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@BA�CEDGFIHJDLKMDLN�OQPRN>SUT�DGN�OQDLN>VWDGKXPRNZY�P[HJKQOQ\^].H`_>DGHbac]�S.P[V

d^eBfhgBiUj-kmlonplqd"r.sut�lwvxiyf{z}|W~�~��W���Jd[iyv��bnp����|/f[������������lWn[l�d^�Gv���f6���oe����E���E�q���`���B�`���o ¡eB¢x£M¤ �B�¥��¦
e��> §|W~�~��o�J�Bd^�Lv���f����oe�������eB¢x£M¤ �B�+�be������M¨G����¦ A

d[©If�ª�i�ªI«Jg�¬Ej&dMk ­.®¯�"°/d[i>v�«Jf±z²°W|WsxlW³�~��o®G´`°/d[i>v�¬�f±z¶µ·´Msxt"|o¸¹tMsLd^«`v�¬�f[�hº »M|W�p�¼d[i>f^f.�������"�±­.®¯��°�d^�Gv���f
�½�oe����-����¤ �)��¾������o ���¤ £^�§�¿�B�J¢x�2��¦�À/°W|WsxlW³�~��o®G´`°qd^�Gv���f����oe��������±¤ �)£^���2���B�`¢x�����oÁM¾I¤ ���o �£^�8¢�e�¾����
�6£^�§�[eBÂ�Â¯�`ÃB���`¦�À>´`sut�|W¸¹tMsLd^�Gv���f-���oe����6��Ä¥��Àwe��I ½»Q|W�[�¹d[iyf����oe������ iÅ�[eBÂ�Â ���`ÃB���`¦ A

d^¢�f§®¯´`�Æ��d"ÇÈtLf²º g�ÉÊjIkmn[~���¸¹|W~�Ë"tGd[É¡vMÇ§�W~�Ì`tM��fÍzÎ®¯~�ËM��tWd&ÏG�W®qvxÉ¡f[�ÐÀ&���������b®¯´M����d[iyf����oe������ i¶¤ �
¾�Ñ�Â ¨q¦�Àq®G~�ËM��tod^�Gv���f)���oe���������¤ �-e��X¾��I¢�Â �����.��¦�À�e��> bnp~��"¸¹|W~�Ë�tGd^�Lv���fq�>e���¤ £M¦ ���"£Me��I �e��` ����oe��>¤ ��Ñ A

d^ �f<g�¬Ej/np~���¸¹|W~�Ë�tGd^¬&v[Ò±´M°W¸�fÅº g�«�Ó�jIkm��¸¹|Ws�¸¹t"l�d^«�Ó�v�¬�fEzÔg�«"Õ�jIk µ·t�ÖM®¯|W�Ðd^«JÓ�v�«�ÕBfEz
��¸¹|Ws�¸¹t�lwd^«�ÕBv�¬�f[���ÐÀ
���������Z�"¸¹|Ws�¸¹t"lwd^�Lv���f<���oe����¡���Í��£Me���£^�o ×��¦�À�e��I ¥np~��"¸¹|W~�Ë�tGd^�Lv���f<e��I ¥t�ÖM®¯|W�Ðd^�Lv���f��Ie�ÃB�Í£^���o¤ �
�"£Me��I �e��` h�½�oe��I¤ ��ÑB� A

d[�of�ª�i%jØk ­Lt`s����W~>d[i>f�zÙd[ª�ÚÍÛ`t"´Mt`¸¹|Ws�np|W~Id[Ú�f²º lWn[�"��npÌ`tM�Jd[iyvxÚqf^f²º �"¸¹®`­.n[lqd[i>f[�ÐÀ¯���������'­LtMs��"�o~Ød[iyf
�½�oe����Ü� i¥¤ �Üe��q�������B�I¦�À�ÛMt�´Mt`¸¹|Ws�n[|W~Id[i>f6���oe����<� iU¤ �<e�ÃB��ÑB��£Me��J¤�e��I¦�À-lWn[�"��npÌ`tM�Jd[iyvxÚqf6���oe����<� i
 �¤ �`Â�¤ ÝB����Ú�¦�Àwe��I §��¸¹®`­.npl�d[i>f����oe����6� i¶¤ ����£^¾��I¤� �¦ A

