
���������	��
����������� ����
������ �����	������� � !"�#
��$%� & '(
)�*�+�,$-��!
.0/1/ !2�)�3������
,����4

5	6�798:7<;>=@? AB7C;,DFE)6,;HG1E�7C;>=JI K�LM;,NOLQP�7CRTS
?BU	VXW 7CY[Z]\ V ;^Z�R<_%`H7aZ]E,b�c PdR�\ W 6Z]LM;>=,ef	;,Lhg V Y]biLhZkjlRC_%m)R�6Z]E V Yn;poq6 VXV ;,bnNM7<;,r

s RtRvuwRtR�\9xy7zoq{ U |^}^~C�9� 6,b[ZnY]7<NOL�7
�#\l7<LON���u�7C;>=)� 6,bn��� V r,6���7C6

I�m)DFE,R)R<N"RC_�PdR�\ W 6Z V Y�m)DXL V ;,D V 7<;,rH`�7�Z�E V \l7aZ]LOD�b
�qLMD(Z�RCY]LM79f	;,Lhg V YnbiL�Z�jlR<_ sQV DFE,;,R�NOR<=<j�e�` V N�x2R�6>Yn; V PdL�Z�j�ey`�P�� ���,� e � 6,b�ZnY]7<NMLM7>�

�#\l7<LON���j��E�7<;>=)� DXbi\H��g6�� V r,6���7<6
S U	VXW 7CY[Z�\ V ;�ZwRC_�PdR�\ W 6Z V Y�m)DXL V ;,D V c PdR�\ W 6Z V Y��#;>=�LM; VXV YnLO;>=

{�7 s YnR<x V f�;,L�g V YnbnLhZkj�e�` V N�x2R�6>Yn; V e>����P }�� ���>e � 6,b�ZnY�7CNML�7
�#\l7CLMN��y��LM;,NOL�� DXb�� N�7aZnYnR<x V � V r,6��¡7<6

¢%£C¤¦¥�§�¨X©[¥
ª�«X¬��®¯¬±°³²i®¯´#µ�²i¶-·X®¯°�¬�¸(¹�º[¬�¶»´#°³²½¼¦¸X¾¯º[¸¯µ�¼�µ�²i¶-·X®¯°³¼�¿B®¯´³¼w«�ÀÁ®(°�¬ Â�¬±Ã¦¬�¸(¹ ¶»º[¸]À

µ�²i¶-·X®(°³¼�¿1¿Ä¼¦´³²i®(¿Äµ�¼¦´2º¦Å�º[¬�Â�º�«�Â±¼Æ°�¾¯¿�²i®(¹i¾�·X¾]À�´�¬ µ�º[ÂC¼¦¸]ÅF¬±¿�²i¸¯¶-¼¦¸]°�´�Çv«X®(°2º[Â�´³²�¶»º�ÈF¬�¸(¹
°�¾(¼¦¶p¬�¸]Å�¬�´Ä¬±«XÂ±¼,°³²-®¯´³¼�¿É´�Ê^Ë�¾(¼Ì·X®(¿�·v²i´³¼y²[ÍC®(«X¬ ]®¯¬�°³²i®¯´^µ�²i¶-·X®¯°�¬�¸(¹Q¬�´)º[¸]À�Îy¾(¼�¿�¼1º[¸¯Ï
º[¸nÀ�°�¬�¶-¼�º[µ�µ�¼¦´Ä´^°³²"¬�¸¯Í¡²[¿Ä¶Ðº�°�¬±²i¸QÎy¬±°�¾¯¬ ¸Æµ�²i¶-·�®(°�¬�¸(¹1¬�¸(Í�¿Äº[´³°³¿É®¯µ�°�®(¿�¼¦´<°�¾¯º�°t¬ ´�«XÂ±¼¦¸¯Ï(¼¦Ï
¬�¸]°³²�º�«�º[µ�È�¹[¿�²i®¯¸¯Ï�º[¸¯Ï"¸¯²�Â±²i¸(¹[¼�¿C«v¼t¿�¼¦¶»¬ ¸¯Ï(¼¦ÏÑÊ�Ë�¾X¬�´�®(«X¬ ]®¯¬�°³²i®¯´Ñµ�²i¶-·X®(°�¬ ¸(¹y·v²i´³¼¦´
¸(¼�ÎÒ´�¼¦µ�®(¿Ä¬±°OÀ»µÄ¾¯º[Â�Â�¼¦¸(¹[¼¦´^Îy¾X¬�Â±¼,°�¾(¼Ì¬�¸(Í�²[¿Ä¶»º�°�¬±²i¸»µ�º[¸�«v¼yº[µ�µ�¼¦´�´³¼¦Ï#º�°>º[¸nÀ�Îy¾(¼�¿Ä¼�º[¸¯Ï
º[¸nÀ�°�¬�¶-¼#«v¼¦µ�º[®¯´³¼#¬±°Q¶»º¦À «v¼%º�·X·XÂ�¬±¼¦Ï�«]À µ�¿Ä¬�¶»¬�¸Xº[Ât®¯´³¼�¿É´�Ê�Ë�¾(¼�¬�¸(Í�²[¿Ä¶»º�°�¬±²i¸	¶»º¦À
µ�²i¸n°�º[¬ ¸Ó·¯¿É¬±Åkº�°³¼�¬�¸(Í�²[¿Ä¶»º�°�¬±²i¸½°�¾¯º�°%µ�º[¸X¸(²[°�«v¼B´Ä¾¯º�¿�¼¦ÏÒ«]À�º[Â�Â�®¯´³¼�¿#µ�²i¶»¶Æ®X¸¯¬±°�¬±¼¦´�Ê
Ô ¼�Å[¼�¿Äº[Â�º�·¯·X¿�²iº[µÄ¾(¼¦´"º�¿�¼»Ï(¼¦´�¬±¹i¸¯¼¦Ïd°³²�·X¿�²[°³¼¦µ�°�¬�¸(Í�²[¿Ä¶»º�°�¬±²i¸�Í�²[¿1·v¼�¿�Åkº[´Ä¬±Å[¼Q¼¦¸nÅF¬±¿�²i¸FÕ
¶-¼¦¸]°�´�Ê�Öy²�Î)¼�Å[¼�¿¦Çº[ÏFÕ�¾(²Fµ�¶»¼¦µÄ¾¯º[¸¯¬ ´�¶»´�²[¿Q·¯¿�²[°³²Fµ�²iÂ�´Æº�¿Ä¼%°OÀ]·�¬�µ�º[Â�Â±À�º[Ï¯Ï¯¼¦Ï	¬�¸	°�¾(¼
º�·¯·¯¿�²iº[µÉ¾(¼¦´)«]À»µ�²i¶-·X¿�²i¶»¬�´�¬ ¸(¹�Ï¯¬�´³²[¿Ä¹iº[¸¯¬±Ã�¼¦Ï»·v²iÂ�¬ µ�¬±¼¦´�²[¿)º[ÏXÏ¯¬±°�¬±²i¸¯º[ÂXµ�²i¶-·v²i¸(¼¦¸n°�´)°³²
·¯¿�²[°³¼¦µ�°�Í�¿�²i¶�®X¸¯º[®(°�¾(²[¿Ä¬�Ã�¼¦Ï�º[µ�µ�¼¦´�´�Ê
ªÌ´�º�¹[¼�µ�²i¸n°³¿�²iÂ2¾¯º[´�«v¼�¼¦¸Òµ�²i¸X´�¬�Ï(¼�¿�¼¦ÏÒº[´%°�¾(¼d¸(¼�×F°%¹[¼¦¸(¼�¿Äº�°�¬±²i¸Øº[µ�µ�¼¦´�´�µ�²i¸]°³¿�²iÂ

¶-²FÏ(¼¦Â<Îy¬±°�¾wÏ¯¬�´³°�¬ ¸(¹i®¯¬�´�¾X¬�¸(¹Q·¯¿�²[·v¼�¿�°�¬±¼¦´Ì²[ÍÏ(¼¦µ�¬�´�¬±²i¸wµ�²i¸]°�¬�¸�®¯¬±°�À[ÊÆÙM¸�°�¾¯¬ ´�·�º�·Ú¼�¿�ÇÑÎ)¼
·¯¿�¼¦´³¼¦¸]°�º	®¯´�º�¹[¼wµ�²i¸n°³¿Ä²iÂÌ¶»²�Ï(¼¦Â�°³²	·¯¿Ä²[°³¼¦µ�°%´³¼�¿ÄÅ�¬�µ�¼¦´%º[¸¯ÏÒÏ(¼�Å�¬ µ�¼¦´�¬�¸Ò®(«X¬��®¯¬±°³²i®X´
µ�²i¶-·X®(°�¬ ¸(¹�¼¦¸nÅF¬±¿�²i¸X¶-¼¦¸n°�´¦ÇaÎy¾¯¬ µÄ¾�º[Â�Â�²�Îy´1°�¾¯¼Ðº[µ�µ�¼¦´�´�¿�¼¦´³°³¿Ä¬ µ�°�¬±²i¸¯´1Ï¯¬±¿Ä¼¦µ�°�Â±Àd²i¸	´³¼�¿³Õ
Å�¬ µ�¼¦´)º[¸¯ÏÐ²[«FÛ³¼¦µ�°Ï(²Fµ�®¯¶-¼¦¸]°�´�Ê^Ë�¾¯¼y¶-²FÏ(¼¦ÂX¸(²[°²i¸¯Â±À-´�®¯·¯·v²[¿�°�´^µ�²i¶-·XÂ�¼�×Ðµ�²i¸¯´³°³¿Äº[¬�¸]°�´
Í¡²[¿,·v¼�¿�Å�º[´�¬±Å[¼2µ�²i¶-·X®¯°�¬�¸(¹(ÇF´�®¯µÄ¾�º[´,´�¼�¿�Å�¬ µ�¼¦´�Ç(Ï(¼�Å�¬ µ�¼¦´,º[¸¯Ï#Ï¯º�°�ºQ°�À�·v¼¦´>«X®(°>º[Â�´³²Q·¯¿�²�Õ
Å�¬ Ï(¼¦´aºÌ¶-¼¦µÄ¾Xº[¸¯¬�´�¶T°³²�«X®X¬�Â�Ï1¿Ä¬ µÄ¾�¿Ä¼¦®¯´³¼t¿Ä¼¦Â�º�°�¬±²i¸¯´�¾X¬±·X´Ñ«v¼�°�Î¼�¼¦¸�¶-²�Ï¯¼¦Â�´aº[¸¯ÏÆ²[«FÛ³¼¦µ�°�´�Ê
Ü�¬�¸¯º[Â�Â±À[Ç(µ�²i¶-·�º�¿Ä¬�´³²i¸¯´>Î�¬±°�¾#¿�¼¦Â�º�°³¼¦ÏBÎ)²[¿�ÈF´�º�¿�¼Æº[¸¯º[Â±ÀF´³¼¦ÏÑÊ

Ý



� �������	��
����������

������������� �!��"$#��!%�&���� ��'�()��"+*)��,-�.*0/1"-2�%$*0'.�3��#4/�265�'���� ���!'87:9;'1%$*0'.<=#>*0"-2�"�?�, 26" 2>*@, #BA�26, "
/�2C5D'�2E�����������F�3�!��"G#6�!%�&����3��'�(H��'I�3A�26��,J, 26" 2�*0, #BAK&�, �ML-26#6�3"J�3A�, �!��(0AN2CO�*0%�&�P�2�"�7RQS24��"-2
QS2���"-2�,-"T/�265D'��F�3���!'��0UV�����������F�3�!��"W#��!%�&���� ��'�(YX[Z0\@]^?�� AD*@����"6?�������������� �!��"_#��0%$&��`�3��'�(G��"W�3A�2
%�26�3A��`/+�@Ua2�'�A�*0'�#���'�(G#��0%$&��`�32�,b��" 2c��<$%$*0d���'�(e%f*0'.<�#��0%$&��`�32�,-"W*>g@*0��P�*0��P�2�� A�, �0��(!A��!�`�
�3A�2h&�A�<i"-��#>*@Pa2�'.gi��, �0'�%$26'.�>?D�����T%$*0d���'�(j� A�2�%k2Clm26#6� ��g!26P�<���'.g`��" ����P�2c� �G�3A�2n��"-2�,�7

o_A�2p%$*0��'+Uq���3��,-2e�@U�������������� �!��"�#��!%�&���� ��'�(J��"�� �$#6, 2�*@�32e*���" 2�,�#�26'�� , ��#e*@'�/r*0&�&�P���#>*Ms
�3���!'��!, ��2�'.�326/4#6�!%�&����3��'�(G2�'.gi��,-�!'�%�2�'.�>7ut`��#BA42�'.gi��,-�!'�%�2�'.�3"�*0, 2n/��Flm26, 26'���Uq,-�!%v�3A�2n� ,3*Ms
/��F�3���0'D*0Pw#��!%�&���� ��'�(e%$�i/�26P�"x" ��'�#�2y*p&�A�<i"-��#>*@P8" &D*@#�2cz��F�3A���'f�3A�2c2�'.gi��, �0'�%$26'.�3"W"-��&�&{�!,-� 2�/
�.<Y*0" "-�`#6�|*@� 2�/�AD*0,-/�zu*0, 2e*0'�/Y" �0U}�;zu*0,-2hU~*0#6��P����B*M�32�"b��'.�326,3*0#C�3�Fg!2n��'�Uq�0, %$*@�3���!'+2CO`#BAD*@'�(!2h��2�s
�;zb2�2�'E��" 26, "�*0'�/��3A�2h" &D*@#�207bo_A�2e*�g@*0��P|*0����P��F�;<J�0UV#BA�2>*0&E#��!%�&���� ��'�(G/�2Cgi��#�26"�*0'�/Yz���, 2�P�2�"-"
'�2C�;zu�!,-d�"W*0,-2T%$*0d���'�(y" ��#BA$" &D*0#62�"b&��!"-" ����P�2@7�����" 26,b/��`26"x'��0��, 26�i����, 2��3�nP��!(y��'.�3�h*n" ��'�(!P�2
&{2�, "-�!'D*0PD#6�!%�&����326,�*0"	��'G� ,3*0/��F�3���!'D*0Pi#��!%�&���� ��'�(y26'.g`��, �!'�%$26'�� "�?������x#6�!%$%p��'���#�*@�326"�z���� A
*fg@*0, ��26�;<E�0Ux#��!%�&���� ��'�(+/�26gi��#62�"n��'r� A�2G" &D*@#�207Gt`#>*0P�*0��P�2p#��0'�5D(!��, *@�3���!'��"�*0'���%�&��!,��B*0'.�
*0"-&�26#6�_��'+" ��#BA�"-&D*0#�2y"-��'�#62c�3A�2y"3*0%�2c"-&D*0#�2y��"u�0U}� 2�'���"-2�/�Uq�!,b/���l�2�,-2�'.�W�B*@" d�"_*@�_/���l�2�, 26'.�
�3��%$26"�7��u�0'�� 2COi�3��*0Pa��'�Uq�0, %$*@�3���!'8?�" ��#BA4*0"W� A�2�#���, , 26'.����" 2�,-"���'+�3A�2y" &D*0#620?D�!,b�3A�2y#6��, ,-2�'.�
*0#C�3��gi�F�;<!?���"_��%�&��!,��B*0'.�WUq�0,W�3A�2n#��0'�5D(!��, *@�3���!'87

o_A�2Ez���/�2�PF<R��" 2r�@Un*0/�g@*0'�#62�/N� 2�#BA�'��!P��!(@<=��'N#6�!%$&����3��'�(�?u'�26�;zb�!, d=*0'�/K"-2�'�"-�!,+AD*@"
U~*0#6��P��F�B*@� 2�/j� A�2�/�26g!26P��!&�%$26'��b�0Ua�����������F�3�!��"�#6�!%$&����3��'�(�?.2�'�*0��P���'�(yg@*0, ���!��"�#��!'.g02�'���2�'.��*0&`s
&�P���#>*M�3���0'�"�7��T26" �!��, #�26"E*@'�/���'�Uq�!,-%f*@� ���!'=��'1������������� �!��"�#6�!%$&����3��'�(I2�'.gi��,-�!'�%�2�'.�3"Y*0,-2
" A�*0, 26/=�.<R��"-2�, "6?uA�2C�326, �!(!26'�2��0��"$"-2�'�"-�!, "$*0'�/�" ���!'m7�t`2�#6��, �F�;<I��"-" ��26"f*0,-2+gi���B*@PW��'I�3A�2
2�'.gi��,-�!'�%�2�'.�3"�" ��'�#�2h#��!'.� 2COi�3�D*@P���'`Uq�!, %$*@�3���!'�" ��#BA*0"T" 2�'�" �!,�P��`#�*@�3���!'�"�*0'�/r*0&�&�P���#�*@�3���!'�"
�{2�#��0%$2�*0'���'.� 2�(!, *0P	&D*0,��n�0Ub� A�2�"-<i"-� 2�%�*0��� A��!,-���>*M�3���0'87J��'H� A�2J�0�3A�2�,nAD*0'�/m?�*+g@*0, ��26�;<
�0U�*0&�&�P���#>*@� ���!'�"x*0'�/���" 26, "_��'.� 2�,3*@#6�3���!'$z��F�3Af� A�2�&{2�,�g0*@" ��g02�2�'.gi��,-�!'�%�2�'.�W&{�!"-2�"_'�2Cz�"-2�#6�`s
, �F�;<+#BAD*@P�P�26'�(!26"W�3�G�3A�2�� ,3*0/����3���!'D*0P{��"-2�,�s�&D*0"-"-zb�!, /E*0&�&�,-�.*0#BA�Uq�!,_#��!%�&���� 2�,_"-2�#���, ���;<07�o_A�2
A�2C�32�,-�!(!26'�2��!��"�/�2Cg`��#�26"�*0'�/h%��!����P�2	��" 26, "���'h" ��#BAp/�<i'D*0%���#�&�26,-g@*0"-��g!2x#��0%$&��`�3��'�(T26'.g`��, �!'is
%�2�'.�3"�%$*0d@2j" 26#���,-���;<4%f*0'�*0(!2�%�2�'.�c/�����#���P��>?{2�"-&�26#���*0P�PF<Y� A�2G*0#6#�26" "��3�+*0���3A��!, ����2�/��" 2�,-"
" ��'�#�2$���e��"e*4�D*@" ��#$" 26#���,-���;<H, 26�i����, 26%$26'.�pUq�!,e(!�D*0, *0'.�32�26��'�(4��" 26,��["j&�,-��g@*0#6<0?���'�Uq�!, %$*@� ���!'
#��0'�5D/�26'�� �|*0P����;<0?���'.�326(!, �F�;<�*0'�/4*>g@*0��P|*0����P��F�;<!7

o_A�2j"-2�#���, ���;<4*0,-#BA���� 2�#C�3��,-2p�0U������������F�3�!��"�#6�!%$&����3��'�(f*@'�/r��� "T*0&�&�P���#>*M�3���0'�"�*0, 2e��'Y��'`s
U~*0'.��"��B*0(020?m�����n*0'*@#6�3�Fg!2e, 2�"-2>*0,-#BAH*0, 2�*X[�`?8Z Ý ? Ý �M]�7�t`26g02�,3*@P�&D*0&{2�,-"cAD*>g!2J*@'D*0P�<i"-2�/r�3A�2
" 26#���,-���;<I,-2�������, 2�%�2�'.� "JUq�0,j�������i�����3�0��"G#��!%�&���� ��'�(�X ÝFÝ ? Ý�� ? Ý �`?��M]^7)��'=*@#6�3�Fg!2�"-&D*0#�2���"
&�,-�!&��0" 2�/4��'SX ÝFÝ ]az�A���#BAE#>*@'4�{2e#6�!'�5D(0��, 26/4Uq�!,_/��Flm26, 26'��T�;<i&�26"��@U	*0&�&�P���#�*@�3���!'�"_*M��/���l�2�,�s
2�'.���3��%�2�"67_���!P�2�s;�D*0"-2�/E*0#�#62�" "�#��!'.� , �!PuX Ý Z�]��32�#BA�'�������26"�Uq�!,T2>*0"�<4*0/�%���'���"-�3, *@�3���!'��0U	��" 2�,-"
*0'�/�&{2�,-%$��" " ���!'�"_*@, 2y*0&�&�P���2�/+�3�G#6, 2�*@�32h*0'�/�26'�Uq�!, #62n*0#�#62�"-"�#6�!'.�3, �0P8&��0P���#6��26"bUq�!,W/���l�2�, 26'.�
#��0'�5D(!��, *@�3���!'�"��0U8� A�2�*0#6� ��g!2T" &�*0#�2@7	o_A�, �!��(!A+*0'$2CO�*0%�&�P�2�"-#�2�'�*0, ����?�/�<i'D*0%���#�&�, �@�32�#C�3���!'
/��!%$*0��'�"x*0, 2�������PF��Uq�!,x� A�2�*@" " ��(!'�%�2�'.�3"x�0Ua&{2�,-%$��" "-���!'�"��3�e, �!P�2�"b*0'�/+,-�!P�26"x� �p��"-2�,-"W�D*0"-2�/
�!'�#��!'.� 2COi�+��'�Uq�!, %$*@� ���!'87I��"-2�#���, ���;<�*@, #BA��F�32�#C�3��,-24��"J/�2�"-��(!'�26/=Uq�!,�*�, 26" 2>*@, #BAK&�,-�ML-2�#C�
� �c9;���0&�26,3*@� ���!'Y"-<i"-� 2�%�X Ý�� ]�7To_A�2G*@, #BA��F�32�#C�3��,-2p&�,-��g`��/�2�"c/�<i'D*0%���" %�*@'�/E�D2�O�������P����;<+� �
%$*0'D*0(!2+� A�2�" 26#���,-���;<I#6�!'�#�26, '�"���'R"-��#BAK*#��0%$&��`�3��'�("-<i"-� 2�%�z���� A�&�A�<i"-��#>*@P_" &D*0#62�"��0U
A���'�/�,-2�/�"J�0UT#6�!%$&����B*@� ���!'�*0P�/�26gi��#62�"J2COi� 2�'�/���'�(�3A�2f��" 26,��["Jgi��26z �0U��3A�2�#6�!%�&����B*M�3���0'D*0P
2�'.gi��,-�!'�%�2�'.�h��2C<!�!'�/S�3A�2�&�A�<i"-��#>*@P	P���%����3*@�3���!'�"T�0Uu*�� ,3*0/����3���!'D*0PV/���"��3,-������� 2�/�"-<i"��32�%Y7��
&�,-�0�3�i#��!P���"W&�, 2�"-2�'.�326/4��'�X[�M]8z�A���#BA�&�, 26" 2�,�g!26"T� A�2y&�, �Fg@*0#6<$�0U���" 26, "T*0'�/�d@2�26&�"_�3A�26��,W#6�!%Js
%j��'���#>*M�3���0'$*@'��!'.<i%$�!��"�7	9;'$� A���"�&�,-�0�3�i#��0P�?�*e¡.¢49�t`o_¡p��"b#6, 2�*@�326/f�3AD*M�b#�*0'f&�, �0� 2�#6�b��"-2�,��["

