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Yklw@e��U�UZ[|XjYklq[�H`�j^mYZU�=D�IghpIE6Ukpz®�@�J2p�@�´S^L@�X�E\®2B�@SUZYh[SXzYqp4^h�%W4X�UZYGE\[SX�@�H]E\YGE\^�F#[���@�� u	i�2Gf4@�Yw@#E\X4B4W4Y��
Um@�lkYq[S�Slw@�B4pIJ��R@�XIE\®�@�YGE\[SX��	W�FG^A[��N�Slw@�B4pIE6U Yk[j[£H�F��%[Sl�FµYw@�YGE6FGYGE6UmF1�	^mYwU�=c3w="d�^z�%[,UZW�F*p4^mlk^A[SXe{�@�t
FTE6U	�%W4X�UZYGE\[SX�@�H]E\YGE\^�F#Ykp�@�Y�FµW�UkpD@�X�E\XjYq^mlG�.@|UZ^NFGp4[SWIH6f*B4lk[�´SE6fI^��IX�@�®2^ZH\J*®�@�B*^�f|E\YGE\X4��@�X�f%K|W4^mlkJ|E\X4��=
Q p4^h�|^m[S�Slw@�B4pIE6UR^mXIYGE\YGE\^�FsgR^�UZ[|X�FTE6fI^ml�@�lk^h<�tvf|E\®2^mX�F¦Eo[|X�@�Hf2vB�[�H\JI�S[SX�F3��>mtvf|E\®2^mX�FTE\[SX�@ Hg2%H]E\X4^�F3�@�X�f
¥�tvf|E\®2^mX�FTE\[SX�@ H�^mXIYGE\YGE\^�FI2TB�[�E\XIYwF3w=

Q pIE�FMB�@�B8^mlME�F�[Slk�j@£XIEhCm^�f1@SF � [�H]H\[�g�Fm=ziTXÏ�S^�UZYµEo[|X�<>�5gR^�H]E6FGY�Ykp4^*lk^�KSWIE\lk^m®�^mXjYwFM[���@ � CLu	i
�%[Slh@L{�^mYqYk^mlhW4X�fI^mlwFGYZ@�X�f|E\X4�2[��$Ykp4^#B4lk[S{IH\^m®�F =sivXA�S^�UZYGE\[SXDO[�jgR^Lf|E6FkUZW�FkFRYGgR[ fI^�FTE\�SXD@£B4B4lk[j@SUqp4^�F
lw@Sf|E6Um@�H]H\JD[|B4B�[jFG^�f'¤¬ivX�Ykp4^\V�lwFGY	[SX4^ @2FµYklk[SX4�ME\XjYq^m�Slw@�YGE\[SX�[��sYkp4^L�Slw@�B4pIE6UMUZ[S®2B�[|X4^mXjYwFnE\XjYq[2Ykp4^
CLQR?��DE6F�UZ[SX�FTE6fI^mlk^�fJ�¬ghpIE]H\^*EoX(Yqp4^�FG^�UZ[|X�f9@�B4B4lq[j@SUqp9@�®�@�B1^�f|EoYµEoX4��¢S^mlkX4^ZHn@|F Fµ^mB�@�lw@�Yk^�f�@SF
B�[IFkFTE\{IH\^D[��hYkp4^DCLQR?��zE6F2fI^�FTE\�SX4^�fi2vgR^�@�¢�E\XIYk^m�Slw@�YµEo[|XJ3w=AivXe�S^�UZYGE\[SX(b �5gR^�B4lq[SB�[jFµ^�@�®2[4fI^ZH
�%[Sl��|lw@�B4pIE6Um@�H�®�@�B�®�@�XIE\B4WIH6@�YGE\[SX1^m®�{�^�f4fI^�f�E\XIYk[D@2�|^mX4^mlw@�H�®�@�B�^�f|E\YGE\X4�D¢S^mlkX4^ZH�@£lwUkpIE\Yk^�UZYqW4lk^��
ghpIE6Uqp Fµp4[ g#Fh[SW4l#�v@�´S[SlGE\Yk^NFµ[�H\W4YGE\[SXA�%[Sl UZ[|W4BIH E\X4�A@z�LCLuhihgnEoYqp @��S^m[S�|lw@�B4pIE6U�CLQ�?���='V�E\X�@�H]HoJ��
�S^�UZYGE\[SXAy2fIlw@�g�FRFG[S®2^NUZ[|X�UqHoW�F¦Eo[|X�Fm=
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d¡^hX4[�geB4lk^�FG^mXIY�Ykp4^h{�@|FTE6U¬� ^�@£YkW4lk^�FsYqp�@�Y�@��LuhisFGp4[SWIH6f�B4lk[�´SE6fI^	� [Sls®*@�B2^�f|E\YGE\X4�2@�X�f K|W4^mlkJ|E\X4��=
Q p4^MYk^mlk®�E\X4[�H\[S�SJzX4[|Yh{�^ZE\X4�DFGYw@£X�f4@�lwf�E\XDYkpIE6F#fI[S®�@�E\X��8gR^\V�lwFGY�FGYZ@�lkYhgRE\YkpA@�X*E\XI� [|lk®�@�H�fI^V�XIE\t
YGE\[SX�[��'Ykp4^RYk^mlk®�F�W�FG^�f�Ykp4lq[SW4�Sp4[SW4Y5YkpIE6F5B�@�B�^ml�= Q p4^h®�@�E\X�[S{>ZG^�UZYwF�g�^hUZ[SX�F¦E�fI^mlR@�lk^\*	��� .�FGYq[Slk^�f
E\X�@Lf4@£Yw@�{�@SFG^\2¦Fµ[S®2^mYGE\®2^�F¬Um@�H]Ho^�f��ZYkp4^m®*@�YGE6UR®�@�B�F��#[Sl��ZYkp4^m®2^�F��#[Sl��qH6@�JS^mlwF��	EoX�Ykp4^RH]E\Yk^mlw@�YkW4lq^93w=
Q p4^��S^m[S®�^mYklkJz[���@�®�@�B¡Um@�XAp�@�´S^N^ZE\Ykp4^mlN@*´|^�UZYk[Sl	� [Slq®Ð[SlN@�lw@SFGYk^ml	�%[Slk®D=	d¡^M� [4UZW�F#p4^mlk^�[SX
®�@�B�F5g	p4[jFG^h�S^m[|®2^mYklkJ#E6F�FµYk[Slk^�f�E\X�@#´|^�UZYk[Sl5�%[Slk®�@�Y�=s��^mX4^mlZ@�H]HoJ2FGB8^�@�¢|EoX4�;�j®*@�B�Fs@�lk^hUZ[�H]H\^�UZYGE\[SX�F
[��]��������F�� �"!$#:�"7����#�,$.m=LV4[Sl	E\X�FGYw@�X�UZ^���@*UZ[SW4XIYklkJ*E6FN@��S^m[S�|lw@�B4pIE6UM[S{>ZG^�UZY�=h` �S^m[S�Slw@£B4pIE�UM[S{[Z¦^�UZY
p�@SFRW�FµW�@�H]HoJ�YGg�[�B�@�lqYwF1��@�XD@ HoB4p�@£XjW4®2^mlµE�UM[SX4^��8[Sl�5��1.1#��! �L,-!$��&62v^S=¯��=D�IYkp4^LX�@£®2^ @�X�f B�[SB4WIH6@�YµEo[|X
[�� @�UZ[SW4XjYqlkJ 3��@£X�f(@¡FGB�@�YGE6@�Hh[SX4^DUZ[|lklk^�FGB8[SX�f|E\X4�9Yk[�E\YwF��|^m[S®2^mYklkJ 2v^S=¯��=D�s@�B�[£HoJI�S[SXe[Sl2@AFG^mY
[��hB�[£HoJI�S[SX�F�3w=*ivX(@Sf4f|E\YGE\[SX��s@z�S^m[S�|lw@�B4pIE6U2[|{>Z¦^�UZY�Um@�X¡{8^�@�Yq[S®�E6U�[Sl�UZ[S®2BIH\^Z� 2v®�@|fI^2[���[|Ykp4^ml
�S^m[S�|lw@�B4pIE6UL[S{[Z¦^�UZYwF�3w=5` UqEoYGJzUZ[S®2B8[jFG^�fz[£��FGYqlk^m^mYwFh@�X�f*{4WIE]H6f|E\X4�jF#E6F#@2UZ[S®2BIH\^Z�A[S{>ZG^�UZY�=s`�®�@�B
E6Fh®�[Slk^LYkp�@�XD@�UZ[S®2BIH\^Z�D�S^m[S�SlZ@�B4pIE6U#[S{>ZG^�UZY�FTE\X�UZ^LE\Y	EoX�UqH\W�fI^�F	E\XI�%[Slk®�@�YµEo[|XD[SXDf4@�YZ@LE\YLUZ[SXIYw@�E\X�F
FGW�Uqp¡@SFhYqp4^²UZ[I[Slwf|E\X�@�Yq^�F�FGJ4FGYk^m® ��Ykp4^2FG[|W4lwUZ^�[��sE\XI� [Slq®�@�YGE\[SX��8^mYwU�=#` ��������F�� �"!$#:5���,-�"7U�B.��	E6FL@
UZ[�H]H\^�UZYGE\[SX¡[���®*@�B�Fm=��	[SYk^NYqp4^ f|Ec4�^mlk^mX�UZ^�{�^mYGgR^m^mXÔ@�®�@�BÔ@|FRE\Y#p�@SFfZGW�FGY#{�^m^mX¡fI^V�X4^�f¡@�X�f Ykp4^
UZ[S®2®�[SX�Yk^mlk®��Z®�@�B��	Ykp�@�YsfI^mX4[SYk^�Fs@ V�X�@�H�2G@�X�f#�%lk[�Cm^mXJ3�lk^mB4lq^�FG^mXjYZ@�YGE\[SX���[SX�B�@�B8^ml5� [Sl5E\X�FGYZ@�X�UZ^��
[��sghp�@�Y¬E6F�Um@ H H\^�fA@�®�@£Bzp4^mlk^S=

?A@�B(^�f|E\YGE\X4� E�F*UZ[SX�UZ^mlkX4^�fegRE\Ykp"YGgR[¡®�@BZ¦[Sl2@SFµB�^�UZYwFm¤�2.E 32f|E6FGBIH6@�JSE\X4�«@£X�f 2%E]E-32®2[4f|E �%J|EoX4�
®�@�B�F =2C	E�FµBIH�@�J|E\X4�Ô®*@�B�FLW�FGW�@ H H\J¡lq^Z� ^mlwF V�lZFGYLYk[DYqp4^²f|E6FGBIH6@�J¡[��RYkp4^�FGB�@£YGE6@�H�B�@�lqYL[���Ykp4^ZE\lM�S^m[St
�Slw@£B4pIE�UM[S{[Z¦^�UZYwF = Q p4^2UZ[Slklk^�FµB�[SX�f|E\X4�Df|E6FGBIH6@�JS^�f¡[|{>Z¦^�UZYZF�@�lq^ Um@�H]H\^�f #���,-��������� �"!$# �"7����#�,$.m= Q p4^
�S^m[S�|lw@�B4pIE6UM[S{>ZG^�UZYwF��'fI^�FkUZlGE\B4YGE\[SX(Um@�XA{�^2f|E6FGBIH6@�J|^�f9@��%Yk^ml#B�[�E\XIYGE\X4�DYk[zUm@�lkYq[S�Slw@�B4pIE6UM[S{>ZG^�UZYwF	[SX
Ykp4^NFkUZlq^m^mX�=

`LFn�.@�l#@SFh®*@�B K|W4^mlkJ|EoX4�*E6FLUZ[SX�UZ^mlqX4^�fJ�'Ykp4^NB4lk[|{IHo^m® E6F	®2[Slk^�UZ[S®2BIH\^Z�ÔYqp�@�XzE\XAYkp4^ Um@|FG^N[��
�mFGYZ@�X�f4@�lwf�� KSW4^mlGE\^�FR2TB4W4lk^ZH\J�@�H\B4p�@�XIW4®2^mlGE6U03 F¦EoX�UZ^z®*@�B K|W4^mlGE\^�F2FG[|®2^mYGE\®2^�FMX4^m^�f¡�|lw@�B4pIE6U*B�@�t
lw@�®�^mYk^mlwFm=R`LF�@*UZ[SX�FG^�K|W4^mX�UZ^���@*FGB�^�UqEcV/UME\XIYk^mlw@SUZYGE\[SX�gRE\YkpAYkp4^N^mX�fIt%W�Fµ^mlLp�@SFhYq[2{�^2UZ[SX�FTE6fI^mlk^�f'=
V4[|l�^Z��@�®2BIH\^��4{�^Z�%[Slk^L@�X�FGgR^mlGE\X4��Ykp4^IKSW4^mlµEo^�F��Zd"p�@�Y¬E�F¬Ykp4^LUqH\[jFG^�FGYR�j@|F�FµYw@�YGE\[SX��%lk[S® ,$�"!T.<� ��!$& , �
@�X�f!�Zi¦F	Ykp4^mlk^�@�UqE\YGJzp�@�H]HsE\X ,$� !D.+���F���#"��>��@�B�[�E\XIYL[Sl�@�XA@�lk^�@�p�@�´S^LYk[*{�^2fIlw@�ghXz[SX�Ykp4^ FkUZlq^m^mX
{IJ�Ykp4^L^mX�fIt%W�Fµ^ml�=

d�^2��E\´S^*{�^ZH\[�g Yqp4^�lk^�K|WIE\lk^m®2^mXIYwF�� [|l:2%E-3�´|E6FGW�@�H]H\J9lq^mB4lk^�FG^mXIYGE\X4�Ô®*@�B�FS2v®�@�B9f|E6FGBIH6@�J;3��<2%E]E 3
®�@�XIE\B4WIH6@�YGE\X4�¡[|lNW4B/f4@£YGE\X4�¡®�@�B�FE2v^S=¯��=D��^mlw@SFG^*@z{�[|W4X�f4@�lkJ¡{8^mY¦gR^m^mX1YGg�[z�|^m[S�Slw@�B4pIE6U�[S{>ZG^�UZYwF3
@�X�f 2%E]E]E-3�E\XIYk^mlw@SUZYµEoX4�zgnEoYqp¡Ykp4^2f4@�Yw@�{�@|FG^:2v^S=c��=D�'�S^mY#Ykp4^2fI^�FkUZlGE\B4YGE\[SX1[��n@*�|^m[S�Slw@�B4pIE6UM[S{>ZG^�UZY#[Sl
B�^mlµ� [Slq® KSW4^mlµEo^�F	[SXz®�@£B�F3w=

