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Þ�Þ�ß�à%á¨â%ã�äLá1å�æ4ç�à
á3ã�è�é�å Ó%ê ç�à�äAë�ç�à
á1å�ì�â
á Ó å�æ4ç�à ê�í æ ê è�á
Þ�Þ1ã�â
î4ç�à%á4î�ã�ç�á1å�æ4ç�à
á3è�ã í çðï�à%ã�â�é ê â�é�ñ

Þ�ò
ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò í ãwä�ó%è�á}ôÁï�ó�ó§ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò

õ ã�ä�ó%è�á0à
å�ì3ç�å ê ä�ó%è�á�äNá�â�ç)ã�â§ã�è�é�å ÓLê ç�à�ä2æ�å Ó1öLê õ�÷

ø ì�â%á Ó ñ öLê õ�÷

ù�ú ô ú�û ô¡ü ú�úLý
Þ

Þ�Þ2þwâPï�è�ÿ�î�á�ç�à%á¨à%á�ã�î�á Ó æ ê è�á í æ�å Ó ç�à
á¨ÿ í á�î3å�����á
ï&ç í�� õ ç
ã&â
î�ã Ó î}ñ
Þ�Þ öLê�í ã�� Ó å��%è�á�ä%ç	��ó%á Ó á�
�ÿ ê�Ó á í é�è�å��%ã�è~ô·à�ó�óAô
Þ�Þ�ß�à%á4æ ê è�á4é�è�å��Lã�è~ô!à�ó�ó ê�í â%á�á�î�á�î
��� öLê�í ã�� Ó å��%è�á�ä%ç	��ó%á~ô
Þ�Þ�ß�à%á4æ ê è�á í ï�ç Ó è&óLã Ó ã~ô·à�ó�ó�ë�ó�ç	��ó%á}ô·à�ó�ó2ã�â�î)è���ã�è�ÿ
á í ô!à�ó�ó
Þ�Þ1ã Ó á¨ÿ í á�î1æ�å Ó ó%ã ÓLí�ê â�é¶ç�à
á ê â�ó�ÿ�ç3æ ê è�á}ô
Þ�Þ�ß�à%á1å�����á
ï�ç öLê�í ã õ ï�à
á�î�ÿ%è�á��¡à%á�ã�î�á Ó ñ í ï�à%á�î�ÿ%è�á}ô·à�ó�ó��
Þ�Þ ê�í â%á�ï�á í�í ã Ó �1æ�å Ó ì ÓLê ç ê â�é�ç�à
á Ó á í ÿLè�ç ê â�ç�å¶ç�à%á1å�ÿ�ç�ó�ÿ�ç1æ ê è�á~ô
Þ�Þ�ß�à%á4æ ê è�á1á��%ï�á�ó�ç=ô!à�ó�ó ê�í ÿ í á�î1æ�å Ó ç�à
á4á��
ï�á�ó�ç ê å�â4à%ã�â�î�è ê â
é}ô

� ê âPï�è�ÿ�î�á��&ÿ�â ê�í ç�î�ô!à��
� ê âPï�è�ÿ�î�á�� ê å í ç Ó á�ã�ä�ô!à��
� ê âPï�è�ÿ�î�á���æ í ç Ó á�ã�äaô·à��

� ê âPï�è�ÿ�î�á��Pô�ô`Þ�ô�ô¡Þ�äPã ê â%Þ�é�è�å��%ã�è~ô·à�ó�ó��
� ê âPï�è�ÿ�î�á��Pô�ô`Þ�ô�ô¡Þ�è ê�í ã�Þ�ï�ç Ó è&óLã Ó ã~ô·à�ó�ó��
� ê âPï�è�ÿ�î�á��Pô�ô`Þ�ô�ô¡Þ í ïwà%á�î�ÿLè ê â�é�Þ í ï�à
á�î�ÿLè�á~ô·à�ó�ó��
� ê âPï�è�ÿ�î�á��Pô�ô`Þ�ô�ô¡Þ�è ê�í ã�Þ�ó�ç���ó
á}ô!à�ó�ó��
� ê âPï�è�ÿ�î�á��Pô�ô`Þ�ô�ô¡Þ�è ê�í ã�Þ�è���ã�è&ÿ%á í ô!à�ó�ó��
� ê âPï�è�ÿ�î�á��Pô�ô`Þ�ô�ô¡Þ�ä ê�í ï�Þ�á��
ï�á�ó�ç=ô·à�ó�ó��

ê â�ç¨äPã ê â � ê â�ç)ã Ó é%ï�ë<ï�à%ã Ó ò�ã Ó é��"!$#��
%

Þ�Þ0ó ÓLê â�ç)ã/äNá í�í ã�é�á0ç�à%ã�ç1ç�à
á¨ó Ó å�é Ó ã�ä3à%ã í1í ç
ã Ó ç�á�î�ñ
ï�å�ÿ�ç&�����eß�à ê�í4ê�í ç�à
á öLê õ�÷3õ ãwä�ó%è�á('
å�î�ÿ%è�á��)�	�1á�â�î�è�*
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Þ�Þ�ß�à%á ö%ê�í ã ,	�%ï�á�ó�ç ê å�âLè ê�í ç ê�í æ�å Ó ï�á�î4æ�å Ó ì Ó%ê ç ê â
é
Þ�Þ4á ÓOÓ å Ó äLá í�í ã�é�á í ç�å2ï�å�ÿ�ç=ô ß�à
á�â ö%ê õ�÷ ê�í ã��%è�á
Þ�Þ�ç�å í à
å�ì3ç�à%á1á Ó¯Ó å Ó äNá í�í ã�é�á í å�æ)ã&âðá���ç�á Ó âLã�è�äNå�î�ÿLè�á}ô
- ,��
ï�á�ó�ç ê å�â ö%ê�í ç=ô í á�ç å�ÿ�ç�ó�ÿ�ç ç�å ï�å�ÿ�ç.�/�0*

Þ�Þ4å�ó%á�â2æ ê è�á í ã�â
î)ã í�í ÿ Ó á¶á�� ê�í ç�á�âPï�á}ñ
ê æ1�jã Ó é%ï �32 ù �
%
ï�å�ÿ�ç4�����65{â�7 í ã�é�á~ñ �8���)ã Ó é��"! ú #������9! ê â�ó�ÿ�ç4æ ê è�á�#:! å�ÿ�ç�ó�ÿ�ç1æ ê è�á�#;5{â���*
á�� ê ç<� ý �0*
=

Þ�Þ�ç�á�è�è öLê õ�÷ ç�à%á>�Nþ6?2å�æ4ç�à ê�í äLå�î�ÿLè�á<@ í¨ê â í ç
ã&âPï�á
ï�å�ÿ�ç4�����A�LþB? 2 �C���¶é�á�ç�ó ê î<�/�C�	�4á�â
î�è<*

Þ�Þ
?
á�æ ê â
á�ç�à
á1å�����á
ï&ç í æ�å Ó ç�à
á4æ ê è�á)ï�å&ä�ä�ÿ�â ê ï�ã�ç ê å�â
ö%ê�í ã � Ó å��%è�á�ä%ß	��ó%á1ò¶è�ó ÓD2 â
á�ì öLê�í ã � Ó å��%è�á&ä
ß	��ó%á.*
ö%ê�í ã E�å�â�ç Ó å�è��
ã Ó ãwäNá�ç�á ÓLí ò í ó 2 â%á�ì ö%ê�í ã E�å�â�ç Ó å�è���ã Ó ãwäNá�ç�á ÓLí *
ö%ê�í ã F�ã�è�ÿ
á í òrä�� ��ã�è�ÿ
á íG2 â%á�ì ö%ê�í ã F�ã�è�ÿ
á í *

Þ�Þ�ß�à%á
�
å�ç�à1óLã Ó ã�äLá�ç�á Ó å�æ4ç�à%á/äLå�î�ÿLè�á3ï�ã�è�è1ã Ó á¶ç�à%á/âLã�äLá1å�æ4ç�à%á
Þ�Þ ê â�ó�ÿ�ç1æ ê è�á3ã�â
î4ç�à%á¨â%ã�äNá¶å�æ1ç�à
á1å�ÿ�ç�ó�ÿ�ç1æ ê è�á}ñ
ê æ í ç Ó á�ã�ä ê í ç Ó äH�dã Ó é��"! ý #��0*
å�æ í ç Ó á�ã�äðå í ç Ó äH�dã Ó é��"! ü�#��0*
Þ�Þ Ó á�ã�î�ó Ó å��Lè�á&äðî�á í ï ÓLê ó�ç ê å�â�ë�ç�à%á2ï�å�â�ç Ó å�è�óLã Ó ãwäNá�ç�á ÓLí ã&â
î
Þ�Þ�ç�à%á¨ó Ó å��Lè�á�ä ê â í ç�ã�âPï�á}ñ
ê í ç Ó äI�	�J�eò�è&ó Ó ��*
ê í ç Ó äI�	�J�eò í ó��0*
ê í ç Ó äI�	�J�eò{ä�� ��ã�è&ÿ%á í �0*

