m]koXo�]gh?]�ac]Tq ~ |�xw|�|�rs`Tn�iT]Z��`��mx7`Td?l%h?]k|0]Tl?ec]��7n�|�a�ec]Tq(]Tlsac|�]T|�a�h?rIl?lmiT] ~ xwe�o�]TdGec|0eci % ikec]klm`T]T|T6

u AR/:* "%) 1% A*, -  ) �! !�$D- '(�! &LQ ) ' -  - 'e�! &2%�!+F1 "%$ ' -(" �e@B/ # !�" �! ��< ���	-(" �e@D - 1% &� )%$  &� -TÈX< � L $ @�@ $ + ).- 1 ��/ )%)
@  -Y<
!�)  @ ' " 1% Q*,+:LC2R/��0/�' $ �  Q &'	*,+:�(� @ @B/�' $ �  Q ) '(�! Q*, -  ) �! !�$D- '(�! &LQ ) ' - 2?+ " �(�0/ �&'(�! I'(�!+ "#�N@  Q1./ ).- z $  ,1% &LJ/ )%)
	�� ���� 5 ��$�$^=F7  &' � / � LQ+=5 ��$�$)!�7�<u AR/LB "  C ) �! !�$D- '(�! &LQ ) '�/ @ ' @ �! ,1X�! -!-/@  &' - + ) /�2%2%�!+,P $ LJ/�' $ + ) B " / -($ 2 @ � $ +F1 $ B "  C/ @ ' @ � @ /�@ $D-4@  I2R/��U@B/
L @ ':A.+�1% ;1 ��/ ) /�@ ��-  K ) � � @ B "  ) *, `5 � / - À /��YE ��$�$�È�7�<(?�" � / $ '�1% 6@B/=@B/�� !  K� @ 2?+ ).-  ! @B/:* $ / $ �! O1./ ).- @B/ �R/ ) 1% 
1% 3@���+"�%@ $ B "%$ ' @ E8@���/�2%2%�!+,P $ LJ/�' $ + ) B " / -!$ � 2 @ � $ +�1 $ B "  �1% - A $D- '!+ $ �! - ! @B/:* $ / $ �! -� + " � )%$ ' "%)=) +:L��%�! 3'(��� -�$ LC24+:� �
'0/ ) 'U1% 32 $ * -�-  ,*,+ ) 1./ $ �! - B " � $ @ ) �� - '_2R/ - 24+ -!-!$ �%@D 31 � $ 1% ) ' $	#  &� - 2 @ * $	# B "  &LQ ) '> &'�1% ��! &@ $  &�U/ " P � � @ B "  ) *, -
/ - '(�!+ ) +:L $ B "  - 1% J@���+"�%@ $ B "%$ ' @�<�? / ).- *, J*,+ ) '! �P�'! �EN@��� - ' $ LJ/�' $ + ) / @ ' @ � @ 1 "%$ '! 6/ " * � *&@D KLJ/ v +:� $ '0/ $ �! 61% �= �  � � / ).- 1% �@���+"�%@ $ B "%$ ' @ E � $  )9$ 1% ) ' $	# / �%@D Q1./ ).- @D �1 @ �  &@D+:2%2? &LQ ) ' <�� �� - ' $ LJ/�' $ + ) 1% 3@B/6*,+ ) '(� $ � " ' $ + ) 1% 
@���+"�%@ $ B "%$ ' @ � @���/�LC2%@ $ ' " 1% ! @B/:* $ / $ �! A'!+:'0/�@D _ - 'f1%+ )%)
@  _1./ ).- @D ^'0/ �%@D Y/ " ��< �X< u  &'('! � - ' $ LJ/�' $ + ) / @ ' @  �  ,*&' "
@  
-!" �f1% " PC2 @ � $ +�1% -�� @D � @ @&$D- '!+�* � )  � " 2 @ � $  " �U5 �  �  <�!�% � / 7 1%+:L $�)
@  � +:�('! &LQ ) ']2R/��]1% - * � *&@D - 1% ! �0/ ) 1% 
/�LC2%@ $ ' " 1% >1% � �  �  � � / ).-  &' -(" �f@��� ).-  &L �%@D >1% - '(�!+ $D- 1% &� )%$  &� - L $ @�@ $ + ).- 1 ��/ )%)
@  - *,+:�(�! - 2?+ ) 1./ ) ' � @�� $�)#�
'! ).-!$	# *Y/�' $ + ) 1% [@B/ ! @B/:* $ /�' $ + ) 1./ ).- @�� A @ L $D- 2)A��&�! ) +:�!1Q &']1%+:L $�)
@  _2R/��]1% - * � *&@D - 1% _2%@ ".- � / $ �%@D �/�LC2%@ $ ' " 1% 
1% = �  � � / ).- v ".- B " � � @B/U'(�0/ ).-($ ' $ + ) 1 " � @ @&$D- '!+F* � )  � + �  )S<�� />*,+ ) '(� $ � " ' $ + ) 
 �  - 'f/ ".-!-($ *,+:LC2R/�� @  � *, &@�@D 
+"�%'! )F"  � ) *,+ ).-($ 1 @ �0/ ) '^1% " PCLQ+F1 �&@D -]-($ LC2%@D - 1% _� @ 24+ ).-  -"! @B/:* $ / $ �! - / " P � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + ) � @D [LQ+ �
1 �&@D ) +:L $�) /�@ ) + ) @ $�)
@ / $ �! _1 � r L �%� $  _ &' r L��%� $  _ &'@D �*Y/ - A � 2?+:':A @ ' $ B "  �1 � "%)  A� @ 2?+ ).-  [@ $�)
@ / $ �! � @�� $�).- +:@B/�' $ + )
1 � @ ' @ � ��� � 	 5 � + $ � # !�" �! ��< ����7�<

u  - � /�@D " � - /�2%24 &@�@D ) ' "%)g) +:L �%�! $ LC2?+:�('0/ ) 'T1% ��! &LJ/��/B "  -Y<-� + " �>*4AR/LB "  �2 @ � $ +F1% �E8@D - *,+ ) '(� $ � " ' $ + ).-
/�2%2R/��0/ $D-0-  ) ' -($ L $ @B/ $ �! -  ) '(�! >@D -  ) �! !�$D- '(�! &LQ ) ' - �? ) ':A $ B "  -^$�) 1 $ B " / ) ' "%)  >� @ 2?+ ).-  >*&@ $ LJ/�' $ B "  T*,+:�(� @ @ @  
1./ ).- @B/ �R/ ) 1% a1% =@���+"�%@ $ B "%$ ' @�< �  - � /�@D " � -;- � @ '0/�@D ) 'V1% �=½�½X< ��� � � ½�%X< � � 24+ " �6@D - 1% " P 2 @ � $ +F1% -
 �P%*, &2%' @ 24+ " ��@D � ��* u � w �N< u  �1% &� )%$  &�T - '� ) � / $ ' �R/ -/@  -(" ��1% - LQ -(" �! -�$D- +:'!+:2 $ B "  - 1% � +:�0/�L $�)%$
� �&�! -
2%@B/ ) *&'!+ )%$ B "  - '(��� - -  ).-($ �%@D - / " P	*/AR/ ) !  &LQ ) ' - 1% f@B/^'! &LC2 @ �0/�' " �! ]1% -!" � � /:*, ] &' 1% - /�@ $�)%$ ' @ 1% - +�* @ / ).-  &' )  
2? " '.�&'(�! " ' $ @ $D-/@ *,+:LCLQ "%)3$�) 1 $ *Y/�'! " �N2%� @ * $D- 1% -�� /�� $ /�' $ + ).- 1 " � +:@ " LQ Z1% ! @B/:*, < r @ ) � � /[LJ/�@	A. " �! ".-  &LQ ) '
'!+ " '! � + $D- 2R/ -  ) *,+:�! ;1% 6*,+ ).-  ).-(".- /:*&' "  &@ -(" � "%)  ) �! !�$D- '(�! &LQ ) ' $D- +:'!+:2 $ B "  61% K� @ � @ �! ) *, �R/ -/@6-(" ��1% -
� +:�0/�L $�)%$
� �&�! - �? ) ':A $ B "  - 2?+ " �[@��� ).-  &L �%@D �1 " � @ @&$D- '!+�* � )  <

!_)  � /�@D " �TLQ+ �  )%)  Q1% � ½���� 1% I@B/;*,+ ) '(� $ � " ' $ + ) 1% I@���+"�%@ $ B "%$ ' @ 2? " ' �&'(�! Q1 @ 1 "%$ '! Q1% -  ) �! !�$D- '(�! �
LQ ) ' - �? ) ':A $ B "  -Y< u  &'('! � /�@D " �	 - ' -!$ L $ @B/ $ �! -(" �T@D - 1% " P $�) '! &� � /�@�@D - 1% C'! &LC2 - E -(" ! !N@ �0/ ) '�B "  ILJ/�@ ! � @
@���/�LC2%@ $	# *Y/�' $ + ) ! �0/:1 "  &@�@D �1% T@���/�LC2%@ $ ' " 1% �1% - * � *&@D - ! @B/:* $ /��! -�-!" �A@D -�È 1% &� )%$  &� - L $ @�@ $ + ).- 1 ��/ )%)
@  - E.@D � + �
@ " LQ J1% ! @B/:*, CLQ+ �  ) @ *4AR/ ) !N@ 2R/��	@D - � /�� $ /�' $ + ).- 1 ��+"�%@ $ B "%$ ' @  - 'T�! - ' @ B " / -!$ LQ ) '3*,+ ).- '0/ ) '� &' @ ! /�@ � �
� � = 1 " � +:@ " LQ 	1% ! @B/:*, T'(�0/ ).- 2?+:�(' @ 1 " �0/ ) '�@D T1% &� )%$  &�_* � *&@D ! @B/:* $ / $ �! J5 - + $ ' � � ? L $ @�@ $ + ).- 1% À L < 7�< u  &'('! 2%�!+:2%� $C@ ' @�-  &�0/ � + ) 1./�LQ ) '0/�@D �2?+ " �_@B/ � � $ *&' $ + ) *&@ $ LJ/�' $ B "  <�* @�@D 	2?+ " �(�0/ $ ' -($ !�)%$	#  &� B "  TL��&LQ -($ @B/ z  &�(�! �/
*,+ )%)F" 1./ ).- @D U2R/ -!-/@ 1% - 2 @ � $ +�1% -  &'[1% - * � *&@D - ! @B/:* $ / $ �! - 2%@ ".-^$ LC2?+:�('0/ ) ' - B "  >1 " �0/ ) '[@D ) " /�'! &� ) / $ �! �E%@D 
� +:@ " LQ >1% ! @B/:*, �'(�0/ ).- 24+:�(' @ 2R/��]@���+"�%@ $ B "%$ ' @ 24+ " �(�0/ $ ''�&'(�! �4+:� )
@ 2R/��Z@B/ � /�@D " �^1 " � @ @&$D- '!+�* � )  < � )K) +:'! &�0/XE

��È



���������
	������������������������! ���"#�
	$��%&�&	'��(��
��%&���%)���+*,	-���.���/0��-%)�1	��� ��2�,3�1�4%&65
����%,*7 8��%&�9�:�1	+5

u + ) '(� $ � " ' $ + ) 
 � 1 " * � *&@D 	1% = �  � � / ).- 1% >@���+"�%@ $ B "%$ ' @
� $ '! 

 �  <�!�% � /  �§È � /
� ��* u � w � ��%X< $�� �
� ? � %^=�$ ½)!�< ��� ½�½X< ���
� ? � ����$ ½�½X<�!�� ½�ÈX<�È��
� ? � �)!�!�� %^=�� ½�ÈX< $�� ½��X<�!��
� ? � �)!�! ½�%X< ��� ½��X<  �� +�1 �&@D T1 � r L��%� $  3 &' r L �%� $  ��%X<�½�� = !�< ���
r ).- +:@B/�' $ + ) 1 � @ ' @ � ��� � 	 =�$X<�½�� =  <�!��

�����L3�4I6 ��9 ��FTST@���<mST@2KMJ�R�E
D2<�HIKMJZST>w@ B;OLS�@AKMJ�R;O!HIYLH_D2E9��<��TE?OL>¡R�E D�V�KCB�D @ NLO�@2STP � D�V�<�����D @2SQO�RLE STKmST<CD2E R�EGF HIYLH_D2EGF
�CD2<CH_@A<C@2>QEGFI[L\�x�^7x7o�]TdGe0]T|�a�`Tr7q ~ xQeciT]�x�^_]T`�h?]T|0q(r�h  To�]T|?�7oAxw`TnXx7n-ec]T|�|�n�q ~ o�]T|TzGo�nXl?i�x7n-ec]=]ka lmrIl�o�n�lmi�xwn�ec]7zChG]�eci ~ r7lm|�]e�go � n�lm|�r7oXxwacn�rIlhM� ikaciI6R� �mxItsdm]u]TlGec]��In�|�a�ec]Tq(]Tlsa�n�|�r7acr ~ nXt�d?]�h?]T|�|�n�lmi�|�d?e�oXx%j:�IdGec]U¦�4I6�4(�I§�x�ikaci(ec]�hGec]k|�|�iI6�\�� x7q ~ o�n�acdmh?](q(r��s]Tl?lm](hGd `k�G`To�]�h?]�G4 �����Uxwlm|�xUibaci�]b�Ga�eyxwn-ac] ~ xwevx7lmx7o-�G|�]+]Tl %2eci�tsdm]klm`T]U¦ \�xw|��IxQe�z543�����I§vh?d¢|�n �7lCxwo5eciT|�nXh?d?]To�z ~ d?nX|glmrwecqux7o�n�|�iT] ~ xQevo�� x7q ~ oXn-acdmh?]`kr7e�ec]T| ~ r7lChmxwlsac]�hGd�hG]keclmn�]ke�`k�G`To�]M�IoXxw`TnXx7n-ec]I6G\�� ]T|�acn�quxQacnXr7l ~ rIdGe*o�]0|�n-ac]�
 �1��� � ��]T|�a�`�xwo�`Tdmo�iT]�dml?nXt�d?]Tq(]Tlsa;|�dGe �69�8�6 � �%xGzIoXn�q(n-ac]ac]kq ~ r7ec]To�o�]ph?]=o�� ]Tl?ec]��In�|�a�ec]Tq(]Tlsa�6

B "  A1./ ).- @D ^L��&LQ A'! &LC2 - E � ½���� 1 " � +:@ " LQ � - 'f/ ".-!-($ '(�0/ ).- 24+:�(' @ 2R/��f@B/>2%� @ *, -!-($ + ) *&@ $ LJ/�' $ B "  _ &'] )���$ �!+ )
�  �  - '['(�0/ ).- 2?+:�(' @ 2R/��A@D T* � *&@D 	1% �  �  � � / ).-_-(" �[@D - 1% &� )%$  &� - * � *&@D - ! @B/:* $ / $ �! -�<

	 + -  - ' $ LJ/�' $ + ).-�- + ) '��R/ -/@  -�-!" �	@�� A � 24+:':A�� -  QB "  C'!+ " '! Q@B/ � /�� $ / � $ @ $ ' @ 1% - � +:�0/�L $�)%$
� �&�! - �4 ) ':A $ B "  -
24 " ' �&'(�! / -!- +F* $C@  � @B/ � /�� $ /�' $ + ) 1 " � +:@ " LQ 1% ! @B/:*, *,+ ) ' $�)  ) '0/�@ ! @D+"�R/�@ < !�)  � �0/:*&' $ + ) -!$ !�)%$	# *Y/�' $ �  
5 � È  �C7  - ' !N@&)
@ �0/�@D &LQ ) '3/�'('(� $ � "
@  Q/ " P � /�� $ /�' $ + ).- 1% 3@B/J'! &LC2 @ �0/�' " �! �1% -� + ) 1 - +�* @ / )%$ B "  -Y< u  &'U �  &'
) ��/ �  ,*&'! [2R/ -) + - � @,-(" @�'0/�' --!$ @B/>*,+ ) '(� $ � " ' $ + ) 1% ^@���+"�%@ $ B "%$ ' @ / -!- +�* $C@  � @B/ � + $D- / " PC*/AR/ ) !  &LQ ) ' - 1 " � +:@ " LQ 
1% ! @B/:*, 6 &'�1% K@B/='! &LC2 @ �0/�' " �! ; - ' $ 1% ) ' $ B "  < u  ) �� - '�2R/ -�� +:�!* @ LQ ) 'I@D 6*Y/ - ��-($ @D -($ !�) /�@ ! @B/:* $ / $ �! ;1 "
�0/�2%24+:�(' $D- +:'!+:2 $ B "  � � � �  - ' � $  )O"%)V-($ !�) /�@ ! @D+"�R/�@ ��� B "%$ 1%+ $ ' �&'(�! $ 1% ) ' $ B "  	24+ " �[*/AR/LB "  T@ $  " 1% � +:�0/ !  
+F* @ / )%$ B "  �E.@D - � /�� $ /�' $ + ).- 1% T'! &LC2 @ �0/�' " �! �1 @ 24 ) 1% ) '>/ -0-  {3-  ).-($ �%@D &LQ ) '�1% T@B/C24+ -($ ' $ + ) !N@ + ! �0/�2)A $ B "  � &'
 ) 2R/��(' $ * " @ $  &�f1% Z@B/_@B/�' $ ' " 1% <��  - � " *&' " /�' $ + ).- 1% Z'! &LC2 @ �0/�' " �! _/�2%2R/��0/ $D-!-  ) ' ) /�' " �! &@�@D &LQ ) 'f2%@ ".-f-  ).-($ �%@D �
@���+"�%@ $ B "%$ ' @ 1./ ).- @D - AR/ " '! - @B/�' $ ' " 1% -�< z + " '! � + $D- E�@B/>*,+ ) '(� $ � " ' $ + )  &'e@B/ -4@ 2R/��0/�' $ + ) 1% [*/AR/LB "  -($ !�) /�@R - 'e'(��� -
LJ/�@*,+ )%)#"  95 � + $ �T2R/��	 �P% &LC2%@D �E � AR/:* À @D &'!+ ) E ½  � � 7�< r @e - 'YEM*, &2? ) 1./ ) '	�0/ $D- + )%) / �%@D Q1% C*,+ ).-($ 1 @ �! &� B " � "%)  
*,+ ) '(� $ � " ' $ + ) 1% T@���+"�%@ $ B "%$ ' @ 1 �� )���$ �!+ )~½����  - ' "%)  �4+ )%)  T - ' $ LJ/�' $ + )g-(" �[@D - 1% &� )%$  &� - * � *&@D -�! @B/:* $ / $ �! -�<

*e) + " '(�! �ES@B/V*,+:LC2R/��0/ $D- + ) / �  ,*Q@D - LQ+F1 �&@D - ! @B/:* $ / $ �! - LQ+ ) '(�! "%)  -(" �! - ' $ LJ/�' $ + ) $ LC24+:�('0/ ) '! K1% J@B/
*,+ ) '(� $ � " ' $ + ) 1% [@���+"�%@ $ B "%$ ' @ EF ) �F$ �!+ ) 1 � "%) � /:*&'! " �^1% " P < u  &'('! -(" �! - ' $ LJ/�' $ + ) /T1% " PJ+:� $ !�$�)  - 1 $D- *&' $�) *&'! - �
5 ��7 @D - LQ+�1 �&@D - 2 " �! &LQ ) '>/ - '(�!+ ) +:L $ B "  - 1% T� @ 24+ ).-  ! @B/:* $ / $ �! 32%� @ 1 $D-  ) ' "%)  � /�� $ / � $ @ $ ' @ *&@ $ LJ/�' $ B "  "%)%$ �
B "  &LQ ) 'J1./ ).- @B/ �R/ ) 1% O1% - � � @ B "  ) *, - +:� � $ '0/�@D - B "%$^) � $ @�@ ".- '(�! ;2R/ - @B/ ! �0/ ) 1% O1 $D- 2? &� -($ + ) � � @ B "  ) ' $  &@�@D 
 &'�@B/Q2%� @,-  ) *, $ LC2?+:�('0/ ) '! I1% � � @ B "  ) *, -�) + ) +:� � $ '0/�@D - +"� -  &� �N@  - 1./ ).- @D -U- 24 ,*&'(�! - 1% -  ) �! !�$D- '(�! &LQ ) ' -
�4 ) ':A $ B "  -Y< u  ,* $ *,+ ) 1 "%$ 'K1%+ ) * ) /�' " �! &@�@D &LQ ) ' �9"%)  -(" �! - ' $ LJ/�' $ + ) 1% 6@B/a*,+ ) '(� $ � " ' $ + ) 1% - � � @ B "  ) *, -
+:� � $ '0/�@D - 1./ ).- @B/ � /�� $ / � $ @ $ ' @ ! @B/:* $ / $ �! < 5 ½�7 � / # !�" �! ��< ���Q$ @�@ ".- '(�! 	@D � / $ ' B "  T@D - LQ+F1 �&@D -�" ' $ @ $D-/@,-�)  - + ) '
2R/ - 1% -�# �4+ ).- % LQ+F1 �&@D - 1% _� @ 2?+ ).-  ! @B/:* $ / $ �! < *) 2R/��(' $ * " @ $  &�YE�@D �1% &� )%$  &�^* � *&@D ! @B/:* $ / $ �! >1% - LQ+�1 �&@D -]) ��/�2 �
2R/��0/ $ '32R/ - *,+:LCLQ J@D Q* � *&@D Q1% Q2%@ ".-�� +:�('! J/�LC2%@ $ ' " 1% K1% C@�� A $D- '!+ $ �! ! @B/:* $ / $ �! � � <�� / ) +:�(LJ/�@ $D- /�' $ + ) 2R/���*, 
* � *&@D # -  ,*,+ ) 1./ $ �! % 1% � / $ �%@D K/�LC2%@ $ ' " 1% K*,+ ) 1 "%$ ' ) /�' " �! &@�@D &LQ ) ' �O"%)  K/ " ! LQ ) '0/�' $ + ) 1% J@B/O*,+ ) '(� $ � " ' $ + )
1% - � � @ B "  ) *, -(� @���/�LC2%@ $ ' " 1% ;'!+:'0/�@D 61 " -!$ !�) /�@ < � ) )  J2? " '�2R/ -(� 2%�!+:2%�! &LQ ) 'C2R/��(@D &�Q/�@D+:� - 1% ) +:�(LJ/ �
��� \L](ac]Tq ~ |ghG]+q(iToXxwl��I]urs`TiTx7lmnXtsdm]�]T|�a ~ ecrs` �m]�h?]+8�����xwlm|Tz;`k]¨tsdmn*]T|�avt�dmx7|�n�q(]Tlsa�nXl?|�ayx7lsayx7l?i_�Uo�� ]T` �m]To�o�]%hG]T|g^IxQecnAxQacn�rIlm|rwec¥mn-ayx7o�]T|T6
� � 
�lvec]Tquxweytsd?]keyx=tsdm] ~ rIdGe o�]T| hG]Td?��q(r�h  koX]k|Tzs|�rIl�x7q ~ o�n�acdmh?]�]T|�a4� ~ ]Td ~ e# T|*oXxpq(r7n-acnXi�h?d(`b�?`koX]�h?] ~ oXd?|8�weyx7lmh?]�x7q ~ o�n-acdChG]

|�dGe�oX]phG]keclmn�]ke�q(n�o�o�nXr7l�h�� xwlmlmik]T|T6

�^=



�����&�  ~"#%&�����[�
	�* &	���*-�- ~��5- �#%&�9� �@	����~�[

@ $D- /�' $ + )S< r @] - '3/�@D+:� - 2?+ -!-($ �%@D �ES ) */AR/ ) !  Y/ ) 'I*, &'('! ) +:�(LJ/�@ $D- /�' $ + ) 5 + " # *Y/�@ $ �%�0/�' $ + )	%�7 1% C� @ 1 "%$ �! J24+ " �	@D -
$�) ' @ ! �0/�' $ + )Q)#" L @ � $ B "  - E�@B/U*,+ ) '(� $ � " ' $ + ) 1% Z@���+"�%@ $ B "%$ ' @ 1% - LQ+F1 �&@D - / " P � /�@D " � - � @ /�@ $D- '! -  �P�'(�0/ $ '! - 1% -  )#�
�! !�$D- '(�! &LQ ) ' -A$D- +:'!+:2 $ B "  - ER &'A1 ��+"�%'! )%$ ��/ $�).-($ /��(' $	# * $  &@�@D &LQ ) '>1% - �?+ ).- LQ+F1 �&@D - ! @B/:* $ / $ �! - 1./ ).- @B/ �R/ ) 1% 
1% >@���+"�%@ $ B "%$ ' @ 5 � + $ ��*/AR/�2 $ '(�! È�7�<
B�C���CED � Q��+IKU@Q[]&U4TKU4VPJ � O#T�I[VPJ$LNMPO�Q T[UWV��9O J+V_M_G�I�M L�\

�  - 2%�!+:2%� $C@ ' @,- '! &LC2?+:�! &@�@D - 1 " � +:@ " LQ �1% ! @B/:*, �'(�0/ ).- 24+:�(' @ 2R/��U@D - � /�� $ /�' $ + ).- 1 ��+"�%@ $ B "%$ ' @ 1 " �0/ ) 'T@D -
'(�!+ $D- 1% &� )%$  &� - � /g2? "#�  ) ' �&'(�! =/ ¿Q)
@  -  ) # @�'(�0/ ) 'K@D -  ) �! !�$D- '(�! &LQ ) ' -K$D- +:'!+:2 $ B "  - 1./ ).- @B/ �R/ ) 1% V1% 
@���+"�%@ $ B "%$ ' @�< u  &'('! 9+:2 @ �0/�' $ + )  - 'C2?+ -!-($ �%@D V*Y/��Q@D - � � @ B "  ) *, - +:� � $ '0/�@D - 2%� $�) * $ 2R/�@D - 1% O@��� �PX*, ) '(� $ * $ ' @ E]1% 
@���+"�%@ $ B "%$ ' @  &'Z1% _@B/	2%� @ *, -!-!$ + ) *&@ $ LJ/�' $ B "  )  -  [�! ,*,+ "#� �! ) '^2R/ - 2?+ " �f@B/ z  &�(�! < � / # !�" �! ��< �"! *,+:LC2R/��! �@D -
 ) �! !�$D- '(�! &LQ ) ' -]$D- +:'!+:2 $ B "  - �4 ) ':A $ B "  - 1 " � $ '! � ?*� ����$ 5 w '(@B/ ) ' $ B "  7  &'1% ^@��� ) �! !�$D- '(�! &LQ ) '^*,+:LC24+ -($ '! 
� ?*� �)!�!�� %^=�� 5 � /:* $	# B "  * B " /�'!+:� $ /�@D 7�# @�'(� @,- 1./ ).- @B/ �R/ ) 1% �1% 	@���+"�%@ $ B "%$ ' @  &'_@D - � /�� $ /�' $ + ).- 1 $ �! ,*&'! - 1% 
@���+"�%@ $ B "%$ ' @ '! &�(�! - '(�! @ '! ) 1 "  -_-(" �A@D - B " /�'(�! 	1% &� )%$  &� - � / <

� /ILQ+�1 " @B/�' $ + ) 1% T@���/�LC2%@ $ ' " 1% 31% >@���+"�%@ $ B "%$ ' @ *,+:�(�! - 2?+ ) 1./ ) ' � @B/ � � @ B "  ) *, 3/ - '(�!+ ) +:L $ B "  ! < � !�� 1% 2 @ � $ +�1% � ��<�½ � � � � / )%)
@  - /�2%2R/��0/ � 'YE?1% � / s + ) �! &LJ/��/B " / �%@D �E41./ ).- @B/K� @ 2?+ ).-  ! @B/:* $ / $ �! <�*e) 2R/��(' $ * " @ $  &�YE
@D - LJ/ P $ LJ/K1 ��/�LC2%@ $ ' " 1% -($ ' "
@,- �  &� - � ��<�È � /XE ½X< � � /K &' ÈX<�! � / - + ) '>/ -0-  { � $  ) ��$D-($ �%@D - / $�).-!$ B "  3@D -
L $�)%$ LJ/;1 ��/�LC2%@ $ ' " 1% -($ ' "
@,- �  &� - � ��<�! � /6 &' ÈX<�½ � /XE?*, I1% &� )%$  &� @ '0/ ) '3'(��� - LJ/��/B "
@ 2?+ " �>@D � $ '! � ?*�
����$X<.!_) 2?+ $�) ' $ LC24+:�('0/ ) '� - ' B "  C@B/62%� @,-  ) *, K1% Q*, &'('! CLQ+�1 " @B/�' $ + )  - ' $�) 1 @ 2? ) 1./ ) '! 61% C@B/ � / s + ) 1%+ ) '
@B/91./�'0/�' $ + ) / - '(�!+ ) +:L $ B "  61% -  ) �! !�$D- '(�! &LQ ) ' -  - 'I �  ,*&' "
@  `5  < !.< � AR/:* À @D &'!+ ) 	 � �� � E ��$�$���� � + " �! ).-  &'
,�$ @ !  ) E ��$�$)!�7�< z + " '! � + $D- E -(" �_@D �1% &� )%$  &��L $ @�@ $ + ) 1 ��/ )%)
@  - E81% 3'! &@�@D - *,+:�(� @ @B/�' $ + ).->- + ) '�2%@ ".- 1 @ @ $ *Y/�'! -Y< �  -
1%+ )%)
@  -	$D- +:'!+:2 $ B "  - 2%� @,-  ) '! ) '�1% - L $�)%$ LJ/V1 ��/�LC2%@ $ ' " 1% J/ " '!+ " �31% �  � À /XE �F$D-!$ �%@D - / ".-!-($-(" �	1 ��/ " '(�! -
 ) �! !�$D- '(�! &LQ ) ' - 5  < !.< �A" 1%1 $ LJ/ ) 	 � �� � E ��$�%�$�7 '0/ ) 1 $D- B "  3@���+"�%@ $ B "%$ ' @ 2?+ -!- �,1% "%) L $�)%$ L " L 1 ��/�LC2%@ $ ' " 1% 
/ " '!+ " �	1% %  � À / <-w_$�).-!$ E?@B/J� @ ��@ LQ &� !  ) *, J2%�!+ ! �! -!-($ �  C1 " � +:� s / !  C1% I@���+"�%@ $ B "%$ ' @J-(" �>@D - 1% &� )%$  &� -'%  � À /
) �� - 'N2R/ - ��$D-($ �%@D ]1./ ).- @D - 1%+ )%)
@  -Y< u +:LCLQ ^*, &'('! Z2 @ � $ +�1% Z*,+:�(�! - 24+ ) 1 � @B/A'(�0/ ).-!$ ' $ + ) �  &� - @B/_2%� @ 1%+:L $�) / ) *, 
1 " * � *&@D �1% �  �  � � / ).- E $ @�/�2%2R/��0/ � ' B "  	1% &2 "%$D- @B/ z � �  &'_24+ " �U1% - * � *&@D - ! @B/:* $ / $ �! - 2%@ ".-A$ LC2?+:�('0/ ) ' - E
@B/3� @ 2?+ ).-  ! @B/:* $ / $ �! >1./ ).- @B/ �R/ ) 1% U1% �@���+"�%@ $ B "%$ ' @ 1% ��$  ) '^LQ+ $�).-^-  ).-($ �%@D >/ " � +:� s / !  _L��&LQ U1% �@���+"�%@ $ B "%$ ' @�<z + " '! � + $D- E.@B/ # !�" �! ��< �"!I-(" ! ! �&�! �E81% � / s + ) � + ) 1./�LQ ) '0/�@D �E "%)  T�! &@B/�' $ + ) ! @D+"�R/�@D &LQ ) '���� ���� � � �	� �� � 	  ) '(�! 
@D - � /�� $ /�' $ + ).- 1 " � +:@ " LQ =1% ! @B/:*, 5 1./ ).- @B/ �R/ ) 1% V1% V@���+"�%@ $ B "%$ ' @�7  &'Q@D - � /�� $ /�' $ + ).- 1% O@���+"�%@ $ B "%$ ' @�<�� /
� @ 2?+ ).-  ! @B/:* $ / $ �! �1./ ).- @B/ �R/ ) 1% 	1% >@B/I2%� @ *, -0-($ + ) *&@ $ LJ/�' $ B "  T2%� @,-  ) '! �1% - 2%�!+:2%� $C@ ' @,-_-!$ L $ @B/ $ �! -Y<

� /CLQ+�1 " @B/�' $ + ) /�2%2R/��0/ � ' ) /�' " �! &@�@D &LQ ) '	/ ".-!-($ *&@B/ $ �! &LQ ) 'U1./ ).- @D TLQ+�1 �&@D 	+:� � $ '0/�@\1 � r L��%� $  3 &' r L �%� $  �E
� $  ) B "  J@D -�{ + )  - 1 ��/�LC2%@ $ ' " 1% - LJ/ P $ LJ/�@D -C- + $  ) 'I@ @ ! �&�! &LQ ) 'Q'(�!+ ) B "
@  -  ) /�LC2%@ $ ' " 1% < �  6L $�)%$ L " L
1 ��/�LC2%@ $ ' " 1% � � %  � À /6 - '>2%� @,-  ) 'YEMLJ/ $D- + )a) +:'! &�0/ �K) + "#�  Y/ " B "  -(" �>@D -��  � 1% &� )%$  &� - À /XE "%)  Q/ " !��
LQ ) '0/�' $ + ) 1% =@���/�LC2%@ $ ' " 1% v ".- B " ��/ " '! &LC2 - +:� $ !�$�)  ) �� - 'J2R/ -K-($ !�)%$	# *Y/�' $ �  �E -($ L $ @B/ $ �! &LQ ) ';/ " P 1%+ )%)
@  -
$D- +:'!+:2 $ B "  -Y< !�)  �*,+ ) *&@ ".-($ + )a$ LC2?+:�('0/ ) '! C - '�B " ��/ �  ,* "%) LQ+�1 �&@D I1% 3� @ 2?+ ).-  ! @B/:* $ / $ �! I1% 3' � 2? r L��%� $  � &'r L �%� $  �E -($ @B/C� @ 24+ ).-  � @�� $�).- +:@B/�' $ + ) ! @D+"�R/�@D � - 'A2R/���*,+ ).- '(� " *&' $ + ) � ��� � � �	� �� � 	 E8@B/I� @ 2?+ ).-  31./ ).- @B/ �R/ ) 1% 
1% 6@���+"�%@ $ B "%$ ' @ 24 " '��&'(�! ;*,+ ).-($ 1 @ � @  O*,+:LCLQ ;@ $�)
@ / $ �! < u  &@B/g� @,-(" @�'! ; ) � / $ 'I1 " *Y/��0/:*&'��&�! �
 ���� � 	 - 	 � � � ���
� ���� �� � 	 1% >@B/I� @ 2?+ ).-  T*&@ $ LJ/�' $ B "  �/ " P � /�� $ /�' $ + ).- 1 � $�).- +:@B/�' $ + )S<u +:LCLQ $�) 1 $ B "
@ 1./ ).- @B/ -  ,*&' $ + ) 2%� @ * @ 1% ) '! �EM*, &'('! �2%�!+:2%� $C@ ' @I-  &�0/ � + ) 1./�LQ ) '0/�@D I2?+ " ��@B/ � � $ *&' $ + ) *&@ $ �
LJ/�' $ B "  < � /�@	A. " �! ".-  &LQ ) 'YE $ @ ) � � /C2R/ - 1% 31%+ )%)
@  ->-($ L $ @B/ $ �! - 24+ " ��@D - ! @B/:* $ /�' $ + ).- 1 " � � @ � u @&) + { +�� B "  
B "%$ 2? &�(LQ &'('! ) '�1% �N@ � $	#  &�_*, &'('! T2%�!+:2%� $C@ ' @  &'A*, &@�@D � * $�-  &�0/C/�@D+:� - @D �N@  <

B�C���C�� ��\7X �KJ0S^J�IRU
�  - 1 @ 2)AR/ - / !  -  ) '(�! K@D � +:� s / !  6/ - '(�!+ ) +:L $ B "  ; &'3@D -�� /�� $ /�' $ + ).- *&@ $ LJ/�' $ B "  - v + "  ) ' "%) � ¾ @D � + ) 1./ �

LQ ) '0/�@f1./ ).- @B/6*,+:LC2%� @ A. ).-($ + ) 1% - L @ *Y/ )%$D- LQ - 1% �� @ 24+ ).-  I*&@ $ LJ/�' $ B "  J/ "�� +:� s / !  C+:� � $ '0/�@ �PX'! &� )  < �  -
/�L @ @ $ +:�0/�' $ + ).- 2%�!+ ! �! -!-($ �  - 1./ ).- @B/O*,+ )%) / $D-0- / ) *, J1% Q*, - �! &'0/��!1 - ES2%� $�) * $ 2R/�@D &LQ ) 'I/ " P � /�� $ /�' $ + ).- 1 ��+"�%@ $ �
B "%$ ' @  &'e1% ]2%� @ *, -0-($ + ) *&@ $ LJ/�' $ B "  �E�+ ) 'e24 &�(L $D- 1 " �0/ ) 'e@D - 1 $ P�1% &� )%$ �&�! - / )%)
@  - E:@�� @ @B/ �?+:�0/�' $ + ) 1 � "%)  @ */A. &@�@D 

���



���������
	������������������������! ���"#�
	$��%&�&	'��(��
��%&���%)���+*,	-���.���/0��-%)�1	��� ��2�,3�1�4%&65
����%,*7 8��%&�9�:�1	+5

1% 3'! &LC2 - !N@ +:@D+ !�$ B "  ��R/ -4@  -(" � "%)  �*Y/�@ $ �%�0/�' $ + ) / - '(�!+ ) +:L $ B "  �1% - * � *&@ $ * $ ' @,- +"� -  &� �N@  - 1./ ).- @D -  ) �! !�$D- �
'(�! &LQ ) ' -	-/@ 1 $ LQ ) '0/ $ �! - 5  < !.< � AR/:* À @D &'!+ ) 	 � �� � E ��$�$  7�<D?  � / s + ) �! &LJ/��/B " / �%@D �ES*, &'('! I*,+ ).- '(� " *&' $ + ) / @ ' @
*,+ ),# �(L @  	2R/��_1% - 1./�'0/�' $ + ).- �0/:1 $ +:L @ '(� $ B "  -�$�) 1 @ 2? ) 1./ ) '! -Y<? / ).- @B/ �R/ ) 1% C1% I@���+"�%@ $ B "%$ ' @ EM1% �'! &@ - 1 @ 2)AR/ - / !  -3- + ) ' � $  ) *,+ )%)#".- 24+ " �T@D � @ @&$D- '!+�* � )  �E?@B/6� @ 2?+ ).-  
! @B/:* $ / $ �! @ '0/ ) '\/�@D+:� - 2%� $�) * $ 2R/�@D &LQ ) '�1%+:L $�)
@  f2R/��S@�� @ � +:@ " ' $ + ) 1% - *Y/�@D+:'('! - LJ/ -!-($ �  - 1% - AR/ " '! - @B/�' $ ' " 1% - 1% 
@�� A @ L $D- 2)A��&�! ) +:�!1 <��  -($ !�) /�@ ! @B/:* $ / $ �! U1 " � � � � @ '0/ ) ' ! @D+"�R/�@ EF@B/	*,+:�(� @ @B/�' $ + )  ) '(�! "%)  ).-  &L��%@D $ LC2?+:�('0/ ) '
1 �� ) �! !�$D- '(�! &LQ ) ' -g$D- +:'!+:2 $ B "  -  &'O@D - � /�� $ /�' $ + ).- 1 ��+"�%@ $ B "%$ ' @ + ) 'V2? &�(L $D- 1 ��/ ¿Q)  &�V2%�!+ ! �! -0-($ �  &LQ ) 'g*, -
� /�@D " � -Y< !�) 1 @ 2)AR/ - / !  T1% 	W � � ? � � 5 � � � � � ? � � � / ).-�7 / @ ' @ @B/�� !  &LQ ) ' " ' $ @ $D-/@U$�)%$ ' $ /�@D &LQ ) '�24+ " �^@D T* � *&@D 
2%� $�) * $ 2R/�@�1% = �  � � / ).- 5 r L��%� $  	 � ���� E ��$�%^= E ��$�$�½ E ��$�$�È�7�< �  -  - ' $ LJ/�' $ + ).- � @ *, ) '! -U-  &L �%@D ) '>*,+ )��  &� !  &�
�  &� -_"%) 1 @ 2)AR/ - / !  32%�!+�*/A. �1% � ��� 5 �(%  � � / ).- 7 5 u @D &LQ ).- E ��$�$�$�7�<�?  - � /�@D " � -U-($ L $ @B/ $ �! - 1% 31 @ 2)AR/ - / !  -
� � � � � ? � � � / ).- + ) ' @ ' @  - ' $ L @  -[$�) 1 $ �! ,*&'! &LQ ) ' � 2R/��(' $ �_1% - *Y/��!+:'('! - ! @B/:* $ / $ �! - 1% >b+ - '!+ À 5 � AR/:* À @D &'!+ ) E½  � � 7 �! � @ '0/ ) ' � $  ) @D � +:� s / !  -	� L @ '(� $ B "  T1% T@���+"�%@ $ B "%$ ' @ 1./ ).- @D - 1% " P$A @ L $D- 2)A��&�! -Y<

�  	LQ+�1 �&@D ) +:L $�) /�@�1 � r L��%� $  3 &' r L �%� $  � + " � )%$ ' "%)  T2)AR/ -  	1% � A � 5 �(%�=  � / ).-�7  ) �?+ ) /:*,*,+:�!19/ �  ,*
@D -  - ' $ LJ/�' $ + ).-Y< u  &'('! T2)AR/ -  >2? " ' �&'(�! 3/ ".-!-($ LQ+�1 $	#*@  	1./ ).- @D 	LQ+F1 �&@D <� + " �U@D - ! @B/:* $ /�' $ + ).- 1 " � @ $ +F* � )  �E8@D - 1 @ 2)AR/ - / !  - 1% 3@B/I� @ 2?+ ).-  ! @B/:* $ / $ �! - + ) 'U*, &24 ) 1./ ) ' � / $ �%@D &LQ ) '
*,+ ) '(�0/ $�) ' -�<#� /	�0/ $D- + ) 2%� $�) * $ 2R/�@D > )  - ' B "  _@B/�1./�'0/�' $ + ) / - '(�!+ ) +:L $ B "  >1% -  ) �! !�$D- '(�! &LQ ) ' -[-/@ 1 $ LQ ) '0/ $ �! -
) �� - 'A/�@D+:� - 2R/ -])
@ *, -0- / $ �! &LQ ) '_ �  ,*&' "
@  U24+ " �Z@��� ) �! !�$D- '(�! &LQ ) ' $D- +:'!+:2 $ B "  �4 ) ':A $ B "  > ) � � � � LJ/ $D- 2?+ " �
"%)  Q/ " '(�! � /�� $ / �%@D C*&@ $ LJ/�' $ B "  V5 B " / ) ' $ ' @ 1% �24+ ".-0-($ �&�! �EM*,+ ) *, ) '(�0/�' $ + )  ) *Y/�� �?+ ) /�'! - E -(".- *, &2%' $ � $ @ $ ' @ LJ/ �
!�)
@ ' $ B "  �E] &'!* <�<�< 7 1 " L��&LQ V ) �! !�$D- '(�! &LQ ) '$B "%$[)  - + ) 'Q2R/ - 1% - ! �0/ ) 1% " � - *,+:�(� @ @B/�' $ �  -8! @D+"�R/�@D -Y< r @A )
� @,-(" @�'! V/�@D+:� - 1% - � " *&' " /�' $ + ).-C$ LC2?+:�('0/ ) '! - 1% K2)AR/ -  - 24+ " �I@D -($ !�) /�@�� � � � < !_) �! &'0/��!1  &LC2 $ � $ B "  O1% �
 � � / ).-  - 'U2R/�� � + $D->" ' $ @ $D-/@ / � / ) ' È � /K24+ " � $ @�@ ".- '(�! &�T@B/K'0/ $ @�@D I� @ 1 "%$ '! I1% - *Y/�@D+:'('! - 1 " � @ $ +�* � )  C*,+:LC2R/ �
�0/�' $ �  &LQ ) '	/ " � @ @&$D- '!+F* � )  ;5  < !.< � + " �! ).- 	 � ���� E ��$�$���7�< z + " '! � + $D- ER*, �1 @ 2)AR/ - / !  �/Q2%�!+"�R/ �%@D &LQ ) 'T*/AR/ ) !N@
2%�!+ ! �! -!-($ �  &LQ ) 'T/ �  ,*	@B/C1 $ L $�)#" ' $ + ) 1 " � +:@ " LQ 	1% ! @B/:*, TLQ+ �  ) 1 " �0/ ) '�@D � @ @&$D- '!+�* � )  	 &'[@D � @ $ +F* � )  <r @4 - ' $ LC2?+:�('0/ ) '[1% ) +:'! &�PB "  _*, �1 @ 2)AR/ - / !  ) �� - ' B " � "%) 1 @ 2)AR/ - / !  �LQ+ �  )O-(" � "%)  ).-  &L��%@D >1% _* � *&@D -
! @B/:* $ / $ �! -  &' $�) ' @ ! � @C-(" �>@D - � /�� $ /�' $ + ).->$ LC2?+:�('0/ ) '! - 1 " � +:@ " LQ C1% ! @B/:*, � *4AR/LB "  C* � *&@D ! @B/:* $ / $ �! < r @\ - '
2%�!+"�R/ �%@D B "  [*, - �! &'0/��!1 - 1 "J-���- '��&LQ [*&@ $ LJ/�' $ B "  )  - + $  ) '2R/ - *,+ ) ' $�)#".-  &'f*,+ ).- '0/ ) ' -Y<N?  ^2%@ ".- E $ @. - 'f/ ".-0-($
2%�!+"�R/ �%@D B "  �'!+ " '! - @D - *Y/�@D+:'('! - *,+ ) ' $�)  ) '0/�@D -�)  �� @ 2?+ ) 1% ) 'T2R/ - 1% �LJ/ )%$ �&�! -��F) *4A%�!+ )  Q/ " P � /�� $ /�' $ + ).-
1 ��+"�%@ $ B "%$ ' @ ERL��&LQ -($ *��� - '[@�� A � 2?+:':A�� -  B "  ) + ".-��  &�!+ ).-Y<

!_)  32R/��(' $  31% T@�� @ ' " 1% �1% T@B/ � � $ *&' $ + ) *&@ $ LJ/�' $ B "  -  &�0/ �R/ -/@  -(" �_@D -  ) �! !�$D- '(�! &LQ ) ' -�$D- +:'!+:2 $ B "  - � ? �
����$  &' � ?*� �)!�!�� %^=�� 1 @ *&� $ ' - 2%� @ * @ 1% &LCLQ ) ' < �  A*4A.+ $ PQ1% A*, --($ '! -e) �� - '2R/ - / ) +�1 $�)S< � /T1./�'0/�' $ + ) 1 " � $ '! 
� ? � �)!�!  &'A1 ";-!$ '! � ? � ����$�-!" �[@�� $�) '! &� � /�@�@D  �§½X< � � /I/ @ ' @  �  ,*&' "
@  >2R/��A*Y/�@ $ �%�0/�' $ + ) / - '(�!+ ) +:L $ B "  	1 "
� � � � �4 ) ':A $ B "  �/ �  ,*�@D TLQ+�1 �&@D ! @B/:* $ / $ �! �1 � r L��%� $  � &' r L��%� $  K5 � AR/:* À @D &'!+ ) 	 � �� � E ��$�$  7 B "%$ $�) *,+:�(24+:�! "%)
1 @ 2)AR/ - / !  ULQ+ �  ) *,+ ).- '0/ ) '^1./ ).- @B/ �R/ ) 1% U1% A@���+"�%@ $ B "%$ ' @�< r @8 ) � @,-(" @�'! _2?+ " �f@D - 1% " PJ ) �! !�$D- '(�! &LQ ) ' - E "%)
1 @ 2)AR/ - / !  B " / -!$ LQ ) ' $�)�� /�� $ / ) ' -!" �Z*, &' $�) '! &� � /�@�@D T*,+:LC2%� $D-  ) '(�! !  �  &' %  � < r )��  &� -  &LQ ) 'YEX@B/�1./�'0/�' $ + ) 1 "
-($ '! � ? � %^=��  - ' �R/ -/@  -(" �^@B/3*Y/�@ $ �%�0/�' $ + ) / - '(�!+ ) +:L $ B "  T ) '(�! �@�� $�).- +:@B/�' $ + ) 1 � @ ' @ ��G � � 	  &'Z@D -�� /�� $ /�' $ + ).-
1% I24+:�!+ -($ ' @ @D I@D+ ) ! 1% I@B/;*Y/��!+:'('! CLQ -(" � @  C2R/��3/�'(' @&)F" /�' $ + ) / " Pa�0/ � + ).-�} 5 � AR/:* À @D &'!+ ) 	 � ���� E ��$�$�� / 7�< r @
 ) � @,-!" @�'! "%) 1 @ 2)AR/ - / !  O1% G � � ? ��� ) + ) *,+ ).- '0/ ) 'I1./ ).- @B/ �R/ ) 1% O1% K@���+"�%@ $ B "%$ ' @ 2?+ " ��@D -($ !�) /�@ � � � �
�4 ) ':A $ B "  <?  C'! &@ - 1 @ 2)AR/ - / !  -	- + ) '	'!+:'0/�@D &LQ ) ' $�) *,+ )%)#".- 2?+ " �T@D - ! @B/:* $ /�' $ + ).- 1 " � � @ � u @&) + { +�� B "  6 &'T@D I�! &'0/��!1
 ) '(�! K@D � +:@ " LQ J1% ! @B/:*, J1./ ).- @B/ �R/ ) 1% 61% C@���+"�%@ $ B "%$ ' @  &'	@D -�� /�� $ /�' $ + ).- 1% C@���+"�%@ $ B "%$ ' @K-  &�0/=/�@D+:� - @B/ $D-0-/@
*,+:LCLQ "%) 2R/��0/�L �&'(�! 	@ $ �%�! <

���



�����&�  ~"#%&�����[�
	�* &	���*-�- ~��5- �#%&�9� �@	����~�[

en
 %

o SPECMAP 

O
δ18

−2.5
−2

−1.5
−1

−0.5
0

0.5
1

1.5
2

0 100 200 300 400 500 600 700
Temps (ka)

800

en
 %

o

ODP 849

O

18 δ

2.5

3

3.5

4

4.5

5

5.5

e
n

 %
o

O
δ1

8

ODP 677

3

3.5

4

4.5

5

5.5

en
 %

o

ODP 677+846
O

18 δ

2.5

3

3.5

4

4.5

5

5.5

18
 O ODP 659

δ
 e

n 
%

o

0 0.5 1 1.5 2 2.5 3
5.5

5

4.5

4

3.5

3

2.5

3.5

Temps (Ma)

.0/21*3G4I6�4(��9&��KMJ�JLP�EGF�@ FTKCSTK ��@ N�O�E?F � 	�� ��R�EGF�F�@ASTEGF�D @2FTSTPGF�R�<CJ�F�DAE�ST<CB�D2E�<ZO �C[ ��[�\�� ]Tl?ec]��7n�|�a�ec]Tq(]Tlsa " � �8� ��)&�U]T|�a�]k� ~ ecn�q(i]Tl¢d?lmn-aciT|ph?]�h?iT^�nXxwacn�rIl¢|�ayx7lCh?xweyh�]kaplL� ]T|�a=a�eyxw`Tiutsdm]�|�dGepoX]k|������%hG]keclmn�]kec| �7xG6� �r7dm|po�]T|gx7d?a�ec]k|=]Tl?ec]��7n�|�a�ec]Tq(]Tlsac|=|�rIlsapa�eyx7`Tik|
|�d?e�o�]T| �G6 � h?]kecl?n�]kec| �%x ]k�G`T] ~ aci¨oX] "�n-ac]	� � �+��dm|ctsdL� � 8s6 ���%xG60\�]T|(a�eyx7n-ac| �mr7ecn��Tr7lsayx7d?��]Tl ~ rIn�lsacnXo�o�iT|�`Tr7e�ec]k| ~ rIlChG]Tlsa ~ rId?e`��mxItsdm]+]Tl?ec]��7n�|�a�ec]Tq(]Tlsaux7dG�¡^Ixwo�]Td?ec|(quxQ�?n�quxwoX]k|�]ka(q(n�lmn�quxwoX]k| ~ ecn�|�]T|u|�d?e�oX]%h?]kecl?nX]beu`k�G`To�]>�IoXx7`knAxwn-ec]I60\�]T|uh?r7lmlmik]T|(rIlsa(ikacieciTiT` �Cx7lsacn�o�o�rIlmik]T|�acr7dm|�o�]T|=4������(x7l?| ~ xwe�n�lsac]ke ~ rIoXxQacnXr7l%o�n�lmi�xwn�ec]76

�)!



���������
	������������������������! ���"#�
	$��%&�&	'��(��
��%&���%)���+*,	-���.���/0��-%)�1	��� ��2�,3�1�4%&65
����%,*7 8��%&�9�:�1	+5

M
o

d
èl

e 
d

’im
b

ri
e 

et
 Im

b
.

0

−6.0

−4.0

−2.0

2.0

4.0

6.0
δ18

Ο
F

ilt
ré

(O
D

P
 6

59
)

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

O
D

P
 6

7
7
+

8
4
6
 

−0.4

−0.2

0

0.2

0.4

O
bl

iq
ui

té
 (d

eg
.)

22

22.5

23

23.5

24

24.5

0 0.5 1 1.5 2 2.5 3 3.5 4
Temps (Ma)

.0/A1*3*476�4 ��9 �gK�����<m>Q<m@ FTKMJ E?JZST>QE D2EGF+R�KMJ�JLP�EGF�@ FTKCSTK ��@ N�O�E?F+EmJ � 	�� � B;E?JMS �L@ N�O�E R�EGF+F�@ASTEGF �^��� ����� EGS���������� �)�
� D2ST>QPGF�R�<CJ�F�D2<(B�<CJ�R�EgR�EgD�V�KZB�D @ NLO�@2STP��mD2E^��KLR �?DAE]�ZDA<CH_@2<m@2>QE�R*V�����BL>7@AE�E�S ����B�>w@2E � D2Sk>wP��GE�S�D2EGF�?<?>w@2<mS�@AKMJ�F�R�V�KZB�D @ NLO�@2SkP
FQO�>¢D2EGF��
R�E�>7J�@2E�>wF	
�<L[�\�]T|vhGrIl?lmiT]T|=n�|�rwacr ~ nXtsdm]k|�]kago�](q(r�h  koX][�7oXx7`TnXx7n-ec]+rIlsapikaci�ec]�h�ec]T|�|�iT| ~ dmn�|=jCo-a�eciT|gh?x7lm|po�� n�l�ac]bec^IxwoXo�]hG] %2eci�tsdm]klm`T]u`Tr7q ~ ecn�|�]kl�a�ec]�8 ��]kaZ��� � � 7Uxwl `T]Tlsa�eci(|�d?e�o�]+`b�?`koX] ~ ecnXl?`Tn ~ xwo h?]A�G4 �����Ux7l?|+¦(' ' 052 �

� �
77x7lC§p]ba�tsdmn�`Tr7q ~ ec]Tlmh

oXx ~ o�d ~ xwe�avh?]k| %Aeci�tsdm]Tl?`T]T| ~ ecn�lm`Tn ~ xwo�]T|�hG]�o�� rI¥?o�nAtsd?n�aci�¦�^_r7n�egayx7¥?o�]�x7d 476 �7§b6�\L]T|pa�eyx7n-ac|6�Cx7` ��d?eciT|g`Trwe�ec]T| ~ rIlmh?]Tlsavx7d?�¢q(n�q(nXquxx ~m~ ecrQ�Gn�quxwacn %2|=h?]T|�|�n �7lCxwd?��]ka�oX]k|\�TrIl?]T|\�wecnX|�ik]T|px7d3�TrIl?]T|=hM� xwq ~ o�n-acdChG]T|�quxQ�?n�quxwoX]k|T6M\�xu|�rIo�d?acn�r7l¢hM� r7¥mo�nXtsdmn-aciv]T|�a�nX|�|�d?]�hG]�oXx|�r7o�d?acn�rIl�x7|�a�ecr7lmr7q(nAtsd?]�hG]�\�x7|��7xwe ��� � ���A¦�43�����I§b6�\�xphGn��Mibec]Tlm`T]�]Tlsa�ec]�o�]T| hGrIl?lmiT]T|�n�|�r7acr ~ nXtsdm]T| ~ ecrQ^�nX]kl�a5h?]k| +mdm`kacdmxwacn�rIl?|*o�rs`�xwoX]k|hG]�ac]Tq ~ ikeyxQacd?ec]�hG]T| % r7lCh?|�rs`TiTx7lmnXtsdm]k|�tsd?n�hGn��  bec]Tlsa�|�dmn�^Ixwlsa�oX]k|�`krsr7eyh?r7lml?iT]T|S�IiTr �7eyx ~ �mnXtsdm]k|�hGd¨o�n�]Td�h?]�% r7eyx0�I]I6

��%



� �������	��
� �

� ��������� ��������������� �!� ��" # $%# ��&'"(� ) *+��&,���-"(���

.+/1032547698;:<0>=?4@/
ACB7D?E3FHGJILKNM?BOBQPNK@DQRTSUPVFTDWM?X�Y9Z[F;\]R_^JXWZLI`PaFHKNI`RTSbBWKcZedfBQPNKNIL\gFHKNI`RTSh^JBQPcijFHMNI[FHKNI`RTSUPcK?BW\kG5RTM?BWZLZ`BQPl^JBmZednFHGJZ[FHKNI`P?P?B �

\]BWS_K@GJZ[FHSUXWKaFHILM?B�BWSJopBWSU^+M?XQBQP1G3FHMcZednFHZLK?BWMNS3FHSUDQB;^JBmG>XWMNI`R	^JBQPcojZ[FTDWI[FHILM?BQPlBWKlILSqK?BWMNojZ[FTDWI[FHILM?BQPsr
t GJM?uQPvFQipRTILMwI`PaRTZ`X�Z`BQP<GJM?R	DQBQP?PNxUPwGJM?XQ^JRT\kILS3FHSqK?PvG>RTxJijFHSqKvBWSJopBWSU^+M?BWMy^JBQPwiTFHMNI[FHKNI`RTSUPv^JBQP<\]RT\]BWS_K?Py^zd ILSUBWMNKNI`B

P?xJMCZ`BQPlXQD?EUBWZLZ`BQP@^JBmK?BW\kGUP@RTMN{JILKaFHZ`BQP}|+SURTxUP@XWKNxU^+I`RTSUP@BWS~^JXWKaFHILZe|U^UFHSUP�xJS~P?BQDQRTSU^�K?BW\kGUP}|+Z[FDQRTSqKNMNIL{JxJKNI`RTShZLI`XQB
Y]Z[F]^JX���RTMN\gFHKNI`RTS�^zd xJSUB9GJZ[FHSUuWK?B9SURTShMNILojI`^JB;P?RTxJ\kI`P?B9Y]xJSUBOM?BQ^+I`PNKNMNIL{JxJKNI`RTS�^JB9P?BQP@\gFTP?PaBQPlB��+K?BWMNSUBQP;��ojZ[FTDQBj|
R	DQXsFHS<|}FHKN\]RjPNGJEUuWM?B}��r��wF�M?XWG5RTSUP?B�GJZ[FHSUXWKaFHILM?B�^JXWG>BWSU^�GJMNILSUDWILG3FHZ`BW\]BWSqK�^JB�Z[F�MNEUXQRTZ`RTojI`B�^JBQP<\gFHK?XWMNI[FHx+�OILSqK?BWMNSUBQP
BWK�^+x�GJM?RH�UZ>MaFT^+I[FHZz^JBQPCG3FHMaFH\]uWKNM?BQP�GJEq�+PNI`�_xUBQPCGJZ[FHSUXWKaFHILM?BQP���ojMaFQi	ILK?Xj|+^JBWSUPNILK?Xj|+XWZ[FTPNKNI`DWILK?Xj|	MNILojI`^+ILK?Xj|_i	I`P?DQRjPNILK?X}��r
� FHSUP7Z`BgDsFT^+M?B]^JB]DQBWKNK?BkKNEUuQP?Bj|5Z`Bk��RTMN\gFHZLI`PN\]B�FT^JRTGJK?XgBQPNKODQBWZLxJI�^JB]Z[F�MNEUXQRTZ`RTojI`Bg^JB]�-F��	�CBWZLZer t GJM?uQP�FQipRTILM
MaFHGJG5BWZ`X7Z`BQPlGJM?RTGJMNI`XWK?XQP1FTP?P?R	DWI`XQBQP1Y;Z[FkM?XWG>RTSUP?BOi_I`P?DQR � XWZ[FTP?KNI`�qxUBO^zd xJSUB�GJZ[FHSUuWK?Bj|3RTSh^+I`PaDWxJK?BO^JB7Zed ILS+�UxUBWSUDQB�^JB
Z[F�PNKNMaFHKNI��3DsFHKNI`RTS Y�KNMaFsipBWM?P7Z[F�DQRT\kG3FHMaFHI`P?RTS BWSqKNM?Bk^+I��zXWM?BWSqK?PO\]R_^JuWZ`BQP7^JBPNKNMNxUDWKNxJM?BILS_K?BWMNSUB]PNIL\kGJZ`Bjr5�vFHMODQB
{JI[FHI`P}|zRTS D?EUBWM?DaEUB�Y�I`P?RTZ`BWMOZ`BQPOG3FHMaFH\]uWKNM?BQPOG5BWMNKNILSUBWSqK?P;�qxJI�ipRTS_KOILS+�UxUBWSUDQBWM�Z`BGJM?R	DQBQP?PNxUPO^JBkDQRT\kG5BWSUPaFHKNI`RTS
I`PaRjPNKaFHKNI`�qxUBmGJZ[FHSUXWKaFHILM?Bjr
�<BQPm^JBWx+��^JBWMNSJI`uWM?BQP7P?BQDWKNI`RTSUPmKNMaFHILK?BWS_K7GJZLxUP�P?G>XQDWI��3�_xUBW\]BWSqKO^JB;Z[F��wBWMNM?BkBWKmG>BWMN\]BWKNK?BWS_K7xJSbKNMaFsiTFHILZ�GJM?X �

G3FHMaFHK?RTILM?B�Y�ZedfXWKNxU^JBg^JBkZ[F���MNI`DWKNI`RTS DWZLIL\gFHKNI`�_xUBg^UFHSUPOZ`B]D?E3FHGJILKNM?B�PNxJILiTFHS_Ksr � FHSUP7xJSUBkKNM?RTI`P?I`uW\]BgP?BQDWKNI`RTS<|<RTS
DaEUBWM?D?EUB�^zdnFH{>RTM?^�Y�BQPNKNIL\]BWM9Z[F�ijFHMNI[FHKNI`RTS(\gF��+IL\gFHZ`Bg^zdnFHGJZ[FHKNI`PaP?BW\]BWSqKK?BWMNM?BQPNKNM?B�^+xJMaFHSqK;Z`BQP�GJMNILSUDWILG3FHZ`BQP9G>X �
MNI`R	^JBQP�ojZ[FTDWI[FHILM?BQP�K?BWMNM?BQPNKNM?BQP�^JBWGJxJI`P�Z`B@��XQRTGJM?RTK?XWM?RT�sRT e�qxUBjr_�<M?uQP¡G5BWxg^JB@DQRTS_KNMaFHILSqK?BQP�B��+I`PNK?BWSqK¡G5RTxJM¡Z[F�GJZLxJG3FHMNK
^JB�DQBQP�ojZ[FTDWI[FHKNI`RTSUPs|pM?BWSU^UFHSqK¡^JXWZLI`DsFHK?B@BWK�PNG5XQDWxJZ[FHKNILipB�xJSUB�K?BWZLZ`B�BQPNKNIL\gFHKNI`RTS<r � FHSUP�DQB�DQRTSqK?B��+K?Bj|pRTSkBQP?PaFHI`B�^zdfB�� �
KNMaFHILM?BCZ`B�\gF��	IL\9xJ\¢^zd ILS+��RTMN\gFHKNI`RTSUP¡G>RjP?P?IL{JZ`B�^JBQP�^JRTSJSUXQBQP�opXQRTZ`RTojI`�_xUBQP�RTx;ojZ[FTDWI[FHILM?BQP�^+I`P?G>RTSJIL{JZ`BQP@��FH\kGJZLILKNxU^JB
BWK�G>RjP?ILKNI`RTS�^JBQP�ojZ[FTDWI[FHKNI`RTSUPs|	G3FHZ`XQRTopXQRTojMaFHGJEJI`B7DQRTSqKNILSUBWS_KaFHZ`B}��rJ�yRTxJMcD?E3FT�_xUB1G>XWMNI`R	^JB@ojZ[FTDWI[FHILM?Bj|	Z`RTM?P?�_x<d xJS�G3F �
MaFH\]uWKNM?B�\gF�£NBWxJM�S<dfBQPNK�G3FTP�DQRTSqKNMaFHILSqKs|_P?RTS;ILS+�UxUBWSUDQBcPNxJM�Z[FlijFHMNI[FHKNI`RTS\gF��	IL\gFHZ`Bc^zdnFHGJZ[FHKNI`PaP?BW\]BWSqK�BQP?KvXWKNxU^+I`XQBjr
¤ S+�US<|j^UFHSUP�xJSUBC^JBWMNSJI`uWM?BlP?BQDWKNI`RTS<|TRTS^JXQDWMNILK�Z`BQP�\]R	^JuWZ`BQP�i	I`P?DQR � XWZ[FTPNKNI`�_xUBQP�xJKNILZLI`P?XQP�G3FHM�Z[F�PNxJILK?BCG>RTxJM�Z[F��wBWMNM?B
BWS \]BWKNKaFHSqKBWS(FQijFHSqK;Z`BQPOG3FHMaFH\]uWKNM?BQP9Z`BQPO\]RTILSUP;DQRTSqKNMaFHILS_K?P;�_xJI¡ILS+�UxUBWM?RTS_K;PNxJM�Z`BkGJEUXWSURT\]uWSUB�^JB]��MNI`DWKNI`RTS
DWZLIL\gFHKNI`�_xUBjr

¥7¦a§ ¨ 254c©;2>=?ªv0>«�¬�@ª�/;ª�2>®@¯a«�¬
° SUB�^JBQPkDQRTSUP?XQ�_xUBWSUDQBQP]^+ILM?BQDWK?BQPk^JBQPkDW�+DWZ`BQPk^JB�ojZ[FTDWI[FHKNI`RTSUP]BWSJopBWSU^+M?XQPkG3FHMkZ`BQP\]RTxJipBW\]BWSqK?P�RTMN{JILKaFHx+�

GJZ[FHSUXWKaFHILM?BQP;BQPNK7Z`BkKNMaFHSUP?G>RTMNK�^JB]\gFHKNI`uWM?B]BWSqKNM?BgZ`BQP7�sRTSUBQPOG5RTZ[FHILM?BQP�BWK�^JBQPO�sRTSUBQP�^JBkGJZLxUP7{3FTPaP?BQP7Z[FHKNILKNxU^JBQPsr
±_xJM�Z[FO�yBWMNM?Bj|_Z`RTM?PC^zd xJSUBl^JXWojZ[FTDWI[FHKNI`RTS<|+Z[FO\gF�£²RTMNILK?X�^JB@Z[FOojZ[FTDQBlI`PaPNxUB@^JBQPCDsFHZ`RTKNK?BQPCBQP?K�\]XWZ[FHSJopXQB1MaFHGJI`^JBW\]BWSqK
Y�ZedfBWSUP?BW\9{JZ`B]^JBQP7BsFHx+��R	DQXsFHSJI`�_xUBQP7BWKmDQRTS_KNMNIL{JxUB]DQRTMNM?XWZ[FHKNILipBW\]BWSqKkY�xJSUBkFHxJoj\]BWSqKaFHKNI`RTS(^+x-SJILipBsFHx�\gFHMNILS<r

�j³



���������
	����������������������������
����������	 �"!#�$&%�	'��(*)+��%,���	-��

�wF7��RTMN\]Bl^JBlZ[FO�yBWMNM?B1BQPNKCFHxUP?PNI>F��zBQDWK?XQBlBWK�Z`B@KNMaFHSUPNG5RTMNK�^JB@\gFHKNI`uWM?B@EURTM?PC^JBQP��sRTSUBQP�G5RTZ[FHILM?BQP�GJM?R}ipR_�_xUBmFHILSUPNI
xJSUB�FHxJoj\]BWSqKaFHKNI`RTS-^JB7ZednFHGJZ[FHKNI`P?P?BW\]BWS_KlK?BWMNM?BQPNKNM?Bjr
� Bc�eF�.QRTSgopXWSUXWMaFHZ`Bj|+^JB@SURT\9{JM?BWx+�gGJM?R_DQBQPaPNxUP�B��+K?BWMNSUBQPCBWK�ILSqK?BWMNSUBQPCG5BWxJipBWSqK�BWSJopBWSU^+M?BWM�xJSUBl\]R_^+I��3DsFHKNI`RTS

^JBQP@\]RT\]BWSqK?P1^zd ILSUBWMNKNI`B�BWK@^JB7ZednFHGJZ[FHKNI`PaP?BW\]BWSqK1GJZ[FHSUXWKaFHILM?B�^JRTSqKlZ`BQP@GJMNILSUDWILG3FHx+�~P?RTSqK0/
1 �<BQP�DW�	DWZ`BQP1^JBm��RTS_K?B�BWK�^JB7M?B���RTMN\gFHKNI`RTS�G5XWMNI`R_^+I`�_xUBQPl^JBQP1DsFHZ`RTKNK?BQPlG5RTZ[FHILM?BQP�FTPaP?R_DWI`XQP1YZ[FkijFHMNI[FHKNI`RTSb^JB9P?BQPXWZ`XW\]BWS_K?PkRTMN{JILKaFHx+��BWKkF��	I[FHx+��BWK;^JRTS_KkZedfB��5BWKG5BWxJK32WKNM?B�G3FHMNKNI`BWZLZ`BW\]BWS_K�DQRT\kG5BWSUP?X�G3FHM9ZednF�£²xUPNK?BW\]BWSqK

I`P?RjP?KaFHKNI`�qxUB7^JB7Z[FP?xJ{UPNxJM²��FTDQBOZLILKNEURjPNGJEUXWMNI`�qxUB�BWK@\gFHSqK?BWZLZLI`�_xUBjr
1 �<BQPmijFHMNI[FHKNI`RTSUPO^JB;Z[F�i_ILK?BQP?PaB9^JBM?RTKaFHKNI`RTS BWSJopBWSU^+M?XQBQPs|zPaRTILK�G3FHM7xJSUB;M?BQ^+I`PNKNMNIL{JxJKNI`RTS(^JBQPm\gFTP?P?BQPmILSqK?BWMNSUBQPBWK54HRTx�B��	K?BWMNSUBQPs|_P?RTILK�G3FHM�ZednFTDWKNI`RTS�YOZ`RTSJo9K?BWMN\]B1^JBQP�B��zBWK?PC^+I`P?PNILG3FHKNI���P1��B��zBWK�^JB@\gFHM?XQBj|q��MNI`DWKNI`RTSgSURs�qFHx �

\gFHS_K?BsFHx ��r
1 �<BQP¡FHSURT\gFHZLI`BQP�^JBC\gFTP?PaB�FTPaP?R_DWI`XQBQP�Y1Z[F�DQRTSqipBQDWKNI`RTS�^UFHSUP�Z`B�\gFHS_K?BsFHxb�76@I`DsFHM?^98;:�<�=+>`|�? ³j³A@ ��|TZ[F�PNxJ{5^+xUDWKNI`RTS^JBmGJZ[FT�_xUBQP@DQRTSqKNILSUBWS_KaFHZ`BQPmBWKlR_DQXsFHSJI`�_xUBQP��e±_G3FT^UFB8C:,<�=+>[|D? ³j³A@*EU� BWG3FHMNI`P38;:,<�=�>[|D? ³j³�� ��BWK@Z[F^JXWMNILipB�^JBQP

GJZ[FT�_xUBQP@DQRTSqKNILSUBWS_KaFHZ`BQPsr
1 �wFDWM?XsFHKNI`RTSh^zdfB��JDQuQP@RTx�^JB7^JX���FHxJK?P@Z`R_DsFHx+��^JBm\gFTP?P?Bm^+xUBOY;Z[F���RTMN\gFHKNI`RTSh^zd xJS�G3FHS3FTDaEUBORTx~^zd xJSGF PNxJG5BWM �GJZLxJ\]BIHmGJM?R}ipBWS3FHSqKm^+x�\gFHSqK?BsFHx�GJM?RH��RTSU^zr
�¡dfXQD?EUBWZLZ`B�^JBK?BW\kGUPO^JBQP7ijFHMNI[FHKNI`RTSUP�FTP?PaR_DWI`XQBQPOFHx+��^JBWx+�-^JBWMNSJI`BWM?P�GJEUXWSURT\]uWSUBQP�BQPNKODQBWZLZ`Bg^JBQPmGJM?R_DQBQP?P?xUP

DQRTSqipBQDWKNI���Pc^UFHSUP�Z`Bl\gFHS_K?BsFHx<|JDjdfBQPNK�Y9^+ILM?B�^JB1ZedfRTM?^+M?Bm^JB3JCKAL�Y$JCKIM�FHSJSUXQBQPsr�N Z>BWS�M?XQP?xJZLK?B1�_xUB1P?xJM�Z`BQP�XQD?EUBWZLZ`BQP
^JB~K?BW\kGUPg^JBh�hILZ[FHS�OpR}i_ILK?DaE<|�RTS G>RTxJMNMaF�DQRTSUP?I`^JXWM?BWM�BWS {5RTSJSUBbFHGJGJM?Rs�	IL\gFHKNI`RTS �qxUB~Z[F-M?BQ^+I`PNKNMNIL{JxJKNI`RTS ^JBQP
\gFTP?P?BQP�ojZ[FTDWI[FHILM?BQPs|qZednF�£²xUPNK?BW\]BWS_K�I`P?RjP?KaFHKNI`�qxUB1ILSqK?BWMNSUB�BWK�Z`BQP�iTFHMNI[FHKNI`RTSUPC^JB1Z[F7i	ILK?BQP?P?BlFHSJojxJZ[FHILM?B7FHGJG5RTMNK?BWSqKCZ`BQP
DQRTSqKNMNIL{JxJKNI`RTSUPC\gF�£²BWxJM?BQP�FHx+�ijFHMNI[FHKNI`RTSUP�^JBQP¡\]RT\]BWSqK?P�^zd ILSUBWMNKNI`BlGJZ[FHSUXWKaFHILM?BQPsr � B�GJZLxUPs|qRTSkG>RTxJMNMaF7DQRTSUP?I`^JXWM?BWM
�qxUB7G5BWSU^UFHSqK1Z[Fk^+xJM?XQB�DsFHMaFTDWK?XWMNI`P?KNI`�qxUB�\gF��	IL\gFHZ`BO^zd xJSUB�G>XWMNI`R	^JBO^JB7ojZ[FTDWI[FHKNI`RTS��QP �AR �-Fp��|JZed ILS+�UxUBWSUDQB9^JBQP
B��5BWK?P@^+I`PaPNILG3FHKNI���PlPNxJM@Z[F;i	ILK?BQP?P?B7^JBmM?RTKaFHKNI`RTS�FHSJojxJZ[FHILM?B�\]Rs�pBWSJSUB9BQPNKcSUXWojZLILopBsFH{JZ`Bjr
� FHSUPcZ`B7M?BQPNK?B7^JB7DQB7DaE3FHGJILKNM?Bj|3RTShP?XWG3FHM?BWMaF;Z`BQPlDQRTSqKNMNIL{JxJKNI`RTSUPm^JBQP�iTFHMNI[FHKNI`RTSUPlILSUBWMNKNI`BWZLZ`BQP@ZLI`XQBQPlY;Z[FkM?BQ^+I`P �

KNMNIL{JxJKNI`RTS-^JBQP1\gFTP?P?BQP�B��+K?BWMNSUBQP��R	DQXsFHS<| ojZ[FTDQBQPs| FHKN\]RjPNGJEUuWM?B}�1XQ�_xJILiTFHZ`BWS_KOFHxbDQRT\kG5RTMNK?BW\]BWSqKO^zd xJSUB9GJZ[FHSUuWK?B
MNILojI`^JB�BWK�DQBWZLZ`BQPCZLI`XQBQPcYOZ[F�M?BQ^+I`PNKNMNIL{JxJKNI`RTS�^JBQPC\gFTP?P?BQP�ILSqK?BWMNSUBQPcDQRTMNM?BQPNG5RTSU^UFHSqKlYOxJSUB1GJZ[FHSUuWK?B�GJZLxUP�M?XsFHZLI`PNK?BmBWK
^JX���RTMN\gFH{JZ`Bjr�N Z	F@XWK?X�GJM?RTG5RjP?X��_xUB�DQBWMNKaFHILSUBQP�FHSURT\gFHZLI`BQP�^JB�\gFTP?P?B�^UFHSUPvZ[F@ZLILKNEURjPNGJEUuWM?B�BWKyZ`B�\gFHSqK?BsFHxGJxJI`P?P?BWS_K
DWM?XQBWMcxJSUBmILSqipBWM?PNI`RTS~BWS_KNM?B7Z`BQP�\]RT\]BWSqK?P@^zd ILSUBWMNKNI`BOILSqK?BWMN\]XQ^+I[FHILM?BQPlBWKcGJMNILSUDWILG3FHx+��DQRTSU^+xJI`PaFHS_K1Y9xJSUBmM?RTKaFHKNI`RTS
MaFHGJI`^JB9�QPS? � ��Fp��^JBTPVU�KIWc^JBQP�DQRTS_KNILSUBWSqK?PcYmZ[F���M?RTSqKNI`uWM?B1^+x���M?XQDsFH\9{JMNI`BWS-�QP ���AR �-Fp�c�7XmILM?P?D?E_i_ILS�O�8C:�<A=�>[|
? ³j³IY ��r ACBWKNK?B7ILSqipBWM?P?I`RTS<| FHGJG5BWZ`X�FZN SUBWMNKNI[F"N SqK?BWM?DaE3FHSJopB��wMNxUBO�yRTZ[FHM�[ FHSU^JBWM]\k�7N^N �c��[���SUB7P?BWMaF;G3FTP@^+I`PaDWxJK?XQB
I`DWIe|TZ`BQP�iTFHMNI[FHKNI`RTSUP�^JBQP�\]RT\]BWS_K?P�^zd ILSUBWMNKNI`BcXWKaFHSqK¡DQRTSUP?I`^JXWM?XQP�xJSJI`�qxUBW\]BWS_K�DQRT\k\]Bc^JBQP�G5BWMNKNxJMN{3FHKNI`RTSUP¡^JBCZedfXWKaFHK
F ^zdfXQ�qxJILZLIL{JM?B_\OGJZ[FHSUXWKaFHILM?Bjr
�<BQP@ijFHMNI[FHKNI`RTSUPl^JBmZedfBWZLZLILGJKNI`DWILK?X9^+�_S3FH\kI`�_xUB7GJZ[FHSUXWKaFHILM?B

`�a�bdcVegf7hjilknmpo�q
c r

� @ r�?}�
P?RTSqK�^JRTSJSUXQBQP�G3FHM�Z[FOiTFHMNI[FHKNI`RTS�^JBQP�\]RT\]BWSqK?Pc^zd ILSUBWMNKNI`Bm^+I[FHopRTS3FHx+� h r k

BWK c ^+xgK?BWSUP?BWxJMc^zd ILSUBWMNKNI`Bjr � dnFHGJM?uQPZ`BQP@M?BWZ[FHKNI`RTSUPk�]?jr Y ��|y�]?jr @A@ �@BWK9�]?jr�? Y ��|UZedfBWZLZLILGJKNI`DWILK?X;^+�_S3FH\kI`�_xUB�BQP?Kl^+ILM?BQDWK?BW\]BWSqKmM?BWZLI`XQB9YkZ[F]DQRT\kG5RjPaFHSqK?B�E3FHM �
\]RTSJI`�qxUBO^JB�^JBWojM?X @ ^+x~G5RTK?BWSqKNI`BWZwojMaFsi_ILKaFHKNI`RTSJSUBWZyK?RTKaFHZ

sut-b cvewf7hxixk"mpo�qy{z t r
� @ r @ �

G3FHM
`-a�b sut| r

� @ r~}p�
R��g| b cTo y z

t BQPNKkZ`B��eFTDWK?BWxJMg^JB�DQRTSU^JBWSUPaFHKNI`RTS<r��1RTxUPkipBWMNM?RTSUP��qxUB�DQBWKNK?B~ZLILSUXsFHMNILK?X�G>BWMN\]BWKNKNMaF ^JB~^JX �
DWMNILM?BgPNIL\kGJZ`BW\]BWS_K9Z`BQP9iTFHMNI[FHKNI`RTSUP9^JB]ZedfBWZLZLILGJKNI`DWILK?X�^+�_S3FH\kI`�_xUB�Y�KNMaFQipBWM?P;Z`BQPOijFHMNI[FHKNI`RTSUP9BWK�Z`BQPOGJM?RTGJMNI`XWK?XQP^JB
ZednFHGJZ[FHKNI`P?P?BW\]BWSqK�GJZ[FHSUXWKaFHILM?B sut r

� R



���~��� ( ��� ! ���3� 	-� ! %��-�~� � !�� � ��� ��	-�	��
'�(*)�
'%'�������%��	-��j� ��� � 	-����G�&��� � ���	��
'
�wFbKNMaFTDQB�^+x K?BWSUPaBWxJM]^zd ILSUBWMNKNI`B�XWKaFHSqKkILSqijFHMNI[FHSqK?B~G3FHM;M?RTKaFHKNI`RTS ^+x M?BWG5uWM?B�BWKkP?RTxUPZedfB��5BWKk^zd xJSUB�DWZ[FTP?PaB

IL\kG5RTMNKaFHSqK?B9^JB7^JX���RTMN\gFHKNI`RTSUP�^+x~DQRTMNGUP@GJZ[FHSUXWKaFHILM?B�ZLxJI � \n2W\]Bg�76lR	D?EUBQP?K?BWMlBWK�±_\��	ZLI`Bj| ? ³IY�� ��|URTS�F /
� hxi � k i � c b K�� � @ r � �

�yFiTFHMNI[FHKNI`RTSb^+x sut P?BmM?XQ^+xJILK�FHZ`RTM?PlY / � sut�b �
q y z t

� c r � @ r � �
R��~PaBWxJZ`B7Z[FDQRTSJS3FHI`P?PaFHSUDQB9^JBmZ[FG>BWMNKNxJMN{3FHKNI`RTSb^+x~\]RT\]BWSqK�^zd ILSUBWMNKNI`BOGJMNILSUDWILG3FHZ<G5RTZ[FHILM?BOBQPNKlFHILSUPNIwSUXQDQBQP?PaFHILM?Bjr
�vFHMaFHZLZ`uWZLZ`BW\]BWS_Ks| ZednFHGJZ[FHKNI`PaP?BW\]BWSqK1GJZ[FHSUXWKaFHILM?B�XWKaFHSqKlZ[FkDQRT\kG>RjPVFHSqK?BO^+x~G5RTK?BWSqKNI`BWZyojMaFQi	ILKaFHKNI`RTSJSUBWZwK?RTKaFHZw^JB

^JBWojM?X @ |JP?BQPcijFHMNI[FHKNI`RTSUPlP?RTS_Kl^+ILM?BQDWK?BW\]BWSqK1M?BWZLI`XQBQP1YDQBWZLZ`BQPl^+xhG>RTK?BWS_KNI`BWZ<ojMaFQi	ILKaFHKNI`RTSJSUBWZyK?RTKaFHZer
�<RTM?Pg^JB�DW�+DWZ`BQP]ojZ[FTDWI[FHILM?BQP54�ILS_K?BWMNojZ[FTDWI[FHILM?BQPs|CZ[F-\]R	^+I��3DsFHKNI`RTS ^+x G5RTK?BWSqKNI`BWZlojMaFsi_ILKaFHKNI`RTSJSUBWZ�K?RTKaFHZ@M?XQPNxJZLK?B

^JB�Z[Fb^JX���RTMN\gFHKNI`RTS�GJZ[FHSUXWKaFHILM?B~FTP?P?R	DWI`XQB�Y~KNM?RTI`PB��zBWK?PG/C�]?}�9�wF~M?BQ^+I`P?KNMNIL{JxJKNI`RTS BWK9Z`B�KNMaFHSUPNG5RTMNK^JB�\gFTP?P?BQP
ojZ[FTDWI[FHILM?BQP�PNxJM�Z[F�P?xJM²��FTDQB1GJZ[FHSUXWKaFHILM?Bj|z� @ ���wF�M?BQ^+I`PNKNMNIL{JxJKNI`RTS�^JBQPC\gFTP?P?BQP�ILSqK?BWMNSUBQP�^JBlZ[F�GJZ[FHSUuWK?B�^+xUB�YOZednF�£ xUP �
K?BW\]BWS_KmI`P?RjPNKaFHKNI`�_xUBj|v� }p�lZ[FgM?BQ^+I`PNKNMNIL{JxJKNI`RTS�PNxJGJGJZ`XW\]BWSqKaFHILM?BojZ`RT{3FHZ`B^JBQP�\gFTP?P?BQPmFTP?P?R	DWI`XQB;YgZ[Fg\]R_^+I��3DsFHKNI`RTS
^+x G5RTK?BWSqKNI`BWZ1DQBWSqKNMNI���xJopBh^JB�M?RTKaFHKNI`RTS<r��wB�G>RTK?BWS_KNI`BWZ@K?RTKaFHZ@M?XQPNxJZLKaFHS_KgBQPNKgFHZ`RTM?PkZ[F�PaRT\k\]B�^JB�Z[F�G>BWMNKNxJMN{3F �
KNI`RTS-ILSJILKNI[FHZ`BkBWK7^JB;Z[F�M?XWG>RTSUP?B;GJZ[FHSUXWKaFHILM?Bj|zDQBWKNK?Bk^JBWMNSJI`uWM?BkXWKaFHS_KO^+I��5XWM?BWS_K?BkPNxJILiTFHS_KmZ[FgS3FHKNxJM?Bk^+x-G5RTK?BWSqKNI`BWZ
G5BWMNKNxJMN{3FHK?BWxJMsr � BgZ[F�\n2W\]B]��F�.QRTS<|yRTS SURTK?BWMaFhM?BQPNG>BQDWKNILipBW\]BWS_K � c�� | � c�� BWK � c������ � |<Z[F~iTFHMNI[FHKNI`RTS ^JBQP�\]R �\]BWS_K?PO^zd ILSUBWMNKNI`BkG5RTZ[FHILM?BQPOFTP?P?R	DWI`XQBkFHx+��KNM?RTI`P7^JX���RTMN\gFHKNI`RTSUPO^JXQDWMNILK?BQPO^JBK?BWZLZ`BkP?RTMNK?Bk�_xUB;Z[F�iTFHMNI[FHKNI`RTS K?RTKaFHZ`B
^+x�\]RT\]BWS_KlG5RTZ[FHILM?BOPsdfXQDWMNILipBn/ � c b � c � i � c � i � c ����� � � � @ r � �

¥7¦ ¥ ! ª#"Q4@2�$%®�0>=?4@/&%7=?¬ :y4('pª�¯a®@¬J0 =*)�8;« 6�+e8;/9«�©;¯a®@/-,v0>«/. ¬10�$%ªv032>=a« ¬3©32;ª�25=4)m89«
�¡dfXWKNxU^JB�ILSJILKNI[FHZ`B�^JB�Z[Fb^JX���RTMN\gFHKNI`RTS ^zd xJSUB�GJZ[FHSUuWK?B�P?RTxJ\kI`P?B�YhxJS G5RTK?BWSqKNI`BWZlG>BWMNKNxJ{3FHK?BWxJM]�_xUBWZ`DQRTSU�qxUB

BQP?K;FH{5RTSU^UFH\k\]BWSqK]KNMaFHILK?XQB�BWK9xJSUB�^JBQP?DWMNILGJKNI`RTS�GJZLxUP^JXWKaFHILZLZ`XQB�G>RTxJMNMaF�2WKNM?B�KNM?RTxJipXQB�^UFHSUP;Z`BQPRTxJi	MaFHopBQP;^JB
�bxJS�O]BWK��-FTD � RTS3FHZ`^-�]? ³ � R ��|+�wFH\�{5BQD Ob�]? ³6565 ��RTx�Z`BQPCFHMNKNI`DWZ`BQP�^JB9���vBWZLKNI`BWMs|&? ³IY�� | ? ³65�� ��BWK�� [�x�BWK��vBWZLKNI`BWMs|
? ³65A@ |�? ³657� ��r��yRTxJK?B���RTI`P}|¡^UFHSUPxJS P?BQDQRTSU^�K?BW\kGUPs|�SURTxUP]^JRTSJSURTSUP]xJSUB�SURTxJipBWZLZ`B���RTMN\9xJZ[FHKNI`RTS ^JB�ZedfB��5BWK]^JB
DQBQP�G5BWMNKNxJMN{3FHKNI`RTSUPlP?xJMCZ[F;ijFHMNI[FHKNI`RTS~^JBmZednFHGJZ[FHKNI`P?P?BW\]BWS_K@GJZ[FHSUXWKaFHILM?B�Y9Z[F9��RTI`Pc^UFHSUP�Z`B7^JRT\gFHILSUBm��M?XQ�_xUBWSqKNI`BWZ<BWK
K?BW\kG5RTM?BWZer
�wF�M?XWG>RTSUPaBkGJZ[FHSUXWKaFHILM?B]BQPNKm��RTMNK?BW\]BWSqK;^JXWG>BWSU^UFHS_K?B]^JBkZedfXQD?EUBWZLZ`B�^JBK?BW\kGUPO^JBQP7ijFHMNI[FHKNI`RTSUP�^+x�G5RTK?BWSqKNI`BWZ

B��JDWILKaFHK?BWxJMsr ° S G5RTK?BWSqKNI`BWZ�ILSU^JXWG>BWSU^UFHS_Kk^+x K?BW\kGUP�S<dfB��JDWILK?Bg�_xUBkZ[F~M?XWG>RTSUP?Bg^JBQP�\]R	^JBQPOojMaFsi_ILK?R � XWZ[FTPNKNI`�_xUBQP
^JBOZ[F;GJZ[FHSUuWK?BOKaFHSU^+I`Pl�_xUB7PNxJMl^JBQPlXQD?EUBWZLZ`BQP�^JBmK?BW\kGUPl^JBO�bILZ[FHS�OpRsi	ILK?D?E<| Z`BQPc\]R	^JBQPl^JBmM?BWZ[F��UFHKNI`RTShi	I`P?�qxUBWxUPaB
^JBQPmDQRTxUDaEUBQPmILSqK?BWMNSUBQPO^JBWi	I`BWSJSUBWSqK7IL\kG5RTMNKaFHSqK?Psr<ACRT\k\]BxJS�ojMaFHSU^�SURT\�{JM?Bk^JB^JX���RTMN\gFHKNI`RTSUPOFHx+�J�_xUBWZLZ`BQP1Z[F
GJZ[FHSUuWK?B9BQPNKlB��+G>RjPaXQBOBQPNK@GJM?R}ipR_�_xUX�G3FHM1^JBQPlG5RTK?BWSqKNI`BWZ`P1E3FHMN\]RTSJI`�qxUBQP�^JRTSqK�Z`BQPlPaRTZLxJKNI`RTSUPlP?RTS_KlG5BWxbP?BWSUPNIL{JZ`BQP
Y;Z[F;PNKNMNxUDWKNxJM?B�^JXWKaFHILZLZ`XQBO^JBmZ[F;GJZ[FHSUuWK?Bj|UBWS�G3FHMNKNI`DWxJZLI`BWM�Y9Z[FPNKNMNxUDWKNxJM?BOZ[FHK?XWMaFHZ`Bj|URTS~DQRTSUPNI`^JXWM?BWMaFxJS�G5RTK?BWSqKNI`BWZ
G5BWMNKNxJMN{3FHK?BWxJM1^JBmZ[F��RTMN\]B 8 f 9�m b;:=<>8 <

f@?um�A <
f B rDC m r � @ r Y �

^JXQDQRT\kG5RjP?X�BWS�E3FHMN\]RTSJI`�_xUBQPvP?GJEUXWMNI`�qxUBQPs|�BWKwILSU^JXWG5BWSU^UFHSqK�^+x�K?BW\kGUP}|}R�� 9 b f@? r B rDC m BQPNKwZ`B¡ipBQDWK?BWxJMvG>RjPNILKNI`RTS<|BWK A < BQP?K1Zed E3FHMN\]RTSJI`�_xUBPNGJEUXWMNI`�qxUB;^JB;^JBWojM?X-E¡r�F1SbopXWSUXWMaFHZLI`PaBWMaFgG3FHM�Z[F�PNxJILK?B�G5RTxJMm^JBQP1G5RTK?BWSqKNI`BWZ`P�ijFHMNI[FHSqK
K �_GJI`�_xUBW\]BWSqKvPNxJMw^JBQP<XQDaEUBWZLZ`BQPy^JB¡K?BW\kGUP<^JB¡�bILZ[FHS�OpRsi	ILK?D?E<rH�<BQPw^JX���RTMN\gFHKNI`RTSUPwP?BWM?RTS_KyPNxJGJG5RjP?XQBQP<P?x�GgPaFH\k\]BWSqK
�eFHIL{JZ`BQPcG5RTxJMcZLILSUXsFHMNI`P?BWMlZ`BQP@G>BWMNKNxJMN{3FHKNI`RTSUP1^UFHSUP@Z`BQP@XQ�_x3FHKNI`RTSUPsr
H#IJHKIML NPORQTSVU6WMXZYT[]\_^a`bSdcZefShg_WiU6X�jlk1`bSm[�UfWMnhWiU6k
�<BQP¡XQ�_x3FHKNI`RTSUP¡�qxJI+M?XWojI`P?PaBWSqK¡Z`BQP�^JX���RTMN\gFHKNI`RTSUP�XWZ[FTPNKNI`�_xUBQP¡^JBQP¡DQRTMNGUP�ojMaFsi_ILKaFHS_K?PCYl��RTMNK?B�\gFTP?P?Bc^JXWG5BWSU^JBWSqK

^JBgZ[F�M?XWG5RTSUP?Bg^JBQP�\gFHK?XWMNI[FHx+�(P?RTxJ\kI`P9Y~xJSUBgDQRTS_KNMaFHILSqK?B�RTx xJS DWI`PVFHILZLZ`BW\]BWSqKkB��	K?BWMNSUBj|w\gFHI`P9XWoqFHZ`BW\]BWS_K;^JB
� ?



