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dNW^vÈW^HwnÔUL�!K�d2ILM�YZU�d2Y^�wPudNW^v(�*WXM"W^a�KNILKNM"U�PVU#�!YZU�U"PRgwvRK^���;eCKNM�KN~ÐY^M"K7W^HÔPua��!Y^M�I�W^HJI#�CM"KNM�K�ÎJGwPuU�PRILKÏ~ÐY^M\I�eCK
dNvVW^U�U�PRÊwdNWXI�PuYZHjY^~$vVW^ULKNM-W^d2I�Puq^K�a�WXILKNM"PuW^vgJkjd2KNM"I�W^PuHÉÎ{GCW^vuPuI¶kÆWXILILM"PRg*GoILK�UAPuU�xZPuq^K�H��-�-HyPuHhILM"Y{nCGwd2I�PRYZH
Y^~ÈÎ{GCW^vuPRI�k5U��
K�dNPuÊwdNWXI�PRYZHCU1}#PRI�eÀnoKNÊwHoK�nÆILK�ULI#a�KNI�eCY{nCU;~ÐY^M-vuW^ULKNM�W^d2I�PRq^KÏa7WXILKNM"PuW^vVU;PuU;HoY�}·�!YZU�U�PugwvRK^�
��eoK Pua7�wvRK�a�K�HJI�WXI�PRYZH�Y^~�I�eoK��CM"Y^�
YZU�K�n�ILK�ULI�a�KNI�eoYlnCUÏdNW^HÃg!K I�eoK5PVa��!Y^M�I�W^HhI.gCM�K�WXm{I�eoM�YZGoxZeÃ~ÐY^M
I�eCK�vuW^ULKNM�PuHwnCGCULILM�k�~ÐM�YZaà�wPRK�d2K\�CM�YlnCGCd2I�PuYZHEILY7I�eoK�a7W^U�U#a7WXM�m^KNIN�



÷Öø £¥ùXú�û7¨�¦1ú�üjý0þ�ý

�êH�~�YZvRx^K�HCnCK�H�i$GogwvVPRm�WXI�PuYZHoK�H�}#GoM"noK�HÏg!KNM�K�PRI�UÈ�K�PuvRKNM�x^KNg*HCPuU�ULKQnCPRK�U�KNM(�#M�g!K�PRIÈW^GCUÈi$M"PRY^M"PRIsrWXI�U�x^M^rGCHCnoK�H
q^KNM�rYX�!K�HhI�vuPVd"eJIN�

ÿ����������	��
������������
��	������������
��	�����������
�X�-F��"OQPRILS^� ` ���ÔK�ULK�a7W^HwH����C�����f����e{GCPuvuvuPuKNM��Ni�"q*����rY^}�PuU!Y^~C¡ÆK�HwWXM����.�"O�Y^M"U�GoILSNm{k\W^HCn\���"��W^vuvRK�H �
U�ILK�PuH��C�����-d�m^KNMfa7W^HCH��wt7� T GC�CM��K^� T �"�;k{ILS^�
�
� ` KNMfHCW�k! ��"ìQewWXM"W^d2ILKNM"PRS�WXI�PRYZHjW^HCnÆvuW^ULKNM��
KNM"~ÐY^M �
a�W^HCd2K�Y^~(W7HoKN}·a7WXILKNMfPuW^vå�$�XWXIN�é×c|#n�� í$��F z  ` KNM rYX�!K�HhI�vVPud"e{GCHox7~�KNM�I�PRx^x^K�U�ILK�vuvRIN�

�{�"�C�������#��eJGwPuvuvuPRKNMs�;F��"OQPRILS^� ` �L�ÔK�ULK�a7W^HCH=�-�.��O�Y^M"U�GoILSNm{kâW^HCná���L��W^vuvRK�HCULILK�PVH$ À�L�<HoYZHánoK �
U�ILM"GCd2I�PRq^KØa�KNI�eoYlnÅ~ÐY^ME|#nád2YZHCd2K�HJILM"WXI�PRYZHîa7K�W^U�GoM�K�a�K�HJI�UÀPuHÅ|#n=� í$��F�}�PRI�eÅeCPRxZeÅUL�wW^dNPuW^v
M"K�ULYZvuGoI�PRYZHÀW^HwnÀeCPRxZeÀW^dNdNGoM"W^d2k z  ` KNM�rYX�
K�HJI�vuPudfeJGwHox7~�KNM�I�PRx^x^K�ULILK�vuvuIN�

[ ������t�HCWX�C�!K^��F��"OQPRILS^��t7� � �o��O�YZvuvRKNM������L��W^vuvuK�HCULILK�PuH$ !�"ì�YZa��*W^d2IU�PuHCxZvRK � ~ÐM"K�ÎJGoK�Hwd2k�nCPRYlnoK � �wGCa �
�!K�njì�M&%('$���PÐ�l�-b9vVW^ULKNM"U z  ó �CIN�*ì�YZa7aÏGCH��*),+.-j�h� � � _ õÍ� �^� �^öf�

/10!���2�,�����	354��6�����,7�89�;:(���!�������	<����0!��9��=
�X� ` � �ÔK�ULK�a7W^HwH��¡Ã��iK�vuILS^��\��OQW^GoKNM����C������e{GCPuvuvVPRKNM��!F���O�PuILS^����� ��W^vuvuK�HCULILK�PuHÔGCHwnÉ�.��O�Y^M"U�GoILSNm{k^�
p-HCPRq^KNMfU�PRIsrWXI\t�W^PuULKNMfU�vuW^GoILKNM"H=��F-KNMfa7W^Hhk^�Þ�\���lW^vRqXWl��
� ` KNM"HCWsk^� T ���;k{ILS7bÞ���)FAa.g9>.��F-KNM �
a�W^Hhk! .�"�{K�d2YZHwn¥eCWXM"a�YZHCPVd7x^K�HoKNM"WXI�PuYZH¥PuHÃI�eCKEHCKN} HoYZHwvuPuHoK�WXMÏY^�CI�PudNW^vQa7WXILKNM"PVW^v�OQPuO % ó Ý z  
ì1vRKNY,?A@Ap-�$�Þ�Øõå�X�^�o�söf�

�{�-F��"OQPRILS^� ` ���ÔK�ULK�a7W^HCH=�B�o�"�.������e{GCPuvVvuPRKNM��(����O�Y^M"U"GoILSNmJk0GCHCn����L��W^vVvRK�HCULILK�PuH* .�"ìQeCWXMfW^d2ILKNM"P �
S�WXI�PuYZHâW^HCnÅvuW^ULKNM �!KNM�~ÐY^Mfa7W^HCd2KjY^~�W9HoKN}æa7WXILKNM"PuW^vå�Ô�9WXIN�é× |#KNY{nCk{a7PVGCa noY^�!K�n í$��F z  
ì1vRKNY � �$GoM"Y^�
K�?��(@A�Qì õå�X�^�^�hö�ìQbC>Ï�X�

[ � ` �L�ÔK�ULK�a7W^HwH��{FÏ�"OQPRILS^�D�C�����f����e{GCPuvuvuPuKNM����.��O�Y^M"U�GoILSNm{k.GCHwn.���L��W^vuvRK�HCULILK�PVH$ =�"�{�wWXI�PuW^vVvRk\I¶}�Y �
nwPua�K�HCU�PuYZHCW^v\M�K�ULYZvuq^K�n�dfeCWXM"W^d2ILKNM"PuU"WXI�PRYZH)Y^~�|#n=� í$��F/g
YZGwvRK9U�vVPud2K�U z   ìQvRKNY � ��GoM�Y^�!K�?��(@A��ì
õå�X�^�^�hö-ìQbC>#�o�

�o������t�HCWX�C�!K^�oFÏ�"OQPRILS^�ot�� � �o��O�YZvuvuKNM��{���L��W^vuvRK�HCU�ILK�PuH$ (�L�GCHwWXgwvRK#U"PuHoxZvRK � ~�M�K�Î{GoK�HCd2k�nCPRYlnoK � �wGCa �
�!K�n�ì�ME%('$����P��l�#bâa7Pud2M�Yld"ewPR�yvVW^ULKNM"U z  ó �l� �K�d"eCHCPVdNW^v T Pux^K�ULIN�ÞìQvRKNY � ��GoM�Y^�!K^�
�wWX�!KNM�ì1bF> [
��� [ � Ú õÍ� �^�^_ öf�



Puq i$Gog*vuPRmXWXI�PRYZHoK�H

/G0.�	�������6�	354��6�H���,7�8.��:E��<����0!��.��=
�X�#¡��fiK�vuILS^� ` ���ÔK�ULK�a7W^HwH�������O�W^GCKNM����C������e{GCPuvuvVPRKNM��sFÏ�"OQPRILS^�X���L��W^vuvuK�HCULILK�PuH\GCHwn\����O�Y^M"U�GCILSNmJk^�
p#HwPRq^KNM"U�PRIsrWXI�t�W^PuULKNM"U"vuW^GoILKNM"H��lF-KNM"a7W^HJk^�{���f�lW^vRqXWl�l�
� ` KNM"HwW�k^� T �f�;k{ILS#b(�$� FAa.g9>.�{F-KNM"a7W �
Hhk! z �$M�SNK�GoxZGCHCx�noKNM�SN}�K�PRILK�HI>#WXMfa�YZHCPuU�dfeoK�H�Pua�HoK�GoK�H.HCPud"eJI�vuPuHCK�WXM�K�H\t\M"PuU�I�W^vuv^�áPuU�aÏGoILg!Y^M"WXI
õßOQPuO % ó Ý ö"�5 ` KNM"eCW^HCnwvuGCHox^K�HÀnoKNM T iQF �X�^�o�X�

�{�"�o���#��eJGCPVvuvuPRKNM���FÏ�fO�PuILS^� ` �L�ÔK�ULK�a7W^HCH=�Þ�.�"O�Y^M"U�GoILSNm{kÔW^HCn�������W^vuvRK�HCU�ILK�PuH$ z ¡ÆK�eCM"nCPua�K�HwU�PRY �
HCW^v{W^Go~Ðx^K�v�rYZULILK�b(vuGCY^M�K�ULSNK�HoS�vRKNg!K�HCU"nCW^GoKNM"a�K�U"U�GCHox^K�H\S�GCMÈìQewWXM"WXmJILKNMfPuU�PRKNM"GwHox�noKNM T Y^I�PRKNM"GCHoxZU �
q^KNM�ILK�PuvuGwHox7PuHÀ|-n�� í$��FÏ�A ` KNMfeCW^HCnCvuGwHox^K�HÀnoKNM T i�Fàõå�X�^�^�hö"@ [ Ú � �o�

[ � ` �"�ÔK�ULK�a7W^HCH��#F��"OQPRILS^�J�o���#��eJGCPVvuvuPRKNM������"O�Y^M"U"GoILSNmJk^�;������W^vuvRK�HwULILK�PuH$ z p#HJILKNM"U�Gwd"e{GCHox9nCKNM
t\Y^M�M�K�vVWXI�PRYZHÆSN}�PVU�d"eoK�HÉnoK�Hj�W^ULKNM�K�PRx^K�HwU�d"eCWX~�ILK�HØGCHCnÆnCKNM�Y^�CI�PuU"d"eoK�HK@AGCW^vuPuIsrWXI;q^YZHÉ|-n�� í$��F
t\M"PuU�I�W^vuvRK�H��A ` KNM"eCW^HwnCvuGCHox^K�HEnoKNM T iQFàõÍ� �^�^� öL@\���o� �o�

M 0.�	�N����8.�GOQP	4C����R6<����0!���6�
�X�-FÏ�"OQPRILS^� ` ���ÔK�ULK�a�W^HCH����.��O�Y^M"U�GoILSNm{k9GwHCn0���L��W^vuvRK�HwULILK�PuH$ ���gwU"d"eCvuG�S^g
KNMfPud"eJI.noK�U�O1¡ÉOQb
boY^M"U�dfeJGwHoxZULq^Y^M"eCWXg!K�HCU� z ìQeCWXMfWXmJILKNM"PVU�PRKNM"GCHCxo�T@AGCW^vVPRÊCS�PRKNM"GwHox7GCHCny��K�U�I-q^YZHØHoK�GCK�HyvVW^ULKNM"WXm �
I�PRq^K�HÀm{M"PuULI�W^vVvuPuHoK�HE¡jWXILKNMfPuW^vuPRK�H��A *bQrY^MfnoKNM�m^K�HCHoSNK�PVd"eoK�H�� [ | _ �X� ] ? Ú �

�{�"�o���#��eJGCPVvuvuPRKNM���FÏ��OQPRILS^� ` �L�ÔK�ULK�a7W^HCH=�����fO�Y^MfU�GoILSNm{kÉGCHCny���"��W^vuvRK�HCULILK�PVH$ =��g*U�d"eCvVG<S^g!KNM"Pud"eJI
noK�UAboY^M"U�dfeJGwHoxZU � GCHCnÉ�$HJI¶}�PVd�mlvuGCHoxZULq^Y^MfeCWXg!K�HCU#nCKNM��lI�PR~ÐI�GwHox �#eoK�PuHCvuW^Hwn � i�~ßW^vRS�~frGoM-�êHCHCYsqXW �
I�PRYZH$ z |�K�GCK�¡jKNI�eoYlnoK�HØS�GoM.ìQewWXM"WXmJILKNMfPuU�PRKNM"GwHox GCHwnU@AGwW^vuPRÊCS�PRKNMfGCHox7q^YZHÔ�W^ULKNM�m{M"PuULI�W^vuvuK�H��A 
b rY^M"noKNM�m^K�HCHCSNK�Pud"eoK�H ]^[ ��� ��[^] _ � _ ��?��Z� � �
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) m ���	���6����P	�	8 )
n �#P	
��!�o������,���RT����p.���q/1��������9����� r
�{�u� ì�SNYld"eoMfW^vuULmlP � PRK�eJq^KNM�~�W^eCM�K�H �����\�������\�����\�������\�����\�����\�������\�����\��� Ú
�{��� ` KNM�ILK�PuvVGCHoxZU�PuHweoYZa�Y^x^K�HCPRIsrWXILK�Hæ���\�������\�����\�������\�����\�����\�������\�����\��� _

�{���{�u� �M"W^HCUL�!Y^M�IL�wM�Y^SNK�U�ULK �����\�������\�����\�������\�����\�����\�������\�����\��� _
�{���{��� ` KNM�ILK�PVvuGCHoxZULm^Y{KNÓ7S�PRK�HJI����\�������\�����\�������\�����\�����\�������\�����\��� ]
�{���{� [ t\YZHwULI�PRI�GoI�PRYZHCK�vuvRKAp#HJILKNM�m rGCeCvuGCHCx �����\�������\�����\�����\�������\�����\��� �
�{���{� � t\YZHCSNK�HhILM"WXI�PuYZHCULq^KNM�ILK�PuvVGCHox�K�HJI�vuW^Hox7noKNM � GCd"eJILM"PudfehI�GCHCx �\�������\�����\��� �N�

�{� [ ¡jY^M��weoYZvRY^xZPVU�d"eoK.FAM"GCHCnCvVWXx^K�HË���\�������\�����\�������\�����\�����\�������\�����\��� � [
�{� [ �u� ��W^dfeCULI�GCa7U�~ÐY^M"a7K�H �����\�������\�����\�������\�����\�����\�������\�����\��� � [
�{� [ ��� �ÍHCHoKNM�K�¡jY^M��weoYZvuY^xZPRK������\�������\�����\�������\�����\�����\�������\�����\��� �2�

- s �,�N��R�709��t��,���������� )�u
[ �u� i$eJklU�PRmXW^vuPuU�dfeoK\�$PRx^K�HCU"d"eCWX~�ILK�HÀq^YZHjvVW^ULKNM"WXm{I�PRq^K�HÆboK�ULILm�rY^M��!KNM"a7WXILKNMfPuW^vuPRK�Hò�\�����\��� �s�

[ �u�X�u� FAv�rW^ULKNMñ�������\�����\�����\�������\�����\�������\�����\�����\�������\�����\��� �s�
[ �u�X��� ó ÒoPunoK �������\�����\�����\�������\�����\�������\�����\�����\�������\�����\��� � ]
[ �u�X� [ b(vuGoY^MfPunoKÃ�����\�����\�����\�������\�����\�������\�����\�����\�������\�����\��� � �

[ ��� �KNM"a7U�dfeoK�a7W7GCHwn rp�g!KNM�xwrW^Hox^K.vuW^ULKNM"WXm{I�PRq^KNM;�êYZHoK�H ���\�����\�����\�������\�����\��� �X�
[ ���{�u� �{K�vuILK�HoK���M"nCK�H¥�����\�����\�������\�����\�������\�����\�����\�������\�����\��� �X�

[ � [ ó �CI�PVU�d"eoK��-HoM�KNxZGwHox7a7PRI T PRYlnoK�HCvuW^ULKNMfHñ�\�����\�������\�����\�����\�������\�����\��� �l�
[ � [ �u� T PRYlnoK�HCvuW^U�KNM"ULILM"Gom{I�GoM�K�Hð�\�������\�����\�������\�����\�����\�������\�����\��� �^�

[ � � ��WXILK�HCxZvRK�Pud"e{GCHox^K�HÆ~frGoM�m^YZHhI�PuH{GCPRKNMfvuPud"eEW^Hox^KNM"KNx^ILK.��W^U�KNM ���\�����\�������\�����\��� ���
[ � �o�u� ��PuHoÑwG<SÏq^YZHjt�M"PuULI�W^vuvuq^KNM"vuGCULILK�H5W^Go~(noK�HÆ�W^ULKNM��CM�Y^SNKNSj�����\�������\�����\��� �Z�
[ � �o��� ��PuHoÑwG<SÏq^YZHÆY^�wI�PuU�d"eCK�Hv>�YZa7Y^x^K�HCPRIsrWXI�UsrW^HCnCKNM"GCHox^K�Hñ�\�����\�������\�����\��� �Z�
[ � �o� [ ��PuHoÑwG<S�noKNM��-GCULm^Y^�w�
K�vVGCHox �����\�����\�������\�����\�����\�������\�����\��� � ]

+ w ��x.p!�,����.������� n9y
�o�u� t\YZHoSNK�HJILM"WXI�PRYZHÉnoK�U;vuW^U�KNM"WXmJI�Puq^K�HÀ��YZHwU �\�����\�������\�����\�����\�������\�����\��� � �

�o�u�X�u� �#gwULY^M��wI�PRYZH �\�����\�����\�������\�����\�������\�����\�����\�������\�����\��� � �
�o�u�X��� �{�!KNm{ILM"W^vRK\�#gwe�rW^HoxZPRx^m^K�PuI;noKNM��#gwULY^M��CI�PuYZH ���\�����\�����\�������\�����\��� �J�



qlP �ÍHCeCW^vRI�ULq^KNM"SNK�Pud"eCHwPuU

�o�u�X� [ bÞvVGoY^M�K�ULSNK�HoS�vuKNg
K�HwU�nCW^GoKNM;noK�U;Y^g
KNM"K�HÀ��W^ULKNM"HwPRq^K�W^GCU?�\�����\�������\�����\� � �
�o�u�X� � ` KNM�xZvRK�PudfejnoKNM ` KNM"~�W^eoM"K�H �\�������\�����\�������\�����\�����\�������\�����\� Ú �

�o��� ó �CI�PuU�dfeoKz>�YZa7Y^x^K�HCPRIsrWXIò�����\�����\�������\�����\�������\�����\�����\�������\�����\� Ú [
�o� [ �l�wW^HCH{GCHoxZU�PuHwnCGoS�PRKNM�ILK T Y^�C�!K�vRgCM�K�dfeJGCHCx �\�����\�������\�����\�����\�������\�����\� Ú ]
�o� � �W^ULKNM��wWXMfW^a�KNILKNM¥�������\�����\�����\�������\�����\�������\�����\�����\�������\�����\� _^[

�o� �o�u� �.rW^GCa7vVPud"eÀW^Go~�x^K�v¶rYZULILK.O�K�U�I�Pua7aÏGCHox7noKNM��W^ULKNM��wWXMfW^a�KNILKNM �\�������\�����\� _^[
�o� �o��� O�K�U�I�Pua7aÏGCHox7noKNM��W^ULKNM��wWXMfW^a�KNILKNM�YZeCHCK\M�rW^GCa7vuPVd"eoK\�-GoÑrYZU�GCHCx<���\�����\� � [

�o� Ú t�M"PuULI�W^vuvuq^KNM"vuGCULILKAPua�O�KNM�K�PudfejnoKNM#�$a7PuU"U�PRYZHCUL}�K�vuvRK�Hwv¶rW^Hox^K �����\�����\�������\�����\� ���
�o� Ú �u� t�W^vRY^M"Pua7KNILM"PuU�dfeoK\O�K�U�I�Pua7aÏGCHox7noKNM��#gwULY^M"�CI�PRYZHCULq^KNMfvuGCULILK �\�������\�����\� ���
�o� Ú ��� ` KNM"vuGCULILg!K�ULI�PVa7a.GwHoxÏHwW^d"ejb(PuHwnCvuW�k5GCHCnjìQvVW�kEPua���W^ULKNM"g
KNILMfPRKNg ���\�����\� � _
�o� Ú � [ ` KNM�xZvRK�PudfejnoKNM ` KNM"~�W^eoM"K�H �\�������\�����\�������\�����\�����\�������\�����\� � ]

r M 0.���|{I����1}F��� w ��x.p!�,����.������� u y
Ú �u� �$M�~ßW^U�U�GCHox�noKNM T WXILK�H+�\�����\�����\�������\�����\�������\�����\�����\�������\�����\� � �

Ú �u�X�u� t�W^vuPRgCMfPRKNM"GCHoxÏnoK�U;t\Y{Y^M"nCPVHCWXILK�HCULklULILK�a7U �������\�����\�����\�������\�����\� ] �
Ú �u�X��� ��gwU�Y^M��CI�PRYZH ���\�����\�����\�������\�����\�������\�����\�����\�������\�����\� ] �
Ú �u�X� [ bÞvVGoY^M�K�ULSNK�HoS�vuKNg
K�HwU�nCW^GoKNM?�\�������\�����\�������\�����\�����\�������\�����\� ] �
Ú �u�X� � ��W^ULKNM��*WXM"W^a�KNILKNMj�����\�����\�������\�����\�������\�����\�����\�������\�����\� ] Ú
Ú �u�X� Ú �ld"eCvVPRKNM�K�HCa�KNI�eCY{noK\GCHwnEY^�CI�PuU�dfeoK T Y^�C�!K�vRgCM�K�dfeJGCHCx����\�����\�������\�����\� ]^_

Ú ��� ` KNMfWXM�g!K�PRI�GCHox7noKNM T WXILK�H ���\�����\�������\�����\�������\�����\�����\�������\�����\� ]^_
Ú ���{�u� T WXILK�HC~ÐY^M"a�WXILK��\�����\�����\�������\�����\�������\�����\�����\�������\�����\� ]^_
Ú ���{��� �#GCU�}�KNM�I�GwHox7GCHCnÀ�#M"d"ewPRq{PuKNM"GCHox.���\�����\�������\�����\�����\�������\�����\� ] �

~ � P	9�!�����������p.�G���	9���*���Gp.0.��/10.�����6�������0.�	��� � y
_ �u� ��PuHoÑwG�S�nCKNM T Y^I�PuKNM"GCHoxZULm^YZHCSNK�HhILM"WXI�PuYZH ���\�����\�������\�����\�����\�������\�����\� ]^�
_ ��� ��PuHoÑwG�S�nCKNM;UL�wW^HCH{GCHoxZU�PVHCnCGoS�PRKNM"ILK�H T Y^�C�!K�vRgCM"K�d"e{GCHox �\�����\�����\�������\�����\� ]^�
_ � [ ��PuHoÑwG�SÏq^YZHÆY^�CI�PuU�dfeoK�Hv>#YZa�Y^x^K�HCPRIsrWXI�UsrW^HwnoKNM"GCHox^K�H �����\�����\�����\�������\�����\� �^_
_ � � ��PuHoÑwG�S�nCKNM T Y^I�PuKNM"GCHox�W^GC~ÞnoK�HjO�M"K�d"e{GCHoxZU�PuHwnoK2Ò �����\�����\�����\�������\�����\�æ�N� [

u � }B���Q�����������6�������q��0���������PF��8�p.0!� n <�5��� )�� r
�J�u� ó �CI�PuU�dfeoKz>�YZa7Y^x^K�HCPRIsrWXIò�����\�����\�������\�����\�������\�����\�����\�������\�����\�æ�N� _
�J��� t�YZHoSNK�HhILMfWXI�PRYZHCULg!K�ULI�Pua�a.GCHCx�nCK�U;|#n � ��YZHCUc�����\�������\�����\�����\�������\�����\�æ�^�N�
�J� [ �l�
KNm{ILM"W^vRK��#gwe rW^HCxZPRx^m^K�PRI;noKNM;�#gwULY^M��wI�PRYZHE�\�����\�������\�����\�����\�������\�����\�æ�^�^�
�J� � �l�wW^HCH{GCHoxZU�PuHwnCGoS�PRKNM�ILK T Y^�C�!K�vRgCM�K�dfeJGCHCx �\�����\�������\�����\�����\�������\�����\�æ�^���
�J� Ú �#gwULY^M"�CI�PRYZHCULm^Y{KNÓ7S�PRK�HJI1~frGoM;nCPRK���a7PuU�U�PuYZHCUL}�K�vuvRK�HCv¶rW^HCx^KÆ�\�����\�����\�������\�����\�æ�^�2�
�J� _ �W^ULKNM��wWXMfW^a�KNILKNM¥�������\�����\�����\�������\�����\�������\�����\�����\�������\�����\�æ�^�2�
�J�é� ` KNM"xZvRK�Pud"eÉa7PRI;W^HCnCKNM�K�HÀ|�KNYlnoklaànoY^I�PRKNM"ILK�HÉ¡ÉWXILKNM"PuW^vuPRK�Hò�����\�����\�������\�����\�æ�^�s�



�êHweCW^vRI�ULq^KNM�SNK�PVd"eCHCPVU qlPuP

� � P	9���H�D7<����R.0.�!����0.�����vp!0.� � }B���Q�q� )9) y
] �u� t\M"PVULI�W^vuvuÎ{GCW^vuPRIsrWXIQnoK�U;�-GCULxZW^HCxZU�a7WXILKNM"PuW^vVUÃ�����\�������\�����\�����\�������\�����\��� ���X�

] �u�X�u� t\YZHCSNK�HhILM"WXI�PuYZHCULg!K�ULI�Pua7aÏGCHox�noK�U�|#n � �êYZHCU)���\�����\�����\�������\�����\��� ���X�
] �u�X��� ó �wI�PuU�d"eCKz>�YZa�Y^x^K�HwPRI rWXIá�\�������\�����\�������\�����\�����\�������\�����\��� ���l�

] ��� @AGCW^HJI�PRÊCS�PuKNM"GCHox�noKNM�t\MfPuULI�W^vuvuÎ{GCW^vuPuI rWXI�noKNM;�W^ULKNM"ULI rWXg!K������\�����\�������\�����\��� ���^�
] � [ �{�wW^HwHJGCHCxZU�PuHCnCGCS�PRKNM�ILK T Y^�C�!K�vRgwM�K�d"e{GCHox �����\�������\�����\�����\�������\�����\��� ��� _
] � � ��W^U�KNM��wWXM"W^a�KNILKNM#g!K�P�eoYZeoK�HÆ�-GCULxZW^HoxZU"vRK�PuULI�GCHCx^K�HÀ�����\�����\�����\�������\�����\��� ��� �
] � Ú p-a7ULKNILS�GCHox noK�U ` KNM�~ßW^eoM�K�HCU5�����\�������\�����\�������\�����\�����\�������\�����\��� � [ �
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T PRK���W^U�KNM�ILK�d"eCHwPRm5ewWXI�U�PudfeÀS�GÀK�PuHoK�aàg
K�nCK�GoILK�HCnoK�HE�ÍHCnCGCU�ILM"PRKNSN}�K�PRx�K�HhI�}�Pud�m^K�vuIN��b rGoM�nCPuK � GomlGCHo~�I
g!K�U�PRILSNK�H�q^Y^MÏW^vuvRK�a�nCPRK�Y^�CI�PuU"d"eÃW^HCx^KNM�KNx^ILK�H9bCK�ULILm!rY^M"�
KNMfvuW^ULKNMÏK�PuHÔx^M�YAS^K�UÏ�#HJ}�K�HCnCGCHoxZU��
Y^ILK�HJI�PuW^vå�
T KNMQF-M"GwHCn�nCWX~frGCM�PuULIÈnCPRK ` KNM�~frGox^gwWXM�m^K�PuIÈq^YZH7HoK�GoK�H7vuK�PuULI�GCHoxZU�~ÍrW^eCPux^K�H.�W^ULKNM�m{M"PuULI�W^vuvuK�HÏGwHCnÏq^YZH�vRK�P �
ULI�GCHoxZU"ULI�WXM�m^K�H©>-W^vRgwvuK�PRILKNM"nCPRYlnoK�HCvVW^ULKNM"H��XnCPRK1S�GoM$KNÓ7S�PRK�HJILK�H7Y^�CI�PuU"d"eoK�H7�-HoM�KNxZGwHox\x^K�HJGCILSNI$}�KNM"noK�H��
T PRK�PuHCnwGCULILM"PRK�vVvRK��{KNMfPRK�Ho~�KNM�I�PRxZGCHoxEq^YZH9��W^ULKNM"HÃKNM�~�Y^M"noKNM�I�t\YZa7�
YZHCK�HhILK�H9a7PRI\x^KN�CMZrGC~ÐILKNMI@\GCW^vuPRIsrWXIN�
� rW^eCM�K�HCnÀ~frGoM¥>#W^vugwvRK�PRILKNM"vVW^ULKNM1W^GCU�U�WXx^KNm{M�rWX~�I�PRx^K�i�MZrGo~Ðq^KNM"~�W^eoM"K�HEK�PuHox^K�ULKNILSNI;}�KNM"noK�H=�{xZWXgÉK�U1~frGoM1��W �
ULKNM�m{M"PuULI�W^vVvRKÀgwPuU�eCKNM�m^K�PuHoKÉ¡jKNS^q^KNM�~ßW^eoM�K�H��1nCPRKÀq^Y^MfWXgâK�PuHCKÆeCPuHoM�K�PVd"eoK�HCn�x^K�HCW^GCKÉO�K�GoM�ILK�PuvVGCHoxÔnoKNM
@AGCW^vuPuIsrWXI;noKNM�vuW^ULKNMfWXmJI�PRq^K�Hjt\M"PuULI�W^vVvRK�PRx^K�HCU�dfeCWX~�ILK�HES�GCvuW^U�ULK�H=�

T KNM @AGCW^vuPRIsrWXI�U�ILK�ULI.K�PVHoK�U��W^ULKNM�m{M"PuULI�W^vuvVU�KNM�~�YZvRx^I.nwW^eoKNMÏPVHÃnoKNMÏ�;KNx^K�v�KNM"ULI�nCGoM"dfeÃnoK�H9�$PuHJgwW^G
PuH�noK�HÔbCK�ULILm rY^M"�
KNMfvuW^ULKNM��ÞW^vuULYÆPuHÔnCW^U � PRK�vR�CM"Y{nCGCmJIN�7�lPuHCnØa7PuIAnCK�a K�PuHox^KNgwW^GCILK�H�t\M"PuU�I�W^vuv(nCPRK�x^K �
~ÐY^MfnoKNM�ILK�Hj�W^ULKNM�K�PRx^K�HwU�d"eCWX~�ILK�Hy}�PRK\S^�
O#�
�=K�PuU�I�GCHox�GCHwnÉ�{ILM"W^eCvu�CM�Y^Êwv!HCPudfehI�S�GjKNM�M"K�Pud"eoK�H=�wa.G�S�K�PuH
W^HCnoKNM�KNMA�{I�WXgÆK�PuHox^KNg*W^GoI;}�KNM"noK�H�� T PRK�ULK ` Y^M"x^K�eoK�HCUL}�K�PuULKÏPuULIQm^YZULILK�H � GCHCnESNK�PRI�W^Go~�}�K�HCnCPRxo�

T PRKÈ}�PVU�ULK�HCU�dfeCWX~�I�vuPud"eCK�H��ld"eJ}�KNM"�wGCHom{ILK�nCPRK�ULKNM��M�g!K�PRI�g!K�PuHweCW^vRILK�HAnCW^eoKNM�nwPRK���M�~�Y^M"U�dfeJGwHox;eoYld"e �
�CM�rWXS�PuU�KNMÏ¡jKNS^q^KNM�~�W^eCM�K�H���a7PRI.noK�HoK�H�K�PVHoK5ìQeCWXMfWXmJILKNM"PVU�PRKNM"GCHCxÀq^YZH9�W^ULKNM�m{M"PuULI�W^vuvuK�HÔg!KNSlrGoxZvuPudfe�noKNM
Y^�CI�PuU�dfeoK�H0i(WXM"W^a�KNILKNM�GCHwnÃnoK�H0vuW^ULKNMfUL�!KNS�PRÊwU�dfeoK�HÃi(WXM"W^a�KNILKNMfH0}�PRKE�od"eJ}�K�vuvuK5GCHwnÃnCPã�!KNM�K�HJI�PRK�vuvRKNM
�ÅPuM�m{GwHoxZULx^M"W^nÀnCGCM"d"eox^KN~ rGCeoM"I�}�KNM"noK�HÆm�W^HCH=�

�-GCU;K�PVHoKNM#Î{GCW^HJI�PRI�WXI�PRq^K�Hy�#HCW^vuk{ULK.noKNM�KNM�S�PuK�vRILK�HjK2Òl�!KNM"Pua�K�HJILK�vuvRK�HÀ�$M�x^KNgwHCPVU�ULK�}�KNM"noK�HÉt\Y^M�M�K �
vuWXI�PRYZHoK�HÃSN}�PuU�dfeoK�H�noK�HÃY^�CI�PuU�dfeoK�HÃ��PRx^K�HCU�dfeCWX~�ILK�HÃGCHCnÃnoK�H���W^U�KNM�K�PRx^K�HCU�dfeCWX~�ILK�H9noKNM�¡jWXILKNMfPuW^vuPRK�H
KNM"WXM�g!K�PRILKNIN�

T PRKQY^�CI�PuU"d"eoK�H�i(WXM"W^a�KNILKNMs�JnCPRK�~frGoMÈnCPRK;ìQeCWXM"WXm{ILKNM"PuU�PuKNM"GCHox#q^YZH���W^ULKNM"a�WXILKNM"PuW^vuPRK�HÏM�K�vuKNq�W^HJI�U�PuHCn
GCHCnÔPuHØnCPuK�ULKNM\��M�g!K�PRI\GCHJILKNM"U�Gwd"eJI\}�KNM"nCK�H��=U�PuHCnØnCPuKI>#YZa�Y^x^K�HCPRI rWXIÏnoK�U\O�M�K�d"e{GCHoxZU"PuHCnoK2Ò!�=nCPRK�Y^� �
I�PuU�dfeoK T Y^�w�
K�vugCM�K�d"e{GCHoxo�;nwPRKÉt\YZHCSNK�HhILM"WXI�PuYZHîGCHCnª>�YZa�Y^x^K�HwPRI rWXIÀnoKNM T Y^I�PuKNM"GCHoxo��nwPRKyU��
KNm{ILM"W^vRK
��g*e�rW^HoxZPRx^m^K�PRIQnoKNMQ��g*ULY^M��CI�PRYZH ULYs}#PRK#nCPuK#�#gwULY^M��CI�PuYZHCULq^KNM"vuGwULILK�PuaËUL�!KNmJILM"W^vuK�H O�KNM�K�Pudfe nCKNM��W^ULKNM �
}�K�vVvRK�HCv¶rW^Hox^K^�

T PRK�¡jKNI�eoYlnoK�HÃnoKNM�Y^�CI�PuU�dfeoK�H�ìQewWXM"WXmJILKNMfPuU�PRKNM"GwHoxo��}�PRK7nCPuK �ld"eCvVPRKNM�K�HCa�KNI�eCY{noK^�=nwPRK�¡ÆK�U"U�GCHox
noKNMA��gwU�Y^M��CI�PRYZHyGCHCnÉnoKNM-b(vuGCY^M�K�ULSNK�HoS�vRKNg!K�HCU"nCW^GoKNM�noK�U-vuW^ULKNMfWXmJI�PRq^K�Hy�êYZHCUN�!nCW^U-��gwU�Y^M��CI�PRYZHCU�m�W^vRY �
M"Pua�KNILKNM#GCHCnÀnCPRK�¡jKNI�eoYlnoK�noK�U;b(PuHwnCvuW�k � ìQvuWsk5i�vRY^I�U;U�PVHCnEPuHÀnoKNM��PRILKNM"WXI�GoM;g!K�U�dfeoM"PRKNg!K�H��



� t�WX�wPRILK�vÈ�X� �$PuHCvuK�PRI�GCHox

�{Y#}#PRM"n.~�W^ULI-rGog!KNM"W^vuv³��}�Y\vuW^ULKNM"WXm{I�PRq^K1¡jWXILKNM"PVW^vuPRK�H�eoKNM�x^K�ULILK�vVvRI}�KNM"noK�H=�^K�PuHoK�PVHhILKNM�~�KNM�YZa�KNILMfPuU�d"eCK
p-HJILKNM"U�GCdfeJGCHCx¥S�GoM rp#g
KNM"�CMZrGo~ßGCHox9q^YZHëi$eCW^U�K�Ho~ÐM"YZHhILq^KNM�SNKNM"M"GCHox^K�Hîg!K�Pua T GoM"dfeoxZW^HoxñnwGoM"d"eînCK�H
t�M"PuULI�W^vuv!W^Hox^KN}QW^HCnoII« �#P � �Z�w¡jW^vÐ� ] �w�#nwW _ �^�*�ld"eJ} ] Ú�¬ �

�#vuUÈ�-vRILKNM"HwWXI�PRq^K1S�GoM$O�K�ULI�Pua�a.GCHCx-q^YZH��êHweoYZa�Y^x^K�HCPRI rWXILK�H�noK�U�O�M�K�d"e{GCHoxZU"PuHCnoK2ÒÏ}�GoM"noKQeCPRKNM�nwPRK
�od"eCvuPuKNM�K�HCa�KNI�eoYlnoK"«��od"eCWX�h� ¬ }�K�PRILKNM�K�HJI¶}�PVd�m^K�vRIJ«��{KNI ] �o��>#Ys} ] �*��OQGCd �^[ ��>#Ys} ] Ú �ZF-M�K � Ú�¬ � T PRK�ULK1¡ÆK �
I�eCY{noK$g
K�U�I�Pud"eJI�nCGoMfd"e�PueCM�K�HAx^KNM"PuHox^K�H�K2Ò{�!KNM"PVa�K�HhILK�vVvRK�H\�#GC~Ð}QW^HCn�GCHwn\K�PuHoK�e�rYZeCKNM�K�F-K�HCW^GwPRx^m^K�PRIW^vVU
K�PVHÀ�lI�W^HCnCWXM"n � �ÍHJILKNM�~ÐKNM"YZa�KNILKNM����$PVHoK-nwPRM�KNm{ILKAÎ{GCW^HJI�PRI�WXI�PRq^K\�-GCUL}�KNM�I�GCHox�q^YZHj�ldfeCvuPRKNM�K�HwW^Go~�HwW^eCa�K�H
}QWXM;gwPVU�eoKNM;HCPudfehI1�*GogwvuPRS�PuKNM�I�GCHwnE}�PRM"nEeCPRKNM�q^Y^M�x^K�HoYZa7a�K�H=�

T PuK T Y^�w�
K�vugCM�K�d"e{GCHox0}�PuM"nîPua?�-vuvRx^K�a�K�PuHCK�HËrGog!KNMEnwPRK���MfW^HCU�a7PuU"U�PRYZHÅnoKNMji�M"Y^g
KÔSN}#PuU�d"eCK�H
x^KNm{M�K�GoSNILK�HáiÞYZvuWXM"PVU�WXILY^M�K�H« �;eoK�� � ��O�PuM ���o�Qì�Yld � � ¬ x^K�a�K�U�ULK�H�� T PRK�ULKÉU�Y^x^K�HCW^HCHJILKØ��Ò{I�PVHomJI�PuYZHCU �
a7KNI�eoY{nCK�}�PRM"nEq^YZHynoK�HÆa7K�PuULILK�Hjt�M"PuULI�W^vuvVeoKNM"ULILK�vuvuKNM"H PVHÆiÞYZvuWXM"PuULm^Y^�!K�HÀg!K�H{GoILSNIN�*Gwa�K�PuHoK�U"d"eCHoK�vVvRK
rp#g!KNM��CMZrGC~�GCHCx#noKNM�a�K�dfeCW^HCPuU"d"eoK�H��{�*W^HCHJGwHox^K�H�noK�UÈx^KNSorGCdfehILKNILK�H5t\M"PuU�I�W^vuvuUS�G�KNM"eCW^vRILK�H=�Þ�-vuvRKNM"nwPuHoxZU
vVPRKN~ÐKNM"IQnwPRK�ULK�¡ÆKNI�eCY{noK.HJGoM;Î{GCW^vuPuI�WXI�PRq^K��#GwU�U�WXx^K�H¥rGog!KNM;nCW^U ` Y^M"eCW^HCnoK�HwULK�PuH5q^YZHy�{IsrY^MfULILK�vuvRK�H��$F-K �
HwW^GoKNM�K��ÔKNM�ILK;vuPRKN~�KNM�I(nCPRK$q^YZvVvuULI rW^HCnCPux^K�Î{GCW^HJI�PRI�WXI�PRq^K1O�K�ULI�Pua7aÏGCHoxAnoKNM��^YZHoK�U � ¡jWXILM"PRÒ
�^}�PuK�PuHÏnCPRK�U�KNM
�#M�g!K�PRI1nCWXM�x^K�U�ILK�vuvRIN�

T PuKÀM�rW^GCa7vuPVd"eoK ` KNM�ILK�PuvVGCHoxÔnoKNM T Y^I�PRKNM"GwHoxÔ}�GoM"nCK gwPVU�eoKNM�PuH¥noKNM��PRILKNM"WXI�GoM7HwPud"eJI7noKNI�W^PuvuvVPRKNM�I
GwHhILKNM"U"GCd"eJIN�QY^gJ}�YZeCv;nCPuKÆt\YZHoSNK�HJILM"WXI�PRYZHñnCK�U7vuW^ULKNM"WXm{I�PRq^K�Hñ��YZHCU7K�PuH¥}�PudfehI�Pux^KNM i(WXM"W^a�KNILKNM5g!K�Pua
��HhI�}�GoM�~*q^YZH�boK�U�ILm!rY^M��!KNM"vVW^ULKNM"H�PuULIN�È�-GCd"e�nCPRKQM�rW^GCa7vVPud"eoK ` KNM�ILK�PVvuGCHox�noKNM T Y^I�PRKNMfGCHox�PuULIÈK�PVHoK1}�Pudfe �
I�Pux^KAF-M�rYAS^KAPuH noKNM�O�K�GoM�ILK�PVvuGCHox�nCKNM�t\M"PVULI�W^vuvuÎ{GCW^vuPRIsrWXIÈGCHwn7}�PRM"mJI�U�PVd"e5W^Go~���W^ULKNM��*WXM"W^a�KNILKNMQ}�PRK�nCK�H
nwPã�
KNM"K�HhI�PRK�vVvRK�HÀ�áPRM�mlGCHoxZULx^M"W^nÉGCHCnynCW^U\�{ILM"W^eCvR�wM�Y^Êwv=W^GCU����ÍHÉnoKNM\i�GogwvuPRmXWXI�PRYZHÀq^YZHØO-�fFAG;«�FAG ]^� ¬
}�KNM"noK�HÏW^GCU�U"d"eCvuPuKNSZvuPud"e��wGCHom{I�GoK�vuvuK$¡ÆK�U�U"GCHox^K�HÏnoKNMÞt�YZHoSNK�HhILMfWXI�PRYZH�W^H.SN}�K�PJgwPuU=qlPRKNM ó M�I�ULm^Y{Y^M"nCPVHCW �
ILK�HØnoKNM\i$M�Y^g!KÏa7PuILK�PuHCW^HCnoKNM#q^KNM�xZvuPudfeoK�H��A�ÍHynCKNM-q^Y^MfvuPRKNx^K�HCnoK�Hy�#M�g!K�PRI�}�KNM"noK�HySN}�K�PÈGCHhILKNMfU�d"eCPuK�n �
vVPud"eoK ` KNM"~�W^eoM"K�H¥S�GoM�O�K�ULI�Pua�a.GCHCx�noKNM T Y^I�PRKNM"GwHoxZULm^YZHoSNK�HJILM"WXI�PRYZHâGCHhILKNMfU�GCd"eJI�GCHwn¥a7PRILK�PuHCW^HwnoKNM
q^KNM"xZvuPud"eCK�H��

� GCa K�PuHoK�H7}�PRM"n�nCPRK;t�YZHoSNK�HhILMfWXI�PRYZH7nCPRM"KNmJI�nCGCM"d"e7¡jK�U�U�GCHCx�noK�U��#gwULY^M��wI�PRYZHCULm^Y{KNÓ7S�PRK�HJILK�H�g!K�P
K�PVHoKNM1g!K�ULI�Pua7a.ILK�HÀ�ÔK�vuvRK�Hwv¶rW^Hox^K^�o~frGoM;nCPRK�nCW^U#¡jWXILKNM"PVW^v�K�PuHoK��#gwULY^M��wI�PRYZHESNK�PRx^IN�wg!K�ULI�PVa7a�IN�

� GCa)W^HCnoKNM�K�HÏ}�PRMfn�nCPRK1¡jKNI�eoY{nCKQnCKNMÈ¡jK�U�U�GwHox-nCKNM(b(vuGCY^M�K�ULSNK�HoS�vRKNg!K�HCU"nCW^GoKNMÞK�PuHoK�U(W^Hox^KNM�KNx^ILK�H
|-PRq^K�W^GCU.noK�U T Y^I�PRKNMfGCHoxZU�PRYZHwU�W^Hox^KN}QW^HCnoIN� T PRK�ULK�U�¡ÆKNS^q^KNM�~ßW^eoM�K�H9}�GoMfnoK�g!KNM�K�PRI�U\KNM�~�YZvRx^M�K�PVd"e�S�GCM
t�YZHoSNK�HhILMfWXI�PRYZHCULg!K�ULI�Pua�a.GCHCxÏg!K�H{GoILSNIN� T WXg!K�P�}�PRM"nEnoKNM#�È�!KNmJI;noK�U z t\YZHoSNK�HJILM"WXI�PRYZHwU�ÎJGCK�HCd"eCPVHoxZUN�« bCY^M�� ] � T K2Ò Ú [ �=iÞYs} �^] ¬ W^GCULx^K�H{GoILSNIN�ÞnCKNM\K�PuHoK ` KNM�mrGoM�S�GCHoxÀnoKNM���KNg!K�HCU�nCW^GoKNM�a�PRIAS�GCHoK�eCa�K�HwnoKNM
t�YZHoSNK�HhILMfWXI�PRYZH7g!KN}�PRM"mJIN� T PuK1K�PuHoSNK�vuHoK�H7¡jKNI�eoYlnoK�H�PVH�noKNM$��PuILKNM"WXI�GoMJ«��lvuP�� � � T KNg ] �C�ZboY^M � �w�h��PVWh���o�
T KNq ]^[ ����Go� ]^_ ¬ GCHJILKNM"U�d"eCK�PunoK�HÅU�Pud"eÅPua �ÔK�ULK�HhI�vVPud"eoK�HáPuHânoK�Hâq^KNM�}�K�HwnoKNILK�Hái$GCa���Î{GoK�vuvRK�H¥GwHCn
nCK�a T KNILKNmJILY^M"U�k{ULILK�aÆ���=K�nCPRxZvVPud"e\PuH�noK�H��#M�g!K�PRILK�HAq^YZH.t7��t�� T KNgq« T KNg ] � ¬ GCHCn�¡Ã�"boY^M"HoYZHwP9« boY^M � � ¬
q^Y^M"x^K�ULILK�vuvRILK�H�¡ÆK�U"U�GCHox^K�H.}�GoM"nCK$nCPRK$b(vuGCY^M�K�ULSNK�HoS�vRKNg!K�HCU"nCW^GoKNM�W^HÏa�K�eoM�KNM"K�H�i$GwHomJILK�H.Pua·�#gwULI�W^Hwn
q^YZHÀGwHox^KN~ rW^eCMA��dNaÙK�HhI�vuW^HCx�nCKNM � GCd"eJILM"PudfehI�GCHCxÏx^K�a7K�U�ULK�H��$O�K�P�W^vuvuK�H5W^HwnoKNM�K�HÀ¡ÆK�U"U�GCHox^K�HE}�GCM"noK
ÌLKN}�K�PuvuU7H{GoM�W^HñK�PuHoSNK�vuHoK�H¥i�GCHom{ILK�H W^Go~\noKNM�t�M"PuULI�W^vuvu~�W^d2KNILILKÆx^K�a7K�U�ULK�H��Å�êa+F-KNx^K�HCU�WXILSyS�GñnCK�H
Y^g!K�H¥W^Go~�x^KN~frGCeoM�ILK�Hñ¡jK�U�U�GwHox^K�H¥}�PRMfn�PVH¥nCPRK�ULKNM��#M�g!K�PRI�KNM"ULI�a�W^vuPRxÔnCPRKÆb(vuGoY^M"K�ULSNK�HoS�vRKNg!K�HCU�nwW^GoKNM��
KNg!K�HCU�Y;}�PRK�nCPuK$��g*ULY^M��CI�PRYZH�noK�U�vuW^U�KNM"WXmJI�Puq^K�H��êYZHCUN�XULk{U�ILK�a7WXI�PuU�dfe.a7PuI�eoYZeoKNMM�rW^GCa7vuPVd"eoKNM=�-GoÑrYZU�GwHox
g!K�ULI�PVa7a�IN�



[

T PRK7O�K�GoM�ILK�PVvuGCHoxÆnoKNM.vuW^ULKNM"UL�!KNS�PRÊ*U�d"eoK�HÔt�M"PuULI�W^vuvuK�PRx^K�HCU�dfeCWX~ÐILK�HØKNM"~ÐYZvRx^I.PuH�ULK�vRg*ULI\K�HhI�}�Pud"m^K�vRILK�H
i�MZrGC~ÐM�K�U�YZHCWXILY^M�K�H���nCPRKÏW^Go~��{I�W^HwnCWXM"ny��W^ULKNM�M"K�ULYZHCWXILY^M�K�HØ}�PuK.noK�a z `#� �;K�U�YZHCWXILY^M��7GCHCnynoK�a z ~ßW^ULI
m^YZHoSNK�HJILM"PuU�dfeoK�HÃ��K�ULYZHCWXILY^M��G« t�YJK ]^] ¬ g
KNMfGCeoK�H��Ï�$PuHÔ¡ÉW�SÆ~frGCM�nCPRK©@AGCW^vuPuIsrWXIAnCK�U�t\M"PuU�I�W^vuvuU-PuULI�nCPRK
�#HCM�KNxZGCHoxZU�vuK�PuULI�GCHox�S�GCaæ��M�M�K�PVd"eoK�HynoKNM��ld"eJ}�K�vVvRKÏGwHCnjnoKNM-KNM�S�PRK�vuILKÏnCPR�
KNM�K�HJI�PRK�vuvuK��ÅPuM�m{GwHoxZULx^M"W^n��
T PRK ` KNM"vuGCULILK�}�KNM"noK�HØnCW^HCHØW^GCUAnoK�aæULY^x^K�HwW^HCHhILK�HÃbÞPVHCnCvuWsk � i�vRY^I#g!K�ULI�PVa7a�I�« b(PuH _^_ ¬ ���-vRILKNM"HwWXI�PRq
m!rYZHwHoK�HÆnCPRK ` KNMfvuGCULILK�W^GCdfeja7PuI�K�PVHoK�aà�#gwULY^M��CI�PuYZHCULmXW^vRY^M"Pua�KNILKNMQg!K�ULI�Pua�a�I1}�KNM"noK�H�« �áPuv �^] ¬ �

�-vuv(noK�HygwPuU�eCKNM-�*GogwvuPRS�PuKNM�ILK�HÆY^�CI�PVU�d"eoK�HÃì1eCWXM"WXm{ILKNM"PuU�PRKNMfGCHoxZa�KNI�eoYlnoK�H�« iK�P ]^] ���ÅPVv _^] ��t�GoK ]^_ ¬
PuULIÈx^K�a�K�PVH��hnCW�S�U"PRK;HJGCMÈS�GCa �K�PuvoÎJGwW^HhI�PRI�WXI�Puq^K�O�K�GoM�ILK�PuvuGwHox^K�H�a7PRI(x^KNM"PuHCx^KNM��{K�HCU�PuI�PRq{PuIsrWXIÞS�GwvuW^U�ULK�H
GCHCnÔm^K�PVHoK�HÃÎ{GCW^HJI�PRI�WXI�PRq^K�H ` KNM�xZvRK�PudfeÃK�PuHCKNM.t\M"PVULI�W^vuvR�CM"Y^g
K�PuH�nCK�H�q^KNM"U�dfeCPRK�noK�HCK�H9¡jKNSZa�KNI�eoYlnoK�H
g!K�U�d"eoM"K�PRg!K�H��

T PRKÉK�HhI�U�dfeoK�PunoK�HwnoK ` KNM�g!K�U�ULKNMfGCHox9PVH noKNMÆìQeCWXM"WXm{ILKNM"PuU�PuKNM"GCHoxØq^YZHávuW^ULKNM"WXm{I�PRq^K�Há¡jWXILKNMfPuW^vuPRK�H
}�PRM"n�nCGoMfd"e�nCPRK PVH9nCPuK�ULKNMÏ�#M�g!K�PRI.M�K�W^vuPuU�PuKNM�ILK�H�SN}�K�PunCPua7K�HCU�PRYZHCW^vuK�HÃ¡ÆKNS^q^KNM"~�W^eoM"K�H0KNM�M�K�PudfehIN� T W �
S�Gy}�KNM"nCK�HjnCPRK.Y^g!K�HÆg!K�U�d"eCM"PRKNg!K�Hj¡jKNSZa�KNI�eoYlnoK�HØeCPuHCU�PVd"eJI�vuPud"ejnoKNM\FAK�HCW^GCPRx^m^K�PRIN�!noKNM-M�rW^GCa7vVPud"eoK�H
�#GCÑ rYZU�GCHox�GCHCn5noKNM1��W^HCx^SNK�PRI�ULI�WXgwPuvVPRI rWXI�q^KNM"g
K�U"ULKNM�IN�oULY�nCW�S�SN}�K�PVnCPua�K�HCU"PRYZHCW^vwW^GC~Ðx^K�v rYZU�ILK^�CW^GoILYZa7W �
I�PuU�PRKNM"ILK�¡ÆK�U�U"GCHox^K�HÀKNM"a rY^xZvuPud"eJI;}�KNM"noK�H��

T PRK#SN}�K�PRILK-}�PudfehI�Pux^K ` Y^M"W^GCU"ULKNILS�GCHoxÏ~frGCM�nCPRK#�;K�W^vuPuU"PRKNM"GCHox\SN}�K�PunCPVa�K�HCU�PRYZHwW^vRKNM�¡jK�U�U�GCHox^K�H5a7PRI
K�PuHoKNMÞM�rW^GCa7vVPud"eoK�H.�#GCÑrYZU�GCHox#SN}�PuU�dfeoK�H [ �#GCHwn �N�^�ÈÕ=aÆ��g!K�PJK�PuHoKNMÈF-M�rYAS^K1noKNM(i�M�Y^g!K�H.q^YZH.g*PuU=S�G Ú �
Ò Ú ��a�aÀ�ZPuULI(nCPRK�q^YZvuvuULIsrW^HwnCPRx^KQ�#GoILYZa�WXI�PuU�PRKNM"GwHox-nCKNMÈ¡jK�U�U�GwHoxo�ZnCWAHCPRK�a7W^Hwn.PuHÏnoKNMÈ��WXx^K1}ÏrWXM�K^�hnCPRK
KNM�~�Y^M"noKNM"vuPVd"eoK�HØ��® ]�Ü �N�^ÝÏ¡jKNS^�wGCHCmJILK�a7W^H{GoK�vuvW^Go~ÐS�GwHoK�eCa�K�H��L>#PuKNM�~frGCM�}�GoMfnoK�K�PuHCK.GCa�~ßW^Hox^M�K�PVd"eoK
�{Y^~�I¶}QWXM�KNgwPRgwvVPRY^I�eoKNmØS�GoMÏq^YZvuvuULIsrW^HCnwPRx^K�HÃ�-GoILYZa7WXI�PuU"PRKNM"GCHoxynoKNMÏ¡jK�U�U�GwHox^K�H0GCHCn�S�GCM.�-GCUL}�KNM�I�GCHox
noKNM T WXILK�HÉK�HhI�}�Pud�m^K�vuIN�

¡ÉPRI;noK�HÀK�HJI¶}#Pud�m^K�vRILK�Hy¡ÆKNS^q^KNM"~�W^eoM"K�Hj}QWXM;KNM"ULI�a�W^vuU1K�PuHoK�U�k{ULILK�a�WXI�PuU�d"eCK�p#HJILKNM"U�Gwd"e{GCHox7qlPRK�vRKNM
q^KNM"U�dfeCPRK�noK�HoKNM-i�M�Y^g!K�HEqXWXM"PuWXgwvuKNM#F-KNYZa�KNILM"PRK.a7PRI1eoYZeoKNM;M�rW^GCa7vuPudfeoKNM;�-GoÑrYZU�GCHCx�aÉrY^xZvuPud"e=�

T PRK�¡jK�U�U�GCHCx^K�H7gwPuvVnoK�H�nCPRK�F-M"GCHwnCvuWXx^K1~ rGoMÈK�PuHoK;Î{GCW^HJI�PRI�WXI�PRq^K#�-HCW^vRklULK;noKNM�t\Y^M�M�K�vuWXI�PuYZHoK�H�SN}�P �
U�d"eCK�HÔnoK�HyY^�CI�PuU�dfeoK�HÔ�$PRx^K�HwU�d"eCWX~�ILK�HÔGCHCnynoK�HØvuW^ULKNMfUL�!KNS�PRÊwU�dfeoK�HÉ��PRx^K�HCU�dfeCWX~�ILK�HÔnoKNM\vuW^ULKNM"WXm{I�PRq^K�H
¡jWXILKNMfPuW^vuPRK�H���OQPuU"eoKNM1PuULIQPuHEnoKNM1��PRILKNM"WXI�GCM�m^K�PVHÀnoKNM"WXM�I�PRx�GCa�~ßW^U�ULK�HwnoKNM ` KNM�xZvRK�PudfeEx^KNSNY^x^K�HÆ}�Y^M"noK�H��
nCWEnCPRK7F-K�HCW^GCPux^m^K�PRI�noKNM�¡ÆKNSZa7KNI�eoY{nCK�H��=nCPRKÏ~frGCMAnwPRKÏO�K�ULI�PVa7a.GwHoxÀnoKNMAY^�CI�PuU�dfeoK�HÔ�$PRx^K�HwU�d"eCWX~�ILK�H
q^KNM�}�K�HCnoKNI�}#GoM"noK�H��HCPud"eJI.W^GwULM�K�PudfeoK�HCnÔ}QWXM��5�êHCU�g
K�U�YZHCnoKNM�K7nCPuK7p#HJILKNM"U�GCdfeJGwHoxjnoKNM¯@AGoKNM"U�dfeCHCPRI �
ILKÆm^YZa��wvuKNILILKNM z O�YZGCvuK�U±°2�Éa7PRI�x^M�YAS^K�a T GCM"d"eCa7K�U�ULKNM7q^YZH¥g*PuU�S�G Ú ��a7a }�WXM�U�K�eoM�}�PudfehI�PRxo�QnCW
eCPRKNM$PVH7noKNM"ULK�vug
K�H�i$M�Y^g!K�O�KNM�K�Pud"eCK�ULK�eoM$GwHhILKNM"U"d"eCPRK�nwvuPud"eCKNM�t\M"PuULI�W^vVvuÎJGwW^vuPRIsrWXI(x^K�a�K�PuHCU"W^a W^Go~�ILM�KNILK�H��
nCPRK\nCPRK-K�HJI�U�d"eoK�PVnoK�HCnoK�H�>-PuHJ}�K�PuU�KAW^GC~nCPRKAx^K�U�Gwd"eJILK�HÆt\Y^M�M�K�vVWXI�PRYZHoK�HÀvuPRKN~�KNM�ILK�H�� � }�K�PunCPVa�K�HCU�PRYZHwW^vRK
¡ÆK�U"U�GCHox^K�H�q^YZH0i�M�Y^g!K�H�nCPRK�ULKNM7F-M�rYAS^KE}QWXM�K�H�gwPuU�eCKNM�}�KNx^K�H�nCKNM�eCYZeoK�H9�-Ho~�Y^M"noKNM"GwHox^K�HÃW^H0nCPRK
¡ÆKNSZa7KNI�eoY{nCK�HjHCPudfehI#ajrY^xZvuPudfe��

� GCM5ULklULILK�a7WXI�PVU�d"eoK�Há�$M�~ÐY^MfU�d"e{GCHox0noKNMÀt\Y^M�M�K�vVWXI�PRYZHoK�Hâ}�PRM"nâPuHânwPRK�ULKNMÀ��M"g
K�PuI nCW^UÀ¡ÉWXILKNM"PuW^v
|#n=� í$��F�x^KN} rW^ewvRIN� T PRKQ>#KNM"ULILK�vuvVGCHox�nCPRK�ULK�U#¡jWXILKNM"PVW^vuU;eCWXI�U�K�PRI1q{PuK�vRK�Hv�ZW^eoM"K�HÀK�PuHoK�HÀeoYZeCK�HÉ�{I�W^H �
nCWXM"njKNM�M�K�PudfehIN��ULY5nCW�S�K�PuHCK�x^M�YAS^K��#HCS�W^eCv=q^YZHyi�M�Y^g!K�HÉPuHÆM�KN�wM�Y{nwGoS�PRKNM�gwWXM"KNM;t\M"PuULI�W^vVvuÎJGwW^vuPRIsrWXIQS�GoM
` KNM�~frGoxZGCHox5ULI�W^HCn�� T WXMZrGog!KNM#ewPuHCW^GCU1m^YZHwHhILK�HynCPRKÏì1eCWXM"WXm{ILKNM"PuU�PRKNMfGCHoxZULq^KNM�~ßW^eoM�K�HÀPVHÀK�Hox^KNMAt\YJY^�!K �
²´³¶µ�·&¸�¹|º¼»<½^¾�¿&ÀÂÁÃº<ÄCÅ¼À$ÀÆµ�Ç�È�ÀÂ¸BÇ�É�¸NÈ�Ê�ÀÆÈ�Å¼Ç´Ë2Ê�ÀÂ¸�½Cµ�Å¼Ç�È�·&Á¼Á¼À*Ê�·(È´È�ÀÂ¸kÌ�ÅÍÀ*Î�Ï&µ�ÐKÀÂÅ¼¸�À2µ.¾�¸�µ�ÀÂ¿&ÀÂÁ¼ÐÒÑ·EÓ|ÅÍ¿&ÀÂ¸k½^¾�¿|ÀÂÁÃº<ÄCÀ2µ!Ô.ÀÂ¿&µ�ÅÖÕ