Z



9�� Uq,-�!% �3A�2e"�<`"��326% *0'�/E�0� A�2�,T��" 26, "c*0'�/E��" 2�,-"�*0,-2p*@��P�2y�3��2�'�L-��<Y"-2>*0%�P�26" "T��'.�326,3*0#C�3���0'
z���� A�" 2�,�gi��#�26"c*@'�/4�@�3A�26,T26'.�3��� ��26"Wz����3A���'+�3A�2h�����������F�3�!��"�#6�!%$&����3��'�(G2�'.gi��,-�!'�%�2�'.�>7

�c'�*@&�&�P���#>*@� ���!'J�0U8&D*><`%�2�'.�_&�, �0� �0�;<i&�2���'f�����������F�3�!��"x#��0%$&��`�3��'�(e��"u*0'�*0P�<i" 26/+��'rX Ý �@]�7
�u�!%�&����3*@�3���!'D*0P�%��`/�26P�"��0Uy�3,-��"-�+*0, 2E&�, �!&{�!"-2�/NUq�!,$��" 2E��'K&{2�,�g0*@��g!242�'.gi��,-�!'�%�2�'.�3"fUq�0,
/�26#���/���'�(pz�A�26�3A�2�,_�!,W'��0�W#6��"-� �!%$26, "�*0,-2�*0P�P���zb2�/f� �G&D*><$z��F�3A�*0'+2�s;&���, " 2@7��c��� A��!, "_A�*�g02
������P��W*p" #BA�26%$2��~*0'�/���� "u&�,-�0�3�@�;<`&{2��b� AD*@�_%���� ��(.*M�32�"��3A���"ud���'�/��0U�P��!"-"W�0U�&�,-��g@*0#C<$z��F�3A��!�`�
Uq�!,-����/�/���'�(J�3A�2p��" 2j�@U	�3, ��"-��Uq�!,�" %��`�@�3A���'�($&�*�<i%�2�'.�y�.<4(!��gi��'�($�3A�2j�!&�&{�!,-� ��'��F�;<Y� �f�3A�2
��"-2�,_�3��/���gi��/�2��3,-��"-���~�^7 2@7��3, *0'�"3*@#6�3���!'�"��W*0#�#6�!, /���'�(G�3�J#��0'�� 2COi�>7

o_A�2�,-2H*0, 2r"-26g02�,3*@Py" 2�#6��, �F�;<K��" " ��2�"+�3A�*@��'�262�/1�3�I�{2*0/�/�, 2�"-" 26/ ��'=�3A�2�*0&�&�P���#>*@� ���!'
�0Un������������� �!��"$#��!%�&���� ��'�(�7 9;'K&D*@,-�3��#���P�*0,�?b�3A�2EUq�0P�P���z���'�(�, 2�������, 26%$26'�� "�*0,-2E#�,-��� ��#>*@P�� �
/�2Cg!2�P��!&���'�(�*�"-2�#���, 2e*0'�/��D2CO`����P�2h*0#6#�2�"-"�#6�!'.�3,-�!P�*0, #BA����326#6� ��, 2@7

Ý 7���#�#�26" "��D*0" 26/4�0'4#6�!'.�32COi� �D*0Pa��'`Uq�!, %$*@�3���!'87
��O`��"��3��'�(�*0#�#62�" "S*0&�&�, �.*0#BA�2�"H*0, 2I/�26g!26P��!&{2�/ ��' �3A�2R#��0'�� 2COi�H�0UJ�3, *0/���� ���!'�*0Pe/���"�s
� , �������326/N*0'�/N%j��PF�3� s;��"-2�,J"-<i"-� 2�%�"$z�A���#BAN"-&�26#���U}<I� A�2r*@P�P���zb2�/=*0#�#62�"-" 2�"$Uq�!,$��" 2�,-"
�!,e" ����L-2�#6� "j�3�4, 2�"-�!��,-#�2�"G�0,p�!�iL-26#6� "�7ro_A�2f��" 26, "J*0'�/ �!�iL-2�#C�3"j��'S� ,3*0/��F�3���!'D*0P	"�<`" s
� 2�%�"_*0, 2c"-�B*M�3��#@?����`�_��'�������������� �!��"W26'.g`��, �!'�%$26'�� "W�{�0�3A�"-���iL-2�#C�3"�*0'�/��!��L-2�#6� "_%f*><
26'�� 2�,e*0'�/HP�2�*�g02G�3A�2�" &D*@#�2�/�<i'D*0%���#>*@P�P�<07jo_A�26, 2���"y'��Y%$26#BAD*0'���" % Uq�0,h2�O`&�, 26" " ��'�(
�0� A�2�,_U~*0#C�3�!,-"W�3AD*M��%$*><+��'��D��26'�#�2h*0��� A��!,-���>*M�3���0'87

Z`7���#�#�26" "�Uq�!,W/��Flm26, 26'�����" 2�,-"T*0'�/�/�26gi��#�2�"67u�T���������F�3�!��"W#��!%�&���� ��'�(p%f*><�*@P�" �G�{2y��"-2�/
Uq�!,�'��0'`s�� 2�#BA�'���#>*0P`*0&�&�P���#�*@�3���!'�"67���" 26, "���'h� A�2u&{2�,�g@*0" �Fg!2x2�'.gi��, �0'�%$26'.��%$*�<n'��0��A�*�g02
*0'.<$" &{2�#6�|*0P{�3,3*@��'���'�(j*0'�/�&�, 2CUq2�,u� A�2�2>*@"-<+��" 2y�0Ua� A�2y/�26gi��#�2�"_��'f�3A�2�2�'.gi��,-�!'�%�2�'.�3"67

��7���#�#�26" "h#��!'.� , �!P	��'�*�#6�!P�P�*0�{�!,3*@� ��g02p2�'.gi��,-�!'�%�2�'.�>7J�T���������F�3�!��"�#��!%�&���� ��'�(���"y�0U}�326'
��"-2�/�Uq�!,J#��!P�P|*0�{�!,3*M�3��g02+" 26,-gi��#62�"6?Wz�A�2�,-24%$*0'.<I��"-2�, "�zu�0, d)�3�0(!26� A�2�,J�3�H#��!%�&�P�26�32
*E�3*0" dNX Ý �M]�7���'R*0#�#62�" "G#6�!'.�3,-�!PW%��`/�26Pb��')������������� �!��"j26'�gi��, �!'�%�2�'.� "GAD*0"p� �&�, �@s
gi��/�2y*p" 26#���,-2n#��!P�P|*0�{�!,3*M�3���0'�"��3,-��#6� ��, 2�Uq�!,x�3A�2c��" 26, "_" A�*0, ��'�(j�0U�&{2�, %���"-" ���!'�"u��'f�3A�2
#6�!P�P�*0���0,3*@� ��g!2T�B*0"-d+�{26�;zb2�2�'E/�<i'D*0%���#y��"-2�, "67

	 7
��26#�2�'.� ,3*0P�����26/�*0/�%���'���"-�3, *@�3���!'87���&�A.<i" ��#�*0PD" &�*0#�2T��'J������������� �!��"	#��0%$&��`�3��'�(y��"���" �is
*0P�P�<�&D*0,����0UV*GP|*0,-(!2�,W"�<i"-�326%4?w*@'�/��3A�2n*0#6#�26" "T#��!'.�3,-�!P8&{�!P���#6<$%f*><f��2y�!,-(.*0'�����26/���<
� A�2h*0/�%���'���"-�3, *@�3�0, "u�@UV� A�2nP|*0,-(!2�,_"�<`"��326%$"�*0'�/��3A�2h"-&D*0#6207

o_A�2n" 26#��!'�/4, 26�i����, 26%$26'.����"�*0�{�!���_A���%$*0'�#��0%$&��`�32�,_��'.�32�,�U~*0#�2�z�A���#BAY��"W�{26<0�!'�/��3A���"
&D*0&{2�,67VQS2uUq�i#���"��3A�2W,-2�%$*0��'���'�(��3A�,-2�2W,-2�������, 2�%�2�'.� "�7�o_A���"�&D*@&�26,�&�, 26" 26'�� "�*0��� A��!, ���>*@� ���!'
%��`/�26P�"	z�A���#BA�*0/��!&`�W��" *0(!2c#6�!'.�3,-�!P{� �p%$*0'D*0(02�*@#�#�26" "W� �e�3A�2c" &�*0#�2c*0'�/+"-2�#���, 2y*0,-#BA���� 2�#�s
�3��, 2�"n�3��&{2�,�Uq�!, % � A�2�*0��� A��!, ���>*@� ���!'%��i/�2�P�"�7JoV, *0/��F�3���0'D*0P�*@#�#�26" "h#��!'.� , �!P	AD*@"p*0'�*0P�<i��26/
*0��� A��!,-���>*M�3���0'/�2�#6��" ���!'�"h�!'S*Y"-���iL-2�#C�>�["G*0#6#�2�"-"e� �Y�3*0, (!2C�h, 2�"-�!��,-#�2�"67��3����P���(.*@� ���!'�"-¡�*0,-2
, 26������,-2�%�2�'.�3"��3AD*M�bA�*�g02�� �e�{2TUq�0P�P���zb2�/J�.<G�3A�2T" ���iL-2�#C�uUq�!,x*0P�P���z���'�(n*@#�#�26" "-��'�(e, 2�"-�!��,-#�2�"67
�3�u�!'�/���� ���!'�"-¡T*0, 2�" ���iL-2�#C�	*0'�/h�!�iL-26#6�V��'�/�2�&{2�'�/�26'.��,-2�������,-2�%�2�'.�3"��3A�*@��AD*>g!2��3�T��2�&D*0"-" 26/87
9;'������������� �!��"c26'.g`��, �!'�%$26'�� "�?a�{�0�3AE��" 26, "h*0'�/r�0�iL-2�#C�3"n*0,-2jA���(0A�P�<Y/�<i'D*0%���#@?m�!��P���(!*@�3���!'�"
*0'�/Y#��0'�/���� ���!'�"W�0UV'�26z:A��!"-� "�*@, 2n/�2�#6��"-���!'�U~*0#C�3�!,-"�Uq�0,W�3A�2h*0#6#�2�"-"�%$*0'D*@(!2�%�2�'.�>7

oV, *0/��F�3���0'D*0P�*0���3A��!, ���>*@� ���!'=/�2�#6��" ���!'�"�*@, 2r(!26'�2�, *0P�PF<�%f*0/�2r*@�+� A�2r�3��%$2Y�0Uh, 26����2�"��3"
�����h/���'��@�n#��!'�"-��/�26,n�!'�(!�!��'�(�#��0'�� , �!P�"�Uq�!,yP��0'�(�*0#�#62�"-"e�!,�Uq�0,y, 26g0�`#�*@�3���!'87jo_A�2$�!��L-2�#6� "
��'�#�P���/���'�(J/�2Cgi��#�26"c��'Y&{2�,�g@*0" �Fg!2p#6�!%�&����3��'�(J" &D*@#�2j*@, 2n��" 26/r�.<�g@*0, ���!��"���" 26, "67_o_A�2�,-2j*0,-2

�



#��0%$&�P�2CO=, 26P|*@� ���!'�" A���&�"+*0%��!'�(S��" 26, "6?c�!�iL-26#6� "�?�*0'�/�*0,-����� ,3*0,�<N*@���3A��0, ����*@�3���!'�"���2C�;zu262�'
��"-2�, "V*0'�/h�!�iL-26#6� "�7���'e�!��L-2�#6��#�*0'e�{2x*T/�26gi��#620?@*�5DP�20?�/�<i'D*0%���#�*0P�PF<c(02�'�26,3*@� 2�/h/��`#6��%�2�'.�3"6?
*0'�/p" ���!'m7��u26#>*0��"-2W�0U�� A�2u#6�!%�&�P�2�Op�����������F�3�!��"�2�'.gi��,-�!'�%�2�'.�>?0��" 26, "	*0,-2u,-2�������,-2�/p� �c�!�{26<
�!��P���(.*M�3���0'�"�*0'�/$" *@�3��"-U}<G#6�!'�/��F�3���0'�"x*0'�/��!'�(!�!��'�(y#��0'�� , �!PDz��F�3AJ/���l�2�,-2�'.�b" 2�#6��, �F�;<J&��0P���#6��26"�7
��" *0(!24#��!'.�3,-�!PeX��M]�A�*0"f�{2�26'K, 26#��!(!'�����26/K*0"J�3A�2E'�2�O`�f(!2�'�2�,3*M�3���0'K*0#6#�2�"-"f#6�!'.�3, �0PT� � �{2
26��#6��2�'.����'I"-2�#6��, �F�;<R*0/�%���'���"-� ,3*@� ���!'87�����3A��!, ���>*@� ���!'�"6?��!��P���(.*@� ���!'�"e*0'�/R#6�!'�/��F�3���0'�"G*0,-2
��"-2�/=� ��������P�/�*�"-2�#6��, 24*0, #BA����326#6� ��, 2@7=o_A�2Y�!'�(0�!��'�(#6�!'.�3,-�!P_&�, ��gi��/�2�"J/�<i'D*0%���#�*0#6#�26" "
g!26, �F5D#>*@� ���!'�Uq�!,_#6�!'.�32�O`� �D*0P���'`Uq�!, %$*@�3���!'87

o_A�2, 26%f*@��'�/�26,$�@Uy�3A���"+&D*0&{2�,$��"f�0, (.*0'�����26/1*0"fUq�0P�P���z�"��Ht`2�#C�3���0'�Z &�, 26" 26'�� "���"3*@(!2
#��0'�� , �!Pb*0'�/ �����������F�3�!��"e#6�!%$&����3��'�(E%��`/�2�P���'�#6P���/���'�(��3A�2$, 26P|*@� ���!'�"-A���&�"h�{26�;zb2�26'R" &D*0#62
�!�iL-26#6� "�*@'�/���" 26, "�?{*0'�/�" &D*0#62n�!�iL-2�#C�3"�*0'�/�*0&�&�P���#>*@� ���!'�"67�o_A�,-2�2n/�2�#6��"-���!'+U~*0#C�3�!,-"��	��
�����
������� 
 � ���������! ��"#� 
 � ������$%���'& � 
 � ����(�*0'�/��u�0'�� ��'����F�;<J&�, �!&{2�,��3��2�"*) �,+ *0'�/-��� " � � � " *0,-2���'�� , �@s
/���#62�/���'��3A���"u"-2�#6� ���!'m7xt`2�#C�3���0'��p/�2Cg!2�P��!&�"�*0�`�3A��!,-����*@�3���!'$%��i/�2�P�"xz��F�3A+��" *0(!2�#6�!'.�3,-�!P{Uq�0,
������������� �!��"n#��!%�&���� ��'�(�7f9��e��'�#6P���/�26".) �/+ �0�	�1
2��� ������� 
 � ����(,�.��� " � � � " �0�	��
��� ������� 
 � ����(,�*) �/+ �
���! ��"#� 
 � ����(,�3��� " � � � " �����! ��"#� 
 � ����(C?
) �/+ ��$%���'& � 
 � ����(8*0'�/4��� " � � � " ��$%���'& � 
 � ����(!5�t`26#6�3���!' 	 /���" #���" " 26"�A���z)� ��������P�/h" 26#���,-2W*0,-#BA��Fs
�326#6� ��, 26"�Uq�!,T#��!P�P|*0�{�!, *@�3���!'�"W��'4/���"-� , �������326/E*0/�%$��'���"��3,3*M�3���0'���<���" ��'�(f, 2CUq2�,-2�'�#62j%$�0'���� �!, "
��'H/�2C�B*0��P�"�7+t`2�#C�3���!' � #��!%�&D*0,-2�"h�!��,yzu�0, dz���� AH� A�2f&�,-26gi���0��"hzb�!,-dH�0' &{2�,-g@*0"-��g02$#6�!%Js
&���� ��'�(f" 2�#6��, �F�;<!7ho_A�2G/��Flm26, 2�'�#�2j�{26�;zb2�26'H� A���"czb�!,-d4Uq, �0% �@�3A�26, "y��"�&�, 26" 26'�� 2�/87jt`2�#C�3���!'
6 #��!'�#�P���/�2�"��3A�2n&D*@&�26,�*0'�/Y�!���3P���'�26"_�!��,WUq��� ��, 2yzb�!, dw7