���������
	����������������������������
����������	 �"!#�$&%�	'��(*)+��%,���	-��

ZedfXWKaFHK@^JBmGJM?XQDQRTSqKNMaFHILSqK?B�M?XQPNxJZLKaFHSqK1^JBmZedfXQ�qxJILZLIL{JM?BmojMaFsi_ILKaFHKNI`RTSJSUBWZvBWKCE_�	^+M?RjP?KaFHKNI`�qxUB7ILSJILKNI[FHZerJ�wBmG>RTK?BWS_KNI`BWZzojMaF �
i_ILKaFHKNI`RTSJSUBWZ�K?RTKaFHZ����gBWK;Z[Fb^JBWSUPNILK?XgipRTZLxJ\kI`�_xUB�����FHx(G5RTILSqK 9 ipXWMNI��3Bj|�Y~ZedfXQ�_xJILZLIL{JM?B�ILSJILKNI[FHZe|yZedfXQ�_x3FHKNI`RTS ^JB�yRTI`P?PaRTS /

� t ��� b	��
� ��� e q��
t
r

� @ r 5 �
R�� � BQP?KyZ[F1DQRTSUPNKaFHSqK?B�ojMaFsi_ILKaFHKNI`RTSJSUBWZLZ`Bjr ¤ SGJM?XQP?BWSUDQB�^zd xJSUB�G5BWMNKNxJMN{3FHKNI`RTS]B��+K?BWMNSUBj|�Z`BCG5RTK?BWSqKNI`BWZJBWK�Z[Fl^JBWSUP?ILK?X
G>BWxJipBWS_K1PsdfXQDWMNILM?B�FHx�GJM?BW\kI`BWM�RTM?^+M?Bn/

� f 9�m b ��� f 9 m i � 8 f 9 m � @ r ³ �
� f 9�m b ��� f 9&mDi ��� f 9 m � � @ r�? R �

�<BQPOXQ�_x3FHKNI`RTSUPOP?B;^JXQ^+xJI`P?BWSqK�^JBQPmKNM?RTI`POGJMNILSUDWILG>BQP7^JBkDQRTSUP?BWMNijFHKNI`RTS ��\gFTP?P?Bj|5IL\kGJxJZ`P?I`RTS BWKmXWSUBWMNojI`B}��|w^JBQPmZ`RTI`P
^JB�DQRT\kG5RTMNK?BW\]BWSqKlMNEUXQRTZ`RTojI`�qxUBmBWKc^JB�Z`RTI`PC^zdfXWKaFHK�I`P?P?xUBQPC^JB�Z[F�\]XQDsFHSJI`�qxUB7^JBQPC\kILZLI`BWx+��DQRTSqKNILSqxUP}rU�¡dfXQ�_x3FHKNI`RTS
^JB7Z[FDQRTSqKNILS_xJILK?X���RTxhDQRTSUPaBWMNiTFHKNI`RTSh^JBOZ[F;\gFTP?P?B}�CZLILSUXsFHMNI`P?XQB�PsdfXQDWMNILK#/

��� b e ��� � ��� e � � f�� � ��� m���� r � @ r�?A?}�
R�����M?BWGJM?XQP?BWSqK?BZ`B;ipBQDWK?BWxJMO^JXWGJZ[FTDQBW\]BWSqK9XWZ`XW\]BWSqKaFHILM?B]^zd xJS�XWZ`XW\]BWSqK9^JB9\gFTPaP?B9BWK ��� xJS-ipBQDWK?BWxJM7xJSJILKaFHILM?BMaFT^+I[FHZer3�wFDQRTSUP?BWMNijFHKNI`RTSb^JBmZed IL\kGJxJZ`P?I`RTSbBWS�K?RTxJK@G5RTILSqK 9 PsdfXQDWMNILK9� [�xhBWK@�vBWZLKNI`BWMs|�? ³65A@ � /

K b e � � � f 8 e � 8 m�e � ����� � � e � f � ��� � ��� � � m i � �! r � @ r�? @ �
R�� �! M?BWGJM?XQP?BWS_K?BkZ`B;K?BWSUP?BWxJMO^JBQP7DQRTSqKNMaFHILS_K?BQPsr<�vRTxJM7xJS P?RTZLI`^JBPNxJILijFHSqK7Z[F�Z`RTI�^JB#"�R	R�OpBj|5Z`BQP�DQR	B GgDWI`BWSqK?P9^+x
K?BWSUP?BWxJM �! P?RTS_Kl^JRTSJSUXQP@G3FHM /

$&%(' ) b+* f : , �.-�-�m � %(' ) ixq�/10 %(' ) r
� @ r�? }p�

R�� � %2' ) BQP?KCZ`BmPN�	\�{5RTZ`Bm^JB XmM?RTSUBQD OpBWMlBWK �� b3�54 � BQPNK�Z`B�K?BWSUP?BWxJM@^JBQP�^JX���RTMN\gFHKNI`RTSUPsr * BWK / PaRTSqKcM?BQPNG5BQDWKNI �ipBW\]BWSqKcZedfXWZ[FTPNKNI`DWILK?X7BWKCZ[F9MNILojI`^+ILK?X�^+x�\gFHK?XWMNI[FHx�BWK�GJZLxUP�DQRT\k\�xJSUXW\]BWSqKmFHGJG>BWZ`XQPCG3FHMaFH\]uWKNM?BQP@^JB��wFH\]X]��G5RTxJM
xJS��UxJI`^JBj| / b Kq� E� FHSUPcZedfB��	GJM?BQPaPNI`RTS � @ r�? @ ��|+ZednFTDQDQXWZ`XWMaFHKNI`RTS~ILSUBWMNKNI`BWZLZ`BO^JBQP�G3FHMNKNI`DWxJZ`BQP1BQPNK�I`DWIzSUXWojZLILopXQB7DsFHM@RTS~P?B�GJZ[FTDQB7^UFHSUP
Z`B]DsFT^+M?Bk^zd xJSUBkKNEUXQRTMNI`Bg�_x3FTPNI�PNKaFHKNI`�_xUBjryACBQDWI¡S<d IL\kGJZLI`�_xUBkG3FTPO�_xUBZ`BQP7GJEUXWSURT\]uWSUBQP�PaRTSqKOILSU^JXWG5BWSU^UFHSqK?P;^+x
K?BW\kGUPs|3\gFHI`P��_xUBOZ`BQP@G5XWMNI`R	^JBQP1DQRTSUPNI`^JXWM?XQBQPmP?RTS_K�F ojMaFHSU^JBQP]\9G3FHMlMaFHGJG5RTMNK�Y]DQBWZLZ`BQPm^JBQPl\]R_^JBQP1GJM?RTGJM?BQP�ZLIL{JM?BQP
^JB7Z[F;GJZ[FHSUuWK?Bjr ¤ S+�US<|UZedfXQ�qx3FHKNI`RTS�^JB7�yRTI`P?PaRTSh�qxJIyPsdfXQDWMNILKlYGJM?XQP?BWS_K#/

� t f � 8 m b6��
� ���
r

� @ r�? � �
ILZLZLxUPNKNM?B�Z`B�ZLI`BWS ^+ILM?BQDWK]BWSqKNM?B�Z[FbG5BWMNKNxJMN{3FHKNI`RTS ^+x G5RTK?BWSqKNI`BWZ@ojMaFsi_ILKaFHKNI`RTSJSUBWZ � 8 FHGJG>BWZ`X~FHxUPaPNI�G>RTK?BWS_KNI`BWZl^JB
M?BQ^+I`PNKNMNIL{JxJKNI`RTS�^JBO\gFTP?P?B����<RsipBj|�? ³AR65 | t ZLK?BWMN\gFHSx8;: <�=+>`| ? ³��j³ �@BWK1Z[F]G5BWMNKNxJMN{3FHKNI`RTS�BWS�^JBWSUPNILK?Xjr>�¡dfBWSUP?BW\�{JZ`B
^JBQP�KNM?RTI`P�XQ�qx3FHKNI`RTSUP@� @ r�?A?}��|U� @ r�? @ �vBWKc� @ r�? � �w��RTxJMNSJILK�xJSkPN�+PNK?uW\]B�^zdfXQ�qx3FHKNI`RTSUP�^+I��zXWM?BWSqKNI`BWZLZ`BQP�^+xkP?BQDQRTSU^RTM?^+M?B
^JRTSqK�Z`BQPlILSUDQRTSJS_xUBQP7P?RTSqK1Z`BQP1DQRT\kG5RjPaFHSqK?BQPm^+xbipBQDWK?BWxJM�^JXWGJZ[FTDQBW\]BWS_K7� BWK1Z[FkG5BWMNKNxJ{3FHKNI`RTS � 8 ^+x�G>RTK?BWS_KNI`BWZ
ojMaFQi	ILKaFHKNI`RTSJSUBWZerH�wBQPwP?RTZLxJKNI`RTSUPv^JXWG>BWSU^JBWS_Ky^JBQPyDQRTSU^+ILKNI`RTSUP�FHx+�7ZLIL\kILK?BQPy�qxJIpILSUDWZLxUBWS_KyZ`BWxJMyM?XWojxJZ[FHMNILK?X�Y@ZedfRTMNILojILSUBj|
Z[FkDQRTSqKNILS_xJILK?X9^JBQP@^JX���RTMN\gFHKNI`RTSUPs|U^JBQP1DQRTSqKNMaFHILS_K?BQP1BWKl^JBQP@G>RTK?BWS_KNI`BWZ`P1FHx+��PNxJM²��FTDQBQPl^JBO^+I`P?DQRTSqKNILS_xJILK?Xjr
819;:<>=@?A�BDCFE(9;:HG>IJA�KMLNKMA�I�:PO�IJQFR>SPKMATE(UV?I
¤ KaFHSqK7^JRTSJSUX;�qxUBOK?RTxUPlZ`BQP1G>RTK?BWS_KNI`BWZ`P�G>BWMNKNxJMN{3FHK?BWxJM?PmDQRTSUPNI`^JXWM?XQP�RTSqK�xJSUB�PN�	\]XWKNMNI`B�P?GJEUXWMNI`�qxUBj|>RTShG5BWxJK

M?BW\kGJZ[FTDQBWMCZ`B�PN�+PNK?uW\]B1FHx+�g^JXWMNILipXQBQP�G3FHMNKNI`BWZLZ`BQPCGJM?XQDQXQ^JBWS_KCG3FHMCxJS�PN�	P?K?uW\]Bl^+I��zXWM?BWSqKNI`BWZz^+x�GJM?BW\kI`BWM�RTM?^+M?Bj|+BWS
^JXWipBWZ`RTGJG3FHSqKZ`BQP�ILSUDQRTSJS_xUBQPBWK�Z`BQP7��RTSUDWKNI`RTSUP;P?RTxJM?DQBQP�BWS(E3FHMN\]RTSJI`�qxUBQPPNGJEUXWMNI`�_xUBQP��e±_\kILKNE<|'? ³IY�� |�±_EUBWS BWK

� @



���~��� ( ��� ! ���3� 	-� ! %��-�~� � !�� � ��� ��	-�	��
'�(*)�
'%'�������%��	-��j� ��� � 	-����G�&��� � ���	��
'
�-FHSUPNILSJE3F+| ? ³IY � ��r3�1RTKaFHS_K@Z`BO^JXWGJZ[FTDQBW\]BWSqK �l|JZ[F;KNMaFTDWKNI`RTS � |JZ`BQP@G>RTK?BWS_KNI`BWZ`P 8 BWK � 8 |JRTS~G5RjP?B"/

���������� ���������

� < b�� < � f@?Im�A <
����i ? �

<
� f@?um � A <

� < b	� <t f@?um�A <
� � i ? �

<

 f@?um � A <

8 <
f@?Im�e � 8 <

f@?Im b��
<
� f@?Im

� <L f@?Im b��
<
� f@?Im i ��
� ��� � < � f@?um r

� @ r�? � �

R���Z`BQPc��RTSUDWKNI`RTSUP � <% f@?Im PaRTSqKlP?RTZLxJKNI`RTSUP1^+x~PN�+PNK?uW\]B]� t ZLK?BWMN\gFHSx8;:*<�=�>[|D? ³��j³ � /�� <% f@?um b��
<
%�) f@?um �

<
) f@?um�� r�� b J r � � � r��,r � @ r�? � �

BWK;R�� Z`BQP � <%�) f@?Im P?RTSqK���RTSUDWKNI`RTSUP;^JB]Z[Fh^+I`PNKNMNIL{JxJKNI`RTS MaFT^+I[FHZ`B�^JB * f@?um | /�f@?um |� f@?um | � f@?um BWK9^JB]ZedfRTM?^+M?B E¡r<�wF
PaRTZLxJKNI`RTSh^JB7DQBOPN�+PNK?uW\]B7PsdfRT{JKNI`BWS_K1P?BWxJZ`BW\]BWS_K@G3FHMl^JBQPc\]XWKNEUR	^JBQP@S_xJ\]XWMNI`�qxUBQP�^UFHSUPcZ[FGJZLxJG3FHMNKl^JBQPlDsFTPsr
H#IJHKIJH ��X����Tef^ [ \_^�� X gZ^ k1`bSm[�UfWMOKQ_^ [
�yRTxJM@XWijFHZLxUBWM�Z`BQPC^JX���RTMN\gFHKNI`RTSUP@BWK�Z`BQP�D?E3FHSJopBW\]BWS_K?Pl^JB�G>RTK?BWS_KNI`BWZzZLI`XQPcFHx+��M?BQ^+I`PNKNMNIL{JxJKNI`RTSUP@^JBQPC\gFTP?PaBQP�Y

Zed ILS_K?XWMNI`BWxJM�^JB�Z[F�GJZ[FHSUuWK?Bj|jRTSkxJKNILZLI`P?B@Z`BQP�SURT\�{JM?BQP�^JBc�wRsipB@�_xJIUDsFHMaFTDWK?XWMNI`P?Bj|qFHxkGJM?BW\kI`BWM�RTM?^+M?Bj|pxJSUB�Eq�	G>RTKNEUuQP?B
^JBmZLILSUXsFHMNILK?X9BWSqKNM?B7Z`BOG>RTK?BWS_KNI`BWZwG5BWMNKNxJMN{3FHK?BWxJMlBWK@Z[F;M?XWG5RTSUP?B7GJZ[FHSUXWKaFHILM?Bjr
� 9�� �PA�IMQ G>I"! 9$#;IJG>I%#@9�& ?'� I
ACRTSUPNI`^JXWM?RTSUP�xJSUB@GJZ[FHSUuWK?B@BWSqKNI`uWM?BW\]BWS_K�XWZ[FTP?KNI`�qxUBj|T��RTMN\gFHSqK�xJSg^JRT\gFHILSUB@xJSJI`�_xUBj|pP?RTxJ\kI`PaBlYmxJS]G5RTK?BWSqKNI`BWZ

^JB1��RTM?DQB�ipRTZLxJ\kI`�qxUB7B��+K?BWMNSUB7^+x�K �	G>Bk� @ r Y ��|J�<R}ipBOBWKl±_EJI`^UF��]? ³ ?A?}�CRTSqKcB��	GJMNIL\]XmZ`BQPc^JXWGJZ[FTDQBW\]BWS_K?PlBWK�Z`B�G>R �
K?BWS_KNI`BWZ ^JB�M?BQ^+I`PNKNMNIL{JxJKNI`RTS�^JBc\gFTP?P?BcBWS]��RTSUDWKNI`RTSg^+xkG5RTK?BWSqKNI`BWZ ipRTZLxJ\kI`�qxUBlB��+DWILKaFHK?BWxJM 8 < |TG3FHM�^JBQP¡DQR	B GgDWI`BWSqK?P
^JBmGJM?RTG5RTMNKNI`RTSJS3FHZLILK?X)( < |+* < BWK-, < ^JX��USJI`P@G>RTxJM ? bvz G3FHM#/������ �����

� < � f z m b e ( < 8 <
f z mpo �

� <� f z m b e * < 8 <
f z mpo �

� <� f z m b f J e , < m 8 <
f z m

r
� @ r�? Y �

R�� � BQPNK�Z[F~ojMaFQi	ILK?X�YhZ[F~PNxJM²�eFTDQBjrw�wBQP9SURT\9{JM?BQP.( < |'* < BWK), < |wM?BWZ[FHKNI���PkY~Zed E3FHMN\]RTSJI`�qxUB�PNGJEUXWMNI`�_xUBg^zdfRTM?^+M?BE¡|3P?RTSqK�DQRT\k\�xJSUXW\]BWSqK�FHGJG5BWZ`XQP1SURT\�{JM?BQPm^JB��<R}ipBjr �wRTM?P?�qxUB�Z`BOG5RTK?BWSqKNI`BWZvG>BWMNKNxJMN{3FHK?BWxJMmBQPNK@Z`B�G>RTK?BWS_KNI`BWZv^JB
\gFHM?XQBj|�ILZ`PP?RTS_KgFHGJG>BWZ`XQBQPSURT\9{JM?BQP]^JB��<RsipB�^JB�\gFHM?XQBjr���2W\]B��qx3FHSU^�Z`B�G5RTK?BWSqKNI`BWZ@B��+K?BWMNSUB�S<dfBQP?K;G3FTPxJS
G5RTK?BWSqKNI`BWZ5^JB@\gFHM?XQB1\gFHI`Ps|qG3FHM�B��JBW\kGJZ`Bj|qZ`BcG5RTK?BWSqKNI`BWZzDQBWS_KNMNI���xJopB�^JB@M?RTKaFHKNI`RTS<|_ZednFHGJG>BWZLZ[FHKNI`RTS�SURT\9{JM?B1^JB1�<RsipB
^JBl\gFHM?XQB@M?BQPNK?B1P?RTxJipBWSqK�BW\kGJZ`Rs�pXQBjr+�<BQP�SURT\�{JM?BQP�^JB1�<RsipB�P?RTSqKcFHxUP?PNI3opXWSUXWMaFHZ`BW\]BWSqK@^JX��USJI`PC^UFHSUP�Z`B1PN�	P?K?uW\]B
� @ r�? Y ��PVFHSUP7Z`BkPNILojSUBSUXWoqFHKNI���Z`RTM?P?�qxUBZ`B;G5RTK?BWSqKNI`BWZ�ojMaFQi	ILKaFHKNI`RTSJSUBWZ�BQPNK7D?EURTI`P?I�DQRT\k\]BG>RjP?ILKNI��²rw±_xJILijFHSqK�DQBWKNK?B
^JX��USJILKNI`RTS<|3Z`BQP@XQ�_x3FHKNI`RTSUP@^JBQP@PN�+PNK?uW\]BQP�� @ r�? � ��BWK;� @ r�? Y ��DQRTSqK?BWS3FHS_KlZ`B7G5RTK?BWSqKNI`BWZ����_xJIwP?BWMaF;Z[FPaBWxJZ`B7iTFHMNI[FH{JZ`B
�_xJIzSURTxUPcILS_K?XWM?BQP?P?BWMaFkG3FHMlZ[FPNxJILK?B}�CG5BWxJipBWSqK-2WKNM?B7M?BWZLI`XQBQP1PNIL\kGJZ`BW\]BWSqK1G3FHM#/

� 8 <
f z m b , < 8 <

f z m r
� @ r�? 5 �

B��+GJMNIL\gFHSqKZ[FhGJM?RTG>RTMNKNI`RTSJS3FHZLILK?X�BWS_KNM?B�Z`BgG5RTK?BWSqKNI`BWZ�G5BWMNKNxJMN{3FHK?BWxJM]BWK9Z`B�G>RTK?BWS_KNI`BWZcPNxJGJGJZ`XW\]BWSqKaFHILM?B�^0/ Y~Z[F
M?BQ^+I`P?KNMNIL{JxJKNI`RTSb^JBQPc\gFTP?PaBQPsr

"lI`PNK?RTMNI`�_xUBW\]BWSqKs|5xJS-^JBQP�GJM?BW\kI`BWM?Pm\]R_^JuWZ`BQP7BW\kGJZ`R}�pXQP���xJKmDQBWZLxJI�^zd xJSUB;GJZ[FHSUuWK?B;DQRTSUP?I`^JXWM?XQBkDQRT\k\]B9xJSUB
P?GJEUuWM?B7ILSUDQRT\kGJM?BQP?PNIL{JZ`Bj| EURT\]RTopuWSUB�BWKlXWZ[FTP?KNI`�qxUBO^JRTS_KlZ`BQPlGJM?RTGJMNI`XWK?XQPl\]R}�pBWSJSUBQP�PaRTSqK@I`^JBWS_KNI`�qxUBQPmYkDQBWZLZ`BQPl^JB

� }



���������
	����������������������������
����������	 �"!#�$&%�	'��(*)+��%,���	-��

Z[Fh�yBWMNM?Bjr � FHSUPDQB�\]R_^JuWZ`B�KNM?uQP9P?IL\kGJZLI��3Xj|yILZ�B��+I`PNK?B]xJSUB�P?RTZLxJKNI`RTS FHS3FHZL�_KNI`�_xUB�^JBQP�SURT\9{JM?BQPk^JB��<R}ipB���ipRTILM
�<RsipBj|�? ³A@IY �

( < b q E i J
q�f E e J m;f J i /

<
m � , < b �

q�f E e J m;f J i /
<
m � * < b �

q E f E e J m;f J i /
<
m

� @ r�? ³ �
R��

/
< b / q

E t i � E i �E��� � z r
� @ r @AR �

BWK����BQPNKcZ[F]^JBWSUPNILK?Xm\]Rs�pBWSJSUB;^JBmZ[FGJZ[FHSUuWK?Bjr
� 9�� �>A I�Q GPI ! 9$#;I GPIJRPA�IMQ Q E29@:
±	RTILK�� � Z[FOGJM?BQP?PNI`RTS�Y7Z[F9PNxJM²�eFTDQBl^JB1Z[F7GJZ[FHSUuWK?Bjr ¤ S�PNxJGJG>RjPVFHSqKcFHxUP?PNI3xJSUB1PN�	\]XWKNMNI`B1PNGJEUXWMNI`�_xUB1G>RTxJMCDQBWKNK?BGJM?BQP?PNI`RTS<|URTS~G5BWxJK@XQDWMNILM?Bn/ � � b;: < � < A < � � @ r @ ?}�

�<BQP7^JXWGJZ[FTDQBW\]BWSqK?P�MaFT^+I[FHx+��BWK�KaFHSJopBWSqKNI`BWZ`PO^+xUPOYgxJS�B��5BWKm^JB;GJM?BQP?PNI`RTS<|5^JB;\n2W\]B;�_xUB9Z`B9G5RTK?BWSqKNI`BWZ�ZLI`XY�Z[F
M?BQ^+I`PNKNMNIL{JxJKNI`RTSb^JBQPl\gFTP?P?BQPs|JP?RTS_KlFHZ`RTM?Pl^JRTSJSUXQPlG3FHM /

������ �����
� < � f z m b �( < � < o � ��
� <� f z m b �* < � < o � ��
� <� f z m b �, < � < o ��

� � @ r @A@ �

�<BQPlDQR	B GgDWI`BWSqK?P �( < | �* < BWK �, < PaRTSqK1FHGJG5BWZ`XQPcZ`BQP@SURT\9{JM?BQPl^JBO�wRsipBO^JB7GJM?BQPaPNI`RTS<r
� 9�� �>A I�Q GPI ! 9$#;I GPIJO�SPB.A =;I
±_I3ZedfRTS�DQRTSUPNI`^JuWM?B@xJSUB1^+I`PNKNMNIL{JxJKNI`RTS�^JBl\gFTP?P?B�� BWS�PNxJM²��FTDQBl^JBcZ[F7GJZ[FHSUuWK?B1BWKCFTP?P?R	DWI`XQBj|jG3FHMCB��+BW\kGJZ`BlYOZ[F

GJM?XQP?BWSUDQBm^zdfR_DQXsFHSUPCRTx�^JB�DsFHZ`RTKNK?BQPCG>RTZ[FHILM?BQP}|pZ[F9^JX���RTMN\gFHKNI`RTS�M?XQPNxJZLK?BWMaF9^JB1^JBWx+�gB��zBWK?PT/qxJS�B��5BWK�^JBlGJM?BQPaPNI`RTS<|
^0/�FHx�G5RTI`^JP�^JBQP�\gFTPaP?BQP�BWS�PNxJM²�eFTDQBj|+BWK�xJS�B��zBWK�ojMaFQi	ILKaFHKNI`RTSJSUBWZ<^0/�Y�ZednFHKNKNMaFTDWKNI`RTSh^JBQPC\gFTP?P?BQP�^JB1Z[F9GJZ[FHSUuWK?B
G3FHMlZ`BQP@\gFTPaP?BQPl^JB�Z[FkDQRTxUD?EUB;PNxJG5BWM²�3DWI`BWZLZ`Bjr3�<B�G>RTK?BWS_KNI`BWZyojMaFsi_ILKaFHKNI`RTSJSUBWZ 8 opXWSUXWM?XOG3FHM1xJSUB�^+I`PNKNMNIL{JxJKNI`RTS-^JB
\gFTP?P?BOBWS~PNxJM²�eFTDQBj|JM?BQP?PaBWSqKNI<BWS~xJS~G5RTILSqK1�qxUBWZ`DQRTSU�_xUBO^JBmZ[FkPNxJM²�eFTDQB7^JB7Z[F;GJZ[FHSUuWK?Bj| BQPNK@^JRTSJSUX7G3FHM#/

8 f z m b e �	��
 � � � e 9��  � � @ r @ }p�
R�� 9 � BQPNK�Z[FmG5RjPNILKNI`RTS�^JBcZedfXWZ`XW\]BWSqK�^JBc\gFTP?P?B � � r_±_IUZedfRTS]SUXWojZLILopBlZedfXWG3FHI`P?P?BWxJMC^JBcZ[F7DQRTxUD?EUB�^JBc\gFTP?PaB�� G3FHM
MaFHGJG>RTMNK�FHxgMaFQ�pRTS�^JB�Z[F7GJZ[FHSUuWK?B z |TZ[F7^JXQDQRT\kG5RjPNILKNI`RTS�^JB�Z[F���RTSUDWKNI`RTSBJ o  � e 9 �  BWSkG>RTZL�	S��T\]BQP�^JBc�<BWopBWSU^+M?BBWK�Zed xJKNILZLI`PVFHKNI`RTS ^+xbKNEUXQRTM?uW\]Bk^zdnFT^J^+ILKNI`RTS ^JBQPmE3FHMN\]RTSJI`�_xUBQP7PNGJEUXWMNI`�_xUBQP7DQRTSU^+xJILK7Y-��ipRTILMmG3FHM7B��+BW\kGJZ`B;G5RTxJM
Z`BO^JXWKaFHILZe| ACRTMNM?BWI[F+| @ARAR ?}� /

8 f z m b e � �
� : < ��


q E i J �
< A < b e : < �

q E i J
� <�� A < � � @ r @7� �

� BOZedfB��	GJM?BQP?P?I`RTS�GJM?XQDQXQ^JBWSqK?B;RTS�KNILM?B � <�� b e q E i J� 8 <
r

� @ r @�� �

� �



���~��� ( ��� ! ���3� 	-� ! %��-�~� � !�� � ��� ��	-�	��
'�(*)�
'%'�������%��	-��j� ��� � 	-����G�&��� � ���	��
'
BWKcZedfB��zBWKlPNxJMcZ[F]PNxJM²��FTDQB7^JBWi	I`BWSqK1^JRTSUDn/

������ �����
� < � f z m b e ( < 8 <

f z mpo � i �( < � < o � �� b e ( �< 8 <
f z mpo �

� <� f z m b e * < 8 <
f z mpo � i �* < � < o � �� b e * �< 8 <

f z mpo �
� <� f z m b f J e , < m 8 <

f z mDi �, < � < o �� b f J e , �< m 8 <
f z m

r
� @ r @ � �

R���Z`BQPlDQR_B GgDWI`BWS_K?P ( �< | * �< BWK-, �< P?RTS_K@Z`BQPcSURT\�{JM?BQP1^JBO�<R}ipB�^JB7D?E3FHMNopB$/�� ( �<* �<, �<��� b �� ( <* <, < �� i q E i J�
�� �( <�* <�, < �� � � @ r @IY �

�<BQP]SURT\9{JM?BQP�^JBb�<RsipBhSUBhP?RTS_K�^JRTSUDhG3FTP]K?RTxUP�ILSU^JXWG>BWSU^JBWS_K?P�Z`BQPgxJSUPg^JBQP�FHxJKNM?BQPsr ¤ S G3FHMNKNI`DWxJZLI`BWMs|�ILZ
B��+I`PNK?B7xJSUB;FHxJKNM?BOM?BWZ[FHKNI`RTS�IL\kG>RTMNKaFHS_K?B9BWS_KNM?B�Z`B�SURT\�{JM?B;^JB�DaE3FHMNopB , �< BWKlZ`BQPlSURT\9{JM?BQP1^JB�ipRTZLxJ\]B ( < BWK , <����RTZ`R	^JBWSUPpO_Ie|D? ³IYAY | [ ILZLEUBWZL\~| ? ³65 � � / , �< b , < e ( < � � @ r @65 �
� 9�� �PA�I G>I"! 9 #@I�� ?PE(G>I
�<BQP¡SURT\9{JM?BQP�^JB@�<R}ipBc�UxJI`^JBQP�P?RTSqK�^JX��USJI`P�DQRT\k\]B@Z[FmZLIL\kILK?B@^JBQP¡SURT\�{JM?BQPC^JBc�<RsipBlGJM?XQDQXQ^JBWSqK?P�FHGJGJZLI`�qxUXQB

Y�xJS��UxJI`^JBj|JDjdfBQPNK � Y � ^+ILM?B�G>RTxJM�Z`BQ�_xUBWZ5Z[F�MNILojI`^+ILK?X / BQPNKCSqxJZLZ`Bjr ° SUBlGJM?RTGJMNI`XWK?XmILS_K?XWM?BQP?PaFHS_K?BOBQPNK��qxUB�Z[F9PNxJM²��FTDQB^zd xJS(DQRTMNGUPm�UxJI`^JB]M?BQPNK?BK?RTxT£NRTxJM?P�P?xJM7ZedfXQ�qxJILG5RTK?BWSqKNI`BWZLZ`Bjr ¤ ZLZ`B]P?BWMaF�^JRTSUDgXWZ`BWipXQBg^JB e#f J i , < m 8 <
f z mpo � G3FHMMaFHGJG5RTMNK1FHx~DQBWS_KNM?B�^JB7Z[F;GJZ[FHSUuWK?Bjr t Z`RTM?Ps|

� < � f z m b e ( < 8 <
f z mpo � b e0f J i , < m 8 <

f z mpo � � @ r @j³ �
^JRTSJSUBOZ[F;M?BWZ[FHKNI`RTShG3FHMNKNI`DWxJZLI`uWM?B ( < b , < i JOP?RTILK@^zdnFHGJM?uQP@Z[F;M?BWZ[FHKNI`RTS�� @ r @65 � /

, �< b e J � � @ r~} R �
ACBWZ[F IL\kGJZLI`�qxUBh{JI`BWS �_xUB~ZedfB��zBWK�^zd xJSUBbD?E3FHMNopBbG>BWMNKNxJ{3FHKNMNI`DQB�BWS PNxJM²�eFTDQBhPaBWMaF-S3FHKNxJM?BWZLZ`BW\]BWSqK�BWSqKNI`uWM?BW\]BWS_K
DQRT\kG5BWSUP?XQB7G5RTxJMcxJSUB7GJZ[FHSUuWK?Bm�UxJI`^JBjr
H#IJHKI�� ��X����Tef^ [ \_^�� X gZ^ g_WM[ n�X�j k `bSm[�U6W OKQ_^1[
�<BQP¡SURT\9{JM?BQP�^JB@�wRsipB@GJM?XQDQXQ^JBWS_K?P�P?RTSqKC^JX��USJI`P¡G5RTxJM¡xJSUBcGJZ[FHSUuWK?BlXWZ[FTP?KNI`�qxUB@PaRTxJ\kI`P?B1Y�xJSUBlG>BWMNKNxJMN{3FHKNI`RTS

ILSUP?KaFHSqKaFHSUXQBjr>�yRTxJMm^JBQPlGJM?R	DQBQP?PNxUPlG>BWMNKNxJMN{3FHKNI���PmFHojI`P?PaFHSqK�PNxJM1^JBQPlG>XWMNI`R	^JBQPl^JB9�hILZ[FHS�OpR}i_ILK?DaE<|>Z`BQP@GJM?RTGJMNI`XWK?XQP
i	I`P?�_xUBWxUP?BQP�^+x \gFHSqK?BsFHx G>BWMN\]BWKNK?BWS_KhxJSUB�M?BWZ[F��UFHKNI`RTS�GJM?RTojM?BQP?P?ILipB BWK�G3FHMNKNI`BWZLZ`B ^JB-Z[F�G5BWMNKNxJMN{3FHKNI`RTS<r1ACBQP
GJM?RTGJMNI`XWK?XQP1^JXWG>BWSU^JBWS_K@��RTMNK?BW\]BWSqK�^JBmZ[FMNEUXQRTZ`RTojI`B�^+x�\kILZLI`BWx<r
�wF9MNEUXQRTZ`RTojI`B�^JB��-F��	�CBWZLZ5BQP?K�Z[F9GJZLxUP�DQRTxJMaFH\k\]BWSqKcxJKNILZLI`P?XQBmBWK�DQRTSUPNI`PNK?B7Y9DQRTSUPNI`^JXWM?BWM�K?RTxJK�DQRTMNGUP�DQRT\k\]B

Y�Z[Fm��RTI`P�i	I`P?�_xUBWx+�BWK�XWZ[FTPNKNI`�qxUBjr ¤ ZLZ`B@BQPNK�XQ�_xJILijFHZ`BWSqK?Bj|p\]XQDsFHSJI`�_xUBW\]BWSqKs|+YmZednFTP?PaR_DWI[FHKNI`RTSgBWS]PaXWMNI`B@^zd xJS]M?BQP?P?RTMNK
^JB�MNILojI`^+ILK?X / BWKk^zd xJS FH\]RTMNKNI`P?P?BWxJMk^JB�i	I`P?DQRjPNILK?X
	>r��<B�K?BW\kGUP]DsFHMaFTDWK?XWMNI`P?KNI`�qxUB�^JB�M?BWZ[F��UFHKNI`RTS ^+x PN�	P?K?uW\]BFHGJG5BWZ`X3: 8�������u8���<����'8;= =qBQP?KCXWoqFHZ`BmY $�� b 	 o / BWK�DQRTMNM?BQPNG5RTSU^�YOZedfXQD?EUBWZLZ`B7^JB1K?BW\kGUP�^JBlKNMaFHSUPNILKNI`RTS�BWS_KNM?B1Z`BM?XWojIL\]B;^JB9M?XWG>RTSUP?B9P?RTZLI`^JB;BWKlZ`B9M?XWojIL\]B�i	I`P?�_xUBWx+����BW�cK?RTSJI`BWS<r<±_IwZ[FgG>XWMNI`R	^JB�^JB���RTM .sFHopB9BQPNK1ILS+��XWMNI`BWxJM?BY $ |Z`B1\kILZLI`BWx�P?B1DQRT\kG5RTMNK?BmDQRT\k\]B�xJS�P?RTZLI`^JB�XWZ[FTPNKNI`�_xUBlKaFHSU^+I`P��_x<d ILZ>PaB1DQRT\kG5RTMNK?BWMaF;DQRT\k\]B1xJS��UxJI`^JB1GJxJM?BW\]BWSqK
i	I`P?�_xUBWx+�OG>RTxJM�^JBQPvG5XWMNI`R_^JBQP�^zdfB��JDWILKaFHKNI`RTSkGJZLxUPvXWZ`BWipXQBQP}rH�vRTxJM�xJSUBCMNILojI`^+ILK?X�\gFHSqK?BWZLZLI`�_xUB�K �	GJI`�qxUB�^JB�� ��� 4 JCK � �
��FBWKCxJSUBmi_I`P?DQRjP?ILK?XlILSU^+I`DsFHKNILipBO^JB JCK t � ��F+rfPs|	Z`B1K?BW\kGUPc^JBm�-F��	�CBWZLZ<BQPNK�^JB1ZedfRTM?^+M?B7^JB q ��� 4 JCK � FHSJSUXQBQPcP?RTILK
BWS_i_ILM?RTShxJShRTM?^+M?BO^JBmojMaFHSU^JBWxJMlILS+��XWMNI`BWxJM1FHx+��G>XWMNI`R	^JBQPl^JB7�bILZ[FHS�OpRsi	ILK?D?E<r

� �



���������
	����������������������������
����������	 �"!#�$&%�	'��(*)+��%,���	-��

�yRTxJM�xJS��UxJI`^JBOi	I`P?�_xUBWx+�5|+Z`BQPlDQR_B GgDWI`BWS_K?P1^+x~K?BWSUPaBWxJMl^JBQPlDQRTS_KNMaFHILSqK?BQPm^JXWG>BWSU^JBWS_K�YGJM?XQPaBWSqK1^+x�K?BW\kGUP}r
�wF�M?XQP?RTZLxJKNI`RTS ^JBQPkXQ�_x3FHKNI`RTSUPkojMaFQi	ILK?R � i	I`P?DQR � XWZ[FTPNKNI`�_xUBQPgBQPNKk{3FTP?XQB�P?xJM;Z`B
������������8�� 8	��
��� 8 � �
�� �I<����58Wr ¤ S
DQRTSUPNI`^JXWMaFHSqKOZ`BQP7XQ�_x3FHKNI`RTSUP7RT{JK?BWSqxUBQP�^UFHSUPmZ`B;DsFT^+M?Bk^zd xJSUB;GJZ[FHSUuWK?BkXWZ[FTPNKNI`�_xUB;K?RTxT£²RTxJM?PmijFHZ[FH{JZ`Bk^UFHSUPmZ`B^JR �
\gFHILSUBg^JBkKNMaFHSUP²��RTMN\gFHKNI`RTS�^JB]�wFHGJZ[FTDQB�����DjdfBQPNK9Y�^+ILM?BgG>RTxJMOxJSUB Fe��M?XQ�_xUBWSUDQB_\��g^JRTSJSUXQB}��|yRTS M?BW\kGJZ[FTDQBgZ`BQP
G3FHMaFH\]uWKNM?BQP�XWZ[FTP?KNI`�qxUBQP�^JB��wFH\]X�� *

r /�m
G3FHMlZ`BWxJM?P1KNMaFHSUP²��RTMN\]XQBQPlM?BQP?G>BQDWKNILipBQP�^JB��wFHGJZ[FTDQBj|��* BWK �/ rU�vRTxJM�xJSUBMNEUXQRTZ`RTojI`B�^JBO�-F��	�CBWZLZe|URTShF�/
�* f � m b * � i /���o 	� i /�o 	 � @ r~}�?}�

�/�f � m b / �� i /�o 	 r � @ r~} @ �
R�� � b * i q�/�o � |UBWKc^JRTS_KcZ`BQP�iTFHMNI[FHKNI`RTSUPlY;DQRTxJMNK?BmG5XWMNI`R_^JB]��� e���� ��|	BWK@Y9Z`RTSJojxUB7G5XWMNI`R_^JBk��� e�� Kq��P?RTS_KDQRTS+��RTMN\]BQP�YZ[FDQRTSUPNKNMNxUDWKNI`RTSb^+x~DQRTMNGUP1^JB7��F��+��BWZLZer
81B.Q G�� ?>:IJQ R>S��MA�I E :PO�9�� RPA�IMQFQFE �'&(I SP9�� 9;=���:I
�<Bm\]R	^JuWZ`B1Z`B�GJZLxUPcPNIL\kGJZ`Bj|JXWipR	�_xUX1G5RTxJM�Z[F9GJM?BW\kI`uWM?B���RTI`P�G3FHM � FHMN�cILS~BWS ? 5IYT³ |JDQRTSUPNI`PNK?BmBWS�xJSUB�P?GJEUuWM?B

xJSJI���RTMN\]BkILSUDQRT\kGJM?BQPaPNIL{JZ`B]i	I`P?DQR � XWZ[FTPNKNI`�_xUBjr � dnFHGJM?uQP7Z`BQPOXQ�_x3FHKNI`RTSUP�� @ r�? ³ �mBWKg� @ r @65 ��|<Z`BQP7SURT\�{JM?BQP;^JBk�<RsipBQP
^JB7\gFHM?XQBOBWKl^JB7DaE3FHMNopBOG5RTxJMcZed E3FHMN\]RTSJI`�qxUB E b q PsdfXQDWMNILipBWS_K1FHZ`RTM?P#/ , t f � m b �

q
! J i J U �/'f � mq � � z#"%$ � � @ r~}A}p�

 , �t f � m b e
! J i J U �/'f � mq � � z&"'$ � � � @ r~} � �

�<BQPmSURT\�{JM?BQP9^JB;�wRsipBM?B��3uWK?BWSqK�{JI`BWS�Z[F�DQRT\kG5XWKNILKNI`RTS BWSqKNM?BZ`BQPmILS+�UxUBWSUDQBQPOojMaFQi	ILKaFHKNI`RTSJSUBWZLZ`BQP�BWK7XWZ[FTPNKNI`�_xUBQPsr
±_I¡Z[F�MNILojI`^+ILK?X]BQPNK7IL\kG5RTMNKaFHSqK?Bj|wZ[F�GJZ[FHSUuWK?BgP?Bk^JX���RTMN\]BG>BWx BWK�Z`BQP7SURT\�{JM?BQP9^JBk�<RsipBgK?BWSU^JBWSqK�ipBWM?PO�sXWM?RJry±_I
ZedfB��5BWKcojMaFsi_ILKaFHKNI`RTSJSUBWZyGJM?XQ^JRT\kILSUBj|JZ[F9M?XWG>RTSUP?BmP?BWMaF;GJxJM?BW\]BWS_K@Eq�+^+M?RjPNKaFHKNI`�_xUBjr ¤ S�SURTKaFHS_K /)( b q � � z o J U+|3Z[FMNILojI`^+ILK?XOojMaFQi	ILKaFHKNI`RTSJSUBWZLZ`B;B��5BQDWKNILipBj|JZ`BQP@GJM?XQDQXQ^JBWSqK?P1SURT\�{JM?BQP�^JB7�<RsipB�G>BWxJipBWS_KlPsdfXQDWMNILM?Bn/ , t f � m b �

q
! J i $ � �
J i&* $ � � " � @ r~} � � , �t f � m b e

! J i $ � �J i&* $ � � " r � @ r~} � �
R�� * b f(/)(*i /�mpo /)( BWK $ � b 	 o / BQPNK@Z`B�K?BW\kGUP1^JB9��F��+��BWZLZer N ZvBQPNK@GJZLxUPl��FTDWILZ`B9^JBOipRTILM1ZedfB��5BWK1K?BW\kG>RTM?BWZ�^JBZ[FOM?BWZ[F��UFHKNI`RTS�i	I`P?�_xUBWxUP?BlBWS�M?BWG3FTP?PaFHS_KC^UFHSUPCZ`B1^JRT\gFHILSUB1K?BW\kG5RTM?BWZer	�wFOKNMaFHSUPN��RTMN\]XQB�ILSqipBWM?PaB1^JB��wFHGJZ[FTDQBj|	G3FHM
B��+BW\kGJZ`BO^+xhSURT\�{JM?B�^JB7�wRsipB�^JB�D?E3FHMNopBOBQPNK�FHZ`RTM?P@^JRTSJSUXQB7G3FHM9���vBWZLKNI`BWMs| ? ³65�� � /

, �t f�+ m b J
q 
 � �-,  , �t f � mD0 �7� � � b e J$ 0 $ �/.10 r � @ r~} Y �

R���2 BQPNKcxJSbD?EUBW\kILS~{JI`BWShDaEURTI`PNIw^+x~GJZ[FHSbDQRT\kGJZ`B��+BOBWK
$ b 	 o /)( b J U 	

q � � z r
� @ r~} 5 �

BQPNKlZ`B�K?BW\kGUP1DsFHMaFTDWK?XWMNI`PNKNI`�_xUB;^JBOM?BWZ[F��UFHKNI`RTSb^JBOZedfRTM?^+M?B;^JB JCK � FHSJSUXQBQPlG5RTxJMlZ[Fg�wBWMNM?B9BWK1^JB � 4 JCK � FHSJSUXQBQP
G>RTxJMO�-FHM?P7G5RTxJM7xJS�\gFHSqK?BsFHx xJSJI`�_xUBk^JBki	I`P?DQRjPNILK?X JCK t � ��F+rfPsr<�<B\]R	^JuWZ`B]^JB � FHMN�cILS BQPNK7DsFHMaFTDWK?XWMNI`P?XgG3FHM354-687�956;:=<?>A@;9CBEDGFIHJFK4-6�LNMO6�PGFKHRQ SN:=FT>U@:=PV7CWO@�:YX-ZA[C\�F1<?7]HJD1^�:NW_FTL�6�9�M`Q @L�DV956;7CFGSJ9]a�b X-ZA[�\dcRegfX-Z/h�\ie�jikmln X-ZA[�\?oqp�r�sqt�[1u

�A�



���~��� ( ��� ! ���3� 	-� ! %��-�~� � !�� � ��� ��	-�	��
'�(*)�
'%'�������%��	-��j� ��� � 	-����G�&��� � ���	��
'
xJS \]R_^JBkxJSJI`�_xUBg^JB]M?BWZ[F��JFHKNI`RTS�B��	G5RTSUBWSqKNI`BWZLZ`Bjry�¡dfRTMNILojILSUB�^JB]DQB]\]R	^JBkGJM?Rsi	I`BWSqK^JBkZ[FhP?BWxJZ`B]^+I`P?DQRTS_KNILSqxJILK?X
^JBg^JBWSUPNILK?Xb��RTx ^JBgi_I`PaDQRjPNILK?Xj|z\gFHI`P��_xJI�P?RTS_K9DQRTS+��RTSU^+xUBQP�I`DWI �7B��	I`PNKaFHS_K?Bg^UFHSUP9Z[F�PNKNMaFHKNI��3DsFHKNI`RTS KNM?uQP�PNIL\kGJZ`B
xJKNILZLI`PaXQBjr_ACBWZLZ`B � DWI3BQPNK¡PNILKNxUXQB@I`DWIUBWSqKNM?BcZ`Bc\gFHS_K?BsFHx�BWK�Z[FmPNxJM²�eFTDQB@B��+K?BWMNSUBjrp�<BcDsFHMaFTDWK?uWM?Bli_I`P?�_xUBWx+�9G5BWMN\]BWK�FHILSUPNI
Y�Z`RTSJohK?BWMN\]Bh� +#e�� � ��RTx FHx�\]RTILSUP9PNxJMO^JBQP7K?BW\kGUPOPNxJG5XWMNI`BWxJM?P9Y $ ^JBkDQRT\kG5BWSUP?BWMOK?RTxJK?B]G>BWMNKNxJMN{3FHKNI`RTSojMaFsi_ILKaFHKNI`RTSJSUBWZLZ`B;DWM?XQB7G3FHMcxJSUB7\gFTPaP?BmGJZ[FTDQXQBORTx F M?BWKNILM?XQB_\�FHx~K?BW\kGUP + b K]^JBmZ[F]PNxJM²��FTDQBmGJZ[FHSUXWKaFHILM?Bjr
81B.Q G�� ?>:I R &(B�:��MC I Q C A BDCFE2< KMI
° SUB1PNKNMNxUDWKNxJM?BlILS_K?BWMNSUB�GJZLxUP�M?XsFHZLI`PNK?B1^JBQP�GJZ[FHSUuWK?BQPCK?BWZLZLxJMNI`�_xUBQP�BWK�I`P?PNxUB1^JB@Z[F9^+I��5XWM?BWSUDWI[FHKNI`RTS�GJMNIL\]RTM?^+I[FHZ`B

BQP?K9Z[FhGJM?BQP?DWMNILGJKNI`RTS \kILSJIL\gFHZ`B�^JB�KNM?RTI`P;BWS_ipBWZ`RTGJG>BQPk^JB�GJM?RTGJMNI`XWK?XQP]DaEJIL\kI`�qxUBQPkBWK;\]XQDsFHSJI`�qxUBQPk^+I��zXWM?BWSqK?BQP�/
xJS(SURs�qFHx<|yxJS \gFHSqK?BsFHx BWKOxJSUBgZLILKNEURjPNGJEUuWM?B�MNILojI`^JBgPNxJG5XWMNI`BWxJM?Bb��DQRTSUPNKNILKNxUXQB�opXWSUXWMaFHZ`BW\]BWSqKk^JBgZ[F~DWM?R /JK?BgBWK
^JBOZ[FG3FHMNKNI`BOPNxJG5XWMNI`BWxJM?B�^+x~\gFHS_K?BsFHxbPNxJG5XWMNI`BWxJMV��r ° SUB7XWKNxU^JB�P?IL\kILZ[FHILM?BODQRTSUDQBWMNS3FHSqK�Z[FkPNKNMNxUDWKNxJM?B�ILSqK?BWMNSUB�^JB
�-FHM?P@P?BWMaF]B��5BQDWKNxUXQB9^UFHSUP@Z`B�DaE3FHGJILKNM?B � r �yRTxJM1xJSUBO�wBWMNM?BYkPN�	\]XWKNMNI`B7MaFT^+I[FHZ`Bj|UZ[FkiTFHMNI[FHKNI`RTS�^JBQP@G3FHMaFH\]uWKNM?BQP
XWZ[FTP?KNI`�qxUBQP^JB��wFH\]X�BWK;^JB�Z[F�^JBWSUPNILK?X�FQipBQD�Z[FhGJM?RH��RTSU^JBWxJMkG5BWxJK 2WKNM?B�XWKaFH{JZLI`B�YbG3FHMNKNILMk^JBQP;ILSqipBWM?PNI`RTSUPk^JBQP
RT{UPaBWMNiTFHKNI`RTSUPcPNI`P?\kI`�qxUBQPsr_�<B�\]R_^JuWZ`BmPNI`P?\kI`�qxUB�� 6 ¤ ��� � � 8_= � � �d��<������-8��C8��p8���^8	��<��;:�
 � 
�� 8_=f��BQPNKcY�GJM?XQP?BWSqK
Z`B]GJZLxUP�xJKNILZLI`P?X�� � �QI`BW��RTSUPpO	I�BWK t SU^JBWM?P?RTS<|'? ³65 ?}��rvACBWG5BWSU^UFHSqKs|yZ`B]GJM?RH�UZ�MaFT^+I[FHZ�^JB]i	I`P?DQRjPNILK?XgBWK�ZedfXWG3FHI`P?P?BWxJM
^JB�Z[FkZLILKNEURjPNGJEUuWM?Bj|>^JXQ^+xJILK?P�BWShG3FHMNKNI`B;^JBOZed ILSqipBWM?P?I`RTS�^JBQP�^JRTSJSUXQBQPlM?BWZ[FHKNILipBQP7FHxbM?BW{>RTSU^hG>RjPNK � ojZ[FTDWI[FHILM?B;BWK1^JB
DQBWMNKaFHILSUBQPlRT{UP?BWMNiTFHKNI`RTSUPl^JXWMNILipXQBQPs|JSUBmG5BWxJipBWSqK-2WKNM?B7^JXWK?BWMN\kILSUXQP1^JB���F�.QRTS�xJSJI`�_xUB]��ipRTILMcG3FHM@B��+BW\kGJZ`B7�vBWZLKNI`BWMs|
? ³j³65 ��r_�<BQP�^JRTSJSUXQBQP�opXQRTGJEq�+PNI`�_xUBQP�ILSU^+I`�_xUBWSqKs|_BWSgRTxJKNM?Bj|q�_xUBcZ[FmZLILKNEURjPNGJEUuWM?BlM?XWG>RTSU^�XWZ[FTPNKNI`�_xUBW\]BWSqK�G5RTxJM�^JBQP
G5XWMNI`R	^JBQP@^zdfB��+DWILKaFHKNI`RTSb\n2W\]BOPNxJG5XWMNI`BWxJM?BQPlY�JCK � FHSJSUXQBQP��Hr
�wF�^JRTSJSUXQBk^JBQPmGJM?RH�UZ`P7MaFT^+I[FHx+��^JBQPmG3FHMaFH\]uWKNM?BQPO^zdfXWZ[FTP?KNI`DWILK?Xk^JBk�wFH\]X  * f@? r � m BWK  / f@? r � m |w^JB9Z[F�^JBWSUPNILK?X� f@?um |q^JB@Z[FOojMaFQi	ILK?X � f@?um BWK�^JB1Z[F7i	I`P?DQRjPNILK?X 	 f@?um G>BWMN\]BWKCZ[F7M?XQP?RTZLxJKNI`RTS�^JBQPCXQ�qx3FHKNI`RTSUP�^JB@Z[FOojMaFQi	ILK?R � XWZ[FTPNKNI`DWILK?X^UFHSUP�Z`B]^JRT\gFHILSUBg^JBg�wFHGJZ[FTDQBjrw�wF�M?XQP?RTZLxJKNI`RTS S_xJ\]XWMNI`�qxUB�^JBQP7SURT\�{JM?BQP^JB]�wRsipB�FTPaP?R_DWI`XQP�BQPNK7KNMaFHILK?XQBg^UFHSUP

�vBWZLKNI`BWM(�]? ³IY�� | ? ³65�� ��r-N Zm\]RTSqKNM?B �qxUB-Z`BQP�SURT\9{JM?BQPh^JB��<R}ipB ^JB�D?E3FHMNopB BWK~^JB-\gFHM?XQB ��Y SURTxJipBsFHx�G>RTxJM
Zed E3FHMN\]RTSJI`�_xUB @ ��G5BWxJipBWSqKmFHZ`RTM?P@PsdfXQDWMNILM?BOPaRTxUPcZ[F9��RTMN\]BOxUPNxUBWZLZ`Bn/

 , t f � m b ,�t i
�:
)�� �

? )� i � ) � @ r~} ³ �

 , �t f � m b ,�� t i
�:
)�� �

? �)� i � �) � � @ r �uR �
� FHSUPcZ`B7^JRT\gFHILSUB�K?BW\kG>RTM?BWZe|3DQBQP���RTSUDWKNI`RTSUP1PsdfXQDWMNILipBWSqK3/

, t f�+ m b ,�t � f�+pm�i �:
)�� � ? ) 0 $ ��� � � @ r � ?}�

, �t f�+ m b , � t � f�+ m i �:
)�� � ? �) 0 $ � �� � r � @ r �u@ �

R�� � f�+pm BQPNKCZ[F7��RTSUDWKNI`RTS�^JB � ILMaFTDjr+�wF�M?XWG>RTSUPaB1K?BW\kG5RTM?BWZLZ`Bm^zd xJSUB1�yBWMNM?Bmi_I`PaDQR � XWZ[FTPNKNI`�qxUB�PNKNMaFHKNI��3XQBmBQPNK���RTMN\]XQBG3FHM�xJSUBcM?XWG5RTSUP?BlXWZ[FTPNKNI`�_xUB@IL\k\]XQ^+I[FHK?B1^JRTSqK�F ZedqFH\kGJZLILKNxU^JB_\1BQPNK�^JRTSJSUXQBlG3FHM¡Z`BQP�SURT\�{JM?BQP�^JBl�wRsipBlXWZ[FTP?KNI`�qxUBQP, t BWK , � t |	BWK�G3FHMCxJS�BWSUP?BW\�{JZ`Bm^JB�� \]R_^JBQP�^JB1M?BWZ[F��JFHKNI`RTS�B��+G>RTSUBWS_KNI`BWZLZ`B7^zdnFH\kGJZLILKNxU^JBmM?BQPNG5BQDWKNILipB ? ) BWK ? �) |BWKc^JB�K?BW\kGUPcDsFHMaFTDWK?XWMNI`PNKNI`�_xUBQP J o � ) BWK J o � �) rJACBQP�\]R	^JBQPcP?RTS_KcFHGJG5BWZ`XQPcDQRT\k\�xJSUXW\]BWS_K � 
��u8��'��
�� �n<�� �jr+�<BQP
��� FGMO6 <�F19�7 L=6;9�>U@W_<]HJFTHJD1^�:NW_7CW_@�:	�8MO6�MOW 7��N@<�L��! 19CF�"NPGF17�7CFIHJF19C:=W# 19CF]D1756�:q7 6;S=<�<�W HND1^=:=W_FTL�6�9)M`Q WO<�@;7��=F19CBEF%$�&�&�' � " 7CFGBEL�D1956�7CSN9CF6�S HNF1<�<�S=< HJF)MO6�(qS=FGM_M_F]MO6TL�D19CWOHJ@�7CW 7CF�"qMO6T9C@qP)�NF*(qSNWN>A@;9CBEF M 6IL=6;9�7CW_F <�S=L�D19CW_FGSJ9CF]HJS B 6�:q7CF 6;SE6IS=:=F,+ W_<�PG@<�W 7CD�<�S!-E<C6;BEBEFG:q7 >`6;W/.NM_FL�@SN9�:=F�L=M_S=<�<�FTPG@BEL�@;9�7CF19 P1@BEBEF S=: <�@M_WOHNF]DGMO6�<?7CW/(qS=F]<�SJ9 HNF1< M_@:�0�S=FG<�DGP)�NFGM_M_FG< HNF�7CFGBEL=<21`<�S=L�D19CW_FGSJ9CFG<3�54�&�68794:&�;T6;:=:=D1FG<:< =

� Y



���������
	����������������������������
����������	 �"!#�$&%�	'��(*)+��%,���	-��

\]R_^JBQPlGJMNILSUDWILG3FHx+�~GJM?Rsi	I`BWSJSUBWSqK7^JBOD?E3FT�_xUB�^+I`PaDQRTSqKNILSqxJILK?XBWSh^JBWSUP?ILK?XOBWK54HRTxbBWS~i	I`P?DQRjPNILK?X�BWK@MNILojI`^+ILK?X�PNIyBWZLZ`BQP
P?RTSqKlP?ILKNxUXQBQP1Y^JBQP���M?RTSqKNI`uWM?BQP1^JBO^+I`P?DQRTSqKNILS_xJILK?X9^+I��zXWM?BWSqK?BQP}r
�wFM?XWG5RTSUP?BOY^JBQPcB��JDWILKaFHKNI`RTSUPl^JBmKNM?uQPcZ`RTSJojxUBQPcG5XWMNI`R	^JBQP���RTxhY;xJSUB���RTSUDWKNI`RTSb^JB "1BsFsi_I`PNI`^JB}�CBQP?K@^JRTSJSUXQBj|

G3FHMlB��+BW\kGJZ`Bj|UI`DWI<G>RTxJMcZ`BQP@SURT\�{JM?BQP�^JB7�<RsipB9^JBOD?E3FHMNopBj|3G3FHM /

����������
, �t f�+ m b �������� �  , �t f � m b , � t i �:

)�� �
? �)� �) 	 � @ r � }p�

ACBWKNK?B~M?XWG5RTSUP?B�ZLIL\kILK?Bh^JBWijFHSqK$2WKNM?B~I`^JBWSqKNI`�_xUBbY DQBWZLZ`B~^zd xJS �UxJI`^JBj|¡RTS RT{JKNI`BWSqK�^zdnFHGJM?uQPb� @ r~} R �Z[F�M?BWZ[FHKNI`RTS
IL\kG>RTMNKaFHS_K?BOG5RTxJM@Z[FPNxJILK?Bn/

, � t i
�:
)�� �

? �)� �) b e J � � @ r �6� �
HKIJHKI�
 � S�e WMSVU6WMXZY \T^a`��^1` `MW��_UfWMnhWbU k \��_YTS � W ORQT^ \TSmYT[ `b^ \TX � SmWMY_^ \_^�� S���`bSmn�^
�<B���RTMN\gFHZLI`PN\]B@^JXWipBWZ`RTGJG5X@^UFHSUP�Z`BQP�G3FHMaFHojMaFHGJEUBQP�GJM?XQDQXQ^JBWSqK?P�G>BWMN\]BWKCY�GJM?XQP?BWSqK�^JB�M?BWZLI`BWM�ZednFHGJZ[FHKNI`P?P?BW\]BWSqK

GJZ[FHSUXWKaFHILM?B sut |}�_xJI	^JRTILK�2WKNM?BCxJSJI`�qxUBW\]BWS_Kvi	x;I`DWI	DQRT\k\]BCZ[F1DQRT\kG>RjPaFHS_K?BCE3FHMN\]RTSJI`�qxUB�^JBC^JBWojM?X @ ^+xG>RTK?BWS_KNI`BWZ
K?RTKaFHZ<ojMaFQi	ILKaFHKNI`RTSJSUBWZyGJZ[FHSUXWKaFHILM?Bj|>FHx+��E3FHMN\]RTSJI`�_xUBQP�^JBmZedfBWSUP?BW\�{JZ`B9^JBQPcG>RTK?BWS_KNI`BWZ`PlG5BWMNKNxJMN{3FHK?BWxJM?PlB��+K?BWMNSUBQPsr
�<B7G5RTK?BWSqKNI`BWZyK?RTKaFHZwDWM?XQB7G3FHM@xJSUB7G5BWMNKNxJMN{3FHKNI`RTShE3FHMN\]RTSJI`�_xUB�^JB�^JBWojM?X @ ^JB7PNxJM²�eFTDQB 8 �t PaBWMaF f J i , �t m 8 �t |KaFHSU^+I`P]�qxUB�Z[F�DQRTSqKNMNIL{JxJKNI`RTS ^+xUB~YbZ[FhijFHMNI[FHKNI`RTS ^JB�Zed E3FHMN\]RTSJI`�_xUB @ ^+x G5RTK?BWSqKNI`BWZ1^JB�M?RTKaFHKNI`RTS DQBWS_KNMNI���xJopB8��t PaBWMaF , t=8��t r � dnFHGJM?uQPgZedfB��	GJM?BQPaPNI`RTS ?jr�? � ^+x G5RTK?BWSqKNI`BWZ1ojMaFQi	ILKaFHKNI`RTSJSUBWZ1K?RTKaFHZlGJMNI`P?BhY�Z[F�PNxJM²�eFTDQB ? b{z |ZednFHGJZ[FHKNI`P?P?BW\]BWSqK�K?BWMNM?BQPNKNM?B sut G5RTxJMNMaF]FHILSUPNI<P}dfXQDWMNILM?BODQRT\k\]B7Z[FkP?RT\k\]B7^JB�DQBQP@^JBWx+�~DQRTSqKNMNIL{JxJKNI`RTSUP�PNxJILiTFHS_K

sut � yz b f J i , �t m 8 �t i , tZ8 �t � � @ r ��� �
�<B7G5RTK?BWSqKNI`BWZyDQBWS_KNMNI���xJopB9PsdfXQDWMNILijFHSqKlBWShDQR	RTM?^JRTSJSUXQBQPlP?GJEUXWMNI`�qxUBQP�� ? |��| C � /8 � b e

J
q �
t ? t�� ��� t � b e J� �

t ? t i J� �
t ? t�� t ' � f���� � � m r � @ r � � �

R�� � t ' � BQPNK�xJS G5RTZL�_S��T\]Bb^JBb�wBWopBWSU^+M?B�^JBb^JBWojM?X @ |�Z[F DQRT\kG5RjPaFHSqK?B�E3FHMN\]RTSJI`�_xUBb^JB�^JBWojM?X @ BQPNK�FHZ`RTM?P8��t f@? bvz m b �
t z t o � rU��dfXQ�qx3FHKNI`RTS�� @ r ��� �CG>BWxJK�FHZ`RTM?P@PsdfXQDWMNILM?BOP?RTxUP@Z[F9��RTMN\]Bn/

sut-b z
� y f J i , �t m 8 �t i , t � t z �� � y � � @ r � Y �

¤ SkDQRTSUPNI`^JXWMaFHSqK��_xUB�Z`BQPvPaBWxJZ`BQP�DQRTSqKNMNIL{JxJKNI`RTSUP�Y1ZednFHGJZ[FHKNI`P?P?BW\]BWS_K�GJZ[FHSUXWKaFHILM?BcP?RTSqK�Z[FlM?RTKaFHKNI`RTS]BWK�Z[F@M?XWG3FHMNKNILKNI`RTS
^JBQP@D?E3FHMNopBQP1^JB7PNxJM²��FTDQBj|JRTS~DQRTSUP?KaFHK?BO�qxUBm^UFHSUPcZ[F;ZLIL\kILK?B7�UxJI`^JBj|JZ`BQP�M?BWZ[FHKNI`RTSUP , �t b e J7BWK-, t-b , �^JRTSJSUBWSqKZednFHGJZ[FHKNI`P?P?BW\]BWSqK�Eq�+^+M?RjPNKaFHKNI`�_xUBO^zdfXQ�_xJILZLIL{JM?B /

s t ' ! b , � �
t z �

� � y � � @ r � 5 �
F1S~M?BWKNM?RTxJipB9FHZ`RTM?P@P?IL\kGJZ`BW\]BWSqKlZ[F]DQRTSqKNMNIL{JxJKNI`RTShE_�	^+M?RjP?KaFHKNI`�qxUB9^JBmZedfBWZLZLILGJKNI`DWILK?X9^+�	S3FH\kI`�qxUB /

`-a#" b , � z �� � c �
t � � @ r �q³ �

N Z<BQPNK@DQRTxJMaFHS_K1^zdfB��+GJMNIL\]BWMlZedfBWZLZLILGJKNI`DWILK?X9^+�_S3FH\kI`�_xUB7K?RTKaFHZ`BOP?RTxUP@Z[F9��RTMN\]B
`-a�bV`-a�" i � `-a

r
� @ r �AR �

� 5



���~��� ( ��� ! ���3� 	-� ! %��-�~� � !�� � ��� ��	-�	��
'�(*)�
'%'�������%��	-��j� ��� � 	-����G�&��� � ���	��
'
R�� � `-a BQPNK�Z[FhG3FHMNKNI`B�M?XQPNI`^+xUBWZLZ`B�SURTS(E_�	^+M?RjP?KaFHKNI`�qxUB��_xJI�^JXWG5BWSU^�FHZ`RTM?P^JBQP9ILMNM?XWojxJZ[FHMNILK?XQP]^JB]Z[FbPNxJM²�eFTDQB�BWK
ILS_K?BWMNSUBQPc^JBlZ[FOGJZ[FHSUuWK?Bjr � d xJS�G5RTILSqKc^JBli	xUBlP?KaFHKNI`�qxUBj|_G>RTxJMCxJSUB1GJZ[FHSUuWK?BmY�M?RTKaFHKNI`RTS�MaFHGJI`^JB1DQRT\k\]B�Z[F9�wBWMNM?Bj|� `-a BQPNK¡opXWSUXWMaFHZ`BW\]BWS_KCSUXWojZLILopBsFH{JZ`B1G3FHM¡MaFHGJG5RTMNKCY `�a�" rq�yFmGJM?XQP?BWSUDQBl^+x�\gFTP?PNI��zXQ�qx3FHK?RTMNI[FHZ>^JBl��E3FHM?PNI`P�G>RTMNK?B
DQBWKNK?B�DQRTSqKNMNIL{JxJKNI`RTS�Y xJSUBbiTFHZ`BWxJM�SURTS SUXWojZLILopBsFH{JZ`B�^zdfBWS_i_ILM?RTS ��� G5RTxJM��-FHM?Psr��yRTxJK?B���RTI`P}|�Z`RTM?P�^JB�DW�	DWZ`BQP
ojZ[FTDWI[FHILM?BQP}|�Z`BQP]^JBWx+� K?BWMN\]BQP `�a�" BWK � `�a XWipRTZLx3FHS_K�FQipBQD~Z`B�K?BW\kGUPg^JB��eF�.QRTS DQRT\kGJZ`B��JBj|�Z[F�P?XWG3FHMaFHKNI`RTS ^JB
ZednFHGJZ[FHKNI`PaP?BW\]BWSqK1GJZ[FHSUXWKaFHILM?B�BWS�G5RTK?BWSqKNI`BWZy^JB�D?E3FHMNopBOBWKl^JBmM?RTKaFHKNI`RTS�BQPNKcGJZLxUP1FHGJGJM?RTGJMNI`XQBjr
�<B~KNMaFHSUPNG5RTMNK�^JB~\gFTP?P?Bb^zdfBsFHx BWS PNxJM²�eFTDQBhDWM?XQB~xJSUBbijFHMNI[FHKNI`RTS � 8 �t ^JB~Zed E3FHMN\]RTSJI`�_xUB @ ^+x G5RTK?BWSqKNI`BWZG5BWMNKNxJMN{3FHK?BWxJM1^JB�D?E3FHMNopBjr3�vRTxJMlxJSUBOGJZ[FHSUuWK?BOMNILojI`^JB�BWK1BWS�SUXWojZLILopBsFHSqKs|>^UFHSUP@xJS~GJM?BW\kI`BWM1K?BW\kGUPs|JZ`B7G5RTK?BWSqKNI`BWZ

DQBWS_KNMNI���xJopBj|3Z[F;iTFHMNI[FHKNI`RTSbDQRTMNM?BQPNG>RTSU^UFHS_K?B9^JBmZednFHGJZ[FHKNI`PaP?BW\]BWSqK�BQPNKl^zdnFHGJM?uQP9� @ r � ��|y� @ r � ��BWK�� @ r ��� � /
� s �t b z

� y � 8 �t b �
q

� c �y{z t � � @ r � ?}�
N Zzi	I`BWSqK1FHZ`RTM?P / � c � b q z �� � � 8 �t � � @ r �A@ �
�_xJI�M?BWZLI`B]PNIL\kGJZ`BW\]BWS_K�Z[F�iTFHMNI[FHKNI`RTS(^+x�\]RT\]BWSqK9^zd ILSUBWMNKNI`B]GJMNILSUDWILG3FHZ�^JBQP7\gFTP?P?BQP7^JBkP?xJM²��FTDQBkBWK7Z`BG5RTK?BWSqKNI`BWZ
FTPaP?R_DWI`Xjr � B~Z[F�\n2W\]B��eF�.QRTS<|¡Z[F DQRT\kG3FHMaFHI`P?RTS BWSqKNM?B(� @ r � ��|m� @ r � �kBWK�� @ r ��� �]^JRTSJSUBhZ[F DQRTSqKNMNIL{JxJKNI`RTS ^JB�Z[F
M?XWG5RTSUP?Bmi	I`P?DQR � XWZ[FTPNKNI`�_xUB7GJZ[FHSUXWKaFHILM?B /

� c � b , �t q z �� � � 8 �t b , �t � c � � � @ r � }p�
ACBWKNK?B�GJM?RTGJMNI`XWK?XCG>BWxJKvP?B¡opXWSUXWMaFHZLI`PaBWM�Y@K?RTxUPvZ`BQPvFHxJKNM?BQP�DQR	B GgDWI`BWSqK?P�^JB¡Z[Fl\gFHKNMNI`DQBC^zd ILSUBWMNKNI`B��jr��wF1DQRTSqKNMNIL{JxJKNI`RTS
^JBmZ[FkM?RTKaFHKNI`RTShBQPNKs|U^JBm\n2W\]Bn/

� c ����� � b , t q z �� � � 8 �t b , t � z �U � � � � � � @ r �7� �
� xJMaFHS_KyxJSDW�	DWZ`B�ojZ[FTDWI[FHILM?Bj|�ILZ	BQPNKyIL\kG>RTMNKaFHS_K�^JB�DQRT\kG3FHM?BWM�Z`BQPyDQRTS_KNMNIL{JxJKNI`RTSUP¡^JBQPyiTFHMNI[FHKNI`RTSUPvZLI`XQBQP�FHx9G5RTK?BWSqKNI`BWZ
^JB7DaE3FHMNopB���\gFTP?PaB7^JBOPNxJM²�eFTDQB7BWK@ILSqK?BWMNSUB}�@BWK@^JB7M?RTKaFHKNI`RTShDQBWSqKNMNI���xJopBjr
�wF9iTFHMNI[FHKNI`RTS~^+x�\]RT\]BWSqKlGJMNILSUDWILG3FHZ � c � ^JBQPC\gFTP?P?BQPcBWS�PNxJM²�eFTDQBmBWSqKNMaF��`SUB7xJSUB�ijFHMNI[FHKNI`RTS~^JB�Z[F9^+xJM?XQB7^+x£NRTxJM � �_xJI<DQRTSUP?BWMNipB7Z`B7\]RT\]BWS_K1DWILSUXWKNI`�_xUB7GJZ[FHSUXWKaFHILM?BOK?RTKaFHZe|UPaRTILK@^zdnFHGJM?uQP9� @ r � ��|w� @ r �AR ��| BWK�� @ r �7� � /� fQc �'m b c � ��i � � c b K � @ r ��� �

b c � ��iVf J i , �t mN� � c � i � � c � ��� � � @ r � � �
b � �-fQcwi , t � z �U � �

t
mDiVf J i , �t mN� � c � � @ r �IY �

b c � �-f J i � , t
� , � `�a�" mDiVf J i , �t mN� � c � � @ r �65 �

� c � ��iVf J i , �t mN� � c � r � @ r �j³ �
BWS�M?BW\gFHM?�_x3FHSqKl�_xUBmG5RTxJMCZ[F;GJZLxJG3FHMNK@^JBQP�GJZ[FHSUuWK?BQP@K?BWZLZLxJMNI`�qxUBQP;��ipRTILMcKaFH{JZ`BsFHx~BWShFHSJSUB��+B}��|+Z[F9GJM?XQ^JRT\kILS3FHSUDQB
^JBOZednFTDQDQXWZ`XWMaFHKNI`RTSbojMaFsi_ILKaFHKNI`RTSJSUBWZLZ`B;PNxJM@ZednFTDQDQXWZ`XWMaFHKNI`RTS-DQBWSqKNMNI���xJopB�DQRTSU^+xJILKmYk^JBQPlBWZLZLILGJKNI`DWILK?XQP�^+�_S3FH\kI`�_xUBQP1FHx
GJZLxUPl^JB7ZedfRTM?^+M?BO^JBnJCK $ � r1F1ShBWS~^JXQ^+xJILK

� � � e#f J i , �t mN� � c �
c

� � @ r � R �
�	� @SJ9EP ��6�(qSNF P1@qF -EPGW_FG:q7EW_:=FV9�7CWOF1M�HJF MO6YL�6�9�7CWOF W_:q7CF19C:=F L=MO6�:ND1756�W 9CF�
 r� � e�����RZ���\1Z������ � � 7�� � � � �� \ t�� @�� MOF1< � � � <�@�: 7 MOF1<PG@q@�95HJ@:=:NDGFG< PG6;9�7CDG<�W_FG:N:=FG<:"N@: L�FGSJ7 DGP19CW 9CFTM_FG<�L�F19�7CSN9�.=6;7CW_@:N< W_: 7CDV9CWOF1SN9CFG< L�@�SN9)M_F]HNDGLNM 6;PGFGBEFG:q7!� � � e"� � ��#%$ � F17 M 6%+�6;9CWO6;7CW_@: HNFHNFG:N<�W_7CD&�RZ���\ie'� n Z���\ # �)( Z���\�PG6�S=<�D1FG< L�6;9 MO6 HJD1>A@;9CB 6;7CW_@: HNFG<)B 6;<�<�FG< W_: 7CFV9C:=FG<:< � F17�7CFTLJ9C@qPGD HJSN9CF�"NM_@SN95HJF�"JFG<?7�F+*RFGP17CSNDGFIHN6�:=<MOF�P 6;<T<�W_BEL=M_F�HmQ S=:NF�,-FV9�9CF �N@BE@�0� G:=F8H=6;:=<.-N6�.=6HJWO:NW-F17 � FGM 7CW_F19510/	1�23/�=)<54i:%SN7CW_M_W_<C6�:q7IM_FG<�>A@:NP17CW_@:N<KHNF76�9CFGFG: "RWOM-FG<?7TL�@�<�<�W/.NM_FHNF 0D1:=D1956;MOW_<�F19�L�@SJ9�: Q W_BEL�@�9�7CF%(qS=FGMRBE@ H  GM_F +JW_<�PG@98/DGMO6�<?7CW/(qS=FK<?7�956;7CW ^�D � <0:JBED17�9CW_FT<�L!�=D19CW/(qS=F51 +@W 9<; S FV7 � F1M_7CW_F19�"=/	1�2�> = F17�HNF9CF17�9C@S!+�F19�6�W_:N<�W5�9
 r� � e@? �� ��
BA� � <

� ³



���������
	����������������������������
����������	 �"!#�$&%�	'��(*)+��%,���	-��

�<B�MaFHGJG>RTMNKcBWSqKNM?BmZ`BQP�DQRTS_KNMNIL{JxJKNI`RTSUP@^JB�M?RTKaFHKNI`RTS~BWKC^JBmD?E3FHMNopB7P}dfXQDWMNILK�FHZ`RTM?Pc^zdnFHGJM?uQPO� @ r ��� ��|z� @ r �A@ ��|<� @ r � }p��BWK
� @ r � R � / ���� � c������ �

f J i , �t m � c �
���� b ���� , tJ i , �t � z �U � � � �� c �

���� b , t � z �U � �
t
c
b � , t

� , � `-a�"�� J � � @ r � ?}�
�wFOM?BQ^+I`P?KNMNIL{JxJKNI`RTS�^JBQP�\gFTP?P?BQP�^+xUB�YmZ[FOiTFHMNI[FHKNI`RTS�^JB@Z[FOi_ILK?BQPaP?B1FHSJojxJZ[FHILM?B�BQPNK�FHILSUPNI SUXWojZLILopBsFH{JZ`Bjr t x�GJM?BW\kI`BWM
RTM?^+M?Bj|JZ[FijFHMNI[FHKNI`RTS~K?RTKaFHZ`BO^+x~\]RT\]BWS_KlG5RTZ[FHILM?BmGJM?Rsi	I`BWSqKlxJSJI`�_xUBW\]BWSqKm^JBmZ[F;M?BQ^+I`PNKNMNIL{JxJKNI`RTS�^+ILM?BQDWK?B � c�� ^JBQP\gFTP?P?BQP�BWS;P?xJM²��FTDQBm��FHS3FHZ`RTojxUB@FHx;DsFTP�^zd xJSUBCGJZ[FHSUuWK?BCMNILojI`^JB}�yBWKv^JB�Z[F@M?BQ^+I`P?KNMNIL{JxJKNI`RTSkILSU^+ILM?BQDWK?B � c � ^JBQPw\gFTP?PaBQPILSqK?BWMNSUBQPsr �wFijFHMNI[FHKNI`RTSh^zdnFHGJZ[FHKNI`P?P?BW\]BWS_K1^UFHSUP@Z`B7^JRT\gFHILSUB9^JB7�wFHGJZ[FTDQB�BQP?KcM?XQ^+xJILK?B9FHZ`RTM?PlY /

� sut�b f J i , �t m z � 8 �t� y b f J i , �t m � � c �
q y z t

� � @ r � @ �
HKIJHKI�� � S�e WMSVU6WMXZY \T^a`��^1` `MW��_UfWMnhWbU k \��_YTS � W ORQT^ \TSmYT[ `b^ \TX � SmWMY_^ U6^ � � X ef^1`
�¡dfXWipRTZLxJKNI`RTSgK?BW\kG5RTM?BWZLZ`B@^JB�ZednFHGJZ[FHKNI`P?PaBW\]BWSqK¡K?BWMNM?BQPNKNM?BlBQPNK�^JRTSJSUXQBcG3FHM�Z[F�KNMaFHSUP²��RTMN\]XQBc^JBc�wFHGJZ[FTDQBcILSqipBWM?PaB

^JB7ZedfB��	GJM?BQPaPNI`RTS(� @ r � @ ��P?RTILK / � s t f�+pm b �
q y{z t f

J i , �t f�+ mpm�� � c � f�+pm r � @ r � }p�
R����m^JXWSURTK?BlZ`BlGJM?R_^+xJILKC^JBlDQRTSqipRTZLxJKNI`RTS~BWK , �t f�+ m P?RTS_K�Z`BQP�SURT\�{JM?BQPc^JB1�<RsipB�^JBlDaE3FHMNopB�^JXWG5BWSU^UFHSqK�^+x�K?BW\kGUP^JX��USJI`P�GJM?XQDQXQ^JBW\k\]BWSqKsrU�wF9G5BWMNKNxJMN{3FHKNI`RTS~^+x�\]RT\]BWSqK@^zd ILSUBWMNKNI`BmGJMNILSUDWILG3FHZ5ILSqK?BWMNSUB7BQPNKcFHZ`RTM?Pc^zdnFHGJM?uQPO� @ r � }p��/

� c � f�+ m b , �t f�+ m�� � c � f�+ m b � �
$ �
, �t f�+�e + � m 4 � c � f�+ � m � + � � � @ r � � �

	 ��8 ��
�� ��
� � 8���^8 �q
�� �I< �n8�� :Q<�=+8 8 �_:�� ��8 =� <���� �;: 8�� 8� :T����
 �;:Q<A:?��� ��8%��8 ��
 �8� ���< �	� �i��� � 8�� 8� : � 8 =�< ��
 <����u8��= <m���7<��d� 8"8;: 
 ��
p<������ � 8 ��� �_:Q<�� :Q<���
 8 � c � f�+pm �n<���� <�� � �� �u8 ��
�� 
m���_:C
��d� 8 �< � ��
 8 >
�yRTxJMyxJSUB¡�wBWMNM?B¡MaFT^+I[FHZ`BW\]BWSqK�PNKNMaFHKNI��3XQB�FQipBQD�xJSUB�MNEUXQRTZ`RTojI`B��-F��	�CBWZLZLI`BWSJSUBj|sZ[F�^JXQDQRT\kG5RjPNILKNI`RTS9^JBQP<SURT\�{JM?BQP

^JB1�<R}ipBm^JBlD?E3FHMNopBmBWS�\]R_^JBQPCSURTMN\gFHx+��^JBlM?BWZ[F��JFHKNI`RTS�B��+G>RTSUBWS_KNI`BWZLZ`B�DQRTSU^+xJILKcFHZ`RTM?P�^zdnFHGJM?uQP�� @ r �u@ ��BWKm� @ r � }p�
Y�/

� sut f�+ m b �
q y z t�� � c � f�+ mDi � �

$ �
, �t f�+�e + � m 4 � c � f�+ � m � + ��� � @ r � � �

b �
q y z t��� � c � f�+pm i � �

$ �
, � t � f�+�e + � m � + � i �:)�� � � �

$ � ? �) 0 $ � ��"! � $ � �$# � c � f�+ � m � + �&%' � @ r �A� �

b �
q y z t��� f J i , � t m � c � f�+pmDi �:)�� � � �

$ � ? �) 0 $ � �� ! � $ � � # 4 � c � f�+ � m � + � %' � � @ r � Y �

�wFmG3FHMNKNI`BlXWZ[FTP?KNI`�qxUBc^JBcZ[F7M?XWG>RTSUP?B�GJZ[FHSUXWKaFHILM?BlG>BWMN\]BWK�^JB@DQRT\kG>BWSUPaBWM¡IL\k\]XQ^+I[FHK?BW\]BWSqKCZ[F���MaFTDWKNI`RTS  e , � t  ^JBZ[F]G5BWMNKNxJMN{3FHKNI`RTS�ILSUBWMNKNI`BWZLZ`BBWS�PNxJM²�eFTDQBj| Z[F]M?BWZ[F��UFHKNI`RTS-i_I`P?�_xUBWxUP?B�K?BWSU^UFHSqK�Y�DQRT\kG>BWSUP?BWM�Z[F]��MaFTDWKNI`RTS-M?BQPNKaFHS_K?B
�]J i , � t �wFQipBQDCZ`B�K?BW\kGUPsr F1SDQRTSUPNKaFHK?B�^JRTSUD�YlDQBWKNK?BCXWKaFHG>BC�_xUB�Z[F1DQRTSJS3FHI`P?PaFHSUDQBC^JB�Z[FlijFHMNI[FHKNI`RTS;K?BW\kG5RTM?BWZLZ`B�^JBZednFHGJZ[FHKNI`P?P?BW\]BWSqKcSUXQDQBQPaPNILK?B1^zd xJSUB�G3FHMNKCxJSUBlEJI`P?K?RTILM?B�^+x�\]RT\]BWSqK�GJMNILSUDWILG3FHZz^zd ILSUBWMNKNI`B � c � f�+pm ZLI`XQBlxJSJI`�_xUBW\]BWSqKFHx+��DW�+DWZ`BQPcojZ[FTDWI[FHILM?BQP;��DQRT\k\]B�PNIzZ[F;GJZ[FHSUuWK?BOXWKaFHILKlMNILojI`^JB}�cBWK@^zdnFHxJKNM?BOG3FHMNKlZ[F^JXWK?BWMN\kILS3FHKNI`RTS�^JBQPcGJM?RTGJMNI`XWK?XQP
i_I`P?DQR � XWZ[FTP?KNI`�qxUBQP1^JBmZed ILSqK?XWMNI`BWxJM�GJZ[FHSUXWKaFHILM?Bjr
ACBQP]^JBWx+� FTPNG>BQDWK?PkPaRTSqKkKNMaFHILK?XQBQP]P?XWG3FHM?XW\]BWS_K�^UFHSUPZ`BQP]^JBWx+��P?BQDWKNI`RTSUP]PNxJILijFHSqK?BQP]\gFHI`PgFHGJGJZLI`�qxUXQP]GJZLxUP

PNG>XQDWI��3�_xUBW\]BWSqK�FHx DsFTPK?BWMNM?BQPNKNM?Bjr�ACBWZ[F-P?BWMNK]^JB�KNMaFQijFHILZ@GJM?XWG3FHMaFHK?RTILM?BhY�ZedfXWKNxU^JB�^JB�Z[Fb��MNI`DWKNI`RTS DWZLIL\gFHKNI`�_xUB
^UFHSUP�Z`BlKNM?RTI`PNI`uW\]BlDaE3FHGJILKNM?Bjr_�¡dfBWSUPaBW\�{JZ`Bm^+x]��RTMN\gFHZLI`PN\]B@GJM?XQDQXQ^JBWS_KCPaBWMaFO^+ILM?BQDWK?BW\]BWSqK@FHGJGJZLI`�_xUX1Y���FHM?P�^UFHSUP
Z`BO�qx3FHKNMNI`uW\]B�D?E3FHGJILKNM?Bjr

Y�R



������� �A��� � !��p���������
� 	�� ! %��� 	 �"! �G&%�	V(*)+��%,&� 	���
¥7¦�� ¨ ®l¯?ª�4�'q@¯?®@:v=?®�0>=?4@/;¬�«v0 $%4 $%«�/10�6 + =?/;«�230 =a«
° SUB�EJI`PNK?RTILM?B9^JXWKaFHILZLZ`XQB^JBQP1G>BWMNKNxJMN{3FHKNI`RTSUPmILSUBWMNKNI`BWZLZ`BQP�SUXQDQBQP?P?ILK?B9^JBQP�DQRTSqKNMaFHILS_K?BQP7IL\kG>RTMNKaFHS_K?BQPmPNxJM1ZedfXWipR �

ZLxJKNI`RTS�K?BW\kG5RTM?BWZLZ`B7^JB�Z[F;G3FHZ`XQRTK?RTG>RTojMaFHGJEJI`Bj|3^JBmZ[F�opXQRTojMaFHGJEJI`BOojZ[FTDWI[FHILM?B7BWK@R_DQXsFHSJI`�_xUBjrUACBQP@^JRTSJSUXQBQP�SUB7P?RTSqK
G3FTP�^+I`PNG5RTSJIL{JZ`BQPs|pG5RTxJM�Z[F��wBWMNM?Bj|+FQijFHSqKCZ`B � BWMNSJI`BWM��-F��	IL\9xJ\��mZ[FTDWI[FHILM?B;�QP @ ? OjFp��BWK�BWSUDQRTM?B1\]RTILSUP�G5RTxJM�Z`BQP
ojZ[FTDWI[FHKNI`RTSUP;^+x(�¡M?X � ACXWSURT�sRT e�qxUBjr t ZedfXQD?EUBWZLZ`B�opXQRTZ`RTojI`�qxUBj|yZ`BQPOG5XWMNI`R_^JBQP�ojZ[FTDWI[FHILM?BQP�K?BWMNM?BQP?KNM?BQP9P?RTS_K�M?BWZ[FHKNILipB �
\]BWS_KlMaFHM?BQP1BWK@SUBODQRTxJi	M?BWSqK�GJM?RT{3FH{JZ`BW\]BWSqKm�qxUB0P ? R � ^JB7Zed EJI`P?K?RTILM?BOK?BWMNM?BQPNKNM?Bjr5ACBWMNKaFHILSUPl^JXWG �TK?P@ojZ[FTDWI[FHILM?BQP
RTS_K;XWK?X�KNM?RTxJipXQBQP^+xJMaFHSqKZed t M?D?EUXQBWS��QP q �����7Fp�O\gFHI`P^UFHSUP9DQBWKNK?B�KNEUuQP?Bj|ySURTKNM?B�XWKNxU^JB�PsdfBQP?K�M?BQPNKNM?BWILS_K?B�FHx
^JBWMNSJI`BWM�\kILZLZLI[FHM?^�^zdnFHSJSUXQBQPsr3±_xJM�DQBWK�ILSqK?BWMNijFHZLZ`Bj|_Z`BQPCKNMaFTDQBQPc^JB1ojZ[FTDWI[FHKNI`RTSUPc\gF�£NBWxJM?BQPCPaRTSqK�GJMNILSUDWILG3FHZ`BW\]BWSqKl^JR �
DWxJ\]BWS_K?XQBQP�^+xJMaFHS_K�Z`B@��XQRTGJM?RTK?XWM?RT�sRT e�_xUB;� ����K�� q KAK9�-Fp��|jZed	F1M?^JR}i_I`DWI`BWS-�QP �6�uR �-Fp��|jZ`B@�vBWMN\]R � A�FHMN{>RTSJI���uWM?B
� } �uR��Z@ � R �-Fp�7BWK�Z[F��US(^+x ACXWSURT�sRT e�qxUB-��Z`BQP9^JBWMNSJI`BWM?P"} � ��Fp��|wG>RTxJM9Z`BQ�qxUBWZ�ZednFH\kGJZLILKNxU^JB�^JBgZ[F�ojZ[FTDWI[FHKNI`RTS
BQP?Kc\gF��	IL\gFHZ`BOPaBWxJZ`BW\]BWSqKlPNxJMcZ`BQP�}^JBWMNSJI`BWM?Pl�-F+rJ�¡dfXWGJI`P?R	^JB-F1M?^JRsi	I`DWI`BWS<|UGJM?RT{3FH{JZ`BW\]BWS_KlILSqK?BWSUPaB7\gFHI`P1FTP?PaBW�
DQRTxJMNKs|US<dnFk^JRTSUD7G3FTP@XWK?XmILSUDWZLxUP1^UFHSUPlDQBWKNK?BOXWKNxU^JBjr
�yRTxJM7D?E3FT�_xUB9G>XWMNI`R	^JBOojZ[FTDWI[FHILM?BXWKNxU^+I`XQBj| Z`BQP@��M?RTSqKNI`uWM?BQPm^JBQPmDsFHZ`RTKNK?BQP�ojZ[FTDWI[FHILM?BQP�RTS_K�XWK?X9D?EURTI`PNI`BQPmDQRT\k\]B

DQRTSUP?KaFHSqK?BQP�BWK�PNIL\kILZ[FHILM?BQPcY�DQBWZLZ`BQP�^+x�DW�	DWZ`B1^JB@ojZ[FTDWI[FHKNI`RTS�Z`B@GJZLxUP�ILSqK?BWSUPaB1BWK�ILZ5F�XWK?XlDQRTSUPNI`^JXWM?X��qxUBlZ`B@ipRTZLxJ\]B
^JBmojZ[FTDQB7XWKaFHILKcGJM?RTG5RTMNKNI`RTSJSUBWZyY;ZedfXWG3FHI`P?PaBWxJM@^JBmojZ[FTDQBjr ¤ S��eFHI`PaFHSqK@DQBWKNK?BOFHGJGJM?Rs�	IL\gFHKNI`RTS<|3Z`BQP�iTFHMNI[FHKNI`RTSUP@^JBmZ[F
P?xJM²��FTDQB�^JBQPyDsFHZ`RTKNK?BQPvBWKv^JB�Z`BWxJMwK?RTG5RTojMaFHGJEJI`BcFHx9DQRTxJM?Pv^+x�K?BW\kGUP�P?RTSqKvDWZ[FHILM?BW\]BWSqK�ILojSURTM?XQBQPsrjA�dfBQPNKvZed Eq�	G>RTKNEUuQP?B
Z[FkGJZLxUPlPNIL\kGJZ`B9BWShZednFH{UP?BWSUDQB9^JBODQRTSqKNMaFHILS_K?BQPmGJM?XQDWI`P?BQPlPNxJMlZ`BQP@G3FHZ`XQRTopXQRTojMaFHGJEJI`BQPmojZ[FTDWI[FHILM?BQP�BWK1DQRTSqKNILSUBWS_KaFHZ`BQPsr
° S�\]RT\]BWSqK]^zd ILSUBWMNKNI`B~XWKaFHS_KkZLI`XQB�YhZ[F�GJM?RH£NBQDWKNI`RTS ^JB�Zed EJI`PNK?RTILM?B�ojZ[FTDWI[FHILM?B�PNxJMZed E3FHMN\]RTSJI`�_xUB~PNGJEUXWMNI`�_xUB�^JB
^JBWojM?X @ |3ILZvBQPNK1FHxUP?P?Iw{5BsFHxUDQRTxJGbGJZLxUP�P?BWSUPNIL{JZ`B;FHx+���UxUDWKNx3FHKNI`RTSUP�^+xbipRTZLxJ\]B9^JB�ojZ[FTDQB9�_x<dnYkZ[F]G>RjP?ILKNI`RTSbBWKlZ[F
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DsFHZ`RTKNK?BQPlG>RTZ[FHILM?BQP}|JP?RTILK#/ � c � f�+ m b�� f 8 (��� ��� f�+ m�e 8 (��� ��� m r � @ r � 5 �
R�� � BQPNKCxJS�DQR_B GgDWI`BWS_K@^JB1GJM?RTG5RTMNKNI`RTSJS3FHZLILK?XOBWK 8 (��� ��� |_Z`B1ipRTZLxJ\]Bm^JB�ojZ[FTDQB�\]Rs�pBWS<rJ�wF;DQRTSUPNKaFHS_K?B � G>BWMN\]BWK^JB F DsFHZLIL{JM?BWM]\�Zed EJI`PNK?RTILM?B�ILSUBWMNKNI`BWZLZ`B�PNxJMZed EJI`PNK?RTILM?Bh^+x ipRTZLxJ\]Bh^JB�ojZ[FTDQBjr��vRTxJMgDaE3FT�qxUB�G5XWMNI`R_^JB�ojZ[FTDWI[FHILM?Bj|�Z[F
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DQBWZLZ`B � DWIyXWKaFHSqK1^JX £NY]F;GJMNI`RTMNIyBWShXQ�qxJILZLIL{JM?BOI`P?RjPNKaFHKNI`�_xUBOFQipBQDOZ`BQPlR_DQXsFHSUPsr
HKI��KIML � Sm[ \ � Q�Y_^ ��`MS�Y��hU6^ [7SmYT[ X#n�k SmY
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� @ r ³65 �C��RTxJMNSJILKcxJSUB7E3FHxJK?BWxJMl\]R}�pBWSJSUB�XQ�_xJILiTFHZ`BWS_K?BO^JBn? } RAR \~r
�yRTxJMmXWKNxU^+I`BWM@Zed ILS+�UxUBWSUDQB;^JBQPcG3FHMaFH\]uWKNM?BQP1ojZ[FTDWI[FHILM?BQP1PNxJMlZ[FiTFHMNI[FHKNI`RTSb^JB7ZednFHGJZ[FHKNI`P?P?BW\]BWS_K1K?BWMNM?BQPNKNM?Bj|3DQBWM �

KaFHILSUBQP�DQRTSqKNMaFHILS_K?BQP�^+xgP?DQXWS3FHMNI`R NNA ¤ N N NwRTSqK�XWK?X@M?BWZ��TD?EUXQBQPsr_�wF�iTFHMNI[FHKNI`RTS�M?BWZ[FHKNILipB@^zdnFHGJZ[FHKNI`P?P?BW\]BWS_KCBQP?K�KNMaFTDQXQB
PNxJMcZ[F9�UojxJM?B @ r~};G5RTxJM@^JBWx+��DsFTPc^+I��zXWM?BWSqK?Psr>±_xJM@Z[F9�UojxJM?B]� @ r~} � Fp��|JZedfB��+K?BWSUPNI`RTSbFHSJojxJZ[FHILM?BOBQPNKcZ[FHI`PaP?XQB�ZLIL{JM?BOBWK
Z[F�E3FHxJK?BWxJM9^JBgZ[F�DsFHZ`RTKNK?BgBQP?KO�J�JXQBgY ? } RAR \~|yDQB]�_xJI¡M?BWGJM?R_^+xJILK9Z`BgP?DQXWS3FHMNI`R�N²A ¤ N N NlG>RTxJM9xJSUB]B��	K?BWSUP?I`RTS
\gF��	IL\gFHZ`Bc^JB � K W |HKaFHSU^+I`P��qxUB�PNxJM�Z[Fl�UojxJM?B7� @ r~} � { ��|TZedfB��	K?BWSUP?I`RTSgFHSJojxJZ[FHILM?BcBQPNKw�J�JXQBcY � K W BWK�Z[F1E3FHxJK?BWxJM¡^JBCZ[F
DsFHZ`RTKNK?B1BQPNK�Z[FHI`P?P?XQBcZLIL{JM?Bjr � FHSUP�DQBl^JBWMNSJI`BWMCDsFTPs|qZ[F7ijFHMNI[FHKNI`RTS�^zdnFHGJZ[FHKNI`P?PaBW\]BWSqKcBQPNK�GJM?RTG5RTMNKNI`RTSJSUBWZLZ`BmY7Z[F7\gFTPaP?B
^JB7Z[FkDsFHZ`RTKNK?BO^zdnFHGJM?uQP;� @ r ³IY ��rVF1ShDQRTSUPNKaFHK?B��qxUBmG5RTxJM@K?RTxUP@Z`BQPlP?DQXWS3FHMNI`RjP1FsipBQD7xJSUBOB��+K?BWSUPNI`RTShRTx~xJSUB7\gFTPaP?B
ILS+��XWMNI`BWxJM?B7Y9DQBWZLxJI>^+x�P?DQXWS3FHMNI`R N²A ¤ N N^NV|TZ[F�iTFHMNI[FHKNI`RTS�M?BWZ[FHKNILipBm^JB1ZednFHGJZ[FHKNI`P?P?BW\]BWSqK�M?BWZ[FHKNILipBmBQPNKCILS+��XWMNI`BWxJM?B7Y3P
R r 5 � |_ijFHZ`BWxJM�\gF��	IL\gFHZ`BmRT{JK?BWS_xUBmG>RTxJM�Z`B�P?DQXWS3FHMNI`R N²A ¤ N N^NVr_ACBWKNK?B�ijFHZ`BWxJMcDQRTMNM?BQPNG>RTSU^�Y9BWSqi	ILM?RTS�xJSUBl��RTI`P�BWK
^JBW\kI`BOZ[F;ijFHMNI[FHKNI`RTShBQPNKNIL\]XQBO^JBWGJxJI`PlZ`B � � �r
� E2QFOM?QFQFE(9;:
�wF�ijFHZ`BWxJM7GJM?XQDQXQ^JBWSqK?B�BQPNKmGJM?RT{3FH{JZ`BW\]BWSqK;Z[F�iTFHZ`BWxJM7\gF��+IL\gFHZ`Bk^JBZ[F�iTFHMNI[FHKNI`RTS(^JBZednFHGJZ[FHKNI`P?P?BW\]BWSqK�K?BWM �

M?BQPNKNM?BO^+xJMaFHSqK1Z[F;ojZ[FTDWI[FHKNI`RTSb�vBWMN\]R � A�FHMN{>RTSJI���uWM?Bjr
� d xJSUB9G3FHMNKs|>Z[F�^+I`PNG5RjPNILKNI`RTS�DQRTS_KNILSUBWSqKaFHZ`BgFHx�[ BQPNKNGJE3FHZLI`BWS �QP } R�� �-Fp�lDQRTMNM?BQPNG>RTSU^�YgZ[F]G5XWMNI`R	^JB9R���Z[F

GJZLxJG3FHMNKg^JBQP\gFTP?P?BQPDQRTSqKNILSUBWS_KaFHZ`BQP�^+x P?xJG>BWM?DQRTS_KNILSUBWSqK �mRTSU^+��FHSJI`BWS P?RTS_K]DQBWSqKNM?XQBQP�FHxJK?RTxJM]^+x�G �TZ`B~±_xU^z|
��FsipRTMNI`PaFHSqK�ZednFTDQDWxJ\�xJZ[FHKNI`RTS-^JB7ojZ[FTDQB�FsipBQDOxJSUB7IL\kG5RTMNKaFHSqK?B9PN�_\]XWKNMNI`BOG>RTZ[FHILM?Bjr5ACBWKNK?BO^JBWMNSJI`uWM?B�PNILKNx3FHKNI`RTS�FH\ �
GJZLI��3B1KNM?uQP���RTMNK?BW\]BWSqK�Z[FOijFHMNI[FHKNI`RTS�^+x sut Z`RTM?P�^JB�DW�+DWZ`BQP�ojZ[FTDWI[FHILM?BQP � ILS_K?BWMNojZ[FTDWI[FHILM?BQPsr3�yFOKNMaFsipBWM?P?XQBm^JBlDQB1\n2W\]B
PNxJG>BWM?DQRTS_KNILSUBWSqK F P?xJM]\9Z`B;G �TZ`Bk±_xU^-^+xJMaFHSqKOZedfBWSUPaBW\�{JZ`Bk^JB;Z[F�ojZ[FTDWI[FHKNI`RTS(A�FHMN{>RTSJI���uWM?B;ILSU^+I`�qxUBk�_x<dfBWS�^JBWEURTM?P
^+x$[ BQPNKNGJE3FHZLI`BWS<|_Z`BQP�\gFTP?P?BQP�DQRTS_KNILSUBWSqKaFHZ`BQP@PaBcKNM?RTxJiTFHI`BWS_K�\gF�£²RTMNILKaFHILM?BW\]BWS_K�BWS�{>RTM?^+xJM?B�^+xgG �TZ`B@IL\kGJZLI`�_x3FHSqK
xJSUBOG5BWMNK?BOIL\kG5RTMNKaFHSqK?B;^JB7Z[F]PN�	\]XWKNMNI`BOG5RTZ[FHILM?B�DQRTS_KNILSUBWSqKaFHZ`Bj|5BWK1^JRTSUD�ojZ[FTDWI[FHILM?Bjr N ZwBQPNK1ILSqK?XWM?BQP?PaFHS_K�^JBOSURTK?BWM
�qxUBlZ[F7^JXWK?BWMN\kILS3FHKNI`RTS�BWK�Z`B@PNxJILi	IUopXQRTojMaFHGJEJI`�_xUB1^JBQP��sRTSUBQP¡ojZ[FTDWI[FHILM?BQP�PNxJM�ZwdfBWSUP?BW\�{JZ`B�^JB@Z[FOojZ[FTDWI[FHKNI`RTS-�QP 5AR
��Fp��RTS_K¡G5BWMN\kI`P¡^JBc\]BWKNKNM?B@BWSgXWi	I`^JBWSUDQBj|jILSU^JXWG5BWSU^UFH\k\]BWSqK�^JBQP�^JRTSJSUXQBQP�G3FHZ`XQRT\gFHojSUXWKNI`�qxUBQPs|qZ`Bc\]RTxJipBW\]BWSqK
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Scénario glaciaire ICE III
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Scénario glaciaire ICE III
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ojZ`RT{3FHZy^+x~PNxJG>BWM?DQRTS_KNILSUBWSqKmY;KNMaFQipBWM?P@Z`BmG �TZ`B�±_xU^ �9,¡BQBWipBWM?P38C:'<�=+>`|D? ³j³7� ��|3DQRTS+�UMN\gFHSqK�FsipBQD7Z[F;M?XQ^+xUDWKNI`RTSh^JBQP
�sRTSUBQPlDQRTSqKNILSUBWSqKaFHZ`BQP�G5RTZ[FHILM?BQPs|JZedfB��+K?BWSUPNI`RTS~M?XQ^+xJILK?BO^JBQP@ojZ[FTDWI`BWM?PlBWSh^JBWEURTM?P1^JBmZed ILSqK?BWMNijFHZLZ`B3P @65AR�� }�? R ��F+r
� dnFHxJKNM?BOG3FHMNKs|+ZedfXWKNxU^JBO^JBmZ[F9G>XWMNI`R	^JB7BWK@^JBmZedfXWK?BWSU^+xUBO^JBQPc�sRTSUBQP@^zdnFTDQDWxJ\9xJZ[FHKNI`RTShojZ[FTDWI[FHILM?BQP1PNxJojopuWM?B7�qxUB

ZedfBWSUPaBW\�{JZ`Bh^+x��7RTSU^+�CFHS3F � ±_xU^ S<dnF�GJM?RT{3FH{JZ`BW\]BWSqK�G3FTP]XWK?X�BWSJojZ[FTDQXbFHx \n2W\]B�\]RT\]BWS_K��761RT{>BWMNK?Ps|�? ³IY � E
,¡BQBWipBWM?Pn8;:�<�=�>[|�? ³j³7� ��r t SURTxJipBsFHx<|5Z[F]��RTSqK?BRTxbZ[F]��RTMN\gFHKNI`RTS-^JB;ojZ[FTDWI`BWM?P�SURTS � PN�	SUD?EJM?RTSUBQP7M?XQ^+xJILK7^JB���F�.QRTS
SURTKaFH{JZ`BgZ[F�\gFTP?P?Bk^JB]ojZ[FTDQBgXQD?E3FHSJopXQB�BWKOG3FHM�DQRTSUPaXQ�qxUBWS_K�Z[F�ijFHMNI[FHKNI`RTS(^zdnFHGJZ[FHKNI`P?PaBW\]BWSqK9^+xJMaFHS_K;^JBQP9DW�	DWZ`BQP
ojZ[FTDWI[FHILM?BQP}r
ACBWG>BWSU^UFHS_Ks|�ZedfBQPNKNIL\gFHKNI`RTS ^JBQP]FH\kGJZLILKNxU^JBQP]^JBQPijFHMNI[FHKNI`RTSUPkBWxUPNKaFHKNI`�_xUBQP]^+x�SJILipBsFHx \gFHMNILS YhG3FHMNKNILMk^JBQP

DW�+DWZ`RTKNEUuW\]BQPCM?BQPNK?BlBWSUDQRTM?B1KNM?uQP�ILSUDQBWMNKaFHILSUBjr � BQP�ILSUDQRTS+��RTMN\kILK?XQP�^UFHSUP�Z[F�^JXWG5RjPNILKNI`RTS�P?XQ^+IL\]BWSqKaFHILM?Bj|+Zed ILS+�UxUBWSUDQB
^JBOZ[FK?BQDWK?RTSJI`�qxUB9BWKl^JB7Zed I`P?RjP?KaFTPNI`B7Z`R	DsFHZ`B7M?BWSU^JBWSqKm^+I GgDWILZ`BOZ[Fk^JXWK?BWMN\kILS3FHKNI`RTS-^JB7Zed ILS+�UxUBWSUDQB�M?XQBWZLZ`B�^+xhPNILojS3FHZ
ojZ[FTDWI[FHILM?Bjr � B1GJZLxUPs|	Z`BWxJMC^UFHKaFHKNI`RTS~FHGJG3FHMaF��`K@BWSUDQRTM?B�KNM?uQPC\gFHZ>DQRTS_KNMaFHILSqK?BjrU�wF�\gFTP?P?B�^JB�ojZ[FTDQB1XQDaE3FHSJopXQB7XWKaFHSqK
Z`B��eFTDWK?BWxJM�^JRT\kILS3FHSqK�^+xkD?E3FHSJopBW\]BWS_K�^zdnFHGJZ[FHKNI`P?P?BW\]BWS_Ks|jILZJBQPNKvK?RTxJK?B���RTI`P�S3FHKNxJM?BWZJBWK�MaFHI`P?RTSJS3FH{JZ`Bc^JB�DQRTSUPNI`^JXWM?BWM
Z[F;{5RTMNSUBOPNxJG5XWMNI`BWxJM?BO^JB7DQBQP@BQP?KNIL\gFHKNI`RTSUP1DQRT\k\]B7xJSUB�DQRTSqKNMaFHILSqK?B9G5RTxJMcZed ILSqK?BWMNijFHZLZ`BOojZ[FTDWI[FHILM?B�XWKNxU^+I`Xjr
H#I��KI�
 ��k1X �TefX U k1efX�hX�� OKQ_^ ��� � � 
Vj�� 
�
 � S�
� BQP]KNMaFTDQBQPg^JB�^JXWG �TK?PkojZ[FTDWI[FHILM?BQP�RTS_KgXWK?X�KNM?RTxJipXQP�PNxJMkZ[F�GJZLxJG3FHMNK�^JBQP]DQRTS_KNILSUBWSqK?P�^+xJMaFHSqK�Z`B~�1XQRTGJM?R �

K?XWM?RT�sRT e�_xUBj|cK?XW\]RTILojS3FHS_KhGJM?RT{3FH{JZ`BW\]BWSqK�^JB�D?E3FHSJopBW\]BWS_K?Ph\gF�£NBWxJM?P~^UFHSUP�Z`B���RTSUDWKNI`RTSJSUBW\]BWSqK�DWZLIL\gFHKNI`�qxUBj|
opXQR	D?EJIL\kI`�_xUB7BWKc^UFHSUPCZednFTDWKNILi_ILK?Xm{JI`RTZ`RTojI`�_xUBmK?BWMNM?BQPNKNM?Bjr ° SUBm^+I`P?DWxUPaPNI`RTS�GJZLxUPC^JXWKaFHILZLZ`XQB7P?xJMCZ`BQPCojZ[FTDWI[FHKNI`RTSUPcG3F �
MaFT^JRs�JFHZ`BQP1Y�{3FTPaP?BQP�Z[FHKNILKNxU^JBQP@RT{UP?BWMNipXQBQPlYDQBWKNK?BmG5XWMNI`R	^JB�BWKcZ`BQPc^+I��zXWM?BWSqK?PlP?DQXWS3FHMNILIzGJM?RTG>RjPaXQPcP?BWMaF9��FHILK?Bm^UFHSUP
Z`B7DaE3FHGJILKNM?B0}+r

�I`BWS �_xUBZ[F�^UFHKaFHKNI`RTS BWK7Z[F�DaEJM?RTSURTZ`RTojI`BgojZ[FTDWI[FHILM?BgP?RTI`BWSqK�BWSUDQRTM?B]KNM?uQP7ILSUDQBWMNKaFHILSUBQPs|w^JBWx+�-ILSqK?BWMNijFHZLZ`BQP�^JB
ojZ[FTDWI[FHKNI`RTSUP�\gF�£NBWxJM?BQP�P?RTSqK�{JI`BWS�^JR	DWxJ\]BWSqK?XQP /_Z[FOojZ[FTDWI[FHKNI`RTS ,�FHMaFHSJojI`BWSJSUB]�QP �65AR�� � } R ��Fp��BWK�Z[FOojZ[FTDWI[FHKNI`RTS
±_KNxJMNKNI`BWSJSUB��QP Y�RAR�� Y��AR ��Fp����ipRTILMG3FHM;B��JBW\kGJZ`Bj|�X7BWSJSUBQ^+�v8;: <A=�>[|�? ³j³65 � E A�M?Rs�CBWZLZe|�? ³j³j³*E�¤ iTFHSUP}| @ARARAR ��r
�wBQP1^JXWSURT\kILS3FHKNI`RTSUP�F���<��p<�� ���Q8�A\�BWK F�� : �-�;:?� 8�I\7PaRTSqK�opXWSUXWMaFHZ`BW\]BWSqKOXWK?BWSU^+xUBQPmY]ZedfBWSUP?BW\9{JZ`B9^JBQP1ojZ[FTDWI[FHKNI`RTSUP
DQRTS_K?BW\kG>RTMaFHILSUBQPc^JB�DQBQP�G>XWMNI`R	^JBQPs|p\gFHI`P�Z`BQP�SURT\�{JM?BWxUP?BQP�ILSUDQBWMNKNILKNxU^JBQPCGJM?XQP?BWS_K?BQPcPNxJM�Z[F�^UFHKaFHKNI`RTS�BWK�Z[F7G3FHZ`XQR �
Z[FHKNILKNxU^JB9^JB�DQBQP�^JXWG �TK?PlILSU^+I`�qxUBWS_K��_x<d xJSUB�DQRTMNM?XWZ[FHKNI`RTS�ojZ`RT{3FHZ`B;BQPNK@Z[FHMNopBW\]BWSqKmGJM?XW\gFHKNxJM?XQBjr>�¡dfBWSUP?BW\9{JZ`B9^JBQP
^JRTSJSUXQBQP�ojZ[FTDWI[FHILM?BQP9P?xJojopuWM?Bg�_xUB]^JBkSURT\�{JM?BWx+� XWGJI`PaR_^JBQP�ojZ[FTDWI[FHILM?BQPO��xJM?BWSqK9GJM?RT{3FH{JZ`BW\]BWSqK;SURTS(PN�	SUD?EJM?RTSUBQP
��Bjr oUr XmM��� SUBWMs| ? ³IYAY,E A�M?Rs�CBWZLZe|�? ³j³j³ ��rN Z S<dfB��	I`PNK?B1G3FTPCSURTS�GJZLxUP�^zdfRT{UP?BWMNijFHKNI`RTS�^+ILM?BQDWK?B�RTx�ILSU^+ILM?BQDWK?Bm^JB1DW�+DWZ`BQPCojZ[FTDWI[FHILM?BQP � ILSqK?BWMNojZ[FTDWI[FHILM?BQP1^+xJMaFHSqK
DQBWKNK?BgG>XWMNI`R	^JBjryACBWMNKaFHILSUBQP9iTFHMNI[FHKNI`RTSUP9EUBQDWK?RT\]XWKNMNI`�_xUBQP;^+x SJILipBsFHx \gFHMNILS ��� ? � R \��mP?IL\kILZ[FHILM?BQP;FHx �yBWMN\]R �
A�FHMN{5RTSJI���uWM?B9P?RTS_K1BWSJM?BWojI`PNKNM?XQBQPmBWS t xUPNKNMaFHZLI`B��eA�EJMNI`PNKNI`B � CZLI`D Ox8;:�<�=�>[| ? ³j³j³ �@\gFHI`P�RTSqKlGJx-^UFHSUP��qxUBWZ`�_xUBQPlDsFTP
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2WKNM?B�FHKNKNMNIL{JxUXQBQP�Y ^JBQP�\]RTxJipBW\]BWSqK?P�K?BQDWK?RTSJI`�_xUBQP�Z`R_DsFHx+���eA�EJMNI`PNKNI`B � CZLI`D^O 8;:"<�=+>`|-? ³j³AR ��r ¤ S ZednFH{UP?BWSUDQB�^JB
DW�	DWZLI`DWILK?XRT{UP?BWMNipXQBj|>DQBQP�iTFHMNI[FHKNI`RTSUP�M?BWGJM?XQP?BWS_K?BWSqK7GJM?RT{3FH{JZ`BW\]BWSqK7GJZLxUP�Z[Fg�qx3FHS_KNILK?X9K?RTKaFHZ`B;^zdfBsFHx-SUXQDQBQP?PaFHILM?BY
DQRTSUPNKNMNxJILM?B¡Z`BQPzojZ[FTDWI`BWM?Py^+xO�1XQRTGJM?RTK?XWM?RT�sRT e�_xUB��_xUB�Z[FC\gFTP?PaB�^zdfBsFHx�XQD?E3FHSJopXQB�^+xJMaFHSqKwZ[F���RTS_K?B¡BWKzZ[F�M?B���RTMN\gFHKNI`RTS
G>XWMNI`R	^+I`�qxUB�^zd xJSUB7G3FHMNKNI`BO^JBODQBQPcojZ[FTDWI`BWM?P}r
� x~�eFHILK1^JBOZ[F]Z`RTSJojxUB9^+xJM?XQB;^JB�DaE3FT�qxUB9ILSqK?BWMNijFHZLZ`B9ojZ[FTDWI[FHILM?B��QP �AR �-Fp��|UZ[Fg^+I`PNG>RjP?ILKNI`RTSbDQRTSqKNILSUBWS_KaFHZ`BkBWK

Z[F�G3FHZ`XQRTopXQRTojMaFHGJEJI`B�ojZ[FTDWI[FHILM?BgRTSqK9GJM?RT{3FH{JZ`BW\]BWSqKD?E3FHSJopX�^+xJMaFHSqKD?E3FT�_xUB]ILSqK?BWMNijFHZLZ`Bjrv±_xJILijFHSqK9Z[F�^JXW\gFHM?D?EUB
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BWK�^JRTSJSUBkZed IL\kG5RTMNKaFHSUDQBg^+x \]R	^JB]^UFHSUPOZednFH\kGJZLILKNxU^JBgK?RTKaFHZ`B]^JBkZ[F�M?BWZ[F��UFHKNI`RTS i	I`P?�_xUBWxUP?BjrwACBWZLZ`B � DWI�BQPNK�FHxUPaPNI
BQPNKNIL\]XQB9^UFHSUP�DQBO\n2W\]B�KaFH{JZ`BsFHx<r �wBQPlSUBWx+��Pl\]R	^JBQP�P?RTSqK1Z[FH{>XWZLI`P?XQP�^UFHSUP1Z[F]DQRTZ`RTSJSUBG?�PNxJILijFHSqK1Z[FkGJM?R	DQXQ^+xJM?B
BW\kGJZ`Rs�pXQB�G3FHM��vBWZLKNI`BWMm�]? ³IY � ��r	�<BQP¡\]R	^JBQP�� P?RTSqK�FHGJG>BWZ`XQBQP�\]R_^JBQP�^JBcKNMaFHSUPNILKNI`RTS�BWK¡G5RjP?P?XQ^JBWSqKC^JBQP¡K?BW\kGUPC^JB
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Calotte polaire

Océans

Noyau

0
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Manteau supérieur
Lithosphère élastique

Manteau inférieur
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� R GJM?R}i_I`BWS_KO^JB�Z[F�^+I`P?DQRTS_KNILSqxJILK?Xk^JB;^JBWSUPNILK?X9BWS_KNM?B;Z[FgPNxJM²�eFTDQB;B��	K?BWMNSUB9ZLIL{JM?B9^JB9Z[F��wBWMNM?BBWK1Z[FgZLILKNEURjPNGJEUuWM?Bj|
Z`BQP�\]R	^JBQPc� ?�BWKc� @ ^+x�PVFHxJK�^JBm^JBWSUPNILK?XOY9KNMaFsipBWM?PcZ`BQP��sRTSUBQP�M?BQPNG5BQDWKNILipBQP@^JB�KNMaFHSUPNILKNI`RTS~PNI`PN\kI`�_xUBQP@Y �u@AR BWK
� Y�R O	\~|5� R ^+x�PaFHxJKO^JBi	I`P?DQRjPNILK?XBWSqKNM?BZ[F�i	I`P?DQRjPNILK?X;ILS+�USJI`Bk^JBZ[F�ZLILKNEURjPNGJEUuWM?B]BWK7Z`B;\gFHSqK?BsFHx(BWK9A R ^JB9Z[F
^+I`PaDQRTSqKNILSqxJILK?X1^JB�^JBWSUPNILK?X@Y�Z[Fl��M?RTS_KNI`uWM?BcSURs�qFHx � \gFHS_K?BsFHx<r N ZJBQPNK�\kI`P�BWS]XWi_I`^JBWSUDQB�Z[F1GJMNIL\gFHxJK?X@^JBQP�\]R	^JBQP�� R |
A R BWKc� R �qxJI>K?RTKaFHZLI`P?BWSqKlY9BWx+��PaBWxJZ`P�GJZLxUPc^JB ³�� � ^JBlZ[F9M?BWZ[F��UFHKNI`RTS�i	I`P?�_xUBWxUP?B1G>RTxJMCZ`BQP�^JBWx+�g\]R_^JuWZ`BQP}rJACBWZ[F
IL\kGJZLI`�_xUB;�qx<d xJS�\]R_^JuWZ`BYkKNM?RTI`P�DQRTxUD?EUBQP7P?x�G]MaFHILKmYg^JXQDWMNILM?B;^JBO��F�.QRTS-PaFHKNI`P²�eFHI`PaFHS_K?B�Z[F]M?BWZ[F��JFHKNI`RTS<r5�vRTxJM�Z`BQP

\]R	^JuWZ`B t \]R	^JuWZ`B�
��R_^JB
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� @ R r @ � J � � U 4 JCK $ � U �~K�J 4 JCK $ L R r @ � U ��� K 4 JCK $ � � �~K q 4 JCK $ L
� � R r~} � � � U � 4 JCK $ � � �+J�� R r � � U � � q 4 JCK $ � � ��� q� } R r � � J � q � 4 JCK $ t � � U � R r R � � � � J 4 JCK $ 
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^JBWx+��\]R	^JuWZ`BQPs|	Z`BQP�K?BW\kGUPc^JBmM?BWZ[F��JFHKNI`RTS~^JBQP�\]R	^JBQP�\gF�£NBWxJM?Pc� R |UA R BWK@� R P?RTSqK@DQRT\kGJMNI`PcBWS_KNM?Bn? RARAR BWK ? 5
RARAR FHSUP}r_�wF�M?BWZ[FHKNILipB�GJM?RQ�+IL\kILK?X7FQipBQD�Z`BQPCG>XWMNI`R	^JBQP�^JB��bILZ[FHS�OpRsi	ILK?D?E~PNxJojopuWM?Bm�_xUBlZ[F�M?XWG>RTSUPaBli	I`P?DQR � XWZ[FTPNKNI`�_xUB
K?BWMNM?BQPNKNM?BP?BWMaFgP?ILojSJI��3DsFHKNILipBW\]BWSqK�B��JDWILK?XQB�G3FHMmxJSUB;D?E3FHMNopBk^JB;PNxJM²�eFTDQB�ijFHMNI[FHSqKOY�DQBQP�XQDaEUBWZLZ`BQP7^JB�K?BW\kGUP}r>�wBQP
\]R_^JBQP7\kILSUBWxJM?P9� ?kBWKO� @ RTSqK�^JBQPOK?BW\kGUPODsFHMaFTDWK?XWMNI`PNKNI`�_xUBQP�^JBM?BWZ[F��UFHKNI`RTS PNxJG5XWMNI`BWxJM?P�Y q ��� 4 JCK L FHSUPOBWK
P?RTSqK�^JRTSUD*F MNILojI`^JBQP]\@PNxJM�^JBQP¡XQDaEUBWZLZ`BQP�^JBcK?BW\kGUP�RTMN{JILKaFHZ`BQPsr t DQBcKNILKNM?Bj|jILZ`P�BW\kG&2QD?EUBWS_K�xJS]KNM?uQP¡{>RTS�F�£²xUPNK?BW\]BWS_K
I`P?RjPNKaFHKNI`�_xUB]PNxJM�DQBQP9XQD?EUBWZLZ`BQP;^JBkK?BW\kGUPsr<�vRTxJM9Z`BQP�^JBWx+�-\]R	^JuWZ`BQPs|zZ`B]SURT\�{JM?B�^JB]�<RsipB�^JB]D?E3FHMNopB�XWZ[FTPNKNI`�_xUB
BQPNK1XWoqFHZ`B;Y , � t b e K�� � K � U ��ILSU^+I`�_x3FHSqKm�qx<dfBWS_i_ILM?RTSl? 4�}k^JB�ZedfB��5BWK�^zd xJSUB�D?E3FHMNopB;BWSbP?xJM²��FTDQBOBQP?KlDQRT\kG>BWSUPaXQB^JB���F�.QRTS�ILSUPNKaFHS_KaFHSUXQBj|JZ`BmM?BQPNK?B�ZedfXWKaFHSqKlGJM?RTojM?BQP?PNILipBW\]BWSqKmFQipBQDmxJS�M?BWKaFHM?^�ZLI`X7Y;Z[F9M?BWZ[F��UFHKNI`RTS~i_I`Pa�qxUBWxUP?Bjr ° SUB
M?XQ^+xUDWKNI`RTS(^JBZ[F�KaFHILZLZ`B]^JBkZ[F�ZLILKNEURjP?GJEUuWM?BgFH\]RTILSU^+MNILK�Z`B\]R	^JBk� R BWK7GJM?R}ipR_�_xUBkxJSUB]^+IL\kILS_xJKNI`RTS ��BWS ijFHZ`BWxJM
FH{UP?RTZLxUB}�9^JBQPSURT\�{JM?B�^JB��<RsipB�XWZ[FTPNKNI`�_xUBQPipBWM?P R r ° SUB�M?XQ^+xUDWKNI`RTS�P?xJGJGJZ`XW\]BWSqKaFHILM?B~^JB�Z[FhKaFHILZLZ`B�^+x�SUR}�qFHx
ILSJEJIL{>B7Z`BO\]R_^JB9A R BWKcK?BWSU^�Z`B7\]R	^JuWZ`B�YkP?B7DQRT\kG5RTMNK?BWM1DQRT\k\]B7Z`BO\]R_^JuWZ`BO^JB � FHMN�cILS<r3�lxJ\]XWMNI`�_xUBW\]BWSqKs| Z`B
G3FHMaFH\]uWKNM?B * � b J i , � t i � �)�� � ? �) o � �) BQPNKwKNM?uQPvGJM?R	D?EUB�^JB��sXWM?R� R r RARj³ G>RTxJMv\]R_^JuWZ`B @�z\gFHI`PyG3FTP F PNKNMNI`DWK?BW\]BWSqKSqxJZ \1DQRTS_KNMaFHILM?BW\]BWSqKlY7Z[FOGJM?XQ^+I`DWKNI`RTS�KNEUXQRTMNI`�qxUB� @ r �6� ��r_�yFO^+I��zXWM?BWSUDQBlGJM?R}i_I`BWS_K�^JB1Zed IL\kG5RjP?PNIL{JILZLILK?X@S_xJ\]XWMNI`�qxUB
^zdnFQipRTILMlxJSUBOZLILKNEURjPNGJEUuWM?B�^JBmi	I`P?DQRjPNILK?X�F M?XQBWZLZ`BW\]BWS_K]\OILS+�USJI`B�� [�xhBWK@�vBWZLKNI`BWMs| ? ³657� ��r
HKI�
_IJH �]Q_^ `M`b^�g_WM[ n�XZ[ WiU6k � X Q_e `b^�� SmY U6^ SmQ U6^ efef^1[�U6ef^��
�<BQP�G3FHMaFH\]uWKNM?BQP@XWZ[FTPNKNI`�_xUBQP�ILSqK?BWMNSUBQPlBWK�^JBm^JBWSUPNILK?XmXWKaFHS_K��J�+XQPs|_Z[F9GJM?XWG>RTSU^JXWMaFHSUDQB�BWS�KaFHILZLZ`Bm^+x�\gFHSqK?BsFHx