Þ�Þ
?
á�æ ê â
á�ç�à
á öLê õ�÷ í ïwà%á�î�ÿLè�á¶å�����á�ï�ç1æ�å Ó¦í ç�å Ó%ê â
é Ó á í ÿLè�ç í
ö%ê�í ã õ ï�à%á�î�ÿ%è�á)ò�å�ÿ�ç í ï�à
á�î�ÿLè�á 2 â%á�ì ö%ê�í ã õ ï�à
á�î�ÿ%è�á�� ä�� �
ã�è&ÿ%á í�K ��é�á�ç âL�6��ë

ä�� ��ã�è&ÿ%á í�K ��é�á�ç äM�6���0*
å�ÿ�ç í ïwà%á�î�ÿLè�á K �wäPã�N
á ö�O �6��*
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ê â�ç í ç�ã�é�á í�2 ' ÷�Q � ä�� �
ã�è�ÿ
á í�K ��é�á�ç â �6�xë·ä�� �
ã�è�ÿ
á í�K ��é�á�ç äM�6�	��*
ê â�ç ê ëR�.*
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æ�å Ó � ê�2 ú * ê ��ä�� �
ã�è�ÿ
á í�K ��é�á�ç â �6�0* ê�S	S �
æ�å Ó �T� 2 ú *U�4�wä�� �
ã�è�ÿ
á í�K ��é�á�ç äH�/�0*V� S	S �

ê æW���\ò{ä�� �
ã�è&ÿ%á í�K � õ þ�X;��! ê #M!Y��#��
�\ò�å�ÿ�ç í ï�à%á�î�ÿ%è�á K � ö�O ��! ê #M!Y��# 2 �	� ê�S ���[Z í ç�ã�é�á í � S ý *

Þ�Þ�ß�à%á4æ�å�è�è�å�ì ê â
é4è ê â%á í î�á&äLå�â í ç Ó ã�ç�á/à%å�ì3ç�å�ì ÓLê ç�á ê â�ç�å3ã&âðá���ç Ó ã ö%ê õ�÷ ì ê â�î�å�ì�ñ
Þ�Þ)ï�å�ÿ�ç&�	�\�^] ÷ O	_ þ _ - ñ�ß�à%á>� Ó å��Lè�á�ä%ç���ó%á ê�í ñ6�8���1è�ó Ó;K ��å�ÿ�ç�ó�ÿ�ç ó Ó å��Lè�á&äH�/�����¨á�â
î�è�*
Þ�Þ)ï�å�ÿ�ç&�	�\�^] ÷ O	_ þ _ - ñ�ß�à%á¨ÿ�ó�ó
á Ó �
å�ÿ�â�î ê�í ñ6�8��� í ó K ��é�á�ç î�å�ÿ	�Lè�á����T7;���	, O ` ø 7 _ ?������	�
Þ�Þ4á�â
î�è<*
Þ�Þ)ï�å�ÿ�ç&�	�\�^] ÷ O	_ þ _ - ña�.� ý ëZü�� 2 �)�	�b�\ò\ä�� �
ã�è�ÿ
á í�K ����ßc��! ý #M!¡ü�#��	�Úá�â
î�è�*
Þ�Þ)ï�å�ÿ�ç&�	�\�^] ÷ O	_ þ _ - ñ _ ã�äLá}ñ/�d�	� í ó K ��é�á�ç í ç Ó%ê â
é���� _ ÷ '	,������	�/á�â
î�è�*

Þ�Þ)ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò
Þ�Þ)ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò),�â
î3å�æ ÷ è�é�å Ó%ê ç�à�ä ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò�ò
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Þ�Þ�ß�à%á1å�����á�ï�ç3å�ÿ�ç í ïwà%á�î�ÿLè�á)ï�å�â�ç�ã ê â1ç�à%á Ó á í ÿLè�ç1å�æ4ç�à ê�í ã�è�é�å ÓLê ç�à�äAë
Þ�Þ¨ì�à ê ï�à ê�í ì ÓLê ç�ç�á�â ê â�ç�å¶ç�à%á1å�ÿ�ç�ó�ÿ�ç1æ ê è�á
å í ç Ó äe�	�)ò�å�ÿ�ç í ï�à%á�î�ÿ%è�á.*
î�á�è�á�ç�á4å�ÿ�ç í ïwà%á�î�ÿLè�á.*
î�á�è�á�ç�áÚä�� ��ã�è&ÿ%á í *
î�á�è�á�ç�á1è&ó Ó *
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� Tvc�MPXjQgf�hNm��giPQupWORQu^jV�GJoPORQ�s k�oPo

¤ I�[eQ � [eiWV�[uTRUr[jiPTR^�^eV�GJoPORQ�V�U/I�oxQ&U/^diPI�o/oPXdI�SPORQ�G _ET�[ei/MPUNTv[?oNXjI%k&Q&^d^jTvUPc<[eTvG�Q�^?V�UPK0G�V�]�Q�^joWV�U
GJTRUPTvG�Tji�V�[jTRI�UuTv^�[eIu^dI�Ov|�Q�s=�giNQEV�ORc�I�XjTv[jiPGHiWV�^=I�UPOvY�[eIuk�I�UP^d[jXjMPkw[aV?O³V�[jTRU�XdQ&kw[\V�UPc�ORQ�_ETv[ji�GbV�zNTvGbV�O
Q�U
[jXdYnG�V�z�Ì�kMl^mÚÕ�_EiPTvk\i�Tv^�SxI�[ji
mA^jQGn
MPQ�UPk&Q�V�UPK�^jk\iPQ�KPMPOvQ�s � OvQ�V�XdOvY � [eiPTv^�_ETROvO
S�QqI�oL[eTRG�V�O�TRUl[eiPQ
k&V�^jQqI�fHoHp�qr�Ipsr>q�V�UPKl[eiNQ�^dQGn
MPQ�UPk&QDTv^EV�iPQ&MPXdTR^Z[eTRku^dI�ORML[eTRI�U<f!I�XEV�XjSNTv[eXjV�XdYboPXjI%k&Q�^j^dTRUPc'[eTvG�Q�^&s
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� I�X�MP^dQ�_ET�[ei2��T³�LF Y�I�M2iWV�|�Q�[eI¨k&O³V�^j^jT�f·Y4Y�I�MPX�I�_EUðV�ORc�I�XjTv[jiPG�s1�giWV�[�TR^ � Y�I�M2iWV�|�Q�[eI¨^joxQ&k6�
T�f·Y � _EiNTRk\inoPXjI�SPORQ�GhT�[�k�V�U�SxQqV�oPoNORTRQ�Kb[eI�Q�Tv[jiPQ&XgV�^gQwzNV�k�[EI�X�iPQ&MNXjTR^Z[eTvk�[eQ�k\iPUPT�n
MPQ�s���I�XjQ�I�|�Q&XgY�I�M
^diPI�MPOvK�KPQwpWUPQ � _EiPQ�[jiPQ&X�Tv[�TR^}VEk&I�UP^Z[eXdMPk�[jTv|�Q�V�ORc�I�XjTRi�[jG I�X~V�U�Tv[eQ�XeV�[jTv|�Q�I�UPQyV�UPK�_EiPTvk\i�oWV�XeV�GJQ�[jQ&Xj^
T�[�[\V�]�Q&^�saF�KPKPTv[jTRI�UPV�ORO�Y � V�U�Û����r�4GJILKNMPORQ?KNQ&^jk�XjTvoN[eTvI�UnXjQ&^do�Q�k�[jTv|�Q�OvYliNQ&ORonpWOvQuk�V�U�S�QqKPQ�k&ORV�XjQ�K
s
�giPTv^=TRULf!I�XjG�V�[eTvI�U�TR^�iNQ&ORK�TvU'V�U�F?� ¥ pWORQ � _EiPTvk\iJTv^=��T·�%F�� ^�V�ORc�I�XjT�[eiPGÊKPQ�^jk�XjTRoL[eTRI�UDpWORQ�s��giPQ�XjQgiWV�^
[jI�Q{zNTv^d[a^jMPk\inVupWOvQ�f!I�XAQ&V�k\i<^jMNoPo�I�Xd[eQ�K<O³V�UPc�MWV�c�Q � SxQ&k�V�MP^jQ�[eiPQ�V�ORc�I�XjTv[jiPG�� ^=KNQ&^jk�XjTvoN[eTvI�U�G�MP^d[aS�Q
GJQ&U�[eTvI�UPQ�K�TvUnTv[�s
�giPQ�F�� ¥ pWORQ�^�^jiPI�MPORKuXdQ&^jTvKPQ�TRU�Ë%Ì�Í�Î�Ï�Ð
ÑNÒ�Ó%Ô�Õ�Ö	���	���LÖ;����� ��������Ö�����Ù����������LÖ
ËLÌ�Í
Ð������PÐ���Ô�Õ�Ö?_EiPQ�XjQ
Ë%Ì�Í
Ð������NÐ���ÔxÕnTv^uk&MPXdXjQ�U
[jOvY0I�UNQ�I�f���Ù����LØ;����I�X������	����Ù s��giPQ � UPc�ORTR^di0F?� ¥ pWOvQJI�fy[eiNQJ^jV�GJoPORQ
GJILKNMPORQ?Tv^g^jiPI�_EU�TRU � TRc�MPXjQ�fG�Ps
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� I�X�I�UPOvTRUPQEiPQ�ORolV�S�I�ML[�V�GJI%KPMPORQg_ET�[eiPTvUb��T·�%F [jiPTR^aG�I%KPMPOvQ�G�MP^d[yoPXjI�|%TRKPQ�V�iPQ�ORobpPORQ�s��giPTR^aiPQ&Ovo
pPORQ'^jiPI�MPORK¨S�Q�_EXdTv[j[jQ&U¨TRU�Û����r��s��giPQ�XjQJ^jiPI�MNORK¨S�Q'I�UPQ'f!I�XqQ�V�k\i¶^jMNoPo�I�Xd[eQ�K¶ORV�UPc�MWV�c�Q � _EiPTvk\i
iPV�^g[eI'^d[eV�YnTvUÚËLÌ�Í�Î�Ï�Ð�ÑPÒ�Ó%Ô�Õ�Ö���¡���Ö��LØ��	�LÖ
Ë%Ì�Í%Ð������NÐ���Ô�Õ�Ö;�����c¡	�xØ��;����ÖLs

