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� Ó  v��� â&Ò �1��  Ò �e�� v�_� Ó�Ô«Õ ��¡¢�c� â&Ò �1��  Ò �Fãiä®¡i����� Ó £�£�� Ó �S��£�Þ G ¬Wª ß I

å ó i_t�iIkh�a�hlZq8i@���Wr*�jp�e���ehlZ���c���4k���lZia�8��i@��kQ���Ôls�4ehi:��tjlZk���lZ�j�Zls�c���hu����j�j���W���£g
e���t���lZ� � kh�alsi:�c��ië�W���a��r*�jp�e�ia�£ka¤ å
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Ï gji_t�l[�Hia��ia�c�aiÐq\i�eGæÐiai:�«e�gjiÐehi:�hr%k���lZia�4e�lB�8�@�a��r*�jp�e�ls� � ���ctÔ�a��r*�jp�e£� e�ls�W�c����k���lZia�c�ai
lnk��c�hiIkmi:�We��su��j��eë�a��r*�j�Zi�ehi:�su�pj�8t�ia�£kGe��N�Nt÷q4u�e�gjiÑ��p�ehgc���I¤êûê���Zpjqå���ct!ú��hehi � � � ls�Wi
e�gjië�����Z�s� æ_lZ� � æé�W�hçNlZ� � t�i��c�clBe�ls�W����� å kh�alsi:�We�lB�\�ê�a��r*�jp�e�ls� � å Þ dL ß I

å ¦��alsi:�We�lB�\�ê�a��r*�jp�e�ls� � lnkÐehgci������Z�Zi:�Ce�ls�W�P��� eh�N�W�Zk:¨NehiI�£gj�jln�Wpci:k:¨j���ctPehgjia�
����lsiIkb��i:�4pjlZ�hiItÑeh�*km�W�s�Wi��W�P�«�a��r*�jp�e�ia�@rS� ehgciarS� e�lZ�:���\rÑ��t�i:�ZkÐ���}�j�h�Wq��
�si:r*k�ls��kh�alsi:�c��i����ct"ia� � ls�ji:ia��ls� � ¤ å

ûê�W�spjq����8t[ú��hehi � �Ôt�i:k�����lsq\iëehgci�t�l;�Hia��ia�8��iëls��e�gjië�����Z�s� æ_lZ� � æÐ�<uCI
å ¤Z¤s¤ Ï gji�e�i:�£gj�clZ�4pjiIk�pckhi:t÷eh�"��q�e£��lZ�okmp8�£gokm�W�spjehlZ���ck Þ ���{rS� ehgciarS� e�lZ�:���
rÑ��t�i:�Zk�ehg8� eë�hi:�j�hiIkmi:�4e�km�Wr*i«�jgNu�kmln�a���`khlBe�pc� e�ls�W� ß ����i��c���he����6ehgji � i:���
ia�£���c���hiI���a���Z�Zi:tSk���lZia�4ehls�8���a��r*�jp�e�ls� � ¨W���ctÑehgji�pckhi����Hehgci:khi_ehiI�£gj�jln�Wpci:k
eh�«i:�sln��lse@ls�ckhl � g4eélZ�4eh�Ôk���lZia�4e�lB�8�����éia� � ls�ji:ia��ls� � �j����qj�ZiarSkélZkÐ�a���s�Zi:t��a��rÑ�
�jp�e���ehlZ���c���}kh�alsi:�c��iS¥á�������Wr*�jp�e���ehlZ���c���ia� � ls�ciaia��lZ� � §�¤ �

íc�h�Wrì��� e�ls�WiÔ�\��lZ�4e����b�NlZiaæ Þ Z4ª ß ¨}ehgji�t�l[�Hia��ia�c�aiÔiaüN�c�hiIkhkhi:tols�!ehgjiSkhi:�a���ct!�c���heë���
e�gjlZk_�4pj��e���ehlZ����r*�<uPq8iI����r*i��Ñqjlse����Zi:���hi:�Ðæ_gcia�����j��ehgji:��t�i��c�clBe�ls�W��lnk_���W�ckhlZt�i:�hiIt¤

¤s¤Z¤s¤Z¤�Gpckhi���� < �@èÆehi:�£gc�j���Z� � u*eh�P�Wt�� ���c�aiëehgji�kme���ehi����EçN�j� æ_�Zi:t � iëls�÷�
�c���hehln��pj�n���_���j�j�ZlZ�:� ehlZ���8k_t�lZk���lZ�j�Zls�ci��

Ï gNpck:¨@ls�����W�hrS���s�Zu�¨@kh�alsi:�4ehls�8�÷���Wr*�jp�ehlZ� � rS�<u�q\i÷�\ia�£��i:ls�Wi:t)��kSr*�W�hi�������p8kmiItJ�W�
å ��q�e£��lZ�jls� � ��km�W�spjehlZ���[���÷�P����r*�jpjehia� å ¨\æ_gjlZ�si*è@¦�íëøÆ�a���[q8iÑkh��lZt�e��Pq\i«r*����ië�����
�apckmiItxeh� æ@���£t�pckhlZ� � khpc�£gJkh���Zp�e�ls�W�ck�e��!lZ�c�a�hiI��khiSehgji�pj�8t�ia�£kGe£���ctjls� � �����c�h�Wqj�si:rSk
lZ��k���lZia�c�aiP���Ôia� � ls�ciaia��lZ� � ¤÷ô ����ehgcia�Ñæé�W��tjk:¨Els��ehgjiPehia��r¼���WrÑ�cp�e���ehlZ���c���ék���lZia�c�ai
lseêlnk�lsr*�\���he����4eêeh�"�hiI���Zl[�:i�ehg8� e�kh�alsi:�c��iÔlZkê�P� ���hln��qj�Zi�ü¨��ia�j��i:khia�4ehlZ� � ���Nu��8� ehpc�����
k���lZia�c�aië����i:� � lZ�jiai:�hlZ� � t�lnkh�als�c�slZ�ji�¤ Ï gNpck_æÐiêg8�<��i����WrÑ�cp�e���ehlZ���c��� �£gjiar*lnkGe��huW¨c���WrÑ�
�jpje�� e�ls�W�c���E�jgNu�kmln�ak:¨���WrÑ�cp�e���ehlZ���c���`kh���ZlZtorÑiI�£gc���clZ�:k�i�e£��¤Ôèé�WrÑ�cp�e���ehlZ���c���`k���lZia�c�ai
lnk@�j��e@e�gji�kh�alsi:�c��ië���Egj� æ�e��*tj�*�a��r*�jp�e£� e�ls�W�cka¨��a� ��ia��lZ� � e����jln�ak_khpc�£g"�Wk_���WrÑ�cp�e����
e�ls�W�c���{�a��r*�j�Zi�ü�lBeGuoehgji:����u�¥á��� � ����lBe�gjr����c���Zu�kmlnka¨E���WrÑ�cp�e���qjls�ZlseGu�¨p�«�6� ����r*�j�Zi�e�ia�jiIkhk
iae���¤ §C¤ Ï gj�4kmi*e����jln�akÔ����iS�c���he����@e�gji�æÐia�Z�B� i:kme���qj�slnkhgji:t!�ci:�Ztåe�gjia�W�hiaehln�a���é����r*�jpjehia�
k���lZia�c�aio¥ Ï è@¦c§C¤{è@¦�íëø�i�ü��\ia�he�k«�jiaiIt��÷��i:�me£��lZ��q8��t�ux���_çN�j� æ_�Zi:t � iSls�Jkmpc�£gxe������
ln�ak«�GpckmeS�Wk�e�gjiau��ciai:t�lBe*lZ��rS� e�gjiarS� e�lZ�:ka¨bqjp�e����WrÑ�cp�e���ehlZ���c���Ðk���lZia�c�aiPrÔpckGe*�j��e
q\iërÑlnkhpj�ct�i:��kmeh�N��tP�WkÐ�Ô�ji:æÆ�c��rÑiê����khpc�£gP��ia�n� e�ls�Wia�Zu*eh�£��t�lsehlZ���c��� å ���WrÑ�cp�e���ehlZ���c���
e����jln�ak å æ_lsehgcls�÷�a��r*�jp�e�ia��k���lZia�c�ai�¤

èé��r*�jpje�� e�ls�W�c���4kh�alsi:�c��iélZkE��k���lZia�4ehls�8�bia�ct�iI�<���W�{¥á���c�j�sln�a��ehlZ���8§ehgc��e`lnk`khpj�j�\���hehiIt
qNu÷e�gjiP�a���c�aia��e£k����ct�khçNls�Z�nk����_rS� e�gjiarS� e�lZ�:kP¥R��� � ����lsehgjrSk£§����ct����Wr*�jp�ehi:�«k���lZia�c�ai
¥R���£�£gjlBe�i:��ehpj��iI§�¥ákhiaië� � pj��i G ¤ ªW§C¤
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íEl � pj��i G ¤ ª7Ibèé��r*�jp�e£� ehlZ���8���}¦���lZia�8��i

Ï gjiSrS���G����kmehi:�ckëls�xk���lZia�4ehls�8�Ñ�j����qj�Ziar�kh���Z�Nls� � lZ�å�a��r*�jp�e£� e�ls�W�c���{k���lZia�c�aiÑ���hi
qc��khln�a���Z�Zu�ehgci�k���r*i���k{�����Ð���£t�lZ�c����u��j����qj�Ziar kh���Z�4lZ� � iaüj��ia�jeb�����Ð�����Wtjt�lsehlZ���c���8kmehia�
ehgc��e������N�Wia�he�k�ehgji�tjia�NlZkhi:t!�j�n���åls�4e������a��r*�jp�e£� ehlZ���8���Qr*i�ehgc�Nt}¤Sô �oe�gjlZk«�����4e�i�üNe:¨
ehgji�kmehi:�ck@lZ��k���lZia�4e�lB�8�ê�j����qc�si:r kh���Z�4lZ� � q8iI���WrÑiS¥RkmlZr*ls�n���@e��Ù�E�W�su4�7	 kÐ�slnkGeC§

G ¤i�{����qc�si:r-������r«pj�n� e�ls�W��� Ï gclZk*kmehia��lZk*����i�ü��j�Z���£� eh�W�huW¨E�á��r*ls�Zln����l[�I� ehlZ���Xkmehi:�}¤
���ct�ia�£kme����8t�ls� � ehgciP�j����qj�Ziar�¨6t�iaehia��r*ls�cls� � ehgji"�hi:�si:�<���4e«�jgNu�kmln�a���=b�kh�alsi:�We�lB�\�
�j��lZ�c��lZ�j�Zi:k:¨8t�i:��ia�Z���cls� � ���[ls�4e�pjlBe�ls�Wi�¨\�����8��ia�jehpc��� �jln�Ce�pj�hi«���Qehgji«�j�h�Wqj�Ziar ���hi
���s� ehgjlZ� � k�t����ji���e�ehgclZk��si:��ia�M¤ Ï gclZk�lZk_æ_gcia��iëehgji � iai�æ_gjl��«�Wkm�\i:��e����{kh�alsi:�c��i
���a�apj�£k�¥�æ_gc��e�gc���j�\ia�8k@lB�Qôé�cpckmg�gji:�hi"î<§

ª�¤_ö[��t�i:�slZ� � ����i:��i:�s�W�x�÷rÑ��t�i:��¥�p8kmpc���s�Zuår*��ehgji:rS� ehln�a���n§�e�gc� eÑt�i:k�����lsq\i:k«km�WrÑi
�Wkm�\i:��e�k����ée�gji��j����qc�si:r�¤�ö÷� e�gjiarS��ehln�a���Z�Zu�¨`ehgjlnk�lnk���i:���Z�Zu!������qckGe����W�Ce�ls�W�!���
e�gjiP�jgNu�khlZ�:���b�c�h�Wqj�si:r�¨E���ct���kÔkmpc�£g�lZ�N���W�s�Wi:k����c�j�h�<ü�lZrS� ehlZ���8kS¥�lM¤ iW¤o��i:�me£��lZ�
�jgNu�khlZ�:���}��kh�\i:�Ce£k_����i������8kmlnt�ia��i:tPpj�jlZr*�8�W�me£���4e����@lZ�h��ia�Zia� ���4eC§C¤

î ¤�èé�WrÑ�cp�e���ehlZ���c���6rÑiaehgj��tN����ia�Wia�Z���x���j�h���ai:t�pj��iÔ������kh���Z�4lZ� � ehgjiSrS��ehgji:r*��em�
ln�a���@������r«pj�n� e�ls�W�����êehgci��c�h�Wqj�si:r�¤ < lZkmeh�W�hln�a���s�Zu�¨{ehgjlnkSgc�WkÔ��� ehi:�älZ�N���W�s�Wi:t��
� �4��t[t�iI���`���6rS� ehgciarS� e�lZ�:��� ���c���Zu�kmlnka¤ Ï gji:�hi����hi��Wia��u���i:æ��j�h�Wqj�ZiarSka¨cæ_gjlZ�£g
�:���[q\i«km�W�s�Wi:t�i�üj�W�Ceh�Zu�¨cæ_gji�e�gjia��ehgji«kh���Zp�e�ls�W��lnk���eme�iar*��ehiIt[qNu"���j�j���<üNlZrS� e�i
���c���Zu4ehln�a���He�i:�£gj�clZ�4pjiIk@���_qNu��Npjr*ia��lZ�:���}�a��r*�jp�e£� ehlZ���8ka¤

c¤�¦N�W�spjehlZ���xlsr*�j�Ziar*i:�We£� e�ls�W���êèÐ�����hu[�Wp�eëehgji��:���n��pj�n� e�ls�W�oi:lBe�gjia��qNu÷i:� ���Zpc� e�ls� �
e�gji"���j�j���<üNlZrS� e�i*���c���Zu4ehln�Skm�W�spjehlZ���x���Ôq4uå����t�lZ� � e�gji��Npjr*ia��lZ�:���b�a��r*�jp�e£� �
e�ls�W�cka¤
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Lj¤_d�k�kmiIkhk�b ���c���Zud�ai*ehgci"��i:khpj�se�kÔls�ä�����4e�i�üNeÑ�������WrÑ�cp�e���ehlZ���c���ér*i�e�gj��t¨{rS� e�gji��

r*��ehln�a���\r*��t�i:�R¨����8t�����l � lZ�c���8�j�h�Wqj�Ziarðï�t�i�e�ia��rÑlZ�jiêgj� æ���ia�Zia� ���4ebe�gjië�hiIkmpc�Be£k
����iëeh�*ehgci�����l � ls�8���H�j����qj�Ziar�¤ ¢ iI�a��p8kmiëe�gji��hiIkmpc�Be£k_�hi:�j��i:khia�4e��S�a���n��pc�Z��ehlZ���c���
���j�j���<ü�lsrS��ehlZ���!eh�÷e�gji�rS� e�gjiarS��ehln�a���Ð���j�c�h�<ü�lZr*��ehlZ���å���@ehgciP�j����qj�Ziar�¨ElBeÑlZk
lsr*�\���he����4e�e���������r��e�Gpct � r*ia�4eÔ��kêe��[æ_gji�e�gjia��ehgji���i:khpj�se�k����hi*r*i:���jlZ� � ��pj�
���«�c��e:¤÷íc���Ôi�üj��r*�j�Zi�¨Eehgci:khi��hiIkmpc�Be£k�r*l � g4e«lsr*�j�Zu�km�Wr*i�ehgcls� � ehgc��e«lZkÔp�ehehia�
�j���ckhia�8kmië�jgNu�kmln�a���s�Zu�¤

Ï gjiIkmi�kmehi:�ck�iaü�lZkme������Ôq8��ehg�e����Wt�lsehlZ���c���b���ct��a��r*�jp�e£� e�ls�W�c���bk���lZia�8��iS8Qe�gji"tjia�Nls�élZk
lZ��ehgci�t�iae���ls�nka¤åíj�W�Ôiaü���r*�j�siW¨6ls�JkGe�ia�äª÷��q\� ��i��W�jiP�ji:i:tjk«eh�!pckhi"�W�ji����*khia��i:�����
�Npjr*ia��ln�a��� å ��i:��lZ�\i:k å e���q\i � lZ�*ehgci�kh���Zp�ehlZ���*���He�gji�rS� e�gjiarS� e�lZ�:���8rÑ��t�i:� � ia�ji:����ehi:t}¤
ö÷���Nuo�Npjr*ia��lZ�:���6��i:�als�\i:kÔ����iÔe��N�o���WrÑ�c�siaüoeh�!�a���n��pc�Z��ehiSqNuogc���ct����8t~b<�W���hiI�Wpcls��i
��ia�\i�e�lBe�ls�WiP�a���Z�apj�Z��ehlZ���ck�ïolBe�ia�£� ehlZ���8k�ï÷eh� � i�eÑ���Z�WkhiSeh�o���X���ckhæÐia�I¤�dÐe�e�gjlnk«�\��lZ�4e
æÐi"�:���Xpckhi"ehgji"ehiI�£gj�j���Z� � lsiIk��������WrÑ�cp�ehi:�*k���lZia�8��i�e��!lZr*�j�Ziar*ia�4e*��pj�*��� � �W�hlsehgjr
�W��rS� e�gjiarS� e�lZ�:���`rÑ��t�i:�`�W�okh��r*i«khpjlBe£��qj�ZiÔkhl��ai:t[�a��r*�jp�e�ia�êpckhls� � km�WrÑiÑ���WrÑ�cp�e����
e�ls�W�c���bkh��� eGæ@����iÔeh�N���M¤h��iai:tj�siIkhkëe��ok��<u�¨}e�gjlnk�æ_gj���ZiS�j������i:k�k�lnk�lse�khia�s� å lBe�ia�£� e�ls�Wi å ï
kh���Zp�ehlZ���8k{e��Ñ�c�hi:�slZr*ls�c���hu���� � ����lBe�gjr*lZ�����j�c�h�4���£gjiIk6eh�Ñe�gjië�j�h�Wqj�Ziar � i:�jia�£� e�i��Ñq\i�em�
e�ia�6��� � �W�hlsehgjr�¨<�\ia��gc���ckEæ_lsehgÔehgji@�ji:i:t«�����QlZ�c����i:�WkmlZ� � �a��r*�jp�e£� e�ls�W�c���4�8� æÐia�6���ct~b<�W�
�j��i:�alZkhlZ���}¤6ô ����e�gjia��æé�W��tjk:¨����WrÑ�cp�ehi:��r*�Ntjia�Zls� � �:����q8iÔt����ji�lZ�ckmehiI��t����6�*kGe��hln�Ce��su
rS� e�gjiarS��ehln�a���Hr*��t�ia�`���ctPehgji�kh���Zp�e�ls�W�Pr*i�e�gj��t"æÐ��pc�ZtPehgji:��q8i��*���Wr*�jp�ehi:�_kmlZr«p��
�n� e�ls�W�å¥R����i�üj��r*�j�Zi����EehgclZk_lnk_�n� ehehln��i � �Wk_��p�e���rS� e£�W§�¤ Ï gji�rS� ehgciarS� e�lZ�:���}���8���ZuNkhlnk
��� ehgci�����r*�jpjehia�_r*��t�i:�slZ� � æÐ��pj�ntPq\i�lZrÑ�\�Wk�khlsqj�Zi�¤

Ï gji:�hiSlnk«�[�clZ�ai�¨EgjlZkmeh�W�hln�a���{i�üj��rÑ�c�si*e�gc� e«lZ�Z�spckmeh�£� e�i:këe�gji"tjl;�Hia��ia�c�ai:k�q\i�eGæÐiai:�
e����Wt�lBe�ls�W�c���jk���lZia�8��i_���ct*�a��r*�jp�e£� ehlZ���8���jk���lZia�c�ai��ehgci�t�ia�Wia�Z���jr*ia�4e6���\ehgci_rÑ��t�i:�������
e�gji�km�W�Z���Ðkhu�kGe�iar�¤

G ¤@ø6ü��8i:�hlZr*ia�4e����8k���lZia�c�ai�� Ï u��£gj� ¢ ����gji�¥ G L VH � G H�¬ G § æÐ�Wk{���ê���jlnkhg���kmeh�����j�WrÑi:�
æ_gj�c¨Q� ��i:�«��eGæÐia�4eGuouWi:�����8i:�hlZ��t¨Q�c��lZ�ckme���ç4lZ� � �su!�hiI�����£t�iItoe�gjiP�\�WkhlsehlZ���ck«���
��ia�Zi:kmehln���Qq\��t�lsiIkS¥�lZ�c���Zpct�lZ� � �j�n���jiae�k£§�q\i����W�hiÔehgciÑlZ�N��i:�We�ls�W�o���{ehgjiÑe�ia�Zi:k������\i�¤
ô �ä�W��tjia�*eh�Xtj�xehgjlnka¨@gjiols�N��i:�4ehi:t�ehgcls� � k�khpc�£g���kÑehgciokmiaüNe����4eI¨be�gji÷r«pc�����
�Wp8��t��£���4e:¨N���8tSehgciê��lZ� � ���hr*lZ�s�n����u�¤�����ehln��i�ehgc��eée�gji:khi�lZ�ckmeh��pjr*ia�4e�kÐgc�<�Wi�gc�Wt
æ_lZt�i:�Ôp8kmiIk�ehg8���Xe�gjiP�W�hl � lZ�c���{ls�4e�ia�4eÑø{üN�\ia��lZrÑi:�4e����@k���lZia�4ehlnkGe£k��Wqckmi:�h�Wi�gj� æ
�c� e�pj�hioq8i:gc�<��iIka¨�t�iIkml � �cls� � i�ü��8i:�hlZr*ia�4e�k:¨_qjpjlZ�nt�ls� � i:�4pjlZ�jr*ia�4e"eh�XlZr*�j�h� �Wi
ehgji:ls��r*iI��khpj�hi:r*ia�4e�k:¨}��i��c�jlZ� � e�gjialZ��i�ü��\ia��lsr*i:�We£këlB�_pj�ci�ü��8iI�Ce�i:tå�hiIkmpc�Be£k�����i
rÑiI��khpj��i:t¤

ªj¤�èé��r*�jp�e£� ehlZ���8����k���lZia�c�ai��P©W��gc���j�á�ëi:�j�si:�X¥ G L9J G � G H î ¬W§*æ@��k���ûêia��rS���.��km�
eh�����j�WrÑi:�Ôæ_gc�åæ@��k ¢ ����gjiS	 k*��k�kmlnkme����4e*� e*ehgji�i:�ct���� ¢ �£��gji9	 kÔ�sls��i�¤ñ�ëia�c�si:�



H ¨�©«ª«¬®�¯�°²±9³�´�µ¶�°o·i¸h¹�¨��´�·iµ
lZ�jgji:�hlsehiIt�gjlnk«i:�We�ls��i��Wqckmi:�h� ��ehlZ���c���{�hiI���W��t¤��ëi:�j�si:�Ôkhi�eÑgjlsrSkhia�s�_ehgji � �4���{���
�c�8t�ls� � e�gji��8� eme�ia���ckéls�Se�gjiëtj� e£�j¤bú���i:�{ehgci�u�iI���£ka¨Wgji��c�s�Zi:tPq8�N�Wç*��� ehi:�éq\�N��ç
æ_lsehgÆ�:���n��pj�n� e�ls�W�ckS�W�)ehgjiotc� e��c¤.ø{��i:�We�pc���Z�Zu�¨_gjio�:��r*i÷pj�Ææ_lBe�g�æ_gc� e"���hi
çN�j� æ_����k��ëi:�j�si:�T	 k@�n�<æ�ké���E�c�Z���ji�e£����u
¥R�W§��{�n���jiae�k_r*� ��ië������pc�ct�e�gji�khpj��ls�[����ia�Z�Zls�ckhi�æ_lsehg�ehgji�khpj��� e��W�jiê���N�apck

���Eehgji�i:�s�ZlZ�ckmiW¤
¥áq8§ Ï gji*�slZ�ji*q\i�eGæÐiaia�!ehgciS�j�Z���ji�e����ct÷e�gjiSkmpc�åkhæéi:ia�ckê�Wp�e�i:�4pc���{���hiI��k�ls�

i:�4pc���HehlZrÑiIka¤
¥R�:§ Ï gjiëkh�4pc���hi���� ���j�n���ci�eT	 ké����qjlBe£���\�8i:�hlZ��tSlnké�c�h�W�8�W�me�ls�W�c����e��«e�gji��apjq\i����

lZk��<��ia�£� � i�t�lnkGe£���c�aiê���h�Wr±ehgci�kmpj� ¤
�ëia�j�Zia�F	 k*�Z�<æ�kS���hi[���W�ckhlZkmehi:�WeSæ_lsehg ¢ �£��gji9	 k*�Wqckmi:�h� ��ehlZ���ckÑqjp�e�t��x�j��e
i�ü��j�n��lZ�"æ_gNuPehgjië�j�n���jiae�k_r*� �Wi�lZ��ehgjlnk_æ@�<u�¤

î ¤ Ï gji:����i�e�lZ�:���ék���lZia�8��i��êôGkh�W������iaæ@e����Æ¥ G H�Nª<� G J�ª9J�§�æ@��k«���Xø{� � �slnkhgX�jgNu�kmln��lnkGe
æ_gj�[t�lnk���� ��i:�hiIt�ehgji*�n�<æ�k����ér*��e�ls�W�!���ct � ���<�Nlse�� e�ls�W�}¤ Ï gji:khiÑ�Z�<æ�kët�iIkh�a�hlZq8i
e�gjiÔr*��ehlZ���÷���{ia��i:�hu"��q��GiI�CeI¨\�c��e��Gp8kGeë�j�n���jiae�k:¤ Ï gji:u�iaü��j�Z��ls�_�ëi:�j�Zia�F	 k��Z�<æ�k
�Wk@�hiIkmpj�sehlZ� � ������r � ���<�Nlse�� e�ls�W�}¤

Ï gjia�W�hiaehln�a���Ek���lZia�4ehlnkme�k�pckmiÑrS� e�gjiarS� e�lZ�:k�eh� � lZ��iÔ��khpc�a�als�c��e:¨}��qckGe����W�Ceê�hi:�j�hiIkmi:�4e�� �
ehlZ���S���H�cg4u�khlZ�:�����jgcia�j�WrÑi:�c��lZ�S���£t�ia�Qe���i�ü��j�n��lZ�S���ct*�c�hiIt�lZ��ebgj� æä�c� e�pj��i_q8i:gc�<��iIka¤
����ehiëehg8� e�e�gji:khi��j��i:t�ln�Ce�ls�W�ck�b<i�ü��j�n���8� ehlZ���8kb���W�s�Z� æ0���h�Wr±ehgci�rS� ehgciarS� e�lZ�:���}r*��t�ia�M¤
Ï ��e�gjiSi�üNehi:�4eêe�gc� e�e�gji:khi*r*�Ntjia�nk�t�i:k�����lsq\i*�hiI���ZlBeGuX¥á�hiI�a���s�Qe�gc� e�e�gji:khi*rÑ��t�i:�Zk����hi
kGe�ls�Z�`���j�j���<ü�lsrS� e�ls�W�ck£§{e�gjiau � ls�Wi���������i:�Ce_��i:khpj�se�k:¤@��lnkh�a�hi:�c���c�alsiIk_��� e�ia�[lZ�ct�ln�a��ehi���i��
�c�ji:rÑi:�4e�k`���je�gjibr*��t�ia�nkE����ib�ji:i:t�iIt¤ Ï gji:����i�e�lZ�:���Wk���lZia�4e�lZkme�kEt�i:���Wæ_lsehgÑ��qckmeh�£����ehlZ���ck
���ct � ia�cia�£���Zl[�I� ehlZ���8k{���}�Wqckhia���<��ehlZ���cké���ctP�a���n��pc�Z��ehlZ���ck:¨WlM¤ i�¤QehgciauSt�i:���Hæ_lBe�g � i:�jia�£���
çN�j� æ_�siIt � iêlZ�ckGe�i:�WtP���Qkh�8iI��ls�8�ëçN�j� æ_�Zi:t � i�¤

èé��r*�jp�e£� ehlZ���8���{k���lZia�4ehlnkGe£këpckhiÑq\��e�gåehgji:����i�ehln�a���6���ct!i�ü��\ia��lsr*ia�4e£���6çN�j� æ_�Zi:t � i
eh�St�i:��ia�Z�������WrÑ�cp�ehi:�_rÑ��t�i:�Zk@���`��i:���slseGu�¤ Ï gjiIkmiër*��t�ia�nk_����i�e�gjia��pckhi:tPeh�SkhlsrÔpj�n� ehi
ehgji*q\iagc�<�NlZ���ë���Ð�c� e�pj��i��@ehgji:uo�a���!q\i*��i:�hls�ci:toqNuo���WrÑ�8����ls� � æ_lBe�gx�c� e�pj�hiW¤ Ï gji:u
����i�khlsrÔpj�Z��ehiIt*��ia�£khls�W�ck6���}�8� ehpc�hiW¤�����ehi�ehgc��eélZ�SehgclZk@khlsrÔpj�Z��ehlZ�����aia�he���lZ����kh�\i:�Ce£k{���
�c� e�pj��ië�a��pj�nt"q8i��£gc��� � iIt¨j����i:��ehlZ� � �Ô�NlZ�me�pc�����i:���slseGu�¤

