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A$=gN3A!BI694M@�YW4M25A$A!=RQ&BMNT{*BMo5VW8!=´b]aW}

<�DW=�=���=RH�A!@�20X�@$Yf6dH�=�P�=R60A!DW=g8wBMNfQ3VfH�=]Q�o5=g2d�T60odNW=gA!BIH?604M4MF
BMNfQ3VfH�=]Q�H�VW8$8!=gN3A$@ x�Û�S$k�|w698$=�604M@!2�20X(H�2dNfH�=g8!NpA$2�8�60BM4MP"6]F
H�25�&Yf60NUB�=?@�xz=5} of} [ 60N3L5=?8$5=?A�|�60NfQ&A!=g4M=´H�2d�p��VWNUB�Hg69A$BM25N
H�25�&Yf60NUB�=?@�xz=d} o	}
<w=g4M=gL5=g8!5=gA�|g}�k�2dNGA�65H�A!@rP�B�A!DnA!DW=g@!=
H�25�&Yf60NUB�=?@�Df6]Ld=�A$DW=g8!=�Xz2d8$=Z694�@!2�lf=?=gN�A�695=gN*}

S;AZP�60@�8$=RH�=?NGA!4MFu@$DU20P�N ± � 2dDf60NW@!@$2dNv=gA´694;}�O�bR�d�5ãÝ³�A$Df69A
=g4M=RH�A!8$25NUBIHJ@�25N�lf23608�Q�69BM8�H�8�6]XzA!@��T6]F�l	=�=��«=]H�A$=RQ&l3F�H�25@¤:
�pB7H�8�6]F3@"69NfQ�2dA$DW=?8�=gNU=g8$od=gA$B7H Yf608!A$B7H�4M=g@]}w v=�P�B�4M4f69oG69B�N
BMNGLd=g@$A!BMoG60A!=�BsX«YW8!=RQ3B7H�A!B�2dNW@�20X�A$DW=g@!=�=gL5=gN3A!@"Hg69N�lf=�Qi25NW=5}
h×H�254M4760l	258�60A$BM2dNuP�BMA$Dn1ih�h [ Ü5`E8$B7H�@$@!25Nth LGBM2dNWB7H�@pDf69@
lf=?=gN�BMNWBMA$B760A!=RQ�}

<�DW=�`�13<�`�k�Ü5`�13h�YW8!2R��=RHJAROd=R608!4�BM=g8w�&=gN3A$BM25NW=]Q�O]@$DW20P�=RQ
A$Df69A�BMA�BM@�Yf2d@$@!B�lU4�=�A!2�YW8$=RQiBIHJA�@�69A$=g4M4MBMA$=�60NU25�T694MB�=?@�P�BMA$D
A$DW=�VW@$=�20XwNW=gVW8�604*NW=gA;P�258$3@]}�13P�=]Q3BM@$Dr@�69A$=g4M4MBMA$=�H�25�&Yf6]:
NWBM=g@�698$=�A$DU=g8$=�XØ258$=�604M@$2p6dQWQ38$=?@$@$=]Q�}

µ(¶¸·0¹dºz»&¼0¼ }�û �<2�Ä0»z·0ºØ»$»JÀZ¶ ÅGÍ ºz» Æ À�»�¶ Å Á ¾ »pÁÌ»gÎwËG»?º Æ Á7¹dºz»
Ç Ê Æ º Ç Á Ç º�¶ ÅvÆ�Å ¹ Í É©» Æ º�ËWÉ Æ0Å Á�¶ Å ÂWÃ�»!Ä0» Å ñ Í$Æ ¹0À�»$Ä Ïgë ·0» È
Ç Î Æ · Å »gÁ7¶ Í$Æ ÉMÉ ë ¶ Å Ä0¹ Í »$Ä Í ¹5º!ºz» Å ÁIÀ Æ À Æ ºz»�À�¹0É©Á Ç Ê�Á ¾ »�À�»gþ?»gºz»
·9» Ç Î Æ · Å »?Á7¶ Í À�Á Ç º$Î Ç Ê�ê Æ º Í$¾ ¼]ï0ñ(¼0Ñ3'5Ñ0Ò

<�DU=�P�258!t25N¦YW8$=RQiBIHJA$BMNWotA$DU=�8�65Q3BM2nHJ25�p��VUNWB7Hg60A!B�2dN
HJ25NfQ3BMA!B�2dNW@�Df60@�604M@$2�4�=]Q�A$2�H�2dNGA�65H�A�P�BMA$D&A$=g4M=RH�2d�p��VWNUB©:
H?60A$BM2dN�HJ25�pY	60NWBM=g@ xz<w=g4M=gLd=g8$d=gARO	`w8$B7H�@!@$25N	|�BMNT13P�=RQ3=?N(}
h 4M4(A$DU=g@$=�BMNfQ3VU@$A$8!B7604>69YWYW4MB7Hg60A!BM25NW@�Df6]Ld=�=gNfHJ25VW8�60o5=]Q�VW@
A!2�H�2dN3A$BMN3VW=wA$2�P�258!�2dN�BM�&YW4M=g�p=gN3A!B�NUoE69NfQ�H�VW@!A$25�&BMÓgBMNWo
8!=R604s:;A$BM�p=�YW8$=RQiBIHJA$BM25NW@�P�B�A!DZ=J\iYU4I69Nf60A!BM25NW@]O0B;} =d}(BMN�65HgH�2d8;:
QU60NfH�=�A!2rA$DW=�~f8$@!A�YW4760NU@�29X�A$DU=pe�VWNfQy13Yf6dH�=� v=R69A$DW=g8
CE8$25od8�69�q}