ILS+��XWMNI`BWxJM7� ��� � ^+x�ipRTZLxJ\]BlK?BWMNM?BQP?KNM?B}��G3FHM�MaFHGJG5RTMNKcFHx]\gFHSqK?BsFHx�PNxJG5XWMNI`BWxJMCFmG5RTxJM�DQRTSUPaXQ�qxUBWSUDQB1^+ILM?BQDWK?B1�_xUB
ZednF�£ xUPNK?BW\]BWS_K¡I`P?RjPNKaFHKNI`�_xUB�BQPNK�GJMNILSUDWILG3FHZ`BW\]BWSqKC^JXWG>BWSU^UFHS_K�^JBCZ[F�i_I`P?DQRjP?ILK?XC^+x\gFHS_K?BsFHx]ILS+��XWMNI`BWxJMsrqACBWG5BWSU^UFHSqKs|
FHxUDWxJS�DQRTSUPaBWSUPNxUPCS<dfB��	I`PNK?BmBWSUDQRTM?B7Y�GJM?XQP?BWSqKcPNxJM�PaF�iTFHZ`BWxJMC\]Rs�pBWSJSUBOFTDWKNxUBWZLZ`Bjr+�<BQP�GJM?RH�UZ`PCMaFT^+I[FHx+��^JB1i	I`P?DQR �
PNILK?XlK?BWMNM?BQP?KNM?B1P?RTS_K�FTDWKNxUBWZLZ`BW\]BWS_K@BQPNKNIL\]XQP�G3FHM�Zed ILS_ipBWM?PNI`RTS�^zdfRT{UP?BWMNiTFH{JZ`BQPCM?BWZ[FHKNILipBQPcFHx�M?BW{>RTSU^�G>RjP?K � ojZ[FTDWI[FHILM?Bj|
Y�KNMaFQipBWM?P9Z`BQP7iTFHMNI[FHKNI`RTSUPOZ`R_DsFHZ`BQPO^+x SJILipBsFHx ^JBQP7\]BWM?Pg��ipRTILMOG3FHMOB��JBW\kGJZ`B]�mF OTFT^UF�BWKO�yFH\�{5BQD O5|�? ³65j³ |<�wx �
PNEJILSJojE3FH\ BWK�vBWZLKNI`BWMs|,? ³j³A@ ��|yZ`BQP9iTFHMNI[FHKNI`RTSUP;^JBgZednFHSURT\gFHZLI`B�^+x�D?E3FH\kG�^JB]ojMaFQi	ILK?X�K?BWMNM?BQPNKNM?B-���hILKNM?R}i_I`DsFbBWK
�yBWZLKNI`BWMs|�? ³65j³ ��RTxg^+x]\]RTxJipBW\]BWS_K�^+x]G �TZ`B���Bjr oUrA[�x�BWK��yBWZLKNI`BWMs| ? ³657� ��r��1x3FHSU^]Z[F7KaFHILZLZ`B@^JBcZ[F�ZLILKNEURjPNGJEUuWM?B1BQPNK
�J�+XQBOFHxJK?RTxJM@^JB ? @AR O	\~|_Z`BQP�GJM?RH�UZ`P�MaFT^+I[FHx+��\]Rs�pBWSUPl^JB1i	I`P?DQRjPNILK?X�ILSU^+I`�_xUBWSqK@xJS�PaFHxJKc^JBmi	I`P?DQRjPNILK?X�M?BQPNKNM?BWILS_K
�QP ^zd xJS �eFTDWK?BWxJM3}p��Y�Z[F���M?RTSqKNI`uWM?Bg\gFHSqK?BsFHx PNxJG5XWMNI`BWxJM54�\gFHSqK?BsFHx�ILS+��XWMNI`BWxJMs|wDQRTS+��RTMN\]XW\]BWSqKkFHx \]R	^JuWZ`B mr
�<RTM?P?�_xUBmZ[FOKaFHILZLZ`B7^JB�Z[F9ZLILKNEURjPNGJEUuWM?B7BWK�Z`B�GJM?RH�UZ5^JB�i	I`P?DQRjPNILK?XmP?RTS_K�^JBQP�ILSUDQRTSJS_xUBQP@^JBQP�ILSqipBWM?P?I`RTSUPs|+ILZ<FHGJG3FHMaF��`K
xJSbPaFHxJK1\gFHM?�qxUX9^JBOi	I`P?DQRjPNILK?XO^zd xJSh��FTDWK?BWxJM �AR Y9? RAR BWSqKNM?B�xJSh\gFHSqK?BsFHx-PNxJG5XWMNI`BWxJM1^JB�i_I`P?DQRjP?ILK?X @ Y
� �+JCK t �
�vF+rfP�BWKCxJSg\gFHSqK?BsFHx�ILS+��XWMNI`BWxJMC^JBli_I`PaDQRjPNILK?X@\]R}�pBWSJSUB�^JB1ZedfRTM?^+M?B�^JB R r � Y � �+JCK tpt �vF+rfPm���mF OTFT^UF9BWK��wFH\9{>BQD^O>|
? ³65j³ ��r ° SUB�FHxJoj\]BWS_KaFHKNI`RTS PNIL\kILZ[FHILM?B�^JB]i	I`P?DQRjPNILK?X�FsipBQD�Z[F�GJM?RH��RTSU^JBWxJMFbXWK?Xg^JXQ^+xJILK?B�Y�G3FHMNKNILM^JB]ZedfRT{UPaBWM �
iTFHKNI`RTS�^JBQP;FHSURT\gFHZLI`BQP;^JB�ojMaFQi	ILK?X�Y~ojMaFHSU^JB�XQDaEUBWZLZ`BgZLI`XQBQPY�Z[FhDWILM?DWxJZ[FHKNI`RTS�DQRTS_ipBQDWKNILipB�^+x \gFHSqK?BsFHx��]BWKY
Z[Fk\]BQPNxJM?B;^JBOZ[F]i_ILK?BQP?PaBO^JBQPlGJZ[FT�_xUBQP1K?BQDWK?RTSJI`�qxUBQPk��G3FHM1B��JBW\kGJZ`Bj|�6@I`DsFHM?^hBWKmFHZerL| ? ³657� E � RTMNK?B;BWK1�bILKNM?Rsi	I`DsF+|
@ARAR ?}��r<�¡dfBWSUP?BW\9{JZ`B]^JBkDQBQP7RT{UP?BWMNijFHKNI`RTSUP7\]RTSqKNM?BWS_K9FHxUP?PNI�^JB;��RTMNK?BQPmiTFHMNI[FHKNI`RTSUPO^JBZ[F�i	I`P?DQRjPNILK?XkY�Zed ILSqK?XWMNI`BWxJM
\n2W\]BO^+x~\gFHSqK?BsFHxbILS+��XWMNI`BWxJM1BWKlPNxJG5XWMNI`BWxJMsr
�yRTxJM]DQRTS_K?RTxJMNSUBWM]Z`BQPILSqipBWM?P?I`RTSUPojZ`RT{3FHZ`BQPSURTS K?RTKaFHZ`BW\]BWS_KgDQRTSqKNMaFHILS_K?BQPs|�Z[FbK?BWSqKaFHKNILipB�M?XQDQBWS_K?B�^JB�K?BWSJILM

DQRT\kGJK?B~^zd xJSUB��wBWMNM?BhY�PN�	\]XWKNMNI`B�SURTS MaFT^+I[FHZ`B~FQipBQD�^JBQPEUXWK?XWM?RTopXWSUXWILK?XQP]Z[FHK?XWMaFHZ`BQPg^JB�i	I`P?DQRjPNILK?X�G5BWMN\]BWK]^JB
GJM?R_^+xJILM?B~^JBQP]GJM?RH�UZ`PkM?XWojI`RTS3FHx+� ^JB�i_I`PaDQRjPNILK?Xj|v\gFHI`PkZ`BQPkILSUDQBWMNKNILKNxU^JBQP�IL\kG>RTMNKaFHS_K?BQPgPNxJMkZed EJI`PNK?RTILM?B~ojZ[FTDWI[FHILM?B
Z`R_DsFHZ<ZLIL\kILK?BOZedfB��	K?BWSUPNI`RTSbBWKcZ`BQP@GJM?XQ^+I`DWKNI`RTSUPl^zd xJSUBOK?BWZLZ`BOXWKNxU^JBjr
�<B�M �TZ`Bb^JBbZ[F i_I`P?DQRjP?ILK?XbXWKaFHS_K�GJM?XWG5RTSU^JXWMaFHSqK~^UFHSUP�Z`BbGJM?R_DQBQPaPNxUP�^JBbM?BWZ[F��UFHKNI`RTS<|�ILZmP?BWMaF(^+I`P?DWxJK?XbGJZLxUP

PNG>XQDWI��3�_xUBW\]BWSqK�^UFHSUP�Z`B~DsFT^+M?Bb^JB~Z[F-��MNI`DWKNI`RTS DWZLIL\gFHKNI`�_xUB�FHx D?E3FHGJILKNM?B�PNxJILiTFHS_Ksr�F1S SURTK?BWMaF�£²xUPNK?B~�_x<d xJSUB
FHxJoj\]BWSqKaFHKNI`RTS�^JBOZ[Fi	I`P?DQRjPNILK?XOGJM?RsipR	�qxUB9xJSUB�FHxJoj\]BWSqKaFHKNI`RTS-GJM?RTG5RTMNKNI`RTSJSUBWZLZ`B^+x~K?BW\kGUP1DsFHMaFTDWK?XWMNI`P?KNI`�qxUB;^JB
��F��+��BWZLZ<BWK�^JBQP�K?BW\kGUPc^JB�M?BWZ[F��JFHKNI`RTS J o � �) |	ILSU^+I`�qx3FHS_KcZ`BmDsFHMaFTDWK?uWM?BmGJZLxUPCXWZ[FTP?KNI`�qxUBm^+x�\gFHSqK?BsFHx<r ° SUB�XWKNxU^JBFHGJGJM?RH��RTSU^+I`B�^JB~Zed ILS+�UxUBWSUDQB�^JB~Z[F i_I`P?DQRjP?ILK?X~^+x \gFHS_K?BsFHx ILS+��XWMNI`BWxJM�P?xJMgZ`BQP]\]R	^JBQP]ILSU^+ILi	I`^+xUBWZ`P�G>BWxJK$2WKNM?B
KNM?RTxJipXQB�^UFHSUP 6lI`DsFHM?^ 8;:'<A=�>y�]? ³j³A@ ��r
° SUBg^JBQP��_xUBQPNKNI`RTSUP7��RTSU^UFH\]BWSqKaFHZ`BQPBQPNK�^JBgDQRTSJS3F��`KNM?B]Z`RTM?P�^JBQP�ojZ[FTDWI[FHKNI`RTSUP;Y�ZedfXQD?EUBWZLZ`B�opXQRTZ`RTojI`�qxUBj|wZed ILS �

�UxUBWSUDQB@G5RTK?BWSqKNI`BWZLZ`B�^JBcZednF�£ xUP?K?BW\]BWSqK�I`PaRjPNKaFHKNI`�qxUBjrq�wFmi	I`P?DQRjPNILK?X@^zd xJSk�UxJI`^JB1BQPNK¡BWS]{5RTSJSUBlFHGJGJM?RQ�+IL\gFHKNI`RTS�xJSUB
� 4-6 :=6;7CSN9CF]F17 M`Q 6;BEL=M_W 7CS�HJFKHNFTMO6 PGW 9CPGSNMO6;7CW_@:%PG@�: +�FGP17CW#+�FTF1<?7�7�9� 1<�<�F1:=<�W#.=M_FK6�S LN9C@�^=Mm956�HNWO6�M HNF + W_<�PG@�<�W_7CDKB 6;: 7CF1MOM_W/(qS=F�<
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��RTSUDWKNI`RTS B��+G5RTSUBWSqKNI`BWZLZ`BW\]BWSqK~^JXQDWM?RTI`PaPaFHSqK?B�^JB~Z[F-K?BW\kG5XWMaFHKNxJM?Bjr��<B~M?B���M?RTI`^+I`P?P?BW\]BWS_K�KNEUBWMN\kI`�_xUB~GJM?RTojM?BQPaPNI��
^JBQP�GJZ[FHSUuWK?BQP7K?BWZLZLxJMNI`�_xUBQP7PNxJojopuWM?Bk�_xUB�Z[F�i	I`P?DQRjPNILK?X;G3FTP?P?XQBFHxJMaFHILK7GJx 2WKNM?B;ILS+��XWMNI`BWxJM?B]FHx+��iTFHZ`BWxJM?POFTDWKNxUBWZLZ`BQP
BWK�FHILSUPNI1��FsipRTMNI`P?BWM�xJS F�£ xUP?K?BW\]BWSqK�I`P?RjPNKaFHKNI`�_xUBh�_x3FTPNIlILSUP?KaFHSqKaFHSUX-^JBQP�DaE3FHMNopBQP�^JBbPNxJM²�eFTDQBjr��yRTxJK?B���RTI`P}|CDQBQP
ijFHMNI[FHKNI`RTSUP7S<dnFHGJG3FHMaFHI`P?PaBWSqKOG3FTP7DQRT\k\]BkPNILojSJI��3DsFHKNILipBQP�^+xJMaFHSqKOZ`B^JBWMNSJI`BWM7\kILZLZLI[FHM?^ ^zdnFHSJSUXQB~� t SJSUBk�1XQ^JBWZ`BQDj|
DQRT\k\9xJSJI`DsFHKNI`RTSbG5BWM?P?RTSJSUBWZLZ`B}��r
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<>=@?BADCFEHGJIK?MLNC"=

OKPRQ@SUTBVXWZY\[^]NPRQ_WZ]N`RSR`RaZPcbd[NQfegbd[@hiYjQ@Pcbk`clmYjaZPcbnSRP�oqp Y\b>rnsnPcbnSRPHQ^Y\tubZYwvBSxVX[^Y\lyPJaZP4oqpzeg{Zo\Yj|msZY\[N`JPc[}aZP�QNPRQ}lgVX]^Y~V��
[^YjegbnQ_Q^sZ]@oqpzP��	YjQ^[NPcbnSRPHaZPHSc�>ScojPRQ"tuo~VgScY~VXY\]NPRQ���Y\bd[NPc]^tuo~VgScY~VXY\]NPRQx�KaZegbm[@sZbnPJaZPRQ"WZ]^Y\bnScY\WBVXojPRQfh�VXbZYw��PRQ^[UVX[^YjegbnQ_PRQ^[}o~V
luVX]^Y~VX[^Yjegb�|dsBVgQ^Y�WD`c]^Yjema>Yj|msnP�aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbm[iWZo~VXbn`c[UVXY\]NPu����P�SNTBVXWZY\[^]NP�PRQN[HSRegbnQUVgSc]N`���oqpz`c[^snaZP�aZ`c[UVXY\o\oj`RP
a�p sZb�WZTn`cbnegh��cbnP�a>YjQNQ^Y\WBVX[^Yw��VXWZWMPcoj`@�q��]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|dsnP��F|msZYKaZ`RSc]^Y\[�ojPfh�`RSxVXbZYjQ^h�PFY\bdlyPc]NQUPu�>]N`RQ^sZo\[UVXbd[}aZPfo~V
]N`c[^]NeyVgSc[^Yjegb�]N`RQNegbBVXbd[NP@Pcbd[^]NP}ojPRQ�lgVX]^Y~VX[^YjegbnQ�aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbm[�WZo~VXbn`c[UVXY\]NP_Pc[�oqpzeg{Zo\Yj|dsZY\[N`}WZo~VXbn`c[UVXY\]NPu�	��Pco\ojP ��ScY
WDPcsZ[@VXojeg]NQ@Pcbd[^]UV��jbnPc]_sZbnP4aZ`c]^Y\lyP�QN`RScsZo~VXY\]NPHaZPFoqpzeg{Zo\Yj|msZY\[N`�h�e��yPcbZbnPu�no~VXYjQNQUVXbm[_VXWZWBVX]UV��j[^]NPHoqp YjaZ`RP4WBVX]UVgaZex�ZVXojPu�
Y\bmlyPc]NQNP4aZPFo~VJ[^Tn`Reg]^YjP�aZP4�:Y\o~VXbZ�ye�lmY\[NSUTK�B|msnP_��ojPFSco\Y\h�VX[ �FWMPcsZ[@SNTBVXbZtyPc]}oqpzeg{Zo\Yj|msZY\[N`u�

¡�YjPcb�|dsnP�SRP"SUTBVXWZY\[^]NP}QNP¢]NPRQN[^]NPcY\tubnP@VXs�SxVgQ�[NPc]^]NPRQN[^]NPu�ysZbnP�[NPco\ojP"`c[^snaZP"WMPcsZ[�£c[^]NP}`c[NPcbna>snP}�f[NegsZ[NP�WZo~VXbn�c[NP
egs2QUVX[NPco\o\Y\[NPWDeuQNQN`RanVXbm[FsZbnPia>�mbBVXhiYj|msnPSco\Y\h�VX[^Yj|dsnP�Q^Y\hiY\o~VXY\]NPu��¤}bnPJty`cbn`c]UVXo\YjQUVX[^Yjegb'QNPc]UV�VXY\bnQ^Y�WZ]NegWMeuQU`RPVXs
SUTBVXWZY\[^]NP4¥n�

¦Jp�VXsZ[^]NPRQP�§�Pc[NQHa>YjQUQ^Y\WBVX[^Yw��QHY\hiWDeg]^[UVXbd[NQJWMegsZluVXbd[iV�§�PRSc[NPc]Ho~V:]Neg[UVX[^Yjegb$Pc[Joqpzeg{Zo\Yj|msZY\[N`���ojegbZt¨[NPc]^h�P�egbd[
aZ`ª©N�H�qVXY\[�oqpzeg{>© Pc[}a�p sZb¨SRPc]^[UVXY\b�bnegh�{Z]NPHa�pz`c[^snaZPRQ}aZegbd[@ojPRQ�WZ]^Y\bnScY\WBVXs>��QNegbd[H«

¬ OKPRQ}P�§�Pc[NQ"aZPfh�VX]N`RPFtu]UVxlmY\[UVX[^YjegbZbnPco\ojP
¬ OKPRQ}P�§�Pc[NQ"aZPfh�VX]N`RP�VX[^h�euQNWZTn`c]^Yj|dsnP�[^TnPc]^hiYj|dsnP
¬ O7VJ��]^YjSc[^Yjegb�bnex�dVXs#�qh�VXbm[NPxVXs

OV$WZo\sZWBVX]^[:aZP®SRPRQ�P�§DPc[NQ�]N`RQNsZo\[NPcbd[�WZ]^Y\bnScY\WBVXojPch�Pcbm[kQNegY\[�aZP®oqp�VgSc[^Yjegb¯a�p sZb¯VXsZ[^]NP.SReg]^WnQ�SR`cojPRQ^[NP2aZegbd[�o~V
WDPc]^[^sZ]^{BVX[^Yjegb�a�pzeg]^Y\tuY\bnP�tu]UVxlmY\[UVX[^YjegbZbnPco\ojP_egsi[^TnPc]^hiYj|msnP�WZ]Nexlye	|dsnP¢sZbnP}aZ`���eg]^h�VX[^Yjegb�a>YjQUQ^Y\WBVX[^Y\lyP�aZPRQ�a>Y\lyPc]NQNPRQ
SRegsnSUTnPRQ�WZo~VXbn`c[UVXY\]NPRQx�yQUegY\[)aZP�oqp Y\bm[NPc]UVgSc[^Yjegb�WZ]NegWZ]NP�Pcbd[^]NP�SRPRQ�SRegsnSUTnPRQ�a>s�qVXY\[)aZP�ojPcsZ]NQ)WZ]NegWZ]^Yj`c[N`RQ�h�`RSxVXbZYj|dsnPRQ
egs&[^TnPc]^hiYj|dsnPRQ�a>Yw§�`c]NPcbd[NPRQ��¢°@b±WMegsZ]^]UV.[^]NegsZlyPc]�sZbnP¨aZPRQNSc]^Y\WZ[^Yjegb�aZ`c[UVXY\o\oj`RPkaZP:o~V.h�e	aZ`co\YjQUVX[^Yjegb±Pc[�aZP�o~V
SRegbm[^]^Y\{ZsZ[^Yjegb2aZP4SRPRQ}P�§�Pc[NQ@��o~V]Neg[UVX[^Yjegb¨WZo~VXbn`c[UVXY\]NPJanVXbnQ}²_`c]Negb¨aZPJ³msZ]^tu��Pc[}O7VgQ^�uVX]J´ µx¶u¶y·u¸"Pc[f��eg]^]NPcY~V�Pc[
OVgQ^�gVX]�´�¹uºuºu»y¸��

O�pz`c[^snaZPaZP�oqp Y\b>rnsnPcbnSRPaZPJSRPRQ_P�§�Pc[NQf��ojegbZt�[NPc]^h�Pu�DPcb¨WBVX]^[^YjScsZo\YjPc]FQ^sZ]_o~V�]Neg[UVX[^Yjegb®[NPc]^]NPRQ^[^]NPu�MQNPc]^[faZPcs>�
hiYjQUQ^YjegbnQ7Y\hiWDeg]^[UVXbd[NPRQ��u¼7egsZ[�a�p�VX{Meg]Na��XPco\ojP�WMPc]^h�Pc[�V}WZ]^Yjeg]^Y	a�pzPRQ^[^Y\h�Pc])ojPRQ)SRegbd[^]UVXY\bm[NPRQ�WDeg[NPcbd[^YjPco\ojPRQ�P��>YjQ^[UVXbd[NPRQ
QNsZ]}ojPRQ@lgVXojPcsZ]NQfaZP4oqpzeg{Zo\Yj|msZY\[N`Pc[}o~V�]Neg[UVX[^Yjegb®[NPc]^]NPRQ^[^]NPHanVXbnQ@ojPHWBVgQNQN`�Pc[faZP�SReghiWBVX]NPc]fojPcsZ]NQfSReghiWBVX[^Y\{ZY\o\Y\[N`RQ
VxlyPRSSRPc]^[UVXY\bnQ_QUSR`cbBVX]^YjeuQ@Y\bnaZ`cWDPcbnanVXbd[NQfWZ]NegWDeuQN`RQF��WBVX]^[^Y\]_aZPJaZegbZbn`RPRQ_ty`RegojegtuYj|dsnPRQftuo~VgScY~VXY\]NPRQFegs®aZP4WBVXoj`Re��
]Neg[UVX[^YjegbnQ��

�kVXo\TnPcsZ]NPcsnQNPch�Pcbm[x�Do~ViWZo\sZWBVX]^[FaZPRQ@WBVX]UVXh��c[^]NPRQFa>YjQNQ^Y\WBVX[^Yw��Q@|msZY7Y\bm[NPc]^lmYjPcbZbnPcbm[4anVXbnQ@o~V�h�e	aZ`co\YjQUVX[^YjegbkaZP
SRPRQ@P�§DPc[NQ@QNegbd[_[^]N�RQ"WDPcs¨SRegbm[^]UVXY\bd[NQx�MO�p sZ[^Y\o\YjQUVX[^Yjegb2aZP4aZegbZbn`RPRQ_ty`RegojegtuYj|msnPRQ}WDPcsZ[}WDPc]^h�Pc[^[^]NPu�BanVXbnQ@sZbnP�SRPc]&�
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[UVXY\bnP�h�PRQ^sZ]NP"aZP�SRegbm[^]UVXY\bna>]NP}SRPRQ�WBVX]UVXh��c[^]NPRQ_´�Pu� tn�y²@`c]Negb�aZP_³msZ]^tu�JPc[�O7VgQN�gVX]x�Zµx¶u¶y·�687�9Xo\Y\�yP}Pc[�³mTBVgSU�mojPc[NegbK�
¹uºuºuº>�nOKegsZ]NPcbnQ;:=<2>�?&@~�n¹uºuº>µ�¸��

A�bnQ^sZY\[NPu��Y\o4PRQN[�[NegsZ[NP���egYjQ�WDeuQNQ^Y\{ZojP2aZP®[^]NegsZlyPc]¨SRPc]^[UVXY\bnPRQ�WZ]NegWZ]^Yj`c[N`RQ'´��$ojegbZt [NPc]^h�P2egs¯bnegb ¸�aZP2SRPRQ
P�§DPc[NQ¢|msZY QNegbm[�Y\bnaZ`cWDPcbnanVXbd[NPRQ"egs��qVXY\{ZojPch�Pcbd[�aZ`cWMPcbnanVXbm[NPRQ�aZPRQ�WBVX]UVXh��c[^]NPRQ�aZP_a>YjQNQ^Y\WBVX[^YjegbnQ��dWDegsZlgVXbm["VXY\bnQ^Y
SRegbd[^]UVXY\bna>]NP�ojPcsZ]F`clyego\sZ[^Yjegb.Pc[FP��ZSco\sZ]NPSRPc]^[UVXY\bnQ4QNSR`cbBVX]^YjeuQFa>�	bBVXhiYj|dsnPch�Pcbm[4Y\hiWMeuQUQ^Y\{ZojPRQ�´�²@`c]Negb2aZP�³msZ]^tu�
Pc[}O7VgQ^�uVX]x��µx¶u¶y·�6M��eg]^]NPcY~ViPc[@O7VgQ^�uVX]x�n¹uºuºu»y¸��

¦fP�o~V�h�£ch�P���V�BRegbK�7o~V�aZ`c[NPc]^hiY\bBVX[^Yjegb aZPioqp Y\b>rnsnPcbnSRP�WZ]N`RScYjQNP�aZP�o~V���]^YjSc[^Yjegb'Sco\Y\h�VX[^Yj|msnP�PRQ^[F��eg]^[NPch�Pcbd[
o\Y\hiY\[N`RP�WBVX]ojPRQ bnegh�{Z]NPcsnQNPRQ Y\bnSRPc]^[^Y\[^snaZPRQ�P��>YjQ^[UVXbd[NPRQ)Q^sZ]o~V"]N`cWDegbnQNP�Sco\Y\h�VX[^Yj|msnP¢Pc[7ojP�WZ]NemSRPRQUQ^snQ7a�p�V�© snQ^[NPch�Pcbd[
YjQNeuQ^[UVX[^Yj|msnP�Q^sZ]7aZPRQ`RSNTnPco\ojPRQ aZP�[NPchiWnQQ^sZWM`c]^YjPcsZ]NPRQ)VXs4hiY\o\o\YjegbJa�p�VXbZbn`RPRQx�X��eghih�P�ojPRQVXsZ[^]NPRQP�§DPc[NQa>YjQNQ^Y\WBVX[^Yw��Qx�
h�VXo\tu]N`¨o~V'SReghiWZojP��>Y\[N`¨aZP¨oqpzPcbnQNPch�{ZojP®aZPRQ�WZ]Ne	SRPRQNQ^snQ�WZTd�>Q^Yj|dsnPRQ�hiYjQ�Pcb.©^PcsK��o~V;��]^YjSc[^Yjegb±Sco\Y\h�VX[^Yj|msnP®QNPc]UV
h�emaZ`co\YjQN`RP"WBVX]�sZb�PcbnQNPch�{ZojP"]NPRQ^[^]NPcY\bd[�aZP"WBVX]UVXh��c[^]NPRQ�|msZYZWMPc]^h�Pc[^[NPcbm[�aZP"aZ`RSc]^Y\]NP"Q^Y\hiWZojPch�Pcbm[�QNPRQ)WZ]NegWZ]^Yj`c[NPRQ
Pc[}QNegb�Y\b>rnsnPcbnSRPu�

��PcWMPcbnanVXbm[x�uo~V"� ]^YjSc[^YjegbiSco\Y\h�VX[^Yj|msnP¢WMeuQNQU�RaZP�SRPc]^[UVXY\bnPRQ)WZ]NegWZ]^Yj`c[N`RQ�a>Yw§�`c]NPcbd[NPRQ�aZPRQ�VXsZ[^]NPRQ�P�§�Pc[NQ)a>YjQNQ^Y\WBVX[^Yw��Q
WZ]N`RSR`RaZPchih�Pcbd[fScY\[N`RQ�«

¬ O�p Y\hiWBVgSc[¢aZP"o~VF� ]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|msnP}bKpz`c[UVXbm[�Q^Y\tubZYwvBSxVX[^Yw� |dsnP}ojeg]NQ�aZP"��eg]^[NPRQ�WM`c]^Yje	aZPRQ�tuo~VgScY~VXY\]NPRQ��mPco\ojP@bnPWDeuQNQN�RaZP�WBVgQ�sZb�P�§�Pc[�Q^�>Q^[N`ch�VX[^Yj|msnP}Pc[�WMPc]^h�VXbnPcbm[�Q^sZ]�oqpzeg{Zo\Yj|dsZY\[N`@[NPc]^]NPRQ^[^]NPu�	OKPRQ�WBVX]UVXh��c[^]NPRQ�WDegsZlgVXbm[
VXojeg]NQluVX]^YjPc]��eg]^[NPch�Pcbm[�Q^sZ]�SUTBVgScsZbnP�aZP�SRPRQWM`c]^Yje	aZPRQx�)o~V®aZ`ch�VX]NSUTnP:VgaZegWZ[N`RP�PRQ^[iSRPco\ojP�a>s SNTBVXWZY\[^]NP
¹kPc[�SRegbnQ^YjQ^[NP��¨h�V��>Y\hiYjQNPc]iojPRQWBVX]UVXh��c[^]NPRQ�aZP�o~V¨��]^YjSc[^Yjegb Sco\Y\h�VX[^Yj|msnP�Pcb���egbnSc[^Yjegb aZPRQ�SRegbm[^]UVXY\bd[NPRQ
a>YjQ^WDegbZY\{ZojPRQ�Q^sZ]�o~V®lgVX]^Y~VX{ZY\o\Y\[N`u��o~V®WBVXoj`Reg[NegWMegtu]UVXWZTZYjP¨tuo~VgScY~VXY\]NP:Pc[�SRegbm[^Y\bnPcbd[UVXojPu�¢Pc[�oqp�VXhiWZo\Y\[^snaZP¨aZPRQ
tuo~VgScY~VX[^YjegbnQx�

¬ A�o\ojP¨bKp�V�§�PRSc[NP:WBVgQ�o~V.bneg]^h�P¨a>s±h�egh�Pcbd[�ScY\bn`c[^Yj|msnP¨WZo~VXbn`c[UVXY\]NP®aZP¨]Neg[UVX[^YjegbK��bKp Y\bna>sZYjQUVXbd[�WBVgQ�sZbnP
h�e	a>YwvBSxVX[^Yjegb:QN`RScsZo~VXY\]NPHaZPfo~VlmY\[NPRQUQNPFVXbZtusZo~VXY\]NPu�

¦FVXbnQFsZbnPJWZ]NPchiYj�c]NPiWBVX]^[^YjPu��egb2aZ`RSc]^Y\[FojPRQftuo~VgScY~VX[^YjegbnQFWBVX]UVgaZeR�nVXojPRQ�eg{nQNPc]^ly`RPRQFa>sZ]UVXbm[4oqp Y\bd[NPc]^luVXo\ojP�²_`Re��
WZ]Neg[N`c]Ne�Cxe�Dq|dsnPi´FE�G�H�IKJ�HLH�kVy¸�Pcb�h�Pc[^[UVXbd[�Pcb�`cl	YjaZPcbnSRP@oqp Y\hiWMeg]^[UVXbnSRP_aZP"SRegbd[^]UVXY\bna>]NP_oqp�VXhiWZo\Y\[^snaZP@WMeuQUQ^Y\{ZojP
aZPRQ4luVX]^Y~VX[^YjegbnQ�aZPioqpzeg{Zo\Yj|msZY\[N`�h�e��yPcbZbnP�[NPc]^]NPRQ^[^]NP�a>snP�VXs>�;P�§DPc[NQHa>YjQNQ^Y\WBVX[^Yw��QFWMegsZ]Ha>YjQNScsZ[NPc]4ojP�QNSR`cbBVX]^Yje¨aZP
TBVXsZ[NP4eg{Zo\Yj|dsZY\[N`HaZPNM�
A"�5O±Y\o\o\Y~VXh�QH´ µx¶u¶u»y¸�Pc["SReghiWZ]NPcbna>]NP�SRPRQ"tuo~VgScY~VX[^YjegbnQ��

O7ViaZPcs>�>Yj�ch�PFWBVX]^[^YjP4aZPFSRPFSUTBVXWZY\[^]NP�PRQ^[�SRegbnQUVgSc]N`RP��Jo~VaZPRQUSc]^Y\WZ[^Yjegb¨Pc[�o~VJh�e	aZ`co\YjQUVX[^Yjegb�[^Tn`Reg]^Yj|msnP4aZPfo~V
lgVX]^Y~VX[^Yjegb�QN`RScsZo~VXY\]NP�aZP�oqpzeg{Zo\Yj|dsZY\[N`�PcbZtyPcbna>]N`RP�WBVX]�o~V���]^YjSc[^Yjegb'Sco\Y\h�VX[^Yj|msnPu��°@b'`c[^sna>YjP�aZPi�qV�BRegb.ty`cbn`c]^Yj|msnPu�
oqp Y\b>rnsnPcbnSRP�aZPRQ�WBVX]UVXh��c[^]NPRQJa>YjQUQ^Y\WBVX[^Yw��QHQ^sZ]4o~V�aZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�Pc[JPcb;WBVX]^[^YjScsZo\YjPc]Jo~V�bBVX[^sZ]NP�aZP�o~V�]N`cWDegbnQNP
lmYjQNSRe���`co~VgQN[^Yj|dsnP¢WZsZYjQ�ojPRQ�WZ]NegWZ]^Yj`c[N`RQ�WZ]^Y\bnScY\WBVXojPRQ�aZP�o~V@��]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|msnPu�m°@b�a>YjQNScsZ[NP�PcbnQ^sZY\[NP¢ojPRQ�`clyego\sZ[^YjegbnQ
WMeuQNQNY\{ZojPRQ_��ojegbZt�[NPc]^h�PJaZP4oqpzeg{Zo\Yj|msZY\[N`�WDegsZ]@a>Yw§�`c]NPcbd[NQ_h�e	aZ�cojPRQ_QNY\hiWZojPRQ@aZPHa>YjQNQ^Y\WBVX[^YjegbK�QPY\bBVXojPch�Pcbm[x�DanVXbnQ
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[^Yj|dsnP_Q^sZ]�ojPRQ�aZPc]^bZYj�c]NPRQ¢tu]UVXbnaZPRQ�tuo~VgScY~VX[^YjegbnQ¢[NPc]^]NPRQ^[^]NPRQ¢aZP@oqpz�c]NPv7�TBVXbn`c]Ne�Cxe�Dq|dsnPFPc[¢a>s�²@`RegWZ]Neg[N`c]Ne�Cxe�Dq|msnPFPcb
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¬ ¦fPRQ�Q^snSRSRPRQNQNYjegbnQ4`cWBVXYjQNQNPRQHaZP�aZ`cW�
g[NQ�tuo~VgScYjegty`cbZYj|dsnPRQH[��	WZYj|msnPRQ�´ [^Y\o\o\Y\[NPRQ����a>]NegWnQN[NegbnPRQ��y�Ka>Y~VXhiYjSc[^Y\[NPRQ���¸SRegbd[NPcbBVXbm[�aZPRQH]Ne	SNTnPRQQ^[^]^Yj`RPRQJPc[J]NPRSRegsZlyPc]^[NPRQiaZP�SxVX]^{DegbBVX[NPRQ�´�Q^[^]Negh�VX[Nego\Y\[NPRQiSxVXojSxVXY\]NPRQPc[JaZegojeghiYjPRQ��
ty`cbn`c]UVXojPch�Pcbd[fSxVX]UVgSc[N`c]^YjQ^[^Yj|msnPRQ}aZP4aZ`cW�
g[NQ"anVXbnQ"ojPRQ}PxVXs>��SUTBVXsnaZPRQ}[^]NegWZYjSxVXojPRQ@egs�o~VXtusZbBVXY\]NPRQx�

¬ 7�]N`RQNPcbnSRP�anVXbnQ4ojPRQ4QN`R|msnPcbnSRPRQftuo~VgScY~VXY\]NPRQ�aZPJ��eg]^h�VX[^Yjegb;]^YjSNTnPRQHPcb®��Pc]�´�aZ`cW�
g[NQ4a�p Tn`ch�VX[^Y\[NP�Pc[Fh�VXtubn` �
[^Y\[NPu�	��eg]^h�VX[^Yjegb���Pc]^]^Yj|msnPRQ�]^sZ{BVXbn`RPRQH´�¡ uUP�¸���¸��>bneg]^h�VXojPch�Pcbm[_VgQNQUemScYj`RPRQ"�Joqp�VXo\[N`c]UVX[^Yjegb¨o~VX[N`c]^Y\[^Yj|dsnP��FaZPRQ
Sco\Y\h�VX[NQ}SUTBVXsnaZQx�

¬ 7�]N`RQNPcbnSRP4aZP4o~VXhiY\bZY\[NPRQ��FPc["aZPFluVX]^lyPRQx�>bneg]^h�VXojPch�Pcbd[FVgQNQNe	ScYj`RPRQ}�JsZb�SRegbm[^]�
gojP�QUVXYjQNegbZbZYjPc]@a>s:aZ`cW�
g[x�
¬ 7�]N`RQNPcbnSRPfaZP_Q^[^]^snSc[^sZ]NPRQ¢aZP@Sc]^�yeg[^sZ]^{BVX[^Yjegb.´�aZ`cWZo~VgSRPch�Pcbm["aZP}h�VX[^Yj�c]NPRQ¢a>s�QNegsnQ&��QNego ¸��mo\Yj`RPRQ��HaZPRQ¢Sc�	ScojPRQ
aZPFtyPcoKPc[}aZPFaZ`ctyPco7anVXbnQ}sZb�Sco\Y\h�VX[}WD`c]^Y\tuo~VgScY~VXY\]NPu�

¬ 7�]N`RQNPcbnSRP¨aZP:Q^[^]^snSc[^sZ]NPRQ�aZP�tu]N�RQ�Pcb±SRegY\bK��YjaZPcbm[^Yj|dsnPRQ��2SRPco\ojPRQ�|dsnP�oqpzegb [^]NegsZlyPkVgSc[^snPco\ojPch�Pcbm[�anVXbnQ
ojPRQ}]N`ctuYjegbnQfVX]NSc[^Yj|msnPRQ_VX]^YjaZPRQx� OKPHWMPc]^ty`co\YjQNego QNP4SRegbm[^]UVgSc[NPHojeg]NQ_aZPRQ}SUTdsZ[NPRQf{Z]^sZ[UVXojPRQ_aZP4[NPchiWD`c]UVX[^sZ]NPJ�
oqp�VX]^]^Y\ly`RP�aZP�oqp TZY\lyPc]x� aZPRQ4vBQNQNsZ]NPRQ�lyPc]^[^YjSxVXojPRQQNP���eg]^h�Pcbm[JPc[JQNP�]NPchiWZo\YjQNQUPcbd[aZP�QUVX{ZojP�Pcbd[^]UVXY\bn`�WBVX]�ojP
lyPcbd[x�D��PRQ"Q^[^]^snSc[^sZ]NPRQ}QUegbd[}SxVX]UVgSc[N`c]^YjQ^[^Yj|msnPRQ}aZP_��eg]^[NQ"SRegbm[^]UVgQ^[NPRQ@Q VXYjQNegbZbZYjPc]NQ�´XO±Y\o\o\Y~VXh�Qx�Kµx¶u¶u»y¸��

¼7egsZ[NP���egYjQx� ��o~VJ��egYjQ}o~VianVX[UVX[^Yjegb®Pc[}ojPRQ"WBVXoj`Rego~VX[^Y\[^snaZPRQfaZP4SRPRQ@aZ`cW�
g[NQ_QNegbm[}[^]N�RQ��qVXY\{ZojPch�Pcbd[fSRegbd[^]UVXY\bm[NPRQx�
VXY\bnQNY	|msnP�ojPRQWBVXoj`Regty`Regtu]UVXWZTZYjPRQ�SRegbm[^Y\bnPcbd[UVXojPRQx�y�®VXo\tu]N`�SRPRQY\bnSRPc]^[^Y\[^snaZPRQ��uaZPcs>��Y\bd[NPc]^luVXo\ojPRQ�aZP�tuo~VgScY~VX[^YjegbnQ)h�V��
©^PcsZ]NPRQx�Boqp Y\bd[NPc]^luVXo\ojPi³m[^sZ]^[^YjPcb ´F� E HLH�� E�G�H��kVy¸"Pc[}oqp Y\bd[NPc]^luVXo\ojP���VX]UVXbZtuYjPcb ´F� G���H�� ��!�H��®Vy¸"SRegbm[^YjPcbZbnPcbd[
sZbnP�tu]UVXbnaZP�WBVX]^[^YjP�aZPRQJ[^]UVgSRPRQiaZP�tuo~VgScY~VX[^YjegbnQieg{nQNPc]^ly`RPRQ�´�Pu� tn�#"FPcbZbnPRa>� :=<y>L?�@~�¢µx¶u¶ ½ 6�A�lgVXbnQx��¹uºuºuºy¸��)OKPRQ
h�VgQUQNPRQfSRegbd[^Y\bnPcbd[UVXojPRQJQNPchH{ZojPcbd[4]NPRQ^WDPRSc[^Y\lyPch�Pcbd[�h�V�© eg]^Y\[UVXY\]NPch�Pcbm[H`R|msBVX[Neg]^Y~VXojPRQ4Pc[FWMego~VXY\]NPRQfWDegsZ]fojPRQFaZPcs>�
Y\bm[NPc]^lgVXo\ojPRQ�´ lyegY\]4SNTBVXWZY\[^]NP�¹y¸��DY\hiWZo\Yj|msBVXbd[HV�WZ]^Yjeg]^Y�aZPRQFh�`RSxVXbZYjQNh�PRQ4Pc[FaZPRQfWZ]NemSRPRQNQNsnQFSco\Y\h�VX[^Yj|dsnPRQ4aZPtuo~V��
ScY~VX[^Yjegb�[^]N�RQ�a>Yw§�`c]NPcbd[NQ��5u�oDbKpzPRQ^[¢[NegsZ[NP���egYjQ¢WBVgQ�P��>Sco\s�|msnP_SUTBVgScsZb:aZPRQ�SRPRQ¢Y\bd[NPc]^luVXo\ojPRQ�WZsZYjQNQUPcbd["£c[^]NPfa>Y\lmYjQU`_Pcb
[^]NegYjQ}egs:|dsBVX[^]NP�QNegsnQ&�qY\bd[NPc]^luVXo\ojPRQ"tuo~VgScY~VXY\]NPRQ��

O7VfWBVXoj`Rego~VX[^Y\[^snaZP}Pc[�o~VFSNTZ]NegbnegojegtuYjP@aZPRQ�aZ`cW�
g[NQ�tuo~VgScYjegty`cbZYj|dsnPRQ�aZ`cWDPcbnaZPcbd[�WZ]^Y\bnScY\WBVXojPch�Pcbm[�aZP¢o~VF|dsBVXo\Y\[N`
aZPRQHaZegbZbn`RPRQJWBVXoj`Regh�VXtubn`c[^Yj|dsnPRQ�VgQNQUemScYj`RPRQx�7|dsZY�QNegbd[Hoqpzeg{>© Pc[Ja�p Y\bd[NPc]^WZ]N`c[UVX[^YjegbnQ�Pc[JaZP�h�PRQ^sZ]NPRQJPcbnSReg]NP�[^]N�RQ
SRegbm[^]NexlyPc]NQN`RPRQ�� ¤@bnP�]N`cY\bd[NPc]^WD`c[UVX[^Yjegb ]N`RSRPcbd[NP�a�p sZb'bneghH{Z]NP�Y\hiWDeg]^[UVXbd[iaZP�aZegbZbn`RPRQegbd[SRegbna>sZY\[�kPRPc]^[HPc[
��VXb®aZP���eme®´ µx¶u¶X¥m¸_��SRegbnSco\sZ]NP|msnP�ojPRQ_o~VX[^Y\[^snaZPRQf]N`RPco\ojPRQfaZPRQfaZ`cW�
g[NQf`c[UVXYjPcbd[fWZ]Neg{BVX{ZojPch�Pcbm[�Q^sZWD`c]^YjPcsZ]NPRQf�
¹�$�%g� WDPc]^h�Pc[^[UVXbd[4aZPHojPclyPc]_ojPHWZ]Neg{Zoj�ch�PiaZPRQ_tuo~VgScY~VX[^YjegbnQfWBVX]UVgaZeR�nVXojPRQ4eg{nQNPc]^ly`RPRQx�D¦fPRQ_h�PRQ^sZ]NPRQ_WZ]N`RScYjQNPRQfegbd[
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(*),+�-.- +0/21436587�9;:=<?>A@�BDC'EF<HG�I;JKCMLN<?BD@OIALNCMINCQP�R=<?9O7SG=>TINCMINRD@H<#UVJ�L4BXW JKGD9HC'<HG=GD<H>YEF7KL;J�C'G=<H>Y9H7KG=>A7KZQCQB6@H<H>[<OI�IAL;JKGD>AU�7KLAIN@H<O>[U=J�LYZQJ\9O7SR=Z'@H<

7SR]ZQJ\^07SG�IN<	BDR`_SZQJK9HC'<OL�a
b�c#dTegfVh / eKi 1836jkC'<OLALN<8<HEFU�7KLAIN@H<4U=J�L�RDGlCQ9O<Hm�<OLN_�ZQ7�LN>YBD<4ZQJ#^0L;JK_KEF<HG�I;J�INC'7SG`BXW RDG=<49�JKZ'7�IAIN<?_SZQJ�9HCQJKCMLN<	JKRlG=C'n<HJKRlBD<[ZQJ�EF<gL�o�U=RDCQ>

LN<HZQpK9;:=@H<#<OI[>A@�B6C'EF<HG�IN@H<#B=J�G=>YZ'<H>4^.7KGVBD>4ElJ�LNCQGD>4JKU6LNqH>4ZrJ�^.7SG�IN<	B6<#ZsW C'9H<Hm�<gLN_lB=JKGD>4BD<H>4<�J�RDt�U=Z'RD>[9;:VJ�RVB6<H>Ha
u c +�vKw\+sxO/�+0/21#3zy{<OLNEF<	U=Z'R=>[_S@HGD@OL;JKZ|B6@H>AC'_SG=JKG�I}RDG=<#LN7�9g:D<	9H7S:D@OLN<HG�IN<~9O7SG=>TINCMINRD@H<\B6<	_JKZ'<OIN>}J�LALN7SG=BDC'>}B67SG�I8ZrJFU6LN7SU�7KLAINC'7KG�<O>TI

CQG6^.@OLNC'<HR6LN<#�����S��B6<?ZQJ~ElJ�IALNC'9H<8IN7�I;JKZ'<Sa=�{<H>�mDZ'7�9H>�LN7�9g:D<HRDtlC'GD9OLNR=>TIN@H<O>YG=<?>A7KG�I4UVJK>�IN7SRK��7SR6LN>4BXW 7KLNC'_SC'GD<#_SZQJK9HCQJ�C'LN<KoVElJKC'>�U�<OR=n<HG�I
� IALN<#UVJ�L4<Ot6<HEFU=Z'<#B6<H>4B6LN7KU=>TIN7SGD<H>47SR�B6<H>4m�7SE~m�<H>Yn7SZ'9�J�G=CQP�R=<H>Ha=�{<O>4INC'Z'Z'CMIN<H>8>A7KG�I[JKR=>A>AC{R=GD<}>A7SRD>T�29HJ�IN@H_K7KLNC'<\B6<#BDCQJ�EFCQ9OC'INCMIN<H>Ha
� c�e - e w\+�1�3�5[7�9g:D< >A@HBDC'EF<HG�I;JKCMLN<�9H7SG�IN<HG=JKG�I�BDR�9�J�LNm�7SGVJ�IN<So�BD7KG�I�ZQJ�EF7SCMINC'@�J�R�EF7SC'G=>�>A7SRD>�^.7�LNEF<�B6<�BD7SZ'7KEFC'IN<

���?�=���z���}�?�H�A H¡ a��{<]IN<OLNEF<�<HGD_SZ'7Sm�<�<HG¢UDL;J�INCQP*RD<]Z'<H>lB67SZ'7SEFC'<H>FUDRDLN<H> �s£K¤ �¥� ¤S¤ �¦BD<]BD7KZQ7KEFCMIN< ¡ <OIFZ'<H>lB67SZ'7SEFC'<H>F9�J�Z'9�J�LNCM�
^.qOLN<H>	7KR�9�J�ZQ9HJ�LN<HRD>A<H> � � ¤ � £K¤ �§B6<FBD7KZQ7KEFCMIN< ¡ a{y¨7SRD>�Z'<H>	C'G�IN<OLNEF@�B6CrJ�CMLN<H>#<Ot6C'>TIN<HG�I	<HG�IALN<©Z'<H>	BD7KZQ7KEFC'<H>	<OI	Z'<H>	9�JKZ'9�J�C'LN<O>\BzW RDG=<
UVJ�LAI�oD<OI4Z'<H>4LN7�9g:D<H>[BD@OIALNCMINCQP�R=<H>4BzW JKRDIALN<#U=J�LAI�a
ª�«4¬D;®.¯HvxO/�+ e�i 3z°�7SZ'7KL;J�INCQ7KG�<OG±LN7SR=_K<\B6<H>?>A7KZ'>?7SR�B6<�ZQJF>ARDLA^.JK9H<~BD<O>[LN7�9;:=<H>?BDRD<~�FZQJFUDLN@H>A<OG=9H<�BXW 7�t*²DBD<#<OI}BXW :�²=B*LN7�t6²DB6<#BD<

^.<OL?ZQC'm�@OLN@~UVJ�L?RDG�UDLN7�9H<H>A>ARD>#BXW J�Z'IN@gL;J�INC'7SG�BD<H>8EFC'G=@OL;J�RDt`9H7SG�IN<HG=JKG�I#B6R±^.<OL�az�X<H>?U6LNC'G=9HC'UVJ�Z'<H>}7SmD>A<OLNnKJ�INC'7SGD>}BD<~³�´�µ¶J�nSJ�C'<HG�I?@OIN@
R=G=CQP�R=<OEF<HG�I�7SmD>A<OLNn@H<O>8B6RDL;J�G*I4Z�W ·[LN9;:=@O<HG]n<gLN>?¸�a ¹lº}J6a
» j,7SR6L#B6<H>8LN7�9;:=<H>?UVJKRDn�LN<H>?<HG¼>AC'Z'C'9H<\<OI8LNC'9g:D<H>}<HG�:�²DB6LN7�t*²DBD<H>8BD<#^.<gL�ozZQ<\BD@HU=J�LAI?UDLN<H>NP�R=<#IN7�I;JKZ|BD<�ZQJ�>AC'Z'C'9H<Soz<Ot6U�7�LAIN@H<©BDJKG=>

ZQ<O>F<�JKR6t¢BD<±Z'<H>A>AC'nKJK_S<¼J�n<O9]Z'<H>�JKZ'9�J�ZQC'GD>Ho�<OIlZ�W JK9O9HR=E~R=ZQJ�INC'7SG½>ARDLFUDZQJK9H<�BzW :*²DB*L;J�IN<H>FB6<]^.<gL�BD7SGDG=<]JKR¶>A7KZ4R=G=<`9H7SRDZ'<HRDLFLN7KR=_S<
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ZsW J�U=U�7KLAI}<HG¼ElJ�IN@OLNC'<HZÅB6@OIALNCMINCQP*RD<~>ARDm=>TI;J�G*INC'<HZ�aX·[R�9O7SG�IAL;JKCMLN<SoXJ�R�9H7KRDLN>?BD<�ZsW :DCQnS<OL�ozZ�W J�U=U�7�LAI#>A@�BDC'EF<HG�I;J�C'LN<~<H>TI?IALNqO>?LN@�BDRDCMI}<OI?ZQ<
ElJ�IN@OLNC'<HZzÀVG�<HG±>ARD>AU�<HG=>AC'7SG]>HW J�9H9HRDE\R=Z'<Sa
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Pcb��}snQN[^]UVXo\YjP'´ tuo~VgScY~VX[^Yjegb h�VX]^Y\bne	PcbZbnP®� J��/EfI¦!��/EV%u��³	SUTZhiYja>[�Pc[ O±Y\o\o\Y~VXh�Qx�@µx¶u¶�$ 6�³	egTZo�:=<'>�?&@j�"µx¶u¶u¶y¸�Pc[
a�p'&XtyP_³m[^sZ]^[^YjPcb�anVXbnQ�ojP"²_eg]Na �ª°@snPRQ^[�a>s��¢VXbBVganV�´ tuo~VgScY~VX[^Yjegb��_VXWZY\[UVXb��¼� I�� % 687)VX]^�M� µx¶u¶y·u¸��d¤@bnP¢]N`xVXbBVXo\�	QUP
]N`RSRPcbd[NPaZPfA�lgVXbnQ´�¹uºuºuºy¸"SRegbnSco\sZ[F|msnP4o~V�h�V�© eg]^Y\[N`JaZPRQ_aZ`cW�
g[NQ_QNP4[^]NegsZlyPcbm[FanVXbnQ_aZPRQ@o~VX[^Y\[^snaZPRQ_Y\b>��`c]^YjPcsZ]NPRQ
���8H % �>h�VXYjQ}|msnPf[^]N�RQ�WDPcs:QNegbd[¢vnbBVXojPch�Pcbm[}v VX{ZojPRQ��

O7V�WZ]N`RQNPcbnSRPaZPJtuo~VgScY~VX[^YjegbnQFWBVX]UVgaZeR�nVXojPRQ���aZPRQf{BVgQNQNPRQ_o~VX[^Y\[^snaZPRQFPc[4VXs®bZY\lyPxVXs;aZPHo~V�h�Pc]4V�Q^snQNScY\[N`JsZb
bnegh�{Z]NPY\hiWDeg]^[UVXbd[4aZPHh�emaZ�cojPRQFPc[fa�p Y\bd[NPc]^WZ]N`c[UVX[^YjegbnQ�´ lyegY\]_ojPRQ_]NPcl	snPRQ_WZo\snQ_aZ`c[UVXY\o\oj`RPRQFaZP���]Ne
	�Pco\oq��µx¶u¶u¶�Pc[
A�lgVXbnQ��B¹uºuºuºy¸��n²_egsnQ�bnPFa>YjQNScsZ[NegbnQ�YjScY7|msnPfojPRQ�h�e	aZ�cojPRQ�sZ[^Y\ojPRQ@�Jbneg[^]NP�`c[^snaZP4Pc["SRegbnQ^YjaZ`c]N`RQ}PcbnSReg]NPHVgSc[^snPco\ojP �
h�Pcbd[@SReghih�Pf��WMeuQNQNY\{ZojPRQ �U�

OKPRQ�WZ]NPchiYj�c]NPRQ�h�PRQ^sZ]NPRQ�WBVXoj`Regh�VXtubn`c[^Yj|dsnPRQ�Q^sZtuty`c]UVXbm[�o~V®WZ]N`RQUPcbnSRP:aZP�SRPRQ�tuo~VgScY~VX[^YjegbnQ�VX[ �mWZYj|msnPRQ�egbm[
SRegbna>sZY\[FTZYjQ^[Neg]^Yj|dsnPch�Pcbm[H��oqp YjaZ`RPa�p sZbnPi¼7Pc]^]NPJ��eg]^[NPch�Pcbd[4PcbZtuo~VgSR`RP:´��fVX]^o~VXbna��)µx¶�X¥m¸��7��Pc[^[NPTd�	WMeg[^Tn�RQNPH��sZ[
]NPcWZ]^YjQNP¢WBVX]	"fY\]NQNSNTmlmY\bZ��´ µx¶u¶u¹y¸ QNegsnQ)ojP¢bnegh WZo\snQ�SRegbZbds�aZP�� ³mbne�	�{BVXo\oQA�VX]^[^T>�U�uY\hiWZo\Yj|msBVXbd[�o~V@WDeuQNQ^Y\{ZY\o\Y\[N`�|msnP
o~V@¼Pc]^]NP"VXY\[�SRegbZbdsisZbi`cWZYjQNe	aZP�aZP�tuo~VgScY~VX[^Yjegbituojeg{BVXojPu�u¤@be	SR`xVXb]NPRSRegsZlyPc]^[�aZP�tuo~VgSRP�aZPcl	YjPcbna>]UVXY\[�]UVXWZYjaZPch�Pcbd[
VXbneR�>Yj|dsnP�Pc[�WMPc]^h�Pc[^[^]UVXY\[HVXY\bnQNY�o~V�a>YjQNQNego\sZ[^Yjegb.Pc[�sZb2[^]UVXbnQ^WMeg]^[HemSR`xVXbZYj|msnPiY\hiWDeg]^[UVXbd[�aZPRQFYjegbnQHa>s®��Pc]x��O7P
]NPc[NegsZ]_�ioqpzex�	�	ty`cbBVX[^Yjegb¨aZP�oqpzemSR`xVXbk�io~VJvnb:aZP�o~Vtuo~VgScY~VX[^YjegbkWZ]Nema>sZY\]UVXY\[@o~VWZ]N`RScY\WZY\[UVX[^Yjegb2aZPRQ}eR�>�>aZPRQ}aZPf��Pc]
��oqpzeg]^Y\tuY\bnP�aZPRQH��eg]^h�VX[^YjegbnQH��Pc]^]^Yj|dsnPRQJ]^sZ{BVXbn`RPRQx����Pc[^[NP�[^Tn`Reg]^YjP�� sZ[Q^sZWZWDeg]^[N`RP�WBVX]JojPRQ�h�PRQNsZ]NPRQ���eg]^[NPch�Pcbd[
bn`ctdVX[^Y\lyPRQ�Pcb������X�-eg{nQNPc]^ly`RPRQ�anVXbnQ�ojPRQ�SxVXW#��SxVX]^{MegbBVX[NPRQ�Pcbm[NegsZ]UVXbd[�ojPRQ�aZ`cW�
g[NQ�tuo~VgScY~VXY\]NPRQ�Pc[�Y\bd[NPc]^WZ]N`c[N`RPRQ
SReghih�P�sZb�VX]^]N£c[JaZP�o~V�WZ]Ne	a>snSc[^Yjegb�{ZYjegojegtuYj|dsnP��:o~V�Q^sZ] �qVgSRP�aZP�oqpzemSR`xVXb�SxVXsnQN`RP�WBVX]Ho~V�tuo~VgScY~VX[^Yjegb�tuojeg{BVXojP
´��@eX§Dh�VXb :=<2>L?�@~�Dµx¶u¶ ½ ¸��ZOKPRQ"SReg]^]N`co~VX[^YjegbnQ"Q^[^]UVX[^Y\tu]UVXWZTZYj|msnPRQ}eg{Z[NPcbmsnPRQ"a>sZ]UVXbd[}ojPRQ�aZPc]^bZYj�c]NPRQ}VXbZbn`RPRQ�h�Pc[^[NPcbd[
QNegsZlyPcbd[�Pcbi`cl	YjaZPcbnSRP¢o~V_WZ]N`RQNPcbnSRP�aZP¢SNTBVXbZtyPch�Pcbm[NQ�VX{Z]^sZWZ[NQ�anVXbnQ)o~V@bBVX[^sZ]NP�aZPRQ�QU`R|dsnPcbnSRPRQ�VxlgVXbm[�Pc[�VXWZ]N�RQ)ojPRQ
`cWZYjQNemaZPRQ}aZPftuo~VgScY~VX[^Yjegb$´�Pu� tn���_eX§Mh�VXb:Pc[@³mTZ]UVXtn� ¹uºuºu¹y¸���u�o�PRQ^[�WZ]NegWDeuQN`F|msKp sZb:P�§�Pc["aZPFQNPc]^]NPf]N`RQ^sZo\[UVXbd[@a�p sZb
aZ`ctdV C�VXtyPlyegojSxVXbZYj|dsnPJh�VgQNQ^Yw��aZP��°��JQNegY\[F��oqpzeg]^Y\tuY\bnPaZPJo~V�vnbkaZPJo~V�tuo~VgScY~VX[^Yjegb2tuojeg{BVXojPu�MOV�WZ]N`RScY\WZY\[UVX[^Yjegb
Pc[�oqp�VXo\[N`c]UVX[^Yjegb a>s ��° � P��>WZo\Yj|dsnPc]UVXY\[�VXojeg]NQ�o~V2��eg]^h�VX[^Yjegb±aZPRQ�QU`R|dsnPcbnSRPRQ�`cWBVXYjQNQNPRQ�aZP¨aZ`cW�
g[NQ�SxVX]^{MegbBVX[N`RQ
PcbZ]NPctuYjQ^[^]N`RQ"Q^sZ]�o~V�|msBVgQ^Y �q[Neg[UVXo\Y\[N`FaZPRQ¢aZ`cW�
g[NQ¢tuo~VgScYjegty`cbZYj|dsnPRQ"a>s�²_`RegWZ]Neg[N`c]Ne�Cxe�Dq|dsnPu�n¦FVXbnQ¢SRPc[^[NP_Td�	WMeg[^Tn�RQUPu�
o~V@a>sZ]N`RP¢h�e��yPcbZbnP"a�p sZb[NPcon`cWZYjQNe	aZP�QUPc]UVXY\[)SReghiWZ]^YjQUP�Pcbd[^]NPl$_Pc[�»uº@�®V>�gPcb�VgSRSReg]Na�VRlyPRS¢ojP�[NPchiWnQ�a�pzeg{Z[NPcbd[^Yjegb
a�p sZbnPHSRegbnSRPcbm[^]UVX[^Yjegb®QNs���QUVXbd[NPJPcbk��°��HVX[^h�euQNWZTn`c]^Yj|dsnPHWMegsZ]}WMPc]^h�Pc[^[^]NPHo~V�aZ`ctuo~VgScY~VX[^Yjegb ´��@eX§Dh�VXb :`< >L?�@~�
µx¶u¶ ½ ¸��

�kVXo\tu]N`�o~V�SReghiWBVX[^Y\{ZY\o\Y\[N`�aZP�SRPc[^[NP�[^Tn`Reg]^YjP�VRlyPRS�SRPc]^[UVXY\bnPRQ eg{nQNPc]^luVX[^YjegbnQ�ty`Re	SNTZY\hiYj|msnPRQ�´��_eX§Mh�VXbHPc[³mTZ]UVXtn�
¹uºuºu¹y¸��moqp Y\bZY\[^Y~VX[^Yjegb�a�p sZbnP_[NPco\ojP@tuo~VgScY~VX[^YjegbK�ZQNPRQ¢SRegbnQN`R|msnPcbnSRPRQ�QNsZ]�o~VHa>�mbBVXhiYj|msnPfSRegbd[^Y\bnPcbm[UVXojPFtuo~VgScY~VXY\]NPi´ lyegY\]
¦_egbZbBVga>YjPcs :=<'>�?�@~��¹uºuºu»y¸�Pc[�Q^sZ]ioqpz`clyego\sZ[^Yjegb aZPRQ�eg]^tdVXbZYjQ^h�PRQ�]NPRQ^[NPcbd[�PcbnSReg]NP�WZ]Neg{Zoj`ch�VX[^Yj|msnPRQx�~"fY\]NQUSNTZY\bZ�
´ µx¶u¶u¹y¸�WZ]NegWMeuQUP_|msKp sZb�SRegbd[^Y\bnPcbm[@`R|msBVX[Neg]^Y~VXo7VXsZtuh�Pcbd[NP�oqp�VXo\[N`c]UVX[^Yjegb�WBVX]�ojPRQ�Q^Y\o\YjSxVX[NPRQ"a>s¨��°��fSRegbna>sZYjQUVXbm[@�
sZbkSco\Y\h�VX[_WZo\snQ"��]NegYja:Pc[F�io~Vi��eg]^h�VX[^YjegbkWZ]Negtu]NPRQNQ^Y\lyPJaZP4tuo~VgSRPJaZPHh�Pc]@Pc[@aZPJSxVXojeg[^[NPRQfQ^sZ]}ojPRQ@SRegbd[^Y\bnPcbm[NQ4aZP
WZo\snQFTBVXsZ[NPRQFo~VX[^Y\[^snaZPRQx�KOV�WZ]NegWBVXtdVX[^Yjegb'aZPRQ4SxVXojeg[^[NPRQFlyPc]NQ4ojPRQfWZo\snQF{BVgQNQNPRQfo~VX[^Y\[^snaZPRQHQNPc]UVXY\[�VXojeg]NQ4P�§�PRSc[^sn`RP
tu]�&gSRPk�;o~V;]N`c[^]NeyVgSc[^Yjegb WDeuQ^Y\[^Y\lyP�o\Yj`RP®�2oqp�VXo\{D`RaZe'aZP:o~V2tuo~VgSRPu��¡�YjPcb±|msnP:SRP:bnP¨QNegY\[�WBVgQ�ojP¨QNPcsZo@QUSR`cbBVX]^Yje
WZ]NegWMeuQN`u�dY\oMVXWZWBVX]UV��j[¢|dsnP"oqpzPcbd[^]N`RP_anVXbnQ�sZb�`c[UVX[¢aZP�tuo~VgScY~VX[^Yjegb�tuojeg{BVXojP}]NPR|msZYjPc]^[�VXs�WZ]N`xVXo~VX{ZojP}sZb�Sco\Y\h�VX[�aZ`ª©N�
]NPco~VX[^Y\lyPch�Pcbd[i��]NegYja��)��Pc[^[NP�SRegbna>Y\[^Yjegb�WDegsZ]^]UVXY\[£c[^]NP�WZo\snQH�qVgScY\ojPch�Pcbd[ly`c]^YwvB`RP�WMegsZ]Joqpz`cWZYjQNe	aZP�³m[^sZ]^[^YjPcb |msZY
VXWZWBVX]UVXY\[JSRegbm[NPchiWMeg]UVXY\b VRlyPRS�o~V���]UVXtuh�Pcbd[UVX[^Yjegb�a>s'Q^sZWDPc]NSRegbd[^Y\bnPcbm[J`R|msBVX[Neg]^Y~VXo��@ema>Y\bZY~V>�O�p�VXsZtuh�Pcbd[UVX[^Yjegb
]N`RQ^sZo\[UVXbd[NP;a>s�WD`c]^Y\h��c[^]NP2aZPRQ�h�VX]^tyPRQ�SRegbm[^Y\bnPcbd[UVXojPRQ®VgSRSRPcbd[^snP2oqp�VXo\[N`c]UVX{ZY\o\Y\[N`;aZPRQ�QNsZ] ��VgSRPRQ�SRegbm[^Y\bnPcbd[UVXojPRQx�
MfemaZaZ`c]^YjQl:=<�>L?�@ ´�¹uºuºu»y¸ WZ]NegWDeuQNP�|dsnP¢oqpz`chiYjQUQ^Yjegb�aZP¢[^]UVXWZWnQ�{BVgQUVXo\[^Yj|msnPRQ�|msZYBVXWZWBVX]UV��j[�VXsnQNQ^YZSRegbm[NPchiWMeg]UVXY\bnP_aZP
SRPc[^[NP���]UVXtuh�Pcbd[UVX[^Yjegb2´�QUVXbnQ���eg]NSR`ch�Pcbd[¢£c[^]NP"SReg]^]N`coj`RP�¸�VXhiWZo\YwvBP}SRPc[^[NP@VXo\[N`c]UVX[^Yjegb�Pc[�WDPc]^h�Pc[�VXojeg]NQ�a�pzPcbZtyPcbna>]NPc]
sZbnPFtuo~VgScY~VX[^Yjegb:tuojeg{BVXojP��i[^]UVRlyPc]NQ"o~VJ]N`Ra>snSc[^Yjegb¨Y\hiWMeg]^[UVXbm[NP�a>sk��°��4VX[^h�euQNWZTn`c]^Yj|dsnPu�

O�pzPcbnQNPchH{ZojP�aZPRQHSRegbna>Y\[^YjegbnQ�WZ]N`RSR`RaZPcbm[NPRQ�bnP�QUegbd[4[NegsZ[NP���egYjQ4WBVgQ�]N`csZbZYjQ4WDegsZ]4oqp Y\bd[NPc]^luVXo\ojP¢��VX]UVXbZtuYjPcb$Pc[
ojPRQiSxVXsnQNPRQWMeg[NPcbm[^YjPco\ojPRQ�aZP�oqp Y\bZY\[UVX[^Yjegb a�p sZbnP�tuo~VgScY~VX[^Yjegb tuojeg{BVXojP�a>sZ]UVXbd[�SRPc[Y\bm[NPc]^lgVXo\ojP�]NPRQ^[NPcbm[�PcbnSReg]NP�Y\b#�
SReghiWZ]^YjQNPRQx��O7V�h�e	aZ`co\YjQUVX[^Yjegb2Sco\Y\h�VX[^Yj|dsnPiaZPHo~V�� ³mbne�	�{BVXo\o�A�VX]^[^T>�Pc[_aZPSRPc]^[UVXY\bnPRQ4aZPJQNPRQ_Y\hiWZo\YjSxVX[^YjegbnQ4egbm[
��VXY\[�oqpzeg{>© Pc[�a�p sZb�bnegh�{Z]NP_Y\hiWDeg]^[UVXbd["aZP@[^]UVRluVXs>��Pc[�ojPRQ�WZ]^Y\bnScY\WBVXojPRQ"a>YjQNScsnQNQ^YjegbnQ�WDegsZ]^]Negbd[�£c[^]NP_[^]NegsZly`RPRQ¢WBVX]
P��>PchiWZojPJanVXbnQ_��TBVXbna>ojPc]fPc[f³	egTZo¢´�¹uºuºuºy¸"egs��@eX§Dh�VXb¨Pc[F³mTZ]UVXtk´�¹uºuºu¹y¸��MO�p Td�	WMeg[^Tn�RQUP�a�p sZbnPJ¼7Pc]^]NPJSReghiWZoj� �
[NPch�Pcbd[fPcbZtuo~VgSR`RP4Y\hiWZo\Yj|msnP4o~ViSRegbnSReghiY\[^[UVXbnSRPJPc["ojP4SxVX]UVgSc[N�c]NPHtuojeg{BVXo7aZPRQ}aZ`cW�
g[NQ"tuo~VgScY~VXY\]NPRQ��M��PRQ"WZ]NegWZ]^Yj`c[N`RQ
]NPRQ^[NPcbd[fVXsg© egsZ]Na�p TmsZYPcbnSReg]NPFWDeg[NPcbd[^YjPco\ojPRQ_Pcb�oqp�VX{nQNPcbnSRP4aZP4anVX[UVX[^Yjegb¨WZ]N`RScYjQNPu�
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7egsZ]fojPclyPc]_ojP�WZ]Neg{Zoj�ch�PaZPRQ_tuo~VgScY~VX[^YjegbnQfWBVX]UVgaZeR�nVXojPRQ4�i{BVgQNQUPRQ}o~VX[^Y\[^snaZPRQx�[M�
A}�(O±Y\o\o\Y~VXh�Qi´ µx¶y·V$>� µx¶u¶u»y¸
QNsZtuty�c]NP�|dsnP�oqpzeg{Zo\Yj|msZY\[N`�[NPc]^]NPRQ^[^]NP�`c[UVXY\[��®SRPc[^[NP�`cWMe	|msnP�QNsZWM`c]^YjPcsZ]NP:��G � % �)luVXojPcsZ]�Sc]^Y\[^Yj|msnP:VXs#��aZPRQNQ^snQ�aZP
o~Vg|msnPco\ojP4oqp Y\bnQUego~VX[^Yjegb®VXbZbmsnPco\ojPJ�oqpz`R|msBVX[NPcsZ]faZPclmYjPcbm[}WZo\snQ}��VXY\{ZojPH|dsKp�VXs>��W�
gojPRQx� � oqp Y\bdlyPc]NQNPJaZP4o~VJ� ³mbne�	�{BVXo\o
A�VX]^[^T>�U�ysZb�[NPco h�emaZ�cojP"SRegbnSRPcWZ[^snPco �qVRlyeg]^YjQNP'>LdQ\ Vba�\]Vmo~VF��eg]^h�VX[^Yjegb�WZ]N`cWMegbnaZ`c]UVXbm[NP@aZP"aZ`cW�
g[NQ�tuo~VgScYjegty`cbZYj|msnPRQ
sZbZYj|msnPch�Pcbd[�anVXbnQ�ojPRQ;CxegbnPRQ�aZP�{BVgQNQNPRQio~VX[^Y\[^snaZPRQ���O�p Y\bm[NPcbnQ^YwvBSxVX[^Yjegb&Y\hiWDeg]^[UVXbd[NP¨a>s SRegbd[^]UVgQN[NP:QUVXYjQNegbZbZYjPc]
WDegsZ]^]UVXY\[4VXojeg]NQfP��	WZo\Yj|msnPc]@ojPRQfQ^[^]^snSc[^sZ]NPRQfty`RegojegtuYj|msnPRQFSxVX]UVgSc[N`c]^YjQ^[^Yj|msnPRQFeg{nQNPc]^ly`RPRQfanVXbnQ_ojP�WDPc]^h�V�� ]NeuQN[x� {ZYjPcb
|msnPiSRPc[^[NP�Y\bm[NPc]^WZ]N`c[UVX[^Yjegb'bnP�QNegY\[4WBVgQFo~V�QUPcsZojPiWMeuQUQ^Y\{ZojP�´�Pu� tn� �_eX§Mh�VXb;Pc[³mTZ]UVXtn�¹uºuºu¹y¸�� O±Y\o\o\Y~VXh�Q�´ µx¶y·V$y¸
QNsZtuty�c]NP:Pcb egsZ[^]NP¨|msnP�ojPRQ�Sc�	ScojPRQ�aZP:luVX]^lyPRQ�VXs lyegYjQ^Y\bBVXtyPkaZP�oqpz`R|msBVX[NPcsZ]�Q�pzP��	WZo\Yj|msnPc]UVXYjPcbd[�WBVX]�ojP�tyPco_VXs
QUegojQ^[^YjSRPFPc["ojPFaZ`ctyPco VXs>��`R|msZY\bneR�ZPRQx�nOKP4QUSR`cbBVX]^Yje�a�pzeg{Zo\Yj|dsZY\[N`HaZPNM�
A¯� O±Y\o\o\Y~VXh�Q}SReghiWZ]NPcbna:[^]NegYjQ"`c[UVXWDPRQ"|dsZY
QUegbd["]N`RQ^sZh�`RPRQ}Q^sZ]"o~VHvntusZ]NP�»>�\µ�«

¬ O7V:WMPc]NQ^YjQN[UVXbnSRP�a�p sZbnP�TBVXsZ[NP�eg{Zo\Yj|dsZY\[N`u�)Q^sZWD`c]^YjPcsZ]NP�����H % WDPcbnanVXbd[o~V�h�V�©^PcsZ]NP�WBVX]^[^YjP�aZP�oqp TZYjQ^[NegY\]NP
ty`RegojegtuYj|dsnP�[NPc]^]NPRQ^[^]NPu�nPcbZtyPcbna>]N`RP�WBVX]�oqp Y\hiWBVgSc[@a�p sZb:SReg]^WnQ�h�VgQUQ^Yw�)QNsZ]�o~Vi¼7Pc]^]NPFWZ]^Y\h�eg]Na>Y~VXojPu�

¬ ¤}bnP�aZ`RSc]NegYjQUQUVXbnSRP�]UVXWZYjaZP�aZP�oqpzeg{Zo\Yj|dsZY\[N`:a�pzPcbdl	Y\]Negb !�H % Pcbd[^]NP �$uºfeFI�!�H.�kVy¸JPc[i¥d»uºk�®V>��O&Y\o\o\Y~VXh�Q
´ µx¶u¶u»y¸)Q^sZtuty�c]NP�|msnP¢oqp�VXbBVXo\�	QUP�aZP¢o~V@��eg]^h�VX[^Yjegb�aZPRQ�QNPcojQ�aZP"�®VXo\oje�	�V��_¥d»uºf�kVi´q°@]NaZe�lmYjScYjPcb�Q^sZWM`c]^YjPcsZ] ¸
��VXY\[FVXWZWBVX]UVXY\[^]NP�aZPRQfSc�>ScojPRQ_aZP�¨Y\o~VXbZ�yexl	Y\[NSNT;Y\bna>Yj|msBVXbd[FsZbnPJeg{Zo\Yj|msZY\[N`oj`cty�c]NPch�Pcbd[4Q^sZWD`c]^YjPcsZ]NP��SJ���%g�
��eghih�PiY\bna>Yj|msn`ianVXbnQfojPiSNTBVXWZY\[^]NP�µu�Do~V�WZ]N`RQNPcbnSRPiaZP[NPco\ojPRQFWD`c]^Yje	a>YjScY\[N`RQ4��SRPc[^[NPi`cWMe	|dsnPu�DPc[4Q^sZ]^[NegsZ[
ojPcsZ]�sZ[^Y\o\YjQUVX[^Yjegb�]NPRQ^[NPcbm[���eg]^[NPch�Pcbd["Tm�mWDeg[^Tn`c[^Yj|dsnPRQ@Pc[�bnPfWMPcsZlyPcbm[}£c[^]NPFPchiWZojex�y`4WMegsZ]"Pcb�aZ`Ra>sZY\]NPFsZbnP
lgVXojPcsZ]x�nh�£ch�PFY\bna>YjSxVX[^Y\lyPu�BaZPFoqpzeg{Zo\Yj|msZY\[N`u�

¬ ¤}bnPfoj`cty�c]NPHaZ`RSc]NegYjQNQUVXbnSRP4aZPfoqpzeg{Zo\Yj|msZY\[N`�aZPcWZsZYjQ"¥d»uºi�kVi��QUVJlgVXojPcsZ]}VgSc[^snPco\ojP�WZ]NemSUTnP4aZPNJ�!��"G�%u�
°@sZ[^]NP�ojPRQ���eg]^[NPRQJSRegbd[^]UVXY\bm[NPRQ�a>�	bBVXhiYj|dsnPRQJY\hiWDeuQN`RPRQ�WBVX]JsZb.[NPco¢QNSR`cbBVX]^YjeZ� |dsZY�QNPc]Negbd[`c[^sna>Yj`RPRQJWBVX]Ho~V

QNsZY\[NPu�>ojPRQ"SRegbnQN`R|msnPcbnSRPRQ"WBVXoj`Re	Sco\Y\h�VX[^Yj|dsnPRQ@WMeg[NPcbm[^YjPco\ojPRQ@QUegbd["Pcb�ty`cbn`c]UVXoK[^]N�RQ}WMPcs�a>YjQUScsZ[N`RPRQx�
¤}bnP_TBVXsZ[NPFeg{Zo\Yj|msZY\[N`fbKp Y\hiWZo\Yj|dsnPfWBVgQ���eg]NSR`ch�Pcbd[x�nPcb�P�§�Pc[x�>o~V���eg]^h�VX[^Yjegb�aZPftuo~VgScYjPc]NQ�anVXbnQ�ojPRQ�CxegbnPRQ�[^]Ne��

WZYjSxVXojPRQ��[u�o�PRQ^[�VXY\bnQ^Y�Y\hiWDeg]^[UVXbd[JaZPibneg[NPc]H|msnPWMegsZ]�sZbnP�eg{Zo\Yj|dsZY\[N`�aZP¢��H % ��oqp Y\bnQNego~VX[^Yjegb'h�ex�yPcbZbnP�VXbZbdsnPco\ojP
�koqpz`R|msBVX[NPcsZ]�PRQN[�aZP�oqpzeg]Na>]NP:aZP !�HLH O � hhg � QNegY\[�PcbmlmY\]Negb ¹>�'$k��egYjQio~V®luVXojPcsZ]�VgSc[^snPco\ojP:VXs>� W�
gojPRQ¨´F�ji G�H
O�� h g � ¸��)��P�SRegbd[^]UVgQ^[NP�]N`RQ^YjaZP�anVXbnQ�o~V:a>YjQNQ^�	h�`c[^]^YjP�WZ]NeX��egbnaZP�P��>YjQ^[UVXbm[JPcbm[^]NP�ojPRQHY\bnQNego~VX[^YjegbnQQUVXYjQNegbZbZYj�c]NPRQ
´�Pc[�o~V�QUVXYjQNegbZbBVXo\Y\[N`�¸4anVXbnQ4ojPRQyCxegbnPRQH`R|dsBVX[Neg]^Y~VXojPRQHPc[�WDego~VXY\]NPRQx�K¦FVXbnQ4ojPRQyCxegbnPRQ4WDego~VXY\]NPRQx�KojPRQFh�V��>Y\h�V�a�p Y\b#�
QUego~VX[^Yjegb�QUegbd[iQ^Y\[^sn`RQa>sZ]UVXbd[ioqpz`c[N`�Pc[[NegsZ[SReghih�P�ojP�SRegbd[^]UVgQ^[NP�Q VXYjQNegbZbZYjPc]x�)SRPcs>� ��ScY�QNegbm[J[^]N�RQQNPcbnQNY\{ZojPRQ�

¶u»
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o~V�luVXojPcsZ]@aZPHoqpzeg{Zo\Yj|dsZY\[N`u�D¦FVXbnQ@ojPRQ4CxegbnPRQ@[^]NegWZYjSxVXojPRQx�MY\oP��>YjQ^[NPu� VXs®SRegbd[^]UVXY\]NPu�DaZPcs>�¨Q VXYjQNegbnQ}SUTBVXsnaZPRQ4VXsZ[NegsZ]
aZPRQ�`R|msZY\bneR�ZPRQ�WDegsZ]�ojPRQN|msnPco\ojPRQ�ojPRQ�Y\bnQNego~VX[^YjegbnQ�Y\bnScYjaZPcbd[NPRQ¢QNegbm[�WZ]UVX[^Yj|msnPch�Pcbd[¢Y\bnaZ`cWMPcbnanVXbm[NPRQ¢aZP"oqpzeg{Zo\Yj|msZY\[N`u�
³mY"o~V:� SRegbna>Y\[^Yjegb>��a�p Y\bZY\[^Y~VX[^Yjegb&a�p sZbnP�tuo~VgScY~VX[^Yjegb±PRQ^[o~V®WZ]N`RQNPcbnSRP�a�p sZbnP�Y\bnQNego~VX[^Yjegb&]N`Ra>sZY\[NP�a>sZ]UVXbd[�o~V>��egs
ojPRQ@QUVXYjQUegbnQ}SNTBVXsnaZPRQ�� o~Vi��eg]^h�VX[^Yjegb®aZP4tuo~VgScYjPc]NQ_`R|msBVX[Neg]^Y~VXs>�¨anVXbnQ}ojPRQ�CxegbnPRQ@[^]NegWZYjSxVXojPRQfVXWZWBVX]UV��j[_[NegsZ[_VXsnQUQ^Y
WZ]Neg{Zoj`ch�VX[^Yj|dsnP�WMegsZ]}aZP_��eg]^[NPRQ}eg{Zo\Yj|msZY\[N`RQx�

¤}bnP¢aZ`RSc]NegYjQNQ VXbnSRP�]UVXWZYjaZP¢aZP�WZo\snQ)aZP\!�Hz%�aZP�oqpzeg{Zo\Yj|dsZY\[N`¢h�e��yPcbZbnP¢[NPc]^]NPRQ^[^]NP¢PcbHh�egY\bnQ�aZP¢¹uºuº_�kV}]NPR|msZYjPc]^[
oqp�VgSc[^Yjegb.a�p sZb;P�§DPc[Fa>YjQNQNY\WBVX[^Yw��Y\hiWDeg]^[UVXbd[x�KO7PRQFWZ]^Y\bnScY\WBVXs>�kh�`RSxVXbZYjQNh�PRQ4a>YjQNQ^Y\WBVX[^Yw��QfWMegsZluVXbd[HP��	WZo\Yj|msnPc]fsZbnP
aZ`c]^Y\lyPFQN`RScsZo~VXY\]NPfaZP@oqpzeg{Zo\Yj|msZY\[N`f[NPc]^]NPRQ^[^]NPfQNegbm[�YjScYM{Z]^Yj�clyPch�Pcbm["a>YjQNScsZ[N`RQ�Pc[¢sZbnPfaZPRQNSc]^Y\WZ[^Yjegb�WZo\snQ�aZ`c[UVXY\o\oj`RPFaZP
SRPRQ�h�`RSxVXbZYjQNh�PRQ"VXY\bnQ^Y |msnP@aZP@ojPcsZ]NQ�Y\hiWZo\YjSxVX[^YjegbnQ�a>�mbBVXhiYj|msnPRQ¢QNPc]UV�[^]NegsZly`_anVXbnQ¢²_`c]Negb�aZPF³msZ]^tu��Pc[¢O7VgQ^�uVX]
´ µx¶u¶y·u¸��(7)V DqQ':=< >�?&@~´ µx¶u¶u¶y¸¢Pc[@��eg]^]NPcY~V�Pc["O7VgQ^�uVX]H´�¹uºuºu»y¸��
���������	��
����
����������������������

O7V�a>Yw§�`c]NPcbnSRPiQ^Y\tubZYwvBSxVX[^Y\lyP�aZPiaZPcbnQ^Y\[N`iPc[4a�pzPco\o\Y\WZ[^YjScY\[N`�a>�mbBVXhiYj|msnPiPcbd[^]NP�ojPHh�VXbm[NPxVXs'Pc[FojPJbnex�dVXs.WZ]Ne��
lyem|msnPFsZb�bnegb#� VXo\Y\tubnPch�Pcbm[fPcbm[^]NP4ojPcsZ]NQ_V��>PRQ@aZPF]Neg[UVX[^Yjegb¨|msZYK[NPcbnaZPcbd[F�JWZ]N`RSRPRQNQNPc]_a>Yw§D`c]NPchih�Pcbm[fVXsZ[NegsZ]_aZP
o~V4bneg]^h�VXojPfVXs�WZo~VXb�eg]^{ZY\[UVXoq�	¤}b�PcbnQNPch�{ZojP_a�p Y\bd[NPc]UVgSc[^YjegbnQ}QxpzP��>Pc]�BRP_�4ojPcsZ]�Y\bd[NPc] �qVgSRP_Pc[�QxpzegWZWDeuQNP_�4SRPc[^[NP@WZ]N` �
SRPRQNQ^Yjegb:a>Yw§�`c]NPcbd[^YjPco\ojP�´�Pu� tn� �}e	SNTnPRQN[NPc]x��µx¶y·  6(7)V DqQ':=< >�?&@j��µx¶u¶u¶ 6D��eg]^]NPcY~ViPc[}O7VgQ^�uVX]x�B¹uºuºu»y¸��nO7PRQ"WZ]^Y\bnScY\WBVXs>�
SRegsZWZo~VXtyPRQ@QNegbm[�«

¬ OKPHSRegsZWZojPHaZPRQ}��eg]NSRPRQ}Y\bnPc]^[^YjPco\ojPRQfaZPHWZ]NPRQNQ^Yjegb:bnegb¨]UVga>Y~VXojPHa>skh�VXbd[NPxVXs2Q^sZ]@ojP4bne��dVXsK� a��2VXs��qVXY\[@|msnPojPcsZ]�Y\bm[NPc] ��VgSRPFbKpzPRQN["WBVgQ�Q^WZTn`c]^Yj|msnP�´�SRPFSRegsZWZojPFbnPFaZ`cWDPcbna�|dsnPFaZPfo~VH��eg]^h�PFa>s�bne��dVXs:Pc["QNPc]UVXY\[�bdsZoQ^Y
SRPFaZPc]^bZYjPc]_`c[UVXY\["Q^WZTn`c]^Yj|dsnP�¸��

¬ OKPFSRegsZWZojPHaZP_� ]^YjSc[^Yjegb:lmYjQN|msnPcsnQNP�´ o~VXhiY\bBVXY\]NPHegs�[^sZ]^{ZsZojPcbd[NP�¸}a>s�bnex�dVXs:P��>[NPc]^bnP4Q^sZ]�ojP4h�VXbd[NPxVXsK�
¬ OKP�SRegsZWZojP}aZP�� ]^YjSc[^Yjegb�`cojPRSc[^]Negh�VXtubn`c[^Yj|msnPu�	a����_oqp Y\bd[NPc]UVgSc[^Yjegb�Pcbm[^]NP"ojPRQ�SRegsZ]UVXbm[NQ�`cojPRSc[^]^Yj|msnPRQ�a>s�bne��dVXsP��>[NPc]^bnP4Pc[�ojPf{BVgQ}a>s�h�VXbm[NPxVXs��qVXY\{ZojPch�Pcbd[@h�VXtubn`c[^YjQN`u�

O�pzPRQ^[^Y\h�VX[^Yjegb P��nVgSc[NP�aZP�o~VkaZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�aZP�oqpzeg{Zo\Yj|msZY\[N`�]N`RQ^sZo\[UVXbd[NP�PRQN[J[^]N�RQJWDPcs SRegbd[^]UVXY\bd[NP¨Pcb�]UVXYjQNegb
aZPHo~V�tu]UVXbnaZPJY\bnSRPc]^[^Y\[^snaZP�P��>YjQ^[UVXbd[NPQ^sZ]fo~V�lmYjQUSReuQ^Y\[N`P�§DPRSc[^Y\lyP�´ l	YjQN|dsnPcsnQUPHPc[F`cojPRSc[^]Negh�VXtubn`c[^Yj|msnP�¸f|dsZY)WDPcsZ[
VX[^[NPcY\bna>]NP�[^]NPcY�CxP�eg]Na>]NPRQ�aZP�tu]UVXbnaZPcsZ]x�y¼7egsZ[NP���egYjQx�uo~V_SReghiWBVX]UVXYjQNegb�VRlyPRS¢ojPRQ)h�PRQ^sZ]NPRQ�aZP�o~Vfa>sZ]N`RP�a>s_©^egsZ]�anVXbnQ
ojPFWBVgQNQN`FWDPc]^h�Pc[}aZPFh�Pc[^[^]NPHaZPRQ�{Deg]^bnPRQ@�oqp Y\bm[NPcbnQ^Y\[N`�aZPFo~V�a>YjQNQ^Y\WBVX[^Yjegb$´�²_`c]Negb:aZPH³msZ]^tu��Pc[}OVgQ^�gVX]x�7µx¶u¶y·u¸��
¡�YjPcb&|dsnP�WZ]Ne�lyem|msBVXbd[�sZbnP�aZ`RSc]NegYjQNQUVXbnSRP:aZP�oqpzeg{Zo\Yj|dsZY\[N`�WMegsZ] �"!$#�H % ��Y\o}VXWZWBVX]UV��j[�|msnP�aZPRQ�WBVX]UVXh��c[^]NPRQ
]UVXYjQNegbZbBVX{ZojPRQfaZP�o~V�lmYjQNSReuQNY\[N`�P�§�PRSc[^Y\lyP�SRegbna>sZYjQNPcbm[F��aZPRQ@aZ`c]^Y\lyPRQfaZP�oqpzeg{Zo\Yj|dsZY\[N`H[NPc]^]NPRQ^[^]NPJ|dsZY QNegbd[faZP�aZPcs>�
��ScY\bn|®eg]Na>]NPRQ�aZPitu]UVXbnaZPcsZ]HY\b>��`c]^YjPcsZ]NPRQJ��o~V�aZ`c]^Y\lyP�WZ]N`Ra>Y\[NP�WBVX]�ojPiQNSR`cbBVX]^Yje¨aZPSM�
A"� O±Y\o\o\Y~VXh�QHVXsZ[NegsZ]JaZP
o~V4��]Negbd[^Yj�c]NP#7�]N`RSxVXh�{Z]^YjPcb#�ª�¢VXh�{Z]^YjPcb ´�²_`c]Negb�aZP4³msZ]^tu��Pc[�O7VgQN�gVX]x�Dµx¶u¶y·�6�7 VXYjQN:`<�>�?&@j�Mµx¶u¶u¶y¸��(M�
A"�.O±Y\o\o\Y~VXh�Q
´ µx¶u¶u»y¸)Y\bdlye	|msBVXY\[�o\sZY �qh�£ch�P}SRP"h�`RSxVXbZYjQ^h�P"WDegsZ]�P��>WZo\Yj|dsnPc]�sZbnP"SNTmsZ[NP}{Z]^sZ[UVXojP@a�pzeg{Zo\Yj|dsZY\[N`u�dh�VXYjQ�Y\oBQNP"{BVgQUVXY\[
Q^sZ]"sZb�h�`RSxVXbZYjQ^h�PHPc]^]Negbn`4aZPfo~VJ��]^YjSc[^Yjegb�bnex�dVXs#�qh�VXbm[NPxVXs ´ lyegY\]"²_`c]Negb:aZPH³msZ]^tu��Pc[}O7VgQN�gVX]x��µx¶u¶y·u¸��

A�biegsZ[^]NPu�XsZbnP�WZ]NegWZ]^Yj`c[N`¢Y\hiWDeg]^[UVXbd[NP¢aZP�o~V���]^YjSc[^YjegbJbnex�dVXs#�qh�VXbd[NPxVXs�PRQ^[7o~V_SRegbnQNPc]^luVX[^YjegbiaZP�o~V}WZ]NeX©^PRSc[^Yjegb
a>s�h�egh�Pcbd[_ScY\bn`c[^Yj|dsnPFWZo~VXbn`c[UVXY\]NPHQ^sZ]�o~Vbneg]^h�VXojP��ioqpz`RSco\Y\WZ[^Yj|dsnPu�n|msZY�WDPcsZ[}Qxpz`RSc]^Y\]NP4QNegsnQ"o~VH��eg]^h�P�«

% e�& ')(+*���,
%+- . H�/ ´�»>�\µ�¸

e102& PRQ^[}o~V�l	Y\[NPRQNQNP�aZPH]Neg[UVX[^Yjegb;VXbZtusZo~VXY\]NPu�D¤}bnPHSNTdsZ[NPia>]UVgQN[^Yj|dsnPJaZP�oqpzeg{Zo\Yj|msZY\[N`JaZP���Hz%J�SJ���%HPcbd[^]UVXY\bnPc]UVXY\[
sZbnPFlgVX]^Y~VX[^Yjegb:Y\hiWMeg]^[UVXbm[NP�aZPFo~Va>sZ]N`RP4a>s�© egsZ]"aZPFoqpzeg]Na>]NP�aZP�«

&YeH� �X!�H+324�, .
')(+*�eA��H % ,
')(+*�ebJ�� % ,65 &YeH���LG�H+324�,87 H��"G�� 5 &YeH���LG�H+324�,�/ ´�»>��¹y¸

Pcb:SRegbd[^]UVga>YjSc[^Yjegb2VRlyPRSFojPRQ}PRQ^[^Y\h�VX[^YjegbnQ}P��>YjQ^[UVXbd[NPRQ@aZPRQ"WBVXoj`Reg]Neg[UVX[^YjegbnQ´�²@`c]Negb�aZPJ³msZ]^tu��Pc["OVgQ^�gVX]x�7µx¶u¶y·u¸��
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O7V�aZ`���eg]^h�VX[^Yjegb�a>s�{DegsZ]^]NPcojPc[�`R|dsBVX[Neg]^Y~VXoD[NPc]^]NPRQ^[^]NP_a>snPfVXs>��P�§DPc[NQ�tu]UVRl	Y\[UVX[^YjegbZbnPcojQ�o\sZbBVXY\]NPRQ¢QNP}��VXY\[¢VRlyPRS

sZb¨SRPc]^[UVXY\b¨]NPc[UVX]Na¨a>snPH�o~V�bnegb#��`co~VgQ^[^YjScY\[N`�[NPc]^]NPRQN[^]NPu�BOKPHSRegsZWZojP�aZP4]UVXWZWDPcoVXojeg]NQ_P��>Pc]NSR`�WBVX]"o~V�OKsZbnP�Q^sZ]"o~V
¼Pc]^]NP"WZ]Ne�lyem|msnP"sZbnP@a>Y\hiY\bdsZ[^Yjegb�aZP�o~Vfl	Y\[NPRQNQNP"aZP�]Neg[UVX[^Yjegb�VXbZtusZo~VXY\]NP@Pc[�WBVX]�SRegbnQNPc]^luVX[^Yjegb�a>s�h�egh�Pcbm[�ScY\bn` �
[^Yj|msnPu�ysZbnP_VXsZtuh�Pcbd[UVX[^Yjegb�aZP"o~V�a>YjQ^[UVXbnSRP_¼7Pc]^]NP ��O�sZbnPu�>¤@b�P�§DPc[�Q^sZWZWZoj`ch�Pcbd[UVXY\]NPfPRQ^[�sZbnP}aZ`c]^Y\lyP_QN`RScsZo~VXY\]NP}aZP
oqpzeg{Zo\Yj|msZY\[N`_[NPc]^]NPRQ^[^]NPu�>¡�YjPcb�|msnP@ojPRQ�WBVX]UVXh��c[^]NPRQ�Pc[�oqp�VXhiWZo\Y\[^snaZPFaZP_o~V�a>YjQUQ^Y\WBVX[^Yjegb�QNegYjPcbd[¢[^]N�RQ�WMPcs�SRegbd[^]UVXY\bm[NQ
anVXbnQfojPJWBVgQNQU`�´�Pu� tn��²_`c]Negb2aZPi³msZ]^tu�kPc[FO7VgQ^�uVX]x� µx¶u¶y·u¸��DoqpzP�§�Pc[fWZ]^Y\bnScY\WBVXo�VXWZWBVX]UVXY\[4£c[^]NPJsZbnP�VXsZtuh�Pcbd[UVX[^Yjegb
SRegbm[^Y\bdsnP¨aZP�oqpzeg{Zo\Yj|msZY\[N`�[NPc]^]NPRQ^[^]NP�aZegbm[�oqp�VXhiWZo\Y\[^snaZP�WDegsZ]^]UVXY\[�VX[^[NPcY\bna>]NP;µ���J�%�Q^sZ]ojPRQ�aZPc]^bZYjPc]NQ ½ ºuº®�®V
´FMFegoja>]NPcYjSNTK�7µx¶�� 6B�:Y\tubBVX]Na��Kµx¶y·g¶y¸�SRP4|dsZY�bKpzPRQN["WBVgQ"SReghiWBVX[^Y\{ZojPHVxlyPRSFojP4QNSR`cbBVX]^Yje�aZPNM�
A"� O±Y\o\o\Y~VXh�Qx�

�}`RSRPchih�Pcbd[x�7¦J�z�$��O&Y\o\o\Y~VXh�QS:`<4>�?&@~´ µx¶u¶ ½ ¸_egbm[fQNsZtuty`c]N`i|dsnPJo~V�� ]^YjSc[^Yjegb;Sco\Y\h�VX[^Yj|msnP�VXY\[fWZs2£c[^]NP���oqpzeg]^Y �
tuY\bnPJaZPHo~V�SUTdsZ[NP{Z]^sZ[UVXojPaZP�oqpzeg{Zo\Yj|msZY\[N`i��o~V���]Negbd[^Yj�c]NP;7�]N`RSxVXhH{ZYjPcb#�ª�¢VXh�{Z]^YjPcb'SRegb>��eg]^h�`ch�Pcbd[�VXs2QNSR`cbBVX]^Yje
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WZoj`ch�Pcbm[UVXY\]NPRQ�a�p sZbnP�a>sZ]N`RP�a�pzPcbmlmY\]Negb+µxºuº¨�®V:Pcbm[^]NP uºuº¨Pc[ $uºuº¨�®V>� SRPcbd[^]N`RPRQiSRegbd[^Y\bmsnPch�Pcbd[�QNsZ]HojP�W�
gojP
³msna��B|dsZYKbnPFSReg]^]NPRQNWMegbnaZPcbm[@WBVgQ}VXs>��WBVXoj`Re��qtuo~VgScY~VX[^YjegbnQfPc["WBVXoj`Regty`Regtu]UVXWZTZYjPRQF�JWZ]N`RQNPcbm[_Vga>hiYjQNPRQ}WMegsZ]}SRPc[^[NP
`cWDe	|dsnPu�

O7V���]^YjSc[^YjegbiSco\Y\h�VX[^Yj|dsnP�]NPRQ^[UVXbm[)ojP�aZPc]^bZYjPc]�P�§�Pc[ a>YjQNQNY\WBVX[^Yw�BWMeg[NPcbm[^YjPco>WMegsZluVXbd[ lgVXo\YjaZPc])ojP�QNSR`cbBVX]^Yje_aZP�TBVXsZ[NP
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A"��O±Y\o\o\Y~VXh�Qx�ZsZbnP�]N`cY\bnQ^WDPRSc[^Yjegb¨SReghiWZoj�c[NP�aZPHQNegb�h�`RSxVXbZYjQ^h�PHPc[}aZP�QUegb�Y\hiWBVgSc[J´�a>Y\]NPRSc[^YjegbK�
VXhiWZo\Y\[^snaZP�¸��MPcb�WBVX]^[^YjScsZo\YjPc]fa>sZ]UVXbd[_SRPc[}Y\bd[NPc]^luVXo\ojPu� VXWZWBVX]UV��j[@Y\hiWMeg]^[UVXbm[NPu��A�o\ojP4WDPc]^h�Pc[@aZP4SRegbm[^]UVXY\bna>]NP�WZo\snQ
��eg]^[NPch�Pcbd[FojPRQfluVX]^Y~VX[^YjegbnQFQN`RScsZo~VXY\]NPRQFWDeuQNQ^Y\{ZojPRQfa�pzeg{Zo\Yj|msZY\[N`���SRPc[^[NPWM`c]^Yje	aZPPcb¨��egbnSc[^Yjegb;aZPJo~V�WMeuQ^Y\[^Yjegb2aZPRQ
tuo~VgScY~VX[^YjegbnQ}Pc["a�p�V ��bnPc]�o~VSReghiWZ]N`cTnPcbnQ^Yjegb:aZPRQ¢h�`RSxVXbZYjQ^h�PRQ�WDegsZluVXbd["£c[^]NP4�Hoqpzeg]^Y\tuY\bnP4aZPRQ¢tuo~VgScY~VX[^YjegbnQ"WBVX]UV��
aZex�ZVXojPRQ@a>s�²@`RegWZ]Neg[N`c]Ne�Cxe�Dq|msnPu�
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a�p sZbnP�WBVX]^[x� �sZbnP�o~VX]^tyP�Q^sZ]NPRQN[^Y\h�VX[^YjegbkaZP4SRPc[_P�§DPc[@Pc[x�Ba�p�VXsZ[^]NP4WBVX]^[x�M��aZPRQ@aZ`RQUVgSRSReg]NaZQ}WBVX] ��egYjQ}QNsZWM`c]^YjPcsZ]NQ
�JsZb¨eg]Na>]NP4aZPftu]UVXbnaZPcsZ]_VxlyPRSFojPcsZ]NQ}Q^Y\hHsZo~VX[^YjegbnQ"bmsZh�`c]^Yj|dsnPRQx�

O7V�� ]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|msnPFPRQ^[�sZb�P�§�Pc[�a>YjQNQ^Y\WBVX[^Yw�|msZY�QNP@aZ`c]NegsZojP_sZbZYj|msnPch�Pcbd[}anVXbnQ�o~VH{BVXbnaZPfaZP_oqpzeg{Zo\Yj|dsZY\[N`
Pc["aZegbm[}ojPfh�`RSxVXbZYjQ^h�P�ty`cbn`c]UVXo7PRQ^["QNSUTn`ch�VX[^YjQN`�QNsZ]�o~VHvntusZ]NP�»>��¹>�

u�o�VXtuY\[���[^]UVRlyPc]NQ�sZbnPH]N`c[^]NeyVgSc[^Yjegb'WMeuQNY\[^Y\lyPJPcbm[^]NPiojPRQfluVX]^Y~VX[^YjegbnQ4a�pzeg{Zo\Yj|dsZY\[N`iPc[4aZPoqp�VXWZo~VX[^YjQUQNPch�Pcbd[4[NPc]&�
]NPRQN[^]NP�PcbZtyPcbna>]N`RPRQ�WBVX]�ojPRQ�Sc�	ScojPRQituo~VgScY~VXY\]NPRQ���¦p�VXWZ]N�RQ�ojPRQ�SUTBVXWZY\[^]NPRQ¨µ�Pc[�¹>��ojPRQ�lgVX]^Y~VX[^YjegbnQ�aZP�oqpzeg{Zo\Yj|dsZY\[N`
PcbZtyPcbna>]NPcbm[isZbnP�WBVX]^[^YjP�aZP�oqp�VXhiWZo\Y\[^snaZP�[Neg[UVXojP�aZPRQSc�>ScojPRQ�tuo~VgScY~VXY\]NPRQ �qY\bd[NPc]^tuo~VgScY~VXY\]NPRQ�|dsZY�QNegbd[SxVX]UVgSc[N`c]^YjQN`RQ
WBVX]@sZb:[^]UVXbnQ ��Pc]^[_WM`c]^Yje	a>Yj|dsnPHa�pzPxVXskPcbm[^]NP�ojPRQ_SxVXojeg[^[NPRQ@tuo~VgScY~VXY\]NPRQ_Pc[@ojPRQ@e	SR`xVXbnQx�Bh�ema>Ywv VXbm[FVXY\bnQNY�p�VXWZo~VX[^YjQNQNP �
h�Pcbm[�WZo~VXbn`c[UVXY\]NPu�¡�YjPcb'|dsKp sZbnP��]UVgSc[^Yjegb.Q^Y\tubZYwvBSxVX[^Y\lyP�aZP�QNPRQFluVX]^Y~VX[^YjegbnQ�QUegY\[�SReghiWMPcbnQU`RPiWBVX]4oqp�V�© snQ^[NPch�Pcbd[
l	YjQNSRe���`co~VgQ^[^Yj|msnP�WZo~VXbn`c[UVXY\]NPJ´ ]NPc{Megbna�WMeuQ^[&�qtuo~VgScY~VXY\]NP�¸��dojPRQ)rnsnSc[^sBVX[^YjegbnQ�[NPchiWMeg]NPco\ojPRQ�aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbm[�WZo~VXbn` �
[UVXY\]NP@SRegbd[^YjPcbZbnPcbm[�sZb�PcbnQNPch�{ZojP_aZP�[NPc]^h�PRQ�WM`c]^Yje	a>Yj|dsnPRQ��uY\bnSco\sBVXbd[�ojPRQ���]N`R|dsnPcbnSRPRQ�aZP�oqpzeg{Zo\Yj|msZY\[N`u�dWZ]Ne�lyem|msBVXbd[
VXojeg]NQ7sZbnP�P��ZScY\[UVX[^Yjegb�]N`RQNegbBVXbm[NP�aZP�oqpzeg{Zo\Yj|dsZY\[N`�WZo~VXbn`c[UVXY\]NP��¢[^]UVxlyPc]NQ7ojPRQ7lgVX]^Y~VX[^YjegbnQ aZP�o~V"lmY\[NPRQNQUP�aZP�WZ]N`RSRPRQNQ^YjegbK�
O�p Y\b>rnsnPcbnSRP�aZP4SRPc[^[NPF]N`c[^]NeyVgSc[^YjegbkQ^sZ]�oqpzeg{Zo\Yj|msZY\[N`Fh�ex�yPcbZbnPHPRQ^["YjScY�]N`RPRQ^[^Y\h�`RP4Pcb¨aZ`c[UVXY\oq�

O�pzPRQ^[^Y\h�VX[^Yjegb.[^Tn`Reg]^Yj|msnPiaZPiSRPc[�P�§�Pc[FbnPWMPcsZ[4£c[^]NP�VXWZWZ]Ne	SNTn`RP�|dsKp���WBVX]^[^Y\]�a�p sZb;SRPc]^[UVXY\b.bnegh�{Z]NP�a�p Tm���
WDeg[^Tn�RQNPRQfQ^Y\hiWZo\YwvBSxVX[^]^YjSRPRQx�Dbnegb2WBVgQ_[UVXbm[4anVXbnQfoqp sZ[^Y\o\YjQUVX[^Yjegb;Pc[@ojPSUTnegYw�kaZPRQfh�e	aZ�cojPRQfWZTd�>Q^Yj|dsnPRQ�� h�VXYjQ_WZo\snQ
WBVX]^[^YjScsZo\Yj�c]NPch�Pcbm[4anVXbnQfSRPc]^[UVXY\bnQfVgQNWMPRSc[NQ@h�VX[^Tn`ch�VX[^Yj|dsnPRQ��M¦fPRQ_Y\bd[N`ctu]UVX[^YjegbnQfbmsZh�`c]^Yj|dsnPRQFSReghiWZoj`ch�Pcbm[UVXY\]NPRQ
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 Variations
de l’obliquité

         glaciaires

 Ajustement 
visco−élastique terrestre

Transport de masse
 glaciaire

          Cycles

  
aplatissement terrestre

Modulation de l’

41 ka

Résonance
à 41 ka

Glaciation

2

2
J

J

Déglaciation

Variations d’obliquité
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lyego\sZh�P4tuo~VgScY~VXY\]NP�SRegsZWZoj`HVXs>��luVX]^Y~VX[^YjegbnQ}a�p Y\bnQUego~VX[^Yjegb$´�Pc[}aZegbnS4a�pzeg{Zo\Yj|msZY\[N`�¸��M��Pco\ojPRQ ��ScY7QNPc]Negbd[_P�§DPRSc[^sn`RPRQ@Pcb
WBVX]^[^YjP�VxlyPRS�ojP�h�e	aZ�cojP�a�p
u h�{Z]^YjP�Pc[�u�hH{Z]^YjP�aZ`RSc]^Y\[ianVXbnQHojP�SUTBVXWZY\[^]NP2µ�Pc[JoqpzPcbnQNPch�{ZojP�aZP�SRPRQH]N`RQ^sZo\[UVX[NQPRQ^[
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7egsZ]�qVgScY\o\Y\[NPc]iojPRQSReghiWBVX]UVXYjQNegbnQx�)o~V¨aZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�[^Tn`Reg]^Yj|dsnP�{BVgQU`RP�QNsZ]HoqpzP��>WZ]NPRQNQ^Yjegb+´�»>� ¥nµ�¸HPRQ^[YjScY
SxVXojScsZoj`RP�WDegsZ]FojPh�£ch�Pih�emaZ�cojPu��Pcb2Y\bnSReg]^WDeg]UVXbd[HojPRQ4SRegbd[^]^Y\{ZsZ[^YjegbnQ , � aZPRQ4ScY\bn|:WD`c]^Yje	aZPRQ4aZeghiY\bBVXbd[NPRQJaZPoqpzeg{Zo\Yj|dsZY\[N`u� ��PRQ�SRegbm[^]^Y\{ZsZ[^YjegbnQ_VXY\bnQNYD|msnP_ojPRQ"VXhiWZo\Y\[^snaZPRQ � � aZPRQ���]N`R|dsnPcbnSRPRQ"aZP_oqpzeg{Zo\Yj|msZY\[N`4egbd["`c[N`FPRQN[^Y\h�`RPRQQ^sZ]FojPRQ4ScY\bn|¨WZ]NemSUTBVXY\bnQ4hiY\o\o\YjegbnQ�a�p�VXbZbn`RPRQH��WBVX]^[^Y\]�aZPRQF[UVX{ZojPxVXs>� µu�'$�Pc[�µu��¹>�[A�b2WZ]NPcbBVXbm[�ojPiaZPc]^bZYjPc]�Sc�>ScojP
tuo~VgScY~VXY\]NP�SReghih�P�Sc�>ScojP�aZP�]N`���`c]NPcbnSRPu�7o~V¨SRegbd[^]^Y\{ZsZ[^Yjegb , � a>s$Sc�>ScojP�aZP�¥nµ�ºuºuº¨VXbnQJPRQ^[aZP�¥nµu��»�� Q^sZ]SRPc[
Y\bd[NPc]^luVXo\ojPu�

��eghih�P_Y\bna>Yj|dsn`fanVXbnQ�ojP@SUTBVXWZY\[^]NPµu�mSRPc[^[NP_luVXojPcsZ]�Q^sZ]NPRQN[^Y\h�P}bneg[UVX{ZojPch�Pcbm[�o~V�SRegbm[^]^Y\{ZsZ[^Yjegb�WZo\snQ�]N`xVXo\YjQN[NP
aZP@¹�$���P��>[^]UVXY\[NP}aZPRQ�PcbZ]NPctuYjQ^[^]NPch�Pcbd[NQ�YjQNeg[NegWZYj|msnPRQ�Pcb�������° h�VXYjQ�VF`c[N`@SRegbnQNPc]^ly`RP"YjScYnWDegsZ]�h�V��>Y\hiYjQNPc]�o~V�aZ` �
]^Y\lyP"WDeg[NPcbd[^YjPco\ojP_aZP�oqpzeg{Zo\Yj|dsZY\[N`@Pc[�WDPc]^h�Pc[^[^]NPu�danVXbnQ�sZb�WZ]NPchiYjPc]�[NPchiWnQx�yo~VFSReghiWBVX]UVXYjQNegb�VRlyPRS"ojPRQ�Q^Y\h�sZo~VX[^YjegbnQ
bdsZh�`c]^Yj|msnPRQx�

A�b�egsZ[^]NPu�dojP@]NPc[UVX]Na�tuo~VgScY~VXY\]NP� ��� ´�VXWZWMPcoj`� � WBVX]�o~V�Q^sZY\[NP�¸�V4`c[N`@o~VXYjQNQN`}SReghih�P@sZb�WBVX]UVXh��c[^]NP_o\Y\{Z]NPu�	¦FVXbnQSRP@SxVgQx�dWMegsZ]�ojPRQ¢VXsZ[^]NPRQ�Sc�>ScojPRQ¢aZP"oqpzeg{Zo\Yj|msZY\[N`u�mojP}]NPc[UVX]Na�[NPchiWDeg]NPco�� � .  �� �# � V�VXojeg]NQ¢`c[N`_Q^sZWZWMeuQU`}SRegbnQ^[UVXbm[x���Pc[^[NP�WZ]NegWZ]^Yj`c[N`:PRQ^[�VgQUQNP=C�{ZYjPcb ly`c]^YwvB`RP�anVXbnQiojPRQ�[UVX{ZojPxVXs>�+µu�'$®Pc[:µu��¹>��¦FVXbnQ�SRP�SxVgQx�)ojP�]NPc[UVX]Na tuo~VgScY~VXY\]NP
aZPRQ4VXsZ[^]NPRQ_� ]N`R|msnPcbnSRPRQFPRQ^[FaZegbZbn`WBVX]  �� .  � � � .  ��� 5  � �# � .  � 5  � �# � �K��Pco~V�Y\bna>sZY\[4aZPRQ_lgVX]^Y~VX[^YjegbnQbn`ctuo\Y\tyPxVX{ZojPRQFWBVX]F]UVXWZWMeg]^[4VXs>�:luVXojPcsZ]NQf[^Tn`Reg]^Yj|msnPRQFa>skh�e	aZ�cojPu��SxVX]fojPRQ@� ]N`R|msnPcbnSRPRQFaZPJoqpzeg{Zo\Yj|dsZY\[N`iQNegbm[f[^]N�RQ
WZ]NemSUTnPRQx�d³	PcsZoZojP¢Sc�	ScojP¢aZP4�§$u»4·gºuºfVXbnQ�PRQ^[)oj`cty�c]NPch�Pcbd[�V�§�PRSc[N`u�uO7VfaZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�aZP�oqpzeg{Zo\Yj|msZY\[N`�PRQ^[)[^]UVgSR`RP
Q^sZ]¢o~V4vntusZ]NP4»>�'$HWDegsZ]�a>Yw§D`c]NPcbm[NPRQ�lgVXojPcsZ]NQ�SxVX]UVgSc[N`c]^YjQN[^Yj|dsnPRQ"a>s�]UVXWZWDeg]^[ � % �� � % �u�>O�p�V�© snQ^[NPch�Pcbm["YjQNeuQ^[UVX[^Yj|msnPPRQ^[���egsZ]^bZY�WBVX]"ojPfh�emaZ�cojP4lmYjQNSRe���`co~VgQN[^Yj|dsnP4¡ aZ`RSc]^Y\[}anVXbnQ}ojPFSNTBVXWZY\[^]NPJ¹>�

7egsZ]�o~VfWZo\sZWBVX]^[�aZPRQ�]NPc[UVX]NaZQx�yPc[�Pcb�WBVX]^[^YjScsZo\YjPc]�SRPcs>��PRQ^[^Y\h�`RQ�WDegsZ]�ojPRQ�tuo~VgScY~VX[^YjegbnQ�]N`RSRPcbd[NPRQ�a>s 7�o\Yje	SR�cbnP �
7�oj`cYjQ^[Ne	SR�cbnPu�>o~VHaZ`c]^Y\lyPFeg{Z[NPcbmsnP4PRQ^[�WMeuQNY\[^Y\lyP_Pc[�QNPcsZojPch�Pcbm["WDegsZ]¢aZPRQ¢aZ`cWZTBVgQUVXtyPRQ  � ! ��� % ´F� $ºuºuºVXbnQ ¸�Pc[ �
	 JLJ � % ´F�+¹�Fºuºuº4VXbnQ ¸��go~V4aZ`c]^Y\lyP"aZPclmYjPcbm[�bn`ctdVX[^Y\lyPu�8u onPcb�]N`RQ^sZo\[NP}|dsnP¢o~VfQNPcsZojP"WMeuQNQNY\{ZY\o\Y\[N`¢]N`xVXo\YjQ^[NP"a�p�VRlyegY\]
sZbnP�aZ`c]^Y\lyP�bn`ctdVX[^Y\lyP�PRQ^[a�p�VRlyegY\]  � ! ��� % h�VXYjQHo~V¨aZ`c]^Y\lyP�PRQ^[Q^Y\tubZYwvBSxVX[^Y\lyP�sZbZYj|dsnPch�Pcbm[iWMegsZ]  � � ��� % �
7egsZ]fojPJaZPc]^bZYjPc]_Sc�>ScojP�tuo~VgScY~VXY\]NPu�MsZ[^Y\o\YjQN`JSReghih�PJSc�	ScojPJaZP�]N`���`c]NPcbnSRPVRlyPRS � % �� � % � 7�º>�'$�� Pc[@ojPHaZ`cWZTBVgQ VXtyP
SRegsZ]UVXbd[  � . ��H % �7o~V�aZ`c]^Y\lyP�VX[^[NPcbna>snP�PRQ^[Ja�pzPcbdl	Y\]Negb,H�� Hfi*��! % �X�kV>� �lyPRS�ojP�h�e	aZ�cojP�bneghiY\bBVXo�a�p
u h�{Z]^YjP�Pc[
u�hH{Z]^YjPu�ZojPfaZ`cWZTBVgQUVXtyPFh�ex�yPcb¨PRQ^[�aZPN��E �X%i´F� ½ ¥dºuºiVXbnQ ¸��ZSRPf|dsZYKaZegbZbnPfsZbnPFaZ`c]^Y\lyPfoj`cty�c]NPch�Pcbm[}Y\b>��`c]^YjPcsZ]NP
aZP'H�� Hfi G�� % �X�kV>�K��PH[UVXs>�¨[NeghH{MPi�SH�� Hfi �nJ % �X�®V�WDegsZ]� � . E H % ´F� ½ ºuºuº�VXbnQ ¸"Pc[FQNPcsZojPch�Pcbm[yH�� HLH+#8E % �X�®V
WMegsZ]  � . ��H % �MY\o\o\snQ^[^]UVXbm[�|msnPJanVXbnQfo~VSCxegbnPiaZPRQfaZ`cWZTBVgQUVXtyPRQFtuo~VgScY~VXY\]NPRQ�SRegsZ]UVXbd[NQx��o~V�aZ`c]^Y\lyPiaZPJoqpzeg{Zo\Yj|msZY\[N`
PRQ^["[^]N�RQ"QNPcbnQNY\{ZojPu�

u�o PRQ^[�Y\hiWDeg]^[UVXbd[¢aZP�bneg[NPc]�|msnP��¯·V$�� aZP"oqp�VXhiWZo\Y\[^snaZP@[Neg[UVXojP}aZP�o~VFaZ`c]^Y\lyP}WZ]Nexl	YjPcbZbnPcbd[�a>s�Sc�>ScojP�h�V�©^PcsZ]
aZPi¥nµ�ºuºuº�VXbnQHPc[�Pcbdl	Y\]Negb&µ*$�� WMegsZ]4ojP�Sc�	ScojP�QNPRSRegbnanVXY\]NP�aZPS� »u¶ uºuº:VXbnQx� �7lyPRSisZbnP�lgVX]^Y~VX[^Yjegb']NPco~VX[^Y\lyP
[^]N�RQ"Y\hiWDeg]^[UVXbd[NPJaZPH¹�� aZP�oqp�VXWZo~VX[^YjQNQNPch�Pcbd[x� o~VluVXojPcsZ]}h�V��>Y\h�VXojP�aZPFo~V�aZ`c]^Y\lyP�PRQ^[}eg{Z[NPcbmsnP�WDegsZ]  � 7 i*!�! %
´�� � �µ*$�¹uºuº�VXbnQ�¸"Pc[_lgVXsZ[fQNPcsZojPch�Pcbm[vH�� i JLG�%X�X�kV>����Pc[^[NP�vntusZ]NPJQUPc]^[_aZPJSxVga>]NPJty`cbn`c]UVXo)aZPJa>YjQNScsnQNQNYjegb¨WDegsZ]
o~ViQ^sZY\[NPu�
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O7VaZ`c]^Y\lyPFQN`RScsZo~VXY\]NPFPRQ^[¢WZ]NegWDeg]^[^YjegbZbnPco\ojPHVXs�lyego\sZh�PFaZPftuo~VgSRPf[^]UVXbnQ^WDeg]^[N`_WBVX]"SNTBVg|msnPfWM`c]^Yje	aZPFaZP_oqpzeg{Zo\Y��
|dsZY\[N`u��O�pz`RSxVX]^[�eg{Z[NPcbms Pcbd[^]NP�o~VkSRegbd[^]^Y\{ZsZ[^Yjegb , � YjQUQ^snP�a>s$h�e	aZ�cojP�tuo~VgScY~VXY\]NP�Pc[iaZPRQiaZegbZbn`RPRQiYjQNeg[NegWZYj|msnPRQWMPc]^h�Pc[�a�p�V ��bnPc]HoqpzPRQ^[^Y\h�VX[^Yjegb'aZP�o~V�aZ`c]^Y\lyP�QN`RScsZo~VXY\]NPu� �}Y\bnQ^Yq�DWDegsZ]4sZb.aZ`cWZTBVgQ VXtyPituo~VgScY~VXY\]NP�SRegsZ]UVXbm[  � aZP
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��Hz%g��o~V"luVX]^Y~VX[^YjegbQN`RScsZo~VXY\]NP�PRQN[^Y\h�`RP�WZ]N`RSR`RaZPchih�Pcbm[��iH�� Hfi*��!�%��X�®V�WDegsZ]7sZbnP�SRegbd[^]^Y\{ZsZ[^Yjegb , � aZP�¥nµu��»��+WMPcsZ[£c[^]NP}]N`Ra>sZY\[NP��}a�p sZb��qVgSc[NPcsZ]��¯¹�$y��¥nµu��»>�mSRP@|dsZYB��egsZ]^bZY\[�sZbnP}aZ`c]^Y\lyP_QN`RScsZo~VXY\]NP}aZP@QNPcsZojPch�Pcbd[ 7 H�� Hfi
i % �X�®V>�	³mY
oqpzegb¨SRegbnQ^YjaZ�c]NP�sZbZYj|msnPch�Pcbd[@o~V�SRegbm[^]^Y\{ZsZ[^Yjegbka>snPJVXs:Sc�	ScojP�h�V�© eg]^Y\[UVXY\]NPHaZP4¥nµ�ºuºuº�VXbnQx�no~ViaZ`c]^Y\lyP�bKpzPRQ^["WZo\snQ
|msnPFaZPf� H�� HLHz��! % �X�kV�´�QUegY\["Pcbdl	Y\]Negb:ojPRQ}»y��¥�aZPfo~VilgVXojPcsZ]�[Neg[UVXojP�¸��

u�on`c[UVXY\[�ty`cbn`c]UVXojPch�Pcbm[�SRegbnQ^YjaZ`c]N`@|dsnP¢oqpzP�§�Pc[�aZP�o~V@��]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|msnP"`c[UVXY\[�WZ]NegWDeg]^[^YjegbZbnPco\ojP}sZbZYj|msnPch�Pcbd[
�4o~V4luVX]^Y~VX[^Yjegb�]NPco~VX[^Y\lyP � % �� � % � |msZYDPRQ^[�WZ]NegWDeg]^[^YjegbZbnPcoKVXs�lyego\sZh�P_aZP}tuo~VgSRP'<FaL<F>�?&:�`RSNTBVXbZty`fa>sZ]UVXbd[¢sZb�Sc�	ScojP
tuo~VgScY~VXY\]NPu�gY\hiWZo\Yj|msBVXbd[�oqp YjaZ`RP�|dsnP�o~V_aZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�aZP�oqpzeg{Zo\Yj|dsZY\[N`�`c[UVXY\[�VXY\bnQNY	WZ]NegWDeg]^[^YjegbZbnPco\ojP}�_oqp�VXhiWZo\Y\[^snaZP
aZPRQ�Sc�	ScojPRQ)tuo~VgScY~VXY\]NPRQx�dO7VfWZ]^YjQNP�Pcb�SReghiWZ[NP"aZP¢o~VfSRegbm[^]^Y\{ZsZ[^Yjegb�aZPRQ�Sc�	ScojPRQ�aZP¢oqpzeg{Zo\Yj|msZY\[N`"anVXbnQ�oqpzP��>WZ]NPRQNQ^Yjegb�aZP
o~V�aZ`c]^Y\lyPHQU`RScsZo~VXY\]NP�Y\bna>Yj|msnP�|msnP�SRP�bKpzPRQ^[@WZ]Neg{BVX{ZojPch�Pcbm[fWBVgQ}ojPHSxVgQx�(A�b®P�§�Pc[x�nWDegsZ]}sZbnPHtuo~VgScY~VX[^YjegbkaZegbZbn`RP
´ � % �� � % �HvZ�>`�¸}WZo\snQ^YjPcsZ]NQ_�qVgSc[NPcsZ]NQfWDPcsZlyPcbd[�V�§�PRSc[NPc]4Q^Y\tubZYwvBSxVX[^Y\lyPch�Pcbd[Ho~V���]UVgSc[^Yjegb , � a>s2lyego\sZh�P[Neg[UVXo)aZPtuo~VgSRP4[^]UVXbnQ^WMeg]^[N`4WBVX]�oqpzeg{Zo\Yj|dsZY\[N`�«

¬ ��eghih�P�WZ]NegWMeuQU`�VXs�SNTBVXWZY\[^]NP.µu�sZbnP�P��>[NPcbnQ^Yjegb a>s�lyego\sZh�P�aZP�tuo~VgSRP�VXsZtuh�Pcbm[NP�WZ]Neg{BVX{ZojPch�Pcbd[�ojPRQbnegb��qo\Y\bn`xVX]^Y\[N`RQ�aZPJo~V�]N`cWMegbnQUPHtuo~VgScY~VXY\]NP�VXs>�klgVX]^Y~VX[^YjegbnQFaZPJoqp Y\bnQNego~VX[^Yjegb2Y\bnScYjaZPcbm[NPu���Pco~V�WZ]Nexlye	|dsnPsZb
[^]UVXbnQ ��Pc]^[FWZo\snQFY\hiWMeg]^[UVXbm[�aZPo~V�luVX]^Y~VX{ZY\o\Y\[N`ituo~VgScY~VXY\]NPilyPc]NQFojPRQFojegbZtusnPRQ4WM`c]^Yje	a>YjScY\[N`RQ4aZPoqpzP��ZSRPcbd[^]^YjScY\[N`
Pc[}a>Y\hiY\bdsnPHSReg]^]N`co~VX[^Y\lyPch�Pcbd[_o~VSRegbd[^]^Y\{ZsZ[^Yjegb®aZPFoqpzeg{Zo\Yj|msZY\[N`��Joqp�VXhiWZo\Y\[^snaZPHaZPRQ}Sc�	ScojPRQ�tuo~VgScY~VXY\]NPRQ��

¬ O�pzPRQ^[^Y\h�VX[^Yjegb:aZPRQ�SRegbm[^]^Y\{ZsZ[^YjegbnQ , � a>s�h�emaZ�cojPfbneghiY\bBVXoKa�p
u h�{Z]^YjP4Pc[�u h�{Z]^YjPFPRQ^[¢{BVgQN`RPFQNsZ]�sZbnP_Y\bnQNe��
o~VX[^Yjegb2aZP���eg]�BxVXtyPPcb2`c[N`J���LG % ² SReg]^]NPRQ^WDegbnanVXbd[�VXWZWZ]Nex�	Y\h�VX[^Y\lyPch�Pcbm[��o~V�o~VX[^Y\[^snaZPa�pzP��	[NPcbnQ^Yjegb2aZPRQ
SxVXojeg[^[NPRQfa>s��@sBVX[NPc]^bBVXY\]NPu�7³msZY\luVXbd[_oqp YjaZ`RPHaZPH�:Y\o~VXbZ�ye�lmY\[NSUTK�DsZbnP�P��>[NPcbnQ^Yjegbka>sklyego\sZh�PHtuo~VgScY~VXY\]NP�lyPc]NQ
aZPRQ}o~VX[^Y\[^snaZPRQfY\b>��`c]^YjPcsZ]NPRQ_WMegsZ]^]UVXY\[fSNTBVXbZtyPc]fo~V�o~VX[^Y\[^snaZPaZP4oqp Y\bnQNego~VX[^Yjegb2Sc]^Y\[^Yj|msnPu� O7V�SRegbd[^]^Y\{ZsZ[^Yjegb;aZP
oqpzeg{Zo\Yj|dsZY\[N`�VXs2��eg]�BxVXtyP�aZPoqp Y\bnQNego~VX[^Yjegb'a>Y\hiY\bmsBVXbd[H��eg]^[NPch�Pcbm[VxlyPRSio~V�o~VX[^Y\[^snaZPu�7Y\o�Pcb;]N`RQ^sZo\[NPc]UVXY\[�sZbnP
SNTmsZ[NP4Y\hiWDeg]^[UVXbd[NP�aZP4o~VSRegbd[^]^Y\{ZsZ[^Yjegb®aZPfoqpzeg{Zo\Yj|dsZY\[N`J�Jo~VlgVX]^Y~VX{ZY\o\Y\[N`4tuo~VgScY~VXY\]NPu�

� °�<OIAIN<#J�U=U6LN7�t6C'ElJ�INC'7KG�9O7SG=>ACQB6qOLN<#JK>A>A< 	}L;JKC'>A7SGDGVJKmDZ'<HEF<HG�I4P�R=<[Z'<H>Y9H7SG�IALNC'm=R6INC'7SG=>�BD<H>4J�RDIALN<H>�^rLN@�P�R=<HGD9H<H>4B6<8Z�W 7SmDZQCQP�R=CMIN@	BDJKG=>
ZQ<O>?B67SG=GD@H<H>[C'>A7KIN7SUDCQP*RD<H>[>A7SG�I}J�R=>A>AC,C'G6^.@OLNC'<HR6LN<H>?�F9H<OZQZ'<H>?BDR±EF7*B6qHZ'<	BXW ´�E~mDLNC'<}<OI8´�E~mDLNC'<#BzW RDG]^�J�9OIN<HR6L}>AC'EFC'ZrJ�CMLN<~�F9H<OZQRDC¨<H>TINC'EF@
U�7SRDL�Z'<49O²69HZ'<8U6LNCQGD9HC'UVJ�Zsa��kG©LN@O>AR=EF@SoKIN7SRDIN<O>�Z'<H>�9H7SG�IALNC'm=R6INCQ7KG=>�BDR©EF7*B6qHZ'<4_SZQJK9HCQJ�C'LN<?>A7SG�I�>AR6LN<H>TINC'EF@H<H>�J�n<H9[JKUDUDLN7�t6CQElJ�INC'n<HEF<HG�I
ZQ<#E � EF<8^�J�9OIN<HR6L?B6<}UDLN7KU�7KLAINC'7SGDGVJ�ZQCMIN@Sa
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¤@bnP�SRegbnSco\snQ^YjegbkY\hiWDeg]^[UVXbd[NPJPRQ^[@|msnP�anVXbnQ@ojP�SxVgQ_P��	[^]N£ch�PJaZP4tuo~VgScY~VX[^YjegbnQ_sZbZYj|msnPch�Pcbd[f[^]NegWZYjSxVXojPRQfegs
`R|msBVX[Neg]^Y~VXojPRQx�DoqpzP�§�Pc[faZPJo~V���]^YjSc[^Yjegb®Sco\Y\h�VX[^Yj|msnPiPRQ^[fWZ]Neg{BVX{ZojPch�Pcbd[Hbn`ctuo\Y\tyPxVX{ZojPu� u�o�VXWZWBVX]UV��j[�VXY\bnQ^Y�|msnP
ojP�QNSR`cbBVX]^Yje®aZP�TBVXsZ[NP�eg{Zo\Yj|msZY\[N`�aZP�M�
A O&Y\o\o\Y~VXh�Q�´ µx¶u¶u»y¸H|msZY¢WZ]N`clyegY\[JsZbZYj|msnPch�Pcbd[�aZPRQtuo~VgScY~VX[^YjegbnQ
anVXbnQfojPRQf{BVgQNQUPRQfo~VX[^Y\[^snaZPRQ�PRQ^[FPcb2SRegbd[^]UVga>YjSc[^Yjegb VRlyPRSsZb;P�§�Pc[FQ^Y\tubZYwvBSxVX[^Yw�¢aZPo~V���]^YjSc[^Yjegb;Sco\Y\h�VX[^Yj|msnPu�
³	PcsZojPRQ�ojPRQ�tuo~VgScY~VX[^YjegbnQ�aZPRQ�TBVXsZ[NPRQ�o~VX[^Y\[^snaZPRQ��dQNPcbnQ^Y\{ZojP_VXsi��eg]�BxVXtyP"aZP"oqpzeg{Zo\Yj|msZY\[N`"WDPcsZlyPcbd[7© egsnPc]�sZb�]�
gojP
bnegb��qbn`ctuo\Y\tyPxVX{ZojPHanVXbnQ"ojPfWZTn`cbnegh��cbnP�aZPF� ]^YjSc[^Yjegb:Sco\Y\h�VX[^Yj|msnPu�

��PRQ"aZPcs>��WZ]NegWZ]^Yj`c[N`RQ}QNPc]Negbm["Y\o\o\snQ^[^]N`RPRQ�bmsZh�`c]^Yj|dsnPch�Pcbm[_anVXbnQ}o~VaZPc]^bZYj�c]NP4QNPRSc[^YjegbK��A�o\ojPRQ}Y\bna>Yj|dsnPcbm[}SRegbg©^egY\b��
[NPch�Pcbd[�|msnP�ojP�lyego\sZh�P�aZP�tuo~VgSRP�[^]UVXbnQ^WDeg]^[N`�WBVX]Joqpzeg{Zo\Yj|msZY\[N`�PRQN[HWZ]Neg{BVX{ZojPch�Pcbm[isZbnP�|msBVXbd[^Y\[N`�{Deg]^bn`RPu�OV
ly`c]^YwvBSxVX[^Yjegb;aZPHSRPc[^[NPJWZ]NegWZ]^Yj`c[N`u����[^]UVxlyPc]NQfo~V�|msBVgQ^Y��qo\Y\bn`xVX]^Y\[N`aZPHo~V�]N`cWDegbnQNPHtuo~VgScY~VXY\]NPJanVXbnQfSRPc[^[NPJ{BVXbnaZPaZP
� ]N`R|msnPcbnSRP4a>sZ]UVXbd[@ojPRQ�tuo~VgScY~VX[^YjegbnQ_a>s 7�oj`cYjQ^[Ne	SR�cbnP4Pcb:PRQ^[�sZbnPFY\o\o\snQN[^]UVX[^Yjegb�WMPc]^[^Y\bnPcbm[NPu�
�)��� � ��� �+� ��� � �  � ����
/�	� ��	?� �������������� � � �A	��1��� ���

O�p Y\b>rnsnPcbnSRPkaZP�o~VklmYjQNSReuQNY\[N`�a>s h�VXbd[NPxVXs&QNsZ]io~Vk� ]^YjSc[^Yjegb Sco\Y\h�VX[^Yj|msnP¨V®`c[N`�Y\bZY\[^Y~VXojPch�Pcbm[�Y\o\o\snQN[^]N`RP�WBVX]
�"sZ{ZY\bnSxVXh ´ µx¶u¶�$y¸�VRlyPRS®ojPkQ^Y\hiWZojP®h�e	aZ�cojP®aZPk¦FVX] 	�Y\bK��O7V$QNPRSc[^Yjegb WZ]N`RSR`RaZPcbm[NP.V'hiYjQ�Pcb�VxlgVXbm[�o~V'[^]N�RQ
tu]UVXbnaZP@QNPcbnQNY\{ZY\o\Y\[N`"aZP"oqp�V�© snQ^[NPch�Pcbd[�YjQNeuQ^[UVX[^Yj|msnP}�fo~V4lmYjQUSReuQ^Y\[N`"a>s�h�VXbm[NPxVXs�Y\b>��`c]^YjPcsZ]�WDegsZ]�aZPRQ�h�e	aZ�cojPRQ�WZo\snQ
]N`xVXo\YjQ^[NPRQ¢Q^[^]UVX[^YwvB`RQx�n��Pc[^[NP@QUPcbnQ^Y\{ZY\o\Y\[N`fQNP"]NPc[^]NegsZlyPfanVXbnQ�o~V�aZ`c]^Y\lyP_QN`RScsZo~VXY\]NPfaZP@oqpzeg{Zo\Yj|dsZY\[N`u��A�b�WBVX]^[^YjScsZo\YjPc]x�>ojP
aZ`cWZTBVgQUVXtyP4l	YjQN|msnPcs>��PRQ^["bBVX[^sZ]NPco\ojPch�Pcbm[@sZbnP_��egbnSc[^Yjegb:Sc]NegYjQNQ VXbd[NP�aZPfo~VilmYjQNSReuQNY\[N`Fa>s�h�VXbd[NPxVXskY\b>��`c]^YjPcsZ]x�

7egsZ]�`c[^sna>YjPc]�SRPc[^[NP:Y\b>rnsnPcbnSRPu��o~V;aZ`c]^Y\lyPkQN`RScsZo~VXY\]NPkaZP�oqpzeg{Zo\Yj|msZY\[N`k�.`c[N`:]N`Ra>sZY\[NP®VXs [NPc]^h�PkaZeghiY\bBVXbd[
aZP�oqpzeg{Zo\Yj|msZY\[N`�Q^sZY\luVXbd[HoqpzP��	WZ]NPRQNQNYjegb±´�»>� ¥d¹y¸���A�o\ojP�Y\bna>Yj|msnP�|msnPio~V�aZ`c]^Y\lyP�PRQ^[4WZ]NegWDeg]^[^YjegbZbnPco\ojP���o~V���egbnSc[^Yjegb
Vga>Y\h�PcbnQ^YjegbZbn`RP�«

� e  � , . *���� e  � ,}� : e  � ,�*���� e  � �  � ,�/ ´�»>� ¥d»y¸
e10 : e  � ,}PRQ^[_o~Vi]NPco~VX[^Yjegb®tdVXY\b���aZ`cWZTBVgQUVXtyPu�7��Pc[^[NP���egbnSc[^Yjegb®PRQ^[_[^]UVgSR`RPHQNsZ]@o~V PY\tusZ]NPi»>� �WMegsZ]_ojPHaZ`cWZTBVgQ VXtyP � . E � % a>sih�emaZ�cojP¢bneghiY\bBVXoBa�p
u h�{Z]^YjP@Pc[�u�hH{Z]^YjP"Pc[�WDegsZ]�oqp�VXWZWZ]NeR�>Y\h�VX[^Yjegb : e  � , . i��  � �1#�H % eg{Z[NPcbdsnP_�_o~V
QNPRSc[^Yjegb�WZ]N`RSR`RaZPcbd[NPu�MOKPRQ}lgVXojPcsZ]NQ"SReg]^]NPRQNWMegbnanVXbm[_VXs�h�e	aZ�cojPRQ"l	YjQNSRe���`co~VgQ^[^Yj|msnPRQ � Pc[}¡ QNegbd[@VXsnQUQ^Y�Y\bna>Yj|dsn`RPRQ
h�VXYjQ}egbd[_`c[N`F]NPRSxVXojScsZoj`RPRQ}QN[^]^YjSc[NPch�Pcbd[F�JWBVX]^[^Y\]@aZPRQ"P��>WZ]NPRQNQ^YjegbnQJ´�»>��¹X¥m¸¢Pc[H´�»>��¹y·u¸��BOVlmYjQUSReuQ^Y\[N`Fa>s�h�VXbd[NPxVXs
Y\b>��`c]^YjPcsZ]fPRQ^[}Y\bna>Yj|msn`4WDegsZ]@SRPc]^[UVXY\bnQ_aZPRQ_aZ`cWZTBVgQUVXtyPRQ}l	YjQN|msnPcs>�D��A�o\ojPRQ_QNegbd[@YjQNQ^snPRQ}aZPRQ_`c[^snaZPRQ_aZP��¨Y\[^]Nexl	YjSxV
Pc[iPneg]^[NP�´ µx¶u¶�$y¸¢Pc["�¨Y\[^]Nexl	YjSxV :=< >�?�@7´ µx¶u¶y·u¸¢|msZYDegbm[}SxVXojScsZoj`FojPRQ¢WDPc]^[^sZ]^{BVX[^YjegbnQ}aZPfoqp�VXWZo~VX[^YjQNQUPch�Pcbd[}[NPc]^]NPRQN[^]NP
WMegsZ]�sZbnP}TZYjQN[NegY\]NP}tuo~VgScY~VXY\]NPfa>Y\]NPRSc[NPch�Pcbd[�{BVgQU`RP@Q^sZ]�aZPRQ�aZegbZbn`RPRQ¢YjQUeg[NegWZYj|dsnPRQ�Pcb � ����°+Pc[�WDegsZ]�sZb�PcbnQNPchH{ZojP
Y\hiWMeg]^[UVXbm[4aZP�h�e	aZ�cojPRQfQ^[^]UVX[^YwvB`RQx�K��PRQ_WMPc]^[^sZ]^{BVX[^YjegbnQ4VXWZWBVX]UVXYjQNQUPcbd[fY\bnQNPcbnQ^Y\{ZojPRQF��o~V�luVXojPcsZ]FaZP�o~V�lmYjQUSReuQ^Y\[N`
a>sih�VXbd[NPxVXs�Q^sZWD`c]^YjPcsZ]x�gh�VXYjQ)[^]N�RQ�QNPcbnQ^Y\{ZojP��_SRPco\ojP¢a>sih�VXbd[NPxVXsiY\b>��`c]^YjPcsZ]}´�PcbJWBVX]^[^YjScsZo\YjPc]�anVXbnQ)ojPRQ)]N`ctuYjegbnQ)ojPRQ
WZo\snQ}WZ]NeX��egbnaZPRQ ¸��(7 egsZ]_sZbnP4l	YjQNSReuQ^Y\[N`�a>s:h�VXbd[NPxVXs®Y\b>��`c]^YjPcsZ]_aZP i`H � � 7 V>�zQx�BY\ojQ"[^]NegsZlyPcbm[_sZbnPHSReghiWMPcbnQ VX[^Yjegb
YjQNeuQ^[UVX[^Yj|msnP@tuojeg{BVXojPfaZP_oqpzeg]Na>]NPfaZPf·gº����>SRP_|dsZY�aZegbZbnP_sZb�aZ`cWZTBVgQUVXtyPfanVXbnQ¢o~V4{BVXbnaZPfaZP_oqpzeg{Zo\Yj|dsZY\[N`� � 7���H %
� �(7 egsZ]@sZbnPHlmYjQUSReuQ^Y\[N`�Q^sZWD`c]^YjPcsZ]NPH� i`H � �f7)V>�zQx� o~V�SReghiWDPcbnQUVX[^YjegbkYjQNeuQ^[UVX[^Yj|msnPHPRQ^[@]N`Ra>sZY\[NPJ��QUV�SReghiWDeuQUVXbm[NP
`co~VgQ^[^Yj|dsnPHY\bna>Yj|msBVXbd[_sZbkaZ`cWZTBVgQUVXtyPHl	YjQN|dsnPcs>��[NPcbnanVXbm[_lyPc]NQ #�Hz%g�nojPHh�VXbd[NPxVXs®`c[UVXbd[4VXojeg]NQ_|dsBVgQNY\h�Pcbd[_]^Y\tuYjaZP
Q^sZ]"ojPRQ"`RSUTnPco\ojPRQ}aZPF[NPchiWnQ"aZP��:Y\o~VXbZ�ye�lmY\[NSUTK�

O7V�aZ`c]^Y\lyP�QN`RScsZo~VXY\]NP�aZP)oqpzeg{Zo\Yj|msZY\[N`�VXWZWBVX]UV��j[VXY\bnQ^Yd[^]N�RQKQNPcbnQ^Y\{ZojP���o~V�lgVXojPcsZ]KaZP�o~V�l	YjQNSReuQ^Y\[N`u��7egsZ]Ko~V�tdVXhih�P
aZP�l	YjQNSReuQ^Y\[N`�VgSc[^snPco\ojP¢WDeuQNQ^Y\{ZojP�a>sh�VXbd[NPxVXs�Y\b>��`c]^YjPcsZ]Ti`H � �¨� i`H � � 7 V>�zQx�go~V_aZ`c]^Y\lyP¢WDPcsZ[ £c[^]NP¢hHsZo\[^Y\WZo\Yj`RP�WBVX])sZb
��VgSc[NPcsZ]¢QNPcWZ[x�nA�o\ojP@PRQ^[�h�sZo\[^Y\WZo\Yj`RP_WBVX]�sZb���VgSc[NPcsZ]�WZo\snQ�]N`Ra>sZY\[x�dWZ]Ne	SNTnP_aZP@¹>�'$�Pcbd[^]NP@ojP}h�e	aZ�cojP}¡ aZP}lmYjQUSReuQ^Y\[N`

� j,7SRDL�BD<O>�EF7*BDqOZQ<O>kIALNqH>�UDLN7�9;:=<H>�BD<O>�EF7*BDqOZQ<O>�·�<OI�³8o*C'Z'>�IALN7KR=n<HG�IkR=GlB6<H_KLN@[B6<89H7KEFU�<HG=>NJ�INC'7SGFC'>A7S>TI;J�INCrP�RD<[LN<H>AU�<O9OINC'n<HEF<HG�I
B6<]Z�W 7KL;B*LN<�BD< £ � � <OI����K� P�R=CY9H7�LALN<H>AU�7SG=BD<HG�IlJ�R¶B6<H_KLN@±BD<`LN@HBDR=9gINCQ7KG¶B6<]Z�W JKEFUDZQCMINR=BD<±B6<H>©nKJ�LNCQJ�INC'7KG=>lBD<`ZQJ�9H7KG=>TI;JKG�IN<]BD<
U6LN@H9H<H>A>AC'7KG¢U=J�L	L;JKUDU�7KLAI~�±R=GD<Fy¨<OLALN<FLNC'_SCQB6<�>AR6L�ZQ<O>\B6<OLNG=C'<OLN>	9O²69HZ'<H>�_SZQJK9OCrJ�CMLN<H>Ha�°�7SEFEF<©ZQJ±U�@OLNC'7*B6<`B67SEFC'GVJ�G�IN<FBD<F9H<O>~9O²6Z'<H>
<O>TI?B6<\� ¤K¤F¤S¤K¤ JKGD>HoVZ�W <Ot6UDLN<H>A>AC'7SG � � a ¹ ¤S¡ C'GVB6CQP*RD<}P�R=<?ZsW J�EFU=Z'CMINRVBD<}BD<H>��VRD9OINRVJ�INC'7SG=>4B6<}ZQJ\9H7KG=>TI;JKG�IN<	B6<}UDLN@H9O<H>A>AC'7SG�<H>TIYLN@�B6R=CMIN<
IALNqO>#_KLN7S>A>AC'qOLN<OEF<HG�I�BD< ��� ���
	���  �O� � � 
 ���V�A� UVJ�L#L;JKU=U�7�LAI	JKR�9�J�>}LNCQ_KCQBD<Sa¨�kW <H>TINC'ElJ�INC'7KG�LN@H>ARDZMI;JKG�IN<FBD<O>}_J�CQGD> 
 ���V� B67SGDG=<HG�I
LN<O>AU�<H9OINC'n<HEF<HG�I ¤ a £ <gI ¤ a �¸\U�7KRDL[Z'<H>4EF7*BDqHZ'<H>[·�<gI?³�U�7KRDL4RDG=<#U�@OLNC'7*BD<	B6<?^.7�L���JK_K<\B6<\� ¤K¤F¤S¤K¤ JKG=>4<HG�IALNqH>4m�7SG�J�9H9H7�L;B±J�n<H9
ZQJlÀV_SR6LN< � a � a{�{<~BD@HUD:VJ�>NJK_S<~<H>TI	B6@�BDRDC'I}BD<�Z�W <gtDU6LN<H>A>AC'7SG � � a � P ¡ U�7SR6L}R=GD<~n*C'>A9H7K>AC'IN@©BD< � �  A  jÅJ*a >}<OI#<Ot*IAL;J�U�7SZ'@\_�LN7S>A>AC'qOLN<HEF<HG�I
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��oqp Y\bnQNego~VX[^YjegbK�Dh�VXYjQ_ojPcsZ]NQFPRQ^[^Y\h�VX[^YjegbnQf]N`RQ^sZo\[UVXbm[NPRQFaZPJo~V�aZ`c]^Y\lyPiQN`RScsZo~VXY\]NPSReghiWZ]NPcbZbnPcbm[�Pcbdl	Y\]Negb®sZb®eg]Na>]NP
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VXojeg]NQ�WZ]^Y\bnScY\WBVXojPch�Pcbm[�]NPRQ^[^]NPcY\bd[NPFVXs>��tuo~VgScY~VX[^YjegbnQ�a>s �@sBVX[NPc]^bBVXY\]NPi´�¡�Y\o\ojQ�� µx¶u¶X¥n��u [Ne+:=<�>L?�@~�Bµx¶u¶�$>���"sZ{ZY\bnSxVXh��
µx¶u¶�$y¸��

¦fVXbnQ�oqp�VX]^[^YjScojP2QNsZY\lgVXbm[x�¢oqpzPcbnQNPch�{ZojP;aZPRQ�VXbBVXo\�>QNPRQ�P�§�PRSc[^sn`RPRQ�anVXbnQ�ojPRQ�[^]NegYjQ�WZ]NPchiYjPc]NQ�SNTBVXWZY\[^]NPRQ¨QNegbd[
]NPcWZ]^YjQUPRQfWMegsZ]f]N`R`c[^sna>YjPc]4Pc[FPRQ^[^Y\h�Pc]FaZPH��V�BRegb®WZo\snQf]N`xVXo\YjQ^[NPJoqp Y\b>rnsnPcbnSRPiaZPJo~V�� ]^YjSc[^Yjegb2Sco\Y\h�VX[^Yj|msnPu��¦fVXbnQfsZb
WZ]NPchiYjPc]�[NPchiWnQx�yegb�h�egbm[^]NP}|msnP¢ojPRQ�Q^Y\hHsZo~VX[^YjegbnQ�bdsZh�`c]^Yj|msnPRQ�aZP�o~V_{MegsnScojP}aZP�]N`c[^]NeyVgSc[^Yjegb�P�§�PRSc[^sn`RPRQ��foqp�VXYjaZP
a>sh�e	aZ�cojP�bnegbJo\Y\bn`xVXY\]NP�a�p
u h�{Z]^YjP�Pc[1u h�{Z]^YjP�QNegbm[�PcbJ{DegbiVgSRSReg]Na�VRlyPRS¢ojPRQ)PRQ^[^Y\h�VX[^YjegbnQ�aZP�o~V_aZ`c]^Y\lyP�[^Tn`Reg]^Yj|dsnP
VXWZWZ]Ne	SNTn`RP�Pc[HSRegbnQUPc]^lyPcbd[x�)Pcb'egsZ[^]NPu�sZbnP�tu]UVXbnaZP�WBVX]^[^YjP�aZP�QNPRQHWZ]NegWZ]^Yj`c[N`RQx�)��Pc[^[NP�]N`RSRegbnScY\o\Y~VX[^Yjegb�WMPc]^h�Pc[x�
anVXbnQ�sZb�QUPRSRegbna�[NPchiWnQx�ma�pzPRQ^[^Y\h�Pc]�ojPRQ�aZ`c]^Y\lyPRQ¢QN`RScsZo~VXY\]NPRQ�aZP}oqpzeg{Zo\Yj|msZY\[N`@WMPcbnanVXbm[�ojPRQ�tu]UVXbnaZPRQ�tuo~VgScY~VX[^YjegbnQ�a>s
7�TBVXbn`c]Ne�Cxe�Dq|dsnP;´_7�o\Yje	SR�cbnP �Y7�oj`cYjQ^[Ne	SR�cbnP:Pc[�7 Pc]^h�e��ª�¢VX]^{MegbZYw���c]NP�¸iPc[ia>s�²@`RegWZ]Neg[N`c]Ne�Cxe�Dq|msnP�Pcb Qxp�VXYjanVXbd[iaZPRQ
SRegbm[^]UVXY\bd[NPRQa>YjQ^WDegbZY\{ZojPRQHQNsZ]4oqp�VXhiWZo\Y\[^snaZPu� o~V�lgVX]^Y~VX{ZY\o\Y\[N`�Pc[4o~V�WBVXoj`Reg[NegWMegtu]UVXWZTZYjP�aZPRQ4tuo~VgScY~VX[^YjegbnQ��aZ`RSc]^Y\[NPRQ
anVXbnQ�ojP�SNTBVXWZY\[^]NP®¹>��7 egsZ]�SUTBVgScsZbnP¨aZP¨SRPRQ�tuo~VgScY~VX[^YjegbnQx��ojPRQ�WBVX]UVXh��c[^]NPRQ�tuo~VgScY~VXY\]NPRQ�QNegbd[�h�V��	Y\hiYjQN`RQ�WMegsZ]
eg{Z[NPcbZY\]¢o~VHaZ`c]^Y\lyP_[^Tn`Reg]^Yj|dsnP_h�V��>Y\h�VXojPFaZP}oqpzeg{Zo\Yj|msZY\[N`u�>Pc[�VXY\bnQNYMSRegbm[^]UVXY\bna>]NPfoqpzP�§DPc[�aZP@o~VF��]^YjSc[^Yjegb�Sco\Y\h�VX[^Yj|dsnP
QNsZ]�ojPRQ ½ ºuº�aZPc]^bZYjPc]NQ��®V>�yO�p Y\bm[NPc]^lgVXo\ojP_tuo~VgScY~VXY\]NP}aZP}oqp °@]NaZexl	YjScYjPcb®´F��¥u¥dº4�®Vy¸��y|msZY PRQ^[�QNsZWZWMeuQN`"]NPco~VX[^Y\lyPch�Pcbd[
SRegsZ]^[J´F� µxº�kVy¸��nbKp�VJWBVgQ}`c[N`fY\bnSco\snQ}anVXbnQ}SRPc[^[NP4`c[^snaZPu�

¦_PcWZsZYjQ�oqp Y\bZY\[^Y~VX[^Yjegb�aZP"o~VFWZTBVgQUP"h�V�©^PcsZ]NP}aZP"o~V4tuo~VgScY~VX[^Yjegb�anVXbnQ�oqp Tn`chiYjQ^WZTn�c]NP@bneg]Na¨´F�¯»4�®Vy¸��degb�WZ]N`Ra>Y\[
sZbnPiaZ`c]^Y\lyP�aZPoqpzeg{Zo\Yj|dsZY\[N`iWDeuQ^Y\[^Y\lyPiaZPioqpzeg]Na>]NP�aZP;H�� Hfi*%��X�kV>��¡�YjPcb;|msnPojPRQFY\bd[N`ctu]UVX[^YjegbnQHbdsZh�`c]^Yj|msnPRQ�aZPo~V
{DegsnScojP"aZP�]N`c[^]NeyVgSc[^Yjegb�bn`RSRPRQNQ^Y\[NPcbm[�sZb�h�e	aZ�cojP"SRegsZWZo~VXbd[�ojPRQ�luVX]^Y~VX[^YjegbnQ�a>s�lyego\sZh�P}aZP�tuo~VgSRP}Pc[�ojPRQ�lgVX]^Y~VX[^YjegbnQ
a�p Y\bnQUego~VX[^Yjegb�´�egsJa�pzeg{Zo\Yj|dsZY\[N`�¸��Xegb�h�egbm[^]NP�|msKp�VRlyPRS�SRPc]^[UVXY\bnPRQWZ]N`RSxVXsZ[^YjegbnQ���Y\odPRQN[7WDeuQNQ^Y\{ZojP�aZP�[NPRQ^[NPc]7oqp Y\b>rnsnPcbnSRP
aZP�o~V���]^YjSc[^Yjegb'Sco\Y\h�VX[^Yj|msnP�VxlyPRS�sZbnP�TZYjQ^[NegY\]NP�tuo~VgScY~VXY\]NP�vZ�Z`RPu� A�b$SRegbd[^]UVXY\tubBVXbd[�SRPc[^[NP�TZYjQ^[NegY\]NP�a>Y\]NPRSc[NPch�Pcbd[
VxlyPRS�ojPRQ_PcbZ]NPctuYjQ^[^]NPch�Pcbm[NQFYjQNeg[NegWZYj|msnPRQ@Pcb ������°J�Megb:WDPcsZ[_h�Pc[^[^]NPHPcb®`clmYjaZPcbnSRPHojPRQ}rnsnSc[^sBVX[^YjegbnQf[NPchiWMeg]NPco\ojPRQ
Pc[�oqpzP�§�Pc[}aZPfo~Vh�e	a>sZo~VX[^Yjegb¨aZPfoqpzeg{Zo\Yj|msZY\[N`4Q^sZ]}o~VaZ`c]^Y\lyP4QN`RScsZo~VXY\]NP4aZPFoqpzeg{Zo\Yj|msZY\[N`u�

¦@sZ]UVXbm[FojPRQ_tuo~VgScY~VX[^YjegbnQFa>s®²_`RegWZ]Neg[N`c]Ne�Cxe�Dq|msnPu�Do~V���]^YjSc[^Yjegb2Sco\Y\h�VX[^Yj|dsnPPRQ^[f`c[^sna>Yj`RPiQUVXbnQ@WZ]^Y\lmY\oj`ctuYjPc]FsZbnP
eg{Zo\Yj|msZY\[N`@Y\bZY\[^Y~VXojP@WBVX]^[^YjScsZo\Yj�c]NPu�B°@b�h�egbd[^]NPf|msnP}ojPRQ�tuo~VgScY~VX[^YjegbnQ¢h�V�©^eg]^Y\[UVXY\]NPch�Pcbd[}��{BVgQNQNPRQ�o~VX[^Y\[^snaZPRQ�aZP}oqp Y\b��
[NPc]^luVXo\ojP�³m[^sZ]^[^YjPcb bKpzegbd[�WZ]Neg{BVX{ZojPch�Pcbm[�VXsnScsZbnP�Y\b>rnsnPcbnSRP�Q^sZ]oqpzeg{Zo\Yj|msZY\[N`�[NPc]^]NPRQ^[^]NPu�)[UVXbna>YjQi|dsKp sZbnP�aZ`c]^Y\lyP
h�V��>Y\h�VXojPVX{nQNego\snPHa�pzPcbmlmY\]Negb�J % PRQN[@PRQ^[^Y\h�`RPJa>sZ]UVXbd[_oqp Y\bd[NPc]^luVXo\ojP���VX]UVXbZtuYjPcbK��°@b¨h�egbd[^]NPiVXojeg]NQx�BbnegbkQNPcsZojP �
h�Pcbm[F|dsnPHojPRQ@aZ`c]^Y\lyPRQFeg{Z[NPcbmsnPRQfbnP�WDPc]^h�Pc[^[NPcbd[FWBVgQ_aZPJQ^sZWZWMeg]^[NPc]fojPJQNSR`cbBVX]^Yje�aZP�TBVXsZ[NPeg{Zo\Yj|msZY\[N`JaZP;M�
A"�
O±Y\o\o\Y~VXh�Qx��h�VXYjQ�|dsnPiSRP�QUSR`cbBVX]^Yje�Pcb;WZ]^Y\l	Y\oj`ctuY~VXbd[HaZPRQ4tuo~VgScY~VX[^YjegbnQJ��{BVgQNQUPRQFo~VX[^Y\[^snaZPRQ�PRQ^[4Pcb'SRegbd[^]UVga>YjSc[^Yjegb
VxlyPRSFsZb:P�§�Pc[�Y\hiWMeg]^[UVXbm[@aZPFo~VH��]^YjSc[^Yjegb:Sco\Y\h�VX[^Yj|msnPu�

²@egsnQ}WZ]NegWMeuQNegbnQ}vnbBVXojPch�Pcbd[F|msnP4o~Vi� ]^YjSc[^YjegbkSco\Y\h�VX[^Yj|dsnPHbKp�ViWZ]Neg{BVX{ZojPch�Pcbm[FWBVgQ}WZskSNTBVXbZtyPc]_oqpzeg{Zo\Yj|dsZY\[N`
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VXWZY\[]_^`[badcHWZegfihkjT^`[legjTm`a`m`ng^oYphT[rq�]_^`[egjTstegjkf_mohTm`[lng^u]vW,wxjkf_aohkf_stYyao]ifiz{WZhkf_|~}\^�stYphlmohTmumohk}\nDf_m`^`[leJst}gjP}gY\^

jTmoeJstY\[T^Pao]ifiz{WZhkf_|~}\^N]ifiY\mrWZfijT^st},w�WZfi�g]_^ozl^oY~hLY\stY�]ifiY\mrWZfijT^bWZ}D���tWZjkfvWZhkf_stY\[Ln���st�g]if_|p}gfihTm�qJa`stzbzl^�]�� fi]i]i}\[ThkjdWZf_^oY~h
]_^��\]ihkjdWZ��^Nng^`[UngstYgY\m`^`[�st}�ng^`[�zlspng�o]_^`[U��]vWtaofvWZfijT^`[�n\WZY\[U]vWP�HWZY\ng^�ng^L]���st�g]if_|~}gfihTm��

�Q^`[ng^o}D��a`stY\[Tm`|p}\^oY\a`^`[fizbeSstjkhdWZYphT^`[bng^ua`^ohkhT^�cp�peJsthkc\�`[T^umohdWZf_^oY~hrq�n�� }gY\^�eHWZjkhP]vW�eSs�[T[Tfi�gfi]ifihTm�n���m`aojkfijT^
[Tfizbeg]_^ozl^oY~h�]���mo��st]i}ghkf_stY{nD}b��st]i}gzl^���]vWtaofvWZfijT^�a`stzbzl^�}gY\^�jTmoeSstY\[T^�]_^oYphT^�^oh�a`stY~hkfiYp}\^UnD}l[k�D[khT�ozl^�ao]ifiz{WZhkf_|~}\^
WZ}D���WZjkfvWZhkf_stY\[�[Tm`ao}g]vWZfijT^`[�ng^�]�� fiY\[dst]vWZhkf_stY��x^oh�ng^�]���st�g]if_|p}gfihTm���[Tst}\[�]vWFw�stjkzl^Un�� }gY\^�w�stY\aohkf_stYl|~}HWt[TfgeSmojkf_s	nDf_|~}\^
nD}�hT^ozbe\[�a`stY~hT^oYHWZY~h�]_^`[�wxjTm`|~}\^oY\a`^`[�Wt[khkjTstY\stzbf_|p}\^`[�^oh�n���WZ}ghkjT^�eHWZjkhrq�]�� }ghkfi]if_[dWZhkf_stY ng^�ngmoegcHWt[¡WZ��^`[�a`stY\[ThdWZY~hT[
^oYphkjT^¢]_^Xw�stjT£rWZ��^�Wt[khkjTstY\stzbf_|p}\^P^ohU]vWjTmoeJstY\[T^L��]vWtaofvWZfijT^��S¤�^ohkhT^¢w¥jkf_aohkf_stY�ao]ifiz{WZhkf_|~}\^N[T^ojdWbngm`[Tstjkz{WZf_[XWZegeS^o]_m`^
¦ wxjkf_aohkf_stY,ao]ifiz{WZhkf_|p}\^¢ao]vWt[T[kf_|p}\^¨§d�

����WZzlmo]if_stjdWZhkf_stYujTm`a`^oY~hT^Xng^U]vW¢jTm`[Tst]i}ghkf_stY�ng^`[©^oYgjT^o��f_[khkjT^ozl^oY~hT[�[dm`nDfizl^oY~hdWZfijT^`[�^oh©ng^`[©arWZjTsthkhdWZ��^`[�eSst]vWZfijT^`[
W{eJ^ojkzbf_[F]vW�ngm`a`st}g��^ojkhT^bn�� }gY\^P��WZjkfvWZ�gfi]ifihTm��]vWtaofvWZfijT^NfizbeJstjkhdWZY~hT^lª�]���m`adc\^o]i]_^bnD}�zbfi]i]_moYHWZfijT^z{WZjT|p}\m`^PeHWZj�]vW
ngm`adcHWZjk��^�WZ�gjk}geghT^ln�� f_a`^o�J^ojk��[¢z{Wt[d[kf«wx[XegjTs���^oYHWZY~hng^`[LegjkfiY\aofieHWZ]_^`[�arWZ]_sthkhT^`[�hT^ojkjT^`[khkjT^`[�^oh¢ngstYph�]���WZzbeg]ifihk}\ng^
eJst}gjkjdWZfih¢¬ohkjT^begjTs	aTc\^bng^]vW�zlstfihkf_mlng^ba`^o]i]_^bnD}.ng^ojkYgf_^ojNao�	ao]_^��]vWtaofvWZfijT^,�x^�� ���^ofiYgjkf_aTcQq�®r¯�°�°�±Q²�stY\n´³oµF¶t·_¸vq
®r¯�¯�¹��¨��º�¬ozl^:[kfXa`^`[ueSmojkf_s	nDf_aofihTm`[ Y\^:[TstY~hueHWt[ nDfijT^`aohT^ozl^oYph,n���stjkfi��fiY\^�Wt[khkjTstY\stzbf_|p}\^�q�^o]i]_^`[ufi]i]i}\[khkjT^oY~h ]vW
YHWZhk}gjT^lfiY\[khdWZ�g]_^{ng^b]vW jTmoeSstY\[T^��]vWtaofvWZfijT^�^oh�ao]ifiz{WZhkf_|p}\^{|p}gf�eS^o}gh¢¬ohkjT^l�p}\^la`stzbzl^{}gY�^oY\[T^ozN�g]_^{ng^l[dWZ}ghT[
WZ�gjk}geghT[N^oY~hkjT^�nDf«»JmojT^oYphT[NmohdWZhT[Nn���m`|~}gfi]ifi�gjT^��¼�½W hkjdWZY\[Tfihkf_stY�^oY~hkjT^�a`^`[�mohdWZhT[�eSst}gjkjdWZfihP¬ohkjT^la`stzbz{WZY\ngm`^{eHWZj
]_^bw¥jdWZY\adcgf_[T[T^ozl^oY~hbng^�a`^ojkhdWZfiY\^`[���WZ]_^o}gjT[�aojkfihkf_|p}\^`[N^oY�jT^o]vWZhkf_stY�Wr��^`al]_^lwxstjT£rWZ��^�Wt[khkjTstY\stzbf_|~}\^��¿¾À]�^`[khNWZ]_stjT[
egjTst�HWZ�g]_^�|~}Q� }gY\^�wxstf_[�a`^`[l��WZ]_^o}gjT[bwxjdWZY\aTcgf_^`[rq�]_^uw�stjT£rWZ��^�Wt[khkjTstY\stzbf_|p}\^��¥]�� fiY\[Tst]vWZhkf_stYÁst}y]���st�g]if_|p}gfihTm��lngstfih
adcHWZYg��^ojFng^Xw�Wt£`stY�[Tfi��Ygf«�HarWZhkfi��^¢eJst}gjUjdWZzl^oY\^oj�]_^¢[T�	[khT�ozl^�ao]ifiz{WZhkf_|~}\^Nn\WZY\[�[TstY�mohdWZhFfiYgfihkfvWZ]�qH^oY~hkjdWÃÂ_YHWZYphF}gY
jT^ohdWZjTnu^oh�}gYuc~�D[khTmojTm`[kf_[�^oY~hkjT^�]_^FwxstjT£rWZ��^X^oh�]vW¢jTmoeJstY\[T^���]vWtaofvWZfijT^��\¤�^ohkhT^�fijkjTmo��^ojT[kfi�gfi]ifihTmL^`[kh�^oY�w�WZfihT^FegjTm`[T^oY~hT^
n\WZY\[�ng^UY\stzN�gjT^o}\[T^`[�a`stzbeJs�[dWZY~hT^`[�nD}uao]ifiz{WZh©hT^ojkjT^`[khkjT^�a`stzbzl^F]vW¢aofijTao}g]vWZhkf_stYuhkc\^ojkzls�WZ]ifiY\^Xspa`mrWZYgf_|p}\^P�x^�� �\�
Ä�WZcgzl[khTstjÅwkq¿®r¯�¯�Æ��Lst}�eg]i}\[�[kfizbeg]_^ozl^oY~h¢]vW�jTmohkjTs�Wtaohkf_stY�eSs�[kfihkfi��^]if_mlª�]���WZ]i�Jm`ngs ng^`[¢arWZ]_sthkhT^`[{�x^�� �\�½¤©jTs�Ç�]_^o�
^oh�È�stjkhkcQqS®r¯�¯D®��©^oh�w�st}gjkYgfih�}gY\^X^¨�Deg]if_arWZhkf_stY YHWZhk}gjT^o]i]_^XnD}�jT^ohdWZjTnust�\[T^ojk��mX^oYphkjT^X]_^�w�stjT£rWZ��^LWt[khkjTstY\stzbf_|p}\^�^oh
]_^L[T�	[khT�ozl^Lao]ifiz{WZhkf_|p}\^��

��� fiY~hTmo��jdWZhkf_stY.n\WZY\[F]vWbhkc\m`stjkf_^Pao]vWt[T[kf_|p}\^�ng^Nº,fi]vWZYgÉ�s��pfihTadc:ng^�]vWlY\sthkf_stY:ng^¢��WZ]_^o}gjT[�aojkfihkf_|~}\^`[�a`st}geg]_m`^Pª
ng^`[�egc\moY\stzl�oY\^`[�n�� c~�D[khTmojTm`[kf_[©ao]ifiz{WZhkf_|~}\^`[�W�eS^ojkzbf_[�jTm`a`^ozbzl^oY~h�ng^�a`stY~hTst}gjkY\^oj�^oh�ng^�zlspngmo]if_[d^oj�}gYlY\stz��gjT^
fizbeJstjkhdWZY~h�ng^XegjTst�g]_�ozl^`[Fst�\[d^ojk�tWZhkf_stYgY\^o]_[�eSs�[Tm`[�eHWZjFa`^ohkhT^Lhkc\m`stjkf_^��¥��stfijUÊ�WZfi]i]vWZjTn�q¼®r¯�¯�°DqË¹�Ì�ÌD®��¨�
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Ê�]i}\[l��moY\mojdWZ]_^ozl^oYphrq�}gY\^ a`stY\[Tm`|p}\^oY\a`^�|p}gf�Y\st}\[bfiY~hTmojT^`[d[T^�^`[khbng^ [dWr��stfij{|~}\^o]i]_^ [d^ojdW�]vW�YHWZhk}gjT^�ng^u]vW
w¥jkf_aohkf_stY@ao]ifiz{WZhkf_|p}\^�]_stjT[T|p}\^N]���mo��st]i}ghkf_stY´�¥]vWw�stjkz{WZhkf_stY:^oh�]vW�nDf_[keHWZjkfihkf_stYË�Fng^`[FarWZ]_sthkhT^`[XeJst]vWZfijT^`[X^ohFngstY\ang^
]���WZeg]vWZhkf_[T[T^ozl^oY~h�eg]vWZY\mohdWZfijT^L[k}gfi�pjdWN}gY\^�cgf_[khTstfijT^�hT^ozbeJstjT^o]i]_^La`stzbeg]_^¨�D^�q	w�stjkhT^ozl^oY~h�Y\stY*>�]ifiY\mrWZfijT^�qg^oh�z{WZjT|p}\m`^
eHWZj�}gY ^oY\[T^ozN�g]_^@ng^�[¡WZ}ghT[uWZ�gjk}geghT[u]_stjT[d|~}\^:a`^ojkhdWZfiY\^`[u��WZ]_^o}gjT[�aojkfihkf_|p}\^`[ [T^ojTstYph�wxjdWZY\aTcgf_^`[���?��	f_[ThT^ojdW@>�hA>�fi]
^oY\a`stjT^N}gY\^ ¦ nDf_[T[kfieHWZhkf_stYD§ao]ifiz{WZhkf_|~}\^NeJ^ojkzl^ohkhdWZY~hL}gY\^Pngmojkfi��^Png^N]���st�g]if_|p}gfihTmNeg]vWZY\mohdWZfijT^(BDCpf¿st}gf�qSa`stzbzl^oY~h
]vWbarWZjdWtaohTmojkf_[T^oj�^oh�^`[Thkfizl^oj�a`^ohkhT^¢ngmojkfi��^(B

VLWZY\[¿a`^©aTcHWZegfihkjT^�qZY\st}\[¼egjTm`[T^oY~hTstY\[¿}gY\^©��moY\mojdWZ]if_[dWZhkf_stYb^oh½}gY\^�fiYphT^ojkegjTmohdWZhkf_stYb��m`stzlmohkjkf_|~}\^�ng^�]vW�wxjkf_aohkf_stY
ao]ifiz{WZhkf_|~}\^�q¿|~}gf�eJ^ojkzl^ohNng^{arWZ]_ao}g]_^ojN[kfizbeg]_^ozl^oYphN]vWu��WZjkfvWZhkf_stY�[dm`ao}g]vWZfijT^{n���st�g]if_|p}gfihTmlfiY\ngmoeJ^oY\n\WZzbzl^oY~hbng^
]vW�YHWZhk}gjT^��xa`stY~hkfiY~}\^�st}�WZ�gjk}geghT^��Xng^]vW�jTmoeSstY\[d^��]vWtaofvWZfijT^{WZ}�wxstjT£rWZ��^bng^]���st�g]if_|p}gfihTm��¼¤�^ohkhT^bmohk}\ng^Pw�st}gjkYgfih
WZfiY\[kf�}gYyarWtnDjT^���moY\mojdWZ]Un���mohk}\ng^ueJst}gjhTst}ghT^ueg]vWZY\�ohT^ st} [dWZhT^o]i]ifihT^�eSs�[T[dm`n\WZY~hb}gY\^unD�pYHWZzbf_|p}\^ ao]ifiz{WZhkf_|p}\^
eS^ojkzl^ohkhdWZYph�}gY\^LjTmohkjTs�Wtaohkf_stY�nDf_[T[kfieHWZhkfi��^¢ao]ifiz{WZhFEZst�g]if_|p}gfihTm��

VLWZY\[�}gY\^�egjT^ozbf_�ojT^XeHWZjkhkf_^�q\stY mohk}\nDf_^La`^ojkhdWZfiY\^`[�egjTstegjkf_mohTm`[���m`stzlmohkjkf_|p}\^`[Ung^�]vWNw¥jkf_aohkf_stY ao]ifiz{WZhkf_|p}\^�q\^oY
jT^o�~WZjTn\WZY~h{a`stzbzl^oYphb]_^�a`stY\a`^oeghYHWZhk}gjT^o]Un�� cp�	[khTmojTm`[Tf_[P[�� fiY~hT�o��jT^ n\WZY\[]_^�zlm`arWZYgf_[kzl^uzl¬ozl^ung^�]vW�wxjkf_aohkf_stY
ao]ifiz{WZhkf_|~}\^��

VLWZY\[�}gY\^�ng^o}D�Df_�ozl^UeHWZjkhkf_^�q~a`^ohkhT^Uhkc\m`stjkf_^�^`[Th©WZfiY\[kfËWZegeg]if_|p}\m`^�[keJm`aof«�H|p}\^ozl^oY~h�ªL]vWLarWZ]_sthkhT^UjTm`[kf_nD}\^o]i]_^Fng^
¤�G 9 z{WZjkhkf_^oYgY\^�n\WZY\[�]_^�arWtnDjT^�n�� }gY\^�st�g]if_|p}gfihTm�z{WZjkhkf_^oYgY\^�Y\stYbaTcHWtsthkf_|p}\^��IH�egjT�`[�W`��stfij�ngm`aojkfih�a`^ojkhdWZfiY\[�^¨»�^ohT[
eSst}g��WZY~hUaojTm`^oj�}gYuao�	ao]_^Xn�� c~�D[khTmojTm`[kf_[UWZ}ua`st}gjT[�ng^�]���mo��st]i}ghkf_stY�ng^Xa`^ohkhT^�arWZ]_sthkhT^X[k}gj�}gYuao�	ao]_^Xn���st�g]if_|p}gfihTm�qgstY
aTc\^ojTaTc\^FªF^`[Thkfizl^oj�[dmoeHWZjTmozl^oY~h�]vWFhdWZfi]i]_^�eSsthT^oYphkf_^o]i]_^�nD}bao�	ao]_^�n�� c~�D[khTmojTm`[kf_[�aojTm`^�eJst}gj�aTcHWtao}gYlng^�[T^`[�^¨»�^ohT[r�Ã�¼W
jT^`aTc\^ojTaTc\^�ng^`[��tWZ]_^o}gjT[�aojkfihkf_|p}\^`[�ng^F]���st�g]if_|p}gfihTmX^`[kh�^¨»J^`aohk}\m`^���jKJta`^LªN]�� }ghkfi]if_[dWZhkf_stY ng^�zlspng�o]_^`[�hkc\^ojkzbf_|p}\^`[Uª
L mojTsM> nDfizl^oY\[kf_stY.�N?�Y\^ojk����²�WZ]vWZY\a`^�º�s	ng^o] ��zls���^oYgY\m`[�WZYgYp}\^o]i]_^ozl^oY~hrq\|p}gfËngm`aojkfi��^oYph�]vW¢[khdWZ�gfi]ifihTm�ng^`[©arWZ]_sthkhT^`[
^oh�nD}�[k�D[khT�ozl^Lao]ifiz{WZhkf_|~}\^�z{WZjkhkf_^oY�WZ},a`st}gjT[Un�� }gY�ao�	ao]_^¢ng^X]���st�g]if_|p}gfihTm��

����^`[khkfiz{WZhkf_stY ng^�]vW.nDf_[T[kfieHWZhkf_stY�jTm`[k}g]ihdWZYphT^�n\WZY\[�]_^�[k�	[ThT�ozl^,ao]ifiz{WZhkf_|p}\^,eJ^ojkzl^oh�n���mohk}\nDf_^oju]vW�ngmojkfi��^
[Tm`ao}g]vWZfijT^�^oYg��^oY\nDjTm`^�n\WZY\[�}gYlegjT^ozbf_^oj©hT^ozbe\[�eJst}gj�}gY\^Ueg]vWZY\�ohT^�jkfi��f_ng^U^oh�n\WZY\[�}gY�[T^`a`stY\nbhT^ozbe\[�q�^oYlhT^oYHWZY~h
a`stzbeghT^{ng^b]���W@OÅ}\[khT^ozl^oY~hNf_[Ts�[khdWZhkf_|p}\^���VLWZY\[¢}gY\^lng^ojkYgf_�ojT^{eHWZjkhkf_^�q�]���mo��st]i}ghkf_stY�ªu]_stYg�,hT^ojkzl^lng^b]���st�g]if_|p}gfihTm
^`[kh��\YHWZ]_^ozl^oY~h�nDf_[Tao}ghTm`^�q\^oY�a`stzbeHWZjdWZf_[TstY:W`��^`a¢a`^o]i]_^Lmohk}\nDf_m`^¢n\WZY\[U]_^LaTcHWZegfihkjT^NÍD�g����st�*OÅ^`aohkf«w�ng^La`^LaTcHWZegfihkjT^
YQ��^`[kheHWt[Png^�ngm`aojkfijT^�]���^¨»J^oheJsthT^oY~hkf_^o]�ng^�]vW wxjkf_aohkf_stY ao]ifiz{WZhkf_|~}\^u[k}gjº:WZjT[P|p}gf�ngstfih¬ohkjT^�mohk}\nDf_m`^ n\WZY\[P]_^
arWtnDjT^b[khkjkf_aohLn�� }gY\^bst�g]if_|~}gfihTmbadcHWtsthkf_|~}\^b^ohXhT^oYgfij¢a`stzbeghT^bng^P]vW�jT^`nDf_[khkjkfi�g}ghkf_stY�ng^P]���^oY\[T^oz��g]_^bng^`[X��st]vWZhkfi]_^`[
z{WZjkhkf_^oY\[���¤�G 9 q�^rWZ}Qq�eSst}\[d[kf_�ojT^`[¡�PW`��^`a ]_^`[��WZjkfvWZhkf_stY\[ln���st�g]if_|p}gfihTm�q�z{WZf_[bng^ ngm`aojkfijT^�a`^ojkhdWZfiY\^`[begjTstegjkf_mohTm`[
Y\st}g��^o]i]_^`[�eJ^ojkzl^ohkhdWZY~h�ng^X��moY\mojdWZ]if_[T^ojF[TstY�mohk}\ng^��
PRQKS B	CFE"T�G;UNG,V¿E"W�ESRTIUCYXZV�I�[\V¿EHGJR^]XM:T!K!T`_^WbaoGSRdOQEËRdIUC+O�_TRK[\W�EËR^]XM:T
cedgf�dgf h�i0jei0k5l�mgngoMl;p5nrq(j

VLWZY\[Fa`^ohkhT^N[T^`aohkf_stY,^oh�]_^¢jT^`[khT^�nD},adcHWZegfihkjT^�qËstY�a`stY\[kf_ng�ojT^�|p}\^L]vW{nD�pYHWZzbf_|p}\^�ng^L]���st�g]if_|p}gfihTm¢eg]vWZY\mohdWZfijT^
^`[kh�ngm`aojkfihT^:}gYgf_|~}\^ozl^oYph,eHWZj�[TstYÁhT^ojkzl^@ngstzbfiYHWZYph�^oh hTst}gh�arWZjdWtaohT�ojT^.adcHWtsthkf_|~}\^.^`[Thrq�n\WZY\[�}gY egjT^ozbf_^oj
hT^ozbe\[rq�Y\mo��]ifi��m��QVLWZY\[¢a`^la`stYphT^¨�	hT^�qQ]vWu�tWZjkfvWZhkf_stY�hT^ozbeSstjT^o]i]_^lng^]���st�g]if_|p}gfihTmleJ^o}gh¢¬ohkjT^lm`aojkfihT^�qQ^oY@]���WZ�\[d^oY\a`^
ng^�eJ^ojkhk}gjk�HWZhkf_stY\[fiY\^ojkhkf_^o]i]_^`[rq�[Tst}\[N]vW,wxstjkzl^�|p}HWt[kf©eJmojkf_s	nDf_|~}\^ungm`aojkfihT^un\WZY\[P]_^`[PadcHWZegfihkjT^`[�®�^ohÍ�eHWZjP]_^`[
m`|~}HWZhkf_stY\[P��ÍD��Í���^ohN��ÍD� sp�¨q\[Tstfihut

vxwzy^{e| v�} ~0��"� } � �
���5� � w �"� } � � {�y�} � �e�1�(���@� | v=}�~0�� �

���5� � � � y3} � �e�1�(���@� �zs\�i®��
s�� � � ^`[khX]vWbwxjTm`|p}\^oY\a`^PnD}@ao�Dao]_^�egjkfiY\aofieHWZ]�ng^P]���st�g]if_|p}gfihTm��,?�Y@[k}gfi�tWZYphX]vW�ngmoz{WZjTadc\^zl^oY\m`^bWZ}:adcHWZegfihkjT^lÍDq
]_^`[�eJ^ojkhk}gjk�HWZhkf_stY\[fiY\^ojkhkf_^o]i]_^`[^oYg��^oY\nDjTm`^`[NeHWZjP}gY\^�jT^`nDf_[khkjkfi�g}ghkf_stY�hT^ozbeSstjT^o]i]_^�ng^{z{Wt[d[T^�ª�]vW�[k}gjÅw�Wta`^�^ohª
]�� fiY~hTmojkf_^o}gj�ng^N]vW�eg]vWZY\�ohT^NegjTs���sp|p}\^oY~hL}gY\^P��WZjkfvWZhkf_stY@ng^N]vW{�	fihT^`[T[T^Png^NegjTm`a`^`[d[kf_stY:eg]vWZY\mohdWZfijT^b|~}gf�[r��m`aojkfih¢WZ}
egjT^ozbf_^ojFstjTnDjT^¢n���WZegjT�`[P��ÍD��°���t

�� | �=wzy�{����5�;v�| �R���5�"v�}��M�=wzy�{����5�;v �zs\��¹��
| �� � } �� ��� �zs\��Í��
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¤�stYphkjdWZfijT^ozl^oY~hNªl]���m`|~}HWZhkf_stY ��ÍD��¯��¨qS]_^`[���WZjkfvWZhkf_stY\[LWZ�gjk}geghT^`[Xng^�]vW{a`stY\[khdWZY~hT^ng^NegjTm`a`^`[T[kf_stY�Y\^�eJ^ojkzl^ohkhT^oY~h
eg]i}\[�n���m`aojkfijT^[dWb��WZjkfvWZhkf_stY:a`stzbzl^N}gY\^�w�stY\aohkf_stY�|p}HWt[kf½eJmojkf_s	nDf_|~}\^P[kfizbeg]_^P^oh�jdWZegf_ng^ozl^oY~h¢a`stYp��^ojk��^oY~hT^bng^`[
wxjTm`|p}\^oY\a`^`[�Wt[khkjTstY\stzbf_|p}\^`[r��VX^�eg]i}\[rq�eSst}gjung^`[uWZzbeg]ifihk}\ng^`[ufizbeSstjkhdWZYphT^`[�ng^`[us�[Taofi]i]vWZhkf_stY\[ung^,]���st�g]if_|~}gfihTm
WZ}ghTst}gj¢ng^b[¡W{��WZ]_^o}gjXzlsr��^oYgY\^�q½fi]¿YQ��^`[ThLeg]i}\[¢W{egjkf_stjkf�eJs�[T[kfi�g]_^n���WZegegjTsr�	fizl^oj v eHWZj¢[dW��tWZ]_^o}gjLzls���^oYgY\^ v ��¼st}ghT^¨wxstf_[�]_^`[L��WZjkfvWZhkf_stY\[�ng^b]vWua`stY\[khdWZYphT^{ng^begjTm`a`^`[d[kf_stY�mohdWZY~h�eg]i}\[¢fizbeJstjkhdWZY~hT^`[�|p}\^la`^o]i]_^lnD}.a`s�[TfiY~}\[�ng^
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a`stY\a`^oY~hkjdWZhkf_stY\[U^oY��tWZeJ^o}gj�n���^rWZ}�st�\[T^ojk��m`^`[�stYph�[k}g����mojTmF]vW�egjTm`[T^oY\a`^Fn�� }gY\^XarWZ]_sthkhT^FeS^ojkz{WZY\^oYphT^Lng^�¤�G 9 WZ}
e%�t]_^ Cp}\n��Q�¼W�egjTm`[T^oY\a`^ln���^rWZ}�^`[kh�WZ}\[d[kf�egjTst�HWZ�g]_^�qQz{WZf_[L]vW�egjTsteJstjkhkf_stY�^oY~hkjT^{a`^`[¢ng^o}D�:a`stY\[Thkfihk}HWZY~hT[NYQ��^`[kh
eHWt[�a`stYgY~}\^��Ë�Q^`[Ung^o}D� arWZ]_sthkhT^`[UeJ^ojkz{WZY\^oY~hT^`[Fz{WZjkhkf_^oYgY\^`[F[dstY~hU�	f_[kfi�g]_^`[U[k}gj�]vWN�\��}gjT^��zs\��¹��¨�

¤�^ohkhT^{[kfihk}HWZhkf_stY�eHWZjdWÃÂ_h¢eHWZjdWtngs`�\WZ]_^leg}gf_[T|p}\^b]vW�eg]i}\[¢w�WZfi�g]_^bmo]_mo��WZhkf_stY�nD}@e#�t]_^lÈ�stjTn@ng^6+ �D��Æ�É	z)eHWZj
jdWZegeSstjkhbWZ}.e#�t]_^�Cp}\n �rCpzbfihkc0³oµX¶t·_¸_q�®r¯�¯�¯�W���a`stY\nD}gfihbªu}gY\^{nDf«»�mojT^oY\a`^�ng^{hT^ozbeSmojdWZhk}gjT^�ng^la`stY\ng^oY\[dWZhkf_stY
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� T-PRE8k'M z KUI n2N"M1T^W=I�YRk N8I�E8DFN-�GYgE�DFT-I�YRpJExMRE
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�$#%#�# |�Q�p K�j-E
��� ° �<Z��U�)��� W2T-Y1Z I�KrG"KUI�TUSoS E � T�ZCM EwS I�E\�$&\B�D6Z Q�I'�%�%��� |�Q�p KUj-E��� ° �<Z����%(-� W2T-YRZ'I�K^G"K�I�TUSoS EykoY.M���YgK`v.K�YRS E8Y1Z5MRE8k'M1E8YR{XG"K�I�TUSoS E8k5E8knS�MRExI�z TUZCM)Z E\MREy�)�)p |+*2YGn2EwZ�,.-0/�132 h �$#%#�4-�w�
nD}@¤�G 9 n���^oY~�	fijTstY@ÆD��° �?�Å®�s~¯�� eJst}gjU]_^�È�stjTn,^oh�®�s~ÍD��¹6� eJst}gj�]_^:Cp}\nH��w�W`��stjkf_[dWZYphF]_^Le#�t]_^�È�stjTn�a`stzbzl^
e#�t]_^�n���Wta`ao}gzN}g]vWZhkf_stY,nD}u¤�G 9 ��?�Yu[T^U�HWt[¡WZY~h�[k}gj©]_^`[©�gfi]vWZY\[�moY\^ojk��mohkf_|~}\^`[�ng^`[�arWZ]_sthkhT^`[�zl^`[k}gjTm`[©eHWZj 2�fiÉpfiYg�\q
Ê�WZfi��^^ohF¾ÀYg��^ojT[Tst]i]��Å®r¯�°�Æ���[T}g�����ojT^oY~hX|~}\^N]vWl[khdWZ�gfi]ifihTmnD}@¤�G 9 WZ}�e%�t]_^ Cp}\n�^`[ThFn65\^ªb}gY@WZ]i�Sm`ngsuWZ}�egjkfiY*>
hT^ozbe\[�n���^oYp�pfijTstY,Í�Í)(�eg]i}\[�mo]_^o��mX[k}gj�]vW�arWZ]_sthkhT^XeJst]vWZfijT^X[k}\n��	¾ ]_[�egjTsteJs�[T^oY~hU|p}\^Fa`^ohkhT^XnDf_[T[T�pzlmohkjkf_^X^oY~hkjT^X]_^`[
c\mozbf_[Tegc\�ojT^`[�jTm`[k}g]ihT^Lng^�]vW¢eg]i}\[�w�stjkhT^�fiY\[Tst]vWZhkf_stY jT^`£o}\^XnD}gjdWZY~hU]_^FegjkfiY~hT^ozbe\[P�x^oh�]���mohTm��©ng^�]�� c\mozbf_[kegc\�ojT^L[k}\n
[Tfihk}\m�ªFegjTsr�	fizbfihTmUnD}beJmojkfic\mo]if_^��~¤�^o]i]_^ > aofgegjTsr��s	|p}\^ojdWZfih�}gYbaTcHWZ}D»QWZ��^�jdWZegf_ng^�ng^`[���jdWZfiY\[�ng^�eSst}\[d[kf_�ojT^`[�^oY~hkjdWÃÂ<>
Y\m`[�n\WZY\[U]_^`[�ngmoe%�thT[U[¡WZf_[TstYgYgf_^ojT[rqD]_^`[�w�stjT£rWZY~hFª ¦ eg]_stYg��^ojÅ§¢n\WZY\[�]vWarWZ]_sthkhT^�qHWZ}g��zl^oY~hdWZYph�WZfiY\[kfQ[T}67{[dWZzbzl^oY~h
]���WZ]i�Jm`ngslng^L[k}gjÅw�Wta`^LeJst}gj�egjTm`[T^ojk��^ojU]_^N¤�G 9 hTst}gh�WZ} ]_stYg�{ng^L]���mohTm��

����^¨�	f_[ThT^oY\a`^Nn�� }gY�jTm`[T^ojk��stfij�eS^ojkz{WZY\^oYphXng^b¤�G 9 |p}gf¼a`stYphkj��t]_^ojdWZfihL]vWbegjT^`[T[Tf_stY�zls���^oYgY\^WZhkzls�[Tegc\mojkf_|~}\^
^`[Th�fizbeJstjkhdWZY~hT^�eSst}gju]_^`[ eHWZ]_m`s	ao]ifiz{WZhT[ z{WZjkhkf_^oY\[r� CpfL]vW�egjT^`[d[kf_stY�WZYgY~}\^o]i]_^�^`[khujT^o]if_m`^�ª�]vW�hT^ozbeSmojdWZhk}gjT^
ng^]vWuarWZ]_sthkhT^eHWZjL]���m`|p}gfi]ifi�gjT^l[Tst]if_ng^ >���WZeJ^o}gjrq�]vW�hT^ozbeSmojdWZhk}gjT^�ngmoeS^oY\n@^o]i]_^ >�zl¬ozl^begjkfiY\aofieHWZ]_^ozl^oYphPnD}@�gfi]vWZY
jdWtnDfvWZhkf«wQ^oh�moY\^ojk��mohkf_|p}\^�ng^�]vW¢arWZ]_sthkhT^��~�Q^`[©aTcHWZYg��^ozl^oY~hT[�n\WZY\[�]vW¢nDf_[khkjkfi�g}ghkf_stY�^oh�]���WZzbeg]ifihk}\ng^Fng^�]�� fiY\[Tst]vWZhkf_stY
fiY\aof_ng^oYphT^�egjTsr��s	|~}\m`[�eHWZj¿]_^`[¿��WZjkfvWZhkf_stY\[�ng^`[�eHWZjdWZzl�ohkjT^`[�stjk�gfihdWZ}D�b^oh�WÃ�DfvWZ}D�NeJst}gjkjdWZf_^oY~h�WZ]_stjT[�^oYg��^oY\nDjT^oj�ng^`[
��WZjkfvWZhkf_stY\[LY\sthdWZ�g]_^`[¢ng^P]vW�egjT^`[T[Tf_stY@WZhkzls�[Tegc\mojkf_|~}\^l^ohXeHWZj¢a`stY\[Tm`|p}\^oY~h¢nD}.ao]ifiz{WZhLz{WZjkhkf_^oY´�x^�� �\���½^ofi��c~hTstY
^ohUº�}gjkjdW`��q½®r¯2�2�Dq���WZjTn�q�®r¯��@sp�¨����WZjTn��Å®r¯��@sp�©egjTsteJs�[T^¢W`��^`a¢}gY,[kfizbeg]_^Xzls	ng�o]_^Xhkc\^ojkzbf_|~}\^¢|p}\^X]vWPegjT^`[T[kf_stY
eJst}gjkjdWZfihL��WZjkf_^oj�WZfiY\[kf�[kfi��Ygf«�HarWZhkfi��^ozl^oY~hP^oY~hkjT^{ÌD��Íu^oh¢Í�Ì�zN�HWZj¢eSst}gj¢ng^`[X��WZjkfvWZhkf_stY\[¢n���st�g]if_|p}gfihTmla`stzbegjkf_[T^`[
^oYphkjT^l®rÆb^oh98 - ' �Cp}gj�]_^`[�m`adc\^o]i]_^`[©ng^�hT^ozbe\[©stjk�gfihdWZ]_^`[rq�]vW¢nDf_[khkjkfi�g}ghkf_stY�^oh�]���mo��st]i}ghkf_stYunD}�¤�G 9 z{WZjkhkf_^oY�ngmoeS^oY\ng^oYph�WXegjkf_stjkf
ng^�]���m`adcHWZYg��^�^oY~hkjT^�]_^`[�nDf«»�mojT^oY~hT[�jTm`[T^ojk��stfijT[�ng^U¤�G 9 egjTm`[T^oYphT[r�t�Q^`[�hkjTstf_[�egjkfiY\aofieHWZ}D�PfiYp��sp|p}\m`[�[TstYph¿]vW�arWZ]_sthkhT^
jTm`[Tf_nD}\^o]i]_^�q¼]���WZhkzls�[Tegc\�ojT^ ^ohN]_^�jTmo��st]ifihT^uz{WZjkhkf_^oY |~}gf�eS^o}ghbWtng[Tstjk�J^oj}gY\^{eHWZjkhkf_^unD}´¤�G 9 WZhkzls�[Tegc\mojkf_|~}\^��
����WZzbeg]ifihk}\ng^�ng^`[ \}\aohk}HWZhkf_stY\[�ao]ifiz{WZhkf_|p}\^`[�ngmoeJ^oY\n�WZ]_stjT[�egjkfiY\aofieHWZ]_^ozl^oYphFn�� }gY\^LeHWZjkhUng^X]vW|p}HWZY~hkfihTmLhTsthdWZ]_^
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ng^¤�G 9 nDf_[keSstYgfi�g]_^P^ohXn���WZ}ghkjT^NeHWZjkhXng^¢]vW�arWZeHWtaofihTmng^�a`^`[�jTm`[T^ojk��stfijT[Lªlm`adcHWZYg��^oj¢nD}�nDf_sr�	�Dng^Nng^ParWZjk�JstY\^��
¤�^`[�ng^o}D��Wt[keS^`aohT[�[TstY~hrq\a`stzbzl^¢Y\st}\[U]_^X��^ojkjTstY\[rq\^oY\a`stjT^¢eS^o},a`stYgYp}\[r�

VLWZY\[lhTst}ghT^�]vW��\Y�ng^ a`^�aTcHWZegfihkjT^�q©Y\st}\[{[T}gegeSs�[T^ojTstY\[{|~}\^ ]���mo��st]i}ghkf_stYÁng^u]vW:z{Wt[T[d^�ng^�¤�G 9 eJst]vWZfijT^
ngmoeS^oY\n�}gYgf_|~}\^ozl^oYph�ng^�]���st�g]if_|~}gfihTm��	�½W¢jdWZf_[TstY{egjkfiY\aofieHWZ]_^�^`[kh�|p}\^U]�� fiY\[Tst]vWZhkf_stY�zlsr��^oYgY\^XWZYgY~}\^o]i]_^LWZ}D�be#�t]_^`[
ngmoeS^oY\negjkfiY\aofieHWZ]_^ozl^oYph�ng^�]���st�g]if_|~}gfihTm�^oh�|p}\^�]_^`[�]vWZjk��^`[���WZjkfvWZhkf_stY\[�ng^�]���st�g]if_|~}gfihTm�z{WZjkhkf_^oYgY\^�[TstYph�[k}gegeSs�[dm`^`[
¦ m`aojdWt[T^ojÅ§�ªF]_stYg�LhT^ojkzl^�]_^`[�WZ}ghkjT^`[�^¨»�^ohT[�stjk�gfihdWZ}D� �x^¨�ga`^oY~hkjkf_aofihTm�q�egjTm`a`^`[T[kf_stYlao]ifiz{WZhkf_|p}\^��¨�~¤�^o]vW�eS^ojkzl^oh�Wr�tWZYph
hTst}ghU}gY,arWZ]_ao}g]½[kfizbeg]if«�Hm�ng^L]vWNw¥jkf_aohkf_stY,c~�D[khTmojTmohkf_|~}\^�n\WZY\[U]���^¨�DegjT^`[T[kf_stY��zs\�i®r¯��¨�?�Y,hkc\m`stjkf_^�qJª�HWt[T[d^¢st�g]if_|~}gfihTm�qË]vWbnDfizbfiYp}ghkf_stY:ng^¢]�� fiY\[Tst]vWZhkf_stY:WZYgYp}\^o]i]_^�eJst]vWZfijT^�^oYg��^oY\nDjT^N}gY\^�adc~}ghT^Png^
]vWbhT^ozbeJmojdWZhk}gjT^Png^`[�arWZ]_sthkhT^`[�^oh�ng^�]vWbegjT^`[T[kf_stY:WZhkzls�[kegc\mojkf_|p}\^��S�¼Wla`stY\ng^oY\[dWZhkf_stY@nD}:¤�G 9 WZhkzls�[kegc\mojkf_|p}\^
^ohF]vW{ngm`[Tstjkeghkf_stY�nD}.¤�G 9 Wtng[dstjk�SmNn\WZY\[F]_^�jTmo��st]ifihT^Pª{cHWZ}ghT^P^oh��HWt[T[T^�]vWZhkfihk}\ng^`[Xa`stY\nD}gf_[T^oY~h¢ªb}gY�hkjdWZY\[Åw�^ojkh
ng^X¤�G 9 ��^ojT[©]_^`[©e#�t]_^`[��x^�� �\���½s	stY@³`µ�¶t·i¸vqH®r¯�°�Ì�± $HWZYHWZ]_^l³oµ�¶t·_¸vqH®r¯�°�¹�± $gjdWZY\£`stf_[�³oµ�¶t·_¸_qË®r¯�¯�Ì�± �Xf_^¨»�^oj�^oh��S^oYphrq
®r¯�¯�¹��¨�½¾À]�^`[kh¢hTst}ghT^¨w�stf_[¢eJ^o}.egjTst�HWZ�g]_^�|~}\^b]_^`[Nng^o}D�@e%�t]_^`[�jT^ohkf_^oYgY\^oY~hbWZ]_stjT[�ng^`[�arWZ]_sthkhT^`[NeJ^ojkz{WZY\^oY~hT^`[rq¿a`^
|~}gf�Y\m`a`^`[T[TfihT^ojdWZfih¢ng^`[XegjTstegjkf_mohTm`[¢jdWtnDfvWZhkfi��^`[{�xmozbf_[T[Tfi�pfihTm�qJhT^ozbeJmojdWZhk}gjT^�q½WZ]i�Jm`ngsgq��i� ��[khkjkf_aohT^ozl^oY~h¢f_ng^oYphkf_|~}\^`[
eSst}gj�]_^`[�ng^o}D��arWZ]_sthkhT^`[r�	�Q^�e#�t]_^FY\stjTn{zlstfiY\[�mo]_^o��m�eSst}gjkjdWZfih�¬ohkjT^�qDn\WZY\[©a`^�a`stY~hT^¨�DhT^�qpw�Wr��stjkf_[Tm��D¾ Yp��^ojT[T^ozl^oY~hrq
]vW�|p}HWZY~hkfihTm,ng^ ¤�G 9 WZhkzls�[kegc\mojkf_|p}\^,WZfiY\[kf�|p}\^{]vW�hT^ozbeJmojdWZhk}gjT^ eSst]vWZfijT^u[TstYphb[k}gegeSs�[dm`^`[lWZ}g��zl^oY~hT^oj�Wr��^`a
]���st�g]if_|~}gfihTm�q�z{WZf_[�]�� fiY\[Tst]vWZhkf_stY0WZ�\[Tstjk�Jm`^�eHWZj�]vW�arWZ]_sthkhT^�eSst}gjkjdWZfih ng^o��^oYgfijuhkjTste�wxstjkhT^�eJst}gj�eJ^ojkzl^ohkhkjT^:[dW
[khdWZ�gfi]ifihTm������ fiY \}\^oY\a`^©ng^�jTmohkjTs�Wtaohkf_stY\[QeJs�[kfihkfi��^`[¼n\WZY\[�]_^�ao]ifiz{WZhQz{WZjkhkf_^oY�[d^oz��g]_^�eJ^ojkzl^ohkhkjT^�]_^�ngmo��^o]_stegeJ^ozl^oY~h
ng^LhT^o]i]_^`[�fiY\[khdWZ�gfi]ifihTm`[�x^�� �\���Xf_^¨»J^ojF^oh��S^oY~hrqQ®r¯�¯�¹��¨�

VLWZY\[¢]_^`[LegjTs	aTcHWZfiY\^`[P[T^`aohkf_stY\[rqQng^`[¢zlspng�o]_^`[NmoY\^ojk��mohkf_|~}\^`[WZYHWZ]i�phkf_|p}\^`[�[Tfizbeg]_^`[�ª L mojTsM> nDfizl^oY\[kf_stYÁ�¥fiY*>
ngmoeS^oY\n\WZYphT[�ng^�]vWb]vWZhkfihk}\ng^��U[TstY~h�ngmo��^o]_stegeSm`[�eJst}gj�mohk}\nDf_^ojF]�� fiY \}\^oY\a`^Png^�a`^ojkhdWZfiY\^`[FjTmohkjTs�Wtaohkf_stY\[�eSs�[Tfihkfi��^`[
Y\stY.]ifiY\mrWZfijT^`[�eJst}g��WZY~h�a`stY\nD}gfijT^�ª ng^`[¢ao�Dao]_^`[¢n�� c~�D[khTmojTm`[kf_[Nn\WZY\[¢]���mo��st]i}ghkf_stY�ng^`[NarWZ]_sthkhT^`[�ng^�¤�G 9 [T}gj¢}gY
ao�	ao]_^Nn���st�g]if_|~}gfihTm��S����^`[khkfiz{WZhkf_stY@ng^¢]vWlhdWZfi]i]_^�ng^�]�� c~�D[khTmojTm`[kf_[FeS^ojkzl^ohXWZ]_stjT[Fn���^`[khkfizl^oj�]vWlnDf_[d[kfieHWZhkf_stY�n\WZY\[F]_^
[k�	[ThT�ozl^�ao]ifiz{WZhkf_|p}\^�^oh�]vW{ngmojkfi��^�[Tm`ao}g]vWZfijT^�jTm`[k}g]ihdWZY~hT^Png^¢]���st�g]if_|p}gfihTm��S¾ ]½^`[ThUfizbeSstjkhdWZYph�ng^�jdWZegeS^o]_^oj�|~}\^Nng^
hT^o]_[Nzls	ng�o]_^`[[TstY~hNw�stjkhT^ozl^oY~hb[keJm`ao}g]vWZhkf«wx[rq¼hdWZY~h]vW�a`stYgYHWZf_[T[dWZY\a`^�ng^`[PegjTspa`^`[T[T}\[Nao]ifiz{WZhkf_|p}\^`[z{WZjkhkf_^oY\[^`[kh
eS^o},a`stYgYp}\^LeJst}gj�n���WZ}ghkjT^`[�a`stY\nDfihkf_stY\[Fstjk�gfihdWZ]_^`[r�

VX^oeg}gf_[�]_^`[�hkjdWr�tWZ}D��wxstY\n\WZzl^oYphdWZ}D��ng^��Q^ofi��c~hTstY�^oh�º,}gjkjdWr���Å®r¯2�2���¨qDng^FY\stz��gjT^o}D��zls	ng�o]_^`[�hkc\^ojkzbf_|~}\^`[
��WZegeS^o]_m`[�eg]i}\[�a`stzbz�}gY\mozl^oY~hZ?�²�º�eJst}gj%?�Y\^ojk���{²�WZ]vWZY\a`^�º�spng^o] ��stY~h�mohTm�ngmo��^o]_stegeJm`[©eJst}gj©[Tfiz�}g]_^oj�]���mo��sM>
]i}ghkf_stY�ng^`[¢arWZ]_sthkhT^`[P[dWZf_[TstYgYgf_�ojT^`[Nng^�¤�G 9 qJz{WZf_[¢eJ^o}�a`stY\a`^ojkY\^oY~hP]�� fiY \}\^oY\a`^{ng^`[��tWZjkfvWZhkf_stY\[Nng^b]���st�g]if_|p}gfihTm
[k}gj�]���mo��st]i}ghkf_stY�nD}�¤�G 9 �x^�� �\� ��WZjTn�³oµL¶t·_¸vq�®r¯��@sU± $ËWZYHWZ]_^�³oµL¶t·_¸_q�®r¯�°�¹�± $gjdWZY\£`stf_[�³oµX¶t·_¸_q©®r¯�¯�Ì�± $HWZYHWZ]_^�^ohCDWZ]i�tWZfi]�q�®r¯�¯MsU±#"~WZÉ�s�[kÉ	��³oµU¶t·_¸vq¼®r¯�¯�Æ��¨�J�Q^`[Lº�spng�o]_^`[�ng^l¤©fijTao}g]vWZhkf_stY�/XmoY\mojdWZ]_^Nwxst}gjkYgf_[d[T^oY~hLng^`[X[kfiz�}g]vWZhkf_stY\[
hkjT�`[�egjTm`aof_[T^`[�nD}uao�	ao]_^F[dWZf_[TstYgYgf_^oj�Wtaohk}\^o]JnD}u¤�G 9 q~z{WZf_[�]vW¢zlspngmo]if_[¡WZhkf_stY�^oh©]�� fizbeg]_mozl^oY~hdWZhkf_stY�n�� }gY\^�arWZ]_sthkhT^
jTm`[kf_nD}\^o]i]_^,WZ} e#�t]_^ [k}\n�jT^`[khT^ ngmo]if_arWZhT^���VLWZY\[la`^ a`stYphT^¨�	hT^�q�]_^`[ ?�²�º WZegeHWZjdWZf_[T[d^oY~hl]���st}ghkfi]U]_^ueg]i}\[b[Tfizbeg]_^
^ohb]_^ueg]i}\[{WZeghT^,ª�[kfiz�}g]_^oj{]���mo��st]i}ghkf_stY´eJs�[T[kfi�g]_^un�� }gY\^�arWZ]_sthkhT^�ng^,¤�G 9 [k}gj}gYyao�Dao]_^ n���st�g]if_|~}gfihTm���GFY Y\^
wx^ojdWPeHWt[rqgn\WZY\[U}gY egjT^ozbf_^ojUhT^ozbe\[rq\n�� cp�peJsthkc\�`[T^XeHWZjkhkf_ao}g]if_�ojT^�[T}gj�]���WZzbeg]ifihk}\ng^�ng^`[���WZjkfvWZhkf_stY\[�ng^X]���st�g]if_|p}gfihTm
z{WZjkhkf_^oYgY\^��
ced���d�� � q��6i0mgn�o@l;p5nrq�j �-�0o � ���/m	�"o ����� �eo@p�i0k5i0o�ngo

��� }ghkfi]if_[dWZhkf_stY�ng^bzls	ng�o]_^`[�moY\^ojk��mohkf_|p}\^`[N^`[khL�HWt[dm`^{[k}gjL]vW a`stY\[d^ojk�tWZhkf_stY�ng^b]���moY\^ojk��f_^�ªu]vW�[k}gjÅw�Wta`^{ng^b]vW
arWZ]_sthkhT^bjTmoz{WZY\^oY~hT^��¼�Q^`[LegjkfiY\aofieHWZ}D� \}D�:moY\^ojk��mohkf_|p}\^`[Lfizbeg]if_|p}\m`[¢[TstY~hDt��Å®��F]�� fiY\[dst]vWZhkf_stY�[Tst]vWZfijT^fiY\aof_ng^oY~hT^
WZ}{e#�t]_^��x^oY{[k}gegeJs�[dWZY~h�]���WZhkzls�[kegc\�ojT^�hkjdWZY\[TeHWZjT^oY~hT^���ngstY~h�}gY\^UeHWZjkhkf_^�^`[kh�jTm Hm`adcgf_^�eHWZj�]���WZ]i�Sm`ngs�Y\stYlY~}g]Sng^`[
arWZ]_sthkhT^`[���¹��S]_^�jdW`��stYgY\^ozl^oYph¿hkc\^ojkzbf_|p}\^�fiYDwxjdWZjTst}g��^�mozbf_[½��^ojT[Q]���WZhkzls�[kegc\�ojT^��ZVX^`[Qa`stY~hkjkfi�g}ghkf_stY\[�zbfiY\stjkfihdWZfijT^`[
�tWZjkfvWZ�g]_^`[{egjTsr��^oYHWZY~hung^1t���Í��]vW:aTcHWZ]_^o}gj{f_[d[k}\^�nD} hkjdWZY\[keJstjkhlzlmojkf_nDf_stYHWZ]LWZhkzls�[kegc\mojkf_|~}\^�^oh,�zsp�nD} \}D�
hkc\^ojkzbf_|~}\^�ng^la`stY\nD}\aohkf_stY�ng^l]vW aTcHWZ]_^o}gjN��^ojT[�st}�ng^oeg}gf_[�]vW [k}g�\[k}gjÅw�Wta`^,�¥eJs�[kfihkf«wU[kf�]vW [k}g�\[k}gjÅw�Wta`^l^`[kh�eg]i}\[
aTcHWZ}\ng^�|p}\^�]vW�[T}gjÅw�Wta`^���eJ^o}g��^oY~hbY\mrWZzlstfiY\[{WÃ»�^`aohT^ojb[T^oY\[kfi�g]_^ozl^oY~h{]_^`[N�gfi]vWZY\[{moY\^ojk��mohkf_|~}\^`[r� ¦ ����^¨�Da`�`[Å§ust}
]_^ ¦ ngm¨w�WZ}ghÅ§�n���moY\^ojk��f_^N^`[Th�hkjdWZY\[Åw�stjkzlmN^oY�a`stY\ng^oY\[dWZhkf_stY@st}�[k}g�g]ifiz{WZhkf_stY@nD}@¤�G 9 �	fvWb]vWladcHWZ]_^o}gjX]vWZhT^oY~hT^ng^
[k}g�g]ifiz{WZhkf_stYQ�

®�s �



�����*� �������*�����0	������1�%$324�����I�Z	6	�*).��,���!���=;��	�/) 7�8�(��9 �!���"	��<;�=�=*)

ÈFsthkjT^{zlspngmo]if_[dWZhkf_stY ng^`[Pao�	ao]_^`[Pn�� c~�D[khTmojTm`[kf_[^`[khN�HWt[Tm`^{[T}gj�]_^`[NjTm`[k}g]ihdWZhT[PY~}gzlmojkf_|p}\^`[bng^`[�zls	ng�o]_^`[Nng^
$\jdWZY\a`stf_[:³oµP¶t·_¸F�Å®r¯�¯�Ì��l|~}\^�]���stY´a`stY\[kf_ngmojT^ojdW�a`stzbzl^ ��moY\mojkf_|~}\^`[����Q^o}gjT[�zlspng�o]_^`[{hkc\^ojkzbf_|~}\^`[uª:}gY\^�nDf >
zl^oY\[Tf_stY@fiY\ao]i}gh¢]_^PhkjdWZY\[keSstjkhLzlmojkf_nDf_stYHWZ]�ng^aTcHWZ]_^o}gjrqQ]���^¨»�^oh¢ng^[T^ojkjT^bnD}�¤�G 9 q�^ohL[TstY�Wtng[Tstjkeghkf_stY�n\WZY\[X]_^
jTmo��st]ifihT^��p����m`aTcHWZYg��^Xng^X¤�G 9 ^oY~hkjT^�]_^`[©nDf«»�mojT^oY~hT[©jTm`[T^ojk��stfijT[X�xarWZ]_sthkhT^�qpWZhkzls�[kegc\�ojT^�qpjTmo��st]ifihT^���^`[Th©WZ]_stjT[�mohk}\nDf_m
eJst}gjUnDf«»�mojT^oY~hT^`[U��WZ]_^o}gjT[�ng^X]vW|p}HWZY~hkfihTmLhTsthdWZ]_^¢ng^�¤�G 9 [T}gj�}gY�ao�Dao]_^Ln���st�g]if_|p}gfihTm��\¾ ]_[�hkjTst}g��^oYphF|p}Q� }gY�ao�	ao]_^
n�� cp�	[ThTmojTm`[kf_[U^`[kh�eJs�[T[kfi�g]_^XeJst}gj�}gY\^L|~}HWZYphkfihTmLhTsthdWZ]_^Lng^�¤�G 9 a`stzbegjkf_[T^L^oY~hkjT^N¹D��¯^oh�ÆD��° � � ! ��� Ép���x[Tstfih�}gY\^egjT^`[d[kf_stY hTsthdWZ]_^�m`|p}gfi�tWZ]_^oYphT^�a`stzbegjkf_[T^�^oY~hkjT^ �tÆ^ohN®rÆ�Ìz��HWZj¡�����g�½^o}gj�mo��st]i}ghkf_stY�ng^L]vWbz{Wt[T[T^Lng^L]vWarWZ]_sthkhkhT^
eJst]vWZfijT^¢ng^�¤�G 9 ^`[kh�fi]i]i}\[ThkjTm`^�[k}gj�]vWN�\��}gjT^�s\��ÍbeSst}gj�}gY\^Lz{Wt[d[T^XhTsthdWZ]_^¢ng^N¤�G 9 mo�~WZ]_^�ªbÆD��° � � ! ��� É	�\�
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�Q^¢aTc\stf«�,ng^�a`^Lzlspng�o]_^�[T^ojkh�[kfizbeg]_^ozl^oYphXªfi]i]i}\[ThkjT^oj�]���^¨»�^oh�ng^L]vWjTmoeJstY\[T^Xw�stjkhT^ozl^oY~hFY\stY*>�]ifiY\mrWZfijT^Nng^L]vW

arWZ]_sthkhT^{eS^ojkz{WZY\^oYphT^�WZ}D�@��WZjkfvWZhkf_stY\[�n���st�g]if_|p}gfihTmlegjkfiY\aofieHWZ]_^ozl^oYphnD}\^�ªu]vWuY\stY*>�]ifiY\mrWZjkfihTm�nD}.jdW`��stYgY\^ozl^oYph
hkc\^ojkzbf_|p}\^�Wr��^`a¢]vWPhT^ozbeJmojdWZhk}gjT^�ng^L]vWbarWZ]_sthkhT^�^ohU]_^`[�jTmohkjTs�Wtaohkf_stY\[FY\stY*>�]ifiY\mrWZfijT^`[�Wt[T[dspaof_m`^`[�f_aof½WZ},hkjdWZY\[keSstjkh
zlmojkf_nDf_stYHWZ]	ng^�aTcHWZ]_^o}gj�^oh¼ª�]���^¨»�^oh½ng^�[d^ojkjT^�nD}P¤�G 9 �r����mo��st]i}ghkf_stYng^�]vW�z{Wt[d[T^���]vWtaofvWZfijT^�eJ^o}gh½¬ohkjT^©ngm`a`stzbeSs�[Tm`^
^oY�|~}HWZhkjT^`[XmohdWZeJ^`[:t��x¾k��}gY\^N]_^oY~hT^ngm`aojTstf_[T[dWZY\a`^Png^�]vW{z{Wt[T[T^PW`��^`aN]���WZ}g��zl^oY~hdWZhkf_stY�ng^N]���st�g]if_|p}gfihTm��J¤�stzbzl^
fiY\nDf_|p}\m`^�n\WZY\[N]vW,[T^`aohkf_stY s\�i®���¹Dq½]vW,]ifiY\mrWZjkfihTm�^oY~hkjT^�]vW�z{Wt[d[T^{^ohP]���st�g]if_|~}gfihTm�egjTs��pf_^oYphnD}�hT^ozbe\[ng^ljT^ohdWZjTn
hkjT�`[ w�WZfi�g]_^´�0/ ¹�Ì�ÌyWZY\[¡��^¨�Df_[khdWZY~h,^oYphkjT^@]_^`[���WZjkfvWZhkf_stY\[�n���st�g]if_|p}gfihTm�^oh�]vW�jTmoeJstY\[T^:��]vWtaofvWZfijT^�� q Y jT^ohdWZjTn[Tfi��Ygf«�HarWZhkf«wQWZ}gjdWZfih�ngstYgY\mU}gY\^�w�stjkzl^U^o]i]ifieghkf_|p}\^FªLa`^ohkhT^UeSstjkhkf_stY¢±S�x¾T¾Å�½}gY\^Fngm`aojTstf_[T[dWZY\a`^FWZ�gjk}geghT^Fng^�]vWXz{Wt[T[d^
ng^l¤�G 9 zl^oYHWZY~h�ª�]vW�nDf_[keHWZjkfihkf_stY�ng^P]vW�arWZ]_sthkhT^eJ^ojkz{WZY\^oY~hT^bfiY\[khdWZ�g]_^�±��x¾d¾T¾Å��}gY:jTmo��fizl^bao]ifiz{WZhkf_|~}\^b[khdWZ�g]_^
Wr��^`a{[T^o}g]_^ozl^oYphPng^`[NarWZ]_sthkhT^`[�ng^u¤�G 9 [dWZf_[TstYgYgf_�ojT^`[Q±��x¾!2¢�F}gY\^lhkjdWZY\[Tfihkf_stY�WZ�gjk}geghT^�ª eg]i}\[��HWt[T[d^bst�g]if_|~}gfihTm
z{WZjT|p}\m`^LeHWZjU]vWNw�stjkz{WZhkf_stY�jdWZegf_ng^Nn�� }gY\^LfizbeSstjkhdWZYphT^�arWZ]_sthkhT^LeJ^ojkz{WZY\^oY~hT^��?�Y a`stY\[kf_ngmojdWZY~hla`^ohkhT^umo��st]i}ghkf_stY a`stzbzl^uarWZjdWtaohTmojkf_[khkf_|~}\^ ng^�]���^¨»�^ohn�� }gY\^�jTmohkjTs�Wtaohkf_stY eJs�[kfihkfi��^�[k}gjN]vW
arWZ]_sthkhT^�jTm`[kf_nD}\^o]i]_^�q¿]vW,�\��}gjT^�s\��ÍD��W�[k}g�����ojT^�|p}\^�]_^�[T�	[khT�ozl^�ao]ifiz{WZhkf_|p}\^�z{WZjkhkf_^oY eJ^o}gh¬ohkjT^���jTs�[d[kf_�ojT^ozl^oY~h
jTm`nD}gfih¢ª�ng^o}D��mohdWZhT[X[khdWZ�g]_^`[�fiY\nDf_|~}\m`[X[k}gj�]vWl�\��}gjT^Rs\��ÍD� �@a`stjkjT^`[keJstY\n\WZY~hLjT^`[keJ^`aohkfi��^ozl^oY~h¢ª{]vWlegjTm`[d^oY\a`^P^oh
ª�]���WZ�\[T^oY\a`^{n�� }gY\^barWZ]_sthkhT^beS^ojkz{WZY\^oYphT^lng^{¤�G 9 �J����WZfijT^lnD}.ao�Dao]_^n�� c~�D[khTmojTm`[kf_[LY\^bngmoeJ^oY\n.WZ]_stjT[¢|p}\^Png^]vW
z{Wt[d[T^�z{WÃ�	fiz{WZ]_^Fng^�]vWXarWZ]_sthkhT^UeJ^ojkz{WZY\^oY~hT^F^oh�ng^�]vWLnDf_[ThdWZY\a`^U^oY~hkjT^�]_^`[�st�g]if_|~}gfihTm`[�aojkfihkf_|p}\^`[�jT^`[keJ^`aohkfi��^ozl^oY~h
WZegeJ^o]_m`^`[ v3�

w
� �2143 � ^oh v3�

w
� �2143 9 Wr��^`a v7�

w
� �2143 965 v3�

w
� �2143 � �VXWZY\[F]_^`[X[T^`aohkf_stY:[k}gfi�tWZYphT^`[rqË]vWbhdWZfi]i]_^NeSsthT^oYphkf_^o]i]_^PnD}:ao�Dao]_^N^oh�[dW{[d^oY\[kfi�gfi]ifihTmN[dstY~hX^`[khkfizlm`^`[F^ohXnDf_[Tao}ghTm`^`[