Å¼Ç�È	×�Å¼Ç$Ê�ÀÂ¾�È�À^ÀÆµ�Ê�·EÁÖÈ�ÀÂ¸L¿&ÀÂ×�Á¼Å¼ÀÂ×AÀÂ¸DØ�Ï|×NÙ!Ï|Ê�ÁDÐ¥Ï�Ì�À2µ�¸�ÀC½Cµ�Å¼Ç�È�·&Á¼Á¼À�ÀÂÅ¼¸�À^¹ÆÉ�Á¼Å¼¸�Ì�µ�ÅÍÇ´Ë�Ê�À�Î�Ï&µ�Ð;Ê�·E×AÀÂ¸IÚÃÇÂº�Û	×�×�Å¼ÁÍÌ�¾�¸�¿�Ü�º¼Ý(Þ2º



� t�WX�wPRILK�vÈ�X� �$PuHCvuK�PRI�GCHox

MfWXI�PRYZHÔa7PRI\noK�HK>#KNM"ULILK�vuvuKNM"HØW^Hox^KN}�W^HwnoI\}�KNMfnoK�H���GCaænCPuK�i$M�YlnCGom{I�PRYZHyq^YZH�|#n=� í$��Fc�{IsrWXg!K�Hy~frGCM
bCK�ULILm!rY^M"�
KNMfvuW^ULKNM�PuHÀbCY^M"aàK�PuHCKNML@AGCW^vuPuIsrWXI�ULm^YZHhILM"YZvuvRKAS�G¥rGog!KNM�}QW^d"eCK�H��

T PuK-KNMfWXM�g!K�PRILKNILK�HÀ��M�x^KNg*HCPuU�ULKAW^a�O�K�PuUL�wPuK�v*|-n�� í$��F SNK�Pux^K�HEKNM"ULI�a7W^vuPuxÏK�PVHoK#K�PVHCnoK�GoI�PRx^KAt\Y^M�M"K �
vVWXI�PRYZHÔSN}�PuU"d"eoK�HÔnoK�H�x^K�a�K�U�ULK�HoK�HÃY^�CI�PuU�dfeoK�H�GCHwnÔnoK�HÔK2Òl�
KNMfPua�K�HJILK�vuv(g!K�ULI�Pua7a.ILK�HÔvuW^ULKNM��*ehklU�PRmXW �
vVPuU�d"eCK�HÉ��PRx^K�HCU�dfeCWX~ÐILK�H=� T PRK�ULK�U-}�PudfehI�PRx^K��$M�x^KNgwHCPuU#KNM rYX��HoKNI\HJGwHynwPRK�¡ rY^xZvuPudfeom^K�PRIN�=W^vuvuK�PuHjW^GCU\nCKNM
�wM�rWXS�PuULK�HE¡ÆK�U"U�GCHox�noKNMQY^�CI�PuU"d"eoK�HÀ��PRx^K�HCU�dfeCWX~ÐILK�H5K�PuHCK-q^KNMfv¶rW�SZvuPudfeoK-�-GCU�U"WXx^K5rGog!KNM�noKNM"K�H ` KNM"}�K�HCn �
g*WXM�m^K�PRI;PuHEK�PuHCK�aà��W^ULKNM#a7PRI;UL�!KNS�PRÊCS�PuKNM�ILKNM;�=K�PuU�I�GCHox�GCHCnj�{ILMfW^eCvuÎ{GCW^vuPRIsrWXIQS�GÀx^KN}�PVHCHoK�H��

T PuK�ULK�U ` KNM�~�W^eCM�K�HÃ}#GoM"noK�PVHÃnoKNM�eCPRKNM.q^Y^M"vuPRKNx^K�HCnCK�H9�#M�g!K�PRI�PuH9noKNMÏ�CM"WXm{I�PuU�d"eCK�H9�-Hh}�K�HCnCGwHox
KNM"�CM�Y^gCI1GCHCn�rGCg
KNM"�CMZrGo~�IN� T PRK\KNMfULILK�HÆ|-n�� í$��F t�M"PuULI�W^vuvuK-a7PuI�K�PVHoKNM T Y^I�PRKNM"GCHCxZULm^YZHoSNK�HJILM"WXI�PRYZHÆq^YZH
�ØWXIN�é×E��nCPuKEPVaß�ZW^eoM�Kj�X�^�^�Ãa7PRI7noKNM ì�SNYld"eCM"W^vuULmlP �ê� GCdfehI�a7KNI�eoY{nCKEeCKNM�x^K�ULILK�vuvRI�}�KNM"noK�H0m^YZHwHhILK�H��
}#GoM"noK�H5a7PRI1noK�HÀeCPuKNM�K�HJI¶}#Pud�m^K�vRILK�HØìQeCWXM"WXm{ILKNM"PuU"PRKNM"GCHoxZU�q^KNM�~�W^eCM�K�H GwHhILKNM"U"GCd"eJIN� T PRKQ@AGCW^vuPuIsrWXIQnwPRK �
U�KNM�t�M"PuULI�W^vuvuK^�(nwPRK q^Y^M7W^vVvRK�a PuH0noKNM��$HJI¶}�Pud"m{vVGCHoxyq^YZH;>�Yld"eCvuK�PuULI�GCHoxZU � boK�ULILm�rY^M��!KNM"vuW^ULKNM"U�k{ULILK�a7K�H
~ rGoM$HCK�GoK;�Ía��wGCvuU�K;ULY^M�x^K�H5n(rGoM�~�ILK�H��Zm^YZHCHJILK#U�Y.nCPRM"KNmJI�W^Go~FAM"GCHCn�K�PuHCKNM�Î{GCW^HhI�PuI�WXI�PRq^K�H �-HCW^vRklULK�nCK�H
T WXILK�HÉW^HCnoKNM�KNM�¡ÉWXILKNM"PuW^vuPuK�H x^KNx^K�H rGog!KNM�x^K�ULILK�vuvRI1}�KNM"noK�H=�È�êHCU�g
K�U�YZHCnoKNM�K-}�GoM"nCK-GCHJILKNM"U�Gwd"eJIN�CPuHh}#PRK �
~�KNM"HÆU"Pud"eÉnCPRK�e rYZeoKNM"K T Y^I�PRKNM"GCHoxZU�m^YZHoSNK�HhILMfWXI�PRYZHjx^KNx^K�H rGog!KNM#noKNM\�{I�W^HCnCWXM"nÃ��WXIN�é× T Y^I�PuKNM"GCHox7q^YZH
|-n�� í$��FÅW^Go~*nCPRK�t�M"PuULI�W^vuvVÎJGCW^vVPRIsrWXI�W^GCUL}#PRM�m{IN� T PRKQ��M�x^KNgwHwPuU�ULK�noKNMY^�wI�PuU�d"eCK1ìQewWXM"WXmJILKNMfPuU�PRKNM"GwHoxo��nwPRK
nCK�að�EWXIN�é×ð¡ÉWXILKNM"PuW^v(K�PuHoK7U�K�eoM\xZGoILKo@AGCW^vVPRIsrWXIAg
K�U"d"eoK�PuHwPRx^ILK^��}�GoM"nCK�HyPVHÉK�PVHoK�a ��W^ULKNM"M�K�ULYZHCWXILY^M
PVaÖnwPRM�KNm{ILK�H ` KNM�xZvRK�Pudfe�a7PRI\W^HCnoKNM"K�H�¡jWXILKNM"PVW^vuPRK�HârGog!KNM��CMZrGo~ÐIN� T WXg!K�PÈm^YZHCHJILK�H�nCPuK���K�U�GCvRI�WXILK7nCKNM
Y^�wI�PuU�d"eCK�HÉìQeCWXM"WXm{ILKNM"PuU"PRKNM"GCHoxÏg!K�ULIsrWXI�PRx^I;}�KNM"noK�H=�

�$PuHoK�q^KNM"v¶rW�SZvuPudfeoK ` Y^MfeoKNM"U�WXx^K�noKNM-��W^ULKNM�K�Pux^K�HCU�d"ewWX~ÐILK�HØW^GCU#Y^�CI�PuU�dfeoK�HyGCHCnjU��
KNm{ILM�YZULm^Y^�*PuU�d"eCK�H
T WXILK�H�PuU�I�K�PuH.}�PudfehI�PRx^KNM$�ldfeoM"PRILIS�GoMÈt�vuW^U�U"PRÊCS�PRKNM"GwHox1q^YZH�vuW^ULKNM"WXm{I�PRq^K�H�¡jWXILKNMfPuW^vuPRK�HÏHCW^d"e�g!K�ULI�PVa7a �
ILK�H @AGwW^vuPRIsrWXI�U�a�KNM"m{a7W^vuK�H�� T PRK�ULK1t�vuW^U"U�PRÊCS�PRKNMfGCHox1}�PRMfn�nCPRK1F-M"GCHCnwvuWXx^K�U�dfeCW��!K�H�q^YZH¯@\GCW^vuPRIsrWXI�U�HCY^M �
a7K�H�� T W�K�U;U�PudfeÀg!K�P
nCK�HÀ��W^ULKNM�m{M"PuU�I�W^vuvRK�HEGCaÙK�PuHoKA}�PVd"eJI�PRx^K�OQW^U�PuULm^YZa��!YZHoK�HJILK�noKNM;�W^ULKNM�ILK�d"ewHCPRm
ewW^HCnoK�vRIN�oULILK�vuvuI;nCPRK��$PVHo~ rGweoM"GCHox�q^YZHà@AGCW^vVPRI rWXI�U�HoY^M"a7K�HEK�PuHoK�HEx^M�YAS^K�HÉboY^M�I�U�dfeoM"PRILI-nCWXM��
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T W^U=g!K�P ó ÒoPun � t\M"PVULI�W^vuvRK�H#x^KNgCM�rW^GCdfeCvuPudfeCULILK � Gwd"eJILq^KNM�~�W^eCM�K�H�PuULI=nwW^U z ì�SNYld"eCM"W^vuULmlP �³` KNM�~ßW^eoM�K�H��ò«�ì�SNYC� ] ¬ �

��gwgwPuvunCGwHox·�{�u�X�Ö�PuHomlUN�à�-Go~Ðg*W^GòK�PuHCKNM�I�kJ�*PuU�d"eCK�H � GCd"eJI�WX�C�wWXM"WXI�GCM�~ rGoM0nCPRKëì�SNYld"eoM"W^vVULm{P �
¡ÆKNI�eCY{noK^�á�;K�dfehI�U��Ô¡ÉPRI7K�PVHoKNMEì�SNYld"eCM"W^vuULmlP � �#�C�wWXM"WXI�GoM7eCKNM�x^K�ULILK�vuvRILKNM5|#n=� í$��F<O�YZGCvuK^� T KNM
t\M"PuU�I�W^vuvPVULI�nCPRM�KNm{I\GCHJILKNM"eCW^vRgÔnoK�U\�Ía��C~�m{M"PuULI�W^vuvVU#WXgCx^KNILM"K�HCHhI�}�Y^M"nCK�Hñõ�Y^g!K�HÔPua OQPuvun*öf��nwWXM"W^Go~
~ÐYZvux^I�K�PVHÀO�KNM"K�Pud"eÀa7PuIQa7YZHoY^ILYZHoKNM � GwHCW^eCa�KAnoK�U T GoM"dfeCa�K�U�ULKNMfUN�onCW^HCW^d"eÆ��W^d"eCULI�Gwaàa7PRIQm^YZH �
ULI�W^HJILK�a T GCM"d"eCa7K�U�ULKNM�� T KNM;t\M"PVULI�W^vuvwPVULI�HCPVd"eJIQPVH�q^YZvuvuKNM���rW^Hox^K\WXgCx^KNgwPuvunCKNIN� T PRK\GCHJILKNM�Kî>ÏrW^vu~ÐILK
PuULIQg!KNM�K�PRI�U;WXgwx^KNILM�K�HCHJIN��@AGoK�vuvuK^�(�$�"�-d�m^KNM"a7W^HwH�« �-d�m ¬



_ t�WX�wPRILK�v=�{� � GCd"eJI�vuW^U�KNM"WXmJI�Puq^KNM�t\M"PuU�I�W^vuvRK

O�K�P�nCPRK�ULK�a � Gwd"eJILq^KNM�~�W^eCM�K�HE}�PRM"n5K�PuHÀt�K�Pua�m{M"PuULI�W^vuv
PuHEK�PuHCK��od"eCa�K�vuSNK�õ�ÑÈrGCU�U�Pux^KAi�eCW^ULK�ö�K�PuHCx^K �
I�W^Gwd"eJIN���-HÔnCPRK�U�K�aÖU�KNILSNI�nCW^HCHØnCPRK�t\M"PVULI�W^vuvuPuU"WXI�PRYZHÆK�PuHÔGwHCnyKNM\}�PRM"nyvuW^HoxZU�W^a W^GwU\noKNM\Ñ�rGCU�U"PRx^K�H
i�eCW^ULKQx^KNSNY^x^K�HØõßU�PRK�eoK1�#gCgwPuvunwGCHox-�{�u�söf� T WXg!K�Pl}�PRMfnÏU�ILKNI�UÈK�PuH��K�a��!KNM"WXI�GoM�x^M"W^nwPRK�HhIÞSN}�PuU"d"eoK�H�t\MfP �
U�I�W^vuvGwHCnØ�od"eCa�K�vuSNKÏW^Go~�M�K�dfehIAKNM"eCW^vuILK�H�� T KNM\�K�a��!KNM"WXI�GoM�x^MfW^nCPRK�HJI-GCHwnÉnCPuK � PRK�eCx^K�U�d"eJ}�PuHCnwPRx^m^K�PRI
ó5ô �wn���eÆnCPuK.F-K�U�d"eJ}�PuHwnCPRx^m^K�PRI;a7PuI;noKNM�noKNM-t\M"PuULI�W^vVv
W^GwU�noKNM-�od"eCa�K�vuSNK�x^KNSNY^x^K�Hy}�PRM"n��lg!K�ULI�Pua�a�K�H
K�HJI�U�dfeoK�PunoK�HCnØnCW^U-��W^dfeCULI�GCaÀ����PuHÉ}�Pud"eJI�PRx^KNM\i(WXM"W^a�KNILKNM�PVULI-nwPRK.�-Ho�wW^U�U"GCHox nCKNM � PRK�eox^K�U�dfeh}�PVH �
nwPRx^m^K�PRI;W^HÆnCPuK�t\M"PuULI�W^vVvuPuU�WXI�PRYZHwULx^K�U�d"eJ}�PuHwnCPRx^m^K�PRI ó5õ �

�#gCgwPuvVnCGCHoxÉ�{���{�Ét\M"PuULI�W^vVvR}�W^dfeCULI�GCa�g!K�PQq^KNM"U�dfeCPRK�noK�HoK�H � PRK�eox^K�U�dfeh}�PVHCnCPRx^m^K�PRILK�H ó5ô GCHwn�t�M"P �
ULI�W^vVvuPuU�WXI�PRYZHwULx^K�U�d"eJ}�PuHwnCPRx^m^K�PRILK�H ó5õ �·õßWhö ó5õ è ó ô ��õ�g!ö óAõâö\ó ô ��õßdsö ó5õâ÷\ó ô �ø@AGCK�vuvRK^�
t�� � ��e��L�ÅPVvRm^K©« �ÅPVvÐ� [ ¬

�êHE�#gCgwPuvunwGCHox.�{����U�PVHCnEnCPRKAnoM�K�P!ajrY^xZvuPudfeoK�HÀb1rW^vuvRKAnCWXM�x^K�ULILK�vVvRIN� T W^UQ��W^d"eCU�I�GCaàq^KNM"v�rW^Go~ÐI1ULI�WXI�P �
YZHrWXM��C}�K�HCHÆnCPRK � GCd"eJILx^K�U�d"eJ}�PuHwnCPRx^m^K�PRI ó ô x^KNM"W^noK�xZvRK�PVd"eÆnoKNM���W^d"eCULI�Gwa7ULx^K�U�dfeh}�PVHCnCPRx^m^K�PRI ó5õ PVULI
õßbwW^vuv�Whöf���ÍULI ó ô ÷ó5õ õßbCW^vuvÈg!ö-ULYÆ}�PRMfnÔnoKNM�t\M"PuU�I�W^vuv �¶T GoM"dfeCa�K�U�ULKNM\mlvRK�PuHCKNM���g!K�P ó ô öäó5õ õßbCW^vuv
dsö1}�PRM"n5KNM#x^M�rYAS^KNM��1�$PuHCK�noKNI�W^PuvuvuPuKNM�ILK\O�K�U"d"eoM�K�PugwGCHox�nwPRK�ULKNM#¡jKNI�eoYlnoK�ÊwHCnCKNI;U�Pud"eÉPuHÀnoKNM-��PRILKNM"WXI�GCM
« �-d�m!�C�áPuvÐ� [ �*ìQSNYC� ] ¬ �
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O�K�PCnCKNM$t\M"PuU�I�W^vuvuPuU�WXI�PuYZHÏU��wPRK�vRK�HÏ��rWXM"a�KNILM"W^HCU��
Y^M"I�GCHCn7¡ÉW^U�ULK�HJILM"W^HCUL�!Y^M�I�K�PVHoK1K�HhI�U"d"eoK�PunCK�HCnoK;�;YZv �
vuK^�ÞO�K�PJ��W^d"eCULI�Gwa�W^GCU��rYZU�GCHox^K�H=��}#PRK$}.rW�S^MfPRx^K���rYZU�GCHox^K�H=�Z�od"eCa�K�vuS�v¶rYZU�GCHox^K�H=��noY^I�PuKNM�ILK1�od"eCa�K�vuSNK�H
KNI�dX�R�
PuULI;g!K�ULYZHwnoKNM"U1noKNM#¡ÉW^U�ULK�HJILM"W^HCU��
Y^M"I.õ T Pã�!GwU�PRYZH*ö�q^YZHÉO�K�nCK�GoI�GCHoxo� T KNM-t\M"PuU�I�W^vuv�rGog!KNM"HCPua�a�I
nwPRKÆx^K�v¶rYZULILKØi$ewW^ULKÉW^GCU noK�a4��rYZU�GCHCxZU�a7PRILILK�vå�QnCW^U q^YZHânCKNM�}QW^d"eCULK�HwnoK�Hât�M"PuULI�W^vuvu~ÐM�YZHJI7WXgCx^KN}�PuK �
U�K�HÔ}�PRM"n=� T W^nCGoM"dfe�K�HJI�ULILK�ehI.q^Y^MÏnCKNM���W^d"eCU�I�GCa7UL~�M�YZHJI�K�PuHoK ��gwHwW^eCa�K7noKNM�t�YZHoSNK�HhILMfWXI�PRYZH9nCKNM
x^K�v�rYZULILK�H�i$ewW^ULK�GCHCnyK�PuHoK�F-M�K�HCS�U�d"eCPVd"eJI�noKNM T Pud�m^Koÿh��nCPuK�nwGoM"d"e T Pã��GCU�PRYZHârGog!KNM�}#GCHCnoK�Hj}�KNM"nCK�H
aÏG<S9õß�#gCgwPVvunCGCHoxE�{� [ öf� T PuK5F-M�K�HoS�U"d"eCPudfehI�nwPud�m^K�ÿ�}#PRM"nÔnCGoMfd"e�nCPuK�t�YZHhq^KNm{I�PRYZHCULq^KNMfe rW^vRI�HCPuU"ULK�g!K �
U�I�Pua7a.I;GCHCnÀPuULI1S^�CO-�wnwGoM"d"ej� rGCeoM"K�H YlnoKNM���Y^I�WXI�PRYZHjnCKNM�t\M"PuU�I�W^vuvRKAS�GÀg!KNK�PuHoÑwGwU�ULK�H��

b#rGCMynCPuK9¡jW^U"ULK�HCULILM�YZa�nCPud"eJILK���õ T Pã�!GwU�PRYZHCULILMfW^HCUL�!Y^M�Ifö5W^GCUØnoKNMñrGog!KNM"UsrWXILI�PRx^ILK�H)��rYZU"GCHoxñS�GCM



�{���{� ` KNM"ILK�PuvuGCHoxZU"PuHCeoYZa�Y^x^K�HwPRIsrWXILK�H �

��gwgwPuvunCGwHoxj�{� [ �Àt\YZHoSNK�HJILM"WXI�PRYZHCULq^KNMfe�rW^vRI�HCPuU"ULK q^Y^M�K�PVHoKNM�t\M"PuULI�W^vVvRÑrW^d"eCK g!K�Pua���W^d"eCU�I�GCa W^GCU
� rYZU�GwHox^K�H��B@AGoK�vVvRK^�Èt����;K�d"m^KNM�« ��K�ds� ] ¬

F-M�K�HoS�U"d"eCPudfehI#xZPuvRI1HCW^dfejnoK�að�X�*bÞPVd�m � F-K�ULKNILS^�
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õßa7PRI � è T Pã��GCU�PRYZHwULm^YJKNÓ�S�PRK�HhI�~ rGoM-nCPRK T Pã��GCU�PuYZHÆnoK�U-FAK�v rYZULILK�HØPuHÆnoKNM#x^K�U rWXILI�PRx^ILK�HÔ� rYZU�GCHoxo���-è
t\YZHoSNK�HJILM"WXI�PRYZH noKNM-rGog!KNM"UsrWXILI�PRx^ILK�H���rYZU�GCHoxo���	=è��
	�õ������³ö�èát�YZHoSNK�HhILMfWXI�PRYZH7W^H7noKNM�t�M"PuULI�W^vuvuÑrW^d"eoK�öf�

b-rGoM;nCPuK��#HCvVWXx^KNM"GCHoxZULx^K�U"d"eJ}�PuHCnCPux^m^K�PRIQxZPuvRIN�

��è����hõ��	������ ö õå�{���Zö

õßa7PRI�� � èÖ� rWXILI�PRxZGCHoxZULm^YZHCSNK�HhILM"WXI�PuYZH���� � è�� � õ������åö�èæF-K�U�dfeh}#PuHCnCPRx^m^K�PuI�ULm^YZHCULI�W^HJILKÀnoKNM�FAM�K�HoS �
Ñ rW^d"eCK�HoM�K�WXm{I�PRYZH��wWXgwe rW^HoxZPRx�q^YZHjnCKNM;mJMfPuULI�W^vuvRY^x^MfWX�weCPuU�dfeoK�H5��PudfehI�GCHCxJöf�

T PRK;F-M�K�HoSNÑÞrW^d"eoK�HoM"K�WXmJI�PRYZH��
	wPVULIÞU"d"eJ}�KNMÈS�GÏg!K�ULI�Pua7a7K�H��Þ�lPRKQv¶rW�S^I(U�Pudfe.g!K�P{�#HwHCW^eCa�K�K�PuHoK�U(ULI�W �
I�PRYZH�rWXM�K�H5FAvRK�Pudfeox^KN}�PudfehI�UÈq^YZH��#HCvVWXx^KNM"GCHox\GCHCn T Pã��GCU�PuYZHÏW^GwU$FAvRK�PudfeJGCHCx��{�u�;GCHCn��{���AK�vuPVa7PuHCPRKNM"K�H��
ULY�nCW�S�~frGoM;nwPRKA��W^d"eCULI�Gwa7ULx^K�U�dfeh}�PVHCnCPRx^m^K�PRI! É~�YZvRx^I�õßO�KNM�I�eoYZGCn � FAvRK�PudfeJGCHCxJöf�
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õßa7PRI.#�$àèò¡ÆYZvRq^YZvVGCa�K�H*öf� T KNM-|#K�HCHoKNM#m�W^HwHÆW^vuU-�lILYX��rGog!KNM�xZW^HCxZUL}�PunoKNMfULI�W^HCnÀW^Go~�x^KN~�W�S^I-}�KNM"noK�H��
noKNM�U�Pud"e�W^GCUÏnoK�a T PR�!GCU"PRYZHCUL}�PVnoKNM"ULI�W^HCnKÿ0/ � GCHwn�noK�aïF-M�K�HoSNÑrW^dfeoK�HJ}�PunoKNM"U�I�W^HCnâ�1/0�325S�GCU�W^a �
a�K�HCULKNILSNI.GCHCnyq^YZH��K�a��!KNM"WXI�GoM\GCHCn rp#g
KNMfUsrWXILI�PRxZGCHoxÀWXgwerW^Hox^IN���$k{�wPuU�dfeoK���W^d"eCU�I�GCa7ULx^K�U�dfeh}#PuH �
nCPRx^m^K�PRILK�HÆg
K�P���rYZU�GCHoxZU�SlrGCd"eJI�GCHox^K�HÉvuPRKNx^K�HÀPuHÀnoKNMAF-M�rYAS^K�HoY^M"nwHJGCHCx�q^YZHÆK�PuHCPux^K�HÔ�N�54�6�a7U'4 ° �
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O�K�P�noKNM-t\M"PuULI�W^vVvuPuU�WXI�PRYZHEPuU�I1~ rGoM#nCPRK��-HCvuWXx^KNM"GCHCxZULM�K�WXm{I�PRYZHÆnCPRK�p-HJILKNM�m rGweCvuGCHox7GwHCa7PRILILK�vRg*WXMQW^HÉnoKNM
t\M"PuU�I�W^vuvRY^g!KNM�Ñ rW^dfeoK�a7W�S^x^KNg!K�HCn��{GCHCn�K�U$}�PuM"n7ULI�WXILI;¡ÉW^U�ULK�HJILM"W^HCUL�!Y^M�I�noKNM�� rWXM"a�KNILMfW^HCUL�!Y^M�IN�Jn=�Je��



] t�WX�wPRILK�v=�{� � GCd"eJI�vuW^U�KNM"WXmJI�Puq^KNM�t\M"PuU�I�W^vuvRK

�#gwvRK�PuI�GCHox�noKNM-~�M�K�PR}�KNM"noK�HCnoK�HÉt\M"PuU�I�W^vuvuPuU�WXI�PuYZHCUL}.rWXM"a7K^�o}�W^dfeCULI�GCa7U�g
K�U�I�Pua7a�K�HCn=�;b#rGCMAnwPRK�vuPuHCK�WXM�K
��W^dfeCULI�GCa�ULx^K�U�d"eJ}�PuHwnCPRx^m^K�PRI7 ÉKNM�xZPRgCI;U"Pud"e�« �áPuvÐ� [ ¬ �
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õßa�PRI 8�: gCSN}�� 8�A è���rWXM"a�K�vRK�PuIL~ÍrW^eCPux^m^K�PRILK�H\q^YZH�t�M"PuULI�W^vuv�gCSN}����ld"eCa7K�vRSNK^�{õ�G�H7/IG3Joö : gCSN}��hõ�G�H7/IG3Joö Aèc�K�a��!KNM"WXI�GoM�x^M"W^nwPRK�HhILK�H9PuHÃt�M"PuULI�W^vuv�gCSN}��(�od"eCa�K�vuSNK^�KJ9èct\Y{Y^M"nCPuHwWXILK�ULK�Hom{M�K�d"eJI�S�GoM���W^dfeCU �
I�Gwa7UL~�M�YZHhIN� DLE è t�M"PuULI�W^vuvVPuU�WXI�PRYZHCU�}.rWXM"a�K^� F ��è T PVd"eJILK.noK�U;t�M"PuULI�W^vuvuK�Uföf�

O�K�P�� rWXMfa�K�WXgwvRK�PRI�GwHoxÃnCGoMfd"eñnCK�Hñt\M"PVULI�W^vuvQKNM�xZPRgwI�U�PudfeñeCPRKNMfHCW^d"e nwPRKÆx^M�rYAS^ILKy��W^d"eCU�I�GCa7ULx^K �
U"d"eJ}�PuHCnCPux^m^K�PRIN�o}�K�HwHjnoKNM-��K�a��!KNM"WXI�GCM�x^M"W^nCPRK�HJI;PuHÉnoKNM-�ldfeCa�K�vRSNK.m{vRK�PVHÀGCHCnÆnoKNM-Puaàt\MfPuULI�W^vuv!x^M�YAS
x^K�ewW^vRILK�Há}�KNMfnoK�H�� T W¥nCPRKÉ�K�a��!KNM"WXI�GoM"x^M"W^nCPRK�HJILK�HáW^GCU5K2Ò{�!KNM"Pua7K�HhILK�vuvuK�HÅF-MZrGwHCnoK�HÅWXg
KNMÀHCPVd"eJI
g!K�vuPuKNgwPRxyx^KN} rW^eCvRI }�KNM"nCK�H¥m rYZHwHoK�H��QvuW^U�ULK�HâU�Pud"e x^M rYAS^KNM�Ky��W^d"eCULI�Gwa7ULx^K�U�dfeh}�PVHCnCPRx^m^K�PRILK�HâHJGCM�g!K�P
�oGogwULI�W^HoSNK�H¥a�PRI�xZGoILKNM�� rWXM"a�K�vuK�PRIL~ rW^ewPRx^m^K�PRI7KNM�S�PuK�vRK�H��ñ��kJ�*PuU�d"eCKÀ��W^d"eCULI�Gwa7ULx^K�U�dfeh}�PVHCnCPRx^m^K�PRILK�H
g!K�P��ldfeCa�K�vRSNSorGwd"eJI�GCHox^K�HÆvuPuKNx^K�HÆPuHÀnoKNM-FAM�rYAS^K�HoY^M"nCH{GCHox�q^YZHjK�PuHCPRx^K�HÔ�N� 4�6 a�U 4 °N�
ú^û�úCû�ú M ®Cº^°^®w±�»ON�«�²�¯IP=µ(®RQ`þC±³®w«°
O�K�PQnoKNM�t\M"PuU�I�W^vuvuPuU�WXI�PuYZHÔK�PuHoKNM��lGogwULI�W^HCS PuH9K�PuHoK�a � }�K�P � YlnoKNM7¡ÆK�eCM"ULILYX��ULk{U�ILK�a�ILM"KNILK�H9q^Y^M7nCKNM
��W^dfeCULI�GCa�UL~ÐM"YZHhI.K�PuHÃt\YZHCSNK�HhILM"WXI�PuYZHCULx^M"W^nCPuK�HhIÏGCHCnÔK�PuHCK T Pã�!GwU�PRYZHCU�U"d"eCPudfehI�nCKNM T Pud�m^K�ÿEW^Go~ê�ÞnwW
PVa��#vuvux^K�a�K�PuHoK�H5K�PuHoK�nCKNM;t\YZa��!YZHoK�HJILK�HÆWXgCx^KN}�PRK�U�K�HÀ}�PRM"nEGCHwn5nCKNM-�lGogwU�I�W^HoS�W^GCULI�W^GCU"d"eÀa7PRI;nCKNM
rGCgCM"PRx^K�H��ldfeCa�K�vRSNK�YlnoKNM���rYZU"GCHoxÀHCPudfehI�GCHCK�HCnCvuPudfeÉU"d"eCHoK�vVvÞPVULIN� T PuK7FAM�K�HoS�U�dfeCPud"eJI�KNM�~ßW�S^I�nCPuK�a7Y �
vuKNm{GCvVWXM�m{PVHoKNI�PuU�dfeoK�H ` Y^M�xwrW^HCx^KÃW^HînoKNMÀi$eCW^U�K�Hox^M�K�HoSNKÔGCHCnâS�GoMZrGwd�m)õß�M"W^HCU��
Y^M"IL�CM�Y^SNK�U�ULK�öf�ò�ÅPRMfn
W^vVU�O�K�PuUL�wPuK�v�K�PuH � }�K�PuU�ILYX�!ULklULILK�a�a7PRI�noK�Hjg!K�PunoK�HÉ�{ILYX�!K�Hy�)W^vVU��áPRM�I�GwHCnÆOëW^vuUAFAW^ULI�õßn��we��
O �
t�YZHoSNK�HhILMfWXI�PRYZH�x^KNM"PuHoxJö=g!KNILM"W^d"eJILKNIN�JU�Y#}�PuM"n.W^vVvRx^K�a�K�PuH.g!K�PhK�PuHCK�a ` KNM�ILK�PVvuGCHoxZULm^Y{KNÓ7S�PRK�HJILK�HL��S ö �
nwPRK7t\YZHoSNK�HJILM"WXI�PRYZH�noKNM�F\W^ULIL�weCW^ULKEO q^Y^M�noKNM���W^dfeCULI�GCa7U�~ÐM�YZHJIÏx^M rYAS^KNM��(g!K�PT��S ÷ �7mlvRK�PuHoKNM�W^vVU
PVHÆnoKNM�rGogCM"PRx^K�Hy�ld"eCa7K�vRSNK^� T GoM"d"eynCPRK���W^d"eCULI�Gwa7ULq^Y^M�xwrW^Hox^K�}�KNM"noK�HÉnCPRK ` KNM"ILK�PuvuGCHoxZU�q^KNM"e�rW^vRI�HCPVU�ULK
GwHCnU� S � �ÔKNM�ILKÉõßnoKNÊ*HCPRKNM�I-~frGCMV Ãèò�hö#q^KNM�rW^HCnoKNM"IN�.�#gCgwPuvunwGCHox �{� �ÀSNK�PRx^I�W^vVU\O�K�PVUL�wPRK�v(nCPRK�t\YZHoSNK�H �
ILMfWXI�PRYZHCULq^KNM"erW^vRI�HCPuU�U�KAW^HjnoKNM;��W^d"ewULI�GCa7UL~�M�YZHJI;~frGoMW� S ö �X�

O�KNSorGCxZvuPud"e�noKNMÈi$M�Y^SNK�U�ULK1W^H�noKNMÈi$eCW^U�K�Hox^M�K�HoSNKQv¶rW�S^IÈU�Pudfe.K�PVH�mlPuHoKNI�PuU"d"eoKNM ` KNM�ILK�PuvuGwHoxZULm^Y{KNÓ7S�PRK�HJI
nCKNÊwHCPRKNM�K�H=� �X	�è ����
	 õßa7PRIY [Zèá�6®-�
	�Zè�� A ®\��	]Zè^� S ö õå�{� Ú ö

õßa�PRI7� � ®-� 	 ®-� A è t\YZHCSNK�HhILM"WXI�PuYZHjPua�t\MfPuULI�W^vuvå�lW^HjnCKNM#F-M�K�HoSNÑ rW^dfeoK^�*PVHÀnoKNM-�ldfeCa�K�vRSNK�öf�
T KNM5mlPuHoKNI�PuU�dfeoK ` KNM"ILK�PuvuGCHoxZU�m^YJKNÓ7S�PuK�HhI_� 	 mXW^HCHñHwPud"eJI nCPuM�KNmJI�x^K�a�K�U�ULK�HÅ}�KNM"noK�HñGwHCnñe rW^HCx^I

WXgÅq^YZHÅnoKNM rp#g!KNM"U�d"eCM�K�PRI�GCHox9W^HñnoKNMEi$eCW^U�K�Hox^M�K�HoSNK^�;noKNM T Pud�m^KØq^YZH`ÿ õßnCPRKjnwGoM"d"eât\YZHJq^KNmJI�PRYZH
GwHCn9�7rGCeoM�K�H9g!KNK�PuHoÑwG�S^I�}�KNM"noK�H�m�W^HwH*öf�$noKNM���W^d"ewULI�GCa7ULx^K�U"d"eJ}�PuHCnCPux^m^K�PRIN��noKNM���W^dfeCULI�GCa7U�M"Pud"e �
I�GwHox7gCSN}�� � ÑrW^d"eCKEõ������åö�GCHCnjW^HCnoKNM�K�HÉbCWXmJILY^M"K�H��#b-rGoM#m{vRK�PVHoK���W^d"ewULI�GCa7ULx^K�U"d"eJ}�PuHCnCPux^m^K�PRILK�HjxZPVvRI
Y^~�I.�X	Þè`� S � T KNM\t\Y{KNÓ7S�PRK�HJIV��	$eCWXI#g
K�U�YZHCnoKNM�KÏO�K�nCK�GoI�GCHox ~frGoM-t\M"PuU�I�W^vuvuPuU�WXI�PuYZHoK�HÀW^GCU-��rYZU�GCHCx^K�H
GwHCnÉFAW^ULK�H=�*}�K�HCPRx^KNM#~frGoM-nCPRK�W^GwUA�ldfeCa�K�vRSNK�H=�Cg!K�P�noK�HoK�HÉ��MfW^HCUL�!Y^M�ILq^Y^M�xwrW^Hox^KÏULIsrWXM�m^KNMAS�GÉg
KNMZrGCd�m �
U"Pud"eJI�PRx^K�HEU�PuHCn=�ÞO�K�P
~ÐY^M"I�U�d"eoM"K�PRILK�HCnoKNM1t\M"PVULI�W^vuvuPuU"WXI�PRYZH�q^KNM�rW^HCnCKNM"H U"Pud"eEnCPRK � GCULI�W^HwnCUL�wWXM"W^a7KNILKNM�noK�U



�{���{� ` KNM"ILK�PuvuGCHoxZU"PuHCeoYZa�Y^x^K�HwPRIsrWXILK�H �

�{klULILK�a7UN�(q^Y^M�W^vuvRK�a<nwPRK � GCU"W^a7a�K�HCULKNILS�GwHoxo� T PuK ` KNM�rW^HCnCKNM"GCHoxynoKNM � GwU�W^a7a�K�HCU�KNILS�GCHoxa� A noKNMF-K�U�W^a.I�U�d"ewa�K�vRSNKÏg
KNMZrGCd�mlU�PudfehI�PRx^I;nCKNM;K2�
KNm{I�PRq^K ` KNM"ILK�PuvuGCHoxZU�m^YJKNÓ7S�PuK�HhIW�3b��
��bQè �'�� A è

�X	��	� A õå�{� _ ö

��b(}�PuM"n�g!KNK�PuHoÑ*G<S^I=q^YZH�noK�HÏ��MfW^HCUL�!Y^M�ILq^Y^M�xwrW^Hox^K�H=�XnwPRK�HCWXI�GCM�x^K�ajrW�SAg!K�PhnoK�HÏK�PuHoSNK�vVHoK�H � rGwd"eJI�GCHoxZU �
a�KNI�eoYlnoK�H5q^KNM"U�dfeCPRK�noK�HÀU�PVHCn�� T PuK � GCU�W^a7a�K�Hwe�rW^Hox^K�SN}#PuU�d"eCK�H_�3b�®\��	Â®C �®Eÿ.GCHCn5noKNM T PR�!GCU"PRYZHCULm^YZH �
ULI�W^HJILK � noKNM#F\W^ULIL�weCW^ULK\PuHEnoKNM1Ñ�rGCU�U�PRx^K�H5i$ewW^ULK\~frGCMQt�M"PuULI�W^vuvVPuU�WXI�PRYZHoK�H W^GCU��ldfeCa�K�vRSNK�HEU�PuHwn5HwW^d"e
OQGoM�ILYZH�« OQGoM Ú [ ¬ x^KNx^KNg!K�HjnCGoMfd"e��

��b1è �X	�X	 * õÍ�7�&��	¶ö=c 4�dfe (hg )ji dlkCm g kCn i õå�{�é�^ö

b rGoMV� 	 }�PRM"nÀPuHyFAvRK�PudfeJGCHCx��{�é��Y^~�IW��SX�*~ rGCM F : / F A a7K�PuULI��\x^K�U�KNILSNIN� T PRK�K2�!KNmJI�PRq^K�H ` KNM�ILK�PuvVGCHoxZU�PuH �eoYZa�Y^x^K�HCPuI rWXILK�HjPuHEt\M"PVULI�W^vuvRK�H K�HhI�U��CM�K�d"eCK�HÀW^vuULY7HCPudfehI1a�K�eCM;noK�aÙI�eoKNM"a�YlnoklHCW^a7PuU"d"eoK�HÀFAvRK�Pudfeox^K �
}�PudfehI1GCHCn5U�PuHwn7q^YZHo�X	�õ�gCSN}��B� S öf�CnoK�a T Pã�!GwU�PRYZHCULq^KNMfeCW^vRILK�HØõ´ÿI/ � ö�GCHCn g!K�ULYZHCnoKNM"U�noKNM ` KNM"U�dfeCPRK �gwGCHoxZU�x^K�U�d"eJ}�PuHCnwPRx^m^K�PRInCKNMÞi�eCW^ULK�Hox^M�K�HCSNK% Àèp Þõ������³ö�WXg*e�rW^HoxZPRxo� T PRK�O�M�K�PuILK¥ÿ;noKNM T PR�!GCU"PRYZHCULSNYZHoK
m�W^HwHÃg!KNM�K�PRI�UÏnCGoMfd"eÃaÉrW�SZPRx^K�U��7rGCeoM"K�H�YlnoKNMÏnwGoM"d"e�t\YZHJq^KNmJI�PuYZH9mlvRK�PuH9GCHCnÃ~frGoMÏW^vuvRK5bÞv�rW^d"eoK�H0GCH �
x^KN~ÍrW^eCM�xZvRK�PudfeÀx^K�a7W^dfehI-}�KNMfnoK�H��

O�K�P1noKNM��$PVHomJMfPuULI�W^vuvRSorGwd"eJI�GCHoxjULILK�vVvRIÏU"Pud"e0g!K�P�m^YZHCULI�W^HJILK�H ��W^d"ewULI�GCa7ULg!K�nCPVHoxZGCHox^K�H9K�PuH�m^YZH �
ULI�W^HJILK�Uq�3b�K�PuH=�$}�K�vud"eoK�U7~frGoM nCPRKÀ|#n=� í$��F � Gwd"eJI�g
K�PVUL�wPRK�vuU�}�K�PuU�Ksrð�6®"�Ôg!KNILM�rWXx^IN� T PRK�ULKNM ULI�WXI�P �
YZH�rWXM�K � GCU�I�W^HCnjULILK�vVvRI#U�PVd"eÉg
K�P�xZGoILKNM T GoM"d"ewa7PuU�dfeJGCHCx�M�K�vuWXI�PuqÆU�d"eCHCK�vuv=K�PuH=�*g!K�P�U"d"eCvRK�dfehILKNM T GoMfd"e �
a7PuU�dfeJGwHoxjM�K�vVWXI�PRqÃvuW^HoxZU"W^aÀ�ÈGCHhILKNM�p-a7ULIsrW^HCnCK�HÃKNM"U�IÏHCW^dfe0K�PuHoKNM.x^KN}�PuU�ULK�H0t\MfPuULI�W^vuvuPVU�WXI�PRYZHCU�nwW^GoKNM
gCSN}���HCW^dfeÔt\M"PuULI�W^vVv rW^Hox^K�HÆq^YZHÔa7K�eoM�KNM�K�H � K�HJI�Pua�KNILKNM"H=� T PuK T GoM"dfeCa7PuU"d"e{GCHoxEnCGoM"dfeÉt\YZHJq^KNm{I�PRYZH
Y{nCKNM�� rGCeoM"GwHoxÉUL�*PRK�vRI.U�YZa7PRI�Puaç>-PuHJgwvuPud"m�W^Go~�nCPuKo>#YZa�Y^x^K�HCPRI rWXI7noKNM�t\MfPuULI�W^vuvRK K�PuHoK }�K�ULK�HJI�vuPudfeoK
�;YZvuvuKG«�ìQWXM _^] ¬ �ÆO�K�P r�#HCnCKNM"GCHoxÆq^YZHt �}.rW^eoM�K�HCnÃnoK�U���W^dfeCULI�GCa�U�q^KNM�rW^HwnoKNM�I.U"Pud"e9noKNM.ULI�WXI�PuYZH�rWXM�K
� GCULI�W^Hwn��C}�Y^g
K�P=}�PRK�noKNM"Gwa rp�g!KNM�xZW^HCxZU�nCPuULI�W^HCSNK�HÆW^Go~�ILM�KNILK�H��Q�êHwHoKNM"eCW^vRgÆnwPRK�ULKNM T PuULI�W^HCSNK�HjKNM�~�YZvRx^I
noKNM rp�g!KNM�xZW^Hox.PuH�noK�H HoK�GoK�H ULI�WXI�PRYZH�rWXM�K�H � GCU�I�W^HCn7HCPudfehI�a�YZHoY^ILYZH��lULYZHCnCKNM"Hu� : õvJCöÈnCGCM"d"eCv�rW^Go~ÐIÈ~ rGoM��b ö �;K�PVH ¡ÉW�ÒlPuaÏGCa GCHCn�~ rGoM]��b ÷ �;K�PuH5¡jPuHwPua.GwacõßUN�JW^Gwd"eE��g*U�d"eCHwPRILI��{� [ ��� z � YZHCWXM � O�W^GCILK�H���öf�

úCû�úCûvw x µ�«�¯s°Z±³°XN�°Z±³µ�«$®w»¶»¶®�y�«°X®wº�PVzN$¾$»{N$«$²
T K�a�t\YZHoSNK�HJILM"WXI�PRYZHCULq^KNMfvuW^Go~|�^õvJoö$K�PuHCKNM1FAW^U�IL�weCW^ULK-q^Y^M;noKNM���W^d"eCULI�Gwa7UL~�M�YZHhI�õßUN�l�#gCgwPuvunwGCHox��{� �Jö
K�HhI�U��CM"PudfehI.x^K�ajrW�Syi�eCW^ULK�HCnwPuWXx^M"W^a7a<K�PuH9FAvRK�PVd"eox^KN}�PVd"eJI�ULILK�a��!KNM"WXI�GoM�q^KNMfvuW^Go~1HCW^d"e�t�GoM"q^K�H@}�õvJCöf�
�êaË��W^d"ewULI�GCa7ULMfW^GCaÖõ ó ~ÐK�H��{�;PRKNx^K�vÐöÈvuPRKNx^I�WXg!KNM�Pua �-vuvRx^K�a�K�PuHCK�H�K�PuH��K�a��!KNM"WXI�GoM"x^M"W^nCPRK�HJITGXH!/IG�J
q^Y^M��CnoKNM;HCPVd"eJIQa�PRI�nCKNMQt�GoM�q^KVH@}�õvJCö�rGog!KNM�K�PuHCU�I�Pua7a.I#õ�S^�CO-��~ ° Y{noKNM!~��söf���od"eCHoK�PVnoKNI1noKNM1��K�a��!K �
M"WXI�GoM�x^MfW^nCPRK�HJIQõ�}�PuK�S^�ZO-�3~ � önCPRKQt�GoM�q^K^�^nCW^HCHÏK�HJI�ULILK�eJIÈq^Y^M�noKNM(��W^d"eCULI�Gwa7UL~�M�YZHhI(K�PuH7F-KNg*PRKNIN�ZnCW^U
GCHJILKNM�m rGweCvRI;PuULIN 
a7W^HjU��CM"PudfehI;q^YZHÉm^YZHCULI�PuI�GoI�PRYZHoK�vuvuKNM;p#HJILKNM�m rGCeCvuGCHCxo� T KNM#t�M"PuULI�W^vuv=q^KNM"U�GCdfehIN�
nCPRK�ULK
p#HJILKNM�mrGCeCvuGwHox5nwGoM"d"eØK�PVHoK�HÔU�d"ewHoK�vuvRK�Hy��W^d"ewULI�GCa7ULq^Y^MfULILYASÉPuHÔnwPRK��ld"eCa7K�vRSNK7W^GCULS�GoxZvuK�Pud"eoK�H=� T PRK
KNg!K�HoKA��W^d"eCULI�Gwa7UL~�M�YZHhI1}#PRM"n5PuHCULI�WXgwPVvå�JGCHwn�K�UQK�HJI�ULILK�eoK�HÀg!K�ULI�PVa7a�ILK-��W^d"ewULI�GCa7U�U�IsrY^M"GCHox^K�HEYlnoKNM
� ULILM"Gom{I�GoM�K�HÅa7PRI ULI�WXM�m^K�H ` KNM�ILK�PuvuGwHoxZU�PuHCeCYZa�Y^x^K�HCPRIsrWXILK�H��QS^�QO-� � K�vVvRK�Hhg*PuvunCGCHCxya7PuI5FAW^ULIL�wewW^ULK�H �
�$PuHwU�d"eCvLrGCU�ULK�H)W^H�noK�H � K�vuvRx^M"K�HoSNK�H)Y{noKNMÃ�ldfeCPudfehILK�H�a7PuIØU�I�WXM�m^K�H ` KNM�ILK�PuvuGwHoxZU�PuHCeCYZa�Y^x^K�HCPRIsrWXILK�H



�N� t�WX�wPRILK�v=�{� � GCd"eJI�vuW^U�KNM"WXmJI�Puq^KNM�t\M"PuU�I�W^vuvRK

�#gCgwPuvVnCGCHox��{� �o��t\YZHoSNK�HJILM"WXI�PRYZHwULq^KNM"vuW^Go~|�^õvJCö�U�Ys}�PRK-��K�a7�
KNMfWXI�GoM�q^KNM"vuW^GC~�H�}�õvJCöÈq^Y^M1noKNM���W^d"eCU �
I�GCa�UL~ÐM"YZHhI1�áb¥a7PRI1m^YZHCU�I�PRI�GoI�PRYZHoK�vVvRKNM1p#HJILKNM�mrGCeCvuGCHCxÀõ�~ rGoM!� ö �söf��@AGoK�vuvuK^�(t7���;K�d�m^KNM¯« �;K�ds� ] ¬
õLrW^ewHCvuPudfeâ�{ILM�K�PR~�K�HJgwPuvunCGwHox^K�H�Y{noKNM � YZHCWXM � O�W^GCILK�H*öf�·�#M�I GCHwn boY^M"a4noKNM5��W^d"eCULI�Gwa7U�ULILM"GCmJI�GoM"K�H
U"PuHCnÆq^YZHÔnCK�HÉ��W^dfeCULI�GCa�UL�wWXM"W^a�KNILKNMfH��=q^Y^M�W^vuvRK�aænoK�aæ�-HCULI�PRKNxÀnoK�UA�K�a��!KNM"WXI�GoM�x^MfW^nCPRK�HJILK�HÉq^Y^M
nCKNMÞ��W^dfeCULI�GCa�UL~ÐM"YZHhIN�{WXgwe�rW^HoxZPRxo�(t\YZHCU�I�PRI�GoI�PRYZHoK�vVvRK$p-HhILKNM�mÞrGCeCvVGCHox#GwHCn�nCW^a7PRI(nCPRK�Y^g!K�HÏW^HCx^KN~frGCeCM �
ILK�HÃO�W^GC~ÐK�eCvuKNMAGwHCny�êHCeCYZa�Y^x^K�HCPRIsrWXILK�HÔILM"KNILK�H�HCPudfehI\W^Go~ê�=}�K�HCHÔnoKNM��K�a��!KNM"WXI�GoM�x^M"W^nwPRK�HhIAULYÆULILK�PVv
q^KNMfv¶rW^Go~�IN�CnCW�S7KNM�nCPuK�t�GoM�q^K�H�}NõvJoöQHwPud"eJI�U�dfeCHoK�PunoKNI�õ�~ ° PuHÀ��gwgwPuvunCGwHoxÏ�{� �Jöf�

�êH5noKNM1i�M"W�ÒoPuU�PuULIQnoKNM��K�a��!KNM"WXI�GoM"x^M"W^nCPRK�HJI�HCPVd"eJI�g!K�vuPRKNg*PRx\}.rW^eCvRg*WXM��È�#G<S^KNMfnoK�aòm�rYZHCHoK�HEULI�WXM �
m^K\�K�a��!KNM"WXI�GoM�x^MfW^nCPRK�HJILK�HE�{�*W^HCHJGwHox^K�H�Pua t\M"PVULI�W^vuvoKNM�SNK�GCx^K�H��CULY�nCW�S.g!K�P
noK�H � rGCd"eJI�GCHox^K�H5ULILKNI�U
t�YZa��CM�YZa7PVU�ULK�x^K�U�GCdfehIÏ}�KNM"noK�HÃa rGCU�ULK�H�� T PRK�ULK5�WXI�U"W^d"eoK5xZPuvRI�W^vVvRx^K�a�K�PuH��ÞnCWjnwPRK7q^KNM"U�dfeCPRK�noK�HCK�H
bwWXmJILY^M�K�H¥nCK�U.��W^dfeCULI�GCa�U�U�Pud"e9qlPRK�vR~ßW^d"e�GCHhILKNMfU�d"eCPuK�nCvuPudfeÃW^GCUL}#PRM�m^K�H��ÈULYØnCW�SØnCPRK � GCd"eJIL�wWXM"W^a�K �
ILKNM-Y^�CI�Pua�W^v�W^Go~�K�PuHCW^HCnCKNM�WXgCx^K�ULI�Pua�a�I-}�KNMfnoK�HÉaÔrGCU�ULK�H�� T PRK.m^YZHCULI�PRI�GoI�PuYZHoK�vuvRK�p-HJILKNM�mrGweCvuGCHox7ewWXI
�wM"WXmJI�PVU�d"eâm^K�PuHoKyO�K�nCK�GoI�GCHox�g!K�P�noKNM � rGCdfehI�GCHCxÃM�K�PuHCKNME�lGog*ULI�W^HoSNK�H��ÞÌLK�noYld"eÅg!KNM�K�PRILKNI U"PRKjx^M�YAS^K
�od"eJ}�PRKNM"PRx^m^K�PuILK�HÔg!K�PÈnoKNM � rGCdfehI�GwHoxÀq^YZHÃeoYZa7Y^x^K�HoK�H��nCY^I�PRKNM�ILK�H�t\MfPuULI�W^vuvRK�HÔGwHCnÔ¡jPuU"d"eom{M"PuULI�W^vVvRK�H
U�Ys}�PRK\g!K�P�noKNM � rGCd"eJI�GCHox7W^GwU;��rYZU�GwHox^K�HÀYlnoKNM-�ldfeCa�K�vRS�v¶rYZU"GCHox^K�H��

ú^û�úCû�� x µ«�þo®w«°^ºZ´
°Z±³µ�«�¯s¬®Cº^°^®w±¶»{N$«$² ®w«°Z»³´�«�²îÁ�®wº��7N$¹J¾�°^ºh±�¹h¾°�N$«$²
T WÏ~frGoM�nwPRK#PuaÙ�#W^eCa�K�H5nCPRK�ULKNM1�#M�g!K�PRI�GCHJILKNM"U�Gwd"eJILK�HE¡ÉWXILKNM"PuW^vVPRK�Hs� S ö �-GCHCn5nCW^a7PRIQW^GCdfe_�3b ö �
PVULIN��gwPuvunCKNI-U�PVd"eØK�HJI�vuW^HoxÆnoKNM � Gwd"eJILM"Pud"eJI�GCHoxÀK�PVHyt�YZHoSNK�HhILMfWXI�PRYZHCULx^M"W^nwPRK�HhI�W^GwUN� T KNM ` KNM�ILK�PuvuGCHCxZU �
m^Y{KNÓ7S�PRK�HJI�g!KN}�PRM�m{IN��nCW�SÔ}.rW^eCM�K�HCn0noK�U���W^d"ewULI�GCa7UL�wM�Y^SNK�U�ULK�U Pua ` KNM"e�rW^vRI�HwPuU�a�K�eoM��#HJILK�PuvRKÆnCKNM
�áPRM�IL�*eCW^ULK�W^vuU#noKNM-FAW^ULIL�*eCW^ULK.W^GwU�noKNM\�ld"eCa7K�vRSNK�K�HJI�HoYZa7a�K�Hj}�KNM"nCK�H�� T PRK�U�~ rGCeCM�I1S�GÆK�PuHCKNM��#H �
M"K�Pud"eoKNMfGCHox7noKNM-F\W^ULIL�weCW^ULK.PuHÆnoKNM-�od"eCa�K�vuSNK^� T PRKÏ�{I rWXM�m^KÏGCHCnÀnCPuK�boY^M"acnCK�U#F-M"W^nCPuK�HhILK�Hj}�KNM"nCK�H



�{���{� ` KNM"ILK�PuvuGCHoxZU"PuHCeoYZa�Y^x^K�HwPRIsrWXILK�H �^�

nCGoM"dfe�nCW^U ` KNM"e�rW^vRI�HCPVUÈq^YZH �-GCULxZW^HCxZU�a7WXILKNM"PuW^vwS�G7noK�aËW^GCU$noKNM1�ld"ewa�K�vRSNK;K�HJI�HoYZa7a�K�HCK�H ¡ÉWXILKNM"PuW^v
g!K�ULI�Pua7a.IN� T WXg!K�Pla.G�S-g!KNMZrGwd�mlU�Pud"eJI�PRx^IÞ}�KNMfnoK�H��ZnCW�S\nCPRK�U�K��-HoM�K�PudfeoKNM"GCHCx#noKNM$FAW^ULIL�*eCW^ULKQS�GCH�rW^dfeCULI
PuHÔK�PuHCKNM\m{vRK�PVHoK�HÔp#a7x^KNgwGCHoxÆnoKNM���W^d"eCULI�Gwa7UL~�M�YZHhI.x^K�U�d"ewPRK�ehIN�5��M"U�I�nCGoM"dfe T PR�!GCU"PRYZHØY{nCKNM�t\YZH �
q^KNmJI�PuYZHÆ}�KNM"noK�HÀnCPRK\t\YZHCSNK�HhILM"WXI�PuYZHCU�GCHJILKNM"U�dfeCPRK�noK\vuW^HoxZU"W^a�PuHÀnoKNM1Ñ rGCU"U�PRx^K�HEi$eCW^U�K�W^GCULx^KNxZvuPudfeoK�H��
T PRK�F-K�U�d"eJ}�PuHwnCPRx^m^K�PRIN��a7PRI-noKNM\nCPRK�ULK��M"W^HCUL�!Y^M�IL�CM"Y^SNK�U�ULK.WXg*vuW^Go~�K�H��
vVPRKNx^I-PVHÉnoKNM�F-M rYAS^K�HoY^M"nCH{GCHox
noKNM � PRK�eox^K�U"d"eJ}�PuHCnCPux^m^K�PRIN� T PRK�UÞKNM"e�rYZeJIÈnCPRK�t\YZHoSNK�HJILM"WXI�PRYZH�noKNM�FAW^ULIL�wewW^ULK1PuH.GwHCa7PRILILK�vRg*WXM�KNM|�rW^eoK
noKNM;��W^dfeCULI�GCa7U�~ÐM�YZHJI#PVa ` KNM�xZvRK�PudfeÆS�GoM;M"K�ULI�vuPudfeoK�Hj�ld"ewa�K�vRSNK^�

��gwgwPuvunCGwHoxÃ�{� Ú �¥t\YZHoSNK�HJILM"WXI�PRYZHCULq^KNMfvuW^Go~�K�PuHCKNM5x^K�v�rYZULILK�Hët\YZa��!YZHoK�HJILKØa7PRIs��b ö �yg
K�P-noKNM
t\M"PuU�I�W^vuvuPuU�WXI�PuYZH�q^Y^M#K�PuHoKNM1KNg!K�HoK�HÀ��W^dfeCULI�GCa7U�~ÐM�YZHJIN��@AGCK�vuvRK^��t�� � �;e=�L�ÅPuvum^K©« �ÅPuv�� [ ¬

��gwgwPuvunCGwHox��{� _ ���#Ho~ßW^HoxZULq^KNMfvuW^Go~=noKNMQM�K�vuWXI�Puq^K�H t\YZHCSNK�HhILM"WXI�PuYZH K�PVHoKNM�x^K�v�rYZULILK�HEt\YZa��!YZHoK�HJILK-PuH
K�PuHoK�a��lI�WXg9HCW^dfeÃt\M"PVULI�W^vuvuPuU"WXI�PRYZHCULg!KNxZPuHCH=� T WXM�x^K�ULILK�vVvRI.U�PVHCnØq^KNM"U�dfeCPRK�noK�HoK�m{PuHCKNI�PuU�d"eCK ` KNM�ILK�P �
vuGCHoxZU�m^YJKNÓ7S�PuK�HhILK�HEg!K�P!~�K�eCvRK�HCnoKNM T GoMfd"eCa7PVU�d"e{GCHoxo�B@AGCK�vuvRK^�Èt�� � �;e��L�áPuvRm^K©« �áPuvÐ� [ ¬



��� t�WX�wPRILK�v=�{� � GCd"eJI�vuW^U�KNM"WXmJI�Puq^KNM�t\M"PuU�I�W^vuvRK

T PuK ` KNM�ILK�PuvuGwHox�noKNMÞF\W^ULIL�weCW^ULK�K�HhI�vVW^Hox#noKNM � GCd"eJILM"PudfehI�GwHoxV�7õv��ö!Puaët�M"PuULI�W^vuvX}#PRM"nAg!K�U�d"eCM"PRKNg!K�H
nwGoM"d"eÀnCK�H � GCU�W^a�a�K�HCeCW^Hoxv« �áPuvÐ� [ �wbCY^M � � ¬

�7õv�!ö$è^� A õß�hö Ü �\õÍ�7���3��ö + 4 ° õå�{� ] ö

>-PRKNM�g!K�PCPVULI]� A õß�hö�nCPuK��#HC~�W^HoxZU�m^YZHoSNK�HhILMfWXI�PRYZHÀPuH7noKNM;�ldfeCa�K�vRSNK^�R��nCKNM ` KNM�ILK�PuvVGCHoxZULm^Y{KNÓ7S�PRK�HJI�GwHCn� K�PuHÉF-KNYZa�KNILMfPRKN~�WXm{ILY^M��
noKNM;noK�HÀ�CM"Y���rW^Hox^K�HoK�PuHweoK�PRI1W^GCU;noKNMA�ld"eCa7K�vRSNK\K�HhI�HCYZa7a�K�HoK�Hj¡ÉWXILKNM"PuW^v �
W^HJILK�Puv=W^HCxZPRgCIN�

p#aÖnoK�Hjt�GoM�q^K�HJq^KNM"vuW^Go~(K�PuHo~ßW^d"eCKNM#nCPuU�m{GoI�PuKNM�K�HÀS�GÆm�rYZHCHoK�H=�w}�PRMfnÉFAvRK�PudfeJGwHox �{� ] PuHÆK�PuHCK��Wsk �
vuY^M�M�K�PueoK7Gwa��0èÙ�jK�HhI�}�Pud"m^K�vRIN�Æ¡jPRIÏnoKNM��-Ho~ßW^HoxZULm^YZHoSNK�HJILM"WXI�PRYZH�Pua<t�M"PuULI�W^vuvT��õß�hö.�éè9� : õß�hö.è� A õß�hö Ü �5~�YZvRx^I �7õv��ö�è^��õß�hö�� �7õß�hö �!õ��L� �sö�0� � * �7õß�hö � � õ���� �sö2õ��L�9�Zö�5� � � õå�{� � ö

� �7õß�hö ��%hõ���� �sö2õ��L�9�Zö2õ���� [ ö[ � � % * ÛRÛ
T PRK�U�Y7K�HhI�}�Pud"m^K�vRILK.��K�PueoK�PuULI1K�PVHÀiYZvuk{HoYZaÆ�CnCW^U;U�PudfeÀq^KNM�K�PuHC~�W^dfeoK�Hjv¶rW�S^IN�

b#rGCM��L� �-}�KNMfnoK�H�W^vuvRK��KNM"a�K1a7PuIÞ�-GCU�HCW^ewa�K�noK�UÈ�$M"ULILK�HÏxZvRK�Pudfe�|#GCvVvhGCHCnÏnCPRKQt\YZHoSNK�HJILM"WXI�PRYZH
nCKNM�F\W^ULIL�weCW^ULK�g*vRK�PRgCI#K�HhI�vuW^HCxEnCKNM � GCd"eJILM"PudfehI�GwHox m^YZHwULI�W^HhIN� T PRK�UAg!K�U�d"eCM�K�PRgCIAnoK�HØbCW^vuvå�=PVHynCK�a
H{GoM;ULK�eCM;}�K�HwPRx�¡jWXILKNMfPuW^v=W^GCU;nCKNM-�ld"ewa�K�vRSNK�K�HJI�HoYZa7a�K�HÆ}�PRM"n��

�êULIÞnCPRK�¡ÉWXILKNM"PuW^vVa�K�Hox^K�PVH�noKNMÈ�ld"eCa7K�vRSNK$x^M�YAS-x^KNx^K�HÈrGog!KNMÞnoKNM(¡jK�Hox^KQnoK�U=x^KNSorGwd"eJILKNILK�H7t\M"PuU�I�W^vuvuU
PVULIÀnoKNMyF-KNYZa�KNILMfPRKN~�WXm{ILY^Mo�âm{vRK�PVH�� T W^HCHëm�W^HCHînCKNM ` KNM"vuW^Go~ÏnCGoM"dfeînCPRKØKNM"ULILK�Hëg
K�PVnoK�Há��KNM"a7K
g!K�U�dfeoM"PRKNg!K�H5}�KNM"noK�H�� ��õv�!öÈè^��õß�hö��t�7õß�höO�!õ��L� �sö�� õå�{�u�N�hö

�êHÀnCPuK�ULK�a�bCW^vuv!}�PuM"n nCKNM;t\YZHoSNK�HJILM"WXI�PRYZHCULq^KNMfvuW^Go~(nCGoM"dfe5nwPRK\�#Ho~ßW^HoxZULm^YZHCSNK�HhILM"WXI�PuYZHU�7õß�hö�GwHCn
K�PVHoK�HES�G_�j�CM"Y^�
Y^M"I�PRYZHCW^vRK�H5��KNMfa�g!K�U�d"eoMfPRKNg!K�H��Þb-rGoM1K�PVHoK�H ` KNM�ILK�PuvuGwHoxZULm^Y{KNÓ7S�PRK�HJILK�Ha� ö ��ULILK�Pux^I
nwPRK T Y^I�PuKNM"GCHoxZULm^YZHCSNK�HhILM"WXI�PuYZHjPua�t\MfPuULI�W^vuv
vuPuHoK�WXM;a�PRI1noKNM�t\M"PVULI�W^vuv¶rW^Hox^K^�(�ÍULI;noKNM ` KNM�ILK�PVvuGCHoxZULm^Y{KN~ �
ÊwS�PRK�HhI!� ÷ ��U�PuHom{I1nCPRK T Y^I�PRKNM"GwHoxZULm^YZHoSNK�HJILM"WXI�PRYZHÉPuaàt\M"PVULI�W^vuv
K�HhI�U��CM�K�d"eCK�HCn��

b#rGCM�M�K�W^vRKyt\M"PuU�I�W^vuvRKÆaÏG<S9HoYld"eânoKNMEÎJGCW^nCM"WXI�PuU�dfeoKj�KNM"a/W^GwU5FAvRK�PVd"e{GCHox��{� � g!KNM^rGCd�mlU�PudfehI�Pux^I
}�KNM"noK�H=���Íað�ÔK�ULK�HJI�vuPudfeoK�HÃg!K�U�dfeoM�K�PRgwI$ÌLK�noYld"e9g!KNM�K�PRI�U�FAvRK�PVd"e{GCHoxÉ�{�u�N�ynCPRK r�-HCnoKNM"GwHoxÆnoKNM�t\YZH �
SNK�HJILM"WXI�PRYZHÉnoKNM-FAW^U�IL�weCW^ULK�PVa�t\M"PuULI�W^vVvå�(¡ÉPRI�nCK�HÀ��gCmÞrGoM�S�GwHox^K�H

� è �
õ����ñ�sö õå�{�u�^�sö

� è � � õ���� �sö2õ��u�Ã�Zö
�5� õå�{�u���Zö

~�YZvRx^I;W^GCUAFAvRK�PudfeJGwHox7�{� � ��õv�!öÈè^��õß�hö��t�7õß�hö � � * �7õß�hö{�|� � Û õå�{�u� [ ö
>#WXIAa7W^HØW^GCU#K�PuHoK�a�x^K�a�K�U�ULK�HoK�HØt�GCM�q^K�Hhq^KNMfvuW^Go~ÈnCPRKÏt\YZHCULI�W^HJILK�H � GCHCna�9g!K�ULI�Pua�a�IN�
m�W^HwH

a�W^HÉnCPuKÏFAvRK�PudfeJGwHox^K�Hy�{�u�^��GCHwnj�{�u��� S�GoM-O�K�ULI�PVa7a.GwHox�q^YZHa�ÆGCHCn��Æq^KNM�}�K�HCnoK�H�����rYZULIAa7W^HÉnwPRK



�{� [ � ¡jY^M��weCYZvRY^xZPuU�dfeoK.F-M"GCHwnCvuWXx^K�H � [

FAvRK�PudfeJGwHox^K�Hj�{�u�^��GwHCnÆ�{�u���7HCW^dfes� GwHCno�ÀW^Go~ê�o~ÐYZvux^I
� è ���õß�höO� * � õå�{�u�2�Jö

� è ���õß�hö � �I�� Û õå�{�u� Ú ö

T KNM;�KNM"a � /X��õß�hö�xZPRgCI1nCPRM"KNmJIQnCPRK-M�K�vuWXI�PRq^K\t\YZHCSNK�HhILM"WXI�PuYZHCU rW^HCnoKNMfGCHoxÏ�CM�Y�� rW^Hox^K�HCK�PuHCeoK�PRIQW^H��
ìîí=� � ���=,����-�����- ��
	������ �=����7���1�����
úCû�wCû2ü � ´�¹h¾$¯�°�N$Äá¯�¸Íµ=ºhÄÅ®w«
O�K�Pua+GCHox^K�eCPuHwnoKNM�ILK�H¥��W^dfeCULI�GCa?noKNM5t\M"PuU�I�W^vuvRKÆK�HCU�ILK�ehIEPua4�#vuvux^K�a�K�PuHoK�H¥K�PVHât\MfPuULI�W^vuvR�!YZvRk^K�nCKNM
« >�YZH Ú ] ¬ � T PRK�ULK�UjPuULIÆHCW^dfe·�#M�I9õß�M"W^d"eJIföÀGCHwn·F-M�rYAS^K�HJq^KNM"e�rW^vRI�HCPVUÃõ�>#WXg*PRI�GCUfö5noKNMÉW^Go~ÐILM"KNILK�HCnoK�H
b(v¶rW^d"eoK�HÃg!K�PÈF\vRK�Pud"eCx^KN}�Pud"eJI�GCHwnÉg!K�PÞmlvRK�PuHoK�HÔt\MfPuULI�W^vuvRK�H0õ=�Ù�!Õ=a ö-ULILM�K�HCxÆnoKNÊwHCPRKNM"IN�Ï��U\xZPuvRI\nCPRK
FAPRgCg*U � O�K�nCPuHoxZGCHCxo� � � 	v��	�èî¡ÉPuHCPuaÏGCa õå�{�u� _ ö
õßa7PRI

� 	�è�UL�!KNS�PRÊwU�dfeoKA~ÐM�K�PuK ó g!KNM�ÑrW^d"eCK�HoK�HoKNM�xZPRK^�B��	�è b(v¶rW^d"eCK�HCPuHCeCW^vuIQnCKNM;P � ILK�HÆb(v¶rW^d"eCK�öf�
|-W^d"eÉF\vRK�Pud"e{GCHox��{�u� _ PuULIQq^YZHÀW^vuvuK�H I�eCKNY^M�KNI�PuU�dfeÀajrY^xZvuPudfeoK�HÀt\M"PuU�I�W^vuvR~�Y^M"a�K�H�nwPRK-bCY^M"a�a7PRIQnoKNM

x^KNM"PuHoxZU�ILK�H9~�M�K�PRK�H ó g!KNM�ÑrW^dfeoK�HoK�HoKNM�xZPuK�nCPRKÀFAvRK�Pudfeox^KN}�PudfehI�UL~�Y^M"a+õ³èA�$Hwno~ÐY^Mfa öf� T PRKE��rYZU�GCHCxÆq^YZH
FAvRK�PudfeJGwHox��{�u� _ ~frGCeoM�IQS�GCacULY^x^K�HCW^HCHJILK�HÆ��GCvR� � �lWXILS^��

°� ° è
� ��B� è

� 	�R	 èÅm^YZHCULIN� õå�{�u�s�^ö

��gwgwPuvunCGwHoxÏ�{�é�J�$�M"W^dfehI � r�-HCnoKNM"GwHox7K�PuHoK�U-�{ILK�PuHCU�W^vuS � t\M"PuULI�W^vVvRK�UN��@AGoK�vuvRK^�È�.�"|#K�GCeCW^GCUz« |#K�G Ú _ ¬



�2� t�WX�wPRILK�v=�{� � GCd"eJI�vuW^U�KNM"WXmJI�Puq^KNM�t\M"PuU�I�W^vuvRK

õßa�PRI7�R	�è � K�HJILM"W^vunCPuU�I�W^HoS-nCKNM;P � ILK�HÆb(v¶rW^d"eCK^�o�CM�Y^�!Y^M�I�PRYZHCW^v!noKNM;vVPuHoK�WXM�K�H5��W^d"ewULI�GCa7ULx^K�U"d"eJ}�PuHCnCPux �
m^K�PuIN�wUN�CW^GCdfej�#gCgwPuvunwGCHoxÏ�{�é�^ö

�#GCU-FAvRK�PudfeJGCHCx��{�u� _ GCHCnÀ�{�u�s��~�YZvRx^IN�wnwW�S7nCPRK\vuPuHoK�WXM"K�HE��W^d"eCULI�Gwa7ULx^K�U�dfeh}�PVHCnCPRx^m^K�PRILK�HÆ~frGoM;nwPRK
K�PVHoSNK�vuHoK�Hyb(v rW^d"eoK�Hy�CM"Y^�
Y^M"I�PRYZHCW^vS�G

�
U�PVHCn��*b(v rW^dfeoK�HÔnoKNMAxZvRK�PudfeoK�HØboY^M"aæxZvRK�PVd"eoKÏ��W^d"eCU�I�GCa7ULx^K �

U"d"eJ}�PuHCnCPux^m^K�PRILK�HØg!K�U�PRILSNK�H�GCHwn�noKNM�}QW^d"eCU�K�HCnoK t�M"PuULI�W^vuv(U�PVd"e�nCGCM"d"e�b(v rW^dfeoK�H�mlvRK�PuHwULILKNM
�
� �ÔKNM�ILK^�

n=�le=�om{vRK�PVHCULILKNM1vuPuHoK�WXM"KNM���W^dfeCULI�GCa�ULx^K�U�d"eJ}�PuHwnCPRx^m^K�PRI�GwHCn5m{vRK�PVHCULILKNMQ�êHwnCPRSNK�UN�oWXgCS�Gox^M"K�HoSNK�HÆULILM�KNgwIN�
�#gCgwPVvunCGCHox��{�é�ÏSNK�PRx^I�W^vVU1O�K�PVUL�wPRK�v�nCPuKA�M"W^dfehIsrW^HCnCKNM"GCHox�K�PuHCK�U;|#WXILMfPuGCa7dfeCvRY^M"Pun � t\M"PuULI�W^vVvRK�U�a7PRI;nCK�H
�-GCULxZW^HCxZULÑrW^d"eCK�Hq�h�N�^�5��GCHCnu�h�^�N�5��g!K�Pua·��W^dfeCULI�GCa�W^GwUM"K�PuHoKNM��^U�dfeh}QW^d"eÔrGCg
KNMfUsrWXILI�PRx^ILKNM(}.rW�S^M"PRx^KNM
��rYZU�GCHoxo��b-rGoM�|-WhìQvÈPuULI. ° ° S ÷  ° SCS ����U\q^KNM�gwvRK�PugCI-nCK�U�eCW^vRg�U�dfeCvuPRKNSZvVPud"eØnoKNM\M�K�PVHoK��ËrGoM"~ÐK�v%�h�N�^�5�
W^vVU;�$HCnCILM"W^d"eJIN�

T PuK�O�KNS�PRK�eJGwHox^K�H��lnCPRK;~frGoM�mlvRK�PuHoK;t�M"PuULI�W^vuvuK1x^K�vRILK�H��lvuW^U�ULK�H7U"Pud"e HJGoM�a7PRI ` Y^M"g
K�ewW^vRI$W^Go~!x^M�rYAS^KNM�K
t�M"PuULI�W^vuvuK�rGog!KNM�ILM"WXx^K�H�� T PRKAt\M"PuULI�W^vVvRSlrGCd"eJI�GCHox.WXM�g!K�PRILKNI�HCPVd"eJI�PuaÙFAvRK�Pudfeox^KN}�PudfehIN� T PRK-��W^d"ewULI�GCa7U �
~�Y^M"a�K�H a7WXm{M�YZULm^Y^�wPuU"d"eoKNMQt\M"PuU�I�W^vuvRK;U�PuHwn7noK�U�eCW^vug�m^K�PuHoKAFAvRK�Pudfeox^KN}�PudfehI�UL~�Y^M"a�K�H=� T PuK���W^d"ewULI�GCa7U �
x^K�U"d"eJ}�PuHCnCPux^m^K�PRILK�HÆnoKNM;q^KNMfU�d"eCPuK�noK�HoK�HÆb(v rW^dfeoK�HÆU�PuHwnÀHCPud"eJI;a�K�eoM��CM�Y^�!Y^M�I�PRYZHCW^v!noK�H ó g!KNM�Ñ rW^d"eCK�H �
K�HCKNM�xZPRK�H����lPuK-m rYZHCHoK�HjnCGoM"dfej�{I rY^M"GCHox^K�HÆ}�PRK\S^�wO-� ` KNM"U�KNILS�GCHox^K�HÆq^KNM rW^HCnoKNM�I1}�KNM"noK�H��

O�K�PlqlPRK�vRK�H ` KNM"~�W^eoM"K�H�noKNM�t\M"PuU�I�W^vuvRSorGCdfehI�GCHCx�}�PRMfnÏnCK�H��$PuHom{M"PuU�I�W^vuvRK�H�nCGCM"d"e�nCPuK ` KNM�~ßW^eoM�K�HwUL}�K�P �
U�KÀõ�S^�O#�=tÀrGCeCvuGCHCx�GCHCnØ�;PRKNx^K�v�ö;K�PVHoK�boY^M"aðW^Go~�x^KNSN}�GCHCx^K�H��ÏO�K�P � rGwd"eJI�GCHox^K�HÔW^GCU\noKNM.�od"eCa�K�vuSNK
~�YZvRx^IÈnCPRK���W^d"ewULI�GCa7UL~�M�YZHJI�Pua)�#vuvux^K�a�K�PuHoK�H�noKNMÈb(v¶rW^d"eCKQnCKNM��ld"eCa7K�vRS�PuULY^I�eoKNMfa�K�H.nCK�UÈ��K�a��!KNM"WXI�GCM �
~�K�vunoK�U�GCHCnÆPuU�I1K�HhI�UL�wM�K�d"eoK�HwnÆx^KNM"GCHwnoKNIN� T PRK.t\M"PuULI�W^vVvRK\g!K�U�PRILSNK�HÀSNklvuPuHCnCM"PuU�dfeoK-bCY^M"a�K�Hya7PRI1x^KNM"GCH �
nCKNILK�HÆ�$HCnCK�H�� T PuK\K2�
KNm{I�PRq^K�HÆ��W^dfeCULI�GCa�ULx^K�U�d"eJ}�PuHwnCPRx^m^K�PRILK�Hjm!rYZHCHCK�HEq^YZHjnoK�H � PuK�eox^K�U�d"eJ}�PuHwnCPRx �
m^K�PuILK�H5WXg{}�K�Pud"eoK�H=�{U�PVHCn7Y^~�I�HwPud"eJI�a7YZHoY^ILYZHEGCHCn7}�KNM"noK�H q^YZH ��W^d"eCULI�Gwa7UL�wWXM"W^a7KNILKNM"H�õßt\YZHJq^KNmJI�P �
YZH=�!�K�a��!KNM"WXI�GoM"M�KNx^K�vuGCHoxo�!>�KNg!K�a�K�dfeCW^HCPRmjKNI�dX�éöÉg
KNK�PVHoÑwG<S^IN�;�ÍHCHoKNMfeCW^vRgÉnCKNM#x^KNM"GwHCnoKNILK�HØboY^M"a�K�H
m�rYZHCHoK�HØW^GCdfeÔmlvRK�PuHoK^�!KNg!K�HoK�b(v¶rW^d"eoK�HâõßbCW^d2KNILILK�H*ö�W^Go~ÐILM"KNILK�H���FAKNM"GCHCnoKNILK�boY^MfaðGCHCnØbCW^d2KNILILK�HJgwPuv �
nwGCHox7~ rGCeoM�K�HÆg
K�PnoKNM � rGCd"eJI�GCHox5noY^I�PRKNM�ILKNMAt\M"PVULI�W^vuvRK\S�GyGCHoKNM�} rGCHCU�dfehILK�Hj�êHCeCYZa�Y^x^K�HCPRI rWXILK�HyPuHjnCKNM
` KNM"ILK�PuvuGCHox�noKNMAFAW^ULIL�weCW^U�K^�

ú^û�wCû�ú ª�«�«�®CºZ®���µ�ºZ¿�¾$µ�»³µ=²±³®

�ÔKNx^K�H9noK�U � GCU�I�W^HCnCU � GCHCny��W^dfeCULI�GCa7U�q^KNM"eCW^vRILK�HCU�ILM�KNILK�HÔg!K�P(noKNM � rGCdfehI�GCHCxÀq^YZHÔ�$PuHom{M"PuU�I�W^vuvRK�H��
g!K�ULYZHwnoKNM"U�q^YZHÀnoY^I�PRKNM�ILK�HEt\M"PVULI�W^vuvRK�H�Y{noKNM;¡ÉPuU�dfeomJMfPuULI�W^vuvRK�H ULYs}#PRK#g!K�P � rGCdfehI�GCHCx^K�H5W^GwU���rYZU�GCHox^K�H=�
U�ILKNI�UAFAPuILILKNM�gwW^Go~�K�eCvRKNM�GwHCnÀ�ÍHCeoYZa�Y^x^K�HCPuIsrWXILK�HjW^Go~ê�*nCPuK�GCHoKNM�}7rGwHCU�d"eJI�U�PVHCnÀGCHCnÆW^GC~ÞK�PVHj¡jPVHCPuaÏGCa
M"K�nCGoS�PRKNM�I�}�KNMfnoK�HEaØrGCU�ULK�H=� T PRK � W^eCv*noKNM�FAPRILILKNM�~�K�eCvRKNM\õ�S^�oO-� ` KNMfULKNILS�GCHox^K�H*ö�v¶rW�S^I1U�PVd"e5M�K�nCGoS�PuKNM�K�H
nwGoM"d"e ` KNM�}�K�HCnCGwHoxÉM"K�PuHCULILKNM��-GCULxZW^HoxZU�a�WXILKNM"PuW^vuPRK�H=�È~ÐK�eCvuKNM"WXM"a�KNM���U��wW^HCH{GCHoxZUL~�M�K�PRKNM��(Y^M"PuK�HhI�PRKNM"ILKNM
�Ía��C~�m{M"PuULI�W^vuvuK#GCHCnE��W^dfeCULI�GCa�g!K�ULI�Pua7a.ILKNM;b(v¶rW^d"eCK�H��wnCGoMfd"eÀg!K�ULYZHCnCKNM�K\��K�dfeCHCPRm^K�HÉGCHCnEx^KNK�PRxZHoKNILK
��W^ewvonoKNM(��W^d"eCULI�Gwa7UL�wWXM"W^a7KNILKNM-õ���W^d"ewULI�GCa7ULx^K�U"d"eJ}�PuHCnCPux^m^K�PRIN�hKNg!K�HoK���W^d"eCU�I�GCa7UL~�M�YZHJIN�J�K�a��!K �
MfWXI�GoM�x^M"W^nCPuK�HhILK�H��C� rGCeoM�K�H
öf���$PuHCPux^K ` KNM"ILK�PuvuGCHoxZU"PuHCeoYZa�Y^x^K�HwPRI rWXILK�HÀULYZvuvRK�HÀewPRKNM;x^K�ULYZHCnCKNM�I;g!KNILM"W^d"e �
ILKNI�}�KNM"nCK�H��



�{� [ � ¡jY^M��weCYZvRY^xZPuU�dfeoK.F-M"GCHwnCvuWXx^K�H � Ú

��0.�	����E��9P����6�
�#vVU � YZHCWXM � O�W^GCILK�H�õ³�{ILM"K�PR~ÐK�HJgwPuvVnCGCHoxo� z U�ILM"PuWXI�PRYZHCUN�Z� z x^M�Y�};I�eyvuW�k^KNM"UN��ö1g!KNSNK�PudfeCHoKNI�a7W^HÔ�ldfeCPud"eJILK�H
�wWXM"W^vuvuK�vZS�GoM��W^d"eCULI�Gwa7UL~�M�YZHhIN�ZnwPRK$GCHJILKNM"U�dfeCPRK�nCvuPVd"eoK#õßnwPuULm^YZHJI�PuHJGwPRKNM"vuPudfeoK(gwPuU�m^YZHhI�PuH{GCPRKNMfvuPud"eCK�ö!t\YZH �
SNK�HhILMfWXI�PRYZHoK�H�W^HEFAW^ULIL�wewW^ULK1Y{nCKNM$OQW^Go~ÐK�ewvRKNM"H�W^Go~�}�K�PVULK�H�� T PuK T Pud�m^K�H noKNM��ldfeCPud"eJILK�H7vuPuKNx^K�H�PuH�noKNM
F-M�rYAS^K�HoY^MfnCHJGwHoxEq^YZHØK�PuHCPRx^K�H��N�54 ô gwPuUÏ�N�54 ° dNaÀ� T PRK�ULKNMA�ÍHCeoYZa�Y^x^K�HCPuIsrWXI�ULI¶k{��PuULI-}�K�PuI-q^KNM"gCM�K�PRILKNI
GCHCn rGCg
KNMfvuWXx^KNM�I7U�PudfeñnoKNM W^vuvRx^K�a�K�PuHCK�H PuHCeoYZa7Y^x^K�HoK�H ` KNM�ILK�PuvVGCHoxÃnoKNMEFAW^ULIL�weCW^U�Kjx^K�a rW�S�K�PuHoK�a
` KNM�ILK�PuvuGwHoxZULm^Y{KNÓ7S�PRK�HJILK�H��tZèË�X�#�-vuvRx^K�a�K�PVHoK�p�MfU�W^d"eoK�HØU�PVHCnÉ�ldfeh}QW^HomlGCHox^K�HynoKNM#��W^dfeCULI�GCa�ULx^K �
U�d"eJ}�PuHwnCPRx^m^K�PRIN�!nCPRKÏnCGoM"dfeÉ�K�a��!KNM"WXI�GoM�Ñ*GomJI�GwWXI�PRYZHoK�H��
��M"W^HwUL�!Y^M�ILq^Y^M�xwrW^Hox^KÏY{nCKNM ` WXM"PVWXI�PRYZHoK�HØnoK�U
` KNM�ILK�PuvuGwHoxZULm^Y{KNÓ7S�PRK�HJILK�HÔeoKNM�q^Y^M�x^KNM"GC~ÐK�HÉ}�KNMfnoK�H�� T PRK.�wM"PuajrWXM�K�HÉp�MfU�W^d"eoK�HØm�rYZHCHoK�H7ÌLK�HwW^d"e ` KNM �
~�W^eCM�K�H GCHCn � GCd"eJIL�wWXM"W^a7KNILKNM"H q^KNM"U"d"eCPRK�nCK�H ULK�PuH GwHCn¥W^GCd"eñS�GCU�W^a7a7K�Hh}�PuM�m^K�H��Å�lPuKEvVW^U�ULK�H U�PVd"e
Puaæ�$PuHCSNK�vR~�W^vVv=HJGCM-ULK�eCMAU"d"eJ}�KNM\g!K�ULI�Pua�a�K�H��#��PuHoÑwG�S�W^Go~$nCPuK��{ILM�K�Pu~ÐK�HJgwPuvunwGCHox7eCWXg!K�HynCPRK.��Y^I�WXI�P �
YZHyq^YZHyt�M"PuULI�W^vuv�GCHCnj��PRKNx^K�vå�!nCPRK.t�YZHhq^KNm{I�PRYZH���nCPRK.��K�a��!KNM"WXI�GCM�x^M"W^nCPRK�HJILK�HyPuaÖ�{klULILK�að�ldfeCa�K�vRSNK� t\MfPuULI�W^vuvå��nCPRKy�{kla7a�KNILMfPRKÆnoK�U7�K�a��!KNM"WXI�GoM�~�K�vunoK�U���nCPRKÉt\MZrGCa7aÏGCHoxÔnoKNM���W^d"eCULI�Gwa7UL~�M�YZHhI5GCHCn
�ÔK�d"eCU�K�vR}�PRM�mlGCHox^K�HjnCPRK�ULKNM�i(WXM"W^a7KNILKNM����Ía >-PuHJgwvuPud"m W^Go~ÞK�PuHoK ` KNM"ewPuHCnoKNM"GwHox�noKNM-�{ILM�K�Pu~ÐK�HJgwPuvunwGCHox
U�PuHCnÆS^�wO-�wg!K�P=noK�aæì�SNY{dfeoM"W^vuU�m{P �³` KNM"~�W^eoM"K�HÀx^M�rYAS^ILK���K�a��!KNM"WXI�GCM�m^YZHCULI�W^HoS^�*�;Y^I�WXI�PRYZHynoK�U�t�M"PuULI�W^v �
vRK�U�YZewHoK ��Y^I�WXI�PRYZH9nCK�U��;PRKNx^K�vVU�GCHCn�K�PuHÔmlvRK�PuHoKNM��K�a��!KNM"WXI�GoM"x^M"W^nCPRK�HJI�Puaðt�M"PuULI�W^vuv;õ�S^�(O-�nCGCM"d"e
�#HJ}�K�HCnCGCHox�K�PVHoK�U;|-W^d"eCeoK�PuSNKNM"Ufö�x rGCHwULI�PRxo�

 o9}F��9����¡z�,�����6����PF��8.�����	�	0.��098.���F���D7<���6�
O�K�P ` KNM�ILK�PVvuGCHoxZU�PVHCeoYZa�Y^x^K�HCPuIsrWXILK�H�PuH���W^dfeCULI�GCa�ULM"PudfehI�GCHCxÏnoKNM�t\M"PuU�I�W^vuvRK1}�KNx^K�Hq��Zè���GCHCn7x^KNM"GCH �
noKNILKNM���W^dfeCULI�GCa�UL~ÐM"YZHhI�PVULI1nCPRKAM"W^nCPuW^vuK ` KNM"ILK�PuvuGCHox�PuHv@AGCKNM"U�d"ewHCPRILIJ@)ULK�Hom{M�K�d"eJI;S�GoM���W^d"eCULI�Gwa7U �
M"PudfehI�GCHCx õßUN�J�#gCgwPVvunCGCHox\�{� ] ö�KNg
K�HC~�W^vuvVUÈPuHCeoYZa�Y^x^K�H=�JnCW @ëW^GCU�m^YZHoSNK�HhILMfPuU�d"eCK�H O�KNM�K�PudfeoK�H7g!K�ULILK�eJIN�
nCPRKÉq^YZHÅPVHCHoK�HñHwW^d"eáW^G<S^K�HâSNK�PRI�vuPudfeâHCW^dfeoK�PuHCW^HwnoKNM x^KN}QW^d"ewULK�HîU�PuHCnñGCHCn ~�YZvRxZvuPVd"eâq^KNM"U�d"ewPRK�noK�HoK
t\YZHoSNK�HJILM"WXI�PRYZHoK�HÔW^HÃF\W^ULIL�weCW^ULK�g!K�U�PRILSNK�H=��O�K�Pj� ö �ÏU�ILK�PRx^I\nCPRK�t\YZHoSNK�HJILM"WXI�PRYZHÔnoKNM�FAW^ULIL�*eCW^ULK
q^YZHEPuHCHoK�H7HwW^d"eEW^G<S^K�H��{g!K�P�� ÷ �#q^YZHEW^G<S^K�H HwW^d"eEPuHCHoK�H=� T PRKAt\MZrGCa7aÏGCHox�nCKNM���W^dfeCULI�GCa7U�~ÐM�YZHJI
m�W^HwHÔnCGoM"dfe ` WXMfPuWXI�PRYZHoK�HØnoKNM � Gwd"eJIL�wWXM"W^a�KNILKNM\g!KNK�PuHoÑ*G<S^I�}�KNM"noK�H���}#PRK.S^�=O-���#gCÑwW^d"e{GCHoxÀnCGCM"d"e
t\M"PuU�I�W^vuvRM�Y^I�WXI�PRYZH=�

s �
D�D�������T4C����}CPF��8
��PRKNx^K�H PuHwHoKNM"eCW^vRgîK�PVHoKNMjx^KNM"GwHCnoKNILK�H���W^d"eCULI�Gwa7UL~�M�YZHhIÔa�Y^M"�weoYZvRY^xZPuU"d"eë}#Pud"eJI�PRx^K0bÞv�rW^d"eoK�HÙõßa7PRI
HCPRK�noMfPRx^K�HÆ�ÍHCnCPRSNK�U öf�*nCW^HCHjm�W^HwHjnCPRK.��W^d"eCU�I�GCa7ULx^K�U�dfeh}#PuHCnCPRx^m^K�PuI-nCPuK�ULKNM#b(v¶rW^dfeoK�HÉnwGoM"d"eyULK�vRKNm{I�PRq^K
�#nwULY^M��CI�PRYZH0q^YZH ` KNM"GCHoM�K�PVHCPRxZGCHox^K�H9q^KNM"vuW^HCxZU�W^a�I�}�KNM"nCK�H���ULY�nwW�S�U�Pud"e0mlvRK�PuHCK^��xZvuWXILILKjb(v¶rW^dfeoK�H �
K�vRK�a�K�HJILKØõßbwW^d2KNILILK�H*ö.K�HhI�}�Pud"m^K�vuH�� T PRKEF-M�rYAS^K noKNMÏbCW^d2KNILILK�H¥e�rW^Hox^IÏWXgÃq^YZH�noKNM.t\MZrGCa7aÏGCHoxÀnoKNM
�ld"ewa�K�vRS�PuULY^I�eCKNM"a�K�õßU����#gCgwPuvVnCGCHox��{� ] öf� T PuKÉbCW^d2KNILILK�Hî}QW^d"ewULK�HÅg
K�P�KNI¶}QW^UEI�PRKN~�KNM�K�Hâ�K�a��!KNM"W �
I�GoM�K�H¥GCHwn9HCW^dfe¥K�PuHoK�a W^HCnCKNM�K�H¥¡ÆYlnoK�vuvQW^vuU�nCPuK x^KNM"GwHCnoKNILKE��W^d"eCU�I�GCa7UL~�M�YZHJIN��boYZvuxZvuPud"e¥PVULI.~ rGoM
nCPRK�ULK�bCW^d2KNILILK�H9K�PuHyW^HCnoKNM�K�U.� 	 }�PRM�mlU�W^aÖW^vuU-~ rGCMAnwPRK rGogwM"PRx^K�boM�YZHJIN�=ULYÀnCW�SÀULI�WXM�m^K ` KNM�ILK�PuvVGCHoxZU�PuH �
eoYZa�Y^x^K�HCPuIsrWXILK�H�W^Go~�ILM�KNILK�H���b#rGoM¢��b ö �ÏPuULI.��b�W^GC~$noK�HØbCW^d2KNILILK�H�x^M�rYAS^KNM�W^vuUAW^Go~$noKNMAx^KNM"GwHCnoKNILK�H
��W^d"eCU�I�GCa7UL~�M�YZHJIN�(nwW^eoKNM\g!KNY^gwW^d"eJILKNI.a7W^HÃg!K�PÈ|#n�� í$��F�K�PuHoK�x^M�rYAS^KNM"K |-n�%('Åt\YZHoSNK�HJILM"WXI�PRYZHÃW^GC~



� _ t�WX�wPRILK�v=�{� � GCd"eJI�vuW^U�KNM"WXmJI�Puq^KNM�t\M"PuU�I�W^vuvRK

nCK�HÆbCW^d2KNILILK�H��
T PuK�bCW^d2KNILILK�Hhg*PuvunCGCHCxÏmXW^HCHEq^KNM"ewPuHCnoKNM�IQ}�KNM"noK�HES^�CO-�CnCGoMfd"eÀO�K�HJGCILS�GCHox�Y^M"PRK�HJI�PRKNM�ILKNM1�Ía��C~�m{M"P �

U�I�W^vuvRK�GCHwn � rGCdfehI�GCHCx.HCW^dfe�m{M"PuULI�W^vVvRY^x^M"WX�weCPVU�d"e�x^KNK�PRxZHCKNILK�H5�#Pud"eJI�GCHox^K�H=�{ULI�WXM"m^K#�K�a��!KNM"WXI�GoM�x^M"W^nwP �
K�HJILK�HÆYlnoKNM��#gCÑwW^dfeJGwHox7noKNM-�ldfeCa�K�vRS�PVULY^I�eoKNM"a�K\nCGCM"d"eÆeCYZeoK��;Y^I�WXI�PRYZHwULx^K�U�d"eJ}�PuHwnCPRx^m^K�PRILK�H��

�#gCgwPuvVnCGCHox��{� ] ���ÍHCeoYZa�Y^x^K�HCK ` KNM�ILK�PuvuGwHox7noKNM-FAW^U�IL�weCW^ULKÆrGCg
KNM;nCK�HG@AGoKNM"U"d"eCHCPuILI"@)K�PuHoK�U;t�M"P �
ULI�W^vVvRK�U�GCHwnÀbCW^d2KNILILK�Hhg*PuvunCGCHCx�g!K�P!x^KNM"GCHCnCKNILKNM���W^d"ewULI�GCa7UL~�M�YZHJIN�1�Å��è ��W^dfeCULI�GCa�ULM"PudfehI�GCHCx< 
� èñt\M"PuULI�W^vVvuW^d"eCU�KQè � PRK�eoMfPud"eJI�GCHox< X�p	!èñ��W^d"eCU�I�GCa7UL~�M�YZHJILK�H�S�GoM � K�PRIIC	Â ��
	!èât\YZHCSNK�HhILM"WXI�PuYZH
noKNM�FAW^ULIL�weCW^U�Kyõ�g!K�PT� ö �á�¢� ° ö �'� ö � %  Þg!K�PT� ÷ �á�¢� ° ÷ �'� ÷ � % ö& �W � g0è�bCW^d2KNILILK^�
t\YZHJI�WXm{I¶}�PuHCm^K�v=SN}�PuU"d"eoK�HÉbCW^d2KNILILK�GCHCnE��W^d"ewULI�GCa7UL~�M�YZHJIN C« W ¬ è��#Pud"eJI�GCHoxo�wPVHÆnoKNM��-nCULY^M��wI�PRYZH
ULI�WXILILÊ*HCnoK�HÀmXW^HCH��B@AGCK�vuvRK^�Èt����;K�d"m^KNM�« ��K�ds� ] ¬
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T PRKQKNM"ULILK1KNM�~�YZvRx^M�K�PudfeoK T K�a�YZHCULILM"WXI�PuYZH�q^YZH���W^ULKNM�IsrWXI�Pux^m^K�PRI�nCGoM"dfe�¡jW^Pua�W^Hv« ¡jW^P _ � ¬ PVa�hW^eoM�KA� �^_ �
KNM�~�YZvRx^ILK�a7PRI\K�PVHoK�a<ì�M %(' noY^I�PRKNM"ILK�H9�lWX�weCPuMAt�M"PuULI�W^vuv³�
g!K�U�U�KNM�g!KNm�W^HCHJI�W^vuU\�#GogwPuH����-HCU�d"ewvuPRKNS^K�HCn
~ÐYZvux^ILK#p#M"W^H7noY^I�PRKNM"ILK�U�ìQW^vRS�PVGCa�ÑwGoY^MfPunq«��lY^M _ � ¬ W^vuU$vuW^ULKNM"WXm{I�PRq^K�U�¡ÉWXILKNM"PuW^v³� T W^U�KNM"ULILK�HwPud"eJI�m{M"PuULI�W^v �
vuPuHoK5boK�ULILm rY^M��!KNM � ��W^U�KNM"a7WXILKNM"PuW^v�}QWXM�|�KNYlnokla�noY^I�PuKNM�ILK�U7FAvuW^U�«��lHCP _ � ¬ � T KNMÏKNMfULILKEm^YZHhI�PuH{GCPRKNMfvuPud"e
K�a7PRILI�PRKNM"K�HCnoK��W^ULKNM�}#GoM"noK�� �^_ �#q^YZH��^YZeCHwULYZH7GCHCn |#W^U"U�W^Gà«Ö�ZYZe _ � ¬ a7PRI$|#KNY{nCk{aËnoY^I�PRKNM�ILK�a t�W^v �
S�PuGCa.}�YZvu~ÐM"W^a�WXI.õ³ìQWX� ó ô öQq^Y^M�x^K�ULILK�vuvRIN� T W^HCW^dfej~�YZvRx^ILK�K�PVHoK�ULI^rGoMfa7PuU�dfeoK��$HJI¶}�PVd�mlvuGCHox�q^YZHyHoK�GoK�H
�ÅPuM�I�U�a7WXILKNM"PVW^vuPRK�H��ZnCPuKQPVHÏt�YZa�gwPVHCWXI�PRYZH�a7PRI(K�PuHCKNMÈx^M�YAS^K�H � W^ewv{vVW^ULKNM"WXm{I�PRq^KNM��êYZHoK�H7W^GCUÈnoK�H5F-M"Go� �
�!K�HÆnoKNM#U�K�vRILK�HoK�HÆ�$M"noK�H��C�#mJI�PVHCPunoK�HÀGCHwnÀnoK�H rp#g!KNM�xZW^HoxZU�a�KNI�W^vVvRK�HÀS�GÆK�PVHoKNM ` PRK�vRS�W^eCv!q^YZHÉajrY^xZvuP �
d"eoK�H¥HCK�GoK�H9vVW^ULKNM"WXm{I�PRq^K�H¥¡jWXILKNM"PVW^vuPRK�H�~frGweoM�ILK�H�� ` PRK�vuK5nCPuK�ULKNM�¡ÉWXILKNM"PuW^vVPRK�HÃ}#GoM"noK�H9a7PRILI�vRKNM�}�K�PuvRK
W^Go~F-M"GwHCn�U�dfeh}�KNM�}�PuKNx^K�HCnoKNMQ|#W^dfehILK�PuvuK-}#PRK�noKNM$q^KNM"}�Y^M�~�K�H5GCHCn�ewWXg
K�H eoK�GoILK#m^K�PuHoK#HCK�HCHoK�HCUL}�KNM�ILK
O�K�noK�GoI�GCHox a�K�eoM��

��UA}�KNM"nCK�HÔPuaæ~ÐYZvux^K�HCnoK�HÔnCPRK�}�PVd"eJI�PRxZULILK�HØ�áPRM�I�U�a7WXILKNMfPuW^vuPRK�HØGCHCnØvuW^U�KNM"WXmJI�Puq^K�HÔ��YZHCK�HØq^Y^M�x^K �
ULILK�vuvRIN�*nCPRK\PuHÀWXm{I�GoK�vuvRK�HÀboK�U�ILm rY^M��!KNM"vVW^ULKNM"ULklULILK�a�K�H ` KNM�}�K�HwnCGCHox�ÊwHwnoK�H��

wCû�ü$û2ü ª »\z´�¯�®Cº
FAv¶rW^ULKNMÉHoK�eCa�K�HáK�PuHCK��lYZHCnoKNM"ULILK�vVvuGCHox�PuHánCPRK�ULKNMÆ�-Go~�ShrW^eCvuGCHox�K�PuH��-nCW¥U�PRKØm^K�PuHCKy}�YZeCvRx^KNY^MfnCHoKNILK
mJMfPuULI�W^vuvuPVHoK\�lILM"Gom{I�GoM1g!K�U�PRILSNK�H��$�-Go~�F-M"GCHwnÀnoKNM;~�K�eCvRK�HCnoK�Hj�lILM"Gom{I�GoM;PuULI;PuHjnoKNM��;KNx^K�vnCPRK���a7PuU�U�P �
YZHCU�vuPVHCPRK�HJgCM�K�PRILK#K�PuHoK�U1vuW^ULKNMfWXmJI�PRq^K�HE�êYZHCU1PuH5K�PuHCK�a�F\vuW^U�a7WXILKNM"PVW^v!gCM�K�PRILKNM;W^vuU1PVH K�PVHoK�a mJM"PVULI�W^vuvuPuHCK�H
¡jWXILKNMfPuW^vå� T W^eoKNMÀvuW^U�ULK�HÅU�PudfeîF\vuW^U � ��W^U�KNMEPVHânoKNME�$a�PuU�U�PRYZHwUL~ÐM"K�ÎJGoK�HCSÆWXgwULI�Pua7a7K�HñYlnoKNM5K�PRxZHoK�H
U�PudfeØg
K�U"ULKNMAS�GCa ��M�SNK�GCx^K�HØm{GoM"SNKNM�i$GCvuU�K^� T WX~ rGoM�aÏG<SÀa7W^HØK�PuHoK�e�rYZeoKNM"K��W^ULKNM"U�dfeh}�K�vuvRK7PVHÉt�W^GC~
HoK�eCa�K�H=�

��PuH�|-W^d"eJILK�PuvQnoKNM�FAvVW^U�a7WXILKNM"PuW^vVPRK�HÃPuU�I�nCPRK x^KNM"PuHox^KNM�K � rWXMfa�K�vRK�PRIL~LrW^eCPRx^m^K�PRIN�Þ}QW^U.S�G9KNM"e�rYZeJILK�H
a�K�d"ewW^HCPuU�dfeoK�HE�l�wW^HCH{GCHox^K�H7GCHwn7nCW^a7PRI�S�G7KNM"erYZehILKNM T Y^�C�!K�vRgCM�K�dfeJGCHCx�GCHCn ` KNMfU�d"eCvuK�d"eJILKNM"GCHox�noK�U
�{ILM"W^eCvu�CM�Y^ÊwvuU�~frGCeoM�K�H5mXW^HCH��



� ] t�WX�wPRILK�v [ � boK�ULILm�rY^M��!KNM"vuW^ULKNM

�$PuH x^M�YAS^KNM ` Y^M�ILK�Puv�nCKNM1FAvVW^U�a7WXILKNM"PuW^vVPRK�H PVULI�nCKNM�K�HEvRK�Pud"eJILK^�om^YZULILK�Hox�rGwHCULI�PRx^KÒ>#KNM"ULILK�vuvRg*WXM�m^K�PRI�PVH
x^M"YAS^K�HÔ��gwa7K�U�U�GCHox^K�HØPua F-KNx^K�HCU"WXILS7S�GoMASNK�PRI�W^Go~�}�K�HwnCPRx^K�H � GCdfehIAq^YZHØm{M"PuULI�W^vuvVPuHoK�Hj¡ÉWXILKNM"PuW^vuPuK�H��
T W^eoKNMÆU"PuHCnñnCY^I�PRKNM�ILKÃFAv¶rW^ULKNMEq^Y^M"W^vVvRK�a+PuH�>#Yld"eCvRK�PVULI�GCHoxZU�vVW^ULKNM"H S�GáÊ*HCnoK�H��1}�Y¥W^Go~ÏF-M"GwHCnânCKNM
eCYZeoK�H0�=K�PuULI�GwHox^K�H0ULK�eoM�x^M�YAS^KÆ�W^ULKNM"ULI rWXg!KEg!K�H rY^I�PRx^I�}�KNMfnoK�H��$GCa HCPVd"eJI�nwPRK5a�W�ÒlPua�W^v�a rY^xZvuPud"eCK
��K�PuULI�GCHCxZU�nCPudfehILKAS�G rGCg
KNMfU�d"eoM"K�PRILK�H��

FAv¶rW^ULKNM;}#GoM"noK�HEKNM�~�YZvRx^M�K�PVd"eÆa7PuIQ|-n�%('��oíAg9%('��C��ME%('��w��a %('�GCHCn�>#Y5%('���YZHoK�HjnoY^I�PRKNM�IN�

w^û�ü$û�ú «s¬ ±�Á�®
M �tC�	���
�oWX�weCPRM�õß�#v�� ó % ö�SNK�PudfeCHoKNI\U�PudfeynwGoM"d"eÉK�PuHoKÏx^M�YAS^K >�rWXM�ILK�GCHCnyULK�eoMAxZGoILK���rWXM"a�K�vRK�PRIL~LrW^eCPRx^m^K�PuI-W^GCU��
T KNM��-vuGCa�PuHCPuGCa � FAPRILILKNM��wvVWXILS PuULI�W^vuvuKNM"nCPuHoxZUÏS�G¥mlvRK�PuH=�$GCa K�PuHoK T Y^I�PRKNM"GwHox�a7PRI7ULK�vuILK�HoK�H¥��M"nCK�H
W^GC~�HoK�ewa�K�H�S�G�m�rYZHCHoK�H��ÈULYynCW�SyvuK�nCPRxZvuPudfe�K�PuHCK T Y^I�PRKNM"GCHCxÉa7PRI rp�g!KNM�xZW^HCxZU�a�KNI�W^vuvuPuYZHoK�HÃPuH�boM"WXx^K
m^YZa�a�IN��|�KNg!K�HÀ��GCgwPuHØõ³ì�ME%('Èö�eCWXI1q^Y^M"W^vuvuK�a��;PRI�W^HÀnoY^I�PRKNM"ILK�U#�lWX�weCPuM�K�PuHCK\}�K�PRILK ` KNM"gCM�K�PRI�GCHCx�W^vVU
WXg*ULI�Pua7a.gwWXM�K�U1�W^ULKNM"a7WXILKNM"PVW^v�x^KN~�GwHCnoK�H��

����.��<���
T PRKAx^M rYAS^ILKÏO�K�noK�GoI�GCHox�W^vuUQ�áPRM�I�U"a7WXILKNM"PuW^v�W^GCU1nCKNM#F-M"Go�C�!KAnoKNM ó ÒoPunoK\eCWXg!K�HEU�PudfeoKNM"vuPudfeEnCPRK\ULklH �
I�eCKNI�PuU�d"eCK�H¥FAM"W^HCWXILK5í$��FïõÐí % �#v� ó ° � öf��F�F�F õ³FAn % FAWX ó ° � ö.GCHwn�F��CF�F õ³FAn % �ld � �-v % ó ° � ö�KNM �
vVW^Hox^IN� T PRK�ULK7¡ÉWXILKNM"PuW^vuPRK�HØU�PVHCnÉdfeoK�a7PuU"d"eØULI�WXgwPuv³�!ewWXM�IN��Y^�CI�PuU�dfeØPuULY^ILM�Y^�ÔGCHCnyg!K�U�PRILSNK�HyK�PuHCK.x^M�YAS^K
��rWXM"a�K�vuK�PRIL~ÍrW^ewPRx^m^K�PRIN�o}QW^U���W^U�KNM�g!KNILM"PRKNgÀg!K�P�eoYZeoK�HÆ��K�PuULI�GCHCx^K�HEKNM"vuW^GogCIN�

�êHCU�g
K�U�YZHCnoKNM�KÏ|�KNYlnokla noY^I�PRKNM�ILK�U-íAILILM"PuGCa � �#vuGwa7PuHCPuGwa � F-M"W^HCWXI�õß|-n�� í$��F�ö�eCWXI\nCPRK�a7PRIA��g �
U�I�W^HCn�x^M�rYAS^ILK ` KNM�gwM�K�PRI�GCHoxÉW^vuvRKNM.bCK�ULILm!rY^M"�
KNMfvuW^ULKNM"a7WXILKNMfPuW^vuPRK�HÔx^KN~ßGCHCnCK�H��ÞnwWÀí$��FcgwPuU�eCK�GoILK nCW^U
g!K�ULILK�m^YZa�a�KNM�S�PRK�vuv�KNM"e�rW^vRI�vuPVd"eoK��áPRM�I�U�a7WXILKNMfPuW^vÈ~frGoM�nCW^U�|-n � �êYZH�PuULIN�7í$��F�g!K�U�PRILSNI\K�PVHoK�m{GCgwPuU�dfeoK
t�M"PuULI�W^vuvVULILM"Gom{I�GoM���¡ÉPRI1í$��Fò}�PRM"nÀnwPRK�HCPRK�noMfPRxZULILK.�ldfeh}�K�vuvRK�GwHCnÀnoKNM#erYZd"eCULILK.�ÅPuM�m{GwHoxZULx^M"W^nÀW^vuvuKNM
|-n0noY^I�PRKNM�ILK�H ¡ÉWXILKNM"PuW^vVPRK�H�KNM�M�K�PudfehIN� T PRK � rGwd"eJI�GCHoxZULq^KNM�~ßW^eoM�K�H�~frGoM�|#n=� í$��FæU�PuHCn�nCW^eoKNM�PuHCSN}�P �
U"d"eoK�H7U�K�eoM�}�K�PRI�K�HJI¶}�Pud"m^K�vRIN�{}�YlnCGoM"dfe�nCW^U$¡ÉWXILKNM"PuW^v*PuH�x^M�YAS^KNM�¡jK�Hox^K-GCHCn�PuH�ULK�eCM�xZGoILKNM�Y^�CI�PVU�d"eoKNM
@\GCW^vuPRI rWXIQq^KNM�~ rGox^gwWXM-PuULIN�

�#G<S^KNM#a7PRI;|-n�%('9}�GoM"noK-í$��FòW^GCd"ejKNM�~�YZvRx^M�K�PudfeÆa7PRI�íAg9%('��w��ME%('��C�;a©%('9GwHCn�>�Y5%(' noY^I�PRKNM�IN�

ÿ 0!���2��.��<���
T KNM�g!KNmXW^HCHJILK�ULILK ` KNM�ILM�KNILKNMÏnCPRK�ULKNM.FAM"Go�C�!K�PuULI\t�W^vRS�PuGwa�}�YZvR~�M"W^a7WXI7õ³ìQWX� ó ô öf�nCW^U\KNM"ULILK��áPRM�I�U �
a�WXILKNM"PuW^v�~frGoM;nCW^U;|#KNYlnok{a � ��YZH����$Hox�q^KNM�}QW^HCnoI#a7PRI;t�W^vRS�PVGCa�}�YZvR~�M"W^a7WXI1U�PuHwn5|-WXILM"PuGwa � FAW^noYZvuPVHCP �
Gwa�}�YZvR~�M"W^a7WXI�õß|-WhFAn�õ�� ó ô öh�sö1GCHCnÀ|-WXILM"PuGCa � �W^HhI�ewW^HCPuGCa.}�YZvu~ÐM"W^a�WXI\õß|-W^��WCõ�� ó ô öh�söf�

|#W^dfe¥noKNM��$HJI¶}�Pud"m{vVGCHoxjq^YZH�í$��F PuULI�nCW^UÏ�êHJILKNM�K�U�ULKÀW^H0noK�H��ÔYZvR~�M"W^a7WXILK�H¥ULI�WXM"m�S�GoMZrGCd"mJx^K �
xZW^HCx^K�H��#nCW�U�PRKyK�PuHoKynoK�GoI�vuPVd"eâx^KNM"PuHox^KNM�Ky��rWXM"a�K�vRK�PRI�GwHox�GwHCnñe�rYZeCKNM�KÉI�eCKNM"a7PuU�dfeoKØ�#GCU"noK�eCH{GCHox
W^GC~Ð}�K�PuULK�HÆGwHCnEK�PuHoK�U�K�eoM�HCPRK�nCM"PRx^K�O�M"GCdfeox^M�K�HoSNK�g!K�U�PuILSNK�H�� T W^nCGoMfd"ejU"PuHCnEKNM�S�PRK�vugwWXM�K�HÆ�-GCULxZW^HoxZU �
vuK�PuULI�GCHox^K�HÀnCK�GoI�vuPudfeEx^KNM"PuHox^KNM�W^vVU1a7PRIQí$��FòW^vuU1�áPRM�I�U�a7WXILKNMfPuW^vå�



[ �u�X� i�ehklU�PRmXW^vuPuU"d"eoK\�$Pux^K�HCU�d"ewWX~ÐILK�HÀq^YZHÉvuW^ULKNM"WXm{I�PRq^K�HÆbCK�ULILm!rY^M"�
KNMfa7WXILKNM"PuW^vuPuK�H � �

¡z9�	�}	����
�$PuH�ULK�eoM�KNM�~�YZvRx^q^KNM"U��CM�K�d"eCK�HCnoKNM$t�W^HwnCPunCWXIÈ~frGoM$nCPuY{noK�HwvuW^ULKNM"W^Hox^KNM"KNx^ILK;boK�ULILm�rY^M��!KNM"vuW^ULKNM�PuULI�|#KNY{nokla
noY^I�PRKNM�ILK�U�íAILILM"PuGCa�Y^M"I�eoYsqXW^HCW^nCWXI õß|-n�� í `#ó ô öf� T PRK�ULK�U.¡ÉWXILKNM"PuW^v�PuULI�U�K�eoM�U�dfeh}�PuKNM"PRxÆeoKNM�S�GwULILK�vuvRK�H
GCHCn�~ßW^HCn0nCW^eoKNM�gwPuUÏPuH0nCPRK�ÌXrGCHoxZULILK ` KNM�xZW^Hox^K�HweoK�PRI�}�K�HCPRxÔO�K�W^d"eJI�GCHoxo�¥¡jPRI ` KNM�g!K�U�U�KNM"GCHoxØnoKNM
� GCdfehI�a�KNI�eCY{noK�HymXW^HCHy|#n�� í `#ó ô eoK�GoILK�PuHjU�K�eoM#xZGCILKNMAt�M"PuULI�W^vuvVÎJGCW^vVPRIsrWXI�eoKNM�x^K�U�ILK�vuvRI�}�KNM"noK�H=� T PRK
` Y^M�ILK�PuvRK�x^KNx^K�H rGog!KNM�|-n�� í$��F�U�PVHCnEK�PuHoK\noK�GoI�vVPud"eEmlvRK�PuHoKNM"KA�#gwULY^M"�CI�PRYZHCU�v rW^Hox^KA~ rGoM;nwPRK\�#HoM"KNxZGCHoxZU �
ULILM"W^eCvVGCHoxo�o}QW^U;q^Y^M"W^vuvuK�a�~ rGCM�nCPRK\�-HoM�KNxZGCHox a7PRI T PRY{nCK�HCvuW^ULKNM"HEq^Y^M"ILK�PuvueCWX~�I�PuULIN���#Go~�F-M"GwHCnEK�PuHoKNM
�#HCM�KNxZGCHoxZU�Î{GCW^HJILK�HoKNÓ7S�PRK�HCS�q^YZHjHCW^eCKNS�GÆK�PuHCU�GCHCnEK�PuHoK�aàx^KNx^K�H(rGog!KNM#|-n�� í$��FË�{�é��a7W^v�x^M�rYAS^KNM�K�H
�ÅPuM�m{GwHoxZU�Î{GoKNM"U�dfeCHCPRILI\~frGoM.U�I�Pua.GwvuPRKNM�ILK7��a7PuU�U�PuYZHØ}�PRM"n�a�PRI�|-n�� í `#ó ô noKNMÏe�rYZd"eCU�ILK5nCPR�
KNM�K�HJI�PRK�vuvuK
�ÅPuM�m{GwHoxZULx^M"W^n0W^vuvRKNM�|#KNY{nokla � ¡ÉWXILKNM"PuW^vuPuK�H9KNM"M�K�Pud"eJIN� T KNM7|#W^dfehILK�PVvQq^YZH¥|#n�� í `#ó ô PuULIÏK�PuHoKEGCa
noK�H¥bCWXm{ILY^M Ú HCPuK�noM"PRx^KNM�K5O�M"GCd"eCx^M�K�HoSNKÀx^KNx^K�HÈrGog!KNM7|-n�� í$��FÏ��}QW^U�nCPRKj�{mXW^vuPRKNM"gwWXM�m^K�PRI.S�G eoYZeoK�H
�=K�PuU�I�GCHox^K�HØK�PuHCU"d"eoM�rW^HCmJIN�ÏíAILILM"PuGCa�Y^M"I�eoYsqXW^HCW^nCWXI�PuU�I-K�PVHØY^�CI�PuU�dfeÔGCHCPuW�ÒoPuW^vRK�U\¡ÉWXILKNM"PuW^vå��nwW^eoKNM�PuULI
nCPRK��W^ULKNM"ULILM"W^ewvuGCHox�nCWXM"W^GwU1M�K�W^vuPuU"PRKNM�ILKNM1��W^ULKNM#YZeCHoK\}�K�PRILKNM�K.¡ÉW�SZHCW^eCa7K�HÆvuPuHoK�WXM1�!YZvuWXMfPuU�PRKNM�IN�

|-n�� í `#ó ô }�PRM"n�PuaònCPRM�KNm{ILK�H ` KNM�xZvRK�Pudfe�a7PuI�|#n�� í$��Fëq^KNM"U�dfeCPRK�noK�HCKNM T Y^I�PRKNM"GCHoxZU�m^YZHoSNK�HhILMfWXI�PRY �
HoK�HÆPuHÀt�WX�wPRILK�v���H�rW^eCKNM�nCPuULmlGoI�PRKNM"IN�

wCû�ü$ûvw ® »{N�µ=ºJ±¶Á�®
�êa ` KNM�xZvRK�PVd"eÉS�GjnoK�H ó ÒoPunoK�HÆULILK�eJI#nwPRK � GCdfehI#q^YZHjÑ*GoY^M"PunCPVU�d"eoK�HÀ�W^ULKNM�m{M"PuULI�W^vVvRK�HÆHoYld"eÉW^Go~ÈK�PuHoKNM
HCPRK�noMfPRx^KNM�K�HÆ��HhI�}�Pud�mlvuGCHCxZU�ULI�Go~�K^� T PuK�U#PuU�I;S�GCaÖ��K�Puv�a7PRI�i$M rWX�wWXM"WXI�PRYZHwUL�CM�Y^gwvuK�a�K�HÆnoKNM-�#GCU�xZW^HoxZU �
a7WXILKNM"PuW^vVPRK�H�S�G0g
KNx^MZrGCHCnoK�H��ÈnCWØnCPuKEb(vuGCY^M"Pun �ê� rGwd"eJI�GCHoxjGCHwWXg!nwPuHox^gwWXMÏnCPRK ` KNM"a�K�PunCGwHox7ÌLKNxZvuPudfeoKNM
�lW^GoKNM"U�ILYX�
q^KNM"GwHoM�K�PuHCPuxZGCHox�PuHÀnoK�HÆ�-GCULxZW^HoxZU"a7WXILKNM"PuW^vuPuK�HEKNM�~ÐY^MfnoKNM�IN�

ìQW^b��X�{K�PuH M�K�vuWXI�PRq7~�MZrGCe�K�HhI�}�Pud"m^K�vRILK�U;b(vuGoY^M"PVn � ¡jWXILKNMfPuW^vå�h}#GoM"noK-PuHoSN}�PuU"d"eoK�H nCGoM"dfe W^HCnCKNM�KA¡ÉW �
ILKNM"PuW^vuPuK�H WXgCx^K�v�rYZULIN� T W�nCW^UQt�W^vRS�PuGCa � ��YZH SN}�K�Pu}�KNM�I�PuxÏPuU�IN�{g!K�nCWXM"~=nCPRK T Y^I�PRKNMfGCHox�a7PRIQnoM�K�PR}�KNM�I�PRx^K�H
��YZHCK�HÀK�PuHoKNM��W^nCGCHoxZU�m^YZa��!K�HCU�WXI�PRYZH��l}QW^U�U�PVd"eÆHoKNxZWXI�Puq5W^Go~(nCPRK�t�M"PuULI�W^vuvVÎJGCW^vVPRIsrWXI�W^GwUL}�PRM�m{IN�

T PRK�ULK�Hy|-W^d"eJILK�Puv(}�K�PVULI�íAILILM"PuGwa � ��PRI�ewPuGCa�ÑwGCY^M"PunØõÐíA�Pub ô ö#HCPVd"eJI#W^Go~ê�-|-n %(' ����M %(' GCHCnG>�Y %('
noY^I�PRKNM�ILK�U�í\��b9g!K�U�PRILSNI�K�PuHoK�H5x^M�YAS^K�HEY^�CI�PuU"d"eoK�HE�M"W^HCUL�wWXM"K�HoSNg!KNM�K�Pud"e gwPuU-� Ú ��HCaÆ�J}QW^UQq^Y^M�ILK�PuvuewWX~ÐI
g!K�PonoKNM$�-HoM�KNxZGCHox�a�PRIÈO�vVPRILS�vuW^a��!K�H�PuULIN� T PRK;p `�� �{ILMfW^eCvuGCHox\noKNM��W^a��!K�H�}�PRM"n�HwPud"eJI�Pua ¡ÉWXILKNM"PuW^v
WXgwULY^M�g*PRKNM�IN�CGCHCnEK�U;}�PRM"nÀULY�K�PVHoK.�ld"e rW^nCPRxZGCHox�q^KNMfa7PRK�noK�H��

�-GCU�K�PuHCKNM�m{vRK�PVHoKNM�K�H¥�K�a��!KNM"WXI�GoM"WXgwe rW^HoxZPRx^m^K�PRI7noK�U�O�M"K�d"e{GCHoxZU�PuHwnoK2Ò0GwHCn¥noKNM7�-GCU�noK�eCH{GCHox
M�K�U�GCvuI�PRKNM�I\K�PuHoK�M"K�nCGoS�PRKNM�ILK�I�eCKNM"a7PuU�dfeoK7��PVHCULK�HJgwPuvunCGwHox�GCHCnØK�PVHoK�x^KNM"PuHox^KNM"K7I�eoKNM"a7PVU�d"e�PVHCnCGoS�PRKNM"ILK
�{�wW^HCH{GCHoxZU"noY^�C�!K�vRgCM�K�dfeJGwHoxo�

T KNMj|-W^d"eJILK�Puv�q^YZH·|#n�� í\��b x^KNx^K�HÈrGCg
KNMÉ|#n�� í$��Fïg!K�ULILK�ehIÆPVHáK�PuHoKNMÀx^KNM"PuHCx^KNM�K�H >�rWXM�ILK�GCHCn
x^KNM"PuHox^KNM"K�HÆ�#HCM�KNxZGCHoxZULKNÓ�S�PRK�HoS^�

b-rGoM�nwPRK rp�g!KNM�xZW^HCxZU�a�KNI�W^vuvRKEì�M %(' GCHCnÃìQK %(' }�GoM"nCK�HÔPuH5ÌXrGCHoxZULILKNM ` KNM"xZW^Hox^K�HCeoK�PRI.SN}�K�P�HoK�GoK
�ÅPuM�I�U�a7WXILKNM"PVW^vuPRK�H\W^GCU=nCKNMÞF-M"Go�w�
K(noKNM z ì�YZvuÎ{GCPRM"PVPRILK�H��^�N��PÐ�lM"�#vVb Ý õß�=���l�-b�öC« iÞWsk ]^� ¬ GCHCn\�PÐìQW^�-vub Ý
õß�=��ìQ�-bÈöq« i(W�k ]^] ¬ �$K�HhI�}�Pud�m^K�vuIN� T PuKÀì�M %(' noY^I�PRKNM"ILK�H0¡ÉWXILKNM"PuW^vVPRK�HÃg!K�U�PuILSNK�HÃgCM"K�PRILK5�#gwULY^M"�CI�PRYZHCU �
gwW^HCnoK�Hjg!K�P�� Ú � GwHCn _ Ú �$HCa�GCHCnEK�PuHjgCM�K�PRILK�U#�$a7PVU�U�PRYZHCU"UL�!KNmJILM"Gwaòq^YZHÔ� Ú � � �N�^�^�QHCaÀ�C}�Y^g!K�P�nCPRK
�=��ìQ�-b � �l�
KNm{ILM�K�HÀx^KNx^K�H rGog!KNM#�=���l�-b0g!K�P!KNI¶}QW^U#m rGoM�SNKNM"K�HÆ�ÔK�vuvRK�Hwv rW^Hox^K�HÆvuPuKNx^K�H�� T GoM"dfejnCPuK���WXx^K



�X� t�WX�wPRILK�v [ � boK�ULILm�rY^M��!KNM"vuW^ULKNM

PVeoM�KNM��#gwULY^M��wI�PRYZHoK�HÆK�PuxZHoK�HÉU"Pud"eÉnCPRK�ULK�¡jWXILKNM"PVW^vuPRK�HÆS�GCM-�-HoM�KNxZGCHCx�a7PRI T PuY{noK�HwvuW^ULKNM"HÀK�PVHoKNM��ÔK�v �
vuK�HCv¶rW^Hox^K#q^YZH _ ���$HCai«��od"eoK � � ¬ �lnwPRK#a7PuILI�vRKNM�}�K�PuvRK�W^GCdfeEa7PRI�eCYZeoK�H �-GCULxZW^HCxZU�vRK�PuULI�GwHox^K�H7q^KNM�~ rGox^gwWXM
U"PuHCn��(O�K�P!xZvRK�Pud"eCSNK�PRI�PRx^KNM1��g*ULI�Pua7a.gwWXM�m^K�PRIÏrGog!KNM�K�PuHoK�H5�ÔK�vuvRK�HCv�rW^Hox^K�Hhg!KNM�K�PVd"e5q^YZHÔ�s����HCa « t�HCW � � ¬
SN}#PuU�d"eCK�H ] �^�$HCaæGCHCn � ���$HCaÖULILK�vuvRIAnCPRK�U-K�PuHCK�H ` Y^M�ILK�PVv(x^KNx^K�H rGog!KNM\noK�a ¡jWXILKNM"PVW^vÈ�;PRI�W^H � �lWX�*eCPRM
nwWXM���}�K�vudfeoK�U�g!K�PQq^KNM�xZvuK�Pud"eJgwWXM�K�a4�$a7PVU�U�PRYZHCU�}�K�vuvuK�HCv rW^Hox^K�HJg!KNM�K�Pud"e9S�GoM��-HoM�KNxZGwHox�K�PuHoK�Hñ��M�x^YZH �
�êYZHoK�H¥�W^ULKNM�g!K�H�rY^I�PRx^IN� T KNM�x^M�YAS^Kj�$a�PuU�U�PRYZHwULg!KNM�K�Pud"e9nCPRK�ULKNM7¡ÉWXILKNM"PuW^vuPuK�H0m�W^HCH0S�GCM7��M�SNK�GoxZGwHox
GwvRILM"WXmlGoM�SNKNM;i$GwvuULKAx^K�HJGCILSNI�}�KNM"noK�H�« T kla � �C�wt\Y^� � �o�wbCW^v � Ú�¬ �

�zíÂì ¯ ���=:<�*	���$:ð�ð���� D°�± �$����D�;�����Ö���1�
�����1@A�� > �$�³²o�-���$�
w^û�úCû�ü ´ ®w»³°^®w«�®¶µ�ºhÁ�®w«
T PRKÆ��vRK�a�K�HJILKjnoKNM�U�K�vRILK�HoK�H �$M"noK�H¥K�PRxZHCK�H U�Pudfe W^Go~�F-M"GCHCn¥PVeoM�KNM F-K�a�K�PVHCU�W^a�m^K�PRILK�HñPua �$HCKNM �
xZPuK�HCPRq^K�W^G � �-Go~�gwW^G0HCW^eoKNS�G0W^vuvRKEW^vuU�vuW^ULKNMfWXmJI�PRq^K�U��êYZH¥PuH�boK�ULILm�rY^M��!KNM"a7WXILKNM"PVW^vuPRK�H�� T PRKE�êYZHoK�H�g!K �
U"PRILSNK�H�K�PuHoK ` PuK�vRS�W^eCv�W^H rp�g!KNM�xwrW^Hox^K�H¥PVa�U�PVd"eJILgwWXM�K�H¥GCHCn�PuHo~�M"WXM�Y^ILK�H �{�!KNm{ILM"W^vRg!KNM�K�Pudfe��ÈnCPRKEU�Pudfe
~ rGoM7�W^ULKNM�IsrWXI�PRx^m^K�PRI�K�PRxZHoK�H�� ��PuHoKEx^K�a�K�PuHCU"W^a�Kj�$Pux^K�HCU�d"ewWX~ÐI7noKNM���YZHoK�HñnCPRK�ULKNM F-MfGo�C�!K5PVULIN��nwW�S
nwPRK�bÞvVGoY^M�K�ULSNK�HoS�vVPuHCPRK�HØPuHÔnoKNM���KNx^K�v$ULK�eCM�U�d"eCa�W^v�U�PuHCnÔGwHCnØW^GCd"e9PuHÔ�#HJ}�K�ULK�HCeoK�PRI\K�PVHoK�U�ULI�WXM�m^K�H
t�M"PuULI�W^vuvu~ÐK�vunCK�U�HCPVd"eJI1}�K�ULK�HJI�vuPudfeÆq^KNM�gwM�K�PRILKNM�I;U�PVHCn��

T PuK�ULKNM\�È�!KNmJIAPuULI-nCGoM"dfeÆK�PuHoK�Hy�#gwU�d"ewPRM"a�K2�!KNmJI-noKNM�rW^G<S^KNM�K�HØ�$vRKNm{ILM�YZHoK�HÉS�Gyg!KNx^M^rGCHCnoK�H=� T PuK
�lILM"Gom{I�GoM�noKNM rW^G<S^KNM�K�HØ�$vuKNmJILM�YZHCK�HjW^vuvRKNM-ULK�vRILK�HoK�Hy��MfnoK�HÆK�HJI�UL�CM"PVd"eJI-noKNM��{ILM"GCmJI�GoM#noK�U#��noK�vRxZW^ULK�U· K�HoYZH¥a7PuI.K�PuHCKNM�WXgwx^K�U�d"eCvuYZU�ULK�HoK�H Ú U � GCHwn Ú �wÝÆ�ldfeCW^vRKEa7PRI�SN}�K�PQS�GCU rWXILS�vuPudfeoK�H _ U7�$vuKNmJILM�YZHCK�H��
}�Y^g!K�P�nCPuK _ U-�$vRKNm{ILM�YZHoK�HÉGCHCnÆx^x^~ê�
K�PuH Ú nyYlnoKNM��^~$��vRKNm{ILM�YZHoK�HÆg!K�PnoKNM-OQPuvVnCGCHox�K�PuHCK�U;SN}�K�P�gCSN}��
nCM�K�PR}�KNM�I�PRx^K�H5��YZHwU1WXgCx^KNx^KNg!K�HÆ}�KNM"noK�H�� T PRK7rW^G<S^KNM�K�H Ú U;GCHCn Ú �j��vRKNmJILM"YZHoK�HEU�PuHCn5Y^�CI�PuU"d"eÀPuHCWXm{I�PRq
GwHCn7U�dfeCPRM"a�K�H�nCW^U$t\MfPuULI�W^vuvR~�K�vunÏx^KNx^K�HÈrGog!KNM�noK�H7}�K�PRILKNMQPuHCHoK�H�vuPuKNx^K�HCnoK�H��^~=��vRKNmJILM"YZHoK�H7WXg=� T W�nwPRK
�^~Q�ld"eCW^vuK�H{GoM-ILK�PuvR}�K�PuULKÏg!K�ULKNILSNI\PuULIN�!m!rYZHwHoK�HØeCPRKNMA�$vRKNm{ILM�YZHoK�HØPuHyGCHJg
K�U�KNILSNILK � GCULIsrW^HCnoK�W^Hox^KNM�KNx^I
}�KNM"noK�H=� T PuK�a�K�PuULILK�H rp#g!KNM�xwrW^Hox^K�vVPRKNx^K�HÆnCWXg!K�P�Pua�U�PVd"eJILgwWXM�K�HÆGCHwnÀPuHo~�M"WXM�Y^ILK�Hj�{�!KNm{ILM"W^vRg!KNM�K�Pudfe��

� �,0$}	���
T PRK��$vRKNm{ILM�YZHoK�HCm^YZHoÊCxZGoM"WXI�PuYZH·noKNM rW^G<S^KNM�K�H)�$vRKNm{ILM�YZHoK�H�noK�UynoM�K�PR~ßW^d"e��!YZU�PRI�PRq^K�Hë|#KNYlnok{a � ��YZHCU
|-n�%('âvuW^GoILKNIN�-�ZnT° S �^~�% Ú U � Ú �wÝ�� T PRK��Zn � �od"eCW^vRK�ULY�}�PRK�nCPRK Ú U � GCHwn Ú � � �ld"eCW^vuK�HyU"PuHCnÉq^YZvuvuULI rW^HCnwPRx
g!K�ULKNILSNI�GCHCn7nCW^eCKNM$PuHCWXm{I�PRq.GwHCn�g!K�U�PRILSNK�H�K�PuHCK�H F-K�U�W^a.I�noM�K�eCPVa��wGCvuUÞq^YZH5|#Gwvuvå���ÍaËF-MfGCHCnoS�GCU�I�W^HCn
W^nwnCPRKNM�K�H9U�Pud"e9nCPRK �wWXM"W^vuvRK�v$W^GCULx^KNM"PudfehILKNILK�H¥OQW^eCHwnoM�K�eCPua7�wGCvuULK�noKNM.�^~ � ��vRKNm{ILM�YZHoK�H9S�GCa�a�W�ÒlPua�W^v
aÉrY^xZvuPud"eCK�HÆ�ÔKNM�I#q^YZH�¸ è�� * � * [ è _ �
nCGCM"d"eÆnCK�HjOQGCd"ewULI�WXg!K�Ha¹EW^GCULx^K�noMZrGCd�m{IN� T PuK�KNg!K�Ho~�W^vVvuU
�*WXM"W^vuvRK�v�W^GCULx^KNM"PudfehILKNILK�HÅ�{�wPuHCU.noKNM��$vRKNm{ILM�YZHoK�H9KNM�x^KNg!K�H�K�PuHoK�H¥F-K�U�W^a.I�noM�K�eCPVa��wGCvuU�q^YZH»º�è %� �
��HhI�U��CM�K�d"eCK�HCn�noK�HÃF-K�U�KNILSNK�H9noKNM��{�wPuH � OQW^eCHØt\Y^�w�
K�vVGCHox5m!rYZHCHCK�H�U�Pudfe�nCPRK�ULK T M�K�ewPua��wGCvVULK.S�G��
aÉrY^xZvuPud"eCK�H��ÔKNM�ILK�HEq^YZH 6� � ° °� � °�%� GCHwn ° � W^nCnCPRKNM"K�H�� T PRKAnCPRK�U�K�H T M�K�eCPua7�wGCvuUL}�KNM�ILK�H�K�HhI�UL�wM�K�d"eoK�H �
nCK�HÆ�$HoKNM"xZPRK�HCPRq^K�W^GCUQ}�KNM"noK�Hja7PRI ô ¹ 6 g � � ô ¹ ° ° g � � ô ¹ °�% g � GCHCn ô ¹ °  g � g!KNSNK�PudfeCHoKNIN�

T W^U ô ¹ 6 g � |#Puq^K�W^GñPuULI7nCKNM5F-M"GCHwnoS�GCULI�W^HCn�q^YZHâ|#n %(' �1nCPRKÀW^HCnCKNM�K�H¥g!K�U�d"eCM�K�PRg!K�H0nCPRKÀKNM"ULILK�H
W^HCx^KNM�KNx^ILK�Hj|-PRq^K�W^GCUN� T W^U#H rW^d"eCU�ILK�W^Hox^KNM�KNx^ILK.|-PRq^K�W^GÀHCW^dfe ô ¹ °  g � K�HhI�U�ILK�ehI�W^GwU1K�PuHoK�a�OQW^eCHCnCM�K �



[ � [ � ó �CI�PuU�dfeoK��#HCM�KNxZGCHox7a7PuI T PRYlnoK�HCvVW^ULKNM"H �l�

�#gCgwPuvunwGCHox [ �u�X��b#rGoM�noK�HÆ�W^ULKNM��CM"Y^SNKNS7M�K�vRKNqXW^HhILK�U#��KNMfa7U�d"eCK�a7W7noK�U;|-n�%('9�êYZHCU

eCPua��*GCvuU;q^YZH�¸îè [ noKNMA�^~���vRKNm{ILM�YZHoK�H���noKNM�a7PuI#K�PuHCK�aæ�{�*PuHjq^YZH&ºâè %� S�GÔnoK�aæ|#Puq^K�W^G ô � % g �
m^Y^�C�!K�vRIN�

T PRK\�$HCKNM�xZPRK�HCPRq^K�W^GwU ô � % g � GCHwn ô ¹ ° ° g � gwPVvunoK�H5nCW^U1Y^g!KNM�K\GCHCnEGCHJILKNM�K���W^U�KNM"HCPRq^K�W^G�� T PRK���HoKNM �
xZPRK�nCPã�!KNM�K�HoS�SN}�PuU�dfeoK�HjnCPuK�ULK�HÆ|-PRq^K�W^GCU#g
KNILM�rWXx^I �^[^� ��dNa 4 °�}�W^U#K�PuHoKNM��ÔK�vuvRK�HCv¶rW^HCx^K�q^YZHÃ�N� _ ��HCaÀ�
noKNM��$a7PuU"U�PRYZHCUL}�K�vuvRK�Hwv¶rW^Hox^K�K�PuHoK�UÏ|#n=� í$��FÖ��W^ULKNM"U��ÞK�HJI�UL�CMfPud"eJIN� T W^UÏY^g!KNM�K �W^ULKNM"HCPRq^K�W^G9g!K�U�PRILSNI
K�PuHoK5bÞvVGoY^M�K�ULSNK�HoSNKNÓ�S�PRK�HoS�x^M�rYAS^KNM�W^vVU �^� � Ú ×äGCHCn�K�PuHoK b(vuGCY^M�K�ULSNK�HoS�vRKNg!K�HCU"nCW^GoKNM�q^YZH0� [ �ÈÕ=UN�ÈnCPRK
W^vuvRKNM"nwPuHoxZUQU�d"eJ}QW^d"eÉq^YZHjnoKNM�t�YZHoSNK�HhILMfWXI�PRYZHjnoK�U�|#n � �êYZHCU;WXg*e�rW^Hox^I�õßUN�w�#gwU�dfeCHCPRILI1�o�u�X� [ öf�

T W^UÀGCHJILKNM�KÔ��W^ULKNMfHCPRq^K�W^GáPuULIEI�eoKNM"a�PuU�d"eÅHCPudfehIEg!K�ULKNILSNIÆGCHwnñg!K�U�PRILSNI5K�PuHoKØULK�eoMEmlGoM�SNKÔb(vuGoY �
M�K�ULSNK�HoS�vuKNg
K�HwU�nCW^GoKNM�Pua O�KNM�K�Pudfe0}�K�HCPux^KNM�HwUN��mXW^HCH0W^vuULYÔW^vuUÏ�CM"WXm{I�PuU�dfe¥GCHhg!K�ULKNILSNI�W^Hox^K�HCYZa7a�K�H
}�KNMfnoK�H�� T PRK��-HoM�KNxZGwHoxZU�ULILM"W^ewvuGCHox�a7PRI1K�PuHCKNM;�ÔK�vuvRK�HCv�rW^Hox^K\q^YZH ] � ] HCaàULY^M�x^I�~frGoM1K�PVHoK��#HCM�KNxZGCHox
W^GCU�noK�a F-MfGCHCnoS�GCU�I�W^HCn9PVH9nCPuK5W^Hox^KNM"KNx^ILK�Hñ|-PRq^K�W^GCU ô �  g � GwHCn ô E 6 g � ��W^GCU�noK�HoK�H0nCGoMfd"e�K�PuHoK
U�d"ewHoK�vuvRK^�CULILMfW^eCvuGCHoxZU"vRYZULK\�;K�vuW�ÒoWXI�PRYZHÆnwW^U1Y^g!KNM�K���W^ULKNMfHCPRq^K�W^GÀg!KNq rYZvRm^KNM�I;}�PuM"n��

T W^a7PRIÉK�HhI�U��CM"PudfehIy|#n�%('�õßGCHCn�W^GCd"e)|#n=� í$��F�öÉnoK�a&mlvuW^U�U"PuU�d"eCK�H�¡jY{noK�vVv�K�PuHoK�UÉ� � |-PRq^K�W^G �
��W^ULKNMfULk{U�ILK�a7UN� �#vVvRKÃeCPRKNMÉnCPuULmlGoI�PRKNM�ILK�Hî|-PRq^K�W^GCUjKNg!K�HCULY }�PuKÃnCPRKÔ~frGoMjnCPuKÃ�#HCM�KNxZGCHoxñGwHCnînoK�H
��W^ULKNM"�CM�Y^SNKNS�M"K�vRKNq�W^HJILK�H rp#g!KNM�xwrW^Hox^K�U�PVHCnÀPuHÀ�#gCgwPuvunwGCHox [ �u��K�PuHox^KNILM"WXx^K�H��

�Òí=� ¼ ,.�� ��
	����¾½Ë�������#����ä:< Í�À¿  "�����$���"�1�*���=�
T PRY{nCK�HCvuW^ULKNM;U�PVHCnÀPuacF-KNx^K�HCU"WXILS�S�Gj�W^a��!K�HEK�PuHoKAY^�CI�Pua�W^vRK\Y^�CI�PuU�dfeoK��-HoM�KNxZGCHCxZU�ÎJGCK�vuvRK-~frGoM;bCK�ULI �
m!rY^M"�
KNMfvuW^ULKNM"a7WXILKNMfPuW^vuPRK�H��E�ÔK�vuvuK�HCv¶rW^Hox^K�H9q^YZH _^[ ��HCa�gwPuU\S�G [ �ÈÕ=a�ULILK�eoK�H�S�GoM ` KNM"~frGoxZGwHoxo� T PRK
W^aæ}�K�PuILK�ULILK�HÔK�HJI¶}�Pud"m^K�vRILK�H T PRYlnoK�HCvuW^U�KNMAU"PuHCnyF\W^�#vu�-U �¶T PRYlnoK�HCvuW^U�KNM��=noKNM�K�HØ�$a�PuU�U�PRYZHwU�UL�!KNmJILMfGCa
nCGoM"dfe ` KNM rW^HCnoKNM"GCHCx�noKNM(�#vuGwa7PuHCPuGwa�m^YZHoSNK�HJILM"WXI�PRYZH\Pua)O�KNM�K�Pud"e.SN}�PuU"d"eoK�H��^��� � ] Ú ��Hwa·q^KNM"U"d"eoY^g!K�H



�^� t�WX�wPRILK�v [ � boK�ULILm�rY^M��!KNM"vuW^ULKNM

}�KNM"noK�HEmXW^HCH�� T PRYlnoK�HCvVW^ULKNM;W^GCU1nCPRK�U�K�aà¡jWXILKNM"PVW^vuULklULILK�acvuPuKN~ÐKNM"HEnoKNM"SNK�PRI1nCPRK\e�rYZd"ewULILK�Hj�-GCULxZW^HoxZU �
vuK�PuULI�GCHox^K�H GCHCn KNM"vuW^Gog!K�H PuHCULg!K�ULYZHCnCKNM�K�nCPRK-�#HCM�KNxZGCHox.q^YZHÀ|#n � nCY^I�PRKNM�ILK�H5��W^ULKNM�m{M"PuU�I�W^vuvRK�H�� T GoM"d"e
nCK�H9ULK�eCMÏxZGCILK�H rp�g!KNM"vuWX�w�9noK�U��$a�PuU�U�PRYZHwU�UL�!KNmJILMfGCa7UAq^YZHñFAW^�-vu�-U �¶T PRY{nCK�HCvuW^ULKNM"H�a7PRIÏnoK�a �#H �
M"KNxZGCHoxZU�UL�!KNm{ILM"GCaänoKNM7|-n � ��YZHCK�H0m�W^HCH0nCPuKE��K�PuULI�GCHCxynoK�U T PRYlnoK�HCvVW^ULKNM"UÏHCW^eoKNS�G0q^YZvuvuU�I rW^HCnCPRxy~ rGCM
nCK�Hj��W^U�KNM��CM�Y^SNKNS5x^K�HJGCILSNI#}�KNM"noK�H��1�-Go~�x^M"GCHCnÆnCKNM��wPuaæF-KNx^K�HCU�WXILS�S�GyO�Y^x^K�H � YlnoKNM#OQvuPuILS�vuW^a��!K�H��
q^KNM"xZvRK�Pud"ewUL}�K�PVULK�eoYZeoK�HÉ�=K�PuU�I�GCHoxZU�nCPVd"eJILK�q^YZH T PRYlnoK�HCvVW^ULKNM"HÆPuU�I;K�PuHoK�vuYZHoxZPRI�GCnCPVHCW^vRKA�#HoM"KNxZGCHox�noK�U
bCK�ULILm!rY^M"�
KNMfa7WXILKNM"PuW^vuU\aÉrY^xZvuPud"e=� T W^nCGoM"dfeØ}�PRM"nynoKNM\��W^ULKNM"mJM"PVULI�W^vuvM�rW^GCa7vuPVd"eØa�YlnoK�HCULK�vRKNm{I�PRqÆW^Hox^K �
M"KNx^IN�hULY\nCW�S\W^GCd"e�YZewHoKQM�K�ULYZHCWXILY^M"PVHhILKNM"HCKQOQvRK�HwnoK�K�PVHÏ�W^ULKNM�g!KNILM"PRKNg�Pua)ILM"W^HCU�q^KNM"U�W^vRK�H7F-M"GwHCnCa�YlnoK
S�GyKNM�S�PuK�vRK�HÉPVULIN� T KNM"SNK�PRI\PuULI#nwPRK�ULK�UAt\YZHoSNKN�CI-gwPuU#S�GØ�#GwULxZW^HoxZU�vRK�PVULI�GCHox^K�HÉq^YZHØdNWl���X��� W^HJ}�K�HCn �
g*WXM"«��{�!K�d ¬ ��>ÏrYZeoKNM"K;�#GCU�xZW^HoxZU�vRK�PuU�I�GCHox^K�H�m�rYZHCHoK�H7nCGCM"d"e�ILM"W^HwULq^KNM"U�W^vRK#�#HoM"KNxZGCHox�a7PRI T PRYlnoK�HCvVW^ULKNM
KNM"M�K�Pud"eJI;}�KNM"noK�H��
>#KNM�q^Y^M�S�GweoKNg!K�HCnoK ` Y^M�ILK�PuvRK�q^YZH T PRYlnoK�HCvuW^ULKNMfH5U"PuHCn��

Á x^KNM"PuHox^K�U ` YZvuGCa�K�H��
Á vuW^Hox^K���KNg
K�HwU�nCW^GoKNM��
Á eoYZeoKNM;�áPRM�mlGCHoxZU�x^M"W^nEq^YZHÆI�kJ�wPVU�d"e�r [ �h×5�
Á x^KNM"PuHox^K�U��
KNm{ILM"W^vRK�O�M�K�PuILK�GCHCn
Á eoYZeoK���K�PuULI�GCHoxZU"nCPud"eJILK�noKNM��W^ULKNM"ULILMfW^eCvuGCHoxo�

w^û�wCû�ü Â ±³µÈÁ$®w«$»¶´!¯�®CºJ¯s°^º3NTPÞ°XN$ºZ®w«
T K�HEK�PuHC~�W^dfeCULILK�HÆ�-Go~�gwW^G5K�PuHoK�U T PRY{nCK�HCvuW^ULKNM"UQULILK�vVvRIQK�PuHoK z >#YZa�Y�ÌLGwHCd2I�PRYZH�� � �{ILMfGomJI�GCM;nCWXM��lg!K�P
nCKNM
� � GwHCnØH � >#W^vugwvRK�PRILKNMAW^GCU\noK�aæxZvRK�PVd"eoK�H�¡ÉWXILKNM"PuW^v(g!K�ULILK�eoK�H=� T PRK��ld"eJ}�K�vuvRK�HCULILM"YZa7nCPudfehILK�PuULI\ULK�eCM
eCY{dfeÅõ Ú �Èml�Ò?�dNa � öf� T WÉm^K�PuHoKNM"vRK�P��$PuHCx^M�K�HoS�GCHoxÆnCKNM.KNM�SNK�GCx^ILK�H9Y^�wI�PuU�d"eCK�H0�{ILMfW^eCvuGCHoxÉGCHCnÔm^K�PuHCK
�W^nCGCHoxZU�ILM�rWXx^KNM�~frGCeoM"GCHCx.q^Y^M"vVPRKNx^IN�wPuULI1K�PVHÀO�KNILMfPRKNgÆg!K�P���W^GCa.ILK�a��!KNM"WXI�GoM#HCPud"eJI;ajrY^xZvuPVd"e�« >-W^v _ � ¬ �

�$PuHoK ` KNM�M"PVHox^KNM"GCHoxánoKNMÃ�ldfeh}�K�vuvRK�HCU�ILM�YZa7nCPudfehILK0}�PuM"n�nwGoM"d"e)K�PuHCK T Y^�C�!K�v � >#KNILKNM�Y � �{ILMfGomJI�GCM
õ T >\ö#KNM�M�K�PudfehIN� T WXg
K�PÞ}�PuM"nÉnwGoM"d"eØnCW^U��od"eCPudfehI�U�k{ULILK�a W^GwU�FAW ° 4BÃ �#v Ã �-UAK�PuHoK�iÞY^ILK�HhI�PVW^vRgwWXM�M"PuKNM�K
W^GC~Ðx^KNgwW^GCIN�QnwPRKÀK�PuHoKjt�YZHoSNK�HhILMfWXI�PRYZHñnoKNM5PuH�Ì�PRS�PRKNM�ILK�H0�W^nCGCHoxZULILM�rWXx^KNM W^Go~\nCPRK ` KNMfULIsrWXM�mlGCHoxZULSNYZHoK
g!KN}�PuM�mJIÏõ z dNWXM�M"PuKNM-d2YZHoÊ*HoK�a�K�HJI2��öf��F\vRK�Pud"eCSNK�PRI�PRx�KNM"~ÐYZvRx^IAnCGoMfd"eynCW^UA�od"eCPudfehI�U�k{ULILK�aæK�PVHoK.b-rGCeoMfGCHox
nCKNM.KNM�SNK�GCx^ILK�H9Y^�wI�PuU�d"eCK�H0�{ILMfW^eCvuGCHoxÆW^GC~#F-M"GCHCn9noK�U�e rYZeoKNM�K�H�O�M"K�d"e{GCHoxZU�PuHwnoK2Ò�GCHCnÃnwW^a7PRI�K�PVHoK
` KNMfa7PuHCnoKNMfGCHox�noKNM ` KNM"vuGwULILK^�ÞO�K�PunCK����
KNm{ILKQILM"WXx^K�H�S�GoM(��M"e rYZe{GCHox-noKNMÈ��Ó7S�PuK�HoS�noK�U T PRYlnoK�HCvuW^U�KNM"U
g!K�På�oULY nCW�S�K�PuHÆO�KNILM"PRKNgjg
K�P��#W^GCa.ILK�a��!KNM"WXI�GoM;KNM�M"K�Pud"eJI;}�KNM"noK�HÀmXW^HCH « >-W�kC��� ¬ �

�$PuHoK1}�K�PRILKNM�K#M�rW^GCa7vVPud"eoK;��PuHoK�HoxZGwHox�noKNM��W^nCGCHoxZU�ILM�rWXx^KNM$mXW^HCH�nwGoM"d"e7K�PuHoK;S�GCU�rWXILS�vuPud"eCK#vuWXILKNM"W^vuK
�lILM"Gom{I�GoM"PRKNM"GwHox7noKNM\WXmJI�Puq^K�H � YZHoK.KNM"M�K�Pud"eJIA}�KNMfnoK�H��\�$U#}�PRM"nÉnCWXg!K�P�SN}#PuU�d"eCK�HÔFAKN}�PuHCH � b-rGCeCM"GCHox
õ z xZW^PuH � xZGCPVnoK�n���ö\GwHCnÃb-rGCeoMfGCHoxjnCGCM"d"e ` WXM"PuWXI�PRYZH0noK�UÏO�M�K�d"e{GCHoxZU�PVHCnoK2Òâõ z PVHCnoK2Ò � xZGCPunoK�n���ö\GCHhILKNM �
U"d"eCPRK�nCK�H���O�K�P�nCKNM-F-KN}�PuHwH � b#rGCeoM"GCHCxÏ}#PRM"nÀnCGoMfd"eÆvuWXILKNMfW^vRKÏ�{ILM"GCmJI�GoMfPRKNM"GCHoxÏq^YZHyPuULYZvuPRKNM"K�HCnoK�HÀ¡jW �
ILKNMfPuW^vuPRK�H¥noKNM��êH�ÌLKNm{I�PRYZHCU�ULILM"YZaïW^Go~\FAKNgwPRKNILKÆK�PuHCKNM�O�M�K�PRILKÀq^YZH K�PVHCPRx^K�H0Õ=aïg!KNx^M�K�HoSNIN� T W^nwGoM"d"e
K�HJI�ULILK�eJIAK�PuH ` KNMfULIsrWXM�mlGCHoxZUL�CM"Y^Êwvå�wnCW^U#K�PuHoKÏb#rGCeoM"GCHCx�noKNM-Y^�CI�PuU�dfeoK�HØ�lILM"W^eCvuGCHCx7g!KN}�PRM�m{IN�;O�K�PÞnCKNM



[ � [ � ó �CI�PuU�dfeoK��#HCM�KNxZGCHox7a7PuI T PRYlnoK�HCvVW^ULKNM"H � [

��gwgwPuvunCGwHox [ ���{��i�M"PVHoS�PR�wPRK�vVvRKNM��#GC~ÐgwW^G5K�PuHCK�U���PuHCULILM"K�PR~ÐK�H T PRY{nCK�HCvuW^ULKNM"U��^@AGCK�vuvRK^�$� T �¢«�� T � � � ¬

�êHwnoK2Ò � b-rGCeCM"GCHoxÏPuULIQnCPRK#WXm{I�PRq^K � YZHoK\vuWXILKNMfW^v*S�G5K�PuHCK�aË�ÔK�vVvRK�HCvRK�PRILKNMQULILM"GCmJI�GoMfPRKNM�IN�^>#PuKNM"nCGoM"dfe7}�KNM �
noK�HÆULY�}�YZewv�nCPRK\�W^nCGCHoxZULILM�rWXx^KNM�W^vuU;W^GCdfejnCPuK-Y^�wI�PuU�d"eCKÏ�{ILM"W^eCvVGCHoxÏx^KN~frGCeCM�IN�

��PuHoK;}�K�PRILKNM�KA�;K�nCGCS�PRKNM"GCHox.noKNM1�od"eJ}�K�vuvuK�HCULILM�rYZa�K#x^K�vuW^Hox�nCGoM"dfe�nCPuK��$HJI¶}�PVd�mlvuGCHox.q^YZH z @AGCW^H �
I�GCa � �ÔK�vuvå� � �{ILM"Gom{I�GoM�K�H�� T WXg!K�P�g!K�U�PuILSNI�nCPRK�WXm{I�PRq^K � YZHoKÏ�od"eCPudfehI�nwPud�m^K�HÉq^YZH Ú � �X�$HCaÀ�*ULY nCW�S5U�PRK
PuHynoKNMAF-M�rYAS^K�HoY^M"nCH{GCHox5noKNM-nCK.O�M�Y^xZvuPRK � �ÔK�vVvRK�HCv¶rW^Hox^KÀõ 8 è`��/\Ä!ö;nCKNM-�W^nCGCHoxZULILM�rWXx^KNM-vuPuKNx^IN� T PRK�ULK�{ILM"Gom{I�GoM�K�HE~ rGCeoM"K�H S�GÆK�PuHoKNM T PuULm{M�KNI�PuU�PuKNM"GCHoxÏnoKNM��$HCKNM�xZPRKNS�GCULIsrW^HwnoK^�on��Ce��oS�GEK�PuHoKNM1K�HCKNM�x^KNI�PuU�dfeoK�H
t\YZHoSNK�HJILM"WXI�PRYZHÔnoKNM\�W^nCGCHoxZULILM rWXx^KNMAGwHCnj~�YZvRxZvuPVd"eÉS�GÉK�PVHoKNM-WXg!KNM"a�W^vuPRx^K�Hy��gwU�K�Hom{GwHox noKNM��ldfeh}�K�v �
vRK�HCULILM rYZa�K^��nCPRK�~ rGoM z �lPVHoxZvRK � @AGCW^HJI�GCa � �ÔK�vVvå� � �{ILM"Gom{I�GoM�K�HÆg
K�PdNWl�È�N�^�$�Ò?�dNa � GwHCnÆ~ rGoM z ¡ÉGCvRI�PR�wvuK �@AGCW^HJI�GCa � �ÔK�vuvå� � �{ILM"Gom{I�GoM�K�Hñg
K�P#dNWl� [ �^� � Ú �^���Ò?�dNa � vuPRKNx^K�H�� T PRK�U5g!K�noK�GoILKNI5Pua ` KNM�xZvuK�Pud"eÅS�G
z >#YZa�Y�Ì�GCHCd2I�PRYZH�� � �lILM"Gom{I�GoM�K�HEK�PuHoK��#gwULK�HCm{GCHCxÏnoKNMA�ld"eJ}�K�vVvRK�HCULILM�YZa�nCPud"eJILK�GCa�noK�HÀbwWXmJILY^M��N�^�^�l�

T PRKyx^KNM"PuHox^K�H T Pud"m^K�HînoKNM z @AGCW^HJI�GCa � �ÔK�vVvå� � �{ILM"Gom{I�GoM�K�HâKNM�~�Y^M"noKNM"Hâ~frGoM K�PVHoK�HÅxZGoILK�H rp�g!KNM �
vuWX�C�ÉSN}�PuU�dfeoK�Hj�W^nCGCHoxZULILM�rWXx^KNM"HjGCHwnÆ��PudfehI�}�K�vVvRK�K�PuHCK�x^KNILM�K�HCHJILK��lILM"Gom{I�GoM"PRKNM"GwHox�PueoM�KNM(ÌLKN}�K�PuvuPRx^K�H
b#rGCeoM"GCHCxo� T PuK�U�}�PRMfnynwGoM"d"e z �{KN�wWXMfWXILK � ì�YZHoÊwHoK�a7K�HhI � >#KNILKNM�Yo� � �{ILM"GCmJI�GoM"K�Hâõ³�Cìk>\ö-KNM�M"K�Pud"eJIN� O�K�P
nCPRK�ULK�H�}�PRM"n=�sHoKNg!K�H\K�PuHoK�a)¡ÆK�eCM"U�d"ewPud"eJI�ULklULILK�a·S�GCM�$PVHox^M�K�HoS�GCHCx;noKNM�W^nCGCHoxZULILM�rWXx^KNM���K�PVH\}�K�PuILKNM�K�U
¡ÆK�eCM"U�d"ewPud"eJI�ULklULILK�a�W^vVUQY^�CI�PuU�dfeoKNM��ÔK�vuvuK�HCvRK�PRILKNM;W^GCU�x^KNgwPuvunoKNIN�

b-rGoM-nCPRK ` KNM�ILK�PuvVGCHox�noKNM-Y^�CI�PuU"d"eoK�HÉ�=K�PuULI�GwHox�W^Go~(K�PuHjx^M�rYAS^KNM�K�U ` YZvuGCa�K�Hj}�KNMfnoK�HÆ�ÔK�vuvuK�HCvRK�PRILKNM
q^KNM�}�K�HCnoKNIN�#nCKNM�K�HñO�KNx^M�K�HoS�GwHox^K�HáHCPud"eJI nwGoM"d"eñK�PuHoK�Há�{I�Go~�K�HCPuHCnoK2Ò!�QULYZHCnoKNM"HânCGoM"dfe K�PuHCK�HñO�M�K �
d"e{GCHoxZU�PVHCnoK2Òlx^M"W^nCPRK�HJILK�H�x^KNgwPuvVnoKNI(}�KNM"nCK�H�� T KNM"WXM"I�PRx^KA�{ILMfGomJI�GCM�K�HÏ}�KNM"nCK�H7W^vuU z F-M"W^noK�n � �ÍHCnoK2Ò�W^HCn
ULKN�wWXM"WXILKØdNWXM�M"PuKNM�W^HCn Y^�wI�PudNW^v�d2YZHoÊ*HoK�a�K�HJIÉõ³FA�;�Í|\�Cìk>\ö"�Ég!K�HCW^HCHJIN� T W^nCGoMfd"e mXW^HCHânCPRKÆO�K�vuW �
ULI�GCHoxEnoKNM��{�wPuKNx^K�vR~�W^d2KNILILK�Hyq^KNM�MfPuHox^KNM�I-}�KNMfnoK�H��A�$PuHoK.}�K�PuILKNM�x^K�eoK�HCnoK�O�K�U�d"eCM�K�PRgwGCHCx noKNMA�weJk{U"PRm�W �
vuPuU�dfeoK�HÆ��PRx^K�HCU�dfeCWX~ÐILK�Hjq^YZHG>-W^vRgwvuK�PRILKNM"vuW^ULKNMfHÀGCHCnÀnoKNM�K�HØ�{ILM"Gom{I�GoM�K�HEÊ*HCnoKNI�U�PVd"eÆPuHjnoKNM#�PRILKNM"WXI�GoM
« p#HCx � �o�C��g!K � � ¬ �
O�K�nCPuHCx^I�nCGoMfd"e5a7W�ÒlPVa7W^vRK#��K�PuULI�GCHCxZU�nCPudfehILK-W^Go~�noKNM;�{�wPRKNx^K�vu~�W^d2KNILILK\noK�U T PRY{nCK�HCvuW^ULKNM"U�U�PuHwn7noKNM

�#GwULxZW^HoxZU�vRK�PVULI�GCHoxÀK�PuHCK�U\K�PuHoSNK�vuHCK�H��$a7PuILILKNM"U�HCW^dfe�Y^g!K�H9F-M�K�HCSNK�H�x^K�ULKNILSNIN�ÀO�K�P�K�PuHCKNM�I¶k{�wPuU�dfeoK�H
�$a7PuILILKNM�gCM�K�PRILK5q^YZHî�N�^� � � Ú �XÕ=a4PuULIÏK�PuHoKE�#GCU�xZW^HoxZU�vRK�PuU�I�GCHoxjq^YZHî� � ��� ajrY^xZvVPud"e�� >�rYZeoKNM�KÀ�-GCU �
xZW^HoxZU�vRK�PVULI�GCHox^K�Hj}�KNM"nCK�HÉnCGCM"d"eÆt�Y^�C�!K�vuGCHox7a�K�eCM�KNM�KNM#��a7PRILILKNM#S�GjK�PuHCK�a z �#M�M"Wsk*�ÏKNM�M�K�PudfehI#gCSN}��
nCGoM"dfeÔt\YZa.gwPuHCPRKNM"K�HÉq^YZH z �#M�M"W�klUN��S�G�OQWXM�M"K�H����êHÔnoK�HÔ��Ò{�!KNM"PVa�K�HhILK�Hy}�PuM"nØULYs}�YZeCvÈK�PuHÔ��PuHoSNK�v �
K�a7PRILILKNM-a7PRI1K�PuHoKNM;�-GCULxZW^HCxZU�vRK�PuULI�GwHox�q^YZHÃ�X���(� W^vuU;W^Gwd"eÆK�PVHÀ��M�MfW�kÀa7PRI [ �È� g!K�HJGCILSNIN�



��� t�WX�wPRILK�v [ � boK�ULILm�rY^M��!KNM"vuW^ULKNM

�zí�Å Æ ���
�$���-���$ "	�����������3�
D���@#�#�-�� "��� "���=�" "	��3�;���#�������1�!�¾ÇÆ�1�
���
T PRK\eCPuKNM�q^Y^M"x^K�ULILK�vuvRILK��-HCW^vRklULK\noKNM1��WXILK�HoxZvuK�Pud"e{GCHox^K�HÆU�YZvuvwSNK�Pux^K�H��o}�K�vVd"eoK.F-M�rYAS^K�HÆPuHEnCPRKAO�KNM�K�d"e �
H{GCHoxÀnoKNM��W^ULKNM��wWXMfW^a�KNILKNMÏ�ldfeh}�K�vuvRK�GCHCnØnCPR�
KNM�K�HJI�PRK�vuvuKNM#�áPRM�mlGCHoxZULx^MfW^nÉK�PVHox^K�eoK�H��Ï�$UA}�PRMfnÉeCPuKNM
nwW^U\W^HCW^vRk{I�PuU�d"eCK�¡ÆYlnoK�vuvå�=nwW^UAq^YZH�t�Gog!YlnoKNM"W5GCHCn ó I�U�GomXW « t�Gog!� � ¬ U�Ys}�PRK T PRx^YZHwHoKNI�GCHCn�FAWXKNI�W
« T PRx ] Ú�¬ K�HJI¶}�Pud"m^K�vRI�}#GoM"noK�GCHwnÀS^�*O-�*PVH z T PRYlnoK�Hox^KN�wGwa��CILK�boK�ULILm rY^M��!KNM"vuW^U�KNM���q^YZHyiÞ��iK�GwULKNM-GwHCn
|.��iÞ� �ldfeCa7PRILI"« iÞK�G � ÚA¬ W^GCU�~frGCeCM"vuPudfe�g
K�U"d"eoM"PuKNg
K�H�}#PRM"n��Zg!K�H{GoILSNIN� T W^U�¡jYlnoK�vuvCxZPVvRI$PuH rp#g!KNM�K�PuHCU�I�Pua �
aÏGCHox.a7PRI$noK�H Puaò��Ò{�!KNM"PVa�K�HhI�GwHhILKNM"U"GCd"eJILK�H5¡ÉWXILKNM"PuW^vVPRK�H7~frGoM$K�PVH ` PRKNM � |-PRq^K�W^GCULklULILK�a a7PRI�K�PuHCK�a
GwHhg!K�ULKNILSNILK�HÆGwHhILKNM�K�Hj��W^ULKNM"HwPRq^K�W^G��

T KNM � GCU�W^a7a7K�HCeCW^HoxÏSN}�PuU�dfeoK�HÉ�ldfeh}�K�vuvRK\GCHwn �áPRM�mlGCHoxZU�x^M"W^nÀGCHCnEnoK�HEM�K�U�YZHCWXILY^M�g!K�ULI�Pua7a7K�H �
nCK�H�F-M�rYAS^K�H0ULY�}�PRKEnoK�H9¡ÉWXILKNM"PuW^vum^YZHCULI�W^HJILK�H¥noK�U�q^KNMfULIsrWXM�m^K�HCnoK�H0¡jK�nCPuGCa7U.v¶rW�S^I�U�Pud"eÃg!KNM�K�PRI�U�W^H
>-W^HCnÔnoK�U\W^vVvRx^K�a�K�PuHox�rGwvRI�PRx^K�HybCW^vuvuU\SNK�Pux^K�H�� T WÀnCPuK�PVHynCK�HØ~ÐYZvRx^K�HwnoK�HÔ��g*U�d"eCHwPRILILK�HØWXgCx^K�vRK�PRILKNILK�H
�#gwe�rW^HCxZPRx^m^K�PRILK�H�HCPud"eJIÏq^YZH9noKNMÏILM"W^HCU�q^KNM"U�W^vRK�H¥¡jY{noK�HwULILM"Gom{I�GoM.WXg*e�rW^Hox^K�H��(KNM�~�YZvRx^I�nCPRK�ULKq>�KNM"vuK�P �
I�GwHox7noKNM��#WXILK�HoxZvRK�PudfeJGCHCx^K�HÀ~frGCM;noK�HÉF-M"GwHCnCa�YlnoK^�

T PuK5SNK�PuI�vuPud"eCK5�#gwvRK�PRI�GwHoxÉnoKNM�vRY^mXW^vRK�H0iÞY^�wGCvuWXI�PuYZHCU�PuHJq^KNM"U�PRYZHwU�nCPudfehILK D�È õv�	®CJ.®-É{ö�PVULI�x^KNx^KNg
K�H
nwGoM"d"e=� G DLÈ õv�	®CJ.®-ÉJöG3Ê èÅçCõv��®CJ!®-ÉJö�� DLÈ õv�	®CJ.®-ÉJöË � � Ü �Ì + Ü D�È õv��®CJ!®-ÉJö Ü1Í ° õv��®CJ!®-ÉJö$èî� õ [ �u�sö

a�PRI çCõv��®CJ!®-ÉJö vuY^m�W^vRK�i�GCa��CMfWXILKË b(vuGCY^M�K�ULSNK�HoS�vRKNg!K�HCU"nCW^GoKNM;noK�U1Y^g!KNM�K�HÀ�W^ULKNM"HCPuq^K�W^GCU� �Pud"eJILx^K�U�dfeh}�PVHCnCPRx^m^K�PRI�
U�I�Pua.GwvuPRKNM�ILKNM;��a7PuU�U�PuYZHCUL}�PRM"m{GCHCxZU�ÎJGCKNM"U�d"ewHCPRILIÌ + O�M�K�dfeJGwHoxZU�PuHCnCK2ÒEnoK�U�WXmJI�PRq^K�Hy¡ÆK�nwPuGCa7UÍ ° õv�	®CJ.®-ÉJö vuY^m�W^vRK�i�eoY^ILYZHoK�HCnwPud"eJILK�PuaÙKNM"U�ILK�HÉ¡jY{noK�õ³FAM"GCHCnCa7Y{noK�ö

T KNM7KNMfULILKj�KNM"a noKNM�M�K�dfehILK�Há�{K�PRILKÀq^YZHâF\vRK�Pud"e{GCHox [ �u�Æg
K�U"d"eoM�K�PugCIÏnCK�H �#HCM�KNxZGCHoxZUL�wM�Y^SNKNSo��nCKNM
SN}�K�PRILK�nCK�HÆUL�!YZHhI�W^HCK�H � KNM�~ßW^vuvå�lGCHCnÀnoKNM#noM"PRILILK�ULILK�eJI;~frGoM;nCPRK�U�I�Pua.GwvuPRKNM�ILK\�$a�PuU�U�PRYZH=�

T PuK.F-K�U�W^a.ILS�W^eCvnCKNM�i$eoY^ILYZHCK�H�º ° Pua���K�ULYZHCWXILY^M#U�Ys}�PRK.nCPRKAILY^I�W^vRK.�-HoM�KNxZGwHoxZULM"WXILK¢Î�U�PVHCn��
º ° è Ï�ÏÐ b=�{Ñ{Ò0Ó-Ô�ÑhÕÏ Í ° õv��®CJ!®-ÉJö5G5# õ [ ���Zö

Î è Ï�ÏÐ b=�{Ñ{Ò0Ó-Ô�ÑhÕÏîçCõv�	®CJ.®-ÉJö5G�# õ [ � [ ö

b rGoM#nCPRKASNK�PRI�vuPudfeoK r�-HCnoKNM"GCHCx�nCKNM�i$eoY^ILYZHCK�HoS�W^eCv�xZPuvuIN�º °G�Ê è � Ü �Ì + Ü Ï�ÏÐ b=�{Ñ{Ò0Ó-Ô�ÑhÕÏ DLÈ õv�	®CJ.®-ÉJö ÜÖÍ ° õv�	®CJ.®-ÉJö5G�#`�
� Ü ÿ °�0¸ Ü Ì + Ü º ° èÅ� õ [ � �Jö

ÿ ° U�PVHCn�nCPRK ` KNM"vuGCULILK;nCK�U$F-M"GCHCnwa�Y{nCK$~frGoMÈK�PuHoK�H��;K�U�YZHCWXILY^M"GCa7vVW^Go~��^K�PVHCU�d"ewvuPRKNSZvuPudfe.nCKNM��#GCU�m^Y^�C�!K�v �
q^KNMfvuGCULILK^�V¸îPuULI#nwPRK.��rW^Hox^KÏnCK�U-WXm{I�PRq^K�HÔ¡jK�nCPuGCa7U��;�êHÔFAvRK�PVd"e{GCHox [ � � g!K�U�dfeoM�K�PRgCI-noKNM-KNM"ULILK���KNM"a



[ � �o� �#WXILK�HoxZvRK�PudfeJGwHox^K�HÆ~frGoM1m^YZHJI�PuHJGwPRKNM"vuPudfeEW^Hox^KNM�KNx^ILK���W^ULKNM � Ú

noKNMQM�K�d"eJILK�HÉ�{K�PuILK-nCW^UQ�-Hh}QW^d"ewULK�HÆnoKNM1i$eCY^ILYZHoK�HoS�W^eCv!W^Go~ÞFAM"GCHCn5ULI�PuaÏGCvuPRKNM"ILKNM��$a�PuU�U�PRYZH GCHCn5noKNM
SN}�K�PuILK.�KNM"aànCPRK ` KNM�MfPuHox^KNM"GCHCx7noKNM;i$eoY^ILYZHCK�HoS�W^eCv=nCGCM"d"eÆnwPRK\�;K�ULYZHCWXILY^M"q^KNM"vuGCULILK^�

FAvuK�Pud"e{GCHox [ �u��HCW^d"e DLÈ GCa�x^K�U�ILK�vuvRIAGCHCnyPuH�FAvRK�PudfeJGCHCx [ � �ÀK�PuHCx^K�ULKNILSNI�KNM�xZPRgwI-a7PuI-noK�HØ|#Y^M �
a7PRKNM"GwHox^K�H�noKNMÏi$eoY^ILYZHoK�HCS�W^eCv#õ³FAvuK�Pud"e{GCHox [ � _ ö�GCHCnÃnoKNM�i$Gwa��CM"WXILKÉõ³F\vRK�Pud"e{GCHox [ �é�^ö\K�PuHCK7�êHJILK �
x^M"W^vRxZvRK�PVd"e{GCHox�~ rGoM;nCPRK�GCHJg!KNm�W^HwHhILK�i�eoY^ILYZHoK�HCnCPVd"eJILKNq^KNM�ILK�PuvuGCHCx Í ° S^õv��®CJ!®-ÉJöf�

ÿ °�0¸ Ü � Ü Ë Ü Î è Ï�ÏÐ bh�{ÑhÒIÓ\Ô�ÑhÕÏ
Í ° S õv�	®CJ.®-É{ö Ü ç S õv�	®CJ.®-ÉJö� * }=× Ø�× ÙÒXÚ Ü º ° ÜÖÍ ° S õv�	®CJ.®-ÉJö G5# õ [ � Ú ö

Í ° S õv��®CJ!®-ÉJö+è Í ° õv��®CJ!®-ÉJöº ° õ [ � _ ö

ç S õv��®CJ!®-ÉJö+è çCõv�	®CJ.®-ÉJöÎ õ [ �é�^ö

FAvRK�PudfeJGwHox [ � Ú PuULI\PuHØnCPRK�U�KNMAbCY^M"aðW^HCU�dfeCW^GCvuPVd"eØHCPudfehIAq^KNM"ULIsrW^HwnCvuPudfe��.O�K�U�ULKNM�}.rWXM�K�K�PuHoK�O�K�U�d"eCM�K�P �
gwGCHox�nCKNM��#GwULxZW^HoxZU�vRK�PVULI�GCHox�noK�U���W^ULKNM"U PuH �#gwe rW^HoxZPux^m^K�PRI�q^YZHñnoKNM �$PuHoxZW^HCxZU�vRK�PuULI�GwHoxo� T WÃnCPRK
�#HCM�KNxZGCHoxZULMfWXILKuÎÙnCPRM�KNm{IAq^YZHÃnoKNM���PuHoxZW^HoxZU�vuK�PuULI�GCHoxEGCHCnØnCPuK��-GCULxZW^HCxZU�vRK�PuULI�GwHoxÀnCPRM�KNm{IAq^YZH�noKNM
i$eoY^ILYZHCK�HoS�W^eCv7º ° WXg*e�rW^Hox^K�H��(}�PRMfn�FAvRK�PVd"e{GCHox [ � Ú K�HJI�UL�CM�K�dfeoK�HCn�GCa�x^K�ULILK�vVvRIN�yb-rGoMÏK�PuHÃg
K�U"ULKNM�K�U
�weJk{U�Pum�W^vuPVU�d"eoK�U ` KNMfULIsrW^HCnCHCPVU1U�PuHCn5~�YZvRx^K�HCnoK�|�rW^eoKNM"GCHCx^K�HÀq^Y^M�ILK�PuvuewWX~ÐIN�

T K�GoI�vuPVd"eÔY^g!KNM"eCW^vug�noKNM��ldfeh}�K�vuvRK PuULI�nCPRK�¡jYlnoK�HCPuHJILK�HCU�PRIsrWXI�x^M�YASjx^KNx^K�H�nCPRK ��rWXILI�PuxZGCHoxZU�PuHJILK�H �
U�PRIsrWXIN�wn=�Ce��oK�U;xZPuvuI;nCW^HCH

�Ì + Ü º ° ÜÖÍ ° S õv��®CJ!®-ÉJöTÛ �� Ü � Ü Ë gCSN}�� � Ü � Ü ËÌ + Ü º ° Ü1Í ° S õv��®CJ!®-ÉJöÜÛ?� õ [ � ] ö

b#rGoM�noK�HÆbwW^vuv�º ° �ï��q^KNM"K�PuHo~ßW^d"eJI#U�PudfeÆnCPRKAM�K�dfehILK��{K�PRILK\q^YZHØFAvRK�PudfeJGCHCx [ � Ú S�G

Ï|Ï$�Ñ 2 b{ÒÖÕCb{�-	lÑ{ÒÏ Í ° S õv�	®CJ.®-ÉJö Ü ç S õv��®CJ!®-ÉJö5G5# õ [ � � ö

T PRKÀM�K�d"eJILKy�{K�PuILKEnCKNM FAvRK�PudfeJGCHCx [ � Ú mXW^HCH¥H{GCH0a7PRI�FAvRK�PVd"e{GCHox^K�H [ � ] GCHCn [ � � W^vuU��oGCa7a�KEnoKNM
F-M�K�HoSN~LrW^vuvRK#~frGCM�x^M�YAS^K�U7º ° GCHwnqº ° � �.x^K�U�d"eCM"PRKNg!K�H7}�KNM"noK�H��Èp-a�x^KN~�Y^M"a�IQHCW^dfe noKNM�i$eoY^ILYZHCK�HoS�W^eCvº ° KNM"e�rW^vuI;a7W^HÆULYo�

º ° è �0¸ Ü Î Ü Ì +ÿ ° Ü � Ü Ï|Ï$�Ñ 2 b{ÒÖÕCb{�-	lÑ{ÒÏ·ç S õv��®CJ!®-ÉJö5G5#Ý� Þ1Þ$�Ñ 2 bOÒIÕCbO�\	ßÑhÒÞ Ò Ú}=× ØX× Ù Ü ç1S^õv�	®CJ.®-ÉJö5G�#
ÞàÞÐ bh�{ÑhÒIÓ\Ô�ÑhÕÞ Í ° S õv��®CJ!®-ÉJö Ü ç S õv�	®CJ.®-É{ö5G5#

õ [ �u�N�hö

T PRK��-GCULxZW^HoxZU�vuK�PuULI�GCHox_áKÓ e ��PuULIAx^KNx^KNg!K�H�nCGoM"dfeÔnCW^U\i�M"Y{nCGCmJIAW^GCUâ��ãØGCHCnØnoKNM � W^eCvwÌLK � K�PRI �
K�PuHCeoK�PuI-K�a�PRILI�PRKNM�ILK�HÔi�eoY^ILYZHoK�H���O�KNILM�rWXx^I�nCPuK��M"W^HCU"a7PuU�U�PuYZHÉnoK�U\�-GCULm^Y^�w�
K�vVUL�wPRKNx^K�vuUWH��=U�YÀKNM"e�rW^vRI
a7W^H�� á�Ó e ��è^��ã Ü H Ü �� Ì + Ü ¸ Ü º ° õ [ �u�^�sö

p#HJILKNM ` KNM"}�K�HCnwGCHox7noK�U;�-GCU�nCM"GCd�mlUQ~frGoM�nCPRKAILY^I�W^vRKÏ�#HCM�KNxZGCHoxZULMfWXILK

Î·èåä�æ Ü áKÓ��ã'ç õ [ �u���Zö



� _ t�WX�wPRILK�v [ � boK�ULILm�rY^M��!KNM"vuW^ULKNM

õßa�PRI ä�æ èÙ�-HoM�KNxZGCHCxZU�ÎJGwW^HhILK�HoKNÓ�S�PRK�HoS^����ã'çEèÙ��HoKNM�xZPRK�K�PuHCK�U��#HCM�KNxZGCHoxZUL�*eoY^ILYZHCUN�|áKÓ�èÙWXgwULY^M �g*PRKNM�ILK#�-HoM�KNxZGwHoxZU�vRK�PuU�I�GCHoxJöÞKNM"erW^vRI�a7W^H5nCGoMfd"e5�$PuHCU�KNILSNK�H�q^YZHÆFAvRK�PVd"e{GCHox [ �u�N��PuHEFAvRK�PudfeJGwHox [ �u�^�X�

áKÓ e ��è H Ü ä æ Ü á Ó Ü ��ãÿ ° Ü ��ã'ç Ü Ï|Ï$�Ñ 2 b{ÒÖÕCb{�-	lÑhÒÏ·ç S õv��®CJ!®-ÉJö5G�#�� H Ü ��ã
�0¸ Ü � Ü Ë Ü Þ1Þ$�Ñ 2 bOÒIÕCbO�-	lÑhÒÞ ç S õv��®CJ!®-ÉJö5G5#

ÞàÞÐ bh�{ÑhÒIÓ\Ô�ÑhÕÞ Í ° S õv��®CJ!®-ÉJö Ü ç S õv�	®CJ.®-É{ö5G5#
õ [ �u� [ ö

T PRK�U�ULILK�vuvRIÈK�PVHoK-F-KNM"W^nCK#a7PRI�nCKNM ` WXM"PuWXgwvuK�HuáKÓ#nCWXMs�Z}�Y^g!K�P*nCPRK#�{ILK�PRxZGwHox�nCGoM"dfe7noK�H nCPã�!KNM�K�HhI�PuK�vuvRK�H
�áPRM�mlGCHoxZU�x^M"W^n ä x^KNx^KNg!K�H¥PuULIN� T K�H @AGCY^I�PRK�HhILK�H"��ã�/0��ã ç g!KNSNK�PudfeCHoKNI�a7W^H¥W^vuU7�{ILY^m^K�U � �$Ó7S�PRK�HoSä �OÔ � T PuK�WXgwULY^M�g*PRKNM�ILK;�-HoM�KNxZGCHoxZU"vRK�PuULI�GCHCxAW^H noKNM��ldfeh}�K�vuvRKWºÔKNM"e rW^vRI�a�W^H��JPuHwnoK�aÝá Ó e � èá�\x^K�ULKNILSNI}#PRM"n��È¡jW^Hjm�W^HwHÆnCW^a7PRI�FAvuK�Pud"e{GCHox [ �u� [ GCa7U�dfeoM�K�PRg!K�H5S�G

á Ó e � è ä Ü õ�á Ó �tº�ö.® a7PRI õ [ �u�2�Jö

ä è ä æ Ü ä ��Ô Ü Hÿ ° Ü Ï|Ï$�Ñ 2 b{ÒÖÕCb{�-	lÑ{ÒÏëç1SZõv��®CJ!®-ÉJö5G5# õ [ �u� Ú ö

º è ��ã'ç Ü ÿ °�0¸ Ü � Ü ä æ Ü Ë Ü �

Þ�ÞÐ bh�{ÑhÒIÓ\Ô�ÑhÕÞ Í ° S^õv��®CJ!®-ÉJö Ü ç1SZõv�	®CJ.®-É{ö5G5#
õ [ �u� _ ö

T W^U �êHJILKNx^M"W^v-PuHÅF\vRK�Pud"e{GCHox [ �u� Ú g!K�U�dfeoM�K�PRgCIN�Q}�PuKÀxZGoI nCPuKj�#HCM�KNxZGCHoxZU�U�ILM"W^eCvuGCHCx�a7PRI�noK�a4¡ÆY �
nCK�Hhq^YZvuGwa�K�HîrGog!KNM"vVWX�C�CIN� T KNM��#HwU�d"eCW^GwvuPud"eCm^K�PRI�eCW^vRg!KNM�}#PRM"n�nCW^U��êHJILKNx^M"W^v�a7PRI�nCK�a �{kla.g
YZv ä e �rp#g!KNM"vuWX�C�!KNÓ7S�PuK�HoS1x^K�HCW^HCHJIN�{WXgwx^KNmrGoM"SNIN�$O�K�W^d"eJILKNI;a7W^H HCY{dfe��{nwW�S.U�Pudfe nwPRK-F-K�U�W^a.ILM�K�ULYZHwWXILY^M�q^KNM �
vVGCULILK�ÿ ° W^nCnCPuI�PRq\W^GCUnCK�H�M�K�U�YZHCWXILY^M"PuHJILKNM"HoK�H ` KNM"vuGwULILK�HIÿ�GCHCn.noK�H ` KNMfvuGCULILK�HÏnCGoM"dfe.�-GCULm^Y^�w�
K�vVGCHoxHëS�GwU�W^a7a�K�HCU�KNILSNK�H��wULY7KNMfe�rW^vRI1a7W^HÀK�PuHCK�HÀULK�eoM1K�PuHo~ßW^d"eCK�HÆGCHCnEW^HCU�dfeCW^GCvuPVd"eoK�HÀ�-GCU�noMfGCd�m ~frGoM;nCK�H
nwPã�
KNM"K�HhI�PRK�vVvRK�H5�ÅPRM"m{GCHCxZULx^M"W^n ä �

ä è ä�æ Ü ä �OÔ Ü ä e Ü HH * ÿ õ [ �u�s�^ö

T PuK7�od"eJ}�K�vuvuKÏe rW^HCx^IAPVa FAKNx^K�HCU�WXILS�S�GCa nCPR�
KNM�K�HJI�PRK�vuvuK�HÆ�áPRM�mlGCHoxZULx^M"W^nÉK2Òl�wvuPRS�PRI#q^YZHÔnoK�Hy~ rGCM
nCK�H)�W^ULKNMZrGog!KNM�xZW^HCxÅdfeCWXM"WXm{ILKNM"PuULI�PuU"d"eoK�H�i(WXM"W^a�KNILKNMfH���}�PRK�q^YZH�noK�a �$a�PuU�U�PRYZHwUL}�PRM�mlGCHoxZU"ÎJGoKNM �
U"d"eCHCPuILI

�
GCHCn nCKNM�b(vuGoY^M�K�ULSNK�HCS�vRKNg!K�HCU�nCW^GoKNM Ë �1WXg=�îFAvRK�PudfeoSNK�PRI�PRxÃKNM�m^K�HCHJI�a7W^H��1nCW�S�M�rW^GCa7vuPudfe

K�HCxÀg
KNx^M"K�HoSNILK ` KNM�ILK�PuvVGCHox^K�HÔnoKNM��-HoM�KNxZGwHoxZULM"WXILK7ç S õv�	®CJ.®-É{ö\GCHCnØnoK�U�M�K�ULYZHCWXILY^M"PVHhILKNM"HCK�H�i$eoY^ILY �
HCK�Ho~ÐK�vVnoK�U Í ° S õv�	®CJ.®-ÉJö�S�G¥K�PuHoK�a x^M�YAS^K�H �ÔKNM�I noK�U7�ÍHhILKNx^MfW^vuU7PuHñFAvuK�Pud"e{GCHox [ �u� _ GCHCn¥nCW^a7PuIÏS�G
K�PVHoK�aÙm{vuK�PuHoK�HE�ÔKNM�I-noKNM;WXgwULY^M�g*PRKNM�ILK�HÆ�-HoM�KNxZGCHCxZU�vRK�PuULI�GwHoxÏW^HjnoKNM-�ldfeh}�K�vuvRK\~frGCeoM�K�H=�

�#HCU"d"eCW^GCvVPud"eoKNMPuULI�W^GCdfe.ewPRKNM�}�PuK�noKNM�nCPRK��$PuHo~ rGCeoMfGCHoxQnoK�U rp#g!KNM"vuWX�C�C~ßWXm{ILY^M"U ä e � T W^a�PRIv¶rW�S^IÞU�PudfenwW^U��ÍHJILKNx^M"W^v�PuHÆFAvRK�PudfeJGwHox [ �u� _ W^vuUò@AGoY^I�PRK�HJI1W^GCU rp�g!KNM"vuWX�w�C~�WXm{ILY^M ä e GCHCnE¡ÆYlnoK�HJq^YZvuGCa�K�Ho#�PVaWXm{I�PRq^K�H�¡jK�nCPuGCa)U�d"eCM�K�PRg!K�H��Þ¡ÉW^H�KNM"e�rW^vuIÞULYAW^GCdfe�~frGoM(nCPRK1�ld"eJ}�K�vuvRK�K�PuHoK�HÏg!K�U�ULKNM(PuHhILKNM"�CM�KNI�PRKNM�g*WXM�K�H
�-GCU�nCM"GCd�m
�

º è ¹à� Ü # Ü õ�H * ÿXö�0¸ Ü ä�æ Ü ä ��Ô Ü ä e ® a7PRI õ [ �u� ] ö

¹ : è ��ã�
Ü Ë õ³� rWXILI�PRxZGCHCxZU�PuHJILK�HCU�PRI rWXIfö



[ � �o� �#WXILK�HoxZvRK�PudfeJGwHox^K�HÆ~frGoM1m^YZHJI�PuHJGwPRKNM"vuPudfeEW^Hox^KNM�KNx^ILK���W^ULKNM �Z�

wCû���û2ü µ�±�«jè%NTéÅ¬�µ�« x ºh±¶¯�°^´�»¶»å¬®Cºh»ON�¯�°X®*«î´�N�¸.Á$®w«Ýê;´�¯�®CºZ¿�ºZµ*þo®Bé
T PRKAFAvuK�Pud"e{GCHox [ �u� ] ~frGoM$nCPRK;WXg*ULY^M�gwPRKNM"ILK��#HCM�KNxZGCHoxZU�vuK�PuULI�GCHox\W^H5noKNM��ldfeh}�K�vuvRK#K�HhI�erW^vRI�K�PuHoK#vuPuHoK�WXM�K
��g*e�rW^HoxZPRx^m^K�PRIÏq^YZH0noK�H9x^K�U�W^a�ILK�H¥��K�ULYZHCWXILY^M�q^KNMfvuGCULILK�H;ÿ ° ��nCPRK U�Pud"e9}�PRK�nCKNM"GCa<W^nwnCPRI�PRqÔW^GCUÏnoK�H
PuHJILKNM"HoK�H ` KNM"vVGCULILK�H1ÿÏGCHCnÀnCK�H ` KNM"vuGCULILK�HjnCGoM"dfeÆ�#GwULm^Y^�C�!K�vuGCHoxëH·S�GCU"W^a7a�K�HCULKNILSNK�H=� T W�K�U;U�PVd"e
g!K�P�noK�HÀM�K�ULI�vVPud"eoK�Hj��KNM"a7K�HÆGCa�t\YZHCU�I�W^HhILK�HÉeCW^HCnoK�vRIN�oxZPVvRI1W^vuULYo�

º&ì�õ�H * ÿ�ö õ [ �u� � ö

T PRK5PuHhILKNMfHoK�H ` KNM"vVGCULILKqÿÀ}�KNM"nCK�HÃg!K�ULI�Pua�a�I�q^YZH ` KNM"vVGCULILK�H�noKNM.��K�ULYZHCWXILY^M"UL�*PRKNx^K�vQa7PRI��-GCU �
HCW^eCa�K�noK�U\�-GCULm^Y^�w�
K�vVUL�wPRKNx^K�vuU��*q^YZH��#gwULY^M"�CI�PRYZHoK�HØPuaæWXm{I�PRq^K�HÃ¡jK�nCPuGCaæGCHCnyq^YZH ` KNM"vVGCULILK�HÔW^H
ULYZHCULI�Pux^K�HÆPuHCHoKNMfeCW^vRgÀnoK�U;��K�ULYZHCWXILY^M"U�g
KNÊ*HCnCvuPudfeoKNMQ�$vRK�a�K�HJILK^�

�{YZa�PRIÈKNM�}QWXM�ILKNI�a7W^H7g
K�PCm^YZHCULI�W^HJILK�aË�-GCULm^Y^�C�!K�vRx^MfW^níHâK�PuHoK;vVPuHoK�WXM�K;�#gwe rW^HoxZPux^m^K�PRIÈSN}�PuU�dfeoK�H
�ld"eJ}�K�vuvRK�GCHwn5nCK�H ` KNM"vuGCU�ILK�H1ÿZ�

b-rGoM-noK�HjnCPR�
KNM�K�HJI�PRK�vuvuK�HE�ÅPRM"m{GCHCxZULx^M"W^n ä KNM"xZPRgCI�U�PVd"ejPVHj�-HCW^vRY^xZPRK.S�GÆY^gwPRx^KNMA�#M�xZGCa�K�HJI�WXI�PRYZHW^GCU-F\vRK�Pud"e{GCHox [ �u�s�7nCPRK��#gwe�rW^HoxZPRx^m^K�PuIN�

ä ì HH * ÿ ® gCSN}.Û
�ä ì � * ÿH õ [ ���X�hö

�#vVULY�ULYZvuvuILKAnwPRK.F-M�rYAS^K��1/ ä }#PRK�noKNM1K�PuHoK�vVPuHoK�WXM�K\�#gwe�rW^HoxZPRx^m^K�PuI1q^YZHjnoK�H ` KNMfvuGCULILK�H1ÿ.SNK�PRx^K�H=�
wCû���û�ú µ�±�«jè%NTéÅ¬�µ�« µ=¿$°^±�¯X¹h¾�®*«`î9µ�ÄÅµ=²=®*«$±å°Bz´
°Z¯5z´!«�Á�®Cº�N$«�²�®w«
ó �CI�PuU"d"eoK©>#YZa�Y^x^K�HCPuIsrWXI�UsrW^HCnoKNM"GwHox^K�HÃYlnoKNM.x^K�HCW^GoKNMÏx^K�U�WXx^I�F-M"W^nCPRK�HJILK�HÃnCK�U�O�M�K�d"e{GCHoxZU"PuHCnoK2Ò�GZç
q^KNM"GoM"U"W^d"eoK�HÃK�PuHoK��{ILM"W^eCvVWXgwvRK�HomlGCHox5noKNM.F-M�rYAS^Kuï noK�U��W^ULKNM"ULILMfW^eCvuUAg!K�Pua T GoM"d"eCxZW^HoxjnCGoMfd"eÔnCPRK
i�M�Y^g!K^�!}�Y{nCGCM"d"eØnoKNMA�;K�ULYZHwWXILY^M�KNI¶}QW^U�noKêÌ�GCULI�PRKNM"I�}�PRMfn�� T W^nCGCM"d"ey}�K�Pud"eJI\noKNM��{ILM"W^eCvRq^KNMfvuW^Go~ÈnoKNM
��W^ULKNMfa�Y{nCK�q^YZHÉnCK�ac�-HoM�KNxZGCHoxZU"ULILM"W^eCv=WXg��C}�W^U#xZvRK�Pudfehg!K�noK�GCILK�HCnÀK�PuHoKNM ` KNM�M"PuHCx^KNM"GCHox7noKNM rp�g!KNM �
vuWX�C�!KNÓ7S�PRK�HCS ä e PuULIN�T W5eCPRKNM#vuK�nCPRxZvuPudfeÀK�PuHoK�i�M"Y^�
Y^M"I�PRYZHCW^vuPRIsrWXI#noKNM-�W^ULKNM��wWXMfW^a�KNILKNMAS�GÉnoK�HyO�M�K�d"e{GCHoxZU"PuHCnoK2Òlx^M"W^nCP �
K�HhILK�Hjx^KNSNK�PRx^I�}�KNM"noK�HjULYZvuvå�o}�KNM"noK�HÀ~�YZvRx^K�HCnCK ` KNM�K�PuHo~ßW^d"e{GCHox^K�HÀq^Y^M"x^K�HoYZa7a�K�H��

�X� T KNM�i$M�Y^�!Y^M�I�PRYZHCW^vVPRIsrWXI�UL~ßWXmJILY^M\SN}�PVU�d"eoK�HÔ�#gwvRK�HCm{GCHCxqï GCHCnØO�M�K�d"e{GCHoxZU"PuHCnoK2Òlx^M"W^nCPRK�HJILK�H�GZç
}#PRM"noð �\x^K�ULKNILSNI�õßPua�F-KNx^K�HwU�WXILS�S�GoM�m^Y^M�M�KNm{ILK�Hj�-GCUL}�KNM�I�GCHox7HCW^dfeyFAvuK�Pud"e{GCHox��o�u� ] öf�

�{� T PRK r�-HCnoKNM"GwHox.noKNM rp#g!KNM"vuWX�C�!KNÓ7S�PuK�HoS ä e PuHE��g*e�rW^HoxZPRx^m^K�PRI�q^YZHÆnoKNM1�#gwvRK�HomlGCHoxíïë}�PuM"n�~ rGoMmlvRK�PuHCK�ï�q^KNM�K�PuHC~�W^dfehI#S�G�� ä e ì �ï è �GZç õ [ ���l�sö

�êH0nCPuK5boY^Mfa�K�vuH�~frGCMÏnoK�H0nCPR�
KNM�K�HJI�PRK�vuvuK�H��áPRM�mlGCHoxZULx^M"W^náõ [ �u�s�^ö�GCHwn0�ldfeh}�K�vuvRKÔõ [ �u� ] öÏK�PuHCx^K�ULKNILSNIN�
KNM�x^KNg!K�HjU�PVd"eE~�YZvRx^K�HCnoK � GwU�W^a7a�K�HCerW^Hox^K^�

ä ì HH * ÿ �GZç ® gCSN}�Û



� ] t�WX�wPRILK�v [ � boK�ULILm�rY^M��!KNM"vuW^ULKNM

�ä ì H * ÿH GZç õ [ ���^�Zöº ì õ�H * ÿ�ö5Ghç õ [ ��� [ ö

O�K�P^m^YZHwULI�W^HhILKNM(�-GCULm^Y^�C�!K�vuGCHCxTH9GwHCnAm^YZHCULI�W^HJILK�H ` KNM"vVGCULILK�HQÿ�KNM�}QWXM�ILKNI�a7W^H�K�PuHoK�vuPuHCK�WXM�KÈ��gwerW^Hox �
Pux^m^K�PRI1SN}�PuU�dfeoK�HÆnoK�HjiÞWXMfW^a�KNILKNM"HÃ�1/ ä GwHCn_GZç7ULY�}�PRK\SN}�PuU"d"eoK�H�º¥GCHCnsGZçl�
w^û���û�w µ�±¶«jè]NÜéîÁ�®wº�ñ�N�¯IP=µ=¿$¿1®*»ON$«$²
b-rGoM#K�PuHoK.x^M�YAS^KÏ�M"W^HCU"a7PuU�U�PuYZHÆnoK�U-�#GCU�m^Y^�C�!K�vuUL�wPRKNx^K�vVU%H)}�PuM"nÆnCPRK.��gwerW^HoxZPRx^m^K�PRI-noKNM-�W^ULKNM��wWXMfW �
a7KNILKNM�q^YZHÆnoK�HÆM�K�ULYZHCWXILY^M"PVHhILKNM"HCK�H ` KNM"vuGCU�ILK�H1ÿ.q^KNM"HCW^d"ewv¶rW^U�U�PRx^g*WXM����$U1xZPVvRIN�

H * ÿ.ròH ~ rGoMYH�Û�ÿ õ [ �����Jö

T PRKA�#gwe rW^HoxZPRx^m^K�PuIQnCKNMQ�W^ULKNM��wWXMfW^a�KNILKNM ä GCHwn_º9q^YZHÀnoK�aÙO�M�K�dfeJGCHCxZU�PuHCnoK2Òlx^M"W^nCPuK�HhILK�H_GZçÏPuULI�~ rGCMK�PVHoK\eoYZeoK\�#GwULm^Y^�C�!K�vuGCHoxÏa7PRI1noKNM1x^M rYAS^ILK�HØ�lPRxZHCPuÊCm�W^HCS#HCW^dfeh}�K�PuULgwWXMs�CnCW�U�Pud"e r�-HCnoKNMfGCHox^K�H5q^YZHvÿ
�wM"WXmJI�PVU�d"eÔHCPVd"eJIAa7K�eoM�W^Go~�nwPRKÏ�W^ULKNM��wWXMfW^a�KNILKNM�W^GCUL}#PRM�m^K�H�� T PuK��W^ULKNM��wWXMfW^a�KNILKNM�M�K�WXxZPRKNM"K�HÔ~�W^U�I
W^GwU�U�d"ewvuPRKNSZvuPudfeEW^Go~ r�-HCnoKNMfGCHox^K�HEq^YZHaGhç;õ�ì �1/ ä e öf�p#a�x^KNm^K�eCM�I�xZPuvRI�nCKNM��ld"eCvVG<So�hnCW�S�S�G7K�PuHoK�a�|-W^d"eJ}�K�PuU$q^YZH5�ldfeh}QW^HomlGCHox^K�H7nCKNM�M�K�ULYZHCWXILY^MfPuHhILKNM �
HCK�H ` KNM"vVGCULILK¯ÿ�K�PuHoKÏajrY^xZvuPudfeCULI-m{vuK�PuHoK��-GCULm^Y^�C�!K�vRILMfW^HCU�a7PuU"U�PRYZH�õßGCHoxZvuK�Pud"ey|#GwvuvÐöQg!K�H{GoILSNI-}�KNM"nCK�H
U�YZvuvRILK^�



� �`���6� �¢¡ôó
b¾õ acbed�öQZ\Y d`biW

�#vVvRKÉeCPuKNM5nCWXM"x^K�ULILK�vuvRILK�Há¡ÆKNS^q^KNM"~�W^eoM"K�HÅa�PRI �-GCU�HCW^ewa�KÉnoK�UE�#gwULY^M��wI�PRYZHCULmXW^vRY^M"Pua7KNILKNM"U7GCHCnânoK�U
��W^ULKNM"M�K�ULYZHCWXILY^M"UÏ~frGoM�eoYZeCK��#GwULxZW^HoxZU�vRK�PVULI�GCHox^K�HÔ}#GoM"noK�H�a�PRI�noKNM � PRK�vuULKNILS�GwHoxÀK�HhI�}�Pud"m^K�vRIN�Èx^M�YAS^K
i�M�Y^g!K�H�a�PRIAK�PuHoK�a T GoM"dfeCa�K�U�U�KNM�q^YZHÔgwPuUAS�G Ú ��a7a SN}�K�PunCPua7K�HCU�PRYZHCW^vÞa�K�U�U�K�HÔS�GÔm�rYZHCHoK�H�� T PRK
x^M�YAS^K�H�i�M�Y^g!K�H���nwPRK7noK�H�@AGCKNM"U�d"ewHCPRILIAK�PuHoK�U\xZW^HCSNK�H9O�YZGCvRK�U�SNK�PRx^K�H��(U�PuHCnÔPua<FAKNx^K�HCU�WXILS5S�G�noK�H
g!KNM�K�PRI�U\W^GCULx^KNg!YZeoM"ILK�HÃ�{IsrWXg!K�HÔULK�eoM\eCPuvR~�M�K�Pudfejg!K�P(noKNM�p-HhILKNMfU�GCd"e{GCHoxÀq^YZH���W^d"eCULI�Gwa7U�ULIsrY^M"GwHox^K�H��
T PRK�O�K�ULI�PVa7a.GwHox#W^vuvuKNMi(WXM"W^a�KNILKNM(KNM�~�YZvRx^ILKQa7PRI�K�PVHoKNM�M�rW^Gwa7vuPudfeoK�H��-GoÑrYZU�GCHCx#Pua�O�KNM"K�Pud"e.SN}�PuU�dfeoK�H
[ � � �N�^�$Õ=aÀ� T PuK�ULK�eoYZeoK#�#GoÑÞrYZU�GCHoxAY^M"PRK�HJI�PRKNM�I�U�Pud"e�W^H7noK�a�I�kJ�wPVU�d"eoK�H �W^PVvuvRK�HCnCGCM"d"eCa7K�U�ULKNMÞK�PuHoK�U
��W^ULKNM"M�K�ULYZHCWXILY^M"U.õßUN�o��gwU"d"eCHCPuILI$�o� �o�u�sö�q^YZHÔ�N�^�$Õ=aÀ� � PRK�v
noKNM1p#HJILKNM"U�GCdfeJGwHox^K�HE}�WXMQK�UN�*�lIsrY^M"GCHox^K�H
gwPuU�S�GÃK�PuHCK�a T M"PRILILK�v�noK�U T GoMfd"eCa�K�U"ULKNM"U�nCK�UÏ¡jY{nCK�HoM"W^nCPuGwU�noKNILKNm{I�PRKNM�K�H9S�GÃm�rYZHCHoK�H�� T W^eoKNM�PuULI
nCPRK.M rW^GCa7vuPVd"eoK��-GoÑ rYZU�GwHox7S�GoMAO�K�ULI�Pua7aÏGCHox�nCKNM#Y^�CI�PVU�d"eoK�HÉi(WXM"W^a�KNILKNM�GCHox^KN~ rW^eoM-GCacnoK�HÉbCWXm{ILY^M
noM�K�P=e rYZeoKNM;W^vuU1S�GoM#O�K�U�I�Pua7aÏGCHox7noKNM��W^ULKNM��wWXMfW^a�KNILKNM��

T PRK SN}�K�PunwPua�K�HCU�PuYZHCW^vRK�¡jK�U�U�GCHoxÉKNM�~�YZvRx^IÏnwGoM"d"e ` KNM"U�dfeCPRKNg!K�H9nCKNMÏi$M�Y^g!K�a7PRII>#Puvu~ÐK�a7Y^ILY^M�x^K �
ILM"PRKNg!K�HoKNM ` KNM"U"d"eCPRKNg!KNK�PuHweoK�PRILK�H��onCPRK\q^YZHjK�PuHoKNM#ì�YZa7�wGoILKNM"ULILK�GCKNM"GCHox�m^YZHJILM�YZvuvuPRKNM"I1}�KNM"nCK�H��

Å í&ï ���-��%È�$�-�
������ ��-�?����� ���1�
�����1@A�! > �$�÷²o�#���
��û�ü$û2ü ñØ¼�¯�µ=ºZ¿�°Z±¶µ�«
w �,xTtF�����	3D��t
¡jPuIAnwPRK�ULK�a ¡ÆKNS^q^KNM"~�W^eoM"K�HØ}�PRM"nynCPRK�t\YZHoSNK�HJILM"WXI�PRYZHÔGCHwnG>#YZa�Y^x^K�HCPRI rWXI�nCKNM T Y^I�PRKNMfGCHoxÀnoKNM\t\M"P �
ULI�W^vuvRK�a�PRI1vuW^ULKNM"WXm{I�PRq^K�HÀ�êYZHoK�HÆPuHwnCPRM�KNm{I�rGog!KNM;nCPuKA�M"W^HCU"a7PuU�U�PuYZH noKNM;i$M�Y^g!K\~frGCM�SN}�K�P=�W^ULKNM"Î{GoK�vuvRK�H
g!K�ULI�Pua7a.IN� T PRK � K�HJILM"W^vR}�K�vuvRK�Hwv¶rW^Hox^K�HynoKNM\SN}�K�P T PuY{noK�HwvuW^ULKNMA}�GoM"nCK�HÉULYÀx^KN}ÏrW^eCvRIN��nCW�SEK�PuHÔ�W^ULKNM
PuHCHoKNMfeCW^vRg�K�PuHoKNM��#gwULY^M��wI�PRYZHCULgwW^HwnoK�nCK�U�vuW^ULKNM"WXm{I�PRq^K�H��êYZHCU(K�a7PuILI�PRKNM�I�õ 8 ° è 8 	¶öf�hGwHCn�nCPRK1�$a�PuU�U�PRYZHnoK�U$W^HwnoKNM�K�H7W^G<S^KNMfeCW^vRg�noKNM�t\M"PuULI�W^vVvuWXgwULY^M��wI�PRYZHÀõ 8 ��è 8 Ó�ö(vVPRKNx^IN� T W^a�PRI�g!K�ULILK�eJI$nCPRK�¡�rY^xZvuPudfeom^K�PRIN���MfW^HCU�a7PuU"U�PRYZHCULq^KNMfvuGCULILK^�^nCPRKQHCPudfehI�nCY^I�PRKNM"GCHoxZU�g
K�nwPuHox^IU"PuHCnEõ�}�PRK#�{ILM�K�GCSNK�HhILM�K�H=� ó g!KNM�ÑrW^dfeoK�HCnoKN~�KNm �
ILK YlnoKNM�boM�K�a7nCK�PuHCU�dfeCvLrGCU�U�K�öf�S�G9K�vuPua7PVHCPRKNM�K�H��E�-Go~1nCPRK�ULK �ÔK�PuULK5}�PRM"n�W^GwU�U�d"ewvuPRKNSZvuPudfeÃnoY^I�PuKNM"GCHoxZU �
g!K�nCPuHox^ILK��#gwULY^M��wI�PRYZHÀGCHCnÀnCW^a�PRI1vRKNILSNILK�HCnCvuPVd"eÆnCPuK-M�rW^GCa7vuPudfeoK ` KNM�ILK�PuvuGwHox7noKNM�t\YZHCSNK�HhILM"WXI�PuYZHÆnoKNM



[ � t�WX�wPRILK�v��o� ¡jKNS^q^KNM�~ßW^eoM�K�H

�#gCgwPVvunCGCHox.�o�u�X���-Go~�gwW^GES�GoM�O�K�ULI�Pua�a.GCHCx7noKNM T Y^I�PRKNM"GCHCxZULq^KNM�ILK�PuvuGwHox

vVW^ULKNM"WXm{I�PRq^K�HÀ�êYZHoK�HÀg!K�ULI�Pua7a.IN�
��gCg*PuvunCGCHCx��o�u��SNK�Pux^I#noK�HÆ�-Go~�gwW^GÀS�GoM#O�K�U�I�Pua7aÏGCHox�noKNM T Y^I�PuKNM"GCHoxZULq^KNM"ILK�PuvuGCHoxo� T KNM-t\M"PuU�I�W^vuv

}#PRM"nña�PRI�g!K�PunoK�Hâ��W^ULKNMfULILM"W^eCvRK�HánCGCM"d"eCvuK�GCd"eJILKNIN�;}�Y^g
K�P-x^KN}.rW^eCM"vRK�PuULILKNIEPuULIN�#nCW�S9g!K�PunCKØ�{ILM"W^ewvRK�H
M�rW^GCa7vuPudfe0K2ÒlWXm{IÃrGog!KNM�K�PuHCW^HCnCKNM"vuPRKNx^K�H�� T KNM T GCM"d"eCa7K�U�ULKNM nCK�U���W^U�KNM"ULILM"W^eCvVU7W^a ó M"I�noKNM i$M�Y^g!K
}#PRM"nEnCWXg!K�P!m{vuK�PuHEx^K�eCW^vRILK�HÃõ�r Ú �XÕ=a öf�

T PuK���MfW^HCU�a7PuU"U�PRYZHoK�HE}�KNM"noK�HjM�K�vuWXI�PRqES�GjnCK�Hj�;KN~�KNM�K�HoS�PVHhILK�HCU"PRI rWXILK�HÆx^K�a�K�U"ULK�H�� T W^U#�K�PuvuGwHoxZU �
q^KNMfe rW^vRI�HCPuU�q^YZHÀ��KN~ÐKNM�K�HCS � S�Gj¡ÆKNSZWXMfaàPuULI1a7PRILILK�vVU�K�PVHoKNMò>#W^vugJ}�K�vuvRK�Ho�*vuWXILILK-GwHCn5K�PuHoK�a�iÞYZvuWXM"PuU"WXI�P �
YZHwU�ULILM"W^eCvuILK�PuvRKNM�K�PVHCULILK�vuvRg*WXM��wGCa�K�PuHoK�Hjx^M�YAS^K�H�¡ÆKNS^g!KNM�K�PVd"ey~frGCM#i�M"Y^g
K�HyGCHJILKNM"U�dfeCPRK�nCvuPVd"eoKNM��M"W^HCU �
a�PuU�U�PRYZH�WXg�noK�d"m^K�H5S�G7m�rYZHCHoK�H��ÈO�K�P*O�K�nCWXM"~�m�W^HCH nCPRK;�ÍHJILK�HCU�PRIsrWXI�Puaò��KN~ÐKNM�K�HCS�WXM"aËa�PRI�K�PuHoK�aË|�K�G �
ILMfW^vRÊwvRILKNMAWXgCx^K�U�dfeh}.rW^dfehI�}�KNM"nCK�H�� T KNM�iÞYZvuWXMfPuU�WXILY^M\SN}�PuU"d"eoK�H T PRY{nCK�HCvuW^ULKNMAGCHCnà>#W^vugJ}�K�vuvRK�Ho�*vuWXILILK
U�Y^M�x^I~ rGoMK�PuHoK�nCKNÊwHCPRKNM�ILK�iYZvVWXM"PuU�WXI�PRYZHwULM"PudfehI�GCHCxo��nCW^a�PRIU�PVd"e�nwW^U�K�PuvRKNM�q^KNMfe�rW^vRI�HCPuU�noK�U(�lILM"W^eCvRILK�PuvuKNM"U
HwPud"eJI;nCGoM"dfeÀiÞYZvuWXM"PuU�WXI�PuYZHCU�U�dfeh}QW^HomlGCHox^K�HÆnoK�U T PuY{noK�HwvuW^ULKNM"UQ}.rW^eCM�K�HCnÀnoKNM#¡jK�U�U�GwHox�q^KNM�rW^HCnoKNM"IN�

T KNMA�ÍULYZvuWXILY^M-q^KNM"eCPuHwnoKNM�IN�*nwW�S K�PuHÉ�7rGCd"mJM"KNÑCK2ÒÆq^YZHØnoKNM-i$M�Y^g!K.noK�H T PRY{nCK�HCvuW^ULKNM-GCHCnjnCK�HÉ��K �
~�KNM�K�HoS�nCKNILKNmJILY^M-KNM�M�K�PudfehIN� T W�PuHÀnCPuK�ULK�HÆ�-Go~Ðg*W^G T PRY{nCK�HCvuW^ULKNM;a7PuI;W^HhI�PRM"KNÑCK2ÒÆO�K�U"d"eCPudfehI�GwHox�K�PuHCx^K �
U�KNILSNI�}�KNMfnoK�H õßUN�jrGog!KNM"H�rW^d"ewULILKNM\��gwU"d"eCHCPuILIföf�=m!rYZHwHhILK�K�PuHØ�7rGCd�m{M�KNÑCK2ÒÔnCPRK�UL�!KNmJILMfW^vRK�gCM�K�PRILgwW^HwnCPRx^K
��a7PuU�U"PRYZHEnoKNML@AGoK�vVvRKAq^KNM rW^HCnoKNM"H=�o}�W^U;U"Pud"eÆHCKNxZWXI�PRqÀW^Go~ÞnwPRK�¡ÆK�U�U"GCHox�W^GCU�}�PRM�m^K�HE} rGCM"noK^�

T PuK x^K�a�K�U"ULK�HoK�H��êHJILK�HCU�PuI rWXILK�H�nCKNM���KN~ÐKNM"K�HoS�WXM"a�K5}�KNMfnoK�H0a7PRIëÎ ° è¾Î 	 GwHCn&Î � èøÎ Ó g!K �
SNK�PVd"eCHoKNIN�*}�Y^g!K�P=nwPRK\�êHwnCPRSNK�U�ù�GCHCnsúEnCPRK � GCx^K�e�rY^M"PRx^m^K�PRI�S�GÆnoK�Hy�lILM"W^eCvuÎ{GoK�vuvRK�HEnoKNM��ÔK�vuvRK�HCv¶rW^HCx^K�H
8 ° è 8 	�GCHwn 8 ��è 8 Ó�W^GCU�noMZrGwd�m{IN����g!K�HCULY5}�PRM"nÉnCW^U\�M"W^HCU�a7PVU�U�PRYZHCU"U�PRxZHCW^v�noK�U�¡jKNSZWXM"a7U\a�PRI!H@	GwHCnqH@Ó�g!KNSNK�Pud"eCHCKNIN��ÌÍK�HwW^d"eCnoK�aà}�K�vudfeoKÏ�{ILMfW^eCvuGCHox�x^KNM"W^nCK�noK�H T KNILKNmJILY^MAILM"PR�
IN�



�o�u�X� t�YZHoSNK�HhILMfWXI�PRYZHjnoK�U�vuW^ULKNM"WXm{I�PRq^K�HÀ�êYZHCU [ �

T PRKÏM�Y^I�PRKNM�K�HwnoK��=Yld"eJgwvRK�HCnoKEõ z ì1eoY^�C�!KNM���ö1PVa �lILM"W^eCvRK�HoxZW^HCx5ULY^M"x^IAnwWX~frGoMs�!nwW�SEnwPRK��lILM"W^eCvuGCHCx
g!K�PunoKNMQ@AGoK�vuvuK�HÉHCPuK�a7W^vuU#xZvRK�Pud"eCSNK�PRI�PRxÀnoK�H T KNILKNmJILY^M.KNM�M�K�PudfehIN�7�{YZa7PRI-mXW^HCHØnCPRK���MfW^HCU�a7PuU"U�PRYZHÆ~ rGoM
g!K�PunoK-�ÔK�vuvRK�HCv¶rW^HCx^K�H�x^KNILM�K�HwHhI1g!K�ULI�Pua�a�I�}�KNMfnoK�H��lY^gJ}�YZeCv!nCWXS�GEH{GoMQK�PuH T KNILKNm{ILY^M;q^Y^M"ewW^HCnoK�HEPuULIN�

T PRKÏK�HhI�U��CM�K�d"eCK�HCnoK�t\M"PuU�I�W^vuvR�CM�Y^g!K\mXW^HCH��!}�PRKÏg!K�PW^vVvRK�HØW^HCnoKNM�K�HÔ¡jKNS^q^KNM�~�W^eCM�K�HÔW^GCd"e=�=vuWXILKNM"W^v
q^KNM�~ßW^eoM�K�HÔ}�KNM"noK�H�� T PRK�M rW^GCa�vuPud"eCKÏ�-GoÑ rYZU�GwHoxE}�PRM"nynCGoM"dfeÔnoK�H T GoM"dfeCa�K�U�ULKNM.noKNM���PudfehI�U�ILM"W^eCvRK�H
W^a i$M�Y^g!K�HoY^M�I�g!K�ULI�Pua7a.IN� T PuKÆiYZU"PRI�PRYZHCPRKNM"x^K�HCW^GCPRx^m^K�PRI�noKNM7i$M�Y^g!KÀM�K�vuWXI�PRq9S�GCa/�{ILMfW^eCvQPuULI7a7PRI
Ú Õ=aæ}�K�ULK�HhI�vVPud"eyg!K�U�ULKNM\W^vuU\nCPuKÏnCGCM"d"eØnoK�H��{ILM"W^ewvunCGoM"dfeCa�K�U�U�KNM#q^YZH Ú �ÈÕ=aænoKNÊ*HCPRKNM�ILKÏM�rW^GCa7vVPud"eoK
�#GCÑrYZU�GCHoxo�

�����209��}	����PF�	89�6��.� }C��� M ����9�	��PF��8.�àû*P	�������
�$PuH�x^KN}.rYZeCHCvVPud"eoKNMs�hU�d"ewa7W^vRgwW^HCnwPRx\K�a7PRILI�PRKNM"K�HCnoKNM���PuHCULILM"K�PR~ÐK�H �¶T PuY{noK�HwvuW^ULKNM��^noK�U�U�K�H��$a�PuU�U�PRYZHwUL}�K�v �
vRK�HCv¶rW^HCx^K-U�PVd"e5ajrY^xZvuPudfeCULI�x^K�HCW^GÀW^Go~�nCW^UQ�#gwULY^M��wI�PRYZHCU�a7W�ÒoPuaÏGCacõ�S^�oO-� ] � ] HCaË~frGCM�|-n�� í$��F ö$noK�U
S�G7GCHJILKNM"U�GCdfeoK�HCnoK�H�vuW^U�KNM"WXmJI�Puq^K�H���YZHwUÈWXgwULI�Pua7a7K�HÏv�rW�S^IN�Zm�W^HwH�W^vuU$�{ILM"W^eCvVGCHoxZU�Î{GoK�vuvRK�W^GCUÈ~�YZvRx^K�HCnoK�H
F-M rGCHwnoK�HÀHCPudfehI1q^KNM�}�K�HCnoKNI#}�KNMfnoK�H��

�X�-�od"eCa7W^vugwW^HCnCPRx^K T PRYlnoK�HCvuW^U�KNM�eCWXg!K�HÔ~�M�K�PuvuW^Go~�K�HCnyK�PuHoK�I¶k{�wPuU�dfeoK�OQW^HCnogCM"K�PRILK7q^YZHñ�N�^��¡1>#S^�
�-vuvRKNMfnCPuHoxZU�g!KNY^gwW^dfehILKNIÆa�W^HâPuHÅnoKNMÀ�;KNx^K�v-K�PuHCK T M"PR~�I nCKNM � K�HJILM"W^vR}�K�vuvRK�Hwv¶rW^Hox^Kjq^YZH rGog!KNM
�N�^��Fî>�SA}.rW^eCM�K�HCn7K�PVHoKNMQ¡jKNS^SNK�PRIQq^YZHØ�N��e�� T W^a7PRIArW^HCnoKNM�IQU�Pudfe nCKNM�K2�!KNmJI�Puq^KA�#gwULY^M"�CI�PRYZHCU �
}#PRM�mlGCHoxZU�Î{GoKNM"U�dfeCHCPRILIN��}QW^UÏS�G�K�PuHCK�a�boK�ewvRKNM.PuH9noKNM.O�K�ULI�PVa7a.GwHoxÉnoKNM T Y^I�PRKNM"GCHoxZU�m^YZHoSNK�H �
ILMfWXI�PRYZHÀ~frGCeoM�IN�

�{��O�K�P1nÈrGwHCHoK�H��È�wvVW^Ho�wWXM"W^vuvuK�vRK�H9i$M�Y^g!K�H�ILM"PRILI ` PRK�vuULILM"W^ewvuPuHJILKNM�~ÐKNM"K�HoS�SN}�PVU�d"eoK�H¥nCK�H¥i�M�Y^g!K�HoY �
g!KNM�ÑÞrW^d"eoK�HÀW^Go~ê�wnCPuKAnwPRK�¡ÆK�U"U�GCHox�q^KNM�~LrW^vuU�dfehIN�

� rW^eoM�K�HCnØa7W^HÔnCK�aæKNM"ULILx^K�HCW^HCHJILK�HÃi$M�Y^gwvRK�aænCGCM"d"eyK�PuHoK�WXm{I�PRq^K �{I�WXgwPVvuPuU�PRKNMfGCHoxG« �PRILIf� ] ¬ noK�U
T PRY{nCK�HCvuW^ULKNM"U$Y{nCKNM�nCGCM"d"e ` KNM�}�K�HCnCGCHox.K�PuHoK�U�PuHJILM"PuHCU�PVU�d"e7U�I�WXgwPuvRKNM�K�H T PRY{nCK�HCvuW^ULKNM"H7}�PRK�S^�lO-� z nCPuU �
ILM"PRgwGCILK�n�O�M"WXx^xÆõ T O��Aöf�AY{noKNM z nCPVULILM"PRgwGCILK�n�~ÐKNK�nog*W^d�mÉõ T b(O;ö"����W^ULKNM"HU« t\Y^xJ�{�^�l|-WXmo� [ ¬ g!KNx^KNxZHoK�H
m!rYZHwHhILK^�QPuULI�noKNM��ÍHhILKNM�~�KNM�K�HoSNK2�!KNm{I�U�d"ewa7W^vRgwW^HCnwPRx^KNM¯@\GoK�vuvRK�H0HCPudfehI�S�G0K�vuPVa7PuHCPRKNM"K�H�� T PuKE�PuHCPRK�H �
gCM�K�PRILK5K�PuHoK�U T OQ��Y{nCKNM T b(O ��W^ULKNM"UÏg!KNILM�rWXx^IÏI¶k{�wPuU�dfeoKNM�}�K�PuULK5}�K�HwPRx^KE¡G>#SK« �W^GC�^� ¬ �È}QW^U�K�PuHoKNM
t\YZe�rWXM�K�HCS�v¶rW^Hox^K�Pua�O�KNM�K�PVd"eÆq^YZH9�N� � �N�^��aàK�HhI�UL�wM"Pud"eJIN�

� GCMÀSN}�K�PunwPua�K�HCU�PuYZHCW^vRK�Hî¡ÆK�U"U�GCHox noKNM T Y^I�PRKNM"GCHoxZU�m^YZHoSNK�HhILMfWXI�PRYZH·U�PVHCnînCW^eoKNMjH{GoMjU��
KNm{ILM"W^v
gCM�K�PRILg*W^HCnCPRx^K @AGoK�vuvuK�Hjx^KNK�PRxZHCKNIN��b-rGoM\q^YZvVvuULIsrW^HCnCPux^K�U ` KNMfU�d"eJ}�PuHCnCK�HynCK�UA�êHJILKNM�~�KNM�K�HoS�aÏGCULILKNM"U�aÏG<S
nCPRK�O�K�nCPuHCxZGCHox

��¸ } ö G õ��o�u�sö
õ�¸T}#è t\YZe�rWXM�K�HCS�v¶rW^Hox^KA �GÀè T Pud"m^KÏnoKNM#i�M�Y^g!K�ö�KNM�~ rGCvuvuIQU�K�PuH��$�-Go~�x^M"GCHCnÀnoKNM#x^KNM"PuHox^K�Hj��gwU�Y^M��CI�PRYZH
PuULI#K�U#HCPVd"eJI#U�PuHwHhq^YZvuv³�Ci�M�Y^g!K�Hja�PRI!G ö ��a7a�S�GjGCHJILKNM"U�GCdfeoK�H�� T W^a7PRI-a.G�S nCPRK.UL�!KNmJILM"W^vuK�O�M�K�PRILKD ãÀnoK�U T PuY{noK�HwvuW^ULKNM"Uz«��{q^K ]^� ¬ ~ÐYZvux^K�HCnoK�p-HoxZvRK�PudfeJGCHCx�KNM�~frGwvuvRK�H��

D ã ÷ �
��ü Ë } ® a7PRI Ë } è ¸�}� S õ��o���ZöD ã ÷ �N�^�áFî>�S õ��o� [ ö



[ � t�WX�wPRILK�v��o� ¡jKNS^q^KNM�~ßW^eoM�K�H

O�K�P�K�PVHoKNM � K�HJILM"W^vR}�K�vuvRK�HCv�rW^Hox^KAq^YZH ] �^�$HCaÙK�HJI�UL�CMfPud"eJI�nCPRK�UQK�PVHoKNM�UL�!KNm{ILM"W^vRK�HÀO�M�K�PRILK�q^YZHj�l����HCaÀ�
O�K�P ` KNM�}�K�HwnCGCHoxEK�PuHoKNMAgCM"K�PRILgwW^HCnCPux^K�HK@\GoK�vuvRKÏ}�PRM"nârGog!KNM\nCPRK�boK�PuHwULILM"Gom{I�GoM\noKNM�vuW^ULKNMfWXmJI�PRq^K�H

�êYZHoK�HÔõ�S^�oO-�lnCK�U�|#KNYlnok{a �êYZHCUN� D�ý ö �6® [ dNa_4 ° ö$x^K�a7PRILILK�vuIN�#�^KAx^M�rYAS^KNM;nCPRK-UL�!KNmJILMfW^vRK-O�M�K�PuILKAnCKNM
@\GoK�vuvRK�Pua ` KNM"e rW^vRI�HCPuUAS�GoM T MfPR~ÐI�PVeoM�KNM � K�HJILM"W^vR}�K�vuvRK�HCv rW^Hox^K�PuULIN��noK�U�ILYÆm{vuK�PuHoKNM�PuULI�nCKNM.¡ÆKNS^~�K�eCvRKNMs�
nCKNM�HoYld"eÆnCGCM"d"eÀnCPuK�ULK T M"PR~�I1q^KNM"GoM"U�W^dfehI�}�PRM"n��

b#rGCM�K�PuHÆW^GwULM�K�PudfeoK�HCnoK�UA�lPRxZHCW^v�S�GÉ��W^GCU"d"e ` KNMfe�rW^vRI�HCPuU�S�GoM T KNILKNm{I�PRYZHynoKNMA�{ILMfW^eCvuGCHox�aÏG<S nwPRK
�-GCULxZW^HCxZU�vRK�PuULI�GwHox�noKNML@AGoK�vVvRK\a�K�eoM;W^vuU;�l� [ a�� g
KNILMfWXx^K�H��

p#a/K�PuHoKyM�rW^GCa7vVPud"eoKÉ�#GoÑÞrYZU�GCHox�q^YZH Ú �(Õ=a4S�GÅKNM�S�PRK�vRK�H=�;ULYZvuvRILKynCPRKÉO�K�GoxZGwHoxZU�a7W�S^S�W^eCv.þ �
mlvRK�PuHCKNM �¥ULK�PuH=� T W^a7PuI KNM�xZPugCI5U"Pud"eÅK�PuHoKyS�Gá~�Y^M"noKNM"HCnCKjM�rW^GCa�vuPud"eCKÉ�=K�PVULI�GCHoxZU�nwPud"eJILKÉq^YZH�áK2 ÷
�X�^��mJ� ?�a � �

T W�nwPRK#SN}�K�PunCPVa�K�HCU�PRYZHwW^vwW^Go~�x^K�v¶rYZULILK�HÆ¡jK�U�U�GCHCx^K�HE~frGoMQnCPRK-x^M�rYAS^ILK�HÆi$M�Y^g!K�HEa7PRI�K�PuHoK�a T GoM"d"e �
a7K�U�ULKNMQq^YZH Ú ��a7a K�PuHoKA¡ÆKNS^SNK�PRI1q^YZHÀdNWl�;����e KNM"~ÐY^M"nCKNM"H��JPVULI�W^Gwd"eE��W^Hox^SNK�PuI�ULI�WXgwPuvuPuIsrWXI�noKNMJ@AGCK�vuvRK
S�GÆ~ÐY^M"nCKNM"H�� � GCU"W^a7a�K�Ho~ßW^U�ULK�HCnEaÏG<S�nCPuKz@\GoK�vuvRKA~�YZvRx^K�HCnoK�O�K�nCPuHCxZGCHox^K�HEKNM�~frGCvuvRK�H=�
�X�-�{�!KNmJILMfW^vRK\O�M"K�PRILK D ã ÷ �N�^�ÅFî>#S
�{���#GwULxZW^HoxZU�vRK�PVULI�GCHox�á ÷ �6® [ a��
[ �Wþ � ö �7Y{nCKNM1M rW^GCa7vuPVd"eoK\�=K�PVULI�GCHoxZU�nwPud"eJILK¢á�2 ÷ �X�^��m{�§?�a �
�o����W^Hox^SNK�PuI�ULI�WXgwPuvuPuI rWXIN�ox^KNM"PuHox^K�U#�$PRx^K�HoMfW^GCU�d"eCK�H

Ú � � K�HJILM"W^vR}�K�vuvRK�HCv rW^HCx^K�vuPRKNx^I�PuHwHoKNM"eCW^vRgEK�PuHCKNM���g*ULY^M��CI�PRYZHwULgwW^HCnoK\noK�U�S�GjGCHJILKNM"U�Gwd"eoK�HCnCK�Hj¡jW �
ILKNM"PuW^vuU

��P	�N{�9�	��}F�,�o89������8!���,���6� M ����9�	��PF��8.�àû*P	�������
�lILM"W^eCvuGCHCxZU�ÎJGCK�vuvRK�H��lnCPRK�W^vVvRK�O�K�nCPuHoxZGwHox^K�HÀKNM�~frGCvuvRK�H=�CU�PuHCn��Q�lGo�!KNM"vuGCa�PuHoK�ULSNK�HoS�nwPRY{nCK�HÉõ³�l� T ö1Y{nCKNM
��a7PRILILKNMÈq^YZH�q^KNM"ULIsrWXM�m{ILKNMQ�{�!YZHJI�W^HoK�a7PuU"U�PRYZHEõß�A�l�Qö¥«�ìQeoK ] � ¬ GCHCn T PRY{nCK�HCvuW^ULKNM�a7PuIÞK�PVHoKNM�W^HhI�PuM�KNÑCK2Ò
õß�-�-ö1O�K�U"d"eCPudfehI�GwHox�noKNM�bCM�YZHhIL~ßW^d2KNILILK^�
�=K�GCdfehI�nCPuY{noK�HÉõß��� T öÞYlnoKNM�K�PVHo~�W^dfeoK;I�eoKNMfa7PuU�dfeoK#�{ILM"W^eCvuKNMÈ}�PRK#FAvLrGweCvuW^a��!K�H.g
K�U"PRILSNK�H7nCWXx^KNx^K�H

m^K�PVHoK#W^GCU�M�K�Pud"eCK�HCn�eoYZeCK#�=K�PVULI�GCHoxZU�nwPud"eJILK�GCHCn O�Y^x^K�HCvuW^a��!K�H�U"PuHCn7HCPVd"eJI�W^GCULM"K�Pud"eoK�Hwn�PuHJILK�HCU�PRI rWXI�U �
U�I�WXgwPuvå�

�{ILK�vuvRI;a7W^HÉnCPRK�PVHÆboM"WXx^KÏm^YZa7a�K�HCnCK�Hj��PVd"eJI�ÎJGoK�vVvRK�HÀx^KNx^K�HÈrGog!KNM��*ULY ULILK�vVvRI�a7W^Hj~ÐK�ULIN�
nCW�S5�l� T
~�YZvRx^K�HCnCK\�CM"PuHoS�Pu�wPRK�vuvRK ` Y^M�ILK�PuvRK\x^KNx^K�HÈrGCg
KNM#�#��g!K�U�d"eCPVd"eJILKNILK�H T PRYlnoK�HCvuW^ULKNMfH5W^GC~Ð}�K�PuULK�H��

T PuK9�l� T PuULIEx^KNmXWX�wULK�vRIÆGCHwnÅU�YZa7PRIÆeoKNM"a7KNI�PuU�d"eáx^KNx^K�H·p#a.}�K�vuILK�PuHoÑ�rG<S^K�WXgwx^K�U�d"eCPuM"a�IN����PuH
��K�ULYZHCWXILY^MEPua/�lPVHCHoKÆnoKNM��W^ULKNM��weJklU�PRm0PuULI�HCPVd"eJI7q^Y^M"eCW^HCnCK�H��î�lI�WXILI�noK�U�ULK�Hñg
K�U"PRILSNK�HÅ�l� T Y{nCKNM
�\�l� � �$a7PRILILKNMAa�K�PuU�ILK�HCU�K�PVHoK.GCHJILKNM-K�PuHoK�aÖt\K�PuvR}�PVHom^K�v�x^K�U�dfeCHCPRILILK�HoK�boM�YZHJIL~ßW^d2KNILILK^� T W^eoKNM\PuULI#nwPRK
�o� T GCHoK�a��wÊwHCnCvuPVd"e7x^KNx^K�HÈrGog!KNM;M�KNÑCKNm{I�PRKNM�ILK�a���PudfehIN�wnwW^U;W^Go~(nCPRK\boM�YZHJIL~�W^d2KNILILK�x^K�vuW^HCx^IN�

�$PuHy�#� �¶T PRY{nCK�HCvuW^ULKNMAPuULI-K�PuHoKÏ�$PuHoSNK�vVW^Ho~ÐKNM"I�PRxZGCHoxo�A�$PuH T PRYlnoK�HCvuW^ULKNMAW^GCUAnoKNM��{KNM"PRK�HC~ÐKNM�I�PuxZGCHox
}#PRM"nyW^vuUA�$PuHoSNK�vVULIXrGCd�mÉK�HhI�U��wPRKNx^K�vRIN� T WXS�GÃa.G<SÀnCW^U�FAK�e�rW^GCULK�noK�U T PRYlnoK�HCvuW^U�KNM"U-x^KhrYX�!HoKNI\}�KNM"noK�H=�
T KNML>#W^vRg*vRK�PRILKNM;PuULI#ULYZa7PRI;HCPVd"eJI�a�K�eoM;x^KNx^K�H rW^G<S^KNM�KÏ�$PuHoÑ rGCU�ULK-x^K�U�d"e rGoILSNIN� T W nCPRK���K�ULYZHCWXILY^M�x rGoILK
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��gwgwPuvunCGwHox��o���{�Ï�$a7PuU"U�PRYZHCU�U��
KNm{ILM"GCa�K�PuHoK�U T PuY{noK�HwvuW^ULKNM"UAq^Y^MÏGCHCnÔHCW^dfeÃnoK�a r�#ILSN�CM�Y^SNK�U"U.W^H
ULK�PuHoKNM;bCM�YZHhIL~ßW^d2KNILILK^�

vRK�nCPRxZvVPud"e5nCGoM"dfeEnCPRKA�#��O�K�U"d"eCPudfehI�GwHox�K�PuHoKNM1�$HwnoÑrW^d"eCK-ULK�eCM1m{vRK�PVH�x^K�a7W^dfehI#}�GoM"nCK^�JmXW^HCHEPuH ` KNM �
gwPuHCnwGCHoxja7PuI�K�PuHoKNMÏg!K�vuPRKNgwPux^K�H�Y^�CI�PuU"d"eoK�H0t\YZa��!YZHoK�HJILKEPua �lILM"W^eCvRK�HoxZW^HCxjK�PuH�HoK�GoKNM��;K�U�YZHCWXILY^M
e�rYZeoKNM�KNM#F5rGoILK\x^KNgwPuvunCKNI�}�KNM"noK�H=�{}�K�HCHEq^YZHÀg!KNILM�K2�!K�HCnoKNM1t\YZa7�
YZHCK�HhILK\K�PuHE�7rGCd�m{M�KNÑCK2ÒÀnCPRKAboM�YZHJI �
~�W^d2KNILILK�noK�U T PRYlnoK�HCvVW^ULKNM"UQILM"Pã�!IN�

FAvuK�Pud"eoSNK�PuI�PRxÆ}�K�PuULI.nwPRK�ULK�U ` KNM"~�W^eoM"K�HÃK�PuHCK�HÔK�HhI�U"d"eoK�PunCK�HCnoK�H ` Y^M�ILK�Puv$W^GC~��ÈnoKNMÏU�d"eCvVPRKNSZvuPudfeÔS�GoM
�#GwUL}�W^ewvlq^YZH7�#�ñg!K�U�d"eCPVd"eJILKNILK�H T PRYlnoK�HCvuW^ULKNMfHÏW^vVUÈ��PudfehI�Î{GoK�vuvRKQx^KN~ rGCeoM�IÈeCWXIN� T PRK;�$HJI�UL�wPuKNx^K�vuGCHoxZU �
ILK�d"eCHwPRmÉv rW�S^I�U"Pud"ey�CM"PVHoS�PR�wPRK�vVv!~ rGoM�ÌLK�noK�Hyq^KNM�~ rGox^gwWXM�K�H T PRYlnoK�HCvuW^U�KNMAW^HJ}�K�HCnoK�H�����UAg!K�nCWXM�~�eCPRKNM"~ rGoM
m^K�PuHoKNMAvuW^Hox^K�Hy�$HJI¶}�PVd�mlvuGCHoxZULSNK�PuI�}�PRK.S^�
O-�
S�GoM#��HhI�}�Pud"m{vuGwHox�K�PuHCKNM#HoK�GoK�HÔ�l� T Y{nCKNM-�\�l� @AGoK�v �
vRK^�Æ�{YÆPuULI�W^Gwd"e�g*PuU�eoK�GoILK�~frGoM.nCW^U��#gwULY^M��CI�PuYZHCU�a7W�ÒoPuaÏGCa noK�U�|#KNY{nCk{a � �êYZHCU.GCa ] �^�$Hwa m^K�PuHoK
noKNM"WXM�I�Pux^KI@AGoK�vuvuK-q^KNM"~frGox^g*WXM��

T PRK-Y^g!K�H W^Hox^KNx^KNg!K�HoK�HE|-W^d"eJILK�PuvRK\noKNMQ�#�ág!K�U�dfeCPudfehILKNILK�H T PRYlnoK�HCvuW^U�KNM�vuW^U"ULK�H U"Pud"e5nCGoM"dfe�K�HJI �
UL�CM�K�dfeoK�HCnoKÏILK�d"ewHCPuU�dfeoK7¡jW�SZHCW^ewa�K�HØ}�PRK��{��rGCvRK�HÉa7PRI-ILM�Yld�m^K�HoK�a��lI�Pud�mlULILYX��GwHCnjnCGCM"d"eØnCPRK ` KNM �
}�K�HwnCGCHox9Y^�CI�PuU�dfeoKNM �ÍULYZvuWXILY^M"K�H õ�S�GCM ` KNM"a7K�PunCGCHox9q^YZHáGCHoKNM�}7rGwHCU�d"eJILK�Hñ��PuHom^Y^�C�*vuGCHox^K�H¥PuHânoK�H
>#W^vugwvRK�PRILKNM"vVW^ULKNM ö�vRK�PudfehI;m^YZa7�
K�HwU�PRKNM�K�H��

�-vuU��-vRILKNM"HwWXI�PRq^K S�G0noK�HÃM�K�vuWXI�PRqÔILK�GCM�K�H0GCHCnÃW^GC~Ð}�K�HCnCPRxÉeoKNM�S�GCULILK�vVvRK�HCnoK�H��-�Ùg!K�U�d"ewPud"eJILKNILK�H
T PRY{nCK�HCvuW^ULKNM"HÆ}�GoM"noK�H T PRYlnoK�HCvVW^ULKNM;a7PRI;g!K�U�dfe rW^nCPRx^ILKNM#boM�YZHJIL~�W^d2KNILILK7GCHJILKNM"U�Gwd"eJIN���-GCU ` Y^M�K2Òl�!KNM"P �



[ � t�WX�wPRILK�v��o� ¡jKNS^q^KNM�~ßW^eoM�K�H

a7K�HhILK�HÆa�PRI1nCGoM"dfejì óAT ° SNKNMfULIsrY^M�ILK�H T PRYlnoK�HCvVW^ULKNM"H5}�WXM�g
KNmXW^HCHJIN�onCW�S7nCPRK�ULKAKNg!K�Ho~ßW^vuvuU�K�PuHEgCM"K�PRI �
g*W^HCnCPRx^K�U#�$a7PuU"U�PRYZHCU�U��
KNm{ILM"GCa�W^GC~Ð}�K�PuULK�HÉm!rYZHwHoK�H�� T WÆì óAT PVHjnoKNM\�;KNx^K�vS�GyK�PuHoK�aÖGCHCnoKNÊ*HCPRKNM �
ILK�aÖF-M"W^nÆnoKNM#�od"e�rW^nCPuxZGCHox�noKNM�bCW^d2KNILILKÏ~frGCeoM�IN�l}�GoMfnoK-U�I�WXILI�noK�U�ULK�HÉnCPRK��ld"erW^nCPRxZGCHox�x^KNS�PRK�vuI;nCGoM"dfe
r�#ILSNK�H noK�U T PRYlnoK�HCvVW^ULKNM"U�PuH0m^YZHoSNK�HJILM"PRKNM�ILKNM bÞvVG<SZU rW^GoM�KÀeoKNM"g
K�Pux^KN~ rGCeCM�IN�Ã�-vuU�Y^�CI�Pua7W^vuK r�#ILS�nCW^GoKNM
}#GoM"noK�H7�X�^���{KNmlGCHCnoK�H�KNMfa7PRILILK�vRIN�È�#gCgwPuvunwGCHox-�o���\SNK�PRx^I�nCW^U��{�!KNm{ILM"GCa nCK�U T PRYlnoK�HCvuW^ULKNMfUÈq^Y^M�GwHCn
HwW^d"e noK�a r�#ILSN�CM�Y^SNK�U"UN�ñ¡jW^H KNM�m^K�HCHJI7noK�GoI�vuPudfe0K�PuHoK ` KNM�gCM"K�PRILKNM"GCHox õßbÞ�`>-¡Øö�GCa �(HwaïULYs}�PuK
K�PVHoK r�-HCnoKNMfGCHox�noKNM � K�HJILM"W^vR}�K�vuvRK�Hwv¶rW^Hox^K^�h}QW^U1GCHoKNMfeoKNgwvuPudfe7PuULIN�onCWÏU�Pudfe T PuY{noK�HwvuW^ULKNM�PVa7a�KNMQnCGoM"dfe
r�-HCnoKNMfGCHox�noKNM�O�KNILM"PRKNg*ULILK�a��!KNM"WXI�GoM;WXgwU�I�Pua7a�K�HÀvuW^U"ULK�H��
�#vuvuKNM"nCPuHoxZU�}�GCM"noK�nCW^U">#W^vRg*vRK�PRILKNM"a7WXILKNMfPuW^v�nCGoM"dfejnoK�H r��ILSNq^Y^M�xZW^HCx5x^K�U"d"e�rW^nCPux^IN�*ULY5nCW�S�nCPRK�U�KNM

�W^ULKNM�GCHJILKNM#nCK�aà�$PuHCÑwG<SÏq^YZHj��GC~ÐI;ULI�WXM"mEW^vuILKNM�ILK^�C}QW^U�ULK�PuHCK��=KNg!K�HCU�nCW^GCKNM;W^Go~ÞdNWl��s����O�KNILM"PRKNgwU �
U�I�GCHCnoK�HEgCSN}��w�7¡ÆYZHwWXILK.��WXx^KNMfnCW^GoKNM�g!KNx^M�K�HCSNILK^��O�K�P=mrGoM�SNKNM�K�H r��ILS�nCW^GCKNM"HÆvuWXx�nwPRK��=KNg!K�HCU�nwW^GoKNM
nCK�GoI�vuPudfeÏerYZeoKNM��ZW^vuvRKNMfnCPuHoxZUSNK�PRx^I�noKNM T PRYlnoK�HCvuW^U�KNM(HwPud"eJIÈnCPRKQx^KN}7rGCHCU"d"eJILK;UL�!KNmJILM"W^vuK ` KNM"gCM�K�PRILKNM"GwHoxo�
}#PRK\HCW^d"eØFAvRK�PudfeJGCHCx��o� [ x^KN~ÐY^MfnoKNM�IN�

T WÔnCKNMÏILK�dfeCHCPuU"d"eoKÀ�-Go~Ð}QW^HCn���GCa nCW^U�U�d"eCHCK�vuvRKE�#vRILKNMfH¥noK�UÏx^K rWXILSNILK�H T PRYlnoK�HCvuW^ULKNMfU.S�G�q^KNM �
ewPuHCnoKNM"H=�wKNM"eoKNg*vuPud"eyx^M rYAS^KNM�} rWXM�K�W^vuUA~ rGoM\noK�HØO�KNILMfPRKNgÔq^YZH T PRYlnoK�HCvuW^ULKNMfHÉa7PuIA�-� O�K�U�dfeCPud"eJI�GCHoxo�
}#GoM"noK\nCPRK�U�K�U ` KNM�~�W^eCM�K�HjHCPVd"eJI;a�K�eoM;W^Hox^KN}QW^HCnoIN�

� GCU�W^a7a7K�Ho~�W^U"ULK�HCn�PuU�I�~ÐK�U�ILS�GCULILK�vuvRK�H=�nCW�SyW^vuU�U�PVHCHhq^YZvVvRK7�#vuILKNM"HCWXI�PRq^K S�GCa<�-�òg!K�U�dfeCPudfehILKNILK�H
T PRYlnoK�HCvVW^ULKNM�vRK�nCPRxZvVPud"e��l� T gwSN}����\�l� T PRYlnoK�HCvuW^U�KNM�PuHÔboM"WXx^K m^YZa7a�K�H��5�$U\}.rWXM"K�H�boY^M�I�U�dfeoM"PRILILK
g!K�P�noKNM#�$HJI¶}�Pud"m{vVGCHox�q^YZHy�l� T g
K�P ] �^� HCa�WXgCS�GJ}�WXM"ILK�HÆgCSN}��oS�Gj~ÐY^MfdNPRKNM�K�H��

T W^eCKNM�}�GoMfnoK�nCPRK�ULK�U�¡jKNS^q^KNM�~ßW^eoM�K�H�a7PRI��-� g!K�U�d"ewPud"eJILKNILK�H T PRYlnoK�HCvuW^U�KNM"HÔa7PRI�noK�H � K�HhILM"W^v �
}�K�vuvRK�Hwv¶rW^Hox^K�HÔq^YZH _^[ �$HCa�GCHCn9� �^� HCa<W^GCU�x^K�ULI�WXILILKNIN� T PRK �ÔK�vuvRK�HCv�rW^Hox^K�H�}�GCM"noK�HØx^KN}.rW^eCvuIN�(Gwa
K�PVHoK\ajrY^xZvuPudfeCULIQx^M�YAS^K ` PRK�vR~ßW^vRI�q^YZHj¡ÉWXILKNM"PuW^vuPRK�HÀGwHhILKNM"U"GCd"eoK�HES�GÆm!rYZHCHCK�H����{Y�PuULIQS^�wO-�o~frGoM;nCPRK\|-n
nCY^I�PRKNM�ILK�H¥¡jWXILKNMfPuW^vuPRK�H 8 	AèÖ� �^� HCa�GwHCn 8 ÓÆè _^[ ��HCaÀ�È}.rW^eCM�K�HCn�~ rGoM7ì�M %(' ����P��l�#b·GCHCn�ìQM %(' �
�PÐìQ�-b0nCPRK��ÔK�vuvuK�HCv rW^Hox^K�Hjx^KNM"W^noK�q^KNM"I�W^GCU�d"eJI-}�KNM"nCK�HÆm rYZHCHoK�H9õ 8 	 è _^[ �$HCaàGwHCn 8 Ó è)� �^� HCa5öf�T PRK�U$a.G<S�vuK�nCPRxZvuPudfe�g!K�PonoKNM��-GCUL}�KNM�I�GCHCx\g
KNM rGCd�mlU�PudfehI�PRx^I(}�KNM"noK�H�� T KNM�¡jKNS^q^Y^M�xZW^HoxÏPuULIÈg!K�P{g
K�PVnoK�H
¡ÉWXILKNM"PuW^vum{vuW^U"ULK�HÆPunoK�HJI�PuU�dfe��

²�ÀÂ¸�¿|ÁÃº¼»�ÿ��T·(È�·&Ç�È´µ�Ï���Ê�Å¼Ë�Ï���È�ÅÍËÂ·&Á6Ì�·&Ðò·E¿|À��EØ�Ì5º�ÊDº��AÀÆµ�Ç�È(ÑÏEµ�¾�¸�¿kÌ�ÀÆµ	Î�µ�Ï&¸�È´³�·&ËÂÀ2È´È�À�Ì�¾�µ�Ë�ÊJ¹Â¾îÊ�Ï&Ê�À	�DÀÂÅ¼Ç�È�¾�¸�¿|Ç�Ì�Å¼Ë�ÊNÈ�ÀÂ¸,º



�o�u�X� t�YZHoSNK�HhILMfWXI�PRYZHjnoK�U�vuW^ULKNM"WXm{I�PRq^K�HÀ�êYZHCU [ Ú


 �	���9RT���,���������,��PF��8�}	��� M ����9�F��û*P	�6�����6�
� GCa O�KNILM"PRKNg noKNM T PRYlnoK�HCvuW^U�KNM.}�GCM"noKEnCPRKE��K�a��!KNM"WXI�GCM�M�KNx^K�vuGCHCx z i$M�Y^ÊwvRKE�;� T �X�^�l�jULY�}�PRKÀnCPRK
�{ILM�YZa�M"KNx^K�vuGCHox z �ê� · ��PRxZeJI¶}QW�q^K�� T7·A[^_ �X�l��a7PRI�K�PuHoKNM#�#m{m{G � �lILM�YZa�q^KNMfULY^M�xZGCHox K�PuHox^K�ULKNILSNIN��¡ÉPRI
nCPRK�ULKNM1F-KNM�rWXILKNm^YZa.gwPuHCWXI�PuYZH }#GoM"noK;nCW^U$x^KNM"PuHoxZU�ILK#��W^GwU�d"eoK�H5noK�U�nCW^a7PRI�g!KNILM"PuKNg
K�HCK�H T PuY{noK�HwvuW^ULKNM"U
KNM�S�PRK�vRIN�w}�W^U1S�Gjm{vuK�PuHoKNM�K�HÀ¡jKNS^~ÐK�eCvuKNM"HÃõßUN�w�#gwU�dfeCHCPRILI1�o�u�X�u�sö1~frGweoM�IN�

T PRK�O�KNILM"PRKNgwUL�*WXM"W^a�KNILKNM\noKNM-K�PuHox^K�ULKNILSNILK�H T PRYlnoK�HCvuW^U�KNM#m rYZHCHoK�HyW^GCUA�WXg!K�vuvuK��o�u�ÏK�HhI�HCYZa7a�K�H
}�KNMfnoK�H��jFAvRK�PudfeoSNK�PRI�PRxj}�GoM"noK�g!K�P�nwPRK�ULK�H�i(WXM"W^a�KNILKNMfHÃK�PuH9�$a7PVU�U�PRYZHCU"UL�!KNmJILM"Gwa�noKNM T PRY{nCK�HCvuW^ULKNM
W^Go~�x^K�HoYZa7a�K�H��GCa nCPRK�UL�!KNmJILMfW^vRK�O�M"K�PRILK�S�GÅrGog!KNM��CMZrGC~ÐK�H��\�áPRK7a7W^HÔW^HÔ�#gCgwPVvunCGCHox��o� [ GCHCny�o� �
KNM�m^K�HCHoK�HâmXW^HCH��Q}�PRM"nñnCPRKÀx^K�ULILK�vuvuILKyboY^MfnoKNM"GCHox9HCW^d"eâK�PuHoKNM5UL�!KNmJILM"W^vuK�H O�M�K�PRILKjq^YZHÅa7PuHwnoK�ULILK�HCU
�l����HCa�vuK�Pud"eJI;KNM�~frGCvuvRIN�

�W^ULKNM�I�kJ� � T � Ú �C�^� � F�� � T �(� Ú �o� � F��
�{KNMfPRK�HCH{GCa7a�KNM �"� � � ] i ó � _ Ú

� K�HhILMfW^vR}�K�vVvRK�HCv¶rW^Hox^Kâ/ Ì�� � �^� _^[ �
UL�!KNmJILMfW^vRK�O�M�K�PRILK�õßbÞ�ª>A¡ØöW/ Ì�� Ú Ú
F-K�e�rW^GCU�K���K�a7�
KNMfWXI�GoMW/�|� �^�{� Ú � ]

�{ILM�YZaø/ � ï � Ú Ú^Ú
�-GCULxZW^HCxZU�vRK�PuULI�GwHox / ��� �X� Ú �l� [^_

�{ILM"W^eCvRMfW^nCPuGCU ; °b�� ? W^a�i�M�Y^g!K�HoY^M�I!/Õ � � Ú �^�

�WXg!K�vuvuK-�o�u�X��O�KNILM"PRKNgwUL�*WXM"W^a�KNILKNM#nCKNM;S�GoM;�#gwULY^M��CI�PuYZHCU�a�K�U�U"GCHox�K�PuHox^K�ULKNILSNILK�H T PRY{nCK�HCvuW^ULKNM��
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�o�u�X� t�YZHoSNK�HhILMfWXI�PRYZHjnoK�U�vuW^ULKNM"WXm{I�PRq^K�HÀ�êYZHCU [ �

���D���,RT����0!�������*�N���6�
� GoM T KNILKNm{I�PRYZHÆnoKNM;�ÍHJILK�HCU�PRIsrWXILK�Hoþ&	Í��þ&Óh�BÎW	ÞGCHCn_Î�Ó�m^YZa7a7K�Hj¡ÆKNS^�*eoY^ILY{nwPRY{nCK�HØõß�1íAi��*�o� [^]^_��
] tæq^YZH;>#W^a�W^a7WXI�U�G*ö.S�GCa ��PuHCU�WXILS^�È}�K�vud"eCKEU"Pud"e0nCGoMfd"e0ULK�eoM�xZGoILKÀ��PVHoK�WXM"PRIsrWXIÏSN}�PuU�dfeoK�H�K�PuHox^K �
ULILM"W^eCvuILKNM �=K�PVULI�GCHoxÃGwHCn i$eCY^ILYZULILM�YZa4W^GCULSNK�PudfeCHoK�Hä« >-W^a7W ¬ � T PRKji�eoY^ILYlnCPRYlnoK�H¥}�KNM"noK�HñPVHâF-K �
x^K�HCUL�wW^HwHJGCHCxZU�U�d"ewW^vRI�GCHox5g!KNILM"PRKNg!K�H�õßp\è _�` �=�-è\�X�Xm���öf��}�Y^g!K�PÞW^GC~�K�PuHoK ` KNM"ULIsrWXM"m{GCHCx5q^KNM"S�Pud"eJILKNI
}�KNMfnoK�H5m�W^HCH=�{}�K�HCHEnCPRK-�#GwULxZW^HoxZU�vRK�PVULI�GCHoxÏnoKNM��{ILM"W^eCvuÎ{GoK�vuvuK�H7a7PuHCnCK�ULILK�HCU�noK�H5x^KN~ÐY^M"nCKNM�ILK�HE�ÔKNM�I
q^YZHÔ�l� [ a�� KNM�M�K�PudfehIN�.�#vuU\F-KNx^K�HCU��wW^HCH{GCHoxZU�Î{GoK�vuvRK.}�KNMfnoK�HÔOQWXILILKNM"PRK�HØK�PuHox^K�U�KNILSNIN�=}�W^UAKNg!K�Ho~ßW^vuvuU
S�GoM ` KNM�MfPuHox^KNM"GCHCx7noK�U;��W^GwU�d"eoK�HwU1g!K�PRILM�rWXx^IN�

��PuHoK�O�K�ULYZHwnoKNM"eoK�PRIÞPuULIÞg!K�PJnoKNM(��M"~�W^U�U"GCHox#nCKNMÈ�lPuxZHCW^vRK%þ&	*GwHCnëþtÓQS�GÏKNM�}.rW^eCHoK�H=� T PRK�ULK;�lPRxZHCW �
vRKQ}�KNMfnoK�HÏq^YZHÏnCKNMÞxZvuK�Pud"eoK�H�i�eoY^ILYlnCPRYlnoK$x^K�a�K�U"ULK�H�� T W^a7PRI(nCPRK;�lPRxZHCW^vRK�GCHCWXgwerW^HoxZPRx�q^YZH�K�PVHCW^HCnoKNM
noKNILKNm{I�PRKNM�I�}�KNM"noK�H�m�rYZHCHoK�H��JULY^M�x^I�noKNM z ìQeoY^�C�!KNM��Q~frGoM(K�PuHoK1SNK�PRI�vuPVd"eoK1�M�K�HCH{GCHox\noKNM��lPuxZHCW^vRK\õ�q^KNM�xZvå�
��gwgwPuvunCGwHox��o�u�X�u�söf� T PRK ró ��H{GCHox^K�HEnoK�U z ìQeCY^�C�!KNM"UN�#U"PuHCn5ULYÏW^HCx^KNgCM"W^d"eJIN�wnCW�S�HCPuK�a7W^vuU�nCPRK��{ILM"W^e �
vuGCHoxyg!K�PunoKNM @AGoK�vuvuK�HÃxZvRK�PVd"eoSNK�PRI�PuxØnCK�H T KNILKNm{ILY^M�KNM�M"K�Pud"eJIN� T PRKESN}�K�P��oPRxZHCW^vRK5}�KNMfnoK�H¥a7PRIÏK�PuHoKNM
boM�K�Î{GoK�HoS�q^YZHj� Ú >#S�GCa�x^K�U�dfeCW^vRILKNIN� T W^eoKNM;}�KNM"noK�HÀ~frGoM;K�PuHCK\q^YZvuvuULIsrW^HCnwPRx^K�¡ÆK�U�U"GCHox�W^vuvuKNM#�lPRxZHCW^vRK
�^��a7U�g!K�H�rY^I�PRx^IN�{}�W^UQW^GCdfe�g!K�P*x^M�YAS^K�HEi�M�Y^g!K�H eCPuHoM�K�PVd"eoK�HCn�U�d"eCHCK�vuvwPuU�IN� T PRK�U�KA¡jKNI�eoYlnoK#}�K�PuULI�x^K �
x^K�HÈrGog!KNMQnoKNM ` KNM"}�K�HCnwGCHox�K�PVHoK�U�nwPud"eoM"YZPRI�PuU�dfeoK�H �{ILM"W^ewvRILK�PuvRKNM"U$nCPRK ` Y^M"ILK�PuvRKAW^Go~��lnCW�SÏnCPRK#�M�K�HCH{GCHox
noKNM;SN}�K�PÞ�{ILMfW^eCvRK�HÀW^a T KNILKNm{ILY^MÏ�N�^�h×àg!KNILM rWXx^I�GCHwnÀGCHCWXgwe rW^HCxZPRx�q^YZaciÞYZvuWXM"PuU"WXI�PRYZHCULS�GCU�I�W^HCnÀnoK�U
��PudfehILK�UÏKNM�~�YZvRx^IN�j��PuHoK7q^YZa iÞYZvuWXM"PVU�WXI�PRYZHCULS�GwULI�W^HCn�GCHwWXgwe rW^HoxZPRx^K T KNILKNm{I�PRYZH0noKNMÏILM"W^HCU�a�PRILI�PRKNM�ILK�H
�êHJILK�HCU�PuIsrWXI�PuU�I�SN}�PuHox^K�Hwn7KNM�~�Y^M"noKNM"vVPud"e��JnCW�nCPuK�ULKNM�HCW^dfe T GoMfd"eCvuW^GC~ÐK�H�K�PuHoKNM$Y^�wI�PuU�d"e5noY^�C�!K�vRgwM�K�d"eoK�H �
noK�HÆi$M�Y^g!K�HCPud"eJI;a�K�eoM#noKNILKNM"a7PuHwPRKNM�IQPuULIN�

� GCM�W^GoILYZa�WXI�PuU�PRKNM�ILK�HE�$M�~�W^U"U�GCHox�noKNM��lPRxZHCW^vuKÏõßUN�o�#gwU�d"ewHCPRILI Ú �u�X���ZöQU�PuHCn5nCPRK-noM�K�P!i$eCY^ILY{nCPuY{noK�H
W^HÆK�PuHCK�a��î? T#� ��W^HCnCvuKNM#W^Hox^K�U�dfeCvRYZU�U�K�H��#>-PRKNM�g!K�P
}�PRM"nEPua7a7KNM;nCW^U;�;KN~�KNM�K�HoS�U"PRxZHCW^v�õ�ÎV	(gCSN}��BÎ�Ó�ö
a7PRI�noK�a m^Y^M�M�K�U��
YZHwnCPRKNM�K�HCnCK�HÃ�M"W^HCU�a7PVU�U�PRYZHCU"U�PRxZHCW^v�õ�þ&	�gwSN}���þtÓ�ö�K2ÒoWXmJI�xZvuK�Pud"eoSNK�PuI�PRxÉx^K�vuK�ULK�H��
T PRK�UQPuULIQa7PRILILK�vuU�K�PuHoKNM1¡ÆK�eCM�m�W^HwW^v!>-W^vRILK�ULI�GC~ÐK�õ z �oW^a��wvRK-W^HCno>#YZvun���öf�onCPuK#noK�a K�PRx^K�HJI�vuPudfeoK�HE�î? T#�
��W^HCnCvRKNM�q^Y^M�x^K�U�dfeCW^vRILKNI#PVULIN�oM�K�W^vuPuU"PRKNM�IN�

T PRK��$M�~�W^U"U�GCHox7noKNM-¡ÆKNSZnCWXILK�HÉx^K�U�dfeCPRK�eJI#a7PRI1K�PVHoK�aà�Ò? T�� ��W^HwnCvRKNMAa7PRI1K�PuHoK�a T klHCW^a7Pum5O�K �
M�K�PudfeØq^YZH��X� �Z� �^_ õÍ���EO�PuIföf� T PRKÏ�Ò? T#� ��W^HCnCvRKNM"m�W^H rW^vuK�}�GoM"noK�HjK�PuHoSNK�vuHya7PRI-K�PuHoKNM\��KN~ÐKNM�K�HCS�UL�wW^H �
HJGwHoxZU�Î{GoK�vuvRKÀmXW^vuPRgCMfPRKNM�IN��U�YÃnCW�S9nCKNM ¡ÆKNS^~�K�eCvRKNMEnoKNM7��W^HwnCvuGCHox9vRK�nCPRxZvuPVd"e¥nCGoMfd"e nCW^U�@AGCW^HJI�PuU�PRK �
M"GCHoxZU�M"W^GCU�dfeoK�HEq^YZH��A�6® Ú O�PuI;gCSN}������A� ] � � ��x^KNx^KNg!K�HjPuU�IN�

/10!��35�6�!����<����0.�	��4����N�������KP	�	8
T PRK��M"W^HCU�a7PVU�U�PRYZHoK�HEnoKNM;i$M�Y^g!K\~frGCM;nCPRK\�ÔK�vuvRK�Hwv¶rW^Hox^K�H 8 	(GwHCn 8 Ó õßPuHCHoKNM"ewW^vRgÀGCHCnÀW^G<S^KNM"ewW^vRgÆnoKNM��g*ULY^M��CI�PRYZHwULgwW^HCnoKÈUN����g*U�d"eCHwPRILI��o�u�X�u�sö�}�KNM"noK�H�x^KNILM�K�HCHJIW^vuUGCHCWXgwerW^HoxZPRx^K$¡jK�U�U�GCHox^K�H�g!KNILM"W^d"eJILKNIN�
GCHCnÀPuaà~ÐYZvRx^K�HwnoK�HExZPuvRI;nCW^eCKNM Ì�� �àù(®-ú��Z�

�-GCU�nCK�HØ�lPuxZHCW^vRK�HÆnoKNM\¡jKNSZnCPRYlnoKíþ Ò �!noKNM#��KN~ÐKNM"K�HoS�nCPRYlnoKâÎ Ò GCHCnja7PRI#nCK�ac�K�PuvRKNM ` KNMfe rW^vRI �
HCPuUí� Ò noK�U��{ILM"W^eCvuILK�PuvRKNM"UN�(nCW^U.q^Y^M�noK�a���PuHJgwW^GÃnoKNM�i�M"Y^g
K�g
K�U�I�Pua7a.I�}�PRMfn���g!KNM�K�dfeCHoKNI�U�Pud"e�nCPRK
��MfW^HCU�a7PuU"U�PRYZH H�ÒEnoKNM;i$M�Y^g!K\~frGoM;�Pud"eJI�noKNM��ÔK�vuvRK�HCv¶rW^HCx^K 8 Ò S�G��H@Ò�è���Ò þ ÒÎVÒ õ��o� �Jö



[^] t�WX�wPRILK�v��o� ¡jKNS^q^KNM�~ßW^eoM�K�H

�-GCUÜH�	=GCHwn�H@Ó-g!KNM�K�dfeCHoKNI$U�PVd"e5nCPRK�noY^I�PuKNM"GCHoxZULg!K�nCPVHox^ILK1��gwU�Y^M��CI�PRYZHLï.�{m^Y^M�M"PRxZPRKNM"I$GCa �lILM�K�G � GwHCn
HwPud"eJI;noY^I�PRKNM"GwHoxZULg!K�nCPuHox^ILKA�#gwULY^M��CI�PuYZHCULq^KNM"vuGwULILK^�

ïëè ��� H 	H@Ó õ��o� Ú ö

T PRK�O�KNM�K�dfeCH{GCHox7noKNM;�#gwULY^M��wI�PRYZH_ï�PuU�I�m^Y^M"M�KNmJI#GCHhILKNM;nCKNM ` Y^M"W^GCU�ULKNILS�GwHoxo�wnCW�S7nCPuKA��KNÑCKNm{I�PRq{PuIsrWXI
nCKNMQi$M�Y^g!K�HoY^g!KNM�ÑrW^dfeoK�H5~frGoM 8 	ÞGCHwn 8 Ó�PunoK�HJI�PuU�dfe PVULIN� T PRK�U1PuULI�~frGCMQGwHhg!K�U�dfeCPud"eJILKNILK�i�M"Y^g
K�H5Pua7a7KNMKNM"~frGCvVvRIN�^nCW�noKNM�boM"K�U�HoK�vC��KNÑCK2ÒlPuYZHCULm^Y{KNÓ7S�PRK�HJI"« t�vRK ]^] ¬ GwHhILKNM$U�K�HomJM"K�d"eJILK�aò�$PVHo~�W^vVv{GwHCWXgwe�rW^HoxZPux-q^YZH
nCKNM1�ÔK�vuvRK�HCv¶rW^HCx^KAPVULIN�È�êacbCW^vuvRKAg!K�U�d"ewPud"eJILKNILKNM#i$M�Y^g!K�HÀa.G<S�a7PuILILK�vuUQK�PuHoKNM;ULKN�*WXM"WXILK�Hj¡jK�U�U�GCHox�K�PVH
t�Y^M�M�KNm{I�GoM�~ßWXmJILY^M;g!K�ULI�PVa7a�I1}�KNM"noK�H�õßU��w��g*U�d"eCHwPRILI1�o�u�X���Zöf�

O�K�U�I�Pua7a.IÞa7W^H�W^GCUÞnoKNMÈ�#gwULY^M��CI�PuYZHâï GCHwn�noKNM(i�M�Y^g!K�HCv rW^Hox^K�¸ÔnoK�HÏ�#gwULY^M��CI�PuYZHCULm^Y{KNÓ7S�PRK�HJILK�H� HwW^d"e¥FAvRK�PudfeJGCHCxj�o� _ �ÈULYØv¶rW�S^I.U�PVd"eÃnwWXM"W^GCU�nwPRK T Y^I�PRKNM"GCHCxZULm^YZHoSNK�HJILM"WXI�PRYZH Ì Ó-Ô-HCW^d"e¥FAvRK�PudfeJGwHox
�o�é��g
KNM"K�d"eCHoK�H=�

� è �!� Ì õÍ���&ïAö¸ õ��o� _ ö

Ì Ó-Ôïè � � õ��o�é�^ö

T PRK#t\YZHCULI�W^HJILK
�
}�PuM"n�a7PRILILK�vuU�K�PuHoKNM�t�W^vuPugCM"PRKNM"a7K�U�U�GCHox-g!K�ULI�Pua7a.IN�(�$U�eCW^HwnoK�vRI�U�Pudfe7GCa�K�PVHoK�¡jW �

ILKNMfPuW^vRm^YZHCULI�W^HJILK^�*nwPRK\q^YZHjnoKNM-UL�!KNmJILMfW^vRK�HÀ��g*e rW^HoxZPRx^m^K�PRI#noKNM��#gwULY^M��CI�PuYZHÆnoK�U�¡ÉWXILKNM"PuW^vuU#GCHCnÆnCK�a
��a7PuU�U"PRYZHCU�UL�!KNm{ILM"GCa�noKNM1eCPuKNM�q^KNM�}�K�HCnoKNILK�HÀU��
KNS�PuK�vuvRK�H5�lILM"W^eCvuGCHCxZU�ÎJGCK�vuvRK;WXgwe�rW^HCx^IN� T KNM ` KNM"xZvRK�Pud"e
a�PRI#K�PVHoK�a UL�!KNmJILM"YZULm^Y^�wPuU�dfeoK�Hy�ÅPuM�m{GwHoxZU�Î{GoKNM"U�dfeCHCPRILI-PuULI\HCPudfehI\U�PuHwHhq^YZvuv³�!nwW K�PVHoK�UL�!KNmJILM"W^vÞgCM"K�PRI �
g*W^HCnCPRx^K\�{ILM"W^eCvuÎ{GoK�vuvuK;K�PuHox^K�ULKNILSNI1}#GoM"noK^�{}.rW^eoM�K�Hwn��áPRM�mlGCHoxZU�Î{GoKNM"U"d"eCHCPuILILK�~frGoM�K�PVHoK�H5g
K�U�I�Pua7a.ILK�H
WXILYZa�WXM�K�H rp#g!KNM�xZW^Hox7noKNÊwHwPRKNM�I1U�PuHCn=�

b#rGCM�nCW^UQ¡ÉWXILKNM"PuW^v
|#n�� í$��F�}#GoM"noK�H�S�GCM�O�K�ULI�Pua�a.GCHCx�q^YZH
�
SN}�K�P*|-n�� í$��F)i$M�Y^g!K�H7g!K�HJGCILSNIN�

nCKNM�K�H.|-n � t\YZHCSNK�HhILM"WXI�PuYZH Ì Ó\Ô
nCGCM"d"e�K�PuHoK�dfeoK�a7PuU"d"eoKQ�#HwW^vRk{U�KL« >#Y^~�a ¬ g!K�ULI�Pua7a.I=}�GCM"noK#õßUN�X�ÞWXg
K�vVvRK
�o���Zöf�

� ó �-� � �^� [ � ó �-� � �^�X�Ì Ó-ÔB?E�N� � S dNa 4 % ��®�� ] �0�6®�� ] Ú ��®"�^�Z���0�6®�� ] Ú�
Ó\Ô�?�WXIN�é× �6®f�^� ] �0�6®�� _ �6® ]^] �����6®�� _
�ÞWXg!K�vuvRKÅ�o���{�<��M�x^KNg*HCPuU�ULKánoKNM dfeoK�a7PuU�dfeoK�H�t\YZHoSNK�HJILM"WXI�PRYZHwU�W^HCW^vRklULKënoKNM |-n�� í$��F i$M�Y^g!K�H
� ó �#� � �^� [ GCHCnÀ� ó �-� � �^�X�o�

T PuK;p#a�M"K�d"eCH{GCHox\q^YZH7WXILYZa�WXM�KNM T PudfehILK Ì Ó-Ô=PuH�WXILYZa7WXM�K-t\YZHoSNK�HJILM"WXI�PRYZHL�'Ó\Ô=KNM"e�rW^vRIÈa7W^H�nCGoM"dfe
K�PVHoK\K�PuHo~ßW^d"eoK�¡ÉW^U�ULK�HÉO�KNILM"W^d"eJI�GCHoxU« ��e{G �^� ¬ a7PRILILK�vVU#FAvRK�PudfeJGwHox��o� ] GCHCnÀ�ÞWXg!K�vuvRKA�o� [ �

�'Ó\Ôè Ì Ó-Ô ��� 	ßÕ=ÔÌ � 	ßÕhÔXÈ õ��o� ] ö



�o�u�X� t�YZHoSNK�HhILMfWXI�PRYZHjnoK�U�vuW^ULKNM"WXm{I�PRq^K�HÀ�êYZHCU [^�

�M"PRqlPuW^vuHwW^a�K |#n=� í$��F |-n�� í `#ó |-n�� íA�b
dfeoK�aÀ���oGCa7a�K�HÀboY^Mfa�K�v$õßGCHCnCY^I�PRKNM�Ifö í % �#v  ó ° � í `#ó ô í\��Pub ô
¡ÉW^U�ULK�K�PuHoK�U1�áPRM�I�a�YZvuKNm rGCvVU � � 	ßÕ=Ô ?�W^a.G Ú �^[ � _^[ �X� [ � ] Ú �s�{�X� ] Ú
T PudfehILK��ÅPRM"I�a7WXILKNM"PuW^v Ì � 	ßÕ=Ô ?.x�dNa 4 % �o� Ú _ �o���^� [ � �^�
�-HoS�W^eCv���PuHJgwW^Go�wv¶rWXILSNK È [ � �

�WXg!K�vuvuK��o� [ �7iÞWXMfW^a�KNILKNM�S�GCa�p-a�M�K�dfeCHoK�HÃq^YZH Ì Ó\Ô#PuH�WXILYZa�WXM�KÀt\YZHoSNK�HJILM"WXI�PRYZHoK�H9~frGCM�K�PuHCPux^K
|#njnoY^I�PRKNM�ILK�¡ÉWXILKNM"PuW^vuPuK�HÃõÍ��ú �  Æè ��® _^_ � Ú^Ú � �N�54 � ô �löf�
�q�6��.P	��89R.�����q}	���"!���9�	������������0!����4��,���������KPF��8
T KNM#boK�eCvuKNM�noK�U#¡jKNS^q^KNM�~ßW^eoM�K�HCU#ULKNILSNI�U�PVd"eÆW^GCU�a�K�eoM�KNM�K�Hj�$PuHoSNK�vum^YZa��!YZHoK�HhILK�HES�GwU�W^a7a�K�H��
�X��bCK�eCvRKNM�noKNM#�î? T#� ��W^HCnCvVGCHox
�{�#¡jKNS^~�K�eCvRKNM�noKNM#i$eoY^ILYlnCPRYlnoK�H
[ � T M"Pu~ÐI1noKNM;�ÍHJILK�HCU�PRIsrWXI�nCKNM-�{ILM"W^eCvVGCHoxZU�Î{GoK�vuvRK

�o���#W^GCU�dfeoK�HÆnoKNM-�lILM"W^eCvuGCHCxZU�ÎJGCK�vuvRK

Ú ��bCK�eCvRKNM�PuHÀnCKNM�O�K�ULI�Pua7aÏGCHox7noK�U���K�PuvuKNM�q^KNM"e�rW^vRI�HwPuU�ULK�UQnoK�U#�lILM"W^eCvRILK�PuvuKNM"U

_ � T M"Pu~ÐI1PuHÆnCKNM � K�HhILMfW^vR}�K�vVvRK�HCv¶rW^Hox^K\noKNMA�{ILM"W^eCvuÎ{GoK�vuvuK

�ÍHCULg!K�ULYZHCnCKNM�KÏnwPRK�HCPud"eJI�vuPuHCK�WXM�K�HÔ�#HJILK�PuvRK7nCKNM��î? T#� ��W^HCnCvVGCHoxjGCHwnÔnoKNM�i$eoY^ILYlnCPRYlnoK�HØ~frGCeoM�K�H
PuH ` KNM�gwPuHwnCGCHox�a7PRI5K�PuHoKNM T MfPR~ÐIÀGCHwnâ�#W^GCU�d"eCK�HînoKNMj�{ILM"W^eCvuGwHoxZU�Î{GoK�vuvRKÀS�GáK�PuHCK�a4U�I�WXI�PuULI�PuU�dfeoK�H
¡ÆKNS^~�K�eCvRKNMs�$nCWynCPRK ��KN~ÐKNM"K�HoSNgwPuvunwGCHoxÆH{GoMÏvVPuHoK�WXM�K5�#HJILK�PuvRK5m^Y^M�M"PRxZPuKNM�K�HÃmXW^HCH�� T KNM7boK�eCvRKNM�PuH9noKNM
O�K�ULI�Pua7aÏGCHox�nCK�U��K�PuvRKNM�q^KNM"erW^vRI�HCPuU�U�K�U�noK�UÞ�{ILMfW^eCvRILK�PuvRKNMfU*q^KNMfGoM"U�W^dfehI(vRK�nCPRxZvVPud"e-K�PuHoK�H�ULk{U�ILK�a7WXI�PuU�dfeoK�H
�#HJILK�Puvå�

T PRK�ULI�WXI�PuU�I�PuU�d"eCK�H�boK�eCvRKNM.vuW^U�ULK�HÔU�PVd"eØK2Òl�
KNMfPua�K�HJILK�vuv(a7PRILILK�vuUAK�PuHCKNM�¡ÆK�U�U"GCHoxEYZeCHoK7i$M�Y^g!KÏg!K �
ULI�Pua7a7K�H�� T PuK�U }#GoM"noKñrGog!KNM�K�PuHCK T W^GoKNMÀq^YZH��2�$eánCGCM"d"eox^KN~ rGCeoM"IN�1}�W^UÀnoK�a � K�PuILg
K�nwWXM�~\K�PuHoKNM
¡ÆK�U"U�GCHox�K�PuHCKNM1x^M�YAS^K�Hji$M�Y^g!K�a7PRI1dNWl� Ú �7a7a T GoMfd"eCa�K�U"ULKNM;K�HJI�UL�CM"PudfehIN� T PuK.�lPRxZHCW^vRK\noKNM;i�eoY^ILY �
nCPRYlnoK�HÀU�PuHwn5PVHÀ��gCg*PuvunCGCHCx��o� Ú nCWXM"x^K�ULILK�vuvRIN��¡ÉW^HÀKNM�m^K�HwHhIN�wnwW�S�nCPRK��lPRxZHwW^vRK\noKNM;�ÔK�vuvRK�Hwv¶rW^Hox^KAq^YZH
� �^� HCa�rGog!KNMQnCPRK#x^K�U�W^a�ILKÏ¡ÆKNSZnCW^GCKNM;W^HCH�rW^eoKNM"Hwn�m^YZHCU�I�W^HhIQgwvRK�Pug
K�H=�h}.rW^eoM"K�HCn nwPRKA�lPuxZHCW^vRK�~ rGoM1nCPRK
�ÔK�vuvRK�HCv�rW^Hox^K _^[ �$HCaòK�PVHoK T M"Pu~ÐI�SNK�PRx^K�H�� T PRKAÎJGCW^HJI�PRI�WXI�PRq^KA�-GCUL}�KNM�I�GCHoxÀõß�WXg!K�vuvuK��o� �Jö$SNK�PRx^IQnCW^eoKNM
W^GCd"e }�K�ULK�HhI�vVPud"e5e�rYZeoKNM�K�M�K�vuWXI�PRq^K-�lI�W^HCnCWXM"nCWXg{}�K�Pud"e{GCHox^K�H � nCKNM _^[ �$HwaË�lPRxZHCW^vuK^� T PRK�ULK T M"PR~�I�}�PRM"n
ÌÍK�nCY{dfeâ}�K�PRILx^K�eoK�HwnânCGCM"d"eânCPRKj��KN~ÐKNM�K�HCSNgwPuvunCGwHox�W^GCULx^KNxZvuPVd"eoK�H�� T PuK�U noK�a7YZHCULILM"PRKNM"I���gwgwPuvunCGwHox
�o� _ �=}�YÆnCPRK��oPRxZHCW^vRKÏ~frGCM _^[ �$HCaæGCHCnÔ� �^� HCaæHCW^dfeÔnoKNM\�;KN~�KNM�K�HoSNgwPuvVnCGCHox�W^GC~Ðx^KNILM"WXx^K�HÃU�PuHCn�� T PRK
�ld"eJ}QW^Hom{GwHox^K�HØU�PuHCn�ÌÍKNILSNIA~ rGoM�g!K�PunoK��ÔK�vuvRK�HCv rW^HCx^K�Hj}�PuK�noKNM-GwHox^KN~ rW^eCM#xZvRK�PVd"e��
Y^gJ}�YZeCvÞnCPRK��lPRxZHCW^vRK
g!K�P _^[ �$HCa<q^Y^M"eoKNM.K�PuHoK7}�K�ULK�HJI�vuPud"eÃx^M rYAS^KNM�KE��g{}�K�Pud"e{GCHoxÆx^KNSNK�Pux^IÏeCWXg!K�H�� T KNMÏ��K�ULIL~�K�eCvRKNM.HwW^d"e
�$# È�·&¸�Ì�·Eµ�Ì�·&×NÙTÀÆÅÍË�Ê�¾�¸�¿�×AÀÂ¹ÂÏ&¿|ÀÂ¸î·&¾�³<Ì�ÀÂ¸&%LÅ¼È´È�ÀÆÁ¼Ù!ÀÆµ´È º



�Z� t�WX�wPRILK�v��o� ¡jKNS^q^KNM�~ßW^eoM�K�H

nCKNM���KN~ÐKNM"K�HoSNgwPuvunwGCHoxj}#PRM"n�nCGoM"dfe�|-PudfehI�vuPVHoK�WXM"PRIsrWXILK�H¥PuH0noK�a T KNILKNm{ILY^ME�{klULILK�a q^KNM"GoMfU�W^d"eJIN��nwPRK
U"Pud"eÆHwPud"eJI1K�vuPua7PVHCPRKNM�K�H5vuW^U�ULK�H=�

T PuKÏ�$M�x^KNgwHCPuU"ULK.U�PVHCnjPuHy�ÞWXg
K�vVvRK��o� �ÀnCWXM�x^K�U�ILK�vuvRIN�\�#vVUA¡jKNS^~�K�eCvRKNM\noKNM\��MfW^HCU�a7PuU"U�PRYZHCU�a7K�U�U�GCHox
vVPRK�ULI�a7W^H9nCPRK7M�K�vVWXI�PRq^KE�{I�W^HwnCWXM"nCWXg{}�K�PVd"e{GCHoxÆnoK�U¯@AGoY^I�PRK�HJILK�HÃW^GwU.¡jKNS � GCHwn��;KN~�KNM�K�HoSNmXW^HCW^v$WXg
õ³�l�wW^vRILK^�qH 	(' Ó öf�0�$M7g!KNILM rWXx^I�YZeCHoKÆ|-n�� í$��Fði�M�Y^g!KÀ�l��� _ ×ï~ rGoM�� �^� HwaïGCHCn0�l�u� [ × ~ rGoM _^[ �$HwaÀ�
T KNM7O�KNILM"WXx�noKNM7¡jKNS^~ÐK�ewvRKNM�m^Y^M�M�K�vuPuKNM�IÏa�PRIÏnCKNMÏ�ÍHJILK�HCU�PRIsrWXI�U�nCM"PR~�IÏnoKNM��{ILMfW^eCvuGCHoxZU"ÎJGoK�vVvRK�H�� T W^eoKNM
}#GoM"noK�H nCPRKA�lILM�YZa � GwHCn �K�a��!KNM"WXI�GoM"M�KNx^K�vuGCHox^K�H noKNM T PRY{nCK�HCvuW^ULKNM�eCPuHCU�PVd"eJI�vuPud"e�ajrY^xZvuPudfeCULI�m{vRK�PVHoKNM
T M"Pu~ÐIEW^GCULx^KN}.rW^ewvRIN�Ë¡ÉW^HîKNM�m^K�HCHJIÀW^GCd"eîW^H§>-W^HCnînoKNMÀ�ÞWXg
K�vVvRK�Hñ�ÔKNM"ILK�xZGoIÀnCPRKy�ÅPuM�m{GwHox�nCKNM
��KN~ÐKNM"K�HoSNgwPuvunwGCHoxo� T PuK7�ÔKNM�ILK nCKNMÏ�{�wW^vRILK�HUH@	1GCHCnUH�Ó�U�PVHCnÔPuHÔnoKNM���KNx^K�v$Pua�a�KNM\m{vuK�PuHoKNM�W^vuU�nwPRK
�ÔKNM"ILK noKNM�m^Y^M"M�K�UL�!YZHCnCPRKNM"K�HCnoK�HÃ�lPRxZHwW^vRKLþ�	(' Ó�GwHCn�ÎV	(' Ó^� ��PuHoK7�-GCU�HCW^eCa7K�gwPuvunoK�HØnCPuK��ÔKNM�ILK ÎV	
GwHCnoþ�	Þ~frGoM;nCPRK�¡jK�U�U�GCHCx7a7PRI;noKNM�|-n�� í$��Fòi�M�Y^g!K^�

T PuK�ULK�U ` KNM"eCW^vuILK�HÔPuULI\W^Go~$K�PVHoK T MfPR~ÐIAnoKNM\�ÔK�vuvuK�HCv¶rW^Hox^K 8 	�S�GoMZrGCd�m{S�Go~frGCeoM�K�H�� �áPRK�PuHØ��g*U�d"eCHwPRILI�o�u�X�u�ØnCWXM"x^K�vRKNx^IN�;g!KN}�PRM�m{I7U�Pudfe K�PuHCK r�-HCnoKNM"GCHCx�noKNM � K�HhILM"W^vu}�K�vuvuK�HCv¶rW^Hox^K 8 	\K�PuHoK r�#HCnCKNM"GCHox�noK�U�M"W^HCU"a7PuU�U�PuYZHCU�U�PRxZHwW^vuUN� T PRK�ULK�U ` KNM"ewW^vRILK�H0PuULI�PuH9�#gCgwPVvunCGCHoxÀ�o�é�ÉnCWXM"x^K�ULILK�vuvRIN�$PVHCnoK�a<nwW^UÏ�M"W^HCU �
a�PuU�U�PRYZHwU�U�PRxZHCW^v!~ rGoMAnCPRK�ULK�vug
K.t\M"PuULI�W^vVvR�!YZU�PRI�PRYZH5K�PuHoKNMA|-n�� í$��FÙi�M"Y^g
K rGog!KNM#nCPuK�xZvRK�PudfeoK T W^GCKNM-}#PRK
S�GCq^Y^MÏõÍ�2��e*ö�W^GC~Ðx^KNSNK�PudfeCHoKNI#}�PRM"n��

¡jW^HÀKNM"m^K�HCHhI�K�PuHoK T M"PR~�I;noK�U��lPRxZHwW^vuUQ~frGCM 8 	�è � �^� HwaÀ�l}.rW^eoM�K�HCnÀnwW^U1SN}�K�PuILKÏ�lPRxZHCW^v!m^YZHwULI�W^HhIg*vRK�PRgCIN� T PRK�U;nCM^rGCd�m{I�U�PVd"eÆW^GCdfejPuHEK�PVHoKNM�W^Hox^K�ULI�PuKNx^K�HoK�Hy¡ÉW�ÒoPua7W^vuWXg{}�K�PVd"e{GCHox7noK�U#��M"W^HwU�a7PuU�U"PRYZHCU �
U"PRxZHCW^vuU.q^YZH0�l� [ × W^Go~��X���h×�x^KNx^K�HÈrGCg
KNM�noKNM���KNKNM � ¡ÆK�U"U�GCHoxÔW^GCUN� T W^eoKNM�}�KNM"noK�H0nCPRKÀ�{I�W^HCnCWXMfn �
WXg{}�K�Pud"e{GCHox5GCHCnÉ¡ÉW�ÒoPua7W^vuWXg{}�K�PVd"e{GCHox nwPRK�ULKNM-¡jK�U�U�GwHox W^vuU-boK�eCvuKNM#~frGoM#nwPRK��#gwULY^M��CI�PuYZHCU�a�K�U�U"GCHox
q^YZHÔ|-n�� í$��FÙi$M�Y^g!K�HÉW^HCx^KNx^KNg
K�H=��}�Y^g!K�P(nCPRK�¡jW�ÒoPua7W^vVWXgJ}�K�Pud"e{GCHoxEH{GoMAg
K�Px^M�YAS^K�HÔi$M�Y^g!K�Hya�PRI
q^KNM"xZvRK�Pud"eJgwWXM�vVW^Hox^KNM#¡jKNSZnCW^GoKNM�q^YZHÉO�K�noK�GoI�GCHox7PVULIN�

T PuK��ÔK�vuvRK�Hwv¶rW^Hox^K�HCnoMfPR~ÐI#noK�U T PRYlnoK�HCvVW^ULKNM"U�a�PRI�noKNM-�ÔK�vuvRK�HCv�rW^Hox^K 8 Ó�eCWXI-W^GC~�nCPRK.O�K�ULI�PVa7a.GwHoxnCKNM�¡ÆKNS^~�K�eCvRKNM$m^K�PuHoK�H7��PuHoÑwG<So�^nCW\nwPRK�ULK#�{ILM"W^ewvuGCHoxAPuH�|-n�� í$��FëHwPud"eJI�WXgwULY^M�g*PRKNM�I(}�PRM"n=� T PRK�UÈ}�PuM"n
W^Gwd"eÀnCGoMfd"e5nCW^U1�ÈÒl�!KNM"Pua�K�HJI$g!K�ULI rWXI�PRx^IN�CnwW.nCPuK-a7W�ÒoPua7W^vuK-�#gJ}�K�PudfeJGCHCxÏ~ rGoM�H Ó W^Gwd"eÀPuaÙbCW^vuvuKAnCKNM
¡jK�U�U�GwHox7a7PRI;|-n�� í$��Fòi�M�Y^g!KAxZvRK�PudfeÀgwvRK�PRgwIN�

T KNM$¡jKNS^~�K�eCvRKNM�noKNMÈ�M"W^HCU�a7PVU�U�PRYZHCU"a�K�U�U�GCHCx;K�PuHoKNMÈi�M"Y^g
K�g!KNILM�rWXx^IÈ~�YZvRxZvuPudfe.�6®"�^� [ × * �6®�� ]^_ ×cè
�6® [ ×E�$O�K�P=K�PuHoKNM�¡jKNSZnCW^GoKNM-PuHÀnoKNM#F-M�rYAS^K�HoY^M"nCH{GCHox�q^YZH9�N��eÀPuULI1KNg!K�HCULY7nCKNM�¡jW�ÒoPua7W^vR~�K�eCvRKNM1q^YZH
�s× * �6® [ �^×Ëè���®L�J×ÙS�GÀg!KNMZrGCd"m{U"Pud"eJI�PRx^K�H��



�o�u�X� t�YZHoSNK�HhILMfWXI�PRYZHjnoK�U�vuW^ULKNM"WXm{I�PRq^K�HÀ�êYZHCU �C�

�lPRxZHwW^v ÎW	 þ&	 Î�Ó þtÓ H@	 H�Ó
YZeCHoK�i$M�Y^g!K
x^M rYAS^ILK.M�K�vuWXI�PRq^K��#gJ}�K�PudfeJGCHCxq?7× �l� [^�^_ �l� [ � � _ �é� � Ú �J��� [^[ �l��� �^] �l� _ � _
M�K�vuWXI�Puq^K.�{I�W^HCnCWXM"nwWXgJ}�K�Pud"e{GCHoxo?�× �l��� _ Ú �l���X�J� �X� ] � _ �X� � � _ �l��� Ú^Ú �l�u��� �
a7PRI;|-n�� í$��F i�M�Y^g!K
x^M�rYAS^ILK.M�K�vuWXI�PRq^K��#gJ}�K�PudfeJGCHCxq?7× �l� Ú �X� �l�é� � � ���{� _ � ���{� ] � �X���^�X� �l� [ ���
M�K�vuWXI�Puq^K.�{I�W^HCnCWXM"nwWXgJ}�K�Pud"e{GCHoxo?�× �l��� _ � �l�u� ]^� [ � �J� _ [ � Ú^Ú � �l���^� [ �l��� ]^_

�WXg!K�vuvuK��o� �o�È�ÈÒl�!KNM"Pua�K�HJILK�vuv{g!K�ULI�Pua7a.ILK�F-K�HCW^GCPux^m^K�PRI�noKNM��M"W^HCU�a7PVU�U�PRYZHCU"a�K�U�U�GCHCxo��O�K�noK�GoI�GCHox
noKNM��#gCmrGoM�S�GCHox^K�HaÎW	(' Ó�è��;KN~�KNM�K�HoS�U"PRxZHCW^v´ �þ&	(' Ó�è�¡jK�U�U�PuxZHCW^v´ RH@	(' ÓAè þ�	(' ÓI/IÎV	(' ÓÏè ��MfW^HCU�a7PuU �
U�PRYZHCU"U�PRxZHCW^v´ �H@	�PuULI#eCPRKNM#PVa7a�KNM;g!K�P 8 	³è�� �^� HCa�GCHCn_H�ÓÏg
K�P 8 ÓXè _^[ ��HCacx^K�a�K�U�ULK�H�� T KNMA�ÔKNM�I
noKNM1x^M�rYAS^ILK�HÀM"K�vuWXI�PRq^K�HÀ�#gJ}�K�Pud"e{GCHox�xZPVvRIQ~frGoMQK�PuHCK T W^GCKNM1q^YZH��2�$eÀGCHCn5g!KNM�K�dfeCHoKNI;U�PudfeÀW^GCU1noKNM
T Pã�
KNM"K�HoS\SN}�PuU�dfeoK�HÆa7W�ÒoPua7W^vuK�a�GCHCnÀa7PuHwPua7W^vRK�a�¡jKNS^}�KNM�I#g!KNSNY^x^K�HjW^Go~(noK�HÆ¡ÉPRILILK�vR}�KNM�IN�

0 5 10 15
30000

30500

31000

31500

32000
 Referenzsignal 799 nm
 Messignal 799 nm
 Referenzsignal 630 nm
 Messignal 630 nm

P
ho

to
sp

an
nu

ng
 / 

be
l. 

E
in

he
ite

n

Zeit / h
)+*,*,-/./021,3�4 5�687:9<;�-=4�32>�.=?&0�?A@+BDC�E�F$E:0,-=E:02?G3"02?A@H)+*,IJE�@JK2FJ-=E�32IMLN?GIJIJ12324OE�C232?&BP@JE�*Q?SRUTV?A?A@XWY?GI[Z
IJ123�4]\_^12*`?A@<?G-/32?G3�a`?G-=F$@M>�1,Lcb�E�3ed�5SCf>�12gh4�?AiA?G-/j�C23�?AFA6



5lk m_>nK,-=F$?G.�5�6 WY?Ao�b�?A@JgU>�C�@J?G3

0 2 4 6 8 10 12 14
0,990

0,995

1,000

1,005

1,010

799 nm

630 nm

no
rm

ie
rt

e 
T

ra
ns

m
is

si
on

Zeit / h
)X*2*,-/.p02123�4D5�68q:9srs@M>�32IJLt-pIJIJ-=E�32IMIJ-=4�32>�.uRwv�WY?GIJIJ-=4�32>�.(xzyH?Ag(?A@J?G3�iGIJ-=4�3,>�.h\`0�?A@{)X*,I$E�@JK,FJ-=E�32IJLN?GIMIJ123�4
E�C232? B|@JE�*Q?"^1�*Q?A@}?G-/3�?G3YaQ?G-=F$@M>�12Lcb�E�3~d�5SCf>�1�g(4�?AiA?G-/jMC,3�?AFA6

0 2 4 6 8 10 12 14

1,000

1,005

1,010

1,015

630 nm

799 nm

no
rm

ie
rt

e 
T

ra
ns

m
is

si
on

Zeit / h
)X*2*,-/.p02123�4D5�6��]9srs@M>�32IJLt-pIJIJ-=E�32IMIJ-=4�32>�.uRwv�WY?GIJIJ-=4�32>�.(xzyH?Ag(?A@J?G3�iGIJ-=4�3,>�.h\`0�?A@{)X*,I$E�@JK,FJ-=E�32IJLN?GIMIJ123�4
?G-/32?A@H�X0�9 í )+��B|@ME�*`? >�3Y0�?A@+I$?G.=*Q?G3�B�E�IJ-=FJ-/E�3�^1�*Q?A@}?G-/3�?G3�a`?G-/F$@M>�12Lcb�E�3ed�5�Cf>�1�g(4�?AiA?G-/jMC232?AFA6
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m

]]

�C � �¡£¢£¤�¥�¦ §~¨ ©ÉÁcª�« ¼ ³ ®.w ¯O¢£¢¥¯O¦�¬c¦ X®�§�¥�¦ §�¯�¢°®O¡£¯'²X¥�¦�§�®O¡£¦ ®O¯HÈi¬c¯�®��¯7±�¡°²C³MX´c F®��Cµ��7��ª��c� ¶· F®O¡¸®O¡£¦ ®�
��¥�¯�yc´c¹�¹F®O¢£¥�¦ §·ºc´�¦»ª��

0.320

0.328

0.336

0.344

0.352

0.361

0.369

0.377

0.385

-15.00 -7.48 0.04� 7.56� 15.08
X [mm]

-12.50

-6.58

-0.66

5.26

11.18

17.10

Y
 [m

m
]]

�C � �¡£¢£¤�¥�¦ §�¨ ©S¼c��«{z7¡°}½®�X®O¦�²X¡°®O¢£¢£®� x ¡°Xy	¥�¦ §�¯�§c�¬c¤�®O¡£¦ ®O¯{¾l¬c¯�®��¯�±�¡°²�³uX´c F®C�CµC�7��ª��c� ¶( F®O¡�®O¡£¦ ®�
��¥�¯�yc´c¹�¹F®O¢£¥�¦ §·ºc´�¦»ª��



�3� E�¬�¹�¡°²�®O¢"¨ © ¿À® C ºc®�XÁ0¬cÂ X®O¦

[%]Ã

0.000

0.375

0.750

1.125

1.500

1.875

2.250

2.625

3.000

-14.50 -7.48 -0.46 6.56� 13.58[
X [mm]\

-12.00

-6.18

-0.35

5.47

11.30

17.12
Y

 [m
m
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Verluste Spannungsdoppelbrechung (*10-3)

20.20

30.82

41.45

52.07

62.70

73.32
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W

ÔmÕÛÕ^ÖØ×ùÙÛÚÛÜOÝ�²wÞ��Oà32	í�æ0æeä�×ØådèeÖFí~Ü�ÙOä:æJñ<ådæ0å�ë�ä:è\ä:æ?áøâ0ãf©Nä�×Ø×Fä?ÚÛÜÛÙÑç\ì^å�ÜÛÜwÚÛÜOÝ~ç0ÖØÜÛÙÛÚOú�ÖØä:æeè\äJ·�ä:æ0×ØÚ^ç\è\äÙÛÚÛæ0â0ã § í�ìÛìrä�×FÕÛæ0ä�â0ãwÚÛÜOÝO®OÝ�ä�ë�ä�çeçeä�Ü¼ÖØÜjä�ÖØÜÛä�ëöÔmÚÛç0çeâ0ãÛÜ^ÖFè\èðÙOä:æ�ñ�æeí�Õrä�Ô�ò�Ô ¹~ód¹�¹ ßdÞ

0.125 0.562/ 1.0000 1.4384 1.8751
Verluste Spannungsdoppelbrechung (*10-3)

9.99

11.62

13.24

14.87

16.49

18.11

1 
/ d

iff
er

en
tie

lle
r 

W
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ÔmÕÛÕ^ÖØ×ùÙÛÚÛÜOÝJ²wÞ ó à52	í�æeæ0ä�×ØådèeÖFí~Ü�ÙÛä:æ�ñ<ådæ0å�ë�ä:è\ä:æ�ÙÛÖFª¡ä:æeä�ÜfèeÖFä�×Ø×Øä:æ
¬ÑÖØæe¨wÚ^ÜOÝ~ç\Ý�æ0å�Ù�ÚÛÜÛÙ�ç\ìbå�ÜÛÜfÚ^ÜOÝ~çCïÖØÜ^ÙÛÚOú�ÖFä:æeè\ä|·�ä:æ�×ØÚÛç\è\äÑÙÛÚOæ0â�ã § í�ìÛìrä�×FÕÛæeä�â�ãfÚÛÜÛÝO®Ý�ä�ë�ä�çeçeä�ÜÎÖØÜ8ä�ÖØÜOä�ë ÔmÚÛç0çeâ0ãÛÜ^ÖFè\è�ÙOä:æ5ñ�æeí�ÕräÔ�ò�Ô ¹~ód¹�¹ ßdÞ



²wÞÍõwÞ ¶_ÖØÜ76^Ú&8�ÙOä:æmç\ì^å�ÜÛÜwÚÛÜOÝ~çeÖùÜÛÙÛÚOú�ÖFä:æ0è\ä�Ü § í�ìÛìrä�×FÕÛæ0ä�â0ãwÚÛÜOÝ ¸�ó

0.0590 0.297 0.534/ 0.772 1.0090
Verluste Spannungsdoppelbrechung (*10-3)

65

79

93

107

121

135

S
ch

w
el

le
 / 

m
W

9

Ô�Õ^Õ^ÖØ×ØÙÛÚ^ÜOÝ�²wÞÍ²wà:2	í�æeæeä�×ùådèeÖFí~Ü�ÙOä:æJñ<ådæ0å�ë�ä:è\ä:æLáøâ�ã,©Nä�×Ø×Fä?ÚÛÜ^ÙÑçeì^å�ÜÛÜwÚÛÜOÝ~çeÖØÜ^ÙÛÚOú�ÖFä:æeè\ä¼·�ä:æ0×ØÚÛç\è\äÙÛÚOæ0â�ã § í�ìÛìrä�×FÕÛæeä�â�ãfÚÛÜÛÝO®wÝ�ä�ëPä�çeç\ä�Ü¼ÖùÜjä�ÖØÜOä�ë Ô�ÚÛçeçeâ�ãÛÜÛÖFè\èðÙÛä:æðñ�æeí�Õrä
Ô�ò�Ô ¹ ² ¹�¹ ßdÞ

0.0590 0.297; 0.534/ 0.772< 1.0090
Verluste Spannungsdoppelbrechung (*10-3)

9.70

11.15

12.61

14.06

15.52

16.97

1 
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W
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Ô�Õ^Õ^ÖØ×ØÙÛÚ^ÜOÝj²wÞ ³fà�2	í�æeæeä�×ØådèeÖØí~Ü�ÙOä:æ�ñGådæ�å�ë�ä:è\ä:æPÙÛÖ«ªrä:æeä�ÜfèeÖFä�×Ø×Fä:æ
¬�ÖFæe¨øÚÛÜOÝ~çeÝ�æ0å�Ù�ÚÛÜÛÙ�ç\ì^å�ÜÛÜwÚÛÜOÝ~ç\ïÖØÜÛÙÛÚÛú�ÖFä:æeè\äi·�ä:æ0×ØÚÛçeè\ä ÙÛÚOæ�â0ã § í�ìÛìrä�×FÕ^æeä�â0ãwÚÛÜOÝO®PÝ�ä�ëPä�çeç\ä�Ü ÖØÜ�ä�ÖØÜÛä�ë Ô�ÚÛçeçeâ�ãÛÜÛÖFè\è�ÙÛä:æ�ñ�æ0í�Õ¡äÔ�òðÔ ¹ ² ¹�¹ ßdÞ



¸ ² 2
ådì^ÖFè\ä�×$²wÞ =�ÚÛå�ÜfèeÖFèeådèeÖF÷�äÂÔ�ÜÛå�×?>øç\ä	÷�í~Ü�2
í�æeæeä�×ØådèeÖFí~ÜÛä�Ü
�A@CB DFEHG �(I�� JLK G Km¥NM EPORQTS�UVG W K!XYK[Z UVG\E M^]_ M O ]_ G�`\U^a I G Z UVG _ IM� `5EPU£ _ ObUVa ¥ _ a _ X U M U^a
° ëÄû&í~×FÝ�ä�ÜÛÙÛä�Ü!©�ÖFæ�Ù!ÙOä:æ±ÖùÜc��×Fä�Öùâ0ãwÚÛÜOÝ�ÌwÞÍõ�Ì�ådÕÛÝ�ä�×Fä�ÖFè\ä:è\ä(×ØÖØÜÛä�ådæeä�drÚÛç0å�ëPë�ä�ÜÛãÛå�ÜÛÝ?ú:©�ÖØçeâ�ãOä�Ü ÙÛä:æáOâ0ãf©_ä�×Ø×ØämÚÛÜÛÙ.ÙOä�ë ¯Nä:è\æ0ådÝ�ÙOä�ç�¯_æ0ä�â0ãwÚÛÜOÝ~çeÖØÜ^ÙOä>ÆwÝ�æ�å�ÙÛÖFä�Üfè\ä�Ü�e,I
ä:Õrä�ÜÛç\í�©�ÖFämÙÛä:æNÖØÜ)��×Fä�ÖØâ�ãfÚ^ÜOÝMÌwÞÍõ�õÙ^ådæeÝ�ä�ç\è\ä�×Ø×Fè\äNd�ÚÛçeå�ëPë�ä�Ü^ãÛå�ÜOÝMú:©�ÖØçeâ�ãOä�Ü�ßRÿa-JÚÛÜ^Ùe~I�ÚÛÜfè\ä:æ0çeÚÛâ�ã,è:Þ¬ÑÖFä
ÖùÜ.ÔmÕ^çeâ�ãÛÜÛÖFè\èðÌwÞ��OÞÍÌÙÛådæeÝ�ä�ç\è\ä�×Ø×Øè:®ÛÖØç\è�ÙOä:æð¶�ÖùÜ76^Ú78MÙOä�çð¯Næeä�â�ãfÚÛÜÛÝ~çeÖØÜÛÙOä>ÆøÝ�æ0å�ÙÛÖØä�Ü,è\ä�ÜÏÖØë ·�ä:æ\ïÝ~×Øä�ÖØâ0ã?ëPÖØè
å�ÜÛÙOä:æeä�Ü�áwè üí�æ0û&åd¨wè\í�æeä�Ü?Õrä�Ö<ä�ÖØÜOä:æ	Ý�æ0í�8�ä�Ü�ÔmÚ^ç\¨�í�ìÛìrä�×ØÚÛÜOÝjå�ëîÝ�æ üí�8�è\ä�Ü$Þ § å�ãOä:æ
÷�ä:æeä�ÖØÜOïû å�â0ãfè�ä�ÖùÜOä�Ý�æeí�8�äYÔ�ÚÛç\¨�í�ìÛìrä�×ØÚ^ÜOÝ�ÙOä�Ü'må�â�ã,©Nä�ÖØç�ÙOä:æf2	í�æeæ0ä�×ØådèeÖFí~Ü�Þ·�í�æ_ÙOä:æ�+�Üfè\ä:æ0çeÚÛâ�ãfÚÛÜÛÝÂÙOä:æV2	í�æ0æeä�×ØådèeÖFí~ÜOä�Ü�ë�Ú78ÂÙÛä:æ�¶�ÖØÜ&6^Ú78�ÙOä�çVg�ä�ç\í~ÜÛådè\í�æ0ç_å�ÚOû¡Ù^ÖFä�Ý�ä�ë�ä�çeç\ä>ïÜÛä�Ü¼¯Næeä�â0ãwÚÛÜOÝ~ç0ÖØÜÛÙOä>ÆøÝ�æ0å�ÙÛÖFä�Üfè\ä�ÜÏÕrä:è\æ0å�â�ã,è\ä:è�©_ä:æ�ÙOä�Ü�Þ�ñ�æ0ÖùÜOú�ÖFì^ÖFä�×ù×Û¨då�ÜÛÜ� \ä�ÙOäMáøè\æ0å�ãÛ×ØådÕ^×Øä�ÜO¨wÚ^ÜOÝ�Öùë
g�ä�ç\í~ÜÛådè\í�æ�ÙÛÚOæ0â�ãjä�ÖØÜOä�Ü�h,ÚÛç\èeÖFä:æe÷�í�æ0Ý~å�ÜOÝ�ä�ÖØÜOä�çfg�ä�ç\í~ÜÛådè\í�æ0çeì^ÖFä:Ý�ä�×Øçðå�Ú^ç\Ý�ä:Ý~×ØÖØâ�ãOä�ÜÏ©Nä:æ0ÙOä�ÜÏ¨då�ÜÛÜ�Þ° ëÎ¶�Æøì¡ä:æ�ÖØë�ä�Üfè�Ý�ä�çeâ0ãÛÖØä�ã,èNÙÛÖFä�ç�ä�ÖØÜ^ëPå�×ØÖFÝ
ÙÛÖØæeä:¨fè�Ü^å�â0ãÙÛä�ëÒ¶�ÖùÜ,Õ^å�ÚÙOä:æ_ñ�æeí�Õrä�Þ § ÚOæ0â�ã±Ù^å�ç�¨då�ï×ùÖFÕÛæ0ÖFä:æ0è\äi2	íwí�æ0ÙÛÖùÜÛådè\ä�ÜÛçj>øç\è\ä�ë�× üåk8�è�ç0ÖØâ0ãPÙ^ÖFäðñ�æeí�Õrä�ÜOìrí~çeÖØèeÖFí~Ü�®�û�üÚOæ_ÙÛÖFä�ÙOä:æVg�ä�ç\í~ÜÛådè\í�æNû�üÚOæ�ëå�ÆøÖØëå�×FäÔ�ÚÛç\Ý~å�ÜÛÝ~çe×Fä�ÖØç\èeÚ^ÜOÝl \Ú^ç\èeÖFä:æeè�©�ÚOæ�ÙOä�®Dç\ä�ãÛæ
Ý�ä�ÜÛå�Ú�Õrä�ç\èeÖùëPë�ä�Ü�Þ § ÖFä�çeäñGí~çeÖFèeÖFí~Ü?©mÖFæ0Ù?ÖØëîû&í~×FÝ�ä�ÜÛÙÛä�ÜÙ^ÚOæ0â0ãÏÙ^ÖFäA2	íwí�æ0ÙÛÖØÜÛådè\ä�Ünm&Zpo + [�orqNÕrä�çeâ0ãÛæ0ÖFä:Õrä�Ü�Þ§ ÚÛæ0â0ã±ÙÛÖFä[h~Ú^ç\èeÖFä:æ0ÚÛÜÛÝ
ÙOä�çVg�ä�ç\í~ÜÛådè\í�æ0ç_©�ÖFæ0Ù�Ù^ÖFä ü+�Õrä:æ0×ùådìÛìrätsPú�ÖFä�ÜOú�- 1 å�Ü±ÙÛÖFä�ç\ä:æ_ñDí~ç0ÖFèeÖFí~Üëå�ïÆOÖØëPå�×¾Þ § ÖFä�çÂÕrä�çeâ0ãOæ0ä�ÖFÕÛè	ëPå�Ü�ÖØëu�¼íøÙOä�×Ø×�ÙÛå�ëPÖØè:®êÙÛåk8¼ÙÛÖØä�ä>ª¡ä:¨wèeÖF÷�ä.áwè\æ�å�ãÛ×ØådÕ^×Fä�ÜÛ¨wÚÛÜÛÝ�Ç�!v<û üÚOæ
Ù^ÖFä
2
ífí�æ0Ù^ÖØÜÛådè\ä�Ünm&ZRo + [�owqNÝ~×Fä�ÖØâ�ã�'mÚ^×Ø×�ÖØç\è:Þ § åÙ^ÖFäÂáwè\æ0å�ãÛ×ØådÕb×Fä�ÜO¨øÚÛÜOÝ Ç��ÖùÙOä�Ü,èeÖùçeâ0ãÏÙOä�ë ¯Næeä�â0ãwÚÛÜOÝ~çeÖùÜøïÙÛä>ÆwÝ�æ0å�Ù^ÖFä�Ü,è\ä�Ü Çe~IÝ�ä�ç\ä:è\ú:è�©�ÚOæ0ÙOä�®¡ëYÚ&8±å�×Øç\í.å�ÚÛâ0ã(ÙOä:æmä>ª¡ä:¨wèeÖF÷�ä�¯Næeä�â0ãwÚÛÜOÝ~ç0ÖØÜÛÙOä>ÆøÝ�æ0å�ÙÛÖFä�Üfè Çe,I�v$å�ÜÙ^ÖFä�ç\ä:æmáwè\ä�×Ø×Øä	Ý~×Fä�ÖØâ0ã�'mÚÛ×ù×¡çeä�ÖØÜ�à Çe,I v m&ZRo + [�oxqV� ¹ mh²wÞØßyqÔ�ÚÛç�ÙOä:æ�¯Nä�ÙÛÖØÜOÝ~Ú^ÜOÝM²wÞØß�ä:æ0Ý~ÖFÕÛè�çeÖØâ�ã.Ù^ÖFämä�ÖùÜOû&å�â�ãOä	¯Nä:æeä�â0ãÛÜwÚÛÜOÝ~çe÷�í�æ0çeâ0ãÛæ0ÖFû&èNûþüÚOæ�ÙOä�Ü.ä>ªrä:¨fèeÖF÷�ä�Ü¼¯_æ0ä>ïâ�ãfÚ^ÜOÝ~çeÖØÜÛÙÛä>ÆwÝ�æ0å�Ù^ÖFä�Ü,è\ä�Ü�ä�ÖùÜOä�ç�û�üÚOæêÙÛÖFä�ñ�æeí�Õrä�ÜO¨�íwí�æ0ÙÛÖØÜÛådè\äfm&Zpo + [�owq¡í�ìÛèeÖØëå�×H \ÚÛçeèeÖFä:æeè\ä�ÜAg�ä�ç\í~ÜÛådè\í�æ0ç:à