7 8:9<;!=e�>9y
 �>9y�3?�r�@;��BA��!9<C

D�EGF HJI�K*L%MONQP3R3S�T�P3U
��" *0(!2r#6�!'.�3,-�!Pc��"f��"-2�/KUq�!,��3A�2*@#�#�26" "�#6�!'.�3, �0Pc��'��3A�2E&�26,-g@*0" �Fg!2r26'.g`��, �!'�%$26'���7:o_A�2�,-2
*0,-2y2���(0A���#6�!%�&��!'�2�'.�3"��x"-���iL-26#6�3"6?w" ���iL-26#6�c*@� � , �������326"�?��0�iL-2�#C�3"�?w�!��L-2�#6��*@�-�3,-������� 2�"6?�, ��(!A.�3"�?
*0��� A��!,-���>*M�3���0'�"�?��!��P���(.*M�3���0'�"�?�*0'�/ #6�!'�/��F�3���!'�"+��' ��"3*0(!2#6�!'.�3,-�!Py%$�i/�26PGXV�@] �~"-2�2-W���(!��, 2
Ý ��7)t`���iL-2�#C�3"�*0'�/R�!�iL-26#6� "J*0, 2+U~*0%���P��|*0,y#6�!'�#62�&�� "JUq,-�!%��3A�2+� ,3*0/��F�3���!'D*0Px*0#6#�2�"-"$#6�!'.�3,-�!P�?
*0'�/K*0, 2Y��" 26/1��'��3A�26��,JU~*0%$��P���*0,p"-2�'�"-2r��'��3A���"$&D*@&�26,�7 � ,-��(!A.�$, 2�&�, 2�"-2�'.�3"�*@#�#�26" "+�@Un*
" ���iL-2�#C�c�3�$*0'4�!�iL-2�#C�>?w" ��#BA*0"T, 2>*@/4�!,_z�,-���32@7uo_A�2e2CO`��"��326'�#�2e�0U�� A�2e,-��(!A.����"T/�26�326, %���'�26/
z�A�26'Y� A�2n*0#�#62�"-"���"_*@� � 2�%�&��326/���<f�3A�2y"-���iL-2�#C�>7xo_A�2n��"3*@(!2n/�2�#6��" ���!'+Uq��'�#C�3���!'�"_��'�/���#�*@�326/
��'-W���(!��,-2 Ý %$*0d02G� A���"y/�2C�326, %���'D*@� ���!'��*0" 26/ �!'H" ����L-2�#6�p*@�-�3, ������� 2�"�?��!��L-2�#6�p*@�-�3, ������� 2�"�?
*0��� A��!,-���>*M�3���0'�"�?`�!��P���(.*@� ���!'�"u*0'�/Y#��!'�/���� ���!'�"W*@�_�3A�2y� ��%�2y�0U���"3*0(!2n,-2�����2�"��3"67

t`���iL-26#6��*@'�/+�!�iL-26#6�W*@� � , �������326"u#>*@'+��2���" 26/+/���,-��'�(h�3A�2c*0#�#62�"-"_/�2�#6��" ���!'f&�, �i#�2�"-"�7 ��O�s
*0%�&�P�26"u�0U�"-���iL-26#6��*@� � , �������326"W*0,-2���/�2�'.�3�F�3��26"�?i(!, �0��&�'D*0%�2�"6?�, �0P�2�"6?�%�2�%j�{2�,-" A���&�"�?`#�,-2�/��F�3"�?
26� #07 ��O�*0%�&�P�26"��0U{�!�iL-2�#C�b*@� � , �������326"�*0, 2�" 26#���,-���;<GP�*0�{2�P�"6?!��z�'�2�,-" A���&�"�?i#�P�*0" "-2�"6?`*@#�#�26" "x#��!'is
�3,-�!P�P���"-� "�?82C�3#@7G9;' *0'��!'is;P���'�2p"-A��!&S*�&�, ��#�2G#��0��P�/��{2J*0'��!�iL-2�#C�e*@� � , �������32@?8Uq�!,y��'�"��B*0'�#�20?
�3A�2����i�!dYXc*0,-,-<[ZV�0�-�326,W��"W&�, ��#62�/�*@�]\!Z0\eUq�0,_*p, 2�*0/�, ��(!A.�_*0'�/�&�, ��#62�/�*@��\ Ý \!\!\e&�, ��#�2�Uq�0,
*G, 26" 2�P�Pa, ��(!A.�>7

�c��� A��!,-���>*M�3���0'�"�?V�!��P���(.*@� ���!'�"n*@'�/)#��0'�/���� ���!'�"p*0,-2f/�26#���" ���0' U~*0#6� �!, "h��"-2�/R�.<S/�2�#���" ���!'
Uq��'�#C�3���!'�"��3��/�26� 2�,-%$��'�2z�A�26� A�2�,E*�"-���iL-2�#C�r"-A��!��P�/��{2H*0P�P���zb2�/��3�=*0#6#�2�"-"r*0' �!�iL-26#6��7
�c�`�3A��!,-����*@�3���!'�"�*0,-2��D*0" 26/��0'�"-���iL-2�#C�r*@'�/��!�iL-2�#C�r*M� �3,-�����`�32�"�*@'�/ � A�2" &{2�#6��5D#H, ��(!A.�>7
�c�`�3A��!,-����*@�3���!' ��"j��" ��*0P�PF<S,-2�������, 2�/R&�,-���!,n�3�r� A�2�*0#6#�2�"-"�?������J��'I*0/�/����3���!' �F�j��"j&��0" " ����P�2

	



Usage
Decision

Subjects (S) Rights (R) Objects(O)

Subject Attributes
(ATT(S))

Object Attributes
(ATT(O))

Authorization
(A)

Obligations
(B)

Conditions(C)

W���(0��, 2 Ý �x�u�0%$&{�!'�26'�� "��0U	¢Y�`/�26P

�3��,-2�������,-2J�!'�(!�!��'�(�*0�`�3A��!,-����*@�3���!'/���,-��'�(+� A�2�*0#�#62�" "6?V2@7 (�7�?�*�#�26,-�3�F5D#>*M�32G, 2Cg!�i#>*@� ���!'�P���"-�
���W��� �$%$*�<=�{2r&�26, ���`/���#>*0P�P�<I#BA�2�#Bd026/ z�A���P�24� A�2*0#6#�26" "���"+��'K&�,-�!(!, 26" "67���'�*@#�#�26" "���"
��%�%�2�/���*@�326P�<Y, 2Cg!�!d@2�/)�FUx� A�2J, 26P�26g@*0'.�h#�26,-� ��5D#�*@�32�*0&�&{2>*@, "n�!'��3A�2$�W����7a�����3A��!, ���>*@� ���!'�"
%$*�<Y,-2�������,-2j��&{/D*@� 2�"y�!'r"-���iL-26#6�h*0'�/�0�iL-2�#C�n*@� � , �������326"�7yo_A�26" 2G��&{/D*@� 2�"�#�*0'�{2j2��F�3A�26,
� &�, 2@��? � �!'�(!�0��'�(��F?��!, � &{�!"-�����3AD*@�T*@, 2n#>*0P�P�26/�#��!'.�3��'������;<�&�, �!&{2�,��3��26"_" A���z�'4��' W���(0��, 2nZi7

Continuity of 
Decisions

Before After

pre ongoing

Usage

post

W���(!��,-2nZ��x�u�!'.�3��'������;<4Z	,-�!&�26,-� ��2�"

WD�!,u2�O�*@%$&�P�20?`&�, 2�s;&D*0��/f%��!����P�2T&�A��!'�2c, 2�������, 26"W��&{/D*@�32c�0Ua�3A�2c" ���iL-26#6� "��q��" 26, "��u#�P�2�*0,�s
*0'�#62�&�,-���!,��3�G*@#�#�26" "_*@'�/�*0P�"-�p,-2�������,-2�"W&{2�,-���i/���#���&{/D*@� 2�"W�@Ua�3A�2�,-2�%$*0��'���'�(n#�,-2�/��F�3"uz�A���P�2
��" *0(!2p��"c��'E&�,-�!(!, 26" "6?mz���� AE&{�!" "-����P�2e�326, %���'D*M�3���0'Y��'E#�*0" 2j�@U���g02�,-��" 2@7<W��FO`26/r&�A��!'�2j&D*><.s
%�2�'.�p"�<i"-�326% ,-2�������, 2�"e��&{/D*@�326"j*@U}� 2�,n�3A�2$��"3*@(!2$A�*0"p26'�/�2�/S�3�E#�*0P�#6��P|*M�32J#���,-, 26'��p��"3*@(!2
�3��%$2@7�����P���(.*@� ���!'�"u*0, 2y,-2�������, 2�%�2�'.� "T� AD*@�T*G" ����L-2�#6��%j��"��T&�26,-Uq�!,-% ��2CUq�!, 2 �q&�, 2 �W�!,_/���, s
��'�( �~�0'�(!�!��'�( ��*0#�#62�" "67y�c'2�O�*@%$&�P�2e�@Ux*f&�, 2�s;�!��P���(!*@�3���!'���"�� A�2p,-2�������, 2�%�2�'.��� AD*@��*f��" 26,
%j��"��j&�,-��g`��/�2�" �!%�2$#6�!'.�B*0#C�G*0'�/)&�26, "-�!'D*0Px��'�Uq�0, %$*@�3���!'��2CUq�!, 2$*0#6#�2�"-" ��'�(r9�� � � /���(!���3*0P
P�����,3*@,-<!7Go_A�2$,-2�������,-2�%�2�'.�n�3AD*M�p*���"-2�,nAD*0"n�3��d0262�&)#62�,��B*0��'S*@/�g!26,-�3��" ��'�(Yz���'�/���z�"h�!&�26'
z�A���P�2jA�2J��"y*0#�#62�"-" ��'�(4"-�!%$2G"-2�,�g`��#�2@?���"n*0'�2CO�*0%�&�P�2G�@Uu*@'H�0'�(!�!��'�(��!��P���(.*@� ���!'m7pti���iL-2�#C�
*0'�/��!��L-2�#6�T*M� �3,-�����`�32�"u#>*0'��{2���" 26/Y� �G/�2�#6��/�2�z�A�*@�_d���'�/��0U��!��P���(!*@�3���!'�"x*0, 2y,-2�������, 2�/+Uq�0,
*0#6#�2�"-"c*@&�&�, ��g@*0P^7

�u�!'�/��F�3���!'�"V*0, 2b/�2�#6��" ���!'pU~*0#C�3�!,-"V� AD*@�V/�2�&{2�'�/G�0'j2�'.gi��,-�!'�%�2�'.�B*0P`*0'�/p"-<i"-� 2�%Gs;�!,-��2�'.� 2�/
, 26������,-2�%�2�'.�3"67%WD�!,u2CO�*0%�&�P�2@?�9�� � �N%$26%j�{2�,u#�*0'Y*0#�#62�"-"�Uq��P�Pm&�*0&�26, "_��'f�3A�2y9�� � �N/���(!���3*0P

�



P�����,3*@,-<!7E�u�!'�/����3���!'�"h#>*0')*0P�"-�r��'�#6P���/�2�� A�2+" 26#���,-���;<S"-�3*@�3��"p�0U_�3A�2$"-<i"-� 2�%Y?	" ��#BA�*0"eP���z
P�2Cg!26P�?�'��0, %$*0P�?`A���(!AY*0P�2�,��>?�2C�3#@7

�c"W/���" #6��" "-2�/Y*0�{��g!20?�#��!'.�3��'������;<���"u*0'��0� A�2�,b/�2�#6��"-���!'fU~*@#6�3�0,W*0"b" A���z�'���'[W���(!��, 2cZ`7	9;'
�3, *0/��F�3���0'D*0P.*0#6#�26" "	#��0'�� , �!P^?0*@���3A��0, ����*@�3���!'h��"V*0" "-��%$26/p�3����2b/��!'�2b��2CUq�!, 2b*0#6#�2�"-"	��"V*0P�P���zu26/
�~&�, 2���7@X���zu2Cg!26,�?V� A�2J/�<i'D*0%���#j#BA�*0'�(!26"e�0Ub#��0'�� 2COi�3��*0P���'�Uq�!,-%f*M�3���0'E��'�������������� �!��"y#6�!%Js
&���� ��'�(e2�'.gi��,-�!'�%�2�'.�3"6?����x��"b�����F�32c,-2>*0"-�!'D*0��P�2��3�p2�Oi�32�'�/+�3A���"xUq�!,x#��0'�� ��'����!��"u2�'`Uq�!, #62�%�2�'.�
�.<�26g@*0P��D*@� ��'�(G��" *0(!2n, 26������,-2�%�2�'.�3"��3A�,-�!��(!A��!������" *0(!2�"��~�0'�(!�!��'�( �C7

D�E D H���������� S�P�� I NQP�	�
�� S�� R L	 P��<M U
o_A�2$�D*0" ��#$#6�!'�#62�&��G��'S��"3*0(!2$#��!'.� , �!P���"n�3A�2+*0#6#�2�"-"j, ��(!A.�n�3�r*@' �!�iL-26#6��?�z�A���#BAS��"h#>*0P�P�26/
��" *0(!207���" 26, "n*0,-2j*0"-" ��(!'�2�/E��"3*0(02pz�A�2�'� A�26<42�'.�326,y*f"-&�26#��|*@PV"-&D*0#�2p�0U��������i�����3�0��"c#6�!%Js
&���� ��'�(42�'.gi��,-�!'�%�2�'.�3"6?	*0'�/ *0#�#62�" "G&{�!P���#���2�"�Uq�!,h" 26,-gi��#62�"j��'S� A�2f"-&D*0#�2f*0, 2$(!2�'�2�,3*M�32�/ ��<
*0"-" ��(0'���'�(f*0#�#62�"-"y, ��(0A�� "�� �f��"-2�, "67yo_A�2j�!��L-2�#6� "���'E&�26,-g@*0" �Fg!2e2�'.gi��, �0'�%$26'.�3"y*0,-2p"-2�,-gi��#�2�"6?
/�2Cg`��#�26"�?�/�<i'D*0%���#e(!2�'�26,3*@� 2�/H�!�iL-26#6�3"67po_A�2J*@#�#�26" "n, ��(!A.�3"6?mUq�!,�2�O�*@%$&�P�20?m� ��*+/�26gi��#�2J*0,-2
�3A�2j" 2C�n�0U��!&{2�,3*M�3���0'�"�� AD*@�y#�*0'��2p&�26,-Uq�!,-%$26/r�.<r��"-2�, "n*@'�/r�3��*+"-2�,�g`��#�2J*0,-2p�3A�2j" 2C�y�0U
�!&{2�, *@�3���!'�"W�3A�*@��#>*0'Y�{2e*@&�&�P���2�/��.<���"-2�, "67

Q 2J��'�� , �i/���#62j�3A�2G#6�!'�#�26&��h�0Uu*�"-&D*0#62��0�iL-2�#C�>?az���� A�*0" "-�`#6�|*@� 2�/�" &D*@#�2�, ��(0A�� "�?mz�A���#BA
*0,-2�&{2�,-%$��" "-���!'�"�� ��, 2�"-�!��,-#�2�"hz���� A���'�3A�2�"-&D*0#6207f��#�#62�" "e#��!'.� , �!P	&{�!P���#���2�"cUq�!,y� A�2J" &D*0#62
*0,-2$/�26" #6, ���{2�/I�.<H" &�*0#�2$�!�iL-2�#C�3"G*@'�/ ,-��(!A.�3"6?�*0'�/ �3A���"e"-��%�&�P��F5D2�"�� A�2$�3*0" d��0Uu�3A�2$" &D*0#62
*0/�%���'���"-� ,3*@� �!,�7ho_A�2J%$*0��'EUq�`�3��,-2��@Ub�����������F�3�!��"y#6�!%�&����3��'�(���"�� ��#�, 2�*@�32�*+��"-2�,n#�26'.�3, ��#
*0'�/H*0&�&�P���#>*@� ���!'r�0, ��26'.�32�/H#��0%$&��`�3��'�(�2�'.gi��, �0'�%$26'.�>7Go_A�26, 26Uq�0, 20?�zb2�#6�!'�"-��/�26,h��" 2�,-"p*@'�/
*0&�&�P���#�*@�3���!'�"	��'�� A���"�&{2�,-g@*0"-��g02�26'�gi��, �!'�%�2�'.� "�7���"-2�,-"bz�A��hzW*0'.�b�3�e*0#�#62�" "b�3A�2T" &D*@#�2cA�*�g02
�3A�2���,n*@#�#��0��'.�3"p#6, 2�*@�326/S�.<�"-<i"��32�% *0/�%$��'���"��3,3*M�3�!,-"y*0'�/S*0, 2�*0"-" ��(!'�2�/S*���"3*@(!2$�@UW*0#6#�26" "
" &�*0#�2Y�!�iL-26#6�3"J�D*@" 2�/=�!'I�3A�26��,G,-��(!A.�3"J*@'�/=,-2�"-&��!'�" ������P��F�3��2�"nz����3A���'I�3A�2�"-&D*0#�2@7IQ�A�2�'=*
��"-2�,bz��F�3A$*e��" *0(!2T2�'.�326, "u� �p*h" &D*@#�20?i�3A�2T��"-2�,u��"x*0���3�0%f*@� ��#�*0P�PF<p*@" " ��(!'�26/�*h"-&D*0#62c�!�iL-26#6��?
z�A���#BA$��"x,-2�"��3, ��#6� 2�/J�3�e*n"-26�b�0U�, ��(0A�� "	�3AD*@��%$*0d@2T"-2�'�"-2�z��F�3A���'J� A�2�" &D*@#�207 WV��(!��,-2��y" A���z�"
A���z ��" 2�,-"c*@, 2h*0" "-��(!'�2�/��3�J" &D*@#�2h��"3*0(02�"�7

Space

Space Object Rights

Internal students

External students

Staff memberVisitor

Adminstrator

Student

Users

Service staff

Department staff

University staff

W���(!��,-2y���x��"-2�,Wsx" &D*@#�2h��"3*0(02e*@" " ��(!'�%�2�'.�3"

WD�!,b��'�"-�3*0'�#620?`*e" &�*0#�2c*0/�%���'���"-�3, *@�3�0,	#��!��P�/$#6, 2�*@�32c*e��" *0(!2c�@U8��'.� 2�,-gi��26zWs;,-�`�0%��3AD*M�u��"
*0P�P���zu26/G�3�n" 2C�3��&��3A�2�" &�*0#�2�*0"x*0'���'.�326,-gi��2CzK, �i�!%Y?.*0'�/�/�26#���/�2�� AD*@���!'�P�<G��"-2�,-"b�0U�A���%$*0'

6



, 26" �!��, #�2n�0��#62�"�#��!��P�/���2n*@" " ��(!'�26/�� A���"_��"3*0(!2@7��c'��0��#�26,T��'�A���%f*@'Y,-2�"-�!��, #62n%f*><+A�*�g02
%$*0'.<f�0� A�2�,u&�26, %���" "-���!'�"W��'f� A�2y2�'.� ��, 2c"-<i"-� 2�%Y?D�����Wz�A�26'��3A�2y�0��#62y��"_*0"-" ��(!'�2�/���'.�3�j�3A�2
��" *0(!2n�0UV��'.�326,-gi��2CzWs;, �i�!%Y?��F����"_�!'�PF<�*0P�P���zb2�/�, ��(!A.�3"_, 26P|*@� 2�/��3�G� AD*@���B*0"-dw7

� ��"-2�,��["�, ��(!A.�3"+��'1*)" &D*@#�2�*0,-2*)" ����" 26���@UeA���"+,-��(!A.�3"�z���� A���'N� A�22�'.� ��, 2E"-<i"-� 2�%Y?
���J%�2>*@'�"G�3AD*@��,-��(!A.�3"�*0"-" ��(!'�2�/R�3�S*�" &D*0#624�0�iL-2�#C�+*0,-2Y*0P�zu*><`"$*�&D*0,-�J�@U�, ��(!A.�3"G�3���3A�2
#��0, , 26" &{�!'�/���'�(J"-<i"-� 2�%Y7

�c&�&�P���#�*@�3���!'K��" *0(!26"E*0,-2��" 26/ � �R" &{2�#��FU}<�*0#6#�2�"-"�#��!'.�3,-�!Py&{�!P���#���26"$Uq�!,�*@&�&�P���#>*@� ���!'�"�7
o_A�26" 2�*0&�&�P���#�*@�3���!'E��" *0(!26"n*0, 2j%$*0&�&{2�/��'.�3��" &�*0#�2G��" *0(!26"y��<4�3A�2G"-&D*0#62J*0/�%���'���"-�3, *@�3�0,�7
WD�!,u2�O�*0%$&�P�20?`*0"W"-A���z�'���' WV��(!��,-2 	 ?�*0'�*@&�&�P���#>*@� ���!'JUq�!,u*0'+��'.� 2�,-gi��26z %f*><�AD*>g!2��;zu��*0&`s
&�P���#>*M�3���0'+��"3*@(!2�"��b#6�!%$%����-�3262�%$26%j�{2�, "T*0'�/4#�*0'�/���/D*@�326"�7xo_A�2�"-2h�;zb�f��"3*0(!26"T*0, 2n/�26#���/�2�/
z���� A=� A�24Uq��'�#6�3���!'�"��0Uy/��Flm26, 26'��f&D*0,��3��#6��&D*@'�� "$��'=� A�2r*0&�&�P���#>*@� ���!'87K�W*0'�/���/D*@� 2�"f"-A��!��P�/
*0#6#�2�"-"$� �S*&�,-2�"-2�'.�B*@� ���!'=/�26gi��#�2Y*0'�/�#��!%�%���� � 2�2+%�2�%p��26, "J%j��"��$A�*�g024,-2>*0/=*0#6#�2�"-"�� �
�3A�2�" P���/�2�"G&�, 2�"-2�'.�326/87Ro_A�2�" &{2�#6��5D#�,-��(!A.�3"j� AD*@�J*#�*0'�/���/D*@�32�,-2�������, 2�"G/�2�&{2�'�/�"��!'I�3A�2
/�2Cg`��#�26"y��'E� A�2j" &�*0#�2p� AD*@�n*@, 2p,-��'�'���'�(f� A�2G*0&�&�P���#�*@�3���!'87T�c&�&�P���#�*@�3���!'Y��"3*0(02�"n*0'�/��" 2�,-"
*0,-2c*0"-" ��(!'�2�/$�.<�� A�2T" &D*0#62�*0/�%$��'���"��3,3*M�3�!,�� �p*0&�&�, �!&�, �|*M�32�" &D*@#�2��!��L-2�#6� "W*0'�/$�3A�2���,x*0#6#�26" "
, ��(!A.�3"6?�*0'�/K*@#�#�26" "�#6�!'.�3, �0PTz��F�3A���'K*S"-&D*0#62r��"��!'�PF<R2�'�Uq�!,-#�26/1��'=� 2�,-%$"$�0U��3A�2�" 2E" &D*0#62
��" *0(!2�"67

