
���������
	���
���	����������������������! �
���#"$�%	�&'��	(��)+*,��	�-.�/�0���/1�	3254�-6�7�
�
8,9;:=<�>?<A@CBDB=>FEHG

<�IJBKBL>DEHGNMCOQPRE%STOU<�PVSTOUB=>FWJS X�BLY
Z,[;B=>;<5\^]`_Ka=bJced=f=fNg`_Kh;i�h
j6kNl�\�]`_KaLbKc^d=f=fmgnh=bm_Kb

jo<�p?qH9okNqHW�isrKtvu=aLa=a

w
x?y,zK{5|�}!~�����zo�
� �oy.������{mzFx��H�m�m�,��k=X/[;��>;<���q�km>vOUP�kNEQ��B=>
��z=�����o{m�.�L�.<�l;kmY��?PR<0pok=OU<s��EHq�km>vOUP�kmEH��B=>�tD:=q�kmY�Y5kNqCX�BLY��?�RP�kNEH�RB=>
�.���,�����%�s���¡ £¢m�¥¤����¦~¨§©�o{���¤�§ªw«�n���6��������¢��F¬��v�o�%z­�¡ �®��¯�6 �zD�%°²±³B=qHI;OU[;B=��B=>­87Y�p?<s�;�D<s���²k=X/[;��>;<
�.q�kN>oOUP�kNEH�RB=>�´JWDOQEQ<%Y5O
µ¶�v{m�·~��¡�� ¡¢=�.u?i�a?i
¸� ���zF{5�J�6 ��%���.zK{mxD¢m���¡ ¥¹º�v{5�;¢L¬�zF{5�J�6 �¹ºzK{NzD ��JzK�$�H�%yªzK�J��¹`�7��°�»¼B=>;<

½·¾À¿JÁFÂoÃ7ÄvÁ

Å Y�<�EH[;BD�¨Æ`B=qe</Ç�X/��<�>FEHP�WAÈv>o�F��>?:¨k�OU<%EªBNÆ�Y5kNEÉX�[;��>;:A<�l;kmY��?PR<mO���>�kN>5<%lDkNY��;P�<�g`pvk=OU<s�ÊY5kLX�[;��>;<�EHq�kN>oOQPËkNEH�RB=>�OUW;OUEH<�Y

��O0OU[?BmÌ�>�S��#[?�ËOAkNPRP�BNÌÀO¼9oOQ<ÊBNÆ�k¦P�kmqH:=<¨<�lDkNY��?PR<5�;kNEÉkNpvkLOQ<ÊEHB��R>vX/qH<sk=OU<¨EQq�kN>oOQPËkNEH��BL>³Í=9vkNPR��EHW�Ì�[?�RP�<�Y���EH�R:KkNEH�R>?:�EQ[?<

X/BKOUE¼��>�qH9?>;g`EH��Y�<AY5kNEÉX�[;��>;:�OU�v<�<s��EH[vkmECOU9vXÉ[$k�P�kNqH:L<¨�;kNE�kmpvk=OU<AÌ#B=9;P��5B=EH[;<%qHÌ��ËOQ<
<�>;E�kN��P`S



� ��� ÁKÂ����	�¼ÄvÁ�
�� �

8,lDkNY��?PR<%g`pok=OU<s�ÊEHq�km>vOUP�kNEQ��B=>�9oOQ<sO7kA�?kmE�kNpok=OU<¼BmÆ�<�l;kNY��;P�<sO�t=<sk=X/[�BmÆ�Ì�[;��X/[¨��O7k
�vkm��q�BNÆ�OQBL9?q�X/<�kN>v�¨E�kmqH:=<%E,P�kN>;:=9okN:=<

<�lF�;qH<mOHOU��B=>oO�S+8ªk=X/[ �vkm��q���O�OU<%PR<mX/EH<s� EHB²<�lF<�Y��;P�� Æ�W¥OUB=Y�<���Y��6B=qHE�km>DE�Æ�<skNEH9;qH<$BmÆ0EH[;<�OUB=9?q�X/<�B=q�E�kNqH:L<%EÊP�kN>;:=9okN:=<

]ºjo9;qH9vOU<AkN>o��
V�Ë�?kFt.i�d=d=uJc�t�]�±¥kNEÉkN>vkmp?<=t.i�dLd=uKc�S Å E^qH9;>�EQ��Y�<=t?EH[;<�OQWDOQEQ<%Y X/B=>oOU9?PRE�O^EH[;<�<�l;kmY��?PR<¨�;kNE�kmpvk=OU<AEHBÊÈo>o�

EH[;<
pv<sOUE¼X�kN>o�D���;kNEQ<0�okN��q�Æ�B=q^EH[;<
��>;�?9;E%t;kN>v�5EH[;��O��okN��q^�ËO#9oOU<m��EHBÊ:L<%>;<�q�kNEH<AkN>�<%lK�?qH<sOHOU��B=>5��>�EH[;<0EÉkNqH:=<�E^P�kN>;:=9okN:=<=S

�#[;��O^Y�<%EQ[?BF��kNPRP�BNÌÀOeEHq�kN>oOUP�kNEH�RB=>$ÍJ9okNP��REHW5EHB¨��Y��;qHB��L<
p;W5k=�;�D�R>?:�qH<%PR<��=kN>FEe<�l;kNY��;P�<sO^EHB�EH[;<A�?kNEÉkNpok=OQ<=S

�¼B=Ì�<��=<%q%tmkN>¨��EH<�q�kNEH���F<#OQ<skNq�XÉ[�BNÆ6EQ[?<#<�l;kNY��;P�<sO7kNE�qH9;>?g`EH�RY�<#p¡<sX/B=Y�<mO�EH[;<��DBLY���>okN>?E¡Æºk=X/EHBLq���>�OQWDOQEQ<%Y©�o<�qUÆ`B=qHY5km>vX/<

Æ�B=q5k²qH<skNP���OUEH�ËX%kmP�P�W³P�kNqH:=<�<�l;kNY��;P�<��;kNE�kNpok=OU<=S+joB=q¨<�Y¨pv<s�;�D<s�¥�D<��K��X/<mO¨Ì���EQ[+PR��Y���EQ<m� �;qHBDX�<sOHOU��>;:­�vBLÌ#<%q%t�k²Y�B=qH<

</Ç�X��R<%>;EeY�<�EH[;B?�5BNÆªOQ<skNq�XÉ[;��>?:¨EH[;<¨�;kNE�kmpvk=OU<
��O^>;<%<s�F<m�6S

