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Abstract 
We examine competition in the hospital industry, in particular the effect of ownership type (for-profit, 
no-for-profit, government). We estimate a structural model of demand and pricing in the hospital 
industry in California, then use the estimates to simulate the effect of a merger.  California hospitals in 
1995 face an average price elasticity of demand of –4.85.  Not-for-profit hospitals face less elastic 
demand and act as if they have lower marginal costs.  Their prices are lower than for-profits, but 
markups are higher.  We simulate the effects of the 1997 merger of two hospital chains.  In San Luis 
Obispo County, where the merger creates a near monopoly, prices rise by up to  53%, and the predicted 
price increase would not be substantially smaller were the chains not-for-profits. 
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,.CA%B,.#½jCD,.!�½jÑ-!�,��-#fÑ-!�$&°0$&%-:B7 <�= «_>�«�>�#�H-@-$J«_>�°;, .«0!�@-$�3�«0!�«_%{#É#�$?4�«�Ñ�«0!�$J,e@->0NÈH->�«s@-$�3�«0!�«_%V#É:.«0,.:.!��"Ñ = $&°��.%-@
Ñ-!�,e@-H-°;#�4��"!�Í.«0#�>0N��.%�@}«_4�Ñ�3J,*)b@�$�3y«0!�«_%{#tCDH-%�°;#�$J,I%-�.3�CZ,.!�4s>07 <�= «s!�«_@-H�°;«_@§CD,.!�4 CZ!z�.4�«0Ë�,.!�Í§4��"Í.«_>�$J#
@-$ � °0H-3J#�#�,t�.>�>�«_>�>9# = «�!�«_�.>�,I%->9CD,.!G# = «�@-$.3y«0!�«_%V#9!�«_>�H�3J#�>9�.°;!�,I>�>G# = «_>�«�>�#�H�@-$J«_>0N{3&«0#��.3J,I%B«�#�,�«0"�.3&H-�"#�«�# = «_$J!
!�«_3&�"#�$&.«�4�«0!�$J#�>07
<�= «0!�«�$&>��.3&>�,��.%f«_4�«0!�:I$&%-:�>�#�!�H-°;#�HB!z�.3 = ,I>�Ñ�$J#��.3.°;,I4�Ñy«0#�$&#�$J,I%É3&$J#�«0!��"#�H-!�«.7 �%(# = $&>�3&$&#�«0!��"#�HB!�«.Nh°;,I%->�H-4�«0!�½

3J«0.«_39@-�"#��L�"!�«�H�>�«_@ #�,�«_>�#�$&4��"#�«�4�,e@B«_3&>�,.C�@-«_4��.%-@ CZ,.! = ,I>�Ñ�$J#��.3
>�«0!�e$&°;«_>0N��.%-@�# = «_% # = «�$&%BCD,.!�4��"#�$J,I%
CD!�,I4 # = «�@B«_4s�.%-@L«_>�#�$&4��"#�$&,I%¥$&>AH->�«_@¥#�,�°0�.3&°0H-3&�"#�«�# = «�4��"!�Í.«0#�Ñ�, Ë�«0!�,.C�"�"!�$J,IH-> = ,I>�Ñ�$J#��.3&>07 < ,*Ë�% �.%-@
8($&>�#�%B«_>(ÀaK"P.PBº*Â��.%-@�ªv�"Ñ-Ñ�>G«0#v�.3j7yÀaK"P.PIQIÂ�«_�.° = H�>�«�# = «_$&!�@B«_4s�.%-@�>�)+>�#�«_4s>G#�,�°0�.3&°0H-3?�"#�«�4�«_�.>�HB!�«_>�,.CÈ# = «
4��"!�:I$?%-�.3B"�.3&HB«A,.C��.@-@-$&%-:(� = ,I>�Ñ�$&#��.3e#�,t��%B«0#¾Ë�,.!�ÍO7 < ,*Ë�%��.%-@�8($&>�#�%B«_>�ÀaK"P.PBº*Â9# = «_%�!�«0:.!�«_>�>GÑ-!�$&°;«_>�Ñ��.$&@
¸+) = «_�.3&# = Ñ�3&�.%->�#�, = ,I>�Ñ�$J#��.3&>(,I%b# = «_$J!�4�«_�.>�H-!�«�,.Cv� = ,I>�Ñ�$&#��.3 �Ì>(4��"!�:I$&%-�.3
"�.3&HB«��.%�@ ��%-@ # = �"# = ,I>�Ñ�$�½
#��.3&> = �*+$&%-:�� = $J: = 4��"!�:I$&%-�.3l"�.3&HB«.N�«_$J# = «0!�¸�«_°0�.H->�«�,.CG$&>�,I3&�"#�$&,I% $&% Ñ-!�,e@-H-°;#�>�Ñ��.°;«�,.!(¸y«_°0�.H�>�«t,.C = $J: =
�_.«0!z�":.«�H-#�$&3&$J#¾).N-!�«_°;«_$J.« = $J: = «0!�ÑO�_)e4�«_%{#�>_7�ªv�"Ñ-Ñ�>A«0#(�.3a7lÀaK"P.PIQIÂ�!�«0:.!�«_>�>�# = «_$&!�4��"!�:I$?%-�.3�"�.3&HB«f4�«_�.>�HB!�«
,I% = ,I>�ÑO$J#��.3GÑ�!�,��-#�4��"!�:I$&%->��.%-@ >�$&4s$&3&�"!�3J)!��%�@}� Ñ�,I>�$J#�$J.«�!�«_3&�"#�$&,I%-> = $JÑ�7cªv�"Ñ�Ñ�>f«0#��.3j7vÀaK"P.PBº*ÂzNA$&% �.%
�"Ñ-Ñ-!�,I�.° = >�$&4s$&3&�"!G#�,�,IH-!�>0NBH->�«�# = «_$J!A@B«_4��.%�@�«_>�#�$&4��"#�«_>v#�,�>�$&4�H-3&�"#�«(4�«0!�:.«0!z>A�.%-@ ��%-@�# = �"#�4�«0!�:.«0!�>v,.C
= ,I>�ÑO$J#��.3&>�«0.«_%L$&%�4��"!�Í.«0#�>�Ë = $?° = 3&,V,.Í+�+H-$J#�«  �°;,I4�Ñy«0#�$&#�$J.«�#f¸+)s°;,I%V.«_%{#�$&,I%-�.3��.%{#�$J#�!zH->�#�4�«0# = ,+@�>�Ë�,IH-3&@
%B«0.«0!�# = «_3J«_>�>�3J«_�.@¥#�,s3&�"!�:.«�Ñ�!�$&°;«É$&%-°;!�«_�.>�«_>07
<�= $&>(Ñ��"Ñ�«0!��.3&>�,¶°;,I%V#�!�$J¸OHB#�«_>É#�,¥# = «�3&$J#�«0!��"#�HB!�«�,I%}@-$�3�«0!�«_%V#�$&�"#�«_@�Ñ-!�,e@-H-°;#É,I3&$&:.,.Ñy,I3&)¶¸+) Ñ-!�,*e$&@-$&%B:

«0e$&@B«_%-°;«�CZ!�,I4 ��%B«0Ë 4s�"!�Í.«0#��.%�@f¸+)�H->�$&%-:�@-�"#���,I%t$&%�@-$Je$&@-H-�.3&>_7�5�)Ée$J!�#�HB«�,.CB# = «v@-�"#���°;,I3?3J«_°;#�«_@�CZ,.!�# = «
= ,I>�ÑO$J#��.3�$&%�@-H->�#�!�)�Ë�«t°0�.%�H->�«�4�$&°;!�,s@��"#��s,I% $&%-@-$&+$&@�H-�.3&>0NeË = $?° =¥= �.>�%B,.#�¸�«0«_%¶°;,I4�4�,I%�3J)¥HB#�$&3&$&´0«_@¥$&%
«_°;,I%B,I4�«0#�!z$&°(>�#�H-@-$J«_>�,.Cl@�$�3y«0!�«_%{#�$&�"#�«_@�Ñ-!�,+@-H�°;#G,I3&$J:.,.Ñ�,I3J)¶À`�.3&# = ,IHB: = # = $&> = �.>�¸�«0«_%�° = �.%B:I$&%-:t!�«_°;«_%V#�3J)-Âz7
<�= «��_"�.$&3&�"¸O$&3&$J#¾)¥,.C�@B«0#��.$?3J«_@�4�$&°;!�,L@-�"#����.3&3J, Ë H->(Õ-«��B$J¸�3J)L#�,¥4�,e@B«_3
$&%-@-$&+$&@�H-�.3 = «0#�«0!�,.:.«_%B«_$&#i)�Ë�$J# = �
@-$J!�«_°;#�%B«_>�>�%B,.#�Ñ�,I>�>�$J¸�3&«�Ë�$&# = �":.:.!�«0:I�"#�«É@-�"#��e7 <�= «��_"�.$&3&�"¸�$&3?$J#i)t,.C�4s$&°;!�,f@-�"#��f�.3&>�,t�.3?3J,*Ë�>GH->9#�,f«_4�Ñ�3J,*)
�.%¥$&%�>�#�!�H-4�«_%V#�$&%B:�>�#�!��"#�«0:.)�Ë = $&° = @�$�3y«0!z>vCZ!�,I4 # = ,I>�«f°;,I4�4�,I%-3J)LH->�«_@�$&%L# = «t3&$J#�«0!��"#�HB!�«.7

� ��� ��� �Y
 � 	

1c«b4�,e@B«_3 = ,I>�Ñ�$J#��.3(4��"!�Í.«0#�>��.>�� @�$�3y«0!�«_%{#�$&�"#�«_@�Ñ-!�,+@-H�°;#s,I3&$J:.,.Ñ�,I3J).7 ³ ,I>�Ñ�$&#��.3&>L>�«_3&3�Ñ-!�,e@-H-°;#�>�# = �"#
�"!�«�@-$.3y«0!�«_%V#�$&�"#�«_@c,I%§��%VH-4t¸�«0!É,.C�@�$&4�«_%->�$&,I%->07�ÔÉ%B«�,.C�# = «�4�,I>�#f$&4�Ñy,.!�#��.%{#É@-$&4�«_%->�$J,I%->�$&>(Ñ = )e>�$&°0�.3

Á



3J,e°0�"#�$J,I%�7 ³ ,I>�ÑO$J#��.3&> = �_.«�# = «_$J!�Ñ = )+>�$?°0�.3�Ñ�3?�.%{#�$&%¶@-$?>�#�$&%-°;#�3&,+°0�"#�$J,I%�>0Ny�.%�@ °;,I%->�H-4�«0!�>�h�.3?HB«fÑ-!�,��B$&4�$J#¾)
#�,�# = «_$J!É!�«_>�$&@B«_%-°;«_>_7�� ³ ,I>�Ñ�$J#��.3?>É�.3&>�, = �_.«�@-$�3�«0!�«_%{#É!�«_3&$J:I$J,IH->�� � 3&$?�"#�$J,I%->07 <�= «0) �"!�«�@-$�3�«0!�«_%V#�$&�"#�«_@c$&%
# = «�¸-!�«_�.@-# = ,.C�Ñ-!�,+@-H�°;#�3&$?%B«f# = «0) ,�3�«0!_N�$&% # = «�#�«_° = %B,I3J,.:I$&°0�.3�>�,.Ñ = $&>�#�$?°0�"#�$J,I% ,.CG# = «_$J!�>�«0!�+$?°;«_>0NÈ$&% # = «
�+H-�.3&$J#¾)�,.C�# = «  = ,.#�«_3 #�>�«0!�e$&°;«_>�# = «0)�,�3�«0!_NB$&%�# = «_$J!vH->�«(�.%-@L@B«0Ñ�3J, )+4�«_%{#�,.C�>�#�� � %-:BNe$?%s# = «_$&!�4�,.!�#��.3&$J#i)
!��"#�«_>0N��.%-@¶Ñ-!�,.¸��"¸�3&)�$&%¶,.# = «0!(@-$&4�«_%->�$J,I%->A�.>�Ë�«_3&3j7 �Å#�>�«0«_4s>�!�«_�.>�,I%-�"¸�3J«.NO# = «0!�«0CD,.!�«.NO#�,L4�,e@B«_3 = ,I>�Ñ�$J#��.3
°;,I4�Ñ�«0#�$J#�$J,I%¶H->�$&%B:�4�,e@B«_3&>v,.C9@-$�3�«0!�«_%V#�$&�"#�«_@�Ñ-!�,+@-H�°;#�,I3?$J:.,.Ñ�,I3J).7
¹�% �.@-@B«_@ °;,I4�Ñ�3&«��e$J#¾)}$&% # = «¥°0�.>�«�,.C = ,I>�ÑO$J#��.3&>�$&>�# = �"#�4��.%V) = ,I>�Ñ�$J#��.3&>��"!�«�%B,.#½jCD,.!�½jÑ-!�,���#�,.!�:I�h½

%-$J´_�"#�$&,I%->07�� ¹ 3&$J#�«0!��"#�HB!�« = �.>�:.!�,*Ë�% HBÑ}�"!�,IH-%-@c# = «�$&@B«_�¶# = �"#t%B,.#½jCD,.!�½jÑ-!�,��-# = ,I>�Ñ�$J#��.3&>0N�H-%-3&$&Í.«�,.# = «0!
�-!�4s>0N+@-,�%-,.#v4s�k�e$&4s$J´0«(Ñ-!�,��-#�>0N+¸�HB#v!��"# = «0!�>�,I4�«ÉHB#�$&3&$&#i)�C`H-%-°;#�$J,I%ÈNVÑ�,I>�>�$&¸�3J)�!�«0Õ-«_°;#�$&%-:�# = «�Ñ�!�«0CZ«0!�«_%-°;«_>
,.C�# = «�¸�,I�"!�@�,.Cv#�!�H->�#�«0«_>0N�# = «s�.@-4�$?%-$&>�#�!��"#�,.!z>0N�# = «�«_4�Ñ�3&,*).«0«_>f4�,.!�«�:.«_%B«0!��.3&3&).NÈ,.!�# = «�Ñ = )e>�$&°0$&�.%�>�#��k3
À`®�«0Ë = ,IH->�«.N9º_¿IÄhP ² ·
�.H-3&)¶�.%-@c±�«_@�$&>�° = N�º_¿IÄ"Q ² Ò�«0«.N�º_¿IÄ+º ² Ò��"Íe@-�_Ëv�.3&3&�L�.%-@c· = $&3&$&Ñ�>�,I%�NÈº_¿.¿.MIÂzN��.%-@ ,IHB!
4�,e@B«_3�!�«0Õ-«_°;#�>�# = «�Ñ�,.#�«_%V#�$&�.3�CZ,.!�Ñ-!�«0CD«0!�«_%-°;«�@-$.3y«0!�«_%�°;«_>�$&%L# = «�@-$.3y«0!�«_%V#ACD,.!�4�>07
µe$?%-°;«�,IHB!v:.,I�.3�$&>v��>�#�!�H-°;#�HB!z�.3aNV«_>�#�$&4��"¸�3J«.Ne4�,e@B«_3-,.C�@B«_4��.%-@��.%-@�>�HBÑ-ÑO3J).N{Ë�«É3&�_)�,IH-#�# = «(>�#�!�H�°;#�HB!�«

$&%�#�«0!z4�>G,.C�# = «�@B«_4��.%-@��.%-@s>�HBÑ-Ñ�3J)�>�$&@B«_>�,.C�# = «�4�,e@B«_3a7 �%�Ë = �"#GCZ,I3&3&,*Ë�>GË�«i�-!�>�#�@B«_>�°;!�$J¸�«�°;,I%->�H-4�«0!�>0N
# = «_% Ñ-!�,e@-H-°;«0!�>_7 Ô(% # = «�>�HBÑ-Ñ�3&) >�$?@B«.NAË�«�>�Ñ�«_°0$JCD)��}4�,+@B«_3�# = �"#�#��"Í.«_>L# = «�@-$�3�«0!�$&%B:b,.¸B&«_°;#�$J.«_>L,.C
%B,.#½jCD,.!�½jÑ-!�,���#�>��.%-@�CD,.!�½jÑ-!�,���#�>A«��+ÑO3&$&°0$J#�3J)�$&%{#�,��.°0°;,IH�%{#07

����� �
	��������������������� �!

