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C�GDEM:>B�·OCÎ¹F´3BÃ?�EM@�´3Ì6´�²�´3EDGÎNOE36�NO:>BÃGDNO·�@FGDL�@�E�º2Ï"²�@�¹�:µ´3<c@FÔ�@/¹¬GMC
NOEf´l¾(N	¸":=B�·$¹�´3¾(@FEQ´(¹F´�BI¹�´3³�CD@A¹QL�´3B�·O:>B�·l²�@FEQC�²�@�¹�GD:=¸�@Oº

0�G�:µCU²�NOCMCD:>?�<=@tGMN1CD:>¾(²�<=:¯¶.J GML�@6GD@FÀ"G�@�À"GMEM´O¹¬GD:=N�BÒ²�EDNO?�½
<=@F¾Ó?�JÃ¾K´3Ì":>B�· ,%:JU *�&)U * ´�CMC�³�¾(²�GM:>NOB�CA´3?�N�³�GAGDL�@KG�J"²�@KN3¶
¸":µH�@FN�¼�N�E�GDN(@�À"GMEM´O¹¬GnN�B�<=J,¹�@�E�GQ´3:=B,G�J"²�@�CnN�¶�GD@FÀ"G�ºZf¿N	9�@�¸�@FE/¼
:=BU´É·�@�B�@FEQ´3<>½£²�³�ED²�NOCD@�¸�:µH�@�Nh:>B�H�@�À�:=B�·h´3²�²�<>:µ¹F´3GD:=N�B�¼3:>G�:µC¡:=¾$½
²�N�EDGM´�BOGÎGDNÁ?�@U´3?�<=@lGDNÁ@�À"GDEQ´�¹�GÉ´OCÉ¾_³�¹QLÑGD@FÀ�G_´OCÎ²�N�CDCD:>?�<>@Oº
± L�@�ED@F¶.N�EM@fGM@�À"G�@FÀ"GDEQ´�¹¬GM:>NOB,CDJ"C�GD@�¾KC�¾l³�C�Gn?�@Î´�²�²�<=:=¹�´3?�<=@¿GMN
·O@FB�@�EM´�<¯½�²�³�EM²�N�C�@�¸":=H�@FNAH�´	GQ´A´3B�H(CDL�N�³�<=H$?�@f´3?�<=@nGDNAL�´�B�H�<=@
´OCn¾(´�B"JKG�J"²�@/CnN3¶�GD@�À"G¿´OCn²�N�CDCD:>?�<>@Oº

!A"����8U�& �"!B> Y W (?,)(?> Y >I.Z(8,�.JRpW G &;:Z>

± L�:µC2²�´�²�@�E�H�:µCD¹F³�CMC�@/C�GDL�@�@�À"GDEQ´�¹�GD:=N�BÎN3¶"³�B�¹�NOB�C�GDEQ´3:=B�@�HÉ¹F´�²�½
GM:>NOBAGD@FÀ�G�¶.EDNO¾x·O@FB�@�EM´�<¯½�²�³�EM²�NOCD@�¸":µH�@FN�ºI0�Bh²�´3EDGD:µ¹�³�<µ´3E/¼�:>G�´�H�½
H�EM@�CMCD@�Cc@�À"GMEM´O¹¬GD:=N�B$N3¶�G�J"²�@/CXN3¶�GM@�À"GXGDL�´3G�L�´}¸O@�<µ´3EM·�@�<>JA?�@F@�B
:=·�B�NOED@/HÉ?"J¿GML�@�9�N�EMÌq:=BAGML�@�<=:¯GM@FEQ´	GM³�ED@¡GDN¿H�´3GD@Oº ± L�@/C�@�G�J"²�@/C
N�¶2¹�´3²�GM:>NOB(GD@FÀ�G�:>B�¹�<=³�H�@¿¾(N	¸":=B�·ÉGD@FÀ�G/¼OEMN3GQ´	GM:>B�·ÉGM@�À"G�¼�·�EMN	9n½
:=B�·0GD@�À"G/¼nCDL�EM:>B�Ì�:=B�·1GD@�À"G/¼�GM@�À"GÁN3¶l´�ED?�:>GDEQ´3EMJ N�EM:>@�BOGQ´	GM:>NOB�¼
´�B�HtGM@�À"G_N�¶�´3EM?�:>GDEQ´3EMJtC�:=ÊF@OºH0�B»´�H�H�:>GD:=N�B�¼�N�³�Eh´�²�²�EMNO´O¹QLÑ:µC
¹�´3²�´�?�<>@ÎN3¶�H�@�GM@FEM¾$:=B�:=B�·$GDL�@ÎGM@F¾(²�NOEM´�<�@�À"GD@�BOG;N�¶�@�´O¹QLUGD@FÀ"G

@F¸O@FB�Gn9;:¯GML�N�³�G�GDL�@Î³�C�@qN3¶cÂ_C8`Aº$#¿NlN�GDL�@�E�9�N�EMÌ(:>B,GDL�@Î<>:>G�½
@FEQ´	GM³�EM@qGMNKH�´	GM@AL�´�C;´�²�²�EMNO´�¹QL�@�HKGML�:µCn²�EDNO?�<=@F¾Áº ± L�@Î¶.N�¹�³�C
N3¶¿GDL�:µC_9�N�EMÌe:=ClN�B»@FÀ�GMEM´O¹¬GM:>NOB!N3¶¿¹�´3²�GM:>NOBjGD@�À"G/¼c´�<¯GML�N�³�·�L
¾_³�¹QL»N3¶�GDL�@U9�N�EMÌÑ¹FN�³�<µHe?�@,´�²�²�<=:>@/HÃGDN6@�À"GMEM´O¹¬GD:=B�·tCM¹�@�B�@
GD@FÀ"G¿´�Cn9�@F<=<�º

± @�À"Gl@FÀ�GMEM´O¹¬GM:>NOBÃ¶.EMN�¾ß¸":=H�@FNÑ¹�´3B»?�@�H�:=¸":=H�@/H»:=BOGMN6GDL�@
¶.N�<=<=N	9;:>B�·KCD³�?�²�EMN�?�<>@�¾(C�g

h�% � �2�K)������"�3�/
&��� :>B"¸ON�<=¸�@�C�<=N"¹�´	GM:>B�·(EM@F·O:>NOB�C�:>B6´$¸":=H�@�N¶.EQ´3¾(@ÎGDL�´3G¿¹�N�B�GQ´3:=B,GM@�À"G�º
h�% � �2���&���O
��&
&��
��/
&��� ·�EMN�³�²�C;GD@�À"GfEM@F·O:>NOB�Cn:=H�@FB�GD:B4�@�Ht?�JGDL�@nH�@�GD@/¹¬GM:>NOB$C�GM´�·�@�:>B�GDNÎGM@�À"GX:>B�C�GM´�B�¹�@/CFº ± L�@�NO³�GD²�³�GXN3¶
´h·ON"N"H(<=N�¹F´�<>:=Ê�´3GD:=N�BU´3<=·�NOED:>GDL�¾â:µC�´hCD@�G�N3¶2GM:>·OLOG�?�NO³�B�H"½
:=B�·(?�N}À�@�C;´�EDNO³�B�HI´3<=<�GD@FÀ�Gf:=B�C�GM´�B�¹�@/CFº

h�% � �2�ä�F�	
��'��
���- :>B"¸ON�<=¸�@�CI¶.NO<><=N	9;:=B�·Ò´ GD@�À"Gt@�¸�@FB�GÑ´OC:>Gh¾$N	¸O@�CÎN�Eh¹QL�´3B�·O@�CÎN	¸�@�EqGM:>¾(@Oº ± NO·�@FGDL�@�E�¼�GDL�@UH�@�GM@�¹¬½
GD:=N�B�¼;<>N�¹F´�<>:=Ê�´3GD:=N�B�¼;´�B�HaGMEM´O¹QÌ":>B�· ¾(N�H�³�<=@�C6H�@FGD@FEM¾(:>B�@
GDL�@¡GD@�¾(²�NOEM´�<�´�B�HAC�²�´	GD:µ´3<�<=N"¹�´	GM:>NOB�C�´�B�HÉ@�À"GD@�B�GMC�N3¶�GD@FÀ"G
@F¸O@FB�GMC�º

h�% � �2�I°c
&��
��	
���
���
&��� :>B"¸ON�<=¸�@�CqC�@�²�´3EQ´	GM:>B�·KGD@FÀ�GAC�GDEMN�Ì�@/C¶.EMN�¾ GDL�@Î?�´O¹QÌ�·OEDNO³�B�H$:=B�´h<=N�¹F´�<>:=ÊF@/H(GD@FÀ�GnEM@F·�:=N�B�º)( ± L�@
N�³�GD²�³�G(N3¶q?�:>B�´3EM:>Ê/´	GD:=N�B1:=C(´t?�:>B�´�EDJj:=¾K´3·�@O¼�9;:>GDL0²�:>À�½
@F<µCUN�¶qGM@�À"GIC�GDEMN�ÌO@�C(¾K´3EMÌ�@/H0´OCUNOB�@6?�:=B�´3EMJ1<=@F¸O@F<¿´�B�H
?�´O¹QÌ�·OEDNO³�B�H,²�:¯À�@�<=Cn¾K´3EMÌ�@/H,´OC�GDL�@AN�GDL�@�E�º

h�% � �2�Ñ�}�"�O��-���
&��
���� ²�@FED¶.N�EM¾KC_Â_C8` N�BeGDL�@,?�:>B�´3EM:>Ê�@�H
GD@FÀ"G�:=¾(´�·�@Oº ± L�@¿EM@�¹FN�·OB�:¯GM:>NOBl²�EDNO?�<>@�¾à:µC¡B�N3G�H�:=CM¹�³�CMCD@�H
:=B�GML�:µC;²�´3²�@FE/º

± L�:µC�²�´3²�@FEcH�:µCD¹F³�CDCD@�C�GDL�@�GD@FÀ"GcH�@FGD@/¹¬GD:=N�B�¼�GMEM´O¹QÌ":>B�·�¼�´�B�H
?�:=B�´3EM:=Ê�´	GM:>NOBa²�EMN�?�<=@F¾KC�¼�²�EMN�²�NOCD@�C,B�@F9Ó´3<=·�N�EM:>GDL�¾(:µ¹tC�NO<>³�½
GD:=N�B�CF¼2´3B�H6²�EM@�CD@FB�GMC\/O³�´3B�GD:>GM´3GD:=¸�@_´�B�H'/�³�´3<=:>GM´	GM:>¸O@_EM@�CD³�<>GMC�º
Ï"@/¹¬GD:=N�B d_ED@�¸�:=@F9fC�GDL�@ÎC�GM´3GD@�½�N3¶Ä½£GDL�@�½�´3EDG�:=BUGDL�@qGM@�À"G;@�À"GDEQ´�¹�½
GD:=N�Bä²�EMN�?�<=@F¾ÁºfÏ"@/¹¬GD:=N�B c0²�ED@/C�@�B�GMCI´1B�N	¸O@F<A´3²�²�EDN�´�¹QL�GMN
GDL�@�CD@,²�EMN�?�<=@F¾KC�¼�9;:>GDL1´�B»@F¾(²�L�´OC�:µCAN�B»L�´3B�H�<=:=B�·ÑCD²�@/¹�:µ´3<>½
@�Ô�@�¹�GMC�G�J"²�@�CcN3¶�GD@FÀ�GcGML�´	GXL�´}¸O@�?�@F@FB$<µ´3EM·�@F<=JÉ:>·OB�N�EM@�H_:>BlGDL�@
<=:¯GM@FEQ´	GD³�ED@�GDNÎH�´	GM@�º�0�B$Ï"@/¹¬GM:>NOB^m¿9�@�²�ED@/C�@�B�G�EM@�CD³�<¯GQC�N�¶�GDL�@�CD@
´3<=·�NOED:>GDL�¾(CÉNOB»CD´�¾$²�<>@UH�´3GM´OC�@FGMC�ºH7Ã@,´�<=CDNÁ²�EM@�CD@FB�GhED@/C�³�<¯GQC
N3¶¿´V/O³�´3B�GD:>GM´3GD:=¸�@K²�@FED¶.N�EM¾(´�B�¹�@,@F¸	´3<=³�´	GM:>NOB»´3B�H!¹FN�¾(²�´�ED:>½
CDN�Bh9;:>GDL_CD@F¸O@FEQ´3<�H�@�GD@/¹¬GM:>NOBh´3<=·�N�EM:>GDL�¾KC2¶.EMN�¾xGDL�@�<=:¯GM@FEQ´	GD³�ED@Oº
*,+ �I�O���Q�3���/�O�¿�O��§O�¯���¬�������/���.-Ä�/Þ �OÞ0/ ¤	��ª/ª21�3f®c�A�O���¬�����O�É���M���

�;�54�6 ������7I�98�
�� �������M�µ�D�����n���O�X§����"�����;:Q�F�����/�A�����/§����Q�(Þ=<Á�X�O���¬�Î�¢�
���q���O���Q���3��� � ���������Q���A�Q�	���������¯���O���3�¯�O�"�F�	��� � �2��� � �Q�����=�����Ò§"�F�D¨	ë
�����������_�O� � �Q���QÞ3 ��O�µ�F���������F���Q�¢�A�����������M���ä���c�O���¬�_���O�Q�/�O���¯�����M�3���¢����$��������� � �X� � �������M�������(�������D���F���O����Þ��3�/�A�;�F�O�����F���>-Ä�/Þ �OÞ?/ ê@1�3X�O���
�������;���M��� ���$���D�µ�M�f���$���O�Î��� � � ���54�8�
�� ���M�/�A�Q�	���F�������Á�O����§����Q�(Þ
A �����D���B-Ä�/Þ �OÞC/¢ª �=1�3��O���f�������A���M�µ�M�����h���O� �ED 7��F7��;����� ���Q���A�Q�	���Fë
�����/�K�����/§����Q�(�O���(®¡�������K�¯���O���3�¯�O�"�F�����"�������M���D���n�F���f���	�¬�����¬��Þ����
�¬�}�/�¯�(�Q���O�=�������/���"®c�;®¡���������/�/�¯�l�����;���M��� �;�54�6 ���A��7��98�
�� ���(�������
�"�F���M�¬Þ



�;�¬�3�>�$�����������������M�����ÄÞ�í�� � �������M�����/�K�F�2�����Q�Q�¯�F�������Q�D�����Q���O�������$��� � �¡�Q�}�Q�	���c�>���/�â�O���/�¢���F���3�¯�O�Q� �

D�:=B�´3<=<>JO¼�¹FN�B�¹F<>³�C�:=N�B�C�´3EM@¿H�EQ´}9;BU´3B�HU´�ED@/´�Cc¶.NOE¡¶.³�GM³�EM@¿9�N�EMÌ
´�ED@É:µH�@FB�GD:B4�@/H�:=B6Ï"@�¹�GD:=N�B���º