�#[;��OC�vkm�v<�q��F<mOHX/qH��po<mO0k¦EQ<mXÉ[;>?�ËÍJ9;<�Æ�B=q0</Ç�X/��<�>DEHPRW�OU<skNq�X/[?��>;:¦k5P�kNqH:=<��;kNE�kNpok=OU<¨BmÆ^PR��>?:L9?�ËOQEQ��X�<%lDkNY��;P�<sO�S�
VE0Ì�B=qHIDO

p;W5�FB=��>;:¦kÊX/B=Y��;��P��R>?:�EH[;<��REH<�q�kNEH���=<�OU<skNq�XÉ[��R>?EQBÊOQ�RY��?PR<¨OU<�E¼B=�o<�q�kNEH��BL>vO^EH[okNE¼kmqH<��o<�qUÆ`B=qHY�<s�$kNE^qH9;>?g`EH�RY�<JS

� � Ã7Ä����7Â���� � �

� �"! # ��¢s{L���L¢L��{mzF�

8$�K<%qHW P���>;:=9;��OUEH��X­OU��:=>©]ºk Ì#B=q��·BLq�k³�?[;q�k=OU<Nc5��O5qH<��?qH<sOU<%>;EH<s�¥��>¯EH[;< OUW;OUEH<�Y p;W£k³ÆVOUEHqH9vX/EH9;qH<=t
OU��Y���PËkNq$EHB+EQ[?<

qH<��?qH<sOU<%>;E�kmEH��B=>oOC9vOU<s�­�R>³PR��>;:=9;��OUEH��X�EH[;<%BLqH��<sO�OU9oX�[ k=O�%�j'&¶B=q(�CZ#´)&�S*
VE¨�ËO�k�OU<�E�BNÆ�Æ`<skNEQ9?qH<�g+�JkNPR9?<Ê�okN��q�O�t.Ì�[;<�qH<

<sk=X/[ÊÆ�<skNEH9;qH<0�ËO#km>�kNEQB=Y���X
OUWFY¨poB=PVtDkm>v��k,�KkNP�9;<¼�ËO#<���EQ[?<�q^kN>$kNEHBLY���X
OQWKY¨pvBLPvB=q¼kN>�ÆºOUEHqH9oX/EH9;qH<JS Å �okNEH[.-���Oek�P��ËOQE

BNÆ.Æ`<skNEH9;qH<sO0/21'35461*7�4�8�8�8�90tDÌ�[;<�qH<(1:7
��O¼k�Æ�<mkmEH9;qH<0Ì��REH[;��>$EH[?<,�=kNP�9;<0BmÆ'1$3stvkm>v�;1*<
��O^k�Æ�<mkmEH9;qH<�Ì��REH[;��>�EH[?<,�=kNP�9;<

BNÆ=1 7 tvkm>v��OUB�B=>�S

� �>� � ¬�z � {mxv ��s¹ºzK{5~¨�6�­y,�6 �z; ¡¢

�#[;<��R>?�;9;E^EHB�EQ[?<AEHq�kN>oOºÆ`<�q¼X/B=Y��6B=>?<�>FE^BNÆ,EH[;<0EQq�kN>vOUPËkNEH��B=>�OUW;OUEH<�Y ��OeEH[;<A��>;�?9;E^ÆVOQEQqH9vX/EH9;qH<=tDÌ�[;��X/[�qH<��;qH<mOU<�>DEÉO#EQ[?<

OUWF>;E�k=X/EH�ËX¼kN>o��OQ<�Y5kN>;EH�ËXCOUEHqH9oX/EH9?qH<
BNÆ,k�OUEHqH��>;:Ê�R>�EH[;<
��>;�?9;E^PËkN>?:L9vkm:=<@?FEH[;<0BL9?EH�;9;E^��O^kN>;B=EH[;<�q�ÆºOUEHqH9oX/EH9?qH<
Ì�[;��X/[5��O

�ok=OHOQ<s��EHBÊEH[;<A&C<�>;<�q�kNEH��BL>CBªB=Y��6B=>;<�>DE%tFÌ�[;��X/[¦EH9;qH>oO�EQ[?�ËOªÆVOUEHqH9oX�EQ9?qH<A��>;EHBÊk�OUEHqH�R>?:¨��>$EH[?<AE�kmqH:=<%E#P�kN>;:=9okN:=<=S

u



±·��EH[;��>$EH[;<�EQq�kN>oOnÆ�<%qCX/B=Y��oB=>;<�>?E%tFEH[;<%qH<�kNqH<AEUÌ#B�OU9;p¡X/B=Y��6B=>;<�>DE�O�Se�#[?<
Èoq�OQE���O^EH[?<AY5kNEÉX�[$OUEH<���Se�#[?�ËO�<�P��RY���>okNEH<sO

Æ�qHB=Y EH[;<$<�l;kmY��?PR<$OU<�E5kNPRPªÆºOUEHqH9oX/EH9;qH<mO�EH[okNE5�FB²>;B=E�OHkNEH�ËOnÆ�W¥X/<�qHE�kN�R> p6BKB=PR<mkm>+Í=9?<�qH��<sO�S �#[;<�p6BKB=PR<skN>+Í=9?<�qH��<sO¨EHB

po<�km�?�;P��R<m�¥EHB³EQ[?<�<�l;kNY��;P�<²kNqH<²�D<�EH<�qHY���>;<s�+pFW³EH[?<�EHq�km>vOºÆ�<%q5:=q�kmY�Y5kNq%t#Ì�[;��X/[ �;qHB��K���F<mO�k­EHBL�?gº�FBNÌ�>£X�BL>?EHqHBLP

OUEHqH9oX�EQ9?qH<
EHB�EQ[?<
Y5kNE�X/[;��>;:A�;qHB?X�<sOHO�S,�#[;<0EQq�kN>vOºÆ�<%q^:Lq�kNY�Y5kNqe��O^kÊOU<%EªBNÆ�X/B=>FEH<�lFE,Æ`qH<�<
qH9?PR<mO�S Å qH9?PR<�X�kN>5[ok �J<�G�<%qHB

B=qCY�B=qH<ÊpoBKB=P�<skN> ÍJ9;<�qH��<sO
kLOÉOUBDX/��kNEQ<m��Ì���EQ[²�RE%SA�#[;<ÊqH9?PR<¨EQ[vkNE
X�BLqHqH<mOU�6B=>v�;O¼EHB¦EQ[?<���>;�;9?ECÆVOUEHqH9oX�EQ9?qH< � O¼��Y�Y�<s�F��kNEH<

X/B=>oOQEQ��EH9;<%>;E�O�Ì���PRPvpo<C9oOU<s� ?F>?<�lFE�tKEH[;<�qÉ9;P�<sO�EH[okNE^X/B=qHqH<sOU�vB=>o��EHB�EH[;BKOU<ÀX�BL>vOUEH��EQ9?<�>;E�O � X/B=>oOQEQ��EH9;<%>FE�O�t=9;>;EH��P;EH[;<¼PR<mk �=<sO

