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A 9TG IKW�> ^�C	; = C = G�C � W ^�E]C�fT^ = >@= G'9 J �'X = ; = U_9TG � HT^'X_L I E@9TG�C = C I E@G � G�EF7
�)A L�^ I X =)W L�X I > L:C = ^ >@= U > LTC�C = E@G I z= X = C�C�L�G I�= ; = HTX_L W'd'= C E@G � G�E]C �2;'L�G�C�U = U_9TG I�= � I�= � = C I U =?>v>@=
; = C � '������$&��� 7
p�G J L I�d z=4J L I E]fT^ = C ��\T9 E@X W L�X = � =4JqW�>@= � �	� � ��^'G)X'z= C = L�^�; = ;�E Jq= G�CFE@9TG�C�;�z= CFE@HTG =�d L ��E I ^ =?> 


>@=4Jq= G I �T;'L�G�C2^'G = C W LTU = L [ G = ��^'G = G�C =4J � >@= ; =KW 9 E@G I C E]CD9 J 9TX W'd'= <L�
��
� >@= C W 9 E@G I C�LTC�CD9'U E�z= C �
W L�X > A E]CD9 J 9TX W'd E]C Jq= ��<LqU = ^���;M9TG I >@= CKU_9M9TX_;M9TG'G$z=4= C�\�L >@= G I s�9T^'¯ ��w]9TX Jq= G I >@=	W L�X_L >v> z=?> 9 I 9 W�=
; = ��LTC =�� ��;'L�G�C�^'G = C W LTU =V= ^�U > E];�E = G �
^'GkX'z= C = L�^ = C I U_X{E]C I L >v> 9THTX_L W'd E]fT^ = CFE >@= C�CDe J z=4I X{E = C
9TX I�d 9THT9TG�L >@= C W L�XKX_L W'W 9TX I L�^���w LTU = CK; =�� > L E]C�C = G I >@= X'z= C = L�^ E@GM\�L�X{E]L�G I 7
��L�G�C >@=KW X'z= C = G I U_9TG I�= � I�= �T^'GqX'z= C = L�^�;�z= CFE@HTG = ^'G�HTX_L W'd'= �M;M9TG I|> A = G�C =4J � >@= ; = C�CD9 JqJq=4I C

= C I ^'G)X'z= C = L�^�U_X{E]C I L >v> 9THTX_L W'd E]fT^ = � >@= U d 9 Ev� >@=�W�> ^�C�CFE JqW�>@=�W 9T^'X >@= C2L�X
�=4I�= C = C I ; = G = X =?> E = X2fT^ =
>@= C�\T9 E]CFE@G�C >@= C W�> ^�C W X�9'U d'= C���X'z= C = L�^ ����� W 9T^'X��_G = L�X = C I G = E@H d ��9T^'X�� �TU d'= N >@= C�L�G'H > 9&
�C�L ��9TG�C � �
J L E]C�9TG W�= ^ I L � 9T^ I�= X�; = CqL�X
�=4I�= C�fT^�E X =?> E = G I >@= C�\T9 E]CFE@G�C��4L�^kC = U_9TG�;YX_L�G'H�� ��X'z= C = L�^ �������
W 9T^'X��_G = � I G = L�X = C I G = E@H d ��9T^'X���� � =4I U�O�O�O1� ^'G J �=4Jq= X'z= C = L�^+U_X{E]C I L >v> 9THTX_L W'd E]fT^ =qW�= ^'\ = G I
;M9TG�U�U_9TX�X = C W 9TG�;MX =�W�> ^�CFE = ^'X_C�HTX_L W'd'= C�(�CD^'X > L � HT^'X = ¯�
 �DL�� �'U d LTfT^ = CD9 JqJq=4I$= C I ; = ; = HTX'z= `��
I L�G�;�E]CKfT^ = CD^'X > L � HT^'X = ¯�
 ����� ��U d LTfT^ = CD9 JqJq=4IK= C I ; = ; = HTX'z= �'7
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R E@HT^'X = ¯&(���z= C = L�^���U4L�X�X'z= C��DL������������������
� 9 I 9TG�C�fT^
A 9TG W�= ^ I z=4I�= G�;MX = > L:G'9 I E@9TGn; = X'z= C = L�^ = G+L U L E!� > E]C�C�L�G I >@= C d e W 9 I�d <= C = C)CD^'X

