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®*36FH �3?14;^¢ 58� ¾ 't1
�^),�^1�§�3?��F*;43»'t7,<��^),�¸1�'t�f1436;�149,3�§�FH),7��63*. ¬�7 �49,F*;^1�¦�149,36;^3�58�
7�F*1l9,5B7,®Z1lF±�^),®H®H3?�^1�1l9:'t1�1l5B �3��?FH �36��14F±'t7�367�<���9,367A1l9,3!%,�f1l9A�4�:'t145¼'*+�<�58 �367=¤
�^58FH7��6FH+B+¼'*�,�^36�?.��|),5B143�149,3À�6F*7J14;l'*;¸¢H¦�1l9,3À �FH�¸1|7:'t14),;l't+(��FH�4�^58§,5B+85�1�¢�58��1l9:'t1�1l5B �3
�?FH7%1l5B72)�36���4 �F=F*149,+B¢*.���
hF*;^1l��'*;^3��6),;^;43?7J14+B¢¥),7�<,36;¸��'�¢¥1lFZ36�¸1a'*§�+858�^9�1l9,5B���6FH7,�?+8)=¤
�^58FH7�;45B®HFH;4F*),�4+�¢¨587��^14;4587�®�1l9�36FH;¸¢H.���C�9,3|�V¢=�?+85B���^�6367,'*;45BF��6F*7,�45B<,36;^36<�9,3?;43�3V²=�,+8F*5B1l�
149,58�T�6F*7,�63?��1¨'*7�<�58�T'*§��4FH+B)�1l3?+B¢­<,3?�$3?7,<,3?7J1ÀFH7�5�1l��«t'*+85B<,5B1�¢*.±¬�7½149,3�'t§,�43?7,�63�F*�
'�<,3?1l'*58+B36<A149,36F*;^¢AF*�d1l9�3�1l;4'*7,�45�1l5BFH7A��;^FH  §,58®��6;4)�7,�a9»1lF�§�58®±§,'*7,®,¦���3���5B+8+x�:']¤
;4'* �3?1l3?;45"�63q149,3Á§$FH)�7,�63Á587�1436;^ ���F*�(�45B ���+83q �'t14�a9,587,®¨�?FH7,<,5�1l5BFH7,��5B7,�6FH;^�$F*;l't14587,®
3?7,36;^®*¢�'*7,<¥ �FH �367%1l),  �6FH7��436;¸«t't1l5BFH7D.
C�9,3A'*�,��3�'t+�F*��'��?¢2�6+B58�� �F=<�36+�58�À149:'t1�5B1Z��;4FO«258<,3?�±'��6FH ��,+B3?1l3�9�58�^14FH;^¢¿F*�

149,3Zª�7�5B«H3?;4�^3*.¨C�9,3Z �F=<,3?+d�,;^36�43?7%1l36<½9,36;^3Z�4),®H®*36�^14�Á7,FO«H36+©'*7��^�e36;4�Á1lF��^FH �3¨F*�

�



149,3| �FH�^1��a9:'*+8+B367,®*587,®�58�4�^),36��5B7��6F*�4 �FH+8FH®t¢$Ç���FO� FH+8<�5B�e149,3Áª�7,5�«H3?;4�43q¤�%:7,5�1l3|FH;
5B7 %:7,5�1l3 � ��Fn�¡+¼'t;4®H3À5B�|5B1 � )j9,'t1���'t�Á149,3¨�,9%¢2�45B��'*+��6'*),�43ZF*�e5B14�|9,FH �FH®H3?7,365�1�¢H¦
5B�4F*14;4FH�%¢°'*7�< ¾ 't147,36�^� � )j9:'t1���'*�T1l9,3�FH;45B®H587�F*��1l9,3�367,3?;4®*¢½<,367��45B1�¢°5B7,9,FH �Ft¤
®*367,3?5B1l5B36��1l9,'t1p�^363?<,36<À�?FH�4 �58���¸1l;4)��?1l)�;43e��F*;4 �'t1l5BFH7Á'*7,<�'*;43�«258�^58§,+B3©F*7T149,3e�?FH�4 �58�
 �58�?;4FO��'O«*3��4G%¢ � )j9:']1d58�E1l9,3�;436�^FH+8)=1l58F*7�F*�:149,3��6F*�4 �58���^587,®*),+¼'*;^5B1�¢Á�,) ���6+B3 � )¿'t�
149,36;^3�1l58 �3*¦�'*7,<�'*7A'*;4;^FO� F*�E1l5B �3t¦�§�3?��FH;^3|1l9,3Á§,5B®¨§:'*7,® � ¬�7A't<,<,5B1458FH7h¦�FH),;��^�63L¤
7,'*;45BF�9:'*�T'�7J), �§$3?;TFt���^),;4�,;^58�^587,®¥58 ��,+B58��']1l58F*7,����F*;�F*1l9,3?;Á ±' �^F*;��,)����?+83?�T�^),�a9
't�Á149,3¨«t'*+8),3ZF*�©1l9�3��?FH�4 �FH+BFH®H58�6'*+p�?FH7,�¸1a'*7%1�¦x1l9�3�;^36+8't1l5�«H3¨<,3?7,�45�1l583?�ÁF*��<,5 
h3?;43?7J1
��F*;4 ���F*�p �'t1^1l36;?¦:'*7,<¥3V«H367A��FH;��4),��36;^�^¢2 � �3V1l;^¢�§,;436'*GJ587,®,.
C�9,3Á�V¢=�?+85B�� �F2<,36+$;43?�^1l��9,36'�«=5B+B¢±FH7¥58<,36'*��<,3V«H36+BFH��36<A'*���:'*;¸1�F*�x1l9,3Á;43?�63?7J14+B¢

��;4FH��FH�43?< �^3?G2�%¢2;4Ft1l58��ª�7,5�«H3?;4�43t. � � -���C�9,3�§,'*�45B���,9%¢2�45B��'*+E7,F*1458FH7�58��1l9:']1�149,3��?FH+�¤
+B58�^58FH7~§$3V1���3?367 1��eF §,;l'*7�3»��FH;^+8<,�¥'t�,�,;4FH'*�a9,587�® FH7,3�'*7,Ft1l9,3?;¥'*+8FH7�® '*7 3V²21l;4'
<�58 �367,�^58FH7���FH)�+8<�9:'�«*3|+85�1l36;4'*+8+�¢À®H3?7,36;4't1l3?<¥'�9,F*1�§,58®�§:'*7,®�.�Ãq+B149,FH),®*9�1l9�3|FH;45B®t¤
5B7:'*+,3?GJ�J¢2;^FH�45B���:'*��36;���F2�6),�^36<�FH7��?FH+8+B58�^58FH7,�p§$3V1���3?367�§,)�+8GÀ§,;4'*7,3?��'*7�<�§�FH),7,<,'*;^¢
§�;l'*7,3?�6¦��T9�36;43À149,3À �FH;43�;436+B3?«t'*7%1�3L²,'t ��,+B3À58����9,36;^3¨1l9,3À§�FH),7�<:'*;^¢�§,;l't7,36���?FH+�¤
+B58<,3t¦O1l9,3�3V²214;l'�<,58 �367,�^58FH7Á<,5B�l'*���$36'*;4�x �FH �3?7%1a'*;^58+B¢�'*7�<T149,3e§�;l'*7,3?��1l9,3?7�§�FH),7,�?3
't�:'*;^16.��¨C�9�3�36GJ�%¢=;^F*1l5B���4�?367:'*;^58F­5B7J14;4F2<,),�?36< �43V«H3?;l'*+�5B ���FH;¸1a'*7%1��6FH7,�?36��14�¨1l9:'t1
�^36;¸«H3�'*��§,),58+B<,587�®À§,+8F2�aGJ����FH;�1l9,3Á�V¢=�?+85B�T�^�63?7:'*;45BF,Ç

� §$FH)�7,<:'*;¸¢Z§,;l'*7�36��'t�,�,;4FH'*�a9,587�®�FH7,3�'*7,Ft1l9,3?;|Å�§$3?®H587,7�587,®Á��;4FH  ;436�¸1LÆ��6FH;^;43V¤
�4��FH7,<,��1lF��6F*7J14;l'*�V1l5BFH7¥587�1l9,3Á3 
h3?�?1l5�«H3ÁÎH<¥1l9,3?FH;43V1l5B��<,36�^�6;45B��1l5BFH7����

� �6FH7%1l;4'*�?1458FH7¥�,;^F=<�),�63?�q'Z§,+8)�3T�^9,5B�f1�3 
h3?�?1�1l9:']1��?FH7%«H3?;^1l��®H;l'�«25B1l't1l5BFH7:'*+$367=¤
36;4®t¢�587%1lFZ§,;4'*7,3ÁGJ587,3V1l5B��367,3?;4®*¢����

� �6FH+B+858�^58FH7��6FH7%«*36;^14�e�^FH �3���;l'*�V1l58F*7¨F*�h§�;l'*7,3�GJ587�3?1l5B��367�36;4®t¢Z587%1lF� �'t141436;�'*7�<
;l'*<,58't1l5BFH7±149:'t1���'t7���),3?+D1l9,3Á§,5B®Z§:'*7,®���� -¼>��

� 1l9,3��?FH+8+B58�^58FH7�'*7,<¨§�FH),7,�?587,®|'*�:'*;¸1dF*��§�FH),7,<:'t;^¢�§,;l'*7�36���6F*;4;43?�4��FH7,<,�d14Fq1l9�3
1l;l't7,�45�1l58F*7���;4FH  'Z§�58®Z�6;^),7,�a9A14F�'�§,5B®¨§:'*7,®�. �

Ã G*3V¢Á36+B36 �367%1E58�x'*<,<�36<Á1lF�FH§�1l'*587T'��?¢2�6+B58��ª�7,5B«*36;4�^3*.dC�9�3©3?GJ�J¢2;^F*1l5B�e�^�6367,'*;45BF
't�4�4)� �3?��149:'t1�1l9,3?;43T58��FH7,+�¢�FH7,3T�6FH+B+85B�458F*7�'t�f1l3?;���9�58�a9A149,3T587%1l3?;4§,;4'*7,3Á�$Ft1l367%145¼'*+
§�36�?FH �36���63?;4F�Åm��36;^9:'*�,��<�),3�1lFÁ�a9:'*7�®H36��5B7À1l9,3�®%'t),®H3�<,3?®H;43?36��F*�0��;43?36<,FH ¡FH7À1l9�3
§�;l'*7,3?�q1l9,'t1 �63?;4F�F*)�1|1l9�3���FH;4�?3OÆL.|C�9,3À�V¢=�?+85B�� �F=<,3?+p't�4�4)� �3?��587,�¸1l3�'t<�1l9:']1q1l9�3
5B7%1l36;^§,;l't7,3���F*14367%1l58'*+x58��1l9,3T�l'* �3�§�3?��F*;43�'*7,<»']�f1l36;��6F*+8+85B�45BFH7D.�Ã��f1l3?;�149,3�§,;4'*7,3?�
§�FH),7��63e'*7,< ¾ ¢Á'*�:'t;^1�¦n1l9�3©5B7%1l36;^§,;l't7,3��$F*14367%1l58'*+H),+�1l5B ±'t1436+�¢��6'*),�^36�(149,36  14F�<,;l'��
14FH®H3V1l9,3?;�'t7,<A�?FH+8+B58<,3|'*®%'*5B7D.�C(F�367��4),;^3��V¢=�?+85B��§$3?9:'�«=5BFH;6¦,�e3Á��58+8+h�49,FO� 149:'t1�1l9�3
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��F*14367%1l58'*+d À),�¸1�«t'*;^¢»��;^FH  7�36®%'t145B«*3Z14F¥�$FH�^5B145B«H3À«t'*+B),36�?.�Åm¬�7­1l9�3�3?GJ�J¢2;^F*1l5B��3L²J¤
't ��,+B36�?¦E149,3���F*14367%1l58'*+8�T'*;^3 �?36;4FAFH;T7,36®%']1l5B«*3���F*;�'t+8+�587%1436;¸¤Ì§,;l't7,3��^36�:'t;l't1458FH7,�?.ÒÆ
)½3��,;4FH��FH�^3�149:'t1�¦('t1T<,5B�^1a't7,�63?���6F*;4;43?�4��FH7,<,5B7,®¥1lFA149,3��,;43?�4367%1¸¤�<:'�¢°�43?�:'*;l']1l58F*7
§�3?1��e363?7�149,3|§,;4'*7,3?�6¦�149,3|587%1436;¸¤Ì§,;l't7,3q��F*1l3?7%1l5¼'t+$3?7,36;^®*¢�<,3?7,�45�1�¢��^9,FH),+B<�§$3q�$FH�^5�¤
145B«*3�'*7,<Z�6FH;^;43?�4��FH7,<Z1lF|1l9�3��?),;4;^367%1l+�¢ÀFH§��436;¸«H3?<±<:'*;^G�3?7,36;^®*¢H¦J�,;^Fn«25B<,587,®�;^FH),®H9�+B¢
� Í���F*�©1l9,3��6;^5B1458��'t+d<,367��45B1�¢­14F=<,'O¢*.�C�9,'t1T58�6¦�149,3�<,'*;4G»3?7,36;^®*¢­1l9,'t1T58�Á��'*)��4587�®
149,3q�?FH�4 �58��'*�?�636+B36;4't1l5BFH7�Ft�D1l9,3qª�7,5�«H3?;4�43�1lF2<:'�¢Z58�6¦2587�1l9,5B�e�^�63?7:'*;45BF,¦2587%1l3?;¸¤�§�;l'*7,3
��F*14367%1l58'*+J367,3?;4®*¢*.dC�9,3�<:'t;4GÁ367,3?;4®*¢�'*7�<À5B14�d'*�^�4F2�65¼']1l36<��6FH�^ �5B��'t�6�63?+83?;l't1458FH7��,+¼'�¢
't7�36�^�43?7J145¼'*+E;4F*+83Á587�;43?�^1lF*;4587�®�149,3�ª�7,5B«*36;^�43�14F�'Z7,3�'t;4+B¢�«t'*�?),FH),���^1l't1l3Á1l9,3?;43?§J¢
't+8+8FO��5B7,®�1l9,3|�V¢2�6+85B�q�^FH+8)�1458FH7Z1lF�§$3?�6FH �3|'*7�'t1414;l'*�V1lFH;?.dÃq�©1l9,3|§�;l'*7,3��43?�:'*;l']1l58F*7
<�36�6;^3�'*�^36�?¦=1l9�3�5B7%1l36;^§,;l't7,3��$F*14367%1l58'*+,§�36�?FH �3?��7,36®%']1l5B«*3*¦2'*��587¨149,3�36GJ�%¢=;^F*1l5B���^�63L¤
7,'*;45BF,.dÃq��149,3Á§,;l't7,36��'*���,;4F%'t�a9AFH7�3Á'*7,F*149,36;?¦�1l9,3��^��'*+B3|�m'*�?14FH;�F*�x1l9�3Áª�7,5�«H36;^�43t¦
5B7�149,3|�6F*7J«*367%1l5BFH7:'*+ ��587,�¸1l365B7±<,3?�4�?;458�=1l58F*7D¦=�a9,'*7,®H3?����;4FH  3V²=�:'t7,�45BFH7±1lF��6FH7%1l;4'*�V¤
1458FH7h.�)j9�367�149,3�§,;l't7,36�E�6FH+B+85B<,3�'*7,<T§�FH),7,�?3*¦] ±'t1^1l3?;x'*7,<T;l'*<,58't1l5BFH7Á'*;^3©��;4F2<,),�63?<
't7,<À1l9,3?;43�5B�d'q�^36�?FH7,<Z;43V«H36;^�l'*+=1l;l't7,�^��FH;^ �5B7,®q�?FH7%1l;4'*�?1458FH7�14F|3V²=�:'t7,�45BFH7¨�4FÁ'q7�3?�
�V¢2�6+83Á�6'*7A§�36®*587D.
¬�7±/=36�V1l5BFH7�É2¦J�e3�<,36�^�6;^58§�3�149,3�;436¯J),5B�45�1l3��,;4F*�$3?;^1l5B36��F*�$1l9,3��^��'*+8'*;*%:36+B<»Å�587%1l3?;¸¤

§�;l'*7,3�Æ���F*14367%1l58'*+�'*7,<±��;436�^367%1�'T§,;45B3?�$1lFH),;�1l9�;4FH),®*9±FH7,3��6F* ��,+B3?143��?FH�4 �58���?¢2�?+83*.
¬�7­�^),§,�^36¯J),367%1T�43?�?1458FH7,�?¦h�e3���F=�?),�|5B7A1l3?�a9,7,5B��'*+(<,3?1l'*58+EFH7�«t'*;^58FH),���^1l'*®H3?�|F*��1l9�3
�V¢2�6+83tÇ�1l9�3�§�FH),7,�?3­Å /=36�V1l58F*7 �%ÆL¦(�,'*�4�^587,®�1l9,;^FH),®H9°1l9,3��$Ft1l367%145¼'*+��e36+8+©'t�f1436;�1l9�3
§�58®»§:'t7,® Å!/=3?�?1458FH7 ÎJÆL¦�1l9,3�;4'*<,58't1l5BFH7=¤a¦( ±']141l3?;¸¤�'*7,< ¯J),587%1436�4�^367,�?3V¤�<,FH �587:']1l36<
3?�$F2�a9,��Å!/236�?1458FH7AÊHÆL¦�1l9�3TF*7,�43V1�Ft�E149,3Á�6FH7%14;l'*�V1l58F*7���9:'*�43T'*7�<¥149,3Á®H367�36;l']1l58F*7�F*�
<�367,�^5B1�¢Z��36;^14),;4§,'t1l5BFH7,��Å!/=3?�?1458FH7�'%ÆL.d¬�7�/236�?1458FH7 � ¦%�e3��^9,FO� 1l9:']1©149,3��?¢2�6+B58���4F*+8)=¤
1458FH7�58��'Z�^1a't§,+83�'t1414;l'*�V1lFH;��4F*+8)�1458FH7¥),7,<�36;q�?+¼'*�^�45B��'*+E'*7,<A¯J):'*7%1l),  ¾ ),�V1l):']1l58F*7,�6.
¬�7 /236�?1458FH7 Ñ=¦d��3�<,5B�4�?),�4�À149,3�58 ��,+B58��']1l58F*7,����FH;�149,3±��),7,<,'* �3?7%1a'*+e¯2)�36�^1458FH7��¨F*�
�?FH�4 �FH+BFH®*¢�587%1l;^F=<,)��636<A'*§�FO«H3*.
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C�9�3�«t'*;^58FH),���¸1a'*®*36�©F*��'Á�?¢2�6+B58�� �F=<�36+:��'t7�§�3��a9,'*;l'*�V1l3?;45 �?36<�587¨1l3?;4 ��©Ft��'��4�6'*+¼'*;
%,36+8<��¿��9,58�a9½ �FO«H3?��§:'t�aG½'t7,<°��F*;^1l9½587½'*7°3�
$36�?145B«*3±��F*1l3?7J145¼'*+��±Å��hÆL.±¬�7¿/=36�L¤
1458FH7~É=.�ÈH¦��e3A<,5B�4�?),�4�Z1l9,3¥§:'t�458�¥�,;^FH��36;^14583?�À1l9:'t1 ��Å��hÆÀ À)��^1Z9:'�«H3�587 FH;^<,36;¨14F
't+8+8FO� �?¢2�?+858���^FH+8)=1l58F*7,�6.
C�9,3¨�¸1a'*®*36��F*��3L²��,'*7,�45BFH7�'*7,<­�?FH7%1l;4'*�?1458FH7»�6'*7�§$3�<,36�^�6;45B§$3?<»��;4FH  1��eF�<,5B�¼¤

��3?;43?7J1À�$FH5B7%1l�TF*��«2583?�Á. �p58;^�^16¦pFH7,3±��'*7¿�a9�F=FH�^3 %:3?+8<,��'*7,<¿�?F=FH;^<,587,'t1l3?���4FA1l9:'t1
149,3���),+8+h3V²21l;4']¤�<,5B �3?7,�45BFH7:'*+$1l9,3?FH;^¢�5B��;436<�),�63?<A1lF�'*7�3�
$36�V1l5B«*3T��F*),;¸¤Ì<,58 �367,�^58FH7,'*+
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149,36F*;^¢���5�1l9�'|�6F*7J«*367%1l5BFH7:'*+ ��5B7,�^1436587Z't�?1l5BFH7D.(C�9,3�G*3?¢À�:'*;l't �3V1l36;^��'*;43�149,3��4�6'*+83
�m't�?1lF*; � '*7,<�149,3� �F2<,),+B),���4�6'*+¼'t; %,36+8< �±1l9:']1e<�3?1l3?;4 �587,3?��1l9,3�<,58�¸1a'*7��63�§$3V1���3?367
§�;l'*7,3?�6.�¬�7°149,58�Á�,5B�?1l)�;43*¦x1l9�3Z1436;^ �� �^§,5B®¥§:'*7,®��A'*7,< �^§,5B®¥�6;4)�7,�a9����^363? ��e36+B+�¤
 �36;^5B1436<D.�C�9,3¨�^��'*+B3À�m'*�?14FH;q�?FH+8+8'*�,�^36�q14F �636;^F¥'t1|149,3¨§,58®±�6;4)�7,�a9D¦�§�FH),7,�?36�6¦E'*7�<
®*;4FO���¨'*®%'t587¿']�f1l36;T1l9,3�§,58®�§:'*7,®,. ��FO�e3?«H3?;6¦���9:'t1À58��7�Fn«*36+e58��149,3��,;^36�^367,�?3�F*�
149,3T�4��'t+¼'*;�%:3?+8< �»��9,5B�a9�58��;^),7,��14F���� 't1�1l9�3�§�FH),7,�?3���5�1l9�<,5B«*36;4®*587,®�GJ587,3V1l58�
3?7,36;^®*¢H.ZC�9,3Z�^��'*+8'*; %:36+B<°'*�?14��'t�Á' %��f1l9���FH;4�?3*¦x �F2<,5��f¢=5B7,®±5B7°'*7�36�4�^367%1l58'*+���'�¢
149,3Á§$3?9:'�«258FH;�F*�p ±'t1^1l3?;�'*7,<�3?7,36;^®*¢�'t1�1l9�3T§�58®Z�6;^),7,�a9D.�@�'* �36+B¢*¦�1l9�3T1436 ��$3?;l']¤
14),;43�'*7,<» �'t1^1l36;�<,3?7,�45�1�¢�;^36 �'*587 %:7,5B143�']1q1l9�3�§�FH),7,�?3À§$3?��'*)��43�149,3�),�^):'*+(§,+8),3
�^9,5B�f1À3�
$36�?1�<,)�;4587�®­�6FH7%1l;4'*�?1458FH7 5B�À�6F* ���367,�4't1l3?<~§%¢½1l9,3 %,�f149 ��F*;4�63±3�
$36�?1�<,)�3
14F �E.�C�9,3�'*;4;4'*7,®H3? �3?7J1|�4363? ��Á;4't1l9,3?;� ±'t®H58�6'*+x5B�©FH7,3¨5B�|),7:'���'*;43¨1l9,'t1�1l9,3¨Î*<
149,36F*;^¢�58�Á<,3?;45�«H36<½��;4FH  '¥9,5B®H9,36;Á<,5B �3?7,�45BFH7:'*+p�,58�V1l),;^3�5B7°��9,5B�a9½149,58�Á§�369:'�«258FH;
9,'*�Á'��6+836'*;|®H3?FH �3?1l;^58�6'*+(5B7%1l36;^�,;43V1a't1458FH7h.�@�3?«H3?;^149,36+B36�4�?¦(��FH;q �FH�¸1�F*��1l9�58���:'*��36;
�e3À�^9:'*+8+xGt3636�»14F�149,3���FH)�;q<,5B �3?7,�45BFH7:'*+���587��^1l3?587A<,36�^�6;45B��1l5BFH7D¦��^��5�1l�a9,5B7,®�14F�1l9�3
9�58®H9,3?;�<,58 �367��458F*7:'*+p��58�?14),;43ZFH7�+B¢���9�367�7�36�63?�4�4'*;^¢�1lF�),7,<�36;4�¸1a'*7�<½1l9�3�§�FH),7��63*¦
F*;p1lFÁ<,5B�4�6)��4��®H+8F*§:'*+258�4�^),36����9,3?;43� �'t1l�a9,5B7,®�FH7,3��V¢2�6+83�14F|1l9,3�7,3L²21e5B��58 ��$F*;^1a't7J16.
C�9�3q<,3?�4�6;^58��1458FH7�F*�x'T�4587�®H+83��?¢2�?+83���;^FH �1l9�3�ÎH<±3�
$36�?145B«*3�1l9�36FH;¸¢���FH5B7J1¸¤�F*�¼¤!«2583?�~58�
®*5B«H3?7A5B7�/=36�V1l5BFH7»É2.ÒÉ=.
C�9,3��4'* �3|3?«*FH+8)�1458FH7¥'t�,�$36'*;4�e1lF¨§�3�¯2)�5B1l3q<,5 
$36;^367%1�1lF¨F*§,�43?;^«H3?;4��FH7�1l9�3q«258�¸¤

5B§,+83q§,;l'*7�3Á��9�F�<�3?1l3?�?1� �'t141436;�'*7,<¥;4'*<,5¼']1l58F*7��6FH7 %:7,36<�1lF¨1l9�;4363Á�^�:'t1l58'*+h<�58 �367=¤
�^58FH7��6.d¬�7Z1l9,5B���,58�V1l),;^3*¦J<,3?�$3?7,<,587�®�FH7¨149,3�<,3?1l'*58+B�6¦H1l9�3�§�;l'*7,3�5B��365B149,36;©'*+���'�¢2�6¦JFH;
7�3�'*;^+B¢�'*+B��'�¢=�p3V²=�:'*7,<�587,®�3L²��?36��1���F*;p1l5B7J¢ �4'*®*�d7,3�'t;p1l9,3�§,58®|�?;4),7��a9Z��9�367Z5B1p�6FH7=¤
14;l'*�V1l��§%¢�'¨ �F2<,36�¸1�'* �F*),7%1�. �:FH;��45B ���+858�?5B1�¢*¦=�e3T<�36�4�?;45B§$3Á1l9,3 %:;^�^1���'t�43*¦:��9,5B�a9
5B�¨1l9,3¥§�369:'�«258FH;ZF*��1l9�3A7,3?®%'t145B«H3�14367,�^58FH7 §,;l't7,3*.~¬�7 149,58�Z�,5B�?1l)�;43*¦�1l9�3A§,;4'*7,3?�
�¸1l;^3?1l�a9�'t1e'T;4't1l3�1l9,'t1©<,36��367,<���FH7Z��9,58�a9���FH;4  F*�h3?7,36;^®*¢�<,FH �587:']1l36�d149,3�367,3?;4®*¢
<�367,�^5B1�¢»Ft�©149,3Zª�7�5B«H3?;4�^3*.�Ã��|1l9,3¨§�58®��?;4),7,�a9°58�|'*�,�,;^F%'*�a9,3?<D¦�9,FO��3V«H3?;6¦x1l9,3À3L²J¤
�,'*7,�45BFH7­;l']1l3¨�a9:'*7�®H36�Á�4)�<,<,367�+B¢H¦E'*7�<°7�3?�¡ ±'t1^1l3?;�'*7,<�;l't<,5¼'t1458FH7A58���?;43�']1l36<~Åm'
§�;l'*7,3�9:'*�q5B7,�^1l'*7%1a'*7�36FH),�^+B¢A�6FH+B+85B<,36<�587%1lF�1l9,3�«25B�458§�+83T§,;l'*7�3À'*7,<­§�FH),7��636<»��;^FH 
5�1LÆL.�)�3Á<,3?�4�?;458§�3T�4FH �3Á'*�4��36�V1l��F*�E1l9,3�«258�^58§,+B3|§,;l't7,3�«=5B3?����FH587%1�5B7�/236�?1458FH7AÉ=. ��.
C�9,5B���,5B�?14),;43� ±'tG*36�T5B1��6+B3�'*;�149:'t1T1l9,3�§,58®��6;^),7,�a9¿<,F236��7,F*1��6FH;^;43?�4��FH7,<�14F

149,3�<,58�4'*�,��3�'*;4'*7,�63�F*�Á't+8+�F*�q�4�:'*�?3»'*7�<~1l9�3A3?7,< F*��1l58 �3¥§,)�16¦�;l't149,36;?¦�1lF�1l9�3
 �FH �367%1a't;^¢ <,5B�l'*���$36'*;l'*7��63�F*��' %,�f1l9~<,58 �367,�^58FH7h. ��Fn�e3?«*36;?¦�149,3�§�369,'O«25BFH;ZF*�
®*;l'�«25B1�¢­5�1l�43?+B�e'*�,��3�'t;4�Á¯J),5B143Z��5B+8<�§�36��'t),�43�5B1�<�36��367,<,��FH7­1l9,3Z��),+B+p§,),+BG»�4�,'*�63L¤
1458 �3*¦h��9�58�a9°58�|�a9:'t7,®H587�®�;4'*�,5B<,+B¢*.¨º|7,3À��'O¢�Ft��<,3?�4�?;458§�587,®�149,58���,5B�?14),;43¨5B�|1l9:'t1
F*7,3q9:'t�� �'*�,��36<±149,3q�?FH7%«H367%1458FH7:'t+h§,5B®�§:'*7�®À�45B7,®H),+8'*;45�1�¢¨FH7%1lF�149,3| �58+B<,36�¸1©��F*;4 
Ft���45B7,®H),+8'*;45�1�¢»��FH�4�^58§,+B3*¦p7,'* �3?+B¢»149,3±<�58�l't�,�$36'*;l't7,�63�F*��'A�^587,®*+83Z<,58 �367��458F*7°��FH;
't7�5B7,�^1l'*7%1�F*�$1l5B �3t.d@�3V«H3?;^1l9�36+83?�4�©1l9,3?;43|'t;43�<,36+B58�6't1l3�58�^�4),3?�e5B7%«HFH+�«H36<h¦�'*�e'*;^3�<,5B�¸¤

'



�?),�4�^36<­5B7 ��3?�
.�Ñ�¦0�4),�a9�'t��149,3��m'*�V1�149:'t1�1l9,3T3�
$36�V1l5�«H3���FH)�;�<,5B �3?7,�45BFH7:'*+D&�+8'*7,�aG
 �'*�^�T9�5B1l� �?36;4F�'t1Á1l9,3Z�^587,®H)�+¼'*;^5B1�¢H¦��^FA149:'t1T®H;l'�«25B1l't1l5BFH7:'*+ ¾ ),�V1l):'t1458FH7��T�6'*7�§�3V¤
�?FH �3�+¼'t;4®H3t. C�9,36;^3�'*;43��4),®H®*36�^1458FH7���587 �^�$3?�65 %:�»��'t+8�6)�+¼'t1458FH7,�L>���149:'t1��,9%¢2�45B��'*+
¯J):'t7J145B145836��'*;43|7�3?«H3?;^149,36+B36�4���e36+8+$§$3?9:'�«H3?<�'*+�1l9,F*),®H9¥'À®H;^3�'t1�<�3�'*+$ �FH;^3|;43? ±'t587,�
14FZ§$3Á<,FH7�3Á14FZ ±'*Gt3�1l9,3Á�,5B�?1l)�;43Á;45B®HFH;4F*),�6.

����� ���	��

����������������������� �!��"$#&%'�)(*",+.-/��#��0�213�4�0����(�5��
)½3���58+B+��6F*7,�45B<,36;�587¨149,58���:'t�$3?;©��F*14367%1l58'*+8� �±Å��hÆpFt�$149,3���FH;4 ��^9,FO��7±5B7 �p58®H)�;43�ÈH¦
��5�1l9�1l9�3Á��F*+8+8FO��5B7,®ÀG*3V¢���3�'t14),;43?�6Ç

� C�9,3e�$Ft1l367%145¼'*+%1l3?7,<,�p14F �?36;4Fq;l'*�,5B<,+B¢T't���76 � � .dº�7�3�7:'t14),;l't+=��FH�4�^58§,5B+85�1�¢
��F*;�1l9�3À3V²21l;4'�<,58 �367��458F*7»�:'*;4'* �3V1l3?;45 �?36<»§%¢ �°58��1l9,3¨3?+83V«H367%149°<�58 �367,�^58FH7AF*�e£
149,36F*;^¢H.p¬�7�1l9�58����'t�43�1l9,3��^14;45B7,®Á�6FH),��+8587�®T�?FH7,�¸1a'*7%1$8:9$;=<?>'@J¦%��5B149��^FH �3��$FH�^5B145B«H3
�?FH7,�¸1a'*7%1)A(¦2'*7�<B8C9(«t'*7,5B�49,3?��'*� �D6 � � .�@�FH7=¤Ì�$3?;^1l)�;4§:'t145B«*3���F*14367%1l58'*+8���^9,FH),+B<
«t'*7�58�49A�m'*�^1436;�149:'*7­'t7J¢ %:7,5�1l3��$FO�e36;|F*��8C9a¦ `FEmPGE�b �m'*�¸1l3?;q1l9:'t7­'*7»3L²���FH7,3?7%1l5¼'t+p587
�x.