� *��Ov�
���Ù �����É�	
����	�à��� �

0�B(GML�:=C�C�@/¹¬GM:>NOBK9�@;EM@F¸":=@F9 ²�´�C�G�9�N�EMÌhED@�<>@�¸	´3B�G¡GDNÉGML�@¿²�EDNO?�½
<=@F¾ N�¶�@�À"GDEQ´�¹�GD:=B�·hGM@�À"G�¶.EMN�¾ ¸":µH�@FN�º�Ðx<>:>GD@�EM´3GD³�EM@qCD³�EM¸�@�Jl:=B
GML�:=CA´�ED@/´p4�B�H�CA´IC�:=·�B�:B4�¹�´3B�Gh´3¾(N�³�B�GÉN3¶�9�NOEDÌÁ:=Be@FÀ"GDEQ´�¹¬GD½
:=B�·(GD@FÀ"G;¶.EDNO¾È:=¾(´�·�@/CFº `;@�<=´3GD:=¸�@�<>JK¶.@�9�@�Ef²�´�²�@�EMC;´�ED@Î¶.N�³�B�H
NOBl@FÀ�GMEM´O¹¬GM:>B�·qGD@FÀ"G�¶.EMN�¾â¸�:µH�@�N¿¶.EQ´3¾(@�C�¼3´3B�H_NOB�<>Jh´ÎL�´�B�H"¶.³�<
¹FN�B�CD:=H�@FE�GDL�@nGM@F¾(²�N�EQ´3<"B�´	GM³�EM@�N�¶�¸":µH�@FN�º�7Ã@;:=B�¹�<=³�H�@nEM@�¹F@FB�G
²�´�²�@�EMCqN3¶�´3<=<�GML�ED@�@hG�J"²�@�CÎ:>BÃN�³�EÉCD³�ED¸O@FJOºZ0�BÑ@/´�¹QLÑ¹�´�CD@_9�@
CD³�¾(¾K´3EM:>Ê�@lGML�@,´�²�²�EMNO´�¹QLe´3B�HeL�:=·�L�<>:=·�L�G_´3B"JtB�N3GD@�9�NOE�GML"J
¹FN�B�GDEM:>?�³�GD:=N�B�C�¼�´�CMCD³�¾(²�GD:=N�B�C�¼�N�En<=:>¾(:>GM´3GD:=N�B�C�º

h Ðf·OB�:=L�N3GMED:�´3B�H�
¿:=¾(:¯GMEDN	¸	´Ta>Ø	e2H�@FGD@�¹�Gn´�B�HK?�:=B�´�ED:=ÊF@qL�N�ED½
:=ÊFN�B�GQ´3<�9;L�:¯GM@�¼�JO@F<=<>N	9A¼O´3B�H(?�<µ´�¹QÌ(¹F´�²�GD:=N�B$GM@�À"G�:=BK¸":=H�@�N
¶.EQ´3¾(@�C�º�Ð;¶ÄGM@FEU²�ED@F½£²�EMN�¹�@/CDCD:>B�·�¼c@�H�·O@Á²�:¯À�@�<=CU´�ED@�¶.N�³�B�H
³�CD:>B�·l´3B,@�H�·O@qH�@FGD@�¹�GDNOE�9;:>GDL,´ 4�À�@�H(GML�EM@�CDL�N�<µH2º D�EQ´3¾(@
EM@F·�:=N�B�Cl9;:>GDL�¸O@FEMJ!L�:=·�L @�H�·O@ÁH�@FB�CD:¯G�J0´3EM@Á¹FN�B�CD:µH�@FEM@�H
GDN"NlB�N�:µC�Jl¶.N�E�GD@FÀ�G�@�À"GDEQ´�¹�GD:=N�BU´�B�HU´3EM@fH�:µCD¹�´3EQH�@�H�º C�N�B�½
B�@/¹¬GD@/HÁ¹�N�¾(²�N�B�@�B�G¿´3B�´�<>J�CD:=C�:µC;²�@�E�¶.NOED¾(@/H,NOB,GML�@A@�H�·O@
²�:>À�@F<µCÑN�¶UED@�¾(´�:>B�:>B�·ÒEM@F·O:>NOB�C�º Ö H�·�@!¹�NO¾(²�NOB�@FB�GMCe´3EM@
¾(@FEM·�@/H�?�´�CD@�HÒNOBaC�²�´	GD:µ´3<qL�@F³�ED:µC�GM:=¹�CUGMN!<=N"¹�´3<=:>Ê�@6GD@FÀ"G
EM@F·�:=N�B�CFº3Ë�:=B�´3EM:>Ê/´	GM:>NOB$:µCX²�@FED¶.N�EM¾(@�H$?"JhGDL�ED@/C�L�NO<=H�:>B�·h´3G
GDL�@h´}¸�@FEQ´3·O@¿²�:>À�@F<�¸	´�<>³�@ÉN�¶�@/´�¹QLI<>N�¹F´�<>:=ÊF@/HUGM@�À"GfEM@F·�:=N�B�º

h ÐfB�GQ´3B�: >I( ,�! a c)e�²�@FED¶.N�EM¾KC�GM@�À"GcH�@�GD@/¹¬GM:>NOBh:>Bl¸":=H�@�N¿³�CD:=B�·
´1H�@�¹�:µCD:>NOB�¶.³�C�:=N�Bx´3²�²�EMNO´O¹QL�º�Ë�@�¹�´3³�CD@tH�:>Ô�@�ED@�B�GI´3<=·�N�½
EM:¯GML�¾KC�³�C�@ÎH�:¯Ô�@FEM@FB�Gn´�CMC�³�¾(²�GM:>NOB�C�´�?�NO³�G�GML�@ÎB�´	GM³�ED@qN3¶
GD@FÀ"GÉ:=BÑ¸":µH�@FN�¼2´3BÑ:=B�GD@�<><=:>·O@FB�GÎ¹FN�¾l?�:>B�´	GD:=N�BÃN3¶¡GML�@$N�³�GD½
²�³�GQC(N3¶¿¾l³�<>GD:=²�<>@ÁH�@FGD@�¹�GD:=N�B ´3<=·�N�EM:>GDL�¾KCl9�´OCh¶.NO³�B�H»GMN
·�:=¸�@É?�@�GDGD@FE¿ED@/C�³�<>GMC�GML�´3B6´�B�J,:>B�H�:>¸":µH�³�´3<�´�<>·ON�EM:¯GML�¾Áº

h C�L�´OH�H�L�´ a ��e�´3B�´�<>J"ÊF@/C
� Õ�Ö�× :>¾K´�·�@�C�:=B,GML�@¿¶.EM@�/�³�@�B�¹�J
H�NO¾(´�:>B1GDNeH�@�GM@�¹¬G(?�<=N�¹QÌ"Cl9;:>GDL!GM@�À"G�½�<=:>ÌO@UGD@FÀ"GD³�EM@�º D�NOE
@�´O¹QLÑ?�<=N�¹QÌ�¼�GML�@KC�³�¾ N3¶n´�CD³�?�CD@�GAN3¶�
 C ± ¹�N"@�ÇU¹�:=@FB�GQC
:µC�¹�NO¾(²�³�GD@/HA´3B�HÎGML�EM@�CDL�N�<µH�@�HÉ´�·O´3:=B�C�G�´o4�À�@�HÉ¹�NOB�C�GM´3B�G/º
0�Bh@/´3EM<>:=@FE�9�NOEDÌ�¼�9�@�¾(N�H�:B4�@�Hh´�B�HA@�B�L�´3B�¹�@�H^C�L�´�H�H�L�´�Æ C
´3<=·�NOED:>GDL�¾ ¶.N�E;³�CD@É:>BÁ¸":µH�@FN a n�e�º

h × ´3EQ¹�:µ´Ñ´�B�H!Ð¿²�N�C�GMN�<=:=H�:µC a �)en<=N�¹F´3GD@�´�B�H»?�:=B�´�ED:=ÊF@�L�N�ED½
:=ÊFN�B�GQ´3<XGM@�À"Gh:>B»¹FN�<=N�EÉ:>¾K´�·�@�C�º Ö H�·�@(²�:>À"@�<¡¾K´3·OB�:¯GM³�H�@/C
´3B�H+H�:=ED@/¹¬GM:>NOB�C�´�ED@eH�@�GM@FEM¾(:>B�@/Ha:=Bx@/´�¹QLa²�<=´�B�@�º ± @�À"G
EM@F·�:=N�B�CU´3EM@ÑCD@F<=@�¹¬GM@�H�?"J :=H�@�B�GD:>¶.J�:=B�· ´3EM@�´�CU9;:¯GMLaL�:=·�L
@�H�·�@�H�@FB�CD:¯G�J»´�B�H»L�:=·�L!¸	´�ED:µ´3B�¹F@KN3¶f@/H�·�@�N�EM:>@�BOGQ´	GM:>NOB�º
Í NOED²�L�N�<=N�·�:µ¹F´�<3N�²�@FEQ´	GM:>NOB�C�EM@F¾(N	¸O@�C�:=B�·O<>@FGDN�B�C�´3B�HAB�N�B�½
L�NOED:=ÊFNOBOGQ´3<�ED@�·�:=N�B�C�º � N"¹�´3<=:>Ê/´	GM:>NOBU:=C�²�@FED¶.N�EM¾$@/HK?"JK¹�N�B�½
B�@/¹¬GD@/H�¹�N�¾(²�N�B�@�B�GK´�B�´3<=J�C�:µC�ºEC�´�B�H�:µH�´	GM@IGD@�À"GUEM@F·O:>NOB�C
´3EM@�6�N�:=B�@�HÃGMN�·�@FGDL�@�Eh´3B�HjCD²�<=:¯G_´�²�´3EDGA³�C�:=B�·ÁL�@�³�ED:µC�GD:µ¹FC�º
Ë�:>B�´3EM:>Ê/´	GD:=N�BK:µC�²�@�E�¶.NOED¾(@�H(?"J(¹�<=³�C�GD@FEM:=B�·h:=B fqÏ�Üx¹�NO<>NOE
CD²�´�¹F@�º�0�G�:µCc´�CMC�³�¾$@/HAGML�´	GX´	¶ÄGM@FEX¹�<=³�C�GD@FEM:=B�·�¼	´3<=<OGD@�À"GX²�:>À"½
@F<µCA9;:=<><�¶&´3<=<¡:=Bj´6CD:=B�·�<=@K¹�<=³�C�GM@FE/º ± L�´3G_¹�<=³�C�GM@FEh:µCA:µH�@FB�½
GD:B4�@/H�?"J,¹QL�N�N�C�:=B�·lGDL�@h¹F<>³�C�GM@FE;9;:>GDLIGDL�@A¾(N�C�G;²�@FEM:>N�H�:µ¹
¸�@�E�GM:=¹�´3<2²�EMN)4�<>@Oº

h × ´3EM·�: >	( ,�! a¯Ø�k�eqH�@�CM¹�EM:>?�@Ã´�Ba´3<=·�N�EM:>GDL�¾ ¶.N�E,<=N�¹F´3GD:=B�·
L�NOED:=ÊFNOBOGQ´3<�GD@FÀ"G�C�GMED:=B�·OC�:=B(¸�:µH�@�Nq¶.EQ´3¾(@/CFº ± L�@�:>EX¾(@�GML�N�H
<=N�NOÌ�C�¶.NOE�L�N�EM:>Ê�N�B�GM´�<�C�GDEM@�´3Ì�C�N3¶�CD:=¾$:=<µ´3En¹�N�<=N�E�GDL�´	Gn¾(´}J
¹�NOEDEM@�CD²�N�B�HÉGMNq¹QL�´�EM´O¹¬GM@FE�C�GDEMN�ÌO@�C�º/Ï":=ÊF@n´3B�H_´�CD²�@�¹¬GcEQ´	GD:=N
L�@�³�ED:µC�GD:µ¹FCf´�ED@É´3²�²�<>:=@�H�GDN(EM@�H�³�¹�@Î¶&´3<µC�@h´�<=´�ED¾KC�º

h ��´3:=BI´�B�H	�¡³ a>Ø�n�e2²�EM@�CD@FB�GQC�´$¾(@�GML�N�HUGMN(<>N�¹F´3GD@qGD@FÀ�G;:=B
²�CD@F³�H�N3½�¹�N�<=N�E�:>¾K´3·O@�C�¼O¹FN�<=N�E¡:=¾K´3·�@/CF¼�´3B�HU¸�:µH�@�NA¶.EM´�¾(@�C�º
� ³�´�BOGM:>Ê/´	GM:>NOBj´�B�Hj¹�NO<>NOEh¹�<=³�C�GM@FEM:>B�·t´3EM@$²�@FED¶.N�EM¾(@�H2º�0�G