BNÆ,EH[;<0�R>?�;9;E^ÆºOUEHqH9oX/EH9;qH<�kmqH<�qH<sk=X/[;<m�6S

�#[;<5OU<sX/B=>v��OUEH<���t�]`>;B=E0�F��OHX�9oOHOU<m����>�EH[;��O¼�vkm�¡<�q�c�t6��O0X�BKOUE0X�kNPËX�9;P�kmEH��B=>�t�Ì�[;��XÉ[�ÍJ9okN>;EH��E�kmEH���N<%PRW$q�kN>;I;OC<�l;kNY��;P�<sO¼��>

EH[;<�OQ<�E^EQ[vkNEÀOÉkmEH��OºÆ`W�EH[;<�poBDB=PR<mkm>�Í=9?<�qH��<sO�S

� �����	��
0� Á;Ã
� ��� � ����� � Ã ��� � � Â�
 � ¿

�eBJB=P�<skN>$EH<sOQEÉOÀkmqÉ<
Ì�qH�REHEH<�>�pFW¦kÊ[D9;Y5kN>�P���>;:=9;��OUE¼kN>o�$kN�;�v<skNq¼P��RIF<ÀEH[;<
Æ`B=PRP�BNÌ���>;:Ê<�l;kmY��?PR<5\

����������� �"!$#&%$')(�*"+�,�-$!$."�0/1(".�*
��������(�*"+�2 !3("*�465"5���#7%$'8���:9<;=. �$>���("*�+�2 !$(�*�4�5�5��"#0/1("."*
�������?-3!$."����� �"!3#?%$'@�A�:9<;=. �$>��?-$!3."����� �"!$#0/B(".�*
�������?-3!$."��+C�)2 !3("*D465"5��"#&%$'8���:9<;=. �$>��?-$!$.���+ �E2 !$(�*�4�5"5F�"#?5F4
�A�F�?-$!3."��( G3�H;$5F.D2 !3("*�4�5�5��"#&%$'8���:9<;=. �$>"�&-$!$.��D( G3�H;$5�.E2 !$(�*�4�5�5��"#0/

j���:=9;qH<¦iN\ª87l;kNY��;P�<JIÀ9;<�qHW

8ªk=X/[�ÍJ9;<�qHW���OCk�OU<�qH��<sOÀBNÆ�X/B=>=KH9;>vX/E�O ?�k�X�BL>�KQ9?>oX/EC��>�EH9;qH>�X�B=>oOU��OUE�OCBNÆªB=>?<ÊB=qCY�B=qH<Ê�;qH<m�F��X�kNEQ<mO�S��#[;<�P�</Æ`EAOQ�Ë�D<�BNÆ

k��;qH<s�D�ËX%kNEQ<�X/B=>FE�kN�R>vO¼k��okNEH[���>$EH[;<AÆ`<skNEH9;qH<ÊOQEQqH9vX/EH9;qH<�BNÆekm>²<�l;kNY��;P�<�?¡EQ[?<AqH��:L[?EÀOQ�Ë�D<���O¼kN>�kNEHB=Y��ËX¨OUWKY�p?B=P�B=q0k

�okNEH[$��>$EH[;<��R>?�;9;E^Æ`<skNEQ9?qH<ÊOUEHqH9oX�EQ9?qH<=SÀ]º�#[;<�OU<%Y5kN>;EH�ËX%OeBNÆªÍJ9;<�qH��<sO�Ì��RP�P�p6<��D�ËOÉX/9oOHOQ<s�5Æ`9;qHEH[;<%q¼po<�P�B=Ì��R>­´J<sX�EQ��B=>oO�_

kN>o��fFS c

L ����� � Á � ÂoÃ�Á�
NM �EOP� Á � � �

joB=q�kÀEQq�kN>vOUP�kmEH��B=>5OUW;OUEH<�Y 9vOU��>;:AEQ[?<#��EQ<%q�kNEQ���F<#Y�<�EH[;BD�6tKkAÍJ9;<�qHW�X/B=Y��;��P�<�qeOUWF>FE�k=X/EH�ËX%kmP�P�WAqH<%Ì�qH�REH<sO,<sk=XÉ[�ÍJ9;<%qHW¦]ºOU9vXÉ[

k=O�EH[okNE��R>+j��R:=9?qH<­isc�kLO�k B Æ`9;>vX/EH�RB=>�S²�#[;<mOU<�B Æ`9;>oX�EQ��B=>oO�kNqH<�EQ[?<�> <%lK<sX�9;EH<s� kNE�qH9;> EQ��Y�<�k=X%X/B=q��F��>;:�EHB�EH[?<

X/B=>;EHqHB=P.BNÆ�EH[;<ÊEHq�kN>oOnÆ�<�q�:=q�kNY�Y5kNq�]U´J<sX/EH��B=> uDSTuJc�S¦8ªkLX�[�<�l;kNY��;P�<�ÆVOQEHqH9oX/EH9;qH<5�R>­EQ[?<¦�;kNE�kNpok=OU<Ê��O0��>oOQEÉkN>DEQ��kNEH<s��k=O

Q



B=>;<ÊkNqH:=9;Y�<%>FE�] ��� c^kN>o�$EH[?<��R>?�;9?E#ÆºOUEHqH9oX/EH9?qH<��ËO��R>vOUE�kN>;EH�ËkNEH<s��kLO�EQ[?<�B=EH[;<�q�] �:9 cÉS
»¼B=EQ<�EQ[vkNEÀEH[;��O^��>;EH<�qH�?qH<�E�kNEQ��B=>

BNÆ,EH[;<�Í=9?<�qHW¦��O^�DB=>;<AB=>;P�W$kmE^qH9?>$EH�RY�<@?FEH[;<%qH<A��O^>;B�OU<%Y5kN>;EH�ËX¼�R>?EQ<%qH�;qH<�E�kNEH�RB=>�BNÆ7EQ[?<�ÍJ9;<�qHW$kNE�X�B=Y��;��PR<%g`EQ��Y�<=S

� ������� Ã,¿JÁ O Ã�ÁDÄ � OP� Á � � �

�#[;<$ÆVk=OUE�Y5kNEÉX�[¥Y�<�EH[;BD�¡t^9?>;P��RIF<�EH[;<��REH<�q�kNEH���K<�Y�<%EQ[?BD�6t
X/B=>oOU���F<%q�O�EH[;<²OQ<�Y5kN>;EH��X�O�BNÆAEH[?<�p6BKB=PR<mkN>¯Í=9?<�qH��<sO5kNE