� C�9,3Á�$F*14367%1l58'*+D5B��7,36®%']1l5B«*3|��FH;�587%1436;4 �36<�5¼'t143 �E¦:'*7�<A;^58�43?����5B149A'Z;43?®H58F*7�F*�
+8'*;4®*3�7�36®%'t145B«*3��?),;^«t't14),;43t¦ �IH HKJ �MLIL È��6FO«H3?;4587�®»'A;4'*7,®H3�F*� � F*��FH;4<,3?;�),7�5B1�¢
5B7 &�+8'*7,�aG  ±'t�4��),7,5B14�6. C�9�58�±;^36®H5BFH7 58�Z;43?¯2)�58;43?< ��FH;¨1l9�3��,;^F=<,)��?1l5BFH7 F*���4�6'*+83
5B7%«*'t;45¼'t7J1(<,3?7,�45�1�¢À��36;^14),;4§,'t1l5BFH7,�6¦H'*�d�,;^FH�$F*�436<¨5B7 ��3?�
. � '*7,<¨<,3V1a'*5B+836<�587 ��3?�
.=ÈOÍ�.
Ã�1^1l;4'*�?145B«H3�3L²���FH7,3?7%1l5¼'t+2��F*14367%1l58'*+8��F*�21l9�58��1�¢2�$3©�6FH)�+8<T§$3��,;^F=<,)��636<h¦t��FH;�3L²,'t ��,+B3*¦
§%¢�149,3�«258;^14):'*+D3L²=�a9:'*7,®H3�F*�( ±'*�^�45�«H3Á�:'*;¸1l58�?+83?��§$3V1���3?367�149,3Á§$F*),7,<:'*;¸¢�§,;4'*7,36�?.

� Ã�� �À5B7,�6;^3�'*�^36�6¦t1l9,3©�$Ft1l367%145¼'*+%;^58�43?�E14Fq'��49:'t+8+8FO�½�,+¼']1l3�'t)D¦]��5�1l9 � H H J �ONIN È
't7,<¥' Q:MONV`f_ `fk*P 9�3658®*9J1 �

�
®H5�«H3?7�§J¢�1l9,3q�,;43?�4367%1�«t'*�6)�),  3?7,36;^®*¢�F*��149,3�ª�7,5B«*36;4�^3

't�T5B7���36;^;43?<°��;^FH  �?FH�4 �58�Z'*�?�63?+836;4't1l5BFH7°'*7,<°F*1l9�36;T'*�^14;4FH7�FH �5B��'*+(3?«258<�367,�?3*.±C�9�3
��FH�^5B1l5�«H3À3?7,36;^®*¢­<,3?7,�45�1�¢­58�q36�4�^367%1l58'*+d��FH;|9,'O«25B7,®¥'��?¢2�6+B58�À�^FH+8)�1458FH7��4587��63Z5B1q�,;4Ft¤
<�),�63?��'���36;^58F2<�F*���?FH�4 �58��'*�?�636+B36;4't1l5BFH7�149:'t1q;436�¸1lFH;^36�q149,3Àª�7,5B«*36;^�43�14F�'�7�3�'*;^+B¢
«t'*�?),FH),���^1l't1l3T§$3V��FH;43Á1l9�3�7,3L²=1q§$F*),7,�63t.�C�9,3�<�58�4�?),�4�^58FH7A9,36;^3��6'*7»§�3�3L²=14367,<�36<
14F���F*1l3?7%1l5¼'t+8�TF*��'A �FH;^3�®H3?7,36;4'*+���FH;4 �. �:FH;�3L²�'* ���+83*¦(5B1�58�T7,F*1�36�^�4367%145¼'*+©1l9:'t1
149,3��$FH�^5B145B«H3¥�,+8't1l36'*) �$3?;4�45B�^1Z1lF�'*;4§�5B1l;4'*;45B+B¢°+¼'t;4®H3 � �45B7,�63¥1l9,3��?¢2�?+858�¥�^FH+8)�1458FH7
F*7,+B¢A3V²=�,+BFH;43?��' %:7,5�1l3À;4'*7,®H3ÀFt� �PL�Í�.�&�;4FO«258<,3?<»1l9,3¨�?FH7,<,5�1l5BFH7 � H H J �RQ È¨58�
�4't1l5B� %:3?<�FO«H3?;T149:'t1T;l't7,®H3*¦�149,3±ª�7,5B«*36;^�43�),7,<,3?;4®HF236�T�6FH�^ �5B��'*�6�?36+83?;l't1458FH7­��9,3?7
149,3 %:36+B<±;4F*+8+8��<�Fn��7�1l9:'t1e��FH;^1458FH7�F*�h149,3q��F*14367%1l58'*+!. ��FO�e3?«H3?;6¦���F*;e�^58 ��,+85B�65B1�¢*¦*�e3
��5B+8+$�6FH7,�^58<,3?;�1l9,3Á3V²�'* ��,+B3�587 �p58®*),;43¨ÈH.
Ã�7A3L²���+858�?5B1� �F2<,36+h��F*; ��Å��$Æe��9,58�a9�58���?FH7%«H367�58367%1���FH;�'*7:'t+B¢2�45B��58�

�±Å��$Æ$S �
�
Å¸È �T<VUXW @ ÆZY�Å��hÆ\[ Å¸ÈnÆ

�



��9�36;43t¦E��5�1l9,F*)�1Á+8FH�^�ÁF*��®*367,3?;l'*+B5B1�¢H¦D�e3Z9:'�«H3��49,5��f1l3?< ���^F�149:'t1�1l9�3��?36;^FAF*�©1l9�3
��F*14367%1l58'*+�F=�?�6),;^��'t1 � S Í�. C�9�3A��),7,�V1l5BFH7 Y�Å��$ÆZ5B��5B7%1l;4F2<,),�?36< 1lF�;^36�,;^36�^367%1
149,3�«*'t7,58�^9,587,®TF*�h7,FH7=¤Ì�$3?;^1l)�;4§:'t145B«*3�3 
h3?�?1l�e<,36�^�6;^58§�36<�'t§$FO«H3tÇ$Y±Å �hÆp1l)�;47,�©F 
�1l9�3
��F*14367%1l58'*+x;l'*�,5B<,+B¢�'*�	�­®HF236��§$3?+8FO� � ����� ¦$§�)�1q5�1|'t�,�,;4FH'*�a9,36��FH7,3T��FH;	� L � ����� .
�:FH;�3V²�'* ��,+83t¦!Y�Å��hÆ© �5B®H9%1�§$3q�,;4FH��FH;¸1l58F*7:'*+$14F < U >��
	��
 F*; < U >��
	 
 ¦=��9,36;^3I8C9�;=< >'@
��F*; A L Í=. C�9�3½�?FH7,�^1l'*7%1 �

�
5B���43V1�;^FH),®H9,+�¢ 36¯J):'t+Á14F 1l9,3�«t'*�6),)�  367,3?;4®*¢

F*§,�43?;^«H3?< 5B7¿1lF2<:'�¢$¶ ��ª�7,5�«H3?;4�43t¦�F*��FH;^<,36;�È�Í U >mI � 5B7 &�+¼'*7,�aG�),7,5B14�6. )½3�<,F�7,F*1
']141l3? ��=1�1lF�3V²=�,+¼'t587�149,58��72)� À§$3?;6.��©'*;^58FH)����4)�®H®H36�¸1l5BFH7,�¨'*��1lF»9,FO� '»�4)�5B1a't§,+83
�^ ±'t+8+2�$FH�^5B145B«H3�«t'*�?),), ¡367,3?;4®*¢¨�?FH),+B<Z'*;45B�43�9:'�«H3�§�363?7� �'*<,3t.µ�?5B1436�^�Á¦ §,� �:FH;d+¼'t;4®H3� ¦q149,58����F*1l3?7%1l5¼'t+|9:'*� � H H J � Q È���FH; � L� È½'*7,< � H H J � � È­��FH; � ����� N
� N Í�.qC�9�36�43�1���F�;^36®H5BFH7,�|'t�6�6F*),7%1|��FH;q�?FH�4 �58��'*�?�636+B36;4't1l5BFH7»'*7�<���FH;q3?GJ�J¢2;^F*1l5B�
��;4F2<,),�?1458FH7ZF*�$<,3?7,�45�1�¢¨�$3?;^14),;4§:']1l58F*7,�6¦J;43?�4��36�V1l5B«*36+�¢H.�� -¼>���¬�7Z1l9,3�+8't141436;�;43?®H58F*7D¦*1l9�3
�?FH7,�¸1a'*7%1�1l3?;4  58��58;4;^36+B3?«t'*7%1�'*7�< �  ±'�¢A§$3À'*�,�,;^FO²=5B ±'t1436<»§%¢ �	�

�
< UXW @ ��9,5B�a9

 �'�¢�§�3Á�^1l)�<,583?<A),�^587,®¨149,3Á�4��'t+8587�®��^FH+8)=1l58F*7�<,58�^�6),�^�436<A587A/=3?�?1l5BFH7 '�.
�:FH;¨'t7~'t;4§,5�1l;l't;^¢½�4��'t+¼'*;¨��F*1l3?7%1l5¼'t+�F*��1l9�3¥��F*;4 ³�4G*3V1l�a9,3?<D¦�5!. 3*.½;45B�4587�®���5B149

7�36®%'t145B«*3��?),;^«t't14),;43¥1lFO��'*;4<��±' ¾ 't1��,+8't1l36'*)D¦�1l9,3¥1l9�3��^��'*+8'*;¨�4��36�V1l;4'*+�587,<,3L² 58�
®*5B«H3?7�'t�,�,;4F�²=58 �'t1436+B¢�§%¢:>�� -¼> +

����� È �¿Î��ÌÈeÏ�� �� H
� I � � H H �Å�� H Æ I�� [ Å!ÉHÆ

14Fq§�3e3V«t'*+8):']1l36<T��9,367�1l9,3© �F2<,3?�(FH7T1l9,3e+83?7,®*1l9T�4�6'*+83?�pF*��587%1l3?;43?�^1�'t;43©®H367,3?;l't1436<D¦
/J1a'*®H3¿ÅmÎJÆ�'*��<,3?�4�?;458§�36< 5B7 �p5B®,.�ÈH. �:FH;�1l9,3»3L²=�$FH7�367%1l58'*+���F*;4  9,36;^3*¦ ��¯�.|Å!ÉHÆ
;^36<,)��636��1lF ����� È � Î� I � Å �%Æ
Ä�)�;4;43?7%1­FH§,�^36;^«t't1458FH7,'*+Á+858 �5B14�±��;4F*  149,3��?FH�4 �58�° �58�6;^FO��'�«H3½§:'*�aGJ®H;^FH),7,< '*7�<
+8'*;4®*3»�4�6'*+83��^14;4),�V1l),;^3½<,'t1a' '*;^3­�l't��3?+B¢ �4't1l5B� %:3?< ��FH; � S ÈOÍ�¦���9�58�a9j��3��49,'*+8+
't<,FH��1�'*��FH)�;��6'*7,FH7�58��'t+h«t'*+8),3t.
C�9,3��m'*�V1À1l9,'t1¨1l9,3���F*14367%1l58'*+e �587�58 À), �5B�À7,36®H't1l5�«H3� �3�'*7��À1l9:'t1�1l9,3?;43�'*;43

7�F½�¸1l;45B�?14+B¢ �¸1a't1458�¥�4FH+B)�1l5BFH7,�¨��FH;�� 3V²=�63?��1�'t7J145�¤Ì<,3A/=5B1^1l36;Z�^�:'*�63t. ��FO�e3?«*36;6¦�'*�
�e3��49:'*+B+d�49�Fn�Á¦x1l9�3�®*367,3?;458�¨§�369,'O«25BFH;"!­5B7,<,3?36<½'*7°'t1414;l'*�V1lFH;"!�58�Á'¥<�¢27:'* �58�6'*+
�¸9,FO«H36;^587,®����^FH+8)�1458FH7Á5B7Á��9�58�a9 �À;^F%'* ��E§,'*�aGÁ'*7,<T��FH;^149�5B7T�V¢2�6+85B���m'*�49,5BFH7T§$3V1���3?367
149,3��,+¼'t143�'*)°'*7�< ��� .±C�9,3�9,FO«H3?;4587�®��4F*+8)�1458FH7�58�Á9,5B®H9,+�¢­'*�¸¢= � �3?1l;^58�¨5B7°1458 �3*.
C�9�3 %,36+8<����^�$3?7,<,��1l;^58+8+B58FH7��(F*�0¢*3�'*;^�eFH;p �FH;^3�FH7¨1l9,3���+¼'t143�'*)Z'*7�<� �36;^3�587,�¸1a'*7%14�
14;l'�«H3?+85B7,®���;^FH  1l9,3T��F*1l3?7J145¼'*+��e36+B+E14F ��� '*7,<»§,'*�aG0. � ;l'�«25B1�¢�'*7�<A1l9�3�§�FH),7,�?3
��;4FO«258<,3�1l;4'*7,�¸��36;4��F*�(®H;4'O«25�1a't1458FH7:'t+�14F�GJ5B7,3?1458�|1lFZ �'t141436;
¤�;l't<,5¼'t1458FH7�<,367��45B1�¢±1l9:'t1

Ñ



V(φ)

φ

1234

6

7 8

} ρQ
0

5

9

BIG
CRUNCH

BIG
BANG

�(58®H),;^3ZÈHÇ�C�9,3�587%1l3?;4§,;4'*7,3T�$F*14367%1l58'*+��±Å �hÆ�«H36;^�4),� �E¦0��9,FH�43T«t'*+8),3±Å ��� N � N
� � Æ|<,3?1436;^ �5B7,36�Á1l9,3Z<,5B�^1l'*7,�63�§�3?1��e36367�§,;l'*7�36�6.�C�9,3±�^9:'*<,3?<��?58;4�?+83¨;^36�,;^36�43?7%1l�149,3Z ±'n²�5B À),  ��FH�45�1l5B«*3À«t'*+8),3¨Ft� ��<�),;45B7,®�1l9,3¨�V¢=�?+83t.¨C�9,3¨«*'t;458F*),���^1l'*®H36�T'*;^3*Ç
Å
ÈnÆ�¯J),5B7J1436�^�4367��63��]�$F*14367%1l58'*+�<,FH �587,'t1l5BFH7»'*7�<­�6FH�^ �5B�¨'*�6�?36+B36;l']1l58F*7 Åm<,)�;l't1458FH7��
14;45B+8+85BFH7A¢*3�'*;^�aÆ ��Å!ÉHÆ �¿GJ587�3?1l5B�¨367,3?;4®*¢�§�36�?FH �36�T7,FH7=¤Ì7,36®H+B58®H5B§,+83t¦h<,3?�63?+836;4't1l3?<½3L²J¤
�,'*7,�45BFH7»§�36®H5B7,�ZÅ�<,),;l']1l58F*7 � È¨§,5B+8+B58FH7�¢H36'*;4�lÆ �eÅ �HÆ�� S¡Í�¦h�?FH7%1l;l't�?1l5BFH7­§�36®H5B7,� �
Å�ÎJÆ�<,3?7,�45�1�¢ ¾ )��?1l),'t1l5BFH7,�|FH7­F*§,�43?;^«H3?<½�^��'*+B36���?;43�']1l36<~Å^Å��

�
�
	hÆ >��ÌI � È¨ ��|§$3V��FH;43

§�58®¥�6;^),7,�a90Æ ��Å!Ê*Æ ��GJ5B7,3?1458�¨367�36;4®t¢�<,FH �587:'t1458FH7�§$3?®H587,��Å�� ����� � ÈOÍ U � � �Á§$3V��FH;43
§�58®��6;4)�7,�a90Æ ��Å '%Æ�§$FH)�7,�63±'*7,<�;^3?«*36;4�4'*+���;4FH  §,5B®A�?;4),7��a9�1lFA§,58®�§:'*7,® ��Å � Æ|3?7,<
Ft�	� G25B7,3?1458��3?7,36;^®*¢ <,F* �5B7:'t1l5BFH7D¦(�$F*14367%1l58'*+�'t+8�4F��6FH7%1l;^58§,)=1l36�AÅ�� ����� � ÈOÍ U � �¨�
']�f1l36;�§,58®À§,'*7,®JÆ �xÅ Ñ%Æ©;l'*<,58't1l5BFH7±<�FH �5B7:'t1436<�3?�$F2�a9¥§$3?®H587,���
	 � È�Í U I /���'t�f1l3?;�§,58®
§,'*7,®JÆ �DÅmÐ%Æd ±'t1^1l3?;©<�FH �5B7:'t1458FH7¨3?�$F2�a9±§�36®H5B7,��Å � ÈOÍJ>����e't�f1l3?;e§,5B®Á§:'*7,®JÆL.dÃq��1l9�3
��F*14367%1l58'*+$§�36®*587,��14F¨<,FH �587:']1l3|'t7,<�1l9,3Áª�7,5B«*36;^�43Á;43V1l),;^7,��1lF¨�¸1a'*®H3¨Å¸ÈnÆL¦=1l9�3 %:36+B<
14),;47���'t;4FH),7�<�'*7�<�;^FH+8+B��§:'*�aG�14FO��'*;^<,� � � .

Ð



Gt363?��149,3�ª�7,5�«H3?;4�43���FH;^3?«*36;�9,FO«H3?;45B7,®T'*;4FH)�7,<¨1l9,3�'*7%145�¤�<�3�/=5B1^1l3?;p �587,5B À),  ;l't149,36;
149:'*7�§$3?587,®À14;l'*���$3?<A5B7�5�1�.

��� � ���	� � ����� %\(���� 
 � � ���!��� �����M���	���)(!-
CEF��43?1Á149,3Z�6FH7%1l3L²21���FH;|149,3�+¼'t1436;|�^36�?1458FH7��6¦x��3��,;43?�43?7J1�'¥§,;45B3?�©1lFH),;|149,;4F*),®H9½'
�^587,®*+83��?¢2�6+B3*¦�)��4587�®�1l9�3|+¼'*§�36+B��587 �(58®H),;^3�È|'*�e149,3q �58+B36��FH�^14�6.�/J1a'*®H3�Èq;^36�,;^36�43?7%1l�
149,3À�,;^36�^367%1Á36��F=�a9h.TC�9�3À�6),;^;43?7J1�«t'*+B),3�Ft��1l9,3 ��),§,§,+B3��:'*;4'* �3?1l3?;q5B� �

�
S Å¸ÈOÊ

§�58+8+B58FH7�¢2;aÆ U > .*)½3T'*;43Á�,;^36�^367%1l+�¢�'t1�1l9,3�1458 �3q��9,367�1l9,3Á�^��'*+8'*; %:36+B<A5B��'*�?14587,®�'*�
'Z��FH;4  F*�d¯2)�587%1l3?�4�43?7,�63¨5B7A��9,5B�a9»5B14����F*14367%1l58'*+x367,3?;4®*¢A9:'*��§$3?®H),7�14F±<,FH �587,'t1l3
FO«*36;� ±']141l3?;d'*7�<�;4'*<,58't1l5BFH7D. �|36��367,<�587,®�FH7¨149,3��4��36�?5"%:��<,3V1a'*5B+8�(F*�01l9,3���F*1l3?7%1l5¼'t+!¦
149,3 %:3?+8< �� ±'�¢±9:'�«H3T'*+8;^3�'*<=¢±;^3�'*�a9,3?<�5�1l�� �']²=58 �'*+0«*'t+8),3ZÅ�®H;43V¢��65B;4�?+83OÆL¦=14),;47,3?<
§,'*�aG0¦d'*7,<½§$3?®H),7°1lF�3?«HF*+B«H3Z1lFO��'*;4<���7,3?®%'t1l5�«H3Z«t'*+8),3?�6.�¬Ì��7,F*16¦(5�1���58+8+p<,F��^F�587
149,3q7�3�'*;���)=1l),;^3*.���3?��'*),�^3|1l9,3��4+BFH�$3�F*�D149,3|��F*1l3?7J145¼'*+05B�e«H3?;^¢±�4 �'*+8+ ¦ ��;4F*+8+8��«*36;^¢
�^+8FO��+B¢�587�1l9,3Á7,3?®%'t145B«H3Á<,5B;43?�?1l5BFH7D.�Ãq��+8F*7,®�'*��1l9,3Á��F*1l3?7J145¼'*+�3?7,36;^®*¢¥<,FH �587,'t1l3?�6¦
149,3�ª�7,5B«*36;^�43�),7�<,36;^®HF=3?�À3V²=�?3636<�587,®H+�¢°�4+8FO� �?FH�4 �58��'*�6�?36+B36;l']1l58F*7 Åm�?FH ��:'*;43?<½14F
5B7 ¾ 't1458FH7,'*;^¢~3V²=�:'*7��458F*70ÆV¦�;^FH),®H9,+�¢ <,F*),§,+85B7,® 587j�45"�63°3?«*36;^¢ � U >

�
S ÈnÊ¿§,5B+8+85BFH7

¢*3�'*;^�6.�¬Ì�d1l9,3�'*�6�?36+B36;l']1l58F*7�+¼'t�^1l��1l;^58+B+858F*7,��F*�d¢*3�'*;^�|FH;� �FH;^3�Åm'*7�36'*�^¢A�6F*7,�^14;l'*5B7J1
14FÀ�l']1l58�¸�f¢�ÆV¦=149,3q3?7%1l;4F*�J¢�'*7,<�§�+¼'*�aG�9,FH+B3q<,3?7,�45�1l583?��§�36�?FH �3�7,36®*+858®*58§,+�¢¨�4 �'*+8+�'*7�<
149,3Tª�7,5�«H3?;4�43T58��7�3�'*;^+B¢±«t'*�?),FH),�?.eC�9�3 ��5B7,�^1436587¥3?¯2),'t1l5BFH7,��§$3?�6FH �3*Ç

� I S Ñ
	��� � ÈÉ�
� I Ï ��Å �hÆ � ÅmÎJÆ

��
�
S � Ñ
	��� � 
� I � �±Å �hÆ�� Å!ÊHÆ

��9�36;43 ��58��149,3 ��)�§,§,+83q�:'*;l't �3V1l36;�'*7,<���58��@�3?��14FH7D¶ ���6FH7,�¸1a'*7%16. )½3q��5B+8+�®H367=¤
3?;l'*+B+B¢Z�a9,F2FH�^3�Ñ
	�� S�È|3V²=�63?��1���9,3?;43|F*149,36;¸��58�^3|7,F*1436<D.�Ã��6�63?+83?;l't1436<�3V²=�:'t7,�45BFH7
�¸1lFH���¨'*� ��Å��hÆT'*�,�,;^F%'*�a9,3?� �63?;4F­'*7�<¿1l9,3��4��'t+¼'*;!%:36+B<¿GJ587,3V1l58��367,3?;4®*¢½§�36�6F* �3?�
�?FH ��:'*;l't§,+83�1lF­1l9,3���F*14367%1l58'*+�3?7,36;^®*¢H¦�/21a't®H3°Å!ÉHÆL.½C�9�3Aª�7,5B«*36;^�43¥�6FH7%14587J),36�¨14F
3L²=�:'*7,<~'*7,< 1l9�3�GJ5B7,3?1458��3?7,36;^®*¢ F*���4�6'*+¼'t; %:36+B< �?FH7%1l5B72)�36�¨1lF­;^36< �49,5��f1Z'*�À1l9�3
��F*14367%1l58'*+,<,;^FH�,�©§$3?+8FO� �?36;4F�.�Ã 7�3�'*;^+B¢¨�^��'*+B3�5B7%«*'t;45¼'t7J1��^�$3?�?14;4),  F*� ¾ ),�?14):'t1458FH7,�
F*7�+8'*;4®*3�+83?7,®*1l9Z�^��'*+B36��Åm§�3?¢*FH7,<�FH),;��6)�;4;43?7%1 ��),§,§,+B3�9,FH;45"�6FH7:Æ(§$3?®H587��d1lFÁ<,3?«*36+BFH�
't��1l9�3 %:3?+8< ;^FH+8+B�Z<,FO��7 1l9,3A3V²=��FH7,367%145¼'*+B+B¢ <,3?�6;^3�'*�^587,®¿�,'*;^1�F*�|149,3���F*1l3?7%1l5¼'t+!.
C�9�3�3V«HFH+B)�1l5BFH7�'*7,<���36;¸1l),;^§:'t1l5BFH7­36¯J):']1l58F*7,�Á'*;43À149,3¨�l't �3Z'*��5B7»1l9,3¨3?GJ�J¢2;^F*1l5B�
 �F2<,36+ . � -¼>���/=F*+B«2587,®À149,36�^3�3?¯2),'t1l5BFH7,�6¦:F*7,3 %:7,<,��1l9:']1�1l9,3T<,36�?36+B36;l']1l36<�3V²=�:'t7,�45BFH7
�?FH7%1l5B72)�36�¨��FH;¨'�1458 �3 � U >

�
J � [E��9,58�a9 58�¨'t§$FH)=1¨FH7,3�§,5B+8+B58FH7�¢H36'*;4�AÅ � 58��149,3��:']¤

;4'* �3?1l3?;�587 ��Å �hÆL¦���¯0.©Å
ÈnÆ4ÆL.¨Ã�1�/21a'*®*3�Å �%ÆV¦D149,3Z�$Ft1l367%145¼'*+(§$3?�6FH �36�Á�4)����?583?7J14+B¢
È�Í



7�36®%'t145B«*3�1l9:'t1¨149,3�1lFt1a'*+e�4��'t+¼'*; %,36+8< 3?7,36;^®*¢ <,3?7,�45�1�¢¿9,5�1l� �63?;4F,.�Ãq�6�?FH;4<�587,®»14F
��¯0.�Å�ÎJÆV¦ � S Í�'t7,<±1l9�3�ª�7,5�«H3?;4�43q58�© �FH �367%1l'*;45B+B¢¨�¸1a't1458�*.��0;^FH  ��¯0.�Å!Ê*ÆV¦ �� N Í�¦
�^F�1l9,'t1 � §�36®H5B7,�©14FÀ�6F*7J14;l'*�V1�.�C�9,3|ª�7,5�«H36;^�43|�?FH7%1l5B72)�36��14FÀ�l't1458�¸�f¢�149,3q3?GJ�J¢2;^F*1l5B�
�?FH7,<,5�1l5BFH7,����FH;T�6;436't1l5B7,®�<,367,�^5B1�¢°��36;^14),;4§,'t1l5BFH7,�6.�/J1a'*®H3�ÅmÎ%ÆV¦('*§$F*)�1�F*7,3��^36�?FH7,<
§�3?��F*;43�1l9�3�§,58®��?;4),7��a9D¦J58�p149,3�;43?®H58 �3e��9,3?;43 ¾ ),�V1l):']1l58F*7,��FH7À1l9�3��6),;^;4367%1 ��)�§,§,+83
9�FH;45"�6FH7A�4��'t+83À't;43�®*367,3?;l't1436<D.�Ãq��149,3 %,36+8<��6FH7%1l5B7J),36�q14F±;^FH+8+�1lFO��'*;4<�� � � ¦01l9�3
�^��'*+B3��m'*�?14FH; � �6FH7%14;l'*�V1l�e'*7,<Z1l9,3�GJ587,3V1l5B��3?7,36;^®*¢ZF*��1l9,3��4�6'*+¼'t;*%:36+B<�®H;^FO���6.dC�9:']1
5B�6¦H®*;l'�«25B1a']1l58F*7:'*+%367�36;4®t¢À58�(�6FH7%«*36;^1436<Z1lF|�^��'*+8'*; %,36+8<�Åm§,;4'*7,3OÆEG25B7,3?1458�e367,3?;4®*¢�<,),;¸¤
5B7,®¥1l9,5B���:'*;¸1�Ft��1l9,3��?¢2�6+B3*. ��3?7,�63t¦d1l9,3�%:36+B<�;4'*�63?���:'*�¸1�149,3± �587,5B À), �F*��1l9�3
��F*14367%1l58'*+D't1�/21a'*®*3ZÅ!ÊHÆe'*7,<¥F 
�14F � � ¦=��5B1l9�GJ5B7,3?1458�|3?7,36;^®*¢�§�36�6F* �5B7,®À587��6;436'*�¸¤
5B7,®H+�¢�<,F* �5B7:'*7%1¨'*�¨149,3�§$F*),7,�63�'*���,;4F%'t�a9,36�?. C�9�3��^��'*+8'*; %:3?+8< GJ587,3V1l5B��367,3?;4®*¢
<�5B«H3?;4®H3?�|'*� � 1l3?7,<,��1lF �?36;^F,.�Ã�1q149,3�§�FH),7��63*¦D/21a't®H3�Å '%ÆV¦0 �'t141436;�'*7,<A;l'*<�5¼'t1458FH7
't;43À®H3?7,36;4't1l3?<D¦D1l9�3¨�4��'t+¼'*;�%:36+B<­®H3?14��'�GJ58�aG»'t7,<­587,�?;436'*�43?���4��3636<½'*�|5�1|;^3?«H3?;4�^36�
<�58;43?�?1458FH7D¦$'*7,<A1l9,3¨ª�7,5B«*36;^�43À5B�q3V²=�:'t7,<,587�®,.|C�9,;^FH),®H9°/21l'*®H3�Å � ÆL¦�149,3À�4�6'*+¼'t;qGJ5�¤
7�3?1l5B��3?7,36;^®*¢Z<,3?7,�45�1�¢»Å ; È J � 1 Æ�<,FH �587:']1l36��FO«H3?;e149,3�;4'*<,58't1l5BFH7�Å ;�È J � +VÆ�'*7�<�1l9�3
 �F*1458FH7A58��'*+B �F*�^1�3V²�'*�?14+B¢A1l9,3�1458 �3V¤Ì;43?«*36;^�43¨F*��149,3¨�6FH7%14;l'*�V1l58F*7­�,9:'*�^3¨§$3V1���3?367
/J1a'*®H3»Å!ÊHÆÁ'*7,<°1l9,3±§,58®��6;^),7,�a9D.AÃq��149,3 %:3?+8<½;4FH+B+8�Á),�,9,5B+8+ ¦E9�Fn�e3?«*36;?¦�149,3±�^ ±'t+8+
GJ5B�aG�®H5�«H367¿149,3��4�6'*+¼'t; %:3?+8< '*7,<h¦©�^),§,�^36¯J),367%14+B¢H¦©1l9,3±;l'*<,58't1l5BFH7�§�36�?FH �3�58 ��$F*;¸¤
1l'*7%1�¦,§�;43�'tG25B7,®¨1l9,3�1458 �3V¤�;^3?«*36;4�4'*+D�¸¢= � �3?1l;¸¢H.�C�9,3Tª�7�5B«H3?;4�^3T§�36�?FH �36��;l'*<�5¼'t1458FH7
<�FH �5B7:'t1436<�'t1�/21a't®H3�Å Ñ%ÆL¦J't1©�l'�¢¥ÈOÍ U I / �e']�f1l36;�149,3�§�58®Á§:'*7,®�.dC�9,3� �F*1458FH7¨Ft� ��58�
;4'*�,5B<,+B¢T<:'* ���36<¨�4F|149:'t1�5�1��6F*7J«*36;^®H36��1lFO��'*;4<��©5�1l�( ±']²=5B ±'*+%«t'*+B),3�'*7,<À149,367¨«*36;^¢
�^+8FO��+B¢T�?;4363?�,��<,FO��7,9,5B+8+!.xC�9,3�<,'* ���587,®|�?FH7%1l5B72)�36��<,),;^587,®�1l9,3� �'t1^1l36;(<,FH �587:']1l36<
��9:'*�43t¦(��9,5B�a9¿§�36®H5B7,��1l9,FH)��l'*7,<��ÀF*��¢*3�'*;^��+8't1l3?;6.�C�9,3�ª�7�5B«H3?;4�^3�),7,<,3?;4®HF236�Á1l9�3
�¸1a'*7�<:'*;4<A§,58®�§:'*7�®±3?«*FH+8)=1l58F*7���FH;�149,3�7�3V²21ÀÈnÊZ§,58+B+85BFH7±¢H36'*;4�?¦$®*;4FO��587,®��^14;4),�V1l),;^3
��;^FH  149,3Á�$3?;^1l)�;4§:'t1458FH7����?;436't1l3?<A��9,3?7A1l9�3��^��'*+8'*;�%:36+B<¥��'*��;4FH+B+8587�®À<,FO��7,9,5B+8+�'t1
/J1a'*®H3|ÅmÎJÆL.(C�9�367D¦H149,3��^��'*+8'*; %,36+8<��$F*14367%1l58'*+J367,3?;4®*¢�§�36®H5B7,�(14Fq<,FH �587,'t1l3e'*7,<À�?FH�¸¤
 �58�T'*�?�63?+836;4't1l5BFH7¥§$3?®H587��6. �d«H3?7J14):'*+B+B¢H¦:149,3��^��'*+8'*;�%:36+B<�;4F*+8+8��§,'*�aG�'*�6;^FH�4� ��S�Í�.
C�9�3�3?7,36;^®*¢­<,3?7,�45�1�¢»�m'*+B+8�q14F �636;^F�'t7,<��6FH�^ �5B�¨�6FH7%1l;4'*�?1458FH7­§�36®*587,�?.ÀC�9,3Z�4�6'*+¼'*;
%,36+8<�;4FH+B+8��<,FO��7�149,3À9,5B+8+ ¦�<�367,�^5B1�¢A�$3?;^1l)�;4§:'t1458FH7���'*;43�®H367�36;l']1l36<°'*7�< �½;4)�7,�|F 

14F � � ��FH;�1l9,3�7,3L²=1e§�FH),7,�?3*.dC�9,3�3?«*FH+8)=1l58F*7�5B7¨1l36;^ ���F*�$�6F*7J«*367%1l5BFH7:'*+:«t'*;^5¼'*§,+B36�
5B���4), � �'*;45"�636<¥5B7 �p58®H)�;43TÉ=.·É=.