:µCf´�CMC�³�¾$@/HUGML�´	G;GML�@A<µ´3EM·�@�C�G;¹�N�<=N�E;¹F<>³�C�GD@�Ef:µC�GDL�@A?�´O¹QÌ�½
·�EMN�³�B�HÁED@�·�:=N�BÑ´�B�HÁGML�@lN�GDL�@�EÎ¹F<>³�C�GM@FEQC¿EM@F²�EM@�CD@FB�GfGM@�À"G�º
C�N�B�B�@�¹�GD@�Hj¹FN�¾(²�NOB�@FB�GQCÉN3¶�GML�@(¶.N�EM@F·OEDNO³�B�HÃ¹�N�<=N�EQCÉ´3EM@
·�EMN�³�²�@/H(GDNO·�@�GML�@FE�:>B�GMNhGD@FÀ"G�<=:>B�@�C�³�C�:=B�·$´3<=:>·OB�¾(@FB�G�´�B�H
CD²�´�¹F:>B�·(L�@�³�EM:=C�GD:µ¹FC�º ± L�@É@�À�´3¾(²�<=@É¸":=H�@�N(:>¾K´3·O@�C;CDL�N	9;B
:=BÁGDL�@l²�´3²�@FEÎ´3EM@AED@�<=´3GD:=¸�@F<=J�CD:=¾$²�<>@O¼�J�@FGfGDL�@_´3<=·�NOED:>GDL�¾
:=B�@�À�²�<=:=¹�´3?�<=J(¾(:=CMC�@/C�CD@F¸O@FEQ´3<�²�EDNO¾$:=B�@�BOG�GD@�À"Gn:>B�C�GQ´3B�¹F@�C�º
± L�@_´OCDCD³�¾(²�GM:>NOB�GML�´	GÉ´3<=<�?�´O¹QÌ�·OEDNO³�B�H�²�:>À"@�<=Cq´3EM@h¹�<=³�C�½
GD@�ED@/HxGDN�·O@�GML�@FE6:µC6N3¶ÄGM@FB B�N�GtGDEM³�@j¶.N�E6³�B�¹�NOB�C�GMEM´�:>B�@�H
¸":=H�@FN�º

h �O@FN�B�· >I(^,�! a¯Ø���ef´3²�²�<>JjB�@�³�EM´�<nB�@�G�9�N�EMÌ�CAGDN 4�B�H1GD@FÀ"G
¹F´�²�GD:=N�B�C2:>B��ÉN�EM@�´3BÎB�@�9fC�?�EMNO´OH�¹F´OC�GQCFº�
q@�GM@�¹¬GM:>NOBh:µC�²�@FED½
¶.N�EM¾(@�HÃN�Bj´IL�:>@�EM´�EM¹QL"JÁN3¶nC�³�?�½�CM´3¾(²�<=@�HÃ:=¾(´�·�@/C¿GMN6´3<>½
<=N	9!¶.N�E¡GD@�À"G¡N�¶�H�:>Ô�@FEM@FB�G�C�:=ÊF@/CFº C�L�´3EQ´�¹�GD@FEXCD²�´�¹F:>B�·�¼}GD@FÀ"G
<=:>B�@�C�²�´O¹�:=B�·�¼�L�N�EM:>Ê�N�B�GM´�<¡´3<=:>·OB�¾(@FB�G�¼�´3B�H»´OC�²�@�¹�GhEM´3GD:=N
L�@�³�ED:µC�GD:µ¹FC;´3EM@A´3²�²�<>:=@�H�:>BÁ²�NOC�G�½�²�EMN"¹F@�CMC�:=B�·�º

h � @/Ë�N�³�EM·�@�N�:µC5a>Ø��)e�<=N"¹�´3<=:>Ê�@�C2´�B�HÎ?�:>B�´3EM:>Ê�@�C�GM@�À"G�:>BA·OEM´}J�CM¹F´�<>@
:=¾(´�·�@/CFº�Ðf¶ÄGD@FE�²�EM@�½�²�EDN�¹F@�CMC�:=B�·�¼Q:=¾K´3·�@X·OEM´OH�:=@FB�GMC2´�ED@XCD¾$@/´3EM@�H
L�NOED:=ÊFNOBOGQ´3<=<>JOº � N�¹F´�<>:=Ê�´3GD:=N�BI:=C;²�@FED¶.N�EM¾(@�HI?"J,¹�NOB�B�@/¹¬GD@/H
¹�NO¾(²�NOB�@FB�GX´3B�´�<>J�CD:=C�º ± @�À"GX<=:>B�@/Cc´3EM@¡¶.³�EDGDL�@�E¡C�@�·�¾(@FB�GM@�H
:=BOGMNÁ:>B�H�:>¸":µH�³�´3<�¹QL�´3EQ´�¹�GD@FEQCÎ?"Jt<>N�¹�´	GD:=B�·Á¸	´3<=<>@�J�CÉ:>BeGDL�@
L�NOED:=ÊFNOBOGQ´3<f´�B�H1¸O@FEDGD:µ¹F´�<;²�EDN�6�@�¹�GD:=N�B�²�EMN)4�<=@�C�º10�GU:=C,´�C�½
CD³�¾(@�HeGDL�´	GAGDL�@,H�N�¾(:=B�´3B�Gh²�N�EDGD:=N�BjN3¶nGML�@U:=¾(´�·�@KL�:µC�½
GDNO·�EQ´3¾k:µC¿GML�@(?�´�¹QÌ"·OEDNO³�B�H2º�Ë�:>B�´�ED:=Ê�´3GD:=N�Bt:µCÎ?"J6·�<=N�?�´�<
GDL�ED@/C�L�NO<=H�:>B�·�º�Ð ²�NOC�G�½�²�EDN�¹F@�CMC�:=B�·(C�GQ´3·�@ACD²�<=:¯GQCf:=B�´�H�¸O@FED½
GD@�B�GD<=Jt¹�N�B�B�@�¹�GD@�HÑ¹QL�´3EQ´�¹�GD@FEQC�º ± L�@lGD@�À"GÉ:=CÎ´�CMCD³�¾(@�HÁGMN
L�´}¸O@Î´ 4�À�@/HU¶.NOBOG¿CD:=ÊF@�º

h � @�@ >	(%,�! a d�Ø�¼�d�k�e;³�CD@6´e¹FN�¾l?�:>B�@�H H�@�GM@�¹¬GM:>NOB ´�B�H0?�:¯½
B�´�ED:=Ê�´3GD:=N�B!´3²�²�EDN�´�¹QL�º�Ð;¶ÄGM@FEK´V/�³�´�BOGM:>Ê/´	GM:>NOB!C�GM@F²�¼�GDL�@
:=¾(´�·�@h:µCÎC�@/´3EQ¹QL�@�H�¶.N�EqL�N�EM:=ÊFN�B�GQ´3<�´�B�H6¸�@�E�GM:=¹�´3<�C�GMED@/´3Ì�C
9;:>GDLA³�B�:>¶.N�EM¾+·OEM´}J¿<>@�¸�@F<£º�C�NOB�B�@�¹�GD@/HÎC�GDEM@�´�Ì�C2´3EM@�¾(@�ED·O@�H
GDNI¶.NOED¾ü¹QL�´3EQ´�¹¬GM@FEÉ¹F´�B�H�:µH�´	GM@$EM@F·O:>NOB�C�º Ö ´�¹QLÑ²�N3GM@FB�GD:µ´3<
¹QL�´�EM´O¹¬GD@�EK:=CKGDL�EM@�CDL�N�<µH�@/H�³�C�:=B�·jGML�@t·�EQ´}J!<=@F¸O@F<fN�¶É:>GMC
?�N�³�B�H�´3EMJ�º Õ N�C�GD½£²�EDN�¹�@/CDCD:=B�·qEM@F¾(N	¸O@�CX¹�NO¾(²�NOB�@FB�GMC�9;:¯GML
CD³�C�²�:=¹F:>NO³�C;´�CD²�@/¹¬G;EQ´	GD:=NOC�¼�¹�NOB�GDEQ´�C�G�¼�´3B�HT4�<=<�EQ´	GD:=NOC�º

h � : >	(�, ! a d�d�¼-d)c�e�´OH�H�EM@�CMC�H�@FGD@�¹�GD:=N�B_´�B�HÎGDEQ´�¹QÌ":=B�·nN3¶�¾(N	¸�½
:=B�·¿GM@�À"GX:>B$¸":=H�@FN�º	Ð 9;:=B�H�N	9!N�¶�Ø�n lhØ�n¿²�:>À"@�<=Cc:µC�²�´�CMCD@�H
N	¸�@�E(GDL�@Ã:>¾K´�·�@�º ± L�@t9n´}¸�@F<=@�G(GMEM´�B�C�¶.NOED¾ N3¶ÉGDL�@t²�:>À�½
@F<µCq³�B�H�@�E¿GML�@l9;:=B�H�N	9 :µC¿GM´3ÌO@FB�¼�´3B�Ht:>GMCq¾$NO¾(@FB�GMCÎ´3EM@
²�´OCDCD@�HÒ´OCK¶.@�´3GD³�EM@�C�:=BOGMN1´!B�@F³�EQ´3<qB�@�G�9�N�EMÌ ¹F<=´OCDCD:B4�@FE/º
Ë�<>N�¹QÌ�C¿´�ED@_·�EMN�³�²�@�HIGMN�·�@FGDL�@�EfGMNK¶.N�EM¾kL�N�EM:>Ê�N�B�GM´�<2GD@FÀ"G
?�N}À"@/CFº�Ð»¾_³�<>GD:>½�CD¹�´3<=@¡´3²�²�EMNO´O¹QLq:µC2³�CD@�HÎGMNfH�@�GM@�¹�G�GD@FÀ�G�N3¶
H�:>Ô�@�ED@�B�G�C�:=ÊF@/CFº ± EQ´�¹QÌ":=B�·n:=C�´O¹F¹FN�¾(²�<=:=CDL�@�HÎ³�CD:=B�·f´;²�:>À�@F<>½
9;:µC�@A¾K´	GQ¹QL�:=B�·UCD¹QL�@F¾(@ÉGDL�´3G¿¾(:>B�:>¾(:=ÊF@�C¿<>@/´�C�G�½�C�/�³�´�ED@/H"½
@FEMEMN�E/º 0�G(:=CK´OCDCD³�¾(@�H»GDL�´3G$GM@�À"GK¾(N	¸�@�Cl9;:>GDL�¹�N�B�C�GQ´3B�G
¸�@�<>N�¹F:¯G�J!´�B�H0H�N�@/C$B�N3GU¹QL�´�B�·�@I:>B�CD:>Ê�@�NOE(CDL�´�²�@ÁN	¸�@�E
GD:=¾(@�º}Ð»EM@�¹�@�B�G�@�À"GD@�B�C�:=N�BÉGMN;GDL�:=C�9�NOEDÌ a d)m)eO´OH�H�C�´f²�N�C�GD½
²�EMN�¹�@�CMCD:>B�·(C�GD@F²�GDNK¹FN�EMED@/¹¬G�GMEM´O¹QÌ":>B�·$EM@�CD³�<¯GQCn9;L�@FB�GD@FÀ"G
·�EMN	9fC(N�EIC�L�ED:=B�Ì�CUCD<>:=·�L�GD<=J0¶.EDNO¾ ¶.EQ´3¾(@6GMN»¶.EM´�¾(@�º�Ð¿B
@�H�·�@lH�@�GD@/¹¬GMN�E¿:µCÎ´3²�²�<=:=@�H6GMNp4�B�Ht¹QL�´3EQ´�¹�GD@�E¿C�GMEDNOÌ�@/CFº�Ð
GD:=·�L�G�?�NO³�B�H�:=B�·$ED@/¹¬GM´�B�·�<=@f:µC¡¶.NO³�B�H�´3EMN�³�B�H$GML�@�CD@É¹QL�´3ED½
´�¹�GD@�EMC�´3B�Hh:=C�³�CD@�Hl´�C�GDL�@ 4�B�´�<OGMEM´O¹QÌ":>B�·¿ED@/C�³�<>G�º ± L�@n´3³�½
GDL�N�EQC�EM@F²�N�EDG�GDL�´	G�GML�:µC�@FÀ�GM@FB�CD:=N�BA¶&´�:><=@�HÉ¶.NOE�GM@�À"G�¾(N	¸":=B�·
N	¸�@�E$¹FN�¾(²�<=@�À!?�´O¹QÌ"·�EMN�³�B�H�CFº ± NeN	¸�@�EM¹FN�¾(@KGDL�:=C(²�EMN�?�½
<=@F¾Á¼�GDL�@I<>@/´�C�G�½�C�/�³�´�ED@/H"½�@FEMEDNOEÎ¸	´�<>³�@I¹�NO¾$²�³�GD@/H1H�³�EM:=B�·
GDL�@UB�@F:=·�L"?�N�EML�N"N�HeCD@�´�EM¹QLj:µCA¾(N�B�:>GDNOED@/H2º�0�¶f´tCD²�:=Ì�@K:=B
GDL�@�@�EDEMN�E�N"¹�¹�³�EQC�¼�:>G�:µCc´�CMC�³�¾$@/HÉGDL�´	G�GDL�@�GD@FÀ�GX:µC�¾(N	¸":=B�·
N	¸�@�E�´(¹FN�¾(²�<=@�À,?�´O¹QÌ"·�EMN�³�B�H�¼�´�B�HUGML�@A²�NOC�G�½�²�EDN�¹F@�CMC�:=B�·
C�GD@F²Á:µC;H�:µCD´�?�<>@/H2º

h � :=@FB�L�´3EDG3a d��"¼�d�q�¼�d�n�e	<=N"¹�´	GM@�C�´�B�HÎED@/¹�N�·OB�:=ÊF@�C�GM@�À"G�:=BA¸�:µH�@�N�º
ÐkC�²�<>:>G�½�´3B�H�½£¾(@FEM·�@�:>¾K´�·�@�CD@F·O¾(@FB�GM´3GD:=N�B!GM@�¹QL�B�:O/�³�@I:=C



é �;�¬�3�¯�K�����������F�¯���M�����ÄÞ�í�� � �������M�������(���������Q�M�>�F�������M�M���¡�¬�������¯���$��� � �¡�Q�}�M�3���c�>���/�û���¯���¢�������3�¯�O�M�

´3²�²�<>:=@�H GDN+<=N�¹F´3GD@»GM@�À"GÃ:=Bû:=B�H�:=¸�:µH�³�´�<_¶.EQ´3¾(@/CFº � N�¹F´�<
¹�NO<>NOE�¸	´�ED:µ´3B�¹F@f:µC�³�CD@�H�´�C�GDL�@ÎL�NO¾$NO·�@�B�@F:>G�J$¹FED:>GD@�ED:µ´É¶.NOE
CD@F·�¾(@�BOGQ´	GM:>NOB�º/Ï"@�·�¾(@FB�GM@�HÎED@�·�:=N�B�C�´3EM@¡¹QL�NOCD@FBÉ?�´OC�@/HÉN�B
L�@�³�ED:µC�GD:µ¹FC�º Ö À�´�¾(²�<>@ÃH�@�GM@�¹¬GM:>NOBaEM@�CD³�<¯GQC�CDL�N	9;BÒ:=BÒGDL�@
²�´�²�@�E$:=B�¹F<>³�H�@�¾K´3B"Je¶&´3<µCD@I´�<=´�ED¾KC�º ± L�:µC$:=C$¾(:¯GM:>·�´	GM@�H
?"J0´»¹F³�C�GMN�¾ Â_C8` ¾(N�H�³�<=@ÁGDL�´	G,H�:µCD¹�´3EQH�CK¹F´�B�H�:µH�´	GM@
EM@F·�:=N�B�C¿GML�´	Gh¹�´3B�B�N�GA?�@(EM@�¹�NO·�B�:=ÊF@/H2º ± @�¾(²�NOEM´�<c´�B�´3<=J�½
CD:=C,:=C�´3<µC�Nj³�CD@�H GMN!ED@�¾(N	¸�@I¶&´3<µC�@6²�NOCD:>GD:=¸�@�C�º3D�N�EU@/´�¹QL
¹F´�B�H�:µH�´	GM@KGD@FÀ"GlEM@F·�:=N�Be:=B1´Á¶.EQ´3¾(@�¼2GML�@,B�@�À"Gh¶.EQ´3¾(@U:µC
CD@�´3EQ¹QL�@/H$¶.N�En´ÉGD@FÀ�G;¹F´�B�H�:µH�´	GM@f9;:>GDL,:µH�@�BOGM:=¹�´3<�²�N�C�:>GD:=N�B�¼
CD:>Ê�@�¼�¹FN�<=N�E/¼�´�B�HjC�L�´3²�@�ºH0�¶;C�³�¹QL»´�Be´�ED@/´,:µCAB�N�GÎ¶.NO³�B�H2¼
GDL�@tED@�·�:=N�B :=C�H�:µCD¹�´3EQH�@�H ´�CKB�N�B�½£GD@FÀ�G/º ± L�:µC,´�²�²�EMNO´�¹QL
´�CMCD³�¾(@�C�GDL�´	G;GD@FÀ"GfED@�¾(´�:>B�C;C�GQ´	GD:=N�B�´3EMJ�º