� - , _ , O ÷ ö �
_ ãwäNá 22í ã�ä�óLè�á1ã�è�é�å Ó%ê ç�à�ä
ß	��ó%á 2 ï�å�â í ç Ó ÿPï&ç ê ��á
E�ã�è�è 22í ã�ä�óLè�á
E�å�î�á 2 á���ç�á Ó âLã�è
¢ á�è�ó 2 ã�è�é�å Ó%ê ç�à�äPÞ í ã�ä�óLè�á}ô!à�ç�äNè
��Þ - , _ , O ÷ ö �

��, Q�÷ E�ß��
��� O ø `�ö ,�'�ß	£��	,;�
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  Q�Xj^dTRI�U Ü � � MPUNQVf ¯�¯ f

� I�o
Y%XdTRc�i�[ kz f ¯� �¯ � f ¯�¯ f � XjQ&Q��%I�f·[`_�V�XjQ � I�MPUPKWV�[jTRI�U � � UPk�s
Ý�¯ �~Q&GJoPOvQ � ORV�k&Q � �LMPT�[eQ�h�h�± � � I�^Z[eI�U � ��FW± Ü f�f�fB�Af�h�±�� © �LF
� |�Q&XdY�I�UPQDTv^go�Q�XjGJTv[d[eQ&Kn[eI'k�I�o�YrV�UPK�KNTR^d[jXjTvSPMN[eQ?|�Q&XdSWV�[eTvG k&I�oNTRQ&^EI�f}[eiPTv^EORTRk�Q&UP^dQqKPILk�MPGJQ&U�[ � SPML[
k\iPV�UPc�TvUPc'Tv[ETR^gUNI�[�V�OROvI�_yQ�K
s