d^�^f�ª�i>vxÚÈj>k ­GtMs��"�W~>d[iyfÞzß�"��|Ws�¸�d[ÚqfÞzàÛ`t"´`tM¸¹|Ws�np|o~Ød[Ú�fUº µ·�"��|Ws�¸�d[i>f[�Ðá�£^���b¤ �G£^���I ��o %¤ �L£^���"������â
£Me�£M¤ �B���-�����B¾IÂ� �©q�8¢�Â �oe����������oÀ&Ñ�¤ ÃB���È£^���bÂ�e��"£������B©IÂ �o� A

d[Ñ�fhgBi%jØkmã"|os�ã�tMsGd[i>f�z�ª�ÚØ��|W~wd[Ú�f�zäµ·�"°W|oÛMtM�Jd[Ú�vxÚ�f+º �"°W|oÛMtM�Jd[iyvxÚqf[�ÐÀ����������bã�|Ws�ã�tMsLd[i>f��½�oe����
� i+¤ �6e�©>e���©q���`¦�Àw��|o~Ød[iyf����oe������ iÅ¤ �6e8�Xe��I¦�Àwe��I È��°W|WÛ`tM��d[iyvxÚqf��½�oe����6� i%���Ie^ÃB���-¨q¦ A

å H`æ�_IDGHbVo]�ç¡çÞDLN�OMKLè

d^eBfhé8�B��£��q���B�IÂ �b�Xe��Ie�ÑB�o 8£^�Í ��X£^�I¤ �-�����B©IÂ �o�ê£^��ÁM¾I¤ £^�2�"�oe����B�Ie�©IÂ �6��ëL£^���I  A�ì �������'�c�������������
�8¤ ���B�Ü�8¤ ��£Me�ÝB���hd^�¿�B�����I¤�¢¼�Þ���§�q��¤ �L£^���·���"�� ��o B¾I¢x£^�o �f^À±Â�¤ ÝB��d @ f����B£<�¿��Â�Â �`�6¤ ��Ñ%£^���%Â ��£^£^���"â
¢�e��"�+¢x�B�GÃB���G£M¤ �B���Å���B�Ü�����o �¤�¢�e�£^�oÀ�Ã¯e��`¤�e�©>Â �+e��> :¢x�B����£Me��L£Ü�IeB�½���Íe��> :d^íBfÜ�[eB¤�Â�¤ ��Ñ¶£^�¶�IÂ�eB¢x�
�>e������L£^�����`¤ ��e�£�£^���8e��������B���J¤�e�£^�'�IÂ�eB¢x��� A

d[©If<î������q��¤ �G£)��e��' ��o B¾I¢x£^�o 8���B�·�oeB¢¼�b�>e���£MÀ.¤ �E���I¤�¢¼�8£^���-��£^¾I ����G£��[eB¤�Â �o Ed[�B���X¤ �"���o �f�£^����ëG�IÂ�eB¤ �
���Ie�£6 ���£^���o¤ �-�����o �¤�¢�e�£^�������oe�� Ayï £��½e������oÁM¾I¤ ���o �£^�% �������Àwe��-��£Me�£^�o È¤ �§£^���½��ëqeB�½�IÂ �b�������
£^���'�����B©IÂ �o�ð����£ A