¢U} ^f}�ª�=g4MBM25@�:"6�XzVUA$VW8!=�@!Yf65HJ=�P�=]60A$DU=g8�H�=?NGA!=g8

h XzVWA$VU8$= @$Y	65H�= P�=R60A!DW=g8 HJ=gN3A$=g8 x�ª�=�:
4MBM25@Ô:§D3A!A$Y(�¸Ü5Ü9P�P�P�}¸60@$A!8$2	} 4MV(} @!=RÜ�= DW=gNU8$BMWÜ0DW=g4MBM25@]} DGA!��47|
BMNZe�VWNfQ�D	60@(l	=g=gN�Q3BM@�HJVW@$@!=RQ�P�BMA!D�Yf2d4MB�A!B7H�B760NW@]OglWVW@!BMNW=g@$@¤:
�&=gN�60NfQ�P�B�A!DWBMN�8$=?@$=R698�H!Dv258!oG60NUB�Ó]60A$BM2dNW@R}�h N�BMN3A$=g8!Nf6]:
A!BM25Nf694�8$=�Xz=?8$=gNfHJ=Z@�H�BM=gN3A$Bs~«H�od8$25VUYTD	60@�l	=g=gN�=g@!A�69lW4MB�@!DW=RQ
xØD3A$A$Y*� ÜdÜ0P�P�P�}¸60@!A$8!2f} 4MV(} @$=RÜ�=�DU=gNW8$BMWÜ0DU=g4MB�2d@$8!=�Xzo58!25VWY*} D3A!�p47|g}
<�DU=�k�=gN3A!=g8rB�@�YU4I69NWNW=RQ�A$2�HJ25NW@!B�@!Ap29X�6�8$=g@!=R608�H!D�Q3Bs:
L3BM@$BM2dN�xz=]608$4MBM=g8�@!2547608¤:�A!=g8$8!=g@$A!8$B7604 YWD3FG@!B7H�@pQ3BML3B�@!BM25Nf|?Ow8$=�:
@!=R608�H!D�H�2d�pYf69NWBM=g@�60NfQ�69NrB�NiXz258!�T60A!BM25NpH�=gN3A!=g8�x�{*BMo5VW8!=
b]_5|?}
<�DU=v~f8!@$Av@$A!=gY
A$20P�608�Qtª�=g4MBM25@yP"69@�A�695=gN¦P�DW=gN¦A$DW=
@!2547608¤:�A!=g8$8!=g@$A!8$B7604�YWD3F3@$B7H�@rQ3BML3B�@!BM25Nu�&20L5=RQ�A$2�S$Q3=g25N*O"6



>

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
−6

−5

−4

−3

−2

−1

0
Geomagnetically induced potential

P
ot

en
tia

l (
V

)

Hours from May 3, 1998

µ(¶¸·0¹5ºØ»�¼]ç } /�» Ç Î Æ · Å »gÁ7¶ Í$Æ ÉsÉ ë ¶ Å Ä0¹ Í »$Ä�Ë Ç Á7» Å Á7¶ Æ É¸À;ñfÎ » Æ À�¹5ºØ»$Ä
¶ Å Â Ç ¹5Á ¾ »gº Å ÂWÃ�»$Ä0» Å Ê Ç ºwÁ ¾ »(·9» Ç Î Æ · Å »?Á7¶ Í À�Á Ç º$Î�»gþg» Å Á3ê Æ0ë
ú3ñ(¼0Ñ0Ñ3'0ñ Ï?ë Á ¾ »�· Æ À*Ëf¶ ËG»�É©¶ Å » Í!Ç ÎwË Æ0Å3ë Â ë Ä!/ Æ À�Ò

µ(¶¸·0¹5ºØ»Z¼]ï }&û Ê�¹dÁ7¹5ºØ»�ÀÌË Æ0Í »�Ã�» Æ Á ¾ »gº Í » Å Á7»gº ¹ Å Ä0»gº�Ä0¶sÀ Í ¹0À È
À�¶ Ç0Å!? Ä0»gþ Ç Á7»!Ä�Á Ç ºØ»�À�» Æ º Í$¾ ñ(¶ Å Ä0¹0À�Á7º$¶ Æ É Æ Ë0ËWÉ©¶ Í$Æ Á7¶ Ç]Å À Æ0Å Ä�¶ ÅdÈ
Ê Ç º$Î Æ ÁÌ¶ Ç0Å�Æ0Ï$Ç ¹dÁ	À7Ë Æ0Í »�Ã�» Æ Á ¾ »?º Æ0Å Ä�»A@�» Í ÁMÀ�Á Ç Á ¾ »�À ÇgÍ ¶M»gÁ ë Ò

@�H�BM=gN	H�=u60NfQ�A$=RH!DWNW2d4M25o5F�Yf698$�}¦S$Q3=g25N�DW25@!A$@r20L5=ub]_5c
DWBMo5D3:;A$=]H$DtH�2d�pYf69NWBM=g@RO�@$V	H$D�69@pA!DW=q8!=g@$=]608�H!D�Q3BML3BM@$BM25N
20X�A$DU=qA!=g4M=qH�25�&��VWNWB7Hg69A$BM20NuH�25�&Yf60N3Fu`w8!B7H�@$@!25N(} [ =�:
BMNWop60�&25NWo�A!DW=g@!=ZH�25�&Yf60NUB�=?@RO3Y	25A$=?NGA!B7604�@$Y	65H�=�P�=R69A$DW=g8
H�VW@!A$25�&=g8$@]OWP�BM4M4�YW476]Fp60N&B��&Yf2d8$A�60N3A�8$2d4M=�XØ258�VW@]}

¢W}¸¢W}âht@�69A$=g4M4MBMA$=�60N3A!=gNWNf6�BMNTe�VWNfQ

h�N�bdb��p=?A$=g8�60N3A!=gNWNf6�Xz2d8EQi20P�NW4M2G65QiB�NUo�=5} of}*@$2547698>P�BMNfQ
QW60A�6�XØ8$25�¦h�k�`u69NfQpQW69A�6 XØ8$25�
S$°rh�Û�`yDf60@�lf=?=gNTQ3BM@¤:
H�VW@!@$=RQ�60NfQ�=gL5604MVf69A$=RQ�x�e�VWNfQ3@!A$=RQiAZ=gA�604;}MO>b]�5�d²5|g}�<�DW=
60N3A$=?NWNf6�BM@pYW4760NUNW=RQ�A!2ul	=�4M2iH?60A$=]Q�BMN�e�VWN	Qn69NfQ�8$=J:
�p2dA$=g4MFpH�2dNGA!8$2d4�4M=RQ´Xz8$2d�õ`�1Wj�h�� Û�`�H�4M25@$=�A$2 � BM8!VWNf6W}