X/B=Y��;��P�<AEH��Y�<=S7± <ÀEH[;<%qH</Æ�B=qH<A>?BNÌ �F<sOHX�qH�Rpv<�k�OU<�E¼OU<%Y5kN>;EH�ËX%O7Æ�B=q¼EH[;<mOU<�ÍJ9;<�qH��<sO�S

�#[;<mOU<AÍJ9;<�qH��<sO�[ok5�=<0k¨OQEHq�km��:=[;EUÆ�B=qHÌ�kNq���EHq�kN>oOQPËkNEH�RB=>��R>?EQB BªB=>=KH9;>oX�EH���F<
»¼B=qHY5kmP�joB=qHY OUWF>FE�kNlvtDk=O¼OU[?BNÌ�>���>$j���:L9?qH<

uDS

]������
	/]��²c
�����������������,c��
]��! #"%$&	��! �')(*(#�`]��²c���+-,.�0/1�2�3 #"4$&	)�! �'�(5(#�`]76 cHc��

]98:	),;���7���
	/]<��c��=+-,.�0/1��85	),;�������0	/]>6©cQc��
]H]?85	),;�������0	�]���c@�A+B,.�0/��
85	),;�������
	/]>6 cHc�C

]98:	),;���!DE��+�(#,F$&	)�3 G')(*(#�`]���c@�A+B,.�0/���85	�,;�2�3DE��+�(#,H$&	)�! I'�(5(#�`]>6 cHcQc

j���:=9;qH<�uD\�BªBL>�KQ9?>oX/EH���K<
»¼B=qHY5kNP.joBLqHY Æ`B=q¼8,lDkNY��;P�<A��>$j���:=9;qH<¦i

�#[;<¨OU<�Y5kN>;EH��X�Oe��O^�D<��F<�PRB=�?<s��p?W¦X/P�k=OHOQ� Æ`WK��>;:�<sk=X/[�poBKB=PR<mkN>$EH<�qHY k=O^p6<%PRB=>?:L��>;:�EHB�B=>;<
BNÆ Q EHWF�;<sO�S^8ªk=XÉ[�EHWF�;<�X%kN>

EH[;<�>³po<�:=���K<%> kN> ��>FEH<�qH�?qH<�E�kmEH��B=> k=O�k�OU<%E�S��#[;<5poBDB=PR<mkm>³BL�v<�q�kNEHB=q�OGJ3�=4)C=4EK@L¦kNqH<�EH[;<%> ��>;EH<�qH�;qH<%EQ<m��k=O0EH[;<¦OQ<�E

B=�o<�q�kNEHB=q�O�J3M=4)N=4)O#P)QSRUTWV.XIY;Z�LKtDqH<sOQ�6<sX/EH���=<%PRWJS

Å B#»Àj OQEÉkNEH<�Y�<%>;Ee�ËO�BmÆ�EH[;<ÀÆ`B=PRP�B=Ì��R>?:AÆ�B=qHY \

]H]<Q 3)[ 3�C�Q63)[ 7 8�8�8.C�Q 3)[ \;c
��]�Q 7E[ 3�C�Q 7E[ 7 8�8�8.C�Q 7E[ \;c
��8�8�8�8 c

Ì�[;<%qH<A<sk=XÉ[�EQ<%qHY]Q#�ËOÀkm>�kNEQB=Y���X
EH<�qHY$tDÌ�[;<�qH<¨kN>�kNEQB=Y���XÀEH<�qHY ��O^k=O¼�D</Èo>?<s����>�´K<sX/EH��B=>�uDS uDS

8ªk=X/[^Q#��OeB=>;<�BmÆ�EH[;<ÀÆ`B=PRP�B=Ì��R>?:�EHWF�;<sOA\

_



� <�l;kmY��;P�<APR��EH<�q�kNP�geEH<sOUE¼Ì�[;<%EQ[?<�qCEH[;<,�JkNPR9?<
BNÆ#kÊ�okNEH[$Æ`9;>oX�EH�RB=>$B=>�EQ[?<�<�l;kNY��;P�<A��O^<sÍJ9okNP.EQB¦k�X/<�qÉEÉkN��>�P��REH<�q�kNPVS
j;B=q^<�l;kNY��;P�<�\2�����0	N]��Ac �����������������

� �=kNqH��kNp;P�<�g�EH<sOQEªÌ�[?<�EH[;<�qeEH[;<��KkNP�9;<#BNÆ7k0�vkNEQ[ÊÆ�9;>vX/EH��BL>¦BL>¦EH[;<À<�l;kNY��;P�<���O�<sÍJ9okNPvEHB0EH[?< �=kNP�9;<¼BmÆ7kN>;B=EQ[?<�q��vkmEH[

Æ�9?>oX/EH��B=>�B=>$EH[;<0�R>?�;9;E^Æ�gnOUEHqH9oX/EH9;qH<JS�joB=q^<%lDkNY��;P�<Ê\ 85	),;�������
	s]��Ac � +B,.�0/��
8:	),;�������
	s]V�­c

� �R>?�;9?EÀP���EQ<%q�kmP,g^EH<sOQEÀÌ�[?<�EH[;<�q0EH[?< �KkNP�9;<ABNÆ¼k��okNEQ[²Æ�9?>oX/EH��BL>­B=>�EH[;<Ê��>;�?9;EC�ËO
<sÍJ9okNP7EHB�k�X/<�qHE�kN��>�P��REH<�q�kNPVS�joBLq
<�l;kNY��;P�<Ê\2�����
	N]º��c � ���I�����1� ���ªS

�#[;<0Æ�B=P�PRBNÌ���>;:ÊE�kmp?PR<�OU[;B=ÌÀOeEH[;<�OU<�E¼��>FEH<�qH�;qÉ<�E�kmEH��B=>5Æ�B=q¼<sk=X�[�EHWK�?<=S�]�� Y�<skN>oOeEH[;<¨OU<�E^BNÆªkNP�P�<%lDkNY��;P�<sO�S c

�#WF�;<ABNÆ,�.<%qHY ´JWF>FE�kNl ´J<%E
´K<�Y5kN>FEH��X�O
<�l;kNY��;P�<AP��REH<�q�kNP �Ê]W	��vc@�	� 	���\
�Ê])	��vc
�	�

�JkmqH��kNp;P�< �$3N]W	��vc���� 7N]�+B,.�0/���c ')/1,;�7+
� 	L]��'354E+B,.�0/�� 4�� \?]���� 3 4����67�8�8�8 cHc
��>;�;9?E�P���EH<�q�kNP �*7N]�+B,.�0/���c���� �¯� Æ�� 7N]�+B,.�0/���c�����t��ÊB=EQ[?<�qHÌ���OU<