d^¢�fhñ��������`eBÂ�Â ¨%£^���������·���������E�����B©>Â �o�����6¤ £^�²d^eBf A é§e��G¨È��£^¾> ����L£^�X�����"���o b¾��§��¤ £^�+d[©>f A�ò �����
e��"ÑB¾��o Íe�©q�B¾�£Xg�¬<â'���B�`¢x�oÀq©�¾�£��[eB¤�Â �o Ü£^�Ü��£Me�£^�X£^�Ie�£X¤ £8¤ �½£^���h�X¤ �I¤���¾I�ä���B�`¢x�����oÁQ¾>¤ ���o �d^ó @
�q��¤ �G£Mf A î±£^�������Í¢x�����IÂ ��£^�oÂ ¨ðe^ÃB��¤� B�o ¥�¿�B�J¢x���Íe��> ¡�J¤��X¤�Â�e��Ü���L£M¤ £M¤ ���Þd^ó2íÈ�q��¤ �G£^�`f A�ô ���B£^�����
�"�oÂ�e�£M¤ ÃB�oÂ ¨õ¢x���X�½�B�ð�8¤ ��£Me�ÝB�¶¤ �Ü�IÂ�eB¢�¤ ��ÑUzö¤ ����£^�oeB ¡���'º ¤ �Z�����½�§�IÂ�eB¢x��� A�÷ ¤ �IeBÂ�Â ¨oÀ��������
�"£^¾I ����G£^�c���oe��`Â ¨8ÑB�B£2d^¢�f^ÀG©�¾�£����B��ÑB�B£±£^�h¤ �I¢�Â ¾I ���£^�Ie�£±£^���ÈøÐ£Ð�c��ùXg�iyg�Ú���������£Me���£^�o �£^����ú�ÑB�G£
�"���B¾IÂ� �©q�X ��o���������L£MÀØ¤ A � A µ)«J�QÉ¡û`d[i>vxÚ�f�d^ó @ �q��¤ �G£Mf A

d^ �f ï £-¤ �cÃB����¨h¤ �Ie������"�B���`¤�e�£^��£^�6¾������B�q���8£^���`�½��d[£^���`���·�6¤ £^�8�"�����6����������¢�¢x¾������I¢x���c���LÃ¯e��`¤�e�©>Â ���`f
£^�b�����������"���L£-�`¤ ��Ñ�Â �Eüw��Ñ�Â�¤ ���§�����L£^���>¢x����d[�����G£^���I¢x�����B¾�£-���!¢x�B�L£^��ëG£Mf A'ý ��¤ �L£� ��o �¾I¢x£M¤ �B����Ã&e���¨oÀ
eB¢�¢x�B�J �¤ ��Ñ8£^�8����ÃB���`¤ £Ð¨<����£^���'�����B©IÂ �o� A

@



í A�þ<N>PRÿIVoæ�OQPR]�N

d^eBf ï �Í£^��¨�¤ ��Ñ<£^�<¾��I¤���¨��¡e��> ���À/�·�o¦ ���%�¿�B�`¢x�o <£^�<¾��I¤���¨ÈÚÅe��> Í¬�d[Úqv���fc���I¤�¢¼�Z�peB¤�Â �2£^���ÅøÐ�q¢�¢x¾����
¢¼���o¢¹Ý�ùBÀ������§e��I ��� B�����B£�¾��I¤���¨ A

d[©If�����£
	���
������Gd[i>vxÚ�f^v������¯d[i>vxÚ�f^v������&d[i>vxÚ�f��±£^��ÑB��£���	�����	��¥¬�d �/d �Gd[i>vxÚ�f^f^v�!�d �¯d[i>vxÚ�f^v��GdRiyvxÚqf^f"f A
d^¢�f ï �Í£^��¨�¤ ��ÑÜ£^�Ü¾��I¤���¨��¡e��I "��À/�·�o¦ �"�<���B�`¢x�o E£^�<¾��>¤��¿¨��äe��I #�Gd[iyv���f±���>¤�¢¹� �[eB¤�Â �'£^���ÞøÐ�q¢�¢x¾����

¢¼���o¢¹Ý�ùBÀ������§e��I ��� B�����B£�¾��I¤���¨ A
d^ �f�����£$	���
�i%�B¬�d'&�v��-f^v��%���-vxÚ(�)&�v�*+���,�6£^�XÑB��£-��	�����	��¥¬�d^¬�d'&�v���f^v�¬�d'�-v�¬�d'&�v���f^f^f A

