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} ZNOGMHd$Y���MPOGC FPK�D$Q6D�����YEC�KN��KND$Qm�H� ~�~ D$M F^���+��FHY�����I ~ OGM FPK�C���ZNOGMHZ\�iF���D$��YX���HYE�
KNQ ��Y���K�C9OGZ
��KNOGd$Q�D$� FPK�C���I#OGM�Y�F��pD���C�Z�OR�H� ~ ORFHFHY�M�Q'CEZ�OG���HK���C9ORFHKND$Q ���+��FHY�����>��tQ�CEY O;�HY FgD�����Y9ORFH��MHYE�
OGQ��XF ��Y!����Q�C FPKNDGQ�����D$MH� D��&F���Y�CEZ�OG���HK"��Y�M���O�[GY �8YEY�Q�C#��D$�HYEQTI(F���Y CEZ�OG���HK���Y�M�K�����Y���KNd$Q�Y��
FPD;D ~ FPKN��KN��YV�HDG��YXCED$��F$����Q�C FPK�D$QT>X_%��Y�Q
F���Y�CED$��FH� D��pF ��Y ��K�&8Y�M�Y�Q(FkF�� ~ YE� D�� Y�M�MHD$M��
C9ORQ �8Y6� ~ YEC�K"��Y�� Y('�ORCEFPZ\�$I�F���Y6D ~ FHKN�V��� CEZ�OG���HK���Y�M2��O9�0�&Y6��YE�HK�d$Q�Y�� FHD5��KNQ�K���K��HY
F���YmY)' ~ Y�C FPY�� M�KN� *,+`Ut����O'OGQ��.- OGM�F�It���0/�1�21> �3��Y ~ OGM�FHKNCE��Z�OGM4��Y�ORFP��M�Y���YEF;ORQ��0F���Y
����Q�C FPK�D$Q�OGZ5��D$MH� C#��D$��Y�Q F���YEQ ��Y6��Q�Y7��D8�9�pY�ZNZLF���Y ~ Y�M:��D$MH��OGQ�CEY6D��^F���Y6C�ZNOG�H��K���YEM
O ~�~ MHD(OGC#��Y�� F���Y � O9�$YE��; ~ Y�M<��DGMH��OGQ�C�YR>

=�Q���OGQ(�VM�Y9OGZ>� D$M�ZN��O ~�~ ZNKNC�ORFPK�D$Q��EI���D?�pYE[$YEM�I�F���O�FcC�D$� FpD��8��K�&8Y�MHYEQ(F�F�� ~ Y��cD��8Y�M�MHD$M��
KN��D��:FPYEQ Q�DGF$*�Q�D?� Q ORF�F���YXFPK���Y D�����Y���KNd$Q�KNQ�d F ��YXC�ZNOG�H��K���YEM�>4�tQ�Y ORZN�HD@��Q����xO ~�~ Z�K"�
C9O�FPKNDGQ��A����YEMHYVF ��YVC�DG��FP�k��KNd���F C#��OGQ�d$YXD�[$Y�MtFHKN��YG>CB���M�F���Y�M�I �HD$��YgCED$��FH�kC9OGQ�Q�DGFk�&Y
� ~ Y�CEK���YE�ED���OGQ(FHK�F O�FPK�[GY�Z\�$>4=�Q ����C#� ��K�FH��ORFPK�D$Q��F�pY�M�Y���D$M�F^FPD�� ~ Y�CEK��:�+KNQ�d;F ��Y C�ZNOG�H��K���YEM
KNQ�F���Y5��D$MH� D���OGQ OR��S�����FPOG��Z�Y�OGQ��iO M�Y�C�YEK�[GY�M D ~ YEMPORFHKNQ�d C#��OGMPORCEFPYEMHK���FPK�CHGJILKNMPO�C���M [$Y
D$��FPOGKNQ�Y�� �(� ��YEF�FPKNQ�dgF���Y F���M�Y�� ��D$ZN� FHDg[ROGMHK�D$��� ~ D$���HKN��ZNY [ROGZ���Y��E> } QiY('�OG� ~ ZNY�D����H��C#�
OGQQILKNM C���M�[$YgKN� � ��D?� Q K�QQB)K�d$��M�Y��G>!=�QmF���Y Y('�OR� ~ Z�YGI�F���YgC�ZNOG�H��K���YEM �V����F C�ZNOG�H��K��:�
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B)K�d$��MHY'�$� } Q,ILKNM CE��M�[GY
��D$MiO5��Y���K�C9OGZ ��K�OGdGQ�D$��FHKNC�FPY�� F���D$MiOG��Q�D$MH��OGZ F��(�+MHD$K��
C�DGQ���K�FHKND$Q >#�3��YcFHMH��Y ~ D$��K�FPK\[$Y�MHORFPY�CED$MHM�Y�� ~ D$Q�����FHD�F���Y ~ M�D$��OG��K�ZNK\F��LF ��ORF#Os��KNC#* ~ O�FPKNYEQ(F
� KNZ�Z �8Y6��K�OGd$Q�D$�HYE� OG� �HK�C#*�I F ��YQ��OGZ��HY ~ D$��K�FPK\[$Y�FPD F ��Y ~ M�D$��OG��K�ZNK\F�� F���ORF OR��Y9ORZ�F��(�
~ ORFHKNYEQ�F3� K�ZNZT�&Yk��KNOGd$Q�D$��Y���OG��KNZ�Z1>