�,kNp;P�<ÊiN\#´J<�E¼��>;EH<�qH�;qH<%EÉkNEH��BL>�Æ�B=q¼<sk=XÉ[�EHWK�;<�BNÆ.EH<�qHY

�.<�qHY5OªBmÆ7EHWK�?<A<�l;kmY��?P�<
PR��EH<�q�kNP�X�kN>$po<0[okN>o�DPR<m�$X/B=Y��;P�<�EH<�P�W�kmE¼X/B=Y��?�RP�<AEH��Y�<=Sª�#[;<
<%lK�;qH<mOHOU��B=>$X/B=Y��?�RP�<�q¼B=9;EH�?9;E�O

k�OU<�E^BNÆ,<%lDkNY��;P�<sO#EQ[vkNEÀOÉkmEH��OºÆ`W¦EH[;<0EQ<%qHY$S

�.<�qHY5O�BmÆ0EUWK�v< �KkNqH��kNp;P�<¦X�kN>¥p¡<�[okN>v�FP�<s� �vkmqHEH��kNPRP�W¥kmE5X/B=Y��?�RP�<�EH��Y�<=tªp;9;E�qH<sÍJ9;��qH<�EH[;<�X�kNPRP���>;:­BNÆÀEH[;<�Æ�9;>vX/EH�RB=>

')/1,;�7+
� 	¨kNE¼qH9;>²EQ��Y�<=S
�#[;<^')/1,;��+��^	AÆ`9;>oX�EQ��B=>�E�kNI=<mO^EH[;qH<�<�kmqH:=9?Y�<�>FE�O0\ÀkÊ�okNEH[�t¡km>²�R>?�;9?E�ÆºOUEHqH9oX/EH9?qH<=t6kN>v��k�OU<�E
BNÆªOQ<�E�O�����\o]�����354����67 8�8�8 c�toÌ�[?<�qH<A<mkLX�[����A��O^EH[;<�OQ<�ECBmÆ�<�l;kNY��;P�<sOCOQ9oXÉ[�EQ[vkmE � 7N]W	��vc��!�?S Å E#qH9?>;EH��Y�<=t?�RECX/[?BLBKOQ<sO
� � OU9vXÉ[�EH[okNE � 3 ]�+B,.�0/���c���� 7 ]W	��#"$� � c�S��#[?<A<�lF�;qH<mOHOU��B=>�X/B=Y��;��P�<�q^B=9;EH�;9?EÉOÀkÊOU<�E¼BNÆªkÊOU<�E¼BNÆ.<%lDkNY��?PR<sO�S

�.<�qHY5O.BmÆ�EUWK�v<#�R>?�;9?E,P���EQ<%q�kmP?Y�9vOUE7po<�[vkm>v�FP�<s��X�BLY��?PR<%EH<�PRW¨kNE�qH9;>�EH��Y�<=S,�#[;<�<%lK�?qH<sOHOU��B=>5X�BLY��?�RP�<�qeOQ�RY��?PRW¨B=9;EH�;9?EÉO

EH[;<AEH<�qHY$S

±·��EH[$EH[;<�kmEHB=Y���X
EH<�qHY5OeEH[;9vO^�F<�Èo>;<m�6tDÌ�<
X�kN>��D</Èo>?<AEH[;<AOQ<�ECOU<�Y5kN>;EH��X�O�BNÆek¨X�B=>=KQ9?>oX/E�T � Q 3 C�Q 7 C�8�8�8;k=OA\

�e]>T%c
�&%¶]�Q 3 4 Q 7 458�8�8 c

f



Sªj��R>vkNPRP�WKtDÌ#<AX%km>��F</Èv>;<AEH[?<�OU<�Y5kN>DEQ��X�O#BmÆ�kN>$<�>?EQ��qH<,B#»Cj <�lF�;qH<mOHOU��B=>�� ��T53@� T�7 ��8�8�8ok=O

�e]��¨c���� ]>T�354�T�7 4�8�8�8 c

Sª»�B=EH<
EH[okNE^kNE�X�B=Y��;��PR<0EQ��Y�<=tKÌ�<
X�kN>?>;B=E^�F<�EH<�qHY���>;<0EQ[?<AOU<�E�O#X/B=qHqH<sOU�¡BL>v�F��>;:�EHB�X�B=>=KQ9?>oX/E�O^kN>v�.B#»Cj <�lK�?qH<sOHOQ�RB=>vO

� ÆvEH[;<�qÉ<�kNqH<�kN>;W �=kNqH��kNp;P�<ªB=q7�R>?�;9;E7P���EQ<%q�kmPDEH<�qHY5O�tKOU��>oX�<#EH[;<sOQ<#EH<�qHY5O7qH<mÍ=9?�RqH<#qÉ9;>FEH��Y�<ª��>FÆ�B=qHY5kNEH�RB=>�kmp¡B=9;E7EQ[?<#��>;�;9?E%S

� �"! # ��{%¢L¬�zK{���y�¢m�`�­�	�JxF¢m���6 

�#Ì�BÊOUE�kN:L<mO^BNÆ,B=�;EH��Y���GskNEQ��B=>$Y5ksW5po<��DBL>?<AB=>�EH[;<��R>?EQ<%qH�;qH<�EH<s�¦<�lF�;qH<sOHOQ�RB=>�S�j���q�OUE%tvkNPRP�<�l;kNY��;P�<
P��REH<�q�kNP�EH<�qHY5O^��>�k

X/B=>=KH9;>vX/EeY5kmW¨po<�X/B=Y¨p;��>;<s���R>DEHB�kÊOU��>;:=P�<
OQ<�EeEQ[vkmEe��O^kA9;>?�RB=>¦BmÆ7kNPRP¡BNÆ�EH[;<0OU<�E�O�BNÆ�EH[?<AOU<��vkNq�kmEH<ÀP���EH<�q�kNPoEH<�qHY5OÀ]VOQ<�<

j���:=9;qH< Q c�S0
V>²EQ[?<ÊOU<mX/B=>o��OQE�km:=<=t¡poB=EH[�<%lDkNY��;P�<�P���EQ<%q�kNP7OQ<�E�OCkN>o�;�JkNqH�ËkNp?PR<¨OU<�E�O¼BNÆ#OQ<�E�O¼Y5kNW�po<�Y5k=�F<�OUY5kNPRP�<�qCp?W