Interview Application

Candidate

Presentation control

Committee member

Read and ask

Space

Space Object Rights

Internal students

External students

Staff member

W���(!��, 2 	 �	��&�&�P���#>*@� ���!'�su"-&D*0#62h��"3*0(!2h*0"-" ��(!'�%�2�'.�3"

o_A�2h&�, �0� 2�#C�3���0'4/��0%f*0��'�"_��'��!��,T%��i/�2�P�*0,-2n/�265D'�2�/E�.<Y*0�`�3A��!,-����*@�3���!'�*0&�&�,-�.*0#BA�26"c��'
�3A�2T"-&D*0#6207�Q�A�26'$�3A�2T"-&D*0#62�"�z����3#BA�2�"x%$�i/�2�"6?�'�26z1�0�iL-2�#C�3"x%f*><j�{2�/�<i'D*0%���#�*0P�PF<p#6, 2>*M�32�/m?
�D*0"-2�/4�!'��3A�2n#��0'�� 2COi���0UV� A�2n" &D*@#�20?{*0'�/Y,-��(!A.� "�*@���3�!%$*@� ��#>*@P�P�<�*@" " ��(!'�26/Y� �J� A�2�%Y7

� � �E��?r�$������=e������� � ��
 9<;!C

QS2r'���z /���" #6��" "�*@���3A��0, ����*@�3���!'N%��i/�2�P�"$Uq�!,$" &D*0#62�!�iL-26#6�3"�*@/��!&�� ��'�()��"3*0(!2E#��!'.�3,-�!P���'
�3A���"h" 2�#C�3���!'87 �W*0" 26/)�!'H�3A�,-2�2+/�26#���" ���0'SU~*0#C�3�!,-"!�G*0�`�3A��!,-����*@�3���!'�"�?��!��P���(.*M�3���0'�"�?�*0'�/S#��!'is
/��F�3���0'�"�?�zu2+/�26g!26P��!&R*YU~*0%$��P�<�@U_#��!,-2+%��`/�26P�"nUq�!,h��"3*0(02+#��!'.� , �!P^7 �b<H#��0, 2+%��`/�2�P�"6?Vzb2
%�2>*0'Y�3AD*@�T�3A�26<�Uq�`#6��"c�0'4�3A�2p2�'`Uq�!, #62�%�2�'.��&�,-�`#62�"-"�*0'�/E/��f'��@�c��'�#�P���/�2e*0/�%���'���"-�3, *@�3�Fg!2
��"-" ��26"�7IQS24*@" " ��%$2��3A�2�, 2�2�O���"-� "f*��" *0(!2�, 26�i��2�"-�$�!'R" &�*0#�2Y�!�iL-26#6�>7���26#���"-���!'is;%$*0d���'�(
#>*@'S�{2J/��!'�2J2��F�3A�26,n��2CUq�!, 2 �~&�, 2����!,y/���, ��'�( �q�!'�(!�0��'�( �T2CO`2�,-#���"-2$�@Ub� A�2$,-2�����26"-�326/), ��(!A.�>7
��2�#6��"-���!'`s�%f*@di��'�(4*@U}�326,p�3A�2���"3*0(!2fAD*0"G'����'��D��26'�#�2��!')� A�2�/�26#���"-���!' �0UT#���,-, 2�'.�J��" *0(!2@7

�



�W*0"-2�/)�0'H� A�2�"-2+#�,-���326, ��*�?azu2$AD*>g!2 6 &{�!" "-����P�2$#�*0" 26"j*0"e*Y#6�!, 2$%$�i/�26P�Uq�!,n��"3*0(02f#��0'�� , �!P
��'4�3A�2G"-&D*0#�2 �c&�,-2Cs��c��� A��!, ���>*@� ���!'�"�?m�0'�(!�!��'�(@s;�����3A��!, ���>*@� ���!'�"6?w&�, 2�s�����P���(.*@� ���!'�"6?w�!'�(!�!��'�(@s
����P���(.*@� ���!'�"6?	&�, 2�s��u�!'�/���� ���!'�"�*0'�/N�!'�(0�!��'�(Ms��u�!'�/����3���!'�"67 ��2�&{2�'�/���'�(H�!'�� A�24*0#�#62�" "$, 2�s
������,-2�%�2�'.�3"��!'G&�26,-g@*0"-��g!2u#��!%�&���� ��'�(�26'.g`��, �!'�%$26'�� "	��'j,-2>*0P�zb�!, P�/8?!������"V&��!"-" ����P�2x�3�y��� ��P�����2
%��!, 2�� AD*0'��!'�2n#>*@" 207

WD�!,V"-��%�&�P���#��F�;<�zb2u#6�!'�" ��/�2�,V�!'�PF<��3A�2b&���,-2b#�*0" 26"�#��!'�" ��"��3��'�(��@U'�	��
��� ������� 
 � ����(,�*���! ��"#� �

 � ����(x�!, $%���'& � 
 � ����(x*0P��!'�2�z��F�3AY) �/+ �!,.��� " � � � " /�26#���"-���!'�"u�!'�PF<!7�QS2cUq�i#���"u�!'+/�2Cg!2�P��!&���'�(
#��0%$&�,-2�A�26'�" �Fg!2���" *0(!2�#��!'.� , �!PW%��i/�2�P�"pUq�!,p� A�2�" &D*0#62��!�iL-2�#C�3"67���2COi�Jzb2Y&�, 2�"-2�'.����"3*@(!2
#��0'�� , �!Pa%��i/�2�P�" �^�c�_¢ �_z��F�3A�/��Flm26, 2�'.�T&���,-2n#>*0"-2�"�7
�������
	���������������������! �"!#$�&%('*)+ ,%(#.-�/102#43��65
9;'=*0' ���
	������� %$�i/�2�P^?	�3A�2�/�26#���"-���!'�&�,-�`#62�" "���"G&{2�,�Uq�!, %�2�/R�{26Uq�!,-2Y*0#�#62�" "���"�*0P�P���zb2�/87
o_A�2 ���7	�����8� %��`/�26P8AD*0"_� A�2yUq�!P�P���z���'�(j#6�!%$&{�!'�26'.�3"!�

Ý 7:9<;�=
>@?�;�ACB�B4;�=7>@?EDF;�ACBGB$DF;�A:HIH���9 �J;�A:HIH��8=
>K? �J;�A:HIH��(A�B�B �D*0'�/n��" *0(!2	/�26#���"-���!'.�b�`�!P�2>*0'
Uq��'�#6�3���!'�"LBNMPOQA7;8BNMGOQASRW�0'T=
>K?JUq�!,U9=*@'�/�A�B�Ba?�,-2�"-&�26#6�3�Fg!26P�<!7
Q�A�26, 2I9<;�=7>@?�;�ACBGBV;�=7>@?EDF;�A�B�B$DN,-2�&�,-2�" 26'.�bt`���iL-26#6�>?iti&D*0#�2u�!�iL-2�#C�>?!��&�&�P���#>*M�3���0'e��'
*+&{2�,�g0*@" ��g02j#��0%$&��`�3��'�(+2�'.gi��,-�!'�%�2�'.�n*0'�/�����(0A�� "�, 26������,-2�/�!'r� A�2j�!�iL-26#6�h*0'�/�!'
� A�2h*0&�&�P���#>*M�3���0' �~207[(�7�, 2�*0/8?Dz�, �F�32 �u, 2�"-&�26#6� ��g!26P�<07WA:HIH���9 �J;�A:HIH��8=
>K? �J;�A:HIH��(A�B�B �
,-2�&�,-2�" 26'.�G*@�-�3, ������� 2�"h�0UW"-���iL-2�#C�3"6?��!�iL-26#6�3"p*0'�/S*0&�&�P���#�*@�3���!'�"y��'� A�2$26'.g`��, �!'�%$26'�� "
,-2�" &{2�#C�3�Fg!2�PF<!72BNMPOQA *@'�/XBYMGOQASR�*0,-2�&�, 26/���#�*@�326"E*0�{�!���Y*@���3A��0, ����*@�3���!'KUq��'�#C�3���!'�"�7
WD�>OJ2CO�*0%�&�P�20?.z�A�2�'f��" 26, "x2�'.�326,b�3A�2�"-&D*0#�2@?&BYMGOQAe?i�0,!BYMGOQASR	��"x*yUq��'�#C�3���0'$�!'���"-2�, "6�
*0#6#��!��'��u*0'�/�&D*0"-"-zb�!, / �~"-���iL-2�#C�_*@�-�3,-������� 2�"��	�0,x"-2�,�g`��#�2��3��#Bd026� "�?��!��L-2�#6� "u*@'�/$,-��(!A.� "
�q, 2>*@/8?@z�,-���32x�!,�, 26" 2�P�P �m�3A�*@��*@, 2x��" 26/p�3��#BA�2�#Bdhz�A�26� A�2�,V��" 26, "�#�*0'j*0#6#�26" "�� A�2u�!��L-2�#6� "
z��F�3A��3A�2n,-��(!A.�3"_�0,T'��0�>?

Z`7UZE[\[\]&^�O,_ �89<;�=7>@?�;�=
>@?6D �a`bBNMPOQA �\A:HIH���9 �c;�AUHIH �(=7>@? �c;�=
>@?6D ��?
Q�A�26, 2IAd` e %�2>*0'�"�e:��"�*y'�26#�26" "3*@,-<�#��!'�/���� ���!'jUq�!,aAe7�o_A���"x&�, 2�/���#>*M�32���'�/���#>*M�32�"
� AD*@�+�FUn" ����L-2�#6�T9 ��"f*0P�P���zu26/N�3�R*0#6#�26" "��!�iL-26#6�f=
>K?)z��F�3A1, ��(!A.��=
>K?ED � A�2�'1�3A�2
��'�/���#�*@�326/�#��!'�/����3���!'FBNMPOQA:%j��"����{2y�3,-��207

��7UZE[\[\]&^�O,_ �\ACB�B4;�=7>@?�;�=
>K?EDF;�A�B�B$D �a`bBNMPOQAgR �\A:HIH��(ACBGB �c;�AUHIH �(=7>@? �c;�=
>@?6DF;hACB�B$D ��7
o_A�2UZE[\[\]&^�O,_ �\ACB�B4;�=7>@?�;�=
>K?EDF;�A�B�B$D ��&�,-2�/���#>*@� 2���'�/���#>*@� 2�"�� AD*@����Um*0&�&�P���#�*@�3���!'FA�B�B
��"�*0P�P���zu26/p�3�c%f*0&j*c" &D*@#�2_�!�iL-26#6�i=
>@?yz��F�3Aj,-��(!A.�L=7>@?EDN�3A�26'j�3A�2W/�2�#���" ���!'pUq��'�#C�3���!'
BNMPOQAgRu��"W� , ��2@7

o_A�2 �j�
	�����8� %$�i/�26P�&�, ��gi��/�2�"Y*0'�*0���3A��!, ���>*@� ���!'K%�26� A��i/ �0'�z�A�26�3A�2�,4*R"-���iL-26#6�
#>*@'=*@#�#�26" "$*0'��!�iL-2�#C�J�!,G'��0��?u*@'�/Iz�A�26� A�2�,$*0'�*0&�&�P���#�*@�3���!' #�*0'=%$*0&)� �S*@'��0�iL-2�#C�$�0,
'��0��7�o_A�2�Z6[\[\]�^jO,_ ��9<;�=
>@?�;�=7>@?ED ��&�, 26/���#�*@�32T" A���z�"u� AD*@�b" ����L-2�#6�k9 #>*0'f*0#�#62�"-"u" �0%$2T&D*0,��
�0Un��'�Uq�!, %$*@� ���!'���'N� A�2r"-&D*0#�2@7:�W�+�3A���"+"��B*0(!2@?�&�, �Fg0*M�32E��'�Uq�!,-%f*@� ���!'R��'N�3A�2E�����������F�3�!��"
#��0%$&��`�3��'�(G2�'.gi��, �0'�%$26'.�3"T��"_, 26"-� , ��#C�326/87
l �����
	nm�op�<��#.-�q$#.%8-!qY�����V �"!#$�P%\'*)+ �%\#.-�/10r#V3!�65

�c' ���7	nm8oQ� %$�i/�26PW��"J��"-2�/=� ��#BA�2�#BdR�!'�(0�!��'�(H*0�`�3A��!,-����*@�3���!'�"j/���, ��'�(S*@#�#�26" "$&�, �@s
#�26" "-2�"�7bo_A�2 ���7	nm8oQ� %$�i/�26P8AD*0"_�3A�2nUq�0P�P���z���'�(j#��0%$&{�!'�26'�� "!�

s



Ý 7:9<;�=
>@?�;�ACB�B4;�=7>@?EDF;�ACBGB$DF;�A:HIH���9 �J;�A:HIH��8=
>K? �J;�A:HIH��(A�B�B �b*@"��{26Uq�!,-20?�*0'�/4�!'�(!�@s
��'�(j��" *0(!2�/�26#���" ���0'fUq��'�#C�3���0'�"k]�� A �!' =
>@? �^t`&D*0#62��!�iL-26#6� �W*0'�/ ]�� AgRx�0'����0� A�=7>@?
*0'�/�A�B�Ba?
]�� A ��"���"-2�/�3��#BA�26#BdEz�A�2C�3A�26,g9�#�*0'�#��!'.�3��'���2p�3��*@#�#�26" "y�3A�2j�!�iL-26#6�n�!,�'��0�>?a*@'�/
]�� ASRW��"W�3�J#BA�2�#Bd�z�A�2C�3A�26,:A�B�B4#>*0'Y#��!'.� ��'���2y�3�J%$*0&��3A�2n�!�iL-26#6�T�!,_'��@�>7

Z`7UZE[\[\]&^�O,_ �89<;�=7>@?�;�=
>@?6D �a`��@M�� O!?
o_A���"���"�*G&�, 26, 26�i����" �F�32yUq�!,_�!'�(!�!��'�(J*0���3A��!, ���>*@� ���!'��!'f=
>K?D7

��7UZE[\[\]&^�O,_ �\ACB�B4;�=7>@?�;�=
>K?EDF;�A�B�B$D �a`��@M��.O!?
o_A���"���"�*G&�, 26, 26�i����" �F�32yUq�!,_�!'�(!�!��'�(J*0���3A��!, ���>*@� ���!'��!'f=
>K?D7

	 7��	�K]�B�B$O,_ ��9<;�=
>@?�;�=7>@?ED ��
 �a]�� A �(A:HIH���9 �J;�A:HIH��8=
>K? �J;�=7>@?ED �C?
o_A�2e*0#6#�2�"-"c�0UV" ���iL-2�#C�S9R� � =
>@?f��"W� 2�, %���'�*@�326/Y�FUV� A�2n�!'�(!�0��'�(�*0��� A��!,-���>*M�3���0' ]�� A
��"WU~*0��P�2�/87

� 7��	�K]�B�B$O,_ �(A�B�BV;�=
>K?�;�=7>@?EDF;�ACB�BND ��
 �a]�� AgR �\A:HIH��(A�B�B �c;hA:HIH��8=7>@? �c;�=7>@?EDF;�ACB�BND �C7
o_A�2b%f*@&e�0UYACB�Be�3�j=
>@?���"��32�,-%$��'D*@� 2�/h��U�� A�2u�0'�(!�!��'�(c*@���3A��0, ����*@�3���!'g]�� AgR���"�U~*@��P�26/87

���7	nm8oQ� ��'.�3,-�`/���#�26"�� A�2 ���1� ��]�� ASRW&�, 2�/���#>*M�32y��'�"-�32�*0/Y�0U ) �/+ �	�$BNMPOQAgR�7
ZE[\[(]�^jO,_ �89<;�=7>@?�;�=
>K?ED �n*0'�/ Z6[\[\]�^jO,_ �(A�B�BV;�=
>K?�;�=7>@?EDF;�ACB�BND �h*0,-2$,-2�������, 2�/S�3�E�{2 
 � � + ?
�0� A�2�,�z���" 2_�0'�(!�!��'�(y*0��� A��!,-���>*M�3���0'p" A��!��P�/J'��@�	��2_��'���� �|*@� 2�/87V��'�(!�0��'�(y*@���3A��0, ����*@�3���!'p��"	*0#�s
�3�Fg!2x�3A�,-�!��(!A��0���V� A�2u��"3*0(!2b�0U�� A�2u,-2�����2�"��326/�,-��(!A.��?0*0'�/e�3A�2 ]�� AK*@'�/1]�� AgRa&�, 26/���#�*@�326"�*0,-2
, 26&�2�*@�326/�P�<Y#BA�26#Bd026/�Uq�0,�#6�!'.�3��'��D*M�3���0'E*0#6#�26" "�7To_A�26" 2j#BA�26#Bd�"n*0, 2h&�26,-Uq�!,-%$26/E&{2�,-���i/���#�*0P�PF<
�D*0"-2�/+�0'$�3��%$2��!,�2Cg!2�'.��7bo_A�2�%$�i/�26PD/��`26"u'��@�u"-&�26#���U}<J2�O�*0#6� P�<�A���zK�3A���"x" A��!��P�/f�{2T/��!'�2@7
Q�A�26'f*@�-�3,-������� 2�"x*0,-2_#BAD*0'�(!26/+*0'�/$,-2�������,-2�%�2�'.�3"x*0,-2�'��nP��!'�(02�,	"3*M�3��"�5D2�/m?�	�K]�B�B$O,_h&�, �i#�2�s
/���,-2�"�*0,-2	&�26,-Uq�!,-%$26/87aQ 2	��"-2����K]�B�B$O,_ �89<;�=7>@?�;�=
>K?ED �m*@'�/����K]�B�B$O,_ �\ACB�BV;�=7>@?�;�=7>@?EDF;�A�B�B$D �
�3�n��'�/���#�*@�32W� AD*@��,-��(!A.�3"i=
>@?6D��0U�" ����L-2�#6� 9H�0'$�!��L-2�#6�C=
>K?e*0'�/ ACB�BND �0Um*0&�&�P���#�*@�3���!'FA�B�B
*0,-2h,-26g0�!d026/�*0'�/��3A�2h�!'�(!�0��'�(�*0#6#�2�"-"�� 2�, %���'�*@�326/873WD�!,�2�O�*@%$&�P�20?D"-��&�&{�!" 2e�!'�P�<+�!'�2n#>*0'is
/���/D*@�32�#�*0'K*@#�#�26" "J�3A�2Y&�,-2�" 26'.�B*@� ���!'�/�26gi��#�2Y��'�*0'���'.�326,-gi��2Cz , �i�!% " ��%p��P��3*0'�2��0��" PF<!7I9�U
*0'��@�3A�26,e&{2�,-" �!'S, 2�����26"-� "G*0#�#62�"-"j*0'�/S&D*0"-" 2�/S�3A�2�&�, 2�s *0�`�3A��!,-����*@�3���!'8?8�3A�2$��"-2�,nz���� AS�3A�2
2>*@, P���2�,x�3��%�2y*0#6#�26" "T��"u� 2�, %���'�*@�326/87�Q�A���P�2c� A���"_��"_*G#>*0"-2h�@UV�0'�(!�!��'�(J*0��� A��!, ���>*@� ���!'�"�?��F�W��"
��%�&{�!,-�3*0'.�W�3AD*M�_�3A�2n#�26,-� ��5D#�*@�32n" A��!��P�/��{2n26g@*0P���*@�326/Y��'Y* BYMGOh/�2�#6��" ���!'87
� �����
	�������a�������������<5(%\q.)  �%(#.-�/ 02#43��65