h Í ´�ED:µ´3B�N a d �)eO²�@FED¶.N�EM¾KC�CD:>¾l³�<¯GQ´3B�@�N�³�C�H�@�GM@�¹�GD:=N�Bh´3B�HA?�:>½
B�´�ED:=Ê�´3GD:=N�B_N�¶�L�N�EM:>Ê�N�B�GM´�<�GM@�À"G¡ED@�·�:=N�B�C�º)C�N�<=N�EX¹�<=³�C�GD@FEM:=B�·
:=B � �	´��	?��ACD²�´O¹�@Ka c���e2:=C�²�@FED¶.N�EM¾$@/HUNOB,:=B�H�:=¸�:µH�³�´�<2CD¹�´3B
<=:>B�@/CFº C�<>³�C�GD@�EMC�N�¹F¹F³�EMED:=B�·Î:>B$B�@F:=·�L"?�N�EM:>B�·ÎCM¹F´�Bl<=:>B�@�CX´3EM@
´3B�´3<=J�Ê�@�HhGDN\4�B�HlED@�·�³�<µ´3EM<>J�½�C�²�´�¹�@/HAC�GMED@/´3Ì�C�¹�N�EMEM@�CD²�NOB�H"½
:=B�·¿GMN¿GM@�À"GXC�GMEDNOÌ�@�C�ºI0�Gc:µC�´OCDCD³�¾(@�HAGDL�´3G�GM@�À"G�:µC�²�EM@�¹�:µCD@F<=J
L�NOED:=ÊFNOBOGQ´3<£º ± L�@;:=BOGM@FB�CD@;³�CD@nN3¶2¹�N�<=N�E¡¹F<>³�C�GM@FEM:>B�·A¹FED@/´	GD@/C
´!L�:>·OLa¹�N�¾(²�³�GM´	GM:>NOB�´3<ÎH�@F¾K´�B�H2ºnÐfBa:=¾(²�<>@�¾(@FB�GM´3GD:=N�B
N3¶�GDL�@,´3<=·�NOED:>GDL�¾üN�?�GQ´3:=B�@�HÑ¶.EDNO¾ GML�@U´3³�GML�N�E_ED@�/O³�:>EM@�H
´3?�N�³�G ��kA¾(:>B"³�GM@�C�GDNl²�EDN�¹F@�CMC�´UØF½�CD@�¹FN�B�H(¸":µH�@FNl¹�<=:>²�N�B
´3BtÏ × 0fÂÎ¹¬GQ´3B�@É9�N�EMÌ�C�GQ´	GD:=N�B�º

h Í @/CDCD@F<=N�H�:�´�B�H Í N�H�@�B�´^a c�k)eO²�EM@�CD@FB�G�´qC�J�C�GD@�¾x¶.NOE�?�:=B�´3½
EM:>Ê�:>B�·fGD@�À"G�¶.EDNO¾x?�N"N�ÌÉ¹�N	¸�@�E�:=¾(´�·�@/CFº ± L�@FJÎ³�C�@�´fCD:>¾(²�<=@
·�<=N�?�´3<"GDL�ED@/C�L�NO<=H�:>B�·ACM¹QL�@F¾(@;´	GXGML�@nGM´�:><µCcN3¶�@�´O¹QL$CD:µH�@;N3¶
GDL�@UL�:µC�GMN�·�EQ´3¾Áº ± L�@�:>EA¾(@FGDL�N�H»¹�NOB�CD:=H�@�EMCÉ?�:>B�´�ED:=Ê�´3GD:=N�B
N3¶cN�EM:=@FB�GD@/HUGM@�À"G�º

h ÂqL"JO´ >I(�,�! a c���e�³�C�@�´¿¹�NO¾_?�:=B�@/HAH�@�GM@�¹¬GM:>NOB��}?�:>B�´�ED:=Ê�´3GD:=N�B
C�GM´3·O@A´3B�H6Â_C8`aGMNK@�À"GDEQ´�¹�Gn¹QL�´3EQ´�¹¬GM@FEQC�¶.EDNO¾ÈCD¹F@FB�@É:=¾$½
´3·O@�C�º ± @�À"GU:=C,´�CMC�³�¾(@/H1GMN»?�@Ñ@F:>GDL�@�EU?�<µ´�¹QÌ1NOEK9;L�:>GD@�º
`;@�·�:=N�B�C(N�¶qGML�@6:>¾K´�·�@Á9;:¯GML�?�:>¾(N�H�´�<fL�:µC�GMN�·�EQ´3¾KC(´3EM@
´�CMCD³�¾(@�HAGMN¿?�@�GM@�À"GcED@�·�:=N�B�C�º � N�¹F´3<OGDL�ED@/C�L�NO<=H�:>B�·¿:=C�²�@FED½
¶.N�EM¾(@�HANOBAGDL�@�CD@�EM@F·O:>NOB�CFº/Ï"L�´3²�@n´3B�HhCD:=ÊF@�L�@F³�EM:=C�GD:µ¹FC�´3EM@
´3²�²�<>:=@�HtGDNIED@�6�@�¹�GÎB�NOB�½£GD@�À"GAC�GMEDNOÌ�@/CFº�ÐfBjÂ_C8`àC�GQ´3·O@_:µC
³�CD@�HtGDN,¸	´�<>:µH�´	GM@lH�@FGD@/¹¬GD:=N�BÃ?"JIEM@F¾(N	¸":=B�·KED@�·�:=N�B�C¿9;:¯GML
<=N	9+EM@�¹�NO·�B�:>GD:=N�BÁ¹�NOB�4�H�@�B�¹�@Oº

h � : >	(T, ! a c�q�eÎ@�À"GDEQ´�¹�GI¹�´3²�GM:>NOB�CK¶.EMN�¾ B�@�9fC,¸":µH�@FN C�@F½
/�³�@FB�¹�@�C�º�ffNOED:=ÊFNOBOGQ´3<�´3B�H_¸�@FEDGD:µ¹F´�<�@/H�·�@�¾K´3²�C�N3¶�´¿¸":=H�@�N
¶.EQ´3¾(@�´�ED@I¹�N�¾(²�³�GD@�H!³�C�:=B�·e´ÃÏ"NO?�@�<�NO²�@�EM´3GDN�E/º�Ð¿<>:=·�B�½
¾(@FB�G�N�¶�@/H�·�@/C2:=C�´3B�´�<>J"ÊF@/HqGDNo4�B�HÉL�N�EM:>Ê�N�B�GM´�<><=J�½£NOED:=@FB�GD@/H
GD@FÀ"Gf:>B�C�GM´�B�¹�@/CFº�Ï�´3¾(²�<=@AED@/C�³�<>GMCn:=BIGDL�@A²�´3²�@FEf´3EM@ /O³�:¯GM@
B�NO:=CDJ�¼"C�³�·�·�@/C�GM:>B�·ÉGDL�´3G�GDL�@Î´�<>·ON�EM:¯GML�¾â:µC�³�B�C�³�:¯GQ´3?�<=@f¶.NOE
·�@�B�@FEQ´3<>½�²�³�EM²�N�C�@Î¸":=H�@�N�º

h Ï�´3GDN >I( , ! a c ��e"²�@FED¶.N�EM¾(C�C�:=¾_³�<¯GQ´3B�@�N�³�C�<>N�¹�´3<=:>Ê/´	GD:=N�Bh´�B�H
?�:=B�´3EM:=Ê�´	GM:>NOBÃN�¶n¹�´3²�GM:>NOBÑGM@�À"Gh:=Be¸":µH�@FNÁ¶.EQ´3¾(@/CFº D�:=<¯GM@FEQC
´3EM@h´3²�²�<>:=@�H�GMN,H�@�GM@�¹�G¿¸�@�E�GM:=¹�´3<£¼�L�N�EM:>Ê�N�B�GM´�<�¼�´�B�HÁH�:µ´3·�N�½
B�´�<�<=:=B�@_@�<>@�¾$@�B�GMC�º Ö H�·�@l²�:¯À�@�<=CÎ´3EM@h·�EMN�³�²�@/H6³�CD:>B�·I´�C�½
²�@�¹¬G¡EQ´	GM:>NÉ´3B�H_N�GDL�@�EXL�@F³�EM:µC�GM:=¹�CFº ± @�À"G¡:=CX´OCDCD³�¾(@�HhGDNÉ?�@
9;L�:>GD@O¼O´3²�²�@/´3E¡N	¸O@FEX´AH�´3EMÌ_?�´�¹QÌ"·�EMN�³�B�H2¼	´3B�H(L�´}¸O@nL�N�ED½
:=ÊFN�B�GQ´3<fNOED:=@FB�GM´3GD:=N�B�º D�:=B�´�<f?�:=B�´3EM:>Ê/´	GM:>NOB :µCK²�@FED¶.N�EM¾(@�H
?"JUGML�ED@/C�L�N�<µH�:>B�·(´3Gf´^4�À"@/H2¼�²�EM@�½�CD@�GnGDL�EM@�CDL�NO<=H2º

h Ï�¹QL�´O´3ED½ Í :¯GMED@/´ >I( ,�! a mAk�e�H�@�GM@�¹¬G�N	¸�@FEM<µ´3:µH;GD@FÀ"G�´3B�HÎ·OEM´�²�L�½
:µ¹FCK:=B0¸":µH�@FNe¶.EQ´3¾(@�C�º¡Ë�<>N�¹QÌ�C(N3¶ÉC�:=ÊF@ m l mj²�:>À�@F<µCU´3EM@
@�À�´�¾$:=B�@/H2º ± L�@¿B�³�¾_?�@FE¡N�¶�?�<>N�¹QÌ_²�:¯À�@F<µC¡L�´}¸�:=B�·ACD:>¾(:=<=´�E
·�EQ´}JK<=@F¸�@�<=Cn:µCf¹FN�³�B�GD@/H2º 0�¶�GDL�:µCf¹FN�³�B�G;:=Cf·�EM@�´	GM@FE�GDL�´3B6´
GDL�ED@/C�L�NO<=H�¼�´3B�Hj:¯¶;GML�@,H�J"B�´�¾$:µ¹KEQ´3B�·O@KN3¶nGDL�@U?�<=N"¹QÌe:µC
<=@�CMC¡GML�´3BI´AGDL�ED@/C�L�NO<=HUN�E�·�EM@�´	GM@FEXGML�´3BI´3B�N�GDL�@�E¡GML�ED@/C�L�½
N�<µH2¼�GML�@A?�<=N�¹QÌU:=C;¹F<=´OCDCD:B4�@�HI´�C�GM@�À"G�º

h Ï"L�:=¾ >I(_, ! a m�ØO¼�m�d�e�²�EMN�²�NOCD@,´6¾(@�GML�N�H»GMNÃH�@FGD@�¹�G$´�B�H
?�:=B�´3EM:=ÊF@�¹�´3²�GM:>NOBjGD@FÀ�G(:=B!¸":=H�@�N�º `;@F·O:>NOB�Ch9;:>GDL0L�N�¾(N�½
·�@�B�@FNO³�C(:=BOGM@FB�CD:>G�J ´�ED@Á:µH�@FB�GD:B4�@/H2¼�²�NOCD:¯GM:>¸O@t´3B�H B�@�·O´3½
GD:=¸�@(:=¾K´3·�@/CÉ´3EM@l¶.NOED¾(@/HÑ?"JÑH�NO³�?�<=@$GDL�EM@�CDL�N�<µH�:=B�·�¼2´�B�H
L�@�³�ED:µC�GD:µ¹FCA´3EM@(´3²�²�<=:=@�HÑGDNÁ@F<=:>¾(:=B�´	GM@KB�N�B�½�GM@�À"GAED@�·�:=N�B�C�º
± @�À"G$:µC(´�CMC�³�¾$@/HjGDNe?�@I@�:¯GML�@FE$?�<µ´�¹QÌjN�E(9;L�:>GD@OºXË�:=B�´3½
EM:>Ê/´	GD:=N�BI:µC;²�@�E�¶.NOED¾(@/H,?"JUGML�EM@�CDL�N�<µH�:=B�·(@�´�¹QLÁ¹QL�´�EM´O¹¬GD@�E
C�GDEMN�Ì�@¿:>B�H�:>¸":µH�³�´3<=<=JK³�C�:=B�·$´3B�´OH�´3²�GD:=¸�@fGML�EM@�CDL�N�<µHU¹�NO¾$½
²�³�GM@�He¶.EMN�¾ß´6<>N�¹�´3<¡L�:µC�GDN�·OEM´�¾Áº�Ð C�:=¾(²�<=@K:>B�GD@�E�½£¶.EQ´3¾(@
´3B�´3<=J"CD:µCUGM@�¹QL�B�: /�³�@ÑEM@�H�³�¹�@/C,¶&´�<=CD@Ã´�<=´�ED¾KC�º C�´�B�H�:µH�´	GM@
GD@FÀ"GÑED@�·�:=N�B�CI:=B ·�EMN�³�²�C�N�¶K4�¸�@!´�H�6�´�¹�@�B�G6¶.EM´�¾$@/C6´3EM@
¹�NOB�CD:=H�@�ED@/H2º	Ð�¹F´3B�H�:=H�´	GD@�GD@FÀ"G¡ED@�·�:=N�Bh:µCXH�:µCD¹�´3EQH�@�H_:¯¶�ED@F½
·�:=N�B�C�N�¶�CD:>¾(:=<=´�En²�N�C�:>GD:=N�B�¼�:=B�GD@�B�C�:>G�J�¼�´�B�HIC�L�´�²�@AH�N$B�N�G
´3²�²�@/´3Ef:=BIGDL�@hN�GDL�@�E;¶.EQ´3¾(@�C�º #fN�GD@AGML�´	G;GML�:µC¿´3²�²�EDN�´�¹QL
:=B�¹�NOEDEM@�¹�GD<=JUH�:=CM¹F´�EMH�Cn¾$N	¸":=B�·lGD@�À"GfEM@F·O:>NOB�CFº