> A = G�C =4J � >@= ; = CKCFE I�= C�( W L�X = � =4JqW�>@= �/CFE 9TG W L�\ = >@=�W�> L�G W L�X	; = C d'= � L�HT9TG = C � >@= CKCD9 JqJq=4I C�G =
w]9TX Jq= G I	W�> ^�C	^'G = G�C =4J � >@= E]CD9 J 9TX W'd'= <L�
�� � E > J L�G�fT^ = >@= C�U = G I X = C	; = C d'= � L�HT9TG = C � � J L E]C

g



>@= HTX_L W'd'= 9 � I�= GM^ = C I X'z= HT^ > E = X�� =4I ;�z=?� G�E I ^'G J 9';/<=?>@= ;/A E@G I�= X_LTU I E@9TG E@G I z= X = C�C�L�G I �M9
<^3U d LTfT^ =
CFE I�=�= C I ; = ; = HTX'z= ['7
~29T^'X�;�z=?� G�E@X > L w]9TG�U I E@9TGn; =qW L�X I E I E@9TGY;/A ^'GnX'z= C = L�^ � �
9TGnU_9TG�CFE];/<= X = > A E@G I�= X_C = U I E@9TG � �; = � L�\ = U�^'Gk;�E]C�fT^ = ; = X_L�eT9TGY;M9TG'G$z= �
9
<^ � ;�z= CFE@HTG = >@= G'9 J �'X = ; = CFE I�= C�; = � � 7�yT9 E I�2 �

> L w]9TG�U I E@9TGn; =qW L�X I E I E@9TG3; = � � � 2 � G
A = C I�W LTC�^'G = fT^�L�G I E I z=�W X�9 W 9TX I E@9TG'G =?>v>@= <L > L I L E >v>@= �;M^+CDe'C I <=4Jq= � >@= G'9 J �'X = ; = U_9TG � HT^'X_L I E@9TG�C�U_X�9&�u I)= � W 9TG = G I E =?>v>@=4Jq= G I L�\ = U > L I L E >v>@= � � J L E]C
> L J z= U4L�G�E]fT^ = C I L I E]C I E]fT^ =q= G�C = E@HTG = fT^ = U�A = C I >@= U4LTCq; = > G 2 � � > 9TX_C�fT^ = � = C I HTX_L�G�;�� W�> ^�C
W X'z= U E]CMz=4Jq= G I � > L w]9TG�U I E@9TG 2 ;�z=?� G�E =�W L�X	(

> G 2 1 > E J
� ���

> G 2 �
� �DZ��

= �ME]C I�= � =4I U =4I�I�= > E J E I�=q= C I E@G�;�z=4W�= G�;'L�G I�= ; = > L:;�z=?� G�E I E@9TG W X'z= U E]C = ; = � � 7�a = C W'd e'CFE]U E = G�CL W'W�=?>v>@= G I U =VI e W�= ; = > E J E I�= > L <9��A������E�����	��A�� .�� � $&A����	��� ��U_9TG�CD^ >@I�= X���7 H$L � I�= X � [	���29T^n^'G
U_9T^'X_CK; =�J z= U4L�G�E]fT^ = C I L I E]C I E]fT^ = �MU_9 JqJq=�� g	��� W 9T^'X	^'G =�W X'z= C = G I L I E@9TGVU_9 JqW�> <=4I�= 7
a = C W'd z= G'9 J <= G = C$U_X{E I E]fT^ = C$U_9TX�X = C W 9TG�; = G I L�^�� ��� ��" ��<9$&����� '��� ; = > L w]9TG�U I E@9TGV; =�W L�X I E I E@9TG

2 ;�z=?� G�E =�W L�X
�DZ�� � =4I <LqU =?>v>@= CK; = C = CK;�z= X{E@\�z=4= C�9T^:;�z= X{E@\�z=4= C W L�X I E =?>v>@= C47Ma = G'9 J �'X =�J 9�e = GV; =
W L�X I E]U_^ >@= C 01$&�4������� �ML W'W�=?> z= . � � ����� '�GA�� � � ��� � 01$&�4������� � = C I ;M9TG'G$z= �'CD^'X$^'GVX'z= C = L�^ E@G � G�E � W L�X
>@=�Jq=4J �'X = ;MX�9 E I ; = > L w]9TX J ^ >@= �DQ���9
<^ 2 ;�z= CFE@HTG = U =4I�I�= w]9 E]C > L w]9TG�U I E@9TG:; =)W L�X I E I E@9TG W 9T^'X
> L > E J E I�=KI�d'= X J 9';MeMG�L J E]fT^ = 7
a =VJ 9';/<=?>@= ; = C ��$&��� '��� ��X = C W 7 ��� �
$ " � � ��� ��. ����� U_9TX�X = C W 9TG�; <L > ADz=4I ^�; = ;/A ^'GkHML�N ��;M9TG I