O ~ ORFHKNYEQ�F�; ��C�D$Q���K�FPK�D$Q OG��Y�K�F ��Y�MtOG��[$YEMH��Y�DGMt�8YEQ�KNdGQT>k�3��YX��ORFPO KNQmF ��YVY('�OR� ~ Z�YN� OG�
D$��FPOGKNQ�Y��S��MHDG� F ��YX� � =�=mOGC#��KNQ�YUT/Y9ORMHQ�K�Q�d MHY ~ DG�HK�FHD$M��GI/OGQ�� M�Y ~ M�Y���Y�Q(FP�^F���YXM�Y�����Z�FH�
D��sO;Q����g�8YEM D��p��KNOGd$Q�D$� FPK�CVFPY�� FP�$��D$MxOG��Q�DGMH��OGZ)F��(�+MHDGKN�
C�D$Q���K�FHKND$Q��E> } Z�KNQ�Y�OGMkC�ZNOG�:�
�HK"��Y�MF� OG�x���HYE�TI ~ MHD+����CEKNQ�d�OiC�DGQ�FHKNQ���D$���xDG��F ~ �3F9I#OGQ�� O F���M�Y��<��D$ZN� KN� ~ Z�OGCEY��
� ~ D$Q
F���Y D$�3F ~ ��FLFPD���YEFHY�M���K�Q�YkF���Y���Q�OGZ�C�ZNOG�H��K���C�ORFPK�D$QT>��!� D2MPORFHY��LC9OGQ6�&YxC9OGZ�C���ZNORFPYE����DGM

�



OGQ(���HYEMHKNYE��D��)C�ZNOG�H��K���C�ORFPK�D$Q�����F���Y^FPM���Y ~ D$��K�FPK\[$YxOGQ�� ��OGZN��YxQ�Y�d(ORFHK�[GY MHORFPYE��>�_%��Y�Q6OGQ
OG��[GY�M��HYxC9OG��YxK�� �����������
	���
 CEZ�OG���HK"��Y���OG� OG�3[$Y�M��HYRI8OgFHMH��Y ~ D$�HK\FPK\[$YF��OR��D3CEC���M�MHY�� I�OGQ���O
��OGZ��HYkQ�YEd(ORFPK\[$YL����YEQ6O �8YEQ�KNd$Q;C�OG�HYxKN����� �����������
	���
 CEZ�OG���HK"��Y���OG�LOG��[GY�MH��YG> � �i[ROGM��+KNQ�d
F���YsZNY [$Y�Z�D���F���YpF���M�Y�� ��D$ZN�TIG��K�&8Y�M�Y�Q(F���YEd$MHYEY��cD���FPM���Y ~ D$�HK\FPK\[$YsORQ��H��OGZN��Y ~ D$�HK\FPK\[$YsMHORFPYE�
C9ORQ��&YxOGC#��KNY [$YE�TI ~ MHD+����CEKNQ�dXF���YPILKPM�>
�3��YHILKPM C���M�[$YP��OG�L�8YEY�Q�� ��D?� QmFHD��&YxO�����Y6����Z#��Y�C#��OGQ�KN�H� KNQ�C�D$� ~ OGM�KNQ�dXF���Y