Çe,I v m&Z + [&q^��ÇefI&m&Z + [&qrzýÇe~I&m&Zpo + [�owq mh²wÞÍõ{q
§ ä:æ�æeä�×Øä:÷�å�Üfè\äÏñGådæ�å�ë�ä:è\ä:æ�ú�ÚOæ�+mÜfè\ä:æ0çeÚ^â0ãwÚÛÜOÝ?ÙOä:æ�2	í�æeæeä�×ØådèeÖØí~Ü5Öùç\èYÙOä:æ�¯Nä:è\æ0ådÝ�ÙOä:æM÷�ä:¨wè\í�æ0ÖFä�×Ø×Øä�Ü
��æaüí�8�ä ÇefI�v&®OÕrä:ú:ä�ÖØâ0ã^ÜOä:è�ëPÖFè|e,I�v&Þ° ÜJÙÛä�Ü¼ÔmÕÛÕ^ÖØ×ØÙ^ÚÛÜOÝ�ä�Üj²wÞ
�w®r²wÞ ¸ ÚÛÜÛÙ¼²wÞØß ¹ çeÖØÜÛÙjú�ÚÛÜDüå�â0ãÛç\è�ÙÛÖFä}�¼ät8�Ý�æaüí�8�ä�ÜLä>ª¡ä:¨wèeÖF÷�ä:æ�¯Nä:è\æ0ådÝ±ÙOä�ç¯Næeä�â�ãfÚ^ÜOÝ~çeÖØÜÛÙÛä>ÆwÝ�æ0å�Ù^ÖFä�Ü,è\ä�Ü$®�ÙÛÖFª¡ä:æeä�ÜfèeÖFä�×Ø×Øä:æ�¬ÑÖFæ0¨wÚÛÜÛÝ~ç\Ý�æ0å�ÙÂÚ^ÜÛÙYáøâ�ã,©Nä�×Ø×Fä�ÜÛå�ÜÛæeä:Ý~ÚÛÜOÝ~çe×Øä�ÖØç\èeÚÛÜOÝ�ÙÛådæeïÝ�ä�çeè\ä�×Ø×Fè:ÞV�{å�Üjä:æe¨�ä�ÜÛÜfèðãÛÖFä:æNÕ¡ä:æ0ä�ÖFèeç_¿wÚÛå�×ØÖØèeådèeÖF÷Pä�ÖØÜOä�Ý~ÚOè\ä ü+mÕ¡ä:æ0ä�ÖØÜÛç\èeÖØëëYÚÛÜÛÝÂÙOä:æðéêå�çeä:æeì^ådæ0å�ë�ä:è\ä:æëÖFèNÙÛä�ë ¯Næeä�â�ãfÚ^ÜOÝ~çeÖØÜÛÙÛä>Æ¡Þ�¯Nä�ç\í~ÜÛÙOä:æ�ç�Ý~ÚOè�ÖØç\è�ÙÛÖFä�ç\ä ü+�Õrä:æeä�ÖùÜÛç\èeÖØëPë�ÚÛÜOÝYå�ÜÏÙOä�ë ¬�å�â0ãÛç\èeÚ^ëPç\¨�ä:æ0ÜÚ^ÜÛÙ±å�ÜÏÙÛä�Ü.À^å�â>ä:è\è\ä�Ü¼å�ë í�Õrä:æeä�ÜjÚÛÜÛÙ.æeä�â�ã,è\ä�ÜJ¯�ÖØ×ùÙOæ0å�ÜÛÙú�Újä:æe¨�ä�ÜÛÜOä�Ü�®OÙÛÖØä�ÖØÜ.å�×Ø×Fä�ÜjÔmÕÛÕ^ÖØ×ùÙÛÚÛÜOÝ�ä�Ü©mÖFä�ÙOä:æeÝ�ä:Ý�ä:Õrä�Ü(©Nä:æ0ÙOä�Ü�Þ § ä:æN2	ä:æ0Ü(ÚÛÜÛÙ(ÙÛÖFä�ÀÛå�â>ä:è\è\ä�Ü�©Nä:æ0ÙOä�Ü(ÙÛÚOæ0â�ã(ä�ÖØÜOä�Ü(Ù üÚÛÜ^ÜOä�Ü{¯Nä:æeä�Öùâ0ã�®êÖùÜÙÛä�ë ÙÛÖFä	ã üí~â�ãÛç\è\ä�ÜJ¯Næeä�â�ãfÚÛÜÛÝ~çeÖØÜÛÙOä>ÆøÝ�æ0å�ÙÛÖØä�Ü,è\ä�ÜJå�ÚÛû è\æeä:è\ä�Ü$®O÷�í~Ü¼ÙOä�ë�g�ä�ç\èðÙOä:æ�ñ�æeí�Õrä	ådÕÛÝ�ä:Ý�æeä�ÜOú:è:Þ° Ü.ÙÛÖFä�ç\ä:æ�Ù�üÚÛÜÛÜÛä�Ü � Ã�å�ÚOè:�Õrä:í�Õ^å�â0ãfè\ä:èðëPå�ÜjÙOä�Ü±¨w×Øä�ÖØÜÛç\è\ä�Ü.ÙÛÖ«ªrä:æeä�ÜfèeÖFä�×Ø×Fä�Ü¬ÑÖFæ0¨wÚÛÜÛÝ~ç\Ý�æ0å�ÙÚ^ÜÛÙ±Ù^ÖFäÝ�æ�üí�8�è\äMáøâ�ã,©Nä�×Ø×Fä�Þ§ ÖØä)2
í�æeæeä�×ØådèeÖFí~Ü5ú:©�Öùçeâ0ãOä�Ü|ÙÛä�Ü5ñ<ådæ0å�ëPä:è\ä:æ0Ü|©�ÖFæ�Ù�ÜÛå�â�ã|ÙOä�ë�ÖØë ÷�í�æ0ãOä:æ�ÖFÝ�ä�Ü|Ô�Õbçeâ0ãÛÜ^ÖFè\èM²wÞÍõÕrä�çeâ�ãOæ0ÖFä:Õrä�ÜÏ·�ä:æ0û&å�ãOæ0ä�Ü{ÙÛÚÛæ0â0ãOÝ�ä:ûþüÚÛãOæ0è:ÞðÔ�ÕÛÕbÖØ×ØÙÛÚÛÜÛÝ�²wÞØß�ßMÚÛÜ^Ù{²wÞØß�õ±ú:ä�ÖFÝ�ä�ÜLÙÛÖFäYÔmÕ^ãêüå�ÜÛÝ~ÖFÝ�¨�ä�ÖFè�ú:©mÖ«ï



²wÞÍÌwÞ ¶_ÖØÜ76^Ú&8Y÷�í~Ü¼í�ìÛèeÖØçeâ�ãOä�ÜJÃmí~ë�í�Ý�ä�ÜÛÖFèRüådèeçRüå�Ü^ÙOä:æ0ÚÛÜOÝ�ä�Ü ¸ ³
çeâ0ãÛä�Ü5ÙÛä�ë ä>ªrä:¨fèeÖØ÷�ä�Ü5¯Næeä�â�ãfÚ^ÜOÝ~çeÖØÜÛÙÛä>ÆwÝ�æ0å�Ù^ÖFä�Ü,èNe~I v ÚÛÜÛÙ�ÙOä�Ü�éDå�ç\ä:æeì^ådæ�å�ë�ä:è\ä:æ0Ü3~ Ú^ÜÛÙ!ßRÿa-�ûþüÚOæñ�æeí�Õrä
Ô�ò�Ô ¹�¹ ³ ¹�¹ õwÞ

ñ<ådæ0å�ëPä:è\ä:æ ßRÿa-JÚÛÜÛÙe~Ikv ~iÚÛÜÛÙe,Ikv� Ìw®Øß ¸�ó õøß ß�ß��O® ó õøß ¸�¸� ÿfß ¹�� ¹ ® ¹ Ì ¹�¹ ² ßd®Øß�õ ó Ì��K��Öÿ,ß ¹��$� ¹ ® ¹ õ ¹ ³�³ õw®Íõ�²øß�Ì óK��Uÿ,ß ¹�	 ¹ ® ¹�¹~ó õ�� ¹ ® ó�ó ³wß�ß
gðä:Ý�æeä�çeç0ÖFí~ÜÛç\¨�íwätsPú�ÖFä�ÜfèðI ¹ ®Í²��Ûß�õ�� ¹ ®Í² ó õ ¸ ÌÔ�ÜOú�å�ãÛ× § ådè\ä�ÜOì^ÚÛÜÛ¨fè\ä õ�²��f³d² ó õ�²��f³d² ó

µDådÕrä�×Ø×Øä¼²wÞÍõwàL¶�æeÝ�ä:Õ^ÜÛÖØç0ç\äJÙOä:æ±×ùÖØÜOä�ådæeä�Ü3g�ä:Ý�æeä�çeçeÖFí~Ü�ú:©�ÖØçeâ�ãOä�Ü�ÙÛä�Ü!ñ<ådæ0å�ë�ä:è\ä:æ0ÜÈßRÿa-!ÚÛÜÛÙ%e~Ikvç\íR©mÖFä�~�ÚÛÜ^Ù�e,I v Ý�ä�ë�ä�çeç\ä�ÜÏå�ÜjÙOä:æ�ñ�æeí�Õrä�Ô�òðÔ ¹ ³ ¹�¹ õwÞ�¯_ä�ÙÛä�ÚOèeÚÛÜOÝMÙOä:æ�ñ<ådæ0å�ë�ä:è\ä:æ�à��Y®O�8ÚÛÜÛÙK��Y®OKP�8Õrä:ú:ä�ÖØâ0ã^ÜOä�ÜjÙÛÖFä�ÀGÖØè\ì^ådæ0å�ë�ä:è\ä:æ�ÙÛä:æ�×ùÖØÜOä�ådæeä�Ü)gðä:Ý�æ0ä�çeçeÖFí~Ü)�#���������r� ÕÛú:©
ÞøÙOä:æeä�ÜÀOä�ãÛ×Fä:æRÞ

mm-1 (*10� -5)

0.000

0.909

1.818

2.727

3.636
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EHG�`\U>=
x@?BAC?BDFE<AHGJIK?BLMAHGONPLRQ<G 9 4SAUTWV�X _jk N�Y b�Z3; DK[N�\<AHG]AHG_^-[N�Q<LMAHGRL _a` AUYMLMAU\�LJb_[Q<G]\<cdT1c�e�AUD<AgfhNPLMAHGO?iN�^B?*AUDjAU?lk
D<AnmoGRc�pqc�GRLR?*cdD�N�^i?*Lr[NPLts 6 ?BY â \<AUDhE<AHG 4Sc�LR?*AHGOQ�D<edY 1 cdD<sHAUD�LMG_NPLR?*cdDuQvD�EwE<AUT p GRA â \�QvD<edYR?BD�E�A u5x 4y?*AUYMAHG
d Q�YRN�TWT1AUD�\�N�D<e 1 N�D�Dz\�?*AHGCDv? â \�LCE�?*GRA 1 L/e�AHsHAU?*e�L 6 AHGOE<AUD _ E�NFE�?*Ah{ â \�^B?*AHGOAUD�T1AHLR\<c|E<A}D�? â \�L1E<AUD
p GRA â \�Q�D<edYR?iD�E<A u YMcdD�E<AHG_DwE<AUYRYMAUDj~SGON�E�?BAUD�LMAUDuN�^BY�fhA 8 pvNPGON�T1AHLMAHG]^B?*AHb�AHGRL x e ?BD�AJD�Q�TCAHGO?BY â \<A]��D�LMA�k
e�GONPLR?*cdDuE<AHG�fhA 8�6 AHGRLMA/^B?*AHb�AHGRL�N�Q<b�~SGOQ�D�E�E�AHG g N�D�E 6 AHGRLMA 1 AU?BD���AHG 6 AHGRL ` NPGRAUY e GRe�A ` D�?BY x

xFAU?*LMAHG_\�?BD ` AHAU?BD 6 Q�YRYMAUD�� ` AHG 6 [N â \<AUD<A ) A 1 LMA�E�?*A�fhAUYRYRQ�D<e�E<AHG p GRA â \�Q�D<edYO?BD�E<A u e�GON�E�?*AUD�LMAUD x
4yN�Y�{ â \�^B?BAHGRAUD���AHGOb�N�\<GOAUD�Q�D�LMAHGOY â \<AU?BE<AHLgp�GO?BD�sU?*p ` AUE�?BD<e�L/D�? â \�Lgs 6 ?BY â \<AUD�AU?iD<AHG�{|LMGON�\�^BN ` ^BAUD 1 QvD<e
E�Q<G â \F��D�\<cdT1c�e�AUD�?BLr[NPLMAUD�c|E<AHG�E�Q<G â \jAU?BD<A1e�A 1 Gd[Q�TWT�LMAWmoGRc ` AUD<c ` AHG 6 [N â \<A xse Y 6 ?*GOEFN�^BYRcw?BTCT1AHG
E�?*A�{|Q�TCT1A�N�Q�YnE�AHG f cdT1c�e�AUD�?*Lr[NPLRY�[N�D�E<AHGOQ�D�e�Q�DvE�E<AHGC� ` AHG 6 [N â \�AUD 1 Gd[Q�TCT/Q�D<e ` AUYMLR?BTCTnL x 4y?*A
2 cdD<sHAUD�LMGONPLR?*cdD�YOT1AUYRYRQ�D�e m e�A 6 cdD�D<AUD�N�Q�YgE<AHGgfhAUYRYRQ�D�e�E<AHG } ^BQ<c�GRAUYMsHAUD�sU^*A ` AUD�YRE�N�Q<AHGWc�E<AHGgN�Q�Y
E<AHGw� ` YMc�GRp�LR?BcdD�YRT1AUYRYOQ�D<e q ?iYMLgEvNPe�AHe�AUD�Q�D�N ` \�[N�D<ed?*e���cdD�E<AHGh� ` AHG 6 [N â \�AUD<b�c�G_T x 4yN�\<AHG 6 [NPGRA
AU?BD<A [� ` AHGRAU?BDvYMLR?BTCT/Q�D<eys 6 ?BY â \<AUD�E�?*AUYMAUDWfhAUYRYRQvD<e�AUD�N�Q â \WD�Q<G ` AU?vN ` YMcd^BQ<Lopv^BN�D<pvNPG_N�^B^*AU^*AUDW� ` AHGMk
6 [N â \�AUDwsUQ�AHG 6 NPGRLMAUD _�6 N�Y ` AU?qE<AUD ` AHLMG_N â \�LMAHLMAUDumoGRc ` AUD�D�? â \�L�e�AHe�A ` AUD 6 NPG _ E�N1Ev?*AUY ` AU?qe�GRc 8 AUD
m�GRc ` AUD�AU?iD<AUD}e�GRc 8 AUDh�SQ<b 6 N�DvE ` AU?�E<AHG�m�cd^B?*LRQ<G ` AUE<AUQ<LMAHL�\ [NPLMLMA x

�SQ<bo~SGOQ�DvEwE�?*AUYMAHG���D 1 cdT1pvNPLR? ` ?i^B?*L [NPLMAUD 6 ?*G_EwE<AHG d Q�YRN�TCT1AUDv\�N�D<e1s 6 ?BY â \<AUD�E<AHGa4Sc�LR?*AHG_Q�D<edY�k
1 cdD<sHAUD�LMGONPLR?*cdDFQ�D�EuE<AUT p GOA â \�Q�D<edYR?BDvE<A u \�?*AHGy^*AUE�?*ed^B? â \wTC?BL�� `v` ?B^BE�QvD<e�AUD W�xBZYW Q�D�E W�xBZ0b�� Q�N�^B?lk
LRNPLR?*��e�AHsHAU?*e�L x fhN�DjAHG 1 AUD�D�LJ?iD ` AU?BE�AUD�� `�` ?i^BE�Q�D<e�AUDuE�?*A/ed^*AU? â \<AUD�{�LMGOQ 1 LRQ<GRAUD 6 ?BAUE<AHG x �SDFE<AUD
` AUYMcdD�E<AHGOY�N�Q ) [N�^B^B?*e�AUDj{�LMGOQ 1 LRQ<GRAUD 1 N�D�DuTCN�DuN�Q â \uLMGRc�LMs/E�AHG�c ` AUDwe�AUY â \�?B^iE<AHGRLMAUDhmoGRc ` ^*AUTCA�E<AUD
d Q�YRN�TWT1AUD�\�N�D<e1GOA â \�L�edQ<L�D�N â \ 6 AU?BYMAUDa 

��D¡� `�` ?B^BE�Q�D�e W�xBZ0b AHG 1 AUD�D�LCTCN�Dz?BT x�N â \�YMLRQ�TCY 1 AHGOD�E�?*A}\K[c â \�YMLMAh¢SE|k 2 cdD<sHAUD�LMGONPLR?*cdD _ E�?*A
YMAU\<G]Y â \�NPGRb���cdT g AUYML]E<AHG]m�GRc ` A7N ` e�AHe�GRAUD<sHL]?BYML x�2 c�GOGRAUYMpqcdD�E�?*AHGOAUD�EhE�NPsUQ�£vDvE<AHL�TCN�Dj?BT p ?B^BE
W�xBZYW e�AUD�N�Q�?BD7E�?*AUYMAHGt~SGRAUD<sUY â \�? â \�L�s 6 ?BY â \�AUD 2 AHGOD1Q�D�E1E�AUT g AUYML�E�AHGom�GRc ` A�E�?*A�\�[c â \�YMLMAUD xFAHGRLMA
E<AUY p GRA â \�QvD<edYR?BD�E�A u e�GON�Ev?*AUD�LMAUD _76 N�Y�N�Q â \hTWNPLR\<AUTCNPLR?BY â \ 1 c�GRGOA 1 L�?iYML x 4SAHG p AHGRAU? â \hE<AHG�e�G�[c 8 LMAUD
~SGON�E�?BAUD�LMAUDCQvTCY â \v^B?*A 8 L¤YMc�sUQ�YRNPe�AUDWE<AUD 2 AHGOD 6 ?BA¥AU?iD<A�E [Q�D�D<At¦ f N�Q<LH§ x 4y?*AUY>ed?B^BL>DvNPL [Q<GO^B? â \7N�D�N�^*c�e
b [Q�G�E�?*A ` AU?BE<AUD } N â AHLMLMAUD�?BT [N�Q 8 AHGRAUD p AHGRAU? â \hE<AHG�moGRc ` A x

4y?*AUYMA � Q�N�^B?*LRNPLR?*��A [� ` AHGOAU?BD�YMLR?BTWTnQ�D�ezsHAU?*e�L _ E�N 8 AUYj�|?*AU^*��AHG_YMp�GRA â \<AUD�E�?iYML _ E�?BAUYMAUD d Q�YRN�T7k
T1AUD�\�N�D�e�DK[N�\<AHG�sUQ�Q�D�LMAHGOYRQ â \<AUD x �S^B^*AHGOE�?iD<edY7YMcd^B^*LMAhTWN�D�s 6 A â21 Th[N 8 ?*e�AHG 6 AU?BYMAFE�?*A p GRA â \�QvD<edY�k
?BD�E<A u [N�D�E<AHG_Q�D<e�AUD�E<AHGwm�GOc ` AFE�?BGRA 1 L¨[Q ` AHG}AU?BD©?BD�LMAHGRb�AHGRcdT1AHLMGO?iY â \<AUY k AHGOb�N�\<GOAUD ` AUYMLR?BTCT1AUD _ E�N
\�?*AHG ` AU?<D�? â \�LoE<AHGª�ST 6 AHeh[Q ` AHGoE�?*A�D�Q�T1AHG_?BY â \�A���D�LMAHe�GONPLR?*cdD ` AUTj[Q�\�L 6 AHG_E<AUDCT/Q 8 Q�DvECTCN�DWN�Q â \
^*AU? â \�LMAHG>s 6 ?BY â \<AUD e¤) A 1 LMAUD/E<AHG>m�GRc ` AUD<c ` AHG 6 [N â \<AUDJQ�DvEJA â \�LMAUD [��DvE<AHGOQ�D<e�AUDnE<AUY p GOA â \�Q�D<edYR?BDvE<A u
Q�D�LMAHGOY â \�AU?BE<AUD 1 N�D�D x

4y?*AUYMAHG¥��DvYRNPLMs 6 Q�GOE<A�N�^B^*AHG_E�?BD<edY¤?BT g N�\�T1AUD�E�?*AUYMAHGª��G ` AU?*L�Dv? â \�Lo��AHGRb�cd^*e�L _ E�N]AHG¥\�?BD�YR? â \�LR^B? â \
E<AHG ` AHGRAU?*LRY ` AUY â \<G_?*A ` AUD<AUD 2 c�GOGRAU^BNPLR?*cdD¨TC?*L7E<AUD¡IKN�YMAHGOpvNPGON�T1AHLMAHGOD m 2 NPp�?*LMAU^ W�xBZ¥_ W�x¬« Q�D�E W�xdX{q
1 AU?BD<ASD<AUQ<AUDC��D<b�c�GOTCNPLR?*cdD�AUDWT1AU\<G¥^B?*AHb�AHGRL x|\ GRc�LMsUE�AUT 6 [NPGOA�E�?*AUYRAUY k AHGRbN�\<GRAUD�?BD�LMAHGOAUYRYRN�D�L _ EvNJTCN�D
` AU?ªAHGOb�cd^*e�GOAU? â \¨e�AHsHAU?*e�LMAHG 2 c�GRGRAU^BNPLR?BcdD�s 6 ?BY â \�AUD 2 cdD<sHAUD�LMG_NPLR?*cdDzQ�D�E¡E<AUT p GRA â \�Q�D<edYO?BD�E<A u N�Q�b
AU?BDhfhA 8 ��AHGRbN�\<GRAUDw��AHGOsU? â \�LMAUD 1 [cdD�D�LMA _ cd\�D<A]��D<b�c�GOTCNPLR?*cdD}sUQh��AHGO^B?*AHGOAUD x



Z3`P® 2 NPpv?*LMAU^ W�x = Q�N�D�LR?*LRNPLR?*��A��SD�N�^ > YMA]��cdD 2 c�GRGRAU^BNPLR?*cdD�AUD

[mm-1] (*10-4)

0.000

0.150

0.300

0.450

0.600

0.750

0.900

1.050

1.200

-20.36 -10.18 0.00¯ 10.18° 20.36°
X [mm]±

-19.83

-11.81

-3.80

4.21

12.22

20.24
Y

 [m
m

]²

� `�` ?B^iE�Q�D<e W�xBZYW   p AHLMGONPeSE<AUY p GRA â \�Q�D<edYO?BD�E<A u e�GON�E�?*AUD�LMAUD _ e�AUT1AUYRYMAUD/N�DJE<AHG�m�GRc ` A������ `�bc`�`d«�x

[at.%]

1.600

1.624

1.648

1.671

1.695

1.719

1.742

1.766

1.790

-20.30 -9.84 0.62³ 11.09 21.55
X [mm]

-20.30

-11.93

-3.56

4.81

13.18

21.55

Y
 [m

m
]²

� `�` ?B^iE�Q�D<e W�xBZ0b   2 cdD<sHAUD�LMGONPLR?*cdD���cdD@¢SE�´Rµ _ e�AUTCAUYRYMAUD@N�D�E<AHGWmoGRc ` Ah����� `�bc`�`d« TC?*L�E<AHG
fhAHLR\<c|E<A�E<AHG } ^BQ<c�GOAUYMsHAUD<sU^*A ` AUD�YREvN�Q<AHG ` AUYMLR?BTCT/Q�D<e x
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��Q�b�E<AUTÚ~SA ` ?*AHL�E<AHG�TW?*LK4y?*c�E�AUD�^BN�YMAHGOD}N�D<e�AHGOAHe�LMAUD } AUYML 1 [c�GRpqAHGO^BN�YRAHG�?BYML�¢SE�  åo��~æTW?*L�AU?BD<AHGK4ScPk
LR?*AHGOQ�D�edY 1 cdD<sHAUD�LMGONPLR?*cdDg��cdD ` ?BY�sUQ Z¥_dX NPL xèç AU?BD�YMAU\<G¥��AHG ` GRAU?BLMAHLMAUY¥fuNPLMAHGO?BN�^ _ E�N�Y�é 6 ?*A�?BD�êJNPpv?*LMAU^
ë ` AUY â \�GO?*A ` AUDWég?BD�YMAU\<G�edQ<LMAHG�c�p�LR?iY â \<AHGyìyQ�N�^B?*Lr[NPL�\<AHGOe�AUYMLMAU^B^*L 6 AHGOE<AUD 1 N�D�D x

��D�Y ` AUYMcdD�E�AHGRA�E�?*A�AUD�E<í�[N â \<AUD�N�D<e�AHGOAHe�LMA g AUYMcdD�NPLMc�G 1 cdD<£�edQ<GONPLR?BcdD}��AHGOYMp�GO? â \�Lª\<cd\<A e^s sU?*AUD<sHAUD
?BD�ê]cdT ` ?BDvNPLR?*cdD�TC?*L]AU?iD<AHG�edQ<LMAUD¡{�LMGON�\�^ � Q�N�^i?*L [NPL _ ��c�GON�Q�YRe�AUYMAHLMsHL _ E�NPîuEv?*AC��D�GRAHedQ�D<edYRYRLMGON�\�^BQ�D�e
E<AUYG4S?Bc�E<AUDv^BN�YMAHGOY�TC?*LWE<AUTÏfwc|E<AUD���cd^BQ�T1AUD@E<AUY�IKN�YMAHGOY [Q ` AHGO^BNPe�AHGOL 6 AHG_E<AUD 1 N�D�D x } [Q<GgAU?BD<AUD
A s sU?*AUD�LMAUD�I�N�YMAHG ` AHLMGO?*A `v6 ?*GOE 6 AU?*LMAHGO\�?BD¡AU?iD 1 ^BAU?BD<AHG } c 1 Q�YREvQ<G â \vT1AUYRYMAHG ` AUDK[c�LR?Be�L x 4yN}ïMAUE<c â \
f c â \v^*AU?BYMLRQ�D�edYRE�?*c|E<AUD�^BN�YRAHGC\<cd\<A�ðòñDxFAHGRLMAFN�Q<b 6 AU?BYMAUD m ðòñ�ó Z3`�`�qÊ_ b�cd^*e�L�EvNPGON�Q�Y�AU?BD<A 1 Q<GRsHA
g Nrô�^*AU?Bed\�^-[N�D<e�A mõ�ö�÷øZPx X¤TCTÇb_[Q<G�ù ö�÷�«¥`�`>ú T q_x

�ST e^s sU?*AUD<sH��AHGO^BQvYMLMA�E�Q<G â \1AU?BD<AUD 1 ^*AU?BD<AUD [� ` AHGO^BNPp�pvb�N 1 LMc�G>sUQ1��AHGOT1AU?BE�AUD _ YMcd^B^BLMA�E�?*A�� ` YMc�GRp<k
LR?*cdD�YR^û[N�D<e�A�b_[Q<GyE�?*A��SD<GRAHedQ�D�edYRYMLMGON�\�^iQ�D<eWQ�D�e�AHb�[N�\<GyE<AUDhed^*AU? â \�AUD xFAHGOLS\�N ` AUD x 4SN�\�AHGy?iYML Z NPL xèç
E<c�LR?*AHGRLMAUYy¢SE�  åo��~áD�? â \�LSE�?*A ` AUYRLMAIx�N�\�^�N�^BYS^BN�YMAHGON 1 LR?*��AUY]fhNPLMAHG_?BN�^�?iDwAU?BD<AUTÚTC?*L 4y?*c�E�AUD�^BN�YMAHGOD
N�D<e�AHGRAHe�LMAUD } AUYML 1 [c�GRpqAHGO^BN�YMAHGS?BD}AUD�E<í�[N â \<AUD�N�D�e�AHGRAHe�LMAHG�ê]cdD�£�edQ<GONPLR?*cdD x

üqQvDK[N â \�YRL 6 Q<GOE�AJ��AHGOYRQ â \�L _ E�?BA�¢�E<k-ê]cdD<sHAUD�LMGONPLR?*cdDj?BDw¢SE�  åo��~ýsUQuAHGO\K[cd\<AUD x �S^B^*AHG_E�?BD<edY 6 NPG
AUY ` ?BY1sUQ�T h N�\<G «¥`�`�` N�Q<b�~SGOQ�D�E�E<AHG�QvD�LMAHGOY â \�?*AUEv^B? â \�AUD��tLMcdT1GON�E�?BAUD�E<AHG}¢�E<knQ�D�E�å�kþ��cdD<AUD
Y â \ 6 ?*AHG_?*e _ ¢SE�  åo��~©TC?BL�AU?iD<AHG 6 AUYRAUD�LR^B? â \1e�G [c�î�AHGOAUDC¢�E<k-ê]cdD<sHAUD�LMGONPLR?*cdDWN�^iY Z¥_dX NPL xèç \<AHGRsUQvYMLMAU^B^*AUD x

IKAUE�?*ed^B? â \�Ev?*A�~yGOQ<p�pqAW��cdD�~]NU��GO?B^*c���? â AHL1N�^ x 9 ~]NU�<V ®�;�` AHGO? â \�LMAHLMA Z V�V ® [Q ` AHG7¢�Ea  åo��~ãTC?*L
AU?BD<AHGJ¢SE|k-ê]cdD<sHAUD�LMGONPLR?*cdD���cdD ®7_¬« NPL xèçgx �S^B^*AHGOE�?iD<edY�T/Q<î�LMA ` AU?¤E<AHGJê]G_?BYMLRN�^B^*sUQ â \�LSN�Q<bªAU?BD } ^BQ<îPk
TC?*LMLMAU^qsUQ<Gd[Q â21 e�AHe�GO? ) AUD 6 AHGOE�AUD _{6 N�Y�sUQgAU?BD�AHG 6 AUYMAUD�LR^B? â \}e�AHGO?BD<e�AHGRAUD}�SQ�Y ` AUQ<LMAy?BT k AHGRed^*AU? â \}sUQ<G
R sHc â \<GON�^iY 1 ?*kûfwAHLR\<c|E<A]b_[Q�\<GRLMA x

�STÿE�?BA 1 cdT1pv^B?BsU?*AHGRLMA�üqQ â \�Lu��cdDò\�c â \�E<c�LR?*AHGRLMAUT:¢�Ea  åo��~àsUQòQ�T1e�AU\<AUD _>6 Q<GOE<AUD�N�D�E<AHGRA
x@?BGRLRYRTCNPLMAHGO?iN�^B?*AUD]b_[Q<GKE�N�Y�¢�AHc|E<ô|T7kþ��cdDJAUD�L 6 ? âE1 AU^*L _ E�?*A¤A ` AUD<bN�^B^BY 1 [Q<GRsHAHGOAª� ` YMc�GRp�LR?BcdD�YR^-[N�D<e�AUD]N�Q�bik
6 AU?iYMAUD x|e ?BD p AU?BYMp�?*AU^�E�NPb_[Q<GK?BYMLa¢SE�  å k ��� x fu?*LKEv?*AUYMAUT�fuNPLMAHGO?BN�^�AHGRGRAU? â \�LKTWN�D�� ` YMc�GRp�LR?BcdD�YR^-[N�D<e�AUD



Z3`hW êJNPpv?BLMAU^ b�x ¢SE�  åo��~ TW?*LtAU?BD<AHGy4Sc�LR?*AHGOQvD<e1��cdD « NPL xèç
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[mm-1] (*10-4)

0.000

0.250

0.500

0.750

1.000

1.250

1.500

1.750

2.000

-24.53 -19.76 -15.00 -10.23 -5.47
X [mm]±

-9.447

-5.699

-1.952

1.796

5.543

9.291
Y

 [m
m
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-26.40 -21.57 -16.73 -11.90 -7.07
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-9.379

-5.631

-1.884

1.864

5.611

9.359

Y
 [m

m
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m�GRc ` A]����� ZYX¥`�`d« /���cdT p cdQ�^BAHAUD�E<A 1_x



Z�Z3` êJNPpv?BLMAU^ b�x ¢SE�  åo��~ TW?*LtAU?BD<AHGy4Sc�LR?*AHGOQvD<e1��cdD « NPL xèç

���$T U���! 6 �K!��V ' ��	��!���WX�K�Y:�	���[Z#!��]\#�&��^�\ ;`_ ��!��
4y?*A7¢SE|k-ê]cdD<sHAUD�LMGONPLR?*cdDjQ�D�EuE<AUYRYMAUDuG�[N�Q�TW^B? â \�A k AHGRLMAU?B^BQvD<eg?iDhE<AHGym�GRc ` A 6 Q<GOE<A/E�Q<G â \ufhAUYRYRQ�D�e
E�AHG } ^BQ<c�GRAUYMsHAUD�sU^*A ` AUD�YRE�N�Q<AHG]E<AUYJc ` AHGOAUD�IKN�YMAHG_D�?*��AUN�Q�Y ` AUYMLR?iTCT�L x 4yN�Y e GRe�A ` D�?BYyE<AHGnfhAUYRYRQ�D�e
?iYML�?BD�� `�` ?B^BEvQ�D<e b�xdX E�NPGRe�AUYMLMAU^B^BL x

x@?*A ` AU?�ïMAUE<AUT ¢�Ea  åo��~ºê]GO?BYRLRN�^B^oTC?BLnE�Q<G â \<e�A ` c�e�AUD<AHGW~SGRAUD�sUY â \�? â \�L/?BYRL/?BD¨E<AHG1fh?BLMLMA}E�AHG
êJAHGODFTC?*L]E<AUQ<LR^i? â \F\K[cd\�AHGRAHGJ¢�E<k-ê]cdD<sHAUD�LMGONPLR?*cdDFsUQ�YRAU\<AUD x fh?BLJ��Q�YOD�N�\�T1A1E<AUYJêJAHGOD�Y]YR?BDvE 1 AU?*k
D�A 6 AU?BLMAHGRAUDFe�G�[c�î�AHGRAUD¨ê]cdD<sHAUD�LMGONPLR?*cdDvYRY â \ 6 N�D 1 QvD<e�AUD�N�Q�YRsUQ�TCN â \�AUD x fuN�D�AHG 1 AUD�D�L 6 ?*AUE<AHG�E�AUD
p AHGRAU? â \�E<AHG 1 cdD<sHAUD�LMGO?BY â \<AUDOx�N â \�YMLRQ�TCYOYMLr[c�GOQ�D<e�AUD _ E<AHG ` AHGOAU?*LRYt?BD}E<AHG�fwAUYRYOQ�D<e1E<AHG p GRA â \�Q�D<edY�k
?iD�E<A u e�GON�E�?*AUD�LMAUD�sUQFYMAU\<AUD 6 NPG x 4y?*AUY]?BYRL�AU?BD 6 AU?*LMAHGRAUY p AU?BYRpv?*AU^�b_[Q�GyE�AUD�?iD�� ` Y â \�D�?*LML W�x�® N�D<e�A�k
E�AUQ<LMAHLMAUD�üqQvYRN�TCT1AUD�\vN�D<e7s 6 ?BY â \<AUD�¢�E<k-ê]cdD<sHAUD�LMGONPLR?*cdDhQvD�E p GRA â \�Q�D<edYR?iD�E<A uqx

Iª[NPî�L7TCN�D�Ev?*AWê]AHGOD�GRAHed?*cdD ` AU?�E�AHG/�SQ�Y 6 AHGRLRQ�D<euQ�D ` AHGd[Q â21 YR? â \�LR?*e�L _ YMchAHG_\K[N�^*LnTWN�D�N�^BY7fh?BL�k
LMAU^ 6 AHGRL�E<AHG�¢�E<k-ê]cdD<sHAUD�LMGONPLR?*cdDhE�AUY�GRAUYMLR^B? â \<AUD�ê]G_?BYMLRN�^B^BY¥AU?BD�AUDDxFAHGRL���cdD «�_�` NPL xèç b_[Q<G�E�?*AJmoGRc ` A
��cdT p cdQ�^BAUN�D<b�N�D�e}QvD�E���cdD «�_BZ NPL xèç b_[Q<G]E�?BA/moGRc ` An��cdT p cdQ�^BAHAUD�E<A x 4y?*AUY ` AUE<AUQ<LMAHL _ E�NPîwTWN�D
\v?BD�YR? â \�LR^i? â \}E<AHG�ê]cdD�sHAUD�LMGONPLR?BcdDhYMAU\<G�\<cdT1c�e�AUD<A�êJGO?BYMLRN�^B^BAyN�QvY�E�?*AUYMAUT p cdQ�^BA]AHGO\�N�^*LMAUD 6 ?*GOE x
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� `�` ?B^iE�Q�D<e b�xdX  h¢�E<k-ê]cdD<sHAUD�LMGONPLR?*cdD�E<AHG�m�GRc ` A������ ZYX¥`�`<Z¥_�` AUYMLR?BTWT�LCE�Q�G â \�fhAUYRYRQ�D�e�E<AHG
} ^BQ<c�GOAUYMsHAUD<sU^*A ` AUD�YREvN�Q<AHG�E<AUY�c ` AHGRAUDwI�N�YMAHGOD�?*��AUN�QvY x



b�xdX�x {|p5A 1 LMGON�^*A]� ` \K[N�D<ed?Be 1 AU?*L�E<AHG�� ` YMc�GRpvLR?*cdD Z�Z�Z

���$b c��0� 4 �V 'ed �[fgW#�h%' !����	� 4 �K�$i\#�&VifgW��j� Vk��:�N��!
4y?*A1êJQ<GR��AUD<b�c�GOTºE<AHG]YMpqA 1 LMGON�^*AUD�� ` \�[N�D<ed?*e 1 AU?*L]E<AHG]� ` YMc�GRp�LR?BcdDuYMcd^i^*LMA 1 AU?iD<A1� ` \�[N�D<ed?*e 1 AU?*LS��cdD
E<AHGs4Sc�LR?*AHGOQvD<edY 1 cdD<sHAUD�LMGONPLR?*cdD�sHAU?*e�AUD x IaAUE�?Bed^B? â \¡E�?BA}m�AUN 1 \K[cd\<A�[N�DvE<AHGRL1YR? â \zAUD�LRYRp�GRA â \�AUD�EzE<AHG
~y^*AU? â \�QvD<e�AUD ®<xdW Q�D�E ®<x b TW?*L�E<AHGªêJcdD<sHAUD�LMG_NPLR?*cdDmlkn	o x �SQ<ba~SGOQ�DvE1��cdD f ?BD 6 AU?BYRAUD1AU?BD<AUY�êJGO?BYMLRN�^B^*k
\<AHGOYMLMAU^i^*AHGOY�N�Q�Y R \�?BDvN 9�R N�Y `�`¥; _ E<AHG�AU?BD�A k AHG ` GRAU?BLMAHGOQ�D<e�E�AHGª� ` YMc�GRp�LR?BcdD7��c�G¥N�^B^BAUT ?BDCE�AUT b [Q<GoE�?*A
��D�GRAHedQ�D<e7TC?*L 4y?*c�E�AUD�^BN�YMAHGOD�?BD�LMAHGRAUYRYRN�D�LMAUDw{�pqA 1 LMGON�^ ` AHGOAU? â \�Q�T ë ` ë D�T ` AHc ` N â \�LMAHL�\�NPL _{6 Q<GOE<A
E�?*AUY�e�AUDvN�Q<AHGC[Q ` AHGRp�Gd[Q<b�L x

4yNPsUQ 6 Q<GOE�AJE�N�Yy{|p5A 1 LMGOQ�TÇAU?BD<AHG Z NPL xèç E<c�LR?*AHGRLMAUD�¢SE�  åo��~ám�GRc ` AX/¢�G x ����� ` V `�`hX;1 sUQ�T
k AHGRed^*AU? â \�\<AHG_N�D<e�AHsHc�e�AUD x 4y?*A���pvpvNPGONPLMAUN�Q<í�[cdYOQ�D<e�E<AUY�{|p5A 1 LMGRcdT1AHLMAHG_Y ` AHLMGOQ<e ` AU? ` AU?BE<AUD]fwAUYOYRQ�D|k
e�AUD�AU?BD<A xFAU^B^*AUD�sUN�\�^ x 4y?*Aye�AUT1AUYRYMAUD�AUDh{�pqA 1 LMGRAUD 6 Q�GOE<AUD�sUQ�T k AHGRed^*AU? â \wN�Q<baed^*AU? â \<A]m�AUN 1 \�[cd\<AUD
D<c�GOTC?BAHGRL x

4yN�Y e GRe�A ` D�?iY]?BYMLJ?BD�� `�` ?i^BE�Q�D<e b�x�® E�NPGOe�AUYMLMAU^B^*LH  e Y 1 cdD�D�LMA 1 AU?iD<AWYMpqA 1 LMGON�^*A k AHG ` GOAU?*LMAHGOQ�D<e
E<AHG�� ` YMc�GRpvLR?*cdD�?BD�E<AUTÇQvD�LMAHGOYOQ â \�LMAUD�{�pqA 1 LMGON�^ ` AHGRAU? â \gb�AUYMLMe�AUYRLMAU^B^*L 6 AHGOE<AUD x

4yNwE�N�YnfhNPLMAHGO?iN�^oN�Q�Y R \�?BD�N}D�? â \�L�sUQFAU?BD<AUT k AHGOed^*AU? â \vYMLMAUYML�e�AU^i?*AHb�AHGOL 6 AHGOE�AUD 1 cdD�D�LMA _�1 N�D�D
TCN�D�D�Q<Ga��AHG_TnQ<LMAUD _ EvNPî�E�?*A�E<c�GOL ` AHc ` N â \�LMAHLMA k AHG ` GRAU?*LMAHGOQvD<e�E�Q<G â \]AU?BD<AoAHGO\ [cd\�LMA k AHGOQ�D<GOAU?BD�?*edQ�D�e
e�AHe�AUD¤[Q ` AHG�E�AUT Z NPL xèç E<c�LR?BAHGRLMAUDufuNPLMAHGO?BN�^���AHG_Q<GOYRN â \�L 6 ?*GOE x
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Wellenlänge / µm� `v` ?B^BE�QvD<e b�x�®  ]{|p5A 1 LMGON�^*AUD�� ` \ [N�D<ed?*e 1 AU?BLyE�AHGy� ` YMc�GOp�LR?*cdD�?BT p AHGOAU? â \j��cdD b�bc`g` ?BY ë ®h` D�T
��cdD�E<AHGnm�GRc ` AW����� ZYX¥`�`<Z /ê]cdD�sHAUD�LMGONPLR?BcdD�  « NPL xèçm1 Q�DvEjAU?BD<AHG Z NPL xèç E<c�LR?BAHGRLMAUD�¢SE�  åo��~
m�GRc ` A)/����� ` V `�`hX;1 ?iTàE�?*GRA 1 LMAUD k AHGRed^BAU? â \ x 4y?*A�{|p5A 1 LMGRAUD 6 Q<GOE<AUDzN�Q<byed^*AU? â \<Ahm�AUN 1 \K[cd\<A
D<c�GOTC?BAHGRL x
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��� , c�� ' !#!AZ#!�� ���	!�\mZ 6 �	�&Vjj� 2 ���#�0� d W�V:�&���AZ#!��
� `�` ?i^BE�Q�D<e b�xdW sHAU?Be�L�E�?*A"O�? â \�LRQ�D<e]E<AHG f N�Q<p�LRYMp�N�D�D�QvD<edYRN â \vYMAUD7Q�D�E/� `�` ?B^BE�Q�D�e b�x XSE�?*A 4S? ) AHGRAUD�s
E�AHG p GRA â \�Q�D<edYR?iD�E�?*sHAUYtb_[Q<G�c�GOE<AUD�LR^B? â \<AUD�Q�D�E�N�Q�î�AHGRc�GOE<AUD�LR^B? â \<AUDu{�LMGON�\v^ x

fhN�D�AHG 1 AUD�D�LK?BDJ� `�` ?B^iE�Q�D<e b�xdW E�?*AoV `;p {�ô�TWT1AHLMGO?*A¤E<AHG�O�? â \�LRQ�D<e�E<AHG f N�Q<p�LRYMpvN�DvD�Q�D�edYRN â \�YRAUD
?iD p AHsUQ<ejN�Q<b�E�N�Y 1 NPGRLMAUYO?BY â \�A�ê]c�c�GOE�?BDvNPLMAUD�YMô|YMLMAUT x 4y?*AUYnAUD�LRYMpvGO? â \�L�AU?iD<AHGnGOc�LRNPLR?*cdD�YRYMô|TCT1AHLMG_?lk
Y â \<AUD k AHGRLMAU?B^BQ�D�ehE<AHG f N�Q<p�LRYRpvN�D�D�Q�D<edYMGO? â \�LRQ�D<e x 4y?*AgE<GRAU?*s�[N�\v^B?*e�A�{�ô|TCT1AHLMGO?BAC?BD�E<AHG�4S? ) AHGRAUD�s
E�AHG p GOA â \�Q�D<edYR?BDvE�?*sHAUYm/� `�` ?B^BEvQ�D<e b�x X 1 \�NPLJ?B\<GOAUDF��GOYRp�GOQ�D<e}?BDFE<AHGXq Z�Z�ZJr üqQ â \�LMGO? â \�LRQ�D<e�E<AUY
êJGO?BYMLRN�^B^iY x

��Q�Y¥AU?BD�AHG � Q�N�D�LR?*LRNPLR?*��AUD}�SD�N�^*ô|YMA�AHG_\K[N�^*LtTCN�D «6=O«s? Z3`6587 N�^iYtfuN u ?BTCN�^ 6 AHGRLtE<AHGP4S? ) AHGRAUD�syE�AHG
p GRA â \�QvD<edYR?BD�Ev?*sHAUYt?BD�E<AHG�ê]AHGOD�GRAHed?*cdD x �SQ<î�AHGO\�N�^ ` E�AUY�ê]AHGOD�Y�?BYRLtEv?*A>4S? ) AHGRAUD�syE�AHG p GRA â \�Q�D<edYR?iD|k
Ev?*sHAUY�YMc�edNPG�AU?BD<An~SG�[c�î�AUD�c�GOE�D�Q�D<e 1 ^*AU?BD<AHGA/ Z>=M®<?�Z3` 58C 1_x

4S?BA�xFAHGOLMA _ e�AUT1AUYRYRAUDFN�DjAU?BD<AUT Z NPL xèç E<c�LR?*AHGOLMAUDF¢�E�  åo��~3ê]GO?BYMLRN�^i^KedQ<LMAHGnì]Q�N�^B?*Lr[NPL _ ^B?BAHe�AUD
?iT ed^*AU? â \<AUD p AHGRAU? â \� ofhN�Dg£vDvE<AHL «t?�Z3` 587 ?iDWE<AHG�ê]AHGOD�GRAHed?*cdDgQ�D�E�X ?rZ3` 58C N�Q<î�AHGO\�N�^ ` E<AUYtê]AHGODvY x

4S?BAUYMA xFAHGRLMA ` AUYML [NPLR?*e�AUD _ E�NPîSE�?*AoYRpvN�D�D�Q�D<edYR?BDvE�Q<sU?*AHGRLMA]4Sc�p�pqAU^ ` GOA â \�Q�D<e�E<AHG « NPL xèç E<c�LR?*AHGRLMAUD
êJGO?BYMLRN�^B^BAC��AHGRed^*AU? â \ ` NPG7TW?*LnE<AUDFxFAHGRLMAUDzE<AHG Z NPL xèç E<c�LR?*AHGRLMAUD¡ê]GO?iYMLRN�^B^*AW?iYML x e Y/YRcd^B^oN�D¡E�?*AUYRAHG
{|LMAU^B^*A�N�Q â \�Y â \�cdDCN�Q<bqêJNPpv?*LMAU^ ë xdX ��AHG 6 ?*AUYMAUD 6 AHGOE<AUD _h6 c]e�AHsHAU?Be�L 6 ?*G_E _ E�NPîJE�?*A�\<cd\�AUDMxFAHGRLMA�E�AHG
4y? ) AHGRAUD<s7E<AHG p GRA â \�Q�D<edYO?BD�E�?*sHAUYyD�N â \jE<AUTã��QvY ` cd\<GRAUDw��cdD�{|Lr[N ` AUDjD�? â \�LST1AU\�GSsUQ ` AHc ` N â \�LMAUD
YO?BD�E x 4SN�Y ` AUE<AUQ<LMAHL _ E�NPî�TCN�D ` AU?�moGRc ` AUD _ E�?BAt?iD1AU?BD<AUT I�N�YMAHGoAU?iD<e�AUYMAHLMsHL 6 AHGOE<AUD _ ��cdD 1 ^*AU?BD�AHGRAUD
xFAHGOLMAUDhN�^BY Z>=M®�?dZ3`658C N�Q�YMe�AU\�AUD 1 N�DvD x



b�x�®<x {|pvN�D�D�Q�D<edYR?BDvE�Q<sU?*AHGRLMA 4Sc�p�pqAU^ ` GRA â \�Q�D�e Z�ZYX
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� `v` ?B^BE�QvD<e b�x X� y4y? ) AHGOAUD<s/E�AHG p GRA â \�Q�D�edYR?BD�E�?BsHAUY _ ��AHG_Q<GOYRN â \�L]E�Q<G â \�{|pvN�D�D�Q�D<e�AUDhN�QvYMe�AU\<AUD�E
��cdTÊê]AHG_D�E<AHG�m�GOc ` AJ����� ZYX¥`�`<ZPx
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� `v` ?B^BE�QvD<e b�xdW  XO�? â \�LRQ�D<ejE<AHG f N�Q<p�LRYRpvN�D�D�Q�D<edYRN â \�YMAUDu/ p 1Ê_ ��AHGOQ<GOYON â \�L7EvQ<G â \z{�pvN�DvD�Q�D�e�AUD
N�Q�YMe�AU\<AUDvE}��cdTÊê]AHGODhE<AHG�m�GOc ` A]����� ZYX¥`�`<ZPx
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���$v fgW��j� Vk����	��!�� 4 �A�&w 6 �N�"!� 8 %Z�Vi\m�N�yxz���	�����N��!��8{u� d	d �K! d %' !����
4y?*A�fhAUYRYRQvD<e�E<AHGo� ` YMc�GOp�LR?*cdD�YM��AHG_^BQ�YMLMA ` AU?<E<AHG e TC?BYRYR?BcdD�Y 6 AU^B^*AUD�^-[N�D�e�Ao��cdD Z3`hW ® D�T AHGRb�cd^*e�LMA�TW?*L�k
LMAU^iY]E<AUY]� ` YMc�GRp�LR?*cdDvY 1 N�^Bc�GO?BT1AHLMAHGOY x 4yN�\<AHG 6 Q<G_E<A/Ev?*ACfwAUYRYOQ�D<e�TC?*L]E<AHGJmoGRc ` A7����� ZYX¥`�`hX�_ Ev?*A
N�Q â \Cb [Q<GoI�N�YMAHGRA u pqAHGO?BT1AUD�LMA ` AU?�\<cd\<AUDC�SD<GRAHedQvD<edYR^*AU?BYRLRQ�D<e�AUD ` AUD�Q�LMsHL 6 Q<GOE�A _ E�Q<G â \<e�AHb [Qv\<GRL x 4S?BA
moGRc ` AUDF����� ZYX¥`�`<Z Q�D�EF����� ZYX¥`�`d« AU?*edD<AUD�YR? â \�N�Q<b�~yGOQ�D�EF?B\�GRAUYye�GRc�î�AUD:4yQ<G â \�T1AUYOYMAHGOYJD�? â \�L
sUQ�G p AUYMLR?BTWTnQ�D�e�E<AHG k AHGO^BQ�YMLMA/?BTÚêJN�^*c�GO?BTCAHLMAHG x 4yNgmoGRc ` A������ ZYX¥`�`hX N�QvY�E<AUT ed^*AU? â \<AUD p cdQ<k
^BACYMLRN�TCTnL 6 ?*ACE�?BA7N�DvE<AHGRAUD�moGRc ` AUD _ ?BYMLJE�Nr��cdD�N�Q�YRsUQ<e�AU\<AUD _ E�NPîhE�?*A k AHGO^iQ�YMLMACb_[Q<GJN�^B^*A1moGRc ` AUD
?iE<AUD�LR?iY â \�YR?iD�E x

4S?BA k AHG 6 AUD�E�Q�D�eJAU?BD<AHGt^-[N�D<e�AHGRAUD�m�GRc ` A�sUQ�G p AUYMLR?BTWTnQ�D�e�E<AHG k AHGO^BQ�YMLMAS?BYMLoYRc�edNPG¥��cdD k c�GRLMAU?B^ _
EvN1\�?*AHGOE�Q�G â \}E<AHG�GOAU^BNPLR?*��A } AU\�^BAHG 1 ^*AU?BD<AHG 6 ?*G_E x

4�AHG�� ` YMc�GOp�LR?*cdD�Y 1 c�A}|CsU?*AUD�L&~�� ` AU?|E<AHG|xFAU^B^BAUD�^-[N�D<e�A Z3`hW ® DvT 6 ?*GOE/E�N�TC?*L ` AUYMLR?BTCTnL�sUQm~�� ÷/ `S=2`P® ë6� `S=2`�`d«;1MçÑâ T 5:9 x 4y?*AUYMAHGQxFAHGRL�^B?BAHe�LaAHL 6 N�Y�[Q ` AHG�E<AUD k AHGO^BQvYMLMAUDJ��cdD0/ `S=2`d« � `S=2`�`d«;1Mç�â T 5:9 _
Ev?*Ayb_[Q<G�AU?iD<AUD�edQ<LMAUD Z NPL xèç E<c�LR?*AHGOLMAUDw¢�Ea  åo��~ ê]G_?BYMLRN�^B^5e�AUT1AUYRYRAUD 6 Q<G_E<AUD x

\ GRc�LMsUE�AUTÙYR?BDvEzE�?*A�ê]GO?BYRLRN�^B^*��AHGO^BQvYMLMA���cdD « NPL xèç ¢�E�  åo��~ ?BTCTCAHGCD<c â \�D�?BAUE<GO?*e�e�AUD�Q�e�b [Q�G
AU?iD<AUD}A}|CsU?*AUD�LMAUDhI�N�YMAHGMk p AHLMGO?*A ` ?BT k AHGRed^*AU? â \wsUQuE<AUD}e�AUYRN�TnLMAUD�O�AUYMcdD�NPLMc�GR��AHG_^BQ�YMLMAUDw?iT p AHGRAU? â \
��cdD `{_BZ é `{_¬«Wç}x
��� + � ' ���KVk� ' V ' ���4��&V
4y?*A e GRe�A ` Dv?BYRYMA�E<AHGªc�p�LR?BY â \<AUD R \�NPG_N 1 LMAHGO?iYR?*AHGOQ�D�ey\vN ` AUDCAHGRe�A ` AUD _ E�NPînE�?*A�ê]GO?iYMLRN�^B^ � Q�N�^B?*Lr[NPL>E<AUY «
NPL xèç E<c�LR?*AHGOLMAUDh¢SE�  åo��~ýN�Q<b>ed^*AU? â \�AUT ¢S?*��AUN�Q 6 ?*AJ��cdD Z NPL xèç E<c�LR?*AHGRLMAUTÚfhNPLMAHGO?iN�^�^B?BAHe�L x ¢SN â \
E�AUD e GRe�A ` Dv?BYRYMAUDgN�Q�Y�êJNPp�?*LMAU^ W YMcd^B^*LMAUD}YR? â \�E�NPGON�Q�YtA ` AUD�YRc/edQ�LMAqxFAHGRLMAJb_[Q<G�E�?*A]IKN�YRAHGRpvNPGON�T1AHLMAHG
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éj����� Z�Z}¤J¤ ã�?BDFE�AHGn�SQ�YMedN�D<edYMpvGRc ` AC����� Z�Z}¤J¤<ZPx üqQ<Gn�SG_?*AUD�LR?BAHGOQ�D<e�?BYML]AU?iD��t?B^BEFE<AHG/ê]cdD<sHAUD|k
LMGONPLR?*cdD�YOT1AUYRYRQ�D�ewE<AHGJm�GRc ` AC����� Z�Z}¤J¤<Z Q�D�LMAHGO^*AHe�L x �yN�TC?BL]AHGN��AUD�D�L�TCN�D�N�Q â \FedQ<L}��E�NPîhm�GOc ` A
����� Z�Z}¤J¤ ã7AU?BD}{�cdD�E<AHGOb�N�^B^vE�NPGOYMLMAU^B^BLH ä�y?*AUYMASm�GRc ` A�AUD�LR\K[N�^BLoAU?BD<AUD Î AU?i^vE<AUY"¢�N â \�YRLRQ�TCY-��AHGODvY x ��Q�b
~SGOQ�DvE�AUTCpv?*GO?BY â \<AHGs�yNPLMAUD�b�AHGRLR?*e�AUD�N�^B^*A]ê]G_?BYMLRN�^B^B\�AHGOYMLMAU^B^*AHG¥N�Q�Y�E�?*AUYRAUT3~yA ` ?*AHLs��AU?BD<A]I�N�YMAHGOYML [N ` A x�y?*ASmoGRc ` A������ Z�Z}¤J¤ ã���Q�GOE<A�N�Q�Y¥E�?*AUYRAUT N�D<e�A ` ^i? â \gQ�D<e�AHAU?*edD�AHLMAUD�ê]AHG_D<e�A ` ?*AHL�e�AHb�AHGRLR?*e�L}�<Q�TáE�?*A��GRbN�\<GOQvD<e�AUD�E<AHG Ë�AHGOYMLMAU^B^BAHG�N�DhËSN�D�E���cdDhfhAHîJ�ªAHGOLMAUDhsUQz[Q ` AHGOp�Gd[Q<b�AUD x�y?*A���GRe�A ` Dv?BYRYMA/E<AHGyfhAUYRYRQvD<e�AUDjYR?BD�Eu?BD Î N ` AU^B^*A ë xBZ sUQ�YON�TCT1AUD<e�AHbNPî�L x ��D�{�LMAU^B^BAnE<AHGJ{�LRN�D|k
E�NPGOE�N ` �¥AU? â \�Q�D<e���?*GOEF\�?*AHGJEv?*A1GRAU^BNPLR?*��A}{�LRN�D�E�NPGOEvN ` �¥AU? â \�Q�D<e L M ��N�^BYMchE�AHG/ìyQ<c�LR?*AUD�L�N�Q�Y7{�LRN�D|k
E�NPGOE�N ` �¥AU? â \�Q�D<eWQvD�Ewfh?BLMLMAU^Ð�ªAHGOL}��N�D<e�AHe�A ` AUD x �yNPGON�Q�Y�AHG	��AUD�D�L�TCN�DhYMAU\�G�edQ<L�E�?BAAË�cdT1c�e�AUDv?*Lr[NPL
E<AHG�moGRc ` AJ?BD�E<AUT ïMA}�ªAU?i^B?*e�AUD�m>NPGON�T1AHLMAHG x