.BA0/21[æ43IKQæ41cYI]�HJç

d^eBfhµ65'd[i>f87�5'd[i>f�d[�B�JÀ��¿�B�-¨B�B¾h�`¤����IÂ�¤ ú>¢�e�£M¤ �B�I¤ ��£^�`À:9<;��>û`f A
d[©If�52d[i>f�7Èµ=5'd'> @ f^À����I¤�¢¹�¶eBÂ ���8�J¤����IÂ�¤ ú����-£^�?9�;@�yû ABA �B£^�6£^�Ie�£�£^���2i>¦ ��¤ �È£^���2£Ð�c�8�Ie���£^�-���/£^���

¤��½�IÂ�¤�¢�e�£M¤ �B�¶e��"�Ü~��W¸.£^���½�`eB���'Ã&e��`¤�e�©IÂ � A
d^¢�f ì �������¡e����¡eB¢x£^¾IeBÂ�Â ¨¥íÍe����"�·�����8£^�Í£^�I¤ �X�B���oÀ)©/�o¢�e�¾����<���)�"�����¡eB��©>¤ ÑB¾I¤ £Ð¨¥¤ �²£^�������B�`��¾IÂ�e A

ï ��¨B�B¾�¤ �G£^����������£X£^���h�MÃB���`eBÂ�Â���£^��¾>¢x£^¾����<£^�¡©q�C� º d'&êzED2f�d^e��8�½e��%¤ �G£^���I ��o �f^À�£^������¤ £
£^�Je����`Â�e�£^����e��I ��`¤����IÂ�¤ ú�����£^��j
52d'> @ f
µ65'd^¬�d'> @ v�>)íBf^fF7hµ=G2d'> @ vxÚqf87�5'd[Úqf
©G¨Ü£^���8����Â�Â �M�6¤ ��Ñ� ����`¤ Ã&e�£M¤ �B�Ij
H µqª�i§j�d'52d[i>f)ºäª�ÚÜjØk 5'd[iyf)ºI52d^¬�d[i>vxÚ�f^f[�.zhµqª�ÚÜjØk G2d[iyvxÚqf·ºJ5'd[Ú�f[�uf
@ µqª�i§j�d^µ65'd[i>f87�ª�ÚÜjØk µ=52d[i>f87�52d^¬�d[i>vxÚ�f^f[�.zhµqª�ÚÜjIk µ=G6d[i>vxÚ�f87�5'd[Ú�f[�uf
í g�i%j&µ)d^µ65'd[i>f87�ª�ÚÜjØk µ=52d[i>f87�52d^¬�d[i>vxÚ�f^f[�.zhµqª�ÚÜjIk µ=G6d[i>vxÚ�f87�5'd[Ú�f[�uf

g�i%j&d'5'd[iyfwzhµqª�ÚEjIk µ=52d[i>f87�5'd^¬�d[iyvxÚqf^f[�qz<µqª�Ú<jØk µ=G2d[iyvxÚqf�7�5'd[Ú�f[�uf
g�i%j&d'5'd[iyfwzhµqª�ÚEjIk µ=52d[i>f87�5'd^¬�d[iyvxÚqf^f[��7�ª�Ú<jIk µ=G2d[iyvxÚqf(7�5'd[Úqf[�xf
g�i%j&d'5'd[iyfwzhg�Ú<j&µ-k µ=52d[i>f87�5'd^¬�d[iyvxÚqf^f[��7�ª�Ú<jIk µ=G2d[iyvxÚqf(7�5'd[Úqf[�xf
g�i%j&d'5'd[iyfwzhg�Ú<jØk 5'd[iyfwzhµ=5'd^¬�d[iyvxÚqf^f[�K7�ª�ÚEj>k µ=G2d[iyvxÚqf87�5'd[Úqf[�Ðf