~ Y�M<��DGMH��OGQ�C�Y�D�����K"& YEMHYEQ�FVC�Z�OR�H�HK"��Y�M���+ � MPOR��ZNY �$Is���G����I#UtY T/D$Q�d �
	������ Is���$�G��I -�OGQ�Z�YE�
OGQ���=�C�J YEKNZ1I��9�$� 1�I�T�D�[GY�ZNZ �
	������ I��9�$�0/R�TI -�OGZ ~ YEMHQ �
	������ I����$����IGb�MHD�[$D$� FpOGQ���B�O?�pC�Y FHF�I
���$� /3I�B � Y FP� OGQ�� b�K�C#*GYEF�F9I ���$� � 2�> �3��Y;OGMHY�Om��Q���Y�MVF���Y�ILKNM G����FILKPMNO^C���M [$YiK��
OGZ��HD�*�Q�D?� Q5OG�kF���Y _ K�ZNCED?'3D$Q
� F ORFHKN��FHKNC�+`UtY T/D$Q�d �
	������ Ic���$�$�3I -�OGQ��TIc���$�0/3I -�OGQ�Z�YE�
OGQ���=�C�J YEKNZ1I ���$� � I -�OGQ�ZNYE� OGQ���=�C�J Y�K�Z1I8���$� 1�2�> T/D�[$Y�Z�Z�� �
	���� I>��D$M�Y)'�OG� ~ ZNYRI�����YkF���K��
��FPORFPK���FHKNC OG�pOxCEMHK\FPY�M�KND$Q4��D$M���Y�ORFP��MHYL�HY�Z�Y�C FPKNDGQ�K�Q�O^Z�ORMHd$Y�D$����FPY FPM�KNC�� ~ M�D$��ZNYE� KNQ([GD$Z�[+KNQ�d
 �H��Y9O�FP��M�Y��LOGQ��Q/�!�!#"�!�!�!VC9OR�HY��E>

�$�CILKNM I ��D?�pYE[$YEM�I&KN� O d$MHDG�H� �HK�� ~ Z�K���C�ORFPK�D$Q2D���F ��Y^KNQ ��D$M��2O�FPKNDGQ C�D$Q([GYE�$YE� �(�;O
ILKNM I$OR�)Q�DGFHY��XK�Q + -�OGQ�� I����$�0/ 2 >��3��YsC�DG��FP�)D�����K�&8Y�M�Y�Q(F�D ~ YEMPORFHKNQ�d ~ D$K�Q(FP�)Q�Y�Y��VFHDt�&Y
F O�*GY�Q'KNQ(FPDiCED$Q���KN��YEMPORFHKND$QT>U- OGQ�� ����M�F ��Y�M^����d$d$YE��FP�^F���KN�tFPD;�&Y�OGQ'K�� ~ D$M F OGQ(FC��ORCEFPDGM
����YEQ F ��Y
ILKPM CE��M�[GY��iD��^F���Y6C�ZNOG�H��K���C�ORFPK�D$Q0� �3� FPYE��� F ��ORFiORMHY6�&Y�K�Q�d5C�DGQ��HK���Y�M�Y��
C�M�D$�H�E>pB3��C#�6ORQ�Y('�OR� ~ Z�YkKN��K�ZNZN����FPMHORFPYE� KNQ B)K�d$��M�Y �
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System 1
System 2

B)K�d$��MHY � ���3��YNILKPM CE��M�[GY���D���F��pD�CEZ�OG���HK"��C9ORFHKND$Q;� �3� FPYE���LC�M�D$�H�E>

�3��KN� ~ O ~ YEM�KN��OR�8D$�3F�C�D$�g��KNQ�K�Q�dtCEZ�OG���HK���Y�MH��FPD^OGC#��K�YE[GYL��Y��HK�MPOG��ZNYsD ~ Y�MHORFPK�Q�d ~ D$KNQ(FH�
F���ORFs��DgQ�DGF ��ORZNZ&D$QiOGQ(��D��/F���YCILKNMaC���M [$YE��D��/F���YtO�[ROGK�Z�OG��ZNY C�ZNOG�H��K���C�ORFPK�D$Q�� �+��FPYE���E>
=�D$M�Y � ~ YEC�K"��C9OGZ�Z��GI �pYg�<��D?��F���O�FtO C�D$Q([GY)'
����Z�Z/�2O9�;�&Y���DGMH��Y��TI�Y�Q�C9O ~ ����Z�O�FPKNQ�d�F���Y
% �8YE��F ;&D ~ Y�MHORFPK�Q�d ~ D$K�Q(FP�LD�����OGQ(�;C�Z�OR�H�HK"��C9O�FPKNDGQ�� �+��FPYE���E>�_ Y ~ MHD�[+KN��Y O�F ��Y�DGMHY�� FHD
� ��D8� F ��ORFpOGQ�D ~ YEMPORFHKNQ�d ~ D$KNQ(F�D$Q F���YLC�DGQ�[GY)' ����ZNZ�K���M�Y9OGZ�KN�HOG��ZNY�K�Q ~ MPOGC FPKNCEYG>)_'Y OGZN��D
D$Q OGQ5OGM FPK"��C�KNOGZNZ\�mCED$Q���FHMH��C FPYE� ��ORF O;�HY F9I�ORQ�� D$Q F���Y�MHY�OGZ	� DGMHZN� F��(�+MHD$K�� ��KNOGd$Q�DG�HKN�
��ORFPO�>