{�c¡Y â \Ñ�tN�D���Lgs x � x E�?*AuDvN â \©E<AHG�¡>^BQ<c�GRAUYMsHAUD�sU^*A ` AUD�YRE�N�Q<AHG_T1AUYRYRQ�D�e ` AUYMLR?BTCTnLMA�Ì¤AHGOLMAU?B^BQ�D<e
E<AUY�¢SE|kþ��cdD�Y�QvTå�ªAUDv?*e�AHG�N�^BY Zrç ���tN�Y�N�Q â \�EvQ<G â \FEv?*ACN�^*LMAHGOD�NPLR?B��AgfhAHLR\<c�E�AWE<AHGnfhAUYRYRQ�D�ehE<AUY
� ` YMc�GRp�LR?*cdDvY-��c�A}|WsU?*AUD�LMAUDwb_[Q<G�ÍPV�VoD�TÊ{�LMGON�\v^BQ�D<e ` AUYMLr[NPLR?*e�Le��?*GOE x�SAHGwc>Þ�YMAHL-��c�GRGO?Bed?*AHGRLMA��¥AHLMGONPe�E<AUYh�ªGOA â \�Q�D<edYR?BDvE<AÛÚ�e�G_N�E�?*AUD�LMAUD©Q�D�E�E�?*A2�y?HÞ5AHGOAUD<s�E<AHG��¥GRA�kâ \�Q�D<edYR?iD�E�?*sHAUY�æ�læYR?BDvE�?BD�E<AUD©QvD�LMAHGOYOQ â \�LMAUD�m�GOc ` AUD�YMcz�|^*AU?BD:�SE�NPîzYR?*AFD�Q<G�AHL³�tN�Y [Q ` AHG}E<AHG



ZU« ® êJNPpv?*LMAU^ ë x ìyQ�N�^B?BLr[NPLRY-��cdD�LMGOcd^B^*A]��cdDh¢SE�  åo��~
�SQ<í�[cdYOQ�D<edYMe�GRAUD�sHACE<AHGn��p�pvNPGONPLRQ�G�^B?*AHe�AUD x �yN�\<AHG�AHGOY â \<AU?BD�L�E<AHG<¢FAHGRLnb [Q<GJE�?BA1GRAU^BNPLR?*��Ag{ â \`�¥N�D|k�|Q�D<e7TC?*L â N xY¥>¤�ç GRA â \�L�\<c â \ x Î NPLRYr[N â \�^B? â \���?*GOEgE�?*AUYMAJüqN�\�^ ` AHGRAU?*LRY¥?BT£¢FAUYMAUD�LR^B? â \�AUD�E�Q<G â \�E�N�YO�N�Q�Y â \<AUDwE<AHG���p�pvNPG_NPLRQ<G���AHGOQ<GOYON â \�L x�S?BAX¢FAHGRLMA}��cdDz(;ç *$, qøX ?�Z}¤658C QvD�EÇæ�l�q«Í ?�Z}¤658è �¥AU?BYMAUD¨N�Q<b�AU?BD�A�N�Q�YMe�AHsHAU? â \�D<AHLMA�ê]G_?lk
YRLRN�^B^ � Q�N�^B?*L [NPL]\�?BD x �¥AU?ªE�?*AUYMAUDFYMAU\�GA��^BAU?BD<AUDj� ` YMcd^BQ<LÁ�ªAHGRLMAUD�?BYMLJE�?BAC{ â \`�¥N�D��|Q�D<e���cdD ¥>¤�ç cd\�D�A�¥AUE<AUQ�LRQ�D<e x �y?*A�¢FAHGRLMAJb [Q<Gs(;ç *$, YR?BD�E�AHL³�tN1AU?BD<A�~SG [c�î�AUD<c�GOE�D�Q�D<e#�|^*AU?BD<AHG�N�^BY�E�AHG�fh?*LMLMAU^é�ªAHGRL�E<AUY
edN�D�sHAUD��¥cdQ�^*AUYRAHedT1AUD�LRYy����� Z�Z}¤J¤<ZPx �y?*AUY ` AUYMLr[NPLR?Be�L}�5E�NPîgE�?*A/� ` AHGOí�[N â \<AnE<AHG�moGRc ` A������ Z�Z}¤J¤<Z
e�A}��Gd[Q�TWT�L��¥NPG x �yN�E�Q<G â \�AUD�LRYMLMAU\�L7AU?BD�[Q ` AHG/E�?*AWmoGRc ` AUD<c ` AHGRí�[N â \<AW�PNPGO?B?*AHGOAUD�E<AHG/��Þ�YMAHL7?BD)(ÑçS�
E�AHG�D�QvD}b_[Q<G�ïMAUE<AJAU?iD<sHAU^BD<A]m�GOc ` A]e�AHLMGOAUD�D�L�AHGOTC?*LMLMAU^*L�QvD�E�YRQ ` LMG_N�\�?*AHGRLt�¥AHGOE<AUD��PN�D�D x�S?BAUYMA#��GRe�A ` Dv?BYRYMA��ªAHG_E<AUDFN�Q â \FEvQ<G â \jE�?BA1fhAUYRYRQvD<e�AUDjTC?*L]E<AUTºbN�YML���cdD<sHAUD�LMG_?BY â \�AUD�IKN�YMAHGRk
GOAUYMcdD�NPLMc�GA/� ` Y â \�Dv?*LML ®<x�®<xBZ+1ª` AUYMLr[NPLR?Be�L x Ë�?BAHG¥^B?BAHe�AUD�E�?BA�GRAU^BNPLR?B��AUD�{ â \`�¥N�D��|Q�D<e�AUDgE<AHG�m>NPGON�T1AHLMAHG
{ â \`�ªAU^B^BAªQ�D�EnE�?HÞqAHGRAUD�LR?*AU^B^*AHGk¢�?*GN�|Q�D<edYRe�GON�E�Q�D�LMAHG Zrçgx �y?*At� ` YMcd^BQ<LÁ�ªAHGOLMA¥E<AHG>m�GOc ` AUDn����� Z�Z}¤J¤<Z
é}����� Z�Z}¤J¤ XWQvD�LMAHGOY â \<AU?BE�AUDwYR? â \�Q�T��¥AUD�?*e�AHG�N�^BY�X çgx

m�GRc ` A������ Z�Z}¤J¤ ãwN�Q�Y�E<AUTÚê]AHGOD�e�A ` ?*AHL�^ [NPî�L�YR? â \uN�D�Ë�N�DvEuE<AHGy\<cd\<AUDh¢FAHGRLMA7��cdD�(Ñç *-, QvD�Eæ#lu^*AU? â \�L¥��cdD�E<AUD�GRAUYMLR^B? â \<AUDgê]GO?BYRLRN�^B^*AUDWQvD�LMAHGOY â \<AU?BE�AUD�Q�DvE ` AUYML [NPLR?*e�LtE�?*A���GOb�N�\<G_Q�D<e�AUD:��E�?*A�TW?*L
N�DvE<AHGRAUD�moGRc ` AUDFTC?*LJAU?BD�AUTå¢�N â \�YRLRQ�TCY-��AHGODÂ/�s x � x ����� Z.¥>¤J¤<Z+êë¤J¤d« QvD�E������ ¤ X ¤J¤<Z+1 e�AUTCN â \�L��Q<GOE<AUD x

üqQ�YRN�TCTCAUD<b�N�YOYMAUD�E�^-[NPî�LJYR? â \FN�^BY���GRe�A ` D�?BYSE<AHG��t\�NPGON>��LMAHGO?BYO?*AHGOQ�D<egE<AHGJê]GO?iYMLRN�^B^ � Q�N�^B?*Lr[NPL�b�AUYRL�k
\vN�^*LMAUD:�¤E�NPîj?BT�O�N�\�T1AUD¨E<AHG1fwAHî�e�AUD�N�Qv?*eJ��AU?*L���AU?BD<A}YR?*edD�?B£Y� N�D�LMAUD��SD�LMAHGOY â \v?*AUE<Ags}��?BY â \<AUD�E�AUD
moGRc ` AUD������ Z�Z}¤J¤<Z ég����� Z�Z}¤J¤ X�b�AUYRLMe�AUYMLMAU^B^*Le�¥AHGOE<AUD���cdDvD�LMA x �S?BAJê]GO?BYMLRN�^i^ � QvN�^B?*Lr[NPLt?BYML�YMcC\<c â \k�
EvNPî ` AU?�fhAUYRYRQ�D�e�E<AHGm�¥GRA â \�Q�D<edYR?iD�E<AÛÚ|e�GON�E�?*AUD�LMAUD¡Q�D�E¡E<AHGCYMpvN�DvD�Q�D�edYR?BD�E�Q�sU?*AHGRLMAUD)�Sc�p�pqAU^ ` GRA�kâ \�QvD<e¨Ev?*Au¢SN â \`�ªAU?iYMe�GRAUD<sHA�E<AHG�Ì¤AHGRbN�\<GRAUD@AHGRGOAU? â \�LX��Q<GOE<A x �y?*AUY0��Q<GOE<A�E�Q<G â \@fhAUYRYRQvD<e¨E�AHG
I�N�YMAHGRpvNPG_N�T1AHLMAHG � Q�N�D�LR?*LRNPLR?*� ` AUYRLr[NPLR?*e�L x



ë x¬«�x ì]Q�N�D�LR?B£�sU?*AHGOQ�D�e/E<AHG�ê]GO?BYMLRN�^i^ � QvN�^B?*Lr[NPLtE<AHG�IKN�YMAHG_YMLr[N ` A ZU« X

êJGO?BYMLRN�^B^Bp�GRc ` A������ xrxHx
fhAHLR\<c|E<A m>NPGON�T1AHLMAHG Z�Z}¤J¤d« Z�Z}¤J¤;¥ Z�Z}¤J¤P® Z�Z}¤J¤ X Z�Z}¤J¤ ã¡>^lk-IaA ` AUD�YREvN�Q<AHG ì ê NPL xèç ¤ �¬V Z ã ¤ � ë VJã ¤ � ë Í « ¤ � ë ã ë Z � Z}¤ XL-M êCç ¤ �¬X;Í ¤ �íÍJÍ Z � Z}¤ ¤ �¦ã ® Z � Z}¤
� ` YMc�GRp�LR?BcdD ~�î Z � ¤ ã�V Z � ¤ X ë Z � ¤ X « Z � ¤P® ã Z � Z}¤ X
b_[Q<G�ÍPV�V�D�T L M êCç ¤ � ¤ Í ¤ � Z�Z ¤ � ¤ X ¤ � ¤ ë ¤ � « V�Sc�p�pqAU^ ` GRA â \�QvD<e æ�l ê}Z}¤ 5�ï ¤ �¦ã ¥>¤ ¤ � ®�® ë ¤ �¦ã « ® ¤ �¬XJã�X ã;Í`� ¤ ëL M êCç « V6� ¥ ZU« � ® X « ® �¬V ë « ® �¬V ® ® ã6� Z.¥
{ â \�^i?*AHGRAUD (Ñç *-,ðêgZ}¤6587 ¤ � ®�® Í ¤ � « V ® ¤ � ¥ ã;Í ¤ � ¥>¤<Z X6� Z ã «L M êCç « V6� Z�® ¥�« �¬V ® ¥�« �íÍ ® ¥�« � ¥ ë V Z � ® ã
IKN�YMAHG ñ ê1ç ® Í`� ¤ ® ã6� ë ® Í`� Z ® ã6�¬X ® ë � «L M êCç ¤ � « V ¤ �¦ã ® ¤ � ®Ñ¥ ¤ � ® ë ¥ � ¤d«ò ê T#¢ Z}¤J¤ � ¥ Z}¤d« �¬V VJã6� ¥ ® V;Í`� ¥ V Z}¤<Z �¬XL M êCç ¤ �íÍ « ¤ �¦ã ¥ ¤ � ® V�X ¤ �¦ã Z « �íÍ ¤

êJN�^*c�GO?BTCAHLMAHG ~�� êCç5â T 5:9 ¤ � ¤<Z Í ¥ ¤ � ¤d«|Z�® ¤ � ¤<Z Í ® ¤ � ¤<Z Í Z ¤ � ¤d«�« ë
Î N ` AU^B^BA ë xBZ  ó��GOe�A ` D�?BYRYRA�E<AHGFfwAUYOYRQ�D<e@E<AHGuc�pvLR?BY â \�AUDòQ�DvEòI�N�YMAHGMk-m>NPGON�T1AHLMAHG�E<AHGjm�GOc ` AUD
����� Z�Z}¤J¤d« éW����� Z�Z}¤J¤ ã1?iDWAU?BD�AUT « Ú « TCTWñ�e�GRc�î�AUD��SQ�YRY â \�D�?*LML x �¥AUE<AUQ<LRQvD<e1E<AHG¥� ` ��[Q<GRsUQ�D<k
e�AUD�  L M ÷ GRAU^iNPLR?*��A�{�LRN�D�E�NPG_E�N ` �¥AU? â \�Q�D�eSE<AUY�ïMA}�¥AU?B^B?*e�AUD7m>NPGON�T1AHLMAHGOYob_[Q�G>E�AUD/�SQ�YRY â \�D�?BLML}�;ì ÷
¢�E<k-ê]cdD<sHAUD�LMGONPLR?*cdD:�;~�î ÷ � ` YMc�GRp�LR?BcdD�Y-��c�A}|CsU?*AUD�Lab_[Q�G>{�LMGON�\v^BQ�D<e�E<AHG�¢FAU^B^*AUD�^û[N�D<e�ABÍPV�V�DvT��>æ#l
÷ �S?ÐÞ5AHGRAUD�s}E�AHG��¥GRA â \�QvD<edYR?BD�Ev?*sHAUY/s}��?BY â \<AUD¨c�GOE<AUD�LR^B? â \�AUT QvD�E�N�Q�î�AHGRc�GOE<AUD�LR^B? â \<AUTÙ{�LMGON�\�^½�(;ç *-,�÷ c>ÞqYMAHL-��c�GOGO?*ed?*AHGRLMAHG0�¥AHLMGONPe�E<AUYð�ªGOA â \�Q�D<edYR?BDvE<AÛÚ�e�G_N�E�?*AUD�LMAUD:�Kñ ÷ E�?ÐÞ5AHGRAUD�LR?*AU^B^BAHG�¢�?*GMk��QvD<edYMe�GON�E:� ò ÷ { â \`�ªAU^B^BAUD�N�D<GRAHedQ�D�edYR^*AU?BYMLRQvD<e��ä~�� ÷ � ` YMc�GOp�LR?*cdD�Y-��c�A}|CsU?*AUD�LJb_[Q<GC{�LMGON�\�^BQvD<e
E<AHGs¢FAU^B^*AUDv^-[N�D<e�A Z}¤ ã ® DvT x



ZU« ã êJNPpv?*LMAU^ ë x ìyQ�N�^B?BLr[NPLRY-��cdD�LMGOcd^B^*A]��cdDh¢SE�  åo��~
§ �ôb c�� ' !#!AZ#!�� ���	!�\mZ�à&�	�&Vjj�yõ£���#�0� d W�V:�&���AZ#!��
�y?*A]e�AUTCAUYRYMAUD<AUDh¢FAHGRLMA�b_[Q<G�E�?*A��y?HÞqAHGRAUD<s�E�AHGe�ªGOA â \�Q�D<edYR?BDvE�?*sHAUYA/� `�` ?B^BEvQ�D<e ë x X 1 Q�D�E�E�?BA�O�? â \<k
LRQvD<e�E<AHGðËSN�Q<p�LRYRpvN�D�D�Q�D<edYRN â \�YMAUDö/� `�` ?i^BE�Q�D<e ë x ã 1 AUD�LRYMp�GOA â \<AUD@E<AUT ` A}�PN�D�D�LMAUD÷�t?B^BEø/���AHGRed^ x
N�Q â \w� `�` ?B^iE�Q�D<e#Í x ãCQ�D�EhÍ x X 1 AU?BD<AUY�?BDÏq Z�Z�ZJr k³O�? â \�LRQvD<eWe�AHsHc�e�AUD<AUD�ê]GO?iYMLRN�^B^BY x

fhN�D�AHG	��AUD�D�L�?iDg� `�` ?i^BE�Q�D<e ë x X1E�?*A]V ¤;p {�ô|TCT1AHLMGO?*AyE<AHGeO�? â \�LRQ�D<eCE<AHGsËSN�Q<p�LRYMp�N�D�D�QvD<edYRN â \<k
YRAUD:�8�tN�Y�AU?iD<AHG�GRc�LRNPLR?*cdDvYRYMô|TCT1AHLMGO?BY â \<AUDhÌ¤AHGRLMAU?B^BQ�D�eWE<AHG�ËSN�Q<p�LRYRpvN�D�D�Q�D<edYMGO? â \�LRQ�D<e�AUD�AUD�LRYMp�GO? â \�L
x �S?BAnE<GRAU?Bs�[N�\�^B?*e�A/{|ô�TCTCAHLMGO?*A�?BDuE<AHG��S?ÐÞ5AHGRAUD�snE<AHG��¥GRA â \�Q�D<edYR?iD�E�?*sHAUY}����?*A�?iDh� `�` ?B^BEvQ�D<e ë x XCsUQ
YRAU\<AUD:�¤e�AU\�LCE�?*GRA}��LnN�Q<b�E�?*Aw{�ô�TWT1AHLMGO?*AJ��E�?BA�YR? â \¡N�Q�Y7E<AHG�q Z�Z�ZJr üqQ â \�LMGO? â \�LRQ�D<ejE<AUY1ê]GO?BYRLRN�^B^BY
AHGOed? ` L}�<sUQ<Gd[Q â � x

fhN�D ` AHc ` N â \�LMAHLJb [Q<G]E�?*A��y?HÞqAHGRAUD<s1E<AHGA�¥GRA â \�Q�D<edYO?BD�E�?*sHAUY�é���?*A ` AU?�N�D�E<AHGRAUDF¢SE�  åo��~øê]G_?lk
YRLRN�^B^*AUD7N�Q â \nénYRAU\<G�\<cd\<AB¢FAHGRLMA���cdD «6=M®ä?�Z}¤ 587 ?BD7E<AHG�ê]AHGOD<GOAHed?*cdD:�>�n[N�\<GRAUDvE/Ev?*A"¢FAHGOLMA�N�Q<î�AHGO\�N�^ `
E�AUY�ê]AHGOD�Y�TW?BD�E<AUYMLMAUDvYtAU?BD<An~SG�[c�î�AUD�c�GOE�D�Q�D<e#�|^*AU?BD<AHG�YR?iD�E x

� `�` ?B^BE�Q�D�e ë x ÍgsHAU?*e�L�Ev?*A/m�cdYR?BLR?*cdD�E<AHGJê]G_?BYMLRN�^B^*A7����� Z�Z}¤J¤d« éu����� Z�Z}¤J¤ ãh��c�G�E<AUTåËS?BD�LMAHGRk
e�G_Q�D�EgE<AHG�fwAUYRYOQ�D<e7N�Q�Y�� `v` ?B^BE�QvD<e ë x X6���ªc1E�?BA��y?HÞqAHGRAUD<syE<AHGs�¥GRA â \�Q�D<edYR?iD�E�?*sHAUYsæ�l�E�NPGRe�AUYMLMAU^B^BL
?iYML x fuN�D�AHG	��AUD�D�L}�ªE�NPî�Ev?*GRA}��L�Q�T E<AUD�êJAHGOD�E�AHG/moGRc ` A������ Z�Z}¤J¤<Z E�?BA�\ [c â \�YMLMAUD�¢FAHGRLMA�N�Q<b�k
LMGOAHLMAUD:�vE�?*AJTW?*Ls�¥N â \�YMAUD�E�AUTÊ� ` YMLRN�D�E���cdT ê]AHGOD�Y â \�D<AU^B^k��^*AU?iD<AHGs�ªAHG_E<AUD x �y?*AUY ` AU^*AHe�L�N�Q â \hEv?*A
�SQ�Y-�¥AHGRLRQ�D�e�?BD Î N ` AU^B^*A ë x¬« �"�¥cgï�A}�¥AU?B^BY7E<AHGWfu?*LMLMAU^Ð�¥AHGRL1��cdDÝæ�l�AU?BD�AUY « Ú « TCTWñWe�GRc�î�AUD���Q�YMk
Y â \�D�?BLMLRYte�AUD�N�Q�N�D�E<AUD�m�cdYR?*LR?*cdD�AUD:�S�ªc1YMp�[NPLMAHG�E�?*Aym�GRc ` AUD}����� Z�Z}¤J¤d« éC����� Z�Z}¤J¤ ãWN�Q�YRe�A ` cd\�GRL�¥AHGOE<AUDk��E�NPGRe�AUYMLMAU^i^*L�?BYML x �y?*AUYMAe¢FAHGOLMA �PN�D�DCTCN�DCD�Q�D1TC?BL�E<AUDWfhAHîJ�ªAHGRLMAUDgE<AHG�AU?iD<sHAU^BD<AUD1moGRc ` AUD:�
Ev?*A ` AHGOAU?*LRY�?BD Î N ` AU^B^*A ë xBZ e�AHsHAU?*e�L���Q<GOE<AUDk����AHGOed^*AU? â \�AUD x�oYybM[N�^B^*LyYMc�b�c�GOLyN�Q�bÁ�aE�NPî�E�?BA1fhAHîJ�¥AHGRLMAW?BD�E<AUDFm�GOc ` AUDj����� Z�Z}¤J¤d« éh����� Z�Z}¤J¤ XhQvT ` ?BY�sUQ
s}�¥AU?ª~SG [c�î�AUD<c�GOE�D�Q�D<e�AUD2�|^*AU?BD<AHG]YR?iD�E x IKAUE�?*ed^B? â \jm�GRc ` A1����� Z�Z}¤J¤ ã6�¤E�?*A7AU?BD�AUD Î AU?B^¤E<AUY�¢�N â \�Y�k
LRQvTCY-��AHGOD�YnAUD�LR\K[N�^*L}��¥AU?BYML���c�GCQvD�E�D�N â \¡E<AUT �SQ�Y ` cd\<GOAUD�AU?BD<AUD�Q�D<e�AHbM[N�\<G/ed^*AU? â \¨e�GRc�î�AUD�¢FAHGRL
N�Q�b x ��YML�N�^BYRcCE<AHG�ê]GO?iYMLRN�^B^5��cdDwE<AHGS{|L [c�G � Q�AU^B^*A]ê]AHGODwTCA â \�N�D�?iY â \�e�AHLMGOAUD�D�L}�5?BYML�AHG�YRpvN�D�D�Q�D<edYMb�GRAU? x

fhN�Dh� N�D�D�N�QvY�E�?*AUYMAHGSfwAUYRYOQ�D<e1b�cd^*e�AUD�E<A���? â \�LR?*e�A/{ â \�^BQ<î�b�cd^*e�AHGOQ�D�e�AUD�sU?BAU\<AUD� 
ù �SAHG�ê]GO?BYRLRN�^B^vsHAU?Be�L�b [Q<G�{|pvN�D�D�Q�D<e�AUD:�|E�?*AS��cdTÊê]AHG_DgN�QvYMe�AU\<AUD:����AU?BD��oGO?BD�D�AHGOQ�D<edYM��AHG_T [c�e�AUD
D�N â \u� ` ��[Q�\v^*AUD}E<AHGS{ â \�T1AU^*sHA x

ù Ë�?iD�YR? â \�LR^B? â \�E<AUY ¢FAHGRLMAUYyE<AUY �¥AHLMGONPedYSE<AUY �¥GRA â \�QvD<edYR?BD�E�AÛÚ�e�GON�Ev?*AUD�LMAUDh?BYML�E�?BAJm�cdYO?*LR?*cdDwE<AUYê]GO?BYRLRN�^B^BYt?BT��¥cdQ�^*A�QvD<AHGO\<A ` ^i? â \:�`�ªAUDvDwE<AHG�ê]G_?BYMLRN�^B^qE<AUDwêJAHGOD�YMAU^ ` YRL�D�? â \�L�AUD�LR\K[N�^*L x
ù �¥AU?a��D�LMAHGOYRQ â \�Q�D<eCAU?BD�AHG�m�GRc ` AJ��E�?*AJE�AUDwê]AHGOD�D<c â \wAUD�LR\K[N�^BL}�Y� N�DvD���AU?BD<A]��AHGO^û[NPîd^B? â \�AJ��Q�YMkYRNPe�Aw[Q ` AHG�E�?BA]sUQ�AHGN�tNPGRLMAUD�E<AUDu{|pvN�D�D�Q�D<e�AUD�?BT3N�Q�YRe�A ` cd\�GRLMAUDwê]GO?iYMLRN�^B^5e�AUTCN â \�L��ªAHGOE�AUD x



ë x¦¥�x {|pvN�D�D�Q�D<edYR?BDvE�Q<sU?*AHGRLMA��Sc�p�pqAU^ ` GRA â \�Q�D�e ZU« Í

ê]GO?BYRLRN�^B^*p�GRc ` AS����� xrxHx
m�NPG_N�T1AHLMAHG Z�Z}¤J¤d« Z�Z}¤J¤;¥ Z�Z}¤J¤P® Z�Z}¤J¤ X Z�Z}¤J¤ ã

��c�G��SQ�Y ` cd\<GRAUD æ�l ê}Z}¤ 5�ï ¥ � «>¤ ã ¥ � ¤;¥J¥ ® � «>¤ V ¥>¤ � ¤J¤ Í ë � ® XL M êWç Z.¥ �íÍPX Z}¤ � ®�« Í`� ¤;¥ ¥ Í`�íÍPX X�X6� ë «
D�N â \h�SQ�Y ` cd\<GRAUD æ�l ê}Z}¤65�ï ¤ �¦ã ¥>¤ ¤ � ®�® ë ¤ �¦ã « ® ¤ �¬XJã�X ã;Í`� ¤ ëL M êWç « V6� ¥ ZU« � ® X « ® �¬V ë « ® �¬V ® ® ã6� Z.¥

Î N ` AU^B^BA ë x¬«  ��y?HÞ5AHGOAUD<sCE<AHG<�¥GRA â \�Q�D�edYR?BD�E�?BsHAUYAæ�lzb_[Q�GJE�?*ACm�GOc ` AUDF����� Z�Z}¤J¤d« éj����� Z�Z}¤J¤ ã
��c�G�Q�D�E�DvN â \hE�AUTÇ��QvY ` cd\<GRAUD}N�Q�Y�moGRc ` AJ����� Z�Z}¤J¤<ZPx

� `v` ?B^BE�QvD<e ë x X� ä�y?HÞqAHGRAUD<s�E<AHG4�¥GRA â \�Q�D<edYR?iD�E�?*sHAUY}�P��AHGOQ�GOYRN â \�L¤E�Q<G â \7{|pvN�D�D�Q�D<e�AUD�?iDnE<AHG>m�GOc ` A
����� Z�Z}¤J¤<ZPx



ZU« ë êJNPpv?*LMAU^ ë x ìyQ�N�^B?BLr[NPLRY-��cdD�LMGOcd^B^*A]��cdDh¢SE�  åo��~
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� `�` ?B^iE�Q�D<e ë x ã� O�? â \�LRQ�D�e�E<AHG"ËSN�Q<p�LRYRpvN�D�D�Q�D<edYRN â \�YMAUDh/ p.1 ����AHGOQ<GOYRN â \�L¥E�Q<G â \�{�pvN�DvD�Q�D�e�AUD1?BD
E<AHG�m�GRc ` A]����� Z�Z}¤J¤<ZPx

� `�` ?B^iE�Q�D<e ë x Í� ªm�cdYO?*LR?*cdD}E<AHG�N�Q�YMe�A ` cd\<GOLMAUDgI�N�YMAHGOYML [N ` AJ?BDgE<AHG�moGRc ` AS����� Z�Z}¤J¤<Z sUQ�YRN�TWT1AUD
TC?BL�E<AHGe�yNPGOYMLMAU^B^BQvD<eCE<AHG �y?HÞqAHGRAUD<sJE<AUY �ªGOA â \�Q�D<ed?BD�Ev?*sHAUY x



ë x�®<x I�N�YMAHGRpvNPG_N�T1AHLMAHG ` AU?�\<cd\<AUDh��Q�YRedN�D<edYR^*AU?BYRLRQ�D<e�AUD ZU« V

§ �³û � ' �j�&Vk� ' V ' ���4j�&V�WX�"�Ý�������K! f¬!�V:�&��Z#!���� ; Z#!�\ fgZ��j� ' !�� � d �"� ;
�8�Z#!����K!

üqQ<GSê]cdD�LMGOcd^B^*AnE�AHG��t\vNPGON>��LMAHG_?BYR?*AHGOQvD<edYMAHGRe�A ` Dv?BYRYMAyAHGRb�cd^*e�L�N ` Y â \�^i?*AHî�AUD�E�E<AHG��¥AHLMGO?*A ` E<AHGym�GRc ` AUD
����� Z�Z}¤J¤d« ég����� Z�Z}¤J¤ ã}?iD�AU?BD<AUTÇI�N�YMAHGRGRAUYRcdD�NPLMc�G�/Y x ê�NPpv?*LMAU^ ®<x�®<x¬«;1�` AU?a\<cd\<AUDw�SD<GRAHedQvD<edYR^*AU?lk
YMLRQ�D<e�AUD x �yN ` AU?&��?BGOEFE<AHGnêJGO?BYMLRN�^B^ ` ?BYysUQ�X ¤�ç YMAU?BD<AHG��ªG_Q â \<e�GOAUD<sHA ` AU^BN�YMLMAHL}�ä�tN�YJAU?BD<AUD�edQ<LMAUD
ê]cdT1p�GOcdTC?*îhs}��?BY â \�AUD�E<AHG�¡<c�GOE<AHG_Q�D<ejD�N â \�AU?BD<AUT sHAHGOYML [c�GOQvD<edYMb�GRAU?*AUD�N ` AHG/ed^*AU? â \<sHAU?*LR?*e�N�DÑ�¥AUD|k
E�Q�D<edYOD�N�\<AUD Î AUYML�E<AHG�êJGO?BYMLRN�^B^ � Q�N�^i?*L [NPLoAHGRb [Q�^B^BL x

��DJAU?BD�AUT�AHGOYMLMAUD7{ â \�GO?*LMLk��Q�GOE<AoE�?BA�c�p�LR?BTCN�^BAo��QvY-��c�p�pqAU^BQ�D<e ` AU?�E�AHGKsUQ<G�Ì¤AHGRb_[Q�edQ�D<e�YMLMAU\�AUD�E<AUD
��D�GRAHedQ�D<edYR^BAU?BYMLRQ�D<ey��cdD ¥>¤ ¢Ðb_[Q<G�N�^i^*A�m�GRc ` AUD1?BE�AUD�LR?BY â \1sUQ Î ÷ ã ç ` AUYMLR?BTCTnL x ��^i^*A�?BTæb�cd^*e�AUD�E<AUD
E�NPGRe�AUYMLMAU^i^*LMAUDufhAUYRYRQ�D�e�AUD���Q<GOE�AUD ` AU?�E�?BAUYMAHG��SQ�Y-��c�p�pqAU^BQ�D�e/E�Q�G â \<e�AHb [Q�\<GOL x

� `�` ?B^iE�Q�D<e ë x ë sHAU?*e�L�E�?BAy�SQ�YMedN�D�edY�kosUQw�SD<GRAHedQ�D�edYR^*AU?BYMLRQvD<edY-�|Q<GR��AUD}E<AHG�m�GOc ` AUD x �S?BA�X1êJQ<GMk
��AUDgsHAU?*e�AUD0��AU?BD<ASAHGN��AUD�D ` NPGRA�� ` �ªAU? â \�QvD<en��cdTø^B?iD<AUNPGRAUDmÌ¤AHG_^BN�Q<baQ�D�E�YR?BD�EW?BDWE�?BAUYMAHGB�yNPGOYRLMAU^B^BQ�D<e
b�N�YRL7Dv? â \�Ln��cdD�AU?BD�N�D�E<AHG/sUQ¡Q�D�LMAHGOY â \�AU?BE<AUD x �o?BD�A�e�AUD�N�Q�AHGRAg�SD�N�^*ô|YMAgAHGO^BN�Q ` LnE<AHG�Ì¤AHGRed^*AU? â \¡E<AHG
m>NPGON�T1AHLMAHGy{ â \`�ªAU^B^BA ò QvD�E}E�?HÞqAHGRAUD�LR?BAU^B^*AHGK¢�?*GN�|Q�D<edYRe�GON�E0ñg?BD Î N ` AU^B^*A ë x¦¥�x üqQ<GtÌ¤AHGOE<AUQ�LR^B? â \�Q�D<e
YR?BD�E�E�?*A#¢FAHGRLMA}E<AHG/Xwm�GRc ` AUDFsUQ�Y�[NPLMsU^B? â \�?BD�� `�` ?B^iE�Q�D<e�AUD ë x VwQvD�E ë xBZ}¤ e�GONPpv\�?BY â \�E�NPGOe�AUYMLMAU^B^*L x
fhN�DWAHGN��AUD�D�L�D�QvD1^*AU? â \�L}��EvNPîJYR? â \1Ev?*At¢FAHGRLMA�E<AHG�I�N�YMAHGRpvNPG_N�T1AHLMAHG ò QvD�E�ñ/?BDvD<AHGO\�N�^ ` E<AHGK¡�AU\�^*AHGMk
e�GRAUD<sHAUDuD�? â \�L�YR?*edDv?*£Y�PN�D�L�Q�D�LMAHGOY â \<AU?BE<AUD x�ªD�LMe�AHe�AUD¡E<AHG/AHGOYMLMAUDz��G	�¥NPGRLRQvD<ewsHAU?*e�L1E�?*A�m�GRc ` A������ Z�Z}¤J¤ ãjN�Q�YnE�AUT ê]AHG_D<e�A ` ?*AHL���AU?BD<AUD
��D�LMAHGOY â \�?*AUE�sUQ�E<AUD�N�DvE<AHGRAUD�moGRc ` AUD x fuN�D���[cdD�D�LMA�sUQ�DK[N â \�YMLJ��AHGOT/Q<LMAUD:�>E�NPîhEv?*AUYMACm�GOc ` ACN�Q�b
~SGOQ�DvE�E<AHGtTCN�YRYO?*��AUDX�Sc�p�pqAU^ ` GRA â \�Q�D<e/Q�D�Eg?B\<GRAUYª\K[cd\<AHGRAUD0�¥AHLMGONPedY�E<AUYB�¥GRA â \�Q�D<edYR?iD�E<AÛÚ|e�GON�E�?*AUD|k
LMAUDwAU?BDhN ` �¥AU? â \�AUD�E<AUYsÌ¤AHGO\vN�^*LMAUDw?BTÇI�N�YMAHG ` AHLMGO?*A ` sHAU?Be�AUDhYMcd^B^BLMA x�yNPîuEv?*AUYJ\�?*AHGJDv? â \�L ` AHc ` N â \�LMAHL<��?*GOE:�K?iYMLJ?BD�E<AUT ��Q<b ` N�Q�E�AUYAO�AUYMcdDvNPLMc�GOY ` AHe�Gd[QvD�E<AHL x �yN
AUY1YR? â \¨QvT AU?BD�AUD�\�?iD�YR? â \�LR^B? â \�E�AHG/m�cd^BNPGO?iYRNPLR?*cdD¡E<AHG7IKN�YMAHGOYRLMGON�\�^BQ�D�eu?BYMc�LMGOc�p5AUD�O�AUYRcdD�NPLMc�GCQ�D�E
^BN�YMAHGON>��LR?*��AUD�ê]GO?iYMLRN�^B^�\�N�D�E�AU^*L}��\�NPLgEv?*Ah�Sc�p�pqAU^ ` GRA â \�QvD<e���AU?BD<A���QvY-��?*GN�|Q�D<e�AUDzN�Q�bJE�?*AhI�N�YMAHGMk
pvNPGON�T1AHLMAHG�ñ@Q�D�E ò x �y?*AUYMAUDu�ÞqA}��L���[cdD�D�LMAjTWN�D�AHG_YML�D�N â \u�o?iD<b_[Q�e�AUD�AU?BD�AUYWpqcd^BNPGO?iYR?*AHGRAUD�E�AUD�o^*AUTCAUD�LMAUY�D�N â \`�ªAU?iYMAUDÇ/���AHGRed^ x êJNPpv?*LMAU^kã x¬«;1_x�y?*A�\�cd\<AUDh�¥GRA â \�Q�D�edYR?BD�E<AÛÚ|e�GON�E�?BAUD�LMAUDwQvTÊE�N�Y�ê]AHGOD<e�A ` ?BAHLe��?*GN��AUDhYR? â \uN�Q<bo~SGOQ�DvEwE<AHG�b�AU\|k
^*AUD�E<AUD�G�[N�Q�TW^B? â \�AUDW�SQ<í�[cdYRQ�D�enE<AUYBO�AUYMcdDvNPLMc�GOY�?BDgê]cdT ` ?BD�NPLR?*cdD�TC?*LoAU?iD<AUTøD�? â \�LosUQge�GRc�î�AUDwfhcPk

ê]GO?iYMLRN�^B^*p�GOc ` AS����� xUxHx
Z�Z}¤J¤d« Z�Z}¤J¤;¥ Z�Z}¤J¤P® Z�Z}¤J¤ X Z�Z}¤J¤ ã

E�?HÞ x ¢@?BGN��QvD<edYMe�GON�E�ñ ê1ç ã ® � ë V ã�X6� ®�Z ã ® � ®�® ã�X6� ë ¥ ãJã6� ZU«
{ â \`�ªAU^B^BA ò ê ¢ Z � ¤ ã Z � ¤ ë Z � ¤ V Z � ¤ ë Z � ¤ ã

Î N ` AU^B^BA ë x¦¥  ÷�S?ÐÞ5AHGRAUD�LR?*AU^B^BAHG�¢@?*G	��Q�D�edYMe�GON�Euñ©Q�D�E�{ â \Ñ�¥AU^B^*AUD�N�D�GRAHedQ�D<edYR^BAU?BYMLRQ�D<e ò b [Q<GwE�?BA
m�GRc ` AUDF����� Z�Z}¤J¤d« é������ Z�Z}¤J¤ ãh?BD�E<AUT�Ë�c â \�^*AU?BYMLRQvD<edYMGRAUYMcdDvNPLMc�G ` AU?>AU?BD<AHG��SQ�Y-��c�p�pqAU^BQvD<e
��cdDhã çgx



Z.¥>¤ êJNPpv?*LMAU^ ë x ìyQ�N�^B?BLr[NPLRY-��cdD�LMGOcd^B^*A]��cdDh¢SE�  åo��~
E�AUD���cd^BQvT1AUDjD�? â \�LyD<AHedNPLR?*�uN�QvY x ¢@?BA7� `�` ?i^BE�Q�D<e ë x¦¥ sHAU?*e�L}�KLMGRAHLMAUD ` AUYMcdD�E<AHGOYS\<cd\<AC~SGON�Ev?*AUD�LMAUD
?iTCT1AHGt?BDWAU?iD<AHG¥E¤[Q�D�D<AUD}{ â \�? â \�LtQvTýE<AUD}ê]AHG_D�N�Q<b x �SAHG�ê]AHGODgYMAU^ ` YRL¥\�NPLB��?*AUE�AHGª��AHGRed^BAU? â \�YN�ªAU?BYRA
Dv?*AUE<GO?*e�A�~SG_N�E�?*AUD�LMAUD x �SNnE�N�Y�ê]AHG_D<e�A ` ?*AHL�AU?iD<A�e�G�[c�î�AHGRAS��Q�YOE<AU\�D�Q�D<e]N�^BYoE�AHG Î N�?i^B^*AUD�E�Q�G â \�TCAUYRYMAHG
E�AUYCIKN�YMAHG_T1c�E�A ` AUYO?*LMsHL}�¥?iYML1AUYW^*AU? â \�LCT [c�ed^B? â \:�¥Ev?*Awm�GRc ` AwYMcFsUQFïMQvYMLR?*AHGRAUD:�¥E�NPî�E<AHG�IKN�YMAHGOTCcPk
E�A1��cd^B^BYML [N�D�Ev?*ew?BD�D<AHG_\�N�^ ` E<AUYJê]AHGODvY]��AHGO^ [N�Q<b�LJQ�D�EFDv? â \�L�E�Q<G â \FE<AUD��¥AHGRAU? â \�\�cd\<AHG/~SGON�Ev?*AUD�LMAUD
N ` e�AU^*AUD���Ls��?*GOE xÎ GRc�LMsUE�AUTÇYMcd^B^*LMAyE�?*AUYRAUYB�oGRe�A ` D�?iY¥Dv? â \�L�N�^BYt�oT1p�b�AU\�^BQvD<e���AHGOYRLRN�D�E<AUD��¥AHGOE<AUD:�<N�Q â \�E�?*AJfh?BLMLMA
E�AUYaê]AHGOD<e�A ` ?*AHLRYasUQ<G�m�GRc|E�Q���LR?*cdDy��cdD�I�N�YMAHGOYMLr[N ` AUD�sUQ]��AHGN�¥AUD�E<AUD:�PE�N�E<c â \nD<AHedNPLR?*��AB�o?BD<í�[Q�YRYMA>N�Q<b
Ev?*A�{|LMGON�\�^ � Q�N�^B?*Lr[NPL�sUQ7AHGN�tNPGRLMAUDCYR?iD�E x �SQ<î�AHGOE�AUTæYR?BD�Enb_[Q�G��|?*AU^*A��SDÑ�¥AUD�E�QvD<e�AUD1^B?BD<AUNPG�pqcd^BNPGO?BYO?*AHGRLMA
I�N�YMAHG�AHGRb�c�GOE<AHG_^B? â \k�J�¥N�Y ` AU?�AU?BD<AUTæê]GO?iYMLRN�^B^<N�Q�Y�E�AUT ê]AHGOD<e�A ` ?*AHL¤sUQCAHGO\�A ` ^B? â \<AUD�Ì¤AHGO^BQ�YMLMAUDWE�Q<G â \�Sc�p�pqAU^ ` GRA â \�Q�D<e7b_[Q�\<GRAUD��C[Q�GOE<A x

üqQ�YRN�TCTCAUD<b�N�YOYMAUD�EC?BYRL�b�AUYRLMsUQ�YMLMAU^B^*AUDk��E�NPî7E<AHGªI�N�YMAHG ` AHLMGO?*A `W` AU?�\<cd\<AUD�IaAU?BYMLRQvD<e�AUDWE�?BA ��GRe�A ` k
Dv?BYRYMA}E<AHGCc�p�LR?iY â \<AUD���\�NPGON>��LMAHGO?BYR?*AHG_Q�D<e ` AUYRLr[NPLR?*e�L x ��TüO�N�\�T1AUD�E<AHGWfhAHî�e�AUD�N�Q�?BeJ��AU?*LWYR?BDvE¨Ev?*A
moGRc ` AUD������ Z�Z}¤J¤d« é������ Z�Z}¤J¤ X���cdDh?BE�AUD�LR?BY â \}edQ<LMAHGSê]GO?BYMLRN�^i^ � QvN�^B?*L [NPL x�oYm��Q<GOE<A�?BTÙfuQ�^*LR?iT1c�E�A ` AHLMG_?*A ` AU?BD�E�?ÐÞ5AHGRAUD�LR?*AU^B^BAHG�¢�?*GN�|Q�D<edYRe�GON�Ez��cdD�TWNëÚ|?BTWN�^ ã ë ç AHGRk
GOAU? â \�L}�Y�tN�Y�YMAU\<G�DvN�\<AJN�DhE<AHG�LR\<AHc�GRAHLR?BY â \<AUDu� ` AHGRe�GOAUD<sHA]��cdD�Í «dç ^B?*AHe�L<® ¡>?*A ë Vë¯ x
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���-#�������þ$�.ÿ$�.ÿ�����+ Ë ���-�������������A�#��=��������3�.vF�Nÿ�A����wMS�	ÿ�������������x�>þ�������yz���xv.����� 	

{ ��� P��â3,���@����yz#������Gy P���S|��������},����������������������� � #������U�.ÿ����UMS#��F����#������U�����E#�2��Nÿ�eâ-,����D b�.�-��+4�������
�����0â-,w~��F�����-��^â-,
������A�#���þ$�.ÿ��28ÿ����� t �.ÿ���S���-�.ÿ O �����3eâ-,��8ÿ��������=A�#�+åý���y������ � ������o�ÿ������L�����U����+� �����S���� � #������� 	

n ÿ������ Ì #�������,��������-������þ��;�Yÿ����������R�Nÿ���v��.�Nÿ�#��EA�#��xy���,������-,��.yz����� � �����.ÿØâ3,�����ÿ�+ � #������������E����������
	ÿØâ-,���� � ���.qS�Yÿ��>#�2��Nÿ�eâ-,����4 u�.�3��+4�������>����4ý�������������+E�.�����	ÿ�����4ÿ��������-,����Ðþ*�2$���.ÿ����.ÿ����������b b�.�-��+4�������þ`���.ÿÐþ$��� 	

n ÿ���ý�������,��&�����E���D+@�������������} b�.�-��+4�������xv������py3P���E�����D2��-�.v
�Nÿ�eâ-,���� � ÿ�����.���=����������P�YþK���
������,Yÿ����>A�#���������������������=��,��.�-�.v
�����	ÿ�Nÿ����-�����!Nÿ����RA�#��������������.ÿ������ t ���-����� 	 n ÿ��So=���-�����(����� ¡ ����#��-����
�����������}þ$��������������������������sý�þ��#���2��Nÿ�#��Xþ$�.ÿK�����sý��������������� t ������������P��������Nÿ����E���������������R���!W���P#�q���� 	¢ �.ÿ������-,Yÿ�� t ���-����ÿ��CM!�.28ÿ������ ã 	0/ �.ÿ����LMS#����������.�Nÿ�#��U� t ÿ�eâ-,����C����� n #��Nÿ����3�������v�#��������F���-�.�Nÿ�#��������
����+ � ����â-,
������	ÿ������ Ú ������������������� � �#*���.q�����>��������A.���R���� b�.�-��+4�������<�Yÿ��&oU���������(����� n #�2�2$���Ðþ������â3,F�����@����������� ¡ ����#�����������������}þK���������������A����Nþ����.ÿÐþ$��� 	

n ������â-,@���-y�#������"����ý���NþK#�,������L�����;:
�QP�>þ$�eÿ��L����� � �����.ÿØâ3,���� � ��������� O �����éÿ��QP�.�uy�P����������-�.ÿØâ-,������þ$��y���������� t ���-��� 	¢ �.ÿ�������� Î �����SNÿ����w�YÿØâ-,F��� t ÿ����������C��#�� t �����8ÿ�� 	 ow��� t ÿ��3�U�>þ$����� t ��â�v6+UP�.q;ÿ������ t �.ÿ���G:
�NÿØâ-,��
2���#Jþ$���R�������<���x�.ÿ��Yÿ������U:
�QP�>þ$���x�����0â3,�y3P��,������ � ��+I���Ûâ3,=����������� ¡ ��,������-�
����������� � �Yÿ������-�������â-,=�����
M!�	ÿ�������������Ûâ-,F����������A����F� t ���-����� � ����yz����â�v����L���*v$P#�������� 	 n ����v6þ��.��Nÿ���� ¡ ��,������ÿ��(����� � ��eâ3,YÿØâ-,F�������
������ u#��éÿ�������#6����� � ��0â-,�P���Yÿ�������������þK�.ÿ�+öý���-þ$#�,������������>:
�QP�>þ$� ��t ��b���,��b���.ÿØâ3,R�u���(+@��â-,����Yÿ�eâ-,����
:62������
����������ÿ�+�MS�Rÿ���������Ky3P��,�������v.����� 	
n ���0â-,�oU��������������#�2��Nÿ�eâ3,����x b�.�-��+4��������v.������+@����v�#�+42��������<����y������G����y t �����Yÿ������ Î ����tÿ�+

1 ������Nþ$�����	ÿ��}þsA������.ÿØâ3,R����� 	 { �.ÿ����4�Yÿ��xoU���������C�����4#�2��Nÿ�eâ-,����s b�.�-��+@�������@v��.ÿ�����ý�þ t �.ÿØâ-,
��������� �
	ÿ����x���Ûâ-,�ÿ�+ 1 ������Nþ$�����	ÿ��}þ�v��.ÿ���� 1 �.ÿ������������.ÿ��`þ�� P�Ûâ3,���������� t �.������� 	

n ÿ���<v�#����F���(,Yÿ�������+ � �.ÿ��28ÿ����5�������L "��#Jþ$����ý&% ý('�'}¤J¤�)4?0ý&% ý('�'}¤J¤��G�������.ÿ���� t ���3����� 	
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¬ ÿ��r:�-, t ����2`����v
�!�Yÿ�������<ý��Nþ$�.ÿ��S���.�=����y������ ¬ �R� t ÿ�-v
��������A�#��H� t �.ÿ��Yÿ�+@����Nÿ�#����������CoU��q�A�����y���,6�
�����®�����x¯;����Nÿ�+@+*�����°�����G#�2��Nÿ��-,����®�����}���������2�,F±
	ÿ�v���� ÿ��-,���� ¬ ÿ��������-,��.yz�����®A�#��®vF�	ÿ���������éÿ������
² �����v5P#���2$���-+@�.�����	ÿ����éÿ����*+mÿ��N�.ÿ������³��P����+@�éÿ�3,����Aý���´³P#��������� t ÿ��3,����Lµ.¶������E'�¶�¶�·N+ 	 n �.��� t ���-�����þ$��v������F���4o=����,�#6����� t ÿ��(oU����������������ý�þ��#���2��Nÿ�#��5¸`¯�����Nÿ�+E+(�����G����� ² ����#�����������������}þ$��������������Q¸
�Yÿ��4:6-,�� ÿ���������+4����,�#
����¸K����� ³#����.�	ÿ��v�#�2������w�����ý þ��#���2��Nÿ�#����v�����#��Rÿ�+4��������,8ÿ���Nÿ�3,R��� ÿ�-,wW��������Yÿ��.�
v��.ÿ��³�����S��P����+E�éÿ�-,����ký���´uP#�������<A����Nþ$����������¸���+¹y3P�����Yÿ���� t �.ÿ��Yÿ�+@����Nÿ�#����������!o=���-���������!�.ÿ���������������
t ���3���������=v5P#�������� 	

¯��.ÿu����� ¬ �F� t ÿ�-v
�������G������oU��q�A�����y���,������ t ���3���!����v.�����F��¸$���.q��������.ÿ��=�.ÿ��C+4#���#��	ÿ�Nÿ���������� u#�Nÿº�
�Nÿ�#��Yÿ����3�±
�����+»y3P�����Yÿ��� >��#Jþ$�������*�.ÿ�����,�#�,�����P����+@� ÿ�-,��tý���´³P#��������A�#���þ$�.ÿ��28ÿ����� t �.ÿ����µ.¶.·N+¼�Yÿ�3,R�
����� P������¸K��+I� t �.ÿ��Yÿ�+4����	ÿ�#��������So=��-����������w�����-3,�y P��,������G����v P#�������� 	

n �.� P��þ$����,Yÿ�������x+ P�������¹�8ÿ��½oU��q�A�����y���,������¾�����������.ÿ�������>þ�ÿ�����.ÿ��5¸��.ÿ�������A�#�����������#�+@�.�Nÿ��3,����ý þ`������y������r�.ÿ����x�F�����R�Nÿ����.�Nÿ�A���ý��� t �����������U���-�����YþK��� 	 ý������G�8ÿ�����Xý���yz#��-�����-���������Hv�#����F����� ÿ�+
J&��,�+@���}�Yÿ�������ðý��Nþ$�.ÿ��4����y3P������� t ���-����� 	 ¬ ÿ��p�2$���.ÿ���������@ "��#Jþ`����+�¸�����Xý���yz�����������pA�#��}���R������yz���
����������¿$��vF�����óþ$�.ÿ�2`������2��.�-�������������® "��#Jþ$����#Jþ$����´³P��3,����5¸ t ���-���������3-,��Yÿ��½À���� t �����������°�2K��v
���-���þ����.ÿ��-þ`�����Yÿ��L��+mÿ����Nÿ���������������:
���3��,���������-�F�����������@������P#��� 	

n ÿ��S�����-�.ÿ�-,F�����½W��������Yÿ���v��.ÿ������w�������Yÿ��!+@��ÁSÿ�+@�����S��P����+E�éÿ�-,���ý���´³P#�-�����@�������.ÿ��������������=oU��q.�
A�����y���,������LNÿ����������4þ$����������� P~ þ$���-	ÿ�-,F�äÿ��(Âu�>þ$������� 8
	 '�����-��+@+4��������y��.q�� 	�Ã ÿ���+@���LNÿ���,R��¸.����y3P���������
��������#�2��Nÿ��3,�����,��.�-�.vF�����Rÿ�Nÿ����-��������ÄÀ�����y���,������@�8ÿ���o�ÿ��������������y�#��-�����-�����SA�#��xµ.¶�?
�.¶"·N+Å��P����+@� ÿ�-,����ý���´³P#��������¸6��+Æ:
�QP#��-���������Xÿ���������W���P#�q�����#��3���F�����(�.ÿ����� n �	ÿ���������;�����oU#6�������-���Yÿ���>���� 1 ������������
�#����.��#��-&����v����������=���=v5P#�������� 	

~�+Æ�Yÿ�������#�q���� n �.������+4���������=A�#��U+@��ÁSÿ�+@���N)
Ç-7�È�'�¶�É Ã ���������L|���oU��q�2��.�-��+4�������������� "�-#JþK�
,�������,��>þK���=���=v P#��������5¸ t ���-���S�.ÿ�������+4y����������.ÿ�-,��*:6#�y�� t �.���}þ�ÿÐþ��éÿ�#���,���vG������A�#������� P�����Yÿ�������ý�����#.�
+@�.�Nÿ�Nÿ����-�����½�����@o=��-����������Ê�����Ë������ý��� t �����������½����� n �.�����Ê���F� t ÿ��v������ 	 n ÿ���ý��� t ���-����������
2���#����-��+E+4�4���-������þ$���½���>þ$�.ÿäþ$���éÿ��}þ8ÿ����(À�����v6�bP��2�y����������C� t ÿ�--,����������½����+@�����������H b�.�-��+@�������-� 	
À�#��-������������������,Yÿ�����y3P��� t �.�u�Yÿ�� ¬ ÿ���y3P��,��-�������.ÿ������v����éÿéþ��	ÿ����������SM!#F#��-�8ÿ����.�������±6�����+@Ny3P���³�������;oU��q.�
A�����y���,������ 	

o�ÿ��������H���R� t ÿ��v����������soU��q�A�����y���,������ t ���-���4�.ÿ����@À�ÿ���������,���A����3�-,Yÿ������������� >��#Jþ$���H�����row���
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�����Rÿ����éÿ����H3,��.�-�.v
�����	ÿ�Nÿ�������¸���+�ÿ�+^���-������°:6-,��Rÿ������.ÿ������ P~�þK���	þ��éÿ�-vDP��þ$���(+wP#����éÿ�-,��GMS�	ÿ����������yz��,������
����������������ý��� t ÿ���v6��������������yb����� 1 �������2���#�����qE���U���-,���������� 	 ¬ ÿ����!�����-�.������+4y������������(�<,��.�-�.vF�
�����Rÿ�Nÿ����-�����(A�#��w��������-�.v
�Nÿ�A����Uow�.�����	ÿ���� ÿ����=+mÿ������������.��������������������CW��������8ÿ���v��.ÿ�������ÿ���sþ8ÿ��,����<��#6-,
�8ÿ�-,F�<2���þ�� ÿ��.ÿ������ t #��-����� 	

n ÿ���2�� P�.�.ÿ���=��,��.�-�.v
�����	ÿ�	ÿ����-�����C�����L#�2��Nÿ��3,����Ê b�.�-��+4�������E�����Ë�����@���������2�,F±6Nÿ�v.���éÿ��3,���� ¬ ÿº�
�������-,��.yz����� t �.�<ÿ���À����Nþ8ÿ����������x+mÿ��!�����*����Ðþ�������F� t ÿ��v����������Ê:
#�yz� t �.���G�8ÿ��4À�#��-�����������������U�����
~��F�����-���3,F�����@�����&MS#����-�����.�Nÿ�#������x� t ÿ��-,����U�Yÿ�������� b�.�-��+4�������3� 	

����NþK���#����������4�Yÿ��@~��F�����-���3,F�����U�����(¯�#��������F�����3�-,��8ÿ������@+mÿ��!���-#�q���+ n ���-3,�+4�������!A�#��)þ�ÿ�
���H�.¶>+@+ t �.�!���,�� t ÿ�-,F�Nÿ���¸N����,Yÿ�����ÿ��½�����3����Ðþ$���w >��#Jþ$�*¯������.ÿ�-,��@���,������R�����---,Yÿ������éÿ�-,�����MS�Rÿº�
����������
�����éÿ��QP�.�"����+@�.ÿ������+I����yz����������� 	 n ÿ��� t �.� t ÿ��������-��+Å�F����+mÿ��;���R���2�����-,������������������.ÿ�������>þ8ÿ������
oU��q�A�����y���,�������+UP#���� ÿ�-,5¸ t ��S�Yÿ��(,�#�,�����ý���yz#��-�����-���������w���C�Yÿ��4oU��q�+4����,�#6������þK������P��������� 	 ý���
�����C~��F�����-���3,F���������C������¯�#��������F�����3�-,��8ÿ������(v�#����R������Ì�ÿ�� t �.ÿ���*����y>�.ÿ����LMS#����������.�Nÿ�#��w� t ÿ��-,����
�����U#Jþ$���=�����������R�����½ b�.�-��+4�������3�C�>þ��������.ÿ������ t ���-�����5¸ t ����3,���ÿ�+ ý����-,�����qðÿ��w�.ÿ��������F�����R�Nÿ����.�Nÿ��
A����)ý�������±
��@���R�����--��-,F� t ���3����� 	 n ��,���� t �.�!�.ÿ����@�
�����F�Nÿ����.�Nÿ�A��E¯�����Nÿ�+E+(�����=���������! b�.�-��+4�������
�����& "��#Jþ$���������>þ$�8ÿ����Jþ��.� 	

¬ 4v�#����F����¸ t ÿ��x��,���#��-���Nÿ��-,}�>þ��������.ÿ�������¸<�.ÿ��Ê�éÿ������.����� { �����+@+4����,������½� t ÿ��3,����p�����D�����-3,
+@��-,����Yÿ��-,���:62������
���������#ÿ��������.ÿ����������*À����-����������@�����4����� 1 �������2`�.�-��+4�������-�G�Yÿº¿$�������R�Nÿ���������� Ã ÿ����
v6����������-���p�����D:�-, t �������=����-,���� t ÿ������� t ���-����� 	 n ����J���������-Nÿ�#����v�#
��Í@�.ÿ����F�E�����GMS#����������.�Nÿ�#��
� t ÿ��-,����=�Yÿ�������� b�.�-��+@�������-��þ$�����-���4y�P���&µ6'�¶�¶G���R�����3���-,F���(oU��q�2�����v
���<ÿ�+�o�ÿ��������5Î�Ï�¶6Ç3Ð.Ñ 	

¬ þ$�����# t ���-���������"� ÿ������.��� { �����+E+4����,�������� t ÿ��3,����4����+Ò¯������-�.������u¯�����3,F������Nÿ�������Á
���-���8ÿº�
���F�����5¸
�����"�.ÿ��Eow�.q�y�P���"�Yÿ��<#�2��Nÿ��3,��&Ì�#�+4#������Yÿ��QP�.�����.�-�����������¸R�����4�����@�����.ÿ�-,���� 1 ������-2��.�-��+4�������-�
�������.ÿ���� 	 n ���;+mÿ�������������J���������-Nÿ�#����v�#
��Í@�.ÿ����F�Kÿ���"+mÿ��"Î!Ï�¶6Ç-Ñ������ t ��>v6���.ÿ������"����Kÿ�+»A�#��	ÿ������ ² �����Ä¸
���������-�Yÿ����� t ���-���G�����*v�#�+42�����������¯�#��������
�����---,��Yÿ����(+mÿ��L)�Ñ�� 	 ¶�¶�¶Ho=��q�2`����v
�����Çþ$�����-��3,R������¸ t ��
v6���.ÿ�������� Ã ��������y P���<Î�þ$�.ÿ$�����.ÿ�-,�����.��v�����M!#����������.�Nÿ�#��x���3������þ�� 	

��� ¬ ÿ���v6�������4+mÿ��������&Â�,���#��	ÿ�� t ���-���!�8ÿ��Aý þ`, P�����;ÿ���v��.ÿ���������MS#����-�����.�Nÿ�#��������� u�.�3��+4��������A�#��
�����&Â��3�����+mÿ�-Nÿ�#�������eý����v�#�2�2�����������2�ÿ�����������������.ÿ���� 	

¬ ÿ�����ý�þ�,�P�����;ÿ���v��.ÿ�������<¯�����3,F������Nÿ�������Á@A�#��=�����<MS#��������F���-�.�Nÿ�#�������� n #��Nÿ����-����� t ���-�����F�����
� ÿ����.�Nÿ�AG���U�.ÿ������&T�� � V ý&WÓ "��#Jþ$�S�������.ÿ���� 	 À�#��Nþ$��,�������� ÿ�-,x�.ÿ������&�F�����R�Nÿ����.�Nÿ�A���� P~�þK���-2���P��y������*y�#������
���.�-�����¸����.qGNÿ�3,hþ$�����.ÿ�����Yÿ���+@�.ÿ�������UM!�	ÿ����������y���,�����������&�.ÿ�������oU���������G����� n #��Nÿ����-�������v�#��������6�
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Kennzeichnung der Kristalle: 
 
 
 
 
 
 
    AXB01−001 
 
 
 
 
 
Es muß ein Datenblatt vom Kristallhersteller existieren, das die Position der Probe im 
Boule eindeutig festlegt. 
Institute: 

A: FEE, Idar-Oberstein, Dr. L. Ackermann 
B: HAM, Schwendi-Hörenhausen, Dr. W. Hüben 
C: Institut für Kristallzüchtung, Berlin, Dr. P. Reiche 
D: Universität Hamburg, Institut für Laser-Physik, Prof. Dr. G. Huber 
E: Universität Stuttgart, 2. Physikalisches Institut, Prof. Dr. H. J. Paus 
F: Haas Lasertechnik, Schramberg, Dr. Iffländer 
G: Universität Bonn, Mineralogisch-Petrologisches Institut, Dr. F. Wallrafen 
H: Basel Lasertechnik 
Q: ITI 
R: VLOC 
S: Crystal Associates 
T: Casix 
U: Castech 
V: Cristal Laser 
W: Virgo Optics, USA 
X: sonstige 
Y: Cleveland Crytals, Ohio, USA 
Z: Creol, Orlando, USA, Dr. B. Chai 
 

Materialien: 

Fluoride Oxide  Übergangsmetalle 

FA: Cr3+:LiSrAlF6 OA: Nd:YAG TA: Cr2+:CdSe 
FB: Cr3+:LiCaAlF6 OB: Nd:YVO4 
FC: Nd:YLF OC: Yb:YAG Nichtlineare Materialien 
FD: Er3+:YLF OD: Nd:Y2O3  NA: KTP 
FE: Tm3+:YLF OE: Nd:LSB NB: KTA 
FF: Pr3+:YLF OF: YAlO3 NC: RTA 
FG:  Yb:Er:YLF OG: Nd:YAlO3 ND: KNbO3 
  OH: Yb:Sc2O3 
  OV: Nd:NaBi(WO4)2  

  OW: NaGd(WO4)2 

  OX: Nd:NaGd(WO4)2 
  OY: Nd:NaY(WO4)2 
  OZ:  Nd:NaLa(WO4)2 

Institut laut Verbundpartnerliste 
 

Materialkennung 
X = F für Fluoride , X = O für Oxide,  
X = T für ‚Übergangsmetalle‘ (II-VI Materialien) 
X = N für nichtlineare Materialien 

Nummer des Boules 
 

Nummer der Probe 
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