ª�,I%->�H-4�«0!�> = �_.«É��HB#�$&3&$J#¾)�CDH-%�°;#�$J,I%�@-«y��%B«_@�, .«0!�°;,I%->�H-4�Ñ-#�$J,I% ÀD,.C�%B,I%e½ = ,I>�Ñ�$J#��.3-:.,+,e@->zÂ9�.%�@s# = «}�+H-�.%e½
#�$J#¾)��.%-@ �+H-�.3&$J#¾) ,.CÉ$&%-Ñ��"#�$J«_%V# = ,I>�Ñ�$J#��.3�°0�"!�« °;,I%->�H-4�«_@�7 <�= $&>�H-#�$&3&$J#¾)}C`H-%-°;#�$J,I% @B«0Ñ�«_%-@->�HBÑ�,I% ¸�,.# =
,.¸�>�«0!�h�"¸�3&«t�.%-@ H-%B,.¸�>�«0!�h�"¸O3J«�ÀD#�,L# = «f«_°;,I%-,I4�«0#�!�$&°0$&�.%yÂ�°;,I%�>�H-4�«0!(° = �"!z�.°;#�«0!�$&>�#�$&°0>(�.%-@ HBÑ�,I%¥¸�,.# = ,.¸B½
>�«0!�"�"¸�3J«��.%�@�H-%B,.¸�>�«0!�h�"¸�3&« = ,I>�Ñ�$J#��.3�° = �"!��.°;#�«0!�$&>�#�$&°0>07
12$J# = >�,I4�«�Ñ-!�,.¸��"¸�$?3&$J#i)L°;,I%->�H�4�«0!#"zÀ%$»º'&)()()(�&+*eÂA¸�«_°;,I4�«_>($&3&3j7 �Å% # = $&>�°0�.>�«.N�# = «�$&%-@-$J!�«_°;#�HB#�$&3&$&#i) = «

@B«0!�$&.«_>ACZ!�,I4 °;,I%->�H-4s$&%B:-,).
H-%-$J#�>v,.C�# = «f$&%-Ñ��"#�$J«_%V#�:.,+,e@¥�"# = ,I>�ÑO$J#��.3�/�À%$ º'&)()()(�&10lÂA$&>_E

2�.�34$6587�9 .;: 3),<.>=@?�ÀA,).B&+C4.;&ED>3 ÂE& Àº*Â
F'�9j�X/ZX/Zm<z/ZDo}[DqJv�^�oEG�tMmnhy{�o<[Jjk^?q�X�hk��v�ZO[DqJX�^'Z-c § h�vkt"w�^'q�oEGeqJ^-l-^-hy[�~�mn~�^'qJZ�X/h X/h��SvkZO[DqJX�m<zgo<qJrFm<hkX�H2ms[JX/oFh j�m2f�^IG�oyl-v�ZD^2�

ZD~�^-l-XKJkl2m<z/z|{WoFhW[Jj�^�ZD~kmn[JX�m<z���X/tW^-hkZDX/o<hWoEG�~�qJo��Svkl'[e��XKL	^'qJ^-hy[JX�mn[JX/o<h L.^<c rSc/R�V�m2fSX/Z-Ry�<�F�<��MON}m<h�v�Z�H2mEP�R�N-PFPFP<M�US^-X/t}Ry�<�F��NQMS�$X/hOP�ZD^
^'[�m<z.c/R	�n�F�F�<M��9j�oFtMm<��ZD^-h�R��n�F���<b?c

R-�<�1S�oEG�jkoFZD~�X|[�m<z/Z7mnh����<�1S�oTGBjko<ZD~kX|[�m<z_w�^2��Z9pe^'qJ^�hkon[D�UGHo<qD� ~�qJoTJk[�X/h�N-PFP1V�L §�tW^'qJX/l2m<h4W7o<ZD~kX|[�m<z�§�ZDZDoyl-X�mn[JX/o<h_R�N-PFPF�Fb?c

¼



Ë = «0!�« : 3�$&> = ,I>�Ñ�$J#��.3-Ñ�!�$&°;«.N C .È�"!�«�°;,I%->�H-4�«0!�° = �"!��.°;#�«0!�$&>�#�$&°0>0Ne�.%-@ D>3��"!�« = ,I>�Ñ�$&#��.3-° = �"!z�.°;#�«0!�$&>�#�$&°0>_7 <�= «
�-!�>�#�#�«0!�4 $&%�«��+H-�"#�$J,I%}Àº*Â�$&>�# = «f$&%-@�$J!�«_°;#�HB#�$&3?$J#i)L�.>�>�,e°0$&�"#�«_@ Ë�$J# = %-,I%e½ = ,I>�Ñ�$&#��.3È°;,I%->�H-4�Ñ-#�$J,I%¥�.%-@¶# = «
>�«_°;,I%-@L#�«0!z4»$?>�# = «($?%-@-$J!�«_°;#�HB#�$&3&$&#i)�CD!�,I4 = ,I>�Ñ�$J#��.3�°;,I%->�H-4�Ñ-#�$J,I%È7 � <�= «�°;,I%->�H-4�«0!A° = ,+,I>�«_>v# = « = ,I>�Ñ�$J#��.3
Ë�$J# = # = «�:.!�«_�"#�«_>�# 2>.�3"N��.%�@¥°;,I%->�H-4�«_> ,).�,I%-°;«�# = «0!�«.7��

����� � 	 ����
	����  �������� �!

³ ,I>�Ñ�$J#��.3&>�Ñ-!�,e@-H-°;«���>�$&%B:I3J«9,IH-#�Ñ�HB#0N"$&%BÑ��"#�$J«_%V# = ,I>�ÑO$J#��.3I°0�"!�«.N.CD,.!�Ë = $&° = # = «0)�° = �"!�:.«v��>�$?%B:I3J«�Ñ-!z$&°;«.7 <�= «0)
C`�.°;«f@B«_4��.%-@� 3 À : Â(ÀD# = «��":.:.!�«0:I�"#�$J,I%¶,*.«0!�°;,I%->�H-4�«0!z>zÂzNBË = «0!�« : $&>�# = «É.«_°;#�,.!�,.C��.3?3 = ,I>�Ñ�$J#��.3?>��VÑ�!�$&°;«_>0N
�.%-@ = �*.«���°;,I>�#ÉCDH�%-°;#�$J,I%���À���Âz7t¹ = ,I>�Ñ�$&#��.3 /-NÈË�$J# = ,.¸�>�«0!�"�"¸�3J«�° = �"!��.°;#�«0!�$&>�#�$?°0>�� 3��.%-@cH�%B,.¸�>�«0!�"�"¸�3J«
°;,I>�#½i> = $JCZ#�«0!z>�� 3.N�° = �"!�:I$&%B:��LÑ-!z$&°;« : 3"NÈC`�.°0$&%B:L,.# = «0! = ,I>�Ñ�$J#��.3&>(° = �"!�:I$&%B:LÑ-!z$&°;«_> :�� 3"N��.%�@�Ñ��_)e$&%B:LËv�":.«_>
� #�,s$J#�>�$?%BÑ�HB#�>0N+Ë�$&3?3O«_�"!z%�Ñ-!�,��-#�>�,.C¾E
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¹ >�$&%-:I3J«;½ = ,I>�Ñ�$&#��.3aN0Ñ-!�,��-#½i4s�k�e$&4s$J´_$&%B:��-!�42Ñ�3?�_)e$&%B:A��5�«0!�#�!��.%-@�Ñ-!�$&°0$&%-:�:I�.4�«G>�«0#�>�$&#�>�Ñ-!�$&°;«��.°0°;,.!�@�$&%B:
#�,�# = «fCD�.4�$?3&$&�"!��-!�>�#v,.!�@-«0!�°;,I%-@-$J#�$&,I%�E
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� �.%{) = ,I>�Ñ�$J#��.3��-!z4�>��"!�«�%B,.#½jCZ,.!�½jÑ-!�,��-#0N+�.%-@�# = «�# = «0,.!�«0#�$&°0�.3y3&$J#�«0!��"#�HB!�«A#i)+Ñ�$&°0�.3&3J)�@B«_�.3&>�Ë�$J# = # = $?>9¸V)
�.>�>�H�4�$&%B:�# = �"# = ,I>�Ñ�$J#��.3&>A4s�k�e$&4s$J´0«���HB#�$&3?$J#i)�CDH-%�°;#�$J,I%�NB>�HB¸�&�«_°;#�#�,s��¸-!�«_�"ÍV½j«0.«_%¶°;,I%->�#�!z�.$&%{#07�¹ #¾)VÑO$&°0�.3
° = �"!��.°;#�«0!�$J´_�"#�$J,I%¶$&>�# = �"#�%B,.#½jCD,.!�½jÑ-!�,��-# = ,I>�Ñ�$J#��.3&> = �_.«t��4s$&>�>�$J,I%�,.C�Ñ�!�,*e$&@-$&%-:t°0�"!�«É#�,�# = «É°;,I4�4�H-%-$J#¾).7
1c«b°0�"Ñ-#�HB!�« # = $&>s¸+) >�Ñy«_°0$&CZ)e$&%B:b# = «�H-#�$&3&$J#¾) CDH-%�°;#�$J,I% CD,.!¥%B,.#½jCD,.!�½jÑ-!�,���#�>��.>�@-«0Ñy«_%�@-$&%B:b,I% �+H-�.%V#�$J#i)
Ñ-!�,e@-H-°;«_@È7f1c«��.3&>�,¥$?%-°03&H-@B«tÑ-!�,��-#�>É�.>f�.%c�"!�:IH-4�«_%V#É#�,¥°0�"Ñ-#�HB!�«��.%V) ,.# = «0!�,.¸�&�«_°;#�$J.«_>�%B,.#½jCD,.!�½jÑ-!�,��-#�>
4��*) = �_.«.N�# = H->&%('*),+ $-%�À � &.LÂz7 ³ ,I>�ÑO$J#��.3&>v# = «_% ° = ,+,I>�«�Ñ-!z$&°;«(#�,s>�,I3J.«.E
/10 G�l-o<v�qJZD^FR<jk^2mnz|[Jj"X/hkZDvSqJ^'qJZ�~�z�m-{m]f�^'qD{�z�msqJrF^eqJo<z�^eX�hl-o<hkZDvktW^?q�l�jkoFX/l-^uoEGkjkoFZD~�X|[�m<z.RFw�on[Jj"X/hk��X|qJ^-l'[Jz|{�wy{�m+L	^-l'[JX/hkr�[Jjk^gl-oFZO[

w�o<qJh�^�wy{il'oFhkZDv�tW^'qJZ-R�m<hk�}��X|qJ^-l'[Jz|{iwy{ qJ^'ZO[DqJX�l?[JX�h�r�[Jjk^-X|q]l�jko<X�l'^-Z-c32 ^���^'qJX/f�^�[Jjk^�X/h��SX/qJ^'l'[�v�[JX/z/X/[¦{ G�vkh�l'[JX/oFh}X/h}^-x�vkmn[JX/oFh L Q�b
GHqJo<t mWtWo���^'z_p]jkX/l�j m<l-l-o<vkhy[JZ�GHo<q7[Jj�^"X/tW~km<l'[�oEGujk^2mnz|[Jj X/h�ZDv�qJ^'qJZ�oFh�l-oFh�ZDvktW^'q�l�jkoFX/l-^"X/h�m<h m<~�~�^-h��SX/`}m2fFmnX�z�mnwkz/^�o<h�[Jj�^
p9^'w_ceUS^-^7j�[D[J~54 676sp�p�p�c q98 ^Fc o<qJr:6stMm<X/h;6sZDvk~S�¦tMms[2c j�[JtWz.c
< 2 ^�[DqJ^-mn[>=1?Bm<Z�m Jk`S^2��l'oFhkZDv�tW^'qul?jkmnq�m<l?[J^'qJX/ZO[JX�l<c�2 ^7�SX/ZDl-vkZDZe[Jj�X/Z9m<ZDZDv�tW~�[JX/oFhMmnh��WX/tW~kz/X/l2mn[JX/o<hkZ GHo<q9[Jj�^�^'l-oFh�oFtW^'[DqJX/l-Z

X/h�US^'l'[JX/oFh Vyc/NFc
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� (��E( � 3	� ��
 #

�%¶# = «��"¸�,*.«.N ��
 # �"!�«t# = «�>�4��.3?3J«_>�#�Ñ�!�,��-#�>�À`3&�"!�:.«_>�#É3J,I>�>�«_>zÂA� = ,I>�ÑO$J#��.3�4��*) >�H�>�#��.$&%�7�5�«_3J, Ë�N� 3�$&>
# = «�Òl�":.!��.%B:.«s4�H-3J#�$JÑO3&$J«0!�,I%�# = $&>É°;,I%->�#�!��.$?%{#07 <�= «�Ñ-!�,.¸�3J«_4Ï3J«_�.@->(#�,¥�LÑ-!z$&°0$&%B:�«��VH��"#�$J,I%�À`�":I�.$&%cCD,.!f�
>�$&%-:I3J«;½ = ,I>�Ñ�$&#��.3u��!�46Ñ�3&�*)+$&%-:��s5�«0!�#�!��.%-@�:I�.4�« ÂzE
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<�= $&>�«��+H-�"#�$J,I%�>�HB:.:.«_>�#�>(# = �"#�# = «tÑ-!z$&%-°0$JÑ��.3È¸y« = �_e$J,.!��.3�@-$�3�«0!�«_%-°;«f¸�«0#¾Ë�«0«_%�CD,.!�½jÑ-!�,���#��.%-@ %B,.#½jCD,.!�½
Ñ-!�,���# �-!�4s>s$&>�# = �"#L%B,.#½jCZ,.!�½jÑ-!�,��-# �-!�4�>s¸�« = �_.«c3&$JÍ.« CZ,.!�½jÑ-!�,��-#��-!�4�>sË�$J# = @-$�3�«0!�«_%{#�°;,I>�#�CDH-%�°;#�$J,I%->
À`@-$�3�«0!�$&%-: ¸+)}# = «¥HB#�$&3&$J#¾)b#�«0!�4 � # = «¥>�«_°;,I%-@ #�«0!z4 $&% # = «�«��eÑ-!�«_>�>�$&,I% �"¸y, .« Âz7 <�= $?>�$?%->�$J: = #¥À`@-HB«L#�,
Ò��"Íe@-�*Ë��.3&3?�t�.%-@L· = $&3&$JÑO>�,I%�N-º_¿.¿.MIÂ�$&>�CZ,.!z4��.3&3J)�°;,.!�!�«_°;#v$?%s,IHB!A>�«0#�#�$?%B:tË�$J# = # = «(�.@�@-$J#�$J,I%-�.3O�.>�>�H-4�Ñ-#�$J,I%->
# = �"#0EAº*Â�# = «�4��"!�:I$?%-�.3�HB#�$?3&$J#i)t,.C�Ñ-!�,��-#�$&>�°;,I%->�#��.%V#0NB�.%-@�KIÂ9# = «�Ñ�!�,��-#G°;,I%->�#�!��.$&%V#�@B,+«_>G%B,.#�¸�$&%-@È7l¬�%-@B«0!
# = ,I>�«�°;,I%-@-$J#�$&,I%->0N{%B,.#½jCD,.!�½jÑ-!�,��-#�>G¸�« = �*.«�«��B�.°;#�3J)�3&$&Í.«�CZ,.!�½jÑ-!�,��-#�>0NV«��e°;«0Ñ�#�Ë�$&# = @-$�3�«0!�«_%V#G°;,I>�#�CDH-%�°;#�$J,I%->07
µ+«0#�#�$&%-:}# = «c4��"!�:I$&%-�.3(HB#�$&3&$&#i) ,.C�Ñ-!�,��-#�>�#�, ,I%B«�ÀDË�$J# = ,IHB#�C`HB!�# = «0!L3J,I>�>�,.Cf:.«_%-«0!��.3&$J#¾)BÂzN�# = « Ñ-!�«0e$J,IH->
«��+H-�"#�$J,I%�!�«_@�H-°;«_>A#�,BE
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<�= $&>�Ñ-!�,.Ñ�«0!�#¾) = �.>�# = «¥¸�«_%B«y�-#�# = �"#�>�#��.%-@-�"!�@ #�«_° = %-$ �+HB«_>�%-,*ËÓ4s�_) ¸�«¥�"Ñ-Ñ�3&$J«_@ #�,}# = «¥%B,.#½jCD,.!�½
Ñ-!�,���#���!�4�>07 <�= «�@-$?>��.@B"�.%{#��":.«�$&>(# = �"#�À`H->�$&%-:�# = «sÑ-!�$&°0$&%-:s«��+H-�"#�$J,I%OÂ�Ë�«s°0�.%-%B,.#�>�«0Ñ��"!��"#�«_3J)�$&@B«_%V#�$JCD)
@-$�3�«0!�«_%-°;«_>�$&%�:.,I�.3&>�¸�«0#iË�«0«_%LCZ,.!�½jÑ�!�,��-#��.%�@�%B,.#½jCD,.!�½jÑ-!�,��-#��-!�4�>GCZ!�,I46@-$.3y«0!�«_%�°;«_>�$&%�°;,I>�#�>v¸�«0#iË�«0«_%L# = «
#iË�, CZ,.!�4s>07�� ³ «0!�«_�"CD#�«0!_N9Ë�«sË�$&3?39>�Ñ�«_�"Í ,.C+ ¸�« = �*+$&,.!��.3 #¥4��"!�:I$&%-�.3�°;,I>�#�>_N9Ë = $&° = Ë�«�Ë�$&3&39@-«_%B,.#�« !���!�" N
4�«_�.%-$?%B: !��!�" CD,.!�CZ,.!�½jÑ-!�,��-#��.%-@ !��!�" = !��!�" CD,.!�%B,.#½jCD,.!�½jÑ-!�,���#W�-!�4�>07
� H-3J#�$�½jÑO3&�.%{#�-!�4�>�À`°0�.3&3J«_@s4�H-3J#�$ = ,I>�Ñ�$J#��.3B>�)+>�#�«_4s>zÂ��"!�«�°;,I4�4�,I%L$&%s# = $&>�$&%-@-H->�#�!�).N{>�,tË�«(�.°0°;,IH-%V#�CD,.!
����o<[D� G�onqD� ~�qJoEJ�[Wmnh���G�onqD� ~�qJoEJ�[ J�qJtWZ�msqJ^iz/X�P�^-z|{¥[Jo j�m2f�^ ��XKL	^'qJ^'h�["l-o<ZO[JZ�w�^-l2mnvkZD^�oTG][Jjk^-X|qW�SXKL	^'qJ^-hy[Wmnl-l-^-ZDZ�[Jo�l2mn~kX|[�m<z

tMmnq%PF^'[JZ-c$�konqD�¦~SqJoEJ�[JZ9l2m<h q�m<X/ZD^Yl2mn~kX|[�m<z	[Jj�qJo<vkr<ji^2xyv�X/[¦{WX/ZDZDvk^FRSp]jkX/z/^Yh�o<[D� G�onqD�¦~SqJoEJ�[JZ9l2m<h�hkon[2c�W�o2p9^-f�^?q2R�h�o<[D� G�onqD� ~�qJoEJ�[JZ9l2mnh
oEG�[J^-h}X/ZDZDvk^Y[�ms`�� m<��f<m<hy[�m<r<^2���S^-w�[2c
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>�HB¸O>�#�$J#�HB#�$J,I%��.4�,I%B:sÑ�3&�.%V#�>A�.%-@L# = «�°;,+,.!�@-$&%-�"#�$&,I%�,.C�Ñ-!�$?°0$&%B:B79ÒÈ«0#�� ¸�«É� 0�� 0b4��"#�!z$���Ë�$&# = � 3�� $ º
$JC = ,I>�Ñ�$J#��.3?> /§�.%-@�� = �_.« # = «¥>��.4�«¥, Ë�%B«0!��.%-@�� 3	� $�P�,.# = «0!�Ë�$&>�«.7 Î�«_%B,.#�«¥¸+)�
 ! "! 9� # = « 0�� 0

@B«_4��.%�@ @-«0!�$J"�"#�$J.«�4��"#�!�$���7 µ+#��.°�Í+$&%-:bHBÑ # = «_>�«LÑ-!�$&°0$?%B:¶«��+H-�"#�$J,I%->_N�>�,I3Je$&%B: CZ,.!�Ñ�!�$&°;«.NG�.%-@ @-«_%B,.#�$&%B:
«_3J«_4�«_%V#½j¸+){½j«_3J«_4�«_%{#fÀ ³ �.@-�.4��"!�@yÂG4s�"#�!�$���4�H-3J#�$JÑO3&$&°0�"#�$J,I%�¸+)�� )e$J«_3&@->�# = «�Ñ-!�$&°0$?%B:f«��+H-�"#�$J,I%L$&%�CD�.4s$&3&$&�"!
CD,.!�4�E

�6$�� � ���
� �� =�������� � 

� : ���
� �  ÀaÃIÂ

1c« = �*.«v%-,*Ë ° = �"!z�.°;#�«0!�$J´0«_@�@B«_4��.%�@t�.%-@�>�HBÑ�Ñ�3J).N*Ë = $&° = CD,.!�4 # = «�¸��.>�$&>ÈCD,.!
,IHB!l«_°;,I%-,I4�«0#�!�$&°v4�,e@B«_3a7