ºt»�ò óôÑ�ÄtÆYÍõ¼¾öYÄtÇcÇcË�ÆYÐtËø÷ùÑ�½oúYÇ�Ë�¿jû
< lnkGe�����lZ�:���Z�suW¨4kmehp8t�lsiIkb��� km�\i:�alB�\���j����qc�si:r*ké���ctP��������i:kh�8�W�ct�lZ� � qj��i:��ç4e�gj�h�Wp � g8k6gc�<��i
�siItëeh���jiaæXk���lZia�4ehls�8�ét�lZk���lZ�j�Zls�ci:k:¤,�{gNu�kmln�ak:¨�èégjiar*lnkGe��huë���8t�d�kmeh�����j�Wr«u�iar*ia� � iItë��p�e



±9³ ü7³�ý�·i°�¯�é �ý�´�°�¯®þ7ª²ë�°�ª«µ®¸ÿ¨�©®ª«è,è,¯�µÀëi¯R¬�°�·��iè,¯�ç J
���v����ehpj�£���X�{gjlZ�s�4km�W�jgNu������Z�s� æ_lZ� � ehgci_lsr*�\���he����4e{t�lnkh�a� ��i:�hlZi:kEqNuÀ��i:æ@eh�W�}¨Wù`��ÿ6��lnkhlsi:�
���ct�ûë���slZ�Zia�*�hiIkm�\i:��ehlZ��i:�suW¤ Ï gjiëeGuN�8i����E�j����qc�si:r*k@lZ��æ_gjln�£g��a��r*�jp�e£� ehlZ���8���}k���lZia�c�ai
�a��pj�nt[���£gjlZia�Wi�qj��i:��çWe�gj����p � gck�����i � ia�ji:�����s�ZuP��i���i:�h��i:t�e��"��ki� � �£���ct��£gc���s�Zia� � i:k��£¤�d
�jln��iët�ia�c�jlsehlZ������� � �����ct��£gc���s�Zia� � i:kÐkGe�iarSkÐ������r ú«:���iê���E¦j��lZia�c�aië���ct Ï i:�£gc�j���Z� � u�Q���Zln��uCI

ûê�����ctJèégc���s�Zia� � i:kÔ����i�¤Z¤s¤o��pj�ctj��rÑi:�4e����Ð�j����qj�ZiarSk«ls�äkh�alsi:�c��i����ct�i:���
� lZ�jiai:�hlZ� � ¨cæ_lBe�g÷�8��ehi:�We�lZ���s�Zu�qj�h�4��t�kh�N�alZ���R¨c�8�W�slsehln�a���R¨H���ct[k���lZia�4e�lB�8�ëlZrÑ�
�c����e:¨ e�gc� eb�a��pj�nt�q\i���t�� ���c��iIt�qNu«���c�j�suNlZ� � gjl � gÑ�8i:�m���W�hrS���8��i@����r*�jpjem�
ls� � ��i:kh��pj�£��iIka¤

d�k iaüN�\i:��ehiIt¨<ehgji:�hiÐlnk`���s�W� � �ZlZkme`��� � �£���8t��£gc���Z�si:� � ib�j�h�Wqj�ZiarSka¨<lZ�c���Zpct�lZ� � ia�Zi:��eh�����jln�
kmeh��pc�Ce�pj��i:k����brS� e�ia��lZ���Zk:¨ce�pj��qjpj�Zia�c�ai�¨ � i:�j��r*iÔkhi:�4pji:�c��lZ� � ���ctokmeh��pc��ehpj�£���`qjls�W�s� � uW¨
� �s�Wqc��� �a�slZrS� e�i�r*�Ntjia�Zls� � ¨8kh�8i:i:�£g÷���ct��Z��� � p8� � iIk�kmehpct�lZi:k:¨c�cgc����rS����i:p�ehln�a��� t�iIkml � �}¨
�\���Z�spjehlZ���!���ct÷t�lnkh�8i:��khls�W�}¨���ctorS���Nu[r*����i�¤ëô �o�c���me�lZ�apj�n���I¨ce�gji*ûê�£���8tåèégc���s�Zia� � i
�á�W��iëpj��ls��e�gjlZkÐe�gji:khlnk_lZk_íc����i:kme�í`lZ��io�{�hi:��i:�We�ls�W�"���ct�ö[lBe�l � � e�ls�W�}¤

ºt»�� ÷ùÑ�Ë�ÍhÅcÊ�ÃpÅc½ÀÆ ½����h½oÑ�Ë�û&Ã��ÉÅ�Ñ�Ëù÷ùÑ�½oÁ ÄtÐtÄ�ÃpÅ�½tÆ
	�� óôÑ�ÄtÆYÍ
¼¾öYÄtÇcÇcË�ÆYÐtËø÷ùÑ�½túYÇcË�¿

íc����i:kme}�c��i{lZk`���ci{����e�gjibr*�WkmeE�a�hlsehln�a����i:�4�NlZ�h�W�jr*ia�4e�������lZkhç�k}lZ�«���Z��e�gjiéö[iIt�lsehia���£���jiI���
�a��pj�4eh��lZi:kët�pjiÑeh��e�gji*gjl � goe�iar*�\ia�£� ehpc�hiIkê���ct!�s� æ/�j�hiI��lZ�jlse�� e�ls�W�o�£� e�i:k:¨}i:kh�8iI��ln���Z�su
t�pc�hlZ� � ehgjiSkhpjr*rÑi:�:¤ Ï gjlnkëlZkë���ålZrÑ�\���he����4eê�j����qc�si:r�ehgj����p � gj�Wp�e�e�gjiSæé�W�h�nt¨Hqjp�e
lZ��ehgjiIkmi«���hiI��k@lse�lnk�i:kh�\i:��ln���Z�Zu"tj��� � i:�h�Wpcka¤bø{��i:�hu"u�i:���:¨�lZ�4ehi:�ckmlZ��ië���W�hiIkGe_�8�hiIk_qjpj���
e�gj��pck����8tjkH����gjiI�Ce����hiIka¨It�i:kmeh��� uNls� � rS���4u�eh��iaiIk}���ctê�c��ehpj�£�����hiIkm�Wpj���ai:k:¤}ö[����ia� �Wia�I¨�lse
lZr*�j�slZi:kQ�ê�j��� � �hiIkhkhls�WiQehpj���jlZ� � ���\�Z���ct�lZ�4eh��t�i:khia�heQæ_lBe�gÑ���s�4ehgci@�Wkhkh����ln� e�i:t��c�h�Wqj�si:rSk
¥�� � pj��i G ¤ î §�¤

íj�W�����Z�QehgjiIkmi*��i:�Wkm�W�cka¨lse�lnkë��ia��u[lZrÑ�\���he����4eêe���� � g4e«� � ��lZ�ckmeëkhpc�£g!������i:kmeê�8�hiIk
pckhlZ� � ���Z�6ehgji"�<�<��ls�n��qc�si*��i:kh��pj�£��iIk�lZ�x���£t�ia�ëe��[r*ls�jlZr*l[�:iSehgcialZ��ic�Hi:��e�k��Wk�r«pc�£g��Wk
�\�Wk�kmlZqj�Zi�¤ Ï gji�� � g4eÐ� � ��ls�ckme{�c��iêr«pckmeéq\iê�:�����hlZi:t*�Wp�e_� ebeGæÐ�«rS��ls�Ptjl;�Hia��ia�4e@�si:��ia�nkTI

G ¤_íj����i:kmeb�8�hi��c�hi:��ia�4e�ls�W� IEdÐeéehgjlnkÐ�si:��i:�R¨Wehgjië��tjrÑlZ�jlnkGe�����ehlZ���SrÔpckGeÐ�j����r*��e�i�ehgci
i:t�pc�:� e�ls�W�ä���ë�als�NlZ��kh����lZi�eGu�e����<���WlZt��hlnkmç�k*e�gc� eP�:���)�j��� ���Wç�i��xæ_ls�ntä������i:kme
�c�hiW¤ < � æéi:��i:�:¨ e�gjia��i�����i@rS���Nu«��ehgji:�6ehgjlZ� � k6ehg8� e{r«p8kGebq\i�t��W�ji@eh��r*lZ�jlZrÑl��ai
�c�hi!ic�Hi:��e�k���k"r«pc�£g0��k"�8�4khkhlsqc�siW¤#íc����i�üj��r*�j�Zi�¨�lse�lZk"�ji:�ai:k�kh���huJeh�Jæé�W�hç
���Xe�gji��j�n���j�jlZ� � ����ehgji�ehi:�h�£��lZ��e��!�j��ia�8����iP�c��ehpj�£���Ð�c��i�� qj��i:��ç�k:¨Qeh�xt�i:�alZtji
æ_gjlZ�£g�ehi:�h�£��lZ�J�:����q\i�pj��qc���jl��aiIt¨6e��!�j��ia�8����iPia� �W��pc��ehlZ�����c�Z���cka¨{eh�xt�i:khl � �



Z ¨�©«ª«¬®�¯�°²±9³�´�µ¶�°o·i¸h¹�¨��´�·iµ

¥R�W§ ¥�q\§
í`l � pc�hi G ¤ î I_¥R�W§Ð�n���ct"q8ia������ië�c��i*¥áq8§ �n���8t���� ehi:�@�c�hi

���W�Wtjk@���ct"æÐ�<u�ké���E�hiI���£gjlZ� � ���s�He�gjië�j�n����iIk@ls�"ehgcië�a��pj�4e��hu����ct"kh�Ñ���}¤Qô �Eehgji
�Wt�r*ls�jlnkmeh�£� ehlZ��i"t�i:�alZkhls�W�ck«���hiSrS�Wt�i�lZ��ehgji"�j�����\ia�«æ@�<u�¨`�c��i�ic�Hi:��e�kÑ�a����q8i
r*lZ�jlsr*l��aiItå���ct[e�gjiÑ� � g4e�� � ��lZ�ckGeêehgci«�c��iSt�pj��ls� � �"�hiI���Eiar*ia� � i:�c��u÷�:���!q8i
rS��tji�i:��khlZia�I¤

ª�¤_íc����i:kme��c��i�� � gWe�ls� � I_��pc�hlZ� � �S������i:kme��c��i�iar*i:� � ia�c�au�¨clseëlZk��ji:�ai:k�kh���huPeh��p8kmi
e�gjiê�<� ��ls�n��qj�Zi_��i:kh��pj�£��iIk6ls��ehgji�q8iIkGeÐ�8�4khkhlsqc�si�æ@�<u�¤ < � æÐia�Wia�I¨ � � gWe�ls� � � � ��lZ�ckGe
e�gji��c�hiIk«lZr*�j�ZlsiIk�e�gji��a�N���£t�ls�8� ehlZ��������khia��i:����� � �h�Wpj�ck�¥��j�n���jiIka¨6gcia�ZlZ�a����e�ia�£ka¨
�c��iar*i:�}¨j���ct"���W�spc�We�iai:��k£§Q���W�ée�gji���t�iI�4pc� e�i�pckhiê���E�a��rÔqc� e�ls�Wi���i:kh��pj�£��iIk�¥�� � �
pj��i G ¤ 4§C¤ ô e�lnk���ia��u�lZrÑ�\���he����4ePeh�)�j��i:tjlZ��e"�c��iåq8i:gc�<�Nls�W�"kh�ä�WkPe��ä�<�W��lnt
�W�a��lnt�i:�We£kb���ctÑeh��rS��ç�i_�£� ehlZ���8���ct�iI��lnkmlZ���8ka¤Qíj�W�blZ�ckGe£���c�ai�¨WlB�}æÐi�çN�j� æJehgji��c�hi
�j�����8� � ��ehlZ����kh�8i:i:t¨�t�lZ��i:�Ce�ls�W�P���8tSls�4e�ia�ckhlBeGuW¨Næéi�æ_ls�Z�Hq8ië��qj�Zi�e��Ñtji:��lnt�i�æ_gc� e
�������4e�æÐiêg8�<��i�eh�*� � gWe_�W�����ct"ehgji�i��\iI�CehlZ��iëæ@�<uS���E� � g4e�ls� � ¤

ô �«q\��ehgÔ�a��khi:k:¨:�c�hié�j��ia��i:�4ehlZ�������ct��hiI����i:r*ia� � ia�8��u�¨IlseElnk}�Wia��u�lZr*�8�W�me£���4e e���gc�<��i
eh�N���nkQe�gc� e@����i���qj�Zi_eh�«�j�hiIt�ln�Ce{���W�hiIkGe6�c��i��j�����8� � ��ehlZ���}¨�e���çNlZ� � lZ�We��«���:���Wpj�4e{�c���hehln�C�
pj�n���@�����8t�lBe�ls�W�ck:¤{ú��ci����}ehgji � �4���nkb���}�c��i�� r*�Ntjia�t�ia�Wia�Z���\ia�£k{lnkéeh�Ñ�j�h� �Nlnt�i��cg4u�khlZ�:���
���Ðgjiapc�hlnkGe�lZ����pj�siIkéehgc��e_�:���"i�ü��j�n��lZ�"���8t�iarÔpj�n� ehi��c��i�q\iag8�<�4lZ���@���8t¨������8kmiI�Wpcia�4eh�Zu�¨
r*l � gWeSq\i÷���j�c�slZi:tJeh���a�hiI� ehlZ� � ����qjpckmeS�j��i:t�ln�Ce�ls�W�ä���ct��c�hi:��ia�4e�ls�W��e��4�W�Zk:¤)ô �äehgji
�����Z�s� æ_lZ� � kmiI�CehlZ��� ¨æéiÑæ_ls�Z�{t�iIkh�a�hlZq8iÔ������i:kmem�M�c��iÔkhlsrÔpj�n� eh�W�ê�Wkë��e��4�W�E�����ë�j��i:t�ln�Ce�ls� �
�c��iêq\iag8�<�4lZ���I¤



±9³ �X³�ý�·i°�¯�é �ý�´�°�¯¤éd´�ç¤¹pè,ª��·i°®é K

í`l � pc�hi G ¤ XIE�c��iê� � g4e�ls� �*� �h�Wpj�ck@lZ���W�Ce
ºt»� ��½tÑ�Ë�û Ã��ÉÅ�Ñ�Ë�È�ÅT¿ÌÂhÇ�Ä�Ãp½oÑ�û
Ï gji«�j�h���ai:k�k����{t�i:��i:�s�W�jls� � ��khlsrÔpj�Z��eh�W��kh��� eGæ@����i���� ehi:�÷lnk�t��W�ji«lZ�[ehiI��r
rS��t�iÔpj�
���}rÑi:r«q\ia�£kbqc�hlZ� � lZ� � �«� ����lsiaeGuÔ��� t�l;�Hia��ia�4e_kmçNlZ�s�nk:¤ Ï gji:u*pckmi�ehgji������Z�Z� æ_ls� � �j�h���ai:k�k
lZ�"�W��tjia�@eh�Skh���Z��iê�j����qj�ZiarSk:¤

G ¤@ôGt�ia�4ehls��u����"���j�j�����c�hln� e�i_�hiI���s�MæÐ�����ZtÑ�jgcia�j�WrÑi:�j���,8�¦j��lZia�4ehlnkGe£kbq\i � ls��ehgjiëkm�W�spj�
ehlZ���Ñ�j�h���ai:k�k`qNu�t�ia�c�jlZ� � ehgji@�j����qc�si:r����\ls�4ehi:�hiIkGeI¤ ô e6lnkQlsr*�\���he����4eQeh�êlnt�ia�4ehls��u
���Zi:�����Zu�ehgji��Wkm�\i:��e6���\ehgji_�j����qc�si:r�ehg8� e{æ_lZ�s�jq\i����W�ckhlZt�i:�hiIt¤ Ï gci_ls�����W�hrS��ehlZ���
ehgc��e�lZk��mçN�j� æ_�d�ê��q8�Wp�e_ehgci��j�h�Wqj�Ziar±rÔpckGe�q\i�kme�� e�i:t¤bô e�æ_ls�Z�}q\i�pckmiIt"eh�*ia���
kmpj��i�e�gc� eÐehgci�r*��t�ia�\��ia�j��i:khia�4e�k{ehgjiê����l � lZ�c���8�j�h�Wqj�Ziarã��kÐ���Z�Wkhia�ZuÑ�Wkb�\�Wk�khlsqj�Zi�¤
Ï gjia�[e�gji«�4pjiIkGe�ls�W�ck_e���q8iÑ���ckhæÐia��i:t"r«pckme�q\i��\�Wkhi:t[���Zi:���h�Zu�¤ Ï gjiÔkh�alsi:�We�lZkme�k
r*�<u�ehgji:���WkhkhiarÔqj�Ziê����lZ�4ehi:�m� t�lnkh�als�j�ZlZ�c����u*ehiI��r�¤

ªj¤�èé���ckmeh��pc�CeÑ��r*��ehgji:rS� ehln�a���br*��t�ia�
8 Ï gji�rS��ehgji:r*��ehln�a���br*��t�ia�élZk«pckmp8���Z�suå�
��ia��u��n��� � ië���W�s�Zi:��ehlZ�������Qi:�4pc� e�ls�W�ck_���8t"lZ�jiI�Wp8���ZlBe�lsiIka¤{ö[� �NlZ� � ���h�Wrãehgci�����l � �
ls�c���{�j����qj�Ziar�eh��ehgci�rS� ehgciarS� e�lZ�:���6r*��t�ia�Ð���ZrÑ�4kGe����sæ@�<u�k���i:�4pjlZ��i:kërS��çNlZ� �
kmlZr*�j�sls��uNls� � ��k�kmpcrÑ�jehlZ���ck:¤ �Qia��gc���8kHlBe æ_lZ�Z��q\i{r*�Ntjia�Zi:têls�«ª@tjlsr*ia�8kmlZ���ck}����ehgji:�
ehgc��� î ¨ �����6iaü���r*�j�siW¤ Ï gjiIkmi_�Wkhkhpjr*��ehlZ���8k`æ_lZ�Z�j�jiaiIt�e��ëq8i@��i:���W�ckhlZt�i:�hiIt�æ_gji:�



G ¬ ¨�©«ª«¬®�¯�°²±9³�´�µ¶�°o·i¸h¹�¨��´�·iµ
e�gji��hiIkmpc�Be£k@���Eehgji��Npjr*ia��ln�a���iaü��8i:�hlZr*ia�4e�k_���hiê��q�e£��lZ�ji:t}¤

î ¤_��i:khl � ���[�Npjr*ia��ln�a���é��� � ����lsehgjr 8{d��J��� � ����lsehgjr�lZkÑ�÷khi�e«����kGe�ia��� qNuW� kmehia�xlZ���
kmeh��pc�Ce�ls�W�ck6���W�é�W�a���Wr*�j�slnkhgjls� � �ëe��WkmçH¤ Ï gji���� � ����lBe�gjr%lnk{lZ�4ehia�8t�i:t*e����j����t�pc��i
e�gji�km�W�spjehlZ���"eh���Ñ�j����qj�Ziar±�W��kmpcq��M�c�h�Wqj�si:rãqNuP���\ia�£� e�ls� � �W�Pe�gji�r*�Ntjia�M¤

c¤ ¢ pjlZ�Zt!�P�a��r*�jp�e�ia�ë����t�iÔehgc��eêlZr*�j�si:r*ia�4e�k�ehgjiÑ�Npjr*ia��lZ�:���Q��� � �W�hlsehgjr 8 ú�� ehi:�}¨
kmehi:�ckPlZ��e�gjio�Npjr*ia��ln�a���ê��� � �W�hlsehgjr¸����i � ia�ji:������ia�j�Wp � g)e�gc� e"ehgji:u��a���Æq8i
lZr*�j�si:r*ia�4ehiIt�lZ������r*�jpjehia�@����t�i�ls��r*�W�hi_e�gc���P���ji�æ@�<u�¤ Ï gji��a��r*�jp�e£� e�ls�W�c���
k���lZia�4ehlnkmeéæ_lZ�s�8�jiaiIt*eh�«tji:��lnt�i�gc� æJe���lZrÑ�c�si:rÑi:�4ebehgci���� � �W�hlsehgcr%ic:��alsi:�We��su*�W�
e�gjiêeGu4�\iê���`�a��r*�jp�e�ia�éehgc��e@æ_lZ�Z�\q\iêpckmiItSe��Ñkh���Z��i�ehgjiê�j����qj�Ziar�¤6ö÷���Nu*��� ehgji
kmehi:�ckÑls�Jehgji���� � �W�hlsehgcr rS�<u�q\i"lZr*�j�Ziar*ia�4ehiIt�qNu�pckhlZ� � iaüNlnkmehlZ� � kh��� eGæ@����iS8
��ehgji:��k@æ_lZ�s� �hiI�Wpcls��i��ciaæ.����t�iêeh�Sq\i�æ_�hlseme�ia�}¤

L�¤i�Qia�h������r±�Npjr*ia��ln�a���iaü��8i:�hlZr*ia�4e���ehlZ���x¥ákhlsrÔpj�Z��ehlZ���8§éæ_lsehg�ehgci�ls�4ehi:�4ehlZ��������I
�4§ëia� ���Zpc��ehlZ� � ¥�� ���Zlntj� e�ls� � §����8tx�hi:�4lnkhls� � ¥�lB�_�jiI��i:k�k�����u�§�e�gjiPr*��t�ia�M¤�ô �@ehgji
��i:khpj�se�k���ia�c�sln�a��ehi�q\iagc�<�NlZ����ehgc��e�kh�alsi:�4ehlnkGe£k�çN�j� æ0eh�"q8iÔ�<���slnt¨8ehgji:�[ehgciau�æ_ls�Z�
gc�<�Wi�rÑ�W�hi[�a�����8tjia�c�ai"e�gc� eSe�gji[�j��i:t�ln�Ce�ls�W�ck*���êehgci[rÑ��t�i:��æ_lZ�s�����Zkh�åq8i[���
� ���ZpjiW¤�¦N�WrÑiaehlZr*i:k:¨ ��i:khpj�Be£kë������r�khlsrÔpj�n� ehlZ���8këæ_ls�Z�b�Zi:�Wtoe��[��tjt�lsehlZ���8���b�4pjiIkG�
e�ls�W�ck���q8�Wp�e_ehgji��cgjia�j�Wr*ia�j�W��q\ialZ� � kmehp8t�lsiIt¨8���ct"ehgji�rS��ehgji:r*��ehln�a���}r*�Ntjia�
æ_lZ�s�`�jiaiIt�eh��q\i�r*��t�ls�ci:t�e����hi��ci:��e��*�ji:æ.tjls��i:��ehlZ�������6��i:khi:���£�£g}¤Ðúê�:�a�WkmlZ�����
���s�Zu�¨6��i:khi:�����£gji:��k�æ_ls�Z�é��i:���sl��aiPehgjlnkÔ�8�Wls�4eÑehgc��e«ehgciaux����� � ��e�eh�!ls�8���Zpct�i�km�WrÑi
�jlZi:�ai"����lZ��������rS� ehlZ���0¥ �����Ñi�üj��rÑ�c�siW¨6ehgc��e*�o�c���hehln��pc�Z���«� ���Zpji��a�����jia�Wia�Ñq8i
�ji � ��ehlZ��iI§�ehg8� e�lZk��a��r*r*���åkmi:�ckmiÔeh���\ia�£km�W�}¨qjp�e�rÔpckGe�q\iSkGe£� ehiIt÷iaüN�c�sln��lseh�Zu
lZ�[�ÔrS��ehgji:r*��ehln�a���}r*�Ntjia�M¤
q8§ � i:�jia�£� e�ls� � rS��ehgji:r*��ehln�a���é���W���Gi:��ehpj��iP���ct�kmpcqckmiI�4pjia�4e«�ji:æ#ehgji:����uå�a�����
�aia���jls� � �Npjr*ia��lZ�:���b���ctåehgji:����i�e�lZ�:���{�j�����\ia�hehlZi:k�����q\��ehgxe�gjiPr*��t�i:�é���8tåehgji
��� � ����lBe�gjr Þ G9G ª4¨ GSGIî"ß ¤

Ï gjië�����Z�Z� æ_ls� � khi:�Ce�ls�W�ck_����iê��� � ���cl[�:i:tP�W�a�a���£t�ls� � e��Ôe�gji:khi�t�i:��ia�Z���crÑi:�4e_kmehi:�ck:¤

��������� ��� |jz���� � � |cz"! � ��z ���
ö[��t�ia�nk«���hiPq8i:ls� � ls�c�a�hiI��khls� � �Zuopckhi:tåe��orS��çWiS�j�hiIt�ln�CehlZ���8k�lZ�XrS���Nuo�8ia�ntjk����_ehgji
ia�N�Nls�����crÑi:�4e����6k���lZia�c�ai�¤�ö[��t�i:�Zk:¨ gc� æéi:��ia�I¨gc�<�WiÑ�[khia��lsiIkê���@�slZr*lBe£� ehlZ���8k����Ðæ_gjlZ�£g
ehgjiP�Z�W�£ço�����W�a��pc���W��uo���ct~b<�W�����j�����\ia��� ���Zlntj� e�ls�W��gc�<��iÑehgci�r*�WkmeÔt��£��rS� e�lZ�S�a�����
kmiI�4pjia�c�ai:k:¤ < � æéi:��ia�I¨\��ehgcia����i:kmeh��lZ��ehlZ���ck � i:�jia�£���Z�su����a�apj�ëæ_gjia�x���c�j�suNlZ� � rÑ��t�i:�Zk:¤
íj��i:�4pji:�We��suW¨clZ��������rS� e�ls�W���W�÷�Sgjl � g��Npjr«q\ia�����6lZ�j�jp�eê�<���hln��qc�siIk_lZk��hiI�4pjls��i:t"e��S�hpj�
�ër*�Ntjia�M¨�e�gjlZkb�jiaiIt*q8i:ls� � km�\i:�alZ���s�ZuÑ�hiIkGe��hln�Ce�ls�Wié���W�{r*��t�ia�nk{æ_lsehg���kh�c��ehln���Z�suÔi�ü��j�ZlZ�alBe



±9³ �X³�ý�·i°�¯�é �ý�´�°�¯¤éd´�ç¤¹pè,ª��·i°®é G9G
iaüN�c�hiIkhkhls�W��¥RkmlZ�c�ai�ehgci:khi��hiI�4pjls��i�tj��e��ë���W�{� ����lZ��qj�Zi:k{lZ�Si:�W�£g�kmlsehi<§C¤6íEls��i��j�����8� � ��ehlZ���
r*��t�ia�nk_����i�� � �N��tPiaü���r*�j�sië���Etj��e��*t�iarS���ct�lZ� � ¥átj��e��Ñ��i:kmeh��lZ��ehi:t8§br*��t�i:�Zk:¤

ô ePrÔpckGe"q8iå�����8kmlnt�ia��i:t�ehg8� ePe�gji[���W�hiIkGeS�c��i÷�j�����8� � ��ehlZ���JlZk"����i:�hu��a��r*�j�Zi�ü
�j����qc�si:rãehgc��e_ls�N���W�s�Wi:k@khia��i:�������kh�8iI�Ce�kÐe�gc� e�rÔpckme�q8i����W�ckhlZt�i:�hiIt&I

G ¤_ö[i�e�ia�������Z� � lZ�:���b�Wkm�\i:��e�kTI Ï gjiPr*i�e�ia�W�h�W�s� � ln�a���é�����8t�lBe�ls�W�ck«���\iI�CeÑ�c��i��j�����c���
� � e�ls�W�!lZ����t�ls��i:��e�æÐ�<uW¤ Ï i:rÑ�\ia�£� e�pj��i�¨}æ_lZ�ct¨`rÑ�WlZkmehpc�hiW¨`���8t!kh�����xr*�NtjlB��u
�c�hi«q8i:gc�<�Nls�W�����ct��c�h�W�c� � � ehlZ����lZ�÷��kml � �clB�8�:���4e�æ@�<u�¤Ðô e�r«p8kGe�q\i�e£��çWia��ls�4e��
���a�a��pj�4e_e�gc� e�e�gji:khi����W�ct�lsehlZ���ck�����i��j��e�kme���ehln��¨cqcp�e�ehgci:khi«�£gc��� � i�t�pji�e��Sehgci
r*�W������� r*i�ehi:�������Z� � lZ�:���b�a���ct�lsehlZ���8kS���Ñehgci÷tj�<u4�M�jl � g4e���u��a�siW¤ Ï gjia��i����W�hiW¨{ehgci
������i:kmeÔ�c��i��j�h�W�c� � � e�ls�W�X�j��i:t�ln�Ce�ls�W�Jkhgj��pj�nt��a���ckhlnt�ia�Ñ�j��i:t�ln�Ce�ls�W�J����ehgji�r*i��
ehia�W�h�W�s� � ln�a���{�����8t�lBe�ls�W�ck«�Wk�æÐia�Z�R¤[ô �J�[r*����iP���:��pj�£� e�i����c���su�khlZk:¨`lseÔrÔpckmeÔq\i
�8�Wls�4ehiIt���p�e_e�gc� e�e�gjië�c��i�lBe£kmi:�B�6r*��t�ls�ci:k@e�gjiëehi:r*�8i:����ehpj��i�¨jæ_lZ�ct����W�ct�lsehlZ���ck
���ct�kh�Ô�W�}¤