Ñ%$TÃ Î §'À'&¡¼Ø£�À�½@§IÂ
Ñ%$.Ñ »�§�£�¼@¨)(+*¬Æ¤¨+¥S¼v¾�Æ¤§'½v¼ ¥£¼TÅ\£
C	E6FGBIH6@�JSE\X4�*®�@�B�F¬E\X�UqH\W�fI^�FLYkp4^#�%[�H]H\[�gRE\X4��{�@SF¦E�U � W4X�UZYµEo[|X�@�H]EoYµEo^�F ¤

, C	E�FµBIH�@�Jzf4@�Yw@�[£��YGJIB�^Llw@SFµYk^ml\2v{IE\Yk®�@�BJ3�[|lh´S^�UZYk[Sl\2vB8[�E\XjY0�IH]EoX4^��'B8[�H\Jj�|[SXJ3w=

, C	E�FµBIH�@�Jz@�H\B4p�@�XIW4®2^mlGE6U�f4@�Yw@R2¦fI^�FqUZlGE\B4YGE\[SXD[���@��S^m[|�Slw@�B4pIE6U#[S{>ZG^�UZY13w=

O
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V4[|l�@M®�E\XIEo®�W4®[��5®�@�BDW4X�fI^mlZFGYw@�X�f|E\X4�z@�X�f*®�@�Bz®�@£XIEoB4WIH6@�YµEo[|X��'Ykp4^#� [£H H\[�gRE\X4��E�F	lk^�K|WIE\lk^�f'¤

, ³h´S^mlGH6@�J�´S^�UZYq[SlR®�@�B�Fh@�X�f lw@SFGYq^ml�®*@�B�F\2v^S=¯�8=D�4Fk@�Yk^ZH]H]E\Yk^LE\®�@��|^�F3w=

, `hH]H\[�g�[SX4^NYq[²Uqp�@�X4�S^�FkUm@�H\^+2v^S=¯�8=D� Cm[j[S®63�[SXD@�ghp4[£Ho^L®*@�Bz[Slh[SXD@�FGW4{�FG^mY#[���@�®�@£B�=

, `hYkYw@SUqpz@MH\^m�S^mX�fO2¦UZ[£Ho[|l��4B�@�YkYq^mlkX��IYk^Z�,Y0�,FµJj®�{�[£H 3RYk[�®�@�B�Fn[Sl�FGW4{�FG^mYZFR[���@�®�@�B�=

, C	E�FµBIH�@�J�f4@£Yw@#gRE\Ykp*´ @�lGE\[SW�FRFkUm@ Ho^L@�X�f*f|Ec4�^mlq^mXjYRlk^mB4lk^�Fµ^mXjYw@£YGE\[SX�FM2v®²E �*[���Ykp4^hYGgR[LB4lk^m´SE\[SW�F
B�[�E\XIYwF3w=�` g�^ZH]H\t%¢IX4[ g	X¡lk^ZH6@�Yk^�fAB4lq[S{IH\^m® E6F�Ykp4^�B4lk[S{IH\^m® [��R�S^mX4^mlw@�H]EDC�@�YGE\[SX ?\>�� ��O9AT=2V4[Sl
EoX�FµYw@�X�UZ^���E\Y�@ H H\[�g�F�[SX4^sYk[h®�[,f|E]�%JNYkp4^¬lk^mB4lk^�FG^mXIYw@�YGE\[SXL[£���S^m[S�Slw@£B4pIE�U¬f4@�Yw@h@|UmUZ[Slwf|E\X4��Yq[hYkp4^
FkUm@�H\^I2v^S=¯�8=D���%[Sl�f|E6FGBIH6@�JSE\X4�2Ykp4^m® E\X�@MFG®�@�H]H\^mlhFGB�@SUZ^93w= Q pIE6F¬®2^�@�X�F�Ykp�@�Y�X4^mg"Um@�lkYk[|�Slw@�B4pIE6U
[S{>ZG^�UZYwF'p�@�´S^�Yq[�{8^nUZ[|®2B4W4Yk^�f'= Q [L�£Eo´|^�^Z��@�®2BIH\^�F1�SYqp4^s�%[SW4l��%[�H]H\[�gRE\X4�LB�[�E\XIYwF5®�@�J#E\®2B4lk[�´S^
Ykp4^NUqH6@�lGE\YGJ�[���@�®�@£BDf|E�FµBIH�@�J'¤

� �hE\´S^z@AX4^mgÐlk^mB4lk^�Fµ^mXjYw@£YGE\[SX9Yq[ @��S^m[|�Slw@�B4pIE6U*[S{>ZG^�UZY2@SUmUZ[Slwf|E\X4�¡Yq[ÔYqp4^DFkUm@�H\^S=(V4[Sl
^Z� @�®�BIHo^��s@zUqE\YGJ¡Ykp�@�Y#E6FM@zB�[£HoJI�S[SX EoX1Ykp4^�f4@£Yw@�{�@SFG^*Um@�X9@�B4B8^�@�l @SFL@ B�[�E\XIY�[SlN@�X
E�UZ[|X 2vX4^mgÓUm@�lkYk[|�Slw@�B4pIE6U�[S{[Z¦^�UZYwF�3�fI^mB�^mX�f|E\X4�¡[SX1Ykp4^�FkUm@ Ho^z@�X�fA[|X9fI^�FTE\�SX(Ukp4[�E6UZ^�Fm=
ivXDYqp4^ gR[SlZFGYhUm@SFG^�� E �RYkp4^ FqUm@�H\^NE6F#Yk[I[�FG®*@�H]H �'Yqp4^N�S^m[S�|lw@�B4pIE6UM[S{>ZG^�UZYhgRE]H]H�f|E�Fq@�B4B�^�@�l
W4XIHo^�FqFRE\Yhp�@SF	@ �mFG^m®�@£XjYGE6U	E\®2B8[SlkYw@�X�UZ^ � ? <S¥0Av=

� ��Eo®�BIH E]�%J�Yqp4^ UZ[SXIYk[SW4l¬[��$@N<�tvf|E\®2^mX�F¦Eo[|X�@�H$[S{>ZG^�UZY�2Tlk^m®2[�´S^RB�[�E\XIYwF¬[SX2Ykp4^#{�[|lwfI^ml13��|[Sl
[���@z>mtvf|E\®2^mX�F¦Eo[|X�@�H�[|{>Z¦^�UZY 2¦fIlk[SBzB8[�E\XjYwF	[SXD@MH]E\X4^93w=

� ��Eo®�BIH E]�%J9Yqp4^�f|E6FGBIH6@�J�[��h�S^m[S�Slw@£B4pIE�U²[S{>ZG^�UZYwF#{jJAW�FTE\X4�AYkp4^�UZ[|X�UZ^mB4YN[���@��S�|lk^m�j@�YGE\[SX
ghp4^mXNYkp4^mlq^�^Z�IE�FµYwFsFGW4{�[|{>Z¦^�UZYZF�Ykp�@£Y�lk^mB4lk^�FG^mXIYs@hB�@�lqYGE\YGE\[SXN[���Yqp4^�BIH6@�X4^S=sV4[Sl�^Z� @�®�BIHo^��
[SXÔ@�®�@�BA[���FGYZ@�Yk^�F1�IE]�h@�FGYZ@�Yk^LE6F#®�@|fI^ [£��UZ[SW4XjYµEo^�F)�'[SXIH\JDYkp4^�UZ[SXjYq[SW4l�[£��Ykp4^2FGYw@�Yk^
2vYkp4^L�S^m[S®�^mYklGE6U#W4XIE\[SXD[��sYkp4^NUZ[SW4XIYGE\^�F��4�|^m[S®2^mYklkJ;3�gRE]H]H${8^ FGp4[�ghX�=

� ��Eo®�BIH E]�%JAYkp4^ f|E6FGBIH6@�JD[���@*UZ[S®2BIH\^Z�A�S^m[S�Slw@£B4pIE�U�[S{>ZG^�UZY�=hV4[|lhE\X�FGYw@£X�UZ^��'[SXÔ@�®*@�BD[��
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[SB4YGE\®�EDCm^�f �%[Sl�@���E\´S^mXzYqlk^�@�Yk®2^mXIY�" Q pIE6F�K|W4^�FGYGE\[SX E�F	^�FGB8^�UqE�@ H H\JAlk^ZH\^m´ @£XjY	E\XÔYqp4^NUm@SFG^L[��s[S{>ZG^�UZYkt
[SlGE\^mXIYk^�fzCLQR?��Nghp4^mlk^LYkp4^mlq^�^Z�IE6FGYwFR@�FTE\X4��H\^#H�@£X4�SW�@��S^L{8[SYkp*Yk[ fI^V�X4^�@�X�f2Yq[N®�@�XIE\B4WIH6@�Yk^�f4@�Yw@
2vX4[)�qE\®2B�^�f4@£X�UZ^2®�E6FG®�@�YZUkp�� 3Z=h` ®�[Slk^N�|^mX4^mlw@�H KSW4^�FGYµEo[|XÔlq^ZH�@£Yk^�f�Yk[2E\Y#E\X¡YkpIE6FLUm@SFµ^LE6Fm¤hd"pIE6Uqp
®2^mYkp4[4f4F�Fµp4[SWIH6f2lk^�@ H H\J2{8^�@SFkFµ[,UqE6@�Yk^�f�gRE\Ykp�@£X2[S{>ZG^�UZY�"�u	XI� [SlqYkW4X�@�Yk^ZH\J��IgR^�{8^ZH]Eo^m´|^LYkp�@�YsYkp4^mlk^nE�F
X4[Llk^�@�H�@�X�FGgR^mlsYk[#YkpIE6F K|W4^�FGYGE\[SX��IFTE\X�UZ^RE\Y�fI^mB�^mX�f4F¬[SX�B�@�lkYµE�UZWIH6@�l¬B4lk[S{IH\^m®�F¬@�X�fM[SX�Ykp4^R[SB�^mX4X4^�FkF
[��$Yqp4^NFGJ,FµYk^m®�F�E\Xj´S[£Ho´|^�f'=�iTXzYkp4^NUZ[SXIYk^Z�,YR[��5�S^m[S�Slw@£B4pIE�ULf4@£Yw@�{�@SFG^�F)�jg	pIE�UqpDlq^�KSWIE\lk^#�%[SlR^Z� @£®2BIH\^
lk[S{4W�FµYh�S^m[S®2^mYqlGE6UL@�H\�S[SlGE\Ykp4®�F)�4YkpIE6F¬E6FkFGW4^�E�F	B�@�lkYµE�UZWIH6@�lµHoJ E\®2B�[SlqYw@�XIY�=

Q p4^mlk^L^Z�jE6FGY	{�@SFTE6Um@�H]H\JDYGgR[²f|Ec4�^mlk^mXIYhgh@�J,F¬Yk[2fI^V�X4^2@�FGB�^�UqEcV/U�@�B4BIH]E6Um@�YGE\[SXAgRE\YkpIE\XÔ@2CLQR?��
^mXI´SE\lk[SX4®�^mXjY���Ev=¯^S=T��Yk[ UZ[|X4X4^�UZY�@�XN^Z�4Yk^mlkX�@�H4®2[4fIWIH\^�Yq[ @#CLQR?¡��¤�r5E\Ykp4^mlsYqp4^sE\XjYq^m�Slw@�YGE\[SXME6F<.1,-����&"�
2vX4[�lk^�@�H�^Z�4Yk^mlkX�@�H�®2[4fIWIH\^��sV�Eo�|W4lk^Ô>|= @ 3R[SlLE\YLE6F76f���9bR2¦V�E\�SW4lk^�>S=¯{J3w= �	[SYk^2Yqp�@�YLYkp4^2gh@�Jz�%lk[S®
FGYklq[SX4��Yk[�g�^�@£¢2E\XIYk^m�Slw@�YµEo[|X*E�Fn�Slw@SfIW�@�Hv=�V [Sl¬E\X�FGYw@�X�UZ^��'@�FG[�H\W4YGE\[SXzE\X�{�^mYGgR^m^mX*E�F	Yk[2UZ[SX�FTE6fI^mlL@�X

�



^Z�4Yk^mX�FTE\{IH\^�CLQR?��O2%Ev=¯^S=D��@zCLQR?���gnEoYqpÔp4[I[S¢4F	� [|lL^Z�,Yk^mX�F¦Eo[|X�FN@�YLf|Ec4�^mlq^mXjY�Ho^m´|^ZH�F)�$FG^m^ ?�>�<0A-3��'FG[
Ykp4^2CLQR?���BIH6@�J,F#Ykp4^�lk[£Ho^�[���@£XzE\XjYq^m�Slw@�Yk[|l�=hiTX¡Ykp4^ Um@|FG^�[���FGYklk[|X4�2E\XIYk^m�Slw@�YµEo[|X��'Ykp4^NB8[SYk^mXIYGE6@�H
[��RYkp4^�W4X�fI^mlGH\JSE\X4�¡CLQR?¡��E6FL^Z�4BIHo[£EoYq^�f¡@SF#®�W�Ukp¡@SF#B8[jFkFTE\{IH\^��$@£X�f¡@�H]H�UZ[|X�UZ^mB4YwFN@�lq^ ^m®�{8^�f4fI^�f
gRE\YkpIE\XAYkp4^2Fk@�®2^Mp4[S®2[S�|^mX4^m[SW�Fh^mXI´|Eolq[SX4®2^mXIY�=hiTXÔB�@£lkYGE6UZWIH6@�l��8[SXIH\JD[SX4^2f4@�Yw@²®2[,fI^ZHs^Z�IE�FµY���@�X�f
E]��Ykp4^ 2v´|EolqYkW�@�H-3L^Z�,Yk^mlqX�@�H�®2[4fIWIH\^zX4^m^�f4F2FGB8^�UqE�@ H FGYklkW�UZYqW4lk^�F1�5Ykp4^�FG^zFGYklkW�UZYqW4lk^�FMgRE]H Hh{8^DfI^V�X4^�f
W�FTE\X4�*Ykp4^Nf4@�Yw@�{�@|FG^L®2[4fI^ZH.= Q pIE6Fh@�B4B4lq[j@SUqpzgn@|FhUkp4[IFG^mX*E\X ?\>A'�%[SlRE\X�FGYw@£X�UZ^S=

...

application

specific

DBMS

data model

query language

application

a. b.