���7	������� ��'�� , �i/���#62�"_&�,-2Cs;�0��P���(.*@�3���!'�"	�3A�*@��AD*>g!2y�3�G�{2�Uq��PF5DP�P�2�/f�{26Uq�0, 2n*0#6#�2�"-"���"W&{2�, s
%���� � 2�/87 ��O�*0%�&�P�26"��0Uh&�, 2�s;�!��P���(.*M�3���0'�"f*@, 2r,-2�������,-��'�(R*)"��3��/�2�'.���3�R, 26(!��"��32�,f��<N5DP�P���'�(
Uq�!,-%$"��{26Uq�0, 2J*0#6#�2�"-" ��'�(E*@'H26/���#�*@�3���!'rzu26��" �F�32@?V,-2�������,-��'�($�3A�2J"-� ��/�26'��n� �Y#6P���#BdY� A�2J�T�xs
� � Z	o ���>O+�!'Y*JP���#62�'�"-2n*0(!, 262�%�2�'.�_�3�G,-��'Y" �!%�2y" �0U}�;zu*0,-2h"-��#BA4*0" ��9a[�� _EO������$]�^c¡J*@'�/
��9aZ �FB$[\O!� _6O�� ]�¡�?x26� #07Ro_A�2Y&�, 2�s;�!��P���(.*M�3���0')*0#C�3���0'�%$*><)&{2�,�Uq�!, %��0'=*�/��Flm26, 2�'.���!�`s
L-2�#C� �~207[(�7F?`,-2�(!��"-� 2�,�?�P���#�26'�" 2T*0(0, 2�26%$26'.� ���3AD*@'�� A�2��!�iL-2�#C�b� AD*@���3A�2���"-2�,���"	� ,-<i��'�(y� �p*0#6#�26" "
�~2@7 (�7�?it`P���/�2�s;"-A���z �C7�9���%$2�*0'�"�� AD*@��� A�2W&�,-2Cs;�0��P���(.*@�3���!'e*0#6� ���!'j%$*><p�{2W/��0'�2_�.<j" �0%$2W�@�3A�26,
" ���iL-2�#C�>74X�26'�#�2$�!��P���(.*@� ���!'E" ���iL-26#6� "�?��!��L-2�#6� "�?	*@'�/ *@#6�3���!'�"h*0,-2f*0/�/�2�/S��'��3A�2JUq�!P�P���z���'�(
���7	f�J ��� %��i/�2�P^7

�



WD�!,�" ��%�&�P���#��F�;<!?M�3A�2�Uq�!P�P���z���'�(�%��i/�2�PD��"	/�2�"-#�, ����26/$Uq�!,�"-���iL-2�#C�_*0'�/$�!��L-2�#6�b�!'�PF<!7V9��u#�*0'
/���, 2�#C�3PF<+�{2h��" 2�/�Uq�!,T*0'.<�&D*@,-���0UV, 26"-�3,-��#C�32�/Y��'`Uq�!, %$*@�3���!'+��'�� A�2n" &D*@#�207

o_A�2 �j�
	������� %��`/�26P8AD*0"_� A�2yUq�!P�P���z���'�(j#6�!%$&{�!'�26'.�3"!�

Ý 7:9<;�=
>@?�;�=7>@?EDF;�A:HIH���9 �J;�A:HIH��8=
>K? �x*0"���2CUq�!, 2@?
Z`7U=
e19<;�=7e7= ;�*0'�/n=7e7A ,-2�&�,-2�" 26'.�p�!��P���(!*@�3���!'E"-���iL-2�#C�3"6?��!�iL-26#6� "�?V*0'�/S*0#6� ���!'�"6?a, 2�s

"-&�26#6�3�Fg!26P�<��0/�26#���" ���0'�Uq��'�#6� ���!'kBNMPO,=7>�� ��[\[(O,_@�E=7e19���=7eF=��C=
e7A�� 	 �@M��.O�;
� Z6[ �,O���?
��"�%$26'.�3���0'�2�/�*0�{��g!2@?a" ���iL-26#6�791*0'�/�*0#6#�26" "n�!�iL-26#6�n%$*�<4�{2j/���l�2�,-2�'.��Uq,-�!% =
e19
*0'�/
=
eF=$?�A�2�'�#620?Mzu2	"-2�&D*0, *@�326P�<y/�2�" #6, ����2�� A�2�%Y7Vo_A�2�Uq��'�#6� ���!' BYMGO,=
>� � [\[\O,_ � ��;��._N;�M �
��"_��" 26/4�3�J#BA�26#Bd���U��!��P���(.*@� ���!'�"W*0,-2y�!��2C<!26/E�!,�'��0��7

��7UZE[\[\]&^�O,_ �89<;�=7>@?�;�=
>@?6D �a`bBNMPO,=7>�� ��[([\O,_ ��9<;�=7>@?�;�=7>@?ED �C7
o_A�2UBNMPO,=7>�� � [\[\O,_ ��9<;�=
>@?�;�=7>@?ED �_Uq��'�#6� ���!'4%j��"-�c��2n�3,-��2p�FUi9K��"T*0P�P���zb2�/4� �+*0#6#�26" "
=
>K?Jz���� AY,-��(!A.�U=
>K?EDj7

o_A�2y%��`/�26P���'�/���#>*@� 2�"b� AD*@�u�!��P���(.*@� ���!'�"�AD*>g02��3�j�{2cUq��PF5DP�P�2�/f�{26Uq�0, 2S9)#>*@'�*0#�#62�" "I=
>@?w7
���@�32y�3AD*M��2>*0#BA4�!��P���(.*@� ���!'$AD*0"_�3�J�{2n� , ��2n�FU�� A�2�,-2h*0, 2n%��!, 2�� AD*0'��;zu�$�!��P���(.*@� ���!'�"�7

� �����
	nm�o �i�S#.-�q$#.%8-!qY� � �<5(%(q$)+ ,%(#.-�/102#43��65
����P���(.*@�3���!'�"c*0, 2J, 26������,-2�/��3��Uq��P�5�P�P���' �j�
	nm�o�� %��`/�26P�"�z�A���P�2j,-��(!A.� "e*@, 2G2CO`26, #���" 26/87

��'�(!�!��'�(@s��!��P���(.*@� ���!'�"�%$*><�AD*>g!2n�3�J�{2nUq��P�5DP�P�2�/�&{2�,-���i/���#�*0P�PF<J�!,�#��!'.� ��'����!��"-P�<07%WD�!,_2�O�*0%Js
&�P�20?b*���" 2�,�%$*�< AD*>g!2��3�H�!&{2�'�*H"-2�#6��, �F�;<I&��0P���#C< z���'�/���zk*@�JP�2>*0"��J26g02�,-<=�!\%���'���� 2�"�7
�cPF�326, 'D*@� ��g02�P�<0?D*J��" 26,T%$*><�AD*>g!2n�3��P�2�*>g!2y�3A�2yz���'�/���z:*0#C�3�Fg!2e*0P�P{�3A�2n�3��%$2cz��F�3A���'�#��!'.g!2�s
'���2�'�#6207�o_A�2h%$�i/�2�P�#��!'�#�2�,-'�"c�0��P���(.*@�3���!'�"��3AD*M��A�*�g02h� �J��2yUq��PF5DP�P�2�/87

o_A�2 �j�
	nm�o�� %��`/�26P8AD*0"_� A�2yUq�!P�P���z���'�(j#6�!%$&{�!'�26'.�3"!�

Ý 7:9<;�=
>@?�;�=7>@?EDF;�A:HIH���9 �J;�A:HIH��8=
>K? �x*0"���2CUq�!, 2@?
Z`7U=
e19<;�=7e7= ;�*0'�/n=7e7A ,-2�&�,-2�" 26'.�p�!��P���(!*@�3���!'E"-���iL-2�#C�3"6?��!�iL-26#6� "�?V*0'�/S*0#6� ���!'�"6?a, 2�s

"-&�26#6�3�Fg!26P�<��m*@'E�!'�(0�!��'�(J/�26#���" ���0'YUq��'�#6�3���!'�]��4=
>�� � [\[\O,_ � =
e19�� =
eF=�� =7e7A��
	 �@M��.O�;
� ZE[ ��O���?
o_A�2y�0'�(!�!��'�(jUq��'�#C�3���0'FBNMGO,=
>�� � [\[\O,_ ��9<;�=
>K?�;�=7>@?ED �b��"W��" 2�/��3�G#BA�2�#Bd���U��!��P���(!*@�3���!'�"
*0,-2y#��!'.� ��'��D*0P�P�<+�0��2C<!2�/4�!,_'��0��7

��7UZE[\[\]&^�O,_ �89<;�=7>@?�;�=
>@?6D ��� �@M��.O!?
� &�,-2�, 26������"-���32�Uq�0, �j�
	nm�o�� 7�9���%�2>*0'�"�9R��"�*0#6#�26" " ��'�( =
>@?w7

	 7��	�K]�B�B$O,_ ��9<;�=
>@?�;�=7>@?ED ��
 �a]��4=
>� � [\[\O,_ �89<;�=7>@?�;�=
>@?6D ��7

Q�A�2�,-2����K]�B�B$O,_ �89<;�=7>@?�;�=
>K?ED �b��'�/���#>*@� 2�"u� AD*@�W� A�2n*0#�#62�"-"��0U<9I�!'f=7>@?Gz����3A =
>@?6D:��"
, 2Cg!�!d@2�/r�FU��3A�2n�!'�(0�!��'�(G�0��P���(.*@�3���!'�"u*0, 2yU~*0��P�2�/m7
� �i�j�
	�� BNMGO � � � ������� �
#.-�3�%  �%(#.-�/ 02#43��65

Ý \



�c"j/�2�" #6, ����26/)2>*0,-P���2�,�?V#��!'�/���� ���!'�"e*0,-2f'��0�e/���, 2�#C�3PF<S,-2�P�*@�326/S�3�E" ���iL-26#6� "J*0'�/)�!��L-2�#6� "
" ��'�#�2n�3A�26<Y/�265�'�2p26'�gi��, �!'�%�2�'.�3*0P�*0'�/E"�<i"-�326%�, 2�"��3,-��#6� ���!'�"�7uQS2hUq�i#���"��!'Y�3A���"�%$�i/�2�P8Uq�0,
" ���iL-2�#C��*0'�/I" &�*0#�2��!��L-2�#6��7o_A�2�%��`/�26Pb#�*0'R*0P�" �E�{2+��"-2�/IUq�!,e, 2�"��3,-��#6� 2�/I/�2Cgi��#�2���' �3A�2
" &�*0#�2@7

o_A�2 �j�
	������� %��`/�2�PmA�*0"_�3A�2yUq�!P�P���z���'�(p#��!%�&��0'�2�'.�3"��

Ý 7:9<;�=
>@?�;�=7>@?EDF;�A:HIH���9 �J;�A:HIH��8=
>K? �x*0"���2CUq�!, 2@?
Z`7aBNMPO � =�� �~*h"-26�b�0U8&�, 2Cs�#��!'�/���� ���!'�"��C?.g!26, �FU}<J#��!'�/����3���!'�"	Uq��'�#C�3���!'gBYMGO � ]��49aZ � ��� � � O,_[�
BNMPO � =�� � 	 �@M��.O�;
� ZE[ �,O���?
o_A�2�Uq��'�#6� ���!'FBNMPO � ]��49iZ � ��� � � O,_$��"W��"-2�/��3�G#BA�26#Bd+z�A�26� A�2�,W� A�2y&�, 2�s;#6�!'�/��F�3���0'�"_*0,-2
" *@�3��"-5D26/4�!,_'��0�>7

��7aBNMPO � ��9<;�=
>K?�;�=7>@?ED ����� ������Ym8o��
	h�J ������ BNMPO � ]��49iZ � ��� � � O,_ ��BNMPO � ]���� �C7
��P�P8&�,-2Cs�#��!'�/����3���!'�"WA�*�g02h� �J��2n#BA�26#Bd02�/�FU��3A�26, 2e*0, 2y%��!, 2�� AD*0'��;zu��#��0'�/���� ���!'�"�7

	 7UZE[\[\]&^�O,_ �89<;�=7>@?�;�=
>@?6D �a`bBNMPO � �89<;�=7>@?�;�=
>@?6D ��7

o_A�2y�3A���, /�#6�!%$&{�!'�26'.�_��'�/���#>*M�32�"u" ��� �D*@� ���!'�"bz����3A�%��!,-2c�3AD*@'+�;zu�J#��0'�/���� ���!'�"_*0'�/��3A�2
ZE[\[(]�^jO,_ �89<;�=7>@?�;�=
>K?ED ��2CO`&�, 26" "-2�"��3AD*@�W*0P�P{#��0'�/���� ���!'�"bAD*>g02��3�G�{2c"3*M�3��"�5D2�/��{26Uq�!,-2�*0#6#�26" "
��"�*@&�&�, ��g02�/87
� �C���
	nm�o��L�S#.-!q.#.%(-�qY���
# -�3�%\ �%\#.-�/10r#V3!�65

���7	nm8o�� %$�i/�26PV,-2�������,-2�"�#6�!'�/��F�3���!'�"�� �+�{2j"3*@� ��"�5D2�/rz�A���P�2e, ��(0A�� "�*0,-2j��'r*0#6� ��g!2p��" 2@7
WD�!,�2CO�*0%�&�P�2@? �/+ �  2��� + )' ���#+ � /��i2�"V'��0��zb�!,-dhz�A�26'jQ���'�/���z�"��<Z"-<i"��32�% zu�0, d�"��!'j" *@Uq26�;<
%��`/���P�207

o_A�2 �j�
	nm�o�� %��i/�2�P8A�*0"_�3A�2yUq�!P�P���z���'�(p#��!%�&��0'�2�'.�3"��

Ý 7:9<;�=
>@?�;�=7>@?EDF;�A:HIH���9 �J;�A:HIH��8=
>K? �x*0"���2CUq�!, 2@?
Z`7U]�� � =�� �^*G" 2C���@U��!'�(!�!��'�(G#��!'�/����3���!'�"��C?�g02�, �FU}<��!'�(0�!��'�(G#6�!'�/��F�3���!'�"WUq��'�#C�3���!'
]�� � ]��49aZ � ��� � � O,_[�E]�� � =�� � 	 �@M��.O�;
� Z6[ �,O���?
o_A�2yUq��'�#6�3���!'f]�� � ]��V9aZ � � � � ��O,_f��"_��" 2�/��3�J#BA�26#Bd�z�A�26� A�2�,T�!'�(!�0��'�(G#6�!'�/��F�3���0'�"_*0,-2
" *@�3��"-5D26/4�!,_'��0�>7

��7U]�� � ��9<;�=
>@?�;�=7>@?ED ����� m�o��Ym�o���	pm�o����� ]�� � ]��V9aZ � � � � � O,_ �(]�� � ]���� �C?
��P�P8�!'�(!�!��'�(G#��!'�/����3���!'�"_*@, 2n, 26�i����, 26/Y� �J#BA�2�#Bdw7

	 7UZE[\[\]&^�O,_ �89<;�=7>@?�;�=
>@?6D ��� �@M��.O!?
� &�,-2�, 26������"-���32�Uq�0, �j�
	nm�o�� 7

� 7��	�K]�B�B$O,_ ��9<;�=
>@?�;�=7>@?ED ��
 �a]�� � ��9<;�=
>@?�;�=7>@?ED �C7

�	�K]JB�BNO,_ �89<;�=7>@?�;�=
>@?6D �y��'�/���#�*@�326"n� AD*@�n�3A�2f*0#6#�26" "p�@UU9��!' =7>@?E��"n"��3�!&�&{2�/S��Uu�!'�(!�@s
��'�(E#��0'�/���� ���!'�"p*0,-2+'��0�p"3*@� ��"�5D2�/8749;'I&�,3*@#6�3��#�2@?��3A�2+*0����g02+" � O %��i/�2�P�"e%$*><S'�2�2�/)� �r�{2
#��0%j����'�2�/)Uq�!,p*0'R*0#�#62�"-"�#6�!'.�3,-�!P�7o_A�2+Uq�0P�P���z���'�(E*@P�(!�!,-��� A�% ��"e�D*0" 26/R�!')�3A�26" 2�%��`/�2�P�"

ÝFÝ



*0'�/��'.�3, �i/���#62�"�A���z � ��%f*@'D*0(!2e*0'r������������� �!��"�#��!%�&���� ��'�(�*@#�#�26" "y#6�!'.�3, �0P�z�A�26'H*f��" 26,
�~"-���iL-26#6� ��*0&�&�P���26"W�3��*0#6#�2�"-"c*@'4�!��L-2�#6���^�y��L��Wz��F�3A�, ��(!A.�U=7>@?EDj7
���V �"�#$�&%\'*)+ �%\# -X��5\q.#$�&%  �"�� �
������� ¥
	�� µ�µ�¼¦´�´y¿Ä¼¦]®(¼¦´�° 	� Ô Ç��Ì«FÛ���Ç��Ì«(Û��
� � ¥ ��� ¥
	 ¿�¼¦´�®XÂ±°�Ê ×F¶ÐÂ
��� ¥�������	
 ! #" ¼�¿Ä¬�Í¡À#ª%$'& ·¯¿�¼ �(	
) �+*-,�.0/!132  2�4'4 65 �87�2'4'4 69;:=< �87 9>:?<A@ �CBEDGFIHKJ�1
 ! Ë�¾¯¼1·¯¿�²Fµ�¼¦´�´�¬�¸#·¯¿Ä¼�Õ � ®(°�¾¯²[¿Ä¬±Ã¦º�°�¬±²i¸�¬�´y¸(²[°�´�®¯µ�µ�¼¦´�´�Í�®¯Â
L � � $'$+M Ô¯Ô Ï(¼¦¸X¬±¼¦Ï�N
O �C�P� � *-,

 ! #" ¼�¿Ä¬�Í¡À#ª%$'& ²i¸ �(	
QI�+*-,�.0/!132  2�4'4 65 �87�2'4'4 69;:=< �87 9>:?<A@ �CBEDGFIHKJ�1
 ! Ë�¾¯¼1·¯¿�²Fµ�¼¦´�´�¬�¸#·¯¿Ä¼�Õ � ®(°�¾¯²[¿Ä¬±Ã¦º�°�¬±²i¸�¬�´�Í�º[¬�Â�¼¦ÏÑÇ(Ï(²»¸(²[°y¸(¼�¼¦Ï�Í�®(¿Ä°�¾(¼�¿,Å[¼�¿Ä¬SRXµ�º�°�¬�²i¸ÑÊ
T � � ·¯·XÂ�¬ µ�º�°�¬±²i¸�Ï(¼¦¸¯¬±¼¦ÏUN
V �C�P� � *-,
W!�CX�YU2  2'4'4 65 �87�2'4�4 69;:=< �87 9>:=<
@ �ZB[DGFIHKJ�1
 ! Ë�¾¯¼1·¯¿�²Fµ�¼¦´�´�¬�¸#²i¸(¹[²i¬ ¸(¹�Õ � ®¯°�¾(²[¿Ä¬±Ã¦º�°�¬±²i¸B¬�´,¸(²[°y´�®Xµ�µ�¼¦´�´³Í ®¯Â
\ � � $'$+M Ô¯Ô ´³°³²[·X·Ú¼¦ÏUN
 ! #" ¼�¿Ä¬�Í¡À#ª%$'& ·¯¿�¼�] 	
^ �+*-,�.0/!1 9;: D�_`HaH 65 7 9;:=< 7 9;:=<
@ ��B[DGFIHKJ�1
 ! �Ì«�Â�¬±¹iº�°�¬±²i¸¯´,º�¿Ä¼�¸(²[°�Í ®¯ÂSRXÂ�Â�¼¦Ï�º[¸¯Ï#·X¿�¼�Õ?�Ì«XÂ�¬�¹iº�°�¬±²i¸�¬�´,¸(²[°�·�º[´�´³¼¦ÏÑÊ
)cb � � $�$CM Ô¯Ô Ï¯¼¦¸¯¬±¼¦Ï�N
)!) �+�P� � *-,

 ! d" ¼�¿Ä¬±Í�À�ª%$'& ²i¸e] 	
)�L �'*-,fFIHaHaX�gh1�i 65 7 9;:=< 7 9;:=<
@ �ZB[DGFjHaJ�1
)�O � Ô °³²[·�Å[¼�¿Ä¬SRXµ�º�°�¬�²i¸ÑÊ
) QI�+�P� � *-,
)�T �'*-,�XdY 9>: D�_`HaH 65 7 9;:=< 7 9>:?<A@ ��B[DGFjHKJd1
 ! �Ì«�Â�¬±¹iº�°�¬±²i¸¯´,º�¿Ä¼�¸(²[°yµ�²i¸]°�¬�¸]®Xº[Â�Â±ÀÐÍ ®¯ÂSR�Â�Â±¼¦Ï%º[¸¯Ï�²i¸FÕ?�Ì«�Â�¬±¹iº�°�¬±²i¸#¬�´�¸¯²[°,·Xº[´�´³¼¦ÏÑÊ
)�V � � $�$CM Ô¯Ô ¬ ´,´³°³²[·¯·v¼¦Ï�N
) W!�+�P� � *-,