ªj¤@ÿ6i � iae���ehlZ���å��i:��ehpj��i:kTI«ÿ6i � i�e£� e�ls�W�!��iI� e�pj�hiIk�lZ�#�cpji:�c��iSe�gjiS�c��iSq\iagc�<�NlZ����lZ�X�
t�ls��i:��ebæ@�<u�¤ < � æÐia��i:�:¨�ehgji:�hi����hi_�\��lZ�4e�kb�hi:�Z��ehi:tÑe���r*i�e�ia�������Z� � lZ�:�������W�ct�lsehlZ���ck
ehgc��eQr*��t�ls��u�ehgcié��iI� e�pj�hiIk ���ce�gji@��i � i�e£� ehlZ��� ¤ íj�W�Eiaüj��r*�j�Zi�¨<ehgciÐr*�WlZkmehpj��i@�����j�
ehia�4e£k����6ehgjiÑ��i � i�e£� e�ls�W�[ls�#�8pjia�c�ai:k��c��i�q8i:gc�<�Nls�W�:¨\qjp�eêehgclZkê���W�We�ia�4eêtjia�\ia�ctjk
����rÑiaehi:�������Z� � ln�a���\�a���ctjlBe�ls�W�ck�¥��c�WkGe����ct���pj���hi:�4e£§C¤

î ¤ Ï �W�8� � �£���jgjln�a��� ��kh�\i:�Ce£k�I Ï gji«eh���\� � �����jgjln�a���}��kh�8iI�Ce�k����6e�gji�e�ia������ls�[����i«���Zkh�
��ia��uëkml � �jls�8�:���4eeh���j�hiIt�ln�Ce}e�gji{�c��ibq\iag8�<�4lZ���I¤ ¢ p�e e�gjib�8���hehln��pj�n��� eh���\� � �����jgjls�
�a�����a���ct�lsehlZ���8kE���Zkh�êrÑ��t�ls��u�e�gji@rÑiaehi:�������Z� � ln�a���W�a���ct�lsehlZ���8ka¤Eíj���Qiaü���r*�j�siW¨ ehgci
rÑiaehi:�������Z� � ln�a���Næ_ls�ctÑlnk6r*��t�lB�8i:t*qNu�e�gji_eh�W�8� � �£���jgNu����8e�gji_ehi:�h�£��lZ�Ñls�Skhpc�£gS�
æÐ�<uSe�gc� e�ehgji��8���hehln��pj�n���_æ_lZ�ct[� e�iI���£g��\��lZ�We�r«pckme�q8i«ia� ���Zpc� e�i:t����8tPe�gjia��i��
������i�¨lseërÔpckmeëq\iS���c���sud�:i:to�Wkë�Pæ_lZ�cto�cia�ntoæ_lsehg��"�c���hehln��pc�Z����� ���Zpji*lZ�!iI���£g
�8�Wls�4e:¤

íc���b���s�cehgjiIkmi���i:�Wkm�W�ckQlseÐ�a���*q8iê�����8���Zpct�i:tÑe�gc� ebehgji�������i:kme6�c�hi��j�h�W�c� � � e�ls�W�Ô�j��i:tjlZ���
e�ls�W��lZkQ����ia��uë����r*�j�Zi�ü��c�h�Wqj�si:r.ls�N���W�s�NlZ� � khia�Wia�£���WtjlZk���lZ�j�Zls�jiIk}e�gc� eQr«p8kGe6�����M�W�8i:����ehi
e��Ñ�c�h� �Nlnt�iê�W�a�apj����ehiër*��t�ia�nk_���ct�kh���Zp�ehlZ���8kbe�gc� e��c�hiIt�lZ��e_ehgjië�8�hië�j�����c� � ��ehlZ����lZ�[�
��i:���slnkGe�lZ�«æÐ�<uW¤t�_i:khi:�����£go���÷e�gji:khi*r*�Ntjia�nk�lZ�N���W�s�Wi:k��hiIkmiI���£�£gjia�£k_lZ�!�jgNu�khlZ�:ka¨�£gji:rÔ�
lnkGe��huW¨Nqjls�W�s� � uS�W�ÐiI���W�s� � u�¤Eô ����ehgcia�@æé�W�h�ntjk:¨4������i:kmeé�c��iê�j�h�W�c� � � e�ls�W���j��i:t�ln�Ce�ls�W�"lnk@�
ûê�£���ct[èégc���s�Zia� � i��c�h�Wqj�si:r�¤

Ï gji:�hi�����i�kmi:��i:�����\r*��t�i:�Zk_lZ��ehgji«�slsehi:����ehpj��iêeh�St�i:k�����lZq8iëe�gji�q8i:gc�<�Nls�W�_���E������i:kme
�c��io�c�h�W�c� � � ehlZ��� ¤/íEls�£kme"���Ñ���Z�R¨�lBe�r«pckme�q8iå�8�Wls�4e�i:t��Wp�e"e�gc� e�ehgci!�j�����8� � ��ehlZ���
r*��t�ia�nkSlZ�c���Zpct�i�eGæÐ��kmi:�c���£� e�i�rÑ��t�i:�ZkTI�ehgci � �Z��qc���_r*�Ntjia�����ctJehgji[�Z���a����rÑ��t�i:�R¤
Ï gjiIkmi*eGæÐ�÷r*��t�ia�nk«�a���ckhlnt�ia�ëeGæÐ�ot�l[�\i:�hi:�4eÔkh�:���Zi:k:¤[ú��xe�gji��W�ji�gc���ct¨Eehgji � �Z��qc���



G ª ¨�©«ª«¬®�¯�°²±9³�´�µ¶�°o·i¸h¹�¨��´�·iµ
r*�Ntjia���a���ckhlnt�ia�£kÑehgji÷�c�hia�M�ZlZ�ji[��k��xæ_gj�W�siopj�jlse!¥ � ia��r*iaeh��lZ�:���_pj�jlse£§*ehgc��ePia�W���Z��i:k
ls�äe�lsr*io���ct)km�c�W��iW¤0ú��Je�gji[��e�gjia�Pgc���ct}¨be�gji÷�Z�N�:���_r*��t�ia�nk��a���ckhlZtjia�*ehgciokmrS���s�
pj�jlse�k�¥á�8�Wls�4e£ka¨jkhi:��ehlZ���ck:¨j���£�ak:¨���ia�Z�nka¨}¤Z¤Z¤ §«ehg8� e����W�ckGe�lBe�p�ehiIk@ehgcië�c�hia�M�ZlZ�ji�¤ Ï gjiIkmië�Z�N�:���
r*�Ntjia�nkbe£��çWi�lZ�We��Ñ�W�a�a��pj�4ebe�gjië�c���hehln��pc�Z���é���W�ct�lsehlZ���ckë¥á��i � i�e£� ehlZ��� ¨Wæ_lZ�ct¨�r*��lnkmehpj��i�¨
¤s¤Z¤ §«���EiI���£g�pj�jlse����ct"lse�k_�ji:l � gNq8�W�hgj�N��tSe����a���Z�apj�Z��ehi�ehgji�i:���W�sp�e�ls�W�"���EiI���£g"pj�jlse:¤

Ï gji��s���:���\�c��i�� km�j��i:�Wt�r*��t�ia�}�:���n��pj�n� e�i:kéehgci�rÑ� �Wiar*ia�4e@���Ei:���£g�lZ�ct�lZ�4lnt�pc���}kmiI�C�
ehlZ���÷���{ehgci��c��i�� �slZ�jiÑ���ct�e�gjia�oehgji � �Z��q8��� r*��t�i:�Q�:���n��pj�n� e�i:k�ehgjiÔeh��e����`�c��i�� �slZ�jiÑ�����
�j�Zu4lZ� � ���x� �W� ��i � ��ehlZ�����j������i:k�k:¤ Ï gji*�s���:���E�c��i�� km�j��i:�Wt�r*�Ntjia�Qe���ç�iIk�lZ�4eh�����:����pc�We
ehgjiëkme�� e�lZ�����ct"t�uN�c��r*ln���a���ct�lsehlZ���8kb���ehgji�ehi:�h�£��lZ�o¥��Wi � i�e���ehlZ���}¨Weh�W�8� � �£���jgNuW¨�æ_lZ�ct¨
r*��lnkGe�pj�hiW¨ ���ctÔkm�����8§�¤ Ï gji@t�uN�c��rÑln�b�a���ctjlBe�ls�W�cké¥árS��lZ�j�su�r*�WlZkmehpj��ié���ct�æ_lZ�ctc§ r«p8kGe
q8i�i:� ���Zpc� e�i:t"q8ia������i�e�gjië�s���:���r*��t�ia� �:�����a���Z�apj�Z��ehi�ehgji�r*� �Wiar*ia�4e_���`ehgji�khi:��ehlZ���}¤

Ï gji � �Z��qc���4r*��t�i:�j���Z�s� æ�k`ehgciÐ�8���hehlsehlZ���jlZ� � ���ce�gjiÐ�c��i�� �slZ�ji@ls�4e��ê�ëkhi�e6���HkmiI�CehlZ���8ka¤
ô ��i:�W�£g�����e�gji:khibkhi:�Ce�ls�W�ckE��ia�he���ls� ¨:�Z���a���4qc���Z���c��i{�a���ct�lsehlZ���8k rÔpckGeEq8ié��qckhia����iIt Þ Hc¨�J ß ¤
���ctjia�êehgjiIkmiÑ���W�ct�lsehlZ���ck�ehgjiÑr*� ��i:rÑi:�4e����behgjiÔ�c��i�� �slZ�jiÔ�:���÷q\i*�����8kmlnt�ia��i:to��k�ehgji
kmi:�c���£� e�i�r*� �Wiar*ia�4e_���Eehgji�tjl;�Hia��ia�4e�khi:�Ce�ls�W�ck:¨c���ctPehgcia�[lse�lZk_�\�Wk�khlsqj�Ziêeh���a��r*�8�4kmi
ehgji��c�hia�M�ZlZ�ji�lZ�xehgji��ci�üNe«e�lsr*iPkmehi:��q4ux� �W� ��i � � ehlZ� � ehgji"�c���hehln��pc�Z����rÑ� �Wiar*ia�4e����
ehgji�tjl;�Hia��ia�4e�kmiI�Ce�ls�W�cka¤

ô ��ehgji��Zlsehia�£� e�pj��i�¨�e�gjia��i«����i�kmi:��i:�����}���j�j���W�W�£gji:kée��Pkm�W�s�NlZ� � ehgji � �Z��qc���rÑ��t�i:�Zk:¤
Ï gji:khi����j�c�h�4���£gjiIké�:����q8i��a�Z�Wkhkhls�ci:tPls��ehgcië�����Z�s� æ_lZ� � �a��ehi � ����lsiIk�I

G ¤ Ï gji��c�hia�M�ZlZ�ji�lnkb���W�ckhlZt�i:�hiItÔ�Wkb��khi�eb���pj�jlse�k�¥á�8�Wls�4e£ka¨NkmiI�Ce�ls�W�cka¨4���£�ak:¨c¤Z¤s¤ §C¤Qô eblnk
�Wkhkhpjr*i:t«ehgc��e6i:���£gÑkmiI�Ce�ls�W�«gc�WkQlBe£kQ� æ_�Ôt�iIkmi � ��i � ��ehiérÑ� �Wiar*ia�4e6���ct�ehgji:�Ñehgji
�ji:æ)�8�4kmlsehlZ���Ñ���\ehgji��c�hia�M�ZlZ�ji@lZk{tji�ehi:�hr*lZ�ji:tÑqNuÔ� ��� �hi � � e�ls� � ehgci_�jiaæä�8�4kmlsehlZ���
���EiI���£g�kmiI�CehlZ��� ¤

ª�¤i�{gNu�khlZ�:���H���j�j���W�W�£g*qc��khi:tS�W� < pcu � ia�cké�j��ls�8��lZ�j�siW¤ Ï gci��c��i�� �Zls�ji�lZkÐ���W�ckmlnt�i:�hiIt
�WkP�Xkhi�eP�����8�Wls�4e£ka¤�øb�W�£g��8�Wls�4ePlnkP�a���ckhlnt�ia��i:t��Wk�����l � �jlsehlZ���Æ�8�Wls�4e�e�gc� e
� ia�ji:����ehi:k��S�Nls�hehpc���}�c��i�� �Zls�jiW¨cæ_gjln�£g[ia�W���Z��iIk_ls��e�gjiÔk���r*i�æ@�<u"�Wk��S��i:���}�c��i�¤
Ï gji��ciaæ0�c�hia�M�ZlZ�jiëlZk@�Wq�e���ls�jiIt"�WkÐehgji��a� ��i:�hlZ� � ��� e�gji��Nls�hehp8���H�c��i�� �slZ�jiIka¤

î ¤�èéi:�s�Zpj�n���ÑrÑ��t�i:�ZkÔqc�WkmiItx������l �Gç�kmeh�£�7	 kÔd�� � ����lBe�gjrSka¤ Ï gji�e�ia������ls��lnkÑt�ls�Nlnt�i:t
lZ�÷�*t�lZk�����i�e�i�r*i:khg"���Q�aia�Z�Zk@e�gc� e����hi��£gc�����W�Ce�ia��l[�:i:t�qNuSe�gji«�<�Wia�£� � i�� ���Zpji:k@���
e�gjiP�c������r*i�ehi:��k:¤[íj����r i:�W�£gX��ia�Z�M¨`e�gji��8�hiP�:���X�c�h�W�c� � � ehiÑe��[ehgji"�jial � gNq\���
�aia�Z�Zk:¤ Ï gjia��i����hi�tjl;�Hia��ia�4e@rÑ��t�i:�Zkbehg8� eÐ�a���ckhlnt�ia�@t�l[�\i:�hi:�WeÐr*i:khg � i:��r*i�e��huÑ���
t�l[�Hia��ia�4e��jial � gNq\����gj�N��tjka¤

ú��c��i�æéi�g8�<��i�t�i:��ia�Z���\i:tÔe�gji�rS� e�gjiarS��ehln�a���8r*�Ntjia�M¨WæÐi��ji:i:tÑeh�Ôt�i:khl � �����ct*lZr*�j�Zi��
r*ia�4e_ehgji�khlZr«pj�n� e����I¤`ô ��ehgci��ji�üNe�khi:�Ce�ls�W�"æÐiëæ_ls�Z� t�iIkh�a�hlZq\iêgc� æ½ehgclZk_lnk_t��W�ji�¤
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íEl � pj��i G ¤$L�I å ôGtji:��� å ����r*�\���ji:�4e�k@���6�Ô�c��iëkhlZr«pj�n� e�ls�W��khu�kGe�iar
���$���&% '���(*) �Gw+� � | '��-, �/.xwE|cz10½z32bz � �-45( z�67�
Ï gjiPr*��ls� � �W���{�������Nu!lsr*�j�Ziar*ia�4e£� ehlZ����qc��khi:tå���x�8�hi��c�h�W�c� � � ehlZ���år*��t�ia�nk�lnk�e��
�j��� �NlZtji�kmlZr«pj�n� e�ls�W�Ñeh�N���nk6e�gc� e@�a���*q\i�lZ�4ehi � ����ehiItÔlZ�4eh�«���Sls�j������r*��ehlZ����khu�kGe�iar/ehgc��e
�j��� �NlZtji:k@e�gjiÔp8kmi:��æ_lsehg!���÷���:��pj�£� e�i�ls�j������r*��ehlZ���o�a���c�aia���jlZ� � ������i:kme��c��i��j�����8� � ���
e�ls�W�}¤ Ï gjlZk�rÑiI���ckÐe�gc� e@e�gjia�W�hiaehln�a���r*��t�i:�Zk_t�i:��i:�s�W�8iItPqNuPk���lZia�4ehlnkme@rÔpckme@q\i�����t�iIt
���ct÷rÔpckGe���pj�å���x�"�a��r*�jp�e�ia�I¤ Ï ���W�a�a��r*�j�ZlZkhg÷e�gjlZk���q��GiI�CehlZ��iW¨lBe�lnkë�ji:�ai:k�kh���hu�e��
���j�j�ZuS�4pcrÑi:�hln�a���HrÑiaehgj��tjk����ct"��� � ����lsehgjrSkéehgc��e�km�W�s�Wi�e�gji��j�����\�Wkhi:tSr*��t�ia�nk:¤ Ï gjlZk
æÐ����çSlsr*�j�ZlZi:k_t�lZ�hiI�Ce��a��� ���\ia�£� ehlZ���Pq8iaeGæéi:ia�[kh�alsi:�4ehlnkGe£k_���ct����WrÑ�cp�ehi:��kh�alsi:�We�lZkme�k:¤

Ï gji � �s�Wqc�������ctä�s���a���_r*�Ntjia�nk����ctJe�gji[�hiI�4pjls��i:tJia�N�NlZ�h�W�jr*ia�4e����_ls�����W�hrS��ehlZ���
rÔpckGe�q\i�lZ�4ehi � ����ehiIt�e��S��q�e£��lZ���SkhlZr«pj�n� e�ls�W��khu�kGe�iar ehgc��e��j��� �4lnt�iIkÐehgji«kh�c�W��i��MehlZr*i
���W�hiIkGe@�c��i�ia�W���Zp�ehlZ���}¤ Ï gji � i:�jia�£��� å lZtji:��� å kmeh��pc�Ce�pj�hië���6khpc�£g[khuNkmehi:rSk_lZk�kmgj� æ_��lZ�
� � pj��i G ¤ L Þ J ß ¤

Ï gji�rS��lZ������r*�\���ji:�4e�k_����iêehgjië���W�s�Z� æ_lZ� � I
G ¤@ô �j�jp�e[lZ��������rS� ehlZ���0tj� e£��qc�WkmiIka¨ê�����8��ia���jlZ� � e�gjiå�jgNuNkhln�a���êia�N�NlZ�h�W�jr*ia�4e:¨�ls���
���Zpct�lZ� � I G §�ô � �jlBe�ls�W�÷�\��lZ�Weê���ê��pj���hi:�4eêkme�� e�pck����6ehgci«�c��i�� �Zls�jiW¨HªW§_�Wi � iae���ehlZ���
r*���ck_e�gc� eêls�8���Zpct�i�e�gjiÔ�£g8���£���Ce�ia��lZkmehln�ak@���QehgjiÔ��i � i�e£� ehlZ�������{i:���£g���i � ls�W�}¨ î §
eh���\� � �����jgjln�Ñls�����W�hrS��ehlZ���å���Ðehgji*e�ia������ls�åæ_gjia��iÑehgji��c�hi*lnk�qjpj���jlZ� � ¨E���ctåN§
rÑiaehi:�������Z� � ln�a���8lZ�����W�hrS� e�ls�W�}¨�pckhpc���Z�ZuSehgji�æ_lZ�ct"�ci:�Zt¤

ªj¤i�{�h�W�c� � � e�ls�W�Pr*��t�ia�nk�I Ï gci � �s�Wqc���}���ct"�s���a���r*�Ntjia�nk_t�i:k�����lsq\i:t���q8� �Wi�¤
î ¤�èé��r*�j�Ziar*ia�4e����hu!r*�Ntjia�nk�I Ï gji:khi�r*��t�ia�nk�lZ�c���Zpct�i�ehgj�4kmi��8���£��r*i�e�ia�£këæ_lBe�gX�

t�uN�c��r*ln��q\iag8�<�4lZ���I¤
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í`l � pc�hi G ¤ H7Ibèé�WrÑ�\���cia�4e�k@���E�Ô�c��i�kmlZr«pj�n� e�ls�W��khu�kGe�iar
c¤�ú�p�e��jp�eFI{ö÷��lZ�j�ZuÑlnkéehgjiê�j��i:t�ln�Ce�ls�W����� ������i:kmeb�c��i��j�����8� � ��ehlZ���}¨Wls����tjtjlBe�ls�W�Seh�

��ehgji:�_��p�e��jp�e�k��slZç�iëgjiI� e��cp�ü����ct�khrÑ�Wç�iêiar*lnkhkhls�W�}¤
Ï gji�t�ln� � ����r � e_� � pj��i G ¤ LÔlZ�c���Zpct�iIk����Z�e�gji:khi����WrÑ�\���cia�4e�k:¤ < � æÐia�Wia�I¨Nehgji��apj���hi:�We
kGe£� e�i����}������i:kmeb�c��iê�hiIkmiI���£�£g*tj�4iIkÐ�j��e_���Z�s� æ�p8kbe��ÔlZ�c�a�spctjiê���s�\ehgciê�a��r*�8�W�jia�4e£kblZ���
�hiI����khu�kGe�iar�¤ Ï gji:�hi6lnk}�W�CehlZ��iQ��i:khi:�����£gêls�����s� e�gji:khi6�ci:�Ztck Þ ª9LN¨TZW¬�¨ G ¬SH�¨�K G ¨ G9G ¬N¨FKVJ4¨�4¬ ß
qjp�e�e�gjia��i�����i*�j���c�c���{��i:khpj�Be£këehg8� e«�a���xq8iSlZ�c���Zpct�iItxls�xe�gji�khlsrÔpj�Z��ehlZ����khuNkmehi:rSka¤
Ï gjia��i����W�hiW¨}e�gji���i:���é��pj���hi:�4e�khlZr«pj�n� e�ls�W�Xkmu�kmehiarSk�g8�<��iS�[kmlZr*�j�ZlB�ciItXkmeh��pc�Ce�pj�hi÷¥R��k
ehgc��eÑkhgj� æ_�XlZ��� � pj�hi G ¤ HW§�¤ < � æÐia�Wia�I¨`lseÔrÔpckmeÑq\iP�\��lZ�4ehi:t���p�eÔehgc��eÔlZ�Xe�gjiP�jiI���
��p�ehpc�hiW¨j�hiIkmiI���£�£g���i:khpj�Be£k@æ_ls�Z�}q\i�ls�4e��h��t�pc�ai:t"ls��e�gji:khi�kmlZr«pc�Z��ehlZ����kmu�kmehiarSk:¤

�������98 : |j| � | '��;) |=<Hz>� � 6?�j��z '���(@) �mw>� ��� 6 '��-, �/.åwQ|jz
ö[�WkmeQ���je�gjiéiaü�lZkmehlZ� � æ_ls�ntN� �Z���ctë�c��iér*��t�i:�ZkQ����ib�c��e6��qj�Zibe���iaüj���Ce��suë�j��i:tjlZ��eE��i:���B�M�c��i
km�c�hiI��tÑq8i:gc�<�Nls�W�:¤QíEls��i�khlsrÔpj�n� eh�W��k Þ H9Z�¨�J j¨VLSZ�¨ î L ß ¨Wæ_gclZ�£g�r*i:�hi:�su*����i���e������ckm�n� e�ls�W�
���{e�gjiÔ�c�hiÔr*�Ntjia�nk�	Hi:�4pc��ehlZ���ck�lZ�We��"�a�Ntji�¨}�a���j�j��e��j��� �NlZt�iÑkh��ehlnkG�á�W�Ce�����uP�c��iÔkh�j��i:�Wt
�j��i:t�ln�Ce�ls�W�cka¤ Ï gjiét�lnk�� � ��iai:r*ia�4e}q8iaeGæéi:ia����i:���W���ct�kmlZr«pc�Z��ehi:t��j�h�W�c� � � e�ls�W��qc�Wkmln�a���s�Zu
����lZkhi:kÐq\i:�:��pckhië���iI
A ���c��i:�me£��lZ�We�lsiIk�kmehi:r*rÑlZ� � ���h�Wr e�gji«��i:kh�\i:�Ce�ls�Wi�rS� e�gjiarS� e�lZ�:���Er*�Ntjia�nk�8k���lZia���
e�lZkme�kÔkGe�pct�u÷�8�hiSq\iagc�<�NlZ���ëe��÷����i:� e�iSkm�W�jgjlnkGe�lZ�:� ehiIt÷�8�hiSr*��t�ia�nk:¤"d r*��t�ia�{lnk
�!kmlZr*�j�sls�ciIt�t�iIkh�a�hlZ��ehlZ�����������J���Ce�pc���@khuNkmehi:r�¨6pckmia��pj�Ð�����ÑkGe�pct�uNls� � khu�kGe�iar
q\iagc�<�NlZ���I¤ Ï gciPr*��t�ia�nkÔ��eme�iar*��eÑeh�xkmlZr*�j�sls��uxehgciP�jgji:�j��r*i:�c�÷æ_lsehgj�Wp�e*�s�4kG�
lZ� � ehgjiërS��lZ���£gc���£����ehia��lnkGe�lZ�:ka¤6ú���ia���Zu*khlZrÑ�c�siër*��t�ia�nk_�a���P�Z�Wkhiê�W�a��pc���W��uS���ct
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� ��ia���Zu!���Wr*�j�sln�a��ehiIt�r*�Ntjia�nkÔ�:����q\i"pj�c�j���W�Ce�lZ�:���{e��opckhi��W�Ôi:��ia�xe��o��i:���sl��aiW¤
Ï gji�r*��t�ia�nkbeh��uÔe��Ô�:����e�pj�hi�ehgji�r*��ls�"�£gc���£����ehia��lnkGe�lZ�:k6���e�gji��jgNu�khlZ�:���8khu�kGe�iar
���ë�jgji:�j��r*ia�8�j¤¶���"r*��t�i:�6æ_ls�Z�{�a����ehpj��i*���Z�QehgjiS�£gc�����W�Cehi:�hlnkmehln�ak����be�gji*�jgji��
�j��r*ia�8�j¨\lB�ékh��lseêæ_lZ�Z�`q\i«e�gjiÔkhu�kGe�iarÇlseëkhia�s�G¤�ô eëlZk�lZrÑ�\���he����4e�eh�"pj�ct�i:��kme����ct
æ_gc� e���kh�\i:�Ce£kê���{e�gjiSkmu�kmehiarÇe�gji*r*�Ntjia�6lnk�lZ�4ehi:�ct�i:toeh��t�iIkh�a�hlZq8iW¨ ���8t÷æ_gc��e
ehgji�r*��t�ia� �slZr*lBe£� ehlZ���8k_����ië�Wk_�Ñ�hiIkmpj�se_���6kmlZr*�j�ZlB�8�:� e�ls�W�}¤

A ù}lZrÑlse���ehlZ���[���E�Npjr*ia��ln�a���`km�W�sp�e�ls�W�ckT8cö÷� e�gjiarS��ehln�a��� i:�4pc� e�ls�W�ck_lZ��ehgji«rÑ��t�i:�Zk
����i�km�W�s�Wi:tSqNu*�Npjr*ia��lZ�:���\km�W�sp�e�ls�W�ck:¤E��kmpc���s�Zu�¨4e�gji�rS��ehgji:r*��ehln�a���cr*��t�ia�nk@�����j�
e���lZ���«���Wr*�j�sln�a��ehiItPt�l[�\i:�hi:�4ehln���Hi:�4pc��ehlZ���ckéehg8� e@�jiaiIt"���j�j���<üNlZrS� e�i:tS�Npjr*ia��ls�
�a���Ekm�W�spjehlZ���ck�eh��q\iÔkh���Z��iIt¤ Ï gji:khi�r*i�e�gj��tjk�g8�<��i����c�j�h�<ü�lZrS� ehlZ����ia�������£k�¥��W�
¡'����  Ò ��¡'� Ó  z����� Ó �*£ § Þ Z9H ß ¤ Ï gji�t�lnkh�a�hi:�c���c�auSq8iaeGæéi:ia��ehgciëeh��pji����ckhæéi:�_���ct"ehgci
���ckhæéi:�ë��q�e£��lZ�ji:t!ls�x���j�£���Ce�lZ�:���6�a���Z�apj�n� ehlZ���!lZk��:���Z�siIt÷e�gji ¡'����  Ò ��¡
� Ó  ������ Ó � ¤
Ï ��pj�c�:� ehlZ���«ia���h�W� æÐ��pj�nt��\ia�£kmlnkGeQia�Wia���W�Ô��g4uN�\��e�gji�e�lZ�:���M¨��G�\ia�h��i:��e��é���Wr*�jp�ehi:�:¤