¢W}¸÷U}õh�{U258!VW�
Xz2d8�13Yf6dH�=� v=R60A!DW=g8�69NfQp`>�«=RHJA$@

<�DU=�13Yf6dH�=� v=]60A$DU=g8"`EVW8$2���=gP�@ x�1i n`���|�Df69@�lf=]H�25�&=
69NqBM�&Yf2d8$A�69N3A�@$Yf6dH�=ZP�=R69A$DW=g8�Xz258!VW�âXz258 oG69A$DW=g8!BMNWorB�Ni:
XØ258$�r60A!B�2dN(O
QiB�@�H�VW@!@�B�NUB�A!B760A$BMLd=g@�60NfQv6dH�A$BML3BMA$BM=g@R}� v=�Df6]L5=p698�H!DWBML5=]Q
BM@!@$VW=g@�20X"13 �`��ÔXz8$2d��A$DW=�@$A�608$A]}�S;@!@$VW=g@�608$=�6]L560BM4760lU4�=
69A�D3A$A$Y*� ÜdÜ0P�P�P�}¸60@!A$8!2f} 4MV(} @$=RÜ�=�DU=gNW8$BMWÜ0@!Y3P�=gVU8$2f} D3A$�&4;}
 v=�P�2dVW47Q�604M@!2�L5=?8$F���VfH!D�P�=g47H�25�&=wA$DW=�@!A�698$A(29X«6�@$Y	65H�=
P�=R69A$DW=g8���25VW8!Nf604;O�6&��25VU8$Nf694�P�DW=g8!=v�p=gA!DW2WQ3@p29X�Xz2d8$=�:
H?60@$A!BMNWofOU=��«=]H�A$@]O(VW@!=g8�8!=RìdVWBM8$=g�&=gN3A$@�60NfQrH�VW8!8$=gN3A�@$Y	65H�=
P�=R69A$DW=g8�H�25VW47Q�lf=�QiB�@�H�VW@!@$=RQ�}� v=�D	6]L5=�@$=gLd=g8�694Ý��2dVW8$N	604M@
XØ258�YWVWlU4�BM@!DWBMNWov8$=g@!VW4MA$@&P�B�A!D�@$2547698;:;A$=g8!8$=g@!A$8$B7694�YUDGF3@!BIHJ@RO
lUVWA�NW2�@$Y	65H�=�P�=R69A$DW=g8 8$=g@!VW4MA$@]}

¢W}¸ãU}¬� VWA!8$=R6dH!D

S;N	H�8$=R69@$BMNWo�A!DW=�6]P�608!=gNW=g@!@�20X>@!Yf65HJ=�P�=R69A$DW=g8�60N	Q�BMA$@�=�X7:
XØ=RH�A$@ BM@�NW2dA(��VW@!A"6�4M25A�20X�XØVWNrlWVWA�604M@$2�L5=g8!FpBM�pY	258!A�69NGA]}
 v=�Df6]L5=�A$DW=?8$=�Xz2d8$=�Q3=gLd=g4M25Y	=RQt=J\iA!=gNW@!B�Ld=�P�=gl
Yf69o5=g@
2dN�A$DU=�@!VWl5��=RH�A�xØ@$=g=�D3A$A!Y(�¸Ü5Ü9P�P�P�} 69@$A!8$2f} 4MV(} @$=]Ü�= DW=gNW8!BMi|?}
h�XzA$=?8��T60N3F�F5=R698$@�20X�H�25N3A�6dH�A$@�P�BMA!DpA$DU=�YU8$=g@!@�60N	Q��p=J:
QiBI6UO�6rL5=?8$FvBM�pY	258!A�60N3A��p=]Q3B76]:;NW=gA;P�258$�O*Df60@�l	=g=gN�Q3=�:
Ld=g4M25Y	=RQ�}w<w2WQW6]F�@$=gLd=g8�694(<�¯�YW8$2do58�69�p@�D	6]L5=�l	=g=gNrYW8!20:
QiVfH�=RQ�60l	25VWA�@!Yf65HJ=�P�=R60A!DW=g8w60NfQ�=J�«=RHJA$@ROdBMN�@�H�BM=gNfHJ=�YW8!20:
od8�69�p@�60NfQ&=gLd=gNrB�N�H!DWBM47Q38$=?NTYU8$25od8�69�p@�x;{(BModVW8$=�bg^3|g}

µ(¶¸·0¹dºz»�¼�ú } ý Ç Ã�À7Ë Æ0Í »�Ã�» Æ Á ¾ »?º�¶sÀ�Ëfºz»JÀ�» Å Á7»!ÄpÁ ÇrÍ$¾ ¶sÉ©Ä0ºØ» Å
¶ Å ÂWÃ�»$Ä0¶sÀ ¾�½ »�É©»?þg¶sÀ�¶ Ç0Å Òpé�» Ç Ê Í!Ç ¹5º;À�» ¾3Æ þg»�Á Ç Ã�» Æ º�À�¶©É©þ?»gº
ÀÌË Æ0Í »�À�¹5¶MÁ7»�À�¶ Ê�Ã�» Æ ºØ»�· Ç ¶ Å ·�Á Ç Á Æ É ò Æ0Ï$Ç ¹dÁ	À7Ë Æ0Í »�Ã�» Æ Á ¾ »?º�B
S���VU@$A	@�6]F�A!DW=�lWBModo5=g@!A>H!Df604M4M=gNWod=wB�@�A!2�6dQWQ38$=?@$@>H!DWBM47Q38!=gN(O
lUVWAT694�@!2vA$DW=��p25@!AZ8!=gP�608�QiB�NUouBsX�Fd25V��T69Nf60od=pA$2�o5=gA
A!DW=g�tBMN3A$=g8!=g@$A!=RQ�}wS;N�A!DW=gBM8�XØVWA$VW8!=�S�60��@$VW8!=�A!DW=�P�=R60A!DW=g8
xØA$DW=�A$8!25Y	25@!YWDW=g8!BIH?|�8$=gY	258!A$=g8!@Z604M@!2�P�B�4M4*A�604Mr60l	25VWA A$DW=
@!Yf65HJ=�P�=]60A$DU=g8�69NfQ&B�A!@�=�\WYf=]H�A$=RQ�=���=RH�A!@R}

÷W}mk���� k�e(��1iS$��� 1

1i2547608¤:�A!=g8$8!=g@$A!8$B7604 8$=g@!=R608�H$D�B�N�13P�=RQ3=gN�Df69@p6�4M25NUo�DWBM@;:
A!258!F�29XZ60VW8!258�6y@!A$VfQiB�=?@pBMN�NW258!A$DW=g8!N§1iP�=RQi=gNn60N	Qu@!20:
47698�@$A!VfQ3BM=g@ B�N�@$25VUA$DW=g8!N�1iP�=RQi=gN(} <�DW=�=���=RH�A!@�20X�@$Y	65H�=
P�=R69A$DW=g8�Df6]L5=�604M@$2�lf=g=?N�25lW@!=g8$Ld=RQÔXz258y�T69N3FnFd=R608!@R}
1iYf65H�=�P�=R60A!DW=g8�60NfQ&BMA$@ =���=RH�A$@�608$=�L5=g8!FT8!=R604wYW8!25lW4M=g�&@