h Ï"L�:=B >I( ,�!O" a mAc)ef²�@�E�¶.NOED¾ H�@�GM@�¹�GD:=N�BÒ´3B�H ?�:=B�´�ED:=Ê�´3GD:=N�B
:=B NOB�@6C�GM@F²�?"J1¹�<µ´�CMCD:¯¶.J":=B�·j:>B�H�:>¸":µH�³�´3<¿²�:¯À�@�<=C(³�CD:=B�·!´
CD³�²�²�N�EDGc¸O@�¹�GDN�E�¾K´�¹QL�:=B�@É8�Ï"Ü Í P¬º � N�¹F´�<�·OEM´}J�CM¹F´�<>@¡²�:¯À�@F<
¸	´3<=³�@�C�´3EM@f³�CD@�HK´OCX¶.@�´3GD³�EM@�C�ºOÐ+L�:=@FEQ´3EQ¹QL�:=¹�´3<�C�GDEQ´	GM@F·�Jl:=C
@F¾(²�<=N	J�@/HUGMN(L�´3B�H�<>@ÉGM@�À"GfN3¶�¸}´�ED:=N�³�C;C�:=ÊF@/CFº

h 7Ò:=B�·�@�E >	( , ! a m�n�e�²�@FED¶.N�EM¾KC�?�:>B�´3EM:>Ê/´	GD:=N�BÎN3¶�<=N	9n½�¹FN�B�GDEQ´�C�G
CM¹�@FB�@fGD@FÀ"G�³�CD:=B�·$´_¾(N"H�: 4�¹�´	GM:>NOB,N3¶�#¿:>?�<=´O¹QÌ�Æ C Í ³�<>GD:=²�<>@
´3B�H!Ü¡´3EM:µ´3?�<=@ ± L�ED@/C�L�NO<=H�:>B�·eCD¹QL�@F¾(@ a c)m�e£ºEC�N�EMEM@�CD²�NOB�½
H�@�B�¹�@K9;:>GDLeGDL�@,´3³�GML�N�EhCD³�·O·�@�C�GMCqGML�´	G_¾K´�B�³�´3<cGD³�B�:>B�·
N3¶X´3<=·�NOED:>GDL�¾ ²�´3EQ´3¾(@�GM@FEQC�:=CnB�@�@�H�@/H�¶.N�E;@�´O¹QL�:=¾K´3·O@�º

h 7eN�B�· a m ��e¡<=N�¹F´3GD@K´3B�He?�:=B�´�ED:=ÊF@$GD@FÀ"Gh:>Bj¸":=H�@FNI¶.EM´�¾(@�C�º
± @�À"GU:=CKH�@�GD@/¹¬GM@�H�:=B1GML�@6<>³�¾$:=B�´�B�¹�@6²�<µ´3B�@�º�ÐþØplQd�Ø
²�:>À�@F<X9;:=B�H�N	9â:µCÎ²�´�CMCD@�HÃN	¸�@FEqGDL�@$:=¾K´3·O@�¼�´3B�HtGML�@KH�:¯¶Ä½
¶.@FEM@FB�¹�@$?�@FG�9�@�@FBÃGDL�@(¾K´	À�:=¾_³�¾ü´�B�Ht¾(:=B�:=¾_³�¾Ó·�EQ´�H�:>½
@FB�GQCc9;:¯GML�:>BlGDL�@�9;:=B�H�N	91:=CXH�@FGD@�ED¾(:=B�@�H2º × EQ´�H�:>@�BOGcÊF@�EDN�½
¹�EMNOCMCD:>B�·�CA´3EM@K¶.N�³�B�H!´3B�HeGDL�@�¾$@/´3B!´�B�H»¸	´3EM:=´�B�¹�@K?�@�½
G�9�@F@FBÁÊ�@FEMN3½�¹�EMNOCMC�:=B�·OC�´3EM@A¹�N�¾(²�³�GD@�H�º Õ :>À�@F<µCn³�B�H�@�E;GDL�@
9;:=B�H�N	9x´�ED@É¾K´3EMÌ�@/H,´OC�GD@�À"G¿:>¶�GDL�@A·OEM´OH�:>@�B�GnH�:>Ô�@FEM@FB�¹F@
:µCÉL�:>·OL�¼�GDL�@$¸	´�ED:µ´3B�¹F@l:µCÉ<=N	9A¼�´3B�HtGDL�@K¾(@�´�BÃ:µCÉ9;:>GDL�:=B
´IED@/´�CDN�B�´�?�<=@lEQ´3B�·O@�º ± L�@/C�@$GM@�À"Gh<>:=B�@/Ch´3EM@(¾$@�ED·O@�HÑGDN�½
·�@FGDL�@�E(:>B�GDNj<=N�¹F´3<=:=ÊF@�H!GD@FÀ�GKEM@F·O:>NOB�CFº D�NOE(?�:>B�´3EM:>Ê/´	GD:=N�B�¼
¹�NO<>NOEÎ¹F<>³�C�GM@FEM:>B�·I:µCÉ²�@�E�¶.NOED¾(@�HÑ³�B�GD:=<¡N�B�<>JÁG�9�NI¹F<>³�C�GM@FEQC
EM@F¾K´3:=B�º ± L�@ÉG�9�NK¹�<=³�C�GD@FEQC;´3EM@A´�CMC�³�¾$@/H�GDNU¹�NOEDEM@�CD²�N�B�H
9;:>GDLjGD@FÀ"G_²�:>À"@�<=C_´3B�Hj?�´O¹QÌ"·�EMN�³�B�HÃ²�:>À�@F<µCFº�Âq³�Eh@�À�²�@FED½
:=¾$@�B�GM´	GM:>NOB19;:>GDL�¹�NO<>NOEl¹�<=³�C�GD@�ED:=B�·eL�´�C$:=B�H�:µ¹F´	GM@�H!GDL�´3G
GDL�:=CK´OCDCD³�¾(²�GD:=N�B EQ´3EM@F<=J»L�N�<µH�C(H�³�@ÁGMNj¹FN�¾(²�<=@�À!?�´O¹QÌ�½
·�EMN�³�B�H�C�GDL�´3Gn¹FN�B�GM´�:>BI¹�N�<=N�EQC�CD:=¾$:=<µ´3E�GDNlGDL�@qGD@FÀ"G;¹FN�<=N�E/º

h 7e³ >I( ,�! a m�q�e2H�@�CM¹�EM:>?�@q´lCD¹QL�@F¾(@f¶.NOE 4�B�H�:=B�·l´�B�HU?�:=B�´3½
EM:>Ê�:>B�·ÁGM@�À"G_:=B»:>¾K´�·�@�C�º ± @�À"GD³�ED@,CD@F·O¾(@FB�GM´3GD:=N�Bj:=Ch³�C�@/H
GDN�<=N�¹F´	GM@j²�N�GD@FB�GM:=´�<AGD@FÀ�G6EM@F·O:>NOB�CFº Ö H�·�@»H�@FGD@�¹�GD:=N�Bä:=C
GDL�@FBx´�²�²�<=:>@/HÒGMN 4�B�Hx¹F´�B�H�:µH�´	GM@tGD@FÀ"GÁC�GDEMN�ÌO@�C�¼�9;L�:µ¹QL
´3EM@Î¾$@�ED·O@�H(GMN$¶.N�EM¾ GD@�À"G;EM@F·�:=N�B�CFº"Ë�:>B�´�ED:=Ê�´3GD:=N�BU:µCn²�@FED½
¶.N�EM¾(@�He?"JÃCD¾(N�N�GDL�:=B�·ÁGML�@K·�EQ´}J�CD¹�´3<=@l:=¾K´3·�@U´�B�HÃGDL�@�B
GDL�ED@/C�L�NO<=H�:>B�·f´3G2GDL�@�¸}´�<><=@FJ�C�NOBÎ@�:¯GML�@FE�@FB�HÎN�¶�GML�@X·�EQ´}J�CD¹�´3<=@
L�:µC�GMN�·OEM´�¾Iº ± L�:µCh´�<><=N	9fCq¶.N�EA?�N3GDLj<=:>·OL�GÎGM@�À"G_´3B�HÃH�´�EDÌ
GD@FÀ"GÎGMNÁ?�@(?�:=B�´3EM:=ÊF@�H�º ± L�@(´�<>·ON�EM:¯GML�¾ H�N"@�CÎB�N�GhH�@�GM@FED½
¾(:>B�@I9;L�@�GDL�@FE(GDL�@�GM@�À"GU:µCl<=:=·�L�GKN�EKH�´3EMÌ»?�³�GK:=B�C�GD@�´OH
·�@�B�@FEQ´	GM@�C�G�9�N$NO³�GD²�³�GMC�¼�N�B�@q¶.NOE;@�´O¹QLI¹�´�CD@�º

0�B(C�³�¾(¾K´3EMJ�¼/GML�@FEM@�L�´�C�?�@�@FB(´¿EM@F<µ´	GM:>¸O@F<=JA<=´�ED·O@�´�¾$NO³�B�G
N3¶�9�N�EMÌ_NOB(GD@FÀ�G�@�À"GDEQ´�¹�GD:=N�B(¶.EMN�¾ C�GM:><=<�:>¾K´3·O@�C�´3B�H(:=B�H�:=¸":=H"½
³�´�<�¸":µH�@FNA¶.EQ´3¾(@/CFº�ÂqB�<>JK´É¶.@�9Ò²�´3²�@FEQC¡L�´}¸�@¿¹FN�B�CD:=H�@FEM@�H$GDL�@
GD@�¾(²�NOEM´�<�B�´3GD³�EM@;N3¶2¸":=H�@FNA:=B(GDL�@;GM@�À"G�@FÀ�GMEM´O¹¬GM:>NOB$²�EDNO?�<>@�¾Áº
Ö ´O¹QLÉGD@FÀ�GcH�@�GM@�¹�GD:=N�B_´�B�HA?�:=B�´3EM:=Ê�´	GM:>NOBh´3<=·�NOED:>GDL�¾ä:=BAGDL�@�<>:>G�½
@FEQ´	GM³�EM@�GM@FB�H�C�GDNA¾K´3ÌO@�´Î³�B�: /�³�@fCD@�GXN3¶2´�CMC�³�¾$²�GD:=N�B�Cc´3?�N�³�G
¹F´�²�GD:=N�BÑGD@FÀ�G/º C�N�¾(¾(N�Be´�CMC�³�¾(²�GM:>NOB�Cq:>B�¹F<>³�H�@lEM@�C�GDEM:µ¹¬GD:=N�B�C



�;�¬�3�>�$�����������������M�����ÄÞ�í�� � �������M�����/�K�F�2�����Q�Q�¯�F�������Q�D�����Q���O�������$��� � �¡�Q�}�Q�	���c�>���/�â�O���/�¢���F���3�¯�O�Q� ê

NOB,GM@�À"G¿¹�NO<>NOE�¼�C�GDEMN�Ì�@ÎC�:=ÊF@O¼�?�´�¹QÌ"·OEDNO³�B�H,¹FN�<=N�E/¼�C�²�´3GD:µ´3<�GD@FÀ"G
<=N�¹F´	GM:>NOB�¼cGD@FÀ"GUN�EM:>@�BOGQ´	GM:>NOB�¼¡´3B�H C�GDEMN�Ì�@Á¹�NO<>NOEK³�B�:>¶.N�EM¾(:¯G�JOº
Í N�C�G$GD@FÀ"GlGMEM´O¹QÌ�:=B�·Ñ´�<>·ON�EM:¯GML�¾KClCDNt¶&´�E$´OCDCD³�¾(@UGML�´	G$GD@FÀ"G
EM@F¾K´3:=B�C,ED:=·�:µHÒ´3B�Ha@�À�L�:=?�:¯GQC�CD:=¾$²�<>@O¼�<=:>B�@�´3EI¾(N3GM:>NOB�º D�@F9
²�´�²�@�EMCh:>BjGML�:=C 4�@F<µH»²�EM@�CD@FB�GhNO?�6�@�¹�GD:=¸�@�¼ /O³�´3B�GD:>GM´3GD:=¸�@K²�@FED½
¶.NOED¾K´3B�¹�@¿@�¸	´3<=³�´	GM:>NOB�C�N3¶�²�EMN�²�NOCD@�H�´3<=·�NOED:>GDL�¾KC�º ± L�NOCD@¿²�´3½
²�@FEQC�GML�´	GcH�N¿EM@F²�N�EDG�²�@FED¶.N�EM¾K´3B�¹F@¡@F¸	´�<>³�´3GD:=N�B�C�³�CD@�H�:>Ô�@FEM@FB�G
@�¸}´�<>³�´	GD:=N�B6¹FED:>GD@�ED:µ´(´3B�HÁH�:>Ô�@�ED@�B�GqH�´	GQ´�CD@�GQCF¼�¾K´�Ì�:=B�· /�³�´3B�½
GM:¯GQ´	GD:=¸�@h´�<>·ON�EM:¯GML�¾ ¹�NO¾(²�´3EM:=CDN�B�C�H�:¯ÇU¹�³�<¯G/º

� #,4�4��	��
��}|
0�B(GML�:=C�C�@/¹¬GD:=N�B�¼�9�@fH�@�CM¹�EM:>?�@f´ÉB�N	¸O@F<�´3²�²�EDN�´�¹QLl¶.N�E¡@FÀ"GDEQ´�¹¬GD½
:=B�·ÎGD@FÀ�G¡@�¸�@�BOGQC�¶.EDNO¾àH�:=·�:>GM´�<�¸�:µH�@�N�º ± L�@;´3²�²�EDN�´�¹QL_¹FN�B�CD:µC�GQC
N�¶ÎGML�EM@F@tC�GD@F²�CIg�GD@�À"G�H�@�GD@/¹¬GM:>NOBa´3B�H <=N"¹�´3<=:>Ê/´	GM:>NOB :=BÒ:=B�H�:>½
¸":µH�³�´3<�¶.EQ´3¾(@/CF¼"GM@�À"G¿?�:=B�´3EM:=Ê�´	GM:>NOB�¼�´3B�H�GM@�À"G;GDEQ´�¹QÌ":=B�·_¶.EMN�¾
¶.EQ´3¾(@(GDNÁ¶.EQ´3¾(@Oº 7Ã@,²�ED@/C�@�B�GAG�9�NIGDEQ´�¹QÌ":=B�·6´3<=·�NOED:>GDL�¾KC�g�´
¸O@FEMJf@�ÇU¹�:=@FB�G�GMEM´O¹QÌ�@�E�GML�´	G�´�CMC�³�¾(@/C�GDL�´3G�GD@FÀ"G�ED@�¾K´3:=B�C�ED:=·�:µH
9;:>GDL_GD:=¾$@O¼	´3B�Hl´;GDEQ´�¹QÌO@FE�GDL�´3Gc¹�´3BA¶.NO<><=N	9jGD@FÀ�G�GDL�´	GXC�L�EM:=B�Ì�C
NOE;·�EMN	9fCF¼�EDN�GM´3GD@�C�¼�N�E;N�GDL�@�ED9;:µCD@Î¹QL�´�B�·�@/CFº