A �{�h���ai:k�km�W�{�slZr*lBe£� e�ls�W�ck�8Weh�£���8km�n� e�ls� � e�gji�rS��ehgji:r*��ehln�a���cr*��t�ia�nk{æ_lsehgSe�gjialZ�b�Np��
rÑi:�hln�a����kh���Zp�ehlZ���ck�ls�4eh�X�a��t�i[lZk"t����ci[pckmlZ� � ���a��r*�jp�e�ia���n��� � pc� � i�¤ Ï gci:khi
�Z��� � pc� � iIkÑ���ctJehgji[pc�ct�ia���Zu4lZ� � �j������i:k�kh���£kÔg8�<��i��Npjr*ia��lZ�:�������:��pj�£���au��slZr*lB�
e�� e�ls�W�ck:¤ Ï gji*��ia�j��i:khia�4e£� ehlZ���o���é��i:���Q�4pcr«q\ia�£këls�xt�l � lse����QrS���£gcls�jiIk����ctoehgci
��qjlZ�slseGuå���@ehgjiP�j�h���ai:k�km�W�ëeh�÷�j������iIkhkêe�gjiP�NpjrÔq8i:��k�g8�<��iS�Zlsr*lse�k:¤!èé��r*�jp�e�ia�£k
kGe�����i«�Npjr«q\ia�£kê�j��eëæ_lsehgåls���8�jlBe�i*�j�hiI��lnkmlZ���oqjp�e�����ehgji:��lZ�xkm�WrÑiÑ���j�c�h�<ü�lZr*���
ehlZ���äehgc��eP�a���äq\i[�c�W�£ç�i:tJlZ�We��X�!�jü�i:tä�Npjr«q\ia�����êqclBe£ka¤½ô �B�c�4� e�ls� � �M�\��lZ�4e
�hi:�j�hiIkmi:�4e�� e�ls�W�}¨�P�NpjrÔq8i:�ëlZkê��ia�j��i:khia�4ehiIt[lZ�We�ia���c���Z�Zu[q4u÷��khl � �÷qjlse:¨ ���ct÷iaü4�
���Ce�ls�4ehi � i:��i�ü��\���ji:�WeI¨8���ct����[i�üj�W�Ce��\�WkhlBe�ls�Wi�ls�4e�i � i:��rS���4ehlnk�kh�c¤éd���lsehgjr*i�e�lZ�
��r*��� � �Npjr«q\ia�£kêls�
�c�4� e�ls� � �M�\��lZ�4e���ia�j��i:khia�4e£� ehlZ���olZkë�j��e�i�üj����e:¨}i:��ia�!lB�Ðehgci
���\ia�£���ctjk@g8���j�\ia��eh�Sq\i�i�üj�W�Ceh�Zu���ia�j��i:khia�4e�i:t¤ Ï gji�khrS���Z�siIkGe�¥�lZ�[rS� � �jlBe�pct�i<§
�c�W��ehlZ� � � �8�Wls�4e}�NpjrÔq8i:� æ_gjln�£g}¨Iæ_gjia���Wtjt�i:têe��_ehgci��c�W��ehlZ� � � �\��lZ�We}�NpjrÔq8i:� G ¤ ¬c¨
�j�h��t�p8��i:k�� �c�4� e�ls� � �M�\��lZ�4e���i:khpj�Beët�l[�\i:�hi:�We����h�Wr G ¤ ¬�lZk�ehi:�hr*i:t[ehgjiYÔ � Ò §��= v�
� Ò*Ò ����� Ò Ü ¤bö÷���Nu*���hlsehgcrÑiaehln���W�8i:����ehlZ���ckÐ��r*�W� � �c�4� e�ls� � �Npjr«q\ia�£k@kmgj�Wpj�nt�q\i
ehgj�Wp � g4e����{�Wk@ls�4eh����t�pc�als� � ���[��tjt�lsehlZ���8������£����ehlZ���c���}ia���h�W�@���6� e��Zi:�WkGe�iI�Wp8���nk
eh�SrS���£gjlZ�ji����:��pj�£���au�¤ Ï gjlnkÐeGu4�\i����Qia�������ÐlZk��:���Z�siIt � Ó �� v� ÓDC ����� Ó � ¤

ó i��a����kmi:iêehgc��eÐe�gjia��iëæ_ls�Z�}���Zæ@�<uNkéq\iê�ZlZrÑlse���ehlZ���ck@�W��e�gji�kmlZr«pj�n� e����£ka¨�kh�Ñ�Ñ�\ia�h��i:��e
khlsrÔpj�n� eh�W�`lnkElsr*�\�Wk�kmlZqj�Zibe��ê�a�hiI� e�i�¤ < � æéi:��i:�:¨ ��k�khpjr*ls� � ehgc��e`e�gji_kmlZr«pc�Z��eh���EæÐiégc�<�Wi
lnk � �N��t"ia�j�Wp � g}¨cæéi�pckhi�lse_eh�S�j��i:t�ln�Ce�ehgjië�c��i�q\iagc�<�NlZ���I¤6ô ��ehgjië���W�s�Z� æ_ls� � khi:��ehlZ���}¨
æÐibæ_lZ�s�jtji:k�����lsq\ibe�gji@���n��k�kmln�a���Wæ@�<uë���8p8kmlZ� � �8�hi@kmlZr«pc�Z��eh���£k eh�ê�j�hiIt�ln�CeE�c�hiÐq\iagc�<�NlZ���I¤
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íEl � pj��i G ¤$J�Ibèé�Z�WkhkhlZ�:����j��i:tjlZ��ehlZ�������`æ_lZ�ntN�M�n���8tP�8�hië�j�����c� � ��ehlZ���}¤

ºt»FE ¼¾ÇcÄtû,ûpÅcÊ�ÄtÇG�ÉÅ�Ñ�Ëø÷ùÑ�Ë�ÍhÅ�Ê�ÃpÅ�½tÆ
ú��c��i�æÐi"gc�<�Wi"t�i:��i:�s�W�8iIt�ehgci"�8�hi��j�����c� � � e�ls�W�Xr*��t�ia�_���8tJ�a�hiI� ehiItX�xkmlZr«pc�Z��eh���
km��� eGæÐ���hi�q8��khi:t����[e�gji�rS� e�gjiarS��ehln�a���`r*�Ntjia�M¨ce�gji«��i:khpj�sehlZ� � kh��� eGæ@����ië�:���[q\i«pckhi:t
eh���j��i:tjlZ��e{ehgji��c�hi_�c�h�W�c� � � ehlZ���Ñ�c��emehi:�h�8k6ls���ë� ���hlZi�eGuÔ���}���W�ct�lsehlZ���ck:¤6èé�n��k�khlZ�:�����j��i��
t�ln�CehlZ���åkmlZr*�j�Zuo���W�ckmlnkme�k����bpckhlZ� � ���Nu[i�ü�lZkmehlZ� � �c��iÑkhlsrÔpj�n� eh�W��e��"i:� ���Zpc� e�i«e�gjiÑ�c�hi
�8�4kmlsehlZ����� � e�ia���*��i:�me£��lZ��e�lsr*i�¤ Ï gci�kmlZr«pj�n� e����ÐlZk_��i:t"æ_lBe�g����s�He�gjië�hiI�4pjls��i:t"�c������rÔ�
i�e�ia�£kÔ¥á��i � i�e£� ehlZ��� ¨rÑiaehi:�������Z� � ln�a���R¨8l � �jlsehlZ���o�\��lZ�4eÑ¤Z¤Z¤ iae��:§�¤ Ï gji:�}¨HehgciÑkhlsrÔpj�n� eh�W��lnk
i�ü�i:�ap�ehiItSe��Ô�j��i:tjlZ��eÐe�gji��c�hiê�Zls�ji���� ehia�_�Ô��ia�he���ls�"�8i:�hlZ��t����}ehlZr*i�¤ ó iëkhgj�Wpj�ZtP�8�Wls�4e
��p�eÔehgc��e«e�gji�khlZr«pj�n� e����«�:���j�j��eÔq\i"��pj��æ_lsehg�ehgji���qckhia�c�aiP�������ji����_ehgjiIkmi"ls�c�jp�e
�c���£��r*iaehia�£k:¤

Ï gjlZké���n��k�kmln�a���c���c�j�h�4���£gÑlZkét�ia�clZ��ehi:t*lZ�*� � pj�hi G ¤$J�æ_gcia��i�í6¦*��������i:kh�8�W�ctjkEeh��ehgji
pj�ct�i:�h�ZuNls� � íEls��iS¦NlsrÔpj�n� eh�W�:¨Hæ_gjln�£golnkëkmi:ia�å��kê�Pqj�n���£ç4� q8�<ü¤���íQù ¬"lZk�e�gji*�hiI���`�c�hi
�slZ�ji_� eEehlZr*i�HJIê¥áls�jlsehln���N�8�hiÐ�slZ�ji<§C¨�æ_gcia��i:��k���íQù G ���W�h��i:kh�\���ctjk}eh��ehgji@��i:���W�8�hiÐ�slZ�ji@� e
ehlZr*iKH�L�¤Eô �cehgciÐ�c�hiIt�lZ��ehlZ���Ñ�j���N�ai:k�kEæé�W�hç�k:¨<��� ehi:�6i�ü�i:�ap�ehlZ� � íQ¦�¥áæ_gjlZ�£g*khgj��pj�nt�q\i@��i:t
æ_lBe�g"lse�k�ls�j�cp�e��c���£��r*iaehia�£kÐ���ctY��íQù ¬4§C¨Nehgci��j�hiIt�ln�CehiIt~b khlZr«pj�n� e�i:tS�8�hiê�slZ�ji���eÐe�lsr*i
e G ¥×�éíEùE§_khgj��pj�nt������8�����£t�æ_lsehg�e�gjië�hiI���H�c��ië�slZ�ji�¥1��íEù G §�¤ < � æÐia��i:�:¨WehgclZk��a�Z�Wkhkhln�a���
���j�c�h�4���£g�e��ë�j�hiIt�ln�CehlZ� � �c��i_km�j��iaiIt«g8��k6��i:�me£��lZ�Ô�ZlZrÑlse���ehlZ���ck:¤ Ï gji:khi_�slZr*lBe£� e�ls�W�ckQæ_ls�Z�
q8i�tjlZk���pck�khi:t"ls��ehgcië�����Z�s� æ_lZ� � kmiI�CehlZ��� ¤

ºt»�M NìÅcû,Ê�ÂYû,û,Å�½tÆ ½O�ùÃpöYË ¼¾ÇcÄtûpû,ÅcÊ�ÄtÇ ÷ùÑ�Ë�ÍYÅcÊ�ÃpÅc½tÆ ÷ùÑ�½oúQP
ÇcË�¿R	TS öYË�û,Åcû ¼¾½ÀÆÀÃpÑ�Å�ú Â�ÃpÅc½tÆ

Ï gji«i:�h������ls�oehgjiÑ���n��k�kmln�a���`���c�j�h�4���£g����{�c�hiIt�lZ��ehlZ���÷�c��e��W�j�Zu�kmehi:rSk�������r
ehgciÑkhlsrÑ�
pj�n� eh�W���Wk�t�iIkh�a�hlZq8iIt[lZ�okmiI�Ce�ls�W� G ¤ c¨\qjp�e:¨Hi:��ia�olB�{æÐi«gc�<�Wi«�S�\ia�h��i:��eêkhlsrÔpj�Z��eh�W�:¨\æéi
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kmehlZ�s�8gc�<��i_t�l[:���pj�sehlZi:k{eh���c�h� �Nlnt�i@ehgjlnkbkhlZr«pj�n� e����6æ_lsehg��4pc���ZlseGu«lZ�j�jp�eÐ�c���£��r*i�e�ia�£ka¤`ô �
e�gjië�����Z�s� æ_lZ� � kmpcqckmiI�Ce�ls�W�"æÐiëæ_ls�Z� t�iIkh�a�hlZq8iêe�gjlZk�t�l;:��apj�BeGuW¤

���9W���� X 6 4Y) �Z0½w>��w\[]6^<Hz}|_�Nw � 6;�a`
ú��jiÔ���6e�gjiÔr*�4kGeë����r*r*���!km�Wpj���ai:k����bt�i:�4ln� e�ls�W�[������rÇ�hiI���E�j�����c� � � e�ls�W��lZk�lsr*�j��i��
�alZkhls�W�[ls�ols�j�cp�e��c������r*i�ehi:��k:¤ Ï gji:�hi«���hi��aia�he���ls�[�c������r*i�ehi:��k_ehgc��eê�a���j�j��e�q\i«r*i:���
khpj��i:tSt�lZ�hiI�Ce��suW¨4qcp�eée�gjlnkérÔpckmeéq\i�iIkGe�lsrS� e�i:t*������r lZ�ct�lZ�hiI�CeÐrÑiI��khpj��i:k�¥������Ði�üj��r*�j�Zi�¨
r*��lnkmehpj��i����W�We�ia�4e�lZ�[��i � i�e£� ehlZ���\§C¤@ú�e�gjia���c���£��r*i�e�ia�£k_�a���[q8i�r*iI��khpj�hiIt�ls�÷�aia�he���lZ�
�c���me�lZ�apj�n���{�\��lZ�4e�k{qcp�ebe�gji�� ���Zpji���� kmp8�£gS�c���£��r*i�e�ia�£k6r«p8kGe{e�gjia�Pq8i�ls�4ehi:�h�\���n� e�i:tÑe��
e�gji_æ_gj���ZiÐehi:�h�£��lZ�}¤`íc���{iaüj��r*�j�Zi�¨�æ_lZ�ct*�a���Ôq\i�r*i:�Wkmpj��i:t«ls�S�aia�he���lZ�*r*i�ehi:�������Z� � lZ�:���
kme���ehlZ���ck�¥�� � pc�hi G ¤ Z4§C¨Eqjp�e«lseÔlnk��jiI��i:k�k�����u[eh�[e�gjia��i:kmehlZr*��ehi*e�gjiPæ_lZ�ctå�����Ô���Z�{ehgci
�\��lZ�4e�kÐæ_lBe�gjlZ�"e�gjiêehi:�h�£��lZ� 8Nehgcia��i�������iëkm�WrÑiëkh���heÐ���`r*��t�ia�lnk@�hiI�4pjls��i:t�eh�*rS��çWi�e�gjlZk
gjl � gc�su�kh�\i:��ls�8�����W�hrÂ���ëi:kmehlZr*��ehlZ���}¤½ö÷����ia� ��i:�:¨{ehgji[æ_lZ�ct)�£gc��� � i:kStju4�8��r*lZ�:���Z�su
t�pc�hlZ� � ���W�hiIkGeh�R�c��i��j�����c� � ��ehlZ���[t�pji«eh�"�£g8��� � i:k�lZ�[e�gji«r*i�e�ia�W�h�W�s� � ln�a���}�a���ctjlBe�ls�W�cka¨
kh��km�Wr*i_rÑ��t�i:�8lnk{��i:�4pjlZ��i:tÔehgc��ebæ_lZ�s�8ic�Hi:�Ce�ls�Wia�ZuÔ�c�hiIt�lZ��e{ehgci�ia�W���Zp�ehlZ���*���\e�gji�æ_lZ�ct¤
ú�e�gjia�«kh��pc���aiS���_pj�c�aia�he���lZ�4eGuå���ctxia��������lZ��ls�j�cp�eÔ�c������r*i�ehi:��k�lZk�ehgc��e«rS���ck«pckmiIt
¥á���`�Wi � i�e���ehlZ���P�£g8���£���Ce�ia��lZkmehln�akÐ���8t�gNpjr*lZtjlBeGuj§Ðgc�<�Wi��c�jlsehi��aia�Z�kml��aiW¤6ô e@æ_lZ�Z�q8ië��i:�hu
�a�Wkmeh�Zu[eh�÷rS��ç�i*rS���ck«æ_lBe�gXkmrS���Z�b�aia�Z�bkml��aiW¤�¦N�÷ehgjiPkhlZr«pj�n� e�����æ_lZ�s�{�ciai:tåe��[æé�W�hç
æ_lsehg*�c������rÑiaehi:��k`ehg8� eé���hiÐehgci��<��ia�£� � ib���\�n��� � i_��i:�s�M¤Eô ����tjt�lsehlZ���Ñe��ëehgc��e:¨�e�gji_rS���ck
�:���Ñq8i��W�Cehp8���Zl[�:i:tÔls�*��i:�me£��lZ�«e�lsr*i_�\ia��ls��tjk:¨�kh��e�gji_�c������rÑiaehi:��k`��i:tÔe���e�gji�khlsrÔpj�Z��eh�W�
gc�<�Wi{e���q\i@rÑiI��khpj��i:t���eEe�gjiÐ�c��kme:¤Qíj�W�Q���s�4e�gji:khié��i:�Wkm�W�ck:¨Iæ_lZ�ctÔlZkEpckhpc���s�Zu�i:kmehlZrS� ehiIt
���ctP�c�hiIt�lZ��ehiItPæ_lsehg÷�Ñgjl � g�t�i � �hi:ië���`pc�c��i:�me£��lZ�WeGuW¤

¦NlZr*ls�n�����suW¨jpj�c�aia�he���ls�4ehlZi:k�ls�[��ehgji:��ls�c�jp�e��c������r*i�ehi:��k_�:���[���nkh�Ñg8�<��i�khpjqckme����4e�lZ���
lZr*�c����e«���åehgci��hiIkmpc�Be«i:�h�����£k:¤Píj�W��i�üj��r*�j�Zi�¨Q����i:�h������lZ�xehgci�æ_ls�8t�t�ls��i:��ehlZ����æ_lZ�s�
���\iI�Ce�e�gjiS�c��i��j�����c� � ��ehlZ���!tjls��i:��ehlZ���}¤[íj�W��ehgclZk«�hiI��kh���}¨`æéi�lZ�4ehi:�ctåeh�okhi:�����£g!�����
�c������r*i�ehi:��k�ehgc��e:¨}ls�b��iIt÷e��Pe�gji*kmlZr«pj�n� e����I¨æ_ls�Z�Qq8iIkGe�t�iIkh�a�hlZq\i«e�gji*�hiI���`�c�hiÑ�Zls�ji*lZ�
e�gji«�jiI�����c��kme:¤ ó iÑi�ü��8iI�Ce�ehgc��e�ehgci:khi«�c������rÑiaehi:��k_æ_lZ�Z�`��iarS��lZ�[� ���ZlZt[�����ë�S�8i:�hlZ��t
���6ehlZrÑi�¥ Õ �¦�*��� Ò ¡à�9Öc�=�;�=¡'Ü �M� Ô �=¡ §C¨}kh�PæÐiÔ�:���÷p8kmi«ehgji:rÇeh�����W�hiI�a�WkGe�æ_lsehgcls�oehgc��e�ehlZr*i�¤
Ï gjlnk6�a���Ôq\i_��i:���Zl��ai:t«qNuÔt�ia�c�jlZ� � ��r*iI��khpj�hi:r*ia�4e6���\�a���c�a���£tj���8��iÐq8iaeGæéi:ia�Ôehgji_��i:���
�c��ië�slZ�ji����8t�khlZr«pj�n� e�i:t¤ Ï gji:��rS��üNlZr*l[�:ls� � e�gji����W�c���W��tc���c�ai�æ_lZ�s�}�c�h� �Nlnt�i�p8k@æ_lBe�g
e�gjiÔt�iIkmlZ��i:t��c���£��r*iaehia�£k:¤ Ï gjia��i����W�hiW¨jæéiÔ�j�����\�Wkhiëeh�P�Wtjt÷���[�W��ehlZr*l[�I� e�ls�W�[�j�h���ai:k�k
�W�oe�gjiS���n��k�kmln�a���E�c�hiIt�lZ��ehlZ���x���j�c�h�4���£g÷e���ehpj�jiSlZ�j�jpje��c���£��r*i�e�ia�£ka¤ ó gjlZ�si*e�gjiÑ�c��i
iaü4e�ia�ctckb���8t*ehlZr*i��c�Wkhkhi:kQe�gji��8���£��r*i�e�ia�£k6rS�<uÑ�£gc��� � iW¨�æ_gjln�£gP�a�hiI� ehiIk � Õ ������� Ò ¡
� Ó  
����� Ó � ¤ Ï gjiÔia���h�W���:���oq\i*�����4e��h�W�s�Zi:t�qNu�ehgciÑ�a���4ehlZ�Npc���Q��k�kmlZr*ls�n� e�ls�W�÷���btc� e��c¨Hæ_lBe�g
lZ�4ehia��� ���nk*kmgj�W�me�ia�*e�gc���Jehgji[�c�hiIt�lZ��e���qjls�ZlseGuX�slZr*lBe����ctä���W�We�ls�Npc���_i�ü�i:�ap�ehlZ���ä���êehgci
�W��ehlZr*l[�I� ehlZ�����j������i:k�k:¤
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í`l � pc�hi G ¤ Z7IQr*i�e�ia�W�h�W�s� � ln�a���Hkme�� e�ls�W�
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ô ���W��tjia�{e��«�Wq�e���ls�"���\ia�£� ehlZ��i��j�hiIt�ln�CehlZ���8kbt�pj��lZ� � �«�hiI���8�c�hi�iar*ia� � i:�c��uW¨�e�gjlZkÐ�ji:i:tjk
e��åq\i��hiIkGe��hln�Ce�i:t�q4uXehgji[��i:���ée�lsr*i[���W�ckmeh�£��lZ�WeI¤ä��kmp8���Z�suW¨ékhlsrÔpj�Z��eh�W��kÑ����i��a��r*�j�ZlB�
�:� ehiIt[�j��� � ����r*k�æ_gjlZ�£g!�����8kmlnkGe£k����brS���Nu��a���n��pc�Z��ehlZ���ck�ehgc��e��ji:i:t!� � ��i:��e���r*�Wpj�4e
���ê���Wr*�jp�ehi:���\� æéi:�:¨Ðkm�åehgci[�j�h�W�8�4kmiIt��Wtjt�lsehlZ���c���_����e�lsr*l��:� e�ls�W�)�j�h���ai:k�kÔ�ciai:tJe��
q\i��c�clZkhgji:t÷ls�å��k_��i:æ%�S�NpjrÔq8i:�����{i�ü�i:�ap�ehlZ���ckê��k��8�4khkhlZqj�siÑkm�"��k�eh�Pr*lZ�jlZrÑl��aiÔehgci
�ji:i:t����{�a��r*�jp�e�ia���\� æéi:�����ct�e�gji�e�lsr*i����E�W��ehlZr*l[�I� ehlZ��� ¤Ð��pji�e��Sehgji«ls�c�a�hiI��khls� � �Zu
�n��� � i«khl��aiÔ���ct[lZ�jgji:�hi:�Weë���WrÑ�c�siaüNlseGu����br*�4kGeêr*����� r*�Wt�iÔkhlZr«pj�n� e����£ka¨8ehgjiÔ�j����qj�Ziar
e��÷����e�lsr*l��ai"gjia��i�lnkÔ�������6� ���WrÑ�c�siaehiP�c�h�Wqj�si:r�¨E�cpj�hi:�su����c���Zu4ehln�a���brÑiI���ckÑ����iS��� �
e�ia�PlZ�ckhp�:���lZia�4eÐ�����Ð����e�lsr*l��:� e�ls�W�}¤ ó iê�ji:i:t*e��ÔpckhiêrÑ��t�i:�h�Pgjiapj��lnkGe�lZ������e�lsr*l��:� e�ls�W�
r*i�e�gj��tjkÐeh��khi:�����£g"ls�c�jp�e��c������rÑiaehi:��k@t��Wr*��ls�8k@ls��ehgci�rÑ�4kGe_i�:S�alsi:�4e�æÐ�<uW¤

Ï gji«�a��r*�jp�e�ls� � kmu�kmehi:r*k�qc��khi:t����[�8���£���Z�si:�}���ct[t�lnkmeh��lsqjpjehi:t[khu�kGe�iarSk_�S�\i:��ehgci
��i:�4pjlZ�hiIto�\� æÐia�ëeh�!���j�j�Zu÷e�gji:khi*ehiI�£gj�jln�4pji:kÔ���ctå�j��� �NlZt�iSkhpc�a�ai:k�kG��pc�{�hiIkmpc�Be£k�ls�X���
�W�a��i:��e���qj�Zi{ehlZr*i�¤{èépj���hi:�We��suW¨ t�lZkmeh��lZqjp�ehiItÔkhu�kGe�iarSkE����ibæ_lnt�ia�Zu��<� ��lZ�Z��qj�siÐ� eQ����i:�Wkm�W���
��qj�si����Wkme:¨4���ctSehgjiêkm��� eGæÐ���hiÐehiI�£gj�j�W�s� � u«lnkér*��ehpj��i�i:�j��p � gÑeh�Ô���s�Z� æJehgji:ls�Ðls�4e�ia�ckhls�Wi
pckhi�¤

ú��Xe�gji����ji�gc���8t¨{pckhls� � ehgci��a�Z�Wkhkhln�a���Ð���j�c�h�4���£g������j�hiIt�ln�CehlZ����æ_lBe�gä�o�sl � g4em�
æÐial � g4eSkmlZr«pj�n� e����Ñæéi[�:����r*i:i�e*ehgji[��i:���ÐehlZrÑi[�a���ckmeh�£��lZ�4eÑqjpje*æÐi�æ_ls�Z�_�Z�4�4kmi"ehgci
�j��i:�alZkhlZ���}¤{ú���e�gjië��ehgcia�Ðgc���ct}¨�����e�lsr*l��alZ� � e�gjiëgNp � i��4pcr«q\ia�@���Els�j�cp�e_�c���£��r*i�e�ia�£k
æ_lZ�s��q\i_��e�lsr*i��a���ckhpjr*ls� � �j����qc�si:r�ia��i:�ÔlZ�*���a��r*�jp�e�ia�{���Zpckmehi:�:¤Ed�kQlZ�Ñ���s�jt�iI��lnkmlZ���8k
lZ�o�ZlB��iW¨ ���8t÷lZ�oia� � lZ�jiai:�hlZ� � ¨\e�gjia��iÑ���hiÑkm�Wr*iÑ�a��r*�j����r*lZkhi:k:¤ëô �÷e�gjlZk��:��khi�¨HæÐiÔgc�<�Wi
�j��e,�Gpckme_�«���Wr*�j�h�Wr*lZkhi�¨4qjp�e_�«khpjlse���qc�sië���WrÑ�c�h�WrÑlnkhi�¤Qíj���éls�8kGe£���c�ai�¨Næéiê�a�����hiIt�pc�ai
e�gji*����e�lsr*l��:� e�ls�W�oe�lsr*i*æ_lsehgj�Wp�e��s�N�4kmlZ� � �j�hiI��lnkmlZ���!qNu��jü�ls� � e�gji*�c���£��r*i�e�ia�£k�ehgc��e
gc�<�WiÔ�Zlsemeh�ZiSlZrÑ�8���Ce��W�oe�gji�kmlZr«pc�Z��ehlZ���o��i:khpj�seëeh���j��r*lZ�c���6�W��i�ü��\i:�Ce�i:t!� ���Zpji:k����ct
kh�8i:�ctÔehgji@e�lsr*i_�W�*�êr*����i@�j���Ntjpc�Ce�ls�Wi_lZk�kmpci�¨��c��r*ia�Zu«���jehlZrÑl��alZ� � ehgci�r*�Wkme6khia�8kmlZqj�Zi
�c������r*i�ehi:��k:¤