. d'5'd'> @ fØz¡k 52d'> @ fØzhµ65'd^¬�d'> @ v�>)íBf^f[��7�ª�ÚEj>k µ=G2d'> @ vxÚ�f87�52d[Úqf[�uf
L ~��ÜËM°W|W~�´Mt
M ª�ÚEj�d'52d'> @ fØz¡k 5'd'> @ fØzhµ=52d^¬�d'> @ v�>)íBf^f[�K7Åk µ=G2d'> @ vxÚ�f87�52d[Úqf[�uf
N ª�ÚEj�d'52d'> @ fØz¡k 5'd'> @ f�7hµ=G6d'> @ vxÚ�f87�5'd[Ú�f�zhµ=5'd^¬�d'> @ v�>)íBf^f�7hµ6G2d'> @ vxÚ�f87�5'd[Ú�f^f
NBAOM ª�ÚEj�d'52d'> @ fØz<µ=52d^¬�d'> @ v�>)íBf^f�7Èµ=G2d'> @ vxÚ�f87�52d[Úqf^f
P 5'd'> @ f

µ=5'd^¬�d'> @ v�>)íBf^fF7<µ=G2d'> @ vxÚqfF7�5'd[Úqf
©�¾�£2¤���¨B�B¾¶¤ �L£^���"������£^£^�o È¤ £�£^�X©q�8d'�:ºI&�f�z�D2f^À�¤ £�©q�o¢x�������`j
52d'> @ f
µ65'd^¬�d'> @ v�>)íBf
µ6G2d'> @ vxÚ�f87�5'd[Ú�f
©G¨Ü£^���8����Â�Â �M�6¤ ��Ñ� ����`¤ Ã&e�£M¤ �B�Ij

í



H µqª�i§j�d'52d[i>f)ºäª�ÚÜjØk 5'd[iyf)ºI52d^¬�d[i>vxÚ�f^f[�.zhµqª�ÚÜjØk G2d[iyvxÚqf·ºJ5'd[Ú�f[�Ðf
@ µqª�i§j�d^µ65'd[i>f87�ª�ÚÜjØk µ=52d[i>f87�52d^¬�d[i>vxÚ�f^f[�.zhµqª�ÚÜjIk µ=G6d[i>vxÚ�f87�5'd[Ú�f[�Ðf
í g�i%j&µ)d^µ65'd[i>f87�ª�ÚÜjØk µ=52d[i>f87�52d^¬�d[i>vxÚ�f^f[�.zhµqª�ÚÜjIk µ=G6d[i>vxÚ�f87�5'd[Ú�f[�Ðf

g�i%j&d^µ)µ65'd[i>f87�ª�ÚÜjØk µ=52d[i>f87�52d^¬�d[i>vxÚ�f^f[�.z�ª�Ú<jØk µ=G2d[iyvxÚqf�7�5'd[Ú�f[�Ðf
g�i%j&d'5'd[iyfwzhµqª�ÚEjIk µ=52d[i>f87�5'd^¬�d[iyvxÚqf^f[�qz�ª�Ú<jIk µ=G2d[iyvxÚqf(7�5'd[Úqf[�Ðf
g�i%j&d'5'd[iyfwzhg�Ú<j&µ-k µ=52d[i>f87�5'd^¬�d[iyvxÚqf^f[�qz�ª�Ú<jIk µ=G2d[iyvxÚqf(7�5'd[Úqf[�Ðf
g�i%j&d'5'd[iyfwzhg�Ú<jØk 5'd[iyfwzhµ=5'd^¬�d[iyvxÚqf^f[�/z�ª�ÚEj>k µ=G2d[iyvxÚqf87�5'd[Úqf[�Ðf

. d'5'd'> @ fØz¡k 52d'> @ fØzhµ65'd^¬�d'> @ v�>)íBf^f[�qz�ª�ÚEj>k µ=G2d'> @ vxÚ�f87�52d[Úqf[�Ðf
L ~��ÜËM°W|W~�´Mt
M ª�ÚEj�d'52d'> @ fØz¡k 5'd'> @ fØzhµ=52d^¬�d'> @ v�>)íBf^f[�/zÅk µ=G2d'> @ vxÚ�f87�52d[Úqf[�Ðf
NBAOM ª�ÚEj�d'52d'> @ fØz<µ=52d^¬�d'> @ v�>)íBf^fØzÅk µ=G2d'> @ vxÚ�f87�52d[Úqf[�Ðf
P 5'd'> @ f