C

60NfQyH!Df604M4M=gNWod=g@�BMNq13P�=RQ3=gN(}�{U258�=�\f60�&YW4M=�A$DW=g8!=�=�\WBM@$A$@
@$BMNfH�=��T69N3F�F5=R698$@�6Ù@$Yf6dH�=�P�=R60A!DW=g8�YW8!25o58�60�âBMN�e�VWNfQ�}
<w2iQU6]F�8$=R694s:�A!B��&=�YW8!=RQ3B7H�A$BM2dNW@Z29X"od=g25�r60odNW=gA$B7H�6dH�A$BML3BMA;F
608!=Z6]L560BM4760lW4M=�25NrA$DU=�P�=gl�Y	60o5=?@�Xz8$2d�õe�VWN	Q�}
<�DW=Z69YWYW8$2365H!D�29XEA!DW=Ze�VWNfQrQ3BML3B�@!BM25N(O3A!2�VW@$=�h�S��p=gA!D3:
2WQ3@&Xz258��r60YWYWBMNWoy25NU=�@$A�60A$=yA$2u69NW25A!DW=g8r@$A�60A!=�20XZA!DW=
@$Yf6dH�=�P�=R69A$DW=g8]O5D	60@�l	=g=gN&L5=g8!F�Xz8$VUB�A¤XzVW4;}w`*\WYW4760BMNWBMNWo�A!DW=
�T69YWYWBMNWo�Df60@w604M@$2�odB�Ld=gN�VW@*NW=gPvA!DW=g258!=gA$B7Hg694W3NW20P�4M=RQ3od=5}
<�DW=��T60YUYWBMNWoZHg69N�=R60@!BM4�Frl	=�VW@!=RQrXØ258�YW8�65H�A!BIH?604wVW@�69o5=5}
� VW8�NW=�\WA�@$A$=?YqP�BM4M4�NW20Ptl	=�A$2ÙXzVW8$A!DW=g8�H�23258�Q3BMNf60A!=ZA!DW=
8$=g@!=R608�H!D�P�2d8$�O�BMNfQiVW@$A!8$B7604�60YWYU4�B7Hg69A$BM25NU@Z60NfQ�25VWA!8$=R6dH!D
65H�A!BMLGBMA!B�=?@�l3F�H�8$=R69A$BMNWo�6�@$Y	65H�=�P�=R60A!DW=g8�H�=gN3A$=g8�2d8�BMNW@!A$Bs:
A$VWA!=5��ª�=g4MBM25@R}

h�k � ���� ne(`�K�Û�°�`���<�1

Sn4MBM5=tA!2õA!Df60NUmYW8!20X�j�B7H$5698�Q�e�VWNfQ3BMNm29X�S$j {�: � O
YW8$29X�e�VfQ3P�BM§e�BM@$Óg56�20XpS$j {�:$��� 69NfQtYW8!20X�ª�=g8!�T60N
� YWo5=gNU2G2d8$A!Dq29XES$j {�:¤��Xz2d8�A!DW=�BMN3Xz2d8$�T69A$BM25Np69lf2dVWA�A!DW=
@$Yf6dH�=yP�=R69A$DW=?8TBMNWBMA!BI69A$BML5=?@´69ApA$DU=gBM8TQ3BML3BM@$BM25NW@�29X�S$j�{�}
 v=q608!=�694M@$2uLd=g8$F�o58�69A$=�XØVW4�Xz2d8pA!DW=�6dHgH�=g@!@q29XZ1W��ª��
�T69o5NW=gA!B7H�~f=?4IQvQU60A�6UO� �S$� K�60NfQyh�k�`tQU60A�6UO(�r603BMNWo
BMA�A$2�Yf2d@$@!B�lU4�=�A!2´Qi=gL5=g4M2dY�8$=R694©:;A$BM�&=�@!Yf65H�= P�=]60A$DU=g8�YW8$=J:
Q3B7H�A$BM2dNW@R}� v=T694�@!2q4MBM5=&A$2yA$Df69NWvA$DU=q13P�=RQ3BM@$D�13Yf65HJ=
[ 23608�Q�O3Xz2d8�@$VWYUYf2d8$A$BMNWo�A!DW=�1W��ª��¦YW8!2R��=RH�A]}

j�`�{>`�j�`�� k�`�1

h�NfQi=g8$@!@$25N*O�e�}�O�Cw8!=RQ3B7H�A!B�2dN�20X�<�BM�p=?@ZP�BMA$D�S;NfHJ8$=R69@$=RQ
j�BM@$p29X�S;N3A$=g8!Nf604�k�Df698$odB�NUo�25Nq13Y	65H�=RHJ8�6]XØARO	L52d4�VU�p=5O
b]�5�d²W}

k�8�6]Ld=gN(OW°v}MO3��NfQ3=?8$@$A�60NfQiB�NUop°r2WQ3=g4M@"e�=R608!NW=RQ&l3Fp��=gVi:
8�604���=?A;P�2d8$3@RO�BMN�A!DW=�CE8$2WH�=g=RQiB�NUo5@�29XZ�5h S�h�YWYW4MBs:
H?60A$BM2dNW@�BMNu132547698;:;<>=?8$8$=?@$A$8!B7604�CwD3FG@!B7H�@$�	O � VU4�Fva5�Ý:¤_Ub5O
b]�5�dãpBMNve�VWN	Q�O(13P�=RQ3=gN*Ow=RQ3BMA$=RQyl3FySg}(1W69NfQW60DU4E69NfQ
`�} � 2dNW@$@!25N(OD� Â û é&E1E È ¼�ú!' Odh�YU8$BM4�bR�d�5²W}

`w8$BM3@$@!25N(O [ }MO�h���=?VW8�694���=?A;P�2d8$u<w23254Ml	2]\�BMN � 6]L56�:
{U258�Cw8!=RQ3B7H�A$BM2dNW@�20X�13Yf65HJ=� v=]60A$DU=g8ROWK =god8$=g=�YW8!2R��=RH�A
XØ8$25�âK�=?Yf608!A$�p=?NGA�29XE13Y	65H�=�CwD3F3@$B7H�@]O«���p= ß6UOfb]�5�d²W}

Û�4M=gBM@$NW=?8RO3ª�}060NfQ�ª�}0e�VWNfQ3@!A$=RQ3A]OWj�=g@!Yf2dNW@$=�29XfA$DU="69VW8$29:
8�6043=g4M=RH�A!8$2R�J=gA$@�A$2 A$DW=�@$2d4I698wP�B�N	Q��p2WQ3=g4M=RQ P�BMA$D�NW=gVi:
8�604*NW=gA;P�258$3@]O�F ÒG/�» Ç Ë ¾3ë À�Ò ) »�À�Ò©ñ b]c5aUOfb?^Ga5÷��WO�b]�5�dãW}