� � e� 
1c«�H->�«v@-�"#���CD!�,I4 # = «�ªv�.3&$JCD,.!�%-$&��Ô � °;«�,.C�µ+#��"#�«0Ë�$?@B« ³ «_�.3J# = ·�3&�.%-%-$&%-:��.%-@�Î�«0.«_3J,.Ñ�4�«_%V#�ÀjÔ�µ ³ ·GÎ�ÂzN��! 
Ë = $?° = 4s�.$&%{#��.$?%->t� "�"!�$J«0#i)§,.C�@-�"#��.>�«0#�>�,I%}h�"!z$J,IH->��.>�Ñ�«_°;#�>t,.C = «_�.3J# = °0�"!�«�$&% ªv�.3?$JCZ,.!z%-$&�e7¥5�«_3J,*Ë6Ë�«
@B«_>�°;!z$J¸�«É«_�.° = ,.C9# = «fÑO�"!�#�$&°0H-3&�"!�@-�"#��.>�«0#�>�Ë�«�@B!��*Ë HBÑ�,I%¥�.%-@¶# = «t°;!z$J#�«0!�$&��CD,.!�>�«_3J«_°;#�$&%B:�>�HB¸�>�«0#�>�,.C9# = «
@-�"#��e7

" ��� # 	 � �O�!��

1c«�@B!��*Ë @-�"#�� CZ,.!�º_¿.¿.¼ CD!�,I4�# = !�«0«s,.C�# = «�@-�"#��.>�«0#�>�4s�.$&%{#��.$?%B«_@b¸+)}Ô�µ ³ ·GÎ�E�# = «��.%-%+H-�.3�@-$&>�° = �"!�:.«
@-�"#��eN�# = «��.%-%+H-�.3���%-�.%-°0$&�.3�@-�"#��eN��.%-@ # = «¥�VH��"!�#�«0!�3J)(��%��.%-°0$&�.3�@-�"#��e7�º_¿.¿.¼L$&>���:.,+,+@ ).«_�"!É#�,L«��e�.4s$&%B«
¸�«_°0�.H->�«�$J#A$&>v@-H-!�$&%B:�# = «(#�$&4�«ÉÑ�«0!�$J,e@�CZ,.!AË = $&° = Ñ-!�«0+$J,IH�>�>�#�H-@-$J«_> = �*.«�CZ,IH�%-@�Ñ-!�$&°;«É°;,I4�Ñ�«0#�$J#�$J,I%�#�,�¸�«
Ñ-!�«_>�«_%{#�$&%�# = « = ,I>�Ñ�$J#��.3�>�«_°;#�,.!�$&%¶ªv�.3&$JCD,.!�%-$?�f�.%-@�$J#A$&>v#¾Ë�,s).«_�"!�>�¸�«0CD,.!�«(# = «�@-�"#�«É,.C�# = «�4�«0!�:.«0!�Ë = ,I>�«
«�3�«_°;#�>�Ë�«f>�$&4�H-3&�"#�«.7

" ��� �A� $ � <�&%����&' �)(�� 	��

¯G�.° = %-,I%e½iÊB«_@B«0!��.3 = ,I>�Ñ�$&#��.3È$&% ªv�.3?$JCZ,.!z%-$&��$&>�!�«��VH-$&!�«_@L#�,�>�H-¸�4�$J#�@-$?>�° = �"!�:.«f@-�"#���#�,�Ô�µ ³ ·GÎ�7OÊ-,.!�«_�.° =
Ñ��"#�$J«_%V#�@-$?>�° = �"!�:.«�@-HB!�$&%-:t# = «f).«_�"!_N���!�«_°;,.!z@¥$&>v:.«_%B«0!��"#�«_@È7
¹�4�,I%B:�# = «G$J#�«_4�>È°;,I3?3J«_°;#�«_@fCD,.!È«_�.° = @-$?>�° = �"!�:.«G�"!�«�Ñ��"#�$&«_%{#�@-«_4�,.:.!��"Ñ = $?°0>GÀ`�":.«.N.>�«��yNh!��.°;« ÂzN.@-$&�":I%-,I>�$&>

À`>�«0.«0!��.3vÎ(±�' �.%-@ ��ªvÎÉ¿ ½ÅªA� °;,+@-«_>zÂzN��2��#�!�«_�"#�4�«_%V#¥À`>�«0.«0!��.3 ��ªAÎ(¿ ½Åª�� °;,e@B«_>zÂzN��.% $&@B«_%V#�$.�-«0!fCD,.!�# = «
4+* jy[D[J~54 6�6sp�p�p�c oFZDj�~	��c l2mnj�p]h�^'[2c rFosf
4D4JV�,.- L ��X�m<r<hko<ZDX�Z�qJ^-z�ms[J^2��rnqJoFvk~�Z�bYm<hk�0/O�eV�P L1/¦hy[J^'qJh�ms[JX�o<h�mnze�ez�mnZDZDX�Jkl2mn[JX/o<h oEG9V7X�ZD^-m<ZD^sbYl-o��S^-Z�mnqJ^�l'o���^-Z�v�ZD^2� wy{ mnz�z

~�qJX/f<mn[J^um<hk�Y~kvkw�z/X�lgX/hkZDvSqJ^'qJZ�X/h�[Jjk^gT"c U	cBG�o<q_qJ^-l-onq���X/hkr���X�m<r<hko<ZD^-Z-cg�9jk^2/D�eV�P]mnz�ZDo�X/hkl-z/vk��^-ZuL.ZD^-~�msq�mn[J^sb_l'o���^-Z�GHo<q�[DqJ^-mn[JtW^-hy[JZ-c
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= ,I>�ÑO$J#��.3��"#�Ë = $?° = # = «�ÑO�"#�$J«_%{#�>�,IHB: = #�°0�"!�«.N�# = «ÉÑO�"#�$J«_%{#��Ì>�´_$JÑ�°;,+@-«�,.C
!�«_>�$&@B«_%-°;«.N-�.%-@�° = �"!�:.«_>07
ª = �"!�:.«_>f�"!�«s# = «  �3&$?>�#s#LÑ-!�$&°;«�CD,.!f# = « = ,I>�Ñ�$&#��.3�>�#��_).7 <�= «0) �"!�«s#i)+Ñ�$&°0�.3&3J) Ñ-!�«_>�«_%{#�«_@§,I%§� = ,I>�Ñ�$J#��.3

¸�$&3?3��.>f�¥>�H-4 ,.Cv$J#�«_4�>f4tH-3&#�$JÑ�3&$J«_@ ¸+)��¶3&$&>�#(Ñ-!�$?°;«�CD,.!f«_�.° = $J#�«_4¥7 ��% <�= «�° = �"!�:.«_>�Ë = $&° = �"Ñ�Ñy«_�"!f,I%§�
Ñ��"#�$J«_%V#��Ì>�@-$&>�° = �"!�:.«�!�«_°;,.!�@s�"!�«���Ñ�,+,.!GÑ-!�,S�+)�CD,.!G# = «�#�!��.%->��.°;#�$J,I%sÑ�!�$&°;«�Ñ��.$?@�#�,t# = « = ,I>�Ñ�$&#��.3aN{«_>�Ñ�«_°0$&�.3?3J)
$&%�!�«_°;«_%{#�).«_�"!�>07�Ô�.«0!�#�$&4�«.N-!�«_$?4f¸�H-!�>�«_4�«_%V#AÑ-!��.°;#�$&°;«_> = �_.«�«0.,I3J.«_@ �_Ëv�_)¥CD!�,I4Ó$&%->�HB!�«0!�>A4�,.!�«;½j,.!�½i3&«_>�>
Ñ��*)+$&%-: = ,I>�Ñ�$J#��.3e° = �"!�:.«_>07G�¶,I>�#�$&%->�H-!�«0!�>�%B«0:.,.#�$&�"#�«�Ë�$&# =�= ,I>�Ñ�$J#��.3&>�, .«0!�Ñ��_)e4�«_%V#�>9Ë = $?° = �"!�«A!�«_@-H�°;#�$J,I%->
CD!�,I4 ° = �"!�:.«_>07 ��0 ¹�>G�t°;,I%->�«��+HB«_%-°;«.NB° = �"!�:.«_>G]BS;p�g0S(°0�.%�%B,.#G¸�«�H->�«_@s�.>��f4�«_�.>�H-!�«�,.C�#�!��.%�>��.°;#�$J,I%�Ñ-!�$&°;« ²
�.3J# = ,IH-: = NA:I$J.«_% # = « Ëv�_) # = «0) �"!�« °0�.3&°0H-3&�"#�«_@�N�# = «0)��"!�« !�«_3&�"#�«_@ #�,}# = «��.4�,IH-%V#s,.Ct°0�"!�« �}Ñ��"#�$J«_%V#
°;,I%->�H�4�«_>07

�%��.@-@-$J#�$&,I%L#�,�# = «��"¸�,*.«f$?%BCZ,.!z4��"#�$J,I%�Ne# = «0!�«�$?>A� �-«_3&@L@B«_>�°;!z$J¸�$&%B:BNe$&%L:.«_%B«0!z�.3�#�«0!�4�>0NB# = «�Ñ��"#�$J«_%V#��Ì>
= «_�.3J# = $&%->�H-!��.%-°;«9$&%BCD,.!�4��"#�$J,I%È7 <�= «���«_3&@É@-$&>�#�$?%B:IH-$&> = «_>y�.4�,I%B:��¶«_@-$&°0�"!�«.N.�¶«_@-$&°0�.$&@�Nh5v3&HB«�ª�!�,I>�>0N ³ ��Ô�N
·G·vÔ�NB,.# = «0!�Ñ-!�$J"�"#�«É$&%->�HB!z�.%-°;«.NB>�«_3JC�Ñ��_).N��.%�@¥��"�"!�$J«0#i)L,.C
>�4��.3&3&«0!�°0�"#�«0:.,.!�$J«_>07

" ��� � � �8�A� ��� � � ��� (�� 	��

¹�%-%VH��.3���%��.%-°0$&�.3�@�$&>�°03J,I>�H-!�«_>��"!�«�>�HB¸O4�$J#�#�«_@ «_�.° = ��>�°0�.3l).«_�"!��.%-@ Ë = «_%-«0.«0!(� = ,I>�ÑO$J#��.3l° = �.%B:.«_>(, Ë�%e½
«0!�> = $JÑÈ7�µe$&%-°;«�# = «_>�«�@-$?>�°03J,I>�HB!�«_>�CD,I3&3J,*Ë = ,I>�Ñ�$J#��.3u��>�°0�.3y).«_�"!�>0N�# = «0)��"!�«É%B,.#A>�)e%-° = !�,I%-$J´0«_@�Ë�$&# = °0�.3J«_%�@-�"!
).«_�"!�>�,.!�«0.«_%¶Ë�$J# = «_�.° = ,.# = «0!_7
<�= «_>�«�!�«0Ñ�,.!�#�>�°;,I%{#��.$&%�«��e#�«_%->�$J.«�$&%BCD,.!�4��"#�$J,I%�,I%�«_�.° =�= ,I>�ÑO$J#��.3 �Ì>G°;,I>�#�>0NV!�«0.«_%VHB«_>_N+°0�"Ñ�$&#��.3aN{Ñ = )e>�$&°0�.3

Ñ�3&�.%V#0N�Ñ��*)V!�,I3&3aNA,IHB#�Ñ�H-#�>0N��.%-@2$&%V#�«0!�4�«_@-$&�"#�« Ñ-!�,e@-H-°;#�$J,I% :.,V,e@->0N��.>�Ë�«_3&3��.>L@B«0#��.$&3J«_@�$&%BCD,.!�4��"#�$J,I% ,I%
,*Ë�%B«0!�> = $&Ñb�.%-@c,I%b# = «s#i)+Ñ�«�,.CA°0�"!�«s# = « = ,I>�Ñ�$&#��.3
Ñ-!�,*e$&@B«_>�À`> = ,.!�#½j#�«0!�4¥N�3J,I%-:"½j#�«0!�4�N�Ñ�>�)e° = $&�"#�!z$&°"NÇ«0#�°*Âz7
ÊB!�,I4 # = «_>�«�@-�"#��eNGË�«�Ë�$&3&3GH->�«�$?%BCZ,.!z4��"#�$J,I%b,I% 3J,e°0�"#�$J,I%},.C�# = « = ,I>�Ñ�$J#��.3jN�, Ë�%B«0!�> = $JÑb,.C�# = « = ,I>�Ñ�$J#��.3aN
#i)+Ñ�«�,.C�°0�"!�«�Ñ-!�,*e$&@B«_@�¸+)�# = « = ,I>�Ñ�$&#��.3aN.Ë = «0# = «0!G# = « = ,I>�ÑO$J#��.3B$&>��É#�«_�.° = $&%B: = ,I>�Ñ�$J#��.3-,.!G%B,.#0NV�.%�@�Ë��":.«_>_7
µe$&%�°;«tË�«��"!�«�,I%-3J)¶H�>�$&%B: = ,I>�Ñ�$J#��.3
° = �"!��.°;#�«0!�$&>�#�$&°0>0N�Ë = $?° = �"!�«¥�B�e«_@�NÈ�.%-@ Ë��":.«_>_NÈË = $&° = ° = �.%B:.«�>�3J,*Ë�3&)
,*.«0!L# = «¶!�«_3J«0"�.%{#�#�$&4�«¥Ñ�«0!�$J,e@�N�# = «¶3&�.°�Í ,.C�>�)e%-° = !�,I%-$J´_�"#�$J,I% !�«0:I�"!�@-$&%B: = ,I>�Ñ�$J#��.3M��>�°0�.3�).«_�"!z>�$&>�%B,.#
$&4�Ñ�,.!�#��.%V#ACD,.!�,IHB!�Ñ�H-!�Ñ�,I>�«_>07
4¦� �9j�^�z/X�h�^'� X|[J^-t wkX/z/z_X/Z�hkon[]oFwkZD^?qJfFmnwkz/^Y[Jo�vkZ-R�oFh�z|{ [Jj�^Y[Jo<[�mnz_l�j�msqJrF^-Z�mnqJ^Fc
4 �2§9[�[Jj�^�[JX/tW^�oTG�oFvSq �kmn[�m�R�X/h(�9mnz�XKGHo<qJhkX�m�R�[Jj�^'qJ^�pe^'qJ^�m�f<mnqJX/^'[¦{+oEG��SX�L	^?qJ^-hy[WqJ^-X/t�wkvSqJZD^-tW^-hy[�mnqDq�m<h�rF^-tW^'h�[JZMmntWoFh�r

X/hkZDvSqJ^'qJZ�mnh��¥jko<ZD~kX|[�m<z/Z-c¥USo<tW^WX�h�ZDv�qJ^'qJZ"~�m-{ m}h�^-rFon[JX�mn[J^2� ��X/ZDl-o<vkhy[�oTL l�j�msqJrF^-Z-c¥USo<tW^W~�m-{ m�h�^-rFon[JX�ms[J^2����ms[�~�^'q��km-{
L.l2mnz�z/^2�Wm�� ¤�=?K��n� =��
	yb?c$USoFtW^�~km-{�mnhMm<tWoFv�hy[$~�^'q9�SX/ZDl?jkmnqJrF^<Ryw�mnZD^2��vk~�o<h�[Jjk^]�SX�mnrFh�oFZDX/Z-ceUSoFtW^�~km-{�m���mn[7=��C<>k@¦=�m<tWo<vkhy[
~�^'q�X/hkZDvSqJ^2��RS~�^'q]{y^2msq�� p]j�^'[Jjk^'q�onq�h�o<[�[Jj�^YX/hkZDv�qJ^-��rFoy^-Z][Jo�[Jj�^Yjko<ZD~kX|[�m<z�o<q�hkon[2c
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" ��� � � � � ��� 	���� ����� � ��� � � ��� (�� 	��

� H-�"!�#�«0!�3J)(��%-�.%�°0$&�.3l@�$&>�°03J,I>�H-!�«_>��"!�«�>�H-¸�4�$J#�#�«_@ ¸V) °0�.3J«_%-@-�"!��+H-�"!�#�«0!�>_N�>�,�# = �"#�# = «0)¶�"!�«�>�)e%-° = !�,I%-$J´0«_@
¸�,.# = Ë�$J# = # = «�@-$&>�° = �"!�:.«f@-�"#��s�.%-@LË�$J# = ,I%B«t�.%B,.# = «0!_7
ÊB,.!A# = «(4�,I>�#vÑ��"!�#0Ne# = «��VH��"!�#�«0!�3J) ��%��.%-°0$&�.3y@-�"#����"!�«É��>�HB¸�>�«0#�,.C�# = «(�.%-%+H-�.3�@-�"#��e7 �%BCD,.!�4��"#�$J,I%�,I%

°;,I>�#�>0Ny!�«0.«_%+HB«_>0Ny�.%-@¥,IHB#�ÑOHB#�>�°;,I4�Ñ-!z$&>�«f4�,I>�#�,.C9# = «��-«_3?@->07 <�= «0!�«f�"!�«.N = ,*Ë�«0.«0!_N���CD«0Ë @-�"#��s«_3J«_4�«_%V#�>
$&%L# = «��VH-�"!�#�«0!�3J)�@��"#���Ë = $&° = @B,s%B,.#��"Ñ�Ñy«_�"!�$&%L# = «f�.%-%+H-�.3�@-�"#���# = �"#�Ë�«fH->�«.7

 �'�!�,I>�>A!�«0.«_%+HB«_>0N/#� �%-«0#�!�«0.«_%VHB«_>_N/#��.%-@  �°;,I%V#�!��.°;#�H-�.3�@�$&>�°;,IH-%V#�>s#��"!�«É¸-!�,.Í.«_%L,IHB#�$?%s# = «_>�«�@-�"#���¸V)
$&%->�HB!��.%-°;«�°0�"#�«0:.,.!z$J«_>07G1c«(Ë�$?3&3-H->�«�# = «_>�«�"�"!�$&�"¸�3J«_>�#�,�4��"ÑLCZ!�,I4 # = «  �° = �"!�:.«_>s#�CZ,.!v«_�.° = °;,I%->�H-4�«0! "9$&%
# = «�@-$?>�° = �"!�:.«�@-�"#���#�,���"�"!�$&�"¸�3&«�Ë�«f°;,I%->�#�!zH-°;#�°0�.3&3J«_@  �%B«0#�° = �"!�:.«_>_N/#�Ë = $?° = Ë�«ÉË�$&3&3y@B«_%B,.#�« : 3 , . 7 <�= «
°0�.3&°0H-3?�"#�$J,I%¥$&>0E