q ÇWÀ�Æªz�Âu¿ÁÀ

�giNQ�OvTRk�Q&UP^dQ&^gf!I�XgGJI�^d[E^dI�f·[`_�V�XjQ�V�XjQqKPQ�^jTvc�UPQ&Kn[eI�[eV�]�Q�V�_�V�YlY�I�MPXgf!XjQ�Q&KPI�Gh[eI'^jiWV�XjQ�V�UPK�k\iWV�UPc�Q
T�[�s � Y1k&I�U
[jXeV�^Z[ � [eiPQ ¥q¤�© ¥ Q&UPQ�XeV�O � MNSPORTvkl��TRk&Q�UP^jQnTv^�TRU�[eQ�UPKPQ&K3[eI0c�MPV�XeV�U�[jQ&Q<Y�I�MPX�f!XjQ&Q�KPI�G
[jIl^jiWV�XjQ'V�UPK/k\iPV�UPc�Q�f!XjQ�QD^jI�f·[`_�V�XdQ�{§[eInGbV�]�QD^dMPXjQD[jiPQ�^jI�f·[`_yV�XdQ�TR^�f!XdQ&QDf!I�XuV�ORO~Tv[e^�MP^jQ�Xj^&s��giPTR^
¥ Q&UNQ&XeV�O � MNSPORTvk���Tvk&Q&UN^jQJV�oPoPOvTRQ�^q[jInG�I�^Z[�I�fa[jiPQ � XdQ&Q��LI�f·[`_yV�XdQ � I�MPUNKWV�[eTvI�U�� ^u^jI�f·[`_yV�XdQbV�UNK¨[jI
V�U
Y�I�[eiNQ&X=oPXdI�c�XjV�GÊ_EiPI�^jQ�V�ML[eiPI�Xd^=k&I�G�GJTv[�[eIuMN^jTRUNcuTv[�s§¾ �%I�G�QaI�[eiNQ&X � XjQ�QE�LI�f·[`_yV�XdQ � I�MPUPKWV�[jTRI�U
^dI�f·[`_yV�XjQ�TR^Ek&I�|�Q�XjQ�K/S
Yn[jiPQ ¥q¤�© ��TRSPXjV�XdY ¥ Q�UPQ&XjV�O � MNSPORTvk���Tvk&Q&UN^jQ�TvUP^d[jQ�V�K s ÁJµ�I�M�k�V�UrV�oPoPO�YnTv[
[jI�Y�I�MPX�oPXdI�c�XeV�G�^ � [eI%IPs
£ iNQ&Un_yQu^do�Q&V�]<I�f�f!XjQ�Qu^jI�f·[`_yV�XdQ � _aQ�V�XjQuXjQwf!Q&XdXjTRUNcD[eIDf!XjQ�Q&KPI�G � UPI�[EoPXdTRk&Q�s � MPX ¥ Q�UPQ&XjV�O � MPSNORTRk
��Tvk&Q&UN^jQ&^DV�XjQJKPQ&^dTRc�UNQ&K¶[jI�G�V�]�Q�^jMPXdQ�[jiWV�[�Y�I�M4iPV�|�Q�[jiPQ�f!XdQ&Q&KNI�G [eIrKNTR^d[jXjTvSPMN[eQ'k�I�oPTRQ�^�I�faf!XjQ�Q
^dI�f·[`_yV�XjQç¾ V�UNK�k\iPV�Xjc�Quf!I�X�[jiPTR^g^dQ&XZ|LTvk&Q�Tvf�Y�I�M�_ETv^ji�Á � [eiWV�[gY�I�M�XjQ&k�Q&T�|�Q�^jI�MPXdk&Q�k&I%KPQuI�Xgk&V�U�c�Q�[�Tv[
T�fyY�I�M�_yV�U�[�T�[ � [eiWV�[�Y�I�M¶k&V�U¶k\iPV�UPc�QJ[eiPQJ^jI�f·[`_yV�XdQ�I�XqMP^dQboPTvQ&k�Q&^�I�fgTv[qTvU�UNQ�_ f!XdQ&QJoPXjI�c�XeV�GJ^ KV�UPK�[jiWV�[gY�I�M�]
UPI�_�Y�I�M�k�V�U�KPI'[eiPQ�^jQq[eiPTvUPc�^&s
�~InoPXjI�[eQ&kw[uY�I�MNX�XdTRc�i�[j^ � _aQJUNQ&Q&K0[eIlG�V�]�Q�XjQ&^Z[eXdTRk�[jTRI�UN^?[eiWV�[uf!I�XjSPTvK0V�U�Y�I�UPQ�[jIlKPQ&U�Y/Y�I�M0[jiPQ&^dQ
XdTRc�i�[j^�I�Xa[jI'V�^j]JY�I�Ml[jID^jMPXdXjQ�UPKPQ&Xg[jiPQ?XjTvc�i�[e^�s��giPQ&^dQ�XdQ&^Z[eXjTvk�[jTRI�UP^�[eXjV�UP^jORV�[eQ�[eIDk�Q&Xd[eV�TRUlXdQ&^do�I�UN^jT®�
SNTRORT�[eTvQ&^af!I�X�Y�I�M�Tvf~Y�I�M�KPTv^d[eXdTRSPML[eQuk&I�oPTRQ�^�I�f}[jiPQq^jI�f·[`_yV�XjQ � I�XETvf�Y�I�M�GJILKNTvf·Y�Tv[�s
� I�X�Q{zNV�G�oNORQ � TvfxY�I�MJKPTR^Z[eXdTRSPMN[jQ�k&I�oPTRQ�^�I�f�^dMPk\i<VuoPXdI�c�XjV�G � _EiPQ�[jiPQ&X�c�XeV�[eTR^�I�X=f!I�XAV?f!Q&Q � Y�I�MJGDMP^d[
c�Tv|�Qq[eiNQ�XdQ&k&TvoPTRQ�U�[e^�V�ORO
[jiPQ�XjTRc�i
[j^g[eiWV�[EY�I�MÚiWV�|�Q�saµ�I�M�GDMP^d[�G�V�]�Q�^jMNXjQ�[jiWV�[E[eiNQ�Y � [jILI � XdQ&k&Q�Tv|�Q
I�Xyk�V�U<c�Q�[a[eiPQ�^jI�MPXdk&Q?k�ILKNQ�s�F�UNKbY�I�MlG�MP^d[y^jiPI�_ [eiPQ�G�[jiPQ&^dQ�[eQ�XjGJ^y^jI�[eiPQwYb]
UPI�_ [eiPQ�TRXaXjTRc�i
[j^&s
£ Q<oPXdI�[eQ�k�[�Y�I�MPXDXdTRc�i�[e^�_ETv[ji4[`_yI/^Z[eQ&oN^&m³¾xf�Á�k�I�o�YLXdTRc�i�[D[jiPQ<^dI�f·[`_�V�XjQ � V�UNK�¾ Ü Á�I�­ Q�X�Y�I�M4[jiPTR^
OvTRk�Q&UP^dQq_EiNTRk\i�c�Tv|�Q&^gY�I�M�ORQ�c�V�O
oxQ&XdG�Tv^j^dTRI�U<[jIJk�I�o�Y � KPTv^d[jXjTRSNMN[eQqV�UNK�Ñ�I�XEGJILKPT�f·Y'[eiPQq^jI�f·[`_�V�XdQ�s
F�OR^dI � f!I�X�Q�V�k\i0V�MN[eiNI�XG� ^?oPXdI�[eQ�k�[eTvI�UÚV�UPK/I�MPXd^ � _aQ�_yV�U�[?[eIbGbV�]�Q�k�Q&Xd[eV�TRU�[eiWV�[�Q�|�Q&XdY�I�UPQ�MPUNKPQ&Xx�
^Z[\V�UNKP^=[eiWV�[=[eiPQ�XjQgTv^=UPI?_yV�XjXjV�U�[`Y�f!I�X�[jiPTR^}f!XjQ&Qy^jI�f·[`_yV�XjQ�s � f�[eiPQg^dI�f·[`_�V�XjQgTR^�G�I%KPTvpPQ&K�S�Y�^dI�GJQ&I�UPQ
Q�OR^dQ�V�UPK�oPV�^j^dQ&KbI�U � _yQE_�V�U
[aTv[j^�XjQ�k&TRoNTRQ&U�[j^A[jIq]%UNI�_ð[eiWV�[A_EiWV�[�[jiPQ�Y'iPV�|�Q�Tv^�UPI�[A[eiNQ�I�XjTRc�TRUWV�O � ^dI
[jiWV�[�V�U�YboPXdI�SPOvQ&GJ^yTRU�[jXjI%KPMPk&Q�KlS�YbI�[jiPQ&Xd^y_ETROvO�UPI�[�XdQBåWQ�k�[EI�U�[eiPQ?I�XjTRc�TRUWV�O�V�MN[eiPI�Xj^G�LXjQ�oPMN[\V�[eTRI�UP^&s
� TRUWV�OvOvY � V�U�YDf!XdQ&QgoPXdI�c�XjV�G�Tv^=[eiPXdQ�V�[jQ&UPQ�K�k�I�UP^Z[\V�U�[eO�YDS�Y�^dI�f·[`_�V�XjQgoWV�[jQ&U�[e^�s £ Q�_ETv^ji�[eI�V�|�I�TRKD[eiNQ
KPV�UPc�Q�X�[jiWV�[�XjQ�KPTR^Z[eXjTvSPMN[jI�Xj^�I�f
Vqf!XdQ&Q�oPXjI�c�XeV�G�_ETRORONTRUPKPT�|%TRKPMWV�OROvY�I�SL[\V�TvUJoPV�[eQ�U
[aORTvk&Q�UP^jQ�^ � TRUJQB­�Q&kw[
G�V�]
TRUNc�[jiPQboPXdI�c�XjV�G oPXjI�oNXjTRQw[\V�XZY�sn�~IroPXdQ�|�Q�U�[�[eiPTv^ � _aQ<iWV�|�Q<GbV�KPQ�T�[�k&ORQ&V�Xq[eiWV�[DV�U�Y¨oWV�[eQ�U�[
G�MP^d[�SxQ�OvTRk�Q&UP^dQ&Klf!I�XgQ�|�Q&XZY�I�UPQ�� ^�f!XjQ&QqMP^dQqI�XEUPI�[EORTvk&Q�UP^jQ�KrV�[�V�ORO s
�giNQ�oPXdQ&k�TR^jQu[jQ&XjGJ^EV�UPK�k&I�UPKPTv[jTRI�UN^�f!I�Xgk&I�o�Y%TRUNc � KPTR^Z[eXdTRSPMN[jTRI�U<V�UPK�G�I%KPTvpPk�V�[jTRI�Ubf!I�ORORI�_qs
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±Ls��giNTR^���Tvk&Q�UP^jQ/V�oPoPORTvQ&^�[eI¶V�U�Y)oPXjI�c�XeV�G I�XJI�[eiNQ&X'_yI�Xd])_EiNTRk\i§k�I�U�[\V�TvUP^bV¨UPI�[jTRk&Q�oPORV�k&Q�K
S�Y�[eiPQ�k&I�o�Y%XjTvc�i�[?iPI�ORKPQ�X�^eV�Y%TRUNc<Tv[�GbV�YnSxQ�KPTv^d[jXjTRSNMN[eQ�KÚMPUPKPQ�X�[eiNQ�[eQ�XjGJ^�I�f�[jiPTR^ ¥ Q&UPQ�XeV�O
� MPSNORTRkb��TRk&Q�UP^jQ�s��giNQ¥á � XdI�c�XjV�G � � SxQ&ORI�_ � XjQwf!Q&Xd^D[eI0V�U�Y4^dMPk\i3oPXjI�c�XeV�G I�X�_aI�Xd] � V�UNK2V
áÁ_yI�Xd]'SWV�^jQ�KlI�U�[jiPQ � XdI�c�XeV�G � G�Q&V�UP^aQ&Tv[jiPQ&X�[eiPQ � XjI�c�XjV�G I�XaV�U�YbKNQ&XjT�|�V�[eT�|�QE_yI�Xd]�MNUPKPQ&X
k�I�o�Y%XjTRc�i
[�ORV�_qm=[jiWV�[�TR^�[jI�^jV�Y � V�_yI�Xd]lk&I�U�[eV�TRUPTvUPcD[eiNQ � XdI�c�XeV�G I�XEV'o�I�XZ[eTvI�UlI�f=T�[ � Q�Tv[jiPQ&X
|�Q&XdSWV�[eTvG I�XA_ETv[ei�G�I%KPT�pWk�V�[jTRI�UN^AV�UPK�Ñ�I�X�[jXeV�UP^dO³V�[jQ&K�TRU�[eI�V�UPI�[jiPQ&X�O³V�UNc�MWV�c�Q�s ¾ Û�Q&XdQ&TRUPV�f·[eQ�X �
[jXeV�UN^jO³V�[eTRI�UrTR^�TRUPk�ORMPKPQ�KÚ_ETv[jiPI�MN[uOvTRGJTv[eV�[eTvI�UnTRUÚ[eiNQD[eQ&XdG ádGJI%KPTvpWk&V�[eTvI�U � sÒÁ � V�k\i0ORTvk&Q&UN^jQ&Q
Tv^EV�KPKPXdQ&^d^jQ&KrV�^ÉáZY�I�M � s
F�k�[jTv|%Tv[jTRQ&^�I�[jiPQ&X�[eiWV�U¶k&I�o�Y%TRUPc � KPTR^Z[eXjTvSPMN[jTRI�U�V�UPK4GJI%KPTvpWk&V�[eTvI�U�V�XjQ�UPI�[Dk�I�|�Q&XdQ&K)S�Y�[jiPTR^
��Tvk&Q&UN^jQ K [eiNQ�Y�V�XjQqI�ML[e^jTvKPQ�Tv[e^E^dk&I�oxQ�sg�giPQ�V�k�[�I�f�XjMPUPUNTRUPc'[eiPQ � XjI�c�XeV�G Tv^�UNI�[�XdQ&^Z[eXjTvk�[jQ&K �
V�UPK2[jiPQ�I�MN[eoPML[�f!XdI�G [eiPQ � XjI�c�XjV�G Tv^�k�I�|�Q&XdQ&K¦I�UPO�Y1Tvf�Tv[j^�k�I�U�[eQ&U�[j^<k&I�UN^d[eT�[eMN[jQrV/_aI�Xj]
SPV�^jQ�K¶I�U0[eiPQ � XjI�c�XeV�G ¾!TRUPKNQ&oxQ&UPKPQ�U�[�I�fyiWV�|%TRUPc�S�Q�Q&U�GbV�KNQJS�Y0XdMPUPUPTvUPc�[jiPQ � XdI�c�XjV�GsÁ{s
£ iNQ�[eiNQ&Xg[eiWV�[�Tv^�[eXdMPQqKPQ&oxQ&UPKN^�I�Ul_EiWV�[�[jiPQ � XjI�c�XjV�G KPI%Q&^�s