Û�4M=gBM@$NW=?8RO3ª�}MOG1i2547608w �BMNfQd:$K 8$BML5=?N´Û�=?25�T69o5NW=?A$B7Hwh�HJA$BMLd:
BMA;F�°r2WQ3=g4M4M=RQ�P�BMA!DT��=?VW8�694(��=gA;P�258!G@]O E ¾ ÒWè�¶ Í » Å Á7¶ Æ Á7»
½3¾ »�À�¶sÀ O3e�VWNfQr��NWBML5=g8!@$BMA;FGOW1iP�=RQi=gN(O(b]�5�dãW}

ª�6]F33BMN�1�}MO�H »g¹dº Æ É H »?Á7Ã Ç ºzò]À È�Æ�Í!Ç ÎwËfºØ» ¾ » Å À�¶Mþg»*Ê Ç ¹ Å Ä Æ]È
ÁÌ¶ Ç0Å3O3Cw8$=?NGA!B7H�=�:$ª�604M4;O(b]�5�d�W}

ª�23=g3@$=?�T6WO � } <�}MOd<�DW=�h�H�A$BML5=?4�FJI VWBM=gA�13VWNÙ:><�DW= ¯�BM=gP
XØ8$25� 1W��ª �ZO�BMN¦A$DW=�Cw8$2WH�=g=]Q3BMNWo5@v29Xp�5h�S�h�YWYW4MBs:
H?60A$BM2dNW@�BMNu132547698;:;<>=?8$8$=?@$A$8!B7604�CwD3FG@!B7H�@$�	O � VU4�Fva5�Ý:¤_Ub5O
b]�5�dãpBMNve�VWN	Q�O(13P�=RQ3=gN*Ow=RQ3BMA$=RQyl3FySg}(1W69NfQW60DU4E69NfQ
`�} � 2dNW@$@!25N(OD� Â û é&E1E È ¼�ú!' Odh�YU8$BM4�bR�d�5²W}

� 2dDf60NW@!@$2dN(O � }MO�Cw}�K F38$=?G4M=gL¡69NfQ [ }nÛ�8�60N3l	25�yO
1iYf65H�=� v=R60A!DW=g8�`>�«=RHJA$@�25N
h�BM8�H�8�6ÝXzAu`w4M=RH�A!8$25NUBIHJ@RO
BMNvA!DW=TCw8!2WH�=g=RQ3BMNWod@Z29X��5h S�h YWYW4MB7Hg60A!BM25NW@�BMNu132547698;:
<w=g8!8$=g@!A$8!BI694´CEDGF3@!BIHJ@$�fO � VW4MFna5�Ý:¤_Ub5O�b]�5�dãuBMNne�VWNfQ�O
1iP�=RQi=gN(Od=RQ3BMA$=RQ�l3F�Sg}51W69NfQW69DW4W60NfQ�`�} � 2dNW@$@!25N(OK� Â û
éLE1E È ¼�ú!' Odh�YW8!B�4�bR�d�5²W}

� 2d@$=g4MF3N(O � }MO�ª�}�e�VWNfQ3@!A$=RQ3A�69NfQ � }�<w8$2d4�4MBMNWod=g8Z=]Q3BMA$258!@
29X Á ¾ »&Ewº ÇgÍ »$»!Ä0¶ Å ·]À Ç Ê�Á ¾ »�0 Å ÁÌ»gº Å3Æ Á7¶ Ç0Å3Æ É�é Ç ºzò]À ¾3Ç Ë Ç0Å
û º$Á7¶ ¿ Í ¶ Æ É"0 Å Á7»�ÉMÉ©¶¸·0» Å3Í » û Ë0ËWÉ©¶ Í$Æ Á7¶ Ç0Å À«¶ Å Â Ç É Æ º Èg½ »gº!ºz»JÀ�Á7º!¶ Æ É
E ¾3ë À�¶ Í À O5e�VWNfQ�O	13P�=RQ3=gN(O	a5aÝ:¤a9^´13=?YWA$=g��l	=g8�b]�5�5_U}

� 2d@$3BMNW=gN(O�ª�}MO"e�}�`w4MB760@!@$2dN(O [ }�ª�254Mlf6dH!«O�e�}�h�N	Q3=g8$@¤:
@$2dN(O]hZ}0`w8!B�3@!@$25N*ORh�}R°�6�M 4MG3B;OR��}0��2d8$l	=g8RO9<�}RCwVW4M33Bs:
NW=gN*Ofh�}W¯ B�4 �g69NW=gN(O � }U:$`�}W u69DW4MVWNfQp69NfQ � }W:$Û�}3 vV(O
13Yf6dH�=u v=]60A$DU=g8�69NfQ�BMA$@�S;N3A!=g8�6dH�A$BM25N¦P�BMA$Dt13Yf65HJ=�:
H�8�6]XzA]O ÂW¹5Î Î Æ º ë
) »�Ë Ç º$Á Ç Ê�ÂWÁ7¹dÄ ë�Ç ÊNE(É Æ À�Î Æ Æ0Å Ä �>Å »gº È
·0»gÁÌ¶ Í(� É©» Í ÁÌº Ç0Å�� É©» Í Á7º Ç0ÅL�>Å þg¶Mº Ç0Å Î » Å Á Æ0Å Ä � @�» Í ÁMÀ!ñ � Â È
½K� 23ð�2 Ç0Å Á7º Æ0Í Á H�Ç Òf¼0¼0Ñ�%!ú0ðWÑ8��ð H è3ð F /O-ÌÂ�2!4 OWb]�5�5²U}

e�BM@$Óg56UOGe�}�OdK�=]H�25�&Yf2d@$BMA$BM25N�20X�<�B��&=�13=g8!BM=g@ROdBMN�A$DW=�Cw8!20:
H�=g=]Q3BMNWo5@�29X��5h S�h�YWYW4MB7Hg69A$BM25NW@�BMNu132547698;:;<>=?8$8$=?@$A$8!B7604
CwD3F3@$B7H�@!�fO � VW4MF¬ad�]:$_Wb5Ovb]�5�dã
BMN¬e�VWNfQ�Ou1iP�=RQi=gN(O
=RQ3BMA!=RQyl3F�Sg}(1W69NfQW60DU4�60NfQy`�} � 25NW@!@$2dN(OG� Â û é&EPE È
¼�ú!' Odh�YW8!B�4�bR�d�5²W}