 ! #" ¼�¿Ä¬�Í¡À#ª%$'& ·¯¿�¼d$ 	
)�\ �'*-,U.�/
1dk 65 7 9;:=< 7 9>:?<A@ ��B[DGFjHKJd1
 ! $²i¸XÏ¯¬±°�¬±²i¸¯´>º�¿�¼Æ¸(²[°y´�º�°�¬�´�R¯¼¦Ï�º[¸¯Ï�·¯¿Ä¼�Õ?$²i¸¯Ï¯¬±°�¬�²i¸�Å[¼�¿É¬SRXµ�º�°�¬±²i¸�¬ ´,¸(²[°�·Xº[´�´�¼¦ÏÑÊ
)�^ � � $�$CM Ô¯Ô Ï¯¼¦¸¯¬±¼¦Ï�N
Llb �+�P� � *-,

 ! d" ¼�¿Ä¬±Í�À�ª%$'& ²i¸0$ 	
LP) �'*-,fFIHaHaX�gh1�i 65 7 9;:=< 7 9;:=<
@ �ZB[DGFjHaJ�1
L!L � Ô °³²[·�Å[¼�¿Ä¬SRXµ�º�°�¬�²i¸ÑÊ
L!O �+�P� � *-,
L QI�'*-,�XdY�k 65 7 9;:=< 7 9;:=<
@ ��BmDGFIHKJ�1

Ý Z



 ! $²i¸XÏ¯¬±°�¬±²i¸¯´>º�¿�¼Æ¸(²[°yµ�²i¸]°�¬�¸]®Xº[Â�Â±À�´Äº�°�¬�´ R¯¼¦Ï�º[¸¯Ï�²i¸FÕ?$²i¸¯Ï¯¬�°�¬±²i¸�¬�´,¸(²[°�·�º[´�´³¼¦ÏÑÊ
L!T � � $�$CM Ô¯Ô ¬ ´,´³°³²[·¯·v¼¦Ï�N
L!V �+�P� � *-,
L W!� � $�$CM Ô¯Ô �2«FÛ>¬�´>·v¼�¿Ä¶Ð¬±°³°³¼¦Ï�N
L!\ ���1®(°³·X®(°>¿�¼¦´�®XÂ±°�Ê ×F¶ÐÂKN

o�*0��P�2h���	�c�`�3A��!,-����*@�3���!'�*0P�(0�!, �F�3A�%
Q 2��!�`�B*0��'$*@'$*@���3A��0, ����*@�3���!'j%�26� A��`/GUq�!,	��" 2�,-"u*@#�#�26" "x�!�iL-26#6�3"x��'j� A�2�" &D*@#�2T��<j#BA�2�#Bd!s

��'�(h��" 2�,-"�� �~"-���iL-26#6�3"6� �x*0��� A��!, ���>*@� ���!'�"�?!�!��P���(!*@�3���!'�"�*@'�/$#6�!'�/��F�3���!'�"�z��F�3A�#��!'.�3��'������;<p&�, �!&is
2�,��3��2�"�7Vo_A�2_*0P�(!�!,-���3A�% &�,-��gi��/�2�"	*T" �!P����3���!'p�@U��3A�2x5D, "��	, 26������,-2�%�2�'.�>7�Q 2u*0'D*0PF<`"-2u"-2�#���, ���;<
*0,-#BA���� 2�#6� ��, 26"p��'S�3A�2$'�2�Oi�j" 26#6� ���!' Uq�0,n� A�2f,-2�������, 2�%�2�'.� "j�E*@'�/ 	 ��'�z�A���#BA)�{�0� A #�P���26'��
*0'�/Y" 26,-g02�,T" ��/�2�"���"_,-2�������,-2�/��3����2y%��!'��F�3�!,-2�/87

� � 9y������6��� =j���%?�6��9y�_�	��*9

9;'G�3A���"	" 26#6�3���!'8?!zb2�/���"-#���"-"b*@, #BA��F�32�#C�3��,-2�" �!P����3���!'�"�Uq�!,������������F�3�!��"	#��!%�&���� ��'�(y*@#�#�26" "x#��!'is
�3,-�!PD�D*0"-2�/$�!'$,-26Uq26, 2�'�#�2c%��!'��F�3�!,-"�7V�T2CUq2�,-2�'�#62c%��!'���� �!, "�AD*>g!2c�{2�26'$/���" #6��" "-2�/+2�Oi�32�'�" ��g02�PF<
��'4*0#6#�2�"-"c#6�!'.�3, �0P�#6�!%�%j��'��F�;<!7ut`���iL-26#6�3"�#>*0'E*0#�#62�"-"c�!�iL-26#6� "c�!'�PF<+�3A�, �!��(0AY� A�2e,-26Uq26, 2�'�#�2
%��!'���� �!,	" ��'�#�2����x&�,-��gi��/�2�"b#��!'.�3,-�!P{%$26#BAD*0'���" %�"x�0'�*0#�#62�"-"W" &D*@#�2c�0�iL-2�#C�3"u"-��#BA�*0"x" 26,-gi��#62�"
*0'�/Y/�2Cg`��#�26"���'+�3A�2n" &�*0#�2@7

� EGF �]S T � N S � T�M P��
	 M���M T�M R NQM� P%R�� S P T
9�t��=A�*0"�&�����P���" A�2�/e*�"��B*0'�/D*0, /nUq�!,�*0#6#�26" "�#6�!'.�3,-�!P!Uq,3*0%�26zb�!,-dc�.<n��" ��'�(�, 2CUq2�, 26'�#�2b%$�0'���� �!, "
X � ]�7[�W*0"-2�/ �0'H� A�2$"��B*0'�/D*0, /m?�*�, 26Uq26, 26'�#�2$%$�!'����3�0,�#��!'�" ��"��3"h�0U_�T"3*0(02 ��26#���"-���!'-Ww*0#6��P��F�;<
�^� �<W �y*0'�/ ��"3*@(!2 �	'�Uq�0, #�26%$26'.� Ww*0#���P��F�;< �~� � W �n*0"e"-A���z�')��' W���(!��, 2 � 7 ��*0#BA U~*0#6��P��F�;<
��'�#�P���/�2�"_"-26g!26,3*0P�Uq��'�#C�3���!'D*0P8%��i/���P�26"�7

� � W���'�#6P���/�26" $�� ( 
 ��� ����� 
 � �������-��� � 
 � �	� �'&�� )�& � 
 + �[�!& �1 + (	*0'�/f� �<W���'�#�P���/�26" � �1�

��� � ����� 
 � �������,���'& � 
 � ����( � �'& � �! ��"#� 
 � ����([& + � � ( � �����[�!& �1 + (C7�Q�A�2�'R*Y" ���iL-26#6�J"-2�'�/�"j*0'
*0#6#�2�"-"f,-2�����2�"��f� A�, �!��(!A $��#( 
 ��� ����� 
 � �����[�!& �1 + � � �	�1
2��� ������� 
 � �����[�!& �� + ?3�	�1
2��� ������� �

 � �����[�!& �1 + g02�, �F5D2�"c*0��� A��!, ���>*@� ���!'�&�,-�`#62�"-"y*0'�/4#BA�2�#Bd�"�z�A�2C�3A�26,��3A�2p, 26����2�"��y��"�*0P�P���zu26/
�!,�'��0��7b9��T%$*><�, 2C�3��,-'Y<02�"c�0,T'��$�!,�%�26�3*0/D*@�3*J��'�Uq�!,-%f*@� ���!'f�0UV� A�2e*0���3A��!, ���>*@� ���!'�,-2�" ��P��>7
o_A���"x%�26�3*0/D*@�3*���'�Uq�0, %$*@�3���!'j#>*@'$�{2���" 26/�Uq�!,�*@&�&�, ��g02�/+*@#�#�26" "b�!'J�!�iL-2�#C�3"x�.<-$�� ( 
 ��� ����� �

 � �����[�!& �1 + ��' � � Wu7	$%���'& � 
 � �����[�!& �1 + ��"e��" 26/)�3�r%$*0d02f*E/�26#���"-���!'HUq�!,ez�A�26�3A�2�,j�3A�2
#��0'�/���� ���!'�*0PV,-2�������, 2�%�2�'.� "n*0, 2G" *@�3��"-5D26/H�0,�'��0��7 ���! ��"#� 
 � �����[�!& �1 + ��"y*@&�&�P���2�/E� ��g!2�,-��U}<
z�A�2C�3A�26,x�0��P���(.*@�3���!'�"�AD*>g!2T��262�'J&{2�,-Uq�0, %�2�/J�!,�'��@����2CUq�!, 2_�!,	/���, ��'�(��3A�2_,-2�����26"-�326/f��" *0(!2@7
Q�A�26')*0'.<��!��P���(.*M�3���0'r��"n#BAD*0'�(!2�/8?����h%j��"-�h��2J%��!'��F�3�!,-2�/��.<��[��� � 
 � � �[�!& �1 + *0'�/S�3A�2
, 26" ��PF�pA�*0"h� �4�{2�, 2�"-�!P�g02�/)�.<�� )�& � 
 + �[�!& �1 + ��')� � Wu7a��&�&�P���#>*M�3���0'�"n�0Uu� A�2�"-2f%��`/���P�2�"
, 26P�<f�!'4�����������F�3�!��"_#6�!%�&����3��'�(v,-2�������, 2�%�2�'.� "�7

� E D � T�N���� S M N S � T�M I
o_A�26, 2)*@, 2��;zu�=di��'�/�"Y�0Uj,-26Uq26, 2�'�#�2 %��!'��F�3�!,-"!�=t`26,-g!26,�s�" ��/�2 �~�0,Eti&D*0#�2�s;"-��/�2 �Y��26Uq26, 2�'�#�2
¢4�!'����3�0, �^t��c¢ �C?8*@'�/H�uP���2�'.�-s�" ��/�2p��26Uq26, 2�'�#�2�¢4�!'����3�0, ���W��¢ ��7at`26,-g!26, "y&�,-��g`��/�2j�!��L-2�#6� "

Ý �



Subjects

Module

Monitoring
Module

Update
Module Objects

Request  Info Result Info

zation
Module

Condition
Module

Obligation
Module

Reference Monitor

Usage Enforcement Facility (UEF)

 Usage Decision Facility (UDF)

Customi−
zation

Authori−

Space

W���(!��,-2 � �xt`&D*@#�2h�c#�#62�"-"c��26Uq26, 2�'�#�2p¢4�!'��F�3�!,

" ��#BA=*@"j" 26,-gi��#62�"�*0'�/)/�26gi��#62�"J��' � A�2+"-&D*0#�2�*@'�/I#�P���2�'.� "p, 26������,-2�*0#�#62�"-"J� �E�3A�2��!�iL-2�#C�3"67
�a��d@2y*p�3, *0/���� ���!'�*0Pw, 26Uq26, 26'�#�2n%��!'���� �!,�?i*0'4t���¢ zb�!, d�"���'+"-2�,�g!2�,�"-&D*0#�2y26'.g`��, �!'�%$26'��T*@'�/
%$*0'D*0(!26"�*0#6#�26" "��3�c�!�iL-2�#C�3"	��'e�3A�2W" &D*@#�207	�y'j� A�2W�0� A�2�,VAD*0'�/m?.*n�W�c¢ zu�!,-d�"	��'p� A�2W#�P���26'��
2�'.gi��,-�!'�%�2�'.�p*0'�/ #6�!'.�3,-�!P�"e*0#�#62�"-"p�3�Y�3A�2��!�iL-26#6�3"hz�A�2�' ���nzu�0, d�"G*0"e*4"-2�,-g02�,hUq�!,e�@�3A�26,
#�P���26'�� "�7>Ww�0,	2CO�*0%�&�P�2@?!�3A�2_#6P���26'.�x*0#6� "b*@"�*n"-2�,�g!2�,�z�A�26'f*�5DP�2_�!,�*y/��`#6��%�2�'.����"	/�26P�26(.*@�326/
�!,x/���"-" 26%$��'D*@�326/$� �p�0� A�2�,x��" 26, "67ut`�c¢ *0'�/��W��¢ #>*@'f#��i2CO`��"-�uz��F�3A���'f*h"-<i"-� 2�%Y7 WD�!,b,-2>*0P
��%�&�P�2�%�2�'.�B*@� ���!'�"�?M���0� A��W�c¢ *@'�/$t��c¢v"-A��!��P�/G��2_��" 2�/GUq�!,V��2C� � 2�,	" 26#���,-���;<07�Q 2�*@'D*0P�<i"-2
*0,-#BA���� 2�#6� ��, 26"u*@#�#��0, /���'�(y�3�n, 2CUq2�, 26'�#�2�%$�0'���� �!, "��0'�"-&D*0#62 �q" 2�,�g!26, �x"-��/�2_�0'�P�< �^t���¢�s;�!'�P�< �C?
�!'�#�P���26'���"-��/�2n�!'�P�< �^�W�c¢�s;�!'�PF< �W*0'�/Y�!'����0� A4"-2�,�g!2�,�*0'�/Y#�P���26'��W" ��/�2�"���t���¢�� �W�c¢ �C7
����0 � � -�5�� � ���&"�%  ,�	�G ��!�&�
� "�<i"-�326% z��F�3A1t`�c¢�s��!'�PF<�U~*@#���P����3*@�326"jzu�!,-d�"+�!'K"-2�,-g02�,�"-��/�24�!'�P�<I� �)#��0'�� , �!PT" ���iL-2�#C�3"
*0#6#�2�"-"c�!��L-2�#6� "�7x9;'Y� A���"�#�*0" 2e*0'Y�!�iL-2�#C�T%f*><��!,_%$*><�'��0�T�{2n"-�3�0, 2�/Y��'�#6P���26'.�-s;"-��/�2@7�9�U��3A�2
�!�iL-26#6� �~2@7 (�7j*+5DP�2 ����"n*@P�P���zb2�/r� ��, 2�"-��/�2J��'#�P���2�'.�-s�" ��/�20?8�F�y%�2>*0'�"�� A�2G"3*>g02�/ #6P���2�'.�y#��0&�<
�0U��3A�2��!�iL-2�#C�J��"j'��P��!'�(02�,pg@*0P���/I*0'�/I/��`26" '8� �JAD*>g!2�� ���2�#6�!'.�3, �0P�P�26/87�9��G#>*@'��{2���"-2�/
*0'�/f#BAD*0'�(!26/+Uq, 262�P�<$*@�b#�P���26'���s;"-��/�2@7�WD�!,x2CO�*0%�&�P�2@?�*p#6�`�0di��2T5�P�2c#�*0'+�{2c" *�g02�/�*@�W*e#6P���26'.�>�["
P��i#>*@P�%f*@#BA���'�2GUq�!,nA���"n, 2�#6�!, /�"p*0'�/H� A�2$"-2�,�g!2�,e/��i2�" '`�p#�*0, 2JA���z � A�2$#6�!&.<z���P�P���2���"-2�/
�.< � A�2�#�P���2�'.�p" ��'�#�2+�3A�2+"-<i"-� 2�%�d@2�2�&�"��0, ��(0��'D*0Px*0#6#��!��'��J��'�Uq�!,-%f*@� ���!'H"3*MUq207 X���zu2Cg!26,��FU
�3A�2p5DP�2e�!,�"-�!%$2e&D*0,��3"��0U	� A�2j/��i#���%$26'���AD*0"c� ����2e&�, �0� 2�#C�32�/H*0'�/#��!'.�3,-�!P�P�2�/r#62�'.�3, *0P�PF<!?
�3A�2j/��i#���%�2�'.�n%j��"��y, 26%f*@��'r*M�y" 26,-g!26,�s�" ��/�2G"-�3�0,3*0(!2j*0'�/��"�'��0�n*@P�P���zb2�/E� ����2p"-�3�0, 2�/���'
#�P���26'���s;"-��/�2@7Vo_A���"���"�� A�2u%$*0��'n�3�0&���#6"��0U�� ,3*0/����3���!'D*0P!*0#�#62�" "	#6�!'.�3,-�!P�*@'�/p�3,-��"-��%f*@'D*0(!26%$26'��
"-<i"��32�%Y7
�
��0 � � -�5�� � ���&"�%\ ,�	�G ��!���
����,-26Uq2�,-2�'�#62J%$�!'����3�0,c2CO`��"-�3"n�!'r� A�2J" 26,-g!26,�s�" ��/�2���'�*+"-<i"-� 2�% z��F�3AS�W�c¢�s;�!'�PF<E26'.g`��, �!'is
%�2�'.�>7��T*@�3A�2�,�?�*j, 2CUq2�, 26'�#�2n%��!'��F�3�!,x2CO`��"��3"_*M�W�3A�2y#6P���2�'.�W"�<`"��326%vUq�!,u#6�!'.�3,-�!P�P���'�(e��"3*0(02��0U
/�26P�2�(!*@�326/�!,c/���" "-2�%���'D*@� 2�/r�0�iL-2�#C�3"�7y9;'r� A���"c2�'.gi��, �0'�%$26'.�y�!�iL-26#6�3"c#>*0'�{2j"-� �!, 26/2��F�3A�26,
#�26'.�3,3*@P�P�<4�!,�P��`#�*0P�PF<!7�o_A�2G��"3*0(02G�0U��3A�2G�!��L-2�#6� "y"3*>g!26/)*@�c�3A�2j#6P���2�'.�-s�" ��/�2j�!'�{2�AD*0PFU��0Ub*
" 26,-g02�,y��"T"-� ��P�P���'�/�2�,T�3A�2p#��!'.�3,-�!P��0Ub�W�c¢H7 ����"-�3,-�����`�32�/4�������i�����3�0��"�#6�!%�&����3��'�(f26'.g`��, �!'is

Ý 	



%�2�'.�3"_*@, 2y*0"-" �i#���*@�326/fz���� A�#�2�,��B*0��'+��" *0(!2�,-��P�26"_*0'�/���"-2�,-"_%f*><�'�2�26/��3�j&�,-��g!2��3A�26<+A�*�g02
" �`�$#6��26'���#�,-2�/�26'.�3�|*@P�"W�3�$*0#6#�2�"-"T� A�2n/��i#���%�2�'.�>7
����0 � �
��0 � ���&"�%\ ,�	�G ��!���
Q���� A����0� Art`�c¢ �3�f�W�c¢H?w� A���"�*@, #BA��F�32�#C�3��,-2e#�*0'Y&�, ��gi��/�2h*J#��!%�&�,-2�A�26'�" �Fg!2e*0#�#62�" "�#��!'is
�3,-�!P�7�t���¢ %f*><=��2��" 2�/1Uq�!,f/���"��3, ������� ���!'K,-2�P�*@�326/1#��!'.�3,-�!Pcz�A���P�2r�W�c¢ #>*@' �{2��"-2�/
Uq�!,j�0�iL-2�#C�$/�2�P�26(.*@� ���!'I�!,G/���" "-2�%���'D*M�3���0'87-Ww�0,G��'�"��B*0'�#620?���'=t���¢S?��0�iL-2�#C�3"J#>*0'��{2�&�, 2�s
#���"-�3�0%$����2�/RUq�!,G/���"-� , �������3���!'87 o_A�24&�,-2Cs�#���"��3�!%����62�/��!�iL-2�#C�3"J#>*@'=�{2�Uq��,-� A�2�,J#��0'�� , �!P�P�26/
*0'�/I#6��"-� �!%�����26/R��<I�W�c¢H7��c"J*r,-2�" ��P��>?�"-2�,-g02�,J#>*@'I, 2�"��3,-��#6�J�0,j2�P���%���'D*@� 2J��'�'�26#�2�"-"3*0,�<
2CO`&{�!" ��, 2Y�0Uc�0�iL-2�#C�3"J�3AD*@�J/��H'��0��AD*>g!2��3���{2Y/���"-� , �������326/87I9�Uc*���" 2�,�, 26����2�"��3"�#�2�,��B*0��'
�!�iL-26#6��/��i#���%�2�'.�T�3AD*@����'�#�P���/�2�"T" �!%�2n" 26#�, 2C����'�Uq�!, %$*@� ���!'8?�t���¢ #>*@'E&�,-2Cs;#6��"-� �!%�����2n�3A�2
, 26����2�"��32�/4�!�iL-26#6�3"T�{26Uq�!,-2y/���"��3, ������� ���!'+"-��#BA4� AD*@�_� A�2y/���"��3,-������� 2�/�g!26, "-���!'��0U��3A�2n�!��L-2�#6� "
/��i2�"-'8�[�c��'�#6P���/�2p*0'.<Y" 26#�,-26����'�Uq�!,-%f*@� ���!'m7u9�U�� A�2p/��i#���%$26'���#>*@'�'��0�c��2h/�2�P�2�(.*M�32�/E�!,�/���"�s
" 26%$��'D*@� 2�/8?�� A�2e�W�c¢�*@�T#�P���26'���"-��/�2y#�*0'Y/��G�3A���"�zb�!,-d{7

o_A�2�t���¢ ���W�c¢�*0,-#BA���� 2�#6� ��, 2�&�,-��g`��/�2�"�*y"-�!P���� ���!'jUq�0,�, 26"-�3,-��#C�3��'�(n*0#�#62�" "��3�n�!��L-2�#6� "
*0'�/�&�, �0� 2�#6� ��'�(e�3A�2��0�iL-2�#C�3"WUq, �0% %$*0P���#����!��"�/�26P�2�(!*@�3���!'+*0'�/�/���"-" 2�%���'�*@�3���!'$��'+#��0P�P|*@���!, *Ms
�3�Fg!2h*0'�/�/���"-� , �������326/Y26'.g`��, �!'�%$26'�� "�7