����� ���	� � ����� %\(���� ���	� � ��5����4#0��� (�"$�	�
C�9J),���m't;6¦��e3»9:'�«H3­<,3?�4�?;458§�36< 149,3�3V«HFH+B)�1l5BFH7 5B7~1l3?;4 ���F*�|149,3»),�^):'*+ ��5B7,�^14365B7
��;4'* �3�«t'*;458'*§,+B36�6¦ � '*7,< �E.���FO��3V«H36;?¦�'*��36 ��,9:'t�45 �?36<�5B7�1l9,3|7�3V²21�/=36�V1l5BFH7D¦=149,36�^3
«t'*;^5¼'*§�+836�d'*;43��45B7,®H),+8'*;�'t1�149,3�1l;4'*7,�45�1l5BFH7À��;4FH ¡§,58®Á§:'t7,®�1lFÁ§,58®Á�?;4),7,�a9h¦�'*7�<�149,3?¢

È*È



log t

log a

φ

a ~ t1/3
a ~ t1/2

a ~ eH0 t

a ~ t 
2/3

H5

H
5
(out)

H
5
(in)

H
5
(out)

^

�(58®H),;^3­É=Ç¿/=�a9,3? ±'t1458�»��+8F*1�Ft�T149,3»�^��'*+B3»�m'*�?14FH; � Å��^ÆL¦�149,3­ �F2<,),+B),� �(Å��^ÆL¦q'*7�<
� / � I

�
� Åm3V²=�xÅ�� � J*É �hÆZJ � ����F*;�FH7,3­�?¢2�?+83*¦���9,36;^3 ��58�
��5B7,�^1436587 ��;4'* �3­�,;4FH��36;

1458 �3*.jC�9,3A�4��'t+83A�m't�?1lF*;��¸1a'*;¸1l��FH)=1 �?36;4F�§,)�1�3L²=�:'*7,<,�¥'t� ���� ¦�'*7�< 1l9,3A�4�6'*+¼'*;
%,36+8< ®H;4FO����+BFH®%'*;^5B1l9� �5B��'*+B+B¢­��5B149 �L¦�587 1l9,3»�^��'*+8'*;�G25B7,3?1458�A367,3?;4®*¢~<,FH �587:']1l36<
36'*;4+�¢�;436®*58 �3*.dC�9,3?7D¦���9,3?7¥;l'*<,58't1l5BFH7±§�36®*587,��14FÀ<,FH �587,'t1l3���3|9,'O«*3 � ; ���� ¦:'*7�<149,3��4��'t+¼'*; %:3?+8<° �Ft1l58F*7­58�Á�^14;4FH7,®*+B¢­<:'t ���36<D.�C�9,5B�T5B����FH+8+BFn�e36<�§%¢­1l9�3� �'t141436;
3?;l'�¦0��9,3?;43 � ; � �� ¦h't7,<­'±��F*1l3?7%1l5¼'t+E<�FH �5B7:'t1436<���9:'*�43�587���9,58�a9 � Å��^Æ�587,�?;436'*�43?�
3L²=�$FH7�367%1l58'*+8+�¢H¦H§�3?��FH;^3�' %:7:'*+:�?FH+8+8'*�,�43�FH7�'�1458 �36�^��'*+B3 � U >

�
¦%14F � S Í�FH7,�?3� �FH;^3*.

� / 58�Á�,;4F*�$FH;¸1l5BFH7:'*+E1lFA149,3Z�,;4F*�$3?;�Å %,«H3�<,58 �367,�^58FH7,'*+fÆ��4��3636<�F*���?FH7%1l;l't�?1l5BFH7°F*�149,3 %,�f1l9�<,5B �3?7,�45BFH7D.dCEFZFH§�1a't587�'¨�?¢2�6+B58�Á�4FH+B)�1l5BFH7D¦21l9,3Á �'*®H7,5�1l),<,3qF*� � / 't1�1l9�3�¸1a'*;¸1�F*�p149,3Á§,58®�§:'*7,®�¦ � / Å��
	 �^ÆL¦: À),�¸1�§�3T�4+85B®H9%1l+�¢±+8'*;4®H3?;�1l9:'t7�149,3T«t'*+B),3Á't1�1l9�33?7,<�F*�$1l9,3�§,58®T�6;^),7,�a9D¦ � / Å�� � ÆV.dC�9�58�©58��1l9,3���'*�^3q5��D �FH;43�;l'*<�5¼'t1458FH7¨5B�e®H3?7,36;4't1l3?<F*7¥149,3Á7,36®H't1l5�«H3�1l3?7,�45BFH7A§�;l'*7,3�Å��4363ÁÃ��,�$3?7,<,5 ²:ÆL.
ÈOÉ



<�F�7,Ft1q�,;^36�^367%1�'*7A'*�?�6),;4't1l3��,58�V1l),;^3TFt�p��9:'t1q'*7AFH§,�43?;^«*36;q�?FH ��$FH�^36<�F*�� �'t141436;
�?FH7 %:7�36<�14F�1l9�3�§,;4'*7,3���FH)�+8<À't�?1l),'*+8+�¢��43?3*.dÃ�� � '*�,��;4F%'*�a9�36���?36;^F,¦*1l9�3e<,3?7,�45�1�¢TF*�
 �'t1^1l36;�'t7,<�;4'*<,58't1l5BFH7¨�4�6'*+83�'*��È J�Å � � Å��hÆ^Æ �e'*7,<�È J,Å � � Å �hÆ4Æ +�¦J;43?�4��36�V1l5B«*36+�¢H¦J��9,36;^3� Å �hÆe5B��'���),7,�?1458FH7¥F*� �A��9,5B�a9A�^��'*+B36��'*�ÁÈ J � '*� � 1l367�<,��1lF �63?;4F,.�C�9,3?;43V��FH;43�1l9�3
<�367,�^5B1l5B36��F*�( ±']141l3?;�'*7,<�;l't<,5¼'t1458FH7±FH7�149,3Á§,;l't7,36��'*;^3�'t�?1l),'*+8+�¢ %:7�5B1l3T't1 � S Í�.
C�9,5B�|�4�6'*+85B7,®�F*��149,3¨<,3?7,�45�1�¢A��5�1l9 � � Å��hÆ�;l't149,36;�1l9:'*7 � ��'t7­§$3À)�7,<,36;^�^14F=F2<

;4't1l9�36;E�458 ��,+�¢H. �p58;^�^16¦]149,3��^�:'t1l58'*+H«HF*+8), �3e3?+83? �3?7J1(FH7T1l9,3e§,;l'*7�36�p5B��1l9:'t1(587�<,),�63?<
��;^FH #%,«H3Z<,5B �3?7,�45BFH7,�6. )j9�367�1l9,3À§�;l'*7,3¨�^36�:'t;l't1458FH7­5B�|�4 �'*+8+ ¦$F*7,3À��'t7°)��43À1l9�3
)��4):'*+D��F*;4 À),+8'���FH;�¹Á'*+8) ��']¤�¹Á+B365B7±1l9,3?FH;^¢*¦

��� I/ S <VU�� �� @ ��� I+ Ï < I � �� @ ��� I [ Å '%Æ
��9�36;43 ��� I+ 58��1l9�3e��FH),;x<,5B �3?7,�45BFH7:'*+%+B587,3�3?+83? �3?7J16¦ � 5B�x149,3 %��f1l9T�4�:'t145¼'*+J�?F=FH;^<,587,'t1l3��9�58�a9 ;^),7,�Z��;4FH  �?36;^F½1lF���¦�'*7,<	��58��'��:'*;l't �3V1l36;¨��5�1l9 1l9,3�<,58 �367��458F*7,�ZF*�
+B367,®t1l9D. ¬Ì���e3°��;^5B143�149,3­��FH),;¥<,5B �3?7,�45BFH7:'*+|+B587,3­3?+83? �3?7J1�5B7 �?FH7���FH;^ ±'t+q1l5B �3
�?F=F*;4<,5B7:'t1l3?�6¦]'*� ����I+ S � I Å � ��
�I Ï ���
 I ÆL¦n149,367T�45B7,�63���;^FH  149,3 �:;4583?<, �'*7,7�36¯J):']1l58F*7
�e3�9:'�«H3­Å � H J � Æ¸I S >1 Å � H Æ
IO¦E�e3��4363�1l9:']1 � 58�Á�,;4F*�$FH;¸1l5BFH7:'*+p14F�< @ ��� 1 587�1l9,3�§,58®
�?;4),7��a9D.&��367��63¥'A149,;43?3�<,58 �367��458F*7:'*+��6FH �FO«2587,®�«*FH+8)� �3�36+83? �3?7%1 � � 
 � �\< U�� � � @;^36 �'*587�� %,7,5B143q'*� � 1l3?7,<,��14F �?36;^F,.�C�9J),��1l9�3�<,3?7,�45�1�¢�F*�� �'*�4�^5B«H3��:'*;¸1l5B�6+83?�©14367,<��
14F�'±�?FH7,�^1l'*7%1�. )j9:'t1|'*§�FH)�1q149,3À<,3?7,�45�1�¢»F*��;4'*<,58't1l5BFH7 � �p58;^�^16¦$;^36��'t+8+x1l9,3À)��4):'*+
't;4®H), �367%1|149:'t1�149,3À367�36;4®t¢­F*�e'��,9,F*14FH7�<,5B«*36;^®H36�Á't1 � S�Í�.�Ä�FH7,�^58<,3?;Á'��43V1ÁF*�
�?FH �Fn«25B7,®Á ±'*�^�45�«H3��:'*;¸1l58�?+83?��587�'T�^�:'*�?3?1l5B �3���5�1l9� �3V1l;45B� � I���������9�36;43�������58�d1l9�3
£�587,GtFn���^GJ5© �3?14;45B�*.�C�9�3Z��F*),;|«H3?+8F2�65B14583?�|F*�©1l9,3Z�:'*;¸1l5B�6+83?�|FH§�3?¢ 	 � 	 � 8���� S ��ÈH.
��367,�?3*¦©5B��149,3?¢ 't;43��?FH �FO«2587�® Å �	*S �ÍHÆV¦�149,367 �e3� �),�^1¨9,'O«*3 	 � S � U > .½@�FO�
'��,9,F*14FH7» �FO«=5B7,®±5B7��^),�a9�'±�4�,'*�63V1l58 �3T9:'*�|'��6FH7,�¸1a'*7%1|��F*),;¸¤Ì �FH �367%14), A¦�� � S
�±Å¸È:[ �� ÆV¦x��5B149 �� I S ÈH.�C�9,3�367,3?;4®*¢°F*��149,3��,9,F*14FH7D¦d't���43?367¿§%¢�1l9�3±�6F* �FO«2587,®
�,'*;^1458�6+B36�?¦�5B� � 	 � � � 8����TS���J � ¦���9,5B�a9 <,5B«*36;4®*36� � 1l367�<,��1lF �?36;4F�. ��FO��3V«H36;?¦
5B7 1l9,3��,;^36�^367%1±�?FH7%1l3L²=16¦e149,3¥ �3V1l;45B�±1lF­��9,5B�a9 149,3¥�6FH �FO«2587,®­�:'t;^1l5B�6+B36�¨�6F*),�,+83
5B� < U�� �� @ � I������*. C�9,36;^3?��FH;^3*¦���3A9:'�«H3 	 � S � U >�< � �� @ 't7,<~149,3�3?7,36;^®*¢ Ft�q1l9�3
<�3?1l3?�?1436<��,9�F*1lFH7���58��%:7�5B1l3�'*� � 1l3?7,<,�e14F �?36;4F�.�¬�7±F*149,36;���F*;4<,�?¦=1l9�3�3 
h3?�?1�Ft�h1l9�3
�^��'*+8'*; %,36+8<»'*�,�,;^F%'*�a9,5B7,® ��� 58�q��;436�?58�^36+B¢A�4)��a9½'t��1lF��6'*7,�?36+(149,3À®H;4'�«=5�1a't1458FH7,'*+
§�+8),3?�49,5��f1�.
C�9,3��43?�6FH7,<��6;4)��65¼'t+�),�43�F*�p149,3�9,5B®H9,3?;�<�58 �367,�^58FH7:'t+D �3V1l;^58�Á58��587��,5B36�65B7,®Z1lFt¤

®*3?1l9�36;�1l9,3�®H+8FH§,'*+D«2583?� F*�p149,3��^�:'*�63V1l5B �3t.�¬Ì��FH7,3TFH7,+�¢�9:'*<�1l9,3 ��5B7,�^14365B7A��;l't �3
�^��'*+B3��m't�?1lF*; � ¦E5B1Á�eFH),+8<°7,F*1�§�3��?+83�'t;T9�Fn� 1lF� ±'t14�a9½14F�149,3�7�3V²21��V¢2�6+83t¦p�^587,�?3
� S�Í�']1|1l9,3¨§�FH),7��63*.���)�1q1l9,3¨�^��'*+B3��m'*�?14FH;|FH7�'�§�;l'*7,3t¦ � � Å �hÆL¦D58��7,FH7��?36;4F�'t1
36'*�a9±§�FH),7��63�'*7,<� ±'�¢Z§�3��^F� �'t14�a9,36<D.�¬�7Z�m'*�V1�¦J587Z1l9,3�3V²�'* ��,+B36���^14),<,583?<±5B7Z149,58�

È �



�,'*�$3?;6¦�149,3Á§,;l't7,3��4�6'*+83|�m'*�V1lFH;�FH7�1l9,3�7,3?®%'t145B«H3|14367,�^58FH7¥§,;4'*7,3Á58�� �FH7�F*1lFH7�58��'t+8+B¢
5B7,�6;^3�'*�^587,®|��;^FH  �V¢2�6+83�14FÁ�?¢2�6+B3*.dÃ�7�F*§,�43?;^«H3?;eF*7À1l9,5B��§,;l'*7�3���FH)�+8<¨«2583?� 1l9�3��?FH�¸¤
 �FH+BFH®*¢�'*�eF*7,3�F*�D��36;^�$3V1l):'*+03L²��,'*7,�45BFH7D¦J��5B149��^),�6�?36�4�^5B«*3|36�,5B�4F2<,36�©F*�$;l'*<�5¼'t1458FH7=¤l¦
 �'t1^1l36;
¤a¦�'t7,<�¯2)�587%1l3?�4�43?7,�63L¤�<,F* �5B7:'t1l5BFH7­367�<,587,®¥5B7�'¥�^),<,<,3?7�;^36+836'*�43¨Ft�� �'t141436;
't7,<½;4'*<,58't1l5BFH7­�,;43?�63?<,36<¿§%¢½'¥�4),<,<�367�5B7,�6;^3�'*�^3�5B7°149,3Z�6FH�^ �5B�Z3V²=�:'*7,�^58FH7½;l't143*.
�eF*1l9» �'t1^1l36;�'*7�<»;l'*<�5¼'t1458FH7�'*;^3��4)�<,<,367�+B¢A�6;436't1l3?<»§%¢A149,3�5B ��,'*�?1�F*��149,3�F*149,36;
§�;l'*7,3t. C�9,3¥��FH;43V��'t;47,5B7,®½Ft�q1l9�58����'t1l'*�^14;4FH�,9�58�¥3?«*367%1±�eFH),+B< §�3�149:'t1�'*� � Å �hÆ
�¸1a'*;¸1l3?< 1lF¿;4'*�,5B<,+B¢ �a9,'*7,®H3t¦�F*7,3A�eFH),+B< �43?3»�^14;4FH7�®H36;±'*7,< �¸1l;4F*7,®H36;�«258FH+8't1l5BFH7,�
Ft��1l9,3�3?¯2)�5B«t'*+83?7,�63±�,;45B7,�65B�,+83»Å '½´�%,�f1l9 ��FH;^�63t¶ÒÆL¦�'*7,<¿1l9�3� ±'*�^�43?�¨'*7,< �6F*),�,+85B7,®H�
Ft��'*+8+��:'*;¸1l5B�6+83?�T�eFH),+B<¿�a9:'*7�®H3*.»¬�7¿149,3±�6'*�43±F*��£ 1l9,3?FH;^¢*¦p1l9�3�;4),7�7,587,®�F*��1l9�3
�¸1l;^587,®A�6FH),��+8587�®�14F �63?;4F���FH)�+8<¿�,;^36�^), ±'t§,+B¢�<,3?�^14;4FO¢¿'t+8+�§�FH),7,<½�^1a']1l36���4),�a9 '*�
7J),�?+83?FH7,��'*7�<��4367�<¥'*+8+��:'*;¸1l58�?+83� ±'t�4�43?��1lF �636;^F,.�Åm¬Ì�x149,3q«258�^58§,+B3�§,;4'*7,3|5B�e149,3qFH7�3
��5�1l9»��FH�^5B1l5�«H3T1l367��458F*7D¦h1l9�3À§$3?9:'�«258FH;�58�|'�§,5B1q �FH;^3��?FH ���+858�6't1l3?<�5B7�1l9:']1 � � Å��hÆ
)�7,<,36;^®HF236��'��^ ±'t+8+D't �FH)�7J1�Ft�p�?FH7%1l;l't�?1l5BFH7 �^),�^1�§�3?��FH;^3�3�'*�a9A§$FH)�7,�63t. ��FO��3V«H36;?¦
149,3|�?FH7%1l;l't�?1l5BFH7�5B��587��458®*7,5"%:�6'*7%1��?FH ��:'*;43?<±1lF�1l9,3|FO«*36;l't+8+h3L²=�:'*7,�^58FH7���5�1l9,5B7�1l9�3
�V¢2�6+83t¦:�4FZ1l9,3Á§:'t�458����58�?14),;43Á5B��1l9,3Á�l't �3t.ÒÆ

� 
 
�� ������
 ��
�� � � ����
 �

CEF�9:'�«*3¨;436��3�']1l587�®±�?¢2�?+836�?¦h1l9�3¨ª�7,5�«H3?;4�43� À),�^1q§$3À'*§,+83Á1lF±�:'*�4�q�4 �F=F*149,+B¢���;^FH 
'�§,5B®��6;^),7,�a9½14F�'¥§�58®�§:'*7�®,.ZÄ�FH7%«H3?7%1l58F*7:'*+8+�¢H¦D149,3Z�6),;¸«*']1l),;^3�'t7,<�<,367,�^5B1�¢��^587=¤
®*),+¼'*;^5B1�¢°��9,367 1l9,3¥�^��'*+B3��m'*�?14FH; � '*�,��;4F%'*�a9�36���636;^F½9,'*�Z§$3?367 ;436®H'*;4<,3?< 't��'t7
5B ��,'*�4�4'*§,+83eFH§,�¸1a'*�?+83e14F|1l9,3�),7,<,3?;4�^1l'*7,<,5B7,®ÁF*�:��9:'t1��6'* �3�´µ§$3V��FH;43t¶t1l9�3�§,58®|§,'*7,®,.
��FO��3V«H36;?¦p1l9�3�§�;l'*7,3¨�eFH;4+B<½�^3?14),���^9,36<,�T7,3V��+85B®H9%1ÁFH7­1l9,5B�T��;4FH§,+B36 �.¨C�9,3�G*3?¢
��36't1l)�;43T58��1l9:']1�149,3�'t�,�:'*;^367%1q�^587,®*),+¼'*;^5B1�¢±587¥1l9,3T3�
$36�V1l5B«*3���FH)�;¸¤�<�58 �367,�^58FH7:'t+D<,3V¤
�^�6;^58��1458FH7Z�6F*;4;43?�4��FH7,<,��1lF�'�9,58®*9,36;�<,5B �3?7,�45BFH7:'*+��43?14),�±5B7¨��9,58�a9Z1l9,3���FH),;�<�58 �367=¤
�^58FH7,'*+J �3V1l;45B�e5B�(�?FH ��,+83V1l36+�¢Á7,FH7=¤Ì�45B7,®H),+8'*;6. )j9,3?7�1l9,3�3V²21l;4'q<,58 �367��458F*7�Å�FH;pFH)=1l36;
§�;l'*7,3©�43?�:'*;4't1l5BFH70Æ��49,;^587,GJ�(14F �?36;4F�¦t1l9�36;43e58�E7,F|'t�4�4F2�658't1l3?<��?),;^«t't14),;43©�45B7,®H),+8'*;45�1�¢H¦
't7,<A149,3�<�367,�^5B1�¢�F*�d �'t1^1l36;�FH7¥1l9�3�§,;4'*7,36��;43? ±'t587,��%:7,5�1l3t.�C�9,3T �FH�¸1��6FH7,�^36;¸«*'n¤
145B«*3�'*�4�^), ���1l5BFH7D¦�§,'*�43?<�F*7�1l9,3|9�58®H9,3?;�<,5B �3?7,�45BFH7:'*+��,5B�?1l)�;43*¦=58��149:'t1e1l9,3�§,;4'*7,3?�
§�FH),7��63���;^FH  ÅmFH;?¦$3?¯2)�5B«t'*+83?7%1l+B¢*¦h�:'t�4�q149,;4FH)�®H90Æ�36'*�a9­F*149,36;q'*7,<»1l5B �3T�6F*7J14587J),3?�
�^ �F2F*149,+B¢*¦J��5�1l9��4FH �3q�?FH7%«H36;^�45BFH7�F*�x§,;4'*7,3�G25B7,3?1458��367,3?;4®*¢�1lF�367%1l;^FH�%¢H.�C�9,3��436�2¤
't;l't1458FH7¿Ft��1l9,3�1��eF�§,;l'*7�36�Z't�f1436;�149,3�§$F*),7,�63��?FH;4;^36�^�$FH7�<,�À1lF­;^3V¤�3L²=�:'*7,�^58FH7 587
149,3���FH),;
¤�<,5B �3?7,�45BFH7:'*+�3�
$36�V1l5B«*3T149,36F*;^¢H.
��Fn� ��'t7 149,58�¨§�3�;43?�6FH7��658+B36<¿��5�1l9¿1l9�3��4587�®H),+¼'t;���FH),;
¤�<,5B �3?7,�45BFH7:'*+©<,3?�4�6;^58�=¤

1458FH7 � C�9,3À��FH5B7J1�3L²���+¼'*5B7,36<A587 ��3?�
.�Ñ�58��1l9:'t1�1l9�3�),�^):'*+x��FH),;
¤�<,5B �3?7,�45BFH7:'*+h«t'*;^5�¤

È6Î



't§,+83?�6¦J1l9,3��4��'t+83��m't�?1lF*; � '*7,<�1l9,3��4��'t+¼'*; %:36+B< �E¦='*;^3q'��^587,®*),+¼'*;��a9,F*58�63q't1 � S Í�.
��'*�a9�5B�e��F2FH;4+�¢Z§$3?9:'�«H36<�'*�©1l9,3�§,;l't7,36���?FH+8+B58<,3t¦%§,)�1�5B7�149,3q§,;4'*7,3|��58�?14),;43��,9%¢2�45�¤
�6'*+�¯2),'*7%1l5B14583?�e<,3?�$3?7,<�FH7±�6FH À§�587:'t1458FH7��©Ft�D1l9,3�1��eFÀ«*'t;45¼'t§,+83?��149:'t1e;43? ±'*5B7��e36+B+�¤
§�369,'O«*36<D.�C�9,36�^3±7,F*7,�45B7,®H),+8'*;q«t'*;458'*§,+B36�� �'O¢»§$3¨1l;^3�'t1436<½'*����),7,<:'t �3?7J1l'*+!¦E'*7�<
 �'t14�a9,587,®�;4)�+836�T<,3?;45B«*36<�14F��:'t;l'* �3?1436;45"�63¨1l9�3±�,9%¢2�45B�6��Ft��587,3?+¼'*�¸1l5B�¨§,;l'*7�3±�6F*+8+85 ¤
�^58FH7��6. ¬Ì�q149,3¥�^¢2�^1436  �6'*7D¦�'t���?FH7 �^3?�?1l)�;436<~587 ��3?�
.�Ñ�¦©§�3��,;4FH��36;^+B¢ 3? À§�36<,<,3?<
��5�1l9,5B7»�^14;45B7,®±1l9�36FH;¸¢H¦D1l9�3¨ ±'t14�a9,587�®��6FH7�<,5B1458FH7,����58+B+(§�3À<,3?;45B«t'*§�+83���;^FH  ��),7,<:']¤
 �367%1l'*+D�,9%¢2�45B�6�6.

� ��� � �����V5!�������4#0"�(*��"�( �0" �4#���5
C�9�3A't�?1l5BFH7¿��FH;¨'­�^��'*+8'*; %:3?+8< �6FH)��,+83?< 14F�®H;l'�«25B1�¢¿'*7,< '»�43V1�Ft� ¾ ),58<,��� � 5B7 '9�FH �F*®H367,3?FH),�?¦ ¾ 't1�ª�7�5B«H3?;4�^3*¦���5�1l9�+B587,3�36+B36 �367%1 ��� I S � I]Å 
 Æ6Å �
	AI ��
 I$Ï ���
 IaÆ©58�
� S
� � � 
 ��
�� 	 U > � � � � H I Ï ÈÉ � I � H I � ��	 � Å � � Æ +�� � � � Ï � + ��Å��$Æ4Æ ��� � Å � Æ

)½3�),�^3 
 14F­;436��;436�^367%1��6FH7���F*;4 �'*+e1458 �3�'*7,< �,;^58 �36��14F°;^36�,;^36�^367%1±<�36;45�«t't1l5�«H36�
��5�1l9�;43?�4��36�?1�1lF 
 .�	 58��1l9�3T+8'*�,�^3Á��)�7,�?1458FH7D.�C�9,3T§:'*�aGJ®H;^FH),7,<A�4FH+B)�1l5BFH7���FH;�1l9�3
�^��'*+8'*; %:3?+8<¥58��<,3?7,F*1436< �(Å 
 ÆV¦0'*7,< ��Å �hÆ�5B��1l9,3Á�4�6'*+¼'t;��$F*14367%1l58'*+!.
C�9,3�FH7,+�¢­),7J),�4),'*+©1436;^  587 Å � Æ�58��1l9�3��?FH),�,+B587,®¥F*��149,3 ¾ ),58<���� � ¦E��9,5B�a9��e314;436't1�'*���$3?;^��36�V1 ¾ ),5B<,���?FH),�,+B36<�FH7,+�¢Z1l9,;^FH),®H9�®*;l'�«25B1�¢H.�C�9�3�'*�?1458FH7���FH;�'���36;¸��36�V1

¾ ),58<��6FH)��,+83?<�14F�®H;4'�«=5�1�¢¨58� �^),�¸1���� � + 
 � � 8��:¦J��9,36;^3�149,3�<�367,�^5B1�¢��À5B��;436®H'*;4<,3?<'t��' ��),7,�V1l58F*7 F*�T1l9�3½�?F=FH;^<,587,'t1l3?��Ft��1l9�3 ¾ )�58< �:'*;^1458�?+836��'*7�< 149,3½�^�:'*�?3?1l5B �3
 �3?14;45B�*. > / �:FH;x'�9,FH �FH®H3?7,36F*),�x58�4Ft1l;4F*�,58� ¾ )�58<D¦O1l9�3©3?¯J):'t1l5BFH7TF*���¸1a't143���Å��2Æh<�3 %:7,3?�
149,3Á��),7,�?1458FH7,'*+x<,36��367,<�367,�?3ÀF*����F*7A1l9�3��4�6'*+83Á�m'*�V1lFH; � ¦�«258'�367�36;4®t¢J¤Ì �F* �3?7J14), 
�?FH7,�^36;^«t't1458FH7h¦ � +87��XJ � +87 � S � �,Å¸È�Ï �|ÆV¦���5B149!� S �/J"�:. �:FH;�3L²�'* ���+83*¦���FH;
;4'*<,58't1l5BFH7D¦�� ; � U +�'*7�<¥��F*;� ±'t1^1l3?;#� ; � U �O.
)½3�'t�4�4)� �3�1l9,3?�43 ¾ ),58<,��+85�«H3¥FH7 FH7,3�F*�|149,3A§�;l'*7,3?�6¦��^F½149:'t1�;l't149,36;Z1l9:'t7

�?FH),�,+B587,®�1lF|149,3���587,�¸1l3?587=¤!��;l'* �3e�^��'*+B3��m'*�V1lFH; � ¦t1l9,3��,'*;^1458�6+B36�E1l9,3V¢¨'*;^3��6FH ���FH�43?<
Ft���6FH),��+83�14F�'±�6F*7���FH;4 �'*+B+B¢¥;43?+¼'t1436<»�^��'*+B3��m'*�V1lFH; � � Å �hÆV¦$§$3?587,®�1l9,3¨�^��'*+B3��m'*�V1lFH;
F*7�1l9,3�'t�,�,;4F*�,;458't1l3�§,;l'*7�3*. �:FH;��^58 ��,+85B�65�1�¢À��3�9,'O«*3�FH7,+�¢���;^5B1^1l367�1l9,3�'t�?1l5BFH7±��FH;
¾ ),58<,��FH7»FH7�3�F*�d149,3À§,;4'*7,3?�6¦$149,3¨'*�V1l5BFH7A��FH; ¾ ),5B<,�qF*7�1l9,3�F*1l9�36;q§�;l'*7,3�§$3?587,®±'
²=3?;4F�²��6FH�%¢�§�)�1���5B1l9�149,3T'*�,�,;^FH�,;458't1l3 � Å �hÆV.
C�9,3���),7��?1l5BFH7 � Å��hÆ© ±'�¢�®*367,3?;l'*+B+B¢�§$3Á<,5 
h3?;4367%1���FH;e1l9,3�1��eF�§,;4'*7,3?�6¦0'*7,<���FH;

<�5 
$36;43?7%1�§�;l'*7,3��eFH;4+B<¥�43?14),�,�?.���)�1�'*�� �367%1l5BFH7,3?<A't§$FO«H3�149,36;^3�5B��'*7A5B ���FH;¸1a'*7%1
)�7,5B«*36;4�4'*+85�1�¢»']1Á�4 �'*+8+E�43?�:'*;l']1l58F*7,���6FH;^;43?�4��FH7,<,5B7,®�1lF¥+¼'t;4®H3�7,36®%']1l5B«*3��E.�¬�7�149,58�
+B58 �5B16¦?��9,5B�a9�58��;^36+B3?«t'*7%1x1lF�1l9,3©§�FH),7,�?3*¦n1l9,3©§,),+BGq��'t;4�Á�m'*�?14FH;�§$3?�6FH �36�E58;^;43?+83?«t'*7%1

ÈOÊ



't7,<ÀFH7,3©FH§�1l'*587�� � � < U @ � � 1 ¦t1l9,3e�^1a't7,<:'*;^<¨¹Á'*+8)��6']¤
¹�+B36587�;^36�^),+B16.pC�9,5B�p§�369:'�«258FH;
3?7,�4)�;436��1l9,'t1 � � 58�*%,7,5B143�'t1��6FH+B+85B�458F*7À'*7,<Z�^FÁ149,3� ±']141l3?;�'*7,<�;l't<,5¼'t1458FH7�<,367,�^5B145836�
't;43*¦0't����3?+8+!.
C�9,3�36¯J):']1l58F*7,�ZF*�| �F*1l5BFH7¿��FH;Z®H;4'O«25�1�¢H¦�1l9,3� ±']141l3?;Z'*7,< �4�6'*+¼'*; %,36+8< � '*;43