f�sgµ�I�M2G�V�Y1k&I�o�Y)V�UNK2KPTv^d[jXjTRSNMN[eQl|�Q�XjSWV�[eTRG¬k&I�oPTvQ&^JI�f�[eiPQ � XjI�c�XjV�G�� ^'^jI�MPXjk�Q�k�ILKPQ�V�^'Y�I�M
XdQ&k�Q&Tv|�QqTv[ � TRUnV�U�YlGJQ&KNTRMPG � oPXdI�|LTvKPQ&Kl[jiWV�[gY�I�M�k�I�UP^joNTRk&MNI�MP^jO�YlV�UNK�V�oPoPXjI�oPXjTRV�[eQ�OvY�oPMPSPOvTR^ji
I�UrQ�V�k\iÚk&I�o�YrV�UÚV�oPoPXjI�oPXjTRV�[eQqk&I�o
Y%XdTRc�i�[?UNI�[eTvk&Q�V�UPKrKNTR^jk�O³V�TvG�Q�XgI�f=_yV�XjXjV�U�[`Y K ]�Q�Q&o/TRU�[eV�k�[
V�ORO [jiPQqUPI�[eTvk&Q�^E[jiWV�[�XjQwf!Q&XE[eI�[eiNTR^���TRk&Q�UP^jQ�V�UPKn[eI'[eiNQ�V�SP^jQ�UPk&Q�I�f�V�U�Y<_yV�XdXeV�U�[`Y K V�UPK�c�Tv|�Q
V�U
Y<I�[eiPQ�XEXjQ&k�TRoPTvQ&U�[e^gI�f�[eiNQ � XdI�c�XeV�G V�k&I�o�YnI�f~[eiNTR^E��TRk�Q&UP^dQ�V�ORI�UPc�_ET�[eil[eiPQ � XjI�c�XeV�G�s
µ�I�MlGbV�Y<k\iPV�Xjc�Q�V�f!Q�Qqf!I�Xy[eiPQqoPi�Y%^jTvk�V�O
V�k�[EI�f~[eXjV�UP^Zf!Q&XjXdTRUPc'V�k�I�o�Y � V�UPKlY�I�MnGbV�YlV�[gY�I�MPX
I�oN[eTvI�UlI	­�Q&Xg_�V�XjXeV�U
[`YnoNXjI�[jQ&k�[jTRI�UnTvUlQwzLk\iWV�UPc�Q�f!I�XEVDf!Q&Q�s

Ü sgµ�I�M�G�V�Y�GJILKNTvf·Y?Y�I�MPX�k�I�o�Y�I�X}k�I�oPTRQ�^�I�fW[jiPQ � XdI�c�XeV�GÊI�X=V�U�Y�oxI�Xd[jTRI�U�I�fWTv[ � [ji
MP^�f!I�XdG�TvUPc�V
_aI�Xd]DSWV�^dQ&KbI�UJ[jiPQ � XdI�c�XjV�G � V�UPKJk&I�o�YJV�UPKJKPTv^d[eXdTRSPML[eQg^jMNk\ibGJILKPT�pWk�V�[eTRI�UP^=I�X=_aI�Xj]�MNUPKPQ&X
[jiPQu[eQ�XjGJ^gI�f��%Q&k�[jTRI�U
f�V�SxI�|�Q � oPXdI�|LTvKPQ&K�[eiWV�[gY�I�M�V�OR^dI'G�Q�Q�[�V�OvO
I�f~[eiPQ�^jQ�k&I�UPKNTv[eTvI�UP^�m

¾ V;Á�µ�I�M2G�MP^d['k&V�MP^jQn[eiNQ�GJI%KPTvpWQ�K4pWORQ�^�[eI0k�V�XdXdY1oNXjI�GJTRUPQ�U�['UPI�[eTvk&Q�^J^Z[\V�[jTRUPcÚ[jiWV�['Y�I�M
k\iWV�UPc�Q�K�[jiPQupWORQ�^�V�UPKl[eiPQqKWV�[jQqI�f=V�U
Y<k\iWV�UPc�Q�s

¾!S�Ábµ�I�MlGDMP^Z[gk�V�MN^jQuV�U�Y�_yI�Xd]J[jiWV�[�Y�I�MlKPTv^d[eXdTRSPML[eQ�I�XyoPMPSNORTR^di � [jiWV�[yTRUb_EiPI�ORQ�I�X�TRU<oPV�Xd[
k&I�U�[\V�TRUP^?I�X�TR^�KPQ&XdTv|�Q&KÚf!XjI�G [jiPQ � XjI�c�XeV�G I�X�V�U�YroPV�Xd[�[eiPQ�XjQ&I�f � [eI<SxQDOvTRk&Q�UP^jQ�K/V�^uV
_EiPI�ORQ�V�[EUNIJk\iPV�Xjc�Qq[eIJV�OvO�[jiPTRXdK�oPV�Xd[jTRQ&^gMNUPKPQ&XE[eiNQq[jQ&XdG�^gI�f~[eiNTR^���TRk&Q�UP^jQ�s