>@= C W L�X I E]U_^ >@= C	CD9TG I ;�E]C W 9MCMz=4= C	CD^'X�^'G3X'z= C = L�^YU4L�X�X'z= ��X = C W 7 d'= � L�HT9TG�L > � E@G � G�E �
; =qI�=?>v>@= CD9TX I�=
fT^ = ; = ^���CFE I�= C�\T9 E]CFE@G�C�G =�W�= ^'\ = G I �=4I X = CFE J ^ >@I L�G$z=4Jq= G I 9'U4U_^ W z= C47'~29T^'X�X = G�;MX = \�E]CFE!� >@= U =4I�I�=
; = X�G�EF<= X = U_9TG�;�E I E@9TG �/9TG W�= ^ I X =4W X'z= C = G I�= X >@= C W L�X I E]U_^ >@= C W L�X); = C)U4L�X�X'z= C
��X = C W 7 d'= � L�HT9TG = C �
fT^�E|G = C = U d'= \�L�^�U d'= G I�W LTC �
U_9 JqJq= CD^'X > L � HT^'X = 6'7
��L�G�C > LVCD^�E I�= ; = U =4I L�X I E]U >@= ��^'GnCFE I�=
9'U4U_^ W z=�W L�XK^'G =�W L�X I E]U_^ >@= C = X_L)CFE JqW�>@=4Jq= G I E@G�;�E]fT^$z=	W L�XK^'G3;�E]C�fT^ = G'9 E@X�7
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R E@HT^'X = 6 (�p � =4JqW�>@= CK; = U_9TG � HT^'X_L I E@9TG�C

;'L�G�C >@=�J 9';/<=?>@= ; = C��DL���U4L�X�X'z= C$;M^'X_C
����� d'= � L�HT9TG = CK;M^'X_C

�



a = U4L > U_^ > ; = > L w]9TG�U I E@9TG:; =�W L�X I E I E@9TG:;M^ J 9';/<=?>@= ; = C d'= � L�HT9TG = C	;M^'X_C	Lnz=4I z= X'z= ^�C�CFE W L�X
H$L � I�= X = G ¯��T�Ts (�\T9 E@X � [	� W 9T^'X�^'G =)W X'z= C = G I L I E@9TG:U_9 JqW�> <=4I�= ��U�A = C I ^'GYU4L > U_^ > U_9 JqW�>@= � = �
fT^�E
w L E I E@G I�= X�\ = G�E@X = G I X = L�^ I X = C >@= C E]; = G I E I z= C	; = �$9TH = X_C%
��KL J L�GM^ � L�G � >@= U4L > U_^ > ; = > L w]9TG�U I E@9TG
; =�W L�X I E I E@9TG�;M^ J 9';/<=?>@= ; = C	U4L�X�X'z= C�;M^'X_CKX = C I�= ^'G W X�9 � > <=4Jq= 9T^'\ = X I 7
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� �Q��$
2����� � ��� �K
2����� �������q�K
��2����� ���K��� � � �����������
���2� � ���

����
 � $ � � ����$Q� � " �
yT9 E I ^'G6" �%$ 0 ���
� � >@= C	CD9 JqJq=4I CK; =�� w]9TX Jq= X�9TG I ;'L�G�C > LqC = U I E@9TG3CD^�E@\�L�G I�= >@= C >@=4I�I X = CK;/A ^'G
$&< 0 ��$����	� � =4I|>@= ^'X = G�C =4J � >@= C = X_L);M9TG�UKG'9 I z=	� �T^'G =�$&��
�	��� ; =
�"= C I ^'G =	W L E@X = ��G'9TG�9TX{E = G I z=4= �
��
 W���� ; = CD9 JqJq=4I C$;�E]C I E@G�U I C47
� = ^�� CD9 JqJq=4I C�; =�� CD9TG I ;�E I C*) �&�+��� � � C4A E > C�CD9TG I E]; = G I E]fT^ = C �M9T^�X =?> E�z= C W L�X$^'G = L�X
�=4I�= ; =

� � >@= \T9 E]CFE@G�L�H =�� � 
 �
;/A ^'G�CD9 JqJq=4I 
 = C I > A = G�C =4J � >@= ; = C�CD9 JqJq=4I C2\T9 E]CFE@G�C2; = 
 � >@= \T9 E]CFE@G�L�H =
� � � �$;/A ^'G =�W L�X I E =������"= C I ;�z=?� G�E U_9 JqJq= ;/A d L ��E I ^�; =�W L�X	(