�¸1l;4'*58®H9%1^��FH;^��'*;4<�+B¢­<,3?;45�«H36<�§J¢�«t'*;¸¢=5B7,®�Å � Æ|��5B149½;^36�4��36�V1À1lF � ¦ 	 '*7,< �x¦p']�f1l36;
��9�58�a9 	  �'�¢À§�3��43V1�3?¯2),'*+,1lFÁ),7,5�1�¢H.��p²=�,;^36�4�^36<�5B7À1l3?;4 ��©Ft�h�,;^FH��36;d1l5B �3��L¦2C�9�3
��5B7,�^1436587¥3?¯2),'t1l5BFH7,��'*;43

� I S Ñ
	��� � ÈÉ 
� I Ï �jÏ � + � 	ZÏ � + � � � [ Å Ñ%Æ

��
�
S � Ñ
	��� � 
� I � � Ï � + � 	ZÏ ÈÉ � + � � � [ Å Ð%Æ

��9�36;43A'­<,F*1�58�Z'��,;^FH�$3?;¨1l58 �3�<,3?;45�«*']1l5B«*3*. Ãq��'*7 3V²�'* ��,+B3*¦���3��6F*7,�45B<,36;¨1l9�3
�6'*�43���9,3?;43�149,36;^3�5B��;l'*<,58't1l5BFH7�Å�� 	hÆ�'*7,<� ±'t1^1l3?;qÅ � � ÆdFH7�149,3�«258�45B§,+83�§,;4'*7,3�FH7,+�¢H¦��9�58�a9­��3À1l'*G*3À14F�§$3�1l9,3¨7,3?®%'t145B«H3�1l367��458F*7­§,;l'*7�3*.TC�9,367­1l9�3Z'*§$FO«*3¨36¯J):'t1458FH7,�
't;43Á�4),���,+83? �3?7J1436<�§%¢�1l9,3Á<�¢27:'* �58�6'*+h3?¯J):'t1l5BFH7¥��FH;�1l9,3Á3V«HFH+B)�1l5BFH7¥F*���x¦

��¨Ï � � 
� S � � � @ � �
� @ � � � � Å¸ÈOÍ%Æ

't7,<�149,3Á�6FH7%14587J),5B1�¢±36¯J):'t1458FH7h¦

��
� �
� �� S �

� �
� �
Ï �
� H
� �
� � S � �:Å �|Ï ��Æ Å¸ÈHÈnÆ

��9�36;43��� S � � Å��$Æ|'*7,< �½5B�|1l9,3Z�,;^36�^�4),;^3±F*�©1l9,3 ¾ )�58<��6FH ���FH7,367%1Á��5B149�367,3?;4®*¢
<�367,�^5B1�¢ �:.�@�F*143T149:'t1�FH7,+�¢�1l9,3T �'t141436;�<,367��45B1�¢��?FH7%1l;45B§,)�1436��14F�149,3 �,¤�3?¯2),'t1l5BFH7D¦
§�36�6'*),�^3*¦�5B��� 	R; È J,Å � � Æ + ¦q1l9,3�;4'*<,5¼']1l58F*7 1l36;^  58��'*�V1l):'t+8+B¢ �^),�¸1�' �6F*7,�^1l'*7%1
1458 �36��	 587�1l9,3Á'*�V1l5BFH7D¦2�6FH7%1l;^58§,)=1l587�®�1lF�1l9,3��:;^5836<� ±'*7�7��6FH7��^1l;4'*587%1�§,)�1�7,Ft1�1l9�3
<=¢=7,'* �5B��'*+h36¯J):'t1458FH7,��F*�( �F*1l5BFH7D.
¬Ì� � Å��$ÆZ5B�±�4)����?583?7J14+B¢ ¾ 't1�7�3�'*;�1l9,3»�?),;4;^367%1�«t'*+8)�3�F*� �x¦�1l9,3?�43­�6F*),�,+85B7,®H�

9,'O«*3Z �F2<,36�¸1Á3�
$36�V1l�Á587­1l9�3¨+¼'t143¨ª�7,5�«H3?;4�43t¦p't7,<­1l9,3Z�4)��6�63?�4�^36��Ft�e149,3¨�^1l'*7,<:'*;^<
�?FH�4 �FH+BFH®*¢­'t;43Z;43?�6FO«H3?;436<h. �0F*;T3L²�'* ���+83¨1l9,3Z1lFt1a'*+p«t'*;^5¼'t1458FH7­5B7 �¿�^587,�?3�7J),�?+83V¤
F*�^¢27%1l9,3?�458��58��«H3?;^¢� �F=<�36�^16.±¬�7½&�+¼'*7,�aG­)�7,5B14�6¦x1l9,5B�T5B��F*��F*;4<,3?;±Å����'J ���eÆ �� ��9,36;^3���Z5B�À1l9,3�1458 �3�'t1¨149,3�§$3?®H587�7,587,®­Ft��149,3�;l'*<�5¼'t1458FH7¿<�FH �5B7:'t1436< 36��F2�a9~'t7,<~7J)=¤
�?+83?FH�^¢27%1l9,3?�45B�¨§$3?®H587,�À't1 ��� � È±�436�t.½¬Ì1À58�À)�1^1l3?;4+B¢½7,3?®H+85B®H58§,+B3¨��FH;�«t'*+B),36�ÀFt� ���
36'*;4+B583?;�149:'*7�149,3�3?+83?�?1l;^FO��36'*GA3?;l'�.���Fn�e3?«*36;?¦D1l9,3��6FH),��+8587�®�F*�d ±'t1^1l3?;�14F �­�,;4Ft¤
<�),�63?��F*1l9�36;��$F*14367%1l58'*+8+�¢¿ �3�'*�^),;l't§,+83¥3�
$36�V1l��587,�?+8),<,5B7,®½' ´�%,�f1l9~��FH;4�?3*¶���'*)��4587�®

È '



«25BFH+¼'t1458FH7���F*�©1l9�3¨36¯J),5B«t'*+B367,�?3¨�,;45B7,�65B�,+83t.�Ä�),;4;^367%1T�6FH7,�¸1l;4'*587%1l���6'*7�§$3¨�4't1l5B� %:3?<
5�������� Åm+87 � Æ

� @ N ÈOÍ U ��. > 1�� > �Ã���1l9,3�ª�7,5B«*36;^�43��6F*7J14;l'*�V1l��14Fn��'*;^<,��1l9,3|§�58®À�?;4),7,�a9h¦ � 6 Í=¦=1l9�3��4��'t+¼'*; %:36+B<
;^),7,�|14F ��� '*7,<­1l9�3¨�4��'t+¼'*;|��F*14367%1l58'*+p§�36�?FH �3?�Á7,36®H+B58®H5B§,+83t.|C�9,3�ª�7�5B«H3?;4�^3�§�3V¤
�?FH �36��<,FH �587:'t1436<�§%¢�1l9,3��4��'t+¼'*;�%:3?+8<�G25B7,3?1458�T367,3?;4®*¢¥<�367,�^5B1�¢��45B7,�63T5B1��4�6'*+83?�|'*�
� U 1 ��9�36;436'*�� �'t141436;e'*7,<�;4'*<,58't1l5BFH7�<�367,�^5B1l5B36�e�4��'t+83�'*� � U � '*7,< � U + ;436�^�$3?�?145B«H3?+B¢
Å�58®H7�FH;45B7,®T149,3 � �m'*�V1lFH;lÆV.dÃ����4�6'*+¼'t;eGJ587�3?1l5B�q<,F* �5B7:'t1l5BFH7ZF=�?�6),;^�6¦�149,3q�^��'*+B3��m'*�V1lFH;
� §�36®H5B7,�e14F��^��'*+B3|'*�|Å � �^Æ �� ¦,'t7,<±1l9�3q§:'*�aGJ®H;^FH),7,<��^��'*+8'*; %:36+B<�<,5B«*36;^®H36��+BFH®%'*;^5B149=¤
 �58�6'*+8+�¢�587�1l58 �3*.¨C�9�3�3?7,36;^®*¢°<,367,�^5B1�¢°'*7�< ��58�?�65��4�6'*+¼'t;�<,5B«*36;4®*3±'*��Å � �^Æ U I ¦(�^F
149:'t1 ��S Í¨58��'�´·§�58®Z�6;^),7,�a9D¶0�45B7,®H),+8'*;45�1�¢H.
Ã��q3V²=�,+8'*587�36<�5B7 ��3?�
.$Ñ�¦0587�1l9,3��458 ��,+B36�^1�14;43�']1l �367%1|F*�d§,;l'*7�3��eFH;4+B<� �F=<,3?+8�

149,36;^3�5B�qFH7,+�¢¥FH7,3��4��'t+¼'*; %:36+B<» �F=<,)�+8),�?¦0149,3�´µ;l't<,58FH7h¦B¶0��9,58�a9�;4),7,��F 
°1lF± �587J),�
5B7 %:7,5�1�¢�'*��149,3��^��'*+B3��m'*�V1lFH; � '*�,�,;^F%'*�a9,3?� �63?;4F,.�C�9,3À�^587,®*),+¼'*;�«t'*;^5¼'*§,+B36�?¦ � '*7�<
�x¦,��'t7A§�3Á;436��+¼'*�?36<�§J¢±1l9,3Á7,FH72¤��45B7,®H),+8'*;�«t'*;^5¼'*§,+B36�?Ç

� �
S É � �6FH�^9xÅ4Å � � � � ÆZJ � '%Æ � > S �qÉ � �^587,9DÅ4Å�� � � � Æ J � '%Æ � Å¸ÈnÉHÆ

C�9�3TGJ5B7,3?1458�|1l3?;4 ���587�1l9�3�'t�?1l5BFH7¥<,3 %,7,3�1l9,3Á �3?1l;^58�|F*7A �F=<�),+85��4�:'t�63*.©¬�7¥1l36;^ ��
Ft�©149,3¨FH+B<�«t'*;458'*§,+83?�|FH7,3�9:'*�|1l9�3¨+8587�3�36+B36 �367%1 � � � � I©Ï >I � I � �0I�¦x'*7,< � S�Í�58��?+836'*;4+�¢Á'��^587,®H)�+¼'*;���FH587%1(587Á1l9,3?�43e�6F2FH;4<,5B7:'t1436�6. ��FO�e3?«*36;6¦%5B7�149,3e7�3?� �6F2FH;^<,587:']1l36�
5B7���¯0.$Å¸ÈOÉHÆV¦%1l9�3�+B587,3�3?+83? �3?7J1©5B� �

+
Å � � � I� Ï � � I > ÆL¦%��9,58�a9�58���$3?;^��3?�?1l+�¢¨;43?®H),+8'*;�3?«*367

��9�367»1l9�3 ��587��^1l3?587���;4'* �3T�^��'*+B3��m'*�V1lFH; � S >I � � I� � � I > «t'*7,5B�49,3?�6¦$FH7A149,3�´µ+85B®H9%1^¤�?FH7,3t¶ � � S � > . �:FH;�§,;l'*7�36�Z587 Ã�<0/$¦ � � '*7,< � > '*;43�149,3��4�6'*+83��m'*�V1lFH;^�¨FH7¿1l9�3��FH�^5B1l5�«H3¥'*7�< 7,3?®%'t1l5�«H3�1l3?7,�45BFH7 §,;l'*7�36� ���4F�1l9:'t1 � S³Ét�6FH�^9xÅ4Å � � � � Æ J � '°FH;
�qÉt�^587,9xÅ^Å�� � � � Æ J � 'HÆ�;43?�4��36�V1l5B«*36+�¢���FH;� ±']141l3?;��6F*),�,+85B7,®¨1lF¨1l9�36�43T§,;4'*7,36�?.@�F*1l5B�63�149:'t1e1l9,3��6FH7,�¸1a'*7%1 %,36+8<±�49,5��f1 � � 58��'t;4§,5�1l;l't;^¢H.(¬Ì1l��3 
h3?�?1�5B��'	�xF*;4367%1 �§�F2FH�^1�F*7»1l9,3�Å � � [ � > Æ� �F2<,),+B5x�4�:'*�?3*.�¬�7�149,3¨¹Á'*+B)���']¤�¹�+8365B7��,5B�?14),;43¥Å '%ÆV¦D'��6FH7=¤�¸1a'*7%1A�49,5��f1¥587 � ��'*7 §$3°;43? �FO«*36< §%¢j;^36�4�6'*+85B7,® ��FH),;¥<,5B �3?7,�45BFH7:'*+|�^�:'*�?3?1l5B �3
�?F=F*;4<,5B7:'t1l3?��'t7,<¿;43L¤�<,3 %:7,5B7,®A149,3±+B367,®*149��^��'*+B3 ��F*��149,3±3L²=14;l'�<�58 �367,�^58FH7,�?.�¬�7
149,3|'t§,�43?7,�63|Ft�D �'t141436;���9,58�a9��?FH),�,+B36��1lF �E¦2FH;eFt�x'���F*1l3?7%1l5¼'t+ ��Å��$ÆV¦J1l9,5B�©�^9,5B�f1e58�
)�7,FH§,�^36;^«t'*§�+83*¦2'Á;43 ¾ 36�V1l58F*7�Ft�h1l9�3�®*+8FH§:'t+��^¢2 � �3V1l;¸¢��76 �$Ï �6F*7,�^1l'*7%1�F*��1l9�3�Î*<
3 
h3?�?145B«H3T1l9,3?FH;^¢*.���FO��3V«H3?;6¦h149,58���^¢2 � �3V1l;^¢¥5B��§�;4FHGt367»§%¢ ��Å��$ÆV¦�'*7,<A§%¢� �'t141436;
�?FH),�,+B587,®*�6.|¬�7»�m'*�V1�¦h149,3À�^��'*+B3��m'*�?14FH; � >  À),�¸1�§�3À�$F*�45B145B«*3�587�FH;4<,3?;q��FH;�5B1q14F�§$35B7%1l36;^�,;43V1a'*§�+83Á'*��'�´·§�;l'*7,3Á�^��'*+B3Á�m't�?1lF*;6¶�¦:'*7,<¥1l9,5B��;43?¯2)�58;43?��1l9:'t1 ��N � � .)½3��^9:'*+B+ %:7,<�5B1��6F*7J«*367,5B367%1�14F��a9�F=FH�^3	�7S Í�14F�§�3�1l9,3��63?;4FTF*�h149,3��$Ft1l367%145¼'*+
��Å��$ÆV¦$'*7,<�149,367�14F±�a9,F2FH�^3 � � �4F±149:'t1 � > 7,3?«*36;q«t'*7,5B�49,3?����FH;�1l9�3��4F*+8)�1458FH7,���e3't;43Z587%1l3?;43?�^1l3?<¿587h.»Å�¬�7½�m'*�V1�¦E�4587��63 � > 9:'*��'¥�$FH�^5B145B«H3ZGJ587�3?1l5B�¨1l36;^ A¦���'¥�4)�5B1a't§,+83

È �



�?FH),�,+B587,®¨14F� �F2<,),+85 %:36+B<,����58+8+D'*+B��'�¢=��®H),'*;l'*7%14363Á1l9:'t1 � > ´·§�FH),7,�?36�?¶h'���'O¢���;^FH 
�?36;^F,. >��¨¬�7½1l9,5B���:'*��36;?¦p��FH;��458 ��,+B58�65�1�¢��e3�58®*7,FH;43Z1l9�58���?FH ��,+85B��'t1458FH7­§%¢½�,58�aGJ587�®
� � +8'*;4®*3|367,F*),®H9¥1l9:'t1�7,FZ�^),�a9½´µ§$F*),7,�63t¶058��7,3?�636�^�l'*;¸¢H.·Æ��Ft1l9 � � '*7�< � > '*;43|´µ�4�6'*+83��m't�?1lF*;4�6¶*�4587��63�1l9,3V¢À1l;4'*7,�¸��FH;4 ¡+858Gt3 � )�7,<,36;�;^36�4�6'*+�¤5B7,®±�^�:'*�?3V¤Ì1458 �3��?F=FH;^<,587,'t1l3?�6. ��Fn�e3?«*36;?¦E)�7,+85BG*3 � 149,3?¢A1l367�<»1lF %:7�5B1l3��6FH7��^1a't7J14�
't� � 1l3?7,<,��1lF �63?;4F,¦,5B ���+B¢2587,®À'*7�'*+B1436;47,'t1l5�«H3� �3?1l;^58�6'*+h<,3?�4�?;458�=1l58F*7¥��9�58�a9�58��7,F*1
�^587,®*),+¼'*;e't1�149,3À´µ§,58®À�?;4),7��a9D¶B.�¬�7�149,3�§,;l't7,3q�eFH;4+B<� �F2<,36+B���?FH7,�45B<,36;^36<¥587���3V�
. � ¦
� �
'*7�< � > 't�?1l),'*+8+�¢Á;436��;436�^367%1�1l9�3��4�6'*+83��m't�?1lF*;4�dF*�:149,3���FH�45�1l5�«H3e'*7,<¨7,3?®%'t1l5�«H3�14367=¤�^58FH7�§,;4'*7,3?�T;^36�^�$3?�?1l5�«H3?+B¢H.�/=5B7,�63À149,36;^3�'*;43Z7,F¥+8FO�¡367,3?;4®*¢»�6FH7 %,®H),;l']1l58F*7,�|��5B149

� �
N � > ¦,1l9,3Z´µ+858®*9J1��6FH7,3t¶ � � S � > 5B��'*�?14):'*+B+B¢±'�§�FH),7,<,'*;^¢�Ft�d �F=<,)�+85h�^�:'*�?3�'*7�<F*7,3|;43?¯J),58;^36��'� �'t1l�a9�587,®À;^),+83�1lF¨<,3V1l3?;4 �587,3���9:'t1�149,3|1l;4' �^36�V1lFH;¸¢±F*�x149,3|�^¢2�¸1l36 

<�F=3?�d't1(1l9:'t1p�$F*587%1�.EÃ 7:']1l),;4'*+= �'t14�a9,587,®�;4),+B3�5B�E14F|�4),���$FH�^3�1l9,'t1�'t1p+8FO� 3?7,36;^®H583?�
't7,<­587�149,3Z'*§,�^367,�?3ZF*���$Ft1l367%145¼'*+B�qFH;| �'t1^1l36;?¦$149,3À§,;4'*7,36���^58 ��,+B¢��:'t�4�|1l9�;4FH),®*9
F*7,3�'t7,F*1l9�36;�ÅmFH;?¦$3?¯2)�5B«t'*+83?7%1l+B¢*¦:§$F*),7,�63�Æ���5�1l9A149,3T587%1l3?;^«H3?7,587�®±§,),+BG�§,;45B3 ¾ ¢�<,5B�¸¤
't�,�$36'*;45B7,®½'*7,< 149,367 ;^3�'*���$36'*;45B7,®�']�f1l36;��6FH+B+85B�458F*7D.~C�9�58�±;^),+83¥��'*�±<,3V1a'*5B+83?< 587
��3?�
.EÑ�¦E��9,36;^3��45B ���+83¨ �F=<,3?+8�Á�l']1l58�¸�f¢2587,®�1l9,3��^14;4587�®A1l9�36FH;¸¢½§,'*�aGJ®H;4FH)�7,<¿36¯J):'n¤
1458FH7���1lFZ'*+B+$F*;4<,3?;4��587

�
H �e36;43Á®H5�«H3?7D.�¬�7�1l9,3�Ã��,��367,<,5 ²��e3�<,58�^�6),�^��1l9,3��?FH+8+B58�45BFH7

§�3?1��e363?7¿§�FH),7,<:'t;^¢­§,;4'*7,3?��5B7�1436;^ ���F*��367,3?;4®*¢°'t7,<� �FH �367%14),  �6F*7,�43?;^«t't1l5BFH7D¦
't7,<�149,3Á¬��4;4'*36+� �'t1l�a9�587,®¨�?FH7,<,5�1l58F*7,�6.

��3?1�),�Á7,FO���?FH � �367%1TFH7�1l9,3Z�a9:'t;l'*�V1l36;TF*�e1l9,3Z1l;4' �^36�V1lFH;¸¢�587­1l9,3�Å � � ¦ � > Æ�¤��+¼'*7,3t.�C�9,3 �0;^583?<, ±'t7,7��6FH7��^1l;4'*587%1�;^3�'*<,�

� H I� � � H I> S
Î
� � Å � � Æ + �qÏ ÈÈ ' Å � I� � � I > Æ I �±Å � � Æ � � Å¸È �%Æ

¬Ì��149,3»3?7,36;^®*¢ <,3?7,�45�1�¢ F*7 1l9,3�;458®*9J1±9:'*7,< �^58<,3A58���$FH�^5B145B«H3t¦�1l9,3A1l;l' �^36�?14FH;^¢~58�
1458 �3V¤Ì+858Gt3*.E¬Ì��1l9,3�;45B®H9%1�9:'t7,<��45B<,3q5B� �?36;^F¥Å���FH;©3V²�'* ��,+B3�5��D1l9,3��$Ft1l367%145¼'*+:«t'*7,5B�49,3?�
't� �

�
6 � � '*7,<­5���1l9,3?;43¨5B�|7,F� �'t141436;|FH;q;l'*<,58't1l5BFH70ÆL¦�149,367­1l9�3�1l;4' �^36�V1lFH;¸¢»58�

+B58®H9%1¸¤�+85BG*3t.p¬Ì�E1l9,3Á;45B®H9%1�9:'*7,<��45B<,3�58��7�36®%'t145B«*3*¦,1l9�3Á14;l' �^3?�?14FH;^¢¥5B���4�:'*�?3V¤Ì+858Gt3*.
C�9,3�14;l' �^3?�?1lF*;^¢¿��FH;À149,3¥�?¢2�6+B58���^FH+8)=1l58F*7 587 1l9,3 � � � � > �,+¼'t7,3�58�¨�^9,FO��7 587

�(58®H),;^3 ��.�ÈH.(C�9�3e5B7,�43?;^1E�49,FO���('�§�+8FO��¤�),�TF*�21l9,3�§�369:'�«258F*;(']1E149,3�§$F*),7,�63©587���9,5B�a9
149,3À1l;4' �^36�V1lFH;¸¢»5B�q+85B®H9%1^¤Ì+858Gt3�']1��6FH7%14;l'*�V1l58F*7�1lF�149,3¨§,58®±�6;4)�7,�a9 Åf1l9,3Zª�7,5B«*36;^�43¨58�
3? ��=1�¢,Æe'*7,<±1458 �3V¤�+B58Gt3�F*7�3V²=�:'*7,�^58FH7���;^FH �1l9,3q§,58®�§:'*7,®�Å�;l'*<,58't1l5BFH7�58����;4F2<,),�63?<
']1e149,3�§�FH),7��63OÆL.�¬�7�149,36�^3|�6F2FH;4<�587:'t1436�?¦J149,3��4��'t+83��m'*�?14FH;e5B7,�6;^3�'*�^36�e3V²=�$F*7,367%1l58'*+8+�¢
FO«*36;�3�'t�a9½�V¢=�?+83t¦�§,)�1|149,3¨7,3V²21T�?¢2�?+83¨58���45B ��,+�¢A'¥;^36�^��'*+B36<»«H3?;4�^58FH7�F*��1l9�3¨�?¢2�6+B3
§�3?��F*;43*.~Ã +8F2��'*+�F*§,�43?;^«H3?;± �3�'*�^),;43?����9J¢2�^58��'t+�¯J):'*7%145B1l5B36�Z�4)��a9 '*�Z1l9,3 ��)�§,§,+83
�?FH7,�¸1a'*7%1©FH;d1l9�3�<�36�63?+83?;l't1458FH7Z�:'*;4'* �3?1l3?;6¦H��9,5B�a9�3?7%1a'*5B+,;l't1458FH�pF*�$149,3��4�6'*+83��m'*�V1lFH;
't7,<±5�1l��<,36;^5B«t't145B«H3?�e5B7���9,5B�a9�149,3q7,F*;4 �'*+85"��'t1458FH7ÀFt�h1l9�3q�4�6'*+83��m'*�V1lFH;���'t7,�63?+8��F*)�1�.

È�Ñ



��367,�?3*¦H14Fq+8F2��'t+%FH§,�43?;^«*36;4�?¦J3�'*�a9¨�V¢=�?+83�'*�,��3�'*;^�(1lF�§$3e58<,3?7%1l58�6'*+%1lF�1l9,3�F*7,3�§�3?��FH;^3*.

� � � � (���� � � � +�( �4�	� � ��� � � � �T"$���
¬�7¨149,58���^36�?1458FH7Z�e3��^FH+B«*3�1l9,3�3?¯2),'t1l5BFH7,��F*�$ �Ft1l58F*7À58 � �3?<,5¼']1l36+�¢Á§$3V��FH;43�'*7�<�']�f1l36;
149,3�§�FH),7,�?3*¦J'*7�<À<,58�^�6),�^��9,FO� 1l9,3�5B7,�6F* �5B7,®q't7,<¨FH)�14®HFH587�®q�^1l't1l3?��'*;^3��6FH7�7,36�V1l36<h.
C�9�3�7�FH7,�45B7,®H),+8'*;À´µ§,;l'*7�3*¶��4�6'*+83À�m't�?1lF*;4� � � '*7�< � > �,;4FO«258<,3¨149,3Z7:'t1l)�;l'*+d�^3?1^1l587�®��F*;±1l9,5B��<,5B�4�6)��4�45BFH7D¦��4587��63»7,3?5B149,36;�«t'*7,5B�49,3?�¥'t1�149,3­§$F*),7,�63t. Ã���3? ���9:'*�45"�63?<
't§$FO«H3t¦D1l9,3 ��5B7,�^1436587»��;4'* �3À�4�6'*+83��m't�?1lF*; � ¦x'*7,<­1l9,3¨�^��'*+8'*; %,36+8< ��'t;43À�^587,®H)�+¼'*;
�?F=F*;4<,5B7:'t1l3?��FH7�%:3?+8<��^�:'*�63T't1�1l9,3�§�FH),7,�?3*.©@�3V«H3?;^1l9�36+83?�4�?¦��^587,�?3�FH),;�5B7%1l),5�1l58F*7±58�
 �),�a9½§�3?1^1l3?;�5B7�149,3���587,�¸1l365B7­��;l'* �3*¦��e3��^9:'*+8+d'*+8�^F�®*5B«H3¨��FH;^ À),+8'*3���FH; � 't7,< �
7�3�'*;x1l9,3e§$F*),7,�63t.d¬�7��^),§,�^36¯J),367%1©�43?�?1458FH7,�?¦t�e3��49,'*+8+%��;l't �3�1l9�3�<,5B�4�6)��4�45BFH7À't+8 �FH�^1
3?7%1l58;^36+�¢ 587~1436;^ ���F*� ��587��^1l3?587 ��;l'* �3�«*'t;45¼'t§,+83?�6¦���FH;¨149,3� �FH�^1��:'*;¸1±)��4587�®½1l9�3
7�FH7,�45B7,®H),+8'*;�«t'*;458'*§,+B36� � � '*7�< � > �^FH+83?+B¢¥'t�q'�´·§�;458<�®H3*¶:�?FH7,7,3?�?1l5B7,®Z1l9,3T587,�?FH �587,®§�58®Z�6;^),7,�a9A14F¨1l9,3ÁFH)�14®HFH5B7,®¨§,58®¨§,'*7,®,.
��3V��FH;43�1l9,3|§�FH),7��63q149,36;^3|58�e+85B1^1l+B3�;4'*<,58't1l5BFH7���;436�^367%1��45B7,�63q5B1�9,'*��§�36367�3L²=�$Ft¤

7�367%1l58'*+8+�¢�<,58+B)�1l3?<�5B7T149,3���;436�?36<,5B7,®q¯J),5B7%1l36�^�43?7,�63L¤�<,FH �587,'t1l3?<Z'*�6�?36+83?;l't14587,®��,9:'t�43*.
�:),;¸1l9,3?;4 �FH;43t¦�1l9,3Z��F*1l3?7J145¼'*+���Å��$Æ�§�36�?FH �36�T7,36®H+B58®H5B§,+83�'*� �¿;4),7,�TF 
¿14FA �587J),�
5B7 %:7,5�1�¢H.�C�9,3 �:;45B36<, �'*7,7��?FH7,�^14;l'*5B7%1�;^3�'*<��ÀÅ � H J � Æ¸I S >1 � H I6¦0'*7,<¥1l9,3Á�4�6'*+¼'t; %:36+B<3?¯J):'t1l5BFH7D¦pÅ � I � H Æ H S�Í�¦:��9,3?;43À��;458 �36��<,3?7,F*1l3��6FH7=��FH;4 �'*+D1l5B �3Á<,3?;45�«*']1l5B«*36�?.�C�9�3
®*367,3?;l'*+��^FH+8)�1458FH7�5B�

� S � � É +87TÅ���� / Å�� � Æ 
 Æ�[ � S�� < @ � � 1 S�� � ��� / Å � � Æ 
 [
� �

S � ��� Ï � U > ��� / Å�� � Æ 
 � [ � > S�� ��� � � U > ��� / Å�� � Æ 
 � [ÂÅ¸È�ÎJÆ
��9�36;43 � � < @
	 � � 1 . )�3��a9,F2FH�43 
 S�Í»1lF°§$3�1l9�3¥1458 �3���9,367 � «t'*7,5B�49,3?���^F
149:'t1 
 N Í�§$3V��FH;43��6FH+B+85B�458F*7D.��¡58��'*7»587%1436®H;4't1l5BFH7¥�6FH7,�¸1a'*7%1|��9�58�a9»�?FH),+8<A§$3��43V1
14FA)�7,5B1�¢�§%¢°;43?�4��'t+8587�®��^�:'*�?3V¤Ì1458 �3Z�6F2FH;4<,5B7:'t1436�T§,)�1�5B1Á58�Á�?FH7%«H367�58367%1¨7�F*1Á1lF�<�F
�^F,.qC�9�3 ��),§�§,+83��6FH7,�¸1a'*7%14��'*�|<,3 %:7,3?<­587A1436;^ ���F*��1l9,3�§,;l't7,3À�4�6'*+83T�m'*�?14FH;4�q'*;43
� H � J � I� '*7,< � H > J � I > ��9,5B�a9�']1 
 S Íq1a'*Gt3�1l9,3�«t'*+8)�36��Ï � U � � / Å�� � Æd'*7,< � � U � � / Å � � Æ;^36�^�$3?�?1l5�«H3?+B¢H.
��3V¤Ì3V²=�,;43?�4�^587,®�149,3��^��'*+8'*; %:36+B<»'*��'���),7��?1l5BFH7�Ft���,;4F*�$3?;�1458 �3 � S � � ��
 ¦0�e3

F*§�1a'*5B7
�7S�� É

�
+87 � � É � / Å�� � Æ � � � Å¸ÈnÊHÆ

È�Ð



log a0

log a1

bounce

accelerated
expansion

�(58®H),;^3 ��Ç»/2�a9,36 �'t1l5B�A��+8F*1�F*��1l9,3 � � ¤ � > �,+8'*7,3¥�49�Fn��5B7,®¿'°�43?¯2)�367,�?3»F*���V¢=�?+83?�Ft��3V²=�:'*7��458F*7 '*7,<~�6FH7%1l;4'*�?1458FH7 Åm5B7,<,58�6't1l3?< §%¢ 1l5B�aG  ±'*;^GJ�aÆV.jC�9,3�<:'*�49�36< +B587,3
;^36�,;^36�^367%1l��149,3 �^+B58®H9%1¸¤��6F*7,3�� � � S � > �6FH;^;436�^�$F*7,<,587�®�1lF�'�§�FH),7,�?3¨Å � S Í%ÆL.���'*�a9�V¢2�6+83�5B7,�6+B),<,3?�¨'­ �F2<,),+B5©GJ5B7,3?1458��3?7,36;^®*¢H¦©;l'*<�5¼'t1458FH7D¦p ±'t1^1l3?;À'*7,< ¯J),5B7J1436�^�4367��63
<�FH �5B7:'t1436< �,9:'t�43�'*7,< +¼'*�¸1l�Z'*7 3L²���FH7,3?7%1l5¼'t+8+B¢½+¼'t;4®H3�7J), �§$3?;�Ft�q3L¤Ì��FH+B<,�6.¿C�9�3
5B7,�43?;^1Á�^9,FO���T149,3À1l;4' �^36�V1lFH;¸¢­7,3�'t;|1l9,3¨§,5B®��6;^),7,�a9¿'t7,<�§$FH)�7,�63t.ÀC�9,3Z�$Ft1l367%145¼'*+
3?7,36;^®*¢ �±Å �hÆ�'*�^�4), �36<�1a'*Gt36��1l9�3Á��F*;4 Â�^9,FO��7�587 �(58®,.DÈ*.