...

data model

query language

DBMS

specific application

EXTERNAL MODULE
geometric processing

statistics
graphic libraries

V�E\�SW4lk^2>S¤n�SYklk[SX4�2´4Fm=5gR^�@�¢�EoXIYk^m�SlZ@�YGE\[SX

iTXÏYkp4^AUm@SFG^�[�� gR^�@�¢�E\XjYq^m�Slw@�YGE\[SX 2¦V�E\�SW4lk^1>S=¯{J3��¬YGg�[ EoX�fI^mB8^mX�fI^mXjYAFGJ4FGYk^m®�F2UZ[I^Z�IE�FµY�¤ Q p4^
CLQR?�� [SX*Ykp4^#[SX4^#p�@�X�f�@£X�f*Ykp4^�^Z�4Yk^mlkX�@ H/®2[4fIWIH\^L[SX�Yqp4^L[SYkp4^ml�p�@£X�fJ�,@£X�f*Ykp4^�®*@�E\X�B4lk[|{IHo^m®
E6F#Yk[z{4WIE]H6f¡Ykp4^2UZ[SX4X4^�UZYµEo[|X¡{�^mYGgR^m^mXAYkp4^m®D=L`LF#®2^mXIYGE\[SX4^�f¡@�{8[ ´|^��/@�X4[|Ykp4^mlLB4lk[S{IH\^m® UZ[SX�UZ^mlkX�F
Ykp4^#lk^mB�@�lkYµEoYµEo[|X�[���Yw@|FG¢,F¬@�®2[SX4�MYkp4^#Y¦gR[NFGJ4FGYk^m®*Fm=5ivX*Ykp4^ Um@|FG^�[£���LCLuhiGF�� [Sl¬^Z� @£®2BIH\^��SE\Y¬E6F¬X4[SY
UqH\^�@�lhghp�@£YnFµp4[SWIH6f*{�^#H\^Z� Y	Yk[�Ykp4^�� u	is®2[4fIWIHo^�@�X�f*ghp�@�YRFGp4[SWIH6fz{8^NfI^V�X4^�f*E\XzYkp4^L�S^m[|�Slw@�B4pIE6U
CLQR?���=SV4[Sl5E\X�FGYw@£X�UZ^��jUZ[SX�FTE6fI^ml¬Ykp4^hB4lk[S{IH\^m® [��/^��UqE\^mXIYGH\J+V�X�f|E\X4�2@�X�[S{>ZG^�UZYs[SX�Ykp4^�FkUZlk^m^mX��I@�X�f
FGW4B4B8[jFG^#Ykp4^h^Z�IE�FµYk^mX�UZ^�[£��@£X2^Z�,Yq^mlkX�@�H/B�@|Uk¢�@��S^R�%[Sl�f|E6FGBIH6@�JSE\X4�2�SlZ@�B4pIE6Uh[S{[Z¦^�UZYwF)��� [Sl�E\X�FGYw@�X�UZ^#Ykp4^
� ��� �|lw@�B4pIE6U¬H]E\{4lw@�lkJ2i.H\[S�N_	E\^mg�F�?\>�O�AT=�i%H\[S�M_hE\^mg�FRfI^V�X4^�F�EoX�f|E6UZ^�FR[|X �|lw@�B4pIE6U�f4@£Yw@I2TYkpjW�F�E\X*Ykp4^
� u	iU3��@�H\Ykp4[SW4�Sp¡@�XIJD�S^m[|�Slw@�B4pIE6U2CLQR?��z¢S^mlkX4^ZH�X4[�g�^mX�UZ[S®2B�@SFqFG^�FNFGW�Uqp¡@*X4[SYGE\[SX�=2?�[Slk^m[�´S^ml0�
E\YhE6F	W�FGW�@�H]H\Jz®2[Slk^N@|fI^�KSW�@�Yq^ZHoJDfI^V�X4^�f E\XÔ@�CLQ�?���FTE\X�UZ^ME\YhE6F	®�@SfI^L^�FGB8^�UqE6@�H]HoJ��%[Slh�S^m[|�Slw@�B4pIE6U
f4@�Yw@ =Ld"pIE�UqpAE\X�fI^Z�9®2^�Uqp�@�XIE6FG®%2GF3�FGp4[SWIH6fAYkp4^mX�{�^2W�FG^�f ""i¦F	E\YMlk^�@�H]H\JÔgR[SlqYkpjg	pIE H\^�lk^m{4WIE]H6f|E\X4�
E\X�fI^Z�ÔFGYklkW�UZYqW4lk^�Fh@�YhYqp4^�� u	i�H\^m´S^ZH<2vghpIE6Ukp�®�@�J�FTH\[�g fI[�ghXzYkp4^LB8^mlG� [|lk®�@�X�UZ^�F3�"

� $.Ñ ��ÆJ¥SÅ�¿á¦q§°¥£¼TÆ�¿j§��	¦q§'À�Á�¼Ø¨E§'½��	£�Å°¦ � Æá¥SÅ\¦�Ì$§�¨4Å(¼vÆá¥S¾�§ &¡»zÎ Ê

��[S®�B�@�lk^�f*Yk[2[|Ykp4^ml�B8[jFkFTE\{IH\^�^Z�,Yq^mlkX�@�H$®2[4fIWIH\^�F1�'�S^m[S�|lw@�B4pIE6ULW�FG^ml	E\XjYq^mlG�.@|UZ^�Fhp�@�´S^N@�YµEo�|pjYLUZ[SX4t
X4^�UZYGE\[SXAgRE\YkpA@�CLQR?���FTE\X�UZ^���@�®2[SX4�*[SYkp4^ml	YkpIE\X4�jF1�8Ykp4^mJzlk^���^�UZYLYkp4^�UZ[SXjYq^mXjYwFn[���Yqp4^²f4@£Yw@�{�@SFG^

�



@�YN@ ��E\´S^mX¡YGE\®2^�@£X�f¡FGp4[�g @z´|E\^mg [���f4@�Yw@£{�@SFG^�[S{>ZG^�UZYwFm=�` �%^mg f4@�Yw@£{�@SFG^�^mXj´|E\lk[SX4®2^mXIYwF�B4lk[St
´|E�fI^�Yk[I[�H6F1��W4XI�%[SlkYqW4X�@�Yk^ZH\J9X4[|Y²@ Hogh@�J4F FµW ��UqE\^mXjY��RYq[ fI^�F¦Eo�|X«@A�SlZ@�B4pIE6U*W�FG^ml�E\XjYq^mlG�.@|UZ^S= Q p4^mX
�%[Sl�fI^�FTE\�SXIE\X4�D@ � CLu	i��4Ykp4^LB4lq[S{IH\^m®[���Uqp4[I[jFTE\X4��@�YGJjB8^L[��5EoXIYk^m�SlZ@�YGE\[SXÔFµYGE]H Hslk^m®�@ EoX�F)�/@�X�f Ykp4^
YGgR[2[SB4B�[IFTE\Yk^�@�B4B4lk[I@SUkp4^�F	®2^mXIYGE\[SX4^�fA@�{�[�´S^2Um@�X�{�^�UZ[|X�FTE6fI^mlk^�f'¤Lr5E\Ykp4^mlL�Slw@£B4pIE�U�UZ[SX�UZ^mB4YZFL@�lk^
^m®�{�^�f4fI^�f²E\XjYk[LYqp4^nCLQR?��L^mXj´|E\lk[SX4®2^mXIY�2GFGW�Ukp2@SF�E\X ?P<SO0A-3f2¦V�E\�SW4lk^h<4= @ 3���[|lsYkp4^mJ2@�lk^hUZ[S®2BIH\^mYk^ZH\J
E\X�fI^mB�^mX�fI^mXIY%2¦FGW�Uqp(@SF	E\X ? <�^�AY�$V�E\�SW4lk^z<4=¯{J3w=�iTX�V�E\�SW4lq^�<4=¯{�= <[��Ykp4^z�Luhi#[S{>ZG^�UZYwFM@�lk^2FGYk[Slq^�f�E\X
@Df4@£Yw@�{�@SFG^��'g	pIE�Uqp�E�F�X4[SYNX4^�UZ^�FqFk@�lGE]H\J¡Ykp4^2[|X4^2W�FG^�fAYk[DFµYk[Slk^�Ykp4^2�|^m[S�Slw@�B4pIE6U�[|{>Z¦^�UZYZFm=�ivX1Ykp4^
V�lwFGY#FG[�H\W4YGE\[SX��'Ykp4^NUm@�lqYk[S�Slw@£B4pIE�U�[S{>ZG^�UZYwFR[��R�S^�UZYGE\[SX¡<2UZ[Slqlk^�FGB�[|X�fz^Z��@SUZYGH\JzYk[2Ykp4^�f4@�Yw@�{�@|FG^L�S^mt
[S�SlZ@�B4pIE6U�[S{>ZG^�UZYwF1�'ghpIE]H\^�EoX�Ykp4^�FG^�UZ[SX�f�@�B4B4lk[j@SUqpAYkp4^mJ¡@�lk^�Yk[SYZ@�H]HoJ�E\X�fI^mB�^mX�fI^mXIY�=%P	^mX�UZ^�Ykp4^mJ
UZ[SWIH6f1{�^DfI^V�X4^�fe@�X�f�®�@�XIE\B4WIH6@�Yk^�f(W�F¦EoX4�¡@�X(^Z�4Yk^mlkX�@ H��Slw@£B4pIE�U*B�@|Uk¢�@��S^ 2v{jJ1fI^V�XIEoX4� V�lwFGY2@
®�@�B4BIE\X4�*[SXIYk[�Ykp4^L^Z�,Yq^mlkX�@�H�H6@�X4�SW�@£�S^LYkp�@�Y�fI^�@ H�F	gRE\Ykpz�SlZ@�B4pIE6ULlk[SW4YµEoX4^�F�3w=

interface
Graphical

Graphical
interface

interfacegenerator or editors)
Graphicalcartographic

objects

(Built-in interface 

Database

(geographic objects)

Geographic database

Application

Database

Geographic database

(geographic objects)

Database

Geographic database

(geographic objects)

Application Application

b.1. b.2.

a. b.