� � � �!1��
�����

� � � �

��L�G�C I 9T^ I�= > L:CD^�E I�= G'9T^�C)U_9TGM\�E = G�;MX�9TG�C)fT^
A ^'G = ��� �! #" ���%$&����� ��� = C I ^'G = G�C =4J � >@= ; =
CD9 JqJq=4I C I�=?> fT^
A L�^�U_^'G =kW L E@X = ; = CD9 JqJq=4I C:;�E]C I E@G�U I CV; = � G = CD9 E = G I \T9 E]CFE@G�C �DU�A = C I U =
fT^
A 9TG"L W'W�=?>v>@= ^'G ����$���<9�:= G I�d z= 9TX{E = ; = CVHTX_L W'd'= C �_7��KG �	A-0B��<9�	A�� � ��= C I ^'G = CD^�E I�= � G�E =
� ��! W � � W O�O�O W � % �$; = U_9TG � HT^'X_L I E@9TG�C�G'9TGV\�E]; = C I�=?>v>@= fT^ = (

�!0 ��� � �!0 	 !�� W ¯^M .#"bc ��g �

a�A = G I E = X cn= C I > L ��$&�����	��� ; = > A =4JqW E >@=4Jq= G I �
U d LTfT^ = U_9TG � HT^'X_L I E@9TG$�!0 = C I L W'W�=?> z=4=/���&��� ���
GM^ J z= X�9 . � =4I > L W X =4J EF<= X = U_9T^�U d'= �%��! � = C I > L ��$
��� ; = > A =4JqW E >@=4Jq= G I 7'y E c 1�s � > A =4JqW E >@=4Jq= G I
= C I \�E]; = � =4I G =�W 9MC�C4<= ; =�W LTCK; = ��LTC = 7
�KG =4JqW E >@=4Jq= G I$W�= ^ I L�^�C�CFE �=4I X = ;�z= U_X{E I U_9 JqJq= ^'G = G�C =4J � >@= ; =����	<�<9��<9��� � 
 W . � ��9
<^ 
 = C I

^'GYCD9 JqJq=4I ; = � � =4I]. ^'G = G I E = X E@G�w z= X{E = ^'XK9T^"z= HML > <L > L d L�^ I�= ^'X c ; = > A =4JqW E >@=4Jq= G I � .$= C I
> L d L�^ I�= ^'X�; = > L�U =?>v> ^ >@= � =4I > L�U_9T^�U d'= GM^ J z= X�9 .�= C I w]9TX J z=4= ; = C�U =?>v> ^ >@= C	; =)d L�^ I�= ^'X . � >@= C
U =?>v> ^ >@= C�L�eML�G I�J �=4Jq=KW X�9 �F= U I E@9TG 
 CD^'X � w]9TX Jq= G I|> L  ���%��&(' L�^ 
�; = C�CD^�C$; = 
 7%)KGV;�E@X_L W 9T^'X
L �'X'z= H = X	fT^ = ; = ^�� U =?>v> ^ >@= C
� 
 W . � =4I � ��WCX ��CD9TG I \T9 E]CFE@G = C$CFE >@= CKCD9 JqJq=4I C 
 =4I*� CD9TG I \T9 E]CFE@G�C��
9TG W�= ^ I L > 9TX_C�X = w]9TX J ^ >@= X > Lq;�z=?� G�E I E@9TGV;/A ^'G =4JqW E >@=4Jq= G I ; = > L J L�G�EF<= X = CD^�E@\�L�G I�= (

+ ; = ^�� U =?>v> ^ >@= C$;�E]C I E@G�U I�= CK; = > L J �=4Jq= U_9T^�U d'= G = CD9TG I#� L J L E]C�\T9 E]CFE@G = C �D���

+nW 9T^'X . T,¯ �2U d LTfT^ = U =?>v> ^ >@= ; = > L3U_9T^�U d'= .	W 9MC�C4<= ; = L�^ J 9 E@G�C�^'G = \T9 E]CFE@G = ;'L�G�C > L
U_9T^�U d'=]. F ¯ �D���

a
L ��$&��<�<9�-, �., ;/A ^'G =4JqW E >@=4Jq= G I��-= C I z= HML >@= � W L�X	;�z=?� G�E I E@9TG �'L�^:G'9 J �'X = ; = U =?>v> ^ >@= CKfT^�E
U_9 JqW 9MC = G I�� 7��KG = U_9TG � HT^'X_L I E@9TG W�= ^ I �=4I X = U_9TG�w]9TG�;M^ = L�\ = UK^'G =4JqW E >@=4Jq= G I ; =	d L�^ I�= ^'X(¯&�
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\�L�G I U =4I�I�= X�<= H >@= �49TG�9 � I E = G I L > 9TX_C2; = G'9T^'\ =?>v>@= C
\�L�X{E�z=4I z= C/;/A =4JqW E >@=4Jq= G I C � I 9T^ I�= C�z= fT^�E@\�L >@= G I�= C
= G I X =	=?>v>@= C � W ^�E]C�fT^ = E]CD9 J 9TX W'd'= C�L�^ J 9TG'9�t u]; =	W L�X I E =?>v>@=4Jq= G I U_9 JqJ ^ I L I Evw{7Ta
L�\�L�X{E]L�G I�= ����$ � �
. $&� . �	z=4I ^�;�E�z=4=-� ^�C�fT^
A�<L W X'z= C = G I �/U_9TG�CFE]C I�= <L W�> LTU = X 
 L�^�C�CFE ��LTC�fT^ =)W 9MC�CFE!� >@= ; \T9 E@X w]9TX J ^ >@=
��¯�s��_7T��L�G�C$U =4I�I�= C = U I E@9TG �MG'9T^�C$L � 9T^ I�= X�9TG�C2^'G = U_9TG I X_L E@G I�= �TfT^�E�E JqW 9MC = <L I 9T^�C >@= C�CD9 JqJq=4I C
;/A ^'G = U_9T^�U d'= ;/A��=4I X = ; = > L J �=4Jq= U_9T^ >@= ^'X�7
�KG6" �%$ 0 ���E���&<9�&��� '��= C I ^'GYHTX_L W'd'= � ;M9TG I >@= C�CD9 JqJq=4I C	CD9TG I U_9 > 9TX{E�z= CKL�\ = U � U_9T^ >@= ^'X_C �

G'9 I z=4= C�¯ W 6 W O�O4O W � �M; =�I�=?>v>@= CD9TX I�= fT^ = ; = ^���CD9 JqJq=4I C�\T9 E]CFE@G�C�CD9 E = G I ; = U_9T^ >@= ^'X_CK;�E U z= X = G I�= C��
9TG+G'9 I�= X_L � � > A = G�C =4J � >@= ; = C�CD9 JqJq=4I Cq; = U_9T^ >@= ^'X O ��¯ " O�" � ��� > L � HT^'X = Z J 9TG I X =
^'G+X'z= C = L�^ > E@G$z= L E@X =�=4I ^'G�X'z= C = L�^+U4L�X�X'z= U_9 > 9TX{E�z= C�L�\ = U:; = ^�� U_9T^ >@= ^'X_C ��L E@G�CFE fT^
A ^'G�X'z= C = L�^
d'= � L�HT9TG�L > U_9 > 9TX{E�z= L�\ = U I X�9 E]C$U_9T^ >@= ^'X_C47
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R E@HT^'X = Z ('��z= C = L�^���U_9 > 9TX{E�z= C��DL�� > E@G$z= L E@X = ������U4L�X�X'z= �DU�� d'= � L�HT9TG�L >
��L�G�C�^'G �	A-0B��<9�	A�� � �G���&<9�&��� '� U d LTfT^ = U_9T^�U d'= �!0���¯ " .-" c � = C I ^'G+CD9T^�C%
 = G�C =4J � >@=

; =�� � �/L�\ = U .��3OKJ 9'; � � >@= C	U_9T^�U d'= C	CD9TG I ;M9TG�U�CD^�U4U = C�CFE@\ =4Jq= G I ; = U_9T^ >@= ^'X_C�¯ W 6 W O�O4O � � =4I
L E@G�CFEc; = CD^�E I�= ; = w L@?U_9TG�U_e'U > E]fT^ = 7Ma
L�;�z=?� G�E I E@9TGq;/A ^'G = U_9 > 9TX_L I E@9TG�HML�X_L�G I E I fT^ = ; = ^�� U =?>v> ^ >@= C
;/A ^'G =�J �=4Jq= U_9T^�U d'= G = CD9TG I � L J L E]C�\T9 E]CFE@G = C$;'L�G�C � 7
��L�G�C2^'G =4JqW E >@=4Jq= G I C I L�G�;'L�X_;��TU d LTfT^ = U =?>v> ^ >@= fT^�E G = w L E I2W LTC W L�X I E = ; = > L���LTC = ��X =4W 9MC =