: 3),). $��	� ��
����� .��
C *������ 0����3 = � C�������� 0����3 5  �� ����� 0��!�3

� C * �"��� 0 ���3 = � C�� ����� 0 ���3
ÀjÄ.Â

<�= «�>�)e4f¸�,I3&>9!�«0Ñ-!�«_>�«_%V#�Àj'(± ��Â9:.!�,I>�>G$?%BÑ��"#�$J«_%V#9!�«0.«_%+HB«�CD!�,I4  ,.# = «0!�# = $&!�@�Ñ��"!�#¾)�#t$&%->�HB!�«0!�>�ÀDÑ-!�$J"�"#�«
Qh!�@�Ñ��"!�#¾) $&%->�HB!�«0!�>0Nv!�,IH-: = 3J)-ÂzNfÀj'(±�Ô�Âs:.!�,I>�>�,IHB#�Ñ��"#�$J«_%V#L!�«0.«_%+HB«_>LCZ!�,I4 # = «_>�«�$?%->�HB!�«0!z>��.%-@ À`Î(¯GÎ�Â
°;,I%V#�!��.°;#�H-�.3G@-«_@-H-°;#�$J,I%->�CD!�,I4Ï# = «_>�«�!�«0.«_%VHB«_>_Nl$a7Ç«.7JNÈ@-$?>�°;,IH-%V#�>(,�3 ° = �"!�:.«_>07 <�= $&>�"�"!�$&�"¸O3J«�$&>�,.¸Ve$J,IH->�3&)
4�«_�.>�H-!�«_@¥Ë�$&# = «0!�!�,.!_NO>�$&%-°;«�@-$?>�°;,IH-%V#�>�,�3b° = �"!�:.«_>�3?$JÍ.«_3J)s"�"!�)��.°;!�,I>�>�Ñ��"#�$J«_%V#�>�Ë�$J# = @-$�3�«0!�«_%V#�$&%->�HB!�«0!�>0N
Ë = $?3J«�Ë�« = �_.« ,I%-3J) # = « #�,.#��.3�CD,.!s# = « = ,I>�ÑO$J#��.3��.>��bË = ,I3&«.7�¹�% �.@�@-$J#�$J,I%-�.3A>�,IHB!�°;«¶,.CÉ«0!�!�,.!�$&>s# = «
�"Ñ-Ñ��"!�«_%{#�3J)t3J,*Ë �+H-�.3&$J#¾)�,.C�# = «���%��.%-°0$&�.3{@��"#��eE�>�«0«A,IH-!
@�$&>�°0H->�>�$J,I%f$&%�µ+«_°;#�$J,I%�ÁB7|K+791c«A>�H-4 # = «W�+H-�"!�#�«0!�3&)
@-�"#���#�,��.%-%VH��.3È3J«0.«_3&>0N->�$&%-°;«É# = «��+H-�"!�#�«0!�3&)�@-�"#��s�"!�«��VH�$J#�«É.,I3&�"#�$&3J«.7

" ��� # � � � �;	O� 	 � 

ÊB,.!sº_¿.¿.¼+N�# = «0!�«��"!�«��L#�,.#��.3�,.C�Q+7|Ã�4�$?3&3&$J,I%¶Ñ��"#�$J«_%V#�@-$&>�° = �"!�:.«_>07 <�= «_>�«�¸-!�«_�"Í�@B, Ë�%c�.4�,I%B:¥$&%�>�HB!��.%-°;«
Ñ�3&�.%�>��.>v$&% < �"¸O3J«�º"7�ÊB,.!A,IHB!A�.%-�.3J)e>�$&>GË�«(Ë�$&3?3�H->�«�# = «(@-$&>�° = �"!�:.«_>�Ë = ,I>�«�Ñ��*)+4�«_%{#�°;,I4�«_>vCD!�,I4 Ñ-!�$J"�"#�«
>�,IHB!z°;«_>07 <�= «_>�«��"!�«�@-$?>�° = �"!�:.«_>f$&%c# = « ³ � Ô�N�·G·vÔ�N�Ô�# = «0!�·�!�$&h�"#�«.N�µ+«_3JCA·
�_).N��.%-@}5v3&HB«�ª�!�,I>�><�h5v3&HB«
µ = $&«_3&@ °0�"#�«0:.,.!z$J«_>07 <�= «_>�«��.4�,IH�%{#É#�,bº"7ÇÁVÄL4s$&3&3&$J,I% @-$&>�° = �"!�:.«_>0N�,.!t�"¸y,IH-#�Á-º �Ï,.CG# = «�#�,.#��.3�@�$&>�° = �"!�:.«_>
$&%�# = «f>�#��"#�«.7�Ô(HB!�4�,.#�$Jh�"#�$&,I%¶$&%¥4s�"Í+$&%-:�# = «_>�«f° = ,I$&°;«_>�$&>A# = �"#�CZ,.!�Ñ��"#�$J«_%V#�>�$&%¥# = «_>�«f°0�"#�«0:.,.!�$&«_>0N�>�,I4�«
«_%V#�$J#i).N�«_$J# = «0!�# = «LÑ��"#�$J«_%V#�,.!�# = «¥$&%->�HB!��.%-°;«�°;,I4�Ñ��.%V).N�$&>�4��"Íe$&%B:�«��eÑ�3&$&°0$J#�° = ,I$?°;«_>��.4�,I%B: = ,I>�ÑO$J#��.3&>0N

º0P



¸��.>�«_@ÈNl�"#t3&«_�.>�#t$&%�ÑO�"!�#0Nl,I%§Ñ-!�$&°;«.7 � 1��Å%b# = «s°0�.>�«�,.Cv# = «�"�"!�$J,IH->�$?%->�HB!��.%�°;«�°0�"#�«0:.,.!�$J«_>0N9$&%->�HB!�«0!�> = �*.«
@-$&>�°;!�«0#�$J,I%�¸�,.# = ,*.«0!vË = $&° =s= ,I>�Ñ�$J#��.3&>9#�,�$&%-°03?H-@B«A$&%�# = «_$J!�%B«0#¾Ë�,.!�Í+>�,.CÈ�"Ñ-Ñ-!�,*.«_@�Ñ-!�,*e$&@B«0!z>G�.%-@s+$&�t�.%{)
° = �.%-%B«_3&$&%-:�,.C
Ñ��"#�$&«_%{#�>A#�,�3J«_>�>A«��eÑ�«_%->�$J.« = ,I>�ÑO$J#��.3&>07
�¶,.!�«�,.C�# = «_>�«�,.¸�>�«0!�"�"#�$J,I%->G�"!�«�3J,I>�#G#�,t>�,I4�«�>�HB¸�>�«��+HB«_%V#�>�«_3J«_°;#�$J,I%�>07GÔ(%-3J)tÑ��"#�$J«_%V#�>G>�«0«0Íe$&%B:f°0�"!�«��"#

,I%B«�,.C�# = «��.%-�.3&)+>�$?> = ,I>�Ñ�$&#��.3&>�À`@B«_>�°;!z$J¸�«_@�¸�«_3J,*Ë�Â9�"!�«�$&%�°03&H-@B«_@�79Ô(%-3J)�Ñ��"#�$J«_%V#�>�Ë�$J# = �t@-$&�":I%B,I>�$?>�À`Î(±A'fÂ
Ë�$J# = �(CD!�«��+HB«_%-°;)�,.Cy�"#�3J«_�.>�#�º"NÌP.P.Pt�"!�«�$&%-°03&H�@B«_@�7l·
�"#�$J«_%V#�>�Ë�$J# = 4�$&>�>�$&%B:�h�.3&H-«_>
CZ,.!G�.%V)�,.CO# = «Ah�"!�$?�"¸�3J«_>
H->�«_@¶$&%¥�.%V)�,.C
,IHB!��.%-�.3J)e>�«_>A,.!�Ë�$J# = ° = �"!�:.«_>�3J«_>�>A# = �.% ¼"P.P�,.!�:.!�«_�"#�«0!�# = �.% ¼"P.PeNÌP.P.PL�"!�«�«��B°03&H-@B«_@ÈN��.>
�"!�«É°;,I%->�H�4�«0!�>vË�$J# = 3J«_%B:.# = >�,.C
>�#��*)�,.Cl´0«0!�,�,.!A,.C�:.!�«_�"#�«0!�# = �.%�Q"Pe7G¹�CD#�«0!��.3&3O# = «É«��B°03&H->�$&,I%->0N{# = «0!�«��"!�«
¿eº_Q+N|Ã.Ã"P�!�«_4��.$&%-$?%B:�,.¸�>�«0!�"�"#�$J,I%->07�� �
<�= «0!�«��"!�«�¼.¿.Q�#�,.#��.3 = ,I>�Ñ�$&#��.3&>l$?%�# = «���%-�.%-°0$?�.3{@-�"#��e7GÔ�CB# = «_>�«.N.Á{K"PÉ�"!�«�> = ,.!�#½j#�«0!�4 :.«_%B«0!��.3 = ,I>�Ñ�$J#��.3&>

ÀD# = $&>È«��e°03&H�@B«_>È>�H-° = $&%�>�#�$J#�HB#�$J,I%�>��.>ÈÑ�>�)e° = $&�"#�!�$&° = ,I>�Ñ�$J#��.3&>0N ° = $&3?@B!�«_% �Ì> = ,I>�Ñ�$J#��.3&>0N !�« = �"¸�$?3&$J#��"#�$J,I% = ,I>�ÑO$J#��.3&>0N
�.%-@t,.# = «0!9>�Ñ�«_°0$&�.3J#¾)�$&%->�#�$J#�H-#�$J,I%->zÂz7 <�= «0!�«��"!�«�C`HB!�# = «0!�>�«_3J«_°;#�$J,I%�>�#�,(# = « = ,I>�Ñ�$&#��.3&>�>�$?%-°;«�>�,I4�« = �*.«�«_$&# = «0!
4�$&>�>�$&%B:(,.!�H�>�«_3J«_>�>��+H-�"!�#�«0!z3J)��O%-�.%-°0$&�.3-@��"#��sÀ`>�,I4�« = ,I>�Ñ�$J#��.3?> = �.@�3&�"!�:.«0!�@B«_@-H�°;#�$J,I%->9CD!�,I4 !�«0.«_%+HB«�# = �.%
# = «0) = �.@¶:.!�,I>�>(!�«0.«_%+HB«.N�CZ,.!(«��B�.4�Ñ�3J« Âz7 � � �%��.@-@-$J#�$&,I%�N = ,I>�Ñ�$J#��.3&>��.>�>�,e°0$&�"#�«_@�Ë�$J# = >�#��k3 4�,e@B«_3 ³ ��Ô(>
À`4�,I>�#�%B,.#��"¸�3J)cÐ��.$?>�«0!oÂ�@B, %B,.# = �*.«�4�«_�.%-$?%B:.CDH�39Ñ-!�$&°;«_>_N�>�$&%-°;«s# = «0)c�"!�«s.«0!�#�$?°0�.3&3J)c$&%V#�«0:.!��"#�«_@§Ë�$J# = �
>�$&%-:I3J«É$&%->�HB!�«0! ²+= «_%-°;«.NB# = «_>�« = ,I>�Ñ�$J#��.3&>v�"!�«f«��e°03&H�@B«_@�7 � � Ê
$&%-�.3&3J).NeË�«É«��e°03?H-@B« = ,I>�ÑO$J#��.3&>�Ë�$J# = CD«0Ë�«0!�# = �.%
º0P.P�@-$&>�° = �"!�:.«_>�CZ,.!�# = «f).«_�"!*7 <�= $?>�3J«_�_.«_>(H->�Ë�$J# = �.% �.%-�.3&)+>�$?>�>��.4�ÑO3J«�,.CG¿eº_Q+N|Ã.Ã"P�@-$&>�° = �"!�:.«_>��.%-@�QIÄ Á
= ,I>�ÑO$J#��.3&>07

" � � �I	��!� 	�� 	�� � �.( �!	 � :	��O���;	�� (�� � �O� ��� � � 

¹�>�Ë�«f@B«_>�°;!�$&¸y«É¸�«_3J, Ë�NB# = «f4�,I>�#�$&4�Ñy,.!�#��.%{#�>�,IH-!�°;«�,.C9$&@B«_%V#�$JCD)+$&%-:�"�"!�$&�"#�$&,I%�CZ,.!�,IHB!�«_>�#�$?4��"#�$J,I%¶$?>A# = «
!�«_3&�"#�$&.«�@-$&>�#��.%-°;«�¸�«0#iË�«0«_%L�t°;,I%�>�H-4�«0!v�.%-@�# = «�"�"!�$J,IH-> = ,I>�Ñ�$&#��.3&>G$&% = $&>�° = ,I$&°;«(>�«0#07 < ,�°0�.3?°0H-3&�"#�«�# = «_>�«
@-$&>�#��.%-°;«_>0N�Ë�«f,.¸�#��.$&%B«_@¶3&,I%B:I$J#�H-@B«��.%�@¶3&�"#�$J#�H�@B«f°;,+,.!�@-$&%-�"#�«_>�CZ!�,I4Ó°;«_%->�H->M��3&«_>ACZ,.!�«_�.° = ªv�.3?$JCZ,.!z%-$&��´_$JÑ
°;,e@B«��"Ñ-Ñ�«_�"!�$&%-:�$&%�,IHB!�@-�"#��e7�ÊB,.!�# = « = ,I>�ÑO$J#��.3&>0NIË�«�,.¸-#��.$?%B«_@�«_�.° = ,I%B«��Ì>�3J,I%B:I$&#�H-@B«��.%-@�3?�"#�$J#�H-@B«A¸+)�H->½
4 ¡ �_o ZDo<tW^"v�hko<wkZD^'qJf�^-�}^'`�[J^-hy[2R�ZD^-zKGH� ~km2{}~�mn[JX/^-hy[JZ7mnqJ^ �¦qJ^2mnz�z|{ 	 l?jkmnqJX|[ {�~kmn[JX/^-hy[JZ GHqJoFt)p]jko<t h�o l'oFz/z/^-l'[JX/oFh X/ZY^'`S~�^-l'[J^2�

[Jo�w�^Y~�o<ZDZDX/wkz/^Fc
4 F §�Z�l2m<h w�^�oFw�ZD^'qJf�^2� GHqJoFt ��m<wkz/^}N<RBtWoFZO[�oTG�[Jjk^�qJ^-��vkl?[JX�o<h LON<c V tWX�z/z/X/oFh �SX/ZDl?jkmnqJrF^'Z�b�X/h [Jjk^Wmnh�m<z|{SZDX/Z"ZJmntW~kz/^�l-o<tW^-Z

GHqJo<t ^-z/X/tWX�hkmn[JX/hkr���X/ZDl�j�mnqJr<^-Z�p]X|[Jj mi~�vkwkz/X/l�X/hkZDvSqJ^'qMLUN�^2�SX�l-mnqJ^FR>N�^2��X/l2mnX��kb?R$m<h�o<[Jj�^'q�F�<�SR �F�<����X/ZDl?jkmnqJr<^-Z�msqJ^�^-z/X/tWX/h�mn[J^-�
��v�^7[Jo�w�^-X/h�r�[DqJ^2mn[J^-�}mn[�m"ZD~�^'l-X�m<z|[ {�jkoFZD~�X|[�m<z_m<Z�oF~k~�o<ZD^2�i[Jo�m�ZDjkonqD[�[J^?qJt rF^-h�^'q�m<z_jkoFZD~�X|[�m<z.c
4UR W�oFZD~�X/[�mnz/Z9p]X/[Jj ZO[Dq�m<h�rF^���mn[�m G�onq�[Jjk^-ZD^�fFmsqJX�mnwkz/^-Z]msqJ^Y��X/ZD~SqJoF~�o<qD[JX/o<h�mn[J^'z/{ ZDtMmnz�z�j�oFZD~�X/[�mnz/Z-RkZDotMm<hy{MmsqJ^7^-z/X/tWX/h�mn[J^-� wy{

m�z�mn[J^?q�l?qJX/[J^?qJX�o<h�m<hy{�p�m-{yc
4 /���o<[JX/l-^�[Jjkmn[�[JjkX/ZYtW^2mnhkZ7[Jjkmn[7pe^WmnqJ^"X/rFhkonqJX/hkr}m ~�oFZDZDX/wkz/^Wm2f�^'hSv�^"oTGeZDv�wkZO[JX|[Jv�[JX/o<h 4 GHqJoFt oFv�qYZJm<tW~kz/^"oEG9j�oFZD~�X/[�mnz/ZY[Jo
� m<X/ZD^'q�jko<ZD~kX|[�m<z/Z]f�X�m�m�l�j�m<h�rF^�X/h}X/hkZDvSqJ^'q2c
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$&%B:É# = «�>�#�!�«0«0#��.@-@B!�«_>�>G�_"�.$&3&�"¸�3J«A,I%s# = «M��%��.%-°0$&�.3B@-�"#��t�.%-@�# = «�Ë�«0¸�>�$J#�« = #�#�ÑÈE���� Ë�Ë�Ë�7|� �"Ñ�>zÔÉ%-¬�>_7Ì°;,I4�N
!�H-%�¸+)s¯�#��"ÍyN-��:.«0,.:.!��"Ñ = $&°0�.3�$&%-CZ,.!�4s�"#�$J,I%�>�)+>�#�«_4s>"��!�4�7G'�!�«_�"#�°0$J!z°03J«�@-$?>�#��.%-°;«_>v�"!�«(# = «_%�«_�.>�$&3J)�°0�.3&°0He½
3&�"#�«_@�CD!�,I4 «_�.° = ´_$&Ñ¥°;,+@B«��Ì>�°;,V,.!z@-$&%-�"#�«_>A#�,s«_�.° = = ,I>�Ñ�$J#��.3j7