ô �X�W��t�i:��eh�!���j�j�Zu!ehgjlnk�r*i�e�gj��txeh�!���c��i�iar*ia� � i:�c��uW¨`æÐi��ji:i:tåe��o��qje���lZ�xehgci
kme���ehpck����ée�gjiS�c��iSlZ���hiI���6e�lsr*i�¨Q��k�khlsr*lZ�Z��ehi*ehgclZk«ls�����W�hrS��ehlZ�������ctåpckhiSlseÔ��k�����i�� �
i:�hi:�c��i�e��P�a���Z�apj�n� ehi�ehgjitÕ �¦�*��� Ò ¡
� Ó  ������ Ó ��fêÏ gjlnk�lZ�����W�hrS� e�ls�W�[æ_ls�Z�`ehgji:�÷q8iÔpckhi:t�e��
�W��ehlZr*l[�:i�ehgciêlZ�j�jpjeÐ�c������r*i�ehi:��kb���}e�gji��c�hiëkh�j�hiI��t�khlZr«pj�n� e�ls�W��ls�"���£t�ia�éeh�Ôia�jg8���c�ai
e�gji��j��i:t�ln�Ce�ls�W�}¤ Ï gji��hiI���H�c��ië�slZ�ji�rÔpckGe�q\i��<� ��lZ�Z��qj�Zi�lZ���hiI���s�Re�lsr*i����ct"lZ��rS�W�£gjls�ci
��i:�a� � �cl[�I��qj�Zib���W�hrS��e�¥á�ë�\���Zu � ���Ñls�ÑeGæÐ��t�lZrÑi:�ckhls�W�ck6���{��khi�e{���\qcpj�h�ci:tS��i:�s�nk£§C¤ Ï gjlZk
��i:�4pjlZ�hiIk ���«���j�M�Zls�cib���W�hiIkGe`�c�hië¥�r*iI��khpj�hi:r*ia�4e£§`kmu�kmehi:r�¥\khiaié� � pj��i G ¤ K4§C¤ Ï gjiÐkhu�kGe�iar
��lsrSk6e��«pckhi�e�gjiêlsrS� � i:k�¥ �����Ði�üj��rÑ�c�si_e£��çWia�S������rã��gji:�sln���W��ehi:�£§�¨4ehgjiëû��é¦S�\�WkhlBe�ls�W�
���ehgjiê�a��r*i:���c¨W���8tSls�j������r*��ehlZ���S������r � � ia� � �£���jgjln�@ô �����W�hrS� e�ls�W�P¦Nu�kGe�iar�¥Rûêôm¦c§6e��
�Z���a� e�i�ehgci��c��i«���8t�eh��iIkGe�lsrS� e�i«lZ�÷��i:���s�MehlZrÑiëe�gjialZ�ê�j�h�W�8i:�me�lsiIka¤ Ï gjiÑkmu�kmehi:r �ji:i:tjk
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íEl � pj��i G ¤ K7I Ï gjië�hi:�Z��ehlZ�������`ehgjië�c��i��j��i:t�ln�Ce�ls�W��khu�kGe�iar±æ_lsehg�e�gji���e�gjia��khu�kGe�iarSk

eh�*�j��� �NlZt�iëlZ���hiI���s�Re�lsr*i�ehgji�i:�����Zp�e�ls�W�"��� ehgcië�c�hia�R�������4e Þ J�Z�¨~J9J4¨vJ ¬j¨vJ�H ß ¤
d_� ehi:�Sehgci�tjia�Zls�Wia��uå����e�gji��hiI���Ð�c��i"�Zls�ci�lZ�Jehgji[t�iIkmlZ�hiIt����W�hrS� eI¨b�å�j��i:t�ln�Ce�ls�W�

kmu�kmehi:r±gc��kÐe��SkGe£���he@�c�h����iIkhkhlZ� � ���s�He�gji��<� ��lZ�Z��qj�siëtj��e���¥ e�gjië�c��iê�ZlZ�ji�¨jl � �clBe�ls�W�"�Zls�ci�¨
��i � i�e£� e�ls�W�}¨4ehia���£��lZ�}¨NrÑiaehi:�������Z� � ln�a���\tc� e��4§éeh�*�j��� �NlZt�ië�������:��pj�£� e�i��c�hiIt�lZ��ehlZ�������nkm�
pj�ct�i:�be�gjiê�hiI���s�Re�lsr*i��a���ckmeh�£��lZ�4e:¤ Ï gji��j��i:tjlZ��ehlZ�������ehgji���p�ehpc�hi�q8i:gc�<�Nls�W�b���e�gji��c�hi
æ_ls�Z�bq\i�rS���cls�jpc�Z��ehi:txqNuågNpjrS���ckÔ���ct~b ����qNux�[��iI��lnkmlZ����¦Npc�j�8�W�me*¦Nu�kGe�iar¸¥á�ë¦j¦j§
eh�����Ceë� � ��lZ�ckGe�ehgjiÑgc���I���£t�ls�oehgjiÑr*�Wkme��j�����\ia��æÐ�<uW¨ce��P�j��ia�Wia�4e����:��lnt�ia�4e£k����8t�eh�
����e�lsr*l��ai���i:kh��pj�£��iIka¤

ºt»hg i²Â�ÃpÇcÅ�ÆhËÌ½O�jS öYË�û,Å�û
ô ��ehgjiê�����Z�Z� æ_ls� � �£gc����ehi:�@æéi�lZ�4eh���Ntjpc��i��Ôehgji:����i�e�lZ�:���t�i:k�����lZ��ehlZ�������Eehgji�i:�jgc���c��iIt
�j��i:t�ln�Ce�ls�W�år*iaehgj��t�¥Mèég8����e�ia�ÔªW§C¤ Ï gcia�}¨QæÐi�t�lZk���p8khkëe�gjiS�\�Wk�kmlZqj�ZiSæÐ�<u�kë���_�c�������B�
�si:�sl��alZ� � e�gji�r*i�e�gj��tS���ctS��t�iIkh�a�hlZ��e�ls�W�Ñ���Hehgji�lZr*�j�Ziar*ia�4e���ehlZ���*lnkbkme�� e�i:tÑlZ���£gc����e�ia�
î ¤xd_� e�ia�Ñehgc��e*���XlZ�s�Zpckmeh�£� ehlZ��������iaüN�\ia��lZrÑi:�4e����@���Wr*�c����lZkh���x����ehgji�lZrÑ�c�si:rÑi:�4ehi:t
����e�lsr*l��:��ehlZ����ehiI�£gj�jln�Wpci:k_lnk���ia�\���hehiItPlZ�÷�£gc���jehia��c¤ ó i«t�lnk���pck�ka¨cls�÷�£gc����ehi:�«L�¨cehgji
ehgji:����u÷���ct!i�ü��\ia��lsr*i:�We£kë���Ð�8�4khkhlsqc�si*æ@�<uNk�e����W�a�aia�Zia�£� ehiÔehgciÑ�W��ehlZr*l[�I� e�ls�W�!r*i�e�g��
��tjka¤_íElZ�c���Z�suW¨clZ�o�£gc����ehi:�«Hj¨\���÷���c�j�sln�a��ehlZ�������Qe�gjiÔ�a��r*�j�Zi�ehi«rÑiaehgj��t��W�s� � u��W�[�hiI���
�a�WkmiIkélnk_lZ�c���Zpct�iIt¤6ô ��ehgjië���W�s�Z� æ_lZ� � æÐi�t�i:k�����lZq8i�lZ�"r*�W�hi�t�iae���lZ�nk@i:���£g��£gc����ehi:�:¤
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ô �Ô�£g8����e�ia�6ª�¨<æéiÐæ_lZ�s��t�iIkh�a�hlZq8iÐ���j�£� � rS� ehln�{���j�j���W���£gëe�gc� eQlZ�We�ia�ctji:t�e���lZr*�j�h� �Wi

e�gji*�j�hiIt�ln�CehlZ���x�4pc���ZlseGu÷���é������i:kmem�M�c�hiÑkmlZr«pc�Z��eh���£kêæ_lBe�gåehgji*i�ü�lnkGe�ia�c�ai*���Ð���s�6lZr*�8i:�m�
��iI�CehlZ���8k«lZ�J��i:���é�Zls��iå¥Rt�i:k�����lsq\i:t�ls��ehgji�lZ�We��h��t�p8�CehlZ���\§C¤Xd�kÑr*ia�4e�ls�W�ji:t¨bia�jgc���c��iIt
�j��i:tjlZ��ehlZ����r*iaehgj��tälZk*q8��khi:tJ���)kmiI���£�£gjls� � �����*� ���ZpjiIk*����lZ�j�jpje��c���£��r*i�e�ia�£kÔehgc��e
i:�jgc���8��i�e�gjië�j��i:t�ln�Ce�ls�W�P��� ehgji�khlsrÔpj�Z��eh�W��k:¤ Ï gcia��i�������i�¨Nkhi:���£�£g�r*i�e�gj��tjk@���a�apj�Nu*���
lZr*�8�W�me£���4e_�c���he����Eehgji Ï gji:khlZk:¤ Ï gNpck:¨c�Ñehgcia����i�e�lZ�:���}t�lnk���pck�kmlZ�������6khi:���£�£g�rÑiaehgj��tjk
lnk@ls�4e��h��t�pc�ai:t"ls�[�£gc����ehi:��ª�¤

èégc����ehi:� î t�lnkh�apckhkhi:k_ehgji�æ@�<u�æÐi�gc�<��i��8���£���Z�si:�sl��aiIt�e�gji�r*i�e�gj��t�eh�S��i:t�pc�ai�ehgci
e�lsr*i����ëi�ü�i:�ap�ehlZ���)���8t�rS��çWi"lse��\�Wk�kmlZqj�Zi"e��xi�ü�i:�ap�ehi�ehgci[rÑiaehgj��tJls�)��i:�Wkm�W�c��qj�Zi
e�lsr*i�¤�ô �J��tct�lBe�ls�W�}¨é�o��pj�Z��t�i:k�����lZ��ehlZ���X����e�gji"lZr*�j�Ziar*ia�4e���ehlZ���J����e�gji�rÑiaehgj��tJlZk
��ia�\���hehiIt¤

ô �0�£g8����e�ia�P8¨�æÐiolZ�s�Zpckmeh�£� ehi!��pj��i�ü��\ia��lsr*i:�We£���ëkGe�pct�uäeh��ehpj�ciå���ct½���Wr*�c����i
khia�Wia�£�����W��ehlZr*l[�I� ehlZ���ëe�i:�£gj�clZ�4pjiIkehg8� e6����pc�Ztëq\ibpckhi:t�ls��e�gjib�c�h�W�8�4kmiItërÑiaehgj��t��W�s� � uW¤

èégc����ehi:�iLÔt�i:k�����lZq8iIk{e�gjiëæÐ�<u�k6e��Ñ�W�a�aia�Zia�£� ehi�ehgjiê����e�lsr*l��:��ehlZ���Pr*iaehgj��tPkh�Ôehgc��e
æÐiÑ�:���!�hiI���£g÷e�gji*����e�lsrS���Qkh���Zp�e�ls�W�olZ�!�Zi:k�këlBe�ia�£� e�ls�W�!���8t¨Hehgji:�hia������iÔlZ�å�siIkhk�ehlZr*i�¤
ô �"ehgji�k���r*i��£gc����ehi:�_æéiëlZ�s�Zpckmeh�£� ehiêe�gji�i�ü��\ia��lsr*ia�4e£���}kmehpct�u"�8i:�m���W�hr*iIt¤

ô �J�£g8����e�ia�¶Hc¨6æéi����j�c�suåehgclZkÑr*i�e�gj��t����Z� � u!�W�X�hiI���b�c�hi"�slZ�jiIkÔiaüNeh�£���Ce�i:tå������r
�n��q\���£� e�����u_i�ü��8i:�hlZr*ia�4e:¨<æ_gjln�£g�æÐia��i{km�\i:�alB�8�:���Z�suêt�i:khl � �jiItêeh�_e�i:kme ��pj� rÑiaehgj��t��W�s� � uW¤

íEls�8���Z�suW¨`lZ���£gc����e�ia�¶J�¨ æÐi���tjt���i:k�kêehgciSr*��ls���a���c�a�spckhlZ���ck����ctå�j�h�W�8�4kmiÑ��p�e�pj��i
t�lZ��i:�Ce�ls�W�ckéehgc��e��a���"iaü4e�ia�ct����ct�ia�jgc���c��iêe�gjlZk��hiIkmiI���£�£g}¤
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�hkmlHe�lsi:�ji:k�rÑlZi:tj�c¨j�4p_mse�� e�i�t�i���g=mR¨�u
�\���4ehiëi:���W���W��lon��"ia��ia�}iIkm�c�W��lZ�Ñ�4pji�uW�

��� u��Ñi:�We����������W�"i:�s�Z�Wk@i:�P�ci:���Ñu
t�iIkml � pc���Hqc� e£���Z�Z�c¤ �

���;���X�����9���������"�� X¡¢��£
ô �åehgjlnk«�£g8����e�ia�I¨}æéiSæ_lZ�Z�{ls�4e��h��t�pc�aiS���jiaæ#r*i�ehgc�Ntj���Z� � u÷eh�[ia�cgc���c�aiÑehgji��c�hia�

t�ln�Ce�ls�W�)���ëehgji÷������i:kmeS�c�hi[�c�h�W�c� � � ehlZ���Jls���W��tjia�*eh��� ��ia�£���Wr*iPe�gjiot�l[:���pj�sehlZi:kP���
�Wq�e���ls�jlZ� � �j�hiI��lnkmiÔls�c�jp�e��c���£��r*iaehia�£k:¤êd�k�g8��k�q8i:ia�or*i:�We�ls�W�ji:t}¨HehgjiÑr*i�ehgc�Ntj���Z� � u
�a���ckhlZkme�k����{�W��ehlZr*l[�:ls� � �Sqj�n���£ç4� q8�<ü"��pj�c�Ce�ls�W�}¤ ó iÔæ_ls�Z�Eehgji:�hia������i«t�lnkh�apckhk�ehgjiÑ�\�Wkm�
khlsqc�siÑr*i�ehgc�Ntck�e�gc� e��:���oq\i*pckhi:t[e������j�j���W�W�£gokmp8�£go�j����qj�ZiarSk:¤�íj�W��e�gjlnk��cpj�h�\�Wkhi�¨
e�gjiê�£g8����e�ia�@lZkÐ�W� � ���jl��aiIt���ké�����Z�Z� æ�k�I Ï gjië�£gc����e�ia�@æ_lZ�s�kme����he@æ_lBe�g��Ñt�i:k�����lZ��ehlZ���"���
e�gjiSia�jg8���c�ai:txr*i�e�gj��t����Z� � u[eh�[�j��i:tjlZ��e�������i:kme��c��iS�j�h�W�c� � � e�ls�W�}¤ Ï gjia� ¨Q�����W�hrS���
t�iIkh�a�hlZ��e�ls�W�P���`ehgjië�W��ehlZr*l[�I� ehlZ�����j������i:k�kéæ_ls�Z�}q\iêlZ�4eh����t�pc��iItS���W�s�Z� æéiIt�qNuP�*t�lnkh�apckm�
khls�W�S���e�gji�rS��lZ���c���me£k{���ehgji�����e�lsr*l��:� e�ls�W���j������i:k�k:¤`íEls�8���Z�suW¨We�gjia��i�lnkb�Ôt�lnkh�apckhkhlZ���
��q8�Wp�e_����e�lsr*l��:� e�ls�W�"r*iaehgj��tjk��<� ��ls�n��qj�Ziêls��ehgci��slsehi:����ehpj��i�¤

ò�»Tº p ÅcÇ�Í PXÇcÄtÆYÍq� Å�Ñ�Ëø÷ùÑ�Ë�ÍYÅcÊ�ÃpÅc½tÆ
Ï gjië�j��i:tjlZ��ehlZ����r*i�ehgc�Nt��j�����\�Wkhi:t"lnk��*kGe�ia��������æÐ����tPæ_lBe�g[�hiIkm�\i:��e@eh�*ehgci����n��k�kmln�a���
r*i�e�gj��t����Z� � uSt�i:k�����lsq\i:t"lZ��khi:��ehlZ��� G ¤ Lj¤ Ï gji����j�j���W�W�£gS�j�����\�Wkhi:tS�����apckmiIkÐlBe£k@ic�H���he
�W�÷� ��i:���a��r*ls� � ehgjiÑls�c�jp�em� �c������rÑiaehi:��pj�c�aia�he���ls�4eGu��j����qj�Ziar�¤���khls� � ehgclZkë���c�j�h�4���£g
e�gjiëls�4ehi:���W�Ce�ls�W�P���`ehgji�i:�ct"pckmi:�_æ_lBe�gPe�gji�khlsrÔpj�Z��ehlZ���vb �j��i:t�ln�Ce�ls�W������¥átji:khlZkhls�W��khpj���
�\���heékhuNkmehi:r�§6�ê¦c¦Skmu�kmehi:r*kbæ_ls�Z�cq\i��£g8��� � i:t¤ Ï gji��W�8i:����eh���6æ_gc��pckhi:k6e�gji�kh��� eGæ@����i
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íEl � pj��i�ª�¤ G I�_iI��t"�GpckmehlZ� � ehgci��j�hiIt�ln�CehlZ����pckhls� � e�gji����jehlZrÑl��aiIt��c���£��r*i�e�ia�£k

�a���"�j��� �NlZtji��£��� � i:kÐls�8kGe�i:��t"���Q�ÔkhlZ� � �Zi � pjiIkhké�����@e�gjië� ���Zpji:k_�WkélZ�j�jpje��c���£��r*i�e�ia�£ka¤
Ï gji:khiê����� � iIké��is�8i:�CeÐehgciê�\�Wk�khlsqj�Zië� ���Zpji:kÐ���`ehgjië�c������r*i�ehi:��kbehg8� e_ehgciê�W�8i:����eh�W�éiIkG�
ehlZrS� ehiIka¤éú�pc�@���j�j���W�W�£gPlZ�We��h��t�p8��i:kÐe�gjiëlZtji:�Ñ���6���j�c�suNlZ� � ��������e�lsr*l��:� e�ls�W��k��£gji:rÑi
eh�«�:���Zlsqc����ehi_e�gji�khi�eb���}ls�c�jp�eé�8���£��r*i�e�ia�{æ_lsehgSe�gji���lsr ���\�8�ct�lZ� � ���S����e�lsrS���Hkhi�eb���
ls�c�jp�e�k:¨}e�gNpckëlsr*�j��� �Nls� � e�gji*�hiIkmpj�se�kë�c�h� �Nlnt�i:toq4u÷ehgjiÑ�c��i�� km�c�hiI��tokhlZr«pj�n� e����I¤ Ï gji
��lZr����8ehgji@���jehlZrÑl��:��ehlZ���Ñ�j���N�ai:k�k lnkEeh���c�ct*�êkmiae6���clZ�j�jp�e{�8���£��r*i�e�ia�£k}e�gc� eI¨�lB�8��i:t«eh�
ehgji�kmlZr«pj�n� e����I¨�q\i:kmeét�iIkh�a�hlZq8i��c�hi_q\iag8�<�4lZ���bls�*e�gji��c�WkGeI¤ Ï gcia��i�������i�¨�æéi�iaü��8iI�Ce{e�gc� e
ehgjiÑkh��r*i«kmiae����{�c���£��r*i�e�ia�£k����Wpj�nt[q8iÔpckhi:t�e��PlZrÑ�c�h� �WiëehgjiÔ�j�hiIt�ln�CehlZ���o���6�c��i�q\i��
gc�<�Nls�W�@ls��ehgci��ji:���@��p�ehpj��i�¤ ó i«�Wkhkhpjr*i:tPehgc��e_ehgjiIkmië�c������r*i�ehi:��kÐæ_lZ�s� �hi:r*��ls��� ���ZlZt
�����Ñ�[�8i:�hlZ��t����@e�lsr*i!¥=Õ �¦�*��� Ò ¡¢�SÖ��=�M�=¡
Ü^�;� Ô �=¡ §�¤oô ��� � pj��i"ª�¤ G æÐiPlZ�s�Zpckmeh�£� ehiPgj� æ#ehgji
ia�jg8���c�ai:t��c�hiIt�lZ��ehlZ����æÐ����ç�kétjl;�Hia��ia�4eh�Zu*������r ehgciê�a�Z�WkhkhlZ�:���\�j��i:t�ln�Ce�ls�W�}¤Qô ��ehgciê�a�Z�WkG�
kmln�a���c�j��i:tjlZ��ehlZ����æÐi�pckhi�kh��r*i�iIkGe�lsrS��ehi:t��c���£��r*i�e�ia�£kQeh�Ô�j��i:t�ln�Ceéehgji��c��i��slZ�jiêls��ehgji
��p�ehpc�hiW¨cqjp�eêls��e�gji�i:�jgc���8��i:t��c�hiIt�lZ��ehlZ����æÐi�pckmi�ehgji��8���£��r*i�e�ia�£k@���Qehgji«����e�lsr*l��ai:t
�c��iÐ�ZlZ�ji�¥H� e6ehlZr*i�H�L�§`e��ê�c�hiIt�lZ��eQehgji@�c��i_� e6e�lsr*i�HDt�¤Eô e{lnk6���Zi:���E������r%ehgjiÐ� � pj�hiÐe�gc� e
æéi*�a���j�j��eëp8kmiÔehgji*i:�jgc���8��i:t!�j��i:t�ln�Ce�ls�W�!��eêe�lsr*idH L ¤ ó iÑ�ciai:toeGæÐ�Pe�lsr*iS�\ia��ls��tjk
eh���a������u"�Wp�e�e�gjiÑ�j�hiIt�ln�CehlZ��� ¤�ú��ci«�\ia��ls��t÷lnk��jiaiIt�i:t÷eh�"�c�ct[e�gjiÑ����e�lsr*l��ai:t!kmiae����
�c���£��r*iaehia�£k:¤ Ï gji:�!æÐiSpckhiÑehgjiS�W��ehlZr*l[�:i:tå�c���£��r*iaehia�£k�eh�[�j��i:t�ln�Ceëe�gji*�c��iÑ�ZlZ�jiSls�
ehgji���p�e�pj�hiW¤ Ï gjlZké�j������i:k�k{æ_lZ�Z�\q\i���ia�\i:��ehiIt*eh�Ô�hia� �Wt"�Gpckmebehgci��W��ehlZr*l[�:i:tS�c������r*i�ehi:��k
q8iI�a��pckmiêe�gji�km�Wr*iê�8���£��r*i�e�ia�£kÐ���hiê��i:�hu"t�uN�c��r*ln��¤
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íEl � pj��i�ªj¤ ª7IQø{�jgc���c��iIt"æ_lZ�ntN�M�n���8t��c��ië�j��i:t�ln�Ce�ls�W�"r*i�e�gj��t

Ï gji[��i:khpj�sehlZ� � kh�£gciar*i�lZk"kmgj� æ_�älZ�J� � pj��ioª�¤ ª�¤Æd�kSæÐi÷�a���)khiai�¨@lZ�)���£t�ia�*e��
i:�<���sp8� ehiÔehgci � �N��t��ji:k�k*¥á�a���c�a���£tj���c�aiI§����Ðehgji*��i:khpj�Be£kë�j��� �4lnt�iIt÷qNu[ehgci*khlZr«pj�n� e����I¨
�Ô�j��i:t�ln�Ce�ls�W�Pia�������biIkGe�lsrS��ehlZ���"khgj�Wpj�ZtPq8iëlZ�c���Zpct�iIt!¥1�{ø{ø)q\�<üj§�¤ Ï gjlZkÐ��pc�c�Ce�ls�W�"æ_lZ�s�
t�iaehi:�hr*lZ�jiÑehgjiSt�i � ��iaiÑ���érS��e��£gjlZ� � q8iaeGæéi:ia�!ehgji*�j��i:t�ln�Ce�i:to�c��iÑ�ZlZ�jiS���ctoehgji*��i:���
�c��i��Zls�ci�¤ ó i��a���P���nkh����qckhia����i����h�Wr/� � pj��i�ª�¤ ªêe�gji�æ@�<uÑls�"æ_gjlZ�£g�ehgji�����e�lsr*l��:� e�ls�W�
kmeh�£� e�i � uÑlnk@ls�c�a�sp8t�i:tPls�4eh�Ôehgci����£��r*i:æé�W�hçÔeh�S���Z�Wkhi��«��iaiIt�qc�W�£çS�s�N��� ¤ Ï gclZkÐ�Z�4�W�Pæ_lZ�s�
q\i���ia�\i:��ehi:t�pj�4ehlZ�\�«� � �N��tV��kh���Zp�ehlZ���Slnk{���Wpj�ctP���bpc�We�ls�H���c�hiIt�i�e�ia��rÑlZ�jiIt*�4pcr«q\ia�Ð���
lsehi:����ehlZ���ckÐgc�Wk@q8i:ia���hiI���£gjiIt¤6dÐe_ehgc��e_�8�Wls�4e:¨8���hkhpjq8�W��ehlZrS���;�ëkhi�e����`lZ�j�jp�e£k�kmgc��pj�nt
q\ië����pj�8t¨cæ_gjln�£g�æ_ls�Z� q\i�pckhi:t[�WkÐehgji�lZ�j�jpje�kmiae_�����_e�gji��c��i�kmlZr«pc�Z��eh���I¨jlZ�����£t�ia�@e��
�Wq�e���ls�åehgci��8�4kmlsehlZ�������ée�gji��8�hi*�������4e�lZ�xehgji��Wia��uo�jiI������pjehpj��io¥�H t ls�x� � pj��iPª�¤ ª�§C¤
ú�qN�Nls�Wpckh�suW¨8e�gjlnkë�j�h���ai:k�k�æ_lZ�s�6�c��eëq8i*pckhi���pj�6ls�be�gjiÑehlZr*iÑlZ�c�apj�h��i:tols�å���jehlZrÑl��alZ� � lZk
khpj�\ia��ls�W�ëeh�[e�gjiSehlZr*i�lZ�We�ia��� ���{q\i�eGæÐiai:�xeGæé�[���W�ckhi:��pjehlZ��iSpj�Htj� e�i:k«���@ehgjiP�hiI���s�R�c��i
kh�j��i:��t�lZ��������rS� e�ls�W�x¥�������ehgji«i�üj��r*�j�Zi����Q� � pj��iÔª�¤ ª�¨cehgjiÔls�4ehi:�h� ���}ehlZr*i�q\i�eGæÐiaia�xH L
���ctwH t §�¤6èé�W�ckmiI�4pjia�4eh�Zu�¨IæÐié����i{lZ�4ehia��i:kmehiItëls�Ô���a�aia�Zia�£� e�ls� � e�gjib�W��ehlZr*l[�I� e�ls�W���j�h���ai:k�k
�Wk{r«p8�£g���ké�8�4khkhlsqc�siW¤Ed��Be�gj��p � gPkhlsr*lZ�Z���bæ@�<uNk{��� ���c�j�h�4���£gjlZ� � e�gjlZké�j����qj�Ziar �a����q\i
���Wpj�ct÷lZ�÷e�gjiÑ�slsehi:����ehpj��i Þ G Z�¨}ªSH ß ¨H�j�����8���ZuNkhlnk����élBe£kê���j�j�ZlZ�:��qjlZ�ZlBeGu�pj�ctjia�ë�hiI��� ehlZrÑi
�a���ckmeh�£��lZ�4e�kÐgc��k@q\iai:�[�a������lsiIt���pje:¤

ú���e�lsr*l��:� e�ls�W��lnké����lBe�ia�£� e�ls�Wi��j���N�ai:k�k6e�gc� e@kGe£���he�k6������rã����ls�clBe�lZ���\khi�eÐ��� � pci:k�kmiIk
���W�ëehgji�lZ�j�jpje«�c���£��r*iaehia�£kë���ct}¨`� e�iI���£gxlsehia�£� e�ls�W�}¨ � ia�ji:����ehiIkê���xia�jgc���c��iItxkmiae����
lZ�j�jp�e6�c������r*i�ehi:� � pji:k�khi:k:¤ Ï gji@����e�lsr*l��:��ehlZ���«�c�h����iIkhk`æ_lZ�s�jkmeh�W�«æ_gji:�Ñ�êkh��ehlnkG�á�W�Ce�����u
kh���Zp�ehlZ���«lZkQ��i:�W�£gji:t��W� e�gjiÐehlZr*iÐ���ci�ü�iI��p�e�ls�W�ÔlnkQkm�\ia�4e:¤ Ï u4�clZ�:���Z�suW¨����Nuë����e�lsr*l��:� e�ls�W�
e�i:�£gj�jln�4pji�lZ�N���W�s�Wi:k{�«�Z��� � i��Npjr«q\ia�Ð��� khlsrÔpj�n� ehlZ���Pi�ü�i:�ap�ehlZ���ck:¨N���Z�8���}æ_gjlZ�£gPpckmp8���Z�su
��i:�4pjlZ�hië���W�ckhlZt�i:����qj�Zi�e�lsr*i�¤

Ï gjlnk@�j���N�ai:k�k@æ_ls�Z�q\i��hi:�8iI� ehiItPæ_gcia�[�Ñ�jiaæ0�hiI���H�c��ië�slZ�jiëlZk@�W��ehlZ���ci:t"���h�Wrãehgci
�c��i�¤ Ï gji��hiI���Ð�c��i"�ZlZ�ji��jiaiItjkÑeh�åq8i[�c�h� �Nlnt�i:t�lZ�)�oe�lsr*i�lZ�We�ia��� ���@�siIkhkÑe�gc���Jehgci
Õ �¦�*��� Ò ¡à�9Öc�=�M�=¡
Ü �;� Ô �=¡ ¤ ó gjls�ZiSe�gjiS�c��i�lnk�qjpj���jlZ� � ¨`ehgjiP�j�h���ai:k�k�æ_ls�Z�bq\i���ia�\i:��ehi:t!e��
��i:�Wt"�GpckmeÐe�gji��j��i:t�ln�Ce�ls�W�����ct"rÑlZ�jlZr*l[�:iëehgji�Õ �¦�*��� Ò ¡'� Ó   ����� Ó � ¤
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¦Nls�8��iÔehgjiÑ�c��iÔkhlsrÔpj�n� eh�W�Ô¥RíQ¦c§�q\�<ü[���{� � pj��iÑªj¤ ª�gc��k�q8i:ia�åæ_lZtjia�Zu����c���Zud�aiIt[ls�

�£gc���jehia� G ¨}lZ�!e�gji*�����Z�Z� æ_ls� � khi:��ehlZ���ck:¨}æÐiSæ_ls�Z�bt�iIkh�a�hlZq8i*lZ�xrÑ�W�hiSt�iae���ls�nkêehgjiP����e�lB�
r*l[�I� ehlZ���)¥Mú®� Ï §ë���ct!�j��i:t�ln�Ce�ls�W���Mi:�h�����êi:kmehlZrS� e�ls�W�ä¥1�{ø{øé§�q8�<ü�i:k�khgj� æ_�!ls�å� � pj�hi
ª�¤ ª�¤