CD^'X�^'G = \T9 E]CFE@G = ; = > LYU_9T^�U d'= E JqJ z= ;�E]L I�=4Jq= G I E@G�w z= X{E = ^'X = ��;'L�G�Cq^'G =4JqW E >@=4Jq= G I U_9 > 9TX{E�z= �
9TG E JqW 9MC = C = ^ >@=4Jq= G I fT^
A ^'G =�I�=?>v>@= U =?>v> ^ >@=qW 9MC�C4<= ; = L�^ J 9 E@G�C�^'G = \T9 E]CFE@G = ;'L�G�C > A ^'G = ; = C

6�¯



� U_9T^�U d'= C E@G�w z= X{E = ^'X = C47��	^ I X =4Jq= G I ;�E I >@=3W�> LTU =4Jq= G I ;/A ^'G�G'9T^'\ = L�^ CD9 JqJq=4I 
 ;'L�G�C�^'G
=4JqW E >@=4Jq= G I U_9 > 9TX{E�z= C = w L E I C =?> 9TG >@=VJ �=4Jq=qW X{E@G�U E W�= fT^ = ;'L�G�C)^'G =4JqW E >@=4Jq= G I C I L�G�;'L�X_;��
J L E]C = G I�= G�L�G I U_9 JqW'I�= ; = > LnU_9T^ >@= ^'X:; = 
 ;'L�G�C >@= U d 9 Ev� ; = > LnU_9T^�U d'= > L W�> ^�C���LTC�C =
L�^ 
�; = C�CD^�C	; = C � �'X = CK\T9 E]CFE@G = C47

H|E = G)fT^
A E > G
A = �ME]C I�=�W LTC2; = X =?> L I E@9TG�CFE JqW�>@=�= G I X =|>@= C�U_9T^�U d'= C�;/A ^'G =4JqW E >@=4Jq= G I C I L�G�;'L�X_;��
=4I U =?>v>@= C�;/A ^'G =4JqW E >@=4Jq= G I U_9 > 9TX{E�z= � >@= C J 9 I C	9 � I�= GM^�C W L�XYz= GM^ J z= X_L I E@9TG:; = C�U_9T^�U d'= C);'L�G�C
^'G =4JqW E >@=4Jq= G I C I L�G�;'L�X_;�� =4I ;'L�G�C > A =4JqW E >@=4Jq= G I U_9 > 9TX{E�z= U_9TX�X = C W 9TG�;'L�G I ��CD9TG I z= fT^�E@\�L >@= G I C47
a
L � HT^'X = g J 9TG I X = ^'G =4JqW E >@=4Jq= G I U_9 > 9TX{E�z= CD^'X >@= X'z= C = L�^ > E@G$z= L E@X =�� � =4I > A =4JqW E >@=4Jq= G I

C I L�G�;'L�X_;)LTC�CD9'U E�z= � >@= C�CD9 JqJq=4I C2; =�� CD9TG I X =4W X'z= C = G I z= C W L�X�; = C = G I E = X_C�( >@= C = G I E = X_C W L E@X_C2CD9TG I
G'9 E@X_C � >@= C E JqW L E@X_C � > L�G�U4C��T; = ^�� CD9 JqJq=4I C ./=4I X U_9 JqJ ^ I�= G I CFE , . F X , �+6'7Ta = C J 9 I C29 � I�= GM^�C
W L�X�z= GM^ J z= X_L I E@9TG); = C$U_9T^�U d'= C$CD9TG I X = C W�= U I E@\ =4Jq= G I s�¯�sT6T[TsT6T[TsT6�`Ms�¯ =4I s�¯�sT6TsT[TsT6TsT[T6�`�¯ ��fT^�E
CD9TG I ��E = G z= fT^�E@\�L >@= G I C47�a
L+U =?>v> ^ >@=�> L W�> ^�C d L�^ I�= ; = > L � �'X =$& !:X =4W 9MC = CD^'X > L � �'X =$& �;'L�G�C > A =4JqW E >@=4Jq= G I U_9 > 9TX{E�z= � I L�G�;�E]C�fT^
A =?>v>@= X =4W 9MC = CD^'X & � ;'L�G�C > A =4JqW E >@=4Jq= G I C I L�G�;'L�X_;�( >@=
W L�X_LT;M9 � = G
A = C I fT^
A L W'W L�X = G I ��U4L�X	s =4I 6)U_9 JqJ ^ I�= G I 7
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R E@HT^'X = g�(�p JqW E >@=4Jq= G I C��DL���U_9 > 9TX{E�z= �����$C I L�G�;'L�X_;��'CD^'X	X'z= C = L�^ > E@G$z= L E@X =