�%��.@-@-$&#�$J,I%�N�Ë�«¶°;,I%->�#�!zH-°;#�«_@ >�«0.«0!z�.3�"�"!�$&�"¸�3J«_>�Ë = $&° = Ë�«¶H->�«¥$&% ,IHB!s�.%-�.3&)+>�$?>07 <�= «�#�«_° = %B,I3J,.:.)
$&%-@-«���$&>�# = «�>�H�4 ,*.«0!�@-H-4s4f) h�"!z$&�"¸�3J«_>ÉCD,.!f# = «�Ñ-!�«_>�«_%�°;«s,.CA>�,I4�«LK.M�#�«_° = %B,I3J,.:I$J«_>t!�«0Ñ�,.!�#�«_@§$?%c# = «
�.%-%+H-�.3���%��.%-°0$&�.39@-�"#��§ÀD# = $&%B:I>�3&$&Í.«�Ñ-!�«_>�«_%-°;«s,.Cv�.% �¶± �zN�,.Ñy«_% = «_�"!�#f>�H-!�:I$&°0�.39>�H-$&#�«.N�«0#�°*Âz7 <�= «�Ëv�":.«
$&%-@-«��s$&>v��·
�.�.>�° = «�Ëv�":.«�$&%-@B«��s°0�.3?°0H-3&�"#�«_@L!�«_3&�"#�$&.«�#�,�# = «É�*.«0!��":.« = ,I>�Ñ�$J#��.3O,*.«0!fº0Pi&�,.¸�°03&�.>�>�$.�O°0�"#�$J,I%->
À`°03&�.>�>�$.��°0�"#�$J,I%->v3&$&Í.«�!�«0:I$?>�#�«0!�«_@�%+HB!�>�«.N+,.!�@B«0!�3&).N+«0#�°*Âz7 <�= «(@-H-4�4t)�CD,.!v#�«_�.° = $&%-:�>�#��"#�H->v#��"Í.«_>A,I%���"�.3&HB«
,.C
,I%B«ÉCD,.! = ,I>�Ñ�$&#��.3&>vË�$J# = ��Ñ�!�,.:.!��.4 #�,�#�!z�.$&%�!�«_>�$?@B«_%{#vÑ = )e>�$&°0$&�.%->_7
< �"¸�3J«fK�°;,I%V#��.$&%->�h�"!�$?�"¸�3J«�@B«_>�°;!z$JÑ-#�$J,I%->v�.%-@¶@B«_>�°;!�$JÑ�#�$J.«É>�#��"#�$&>�#�$&°0>_7

� �¥��������� �B�����?����� �u�B�	��� e�	�J������"
 �
������� u�	�����

1c«�Ñ-!�,e°;«0«_@¶$&% >�«0.«0!��.3�>�HB¸�>�«_°;#�$&,I%->07�Ô(%�# = «�@B«_4��.%-@ >�$&@B«.N�Ë�«�$&4�Ñ�,I>�«��sCDH-%�°;#�$J,I%-�.3�CD,.!�4 �.%-@¶@-$?>�°0H->�>
# = «�>�«0Ñ��"!��"#�$J,I%�,.C�Ñ-!z$&°;«��.%-@+�+H-�.%V#�$J#i)�4��.@B«�%-«_°;«_>�>��"!�)�¸+)t# = «�3&$&4�$J#��"#�$&,I%->�,.Cy,IH-!G@-�"#��f�.%�@�# = «_%s@-$?>�°0H->�>
,IHB!�$&@-«_%{#�$.�O°0�"#�$J,I% >�#�!��"#�«0:.).7 <�= «_%ÈN9Ë�«�!�«0e$J«0Ë �c>�#��.%�@-�"!�@ 4�,e@B«_3v,.C�# = «¥>�HBÑ-Ñ�3J)b>�$&@B«.NG4��"Íe$&%B:�>�H-° =
4�,e@-$.��°0�"#�$&,I%->A�.>��"!�«f%-«_°;«_>�>��"!�)L#�,s�.@-@-!�«_>�>v# = «�CD,.!�½jÑ-!�,��-#<�h%B,.#½jCD,.!�½jÑ-!�,��-#M�+HB«_>�#�$&,I%�7

� ��� $ ��� � � (
Ô(HB!�@B«_4��.%-@ >�)e>�#�«_4Ó$?>�:.«_%B«0!��"#�«_@ ¸+)¥��@�$&>�°;!�«0#�«;½i°;,I%V#�$&%+HB,IH->�° = ,I$&°;«tÑ-!�,.¸�3&«_4 À`Î(HB¸�$&%¶�.%-@ � °0Ê-�.@-@-«_%�N
º_¿.MhÁVÂ�$&%LË = $&° = «_�.° = °;,I%->�H-4�«0!M�-!�>�#A4��"Í.«_>���@-$?>�°;!�«0#�«�° = ,I$&°;«�ÀDË = $?° =¥= ,I>�Ñ�$J#��.3�#�,�e$&>�$J#zÂzNBCD,I3&3J, Ë�«_@¥¸V)��
°;,I%V#�$&%VH-,IH->
° = ,I$&°;«�À = , Ë�4tH�° = °0�"!�«v#�,(!�«_°;«_$J.«A�"# = $&>�° = ,I>�«_% = ,I>�Ñ�$J#��.3DÂz7 <�= H->0N"«_�.° = °;,I%->�H-4�«0! �Ì>�@-«_4��.%-@
!�«_>�Ñ�,I%->�«�#�,��fÑ-!z$&°;«�° = �.%B:.«(¸V)�� = ,I>�Ñ�$&#��.3 = �.>�# = !�«0«(°;,I4�Ñ�,I%B«_%V#�>0EY�-!�>�#0N+# = «�°;,I%�>�H-4�«0!v4��_)�° = ,+,I>�«É%B,.#
#�, °;,I%�>�H-4�« = ,I>�Ñ�$J#��.3G°0�"!�«��"#��.3&3aN
>�«_°;,I%-@�N�# = «�°;,I%->�H-4�«0!�4��_)b>�Ë�$J#�° = CD!�,I4 ,I%B« = ,I>�Ñ�$&#��.39#�, �.%B,.# = «0!_N
�.%-@�NV# = $J!�@ÈN.# = «�°;,I%->�H-4�«0!G4��*)�!�«_@-H-°;«�# = « �+H-�.%{#�$&#i)�°;,I%->�H�4�«_@�,I%-°;« = «��"!�!�$&.«_>G�"#G# = «�° = ,I>�«_% = ,I>�Ñ�$J#��.3a7
<�= !�,IHB: = ,IHB#(,IHB!t�.%-�.3J)e>�$&>0N�Ë�«��.>�>�H-4�«�# = �"#É# = «+�-!z>�#É�.%-@�# = $J!�@ !�«_>�Ñy,I%�>�«_> = �_.«���Ñ-!�$&°;«�«_3&�.>�#�$&°0$J#i)

,.C
´0«0!�,B7 <�= �"#�$?>0N-Ë�«f�.>�>�H-4�«�# = �"#�# = «0!�«f$&>�%-,�,IHB#�>�$&@-«�:.,V,e@¶�.%�@�# = �"#�# = « �VH��.%{#�$J#¾)L,.C�°0�"!�«t°;,I%->�H-4�«_@
¸+)§°;,I%->�H-4�«0!
"�$&>�� �B�+«_@ ° = �"!��.°;#�«0!�$&>�#�$&°s,.C�# = �"#�°;,I%->�H-4�«0!*N ,).¾7 <�= «_>�«��.>�>�H-4�Ñ-#�$J,I%�>f�"!�«L!�«_�.>�,I%��"¸�3J«.N
¸��.>�«_@¥,I%¥# = «�!�«_>�H-3J#�>A,.C
# = «�±�¹�®�Î ³ «_�.3J# = �%->�H-!��.%-°;«�¯��eÑ�«0!�$&4�«_%V#07 <�= «��O%-@-$&%B:I>v,.C�# = �"#�«��+Ñ�«0!�$&4�«_%{#
$&%-°03?H-@B«���.«0!�)b3J, Ë Ñ-!z$&°;«�«_3&�.>�#�$&°0$&#i)�,.CA@B«_4��.%-@cCD,.! = ,I>�Ñ�$J#��.3�°0�"!�«��.%-@b� ��%-@-$?%B:�# = �"#fe$J!�#�H-�.3&3&) �.3&39,.C
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# = «�!�«_@-H-°;#�$&,I%¶$&%¶# = «t°;,I%->�H-4�Ñ-#�$J,I% $&% = «_�.3J# = °0�"!�«��"!�$?>�$&%B:�CD!�,I4 ��Ñ-!z$&°;«t$&%�°;!�«_�.>�«f,e°0°0HB!�!�«_@ �.>��s!�«_>�H-3J#
,.C��t!�«_@-H-°;#�$&,I%�$&%�# = «�Ñ-!�,.¸��"¸O$&3&$J#¾)t,.CÈ,.¸�#��.$&%-$&%B:t°0�"!�«.E�e$J!�#�H-�.3&3&)�%B,I%-«�,.C�$&#G!�«_>�H�3J#�«_@sCD!�,I4»�f!�«_@-H-°;#�$J,I%�$&%
# = «��VH-�.%V#�$J#¾)�,.CÈ°0�"!�«(H->�«_@s°;,I%�@-$J#�$J,I%-�.3�,I% = �_e$&%B:f,.¸�#��.$&%B«_@s$&#�Àa� �.%-%-$&%B:f«0#��.3a7JNyº_¿.MIÄ ² ®�«0Ë = ,IH->�«.Nyº_¿.¿.Q ²
ÐÉ«0«_3J«0!�«0#��.3a7JN�º_¿.M.MIÂz7
<�= «_>�«��.>�>�H�4�Ñ-#�$J,I%->9>�$&4�Ñ�3&$&CZ)É,IHB!��.%-�.3J)e>�$&>9°;,I%->�$?@B«0!��"¸�3J).7
Ê
$J!�>�#0NV�.>�>�H-4�$?%B:É%B,�,IHB#�>�$?@B«A:.,V,e@�,.¸++$?�"#�«_>

# = «�%B«0«_@b#�,¶@B«_�.3
Ë�$J# = ,IH-!�3&�.°�Í�,.Cv$&%BCD,.!�4��"#�$J,I% ,I%b4�,I>�#É,.C�# = «�°;,I%�>�H-4�«0!f° = �"!��.°;#�«0!�$?>�#�$&°0>ÉCD,.!�Ñ�«0,.Ñ�3J«
° = ,V,I>�$?%B:t# = «�,IHB#�>�$&@B«�:.,+,e@�� H-%�3&$JÍ.«�Ñ-!�«0+$J,IH�>��"Ñ-ÑO3&$&°0�"#�$J,I%->_N{Ë�«�@B,�%B,.#�Í+%-,*Ë2«0.«_%L# = «(@-$&>�#�!�$&¸�HB#�$J,I%�,.C
4��.%V)f° = �"!��.°;#�«0!�$&>�#�$?°0>lCD,.!
°;,I%->�H-4�«0!z>�Ë = ,�@B,�%B,.#�°;,I%�>�H-4�«�°0�"!�«.7Gµ+«_°;,I%-@�N.�.>�>�H�4�$&%B:M�$�+«_@�,).-�.4�«_3&$&,.!��"#�«_>
# = «c°;«_%V#�!��.3É@-�"#�� Ñ-!�,.¸�3&«_4�Eb# = �"#LË�«�@-, %B,.#L,.¸�>�«0!�.«�«_$J# = «0!LÑ-!�$&°;« ,.! �+H-�.%{#�$&#i).N�,I%-3J)�� 4�«_�.>�HB!�« ,.C
«��eÑy«_%�@-$J#�HB!�«.7�¹�>ÉË�« = �_.«�@�$&>�°0H->�>�«_@ «_3?>�«0Ë = «0!�«¥Àj'(�*)+%-,.!t�.%-@c89,.:.#0N
K"P.PIQIÂzNl# = $&>É4��"Í.«_>f$?@B«_%{#�$ ��°0�"#�$J,I%
$&4�Ñ�,I>�>�$J¸�3J«��"¸�>�«_%V#G�.%��.>�>�H�4�Ñ-#�$J,I%�3&$&Í.«A# = «A,I%B«�Ë�«�4��"Í.« = «0!�«.7�� �L¹�>�>�H-4�$&%B:}�B�e«_@-, . 4��"Í.«_>�$J#9!�«_3&�"#�$J.«_3&)
«_�.>�)L#�,s>�«0ÑO�"!��"#�«�Ñ-!�$?°;«ÉCZ!�,I4 �VH-�.%V#�$J#¾)��.>�Ë�«f@�$&>�°0H->�>�¸�«_3J, Ë�7
Ê
$&%-�.3?3J).N�Ë�«¶Ë�$&3&3A�.3&>�,}�.>�>�H-4�«¶# = �"#0N��.3J# = ,IHB: = ,). = �.>��§>�#�,e° = �.>�#�$&°¥«_3J«_4�«_%{#0NA# = $?>�«_3J«_4�«_%V#�$&>�H-%e½

,.¸�>�«0!�.«_@§¸+)b°;,I%->�H-4�«0!�>t�.%�@��-!�4s>�Ñ-!�$&,.!f#�, # = «�°;,I%->�H-4�«0!�>�� = ,I>�Ñ�$&#��.3&$J´_�"#�$J,I%->_7L¹�:I�.$&%�N
Ë�«s# = $?%BÍ�# = $&>
�.>�>�H�4�Ñ-#�$J,I%�$&>�!�«_�.>�,I%-�"¸�3&«.N{:I$J.«_%�N��-!�>�#0NI# = �"#�4�,I>�# = ,I>�ÑO$J#��.3&$J´_�"#�$J,I%�>9°;,I%{#��.$&%s¸�,.# = @-$&�":I%-,I>�#�$&°A�.%-@s#�!�«_�"#½
4�«_%V#�°;,I4�Ñy,I%-«_%{#�>0N�>�,�# = �"#(�":.«_%{#�>(�"!�«�°03J«_�"!�3J)¥�"#(3J«_�.>�#�>�,I4�«0Ë = �"#�H-%�$&%BCD,.!�4�«_@¥�"¸�,IHB#�# = «��+H-�.%V#�$J#i)¥,.C
°0�"!�«�%B«0«_@B«_@�N��.%�@�N�>�«_°;,I%-@ÈN�# = �"#�,IH-!�«��e,.:.«_%B,IH->�°;,I%->�H-4�«0!�° = �"!z�.°;#�«0!�$&>�#�$&°0>��"!�«��+H-$J#�«�@-«0#��.$&3J«_@¥°;,I%-°;«0!z%e½
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4��"!�Í.«0#�>_N��.%-@�,I% �-!�4s>s,.Ñ�«0!��"#�$&%-: $&%�4�H-3J#�$JÑ�3&«¥:.«0,.:.!��"Ñ = $?° 4s�"!�Í.«0#�>07»µe$?%-°;«¶Ë�«c@B, %-,.#�Ñ�!�«_>�HBÑ-Ñ�,I>�«
:.«0,.:.!��"Ñ = $&° 4s�"!�Í.«0#�¸�,IH-%�@-�"!�$J«_>0Nv�.%-@ >�$&%-°;« 4�,I>�#�,.CÉ# = « = ,I>�Ñ�$J#��.3&>s$&%�,IHB!L@-�"#��},.Ñ�«0!��"#�« $?% �§>�$&%B:I3J«
:.«0,.:.!��"Ñ = $&°�3J,e°0�"#�$J,I%�NB# = $?>A�"Ñ-Ñ-!�,I�.° = $&>A%B,.#�CZ«_�.>�$&¸�3J«(CZ,.!�,IHB!��"Ñ-Ñ�3?$&°0�"#�$J,I%�7/%20
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<�= «�>�«_°;,I%-@�#�«0!�4 ,I%�# = «�3J«0CD# = �.%-@�>�$?@B«�ÀD# = «f4��"!�ÍeHBÑyÂ�$&>A°0�.3?°0H-3&�"#�«_@¥�"CD#�«0!�«_>�#�$?4��"#�$&%B:�# = «�@-«_4��.%-@
>�$&@-«.7�Ô(%§# = «�!z$J: = # = �.%-@}>�$&@B«.N( $&>t«_%-@B,.:.«_%-,IH->0N9¸�HB#t# = «s,.# = «0!�"�"!�$&�"¸O3J«_>t�"!�«��.>�>�H-4�«_@}«��+,.:.«_%B,IH�>07
¹�:I�.$&%�N; ��
3 $&>��.%t$?%->�#�!�H-4�«_%{#0Nh�.>l$J#�@B«0Ñ�«_%-@->�,I%�3J)�HBÑ�,I%ÉÑ-!�«_>�H-4�«_@�«��e,.:.«_%B,IH->
3J,e°0�"#�$J,I%��.%-@f$?%{#�«0!��.°;#�$&,I%->
¸�«0#iË�«0«_%¥Ñ-!�,+@-H�°;«0!��.%-@¥°;,I%->�H�4�«0!�° = �"!z�.°;#�«0!�$&>�#�$&°0>_7
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<�= «�«_>�#�$&4s�"#�$J,I%�Ñ-!�,e°;«0«_@->($&% CZ,IH-!(>�#�«0Ñ�>07fÊ
$J!�>�#0N�# = «�«��+Ñ�«_%-@-$&#�HB!�«�«��+H-�"#�$J,I%�Àa¿IÂ�$&>�«_>�#�$?4��"#�«_@�+$?��ÔÉÒ�µy7
ÊB!�,I4 # = $&> : �.%-@ , �"!�«b¸��.°�Í.«_@ ,IHB# �.%-@ H->�«_@ $&%2# = «b%B«��e#¶>�#�«0ÑÈNÉË = $&° = $?>L# = «b«_>�#�$&4s�"#�$J,I% ,.C�# = «
4�H-3J#�$&%B,I4s$&�.3"3J,.:I$J#È@B«_4��.%�@�>�)e>�#�«_4 Àº0P{Â�¸+)É4��k�B$&4tH�4 3&$JÍ.«_3&$ = ,V,e@�7 <�= « 	�!�«_°;, .«0!�«_@tCZ!�,I4 # = $&>�«_>�#�$&4s�"#�$J,I%
�"!�«�# = «_% H�>�«_@ �.>�3J«0CD#½ = �.%-@e½i>�$&@B«s"�"!�$&�"¸O3J«_>�$&% # = «�«_>�#�$&4s�"#�$J,I% ,.C�# = «¥�*.«0!��":.«¶«�3�«_°;#�>�,.C : �.%-@ � ,I%
@B«_4��.%�@c$&%�Àº.º*Â;NÈ«_>�#�$&4��"#�«_@b¸+) #iË�,¶>�#��":.«�3&«_�.>�#�>s�+H-�"!�«_>07�Ê
$&%-�.3?3J).N�# = «�Ñ��"!��.4�«0#�«0!�>�CD!�,I4 # = «�@-«_4��.%-@
«_>�#�$&4s�"#�$J,I%��"!�«�H->�«_@�#�,�°0�.3&°0H�3&�"#�«É# = «�3J«0CD#½ = �.%-@e½i>�$&@B«�,.C�# = «ÉÑ-!z$&°0$&%B:t«��VH-�"#�$&,I%bÀº_¼IÂ;N-�.%-@L$J#A$&>v«_>�#�$?4��"#�«_@
e$&��#iË�,�>�#��":.«�3J«_�.>�#�>s�+H-�"!�«_>_7
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<�= «0!�«��"!�«�CD,IHB!G«_>�#�$&4��"#�$J,I%->G#�,t@-$?>�°0H->�>0N.# = «�>�«0Ñ��"!z�"#�$J,I%�,.C�Ñ-!�$?°;«��.%-@+�+H-�.%V#�$J#i).N+# = «�3?�"!�:.«�@-$&>�°;!�«0#�«�° = ,I$&°;«
@B«_4��.%�@ «_>�#�$&4��"#�$&,I% Ë = $&° = Ñ-!�,e@-H-°;«_> 	{Nv# = «¥«_>�#�$?4��"#�$J,I%�,.C(# = « @B«0#�«0!�4�$&%��.%{#�>�,.C 	{NA�.%-@ # = «¥Ñ�!�$&°0$&%B:
«��+H-�"#�$J,I%�7
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¯�+H-�"#�$J,I%�Àa¿IÂ�$?>f«_>�#�$?4��"#�«_@§,I%}# = «�>�«0#t,.C�¿eº_Q+N|Ã.Ã"Pc@�$&>�° = �"!�:.«_>fCD!�,I4�# = «�QIÄ Ác�.%-�.3J)e>�$&> = ,I>�Ñ�$J#��.3?>07 <�= «
!�«0:.!�«_>�>�$J,I%�$&>v!�H�%�Ë�$J# = 3J,.:�%B«0#A«��eÑy«_%�@-$J#�HB!�«(�.>A# = «É3J«0CD# = �.%-@�>�$&@B«�h�"!�$?�"¸�3J«.79±�$J: = # = �.%-@�>�$&@B«�h�"!�$?�"¸�3J«_>
�"!�«(# = «�QIÄ Á = ,I>�ÑO$J#��.3O@�H-4�4�$J«_>_NOº_Q�@-H-4s4f)�"�"!�$&�"¸�3&«_>GCD,.!��":.«�°0�"#�«0:.,.!�$J«_>0NB,I%-«(@�H-4�4t)�h�"!z$&�"¸�3J«�CZ,.!�>�«���N
�-.«�@-H-4�4t)�"�"!�$&�"¸O3J«_>�CD,.!�!��.°;«�°0�"#�«0:.,.!�$J«_>0NÈQ"PI¼sh�"!z$&�"¸�3J«_>ACD,.!�Î(±�' @-H-4�4s$J«_>0NB# = !�«0«�@-H-4�4t)�h�"!�$?�"¸�3J«_>
CD,.!  �>�«0.«0!z$J#i).N/# # = !�«0« @�H-4�4t) "�"!�$&�"¸O3J«_>�CD,.!�#¾)VÑ�«¶,.C��.@�4�$&>�>�$&,I% À`>�° = «_@-H-3J«_@�NAH-%�>�° = «_@�H-3J«_@�Nv%B«0Ë�¸�,.!�%�N
H-%BÍe%B, Ë�%OÂzNlKhÁ¶@�H-4�4t)¶"�"!�$&�"¸�3J«_>�CZ,.!�# = «�%VH-4t¸�«0!�,.C�,.# = «0!t@-$?�":I%B,I>�«_>sÀD# = «�%VH-4t¸�«0!É,.Cv,.# = «0!f$&3&3?%B«_>�>�«_>
# = «�°;,I%->�H-4�«0! = �.>�$?%¶�.@-@-$&#�$J,I%�#�,s# = «f,I%B«tCZ,.!�Ë = $&° =¶= «�Ëv�.>��.@-4�$J#�#�«_@OÂzNy�.%-@¶$?%{#�«0!��.°;#�$&,I%->�¸�«0#¾Ë�«0«_%�K.Q
"�"!�$&�"¸�3J«_>(CD,.!f4���&�,.!f@-$?�":I%B,I>�#�$&°�°0�"#�«0:.,.!�) À`�¶4�,.!�«�:.!��.%+H-3&�"!f4�«_�.>�HB!�«�,.Cv@-$&�":I%B,I>�$&>zÂ��.%-@�# = «��":.«.N�>�«���N
!��.°;«.NG>�«0.«0!�$J#i).NG#i)+Ñy«�,.C��.@-4s$&>�>�$J,I%ÈN��.%-@ ,.# = «0!�@-$?�":I%B,I>�«_>�@-H-4�4s$J«_>07 <�= «0!�«��"!�« º*Ä"¿.K !�$&: = #½ = �.%�@e½i>�$&@B«
"�"!�$&�"¸�3J«_>v#�,.#��.3j7 <�= « C�%(CD,.!�# = «�«��+H-�"#�$J,I%¶$&>(7|Meº"7
1c«b°0�.% %-,*Ë °0�.3&°0H-3?�"#�« Ñ�!�$&°;«��.%-@ �VH-�.%V#�$J#¾) �.>¥@B«_>�°;!�$J¸�«_@ Ñ�!�«0+$&,IH->�3J) H->�$?%B:}# = « «_>�#�$&4��"#�«_>LCD!�,I4