�
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_'Y2F���K�Q *
D��LOGQ ILKPM CE��M�[GY;OG�VM�Y ~ M�Y��HYEQ(FPKNQ�d C���M [$YgS�D$KNQ�KNQ�d�Om�HY FXD�� ~ D$KNQ(FH�gKNQ5OGQ
ILKNM � ~ OGCEYG> } ~ DGKNQ(F G=<?>%@�"BAC>)@ OtMHY ~ MHYE�HYEQ�FH�VOGQ
Y('�K���FHKNQ�d;C�ZNOG�H��K���YEMED�I/F���ORF^C�ZNOG�H��K���YEM
~ M�D3����C�KNQ�dP��OGZ��HY ~ D$��K�FHK�[$YE� � K\F��2O ~ M�D$��OG��K�ZNK\F��GFEH G=<JI?KMLON >QPRLTSMA*S=U?N�VW<X>)@ O I3OGQ���FPMH��Y
~ D$�HK\FPK�[GYF� K�F � ~ MHD$��OR��KNZ�K�F��YFEH GZA*H\[]N >)PRLTS^A*S^U?N�V_AC>)@:O >
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Y)'3K���FPK�Q�d�C�Z�OR�H�HK"��Y�ME>s�cOGC#��D���F���Y��HYxY)'3K���FPK�Q�d�C�Z�OR�H�HK"��Y�M��5� OG�L��Y6��Q�Y��6�(�;F���YxF ��MHYE� ��D$Z��
����Y��TIcD$Q5F ��Y D$��F ~ ��FXD��LF ��Y Z�KNQ�Y�OGM ��D+��Y�Z�I)FPDm�+K�Y�ZN� O ��Q�OGZpC�Z�OR�H�HK"��C9O�FPKNDGQE��D$MgY�OGC#�
FPYE��F C9OG��YG> �3��Y �(� ~ DRF���YE�HKN�xFPD��8YEKNQ�d;FPYE��FHY�� � OG�xF���ORF OGZ�Z)F���Y ~ D$KNQ(FH�xDGQ F ��Y���ORC�YEFH�
D��#F���YxC�DGQ�[GY)' ����ZNZ�I�C�DGMHMHYE� ~ D$Q���K�Q�dXFPD�C�ZNOG�H��K���YEMH��F���O�F5�pY�M�Y Q�DGFLC���M�MHY�Q(FHZ��;O9[ROGKNZNOG��Z�YGI

�
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B)K�d$��MHY � �p�3��YgCED$Q([$Y('S����Z�Z#CED$Q(F OGK�Q�KNQ�d F ��YHILKPM D���O�ZNK�Q�Y9OGM���D+��Y�Z�KN�3��D$��Q��T>��3��K��
����ZNZ)KN�tF���Y � ILILKNM D��cF ��Y �HYEFxD���M�Y9OGZ�KN�POR��ZNYVCEZ�OG���HK"��Y�M�� ~ MHD+����CEY�� ��MHD$� F���Y �HY F^D��
Y)'3K���FPK�Q�d ZNK�Q�Y9OGM C�Z�OR�H�HK"��Y�M��

C�DG��ZN�6�&YVM�Y9OGZ�KN�HYE�m�(�mO ~�~ Z�KNC9O�FPKNDGQ�D��c�3��Y�D$M�Y�� �gD���F���K�� ~ O ~ YEM FPD�F���YV��YEFkD���[$Y�M FPY('
C�ZNOG�H��K���YEMH�E>��3��Y � ILILKNM KNQ���KNC9O�FPY��pF���YtY(' ~ YECEFPYE� ~ Y�M:��D$MH��OGQ�CEYGI3D�[GY�MsF ��YkC�D$� ~ Z�YEFPY
MPORQ�d$Y�D�� ��OGZN��Y ~ D$�HK\FPK�[GY�MHORFPYE��I�F ��ORFsDGQ�Yt��KNd �(F���D ~ Y FPDVOGC#��KNY [$Yk����KNQ�d F���K��sO ~�~ MHD(OGC#� >
B)K�d$��MHY � ~ ZNDGFH�sF���Y � ILILKPM D�[$YEMLF ��Y$ILKNM D���F ��Y^ZNK�Q�Y9OGMp��D+��YEZTD$QiF���YtFHY�� F ��ORF O�>
��D [ROGZ�KN��O�FPY
F���Y �(� ~ DRF���YE�HKN�6F ��ORF�F���Y C#��ORMPOGC FPY�M�KN� FPKNC'C���M [$Y KNQ���KNC�ORFPYE� �(� F���Y