����� � �� � � &���� � � �!� �����#" �� �
�k^'G�X'z= C = L�^ � ; = ;�E Jq= G�CFE@9TG�C���U_9 > 9TX{E�z= L�\ = U � U_9T^ >@= ^'X_C ��9TG W�= ^ I LTC�CD9'U E = X
^'G � '������$&� , �	����<�<9�	� '�4 �M; = ;�E Jq= G�CFE@9TG�C+Z'¯ �T;�z=?� G�E U_9 JqJq= CD^�E I ( >@= C$CD9 JqJq=4I C�; = 4 CD9TG I|>@= C�U_9T^ W�>@= C�� 
 W . � � W 9T^'X
I 9T^ IK= G I E = X .�=4IKI 9T^ I CD9 JqJq=4I 
 ; =�� ��; = U_9T^ >@= ^'X O �3./J 9'; � �'^'GYL�X_U�; = 4 � 9 E@G I � 
 W . �	<L
� ��WCX ��CFE 
 =4I	� CD9TG I \T9 E]CFE@G�C$;'L�G�C � � =4I CFE . M X M . Z � 7
~29T^'X$^'G = \�L >@= ^'XK;M9TG'G$z=4= ; = > A = G I E = X . � > A = G�C =4J � >@= ; = CKCD9 JqJq=4I C�� 
 W . �2; =�� C = X_L)L W'W�=?> z=

U_9T^�U d'= GM^ J z= X�9 E � W L�X	;�z=?� G�E I E@9TG �M^'G = U_9T^�U d'=�= C IKJ 9TG'9'U_9 > 9TX = 7'p � =4JqW�>@= C�(
¯T7Ka = X'z= C = L�^ w = ^�E >v>@=4I z= LTC�CD9'U E�z= L�^�X'z= C = L�^ > E@G$z= L E@X = U_9 > 9TX{E�z= ; = > L � HT^'X = Z

 �DL�� � = C I >@= X'z= C = L�^
U4L�X�X'z= ; = > L � HT^'X = �

 �DL���� >@= CKU_9T^�U d'= CKCD9TG IKd 9TX{E@N49TG I L >@= C �_7
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�DU��
R E@HT^'X = � ('��z= C = L�^���w = ^�E >v>@=4I z= C

6'7Ka = X'z= C = L�^�w = ^�E >v>@=4I z= LTC�CD9'U E�z= L�^3X'z= C = L�^3U4L�X�X'z= U_9 > 9TX{E�z= ; = > L � HT^'X = Z

 ����� � = C I >@= X'z= C = L�^
U_^ ��E]fT^ = U = G I X'z= ��9TG > A 9 � I E = G I
= G�L � 9T^ I L�G I L�^�� CD9 JqJq=4I C2;/A ^'GqX'z= C = L�^)U_^ ��E]fT^ = �MU_9 > 9TX{E�z= C
= G � > L�G�U � >@= C�U = G I X = C	; = C�U_^ � = C3z=?> z=4Jq= G I L E@X = C �'U_9 > 9TX{E�z= C = G3G'9 E@X	(�\T9 E@X > L � HT^'X = �

 �����_7
� E@G�CFE U d LTfT^ = CD9 JqJq=4I ; = > L)U_9T^�U d'= .2W 9MC�CMz= ; = ��\T9 E]CFE@G�C|E JqJ z= ;�E]L I C�� >@= C$CD9 JqJq=4I C$;M^
U_^ � = ;M9TG I E > = C I >@= U = G I X = � �'X'z=4W L�X I E]C�;'L�G�C >@= CKU_9T^�U d'= C . F ¯ =4I�. Z ¯T7

['7Ka = X'z= C = L�^ w = ^�E >v>@=4I z= LTC�CD9'U E�z= L�^kX'z= C = L�^ d'= � L�HT9TG�L > U_9 > 9TX{E�z= ; =�> L � HT^'X = Z

 �DU�� � = C I >@=
X'z= C = L�^VU_^ ��E]fT^ = ����� ; \T9 E@XKC = U I E@9TG:6'7 ` W 9T^'X > L);�z=?� G�E I E@9TG:; = CKX'z= C = L�^�� �����27�� d LTfT^ =
d'= � L�HT9TG = ;M^YX'z= C = L�^ W�> L�G = C I U_9TG�CFE];�z= X'z= U_9 JqJq= > L W X�9 �F= U I E@9TG3;/A ^'GnU_^ � = � W 9MCMz= CD^'X
> L W 9 E@G I�= � �2U d LTfT^ = CD9 JqJq=4I ; = > L3U_9T^�U d'=%. � W 9MC�C4<= ; = [:\T9 E]CFE@G�C E JqJ z= ;�E]L I C�;'L�G�C > L
U_9T^�U d'=]. Z+¯ � =4I [ �_\T9 E]CFE@G�C$CD^�E@\�L�G I C �);'L�G�C > L)U_9T^�U d'= . Zn6 (M\T9 E@X > L � HT^'X = �

 �DU��_7

�KGqX'z= C = L�^ w = ^�E >v>@=4I z=$W�= ^ I �=4I X = �&����� � � '��= GV;�E@X{E@H = L�G I >@= C�L�X_U4C�; = C$U_9T^�U d'= C E@G�w z= X{E = ^'X = C2\ = X_C
>@= C�U_9T^�U d'= C�CD^ W z= X{E = ^'X = C�� E > G
A e3L � L J L E]CK;/A L�X
�=4I�= <L > A E@G I z= X{E = ^'XK;/A ^'G = U_9T^�U d'= ���cE > W�= ^ I �=4I X =
'�	��� �@. ��= G:L � 9T^ I L�G I|>@= C$L�X_U4C�� 
 W . � � � 
 W . Z � �_7'~�L�X = � =4JqW�>@= >@= X'z= C = L�^ w = ^�E >v>@=4I z= z=4I�= G�;M^:LTC%

CD9'U E�z= L�^qX'z= C = L�^ > E@G$z= L E@X =�= C I ^'G�X'z= C = L�^ I X{E]L�G'HT^ > L E@X = ��9 � I�= GM^ = GVL � 9T^ I L�G I ; = C$L�X_U4C2\ = X I E]U4L�^��
<L > L � HT^'X = �

 �DL��_7

����� ��
 �!� �'& ��� ��� ��� � " � � &)�!� $ &���� �!���_�� �� � �#"%��$ � � ����$Q� � " �
	�
 ,% �/�'#% * % � � �&��� � � � � '������$&� ���&<9�&��� '��� . � . ��A�� � ����� � C � 4 <9�E� '������$&� , �	����<�<9�	� '�E�&����� � � '�
�+����� . � ��� . � . ��A�� � ����� � C Z�¯ �G�	� 4 �G<9� � '������$&� '�	��� �@. � ��- <*� �
�+����� � � ����� � ���	����� � � � ���%�
0 � �%$&A�� . ��� � �%��� 0 � 0 � �%$&A�� . �������������	����� � ��� � ���������������G���������*�	�*$ � ��A�$&��� . ����� "4'����� . �����&���%�����
01� � �	�����	<�<9�����>����� 4 � � �%��� 0 ��4 � �

� �%�	� ) ��� CD9 E I � >@= G'9 J �'X = ; = U_9T^ >@= ^'X_C$; =�� � W L�X$;�z=?� G�E I E@9TG�;/A ^'G =4JqW E >@=4Jq= G I U_9 > 9TX{E�z=�� �
U d LTfT^ = U =?>v> ^ >@= � ��WCX �2fT^�E G
A L W'W L�X I E = G I$W LTC�<L > L���LTC = ; = > A =4JqW E >@=4Jq= G I � W 9MC�C4<= ; = ^'G = \T9 E]CFE@G =
� 
 W . ��;'L�G�C > A ^'G = ; = C � U_9T^�U d'= C E@G�w z= X{E = ^'X = C47�y E X 1 . Z � �/L > 9TX_C 
 1 � �/U4L�X >@= C	U_9T^�U d'= C .�=4I
. Z � 9TG I	J �=4Jq= U_9T^ >@= ^'X	�
;M9TG�U)CFE > A =4JqW E >@=4Jq= G I	= C I C I X{E]U I �'9TGnL X M . Z � 7/~�L�X�;�z=?� G�E I E@9TG
;/A ^'G:X'z= C = L�^ w = ^�E >v>@=4I z= 9TX{E = G I z= � E > = �ME]C I�= ^'G3L�X_U�� 
 W . � � � ��WCX ��;'L�G�C�4 � � =4I	J �=4Jq= ;'L�G�C�4�CFE
> A =4JqW E >@=4Jq= G I$= C I C I X{E]U I 7

6T[



� =�W X�9'U d'=�= G W X�9'U d'= ��9TG = G3;�z= ;M^�E I fT^ = � W 9T^'X I 9T^ I�= U =?>v> ^ >@= ; =�� ��E > = �ME]C I�= ^'G3U d'=4J E@G
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