[dmoeHWZjTmozl^oY~hPeSst}gj¢]_^`[�hkjTstf_[�jTmohkjTs�Wtaohkf_stY\[NeJs�[kfihkfi��^`[NWt[T[dspaof_m`^`[�jT^`[keS^`aohkfi��^ozl^oYphWZ}�hkjdWZY\[keJstjkh¢zlmojkf_nDf_stYHWZ]�ng^
adcHWZ]_^o}gjrq½ª�]���^¨»�^oh�ng^]vW�eSst}\[d[kf_�ojT^b[k}gjX]���WZ]i�Sm`ngs,ng^]vWuarWZ]_sthkhT^beS^ojkz{WZY\^oYphT^{ng^{¤�G 9 ^oh�ª�]vW a`stY\nD}\aohkf_stY�^oY
7 �yK�P=k S T-Y1S EyILK^koYRQtS ErMREyG8ErGCv.KUWRQtSoZ E h I�E8k�MREHYR{ P=TUSCK�S Q�T-P=k\e p KUkokoE fxT-Y�e�W1Z E8kokoQ�T-PiS T�SCKUI�E+fykoEHZ TUP6S
Y1S Q�I�Q�koN8E8k8�'8 I�I�E8k�koT-P6S'Z E8I�Q�NHE8kW.K�Z:9�;=<>;�? _A@CB ;=<>;�? D�EGF @,H�IKJ � E TMLND E8knS'I�K^jUZCK"D)Q�S Nji<ILK<koYRZol�K�G8ErEHS J I�ExZCK ² T-P pJT ² E8P WRI�KUP=NwSCKUQtZ E-�
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[k}g�\[k}gjÅw�Wta`^lng^l]���moY\^ojk��f_^{hkc\^ojkzbf_|~}\^��¼�½WujTmohkjTs�Wtaohkf_stY�eSs�[kfihkfi��^l]if_m`^{ªu]���^¨»�^ohNng^l[T^ojkjT^{nD}�¤�G 9 YQ��^`[kh¢eHWt[�f_aof
mohk}\nDf_m`^��g¾ ]�WPmohTmF[k}g����mojTmL|p}\^F]_^`[�ng^o}D��egjT^ozbf_�ojT^`[�jTmohkjTs�Wtaohkf_stY\[�eJst}g�tWZf_^oYphUaojTm`^oj�}gY\^�fizbeJstjkhdWZY~hT^Xcp�	[khTmojTm`[Tf_[
n\WZY\[¼]���mo��st]i}ghkf_stYbnD}b¤�G 9 �ÃÈ�st}\[½egjTsteJs�[TstY\[rqÃ^oYNeHWZjkhkf_ao}g]if_^ojrqt|p}\^�]_^`[¼zlm`arWZYgf_[kzl^`[�ªU]���stjkfi��fiY\^�ng^�a`^`[½cp�	[khTmojTm`[Tf_[
Y\^LeS^o}g��^oYph�aojTm`^oj�|p}Q� }gY\^Lc~�D[khTmojTm`[kf_[�]ifizbfihTm`^��

²�f_^oY�|p}\^]_^`[¢egjkfiY\aofieHWZ]_^`[Pa`stY~hkjkfi�g}ghkf_stY\[moY\^ojk��mohkf_|~}\^`[N��WZjkf_^oY~h¢w�stjkhT^ozl^oY~hªu]���m`aTc\^o]i]_^�nDfi}gjkY\^{^oh�[¡WZf_[TstY*>
Ygf_�ojT^�q�ng^`[Nzls���^oYgY\^`[{WZYgY~}\^o]i]_^`[{stY~hbmohTmua`stY\[kf_ngmojTm`^`[rq�arWZjdWtaohTmojkf_[dWZY~h{}gY\^�arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^�ng^ ¤�G 9 ^oY
m`|~}gfi]ifi�gjT^l[¡WZY\[XWta`ao}gzN}g]vWZhkf_stY�st}@eJ^ojkhT^PY\^ohkhT^lWZYgY~}\^o]i]_^lng^z{WZhkf_�ojT^��3?�Y�egjT^oYHWZYph�ng^`[Lzls���^oYgY\^`[�WZYgY~}\^o]i]_^`[rq
fiY\ngmoeS^oY\n\WZYphT^`[�ng^�]vW�egjTm`a`^`[T[kf_stYÁao]ifiz{WZhkf_|~}\^�q�]_^`[�ng^o}D�´e#�t]_^`[uOkst}\^oY~h ng^`[�j��t]_^`[�[T�pzlmohkjkf_|p}\^`[{eJ^ojkzl^ohkhdWZY~h
]���^¨�	f_[khT^oY\a`^un�� }gY\^�arWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^�WZ}\[T[kf��gf_^oY�WZ}D��e#�t]_^`[PÈFstjTn�^oh Cp}\n���È�s�[�zls	ng�o]_^`[PY\^{eJ^ojkzl^ohkhT^oY~h
ngstY\a�ao]vWZfijT^ozl^oYph�eHWt[¿]���^¨�	f_[khT^oY\a`^�n�� }gY\^�arWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^UWtaohk}\^o]i]_^©}gYgf_|p}\^ozl^oY~h�WZ}Pe%�t]_^�Cp}\n�qZz{WZf_[�a`^o]i]_^ > aof
[T^ojdWegjkf_[T^La`stzbzl^LjTm¨w�mojT^oY\a`^��
ced���d�� � k5l�j6o ��q3k5p  i�k n!�%nrq(j6l�m0���+� �el�m	���6k

�Q^`[N��jdWtnDf_^oY~hT[Phkc\^ojkzbf_|~}\^`[NegjTsr��s	|p}\m`[¢eHWZj�]_^`[���jdWtnDf_^oY~hT[P]vWZhkfihk}\nDfiYHWZ}D��n�� fiY\[Tst]vWZhkf_stY�ª ]vW [T}gjÅw�Wta`^lng^{]vW
eg]vWZY\�ohT^�^oYg��^oY\nDjT^oYphb}gY�hkjdWZY\[TeSstjkhng^�adcHWZ]_^o}gjl^oY~hkjT^�]_^`[NjTmo��f_stY\[Png^��HWt[T[T^`[^ohPng^{cHWZ}ghT^`[]vWZhkfihk}\ng^`[^ohP]_^`[
e%�t]_^`[��	fvWF]vWXaofijTao}g]vWZhkf_stY�WZhkzls�[kegc\mojkf_|p}\^��5H�}bng^o]vªXng^�]vW�a`^o]i]i}g]_^Ung^��WtnD]_^o��qt]vW�aofijTao}g]vWZhkf_stY{ng^o�	f_^oY~h�fiY\[khdWZ�g]_^�^oh
]vWZf_[T[T^Leg]vWta`^�ªP}gY,jTmo��fizl^¢nD�pYHWZzbf_|p}\^¢ngstzbfiY\m�eHWZjU]_^`[�fiY\[khdWZ�gfi]ifihTm`[��HWZjTspao]ifiY\^`[r�H�Q^¢[k�D[khT�ozl^LngmoegjT^`[T[kf_stYgYHWZfijT^
|~}gf�[r� fiY\[khdWZ]i]_^XeJ^ojkzl^oh�n���Wt[T[k}gjT^oj�]vWNz{W@Ok^o}gjT^XeHWZjkhkf_^Lng^F]vWPjT^`nDf_[Thkjkfi�g}ghkf_stY zlmojkf_nDf_^oYgY\^¢ng^LaTcHWZ]_^o}gjr�g�Q^`[U�gfi]vWZY\[
moY\^ojk��mohkf_|~}\^`[�f_[T[k}\^`[Xng^`[Xzl^`[k}gjT^`['2�fiÉpfiYg� [k}g�����ojT^oYph¢|~}\^]vW�a`stYphkjkfi�g}ghkf_stY�zlsr��^oYgY\^�Wtaohk}\^o]i]_^lWZ}D��e#�t]_^`[L^`[kh
w�WZfi�g]_^l^ohNng^b]���stjTnDjT^{ng^l|p}\^o]_|p}\^`[*�A� z & 9 �xÊ¿WZfi��^�^oh�¾ Yg��^ojT[dst]i]�q�®r¯�°�Æ��¨�'�¼st}ghT^¨wxstf_[rq¼a`^ohkhT^{a`stYphkjkfi�g}ghkf_stY�eJ^o}gh
ng^o��^oYgfijFfizbeJstjkhdWZY~hT^bW`��^`aN]���WZ}g��zl^oY~hdWZhkf_stY.ng^�]vWlegjT^`[d[kf_stY�WZhkzls�[kegc\mojkf_|p}\^��S�½WleJs�[T[kfi�gfi]ifihTmNn�� }gY\^�fiY\[ThdWZ�gfi]ifihTm
jTm`[k}g]ihdWZY~hT^�[k}gjl]vW:arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^�ng^,¤�G 9 W:mohTm fiYgfihkfvWZ]_^ozl^oYph�egjTsteJs�[Tm`^ eHWZjDCDWZ�~WZY ³oµN¶t·_¸ �Å®r¯��tÍ��^oh
/�f_^ojdWt[TaTc�^oh+�½s	stY �Å®r¯��tÍ���z{WZf_[�]���WZzbeg]ifihk}\ng^{^ohL]_^`[Lzlm`arWZYgf_[kzl^`[Nng^b]�� c~�D[khTmojTm`[kf_[¢YQ��mohdWZf_^oY~hPeHWt[¢mohk}\nDf_m`[r�Q¾À]_[
egjTsteSs�[T^oYphU|~}\^�[kfS}gY\^X|~}HWZYphkfihTmL[k}67{[dWZY~hT^Xng^¢¤�G 9 ^`[kh�nDf_[TeSstYgfi�g]_^�qD}gY\^XarWZ]_sthkhT^X[khdWZ�g]_^�eSst}gjkjdWZfih�[T^FjT^¨w�stjkzl^oj
ªl}gY\^�egjT^`[T[kf_stY�egjTspadc\^Nng^1+ ®��HWZjr� q Y\^¢hT^o]i]_^P|p}HWZY~hkfihTmPYQ��^`[kh�egjTst�HWZ�g]_^ozl^oYphLeHWt[FnDf_[TeSstYgfi�g]_^Wtaohk}\^o]i]_^ozl^oY~h�¥��stfijU]vWbnDf_[Tao}\[T[Tf_stY,ª]vWN�\Y,ng^La`^ohkhT^¢[T^`aohkf_stYË�¨qH^oY~hkjdWÃÂ_YHWZY~hLWZ]_stjT[U]vWnDf_[TeHWZjkfihkf_stY�ng^X]vWbarWZ]_sthkhT^LeJ^ojkz{WZY\^oY~hT^��?�Yba`stY\[kf_ngmojdWZY~h�|p}\^�]_^©hkjdWZY\[keJstjkh¿ng^�aTcHWZ]_^o}gj�^`[Th½egjkfiY\aofieHWZ]_^ozl^oY~h©a`stY\nD}gfih¿eHWZj¿]_^`[¿fiY\[khdWZ�gfi]ifihTm`[¿�HWZjTspao]ifiY\^`[�q
]_^ \}D�lng^UaTcHWZ]_^o}gj�WZYgY~}\^o]Ëzlsr��^oY����U^`[kh�^¨�Degjkfizlm�eHWZj /Xf_^ojdWt[TaTc�^oh\�½s	stY��Å®r¯��tÍ��¿��jKJta`^�ªX]vWXeHWZjdWZzlmohkjkf_[dWZhkf_stY
[kfizbeg]if«�Hm`^�ng^RCphTstY\^{�Å®r¯��t¹��U[k}gfi��WZY~h�]vW]_stfQng^LegjTsteJstjkhkf_stYgYHWZ]ifihTmWZegegjTspadc\m`^ t
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	 ^`[khP]vW,egjT^`[T[kf_stY WZhkzls�[kegc\mojkf_|~}\^�q , ]vW hT^ozbeJmojdWZhk}gjT^uzlsr��^oYgY\^ung^�]vW,arWZ]_sthkhT^u^oh , 
 q½]vW�hT^ozbeSmojdWZhk}gjT^zlsr��^oYgY\^�m`|p}HWZhTstjkfvWZ]_^���¤�^o]vW,fi]i]i}\[ThkjT^�jdWZf_[dstYgYHWZ�g]_^ozl^oY~h�|p}\^�]���^�7{arWtaofihTm nD}�hkjdWZY\[TeSstjkhb^`[khPegjTsteSstjkhkf_stYgY\^o]i]_^�q
n�� }gY\^LeHWZjkh�ªP]vWPegjT^`[T[kf_stY,WZhkzls�[kegc\mojkf_|p}\^¢^oh¢qDn���WZ}ghkjT^LeHWZjkhrq\ªP}gY\^Xeg}gf_[T[¡WZY\a`^LnD} ��jdWtnDf_^oY~h�hkc\^ojkzbf_|p}\^¢^oYphkjT^
]_^`[F�HWt[d[T^`[F^oh�]_^`[�cHWZ}ghT^`[�]vWZhkfihk}\ng^`[r�J¾ ]¿^`[khXWt[d[k}gzlm¢fizbeg]if_aofihT^ozl^oYph�|~}\^N]���WZhkzls�[kegc\�ojT^PeJst]vWZfijT^�]_s	arWZ]_^N^`[ThXª{]vW
zl¬ozl^LhT^ozbeSmojdWZhk}gjT^Nn���m`|~}gfi]ifi�gjT^N|~}\^X]vWarWZ]_sthkhT^��

Ê¼st}gj�eg]i}\[¢ng^ao]vWZjkhTm�qJ]_^ \}D��ng^baTcHWZ]_^o}gjPW�mohTmjTm`m`aojkfih¢[dst}\[X]vW�wxstjkzl^PegjTsteJs�[Tm`^eHWZj'��WZjTn´³oµ�¶t·_¸ �Å®r¯��@sp�
[k}gfi�tWZYphRt
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s�� � ^`[Th�}gY\^a`stY\[khdWZYphT^lng^PegjTsteSstjkhkf_stYgYHWZ]ifihTml�tWZjkfvWZ�g]_^[dWZY\[LnDfizl^oY\[kf_stYQq�^oh�� �� }gY\^^`[khkfiz{WZhkf_stY�WZegegjTs	aTc\m`^nD} \}D��ng^,aTcHWZ]_^o}gjlzlmojkf_nDf_stYHWZ]�|~}gf�ngmoeJ^oY\n ng^ ]vW���jdWr�pfihTm�ª�]vW:[k}gjÅw�Wta`^ � q�n�� }gY\^�m`aTc\^o]i]_^�ng^ cHWZ}ghT^o}gj �WZhkzls�[kegc\mojkf_|~}\^��~q\nD} jdW`��stY�eg]vWZY\mohdWZfijT^ � ^oh�ng^L]vWP�	fihT^`[T[T[T^Xng^LjTsthdWZhkf_stY:WZYg��}g]vWZfijT^ � �
��� _���� [! F @#"  D�E%$:����1p h TML "  EwS\[! �koT-P6SrZ E8koW2E8GHS Q�DFE8pJEHP)SrI�K+MREHP=koQtS NJpJT-I�N8G8YRI�KUQtZ E EHS`YRP=E`S EHpJW2NHZCK�S Y1Z EJpJT ² E8P=PREK�S pJT-koWRv=NHZ Q�m6Y=E-�

®�s~°
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s���]_^`[½ng^o}D�¢egjT^ozbf_^ojT[¼hT^ojkzl^`[¼[TstYph½jT^`[keJ^`aohkfi��^ozl^oY~h¿]���moY\^ojk��f_^ ¦ WZ�\[dstjk�Sm`^¨§F�xnDf«»�mojT^oY\a`^�^oYphkjT^�]���moY\^ojk��f_^�fiY\aof_ng^oY~hT^
^oh½]���moY\^ojk��f_^�jTm H^`aTcgf_^��Q^ohQ]_^�jdWr��stYgY\^ozl^oY~h�hkc\^ojkzbf_|~}\^©mozbf_[r�@GFY¢Y\sthT^ ����� !e|� � ������v � w � � � ���

9 { q`]�� fiY\[Tst]vWZhkf_stYeJst]vWZfijT^UWZYgY~}\^o]i]_^FngstYgY\m`^Un\WZY\[�]_^�aTcHWZegfihkjT^N®�q � ]���WZ]i�Jm`ngsLng^�]vWX[k}gjÅw�Wta`^�ng^�]vWXarWZ]_sthkhT^�q � [dstYmozbf_[d[kfi�pfihTm�^oh � ]vWa`stY\[ThdWZY~hT^�ng^ CphT^¨w�WZY*> ²�st]ih L z{WZYQ� �¿WZY~h�|~}\^U]vW¢arWZ]_sthkhT^FeS^ojkz{WZY\^oYphT^�^`[Th�egjTm`[T^oYphT^�q~]vW¢egjT^`[T[kf_stY�WZhkzls�[Tegc\mojkf_|~}\^�x^oY�zbfi]i]ifi�HWZjT[¡��^`[khXngmohT^ojkzbfiY\m`^NeHWZj�]vWbegjT^`[d[kf_stY�ng^N��WZeS^o}gj�[dWZhk}gjdWZY~hT^ng^N]���m`|~}gfi]ifi�gjT^[Tst]if_ng^ >���WZeS^o}gjXnD}.¤�G 9
[T}gfi�tWZYphN�&"~WZzl^`[P³`µ©¶t·_¸_q½®r¯�¯�¹���t

� 	 | �
	 } � w , {6| � ! � � 1 ����� � &�� ?����� | �"� � & � c� � �zs\��¹�Í��
Ê�WZj[Tst}\aof�ng^�[kfizbeg]if_aofihTm�q¿]���mozbf_[T[kfi�	fihTm�W�mohTm{adc\stf_[kf_^ua`stY\[khdWZY~hT^�^ohPmo�~WZ]_^uª,ÌD��¯�Æ��¥��stfij $\stjk��^oh ³`µ¢¶t·i¸vq�®r¯�¯�Æ��
^ohL]_^`[��tWZjkfvWZhkf_stY\[�ng^`[¢egjTstegjkf_mohT^`[¢jdWtnDfvWZhkfi��^`[P^ohLhkc\^ojkzbf_|p}\^`[�ng^b]���WZhkzls�[kegc\�ojT^�WZ}.a`st}gjT[�ng^b]���WZYgY\m`^{[TstY~h¢f_aof
Y\mo��]ifi��m`^`[�� q Y\^hT^ozbeJmojdWZhk}gjT^bm`|~}HWZhTstjkfvWZ]_^{ng^l¹�Ì�Æ,�!WumohTmadc\stf_[kf_^��¼¤�^o]i]_^ > aof�^`[khLhkjT�`[XeJ^o}@[T^oY\[kfi�g]_^lª�]vW�wxstf_[
WZ}D���tWZjkfvWZhkf_stY\[�[dWZf_[TstYgYgf_�ojT^`[�^oh�WZ}D�{��WZjkfvWZhkf_stY\[�n���st�g]if_|~}gfihTm��*?�YD�\YQq	}gY\^�^¨�Da`^oYphkjkf_aofihTm¢Wtaohk}\^o]i]_^�ng^XÌD��Ì�¯�ÍW�mohTm
}ghkfi]if_[dm`^��~�Q^`[�WZ}ghkjT^`[�eHWZjdWZzl�ohkjT^`[�[TstYph©ngstYgY\m`[�n\WZY\[�]_^`[�hdWZ�g]_^rWZ}D�{��moY\mojdWZ}D�{^oY�WZYgY\^¨�g^��	����^oY\^ojk��f_^�Y\^FngmoeS^oY\n
WZ]_stjT[�|~}\^¢ng^X]���st�g]if_|p}gfihTm¢^oh�ng^X]vWbhT^ozbeSmojdWZhk}gjT^Nng^X]vWbarWZ]_sthkhT^¢[k}gfi��WZY~hU]vWPjT^o]vWZhkf_stY t
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Ê¿st}gj�}gY\^Fst�g]if_|p}gfihTmFngstYgY\m`^�qp}gY�mohdWZh�n���m`|p}gfi]ifi�gjT^�eJst}gj©]vW�arWZ]_sthkhT^Fa`stjkjT^`[TeSstY\nuª�� wNv � , 
�� {e| ! q~z{WZf_[©a`^o]i}gf > aof[d^ojdW[khdWZ�g]_^��X}gYgf_|~}\^ozl^oYph�[Tf�t  � , wNv � , 
�� { / ! � �zs\��¹�Æ��
?�hdWZY~hLngstYgY\mP]_^`[F]vWZjk��^`[�fiY\a`^ojkhkfihk}\ng^`[Ln\WZY\[�]vW�ngmohT^ojkzbfiYHWZhkf_stY.ng^�]���WZ]i�Jm`ngs�ng^P[T}gjÅw�Wta`^Png^�]vW�arWZ]_sthkhT^PeS^ojkz{W@>
Y\^oYphT^�Wtaohk}\^o]i]_^DCp}\n�q½[dWu��WZ]_^o}gjNWumohTmlngmohT^ojkzbfiY\m`^�q½n\WZY\[�}gY.egjT^ozbf_^oj�hT^ozbe\[�qQng^hT^o]i]_^{[TstjkhT^b|p}Q� }gY\^larWZ]_sthkhT^
eJ^ojkz{WZY\^oY~hT^X[khdWZ�g]_^�^¨�Df_[khT^UeJst}gj�]���st�g]if_|p}gfihTm�z{WZjkhkf_^oYgY\^LWtaohk}\^o]i]_^ v | � - � � $o' ª¢]vW¢hT^ozbeJmojdWZhk}gjT^XWZegegjTspadc\m`^�ng^®�s~¹ � ^`[khkfizlm`^LeHWZj�Ê�WZfi��^�^oh�¾ÀYg��^ojT[Tst]i]��Å®r¯�°�Æ��¨�J¤���^`[kh�}gY\^¢ngmoz{WZjTaTc\^Pa`st}gjdWZY~hT^Nn\WZY\[�ng^XY\stzN�gjT^o}D��zlspng�o]_^`[
hkc\^ojkzbf_|p}\^`[ �x^�� �\� "pWZÉ�s�[kÉp��^ohPXWZ�S^ojk]_^�q�®r¯�¯�Ì�± $gjdWZY\£`stf_[,³oµL¶t·_¸_q©®r¯�¯�Ì��¨�
�¼st}ghT^¨wxstf_[�q¼}gY\^�fiY\a`^ojkhkfihk}\ng^�fizbeSstjA>
hdWZYphT^Ua`stY\a`^ojkY\^�]���WZzbeg]ifihk}\ng^FnD} \}D�Png^�aTcHWZ]_^o}gj©zlmojkf_nDf_stYHWZ]Ëª�hkjdW`��^ojT[�]vWXa`stY\[khdWZY~hT^ � � q Y\^UWZYHWZ]i�D[T^�eg]i}\[��\Y\^zlstYphkjT^l|p}Q� }gY\^N�~WZzbzl^ljTm`nD}gfihT^bng^�tWZ]_^o}gjT[Lng^ � eJ^ojkzl^ohL]���m`|~}gfi]ifi�gjT^egjTm`a`m`ng^ozbzl^oYph�jT^`|p}gf_[¢^ohX}gY\^�tWZ]_^o}gjjTmrWZ]if_[ThT^ ��| ! ��� W�mohTmXaTc\stf_[Tf_^�q	a`stzbeHWZhkfi�g]_^¢Wr��^`a�]_^`[�^`[Thkfiz{WZhkf_stY\[�ng^ /�f_^ojdWt[daTc ^oh`�¼spstY.�Å®r¯��tÍ��¨�\¤�^o]vW�wxst}gjkYgfih
WZ]_stjT[U}gY�WZ]i�Sm`ngs{n���m`|~}gfi]ifi�gjT^ � | ! �"! -D�Ê¼st}gj�n���WZ}ghkjT^`[�st�g]if_|p}gfihTm`[rqZ]���mohk}\ng^�ng^`[�a`st}gjk�J^`[#� wNv�� , { ^oYNwxstY\aohkf_stYbng^©]vWUhT^ozbeJmojdWZhk}gjT^�eS^ojkzl^oh�n���mohk}\nDf_^oj]vWP[khdWZ�gfi]ifihTmLng^X]vWParWZ]_sthkhT^L^ohUn���^`[khkfizl^oj�]_^`[���WZ]_^o}gjT[�aojkfihkf_|p}\^`[Ung^�]���st�g]if_|~}gfihTm��Ë¤�^o]i]_^ > aofQ^`[Th�hkjdWta`m`^L[T}gj�]vWN�\��}gjT^s\� s\q¿n\WZY\[N}gY�egjT^ozbf_^ojPhT^ozbe\[rq¼eSst}gjNhkjTstf_[Pst�g]if_|p}gfihTm`[aojTstf_[T[dWZYphT^`[�t � - � � $ ' q �%$�� - ' ^oh 8 - ' �¼Ê¿st}gjP]���st�g]if_|~}gfihTmWtaohk}\^o]i]_^ v | � - � � $o' �x^oh�]_^`[�st�g]if_|~}gfihTm`[�fiYDwxmojkf_^o}gjT^`[¡�¨q\]vWNwxstY\aohkf_stY&� wNv � , { eJs�[T[T�`ng^XhkjTstf_[�eJstfiY~hT[�n���WZYgY~}g]vWZhkf_stY[dmoeHWZjTm`[{eHWZj�}gY zbfiYgfizN}gz4^oh�}gY�z{WÃ�	fizN}gz&]_sparWZ]��©¾ ]�^¨�	f_[khT^:WZ]_stjT[�ng^o}D� m`|~}gfi]ifi�gjT^`[u[khdWZ�g]_^`[�q�}gY ª.�HWt[T[d^
hT^ozbeJmojdWZhk}gjT^�a`stjkjT^`[keJstY\n\WZY~h�ª�]vW:[kfihk}HWZhkf_stY ¦ Wtaohk}\^o]i]_^¨§�^ohP}gY´ª�cHWZ}ghT^uhT^ozbeJmojdWZhk}gjT^�� 5 ®r°�Ì ���¨q�z{WZf_[]vW
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Température de surface de la calotte permanente (K)
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Pression atmosphérique de surface (milibars)
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Coefficient de transport atmosphérique
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VX^ hT^o]i]_^`[{hT^ozbeSmojdWZhk}gjT^`[�Y\^�[TstYph�Wta`a`^`[T[Tfi�g]_^`[rq�WZ}yegjT^ozbf_^oj�stjTnDjT^�q�|p}\^ eSst}gj�ng^`[lfiY\[Tst]vWZhkf_stY\[�^oh{ngstY\a�ng^`[
st�g]if_|p}gfihTm`[�fizbeJstjkhdWZY~hT^`[rq�a`^�|p}gfD^¨�Deg]if_|p}\^�]_^`[���WZ]_^o}gjT[�jT^o]vWZhkfi��^ozl^oY~h�mo]_^o��m`^`[�ng^`[�st�g]if_|p}gfihTm`[�aojkfihkf_|p}\^`[�ng^�jT^ohTst}gj
^ohrqDeHWZjFa`stY\[Tm`|~}\^oYphrq\]���WZzbeg]ifihk}\ng^�]ifizbfihTm`^¢ng^L]vWPhdWZfi]i]_^Lz{WÃ�Dfiz{WZ]_^�ng^X]�� cp�	[khTmojTm`[Tf_[FWt[T[Ts	aof_m`^��

¤�stzbzl^�fiY\nDf_|p}\m�[k}gj�]vW.�\��}gjT^.s\��ÆDq�]vW�hdWZfi]i]_^:^¨»J^`aohkfi��^:ng^�]�� c~�D[khTmojTm`[kf_[ungmoeJ^oY\n´egjkfiY\aofieHWZ]_^ozl^oYph,ng^,]vW
egjT^`[d[kf_stY�n���m`|p}gfi]ifi�gjT^{ÊU�¼nD}.jTmo��fizl^{[dWZY\[�arWZ]_sthkhT^`[�eJ^ojkz{WZY\^oY~hT^`[r�¿¾À]�^`[kh¢fizbeJstjkhdWZY~hng^lnDf_[Tao}ghT^oj�]_^`[¢�tWZ]_^o}gjT[
eJs�[T[kfi�g]_^`[�ng^�a`^ohkhT^LegjT^`[T[kf_stYQ�
� 68G?ISJ:G?G36�2C9

����WZzbeg]ifihk}\ng^,ng^`[��WZjkfvWZhkf_stY\[lao]ifiz{WZhkf_|p}\^`[l[k}gjb}gY ao�	ao]_^ n���st�g]if_|p}gfihTm�^`[kheg]i}\[b��moY\mojdWZ]_^ozl^oYphlw�stjkhT^ozl^oY~h
jT^o]if_m`^ª{]vWl|p}HWZY~hkfihTmng^¤�G 9 nDf_[keJstYgfi�g]_^Nn\WZY\[�aTcHWtao}gY.ng^`[FjTm`[T^ojk��stfijT[Xng^b¤�G 9 ngstY~hX]_^`[FegjkfiY\aofieHWZ}D��[TstYphF]vW
arWZ]_sthkhT^¢eS^ojkz{WZY\^oYphT^�q\]_^LjTmo��st]ifihT^¢^oh�]���WZhkzls�[kegc\�ojT^�� �¼st}ghT^¨wxstf_[rqHa`^`[U|~}HWZYphkfihTm`[F[dstY~h�eJ^o},a`stY~hkjdWZfiYphT^`[r�

�½W.|p}HWZY~hkfihTm�ng^�¤�G 9 egjTm`[T^oYphT^�n\WZY\[{]vW.arWZ]_sthkhT^,jTm`[kf_nD}\^o]i]_^.Cp}\n ^`[kh{^oY´eHWZjkhkf_ao}g]if_^oju^oY\a`stjT^�]���st�*Ok^oh�ng^
Y\stzN�gjT^o}\[T^`[�fiYphT^ojkjTst�~WZhkf_stY\[r�;CDW ¦ arWZeHWtaofihTm¨§�ªPa`stY~hkj��t]_^ojU]vWNegjT^`[T[kf_stY,WZhkzlstegc\mojkf_|p}\^�Wr��^`aX]_^`[��tWZjkfvWZhkf_stY\[Un�� fiY*>
[dst]vWZhkf_stY�fiY\aof_ng^oYphT^XY\m`a`^`[T[kfihT^�^oY�^¨»�^oh�|~}Q��^o]i]_^Xa`stY~hkf_^oYgY\^X}gY\^�|p}HWZY~hkfihTmLng^L¤�G 9 �gf_^oY [k}geJmojkf_^o}gjT^�WZ}ujTm`[T^ojk��stfij
WZhkzls�[Tegc\mojkf_|~}\^{Wtaohk}\^o]�� + ��z��HWZj¡�¨�Q�½WuarWZ]_sthkhT^ljTm`[kf_nD}\^o]i]_^DCp}\n@a`stY~hkf_^oYph�egjTst�HWZ�g]_^ozl^oYphN}gY\^b|p}HWZY~hkfihTmbfiz >
eJstjkhdWZY~hT^�n���^rWZ}Qq~ªXarWZ}\[T^�n�� }gY\^�eHWZjkh�ng^�]vWXegjTst�HWZ�g]_^UY\stY*> [khdWZ�gfi]ifihTm�hkc\^ojkzls	nD�pYHWZzbf_|p}\^�n�� }gY\^�arWZ]_sthkhT^Ung^�¤�G 9
eg}gjT^N�xÈ���^�³oµ�¶t·_¸vq�¹�Ì�Ì�Ì���^oh�n���WZ}ghkjT^UeHWZjkh©ng^�]vWXeSs�[d[kfi�g]_^�a`stY\ng^oY\[dWZhkf_stY�WZYgYp}\^o]i]_^Fn���^rWZ}Qq~[dW�hT^ozbeSmojdWZhk}gjT^FmohdWZY~h
]vWZjk��^ozl^oYphFfiYDw�mojkf_^o}gjT^�ª]vWbhT^ozbeSmojdWZhk}gjT^Nng^¢a`stY\ng^oY\[dWZhkf_stY�ng^¢]���^rWZ}QqËWZ��f_[T[dWZYphFWZfiY\[kf½a`stzbzl^�}gY ¦ egf_�o��^LwxjTstf_n	§
eJst}gj�]vWl��WZeS^o}gjXn���^rWZ}:^oY~�	fijTstYgYHWZY~hT^��Q����moeHWZf_[d[T^o}gj¢Wt[T[Ts	aof_m`^Nª{]vW{arWZ]_sthkhT^���ng^b¤�G 9 ^`[kh�hTst}ghT^¨w�stf_[�fiY\a`stYgY~}\^��
q Y\^XmoeHWZf_[T[T^o}gjUng^b®¢ª�®rÌ�ÌPz a`stjkjT^`[keJstY\nDjdWZfihUjT^`[keJ^`aohkfi��^ozl^oY~h�ng^¢ÌD���bªV��Ì)( ng^�]vW|p}HWZY~hkfihTm�WZhkzls�[Tegc\mojkf_|~}\^
zls���^oYgY\^��g²�f_^oYu|p}\^�]_^`[�w�WZfi�g]_^`[�zl^`[k}gjT^`[�ng^���WZeS^o}gj�n���^rWZ} ^oYgjT^o��f_[khkjTm`^`[U^oY mohTm�eHWZj�]_^`[�[TstY\ng^`[ 2FfiÉ	fiYg�b[Tstf_^oY~h
a`stzbeHWZhkfi�g]_^`[FW`��^`a�}gY\^XarWZ]_sthkhT^FjT^`a`st}g��^ojkhT^Ln�� }gY\^Xa`st}\adc\^Lng^L¤�G 9 qp]_^`[�zl^`[k}gjT^`[�^oYgjT^o��f_[khkjTm`^`[�ng^oeg}gf_[�]vW �½^ojkjT^
^oY ®r¯2��¯�&"~WZÉ�s�[kÉ	��^oh�²�WZjkÉ�^ojrqg®r¯�°Msp�¼stY~h�zlstY~hkjTm�}gY\^�WZ}g��zl^oYphdWZhkf_stYlfiYgcHWZ�gfihk}\^o]i]_^�n�� }gYw�WtaohT^o}gj�[kf«�P^oYN��WZeS^o}gj
n���^rWZ}�eJst}g�tWZYphF[k}g����mojT^ojb�xn���WZ}ghkjT^`[�fiY~hT^ojkegjTmohdWZhkf_stY\[¢[TstYph�eJs�[T[kfi�g]_^`[¡��]vWlnDf_[keHWZjkfihkf_stY�egjTsr�	f_[TstfijT^Png^�]vW{a`st}\aTc\^
ng^¤�G 9 ]vWZf_[T[dWZYphF[r��^¨�DeJs�[T^ojFªb]vW{[k}g�g]ifiz{WZhkf_stY�^`[Thkfi�tWZ]_^�qH]���^rWZ}�[Tst]if_ng^¢egjTm`a`m`ng^ozbzl^oY~hLjT^`a`st}g��^ojkhT^��S����mohk}\ng^Nng^
]���mo��st]i}ghkf_stY�fiY~hT^ojdWZYp}\^o]i]_^ng^�ngmoegjT^`[T[kf_stY\[�aofijTao}g]vWZfijT^`[b��WZegeS^o]_m`^`[ ¦ CpÇ�f_[T[X¤©c\^`^`[T^¨§ ��st�\[T^ojk��m`^`[FeHWZj�]_^`[Fzbf_[T[kf_stY\[
º:WZjT[ /�]_st�HWZ]�Cp}gjk��^o��stjF^oh�º:WZjT[ G�nD�D[T[T^o� ª]vWb[T}gjÅw�Wta`^¢ng^¢]vWlarWZ]_sthkhT^¢jTm`[Tf_nD}\^o]i]_^�[k}g�����ojT^oYph�WZ}\[T[kf½}gY\^L�tWZjkfvW@>
�gfi]ifihTmWZYgY~}\^o]i]_^PfizbeJstjkhdWZY~hT^bng^N]���moeHWZf_[T[T^o}gjXnD}@¤�G 9 �xº�WZ]ifiYy³oµU¶t·_¸vqË¹�Ì�ÌD®�±J²��pjkY\^N^oh�¾ÀYg��^ojT[Tst]i]�qJ¹�Ì�Ì�Í��¨�Ë¾À]¿^`[Th
WZfiY\[Tf�nDf 7{aofi]_^�ng^{a`stY\ao]i}gjT^{egjTmoz{WZhk}gjTmozl^oYph[T}gj¢]vW�|p}HWZY~hkfihTm�ng^�¤�G 9 egjTm`[T^oYphT^�n\WZY\[�]vW�arWZ]_sthkhT^ Cp}\n�^oh�]_^`[
wx}ghk}gjT^`[Ust�\[T^ojk��WZhkf_stY\[�ng^X]vWl[TstY\ng^¢º:WZjT[�G�nD�	[d[T^o��ng^o�	jdWZfihFWZegeJstjkhT^oj�ng^`[�fiYDw�stjkz{WZhkf_stY\[Fa`stzbeg]_mozl^oYphdWZfijT^`[r�
q Y eJstfiY~h�fizbeSstjkhdWZYph�^`[khl|p}\^�ng^`[l|p}HWZY~hkfihTm`[�[k}gegeg]_mozl^oY~hdWZfijT^`[�fizbeJstjkhdWZY~hT^`[�ng^�¤�G 9 eJst}gjkjdWZf_^oY~h�¬ohkjT^

egjTm`[d^oY~hT^`[�n\WZY\[¢]_^`[Lng^o}D�:arWZ]_sthkhT^`[�eSst]vWZfijT^`[¢[dst}\[X]vW�wxstjkzl^bng^la`stzbeg]_^¨�g^`[Lcp�	nDjdWZhTm`[¤�G 9 >  9 G��xao]vWZhkcgjdWZhT^`[¡�
eJst}g��WZY~h�[T^U]ifi�JmojT^oj�n\WZY\[©]���WZhkzls�[kegc\�ojT^LªLcHWZ}ghT^�st�g]if_|p}gfihTm�]_stjT[�ng^�[T}g�g]ifiz{WZhkf_stYung^`[�arWZ]_sthkhT^`[L�&"~WZÉ�s�[kÉ	��³oµ�¶t·_¸vq
®r¯�¯�Æ��¨�½¤�^oeJ^oY\n\WZY~hrqQ}gY\^b^`[khkfiz{WZhkf_stY�ng^P]_^o}gj¢a`stY\a`^oY~hkjdWZhkf_stY��HWt[Tm`^b[k}gjX]_^`[¢a`stY~hkjdWZfiYphT^`[¢hkc\^ojkzls	nD�pYHWZzbf_|p}\^`[
ng^`[�arWZ]_sthkhT^`[F[k}g�����ojT^L|p}Q� }gY\^L|~}HWZYphkfihTmLhTsthdWZ]_^XfiYDwxmojkf_^o}gjT^Nªb¹�Ì�ÌPz��HWZjU^`[kh�egjTst�HWZ�g]_^ozl^oYph�egjTm`[T^oYphT^¢^ohU|~}Q� }gY\^
^`[Thkfiz{WZhkf_stY�jTmrWZ]if_[khT^¢[T^ojdWZfih�egjTspadc\^¢ng^¢|p}\^o]_|~}\^`[UnDf L WZfiY\^`[Fng^Xz��HWZj�xº�^o]i]_stYQqQ®r¯�¯2���¨��Q^`[ fiY\a`^ojkhkfihk}\ng^`[�[k}gju]vW |~}HWZYphkfihTm.ng^�¤�G 9 egjTm`[T^oYphT^.n\WZY\[�]_^:jTmo��st]ifihT^.[dstY~h�WZ}\[T[Tf�hkjT�`[���jdWZY\ng^`[r�U�Q^`[
egjTstegjkf_mohTm`[�n���Wtng[Tstjkeghkf_stY.^ohLn���m`aTcHWZYg��^lnD}@jTmo��st]ifihT^z{WZjkhkf_^oY�Wr��^`a]���WZhkzlste\[kc\�ojT^b[TstY~hL��moY\mojdWZ]_^ozl^oYph¢�HWt[Tm`^`[
[T}gj�ng^`[�zl^`[k}gjT^`[�^¨�	eJmojkfizl^oY~hdWZ]_^`[��pf_[¡WZY~h�ªX[kfizN}g]_^oj�]_^�a`stzbeSstjkhT^ozl^oYph©ng^�nDf«»�mojT^oY~hT[�z{WZhTmojkfvWZ}D�jT^oY~hkjdWZYph©n\WZY\[
]vWNa`stzbeJs�[kfihkf_stY�nD}�jTmo��st]ifihT^����Xf_^¨»�^oj�^oh��S^oYph��Å®r¯�¯�¹��©^`[khkfizl^oY~hU|p}Q� }gY�stjTnDjT^Xng^���jdWZY\ng^o}gjU^¨�Df_[khT^F^oY\a`stjT^Xn\WZY\[
]vWP|p}HWZY~hkfihTmLng^¢¤�G 9 Wtng[Tstjk�Jm`^�^oYphkjT^¢¹�ÆP^oh�¹�Æ�ÌNzN�HWZjr�s�½st}ghT^¨w�stf_[rqD}gY\^��tWZ]_^o}gj�z{WÃ�Dfiz{WZ]_^Lng^XÆ�ÌNzN�HWZjU[T^oz��g]_^
eg]i}\[UjTmrWZ]if_[khT^{�&�Xf_^¨»�^oj�^oh��S^oY~hrq½®r¯�¯�¹�± �S^oY~h�^oh��F}gfiYgYQqQ®r¯�¯�Æ��¨�H�ngnDfihkf_stYgYHWZY~hu]_^`[{a`stYphkjkfi�g}ghkf_stY\[�z{WÃ�Dfiz{WZ]_^`[{ng^`[{jTm`[T^ojk��stfijT[rq�fi]�[T^oz��g]_^�|~}Q� }gY\^,�tWZ]_^o}gj�hTsthdWZ]_^�ng^�®rÌ�Ì@>
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nDf_[keHWZjdWZfihrq�]vW@egjT^`[T[kf_stYyeg]i}\[�mo]_mo��m`^ w�stjTa`^ }gY\^�eHWZjkhkf_^,fizbeSstjkhdWZYphT^�nD}Á¤�G 9 ª@¬ohkjT^�Wtng[Tstjk�Sm`^�jTm`nD}gf_[dWZY~h�]vW
�tWZ]_^o}gj�WZhkzls�[kegc\mojkf_|p}\^FÊU�i�	VLWZY\[�]_^�zlspng�o]_^F^¨�	hkjT¬ozl^�ng^0$\jdWZY\£`stf_[L³`µ�¶t·i¸ �Å®r¯�¯�Ì���}ghkfi]if_[Tm`^UeJst}gj�]vWL�\��}gjT^�s\��ÍDqp]vW
�tWZ]_^o}gj�ng^�ÊU��^`[kh<��°Lz��HWZj�fizbeg]if_|p}HWZY~h©}gY\^U|p}HWZY~hkfihTmUfizbeJstjkhdWZY~hT^Fn\WZY\[�]_^�jTmo��st]ifihT^Fng^�°�¹XzN�HWZjF�xarWZj � ���H� 'P®rÆ�Ìz��HWZj¡�¨�\¾À]Q^`[khUWZ]_stjT[�jdWZf_[TstYgYHWZ�g]_^Lng^La`stY\[kf_ngmojT^ojF|~}\^XÊU�('P®rÌ�ÌzN�HWZj�^`[kh�}gY\^X�JstjkY\^L[k}geSmojkf_^o}gjT^Lng^X]vWPegjT^`[d[kf_stY
WZhkzls�[kegc\mojkf_|~}\^NnD}�jTmo��fizl^¢ao]ifiz{WZhkf_|p}\^¢[dWZY\[UarWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^�ng^�¤�G 9 �
q Y,jTm`[k}g]ihdWZhUY\sthdWZ�g]_^¢^`[khU|p}\^L]vWPhdWZfi]i]_^¢ng^¢]�� c~�D[khTmojTm`[kf_[�Wt[T[dspaof_m`^¢WZ}�hkjdWZY\[TeSstjkhUzlmojkf_nDf_stYHWZ]¿ng^LaTcHWZ]_^o}gj�^`[khegjTst�HWZ�g]_^ozl^oY~hung^u]���stjTnDjT^�ng^ |~}\^o]_|p}\^`[bng^o��jTm`[{^ohl|p}\^ + � !(' [T^ozN�g]_^ }gY\^ ��WZ]_^o}gjbz{WÃ�	fiz{WZ]_^��=GFY Y\sthT^ojdWDq

ª�Y\st}g��^rWZ} |p}\^{a`^`aof�^`[kh¢w�stjkhT^ozl^oY~hb[keJm`ao}g]vWZhkf«wkq½hdWZYphP]_^{Y\stz��gjT^ung^�eHWZjdWZzl�ohkjT^`[ba`stY~hkjdWZfiY~hT[{^`[kh¢w�WZfi�g]_^���?�Y
eHWZjkhkf_ao}g]if_^ojrq�]vW�YHWZhk}gjT^�^ohl]_^`[bzlm`arWZYgf_[kzl^`[{zl¬ozl^`[{nD}yhkjdWZY\[keJstjkh�WZhkzls�[kegc\mojkf_|p}\^���WZjkf_^oY~h{wxstjkhT^ozl^oYph�Wr��^`a
]���st�g]if_|~}gfihTmN^oh�jT^`|~}gf_�ojT^oYphFng^`[�WZYHWZ]i�D[T^`[U[k}gegeg]_mozl^oYphdWZfijT^`[r�
ced���d c � i/pIk5q3lg��p5nrq�j6o mgngi<�0o���m � l�m���i �6q �-�0o �*l�mgq�p�p&�"o

¤�stzbzl^uegjTm`[T^oY~hTm`^un\WZY\[P]_^�aTcHWZegfihkjT^@®�q¼]vW,jTmohkjTs�Wtaohkf_stY nDfijT^`aohT^�]if_m`^ ª�]���WZ]i�Jm`ngs:ng^`[arWZ]_sthkhT^`[�Okst}\^�egjTsM>
�HWZ�g]_^ozl^oY~h}gY�j��t]_^�hkjT�`[¢fizbeJstjkhdWZY~hbn\WZY\[N]���WZ]ihT^ojkYHWZY\a`^�ng^`[Nao�	ao]_^`[N��]vWtaofvWZfijT^`[A>�fiYphT^ojk��]vWtaofvWZfijT^`[bhT^ojkjT^`[khkjT^`[rq¿^oY
eHWZjkhkf_ao}g]if_^oj©n\WZY\[�]vWXnDf_[T[T�pzlmohkjkf_^Ung^`[�eSmojkf_s	ng^`[���]vWtaofvWZfijT^`[�st�\[d^ojk��m`^`[�WZ} �F}HWZhT^ojkYHWZfijT^��~�½WLjTmohkjTs�Wtaohkf_stY{eJs�[kfihkfi��^
Wt[T[Ts	aof_m`^NeJ^o}gh¢^oYg��^oY\nDjT^ojL}gY\^jTmoeJstY\[T^PY\stY@]ifiY\mrWZfijT^b^ohLjT^ohdWZjTngm`^lWZ}D����WZjkfvWZhkf_stY\[¢ng^P]�� fiY\[Tst]vWZhkf_stY.fiY\aof_ng^oY~hT^��
�½WaojTstf_[T[dWZY\a`^Lng^`[UarWZ]_sthkhT^`[U]_stjT[�ng^X]vWNnDfizbfiYp}ghkf_stY�ng^X]�� fiY\[Tst]vWZhkf_stY fiY\aof_ng^oYphT^NWZ}g��zl^oYphT^L]���WZ]i�Sm`ngseg]vWZY\mohdWZfijT^�q
a`stY\nD}gf_[dWZY~h¢ª{}gY\^NnDfizbfiYp}ghkf_stY:ng^N]�� fiY\[Tst]vWZhkf_stY.WZ�\[Tstjk�Jm`^�^ohXng^¢]vW{hT^ozbeSmojdWZhk}gjT^P��]_st�HWZ]_^�qËeS^ojkzl^ohkhdWZYphL]vWbeJm >
jTmoYgYgfihTm�ng^`[�arWZ]_sthkhT^`[��~�½WLngmoeJ^oY\n\WZY\a`^�ng^U]���WZ]i�Sm`ngsPW`��^`a�]vWXhT^ozbeJmojdWZhk}gjT^�wxst}gjkYgfih©WZ]_stjT[�}gY\^UarWZ}\[T^�fizbeJstjkhdWZY~hT^
n�� c~�D[khTmojTm`[kf_[Lao]ifiz{WZhkf_|p}\^�� 2�stfijN¤©jTsrÇ�]_^o�:^oh�È�stjkhkcQq�®r¯�¯D®��¨�J¾ ]�WuWZfiY\[kf�mohTmNegjTsteJs�[Tm|p}\^N]vW{��WZ]_^o}gj�eg]i}\[X�HWt[d[T^
ng^l]vW�a`stY\[khdWZY~hT^�[Tst]vWZfijT^{nD}gjdWZYph]_^{Ê�jTm`arWZzN�gjkf_^oY WZ}gjdWZfihn65�eg]_stYg��^ojP]vW �¼^ojkjT^un\WZY\[�}gY�mohdWZhNng^l��]vWtaofvWZhkf_stY
��]_st�HWZ]_^:�xng^�h �	eJ^ ¦ CpY\srÇ��HWZ]i]Z?©WZjkhkcD§ �¢ngstYph^o]i]_^�YQ��WZ}gjdWZfihPeg}�[Tstjkhkfij|p}\^leJst}gjN}gY\^{�tWZ]_^o}gjng^{]vW,a`stY\[khdWZY~hT^
[Tst]vWZfijT^�^oYp�pfijTstY�®�� s{wxstf_[Ueg]i}\[U��jdWZY\ng^¢|p}Q��WZ}�OÅst}gjTn�� cp}gf��¥eHWZjdWtngsr�D^PWZegeS^o]_m�a`stzbz�}gY\mozl^oY~h ¦ $HWZfiYph���st}gYg� Cp}gY
Ê¿WZjdWtngsr�p§ �¨��¾À]D^`[kh�[k}gegeSs�[dm©|p}\^�]vW�w�stjkhT^�a`stY\a`^oY~hkjdWZhkf_stY{^oY{¤�G 9 [k}gj�]vW �¼^ojkjT^�egjkfizbfihkfi��^UWZ}gjdWZfih�eS^ojkzbf_[�n���mo�	fihT^oj
]�� fiYgfihkfvWZhkf_stY�n�� }gY\^LhT^o]i]_^L��]vWtaofvWZhkf_stY
	���½st}ghT^¨w�stf_[rq�[k}gjuº�WZjT[�q�]vW�w�WZfi�g]_^�hdWZfi]i]_^:ng^,]vW�arWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^ Cp}\n Wtaohk}\^o]i]_^�[T}g�����ojT^�|p}Q� }gY\^�hT^o]i]_^
jTmohkjTs�Wtaohkf_stY�WegjTst�HWZ�g]_^ozl^oYphF}gY�^¨»�^ohU]ifizbfihTm��Z�

VLWZY\[�a`^ohkhT^�[d^`aohkf_stYQq\Y\st}\[�mohk}\nDf_stY\[�eg]i}\[F[TeSm`aof«�H|p}\^ozl^oY~hF]���^¨»J^oh�ng^¢]vWeSst}\[d[kf_�ojT^¢[k}gjU]���WZ]i�Jm`ngs{n�� }gY\^NarW@>
]_sthkhT^©eJ^ojkz{WZY\^oY~hT^�ng^�¤�G 9 WZfiY\[kfD|~}\^�[TstYPfiY \}\^oY\a`^�[k}gj¿]vW�[khdWZ�gfi]ifihTm�ng^©a`^ohkhT^�arWZ]_sthkhT^�[k}gj¿}gYbao�	ao]_^�n���st�g]if_|p}gfihTm��

�½W{egjTm`[T^oY\a`^�ng^�eSst}\[T[Tf_�ojT^`[Fn\WZY\[F]���WZhkzls�[kegc\�ojT^Nz{WZjkhkf_^oYgY\^Na`stYphkjkfi�g}\^P[Tfi��Ygf«�HarWZhkfi��^ozl^oY~h�WZ}D� �tWZjkfvWZhkf_stY\[
ng^©]���steHWtaofihTmFWZhkzls�[kegc\mojkf_|~}\^�[dst}\[¼]vW�w�stjkzl^�ng^�hT^ozbeS¬ohT^`[�ng^�eJst}\[T[kf_�ojT^`[�]_s	arWZ]_^`[¿^oh�eg]i}\[�s	a`arWt[kf_stYgY\^o]i]_^ozl^oY~h�ng^
hT^ozbeS¬ohT^`[���]_st�HWZ]_^`[�|p}gf	^oYp��^o]_stegeS^oYph�]vW�hTsthdWZ]ifihTm�ng^�]vW�eg]vWZY\�ohT^L�¥��stfij�adcHWZegfihkjT^UÆ��¨�t�Q^`[¿egjTstegjkf_mohTm`[�jdWtnDfvWZhkfi��^`[�ng^
a`^`[UeJst}\[T[kf_�ojT^`[Un\WZY\[�]���WZhkzls�[Tegc\�ojT^NstYphFWZ]_stjT[U}gY fizbeHWtaohFfizbeSstjkhdWZYphF[k}gj�]vWba`stY\ng^oY\[¡WZhkf_stY�^ohU]vWb[T}g�g]ifiz{WZhkf_stY
nD}�¤�G 9 n\WZY\[�]_^`[�jTmo��f_stY\[�eJst]vWZfijT^`[Uª�]���m`adc\^o]i]_^L[dWZf_[TstYgYgf_�ojT^l�x^�� �\�DÊ�WZfi��^L^oh �.s	s	n�qË®r¯�¯�¹�±0Cpzbfihkc�³oµ�¶t·i¸vqD¹�Ì�ÌD®��¨��½st}ghT^¨w�stf_[rqD[kfizbfi]vWZfijT^ozl^oY\^oY~hFª�]vWN[T^`aohkf_stYuegjTm`a`m`ng^oY~hT^�qga`^`[��tWZjkfvWZhkf_stY\[�Y\^�[TstY~h�eHWt[�egjkf_[T^`[�^oYua`stzbeghT^�^oh�stYu[T^
jT^`[khkjT^ofiY~hXªP]�� fiY \}\^oY\a`^Nª]_stYg�bhT^ojkzl^NnD}�ao�	ao]_^¢ng^`[UeSst}\[T[Tf_�ojT^`[U[k}gj�]���WZ]i�Jm`ngslng^`[UarWZ]_sthkhT^`[r�

����WZ]i�Jm`ngs�ng^`[�arWZ]_sthkhT^`[{eJst]vWZfijT^`[{^`[kh{}gY´eHWZjdWZzl�ohkjT^,wxstY\n\WZzl^oYphdWZ]�nD}y�gfi]vWZY�moY\^ojk��mohkf_|~}\^�[dWZf_[TstYgYgf_^oj�^oh
WZYgY~}\^o]½ng^`[�arWZ]_sthkhT^`[r�H¤�^oeJ^oY\n\WZY~hrqD]_^`[�zl^`[k}gjT^`[UWtaohk}\^o]i]_^`[�[dstY~h�arWZjdWtaohTmojkf_[Tm`^`[�eHWZj�}gY\^�fizbeSstjkhdWZYphT^L��WZjkfvWZ�gfi]ifihTm
[keHWZhkfvWZ]_^�^oh�hT^ozbeSstjT^o]i]_^¢�¥��stfij "pWZzl^`[F³oµ¼¶�·i¸vqD®r¯�¯�¹�± $\stjk��^ohrq\®r¯�¯�°��¨���Q^`[�zlm`arWZYgf_[kzl^`[�a`stY~hkj��t]vWZY~h�a`^`[��tWZjkfvWZhkf_stY\[�q
^oh^oY�eHWZjkhkf_ao}g]if_^ojb]_^�j��t]_^u^¨�gWtaohbng^`[PeJst}\[T[kf_�ojT^`[rq¿mohdWZY~hbhkjT�`[z{WZ]�a`stYgY~}\[�q¼]_^o}gjT[b^¨�DhkjdWZeJst]vWZhkf_stY\[{ª,n���WZ}ghkjT^`[
st�g]if_|~}gfihTm`[�^oh�ng^`[,a`stY\ao]i}\[kf_stY\[�|p}HWZY~hkfihdWZhkfi��^`[,[dstY~h�hkjT�`[ufiY\a`^ojkhdWZfiY\^`[r��?�Y eHWZjkhkf_ao}g]if_^ojrqU]vW�w�stjkz{WZhkf_stY�^oh ]vW
w¥jTm`|p}\^oY\a`^.ng^`[uhT^ozbeJ¬ohT^`[�ng^:eSst}\[d[kf_�ojT^`[ eJst}gj�n���WZ}ghkjT^`[�a`stY\nDfihkf_stY\[,stjk�gfihdWZ]_^`[�st}�WÃ�DfvWZ]_^`[�[TstYph�WZ}\[T[kfXeJ^o}
a`stYgY~}\^`[�¥��stfijU]_^LaTcHWZegfihkjT^PÆ��¨�
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�Q^`[�zlm`arWZYgf_[kzl^`[¢Wtaohk}\^o]_[X[k}g�����ojT^oY~hL|p}\^Nng^o}D�,jTmohkjTs�Wtaohkf_stY\[¢z{W@OÅ^o}gjT^`[�z{WZf_[XstegeSs�[dm`^`[FeJst}gjkjdWZf_^oY~h¢WZ]_stjT[
fiYphT^ojk��^oYgfij�W`��^`aP]_^`[��tWZjkfvWZhkf_stY\[Xn���st�g]if_|p}gfihTm��½¤�^o]i]_^`[A> aof�[TstY~hLmohk}\nDf_m`^`[L^ohX^`[khkfizlm`^`[Xn\WZY\[F]_^`[�eHWZjdWZ��jdWZegc\^`[L[k}gf >
��WZY~hT[��
� >(5?0P2�,UI(576�2C9/.-2�G76�576�F4@ ;=68>E@ ,<J��K.-24JTG?G76��E0P@EG

VXWZY\[¼ng^�Y\stzN�gjT^o}\[T^`[�mohk}\ng^`[rqrfi]	^`[kh¼a`stY\[kf_ngmojTm©|~}\^�]�� fiY~hT^oY\[kfihTm�^oh½]vW�w¥jTm`|p}\^oY\a`^�ng^`[¼hT^ozbeS¬ohT^`[¿ng^�eJst}\[T[kf_�ojT^`[
^`[ThL}gY\^wxstY\aohkf_stY�aojTstf_[T[dWZYphT^lng^b]vWuegjT^`[T[Tf_stY�WZhkzls�[kegc\mojkf_|~}\^��x^�� �\�3��WZjTn ³`µ�¶t·_¸vq�®r¯��@sU±'�½s	stYÁ³oµ�¶t·_¸_q�®r¯�°�Ì��¨�
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]_^`[�hkjTstf_[�jdW`��stY\[UnDf«»�mojT^oY~hT[Ung^`[���jdWZfiY\[�ng^L¤�G 9 nD}uhdWZ�g]_^rWZ} s\�i®��g�Q^`[�jTm`[k}g]ihdWZhT[�[dstY~hU^oYuhkjT�`[��SstY�Wta`a`stjTn�Wr��^`a
]_^`[UegjTm`nDf_aohkf_stY\[Xng^'��WZjkjT^oY�³`µ�¶�·i¸¿�Å®r¯�¯�Ì��¨�HÊ¿st}gj�}gY�jdW`��stY�zlsr��^oY:ng^`[UeJst}\[T[kf_�ojT^`[U^ohF}gY\^Xw¥jdWtaohkf_stY�z{Wt[T[kf_|p}\^
ngstYgY\m`[rq�]���WZ]i�Jm`ngs�n�� }gY\^�a`st}\adc\^:[T^ozbf >�fiYD�\Ygf_^:nDfizbfiY~}\^�jdWZegf_ng^ozl^oY~h�W`��^`a�]vW�hdWZfi]i]_^�ng^`[���jdWZfiY\[ung^:¤�G 9 q�ª
arWZ}\[T^�ng^u]vW:nDfizbfiY~}ghkf_stY�fizbeJstjkhdWZY~hT^,nD} Y\stzN�gjT^,ng^ nDf«»J}\[kf_stY\[bzN}g]ihkfieg]_^`[r��Ê¿st}gj�ng^u]vW���]vWta`^�arWZjk�JstYgf_|p}\^
eg}gjT^�q�]���WZ]i�Sm`ngs ngm`aojTsZÂ_h�jT^`[keS^`aohkfi��^ozl^oYph�[k}gfi��WZY~h¢]_^`[X��WZ]_^o}gjT[ + ! � $ � q + ! �"! � ^oh ! � � � eJst}gjL]_^`[XhkjTstf_[LjdW`��stY\[
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Fraction massique en poussière

µr      = 10   m

 100  m

1000   mµ

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
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��� ~R� & � �0=CVW#��4$ � �.I : &(#5=.38: ��- RL$'&F$ �'�5:L- �4- �G*63G,E:4? �4- 1 $8I4?�?�,=�%*<-5? �4- �����z-5: @B$8:4/�)�,
$8: �4- =
3�@r*63G/�)�,
$8:&F3�?�?�,CHLIL- -5: 1 $8I4?�?�,=�%*<-'X4Y z K�I�n2N8MRT MRYipJN8I�K�P=j-E\E8knS5SoZCKUG8N\W2T-Y1Z�SoZ TUQ�k�SCKUQ�I�I�E8kxpJT ² E8PRP=E8k5M1E\j�ZCKUQ�P=kxMRE ° � ^JGHZ T-Q�kok KUP6S E8kp� �$�� p h �$�%� � p�EHS��$���%� � pi� Y�KySCKUQ�I�I�ExMRE8k jUZCKUQ�PRk'MRE5W2T-Y=kokoQ bHZ EHk E8knS OR{RNHEAi��)� ( � pi�%YgEHk WRZ TUWRZ Q�NHS N8k TUWRS Q�m6Y=E8k koT-P6S'M1N8GHZ QtS E8k MRKUP=kI�ExS Ew{1S E h W2TUYRZ�MREHk ZCK ² T-P=PRE8pJE8P6S k Q�P=GHQLM1E8P6S k5M=KUPRk I�EyD1Q�koQ n=I�E-�
aojTstf_[d[dWZY~hT[�}ghkfi]if_[Tm`[r��¾ÀY~��^ojT[T^ozl^oYphrq�eSst}gjung^,]vW�eJst}\[T[kf_�ojT^ ¦ eg}gjT^¨§�^oh�}gY\^�wxjdWtaohkf_stY z{Wt[d[kf_|~}\^�hT^oY\n\WZY~hu��^ojT[
]�� }gYgfihTm�qZ]���WZ]i�Jm`ngsXa`stY~��^ojk��^���^ojT[ +�ÌD�i®r°DqtWt[d[T^ L egjTs	aTc\^�ng^©]vWU��WZ]_^o}gj�zlsr��^oYgY\^�^`[khkfizlm`^�ª'+ ! ��� nD}P[dst]pz{WZjkhkf_^oYQ��¼Wa`stY~hdWZzbfiYHWZhkf_stY:nD}�¤�G 9 eHWZjU]vWPeSst}\[d[kf_�ojT^XegjTsr��s	|~}\^X}gY\^¢�HWZf_[T[T^XY\sthdWZ�g]_^¢ng^X]���WZ]i�Jm`ngsgq\a`stzbzl^�WZhkhT^oY\nD}\^�q
z{WZf_[�^o]i]_^�YQ��WZegeHWZjdWÃÂ_hU[T^oY\[Tfi�g]_^�|p}\^�eSst}gj�ng^`[�wxjdWtaohkf_stY\[�z{Wt[T[kf_|p}\^`[�^oYueJst}\[T[kf_�ojT^`[�[k}geJmojkf_^o}gjT^`[Uª + � ! & � �	Ê¿WZj]vW�[k}gfihT^�qp]_^UjdW`��stY ng^`[©��jdWZfiY\[�ng^X¤�G 9 W¢mohTm�aTc\stf_[kfJmo�~WZ]Jª{®rÌ�Ì ��z��p�Q^FzlmohdWZzlstjkegcgf_[kzl^Xng^�]vW���]vWta`^F|p}gfHhT^oY\n
ª{w�WZfijT^PWZ}g��zl^oYphT^oj¢]_^PjdW`��stY.ng^`[X��jdWZfiY\[¢Wr��^`aN]_^PhT^ozbe\[XYQ��W�eHWt[LmohTma`stY\[kf_ngmojTm����½W�a`stY~hdWZzbfiYHWZhkf_stY�nD}�¤�G 9
eHWZjLng^P]vW���]vWta`^n���^rWZ}.|~}gf�egjTsr��s	|p}\^�qJª�]���stegeJs�[Tm�qS}gY\^lWZ}g��zl^oY~hdWZhkf_stY�ng^P]���WZ]i�Jm`ngsgqQª�arWZ}\[T^nD}�eg]i}\[X��jdWZY\n
WZ]i�Jm`ngsuYHWZhk}gjT^o]�ng^]vW���]vWta`^bn���^rWZ}.eg}gjT^eHWZjLjdWZegeJstjkhNª�]vW���]vWta`^larWZjk�JstYgf_|~}\^�qJYQ��^`[ThLeHWt[Lf_aof�a`stY\[kf_ngmojTm`^��3?�Y
st}ghkjT^�q¿]vW�a`stY~hdWZzbfiYHWZhkf_stYynD}y¤�G 9 eHWZjP]_^`[P��st]vWZhkfi]_[��x^rWZ}Qq½eJst}\[T[kf_�ojT^��NWZ}g��zl^oY~hT^u]���mozbf_[d[kfi�pfihTm�ng^�]vW,arWZ]_sthkhT^
� ��WZjkjT^oY.³oµ�¶t·_¸_qË®r¯�¯�Ì��¨�g�¼st}ghT^¨wxstf_[�q~a`^ohkhT^�ng^ojkYgf_�ojT^�W�mohTm��g�gm`^Fª�ÌD��¯�ÆDqp[kfizbfi]vWZfijT^ozl^oY~hUª¢]vW¢[T^`aohkf_stY�egjTm`a`m`ng^oY~hT^��

�Q^`[�jdW`��stY\[©ng^`[�eHWZjkhkf_ao}g]_^`[�mohdWZYph�a`stY\[kf_ngmojTm`[©a`stzbzl^Ua`stY\[khdWZY~hT[�q�]���mo��st]i}ghkf_stY�ng^�]���WZ]i�Jm`ngs¢ng^�]vWXarWZ]_sthkhT^U[k}gj
}gY�ao�	ao]_^¢n���st�g]if_|p}gfihTm�ngmoeJ^oY\n,ng^¢]���mo��st]i}ghkf_stY�nD}�jdWZegeJstjkhF^oYphkjT^¢]_^`[Fa`stY\a`^oY~hkjdWZhkf_stY\[�jT^`[keJ^`aohkfi��^`[ 9 �¢^oh 9[� nD}zlmo]vWZYg��^��t¤�^ohkhT^�mo��st]i}ghkf_stY^`[khQ�gf_^oYPmo�pf_ng^ozbzl^oYph¼fiY\a`stYgYp}\^©^ohQ}gY�zlspng�o]_^�hkjT�`[½[kfizbeg]_^�W�mohTm�adc\stf_[kf~eJ^ojkzl^ohkhdWZY~h
ng^©a`^ojkY\^oj¼]_^`[¼egjTstegjkf_mohTm`[�^`[T[T^oYphkf_^o]i]_^`[¿ng^©]�� c~�D[khTmojTm`[kf_[¿mohk}\nDf_m��ICp}gfi�tWZYph¼]_^©zlm`arWZYgf_[kzl^�|~}HWZ]ifihdWZhkf«wËng^�]�� c~�D[khTmojTm`[kf_[rq
mo��s	|p}\mLeHWZj��¼spstY ³oµ�¶t·_¸¼�Å®r¯�°�Ì���^oh �Xf_^¨»�^ojF^oh'�S^oY~h�Å®r¯�¯�¹��¨qË^oh�a`stY\[kf_ngmojdWZY~hX|~}Q� }gY\^PWZhkzls�[kegc\�ojT^Neg]i}\[Fng^oY\[T^
w�W`��stjkf_[d^l]vW�w�stjkz{WZhkf_stY�ng^bhT^ozbeJ¬ohT^`[Png^beSst}\[d[kf_�ojT^l^oh¢]_^bhkjdWZY\[TeSstjkhPng^`[¢eJst}\[T[kf_�ojT^`[¢��^ojT[�]_^`[ L stY\^`[�eSst]vWZfijT^`[rqY\st}\[XW`��stY\[Xa`stY\[kf_ngmojTmN}gY\^¢]_stf�[kfizbeg]_^Nng^¢egjTsteJstjkhkf_stYgYHWZ]ifihTmb^oY~hkjT^N]_^¢jdWZegeJstjkh 9 � � 9[� �¥eJst}\[T[kf_�ojT^ E�¤�G 9 ��^oh�]vW
egjT^`[d[kf_stY,WZhkzls�[kegc\mojkf_|p}\^�ªP]vW[k}gjÅw�Wta`^ �
	 �g¾À]�^`[khUnDf 7{aofi]_^¢ng^L[dWr��stfij�[kf�}gY\^XhT^o]i]_^L]_stfQ^`[kh�jTmrWZ]if_[ThT^�qgmohdWZY~hFngstYgY\m]vW�zlm`a`stYgYHWZf_[T[¡WZY\a`^bfizbeSstjkhdWZYphT^lng^`[Xzlm`arWZYgf_[kzl^`[¢ng^hkjdWZY\[TeSstjkh¢^ohLn���Wta`ao}gz�}g]vWZhkf_stY�ng^`[X��st]vWZhkfi]_^`[¢z{WZjkhkf_^oY\[
eJst}gj¢n���WZ}ghkjT^`[Pst�g]if_|~}gfihTm`[r�5�¼WZY~hP|~}\^]vW egjT^`[T[kf_stY�WZhkzls�[kegc\mojkf_|p}\^bzls���^oYgY\^�ª�]vW [T}gjÅw�Wta`^b^`[khNa`stY~hkj��t]_m`^leHWZj
]���m`|p}gfi]ifi�gjT^¢[Tst]if_ng^ >���WZeJ^o}gjFnD}�¤�G 9 ng^X]vWbarWZ]_sthkhT^�qH]_^XjdWZegeSstjkh 9 � � 9 � [r��^¨�	egjkfizl^NWZ]_stjT[�[kfizbeg]_^ozl^oYph�]_^L]_stYg�{ng^]vWa`st}gjk�J^¢ng^¢[¡WZhk}gjdWZhkf_stY��zs\��¹�Í���^oY w�stY\aohkf_stY,ng^X]vWhT^ozbeJmojdWZhk}gjT^�ng^X]vWbarWZ]_sthkhT^�[k}gfi�tWZYphRt� 9 �9 ��� w , { � �
	 | �
	 } � w , { � �zs\��Í2���
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����WZ]i�Sm`ngsbng^�]vWNarWZ]_sthkhT^l�zs\��Í�¹���^`[kh�WZ]_stjT[�}gY\^�w�stY\aohkf_stY ngmoeS^oY\n\WZYph�}gYgf_|~}\^ozl^oYph�ng^�[dWNhT^ozbeSmojdWZhk}gjT^L^oh�^oY ^`[kh
}gY\^XwxstY\aohkf_stY�ngm`aojTstf_[T[dWZY~hT^��Cpfizbfi]vWZfijT^ozl^oY~h�ª.]vW�[d^`aohkf_stY egjTm`a`m`ng^oYphT^�q�]���moY\^ojk��f_^:WZYgYp}\^o]i]_^:zlsr��^oYgY\^:m`aTcHWZYg��m`^�eHWZj�]vW�arWZ]_sthkhT^�eJ^o}gh
[r��m`aojkfijT^¢a`stzbzl^¢}gY\^�w�stY\aohkf_stY,ng^L]���st�g]if_|p}gfihTm¢^oh�ng^L[¡WPhT^ozbeSmojdWZhk}gjT^N[k}gfi�tWZYphRt

� wNv � , {6| � �
� � � ���

9 � � � � w , { � ������v ���	� , 
 � �zs\��Í����
?�Y.hkc\m`stjkf_^�qQ]���WZ]i�Jm`ngs fiYphT^ojk��^oYHWZY~hbn\WZY\[L]vWu�gfi]vWZY.hkc\^ojkzbf_|p}\^{^`[ThL]���WZ]i�Sm`ngs c\mozbf_[Tegc\mojkf_|~}\^{fiY~hTmo��jTm{[T}gjL]���^oY*>
[T^oz��g]_^Lng^`[�]_stYg��}\^o}gjT[Un���stY\ng^XnD} [keJ^`aohkjT^��	È�st}\[�W`��stY\[Ua`stY\[Tf_ngmojTm�|p}\^�]_^`[�eHWZjdWZzl�ohkjT^`[Usteghkf_|~}\^`[�ngmohT^ojkzbfiY\m`[
}gYgf_|~}\^ozl^oYph�n\WZY\[�]_^N�	f_[kfi�g]_^ngm`aojkfi��^oY~h¢a`^oeJ^oY\n\WZY~hrqQª�hkjdWr��^ojT[L]vWb�\��}gjT^ s\���	qJng^Nw�Wt£`stY�hkjT�`[X[dWZhkf_[kw�WZf_[dWZYphT^P]_^`[
egjTstegjkf_mohTm`[�|~}HWZ]ifihdWZhkfi��^`[�ng^U]���WZ]i�Jm`ngsPn�� }gY{zlmo]vWZYg��^�eSst}\[d[kf_�ojT^ > ¤�G 9 |p}gfË[TstYph©Y\m`a`^`[d[dWZfijT^`[©^oh�[k}67{[T^oYph�ª¢Y\sthkjT^
mohk}\ng^��\�½WPngmoz{WZjTaTc\^PWtngsteghTm`^XeHWZj�]vW[k}gfihT^X^`[khUWZ]_stjT[�]vWNzl¬ozl^L|~}\^La`^o]i]_^L[k}gfi�	f_^Xn\WZY\[�]vW[T^`aohkf_stY egjTm`ngm`ng^oY~hT^��

VLWZY\[¢}gY.egjT^ozbf_^ojNhT^ozbe\[rqQ]_^bjdWZegeJstjkh¢��st]i}gzbf_|p}\^ 9 � � 9[� ^`[khNaTc\stf_[kf©eSst}gj�st�ghT^oYgfijN}gY\^larWZ]_sthkhT^{[ThdWZ�g]_^{ªst�g]if_|~}gfihTmlWtaohk}\^o]i]_^b^ohXeJst}gj�}gY\^hT^ozbeJmojdWZhk}gjT^bng^u®�s~¹ �b��GFY@hkjTst}g��^}gY:jdWZegeJstjkh 9 � � 9[� � !x��� �¥]vW{wxjdWtaohkf_stYz{Wt[T[kf_|p}\^Lng^FeJst}\[T[kf_�ojT^Xa`stjkjT^`[keJstY\n\WZY~hT^N^`[khUWZ]_stjT[�ng^b®���°�� � � ! & 
 �©|~}gfJeJ^ojkzl^ohUng^LngmohT^ojkzbfiY\^ojU]vWPa`stY\[khdWZY~hT^ng^LegjTsteSstjkhkf_stYgYHWZ]ifihTmNng^L]���m`|p}HWZhkf_stY��zs\��Í2���¨�H����WZ]i�Jm`ngsln���m`|p}gfi]ifi�gjT^¢st�ghT^oY~}�^`[kh � � ! �"!�� -D�¾ ]©^`[kh�fiYphTmojT^`[T[dWZY~hng^la`stY\[khdWZhT^oj|p}\^b]vWuw�stjkzl^lng^`[Pa`st}gjk�S^`[ � wNv�� , { ^`[kh�[Thkjkf_aohT^ozl^oY~h[kfizbfi]vWZfijT^�ª,a`^o]i]_^`[st�ghT^oY~}\^`[UeJst}gj�]_^�hkjdWZY\[keSstjkh�zlmojkf_nDf_stYHWZ]Qng^LadcHWZ]_^o}gj��&$¿fi�!s\� sp�¨q\Wr��^`aX}gY Y\stz��gjT^X��WZjkfvWZ�g]_^`[Ung^�hT^ozbeSmojdWZhk}gjT^`[
n���m`|~}gfi]ifi�gjT^�eJs�[T[kfi�g]_^`[P[k}gfi�tWZYphN]vW��tWZ]_^o}gjng^l]���st�g]if_|p}gfihTm���¤�^o]vW�fi]i]i}\[ThkjT^{]vW,[kfizbfi]vWZjkfihTmung^`[�zlm`arWZYgf_[kzl^`[ng^�]vW
jTmohkjTs�Wtaohkf_stY tH}gY\^NWZ}g��zl^oYphdWZhkf_stY.ng^¢]���st�g]if_|p}gfihTm�egjTs���sp|p}\^¢f_aof¼}gY\^NnDfizbfiYp}ghkf_stY:ng^�]���WZ]i�Sm`ngs�nD}\^Pªl]vWla`stYphdW@>
zbfiYHWZhkf_stY�ng^`[XeJst}\[T[kf_�ojT^`[rqQWZ}g��zl^oYphdWZY~hNn���WZegjT�`[��zs\��Í�����]�� fiY\[Tst]vWZhkf_stY�WZ�\[dstjk�Sm`^lª�]vW��HWt[T^bng^]�� fiY\[ThdWZ�gfi]ifihTmlng^
]vW�arWZ]_sthkhT^��*HF}*> ng^`[T[k}\[�ng^�]���st�g]if_|p}gfihTmXaojkfihkf_|~}\^�q	]_^�[k�D[khT�ozl^�ao]ifiz{WZhkf_|p}\^��gf«w¥}gjT|p}\^���^ojT[�}gYujTmo��fizl^�[dWZY\[�arWZ]_sthkhT^
eS^ojkz{WZY\^oYphT^�qS^oh�ng^¢eg]i}\[FcHWZ}ghT^¢egjT^`[T[Tf_stY�ngstY~h�]vWb��WZ]_^o}gjF^`[ThU�g�gm`^¢eHWZj�]���m`|p}gfi]ifi�gjT^PnD}�[k�D[khT�ozl^�WZhkzls�[kegc\�ojT^ >
jTmo��st]ifihT^��H����st�g]if_|p}gfihTm�aojkfihkf_|p}\^ v �

w
� �2143 9 ^`[kh�WZ]_stjT[UngstYgY\m`^�eHWZj�]vWba`stY\nDfihkf_stY�ng^L[ThdWZ�gfi]ifihTmLz{WZjk��fiYHWZ]_^ t

� wNv �
w
� �2143 9 � , � w � �2143 9 {�|

 � , wNv �
w
� �2143 9 � , � w � �2143 9 {e|�! �

q Y\^LjTm`[dst]i}ghkf_stY�Y~}gzlmojkf_|p}\^�ng^La`^`[Umo�~WZ]ifihTm`[Fa`stY\nD}gfihFWZ}D�u�tWZ]_^o}gjT[ v7�
w
� �2143 9 | � � - � $ ' ^oh , �

w
� �2143 9 � ®�sg�	��Æ �?�¥]vW

egjT^`[T[kf_stYua`stjkjT^`[keSstY\n\WZYphT^F^`[Th �
	 } � w , � w � �2143 9 { 'XÆD���.��z��HWZj¡��hkjT�`[©]_mo���ojT^ozl^oY~h�[k}geJmojkf_^o}gjT^`[�WZ}D�l��WZ]_^o}gjT[�Wtaohk}\^o]i]_^`[������WZ]i�Sm`ngs�aojkfihkf_|~}\^�^`[kh�WZ]_stjT[ � �
w
� �2143 9 � ÌD����°�¯D�

�Q^`[ParWZ]_sthkhT^`[N[T^ljT^¨wxstjkzl^oYphN]_stjT[T|p}\^l]vW egjT^`[T[kf_stY�WZhkzls�[Tegc\mojkf_|~}\^ � � ng^o�pf_^oYphPª�eg]i}\[¢�HWt[T[T^{st�g]if_|~}gfihTm�q¼]vWegjT^`[T[kf_stYNn���m`|p}gfi]ifi�gjT^�[Tst]if_ng^ >��tWZeJ^o}gj�nD}¤�G 9 ª�]vW�hT^ozbeJmojdWZhk}gjT^�a`stY\[Tf_ngmojTm`^�qÃngstYgYHWZYph�WZ]_stjT[¼]���st�g]if_|~}gfihTm�aojkfihkf_|p}\^
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Pression atmosphérique de surface (milibars)
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st�g]if_|p}gfihTml^oh¢eJst}gj�ng^`[�cHWZ}ghT^`[¢egjT^`[T[kf_stY\[��¥egjTst�HWZ�g]_^ozl^oY~hPfiYHWta`a`^`[T[kfi�g]_^`[¡�¨�¼Ê¼st}gjN}gY\^lst�g]if_|p}gfihTmlzbfiYgfiz{WZ]_^{ng^� - ' q~]vWXegjT^`[T[kf_stY�[T^ojdW¢ª¢Y\st}g��^rWZ}�]_mo���ojT^ozl^oYph©fiYDw�mojkf_^o}gjT^�ª�ÌD�i®Uz��HWZjr�	Ê¿st}gj�a`stzbeHWZjT^oj�]vWXhdWZfi]i]_^�ng^�]�� c~�D[khTmojTm`[kf_[Wr��^`a ]vW:[T^`aohkf_stYyegjTm`a`m`ng^oYphT^�q�]���mo��st]i}ghkf_stY�nD}y[k�D[khT�ozl^ ao]ifiz{WZhkf_|~}\^�W:mohTm hkjdWta`m`^ eJst}gjb}gY\^ zl¬ozl^ egjT^`[T[kf_stY
WZhkzls�[Tegc\mojkf_|~}\^Pz{WÃ�Dfiz{WZ]_^NÊU�('P®rÌ�Ì�zN�HWZjXn\WZY\[�]_^NjTmo��fizl^N[¡WZY\[FarWZ]_sthkhT^PeJ^ojkz{WZY\^oY~hT^bªlcHWZ}ghT^Pst�g]if_|p}gfihTm���¤�^
[da`moYHWZjkf_sb^`[kh©f_aof�]_mo���ojT^ozl^oYph�nDf«»�mojT^oY~h�eg}gf_[T|p}\^�]���st�g]if_|~}gfihTm¢aojkfihkf_|p}\^Xng^�jT^ohTst}gjUa`stjkjT^`[keSstY\n\WZYphT^{� � � 8 � - ' ��^`[Th}gY�mohdWZhN[khdWZ�g]_^��¼¾ ]��.WZ}gjdW wxstjkz{WZhkf_stY�n�� }gY\^{arWZ]_sthkhT^{eS^ojkz{WZY\^oYphT^�ng^{hdWZfi]i]_^lhkjT�`[¢jTm`nD}gfihT^uª a`^ohkhT^�st�g]if_|~}gfihTm��
�½stjT[T|~}\^N]���st�g]if_|p}gfihTmPa`stYphkfiY~}\^{ª�nDfizbfiY~}\^ojrqJ]_^P[k�D[khT�ozl^Pao]ifiz{WZhkf_|~}\^mo��st]i}\^P]_^�]_stYg�ung^P]vW{a`st}gjk�J^Pn���m`|~}gfi]ifi�gjT^
Wr�tWZYph�n���WZjkjkfi��^oj,ª�]���st�g]if_|~}gfihTm@aojkfihkf_|p}\^�zbfiYgfiz{WZ]_^.ng^�jT^ohTst}gj�ngm¨�\Ygf_^:WZ}\[d[kfXeHWZj�]vW�a`stY\nDfihkf_stY�ng^:[khdWZ�gfi]ifihTm
z{WZjk��fiYHWZ]_^Dt
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q Y\^�jTm`[dst]i}ghkf_stYPYp}gzlmojkf_|~}\^�a`stY\nD}gfih�WZ}D����WZ]_^o}gjT[ v �
w
� �2143 � � � 8 � 8 - ' q , � w � �2143 � � ®)��°D��Ì�� �¥]vW�egjT^`[T[kf_stYbWZhkzls�[kegc\m >

jkf_|p}\^¢^`[kh�WZ]_stjT[ � °�ÌD��ÌzN�HWZj¡��^ohFª}gY�WZ]i�Sm`ngslaojkfihkf_|p}\^LegjTs	aTc\^Nng^¢ÌD� s~¹D�H�Q^¢[T�	[khT�ozl^Lng^o�	f_^oY~hXWZ]_stjT[UfiY\[khdWZ�g]_^
^oh{�gf«w¥}gjT|p}\^ ��^ojT[l]���mohdWZh�n���m`|~}gfi]ifi�gjT^�[khdWZ�g]_^,ª:eg]i}\[{�HWt[T[T^ egjT^`[d[kf_stY´s��´[T^ wxstjkzl^ }gY\^�arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^
fizbeJstjkhdWZY~hT^��

�½WLhdWZfi]i]_^Fz{WÃ�	fiz{WZ]_^�ng^U]�� cp�	[ThTmojTm`[kf_[©^oY�st�g]if_|~}gfihTm�^`[kh�ngstY\a�ng^U]���stjTnDjT^�ng^ ��� - ' ngstY~h�]vWL��WZ]_^o}gj©^`[kh�WZhkhT^ofiY~hT^eJst}gj ng^`[�egjT^`[T[kf_stY\[�� � 5 °�Ì�zN�HWZjr�J�½st}ghT^¨w�stf_[rq�eSst}gj ng^`[�egjT^`[T[kf_stY\[ n���m`|p}gfi]ifi�gjT^@a`stzbegjkf_[T^`[ ^oYphkjT^.°�Ì�^oh
®rÌ�Ì�zN�HWZjrq�]vW,z{Wt[d[T^{egjTst�HWZ�g]_^ozl^oYphlhkjT�`[Pw�WZfi�g]_^�ng^�]vW�arWZ]_sthkhT^ueS^ojkz{WZY\^oYphT^uegjTsr�	f_[TstfijT^�WZegeHWZjdWZf_[T[dWZYphbeSst}gj
]���st�g]if_|p}gfihTm�aojkfihkf_|p}\^�ng^�jT^ohTst}gj�YQ��WZ]ihT�ojT^P|~}\^¢hkjT�`[�]_mo���ojT^ozl^oYphF]vWljT^oegjTm`[T^oY~hdWZhkf_stY:��jdWZegcgf_|p}\^�qIOÅ}\[T|~}Q��ªbegjTm`[T^oY~h
[Tfizbeg]if«�Hm`^:ª�ng^o}D�ÁmohdWZhT[.�&$¼fi��}gjT^.s\��Í��¨q�ng^�]�� cgf_[khTstfijT^ y�{ ��}��	
 wNv�{ ^ohueHWZj a`stY\[Tm`|p}\^oY~h ]���WZfijT^:ng^�]�� c~�D[khTmojTm`[kf_[Wt[d[Tspaof_m`^��

²©f_^oY.|p}\^b]vW�hdWZfi]i]_^bz{WÃ�Dfiz{WZ]_^lng^b]�� cp�	[ThTmojTm`[kf_[¢[Tstfih¢[k}\[da`^oeghkfi�g]_^lng^laTcHWZYg��^ojrq¼^oY@zlspnDf«�ËWZYphNn�� }gY@eHWZjkh¢]vW
zls	ngmo]if_[dWZhkf_stY�ao]ifiz{WZhkf_|~}\^unD}�jdWZegeSstjkh 9 � � 9 � st}�]vW hdWZfi]i]_^�ng^`[P��jdWZfiY\[nD}�zlmo]vWZYg��^�q�stY�a`stY\[ThdWZhT^�q¼ng^{w�Wt£`stY
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eHWZjdWtngs`�\WZ]_^�qJ]vWbw�WZfi�g]_^PWZzbeg]ifihk}\ng^Pz{WÃ�Dfiz{WZ]_^ng^�]�� cp�	[khTmojTmojkf_[¢Wt[d[Tspaof_mPªl]vW{jTmohkjTs�Wtaohkf_stY�¤�G 9 >�eSst}\[d[kf_�ojT^��Ë��� fiY*>
hT^ojkegjTmohdWZhkf_stY�^`[khF]vWzl¬ozl^�|p}\^LeJst}gjU]_^¢hkjdWZY\[TeSstjkhFWZhkzls�[Tegc\mojkf_|~}\^Png^¢aTcHWZ]_^o}gj tg]���WZzbeg]ifihk}\ng^Png^¢]�� cp�	[khTmojTm`[Tf_[
ngmoeS^oY\n�egjkfiY\aofieHWZ]_^ozl^oYphleSst}gj]_^`[bng^o}D��jTmohkjTs�Wtaohkf_stY\[rq�ng^�]���WZzbeg]ifihk}\ng^ nD}�[¡WZ}gh��W�Pr �xµ�� �Nng^�egjT^`[d[kf_stYyWZhkzlsM>
[kegc\mojkf_|~}\^�ªu]���st�g]if_|~}gfihTm{aojkfihkf_|~}\^ v3�

w
� �2143 9 �5�QjTstf_[�arWt[¢��moY\mojkf_|~}\^`[�eS^o}g��^oYphN[T^egjTm`[T^oYphT^oj��gf_^oY.�	f_[kfi�g]_^`[¢[T}gjL]_^`[

�\��}gjT^`[�s\� s^oh�s\��°�t��Å®��©[kfË]vWP[dWZ}gh�ng^�egjT^`[T[kf_stYu^`[kh�w�WZfi�g]_^�qp]���mo��st]i}ghkf_stY�nD} [k�D[khT�ozl^Xao]ifiz{WZhkf_|p}\^�^`[Th�|p}HWt[kfizl^oYph
jTmo��^ojT[kfi�g]_^b^ohXeS^o}@nDf_[T[kfieHWZhkf«wX��¹���[Tf¿]_^[dWZ}ghXng^PegjT^`[T[kf_stY@^`[kh ¦ fiY~hT^ojkzlm`nDfvWZfijT^¨§dq½]vW�jTmrWZegeHWZjkfihkf_stY.n�� }gY\^barWZ]_sthkhT^
eS^ojkz{WZY\^oYphT^¢[T^�w�WZfihUªN}gY\^�hT^ozbeSmojdWZhk}gjT^XjT^o]vWZhkfi��^ozl^oYphFmo]_mo��m`^Xa`stjkjT^`[keJstY\n\WZY~hFª�]���m`|~}gfi]ifi�gjT^L[dst]if_ng^ >��tWZeJ^o}gjUnD}
¤�G 9 ª�]vW,egjT^`[T[kf_stY mo]_mo��m`^ ÊU�i��VX^�hT^o]i]_^`[hT^ozbeSmojdWZhk}gjT^`[bY\m`a`^`[d[kfihT^oY~h{W,egjkf_stjkfUng^`[PfiY\[Tst]vWZhkf_stY\[l^ohbngstY\aung^`[
st�g]if_|~}gfihTm`[�mo]_^o��m`^`[L��Í���[kfH]_^�[dWZ}gh©ng^FegjT^`[T[kf_stYu^`[kh©fizbeSstjkhdWZYphrqDfi]Ë^¨�Df_[khT^�WZ]_stjT[�n���WZ}ghkjT^`[�mohdWZhT[�[khdWZ�g]_^`[�eSs�[d[kfi�g]_^`[
eSst}gjU}gY\^�arWZ]_sthkhT^LeS^ojkz{WZY\^oYphT^��

VLWZY\[uWZ}\ao}gYÁng^�a`^`[�arWt[rq©]vW.a`stY\nDfihkf_stY ng^�jTmrWZegeHWZjkfihkf_stY n�� }gY\^�arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^�YQ��^`[kh�}gY\^�w�WZfi�g]_^
st�g]if_|~}gfihTm��D¾ÀY~��^ojT[T^ozl^oYphrqD]_^`[��\��}gjT^`[�s\� s^oh=s\��°�zlstYphkjT^oY~h��gf_^oY |p}\^F[kfË]_^F[¡WZ}gh�ng^�egjT^`[T[kf_stYu^`[kh�Y\mo�~WZhkf«w¿ªNa`^ohkhT^
hkjdWZY\[kfihkf_stYQqS}gY\^¢c~�D[khTmojTm`[kf_[�ng^¢��jdWZY\ng^bWZzbeg]ifihk}\ng^NeS^o}ghXW`��stfijX]if_^o}Q� q Y\^�a`stY\ao]i}\[Tf_stY�fizbeJstjkhdWZY~hT^^`[kh�|~}\^�]_^`[zlm`arWZYgf_[kzl^`[�zl¬ozl^`[Fng^Na`^`[�jTmohkjTs�Wtaohkf_stY\[�eJs�[kfihkfi��^`[�Y\^�eS^ojkzl^ohkhT^oYphFeHWt[F}gY\^¢cp�	[ThTmojTm`[kf_[�fizbeJstjkhdWZY~hT^n\WZY\[F]_^
[k�	[ThT�ozl^Nao]ifiz{WZhkf_|p}\^Pz{WZjkhkf_^oYQ�½¤�^oz{W�a`stYphkjT^`nDfihL]_^`[�egjTm`nDf_aohkf_stY\[L|~}HWZ]ifihdWZhkfi��^`[Lng^ �½s	stY´³oµU¶t·_¸v�Å®r¯�°�Ì��¨q#�Xf_^¨»�^oj
^oh��S^oY~hN�Å®r¯�¯�¹��¨qË^oh4"~WZÉ�s�[kÉ	�@³`µ�¶t·_¸¼�Å®r¯�¯�Æ��¨�
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�½W@jTmohkjTs�Wtaohkf_stY�eJs�[kfihkfi��^,mohk}\nDf_m`^�n\WZY\[{]vW@[d^`aohkf_stY´egjTm`a`m`ng^oY~hT^�[k}gegeJs�[dWZfih�|p}\^ ]���WZ]i�Jm`ngs�n�� }gY zlmo]vWZYg��^
¤�G 9 >�eSst}\[T[Tf_�ojT^�mohdWZfihP}gY\^lw�stY\aohkf_stY�ngm`aojTstf_[T[dWZY~hT^�ng^�]���st�g]if_|~}gfihTm�^ohPngstY\a�ng^�]�� fiY\[Tst]vWZhkf_stY�fiY\aof_ng^oYphT^�q�a`^{|p}gf
YQ��^`[khUeHWt[�w�stjTa`mozl^oY~h�st�\[T^ojk��m��\Ê�WZfi��^�^oh�¾ÀYg��^ojT[Tst]i]��Å®r¯�°�Æ��U^oh�Ê¿WZfi��^��Å®r¯�°�Æ���stY~hF}ghkfi]if_[TmL]_^`[�zl^`[T}gjT^`[�st�ghT^oY~}\^`[
eHWZj�]�� fiY\[khkjk}gzl^oYph©¾ Ä
��º9� 2�fiÉpfiYg�N¾ YDwxjdWZjT^`n ��c\^ojkz{WZ]Ëº:WZegeJ^oj¡��ng^�]vWL[TstY\ng^42FfiÉ	fiYg�¢eJst}gj�mohk}\nDf_^oj�]_^`[�egjTstegjkf_m >
hTm`[XjdWtnDfvWZhkfi��^`[¢ng^`[LarWZ]_sthkhT^`[L[dWZf_[TstYgYgf_�ojT^`[L^ohXeJ^ojkz{WZY\^oY~hT^`[�[T}gjF}gY\^lWZYgY\m`^��J¾À]_[FhkjTst}g��^oYph¢}gY\^bWZ}g��zl^oY~hdWZhkf_stY
|~}HWt[kfS]ifiY\mrWZfijT^Xng^U]���WZ]i�Jm`ngsng^`[©arWZ]_sthkhT^`[�[dWZf_[dstYgYgf_�ojT^`[�^oY��JstjTnD}gjT^Fng^`[�arWZ]_sthkhT^`[�eS^ojkz{WZY\^oYphT^`[rqD^oY{w�stY\aohkf_stY ng^
]�� fiY\[Tst]vWZhkf_stY Okst}gjkYHWZ]if_�ojT^PnD}gjdWZY~h�]_^LegjkfiY~hT^ozbe\[X^oh�]���mohTm��Ë�Q^`[Ueg]i}\[�w�stjkhT^`[U��WZ]_^o}gjT[�ng^¢]���WZ]i�Jm`ngs{st�\[d^ojk��m`^`[�eJst}gj
]vWuarWZ]_sthkhT^b[k}\n�jTm`[k}g]ihT^ojdWZf_^oY~h�ng^]�� fiY\[dst]vWZhkf_stY.n���mohTm��¥egjTspadc\^lnD}:eSmojkfic\mo]if_^��X^oh¢WZ}:egjkfiY~hT^ozbe\[�eg]i}\[Lz{WZjT|p}\m`^`[
n\WZY\[¢]�� c\mozbf_[kegc\�ojT^l[T}\n�� q Y.a`^ojkhdWZfiY.Y\stzN�gjT^{ng^zbf_aojTsM>�zlm`arWZYgf_[kzl^`[P[TstYph¢fiY~��s	|~}\m`[�eSst}gj¢^¨�Deg]if_|p}\^ojL]vW ngm >
eS^oY\n\WZY\a`^¢WZ]i�Jm`ngsM>�fiY\[Tst]vWZhkf_stY�ngstY~h�]_^`[�egjkfiY\aofieHWZ}D�u[TstY~h�t��Å®���]_^XadcHWZ}D»�WZ��^Lng^`[���jdWZfiY\[�ng^�eSst}\[d[kf_�ojT^Fng^Fw�WZfi�g]_^
WZ]i�Sm`ngs�^oY~hkjdWÃÂ_Y\m`[Pn\WZY\[L]_^`[�ngmoe#�thT[�[dWZf_[dstYgYgf_^ojT[�|p}gf�egjTsr��s	|~}\^ojdWZfihN]vW [k}g�g]ifiz{WZhkf_stY�nD}�¤�G 9 ^oY~�	fijTstYgYHWZY~h^oh
]vW ¦ adc~}ghT^¨§Nng^P[T^`[U��jdWZfiY\[Xn\WZY\[F]_^���fi�	jT^�arWZjk�JstYgf_|p}\^�qH]vW{[k}gjÅw�Wta`^Png^o��^oYHWZY~h¢WZ]_stjT[�ng^�eg]i}\[�^oY,eg]i}\[�ao]vWZfijT^�±���¹��
]���^oY~hkjdWZfiY\^ozl^oY~hrq½c\stjT[Xng^�]vW�arWZ]_sthkhT^�qJng^`[F��jdWZfiY\[Xng^PeJst}\[T[kf_�ojT^`[FeHWZj�]_^`[F��^oY~hT[LaojTm`m`^`[�]_stjT[Xng^N]vW�[T}g�g]ifiz{WZhkf_stY
jdWZegf_ng^�ng^X]vWbarWZ]_sthkhT^¢[¡WZf_[TstYgYgf_�ojT^��
q Y\^¢hT^o]i]_^LjT^o]vWZhkf_stY�WZ]i�Jm`ngsM>�fiY\[Tst]vWZhkf_stY�WZ}gjdWZfih�ng^`[�fizbeg]if_arWZhkf_stY\[FfizbeSstjkhdWZYphT^`[F[k}gj�]vW[khdWZ�gfi]ifihTm�^oh�]vWb[d^oY\[kf >

�gfi]ifihTmlnD}@ao]ifiz{WZh¢z{WZjkhkf_^oYQ��Ê¼st}gj�]vWuarWZ]_sthkhT^eSst]vWZfijT^b[k}\n�qJ]_^`[Xzl^`[T}gjT^`['2FfiÉ	fiYg�uzlstY~hkjT^oYphN|p}\^ba`^ohkhT^jT^o]vWZhkf_stY
eS^o}gh�[���m`aojkfijT^¢[Tst}\[�]vWNw�stjkzl^L]ifiY\mrWZfijT^{�xÊ�WZfi��^�q½®r¯�°�Æ���t

� � ! � - � }+$ ��� � � ! & 
 � ��� �zs\� s~Ì��
s�� � � ^`[kh�]�� fiY\[Tst]vWZhkf_stY Okst}gjkYHWZ]if_�ojT^�WZ} e#�t]_^�Cp}\n��gÊ¿st}gj�st�ghT^oYgfijU}gY\^XjT^o]vWZhkf_stY,WZegegjTsr�	fiz{WZhkfi��^PWZYgY~}\^o]i]_^�Y\m`a`^`[A>
[dWZfijT^bn\WZY\[LY\s�[Xzls	ng�o]_^`[rqJ]vW�jT^o]vWZhkf_stY �zs\� s~Ì���^`[khLzlsr��^oYgY\m`^{[k}gjX]_^egjkfiY~hT^ozbe\[�^ohL]���mohTm�qJfiYphT^ojk�tWZ]i]_^{ng^hT^ozbe\[
[k}gj�]_^`|p}\^o]Ë]vW¢jT^o]vWZhkf_stY ^`[kh���WZ]if_ng^��~��� fiY\[dst]vWZhkf_stY�eJst]vWZfijT^Fzlsr��^oYgY\m`^X[k}gj©a`^oh�fiY~hT^ojk��WZ]i]_^�mohdWZY~hUWZ]_stjT[©^¨�\WtaohT^ozl^oY~h
]vWzlstfihkf_m¢ng^L]�� fiY\[Tst]vWZhkf_stY,eSst]vWZfijT^�WZYgYp}\^o]i]_^¢zls���^oYgY\^�qHstY�W t

� � ! � ! � - � } � � $ ��� � � ! & 
 � ����� !e|%! � - � } � � $ � � � ! & � � � �
� � � ���

9 ������v �zs\� s\®��
|~}gfJ^`[kh�}gY\^�w�stY\aohkf_stY�}gYgf_|p}\^F^oh�aojTstf_[T[dWZYphT^Fng^F]���st�g]if_|p}gfihTm��x?�Yu^¨�DhkjdWZeSst]vWZYph�nDfijT^`aohT^ozl^oYphU^oh�WtnDzl^ohkhdWZYph�a`^ohkhT^
jT^o]vWZhkf_stY�eJst}gj�n���WZ}ghkjT^`[Nst�g]if_|p}gfihTm`[�^oh � ���Bul·«¶ �T¶t·E��µ�µ ³ u<��r ��v��\³¨·¥·i³���WZ]_stjT[�|p}\^b]vWu]_stf�egjTm`a`m`ng^oYphT^�a`stY\a`^ojkY\^{]vW
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arWZ]_sthkhT^b[¡WZf_[TstYgYgf_�ojT^�q�z{WZf_[LstY@hT^`[khT^Pf_aof�]_^`[Xfizbeg]if_arWZhkf_stY\[�|p}HWZ]ifihdWZhkfi��^`[�n�� }gY\^bngmoeJ^oY\n\WZY\a`^lm`|p}gfi�tWZ]_^oYphT^eSst}gj
]vWarWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^��¨q\]���moY\^ojk��f_^�zlsr��^oYgY\^�m`adcHWZYg��m`^¢eHWZjU]vWarWZ]_sthkhT^�[r��m`aojkfihFWZ]_stjT[Rt

� wNv � , {6| �,�
� � � ���

9 � � � � wNv�{ � �����Zv ����� , 
 � �zs\� s~¹��
|p}gf½WtnDzl^oh�}gY\^�[Tst]i}ghkf_stY�}gYgf_|p}\^�� wNv�� , {6| ! ^oY,hT^ozbeSmojdWZhk}gjT^�eSst}gj�}gY\^¢st�g]if_|p}gfihTm�ngstYgY\m`^��Ë�½WjTmohkjTs�Wtaohkf_stYY\mo�~WZhkfi��^�aojTm`^�eHWZj�]vWFjT^o]vWZhkf_stY�WZ]i�Jm`ngsM>�fiY\[Tst]vWZhkf_stY{[khdWZ�gfi]if_[d^©]vW�arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^U[T}gj¿}gYlao�Dao]_^�n���st�g]if_|~}gfihTm�^oh
[���stegeSs�[T^XWZ}D��cp�	[ThTmojTm`[kf_[�egjTm`a`m`ng^ozbzl^oY~h�ngm`aojkfihT^`[rqD}gY\^LWZ}g��zl^oY~hdWZhkf_stY,ng^X]���st�g]if_|p}gfihTmL^oY~hkjdWÃÂ_YHWZYphrqHªNegjTm`[T^oY~hrq
}gY\^�nDfizbfiYp}ghkf_stY�ng^�]�� fiY\[Tst]vWZhkf_stY ¦ WZ�\[Tstjk�Jm`^¨§d� Cp}gj�]vWF�\��}gjT^�s\��¯DqÃ]vWFjT^o]vWZhkf_stYlegjT^`[d[kf_stYlWZhkzls�[kegc\mojkf_|~}\^ > st�g]if_|p}gfihTm
^`[Th�hkjdWta`m`^¢[k}gj�}gY�fiYphT^ojk�tWZ]i]_^Nn���st�g]if_|~}gfihTmLeg]i}\[�]vWZjk��^¢a`stzbegjkf_[U^oYphkjT^NÆ^oh � !(' �?�]i]_^�fi]i]i}\[khkjT^�q\ª¢egjTm`[d^oY~hrqD]vWNhkjT�`[©w�WZfi�g]_^X[T^oY\[kfi�gfi]ifihTmXnD} ao]ifiz{WZh�z{WZjkhkf_^oY eSst}gj�ng^`[�st�g]if_|p}gfihTm`[�[k}geSmojkf_^o}gjT^`[Uª� - ' �S�½W�arWZ]_sthkhT^PeS^ojkz{WZY\^oYphT^b^`[khF[khdWZ�g]_^[k}gjF]���^oY\[T^oz��g]_^bng^N]�� fiY~hT^ojk��WZ]i]_^^oY�st�g]if_|p}gfihTmngm`aojkfihr�J�Q^`[��tWZjkfvWZhkf_stY\[ng^P]vW�egjT^`[T[kf_stY.WZhkzls�[kegc\mojkf_|p}\^b[TstYph¢a`stzbegjkf_[T^`[X}gYgf_|~}\^ozl^oYph�^oY~hkjT^�+7®Pz��HWZj¢^ohb®rÆ�z��HWZj¢^oYphkjT^ ®rÆ�^oh�8 - 'n���st�g]if_|p}gfihTm��H�¼WjTmohkjTs�Wtaohkf_stY�Y\mo�~WZhkfi��^�eS^ojkzl^ohFzl¬ozl^L}gY\^�ngm`aojTstf_[d[dWZY\a`^�ng^L]vWbhT^ozbeSmojdWZhk}gjT^Nng^L]vWbarWZ]_sthkhT^�^oh
eHWZjUa`stY\[dm`|~}\^oYphFng^L]vWPegjT^`[T[Tf_stY�WZhkzls�[kegc\mojkf_|p}\^LeSst}gj v 5 � - ' �¾ ]FWZegeHWZjdWÃÂ_huao]vWZfijT^ozl^oY~h |p}Q� }gY\^,a`stzbegjTmoc\^oY\[kf_stY WZegegjTsZw�stY\nDf_^�ng^`[{fiY~hT^ojdWtaohkf_stY\[ a`st}geg]vWZY~h�]_^,ao�Dao]_^�ng^`[
eJst}\[T[kf_�ojT^`[�^oh�]_^`[�arWZ]_sthkhT^`[�eS^ojkz{WZY\^oYphT^`[ [TstY~h�Y\m`a`^`[T[dWZfijT^`[ ª@]���mohk}\ng^�ng^�]vW�[khdWZ�gfi]ifihTm�ª.]_stYg��hT^ojkzl^�ng^�]vW
arWZ]_sthkhT^�ng^¢nDf_s`�Df_ng^¢ng^¢arWZjk�JstY\^¢^ohUnD},ao]ifiz{WZhUz{WZjkhkf_^oYQ�
c6d���d�� �Dq(j �-�-��p5ngq(j ����mrl/� �el�m	�4�ek