� ILILKPM CED$��Z��5OGC FP��OGZ�Z�� �&Y2DG��F OGK�Q�Y�� I)O;F���K�MH� ��ORF O��HYEFgD�� � !�!�!;[ROGZ�KN��O�FPKNDGQ C�OG�HYE�� OG��dGY�Q�YEMPORFHY��T>,�3��KN�X[ROGZNK���ORFHKND$Q5��ORF O
�sOR� ~ M�D3CEY����HY��0��� F ��Y;ZNK�Q�Y9OGMX��D+��Y�Z�> �3��Y
F���MHY��<��D$Z����kC�D$M�MHYE� ~ D$Q���K�Q�d FPD F ��YXY)'3KN� FPK�Q�diC�ZNOG�H��K���YEMH�kKNQ�F���YXCED$Q([$Y)'7����Z�Z �pY�M�Y�Y�OGC#�
O ~�~ ZNKNYE�iFPDXF���Y^D$�3F ~ ��FH� D���F ��Y^ZNKNQ�Y9OGMs��D+��Y�Z�I ~ MHD+����CEKNQ�d�OXQ����V�&Y�MLD����HYEFH� D��)CEZ�OG���HK"�
��C�ORFPK�D$Q���>NB�D$MkOGQ(� ~ D$KNQ(FkDGQ'O ��ORC�YEFxD��cF ��Y4����ZNZ�I/OiC�Z�OR�H�HK"��C9O�FPKNDGQQ��D$M^OGQ
KNQ���K�[+KN����OGZ
[ROGZNK���ORFHKND$QXC�OG�HYtCED$��Z��2�&Y D$�3F OGK�Q�Y�������MHOGQ���D$��Z��V�HY�Z�Y�C FPKNQ�dgD$Q�Y D��TF ��Y�CEZ�OG���HK���C9ORFHKND$Q��
��OG��Y^�(��F ��Y F��pD2Y('3KN��FHKNQ�d�C�ZNOG�H��K���YEMH� ORFLF���YxY�Q�� ~ D$K�Q(FP� D���F ��Y���ORC�YEF�> } �L��Y���C�M�KN�&Y��
OG�&D�[$YGI�F ��KN� ��Y F���D+��D$Z�D$dG� Z�Y9OG��� FPD�F���Y�MHY9ORZNKN�HORFPK�D$Q D��sF���Y �HY FXD���CEZ�OG���HK���Y�MH�gD$Q F���Y
��OGCEYEFP� D��#F���Y�����Z�Z1>

B)KNdG��MHY � ~ Z�DGFP�VF ��Y;C#��OGMHOGCEFHY�MHK���FHKNCiC���M�[$Y�d$K\[$Y�Q F ��Y;�HYEF�D��LM�Y9OGZ�KN�POR��ZNY CEZ�OG���HK"��Y�M��
KNQ���KNC�ORFPYE�U� K\F�� F���Y � ILILKPM�OGd(OGK�Q���F�F ��YCILKPM D��8F���YLZNK�Q�Y9OGM)��D+��Y�Z�I(D$Q F���Y�[ROGZNK���O �
FPK�D$Q���ORF O��HY F9>�=�F�C�OGQ6CEZNY9ORMHZ�� �8Y �HY�YEQmF���ORF F ��Yg��YEF�D���MHY�OGZNK��POG��ZNYkC�ZNOG�H��K���YEMH� ~ MHD+����CEY
OGQ ILKNM CED$Q��HK���FHY�Q(FP� K\F��
F���Y � ILILKPM�I�OGQ�� �H� ~ Y�M�KND$MkFHD�F ��Y ILKPM D�� F ��Y�ZNKNQ�Y9OGM
��D3��YEZ1>��3��Y � ILILKNM O ~�~ Y9OGM�� ��ZNK�d �(FPZ�� SHOGd$d$YE�T> �3��K�� K��^Y�Q(FPK�MHY�Z\�
C�D$Q��HKN� FPYEQ�F�� K�F �
F���YtQ�ORFH��MHYtD��/F���YkCEZ�OG���HK���Y�MH�p���HYE�iFPDH��D$M�� K\F9>��3��YkC�Z�OR�H�HK"��Y�M���OGM�Y�MPORQ���D$� [ROGMHKNOG��ZNYE��I
����D$��Y CEY�Q(FPMHOGZTFPYEQ���YEQ�CE��� KNZ�Z �&YkFPD ZNK�YtD$Q;F���Y � ILILKPM�>

/
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B)K�d$��MHY������3��Y
� ILILKNM ~ ZNDRFHFPYE� ��D$M OGQi��Q���Y�Y�Q;��O�F Og��YEF9>��3��Y � ILILKNMaKN�pC�D$Q���KN� �
FPYEQ(F5� K\F��iF���ORF ~ MHYE��KNC�ORFPYE�T>