Âq³�E¿´�²�²�EMNO´O¹QL,¾K´3ÌO@�C�¶.@F9 ´OCDCD³�¾(²�GD:=N�B�C;´3?�N�³�GfGML�@AB�´3½
GM³�ED@AN�¶cGD@�À"G¿:=B6¸":=H�@FN�ºZ0�B6²�´3EDGD:µ¹�³�<µ´3E/¼�³�B�<=:=Ì�@_´�<><�N�GDL�@�E;GD@FÀ"G
¶.EMN�¾ ¸":µH�@FN�@FÀ�GMEM´O¹¬GM:>NOBx9�N�EMÌÒ:>BäGML�@»<>:>GD@�EM´3GD³�EM@�¼;NO³�Et´3²�½
²�EMNO´O¹QLhL�´�B�H�<=@�C�GD@FÀ"GcN�¶�´�ED?�:>GDEQ´3EMJÉN�EM:>@�B�GM´	GM:>NOB�º�#fNÉ´�CMC�³�¾$²�½
GM:>NOB�CXN�B$GM@�À"G�¹�NO<>NOEXN�E¡CD:>Ê�@f´3EM@;¾K´�H�@Oº ± L�@f´3<=·�NOED:>GDL�¾â:µCXEDN�½
?�³�C�GqGDN,¹FN�¾(²�<=@�À2¼�¹QL�´�B�·�:=B�·K?�´O¹QÌ"·�EMN�³�B�H�CFº #¿NU@�À�²�<=:=¹F:¯GÉ´�C�½
CD³�¾(²�GD:=N�B�CXN�B(<µ´3B�·O³�´3·O@nCM¹�EM:=²�G¡´3EM@;¾(´OH�@�¼O´3<>GDL�NO³�·�L(CD¹FED:=²�GQC
9;:>GDL�NO³�G�CD@F²�´�EM´3GD@/H ¹QL�´3EQ´�¹¬GM@FEQCK´3EM@6¾(N�EM@t¹QL�´3<=<>@�B�·�:=B�·j¶.NOE
GML�@(?�:>B�´3EM:>Ê/´	GD:=N�Be´3<=·�NOED:>GDL�¾ 8�C�@�@KÏ�@�¹¬GM:>NOB c�º d�P¬º�Ð¿<¯GML�N�³�·�L
GML�:=C�´3²�²�EDN�´�¹QLÉ9n´�C�H�@�CD:>·OB�@�HÎ¶.NOE�¹�´3²�GM:>NOBÉGD@�À"G/¼�:>G�9�N�EMÌ�C29�@F<=<
¶.NOE;L�:>·OL�½�¹�N�B�GMEM´OC�G;CD¹F@FB�@ÎGM@�À"G¿´3<µC�N�º

± L�@0ED@�¾(´�:>B�H�@FEÃN3¶KGDL�:=CjCD@�¹¬GM:>NOBûH�@�CM¹�EM:=?�@/CtGML�@!GML�ED@�@
C�GD@�²�CnN3¶cN�³�Ef´�²�²�EMNO´O¹QLU:>B6H�@FGM´�:><£º

��"#!��Z>;@A(8RA>	(L> G (-*�&�. ,�.JR !B& G , ! *���,�(-*�&�.
� >�@A( R�>I(L> G (-*�&�. 
q@�GM@�¹�GD:=N�B1:µC$´�¹F¹FN�¾(²�<=:=CDL�@/H»?"Jj´�B�´3<=J"ÊF:=B�·
<=N�¹F´3<fGD@�À"GM³�ED@t¶.@�´	GM³�EM@�CU´�B�Hb4�B�H�:=B�·!?�<=N�¹QÌ�CKN3¶ÎGDL�@Ñ:>¾K´3·O@
GML�´	GfL�´}¸O@¿GM@�À"GD³�ED@h¹FN�B�CD:=C�GD@�B�Gn9;:>GDLIGM@�À"G�º ± @�À"GM³�ED@A´�B�´3<=J�C�:µC
:µC�²�@FED¶.N�EM¾(@�HÎ:>BhGDL�@¡?�<>N�¹QÌ�½£9;:µCD@ 
¿:µCD¹FED@FGD@8C�N�C�:=B�@ ± EM´�B�C�¶.N�EM¾
8 
 C ± P;H�N�¾K´3:=B�º ± @�À"GD³�ED@É:µCf´3B6´	GDGDEQ´�¹�GD:=¸�@Î¶.@�´3GD³�EM@É¶.N�EnGML�:=C
³�CD@$?�@/¹F´3³�C�@$¸�@�EDJ6CD¾(´�<><�¶.N�B�GhCD:>Ê�@�CÎ¹F´3BÃ?�@(H�@FGD@�¹�GD@/H2¼2@F¸O@FB
:>¶cGDL�@AGM@�À"G¿:µC;B�N�Gf@�´�CD:=<>J�ED@/´�H�´�?�<>@Oº ± L�@ 
_C ± H�N�¾K´3:=BÁ9�´OC
³�CD@�H,¶.N�E�GM@�À"G¿H�@�GM@�¹�GD:=N�BI?�@F¶.N�EM@q:=B a ��e£¼"?�³�G;GML�@A´3²�²�<>:µ¹F´3GD:=N�B
9n´�C;¹FN�B�C�GDEQ´3:=B�@�H�H�N�¹�³�¾(@�BOGf:=¾K´3·O@�C�º

± L�@�?�´�CD:=¹XGD@�À"GcH�@�GM@�¹¬GM:>NOB_´3<=·�NOED:>GDL�¾x:µC�´O¹F¹�NO¾(²�<>:µCDL�@�HA´OC
¶.NO<><=N	9fCFº ± L�@8q	À qf?�<=N�¹QÌ�½£9;:µC�@

 C ± :µC�²�@�E�¶.NOED¾(@/HAN�B_´¿¸":=H�@�N
¶.EQ´3¾(@�º D�NOE�@/´�¹QLK?�<=N�¹QÌ�¼�´�B,C�³�?�C�@FG�N�¶�GDL�@ 
 C ± ¹�N"@�ÇU¹�:=@FB�GQC
:µC,@FÀ"GDEQ´�¹¬GM@�H2º ± L�@jC�³�¾ N�¶AGDL�@e´3?�CDN�<=³�GD@Ã¸	´3<=³�@�C�N3¶AGML�@�CD@
¹FN�@FÇU¹�:=@FB�GMC$:µCK¹�N�¾(²�³�GD@�H ´3B�H1EM@F·�´3EQH�@�H!´OC(´Ñ¾(@�´OC�³�ED@IN3¶
GML�@���GM@�À"G;@FB�@�ED·OJ��lN3¶�GDL�´	Gf?�<=N�¹QÌ�º

± L�@hCD³�?�CD@�G;N3¶ 
 C ± ¹�N"@�ÇU¹F:>@�BOGQC�GDL�´3G;?�@/C�Gf¹�NOEDEM@�CD²�N�B�H
GMNÒGDL�@1²�EDNO²�@�E�GM:>@/C6N3¶$GD@FÀ"GÑ9�´OCtH�@FGD@FEM¾(:>B�@�H @F¾(²�:=EM:=¹�´3<=<>JOº
D�:=B�H�:=B�·1GML�@ÑNO²�GD:=¾K´3<A¹�N"@FÇK¹F:>@�B�GMC�:=C�B�N�B�½�GMED:=¸":=´�<�º�ÐfB+@FÀ"½
L�´�³�C�GD:=¸�@qCD@�´�EM¹QL,9�NO³�<=HUED@�/O³�:>EM@fGMEDJ":=B�·l´�<><2¹�NO¾_?�:=B�´3GD:=N�B�C�N3¶
?�@�G�9�@F@�BÃØÉ´3B�H n)m(¹�N"@�ÇU¹F:>@�BOGQCF¼"NOE
	���
��� (�� ��
����� Ø�� q^ltØ�k�(��²�NOCMC�:=?�:=<>:>GD:=@�C�º}ÐfB_´�<¯GM@FEMB�´	GM:>¸O@¡:=C�´�C�¶.N�<=<>N	9fC�º ± L�@�´}¸�@�EM´�·�@X´3?�½
CDN�<=³�GD@�¸	´3<=³�@�N�¶�@�´O¹QL_¹�N"@�ÇU¹F:>@�BOG�¶.N�E�?�N�GDLlGD@FÀ�Gc´3B�H_B�N�B�½�GM@�À"G

0 10 20 30 40 50 60
0

10

20

30

40

50

60

70

80

90

100

DCT coefficient number

av
er

ag
e 

ab
so

lu
te

 v
al

ue

text blocks
nontext blocks
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?�<=N�¹QÌ"Cq:µCqH�@FGD@�ED¾(:=B�@�H2º C�N"@�ÇU¹�:=@FB�GQCq´�ED@_CDN�EDGD@/H6?"J,GML�@(H�:¯¶Ä½
¶.@FEM@FB�¹�@f?�@�G�9�@F@�BlGM@�À"G�´�B�H$B�N�B�½£GD@FÀ"G�C�³�¾KC�º�C�N"@�ÇU¹�:=@FB�GQC¡´3EM@
GDL�@FB6´�H�H�@�HUNOB�@�½�?"J�½£NOB�@¿:=BICDN�EDGD@/HKN�EQH�@�E�³�B�GM:><�GML�@ÉN�²�GM:>¾K´3<
¹QL�NO:=¹F@�N�¶Î¹�N"@FÇK¹F:>@�B�GMC$:=C$¶.NO³�B�H2º ± L�:=C(²�EMN�¹�@/H�³�EM@�EM@�/�³�:=ED@/C
GDEMJ":>B�·(´3Gf¾(NOC�G n�mK¹�N�¾l?�:=B�´	GM:>NOB�CnN3¶c¹�N"@�ÇU¹�:=@FB�GQCFº

7e@q²�@FED¶.N�EM¾(@�H(GML�@¿NO²�GD:=¾(:>Ê/´	GD:=N�B,:>B,GDL�:µC�¾(´�B�B�@�E�³�CD:=B�·
��¼=Ø�dAd�¼ d � �n?�<>N�¹QÌ�C�8 �)c ��¼ �)m�Ø�GM@�À"Gc?�<>N�¹QÌ�C�¼�q�¼ ��qAd�¼ c�cAq�B�N�B�½£GD@FÀ"G
?�<=N�¹QÌ"CQP¿¶.EDNO¾ ��¼ cAd �U¶.EQ´3¾(@/CÉN3¶�¸":µH�@FNI¶.EMN�¾ 
Î´	GQ´�CD@�GhÐ H�@�½
CM¹�EM:>?�@�H�:=BaÏ"@�¹�GD:=N�B=m�º=Ø�ºED�:=·�³�EM@Vdj¹�NO¾(²�´3EM@�C$GML�@Ñ´}¸�@�EM´�·�@
´3?�C�NO<>³�GM@K¸	´3<=³�@KN3¶n@�´O¹QLj¹FN"@�ÇU¹�:=@FB�GA¶.N�EhGD@�À"G_´�B�HeB�N�B�½£GD@FÀ"G
?�<=N�¹QÌ"C�º 2qC�:=B�·ÑGDL�@�²�EDN�¹F@�H�³�EM@UH�@/CD¹FED:=?�@/H»´3?�N	¸�@O¼�GDL�@UN�²�GM:¯½
¾K´3<n¹�N"@�ÇU¹F:>@�BOGQCh9�@FEM@,H�@FGD@FEM¾(:>B�@�HjGMNt?�@ÃØ�¼ d�¼ c�¼�m�¼ ��¼5q�¼
��¼�Ø�k�¼¡Ø�ØO¼�Ø�d�¼�Ø�n�¼¡Ø��"¼�Ø�q�¼�Ø���¼ d�m�¼5d ��¼5d�n�¼�c�d�¼�´�B�H mAk�¼�:=B
EMN	9n½£¾K´�6�NOE�NOEMH�@FE/º

± L�@Ñ´�?�N	¸O@t¹�N"@�ÇU¹F:>@�BOGÁ¹QL�N�:µ¹�@6NO²�GD:=¾(:>Ê/´	GM:>NOBÒ9�´OCU²�@FED½
¶.N�EM¾(@�H(¶.NOE�L�NOED:=ÊFNOB�GM´3<�GD@�À"G/º�Ë�@�¹�´3³�CD@;GML�@�d	½ 
 
 C ± :µC�CD@F²�½
´3EQ´3?�<>@O¼OGMEM´�B�CD²�N�C�:=B�·lGDL�@A¾K´	GMED:>ÀUN3¶�²�:>À"@�<2¸	´3<=³�@�CnN�¶�´$?�<=N"¹QÌ
¹�NOEDEM@�CD²�N�B�H�C_9;:¯GML!GML�@,GMEM´�B�CD²�N�C�@�N3¶;GDL�@ 
_C ± ¹�N"@FÇK¹F:>@�B�G
¾K´	GMED:>À2ºH0�GÎ¶.NO<><=N	9fC¿GDL�´3GÉ¸O@FEDGD:µ¹F´�<�GM@�À"Gh¹F´3BÃ?�@KH�@FGD@/¹¬GD@/He?�J
4�EQC�G(GQ´3Ì":>B�·ÑGML�@IGDEQ´3B�CD²�N�C�@IN3¶Î´Ñ?�<=N�¹QÌ�Æ C 
_C ± ¹�N"@FÇK¹F:>@�B�G
¾K´	GMED:>À2¼/´�B�HÉGDL�@FB_³�C�:=B�·;GML�@�CM´3¾(@�¹FN"@�ÇU¹�:=@FB�GMC�<=:=C�GD@/H_´3?�N	¸�@Oº
7e@hL�´}¸�@ÎN�?�C�@�ED¸O@�HKGML�´	G¿H�:=´�·�N�B�´3<�GD@FÀ�GqL�´�C;´(¹�NO¾_?�:=B�´3GD:=N�B
N3¶cL�NOED:=ÊFNOBOGQ´3<2´3B�H,¸O@FEDGD:µ¹F´3< 
_C ± GD@�À"Gf@�B�@FEM·�JOº