e�VWNfQ3BMN(O�j�}MO�{U8$2d�×°rBMNWB�:�A$2u��69NW25@�60A!=g4M4�BMA!=g@R�&S;N3A$=g4M4MBs:
o5=?NfH�=�BMNT1iYf65H�=�1WHJB�=?NfH�=5OUB�N&A$DW=�Cw8!2WH�=g=RQ3BMNWod@�29X>�5h S
h�YUYW4MBIH?60A$BM2dNW@qBMN
132547608¤:�<w=g8!8$=g@!A$8!BI694pCwD3F3@$B7H�@$�	O � VW4MF
a5�Ý:¤_Ub5O bR�5�dã�BMN�e�VWNfQ�O"1iP�=RQi=gN(O�=RQiB�A!=RQ�l3FuSg}�1U60N3:
QW69DW4(60NfQr`�} � 2dNW@$@!25N(OD� Â û é&EPE È ¼�ú!' O3h�YW8!BM4�bR�5�d²W}

e�VWNfQ3@!A$=RQiARO�ª�}MO�S;N3£fVU=gNfH�=v29XZS;N3A$=g8!YW4760NW=gA�608!F�S;N3A!=g8�6dH!:
A$BM2dNnj�=godBM25NW@&25NnÛ�=?25�T69o5NW=?A$B7HrK�BM@!A$VW8!lf60NfHJ=g@q60N	Q
<w8$2dYf2d@$YWDW=?8$B7Hvk�BM8�H�VW4769A$BM25N(O E(É Æ0Å »gÁÌÒ�ÂRË Æ0Í »&Â Í ¶ }�O _5aWO
bR¢9^fbJ:Jb]¢0^G¢UOWbR�d²0^	}

e�VWNfQ3@!A$=RQiARO(ª�}�O	h N�BMNfQ3VfH�A!BML5=�=�\WY	=g8$A�@!FG@!A$=g� Xz258�@!2547608
YW8!=RQ3B7H�A$BM2dNW@ROUB�N E>º ÇgÍ »!»$Ä0¶ Å ·]À Ç Ê�Â Ç É Æ º Èg½ »?º$ºØ»�À�Á7º!¶ Æ É�E>ºØ» È
Ä0¶ Í Á7¶ Ç0Å é Ç ºØò]À ¾3Ç ËWñw¶ Å èW»g¹dº Æ�û ¹0À�Á7º Æ É©¶ Æ ü Í Á Ç0Ï »gº�¼8� È ç�7]ñ
¼�Ñ3'5Ñ Of`�Q3@R}�<�DU25�pYU@$25N*Ofj�} � }�O�k�2d4�=dO«K�}¸Û�}MOW �B�4M3BMN3:
@$2dN(O�Cw} � }�O�1iDW=R6WO�°v} hZ}MO�13�r608$A]O�K�}>69NfQuª�=RH!G�r60N(O
Û�OM}	bRa5¢Ý:Jb]a5�UOfb]�5�5cU}

e�VWNfQ3@!A$=RQiARO�ª�}MO���=gVW8�604�NW=gA;P�258!G@�60N	QyYW8$=RQiBIHJA$BM25NW@]OwBMN
0 û / û Ëfº Ç ·9º Æ Î�À Æ0Å Ä Æ0Ï À�Á7º Æ0Í Á�Á O!Q.Q�Û�=gNW=g8�604(h @$@!=g��:
lW4MF3O5S$� Û�Û�O3¯�BM=gNUNf6WO�b]�5�Wbd}

e�VWNfQ3@!A$=RQiARO�ª�}MO���=gVW8�604 NW=gA;P�258$3@r60NfQ�YU8$=RQ3B7H�A!BM25NW@&20X
@$2d47608;:;A$=?8$8$=?@$A$8!B7604(=J�«=RHJA$@RO E*É Æ0Å »?Á7ÒWÂ]Ë Æ0Í »�Â Í ¶MÒ O9^GcWO3^3¢5ãÝ:
^G÷9^fO�b]�5�5aU}

e�VWNfQ3@!A$=RQiARO�ª�}MOp��=gVW8�604rNW=gA;P�258!�YW8!=RQ3B7H�A$BM2dNW@u29X�@!20:
47608�BMNfQiVfH�=RQ�Q3BM@$A!VW8$l	60NfH�=?@�B�NvA!DW=rYf20P�=g8�@$F3@$A!=g�Õ20X
@$2dVWA$DU=g8$Nq1iP�=RQi=gN(O	BMN Á ¾ »
E>º ÇgÍ »$»$Ä0¶ Å ·]À Ç Ê�Á ¾ »(0 Å ÁÌ»gº Å3Æ]È
Á7¶ Ç0Å3Æ ÉWé Ç ºØò]À ¾3Ç Ë Ç0Å�û º$ÁÌ¶ ¿ Í ¶ Æ É"0 Å Á7»JÉ�É©¶¸·0» ÅGÍ » û Ë0ËWÉ©¶ Í$Æ Á7¶ Ç0Å À
¶ Å Â Ç É Æ º ÈJ½ »gº!ºz»�À�Á7º$¶ Æ ÉRE ¾3ë À�¶ Í À$ñ*ç0ç È çgú&ÂW»ØËfÁ7»gÎ Ï »gº¤ñ�è«¹ Å Ä]ñ
ÂWÃ�»$Ä0» Å3O]=RQ3BMA!=RQ�l3F � 2d@$=g4MF3N(O � }MO5ª�}de�VWNfQi@$A$=]Q3A"69NfQ � }
<w8$2d4�4MBMNWod=g8RO	bR�d�5_W}

e�VWNfQ3@!A$=RQiAROWª�}360N	Q�Cw}0 �BMN3A$20XØARO0Cw8$=]Q3B7H�A$BM25N&20X�o5=g2d�T69o0:
NW=gA!B7H�@$A!258!�p@ Xz8$2d��@$2547698�P�BMNfQqQU6rA�6�P�BMA$DyA$DW=&VW@$=
20X�6&NW=gVW8�604�NU=gA;P�2d8$�Owû�Å3Å ÒN/�» Ç Ë ¾3ë À�¶ Í$Æ » O*bRaWO�bR�]:$a0^	O
bR�d�0^	}

e�VWNfQ3@!A$=RQiAROfª�}MO0h�Sw<w=RH!DWNWB7ìdVW=g@�BMNpÛ�=g25�r60odNW=gA$B7H�1iA$258!�
{U258$=]Hg60@!A$BMNWofO3BMN&h�Û�� /�» Ç Ë ¾3ë À�¶ Í$Æ É3ê Ç0Å3Ç ·9º Æ Ë ¾ Ñ3' Ç0Å
ê Æ · Å »gÁ7¶ Í ÂiÁ Ç º$Î�À O]=RQ3BMA$=RQ�l3F [ }0<�}]<�@$VU8$VWA�60NWB;Od �}0KZ}
Û�2dNWÓR604M=gÓ�O�S�} � 60�&BIQi=�60NfQ � } � }3h�8$l	604M4M2fO�bR�d�5ãU}