�³��� �����
")��( � ��&
'%&
} ��Y���K�C9OGZ ��O�F O5�HY Fi��YE�HC�M�KN��K�Q�d ~ O�FPKNYEQ(FP� � K\F�� OG��Q�D$MH��OGZ F��(�+MHD$K�� C�DGQ���K�FHKND$Q�� � OG�
D$��FPOGKNQ�Y��@��MHDG� F ��Yk� � =���OGC#��KNQ�YtZNY�OGMHQ�K�Q�dgM�Y ~ D$�HK\FPD$M �$>��3��Yk��ORF ON� OG��D$M�KNd$K�Q�OGZNZ\�X��D��
Q�ORFHY�������b#>&�#��M�Q�YE�GI8CED$Q(F OGK�Q�KNQ�d / � !�!�K�Q���FPOGQ�CEY���I8OGQ�� ��OG��F���M�Y�YxC�ZNOG�H��Y���I �(� ~ YEM�F��(�0�
MHDGKN�TI���� ~ DGF��(�+MHDGKN�TI(ORQ��VQ�D$M��2ORZ1>#�cOGC#�XKNQ�� F OGQ�C�Y ��OG� � � ��Y�ORFP��MHY��E>	B�D$M�F���Y ~ ��M ~ D$�HYpD��
F���KN� Y)' ~ Y�MHK���YEQ(F9I�F���Y��(� ~ Y�M F��(�+MHD$K��6OGQ��Q�(� ~ DGF �(�3M�D$KN�mC�Z�OR�H�HYE�5�pY�M�Yg��Y�M�d$Y���FPDU��D$MH�
F���YiC�Z�OR�H�

� �R� �
� w � IcOGQ�� F���Y2Q�D$MH��OGZpC�Z�OR�H�HYE�4*GY ~ F FPDQ��D$M�� F ��Y C�ZNOG�H��� � � ������> �3��Y
��ORFPO�� OG�xMPOGQ���D$��Z�� � ~ ZNK\F^KNQ(FPD;F���M�Y�Y���ORFPO���YEFP�EI)�#MPOGK�QTI � K�F �E1$��!�!�K�Q���FPOGQ�CEY���I���YE��F�I
� K�F �
�8/�!�!XKNQ���F ORQ�C�YE��I�OGQ���� Q��HY�YEQTI � K�F � �?/�!�!XKNQ�� F OGQ�C�Y��E>
�!� DiCEZ�OG���HK"��C9ORFHKND$Q����+� FPY����A�pY�M�YV��OG��YGI B+�+��FHY�� �VOGQ�� B+�+��FHY�� � >�=�Q6Y9ORC#�6C9OG��Y

O
�HKN� ~ Z�Y ZNK�Q�Y9OGMg��D+��Y�Z��sOG� FPMHOGKNQ�Y�� ���HK�Q�d'O
��KNQ�dGZNY@��Y9O�FP��M�Y;FHD'��Y��HCEMHK��8YiF���Y���ORF O�>
B�Y9ORFH��MHYL���3�sOR�)����Y��N��D$M)B+�+��FHY�� �$IGOGQ��P��Y�ORFP��MHYL������DGM�B+�+� FPY�� � > � DGF �g� �3� FPYE��� �pY�M�Y
FPYE��FHY�� ���HK�Q�dtF���Y���YE��Fc��ORFPO�>�B�KNd$��M�Y3/ �<��D?� ��F���Y�ILKPM CE��M�[GY��	��D$M��&DGF��gC�Z�OR�H�HK"��C9O�FPKNDGQ
���+� FPY���� ���HKNQ�d F���Y M�Y��H��Z�FP��D$Q�F���YL��YE��F ��ORF OkFPD C9OGZ�C���ZNORFPYsF ��Y FPMH��Y�OGQ�� ��OGZ��HY ~ D$��K�FHK�[$Y
MPO�FPY��E>

B)KNdG��MHYm� � ��D?� � F ��Y � ILILKPM ~ M�Y���K�CEFHY�� �(�0F ��Y6C�DGQ�[GY)' �+��ZNZLC�D$Q(F ORKNQ�K�Q�d F���Y
ILKNM ~ D$K�Q�FH�L��D$Mk�8DRF�� � �+��FPYE���xD$Q F���Y���YE��F ��ORFPO�>2�3��Y [$YEM�FHY)' ~ DGKNQ(FP�^D$Q
F���Y�����ZNZ
C�DGMHMHYE� ~ D$Q���YE�TI#OG�k��YE�HC�M�KN�&Y��
KNQ6F ��KN� ~ O ~ Y�M�I8FPDiY)'3K���FPK�Q�diC�ZNOG�H��K���YEMH�E>N=�FF� OG�kMHY6D���KNM�Y��
FPDk[ROGZ�KN��ORFHYpF ��Y3�(� ~ DGF ��Y���KN�cF���ORF�OGZNZ+F���Y ~ D$KNQ(FP�)D$QXF���Y3��OGCEYEFP�cD���F ��Y C�D$Q([$Y('�����ZNZ �pY�M�Y
MHY�OGZNK��POG��ZNY C�ZNOG�H��K���YEMH� G��(� �3��Y�D$M�Y�� �8O^CED$��Z�� �&Y OGC#��K�YE[GY�� KNQ ~ MPORCEFPK�C�YRI)MHYE�H��Z\FPK�Q�dmK�Q
F���Y � ILILKNM >
�3��Y
� Q��HY�YEQ ��ORF O'�HYEF �sOG� ~ MHYE�HY�Q(FHY�� FPD5�&DGF�� B+�+��FPYE� � OGQ�� B+�+��FHY�� � I ORQ��

�3��YED$MHYE� �mO ~�~ Z�KNY�� FPD ��Q��0F ��YmD$�3F ~ ��F�D��tF ��YmM�Y9OGZ�KN�HOG��ZNY;CEZ�OG���HK���Y�MH��D$Q,F ��YQ����Z�Z1>
�3��Y ILKNM C���M�[$YE�N��D$Mx�8DRF�� D��sF���Y�D$M�KNd$K�Q�OGZ�� �3� FPYE���EI�OGQ��7��D$MxF ��Y��HYEFgD���M�Y9OGZ�KN�POR��ZNY
C�ZNOG�H��K���YEMH��D$Q,F ��Y �+��ZNZLOGMHY ~ Z�DGFHFHY�� ��D$MXF���Ym� Q���Y�Y�Q0��ORF O KNQ B)KNdG��MHY���> =�F�C9ORQ0�&Y

�



�HYEY�Q;F���O�FsF���Y�ILKPM ~ M�D3����C�YE���(�;O ~�~ ZNK�C9ORFHKND$Q�D��#�3��Y�D$M�Y�� �kK��sC�DGQ��HK���FPYEQ(F5� K\F��iF���Y
~ M�Y���K�CEFPYE� � ILILKNM I�[GORZNKN��ORFPK�Q�d F ��Y$��� ~ DGF���Y��HK���>
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B)K�d$��MHYC/3���3��Y$ILKNM�C���M [$YE����DGMp�&DGF��2C�Z�OR�H�HK"��C9O�FPKNDGQ2���+� FPY���������KNQ�dgF ��Y�F ���+M�D$KN� �#Y�� F
��ORFPO�>

� � ���
�
� �����������
�3��K��cFHY�C#��Q�K D���Y���D$M ~ MHD+����CEKNQ�d^Y�Q ��OGQ�CEY�� ~ Y�M:��D$MH��OGQ�CEY�d$K�[GY�Q�Ox��YEF�D��TY('3KN��FHKNQ�d^CEZ�OG���HK"�
��YEMH�pOGQ�� F���YAILKNM ��D$M���YE� ���XF ��Y�� ��O9�4��O9[$Y ~ MHD���D$��Q���KN� ~ ZNK�C9ORFHKND$Q�� ��D$Mc��YE�HK�d$Q�Y�M��
D��#C�ZNOG�H��K���C�ORFPK�D$Qi���+� FPY���� KNQi��DG�2OGK�Q�� ����YEMHY^C�ZNOG�H��K���C�ORFPK�D$Q CED$��FH�L��O9� Q�DRF �8YL*�Q�D?� Q
� � � � ��� �:IcD$MX�2O9� C#��OGQ�d$Y�� K�F � FPKN��YG> } ~ MHK�Q�C�K ~ ZNYE� ��YEF ��D+�R��D$MXC�D$�g��KNQ�YE�,�g��Z�FHK"�
~ Z�YtC�ZNOG�H��K���YEMH� C#��D$��Y�Q���MHD$� F���Y$ILKPM C���M�[$YE� D��)��K"& YEMHYEQ�F CEZ�OG���HK"��C9ORFHKND$Q2���+��FHY����A��OR�
�&Y�Y�Q ��Y��HCEMHK��8YE�6KNQmF ��KN� ~ O ~ Y�ME>C=�FC��OG���&Y�YEQ � ��D?� Q6F ��Y�D$M�YEFHKNC9ORZNZ��iF ��ORFtOGQmYEQ ��OGQ�CEY��
~ Y�M<��DGMH��OGQ�C�Y�C���M [$YRIcF ��Y � ILILKNM C�OGQ5�&YiOGC#��K�YE[GY�� �(� O ~�~ ZNK�C9ORFHKND$Q
D���F ��Y MHY�OGZNK��:�
OG��Z�Y CEZ�OG���HK"��Y�McF���YED$MHYE��I3OGQ��2Y�� ~ KNM�KNC9ORZ�MHY�����Z�FH� ~ M�D�[3K���Y�� I3D$Q2�8DGF � OGM FPK"��C�KNOGZ�OGQ�� M�Y9OGZ
�pD$MHZ�� ��ORF O�ITFHDi[GORZNKN��ORFPYxF���K��L��� ~ DGF���Y��HK���>�WkK�[$YEQ F�� D ILKNM CE��M�[GY��^F���O�F^C�MHDG�H��I�F���Y
� ILILKPM ~ M�D3����C�YE� ���HK�Q�d2�&DGF�� � KNZNZ��&Yg��� ~ YEMHK�D$MLFHD Y�K\F���YEM�ORZND$Q�YRI ORQ��6��O���M�Y9OGZ�KN�HY
C�ZNOG�H��K���YEMH��F���ORF3� YEMHY ~ MHY [+KND$����Z��i��Q�O9[GORKNZ�OR��ZNYR>
�3��Y ~ D8�pY�MiD��kF���K��2FPYEC#��Q�K D���Y K�� ��K�d ��Z�KNd �(FPYE�0�(�0F ��Y6Y(' ~ Y�M�KN��Y�Q(FiD$Q ORM�FPK"��C�KNOGZ