V�E\�SW4lq^N<4¤sivXIYk^m�SlZ@�YGE\X4��@�W�FG^mlnEoXIYk^mlG�v@SUZ^MgRE\YkpD@2CLQR?��

d�^�X4[�gÏfI^mYw@ E H�Yqp4^�FG^hYGgR[�B8[jFkFTE\{IH\^hE\XIYk^m�Slw@£YGE\[SX�F5[���@M�LCLuhi�EoXIYk[N@LCLQR?�� �S@�X�f�f|E6FkUZW�FkFsYqp4^ZEol
@SfI´�@�XjYZ@��S^�Fh@�X�fzfIlZ@�g	{�@SUk¢4F¬ghpIE]H\^²fI^�F¦Eo�|XIEoX4�D@�� CLu	iw=

;�� �'�%� }'������/&1����m+j&'���4���\��«�%8�m�9�¡� � � }
ivX�YkpIE6FL@�B4B4lk[j@SUqp�2¦V�E\�SW4lk^2<4= @ 3��4Ykp4^mlk^ME6FLX4[zlq^�@�H�f|E6FGYµEoX�UZYµEo[|X9{8^mY¦gR^m^mXA�S^m[S�|lw@�B4pIE6UM[S{>ZG^�UZYwFL@�X�f
Um@�lkYq[S�Slw@�B4pIE6U¬[S{>ZG^�UZYwF5FTE\X�UZ^�Um@�lkYq[S�Slw@�B4pIE6U�[S{>ZG^�UZYwFs@�lk^\,$�"�M2vW4XIE'K|W4^93$´|Eo^mg#F5[��/�S^m[|�Slw@�B4pIE6U¬[S{>ZG^�UZYwFm=
ivXz[|Ykp4^mlhgR[Slwf4F1�|Ykp4^mlk^#E6FR[SXIH\Jz[SX4^#^mXI´SE\lk[SX4®�^mXjYhYq[²fI^�@ H$gRE\Ykp���@�X�f*Yqp4^��S^m[|�Slw@�B4pIE6UL@�B4BIH]E6Um@�YGE\[SX
E6F�fIlµEo´|^mXÔ{IJ*Ykp4^ CLQR?���=4d¡^�f|E�FµYGE\X4�SWIE6FGp¡YGgR[²Um@|FG^�Fm¤Rr5E\Ykp4^ml#Ykp4^ CLQR?��2B4lk[�´SE6fI^�F#@�XzE\XIYk^mlG�v@SUZ^
�S^mX4^mlw@£Yk[Sl�2k��@SFG^z>93��ghpIE6Uqp�@ H H\[�g�F#[SX4^�Yk[DfI^�F¦Eo�|X¡^�f|E\Yk[SlwF	�%[SlLX4^mg�YGJjB8^�FL[���f4@£Yw@zFGW�Uqp @|F#�S^m[St
�Slw@£B4pIE�U	f4@�Yw@>��[SlsX4[MYk[I[�H6F�@�lk^RB4lk[�´|E6fI^�f2@�X�f2f|E6FGBIH6@�J2lk[SW4YµEoX4^�Fd2v®�@�B�^�f|E\Yk[SlZF3$X4^m^�f�Yq[L{�^LfI^V�X4^�f
E\X�Yqp4^ @�B4BIH]E6Um@�YGE\[SXO2q��@SFG^�< 3w=�`LFR@�X2^Z��@�®2BIH\^�[£���R@SFG^�>��SgR^�Um@�X*UqEoYq^LYkp4^L³XW	B4lk[SYk[SYGJIB�^I?_^9A8gRE\Ykp
E\YwF�E\XjYq^mlG�.@|UZ^h�S^mX4^mlw@�Yq[Sl a��0�9b�. ?\>0^�AT= a��0�9b�.�[94�^mlwF�^�f|E\Yk[SlwF�� [|l$^�@SUqp2{�@SF¦E�U	³ W YGJIB�^\2¦FGYqlGE\X4� ��E\XjYk^m�|^ml��
{IE\Yk®�@�B��8^mYwU�=c3�@�X�f*�%[Slh^�@SUqp¡³XWLUZ[|X�FGYklkW�UZYk[|lI2vYkW4BIH\^��'FG^mY��IH]E6FGY13hUm@�H]H\^�fDlq^�UZW4lwFTE\´S^ZH\J��'YkpIW�FR^�@SUqp¡³XW

�



[S{>ZG^�UZY���^m´S^mX2UZ[S®�BIHo^Z���4Um@�X�{�^�f|E6FGBIH6@�JS^�f'= Q p4^mlk^¬E�F�[SXIH\JN[SX4^	gn@�JLYk[Lf|E6FGBIH6@�J�@�X�[S{>ZG^�UZY 2TYkp4^¬E�fI^�@
E6F�� � &;�s[S{>ZG^�UZY5�%lk[S®�Ykp4^hf|E6FG¢2Yk[LYqp4^nFqUZlk^m^mX�� 3w=¬³hX*Ykp4^R[SYkp4^ml�p�@£X�fJ�SYkp4^R�S^m[S�|lw@�B4pIE6Uh@�B4BIH]E6Um@�YGE\[SX
��^�³ W ? �0A�2v{4WIE]H\YRW�FTE\X4� Yqp4^L³ W B4lk[4fIW�UZYI? <0A-3'E6F�@£X2^Z� @£®2BIH\^�[��5��@SFG^#<4¤5dÏE\Ykp*FG[S®2^L�#^�³ W [S{>ZG^�UZYwF
E6F�@|FkFG[4UqE�@£Yk^�fz@ �mf|E6FGBIH6@�J ��®2^mYkp4[4f*B4lk[S�|lw@�®2®2^�f*{IJ*Ykp4^���^�³XWLfI^m´S^ZH\[SB8^mlwFm=

iTXÏ�R@SFG^A>%2v^Z�IE6FGYk^mX�UZ^z[���@�X�E\XjYk^mlµ�.@SUZ^*�S^mX4^mlw@£Yk[Sl13���Ykp4^z@SfI´ @�XIYw@��|^2E6FMYkp�@�YMYkp4^�fI^m´|^ZHo[|B�^ml � F
Yw@SFµ¢DE6FM[S{I´SE\[SW�F¦HoJ �.@SUqE]H]E\Yw@�Yk^�f'=��>��p4^*X4^m^�f4FMX4[SYNYk[AUZ[SX�FTE6fI^ml�UZ[S®�® W4XIE6Um@�YµEo[|X�@SFµB�^�UZYwFM{�^mYGgR^m^mX
Ykp4^�EoXIYk^mlG�v@SUZ^�@�X�fzYkp4^�f4@�Yw@�{�@|FG^L�%[Slh�S^mYqYGE\X4��@�X�f W4B/f4@�YµEoX4�z[|{>Z¦^�UZYZFR{�^�Um@�W�Fµ^ Yqp4^L�%lw@�®2^mgR[Slk¢*Yk[
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@Sf4f|E\YGE\[SX��8E\YL®�@�¢|^�FRE\Y#Yk^�f|E\[SW�F#Yk[*p�@�X�f|H\^2�S^mX4^mlw@�H]EDC�@�YGE\[SXAghp4^mlq^ � �S^m[S�SlZ@�B4pIE6UN[|{>Z¦^�UZYZFR{�^�UZ[S®�^
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Ykp4^Lf|E6FGBIH6@�J�®2^�Ukp�@£XIE�Fµ® @�X�f�®�W�FGYR@Sf4@�B4YRYk[NYqp4^h^Z�jE6FGYµEoX4��B4pIE H\[jFµ[SB4pjJS=¬i%��X4[ME\XjYq^mlG�.@|UZ^��S^mX4^mlZ@�Yk[Sl
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�%[Sl2fI^m´S^ZH\[SBIE\X4��UZW�FGYq[S®�EDC�@�{IH\^zE\XIYk^mlG�v@SUZ^�F�gRE\YkpIE\X«@��S^mX4^mlZ@�H�f4@�Yw@�{�@SFµ^�^mXI´SE\lk[|X4®2^mXjY�= Q p4^zW�FG^ml
E\XjYq^mlG�.@|UZ^hE6FRfI^m´S^ZH\[SB�^�fzFµ^mB�@�lw@�Yk^ZH\J�W�FTE\X4���Slw@�B4pIE6U	Yk[I[�H6Fm= Q p4^mlk^#FGYGE]H]H�^Z�IE6FGYwFR@NCLQR?�� f4@�YZ@L®2[4fI^ZH
{�^mpIE\X�f�Ykp4^2�S^m[|�Slw@�B4pIE6U�@�B4BIH]E6Um@�YGE\[SX1{4W4YLYkpIE6F#E6FLYklZ@�X�FGB�@�lk^mXIY#Yk[�Yqp4^2W�FG^ml#E]�hYkp4^mlk^ME6FN@*®2[4fIWIH\^
�%[Slh®�@�¢|E\X4�2Ykp4^MZGW4X�UZYGE\[SXD{8^mYGg�^m^mX�Ykp4^LYGgR[ gR[SlµH�f4F = Q pIE6F¬E6FhYqp4^LYk[SBIE6UL[��sX4^Z�4Y�FG^�UZYGE\[SX�=
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ivX�YkpIE6F�Fµ^�UZYGE\[SX��SgR^RB4lk[SB8[jFG^�@��S^mX4^mlw@�H�®2[4fI^ZH/@�X�f2@²� CLu	i$@�lwUqpIE\Yk^�UZYkW4lk^n� [Sl¬^�f|E\YGE\X4� ®*@�B�Fm= Q pIE�F
B4lk[SB8[jFk@�HRE6FME\X�fI^mB�^mX�fI^mXIYz[�� @£XjJ¡W4X�fI^mlµHoJ|E\X4��f4@£Yw@�{�@SFG^*®2[4fI^ZH�{4W4Y�E6F2FGW4B4B8[jFG^�f1Yk[¡UZ[I[SB�^mlZ@�Yk^
gRE\Ykp2[|X4^h[Sls®�@�XIJS= Q p4^�@�lZUkpIE\Yk^�UZYkW4lq^hB4lk^�FG^mXIYk^�f�{8^ZHo[�g"gh@SF5W�FG^�fME\X*B4lk^m´|Eo[|W�F�fI^m´S^ZH\[SB4®2^mXIYI? <S¥0Av=
`	� Yk^ml�fI^�FqUZlGE\{IEoX4��Ykp4^R®�@ EoX�®2[4fIWIH\^�F¬[���Ykp4^L�LCLuhi��gR^hUZ[S®2^R{�@SUq¢NYk[L®*@�B2f|E�FµBIH�@�J2@�X�fMgR^hfI^mYw@�E]H
FG[S®�^#� ^�@�YqW4lk^�FRX4^�UZ^�FkFk@£lkJ2�%[Sl�� @SfI´ @�X�UZ^�f��²®�@�BDf|E6FGBIH6@�JS=

	+$TÃ ¡ ÎÐ¾sÇ�Å8½RÌk¾J¦AÍ Ç¬¼�¥S¼vÆ¬¿ÏÎ §'Àê£
Q¬^Z� [|lk^zB4lk^�FG^mXIYGE\X4�9Yqp4^z^�f|EoYµEoX4�(®�[,fI^ZHhE\YwFµ^ZH �U�RgR^z{4lGE\^���JÏfI^�FkUZlGE\{�^A®�@£B�FME\XÏYkp4^Af4@�Yw@�{�@SFµ^S=9iTY
FGp4[SWIH6f*{8^ FGYqlk^�FkFG^�f�Ykp�@�Y��£E\Xz[SlwfI^ml�Yq[ {8^hE\X�fI^mB8^mX�fI^mXjY#[SXz@�XjJ*f4@�Yw@�{�@SFµ^h®2[4fI^ZH �IYkp4^#®�@�B*®2[4fI^ZH
fI^�FkUZlGE\{8^�f"p4^mlk^�E6F*B4W4lk^ZH\J«UZ[SX�UZ^mB4YkW�@ H:2¦@�X�f1E6F�E\XIYk^mX�fI^�f"Yk[1{�^�E\®2BIH\^m®2^mXIYk^�f�@SUmUZ[SlZf|EoX4�(Yq[9@
B�@�lkYµE�UZWIH6@�lRf4@�Yw@�{�@|FG^R®2[,fI^ZH-3w=�d¡^hYkp4^mX2B4lq^�FG^mXjY¬Ykp4^R{�@SFTE6U	^mXjYGE\YGE\^�F�[��/[SW4l¬^�f|E\YGE\X4� ®�[,fI^ZHv¤5iv®�@£�S^��
FGYw@|Uk¢�[���E\®�@£�S^�F1�IB4lk^�FG^mXIYw@�YGE\[SX��I®�@£B4�S^mY�=sQ¬^�Um@�W�FG^L[SW4lRB4W4lkB8[jFG^#E6FRYk[MB4lk^�FG^mXIY�E\XA@NFTE\®2BIH\^Ngh@�J2@
�S^mX4^mlw@ H,®2[4fI^ZH�Ykp�@�Y5^mX�UZ[S®2B�@|FkFG^�F5Ykp4^Rlk^�K|WIE\lk^m®2^mXIYwF5��E\´S^mX�E\X*�S^�UZYGE\[SX�<>��Yq^�Ukp4XIE6Um@�H/FGB8^�UqEcV/Um@�YGE\[SX�F
@�lk^LX4[|Yh��E\´S^mXzp4^mlk^S=

§$�%�8�%� ���� 5:2�%(���'+¡�*�4�m������: +
` *	����E6F#@%#���G'Gc�#�,-!$��& �F(X��������F�� � !'#+�"7����#�,$.m=s`��S^m[S�Slw@£B4pIE�U#[|{>Z¦^�UZYnE�F	W�FGW�@�H]H\JDfI^mlGE\´S^�f �%lk[S®Ð@�X
^mXIYGE\Y¦J*[��sYkp4^Llk^�@�H�gR[SlGH6f'=siTY�Um@�X�p�@�´|^ @2FµB�@�YGE6@�H$B�@�lqYn@|FRgR^ZH Hs@SFh@R2¦@ HoB4p�@£XjW4®2^mlµE�U03hfI^�FkUZlGE\B4YGE\[SX�=
V4[|lLE\X�FGYw@�X�UZ^��s@ lGE\´S^mlLE6F�Ukp�@£lw@SUZYk^mlGEDCm^�f�{jJ�E\YwF�X�@�®2^���E\YwF ��[ g 2T{�[SYkp�lk^mB4lk^�FG^mXIYGE\X4��EoYZF fI^�FqUZlGE\B4t
YGE\[SXJ3h@�X�f*E\YwF	�S^m[S®�^mYklkJ 2¦@�B�[£HoJ|H]E\X4^93w=LÒ'^mY�W�FLFµW4®2®�@�lGEDCm^MYkp4^�FG^N{�@|FTE6UNX4[|YGE\[SX�FRE\X�Ykp4^L�%[�H]H\[ gnEoX4�
fI^V�XIE\YGE\[SX�F1�8E\XDg	pIE�Uqp��
	�	�	 NfI^mX4[SYk^�F#@2UZ[�H]H\^�UZYGE\[SXA[���[|{>Z¦^�UZYZFm=