ÉtÍ



C�9�3q587%1436®H;4't1l5BFH7Z�6FH7,�¸1a'*7%1 � / Å � � Æ N Í�9:'t��'Á7:'t1l)�;l'*+0�,9%¢2�45B��'*+�587%1l3?;4�,;^3?1l't1l5BFH7�'*�'¨ �3�'*�^),;43�Ft�(149,3��6FH7%14;l'*�V1l58F*7�;4't1l3�Ft�E149,3�3V²214;l'Z<,58 �367,�^58FH7°Å /=363�3?¯J):'t1l5BFH7½Å '%Æ^ÆVÇ

� / �
� � /� � � / � � ÅF< � �� @ Æ

� � /
S � É

��
� <�� � � @ [ Å¸È '%Æ

��9�36;43 � / � �$< � �� @ 5B��149,3½��;4FH��36;¥+83?7,®*149 F*��1l9,3°3V²21l;4'~<,5B �3?7,�45BFH7D¦ �Â5B��'
�,'*;l'* �3?1436;q��5�1l9�<,5B �3?7,�45BFH7,�|F*�©+B367,®*149D¦�'*7�< � / 58��1l9,3¨�,;^FH��36;|1l5B �3�587»1l9�3 %,«H3L¤<�58 �367,�^58FH7:'t+h �3?1l;^58�t¦

� � / � � < U � �� @ ��
 S3< U � �� @ � �\[ Å¸È � Æ
��5�1l9 ��§�365B7,® �*� ) �,;^FH��36;�1458 �3*.�@�F*1458�?3�1l9,'t1�'±�^9,5B�f1	� � �6'*7�'*+���'�¢2�q§�3À�6F* Z¤��367��l't1436<���FH;�§%¢�'À;^36�^��'*+B587,®ÀFt� ��.�Ã���1l9,3�3L²21l;l'À<�58 �367,�^58FH7��^9,;45B7,GJ��1lF �?36;4F�¦ � /14367,<���14F�'¨�?FH7,�^1l'*7%1�¦ � / Å�� � ÆL.¬Ì��149,3q3L²=14;l'�<�58 �367,�^58FH7��49,;^587,GJ��'t<,5¼'*§,'t1l5B��'*+B+B¢�'*7,<�§:'t�aG2;^3�'*�V1l5BFH7±��;4F* ��:'*;^145�¤
�?+83Á�,;^F=<,)��?1l5BFH7���'*7�§$3T58®*7,FH;43?<D¦,1l9�367A149,3Á ±']1l�a9,5B7,®�;^),+83��?FH7 �^3?�?1l)�;436<�587 ��3V�
.0Ñ
�¸1a't1436�±149:'t1 � / 't�f1436;�1l9,3»§�FH),7��63»�^9,FH),+B< §$3»®*5B«H3?7 §%¢ � / Å�� 	 �^Æ�S � � / Å�� � ÆV.
��FO��3V«H36;?¦�5B��;l'*<�5¼'t1458FH7 5B����;4F2<,),�63?<D¦ � / Å�� 	 �^Æ�1a'*Gt36�±'°<,5 
h3?;43?7J1Z«t'*+B),3*. ¬Ì�|FH7�35B�¨®H5B«*367 1l9�3�<�367,�^5B1l5B36�¨F*��;l't<,5¼'t1458FH7��,;4F2<,),�?36< FH7 §$F*149 §,;l'*7�36�6¦�1l9�367 � / Å��
	 �^Æ �'�¢ §�3A5B7���36;^;436< ��;4F*  367,3?;4®*¢ '*7�<  �FH �3?7%1l),  �?FH7,�^36;^«t't1458FH7h¦�'*7,< 1l9,3�¬��4;4'*36+
 �'t14�a9,587,®¨�?FH7,<,5�1l5BFH7,�6¦,'*����3Á�49�Fn� 587�1l9,3ÁÃ��,�$3?7,<,5 ²h.
¬� � �3?<,5¼']1l36+�¢½'t�f1l3?;À1l9,3�§�FH),7,�?3*¦e�4��'t+¼'*;ÀGJ5B7,3?1458��3?7,36;^®*¢ <,FH �587,'t1l3?�¨'*7,< � /;^36 �'*587��q7,36'*;4+�¢��?FH7,�^1l'*7%1�¦x'*�q�49,FO��7°587 �p5B®H),;^3¨É=.·É=.ÁC�9,3¨GJ587,3V1l5B�À367,3?;4®*¢�F*��1l9�3

�^��'*+8'*;*%:3?+8<��4��'t+836�e'*� � U 1 '*7�<�;4'*<,5¼']1l58F*7¨�4��'t+836�©'*� � U +n¦J�4FÁ1l9,3���FH;^ �3?;�<,FH �587:'t1436�
']1|�4 �'*+B+ � .�¬Ì1|5B�q�6F*7J«*367,5B367%1|14F�;43L¤��4�6'*+83 � �4F±149:'t1|5�1q5B��)�7,5B1�¢A't1q�4��'t+¼'*;�GJ587,3V1l58�
3?7,36;^®*¢%¤�;4'*<,5¼']1l58F*7±36¯J):'t+85B1�¢*¦ ���6¦:'*7,<�<,3?7,F*143q1l9,3��?FH;4;^36�^�$FH7�<,587,® ��),§,§,+B3|�6F*7,�^1l'*7%1
� �6.�C�9,3	�:;^5836<� ±'*7�7��6FH7,�¸1l;4'*587%1�587 ��¯0.(Å¸È �%Æ�1l9,3?7�;436'*<,�

Å � H Æ I S
È
É � I� Å¸ÈeÏ � U I Æ\[ Å¸ÈOÑ%Æ

't7,<�149,3Á�4FH+B)�1l5BFH7�58�

� S � � É +87 �� É��� 
 � ��/ Å��
	 �^Æ
� ���
Å � � 
 Ï É � � Æ

��
[ � S � ÈÉ � I� 
 I Ï � É � � 
 � Å¸ÈOÐ%Æ

C�9�3T§�;l'*7,3Á�^��'*+B3Á�m't�?1lF*;4��'*;43

� � � � Å � U > < @ � � 1 Ï � <VU @ � � 1 Æ�S�� � � Å¸È©Ï � � 

É � � Æ�Ï � U > É �� � ��� � ��/ Å��
	 �^Æ 
 � [

É2È



� > � � Å � � U > < @ ��� 1 Ï � <VU @ ��� 1 Æ
S � � � Å¸È©Ï � � 


É � � Æ � É �� � U > � ��� � ��/ Å��
	 �^Æ 
 � � Å!É*Í%Æ

��36;^3q1l9,3q�6FH7,�¸1a'*7%1 � S É �� Å � �\J � / Å�� 	 �¸Æ^Æ �� 9:'*��§$3?367�<,3 %:7,36<¥�^FÀ1l9:'t1e��3� �'t14�a9
� �
'*7,< � > 1lF�1l9�3e5B7,�6FH �587�®��4FH+B)�1l5BFH7�®H5B«*367�587�Å¸È�Î%ÆV.EÃq����FH;�1l9,3�5B7,�6FH �587�®��4FH+B)�1l5BFH7D¦�e3���'t7¨�6FH ��,)�143e1l9�3���),§�§,+83��?FH7,�¸1a'*7%1l��F*7À1l9,3�1��eF�§,;4'*7,36��']�f1l36;(�6FH+B+85B�458F*7D.�C�9,3?¢

't;43 � � U � � / Å��
	 �^ÆOÏ�É U �� � U > � ��� � ��/ FH7�1l9�3��$F*�45B145B«*3�'*7,<�7,36®%']1l5B«*3�1l3?7,�45BFH7À§,;4'*7,3?�;^36�^�$3?�?1l5�«H3?+B¢H.
�:FH; � � N É��� � U � � / ¦q1l9,3°��'t�43°F*��;^36+8't1l5�«H36+�¢ +B5B1414+83»;4'*<,58't1l5BFH7 �,;^F=<,)��?1l5BFH7D¦5B � �36<�5¼'t1436+B¢A't�f1436;T�6FH+B+85B�458F*7 � � 58�Á3L²��,'*7,<,5B7,®�§,)=1 � > 5B�Á�6FH7%1l;4'*�?14587,®�.�)j9,3?;436'*���F*; � � L É �� � U � � / ¦�§$F*149 §�;l'*7,3°�4�6'*+83��m'*�V1lFH;^�A3L²��,'*7,< ']�f1l36;��6F*+8+85B�45BFH7D. )½3�^9:'*+B+��6FH7,�?367%1l;4't1l3TFH7¥1l9,3Á��FH;^ �3?;���'*�^3�5B7�149,58���:'*��36;?¦:587¥��9,58�a9¥�e3À'*;^3T7�3�'*;�1l9�3

't<,5¼'*§,'t1l5B��+B58 �5B16. ¬Ì�Á7,F��^��'*+8'*;��$F*14367%1l58'*+ �±Å��$ÆZ�e36;^3»�,;43?�43?7J16¦�1l9,3»�^��'*+8'*; %:36+B<
�eFH),+B<¥�6FH7%1l5B7J),3T14FZFH§$3V¢�1l9�3T�^FH+8)=1l58F*7°Å¸ÈOÐ%ÆL¦,�6F*7J«*36;^®H587,®Z1lF

���
S�� É
�
+87��%É �� � / Å�� 	 �¸Æ� � � � Å!É=ÈnÆ

C�9�58�Á«*'t+8),3Z58�T'*�V1l):'t+8+B¢�+¼'*;^®H36;�149:'*7�� � ��F*; � �BN � / � U �LÉ��� ¦x1l9,3���'t�43�F*���e3�'*G��;4F2<,),�?1458FH7AF*��;4'*<,5¼']1l58F*7D. ��FO�e3?«H3?;6¦D149,3À�,;^36�43?7,�63¨Ft�d1l9,3��$Ft1l367%145¼'*+���Å �hÆ�'*+B1436;4�
149,3q3L²=�,;43?�4�45BFH7°Å!É2ÈnÆ���F*;©149,3 %:7,'*+0;436�¸1l5B7,®�«t'*+8)�3�Ft��1l9,3��4�6'*+¼'*; %:3?+8<D.�Ã�� ���6;4F*�4�43?�
149,3°�$F*14367%1l58'*+|�e36+8+�14;l'�«H3?+8587�®~5B7 149,3½��FH�^5B1l5�«H3�<,5B;436�V1l5BFH7D¦ � / 5B�¥;436<�),�63?< 1lF~';^367,F*;4 �'*+85"�636<�«t'*+B),3 �� / Å��
	 �^Æ N � / Å��
	 �^ÆV¦:�^F�1l9,'t1�1l9,3 %:7:'*+x;^36�^14587,®Z«t'*+8)�3TFt�p1l9�3�^��'*+8'*; %:3?+8<¥��'t7�§�3��4 �'*+B+836;©1l9:'t7 � � .�¬Ì�E1l9,5B��58��149,3���'*�^3*¦,149,367 � > 7�3?«H3?;��6;4F*�4�43?��?36;^F,¦x587,�¸1l3�'t<°;^3?«*36;4�^587,®�1lF¥3V²=�:'t7,�45BFH7½�^9,FH;¸1l+B¢»'t�f1l3?;�;l'*<�5¼'t1458FH7»<�FH �5B7:'*7,�?3*.¥Å�¬�7
149,3���'t+8�6)�+¼'t1458FH7,��F*� ��3V��ÈOÍ=¦���9�36;43¥�e3A't�4�4)� �3?< 149,3¥�$Ft1l367%145¼'*+ k][*U:`8NaR:P4� ']�f1l36;
�?FH+8+B58�^58FH7D¦J1l9�58��3�
$36�V1q<�58<¥7,F*1�F2�6�?),;6.©¬�7,�^143�'*<h¦,��3T587%«HF*G*36<�'��?FH),�,+B587,®¨Ft� � > 14F�' �F2<,),+8)�� %:36+B<���9�58�a9���'*),�^36<A5B1�14F�§�FH),7��63TF 
 � > S Í�.ÒÆL.¬Ì�E;l't<,5¼'t1458FH7±<,FH �587:'*7��63qF2�6�?),;4���e36+B+�'t�f1436; �A9,'*���6;^FH�4�^36<¥1l9,3���F*14367%1l58'*+��e36+B+!¦
��¯0.pÅ!É=ÈnÆ��,;^FO«=5B<,36�q'�;^3�'*�^FH7:'*§�+83T36�^1458 �'t1l3���FH;�149,3 %:7,'*+x;436�¸1l5B7,®�«t'*+B),3*¦05��p�e3�),�^3
149,3À�?FH;4;^36�?1436<­«t'*+8)�3 �� / Å��
	 �¸ÆV.�C�9�3À<,36��367�<,367,�?3ZF*��Å!É=ÈOÆ�58���45B ��,+�¢¥),7,<,3?;4�¸1lF2F=<DÇ��9�58+83e1l9,3�ª�7,5B«*36;4�^3�58�dGJ587�3?1l5B��367�36;4®t¢¨<,FH �587:']1l36<h¦ � ®H;^FO����'*� � �� 't7,<��±587,�?;436'*�43?�
+BFH®%'*;^5B149, �5B��'*+B+B¢���5B149»1l58 �3*.!��Fn�e3?«*36;?¦E��9,3?7­1l9,3Zª�7,5B«*36;4�^3Z§$3?�6FH �36�|;4'*<,58't1l5BFH7=¤
<�FH �5B7:'t1436< '*7�< � ; � �� ¦ ��),§,§,+B3�<:'* ��,587�®�587��6;436'*�43?�Z'*7,< �~�?FH7%«H3?;4®H3?�Z14F�1l9�3
%,7,5B143�+858 �5B1�'*§�FO«H3*.

É*É



� � 
 ����� � ��
�� � � � �

ª��45B7,®»1l9,3���F*14367%1l58'*+�<,3?�4�?;458§�36< 5B7 /=36�V1l5BFH7~É=.BÈ¥'t7,<D¦��4��36�?5"%:�6'*+8+�¢H¦p149,3�3V²�'* ��,+83
5B7 ��¯0.dÅ
ÈnÆV¦01l9�58��/236�?1458FH7A�6FH7��458<�36;4��1l9,3� �F*1458FH7�F*���­§:'*�aGA'*7,<A��FH;^149»'*�?;4FH�^��1l9�3
��F*14367%1l58'*+p�e36+8+ . )½3Z��5B+8+(�49,FO��149:'t1Á3?«*FH+8)=1l58F*7­�6FH7%«H3?;4®H3?��14FA'��¸1a'*§,+B3Z't1414;l'*�V1lFH;
�^FH+8)=1l58F*7D.jº|),;� ±'*5B7~��),;4��FH�43t¦�1l9,F*),®H9D¦�5B��14F�3L²���+8FH;^3�149,3»'*�¸¢2 � �3?14;^¢ 587 1l9�3
§�369,'O«25BFH;|§�3?��FH;^3Z'*7,<�'t�f1436;|1l9�3À§$F*),7,�63¨149:'t1�5B��'*7­36�^�43?7J145¼'*+��?FH ��$FH7�367%1�F*��1l9�3
�V¢2�6+85B���4FH+B)�1l5BFH7D.
ºq«H3?;d �FH�^1pF*�:1l9,5B�p;^36®H5BFH7D¦��  ±'�¢T§$3�'*�6�?),;l']1l36+�¢À't�,�,;4F�²=58 �'t1436<�§%¢ �	�

�
< UXW @ .

�:FH;�149,58����),;43Á3V²=��FH7,3?7J145¼'*+���F*14367%1l58'*+!¦21l9,3?;43Á58��'Z�45B ��,+B3|�4�6'*+85B7,®¨�4F*+8)�1458FH7 >��

� Å��^Æ$S�� ��� � [ �2S � �
�
<VUXW @ S � �EÅ¸È � ����Æ� I [ � S É� I [ Å!ÉHÉHÆ

��9�58�a9±5B�©'*7�3L²=�:'*7,<,5B7,®TFH;��6FH7%1l;4'*�?14587,®�ª�7�5B«H3?;4�^3q�4F*+8)�1458FH7�'*�?�6FH;^<,587,®�14FT��9,3V1l9,3?;
��58���$FH�^5B145B«H3±FH;À7,3?®%'t1l5�«H3t. Å )½3��a9,F2FH�43 � S Í�1lF�§�3�1l9,3�§�FH),7,�?3*.·Æ �:;4FH �1l9�3
3L²=�,;43?�4�45BFH7A��F*; ��¦,�e3��^363�1l9:']1	�A«t'*;^583?��+8FH®%'t;45B149, �58��'t+8+B¢���5B149�� ���Ò.
Ã�1�1l9�3�3?7,<�F*�$149,3�3V²=�:'*7�<,587,®T�,9:'t�43�F*�h149,3��?¢2�6+B58���^�6367,'*;45BF,¦H1l9,3?;43�58��'���36;45BF=<

Ft�D'*�?�63?+836;4't1l3?<±3L²��,'*7,�45BFH7Z��9,58�a9� ±'*Gt36��1l9�3qª�7,5B«*36;4�^3�3? ��=1�¢H¦29,FH �FH®H367�36FH),�©'*7�<
¾ 't1�¦J��FH+8+BFO��3?<±§%¢ ��;4F*+8+85B7,®�<,FO��7�1l9�3q��F*1l3?7J145¼'*+ ��Å��hÆ�587%1lFÁ1l9�3q��3?+8+ .pÃ��f1436; �¥9:'t�
;^FH+8+B36<Á�4)����?583?7J14+B¢�'*7,<T1l9,3e�4�6'*+83��m'*�?14FH;x9:'*�(§$3?®H),7�14Fq�?FH7%1l;l't�?1�Å��:'*�¸1�/21l'*®H3qÅ �%Æ�587
�(58®H),;^3ÁÉ=.�ÈnÆV¦21l9,3Tª�7,5B«*36;4�^3T'*�6�?),;l't1436+�¢±��FH+B+8FO����1l9�3Á'*§$FO«*3T�^��'*+B587,®��4FH+B)�1l5BFH7�<,FO��7
149,3q�e36+B+h),7%1l5B+ �¥367,�?FH),7%1l3?;4��1l9,3q�$F*14367%1l58'*+� �5B7,58 À)�  Å!/21l'*®H3ZÅ ÊHÆ©5B7 �p5B®H),;43|É=.�ÈnÆV.

��3?1À),�À�6F*7,�45B<,36;T1l9,3�§�369,'O«25BFH;�F*��� ),7,<,3?;À�4 �'*+B+©�^9,5B�f14��5B7½1l9�3��6FH7%14;l'*�V1l587�®
��9:'*�43t.�¬�7�1l9,3�§:'t�aG2®*;4FH),7�<��^��'*+8'*; %:3?+8<�3?¯2),'t1l5BFH7�'*7,<�149,3��:;45B36<, �'*7,7�3?¯J):'t1l5BFH7D¦
�e3��43V1 �
S ����Ï
	 ��'t7,< � S ����Ï
	 ��¦H��9,3?;43�����'*7,< ����'*;^3�1l9�3�§,'*�aGJ®H;4FH)�7,<
¯J):'t7J145B145836��®*5B«H3?7���;^FH  Å ÉHÉHÆL.�C(F�+85B7,3�'*;�FH;4<,3?;�587�	 �E¦:FH7,3�F*§�1a'*5B7,�

	 ��¨Ï ÈeÏ ���� 	 
� �
È � ���
� I 	 �7S Í�[ Å!É��%Æ

��5�1l9¨1��eFT+B587,36'*;4+�¢T587,<,3?�$3?7,<,3?7J1e�4F*+8)�1458FH7,�?¦
	 � � � U >�'*7�< �l> U � � ¦H��9,3?;43 � Q ÈH.(¬�7
149,3��6F*7J14;l'*�V1l5B7,®Á�,9:'*�^3*¦%1l9,3���F*;4 �36;d�^FH+8)�1458FH7¨®*;4FO����'*� �(14367,<���14F �63?;4F,.���FO��3V«H36;?¦
149,58�T�4F*+8)�1458FH7½58�T�458 ��,+�¢�'*7¿5B7 %:7,5�1l36�^58 �'*+��49�5B�f1�587½149,3�1458 �3�14FA149,3±§,5B®��?;4),7,�a9hÇ
	 � ; 
��. /=),�a9~'­�49,5��f1Z�,;4FO«258<,3?��'��^FH+8)=1l58F*7¿1lF­1l9,3 ��587��^1l3?587=¤Ì�4�6'*+¼'*;�36¯J):'t1458FH7,�§�36�6'*),�^3A1l9�3?¢~'*;43�1458 �3¥14;l'*7��4+¼']1l58F*7 5B7%«*'t;45¼'t7J16¦e§�)�1±5�1Z58���,9%¢2�458�6'*+8+�¢ 58;^;43?+83?«t'*7%1
�^587,�?3¨5B1��6'*7�§$3¨;^36 �FO«H36<°§%¢�'�;43?<,3 %,7,5B1458FH7­F*�©1l5B �3t.ÁC�9,3Z�436�?FH7,<°�4FH+B)�1l5BFH7­58�|'
��9J¢2�^58��'t+��$3?;^1l)�;4§:'t1458FH7¥ �F=<�3�'*7,<�5B1�<�36��'�¢2�|'t� ��1l3?7,<,��1lF �?36;4F�. ��367,�?3*¦:�e3 %,7,<
149:'t1�149,3Á§:'*�aGJ®H;4F*),7,<��^FH+8)=1l58F*7�58��'*7A't1414;l'*�V1lFH;�5B7�1l9,3Á�?FH7%1l;l't�?1l5B7,®Z�,9:'*�^3*.

É �



)½3�7�3V²21q�?FH7,�^58<,3?;�149,3Á587,�?FH �587,®Z'*7�<AFH)=1l®HFH5B7,®¨�6F*+8+85B�45BFH7±«H3?+8F2�65�1�¢H¦,��9,5B�a9A�e3
9,'O«*3¨�:'*;4'* �3V1l3?;45 �?36<�'*� � / Å�� � Æ�'t7,< � / Å��
	 �¸Æ�5B7�1l9,3��,;43V«=5BFH),�|/=36�V1l58F*7D. )j5B149,587149,3Á�4�6'*+85B7,®Z�4FH+B)�1l5BFH7½Å!ÉHÉHÆL¦,��3T��'t7A�6'*+8�?),+¼'t143|1l9,3Á«t'*+8)�3�F*�d5B7,�6FH �587�®À«H36+BF=�?5B1�¢�§%¢
14;436't1l5B7,®q1l9�3��,;43V�m'*�?14FH;dF*�01l9�3��$Ft1l367%145¼'*+�Y±Å �hÆE5B7 ��¯�.:Å¸ÈnÆp't��' ��36'O«25B�458<�3���),7,�V1l58F*7
��9�58�a9�5B�e),7�5B1�¢Z��FH; ��L � ����� '*7,<��?36;^F���FH; ��N � ����� ¦2��9,3?;43 � ����� 5B�©149,3�«t'*+B),3�F*���'t1�1l9,3T �587,5B À),  Ft�d1l9,3T��F*1l3?7J145¼'*+ . )½3��6F* ��,)=1l3Á1l9,3Á«H3?+8F2�65B1�¢¥Ft�d1l9,3!%:36+B<»'*�
5�1©'*�,�,;^F%'*�a9,3?� � ����� 't7,<�)��43q3?7,36;^®*¢Z�6F*7,�43?;^«t't1l5BFH7�'t1�1l9,3��^), ���5B7 � 1lFT587=��36;d1l9�3«*36+BF=�?5B1�¢�'t�f1l3?; � ����� 5B�|�6;^FH�4�^36<D.T¬�7­1l9,3��4��'t+8587�®��4FH+B)�1l5BFH7D¦�1l9,3�14F*1a't+p367�36;4®t¢­'*� �'t�,�,;4FH'*�a9,36� � ����� ��;^FH �1l9,3q;458®*9J1e58� >I 
��I$Ï���S � �:I\J �
IO¦='*7,<±149,58�e À),�¸1�36¯J):'t+$1l9�3
14F*1a't+$3?7,36;^®*¢ >I 
�0I�3?«t'*+8),'t1l3?<���FH; �	�^),�^1�14FÀ1l9,3q+83?�f1�F*��� ����� . ��3?7,�63t¦,��3 %:7�<�1l9:'t1

�7S � '�� J ��S � '�� � ����� J,Å
È � ����Æ©'t1e149,3| �587,5B À), �'t7,<D¦='*�6�?FH;4<,5B7,®�14F ��¯0.�Å¸È '%ÆV¦

� / Å�� � Æ � � � Ñ� � � ����� � �� < � �� @ �����
� È � ' � U I � Å!ÉtÎJÆ

Ã�1�149,3Á§$FH)�7,�63t¦,1l9,5B���4FH+B)�1l5BFH7�58�� �'t1l�a9,3?<�1lF�'*7¥3V²=�:'*7,<�587,®��4FH+B)�1l5BFH7���5B149
� / Å��
	 �¸Æ$S ��Å¸È�Ï��(Æ � / Å � � Æ�L Í [ Å!ÉHÊHÆ

��9�36;43��~5B�|'±�^ ±'*+B+x�:'*;l't �3V1l36;���9,58�a9»'*;45B�436�q§$3?��'*),�^3ÀF*��149,3À587�36+¼'t�^1l5B�65�1�¢�F*��1l9�3
�?FH+8+B58�^58FH7D.
¬�7jFH;^<,36;±14F FH§�1l'*587 �V¢2�6+85B��§�369:'�«258F*;6¦���3­�^9:'*+8+�7,3?36<��¡14F¿§$3­��FH�^5B1l5�«H3AFH;6¦

3?¯J),5B«t'*+B367%1l+�¢H¦p149,3�FH)�14®HFH5B7,®A«*36+8F2�65�1�¢½14F»3V²=�?3636< 1l9�3�587,�?FH �587,®�«H36+BF=�?5B1�¢*.­C�9,36;^3
't;43�'t1q+B3�'*�¸1�1��eF�3 
h3?�?1l��1l9:'t1���'t7���'t),�43	�¿14F±§�3���FH�45�1l5�«H3*. �(58;4�¸1�¦�'*����3�<,58�^�6),�^�
5B7»1l9,3¨Ã��,��367,<,5 ²$¦
�~5B�|®H367�36;45B��'*+B+B¢���FH�45�1l5B«*3À5B�� �FH;^3À;l'*<�5¼'t1458FH7A58��®H3?7,36;4't1l3?<°F*7
149,3�7,3?®%'t145B«H3�1l367��458F*7 §,;l'*7�3±1l9:'t7 FH7�1l9�3��$F*�45B145B«*3±1l3?7,�45BFH7¿§,;4'*7,3�'t1À�6FH+B+858�^58FH7h.
/236�6F*7,<,+B¢*¦����6'*7A®*3?1�'¨�$F*�45B145B«*3|�6FH7%14;458§�)�1l5BFH7���;4FH  1l9,3��?FH),�,+B587,®¨F*� � Å��$Æ©1lF¨1l9�3
 �'t1^1l36;��?;436't1l3?<»FH7¥1l9,3Á§,;4'*7,36��§%¢�1l9,3T�6FH+B+85B�458F*7��=�^363 ��¯0.(Å¸È�Í%ÆV.e��F*149A3 
h3?�?1l�q'*;43
3?¯J):'*+8+�¢­®HF2F=<���FH;ÁFH),;Á�,)�;4��FH�43?�6. �:FH;�1l9,3��,;^36�43?7%1¨<,58�^�6),�^�45BFH7D¦x��3��49:'*+B+��45B ��,+�¢
't�4�4)� �3�'Á�4 �'*+8+,��FH�^5B1l5�«H3��»5B��®H5B«*367D¦='*7,<Z��FH+B+8FO� 1l9,3�3?«*FH+8)=1l58F*7Z��F*;^��'*;4<,�©587¨1458 �3*.
/=5B7,�63
� 5B���^ ±'t+8+!¦�149,3AF*)�1l®HF*587,®��4F*+8)�1458FH7 58�¨«*36;^¢ 7,36'*;4+�¢ 1l9,3�1458 �3�;^3?«*36;4�^3

Ft�d1l9,3�587,�?FH �5B7,®Z�4FH+B)�1l5BFH7»'t� �°�¸1a'*;¸1l��§:'*�aGA'*�6;^FH�4�q149,3���F*14367%1l58'*+���3?+8+d']�f1l36;�1l9�3
§�FH),7��63*Ç°1l9,3­�^��'*+B587,®��4FH+B)�1l5BFH7 ®H5�«H3?7 587�Å!É*ÉHÆV¦�§,)�1±��5B1l9 ����FH�45�1l5�«H3*.�Ã���1l5B �3
��;4F2�6363?<,��9,FO��3V«H3?;6¦01l9,3Á�6F*7J14;45B§,)�1l5BFH7�F*����§�36�?FH �36��587,�?;436'*�45B7,®H+B¢��45B®H7,5 %:��'*7%16.d¬�7
149,3�1458 �3V¤Ì;43?«*36;^�436<­�^��'*+B587,®��4FH+B)�1l5BFH7D¦ � / 1l3?7,<,�q14F��63?;4F,. �0F*;�� L Í � / ;43? ±'t587,���FH�^5B1l5�«H3�'t7,< ��Fn«*36;^�49,F2F*1l��1l9�3��$F*14367%1l58'*+��e36+B+!.��

�
58��3L²���FH7,3?7%1l5¼'t+8+B¢��4 �'*+B+836;E1l9:'t7

149,3qGJ5B7,3?1458��367,3?;4®*¢�<,367��45B1�¢±'t1©1l9,3�§$F*),7,�63t¦��^FÀ3?«*367�'T14587%¢Z��;l'*�V1l58F*7����4)����?36��14F
;^3�'*�a9¥1l9�3T��+¼'t143�'*)�'t�f1436;��6;^FH�4�^587,®¨1l9�3T��F*14367%1l58'*+h�e36+8+ .