e�VWNfQ3@!A$=RQiARO�ª�}MOwe�VWN	Qv13Yf65HJ=� v=R60A!DW=g8Z°r2WQ3=?4���13A�69A$VW@
60N	Q�{UVWA!VW8$=�CE4I69NW@RO]BMN�A!DW=�Cw8!2WH�=g=RQ3BMNWod@w20XW�5h Sfh YWYW4MBs:
Hg69A$BM25NW@�B�Nu1i2547608¤:�<w=g8!8$=g@!A$8$B7694"CwD3F3@$B7H�@!�fO � VW4MFva5�]:$_WbdO
bR�d�5ã&BMN�e�VWNfQ�O*13P�=]Q3=gN(Ow=RQiB�A!=RQyl3F�Sg}(1W69NfQW69DW4�60N	Q
`�} � 25NU@$@$2dN(O�� Â û éLE1E È ¼�ú!' Odh�YW8!B�4�b]�5�d²W}

e�VWNfQ3@!A$=RQiAROWª�}MO0e�VUNfQ3BMN(O5j�}Ý69NfQ�°�608�H�VW@RO3e�}MO0ª�=?4�BM2d@$@$A�6]:
A$BM2dN(OT) »ØË Ç º$Á�¶ Å ÂWÃ�»$Ä0¶sÀ ¾3O	bR�d�5²W}

°�608$A!BMNW=gÓ � Vf69N(O � }�e�}MO�h 13Y	65H�=� v=]60A$DU=g8p¯ B�=?P�=g8&BMN
� 6]L56UO�BMNuA!DW=qCw8!2WH�=g=RQ3BMNWod@p29X��dh�S�h YWYW4MB7Hg60A!BM25NW@�BMN
132d4I698;:;<w=g8$8!=g@$A!8$B7604�CwD3F3@$B7H�@!�fO � VU4�F�ad�]:$_Wb5O�bR�5�dã�BMN
e�VUNfQ�Of1iP�=RQi=gN(O	=RQ3BMA$=]Qrl3FTSg}	1W60N	QW60DW4(69NfQr`�} � 2dNW@;:
@$2dN(O�� Â û é&EPE È ¼�ú!' O3h�YW8!B�4�b]�5�d²W}

°�VWNfQ3A]O>°v}¸K�}MO	 �} [ }�°�69o5VWBM8$=�S$S�60NfQ�j�}(j�} Cw}	k�Df60@!=5O
k�Df6925@wBMNZA!DW=�13VUNW@$Y	25A�k�FWH�4M=5�*h�N	604MF3@$BM@�60NfQ�Cw8$=]Q3B7H!:
A$BM2dN(O�F Ò�/�» Ç Ë ¾3ë À�Ò ) »�À�Ò OW�d÷WO�bRãdc5¢UOfb]�5�Wbd}

��258!lf=g8!ofO���O [ 608�69lf60@!D(OZ1�O�h NfQ3=g8!@$@$2dN(O�e�}MO�`w34MVWNfQ�O
��}MO� �BMNWNUB�NUo5Df69�qO � } K�}MO�e�BMNfQilW4765Q�O <�}¸ª�VWodB�Nt60N	Q



U

°�VWNWBMN(��h VWA$2dNW25�&25VW@]O>e�20P¥k�2d@$A]O�13Yf65HJ=T v=]60A$DU=g8
� 60NW2d@�69A$=g4M4MBMA$=g@]O Á ¾ ¶sÀ"þ Ç É©¹dÎ�» O	bR�d�5²U}

� YWo5=gNU2G2d8$A!D(O�ª�} � }MOW°v}Wh�}fe�}WC*=g8!@$@!25N(O�°v}	e�2WH!GP�232WQ�O
j�}f13A�60�&Yf=g8]O�°v}W �BM47Q�O	j�}fC*=g4M4MBMNW=gN(OU<�}�CwVW4M3GBMNW=?N(O
� } � 60VW8!BM@$A$BM=5O�<�}«ª�VWo5DU=g@RO(69NfQVS´} � 60�pB7Q3=dOWh
NW=gP
X;60�pBM4MF�20Xro5=g2d�T60odNW=gA!BIHvQiB�@!A$VW8!lf60N	H�=�B�N	Q3B7H�=g@ROv½3¾ »
Â Ç ¹dº Í »1W ÇgÇ ò	Ê Ç ºG2	É©¹9À�Á7»gºN/�º Ç ¹ Å Ä È W Æ À�»$Ä�2 ÇgÇ ºØÄ0¶ Å3Æ Á7¶ Ç0Å3O
=]Q�}�l3F�ª�} � }¸� YWo5=gNU2G2d8$A!D�69NfQq°�B�d=pe�2WH!3P�232WQ�O�� ¹ È
º Ç ËG» Æ0Å Â]Ë Æ0Í » û ·0» ÅGÍ?ëRO0`�13h�:¤1UC�b5b]�5²WO9YWYp^3�]:$÷0^fOUbR�5�dãW}

CwBM8���2d476WO�j�}MOfC*20P�=g8�60NfQ�CwBMYf=g4MBMNW=g@�x;Û�8$2dVWNfQy13F3@$A$=?�p@�|?O
Á ¾ ¶©À�þ Ç É©¹dÎ�» O	bR�d�5²W}

1W60N	QW60DW4;}?Sg}R60N	Q�`�} � 25NW@!@$2dN(O]=RQ3BMA$2d8$@(29XWA$DW=�Cw8$2WH�=?=RQ3BMNWo5@
29Xph�S�h YWYW4MB7Hg60A!BM25NW@yBMN�132547608¤:�<w=g8!8$=g@!A$8!BI694pCwD3F3@$B7H�@RO
� VW4MFpa5�Ý:¤_Ub5OWb]�5�5ã�B�Npe�VWNfQ�OW1iP�=RQi=gN(OT� Â û é&E1E È ¼�ú!' O
h YW8$BM4�b]�5�5²U}