± L�@/C�@¡NO?�CD@FEM¸}´3GD:=N�B�C�¾(N�GD:=¸}´3GD@cGML�@¡¶.NO<><=N	9;:>B�·�¾(@FGDL�N�HÉ¶.NOE
H�@FGD@�¹�GD:=B�·eGD@FÀ�G(?�<=N�¹QÌ"C�º D�N�E(@/´�¹QL!<=³�¾(:>B�´3B�¹F@ 
_C ± ?�<=N�¹QÌ�¼
GDL�@tL�N�EM:=ÊFN�B�GQ´3<nGD@FÀ"GKGD@�À"GM³�ED@6@�B�@FEM·�J! 
 �"�#e:µCU¹�NO¾(²�³�GD@/H
?"JÑCD³�¾(¾$:=B�·�GDL�@(¹�N"@FÇK¹F:>@�B�GMCÎ<>:µC�GD@�He´3?�N	¸�@Oº�Ï�:>¾(:=<=´�ED<=J�¼�GDL�@
¸�@�E�GM:=¹�´3<"GM@�À"GXGD@FÀ�GM³�EM@�@�B�@FEM·�J$ � �"
%;:µCX¹�NO¾$²�³�GD@/Hl?"JAGMEM´�B�C�½
²�NOCD:>B�·ÑGDL�@ 
 C ± ¹FN"@�ÇU¹�:=@FB�Gl¾K´3GDEM:¯À2¼�´�B�HjGML�@FB1CD³�¾(¾(:>B�·
GDL�@_´3?�N	¸�@A¹�N"@FÇK¹F:>@�B�GMC�ºZffNOED:=ÊFNOBOGQ´3<�´�B�HI¸�@FEDGD:µ¹F´�<2·�EMN�³�²�CnN3¶
GDL�ED@�@_?�<=N�¹QÌ"Cq´3EM@A@�À�´3¾(:=B�@�HÑ´	G¿NOB�¹�@_GDNU@�B�¹�NO³�EM´�·�@AEM@F·O:>NOB�C
9;:>GDL L�:>·OL& 
 �"'#6GMNÑ·�EMN	9 L�N�EM:=ÊFN�B�GQ´3<=<>Jj´3B�H1?�<=N"¹QÌ�Cl9;:¯GML
L�:=·�L ± L�´	G�:µC�¼¡GDL�@Ñ?�<=N�¹QÌ ´3G�EMN	9)((´3B�H+¹�N�<=³�¾(B!*0:>Bx´3B
:=¾(´�·�@É:µC;¾K´3EMÌ�@�H�´�C�GM@�À"Gf:¯¶

 
 �" # 8+(-,.*0/0Ø}P213 � �" # 84(�,5*"P613 � �" # 84(�,5*'1aØ/P
c 1

 
 �" % 84(7/ Ø�,5*�P21& 
 �" % 84(�,5*"P213 
 '" % 84(81aØ�,5*�P
c 9  

9;L�@�ED@: ä:=C;´lGDL�ED@/C�L�NO<=H�º
#f@FÀ"GÉ9�@l¹FN�B�CD:µH�@FEÉL�N	9 GMNI¹QL�N"N�C�@_GDL�@$GDL�ED@/C�L�NO<=H; hº2Ð

4�À�@�HKGDL�EM@�CDL�N�<µH$:=C�³�B�H�@�CD:>EQ´3?�<=@�¼O´�C¡9�@fL�´}¸O@n¶.N�³�B�H$GDL�´3G�GDL�@
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NO²�GD:=¾K´3<�GML�EM@�CDL�N�<µH(¸	´3EM:>@/CX9;:=H�@F<=J_¶.EMN�¾ N�B�@¿¸�:µH�@�N_C�@�/�³�@FB�¹F@
GMNlGML�@AB�@FÀ�G/º

7e@;L�´}¸�@nN�?�C�@�ED¸O@�HÉGML�´	GXGML�@;N�²�GM:>¾K´�<"GDL�EM@�CDL�N�<µHl:=C�¶&´�:>EM<>J
³�B�:¯¶.NOED¾ ´�¹�EMNOCMC(´3<=<n¶.EM´�¾(@�C(N3¶ÎGDL�@tCD´�¾$@6¸":µH�@FN»CD@�/�³�@�B�¹�@Oº
Ð¿<=CDN�¼�H�:>Ô�@FEM@FB�Gf¸":=H�@�NKC�@�/O³�@FB�¹F@�CnN3¶�GDL�@hCM´3¾(@É·�@�B�@FEQ´3<�G�J"²�@
L�´}¸O@lCD:>¾(:=<=´�EÉN�²�GM:>¾K´3<�GML�ED@/C�L�N�<µH�CFº ± L�:µCAC�³�·�·�@/C�GQCfGML�´	GÎGDL�@
NO²�GD:=¾K´3<�GDL�EM@�CDL�NO<=HÃH�@F²�@FB�H�CÉN�BÑ·O@FB�@�EM´�<�¹QL�´3EQ´�¹¬GM@FEM:=C�GD:µ¹FC¿N3¶
GML�@t¸":=H�@FNjGDL�´	G�¹FN�³�<µH�?�@Ã¹�N�¾(²�³�GD@�H�NOEUÌ"B�N	9;B , :<U *�&�U * º
D�N�EU@FÀ�´�¾(²�<>@O¼�²�@FEML�´3²�CUN�B�@6GDL�EM@�CDL�NO<=H :µCU?�@�C�GICD³�:¯GM@�H ¶.NOE
B�@�9fCI?�EDN�´�H�¹�´�C�GMC�¼�9;L�:=<=@e´�B�N3GML�@FEI:=CI?�@�GDGD@FEI¶.NOEÁ¹FN�¾(¾(@FED½
¹F:=´�<=C�º ± L�@l·O@FB�EM@_N�¶�¸":=H�@�N�¾K´}JÁ?�@lÌ"B�N	9;B ,^:JU *�&�U * ¼�N�EÉ´3B
´�<>·ON�EM:¯GML�¾ ¹�NO³�<=H,?�@É³�CD@�H,GDNK´�³�GDNO¾(´3GD:µ¹F´�<><=JKH�@�GM@FEM¾$:=B�@ÎGDL�@
·O@FB�EM@�8&@�º ·�º a¯Ø�m)e.P¬ºJ7Ã@(´3<µC�N�N�?�CD@FEM¸�@/HIGDL�´3Gq<=N	9n½£<=@F¸O@F<�:>¾K´3·O@
¶.@/´	GD³�ED@/C�¹�NO³�<µHK´3<µC�NA?�@¿³�CD@�H$GMN_²�EM@�H�:=¹�G�N�²�GM:>¾K´�<�GDL�ED@/C�L�NO<=H�º
Ï"²�@�¹F: 4�¹F´3<=<=J�¼�9�@UL"J"²�N3GDL�@�CD:>Ê�@�HeGDL�´	Gl¸":µH�@FNe¹�NOBOGMEM´OC�G_¹FN�³�<µH
?�@A³�CD@�H2º

± L�:µC_L"J"²�N3GDL�@�CD:=Cl9�´OCAGM@�C�GD@�H1´�C_¶.N�<=<>N	9fC�º ± L�@�N�²�GM:>¾K´�<
GML�ED@/C�L�N�<µH$¶.N�E�@�´�¹QLK¸":µH�@FN$C�@�/�³�@FB�¹F@f:=BUN�³�E�H�´	GQ´�CD@�G�9�´OC�H�@F½
GM@FEM¾$:=B�@/Hj?�Je@�À�L�´�³�C�GD:=¸�@F<=JtGMEDJ":=B�·t´3<=<�²�NOCMCD:>?�<=@(GDL�ED@/C�L�NO<=H�C
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C�GDEM@�´3¾ ¶.N�E6GML�@�CD@jGDL�ED@�@»¶.EM´�¾(@�C6´3EM@!CDL�N	9;Bx:=B 8.?�P¬º ± L�@
·�EM:µHÑ:=B�H�:µ¹F´3GD@�CAGDL�@K¾K´�¹FEDNO?�<=N"¹QÌ6?�N�³�B�H�´3EM:=@�C�º Í ´�¹�EMN�?�<>N�¹QÌ�C
¾K´3EMÌ�@/H,9;:>GDLÁ´3B ��� �$´�ED@�0�½�¹�N�H�@�H�¾K´�¹FEDNO?�<>N�¹QÌ�C�º�D�N�E;¾K´�¹�½
EMN�?�<=N�¹QÌ"C;GDL�´3GÎ´3EM@h¾(N3GM:>NOB�½�¹�N�¾(²�@FB�CM´	GM@�H2¼�GDL�@l¾(N3GD:=N�B6¸O@�¹�½
GDNOEMC6´�ED@jH�EQ´}9;Ba¶.EMN�¾ GML�@»¾K´�¹�EMN�?�<>N�¹QÌ GDN GDL�@j¹F@FB�GD@�EÁN3¶
GDL�@fED@�·�:=N�B(³�CD@�Hl¶.N�E�¾$N�GD:=N�BU¹FN�¾(²�@�B�CM´	GD:=N�B(:=B$GDL�@f²�ED@�¸�:=N�³�C
¶.EQ´3¾(@�º Ö ¾(²�G�J�¾K´�¹FEDNO?�<>N�¹QÌ�C(L�´}¸O@t¾(N3GD:=N�B+¸�@�¹�GDNOEU<>@�B�·3GML
ÊF@�EDN�º�0�Gf:=CfN�?�CD@FEM¸�@/HU:=B�GML�:µC 4�·O³�ED@ÎGML�´	Gf¾K´3B"JUN�¶�GML�@A¾K´�¹�½
EMN�?�<=N�¹QÌ"Cq¹�NOEDEM@�CD²�NOB�H�:=B�·KGMNUGDL�@_GM@�À"GÎL�´}¸�@h¾(N3GM:>NOBÑ¸O@�¹¬GMN�EQC
GDL�´	G�´O¹F¹�³�EM´3GD@F<=Jf:=B�H�:µ¹F´3GD@XGML�@cGD@FÀ�G/Æ C�¾(N3GD:=N�B�ºIffN	9�@F¸O@FE/¼QCDN�¾(@
N3¶(GML�@!¾(N3GM:>NOBä¸O@�¹�GDN�EQCÁ²�N�:=BOGÃ:>B EQ´3B�H�N�¾ H�:=EM@�¹¬GM:>NOB�C�º 0�B
²�´�E�GM:=¹F³�<=´�E�¼�9�@lNO?�C�@�ED¸O@AGDL�´	GA¾K´�¹�EMN�?�<>N�¹QÌ�C¿¹FN�B�GM´�:>B�:=B�·,¶.@F9
@�H�·�@�C2GD@FB�HÎGDN;L�´}¸O@�:=B�¹FN�EMED@/¹¬G�¾(N3GM:>NOBÎ¸O@�¹�GDN�EQC�º Í ´�¹FEDNO?�<>N�¹QÌ�C
¹�NOB�GM´3:=B�:=B�·KC�GMEDNOB�·$@�H�·O@�C�GD@�B�H�GDNK?�@A¾(NOC�GnEM@F<=:µ´3?�<=@�º

Âq³�E�´�<>·ON�EM:¯GML�¾+H�@/´3<µC29;:>GDLÉGDL�@�CD@X:=CMC�³�@�C�´OC�¶.N�<=<>N	9fC�º × :=¸�@FB
´�<=N"¹�´3<=:>Ê�@�H+GD@FÀ�GtEM@F·O:>NOB+:=B N�B�@e¶.EQ´3¾(@�¼fCD@�´�EM¹QL+GDL�@»B�@FÀ"G
¶.EQ´3¾(@6¶.N�E�´3<=<¿¾K´�¹FEDNO?�<>N�¹QÌ�C$9;L�NOCD@6¾(N3GM:>NOBÒ¸�@�¹�GDNOEMC(²�N�:=B�G
?�´O¹QÌUGDN�´3B"JU²�´�E�GfN�¶�GML�@AGM@�À"G¿EM@F·�:=N�B�º Ö À"GDEQ´�¹�G;GDL�@A¾(N3GM:>NOB
¸�@/¹¬GMN�EQC;¶.EMN�¾ GDL�@/C�@$¾K´�¹FEDNO?�<>N�¹QÌ�C�º�Ï"@F¸O@FEQ´3<�¹�N�B�C�GMEM´�:>B�GMCq´3EM@
GDL�@FB»´3²�²�<>:=@�HtGDNIGDL�@(¾(N3GM:>NOBÃ¸O@�¹�GDN�EQC¿GDN6C�@�<>@/¹¬GÉN�B�<=J6GML�NOCD@
GDL�´	Gq´�ED@A<=:>ÌO@F<=JUGMNU?�@_ED@�<>:µ´3?�<=@�º�ÜX@FEMJ�CD¾(´�<><�¾$N�GD:=N�B6¸O@�¹¬GMN�EQC
8.<=@�CMCXGML�´3BTdA²�:¯À�@�<=C�:>BK¾K´3·OB�:>GD³�H�@}PX´3EM@;B�NO:=CDJl´�B�H$GDL�@�ED@F¶.N�EM@
:=·�B�NOED@/H2º Í N3GM:>NOB,¸O@�¹¬GMN�EQC�¶.EDNO¾ ED@�<=´3GD:=¸�@�<>J(¶.@/´	GD³�ED@�<>@/CDC�¾K´�¹�½
EMN�?�<=N�¹QÌ"CÎ´3EM@l´�<=CDN�H�:=CM¹F´�EMH�@/H2¼�?�@/¹F´�³�C�@lGDL�@FJt´3EM@_B�N3GA<>:=Ì�@�<>J
GDN0?�@e´�¹�¹�³�EQ´	GM@�º ± L�:=C,:=CIH�@�GM@FEM¾(:>B�@/HÒ?"J ´�²�²�<=J":>B�· ´1Ï"N�½
?�@F<�@�H�·O@UH�@�GM@�¹¬GMN�EhNOB»@�´O¹QLe¾K´O¹�EMN�?�<=N�¹QÌ�¼�´�B�He@F<=:>¾(:=B�´	GM:>B�·
¾K´�¹FEDNO?�<>N�¹QÌ�C�GDL�´	G¿¹�NOB�GM´3:=BI<>@/CDCnGML�´3BI¶.NO³�Ef@�H�·�@A²�:>À�@F<µCFº�Ð¿B
´3<>GD@�EDB�´	GD:=¸�@�9�N�³�<µHA?�@�GMN36�³�H�·�@�GDL�@ �D@�H�·O:>B�@/CDC��f¸":µ´fGML�@�L�:>·OL
¶.EM@�/�³�@FB�¹�J 
_C ± ¹�N"@�ÇU¹�:=@FB�GQCFº

± L�@�¾(´�·�B�:>GD³�H�@,´3B�H»H�:>EM@�¹�GD:=N�B»N�¶�GML�@,EM@F¾K´�:>B�:=B�·t¾(N�½
GD:=N�B0¸�@/¹¬GDNOEMC_´3EM@UGDL�@FB1¹F<>³�C�GD@�ED@/H2º50�G$:µCl´OCDCD³�¾(@�HeGML�´	G$GDL�@
<µ´3EM·�@�C�GK¹�<=³�C�GM@FEK¹�NOEDEM@�CD²�N�B�H�C_GDNÃGDL�@Á´�²�²�EMN}À�:>¾K´	GM@,¾(N3GM:>NOB
N3¶�GML�@;GD@FÀ"G¡?�<>N�¹QÌ�º ± L�@¿¸�@�¹�GDNOEMCc:=B$GDL�:µC�¹F<>³�C�GD@�E�´3EM@nGDL�@FBK´}¸�½
@FEQ´3·O@�HhGDNÎJ�:=@F<µH$´qCD:>B�·�<=@�¾(N3GM:>NOBl¸O@�¹�GDN�E�¶.N�E�GML�@�GD@�À"GXEM@F·�:=N�B�º