É]Î



)½3���'*7¥'t7:'*+B¢ �?3q1l9,5B��FO«H3?;4�49�F=F*1�§%¢�1l;436't1l5B7,®	�½'*��'À��36;^14),;4§,'t1l5BFH7�'*7,<�)��4587�®
149,3Z�4FH+B)�1l5BFH7­587 ��¯0.©Å!É �%Æq<,58�^�6),�^�43?<¿'*§�FO«H3*¦ 	 � � � U >|'*7,< �l> U � � .¨C�9,3Z+¼']141l3?;|58�
'¨<,3?��'�¢2587,®� �F=<,3�5B7�1l9,3Á�6F*7J14;l'*�V1l5B7,®���9:'*�43Á§�3?��FH;^3�1l9,3Á§�FH),7,�?3�§,)=1�5�1�®H;^Fn����587
149,3¨3V²=�:'t7,<,587�®���9:'*�43t.¨º|7,3¨�6'*7­�^14;l'*5B®H9%14��FH;¸��'*;^<,+B¢A�6F* ��,)=1l3À1l9�3¨�$3?;^1l)�;4§:'t1458FH7
5B7�	 � / 587À149,58��®H;^FO��587,®� �F=<�3�§%¢¨ ±']1l�a9,5B7,®Á't1 � ����� 't�©§�3?��F*;43*.dº|7,3�%:7,<,� 	 � / SÈOÉ � � �/ J � I ��9,3?;43 � �/ 58��1l9�3q§:'*�aGJ®H;^FH),7,<�«*'t+8),3t¦=']1e149,3� �587�58 À), �.E��3?¢*FH7,<±149,58�
��FH5B7J16¦ 	 � / ®H;4FO���¨'t� � � 1 � W ; < � � � @ ¦p��FH;�+8'*;4®*3 � ¦(��9,3?;436'*�¨587°1l9,3�§,'*�aGJ®H;4FH)�7,<
�^��'*+B587,®Á�^FH+8)�1458FH7 � / <,36�6'�¢=�©��5B149 ��'*�)< � � � � UXW �ÌI�� @ .�)j9,3?7�149,3��$3?;^1l)�;4§:'t1458FH7Z5B��F*�F*;4<,3?;�1l9,3�§,'*�aGJ®H;4FH)�7,<�«*'t+8),3t¦2149,3|1l;4' �^36�V1lFH;¸¢�<,3?�:'*;^14����;4F*  149,3��4�6'*+85B7,®��^FH+8)�1458FH7
't7,<�1l9,3Á��F*1l3?7J145¼'*+$§$3?�6FH �36��5B;4;43?+83V«*'t7J16.dC�9,3Á<,3?�:'*;^14),;43ÁF2�6�?),;4����9,3?7�149,3��4�6'*+¼'*;
%,36+8<¥9:'t��']141a't587,3?<¥149,3�«t'*+8),3

����� � S � ����� Ï É � +87 � I
ÈnÉ � [ � ��� N� � ÈnÉ �� I � I � � ����� � � Å!É�'%Æ

Ã����­�,'*�4�^36��§$3V¢HFH7,<������ � 149,3TG25B7,3?1458��3?7,36;^®*¢�FO«H3?;^��9,3?+8 ���149,3Á7,36®%']1l5B«*3Á�$F*14367=¤145¼'*+e'*7,<¿149,3�%:3?+8< �:'*�^�43?�¨FH7%1lF»1l9�3��,+¼'t143�'*) �
�
��5B149 � / 7,3�'*;^+B¢½�6FH7��^1a't7J1AÅ��43?3

�(58®H),;^3ÁÉ=.·ÉHÆV¦0't7,<¥36¯J):'*+�1lF

�� / Å��
	 �^Æ � � � � I
ÈnÉ � � � �	 � / Å�� � Æ'[ Å!É � Æ

)�7J1458+h149,3�;l't<,5¼'t1458FH7h¦= �'t141436;�'t7,<�«*'t�6),),  367,3?;4®*¢�§$3?�6FH �3��45B®H7,5"%,��'*7%1�'*7�< � / 58�149,367�<:'* ���36<�'���'�¢�1lF �?36;4F�.
��3V��FH;43� �Fn«25B7,®�F*7�14F�<,5B�4�?),�4�©1l9,3?�43q+8't1l3��¸1a'*®H3?�6¦25B1©58��5B7,�^14;4),�V1l5B«*3�14F��?FH ��:'*;43

9�Fn��;4'*�,58<�+B¢ ��14;l'�«H3?+8�|FO«H3?;�5B14�q;l't7,®H3À§�3?��FH;^3¨'*7,<»'t�f1l3?;q1l9,3�§$FH)�7,�63t.�C�9,3À1l5B �3
�^�$3?7%1�1lF�1l9,3�+83V�f1�Ft��1l9,3��$Ft1l367%145¼'*+d�e36+B+|Å �*N � ����� Æ�58�T36�^�4367%145¼'*+B+B¢�58<�367%1l5B��'*+�587149,3Á587,�?FH �587,®¨'t7,<AF*)�1l®HF*587,®¨�¸1a'*®H3?����FH;���NIN ÈH¦,7,'* �3?+B¢

� � ����� � � �
� � É � � ����� � � Å!É*Ñ%Æ

�:FH;�1l9,3�FH)�14®HFH587�®��^FH+8)�1458FH7h¦J��9�367 ��9:'*��+B3?�f1©1l9,3��4�6'*+85B7,®��^FH+8)�1458FH7�§,)�1�§$3V��FH;43
;4'*<,58't1l5BFH7A<�FH �5B7:'t1458FH7D¦,149,3À<,3 %:7,5�1l58F*7 ��¯0.�Å¸È 'HÆ� �'�¢A§�3À5B7J1436®H;4't1l3?<�1lF±®H5B«*3�1l9�3
1458 �3|�45B7,�63�149,3Á§,58®Z§:'*7�®�']1�3�'*�a9�«*'t+8),3�F*� �E¦

�?Å��$Æ�S � � �

�
S � É

� � � � < � � � @
� / Å��hÆ

� É� < � � � @
�� / Å��
	 �^Æ � Å!É*Ð%Æ

É*Ê



C�9�3�1l5B �3�5B7 ��¯0.DÅ É*Ð%Æ�58�e' �¨`!gVWlMaQ:R2XONV`!g4[*� �^��'*+B3*.�C�9,3��6FH;^;436�^�$F*7,<,587�®���FH;^ À),+¼'|��FH;
149,3Á1l58 �3Á§$3V��FH;43Á1l9�3�§,5B®��?;4),7��a9»58��«H3?;^¢�<,5 
$36;^367%1�.�¬�7�1l9,3T�4�6'*+85B7,®��4FH+B)�1l5BFH7½Å!ÉHÉHÆ
F*7,3Á9:'*����FH;�+¼'t;4®H3 �

�?Å��$Æ)S � � É
� � ����� � < W � @ U @ ��� � � �ÌI� S � ':< W

� @ U @ ��� � � �ÌI� I � � ����� � � Å �HÍ%Æ

C�9�3�+¼'*;^®H3e3L²=�$FH7�367%1l58'*+=�m'*�V1lFH;( ±'tG*36�(1l9,3�1458 �3©14Fq1l9,3�§,58®|�?;4),7��a9Z�m't;p+8F*7,®H36;E1l9:'t7
149,3±1458 �3���;^FH  1l9,3�§�58®»§:'t7,®,¦p��FH;�3�'*�a9¿«t'*+B),3±Ft���E.»C�9,5B�À3�
$36�V1¨58��<,),3±14F�1l9�3
5B7,�6;^3�'*�^3�5B7 � / 't�f1436;�1l9,3�§$FH)�7,�63t¦$��9,5B�a9D¦h5B7�14),;47D¦$58��<,),3T1lF�149,3���FH�^5B1l5�«H3Á«t'*+8),3Ft� ��.

� 
 
�� ��� 	���� �*��������� � � � � � � ��	 	 ��� ��� � � � � ��
 �

�� �

 
 �

Ã���1l9�3q�4�6'*+¼'t; %:3?+8<��:'t�4�43?��§�3?¢HF*7,<�1l9,3��$F*14367%1l58'*+0��3?+8+!¦25B1e;4)�7,��FH7%1lF�1l9,3��$FH�^5B145B«H3
��+¼'t143�'*)��

�
.�Ã��q �367%1l5BFH7,36<A587�1l9,3T+¼'*�¸1q�^36�V1l58F*7D¦�149,3�«t'*+B),3TF*� � / Å��
	 �^Æ�5B��7�3�'*;^+B¢�6'*7,�?36+83?<�587±149,3|�:'t�4�l't®H3�'*�?;4FH�^��1l9,3|��F*14367%1l58'*+:��3?+8+!¦�'*7,<�5B��;43?<,),�?36<�1lF �� / ®H5�«H3?75B7 ��¯0.eÅ!É � ÆV.�º|7,�?3�;4'*<,58't1l5BFH7�<,FH �587:'t1458FH7�§$3?®H587,�?¦E149,3 %:36+B<�¯J),58�aGJ+�¢��6FH7%«H3?;4®H3?�

14F¨1l9,3Á+¼'t;4®H3 �|Å ��),§,§,+B3V¤�<,'* ���36<:Æ�+858 �5B1eF*����¯�.(Å
ÈOÐ%ÆV¦�7:'* �36+B¢

��� S � É
� +87 � É �� �� / Å��
	 �^Æ J � �lÆ � [ Å ��ÈnÆ

��9�36;43�� �e5B��1l9,3 ��),§�§,+83�;l't<,58),�©'t1©GJ587�3?1l5B�V¤Ì;l'*<,58't1l5BFH7À3?¯2),'*+85�1�¢H.dC�9,3�<,3?�$3?7,<,367��63
5B�ZFH§%«=5BFH),�?Ç¥149,3A'*�^¢2 ���1lF*1458��«t'*+B),3¥F*� � <,3?�$3?7,<,��FH7 149,3�;l't1458F�F*� �� / Å��
	 �^Æ�14F� �6.�¬�7,�6;^3�'*�^587,® �� / Å�� 	 �^Æ��,),�^9,36� �»��),;¸1l9,3?;6¦�+858Gt3?��5B�43T+8FO��3?;45B7,® � ��<,36+8'O¢2��;l'*<,58']¤1458FH7­<�FH �5B7:'t1458FH7�'*+8+BFn��5B7,®±149,3Z+8FH®%'t;45B149, �58�Á®H;4FO��149½F*� ��5B7»1l9,3ZGJ587,3V1l5B�¨367,3?;4®*¢
<�FH �5B7:'t1436<��,9:'t�43Á1lFZ�6FH7%14587J),3���FH;�+8F*7,®H36;?.
Ã���1l9,3|GJ5B7,3?1458�q3?7,36;^®*¢�;^36<��^9,5B�f14��'���'�¢H¦,149,3|®H3?7%1l+B¢��4+BFH�,5B7,®���F*1l3?7%1l5¼'t+$®H;4'*<,)=¤

't+8+B¢À§$3?�6FH �36�e58 ��$FH;¸1a'*7%16¦25B7�'*�V1l5B7,®�14F��4+BFO� '*7,<�),+�1l5B ±'t1436+�¢À;43V«H3?;4�43 �x¶µ�e �Ft1l58F*7D.
C�9�3��^FH+8)�1458FH7¨Ft�h1l9�3��^��'*+8'*;*%:3?+8<�36¯J):'t1458FH7Z58�?¦2't�f1l3?;�3V²=�:'*7,<�587,® ��¯0.�Å
ÈOÐ%Æp��FH;�+¼'t;4®H3

 ¦:�6FH7%«*36;^14587,®Z1lFZ�,;^FH��36;�1l5B �3���S � � Å 
 Æ ��
 '*7�<A �'t1l�a9�587,®,¦


� � � � � �
� � Å��^Æ

� � U � ��

�

� � � � � � @ [ Å �%ÉHÆ

É '



��9�36;43�'*��'*§�FO«H3Á��3Á<,3 %:7,3 � Å��^Æ�1lFZ§�3�),7,5B1�¢�'t1�GJ587,3V1l58�L¤�;4'*<,5¼']1l58F*7±36¯J):'t+E<�367,�^5B1�¢H.
�|)�;4587�®Á149,3q;4'*<,58't1l5BFH7Z'*7,<� ±'t1^1l3?;©3?;l'*�?¦=149,3�%,;4�^1©1l3?;4  �4�6'*+83?��'t� � U � � 't7,< � U Ie;43V¤�^�$3?�?145B«H3?+B¢*. �:FH;p'��4+BFn��+�¢Á«*'t;^¢2587,®�%:36+B<D¦ �

� @ 58�(7,3�'*;^+B¢Á�?FH7,�^1l'*7%1�¦J'*7�<�1l9,3e�$Ft1l367%145¼'*+®*;l'*<,5B367%1�1l3?;4 Â5B7 ��¯0.EÅ �%ÉHÆ��4�6'*+83?��+8587�3�'*;^+B¢���5B1l9 �L¦:�^F�5�1�3?«*367%1l):'t+8+B¢�<,FH �587:'t1436�?.
)j9,3?7~<�F=3?� � 1l),;^7~'t;4FH),7�< � )½3�®H5B«*3¥'­;4FH),®*9 <�58�4�?),�4�^58FH7 9,3?;43t¦e5B®H7,FH;^587,®

�m't�?1lF*;4�ÁF*��F*;4<,3?;T)�7,5B1�¢*. �p5B;4�¸1�¦D�e3�),�^3�149,3Z�m'*�?1Á1l9,'t1 �
� � � U I

�
��9,36;^3 �

�
58�|1l9�3

��;436�^367%1�'*®H3�F*��149,3�ª�7�5B«H3?;4�^3*¦�'*7,<�;4FH),®*9,+B¢��e3�9:'�«H3 �
� � ÈOÍ�/ � � ¦p��9,3?;43 � � 58�149,3�1458 �3ZF*�� �'t141436;T<,FH �587:']1l58F*7D.±Ã����e3±�49,'*+8+��43?3*¦ �  �'O¢�;^3�'*�a9�5B1l�T �']²=58 �'*+

«t'*+B),3 � ����� '*7�< 1l),;^7 '*;^FH),7,< <�),;45B7,®�1l9�3�;l't<,5¼'t1458FH7h¦� �'t141436;�FH;±¯J),5B7J1436�^�4367��63<�FH �5B7:'t1436<�36��F=�a9D.�Ã�+8+D1l9�;4363��$F*�4�45B§,58+B5B145836��'*;43�'*�6�?36��1l'*§,+B3��,9,3?7,FH �367,F*+8FH®H5B��'*+B+B¢*¦
't+B1l9�FH),®H9­1l9�3��6'*�43Z��9,3?;43Z1l),;^7:'*;4F*),7,<°F=�?�6),;^�T5B7­1l9,3�;l'*<�5¼'t1458FH7»3?�$F2�a9½'*�,��3�'*;^�
 �FH;^3°+B58Gt36+B¢*. �0F*;�3L²�'* ���+83*¦ � ����� 58�¥;436'*�a9,3?< 587j1l9,3�;4'*<,5¼']1l58F*7 36;l'=¦�5B�
¦���;^FH ��¯0.EÅ �HÉHÆV¦

� �����
� � � ÈOÍ + � ���� � � �� � ��

� @
Å�� ��Æ � � � N È � Å ���%Æ

¬Ì��149,3Zª�7,5�«H3?;4�43Z§�36�?FH �3?��;l'*<�5¼'t1458FH7A<,FH �587:'t1436<­']1|1l9,3 � ª�C �^��'*+B3*¦ ��� � ÈOÍ U I /
�^36�?FH7,<,�?.�C�9,367D¦�FH7,+�¢�5B�E�e3 %:7,3L¤Ì14),7,3T�4),�a9�149:'t1 � J � H L�È�Í2>���<�F=3?� � ����� 3V²=�63?36<� � .ZC�9,58�Á�?FH;4;^36�4��FH7,<���1lF�149,3��6'*�43Z��9,3?;43Z��3�9:'�«H3�ÈOÍ >�� 3V¤!��FH+8<,5B7,®H�|F*;T �FH;^3¨F*��?FH�4 �58�T'*�?�63?+836;4't1l5BFH7»']1�+8't1l3Á1l5B �3?��'*�	�­;4F*+8+8��§:'t�aG�¦0�m'*;� �F*;43�1l9:'t7»;43?¯2)�58;43?<A��FH;
149,3Z�?¢2�6+B58�Z�4F*+8)�1458FH7D.¨C�9�3�§�FH),7,<°�a9:'*7�®H36���4FH �3?��9:']1�5��e149,3�ª�7,5�«H3?;4�43�§�36�6F* �3?�
;4'*<,58't1l5BFH7 <,FH �587,'t1l3?<j'*��+¼'t143­'*�¥7J),�6+B36FH�¸¢27J149,36�^58��Å���� � È��43?�6FH7,<:ÆV.�¬�7j1l9:'t1
�6'*�43t¦=3V«H3?7�5B� � J �

� @ Å4Å ���DÆ�58��7,Ft1e �),�a9±®H;^3�'t1436;�1l9,'*7±),7�5B1�¢H¦%149,3��^��'*+8'*;�%:36+B<�14),;47��'t;4FH),7�<~5B7 149,3A �'t1^1l36;Z3?;l'�FH;Z+¼'t1436;6. �:FH;À1l),;^7:'*;^FH),7,<~587 1l9,3� ±']141l3?;¨36;4'�¦��e3
;^36¯J),5B;43

���¿È�ÍXU + N� � ���� � � �� � ��
� @
Å�� ��Æ � �� N� �HÍ � Å �*ÎJÆ

�(587:'*+B+B¢*¦]5��:1l9,3 %:36+B<À;4),7��p1lF|«*36;^¢�+¼'*;^®H3 ���p¦H�^F|1l9:']1 �
� @ J �±Å�� ��Æ � � < UXW @	� 58�p3L²=�$Ft¤

7�367%1l58'*+8+�¢À�4 �'*+B+!¦*149,367 ��FH7�+B¢À14),;47,�e'*;^FH),7,<�587Z1l9,3�¯J),587%1l3?�4�^367,�?3V¤�<�FH �5B7:'t1436<�3?;l'�.
�:FH;D149,3�3V²�'* ��,+83��?FH7,�^58<,3?;436<�9,36;^3*¦]1l9,3�7:'t14),;l't+%;l'*7,®*3�F*�,�:'t;l'* �3?1436;4���?FH;4;^36�^�$FH7�<,�
14F�14),;47,'*;4FH)�7,<�F2�6�?),;4;^587,®¥<,),;^587,®¥1l9�3�;4'*<,5¼']1l58F*7=¤�<,F* �5B7:'t1l3?<�3?�$F2�a9D. ��367,�?3*¦p§%¢
149,3q��;436�^367%1�36��F2�a9D¦=149,3 %:3?+8<�5B��;^FH+8+B587,®� �FH7,F*14FH7,5B��'*+B+B¢À5B7�149,3|7,3?®%'t1l5�«H3�<,58;^36�?1458FH7
't7,<­�4+BFn��+�¢�®H'*587,5B7,®�5B7»�4��363?<D.¨Ä�FH7��436¯J),3?7%1l+B¢*¦E149,3¨;l']1l58F�F*��1l9,3¨��;436�^�4),;^3¨1lF�1l9�3
3?7,36;^®*¢A<,367,�^5B1�¢A58��587,�?;43�'t�4587�®���;4F*  5�1l��«*'t+8),3�'t1q14),;47,'*;4FH)�7,<D¦ �2S ��È*¦$1lFO��'*;4<��
�?36;^F,. �|36��367,<�587,®ÀF*7�1l9,3|<�3?1a't58+8�©F*��149,3|�4�6'*+¼'t;���F*1l3?7J145¼'*+ �±Å �hÆL¦�5B1e58�e�6FH7��6365�«t'*§,+83
149:'t1d149,3�587��6;436'*�45B7,®|«t'*+8)�3�F*� � �6F*),+8<¨),+�1l5B ±'t1436+�¢Á§$3�FH§��436;¸«t't1l5BFH7:'*+B+B¢Á<,3V1l36�V1a'*§�+83*.

É �



º|7,�?3�1l9,3�%:3?+8< 9:'t��1l),;^7,36< '*;^FH),7,< '*7�< �^1a't;^1l3?< 1lF­;4F*+8+©§:'*�aG½14FO��'*;^<,�À1l9�3
��F*14367%1l58'*+��e36+B+!¦�149,3­�43?�6FH7�< 1l3?;4  587 ��¯�.TÅ �%ÉHÆ�<�FH �5B7:'t1436�6. �:FH;�FH),;��^�6367,'*;45BF
14F�§�3�«25¼'t§,+83t¦E�e3�;43?¯J),58;^3�1l9�36;43�1lF»§�3�'��4),§��^1a't7J145¼'*+©36��F2�a9¿F*��«t'*�?),), ³367,3?;4®*¢
<�FH �5B7:'t1458FH7»Åm587 ¾ 't1l5BFH70Æ�§$3V��FH;43|149,3�7,3V²21�§,5B®¨�6;4)�7,�a9D.©C�9,3Á72)� À§$3?;�F*�(3V¤Ì��F*+8<,5B7,®H�	 ��F*�p587 ¾ ']1l58F*7�58��®H5�«H3?7A§%¢�1l9�3T)��4):'*+��^+8FO��¤�;^FH+8+���FH;4 �),+¼'�¦

	 �$S � � � ��
� @
� < W @ �� I [ Å �%ÊHÆ

��F*;�FH)�;± �F=<,3?+���F*14367%1l58'*+!. �:FH;�3V²�'* ��,+83t¦�5B�|�e3»<,3? ±'*7�< 1l9:']1�149,3»7J), À§�36;�F*�
§,'*;^¢*FH7,�¨��36; ��),§,§,+B3�;l'*<�58),��§$3�<�58+8)=1l36<½1lF»§�36+BFn� ),7�5B1�¢½§$3V��FH;43±149,3�7,3L²21Z�6FH7=¤
14;l'*�V1l5BFH7D¦,��9,5B�a9�58���63?;^1l'*587,+�¢�FO«H3?;¸¤�GJ5B+8+�587�®H):'t;l'*7%1l3?365B7,®�149:'t1�1l9,3T�?¢2�?+858�Á�^FH+8)�1458FH7
5B�q't7­'t1414;l'*�V1lFH;?¦��e3À�^3?14< � �

�

L� È�Í � � ¦�FH;�	 � L� 'HÍ=.�C�9,5B�q5B��36'*�45B+B¢���),+ %:+8+B36<�5B��� �5B��F*�(FH;4<,3?;�),7,5B1�¢�587¥&�+¼'*7��aG�),7,5�1l�6.
�:;4F*  149,3���F*;4 À),+8'*3Á®H5B«*367­'t§$FO«H3���3À�6'*7­'*+B�4F���'*+B�6),+8't1l3�1l9�3À ±'n²�5B ±'t+h«t'*+8),3

� �­587�1l9,3Á�V¢=�?+85B���4FH+B)�1l5BFH7DÇp��FH;�+8'*;4®*3 � '*7,<¥��FH; ��� LIL � U > � ����� ¦:5�1�58�
� � � � ����� � � É

�
+87�� � ���

� ����� � [ Å ��'%Æ

��9�36;43���3�),�^36< � U >� � ���6¦E149,3�§�36®*587,7,5B7,®¥F*��149,3�;l'*<,58't1l5BFH7=¤Ì<,FH �587:'t1436<A36��F=�a9D.
�:;^FH  ��¯0.EÅ ��'HÆe��3TFH§�1l'*587

���
� ����� � È

�
� � I 	 � � � ����� ��

�
� � �� 	 � � Å � � Æ

C�9�58�¨36¯J):']1l58F*7 ��;4FO«258<,3?��'»+BFO��3?;¨§$FH)�7,<~F*7����O.�C�9,3¥3L²=14;43? �3¥��'t�43¥58��14F­1a'*Gt3
� � ����� � � ÈH.ÂC�9,3?7 ),�45B7,® �

� � ÈOÍ U >mI �O¦ � � ÈOÍ�¦ 	 � � 'HÍ�¦q�e3$%,7,< ��� �
È�Í U I /±�^36�6F*7,<,�6.j¬�7 1l9,5B���6'*�43�1l9,3� �']²=58 À),  1l36 ���36;l']1l),;^3AF*��1l9,3Aª�7�5B«H3?;4�^3�58�� È�Í2>�� � 3 �À.]C�9,5B�p58�E7,F*1(«H3?;^¢�<,5 
$36;^367%1p14F���9:'t1pFH7,3 %:7,<,�d5B7��^58 ��,+83�587 ¾ 't1l5BFH7:'*;¸¢
 �F2<,36+B�6.
Ã�� �A;4FH+B+8�e<,FO��7�149,3�9,58+B+!¦JFH7,3��6'*7��a9,3?�aG�1l9:'t1 ��+83�'�«*36��1l9�3��4+8FO��¤Ì;4FH+B+$;^36®H5B �3

��9�367 < UXW @ 3V²=�63?36<,� �:J � I .©Ã�1�149,58����FH587%1�1l9�3T�?FH7,�¸1a'*7%1�1l36;^  � � 5B7¥149,3Á�$Ft1l367%145¼'*+§�36�?FH �36��58;^;43?+83?«t'*7%1�'t7,<¥FH7,3���'t7�)��43|1l9�3T�^��'*+B587,®��4FH+B)�1l5BFH7±��FH; �x¦,'*+B+$1l9�3|��'�¢�14F
149,3���F*1l3?7%1l5¼'t+� �587,5B À), �.�C�9,58�d5B�d'*+B�4Fq149,3���FH587%1�']1d��9,58�a9¨<�367,�^5B1�¢À��36;¸1l),;^§:'t1458FH7,�
�¸1a'*;¸1�1lF�§$3|®*367,3?;l't1436<�«25¼'�149,3|36GJ�%¢2;4F*1458�� �36�a9:'t7,58�^ A¦J��9,58+B3�149,3 ��587,�¸1l3?587���;l't �3
�^��'*+B3��m't�?1lF*; � 5B�Á�^1l5B+8+�3L²��,'*7,<,5B7,®,.�C�9,3±ª�7,5�«H3?;4�43��6FH7%14587J),36�T1lF�3V²=�:'*7�<¿�4+BFn��+�¢H¦
§�)�1���5B149�'À�4+BFO��+B¢�<,36�?;436'*�45B7,® ��),§�§,+83|�?FH7,�¸1a'*7%1�¦,'*7,<�%:7:'t+8+B¢Z3?7%1l36;^���6FH7%14;l'*�V1l58F*7

ÉtÑ



��9�367���9,3?7�1l9,3|<�367,�^5B1�¢�587�149,3|�^��'*+8'*; %,36+8<±;43�'t�a9,36���?36;4F�¦,'t1�'�7,3?®%'t1l5�«H3q«t'*+B),3�F*�
149,3T�$F*14367%1l58'*+�367�36;4®t¢H.�C�9,3T367,�^),587,®��6FH7%14;l'*�V1l587�®±�,9:'t�43�5B��'*�6�?),;l't1436+�¢¥<,36�^�6;45B§$3?<
§%¢�149,3Á�4��'t+8587�®��^FH+8)=1l58F*7°Å!ÉHÉHÆL¦,587¥��9,5B�a9 � � Å � �^Æ � '*7,< 
�DS � É � J �L¦,��5B149 � N Í�¦
't7,< � S ÍA§�365B7,®A149,3±1l5B �3ZF*��1l9,3�7�3V²21À§,5B®��?;4),7,�a9h. �:;4FH  149,3���FH;^ À),+8'*3AÅ¸ÈnÉHÆ
F*7,3 %:7,<,� 
� > S�Å � � > � � � J�� � � Æ J �L¦,��9�58�a9�5B��®H;436't1l3?;�1l9:'*7 �63?;4FZ��FH; ��N >� ¦:�^587,�?3
� �
58��®H;436't1l3?;q1l9,'*7 � > .�C�92)��T3V«H3?7°��9,3?7 � 5B�|),7,<,3?;4®HF*587,®��^+8FO���6FH7%14;l'*�V1l58F*7D¦D587149,3��4��'t+8587�®�3?;l'�¦�149,3�3 
h3?�?1�F*��149,3Z �Ft1l58F*7°Ft� �¿58�Á3?7,FH),®H9°1lF¥ �'*G*3 � > 3V²=�:'t7,<149,;4F*),®H9,FH)=1|1l9,5B�|�,9:'t�43*.�£�'t1^1l3?;|;43?�458<�587,®�F*7»1l9,5B�|§,;l't7,3À��F*),+8<­�^363¨�6F*7J14587J),FH)��

3L²=�:'*7,�^58FH7�'*+8+D149,3T��'�¢�1lF�1l9,3T§,58®Z�?;4),7,�a9h.�C�9,3��4'* �3T'*;^®H), �367%1��49,FO����149:'t1 � >'t�?1l),'*+8+�¢A)�7,<,36;^®HF236�Á'��4 �'*+B+('t �FH)�7J1|F*���6FH7%14;l'*�V1l58F*7­587�149,3À«H3?;^¢­ À)��a9­�49,FH;¸1l3?;
�^��'*+B587,®¨3?�$F2�a9�F*�(149,3Á3V²=�:'*7�<,587,®��,9:'t�43*.

� � � ��� � � �*����� � ��� � � �*� � � � � ���*����� � ��� � � �
¬�7�1l9,3��?¢2�6+B58�T�4�?367:'*;^58F,¦:149,3���36;^58F2<AF*�d3V²=�$F*7,367%1l58'*+x3V²=�:'*7��458F*7»F=�?�6),;^;45B7,®�+8't1l3T587
36'*�a9��V¢2�6+83T�,+8'O¢2��'ZG*3?¢¥;^FH+83�5B7A<�58+8)=1l587�®�1l9,3T<,3?7,�45�1l583?��F*�p �'t1^1l36;?¦:;l'*<�5¼'t1458FH7¥'*7�<
§�+¼'*�aG¿9�FH+83?�À1lF°7,36®H+B58®H5B§,+83�+83V«H3?+8�6¦e�4),���,;43?�4�45B7,®�+BFH7,®»��'�«H36+B367,®t1l9 ��36;¸1l),;^§:'t1458FH7,�
't7,<�3?�^1a't§,+85B�49,5B7,®±'¥´·�?+836'*7��^+¼'t143*¶�¦$7:'t �3?+B¢�' ¾ 't1�«t'*�?),FH),�qª�7,5�«H3?;4�43�587���9,58�a9­'t+8+
%,36+8<���'*;43�587±149,365B;�¯J):'*7%14),   �36�a9:'t7,58�6'*+h®H;^FH),7,<±�^1a']1l3*.�Ã���1l9,3q�4��'t+¼'*; %:36+B<�;4FH+B+8�
<�Fn��7»149,3���F*14367%1l58'*+x587 ��¯0.�Å
ÈnÆV¦�367%1436;45B7,®±149,3À�4�6'*+85B7,®��4FH+B)�1l5BFH7A5B7���¯0.dÅ ÉHÉHÆV¦01l9�3
3?GJ�J¢2;^F*1l5B�» �3?�a9:'*7,5B�4  ��FH;Z1l9,3»®*367,3?;l't1458FH7 Ft� ¾ ),�V1l):'t1458FH7���<,36;^5B«*36< 587 ��3V���6.�È
't7,< ÈOÍ �43?14�A5B7j'*7,< ' �4��'t+83­587%«t'*;^5¼'*7%1��^�$3?�?1l;^),  F*��'*<,58'*§:'t1458����36;¸1l),;^§:'t1458FH7,�
5B�À1l9,3?;43?§J¢ <�3?«H3?+8FH��36<h. �|):'t7J14),  ¾ )��?1l),'t1l5BFH7,�ZF*��1l9,3¥),�^):'*+�587 ¾ 't1l5BFH7:'*;¸¢��^FH;^1
't;43A'*+8�^F½<,3V«H3?+8FH��36<~587~149,3��4+8FO��¤Ì;4FH+B+�¯J),587%1l3?�4�^367,�?3­36��F=�a9D¦�§,)�1�1l9,3?�43»'t;43*Ç¿Å '%Æ
7�36®H+B58®H5B§,+83�587�'* ��,+85�1l),<,3�§$3?��'*)��43 �

�
58��14587%¢��0'*7,<D¦EÅ�§0Æ�FH7,+B¢±3V²=�65�1l3?<AFH7��4�6'*+83?��F*�

F*;4<,3?;��
�
'*7�<�'*§�Fn«*3|587�1l9,3��6FH7%14;l'*�V1l587�®��,9:'t�43*.�C�9,3?�43|�^��'*+B36��'*;43��49,;^),7,G�FH7,+B¢�'*�

Å � �^Æ � 5B7»1l9,3¨�?FH7%1l;4'*�?14587,®,¦��^��'*+B587,®±�4FH+B)�1l5BFH7D¦D§,)=1�1l9,3?7°3L²=�:'*7,<,3?<¿'*� � �� ¦ � �� '*7�<
� �� 587À149,3�GJ587,3V1l58��<,FH �587:'t1436<D¦*;l'*<,58't1l5BFH7¨'*7�<� �'t141436;d3?;l'*��5B7À1l9,3�§,5B®�§:'*7,®Á�,9:'t�43*¦
��9�58�a9�'*+8�^FT+8'*�^14�d��FH;�'|1l5B �3�Ft�hFH;^<,36; �

�
.dC�9�36;43V��FH;43t¦%1l9,3� �F=<,3?�©'* ���+85"%,36<À<,)�;4587�®

5B7 ¾ 't1458FH7�'*;^3q3L²���FH7,3?7%1l5¼'t+8+B¢À+¼'*;^®H36;�587Z��'O«*36+B367,®*149�1l9:'t7�1l9�3 ��)�§,§,+83�;l't<,58),�©�4�6'*+83
5B7°149,3�7,3V²21��?¢2�6+B3�§%¢�1l5B �3¨F*��¯J),587%1l3?�4�^367,�?3�<,FH �587:']1l58F*7D¦D��9,58�a9½58��1l9�3��,;^36�^367%1
3?�$F2�a9D.