¾!k�Á � f�[eiPQ�G�I%KPT�pWQ&K¨oPXjI�c�XeV�G UNI�XjG�V�ORO�YrXdQ�V�KN^�k&I�G�G�V�UPKP^�TRU�[jQ&XeV�k�[eT�|�Q�OvYÚ_EiPQ�U1XjMPU � Y�I�M
GDMP^d[yk�V�MN^jQ?T�[ � _EiPQ&Ul^Z[\V�XZ[eQ&KbXjMPUPUNTRUPc�f!I�Xy^dMPk\ilTRU�[eQ�XeV�kw[eT�|�Q�MN^jQ�TvUb[eiNQ�GJI�^d[aI�XjKNTRUWV�XZY
_�V�Y � [eI1oPXdTRU�[nI�X<KPTv^joPORV�Y¦V�U V�UNUPI�MPUPk�Q&GJQ&U�[�TRUPk�ORMPKNTRUPc1V�U V�oPoPXjI�oPXjTRV�[eQÚk�I�o�Y%XjTRc�i
[
UPI�[eTvk&Q�V�UPK/VJUPI�[jTRk&Qq[eiPV�[�[jiPQ&XdQDTR^�UPIJ_�V�XdXeV�U�[`YP¾ I�X�Q&Ov^jQ � ^jV�Y%TvUPcb[eiPV�[�Y�I�MÚoPXdI�|LTvKPQDV
_�V�XdXeV�U�[`Y�Á�V�UPK�[jiWV�[�MP^jQ�Xj^�GbV�Y/XdQ&KPTv^d[eXdTRSPML[eQ'[eiPQJoPXjI�c�XeV�G MPUPKPQ�X�[jiPQ&^dQbk&I�UPKPTv[jTRI�UN^ �
V�UPK�[jQ&OvORTRUNc�[eiPQ�MP^jQ�X�iPI�_4[jI�|%TvQ�_3VEk&I�o�Y�I�fL[eiPTv^}��Tvk&Q&UN^jQ�s�¾ � zLk&Q�oN[eTvI�U
m~TvfN[jiPQ � XdI�c�XjV�G
Tv[e^dQ&O�f Tv^�TRU�[eQ�XeV�kw[eTv|�QESPMN[�KPI%Q&^AUPI�[�UPI�XdGbV�OROvY�oPXdTRU�[A^jMPk\ibV�U�V�UPUPI�MNUPk&Q�G�Q�U
[ � Y�I�MPX�_aI�Xj]
SWV�^jQ�KrI�Ul[jiPQ � XdI�c�XjV�G TR^gUNI�[EXjQBn%MNTRXjQ�K�[jI'oPXjTvU
[�V�U�V�UNUPI�MPUPk�Q&GJQ&U�[�sÒÁ

�giNQ&^jQ�XjQBn%MNTRXjQ�G�Q�U�[e^�V�oPoPO�Y4[eI¨[eiPQ�G�I%KPT�pWQ&K1_aI�Xj]3V�^�V/_EiPI�ORQ�s � fuTvKPQ&U�[jTvp�V�SNORQl^jQ�k�[jTRI�UP^
I�f?[eiWV�[�_aI�Xj])V�XdQ�UNI�[bKNQ&XjT�|�Q�K§f!XjI�G [jiPQ � XdI�c�XeV�G � V�UPKðk&V�U§SxQ�XdQ�V�^dI�UWV�SPO�Y3k&I�UN^jTRKNQ&XjQ�K
TvUPKPQ�o�Q�UPKPQ&U�[JV�UNK1^jQ&oPV�XeV�[jQ<_yI�Xj]
^'TRU¶[jiPQ&GJ^jQ�Ov|�Q�^ � [eiPQ�U4[eiPTv^���TRk�Q&UP^dQ � V�UPK3Tv[j^�[jQ&XjGJ^ � KNI
UNI�[DV�oPoPOvY/[jI�[jiPI�^jQb^jQ&kw[eTvI�UP^�_EiNQ&U¶Y�I�M1KPTR^Z[eXdTRSPMN[jQJ[jiPQ&G V�^�^jQ�oWV�XeV�[eQ�_aI�Xd]%^�s � ML[�_EiPQ�U
Y�I�M¦KPTv^d[eXdTRSPML[eQ�[jiPQÚ^jV�G�Q�^jQ�k�[eTvI�UP^nV�^�oWV�XZ[lI�f�V�_EiPI�ORQr_EiPTvk\i¦TR^bV�_yI�Xj]ðSPV�^jQ�K¦I�U§[eiPQ
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� XdI�c�XjV�G � [jiPQbKPTv^d[jXjTRSNMN[eTvI�U0I�fy[jiPQ�_EiPI�ORQJGDMP^d[�SxQ�I�U¨[eiPQ'[eQ�XjGJ^�I�fy[eiNTR^���Tvk&Q�UP^jQ � _EiPI�^dQ
o�Q�XjGJTR^j^dTRI�UN^yf!I�XgI�[jiPQ&XgOvTRk&Q�UP^jQ�Q&^EQwz%[jQ&UPK�[eI�[eiPQuQ�U�[eTRXdQu_EiPI�ORQ � V�UPKl[ji%MN^�[jI�Q�V�k\irV�UPKnQ�|�Q&XdY
oWV�Xd[EXdQ&c�V�XjKPOvQ&^j^EI�f~_EiPI'_EXjI�[jQqTv[�s
�gi%MN^ � Tv[nTv^lUPI�[l[jiPQ0TRU�[eQ�U
[�I�f�[eiNTR^l^jQ�k�[jTRI�U [eI3k&ORV�TRG XjTvc�i�[e^nI�Xlk�I�U�[eQ&^Z[�Y�I�MPXnXjTvc�i�[e^<[jI
_yI�Xd]�_EXdTv[d[eQ&UrQ&U�[eTvXjQ&O�Y�S
Y�Y�I�M K XeV�[eiPQ�X � [jiPQDTvU
[jQ&U�[?Tv^�[jI<QwzLQ&Xdk&Tv^jQ�[jiPQDXjTvc�i�[�[jI<k&I�U
[jXjI�O�[eiNQ
KPTR^Z[eXjTvSPMN[jTRI�UlI�f}KPQ�XjTv|�V�[jTv|�QuI�Xgk&I�OvORQ�k�[eT�|�Q?_aI�Xj]
^�SWV�^dQ&K�I�U�[jiPQ � XjI�c�XjV�G�s
� UðV�KNKPTv[jTRI�U � GJQ&XjQ�V�c�c�XjQ�c�V�[eTvI�U1I�f?V�UPI�[jiPQ&X�_aI�Xj]1UPI�[�SPV�^jQ�KðI�U3[eiPQ � XjI�c�XeV�G _ETv[ei3[eiNQ
� XdI�c�XjV�G:¾!I�X
_ETv[ji�V�_aI�Xj]�SWV�^jQ�K�I�Uu[jiPQ � XdI�c�XjV�GsÁxI�U�Vg|�I�ORMNG�Q�I�fNVg^d[jI�XeV�c�Q�I�X�KPTR^Z[eXjTvSPMN[jTRI�U
G�Q�KPTRMPGhKPI%Q&^EUPI�[ESPXdTRUPc�[jiPQqI�[eiPQ�Xg_yI�Xd]<MPUPKNQ&XE[eiPQq^jk�I�oxQ�I�f}[jiPTR^E��TRk�Q&UP^dQ�s

hNs�µ�I�M¶G�V�Y/k&I�o�Y�V�UPK�KPTR^Z[eXdTRSPMN[jQJ[jiPQ � XdI�c�XjV�G ¾ I�X�Vn_yI�Xd]/SWV�^dQ&K4I�U�Tv[ � MPUNKPQ&X��LQ&kw[eTvI�U Ü Á
TRUlI�S � Q�k�[Ek�ILKPQuI�XgQwzLQ&k�MN[\V�SNORQ?f!I�XdG MPUPKNQ&X�[eiNQ?[eQ&XdG�^gI�f=�%Q&k�[jTRI�UN^{f�V�UPK Ü V�S�I�|�QuoPXjI�|%TRKPQ�K
[eiWV�[gY�I�MÚV�OR^jI�KNI�I�UNQ�I�f}[jiPQuf!I�OROvI�_ETvUPcPm

¾ V;ÁlF�k&k�I�GJoWV�U�Y)Tv['_ETv[ji2[eiNQrk&I�G�oPOvQ�[jQ�k�I�XjXdQ&^joxI�UPKNTRUPc�GbV�k\iNTRUPQ/�`XjQ&V�KWV�SNORQn^jI�MNXjk&Q�k&I%KPQ �
_EiPTRk\i�GDMN^d[=SxQ�KPTv^d[jXjTRSNMN[eQ�KDMPUPKPQ�X�[eiNQy[eQ�XjGJ^�I�f��LQ�k�[jTRI�UP^§fgV�UPK Ü V�S�I�|�QyI�U�V�GJQ&KPTvMPG
k&MP^Z[eI�G�V�XjTvOvY�MP^jQ�K�f!I�Xg^jI�f·[`_yV�XjQ�TRU�[jQ&Xjk\iPV�UPc�Q K I�X �

¾!S�ÁlF�k&k�I�GJoWV�U�Y'Tv[A_ETv[ji<Vq_EXjTv[d[eQ�UbI	­�Q&X � |�V�OvTRK'f!I�X�V�[aORQ�V�^d[A[eiPXdQ&Q�Y�Q�V�Xj^ � [eI�c�Tv|�Q�V�U�Y�[jiPTRXdK
oWV�Xd[`Y � f!I�XyVDk\iWV�Xdc�Q?UPI�GJI�XjQ�[eiWV�U<Y�I�MPXyk&I�^Z[gI�f~oPi�Y%^jTRk&V�ORO�YJo�Q�Xdf!I�XdG�TvUPc�^dI�MPXjk�Q?KPTv^d[eXdT®�
SPMN[eTvI�U � V?k�I�GJoPORQw[eQyG�V�k\iPTvUPQ6�¡XjQ&V�KWV�SPOvQ�k&I�o
Y�I�f�[eiPQgk�I�XjXdQ&^do�I�UNKPTRUPcu^dI�MPXdk&Qgk&I%KPQ � [eIuSxQ
KPTR^Z[eXjTvSPMN[jQ&K�MPUPKPQ�X�[eiNQ�[jQ&XjGJ^�I�fA�LQ�k�[jTRI�UP^øf�V�UPK Ü V�S�I�|�Q�I�U�V�GJQ&KPTvMPG k�MP^d[jI�GbV�XjTRO�Y
MP^jQ�K�f!I�Xg^dI�f·[`_yV�XjQ�TRU�[eQ�Xjk\iWV�UPc�Q K I�X �

¾!k�ÁlF�k&k�I�GJoWV�U�Y¦Tv[b_ETv[ei¦[jiPQ0TRUNf!I�XdGbV�[eTRI�U2Y�I�M XjQ�k&Q�Tv|�Q�K V�^n[jI1[eiPQ0I	­�Q&X<[jI)KNTR^d[jXjTvSPMN[eQ
k&I�XdXjQ&^do�I�UPKPTRUNc�^dI�MPXdk&QJk&I%KPQ�sd¾ �giNTR^qV�O�[eQ&XdUWV�[jTv|�Q�Tv^qV�OROvI�_yQ�K¨I�UPOvY�f!I�XuUPI�UPk�I�GJG�Q�Xjk&TRV�O
KPTR^Z[eXjTvSPMN[jTRI�U�V�UPK1I�UNOvY¨TvfgY�I�M1XjQ�k&Q&T�|�Q�K3[jiPQloPXdI�c�XeV�G TvU4I�S � Q�k�[�k�ILKNQ<I�XDQ{zNQ�k&MN[eV�SPOvQ
f!I�XjG�_ETv[ein^dMPk\iÚV�U�I	­�Q&X � TRU�V�k�k&I�XdK�_ET�[ei��LMPSP^dQ&kw[eTRI�U�S�V�SxI�|�Q�sÒÁ

�giPQ�^dI�MPXjk�Q�k�ILKPQEf!I�XaVq_aI�Xd]JGJQ�V�UP^�[jiPQ�oNXjQ�f!Q�XjXdQ&K�f!I�XjG I�f
[jiPQE_yI�Xd]�f!I�XAGbV�]
TvUPc�GJI%KPTvpWk&V��
[eTRI�UP^=[eIqTv[&s � I�X�V�U�Q{zNQ�k&MN[eV�SPOvQE_aI�Xd] � k�I�G�oNORQ�[jQg^jI�MNXjk&Q�k&I%KPQgGJQ�V�UN^aV�OROL[jiPQE^jI�MNXjk&QEk�ILKPQgf!I�X
V�ORO=GJI%KPMPORQ�^uTv[qk�I�U�[\V�TvUP^ � oPORMN^�V�U
Y¨V�^j^jI%k&TRV�[eQ�K�TvU�[eQ&XZf V�k&Q'KPQwpWUPT�[eTRI�U0pPORQ&^ � oNORMP^u[eiNQJ^dk&XdTRoN[j^
MP^jQ�Kð[eI�k&I�U�[eXdI�OEk&I�GJoPTvO³V�[jTRI�U3V�UNKðTRUN^d[\V�ORO³V�[eTRI�U1I�f�[jiPQrQ{zNQ�k&MN[eV�SPOvQ�s Û�I�_aQ�|�Q�X � V�^bV¨^do�Q/�
k&T³V�O QwzLk�Q&oN[jTRI�U � [jiPQu^jI�MPXjk�Q�k�ILKNQuKPTR^Z[eXjTvSPMN[jQ&KnUPQ&Q�KnUPI�[ETRUNk&ORMNKPQuV�U�Y
[eiPTvUPc�[eiWV�[ETR^�UPI�XjG�V�ORO�Y
KPTR^Z[eXjTvSPMN[jQ&K�¾ TvU4Q&T�[eiPQ�XD^jI�MPXjk�QlI�XDSPTvUWV�XdY¨f!I�XdGsÁu_ETv[ei�[eiPQlG�V � I�X�k&I�GJo�I�UPQ&U�[e^�¾!k&I�GJoPTvORQ&X �
]�Q&XdUPQ&O � V�UPK/^dIlI�U�ÁEI�f�[eiPQ�I�o�Q�XeV�[jTRUPc�^dY%^d[jQ&G I�UÚ_EiPTRk\iÚ[jiPQDQwzLQ�k&MN[eV�SPORQ�XjMPUP^ � MPUPOvQ&^j^�[eiWV�[
k&I�GJo�I�UPQ&U�[�Tv[j^jQ&O�f}V�k&k�I�G�oPV�UPTRQ�^�[eiPQqQ{zNQ�k&MN[eV�SPOvQ�s
� f�KNTR^d[jXjTvSPMN[eTvI�U¶I�f�Q{zLQ&k&ML[\V�SPOvQlI�X�I�S � Q&kw['k&I%KPQ<TR^�GbV�KNQ<S�Y¶I	­�Q&XdTRUPcÚV�k&k�Q&^j^�[jI/k&I�o�Y¶f!XdI�G
V�KPQ�^jTRc�UWV�[eQ�K¶oPORV�k&Q � [jiPQ&U�I	­ Q�XjTvUPc�QBn
MPTv|�V�OvQ&U�[DV�k&k&Q�^j^�[jI�k�I�o�Y�[jiPQJ^jI�MPXdk&Q�k&I%KPQJf!XdI�G [eiNQ
^eV�GJQ�oNO³V�k�Q�k�I�MPU�[e^yV�^aKNTR^d[jXjTvSPMN[eTvI�U'I�f
[jiPQ�^dI�MPXdk&Q?k�ILKPQ � Qw|�Q�Ub[eiPI�MPc�ib[jiPTRXdK�oWV�Xd[eTvQ&^aV�XjQ�UPI�[
k&I�GJo�Q�OROvQ&K<[eI'k�I�o�Yl[eiPQq^jI�MPXjk�Q�V�ORI�UPc�_ET�[eil[eiPQqI�S � Q&k�[�k�ILKPQ�s