�½WXa`stY\nD}\aohkf_stYlhkc\^ojkzbf_|p}\^Ung^�]vWXaTcHWZ]_^o}gj�eJ^ojkzl^oh�}gYlm`aTcHWZYg��^�n���moY\^ojk��f_^U^oY~hkjT^�]vWXarWZ]_sthkhT^�^oh¿]vWX[T}g�\[k}gjÅw�Wta`^
]_stjT[d|~}\^Lng^`[���jdWtnDf_^oYphT[�hkc\^ojkzbf_|p}\^`[FWZegeHWZjdWZf_[d[T^oY~hXªP]�� fiY~hTmojkf_^o}gjFst}�^oY~hkjT^¢a`^`[�z{WZhTmojkfvWZ}D���S¤�^ohkhT^�a`stY~hkjkfi�g}ghkf_stY
eHWZjdWÃÂ_h�fizbeJstjkhdWZY~hT^bªb]���m`adc\^o]i]_^P[¡WZf_[TstYgYgf_�ojT^N|p}HWZY\n�]_^`[�arWZ]_sthkhT^`[X[dWZf_[TstYgYgf_�ojT^`[�w¥jTstf_ng^`[Xng^¤�G 9 [T^Na`stY\ng^oY\[T^oY~h
[T}gj¼}gY[k}gegeJstjkh��x[k}gjÅw�Wta`^©z{WZjkhkf_^oYgY\^�q�arWZ]_sthkhT^`[¼eJ^ojkz{WZY\^oY~hT^`[¨�¿|~}gf	eS^ojkzl^oh¿]_^©hkjdWZY\[Åwx^ojkh�ng^©]���moY\^ojk��f_^�Wta`ao}gz�}g]_m`^
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n\WZY\[�]vWP[k}g�\[k}gjÅw�Wta`^��g�½WNeg]i}\[�wxstjkhT^�fiY\^ojkhkf_^Xhkc\^ojkzbf_|p}\^¢ng^�]vWarWZ]_sthkhT^XjTm`[kf_nD}\^o]i]_^LÈ�stjTn�qg^oY~�	fijTstY�aofiY\|bw�stf_[�eg]i}\[
fizbeSstjkhdWZYphT^�|p}\^�]_^`[��tWZ]_^o}gjT[�arWZjdWtaohTmojkf_[khkf_|p}\^`[�nD}{jTmo��st]ifihT^�eJ^ojkzl^oh�ª¢]vWLa`stY\nD}\aohkf_stY�hkc\^ojkzbf_|p}\^�ng^�a`stY~hkjkfi�g}\^oj
ªb^oY~�	fijTstY�¹�ÌlªbÍ�Ì �A� z & 9 nD}��gfi]vWZY,moY\^ojk��mohkf_|p}\^¢ng^L]vWarWZ]_sthkhT^N[dWZf_[TstYgYgf_�ojT^{�xÊ�WZfi��^�^ohU¾ÀYg��^ojT[Tst]i]�qQ®r¯�°�Æ��¨�

��� fijkjTmo��^ojT[kfi�gfi]ifihTm:ng^ ]vW@nDf«»J}\[kf_stY hkc\^ojkzbf_|~}\^,eS^o}gh�WZ}\[d[kf�^oYg��^oY\nDjT^oj�}gY\^ c~�D[khTmojTm`[kf_[�n\WZY\[{]�� cgf_[khTstfijT^�ng^
]vW�arWZ]_sthkhT^�eS^ojkz{WZY\^oYphT^�ng^u¤�G 9 �5�¼st}ghT^¨wxstf_[rq¿^o]i]_^�YQ��WZ��fih�eHWt[Pa`stzbzl^{}gY\^{jTmohkjTs�Wtaohkf_stY�eJs�[kfihkfi��^�aojTmrWZY~hP}gY\^
fiY\[khdWZ�gfi]ifihTmLng^X]vWParWZ]_sthkhT^�qDz{WZf_[�fiY~hT^ojk�	f_^oY~hU}gY\^�w�stf_[�|~}\^�]vWParWZ]_sthkhT^¢WPnDf_[keHWZjk}Q�/H ]���m`aTc\^o]i]_^NWZYgY~}\^o]i]_^�q�"~WZÉ�s�[TÉp�
^oh��WZ�J^ojk]_^,�Å®r¯�¯�Ì��X[T}g�����ojT^oY~hN|p}\^ba`^oh�^¨»�^oh¢eJ^o}gh¢¬ohkjT^l[k}67{[dWZYph�eJst}gj¢^¨�	eg]if_|p}\^oj¢]���Wt[T[k�	zlmohkjkf_^lng^`[¢arWZ]_sthkhT^`[
eSst]vWZfijT^`[�^oh�]vW�eSs�[T[Tfi�gfi]ifihTm�ng^�ng^o}D��a`stYD�\��}gjdWZhkf_stY\[UeSs�[T[Tfi�g]_^`[©eJst}gj�]vWNarWZ]_sthkhT^uCp}\n���CpfJ]vWParWZ]_sthkhT^FeJ^ojkz{WZY\^oY~hT^
nDf_[keHWZjdWÃÂ_hU}gY\^�WZYgY\m`^�qg]vW[T}g�\[k}gjÅw�Wta`^L^ozbz{WZ�~Wt[TfiY\^L}gY\^¢moY\^ojk��f_^LfizbeJstjkhdWZY~hT^NnD}gjdWZY~hU]_^`[�w�stjkhT^`[�fiY\[Tst]vWZhkf_stY\[F^oh
hT^ozbeSmojdWZhk}gjT^`[�^`[khkfi��WZ]_^`[r�	¤�^ohkhT^�moY\^ojk��f_^�^`[kh�WZ]_stjT[©jT^ohkjdWZY\[kzbf_[T^�]_stjT[©ng^�]vW¢a`stY\ng^oY\[dWZhkf_stY ^oY{cgfi��^oj�ng^`[©arWZ]_sthkhT^`[
[dWZf_[TstYgYgf_�ojT^`[XegjTsr��s	|p}HWZY~hL}gY\^nDfizbfiY~}ghkf_stY�ng^N]vW�|~}HWZYphkfihTmng^b¤�G 9 a`stY\ng^oY\[Tm`^�q�|p}gf¼eJ^o}ghL[T^P[k}g�g]ifizl^oj¢WZ]_stjT[
a`stzbeg]_�ohT^ozl^oY~h�nD}gjdWZY~h�]���mohTm�q�Y\^�eJ^ojkzl^ohkhdWZY~h�eHWt[¿WZfiY\[Tf~]���WZegeHWZjkfihkf_stYbn�� }gY\^©arWZ]_sthkhT^©eJ^ojkz{WZY\^oY~hT^��t¾ Yp��^ojT[T^ozl^oY~hrq
[kf½]vW{arWZ]_sthkhT^�eJ^ojkz{WZY\^oY~hT^NjT^`[khT^�[ThdWZ�g]_^Nªb}gY\^NhT^ozbeJmojdWZhk}gjT^ + a`stY\[khdWZY~hT^NhTst}ghT^�]���WZYgY\m`^�qËhkjT�`[FeS^o}�n���moY\^ojk��f_^
^`[kh�^ozbz{WZ�~Wt[kfiY\m`^¢n\WZY\[�]vW[k}g�\[k}gjÅw�Wta`^¢^oh�]vWbarWZ]_sthkhT^¢[d^ojdWbªY\st}g��^rWZ},[khdWZ�g]_^�qg]���WZYgY\m`^�[k}gfi�tWZYphT^��

�Q^`[Fzl¬ozl^`[�zlm`arWZYgf_[kzl^`[FegjTsr��s	|p}\^oY~hX}gY\^Lc~�D[khTmojTmojkf_[�n\WZY\[�]vW{arWZ]_sthkhT^¢eJ^ojkz{WZY\^oY~hT^P[k}gj�}gY�ao�	ao]_^Nn���st�g]if >
|~}gfihTmu[kf�a`^o]i]_^ > aofUnDf_[keHWZjdWÃÂ_hrq�eHWZjb^¨�g^ozbeg]_^�q�ª�cHWZ}ghT^ st�g]if_|p}gfihTm����½W�jT^¨wxstjkz{WZhkf_stY n�� }gY\^�arWZ]_sthkhT^ueJ^ojkz{WZY\^oY~hT^
WZ}gjdW�WZ]_stjT[N]if_^o}�ª�}gY\^{st�g]if_|p}gfihTmljT^o]vWZhkfi��^ozl^oY~hb�HWt[d[T^beJst}g�tWZYphP[r��stegeJs�[T^ojNª�]���moY\^ojk��f_^�^ozbz{WZ�~Wt[TfiY\m`^�eHWZjN]vW
[k}g�\[k}gjÅw�Wta`^¢ng^oeg}gf_[U]���st�g]if_|p}gfihTm¢ng^¢nDf_[keHWZjkfihkf_stY�ng^L]vWarWZ]_sthkhT^��

$HWZYHWZ]_^X^oh�CDWZ]i��WZfi]��Å®r¯�¯Msp��stY~h�a`stY\[khkjk}gfih�}gY{zls	ng�o]_^Fhkc\^ojkzbf_|~}\^Xª¢}gY\^FnDfizl^oY\[kf_stY |~}gfËfiY\ao]i}gh©}gYgf_|p}\^ozl^oY~h
]vWa`stY~hkjkfi�g}ghkf_stY:nD}\^¢ªP]vWa`stY\nD}\aohkf_stY,hkc\^ojkzbf_|p}\^¢[k}gj�eg]i}\[kf_^o}gjT[Uao�Dao]_^`[Un���st�g]if_|p}gfihTm¢^ohUng^`[U[kfizN}g]vWZhkf_stY\[�m`|p}gf >
�tWZ]_^oYphT^`[©YQ��stYph�ngstY\a�eHWt[�mohTmUjTm`^¨»�^`aohk}\m`^`[r�D¾ ]_[�hkjTst}g��^oY~h�}gY\^FhdWZfi]i]_^�z{WÃ�Dfiz{WZ]_^F^oYust�g]if_|p}gfihTmFng^�]�� c~�D[khTmojTm`[kf_[�ng^
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WZ}\[d[kf©ªu]vW,nD�pYHWZzbf_|p}\^lfiYphT^ojkY\^{eg]vWZY\mohdWZfijT^��
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egjTst�HWZ�g]_^ozl^oY~h}gY�jT^`[k}gjÅw�Wt£rWZ��^lz{Wt[d[kf«w�eHWZjN[Tm`nDfizl^oYphdWZhkf_stYQq¿mojTs�[Tf_stY�st}.��st]_arWZYgf_[kzl^��¿�½W�jTmo��f_stY�ng^ ��cHWZjT[Tf_[
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��¹�¹�Ì:ª 8 !o! ' ?A^ohbng^ - ! ' C�ª&s~Ì ' ÈX��a`stY~hkf_^oYphb]_^`[bm`nDf«�Ha`^`[N��st]_arWZYgf_|p}\^`[b]_^`[Peg]i}\[PfizbeSstjkhdWZYphT[bng^�]vW�eg]vWZY\�ohT^�NHFjT[kfvWDq=HF[daojT^o}\[rq©Ê�W`��stYgf_[�q�GF]i�pzbeg}\[¡��|p}gf�ao}g]izbfiY\^oYph,ª.eg]i}\[ung^�®rÌ�Épz&n���WZ]ihkfihk}\ng^@^oh�fiYphT^ojkjTstzbeghT^oY~h�]vW
hkjdWZY\[Tfihkf_stY�WZ�gjk}geghT^�^oYphkjT^L]_^`[�eg]vWZhT^rWZ}D��nD}.Cp}\n�^oh�]_^`[�eg]vWZfiY\^`[FnD},È�stjTn��

¤�^ohkhT^PnDf_adc\sthTstzbf_^l[T^NjT^ohkjTst}g��^lWZ}:egjT^ozbf_^oj¢stjTnDjT^Pn\WZY\[X]_^`[LWZY\stz{WZ]if_^`[¢ng^N��jdW`�	fihTmz{WZjkhkf_^oYgY\^`[D�4�ou rjv~³�r
u<�������&tUr �W�t·«¶8��uT³�r¨�Ë�Q^`[FWZY\stz{WZ]if_^`[�n\WZY\[�]�� c\mozbf_[kegc\�ojT^P[k}\n [TstYphUjT^o]vWZhkfi��^ozl^oY~hFw�WZfi�g]_^`[�^ohU]_^LadcHWZzbe�ng^L��jdWr�pfihTm
|p}HWt[kf¿}gYgf«wxstjkzl^PjTm`[k}g]ihdWZYphL[k}g�����ojT^|~}\^N]vWlz{W@Ok^o}gjT^PeHWZjkhkf_^ng^N[dW{hTsteJst��jdWZegcgf_^b^`[kh�^oY:m`|p}gfi]ifi�gjT^Nf_[ds�[khdWZhkf_|~}\^
�rCpzbfihkc´³oµU¶�·i¸vq¼®r¯�¯�¯Z�Ë�¨�,H ]�� fiYp��^ojT[T^�qS]_^`[�eg]vWZfiY\^`[�nD}@È�stjTn,egjTm`[d^oY~hT^oY~h¢ng^�w�stjkhT^`[XWZY\stz{WZ]if_^`[l�xa¨wk�H�\��}gjT^:s\�i®�®��
egjTst�HWZ�g]_^ozl^oYph{]if_m`^`[lª�ng^`[�HWt[T[kfiY\[bn�� fizbeHWtaoh{zlmohTm`stjkfihkf_|~}\^`[l^oYDw�st}gf_[b^ohbY\stY a`stzbeS^oY\[dm`[bf_[Ts�[khdWZhkf_|p}\^ozl^oY~hr�
��� fiY~��^ojT[kf_stY ng^`[�ngstYgY\m`^`[���jdWr�pfizlmohkjkf_|p}\^`[�a`stYD�\jkzl^F|p}\^U]���moeHWZf_[d[T^o}gj©ng^�]vW�aojTs 5ghT^P�¥]vW¢eHWZjkhkf_^F[k}geSmojkf_^o}gjT^�ng^U]vW
]ifihkc\s�[Tegc\�ojT^��½ngm`aojTstfih�[k�D[khTmoz{WZhkf_|p}\^ozl^oY~h�nD}b[k}\n¢��^ojT[¿]_^©Y\stjTnP]_^�]_stYg�Lng^©]vWUeJ^oY~hT^�[k}\n�>�Y\stjTn^oYWta`a`stjTnbWr��^`a©]vW
ngm`a`st}g��^ojkhT^Fn���WZY\stz{WZ]if_^`[�z{WZ��Y\mohkf_|p}\^`[©jTmoz{WZY\^oY~hT^`[�n\WZY\[�]�� c\mozbf_[kegc\�ojT^F[k}\n�q�fiY\nDf_|p}HWZY~h©}gY\^UaojTs 5ghT^FWZY\aof_^oYgY\^
Wr�~WZY~h�]vWZf_[T[Tm©]_^©hT^ozbe\[�ª�]vW�hTsteSst��jdWZegcgf_^�ng^©]�� c\mozbf_[kegc\�ojT^�[k}\nNng^©eHWZjk��^oYgfij�ªU]�� f_[ds�[khdWt[kf_^��=�½st}ghT^¨w�stf_[rqZ]�� fiY~��^ojT[kf_stY
a`stY�OkstfiY~hT^Nng^`[UngstYgY\m`^`[UhTsteJst��jdWZegcgf_|p}\^`[�^ohFWZ]ihkfizlmohkjkf_|p}\^`[�zlstYphkjT^¢|p}\^L]���moeHWZf_[T[T^o}gj�ng^¢]vWP]ifihkc\s�[kegc\�ojT^�[k}gfih�]vW
ngmoeJ^oY\n\WZY\a`^�fiYp��^ojT[T^:W`��^`a�}gY\^�WZ}g��zl^oY~hdWZhkf_stYÁegjTst��jT^`[T[kfi��^��x^oY~�	fijTstYÁ¹�Ì�Ì:É	z [Tst}\[4��cHWZjT[kf_[¡�lnD}´[k}\n ��^ojT[
]_^Y\stjTn���²�f_^oY.|p}\^ba`^o]vW WZegeHWZjdWZf_[T[T^beHWZjdWtngsr�gWZ]�qQ}gY\^bfiY~hT^ojkeJmohdWZhkf_stY�eJs�[T[kfi�g]_^^`[kh¢|p}\^P]vW�hdWZfi]i]_^lng^]vWua`st}\aTc\^
mo]vWt[Thkf_|~}\^�]ifihkc\s�[kegc\mojkf_|p}\^LjT^ H�ohT^L[TstY mohdWZh�hkc\^ojkzbf_|~}\^¢WZ} zlstzl^oYphUng^X]vW�wxstjkz{WZhkf_stY�ng^�]vWNhTsteSst��jdWZegcgf_^�^oh�ng^
[¡WaTcHWZjk��^NªP]vW[T}gjÅw�Wta`^Lz{WZjkhkf_^oYgY\^��¿eSst}gj�eg]i}\[Fng^LngmohdWZfi]_[rqg��stfij��Ë}g�J^ojP³oµ�¶t·_¸_q\¹�Ì�Ì�Ì��¨�

Ê¼st}gjF]_^`[ L stY\^`[UeJst]vWZfijT^`[�|p}gf�Y\st}\[UfiYphTmojT^`[T[T^oY~hFf_aof�qg]vWPYHWZhk}gjT^�^oh�]���mo��st]i}ghkf_stY�hT^ozbeJstjT^o]i]_^¢ng^L]���W@OÅ}\[khT^ozl^oY~h
f_[ds�[khdWZhkf_|~}\^�]_sparWZ]_^�ngmoeJ^oY\ng^oY~h�ng^�]vW�[khkjk}\aohk}gjT^��pf_[da`sM> mo]vWt[khkf_|~}\^�[Tst}\[A><OTWta`^oY~hT^Fz{WZf_[�WZ}\[T[kfSng^U]vW�eSmojkf_s	nDf_aofihTmFnD}
w�stjT£rWZ��^Png^P[T}gjÅw�Wta`^Png^`[�z{Wt[T[T^`[FeSst]vWZfijT^`[r�Jº:WZ]ic\^o}gjT^o}\[T^ozl^oY~h¢a`stzbzl^P]�� fi]i]i}\[khkjT^oYph¢a`stY�OÅstfiYphT^ozl^oY~h¢]_^`[F�\��}gjT^`[s\�i®�®�^oh�s\�i®r¹Dqg]_^`[Ust�\[T^ojk��WZhkf_stY\[FWtaohk}\^o]i]_^`[�eS^ojkzl^ohkhT^oYphFng^LY\stzN�gjT^o}\[T^`[UfiYphT^ojkegjTmohdWZhkf_stY\[r�

�Q^`[�WZY\stz{WZ]if_^`[�ng^���jdW`�	fihTmFng^�]vW¢arWZ]_sthkhT^UeJst]vWZfijT^FY\stjTnljTmo���o]_^oY~h�eg]i}\[kf_^o}gjT[�WZY\stz{WZ]if_^`[�ng^�w�WZfi�g]_^FWZzbeg]ifihk}\ng^
|p}gf�Y\^�[TstY~h�eHWt[�a`stjkjTmo]_m`^`[uWr��^`a�]vW@hTsteJst��jdWZegcgf_^�ng^,]vW�arWZ]_sthkhT^���¤�^ohkhT^�Y\stY*> a`stjkjTmo]vWZhkf_stY ]ifizbfihT^�w�stjkhT^ozl^oY~h
]�� fiYphT^ojkegjTmohdWZhkf_stY0eJs�[T[kfi�g]_^�nD}�[kfi��YHWZ]X��jdWr�pfizlmohkjkf_|p}\^@arWZjufi]FY\^�eS^ojkzl^ohueHWt[un�� f_ng^oY~hkf«�H^oj,]_^�[kfi��YHWZ]�]if_m@ª.]vW
��m`stzlmohkjkf_^ ng^�]vW�arWZ]_sthkhT^���VX^`[�tWZjkfvWZhkf_stY\[]vWZhTmojdWZ]_^`[bn\WZY\[]���moeHWZf_[T[d^o}gjng^�]vW�aojTs 5ghT^ st}�n\WZY\[]vW�ng^oY\[TfihTm�ng^
]vW{arWZ]_sthkhT^NstYphFmohTmNegjTsteSs�[dm`^`[UeJst}gjF^¨�Deg]if_|~}\^ojXa`^`[FWZY\stz{WZ]if_^`[b�&"�stcgY\[TstYy³oµ�¶t·_¸_qS¹�Ì�Ì�Ì��¨� �¼st}ghT^¨wxstf_[�qH]_^`[Uw�WZfi�g]_^`[
��WZ]_^o}gjT[¢ng^`[�WZY\stz{WZ]if_^`[�[k}g�����ojT^oY~hP|~}\^]vWuarWZ]_sthkhT^bY\stjTn@^`[ThL]vWZjk��^ozl^oY~hNa`stzbeJ^oY\[Tm`^��¼¤�^o]vW Wung^Y\stzN�gjT^o}\[T^`[
fizbeg]if_arWZhkf_stY\[���VP��WZegjT�`[�]_^:aTcHWZegfihkjT^.¹Dq©eJst}gj�}gY\^��	f_[Ta`s�[kfihTm�z{WZY~hT^o]i]if_|p}\^@arWZjdWtaohTmojkf_[khkf_|~}\^@ng^ � ! 9 � Ê¿WD��[�q©]_^hT^ozbe\[©ng^�º�WÃ�DÇ©^o]i]S^oh�]_^�hT^ozbe\[�ng^UjT^o]vWÃ�gWZhkf_stY��pf_[T|p}\^o}\[T^¢��¹D��Í�����[dstY~h�ng^�]���stjTnDjT^�ng^�Æ¢Ì�Ì�Ì¢WZY\[r� q Y\^�egjT^ozbf_�ojT^eJs�[T[kfi�gfi]ifihTm�^`[khP|~}\^�]vW,arWZ]_sthkhT^�mo��st]i}\^u[kfi��Ygf«�HarWZhkfi��^ozl^oY~hl[T}gjPng^`[NeSmojkf_s	ng^`[P�gf_^oY�[T}geSmojkf_^o}gjT^`[bWZ}�hT^ozbe\[Png^
º:WÃ�DÇ©^o]i]J^oh�ngstY\aLWZ}D�leJmojkf_spng^`[�stjk�gfihdWZ]_^`[�^oh�WÃ�	fvWZ]_^`[X� � ! � ª � ! & WZYgY\m`^`[¡�¨� q Y�[Ta`moYHWZjkf_sPeSs�[T[Tfi�g]_^�qpa`stzbeHWZhkfi�g]_^Wr��^`a¢a`^`[Ust�\[T^ojk��WZhkf_stY\[rqg^ohU|p}gfQ[T^ojdWmohk}\nDf_m`^¢n\WZY\[�]_^`[�aTcHWZegfihkjT^`[�[k}gfi�tWZYphT[U^`[khU|p}\^X]vWarWZ]_sthkhT^LYQ��WPeHWt[Umo��st]i}\m`^
r����ot � �U�T¶�µ����Z³��{³�tHµQ[T}gj�]_^`[Ung^ojkYgf_^ojT[Uzbfi]i]if_stY\[Fn���WZYgY\m`^`[r�
q Y\^�[T^`a`stY\ng^�eJs�[T[kfi�gfi]ifihTm�^`[kh{|p}\^�]vW@�	f_[Ta`s�[kfihTm,z{WZY~hT^o]i]if_|p}\^�^oh�]_^�hT^ozbe\[�ng^,º:WÃ�	Ç�^o]i]XWt[d[Tspaof_m`[�[Tstf_^oY~h�gf_^oY fiYDw�mojkf_^o}gjT[FWZ}D�u��WZ]_^o}gjT[�hT^ojkjT^`[khkjT^`[r��?�YD�\YQqg}gY\^LhkjTstf_[kf_�ozl^LeJs�[T[kfi�gfi]ifihTmL^`[ThU|~}\^X]vWarWZ]_sthkhT^LjT^oeJs�[T^L[k}gj�}gY\^

]ifihkc\s�[Tegc\�ojT^�hkjT�`[U�\Y\^��H�½W{hTsteSst��jdWZegcgf_^P^ohU]vWbwxstjkzl^Nng^`[�jTmo��f_stY\[�^oY,�JstjTnD}gjT^�ng^�]vWlarWZ]_sthkhT^�ngmoeJ^oY\ng^oY~hXng^¢]vW
H^¨�Df_stY�ng^{]vW ]ifihkc\s�[kegc\�ojT^�egjTsr��s	|p}\m`^{eHWZjP]vW�adcHWZjk��^�ng^{]vW�arWZ]_sthkhT^��¿����WZYHWZ]i�	[d^�ng^`[�egjTsZ�\]_[Pº�G��3H5[k}g�����ojT^
|p}\^N]vW{hTsteJst��jdWZegcgf_^b^oY~�	fijTstYgYHWZY~hT^{[T^ojdWZfihLa`stzbeHWZhkfi�g]_^{W`��^`aP}gY\^]ifihkc\s�[kegc\�ojT^a`stzbegjkf_[T^b^oYphkjT^ ��Ì�^oh®r¹�Ì�É	z
� �Ë}g�J^ojX³`µ�¶�·i¸vq\®r¯�¯�°�±5"~stcgY\[TstY:³oµ�¶t·_¸vq~¹�Ì�Ì�Ì��¨� �¼st}ghT^¨wxstf_[rq~]vW¢a`st}gjk�g}gjT^Fng^U]vWX]ifihkc\s�[kegc\�ojT^�ngmoeJ^oY\nwxstjkhT^ozl^oYph�ng^
]vWPng^oY\[kfihTmXng^X]vWParWZ]_sthkhT^L|p}gfSYQ��^`[Th�a`stYgYp}\^L|~}Q��ªN}gYuw�WtaohT^o}gjU¹�egjT�`[¢�¥��stfijUadcHWZegfihkjT^¢Æ��¨�g�Q^`[�ngstYgY\m`^`[�Wtaohk}\^o]i]_^`[
Y\^XeJ^ojkzl^ohkhT^oY~hFeHWt[�ng^XhkjdWZY\adc\^ojF^oY~hkjT^Na`^`[�hkjTstf_[�cp�peJsthkc\�`[T^`[r�

¾ Yp��^ojT[T^ozl^oY~hrqp]vW�jTmo��f_stY{eJst]vWZfijT^U[k}\nbzlstYphkjT^U}gY\^�WZY\stz{WZ]if_^�fizbeSstjkhdWZYphT^Fn���^oYp�pfijTstYu¹�Ì�ÌXz6/LWZ]Ha`^oYphkjTm`^�[k}gj
]_^�e%�t]_^��p�½WLz{Wt[d[T^�ng^`[�ngmoe%�thT[©eJst]vWZfijT^`[©^`[kh�ng^U]���stjTnDjT^�ng^F¹Nªu� � � ! ��� É	���rCpzbfihkc@³`µ�¶t·i¸vq\®r¯�¯�¯Z�Ë�¨�	����WZY\stz{WZ]if_^ng^l��jdW`�	fihTm{hkc\m`stjkf_|p}\^legjTs���sp|p}\m`^{eHWZj�}gY\^lz{Wt[T[T^{ng^ 8 � � ! ��� É	��nDf_[Thkjkfi�g}\m`^{[k}gj¢}gY\^�[k}gjÅw�Wta`^ln���^oY~�	fijTstY � ! &É	z 9 mohdWZYphPng^{]���stjTnDjT^�ng^�®rÆ�Ì z6/LWZ]L� �Ë}g�S^oj ³oµL¶t·_¸_q�®r¯�¯�°��¨q¼fi]©^`[Th�jdWZf_[TstYgYHWZ�g]_^�ng^leJ^oY\[T^ojN|p}\^l]vW�z{W@OÅstjkfihTm
nD}Á[kfi��YHWZ]���jdW`�	fizlmohkjkf_|~}\^:^`[khunD}\^:ª.]vW�egjTm`[T^oY\a`^�ng^�a`^`[ungmoe#�thT[�[T}gjÅw�Wtaof_|p}\^`[{]vWZjk��^ozl^oYph Y\stY�a`stzbeJ^oY\[Tm`[
f_[ds�[khdWZhkf_|~}\^ozl^oYphr�3Cpf¼]vW�arWZ]_sthkhT^PeS^ojkz{WZY\^oYphT^Png^b¤�G 9 [T^Lw�stjkz{WZfihL^oh�[T^�jT^¨wxstjkz{WZfihXz{W@OkstjkfihdWZfijT^ozl^oY~h�WZ}�e%�t]_^Cp}\n�q~]_^`[�st�\[T^ojk��WZhkf_stY\[�Wtaohk}\^o]i]_^`[�eJst}gjkjdWZf_^oY~h�O }\[Thkf«�H^oj�]�� c~�	eSsthkc\�`[d^Fn�� }gY\^�eg]vWZY\�ohT^Ujkfi��f_ng^�w�WZfihT^�n\WZY\[�]vW¢[T^`aohkf_stY
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® ��fihkc\s�[kegc\�ojT^ ¹�Ì�Ì Í�Æ�Ì�Ì Æ�Ì
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egjTm`a`m`ng^oY~hT^��Q�Q^`[�fizbeg]if_arWZhkf_stY\[LnD�	YHWZzbf_|~}\^`[X[TstYphXª{]���stegeJs�[TmNng^a`^o]i]_^`[Fw�WZfihT^`[�eJst}gjF]vW�arWZ]_sthkhT^ÈFstjTn���C	stfihX]vW
arWZ]_sthkhT^ Cp}\n�Wb}gY\^N�tWZjkfvWZ�gfi]ifihTmPao]ifiz{WZhkf_|~}\^�fiYDwxmojkf_^o}gjT^WZ},hT^ozbe\[�ng^Pº�WÃ�DÇ©^o]i]¿nD},z{WZY~hT^rWZ}QqJ^oh�^`[kh�ngstY\aNhkjT�`[
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�$�&t����/�F�
����%��r��E� � ��u�������t�� �8t%�%��u������Bu���r��HG ! �*�3I ��)Or	��StB�4�=u.�otUr �1�����otQr � �4u��?v��4���A��t��=u*� �Bt2��vL��u ���0� r%���������8��u��
�W�Pr �1��� �
� v����D��t �� ���&uJ�'��v��^r�r � ���������&t �%�^r ��&���Er �A�"� �Bt2� v���u�� �0� r%���������8��u�� t � ���������0� v'���D�8t ��� ���&uK����v���r r�� ���������&t
���.���$������ �%� )

C:t2�d�"���Uv�� �<�8� �2� �"���A�"� �2�.�Sr u����'�8�Su����Sr��sv��L��� �B�����'� �1v��K�'�U��u����������ot	�"�
���(��������&� r �BuK��� � 	/�
����4�1���0�(�ou/������t<t2�
t\�����r�r �1����u.�8���M��� �4u ��r��K��t �<�8� �B��� v������&u*�'����� u*�d�����'��������%� v��N� � � 	/�
�� �L�1���9�$�&u"������t<t2� )O����������������r
	B��� �8t�����u �"�[v��N���
���W���&u���� ����t\��u.���'� v�� �
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����� �)v���r ���'�&t �"����r0���lv���r r"�����/�F�
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FHGJILKNMPOHQDR8GJSUTWVYXDOHSUXDZ[Q[Z[\UO]I^V`_UMaG�SCbcKDKDTWdUTWMWTWVDZe\UO6MaGJXYfgO[KNhLiLQ]VYi8GJVYTPbjILKEQ]MWTWklGJVYTPm^iLO[KnklGJXYVYTPO]IUILO[KEO]IUfgO]IL\4XDZ[O[K`_

O]IoS8GJXYVYTPQ]iUMWTPO]XpS8GJXEMPO[KqTWkrS:bjXYVsGJItVDO[K6ucGJXYTaGJVYTPbjILKp\UOvKDbjIwbjdUMWTPmtiUTWVDZc_LZ]VsGJTWV6TWMWMWiLKYVYXDZ[Ocxzy^T Q[O[KqhLiLQ]VYi8GJVYTPbjILK6Q]MWTWklG|{
VYTPm^iLO[KNbjItVNXDZ[O]MWMPO]k}O]ItVqO�~	TPKDVDZc_tQ[O]XYVsGJTWILO[KNXDZ]fcTPbjILKnbji}�LfciUXDO[K�fgZ[bjMPbjfcTPmtiLO[KNklGJXYVYTPO]IUILO[Kq\UO]u	XsGJTPO]ItVNSUXDZ[KDO]XYugO]X�iUI
O]IUXDO]fcTPKDVYXDO]k}O]ItV6\UO�Q[O[KEQDR8GJIUfgO]k}O]I^VDKeQ]MWTWklGJVYTPm^iLO[K`xzy^iUXE��O]XYXDOc_LM���O]IUXDO]fcTPKYVYXDO]k}O]I^Ve\UO[KEujGJXYTaGJVYTPbjILK6Q]MWTWklGJVYTPmtiLO[K
O[KDVqS8GJXYVYTPQ]iUMWTP�]XDO]k}O]ItVedUTPO]I�TWMWMWiLKYVYXDZv\LGJILKpMPO[KEKDZ[\4TWk}O]ItVDKpklGJXYTWILKpO]VqMPO[KEQ`GJMPbjVYVDO[KpSCbjMaGJTWXDO[K�x

�AO.S8GjKDKsGJfgO.\UO[K SUXDO]krTP�]XDO[K KDbjIL\UO[K���GJXYTWILO]X��nO]VA�6TW�	TWIUfEbjItV krTPK O]IvZ]u	TP\UO]ILQ[O��NVYXsG[ugO]XDK�Q[O]XYVsGJTWILO[K Q]XDO]ucGjKDKDO[K
Q]XDO]iLKsZ[O[K<\UO[K<Q`GJMPbjVYVDO[K<SCO]XYklGJILO]I^VDO[KvklGJXYVYTPO]IUILO[K`_:MaG�SUXDZ[KsO]ILQ[Or\UO@Q[bjiLQsRLO[KvKYiUS:O]XYSCbcKsZ[O[K<\���GJMWdCZ[\Ub�\4T���Z]XDO]ItV`_
GJI8GJMPbjfciLO[KN�<\UO[K�\UZ]S:�jVDK�KDZ[\4TWk}O]I^VsGJTWXDO[K�VDO]XYXDO[KDVYXDO[K`xg�1GJXNGJI8GJMPbjfcTPO6G`ugO[QEQ[O]XYVsGJTWILO[KNQ`GJMPbjVYVDO[K�S:bjMaGJTWXDO[K�VDO]XYXDO[KYVYXDO[K`_
TWMLO[KDV�MaGJXYfgO]k}O]I^V�KYiUSUS:bcKDZnm^iLOqQ[O[K.\UZ]SC�jVDK.S:bjMaGJTWXDO[K�O]I}Q[bjiLQsRLOqSUXDZ[KDO]XYugO]ItV�M�� RUTPKYVDbjTWXDOqfgZ[bjMPbjfcTPm^iLOqO]V�Q]MWTWklGJVYTPmtiLO
\UOoMaG�SUMaGJIL�]VDO���Q[bjkrSCbcKYTWVYTPbjI GJVYk}bcKYSURLZ]XYTPm^iLOc_NGjQ]VYTWu	TWVDZ�\UO[K}VDO]krS:¡]VDO[K¢\UOoSCbjiLKDKDTP�]XDOc_�dUTWMaGJI£K¤GJTPKDbjIUIUTPO]X¢\UO[K
Z]MPZ]k}O]I^VDK�ugbjMaGJVYTWMPK`_|Z]XYiUSUVYTPbjILK�ugbjMPQ`GJIUTPm^iLO[K`_jO]VDQcxWx¦¥AO]V�\Ub^Q]iUk}O]I^VDO]ItV.MPO[K�k}b^\4iUMaGJVYTPbjILK.GjKYVYXDbjILbjkrTPm^iLO[K1\4i>Q]MWTWklGJV
klGJXYVYTPO]IAx��AO[K}SUMWiLK}§�bjXYVDO[K}ujGJXYTaGJVYTPbjILK�\UO�M���bjdUMWTPm^iUTWVDZoO]Vl\UO�M���O�~UQ[O]ItVYXYTPQ]TWVDZwklGJXYVYTPO]IUILOoO]I£Q[bjkrS8GJXsGJTPKDbjI£\UO[K
ucGJXYTaGJVYTPbjILK}VDO]XYXDO[KDVYXDO[KlbjItV�Z]VDZ�KDbjiUugO]I^VlTWItugb	m^iLZ[O[K}S:bjiUX¢GjQ[Q]XDZ[\4TWVDO]XlM�� R^¨^S:bjVYRL�[KDOo\�� iUILOoKYTWfcI8GJVYiUXDOobjXYdUTWVsGJMPO
\LGJILKEMaG@§�bjXYklGJVYTPbjIw\UOvQ[O[KE\UZ]S:�jVDK`x

© O]SCO]IL\LGJI^V`_AMaGªI8GJVYiUXDOc_�M���bjXYTWfcTWILO¢O]VvM���Z]ugbjMWiUVYTPbjI�\UOlQ[O[Kv\UZ]SC�jVDK>KDZ[\4TWk}O]ItVsGJTWXDO[K@Q[bjILKYVYTWVYiLO]I^V�iUI«k>¨	KYVD�]XDO
klG|¬YO]iUXl\4iQ]MWTWklGJVlklGJXYVYTPO]IAx��AO]iUXDK¢bjdLKDO]XYujGJVYTPbjILKlSCbcKsO]ItV�GJTWILKDTqiUI®ILbjk�dUXDOoTWkrSCbjXYVsGJI^V�\UO�m^iLO[KYVYTPbjILK}ILbjI
XDZ[KsbjMWiLO[Kw¯NKDO�§°bjXYk}O]ItV±{�TWMPK�O]ILQ[bjXDO+GJij¬YbjiUXD\�� RtiUT|²�y	bjI^V±{�TWMPKªTWI8GjQ]VYT�§�K�O]V�k}¡]k}OwO]I³VYXsGJTWI³\UO�K`��Z]XDb	\UO]Xz²�y	bjItV±{
TWMPKvXDZ[O]MWMPO]k}O]ItV@iUI�O]IUXDO]fcTPKYVYXDO]k}O]ItV@SURt¨4KYTPm^iLOr\UO[K�QsR8GJIUfgO]k}O]ItVDKQ]MWTWklGJVYTPmtiLO[K�S8GjKDKDZ[KvO]V>KYT�bjiUT�_Am^iLOrSCO]iUV±{´bjI
GJSUSUXDO]IL\4XDO>\4i�\UZ[Q[b^\LGJfgO�\UOvQ[O[KEO]IUXDO]fcTPKYVYXDO]k}O]I^VDKz²

� G�XDZ[KDbjMWiUVYTPbjI³MWTWkrTWVDZ[O�\UO�M�� TWklGJfgO]XYTPO+\UO[KlSUXDO]krTP�]XDO[K�KDbjIL\UO[KªGjKDKDb	Q]TPZ[Ow�«MaG+§�GJTWdUMPOoQ[bjIUI8GJTPKDKsGJILQ[O�\UO�MaG
VDbjS:bjfcXsGJSURUTPO�\UOvMaGrQ`GJMPbjVYVDOvILbjXD\oILO<SCO]XYk}O]VYVsGJTPO]I^V6S8GjKpiUILOvZ]VYiL\UO�KDVYXsGJVYTWfcXsGJSURUTPmtiLO@\UZ]VsGJTWMWMPZ[O�KYiUXpM���O]ILKDO]k�dUMPO
\UOEMaG<Q`GJMPbjVYVDOEILbjXD\�_^Q[OEmtiUTzO[KYV.XDO]IL\4ilS:bcKDKYTWdUMPOp�<S8GJXYVYTWX�\UO[K�\UbjIUILZ[O[K�XDZ[Q[O]krk}O]ItV�§�bjiUXYIUTPO[K�S8GJX�MaG<KDbjIL\UO6��GJXDK
µ MPbjd8GJM�y^iUXYugO]¨gbjX`x

© O<QDR8GJSUTWVYXDO<ILOHS:O]XYk}O]VEZ]u^TP\UO]krk}O]I^VES8GjKE\UOHXDZ]S:bjIL\4XDOv�@VDbjiUVDO[KqMPO[Kqm^iLO[KYVYTPbjILKqSUXDZ[Q[Z[\UO]ItVDO[K�xL¶´M�O[KYVqSUXYTWI4{
Q]TWS8GJMPO]k}O]I^VNQ[bjILK¤GjQ]XDZ6�HMaGe§°bjXYklGJVYTPbjI¢bjXYdUTWVsGJMPO6\UO[K�\UZ]S:�jVDK�O]IlQ[bjiLQsRLOpS:bjMaGJTWXDO[K�klGJXYVYTPO]ILK�xt�AO[K�k}Z[Q`GJIUTPKYk}O[K�\UO
MPO]iUXn§°bjXYklGJVYTPbjI�Z]VsGJItVpVYXD�[KnSCO]i�Q[bjI^VYXsGJTWItVDK`_UILbjiLK6G[ugbjILKEQ[bjILKYTP\UZ]XDZ�\UOp§�Gj·[bjI�S8GJXsGj\Ub[~LGJMPOvm^iLOeMPO]iUXn§�bjXYklGJVYTPbjI
IA��Z]VsGJTWV�S8GjK¢ILZ[Q[O[KDKsGJTWXDO]k}O]ItV�MWTPZ[O��«iUI§�bjXD·`GJfgO�bjXYdUTWVsGJM�xn¸.I³iUVYTWMWTPKsGJItVª\UO[Klk}Z]VYRLb	\UO[Kª\���GJI8GJMW¨	KsOofgZ]ILZ]XsGJMPO�{
k}O]I^V�XDZ[KsO]XYugZ[O[K�GJi4~l\UZ]S:�jVDK�KDZ[\4TWk}O]I^VsGJTWXDO[KNVDO]XYXDO[KYVYXDO[K`_gM���bjd4¬YO[Q]VYT�§ASUXYTWILQ]TWS8GJM:O[KYV`_cTWItugO]XDKsO]k}O]ItV`_4\UOEugbjTWXNmtiLO]MWMPO[K
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Q[bjItVYXsGJTWItVDO[KpVDO]krSCbjXDO]MWMPO[KEGjKsKDb^Q]TPZ[O[Kq��MPO]iUXN§�bjXYklGJVYTPbjIA_4TWM:O[KYVNSCbcKDKDTWdUMPO6\���O�~4VYXsGJTWXDOc_UKYTCMPO]iUX�§°bjXYklGJVYTPbjI�O[KYVNXDO]MWTPZ[O
�iUIª§�bjXD·`GJfgO�bjXYdUTWVsGJM�x

� SUXD�[KEG`ugbjTWXp\UZ[Q]XYTWVEQ[O]XYVsGJTWILO[KqSUXDbjSUXYTPZ]VDZ[KqfgZ]ILZ]XsGJMPO[Kp\UO[Kq\UZ]SC�jVDKqO]I�Q[bjiLQsRLO[KqklGJXYVYTPO]ILK`_4iUILOvGJI8GJMW¨4KDOHKYVYXsG|{
VYTWfcXsGJSURUTPmtiLOr\UZ]VsGJTWMWMPZ[Or\UO[KH\UZ]S:�jVDK<O]I�Q[bjiLQsRLO}�lS8GJXYVYTWX<\UO[KeTWklGJfgO[Kv�¢R8GJiUVDO@XDZ[KDbjMWiUVYTPbjI�\UO>MaG��+GJXDK
	6XYdUTWVDO]X
© GJk}O]XsGwO[KDV>O���O[Q]VYiLZ[O¢\LGJILK@iUI�SUXDO]krTPO]XVDO]krSLK�x�� O¢Q[bjiUSUMaGJfgOªG[ugO[Q�MPO[K@\UbjIUILZ[O[KGJMWVYTWk}Z]VYXYTPm^iLO[K��	e� � G
SCO]XYkrTPKH\LGJILKHiUI+KDO[Q[bjIL\�VDO]krSLKe\UO>XDZ`GJMWTPKDO]XHMaG¢KYVYXsGJVYTWfcXsGJSURUTPO�� SUXDbJ�LM1MWiUkrTWILbcKYTWVDZ�{ GJMWVYTWVYiL\UO�¥H\�� iUILOKDO[Q]VYTPbjI�\UO
Q[O[Kp\UZ]S:�jVDKEO]I�Q[bjiLQDRLOcx

F<GJILKMPO[K>VYXDbjTPKDTP�]k}O�O]Vm^i8GJVYXYTP�]k}OªS8GJXYVYTPO[K`_ MPOªQ[bjkrS:bjXYVDO]k}O]ItVrS:bjiUXr\���GJiUVYXDO[KrQ[bjIL\4TWVYTPbjILKrbjXYdUTWVsGJMPO[Kr\UO[K
ugbjMaGJVYTWMPKvklGJXYVYTPO]ILK>S8GJXYVYTPQ]TWS8GJItV�S:bjVDO]ItVYTPO]MWMPO]k}O]I^V}��MaG�§�bjXYklGJVYTPbjI�\UO}Q[O[Kv\UZ]S:�jVDKl��O`GJiA_A\4TPb[~4¨4\UOl\UOrQ`GJXYd:bjILOc_
SCbjiLKDKDTP�]XDO�¥AO[KYV�VDbjiUV1\���GJdCbjXD\\4TPKDQ]iUVDZcx�	6IrK`��GJVYVsGjQDRLO]XsG6SUMWiLK�S8GJXYVYTPQ]iUMWTP�]XDO]k}O]ItV�GJi4~@\4T��:Z]XDO]I^VDO[K.O[KYVYTWklGJVYTPbjILK�GjQ�{
VYiLO]MWMPO[K�\UO[K�VsGJi4~>\UO�\UZ]SCbcKYTWVYTPbjIrGjKDKDb	Q]TPZ[K��pQDR8GjQ]iUIr\UONQ[O[K ugbjMaGJVYTWMPK`_|S:bjiUX�Q[bjILKYVsGJVDO]X�MPO[K VYXD�[K §�GJTWdUMPO[K�Q[bjI^VYXsGJTWItVDO[K
O�~	TPKYVsGJI^VDO[K`x © O]XYVsGJTWILK�k}Z[Q`GJIUTPKYk}O[K.bjXYdUTWVsGJi4~�S:bjVDO]ItVYTPO]MPK.\UO�§�bjXYklGJVYTPbjIr\UONQ[O[K�\UZ]S:�jVDK1KDZ[\4TWk}O]ItVsGJTWXDO[K.KDbjI^V�GJMPbjXDK
\UZ[Q]XYTWVDK`x8F<GJILKEQ[O[KqS8GJXYVYTPO[K�_8bjI�ILOvQsRLO]XDQDRLO>S8GjKp�r\4XDO[KDKDO]XqiUIoSCbjTWI^Vp\UO<u	iLOvO�~	R8GJiLKDVYT�§1\UO<VDbjiLKpMPO[KEQ[bjkrS:bjXYVDO�{
k}O]ItVDK�O]V�k}Z[Q`GJIUTPKYk}O[K�S:bcKDKYTWdUMPO[K1klGJTPK�\���O�~	VYXsGJTWXDOE\UO[K�k}b^\U�]MPO[K�Q]MWTWklGJVYTPm^iLO[K�XDZ[Q[O]I^VDK�O]V�\UO[K�\UbjIUILZ[O[K�O�~4VYXsGJTWVDO[K
\UO�MaG6krTPKDKDTPbjI@� µ yC_JMPO[K�TWI4§�bjXYklGJVYTPbjILKp��bjiMPO[K1m^iLO[KYVYTPbjILK¤¥ASCO]XYVYTWILO]I^VDO[K�O]V1ILbjiUugO]MWMPO[K1SCbjiUucGJItV.S8GJXYVYTPQ]TWS:O]X1ILbjVYXDO
GJI8GJMW¨	KDOcx

¸.I4�LIA_L\LGJILKqiUILO<\UO]XYIUTP�]XDOHS8GJXYVYTPOc_LM���GJXYVYTPQ]MPOHSUiUdUMWTPZ��	6XYdUTWVsGJM:§�bjXDQ]TWIUf}bJ§�VYRLOHklGJXYVYTaGJI�S:bjMaGJXqMaG[¨gO]XDO[\�\UO]S:bJ{
KYTWVDK������ GjKD�jGJX`_��LxW_C�AO]u	XsGJXD\�_��ex:GJIL\+�oiLKDVsGJXD\�_��8x��NxW_��A���������]_���� �A_�! Q
R {"! Q�Q _�#�$�$�#g¥6O[KYVe\UZ[Q]XYTWV<O]VHXDO]SUXDb	\4iUTWV`x
FHGJILKQ[O]MWiUT�{´Q]T�_�ILbjiLKQ[bjkrS8GJXDbjILK>MaGoKYVYXsGJVYTWfcXsGJSURUTPO�XDZ`GJMWTPKDZ[OªG[ugO[Q�MPO[K>KsbjMWiUVYTPbjILK�XDZ[Q[O]I^VDO[Kr\UO[K�ucGJXYTaGJVYTPbjILK\UO[K
Z]MPZ]k}O]ItVDK<bjXYdUTWVsGJi4~wO]VHG|~	TaGJi4~�klGJXYVYTPO]ILKH\LGJILKeMPO�\UbjklGJTWILO>VDO]krSCbjXDO]M1O]VHKYSCO[Q]VYXsGJM�SCbjiUXeQ[bjItVYXsGJTWIL\4XDOM��&%JfgO@\UO
§�bjXYklGJVYTPbjI®\UO¢MaG�KDO[Q]VYTPbjI Z]VYiL\4TPZ[Ocx�'ebjiLK@SUXDbjSCbcKsbjILK>SUXYTWILQ]TWS8GJMPO]k}O]I^V¢m^iLOlMPO[K(# R $wSUXDO]krTPO]XDKk}�]VYXDO[Kr\UO�Q[O[K
\UZ]SC�jVDK6bjItVESUi�KDO<§�bjXYk}O]XpG`ugO[QviUI�VsGJi4~�\UO<\UZ]SCbcKDTWVYTPbjI�k}b`¨gO]I�\UO)$4x&$ R Q]k+*jGJIw\4iUXsGJI^VpMPO[KE\UO]XYIUTPO]XDK R $�$,$�$�$
GJILK�O]V�m^iLOrMPO}S8GjKsKsGJfgOrSUXDbjMPbjIUfgZl\UO}MaGªSUMaGJIL�]VDO¢�ªR8GJiUVDO¢bjdUMWTPmtiUTWVDZ¢\4iUXsGJItV@M�� TWItVDO]XYucGJMWMPO R { � $o��G�GJiUXsGJTWV>SUi
Q[bjIL\4iUTWXDO¢�ªiUILOrXDZ[\4iLQ]VYTPbjI�TWkrSCbjXYVsGJI^VDOlugbjTWXDO}iUILO}\4TPKYS8GJXYTWVYTPbjI�\UO}MaG�Q`GJMPbjVYVDO}S:bjMaGJTWXDOrILbjXD\�x © O]VYVDO¢\UO]XYIUTP�]XDO
Rt¨	SCbjVYRL�[KDOvSCO]XYk}O]VYVYXsGJTWVe\UO<KYiUSUSCbjXYVDO]XpMPOvQ`GJXsGjQ]VD�]XDO<XDZ[Q[O]ItVe\UO[KE\UZ]S:�jVDKES:bjMaGJTWXDO[K`x

-/.10 24365 ;87:9+;q5 5 9¢9=<1>EBY7 365@? 9E7C;
��O]IL\LGJI^V}MaGoSUXDO]krTP�]XDO�GJIUILZ[OªGJSUXD�[KKDbjI GJXYXYTWugZ[OªKYiUX��GJXDK@MPO � #�y	O]SUVDO]k>dUXDO � �c� Q _�M�� TWILKDVYXYiUk}O]ItV}�+GJXDK

	6XYdUTWVDO]Xe� GjKsO]X � MWVYTWk}O]VDO]X���A	e� � ¥qO]k�d8GJXDm^iLZ@KYiUXEMaG}KsbjIL\UO��+GJXDK µ MPbjd8GJM�y^iUXYugO]¨gbjXeGlQ[bjMWMPO[Q]VDZ>O]I^u^TWXDbjIA#4x =
krTWMWMWTPbjILK>\UOrk}O[KDiUXDO[KvVDbjS:bjfcXsGJSURUTPmtiLO[K@\LGJILKvM�� RLZ]krTPKYSURL�]XDO¢ILbjXD\«klGJXYVYTPO]IA_�mtiUT�bjItV�Q[bjILKYTP\UZ]XsGJdUMPO]k}O]I^V}GJk}Z�{
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XDbjiUMPO]ItVEugO]XDKnM���O�~4VDZ]XYTPO]iUXE\4iªSC�jMPOH\LGJILKnMPOHKDO]ILKnTWItugO]XDKsO<\UO[KEGJTWfciUTWMWMPO[Kq\�� iUILOHk}bjItVYXDOcxL�AO]iUXqSUXDZ[KsO]ILQ[OeO[KDVqGJiLKsKYT
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M�� TWItVDO]XYSUXDZ]VsGJVYTPbjI\UO[K>TWklGJfgO[K>�A	 © iUVYTWMWTPKDZ[O[K`x�'6bjiLKG[ugbjILKO[KDKsG`¨gZl\���O�~4VYXsGJTWXDOlMPO¢klG|~4TWk�iUk \�� TWI4§�bjXYklGJVYTPbjILK
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/ ® � � / ® _AKYiUX<MPO[KvhzGJILQ[K�O�~4SCbcKsZ[Kl� §°GjQ[O¢��M���Z[mti8GJVDO]iUX¤¥�GJSUS8GJXsG�PV>SUMWiLK<TWkrS:bjXYVsGJItVDO�m^iLOrKYiUXvMaG�§�GjQ[O}bjSUS:bcKDZ[O
� §°GjQ[O}GJi�S:�jMPO�¥�x © O]VYVDO}GjKDKY¨	k}Z]VYXYTPO}GªZ]VDZrQ[bjI4�LXYk}Z[OrS8GJXvMPO[K<\UbjIUILZ[O[K>��	e� � \LGJILK<MPO[KvGJiUVYXDO[K>Q]XDO]ujGjKsKDO[K<\UO
MaG+Q`GJMPbjVYVDOªILbjXD\ ���ziUd:O]X ���'�0���a_ � �c� M ¥�x.¸.MWMPOªS8GJXsG�PV}Q[bjkrS8GJVYTWdUMPO�G[ugO[Q�Q[O]XYVsGJTWILKk}b	\U�]MPO[K}\UO¢§°bjXYklGJVYTPbjI®\UO[K
Q]XDO]ujGjKDKsO[KnTWIL\4TPmti8GJI^VqiUILOHSUMWiLKN§�bjXYVDOHKYiUdUMWTWklGJVYTPbjIoKDiUXNMPO[KNhzGJILQ[KnS:bjTWItVsGJI^VEugO]XDKnM���Z[m^i8GJVDO]iUXEO]VqSUMWiLKqO�~	S:bcKDZ[Kq�
M�� TWILKDbjMaGJVYTPbjIAx�� bjiUVDO�§°bjTPK`_:M���O]ILKDO]k>dUMPOr\UO[K6TWklGJfgO[K<\4TPKDSCbjIUTWdUMPO[K<\LGJILKHQ[O]VYVDOQ]XDO]ujGjKsKDO@ILO�S:O]XYk}O]V<\UO@\4TPKDVYTWIUfciLO]X
Q]MaGJTWXDO]k}O]ItVHmtiA� iUILOvKsO[Q]VYTPbjI�KDZ[\4TWk}O]ItVsGJTWXDO>klG|~	TWklGJMPO�\UO D !,¬�$k�x
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o���5R1T$j�fXd9V�Z*W�Y�l�Z�j�v a�{|TXV�Z�Z�\cb�l�Z$;��� §�����{ Z*bo\[T|jmT7Y[VXZ�W�YoZ*\cb�l�Z
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{Nf��~Z�d9d�Z]lAv Z�d�}�akY[f�d(ªX§X� {e�
R�v T7�,i�a�\^\^Z l�fXd9d�Z�j�ZQb[Z�{N_9\NY[Z�jmT�b[a���l�ZQ_9TX\^\[TXVXZ l�Z�jmT�\^f�d9l�Z=�]�o��TXW(l�Z*\^\^W9\�l�ZQjmT i*Y[Z*}�T7\^\^Z��
R�v TXjkb[a�{N`*b^Y[a�Z�Y[Z�jmT7b[a�}~ZoZ�\cbSa�d/l�amt�W�`�Z�_9T7Y©Y�TX_�_,fXY^b���j�v TXjkb[akb[W/l�Zof7Y[a�V�a�d9Z�l�Z�Y[`*�!`*Y[Z*d9i�Z�l�W�V�`�f�-«l�Zo{Nf��uZ�d${|T7Y^b[a�Z�dA�

7
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�AO[K¢\UZ]S:�jVDKlO]I³Q[bjiLQDRLO[K�SUXDZ[KDO]I^VDO]ItVª\UO[K¢Q`GJXsGjQ]VDZ]XYTPKYVYTPm^iLO[K¢fgZ[bjMPbjfcTPmtiLO[K�SUXDb	QDRLO[K�\UOoQ[O]XYVsGJTWILO[K,´XDb^QsRLO[K��
KsZ[\4TWk}O]ItVsGJTWXDO[K}VDO]XYXDO[KDVYXDO[K`x
�pILO�KsZ]MPO[Q]VYTPbjI®\UO[KrTWklGJfgO[K}\4TPKYS:bjIUTWdUMPO[Kk}bjItVYXDO]I^V`_�O]I S8GJXYVYTPQ]iUMWTPO]XlKYiUXrMaGw�LfciUXDO
¬4x�¬4_4iUILO<KDVYXsGJVYT��8Q`GJVYTPbjIoQ[bjItVYTWI^iLO�KYiUXqM���O]ILKDO]k>dUMPOv\UOHMaGQ]XDO]ucGjKDKDOc_UKDbjTWVqKYiUXqSUMWiLKE\UO � $�$�	k�x4� G\4TWXDO[Q]VYTPbjIo\UO[K
Q[bjiLQsRLO[K6O[KDVES8GJXsGJMWMP�]MPO>�M���GJXD¡]VDO>\UOvMaGrQ]XDO]ucGjKDKDOcx © O]MaGrKYiUfcfgZ]XDO�m^iLOvQsR8GjmtiLO>Q[bjiLQDRLO>GlZ]VDZv\UZ]S:bcKDZ[O�GJiUVDbjiUX6\UO
Q[O[K�MaGJVYTWVYiL\UO[K@��iUI�VsGJi4~«mti8GjKDTWk}O]ItV�iUIUT�§°bjXYk}Ocx F<GJILK@Q[O}Q`GjK`_�MPO[K>Z]VYiL\UO[K>Q[bjkrS8GJXsGJVYTWugO[KrG`ugO[Q}MPO[K�Q]XDO]ucGjKDKDO[K
ugbjTPKDTWILO[K>\UO]u	XsGJTPO]ItV@k}bjItVYXDO]Xr\UO[K�KDVYXsGJVYTWfcXsGJSURUTPO[K@KDTWkrTWMaGJTWXDO[K`x © O]S:O]IL\LGJItV`_�Q[O]MaGoSCO]iUVGJiLKDKYT�TWIL\4TPm^iLO]X@m^iLO}MPO[K
SUXDb	Q[O[KDKYiLK�\UO�§�bjXYklGJVYTPbjIO]V�\���Z]XDbcKDTPbjI\UO[K�Q[bjiLQDRLO[K.KsbjItV1KYTWkrSUMPO]k}O]ItV1TP\UO]ItVYTPm^iLO[K1MPO�MPbjIUfe\�� iUILO�k}¡]k}OnQ]XDO]ujGjKDKsO
O]Ve\UZ]SCO]IL\UO]I^V6iUIUTPm^iLO]k}O]ItV<\UO�MaG§�Gj·[bjI�\UbjI^V6MaGlQ]XDO]ujGjKDKsOvK`��O[KYVp§�bjXYk}Z[O>O]V *Jbji+GlZ]ugbjMWiLZcx © O]VYVDO>SUXDbjSUXYTPZ]VDZ>\UO
Q[bjI^VYTWItiUTWVDZ@O[KYV6GJiLKDKDT�SUXDZ[KDO]ItVDO>\LGJILKp\UO[KEQ]XDO]ucGjKDKDO[KE\UOvVsGJTWMWMPOvk}bjTWILKETWkrS:bjXYVsGJItVDO�� ugbjTWX"!eb �nGJXD\(�������%�P_ � � M #g¥�x
��bjiUVDO�§�bjTPK�_8MaG}§�bjXYk}O>O]V6M���Z]VDO]IL\4iLO\UO[KeQ[bjiLQDRLO[K<KDbjiLK6MaG}Q`GJMPbjVYVDOKDbjI^V6TWILQ[bjIUI^iLO[K`x:����O�~4SUXDO[KDKYTPbjI�XDZ]fciUMWTP�]XDO>\UO[K
Q[bjiLQsRLO[K<u	TPKYTWdUMPO[KHKYiUX6MaGl�LfciUXDOrO]VHMPO]iUX<Q[bjItVYTWI^iUTWVDZ}KYiUfcfg�]XDO]ItVvm^iLO@MPO]iUXe§�bjXYklGJVYTPbjI«K`��O[KDV6SUXDbjd8GJdUMPO]k}O]I^V<§°GJTWVDO
K¤GJILKqSCZ]XYTPb	\UO<Z]XDbcKYTWugO<klG|¬YO]iUXDOvbjiwGJXYXD¡]VqILbjVsGJdUMPO>\UOHMaGr\UZ]S:bcKYTWVYTPbjIAx
7
8���8�� # JMF%$'&M?�A,LYV QYBXI%(�$ LMA)$ VYZ-H:JYIK?�H G0P

� GqSUXDbjSUXYTPZ]VDZ�TWkrSCbjXYVsGJI^VDO�\UO�Q[bjItVYTWItiUTWVDZn\UO[K�\UZ]SC�jVDK�SCO]XYk}O]V�\���O��:O[Q]VYiLO]X�SCbjiUX�Q[O]VYVDO�Q]XDO]ucGjKDKDOc_[iUI>XDO]SCZ]XsGJfgO
O]V�iUIlKDZ[m^iLO]IL·`GJfgOE\UO[K�Q[bjiLQsRLO[K�bjdLKDO]XYugZ[O[KNKYTWkrTWMaGJTWXDO]k}O]ItVnGJi4~}O]IUXDO]fcTPKYVYXDO]k}O]ItVDKnKDZ[\4TWk}O]I^VsGJTWXDO[K�VDO]XYXDO[KYVYXDO[K�xX�6I
VDO]M�KsZ[mtiLO]IL·`GJfgOS:bjiUXYXsGªKDO]XYu	TWXH\UOd8GjKsOr\UO@\UZ]S8GJXYV�MPbjXDK<\UOMaG¢§ iUVYiUXDOr\LGJVsGJVYTPbjI«\UOrQ[O[Kv\UZ]S:�jVDKHklGJTPKvKYiUXYVDbjiUV
S:bjiUX.Z]VYiL\4TPO]X.MPO[K1SCbcKsKYTWdUMPO[K1Q[bjXYXDZ]MaGJVYTPbjILK�KYVYXsGJVYTWfcXsGJSURUTPm^iLO[K�G[ugO[Qq\UO[K.\UZ]S:�jVDK.bjdLKDO]XYugZ[K.\LGJILK.\���GJiUVYXDO[K�Q]XDO]ucGjKDKDO[K
bji�\���GJiUVYXDO[KpXDZ]fcTPbjILKp\UO<MaGQ`GJMPbjVYVDO�ILbjXD\�x

�AOvKDZ[m^iLO]ILQ`GJfgO�GZ]VDZvO���O[Q]VYiLZ��S8GJXYVYTWXp\UOvM�� TWklGJfgOv� $�$|{"$�# � $�$lO]VEO[KYVqXDO]SUXDZ[KDO]I^VDZ�KYiUXEMaG>�LfciUXDO;¬4x = SCbjiUX
MaG�S8GJXYVYTPOeMaG>SUMWiLK�u	TPKYTWdUMPOe\UOeMaG�KDO[Q]VYTPbjIA_4\UO]SUiUTPKnMPO6dCbjXD\ª\UO6MaG@Q`GJMPbjVYVDOcx	����GJMWVDO]XYI8GJILQ[Ov\UO6Q[bjiLQsRLO[KndUXYTWMWMaGJItVDO[KEO]V
Ksbjk�dUXDO[KHG}Z]VDZvXDO]S:Z]XDZ[O>S8GJXpMPO[K6MPO]VYVYXDO[K6F ��\LGJXY�L¥nS:bjiUXpMPO[Kp§�XsGJIUfgO[K6KDbjk>dUXDO[K6O]V���� dUXYTWfcRtV¤¥pS:bjiUXpMPO[KE§ XsGJIUfgO[K
Q]MaGJTWXDO[K�x.��� TP\UO]ItVYT��8Q`GJVYTPbjI³O]V@MPO�QsRLbjT�~�\UO[KrQ[bjiLQsRLO[K}bjItV}Z]VDZªXDZ`GJMWTPKsZ[KS8GJX}Q[bjkrS8GJXsGJTPKDbjI£G[ugO[QªMPO[KkrTWIUTWklG+O]V
klG|~4TWklGr\4i�KYTWfcI8GJM�\UO<MWiUkrTWILbcKYTWVDZvO�~4VYXsGJTWVpO]VqXDO]SUXDZ[KDO]I^VDZ�KYiUXqMaG@�LfciUXDO � \UO<M���GJXYVYTPQ]MPOH�LI8GJM�x
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#>< �-�,�1GN#��'<>�1�$B���B;��G�����J��/:z:��$+-),���9 ����,P,R%TSU/V�W�Y[Z�Y�TX\^\^Z�{��9j�Z©\^W9i�i�Z*\^\^am}�Z�{NZ�dub�l�Z�V~T7W9i��9Z �ol�Y[fXakb[Z �~j�Z�\�a�{|TXV�Z*\��e�X�7�������	7�
� ����� �,qXr��5p��A��� �,q"
o� �,�e�����h��ª�����;� �������AqXr��5p,n�����n/q"
o��Z*b��e�����h��ªX� ��ª;� ����� �,q7r��5p��,n�� �,q"
o���/R1Z�\�b^Y[f�a�\xa�{|TXVXZ�\xfXdub�`*b[`�_�Y[a�\^Z�\
l�W�Y�T7d�b�j�v `*b[`�l�Z�j�v ��`�{Na�\^_9���Y[Z�d�fXY�l �$# %�� ��p�(�� � q ���,R�v amj�j�W9{Na�d9T7b[a�f�dQ\^f�jmT7a�Y[Z�_�Y[f�}�amZ*d�b�l�W]d9fXY�l��«Z�\cb�l�Z�\xa�{|T7V�Z�\���
xd]d�fXb[Z*Y�TNj�Z
b^Y�*\S�,fXdei�fXd�b^Y�T7\cb[Z�l�Z�\��'Y�TXd9VXZ�\SZ*b©j�Z�W�Y�TX_�_/T�Y[Z�dub[ZxY[`�V�W�jmT7Y[akb[`��

© OvKYTWfcI8GJMATWIL\4TPm^iLOvMaG@SUXDZ[KsO]ILQ[O�\UO<VYXDbjTPKqd8GJIL\UO[KeKDbjk>dUXDO[Kp\UbjkrTWI8GJItVDO[KHGJSUS:O]MPZ[O[KETPQ]T F � � _LFB# � O]VpFB! � x
��TPO]Im^iLO�MaGpugZ]XYTWVsGJdUMPOnKYVYXsGJVYTWfcXsGJSURUTPO<� SUXDbJ�LM^MWiUkrTWILbcKYTWVDZ�{�R8GJiUVDO]iUX¤¥1ILZ[Q[O[KDKYTWVDON\LGJILK�iUI@KDO[Q[bjIL\@VDO]krSLK`_|MaGEQ[bjItugbJ{
MWiUVYTPbjI�GJMWVYTWk}Z]VYXYTPm^iLOc_LiUILOHSUXDbjSUXYTPZ]VDZ<§�XsGJSUS8GJItVDO>O[KYVqMaGSUXDZ[KDO]ILQ[O�\UO<VYXDbjTPKEQ]¨4Q]MPO[KpKYTWkrTWMaGJTWXDO[KEQ[bjkrSUXYTPKeO]ItVYXDOvMPO[K
d8GJIL\UO[K}F � � _�FB# � _1FB! � O]V}GJSUSCO]MPZ[KS8GJXMaG�KYiUTWVDO ' � _ '/#�O]V8'/!4x © O[KrQ]¨	Q]MPO[KQ[bjItVYTPO]IUILO]I^V¢QsR8GjQ]iUI VYXDbjTPK
d8GJIL\UO[KqKDbjk�dUXDO[KE\UOeMWiUkrTWILbcKYTWVDZHQ]XDbjTPKDK¤GJItVDO}� S8GJXqO�~4O]krSUMPOHF � � _	F � �³O]VNF � © S:bjiUXNMPOeSUXDO]krTPO]XqQ]¨4Q]MPO�' � ¥�O]V
VYXDbjTPKqd8GJIL\UO[KEQ]MaGJTWXDO[K���� � � _ � � � O]V=� � © S:bjiUXnQ[OHk}¡]k}O�Q]¨	Q]MPOB' � ¥�x © O[KqILbjVsGJVYTPbjILKpKDbjI^VEZ]VDO]IL\4iLO[KqS:bjiUXqMPO[K
GJiUVYXDO[KvQ]¨	Q]MPO[K�x%!6bjXDK<\UOrQ[O[KHVYXDbjTPKvQ]¨4Q]MPO[K`_:MPO[K<Q[bjiLQsRLO[KvMPO[KHSUMWiLK<ILO]VYVDO[KvF�C � O]V
� C � bjItVvZ]VDZXDO]S:Z]XDZ[O[K`x;�6ILO
Q[bjiLQDRLOE\UbjI^V�MPO[K1SUXDbjSUXYTPZ]VDZ[K�GJSUS8GJXsGJTPKDKsO]ItV�KYTWIUfciUMWTP�]XDO[K�GHZ]VDZq\UZ]ILbjkrk}Z[OqTPQ]T�_cQ[bjiLQDRLO !£O]V�GJSUS8GJXsGJTWV�Q]MaGJTWXDO]k}O]ItV
O]I�d8GjKE\UOHMaG>�LfciUXDO�¬4x�¬4xL¶ MAO[KYVqO]I�fgZ]ILZ]XsGJMASUMWiLKq§°GjQ]TWMPOv\���bjdLKsO]XYugO]XEM���O]ILKDO]k�dUMPO�\UOvQ[O[KqSUXDbjSUXYTPZ]VDZ[KpKDiUXqMPOHSUXDbJ�LM
\UO<MWiUkrTWILbcKYTWVDZv\UO<M���GJXYVYTPQ]MPOcx

© ��O[KYVEMaG@SUXDO]krTP�]XDOH§°bjTPKqm^iLO<\UOHVDO]MWMPO[KqSCZ]XYTPb	\4TPQ]TWVDZ[KqXDZ]fciUMWTP�]XDO[K6KDbjItVEkrTPKsO<O]I�Z]u^TP\UO]ILQ[OHS:bjiUXqMPO[KE\UZ]S:�jVDKEO]I
Q[bjiLQDRLO[KqklGJXYVYTPO]ILK`x © O]MaG@S:bjiUXYXsGJTWVqXDO]I4§°bjXDQ[O]X'��� ���������LM�� TP\UZ[O<\�� iUILO<bjXYTWfcTWILOvGjKDVYXDbjILbjkrTPmtiLO<\LGJILKnMaG�§°bjXYklGJVYTPbjI
bji�M���Z]ugbjMWiUVYTPbjIo\UO<Q[O[KE\UZ]S:�jVDK`xU� bjiUVDO�§°bjTPK`_UMaG>�LfciUXDO;¬4x = TWIL\4TPmtiLO<MaG@SUXDZ[KsO]ILQ[Ov\UOHujGJXYTaGJVYTPbjILKp\���GJMWdCZ[\Ub}KDiUXE\UO[K
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Z[QsRLO]MWMPO[K�\UOr\4TPKYVsGJILQ[OTWI4§°Z]XYTPO]iUXDO[KvKYiUfcfgZ]XsGJI^V>m^iLO\UO[K<SUXDb^Q[O[KsKYiLK<Q]MWTWklGJVYTPmtiLO[KvSCbjiUXYXsGJTPO]I^V@GJMPbjXDK�GJfcTWXvKYiUX<\UO[K
Z[QsRLO]MWMPO[Kp\UO<VDO]krSLKpKYiUd4{´bjXYdUTWVsGJMPO[K`x

��������	u� >����A4�E1<1��������./�s���I�,�1�9���%:�� #-< +1�7)�D���#%� ��<>B= ��A),:z ���4C#%��:]#%4�+ �9�z:Q+�)/���/ �����:;B;�9���z ����%:�P�RAZN_�Y[fXU9j�Z*\cb�Z�y�b^Y�T7akb
l�Z�\xl�f�d�d9`�Z*\���Y[W�b[Z�\�l�Z�j�v a�{|TXV�Z���
� �e�����hª�z�X���>��Z�W�j�Z�jmT$_,f7Y^b[a�f�d�j'T|{Na�Z�W�yI}�am\^a���jmZ�l�Z�jmT$\^Z�i�b[amfXd=`*b[W9l�a�`�Z�T$`�b[`�\^`ztuW�Z�d9i�`*Z��
R1Zol�Z�\^\^W9\Sl�Z�jmT�i�f�W�i���Z���	�Fi�f7Y^Y[Z�\^_,f�d9leTXW��,fXY�lIl�Z�jmT�i*Y[Z�}XTX\^\^ZX�/RAZ�\©�/TXd9l�Z�\
�x���3Z*b�
���Fd1v TX_9T7Y^b[a�Z�d9d�Z�dub©_/T7\ ��l�Z�\�i ��i*jmZ*\
\^am{Na�jmTXakY[Z�\���r� ��roª�Z�b�r&���9R%T�b�T7a�jmj�Z�l�Z*\�i�f�W�i���Z�\©Z�\cbSi�f�{N_�Y[am\^Z�b���_9amtuW9Z�{NZ�dub�Z�dub^Y[Z�z��Z�b ����{e�
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© bjkrk}OªTWIL\4TPmtiLZª\LGJILK@MPO[KQDR8GJSUTWVYXDO[K � O]V8CL_�MPO[K�§°bjXsGJfgO[K\LGJILKMPO[KQ`GJMPbjVYVDO[KVDO]XYXDO[KYVYXDO[KrbjItVXDZ[Q[O]krk}O]ItV
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Hiver et début printemps Fin du printemps et été

Dépots saisonniers (CO2,H20)

  

Zone peu éclairée
      et sombre

Zone éclairée
    et brillante

Forte sublimation

les dépots sédimentaires
 sous−jacents

Faible sublimation:
rétention de givre 

laissant apparaitre
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�w¡]k}OqKDT^MPO[K1ucGJXYTaGJVYTPbjILK.bjdLKDO]XYugZ[O[K�KYiUX1M�� TWklGJfgOq��$�!|{"$�! � C $HKDbjItV1MaGJVDZ]XsGJMPO[K��6MaGe\4T���Z]XDO]ILQ[Oq\UO�M�� TWklGJfgOq¸ $�!|{
$�#�#�$ = _zbjIoO]I�Q[bjILQ]MWiUV6m^iLOvM���bjXYTWfcTWILO>\UOvMaGXDZ]VDO]I^VYTPbjI+KDiUSUSUMPZ]k}O]ItVsGJTWXDObjdLKDO]XYugZ[O�\LGJILKpMPO[KESUXDO]krTP�]XDO[KHQ[bjiLQDRLO[K
\UOM�� TWklGJfgOr¸ $�!|{"$�#�#�$ = IA��O[KYVHS8GjKvO]ILQ[bjXDOr\4TPKsQ[O]XYI8GJdUMPOo� ujGJXYTaGJdUTWMWTWVDZTWI^VDO]XsGJIUItiLO]MWMPO�bji�ujGJXYTaGJVYTPbjILKvMaGJVDZ]XsGJMPO[KvO]V
MPb^Q`GJMPO[K�\UOnXDZ]VDO]I^VYTPbjIz¥�x^� O[K.SUXDb^QsR8GJTWILO[K�TWklGJfgO[K1§°bjiUXYIUTPO[K.S8GJX.MaGHkrTPKsKYTPbjI}� µ y�\UO]u	XsGJTPO]ItV�SCO]XYk}O]VYVYXDOp\���Z]VYiL\4TPO]X
SUMWiLKq�LILO]k}O]ItVeQ[O[KqSUXDbjSUXYTPZ]VDZ[K`x

¶´M:O[KYVqGJiLKDKYTCSCbcKsKYTWdUMPO6m^iLOe\UO[Kq\UZ]SC�jVDKnKsGJTPKDbjIUIUTPO]XDKnKDbjTPO]I^VnXDO[\4TPKYVYXYTWdUiLZ[KqMPb	Q`GJMPO]k}O]ItVqS8GJXNMPO[K�ugO]I^VDKnSUXDZ[KDO]ItVDK
�MaGKYiUX±§�GjQ[Ov\UOHMaGrQ`GJMPbjVYVDOc_Lbjiom^iUTAK`��O]IUfgbji4�:XDO]ItVe\LGJILKqMPO[KEQ]XDO]ucGjKDKDO[K���Ocx fLx !eb �nGJXD\(���1���%�P_ � � M #g¥�x
7�8���8 7  I�Z Q�I�?�H�GEH�IKJ LMA#? SUIKVYS WMA#?��1H Z Q�$:H SUFNGEH:IKJY?$? G�BXFNGEH � BEF	Q@W@H ��VMA#?

� G�Q[bjkrS:bcKYTWVYTPbjI«\UO[Kv\UZ]S:�jVDK<KDZ[\4TWk}O]ItVsGJTWXDO[K@O]I«Q[bjiLQDRLO[K�O[KYV<SCO]i�Q[bjI^VYXsGJTWItVDOª�¢Q`GJiLKsOc_�\�� iUILOrS8GJXYVv\UOMaG
k}Z[Q[bjIUI8GJTPKDKsGJILQ[O}\UOMaG�klGjKDKsO>ugbjMWiUkrTPm^iLO}\UOMaGªQ`GJMPbjVYVDOXDZ[KYTP\4iLO]MWMPOlO]V`_�\���GJiUVYXDOS8GJXYV>��Q`GJiLKDOr\UO[K<k�iUMWVYTWSUMPO[K
TWItVDO]XYSUXDZ]VsGJVYTPbjILK�XDZ[KYiUMWVsGJI^V�\UO[Klk}O[KYiUXDO[K�\���GJMWd:Z[\Ub�bji³\UO  Q[bjiUMPO]iUX��w\UO[K�\UZ]S:�jVDK¢O]I Q[bjiLQDRLO���Ocx fLx��nRLbjklGjK
���.���%�P_ � �c��#g¥�x © O[Ko\UO]XYIUTP�]XDO[KoKYiUfcfg�]XDO]I^VomtiLO�MaG�SUXDZ[KDO]ILQ[O�\UO+SCbjiLKDKDTP�]XDO�KDTWkrTWMaGJTWXDO���Q[O]MWMPO+SUXDZ[KDO]ItVDO�\LGJILK
MPO[KHVDO]krSC¡]VDO[KH\UO@SCbjiLKsKYTP�]XDO>O[KDVeSUXDbjd8GJdUMPOcx;�6ILO�§ XsGjQ]VYTPbjI�KYiUSUSUMPZ]k}O]I^VsGJTWXDOrSCbjiUXYXsGJTWVHSUXDb�ugO]IUTWX�\�� iUI+klGJVDZ]XYTaGJi
SUMWiLK= Ksbjk�dUXDO �>KYTWkrTWMaGJTWXDO�¢Q[O]MWiUT�SUXDZ[KDO]I^V6klG|¬YbjXYTWVsGJTWXDO]k}O]ItVv\LGJILKeMPO[KeQDR8GJkrSLK<\UO>\4iUILO>O]I^VDbjiUXsGJItV<MaG¢Q`GJMPbjVYVDO
SCbjMaGJTWXDOc_CO]V6SUXDbjd8GJdUMPO]k}O]I^V<VYXsGJILKYS:bjXYVDZ�S8GJXeMPO[KpugO]I^VDK`xC�AO[KeujGJXYTaGJVYTPbjILKH\���GJMWd:Z[\Ub¢bjdLKDO]XYugZ[O[KHO]I^VYXDO>MPO[KeQ[bjiLQDRLO[K
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KsbjItV�VDbjiUVDO�§°bjTPKNQ[bjkrk�iUILZ]k}O]ItVpGJVYVYXYTWdUiLZ[O[Kn�<iUIlk}Z]MaGJIUfgOpfcMaGjQ[O *|S:bjiLKDKYTP�]XDOe\LGJILK�\UO[K�SUXDbjSCbjXYVYTPbjILKN\4T���Z]XDO]ItVDO[K`x
��GSUXDZ[KDO]ILQ[OvKYiUSUSUMPZ]k}O]I^VsGJTWXDO�\UOvKDTWMWTPQ`GJVDO[Kpbji�\UO © 	 K KDbjiLKq§�bjXYk}OHR^¨	\4XsGJVDZ[O[K6IA��O[KYVqS8GjKp�rO�~UQ]MWiUXDOcx� G�d:bjIUILO¢XDZ[KDbjMWiUVYTPbjI�\UO[K@TWklGJfgO[K�A	 © S:O]XYk}O]V@\UO¢\4TPKDQ]iUVDO]Xrmti8GJMWTWVsGJVYTWugO]k}O]I^VrMaG�I8GJVYiUXDOª\UO[K@Q[bjiLQDRLO[K
u	TPKYTWdUMPO[K`x��AO[KªQ[bjiLQDRLO[Kª\4i Q]¨	Q]MPO ' � Z]VsGJItVªSUXDbjd8GJdUMPO]k}O]ItV�O]ILQ[bjXDOwXDO[Q[bjiUugO]XYVDO[KªS8GJXYVYTPO]MWMPO]k}O]ItV�\UO © 	 K _�MaGI8GJVYiUXDO�O�~UGjQ]VDO�\UO[K�\UZ]S:�jVDK�KDZ[\4TWk}O]I^VsGJTWXDO[KoKDbjiLKY{W¬YGjQ[O]I^VDK�O[KYV�\4T �lQ]TWMPO]k}O]ItV�bjdLKDO]XYucGJdUMPOcxE�AO«KDbjkrk}O]V�\UO+MaG
Q[bjiLQsRLOpKDbjk>dUXDOEFB# � k}bjItVYXDOpQ]MaGJTWXDO]k}O]I^V�\UO[K�\UZ]SC�jVDK.RLZ]VDZ]XDbjfg�]ILO[K�XDZ[KYTP\4iLO]MPK�\UO © 	 K xc��bjiUXNbjdUVDO]IUTWX�iUI}SUXDbJ�LM\UOMWiUkrTWILbcKDTWVDZrSCO]i�dUXYiUTWVDZlO]VvK`��G|�CXsGJILQsRUTWX�\UOrQ[O[K<ucGJXYTaGJVYTPbjILK<MaGJVDZ]XsGJMPO[K�O]V<MPb	Q`GJMPO[Kv\UOdUXYTWMWMaGJILQ[Oc_ ILbjiLK�G[ugbjILK
Q[bjILKDTP\UZ]XDZ<iUI�SUXDbJ�LM \UO<MWiUkrTWILbcKDTWVDZvk}b`¨gO]IUILZ�RLbjXYT L`bjItVsGJMPO]k}O]k}O]I^V`xC¶ ItugO]XDKsO]k}O]ItV`_zMPO[KEQ[bjiLQDRLO[Ke\UO[KEQ]¨4Q]MPO[K '/#
O]V='/!KDO]k>dUMPO]ItVHmti8GjKYTWk}O]I^VpO]ItVYTP�]XDO]k}O]I^Ve\UZ]fcTWu	XDZ[O[KpKDiUXqMPO[Kn�LfciUXDO[K�¬4x�¬rO]V$¬4x = x

�AO6KsZ[mtiLO]IL·`GJfgOeXDZ`GJMWTPKDZ6k}bjItVYXDOHVDbjiUVDO�§°bjTPKNiUILOeQ[O]XYVsGJTWILOeucGJXYTaGJdUTWMWTWVDZH\LGJILK�MaG�VDO�~4VYiUXDO6\UO[KnQ[bjiLQDRLO[K�x	��G�SUMWi4{
S8GJXYV>\UO[K�Q[bjiLQDRLO[K@Q]MaGJTWXDO[K�O�~4S:bcKDZ[O[K
�E# � _�� #N�H_��E# © _��E! � _��E! © O]V)� C � bjItV>\UO[K�VDO�~	VYiUXDO[K�VYXD�[KvSUXDb	QDRLO[K`x
	6I�Q[bjILKYVsGJVDO¢MaG�SUXDZ[KDO]ILQ[O�\UOlKYVYXYTPO[K@m^i8GjKYTWk}O]ItV@S8GJXsGJMWMP�]MPO[K\UOlVYXD�[K�§°GJTWdUMPO[K>VsGJTWMWMPO[K`x�FeO[K@bjIL\4iUMaGJVYTPbjILKO]V>\UO[K
TWXYXDZ]fciUMaGJXYTWVDZ[KMaGJVDZ]XsGJMPO[KrKsbjItV}GJiLKDKYTnbjdLKDO]XYucGJdUMPO[K`x�¶ MnO[KYV>TWI^VDZ]XDO[KDKsGJI^V\UOªQ[bjILKYVsGJVDO]Xrm^iLOlMPO[K@Q[bjiLQDRLO[KlKDbjk�dUXDO[K
FB# � _:F/!N�(O]V<F�C � � MPO[KvGJiUVYXDO[KvQ[bjiLQsRLO[KvKDbjk�dUXDO[K�F/#N�H_:FB# © O]VvF/! © KDbjI^V<VYXDbjS��LILO[K<SCbjiUX<bjdLKDO]XYugO]X<MPO]iUX
VDO�~4VYiUXDO�¥�SUXDZ[KDO]ItVDO]I^V6GJiLKDKYT�\UO[KnVDO�~4VYiUXDO[KqKDO]k�dUMaGJdUMPO[KpO]ItVYXDO<O]MWMPO[KEG[ugO[QHQ[O]VYVDO<KDZ]XYTPOH\UOHKYVYXYTPO[Kqm^i8GjKYTWk}O]ItVnS8GJXsGJM�{
MP�]MPO[K�_4klGJXDmtiLZ[O@GJiLKDKYT�S8GJXE\UO[KEMPZ]fg�]XDO[KpRLZ]VDZ]XDbjfgZ]ILZ]TWVDZ[KpMaGJVDZ]XsGJMPO[K�xC�pILOHS8GJXYVYTPO>\UO<Q[O[KqRLZ]VDZ]XDbjfgZ]ILZ]TWVDZ[KeSUXDb`u	TPO]ItV
SUXDbjd8GJdUMPO]k}O]I^Ve\�� iUILOvujGJXYTaGJdUTWMWTWVDZ<MPb	Q`GJMPO��@VYXD�[K6Q[bjiUXYVDOvZ[QDRLO]MWMPO>\LGJILKqMaGXDZ]VDO]ItVYTPbjIwXDZ[KYTP\4iLO]MWMPOv\UO © 	 K x� GvQ[bjiLQsRLOeKsbjk�dUXDOpFB! � GJSUS8GJXsG�PVNSUMWiLK�KDTWIUfciUMWTP�]XDOeG`ugO[Q6\UOpSUMWiLK�§°bjXYVDO[K�RLZ]VDZ]XDbjfgZ]ILZ]TWVDZ[KnMaGJVDZ]XsGJMPO[KnO]V�ugO]XYVYT�{
Q`GJMPO[KE�Q[bjiUXYVDO<Z[QsRLO]MWMPO<MWiUTA\UbjIUI8GJItV6iUI�GjKYSCO[Q]V ´fcXsGJI^iUMaGJTWXDO �sx © O]VpGjKYS:O[Q]VqKYiUfcfg�]XDOHMaG@SUXDZ[KDO]ILQ[O<\UO ´VYXDbjiLK��s_Ubji
\UO>\UZ]SUXDO[KDKYTPbjILK6TWXYXDZ]fciUMWTP�]XDO]k}O]ItV<XDZ]S8GJXYVYTPKH�}KsG}KYiUX±§°GjQ[Ocxz�AO]iUX6§�bjXYklGJVYTPbjI�SCbjiUXYXsGJTWV`_zO]ItVYXDOGJiUVYXDO[K`_CK`� TWItVDO]XYSUXDZ�{
VDO]X6Q[bjkrk}OvMaGrSUXDZ[KsO]ILQ[Ov\UO�Q]MaGJVYRUXsGJVDO[K��Q[bjkrSUMPO�~4O[Ke\�� Rt¨4\4XsGJVDO[Ke\UOv\4TPb[~4TP\UO>\UO�Q`GJXYdCbjILO�¥E\LGJILKEMPO[Kp\UZ]S:�jVDKpO]I
Q[bjiLQsRLO[KHO]VpMaG}Q`GJMPbjVYVDO>XDZ[KYTP\4iLO]MWMPOcx��NTPO]Iwm^iLOvMPO]iUXpSUXDZ[KsO]ILQ[O>KDbjTWV6SUXDbjd8GJdUMPO>\LGJILK6MPO[KeQ`GJMPbjVYVDO[KpXDZ[KYTP\4iLO]MWMPO[KHKDbjiLK
Q[O]XYVsGJTWILO[KqQ[bjIL\4TWVYTPbjILKq\UOeVDO]krS:Z]XsGJVYiUXDOHO]Vn\UO6SUXDO[KDKYTPbjIA_	TWMPKNILOeKDbjItVnVDbjiUVDO�§°bjTPKnS8GjKNKDVsGJdUMPO[KN\LGJILKNMPO[KnQ[bjIL\4TWVYTPbjILK
GJVYk}bcKDSURLZ]XYTPmtiLO[K>Q[bjiUXsGJItVDO[K`xA����Z]XDbcKYTPbjI�O]V<MaG�SUXDbjS8GJftGJVYTPbjI�\UO[K�Q[bjiLQDRLO[K�\LGJILKvMaGªQ]XDO]ujGjKDKsO>S:bjiUXYXsGJTWV�O�~4SCbcKsO]X
\UO[K ´S:b	QDRLO[K���\UOnQ]MaGJVYRUXsGJVDO[K.TWILKDVsGJdUMPO[K�mtiUT4KDOnKYiUdUMWTWk}O]XsGJTPO]I^V�XsGJSUTP\UO]k}O]ItV�O]V.KDONSUXDbjS8GJfgO]XsGJTPO]I^V�\LGJILK1MaGeQ[bjiLQDRLOcx

� G}Q[bjiLQsRLO ! GJSUS8GJXsG�PVeQ[bjkrk}O�MaGSUMWiLKpKDTWIUfciUMWTP�]XDO�\UOvMaG}KDO[Q]VYTPbjIwZ]VYiL\4TPZ[O>O]VpILO<S:O]iUVp¡]VYXDO>GJiwKDO]ILKpKYVYXYTPQ]V
Q]MaGjKsKDZ[O+Q[bjkrk}O�iUILO+d8GJIL\UO�KDbjk�dUXDO�bji dUXYTWMWMaGJI^VDOcx6y	bjI GjKYS:O[Q]V�O[KYVªklGJXDmtiLZ[O+S8GJX�\UO�§°bjXYVDO[KªTWXYXDZ]fciUMaGJXYTWVDZ[K
VDbjS:bjfcXsGJSURUTPm^iLO[KªMaGJVDZ]XsGJMPO[K«��\UZ]SUXDO[KDKYTPbjILK�O]V�O�~4Q]XDbjTPKsKsGJILQ[O[Kz²J¥lm^iUT<GJSUS8GJXsGJTPKDKDO]ItV�SUMWiLK�XDZ]fciUMWTP�]XDO[K�klGJTPK�SUMWiLK
TWkrS:bjXYVsGJItVDO[K�mtiLO@KYiUXHMaGlQ[bjiLQsRLOrFB! � x:�AO>§�GJTWVem^iLOQ[O]VYVDO@Q[bjiLQsRLOrKDbjTWVeu^TPKYTWdUMPOKYiUXeM�� TWklGJfgOr\UO>MaG¢KsO[Q]VYTPbjI�GJi
\UZ]dUiUV�\4irSUXYTWI^VDO]krSLK�� � M {"$�$ M $ C�GJMPbjXDK�m^iA��O]MWMPONO[KDV.SUXDbjd8GJdUMPO]k}O]ItV�XDO[Q[bjiUugO]XYVDOp\�� iUILOqQ[bjiLQDRLOE\UONfcTWu	XDOq\UO © 	 K� D � k¢¥6KYiUfcfg�]XDOrm^iLO@M���GJkrSUMWTWVYiL\UO}KYS8GJVYTaGJMPOr\UOrQ[O[KHTWXYXDZ]fciUMaGJXYTWVDZ[K<VDbjS:bjfcXsGJSURUTPmtiLO[K�O[KYV<KYiUSCZ]XYTPO]iUXDO}�¢M���bjXD\4XDO
\4i�k}�]VYXDOcx © O]VpGJXYfciUk}O]ItVpS:bjiUXYXsGJTWVp¡]VYXDO�GJiLKsKYT:ujGJMaGJdUMPOv\LGJILKEiUILO<Q[O]XYVsGJTWILO<k}O[KYiUXDO<S:bjiUXqMaGQ[bjiLQDRLO>F/! � mtiUT
O[KDVpGJiLKDKYT�TP\UO]ItVYT��zGJdUMPOGJi�\UZ]dUiUVp\4i�SUXYTWI^VDO]krSLK`x

MWM4O[KDV�S:bcKDKYTWdUMPOnm^iLO�MaGeQ[bjkrS:bcKYTWVYTPbjI}\UOnQ[O]VYVDONQ[bjiLQsRLO !®KDbjTWV.KYTWfcIUT��8Q`GJVYTWugO]k}O]I^V�\4T���Z]XDO]ItVDOq\UO[K�GJiUVYXDO[K`xj¶ M4O[KDV
GJiLKsKYTU\4T �lQ]TWMPOp�H\4TWXDOEKYTUKsG6SUXDZ[KDO]ILQ[OEO]IUXDO]fcTPKDVYXDOqiUI}Z]ugZ]ILO]k}O]ItVNKYTWIUfciUMWTPO]X�\UOnM�� RUTPKYVDbjTWXDOqklGJXYVYTPO]IUILO>��Q]MWTWklGJVYTPmtiLOc_
ugbjMPQ`GJIUTPm^iLOc_�xWxWx¦¥ebji�KYT�O]MWMPO}Q[bjXYXDO[KYS:bjIL\��ªiUILOrS:Z]XYTPb	\UOr\���GJXYXD¡]V>\UO[Kv\UZ]S:bcKYTWVYTPbjILK�bji�\���Z]XDbcKYTPbjI«klG|¬YO]iUX`x �pILO
m^iLO[KYVYTPbjI³§°bjIL\LGJk}O]ItVsGJMPO«O[KYV�\UO+KsG`ugbjTWX�KYT<Q[O[K�\4T��:Z]XDO]ILQ[O[K�\UO+VDO�~4VYiUXDO[K�bjdCO]XYugZ[O[K�\LGJILK�Q[O]XYVsGJTWILO[KoQ[bjiLQDRLO[K
KsbjItV<Q`GJXsGjQ]VDZ]XYTPKYVYTPm^iLO[K<\UO>MaG�Q[bjiLQsRLO}GJi�k}bjk}O]I^Vv\UOKsGr§°bjXYklGJVYTPbjI�bji�KYT�O]MWMPO[KHXDO]MaGJVDO]I^V<MPO]iUXDK<\4T��:Z]XDO]ILQ[O[K<\UO
XDZ[KDTPKYVsGJILQ[O>�}M���Z]XDbcKYTPbjIwMPbjXDK��bji�G`ujGJI^V¤¥pMPO]iUXDK6O�~4SCbcKDTWVYTPbjIw\LGJILK6MPO[K6Q]XDO]ucGjKDKDO[K`x © O[K6\4T���Z]XDO]ILQ[O[KHbjiwKYTWkrTWMaGJXYTWVDZ[K
\LGJILK�MPO[K�VDO�~	VYiUXDO[KoKDbjItV�dUTPO]I�u	TPKYTWdUMPO[K�KYiUX�MaG��LfciUXDO ¬4x ��� x © O]MWMPO�{´Q]TvXDO]SUXDZ[KDO]I^VDO�M�� TWklGJfgO«�A	 © � $�#|{"#c�c� C
k}bjI^VYXsGJItV6iUILO<SCbjXYVYTPbjIodUTPO]I�XDZ[KDbjMWiLO<\UO<MaGKDO[Q]VYTPbjIwZ]VYiL\4TPZ[OvO]VpO]IUXDO]fcTPKYVYXDZ[O<ugO]XDKEMaG@�LI�\UO<M���Z]VDZcxL�AO[KEVDO�~	VYiUXDO[K
KDTWIUfciUMWTP�]XDO[Kp\UO[KEQ[bjiLQsRLO[KpFB! � O]V !(GJSUS8GJXsGJTPKDKsO]ItVpSUMWiLKEILO]VYVDO]k}O]ItV`x

��TPO]I�mtiLOMPO[Kv\4T���Z]XDO]ILQ[O[K�bjdLKsO]XYugZ[O[K�\LGJILKvMaG�I8GJVYiUXDO}bji«MaG�VDO�~4VYiUXDO}\UO}Q[O]XYVsGJTWILO[K�Q[bjiLQsRLO[K@GJSUS8GJXsGJTPKsKDO]ItV
SUXDbjdUMPZ]klGJVYTPm^iLO[K1\LGJILKAM�� TWI^VDO]XYSUXDZ]VsGJVYTPbjI}O]V M���bjXYTWfcTWILO�\UO�Q[O[K�\UZ]S:�jVDK`_[MaGESUXDZ[KDO]ILQ[O�\UO�Q[bjiLQDRLO[K1KYTWIUfciUMWTP�]XDO[K�SCO]XYk}O]V
\���O���O[Q]VYiLO]Xp\UO[KEQ[bjXYXDZ]MaGJVYTPbjILKeKYVYXsGJVYTWfcXsGJSURUTPm^iLO[K6O]I^VYXDOv\4T���Z]XDO]ItVDO[K6XDZ]fcTPbjILKE\UO<MaGQ`GJMPbjVYVDOvILbjXD\�x

� G6XDO[QDRLO]XDQDRLOq\UONQ[bjXYXDZ]MaGJVYTPbjILK�KYVYXsGJVYTWfcXsGJSURUTPm^iLO[K.O[KYV�§�bjIL\LGJk}O]I^VsGJMPOnSCbjiUX.\UZ]VDO]XYkrTWILO]X.MaGpI8GJVYiUXDONfcMPbjd8GJMPONbji
MPb	Q`GJMPOE\UO[K�k}Z[Q`GJIUTPKYk}O[K�\UOp\UZ]SCbcKYTWVYTPbjI¢O]V�\UOn§°bjXYklGJVYTPbjI¢\UO[K�\UZ]S:�jVDK�O]I¢Q[bjiLQDRLOcx � SUXYTPbjXYT�_tiUILOqVDO]MWMPOEXDO[QsRLO]XDQDRLO
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y^T:MPO[Kq\UZ]SC�jVDKnO]I�Q[bjiLQDRLO[KqS:bjMaGJTWXDO[KqbjItVqZ]VDZ6§°bjXYk}Z[KnS8GJXNM���GjQ[Q]iUk>iUMaGJVYTPbjI���O]V *Jbji�M���Z]XDbcKYTPbjIz¥�\UOefcMaGjQ[OH\���O`GJi

O]VE\UO6S:bjiLKDKYTP�]XDO<\UbjI^VqMPO[KnSUXDbjSCbjXYVYTPbjILKpO]VqMPO[KnVsGJi4~�\UO<\UZ]S:bcKYTWVYTPbjI�bjItVEZ]VDZek}b	\4iUMPZ[KqS8GJXqMPO[KnujGJXYTaGJVYTPbjILK6GjKYVYXDbJ{
ILbjkrTPmtiLO[KeklGJXYVYTPO]IUILO[K`_CMPO[Ke\UO]i4~�SUXYTWILQ]TWS8GJMPO[K6TWILQ[bjIUI^iLO[K<KDbjItVH\�� iUILO>S8GJXYVpMaG¢Q[bjIUI8GJTPKDKsGJILQ[O@\UO[Kpk}Z[Q`GJIUTPKYk}O[K
Q]MWTWklGJVYTPmtiLO[K¢S8GJX}MPO[KDm^iLO]MPK}MPO[KrucGJXYTaGJVYTPbjILK�\�� TWILKDbjMaGJVYTPbjITWILQ]TP\UO]I^VDOwKDbjI^VlQ[bjItugO]XYVYTPO[KªO]IKDTWfcI8GJMEfgZ[bjMPbjfcTPmtiLOwO]V
\���GJiUVYXDOvS8GJXYVEM���O[KYVYTWklGJVYTPbjIw\4i�VDO]krSLKpQ`GJXsGjQ]VDZ]XYTPKYVYTPm^iLOv\UOH§°bjXYklGJVYTPbjIo\UO[KEQ[bjiLQsRLO[KpTWIL\4TWu	TP\4iLO]MWMPO[K`x
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��GJMWfcXDZMaGª\UZ[Q[bjiUugO]XYVDO¢\UOrQ[O[KvKYVYXsGJVYT��8Q`GJVYTPbjILKvS8GJX<MPO[KvSUXDO]krTP�]XDO[K�KDbjIL\UO[K<klGJXYVYTPO]IUILO[K�_AQ[O[Kv\UO]i4~«GjKYSCO[Q]VDK
XDO[KDVDO]ItV}O]ILQ[bjXDOªVYXD�[KrklGJMqQ[bjIUItiLK�xM�pILOª\UO[KSUXYTWILQ]TWS8GJMPO[KlXsGJTPKDbjILKrO[KYVMaG�Q[bjIUI8GJTPKDKsGJILQ[O�O]ILQ[bjXDOªS8GJXYVYTPO]MWMPO�\UO[K
k}Z[Q`GJIUTPKDk}O[K�\UOnVYXsGJILKYS:bjXYV�O]V1\UO[K1dUTWMaGJILK�KsGJTPKDbjIUIUTPO]XDK.XDO]MaGJVYT�§°K�GJi4~@ugbjMaGJVYTWMPK�klGJXYVYTPO]ILKp��O`GJiA_jSCbjiLKsKYTP�]XDOc_c\4TPb[~4¨	\UO
\UOeQ`GJXYd:bjILO�¥N\LGJILK�MPO[KqQ[bjIL\4TWVYTPbjILKqbjXYdUTWVsGJMPO[K6GjQ]VYiLO]MWMPO[K`_	XDO]IL\LGJItVqVDbjiUVDOHO�~	VYXsGJS:bjMaGJVYTPbjI�MaGJXYfgO]k}O]ItVEKDSCZ[Q]iUMaGJVYTWugOcx
F<GJILK>MPO[K�S8GJXsGJfcXsGJSURLO[KKYiUTWucGJItVDKKDbjI^V>XDZ[KDiUk}Z[K�MPO[K@O[KYVYTWklGJVYTPbjILK\UO[K�dUTWMaGJILK>S:bjMaGJTWXDO[KGJIUI^iLO]MPKrGJTWILKYT�m^iLOlMPO[K
Q[bjkrS:bjXYVDO]k}O]ItVDK6S:bcKDKYTWdUMPO[Kq\UO[KqugbjMaGJVYTWMPKqklGJXYVYTPO]ILKpSCbjiUXE\���GJiUVYXDO[KpQ[bjIL\4TWVYTPbjILKpbjXYdUTWVsGJMPO[KpO]VpG|~4TaGJMPO[K`x © O]MaG@ILbjiLK
S:O]XYk}O]V`_1\LGJILK@iUILO�\UO]XYIUTP�]XDO�KsO[Q]VYTPbjIA_�\UOª\UZ[Q]XYTWXDOªQ[O]XYVsGJTWILKrk}Z[Q`GJIUTPKYk}O[KrbjXYdUTWVsGJi4~�SCbjVDO]I^VYTPO]MPK}\UOl§�bjXYklGJVYTPbjI
\UO[Kp\UZ]SC�jVDKqO]IoQ[bjiLQsRLO[K`xC�6ILO<\4T �lQ]iUMWVDZ<klG|¬YO]iUXDOv\UO<Q[O]VYVDO<Z]VYiL\UOvO[KYVqM�� TWI^VDO]XD\UZ]SCO]IL\LGJILQ[O>VYXD�[KN§�bjXYVDO<KDiUSUSCbcKDZ[O
O]I^VYXDO<MPO[KEQ]¨4Q]MPO[KpKsGJTPKsbjIUIUTPO]XDKE\UO[KE\4T���Z]XDO]ItVDK6ugbjMaGJVYTWMPK`x
7
8���8:9  &MS�$�A,LMA $��%A#F	V

�AOpQ]¨4Q]MPO6\UOpM���O`GJilklGJXYVYTPO]IªO[KYV�Z]VYiL\4TPZe\UOq§�Gj·[bjIlSUMWiLKN\UZ]VsGJTWMWMPZ[OH\LGJILK�MPO6QDR8GJSUTWVYXDO = xt� O[K�\UZ]S:�jVDK�O]I�Q[bjiLQDRLO
§�GJTPKsGJI^V<SUXDbjd8GJdUMPO]k}O]ItV �U�N����� � ���N� 	��N� ���#�:��\UOMaGªQ`GJMPbjVYVDOrXDZ[KYTP\4iLO]MWMPOc_�M���Z]ugbjMWiUVYTPbjI�O]V<MaG¢§�bjXYklGJVYTPbjI�\UO[K�\UZ]SC�jVDK
GJSUS8GJXsGJTPKsKDO]ItVeTWItVYTWk}O]k}O]I^VeMWTPZ[O[KH�rM�� RUTPKDVDbjTWXDO�\UOvMaGlQ`GJMPbjVYVDO�S:bjMaGJTWXDO)'ebjXD\�x8��bjiUVDO�§�bjTPK�_8MPO�dUTWMaGJI�GJIUItiLO]M1O]IwO`GJi
\UOEMaGvQ`GJMPbjVYVDOES:bjMaGJTWXDO 'ebjXD\lGjQ]VYiLO]MWMPOeO[KYV�O]ILQ[bjXDOpVYXD�[K�S:O]ilQ[bjIUItiA_4GJTWILKYT8m^iLOEMaGHI8GJVYiUXDO6\UO[K�XDZ[KDO]XYugbjTWXDKNm^iUTLugbjItV
TWI^VDO]XYugO]IUTWX6\LGJILK6Q[O[KEZ[QDR8GJIUfgO[K`_8O]I�S8GJXYVYTPQ]iUMWTPO]XpS:bjiUXE\���GJiUVYXDO[KpQ[bjI4�LfciUXsGJVYTPbjILKHbjXYdUTWVsGJMPO[K`x

¸.I�GJI8GJMW¨	K¤GJItV<MPO[K<\UbjIUILZ[O[Kv\UOucGJSCO]iUX<\���O`GJi�GJVYk}bcKYSURLZ]XYTPm^iLOr� � � F�\UO@MaGªKDbjIL\UO@�eTW�^TWIUfL_%!HGJd:O]XYMPO@O]V
�^GJ�gbcKY�^¨+� � �c��$g¥nO[KYVYTWk}O]I^VEmtiLOHMaG@Q`GJMPbjVYVDO<ILbjXD\ªS:O]XD\�GjQ]VYiLO]MWMPO]k}O]ItVHGJIUItiLO]MWMPO]k}O]ItVeO]ItVYXDO)$4x&$ � O]V=$4x&$ M Q]k+*jGJI
\���O`GJiwmtiUT KsbjItV6Q`GJSUVDZ[KpS8GJXEMaG}Q`GJMPbjVYVDO>\UO © 	 K XDZ[KYTP\4iLO]MWMPO>KYiL\oGJfcTPKDKsGJI^V6Q[bjkrk}O�iUI ´SUTP�]fgO<§�XDbjTP\ �<SCbjiUXEM���O`GJi
VYXsGJILKDSCbjXYVDZ[OrS:O]IL\LGJItV>M���Z]VDZ}\UOrM�� RLZ]krTPKYSURL�]XDOlILbjXD\�ugO]XDKvM�� RLZ]krTPKDSURL�]XDOlKYiL\�xA¶ M�O[KYV<TWI^VDZ]XDO[KDKsGJItV\UOrQ[bjILKYVsGJVDO]X
m^iLO}\UO[K>ujGJMPO]iUXDKGjKDKDO LlSUXDb^QsRLO[K>KDbjI^V@O���O[Q]VYTWugO]k}O]ItVbjdUVDO]ItiLO[K\LGJILK>MPO[K>��b	\U�]MPO[K�\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPO
���pTPQDR8GJXD\UKDbjI�O]V �£TWMPKDbjIA_�#�$�$�#�2���bjItVYk}O[KsKYTWIA_6#�$�$�#oO]V>ugbjTWX@QsR8GJSUTWVYXDO = ¥v\LGJILKQ[O[K>Q[bjIL\4TWVYTPbjILKrGjQ]VYiLO]MWMPO[K`x1¶ M
O[KDVpVDbjiUVDO�§°bjTPK6S:O]ioSUXDbjd8GJdUMPOm^iLO�Q[O@Q[bjkrSCbjXYVDO]k}O]I^VvKDbjTWV6Q`GJXsGjQ]VDZ]XYTPKDVYTPmtiLO\���GJiUVYXDO[KHQ[bjIL\4TWVYTPbjILK<bjXYdUTWVsGJMPO[K`xCFeO
§�Gj·[bjIrSUMWiLK1fgZ]ILZ]XsGJMPOc_gMaG6SUMWiLK1§�GJTWdUMPOqZ]MPZ]ucGJVYTPbjIl\4irSC�jMPO 'ebjXD\@§°G`ugbjXYTPKDOqiUILOnSUMWiLK1fcXsGJIL\UOEQ[bjIL\UO]ILK¤GJVYTPbjI¢�eMaG6§�bjTPK
\4i © 	 K O]V6\UO�M���O`GJi+�lQ[OvS:�jMPOvS8GJX6XsGJSUSCbjXYVHGJioS:�jMPO@y^iL\�xCyC� TWM1O�~4TPKYVDOv\UO[KeQ[bjI4�LfciUXsGJVYTPbjILK<bjXYdUTWVsGJMPO[K`_8Q[bjkrk}OGjQ]VYiLO]MWMPO]k}O]I^V`_�S:bjiUX}MaGjm^iLO]MWMPO�iUILO�Q`GJMPbjVYVDOw\UO © 	 K O[KYV}KDVsGJdUMPOoGJi®S:�jMPOwy^iL\O]V  GJVYVYTWXDO ��M���O`GJiA_�M���O]ILKDO]k�dUMPO
\UO[KpQ[bjI4�LfciUXsGJVYTPbjILK6bjXYdUTWVsGJMPO[K6\UO]u^XsGJTWVq§�G[ugbjXYTPKsO]XEO]I�k}b`¨gO]IUILO�MPOHSC�jMPOB'ebjXD\�Q[bjkrk}O<MWTPO]i�\UO� KDVsGJdUTWMWTWVDZ �<\�� iUILO
Q`GJMPbjVYVDO@\UO © 	 K O]V6\UbjILQ@\���GjQ[Q]iUk�iUMaGJVYTPbjI«\UO�M���O`GJiAxN�6ILOvTWMWMWiLKYVYXsGJVYTPbjI�O[KYVe\UbjIUILZ[O�S8GJX��tGJ�gbcKY�	¨5���]���%�a� � �c��!g¥
m^iUT4iUVYTWMWTPKDONiUIk}b^\U�]MPONVYRLO]XYkrTPm^iLOnVDO]I8GJItV�Q[bjkrSUVDONTWIL\4TWXDO[Q]VDO]k}O]ItVN\UOnQ[O]VYVDOq\4TPKDKY¨	k}Z]VYXYTPONO]V1TWILQ]MWiUV.iUIUTPm^iLO]k}O]ItV
MPO[K.\UO]i4~Q`GJMPbjVYVDO[K.S:bjMaGJTWXDO[K.Q[bjkrk}OnXDZ[KDO]XYugbjTWXDK�\���O`GJiAxc����Z[QsR8GJIUfgOqILO]V�\���O`GJi}O]ItVYXDOnMPO[K.Q`GJMPbjVYVDO[K�O[KDV1Q`GJMPQ]iUMPZ[OnS8GJX
MaG\4T���Z]XDO]ILQ[Ov\UOvKDiUdUMWTWklGJVYTPbjIoO[KYVYTWucGJMPOvO]I�O`GJioO]ItVYXDOvMPO[KE\UO]i4~ªQ`GJMPbjVYVDO[K@��mti8GJIL\�M���GJdLKDO]ILQ[Ov\UO © 	 K XDZ[KYTP\4iLO]MWMPOMPOS:O]XYk}O]V¤¥�x��qGJMaG[¨tGJI^V@GJTWILKYT.iUI«O]ILKsO]k�dUMPO}\UOrQ[bjI4�LfciUXsGJVYTPbjILK@bjXYdUTWVsGJMPO[K>GJi«Q[bjiUXDKv\4i�VDO]krSLK>O]V<dUTPO]I«mtiLOMaG
Q`GJMPbjVYVDO+'6bjXD\�SCO]XD\UO�GJMPbjXDK�Q[O]XYVsGJTWILO[KrGJIUILZ[O[K@\UO}M���O`GJi�GJi�SUXDbJ�LV>\UOlMaG�Q`GJMPbjVYVDOªy^iL\�_ MaG�VDO]IL\LGJILQ[O¢k}b`¨gO]IUILO
Q[bjXYXDO[KDSCbjIL\�GJTWILKYT��liUILOGjQ[Q]iUk>iUMaGJVYTPbjI�\���O`GJi�KYiUXHMPO�S:�jMPO '6bjXD\+GJi+SUXDbJ�LV<\UO>MaG�Q`GJMPbjVYVDO}y^iL\�G[ugO[QiUI�VsGJi4~
S:bcKYTWVYT�§.\UOHM���bjXD\4XDOv\UO)$4x&$ M Q]k+*jGJIAx © O]MaGTWMWMWiLKYVYXDO]XsGJTWVeGJMPbjXDKEMaGVsGJTWMWMPO<XDZ[\4iUTWVDOv\UOHMaGrQ`GJMPbjVYVDO@y^iL\�x
�pI«GJiUVYXDO@XDZ[KDO]XYugbjTWXvm^iUT�S:O]iUVHTWItVDO]XsGJfcTWX�KYiUXHMPO[KHZ[QDRLO]MWMPO[K�\UO>VDO]krSLK<bjXYdUTWVsGJMPO[K¢� klGJTPKHVYXD�[KHSCO]i«�¢M���Z[QDRLO]MWMPO