��ORFPO�I���Y���C�M�KN�&Y��6OR�8D�[$YR> WkK�[$YEQ�F ��Y �g��Z�FHKT��D+��OGZ/Q�ORFP��M�Y D��)F���Y ��O�F O�OGQ���F ��YxZNKNQ�Y9OGM
C�ZNOG�H��K���YEMi���HYE�TI F ��Y
MHY�OGZNK��POG��Z�Y�CEZ�OG���HK"��Y�M��iZ��+KNQ�d DGQ F ��YS��OGCEYEFP�iD�� F ��Y C�D$Q([GY)',����ZNZ
MHY ~ MHYE�HYEQ�F C�ZNOG�H��K���C�ORFPK�D$Q ~ Y�M:��D$MH��OGQ�CEYgF���O�FkKN�kQ�DRF ~ DG�H�HK���ZNYP� K�F��6F ��YXD$M�KNd$K�Q�OGZ#ZNKNQ�Y9OGM
C�ZNOG�H��K���YEM�>s�3��Ygd(OGK�Q�K�Q ~ Y�M:��D$MH��OGQ�CEY^KN� Q�DGF�ORFLF���YxY)' ~ Y�Q���YVD���CEZ�OGM�K�F��iDGM ��KN� ~ ZNK�C�K�F��GI
Q�D$M2��D3YE�;K�F M�Y�D���K�MHY �HDG��Y6��Y�d$M�Y�Y
D��xY)' ~ Y�M�F *�Q�D?� ZNYE��d$Y6FHD �8Y6FHY9OG��Y�� D$��FiD��xF���Y
���+� FPY���>m�3��Y2d(OGK�Q K�� D$�3F OGK�Q�Y��'��� O�CEZNY�OGM�I��HKN� ~ Z�Y�ORQ�� ~ M�KNQ�CEK ~ Z�Y��'OGQ�OGZ\�3��KN�xD���F���Y

�
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B)K�d$��MHY^�3���3��Y CED$Q([$Y)' ����Z�Z/D�[GY�ML�8DRF���D$MHK�d$KNQ�ORZ ILKPM C���M [$Y��E> �3��K�� KN��F���Y ~ M�Y���K�CEFHY��
� ILILKPM�>

C���MHMHYEQ(FPZ��iO�[ROGK�Z�OG��ZNYL���+��FHY�� G�[+KNOgF���Y$ILKPMNO I�OGQ��iF ��Yk��FPK�ZNK��PORFHKND$Q�D���F���YkK�Q ��D$MH��ORFHKND$Q
OGC6D+��KNMHYE���(� F ��ORF OGQ�ORZ��+�HK���>
�3��Y�Y)' ~ YEMHK���YEQ�F�����KNQ�d F ���+M�D$KN� ��KNOGd$Q�D$��KN�X��O�F O KNQ���KNC9O�FPY��VF ��ORFXF ��KN�X��YEF ��D3� K��

�&DGF���O ~�~ ZNKNC�OG��Z�YkOGQ�����Y9OG��KN��Z�YtKNQ;M�Y9OGZ �pD$MHZ���O ~�~ Z�KNC9O�FPKNDGQ���>
=�F KN� ~ Z�OGQ�Q�Y�� FPD O ~�~ Z���F���KN� FHY�C#��Q�K�D���YkFPD OXQ����V�&Y�MsD��#Y('�K���FHKNQ�dX��Y���K�C9OGZ8��K�ORd$Q�D��

�HK�� ~ MHD$��ZNY�����I��H��C#� OR� F ��D$��Y M�Y ~ D$M�FHY���KNQ + T/D�[$YEZNZ �
	 ����� IT���$�0/��TI T/D�[GY�Z�Z �
	 ����� I/���G�0/GO�I
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