# = $&>�!�«0:.!�«_>�>�$J,I%�7 <�= «��_.«0!z�":.« = ,I>�ÑO$J#��.3�Ñ-!�$&°;«�$&>�� ÁBN|Ã.¿.Ã À`>�#��.%-@-�"!�@ @B«0e$&�"#�$J,I%ÈN��+º"N|Ã"PIQIÂz7 '�,*.«0!z%-4�«_%V#
= ,I>�ÑO$J#��.3&> = �*.«G# = « = $&: = «_>�#�Ñ-!�$?°;«_>GÀD!�«_°0�.3&3aN ,I%�Ñ-!z$Jh�"#�«;½jÑO�_)�Ñ��"#�$J«_%V#�>zÂzNh�"#�� Á{¿.¼IÄ�À`>07Ì@È7��+º"N|M.K.ÃIÂÈÑ�«0!��.@k&�H->�#�«_@
@-$&>�° = �"!�:.«.7ÓÊB,.!�½jÑ-!�,���# = ,I>�Ñ�$&#��.3&> = �_.« = $J: = «0!�Ñ�!�$&°;«_>0N�� ÁVÄ"¿.Q À`>_7Ì@�7	�+º"N|¼.¼hÁVÂzNt# = �.% @B, %-,.#½jCZ,.!�½jÑ�!�,��-#
= ,I>�ÑO$J#��.3&>��"#
� Á{¼hÁ{¼§À`>07Ì@�7��+º"N|¼.KIÄ.Âz7 � H-�.%V#�$J#i) Ñ�«0!�°;,I%->�H-4�«0!�$&> = $J: = «_>�#��"#�%B,.#½jCD,.!�½jÑ-!�,��-#�>(�"#�º"7|KhÁ§À`>07Ì@�7
Pe7|Q.ÃIÂz7 � H-�.%V#�$J#i)L$&>Éº"7|K"P À`>_7Ì@�7GPe7|Q.MIÂA�"#�CZ,.!�½jÑ�!�,��-#�>0N-�.%-@§º"7&º.º�À`>07Ì@�7�Pe7|K.ÃIÂA�"#�:., .«0!�%-4�«_%V# = ,I>�Ñ�$J#��.3&>07 % 1
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<�= «É@B«_4s�.%-@�3J,.:I$J#A°;,I%V#��.$&%->���C`H-3&3y>�«0#A,.C = ,I>�Ñ�$&#��.3�@-H-4�4�$&«_>�ÀaQIÄ"Qs@-H-4�4t)�"�"!�$&�"¸�3J«_>vCD,.!A# = «fQIÄ Á = ,I>�Ñ�$�½
#��.3&>zÂz7 �%��.@-@-$J#�$J,I%�$J#9°;,I%V#��.$&%->9�(C`H-3&3+>�«0#
,.Cy$?%{#�«0!��.°;#�$&,I%->9�.4�,I%B:É# = «��-.« = ,I>�Ñ�$J#��.3+° = �"!z�.°;#�«0!�$&>�#�$&°0>G�.%-@�# = «
CD,IHB!�°;,I%->�H-4�«0!f° = �"!z�.°;#�«0!�$&>�#�$&°0>_7 <�= «_>�«�"�"!�$&�"¸�3&«_> = �_.«�¸�«0«_%cÑ-!�«0+$J,IH�>�3J)¥@B«_>�°;!z$J¸�«_@ $?% < �"¸�3&«�K+7 <�= «0!�«
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@-$&>�#��.%-°;«t>s�+H-�"!�«_@ÈNy�.%-@ $&%V#�«0!��.°;#�$J,I%->�¸�«0#iË�«0«_% # = «_>�«��.%-@¶¸�,.# = °;,I%->�H-4�«0!(�.%-@ = ,I>�Ñ�$&#��.3�° = �"!��.°;#�«0!�$&>�#�$?°0>0N
CD,.!��.%¥�.@-@-$&#�$J,I%-�.3ÈK"P�Ñ��"!z�.4�«0#�«0!�>07
<�= «t4�H-3J#�$&%B,I4s$&�.3È3J,.:I$J#�«_>�#�$&4��"#�$&,I% $?%-°03&H-@B«_>�¿eº_Q+N|Ã.Ã"PL,.¸�>�«0!�"�"#�$J,I%->0N�QIÄ Á�° = ,I$?°;«_>0NÈ�.%-@ Á-º_QsÑO�"!��.4�«;½

#�«0!�>07 <�= «�!�«_>�H-3J#�>�,.C�# = $?>G«_>�#�$?4��"#�$J,I%L�"Ñ-Ñ�«_�"!A$&% < �"¸�3J«ÉQ�ÀD,I4�$J#�#�$&%B:�# = «É°;,+« � °0$J«_%V#�>v,I%�# = «ÉQIÄ"Q = ,I>�Ñ�$J#��.3
@-H-4s4�$J«_>zÂz7
<�= «�!�«_>�H�3J#�>�$&% < �"¸�3&«�Qf�"!�«.NVCD,.!�# = «�4�,I>�#�Ñ��"!�#0Ne$&%V#�H-$J#�$J.«.7�ª�,I%->�H�4�«0!�>�Ë = ,�Ë�$&3?3B°;,I%->�H-4�«�4�,.!�«�°0�"!�«

�"!�«�4�,.!�«�Ñ-!�$&°;«�>�«_%->�$J#�$J.«.7 ³ ��Ô6�.%-@§·G·�Ô»°;,I%�>�H-4�«0!�>É�"!�«�4�,.!�«�Ñ-!z$&°;«�>�«_%->�$J#�$&.«.N�# = «�$&%-°;!�«_�.>�«�$&%�# = «
Ñ-!�$?°;«�°;,+« � °0$J«_%V#�¸y«_$?%B: �"¸�,IHB#Lº_Q����.%-@2º0P�� !�«_>�Ñ�«_°;#�$J.«_3&).7 ³ $J: = «0!�@-«_4��.%-@-$&%-:¶°;,I%->�H-4�«0!�>�ÀDÑy«0! = �"Ñ�>
 �>�$&°�Í.«0!n#{ÂL"�.3&HB«c#�«_�.° = $&%B: = ,I>�Ñ�$J#��.3?>��.%�@ = $J: = ½j#�«_° = = ,I>�Ñ�$J#��.3&>L4�,.!�«.7Ó·l«0,.ÑO3J«cË = ,I>�«}�.@-4�$&>�>�$J,I%->L�"!�«
H-%->�° = «_@-H�3J«_@ �"!�«�3J«_>�>(Ñ-!�$?°;«�>�«_%�>�$J#�$J.«��.%-@c4�,.!�«�@-$&>�#��.%-°;«�>�«_%�>�$J#�$J.«.7 �Å%c�.@-@�$J#�$J,I%�N��.>É$&%-@�$&°0�"#�«_@ ¸V) # = «
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��< ��^?[J^'qJZ�L �<�F�F�Fb]m<z/ZDoW^-f<m<z/v�ms[J^-Z][Jjk^Y~�^'q�GHo<qJtMmnhkl-^�oTGBfFmsqJX/oFvkZ]tW^'[Jj�o���Z�oTGBtW^'qJrF^?q�ZDX/t"vkz�mn[JX/oFh�c

K.¼



Ô�!�%�@-�(,.Ñ�«0!��"#�«_@s,I%-«��.%-@ < «_%B«0#�,.Ñy«0!z�"#�«_@s#¾Ë�,�$&%�µe�.%�Ò�H-$&>�Ô�¸�$&>�Ñ�,fª�,IH-%V#i).7 <�= «0!�«�Ë�«0!�«.N = ,*Ë�«0.«0!_N�º0PBº
�.%-@LK.Q = ,I>�Ñ�$J#��.3&>G!�«_>�Ñ�«_°;#�$J.«_3J)�$&%�ÒÈ,I>v¹�%B:.«_3J«_>��.%-@LµB�.%�Î($J«0:.,�ª�,IH-%V#�$J«_> ² Ë = «0!�«_�.>_NV# = «0!�«�Ë�«0!�«�,I%�3J) �-.«
$&%Lµe�.%�ÒlH-$&>vÔ�¸�$&>�Ñ�,tª�,IH�%{#¾).N+,.C�Ë = $&° =s< «_%B«0#��.%�@LÔ�!z%-@-�É#�,.:.«0# = «0!A, Ë�%B«_@�# = «�# = !�«0«�3?�"!�:.«_>�#07 <�= «�Ê < ª
Ñ�«0!�4�$J#�#�«_@�# = «É4�«0!�:.«0!�#�,�:.,�# = !�,IHB: = N+¸OHB#v!�«��VH�$J!�«_@�$&%L��°;,I%->�«_%V#A,.!�@B«0!A# = �"#v# = «�4�«0!�:.«_@L«_%{#�$J#¾)�@�$J.«_>�#
,I%B« = ,I>�ÑO$J#��.3aNeÊB!�«_%-° =�³ ,I>�ÑO$J#��.3��¥«_@-$?°0�.3�ª�«_%{#�«0!*Ne$?%�µB�.%�ÒlH-$&>AÔ�¸�$&>�Ñy,B7 <�= $?> = ,I>�Ñ�$J#��.3OË��.>A>�H-¸�>�«��+HB«_%{#�3&)
@-$J.«_>�#�«_@�#�,�8($&>�#�� ³ ,I>�Ñ�$J#��.3�µe)+>�#�«_4s>0NBË = $&° = �.3&>�,�, Ë�%B«_@¥¹�!�!�, ).,L'�!z�.%-@B« ³ ,I>�Ñ�$J#��.3�$&%¥# = «�°;,IH-%V#i).7

�%¥,IHB!�4�«0!�:.«0!(>�$&4�H-3&�"#�$J,I%�NeË�«t�.%-�.3&)V´0«�# = « < «_%B«0#<�.Ô�!�%-@���4�«0!�:.«0!�H-%-@B«0!�# = !�«0«f@-$�3�«0!�«_%V#�>�°;«_%-�"!z$J,I>07
Ê
$J!�>�#0N+Ë�«(>�$&4tH�3&�"#�«�# = «�4�«0!�:.«0!��.>�>�H-4�$?%B:t%B,�@-$J.«_>�#�$J#�HB!�«�,.C�ÊB!�«_%-° =�³ ,I>�Ñ�$J#��.3a7�µ+«_°;,I%�@�NVË�«É>�$&4�H-3&�"#�«�# = «
4�«0!�:.«0!v�.>�>�H�4�$&%B:�@-$&.«_>�#�$J#�HB!�«A,.CÈÊ-!�«_%-° =�³ ,I>�Ñ�$J#��.3a7 <�= $J!�@�N.Ë�«�>�$&4�H-3&�"#�«�# = «�4�«0!�:.«0!�Ë�$&# = ,IHB#�@-$J.«_>�#�$J#�HB!�«
H-%-@-«0!�# = «�°;,IH�%{#�«0!�C`�.°;#�H-�.3��.>�>�H-4�Ñ-#�$J,I%b# = �"# < «_%B«0#t�.%-@ Ô�!�%-@���Ë�«0!�«�%B,.#½jCD,.!�½jÑ-!�,���#07 <�= «s$&@-«_��,.CA# = «
# = $J!z@ >�$?4tH-3?�"#�$J,I% $?>�#�,L#�«_>�#É# = «�# = «0,.!�)¶# = �"#�%-,.#½jCZ,.!�½jÑ�!�,��-# = ,I>�Ñ�$J#��.3?>�¸�« = �*.«�@-$�3�«0!�«_%{#�3&)¶�"CZ#�«0!É:I�.$?%-$&%B:
4��"!�Í.«0#�Ñy, Ë�«0!�# = !�,IHB: = ��4�«0!�:.«0!_7 �%¥�.3&3y# = !�«0«f4�«0!�:.«0!�>0NBË�«É#�!��.°�ÍL# = «fÑ-!�$&°;«_>A$&%¥µe�.%¶Ò�H-$&>�Ô�¸O$&>�Ñ�,BN+Ò�,I>
¹�%B:.«_3J«_>0N��.%�@¶µe�.%¥Î($J«0:.,�ª�,IH�%{#�$J«_>_7

�Å#�#�H-!�%->�,IH-#�# = �"#�µe�.% Ò�H-$&>(Ô�¸�$&>�Ñy,�ªv,IH-%{#¾)¶$&>�# = «�4�,I>�#�$?%{#�«0!�«_>�#�$&%B:BNO>�,�Ë�«tÑ�!�,*e$&@B«f��@B«_>�°;!z$JÑ-#�$J,I%
,.C�# = « = ,I>�ÑO$J#��.3&>(# = «0!�«.7 <�= «0!�«��"!�«+��.« = ,I>�Ñ�$&#��.3&>($&%§µe�.%bÒlH-$&>fÔ�¸�$?>�Ñ�,�ª�,IH�%{#¾)��.%�@�#iË�, 4�,.!�«�Ë�$J# = $&%
�-CD#i)s4s$&3J«_>�,.ClµB�.%�ÒlH-$&>�Ô(¸�$&>�Ñ�,B7 <�= « = ,I>�Ñ�$J#��.3&>��"!�«(@B«_>�°;!�$J¸�«_@�$?% < �"¸�3J«(Ã+7 <�= « ��!�>�#G# = !�«0« = ,I>�Ñ�$J#��.3&>��"!�«
 �$&%s#�,*Ë�%$#�$&%Lµe�.%�ÒlH-$&>vÔ�¸�$&>�Ñ�, ² # = «�%B«��e#�#¾Ë�,��"!�«($&%�µB�.%�ÒlH-$&>�Ô�¸O$&>�Ñ�,tª�,IH-%V#i).NB�.%-@�# = «�!�«_4��.$&%-$&%-:�#iË�,
�"!�«�,IHB#�>�$?@B«�µB�.% ÒlH-$&>(Ô�¸�$&>�Ñ�,�ª�,IH-%V#i)¶¸OHB#�Ë�$&# = $&% ��CZ#¾) 4�$&3&«_>07 <�= «�@�$&>�#��.%-°;«�4�«_�.>�H-!�«�$?>�# = «�@-$?>�#��.%-°;«
¸�«0#iË�«0«_%¥# = « = ,I>�Ñ�$J#��.3?>��.%�@�# = «fH-%VË�«_$J: = #�«_@¶°;«_%{#�!�,I$?@�,.C
# = «��-!�>�#A# = !�«0« = ,I>�ÑO$J#��.3&>v$&%L# = «�#��"¸O3J«.7
< �"¸�3J«cÄc°;,I%V#��.$&%->�# = «¶Ñ-!z$&°;«¶«_3&�.>�#�$&°0$J#�$J«_>sCZ,.!�# = «_>�« = ,I>�Ñ�$J#��.3?>07 Ô�Ë�% Ñ-!z$&°;«¥«_3&�.>�#�$?°0$J#�$J«_>��"!�«¶,I% # = «