$&�'��� " 
 � �  � $�� � 
  � ��� ���� ��� �'� ��
 ���  ��� � ����� (
��� ��� ��� ��
����� ��� ����� � " � � ����� 
 � � 
  � � ���  $ ����� ! (

`e�S^m[S�SlZ@�B4pIE6UR[S{>ZG^�UZYs®�@�JN{8^�UZ[S®2B8[jFG^�f�[���FG^m´S^mlw@ H,[SYqp4^ml��S^m[S�|lw@�B4pIE6U¬[S{>ZG^�UZYwFm=sV4[Sl5E\X�FGYZ@�X�UZ^��
@*{4lw@�X�Uqp¡[���@*lGE\´S^ml�Um@�X¡{8^�E6FG[�H6@�Yk^�fAYq[*� [Slq® @z�S^m[S�|lw@�B4pIE6U�[S{>ZG^�UZY�=MivX1YkpIE6FNUm@SFµ^��$@*lGE\´S^ml�E�FM@
UZ[S®2BIH\^Z�D[S{[Z¦^�UZYhg	p4[jFG^L{4lw@�X�Uqp4^�Fh@�lq^N@�Yk[S®�E6U#[S{[Z¦^�UZYwF =

Q p4^NX4[SYGE\[SX�[���UZ[S®2B8[jFTE\YGE\[SX¡Um@�X�{�^LE\XIYklk[4fIW�UZ^�f�E\XDYkp4^�[S{[Z¦^�UZYwF	fI^V�XIEoYµEo[|XAE\YwFG^ZH]�µ= Q pIE6FLUZ[SX4t
FTE6fI^mlw@�YµEo[|XzH\^�@Sf4F	Yk[�Ykp4^L�%[�H]H\[ gnEoX4�*®2[Slq^�^ZH6@�{8[Slw@�Yk^�fI^V�XIE\YGE\[SXA[����|^m[S�Slw@�B4pIE6U#[S{[Z¦^�UZYwF ¤
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Q pIE�F�lk^mB4lk^�Fµ^mXjYw@£YGE\[SXÏB8^mlk®�E\YwF�Yk[9@SFkFµ[,UqE6@�Yk^A@¡�|^m[S®2^mYklkJ1gRE\Ykpe[SXIH\JÏ@�Yk[S®�E6U [S{>ZG^�UZYwFm= ³hX4^
Ykp4^mXA@�´|[�E6f4F�fIW4BIH]E6Um@�YGE\X4�DYqp4^N�S^m[S®�^mYklkJ*[��]2GUZ[S®2BIH\^Z�L3R[S{>ZG^�UZYwF¬E\XAYkp4^�f4@�Yw@�{�@SFµ^Lghp4^mXzE\YLUm@�XD{8^
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E\XI� ^mlqlk^�f*�%lk[S®ÐYqp4^#Ho[�gR^�FGYRH\^m´S^ZH6F 2vYkp4^N@�Yq[S®�E6U#[S{>ZG^�UZYwF3w=

`	Y2E\®2BIH\^m®2^mXIYw@�YGE\[SX YGE\®2^��hYkp4^A�S^m[|®2^mYklkJ1[�� �|^m[S�Slw@�B4pIE6U�[S{>ZG^�UZYwF�W�FGW�@�H]H\J�UZ[Slklk^�FGB8[SX�f4F*Yk[
FGB�@�YµE�@ H f4@�Yw@1YGJjB8^�Fm= Q p4^�FG^9@�lq^Ô^�@|FTE]HoJ Eo®�BIHo^m®�^mXjYw@£{IHo^1W�FTE\X4�«@£X�^Z�,Yq^mX�fI^�fIt%lk^ZH6@�YGE\[SX�@�H�[SlD@�X
[S{>ZG^�UZYkt%[SlµEo^mXIYk^�fACLQR?�� ? OS¥0Av=#iTXÔ�|^mX4^mlw@�H`��Ykp4^�� [£H H\[�gRE\X4�ÔFµB�@�YGE6@�H�f4@�Yw@�Y¦JIB�^�FL@£lk^ fI^V�X4^�f'¤#`#lk^�@
2¦<�tvf|E\®2^mX�F¦Eo[|X�@�H-3��IH]E\X4^:2w>mtvf|E\®2^mX�F¦Eo[|X�@�H-3n@�X�f�B�[£EoXIYI2¦¥£tvf|Eo®�^mX�FTE\[SX�@�H-3���@�X�f�[SB8^mlw@�YGE\[SX�FhFµW�Ukpz@SF�E\X4t
Yk^mlwFµ^�UZYGE\[SX���@Sf0Zk@SUZ^mX�UZJ��8^mYwU�=s@�lk^N@SFkFµ[,UqE6@�Yk^�f gRE\YkpzYkp4^�FG^MYGJjB8^�Fm=

iTX1�S^�UZYGE\[SX�<[�'Ykp4^�X4[SYGE\[SX¡[���lZ@SFGYk^mlNf4@�YZ@�FGW�Uqp9@SFLFq@�Yk^ZH]H]EoYq^�E\®�@��S^�F�gn@|Fh®2^mXIYGE\[SX4^�f'=�iTX¡Ykp4^
FG^�K|W4^ZH`�jgR^�Fµp�@�H]H�Um@�H]H/Yqp4^�UZ[Slklk^�FµB�[SX�f|E\X4��^mXjYµEoYµEo^�F\�F�9.1,-���
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!$*+�����). = Q p4^mJ�@£lk^hFGYk[Slk^�f EoXz@Nf4@£Yw@�{�@SFG^

@SF�gR^ZH]H`�R{4W4Y2Ykp4^ZE\l*®�@�XIE\B4WIH6@�YGE\[SXÏgnEoYqpIEoX�@¡CLQR?��A^mXj´|E\lk[SX4®2^mXIY2E6F�[|W4Y2[��LYkp4^DFkUZ[SB8^D[��LYkpIE6F
B�@�B8^ml�=

§$�%�8� � ��79�4&8+,:

`#X !$*	�0���	E6F�@�X*E\XIYk^mlG�v@SUZ^N[|{>Z¦^�UZY	Ykp�@�Y�UZ[Slqlk^�FGB�[|X�f4FhYk[ �L´SE\^mg�[���@�®�@£BzYk[2{�^2f|E6FGBIH6@�JS^�fO2TX4[SYk^
Ykp�@�Y5E\YRp�@SF¬@#´S^�UZYk[Sl�� [Slq® @�X�f�p�@SF�X4[SYkpIE\X4��Yk[NfI[NgRE\Ykp�Ykp4^��Zlw@|FGYk^mlkt E\®�@��|^�F �#®2^mXIYGE\[SX4^�f�@£{�[�´S^93w=
` 2¦f4@£Yw@�{�@SFG^935®�@�B2®*@�J�p�@�´|^h®�@�XIJ�E\®�@��S^�F =$`#X�Eo®*@��S^	E�F	UZ[SX�FGYGE\YkW4Yk^�f�[��$[|{>Z¦^�UZYZF�fI^mlGE\´S^�f��%lk[S®
@�®�@£B4BIEoX4�*[���Ykp4^Nf4@£Yw@�{�@SFG^L�|^m[S�Slw@�B4pIE6U�[S{>ZG^�UZYwFRgRE\Ykp�ghpIE6Ukp E�F#@SFkFµ[,UqE6@�Yk^�f�@�YGJjB8^N[��slk^mB4lk^�Fµ^mX4t
Yw@�YµEo[|X 2v{�@SF¦E�Um@ H H\J��s@�Y¦JIB�^�[��¬H\^m�S^mX�fJ�$FG^m^*�S^�UZYGE\[SX�b�= O4=\>B3w=�V [SlhE\X�FGYZ@�X�UZ^��$@*UqE\Y¦J�[���Yqp4^²f4@£Yw@�{�@SFG^
Um@�XD@�B4B8^�@�l�@SF	@�X2E6UZ[SX�[Slh@�B�[£EoXIYhYk[|�S^mYkp4^mlRgRE\YkpÔ@�H6@�{8^ZH �'fI^mB�^mX�f|E\X4��[SX�Yqp4^NFkUm@�H\^ @�X�f*[|XzW�FG^ml
Uqp4[�E6UZ^�Fm= Q p4^�[S{>ZG^�UZYwF#[��n@£XDE\®�@£�S^�@�lk^*Um@�H]Ho^�fi#����,-����F�� � !'#R�"7 �1�#�,$.m=*��EoX�UZ^z@�X�E\®�@��S^�lk^�KSWIE\lk^�F
FG[S®�^2YGE\®2^*Yk[z{�^zUZ[S®2B4W4Yk^�fJ��EoY�E6F Fµ[S®2^mYGE\®2^�F�g�[|lkYkpIghpIE]Ho^zFGYk[|lGE\X4�zE\YMEoX(@Df4@£Yw@�{�@SFG^²� [SlL[|Ykp4^ml
FG^�FkF¦Eo[|X�FI2¦V�E\�SW4lq^N<4=¯{�= < 3Z=

§$�%�8�\; }'�m��� �1�8ª ��71�4&�+4:

_	Eo^mg#F�[��h®�@�B�FS2%E\®�@��|^�F3 @�lq^�FGYZ@SUk¢|^�f�E\X(gRE\X�fI[ g#F @|F Fµp4[ g	XAE\XÏV�Eo�|W4lk^�O = Q p4^*®�@�E\X([S{[Z¦^�UZY
UZ[SX�FTE6fI^mlk^�fÔ� [Sl#YkpIE6F	B4W4lkB�[jFµ^�E6F�@�X !$*+�����
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.1,-��#1b�=hivYLp�@|F�@*UZlkW�UqE6@�H�lk[�H\^2FTE\X�UZ^ME\Y#E�F	E\XAB�@�lkYµE�UZWIH6@�l

E\XÔUqp�@�lk�S^M[��sYkp4^N´|E6FTE\{IE H]E\YGJA[���@�®�@�BDf|E6FGBIH6@�J 2GFG^m^L{�^ZH\[�gI3w= Q p4^MW�FG^N[£��FGW�UqpÔ@�FGYklkW�UZYkW4lq^ @�H]H\[�g�F
@A�S^m[|�Slw@�B4pIE6U*[S{>ZG^�UZY�Yk[Ap�@�´S^z®�@�XIJ�f|Ec4�^mlk^mXIY2lk^mB4lk^�Fµ^mXjYw@£YGE\[SX�F�[SX1Ykp4^ÔFqUZlk^m^mX�=(V4[Sl�E\X�FGYZ@�X�UZ^��
Yw@�¢|^NYkp4^ V�lwFGYLYGgR[�H6@�J|^mlwFh[£��V�Eo�|W4lk^2O%2%H6@�{8^ZH6FN@�X�fAUZ[SW4XIYklGE\^�F3h@�X�f�Ykp4^N�|^m[S�Slw@�B4pIE6UM[S{>ZG^�UZY �ZYkp4^
UZ[SW4XIYklkJ��SB�@�E\X��4=R³hX4^�Um@�XDFG^m^NYGgR[N´|E\^mg�F	[���YqpIE�Fn[S{>ZG^�UZY��|EoYZFRX�@�®2^��%� �SB�@�E\X��>��@�X�f�EoYZFR�S^m[S®2^mYqlkJ
2¦@�B�[�H\JI�S[SXJ3���@£X�fA[SX4^2UZ[SWIH6fA^m´S^mX�E\®�@���E\X4^2[|Ykp4^ml�lq^mB4lk^�FG^mXIYw@�YGE\[SX�F�2¦FµW�Ukp¡@SFL@�B�@�lkYGE6UZWIH6@�l�UZ[�H\[Sl
E]��YkpIE6FR[S{>ZG^�UZYh{8^ZHo[|X4�jFhYq[2Ykp4^Llk^�FGWIH\Y#[���@:K|W4^mlkJ��4^mYZU�=c3w=

³hB8^mlw@�YGE\[SX�F	[SXDFGYZ@SUk¢4FRFGW�UqpÔ@SFRFGpIE]�%Ykt%W4BA[SlhFGpIE]� YktvfI[�ghXAUm@�Xz{�^�� [|W4X�f�EoX�? OS¥9AT=
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` �L�F�1.1��& ,-��,-!'��&�E6Fh@M´SE\^mg�[���@�X�E\®�@��S^mtvFµYw@SUq¢�@�Yh@M��E\´S^mXzYGE\®2^S=siTY�Um@�Xz{�^LYqp4^ fIlw@�gRE\X4�2[£��@M®�@�B
gRE\Ykp9FµJj®�{�[£H�FMFGW�Uqp9@SF#H6@�{8^ZH6FN[|lLE6UZ[SX�F+2GV�Eo�|W4lk^�O 3w=�iTYLE6FNUZ[|®2B�[jFµ^�fA[��X���F�� � !'#%�"7����#�,$.1�'ghpIE6Uqp
@�lk^�X4[SYLlk^ZH\^m´ @�XIY�p4^mlk^2{8^�Um@�W�FG^*Ykp4^mJ¡@�lk^ME\®2BIH\^m®2^mXjYZ@�YGE\[SXÏfI^mB�^mX�fI^mXIY�=*ivX1Ykp4^2B4lq[SYk[SYGJIB�^%? <S¥0A`�
B4lk^�FG^mXIYw@�YµEo[|X�F2UZ[Slklk^�FµB�[SX�f�^Z� @|UZYGH\J9Yk[�E\®�@��|^�FR2vX4[AX4[SYGE\[SX([��LFGYw@SUq¢ 3Z= Q p4^mJ�@£lk^2E\®2BIH\^m®2^mXIYk^�f
@SF ��� ?�[SYµE ���ZBIE]�4®�@�B�F �[��Ev=¯^S=T��lw@SFµYk^ml FGYqlkW�UZYkW4lk^�F1��� [|lNB�^mlµ� [Slq®�@�X�UZ^*lk^�@SFG[SX�FE2%E\X¡B�@�lkYµE�UZWIH6@�l0�sYkp4^
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V�E\�SW4lk^ O ¤�³h´|^mlGH6@�J|E\X4��®*@�B�Fm¤R�SYw@|Uk¢*[���E\®�@��|^�F