��>;EH<�q�OU<mX/EH�R>?:�<sk=X/[5BNÆ,EH[?<�Y Ì���EQ[�EQ[?<A��>FEH<�q�OU<mX/EH�RB=>�BNÆ�EQ[?<
9;>?�RB=>�BmÆ�<sk=XÉ[�X/B=>=KH9;>oX/E0]ºOU<%<�j���:L9?qH<A_Dc�S

set set

example literal term1 example literal term2

1

variable term

union

in
te

rp
re

ta
tio

n
op

tim
iz

at
io

n

input literal term

input literal term

input literal term

2U U U

U U

V V V

j���:=9;qH< Q \ªj��Rq�OQEÀOQEÉkN:=<
B=�?EQ��Y���GskNEH�RB=>


 ½ � Ã � 
 ¿ 
Q¿

�¼<�qH<AÌ#<�X/B=Y��okNqH<AEH[;<
�¡<�qUÆ`BLqHY5kN>vX/<
BNÆ,EH[?<
ÆVk=OUE^Y5kNE�X/[�Y�<%EQ[?BD��Ì��REH[�EQ[?<A��EQ<%q�kmEH���K<CY�<�EH[;B?�6Sª�#[;<�<�>FEH��qH<
EHq�kN>oOºÆ`<�q

�;qHBDX/<mOHOC��> �JB=P��J<sO�EQ[?<��;qHB?X/<mOHOU��>;:¦BNÆ#OQ<��F<�q�kNP�EHq�kN>oOnÆ�<�q0qH9?PR<mO�t�km>v�$EH[;<¨<�lDkNY��?PR<�Y5kmE�XÉ[?�R>?:�kmP�:=B=qH�REH[;Y Y�9oOUE¼p6<¨qH9;>

OU<%�okNq�kNEQ<%PRW�Æ�B=q�<sk=X�[ EHq�km>vOºÆ`<�q¨qH9;P�<=S²�#[;<¦>?9;Y�po<%q�BNÆÀEHq�kN>oOºÆ`<�q¨qH9;P�<sOÊ�F<��v<�>o�?O��;qHB=�oB=qHEH��BL>vkNPRP�W BL> EQ[?<�>;9?Y¨p;<�qÊBmÆ

>;BD�D<sOC��>�EH[;<���>?�;9;E0�;[?q�kLOQ<ÊOUEHqH9oX�EH9;qH<ÊEHqH<�<=t¡p?9;E0EQ[?�ËOÀ�ËO
�R>v�F<��v<�>o�D<�>;E^Æ�qHB=Y Ì�[?<�EH[;<�qCÌ�<¨9oOU<�EH[?<Ê�REH<%q�kmEH���=<¨BLq0EH[?<

ÆVk=OQE�<%lDkNY��;P�<
qH<%EQqH��<��JkNP6Y�<%EQ[?BD�6S

h



U U input literal term( )

U U input literal term( ) U U input literal term( )

U U input literal term( )

union union

intersection

apply

U

U

j���:=9;qH<
_?\�´J<sX�BL>v��OUE�kN:=<AB=�;EH��Y��RGmkmEH��B=>

±³<^EQ[?<�qH</Æ`B=qH<
X/B=>oOQ�Ë�D<�q�B=>;P�W�kAOQ�R>?:LP�<�EHq�kN>oOnÆ�<�qeqH9?PR<JtJ[vk��F��>;:���X/B=>=KH9;>oX�EÉO,�R>¦�RE�O7Y5kNE�X/[�Í=9;<%qHWKt=Ì�[;<%qH<�<sk=X/[�X/B=>=KQ9?>oX/E

[ok=O¼B=>?PRW�k¦OU��>;:=P�<��;qH<s�D�ËX%kNEQ<JSCjoB=q^EH[;<���EH<�q�kNEH���F<AY5kNE�XÉ[�Y�<�EH[;B?�6tvÌ�<�k=OHOU9?Y�<A<sk=X/[�poBDB=PR<mkN>�EH<sOUECE�kmIJ<sO�9;>;��ECEH�RY�<=t

kN>o��Æ�B=qCEH[;<AÆºkLOQEÀY5kNE�XÉ[�t;Ì�<¨kLOÉOU9;Y�<¨EQ[vkNEÀ��>FEH<�q�OQ<sX/EH��BL>vO¼kNqH<Ê�DBL>?<�p6<%EnÌ#<%<�>�OQBLqHEH<s�²OU<�E�O�tvEH[F9oO�qH<sÍJ9;��qH�R>?:�kLOÀY5kN>;W

B=�o<�q�kNEH��B=>oO¼k=O^EH[;<�OU��G�<ABNÆ.EH[?<�OUY5kNP�PR<%q¼BmÆ7EH[;<AEUÌ#B�OU<�E�O�S

»¼B=EQ<�EQ[vkmE0Æ`BLq¨<%lK�vBKOU�REHB=qHW �;9;qH�vBKOU<sO�t,Ì�<Ê[?<�qH<¦��:=>;B=qH<¦EH[;<5BL�?EQ��Y���GskNEH�RB=>vO��;qH<sOQ<�>FEH<s�­�R>+OU<sX�EQ��B=> fDS�i ?eX/B=>vOU���F<�qH��>;:

EH[;<sOQ<AÌ#B=9;P���Æ`9;qHEH[;<�q^qH<m�F9oX�<AEH[;<AEH��Y�<
>;<%<s�F<s�¦Æ�B=q^EH[;<
Æºk=OUE¼Y5kNEÉX�[�Y�<�EH[;BD�¡S

� �"! µ��o{m��¢�~¨x?�%z

�#[;<�Ì#BLq�OQE
X%k=OU<ÊBDX�X/9?q�OCÌ�[;<%>�<��F<�qHW�<�l;kmY��;P�<ÊqH<�EH9;qH>vO0�.qH9;<AÆ`B=qC<��F<�qHW�� X�BL>�KQ9?>oX/E%S 
V>�EH[;<�X%kLOQ<ÊBNÆªEH[;<��REH<�q�kNEH���K<

Y5kNE�X/[�tDEH[;<�>D9;Y¨p;<%qCBmÆekNEQB=Y���XAB=�o<%q�kNEQ��B=>oO^��O¼<mÍ=9vkmP�>;9?Y¨p;<�q¼BNÆepoBDB=PR<mkm>�EH<sOUE�O�tvÌ�[;��XÉ[$��O�� ��to�VS <=S�t;EH[;<¨>F9;YÊp;<�qCBNÆ

EH<�qHY5O^EH��Y�<sOeEH[;<�>F9;Y¨p?<�q¼BNÆ,<%lDkNY��;P�<sO�S

joB=qeEH[;<ÀÆºk=OUEeY5kmE�X/[�tJ<��K<%qHWÊX/B=>�KQ9;>vX/E^�ËO�kÊOU<�E%t?km>v��OU��>oX�<
<��J<�qHW�<�l;kmY��?PR<0qH<�EH9;qH>oO#EHqH9;<ÀÆ`BLq^<mk=XÉ[�X/B=>�KQ9;>vX/E%tFÌ�<¼[ok �=<