� � � � � =j��� CV�$� C

��2�P|*M�32�/ezu�!,-dpAD*@"���262�'G/��0'�2_�!'J�u�!'.� 2COi�-s���zu*0, 2
�c<i'D*0%���#x�c#6#�2�"-"b�u�!'.�3, �0P`Uq�!,*Z�2�,�g0*@" ��g02
�c&�&�P���#>*@� ���!'�"+X Z Ý ]�?x���!P�2�s;�D*@" 2�/�*0#6#�26" "�#��!'.�3,-�!PW��'R*0%j����2�'.�J*0'�/�, 26%$�@�32+"-&D*0#�2SX Ý �@]�*@'�/
�c#6#�26" "y�u�0'�� , �!P8Uq�0,_�c#6� ��g02pti&D*0#�26"jX ÝFÝ ]�7

�mAD*0'�(J*@'�/4Z�*0, *0" A�*0,nX[Z Ý ]8&�, �!&{�!" 26/�*j#��!'.� 2COi�-s��D*0" 26/Y*0#�#62�" "�#6�!'.�3, �0Pm%��`/�26P{Uq�0,W�������.s
���F�3�!��"b#��!%�&���� ��'�(e�3A�,-�!��(!A�/�<i'D*@%$��#c, �0P�2Cs��D*0"-2�/�*0#6#�2�"-"_#��!'.� , �!P � �y���u�T� �b%��`/�26P{z�A���#BA
��"V*0'e2COi�326'�" ���!'j�0U�, �!P�2Cs;��*0" 26/j*0#6#�2�"-"�#��0'�� , �!P �^���u�T� ��7 �y���u�T� �{�!, ,-��zu26/p�3A�2x/�2C5D'���� ���!'�"
�0U{��"-2�, "6?`,-�!P�26"�?!&{2�,-%$��" "-���!'�"�*0'�/J, �!P�2WA���2�,3*@, #BA.<j"��3, ��#6�3��, 2_Uq, �!%�� �b�T�c?.*0'�/J/�<i'D*0%���#�*0P�PF<
*0/ML-��"-�3"b�;zu�Jd02C<+,-2�������,-2�%�2�'.�3"_��*0" 26/��!'�#��!'.� 2COi����'�Uq�0, %$*@�3���!' � � Ý ��� ��"-2�, "�*@#�#�26" "�&�,-��gi�Fs
P�26(!2�"	%p��"-�x#BAD*0'�(!2_z�A�2�'J�3A�2���"-2�,-"x#6�!'.�32�O`�b#BAD*0'�(!2�"6?�*0'�/ �^Z ���1, 26" �!��, #�2T%j��"��x*0/ML-��"������ "
*0#6#�2�"-"c&{2�,-%$��" " ���!'�z�A�2�'E���3"_"�<i"-�326% ��'�Uq�!,-%f*@� ���!'f#BAD*0'�(!26"�7Wo_A�2p�!&{2�, *@�3���!'��0U�� A�2e%��i/�2�P
zu*0"y��P�P���"��3,3*M�32�/4��" ��'�(�*f" *0%�&�P�2p*0&�&�P���#>*M�3���0'E" #62�'D*@, ���f�0Ux" %$*0,-�c������P�/���'�(�7y�u�!%�&D*0,-2�/E� �
�3, *0/��F�3���0'D*0Pi*0#�#62�"-"x#6�!'.�3,-�!P�%�2�#BAD*0'���" %�"�?@�3A�2 �y���u�T�I%$�i/�2�P`&�, ��gi��/�2�"	��%�&�,-��g02�/G"-2�#���, ���;<
Uq�!,h&�26,-g@*0"-��g!2f*0&�&�P���#�*@�3���!'�"�7fo_A�2���,ezb�!, d���"h/��Flm26, 2�'.�eUq, �!% �!��, "p��'H�;zb�*0"-&�26#6� "�7 WV��, "��>?
����Uq�i#���"-2�/r�0'4�3A�2e��&{/D*@� ��'�($�0U���" 2�, s;,-�!P�2e*0" "-��(!'�%$26'�� "c*@'�/E&{2�,-%$��" " ���!'`s�, �!P�2n*0" "-��(!'�%�2�'.� "
�D*0"-2�/$�!'�� A�2T#��!'.�32�Oi�>7	o_A�26, 26Uq�0, 20?i���x�!'�P�<j/���" #6��" "-2�/f� A�2T%f*0'�*0(!2�%�2�'.����'$"-2�,-g02�,b" ��/�2�*@'�/
z���� A��!���b*0'.<�%$*0'D*0(!26%$26'.�x*0���0���uA���zN�3�h#��!'.�3,-�!PD�3A�2T�!�iL-26#6�W*0#�#62�" "-2�/��.<J��"-2�, "67 �b<J#��!'is
�3, *0"-��?��0��,Tzb�!,-d4&�,-��g`��/�2�"c*$,-��#BA4g@*0,-��2C�;<4�@U	�!&�� ���!'�"��3A�*@�c#�*0'r/�2�*0P�z����3A4�!�iL-26#6�3"���'4���0� A
" 26,-g02�,h*0'�/���"-2�,y" ��/�2�"67Gt`26#��!'�/8?a, �!P�2Cs��D*0" 26/�*0#�#62�"-"h#6�!'.�3,-�!P�zu*0"n��" 26/H��' �y� �b�T� z�A���#BA
%j��"��x��2�#��0%j����'�2�/Jz����3AJUq2>*@" ����P�2�*0��� A�2�'.� ��#>*M�3���0'�%�2�#BA�*0'���"-%$"	� �e"-2�#���, 2T&�26,-g@*0" �Fg!2�*0&�&�P��Fs
#>*M�3���0'�"b��'$� A�2�, 2�*0Pwzu�!,-P�/87�9;'+�!��,b" #BA�26%$2@?�*p"-2�#���, ���;<f*0,-#BA���� 2�#6� ��, 2�AD*0"b��262�'�/�26" ��(0'�2�/f� �
" ��&�&��0,-���3A�2e*0��� A��!,-���>*M�3���0'+&�, �i#�26" "-2�"c"-��#BA*0"�&�,-2Cs��c��� A��!, ���>*@� ���!'�"�?�&�,-2Cs �y��P���(!*@�3���!'�"W*@'�/
&�,-2Cs��u�0'�/���� ���!'�"u*0"xzu26P�P�*0"u�0'�(!�!��'�(@s;�����3A��!, ���>*@� ���!'�"6?.�!'�(!�0��'�(@s ����P���(.*@�3���!'�"6?!*0'�/f�!'�(!�!��'�(@s
�u�!'�/����3���!'�"67

�T�0P�2Cs��D*0"-2�/j*@#�#�26" "	#6�!'.�3, �0P`��'j*0%j����2�'.��*0'�/e, 2�%��0� 2u" &�*0#�2xzW*0"�/�2�"-#�, ����26/j�.< Xh7MQS2�/�/�2
*0'�/K¢S7 �a��" #BA�d@*H��'NZ0\!\ 	 X Ý �@]^7Ko_A�2���,�zb�!,-d)zW*0"$�D*0"-2�/K�!'=*S/���"-� , �������326/N*@'�/NP�*�<02�,-2�/

Ý��



���u�T� *0&�&�, �.*0#BA��3A�*@�4*0P�P���z�"Y*@��� A�2H"3*0%�2�3��%�2rUq�!, Ý �f%��!, 2�2C�$#6��26'��426g@*0P��D*@� ���!'8? Z �
*>g!�!��/���'�(c26g@*0P��D*@� ���!'h#���, #�P�2�"6?!/���2x�3�c� A�2WP|*><02�, 26/j�3,-��"-��P�26g02�P�*0'�/G*0#6#�26" "	, ��P�2�"6?.*0'�/j� ��%��!, 2
�D2�O�������P����;<e*0'�/G%��!,-2W26��#���2�'.�x*0/�%���'���"-� ,3*@� ���!'m7ao_A���"	&D*@&�26,�, 26"-�3,-��#C�3"	��� " 26P�UD�3�y&�, 2�"-2�'.�3��'�(h*
/���"-�3,-�����`�32�/e*0'�/eP��i#>*@� ���!'isw/�2�&{2�'�/�2�'.�	���u�T�)*0&�&�, �.*@#BAez�A���#BAp��"�%j��P��3��P|*><!26, 26/87�o_A�2u%$*0��'
/��Flm26, 2�'�#�2h��2C�;zu262�'�!��,T" #BA�2�%�2j*0'�/Y�3A�2nzb�!, d���' X Ý �M]���"_� AD*@�Tzu2hUq�`#6��"��0'E*�"-<i"-� 2�%$*@�3��#
P�2Cg!26P�Uq�0,y�!�iL-2�#C�3"h��'�&{2�,-g@*0"-��g02$#6�!%$&����3��'�(��.<���" ��'�(4��"3*0(!2J#6�!'.�3, �0P	%$�i/�2�P�*@'�/S#6�!'�"-��/�26,
*�" �!P����3���!'rUq�!,�/���l�2�, 26'.�ed���'�/�"n�0Ub*0��� A��!, ���>*@� ���!'�"�?mz�A�26, 2�*0"h� A�2JP|*@�-�326,���"n*�/���" #���" " ���!'��0U
&�,-��gi��/���'�(p*p" 26#���,-2y��'�Uq, *0"-� , ��#C�3��,-2cz���� A+26��#6��2�'.�_2Cg@*0P��D*M�3���0'+*0'�/f'�2�(!�@�3�|*M�3���0'$�3�p�!�iL-2�#C�3"67

� 7{t`*0%$&{2�%$*0'�2@? ZV7.�c*@P�/���,-(�*0'�/r�n7{�W*0%�&��{2�P�Pm&�, 26" 2�'.� 2�/�*0'4*0#�#62�"-"c#��0'�� , �!P�"�<`"��326%
�3A�*@�Y*0��� �!%f*M�32�"+� A�2�#�,-2>*@� ���!' *0'�/ 2�'`Uq�!, #62�%�2�'.�Y�0Uj*@#�#�26" "4#��!'.�3,-�!P�&{�!P���#���2�"fUq�!,�/���l�2�,�s
2�'.��#6�!'�5D(0��,3*@� ���!'�"f�0Un*@'K�c#C�3��g02�t`&D*@#�2RX ÝFÝ ]^7 o_A�2E�c#6� ��g02�t`&D*0#62r��"f* &�A.<i" ��#>*0P�" &D*0#62
*0��(0%$26'�� 2�/1z���� A�A�26� 2�, �0(!2�'�26�!��"Y#��!%�&���� ��'�(R*@'�/�#��!%�%j��'���#>*@� ���!'N/�26gi��#62�"4*0P��0'�( z���� A
" ��&�&��0,-�3��'�(�" �0U}�;zu*0, 2e��'�Uq, *0"-� , ��#C�3��,-207Wo_A�2e"�<`"��326% 2�O�&�P���#6��� P�<+,-2�#6�!(!'�����2�"T/��Flm26, 2�'.��%$�i/�26"
�0U�#6�`�!&{2�, *@�3���!')�{26�;zb2�26'=(!,-�!��&�"p�0UT��" 26, "�?x*0'�/)�3A�2�/�26&�26'�/�26'�#�2��{26�;zb2�2�'�&�A.<i" ��#>*0P_*@'�/
gi��,��3�D*0Pu*0" &{2�#C�3"J�0U�" 26#���,-���;<)��'I�c#C�3��g024t`&D*0#62�"�7 o_A�2Y*0#�#62�" "J%��`/�2�PW��')�3A�2�"�<`"��326%�&�, �@s
gi��/�26"_" ��&�&��!,���Uq�!,W�{�0�3A�/���" #6, 26� ���!'�*0,-<+*0'�/�%f*@'�/D*@� �!,-<f*0#�#62�"-"T#6�!'.�3,-�!P8&{�!P���#���26"�?�*0'�/���"-2�"
, �0P�2Cs��D*0"-2�/$*0#�#62�" "u#��!'.�3,-�!P��326#BA�'����i��2�"uUq�!,�2�*0"-<$*0/�%���'���"-� ,3*@� ���!'p�0U8��"-2�,-"W*0'�/$&�26, %���"-" ���0'�"�7
X���zb26g02�,�?m�!��,�zu�!,-d�" ����"��B*0'.� �|*0P�P�<�/��Flm26, "TUq, �!% � AD*@�c*0#�#62�" "c#��!'.�3,-�!P�"-<i"-� 2�%Y7
����l�2�, 26'�#�26"
*0,-��" 2n��'�� A�2yUq�!P�P���z���'�(j� A�, 262p*0"-&�26#6� "�7�WV��, "��>?�� A�2���,�"-<i"-� 2�%���"_�D*@" 2�/4�!'Y, �!P�2y�D*0" 26/r*0#6#�26" "
#��0'�� , �!P �^���u�T� �p*0'�/IA�2�'�#62����eUq�`#6��" 26"G�!'I&�26, %���"-" ���0'�"�s�, �!P�2$*@" " ��(!'�%�2�'.�>?	�0�iL-2�#C�3"GA���2�,�s
*0,-#BA���26"J*0'�/R#��!'�"-�3, *0��'�"�7 �x<I#��!%�&D*0,-��"-�!'8?	�D*0"-2�/R�!'R��" *0(!2�#��0'�� , �!P^?	zu2�AD*>g!2Y*0'�*0P�<i��26/
�3A�2�#BAD*0, *0#6� 2�, ��"-� ��#�"u�0Uag@*0, ���!��"W*@#�#�26" "T*0��� A��!,-���>*M�3���0'�"u*@'�/+&�,-2�" 26'.�32�/Y/�2C�B*0��P�2�/f%$�i/�2�P�"xUq�0,
/��Flm26, 2�'.��d���'�/�"$�0Uc*0��� A��!,-���>*M�3���0'�"�7=t`26#��!'�/m?b�3A�2E*0&�&�, �.*@#BAN*0/�/�, 26" " 26"f�3A�2Y&�, �!��P�2�%�"G�0U
�c#C�3�Fg!2et`&D*0#62�"���'+� A�2y" 26,-g02�,T" ��/�207	9���/��i2�"�'��0�W/���"-#���"-"c*j"-2�#���, 2e*0, #BA��F�326#6�3��, 2�Uq�!,_�!��L-2�#6� "
7 �b<�#6�!'.�3, *0"-��?�zu2nAD*>g!2h/���" #���" " 26/r*G" 26#���,-���;<�*@, #BA��F�32�#C�3��,-2yUq�!,�*0#�#62�"-"�#6�!'.�3, �0P8�.<�#��!'�" ��/is
2�,-��'�(4���@�3A)"-2�,-g02�,G*@'�/)#�P���26'��p" ��/�2�"67 W���'D*0P�PF<!?a�3A�2���,e*0&�&�, �.*0#BA ��"p��*0" 26/)�!'I���u�T�c?�*@'�/
A�26'�#�2y/��i2�"u'��0�_%�2�'.�3���!'+A���z��3�p��&�/�*@�32���" 2�,-"��D&{2�,-%$��" " ���!'�"x�!'��!�iL-26#6� "Wz�A�2�'��3A�2���,b#��!'is
/��F�3���0'�"u�!,u�!��P���(.*@� ���!'�"�AD*>g02h#BA�*0'�(!26/87�9��_��"_*@'���%�&��!,��B*0'.�u"-�B*M�32cUq�!,u�!�iL-2�#C�3"���'+*0'��c#C�3��g02
t`&D*@#�2J" ��'�#�2J��"-2�, "h*0PFzW*><i"h*0P�� 2�,c� A�2���,y#��!'�/���� ���!'�"c�!,y�!��P���(.*@� ���!'�"�7 �b<#6�!'.�3,3*@"-�>?���"-2�,-"e��'
�!��,p" #BA�26%$2�AD*>g02+�3�r&D*@" "G&�,-2Cs;�����3A��!, ���>*@� ���!'�"e*0'�/I�0'�(!�!��'�(@s;�����3A��!, ���>*@� ���!'�"h*0"ezu26P�PW*@"
&�,-2Cs�����P���(.*M�3���0'�"�?�&�,-2Cs��u�0'�/���� ���!'�"W*0'�/��0'�(!�!��'�(@s�����P���(.*M�3���0'�"	*0'�/��0'�(!�!��'�(@s��u�0'�/���� ���!'�"�7�9��
%�2>*0'�"��!��,�*0&�&�,-�.*0#BAY��"_%j��#BAY%��!, 2y&{��zu26,-Uq��P���'�/�<i'D*@%$��#�2�'.gi��,-�!'�%�2�'.�>7

� � �����;>� C������ C =j�
 �.�E�	��*9 � �����

o_A���"�&�*0&�26,GAD*0"J/���" #���" " 26/K*0#6#�26" "f%��i/�2�P�"G*0'�/�*0,-#BA���� 2�#6� ��, 26"�Uq�0,G&�26,-g@*0" �Fg!2�#��0%$&��`�3��'�(
�.<E��" ��'�(+��"3*@(!2p#6�!'.�3, �0P�7�Q 2jA�*�g02G*0'D*@P�<i" 26/r'��0�c�!'�P�<�/�2�#���" ���!'EU~*0#C�3�!,-"c��'4��"3*@(!2j#��0'�� , �!P
" ��#BA*0"T*0��� A��!, ���>*@� ���!'�"�?D�!��P���(.*M�3���0'�"W*0'�/E#��0'�/���� ���!'�"�?����`��*0P�" �J�3A�2n#6�!'.�3��'����F�;<!7 ����l�2�, 26'.�
d���'�/�"p�0U_%��i/�2�P�"e*@, 2f������PF�hUq�0,e������������� �!��"h#��!%�&���� ��'�(�7�oV�4&�, �0� 2�#C�j�!�iL-26#6� "pUq, �!% %$*0P��Fs
#����!��"_/�26P�26(.*@�3���!'�*0'�/�/���" "-2�%���'D*@� ���!'f��'�#��!P�P|*0�{�!, *@�3�Fg!2�*0'�/Y/���"��3, ������� 2�/�%$*0'D*0(!26%$26'.�>?�zb2
AD*>g!2f*0'D*0PF<i" 2�/H, 2CUq2�,-2�'�#62f%��!'���� �!, "y�0'S�{�0�3AH" 26,-g02�,j*@'�/ #6P���26'.�n" ��/�2�"e*0'�/H�!���B*@��'�26/S"-26g.s
2�, *0P�" 26#���,-2G*0, #BA����326#6� ��, 2h" �!P����3���!'�"67Wo_A�2nzu�!,-d���'��3A���"�&D*@&�26,�AD*@"�"-��(!'��F5D#>*@'�� P�<�2�Oi�32�'�/�2�/
&�,-26gi���!��"�zu�!,-d4��'" 2Cg!2�, *0P	*0"-&�26#6� "�?aUq�!,c2�O�*0%$&�P�20?��3A�2j�0'�(!�!��'�(+#��0'�� ��'����F�;<4Uq�!,c*0��� A��!, ���>*Ms
�3���!'�"6?��!��P���(.*@� ���!'�"u*0'�/Y#6�!'�/��F�3���!'�"�7�o_A�2�"-2e%�26� A��`/�"_#>*0'��{2y��" 26/Y� ��#6�!'.�3,-�!P8�!�iL-26#6� "T��'�*