Ð0GD@FÀ�G¡@�¸�@�BOG¡¹�´3B�B�N�G�?�@nGDEQ´�¹QÌO@�HÉGML�EMN�³�·OL$´�BK0�½£¶.EM´�¾(@�:=B
GDL�:=C�9�´}JO¼�?�@�¹F´�³�CD@E0�½�¶.EQ´3¾(@/C�H�NfB�N�G�¹�NOB�GM´3:=BA¾(N3GM:>NOBA¸�@�¹�GDNOEMC�º
D�NOE�GM³�B�´3GD@F<=J�¼o0�½£¶.EM´�¾(@�CÁ´3EM@ÑEM@F<µ´	GM:>¸O@F<=J EQ´3EM@t:=Bä´�B ÍtÕ�Ö�×
C�GDEM@�´3¾ 8ÄG�J"²�:µ¹F´3<=<=JhN�B�@�@F¸O@FEMJÉGD@�B$NOE�G�9�@�<>¸O@�¶.EQ´3¾(@�CQP¬º ± EQ´�¹QÌ�½
:=B�·(GDL�EMN�³�·�LÁ´3B 0�½�¶.EQ´3¾(@É:=CfL�´3B�H�<>@/H�?"J,´}¸O@FEQ´3·O:>B�·_GDL�@A¾(N�½
GD:=N�B$¸�@/¹¬GMN�EQC�H�@�GD@�ED¾(:=B�@�H_¶.N�E�GML�@;ED@�·�:=N�Bh:=BlGDL�@;B�@�:>·OL"?�NOED:=B�·
¶.EQ´3¾(@�C�º

7e@¿L�´}¸O@n¶.N�³�B�H$GML�´	G�GDEQ´�¹QÌ":=B�·É³�C�:=B�·AGML�@¿²�EDN�¹�@/CDC�´3?�N	¸�@
:µC(·�@FB�@FEQ´3<=<>J /�³�:>GD@6´�¹�¹�³�EQ´	GM@�N	¸O@FE(C�L�NOE�G(¸":=H�@FNjC�@�/O³�@FB�¹F@�C�º
ffN	9�@F¸O@FE/¼	´3B"JhC�¾K´�<><�@�EDEMN�EQC�¾K´OH�@n:>BlGDL�@nGMEM´O¹QÌ":>B�·q¶.EMN�¾ûNOB�@
¶.EQ´3¾(@AGDNUGDL�@lB�@�À"G¿²�EMN�²�´3·O´3GD@ÉGML�EDNO³�·�LIGML�@_@�BOGM:>EM@A<=:¯¶.@FGD:=¾$@
N3¶�GDL�@ÉGD@�À"Gf@�¸�@FB�G/º

7e@�GML�@FEM@�¶.NOED@�@F¾(²�<=N	Jh´Î<>@/´�C�G�½�C�/�³�´�ED@/H"½�@FEMEDNOE�¹�N�EMEM@�CD²�NOB�½
H�@�B�¹�@�CD@�´�EM¹QLA´�EDNO³�B�HÉ´n¸�@�EDJÎC�¾K´3<=<�B�@F:=·�L"?�NOEDL�N�N�H$8�mf²�:¯À�@F<µCQP
N3¶¿GDL�@I<>N�¹�´	GD:=N�B1²�ED@/H�:µ¹¬GD@/H»?"JjGDL�@ ÍtÕ�Ö�× ¾(N3GD:=N�B0¸�@/¹¬GDNOE
´3B�´3<=J"CD:µCFº 0�B�C�GD@/´�H�N3¶X¹�N�¾(²�´�ED:=B�·l²�:¯À�@�<�·�EQ´}J(<>@�¸�@F<µCnH�:=ED@/¹¬GD<=J�¼
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9�@¿²�@FED¶.N�EM¾ GDL�@É¹�NOEDEM@�CD²�N�B�H�@�B�¹�@qC�@/´3EQ¹QLKN�B�<=JKN�B�@�H�·O@¿²�:>À"½
@�<=CK8&²�:¯À�@�<=CA9;:>GDLjL�:=·�Le·�EQ´�H�:>@�BOG¬P¬º ± L�:µCÉ@FB�¹�N�³�EM´�·�@�C¿GDL�@U´3<>½
·ON�EM:¯GML�¾âGMN_¾K´	GQ¹QLUN�B�<>J$N�BKGML�@qGD@�À"G�²�:¯À�@�<=C�´3B�HUB�N3G�N�B(GDL�@
?�´O¹QÌ"·�EMN�³�B�H�²�:>À�@F<µCFº Í ´	GM¹QL�:>B�·KNOB6@�H�·O@�Cn:=¾(²�<>:=@�CfGDL�´3GfGD@FÀ"G
¹�´3B,¾(N	¸O@q´�¹FEDN�CDC�?�´O¹QÌ�·OEDNO³�B�H�C�N3¶cH�:¯Ô�@FEM@FB�G;¹�NO<>NOEMC�9;:¯GML�N�³�G
´3Ô�@/¹¬GD:=B�·$GDEQ´�¹QÌ":=B�·$ED@�<>:µ´3?�:=<=:¯G�JOº

ÍtÕ�Ö�× @FB�¹�N�H�@FEQC�·�@FB�@FEQ´3<=<>J ³�CD@e´0C�@/´3EQ¹QLÒ9;:>B�H�N	9 N3¶
c�d$²�:¯À�@�<=C¿:>B6@/´�¹QL6H�:=ED@/¹¬GD:=N�BtH�³�ED:=B�·U¾(N�GD:=N�B6¹�NO¾$²�@FB�CD´3GD:=N�B
CD@�´�EM¹QL�@/C\a c�ØIe£º ± L�:µC;¹�EM@�´3GD@/C�´l<µ´3EM·�@É¹�N�¾(²�³�GM´	GM:>NOB�¹FNOC�G;´�B�H
´O¹F¹�NO³�B�GMCÎ¶.NOEÉGDL�@UCD<>N	9à²�@�E�¶.NOED¾K´�B�¹�@(N3¶ ÍtÕ�Ö�× @�B�¹�N�H�:=B�·�º
± L�@lGDEQ´�¹QÌO@FEÉ´3<=·�NOED:>GDL�¾k:µCA´3?�<=@lGDN�GM´3ÌO@$´OH�¸	´3B�GM´�·�@lN3¶¡GML�:=C
9;:µH�@,CD@�´�EM¹QLe9;:>B�H�N	9 ��¶.N�Eh¶.ED@�@�º � #fNÑ´OCDCD³�¾(²�GD:=N�B�CAN�BeGDL�@
GMEM´)6�@�¹¬GMN�EMJKN3¶�GD@�À"G¿´�ED@É¾K´�H�@Oº�Ð¿CMC�³�¾$:=B�·U´%cAdl²�:>À�@F<�CD@�´�EM¹QL
9;:=B�H�N	9»H�³�EM:=B�· ÍtÕ�Ö�× @FB�¹�N�H�:=B�·�¼}´;GM@�À"G�@�¸�@FB�G�9�N�³�<=HAL�´}¸�@
GMN�¾(N	¸�@$´	Gh´IC�²�@F@/Ht·�EM@�´3GD@�E¿GML�´3B cAd,²�:¯À�@�<=CÎ²�@FEÎ¶.EM´�¾(@l:=B
NOEMH�@�E�¶.N�EcGDL�@�GMEM´O¹QÌ":>B�·É´3<=·�NOED:>GDL�¾ GDNÎ¶&´3:=<�º ± @FÀ�GX¾(N	¸":>B�·¿GML�:=C
¶&´OC�Gh:µCh¸O@FEMJtEM´�ED@O¼�´�CA:>G_9�N�³�<µHÃGDEQ´}¸�@�<c¶.EDNO¾üN�B�@U@�H�·O@KN3¶;´
c�d)kpl d�m�k�²�:¯À�@F<�¸�:µH�@�N�GMNÁGDL�@KN�GDL�@�Eh@�H�·�@(:>B»´IGML�:>EQHeN3¶;´
CD@�¹FN�B�H2º

2fB�¶.N�EDGD³�B�´3GD@�<>JO¼�CD³�¹F¹F@�CMC�¶.³�<�³�C�@XN�¶�¾$N�GD:=N�BÉ¸�@/¹¬GMN�EQC�:=C2L�:>·OL�<>J
H�@�²�@�B�H�@�BOGqN�BIGDL�@K/O³�´3<=:¯G�J�N3¶cGDL�@ ÍtÕ�Ö�× ¾(N3GM:>NOBÁ¸�@�¹�GDNOEMC�º
0�G,:µCU²�NOCMCD:>?�<=@18�´3<>GDL�NO³�·�LÒEQ´3EM@/PlGMN!@FB�¹FN�H�@Ñ´j¸":=H�@FN!³�CD:=B�·
NOB�<>J 0�½£¶.EM´�¾$@/CF¼ON�E�GDNh³�C�@Î´h¸�@�EDJ(CD¾(´�<><�C�@/´3EQ¹QLK9;:>B�H�N	9ÒH�³�ED½
:=B�·A¾(N3GM:>NOB$¹FN�¾(²�@�B�CM´	GD:=N�B�º ± NÉL�´�B�H�<=@nGDL�@/C�@f¹�´�CD@�C�¼	9�@f´�<=CDN
:=B�¹�<=³�H�@n´¿CD:=¾$²�<>@�GDEQ´�6�@/¹¬GDNOEDJ�½�?�´�CD@�Hq²�EM@�H�:µ¹¬GM:>NOBlCD:>¾(:=<=´�E�GMN � :
´�B�H 
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6�@/¹¬GDNOEDJ6N�¶�GML�@(GD@FÀ�GAEM@F·O:>NOBÑ:µCÉÌ�@F²�G�º�Ð;¶ÄGM@FEA²�@FED¶.N�EM¾(:>B�·�GDL�@
¾(N3GM:>NOBK¸�@/¹¬GDNOE�½�?�´OC�@/HhGMEM´O¹QÌ�:=B�·h´�²�²�EMNO´�¹QLKH�@/CD¹FED:=?�@�HK´3?�N	¸�@O¼
GM@�À"GX¾$N�GD:=N�Bh:µCXCD@F²�´�EM´3GD@F<=JÎ²�ED@/H�:µ¹¬GD@/Hh³�CD:=B�·¿GML�@n²�´�C�G�GDEQ´�6�@�¹�½
GMN�EMJ�º2Ðâ<=@�´OC�GD½�C;/�³�´3EM@�½�@FEMEMN�EfCD@�´3EQ¹QLt:µCÎ²�@�E�¶.NOED¾(@�HÃ´3EMN�³�B�Ht´
B�@�:>·OL"?�NOEDL�N"N�HhN�¶�GML�@;²�EM@�H�:µ¹¬GM@�H$<=N"¹�´	GM:>NOB�º ± L�@;<=N	9�@/C�GX@FEMEMN�E
N�¶2GDL�:µC�CD@�´�EM¹QL(:µC�¹FN�¾(²�´3EM@�H$GMNhGML�@¿<=N	9�@/C�G¡@�EDEMN�E¡¶.N�³�B�H,H�³�ED½

:=B�·¿GML�@�¾$N�GD:=N�Bh¸O@�¹�GDN�ED½�?�´�CD@�HACD@�´�EM¹QL�º	Â¿¶�GDL�@�CD@¡G�9�Nq¹QL�NO:=¹F@�C�¼
GDL�@A<>N�¹F´3GD:=N�BI9;:¯GMLÁGDL�@A<=N	9�@�C�G�@�EDEMN�En:µC;¹QL�NOCD@FB�º

± @�À"G�CDN�¾(@�GM:>¾(@�C�CD¹FEDNO<><µCcN�BKNOEXN3Ô,GML�@¿CM¹�EM@F@�B�¼�CD³�¹QL$GDL�´3G
:=B(CDN�¾(@�¶.EQ´3¾(@�CcNOB�<>Jl´q²�N�EDGD:=N�B$N3¶�GDL�@nGD@�À"G¡@�¸�@FB�GX:µCc¸�:µCD:>?�<=@�º
7e@�:=B�¹�<=³�H�@IC�²�@�¹F:=´�<�¹�´�CD@�Ch:=B»GML�@I´�<>·ON�EM:¯GML�¾ ¶.NOElL�´3B�H�<=:=B�·
GDL�:=CfG�J�²�@AN3¶c¾(N3GM:>NOB�º ± @FÀ"Gf@�À�:¯GM:>B�·(GDL�@É¶.EQ´3¾(@A:µC�GDL�@h@/´�CD:>@�E
¹F´OC�@Oº ± L�@Á¾(N3GM:>NOB�H�@�GD@�ED¾(:=B�´	GM:>NOB C�GD@�²�CUH�:µCM¹�³�CMC�@/H�´3?�N	¸�@
´3EM@A´3²�²�<>:=@�H�N�B�<=JUNOB,GML�@A²�NOE�GM:>NOB,N�¶�GML�@ÎGD@�À"Gf@�¸�@FB�GnGDL�´	G;:=C
¸":=CD:=?�<>@Oº 0�¶�GDL�@U¹FN�¾(²�³�GM@�He¾(N3GD:=N�Be:=B�H�:µ¹F´	GM@�CÉGML�´	GAGML�@(GD@FÀ"G
@F¸O@FB�Gc:=C�@�À�:>GD:=B�·qGDL�@�¶.EQ´3¾(@�¼/GDL�@�GMEM´O¹QÌ�@�HAGD@�À"GX?�N}ÀÉ:µCX¹�<=:=²�²�@/H
´	G;GML�@A¸":=H�@FN$¶.EM´�¾(@Î?�N�³�B�H�´3EMJ�º

± @�À"GcCM¹�EMN�<=<=:>B�·q:>B�GMN¿GML�@n¸�:µH�@�Nq:µC�¾$NOED@�H�:>ÇK¹F³�<>G�¼3?�@�¹�´3³�CD@
GDL�@tC�²�´3GD:µ´3<;@FÀ�GM@FB�GUN3¶qGDL�@ÁGM@�À"GK@F¸O@FB�GK:=CKB�N3GKÌ"B�N	9;B�º17e@
9�N�³�<µH,<=:=Ì�@ÎGDL�@ÎGMEM´O¹QÌ�@FE�GDN(?�@A´3?�<=@¿GMNK´3³�GMN�¾K´	GM:=¹�´3<=<>JKEM@�CD:>Ê�@
GDL�@_GMEM´O¹QÌ�:=B�·U?�N}ÀÑ´�C¿¾(N�EM@hGD@FÀ"GÎ@�BOGM@FEQCfGML�@l¶.EM´�¾$@Oº ± L�:=Cq:=C
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