FkUZlk[£H Hh@�X�f¡FTE\®2BIH\^RCm[j[|®[SB�^mlw@£YGE\[SX�FN@�H\lk^�@|fIJÔ^Z�IE6FGY�[SXABIE]�,®�@£B�F3w= P	[�gR^m´S^ml��'��E\´S^mX1Ykp4^MH6@SUk¢A[��
FG^m®�@£XjYGE6UmFR[£��FGW�UqpÔ@MYklµEo´|E6@�H�FGYklkW�UZYkW4lq^��jW�F¦EoX4�z@�Xz^��UqE\^mXIY�´|^�UZYk[Slh[S{[Z¦^�UZY¬E6Fh®�[Slk^N@SfI´|E6Fk@�{IH\^S=

§$�%�8� ¸ ���� �&�+I�
`@*+�������,d2¦FGp4[SlkYZUZW4YL�%[Sl �Z®*@�B¡gRE6fI�S^mY � 3�E6F�@O2 ��3#gRE\X�fI[ g E\X1ghpIE6Ukp(®�@£B�FN@�lk^*f|E�FµBIH�@�JS^�f'=A`
®�@�B4�|^mY�Um@�X*{�^NUZ[S®�B�[jFG^�f�[���[SYkp4^mlR®�@£B4�S^mYwFm=�ivXzYkpIE6FRUm@SFG^	E\Y�E6FR@R#���*��>��H & 5:*+�������,-�I[SYqp4^mlkgRE6FG^
E\YRE6Fh@S.�!$* �LGc��*+�������,%=5deE\YkpD@�FTE\®2BIH\^N®�@£B4�S^mY¬E�F	@SFkFG[4UqE6@�Yk^�fz@MB4lk^�FG^mXIYw@�YGE\[SX*Ykp�@�YhUZ[SX�FµYGE\YkW4Yk^�FR@
lk^�FG[|W4lwUZ^L[��sYkp4^LgRE\X�fI[�gN¤
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g	p4^mlk^ � � ��� ��� lk^mB4lk^�Fµ^mXjYwFM@zB�@�lqYGE\YGE\[SX�UZ[|X�FGYklkW�UZYk[|lLX4[SY fI^mYw@ E H\^�f1p4^mlk^S= Q p4^*lk^�UZYw@£X4��H\^�E\X
Ykp4^2UZ[S®2B8[SW4X�f�®�@�B4�S^mY#E6F#[SB4YµEo[|X�@�H�@£X�fÔUm@£XÔ{8^�E\XI� ^mlqlk^�f � lk[|® Ykp4^�lk^�UZYZ@�X4��H\^�F#[���Yqp4^ ®*@�B4�S^mYwF
Ykp�@�YhUZ[S®�B�[jFG^�E\Y�=sivYZFR´ @�H\W4^2Um@�XD@�H6FG[�{�^ Uqp4^�Uq¢S^�fz{IJ2E\XIYk^m�SlGE\YGJzUZ[SX�FGYklw@ EoXIYwFm=

?�[Slq^�B4lk^�UqE6FG^ZH\J��#@ÔUZ[|®2B�[SW4X�f ®�@�B4�S^mYME6F*@DYqlk^m^��Ðghp4[jFµ^2E\XIYk^mlkX�@�H�X4[4fI^�F*@�lk^zUZ[S®2B�[|W4X�f
®�@�B4�|^mYwFh@�X�f�Ho^�@�´S^�X4[4fI^�F�@£lk^ FTE\®2BIH\^�®�@�B4�|^mYwF\2¦V�E\�SW4lk^Mb>3w= Q p4^Mlk[I[SYh[�����E6F#Ykp4^�H6@�lk�S^�FGY	gRE\X4t
fI[�gN= Q p4^mlk^#E6F#@�X�^�fI�|^#� lk[|®�� Yk[	�#E\X
�ÏE]���#E6F#@NgnEoX�fI[�g"E\X�UqH\W�fI^�f�E\XIYk[	�N=s`#X ����JG !$#��,-!'��&ME�F
@2UZ[�H]H\^�UZYGE\[SXA[��s®�@�B4�S^mYRYklq^m^�Fm=
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V�Eo�|W4lk^Nb�¤ Q lk^m^ FµYklkW�UZYkW4lk^#�%[SlhUZ[S®2B8[SW4X�fz®*@�B4�S^mYwF

Q p4^�fI^V�XIE\YGE\[SXÔ@�{8[�´S^�UZ[SWIH6f*{�^L@L�|^mX4^mlw@�H$fI^V�XIE\YGE\[SXz[��f2¦UZ[S®2B8[SW4X�f;3sgRE\X�fI[�g�Fm= P	[�g�^m´|^ml���E\X
Ykp4^2Um@SFG^M[����S^m[S�|lw@�B4pIE6U�@�B4BIH]E�Um@£YGE\[SX�F1�$FµW�UkpAgRE\X�fI[�g�F#lk^�K|WIE\lk^2FGB�^�UqE6@�H�@�YqYk^mXjYµEo[|X�=�i.��FG[S®2^�[SB8^mlkt
@�YGE\[SX�F	[SX�gRE\X�fI[ g#FLfI[�X4[SY#p�@�´S^ @£XjJz^4�^�UZY#[SXDYkp4^ZE\lNUZ[SXIYk^mXIYwF 2v^S=¯��=D� *	� �������F��!T.��0���"!$5��)3���[|Ykp4^ml
[SB8^mlw@�YGE\[SX�F�lk^�KSWIE\lk^�®2[,f|E]�%JSE\X4�AYkp4^�UZ[|XjYk^mXIYwF#[��h@zgRE\X�fI[�g 2T^S=¯��=D���F�1.1!��1����.1#��F��G$G/@£X�f ���0��*�3�@�X�f
YkpIW�Fh@2FGB8^�UqEcV/U fI^V�XIE\YGE\[SXA[��sYkp4^�FG^L[|B�^mlw@�YµEo[|X�FhX4^m^�f4FRYq[2{�^M��E\´S^mXz�%[SlR®�@�BDf|E6FGBIH6@�JS=

?A@�B4�|^mYwFhYqp�@�YL{�^ZH\[SX4�AYk[zYkp4^*Fk@�®2^�Yklk^m^�®�@�Jzp�@�´|^2Yk[DUZ[S®2®�W4XIE6Um@�Yk^���� [|l#EoX�FµYw@�X�UZ^�E\X(Um@SFG^
[��R®2[,f|EcV/Um@�YµEo[|X�FL[Sl#W4B/f4@�Yq^�Fm=2¶R^�Um@�H]H�2k�S^�UZYGE\[SX1< 3hYkp�@�Y#®�@�XIJÔf|Ec4�^mlk^mXIYL´SE\^mg�F�[���®�@�B�FLUm@�XA{8^
f|E6FGBIH6@�JS^�f�E\X9f|Ec4�^mlk^mXjYMgRE\X�fI[�g�Fm=�³hX V�E\�SW4lq^2b ��FGW4B4B8[jFG^�Ykp�@�YLYkp4^�®�@£BÔ[£�nrsW4lq[SB�^�@�X¡FGYZ@�Yk^�FnE�F
f|E6FGBIH6@�JS^�f*E\Xz®�@�B4�|^mY �A>#@�X�f*Ykp�@�YRYkp4^#®�@�B*[���V lw@�X�UZ^	E6Fhf|E6FGBIH6@�J|^�f*E\Xz®�@�B4�S^mY �zO4=s?�[4f|E �%J|EoX4�
Ykp4^AV4lw@�X�UZ^z[|{>Z¦^�UZY²EoX �A>z[Sl��zO�®�@�J9@04�^�UZY2Yqp4^ÔUZ[SXIYk^mXIYwFM[��NYkp4^z[SYkp4^ml�[SX4^ 2v{�@|FTE6Um@�H]HoJ��	Ykp4^
ghp4[�H\^zB4lk[4UZ^�FkFM[���®*@�B�f|E6FGBIH6@�J1p�@SFMYk[D{8^DUm@�H]Ho^�fe@��j@�E\XJ3w= Q pIE6F2fI[I^�FMX4[SY�X4^�UZ^�FkFk@�lGE]H\J(p�@�B4B8^mX
{�^�Um@£W�FG^z[SX4^*[��hYkp4^�FG^zYGgR[z®�@�B�FM®�@�JA{�^z@ � g�[|lk¢SE\X4� � ®�@�B��s@�X�f�®2[4f|E �%J|EoX4�1@�X9[|{>Z¦^�UZY2fI[I^�F
X4[SY#X4^�UZ^�FkFk@�lµE H\JAE\®2BIH\JAW4B/f4@£YGE\X4�zE\Y+2¦Uq�k=Nrs®�@|UmFh{4W 4�^mlwF3Z=NP	^mX�UZ^�E\YL®�@�Jz{�^�B�[jFkF¦Eo{IH\^*Yk[zfI^V�X4^
@MH]E\X4¢A{�^mYGgR^m^mXzE\®�@��S^�Fn[���f|Ec4�^mlq^mXjY#B4lk^�FG^mXIYw@�YGE\[SX�F)�4{4W4Y�YqpIE�F#FGp4[SWIH6f�X4[SYh{8^2@2fI^Z�.@£WIHoYNFµ[�H\W4YGE\[SX�=
` UZ[|XjYklq[�H$®2^�Uqp�@�XIE6FG®E6F	E\X9Uqp�@�lk�S^M[���lq^�FGB�^�UZYGE\X4�zYkp4^2UZ[SX�F¦E�FµYk^mX�UZJ¡@�®2[SX4�*®�@�B4�S^mYZFh[��h@�Fq@�®2^
Yklk^m^#E]��X4^�UZ^�FkFq@�lkJS=

?A@�B�F¬f|E6FGBIH6@�J|^�f2[SX*Ykp4^�FqUZlk^m^mX�@£lk^�[�´S^mlµH�@ E�f EoX*E\®�@£�S^mtvFGYw@SUq¢4Fs[��$FTE\®2BIH\^L®�@�B4�|^mYwFM2¦V�E\�SW4lq^�y 3w=
Q p4^mJzUZ[Slklk^�FµB�[SX�f Yk[2Ykp4^NUqH]E\B4BIE\X4�D[���@²B4lk^�FG^mXIYw@�YGE\[SXzgRE\Ykp�Ykp4^Llk^�UZYw@£X4��H\^N[���@�FTE\®2BIH\^ ®*@�B4�S^mY�=

	+$.Ñ ¡�¦q¨SÁ¬¼�¥SÅ\¨+¥ *ê¦SÅ¡¾'Ì®§��¡Å�¾�¿J¦e§/À¬Á�¼Ø¨)&	§°¥q§±¢ê§�£ Å �è£ Å°¦ ��ÆJ¥SÅ\¦£ÌM§�¨4Å
V�E\�SW4lk^N�2Fµp4[ g#FRYkp4^N@�lwUqpIE\Yk^�UZYkW4lk^M[���@*�LCLuhi¬¢S^mlkX4^ZHv=

`	Y$Ykp4^#FGW4B4B�[SlqY5Ho^m´|^ZH �IYGgR[�®*@�E\X2^mXj´|E\lk[SX4®2^mXIYwF¬UZ[j^Z�IE6FGY�¤¬³hX2Ykp4^R[SX4^Rp�@�X�fJ�|�Slw@�B4pIE6URYk[I[�H6F5�%[Sl
f|E6FGBIH6@�JSE\X4�*®�@�B�F1��@£X�fJ�j[|XzYkp4^L[SYkp4^mlRp�@�X�fJ��@�2v�S^m[S�SlZ@�B4pIE6U03�CLQR?���= Q p4^�� CLu	i�UZ[|®2®�W4XIE�Um@£Yk^�F
gRE\Ykp2{8[SYkp2^mXI´|Eolq[SX4®2^mXIYwF�@�X�f E�F¬UZ[S®2B8[jFG^�f�[��'Ykp4lk^m^h®�[,fIWIH\^�Fm¤ ���� �&�+I�

�

�����.
�

¹N��$'+4�����\�� =
?A@�B4�S^mY#E6F�E\X�Uqp�@�lk�S^�[���f|E6FGBIH6@�JSE\X4�¡®*@�B�F	E\X9gRE\X�fI[�g�FE2vB4lk^�FG^mXIYw@�YGE\[SX�F�3w=�?A@�E\XAE6F�E\X�Uqp�@�lk�S^�[��
fI^�@�H]E\X4��gnEoYqpzE\®�@��S^�F	@�X�f�E\Y�UZ[S®2®�W4XIE6Um@�Yk^�F	{�[SYqpzgRE\YkpzYkp4^L®�@�B4�|^mYh®2[4fIWIHo^�@�X�f*gRE\Ykp�Ykp4^NUZ[SX4t
X4^�UZYGE\[SX�®2[,fIWIH\^S=

d"p4^mX�@R*+��%2¦FGYq[Slk^�fME\X*Ykp4^ f4@£Yw@�{�@SFG^93'E6F¬Yk[M{�^Lf|E�FµBIH�@�JS^�fJ�,EoYRp�@SF V�lwFGYRYk[L{8^NUZ[SXj´|^mlkYk^�fME\XIYk[
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V�E\�SW4lk^�y4¤sr5��@�®2BIH\^N[��s®�@�BDf|E6FGBIH6@�J