µ=5'd^¬�d'> @ v�>)íBf
µ=G2d'> @ vxÚ�f87�52d[Úqf

d^ �f�52d'> @ vxi>fF7�G2d[iyv�> @ f87hµ=52d'>)íBvxÚqf�7�>)d'>)íBvxÚ�f
52d'> @ vxi>fF7hµ=>)d'> @ vxiyf87hµ=52d'>)íBvxÚqf�7�>)d'>)íBvxÚ�f
µ6G2d[i>v�> @ f87hµ=>)d'> @ vxi>f�7<µ65'd'>)íBvxÚ�f�7�>)d'>)íBvxÚ�f
©G¨Ü£^���8����Â�Â �M�6¤ ��Ñ� ����`¤ Ã&e�£M¤ �B�Ij

H ª�i>g�ÚÜj�dMk 5'd[iyvxÚqf·ºJG2d[Ú�vxi>f[�.zÅk G2d[Ú�vxi>f)ºJ>�d[i>vxÚ�f[�Ðf�º g�i.ª�ÚEj>k 5'd[i>vxÚ�f)ºJ>)d[iyvxÚqf[�
@ µqª�i>gBÚEj&dMk µ=5'd[iyvxÚqfF7�G2d[Ú�vxi>f[�/zÞk µ=G2d[Ú�vxi>f(7�>)d[i>vxÚ�f[�Ðf�7hgBi�ª�ÚÜjØk µ=5'd[i>vxÚ�f87�>�d[i>vxÚ�f[�
í g�i�ª�ÚÜj�µ)dMk µ=52d[i>vxÚ�f87�G2d[Ú�vxi>f[�/zÞk µ=G2d[Ú�vxi>f(7�>)d[i>vxÚ�f[�Ðf�7hgBi�ª�ÚÜjØk µ=5'd[i>vxÚ�f87�>�d[i>vxÚ�f[�

g�i�ª�ÚÜj�d^µ-k µ=52d[i>vxÚ�f87�G2d[Ú�vxi>f[�K7hµ-k µ=G6d[Úqvxiyf(7�>)d[i>vxÚ�f[�Ðf�7<gBi�ª�ÚÜjIk µ=5'd[iyvxÚqf87�>)d[i>vxÚ�f[�
g�i�ª�ÚÜj�dMk 5'd[iyvxÚqfIz<µ=G2d[Ú�vxi>f[��7Åk G2d[Ú�vxi>fwzhµ6>)d[i>vxÚ�f[�Ðf87hg�i.ª�ÚEj>k µ=5'd[i>vxÚ�f87�>)d[iyvxÚqf[�

. ª�ÚÜj&dMk 52d'> @ vxÚqf>z<µ=G6d[Úqv�> @ f[��7Þk G2d[Ú�v�> @ fwzÈµ=>)d'> @ vxÚ�f[�Ðf�7�ª�ÚEjIk µ=52d'>)íBvxÚqf�7�>)d'>)íBvxÚ�f[�
L ª�i%j�dMk 52d'> @ vxi>fIzhµ=G2d[iyv�> @ f[��7Þk G6d[i>v�> @ fIzhµ=>)d'> @ vxi>f[�Ðf87�ª�ÚÜjØk µ=52d'>)íBvxÚqfF7�>)d'>)íBvxÚ�f[�
M ª�i�ª�ÚÜjIk dMk 5'd'> @ vxiyfØzhµ6G2d[i>v�> @ f[�K7¡k G2d[iyv�> @ fØzÈµ=>)d'> @ vxiyf[�Ðf�7Þk µ=52d'>)íBvxÚqf�7�>)d'>)íBvxÚ�f[���
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z-k µ=G6d[i>v�> @ f87<µ6>)d'> @ vxi>fF7hµ=5'd'>�íBvxÚqf87�>)d'>)íBvxÚ�f[�Ðf
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