 �BMN3A$20XØAROWCw}MOf13Y	65H�=� v=]60A$DU=g8�CwD3F3@$B7H�@]��Cw8$=RQiBIHJA$BM25Nq69NfQ
HJ4I69@$@!B©~�Hg60A!B�2dN�29XT@$2d47608yP�B�N	Qt@$A!8$VfHJA$VW8!=g@�60NfQÔo5=g29:
�r60odNW=gA$B7H�6dH�A$BML3BMA;FZVW@!BMNWo´698$A!B©~�H�B7604�NW=gVU8�604�NU=gA;P�2d8$3@RO
E ¾ Ò ÐÔ½3¾ »�À�¶sÀ O3e�VWNfQr��NWBML5=g8!@$BMA;FGOW1iP�=RQi=gN(OwbR�d�5ãW}

 �BMN3A$20XØARO0Cw}MOÝ69NfQ�e5�0}¸j�}]k�60NfQi=g8RO313DW2d8$A;:;A$=?8$��YU8$=RQ3B7H�A!BM25N
29X�Xz2G{wa&VW@!B�NUo�A$BM�p=J:¤Q3=?4I6]FrNW=?VW8�694�NW=gA;P�258$3@]O�Q.Q�S!S$S
Û�=gNW=g8�604�h�@!@$=g��lW4MF�20X�A!DW=�`EVW8$2dYf=R69N§Û�=g25YWD3F3@$B7Hg694
1i2iHJB�=?A;FGO���B7H�=5O�{U8�60N	H�=5O�adc]:$a0^�h YW8$BM4;O�b]�5�d²WOw<w2�69Y3:
Y	=R698�BMNph NWNf604M=g@�Û�=g25YWD3F3@$B7Hg69=5OW¯�254;}fb]÷WO�b]�5�5²d6W}

 �BMN3A$20XØARO0Cw}MOÝ69NfQ�e5�0}¸j�}]k�60NfQi=g8RO5a9^0:;DW25VU8(YW8!=RQ3B7H�A$BM2dNW@�20X
XØ2G{wa VW@$BMNWo�A$BM�&=�:¤Qi=g476]F�NW=gVU8�604	NW=gA;P�258!3@RO313VWlW�&B�A!A$=RQ
A!2pj�6dQ3BM2Z1WH�BM=gNfHJ=5OwbR�5�d²0l(}

 vV(O � } :$Û�}MO�69NfQnª�}�e�VWNfQi@$A$=]Q3ARO�Û�=?25�T69o5NW=?A$B7H&@$A$2d8$�
YU8$=RQ3B7H�A!BM25NW@�Xz8$2d�õ@!2547608�P�BMNfQrQW69A�6�P�BMA$DrA$DU=�VW@$=�20X
QiFGN	60�pB7HÙNW=gVW8�604�NW=gA;P�258!G@]OXF ÒY/�» Ç Ë ¾3ë À�Ò ) »JÀ�Ò O�bRc5aUO
b?^Gad¢5¢WO	bR�d�5ãd6p}

 vV(O � } :$Û�}MOf60N	Qqª�}«e�VWNfQ3@!A$=RQiARO(��=gVW8�694�NW=gA;P�258!��p2WQd:
=?4�BMNWor29X"@!2547608�P�BMNfQd:;�T69o5NW=gA!25@!YWDW=g8!=ZBMN3A$=g8�65H�A!BM25N(OGF Ò
/�» Ç Ë ¾3ë À�Ò ) »JÀ�Ò O�bRcdaWO	bg^5^3¢5ãUOfb]�5�5ã9l(}

 vV(O � } :¤Û�}MO�13Y	65H�=� v=]60A$DU=g8pCwD3F3@$B7H�@R��K F3Nf69�pB7H���=gVi:
8�604W��=?A;P�2d8$�13A$V	Q3BM=g@w20X«132d47608� �BMNfQd:$°�69o5NW=gA!25@!YWDW=g8!=
k�2dVWYW4MBMNWofO E ¾ Ò Ð�½3¾ »�À�¶sÀ Ofe�VUNfQq��NWBML5=g8!@$BMA;F3O(13P�=RQ3=gN(O
b]�5�dãW}

 vV(O � } :$Û�}MO«ª�}�e�VWNfQi@$A$=]Q3AROwCw}	 �BMNGA!20XzA�69NfQ�<�} j�}fK =gA¤:
�r60N(O3��=?VW8�694>NU=gA;P�2d8$&�p2WQ3=g4M@�YW8!=RQ3B7H�A$BMNWo�A!DW=��r60o0:
NU=gA$2d@$YWDW=?8$B7Hy8$=g@!Yf2dNW@$=�A$2�A$DU=�b]�5�5ã � 69NGV	608$F�Df694M20:
k�°�`u=?L5=gN3ARO /�» Ç Ë ¾3ë À�Òsñ ) »�À�Ò	èW»gÁ7ÁÌÒ O3a5¢UOW_5cd_Wb5O	bR�d�5²d6W}

 vV(O � }�:$Û�}MO�ª�}ne�VWNfQ3@!A$=RQ3A]Ome�}�h NfQ3=g8!@$@!25N(Ome�}
`E4�B769@$@$2dN(Ot60NfQ���}���2d8$l	=g8$o	O�13A$V	Q3Fó29X§YU4I69@$�r6
69NfQt=?NW=g8$od=gA$B7H�=?NGL3BM8$2dNW�p=?NGAv60N	Qt=���=RH�A!@RO&<>=]H$DUNWBs:
H?604	NW25A!=� v258$�Yf65H!560od="ada5cUO5`�13<�`�k�Üdk�25N3A$8�65H�A���2	}
bdbR�dã0^GÜd�5÷dÜ5��e*Ü � Û�x�1Wk�|?OWbR�d�5²9l(}

ø	Df602	O&Q�}�O � } <�}�ª�23=g3@$=g�r6�60N	QtCw} ª�}�1WH!DW=g8!8$=g8]O�h�Yi:
YU4�B7Hg69A$BM25NU@�20X�1U��SØ:$°�K Sp°�69o5NW=gA!B7HpS;�r60od=p@;:gb�C*25@¤:
@!BMlW4M=qk�Df60NUo5=g@&20XZe(698$o5=J:�@�Hg604M=vCwDW25A!25@!YWDW=g8!BIHy°�69o0:
NU=gA$B7H�{*BM=g47Q3@t60NfQâA!DW=�÷ � 60N3Vf698nF�bR�d�5ã
k�°�`�O
¾ ÁÌÁ Ë ? ð0ðRZg¹ Æ ò]»gÒsÀ$Á Æ0Å Ê Ç ºØÄ]Ò�»!ÄR¹?ð.[ ¾3Æ0Ç ðW¶sÀ�Á ËfÑ�%gÒM¼0Ò ¾ ÁÌÎ�É O3bR�d�5ãW}