��3?1x)��E�?FH7,�?367%1l;4't1l3�FH7|149,3 ¾ ),�V1l):'t1458FH7����,;4F2<,),�?36<Á«=58'�1l9,3�3?GJ�J¢2;^F*1l5B�© �36�a9,'*7,58�^ A. >��
�p²=�:'*7�<,587,® 149,3 587�9,FH �FH®H367�36FH),� ¾ ),�V1l):'t1458FH7��­587 149,3¿�4�6'*+¼'t; %:36+B< 	 �(Å��\[ �
 Æ S���	 	 � �	 Å 
 Æ�< � �	�
 �� ¦|�e3�;^36 �Fn«*3°149,3°<:'* ��,587,® 1436;4  §%¢ �43V1414587,® 	 � �	 S � U > � �	 ¦|14F

ÉtÐ



F*§�1a'*5B7
� H H�	 S � � I � �	 Ï � � H H� � � � @'@ � I � � �	 � � � � I � � I

�
� � �	 [ Å �HÑ%Æ

��9�36;43­��;458 �36�±<,367,Ft1l3­�6F*7���FH;4 �'*+�1l5B �3A<,36;^5B«t't1l5�«H3?��'*7,< �e3­9:'�«H3�<,3 %:7,36< �
�
¦

149,3��?FH �FO«2587�®�´µ��;^363 �63V¤ÌFH)�16¶p��'�«*367J), À§�36;?. £AF2<,36�À��5�1l9 � L �
�
F*�4�65B+8+8't1l3Z��5B149

%=²�3?< 't ��,+B5B14),<,3*¦(��9,36;^3�'*�Z1l9,F*�43���5B149 � N �
�
'*;^3¥'* ���+85"%,36<D.�¬�7 1l9,3�;^36®H5B �3

Ft�e5B7%1l36;^36�¸1 �
�
®H;4FO���� �FH7,F*14FH7,58�6'*+8+�¢��4F�149:'t1��^9,FH;¸1l36;Á't7,<­�49,F*;^1l3?;|��'�«*36+83?7,®*149,�

��;4FH®H;^36�^�45B«*36+�¢���;4363 �63�FH)�1q'*��149,3T§,58®��6;^),7,�a9»5B��'t�,�,;4FH'*�a9,36<h.�C�9,3��,9%¢2�45B��'*+E�4�6'*+83
']1���9,58�a9� �F2<,3?����;^363 �63ÁFH)�1�58��®*5B«H3?7¥§J¢

� �
S � � H H

� �
� �

� @?@ � U �� S � É� � � È' 
� I � � � @'@ � U �� [ Å �HÐ%Æ

Ã���)��4):'*+��e3À'*<�FH��1�),7,5B14����9,36;^3ÀÑ
	��2S ÈH¦�'*7�<�<,3?7,F*1l3T�,;^FH�$3?;�1458 �3�<,36;^5B«t't145B«H3
��5�1l9~<,F*1�. ¬�7 149,3�3?;l'�F*�|¯2)�587%1l3?�4�43?7,�63�<,F* �5B7:'t1l5BFH7 ��9,367 ��<,FH �587:']1l36��FO«H3?;
�
� @'@ ¦(1l9�3���;43?3��?3V¤�F*)�1À�^��'*+B3 � �

5B�T7�3�'*;^+B¢��6F*7,�^1l'*7%1�¦�'*7�<¿�6FH �FO«2587,®¥��'�«*36+83?7,®*149,�
't;43T3V²=�$F*7,367%1l58'*+8+�¢¥�^14;43?14�a9,36<­§�3?¢*FH7,<»5�1�.�Ã�� �

� @?@ §�36®*587,��1lF�<,FH �587:'t143Á9,FO��3V«H36;?¦��),§,§,+B3�<,'* ���587,®Z§�36�6F* �3?��5B;4;43?+83V«*'t7J16¦0'*7,<�1l9,3T�^¢2�^1436 �'*�,�,;^F%'*�a9,3?��149,3��^��'*+B587,®
�^FH+8)=1l58F*7~®H5�«H3?7 587 ��¯0.|Å!ÉHÉHÆL¦�587 ��9,58�a9 �

� @'@ � �|É:J � I ¦���9,36;^3 �Z58�Z1l9,3��,;4FH��36;
1458 �3�14F�1l9�3­§,58®½�6;4)�7,�a9D. C�9,3»��;43?3��?3V¤�F*)�1��4�6'*+83�<,;4FH����+85B7,3�'*;^+B¢ ��5�1l9 1458 �3�14F
�?36;^F,¦,'*�©1l9,3��4�6'*+83��m'*�?14FH;e5B�e�m'*+B+85B7,®,¦H+B58G*3�Å � �^Æ �� .�C�9�36;43V��FH;43q�,;4FH®*;436�^�45�«H36+�¢��49,FH;¸1l3?;
't7,<��^9,FH;^1436;Á��'�«*36+83?7,®*149¿ �F2<,3?��'t;43Z��;4F��?367�F*)�1À't7,<�'t ��,+B5"%:3?<D¦���5B149°��'�«H36��F*�
��9J¢2�^58��'t+D��'�«H3?+83?7,®*1l9 �

�
§�365B7,®¨��;4F��?367�FH)�1�'t1�'¨1l5B �3 �

�
.

Ã�7 3L²=�$FH7�367%1l58'*+8+�¢�+8'*;4®H3±§:'*7,< F*���6F* �FO«2587,®»��'�«H3?+8367�®*1l9,�Z5B�Z'* ���+85"%,36< '*7�<
��;^F��63?7�5B7�'*� �»;4FH+B+8����;^FH  ��S ÍZ<,FO��7�14Fn��'*;^<,� � ����� .�£�F=<,3?����5�1l9A'*+8+��,9%¢2�45B��'*+��'�«H3?+8367�®*1l9,�¥��;4F*  1l9�3­ �5B�6;4F*�,9%¢=�^58�6'*+|�4�6'*+83 � ����� ¦���9,5B�a9 �?FH),+B< §�3­7,F*1¥ �),�a9+8'*;4®*36;d1l9,'*7�149,3�&�+¼'*7,�aG¨+B367,®t1l9D¦%1lF�149,3� �'*�?;4FH�^�6FH�,5B���4�6'*+83 �

�
J � ��9,5B�a9�5B��F*�DFH;^<,36;

'�1l367%149�1l9,3��,;43?�4367%1 ��),§,§,+B3�;4'*<,58)��6¦H't¯2)�58;43e�4�6'*+83e587%«t'*;458'*7%1(��36;¸1l),;^§:'t1458FH7,�?.�º|7,�?3
149,3���36;^14),;4§,'t1l5BFH7,��'*;^3|®H3?7,36;4't1l3?<D¦,1l9,3?58;©��'�«H3?+83?7,®*1l9��4�6'*+83?��'*�TÅ�� ����� J � �

Æ � 5B7±1l9�3
�?FH+8+8'*�,�^587,®T�,9:'*�^3*.�C�9,3?7¥'*� �¥�6;4F*�4�43?��1l9,3q�$F*14367%1l58'*+:��3?+8+$'*7,<�;4'*�63?��F 
¥1lFÀ �587J),�
5B7 %:7,5�1�¢H¦21l9,3 ��5B7,�^1436587���;l'* �3q�,9%¢2�45B��'*+$��'�«H3?+83?7,®*1l9¥®HF236�e1lF �63?;4F,.��e)�1�1l9�58��5B��7,F*1
149,3Z;43?+83?«t'*7%1T¯J):'*7%1l5�1�¢­1lF¥1l;4'*�aG0¦(�^587,�?3Z�e3� ±'t14�a9°149,3Z«*'t;45¼'t§,+83?� � � '*7,< � > '*7�<149,36;^3?��FH;^3Á�49,FH)�+8<¥ ±']1l�a9¥1l9,3��,9%¢2�45B��'*+���'�«H36+B367,®t1l9,��'*�� �36'*�4)�;436<�§%¢�1l9�36�43T�4�6'*+83
�m't�?1lF*;4�6.�¬�7�149,3|GJ587�3?1l5B�|<,FH �587,'t1l3?<±�,9:'t�43*¦ � � '*7�< � > 't;43|7,36'*;4+�¢��6FH7,�¸1a'*7%16¦:�4F¨5873 
h3?�?1d149,3��,9%¢2�45B��'*+2��'�«*36+83?7,®*149�Ft�:1l9,3� �F2<,36�p'*;43e ±'t14�a9,36<À��9�367����?;4FH�^�43?� � ����� ¦5B7�1l9,3T�6FH7%14;l'*�V1l587�®±'*7�<A3L²��,'*7,<,5B7,®±�,9,'*�43?�6. �:),;¸1l9,3?;4 �FH;43t¦,1l9,3T�6FH7%14;l'*�V1l587�®±'*7�<
3L²=�:'*7,<,5B7,®��4FH+B)�1l5BFH7,�Á'*;^3�7�3�'*;^+B¢�1458 �3V¤Ì;43?«*36;^�436�TF*��FH7,3�'*7,F*149,36;?¦x),7%1l58+d149,3¨1l5B �3

�*Í



� ��� � �6FH ��,)�1436< '*§�Fn«*3­��9,367j1l9,3­3L²=�:'*7,<,5B7,® �4FH+B)�1l5BFH7 <,3V«=58't1l3?����;4FH  �4�6'*+85B7,®,.C�9�36;43V��FH;43�FH7,3¨5B��3�
$36�V1l5B«*36+�¢� ±'t14�a9,587�®¥'t1 � ��� � ¦���;4F* ���9,5B�a9½FH7�3��^363?�T149:'t1�1l9�31458 �3 �
�
't1Á��9,5B�a9���36;¸1l),;^§:'t1l5BFH7,�TFH7�1l9,3��6),;^;43?7J1 ��),§�§,+83�;l'*<�58),�Á�4�6'*+83 �

�
�e36;^3

®*367,3?;l't1436<D¦:5B��®*5B«H3?7¥§J¢

� �
�
� � � � ��� � �� �

�
� � � � �

�
� � ��

� � �� � ���� � � �� � � ��� ���� � �� [ ÅmÎ%Í%Æ

��9�36;43�1l9,3�§,;4'*�aG*3V1l36<��m'*�?14FH;4�e'*;43tÇ�Åm'%Æ�149,3��6FH7%1l;4'*�?1458FH7�F*�$1l9,3��4�6'*+83��m'*�V1lFH;©587¨1l9�3
�^��'*+B587,®T�4F*+8)�1458FH7D¦J§�3?1��e363?7�1l9,3�1l58 �3 �

�
't1©��9,58�a9�1l9,3��$3?;^1l)�;4§:'t1458FH7��©�e36;^3|®H367�36;¸¤

']1l36<�'*7,<Z1l9�3�1458 �3 � ��� � 't1���9,58�a9�1l9,3�3L²��,'*7,<,5B7,®��^FH+8)=1l58F*7¨<,36�:'t;^1l����;4F* ��4�6'*+85B7,®��Å�§0Æ±1l9,3°�4�6'*+85B7,® §:'*�aG F*��1l9,3��,;^36�^367%1»�?FH �FO«2587�® ��),§,§,+B3�;l'*<,5B),�¥�4�6'*+83­1lF 1l9�3
1458 �3|F*�p ±'t1^1l3?;¸¤�<�FH �5B7:'t1458FH7 � � �EÅ��OÆ�1l9�3��^��'*+B587,®¨§:'t�aG�1lF¨1l9,3Á1l5B �3qF*�p;4'*<,58't1l5BFH7=¤<�FH �5B7:'t1458FH7 ��� �J'*7�<�Åm<0Æ�1l9,3��^��'*+B587,®�§:'*�aGT1lFq149,3�1l5B �3 � ��� � ),�^587,® � / � �?FH7,�¸1a'*7%1�¦�?FH;4;^36�^�$FH7�<,587,®¨14F�GJ587�3?1l5B��<,FH �587:']1l58F*7�587�149,3Á3V²=�:'*7,<�587,®��4FH+B)�1l5BFH7D.

�:;4F*  ��¯0.�Å �HÍ%ÆL¦�5B1���FH+B+8FO���|1l9:']1Á�$3?;^1l)�;4§:'t1458FH7���FH7°149,3Z�4�6'*+83ZF*�©1l9,3Z�,;^36�^367%1
��),§,§,+B3Á;l'*<,5B),���e36;43T®H3?7,36;4't1l3?<�'t1�' %:3?+8<�«t'*+8),3

�
� � � ����� Ï É � +87 �� � I' � � I

ÈnÉ � � �� � ��� � ���
� �������

��
ÅmÎ,ÈnÆ

Ä�F* ��:'t;4587�®¥��5�1l9$��¯�.�Å ��'%Æq��FH;�1l9,3�;43?�^1l5B7,®A«t'*+B),3ZF*��149,3 %:36+B< � �p¦d'*7�<°149,3�3L²J¤
��;436�^�45BFH7

� ����� � � É � +87TÅ � � � J � ����� Æ�[ ÅmÎJÉHÆ
��F*;T149,3 %:3?+8<�«t'*+B),3�'t1�149,3±��F*14367%1l58'*+� �5B7,58 À)� A¦���9,5B�a9���FH+8+BFO���Á��;^FH  ��¯�.�Å!ÉtÑ%ÆV¦
F*7,3 %:7,<,��1l9,'t1

� � � � � � ����� � � ÈÉ � ����� Ï È
� ' � Å�� � � � ����� Æ\[ ÅmÎ �%Æ

��9�36;43�149,3 %:;^�^1d1436;^  <,FH �587,'t1l3?�6.E¬�7¨F*1l9,3?;p�eFH;4<,�?¦H1l9,3 ¾ ),�?14):'t1458FH7,�(��3��^363�1lF2<:'�¢
�e36;^3|®H3?7,36;4't1l3?<�'t1�' %:36+B<�«t'*+B),3q't�,�,;4F�²=58 �'t1436+B¢Z9,'*+B�$��'�¢�§$3V1���3?367�1l9,3 �63?;4F¨'*7�<
149,3Á �5B7,58 �),  F*���±Å��hÆL.

� ��� 
�� ��
 � ��� � �*����� � � ��	 � � 
 � � 
 �#����� � 
 ��� � �
)½3�9:'�«H3��^9,FO��7�149:'t1©'|�?¢2�?+858��ª�7,5�«H36;^�43��4F*+8)�1458FH7À3L²=58�^14���,;4FO«258<,3?<¨��3�'*;^3�'*+8+BFO��3?<
14F��:'*�4�x1l9�;4FH),®*9T149,3 ��5B7,�^14365B7=¤Ì��;4'* �3p�4587�®H),+¼'t;45B1�¢q'*�?�6FH;^<,587,®�14F�149,3� ±']1l�a9,5B7,®��6FH7=¤
<�5B1l5BFH7,�e36+¼'t§$FH;4't1l3?<�587�/236�?1458FH7�Î�¦(��¯2�?.xÅ!É]ÎJÆ�'*7,<½Å ÉHÊHÆV.�/=�$3?�65 %:��'*+B+B¢*¦=�e3Á'*�4�^), �3?<

�=È



149:'t1 � / Å��
	 �¸Æ7S ��Å¸È|Ï �(Æ
� / Å�� � ÆÀ��9�36;43 ��58��'°7�FH7=¤�7�36®%'t145B«*3A�?FH7,�^1l'*7%1�¦��?FH;¸¤;^36�^�$FH7�<,587,®¥1lF�§,;4'*7,36�Á��9,FH�^3�;^36+8't1l5�«H3Z�4��363?<¿'t�f1436;Á�6FH+B+85B�458F*7»58�Á®H;^3�'t1436;�1l9:'t7½FH;
3?¯J):'*+p14F±1l9,3¨;^36+8't1l5�«H3��^�$3?36<�§�3?��FH;^3À�6FH+B+85B�458F*7D.|º|),;|'*;4®H)� �3?7J1|�49,FO�e36<�1l9:'t16¦$��FH;
36'*�a9 � � Í�¦J1l9�36;43�58��'�),7,5B¯J),3q«t'*+8)�3�F*� � / Å�� 	 �¸Æ�1l9:']1�5B����36;^��3?�?14+B¢��?¢2�6+B58�t.d¬�7±1l9�3Ã��,��367,<,5 ²$¦,��3Á�49�Fn� 1l9:'t1�'t7�5B7,�6;^3�'*�^3Á587�«H3?+8F2�65B1�¢±58����36;¸��36�?14+B¢��?FH ��:'t1l5B§,+83���5B149
3?7,36;^®*¢~'*7,<  �FH �367%1l)�  �6FH7,�^36;¸«*']1l58F*7 587~'½�?FH+8+B58�^58FH7 §�3?1��e36367j'°�$F*�45B145B«*3�'*7�<
7�36®%'t145B«*3�1l3?7,�45BFH7»§,;4'*7,3*¦h�,;4FO«258<,3?<�'±®H;^3�'t1436;|<,3?7,�45�1�¢�Ft�e;4'*<,58't1l5BFH7A5B�q®H3?7,36;4't1l3?<
F*7�1l9,3±7,36®%']1l5B«*3±1l3?7,�45BFH7 §,;4'*7,3*. Å�Ã �^58 �58+¼'t;TF*)�1l�?FH �3���'*7 F2�6�?),;�149,;4FH)�®H9�1l9�3
�?FH),�,+B587,®�F*����1lF�1l9,3� �'t141436;e<,367,�^5B1�¢*¦:'*��<,5B�4�?),�4�^36<�§$3?+8FO� ��¯0.xÅ ÉHÊHÆL¦�§,)�1���3|��5B+8+
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�V¢2�6+85B���4FH+B)�1l5BFH7Z58��'��^1l'*§,+B3�']141l;4'*�?14FH;6¦H1�¢2�,5B��'*+B+B¢���5B1l9�'Á+¼'*;^®H3�§:'t�4587�F*�h't1414;l'*�V1l5BFH7D.
)j5�1l9,F*)�1�149,3�'t1^1l;l't�?1lF*;��,;^FH�$3?;^1�¢*¦=1l9�3|�?¢2�6+B58�| �F2<,36+0��F*),+8<��^363?  %:7,3L¤Ì14),7,36<�'*7�<
)�7,�^1l'*§,+83t.�º|7,3Z�?FH),+8<°58 �'*®H5B7,3�149:'t1Á1l9�36;43Z�eFH),+8<°�^1458+B+d§$3Z§,;4'*7,3Z�6F*+8+85B�45BFH7,��'*7�<
��36;^58F2<,��Ft���6FH7%1l;4'*�?1458FH7¿'*7,< 3V²=�:'t7,�45BFH7D¦�§,)�1�1l9,3?;43��eFH),+8<�§$3�7�F­;436®*),+¼'*;^5B1�¢�FH;
+BFH7,®t¤!1l3?;4  �,;43?<,58�V1a'*§,5B+85�1�¢�14F�149,3�1l;4' �^36�V1lFH;^5836�?.(¬Ì�=1l9,5B�D��3?;43�1l9,3��6'*�43t¦t��),7,<,'* �3?7%1a'*+
��9J¢2�^58�6���eFH),+8<�+8F*�43Á5B14���$FO�e36;�1lFZ3V²=�,+8'*587�1l9�3� �'*�4�^36��'*7,<��6F*),�,+85B7,®H��F*�p36+B36 �367=¤
1l'*;^¢ �:'t;^1l5B�6+B36�6. C�9�3» ±'t�4�43?��'*7�< �6FH)��,+85B7,®H��<,36��367,< FH7 �j'*7,< F*149,36;� �F=<,)�+85
%,36+8<��6.d¬Ì�D149,36;^3��e36;^3q7,F�'t1^1l;l't�?1lF*;©�^FH+8)=1l58F*7D¦H1l9,3��,;^36�?58�43�1l;4' �^36�V1lFH;¸¢ZF*� �±1l9�;4FH),®*9
�?FH�4 �58�T9,5B�^1lF*;^¢��eFH),+8<�<,36��367,<­F*7�587�5B1l58'*+D�?FH7,<,5�1l58F*7,�q't7,<��?FH),+8<�7,F*1�§$3�<,36;^5B«H3?<
��;^FH  ��),7,<:'* �367%1l'*+d�,9%¢2�45B�6�T'*+8F*7,3*.�¬�7°F*),;|�,;^FH�$F*�l'*+ ¦h1l9,3¨7,'t1l),;^3¨F*��1l9,3�'t1^1l;4'*�V¤
14FH;��^FH+8)�1458FH7�<�36��367,<,��FH7¥ �58�?;4FH�,9%¢2�45B�6��'t1�1l9,3�§�FH),7,�?3���9,58�a9¥58���6FH ��,)�1l'*§,+83t¦,587
��;4587��658��+83*¦]��;4FH ���),7,<:'t �3?7J1l'*+�149,36FH;¸¢H.���367,�?3*¦J �'*�4�^36�©'*7,<¨�?FH),�,+B587,®H�pF*�h�,'*;^1458�6+B36�
�a9,'*7,®H3|<�),;45B7,®�149,3q�?FH),;4�^3|F*�x�V¢=�?+83t¦�§,)�1e��),7,<:'t �3?7J1l'*+01l9,3?FH;^¢�;43V1a'*5B7,�e��;436<�58�?145B«*3
��FO��3?;Á587­<,3V1l36;^ �5B7,587�®±1l9,3¨��'�¢»1l9,3V¢­�a9:'*7�®H3Z'*7,<D¦x�^�$3?�65"%,��'*+B+B¢H¦$1l9,3?58;q«t'*+B),36�Á't1
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%,36+8< �¸1lFH�,�?¦�1l)�;47,��'*;^FH),7,<D¦e'*7,< ¯J),587%1436�4�^367,�?3V¤Ì<,FH �587:'t1458FH7 §�36®H5B7,�6¦©1l9,3 %:3?+8< 58�
�?;45�1l58�6'*+8+�¢Á<:'* ��$3?<D.��e¢�1l9,3�1458 �3 ��Å��$Æ(�m'*+8+B�(14F!�?36;^F,¦%1l9,3�1l;4'*7,�^58367%1�§�369:'�«258F*;�F*� �
��9�58�a9�<,36��367,<��qFH7�1l9�3�5B7,5B145¼'*+0«t'*+8),3�Ft� � / 9:'*��<:'* ��$3?<�'���'�¢¥3V²=�$F*7,367%1l58'*+8+�¢��^F149:'t1�149,3 %:3?+8<¥'*�?�6),;4't1l3?+B¢�1l;4'*�aGJ��1l9,3��^+8FO��¤�;^FH+8+0�4F*+8)�1458FH7D.��0F*+8+8FO��5B7,®T149,3|�^FH+8)�1458FH7
��F*;^��'*;4<,�?¦ � / Å � � Æ�'t1Á149,3�7�3V²21�§�FH),7��63±5B�|1l9,3?7�3L²���FH7,3?7%1l5¼'t+8+B¢»�6+8F*�43¨1lF¥��9:'t1�5B1
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3L²=�:'*7,�^58FH7D¦=�$3?;^14),;4§:']1l58F*7,�©��5B+8+:®H;^FO�j3�'*�a9��V¢2�6+83t¦�§�36�?FH �5B7,®T�436+��¼¤�®H;4'�«=5�1a't14587,®T'*7�<
7�FH7=¤�+B587,36'*;Á�4F»149:'t1À7�F�'t1414;l'*�V1lFH;Á��58+B+eF2�6�?),;6.»Ã  �5B7,58 �'*+�;^36¯J),58;^36 �367%1���F*;�FH§=¤
1l'*587�587,®­'t7 't1^1l;4'*�?14FH;À58�À149:'t1�+85B7,3�'t;�<,3?7,�45�1�¢ �$3?;^1l)�;4§:'t1458FH7��¨®H;4FO��7 <,),;45B7,®»1l9�3
 �'t1^1l36;T36;4'��49�FH),+8<½§$3�<:'* ��$3?<¿'���'O¢½<,),;^587,®�1l9,3±�4),§,�^36¯J),3?7J1Z3L²=�$FH7�367%1l58'*+e3L²J¤
�,'*7,�45BFH7D.�C�9�58��;436¯J),5B;43?�|'t1�+836'*�^1�+87�Å¸ÈOÍ�/lÆ � ÈOÍZ3V¤!��FH+8<,5B7,®H��F*�p3V²=�$F*7,367%1l58'*+x3V²=�:'*72¤
�^58FH7h. ��¯J):'t+8+B¢*¦�<,5B+8)�14587,®T1l9,3�7J), �§$3?;�<,367,�^5B1�¢�Ft�(§,'*;^¢*FH7,��§$3?+8FO� FH7,3���36; ��)�§,§,+83
«*FH+8)� �3Z58�Á�?36;^1l'*587�+B¢»FO«*36;¸¤ÌGJ58+8+�5B7­1l36;^ ��TF*��367,�^),;45B7,®�'t7�'t1^1l;4'*�?14FH;6¦('*7,<�1l9,5B�Á;43V¤
¯J),5B;43?��F*�pFH;4<�36; 'HÍ�3L¤Ì��FH+B<,587,®*�6.©¬�7A�m'*�V1�¦�'*����3�<,58�^�6),�^�436<»'*§$FO«*3*¦�FH§�1a't587,5B7,®�'Z�m'*;
+8'*;4®*36;�7J), À§�36;�F*�(3V¤!��FH+8<�587,®H��58����36;^��3?�?14+B¢���FH�4�^58§,+B3*.
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È '%ÆL. �p5B®H),;43�Î¿5B+8+8)��^1l;4't1l3?��149,3��V¢2�6+85B�A14;l' �^3?�?1lF*;^¢ ��FH;�149,3��6'*�43���9�36;43­7�F
;4'*<,58't1l5BFH7�5B�q®H3?7,36;4't1l3?<½']1|1l9,3�§$FH)�7,�63�Å �TS�Í%Æ�'t7,<­1l9,3À�V¢2�6+83¨5B�q3L²,'t�?1l+�¢�1458 �3V¤
�¸¢2 � �3?14;458�t.
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�0I�Ï �±Å �hÆ^Æ� À),�¸1|§�3���FH�45�1l5�«H3*. )j5B149,FH)�1�7,3?®%'t1l5�«H3À�^�:'*�?3�?),;^«t't14),;43t¦=149,3��¸¢2�^1l3?  5B�e�^58 ��,+B¢¨7�F*1�'t+8+8FO�e36<Z1lF�3V²=�,+8F*;43q7�36®%'t145B«*3�3?7,36;^®H583?�6.*)½3
�^9,FO� 1l9,3��6+¼'t�4�45B��'*+B+B¢�3V²=�6+B),<,36< ;^36®H5BFH7¿'t�T149,3��49,'*<,36<¿'*;436'�587�1l9,3 �p58®*),;43?�6.¥¬�7
�(58®H),;^3�Î���9,36;^3�1l9,3?;43À5B�q7,F±;l'*<,58't1l5BFH7A'*7,< ��Å��hÆ 6 Í�'*�	� 6 Í�¦$149,3À3V²=�?+8),<,3?<
;^36®H5BFH7 3L²=14367,<���'*+BFH7,® � / S Í FH)�1�14F � 6 � � .�¬�7 �p58®H)�;436��Ê '*7,< '�1l9�3
�^9:'*��3�F*��1l9,3�3L²=�6+8)�<,36< ;43?®H58FH7�58�À �F=<�5"%:3?<¿<,),3�14F»1l9,3��,;^36�^367,�?3AF*��;4'*<,5¼']1l58F*7D.
�:FH;e3V²�'* ��,+83t¦2149,3|®H;^3?¢�;43?®H58FH7±�,587,�a9�36��F 
AFH7±149,3|+83V�f1�9:'t7,<��45B<,3q��FH;e�4FH �3 %:7�5B1l3
«t'*+B),3qFt� �x.���FO�e3?«*36;6¦:149,3|3�
$36�V1�58�e7,36®H+B58®H5B§,+83���FH;©1l9,3|14;l' �^3?�?14FH;45B36���?FH7,�45B<,36;^36<¥587
F*),;�<,5B�4�6)��4�45BFH7¥'*7,<��^FÀ��3q�49,FO� 1l9,3��4'* �3�3V²=�6+B),<,3?<�;^36®H5BFH7�5B7±1l9,3 �p58®H)�;436��'*��587
149,3Á��'*�^3ÁF*�d7,FZ;4'*<,5¼']1l58F*7D.
C�9,3��^36�?FH7,< �,;4F*�$3?;^1�¢½58��149:'t1¨��9:'*�43��^�:'*�?3±1l;4' �^36�V1lFH;^5836�À'*;43�<�FH),§,+B3V¤Ì«t'*+B),36<

F*7»1l9,3�Å � / [ �hÆÌ¤��,+8'*7,3*. � 5B«*367­1l9�3¨�4��'t+¼'*;�%:36+B<�'*7,< � / ¦DFH7,3¨ �'�¢�9,'O«*3Z365B149,36;|'�?FH7%1l;4'*�?14587,®�F*;|'*7»3L²=�:'*7,<,5B7,®¥ª�7�5B«H3?;4�^3*. )½3À;43?�,;43?�4367%1Á3L²��,'*7,<,5B7,®�1l;4' �^36�V1lFH;^5836�
't�p�4F*+858<�+85B7,36�('*7,<�149,3��?FH7%1l;l't�?1l5B7,®q14;l' �^3?�?1lF*;4583?�d'*�(<:'*�^9,36<¨+B587,3?�6.pC��eF�3V²=�:'t7,<,587�®
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�(58®H),;^3±Î,ÇZC�9,3��V¢2�6+85B�±1l;4' �^36�V1lFH;¸¢�5B7�1l9�3�Å � / [ �$Æ�¤Ì�,+¼'*7�3���FH;T1l9,3��6'*�43���9�36;43�7�F �'t1^1l36;�'*7�< ;l't<,5¼'t1458FH7 '*;^3A��;4F2<,),�63?< 't1Z1l9�3�§�FH),7,�?3¿Å �OS ÍHÆV. C�9,3A®H;43V¢ ;43V¤
®*58FH7­��9,5B�a9��6F*;4;43?�4��FH7,<,�T1lF�7,36®H't1l5�«H3�367,3?;4®*¢°<,3?7,�45�1�¢H¦p5B����FH;4§,5B<,<,3?7D.±C�9,3��4F*+858<
Å�<:'*�^9,36<0Æ�+8587�3A;^36�,;^36�43?7%1l��1l9,3�1l;4' �^36�V1lFH;¸¢ <,)�;4587�® '*7 3L²��,'*7,<,5B7,®jÅm�?FH7%1l;4'*�?14587,®JÆ
��9:'*�43t. �p²=�:'*7��458F*7�1l),;^7,��14F��?FH7%1l;l't�?1l5BFH7¿'t7,<�«258�?3�«H3?;4�4'���9,367�149,3�14;l' �^3?�?14FH;^¢
9�5B1l��149,3 �63?;4F�367,3?;4®*¢¥�^),;^�m'*�?3�Å�1l9�3T;^58®H9%14 �FH�¸1�1l5B�¥F*�p®*;43?¢�;436®*58FH7¥587�149,58���6'*�43�ÆV.
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14;l' �^3?�?14FH;45B36��'*;^3T7�F*1�'*+8+BFO��3?<¥14FZ�6;4F*�4�6¦0't7,<A7�365B149,36;�'t;43�1���F��6F*7J14;l'*�V1l5B7,®¨1l;l' �^36�V¤
14FH;45B36����FH;�1l9�3�),�^):'*+�;436'*�4FH7��©149:'t1©9,FH+B<���FH;��:'t;^1l5B�6+B3�14;l' �^3?�?14FH;45B36��FH7±��9:'*�43��4�:'t�63*.
��FO��3V«H36;?¦h't7�3L²=�:'*7,<,5B7,®Z1l;l' �^36�?14FH;^¢� ±'�¢��?36;¸1a'*5B7,+B¢±587%1l3?;4�43?�?1�'Z�6FH7%1l;4'*�?14587,®¨14;l']¤
�^3?�?14FH;^¢*.
C�9,3 %,7:'*+,;^),+83�5B�(149:'t1d149,36;^3�'*;43�F*7,+B¢T1���F���'�¢=�©'*7¨3L²=�:'*7,<,5B7,®�1l;4' �^36�V1lFH;¸¢��6'*7

14),;47�5B7J14F�'¥�?FH7%1l;4'*�?14587,®�1l;4' �^36�V1lFH;¸¢H.¨¬Ì�e;43V«H36;^�l'*+�F2�6�?),;4�T't1 %:7�5B1l3���5�1Á��'*7�FH7�+B¢
9,'*�,��367À5��,1l9,3©1l;4' �^36�V1lFH;¸¢�9,5�1l�x1l9,3©��FH;4§�58<,<,3?7 �63?;4F|<�367,�^5B1�¢�;436®*58FH7�Åm�49,'*<,36<:ÆV¦H�^587,�?3��9:'*��1lF¨«t'*7,5B�49¥5B� � 58��14F��,'*�4���4 �F=Ft1l9,+�¢�149,;4FH)�®H9
�636;^F,.�C�9,3T�49:'*<�36<�;^36®H5BFH7�58�
't7:'*+8F*®HFH),�|14F¥149,3 �^36®H®���;^36®H5BFH7°<,36�^�6;45B§$3?<½§%¢°��;^),�^14365B7¿'*7,< ��367�3��658'*7,F,. > ��C�9�3
�^36�?FH7,<¨��'�¢�587���9,5B�a9¨�6FH7%14;l'*�V1l58F*7À��'*7À14),;47¨5B7%1lF|3L²��,'*7,�45BFH7¨58�(5B�,149,3��¸¢=�¸1l3? �;4),7��
F 
�14F �7S ��� .�C�9,367h¦=1l9�3�´·§�FH),7��63*¶2<,3?�4�6;^58§�36<�5B7�/=3?�?1l5BFH7 ��'*7,< ��3?�
.=Ñ�F2�6�6)�;4�6.
C�9,3Z1l;4' �^36�V1lFH;¸¢��49,FO��7¿5B7��p58®H)�;43¨Î�58�T'��V¢2�6+85B�¨�4FH+B)�1l5BFH7~Å '*+B§$3?5B1�7�F*1�'¥«*36;^¢