@�X !$*+������= Q pIE�F�E6FMB�^mlG�%[Slk®�^�f¡{IJAYkp4^�UZ[|X4X4^�UZYGE\[SX9®�[,fIWIH\^��¬ghpIE6Ukp1¢jX4[�g�F�{�[SYqp�f4@�YZ@*®2[,fI^ZH6Fm=
Q pIE6F#E\®�@£�S^ME�F�p�@�X�f|H\^�fA{IJÔYqp4^ ®*@�E\XÔ®�[,fIWIH\^��5¢S^mlkX4^ZH�[��RYkp4^*� CLu	iw= Q p4^2UZ[SX4X4^�UZYµEo[|X¡®2[4fIWIHo^��
ghpIE6UqpDE6F#Ykp4^�E\XjYk^mlµ�.@SUZ^�{8^mY¦gR^m^mX�Ykp4^2CLQ�?��z@�X�fzYkp4^M®�@�E\XA®2[4fIWIHo^��8E6F	E\XAB�@�lkYGE6UZWIH6@�l#E\X¡Ukp�@£lk�S^
[���p�@�X�f|H]E\X4�¡@�H]H�^Z� Uqp�@�X4�S^�F#gnEoYqpÔYqp4^²CLQR?��zghp4^mX¡f|E6FGBIH6@�J|E\X4�Ô@�X�f KSW4^mlkJ|E\X4��=LiTX¡[SW4l#B4lk^m´SE\[SW�F
B4lk[SYq[SYGJjB8^���YkpIE6FLgh@SFLfI[|X4^�{IJ � W�Gc!$&>b ? <,��AY��ghpIE6Uqp9p�@�X�f|H\^�F�^Z��Uqp�@�X4�S^�FL{8^mYGg�^m^mX � ��� @£X�fAYkp4^
³XW��ÓB4lk[S�Slw@£®2®�E\X4�9^mXI´|Eolq[SX4®2^mXIYzW�FTE\X4� !'* � ����,L@�X�f � � � ���,	� W4X�UZYµEo[|X�Fm=�ivY*E6FzUqH\^�@�lzYkp�@�Y*Ykp4^
UZ[SX4X4^�UZYGE\[SX1®2[4fIWIH\^�Um@�X�{�^*W�FG^�fA�%[SlL[SYqp4^ml @�B4BIH]E6Um@�YGE\[SX�FS2v^S=¯�8=D��@�B4BIH]E6Um@�YGE\[SX�F�W�FTE\X4�¡FGYw@£YGE6FGYGE6UmF3��
E\XA[SlwfI^ml#Yk[2®�@�¢|^NYkp4^M{4lGE6fI�S^�{�^mYGgR^m^mX @£XD^Z�4Yk^mlkX�@�H$®�[,fIWIH\^�@�X�f�@�CLQR?���= Q [�{8^��S^mX4^mlGE6U9�'Ykp4^
UZ[SX4X4^�UZYGE\[SX�®2[4fIWIHo^2FGp4[|WIH�f�FGW4B4B�[|lkYhYGgR[N�%W4X�UZYGE\[SX�@�H]E\YGE\^�Fm¤

, ��[S®2®�W4XIE6Um@�YGE\[SXzgRE\Ykp�Ykp4^NCLQR?��%2�KSW4^mlµEo^�F)��f4@�Yw@ ��[�g�F�3w=

, ?Ô@£B4BIEoX4�²� lk[|® f4@�Yw@�{�@|FG^�[|{>Z¦^�UZYZFR[SXIYk[�^Z�,Yk^mlqX�@�H 2k�Luhi83�[S{>ZG^�UZYwFm=

¶n^m�j@�lwf|E\X4�NYqp4^nFµ^�UZ[SX�f�B�[£EoXIY��4FGW�Uqp2@L®�@�B4BIE\X4�Mp�@SF5Yk[L{�^#fI^V�X4^�f�@�Y�@#pIE\�Sp²Ho^m´|^ZH�@�X�f2Fµp4[SWIH6f
@�H]H\[�g�[SX4^NYq[²FµgRE\YwUkp � lq[S®Ó[SX4^Llk^mB4lk^�FG^mXIYw@�YµEo[|XO2¦@2f4@�Yw@£{�@SFG^L®2[4fI^ZH-3�Yk[2Ykp4^L[|Ykp4^mlI2vYkp4^#E\XIYk^mlG�v@SUZ^
®2[4fI^ZH-3��/@|F¬E]H H\W�FGYqlw@�Yk^�f E\XÔV�E\�SW4lk^��j= Q pIE6F�Um@�X�{�^Mlk^�@�H]EDCm^�fD{IJD@MH6@�JS^ml#p�@�´|E\X4��@²W4XIE V�^�f�´|E\^mg [��
Ykp4^hYGgR[LgR[SlGH6f4F1�I@�X�f2UZ[SWIH6f�{�^LfI^V�X4^�f2W�FTE\X4�2@	H6@�X4�SW�@��|^ FGW�Uqp�@SF�Ykp4^�V�� C �%W4X�UZYGE\[SX�@�H�H6@�X4�|W�@��S^
?¯b9Av=��	[SYk^MYkp�@�Y�FGW�UqpÔ@�®�@�B4BIE\X4��E6F#X4[SY�@�X ��>mtk> ��®*@�B4BIE\X4� �'{4W4Y�lZ@�Ykp4^mlRE6FL@ � ��� � �2®�@£B4BIEoX4�
2¦FG^m^��S^�UZYµEo[|XÔ< 3w=
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	+$ � »�§�¨ � ¥S¾"Î §'À'&¡¼Ø£ À¬½@§IÂ
Q p4^M®2[,fI^ZH�fI^�FkUZlGE\{8^�fÔ@£{�[�´S^N@�H]H\[�g�Fh[|X4^NYk[�f|E6FGBIH6@�JD®*@�B�F¬E\XA®�@�B4�S^mYwF =sd¡^NX4[�g UZ[|®2^N{�@SUq¢zYk[
YGgR[#� W4X�UZYGE\[SX�@ H E\YGE\^�Fm¤ Q p4^#[�´S^mlGH6@�J [£��®*@�B�F5E\XD@NF¦EoX4�£Ho^LgnEoX�fI[�g�@�X�f�Yqp4^�®�WIH\YGE\t%lk^mB4lk^�FG^mXIYw@�YµEo[|X�[��
�S^m[S�|lw@�B4pIE6Uh[|{>Z¦^�UZYZF1�S@�X�f�^Z�,BIH6@�E\XzYkp4^m®ÓW�FTE\X4��[SW4l�®�[,fI^ZHv=�V�E\X�@�H]H\J��4gR^RE]H]HoW�FµYklw@�Yk^LYqp4^�FG^ UZ[|X�UZ^mB4YwF
Ykp4lk[|W4�SpD@�{4lGE\^Z��B4lk^�FG^mXIYw@�YµEo[|Xz[���Yqp4^L®�@�BDf|E6FGBIH6@�Jz®2^�Ukp�@£XIE�Fµ®D=

§$�\;��%� ��~/+4��©\�I-$�./&1���� $:

?A@�B�Fh@�X�f*lZ@SFGYk^mlkt E\®�@£�S^�Fh@�lk^Nf|E6FGBIH6@�JS^�f�EoX�®�@�B4�S^mYZFRgRE\YkpDYGgR[N®*@�E\XÔUZ[SX�FGYqlw@�E\XjYZFm¤M2%E-3 Q p4^NFqUm@�H\^
®�W�FGY#{�^NYqp4^ Fk@�®�^L�%[Sl @ H Hs®�@�B�F 2¦@�X�f lw@SFGYq^mlkt E\®�@��S^�F3Rf|E�FµBIH�@�JS^�f�gRE\YkpIE\XAYkp4^�Fk@�®2^M®�@�B4�S^mYL@�X�f
2%E]E-3�Yqp4^ fIlw@�gRE\X4�*® W�FµYh{�^�lk^�@Sf4@£{IHo^S=RiTXAB�@�lkYGE6UZWIH6@�l��8Ykp4^LH\^m�S^mX�f�[���f|Ec4�^mlk^mXIY�®*@�B*H6@�J|^mlwF�Fµp4[SWIH6f
X4[SY�E\XIYk^mlG�%^mlk^S=eivY�E6F�[S{j´|E\[SW�FTH\JÏf|Ec��UZWIH\YzYk[9@�W4Yq[S®�@�YGEDCm^zYkp4^zlq^�@�H]EhC�@£YGE\[SX"[���FµW�UkpÏ@¡UZ[|X�FGYklw@�E\XIY
{�^�Um@£W�FG^LE\Y	E�Fnlk^ZH6@�Yk^�fzYq[2pjW4®*@�XzB�^mlwUZ^mB4YµEo[|X�=

iTX ? <�^0A5� [|W4lLY¦JIB�^�F#[£�sHo^m�|^mX�f9@�lq^NB4lk[SB8[jFG^�f'¤��I��*+�+2v[Sl	H6@�{�^ZH-3��<.1/e*:78��GJ2v[|lhE6UZ[SXJ3�� .�,-��,-!D.1,-!'#).
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V�E\�SW4lq^2�j¤¬³hX4^N[£��Ykp4^Llq[�H\^�Fh[��s@��S^mX4^mlGE6UNUZ[|X4X4^�UZYGE\[SXA®2[,fIWIH\^

@�X�f ,$� ��*+�LH\^m�S^mX�f'=�`hH]H�Ykp4^�Fµ^�H\^m�S^mX�f4F�@�lk^2FGYk[Slq^�fzE\X¡Yqp4^�f4@�Yw@�{�@|FG^R2%� [|lNUZ[SX�FTE6FGYk^mX�UZJAlk^�@SFµ[SX�F3��
W�FGW�@�H]H\J�E\XÔYqp4^N�%[Slk® [���@zf|E6UZYGE\[SX�@�lqJDYkp�@�YL@SFkFµ[,UqE6@�Yk^�F#@*lk^mB4lk^�Fµ^mXjYw@£YGE\[SXDgRE\Ykp¡@*YGJIB�^N[£��[S{>ZG^�UZYwF
V4[|l�E\X�FGYZ@�X�UZ^��4Ykp4^LfIlw@�gRE\X4��[���@�UkpIW4lwUqpDFGYk[Slq^�f�@SFR@M{IE\Yk®�@�B*E6FR@SFkFµ[,UqE6@�Yk^�f*gnEoYqpzYkp4^�[|{>Z¦^�UZYRYGJIB�^
�mUqpjW4lZUkp���EoX(Yqp4^�FGJI®�{�[�H¬H\^m�S^mX�f � =�`ÓH\^m�S^mX�f�E6FM®2^�@�XIY Yq[D{�^�E\XjYq^m�Slw@�Yk^�f E\XjYq[ @�Um@�lkYk[|�Slw@�B4pIE6U
[S{>ZG^�UZY�2v{�@SFTE6Um@�H]H\J���YkpIE6F	E6F#lk^�@�H]EDCm^�fA{IJÔ@ Z¦[£EoXA{8^mY¦gR^m^mXAYkp4^2fI^�FkUZlGE\B4YGE\[SX1@�X�fzYkp4^MH\^m�S^mX�f;3w=²�S[S®2^
[��hYkp4^�FG^�H\^m�S^mX�f4F�Um@�X1{�^*´SE6FGW�@�H]EDCm^�fÏf|E\lk^�UZYµHoJ1[SX¡Yqp4^:V�X�@�HRB4lk^�FG^mXIYw@�YGE\[SX�= Q pIE6FLE6FMYkp4^�Um@|FG^2�%[Sl
X�@�®2^�F)�,FµJj®�{�[£H�F	@�X�fzFGYw@�YµE�FµYGE6UmF1�4@�H\Ykp4[SW4�SpzYkp4^NFµYw@�YGE6FGYGE6UmF¬H\^m�S^mX�f�E6F#FG[S®2^mp4[�ge®2[Slk^NUZ[S®�BIH E6Um@�Yq^�f
Yk[2p�@£X�f|Ho^²� [Sl	[SYkp4^ml#lk^�@SFG[SX�F =hV4lk[S® @2´|E6FTE\{IE H]E\YGJAB�[�E\XIYL[���´|E\^mg��'Ykp4^M[SXIH\JzH\^m�S^mX�f�Ykp�@�Y�UZ[|WIH�f�{8^
B4lk[S{IH\^m®�@£YGE6UME6F#Ykp4^2Ykp4^m®2^MH\^m�S^mX�f¡F¦EoX�UZ^�Ykp4^m®2^�FLUm@�X4X4[SYL{8^2[�´S^mlGH6@�E6f�ghp4^mX¡Ykp4^�lk^mB4lq^�FG^mXjYZ@�YGE\[SX
@SFkFµ[,UqE6@�Yk^�f�gRE\Ykp�@MYGJIB�^h[���[S{[Z¦^�UZY�E�FR@MUZ[�H\[Sl�¤fPh[�g"Um@�X�@L{IH\W4^#H6@�¢S^#{�^LfIlw@�ghX2[|X2Yk[SB2[£��@MJS^ZH]H\[�g
UZ[SlkX6V�^ZH6f " Q [�FTE\®2BIH\JAFG[�H\´S^�YkpIE6FhB4lq[S{IH\^m® �'gR^ UZ[SX�FTE6fI^mlLYkp�@£YRE\®�@��S^�F	gRE\Ykp¡@ � UZ[�H\[Slk^�f���Ykp4^m®2^
H\^m�S^mX�fAB4W4YM[SXAYk[SBA[���^�@|UkpA[SYkp4^mlN@£lk^�X4[SYNUZ[S®2B�@�YµEo{IH\^S=2Q¬W4YNYqp4^ Yqp4^m®2^MHo^m�|^mX�f9fI[I^�FLX4[SY#[SXIH\J
fI^�@�H�gRE\Ykp*UZ[�H\[SlwF��%[SlsYkp4^hlk^mB4lq^�FG^mXjYZ@�YGE\[SX�[��/[|{>Z¦^�UZYZFm=$V [Sl5E\X�FGYw@�X�UZ^��|E\X�V�E\�SW4lk^�O[��Ykp4^¬Eo®*@��S^h[��'Ykp4^
®�E6f4f|H\^2E6FMFGp4[�ghXAgRE\Ykp9@)�ZX4[SX4tvUZ[£Ho[|lk^�f��*Ykp4^m®2^�H\^m�S^mX�f 2v{8[SlwfI^mlwF#[��hUZ[SW4XIYklGE\^�F3w¤ Q p4^2B8[�H\Jj�|[SX�F
@�lk^LX4[|YMV4H]Ho^�f'=
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ivX�Ykp4^�UZ[SXIYk^Z�4Ys[��/®�@£B�f|E6FGBIH6@�J��IYkp4^	B4lk[S{IH\^m® [���®�WIH\YGE\BIH\^�lk^mB4lq^�FG^mXjYZ@�YGE\[SX�E6FsYqp�@�Ys[SX4^h�S^m[|�Slw@�B4pIE6U
[S{>ZG^�UZY¬E\XDYkp4^Lf4@�Yw@�{�@|FG^��I^S=¯��=D�4@�UqE\Y¦J�� p�@SF¬®�@�XIJ�B8[jFkFTE\{IH\^Nlk^mB4lq^�FG^mXjYZ@�YGE\[SX�FR[SX*Ykp4^NFkUZlq^m^mXO2v^S=¯��=D�I@
B�[£HoJI�S[SX*[Sl�@MFGJj®�{8[�H/[Sl�@�B�[�E\XIYR[Sls^m´S^mXz@NFGW4{�FG^mY¬[��'E\YwF�FGW4{8[S{>ZG^�UZYwF�FµW�Ukpz@SF�@MFG^mYs[���{4WIE]H6f|EoX4�IF3w=
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Q pIE6F	E6F#´S^mlkJDUZ[S®�®2[SXzE\X¡Um@�lkYq[S�Slw@�B4pIJ�� [Sl#^Z��@�®2BIH\^��'ghp4^mlk^2f|Ec4�^mlk^mXjYL®*@�BDlk^mB4lq^�FG^mXjYZ@�YGE\[SX�F#@�lk^
UZlk^�@�Yq^�fA�%lk[S®·Ykp4^�Fq@�®2^�FG^mY�[��RE\XI�%[Slk®�@�YµEo[|X 2v^S=c��=D�s@SUmUZ[Slwf|E\X4�AYk[Af|E 4�^mlk^mXIY2FkUm@�H\^�F3w= Q pIE6FME6F�@�X
@SUZYGE\´S^Llq^�FG^�@�lwUqp�Yq[SBIE6UL@�X�f*X4[SYRYkp4^L®�@�E\X*�%[,UZW�Fn[��$YkpIE6FRB�@�B8^ml��4{4W4Y¬E\YRE6FhfI^V�XIE\Yk^ZH\JÔFG[|®2^mYkpIE\X4�2Yk[
¢S^m^mB EoX�®�E\X�fzghpIE]H\^ fI^�F¦Eo�|XIEoX4�D@�� CLu	iw=