ò�»�ò i ÁhÃpÅ�¿jÅ�y�Ä�Ã�Åc½tÆ ÷ùÑ�½oú ÇcË�¿
íj�W�hrS��� ����e�lsr*l��:� e�ls�W��lZk���k�km����ln� e�i:t�æ_lsehg�ehgciÔkh�8iI��ls�8�a��ehlZ�������{�*rS� e�gjiarS� e�lZ�:���`��q��
�Gi:��ehlZ��i{��pc�c�Ce�ls�W�P¥á�:���Z�siItOzé§ ���ct��������Z�Zi:�Ce�ls�W�����j�c������r*i�ehi:��kehgc��eEkhgj��pj�nt�q\ié�Wt"�Gpckmehi:t
¥ e�pj�ji:t8§}e����W��ehlZr*l[�:ibe�gji@��q��GiI�Ce�ls�Wi{��pj�c��ehlZ���}¤ Ï gjlnkQkmiaeE���c�c���£��r*iaehia�£k`lZkE��ia�j��i:khia�4ehiIt
qNu��P��iI�Ceh�W����i���i:�h��i:t�e��"��k^{j¤«èé���ckhi:�4pji:�4eh�Zu�¨\���ji«�:���[���W�hrÔpj�n� ehiÑ���÷�W��ehlZr*l[�I� e�ls�W�
�j����qj�Ziar �WkÐ�����Z�s� æ�kTI

í`lZ�ct|{~}êehgc��e�����e�lsr*l��ai:k z5��{��
�����æ_gjia��i7zB�~���O��� L ��ia�j��i:khia�4e�k`km�Wr*ib��q7�Gi:�Ce�ls�Wi{��pj�8�CehlZ���«eh�êq8iÐr*ls�clsr*l��ai:t"¥��W�`rS� üN�

lsr*l��aiItc§C¤@íjpj�hehgcia��rÑ�W�hiW¨_{S��ia�j��i:khia�4e�kÐe�gji��Wi:�Ce��������Q�Wt"�Gpckme���qj�si«�c���£��r*i�e�ia�£k�¥�æ_gji:�hi
{ } lZkê�S�c���me�lZ�apj�Z����khi�ehehlZ� � ���-{�§C¨���ct��j���^�S�hi:�j�hiIkmi:�4e�k��P�����8kGe�����ls�[khi�eêtji��c�jlZ� �
ehgji*���Z�Z� æÐ��qj�siÔ� ���Zpji:k�������ehgci�{"�c���£��r*iaehia�£k:¤��bp�e«kmlZr*�j�Zu�¨HehgciÔ�W��ehlZr*l[�I� ehlZ���!�j����q��
�si:r t�iI���nkéæ_lsehg�e�gji���lZr±���Qt�i��c�cls� � �Ñ�j������i:k�kbeh�Ñ�c�ct��ÑkmiaemehlZ� � �����Ðe�gji��c���£��r*iaehia�
��iI�Ceh�W��{c¨éæ_gjln�£g��c�h� �Nlnt�i:kÔehgci�q\i:kmeS� ���Zpjiå¥ár*ls�jlZr«pcr����*rS� ü�lZr«pjr�§«�����Ñe�gji���q��
�Gi:��ehlZ��i���pj�8�CehlZ����z�¤ Ï gci�ehi:�hr �mkhi:�����£g��j����qj�Ziar¶�����ctÙ�m����e�lsr*l��:� e�ls�W���j�h�Wqj�Ziar¶�����hi
���W�ckmlnt�i:�hiItåkhuN�j���NuNr*��pck:¤ Ï gciPkmiI���£�£go���W��ehgci�q8iIkGeÔ��i:�WkmlZqj�Zi�km�W�sp�e�ls�W��lZk�ehgji"����e�lB�
r*l[�I� ehlZ���S�c�h�Wqj�si:r�¤ Ï gjlnkÐkmiI���£�£gÑlnkb�:�����hlZi:tÑ�Wp�eÐ�W�a���W��tjls� � e��«��i:�me£��lZ�S�hiIkGe��hln�Ce�ls�W�ck6���
ehgji«�<���spci:k_e�gc� e�i:���£g[�8���£��r*i�e�ia���a����e���ç�i�¤ Ï gji«æ_gj���Zi������ � i����6�8�4khkhlsqcls�ZlBe�lsiIk_e�gc� e
�a���åq\iSi�ü��j�Z����i:t!lZ�å�Wq�e���ls�cls� � e�gjiS���jehlZrÑl��:��ehlZ��� � �4���Qlnk��a���s�Zi:t!ehgci�kmiI���£�£gåkh�c���ai�¨
æ_gjln�£gÔlnk6��i���ia����i:t�e�����k-�@¤Eô �Ñehgji@���W�s�Z� æ_lZ� � khi:��ehlZ���}¨Wæéi_t�iIkh�a�hlZq\iÐgc� æXehgci_��q��GiI�CehlZ��i
��pj�c��ehlZ���olnkê�c���hehln��pc�Z���hl��aiIt������ê��pj�ê�c���me�lZ�apj�Z�����c�h�Wqj�si:r����ct!��ia�he���ls�oç�iau[�\��lZ�4e�k�eh�
q8i��a���ckhlnt�ia��i:tPæ_lBe�g���i:kh�\i:�Ce_e��Ñehgji�khi:�����£g�km�c�W��iS¥&�b§@t�i��c�ci:t"q4uPehgjië�8�hië�j����qj�Ziar�¤

%��&%���� � ���Wz><�� � 2bz ��) 65<�� ��� 6
d�k�æÐi*r*ia�4ehlZ���jiItåls�åehgciS�j�hi:�Nls�WpckëkmiI�CehlZ��� ¨ æÐi*���hi*lZ�4ehia��i:kmehiItolZ�����WrÑ�c�siaüor*�Ntjia�
����e�lsr*l��:��ehlZ���[��i � ����tj�siIkhk@���Qgc� æ0e�gji«r*��t�i:� lse�khia�s�{æé�W�hç�k:¤@���ct�i:��ehgclZkê��k�kmpcrÑ�jehlZ���}¨
ehgji"pj�ct�i:�h�ZuNls� � r*�Ntjia�×b khlsrÔpj�Z��eh�W��lZkÔlnt�ia�4ehls�ciIt���kÔ�÷���Wr*�j�siaü�qj�Z�W�£ç4�Mq\�<üo��pj�8�CehlZ���
��q\��p�e*æ_gjln�£gX�j�åls�j������r*��ehlZ���XlnkÔ�j�h� �Nlnt�i:t}¤ < � æéi:��i:�:¨Eehgcia��iPlnk«e�gji��8�4khkhlsqcls�ZlBeGux���
r*i:��khpj��ls� � ehgji[�4pc���slseGux����e�gji"��i:khpj�se�kÔ�j��� �4lnt�iIt�qNu!e�gji[kmlZr«pc�Z��eh���«�����*���Nuxls�c�jp�e
��iI�Ceh�W��¥${W§C¤�èé���ckhi:�4pji:�4eh�Zu�¨Qehgci��Wq��Gi:��ehlZ��iP��pj�c�Ce�ls�W� ¥&zé§ÔlZ�4�W���Z��iIk�q\��ehgäi�ü�iI��p�e�ls� �



rX³ rX³æ·�¬®�´�ç�´��Cª��´�·iµù¬�°�·��iè,¯�ç ªVJ

íEl � pj��i�ª�¤ î Ibú�q��GiI�CehlZ��iê��pj�8�CehlZ���

e�gjiPkhlsrÔpj�Z��eh�W�«���ctåe�gji�i:�<���sp8� ehlZ�������@ehgjiP�4pc���slseGuå���@ehgji"�hiIkmpc�Be£k�kmiI�4pjia�4ehln���Z�Zu÷�����
iI���£g[lZ�j�jp�eë��iI�Ceh�W��{j¤êô �{æéiÔlZtjia�4ehls��u�i:���£g[�W�ji«���6ehgjiIkmiÑ���WrÑ�\���cia�4e�k�ls�o� � pj��iÔªj¤ ªj¨
æÐi«�Wq�e���ls�[e�gji*kh�£gji:r*iÔt�i:�jlZ��ehiItolZ�[� � pj�hi*ª�¤ î ¤�d�k�æÐiÑ�:���÷�Wqckmi:�h�Wi�¨8ehgjiÑ��q7�Gi:�Ce�ls�Wi
��pj�8�CehlZ���|z)���W�h��i:kh�8�W�ctjkbeh�*i�ü�iI��p�e�i:kÐehgci�pj�ct�i:�h�ZuNls� � �c��i�kmlZr«pj�n� e����@���8��i�¨N���W�s�Z� æÐi:t
qNu�iaü�i:��pjehlZ� � ehgjié�j��i:t�ln�Ce�ls�W�êi:�h�����iIkGe�lsrS��eh���I¤ Ï gjiQ�8�c���W�<���spci{��q�e£��lZ�ji:têlnk}lnt�ia�4e�lB�ciIt
e��dz5��{��@���ct"lBe£k_�hiaehpj����lZk@e�gji�� ���Zpjiêeh�Sr*lZ�jlsr*l��ai�¥=Õ �¦�*��� Ò ¡
� Ó  w�c��� Ó � §C¤

¦NlZ�c��i«��pj���Wq��Gi:��ehlZ��i��a���ckhlZkme�k����Q�c�ct�lZ� � e�gjiÔ�a��r«qcls�c��ehlZ�������6lZ�j�jp�eê�c���£��r*i�e�ia�£k
e�gc� e�r*lZ�jlsr*l��aiIk@ehgji�tjia�NlZ��ehlZ�������Eehgji�khlZr«pj�n� e����_�j��i:t�ln�Ce�ls�W�P������r ehgji���i:���}kh�aia�c���hlZ�
�Wk��á�WkGe[��k"�8�4khkhlZqj�siW¨�æÐio�ji:i:t½eh�)����r*�c���hi÷ehgjixkmlZr«pc�Z��ehi:t½�c��i�� �slZ�ji:k�� � ��lZ�ckmePehgci
��i:��� �c��i�� �Zls�ji*���8t¨ ���:���W��t�lZ� � eh��ehgji*��i:khpj�se�kê���éehgjlnk����WrÑ�8����lZkh���}¨�Wkhkhl � �o���4pc���ZlBeGu
r*i:�Wkmpc�hi:rÑi:�4eée��*ehgji�pj�8t�ia���suNlZ� � kh�aia�c���hlZ�c¤

Ï gji!��q��GiI�CehlZ��i÷��pj�c�Ce�ls�W��� � pj�hioªj¤ î e���çWi:k"�X�a���ct�lntj� e�iokm�W�spjehlZ����¥�lM¤ i!�Xkhi�e����
lZ�j�jp�e��8���£��r*i�e�ia�£kë§ë�Wkëls�c�jp�e�k:¤ Ï gji:�ålse�i�ü�iI��p�e�i:këe�gji�kmlZr«pc�Z��eh���ëpckhlZ� � ehgjiSlZ�j�jp�e
�c������r*i�ehi:��k_���ct÷���4u�lZ�j�jp�e£k�e�gc� eêæéi«�a���ckhlnt�ia���Wk_�jü�iIt¨kmpc�£g÷�Wk_e�gji�e�ia������ls�}¤ Ï gci
�Wq�e���ls�jiIt*kmlZr«pj�n� e�i:tÑ�c��i_�Zls�ji�lZké����r*�c���hiItÑæ_lBe�g*ehgji��hiI�����c��i_�Zls�ji����ctS�Wkhkhl � �ck6����i:���
� ���ZpjiÐehg8� eét�iIkh�a�hlZq\i:kEehgci������8�����£tj���c��ië¥��W�bt�lnkh� � ��iaiar*i:�WeC§}���8e�gji�khlsrÔpj�Z��ehiIt«�8�hi_�Zls�ci
æ_lsehg�ehgci��hiI���\�c��iê�ZlZ�ji�¤ Ï gjlnk_� ���Zpjiëlnk_æ_gc� e_æÐi��a���s�He�gji�Õ �¦�*��� Ò ¡
� Ó  w�c��� Ó � ¤

Ï gji��c�hiIt�lZ��ehlZ���[i:�h������iIkGe�lsrS��eh����r«pckme�q\iÔ�*��pj�8�CehlZ��� ¨8æ_gj�4kmi�� ���spji«gc��k�eh�P�a���h�
��i:��eh�Zu��hiIkm�\���8t�e��Ôe�gjië�����Z�Z� æ_ls� � ��pj�siIk�I
A � lZ��io���aia���X�j��i:tjlZ��ehlZ����ia��������� ���Zpji!æ_gjia�ÆehgjiåkmlZr«pj�n� e�i:t)�8�hi÷�ZlZ�ji!iaüj���Ce��su
�����8�����£tjkÐæ_lsehg�ehgji���i:���H�c��iê�ZlZ�ji����ct��Ñ�8�4kmlsehlZ��ië� ���Zpji���ehgji:�hæ_lnkmiW¤

A q8iaemehi:��khlsrÔpj�Z��ehlZ���ck_khgj�Wpj�Zt"�j��� �NlZt�ië�Skhr*���s�Zia�@�j��i:tjlZ��ehlZ����ia���h�W�:¤
Ï gjiÐ�c��iÐ�slZ�ji:k6���hiÐpckhpc���Z�Zu«t�i:k�����lZq8iIt«lZ� � ia�WrÑiaeh��lZ�:���4�slZ�jiIkQ���{��kQ���hiI��k`ls�ÑeGæÐ�êt�lZr*ia���
khls�W�c���Hi:pc���ZlZtji:����khpj�m�á�W��iW¤ Ï gcia��i�������i�¨4e�gji��j��i:t�ln�Ce�ls�W�Pia�������@æ_ls�Z�q\i��Ôr*iI��khpj�hi:r*ia�4e
rS��tjiêqNu�rS��e��£gjlZ� � eGæé� � ia��r*iaeh��lZ�:���kmg8���\i:k:¤
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íEls��i«khlsrÔpj�Z��eh�W��k�¥R��k�t�i:k�����lsq\i:t[��q8� �WiI§@�ciai:tck�rS���Nu�ls�j�cp�e��c������r*i�ehi:��k_eh��q\i���pj�8�C�
ehlZ���c���s�Zu�pck���qc�siW¤ Ï gji�khlsrÔpj�n� eh�W�Qls�j�cp�e�k{���hiÐpckhpc���Z�Zu«kmpc�j�j�ZlsiItÑ�WkEr*���ckQ���H��i � iae�� e�ls�W�
���ctÑæ_lZ�ct¨Wæ_gjlZ�£g*r*i:���ckQe�gc� e{lZ�Si:�W�£gÑ�aia�Z�j���\ehgji�r*���Ñehgji:�hi����hi_khia��i:�����N�hiI����� ���Zpji:t
�c���£��r*iaehia�£k:¤÷d�k«tji:k�����lsq\i:t�lZ��khi:��ehlZ��� G ¤ c¨E���W�hiIkGe��8�hi"rÑ��t�i:�é�8���£��r*i�e�ia�£k��a����q8i
t�lZ�4lnt�iIt!lZ�4eh��ehgc�hi:i*�:� e�i � �W�hlZi:k:¨r*i�e�ia�������Z� � lZ�:���M¨H��i � i�e£� ehlZ���x���8t÷e����\���Z� � ln�a���R¤ Ï gji
eh�W�8�W�s� � u�lZkë�a���ckhlZtjia��i:t÷�Wkêkme���ehln�Ô���cto�:���!q8iÑ��q�e£��lZ�ji:t÷���h�WrÇehgjiS�<� ��lZ�n��qj�Zi«rS���8ka¤
¦N�*æéiëæ_lZ�s� �j��e�lZ�c���Zpct�iëe�gjiëeh�W�8�W�s� � uS�c������r*i�ehi:�@ls��ehgci�����e�lsr*l��:� e�ls�W�"�c�h����iIkhk:¤

Ï gji«khlsr*�j�Zi:kme��a�Wkmi�lnk_æ_gji:��æÐi�gc�<�Wiêgc��r*� � ia�ji:��pckÐ��i � iae�� e�ls�W�����ct�æ_ls�8t��cia�nt¤
ô �Pe�gji:khi��a�WkmiIka¨Wehgji�khlsrÔpj�n� eh�W��kÐ�ji:i:tP�j�*�siIkhkéehg8��� G ¬Ñt�l;�Hia��ia�4e_�c������rÑiaehi:��ké� e_i:�W�£g
�8�Wls�4eI¤Xô ��rS� e�gjiarS��ehln�ak:¨{ehgcia��i"lnkÑls���8�jlBeGu��NpjrÔq8i:�*�����\�Wk�khlsqj�Zi"kh���Zp�e�ls�W�cka¨bqjp�eSls�
���WrÑ�cp�ehi:��k:¨Qia��i:�huoehgjlZ� � lZkÑt�l � lse����@���8tå�c�jlsehi�¨ékm�8¨Els��æÐi"����i � �Wls� � eh�!lsr*�j�Ziar*ia�4e
km�Wr*i�kh���heÑ���ê��� � ����lBe�gjrSk�e��!�8�ctXe�gji�����e�lsrÔpjr�¨éæÐi�gc�<��i"eh�����W�ckhlZt�i:�«e�gji[�<� ��lZ�B�
��qj�Zië����r*�jpjehlZ� � �j��i:�alZkhlZ���}¨Nls� æéi � p8���£���4ehi:i��j��i:��iIkhkhlZ�������`kmlsüPt�iI��lZr*���8�c�Z�W��i:k:¨Ni:�W�£g
� ����lZ��qj�si��a��pj�nt�ehgji:��e���ç�ië��� G ¬7	 ¬�¬�¬X	 ¬W¬�¬�tjl;�Hia��ia�4e�� ���ZpjiIk Þ J�K ß ¤ Ï gNpck_æ_lsehg[�W�j�Zu G ¬
�c���£��r*iaehia�£kéehgji�khi:�����£g�km�8����iêæ_lZ�s�}q\i G ¬�ø�J ¬Ñt�l[�\i:�hi:�4e�����rÔqjlZ�c� e�ls�W�cka¤

ò�»�� i ÁhÃpÅ�¿jÅ�y�Ä�Ã�Åc½tÆ�S Äw��½tÆh½¶¿��
ú���ehlZr*l[�I� e�ls�W���j�h�Wqj�ZiarSk«���hiP�a�Z�Wkhkhls�ci:t Þ GSG9G�ß �W�a�a���£t�ls� � eh�[e�gji"��emeh��lZqjp�ehi"� ����lZ��qj�si
eGuN�8i�ls�4e��å�a���4ehlZ�Npj��pckÑ���8tXt�lnkh�a�hiaehi�¨é���ctJ���a�a���£t�lZ� � eh�oehgji��j��i:khia�8��iP����ehgci��a�����
kGe�����ls�4e£k*ls�4eh��pc�c���W�ckGe�����ls�ci:t)���ct)�a���ckmeh�£��lZ�ji:t}¨é���8t����a�a���£t�lZ� � e����j����qj�Ziarº����rÑ�
�j�Zi�ü�lBeGuxlZ�4eh�å�slZ�ji:���Ô���ctX�j�W�j�Zls�jiI���I¤ Ï gji����jehlZrÑl��:��ehlZ���X�c�h�Wqj�si:r-æéi"gc�<��i��a����q8i
���n��k�kmls�ciIt!�Wk�ÓÉDWÜ8ÞCBFEáÞÝEÜ8Ý�q÷ÝEÞpDWÜ8Þ�qTBa× Ó7EáÞEÖNÛ�ÞEÜ8ÞEÚ1ERÞ`ÖNÓ�×oÜ~l�BTE1u�E1\�Ó7BTEáÜ\Þál`× Ü à��
ÚáÖdu�¤ ó i�æ_lZ�Z�8t�lnkh�apck�kQehgji�lZk�khpji:k6��ia�n� e�i:tÑæ_lsehgSe�gjlZk{eGuN�8i�����j�h�Wqj�ZiarSk6lZ�*ehgjlnk6e�gji:khlZk:¤

í`l � pc�hi�ª�¤ �kmgc� æ�kE��e£� ü����j�Wr«u����\�W��ehlZr*l[�I� ehlZ���Ñr*i�e�gj��tjk6��kE������p8kmiItÔlZ�ÔehgjlnkQehgci��
kmlnk:¤ Ï gciêrS��ls������lBe�ia��lZ�Ôls�����n��k�khlB��uNlZ� � �W��ehlZr*l[�I� ehlZ����kmeh�£� ehi � lZi:kÐ���W�c��i:�h�ckbehgciëtji � ��iai
���é���c���Zu4ehln�a��� ���W�hrS���ZlseGu"lZr*�j�slZi:t!æ_gji:�!t�i:��ia�Z���cls� � ehgji:r�¤Ôú��÷ehgciÔ�W�jiÔg8���ct¨���c� �
�su4e�lZ�:���Qr*i�ehgc�Ntck�p8kmiIkê�:���n��pj�Zpckë��kê�Peh�N���Eeh�����8���ZuV�:i�e�gji*��q��GiI�CehlZ��i«��pj�c��ehlZ����z^��{~�C¤
Ï gjlnk�r*i�ehgc�Ntx��i:�4pjlZ��i:k���æÐia�Z�bt�i��8�ji:txt�iIkh�a�hlZ��ehlZ���x���ée�gji���q7�Gi:�Ce�ls�Wi*��pj�c��ehlZ�������ct
lBe£kÔtjia��ls� � e�ls�Wi:k:¤!ú���ehgciP��e�gjia�Ôgc���8t¨Q�j����� ���8���ZuWe�lZ�:���b���j�j���W�W�£gji:k��:����q\i���pj�hehgcia�
t�lZ�4lnt�iItolZ�4eh��eGæé��r*����iS�a� e�i � ����lsiIk�I_e����Wt�lsehlZ���c���E�W��ehlZr*l[�I� e�ls�W�!r*i�e�gj��tjk����8tor*��tN�
ia���÷gji:pj�hlnkmehln�ak:¤ ó lsehgjlZ�!ehgjiÔeh�£��t�lsehlZ���8��� �W��ehlZr*l[�I� e�ls�W�or*i�e�gj��t÷æÐiÔ�a���÷lZ�c���Zpct�iÔ�����
i�üj��r*�j�Zi�¨Ði�ü�gc��pckmehlZ��i�kmiI���£�£g}¨é���ct��Z���a����kmiI���£�£g}¤½¦N��r*i��hi:�j��i:khia�4e���ehlZ��i�i�üj��r*�j�Zi:k
���_r*��t�ia���xgjiapj��lnkGe�lZ�:k�r*i�e�gj��tjk«���hi � i:�ji�e�lZ�P��� � ����lsehgjr�¨`khlZr«pj�n� e�i:t����c�ji:���slZ� � ���ct
e���q8�N�"khi:�����£g ¤ Ï gji«rS��ls�otjl;�Hia��ia�c�ai«q\i�eGæÐiai:�[ehgji:r�lZk�ehg8� e�e�gjiÔeh�£��t�lsehlZ���c��� r*i�e�g��
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íEl � pj�hi�ªj¤ ~IQd��a�Z�Wkhkhls�8�a��ehlZ���P���E�W��ehlZr*l[�I� e�ls�W�"r*i�e�gj��tjk

��tjk:¨E���Be�gj��p � g � p8���£���4ehi:iÔ�8�ct�lZ� � e�gji � �Z��q8���{�W��ehlZr«pjr�¨Qe�gjiaux����iS��i:�huåi�ü��\ia�ckhls�Wi
���W��kh���Z�4lZ� � eGuN�jln�a��� ��i:���s� æé�W�h�nt��j�h�Wqj�ZiarSka¨\���ct[ehgji:u�g8�<��i��*e�ia�ct�i:�c��u�e�� � iae�kmehpc�£ç
lZ�"�Z���a�������e�lsrS�j¤

ò�»� � ÆhÄÀÇ��eÃpÅcÊ�ÄtÇ�� Ë�ÃpöY½ÙÍYû
Ï gjiÑe����Wt�lBe�ls�W�c���{���c���Zu4ehln�a���Er*iaehgj��tålZk�ehgji*r*i�e�gj��t!q8��khi:t!�����a���Z�apj�sp8k�t�ia��ls� ��ehlZ���
����ehgji��Wq��Gi:��ehlZ��i"��pj�c�Ce�ls�W�}¤ Ï gci�r*iaehgj��tJlZkSt�iIkml � �ci:t�e��o�8�ct��Z���a���Ðr*lZ�jlZr*�x���ct
rS� ü�lZrS�«���Q�Ô��pj�c��ehlZ����pckhls� � e�gjië�����Z�Z� æ_ls� � e�gjia�W�huCI
n�ÙEÖNÜc× ÖduRm�¦�pj�j�\�Wkhioe�gc� e���lnk����s���:���ërS� ü�lsrÔpjr �����X�Z���a���êr*lZ�jlZr«pjrò����ehgci

��pj�c�Ce�ls�W��z�¤ Ï gji:�"i:lBe�gjia�^z7�&�&�#�-�]�Ñ����z7�$�&� ��t��Ni:k@�j��e@iaü�lZkme:¤

Ï gji:�hia������i�¨jqNu��c�ctjls� � ehgjiÑt�ia��lZ�<��ehlZ��i����6ehgji«��pj�c�Ce�ls�W�÷æÐi«�a�����c�cto���s�`lBe£k�rS��üNlZrS�
���ct�r*ls�clsrS�j¤ ó i�ehgcia���W�j�Zuå�ciai:t�eh�xkmiI���£�£g!���W�«e�gji � �Z��qc���b���jehlZr*�÷ehgj����p � gj�Wp�e
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ÓaÔ_ç7ÿ

A < � æ t��*æÐi�t�i�e�ia��rÑlZ�jiëe�gji����N���ZlZ� � �£� e�ls��M3� ñ À�Ä��-î
A < � æ t��*æÐi�t�i�e�ia��rÑlZ�jiëe�gjiëehi:�hr*lZ�c� e�ls�W���a���ct�lsehlZ���vî
A < � æ t��*æÐi�t�i�e�ia��rÑlZ�jiëe�gji�gc���sehlZ� � ����lsehia��lZ���~î

Ï gjiëehi:r*�8i:����ehpj��i ñ rÔpckGe_q\i�lZ�jlBe�lZ���sl��aiItPq\i����W�hi�iaü�i:��pjehlZ� � ehgji��j������iIt�pj��i�¤{¦Ngj�Wpj�Zt
æéi�kme����me�æ_lsehg ñ � ½å�a�c¨ ñ � ½Ù�a���j¨}�W�«km�Wr*i�ehgcls� � i:�ZkhiFî/gj� æ khgj��pj�ntåæéi"�£gj�N�Wkhi
ehgjioehi:�hr*lZ�c� e�ls�W�½�����8t�lBe�ls�W�Æ� � e�ia�"æ_gjlZ�£g)e�gji÷e�iar*�\ia�£� ehpc�hi!lZk"t�i:�a�hiI��khi:t)���ct�ehgji
���j�ci:���ZlZ� � �j������i:tjpj�hi��hi:lBe�ia�£� ehiIk�î�¦Ngc��pj�ntSæÐi�i�ü�iI��p�e�i���i:�me£��lZ�S�Npjr«q\ia�Ð���}lsehi:����ehlZ���ck
���Ñkmgj�Wpj�ntxæéi"pckmi�km�Wr*i���e�gjia�Ñ����lBe�ia��ls�W��ls�ckmehiI��tXî Ï gjia� ¨6gj� æ r«pc�£gX�W�«qNuåæ_gc� e
�á����eh���Ñkmgc��pj�ntxehgciPe�iar*�8i:����ehpj��iPq\i�t�i:�a�hiI��khi:tXî ¢ uå�W�ji��\ia�£��i:�We*���Ô�siIkhk*î ó gjia�
kmgc��pj�nt�ehgji«ehi:rÑ�\ia�£� e�pj��i«q\iÔt�iI����i:��khi:t~î�d��ct[�c�c���Z�Zu�¨\æ_gjia�okhgj�Wpj�Zt�e�gjiÔ��� � ����lBe�gjr
gc���se:¨clR¤ i�¤Z¨�æ_gc� e�lnkÐehgci«� �����S�:ia�d��e�iar*�\ia�£� ehpc�hi"î

ö[�WkmeSlsr*�j�Ziar*ia�4e£� ehlZ���8kÔ���êkhlsrÔpj�n� ehiIt����j�ji:���slZ� � �����Z�s� æ �xkhlsr*�j�Zi�kmiI�Wpcia�c�ai"���
kGe�ia�ckTI
¦ Ï ø�� G I ñ ü ñPO�QSR

kmi:�siI�Ce�{�T_� e��£���8t���r
¦ Ï ø�� ª�I �jln�£ç��Ô�\��lZ�4e�{���������rãe�gji��ji:l � g4q\����gj�N��t����+{�T

lB��z^�${��_� lnk@q8iaemehi:�_ehg8����z^�${�TF�
ehgji:�[kmi:�siI�Ce_lBe«¥${ �VU { T §
ia�nkmi�khia�Zi:��e@lse�æ_lsehg��j����qc��qjls�ZlseGu DGFIH ��·XW�z^��{~�/J ñ �
�hi:�8iI� e@ehgclZk�kmehi:�'Y[ZRe�lsr*iIk