@-$&�":.,I%��.3a7 <�= «�,�3y½i@-$&�":.,I%��.39«_3J«_4�«_%V#�>f�"!�«s!�«_�.@§�.>f# = «�«_3&�.>�#�$&°0$&#i)�,.Cv# = «�!�, Ë = ,I>�Ñ�$&#��.3 �Ì>�@B«_4��.%�@�Ë�$J# =
!�«_>�Ñ�«_°;#v#�,�# = «�°;,I3&H�4�% = ,I>�Ñ�$J#��.3 �Ì>�Ñ�!�$&°;«.7 <�= H->0NB�Lº �»Ñ-!�$?°;«�$&%�°;!�«_�.>�«É�"#�ÊB!�«_%�° =¥= ,I>�Ñ�$J#��.3OË�,IH-3?@�°0�.H->�«��
º"7ÇÁVÄ�� @B«_4��.%-@�$&%�°;!�«_�.>�«��"#�µe$&«0!�!���8($&>�#��e7

�%�# = $&>�#��"¸�3J«.N+Ë�«É°0�.%L>�«0«(# = «É>�$&4�$?3&�"!�$J#�$J«_>9�.%�@�@�$�3y«0!�«_%-°;«�¸�«0#iË�«0«_%L,IHB!A4�,e@B«_3y�.%-@s# = «(>�$&4�Ñ�3J«�3J,.:I$J#07
1c«0!�«É,IHB!A@B«_4s�.%-@L>�)+>�#�«_4»$?@B«_%{#�$?°0�.3O#�,�# = «É>�$?4�Ñ�3J«�3J,.:I$J#0N+# = «�À`%B,I%e½i@-$&�":.,I%��.3ZÂG«_3J«_4�«_%V#�>v,.CÈ«_�.° = °;,I3?H-4�%
Ë�,IH-3&@L¸�«�$&@B«_%V#�$&°0�.3a7�ÊB,.!�# = «É# = !�«0« = ,I>�Ñ�$&#��.3&>vË = $&° = �"!�«f$&%¥#�,*Ë�%�N�# = «_>�«f°;,I3&H�4�%->A�"!�«f%-«_�"!�3J)L°;,I%->�$&>�#�«_%V#
Ë�$J# = # = «�3J,.:I$J#(4�,e@B«_3aEA# = «_>�« = ,I>�ÑO$J#��.3&>��"!�«��.3?3l3J«_>�>�# = �.% º"7|¼�4�$?3J«_>�CD!�,I4 ,I%B«��.%B,.# = «0!_NÈ>�,�# = «�«�3y«_°;#É,.C
@-$&>�#��.%-°;«�$&>�4�,e@B«_>�#07�Ê-H-!�# = «0!�4�,.!�«.NV# = «_>�«�# = !�«0« = ,I>�Ñ�$J#��.3&>_NV�.%-@�«_>�Ñ�«_°0$&�.3&3J)�ÊB!�«_%-° = �.%-@�µe$J«0!�!z��8($&>�#��eNB�"!�«
>�$&4s$&3&�"!v,I%¥�.3&3�,.¸�>�«0!�h�"¸O3J«�° = �"!z�.°;#�«0!�$&>�#�$&°0>_7

K.Ã



<�= «�ÑO�"#�#�«0!�% @-$&>��"Ñ�Ñy«_�"!z>fCD,.!�# = « = ,I>�Ñ�$&#��.3&>�,IHB#�,.C�#�,*Ë�%�7 ¹�!�!�, ).,}'�!��.%-@-«L$?>��"¸�,IHB#�#¾Ë�«_3J.«¥4s$&3J«_>
CD!�,I4»# = «�# = !�«0«�°;«_%V#�!��.3 = ,I>�Ñ�$J#��.3&>0N+�.%-@ < Ë�$&%Lªv$J#�$J«_>�$&>���3?$J#�#�3J«�H�%-@B«0!G#¾Ë�«_%V#i)L4�$&3&«_>�@-$?>�#��.%{#07 <�= «_$J!�°;!�,I>�>
Ñ-!�$?°;«�«_3?�.>�#�$&°0$J#�$J«_>�Ë�$&# = # = «v# = !�«0«�°;«_%V#�!��.3 = ,I>�ÑO$J#��.3&>
�"!�«�>�HB¸O>�#��.%{#�$?�.3&3J)�¸�«_3J, Ë Ë = �"#9# = «A3J,.:I$J#�4�,e@B«_3+Ë�,IH-3&@
Ñ-!�, +$?@B«.7
� �"!�$J,I%��¶«_@-$&°0�.3B�.%�@�8��.3&3J«0)�ªv,I4�4tH�%-$J#i) = �_.« = $J: = °;!�,I>�>
«_3&�.>�#�$&°0$J#�$J«_>9�.%-@��"!�«��"¸y,IH-#vº"7|¼(4s$&3J«_>
�"Ñ��"!�#07

� ��� � ���� ��	�

1c«�H�>�«A# = «�@B«_4��.%�@�«_>�#�$&4��"#�«_>��.%-@�4��"!�:I$&%-�.3B°;,I>�#�>GCZ!�,I4 # = «�4�,e@B«_3e#�,f>�$?4tH-3?�"#�«A# = «A«��VH�$&3&$J¸-!z$&H-4 Ñ�!�$&°;«_>
# = �"#�Ë�,IH�3&@s!�«_>�H-3J#�CD!�,I4 # = «(4�«0!�:.«0!A>�°;«_%-�"!�$&,I>�@B«_>�°;!�$J¸�«_@s�"¸�,*.«.7�±�«_°0�.3&3O# = �"#�«_3J«_4�«_%V#�>�,.C�# = «�4��"#�!z$�� �
$&% # = «�Ñ-!�$&°0$&%-:�«��VH-�"#�$&,I% #��"Í.«�# = «�"�.3&HB«�,I%B«�$&C9#iË�, = ,I>�Ñ�$J#��.3&>��"!�« &,I$&%V#�3J)�, Ë�%B«_@ #�,L!�«0Õ-«_°;#&,I$&%V#�Ñ-!�,��-#
4��k�B$&4�$J´_�"#�$&,I%c�.%-@�´0«0!�,¶$JC�# = «0)��"!�«s$&%-@-«0Ñy«_%�@B«_%{#07 <�= «�4�«0!�:.«0!f$&>É>�$&4�H-3&�"#�«_@�¸+) ° = �.%B:I$&%-:�# = «�"�.3&HB«_>
,.Cv# = «�!�«_3&«0h�.%V#�«_3J«_4�«_%V#�>�,.C ��N
�.%-@c# = «s° = �.%-:.«_>t$&%�, Ë�%B«0!�> = $JÑc#i)+Ñ�«s�"!�«�>�$&4�H-3&�"#�«_@�¸+)�° = �.%B:I$&%-:¥# = «
"�.3&HB«_>�,.C�# = «�Ê
· �.%-@ ®�Ê
· .«_°;#�,.!�>_7§¹�CD#�«0!�# = «L° = �.%-:.«_>0NG# = «�QIÄ Áb%B,I%e½i3?$&%B«_�"!fÑ�!�$&°0$&%B: «��VH��"#�$J,I%->��"!�«
>�,I3J.«_@�>�$&4�H-3J#��.%-«0,IH->�3J)�CD,.!���%B«0Ë�Ñ-!�$&°;«�«��VH-$?3&$J¸-!�$?H-4�7 % � �Å% < �"¸�3J«�M+NeË�«�Ñ�!�«_>�«_%V#�# = «(>�$&4�H-3&�"#�«_@s«�3y«_°;#�>v,.C
# = «�4�«0!�:.«0!�,I%�# = « = ,I>�ÑO$J#��.3&>A$&%L�.%-@��"!�,IH�%-@¶µe�.%�Ò�H�$&>�Ô�¸�$&>�Ñ�,�ª�,IH-%V#i).7 <�= «É°;,I3&H-4�%->_N+¸�«0:I$&%�%-$&%B:tË�$J# =
# = «�# = $J!�@�N��"!�«s# = «s,.¸�>�«0!�.«_@§Ñ-!z$&°;«s$&%§# = «�@-�"#��eN9# = «�>�$&4�H-3&�"#�«_@bÑ-!�$&°;«s�"CD#�«0!�# = « < «_%B«0#<�.Ô�!z%-@-�¶4�«0!�:.«0!
Ë�$J# = %B,�@-$J.«_>�#�$J#�HB!�«.N�# = «�>�$&4�H-3&�"#�«_@ Ñ-!�$?°;«��"CD#�«0!É# = « < «_%-«0#<�.Ô�!�%-@-�L4�«0!�:.«0!�Ë�$J# = @-$J.«_>�#�$J#�H-!�«f,.C�ÊB!�«_%-° =
³ ,I>�Ñ�$J#��.3�#�,�8($&>�#��eN��.%-@ # = «t>�$?4tH-3?�"#�«_@¥Ñ-!�$?°;«t�"CD#�«0!�# = « < «_%B«0#<�.Ô�!�%-@��s4�«0!�:.«0!(�.>�>�H�4�$&%B:s%-,�@-$J.«_>�#�$J#�HB!�«
�.%-@�# = �"# < «_%-«0#��.%-@ Ô�!z%-@-���"!�«�%B,.#½jCD,.!�½jÑ-!�,���#07/0  
<�= «W��%-@-$&%-:I>9>�H-4�4��"!z$J´0«_@�$&%�# = $&>�#��"¸�3J«��"!�«�# = �"#�# = « < «_%B«0#<�.Ô�!z%-@-�É4�«0!�:.«0!�Ë�$J# = ,IH-#9# = «�@-$J.«_>�#�$J#�HB!�«

3J«_�.@->�#�,t��3&�"!�:.«�Ñ-!�$&°;«�$&%-°;!�«_�.>�«��"#�# = « < «_%B«0#��.%�@LÔ�!z%-@-� = ,I>�ÑO$J#��.3&>G$?%�# = «�°;,IH-%{#¾)OEG¼.Q�� �"#vÊB!�«_%-° = NBQ.K��
�"#�µe$&«0!�!���8�$?>�#��eN��.%-@¥Q.Q�� �"# < Ë�$&%¥ªv$&#�$J«_>07 <�= «É°;,I4�Ñ�«0#�$&%-: = ,I>�Ñ�$J#��.3?>A>��_Ë >�4��.3&3J«0!AÑ-!z$&°;«�$&%-°;!�«_�.>�«_>0N�¼��
�"#�'�«_%-«0!��.3È�.%-@¥�"#�¹�!�!�,*).,L'(!��.%-@B«.7
5�)L°;,I%{#�!��.>�#0N-Ë�$J# = # = «É@-$J.«_>�#�$J#�HB!�«�,.ClÊB!�«_%-° =¥³ ,I>�Ñ�$&#��.3aNe# = «ÉÑ-!�$&°;«($&%-°;!�«_�.>�«_>vË�«0!�«�.«0!�)�>�4s�.3&3��"#�3J«_>�>

# = �.%�#iË�,�Ñ�«0!�°;«_%V#�CD,.!A«_�.° = ,.C�# = « = ,I>�ÑO$J#��.3&>079�¥,.!�«0,*.«0!_Ny° = �.%B:I$?%B:t# = «�, Ë�%B«0!�> = $JÑ�,.C�# = «É° = �.$&%->�#�,�%B,.#½
� � 2 ^�ZDo<z/f�^2��[Jjk^]ZO{SZO[J^-t�oEG_^2xyv�mn[JX/o<hkZewy{�z�X/h�^2mnqJX�H-X/hkr���^-tMmnh���ms[e[Jj�^�~SqJ^'� ZDX�t"vkz�mn[JX/o<hW~�qJX/l-^7fF^-l'[Jo<q2R�ZDoFz/f�X�h�r"^?`�~�z/X�l'X/[Jz|{ GHo<q

[Jjk^7hk^'p ~SqJX�l'^�f�^-l'[Jonq�L.ZD^-^�-Ym-{�h�o<q�mnh����goFrn[2R��n�F�< SROGHo<q][Jjk^�G�o<qJt"vkz�m"X/h [Jjk^Yz/X/hk^2msq�l2m<ZD^sb?ce�9jk^'h_R�p9^YqJ^-l-m<z/l-vkz�ms[J^2�}��^'tMm<h��
mn[][Jj�^Yhk^'p ~SqJX�l'^�f�^-l'[Jonq�L.vkZDX/hkr�[Jj�^Y^-ZO[JX/tMmn[J^-�iz/oFr<X/[�tWo���^'zHb?RSz/X/hk^2msqJX�H-^2��m<rFm<X/h_R�m<hk�il-o<h�[JX/h�vk^-�iX|[J^'q�mn[JX/h�rWvkhy[JX/z	pe^YqJ^2m<l�jk^-�
m�ZDo<z�vS[JX/oFh_c
� * ��o<[JX/l-^FR$p]j�^-h p9^ l?jkm<hkr<^W[Jjk^Mo2p]hk^'qJZDj�X�~+oTG�[Jj�^-ZD^MjkoFZD~�X|[�m<z/Z�[Jo�hkon[D�UGHo<qD� ~�qJoTJk[2RBpe^��So�hko<[�l?jkm<h�rF^M[Jjk^-X|q"w�^-j�m2f�X/o<q�m<z

tMmnqJr<X/h�m<zBl'oFZO[JZ�o<q7[Jjk^-X|q��S^-tMm<hk�}l-v�qJfF^-Z-R�oFhkz|{}[Jj�^-X|q�ZDl2mnz�^"^-l-o<hkoFtWX/^-Z-c�9j�^�o<w�8 ^-l'[JX/f�^�oTGe[Jj�^"^'`S^'qJl'X�ZD^"X/Z7[Jo [J^'ZO[Yp]jk^'[Jj�^'q
o<[Jj�^'qDp]X/ZD^MoFwkZD^?qJfFms[JX�o<h�mnz�z|{ ^2xyvkX/fFmnz/^-hy[�jkoFZD~�X|[�m<zetW^?qJrF^'qJZmnqJ^M�SXKL	^'qJ^-hy[X�Ge[Jjk^Wo2p]hk^'qJZDj�X/~¥oEG�[Jj�^�jko<ZD~kX|[�m<z/ZX�Z G�onqD� ~�qJoEJ�[o<q
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Ë = $?° = $&>�%-«_�"!�¸�HB#A%B,.#�$?%¶µe�.%¥Ò�H�$&>�Ô�¸�$&>�Ñy,�ª�,IH-%V#i).7

� ������ 	?� ���J���
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4��"!�Í.«0#�>07&�B\"nepzYOU.k�\w���[�\"Yy\"W�X`[0gtU"YOm('bU.YOU_�VS0WsS;Y�^�£�^`p�U.^iSj�IqhN�QBÀº*ÂzE&º_Ã.¿S�+K"PI¿+7

Î(HB¸�$&%ÈNBF-7-¹f7O�.%-@¶� °0Ê-�.@-@B«_%�NOÎt7OÒ�7�Àº_¿.MhÁVÂz7v¹�%�«_°;,I%-,I4�«0#�!�$&°t�.%-�.3J)e>�$&>v,.C�!�«_>�$&@B«_%V#�$&�.3�«_3J«_°;#�!z$&°
�"Ñ-ÑO3&$&�.%-°;« = ,I3&@�$&%B:I>v�.%-@¥°;,I%->�H-4�Ñ-#�$J,I%È7)��[�\"Yy\"WsS0^`poX`[zU"N�¼.KBÀaKIÂzE|QhÁ{¼S�+Ã.K+7

'(�*)+%B,.!*NO�b7O�.%-@ ³ �.�.>½j1�$?3&>�,I%�N�Î�7lÀº_¿.¿.¿IÂz7�ª = �.%-:.«.N-°;,I%->�,I3&$&@��"#�$J,I%�NB�.%-@¥°;,I4�Ñ�«0#�$J#�$&,I%¥$&% = «_�.3J# = °0�"!�«
4��"!�Í.«0#�>07&�B\"nepzYOU.k�\w���[�\"Yy\"W�X`[+*�S;pzgj]BS�[_^`XD�"SogoNlº_QBÀº*ÂzE&º;Á-º<�+ÃhÁB7

'(�*)+%B,.!*NO�b7O�.%-@�89,.:.#0N�1 7�5�7lÀaK"P.P.P{Âz7v¹�%V#�$J#�!�H�>�#��.%-@¥°;,I4�Ñ�«0#�$J#�$&,I%¥$&% = «_�.3J# = °0�"!�«t4��"!�Í.«0#�>_7 �Å%
ªvH�3J).«0!_NB¹f7yFB7-�.%-@¥®�«0Ë = ,IH�>�«.NOFB7-·�7JN-«_@�$J#�,.!�>0N$#tU"YOm{��\_\h��\�wÉdeS�U.k�^Dd�S�[�\"Yy\"W�X`[0gzNO° = �"Ñ-#�«0!(KIÄVN-Ñ��":.«_>
º;ÁIPI¼S�+MIÄV7�¯G3?>�«0+$&«0!�µe°0$J«_%-°;«.N-®�,.!�# = ½ ³ ,I3&3&�.%-@ÈN-®�«0Ë,��,.!�ÍL�.%�@ Ôi�eCZ,.!�@È7

Qeº



'(�*)+%B,.!*NO�b7O�.%-@�89,.:.#0N�1 7�5�7lÀaK"P.PIQIÂz7�ª�,I4�Ñ�«0#�$J#�$J,I%��.4�,I%B: = ,I>�ÑO$J#��.3&>07
1c,.!�Íe$&%B:s·
�"Ñ�«0!���¿hÁVÄ+º"N
®��"#�$J,I%-�.3È5vHB!�«_�.H�,.C9¯G°;,I%B,I4�$?°É±�«_>�«_�"!�° = 7

³ �.H->�4��.%�N�F-7�¹t7�Àº_¿.¿.ÃIÂz7�8��.3&H��"#�$J,I%¥,.C
%B«0Ë :.,+,+@�>�H-%-@B«0!AÑ�«0!�CD«_°;#��.%-@¥$?4�Ñ�«0!�CZ«_°;#A°;,I4�Ñ�«0#�$J#�$&,I%�7 �Å%
5�!�«_>�%�� = �.%�N < 7-¹t7��.%-@ '(,.!�@B,I%�N-±f7OFB7JNB«_@-$&#�,.!�>0N���deS�S�[�\"YO\.W�Xa[;g�\w�YyS0x �V\_\_mhgoN�µ+#�H�@-$J«_>v$&%�$&%-°;,I4�«
�.%-@¥Ë�«_�.3J# = NB89,I3a7O¼.M+7O®��"#�$J,I%-�.3�5�H-!�«_�.H�,.C9¯G°;,I%B,I4s$&°É±�«_>�«_�"!z° = N�ª = $&°0�":.,B7