K¤GJTPKDbjIUIUTP�]XDO�¥<G[ugO[QlMaG�Q`GJMPbjVYVDO}ILbjXD\�O[KYVvM���O`GJi�Q[bjI^VDO]ItiLOªGjQ]VYiLO]MWMPO]k}O]ItV\LGJILKvMPOrXDZ]fgbjMWTWVDOlklGJXYVYTPO]I�bji�\LGJILKvMaG
SUXDb	QDRLOeKYiUdLKYiUX±§�GjQ[Ocx © O]S:O]IL\LGJItV`_^MaGvm^i8GJItVYTWVDZ6SUXDZ[KDO]I^VDOeGJTWILKYTCmtiLOpMPO[K�SUXDb	Q[O[KDKYiLK�\UOp\4T��:iLKYTPbjI¢KDbjI^VNO]ILQ[bjXDOpSCO]i
Q[bjIUI^iLK`_UXDO]IL\LGJI^VpVDbjiUVDOvO[KYVYTWklGJVYTPbjI�\���Z[QDR8GJIUfgO@GJIUItiLO]M�\UZ]MWTPQ`GJVDO¢��Ocx fLx "HTPO��:O]X6O]V �CO]ItV`_ � �c��#g¥�x

¸.I4�LIA_8iUIwVYXDbjTPKYTP�]k}O/´XDZ[KsO]XYugbjTWX��>\���Z[QDR8GJIUfgO>VYXD�[KpS:O]iwZ]ugb	m^iLZvO[KYVpMaGlQ`GJMPbjVYVDOvS:bjMaGJTWXDO 'ebjXD\�O]MWMPO�{�k}¡]k}Ocx:¶ M
IA��O[KDV�S8GjKNO�~4Q]MWiªm^iLOp\UO6MaGvXDO[\4TPKYVYXYTWdUiUVYTPbjIªMPb	Q`GJMPO6\UO6fcMaGjQ[Oe\���O`GJi�K`��O���O[Q]VYiLOHGJiLKDKYTCdUTPO]Iª�vM���Z[QDRLO]MWMPO<KsGJTPKDbjIUIUTP�]XDO
m^iLONKYiUX.\UO[K�Z[QsRLO]MWMPO[K�\UO�VDO]krSLK.bjXYdUTWVsGJMPO[K`x © O]VYVDONRt¨	SCbjVYRL�[KDONS:O]iUV.¡]VYXDONKDiUSUSCbjXYVDZ[ONS8GJX1MPO[K.GJI8GJMW¨	KDO[K1\UO[K1TWklGJfgO[K
\UO6MaG@Q`GJMPbjVYVDOH\4iUXsGJItVqM���Z]VDZcx �qGjKDK ���Y���%��� #�$�$�$g¥�bjItVnXDZ]TWItVDO]XYSUXDZ]VDZvMPO[K�TWklGJfgO[KnSUXYTPKsO[K�S8GJXnMPO[KnKDbjIL\UO[Kn�+GJXYTWILO]Xq�
O]V��6TW�	TWIUf>O]V�Q[bjILKDVsGJVDZpm^iLOEM���GJMWd:Z[\Ub�\UOqMaG�Q`GJMPbjVYVDOEXDZ[KYTP\4iLO]MWMPO�'6bjXD\lQ]XDbjTPKDKsGJTWV�O]I^VYXDOpMPOp\UZ]dUiUV�O]V�MaGH�LI¢\UOEM���Z]VDZc_
K¤GJILK�bjdLKDO]XYugO]X.\UONucGJXYTaGJVYTPbjILK�TWI^VDO]XsGJIUItiLO]MWMPO[K`x	y^T4Q[O�SURLZ]ILbjk}�]ILOnS:O]iUV�¡]VYXDOnO�~4SUMWTPmtiLZ�S8GJX1MaGEXDO[\UZ]S:bcKYTWVYTPbjIMPb^Q`GJMPO
\�� iUILOr�LILO}Q[bjiLQDRLO}\UO}fcMaGjQ[O}KYiUdUMWTWk}Z[OlGJSUXD�[K<MPO}SUTPQr\UOrujGJS:O]iUXv\���O`GJi�GJi«\UZ]dUiUV�\UO}M���Z]VDZo� ugO]XDK ��� � �IHE*,®`¥
S:bjiUX@iUILO¢fcXsGJIL\UOªS8GJXYVYTPOª\UO�MaG�Q`GJMPbjVYVDOªSCbjMaGJTWXDOc_�MPOªQ[O]ItVYXDO�\UO¢MaG�Q`GJMPbjVYVDOªftGJXD\UO�iUI GJMWd:Z[\Ub�VDbjij¬±bjiUXDKrZ]MPZ]ugZ
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S8GJX@XsGJSUS:bjXYV}GJi4~ L`bjILO[KrO]Itu	TWXDbjIUI8GJItVDO[K�x © O]MaGwKDiUfcfg�]XDO�m^iLO¢MPO¢Q[O]I^VYXDO�\UO¢MaGwQ`GJMPbjVYVDO�SCbjiUXYXsGJTWVr¡]VYXDO�iUI�MWTPO]i
\���GjQ[Q]iUk�iUMaGJVYTPbjI ILO]VrGJIUItiLO]M�_1Q[Olm^iUT�O[KYVGJiLKDKYT�§°G`ugbjXYTPKDZ}S8GJXKDbjI�GJMWVYTWVYiL\UO¢SUMWiLKZ]MPO]ugZ[O����qGjKDK���� ���%�P_�#�$�$�$g¥�x
FHGJILKNQ[OpQ[bjI^VDO�~	VDOc_^MPO[K�VsGJi4~l\UOq§°bjXYklGJVYTPbjI�O]VN\���GjQ[Q]iUk�iUMaGJVYTPbjI�\UO[K�\UZ]S:�jVDKN\UO]u^XsGJTPO]I^VN¡]VYXDOeQ[bjILKYTP\UZ]XDZ[KNQ[bjkrk}O
MPb^Q`GJi4~�xgFHO[K�O[KYVYTWklGJVYTPbjILK�fcXDbcKDKYTP�]XDO[K�\UOpQ[O]VYVDOpGjQ[Q]iUk�iUMaGJVYTPbjIªQ[O]ItVYXsGJMPO6KDbjItV�\UOEM���bjXD\4XDOE\UO #v��CO& �IH !#" Q]k+*jGJI
��"HTPO��:O]X`_ � �c��$�2 �qGjKDK'��������� _ #�$�$�$g¥nKDbjTWVpiUI�bjXD\4XDOv\UO<fcXsGJIL\UO]iUXESUMWiLKE§°GJTWdUMPO<m^iLO<MPO[KqVsGJi4~ªSUXDZ[Q[Z[\UO]ItVDK`x

� bjiUVDO�§°bjTPKpQ[OHk}Z[Q`GJIUTPKYk}OvSCbjiUXYXsGJTWVqS:O]XD\4iUXDO]XES:bjiUXn\���GJiUVYXDO[K6Q[bjIL\4TWVYTPbjILKEbjXYdUTWVsGJMPO[K�¯4S:bjiUXq\UO[KpGJiUfck}O]ItVsG|{
VYTPbjILK1k}b^\UZ]XDZ[O[K1\UONM���bjdUMWTPmtiUTWVDZc_JMPONQ[O]ItVYXDOq\UO�MaGeQ`GJMPbjVYVDOnGJfcTWXsGJTWV�GJMPbjXDK1Q[bjkrk}OniUI)´SUTP�]fgO�§�XDbjTP\ ��O]V.GjQ[Q]iUk�iUMPO]XsGJTWV
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iUILOvfcXsGJIL\UO<S8GJXYVYTPOv\UO<M���GJIUILZ[O � �c�c�}b�$oGJiLQ]iUILOvVDO]krS:¡]VDO<fcMPbjd8GJMPO<IA��GrZ]VDZ<bjdLKDO]XYugZ[Ocx

� � ±



��������� �"���4��� � � ���	��� � � ���
� �	��� ����� � �	����� � � � ����� �	���	��� ������	� ����� ��������� ��� � ���

���'���©	u�mz	�� �I !:����7 4�><1�z �)5� ���6���9�� ���<%#%�2#%��:�:�)5<1�7G���:�#%��: ����B=+ ������:�#%�(+-)5<%:z:z ������F)��>:����7J,4���:=��� "«)5�%G��� �)5� #%�(���
�')5�1., ��z<%#%� :�),���/ '�7� ��� �h�z '�74 #%� ���,�,��)/� ¢�£�¤X¥m¦ � ����� � ���%R1Z�\oY[fXd/l�\xd9f�akY[\�l�`*\^amVXd9Z�dub�j�Z�\ofX�9\^Z*Y[}XT7b[a�f�d�\�l�Z�jmT]�eT�Y[\�
�Y[�9akb[Z*Y
��T7{NZ*Y�T]\^W�Y�j�v amdub[Z*Y[}XTXj�j�Z # %8' �u�5n��hp,n � q � ��TXdub[f7YQ¢�£o¤X¥m¦ ��ª7����z� ��j�Z�\�j�fX\[TXd9VXZ�\���j'T7d9i�\ �%i�Z�j�j�ZIl�Z|�xa���amd�V]l9T7d9\�j�Z�}�a�\^a��9j�Z �>j�Z�\
b^Y[amT7d9V�j�Z�\���j'T7d9i�\ ��i*Z�j�jmZ*\�l�Z���a���a�d�Vxl�TXd9\%j�v a�d��'Y�T7Y[fXW9V�Z�Z�b-j�Z�\>izT�Y^Y[`�\-�9jmTXd�i�\ �7i�Z�j�j�Z�\�l�Z*\>f���\^Z*Y[}�T�b[a�f�d9\�l�Z�_9W�a�\%j�Z�\-\cb�T7b[a�fXd9\>b[Z*Y^Y[Z�\cb^Y[Z*\��
R1T�i�fXW�Y[�,Zo_9j�Z�a�d�Zoi�fXY^Y[Z�\^_,fXd/l ��j'T�j'T�b[akb[W/l�Z�l�WI_,fXamdub©\^W��9\^f�jmT7a�Y[ZX�

	6IwQ[bjILKYVsGJVDO�mtiLOv\4iUXsGJI^VpM���GJIUILZ[O � �c�c�4_LMaGSUMWiUS8GJXYVe\UO[KEVDO]krS:¡]VDO[KpKYiUTWugO]I^V`_8\�� iUILO<S8GJXYV`_8MaG@§�bjXYklGJVYTPbjI�O]V
M���O�~	VDO]ILKYTPbjI�\UOeMaG@Q`GJMPbjVYVDOHKsGJTPKDbjIUIUTP�]XDOB'ebjXD\ªO]V`_	\���GJiUVYXDOeS8GJXYV`_4MaG>XDZ[Q[O[KDKYTPbjI�\UOeMaG>Q`GJMPbjVYVDO<KsGJTPKDbjIUIUTP�]XDO�y^iL\ªO]I
KYiUTWujGJI^V�M���Z]ugbjMWiUVYTPbjIr\UO�MaGEMaGJVYTWVYiL\UON\4i@SCbjTWI^V�KYiUdLKsbjMaGJTWXDOcxjy4GpSCbcKDTWVYTPbjI@QsR8GJIUfgO�MPO�MWTPO]i@\�� TWIUTWVYTaGJVYTPbjIr\UO[K�VDO]krS:¡]VDO[K
O]I�GJiUfck}O]ItVsGJI^VHMPO�Q[bjItVYXsGjKDVDOvVYRLO]XYkrTPm^iLO>O]I^VYXDOvMPOvd:bjXD\�\UO�MaGrQ`GJMPbjVYVDO>K¤GJTPKDbjIUIUTP�]XDO�O]VEMaG}MaGJVYTWVYiL\UO�KYiUdLKsbjMaGJTWXDOcx
�AO[KeGJiUVYXDO[K6bjdLKDO]XYucGJVYTPbjILK6m^iUT Q[bjItVYTPO]IUILO]I^VHMPO[KEVDO]krS:¡]VDO[KpfcMPbjd8GJMPO[K`_8dUTPO]Iwm^iA��GjKDKDO L�\4TPKDS8GJXsGJVDO[K`_Lk}bjI^VYXDO]ItVeiUILO
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TWI^VDO]XYujGJMWMPO>KYiUS:Z]XYTPO]iUXp�SUMWiLKE\UOv\UO]i4~�bjXD\4XDO[Kp\UOHfcXsGJIL\UO]iUX`x
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� ¨tGJItVNGJI8GJMW¨4KDZq\LGJILK.MPO[K�KDO[Q]VYTPbjILK�SUXDZ[Q[Z[\UO]I^VDO[K`_gMPO[K�Q[bjkrS:bjXYVDO]k}O]ItVDK�S:bcKDKYTWdUMPO[K�\UO[K.ugbjMaGJVYTWMPK�klGJXYVYTPO]ILK�\LGJILK

\���GJiUVYXDO[K6Q[bjIL\4TWVYTPbjILKpbjXYdUTWVsGJMPO[K`_8ILbjiLKqSUXDbjS:bcKDbjILKETPQ]TAm^iLO]MPmtiLO[Kpk}Z[Q`GJIUTPKYk}O[KpbjXYdUTWVsGJi4~�S:bjiUujGJI^VpQ[bjIL\4iUTWXDO>�@MaG
§°bjXYklGJVYTPbjI�\UOlKDZ[\4TWk}O]ItVDK>SCbjMaGJTWXDO[K>\���GJMWdCZ[\UboujGJXYTaGJdUMPOlO]V�mtiUT�SCO]XYk}O]VYVDO]I^V@\UOrXDO]MWTPO]X�MPO[KvucGJXYTaGJVYTPbjILK>\�� TWILKDbjMaG|{
VYTPbjIoTWILQ]TP\UO]ItVDO>�@MaGrI8GJVYiUXDOv\UO[KEQ[bjiLQDRLO[K6\UZ]SCbcKsZ[O[K`xLFHO]i4~�k}Z[Q`GJIUTPKDk}O[KES:bjVDO]ItVYTPO]MPKpO]V6Q[O]XYVsGJTWILO[KETWkrSUMWTPQ`GJVYTPbjILK
GjKsKDb^Q]TPZ[O[KqKsbjItVp\UZ[Q]XYTWVDKpTPQ]T�¯

�
'6bjiLK@ILbjiLK@SUMaGj·[bjILKVDbjiUVr\���GJdCbjXD\�\LGJILKMPO�Q`GjK@b�$�MPO[K@ujGJXYTaGJVYTPbjILKr\���bjdUMWTPm^iUTWVDZ[KrKDbjI^V@TWkrS:bjXYVsGJItVDO[KrO]V
\UbjkrTWILO]ItV}MPO[KucGJXYTaGJVYTPbjILKr\UO�M�� TWILKDbjMaGJVYTPbjI S:bjMaGJTWXDOªTWILQ]TP\UO]ItVDOcx�F<GJILK@iUILOªSCZ]XYTPb	\UOª\UO�d8GjKDKDO�bjdUMWTPmtiUTWVDZc_
M���GJdLKDO]ILQ[Or\UO@VDO]krSC¡]VDO[K<\UO@S:bjiLKDKYTP�]XDO[KHO]VHMaG�KYVsGJdUTWMWTWVDZ\UO>MaG¢fcMaGjQ[Or\���O`GJi«GJi+SC�jMPO@S:bjiUXYXsGJTWVHSCO]XYk}O]VYVYXDO
MaGª\UZ]SCbcKDTWVYTPbjI�\�� iUILO}Q[bjiLQDRLOl\���GJMWdCZ[\Ub�Z]MPZ]ugZcx �AbjXDKDm^iLOM���bjdUMWTPmtiUTWVDZ}\UO]u	TPO]ItV@Z]MPO]ugZ[Oc_�MaG�SUXDZ[KDO]ILQ[O}\�� iUILO
GJVYk}bcKYSURL�]XDO<VYXD�[KqXYTPQsRLO�O]I�S:bjiLKDKYTP�]XDO[KqS:O]XYk}O]VqMaGr\UZ]S:bcKYTWVYTPbjI�\�� iUILOvQ[bjiLQsRLOvTWkrS:bjXYVsGJItVDOv\UO<S:bjiLKDKYTP�]XDO[K
XDO[Q[bjiUu^XsGJI^V6MaGlQ[bjiLQDRLO@\UOvfcMaGjQ[OcxN�pILO�S8GJXYVYTPO�\UO�Q[O]VYVDO�fcMaGjQ[OvS:bjiUXYXsGJTWVE§°bjXYVDO]k}O]ItVHKDO�KDiUdUMWTWk}O]Xe�rR8GJiUVDO
bjdUMWTPmtiUTWVDZv¬ iLKsmtiA���ªQ[O}m^iA��O]MWMPO}KDbjTWV�TPKDbjMPZ[OrVYRLO]XYkrTPm^iLO]k}O]ItV@S8GJX�MaG�Q[bjiLQsRLOl\UOrS:bjiLKDKYTP�]XDO}KDiUSCZ]XYTPO]iUXDOc_�MaG
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KYVsGJdUTWMWTPK¤GJItV�GJMPbjXDK�x © OoQ]¨4Q]MPO�S:O]iUVlKDO�XDO]SUXDb	\4iUTWXDOo\UO�ILbjk>dUXDO]iLKDO[Kl§�bjTPK¢O]V}SCO]XYk}O]VYVYXDOoM���GjQ[Q]iUk�iUMaGJVYTPbjI
GJMWVDO]XYILZ[O�\UOªfcMaGjQ[O�O]Vr\UOªS:bjiLKDKYTP�]XDO���VYXsG[ugO]XDKrMPO[KrQ]¨4Q]MPO[Kr\���bjdUMWTPm^iUTWVDZcx�F<GJILK}Q[OªQ`GjK`_�iUILOªSCZ]XYTPb	\UO�\UO
§°bjXYVDOvTWILKDbjMaGJVYTPbjI�\UO]u^XsGJTWVH¡]VYXDO�Q[bjXYXDZ]MPZ[O>VDO]krS:bjXDO]MWMPO]k}O]ItVvG[ugO[Q>iUIw\UZ]S:�jVpSUMWiLKeKDbjk�dUXDO@O]VETWI^ugO]XDKDO]k}O]ItV`x
��bjiUVDO�§�bjTPK`_�Q[O�KDQ[Z]I8GJXYTPb�ILZ[Q[O[KDKYTWVDOl§�bjXDQ[Z]k}O]I^V@MPO¢S8GjKDKsGJfgO¢S8GJX\UO[K@bjdUMWTPm^iUTWVDZ[K@d8GjKDKDO[K>SCO]XYk}O]VYVsGJI^ViUILO
Z]VsGJS:O<\UOv\UZ]S:bcKYTWVYTPbjIo\UOHfcMaGjQ[OvKYVsGJdUMPO>GJi�SC�jMPO
'ebjXD\�x

�
'ebjiLK}ILbjiLK¢SUMaGj·[bjILKªO]ILKYiUTWVDOo\LGJILK¢MPOoQ`GjK�b�$M���GJkrSUMWTWVYiL\UO+\UO[K¢ujGJXYTaGJVYTPbjILKª\UO�M���bjdUMWTPm^iUTWVDZ�O[KYV}§�GJTWdUMPOc_
Q[bjkrk}OHKYiUXNMPO[Kn\UO]XYIUTPO]XDK$¬�$�$ $�$�$GJILK`_4Q[bjXYXDO[KYS:bjIL\LGJItVpGJi4~¢I��HiL\UKq\UOpMaG>k}b	\4iUMaGJVYTPbjI�\UOpM���bjdUMWTPm^iUTWVDZ<O]V
�\UO[KqbjdUMWTPm^iUTWVDZ[KESUXDb	QDRLO[KE\UOHMaG@ucGJMPO]iUX6GjQ]VYiLO]MWMPOcxLF<GJILKEQ[O<Q[bjI^VDO�~	VDOc_8KYT�M���O�~4Q[O]I^VYXYTPQ]TWVDZ�O[KYVqKYTWfcIUT��8Q`GJVYTWugOc_
MPO[KucGJXYTaGJVYTPbjILKrVDO]krS:bjXDO]MWMPO[Kl\UOªM�� TWILKDbjMaGJVYTPbjI®S:bjMaGJTWXDO�O]I®Z]VDZ�KDbjI^V}\UbjkrTWILZ[O[KrS8GJXrMPO[KrucGJXYTaGJVYTPbjILK}\UOªMaG
SUXDZ[Q[O[KDKDTPbjI�Q]MWTWklGJVYTPm^iLOcx.F<GJILK>MPO�Q`GjK\UO[KQ[bjIL\4TWVYTPbjILKrbjXYdUTWVsGJMPO[K}GjQ]VYiLO]MWMPO[K`_�iUILO}§°bjXYVDO�TWILKDbjMaGJVYTPbjI \LGJILK
MPO[K¢MaGJVYTWVYiL\UO[K�k}b`¨gO]IUILO[Kª\UOoM�� RLZ]krTPKDSURL�]XDO+y^iL\³O]I£Z]VDZ�Q[bjXYXDO[KYS:bjIL\³��\UO�§�GJTWdUMPO[KlTWILKDbjMaGJVYTPbjILKªO]I Z]VDZ
GJi�SC�jMPO+'6bjXD\�x��pILO¢Q[bjiLQDRLOªKDbjk�dUXDO�\UO}S:bjiLKDKYTP�]XDO[K>S:bjiUXYXsGJTWVGJMPbjXDK@KDO}\UZ]S:bcKDO]XKYiUXvMaGwQ`GJMPbjVYVDO+'ebjXD\�x
¶ ItugO]XDKDO]k}O]I^V`_gMPbjXDKDm^iLOqMaGHSUXDZ[Q[O[KsKYTPbjIlQ]MWTWklGJVYTPm^iLOpK`� TWI^ugO]XDKDOpO]V�m^iLOqMPOnS:Z]XYTWRLZ]MWTPOEklGJXYVYTPO]I�Q[bjTWILQ]TP\UO6G[ugO[QpMPO
KDbjMPKDVYTPQ[O<\���Z]VDZv\LGJILKEM�� RLZ]krTPKYSURL�]XDO '6bjXD\�_LMPO[KEQ`GJMPbjVYVDO[KpKsGJTPKsbjIUIUTP�]XDOvO]VEXDZ[KYTP\4iLO]MWMPOv\UOvM�� RLZ]krTPKYSURL�]XDO)'ebjXD\
ILONKDbjItV1S8GjK�Q[bjItVsGJkrTWILZ[O[K.S8GJX.\UO[K�VDO]krS:¡]VDO[K�\UONS:bjiLKDKYTP�]XDO[K §�bjXYk}Z[O[K1KYTWk>iUMWVsGJILZ]k}O]ItV�\LGJILK�M�� RLZ]krTPKYSURL�]XDO
y^iL\�_JS:bjiUujGJI^V�O]ItVYXsGJTWILO]X.MaGe\UZ]SCbcKDTWVYTPbjI}\�� iUILOqQ[bjiLQDRLOq\���GJMWd:Z[\Ub<Z]MPZ]ugZNKDiUX�MaGeQ`GJMPbjVYVDOE'ebjXD\�x 	6IQ[bjILKDVsGJVDO
m^iLO6\LGJILKqQ[O<KsQ[Z]I8GJXYTPbU_^iUILOe§°bjXYVDOeTWILKDbjMaGJVYTPbjI�S:bjMaGJTWXDOeO[KDVYTWujGJMPOeILbjXD\�Q[bjXYXDO[KYS:bjIL\�VDO]krSCbjXDO]MWMPO]k}O]I^Ve��iUILO
Q[bjiLQsRLOvQ]MaGJTWXDOc_z�@M�� TWI^ugO]XDKDO�\4i�KDQ[Z]I8GJXYTPb}SUXDZ[Q[Z[\UO]ItV`x
� GqVYXsGJILKYTWVYTPbjI@O]I^VYXDO�MPO[K�\UO]i4~�KDQ[Z]I8GJXYTPbcK KDO]XsGJTWV1GJMPbjXDKASUXDbjd8GJdUMPO]k}O]I^V1Q[bjkrSUMPO�~UO�O]V�SCbjiUXYXsGJTWV�Q[bjXYXDO[KYS:bjIL\4XDO
�>\UO[KnSCZ]XYTPb	\UO[Kn\UOeILbjI4{´\UZ]SCbcKYTWVYTPbjI�bji�\UOe\4TPKDQ[bjXD\LGJILQ[O[KEbjdLKDO]XYugZ[O[Kq\LGJILKqQ[O]XYVsGJTWILO[KEGJiUVYXDO[KqKsO[Q]VYTPbjILKq\UO[K
\UZ]S:�jVDKqS:bjMaGJTWXDO[K`x

F@��GJiUVYXDO[K1k}Z[Q`GJIUTPKDk}O[K.KDbjItV1Q]MaGJTWXDO]k}O]ItV�S:bcKDKYTWdUMPO[K�TWILQ]MWi8GJItV.SUMWiLK�S8GJXYVYTPQ]iUMWTP�]XDO]k}O]I^V�MPO[K�ujGJXYTaGJVYTPbjILK�S:bcKDKYTWdUMPO[K1\UO
M���O�~4Q[O]I^VYXYTPQ]TWVDZc_zS:O]iwZ]ugb	m^iLZ[O[KETPQ]T�x�	6IwILbjVDO]XsGlm^iLO<MPO[Ke\UO]i4~�k}Z[Q`GJIUTPKYk}O[KH\UZ[Q]XYTWVDKpSUXDZ[Q[Z[\UO]krk}O]I^VeS:bjiUXYXsGJTPO]ItV
¡]VYXDO�GJiLKDKYT�TWI^VDO]XYSUXDZ]VDZ[K6\LGJILKpMPO<KDO]ILKEbjSUS:bcKDZcx
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F<GJILK>M���GJXYVYTPQ]MPOªKYiUTWucGJItV\UZ ¬DG�SUiUdUMWTPZ���� GjKY�cGJX`_ �8xW_��AO]u	XsGJXD\�_��ex1GJIL\��oiLKYVsGJXD\�_��Lx��nxW_:#�$�$�#g¥�_ ILbjiLKrG[ugbjILK

O[KDKsG[¨gZ�\UO}VYXDbjiUugO]X@MPO[K@Q[bjItVYXsGJTWItVDO[K}GjKsKDb^Q]TPZ[O[KGJi�VDO]krSLK@\UO�\UZ]SCbcKYTWVYTPbjI�\�� iUILO¢KsO[Q]VYTPbjI�\UO[K@\UZ]SC�jVDK>S:bjMaGJTWXDO[K
ILbjXD\�\LGJILK@M�� Rt¨	S:bjVYRL�[KDO¢b�$�KsG�§�bjXYklGJVYTPbjI�KDO]XsGJTWV@XDO]MWTPZ[O���iUI�§°bjXD·`GJfgO¢bjXYdUTWVsGJM�x © O]VYVDO�Z]VYiL\UO�O[KDV�XDZ`GJMWTPKDZ[O�O]I
GJSUSUMWTPmti8GJI^V`_zS:bjiUXEMaG}SUXDO]krTP�]XDOv§°bjTPK`_L\UO[K6k}Z]VYRLb^\UO[K6fgZ]ILZ]XsGJMPO]k}O]ItVHiUVYTWMWTPKDZ[O[Ke\LGJILKEMPO>Q`Gj\4XDO�\UO[K6S8GJMPZ[b^Q]MWTWklGJVDK
VDO]XYXDO[KYVYXDO[K`x

F<GJILK6iUI+SUXDO]krTPO]XHVDO]krSLK`_ziUILOKYVYXsGJVYTWfcXsGJSURUTPO\UO>MaG¢KDO[Q]VYTPbjI � SUXDbJ�LM1MWiUkrTWILbcKYTWVDZ�{ GJMWVYTWVYiL\UO�¥HO[KYVeXDZ`GJMWTPKDZ[OO]I
Q[bjItugbjMWi8GJItVeMPOvKYTWfcI8GJMA\UOvMWiUkrTWILbcKYTWVDZvO�~4VYXsGJTWVp\UO[KqTWklGJfgO[Kp�A	 © G`ugO[Q<MPO[KE\UbjIUILZ[O[K6GJMWVYTWk}Z]VYXYTPm^iLO[Ke��	e� � x

F<GJILKpiUI�KDO[Q[bjIL\�VDO]krSLK`_8iUILO�Q[bjkrS8GJXsGJTPKDbjI+O]ItVYXDO>MPO[KEucGJXYTaGJVYTPbjILKeVDO]krSCbjXDO]MWMPO[Ke\UO[KpZ]MPZ]k}O]I^VDKHbjXYdUTWVsGJi4~wO]V
G|~	TaGJi4~}klGJXYVYTPO]ILKnO]V�MPO[K�Q]¨	Q]MPO[KNbjdLKDO]XYugZ[KN\LGJILK�MaGvKYVYXsGJVYTWfcXsGJSURUTPOHO[KYV�O���O[Q]VYiLZ[OpS:bjiUX�O�~UQ]MWiUXDOpQ[O]XYVsGJTWILO[KnZ[QDRLO]MWMPO[K
\UOVDO]krSLK`x��AO[K<k}Z[Q`GJIUTPKYk}O[K�bjXYdUTWVsGJi4~�\UO@§°bjXYklGJVYTPbjI«\UO[Kv\UZ]S:�jVDK<Z]VsGJItVvS:O]i«Q[bjItVYXsGJTWI^VDK`_ GJiLQ]iUI«k}Z[Q`GJIUTPKDk}O
KYSCZ[Q]T��8m^iLO@IA��O[KYV<GJMPbjXDK6SUXDZ[KDiUSUSCbcKDZcx:FHO�§°Gj·[bjI�GJI8GJMPbjfciLO}�lQ[O]XYVsGJTWILO[K<Z]VYiL\UO[KHS8GJMPZ[b	Q]MWTWklGJVYTPm^iLO[KHVDO]XYXDO[KYVYXDO[K<O]V
O]I¢M���GJdLKDO]ILQ[Oe\UOEk}Z[Q`GJIUTPKDk}O6VDO]krS:bjXDO]MCSUXDZ[Q]TPK`_gMaG>KYVYXsGJVYTWfcXsGJSURUTPOeO[KYV�Z]VYiL\4TPZ[OH\LGJILK�MPOp\UbjklGJTWILOH\UO[K�§�XDZ[m^iLO]ILQ[O[K
KYS8GJVYTaGJMPO[K`x8� O<VsGJi4~�k}b`¨gO]Iw\UO�\UZ]SCbcKYTWVYTPbjI�mtiUT SCO]XYk}O]Vp\UO�Q[bjItugO]XYVYTWXHQ[O[Kq§�XDZ[mtiLO]ILQ[O[K6KYS8GJVYTaGJMPO[KpO]I�§�XDZ[m^iLO]ILQ[O[K
VDO]krSCbjXDO]MWMPO[KebjXYdUTWVsGJMPO[K6O[KDVpGJMPbjXDKpQDRLO]XDQsRLZcxz��GSUXDZ[KDO]ILQ[O�\UO�\UO]i4~ªSUTPQ[K6\���GJkrSUMWTWVYiL\UO�\LGJILKpMPO[Kq§�XDZ[mtiLO]ILQ[O[K6KYS8G|{
VYTaGJMPO[K�O]V�bjXYdUTWVsGJMPO[Kp��bjdUMWTPm^iUTWVDZ�eO�~4Q[O]I^VYXYTPQ]TWVDZ6O]V1SUXDZ[Q[O[KDKYTPbjI}Q]MWTWklGJVYTPm^iLO�¥1Q[bjI^VYXsGJTWItV�Q[O]VYVDOqQ[bjI^ugO]XDKYTPbjIA_gKYT4MPOnVsGJi4~
\UO6\UZ]S:bcKYTWVYTPbjI�O[KYV�KDiUSUSCbcKDZ6XDO]MaGJVYTWugO]k}O]ItVEQ[bjILKDVsGJItV`x '6bjiLKnbjdUVDO]ILbjILKNiUI�VsGJi4~lk}b`¨gO]I�\���O]Itu	TWXDbjIF$4x&$,¬>Q]k+*jGJIA_
\LGJILKqMaG>ftGJkrk}OvKYiUS:Z]XYTPO]iUXDO<\UO[KnujGJMPO]iUXDKqO[KYVYTWk}Z[O[K�_4SCbjiUXqMaG@KDO[Q]VYTPbjI�MaG@SUMWiLKnu	TPKYTWdUMPOHO]IUfcMPbjd8GJItV6MPO[KqQ]¨	Q]MPO[KE' � _
'�#O]V '/!4_UQ[bjI4§°Z]XsGJItVpiUIF%JfgO�\UOH§�bjXYklGJVYTPbjIw\UO<M���bjXD\4XDOv\UOQ¬�$�$,$�$�$}GJILK�x

F<GJILK�Q[OqQ[bjItVDO�~4VDOc_gM�� TWILKsbjMaGJVYTPbjIlS:bjMaGJTWXDOpGJilKDbjMPKYVYTPQ[Oq\���Z]VDZp\UbjItV�MPOqKDSCO[Q]VYXDOEQ[bjI^VYTPO]ItVNMPO[K.k}¡]k}O[K.§�XDZ[m^iLO]ILQ[O[K
G[ugO[Q�\UO[K@GJkrSUMWTWVYiL\UO[K@XDO]MaGJVYTWugO[KKYTWkrTWMaGJTWXDO[K@O[KYV>QsRLbjTPKYTPO¢Q[bjkrk}Ol§°bjILQ]VYTPbjI�\UOr§°bjXD·`GJfgOc_�S8GJX@GJI8GJMPbjfcTPOªG[ugO[Q¢MPO[K

#�$�#
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S8GJMPZ[b	Q]MWTWklGJVDK¢VDO]XYXDO[KYVYXDO[K�� dUTPO]I³mtiA� iUILO�GJiUVYXDO�§°bjILQ]VYTPbjI£O�*UV¢SUi¡]VYXDOoQsRLbjTPKYTPO�¥lO]V}k}bjItVYXDO+GJMPbjXDKliUILOodCbjIUILO
Q[bjXYXDZ]MaGJVYTPbjI�G`ugO[QoMPOwKYTWfcI8GJMe\UOoMWiUkrTWILbcKYTWVDZ+KYiUXlMPO[K�Q]¨4Q]MPO[K+' � _ '/#«O]V '�!�\4i£\UZ]dUiUVª\UOoM���O]IUXDO]fcTPKDVYXDO]k}O]ItV`x
'ebjiLKnSUXDbjS:bcKDbjILKEm^iLOHM���GJMWVDO]XYI8GJILQ[Ov\UO[Kn§�XsGJIUfgO[KEKDbjk�dUXDO[KpO]VqdUXYTWMWMaGJItVDO[K6GJMPbjXDKEXDO]MWTPZ[O�GJi4~�Q]¨4Q]MPO[KE\UOHSUXDZ[Q[O[KDKYTPbjI
Q]MWTWklGJVYTPm^iLO<S:bjiUXYXsGJTWVp¡]VYXDOvO�~4SUMWTPmtiLZ[OvS8GJXEMPO<\UO]i4~	TP�]k}Ovk}Z[Q`GJIUTPKYk}O�\UZ[Q]XYTWVp\LGJILKEMaGrKDO[Q]VYTPbjI�SUXDZ[Q[Z[\UO]I^VDOcx
+�� ��	 � � � �E��� �.���#�°_jILbjiLK.Q[bjILKYVsGJVDbjILK.m^iLOnKYT4iUIVDO]MUVsGJi4~@\UOn\UZ]SCbcKDTWVYTPbjIrXDO]MaGJVYTWugO]k}O]ItV�TWkrS:bjXYVsGJItV�Z]VsGJTWV.S8GJX

O�~UO]krSUMPO}O�~4VYXsGJSCbjMPZlSCbjiUX�VDbjiUVDOrMaG�Q`GJMPbjVYVDOc_�Q[O]MaGªTWkrSUMWTPmtiLO]XsGJTWV>iUI %JfgO}XDO]MaGJVYTWugO]k}O]I^Vp¬YO]iUILOrS:bjiUXvMaG�Q`GJMPbjVYVDO
S:bjMaGJTWXDO 'ebjXD\ ��\UOªM���bjXD\4XDO�\UO3¬��+Gg¥�x6'6bjiLKrKDiUfcfgZ]XDbjILK}mtiLO�MPOªS8GjKDK¤GJfgO�Q[bjI^VYTWIti³\UO¢M���bjdUMWTPm^iUTWVDZ�klGJXYVYTPO]IUILO
GJiUVDbjiUX¢\UO�ujGJMPO]iUXDKlZ]MPO]ugZ[O[KlO]ItVYXDO2¬+O]V � $+�+G4_�G�SUiKYTWfcIUT��8Q`GJVYTWugO]k}O]I^VªGJMWVDZ]XDO]X}MaG«KYVsGJdUTWMWTWVDZ�\UO�MaG+Q`GJMPbjVYVDO
O]VHQ[bjIL\4iUTWXDO}�¢KsGl\4TPKDS8GJXYTWVYTPbjI«Q[bjkrSUMP�]VDOrO]V6S:bjiUXYXsGJTWV�GJTWILKYT1KYiUSUSCbjXYVDO]XHM�� TP\UZ[O\�� iUILO>§�bjXYklGJVYTPbjI�XDZ[Q[O]I^VDOr\UO�MaG
Q`GJMPbjVYVDOvILbjXD\�x
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d8GjKsKDO�bjdUMWTPm^iUTWVDZ@k}b`¨gO]IUILO�� D °0/,®`¥�xC� bjiUVDO�§°bjTPK`_:\UO�ILbjk>dUXDO]iLKDO[K<TWILQ[O]XYVYTWVYiL\UO[K}� %JfgO@XDZ[O]M1\4i�\UZ]dUiUV<\UO>MaGlKDO[Q�{
VYTPbjI¢Z]VYiL\4TPZ[Oc_tQ`GJXsGjQ]VD�]XDOEMPb	Q`GJMLbji}fcMPbjd8GJMC\UOqMaGH\UZ]SCbcKDTWVYTPbjIA_gucGJXYTaGJVYTPbjILK�TWkrS:bjXYVsGJItVDO[KN\4i}VsGJi4~\���GjQ[Q]iUk>iUMaGJVYTPbjIA_
k}Z[Q`GJIUTPKDk}O[Kp\UOe§°bjXYklGJVYTPbjIz¥EGJSUS8GJXsGJTPKDKDO]I^V6\LGJILKEQ[O]VYVDO>GJI8GJMW¨	KDOcx

��bjiUX1VDO[KYVDO]X1\UO.§�Gj·[bjI>TWIL\UZ]S:O]IL\LGJItVDOqQ[O]VYVDO�Rt¨	S:bjVYRL�[KDOc_�ILbjiLK.G`ugbjILK�Z]VYiL\4TPZNM���Z]ugbjMWiUVYTPbjIr\UO�MaGEKYVsGJdUTWMWTWVDZN\UO�MaG
Q`GJMPbjVYVDO '6bjXD\}fcX1%jQ[Op�<\UO[K���b	\U�]MPO[K�\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPOEklGJXYVYTPO]ILK�SCbjiUX�\UO[K�bjdUMWTPm^iUTWVDZ[K�KYiUS:Z]XYTPO]iUXDO[K��HMaG
ucGJMPO]iUX6GjQ]VYiLO]MWMPOcx © bjkrk}O�S:bjiUXEMaGr��O]XYXDOc_LMPO[KEMaGJXYfgO[KpujGJXYTaGJVYTPbjILKe\UO<M���bjdUMWTPm^iUTWVDZvklGJXYVYTPO]IUILO@bjItV6SUXDbjd8GJdUMPO]k}O]ItV
k}b	\4iUMPZ+MPO[K L`bjILO[K�\UO+KYVsGJdUTWMWTWVDZ«\UO�M���O`GJi�O]I�KYiUX±§�GjQ[O+O]V�O]I�KYiUdLKYiUX±§�GjQ[Oc_Nk}b^\4T��zGJI^VwGJTWILKYTvKsG�\4TPKYVYXYTWdUiUVYTPbjI
fgZ[bjfcXsGJSURUTPm^iLO¢���^GJ�gbcKY�^¨ªO]V © GJXYX`_ � � M ¬�2G�tGJ�gbcKY�	¨ �������%�P_ � �c�,¬�28�wO]MWMPbjIoO]V=�^GJ�gbcKY�^¨g_ � �c�,¬g¥�x

� GlQ`GJMPbjVYVDO>S:bjMaGJTWXDO 'ebjXD\�IA��O[KYVHm^iA� iUIw\UO[Kek�iUMWVYTWSUMPO[KeXDZ[KDO]XYugbjTWXDKHm^iUT S8GJXYVYTPQ]TWS:O]ItVvGJi�Q]¨4Q]MPO�K¤GJTPKDbjIUIUTPO]Xe\UO
M���O`GJiwklGJXYVYTPO]IAxz� O[K6\4T���Z]XDO]ItVDO[KebjdLKDO]XYucGJVYTPbjILK6O]V6k}b^\UZ]MWTPKsGJVYTPbjILK6XDZ`GJMWTPKDZ[O[Ke\UO]SUiUTPKpMPO[K6SUXDO]krTP�]XDO[Ke\UbjIUILZ[O[K6\UO[K
KsbjIL\UO[K.�6TW�	TWIUfvbjItV�krTPK�O]IlG[ucGJItV�M���O�~	VYXD¡]k}O6GjQ]VYTWu^TWVDZE\4i¢Q]¨	Q]MPOnR^¨	\4XDbjMPbjfcTPm^iLOpKsGJTPKsbjIUIUTPO]X�klGJXYVYTPO]IA_gTWkrSUMWTPm^i8GJItV
\UO�ucGjKYVDO[K�Z[QsR8GJIUfgO[K.\���O`GJirO]ItVYXDOn\4T��:Z]XDO]I^VDK1XDZ[KDO]XYugbjTWXDK`xJ��bjiUX.\���GJiUVYXDO[K.Q[bjIL\4TWVYTPbjILK.bjXYdUTWVsGJMPO[K`_JILbjiLK1Q[bjILKYTP\UZ]XDbjILK
m^iLOqMaG<Q[bjkrSUXDZ]RLO]ILKDTPbjI�\UOpM���Z]ugbjMWiUVYTPbjI�\UOqMaG�Q`GJMPbjVYVDOES:bjMaGJTWXDOES8GjKDKsOqS8GJX�MaGvQ[bjIUI8GJTPKsKsGJILQ[Op\UO[K�SUXDb^Q[O[KDKDiLK�O]V�\UO[K
k}Z[Q`GJIUTPKDk}O[KnklG|¬±O]iUXDKqm^iUTzXDO]MWTPO]I^VqMaG@Q`GJMPbjVYVDOHILbjXD\ªGJi�XDO[KYVDOH\4i�Q]¨	Q]MPOefcMPbjd8GJM:Rt¨4\4XDbjMPbjfcTPm^iLOcx ��TPO]I�m^iLOH\UOpVYXD�[K
ILbjk>dUXDO]i4~�SUXDb	Q[O[KDKYiLKHKDbjTPO]I^V<O]ILQ[bjXDO>TWILQ[bjIUI^iLK`_:M�� iUVYTWMWTPKsGJVYTPbjI�XDZ[Q[O]I^VDOr\UO�k}b	\U�]MPO[K<\UOQ]TWXDQ]iUMaGJVYTPbjI�fgZ]ILZ]XsGJMPOG
S:O]XYkrTPKqiUILOvG`ujGJILQ[Z[O<TWkrS:bjXYVsGJItVDO�\LGJILKqMaGQ[bjkrSUXDZ]RLO]ILKYTPbjIw\UO<Q[O<Q]¨4Q]MPOr� !eGJd:O]XYMPOvO]VE�tGJ�gbcKY�	¨g_ � �c��$4_�!ebjiUdCO]I
�6�1���%�a_ � �c� ± 2 �ETPQsR8GJXD\UKDbjIoO]V �³TWMPKDbjIA_ #�$�$�#cG4_ �pTPQDR8GJXD\UKDbjI�O]V��£TWMPKDbjIA_ #�$�$�#Jdz¥�x

'6bjVYXDOrZ]VYiL\UOrO[KYVHd8GjKDZ[OrKDiUX<M�� iUVYTWMWTPKsGJVYTPbjI�\4i�� ©qµ \4i«� GJdCbjXsGJVDbjTWXDOl\UOr�wZ]VDZ[bjXDbjMPbjfcTPO}Fe¨	I8GJkrTPmtiLO���Ocx fLx
�8bjXYfgO]V ���M�0���a_ � �c�c�g¥�m^iUTCG<XDZ[Q[O]krk}O]I^VqdCZ]ILZ��8Q]TPZe\UO6M���GJSUSCbjXYVn\UOEMaG�k}b^\UZ]MWTPK¤GJVYTPbjI�\UO[KNIti8GJfgO[Kn\UO6fcMaGjQ[O6\���O`GJi
Q[bjkrk}OoVYXsGjQ[O]iUXDKª\UO�MaG«Q]TWXDQ]iUMaGJVYTPbjIAxN�AOwdCbjI³GjQ[Q[bjXD\£O]I^VYXDOoMPO[KlSUXDZ[\4TPQ]VYTPbjILK�\UOwQ[O[Klk}b	\U�]MPO[K�O]VliUIfcXsGJIL\
ILbjk>dUXDOH\���bjdLKDO]XYujGJVYTPbjILKq\UbjIUILO6MaG�SCbcKDKDTWdUTWMWTWVDZ6\UO6VDO[KYVDO]XnO]VN\���Z]VYiL\4TPO]XnMPO[KNSUXDbjSUXYTPZ]VDZ[Kq\4i�Q]¨4Q]MPOe\UOpM���O`GJi�MPbjXDmtiLO
MPO[KlQ[bjIL\4TWVYTPbjILK¢GJi4~�MWTWkrTWVDO[Klbji®\UOª§°bjXD·`GJfgO�Z]VsGJTPO]ItV¢\4T��:Z]XDO]I^VDO[K¢\UO�Q[O]MWMPO[KlVYXDbjiUugZ[O[K¢GJij¬YbjiUXD\�� RtiUT�x�FHOªVDO]MWMPO[K
Z]VYiL\UO[K6KYTWkrTWMaGJTWXDO[KpKsbjItV6Q[bjiUXsGJkrk}O]I^V6k}O]ILZ[O[KpSCbjiUXpk}b^\UZ]MWTPKDO]XpM���Z]ugbjMWiUVYTPbjI�\UO[KpS8GJMPZ[b^Q]MWTWklGJVDKpVDO]XYXDO[KYVYXDO[K@��Ocx fLx
FHbjIUI8Gj\4TPO]i(�6�1���%�a_ #�$�$�#g¥�x

� SUXD�[KEG`ugbjTWXEXsGJSUSCO]MPZHdUXYTP�]ugO]k}O]I^VpMPO[Kq\4T���Z]XDO]ItVDO[K6bjdLKDO]XYujGJVYTPbjILKpO]Vqk}Z[Q`GJIUTPKYk}O[KqklG|¬YO]iUXDKqMWTPZ[KpGJi�Q]¨	Q]MPO<\UO
M���O`GJiA_LMPO<� ©qµ \4iw�A�wF%O[KYVEKDiLQ[Q]TWILQ]VDO]k}O]ItVH\UZ[Q]XYTWV`xC�pILO<KDTWk�iUMaGJVYTPbjIw\UOHXDZ�§°Z]XDO]ILQ[Ov\4ioQ]¨4Q]MPO<\UO<M���O`GJioGjQ]VYiLO]M
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O[KYV�SUXDZ[KDO]I^VDZ[OpS:bjiUX�TWMWMWiLKYVYXDO]X�MaGHujGJMWTP\4TWVDZ6\UO[K.SUXDZ[\4TPQ]VYTPbjILKqGjKDKDb	Q]TPZ[O[K�O]V�MPO[K�SUXYTWILQ]TWS8GJi4~}k}Z[Q`GJIUTPKYk}O[K`x	FHGJILK�iUILO
mti8GJVYXYTP�]k}O¢S8GJXYVYTPOc_ ILbjiLK@O�~LGJkrTWILbjILK>MaG�I8GJVYiUXDOl\4i�Q]¨	Q]MPO�\UO}M���O`GJi�SCbjiUX>MPO[K>bjdUMWTPm^iUTWVDZ[K*NH5®g_K*0/,®c_�� H5®c_ �X/,®j_
O]I�SUXDZ[Q]TPKsGJI^V>MPO[K>Rt¨	S:bjVYRL�[KDO[KO��:O[Q]VYiLZ[O[K>SCbjiUXQ[O[K@KYTWk�iUMaGJVYTPbjILK`x�'ebjiLK>Z]VYiL\4TPbjILKrGJMPbjXDK@SUMWiLK�SUXDZ[Q]TPKsZ]k}O]ItVMaG
mtiLO[KYVYTPbjI+\UOvMaG¢KYVsGJdUTWMWTWVDZ@\UOvMaGlQ`GJMPbjVYVDO>S:bjMaGJTWXDO)'ebjXD\+�rR8GJiUVDO@bjdUMWTPmtiUTWVDZ@O]V6MaG}SCbcKsKYTWdUTWMWTWVDZ�\���GJiUVYXDO[K�L`bjILO[KH\UO
KYVsGJdUTWMWTWVDZnSCbjiUX1M���O`GJi}�6MaGeKYiUX±§°GjQ[On\UONMaG6SUMaGJIL�]VDOcxty^TU\���GJiUVYXDO[K:L`bjILO[K.\UONKDVsGJdUTWMWTWVDZqO]V1\���GJVYVYXsGjQ]VYTPbjI}O�~4TPKYVDO]I^V`_jILbjiLK
QDRLO]XDQDRLbjILK��KsG[ugbjTWXvm^iLO]MPK<KDbjI^V<MPO[KHVDO]krSLKvQ`GJXsGjQ]VDZ]XYTPKYVYTPm^iLO[Kv\���Z[QDR8GJIUfgO}O]I^VYXDOrMPO[K<\4T���Z]XDO]ItVDK<XDZ[KDO]XYugbjTWXDK>GJMPbjXDK
SUXDZ[KDO]ItVDK`x��1GJX@Q[OldUTaGJTPK`_AILbjiLK>VDO]ItVDbjILK\UO}XDO[Q[bjILKDVYXYiUTWXDO�O]V@\UOlQ[bjkrSUXDO]IL\4XDO�M�� RUTPKYVDbjTWXDO¢\UO}MaGwQ`GJMPbjVYVDO}S:bjMaGJTWXDO
ILbjXD\�SUXYTWILQ]TWS8GJMPO]k}O]ItV<KYiUXqMPO[KE\4T�~�\UO]XYIUTPO]XDKEkrTWMWMWTPbjILK6\���GJIUILZ[O[K`x
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TWItVDO]XsGjQ]VYTPbjILK�G`ugO[QNMPO[K1GJiUVYXDO[K.Z]MPZ]k}O]I^VDK.ugbjMaGJVYTWMPK`xj�1GJX1O�~UO]krSUMPOc_JM���Z]ugbjMWiUVYTPbjI}\4ifcTWu^XDOnKsGJTPKDbjIUIUTPO]X.\UO�fcMaGjQ[On\���O`GJi
O[KYVpQ[bjiUSUMPZ[O�G`ugO[Q<MPO<fcTWu	XDO<Q[bjItVDO]krS:bjXsGJTWI�\UO © 	 K O]VEMPO]iUX6KDZ]S8GJXsGJVYTPbjIobjdLKDO]XYucGJVYTPbjIUILO]MWMPOvXDO[KYVDOvVYXD�[KE\UZ]MWTPQ`GJVDOcx� GeSUXDO]krTP�]XDOEbjdLKDO]XYucGJVYTPbjI}klGJXDm^i8GJItV.MPO[K�\UZ]dUiUVDK�\UO�M���Z]VYiL\UOEVYRLZ[bjXYTPmtiLOq\4i}Q]¨4Q]MPOq\UONM���O`GJi}KDbjItV.MPO[K.k}O[KDiUXDO[K
\UO<M���GJdCbjIL\LGJILQ[O
L`bjI8GJMPOv\UOHujGJS:O]iUXE\���O`GJi�S8GJXqM�� TWILKYVYXYiUk}O]I^V6� � � F(O]k�d8GJXDm^iLZvKYiUXqMaGKDbjIL\UOH�eTW�^TWIUfLx µ X1%jQ[O
�<KsGeXDZ[KDbjMWiUVYTPbjI}fgZ[bjfcXsGJSURUTPm^iLOpO]V�KsbjIlKYiUTWu	T4KDiUX�\UO]i4~rGJIUILZ[O[K�klGJXYVYTPO]IUILO[K`_gQ[O[K�k}O[KYiUXDO[K�bjItV�\UbjIUILZqiUILOqu	TPKYTPbjI
SUXDZ[Q]TPKDOvO]Vq�zGJdUMPOv\UO�Q[O<Q]¨	Q]MPOc_UklGJMWfcXDZ�MPOHdUTaGJTPKETWI^VYXDb^\4iUTWVp\LGJILKpMPO[KE\UbjIUILZ[O[KES8GJXpMaGr\4T��CiLKDTPbjI�KYiUSUSUMPZ]k}O]ItVsGJTWXDO
\4iLO��@MaGS:bjiLKDKYTP�]XDO<O]IoKYiLKDSCO]ILKYTPbjIo�@MaG@MPbjIUfciLO]iUXe\���bjIL\UOv\UO<M�� TWILKYVYXYiUk}O]I^V@� � x C���k¢¥H���^GJ�gbcKY�^¨�GJIL\ �zGJXYk}O]X`_
� � M #g¥�x8�AO[Kpk}O[KYiUXDO[KpKYTWkrTWMaGJTWXDO[K6\4ioKYS:O[Q]VYXDbjk}�]VYXDO��q¸�y��dCbjXD\o\UO<MaGrKDbjIL\UOv� µ y�bjI^V6Q[bjI4�LXYk}ZviUILOvfcXsGJIL\UO
S8GJXYVYTPO}\UO[Kv\UbjIUILZ[O[Kv\UOr� � � F_:KsGJILKv¡]VYXDOS:O]XYVYiUXYdCZ[O[K<S8GJX<MaG�S:bjiLKDKYTP�]XDOr\LGJILKvMaG�d8GJIL\UOrKYSCO[Q]VYXsGJMPOiUVYTWMWTPKsZ[O
� # M { C # ��k¢¥�x © bjIj¬YbjTWItVDO]k}O]I^V`_UiUI�KYiUTWu^T:KYS8GJVYTaGJM:\UOeMaGvfcMaGjQ[OH\���O`GJi�GJVYk}bjSLKYRLZ]XYTPm^iLOvGvSUiª¡]VYXDOeXDZ`GJMWTPKDZeSCO]IL\LGJI^V
MPO[Kv\UO]i4~+GJIUILZ[O[K>\���bjdLKDO]XYujGJVYTPbjILK�\UOr�q¸�yC_:d8GjKDZrKYiUXHMaG�XsGJTPOr\���GJdLKDbjXYSUVYTPbjI�� � # ��k \UOMaG�fcMaGjQ[Or\���O`GJiAxA� O[K
SUXDbJ�LMPKlMaGJVYTWVYiL\4TWI8GJi4~£\UOoujGJS:O]iUX¢\���O`GJi³O]V¢\UOofcMaGjQ[OwGJVYk}bcKYSURLZ]XYTPm^iLOwKsbjItVlk}bjI^VYXDZ[KªKYiUX}MaG+�LfciUXDO # x � x�� O[K
bjdLKDO]XYujGJVYTPbjILKeVDO]XYXDO[KYVYXDO[KHO]I^VYXDO@Q[O[KH\UO]i4~oO]IUXDO]fcTPKYVYXDO]k}O]I^VDKvbjItVek}bjItVYXDZ@iUILO�§°GJTWdUMPO>ucGJXYTaGJdUTWMWTWVDZ>TWI^VDO]XsGJIUItiLO]MWMPOc_
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TWIL\4TPm^i8GJItVEm^iLOeMPO[KNSUXYTWILQ]TWS8GJi4~�k}Z[Q`GJIUTPKYk}O[Kqm^iUT:XDZ]fcTPKDKDO]I^VqM���Z]ugbjMWiUVYTPbjI�\4iªQ]¨4Q]MPOH\UOeM���O`GJiªKsOpXDZ]S:�]VDO]ItVEQsR8GjmtiLO
GJIUILZ[Ocx��NTPO]IlmtiLOEM���GJVYk}bcKYSURL�]XDOpILOEXDO]SUXDZ[KDO]ItVDO6mtiA� iUILOpS8GJXYVYTPOETWI4�Lk}Op\4i¢Q[bjItVDO]Iti�fcMPbjd8GJMzO]I¢O`GJilklGJXYVYTPO]IA_tO]MWMPO
¬YbjiLO<O]I�VsGJI^VpmtiLO  Q[bjI^ugb`¨gO]iUX��s_CiUI�XD�jMPO<SUXDZ]S:bjIL\UZ]XsGJItVe\LGJILKEM���Z]ugbjMWiUVYTPbjIofgZ[bjfcXsGJSURUTPm^iLO�\UOHM���O`GJiAx

��������>�������I !:��*�X �-<1�z �),�����9�z '��<%#> ��A�/������������B=+-)/�����!���Q#1�]����J��9+���<1��#������,<��9��B;)/:z+-014��7 !E%<A�e����#%��:��1<1��./��:�#1�e.,���9G��
)��>:�����J,4��Q+1�9�����=:z+-��G�����)5B ���*�7��� � ���h�� ���4=���C+%���7�� �� #%� �%B; ���0�� ���	� � ��P%R1Z�\�l�fXd9d9`*Z�\�\^fXdub�{Nf��uZ*d9d9`*Z�\�Z�d]j�f�d�V�akb[W/l�Z��
R%TI}XTX_,Z�W�Y�lAv ZzT7W Z�\cb�Z*y�_�Y[a�{N`�Z�Z�d��A{ _�Y[`�i�a�_9akb�TX��j�Z�\ �%b�T7d/l�a�\�tuW9Z�j'T�i�f�d�i�Z�dub^Y�T7b[a�f�d=d�W9TXVXZ�W9\^ZNZ�\cb�l�f�d�d9`�Z�_9T7Y�jmTI{NZ�\^W�Y[ZNl�Z
j�v fX_/TXi*a�b[`�T�b[{Nf�\^_9��`*Y[amtuW9Zol�TXd9\�j�v a�d��'Y�T7Y[f�W�V�Z���
xd�Y�TX_�_,Z�j�j�Z�tuW�Z���A{K_�Yz��Z�\cbS`ztuW9a�}XTXj�Z�dub ��� X� �X�	� � ��
��VNl�Z�}XTX_,Z�W�Y�Y[`�_/T�Y^b[amZ
W9d9ak��fXY[{N`�{NZ�dubx\^W�Y�j�v Z�d9\^Z�{��9j�ZNl�Z�jmTI_9jmT7d�*b[Z��%R%T$i�fufXY�l�f�d�d9`�Z�b[Z�{N_,f7Y[Z�j�j�Z�Z�\cb�jmTIj�f�d�V�akb[W/l�ZNT7Y[`�fui*Z�dub^Y[a'tuW�Z�\^f�jmTXakY[Z �>d9fXb[`*Z � � �
{NZ�\^W�Y[`�Z�l�Z�_�W9a�\�j�v `�t�W�a�d9fzy�Zo}~Z*Y[d/T7j���� � � � � i�fXY^Y[Z*\^_,f�d/l?��j�v `�t�W�a�d9fzy�Z�l�Z�_�Y[amdub[Z�{N_�\�_,f�W�YSj�v ��`�{Na�\^_9���Y[Z�rxf7Y�lA�

� GoQ`GJXsGjQ]VDZ]XYTPKDVYTPmtiLO�\UbjkrTWI8GJI^VDO�\UO[KbjdLKDO]XYucGJVYTPbjILKr�q¸�y�O[KYV@iUILO¢Q[bjILQ[O]I^VYXsGJVYTPbjI®TWkrSCbjXYVsGJI^VDOª\UOlucGJSCO]iUX
\���O`GJi�\LGJILKEMPO[Kqk}b`¨gO]IUILO[K6O]VqR8GJiUVDO[KqMaGJVYTWVYiL\UO[KE\UOHM�� RLZ]krTPKYSURL�]XDO '6bjXD\ª\4iUXsGJItV6M���Z]VDZ}��� � D �NH�� � *NH5®`¥�xU� bji4{
VDO�§°bjTPK`_AQ[O]VYVDOªGJiUfck}O]ItVsGJVYTPbjI \UO¢Q[bjILQ[O]ItVYXsGJVYTPbjI®\UZ]klGJXYXDO�\U�[K�MPOrkrTWMWTPO]i�\4i�SUXYTWI^VDO]krSLK������ D �X/ ® ¥�x �6I�SUTPQ
KDTWkrTWMaGJTWXDO6klGJTPKn\UO6k}bjTWIL\4XDO<GJkrSUMWTWVYiL\UOeO[KDVNbjdLKDO]XYugZH\4iUXsGJI^VNM���Z]VDZH\UO6M�� RLZ]krTPKYSURL�]XDOvy^iL\�_UGJMPbjXDKNm^iA� TWMCIA� ¨¢G<S8GjK
\UOrKsbjiUXDQ[Or\���O`GJi�GjQ]VYTWugOlGJi�SC�jMPOly^iL\�x�� O[Kv\UbjIUILZ[O[K<k}bjItVYXDO]I^V�MaG�S:O]XDKYTPKYVDO]ILQ[Or\�� iUILOrQ[bjILQ[O]I^VYXsGJVYTPbjI�KYTWfcIUT��U{
Q`GJVYTWugO@\UOvucGJS:O]iUX6\���O`GJi+\LGJILKpMPO[K6VYXDbjSUTPmtiLO[KeILbjXD\�\4iUXsGJItVeM���GJiUVDbjkrk}Oc_:mtiUT�IA��G}S8GjKe\UO�Q[bjXYXDO[KYS:bjIL\LGJItV<\LGJILK
M�� RLZ]krTPKDSURL�]XDO¢y^iL\�x © O[Q]T1§°GJTWV<\UOM�� RLZ]krTPKYSURL�]XDO '6bjXD\�_:M�� RLZ]krTPKYSURL�]XDOMPOSUMWiLKvRtiUkrTP\UO}O]I+k}b`¨gO]IUILO¢GJIUItiLO]MWMPOcx
¸�I4�LIA_:MPO[K<KsGJTPKDbjILK<\���GJiUVDbjkrILOrO]Vv\�� RUTWugO]X<S8GJXsGJTPKDKDO]I^V<XDO]MaGJVYTWugO]k}O]ItV@KD�[QDRLO[K<\LGJILKHMPO[K<\UO]i4~+RLZ]krTPKYSURL�]XDO[K`x�� G
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§�bjXYVDO<ucGJXYTaGJdUTWMWTWVDZ�KDS8GJVYTPbJ{�VDO]krSCbjXDO]MWMPO>\UO<MaGucGJSCO]iUXp\���O`GJiwKYiUfcfg�]XDO<dUTPO]IoiUIwZ[QDR8GJIUfgOvTWkrS:bjXYVsGJItVeQ[bjItVYTWI^i+G`ugO[Q
\���GJiUVYXDO[KEXDZ[KDO]XYugbjTWXDK`x

����Z]ugbjMWiUVYTPbjIoMaGJVYTWVYiL\4TWI8GJMPO>\UOHMaG@fcMaGjQ[O<\���O`GJiwGJVYk}bcKYSURLZ]XYTPm^iLOH§�GJTWVqGJSUS8GJXsG�PVYXDO>\UO]i4~ªKDVYXYiLQ]VYiUXDO[KqIti8GJfgO]iLKDO[K
klG|¬±O]iUXDO[K`xC� bjiUVH\���GJd:bjXD\�_zMaGr§�bjXYklGJVYTPbjI+\�� iUILO@Q[O]TWItVYiUXDO@TWItVDO]XYVYXDbjSUTPQ`GJMPOrO]I^VYXDO�MPO>SUXYTWItVDO]krSLK<O]V6M���Z]VDZ>\UO�M�� RLZ�{
krTPKYSURL�]XDO 'ebjXD\ ¯�O]MWMPO�SUXDb�u^TPO]I^VªO]I£S8GJXYVYTPOw\4i£XDO�§ XDbjTP\4TPKsKDO]k}O]ItVª\UO[KlklGjKsKDO[K¢\���O`GJi³\UO�M�� RLZ]krTPKYSURL�]XDO�'ebjXD\
VYXsGJILKYSCbjXYVDZ[O[K¢KDbjiLKrMPO[KrVYXDbjSUTPm^iLO[KlO]V¢O]ItVYXsGJTWILZ[OoKsO]IGJMWVYTWVYiL\UOoKYiUXrMaG+dUXsGJILQsRLOwGjKDQ[O]IL\LGJI^VDOo\UO�MaG+Q[O]MWMWiUMPOw\UO
!eGj\4MPO]¨gx^FeO[K�Iti8GJfgO[Kn\UOqXDO]MWTPO�§ KDOq§�bjXYk}O]I^VNGJiLKDKYTzKYiUX�MPO[K�KDbjkrk}O]VDK�ugbjMPQ`GJIUTPm^iLO[KNklGJXYVYTPO]ILKe���nR8GJXDKYTPK�_�	6MW¨^krSUiLK�_
¸.MW¨	KDTWiUk¢¥1MPbjXDK�\UOpM���GjKDQ[O]ILKYTPbjI�O]V�\4i}XDO�§�XDbjTP\4TPKDKDO]k}O]ItVqGj\4TaGJd8GJVYTPm^iLO6\UO[K�klGjKDKDO[K�\���GJTWX�RtiUkrTP\UOeKYiUX�MPO]iUXDK.hzGJILQ[K�x
� G}Q[O]TWI^VYiUXDO�I^i8GJfgO]iLKDOvklGJXYVYTPO]IUILOc_zdUTPO]Iou	TPKYTWdUMPOv\UO]SUiUTPKpMaGr� O]XYXDOc_CO[KYVEM���Z[m^iUTWujGJMPO]I^V6\UO�MaGrQ[O]TWItVYiUXDO@\UO<Iti8GJfgO[K
TWItVDO]XYVYXDbjSUTPQ`GJMPO[KeVDO]XYXDO[KYVYXDO[K6�@M���bjXYTWfcTWILO>\UOHMaGrKsGJTPKDbjI�\UO[KESUMWiUTPO[K`x

¸.I4�LIA_L\4iUXsGJI^VEM���GJiUVDbjkrILO�O]VnM�� RUTWugO]X`_UMPO<\UZ]S:�jVEKsGJTPKDbjIUIUTPO]XE\UOHfcTWu	XDO<\UO © 	 K GJi4~�R8GJiUVDO[KqMaGJVYTWVYiL\UO[KERUTWugO]X±{I8GJMPO[K�Q]XDZ[OE\UO[K L`bjILO[K.§�XDbjTP\UO[K.SUXDbjSUTPQ[O[KN�eMaGvQ[bjIL\UO]ILKsGJVYTPbjI¢\UOqMaG<ujGJS:O]iUX�\���O`GJi}SUXDb�ugO]I8GJItVn\UO[K�XDZ]fcTPbjILK�\UOESUMWiLK
d8GjKDKDO[K6MaGJVYTWVYiL\UO[K`x:FeO[K6Iti8GJfgO[KvGJSUS:O]MPZ[K  Q`GJSUiLQDRLO[KHS:bjMaGJTWXDO[K��s_CKDbjXYVDO[K6\UO@Q[bjT���O[K6dUXYiUk}O]iLKsO[K6VYXD�[KHZ]S8GJTPKDKsO[K6m^iUT
XDO[Q[bjiUu^XDO]I^VqMPOpS:�jMPO.¬±iLKDm^iA��O]I¢d:bjXD\4iUXDO6\UO6MaG>Q`GJMPbjVYVDO6KsGJTPKsbjIUIUTP�]XDOc_	KsOq§°bjXYk}O]ItV`x © O]MWMPO[K±{´Q]T�KDbjItVnKYiUXYVDbjiUVNu^TPKDTWdUMPO[K
\LGJILK�M�� RLZ]krTPKDSURL�]XDO�'ebjXD\lO]VqGJSUS8GJXsG�aKDKDO]I^VnSUMWiLK�\4T��:iLKDO[KN\LGJILK�M�� RLZ]krTPKYSURL�]XDOvy^iL\�x	� G�VsGJTWMWMPO6\UO[K�S8GJXYVYTPQ]iUMPO[Kq\UO
fcMaGjQ[OvKDbjItV6\UO<M���bjXD\4XDOv\UOvm^iLO]MPmtiLO[KEkrTPQ]XDbjk}�]VYXDO[K>��\UbjIUILZ[O[Ke�q¸�yU¥�x
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FHO]SUiUTPK�MPO[K�bjdLKsO]XYujGJVYTPbjILK�\UOE� � � F@_jiUI¢Q[O]XYVsGJTWIlILbjk�dUXDOe\UOqk}b	\U�]MPO[K�VYRLZ[bjXYTPm^iLO[K�O]V�I^iUk}Z]XYTPmtiLO[KNbjItVNZ]VDZ
\UZ]ugO]MPbjSUSCZ[K.S:bjiUX.\UZ]VDO]XYkrTWILO]X�MPO[K�SUXDb^Q[O[KsKYiLK1SURt¨4KYTPm^iLO[K.\UbjkrTWI8GJItVDK.krTPK.O]Ie¬YO]iO]V1S:O]XYk}O]VYVsGJItV�MaGeKYVsGJdUTWMWTPK¤GJVYTPbjI
��bji�ILbjI��¦¥6\4i+Q]¨	Q]MPO@O]VH\UO@KsO[KpXDZ[KDO]XYugbjTWXDK�x1��F<G`u^TPK`_ � � M � 2��tGJ�gbcKY�	¨g_ � � M !cG|{�d 2��^GJk}O[K`_ � � M ¬�2 !ebjiUd:O]I ���]�0���a_
� �c� ± 2 �ETPQDR8GJXD\UKsbjIªO]V �³TWMPKDbjIA_ #�$�$�#g¥�x	��G>Q[bjkrSUXDZ]RLO]ILKDTPbjI�\4iªQ]¨4Q]MPOe\UO6M���O`GJi�GjQ]VYiLO]M�O[KYVNiUILOHZ]VsGJSCOeTWIL\4TPKYS:O]I4{
KsGJdUMPOr�liUILOO�~4VYXsGJSCbjMaGJVYTPbjI�S8GJMPZ[b	Q]MWTWklGJVYTPm^iLOrSCbjiUX<\���GJiUVYXDO[K<Q[bjIL\4TWVYTPbjILKvbjXYdUTWVsGJMPO[K�x © bjkrk}OILbjVYXDOSUXYTWILQ]TWS8GJM
TWItVDZ]XD¡]VªO[KYVrTPQ]TEM���Z]ugbjMWiUVYTPbjI£\UO�MaG�Q`GJMPbjVYVDOF'ebjXD\�_.ILbjiLK}XDZ[KDiUk}bjILK}dUXYTP�]ugO]k}O]ItV�MPO[KrSUXYTWILQ]TWS8GJi4~®k}Z[Q`GJIUTPKYk}O[K
SUXDbjSCbcKDZ[K<m^iUT1\UZ]VDO]XYkrTWILO]ItVvM���Z]ugbjMWiUVYTPbjI«\4i�Q]¨4Q]MPO@GJIUI^iLO]M�\UO>M���O`GJi�O]I+ILbjiLKHQ[O]ItVYXsGJI^VvSUMWiLKHS8GJXYVYTPQ]iUMWTP�]XDO]k}O]ItV
KYiUXpQ[O]i4~�mtiUT�TWI^VDO]XYu^TPO]IUILO]I^Ve\LGJILKpMPOHdUTWMaGJIwGJIUItiLO]M�\UOHMaGrQ`GJMPbjVYVDO
'ebjXD\�x

�NTPO]I�m^iLOEQ[O]XYVsGJTWILKNk}b^\U�]MPO[KNQ[bjI4§°�]XDO]ItVNiUIlXD�jMPOETWkrS:bjXYVsGJItVqGJilXDZ]fgbjMWTWVDO6klGJXYVYTPO]I����tGJ�gbcKY�	¨g_ � � M !�2 !6bjiUd:O]I
�����0���a_ � �c� ± ¥�_cMPO[K�KYTWk>iUMaGJVYTPbjILK�XDZ[Q[O]I^VDO[K�\4ilQ]¨4Q]MPOq\UOqM���O`GJilG`ugO[QEiUIrk}b	\U�]MPOE\UOqQ]TWXDQ]iUMaGJVYTPbjIlfgZ]ILZ]XsGJMPOqTWIL\4TPm^iLO]ItV
mtiLO6Q[O]MWiUT�{´Q]TCIA��O[KDV�SUXDbjd8GJdUMPO]k}O]ItVqS8GjK�§°bjIL\LGJk}O]ItVsGJM����ETPQsR8GJXD\UKDbjI�O]V �£TWMPKsbjIA_�#�$�$�#g¥�x	�AO[KnKDO]iUMPK�XDZ[KDO]XYugbjTWXDKnm^iUT
TWItVDO]XYu	TPO]IUILO]ItV�\LGJILK1MPONk}b	\U�]MPO�iUVYTWMWTPKsZNKsbjItV1TPQ]T^MPO[K.Q`GJMPbjVYVDO[K.K¤GJTPKDbjIUIUTP�]XDO[K`_JMPO[K1Q`GJMPbjVYVDO[K1SCO]XYklGJILO]I^VDO[K`_jMaG6ujGJS:O]iUX
\���O`GJioO]VEMaG@fcMaGjQ[Ov\���O`GJiwGJVYk}bcKDSURLZ]XYTPmtiLOcx © O[KqSUXDb^Q[O[KsKYiLKEKDbjI^VEXDZ[KYiUk}Z[KpO]I�S8GJXsGJMWMP�]MPO>KYiUXqMaG>�LfciUXDO # x&#4x
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Q`GJMPbjVYVDO
'6bjXD\«���qGjKDKqO]VE�1GJTWfgOc_G#�$�$�$g¥�x © O]MWiUT�{´Q]TASUXDO]IL\��LI�mti8GJIL\ªMaG@Q`GJMPbjVYVDOv\UO © 	 K O�~4SUTWXDOvGJi�SC�jMPOvG`ujGJI^VEMPO
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fcMaGjQ[O@\UO@d8GjKDKsO[KeGJMWVYTWVYiL\UO[KN¬±iLKDm^iA��GJiwS:�jMPO 'ebjXD\�mtiUT1K`��GjQ[Q[bjkrS8GJfcILOr\UO@SUXDZ[Q]TWSUTWVsGJVYTPbjILKHVDbjiUVvGJiwMPbjIUf�\UO>MPO]iUX
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\���GJiUVYXDO[KpQ[bjIL\4TWVYTPbjILKebjXYdUTWVsGJMPO[K`x
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\4iUXsGJItVeMaGrVYRL�[KDO>\UO)�UXDZ[\UZ]XYTPQ !6bjiUXD\4TWI�� !6bjiUXD\4TWIA_ � �c��#cG4_ !ebjiUXD\4TWI ���������a_ � �c��#JdA_ � �c��!4_ � �c�,¬g¥EO]I�Gj\LGJSUVsGJItV
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MaGlugO]XDKYTPbjI�TWIUTWVYTaGJMPO]k}O]ItVvQ[bjIL·]iLO@O]V6MaGJXYfgO]k}O]I^V<iUVYTWMWTPKDZ[O>SCbjiUX6M���Z]VYiL\UO@\UO[KHQ]MWTWklGJVDKeVDO]XYXDO[KYVYXDO[K<GJi4~oQ[bjIL\4TWVYTPbjILK
KDSCZ[Q]T��8m^iLO[K<klGJXYVYTPO]IUILO[K`x�����Z]ugbjMWiUVYTPbjI�\4i�k}b	\U�]MPOlG�Z]VDZXDZ[Q[O]krk}O]I^VGjKDKDiUXDZ[OS8GJX)�UXsGJIL·[bjTPK)�8bjXYfgO]V����LbjXYfgO]V`_
� �c� M d 2 �LbjXYfgO]V��6�4���%�P_ � �c� M _ � �c�c�g¥�x 'ebjiLKrILO�\UZ[Q]XYTWugbjILK¢TPQ]Tpm^iLO�MPO[KrSUXDbjSUXYTPZ]VDZ[K¢VYXD�[K}fgZ]ILZ]XsGJMPO[K�\4i� ©qµ
klGJXYVYTPO]I�O]VH\UO[KvTWI4§�bjXYklGJVYTPbjILK<SUMWiLKvSUXDZ[Q]TPKDO[Kv\UO[K<\4T���Z]XDO]ItVDO[K�Q[bjkrS:bcKsGJI^VDO[K<SCbjiUXYXDbjI^V�¡]VYXDOVYXDbjiUugZ[O[K�\LGJILKHMaG
VYRL�[KsO<\UO
�UXDZ[\UZ]XYTPQ !ebjiUXD\4TWIA_ �LbjXYfgO]V ���1�0��� � #�$�$ � ¥nbjio��bjItVYk}O[KDKDTWI�� #�$�$�#g¥�x

�AO[K<�wb	\U�]MPO[K<\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPOrKDbjI^Vv\UO[KHk}b^\U�]MPO[KHfcMPbjd8GJi4~+mtiUT.Q`GJMPQ]iUMPO]ItV>KYiUXHVDbjiUVDO>MaG¢SUMaGJIL�]VDO
M���Z]ugbjMWiUVYTPbjI�\UOHQ[O]XYVsGJTWILO[KNujGJXYTaGJdUMPO[KqQ`GJXsGjQ]VDZ]XYTPKDVYTPmtiLO[Kq\UO6M���GJVYk}bcKYSURL�]XDOHO]Vq\UOpMaG>KYiUX±§�GjQ[O@� VDO]krS:Z]XsGJVYiUXDOc_4ugO]ItVDK`_
SUXDO[KsKYTPbjIA_WxWxWx¦¥q�S8GJXYVYTWXp\�� iUIwZ]VsGJVETWIUTWVYTaGJM�\UbjIUILZvO]V6\UO[KEMPbjTPKqSUR^¨	KYTPm^iLO[Kq§°bjIL\LGJk}O]ItVsGJMPO[K��Z[m^i8GJVYTPbjILKp\UO<MaGVYRLO]X±{
k}b	\4¨	I8GJkrTPmtiLOc_A\UOMaG�\4¨^I8GJkrTPm^iLO}\UO[KHhLiUTP\UO[K`_ \4i�VYXsGJILK±§�O]XYV�XsGj\4TaGJVYT�§±_�xWxWx¦¥�x�� O[K�Z[m^i8GJVYTPbjILK<SUXYTWkrTWVYTWugO[K>\UOMaG
\4¨	I8GJkrTPm^iLO¢GJVYk}bcKYSURLZ]XYTPm^iLOlKDbjI^V�XDZ[KDbjMWiLO[K@O]I�\4T���Z]XDO]ILQ[O[Kv�LIUTPO[K@KYiUXviUILOlfcXYTWMWMPO}MPbjIUfcTWVYiL\UO�{�MaGJVYTWVYiL\UOc_1O]I�GJS4{
SUMWTPm^i8GJItV@M���GJSUSUXDb[~4TWklGJVYTPbjI Rt¨4\4XDbcKYVsGJVYTPm^iLOcx1�AOlk}b	\U�]MPOl§�bjILQ]VYTPbjIUILOªG[ugO[Q¢iUILOlXDZ[KsbjMWiUVYTPbjI�KDS8GJVYTaGJMPO¢KYVsGJIL\LGJXD\
\UO ��� & �A>& *,°�� # C+SCbjTWI^VDKrO]I�MPbjIUfcTWVYiL\UOc_:C M O]I�MaGJVYTWVYiL\UO�O]V !�#�O]I�ugO]XYVYTPQ`GJMPO�¥>klGJTPK}�oQ`GJiLKsO�\UO[K@VDO]krSLK
\�� TWI^VDZ]fcXsGJVYTPbjI���KYiUS:Z]XYTPO]iUXDKp�(!�$rGJIUILZ[O[KpklGJXYVYTPO]IUILO[K¤¥nO]VE\UOHMaG@k}Z]k}bjTWXDO<ILZ[Q[O[KDK¤GJTWXDOHSCbjiUXEKYVDb	QD�gO]XpM���O]ILKDO]k�dUMPO
\UO[K�\UbjIUILZ[O[K�SUR^¨	KYTPm^iLO[Kv\UO}KsbjXYVYTPOc_�ILbjiLK>G`ugbjILK�iUVYTWMWTPKDZ}iUILOrXDZ[KDbjMWiUVYTPbjI«TWI4§°Z]XYTPO]iUXDOw� �A�& *,°�&�°0/g¥�x © bjkrk}O
TWM.O[KYVedUXYTP�]ugO]k}O]ItV>\UZ[Q]XYTWV<SUMWiLKHMPbjTWIA_CQ[O]VYVDOQ[bjI^VYXsGJTWItVDO¢GliUILOTWILQ]TP\UO]ILQ[OTWkrS:bjXYVsGJItVDOrKYiUXHiUI�Q[O]XYVsGJTWI�ILbjk�dUXDO
\UO�SUXDb^Q[O[KsKYiLKESUR^¨	KYTPm^iLO[KeO]V6KYiUX6MaGrmti8GJMWTWVDZ@\UO�Q[O]XYVsGJTWILK6XDZ[KYiUMWVsGJVDK`x © O]VYVDOvXDZ[KsbjMWiUVYTPbjI�\UbjIUILO�rM���Z[m^i8GJVDO]iUX6\UO[K
klGJTWMWMPO[Kl\���O]Itu	TWXDbjI CA¬�$+�	k & !�$�$��^k���KDbjTWV �1¯+/,®ªO]I MPbjIUfcTWVYiL\UOwO]V./%¯ �,°0/,®�O]I MaGJVYTWVYiL\UO�¥O]VriUILO�GJMWVYTWVYiL\UO�\UO
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�AOnk}b^\U�]MPOnO[KYV.O]IrSUXsGJVYTPm^iLOqKYVYXYiLQ]VYiUXDZqO]Ir\UO]i4~@S8GJXYVYTPO[K�x0�pILONS8GJXYVYTPO �����N��� � � �C�1mtiUTUQ[bjILKYTPKDVDONO]IrMaGe\4TPKDQ]XDZ�{
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XsG`¨gbjIUILO]k}O]ItV`_AZ[QsR8GJIUfgO[KHVYRLO]XYkrTPmtiLO[KvG`ugO[Q@MPO@KsbjM�_8SUXDb	Q[O[KDKYiLKe\UO>KDiUdUMWTWklGJVYTPbjI«O]VeQ[bjIL\UO]ILKsGJVYTPbjI«\UO[KeugbjMaGJVYTWMPK`_
O]VDQc_�xWxWx¦¥NO]VE\���GJiUVYXDOvS8GJXYV`_UMPO[KEZ[QDR8GJIUfgO[K6O]ItVYXDO<MPO[KpZ[QDRLO]MWMPO[KpO���O[Q]VYTWugO]k}O]ItV6VYXsGJTWVDZ[O[KqS8GJXEMPO[KqZ[m^i8GJVYTPbjILKp\4TPKDQ]XDZ]VYT�{
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O]V\UO¢MaG�XsGJTPO�\���GJdLKDbjXYSUVYTPbjI®\4i © 	 K ugO]XDK � ¬ ��k�x��AO¢k}b	\U�]MPO�KDVsGJIL\LGJXD\�Q[bjkrSUXDO]IL\ O]I�bjiUVYXDOliUI KDQ[Z]I8GJXYTPb
KDS8GJVYTPbJ{�VDO]krSCbjXDO]MA\UOeS:bjiLKDKYTP�]XDO<GJSUSCO]MPZ  � µ y �6m^iUT:SCO]XYk}O]Vq\UOeXDO]SUXDb	\4iUTWXDO<M���O[KDKDO]I^VYTPO]M:\UO[KnSUXDbJ�LMPKEVYRLO]XYkrTPmtiLO[K
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�AO.XDO]MWTPO�§LO[KYV�d8GjKDZ�KDiUXAMPO[K�k}O[KYiUXDO[K�GJMWVYTWk}Z]VYXYTPmtiLO[K���	e� � � ugbjTWX�QDR8GJSUTWVYXDO�C^¥�x��AO[KASUXDbjSUXYTPZ]VDZ[K�\4i�KDbjMcklGJXYVYTPO]I
SUXDb�u^TPO]IUILO]I^V<\UO[K6bjdLKDO]XYucGJVYTPbjILKH¶ �1�q� \UO��6TW�	TWIUfLxG�NTPO]I+mtiA��GJILQ]TPO]IUILO[K`_zMPO[Ke\UbjIUILZ[O[KeKDiUXpM�� TWILO]XYVYTPO>VYRLO]XYkrTPmtiLO
iUVYTWMWTPKsZ[O[K KDbjI^V�KDO]ILKYTWdUMPO]k}O]I^V MPO[K k}¡]k}O[K�m^iLO.MPO[KAXDO]MPO]ugZ[K�XDZ[Q[O]ItVDK�\4i�KYS:O[Q]VYXDbjk}�]VYXDO��q¸Ny<O]k�d8GJXDm^iLZNKYiUXAMaGqKDbjIL\UO
� µ yCxg��G<Q`GJXYVDOp\���GJMWd:Z[\Ub�O[KYV�d8GjKDZ[OEKYiUX�MPO[K�\UbjIUILZ[O[K�\UO6�.MPO[KY�gbjV�O]VN�oTWILO]X6� � � M � ¥�O]V��1GJTWfgO �������%�a� � �c� C^¥.SCbjiUX
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¬ ��k O]VHTWI4§�Z]XYTPO]iUXDO}� !�$�$�$ ��k�_:Q[O]VYVDOr\UO]XYIUTP�]XDOucGJMPO]iUXHZ]VsGJI^VvSUXDb	QDRLOr\UO@M���Z]S8GJTPKDKDO]iUXHklG|~4TWklGJMPOr\UO[K<\UZ]SC�jVDK
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KDT M���Z]S8GJTPKDKDO]iUXH\UOvfcMaGjQ[O@\UO]u	TPO]ItV<KYiUS:Z]XYTPO]iUXDO@�+!�$�$�$���k G[ugO[Q@MPOvVDO]krSLK`_CO]MWMPO@\UO]u^TPO]I^VeQ[bjI^VsGJkrTWILZ[Ocx�FeOv§°Gj·[bjI
fgZ]ILZ]XsGJMPOc_zILbjiLKHG[ugbjILKeQ[bjILKYVsGJVDZ@GJi�Q[bjiUXDK6\UO�ILbjVYXDO>Z]VYiL\UO>mtiLO�MaGrXDZ]VYXDbgGjQ]VYTPbjI+S:bcKYTWVYTWugOvMWTPZ[O@�rM���GJMWd:Z[\Ubl\UOvMaG
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F<GJILKMaG�ugO]XDKYTPbjI�SUXDZ[O�~4TPKYVsGJItVDO�\4i�� ©qµ klGJXYVYTPO]IA_.Q[O]XYVsGJTWILK}GJk}Z]I8GJfgO]k}O]I^VDKlG[ucGJTPO]ItV}Z]VDZ¢XDZ`GJMWTPKDZ[KS:bjiUX
KYTWk�iUMPO]XrMPO�Q]¨	Q]MPOª\UO�M���O`GJi�klGJXYVYTPO]IA_.O]I�S8GJXYVYTPQ]iUMWTPO]X`_1MPO[KSUXDb	Q[O[KDKYiLK\UO�KYiUdUMWTWklGJVYTPbjI®O]I KYiUX±§�GjQ[O¢O]ViUILO�S8G|{
XsGJk}Z]VYXYTPKsGJVYTPbjI�\UOMaG�Q[bjIL\UO]ILKsGJVYTPbjI�O]VH\UOMaGªKDiUdUMWTWklGJVYTPbjI�GJVYk}bcKYSURLZ]XYTPm^iLOcxA� G�ILbjiUugO]MWMPOrugO]XDKYTPbjI�iUVYTWMWTPKsZ[OrTPQ]T
dCZ]ILZ��8Q]TPO�\UO¢MaGwk}b^\UZ]MWTPKsGJVYTPbjI�krTPQ]XDbjSUR^¨	KYTPm^iLO�\UO[KIti8GJfgO[Kr\UO�fcMaGjQ[O�XDZ`GJMWTPKDZ[O�S:O]IL\LGJItVrMaGoVYRL�[KDOª\UO4�LXsGJILQD�
�wbjI^VYk}O[KDKYTWI ����bjItVYk}O[KDKDTWIA_ #�$�$�#g¥m^iUTqSCO]XYk}O]V¢\�� TWItVYXDb	\4iUTWXDO�MaG�fcMaGjQ[O�\���O`GJi£GJVYk}bcKDSURLZ]XYTPmtiLO�O]IVsGJItVlm^iLO
VYXsGjQ[O]iUX¢VYXsGJILKYS:bjXYVDZ�S8GJX¢MPO[KlugO]I^VDK¢\UOoMaG«\4¨	I8GJkrTPmtiLOcx�¸.MWMPO[K¢TWILQ]MWiLO]ItVªiUIVYXsGJTWVDO]k}O]I^V¢SUMWiLK�Q[bjkrSUMPO]V�\UOoMaG
Q[bjIL\UO]ILKsGJVYTPbjI *JKYiUdUMWTWklGJVYTPbjIwO]Vq\UOeMaG>KDZ[\4TWk}O]ItVsGJVYTPbjI���QsRtiUVDOHugO]XYVYTPQ`GJMPO<\UO[KNfcXsGJTWILKE�>MaGvu	TWVDO[KDKDOeQ[bjILKYVsGJI^VDO<Q[bjX±{
XDO[KYSCbjIL\LGJI^Vª��M���Z[mtiUTWMWTWdUXDOw\UO[Kr§°bjXDQ[O[Kl\UO�fcXsG`u^TWVDZwO]Vl\UO�u	TPKDQ[bcKYTWVDZ�¥r\UO[KlQ]XYTPKYVsGJi4~®\UO�fcMaGjQ[OwGJVYk}bcKYSURLZ]XYTPmtiLOcx
����Z]ugbjMWiUVYTPbjI�KYS8GJVYTPbJ{�VDO]krSCbjXDO]MWMPOH\UO[K�Iti8GJfgO[KnKYiUX�iUILO6GJIUILZ[O6k}bjItVYXDO6iUI¢d:bjI�GjQ[Q[bjXD\�G[ugO[Q6MPO[K�bjdLKDO]XYucGJVYTPbjILKn\4i
KYSCO[Q]VYXDbjk}�]VYXDOl�q¸�y ����bjItVYk}O[KDKYTWIA_�#�$�$�#g¥�x �AO[K<SUXDO]krTP�]XDO[K�KDTWk�iUMaGJVYTPbjILKvXDZ`GJMWTPKsZ[O[KvbjItV<k}bjI^VYXDZ}mtiLOM���GJdLKsO]ILQ[O
\UO<Q[O]VYVDO6k}b	\UZ]MWTPKsGJVYTPbjI�ILOeS:O]XYk}O]VYVsGJTWVES8GjKNiUILOHXDO]SUXDb^\4iLQ]VYTPbjI�KsGJVYTPKY§°GJTPKsGJI^VDO<\UOHQ[O]XYVsGJTWILKpGjKYS:O[Q]VDKN\4i�Q]¨4Q]MPOH\UO
M���O`GJi�GjQ]VYiLO]M�_gklGJTPK�KYiUXYVDbjiUV�iUILOEKsO]ILKYTWdUTWMWTWVDZqVYXD�[K.§°bjXYVDOEO]V�SUXDbjd8GJdUMPO]k}O]I^V�TWXYXDZ`GJMWTPKDVDOp\4i}k}b	\U�]MPOqS:bjiUX�\UOn§�GJTWdUMPO[K
ujGJXYTaGJVYTPbjILK<\UO[KeS8GJXsGJk}�]VYXDO[K<bjXYdUTWVsGJi4~wklGJXYVYTPO]ILK�xz��bjiUVDO�§�bjTPK`_CM���O���O]VHXsGj\4TaGJVYT�§�\UO[KeIti8GJfgO[K`_:m^iUT�O[KYVHO]ILQ[bjXDO>klGJM
Q[bjkrSUXYTPK`_UIA��O[KYVES8GjKpQ[bjILKYTP\UZ]XDZ<TPQ]T�x

y	QDRLZ]klGJVYTPm^iLO]k}O]ItV`_	MaGHucGJSCO]iUX�\���O`GJi¢O]V.MaGHfcMaGjQ[OE\���O`GJilKDbjI^V�Q[bjILKYTP\UZ]XDZ[O[K�Q[bjkrk}O6\UO[K.VYXsGjQ[O]iUXDK�GJVYk}bcKDSURLZ�{
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�� ® '>xC����GJVYk}bcKYSURL�]XDO}TWIUTWVYTaGJMPO@O[KDVHKDiUSUSCbcKDZ[O@O]ItVYTP�]XDO]k}O]I^V>KD�[QsRLOcx:��� RtiUkrTP\4T��8Q`GJVYTPbjI�\4i+Q]¨4Q]MPOKDO�§°GJTWVHfcX1%jQ[Or�
MaGrKYiUdUMWTWklGJVYTPbjIoO]V6GJioVYXsGJILKYSCbjXYVE\UOvM���O`GJio\UO]SUiUTPKEMaG © ��'(MPbjXDKE\4ioSUXDO]krTPO]XpZ]VDZcx

© bjItVYXsGJTWXDO]k}O]I^V¢GJi4~�KYTWk�iUMaGJVYTPbjILK@S8GJMPZ[b	Q]MWTWklGJVYTPmtiLO[K}��R8GJiUVDO¢bjdUMWTPm^iUTWVDZc_�ILbjVYXDO¢KYTWk>iUMaGJVYTPbjI \UO}XDZ�§°Z]XDO]ILQ[O
Q[bjItVYTPO]ItV>iUILOrQ`GJMPbjVYVDOr\UO © 	 K SCO]XYklGJILO]I^VDO ��8Q]VYTWugO �}GJi�SC�jMPO}y^iL\�x�¸.MWMPOrIA� TWI^VDO]XYu^TPO]I^VvS8GjKv\LGJILKHMPOrQ]¨4Q]MPOr\4i
© 	 K klGJTPKq�U~UOvMaGrVDO]krSCZ]XsGJVYiUXDO>MPb^Q`GJMPO@�M���Z[m^iUTWMWTWdUXDO>KDbjMWTP\UO *|ucGJS:O]iUX6\4i © 	 K x8�AbjXDKDm^iLO�Q[O]MWMPO�{´Q]T�O[KDVpSUXDZ[KDO]I^VDOc_O]MWMPOlGJfcTWVvQ[bjkrk}OriUI�SUTP�]fgO@§�XDbjTP\�Q`GJSUVYiUXsGJItV�TWXYXDZ]ugO]XDKDTWdUMPO]k}O]ItV�MPOrQ[bjI^VDO]Iti�RtiUkrTP\UO}\UOVDbjiUVDOrklGjKsKDO\���GJTWXvMaG
KYiUXYSUMPbjk�d8GJI^V`x��AO�dUTWMaGJI�fcMPbjd8GJM�GJIUItiLO]M.\4iwQ]¨4Q]MPO@\UO�M���O`GJi+O[KYVeGJMPbjXDK6iUI�VYXsGJILK±§�O]XYVH\UO>klGjKDKDO�\���O`GJi+\UO]SUiUTPKeMaG
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GJXYdUTWVYXsGJTWXDOc_LQ[bjXYXDO[KYS:bjIL\LGJItVp�>iUILOHKYTWVYi8GJVYTPbjI4´RLbjXDKnZ[mtiUTWMWTWdUXDO �<\4i�Q]¨	Q]MPOe\UOeM���O`GJiA_4iUI�S8GJXsGJk}�]VYXDOe§°bjIL\LGJk}O]ItVsGJM
O[KYV�MPOpVDO]krSLKNILZ[Q[O[KDKsGJTWXDOekrTPK�S8GJXNMPOeQ]¨	Q]MPO6SCbjiUXnGJVYVDO]TWIL\4XDOHKDbjI�Z]VsGJVn\���Z[m^iUTWMWTWdUXDOcx	¶ MzO[KDV�TWkrS:bjXYVsGJItVq\UO6KDTWfcI8GJMPO]X
mtiA��bjI«KDbjiLKY{´O]ItVDO]IL\�m^iA� TWM�O�~	TPKYVDOr�¢SUXYTPbjXYT.iUI�VDO]M.Z]VsGJV<SCbjiUXHMPOrQ]¨4Q]MPO\UO>M���O`GJiAx�� Ok}bjV� Z[mtiUTWMWTWdUXDO �r\UbjTWV<¡]VYXDO
TPQ]TAQ[bjkrSUXYTPKE\LGJILKqMPO<KDO]ILK ��� 	����0� � ���0��� �����3�	� � �]_4Qc��O[KYV±{ �|{´\4TWXDO<M���Z]VsGJVqS:bjiUXqMPO[m^iLO]M:QsR8GjmtiLOvXDZ[KDO]XYugbjTWXqSUXDZ[KDO]ItVDOvMPO[K
k}¡]k}O�dUTWMaGJI}GJIUI^iLO]MLO]I@O`GJiAxjF<GJILK�iUI>SUXDO]krTPO]X1VDO]krSLK`_JMPON� ©qµ G6Z]VDZ�TWI^VDZ]fcXDZqKYiUX6! � GJIUILZ[O[K�klGJXYVYTPO]IUILO[K.S:bjiUX
MPO[KNm^i8GJVYXDOebjdUMWTPmtiUTWVDZ[K`_4O]VNiUILO6O�~4VDO]ILKYTPbjI�� TWItugbjMPbjI^VsGJTWXDO �¦¥qG�Z]VDZeO���O[Q]VYiLZ[O�¬±iLKDm^iA��� !c�@GJIUILZ[O[KNSCbjiUXNM���bjdUMWTPm^iUTWVDZ
� H5®cx © O[Q]TAILZ[Q[O[KDKYTWVDOc_z�@MaGXDZ[KDbjMWiUVYTPbjIoQ[bjILKYTP\UZ]XDZ[Oc_8SUMWiLKE\�� iUI�k}bjTPK6O]Vp\UO]krT \�� TWItVDZ]fcXsGJVYTPbjI © �M� SCbjiUX6QDR8Gjm^iLO
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QsRLbjTPKYTE\���Z]VYiL\4TPO]XlSUMWiLKrKDSCZ[Q]T��8m^iLO]k}O]ItV}M���Z]ugbjMWiUVYTPbjI GJIUItiLO]MWMPO�\UOªMaG�SUXDO[KsKYTPbjI VDbjVsGJMPO�\UOªucGJSCO]iUX}\���O`GJi®\LGJILK
MPOKY¨4KYVD�]k}OcxAy	O]iUMPOrKsG¢ucGJMPO]iUX<��QsR8GjmtiLOrZ[m^iUTWILb[~UOr\UOSUXYTWItVDO]krSLK�G�Z]VDZVYXsGjQ[Z[OrKYiUXHMaGl�LfciUXDO # x # O]I+§�bjILQ]VYTPbjI
\UO>M���GJIUILZ[OklGJXYVYTPO]IUILOr\�� TWItVDZ]fcXsGJVYTPbjIAx ����Z]ugbjMWiUVYTPbjI�\UO>MaGlSUXDO[KsKYTPbjI�KYiUTWVHGJSUSUXDb`~	TWklGJVYTWugO]k}O]I^V�iUILOQ[bjiUXYd:O@\UO
V ¨^S:O ´XDO]MaG|~UGJVYTPbjI}O�~4S:bjILO]ItVYTPO]MWMPO �qSCbjiUX.QsR8GjQ]iUILOE\UO[K.bjdUMWTPmtiUTWVDZ[K�klGJTPK.Q[O]XYVsGJTWILO[K�\4T��:Z]XDO]ILQ[O[K�GJSUS8GJXsGJTPKDKDO]ItV`xtFeO[K
Q[bjiUXYd:O[KEKYTWkrTWMaGJTWXDO[KeGJiUXsGJTPO]ItVeZ]VDZvbjdUVDO]ItiLO[K6KYT�MaGucGJSCO]iUXqVDbjVsGJMPO<k}b�¨gO]IUILO>GJIUI^iLO]MWMPO>G[ucGJTWVpZ]VDZ<VYXsGjQ[Z[Ocx

�AO>Q]¨4Q]MPO�\UO>M���O`GJi�S8GJXsG�PVem^i8GjKYTWk}O]ItVv�}M���Z[mtiUTWMWTWdUXDOrGJi�dCbjiUVe\UO8!�$¢GJILK6S:bjiUXpiUILO@bjdUMWTPm^iUTWVDZ>Z]ftGJMPOr�.*NH5®jx
�6ILO�O�~4VYXsGJSCbjMaGJVYTPbjI£XsGJSUTP\UO�KYiUfcfg�]XDOom^iLOªS:bjiUX *0/ ® \���bjdUMWTPmtiUTWVDZc_�M���Z]VsGJV¢KYVsGJVYTPbjIUI8GJTWXDOoSCbjiUXYXsGJTWV¢¡]VYXDOoGJVYVDO]TWItV
GJiodCbjiUVp\UO !,¬|{ C $lGJILK`xL��bjiUXpMPO[K6bjdUMWTPmtiUTWVDZ>KYiUS:Z]XYTPO]iUXDO[K � H5®<O]V �X/,®j_LM���Z]VsGJV6KYVsGJVYTPbjIUI8GJTWXDO>KDO]k�dUMPO�XsGJSUTP\UO]k}O]ItV
GJVYVDO]TWI^VNGJird:bjiUV�\UO D � $|{ � ¬vGJIUILZ[O[K�xg¶´M4IA� ¨rGJTWILKYTLS8GjK�\UOEXDO]MaGJVYTPbjIlKYTWkrSUMPOEO]I^VYXDOqMPOqVDO]krSLK�\UOqkrTPKsOE�eM���Z[mtiUTWMWTWdUXDO
O]VHM���bjdUMWTPm^iUTWVDZcx © bjkrk}O@ILbjiLKHMPO>ugO]XYXDbjILK<\LGJILKHMPO[KHKDO[Q]VYTPbjILK<KDiUTWujGJI^VDO[K`_CMaGlXsGJSUTP\4TWVDZr\UO@krTPKDOr�lM���Z[mtiUTWMWTWdUXDOr\4i
KD¨	KYVD�]k}OeS:bjiUXqQ[O[KqbjdUMWTPmtiUTWVDZ[KEO[KDVNXDO]MWTPZ[O>��MaG>SUXDZ[KDO]ILQ[O<\���GJiUVYXDO[KpXDZ[KDO]XYugbjTWXDKqKYVsGJdUMPO[KqS:bjiUXnMaG@fcMaGjQ[O<O]I�KYiUX±§°GjQ[Ocx
F<GJILK>Q[O}Q`GjK`_:M���Z[QDR8GJIUfgO¢TWkrS:bjXYVsGJItV\UOrfcMaGjQ[O}O]ItVYXDOlMaG�Q`GJMPbjVYVDOlO]V>Q[O[KvXDZ[KDO]XYugbjTWXDK>ujGª\UbjkrTWILO]X@O]V/�§°bjXDQ[O]X��MPO
Q]¨4Q]MPO<\UO<M���O`GJi�klGJXYVYTPO]IAx

FeOr§°Gj·[bjI�SUMWiLKvfgZ]ILZ]XsGJMPOc_�TWM�O[KYVvVDbjiUVDO�§°bjTPKvS:bcKDKYTWdUMPO¢\UO}\UZ[\4iUTWXDO�mtiLOrMPO}VDO]krSLK>\UOlkrTPKDOl��M���Z[m^iUTWMWTWdUXDOl\4i
� ©qµ SCbjiUXH\UO[K<Q[bjIL\4TWVYTPbjILKHTWIUTWVYTaGJMPO[KHSUXDb	QDRLO[K<\UOQ[O]MWMPO[K<Q[bjILKYTP\UZ]XDZ[O[K`_:O[KYVeSUXDbjd8GJdUMPO]k}O]ItV�\UO@M���bjXD\4XDO\UO(!,¬¢�
C $GJIUILZ[O[KnklGJXYVYTPO]IUILO[K`xU¶ M:\UO]u^XsG>VDbjiUVDO�§°bjTPKq¡]VYXDOe\4TPKsQ]iUVDZ<KYT�_	GJiªd:bjiUVq\UO/!�$@GJILKqO]VnSCbjiUXnMPO[KnbjdUMWTPm^iUTWVDZ[K]*NH5®6O]V
*0/ ® _^MPOpQ]¨4Q]MPOebjdUVDO]Iti�O]V�MPO[K�VDO]IL\LGJILQ[O[KEGjKDKDb	Q]TPZ[O[KNQ[bjXYXDO[KYSCbjIL\UO]I^VndUTPO]Iª�vM���Z]VsGJVnKDVsGJVYTPbjIUI8GJTWXDO6XDZ[O]M:\4iªKY¨	KDVD�]k}Ocx
�
8��M8�� �DKI�$:VMGEH�IKJ LMA)$�F D	F	Q�A#VMB L �%ACF;V

� G��LfciUXDO�SUXDZ[Q[Z[\UO]I^VDO # x # TWMWMWiLKYVYXDOc_nm^iA��O]I£S8GJXYVsGJI^Vª\�� iUILO+GJVYk}bcKYSURL�]XDO+KD�[QsRLOc_�MaG�m^i8GJItVYTWVDZwfcMPbjd8GJMPO�\UO
ucGJS:O]iUXn\���O`GJioGJVYk}bcKDSURLZ]XYTPmtiLOHSUXDZ[KDO]I^VDO<\LGJILKqMPOHQ]¨	Q]MPOH\UOeM���O`GJioGJiUfck}O]ItVDO�QDR8Gjm^iLOvGJIUILZ[ON¬ iLm^iA���>M���bjdUVDO]ItVYTPbjI
\�� iUI�Z]VsGJV6KYVsGJVYTPbjIUI8GJTWXDOcxAy^iUX6MaG�LfciUXDO # x ± _8M���Z]ugbjMWiUVYTPbjI�\UO<MaG}\4TPKYVYXYTWdUiUVYTPbjI�MaGJVYTWVYiL\4TWI8GJMPOO]V6KsGJTPKsbjIUIUTP�]XDO�\UOvMaG
ucGJS:O]iUX�\���O`GJi}O[KYV.k}bjItVYXDZ[OqS:bjiUX.MPO[K�m^i8GJVYXDOqbjdUMWTPmtiUTWVDZ[K�\LGJILK.MaGB! ��� GJIUILZ[Oq\�� TWItVDZ]fcXsGJVYTPbjI�ItiUk}Z]XYTPm^iLOcx © bjkrk}O
TWIL\4TPm^iLZSUXDZ[Q[Z[\UO]krk}O]ItV`_�S:bjiUXeM���bjdUMWTPm^iUTWVDZ�� H5®j_�Qc��O[KYV<TPQ]T.MaG !c� � GJIUILZ[Orm^iUT�O[KYVHk}bjItVYXDZ[OlO]VvQ[O]VYVDOr\4T��:Z]XDO]ILQ[O
KsO]XsGSUXDZ[KDO]ItVDO@\LGJILKe\UOvILbjk�dUXDO]iLKsO[KHGJI8GJMW¨4KDO[KpiUMWVDZ]XYTPO]iUXDO[K`x © bjkrk}O�M�� TWIL\4TPmtiLO>MaG�LfciUXDO # x # _8Q[O]VYVDO>\4T��:Z]XDO]ILQ[O
G¢TPQ]T.S:O]i�\�� TWkrSCbjXYVsGJILQ[O}Q`GJX<MPO@VDO]krSLKv\UOkrTPKsO��M���Z[m^iUTWMWTWdUXDOr\4i«Q]¨4Q]MPO@\UOM���O`GJi���Q[O]VYVDOrbjdUMWTPm^iUTWVDZ}Z]VsGJItVv\UO
M���bjXD\4XDO<\UO � $GJILK`_	MPOHQ]¨	Q]MPOH\UOeMaG>ujGJS:O]iUXq\���O`GJi�O]VqMPO[K�VDO]IL\LGJILQ[O[Kp\4iªKD¨	KYVD�]k}OHQ]MWTWklGJVYTPm^iLO<\4iUXsGJItVqMPO[KEGJIUILZ[O[K
! � O]V�!c�KDbjItVETP\UO]I^VYTPmtiLO[K�x