¦ Ï ø�� î I6khi�e ñ üC\ ñ
lB� ñ Á ñ O *��
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ehgcia� � ��eh��¦ Ï ø��½ª
ia�nkhi � ��e��S¦ Ï ø�� G

< ia��i�æÐiëgc�<��i�eh�Skmiae@ehgji�� ���ZpjiIké��� e�gjië�c���£��r*i�e�ia�£k ñPO]Q;R ¨^Y Z ¨_\4¨8���ct ñPO *��H¨�æ_gjln�£g
�a�����hiIkm�\���ct[eh�[lZ�jlBe�lZ���Qehi:rÑ�\ia�£� e�pj��i�¨}e�gji*�Npjr«q\ia�����élsehi:����ehlZ���ck:¨ehgci*�a�N���Zls� � �£� e�ls�8¨
���ct�e�gjië�����S�ai:�Pe�iar*�\ia�£� ehpc�hiW¨��hiIkm�\i:��ehlZ��ia�Zu�¤

ô �Jehgji[����i:�o�����Npjr*i:�hln�a���Ð�W��ehlZr*l[�I� e�ls�W�}¨6ehgci�lnk�kmpjiIkÑ��� � ia�ji:����ehlZ� � e�gji�ls�jlsehln���
kh���Zp�ehlZ��� ¨Qtji��c�jlZ� � e�gjiP�cial � gNq8�W�hgc�4��tx����� � lZ��i:���8�Wls�4e:¨{���ct�khia�Zi:�Ce�ls� � �c���hehln��pc�Z���
�ji:l � gNq8�W��kÑ����i"kmeh�£��l � g4em���W�hæ@���£t¤ Ï gji�pckhpc���@�j������i:tjpj�hi"iar*�j�Z� u�kÑ�!�£���ct��WrfkGe£���he
���ctäûë��pck�kmln���ät�lZkmeh��lZqjp�ehlZ���8kÑ�����S�ji:l � g4q\����gj�N��tjk:¤ ¢ lBeSlZr*�j�si:r*ia�4e���ehlZ���ckSt�l[�Hia��lZ�
e�gji�r*i�e�gj��tjké�����@t�i:�a�hiI��khls� � ehi:rÑ�\ia�£� e�pj��i�¨4ehgji�ehi:�hr*lZ�c� e�ls�W�P���W�ct�lsehlZ���}¨Wehgci�gc���Be�ls� �
�a���ct�lsehlZ��� ¨`���8toe�gjiSi�ü�lnkGe�ia�c�aiS���_���8�4kGeh�M�j������iIkhkhls� � �jg8��khi÷¥�i�¤ � ¤Z¨ æ_gcia��iÑæÐiSr*l � g4e
lZ�c���Zpct�ië� � ���Wt�lZia�4em� qc��khi:tÑr*i�e�gj��t�e�gc� e@æÐ��pj�ntS�Z�N�:� e�i�ehgci��Z���a���\���jehlZr«pjr±�4pjln�£çN�suj§C¤
����ehi�ehgc��eÐ�a���4ehlZ�Npj��pckét���rS��ls�cké���nkm�«�j�h� �Nlnt�i_���W�é���"��tjt�lsehlZ���8���_�8i�ü�lsqcls�ZlBeGuCIEehgci�khl[�:i
���\e�gjiê�jial � gNq\����gj�N�Nt*�:���Pt�iI����i:�Wkmi@e�� � iaehgji:�bæ_lsehgPehgji�ehiar*�\ia�£� e�pj�hiW¤`ô �`�c���£��r*i�e�ia�£k` *h¥RkGe£���ctj����txt�i:�NlZ��ehlZ���8§�tji:����i:�WkmiS� �Wia�ëe�lsr*i�¨Ee�gji"khi:�����£gx���W�c��i:�We�����ehiIk�������pj�8t!gci
�apj�h��ia�4e@�8�Wls�4e���i:khpj�sehlZ� � ls��q\i�eme�ia�_�8�jiêehpj�jlZ� � ¤

%��9W��&8 Â z�6�z3� � <½~���Ã � | � �j� (
ûêi:�ji�e�lZ�÷d�� � ����lBe�gjrSk÷¥Rûëdê§����hi[�Npjr*ia��ln�a��������e�lsr*l��:� e�ls�W�½��� � �W�hlsehgjrSkSlZ�ckh�jlZ�hiItJqNu
q\��e�go�c��ehpj�£���Qkmi:�siI�Ce�ls�W�!���8t÷�c��ehpj�£��� � i:�ji�e�lZ�:ka¤ Ï gjiÑr*i�e�gj��t÷lnkê� � i:�jia�£���`���jiW¨}�a���
�c��qj�ZiS���_q8i:ls� � ���c�j�slZi:tåe��o���xiaü4e��hi:r*ia�Zu!æ_lnt�i��£��� � iS���_�j����qj�ZiarSk:¤����j�ZlsçWi"kh��r*i
���j�j���W���£gci:k:¨jehgcialZ���j�h�Wr*lZkhi«gc�Wkê�����hi:�su�q8i:ia�å� ��i:�m� km�W�Zt[���ct[e�gjiau÷���hiÔpckhi:toeh��gjia�Z�
kh���Z��ië�j�£����ehln�a����c�h�Wqj�si:rSk@���[�Stj��lZ�Zu�qc��khi:k:¤ Ï gji���� � ����lBe�gjrSk_����i�kmlZr*�j�siëe��Spj�ct�i:�m�
kme����ct"���ctPehgji���i:�4pjlZ�hiIt"�a��r*�jp�e�ia���a�Ntjiêlnk_iI��khu*eh�Sæ_��lBe�i�¤

ô �SrS���Nu«æ@�<u�ka¨�ehgji_e�gj��p � g4e{���i�üNe�ia�ct�lZ� � e�gji����W�c��i:��eb���\�c��ehpj�£���8kmi:�siI�CehlZ���S���ct
�c��ehpj�£��� � i:�ji�e�lZ�:k e�����ehgji:�`�j����qc�si:r*k`æ@��k eh��lsiItë���h�Wr ehgjiÐ��i:�huëq\i � lZ�j�jlZ� � ¤Qèé��r*�jpjehia�
k���lZia�4ehlnkme�k�gc�<��iÔ�4lnkhls�W�ck����ékhuNkmehi:rSk�e�gc� eër*lsr*ln�£ç�i:t÷���jiÑ���êr*����i«���behgji*� eheh��lsqjpjehi:k
���H�Zls��i�¤ Ï gji�lnt�i:�����pckhls� � ���8�W�jpj�n� e�ls�W�S���}km�W�spjehlZ���ck{eh�«kh���Z��i_�j�£����ehln�a���jia� � ls�ciaia��lZ� �
�W��ehlZr*l[�I� ehlZ�����c�h�Wqj�si:rSk�æÐ�Wk«�a���ckhlZtjia��i:txkmi:��i:�����QehlZrÑiIk«lZ��e�gji G KVL�¬X	 k����ct G K9H�¬X	 k:¤
< � æéi:��ia�I¨{ûëd�kÑæÐia��iPlZ�JiIkhkhia�c�aiPlZ�N��ia�4e�i:tXqNux���ci"rS������©��Wgj� < ���Z�Z���ctx��ls�Jehgci
G KSH�¬X	 k:¤ ö[�W�hi��hiI��i:�We��suÑ��e�gjia�£k:¨����W�bi�üj��rÑ�c�siê��iê©��W� � ¨4ls�"���c���8i:�bia�4e�lBe��siIt¶��ûêia�jiaehln�
��� � ����lBe�gjrSk«����i �êú Ï ��pj�8�CehlZ����ú���ehlZr*l[�:ia�£k¢� Þ î ª ß ¨bgc�<��i"q8i:ia�äç�iai:�Xe��!��iar*lZ�ctXpck
e�gc� e�ûëd�kë����i«�\��e�ia�4ehln���Z�Zu"�á���ërÑ�W�hi«ehgc�����Gpckme��P����qjp8kGeêrÑiaehgj��t÷�����ëi:kmehlZrS� ehlZ� � �
khia��lsiIk�����pc�jçN�j� æ_���c���£��r*iaehia�£k�æ_lsehgjlZ���[r*��t�i:�é���_�o�jgNu�kmln�a���bkmu�kmehi:r�¤ < � æÐia��i:�
lZ�[ehgciÔ���W�4ehi�üNe����6ehgjlnk�ehi�üNeI¨8lse�lnk�e�gjlnk�����qjp8kGe��ji:k�k����a�h�4khk�r*���Nu�t�l[�Hia��ia�4e��j�£����ehln�a���
�W��ehlZr*l[�I� ehlZ�����j����qj�ZiarSkÐe�gc� e����W�c��i:�h�8k@pck@r*�Wkme:¤



W¬ ¨�©«ª«¬®�¯�°*rX³�¯�µ®©«ª®µ¶¨�¯�¸ ¬�°�¯�¸®´�¨��´�·iµ ç�¯®�©e·i¸
¦N�Sæ_gc� e_lnk��Sûëd®î«d eGu4�clZ�:���}��� � �W�hlsehgcrãrÑl � g4e��a���ckhlZkme_���`ehgjië���W�s�Z� æ_ls� � I
G ¤_�Skhi�e_��� � pci:k�kmiIkê¥á���_�\���jpc�Z��ehlZ���8§Ð��� ehgci�km�W�sp�e�ls�W�Pe��Ñehgji��j����qc�si:rY8
ª�¤_�Sæ@�<u����6�:���n��pj�n� e�ls� � gj� æ � �N�Nt��W�_qc��t�e�gji�lZ�ct�lZ�4lnt�pc���`kh���Zp�ehlZ���8k_æ_lBe�gjlZ��ehgji

�\���jpc�Z��ehlZ���[����iS8
î ¤_�orÑiaehgj��t�����r*lBü�lZ� � ���£� � rÑi:�4e�k����_ehgji"q8iaeme�ia�Skm�W�spjehlZ���ck�eh�÷���W�hr �ji:æ�¨�¥����

�<�Wia�£� � i�q8iaeme�ia��kh���Zp�ehlZ���8k�§c8j���ct
c¤_�Ñr«pje�� e�ls�W�����\ia�£� eh�W�be��S�<����lnt��\ia��rS���ji:�4e@�Z�Wk�k@���Qt�lZ��ia�£khlBeGuSæ_lsehgjlZ��ehgji�kh���Zp��

e�ls�W�cka¤
ó lBe�gäeGu4�clZ�:���Z�su�kh�å��iaæÇ���WrÑ�\���cia�4e�k:¨élse�lnkS�8�4khkhlZqj�si�e��xkme����me � i�ehehlZ� � ehgji[lnt�i:�å���
�Gpckme�gj� æ.kmlZr*�j�Zi«lse�lnk_eh�P�j�h��t�p8��i«�Pûëd�eh�Pkh���Z��i��Pkm�\i:�alB�8���j�h�Wqj�Ziar�¤ Ï gjia��i�lnk��j�
���WrÑ�c�siaü�r*��ehgji:rS� ehln�ak:¨N���éehgjlnkéehgj��iaië����i���i:æÆgc����tP���ct��á��kmeÐ��pj�Zi:kéeh�Ñæ_gc� e@i�üj�W�Ceh�Zu
�Sûëd.lZk:¤

��� e�gjia�@e�gc����kGe£���hehlZ� � ���h�Wr±�Ôkhls� � �Ziê�\��lZ�4e�¥���� � pji:k�k�§bæ_lsehgjlZ��ehgji�khi:���£�£gPkh�c���ai�¨
ûëd�kS���hi�lZ�jlBe�lZ���sl��aiIt�æ_lsehg��å�\���jpj�n� e�ls�W�J��� � pji:k�kmiIka¤ Ï gji:khi[����i�pckmp8���Z�su��£���ctj��r
���ct�æ_lZ�s� q8i«kh�j��i:�Wt�e�gj�h�Wp � gc��p�e@ehgci«kmiI���£�£g�kh�c�W��i�¤éd eGu4�clZ�:��� ��� � ����lBe�gjrãehgcia�[pckhi:k
ehgj��iaiS�W�8i:����eh�W��k:¨ khia�Zi:�Ce�ls�W�}¨`�a�h�4khkh� ��i:�����ctxr«p�e£� e�ls�W�)¥R�£gj�Wkhia�ålZ���c���he�q4uå���c���s� � u
æ_lBe�g�ehgji«�c� e�pj�����}æÐ�����Ztc§ée��Pt�lZ�hiI�Ce_e�gji��\���jpj�n� e�ls�W�X¥�� �Wia���Skhia��lsiIk_���EehlZr*iÔkmehia�8k_���
� i:�jia�£� e�ls�W�ck�§{eh� æ@���£tP�a���N��i:� � ia�c�ai���eÐe�gji � �Z��q8������jehlZr«pjr�¤

Ï uN�jln�a���s�Zu�¨Qe�gji:khiPlZ�jlsehln��� � pjiIkhkhi:kÔ����iPgji:�ZtX�Wk«qcls�c���huåia�8����t�lZ� � ¥á���*kGe��hlZ� � k£§ë���
ehgjioeh��pji÷� ����ln��qj�Zi:k:¨����sehgj�Wp � g½����ls�8����i:��khlZ� � �Npjr«q\ia�����«ûëd�k"pckhi å �hiI���s�M� ���ZpjiIt å
¥�lM¤ iW¤�qc�WkmiItN� G ¬W§_ia�c�a�Ntjls� � ¨8�W��i:�c����t�lZ� � e�gc� eêgc�<��i�q\iai:�!�£gj�4kmi:��eh�Pr*lZr*lZ�Ôls�!km�WrÑi
rS���j�ji:��e�gjiP�c��ehpj�£���étj� e£�÷kGe��hp8�Cehpc�hi����_ehgji"�j����qj�Ziar�¤ Ï gjlnk�lZ�jlsehln���Ð�8�W�jpj�n� ehlZ����lnk
ehgji:���j�h���ai:k�kmiIt�qNu�e�gjiëehgj��iaiërS��lZ�����\ia�£� eh�W��k:¤

¦Nia�Zi:��ehlZ����� ehehi:rÑ�je�ke������c�j�su��j��i:k�kmpj��i6pj�\���ëe�gji{�\���jpj�n� e�ls�W�ëls�«�@rS���j�jia�`kmlZr*ls�n���
eh��ehgc��e����«�c� e�pj�£����khia�Zi:��ehlZ�������Wpj�ctÆls�0qjls�W�s� � ln�a����khuNkmehi:rSka¤ð�Q�4�W�hi:�P�\ia�h������r*ls� �
ls�8t�ls�Nlnt�pc���Zk�����i�æéi:i:t�iIt���p�eë���ct�q\i�ehehi:���\ia�h������r*ls� � ¨8�W�_�jehehia�I¨Hls�8t�ls�Nlnt�pc���Zk�gc�<��i«�
� ��i:��ehia��ehgc���o�<��i:��� � i��£gc���8��i����{�j�h�Wr*��ehlZ� � e�gji«lZ��������rS� e�ls�W�[ehgji:u[�����4e£��lZ�[æ_lBe�gjls�
ehgji��ci�üNe � i:�jia�£� e�ls�W�}¤

èé�h�4khkh� ��i:�Ð���s�Z� æ�k@km�W�sp�e�ls�W�ckÐeh�Siaüj�£gc��� � i�lZ�����W�hrS� e�ls�W�"lZ�[�ÑæÐ�<u�khlsr*lZ�Z���@eh�*e�gc� e
pckhi:t�qNu.�½�c��ehpj�£���Ô��� � ���clZkhr pj�8t�ia� � �Wls� � khi�ü�pc���«��ia�j����t�pc��ehlZ���}¤Âú��jiJr*i�ehgc�Nt
¥ e�ia��rÑiIt�khls� � �Zi��8�Wls�4eS�����Wk�km� �Wia�C§�lZkÔeh�å�£gj�N�Wkhi��c��ls�£k�����ls�8t�ls�Nlnt�pc���ZkÔ�j����r*��e�i:t�qNu
ehgjiêkmi:�siI�Ce�ls�W�S���\ia�£� eh�W�:¨������ct���r*�ZuÔ�£gj�N�4kmi���khlZ� � �Zi��Z�N�apck�¥á�8�Wls�4eC§6æ_lsehgjlZ�Sehgci�qjlZ�c����u
kGe��hlZ� � k����ctokmæ@���[���Z�}e�gji«lZ�����W�hrS� e�ls�W�X¥át�l � lse�k£§@e��Sehgci«��l � gWe����Qehgjlnk��s����p8k�q\i�eGæÐiaia�
ehgjiëeGæÐ�*ls�8t�ls�Nlnt�pc���Zk�¥Rkmi:i�� � pj��i�ª�¤ HW§C¤
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lZkmehln�ë���jiIka¤
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���á��r*lZ�suÔ���v�Q���hiaeh���M�W��ehlZrS����km�W�spjehlZ���ck:¨���kElZ�Ñehgji��:��khiÐ���8rÔpj�Be�lB� ��q7�Gi:�Ce�ls�Wi@����e�lB�
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t�i:�jln�CehiIt�ls�"� � pc�hi î ¤ 

8������&¢ 'K4 z�< ) �Gw+� � 2bz8n�wE|cwQ�h�Gz � � � (
Ï gjlnk�c�����Wt�l � r½lnk}i:rÑ�c�s� uWi:t�æ_gjia��lse lnk �4pjlsehi{t�l[:���pj�se e��_��q�e£��lZ�ê�8���£���Z�si:�slnkmrÆehgj����p � g
���4uW���jiÔ���ÐehgjiS�c�hi:�4lZ��p8k��8���£��t�l � rSk:¤*¦N�Wr*iÑ�c�h�Wqj�si:rSkëgc�<��i*���WrÑ�c�siaü!tj� e£��t�ia�\ia���
t�i:�c��lZi:k:¨Hæ_gjln�£g÷�hiIt�pc�ai:k�ehgjiÔ�8�4khkhlsqcls�ZlBe�lsiIkê���{i�ü��j�Z��lsehlZ� � ehgjiÑ�c���£���Z�Zia� iaü�i:��pjehlZ���}¤êô �
e�gji:khi��a�WkmiIka¨����S���j�j�����c�hln� e�iÐkh���Zp�ehlZ���*lnkQeh��iaü�i:��pjehi@ehgci_�j�h�Wqj�Ziar%lZ�SkmrS���s�j�8���he�kQqjp�e
pckhi�km�Wr*iëkh�\i:��pc�Z��ehlZ�������_���jehlZrÑlnkmehln�ëi�ü�i:�ap�ehlZ���"eh�Ñ�á���als�Zlse�� e�iëehgji��8���£���Z�si:�slnkmr�¤
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��»�ò ÷¤ÄoÑ�ÄtÇcÇcË�Ç Î¤ÆhöYÄtÆYÊ�Ë�ÍÏ÷ùÑ�Ë�ÍYÅcÊ�ÃpÅc½tÆq�ôÁhÁYÑ�½tÄtÊ�ö

�_i:�:���Z�slZ� � e�gji����jehlZrÑl��:��ehlZ���X���j�j���W���£gxt�iIkh�a�hlZq8iItåls��khi:��ehlZ���Xª�¤MJN¨`ehgci�r*i�ehgc�Nt�tji��
�8i:�ctjkP����pckhls� � kmi:��i:�������a���ct�lntj� e�i÷km�W�sp�e�ls�W�ckSe�������i:��ehi[�ji:æ�km�W�sp�e�ls�W�ck�p8kmlZ� � ���
����e�lsr*l��:��ehlZ���or*iaehgj��t¤ Ï gji*���jehlZrÑl��:��ehlZ���år*i�ehgc�Ntåt�i:�8i:�ctjkë���!ehgciÑ� ���spjiIkë���Ð��q��
�Gi:��ehlZ��iÔ��pj�c�Ce�ls�W�!���bi:�W�£gokh���Zp�ehlZ���oeh������i:� e�iÔ�ciaæ%khi�eë���ékh���Zp�e�ls�W�cka¤«¦��"æÐiÔ�ciai:t÷eh�
ia� ���Zpc��ehi�e�gji«�Wq��Gi:��ehlZ��i���pj�8�CehlZ���÷������iI���£g÷�:���ct�lntj��ehi«kh���Zp�ehlZ���[q\i����W�hi«��iaiIt�ls� � lBe�eh�
ehgji�����e�lsr*l��:� e�ls�W�Sr*i�ehgc�Nt}¤ ó gcls�Zi_ehgci�ia� ���Zpc��ehlZ���*���Hehgci���q��GiI�Ce�ls�Wi@��pj�c�Ce�ls�W�S�����{ehgji
�a���ct�lntj� e�iÐkh���Zp�ehlZ���8k`lnkEls�8t�ia�\ia�ctjia�4e{ls�Ñ���ciélsehi:����ehlZ���}¨ æÐiÐ�:���Ôia� ���Zpc� e�i@lBe6lZ�«�c�������s�Zia�
¥ákhiai�� � pj��i î ¤ LW§C¤ ó i��a���P��k�khl � �S�����Ði:�W�£g��<�<��ls�n��qc�si��c�h����iIkhkh���Ð�«�:���ct�lntj��ehi�kh���Zp�e�ls�W�
eh�Ñi�ü�i:�ap�ehi�ehgjië�Wq��Gi:��ehlZ��i���pc�c�Ce�ls�W�}¨4ehgji:�"æÐi��ji:i:t�eh�*�����Z�Zi:�CeéehgjiIkmiëkh���Zp�ehlZ���ck:¤bú��c��i
ehgji���q��GiI�CehlZ��i���pj�c�Ce�ls�W��lnkb�a���Z�apj�n� ehiItÔ�����é���s�cehgji��a���8t�lZtc� ehi�km�W�sp�e�ls�W�ck6���ehgji��apj���hi:�We
lBe�ia�£� e�ls�W�}¨Nehgjië�W��ehlZr*l[�:ia�@��pj�c��ehlZ����lnk��a���s�Zi:tPeh�*�j������i:k�kéehgji:r ���ct"�a�hiI� e�ië�Ñ�ji:æ0khi�e
�����a���ct�lntj� e�i�km�W�spjehlZ���ck:¤oú��c��iSr*����i�¨`ehgci"��u��a�si�kme����me£k�� � ��lZ�åqNuxt�lnkGe��hlZqjp�e�ls� � ehgji
�jiaæ.khi�e_���6km�W�spjehlZ���ckéeh�*e�gjië�á����r±���E�j������iIkhkh���£ka¤

Ï gjlZk*�c�h����iIkhkÑ�a����q\i�tji:k�����lsq\i:tJ��kÑlBe�ia�£� e�ls�WiPrS��kmehi:��b æé�W�hçWia�I¤!ô �ä��tjt�lsehlZ����eh�
ehgjiÔrS��kmehia��e���khç����{t�lnkGe��hlZqjp�e�ls� � ���ct[�a���Z�siI�CehlZ� � e�gji�e£��khç�k@eh�P���ct�������r
æé�W�hçWia�£k@lBe
i�ü�i:�ap�ehiIk�e�gji����jehlZrÑl��:��ehlZ���X��� � ����lBe�gjr�¨E���ct¨Q��qN�Nls�Wpckh�suW¨ e�gji�æÐ����ç�ia�£këæ_lZ�s�éi�ü�i:�ap�ehi
ehgji«�j�hiIt�ln�CehlZ����i:�h�����I¨�æ_gjln�£g÷�����8kmlnkGe£k@���6i�ü�iI��p�e�ls� � e�gji«khlsrÔpj�n� eh�W�����8t��a��r*�c���hlnkm�W�
r*i�ehgc�Ntx¥Rkmi:iëkhi:��ehlZ���÷ª�¤ ª�¤ G §�¤

d�k�t�iIkh�a�hlZq\i:t�iI�����slZia�Ðe�gjië��q��GiI�CehlZ��iê��pj�8�CehlZ�������W�ckhlZkme�k@���`i�ü�iI��p�e�ls� � �Ô�c��iëkhlZr«p��
�Z��eh�W�`lZ�Ñ�Wtjt�lsehlZ���Ô���8�c�hiIt�lZ��ehlZ���Ôia���h�W� ia� ���spc��ehlZ���}¤ Ï gjlnk`lZ�ct�ln�a��ehiIkEehgc��e`e�gji@��q��GiI�CehlZ��i
��pj�c��ehlZ���åæ_ls�Z�Qgj���nt÷rS���Nu�i�ü�iI��p�e�ls�W�÷ehlZr*i:k:¤Ô¦N�8¨\æÐiÑi�ü��8iI�Ceëehg8� eêehgjlnkë���j�j���W�W�£g�eh�
�c���£���Z�Zia�Zl[�:ibe�gji�r*i�e�gj��tÔæÐ��pc�ZtÔgc�<��i_� � �N��tÑkh�:���n��qjlZ�slseGu�q\i:�:��pckhi@lBebg8��k6�ê�hiI��kh���c��qj�Zi
� �£���Npj�n����lBeGuS���ct"� � �hiI� e_�8�W�me�ls�W�"��� e�gji�i�ü�i:�ap�ehlZ����e�lsr*i��a���"q\i��c�������s�Zia�Zl[�:i:t¤

��»�� t¾ÇcÄÀÊvu�Pwt ½�� i²Á�ÃpÅT¿jÅsy�ÄoÃpÅc½tÆ ��Ñ�ÄÀ¿jË�x ½oÑvuzy{t|t i �?}
ô ��ehgjlnkêkmiI�CehlZ��� ¨cæÐi«t�i:k�����lZq8i�e�gji�lZr*�j�si:r*ia�4e���ehlZ���÷���Ee�gji��W��ehlZr*l[�I� ehlZ�������£��r*i:æé�W�hç
�a���s�Zi:t ¢@¢ úêí�¥ ¢ �Z�W�£ç4� ¢ �<üÔú���ehlZr*l[�I� e�ls�W�Ñíc����rÑi:æé�W�hçj§�¨ æ_gjlZ�£gÑæÐ����çNkElZ�S���ÑlBe�ia�£� ehlZ��i
�á��khgjlZ���}¨ æ_gji:�hiÐlseQr*� �Wi:kEkGe�ia��� qNuW� kmehia�«���h�Wr����Ôls�jlsehln���jkhi�eQ��� � pjiIkhkhi:k`eh�ë���c�c���N� ���Zpji
ehgc��e{lZk{i�ü��8iI�Ce�i:tÑeh��q\i����Z�Wkhia�Qe��ëehgji�eh��pji�¥��W��ehlZrS���j�Wi:�Ce����6���\�c������r*i�ehi:��k£§ ehgc���Ñehgji
ls�clBe�lZ��� � pci:k�kmiIka¤ Ï gjlZk � �4���jlnkb�W�£gjlsi:��iIt«q\i:�:��pckhi�¨N� ebiI���£g*lsehia�£� e�ls�W�*���Hehgjlnk{�c�h����iIkhk:¨W�
�j��i:khi�eb�W��ehlZr*l[�I� ehlZ����ehi:�£gc�jlZ�4pji�lZkÐ���c�j�slZi:tSeh� � ia�ji:����ehi��«�jiaæ½khi�eÐ��� � pci:k�kmiIka¨Wæ_gjlZ�£g
kmgc��pj�ntPq\i�q\i�eme�ia�_e�gc����e�gji��j��ia�Nls�WpckÐ���jiW¤
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íEl � pj�hi î ¤ L7I��6�������s�Zia�Hia�cgc���c�ai:t"�j��i:t�ln�Ce�ls�W�����j�j���W�W�£g