�Ps�µ�I�M/GbV�Y�UPI�[uk�I�o�Y � GJILKNTvf·Y � ^jMNSPORTvk&Q&UN^jQ � I�X?KPTR^Z[eXdTRSPMN[jQ�[jiPQ � XjI�c�XjV�G QwzLk&Q�oN[�V�^?QwzLoPXdQ&^d^jOvY
oPXjI�|%TRKPQ�K2MNUPKPQ&X�[jiPTR^'��TRk�Q&UP^dQ�s3F�U�Y3V�[j[eQ�G�oL['I�[eiPQ�Xd_ETv^jQl[eI0k&I�o
Y � GJILKNTvf·Y � ^dMPSPOvTRk&Q�UP^jQnI�X
KPTR^Z[eXjTvSPMN[jQ�[eiPQ � XjI�c�XeV�G�TR^�|�I�TRK � V�UNK'_ETvORONV�MN[eI�GbV�[jTRk&V�ORO�Yu[eQ&XdG�TvUWV�[jQyY�I�MNX�XdTRc�i�[j^�MPUPKPQ�XA[jiPTR^
��Tvk&Q�UP^jQ�s3Û�I�_yQw|�Q�X � oWV�XZ[eTvQ&^D_EiPI0iWV�|�Q�XjQ�k&Q�Tv|�Q�K2k�I�oPTvQ&^ � I�X�XdTRc�i�[e^ � f!XdI�G Y�I�M)MPUPKPQ�X'[jiPTR^
��Tvk&Q�UP^jQ'_ETROvO=UPI�[�iWV�|�QJ[eiPQ�TRXuOvTRk&Q�UP^jQ�^�[jQ&XdG�TvUWV�[eQ�K0^jIrOvI�UPc�V�^q^jMNk\i4oWV�XZ[eTRQ�^qXjQ&G�V�TvU¨TvU¨f!MNORO
k&I�GJoPORTRV�UPk�Q�s
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Ý sgµ�I�M4V�XdQ�UPI�[�XdQGn
MPTRXdQ&K¶[jIÚV�k�k&Q�oN[�[jiPTR^���TRk&Q�UP^jQ � ^jTvUPk&Q'Y�I�M4iWV�|�Q<UNI�[�^dTRc�UNQ&K¶T�[�snÛ�I�_aQ�|�Q&X �
UNI�[eiPTvUPc�Q&OR^dQyc�XjV�U�[e^�Y�I�M�oxQ&XdG�Tv^j^dTRI�Uu[eI�G�I%KPTvf·Y�I�X~KPTR^Z[eXjTvSPMN[jQ�[jiPQ � XjI�c�XeV�GÊI�X}T�[e^~KPQ&XdTv|�V�[eT�|�Q
_aI�Xd]%^�s=�giPQ�^jQ�V�k�[eTvI�UP^~V�XdQaoPXdI�iPTvSPTv[jQ&KqS�Y�ORV�_4Tvf%Y�I�M�KPI�UPI�[}V�k&k�Q&oN[}[eiPTv^~��Tvk&Q�UP^jQ�s��giPQ�XjQ�f!I�XjQ �
S�Y/GJI%KPTvf·Y%TRUNc<I�XuKPTv^d[eXdTRSPML[eTRUNc<[eiPQ � XjI�c�XeV�G ¾ I�XqV�U�YÚ_aI�Xd]ÚSWV�^dQ&K¶I�U0[jiPQ � XjI�c�XjV�GçÁ � Y�I�M
TvUPKPTvk�V�[jQ?Y�I�MPX�V�k&k�Q&oN[eV�UPk�Q�I�f}[eiPTv^���TRk�Q&UP^dQ�[jIbKPIJ^jI � V�UNKÚV�OvO
Tv[j^�[jQ&XjGJ^�V�UPK�k&I�UPKNTv[eTvI�UP^gf!I�X
k�I�o�Y%TRUPc � KPTR^Z[eXjTvSPMN[jTRUPc�I�XgGJI%KPTvf·Y%TRUNc�[eiPQ � XjI�c�XeV�G I�X�_yI�Xj]
^�SPV�^jQ�K�I�U�Tv[&s

+ s � V�k\i2[eTRGJQ<Y�I�M§XjQ�KPTR^Z[eXjTvSPMN[jQn[jiPQ � XdI�c�XeV�G ¾ I�X�V�U�Y1_aI�Xj]3SWV�^dQ&K§I�U2[eiNQ � XjI�c�XeV�GçÁ � [eiPQ
XdQ&k�TRoPTvQ&U�[�V�MN[eI�GbV�[jTRk&V�ORO�Y�XdQ&k�Q&Tv|�Q&^�VJOvTRk&Q�UP^jQuf!XdI�G [eiPQqI�XdTRc�TvUWV�O
OvTRk�Q&UP^dI�X�[eIJk&I�o�Y � KPTv^d[jXjTRSNMN[eQ
I�XuG�I%KPTvf·Y�[eiPQ � XjI�c�XeV�G ^jMPS � Q�k�[�[eIn[eiPQ�^jQ'[eQ�XjGJ^�V�UPK�k�I�UPKPT�[eTvI�UP^&sDµ�I�M¨G�V�YÚUPI�[�TRGJo�I�^jQ
V�U
Y0f!MPXZ[eiPQ�X�XdQ&^d[jXjTvk�[eTvI�UP^�I�U�[jiPQ<XjQ�k&TvoPTRQ�U
[j^G�~QwzLQ&Xdk&Tv^jQ<I�fy[eiPQ�XjTRc�i
[j^�c�XjV�U�[eQ�K4iPQ&XdQ&TvU
snµ�I�M
V�XjQuUPI�[�XdQ&^joxI�UP^dTRSPOvQ?f!I�XgQ&ULf!I�Xjk�TRUPc'k&I�G�oPOvT³V�UNk&Q?S�Yl[eiNTRXjKloPV�Xd[jTRQ&^g[jI'[jiPTR^E��Tvk&Q&UN^jQ�s

�%s � f � V�^aVuk�I�UP^jQBn
MPQ&UPk�Q?I�f V�k�I�MPXZ[ � MPKPc�GJQ&U�[�I�XAV�OvORQ&c�V�[eTvI�UDI�f�oWV�[jQ&U�[�TRUNf!XdTRUPc�Q�G�Q�U�[�I�X�f!I�XAV�U�Y
I�[eiPQ�X�XdQ�V�^dI�UC¾!UPI�[�ORTvG�T�[eQ�K�[eI�oWV�[jQ&U�[�TR^j^dMPQ&^AÁ � k&I�UNKPTv[jTRI�UP^�V�XdQETRGJo�I�^dQ&K'I�U'Y�I�M[¾!_EiPQw[eiPQ�XaS�Y
k�I�MPXZ[}I�XjKPQ�X � V�c�XjQ�Q&GJQ&U�[~I�X�I�[eiNQ&Xd_ETv^jQ�Á
[jiWV�[~k&I�U
[jXeV�KNTRk�[�[jiPQAk&I�UPKNTv[eTvI�UP^�I�fL[eiPTv^~��Tvk&Q�UP^jQ � [jiPQ�Y
KNI<UPI�[uQ{zLk&MP^dQ'Y�I�MÚf!XjI�G [jiPQ�k&I�UPKPTv[jTRI�UN^�I�f�[jiPTR^?��Tvk&Q�UP^jQ�s � f�Y�I�M/k�V�UPUPI�[uKNTR^d[jXjTvSPMN[eQ�^jInV�^
[jIb^jV�[eTv^df·Y�^jTvGDMPOv[eV�UPQ�I�MP^jO�Y<Y�I�MPX�I�SNORTRc�V�[eTvI�UP^gMPUPKNQ&X�[jiPTR^���TRk&Q�UP^jQ�V�UPK/V�U
Y�I�[jiPQ&X�o�Q�Xd[jTRUPQ�U
[
I�SPORTvc�V�[eTvI�UP^ � [eiNQ&U)V�^'V/k&I�UN^jQGn
MPQ�UPk&QnY�I�M2G�V�Y¶UPI�['KPTR^Z[eXjTvSPMN[jQb[eiPQ � XdI�c�XeV�G V�['V�ORO s � I�X
Q{zNV�G�oNORQ � TvfWV�oWV�[jQ&U�[�OvTRk&Q�UP^jQA_aI�MPORK�UPI�[}o�Q�XjGJTv[~XjI�Y�V�Ov[`Y;�¡f!XdQ&QyXdQ&KPTv^d[jXjTRSNMN[eTvI�U�I�fP[eiPQ � XdI�c�XjV�G
S�YÚV�ORO�[eiPI�^jQD_EiPInXjQ�k&Q�Tv|�Q'k�I�oPTRQ�^?KPTvXjQ&kw[eO�YrI�X�TRUPKPTvXjQ�k�[eO�Yn[eiPXdI�MPc�iÚY�I�M � [eiNQ&U/[eiPQ�I�UPOvY�_�V�Y
Y�I�M'k&I�MNORK'^eV�[jTR^Zf·YDSxI�[ei'Tv[�V�UPK'[eiPTv^���TRk&Q�UP^jQg_aI�MPOvKJSxQg[eIuXdQ�f!XeV�TRU'Q&U�[eTvXjQ�OvY�f!XjI�G�KPTR^Z[eXjTvSPMN[jTRI�U
I�f}[jiPQ � XdI�c�XjV�G�s
� f�V�U
Y2oxI�Xd[jTRI�U2I�f?[eiNTR^b^dQ&kw[eTRI�U¦TR^JiPQ&OvK§TRU�|�V�ORTvK2I�XbMPUPQ�UNf!I�Xdk&Q�V�SPORQÚMNUPKPQ&X<V�U�YðoWV�Xd[eTvk&MPORV�X
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