EHB��6<�qUÆ`BLqHY��%R³i��R>?EQ<%q�OU<sX�EQ��B=>oO7B=>��$OQ<�E�O�tK<sk=X/[�BNÆ�Ì�[;��X/[5X�BL>vOU��OUE�O�BNÆ ��Y�<�Y�p;<%q�O�S Å :KkN��>�tKEQ[?�ËOªY�<skN>oO����¯kNEHB=Y���X
B=�o<�q�kNEH��B=>oO�t?Ì�[;��X/[5��O^EH[?<AOHkNY�<�k=O^EH[;<0�REH<�q�kNEH���K<ÀY¦kmE�X/[�S

r



� �>� ����zF{mx��6z�~�x?�%z

joB=qCEH[;<�k5�J<�q�kN:=<ÊX�k=OU<Jt�k=OHOQ9;Y�<ÊEH[okNE0<sk=XÉ[­X/B=>=KH9;>oX/E0��OCEHqH9;<¨Æ�B=qC[okNP Æ#BNÆ#EH[?<Ê<�l;kmY��?P�<sO�SÊj;B=qCEQ[?<Ê��EQ<%q�kNEQ���F<�Y5kNEÉX�[�t

<��F<�qHW¨<�l;kmY��?PR<0�R>#�¯Y�9oOQE,p¡<
X/[?<sXQIJ<s�¨Æ`B=qeEH[;<ÀÈoq/OUE¼X/B=>=KQ9?>oX/E�?Kp;9?E#B=>;P�W 3
7 ��<%lDkNY��;P�<sO#Ì��RP�P¡>;<�<s��EHB¨pv<AX/[?<sXQIJ<s�¨��>

EH[;<À>?<�lFEªX�BL>�KQ9?>oX/E%tDOU��>oX/<ÀEH[?<�B=EQ[?<�q 37 ��Ì���P�P;[vk �J<ªÆºkN�RP�<s��EQ[?<#Èoq�OQE#X�BL>�KQ9?>oX/E%Sª´J��Y��RP�kNqHPRWFt=EQ[?<�Æ`BLq�EH[;<CEH[;��q���X/B=>=KH9;>oX�E
B=>;P�W 3� �©<%lDkNY��;P�<sOÀÌ��RP�P.>;<�<s��EHB5p¡<�X/[?<sXÉIL<s�6tvkN>o�²OUB¦B=>�S
�e[?<AEHB=EÉkNP.>;9?Y�po<�qCBNÆ�p6BKB=PR<skN>²EQ<mOUE�O¼��O¼EH[F9oO � 7����
	�� 37 � t

B=qCu � k=O��²kN�;�;qHBKk=X/[?<sOe��>FÈv>;��EnWJS

joB=q�EH[;<ªÆºk=OUE�Y5kmE�X/[�t%<mk=X/[�X/B=>�KQ9;>vX/E�X/B=qHqH<sOU�vB=>o�;O.EQB
k
OU<%E�BNÆ 37 � <%lDkNY��;P�<sO�S Å OHOQ9;Y�<
]`�o<mOHOU��Y���OUEH�ËX%kmP�P�W?c�EH[okNE�EQ[?<#EUÌ#B
OU<%EÉO,kmqH<^�Ë�D<�>FEH��X�kNP ?mEH[;<%>¨EH[;<���q7��>FEH<�q�OU<mX/EH�RB=>�Ì��RP�P?kmP�OUB
po< 37 � <%lDkNY��;P�<sO�S7�#[?<�> �¦X/B=>=KH9;>vX/E�O�Ì���PRPKqH<sÍJ9;��qH< 37 � �¦kNEHBLY���X
B=�o<�q�kNEH��B=>oO�t,Ì�[;��XÉ[ Ì���P�P�pv<¦Ì#B=q�OU<�EH[vkm>³EQ[?<���EQ<%q�kNEQ���F<ÊY5kNEÉX�[ k �N<%q�kN:L<�X�k=OU<=S�
�Æ�Ì�<5kLOÉOU9;Y�<�Y�B=qH<�B=�;EH�RY���OUEH��X�kNP�PRWFt

EH[okNE�EQ[?<¦��>FEH<�q�OU<mX/EH�RB=>³po<�EHÌª<�<�>³EUÌeB�k=� K�k=X/<�>?EAOQ<�E�O0��O�[okNP Æ�BNÆ�<%�REH[?<�q�OU<�E5] 3� �0c�t.EQ[?<¦EHB=EÉkNPª>;9?Y�po<�q�BNÆ�B=�¡<�q�kNEH�RB=>oO
po<mX/B=Y�<sO�
 \�

� 7
3 � tDÌ�[;��X/[$kN�;�?qHBKkLX�[;<sO � ]`[okNP Æ.BNÆ,EH[;<0>;9;Y¨p?<�q¼BNÆ.B=�6<%q�kmEH��B=>oO^k=O^EH[?<
��EQ<%q�kmEH���K<0Y5kNEÉX�[6c�S

� ��� ����yªzK{m�V�­zD v¢mx;®��¦zK�N��®�¢m�


V>�Æºk=X/E%tJEH[;<CpoBDB=PR<mkm>�EQ<mOUE�O�>;<mX/<sOÉOHkNqHW��D9;qH��>;:�EH[;<À��EH<�q�kNEH���J<�Y5kNE�X/[�kNqH<ÀY�9vXÉ[¨Y�B=qH<C<�lK�¡<�>oOQ���J<�EH[okN>5EH[?<
X/B=Y��okNqH��>;:

BNÆª��>;EH<�:=<�q�O
�F9;qH��>;:¦��>;EH<�q�OQ<sX/EH��BL>²X/B=Y��;9?EÉkNEH��BL>�S��À9;qC<%lK�6<%qH�R<%>oX/<mO¼9oOQ�R>?:$k�qH9?>�EH�RY�<¨�;qHBNÈoP�<�q�OQ[;BNÌÀO¼EH[okNECEQ[?<ÊqH<skNP
k=� �JkN>FE�km:=<�BmÆCEH[;<¦ÆºkLOQEÊY¦kmE�X/[ X/B=Y��okNqH<s� EQB­EH[;<$�REH<�q�kNEH���=<¦Y5kNE�X/[³�ËOÊ:LqH<mkmEH<%q�EQ[vkm>+EH[;<�k �J<�q�kN:L<�X�k=OU<��?qH<sOU<%>;EH<s�

kNpoB��J<�?KEQ[?<
�o<%q�X/<�>;E�kN:=<ÀBNÆ.EH��Y�<AOU�v<�>;Ee��>�EH[;<
Y¦kmE�X/[?�R>?:ÊX/B=Y��oB=>;<�>?EeBmÆ7EH[;<
EHq�kN>oOUP�kNEH�RB=>$OQWDOQEQ<%Y �FqHB=�oOªÆ�qHB=Y kNp6B=9;E

hKr�� EQB�u=b�� ]ºOU<�<A�,kNp?PR<�uJc


VEH<�q�kNEH���J<A��kNE�X/[ jok=OUE¼��kNE�X/[
�.B=E�kmP��^9?>$�#��Y�<�]ºOU<sX�BL>v�;O�c i�a=fLh _Kb=d
�^9?>��#��Y�<AOU�¡<�>FE^��>$Y5kNE�XÉ[;��>;:�]ºOU<sX�BL>v�;O�c rDi�a i Q b
��kNE�X/[¦EQ��Y�<�k=O^�v<�q�X/<%>;EeBmÆ�Ì�[;B=P�< hKr�� u=b��

�,kNp;P�<AuD\ªZ7<%q�X/<�>KEÉkN:=<A�#��Y�<�´K�6<�>FE�
V>²��kNEÉX�[;��>;: BªB=Y��oB=>;<�>?E

b



� ��Â � M�
 ���¼¿�� �7Â)�

] �¼�ª<�E�kNP`S�t#i�dLdN_Dc�t�E�kNIF�R>?:$k=���=kN>FE�kN:=<ÊBNÆ#EH[;<�ÆVk=X/E0EH[okNE�<sk=XÉ[�<%lDkNY��;P�<ÊP�BDB=IK9;�³X�kN> pv<¦�FB=>;<��R>v�F<��¡<�>o�D<�>FEHP�W�Æ`qHB=Y
EH[;<²B=EH[;<%q�O�tÀ9oOU<sO�k+´ 
n���!]U´J��>;:=P�< 
V>vOUEHqH9oX/EH��BL> �$9?PREH���;P�<��
kNE�kJc��okNq�kNP�PR<%PC[vkNq��FÌÀkNqH<²kNq�XÉ[?�REH<sX/EH9?qH<²EHB¥OQ�o<�<m�£9;�

EH[;<¦<%lDkNY��;P�<�qH<%EQqH��<��FkNP7�?qHB?X/<sOÉO�S��#[?<�OU<%EABNÆC<�l;kmY��?PR<mO¨kNqH<��okNqHEH��EQ��B=>;<m� ��>;EHB$OQY5kNPRP�<�q�OQ9;poOQ<�E�O�t,<sk=XÉ[ BNÆCÌ^[?�ËX�[ ��O

��EQ<%q�kNEQ���F<�PRW�Y5kNE�X/[;<m� kN:Kkm��>oOQEÊEH[?<¦�R>?�;9?E�S ±·[?�RP�<�EH[;<%�Rq��v<�qUÆ�B=qHY5kN>oX�<�qH<sOQ9;P�EÉO�kNqH<¦��Y��;qH<sOHOQ���F<=t,EH[;<���q5kN�;�?qHBJk=XÉ[ ��O

P��RY���EH<s�¨EHB�[okNq��DÌ^kNqH<¼EQ[vkmE���O�EHBKB�<�lK�v<�>oOQ���F<ªÆ`B=q�EQ[?<
X/B=>oOQ9;Y�<�q�Y5kNqHIF<�E�Æ�B=qe>;BNÌAS$�¼BmÌ#<��=<�qstm��EeÌ#BL9?PË�Êpo<À��>FEH<�qH<mOUEH�R>?:

EHB�X/B=Y¨p;��>;<�EH[;<¨Y�<�EH[;B?���D<sOHX/qH��p¡<s�$��>�EH[;��OC�vkm�v<�q0Ì���EQ[­k�´ 
n��� kNq�XÉ[?�REH<mX/EH9;qH<ÊkN>o�²OUB�qH<skNP��RG%<ÊEH[;<�B=�;EH��Y��RGmkNEQ��B=>oO

BNÆ,pvBLEH[²km�?�;qHBKk=XÉ[;<mO�S

� � � � Â �:� Ä � ¿

�COÉkNY�9�jo9;qH9vOU<�kN>o� �¼�REHBKOU[;�$
V���;kDS¦i�d=d=uDS Å >²<�lDkNY��?PR<%g`pok=OU<m��Y�<�EH[;BD�$Æ`B=qCEQq�kN>vOºÆ�<%qHgº�FqH���F<�>$Y5k=X/[?�R>?<�EHq�kN>oOUP�kNEQ��B=>�S

V>�� ')(*DE	�	� #+-,
	.8 (��%�-$&	�
 (#/1')�-$���,;�9	)'), �.�7+<(#, ����� (#,��:	)')	), D)	4(.,�� $&	�(.')	)��+�D����
�#,  �� 	)�-$ (# !(�� (�	3+�D������ 8�8W/&	�8%+B,�� �!D�$1+-, 	
� '��#,�8�� �#��+�(#,?S
@CB=G%B �À�VtJ8,���ËX�[;��qHBA´J9;Y���E�kFt��FkNqH<s�Ê´FkN��kFt��
OHkNY¨9¨jo9?qH9oOU<=tNkN>o� ����EHBKOU[;��
V���;kDSei�d=dN_?S Å Y5k=OHOU���F<�P�WÀ�vkmq�kNP�P�<�P?kLOÉOUBDX/��kNEQ���F<
kN�;�?qHBJk=X/[AÆ�B=q�qH<skNP�g`EH�RY�<�OU�6B=IJ<�>¨P�kN>;:=9okN:=<�EHq�kN>oOQPËkNEH��BL>�OUW;OUEH<�Y5O�S$
V>! 
"$#%�'&F(.')(:8�$ (��!*4(#�9	�8 (#,+�2�#')���,�B	-�.� ')(EDE	�8�8W+B,
	
�*(.'�#%')��+ / DE+����$��,;�9	-�0� +,	�	�, DE	/tD�okN:=<sOCr�1¡i�uDS
�¼�Ë�D<�BÊ± kNE�kN>okNpo<=SÀi�d=d=uFS Å OU��Y��RP�kNqH��EQW5�FqH���F<�>5EHq�kN>oOºÆ`<�qCOUW;OUEH<�Y$S=
V>2� '�(*DE	�	� #+-,
	.8 (����43657�8*�96:�;�<Jt?�okN:=<sO¼r=rNa=1?rLrNhDS

d