³ �.H->�4��.%�N�F-7-¹f7JNOÒÈ«0,I%-�"!�@ÈNO'�7-Ð�7JN��.%-@���,I%-�eN�FB7-Î�7lÀº_¿.¿hÁVÂz7�ª�,I4�Ñ�«0#�$J#�$J.«É�.%-�.3&)+>�$?>vË�$J# = @-$�3�«0!�«_%V#�$&�"#�«_@
Ñ-!�,+@-H�°;#�>07���Y-YOU"k&Sogtm�� ��[�\"YO\.W�XjS�S_^�£�^jU.^`XZgo^`X	�0n�S0NOQhÁ�ÀaKIÂzE&º_¼.¿S�+M"Pe7

FI�"Íe3J«0e$&°"N��§7yª�7�ÀaK"P.PIKIÂz7 < $J!�«_@L#�!�«_%�@�7 'b\_mVS;poY #�S�U.k�^Dd+[zU"p�S;N�Q.KBÀaK.ÃIÂzE&º0Pe7

ÐÉ«0«_3J«0!*N-¯�7�5�7JN�5vH-° = �.%-�.%�NOF-7JN-±�,I3JÑ = N-FB7�¯�7JN ³ �.%-3&«0).NOFB7��§7JNO�.%-@�±�«0¸�,IH->�>�$&%ÈNeÎ�7O�§7lÀº_¿.M.MIÂz7v¯�Ñ�$?>�,+@-«_>
,.C
4�«_@-$&°0�.3È#�!�«_�"#�4�«_%V#�$&%L# = « = «_�.3J# = $&%->�HB!��.%-°;«(«��eÑy«0!z$&4�«_%V#07�±�¹�®�Î ·�HB¸�3&$&°0�"#�$&,I%�±�½¾QhÁ{¼hÁ"½ ³�³ µyN <�= «
±��.%-@ ª�,.!�Ñ�,.!��"#�$&,I%�7

ÐÉ«0«_3J«0!*N-¯�7�5�7JNO�¶«_3&%-$&°�ÍONO'�7JN��.%-@
�yËv�.%B´_$J:.«0!*N�FB7lÀº_¿.¿.¿IÂz7 <�= «�° = �.%B:I$&%B:�«�3�«_°;#�>�,.C�°;,I4�Ñ�«0#�$J#�$&,I%�,I%
%B,I%B½jÑ-!�,��-#A�.%-@�CD,.!�½jÑ-!�,��-# = ,I>�Ñ�$&#��.3�Ñ-!�$&°0$&%-:t¸�« = �*+$J,.!*7��e\"nepoYOU"k
\w #tS�U"k�^Dd���[�\.YO\"W�X`[0gzN�º_M+E|Ã.¿S�+M.Ã+7

Ò��"Íe@-�*Ë��.3&3?�eN�Î�7��.%-@¥· = $&3&$JÑO>�,I%�N < 7�Àº_¿.¿.MIÂz7�®�,I%BÑ-!�,���#AÑ-!�,e@-H-°;#�$J,I%L�.%-@¥°;,I4�Ñy«0#�$&#�$J,I%�791c,.!�Íe$&%B:�·
�"Ñ�«0!
��Ã.QIÄ.ÄVNy®��"#�$&,I%-�.3È5vHB!�«_�.H�,.C9¯�°;,I%B,I4�$&°É±�«_>�«_�"!�° = 7

ÒÈ«0«.Ny�b7�ÒG7�Àº_¿IÄ+º*Âz7A¹ °;,I%->�Ñ�$&°0HB,IH->vÑ�!�,+@�H-°;#�$J,I%�# = «0,.!�)L,.C = ,I>�Ñ�$&#��.3OÑ�!�,+@�H-°;#�$J,I%�7v£O\"nB^DdeS0pzY ��[�\"Yy\"W�X`[
�B\"nepzYyU"k�N�Q.MBÀº*ÂzEÇÁ{MS�+¼.M+7

ÒÈ«_>�>�«0!_Nyª�7Oµ�7-�.%-@ '($&%�>�¸�HB!�:BNe·�7�5�7lÀaK"P.PBº*Âz7���U{[;�s^j\�^DdeS�wone^`nep�S���tS0x2[z\hgo^vU"YOm�U{[�[zS;g�gt[0d+U"kDkJS0YV�VS;g
S0W�S0p`�+S���XDY-X`^`X`U"k{��YOm"XDYV�"g�wop�\"W #�£l��� gÉp�S�[zS;YO^GgoXD^iSt� X?goXD^Dgzr�¢�g�gon-S��0pzXjS`w��t¨{�.7vª�«_%V#�«0!�CD,.!�µ+#�H-@-)+$&%-:
³ «_�.3J# = µ+)e>�#�«_4�>�ª = �.%B:.«.7

ÒÈ)e%BÍyNB1 7�Àº_¿.¿.¼IÂz7�®�,I%BÑ-!�,���# = ,I>�Ñ�$J#��.3�4�«0!�:.«0!�>��.%-@¥# = «É«��+«0!z°0$&>�«�,.C94��"!�Í.«0#�Ñy, Ë�«0!*7&�e\.n+poYOU"k�\w�¤ÈU.x
U"Yym ��[�\"Yy\"W�X`[0gzNyQ.M+EÇÁ{QIÄ��+Ãeº"7

ÒÈ)e%BÍyNB1 7yFB7-�.%-@¥®�«_H-4��.%�%�N-Ò�7-±f7lÀº_¿.¿.¿IÂz7�·G!�$&°;«��.%-@LÑ�!�,��-#07��B\"nepzYOU.k�\w�#�S�U.k�^Dd���[z\"YO\"W�Xa[;goN
º_M+E|¿.¿S�Oº0PI¼+7

� �.%-%-$&%B:BNB1 7y'�7JNO®�«0Ë = ,IH->�«.N�FB7O·l7JNOÎ�H��.%�N-®f7JNOÐÉ«0«_3J«0!_N-¯�7�5�7JN�ÒÈ«_$J¸�, Ë�$J#�´.N-¹t7JN��.%-@¥� �"!n�VH�$&>0N��§7yµy7
Àº_¿.MIÄ.Âz7 ³ «_�.3&# = $&%->�H-!��.%-°;«É�.%-@�# = «t@B«_4��.%-@LCD,.!�4�«_@-$?°0�.3�°0�"!�«.EG«0e$&@B«_%-°;«ÉCD!�,I4 ��!��.%-@B,I4�$&´0«_@
«��eÑ�«0!�$&4�«_%V#07���WsS;poX`[zU"Y ��[z\"YO\"W�Xa[+
�S;� XaS0x9NyÄ.ÄeÀaQIÂzE|K.¼eº<�eÄ.ÄV7

� �.%VH->�´_�"ÍON��b7�Àº_¿.¿.¿IÂz7vÊ
$J!�4 °;,I%-@�H-°;#�$&%L# = « ³ �_Ëv�.$&$&�.%¥Ñy«0#�!�,I3J«_H-4 $&%-@�H->�#�!�).79H-%BÑOHB¸�3&$&> = «_@
4��.%+H->�°;!z$JÑ-#0N�ªv�"!�%B«0:I$&«f�¥«_3&3&,I%¥¬�%�$J.«0!�>�$J#¾).7

� HB!�$&>0N < 7�F-7�Àº_¿.¿IÄ.Âz7�·�!�,e@-H-°;#A@-$�3�«0!�«_%V#�$&�"#�$J,I%�E
«_°;,I%B,I4s$&°0>��.%-@��.%V#�$J#�!�H->�#07���S�\"p`�+S�'bUhg0\"Y¥¤ÈU"x�
�S;� XaS0x9N
¼+E|Q"PIQ+7

®�«0.,BNO¹t7lÀº_¿.¿.MIÂz7�¹ !�«_>�«_�"!z° = �.>�>�$&>�#��.%V#��Ì>�:IH-$?@B«É#�,�!��.%-@-,I4 °;,V« � °0$&«_%{#�>�@-$&>�°;!�«0#�«t° = ,I$&°;«t4�,+@-«_3&>v,.C
@B«_4s�.%-@�7 < «_° = %-$?°0�.3�1c,.!�Íe$&%B:�·
�"Ñ�«0!���K.Keº"NO®��"#�$J,I%-�.3�5�H-!�«_�.H�,.C9¯G°;,I%B,I4s$&°É±�«_>�«_�"!z° = 7

®�«0.,BNO¹t7lÀaK"P.P.P{Âz7v�¶«0!�:.«0!�>�Ë�$J# = @-$.3y«0!�«_%V#�$&�"#�«_@�Ñ�!�,+@�H-°;#�>0E
# = «f°0�.>�«f,.C�# = «É!�«_�.@B)V½j#�,"½j«_�"#�°;«0!�«_�.3
$&%�@-H->�#�!�).7)
������ �e\"nepoYOU"k
\w���[z\"YO\"W�Xa[;goNOQeºIÀaQIÂzE|Q.¿.¼S�{Á{Keº"7

®�«0Ë = ,IH->�«.NyFB7-·�7lÀº_¿IÄhP{Âz7 < , Ë��"!�@ ��# = «0,.!�)L,.C9%B,I%BÑ-!�,��-#A$&%->�#�$J#�H-#�$J,I%->0E
�.%�«_°;,I%B,I4�$?°�4�,e@B«_3�,.C9�
= ,I>�Ñ�$J#��.3a7���WsS;poXa[�U"Y ��[z\"YO\"W�Xa[+
�S;� XaS0x9NOÃ"P-Àº*ÂzE|ÃhÁk�eÄ ÁB7

Q.K



®�«0Ë = ,IH->�«.N�F-7B·l7�Àº_¿.¿.QIÂz7���p�S�SGw0\"ptU"kDk �k&Sog�g0\"YBg�wop\.WÓ^DdeS 
AU"Yym�dBS�U"k�^Dd¥XZY-gznepU.YO[zS�S�To]BS0pzXDWsS;Y�^`7 ³ �"!�"�"!�@
¬�%-$J.«0!�>�$J#i)L·�!�«_>�>07

·
�.H-3J).NO�§7B8�7��.%-@¥±�«_@-$&>�° = N��b7�Àº_¿IÄ"QIÂz7 <�= «�%B,.#½jCZ,.!�½jÑ-!�,��-# = ,I>�Ñ�$J#��.3��.>���Ñ = )e>�$&°0$&�.%�>��B°;,V,.Ñ�«0!��"#�$J.«.7
��WsS0pzXa[�U"Y ��[�\"YO\.W�Xa[+
�S0�*XjS;x9NOÃ.QBÀº*ÂzE|MIÄ��+¿.¿+7

·�«0#�«0!�>0N�ª�7�ÀaK"P.PIKIÂz7�¯Gh�.3?H-�"#�$&%B:�# = «�Ñ�«0!�CD,.!�4��.%�°;«�,.C94�«0!�:.«0!�>�$&4�H-3&�"#�$J,I%ÈE�«0e$&@B«_%�°;«ÉCZ!�,I4 # = «f¬t7�µy7
�.$J!z3&$&%B«($&%-@-H�>�#�!�).7�1c,.!�Í+$?%B:s·
�"Ñ�«0!���P.PIQ.K+N�ªv«_%{#�«0!�CZ,.!�# = «�µ+#�H-@B)�,.C �%-@-H�>�#�!�$&�.3ÈÔ�!�:I�.%�$J´_�"#�$J,I%�N
®�,.!�# = Ë�«_>�#�«0!z%¶¬�%-$J.«0!�>�$&#i).7

·G$?%BÍ+>�«.NBF-7JNyµe3&�.@-«.N��b7�¯�7JN-�.%-@¥5�!�«0#�#0N�ª�7�ÀaK"P.PIKIÂz7AµeÑ��"#�$&�.3�Ñ-!�$?°;«(°;,I4�Ñy«0#�$&#�$J,I%�E���>�«_4s$JÑ��"!��.4�«0#�!z$&°
�"Ñ-Ñ�!�,I�.° = 7���[�\.YO\"WsS0^`poX`[zU"N�ÄhP-ÀaQIÂzE&º.º.º.º<�+¼.Q+7

µe�.° = «0!_Nyµy7-�.%�@�8�$&#��eNO�b7�ÀaK"P.PBº*Âz7 <�= «(°;,I4�Ñy«0#�$&#�$J.«�«�3�«_°;#�>�,.C
��%B,.#½jCD,.!�½jÑ-!�,���# = ,I>�Ñ�$J#��.3�4�«0!�:.«0!_EG��°0�.>�«
>�#�H�@B).7��e\.n+poYOU"k
\w�¢zYOm.nVg;^`pzXaU"k	��[�\.YO\"W�X`[0gzN-Á{¿BÀº*ÂzE|Ã.QS�+MhÁB7

µ+«_$&4¥NeÐ�7lÀaK"P.PBº*Âz7AµeÑ��"#�$&�.3�@-$�3�«0!�«_%V#�$&�"#�$J,I%��.%-@ �-!�46«_%V#�!�)OEG# = «É+$?@B«0,�!�«0#��.$&3È$?%-@-H->�#�!�).7
H�%BÑ�HB¸�3?$&> = «_@
4��.%+H->�°;!z$JÑ-#0N �G�.3J«f¬�%-$J.«0!�>�$J#i).7

µe$&4�Ñ�>�,I%�NBFB7��.%�@¶µ = $&%�NB±f7�Àº_¿.¿IÄ.Âz7�Î�,�%-,I%e½jÑ-!�,��-# = ,I>�Ñ�$J#��.3&>v«��e«0!�°0$&>�«�4s�"!�Í.«0#�Ñ�,*Ë�«0!�� H-%BÑ�H-¸�3&$&> = «_@
4��.%+H->�°;!z$JÑ-#0NBÊB«_@B«0!��.3 < !z�.@B«tª�,I4�4�$?>�>�$J,I%�7

<�= ,I4s�.@->�«_%�NB±�7�ÀaK"P.PIKIÂz7�·�!z$&°;«�°;,I4�Ñ�«0#�$J#�$J,I%�$&%�$?%-@-H->�#�!z$J«_>GË�$J# = :.«0,.:.!��"Ñ = $?°�@-$�3�«0!�«_%V#�$&�"#�$J,I%�E94�«_�.>�H-!�$&%B:
# = «É«�3�«_°;#�,.C93J,e°0�"#�$J,I%�,I%¥Ñ-!�$&°;«�$&%L# = «ÉCD�.>�#�CZ,+,+@¶$&%-@-H->�#�!�).7�H�%BÑ�HB¸�3?$&> = «_@�4��.%VH�>�°;!�$JÑ-#0N�ª�,I3?H-4f¸O$&�
¬�%-$J.«0!�>�$J#i).7

< ,*Ë�%�NO±�7-�.%-@�8($&>�#�%-«_>0NO'�7lÀaK"P.PBº*Âz7 ³ ,I>�Ñ�$J#��.3È°;,I4�Ñ�«0#�$J#�$&,I%�$&% ³ ��Ô %-«0#iË�,.!�Í+>_7&�e\.n+poYOU"k
\w #�S�U"k�^Dd
��[�\"YO\.W�Xa[;goNyK"P-Àa¼IÂzE�Ä"Q.QS�+¼.Q+7

1c«0!�@B«_%ÈNy'�7OF-7-�.%-@¥ÊB!�,+«0¸ÈN�ÒG7��b7�ÀaK"P.P.P{Âz7�¹�%¥$&%V#�!�,e@-H-°;#�$J,I%�#�,�# = «t>�)+4�Ñy,I>�$&H-4»,I%�# = «fH�>�«É,.C
>�$?4tH-3?�"#�$J,I%L$&%��"Ñ-Ñ�3&$&«_@�$&%-@-H->�#�!�$&�.3-,.!�:I�.%-$J´_�"#�$J,I%�7v¢zY�^iS;poYOU.^`Xa\"YOU"k �B\"nepzYOU.k�\wf^DdBS���[�\.YO\"W�X`[0gt\w
��n+gzXDYySogzgzNyÄeÀaKIÂzE&º_Q.QS�eÄV7

1c«0!�@B«_%ÈNy'�7OF-7JN-ÊB!�,+«0¸ÈN�Ò�7��§7JNO�.%�@ < �"!�@�$�3�N < 7�FB7�Àº_¿.¿.ÃIÂz7 <�= «�H->�«É,.C
# = «�3&,.:I$J#�4�,e@B«_3�$&%��"Ñ-ÑO3&$J«_@
$&%�@-H->�#�!�$?�.3�,.!�:I�.%�$J´_�"#�$J,I%�7�¢zY�^iS0pzYyU.^`X`\.YOU"k �e\"nepoYOU"k
\wf^DdeS���[�\"YO\.W�Xa[;g�\w���nVgoXZY�Sog�goNOQBÀº*ÂzE|M.QS�Oº0PI¼+7

Q.Q



< �"¸�3J«�º"EGÎ($&>�#�!z$J¸�HB#�$J,I%�,.C
Î($&>�° = �"!�:.«_>�¸+) �Å%->�HB!��.%-°;«

�%->�H-!��.%-°;« < )+Ñ�« Ê-!�«��VH-«_%-°;) ·�«0!�°;«_%V#

�¶«_@-$&°0�"!�« º"NÌPIK.Q+N&º_Ã"P K.M+7|K��
�¥«_@-$?°0�.$&@ ¿.Ã"PeN|Meº.º K.Ã+7|¼��
³ � Ô Ä"M"PeN|M"PBº Keº"7|¼��
·G·vÔ Q.Q.Ã+N|¿eº_Q ¿+7|Q��

Ô�# = «0!�·G!�$J"�"#�« º;Á{¼+N&º_Ãeº ÁB7ÌP��
µ+«_3JC�·��*) º_Q.¼+NÇÁIPIÃ Q+7�Ä��

5v3&HB«tªv!�,I>�><�h5v3&HB«fµ = $J«_3&@ Ä ÁBN|KhÁ{Q K+7ÌP��
8��"!�$J,IH->�'�,*.«0!�%�4�«_%{# M.Ã+N|¿.Ã.M K+7ÇÁ �
8��"!�$&,IH-> �%-@-$J:.«_%V# M.¼+N|ÃIÄ"M K+7ÇÁ �

QhÁ



< �"¸�3J«fK+E�8��"!�$?�"¸�3J«�Î�«_>�°;!�$JÑ�#�$J,I%->
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