5B7%1l36;^36�¸1l587�®ÀFH7,3�Æ©587���9,58�a9�7�F¨ ±'t1^1l3?;¸¤�;4'*<,58't1l5BFH7¨58�e�,;4F2<,),�?36<¥'t1e1l9,3|§�FH),7��63�'*7�<
149,3­«t'*+8),3�F*� � / Å��
	 �^Æ�58���,;^36�65B�43?+B¢ 3?¯2),'*+�1lF � / Å�� � ÆV. C�9,3 %:36+B< ;^FH+8+B��FH)�1�587149,3�3V²=�:'t7,<,587�®°��9:'*�43½Å��4FH+B58< +85B7,3±3? ±'t7:'t1l5B7,®���;^FH  149,3�),�,��36;Z+83V�f1¨�45B<,3�F*��1l9�3
�(58®H),;^3OÆ�14F�149,3¥«*'t+8),3���9,3?;43 ��Å��$Æ S Í°'*7,< �^1lF*�,�»Åf1l9,3¥;^58®H9%1l �FH�¸1¨1l58� F*��1l9�3
®*;43?¢½;43?®H58F*70ÆV.�C�9,3±14F*1a'*+�3?7,36;^®*¢�<�367,�^5B1�¢½58�� �FH �367%1a't;458+�¢��63?;4F­'t7,<¿3V²=�:'t7,�45BFH7
;^3?«*36;4�^36�Á1lF¥�6F*7J14;l'*�V1l5BFH7D.�C�9�3 %,36+8<»149,367°;4F*+8+8��§:'*�aG�14F � � Åm+BFO��3?;�+83?�f1|�458<�3¨F*�
149,3 �p58®*),;43�ÆV.pC�9�3�3L²��,'*7,<,5B7,®�'t7,<��?FH7%1l;4'*�?14587,®T�,9:'*�^36�e'*;43�3L²,'t�?1l+�¢Z�^¢2 � �3V1l;45B��'*+ .
C�9,3�1l5B �3L¤��^��'*+B3���FH;�FH7,3��?¢2�6+B3�Ft�h1l9�58��36 ���1�¢%¤
ª�7,5B«*36;4�^3��^FH+8)=1l58F*7�5B��3�'*�^58+B¢�36�¸1l5�¤

 �'t1436<¨§%¢¨7,F*14587,®|149:'t1� �FH�¸1�F*�01l9,3�1458 �3�58�d�^�$3?7%1e7�3�'*;d149,3��63?;4FTF*�01l9,3���F*1l3?7%1l5¼'t+!¦
��9�36;43�5B1�58��;l't149,36;��49:'*+B+8FO�Á¦$'*7,<�149,3��^��'*+B3��m'*�V1lFH; � 5B��7�3�'*;^+B¢��6FH7��^1a't7J16.qC�9,3?;43L¤
��F*;43*¦%�e3q�6'*7�7�36®H+B36�?1e®H;4'O«25�1�¢Z'*7,<���'*+B�6),+8't1l3�149,3���36;^58F2<¨��FH;�FH7,3��?¢2�6+B3�5B7�149,3���'*�^3
Ft�(149,3Á36 ���1�¢¥ª�7�5B«H3?;4�^3*Ç
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��F*;�+¼'*;^®H3 � � � ����� �·. �0F*;e1l9�3��:'*;l't �3V1l36;^��1�¢2�,58�6'*+h5B7�1l9,3�FH)�;�3V²�'* ��,+83?�6¦�149,58���6FH;^;43V¤�^�$F*7,<,�q14F�;4FH),®*9,+B¢¥FH7�3�1l3?7J149�F*��1l9,3��6),;^;43?7J1T't®H3�F*��149,3¨ª�7,5B«*36;4�^3*¦�FH;q'±§,5B+8+85BFH7
¢*3�'*;^�6.
¬�7 �p58®*),;43�Ê2¦��e3½�?FH7,�^58<,3?;�1l9,3���'t�43­��9,36;^3�;l'*<,58't1l5BFH7 5B���,;4F2<,),�?36< 't1�1l9�3

§�FH),7��63*¦ � L Í�. ¬Ì� � / Å��
	 �^Æ�58��1lF2F¿+8FO� �6F* ��:'t;436< 14F¿1l9,3��?¢2�6+B58��«t'*+B),3*¦�1l9�314;l' �^3?�?14FH;^¢­3?7,�6F*),7%1l36;^�T149,3 �63?;4F�<,367,�^5B1�¢­§�FH),7�<:'*;^¢ Åm®H;^3?¢­;^36®H5BFH70Æ|'*7,<�;^3?«H3?;4�^36�
14FÀ�6F*7J14;l'*�V1l5BFH7D.�/=F*+858<��6)�;^«H3?��;43?�,;43?�4367%1�149,3|3V²=�:'t7,<,587�®À�,9:'*�^3|F*��149,3�14;l' �^3?�?1lF*;^¢H¦
't7,<¿<:'*�^9,36< +B587,3?��;^36�,;^36�^367%1¨1l9,3±�6FH7%1l;4'*�?14587,®A�,9:'*�^3�F*��149,3±14;l' �^3?�?1lF*;^¢H. ��3?1À)��
�6'*+8+x1l9�58�|'t7 �^),7,<,3?;4�^9,F=Ft1.���4F*+8)�1458FH7D.�� / 58�qF*7,+B¢��6F*7,�^1l'*7%1Á5B����'t7,< � '*;43À§�F*149
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�(58®H),;^3ÁÊ=Ç�CE;l' �^3?�?1lF*;4583?��587�1l9,3�Å � / [ �hÆÌ¤��,+8'*7,3q��FH;�149,3Á��'*�^3���9,36;^3T149,36;^3T5B��;l'*<,58']¤1458FH7h.(C�9,3��^FH+85B<�Åm<:'*�^9,36<:Æp�6),;¸«H36�©;43?�,;43?�43?7J1©1l9�3�1l;l' �^36�?14FH;^¢À<,),;45B7,®Á'*7Z3V²=�:'t7,<,587�®
Å��6FH7%14;l'*�V1l587�®JÆq�,9:'*�^3*.�C�9,3�149,587�+B587,3?��58+8+B),�^14;l't143À),7,<�36;4�^9,F2F*1T�4FH+B)�1l5BFH7,�Á'*7,<�1l9�3
9�3�'�«J¢¥+8587�3|;43?�,;43?�4367%14�|'*7�FO«H36;^�49,F2F*1��4F*+8)�1458FH7D.
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5B7,�6;^3�'*�^587,®�¦=FH;�§$F*149�<,3?�6;436'*�45B7,®,. ��FO�e3?«*36;6¦:5���1l9,3|ª�7,5�«H36;^�43�;^3?«H3?;4�^36����9,367 � / 58��¸1l5B+8+���FH�45�1l5B«*3*¦01l9,3?7�1l9�3��4�6'*+¼'t;�%:3?+8<AG25B7,3?1458�T367,3?;4®*¢�5B��§,+B),3��^9,5B�f1436<�'*7,<­'*7�< � /5B��;l'*��58<,+�¢�<,;^5B«*367­1lF¥ �FH;43Z'*7�<° �FH;^3¨�$FH�^5B145B«H3�«*'t+8),3?�6.¨C�9,3¨1l;4' �^36�V1lFH;¸¢ ¾ 5B36��F 

14FZ+¼'*;^®H3��$F*�45B145B«*3 � / '*7�<�� Åf1l9,3Á),�,��36;�§�FH),7,<,'*;^¢�ÆV.Ã���FH7�3�5B7,�6;^3�'*�^36� � / Å��
	 �¸ÆV¦x1l9,3Z§�369:'�«258F*;TFt�e149,3Z�^¢2�^1436 ��a9:'*7,®*36�6. �:FH;��4)��¼¤
%,�6583?7%1l+B¢¥+8'*;4®*3 � / ¦01l9,3��^¢2�^1436 �'�«HFH5B<,��149,3 �?36;4F±367,3?;4®*¢��4)�;^�m'*�?3�367%1458;43?+B¢¥<,)�;4587�®149,3q��36;^58F2<���9�367 ��58�©587,�?;436'*�45B7,®�Åf1l9,3�§$F*+8<±�^FH+85B<�'*7,<�<:'t�49,3?<±1l;4' �^36�V1lFH;¸¢�5B7 �p5B®t¤
)�;43ÁÊHÆL.dC�9,3 %:3?+8< �¸Fn«*36;^�49,F2F*1l� �¨1l9,3�7,36®%']1l5B«*3|;43?®H58F*7�F*��1l9�3|�$Ft1l367%145¼'*+�'*7,<�+8'*7,<,�
F*7½1l9�3±��FH�45�1l5B«*3���+¼'t143�'*)D. �p²=�$F*7,367%1l58'*+©3V²=�:'*7,�^58FH7�§$3?®H587,�?¦p��FH+B+8FO��3?<½§%¢�'�«*36;^¢
�^+8FO� ;^FH+8+:F*� �¥§,'*�aG¨1lFO��'t;4<,�©1l9,3��$Ft1l367%145¼'*+ �63?;4F,¦2C�9,5B�e��36;^58F2<±'*���$36'*;4�e'*�e'�+8F*7,®,¦
149,587±3V²=�6),;^�45BFH7¥FH7±1l9�3�;458®*9J1e9:'*7�<��^58<,3�F*�x1l9,3 %:®H),;^3*. � � / �*58���^ ±'t+8+0§$3?��'*)��43|1l9�3
%,36+8<¥5B��;4FH+B+8587�®À�4+BFn��5B7,®Z587�149,3Á¯2)�587%1l3?�4�43?7,�63L¤�<,F* �5B7:'t1l3?<��,9,'*�43�ÆV.
C�9,3��V¢2�6+85B��'t1^1l;l't�?1lF*;d�4FH+B)�1l5BFH7À+B5836�(§$3V1���3?367Z1l9,3?�43�),7,<�36;4�^9,F2F*1�'*7,<ZFO«H3?;4�^9,F=Ft1

14;l' �^3?�?14FH;45B36�6.
�(58®H),;^3 '��49,FO���|1l;4' �^36�V1lFH;^583?�q��5B149»587,5�1l58'*+D«t'*+8),3?�|F*� � / Å�� 	 �^Æ�§�F*149't§$FO«H3Á't7,<¥§$3?+8FO� 149,3��?¢2�?+858��«*'t+8),3ZÅf1l9,3� �58<�<,+83��6),;¸«H3OÆL. ��36;^3|��3Á��'t7��^1l)�<�¢�1l9�3
�¸1a'*§�58+85�1�¢�F*�x1l9,3��V¢=�?+85B�|�4FH+B)�1l5BFH7D. ��3V1�¶ � %:;4�¸1��6FH7,�^58<,3?;�'À1l;l' �^36�?14FH;^¢���5B149 � / Å��
	 �^Æ+8'*;4®*36;�149:'*7­1l9�3À«*'t+8),3À5B7�1l9�3¨�?¢2�6+B58�¨�4F*+8)�1458FH7D.�C�9�58�|1l;4' �^36�V1lFH;¸¢»5B�|587,<�58��']1l36<­§%¢
Å
ÈnÆ�587¥1l9,3 �p5B®H),;43t.�Ä�+B3�'*;^+B¢*¦:5B1�FO«H36;^�49,F2F*14��1l9�3��V¢=�?+85B�Á14;l' �^3?�?14FH;^¢�'*7�<�),7,<�36;4®*F=3?�
'�+8FH7�®H36;���36;^58F2<½F*��3V²=�$F*7,367%1l58'*+�3V²=�:'*7��458F*7 Å�149,3�+8FH7,®�3V²=�?),;4�^58FH7�14F�149,3±;^58®H9%1aÆV.
�|)�;4587�®�1l9,3¥�^+8FO��¤�;^FH+8+©36��F=�a9h¦©149,3�<,5 
$36;^367,�?3�§$3V1���3?367 1l9,5B�À1l;l' �^36�?14FH;^¢¿'*7,< 1l9�3
�V¢2�6+85B��FH7,3¥<:'* ��,��'���'�¢ ),7%1458+�5�1Z58�¨3V²=��FH7,3?7J145¼'*+B+B¢½�4 �'*+8+ .¿C�9,3�1l;4' �^36�V1lFH;¸¢ 367=¤
�?FH),7%1l3?;4�q149,3 �?36;4F±<,367,�^5B1�¢A�4),;¸�m'*�63�«H36;¸¢»�^+858®*9J14+B¢�+8't1l3?;�149:'*7�149,3À�V¢=�?+85B���^FH+8)�1458FH7
<�F=3?�6¦�'*7,<D¦,149,36;^3?��FH;^3*¦:;^3?«H3?;4�^36��'*7�<A3?7,<,��),����5�1l9A'Z«*36;¸¢¥�4+85B®H9%1l+�¢±�^ ±'*+B+83?;�«t'*+8),3
Ft� � / Å��
	 �^Æ¨149:'*7 1l9:']1±5B7 149,3A�V¢2�6+85B��1l;l' �^36�?14FH;^¢*. /=58 �58+8'*;4+�¢H¦dF*7,3A�6'*7 �^363�1l9:'t1�¸1a'*;¸1l5B7,®À1l9,3��¸¢2�^1l3? Â587��¸1a't143�Å!ÉHÆ���5B1l9¥'À�^ ±'t+8+83?;e«t'*+B),3|F*� � / Å��
	 �^Æ©1l9,'*7�1l9:'t1�F*�149,3¨�?¢2�?+858�À14;l' �^3?�?14FH;^¢*¦x149,3¨�^¢2�¸1l36  ��5B+8+(587 ¾ ']1l3¨+83?�4�Á'*7�<°;^3?«*36;4�^3�36'*;4+B583?;6¦D3?7,<,587�®
)�����5�1l9�'T+8'*;4®H3?;d«t'*+8),3�F*� � / Å��
	 �¸Æp1l9:'*7Z1l9,'t1©F*�h149,3��V¢2�6+85B��1l;l' �^36�?14FH;^¢*.dC�9,5B�e<,5B�¸¤�?),�4�^58FH7±�49,FO���e149:'t1©1l9,3�1l;4' �^36�V1lFH;¸¢Z58�©�^1a't§,+83�'*7,<�1l9:'t1e �36 �FH;^¢¨Ft��587,5�1l58'*+�<,3?��'�¢2�
3L²=�$FH7�367%1l58'*+8+�¢�'t�f1436; �^),�¸1�F*7,3Á�?¢2�6+B3*.
��36;43À�e3À5B ��,+B58�?5B1l+�¢�'*�^�4), �36<»149:'t1 �~5B�|'��6F*7,�^1l'*7%1�587,<�36��367,<,3?7%1ÁF*� � / Å�� � ÆV¦149,3�5B7,�6FH �587�®A«H3?+8F2�65�1�¢H.�¬�7 1l9,3�Ã��,��367,<,5 ²$¦��e3�FH§�1l'*587¿'*7 3V²=�,;^36�4�^58FH7 ��FH; � 587

��¯0.qÅmÎ%Ð%Æ¨587 1l3?;4 ��±F*�|149,3� �'t1^1l36;
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7�3�'*;^+B¢��^��'*+B3�587%«t'*;458'*7%1��4��36�V1l;^),  F*�('*<,58'*§:'t1458�*¦=®%'*),�^�458'*7¥367,3?;4®*¢�<�367,�^5B1�¢ ¾ )��?1l)2¤
']1l58F*7,�Á58�T®H367,3?;l't1436<D.
��FO��3V«H36;?¦�§$3?��'*)��43�149,3±3L²=�:'*7,�^58FH7½;l't143�5B��7,3?®H+85B®H58§�+83¨'*7�<
®*;l'�«25B1a']1l58F*7:'*+�3 
h3?�?1l��'*;43¥��36'*G0¦�1l9,3�1l367��4FH;�Åm �3?14;458� ¾ ),�V1l):']1l58F*70ÆZ�^�$3?�?14;4),  58�
§�+8),3|��5�1l9�'*7�3V²=�$F*7,367%1l58'*+8+�¢±14587%¢�'* ��,+B5B1l)�<,3�'t1�+BFH7,®À��'O«*36+B367,®*149,�6.

�p+B),�?14):'t1458FH7,�|'*;43�'*+B�4F��6;^3�'t1436<½<,),;45B7,®�1l9�3�¯J),5B7%1l36�^�43?7,�63�<,FH �587:'t1436<��,9:'t�43*¦
�^)��^1©'*�p149,3?¢¨'*;43�<�),;45B7,®�587 ¾ 't1l5BFH7D. ��FO��3V«H3?;6¦2§$3?��'*),�^3�1l9,3�3?7,36;^®*¢¨<,3?7,�45�1�¢À<,)�;4587�®
149,3�'*�?�636+B36;4't1l5B7,®��,9:'*�^3�58�dÈOÍ*Í�FH;4<,3?;4��F*�= �'*®H7,5�1l),<,3(�4 �'*+8+B36;�1l9:'*7Á5B7�587 ¾ ']1l58F*7D¦61l9�3
;^36�^),+B14587,® ¾ ),�V1l):'t1458FH7A'* ��,+85�1l),<�3�58��3V²=�$F*7,367%1l58'*+8+�¢��^ ±'*+B+83?;�587¥1l9,3��?¢2�6+B58�Á �F2<,3?+!.
C�9�36�43 ¾ )��?1l),'t1l5BFH7,�¥'*+B�4F¿9:'�«*3���'�«H3?+8367�®*1l9,��149:'t1¥3V²=�?3636<j1l9�3­�6),;^;4367%1 ��)�§,§,+83
9�FH;45"�6FH7D. ��367,�?3*¦:1l9�3?¢¥'*;^3ÁFH§,�43?;^«t't1458FH7:'t+8+B¢�5B;4;43?+83V«*'t7J16.
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Ä�+B3�'*;^+B¢*¦�<:'*;4G½367,3?;4®*¢ '*7,<¿1l9�3��6),;^;4367%1��6F*�4 �58��'*�?�63?+836;4't1l5BFH7 �,+8'O¢�'*7 36�^�43?7J145¼'*+
;^FH+83�587�1l9,3��?¢2�6+B58�q �F2<,36+�§$Ft1l9�§%¢�;436<�),�65B7,®�1l9�3|367%1l;^FH�%¢�'t7,<�§,+¼'t�aG�9�FH+83�<,367,�^5B1�¢
Ft��1l9�3���;43?«25BFH),�T�?¢2�6+B3*¦d't7,<°14;45B®H®H36;^587,®�149,3Z1l),;^7:'*;4F*),7,<���;4FH  't7�3V²=�:'t7,<,587�®�14F
'A�6FH7%1l;4'*�?14587,®��,9:'*�^3*. Å�¬�7 '*+8+�F*149,36;��6FH�^ �FH+BFH®H5B36��1lF»<,'t1l3t¦d587,�?+8),<�587,®�587 ¾ 't1l5BFH7D¦
<,'*;4G�3?7,36;^®*¢�9:'t��7�F�3?�4�43?7%1l5¼'t+�;4FH+B3*.·Æ
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Ã 1l;^),+B¢¿�?¢2�6+B58�Aª�7,5�«H36;^�43A58�Z587 %,7,5B1436+B¢¿FH+8<D.~¬Ì1±5B�Z58 ��$FH;¸1a'*7%1¨14F�7,F*143�149:'t1Z1l9�3
3L²�'*�?1��?¢2�6+B58�Á�4F*+8)�1458FH7��6'*7�§�3T'*7�']141l;4'*�?14FH;6. ��3?7,�63t¦:1l9,3T�?¢2�6+B587,®Z5B���¸1a'*§�+83*.�Ä�FH7=¤
�^36¯J),3?7J14+B¢*¦|1l9,3°�?¢2�6+B36����'*7 �6F*7J14587J),3­1lF 1l9�3°5B7 %:7,5�1l3­�:'t�^1�. ¬�7j1l9,5B���6'*�43t¦q1l9�3
��;4FH§,+B36  F*�p5B7,5B145¼'*+��6F*7,<,5B1458FH7���58��7J),+8+B5"%:3?<D.
Ã�+B1l3?;47:']1l5B«*36+�¢H¦DFH7�3¨�6FH),+B<­58 �'*®H5B7,3À'�ª�7,5B«*36;4�^3¨��5B1l9°'�§�36®H5B7,7,5B7,®,¦h�4'�¢H¦���5B149

1��eF±§�;l'*7,3?��«*36;¸¢��m'*;�'*�:'*;¸1�.�C�9,3�3V«HFH+B)�1l5BFH7���F*),+8<�;l'*��58<,+�¢��6F*7J«*36;^®H3T14F±'Z�?¢2�?+858�
�^FH+8)=1l58F*7¨§$3?��'*),�^3�5�1�58��'t7±'t1^1l;4'*�?14FH;6.(C�9,367D¦J9,FO�e3?«*36;6¦21l9,3��,;^FH§,+B36 �F*�$3V²=�,+8'*587�587,®
5B7,5B145¼'*+��6F*7,<,5B1458FH7���;43V1l),;^7,�6.
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C�9�3��V¢2�6+83?����'*7�§$3��?FH7%1l5B72)�36<Z1lF|1l9�3�5B7 %:7,5�1l3���)=1l),;^3*¦2'*�d�e36+8+,'*��1l9,3�5B7 %:7,5�1l3��:'t�^1�.
��367,�?3*¦:1l9�3�ª�7,5B«*36;^�43T367,<,)�;436����FH;^3?«H3?;6.
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�:;^FH Â1l9,3�3�
$36�V1l5B«*3�ÎH<��$FH5B7%1^¤�Ft�¼¤Ì«2583V�Á¦,1l9,3�ª�7,5�«H36;^�43ÀF*�4�65B+8+8't1l3?��§�3?1��e363?7­�$3?;45BF=<,�
Ft�p3L²��,'*7,�45BFH7�1lFZ��36;45BF=<���F*�p�?FH7%1l;4'*�?1458FH7�<,FO��7¥1lF�'¨§,58®¨�?;4),7��a9D. ��FO��3V«H36;?¦���;^FH 
149,3©§,;l'*7�3©�eFH;4+B<���FH5B7J1¸¤�F*�¼¤!«2583?�Á¦O149,3�ª�7,5B«*36;^�43�5B�E'*+B��'�¢=�E587 %:7,5B143�587Á1l9,3©�43?7,�43©1l9:'t1
149,3�§,;l'*7�36�e'*+B��'�¢=�©9:'�«H3�587 %:7,5B143�3V²21l3?7J16.�C�9,3��m'*�?1©1l9:']1©149,3�§,;l't7,36��'*;43��4�,'t1l58'*+8+�¢
5B7 %:7,5�1l3¥ �3�'*7,��1l9:']1±5�1�5B����FH�^�458§�+B¢ ��FH;Z1l9,3�1lF*1l'*+�367%1l;^FH�%¢ 5B7~149,3�ª�7,5B«*36;^�43�14F
5B7,�6;^3�'*�^3���;^FH ��?¢2�6+B3�14F��?¢2�?+83*¦�'*7,<D¦='t1©1l9,3��l'* �3�1l58 �3*¦J9:'�«*3�1l9�3q367%14;4FH�%¢�<,367,�^5B1�¢
Å�587T�:'*;¸1l58�?),+¼'t;6¦�1l9�3©14F*1a'*+%3?7%1l;4F*�J¢T��36; ��),§�§,+83�9,FH;^5 �?FH70ÆD§$3?�6FH �3©7,3�'*;^+B¢ �?36;^Fq�,;^58FH;
14FZ3�'*�a9A§$FH)�7,�63t.
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C�9�3°�V¢2�6+85B�­ �F2<,3?+q)�1458+85"�63?�±1l9,3­3?GJ�J¢2;^F*1l5B�°7�F*1l5BFH7 1l9:']1�1l9,3��45B7,®H),+8'*;45�1�¢ �6FH;^;43V¤
�^�$F*7,<,��1lF¨1l9�3T�?FH+8+B58�^58FH7±'*7,<¥§$F*),7,�63ÁF*�E1��eF�F*)�1l3?;�F*;4§,5���FH+8<�§�;l'*7,3?��587¥'¨ ±'t7,7,36;
149:'t1�58���?FH7%1l5B72)�FH),�¨'*7�<���3?+8+ ¤�§�369:'�«H3?<D.­C�9,3��^587,®*),+¼'*;^5B1�¢­5B��7,Ft1¨'��,+8'*�63���9,36;^3
3?7,36;^®*¢ '*7�< �?),;^«t't14),;43¥<,5�«H3?;4®H3�'*7,< 1458 �3�§$3?®H587��6. ��'t1l9�36;6¦���FH;^ À),+8't1l3?< 587 '*�=¤
��;4FH�,;^5¼'t143�%:36+B<,��'*7�<±�6F2FH;^<,587:']1l36�?¦%1l9,3��4587�®H),+¼'t;45B1�¢�58�e'��^ �F2F*1l9h¦ %,7,5B143�14;l'*7��45B1458FH7
��;^FH �'��?FH7%1l;l't�?1l5B7,®Á�,9:'*�^3�9,3�'*<�587,®�1lFO��'*;4<��e'�§,5B®��6;^),7,�a9�'t7,<�'Á§�58®Á§:'*7,®Á3V«HFH+�«J¤
5B7,®Z587%1lFZ't7A3L²��,'*7,<,5B7,®±ª�7,5B«*36;^�43*.
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/2587,�?3e1l9�3�ª�7�5B«H3?;4�^3�58�(�?¢2�6+B58�t¦t5�1p �'�¢T'*�,��3�'*;E1l9:'t1E1l9�36;43e58�E7,Fq�e36+B+�¤�<�3 %:7,3?<À �3�'*7,�
Ft��<,3?1436;^ �5B7,587,®�149,3�'*;^;4FO� F*�e1l58 �3*.�¬�7�<,363?<D¦p��FH;�'A+BF=�6'*+�FH§,�^36;^«*36;?¦d1l9,3?;43±5B��7�F
�?+836'*;� �36'*7,��F*�(<,FH5B7,®¨�4F,.

�:;4F*  1l9,3©®H+BFH§:'*+%��36;^�4��36�?145B«*3*¦t149,FH),®*9D¦t149,36;^3e5B�('��6+B3�'*;x �3�'*7,�xF*��<,3?1436;^ �5B7,587,®
��F*;^��'*;4<���;^FH  §:'*�aG%��'t;4<�587±1458 �3*. �p5B;4�¸1�¦2FH7,3|F*��149,3�§�FH),7,<:'t;^¢�§,;l'*7�36��58�©��FH;43V«H3?;
3L²=�:'*7,<,5B7,®­587°1l9,3 �¸��FH;^��'*;^<���1l5B �3�<,5B;436�V1l5BFH7¿587½1l9,3��?¢2�6+B58�� �F=<�36+!.�C�9,3�F*149,36;
§�;l'*7,3¥5B�À3V²=�:'*7�<,587,®°3V²=�?36��1���FH;À§,;^583V�q5B7J1436;¸«*'t+8�ÀF*���6F*7J14;l'*�V1l5BFH7D¦©§,)�1�¦e'�«H3?;l'*®H3?<
FO«*36;�'­�?¢2�6+B3*¦�1l9,3¥7,3V1�3 
h3?�?1�58��3V²=�:'*7,�^58FH7h. C�9,3¥;l't143��a9:'*7,®H3?����;^FH  ��9:'*�43�14F
��9:'*�43t¦0'*����3?+8+�'t��149,3��43?�:'*;4't1l5BFH7D.�¬�7¥1l9,3Á�6F*7J14;l'*�V1l5BFH7��,9:'*�^3*¦:1l9�3�§,;l'*7�36��1l9,3? Z¤
�^36+�«H36�e�^14;43?14�a9�'t1e'Á;l't143�149:'t1©58���4+BFO� §,)�1©1l9�3658;��^36�:'*;4't1l5BFH7�;l'*�,5B<,+B¢�<,36�?;436'*�43?�6.�¬�7
149,3�;4'*<,5¼']1l58F*7D¦t �'t1^1l36;?¦H'*7�<¨¯2)�587%1l3?�4�43?7,�63�<,FH �587,'t1l3?<��,9:'t�436�?¦%1l9,3�§�;l'*7,3?�d�^14;43V1l�a9
�^58®H7�5"%:�6'*7%1l+B¢*¦,§,)�1�1l9�3658;��^36�:'t;l't1458FH7�;43? ±'*5B7,� %�²=36<h. �|),;^587,®¨1l9�58���$3?;45BF=<D¦=1l9,3T367=¤
14;4FH�%¢��6;^3�'t1436<�<,),;45B7,®�149,3��,;43V«=5BFH),�e�?¢2�6+B3q58���^�,;436'*<�FH)�1e3V²=��FH7,3?7J145¼'*+B+B¢*¦2;^36<,)��6587�®
149,3Á<,36®*;4363?��Ft�(��;^3636<�FH Â��36;�9,FH;^5 �6F*7¥14FZ7,3�'*;^+B¢ �636;^F,.
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C�9�3q�?¢2�?+858�� �F=<,3?+0�,;4FO«258<,3?��'Á�m'*�4�?587:']1l587�®�7,3V�jFH)�14+8F2FHGÀFH7�1l9,5B�©«*3V²=587,®��,;4FH§�+836 �.
��58�¸1lFH;^58��'t+8+B¢*¦H1l9,3��,;4F*§,+83?  5B��'t�4�4)� �3?<�1lFÀ �3�'*7�1l9:']1�FH7,3q À),�^1�3V²=�,+8'*587���9J¢�1l9�3
«t'*�?),), Â3?7,36;^®*¢¥F*�E1l9,3Á®H;^FH),7,<��^1l't1l3Á5B���636;^F,.
¬�7­1l9�3��V¢2�6+85B�À �F=<,3?+!¦�1l9,3À«t'*�?),),  3?7,36;^®*¢­F*��1l9�3¨®H;4FH)�7,<��^1a']1l3¨58��7�F*1 �63?;4F,.

¬Ì1�58�Z7,3?®%'t145B«H3�'*7,<~5B1l�Z �'*®H7,5�1l),<�3�5B�Z+¼'*;^®H3*¦�'*��5B��F*§J«25BFH),�Z��;4FH  �p5B®H),;^3­ÈH. ¬Ì�
149,3�ª�7,5�«H36;^�43�§$3?®H587,��587¥1l9�3�®H;^FH),7,<A�^1l't1l3t¦�149,3�7�36®%'t145B«*3��?FH�4 �FH+8F*®H58�6'*+D�6F*7,�^1l'*7%1
��5B+8+d�6'*),�^3±;l't�,58<°;43?�6FH+B+¼'*�,�^3*¦('*�T3V²=�$3?�?1436<¿��FH;�'*7½'*7%1l5�¤Ì<,3�/=5B1^1l3?;��,9,'*�43t.�¬�7½1l9�3
�V¢2�6+85B�|�4�?367:'t;458F�¦�1l9,F*),®H9D¦2��3Á9:'�«H3��^9,FO��7A9�Fn� 1lFZ't;4;l't7,®H3|�?FH7,<,5�1l58F*7,����9,3?;43|1l9�3
ª�7,5B«*36;^�43�'�«HF*58<,�©1l9,3�®H;4FH)�7,<±�¸1a't143*.�¬�7,�¸1l3�'t<D¦=149,3|ª�7,5B«*36;4�^3|9,FO«H3?;4����;^FH ��?¢2�6+B3�14F
�V¢2�6+83Á't§$FO«H3|149,3|®H;^FH),7,<¥�¸1a't143|§$F*),7,�65B7,®À��;4F*  FH7�3|�45B<,3�F*��1l9�3��$F*14367%1l58'*+$�e36+B+$14F
149,3�F*1l9,3?;Á§,)�1T�4��367,<�587,®A �FH�¸1�1l5B �3¨FH7�1l9�3���FH�45�1l5�«H3¨367�36;4®t¢��458<�3*.±C�9�3�§,;4'*7,3?�
't;43� �FO«2587,®�14F=FT;l'*��58<,+�¢���9,3?7,3?«*36;�149,3��^36�:'t;l't1458FH7��6FH;^;43?�4��FH7,<,�©1lFÁ1l9,3��$Ft1l367%145¼'*+
 �587�58 À), �.
C�9,3?;43A;436 �'*5B7,�À1l9,3�58 ���FH;^1l'*7%1¨�a9:'*+B+8367�®H3¥F*�|3L²���+¼'*5B7,587,®­��9%¢ 1l9�3�149,3A�?),;¸¤

;^367%1��$F*14367%1l58'*+d3?7,36;^®*¢�58�Á�4F��4 �'*+B+!.¨C�9,3Z«t'*+8),3Z<,3?�$3?7,<,��FH7½§�F*149°149,3Z�49:'*��3�F*�
149,3|��F*1l3?7%1l5¼'t+$�?),;^«*3�'t7,<�1l9,3q�,;43?�658�^3|1l;4'*7,�^��3?;�F*�x3?7,36;^®*¢�'*7�<� �FH �367%14),  ']1�1l9�3
§�FH),7��63*.q&(3?;49:'*����3V²=�,+¼'t587,5B7,®�149,3�«t'*+B),3���5B+8+�§�3¨'*7A58�4�^),3¨'*��GJ7,F*141�¢�'*��1l9,3À�?FH�¸¤
 �FH+BFH®H58�6'*+d�?FH7,�^1l'*7%1¨�,;^FH§,+83? A¦(FH;���36;^9:'*�,��1l9,3��?FH7,<,5�1l5BFH7,�Á��58+8+��,;^FO«H3�3�'t�4583?;�14F
�4't1l5B�^�f¢*.�)j9:'t1�58���63?;^1a't587D¦J1l9,F*),®H9D¦258��1l9:']1e149,3q�,;^FH§,+B36 �58�©�49�5B�f1l3?<���;^FH �1l),7�587,®�'
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