Q p4^�FG^�´�@�lGE\[SW�FMlk^mB4lk^�Fµ^mXjYw@£YGE\[SX�FL®�@�JA[4UmUZW4l ^ZE\Ykp4^ml*FTE\® WIH\Yw@£X4^m[SW�FTH\J¡E\X(@�®�@�B4�S^mYS2v^S=¯��=D��Ykp4^
E6UZ[SXz[���@�UqE\YGJ�[|XzYkp4^ FqUZlk^m^mXzYk[S�S^mYqp4^ml�gnEoYqp*EoYZF�X�@£®2^93��I[Slh@�Yhf|Ec4�^mlq^mXjYhYµEo®�^�F�2TYkp4^NUqE\Y¦J�{�^�UZ[S®2^�F
@*B�[£EoXIYL{�^�Um@£W�FG^2Ykp4^2FkUm@�H\^2p�@|F�Uqp�@�X4�S^�f;3w= Q [D@04�^�UZY#®�@�XIJDlk^mB4lq^�FG^mXjYZ@�YGE\[SX�F#Yk[z@�XA[S{>ZG^�UZY��8Y¦gR[
Um@SFG^�F¬@�lk^�UZ[|X�FTE6fI^mlk^�f'¤�2.E 3sr5E\Ykp4^mlh@�H]H/Yqp4^hB�[jFqFTE\{IHo^Mlk^mB4lk^�FG^mXIYw@�YµEo[|X�F�@�lk^#FGYk[Slk^�f EoX*[SX4^h[|lsE\X�®*@�XjJ
f4@�Yw@£{�@SFG^�F\2%�%[Sl¬E\X�FGYw@�X�UZ^��'f4@�Yw@£{�@SFG^�FRgRE\YkpDf|Ec4�^mlk^mXIY FqUm@�H\^�F3��4[Sl 2%E]E 3RYkp4^LX4^mg�lk^mB4lk^�FG^mXIYw@�YµEo[|Xzp�@SF
Yk[L{8^ UZ[S®�B4W4Yk^�f�ghp4^mX�@£X2[S{>ZG^�UZYsE6FsYq[L{�^Lf|E�FµBIH�@�JS^�f*@�Y�@MUZ^mlkYw@�E\X�FkUm@ Ho^S=¬V4[Sls^Z��@�®2BIH\^��4@�X2[S{[Z¦^�UZY
Um@�Xz{8^�UZ[S®2^ @�FGJj®�{8[�H`�4[Sl�@�Xz[|{>Z¦^�UZY	ghp4[jFG^L�S^m[|®2^mYklkJ2p�@|FR{�^m^mX¡FTE\®2BIH]E]� J|^�f 2T^mlw@SFG^LB8[�E\XjYwFn[SXD@
B�[£HoJI�S[SX��8FG^m^2�S^�UZYGE\[SXA< 3��I^mYwU�=s`�gh@�J2Yk[�E\®2BIH\^m®2^mXIY�YqpIE�Fn�%^�@�YkW4lk^#E6FRYk[�B�^mlG�%[Slk® @²Yklk^�@�Yk®�^mXjYh@�Y
Ykp4^�EoXIYk^mlG�v@SUZ^�Ho^m´|^ZH ��g	pIE�Uqp�®�@�J�W�Fµ^�Ykp4^RFGJj®�{8[�HSH\^m�S^mX�fMYk[�@04�^�UZY$@£XN[S{>ZG^�UZY$@RX4^mg1lk^mB4lk^�Fµ^mXjYw@£YGE\[SX�=
�SW�UqpÔ@�Yklq^�@�Yk®2^mXIYRg�[|lk¢,F�H]E\¢S^2@�V4H\Yk^mlL@�X�f�E6FhX4[SY#fI^mYw@�E]H\^�fDp4^mlq^S=�iTXD[SW4lh®�[,fI^ZH`�8YkpIE6FRE6FRp�@�X�f|H\^�f
ghp4^mXz@�X�Eo®*@��S^	E�F¬Yk[M{�^Lf|E6FGBIH6@�J|^�f'= Q pIE6F¬®2^�Uqp�@�XIE6FG®ÓE6FR@�H6FG[2@�B4BIH]E\^�f*ghp4^mX�@ �mFµ^m®�@�XIYGE6UMCm[j[|® �
2¦@SF¬[SB4B8[jFG^�f Yk[2®�@��|XIE �%J|EoX4�*��H6@SFkFµ^�F3sE6FRB�^mlµ� [Slq®2^�fzgRE\YkpIE\XA@�®�@�B4�S^mY�=

§$�\;��\; ���� Ï�z� :� 5©��j-"��+,�|�'�'�� :�7

Q [�FGW4®2®�@£lGEDCm^NYkp4^LB4lk^m´|E\[SW�F	B�[�E\XIYwF1�4®�@£BDf|E�FµBIH�@�Jzlk^�K|WIE\lk^�F	Ykp4^L�%[�H]H\[ gnEoX4�*FGYk^mB�Fm¤

, Q�WIE]H6fA@R.1,-��#1b:�F(�!$*+�����). ¤

� ��^mYh@�®�@�B*E\XA@2f4@�Yw@�{�@|FG^S=

� ��[SXI´S^mlkYRYkp4^L®�@�B 2v�S^m[S�|lw@�B4pIE6U#[S{>ZG^�UZYwF35E\XjYq[�@�X*E\®�@£�S^:2¦Um@£lkYk[S�SlZ@�B4pIE6Uh[S{[Z¦^�UZYwF�3�@�X�f
EoX�UZ[|lkB�[SlZ@�Yk^N@MH\^m�S^mX�f�EoXIYk[�E\Y�=

� °sW4Y�Yqp4^RE\®�@��S^	E\XjYk[MYkp4^�FGYZ@SUk¢'=+�h[|Yk^hYkp�@�Y¬®�@�XIJLE\®�@��|^�F�UZ[|lklk^�FGB8[SX�f|E\X4� Yq[NYkp4^�Fq@�®2^
�S^m[S�Slw@£B4pIE�ULFµB�@SUZ^��4{4W4Yhp�@�´|EoX4�z@2f|Ec4�^mlk^mXIYRH\^m�S^mX�fJ�/Um@£XÔ@�B4B8^�@�lRE\XDYkp4^NFq@�®2^NFGYw@|Uk¢'=

, C#^V�X4^�@LgRE\X�fI[�g 2*	���B���0,$3�@�X�f�@�YkYw@SUqp2@Llk^�Fµ[SW4lwUZ^M�L�F�).��0& ,-��,-!$��&LYk[#E\Y��IghpIE6Uqp�UZ[|lklk^�FGB8[SX�f4F
Yk[�Ykp4^LB4lk^m´|Eo[|W�FRE\®�@��|^mtvFGYw@SUq¢/¤

� C#^V�X4^N@���H\[S{�@�H�F¦EhCm^�� [|lhYkp4^LB4lk^�FG^mXIYw@�YµEo[|X
� V4[SlR^�@SUqp*E\®�@��S^M[���Yqp4^#Eo®*@��S^mtvFGYw@|Uk¢'¤
� `�B4BIH\JÔ@�B�[IFkFTE\{IH\^+V4H\Yk^mlL[SXA^�@SUqpÔUm@�lkYq[S�Slw@�B4pIE6U�[S{>ZG^�UZY @�X�f�B4W4Y	E\Y#EoXIYk[*Ykp4^�B4lk^mt
FG^mXjYZ@�YGE\[SX�=

,�� !T.`�JG ��/sYkp4^RB4lk^�FG^mXIYw@�YGE\[SX�E\X2Ykp4^�®*@�B4�S^mY<2¦UqH]EoB4BIE\X4��[���Ykp4^RB4lk^�Fµ^mXjYw@£YGE\[SXNgRE\Ykp�Ykp4^R®�@£B4�S^mY � F
lk^�UZYw@�X4��H\^93w=

iTYhE6F#gR[SlkYqpDX4[SYGE\X4�zYkp�@£Yh^m´S^mXAYkp4[SW4�SpA®�@£B�F�@�lq^NB4lk^�FGYq[Slk^�f E\XÔYqp4^N�%[Slk® [��sE\®�@��|^�FI2%�%[Sl#Ykp4^
Fk@�¢|^D[��#E\X�fI^mB�^mX�fI^mX�UZ^1gRE\Ykp"Ykp4^ÔCLQR?�� ��UZ[SX�FTE6FGYq^mX�UZJ�� @£X�f(Yk[9Fq@�´|^zYGE\®2^�EoX"[SYqp4^ml�FG^�FkFTE\[SX�F�3��
Uqp�@�X4�S^�F �Z[SX4t%Ykp4^mt ��J��¡@�lq^�@�H]H\[�gR^�f¡[SX(B4lq^�FG^mXjYZ@�YGE\[SX�Fm= Q p4^�Fµ^DUkp�@�X4�|^�FN®*@�J�X4^m^�f�EoXI�%[Slk®*@�YGE\[SX
FGYk[|lk^�f*E\X¡@�f4@£Yw@�{�@SFG^S2v^S=¯��=T�4Ykp4^MH\^m�S^mX�f;3��'ghpIE6UqpDE6F#X4[SYL@�B4lk[S{IH\^m®{�^�Um@�W�Fµ^ [£��Ykp4^�^Z�jE6FGYk^mX�UZ^�[��
Ykp4^NUZ[SX4X4^�UZYµEo[|XÔ®�[,fIWIH\^S=
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f4@�Yw@£{�@SFG^�W�FG^mlLE\XIYk^mlG�v@SUZ^�F+2q� CLu	i¦F3��'gnEoYqp¡^m®2B4p�@SFTE6FM[SXA®�@�B�^�f|EoYµEoX4�¡@�X�f KSW4^mlkJ|E\X4��=2d�^2Ykp4^mX
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