Ý�6



/�<i'D*0%���#y26'.g`��, �!'�%$26'���" ��'�#�2y� A�26<�&�,-��g`��/�2h*�,-�!����"���*0#�#62�" "�#��!'.� , �!P8Uq�!,�������������� �!��"_#6�!%Js
&���� ��'�(f2�'.gi��, �0'�%$26'.�3"y*0'�/r#>*0'E&�, �0� 2�#C�y" 26'�" �F�3��g02j%�2�" " *0(!26"cUq, �!%�/���" "-2�%���'D*@� ���!'m7�9���*0P�"-�
�{2�(!��'�"�*�'�26z:*@&�&�P���#>*@� ���!'$z����3A���" *0(!2n#��0'�� , �!P^7

o_A�2JUq���3��,-2Gzu�!,-d��'�#6P���/�2�"y/�2Cg!2�P��!&)*@P�(!�!,-��� A�%$"��D*0"-2�/H�!'H� A�2J%$�i/�26P�"y*0'�/ *0,-#BA���� 2�#�s
�3��, 2�"�&�, �!&{�!"-2�/G��'e�3A���"V&D*@&�26,	*0'�/G*@&�&�P���#>*@� ���!'h�0UD� A�2_*0P�(!�!, �F�3A�%�"a��'p, 2>*@P`��%$&�P�2�%�2�'.�B*M�3���0'87

8:9 � 9�� 9����9<C

� )�� ]¼�¿�°�¬�¸¯² M�Ê±Ç $>º[´�°�º[¸(² Ô Ê±Ç>Ü¯¼�¿�¿Äº�¿Ä¬ M�Ê)º[¸XÏ &B¼¦´�¬±°�¬�&�Êf$²i¸]°³¿�²iÂ�Â±¼¦Ï½º[µ�µ�¼¦´Ä´%º[¸XÏÓÏ¯¬�´Ä´³¼¦¶»¬�¸¯ºkÕ
°�¬±²i¸�²[Ít×F¶»Â�Ï(²Fµ�®¯¶-¼¦¸]°�´�Ê�Ù�¸����	��
����������������������������
 �!�"�#���$�%�&���"'��(�)�!�"'!*,+,�!�-.��/��01���32#�.4
�������!� 56'��(�)�!��'!�7�8�9'��:';56'!�"'��/�&5<�&�"� ÇX·Xº�¹[¼¦´ L!L>=jL W]Ê � $+&@?t¿�¼¦´�´�Ç )�^!^!^ Ê

� L.�<A º[¶»¬�º[¸X¬ M�Ê±Ç Ô º�«¯¿Ä¬�¸¯º A Ê±Ç�?�º�¿Äº�«v²i´�µÉ¾¯¬ Ô Êiº[¸¯Ï Ô º[¶»º�¿Éº�°�¬B?<ÊÚÜ�¬�¸(¼,¹[¿Éº[¬�¸(¼¦Ï»º[µ�µ�¼¦´�´µ�²i¸]°³¿�²iÂ¯Í�²[¿
´³²iº�·�¼�Õ�´³¼�¿�ÅF¬�µ�¼¦´�Ê»Ù�¸C���	��
�������������;���<���D�<�%���$���E���"�%�&���"'��(�)�!�"'!*F
�!�>�����	���"
 �G�!�H2I��� *J�K28�(���
2#�.4�Ç(·Xº�¹[¼¦´ Tlb Q =jTP)�O Ê � $'&L?t¿�¼¦´�´�Ç Llb!b ) Ê

� O.� M)Ï(Îº�¿ÉÏ¯´<MJÊ±ÇON�¼�Îy¶»º[¸[&�Ê,º[¸¯Ï Ô ¼¦Ï¯¬±Å�À1P(Ê ]>®¯¬�Â�ÏX¬�¸(¹�°�¾(¼�®(«X¬ ]®¯¬�°³²i®¯´»µ�²i¶-·X®¯°�¬�¸(¹q®¯´³¼�¿
¼�×F·v¼�¿Ä¬±¼¦¸¯µ�¼[Ê2Ù�¸RQTSVUEW X�Y9Z[QTSVU\W X�Y]�^9�%���"�_���]'_4&���(�	'9
����<�!�ESa`�56'!�<��'9
>�:�!������b
 �!5O0"`D�(�����
��c.�&�%�&5d�ÉÇX·Xº�¹[¼¦´ Tlb ) =jTlb
L ÇeN�¼�Îgf^²[¿�ÈÚÇ"Nhf�Ç¯ª Ô � Ç Llb!b ) Ê � $+&@?t¿�¼¦´�´�Ê

� Q �;i ²iÂ Ï¯´�µÄ¾XÂ�º�¹ A Ê±Ç���¼�¼¦Ï &�Ê±Çvº[¸¯Ï Ô À]Å[¼�¿É´³²i¸#?<Ê �2¸¯¬±²i¸�¿�²i®(°�¬�¸(¹ÐÍ¡²[¿2º[¸(²i¸]À�¶-²i®X´�º[¸¯ÏB·¯¿Ä¬±Å�º�°³¼
Ù�¸n°³¼�¿É¸(¼�°�µ�²i¸¯¸(¼¦µ�°�¬±²i¸X´�ÊjQk�!5l5l`��B�(
 '��(�)�!�D�l�	�m�����an�QTo�Ç L Q  L � 	 O!^>= Q ) Ç )�^!^!^ Ê

� T.� Ù Ô ��Ê Ô ¼¦µ�®¯¿Ä¬±°�À2Í�¿Äº[¶-¼�Î²[¿�ÈF´aÍ�²[¿a²[·v¼¦¸"´�À�´³°³¼¦¶Ð´ 	�� µ�µ�¼¦´�´�µ�²i¸n°³¿Ä²iÂnÍ�¿Äº[¶-¼�Î²[¿�ÈÚÊiÙM´�²  ¬±¼¦µ )cb )�\P) Õ O Ç
)�^!^!V Ê

� V.� Pnº�Û�²FÏ¯¬�º Ô Ê±Ç Ô º[¶»º�¿Äº�°�¬p?<Ê±Ç Ô ®(«¯¿Äº[¾X¶»º[¸¯¬�º[¸ " Ê�º[¸¯Ï ]¼�¿�°�¬ ¸(² MyÊ � ®¯¸X¬SR¯¼¦Ï�Í�¿Äº[¶-¼�Î²[¿�È�Í�²[¿
¼¦¸(Í�²[¿Äµ�¬�¸¯¹Ð¶Æ®XÂ±°�¬±·XÂ±¼�º[µ�µ�¼¦´Ä´1µ�²i¸n°³¿�²iÂ<·v²iÂ�¬�µ�¬�¼¦´�Ê>ÙM¸\���	��
 � ���!�����!�<���l������Y_q9qDr�n�QTots/U!uvoxw,y
���$�%�&���"'��(�)�!�"'�*z
���������	���"
 �6�!�Io{'!�"'>���&5<���$�p�	�j�9'��:'�Ç�·Xº�¹[¼¦´'QIWdQ = Q \!T Ê � $+&@?t¿�¼¦´�´�Ç )�^!^ W]Ê

� W � P � Â Õ &d®¯¾]°�º[Ï¯¬kP(Ê±Ç $>º[¶-·¯«v¼¦Â�Â���Ê±Çz|�º�·Xº[Ï¯¬�º � Ê±Ç�&d¬�µ�ÈF®¯¸¯º[´(&�Ê º[¸¯ÏEf2¬ Ô Ê �y²i®(°�¬�¸(¹�°�¾¯¿�²i®(¹i¾
°�¾(¼»¶Ð¬�´³° 	 ?t¿Ä¬±Å�º[µ�Àd·¯¿Ä¼¦´³¼�¿�ÅF¬�¸(¹�µ�²i¶»¶�®¯¸¯¬�µ�º�°�¬±²i¸�¬�¸�®(«X¬��®¯¬±°³²i®X´Ìµ�²i¶»·X®(°�¬�¸(¹#¼¦¸]Å�¬�¿�²i¸¯¶-¼¦¸]°�´�Ê
Ù�¸<U!QTy;Qzs}W X�~�Z����	��
 � ���!�������V���h�����O~_~d�7��U �"�%�&���"'��(�)�!�"'!*kQk�!�����&���&�"
��a�!�<ym���&�(� �:4&`D�%��;Qk��5d�
0"`D�(�����8s$c.�&�%�&5d�[��U!QTy;Qzs�W X�~��kÇÑ·Xº�¹[¼ WdQ(ÇeM�º[´�¾¯¬�¸¯¹[°³²i¸ÑÇ A $ÌÇÑª Ô � Ç Llb!b
L Ê�Ù?M�M M $²i¶»·X®(°³¼�¿
Ô ²Fµ�¬±¼�°OÀ[Ê

� \.�<� ¬e�QÊFº[¸XÏ � °�Â ®(¿Ä¬ " Ê $²i¸Xµ�¼�·¯°�Õ�Â±¼�Å[¼¦Â�º[µ�µ�¼¦´�´yµ�²i¸n°³¿�²iÂ�Í¡²[¿,°�¾(¼1´³¼¦¶Ðº[¸n°�¬�µ2Î¼�«�Ê<ÙM¸I�F���>
 ���!�����!�
�������D�j~/X9X!��n6QTo�+,�!� ->� �/� 0}���8��oI������
�`������(c�Ç¯·�º�¹[¼¦´ ^ Q =0)cb
O Ê � $+&@?^¿�¼¦´�´¦Ç Llb!b
O Ê

� ^.� ?�º�¿�È�P¯Ê,º[¸¯Ï Ô º[¸¯Ï¯¾�® �"Ê@Ëa²�Îº�¿ÄÏX´�®¯´�º�¹[¼�µ�²i¸n°³¿Ä²iÂ1¶-²�Ï¯¼¦Â�´ 	 «v¼�À[²i¸¯ÏÁ°³¿Äº[Ï¯¬±°�¬�²i¸¯º[Â�º[µ�µ�¼¦´Ä´
µ�²i¸]°³¿�²iÂ ÊÙM¸\���	��
 � ���!�������l���d�����m�����!�&�"���;n�QTo�� c!5O0���� ��`�5��!�Inh
 
 �&��d
 �!�$�(�	�!*�5��>�_�&*��l'!�7�
�%�
&�_�"��*����9�)�&�ÉÇ�·Xº�¹[¼¦´ T W =jV Q(Ê � $+&@?^¿�¼¦´Ä´�Ç Llb!b
L Ê

� )cb�� Ô º�«X¿Ä¬�¸¯º A Ê � ¸�º[®(°�¾(²[¿É¬±Ã¦º�°�¬±²i¸�¶»²�Ï(¼¦Â^Í¡²[¿�°³¼¦¶»·Ú²[¿Éº[Â�×F¶ÐÂ^Ï(²Fµ�®¯¶-¼¦¸]°�´�ÊÐÙ�¸C���	��
�������������G���
�����a~/X9X�~6n�QToL��c!5h0D��� ��`�5��!�Gn�090"*��:���<
 �!5O0"`D�(���/�[Ç(·Xº�¹[¼¦´ )cb
\!\>=0)cb
^!O Ê � $+&�?^¿Ä¼¦´�´�Ç Llb!b
L Ê

� )!)�� Ô º[¶»·Ú¼¦¶Ðº[¸(¼ i Ê±ÇDNÌº[Â�Ï¯®(¿Ä¹j?<Ê(º[¸¯Ï $,º[¶-·¯«v¼¦Â�Â��"Ê � µ�µ�¼¦´�´�µ�²i¸]°³¿�²iÂÚÍ¡²[¿,º[µ�°�¬±Å[¼1´³·Xº[µ�¼¦´¦ÊCÙ�¸Gn6Qz�
s/n6Q�W X�~�ZF���	��
�������������m���V���D��Y��9���6nV�B�B`B'!*�Qk�!5O0"`D�%�&��s7�
�`�� �(�(cmnp0_0"*��)
'9�(�(�!�B�6Qk���������	���"
 ��Ç
·Xº�¹[¼ O Q O Ç$M�º[´�¾¯¬ ¸(¹[°³²i¸ÑÇ A $ÌÇXª Ô � Ç Llb!b
L Ê�Ù=M M�M $²i¶-·�®(°³¼�¿ Ô ²Fµ�¬±¼�°�À[Ê

� )�L.� Ô º[¸XÏ¯¾]® ��Ê��y²iÂ±¼Ìº[µ�°�¬�Åkº�°�¬±²i¸%¾¯¬±¼�¿Éº�¿ÄµÄ¾¯¬�¼¦´�ÊÑÙM¸x���_�����dn�QTo�2I���-.��/� 0��!�;���!*J� �V'�����lnO

���� �
Qk�!�"�(���!* ÇX·�º�¹[¼¦´ O!O>= Q b Ê � $+&@?^¿�¼¦´�´¦Ç0�2µ�°³²[«v¼�¿ )�^!^!\ Ê

� )�O.� Ô ¼¦¬�¹i¸(¼¦®(¿FP(Ê(º[¸¯Ï8P[¼¦¸¯´�¼¦¸ $2Ê<ËC¿Ä®¯´³°¼¦¸¯¾¯º[¸Xµ�¼¦Ï%®¯«X¬��®¯¬±°³²i®¯´t·Xº¦ÀF¶-¼¦¸]°,Îy¬±°�¾(²i®(°°³²�²Q¶�®¯µÉ¾#·¯¿Ä¬ Õ
Å�º[µ�À"Â±²i´�´¦Ê]Ù�¸<s�n�QgW X� $Z��F����
����!���/�!�O���F������~/X9X& 6n�QTo¡� c!5O0���� ��`�5¢�!�6n�090"*��)��j
 �!5O0"`D�(�����iÇ
·Xº�¹[¼¦´ )�T!^!O>=0)�T!^!^ ÇTNy¼�Î£f^²[¿�È�Ç"N�fQÇXª Ô � Ç Llb!b Q(Ê � $+&@?^¿Ä¼¦´�´�Ê

� ) Q � ËC²�ÏXÏ ]�Ê � ®¯ÏX¬±°�¬�¸(¹#R¯¿�¼�Î>º[Â�Â�´ 	 � ·¯¿Äº[µ�°�¬ µ�º[ÂÑ¹i®¯¬�Ï(¼[Ê Llb!b Q(Ê
� )�T.� " ¬�´³Î>º[¸¯º�°�¾¯º[¸}?<Ê±Ç i ¬�Â�ÂZ]�Ê^º[¸XÏ $>º[¶-·¯«v¼¦Â�Â���Ê Ô ¼¦µ�®(¿Ä¬±°OÀ�º�¿ÄµÉ¾¯¬±°³¼¦µ�°�®(¿�¼�¬ ¸	¹iº[¬ ºFÊ ËC¼¦µÄ¾¯¸X¬�µ�º[Â

¿�¼�·v²[¿�°�Ç0$,¾¯º[¶-·Xº[¬±¹i¸�Ç�Ù � Ç¯ª Ô � Ç Llb!b ) Ê

Ý �



� )�V.� M�º[¸(¹zÖÆÊ±Ç $>º�²£P¯Ê2º[¸XÏ��v¾¯º[¸(¹KfQÊ3Ü(²[¿Ä¶Ðº[Â»º[®(°�¾(²[¿Ä¬�Ã¦º�°�¬±²i¸lº[Â�Â±²Fµ�º�°�¬±²i¸ º�·¯·¯¿�²iº[µÉ¾(¼¦´�Í�²[¿
·v¼�¿Ä¶»¬ ´�´�¬±²i¸FÕh¿Ä²iÂ±¼�º[´�´Ä¬±¹i¸¯¶-¼¦¸]°�´�®¯´�¬ ¸(¹Q¿�¼¦Â�º�°�¬±²i¸¯º[Âaº[Â±¹[¼�«¯¿ÄºQ²[·v¼�¿Äº�°�¬±²i¸X´�Ê^Ù�¸#���	��
 � ���!�������d���j���D�
Y� $���;nV`/���(�	'!*��)'!�Iyd'��:'_4'����8Qk���������	���"
 �mnOy;Qz~/X9X��[Ç � Ï(¼¦Â�º[¬�Ï(¼[Ç � ®¯´³°³¿Éº[Â�¬�ºFÇ Llb!b
O Ê

� ) W � M�º[¸(¹�ÖÆÊ±Ç � ¬FP(Ê±Ç � Ï¯ÏX¬±¼ �"Ê A ¼�È[¼�À�´³¼�¿ Ô Ê�º[¸¯Ï}M�º�°�´³²i¸ ��Ê � Í�¿Äº[¶-¼�Î²[¿�È	Í�²[¿-¿�²iÂ±¼�Õh«�º[´³¼¦Ï
¹[¿�²i®¯·dÏ(¼¦Â±¼�¹iº�°�¬�²i¸�¬ ¸BÏ¯¬�´�°³¿Ä¬±«X®(°³¼¦Ï�¼¦¸nÅF¬±¿�²i¸¯¶»¼¦¸n°�Ê�Ù�¸E���	��
 � ���!�����!�6���l�����l~/q����8nV`/�&�(��'!*J'����('!�
Qk�!5O0"`D�%���ms"
��)���"
 �;Qk�!�����&���&�7
 ��Ê � ®¯´�°³¿Äº[Â�¬�º[¸ $²i¶»·X®(°³¼�¿ Ô ²Fµ�¬±¼�°OÀ[Ç Llb!b
V Ê

� )�\.� M�º[¸(¹�ÖÆÊ±Ç��v¾¯º[¸(¹<f�Ê±Ç�$,º�²8P¯ÊÚº[¸XÏ " º�¿Éº[Ï¯¾¯º�¿Äº�Û�º[¸ " Ê<Ê � µÄ¾¯¬±¼�ÅF¬�¸(¹%´³¼¦µ�®(¿�¼-º[¸¯Ï��¯¼�×(¬±«XÂ±¼�¶QÕ
´³¼�¿ÄÅ�¬�µ�¼¦´>°�¾¯¿�²i®(¹i¾#°�¬�µÄÈ[¼�°�´�ÊpU������ �B�	'!�D�&'_
��(�)�!�D�l���#sBc��&�%�&5d�
	�o�'!��	�'!�7�]Qzc_4 �&���7���(�)
&��	z��'!�&�
n	ks!0D��
��('�* �����`B�d�!�IoE� s7��� �.�(
�����Ç(·Xº�¹[¼¦´ V!^ W = W b
\ Ç Llb!b
O Ê

� )�^.� M�¼¦Ï¯Ï¯¼#ÖÆÊ�º[¸¯Ï � ¬�´ÄµÄ¾(È�º &�Ê �y²iÂ±¼�Õh«Xº[´³¼¦Ï�º[µ�µ�¼¦´Ä´»µ�²i¸n°³¿Ä²iÂ�¬�¸ º[¶"«X¬�¼¦¸n°-º[¸¯Ï ¿�¼¦¶-²[°³¼�´�·Xº[µ�¼[Ê
Ù�¸\s/n�QTo#n��HW X& $Zh�F����
����!���/�!�l�	�m�����j�B���$����n�QTo�� c!5O0���� ��`�5 �!�Inh
 
 ��� �j
�!�"�(���!*z56���_��* �
'!�7���%�
&�_�7�!*�����:���ÉÇÚ·Xº�¹[¼¦´ LP) =jOlb Ç"N�¼�Î f^²[¿�ÈÚÇ$Nhf�ÇXª Ô � Ç Llb!b Q(Ê � $'&L?t¿�¼¦´�´�Ê

� Llb�� M�¼¦¬�´�¼�¿¦Ç�&�Ê)Öy²[°�°³²[·X¬�µ�´�Õ�®(«�¬�]®X¬±°³²i®¯´µ�²i¶-·X®(°�¬�¸¯¹(ÊmQk�!5O0"`D�%�&��Ç L!V  )cb � 	 W ) = W L Ç )�^!^!O Ê
� LP)�� �v¾Xº[¸(¹ i ÊCº[¸XÏ�?�º�¿Äº[´�¾¯º�¿ &�Ê $>²i¸n°³¼�×F°�Õ�º¦Î>º�¿�¼�Ï(ÀF¸¯º[¶»¬�µ-º[µ�µ�¼¦´�´Qµ�²i¸]°³¿�²iÂ)Í¡²[¿Æ·Ú¼�¿ÄÅkº[´�¬�Å[¼Ðº�·(Õ

·XÂ ¬�µ�º�°�¬±²i¸¯´�ÊÌÙ�¸ Q��Oy]W X& $Zm�F����
����!���/�!�<���������#Qk�!5l5d`��B�)
'9�(�(�!���d���(+,�!� ->�<'!�7��ym���&�(� �:4&`D�%��
sBc��&�%�&5d�Vo{�����&*������8'��"�;sB��5d`�*J'��(�)�!�1Qk�!�����&���&�"
���Ç�·Xº�¹[¼¦´ LP) =jOlb Ê Ô ²Fµ�¬±¼�°�À#Í�²[¿ &�²FÏ(¼¦Â�¬ ¸(¹»º[¸¯Ï
Ô ¬ ¶Æ®¯Â º�°�¬±²i¸%ÙM¸]°³¼�¿Ä¸¯º�°�¬±²i¸Xº[Â Ç Llb!b Q(Ê

Ý,s