�AO+QDRLbjT�~³\�� iUILO+Q`GJMPbjVYVDO+S:bjMaGJTWXDO�SCbjILQ]VYiLO]MWMPO+S:O]XYk}O]V�\UOok}O]VYVYXDO�O]I Z]u^TP\UO]ILQ[O+iUI Q[O]XYVsGJTWI ILbjk�dUXDO�\UO
SUXDbjSUXYTPZ]VDZ[Kq§�bjIL\LGJk}O]I^VsGJMPO[KqSCbjiUXnMPO[KDm^iLO]MWMPO[KniUILOHZ]VYiL\UOHSUMWiLKq\UZ]VsGJTWMWMPZ[O<O[KYVqO]I�Q[bjiUXDK`x4¶´MCSCO]XYk}O]VEO]IªS8GJXYVYTPQ]iUMWTPO]X
\�� TPKsbjMPO]XeQ[O]XYVsGJTWILKHk}Z[Q`GJIUTPKYk}O[KHMWTPZ[KHGJi+XDO]VDbjiUXem^i8GjKYT�{´KDbjMWTP\UO\UO>M���O`GJiwugO]XDKeMPO>SC�jMPO@O]V<�}MaG¢Q`GJMPbjVYVDO@SCbjILQ]VYiLO]MWMPO
O]MWMPO�{�k}¡]k}Ocxn� G«�LfciUXDOwMaG�SUMWiLK¢u^TPKYTWdUMPOwMPbjXDKDm^iLO�M���bjdUMWTPm^iUTWVDZ�GJiUfck}O]I^VDO+O[KYV¢MaG«ujGJXYTaGJVYTPbjI \UOwMaG«\4TPKYVYXYTWdUiUVYTPbjI
KDS8GJVYTPbJ{�VDO]krSCbjXDO]MWMPOr\UO@MaGlujGJS:O]iUX<\���O`GJi+\LGJILKeMPO[K/L`bjILO[KeS:bjMaGJTWXDO[K`x:��bjiUX �\�T*NH5®j_zMaG¢\4TPKDVYXYTWdUiUVYTPbjI«\UO�ucGJSCO]iUX
\���O`GJirO[KYV1KYTWkrTWMaGJTWXDOE�pM���bjdUMWTPmtiUTWVDZEGjQ]VYiLO]MWMPOcxc� O�klG|~4TWk�iUk \UO�ucGJSCO]iUX.O[KYV1\UONM���bjXD\4XDON\UO � $�$ ��k%SUX`x|O]V�GJSUS8GJXsG�PV
ugO]XDK ���BD � H5®cx © O]VYVDOMPbjIUfcTWVYiL\UOlZ]VsGJI^VvMPZ]fg�]XDO]k}O]ItV>TWI4§�Z]XYTPO]iUXDOl��MaG�MPbjIUfcTWVYiL\UOl\UO}\4TPKYS8GJXYTWVYTPbjI�Q[bjkrSUMP�]VDO}\UO
MaG«Q`GJMPbjVYVDOoKsGJTPKDbjIUIUTP�]XDOw\UO © 	 K ��� � D NH5®`¥�_�Q[O�SUTPQoSCO]iUV¢¡]VYXDOwGJVYVYXYTWdUiLZw��MaG«KYiUdUMWTWklGJVYTPbjI³\UO�MaG�Q`GJMPbjVYVDO
K¤GJTPKDbjIUIUTP�]XDO�\���O`GJiAx © OªklG|~	TWk>iUk KDO�SUXDbjMPbjIUfgO�ugO]XDKriUI \UO]i4~4TP�]k}O�klG|~4TWk�iUk MPb	Q`GJMnugO]XDK ���$� 0/ ® _.G[ugO[Q
iUILOªucGJMPO]iUXSUXDb^QsRLO�\UO M $ ��k SUX`xW_.O]V}mtiUTqKDO�SUXDbjMPbjIUfgO�ugO]XDKMPO�S:�jMPO '6bjXD\�x.¶ ItVDO]XYSUXDZ]VsGJI^V}MPO[Krk}Z[Q`GJIUTPKYk}O[K
SUXDbjS:bcKDZ[KeS:bjiUXeM���bjdUMWTPm^iUTWVDZ}GjQ]VYiLO]MWMPOc_�Q[O\UO]i4~	TP�]k}OSUTPQ@SUXDb�u^TPO]I^VvSUXDbjd8GJdUMPO]k}O]ItV>�¢MaGl§°bjTPKe\UO@MaG�KYiUdUMWTWklGJVYTPbjI
�LI8GJMPOn\UONMaGeQ`GJMPbjVYVDOqKsGJTPKDbjIUIUTP�]XDOq\���O`GJirO]V.\4iSUTPQN\UOnKYiUdUMWTWklGJVYTPbjI¢\UO�MaGeQ`GJMPbjVYVDONS:O]XYklGJILO]ItVDOqS:bjMaGJTWXDONMPbjXDmtiA��O]MWMPO
\UO]u	TPO]ItVHO�~4SCbcKDZ[O>O]V6m^iLO�KsG}VDO]krSCZ]XsGJVYiUXDOGJVYVDO]TWItV<KDbjIwklG|~	TWk>iUk SUXD�[K6\4i�KDbjMPKYVYTPQ[O�\���Z]VDZcx © O]MaG¢O[KYV6Q[bjI4�LXYk}Z
S8GJXqM���Z]ugbjMWiUVYTPbjI�\UO<MaG\4TPKYVYXYTWdUiUVYTPbjI�\UO<MaG@fcMaGjQ[Ov\UOvKYiUX±§�GjQ[Ocx

� bjiUVDO�§°bjTPK`_`M���Z]ugbjMWiUVYTPbjI\UO.MaGqucGJS:O]iUX \���O`GJi�S:bjiUXAMPO[K�GJiUVYXDO[K�bjdUMWTPm^iUTWVDZ[K`_�KYiUfcfg�]XDO�SUXDbjd8GJdUMPO]k}O]ItV1MaGqSUXDZ[KDO]ILQ[O
\���GJiUVYXDO[K�k}Z[Q`GJIUTPKYk}O[K`xg����O��:O]V�\4i}���<yrKYiUX.MaGHQ`GJMPbjVYVDOEKsGJTPKDbjIUIUTP�]XDOey^iL\§�bjiUXYIUTWV�iUIrSUTPQq\���GJkrSUMWTWVYiL\UO6KYTWkrTWMaGJTWXDO
dUTPO]Iªu	TPKYTWdUMPO6SUXD�[KN\4iªS:�jMPOHy^iL\�ugO]XDK ���1� °�� H �2°0/NH5®cx	¸.I4�LIA_4bjI�ILbjVDO]XsG>MaG�SCO]XDKDTPKYVsGJILQ[O<��Q[O]VYVDOHbjdUMWTPm^iUTWVDZe\UO
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MaGld8GJIL\UO\UO�ucGJS:O]iUX6TWI^VDO]XYVYXDbjSUTPQ`GJMPOrILbjXD\+mtiUT�§°GJTWVH\UO>M�� RLZ]krTPKYSURL�]XDO('6bjXD\�_:�lILbjiUugO`GJi�M�� RLZ]krTPKYSURL�]XDO@MPO�SUMWiLK
R^iUkrTP\UOcx

��bjiUX � � *0/,®j_^MaG�SUMWiLKnTWkrS:bjXYVsGJItVDO<m^i8GJItVYTWVDZ<\UOefcMaGjQ[OH\���O`GJi�O]I�KYiUX±§�GjQ[O@� ugbjTWXEKDO[Q]VYTPbjI�KYiUTWucGJItVDO�¥�Q[bjIL\4iUTWV
TPQ]T:�<iUILOeGJiUfck}O]ItVsGJVYTPbjI�ILbjVsGJdUMPOp\4i�SUTPQp\UOpujGJS:O]iUXNGJiUVDbjiUXN\UO=CA¬�$ ��k�SUX`xtSUXD�[K�\UO ���@� � H5®pO]V�SUXDb	\4iUTWV�S8GJX
MaG>KYiUdUMWTWklGJVYTPbjI�\UO6MaG>fcMaGjQ[Oe\���O`GJi�GjQ[Q]iUk>iUMPZ[OHugO]XDKnMPOpS:�jMPOpS8GJXnMPOH���<yCx © OpSUTPQHKDO6SUXDbjMPbjIUfgOeTPQ]T�Q[bjItVYTWI *Uk}O]I^V
ugO]XDKMPO�S:�jMPO+'ebjXD\ GJiUVDbjiUX}\4i KDbjMPKYVYTPQ[Oª\���Z]VDZ������ � �NH ® ¥�x © Oª\UO]XYIUTPO]XrS:O]iUV¡]VYXDO�GjKDKsb^Q]TPZ��oILbjiUugO`GJi�oMaG
KDiUdUMWTWklGJVYTPbjIVDO]XYkrTWI8GJMPO�\UO�MaG«Q`GJMPbjVYVDOwKsGJTPKDbjIUIUTP�]XDOoO]V�GJi®SUTPQo\UO�KDiUdUMWTWklGJVYTPbjI³\UO�MaG«Q`GJMPbjVYVDO�S:O]XYklGJILO]ItVDOcx
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O]ILQ[bjXDOeSUMWiLKqKYTWfcIUT��8Q`GJVYTWugO[K6� �X/ ® \���bjdUMWTPm^iUTWVDZ<b�$ª\UO]i4~�d8GJIL\UO[Kq\���GjQ[Q]iUk�iUMaGJVYTPbjI+GJSUS8GJXsGJTPKDKDO]ItVE\LGJILKnMPO[K L`bjILO[K
Z[m^i8GJVDbjXYTaGJMPO[K`x	�.MWiLKn\UO � Q]k \UOpfcMaGjQ[OeK`��O[KYVnGJMPbjXDKN\UZ ¬D�@GjQ[Q]iUk�iUMPZH\LGJILKNMaGvd8GJIL\UOHKYiUd4{´Z[m^i8GJVDbjXYTaGJMPOHQ[bjIL\4iUTPKsGJItV
�<MaGH§°bjXYklGJVYTPbjIªGJVYVDO]IL\4iLOe\UO ´fcMaGjQ]TPO]XDK��p\LGJILKNQ[O[K�MaGJVYTWVYiL\UO[K�_tVsGJIL\4TPKNmtiLOpM���GjQ[Q]iUk�iUMaGJVYTPbjI�G�GJVYVDO]TWI^V�SUMWiLKN\UO � x�¬
krk \LGJILK�MaG�d8GJIL\UOHGJiUVDbjiUXN\UO/D � /,® '>x^¸.ItVYXDOeQ[O[KN\UO]i4~ld8GJIL\UO[K`_giUILOHGjQ[Q]iUk�iUMaGJVYTPbjI�O�~4TPKYVDO6GJiLKsKYT�_gklGJTPKnG[ugO[Q
iUILO>GJkrSUMWTWVYiL\UO<dCO`GJiLQ[bjiUSwSUMWiLKn§�GJTWdUMPOcx � iLQ]iUILO>GJiUVYXDO<MaGJVYTWVYiL\UO<ILO<S8GJXsG�PVp¡]VYXDOviUILOBL`bjILO<\���GjQ[Q]iUk�iUMaGJVYTPbjIAx
� ��� ��� �������  ���"���������	��� �� �  ��� � ��� � ��	 �

�AO[KpXDZ[KDiUMWVsGJVDK6SUXDZ[Q[Z[\UO]I^V<KYiUfcfg�]XDO]ItVHiUIwQ[bjkrS:bjXYVDO]k}O]ItVv\4¨	I8GJkrTPm^iLO�\4T���Z]XDO]ItVHSCbjiUX6MPO>Q]¨4Q]MPO�\UO�M���O`GJi�\UO
S8GJXYVqO]VE\���GJiUVYXDO<\�� iUILO<bjdUMWTPm^iUTWVDZ<Q]XYTWVYTPmtiLOHQ[bjkrSUXYTPKDO<O]I^VYXDO'*0/ ® O]V � H ® x	��bjiUXpQ[bjkrSUXDO]IL\4XDO<MaG@\4T���Z]XDO]ILQ[O<O]ItVYXDO
Q[O[K�\UO]i4~rXDZ]fcTWk}O[K`_giUILO6Z]VYiL\UOESUMWiLK�\UZ]VsGJTWMWMPZ[O6\UOEM���Z]ugbjMWiUVYTPbjI�\UO[K�\4T���Z]XDO]ItVDKNXDZ[KDO]XYugbjTWXDK�GvZ]VDZpZ]VDO]IL\4iLOpO]I^VYXDOpMPO[K
!�# � O]V ! ± � GJIUILZ[O[K6\�� TWItVDZ]fcXsGJVYTPbjI+ItiUk}Z]XYTPm^iLOvS:bjiUXpMPO[KEbjdUMWTPm^iUTWVDZ[KeQDR8GJXYIUTP�]XDO[K *0/,®<O]V � H5®cxU� G}fcMaGjQ[Ov\���O`GJiwO]I
KDiUX±§°GjQ[O�RLbjXDKe\4i�S:�jMPO 'ebjXD\wO[KDVpTWIL\4TPm^iLZ[O>KYiUXeMaG}�LfciUXDO # x��4xC¸.MWMPOO[KYVe�lXsGJSUSUXDb	QDRLO]X<\UO�MaG}�LfciUXDO>SUXDZ[Q[Z[\UO]ItVDO
# x ± xN�AO[KªQ`GJMPbjVYVDO[KªKsGJTPKDbjIUIUTP�]XDO[Kªm^iUTeK`��Z]VDO]IL\UO]I^V@¬ iLKDm^iA����M���Z[m^i8GJVDO]iUX�KDbjItV�dUTPO]I u^TPKDTWdUMPO[K`x���bjiUVDO�§�bjTPK`_NVDbjiUVDO[K
MPO[K�MaGJVYTWVYiL\UO[K�XDO]S8GjKsKDO]ItV@QDR8Gjm^iLO�GJIUILZ[OlS8GJX�iUILOrucGJMPO]iUX�krTWIUTWklGJMPO¢ItiUMWMPO¢KYTWfcIUT��zGJItV`_1��ILbjiUugO`GJiA_�mtiA��GJiLQ]iUILO
L`bjILO>\���GjQ[Q]iUk�iUMaGJVYTPbjI«GJIUItiLO]MWMPO>IA��O�~4TPKYVDO�bjiwILOvKDOH§°bjXYk}O>�MaGlKYiUX±§�GjQ[Ov\UO��+GJXDK`x 	6I�Q[bjILKYVsGJVDOvVDbjiUVDO�§°bjTPKpiUILO
GJiUfck}O]I^VsGJVYTPbjI«XDZ]fciUMWTP�]XDOr\UO@MaG�mti8GJI^VYTWVDZr\UO>fcMaGjQ[Or\UZ]S:bcKDZ[O\LGJILKHMPO[KHQ`GJMPbjVYVDO[KvKsGJTPKDbjIUIUTP�]XDO[K�x�y^iUX<Q[O[KHk}¡]k}O[K
GJIUILZ[O[K�_4MPOHdUTWMaGJIo\UOHMaGQ`GJMPbjVYVDO<S:bjMaGJTWXDO
'6bjXD\�_U\UOHMaG@fcMaGjQ[OvVDbjVsGJMPOvO]I�KYiUX±§�GjQ[OHRLbjXDKE\UOHMaGQ`GJMPbjVYVDO<XDZ[KYTP\4iLO]MWMPOvO]V
\UOHMaGrujGJS:O]iUXE\���O`GJi�VDbjVsGJMPOvO[KYVqk}bjI^VYXDZ�KYiUXqMaG�LfciUXDO # x � $rO]V # x ��� x

� G}Q`GJMPbjVYVDO>SCbjMaGJTWXDO>S:O]XD\�XDZ]fciUMWTP�]XDO]k}O]ItVvO]I^u^TWXDbjIA$4x ± ¬}Q]k+*jGJI+\UOvfcMaGjQ[Oc_zklGJTPKeQ[O]MaG}ILO>Q[bjXYXDO[KYSCbjIL\oS8GjKe�
iUIwVsGJi4~o\UO�S:O]XYVDO�\LGJILK6MPOvXDZ]fcTWk}O@KYVsGJVYTPbjIUI8GJTWXDOcx © O]VYVDO@O`GJiwO[KYV6VYXsGJILKYkrTPKDO>GJi4~wGJiUVYXDO[KeXDZ[KDO]XYugbjTWXDK6klGJXYVYTPO]ILK`x
��G@�LfciUXDO # x ��� k}bjItVYXDO�m^iA� iUILOvS8GJXYVYTPO>\UOvQ[O]VYVDO�O`GJiwKDO]XYVEdUTPO]I��lGJiUfck}O]ItVDO]XeXDZ]fciUMWTP�]XDO]k}O]ItVHM���GJkrSUMWTWVYiL\UO�\UO[K
Q`GJMPbjVYVDO[K6KsGJTPKDbjIUIUTP�]XDO[K`_LGJiLKsKYT�dUTPO]Io\LGJILKqMPO[Kqk}b�¨gO]IUILO[KpMaGJVYTWVYiL\UO[K6mtiLO<\LGJILKEMPO[KqXDZ]fcTPbjILKpZ[m^i8GJVDbjXYTaGJMPO[K`x © O]MaGrKsO
VYXsGj\4iUTWV�S8GJX iUILONGJiUfck}O]ItVsGJVYTPbjIrQ[bjXYXDO[KYS:bjIL\LGJItVDON\UO[K SUTPQ[K�\UO�ucGJSCO]iUX�GJVYk}bcKDSURLZ]XYTPmtiLO�MPbjXDK \UO�MPO]iUX�KYiUdUMWTWklGJVYTPbjI
VDO]XYkrTWI8GJMPO<�>MaGv�LIª\4i�SUXYTWItVDO]krSLKEdUTPO]I�u	TPKYTWdUMPOeKYiUXNMaGv�LfciUXDO # x ��� x dAx4�AO[KNk}¡]k}O[KnVDO]IL\LGJILQ[O[KqKDbjI^VnbjdLKsO]XYujGJdUMPO[K
S:bjiUXeMPO[KHIti8GJfgO[K<\UO@fcMaGjQ[O�� ILbjI+k}bjItVYXDZ�¥�x��+GJMWfcXDZ>MaG¢MPbjIUfciLO]iUXv\UO@MaG}§�O]IL¡]VYXDOVDO]krS:bjXDO]MWMPO\�� TWItVDZ]fcXsGJVYTPbjIA_AMPO[K
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#	�m ��5�*4�.9�7���z �)5� �1<%B;4��X �E%<1�,P���Z�W�j�Z$jmT]}XT7Y[amT7b[a�f�d T7d9d�W9Z�j�j�Z$d9f�W�\�a�dub[`*Y[Z�\^\[T7dub���j'T]{|T7\^\^Z�l�Z�jmT]izT7jmf7b^b[ZIT]`*b[`$}~fXjmfXdub�TXakY[Z�{NZ�dub
b^Y�T7d9\^jmT7b[`*Z���W9d9ZxfXY[a�V�a�d9ZoU9i*b[a�}~Z�d�W9j�j�Z�TXWIl�`���W�bSl�Zxj'T �~ª���TXd�d9`�Z��

�LfciUXDO[K�SUXDZ[Q[Z[\UO]I^VDO[K1k}bjItVYXDO]I^V1m^iLO�M���Z]VsGJV1KYVsGJVYTPbjIUI8GJTWXDOn\4i>Q]¨4Q]MPO�\UO�M���O`GJi�IA��O[KDV�S8GjK1GJVYVDO]TWItV`xcy4Gp\UZ]VDO]XYkrTWI8GJVYTPbjI
XDO[KYVDOqTPQ]TLO]ILQ[bjXDOETWILQ[O]XYVsGJTWILOcx �pIrS:bjTWItV�TWkrSCbjXYVsGJI^V�O[KYV`_jVDbjiUVDO�§°bjTPK`_gm^iLOnMaGeSCO]XYVDOEXDZ]fciUMWTP�]XDOp\���O`GJi}ILOqKYTWfcIUT��8OES8GjK
§�bjXDQ[Z]k}O]I^VNKDbjI8´TWILKDVsGJdUTWMWTWVDZ �6�HQ[O]VYVDOEbjdUMWTPmtiUTWVDZcx^�.iUTPKDm^iA��O]MWMPOpO[KYV.MaGvKDO]iUMPOEKDbjiUXDQ[OE\���O`GJilTWIUTWVYTaGJMPOc_tQc��O[KYV�O]MWMPOpKDO]iUMPO
mtiUT�S:O]XYk}O]VE¬±iLKDm^iA���ªM���Z]VsGJdUMWTPKDKDO]k}O]I^V@\UO}M���Z]VsGJV>KYVsGJVYTPbjIUI8GJTWXDOc_�M�� RtiUkrTP\4T��8Q`GJVYTPbjI \UO[K>GJiUVYXDO[K>XDZ[KDO]XYugbjTWXDK>\���O`GJi
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��Q`GJMPbjVYVDO[K<K¤GJTPKDbjIUIUTP�]XDO[K`_CujGJS:O]iUX<\���O`GJiA_CIti8GJfgO[Kv\UO@fcMaGjQ[O�¥�x © bjI4§�bjXYk}Z]k}O]I^V>�¢MaG�\UO[KDQ]XYTWSUVYTPbjI«\UO[KeSUXYTWILQ]TWS8GJi4~
k}Z[Q`GJIUTPKDk}O[KEkrTPKEO]Ir¬YO]i�\LGJILKEMaGKsO[Q]VYTPbjI # x&#4_LQ[O]MaGXDO�h8�]VDOvKDTWkrSUMPO]k}O]ItVpMaG}KDZ[QDRLO]XDO[KDKsO<TWIUTWVYTaGJMPOv\UO<MaGm^i8GJItVYTWVDZ
\UOvujGJS:O]iUX6\LGJILKpMPO[K=L`bjILO[KeO�~	VYXsG|{�S:bjMaGJTWXDO[K`x8��GrucGJSCO]iUXpO�~4S:bjXYVDZ[O�\LGJILKEMPO>Q]¨	Q]MPO�fcMPbjd8GJM�\4iUXsGJI^V6M���Z]VDZ�ILO<SCO]iUV`_
\4iUXsGJI^VEMPO[KqSUXDO]krTP�]XDO[KeGJIUILZ[O[KE\�� TWItVDZ]fcXsGJVYTPbjIA_z¡]VYXDOvQ[bjkrSCO]ILKsZ[OHS8GJXqMPOehLi4~ª\UOHucGJSCO]iUXqTWI^ugO]XDKDOvm^iUT�ILO<\UZ]SCO]IL\
m^iLO<\UO<MaGm^i8GJItVYTWVDZ�VDbjVsGJMPOv\UOHujGJS:O]iUXp\LGJILKqMPO[K=L`bjILO[KpO�~4VYXsG|{�SCbjMaGJTWXDO[K`x

FeO]i4~�KsQ[Z]I8GJXYTPbcK�KsbjItV�\UbjILQ�S:bcKDKYTWdUMPO[K`x|FHGJILK�MPO�SUXDO]krTPO]X`_JMaGpQ`GJMPbjVYVDO�S:bjMaGJTWXDO 'ebjXD\�KsO�u	TP\UOc_�\LGJILK�iUI�SUXDO]krTPO]X
VDO]krSLK�_ S:bjiUX�XDO]krSUMWTWXMPO[KGJiUVYXDO[K>XDZ[KsO]XYugbjTWXDK>klGJXYVYTPO]ILK�x�����GJiUfck}O]ItVsGJVYTPbjI\UOlMaGom^i8GJItVYTWVDZª\UO}fcTWu	XDO¢SUXDZ[KDO]ItVDO
\LGJILKHMPO[K�Q`GJMPbjVYVDO[KvKsGJTPKDbjIUIUTP�]XDO[K<S:O]XYk}O]V�GJMPbjXDK<iUILO}GJiUfck}O]I^VsGJVYTPbjI�\UOMaGªm^i8GJItVYTWVDZ}\���O`GJi�XsGJk}O]ILZ[OrS8GJXv���<y
KDiUX<MaGªQ`GJMPbjVYVDO}ILbjXD\«O]V<VDO]IL\4XsGJTWVGJTWILKYT���Z[m^iUTWMWTWdUXDO]XvSUXDbjfcXDO[KDKYTWugO]k}O]I^V@KDbjI�dUTWMaGJIAx © O[Q]T�SCbjiUXYXsGJTWV>¡]VYXDOrujGJMWTP\UZ
S8GJX@MaG�\4TWkrTWI^iUVYTPbjI®bjdLKDO]XYugZ[O�\UO}MaGoklGjKDKDOl\���O`GJi�S:O]XD\4iLO¢QsR8GjmtiLO�GJIUILZ[O¢S8GJX>MaGoQ`GJMPbjVYVDO+� ILbjI�k}bjItVYXDZ�¥�x1� G
Q[bjILKsZ[mtiLO]ILQ[O>KDO]XsGJTWVEMaGrKYVsGJdUTWMWTWVDZ>\4¨^I8GJkrTPm^iLO�\UOvMaG}Q`GJMPbjVYVDO>�.*0/ ® xL� bjiUVDO�§°bjTPK`_zM���GJiUfck}O]ItVsGJVYTPbjI�Q[bjXYXDZ]MPZ[O�\UO<MaG
ucGJS:O]iUX�\���O`GJirILOnSCO]iUV�KDON§�GJTWXDOnTWIL\UZ��LIUTWk}O]ItVNO]V�\LGJILK.iUIl\UO]i4~4TP�]k}OqKDQ[Z]I8GJXYTPbU_cTWMUIA��O[KYV.S8GjK�O�~4Q]MWi}m^iLOnMaGeujGJMPO]iUX
GJVYVDO]TWI^VDOvKsGJVYiUXDO<M���GJVYk}bcKDSURL�]XDOc_USUXDb`ugb	mti8GJI^VeGJTWILKYT�iUILOvGjQ[Q]iUk>iUMaGJVYTPbjIwXDZ]fciUMWTP�]XDO�\UOHfcMaGjQ[O��Q[O]XYVsGJTWILKpO]IL\4XDbjTWVDK
\UO6MaGvKDiUX±§°GjQ[O6klGJXYVYTPO]IUILOcx © O]VYVDO6m^iLO[KYVYTPbjI�IA��O[KYV�S8GjKNO]ILQ[bjXDOeTPQ]T8XDZ[KDbjMWiLOHO]VN\UO[KNZ]VYiL\UO[KnQ[bjkrSUMPZ]k}O]I^VsGJTWXDO[KEKDbjItV
ILZ[Q[O[KsKsGJTWXDO[K`x

��bjiUX}M���bjdUMWTPm^iUTWVDZ � H5®j_1MaG�I8GJVYiUXDO�\4i®Q]¨4Q]MPO�\UOªM���O`GJiO[KYVSUXDbJ§°bjIL\UZ]k}O]ItV�\4T��:Z]XDO]I^VDOcx�� G�fcMaGjQ[O�\���O`GJi®O]I
KDiUX±§°GjQ[O<RLbjXDKe\4i�S:�jMPO)'ebjXD\�O[KYVETWIL\4TPm^iLZ[O@KYiUXEMaG@�LfciUXDO # x � #4x�	6I�ILbjVDO�M���O�~	VDO]ILKDTPbjIoTWkrS:bjXYVsGJItVDO@\UO[K6Q`GJMPbjVYVDO[K
K¤GJTPKDbjIUIUTP�]XDO[K`x ¶ M�GJSUS8GJXsGJTWV@dUTPO]IA_���ILbjiUugO`GJiA_ iUILOld8GJIL\UO}MaGJVYTWVYiL\4TWI8GJMPO�KYVsGJdUMPOl\���O`GJi�\LGJILKvMPO[K>VYXDbjSUTPmtiLO[K>mtiUT
S:O]XD\4iUXDO�QDR8Gjm^iLOoGJIUILZ[Ocx.� G«mti8GJI^VYTWVDZ�klG|~	TWklGJMPO�\UOªfcMaGjQ[OwGjQ[Q]iUk�iUMPZ[OoGJiUfck}O]I^VDOo\���GJIUILZ[O�O]IGJIUILZ[O�\LGJILK
Q[O[K@XDZ]fcTPbjILK`_�VsGJIL\4TPKm^iLOlMPO[KQ`GJMPbjVYVDO[KrKsGJTPKDbjIUIUTP�]XDO[Kr\UO[K@k}b�¨gO]IUILO[KrO]V>R8GJiUVDO[KMaGJVYTWVYiL\UO[KSUXDZ[KDO]I^VDO]ItV}QsR8GjmtiLO
GJIUILZ[O>MPO[KEk}¡]k}O[KHQ`GJXsGjQ]VDZ]XYTPKYVYTPm^iLO[K`x © O[KpSUXDbjSUXYTPZ]VDZ[KHKDbjI^VeGJiLKDKDT dUTPO]Iou	TPKYTWdUMPO[Ke\LGJILKpMPO[KpdUTWMaGJILKH\UO[Kp\4T���Z]XDO]ItVDK
XDZ[KsO]XYugbjTWXDK`x

y^iUX�Q[O[K�k}¡]k}O[KnGJIUILZ[O[K`_tMPOEdUTWMaGJI¢\UOpMaG<Q`GJMPbjVYVDO6SCbjMaGJTWXDO '6bjXD\�_g\UOpMaG<ucGJSCO]iUX�\���O`GJi�O]V�\UO[K�Iti8GJfgO[KN\UOEfcMaGjQ[O
O[KDV6k}bjI^VYXDZ}KYiUXHMaGl�LfciUXDO # x � !ªO]V # x � CLx�� G�Q`GJMPbjVYVDOSCbjMaGJTWXDO('ebjXD\�SCO]XD\+O]I^u^TWXDbjI #4x ± Q]k+*jGJI«\UO@fcMaGjQ[OO]VHQ[O
VsGJi4~�S:O]iUV�¡]VYXDO}Q[bjILKYTP\UZ]XDZc_��ªM�� TWItugO]XDKsOl\UO !,¬,®r\���bjdUMWTPm^iUTWVDZc_ Q[bjkrk}OlMaGªS:O]XYVDO}O]I�O`GJi�\UOrMaG�Q`GJMPbjVYVDOl\LGJILKvMPO
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�pZ[Q[O]krk}O]ItV`_|MPO[K�\UbjIUILZ[O[K�\UO[K�KYS:O[Q]VYXDbjk}�]VYXDO[K ftGJkrklG6O]V ILO]iUVYXDbjIO]k�d8GJXDm^iLZ[K�KDiUX MaGEKsbjIL\UO��+GJXDK�	e\4¨4KDKDO]¨
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TWkrS:bcKDZ[O[K�S8GJX�MPO[KNQ`GJS8GjQ]TWVDZ[K�\UO[KNQ`GJMPQ]iUMaGJVDO]iUXDKNiUVYTWMWTPKDZ[K�ILOpS:O]XYk}O]VYVDO]ItVNS8GjKNGjQ]VYiLO]MWMPO]k}O]I^VniUILOpVDO]MWMPO6bjSCZ]XsGJVYTPbjIAx
y4GjQsR8GJItVemtiLO<M�� TWI^VDZ]fcXsGJVYTPbjIw\�� iUILO�GJIUILZ[O�klGJXYVYTPO]IUILO�Q[b)*UVDOvO]I^u^TWXDbjI #�#RLO]iUXDO[K © �M� �@MaGXDZ[KDbjMWiUVYTPbjIwQDRLbjTPKYTPOc_
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K¤G[ugbjTWXr�om^iLO]MWMPOlu	TWVDO[KDKDOlMaGoQ`GJMPbjVYVDO�S:bjMaGJTWXDOlILbjXD\�KDO¢XDO�§�bjXYk}O¢MPbjXDKDm^iLOlM���bjdUMWTPm^iUTWVDZ¢XDO[\UO]u^TPO]I^VrSUMWiLK�d8GjKDKsOcx�� G
Q[bjI4�LfciUXsGJVYTPbjIªTWIUTWVYTaGJMPO6iUVYTWMWTPKDZ[OeO[KYV�SUXDb	QDRLOe\UOpMaG/ Q`GJXYVDO �6\���GjQ[Q]iUk�iUMaGJVYTPbjI�bjdUVDO]I^iLOHKYiUX�MaGv�LfciUXDO # x � ¬>�vR8GJiUVDO
bjdUMWTPm^iUTWVDZc_jMaGeKDO]iUMPOqKDbjiUXDQ[On\UOnfcMaGjQ[Oq\���O`GJi}Z]VsGJItV.TPQ]TUiUILOnQ`GJMPbjVYVDOqZ[m^i8GJVDbjXYTaGJMPOqXDO[Q]VsGJIUfciUMaGJTWXDOEm^iUTUO]ILQ`Gj\4XDO � XDKDTaG
O]V�1G[ugbjIUTPKr��bjILK`x © O]VYVDOªQ`GJMPbjVYVDO¢XDO]MaGJVYTWugO]k}O]ItV}MaGJXYfgO�O[KYV>Q[bjkrSUXYTPKsO�O]I^VYXDOlMPO[KQ[b	bjXD\UbjIUILZ[O[K �NH5®lO]V�� *NH5®��
O]V$°0/,®|y�O]V�/,® '>_4MWiUTAQ[bjI4§°Z]XsGJItV6iUILOvO�~4VDO]ItVYTPbjIoMaGJVYTWVYiL\4TWI8GJMPO>O]VEMPbjIUfcTWVYiL\4TWI8GJMPOvXDO[KDSCO[Q]VYTWugO]k}O]I^V6\UO'*NH5®<O]V � H5®jx
� iLQ]iUILO�GJiUVYXDOvKsbjiUXDQ[OHSCbjMaGJTWXDO<IA��G}Z]VDZ<TWItVYXDb	\4iUTWVDO�O]VqM���GJVYk}bcKYSURL�]XDO�TWIUTWVYTaGJMPOvO[KYVEKYiUSUS:bcKDZ[OvKs�[QDRLOcxL�AO[KEujGJMPO]iUXDK
\UO[K>GJMWdCZ[\UbcKvO]Vv\UO[KvTWILO]XYVYTPO[KvVYRLO]XYkrTPm^iLO[K�\LGJILK<MPO[KBL`bjILO[KvSCbjMaGJTWXDO[KvbjI^V�Z]VDZrTWILQsR8GJIUfgZ[O[K`x ����bjdUMWTPm^iUTWVDZrTWIUTWVYTaGJMPO
O[KDVrM���bjdUMWTPmtiUTWVDZ�GjQ]VYiLO]MWMPOc_ D °0/%¯%� � ® _.Q[bjXYXDO[KYS:bjIL\LGJItV�GJSUSUXDb[~4TWklGJVYTWugO]k}O]ItVo��MaG+§�bjTPK��+M���bjdUMWTPmtiUTWVDZok}b`¨gO]IUILO
klGJXYVYTPO]IUILO�KYiUX¢MPO[K¢\UO]XYIUTPO]XDK4C��+G«O]Vª�«KsG«ujGJMPO]iUX¢krTWIUTWklGJMPOw\LGJILK�MPOoXDZ]fcTWk}Ow\UOoR8GJiUVDOwbjdUMWTPm^iUTWVDZcx�¶ M6O[KDV
GJVYVDO]IL\4i��Q[O]VYVDO�bjdUMWTPm^iUTWVDZc_.iUILO�TWILKYVsGJdUTWMWTWVDZ�\UO�MaGwfcMaGjQ[O�Z[mti8GJVDbjXYTaGJMPOwGJi�SUXDbJ�LV}\UO[K L`bjILO[K}SCbjMaGJTWXDO[K`x © O]VYVDO
O�~4S:Z]XYTPO]ILQ[OpS:O]XYk}O]VEGJTWILKYTC\���O[KDVYTWk}O]XNMPO6VsGJi4~lklG|~4TWklGJMC\UO6XDO�§°bjXYklGJVYTPbjI�\UOpMaG>Q`GJMPbjVYVDOeILbjXD\¢\LGJILKNMPO6XDZ]fcTWk}Oe\UO
R8GJiUVDObjdUMWTPm^iUTWVDZ@k}b`¨gO]IUILO��^¬|{ � $¢��Gg¥�x:F<GJILKeiUILO�k}bjTWIL\4XDOk}O[KYiUXDOc_CQ[O]VYVDOZ]VYiL\UO@SCO]XYk}O]VvGJiLKDKYT�\UO@VDO[KYVDO]X6MaG
S:bcKDKYTWdUTWMWTWVDZ<\�� R^¨	KDVDZ]XDZ[KYTPKp\LGJILKqMPO�KY¨	KDVD�]k}O<Q]MWTWklGJVYTPmtiLO<klGJXYVYTPO]I�KYiUXE\UO[KqS:Z]XYTPb^\UO[KpbjXYdUTWVsGJMPO[K`x

��bjiUX<TP\UO]I^VYT��8O]XvMPO[K/L`bjILO[K<\���GjQ[Q]iUk�iUMaGJVYTPbjIA_ MaG¢�LfciUXDO # x � M k}bjI^VYXDOMaGªmti8GJI^VYTWVDZkrTWIUTWklGJMPOr\UO@fcMaGjQ[O}�lMaG
KDiUX±§°GjQ[O�GJVYVDO]TWI^VDONGJi�dCbjiUV�\UO.MaG ��� � GJIUILZ[ON\�� TWItVDZ]fcXsGJVYTPbjI@ItiUk}Z]XYTPm^iLOcxJ����Z]VsGJV�KDVsGJVYTPbjIUI8GJTWXDO�IA��O[KYV�SUXDbjd8GJdUMPO]k}O]ItV
S8GjK6GJVYVDO]TWItVpS:bjiUXEQ[O]VYVDO�GJIUILZ[O<klGJTPK6Q[O]MaGrKYi��}Vp�rbjdLKsO]XYugO]XEMPO[KqVDO]IL\LGJILQ[O[KEfgZ]ILZ]XsGJMPO[K�x

�AOEQ[bjILKYVsGJV�SUXYTWILQ]TWS8GJMCO[KYV�mtiLOqMaG<fcMaGjQ[Op\���O`GJi¢GJSUS8GJXsG�PVNXDZ]S8GJXYVYTPOpKYiUX�iUILOEVYXD�[K�fcXsGJIL\UOpS8GJXYVYTPOp\UOqMaGvKYiUX±§°GjQ[O
SUMaGJILZ]VsGJTWXDOcx���GlSUXYTWILQ]TWS8GJMPO L`bjILO\���GjQ[Q]iUk>iUMaGJVYTPbjI�O[KYVHO]Iw§�GJTWVeiUILO>S8GJXYVYTPO\UO@MaGlXDZ]fcTPbjI«\UO>�nR8GJXDKYTPK<m^iUT1O[KYVH�
M�� TWI^VDZ]XYTPO]iUXv\UO�MaG¢Q`GJMPbjVYVDO>TWIUTWVYTaGJMPOc_CO]VHO]IUfgO]IL\4XDZ[OS8GJXeMaG}VYXD�[Kp§�bjXYVDO>XDO[\4TPKYVYXYTWdUiUVYTPbjI�MPb	Q`GJMPO@�lM�� TWItVDZ]XYTPO]iUX<k}¡]k}O
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i�TXj�fXb^b[Z�a�d9akb[amTXj�Z�Z�\cb�\^akb[W9`�Z�TXW�b[f�W�Y�l5v �©Y[\^amT�Z*b @-Tz}~fXd9a�\o�IfXd9\���}~f�akYSb[Z*y�b[Z���{|TXa�\�dAv Z�\cbx_9TX\�}�a�\^a��9j�Z�\^W�Y�jmT�U/V�W�Y[Z�� �SW9i�W�d9Z�T7W�b^Y[Z
\^fXW�Y[i�Z�l�Z�V�jmTXi*Z�l5v ZzTXWedAv Z*y�am\cb[Zoa�d�a�b[amT7jmZ*{NZ�dubz�

\UOpMaG�Q`GJMPbjVYVDOcx	FHOE§°Gj·[bjI�TWI8GJVYVDO]IL\4iLOc_	M���O`GJi�K`��O[KDVNGjQ[Q]iUk�iUMPZ[OH\UO]SUiUTPKNMPO[K�k}b`¨gO]IUILO[KnMaGJVYTWVYiL\UO[Kn\UOEM�� RLZ]krTPKYSURL�]XDO
y^iL\«¬±iLKDm^iA��GJiS:�jMPO�y^iL\\UO�§°Gj·[bjI Q]XDbjTPKDKsGJI^VDOoS:O]XYk}O]VYVsGJItVªMaG�§�bjXYklGJVYTPbjI \�� iUILOwQ`GJMPbjVYVDOwS:O]XYklGJILO]ItVDO�y^iL\
KYVsGJdUMPOcxcF<GJILK1M�� RLZ]krTPKYSURL�]XDO='ebjXD\�_jM���O`GJi}K`��O[KYV�SUXYTWILQ]TWS8GJMPO]k}O]ItVqGjQ[Q]iUk�iUMPZ[OE\LGJILK1MPO[K:L`bjILO[K�\UONR8GJiUVDO[K.MaGJVYTWVYiL\UO[K
��KYiUSCZ]XYTPO]iUXDO[K�� �NH5®`¥�xN¶´MHO[KYV¢Q]MaGJTWX�m^iLOoMaG�VsGJTWMWMPO�TWkrSCbjXYVsGJI^VDO+\UOoMaG�Q`GJMPbjVYVDO�TWIUTWVYTaGJMPOwVDO]IL\ ��KYiUXYRtiUkrTP\4T��8O]X
§�bjXYVDO]k}O]I^V<MPO�Q]¨4Q]MPO>\UO>M���O`GJi�O]V<GjQ[Q[O]ItVYiLO]XvQ[O]XYVsGJTWILO[KeVDO]IL\LGJILQ[O[K<m^iUT�ILO>KDO]XsGJTPO]ItVHS8GjKeu	TPKYTWdUMPO[KeG`ugO[Q@iUI�Q]¨4Q]MPO
k}bjTWILKERtiUkrTP\UOcx

����GjQ[Q]iUk�iUMaGJVYTPbjI�GJIUItiLO]MWMPO@GJi�SC�jMPO/'ebjXD\�O[KYVE\UOeM���bjXD\4XDOv\UO
!@krk+*jGJI�VsGJIL\4TPKEm^iA��O]MWMPO<O[KYVEKDO]iUMPO]k}O]I^Vp\UO �
krk+*jGJI�SUXD�[KH\4i�SC�jMPOy^iL\�x © O]VYVDO>\4T���Z]XDO]ILQ[O@SUXDb`u	TPO]ItVHSUXDbjd8GJdUMPO]k}O]ItV�\UO>MaG}\4TPKsKY¨^k}Z]VYXYTPO@\UO[KeSUXDbjSUXYTPZ]VDZ[K<\UO
MaGªQ]TWXDQ]iUMaGJVYTPbjI�fgZ]ILZ]XsGJMPO}O]ItVYXDOMPO[K<\UO]i4~�RLZ]krTPKYSURL�]XDO[K<XDO]MWTPZ[O}�¢MaG�\4TPQDRLbjVDbjkrTPOrklGJXYVYTPO]IUILO}O]V<m^iUT�§°G`ugbjXYTPKDOrO]I
k}b`¨gO]IUILO>iUIoVYXsGJILK±§°O]XYVp\UOvklGJVYTP�]XDO�ugO]XDKpM�� RLZ]krTPKDSURL�]XDO)'ebjXD\�S8GJXEXsGJSUS:bjXYVe�M�� RLZ]krTPKDSURL�]XDOy^iL\����ETPQDR8GJXD\UKsbjI
O]V �³TWMPKDbjIA_G#�$�$ � ¥�x8¶ MAKDO]XsGJTWV`_C�rQ[O<VYTWVYXDOc_LTWI^VDZ]XDO[KDKsGJI^V6\���Z]VYiL\4TPO]XeM���Z]ugbjMWiUVYTPbjIw\UOvMaG}Q`GJMPbjVYVDO�KYiL\oGJTWILKDT�§�bjXYk}Z[O�KYT
MaGrKDbjiUXDQ[OvZ[m^i8GJVDbjXYTaGJMPOvZ]VsGJTWVEXDO]VYTWXDZ[Ocx

�AOHVsGJi4~�\UO6VYXsGJILKY§�O]XYVE\���O`GJi�\UO[KEL`bjILO[KqZ[m^i8GJVDbjXYTaGJMPO[KEugO]XDKnMPOeS:�jMPOHILbjXD\�GJSUS8GJXsG�PV6GJTWILKYT:SUXDO[KDm^iLOHiUI�bjXD\4XDO
\UOofcXsGJIL\UO]iUX�TWI4§�Z]XYTPO]iUX���Q[O]MWiUT6O[KYVYTWk}ZwSCbjiUX¢MPOoVYXsGJILKY§�O]XYV¢TWItugO]XDKDO���R8GJiUVDO�bjdUMWTPm^iUTWVDZcx���bjiUVDO�§�bjTPK`_n��Q`GJiLKDO
\UOoMaG�§�bjXYVDOoXDO[\4TPKYVYXYTWdUiUVYTPbjI MPb^Q`GJMPOw\LGJILK`_�bji �«SUXDb`~	TWkrTWVDZ�\UO�MaG�Q`GJMPbjVYVDOwZ[m^i8GJVDbjXYTaGJMPO+KDbjiUXDQ[Oc_�MPOoVsGJi4~®XDZ[O]M
O[KYVvSUXDbjd8GJdUMPO]k}O]ItVrKDbjiLKY{´Z]ujGJMWiLZcx��w¡]k}O}KDT�bjI�K`��G|�:XsGJILQDRUTWV@\UOlQ[O]VYVDO}XDO[\4TPKDVYXYTWdUiUVYTPbjI�O]I�Gj\LGJSUVsGJI^V>MaG�Q`GJMPbjVYVDO
TWIUTWVYTaGJMPOc_tMPOqVYXsGJILKY§�O]XYV�TWkrSCbjXYVsGJI^V�O]V�TWI8GJVYVDO]IL\4iª\���O`GJilugO]XDK�MPO6y^iL\�_gILOESCO]XYk}O]VYVYXsG�SUXDbjd8GJdUMPO]k}O]ItVnS8GjK�MPOEXDO]VDbjiUX
\UOpM���O`GJi�ugO]XDK�MPO�'ebjXD\¢G[ugO[QeMPOpk}¡]k}OpVsGJi4~¢m^iLOEM���O�~4S:Z]XYTPO]ILQ[OpTWI^ugO]XDKDOe��R8GJiUVDOebjdUMWTPmtiUTWVDZcx © O]MaGvTWMWMWiLKDVYXDOpdUTPO]I�MaG
\4TPKDKY¨	k}Z]VYXYTPO<SCbcKsKYTWdUMPOHKYiUXqM�� RUTPKYVDbjTWXDOv\UOHMaGQ`GJMPbjVYVDO
'ebjXD\�O]ItVYXDO�MPOHXDZ]fcTWk}Ov\UOHR8GJiUVDOvbjdUMWTPm^iUTWVDZHk}b`¨gO]IUILO��^¬|{ � $
��Gg¥nO]VqMPOvXDZ]fcTWk}Ov\UOHd8GjKDKDO<bjdUMWTPm^iUTWVDZvk}b�¨gO]IUILO¢� $|{�¬r�+Gg¥�x

� bjiUVDO]VDbjTPK`_CiUILO>Q[bjkrSUXDZ]RLO]ILKYTPbjIwSUMWiLKeGJSUSUXDbJ§�bjIL\4TPO@\�� iUILO>S8GJXYV6\UO[KEk}Z[Q`GJIUTPKDk}O[KpXDZ]fcTPKDK¤GJItVHQ[O]VYVDO�\UZ]S:bcKYT�{
VYTPbjI¢GJi4~\UO]i4~S:�jMPO[K.O]V�\���GJiUVYXDOqS8GJXYV�\�� iUILOqS:bcKDKYTWdUMPOqGjKDKY¨	k}Z]VYXYTPOqO]ItVYXDOpMPO[K1VsGJi4~\UOq\UZ]S:bcKYTWVYTPbjI}S:bjiUX.MPO[K�\UO]i4~
Q[bjI4�LfciUXsGJVYTPbjILK6TWIUTWVYTaGJMPO[KebjSUS:bcKDZ[O[K>��Q`GJMPbjVYVDO�SCbjMaGJTWXDO�ILbjXD\o�rR8GJiUVDOvbjdUMWTPm^iUTWVDZ�bji�Q`GJMPbjVYVDO�Z[m^i8GJVDbjXYTaGJMPO>�d8GjKsKDO
bjdUMWTPmtiUTWVDZ�¥NO[KYVqO]ILQ[bjXDOHILZ[Q[O[KDK¤GJTWXDOcx ��TWI8GJMPO]k}O]I^V`_UTWM�O[KYVnTWItVDZ]XDO[KDK¤GJItVp\UOHQ[bjILKYVsGJVDO]XEm^iLOeMPO6VsGJi4~ª\���GjQ[Q]iUk�iUMaGJVYTPbjI
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��TPO]I+m^iLO�MaGlI8GJVYiUXDOO�~UGjQ]VDO\UO>M���Z]ugbjMWiUVYTPbjI«\UO�MaG¢Q`GJMPbjVYVDO '6bjXD\+GJi4~wbjdUMWTPm^iUTWVDZ[K *NH5®�O]V *0/,®vXDO[KDVDO>O]ILQ[bjXDO

TWILQ[O]XYVsGJTWILOc_:MPO[KHKDO[Q]VYTPbjILKHSUXDZ[Q[Z[\UO]I^VDO[K�KYiUfcfg�]XDO]I^VvmtiA� TWM1O�~4TPKYVDO@iUILO@bjdUMWTPm^iUTWVDZQ]XYTWVYTPmtiLOQ[bjkrSUXYTPKDOrO]I^VYXDO\*0/ ® O]V
� H5®>GJi4{´\UO]Ma�l\UO�MaGjmtiLO]MWMPO�MaG}Q`GJMPbjVYVDO>SCbjMaGJTWXDO '6bjXD\oSCO]XD\wKsG}KDVsGJdUTWMWTWVDZcx © O[Q]T1G}\UO[KeQ[bjILKDZ[mtiLO]ILQ[O[K6TWkrS:bjXYVsGJItVDO[K
KDiUX1KsbjIrRUTPKYVDbjTWXDOnXDZ[Q[O]ItVDOcxg¸�IrS8GJXYVYTPQ]iUMWTPO]X`_cM���bjdUMWTPmtiUTWVDZEklGJXYVYTPO]IUILOqS8GjKDKDONXDZ]fciUMWTP�]XDO]k}O]ItVnGJi4{´\UO[KDKYiLK�\UO � H5®N\LGJILK
MPO�XDZ]fcTWk}O�\UO�R8GJiUVDO�bjdUMWTPm^iUTWVDZ�k}b�¨gO]IUILO>O]I^VYXDO=¬lO]V � $r�+G4x8�AO�MPO[Q]VDO]iUX6S:bjiUXYXsG}KsO<TPQ]T XDZ�§°Z]XDO]Xe�}MaG�LfciUXDO � x��
\4i�QsR8GJSUTWVYXDO � bjio�rM���GJXYVYTPQ]MPOH�LI8GJM \4ioQsR8GJSUTWVYXDO;¬4x

y^iUX6Q[O]VpTWI^VDO]XYujGJMWMPO\UO�VDO]krSLK`_LM���bjdUMWTPm^iUTWVDZ�klGJXYVYTPO]IUILO>S:O]iUV6¡]VYXDOvXDO]MaGJVYTWugO]k}O]I^V<dUTPO]I�GJSUSUXDb`~	TWk}Z[O@S8GJXpiUILO
KDTWkrSUMPO6KYTWI^iLKDb���\UOe\UOpS:Z]XYTPb^\UO � #�$8$�$�$>GJILK`_	\���GJkrSUMWTWVYiL\UO\�IH5®EO]VnQ[O]ItVYXDZ[O<KDiUX�MaG�ujGJMPO]iUX�*0/,®jx © O]MaG>KYTWfcIUT��8OemtiLO
KDiUXEiUILO<S:Z]XYTPb^\UOv\UOvM���bjdUMWTPmtiUTWVDZc_zO]MWMPOvS8GjKDKDO<O]I^u^TWXDbjI�!�$,$�$�$lGJIUILZ[O[KeGJio\UO[KDKYiLK6\UO � H ® xL¸.IoSUXDO]I8GJItVeiUI�VsGJi4~
k}b�¨gO]I�\UOS:O]XYVDOr\���O]Itu	TWXDbjI ¬ªQ]k+*jGJIA_�TWItVDO]XYk}Z[\4TaGJTWXDO¢O]ItVYXDOrMPO[KvVsGJi4~+\UOS:O]XYVDO}� � H5®O]V �X/,®c_:Q[O]MaGªTWkrSUMWTPmtiLO
m^iLOeMaG@Q`GJMPbjVYVDOB'6bjXD\ªS:bjiUXYXsGJTWVqSCO]XD\4XDOHO]I^u^TWXDbjI � x�¬>�	k \UOHfcMaGjQ[Ov�>QsR8GjQ]iUIo\UOHKDO[KNS8GjKDKsGJfgO[Kq\LGJILKEQ[O]VYVDO/L`bjILOcx
��G}KYTWk>iUMaGJVYTPbjIwSUXDZ[Q[Z[\UO]I^VDO>TWIL\4TPm^iLO�m^iLOvMPO[KpVsGJi4~�klG|~	TWklGJMPKe\UOvXDZ`GjQ[Q]iUk>iUMaGJVYTPbjI«\4iUXsGJItVHQ[O]VpTWI^VDO]XYujGJMWMPO@KDbjItV
iUI«bjXD\4XDOr\UOfcXsGJIL\UO]iUX�TWI4§�Z]XYTPO]iUX>GJi4~�VsGJi4~+\UOS:O]XYVDOr\UOMaG�Q`GJMPbjVYVDOlGJi«\UO[KDKYiLK<\UOM���bjdUMWTPm^iUTWVDZ}Q]XYTWVYTPm^iLOcx;�pILO
Q[bjILKsZ[mtiLO]ILQ[Ov§�bjIL\LGJk}O]I^VsGJMPO@O[KDV6m^iA� iUILO�Q`GJMPbjVYVDOGjQ]VYiLO]MWMPO>\UO8!�^k�\���Z]S8GJTPKDKDO]iUXe\4TPKYS8GJXsG�PVYXsGJTWVHSUXDbjd8GJdUMPO]k}O]ItV
O]I�KDO]iUMPO]k}O]ItV@mtiLO]MPm^iLO[KvS:Z]XYTPb^\UO[K�\UOrM���bjdUMWTPmtiUTWVDZcx�¶´M�IA��O[KYVv\UbjILQ}S8GjK>O�~4Q]MWiA_AQ[bjkrk}O}ILbjiLKvMPOrSUXDbjS:bcKYTPbjILK>GJi
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'6bjiLKHG[ugbjILKHQDRLO]XDQsRLZ}�rXDZ[O[KYVYTWk}O]XeM�� TWkrS8GjQ]V<\UO>Q[O]VeO��:O]VH\4iUXsGJItVHMPO[K6SUXYTWILQ]TWS8GJi4~wZ]SUTPKDb	\UO[KefcMaGjQ]TaGJTWXDO[K6VDO]X±{
XDO[KDVYXDO[KE\4i�\UO]XYIUTPO]XEkrTWMWMWTaGJXD\�\���GJIUILZ[O[KqS:bjiUXqVDO]ItVDO]X6\UO<\UbjIUILO]XEiUILOvQ[bjItVYXsGJTWI^VDOvSUMWiLKqfcMPbjd8GJMPO�KYiUXnMaG@ujGJXYTaGJVYTPbjI
\UO@M���bjdUMWTPm^iUTWVDZrk}b`¨gO]IUILO}VDO]XYXDO[KYVYXDOrKYiUX<Q[O]VHTWItVDO]XYucGJMWMPOcx © O]SCO]IL\LGJI^V`_AKYT1MPO[K<Q`GJXsGjQ]VDZ]XYTPKYVYTPm^iLO[K<klG|¬YO]iUXDO[Kl��Q]¨	Q]MWT�{
Q]TWVDZc_tS8GJMPZ[bjfgZ[bjfcXsGJSURUTPO[KNfcMaGjQ]TaGJTWXDO6O]V�Q[bjI^VYTWILO]ItVsGJMPOc_LGJkrSUMWTWVYiL\UO�¥�\UO[K�fcMaGjQ]TaGJVYTPbjILK�XDZ[Q[O]ItVDO[Kn\4il�.MPZ]TPKDVDb^Q[�]ILOeKDbjItV
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XDO]MaGJVYTWugO]k}O]ItVdUTPO]I�Q[bjIUI^iLO[K`_�Q[OlIA��O[KYVvS8GjK>MPO}Q`GjK>SCbjiUXvMPO[K�fcMaGjQ]TaGJVYTPbjILKrGJItVDZ]XYTPO]iUXDO[K`x:'ebjVYXDOlGJSUSUXDb^QsRLO�GoZ]VDZ
\UbjiUdUMPOo¯:VDbjiUV�\���GJd:bjXD\�Q[bjkrSUXDO]IL\4XDOlMPO[K<SUXDbjSUXYTPZ]VDZ[K�SUXYTWILQ]TWS8GJMPO[K@\UO[K<fcMaGjQ]TaGJVYTPbjILK>XDZ[Q[O]ItVDO[K�SCbjiUX�O]I�\UZ[\4iUTWXDO
\UO[KeQ[bjI^VYXsGJTWItVDO[K<fgZ]ILZ]XsGJMPO[K<KDiUXpM�� TWkrS8GjQ]V<\UO�MaG}§�XYTPQ]VYTPbjI+Q]MWTWklGJVYTPm^iLOc_CSUiUTPKeklG|~	TWkrTPKDO]XHKDbjI+O��:O]VeS:bjiUX6QDR8GjQ]iUI
\UO[KETWItVDO]XYucGJMWMPO[KEfcMaGjQ]TaGJTWXDO[K6Z]VYiL\4TPZ[K`_LO]I�VDO]I8GJI^V6Q[bjkrSUVDOv\UO[Kp\UbjIUILZ[O[KEfcMaGjQ]TaGJTWXDO[Kp\4TPKDSCbjIUTWdUMPO[K`x

'6bjiLKvG`ugbjILKvGJTWILKYT1SUiwk}bjI^VYXDO]X�m^iLO�MPO[KeucGJXYTaGJVYTPbjILKv\UO�M���bjdUMWTPm^iUTWVDZr\4iUXsGJItV<M�� TWI^VDO]XYujGJMWMPOfcMaGjQ]TaGJTWXDOr\4iA'eZ[bJ{
SUXDbjVDZ]XDbNL`b���mtiLO� ± ¬�$��@#,¬�$<�+Gg¥1Z]VsGJTPO]I^V�SUXDbjd8GJdUMPO]k}O]ItVNVYXD�[K�MWTWkrTWVDZ[O[K�_gQ[bjItVYXsGJTWXDO]k}O]I^Vq�<M���O[KYVYTWklGJVYTPbjI¢\UOEFx���x
�£TWMWMWTaGJk}K@� � �c� M ¥�x © OHXDZ[KYiUMWVsGJVqRt¨	S:bjVYRL�[mtiLO<VYXD�[KpKDZ]XYTPO]iLKDO]k}O]ItV6MPO<KDQ[Z]I8GJXYTPbr\UOHR8GJiUVDOvbjdUMWTPm^iUTWVDZvZ]ugb	mtiLZHS:bjiUX
O�~	SUMWTPm^iLO]X1MPO[K�fcMaGjQ]TaGJVYTPbjILK1S8GJXsGj\Ub`~UGJMPO[K��Ed8GjKDKsO�MaGJVYTWVYiL\UO[K1VYXDbjiUugZ[O[K�GJi '6Z[bjSUXDbjVDZ]XDbNL`b���m^iLOcx � iLQ]iUI@k}Z[Q`GJIUTPKDk}O
GjQ]VYiLO]MCILOeS:O]XYk}O]VnGJTWILKDT:\���O�~4SUMWTPm^iLO]Xnbjiª\UO6ujGJMWTP\UO]XqQ[OHKDQ[Z]I8GJXYTPbUx4F<GJILK�MPO6k}¡]k}OeVDO]krSLK`_	ILbjiLKNSUXDbjSCbcKDbjILKnm^iLO
MaG�§�XYTPQ]VYTPbjI Q]MWTWklGJVYTPmtiLO�IA��GoSUXDbjd8GJdUMPO]k}O]ItVrS8GjK@SUi�O]IUfgO]IL\4XDO]XiUILO�\UZ]XYTWugO�GJdLKDbjMWiLO¢\UO¢M���bjdUMWTPm^iUTWVDZ¢VDO]XYXDO[KDVYXDO
KYiUSCZ]XYTPO]iUXDO>�,D * � � ® _4\UbjIUI8GJItVeGJTWILKDTA\UO[KEQ[bjItVYXsGJTWI^VDO[K6KYiUSUSUMPZ]k}O]I^VsGJTWXDO[KpTWkrS:bjXYVsGJItVDO[K6KYiUXqM�� RUTPKYVDbjTWXDO<S8GjKsKDZ[O
\UOEM���bjdUMWTPm^iUTWVDZpVDO]XYXDO[KYVYXDOeO]V�\UO6KDO[K�Q]MWTWklGJVDK�x^F��GJiUVYXDO[K�SUXDbjSUXYTPZ]VDZ[K�SUMWiLK��LILO[K`_^Q[bjkrk}OpMPOpXD�jMPO6\UOpMaG<k}b	\4iUMaGJVYTPbjI
\UO}M���bjdUMWTPm^iUTWVDZlbjItVZ]VDZrkrTPKDO[K�_ O]I�Z]u	TP\UO]ILQ[OlKYiUX@\UO[K�Z[QsRLO]MWMPO[K>\UOlVDO]krSLK�SUMWiLK>Q[bjiUXYVDO[K`x ��bjiUVDO�§�bjTPK`_�KYT�MPO[K>S8G|{
XsGJk}�]VYXDO[KpfcMaGjQ]TaGJTWXDO[KeKDbjItVpiUILO<TWILQ[bjIUItiLO>klG|¬±O]iUXDO�\LGJILKEMPO<S8GjKDKsZc_4MaG@§ XYTPQ]VYTPbjI�Q]MWTWklGJVYTPmtiLO@GJSUS8GJXsG�PVeGJiLKDKDT�VYXD�[K
KDO]ILKYTWdUMPO��@MaGu	TPKDQ[bcKYTWVDZ<\4i�klGJI^VDO`GJioTWI4§°Z]XYTPO]iUX`_LucGJMPO]iUXEmtiUT�O[KYVEO]ILQ[bjXDO<klGJM O[KYVYTWk}Z[O>GJij¬±bjiUXD\�� R^iUT�x

y^T�ILbjVYXDO}VYXsG`ujGJTWM�VDO]IL\���O�~UQ]MWiUXDOrM�� Rt¨	SCbjVYRL�[KsO}\UOrR8GJiUVDO}bjdUMWTPm^iUTWVDZc_ O]MWMPOrIA��O�~4SUMWTPm^iLOrS8GjK<M���bjXYTWfcTWILOl\UOlQ[O[K
fcMaGjQ]TaGJVYTPbjILK S8GJXsGj\Ub`~UGJMPO[K1�nd8GjKDKDO[KAMaGJVYTWVYiL\UO[K O]V O]IvM���GJdLKsO]ILQ[O�\UO�Q[bjItVYXsGJTWI^VDO[K�fcMaGjQ]TaGJTWXDO[K`_[ILbjiLK�G`ugbjILK O[KYVYTWk}Z�iUILO
ujGJMPO]iUXEklG|~4TWklGJMPOv\UOHMaGr\UZ]XYTWugO�\UOHM���bjdUMWTPmtiUTWVDZ>\4iUXsGJItVpQ[O]VETWI^VDO]XYujGJMWMPOcxz��� TWItVDZ]XD¡]VeKDO]XsGJTWV`_L�SUXDZ[KDO]I^Vp\UOHS:bjiUugbjTWX
O[KYVYTWk}O]XqMaG\UZ]XYTWugO<mtiUTAG � �KDOeSUXDb^\4iUTWXDO<\4iUXsGJI^VEQ[OHk}¡]k}OHTWItVDO]XYucGJMWMPOcx © O]MaG>ILZ[Q[O[KDKYTWVDOHiUILO<Q[bjIUI8GJTPKDK¤GJILQ[OHSUMWiLK
SUXDZ[Q]TPKDOv\UO<MaG\4iUXDZ[Ov\UO[KEfcMaGjQ]TaGJVYTPbjILK`_8\UO<MPO]iUXqS:bcKYTWVYTPbjIoO]VE\UOvMPO]iUXpO�~	VDO]ILKDTPbjIAx

'6bjVYXDO¢VYXsG[ucGJTWMnK`� TWILKDQ]XYTWV\LGJILK�MPO¢SUXDbJ¬±O]V@¸ © �A¶ ��y	¸ \4i © ' �Hy�m^iUT�K`��GJVYVsGjQsRLO��wQ[bjkrSUXDO]IL\4XDOªO]V�k}b	\UZ]MWT�{
KDO]XHMPO[KHfcMaGjQ]TaGJVYTPbjILKvS8GJXsGj\Ub[~LGJMPO[Kv\4i 'eZ[bjSUXDbjVDZ]XDbNL`bjTPmtiLOcx ����O]ILKDO]k�dUMPOl\4i�SUXDbJ¬YO]V�G¢SCO]XYkrTPK<\UO]SUiUTPKvVYXDbjTPKvGJILK`_
\���GjQ[Q]iUk�iUMPO]X�iUI ILbjk�dUXDO�TWkrS:bjXYVsGJItV�\UO�\UbjIUILZ[O[K}KYiUXlMaG�XDO[Q[bjILKYVYXYiLQ]VYTPbjIS8GJMPZ[bjfgZ[bjfcXsGJSURUTPm^iLOc_�KsbjI TWkrS8GjQ]V
KYiUXMPO¢Q]MWTWklGJVrO]VrQ[O]XYVsGJTWILKrKDQ[Z]I8GJXYTPbcK@SCbjiUucGJItVucGJMWTP\UO]Xrbji�O�~UQ]MWiUXDO¢iUI�Z]SUTPKsb^\UO�\UO�V´¨	SCO,±y^ILb �qd8GJMWMp¸�GJXYVYR �sx
����GjQ[mtiUTPKDTWVYTPbjI�\�� iUILO}d8GjKsOrZ]MaGJXYfcTPOl\UO}\UbjIUILZ[O[K�S8GJMPZ[bjklGJfcILZ]VYTPmtiLO[K@O]V�QDRUTWkrTPbcKDVYXsGJVYTWfcXsGJSURUTPmtiLO[KO[KYV�O]I�Q[bjiUXDK
\���GjQ[mtiUTPKYTWVYTPbjI¢\LGJILK�\4T��:Z]XDO]I^VDK�Q[bjI^VYTWILO]ItVDKH� � §�XYTPmtiLOqb	Q[Q]TP\UO]ItVsGJMPO6O]V�Q[O]ItVYXsGJMPOc_ © RUTWILOc_ �NXDZ[KYTWM ¥�O]V�KDO]k�dUMPOESUMWiUVD�jV
Q[bjI4§�bjXYVDO]X�MPOqQ`GJXsGjQ]VD�]XDOEfcMPbjd8GJML\UO[K�QDR8GJIUfgO]k}O]I^VDK�Q]MWTWklGJVYTPm^iLO[K6� fcMaGjQ]TaGJVYTPbjILK�KDZ]ug�]XDO[K.KYiUTWu	TPO[K�\UOnXDZ[QDR8GJi4��O]k}O]ItVDK
TWkrSCbjXYVsGJI^VDK>O]V<XsGJSUTP\UO[K¤¥�x FeO[K<Q[bjXYXDZ]MaGJVYTPbjILK>VDO]krS:bjXDO]MWMPO[K�O]Vv\UO[Kv\LGJVsGJVYTPbjILK�SUMWiLK<SUXDZ[Q]TPKDO[KvKDbjI^V�GjQ]VYiLO]MWMPO]k}O]ItV
k}O]ILZ[O[K`x8��� TWI^VDZ]fcXsGJVYTPbjI�\�� iUI�ugbjMPO]VpS8GJMPZ[bjI^VDbjMPbjfcTPmtiLO\LGJILKEMPOvSUXDbJ¬±O]VES:O]XYk}O]VYVYXsG}\�� TWILQ]MWiUXDO@O]Vp\UOvQ[bjkrSUXDO]IL\4XDO
M���Z]ugbjMWiUVYTPbjIo\UOeMaG�dUTPbcKDSURL�]XDOcx © O]MaG�S:O]XYk}O]VYVYXsGrGJMPbjXDKniUILO<GJI8GJMW¨	KsO6SUMWiLKN�LILOH\4iªXD�jMPOH\UOeMaGv§�XYTPQ]VYTPbjI�Q]MWTWklGJVYTPm^iLO
\4iUXsGJItV6Q[O]VpTWItVDO]XYucGJMWMPOcx
�pILOªO�~4VDO]ILKYTPbjI�VYRLZ[bjXYTPmtiLO�\UO¢MaGo§ XYTPQ]VYTPbjI Q]MWTWklGJVYTPm^iLO�G�Z]VDZ�\UbjIUILZ[Oª\LGJILKMPOªQ`Gj\4XDOª\�� iUILO�RUTPKYVDbjTWXDO�fcMaG|{

Q]TaGJTWXDO>Q[bjkrSUMPO�~UO�O]VeZ]ugbjMWi8GJItVH\UO<klGJIUTP�]XDO�ILbjIwMWTWILZ`GJTWXDO@GJi4~�ucGJXYTaGJVYTPbjILK6\���bjdUMWTPm^iUTWVDZcx © O<VYXsG[ucGJTWM1GrSCO]XYkrTPKe\UO
fgZ]ILZ]XsGJMWTPKDO]XMPOlSURLZ]ILbjk}�]ILOª\UOr§�XYTPQ]VYTPbjI�Q]MWTWklGJVYTPmtiLOc_�k}¡]k}O�K`� TWM�IA��GoZ]VDZ�GJSUSUMWTPm^iLZ�mtiLO�\LGJILK�MPO�Q`Gj\4XDO�\�� iUILO
bjdUMWTPmtiUTWVDZlk}bjILbJ§ XDZ[m^iLO]ItVYTPO]MWMPOcx1� G�k}bjVYTWujGJVYTPbjI�\UO}Q[O]VYVDOlO�~4VDO]ILKYTPbjI�O[KDVvILZ[O}\4i�Q`GJXsGjQ]VD�]XDO}§�bjXYVDO]k}O]I^V>ILbjI�MWT�{
ILZ`GJTWXDO>\UO<MaGrXDZ]SCbjILKDO>\UO[KpQ`GJMPbjVYVDO[Ke\UO © 	 K klGJXYVYTPO]IUILO[K<GJi�§°bjXD·`GJfgO�\UO�M���bjdUMWTPmtiUTWVDZ>KYiUfcfgZ]XDZvS8GJX6MPO[KEk}b	\U�]MPO[KVYRLO]XYkrTPmtiLO[KnXDZ[Q[O]I^VDKv��bji  ¸�ILO]XYfc¨t{ �qGJMaGJILQ[OHk}b	\UO]M �@��¸��n�+¥Y¥�x © O]MaGG�SCO]XYkrTPKn\UOek}bjItVYXDO]XEm^iLO6Q[bjI^VYXsGJTWXDO]k}O]ItV
GJi4~ªVYXsG`ujGJi4~�SUXDZ[Q[Z[\UO]I^VDK`_8iUILO�\4TPKDKYTWS8GJVYTPbjIoQ]MWTWklGJVYTPm^iLOvS:bjiUujGJTWV6O�~	TPKYVDO]XpMPbjXDKDmtiLO<\UO[KpSURLZ]ILbjk}�]ILO[K6\�� R^¨	KDVDZ]XDZ�{
KYTPK<Q`GJXsGjQ]VDZ]XYTPKDO]ItV@KDbjI�Z]ugbjMWiUVYTPbjIAx�'ebjiLKvG[ugbjILKvQsRLO]XDQDRLZ¢��O[KYVYTWk}O]X<MaG�VsGJTWMWMPOS:bjVDO]ItVYTPO]MWMPOl\UOM�� Rt¨4KYVDZ]XDZ[KYTPK<S:bjiUX
Q[O]XYVsGJTWILKeO���O]VDK6XDZ]VYXDbgGjQ]VYT�§�KeS:bcKYTWVYT�§�K� VYXsGJILKYS:bjXYVe\UO>QDR8GJMPO]iUX`_�GJMWd:Z[\Ub © 	 K {�S:bjiLKDKYTP�]XDO�¥�_zVDbjiUVeO]I�KYTWfcI8GJMaGJItV<m^iLOQ[O[K�KDQ[Z]I8GJXYTPbcKnKDbjI^V�SUiUXDO]k}O]I^VnKDSCZ[Q]iUMaGJVYT�§°K`x © O]MaGE¬±iLKYVYT��8OEMPO6QDRLbjT�~¢\�� iUI¢k}b^\U�]MPO6VYRLO]XYkrTPmtiLO6VYXD�[KNKYTWkrSUMPO6�
L`Z]XDb
\4TWk}O]ILKYTPbjIwO]VqM���GJI8GJMW¨4KDO<VYXD�[KEKDiLQ[Q]TWILQ]VDOvO��:O[Q]VYiLZ[O>\UOHMaGrKDO]ILKYTWdUTWMWTWVDZvGJi4~�S8GJXsGJk}�]VYXDO[K`x

�AO[K���b^\U�]MPO[K�\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPON§°bjiUXYIUTPKDKDO]ItV�iUIrVYXD�[K1dCbjI}Q]¨4Q]MPOqKsGJTPKDbjIUIUTPO]X�\4i © 	 K klGJTPK.MaGek}b	\UZ�{MWTPKsGJVYTPbjI�\�� iUILOeQ`GJMPbjVYVDOeS:O]XYklGJILO]ItVDOH\UO © 	 K GJiªS:�jMPOHy^iL\�O[KYVn\UZ]MWTPQ`GJVDOcx	¶ MPK�SCO]XYk}O]VYVDO]I^VEQ[O]SCO]IL\LGJI^VE\���Z]VYiL\4TPO]XQ[OvQ]¨	Q]MPOHS:bjiUXp\���GJiUVYXDO[K6bjdUMWTPmtiUTWVDZ[K6O]VEQ[O]XYVsGJTWILK6GjKYS:O[Q]VDKE\UO<M�� R^¨	KYVDZ]XDZ[KDTPKEZ]ugb^m^iLZ[KqS:bjiUXYXDbjItVe¡]VYXDO�GJI8GJMW¨	KsZ[K`x
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FeO]i4~+Z]MPZ]k}O]ItVDK<MWTWkrTWVDO]I^V<MaG�Q[bjIUI8GJTPKDKsGJILQ[Or\UO@MaGl§ XYTPQ]VYTPbjI�Q]MWTWklGJVYTPm^iLOklGJXYVYTPO]IUILOcxA� bjiUV<\���GJd:bjXD\�_:MaGlk}Z�{
Q[bjIUI8GJTPKsKsGJILQ[On\UO[K1SUXDb^Q[O[KDKDiLK�TPKsbcKYVsGJVYTPmtiLO[K�S:bjMaGJTWXDO[K1MWTPZ[OnO]I@S8GJXYVYTPOEGJi@klGJILm^iLOq\UO�Q[bjI^VYXsGJTWItVDO[K�KDiUX�MaG6KYVYXYiLQ]VYiUXDO
TWI^VDO]XYILO@klGJXYVYTPO]IUILOcx�����GJd8GJIL\UbjI«\4iwSUXDbjfcXsGJkrk}Or�+GJXDKe� �p¸���¶ ¸ �*� #�$�$ ± ¥6O]VeO]I�S8GJXYVYTPQ]iUMWTPO]X<\4i�XDZ[KsO`GJi�KYTPKY{
krTPm^iLO�\UOoMaG+krTPKDKYTPbjI '6O]VYMaGJIL\UO]X`_�O]ItVYXsG�PILO]XsG�iUI®XDO]VsGJXD\³Q[O]XYVsGJTWI£\LGJILK}MaG�\UZ]VDO]XYkrTWI8GJVYTPbjI³\UOoMaG�KYVYXYiLQ]VYiUXDO
XsGj\4TaGJMPOvklGJXYVYTPO]IUILOcx

¸.ILKYiUTWVDOc_.MaG�Q[bjkrSUXDZ]RLO]ILKDTPbjI£\4iQ]¨4Q]MPO�\4i © 	 K GjQ]VYiLO]MpXDO[KDVDO�O]ItVsGjQDRLZ[O�\�� iUI®ILbjk>dUXDO�TWkrS:bjXYVsGJItV¢\�� TWI4{
Q[bjIUI^iLO[Kvm^iUT�XDO]IL\�VDbjiUVDOrO�~4VYXsGJSCbjMaGJVYTPbjI+TWILQ[O]XYVsGJTWILOcxA¸.I+S8GJXYVYTPQ]iUMWTPO]X`_:MPO@XD�jMPO\UO@MaG¢Q`GJMPbjVYVDO@S:O]XYklGJILO]ItVDO¢y^iL\
Q[bjkrk}OeZ]MPZ]k}O]ItVE\UO6Q[bjItVYXD�jMPO<\UOpMaGvSUXDO[KDKDTPbjIªGJVYk}bcKYSURLZ]XYTPm^iLOeklGJXYVYTPO]IUILOeXDO[KYVDOpS:O]i¢Q]MaGJTWXDOcx4�AO[KN\UbjIUILZ[O[Kn\UOpMaG
krTPKsKYTPbjI�� µ y}ILOpS:O]XYk}O]VYVDO]ItVqS8GjKn\UO6VYXsGJILQDRLO]XE\UZ��LIUTWVYTWugO]k}O]I^V`xL� G@KYS:O[Q]VYXDbjk}Z]VYXYTPO6ftGJkrklG@O]VnILO]iUVYXDbjI�\UOpMaG
KsbjIL\UOq��GJXDK 	e\4¨4KDKDO]¨@\UO]u^XsGJTWV�\UbjIUILO]X�\UO[K1TWI4§�bjXYklGJVYTPbjILK�TWkrSCbjXYVsGJI^VDO[K�KDiUX.M���Z]S8GJTPKDKDO]iUX�\UOEQ[O]VYVDOqQ`GJMPbjVYVDOcxgF<GJILK
Q[O>Q[bjItVDO�~4VDOc_LMPO[K6TWILKYVYXYiUk}O]ItVDKH\UO�MaGrKDbjIL\UO��+GJXDKp¸.~	SUXDO[KDK��\UZ]S8GJXYV6O]I�#�$�$�!g¥EGJSUS:bjXYVDO]XDbjItV<\UO[KETWI4§°bjXYklGJVYTPbjILK
\UZ]VDO]XYkrTWI8GJI^VDO[K`xq�AO[K�KYS:O[Q]VYXDbjk}�]VYXDO[K �p�0GJVYk}bcKYSURLZ]XYTPm^iLO«y	��¶ © � � O]V¢krTWILZ]XsGJMPbjfcTPmtiLO 	e��¸ µ � ��Q[bjiUSUMPZ[O
G`ugO[Q�����yU¥\LGJILKlM�� TWI4§ XsGJXDbjiUfgOw\UbjIUILO]XDbjItV¢\UO�ILbjiUugO`GJi4~�SUXDbJ�LMPKlugO]XYVYTPQ`GJi4~®\UO�SUXDO[KDKYTPbjIGJVYk}bcKYSURLZ]XYTPm^iLOoO]V
QsRLO]XDQDRLO]XDbjI^V�MaGlSUXDZ[KDO]ILQ[Or\UOQ`GJXYdCbjI8GJVDO[Kv�¢MaG¢KYiUX±§°GjQ[O\UO�+GJXDK`x © OQ[bjiUSUMaGJfgOS:O]XYk}O]VYVYXsG�SUXDbjd8GJdUMPO]k}O]ItV�\UO
Q[bjkrSUXDO]IL\4XDO�MPOHXD�jMPOv\UO[KE\4T���Z]XDO]ItVDK6XDZ[KDO]XYugbjTWXDKqklGJXYVYTPO]ILKe\LGJILKqMPO<Q]¨4Q]MPOvKsGJTPKDbjIUIUTPO]Xp\4i © 	 K xFeO[KpXDZ]SCbjILKsO[KETWkrS:bjXYVsGJItVDO[Keu^TPO]IL\4XDbjI^VeGJiLKDKDT \4ioXsGj\LGJXe� � �ey	¶Yy�mtiUT SCO]IL\LGJI^V/#�$�$<¬±bjiUXDKpujG}GJI8GJMW¨4KDO]XEMaG
KDiUX±§°GjQ[O>O]V6MaG¢KYiUdLKYiUX±§�GjQ[O�klGJXYVYTPO]IUILOrGJi4{´\UO[KDKDiLK6\4i�SC�jMPOry^iL\wSCO]IL\LGJI^VeMaGlItiUTWVeS:bjMaGJTWXDO�S:O]XYk}O]VYVsGJItV<M���bjdLKDO]X±{
ucGJVYTPbjIo\UOHMaGQ`GJMPbjVYVDO>KYiL\�O]Vp\UO<KDO[KE\UZ]S:�jVDKEO]IoQ[bjiLQsRLO[K`x

¶´M�KsO]k�dUMPOlO]I�bjiUVYXDO}TWItVDZ]XDO[KsKsGJItV\���Z]VDO]IL\4XDOlQ[O[K>Z]VYiL\UO[K@��\UO[K>Q[bjXYSLK�\4i y^¨	KYVD�]k}OlKDbjMaGJTWXDOlm^iUT�S:bcKDKD�[\UO]ItV
\UO[Kp\4¨^I8GJkrTPm^iLO[KpQ]MWTWklGJVYTPm^iLO[KpKYTWkrTWMaGJTWXDO[K�_LQ[bjkrk}Ov�AXYTWVDbjI�bji��.MWiUVDbjIAx
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�AO�Q[bjiUSUMaGJfgO�O]I^VYXDO�M���GJMWVYTWk}Z]VYXYTPON��	e� � O]V MPO[KATWklGJfgO[K��qR8GJiUVDO.XDZ[KDbjMWiUVYTPbjI>\UO�MaGqKDbjIL\UO�� µ y� D #nk+*|SUT�~4O]M ¥

bjI^VpS:O]XYkrTPKp\���bjdUVDO]IUTWXeiUILO�KYVYXsGJVYTWfcXsGJSURUTPO@\�� iUILO�KsO[Q]VYTPbjIw\UO[Kp\UZ]S:�jVDKpO]I�Q[bjiLQDRLO[Ke\UOvMaGrQ`GJMPbjVYVDO�SCbjMaGJTWXDO '6bjXD\
\UO]SUiUTPK}MPO¢d:bjXD\ \UOªMaG+Q]XDO]ucGjKDKDOªb�$®O]MWMPO[KrKDbjItV¢O�~	S:bcKDZ[O[K`x1� bjiUVDO�§°bjTPK`_1MaGF�§�GJTWdUMPO ��XDZ[KsbjMWiUVYTPbjI RLbjXYT L`bjItVsGJMPOo\4i
MWTP\LGJXv�A	e� � ILOrS:O]XYk}O]V<S8GjKv\UOk}O]VYVYXDO}O]I«Z]u	TP\UO]ILQ[O}\UO[K<ucGJXYTaGJVYTPbjILK<VDbjSCbjfcXsGJSURUTPm^iLO[K�\UO@§�GJTWdUMPO[K<MPbjIUfciLO]iUX
\���bjIL\UOcx	F<GJILK�iUI¢SUXDO]krTPO]XnVDO]krSLK`_gM���O]ILKDO]k>dUMPOH\UO[K�TWklGJfgO[Kn�A	 © \4TPKYS:bjIUTWdUMPO[KNG�Z]VDZeGJI8GJMW¨4KDZpSCbjiUXNZ]VYiL\4TPO]XNMPO[K
SUXDbjSUXYTPZ]VDZ[KH\UO>MWiUkrTWILbcKYTWVDZ@\UO[KeQ[bjiLQsRLO[KHO�~	S:bcKDZ[O[K`_8MaG}ucGJXYTaGJdUTWMWTWVDZ�TWI^VDO]XsGJIUItiLO]MWMPOrO]VeMPO[KpS:bcKDKYTWdUMPO[KeQ[bjXYXDZ]MaGJVYTPbjILK
KDVYXsGJVYTWfcXsGJSURUTPmtiLO[KvO]I^VYXDOrQ]XDO]ujGjKsKDO[KvGj\J¬YGjQ[O]I^VDO[K`x�����bjd4¬YO[Q]VYT�§nZ]VsGJTWVv\UOQ`GJXsGjQ]VDZ]XYTPKDO]X@GJi�klG|~4TWk�iUk MaGlI8GJVYiUXDOrO]V
Q[bjI^VDO�~	VDOvfgZ]ILZ]XsGJMPO�\���Z]VYiL\UOv\UOvQ[O[Kp\UZ]SC�jVDKEKsZ[\4TWk}O]ItVsGJTWXDO[K`x

¸.I�QsRLbjTPKYTPKDKsGJI^V>iUI�SUXDbJ�LM�\UO}MWiUkrTWILbcKDTWVDZ¢O]I�Z]VDZc_ SUMWiLK>Q[bjI^VYXsGjKYVDZ[Oc_�MaG�XDO[Q[bjILKYVYTWVYiUVYTPbjI \4i«SUXDbJ�LMqGJMWdCZ[\UbJ{
SUXDbJ§°bjIL\UO]iUX@G�SCO]XYkrTPK>\UOrk}O]VYVYXDOlO]I�Z]u	TP\UO]ILQ[Oc_�S:bjiUXvMaGªSUXDO]krTP�]XDOl§�bjTPK�_:MaGªSUXDZ[KDO]ILQ[Ol\UO}k}bjVYT�§�K�SCZ]XYTPb	\4TPmtiLO[K
GJI8GJMPbjfciLO[KN�HQ[OqmtiUTLO[KDV�bjdUVDO]Iti}MPbjXDK�\UOpQ`GJXDbjVYVsGJfgO[K�S:bjMaGJTWXDO[K�bji}\UON§�bjXsGJfgO[K�KDZ[\4TWk}O]ItVsGJTWXDO[KnGJi§�bjIL\r\UO[K�b^Q[Z`GJILK
VDO]XYXDO[KDVYXDO[K`xgF<GJILK�iUI�KDO[Q[bjIL\rVDO]krSLK`_tILbjiLK�G[ugbjILKNQDRLO]XDQsRLZe�<VYXDbjiUugO]X�MPO[K�Q[bjI^VYXsGJTWItVDO[KnO�~4TPKYVsGJItVDO[K`_`¬ iLKsmtiA���<GJMPbjXDK
VYXD�[KN§�GJTWdUMPO[K`_	KYiUXnMPOeVDO]krSLKq\UOp§°bjXYklGJVYTPbjI�\UOHQ[O[KqQ[bjiLQDRLO[K`_UK¤GJILK�SUXDZ[KDiUSUSCbcKDO]Xq\�� iUI�k}Z[Q`GJIUTPKYk}OHS8GJXYVYTPQ]iUMWTPO]XE\UO
§°bjXYklGJVYTPbjIwGjKYVYXDbjILbjkrTPm^iLO�\UO<Q[O[Kp\UZ]SC�jVDK`x

� GeQ[bjkrS8GJXsGJTPKDbjI}\UONMaG6KDVYXsGJVYTWfcXsGJSURUTPOEG[ugO[Qq\UONILbjiUugO]MWMPO[K�KDbjMWiUVYTPbjILK.bjXYdUTWVsGJMPO[K1klGJXYVYTPO]IUILO[K�\LGJILK1MPOn\UbjklGJTWILO
VDO]krS:bjXDO]M�O]V<§�XDZ[m^iLO]ItVYTPO]M�ILbjiLK@G�SCO]XYkrTPK>\���O�~4Q]MWiUXDOliUI«Q[O]XYVsGJTWI�ILbjk>dUXDOl\UOrS:bcKDKYTWdUTWMWTWVDZ[K`_ASUiUTPK�\���O[KYVYTWk}O]XviUI
VsGJi4~}\UO6\UZ]SCbcKYTWVYTPbjI¢k}b`¨gO]Iª\UOEM���bjXD\4XDOe\UO $4x&$,¬�Q]k+*jGJIlS:bjiUX�MPO[K #,¬�$vSUXDO]krTPO]XDKNk}�]VYXDO[K�\UOqMaG�KDO[Q]VYTPbjIAx © OpVsGJi4~
ILbjiLKqG>S:O]XYkrTPKq\UOpSUXDbjS:bcKDO]XqO]ILKYiUTWVDOHmtiLOeMPO6S8GjKDKsGJfgOeSUXDbjMPbjIUfgZ<\UOeMaG�Q`GJMPbjVYVDOB'ebjXD\��viUILOHbjdUMWTPm^iUTWVDZHk}b`¨gO]IUILO
\UO8D *0/ ® G[ucGJItVI¬l��GlGJiUXsGJTWVpSUi�G|��O[Q]VDO]X6K¤GrKYVsGJdUTWMWTWVDZ�O]VeQ[bjIL\4iUTWXDO@�riUILOvS:O]XYVDOvTWkrS:bjXYVsGJItVDO@\UOvMaGrm^i8GJItVYTWVDZ
\���O`GJioSCbjMaGJTWXDOcx

© OoVYXsG`ujGJTWM<Z]VsGJItVªd8GjKDZ+KYiUX�Q[O]XYVsGJTWILO[KªRt¨	SCbjVYRL�[KsO[K�GjKDKDO L�§°bjXYVDO[K�� VsGJi4~£\UO+\UZ]SCbcKDTWVYTPbjI³m^i8GjKYTHQ[bjILKYVsGJItV`_
GJdLKsO]ILQ[Oe\UOH\4TPKDQ[bjXD\LGJILQ[O[K�_	§�bjXYklGJVYTPbjI�XDZ[Q[O]I^VDOv\UO[Kn\UZ]SC�jVDK`_	VsGJi4~�MPb^Q`GJM�bjiªfcMPbjd8GJMA\UOH\UZ]SCbcKYTWVYTPbjIz¥�_U\UO]i4~�SCO]XDKY{
S:O[Q]VYTWugO[KEQ[bjkrSUMPZ]k}O]I^VsGJTWXDO[KHGJSUS8GJXsGJTPKsKDO]ItV`x
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�pILOESUXDO]krTP�]XDOpZ]VsGJS:OqTWkrSCbjXYVsGJI^VDOpu	TPKDOE�<O���O[Q]VYiLO]X�iUILO6KYVYXsGJVYTWfcXsGJSURUTPOEfcMPbjd8GJMPO6\UOqMaG<Q`GJMPbjVYVDOqS:bjMaGJTWXDO 'ebjXD\�_
Q[O�mtiUTnIA��GwS8GjKrO]ILQ[bjXDO�Z]VDZªXDZ`GJMWTPKDZcx © O]VYVDOªKYVYXsGJVYTWfcXsGJSURUTPO�S8GJXsG�PVrS:bcKDKYTWdUMPOª\LGJILKMaG�k}O[KYiUXDOªbji®Q[bjkrk}OªTWMEG
Z]VDZok}bjI^VYXDZc_NQ[O]XYVsGJTWILO[KªQ[bjiLQsRLO[K�KDTWIUfciUMWTP�]XDO[K�KsO�XDO]VYXDbjiUugO]ItV�\LGJILK¢MPO[K¢Q]XDO]ucGjKDKDO[KªGj\J¬DGjQ[O]ItVDO[K`xN� bjiUVDO�§°bjTPK`_NiUI
SUXDbjdUMP�]k}O>klG|¬YO]iUXHO[KYVpS:bcKDZvS8GJXeMaGrXDZ]VDO]I^VYTPbjI«\UOvugbjMaGJVYTWMPKHKsGJTPKDbjIUIUTPO]XDKHO]I+Z]VDZcx © O]MWMPO�{´Q]T.O[KYV6VYXD�[K6KDO]ILKDTWdUMPO@GJi4~
SUXDbjSUXYTPZ]VDZ[KHMPb^Q`GJMPO[KeO]Ve\UO[KeQ[bjXYXDZ]MaGJVYTPbjILK<KYVYXsGJVYTWfcXsGJSURUTPm^iLO[K<Q[bjiLQDRLOr�}Q[bjiLQsRLOKDO]k�dUMPO]I^Vv\UZ]MWTPQ`GJVDO[K`x:y^T1\UO>VDO]MWMPO[K
Q[bjXYXDZ]MaGJVYTPbjILKlKDbjI^V}Z]VDO]IL\4iLO[KlKYiUXiUILOªfcXsGJIL\UO�S8GJXYVYTPO�\UOªMaG�Q`GJMPbjVYVDOc_�Q[O]MaG+KYTWfcIUT��8O]XsGJTWV¢mtiLO�MaGw§°bjXYklGJVYTPbjIbji
M���Z]ugbjMWiUVYTPbjIw\UOvQ[O[KE\UZ]S:�jVDKpGrZ]VDZHfcMPbjd8GJMPOcx

FHO¢ILbjk>dUXDO]iLKDO[K}\4TPKDQ[bjXD\LGJILQ[O[K}GJSUS8GJXsGJTPKsKDO]ItVo��Q]XDbjTPKDO]k}O]I^VrMaGJVDZ]XsGJMEO]ItVYXDOª\UZ]S:�jVDK¤¥�klGJTPK>MaGwSUMWiUS8GJXYVrKDbjI^V
KYTWVYiLZ[O[K1KYiUX MPO[K�dCbjXD\UK�O�~4VDO]XYILO[K�\UO�MaGEQ`GJMPbjVYVDONO]V�S:bjiUXYXsGJTPO]ItV1¡]VYXDOnGJVYVYXYTWdUiLZ[O[K�\LGJILK1Q[O]XYVsGJTWILK1Q`GjK1�qMaGE\4¨	I8GJkrTPm^iLO
\UO<MaGQ`GJMPbjVYVDOcx
�pILO�\UO]i4~	TP�]k}OvZ]VsGJS:OHMWTPZ[Ov�MaG@SUXDO]krTP�]XDO<u	TPKDOv�rG|¬YbjiUVDO]X`_UMPbjXDKDm^iLO<\UO[KEQ[bjXYXDZ]MaGJVYTPbjILKpKDVYXsGJVYTWfcXsGJSURUTPmtiLO[KHGJS4{

S8GJXsGJTPKDKDO]ItV`_AMPO[K<\UbjIUILZ[O[KvGJMWVYTWk}Z]VYXYTPmtiLO[K<S:bjiUXvQ[bjkrS8GJXDO]X`_A�¢M�� TWItVDZ]XYTPO]iUX@\UO>MaG�Q`GJMPbjVYVDOc_:MPO[KHR8GJiUVDO]iUXDK<XDO]MaGJVYTWugO[K
O]ItVYXDOHMPO[KNk}¡]k}O[KqQ[bjiLQDRLO[K`x © O]MaG>S:bjiUXYXsGJTWV�§°bjiUXYIUTWXq\UO[KnTWI4§�bjXYklGJVYTPbjILKnTWkrS:bjXYVsGJItVDO[KpKYiUX�MaG>\4¨	I8GJkrTPmtiLOeTWItVDO]XYILO
fcMaGjQ]TaGJTWXDOlO]V<M���Z]ugbjMWiUVYTPbjI�\UOMaGªQ`GJMPbjVYVDO '6bjXD\�xAFHO[Kv\UZ]S:�jVDKvKYVYXsGJVYT��8Z[O[K�KDZ[\4TWk}O]ItVsGJTWXDO[K@O�~	TPKDVDO]ItV>GJiLKDKDT�\LGJILK<MaG
Q`GJMPbjVYVDOeKDiL\lO]V�iUILOeZ]VYiL\UOeKYTWkrTWMaGJTWXDOpS:bjiUXYXsGJTWVqGJiLKDKYT8¡]VYXDO6k}O]ILZ[Ocx^��bjiUVDO�§�bjTPK�_	Q[bjkrk}O6ILbjiLK�M���G[ugbjILKnKYTWfcI8GJMPZc_^MPO[K
\UbjIUILZ[O[K6GJMWVYTWk}Z]VYXYTPm^iLO[KEILO<KDbjI^VES8GjKEO]ILQ[bjXDOvKYi��lK¤GJkrk}O]ItVEXDZ[KDbjMWiLO[K6O]VqILOHSCO]XYk}O]VYVDO]I^VpS8GjKE\���bjdUVDO]IUTWX6O]ILQ[bjXDO
iUILO<ugZ]XYTWVsGJdUMPO�KYVYXsGJVYTWfcXsGJSURUTPOcx

¸.I4�LIA_:TWM.O[KYVeTWkrSCbjXYVsGJI^Vv\UO@Q[bjILQ]MWiUXDOrm^iA� iUI+k}b`¨gO]I«KYiUSUSUMPZ]k}O]I^VsGJTWXDO}\UOQ[bjkrSUXDZ]RLO]ILKYTPbjI«\UO@M���bjXYTWfcTWILOrO]V
\UOEMaGHXYTPQsRLO[KDKDOp\UO[K�\UZ]SC�jVDK�klGJXYVYTPO]ILK�O[KDV�\���O]ItVYXDO]SUXDO]IL\4XDOeiUIr§°bjXsGJfgOp\UOqMaGvQ`GJMPbjVYVDO 'ebjXD\}Q[bjkrk}OETWMzO[KYV�O���O[Q]VYiLZ
KYiUX>��O]XYXDOcx��6I«SUXDbJ¬YO]V © XY¨gbjd:bjV>O[KYV>GjQ]VYiLO]MWMPO]k}O]I^Vr\UZ]ugO]MPbjSUSCZ¢S8GJX�MPO+�g���³O]V�MaG ' � y � \LGJILK@Q[O}dUiUV`_ klGJTPK
GJiLQ]iUILOvkrTPKDKYTPbjI�KDS8GJVYTaGJMPO<ILO<SUXDZ]ugbjTWV`_8�Q[bjiUXYV6VDO]XYk}Ol� D #�$rGJILK¤¥�_L\UOHM�� TWILQ]MWiUXDO>\LGJILKEKDbjI�SUXDbjfcXsGJkrk}Ocx
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�pILOrGJiUVYXDO}GJSUSUXDb	QDRLOI8GJVYiUXDO]MWMPOS:bjiUX<Z]VYiL\4TPO]XeMaGl§°bjXYklGJVYTPbjI«\UO[K<\UZ]SC�jVDKeS:bjMaGJTWXDO[KHklGJXYVYTPO]ILKvO[KYVH\UOQ[bjk{

SUXDO]IL\4XDO�M�� RUTPKYVDbjTWXDO�\UO.MaGEQ`GJMPbjVYVDO�SCbjMaGJTWXDO '6bjXD\�x � Q[O�VYTWVYXDOc_�KsGqKDVsGJdUTWMWTWVDZ�GqZ]VDZ�VDO[KYVDZ[O.S:bjiUX�\UO[KAR8GJiUVDO[K�bjdUMWTPmtiUTWVDZ[K
\LGJILKqMPOHdUiUVp\UOHVDO[KYVDO]XqMPO<KDQ[Z]I8GJXYTPb}SUXDbjSCbcKDZcxUF<GJILKEQ[O<Q[bjI^VDO�~	VDOc_LM�� iUVYTWMWTPKsGJVYTPbjIo\UO<��b^\U�]MPO<\UO © TWXDQ]iUMaGJVYTPbjI µ Z�{
ILZ]XsGJMPO}GJSUS8GJXsG�PV�Q[bjkrk}OMPO@k}O]TWMWMPO]iUXvbjiUVYTWM�\�� TWItugO[KYVYTWftGJVYTPbjIAxA��� TWkrSUMPZ]k}O]ItVsGJVYTPbjI�XDZ[Q[O]ItVDOr\UOMaG¢k}b^\UZ]MWTPK¤GJVYTPbjI
\UO[K1Iti8GJfgO[K�\UONfcMaGjQ[O[K.klGJXYVYTPO]ILK�Q[bjkrk}OnXDZ[KDO]XYugbjTWX.k}bjdUTWMPOq\4i}�wb	\U�]MPOn\UO © TWXDQ]iUMaGJVYTPbjI µ Z]ILZ]XsGJMPOq\UZ]ugO]MPbjSUS:ZpGJi
� GJdCbjXsGJVDbjTWXDO<\UOH��Z]VDZ[bjXDbjMPbjfcTPO<Fe¨^I8GJkrTPm^iLOeSCO]XYk}O]Vq\���bjdUVDO]IUTWXqiUILOeVYXD�[KndCbjIUILOHKYTWk>iUMaGJVYTPbjI�\4i�Q]¨	Q]MPOH\UO6M���O`GJi
GjQ]VYiLO]M�x���TPO]I«m^iA� iUI+ILbjk�dUXDOTWkrS:bjXYVsGJItV�\UO@SUXDb	Q[O[KDKYiLKHQ]MWTWklGJVYTPm^iLO[KvKDbjTWVHTWILQ[bjIUIti«\LGJILK<\���GJiUVYXDO[KvQ[bjIL\4TWVYTPbjILK
bjXYdUTWVsGJMPO[K`_AMPO¢� ©qµ S:O]XYk}O]V>\���Z]VYiL\4TPO]X`_1GJi«k}bjTWILK>mti8GJMWTWVsGJVYTWugO]k}O]I^V`_�MaG�I8GJVYiUXDOl\4i�Q]¨4Q]MPO}\UOrM���O`GJi�SCbjiUX>\UO[K
KYTWk�iUMaGJVYTPbjILK6S8GJMPZ[b^Q]MWTWklGJVYTPm^iLO[K`x

�AO[K1XDZ[KYiUMWVsGJVDK1SUXDZ]MWTWkrTWI8GJTWXDO[K�KDiUfcfg�]XDO]ItV�m^iLO�MaGeQ`GJMPbjVYVDOE'ebjXD\�S:bjiUXYXsGJTWV.¡]VYXDO�TWILKDVsGJdUMPOEGJi4{´\UO[KDKYiLK1\�� iUILOnbjdUMWT�{
mtiUTWVDZnSUXDb	QDRLOq\UO � H ® O]V.Q[bjIL\4iUTWXDOp�6iUILOEGjQ[Q]iUk�iUMaGJVYTPbjI�\���O`GJi}\LGJILK.Q[O]XYVsGJTWILO[K6L`bjILO[K�Z[m^i8GJVDbjXYTaGJMPO[Kp� k}bjItVsGJfcILO[K
ugbjMPQ`GJIUTPmtiLO[K<\UO>�nR8GJXDKYTPK`_CQ]XsGJVD�]XDO@\UOy	QDRUTaGJS8GJXDO]MWMWT ¥em^iUT�KsO]k�dUMPO]ItV<Q[bjXYXDO[KYS:bjIL\4XDOr�}\UO[K L`bjILO[KH\���bjdLKDO]XYujGJVYTPbjILK
\UOqS8GJMPZ[bJ{�fcMaGjQ]TPO]XDKnbjil\���GjQ]VYTWu^TWVDZEhLiUu^TaGJVYTWMPOcx^�AO[K.VsGJi4~rTWkrS:bjXYVsGJItVDKN\UOqSCO]XYVDO6GJIUItiLO]MWMPOe\���O`GJi¢\UOqMaG<Q`GJMPbjVYVDOEILbjXD\
SCbjiUXYXsGJTWVvQ[bjIL\4iUTWXDO}�ªKsG¢\4TPKYS8GJXYTWVYTPbjI�XsGJSUTP\UOcx © O[Q]T1VDO]IL\4XsGJTWV���KYiUSUS:bjXYVDO]X<MaG¢SCbcKDKDTWdUTWMWTWVDZ@\UO@MaG¢§°bjXYklGJVYTPbjI�XDZ�{
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��� TP\UZ[O6SUXDO]krTP�]XDOpO[KYV�\UOpQ`GJMPQ]iUMPO]X�S:bjiUX�QDR8Gjm^iLO6bjdUMWTPm^iUTWVDZc_gMPO[K�VsGJi4~l\���Z[QDR8GJIUfgOeO]ItVYXDOEMPO[K L`bjILO[K�\UOEKDVsGJdUTWMWTWVDZ
\UO<M���O`GJiA_USUXYTWILQ]TWS8GJMPO]k}O]ItVeTPQ]T�_4MaGrQ`GJMPbjVYVDO<S:bjMaGJTWXDO
'ebjXD\�O]VqMPO[KEL`bjILO[KpZ[m^i8GJVDbjXYTaGJMPO[K`_LO]IoS8GJXYVsGJItVp\UOv\4T���Z]XDO]ItVDO[K
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Q[bjI4�LfciUXsGJVYTPbjILK�TWIUTWVYTaGJMPO[K`xgy^T4Q[O]VYVDOnZ]VYiL\UOqO[KYV1Z]VDO]IL\4iLOE�6\UO[K1SUMWiLK�d8GjKsKDO[K1bjdUMWTPmtiUTWVDZ[K`_JTWMUKDO]XsGpSCbcKsKYTWdUMPOn\UO�\UbjIUILO]X
iUI�KsQ[Z]I8GJXYTPbrSCbcKsKYTWdUMPO<\���Z]ugbjMWiUVYTPbjI�\UOHMaG}Q`GJMPbjVYVDO
'6bjXD\�GJiwQ[bjiUXDKE\UO[K � $\UO]XYIUTPO]XDK6��G4x

� bjiUVDO�§°bjTPK`_LQ[O[Q]T�ILZ[Q[O[KDKYTWVDOHM���Z]VYiL\UO�\���GJiUVYXDO[KpGjKYS:O[Q]VDKqQ[bjkrSUMPZ]k}O]ItVsGJTWXDO[K`_CQ[bjkrk}O<M�� TWI4hLiLO]ILQ[Ov\UOHM���O�~UQ[O]ItVYXYT�{
Q]TWVDZc_t\UOqMaGHSUXDZ[Q[O[KDKYTPbjI¢Q]MWTWklGJVYTPmtiLO6O]V�MaGHSUXDZ[KDO]ILQ[OE\���GJiUVYXDO[KNKDbjiUXDQ[O[K�\���O`GJil\LGJILK�MPOEQ]¨4Q]MPO���Q`GJMPbjVYVDOpSCbjMaGJTWXDO6y^iL\�_
XDZ]fgbjMWTWVDOc_8O`GJioO]IoKYiUdLKYiUX±§�GjQ[O�¥�xL�AO[KESUXDbjSUXYTPZ]VDZ[Kp\UO� L`b	bjk �H\4iw� ©qµ S:bjiUXYXDbjItVe¡]VYXDO<iUVYTWMWTPKDZ[O[KqS:bjiUXpZ]VYiL\4TPO]XEMaG
XDO[\4TPKDVYXYTWdUiUVYTPbjIª\���O`GJi��vM�� TWItVDZ]XYTPO]iUXqk}¡]k}OH\UOpMaG�Q`GJMPbjVYVDO<G[ugO[QeiUILOpVYXD�[KNd:bjIUILOpXDZ[KsbjMWiUVYTPbjI�KYS8GJVYTaGJMPOHO]VNSCO]XYk}O]V±{
VYXsG@\UOekrTPO]i4~�Q[bjI^VYXsGJTWIL\4XDOvKDbjI�Z]ugbjMWiUVYTPbjI�TWItVDO]XYILO<O]VqKsG>k}bjXYSURLbjMPbjfcTPO<KYTWIUfciUMWTP�]XDOcxU� O<� ©qµ \UO]u	XsGJTWVEO]IªbjiUVYXDO
d:Z]ILZ��8Q]TPO]X\UOlMaG�k}b^\UZ]MWTPKsGJVYTPbjI�O]V\UO}M�� TWItVYXDb	\4iLQ]VYTPbjI®KYiUSUSUMPZ]k}O]I^VsGJTWXDO�\UO[K>O���O]VDK�XsGj\4TaGJVYT�§°K>MWTPZ[K��MaG�ucGJSCO]iUX
\���O`GJiwO]VpGJi4~ªI^i8GJfgO[K`x

¸.I4�LIA_:MaG�Q[bjkrSUXDZ]RLO]ILKYTPbjI«\UO@MaG}§°bjXYklGJVYTPbjI«\UO[KH\UZ]SC�jVDKHILZ[Q[O[KsKYTWVDO@M�� TWItVDO]XsGjQ]VYTPbjI�G`ugO[QMPO@Q]¨4Q]MPO\UO[KHSCbjiLKY{
KDTP�]XDO[K`x © O]VeGjKDSCO[Q]VpO[KDVeGjQ]VYiLO]MWMPO]k}O]ItV<\UZ]ugO]MPbjSUS:Z>�M�� iUIUTWugO]XDKDTWVDZ>\�� 	p~	§�bjXD\wO]IwQ[bjMWMaGJd:bjXsGJVYTPbjI+G`ugO[QvMPO>�A�wF O]V
S:O]XYk}O]VH\���Z]VYiL\4TPO]Xv\UO[Kem^iLO[KYVYTPbjILKHQ[bjkrk}O@Q[O]MWMPO[K<\4iwMPO[KDKDTWujGJfgO@\UO[KeSCbjiLKDKsKYTP�]XDO[K6bji+\UO>MaGlucGJXYTaGJdUTWMWTWVDZ@TWItVDO]XsGJI4{
I^iLO]MWMPO�\UO[K@VDO]krSC¡]VDO[K`x�y	bjI Q[bjiUSUMaGJfgO�G`ugO[QªMPO�Q]¨4Q]MPOª\UO�M���O`GJi�\LGJILKr\���GJiUVYXDO[KrQ[bjIL\4TWVYTPbjILKlbjXYdUTWVsGJMPO[K§�bjiUXYIUTWXsG
SUXDbjd8GJdUMPO]k}O]I^Vp\UO[KNTWI4§�bjXYklGJVYTPbjILKN§°bjIL\LGJk}O]ItVsGJMPO[KpKYiUX�MaG�S:bcKDKYTWdUTWMWTWVDZe\�� iUILOebjXYTWfcTWILO<GjKYVYXDbjILbjkrTPm^iLOH\UO[Kn\UZ]SC�jVDK
S:bjMaGJTWXDO[KEO]IoQ[bjiLQsRLO[K`x
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