8��98���� v�v �G��� 0�z�� � Ã76 X � � ) z��
¢ ��khln�a���Z�Zu�¨}æÐi��a���xtji:���Wr*�8�4kmi*e�gji�lZrÑ�c�si:rÑi:�4ehi:t�úêí/¥Mú���e�lsr*l��:��ehlZ���Xíj�£��r*i:æé�W�hçj§
lZ�4eh��eGæé�÷khia�8���£� ehiÑqj�Z���£çNkTI�e�gjiS����e�lsr*l��:��qj�siSqc�s���£ço���ct!ehgji��W��ehlZr*l[�:ia��qc�s���£çH¤ ó i
������p8k*�j� æ �W�ä�W��ehlZr*l[�I��qj�Zi�qj�Z�N�£ç�k:¤0ú���ehlZr*l[�I��qj�Zi�qj�Z�N�£ç�kS�:���äq8i[lnt�ia�4e�lB�ciItäæ_lBe�g
qj�n���£ç4� q8�<ü�iIkÔ�Wq��Gi:��ehlZ��i���pj�8�CehlZ���8kPt�pji÷eh��e�gjio���Wr*�j�siaü�lBeGuä���êehgji!��q��GiI�Ce�ls�Wi���pj�c�C�
e�ls�W�}¤�ú�q��Gi:��ehlZ��i���pc�c�Ce�ls�W�ck*pckhpc���Z�su��a���ckhlZkme�kÔ���êkmi:��ia�£���élBe�ia�£� e�ls�Wi"kh���Zp�ehlZ���ck:¨Qe���qj�Zi
khia�Zi:��ehlZ���ck����ct�ls�b���W�ct�lsehlZ���ck:¤ Ï gjlnk_��iI� ehpc�hiÔr*��ç�iIk_lBeêlsr*�\�Wk�kmlZqj�Zi�e����hiIt�pc�ai«lse�eh�"�
khlsr*�j�ZiSrS� e�gjiarS� e�lZ�:���{iaü��j�hiIkhkhlZ���x���ct!eh�[çN�j� æ#lse�k�t�i:�hlZ� � e�ls�Wi:k:¨}��pj�hehgji:�hr*�W�hiW¨}ehgci
lZr*�j�si:r*ia�4ehiIt"�W��ehlZr*l[�:ia�_qj�Z���£ç�k_kmi:iaç�k@� � �s�Wqc����W��ehlZr«pcr�¤

¦NlZ�c��i�ehgji_eGæÐ����q\� ��ia�Mr*ia�4e�ls�W�ji:tÔqj�Z�N�£ç�k{���hi@lZ�ct�i:�8i:�ct�ia�4eb���i:���£gÑ��e�gjia�I¨�æÐi��a���
iaüN�\ia��lZrÑi:�4ebls�"� å �j�Zp � íë�j�Z�<u å �á�WkmgjlZ���Sæ_lsehg"t�l;�Hia��ia�4e@����r*�j�Zi�ü*��q7�Gi:�Ce�ls�Wi_��pj�c��ehlZ���ck
���ct � �Z��qc���_����e�lsr*l��:� e�ls�W�äehi:�£gc�jlZ�4pjiIkP��eSehgji÷�W��ehlZr*l[�I��qj�Zi÷���8t)����e�lsr*l��aia�Pqj�s���£ç�k:¨
��i:kh�8iI�Ce�ls�Wia�Zu�¤

Ï gjlnkëqc��khln�Ô�����£gjlsehiI�Ce�pj�hiÑ���é��pj�«úêí½khu�kGe�iar�lnkëkmgj� æ_�!ls�!� � pj�hi î ¤ Hj¤ Ï gjlnk�kmu�km�
e�iarãæÐ����çNkélZ�"���"lBe�ia�£� e�ls�Wi�æ@�<u�¨4æ_gjia��iëkGe£���hehlZ� � ������r±�ÑkmiaeÐ��� � pci:k�kmiIkb��� ehgci�lZ�j�jp�e
�c������r*i�ehi:��k*¥á��i:��eh�W�£§��ji:i:t�iItoqNu÷e�gjiSqj�n���£ç4� q8�<ü[��pj�8�CehlZ��� ¨`æÐiS�a���å��qje���lZ����kmiae����
��i:khpj�se�kEehg8� eé���s�Z� æXe�gji����jehlZrÑl��ai:�{qj�Z���£ç�eh� � ia�cia�£� ehi_�ë�ji:æäkhi�eé���H��i:��eh�W��kQ���\�c������rÑ�
iaehia�£k:¤Eô ����ehgji:�_æé�W��tjk:¨4ehgjlnk_�j������iIkhkÐ�j������iaiItPæ_lsehg�e�gjië�����Z�s� æ_lZ� � lBe�ia�£� e�ls�Wiëkmehi:�ckTI

G ¤�èé�hiI� ehi"�÷kmiaeÔ���@lZ�jlsehln���Ð��iI�Ceh�W��k������ct���r*�Zu!�W�Ôt�lnkmeh��lsqjpjehi:t�������pj�ctxkh��r*i�iaü4�
�8iI�CehiIt���i:��eh�W�_���`�8���£��r*i�e�ia�£ka¤
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íEl � pj��i î ¤ H7I6ö÷�WkGe�ia�_���ct�æÐ����ç�i:�é�j������iIkhkÐlZ�We�ia�£����ehlZ���}¤

ª�¤@ø{� ���spc��ehiëe�gji���q��GiI�Ce�ls�Wi���pc�c�Ce�ls�W����� e�gji � lZ��i:�"�Wi:�Ce����£ka¤
î ¤_d��j�j�Zu���r*i�ehgc�Nt!¥��W��ehlZr*l[�I� ehlZ����ehi:�£gc�jlZ�4pji<§Qe��«r*� ��i_������r#���ci�khi�eé���}��iI�Ceh�W��k

e����Ôq\i�ehehi:��kmiae:¤
c¤��_i:�8iI� ePª÷���ct î pj�4ehlZ�_kh��ehlnkG��uNlZ� � iaü�lBeS���W�ct�lsehlZ���ck:¤½¥1��pjr«q\ia�*����lBe�ia�£� ehlZ���8ka¨

�W�a��i:��ehiIt��<���spciÑ¤Z¤Z¤6i�e��I§C¤
Ï gjiëqj�n���£çSq\�<ü"�a���"q\i����Nu�kmu�kmehi:rãehgc��e�gc��k@�Ñ��iI�Ce����@���E�c���£��r*i�e�ia�£ké�Wk@ls�c�jp�e����ct
���jiê� ���Zpjië���@r*����iê�WkÐ��p�e��jp�e@eh�*q\iê�W��ehlZr*l[�:i:t¤ Ï gciêr*iaehgj��tPeh� � i:�jia�£� e�i��Ñq8iaeme�ia�
kmiae�������iI�Ce����£kÑ�����S�jiaü4e"lBe�ia�£� ehlZ�����:���)q8i!�x����� � i����ër*i�e�gj��tjkPkhpc�£g���k � ia�jiaehln��¨
e���q8�N�c¨������ct���r�¨����c���Zu4ehln�a����i�e£��¤Z¤s¤±¦NlZ�c�aioe�gjlZk��j������iIkhkPgc��k����½lZ�jgji:�hi:�4e"�c�������s�Zia�
kGe��hp8�Cehpc�hiW¨6ehgji�lZr*�j�si:r*ia�4ehiIt)úêí.e��N���@gc��kÑq\iai:�ät�i:��i:�s�W�8iIt�e���çNls� � ��tj�<���4e�� � iP���
i�ü�lnkGe�ls� � r*lntjt��Zi�� æÐ���hi�eh�N���nk:¨jkmpc�£g[�WkÐö_�{ôC¨X�{ÿêöº¤s¤ i�e£��¤

ó i��a���Xi:�WkmlZ�suårS� e£�£gXi:�W�£g�ia�Ziar*ia�4eÔ����ehgclZkÔrS��kmehia�h� æé�W�hçWia��k��£gjiar*i�æ_lsehg�ehgji
rS��lZ������r*�\���ji:�4e�k{���ehgji�lBe�ia�£� e�ls�Wi_����e�lsr*l��:� e�ls�W�*������r*iaæÐ����ç ¢@¢ úêíé¤Wô ���c���me�lZ�apj�Z���:¨
kmlZ�c�aiÔe�gji*ia� ���Zpc��ehlZ���o���be�gji*��q��GiI�CehlZ��iÔ��pj�c��ehlZ���å�����ëiI���£g � pji:k�kêlZkëlZ�ct�i:�8i:�ct�i:�We����
i:�W�£gS��ehgcia�I¨�e�gjiauS�a����q\i�lnt�ia�4ehls�ciIt���kbehgji�æé�W�hç�¥ e£��khç�k�§6tj���ji�q4uÑe�gji�æÐ����ç�i:��k:¤ Ï gji
�hiIkm�\���8kmlZqjlZ�slseGuo���W�Ô�a���Z�siI�CehlZ� � ���s�éehgciP��i:khpj�Be£k�������r ehgci"t�l[�\i:�hi:�4eÔæÐ����ç�ia�£k:¨`���8tx�����
� i:�jia�£� e�ls� � e�gji«�ci�üNeêkhi�eê��� � pci:k�kmiIk_qNu����j�j�ZuNls� � � � lZ��i:�[����e�lsr*l��:� e�ls�W��ehiI�£gj�jln�Wpci�¨
æ_ls�Z�}q\i����W�c��i:�We�����ehiIt����"ehgci�r*�WkGe�ia�_�j������iIkhk:¤

íj����ehgji«r*�WkGe�ia�h�MæÐ����ç�i:�Ð�a��r*r«pc�jlZ�:� e�ls�W���cpj�h�\�Wkhi�¨ ¢@¢ úêí�pckhi:k_e�gji«ö��bôë¥Rö[i:km�
kh� � ie�6��k�kmlZ� � ô �4ehia�h�á���aiI§��Zlsqj�£����u�¤ ¢@¢ úêí�lZk���khi�e����_è�¥°¥ã��qckmeh�£���Ceh�Mq8��khi:to�a�Z�Wkhkhi:k
ehgc��e�r«p8kGe�q\i«��i�� lZrÑ�c�si:rÑi:�4ehi:t�lZ�[���£t�i:�_eh�S�ce�ehgjiÔ�c���hehln��pc�Z���@��pj�c�Ce�ls�W�[eh�Pq8iÔ����e�lB�
r*l[�:i:t*���ctÔe�gji�kh�8iI��ls�8�@����e�lsr*l��:��ehlZ���ÑehiI�£gj�jln�Wpci�¤ Ï gji_r*�Wkme{�hi:�si:�<���4eb���n��k�kmiIkQæ_lBe�gjls�
¢@¢ úêí�����i�e�gjië�����Z�s� æ_lZ� � I
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�\��lZ�4e@���ctSe�gji:khiëia� ���Zpc� e�ls�W�ckÐ����i�lZ�ct�i:�8i:�ct�ia�4eI¤b¦N�«e�gji���� � �W�hlsehgjr#�je£kÐls���«rS�WkGe�ia�h�
æÐ����ç�i:�_�c���£��t�l � r
���ct ¢Ð¢ úêíÐ¤ Ï gci�rS��kmehia��æ_ls�Z�Q�£gj�N�WkhiëehgjiÔ�ji�üNe��\��lZ�4e�qNu�rÑiI���ck
���6e���q\�N�"��� � ����lBe�gjr
���ct[çWiaia�8k_e���q8�N�"rÑi:r*����u�kmeh��pc�Ce�pj��i:k:¤ ó ����ç�ia�£k�i:� ���Zpc� e�i�ehgci
�Wq��Gi:��ehlZ��i6��pj�8�CehlZ��� ¤ Ï ��lZ�c�a�hiI��khi6ehgjiÐ�Npjr«q\ia�E���8æé�W�hçWia�£ka¨:æéiÐ�a�����c�ct�e�gjiÐ�jial � gNq\���£k
���\e�gji��apj���hi:�Weé�jial � gNq\���£k{lZ�P��t�� ���c��iW¨W���8tSia� ���Zpc��ehi_e�gjiar�¨����ct�ia��i:�Sia�4ehi:�{e�gjiarãlZ�
e�gji��j������iIkhk6��� �£gj�N�Wkhls� � ehgji��ji�üNeé�\��lZ�4e�¥�æ_lnt�i:��ehgci��ji:l � g4q\����gj�N��tc§C¤`ô �Sehgci��a�Wkmi����



H� ¨�©®ª�¬®�¯�°¾ü7³�¬&ª«°«ª«è,è,¯�è ´��C´�µÀë²�©�¯Rç�¯®�©e·i¸
ß Ú']8Ü8×�E×B:Ù�u � ¦NçWi�e£�£g"���Q¦NlZr«pj�n� e�ls� � d��j�jiI���Zls� � d�� � ����lBe�gjrÎ_ÖaÔ_ç Ý¦ú3Ûaèjî_Ó/Ô=Ó�Õ_Ö�×�ØÙÔ#îB×�æ=Ójä�Ø¦Õ�Ü§×TÜaÓa×"Ý�ä]ÔÍî~Þ=Ó=Ü~ÜaÓ=Ü>Ð�Ü/Ó�×?Ï#ÌÐÏ_7;ÿ

ã�¡_Ö#Û§Þ=Ö�×_ÓB×~æ_Ó�Ý/ï�Ñ Ó=ø§×�Øª¡_ÓBä�Þ~ÔÚø§×ÚØ/Ý/Ô]ä#Ý�ÕÍÓ Ö=øÙæÍî�Þ=Ó=Ü Ü
ØÙÔ3Ø¦×�Ø/Ö#Û=Ø�Ò Ó õ ×#ÝÍÖN¡_Ó=ø§×#Ý�Õ]ä~Õ_Ý¦ú1×~æ_Ó]ä©Ø¦Õ�Ü§×1ÜaÓa×Kÿ
ß æ3ØaÛ�ÓêÔ_Ý�× ì Ü§×_Ýaô@ø§Õ�Ø¦×_Ó�ÕÚØ§Ö©ð+ÿ
Ò#ÓaÔ=ÓaÕ_Ö�×_ÓjÖêÔ=Óa÷@ÜaÓ�×ÍÝ~ä]î~Þ=Ó_Ü ÜaÓ=Ü�Ó
ä#Ý�Õ"Ó Ö=ø¦æ�î~Þ_Ó=Ü ÜÕÔ

øaÖ Û_ø¦Þ©Û~Öa×_ÓBç~ãÍÌÍâ ì ÔÚð?ÖBâ ì õ ð
Ø§ä ì ç~ã^×{7©ð�Ý�Õ ì Õ_ÖaÔ_ç#ÝÙúP×~Ó�û~ô ì ç~ã^Ø�Ï�ð ð

ø¦æ_ÖaÔ#î_Ó õ ÷3Ø¦×~æÐÔ
Ó#Û#ÜaÓ"ÜaÓ�×ÐÔ"Ì õ ÿ

øaÖ#Û_øÙÞ©Û~Ö�×_ÓGÔ=Ó©Ø¦î~æ~ï=Ý�Õ�Ü�Ý�ä�×~æ_Ó1Ü/Ó�×Kÿ
ã�¡_Ö#Û§Þ=Ö�×_ÓB×~æ_Ó�Ý/ï�Ñ Ó=ø§×�Øª¡_ÓBä�Þ~ÔÚø§×ÚØ/Ý/Ô

ä#ÝaÕ"Ó~Ö=ø¦æÐ¡_Ó=ø§×#Ý�Õê÷3Ø¦×~æÚØÙÔ]×~æ=ÓBÔ=Óa÷@ÜaÓa×Î_Ó~ç�Þ�øaÓEÏKÿ
ÓaÔ_çj÷ æ3ØaÛ�Ó;ÿ

pj�ct�iaehi:�hr*lZ�ji:t�r*� ��iIka¨�khlsr*�j�Zu"�a�hiI� ehiêr*����ië�����ct���r �jial � gNq\���£ka¤

y E'u!ÝEÚáÓ7B:ÖNÛ ß Þ`ÞEÖNÓjÚ1ERÞp] ó iÔg8�<��iÔ�Wtj���jehi:tokmlZr«pj�n� e�i:t!���j�jiI���Zls� � eh����pj�����£��r*i��
æé�W�hçH¤ Ï gjiÑkmçWi�e£�£g[��ia�£khls�W�����6ehgjiÑ��� � �W�hlsehgjr
lnk�khgj� æ_�÷��k���� � �W�hlsehgjr L�¤®����e�i�e�gc� e
ehgjiÑlZ�j�jia�e	 æ_gjls�ZiS	\�Z�4�W�ck�eh��e�gji*��pj���hi:�4e��jial � gNq\����gj�N��t[kmiae�pckhls� � ehgciÑ�apj�h��ia�4e�e�iarÑ�
�8i:����ehpj��i�¤ Ï gci*��� � ����lBe�gjr � i:�jia�£� e�i:k��ciaæ/khi�eë���@km�W�spjehlZ���ck�qNu÷kmpjq8kGe�lBe�p�ehlZ� � q8iaeme�ia�
km�W�spjehlZ���ckéæ_lBe�gP�W�Zt"km�W�sp�e�ls�W�cké���Ðq4u*pckhlZ� � �c�h�Wqc��qjlZ�ZlBeGu*t�ia�\ia�8t�ls� � �W��ehgciê�apj�h��ia�4e ñ
eh�����Z�Z� æ�æé�W��kmeQkh���Zp�e�ls�W�ckEls�Ôehgji@�ji:æJkhi�eI¤ Ï gjiÐ�j����qc��qjlZ�slseGu����Hkmpjq8kGe�lBe�p�ehlZ� � km�W�spjehlZ���ck
t�ia�\ia�8tjkë���!ehgji�tjl;�Hia��ia�c�ai*���be�gjiÑeGæé���Wq��Gi:��ehlZ��iÔ��pj�c�Ce�ls�W�x�<���spci:kë���ctoehgciS�j�h�Wqc� �
qjlZ�slseGu�¤åô ��ehgci�kh���Zp�ehlZ����gc��kÔq8iaeme�ia�Ñ��q��GiI�CehlZ��iP��pj�c��ehlZ����lseSkmpjq8kGe�lBe�p�ehiIk�e�gji��apj���hi:�We
km�W�spjehlZ���}¨E��e�gjia��æ_lZkhiSlseÔkmpcqckGe�lBe�p�ehiIk�e�gji"�apj�h��ia�4e«kh���Zp�ehlZ�����W�a���W��tjls� � e��ot�i:�a�hiI��khls� �
�j����qc��qjls�ZlseGu�¤

��ial � gNq\���£k_lZ�����NuP�NlZ�als�clBeGu�����ië�:���n��pj�n� e�i:t�qNuP�£���ctj��r*�su"�£gc��� � ls� � e�gji�� ���Zpji����
���ji��c������r*i�ehi:�:¤ Ï gjio¦jd���� � �W�hlsehgjr�¨éæ_gjlZ�£g)lnk*��p�e��slZ�jiItJlZ����� � �W�hlsehgjr�q8�<üÉLj¨élnk
qc��khi:tå�W�x��� ���spjiS��i���i:�h��i:toeh�÷�Wkëehi:r*�8i:����ehpj��i÷¥ ñ §�¤ ñ lZk�ls�jlsehln���Zl��ai:tåe��÷�[��i:�me£��lZ�
� ���Zpji ñ I_���ct«lnk � �£��tjpc���Z�suë��i:t�p8��i:tÔpj�4ehlZ�j�ë��i:�me£��lZ� ñ ��lnkQ�hiI���£gjiIt¤ ô �Ñ��pc�6�c���hehln��pj�n���
lsr*�j�Ziar*i:�We£� e�ls�W�[���QehgjiÑ¦�d%��� � ����lBe�gjr�¨ ñ I ���ct ñ � gc�<�Wi�q8i:ia�÷khi�e�e�� G ¬W¬�¬*���ct G ¬j¨
�hiIkm�\i:��ehlZ��i:�suW¤ Ï gji«��pj�c��ehlZ���÷e�gc� eëlZ�ct�ln�a� e�i:k�ehgciÔ��i:t�p8��lZ� �ÕÙ Ò*ÓTÓ �M�= V�SÚ�Øc� Ò ¡ Ó � ��� ñ I lnk
��kÐ���W�s�Z� æ�k�I

ñ � ñ I · ¼3� ñ I�· ñ �#�Ä



ü7³ ü7³G�iè,ªt¨�~Ov&��·��²·�¬®�´�ç�´��Cª��´�·iµùý�°�ª«ç_¯°uw·i°X~��ù�K�o·iýv� HVL

íEl � pj��i î ¤ K7I ó ����ç�ia�

æ_gji:�hi�,\lnk`ehgjiÐ��pj����ia�4e`lsehi:����ehlZ�����Npjr«q\ia�Q���8tOÄ*ehgcibrS� ü�lZr«pjr��NpjrÔq8i:�`���jlBe�ia�£� ehlZ���8k
� �Wia�Ðæ_gjlZ�£g"ehgclZk@�j������iIkhkÐæ_lZ�s�}q\ië�hi:�8iI� e�i:t¤ ó gji:�'Û{ÜÇ¥ e�gji�t�l;�Hia��ia�8��i�q\i�eGæÐiaia�"ehgci
�Wq��Gi:��ehlZ��i{��pc�c�Ce�ls�W�Ô� ���Zpji@���cehgji_��pc�h��ia�4e6kGe£� ehi@���8t�e�gji_�a���8t�lZtc� ehi@kme�� e�iI§ lZkQ�Zi:k�k`ehgc���
�:ia���c¨8ehgji*��� � �W�hlsehgjrÇ���:��i:��e�k�ehgjiÑ�ji:æ%kGe£� e�iS8��e�gjia��æ_lnkmiW¨8ls�{ehgciÔ�£���ctj��rÇ�Npjr«q\ia�êlZk
�Zi:k�k*ehg8��� D�ÝÞvß°à ¨����jiaæÇ�£���ctj��rº�4pcr«q\ia�Plnk � ia�ji:����ehiItJæ_lsehgcls��e�gjio�£��� � i Þ ¬j¨ Gcß ¤
Ï iar*�\ia�£� ehpc�hio¥ ñ §�t�iaehi:�hr*lZ�ji:k�ehgji"eh�W�si:�����c��iS�������a�aia��e�ls� � ��e�gjia�Ô��i:��eh�W��k�¥RkGe£� e�i:k£§
e�gc� e«g8�<��i*gjl � gji:��ia�ji:� � uJ¥ágjl � gjia�Ô��q��GiI�Ce�ls�Wi*��pj�c�Ce�ls�W�8§�86æ_gcia�xehgci�ehi:r*�8i:����ehpj��iSlZk
gjl � g ¨�ehgcia��iolnk"r*�W�hi÷�\�Wk�khlsqjlZ�ZlBeGu����«���a�aia��e�ls� � �J��i:��eh�W�:¤#lR¤ i�¤Z¨�ls�Ô� � lZ��ia�Æ��i:��eh�W�
iaüNgclsqjlse�kS�ågjl � gcia�*��q��GiI�Ce�ls�Wi"��pc�c�Ce�ls�W�)���ct�ehgji�e�iar*�8i:����ehpj��i�lZkS�Z� æÐia�I¨6ehgji:�hi�æ_lZ�s�
q\i*�siIkhk�eh�W�si:�����c��iÔeh�[�£gc��� � lZ� � ehgji��apj�h��ia�4eë��iI�Ceh�W�:¤Ôô �o�á�W�CeI¨ehi:rÑ�\ia�£� e�pj��iÔ�j�n�<u�kë�
�a�hpc�alZ���H�h�W�siëlZ�"e�gji���� � �W�hlsehgcr�¤

8��98��&8 v�v �G��� c!��z8l � |jybz}|2n!| � <Hz�� �
íEl � pj��i î ¤ K�khgj� æ�k@ehgci ¢@¢ úêí��c���me£k�q\ia�Z��� � ls� � eh�Se�gji«æÐ����ç�i:�_�j���N�ai:k�ka¤�d�k�æÐi«�a���
khiaiW¨ce�gji«æÐ����ç�i:�_æ_ls�Z�`iaü�i:��pjehiÔ�S�c�hiÔkmlZr«pj�n� e����Ñ¥áí6¦�q\�<üj§_�����Z�s� æÐi:t�qNu[�Ù�{��i:t�ln�Ce�ls�W�
ø{�W���Zp�ehlZ����ø{���h�W��¥×�{ø{ø�q\�<üc§C¤

ô �8æÐi@�����8kmlnt�ia�E���ciÐt�lZr*ia�ckhlZ���c���4�c�hiIt�lZ��ehlZ���ÑkmlZr«pj�n� e����I¨<��qN�Nls�Wpckm�ZuêehgjiÐ�j��i:t�ln�Ce�ls�W�
i:�h�����æ_lZ�s�Wq8ibehgjiÐkh�:���n��� tjl;�Hia��ia�c�ai{q\i�eGæÐiaia�ëe�gjiékhlZr«pj�n� e�i:t����8të�hiI��� �c��i{�j�����8� � ��ehlZ���
kh�8i:i:tjk:¨<qjp�e`ehgjlnk lnk`�j��eE��pj�E�a��khi�¤ ó iÐgc�<��iQe��hiI� e�i:tëeGæÐ��t�lZr*ia�ckhls�W�c�����c��ibkmlZr«pc�Z��eh���£k:¤



HSH ¨�©®ª�¬®�¯�°¾ü7³�¬&ª«°«ª«è,è,¯�è ´��C´�µÀë²�©�¯Rç�¯®�©e·i¸
Ï gji:khi«khlsrÔpj�n� eh�W��k@�c�h��t�pc�ai���k���p�e��jp�e��*eGæÐ��t�lZr*ia�ckhls�W�c��� r*���÷t�i:k�����lZqjls� � ehgji«�c�hi
�slZ�jiW¤ øb�W�£g��c��i�� �slZ�jibt�iIkh�a�hlZq\i:k ��qjpj���ji:t����hiI�j¤ ó ibg8�<��i{pckhi:t�eGæé��khlZrÑ�c�siÐkmlZr«pj�n� e����£k�I
ehgjië�8��kme_lZk��:���Z�siItPôm¦c¦ Þ LSZ ß ���ct�e�gji�khi:���W�ct"lZk_����iaüj��r*�j�Zi�e�gc� e�p8kmiIk_í`lZ��i�� ù}lZq}¤

ôm¦j¦Xg8��kÔls�JlBe£kS������i��_��ehgji:�hr*i:�'	 k*kmiaeÑ����i:�4pc��ehlZ���ck«eh�x�a���Z�apj�Z��ehiPehgji�km�\iaiItX���
�j�����c� � � e�ls�W�x����iI���£gXkhi � r*i:�WeÑ����e�gji"�c�hi"�slZ�ji����ct�eh��i:� e�i:kmeh��i:��e�k�e�gji"�c�hi"�slZ�ji���k
���8�W�su � �W�÷e�gc� e�r*� ��iIkë���ctå�£gc��� � i:kêlZ�oe�lsr*iW¤Sôm¦j¦!gc��kë��kë�Wp�eh�cp�e«��kmiaeë���é�\��lZ�4e�k
t�i:k�����lZqjls� � e�gjiëqjpj���ji:t����hiI�Ô�Wk_�Ô�\���Zu � �W�}¤

ó iÔgc�<��i����Zkh�Spckhi:t��c��i�� ù}lZq}¨ ó gclZ�£g÷lnk���èb�M�n��� � pc� � iê��pj�c�Ce�ls�W�[�slZqj�£����u����W���j��i��
t�ln�CehlZ� � ehgji_kh�j��i:��t�����ehi�¨ lZ�4ehi:�ckmlseGu�¨¦�\��r*ié�Zia� � ehg ¨����ctÔkh�a���£�£g�gjial � g4eQ���j����iaia�Mqcpj�h�cls� �
kmpc�m�á�W��i6�c��i:k:¤ ô eElZkEt�i:�hlZ��iIt�t�ls��i:��eh�Zu�������r e�gji ¢ ø < d ÿ�ø Þ Z ß �c�hibq8i:gc�<�Nls�W�`��� � �W�hlsehgcr*k
�����ë�j��i:t�ln�Ce�ls� � �c��i*km�j��i:�Wt[lZ�÷eGæÐ��t�lZr*ia�ckhlZ���ck:¨qjp�e�lnk��W��ehlZr*l[�:i:t÷�����ëgjl � gj�Zu[lBe�ia�£� �
ehlZ��iP���j�j�ZlZ�:� e�ls�W�ck«khpc�£gX��kÔ��i:�s�s���W�«æ@�<��i���q8��khi:tå�c��i � �h� æ@e�gxkhlZr«pj�n� e�ls�W�}¤��c��i�� ù}lZq
æÐ�Wkët�ia�Wia�Z���\i:toeh� � lZ��iÔ�c��i � �h� æ@e�gor*��t�ia�Zia�£k���kmlZr*�j�siW¨`�a��r*r*���}¨ ���ct!����e�lsr*l��ai:t
���j�c�sln�a��ehlZ�����c�h� � �£��r*r*ls� � ls�4ehi:�m�á�W��i"eh�åpckhi�lZ�Xe�gjialZ��khlsrÔpj�Z��ehlZ���ck:¤ ó gjlZ�Zi"�8�hiIù}lZq
���W�We£��lZ�ck G:î ��pj�8�CehlZ���8ka¨c�WkÐ��iaæ.��k@*��pj�8�CehlZ���[�:���Z�Zk_���hië��i:�4pjlZ�hiIt�e�������i:� e�i��ÑkhlZrÑ�c�si
u�iaeQi�:���lZia�4eQ���ct«��pj�c�Ce�ls�W�c���N�8�hi � ��� æ@ehgÔkmlZr«pj�n� e����I¤`íElZ�hia� ù lsqÔæÐ�Wk`æ_��lsemehi:�ÔqNuÔèé�W�s�Zls�
�«¤ ¢ i:�Nls�ck:¨W¦Nu�kmehi:r*k6�����6ø{�N�Nls�����crÑi:�4e����jöo���c� � iar*i:�WeI¤,�{��� � ����r�t�ia�Wia�Z���jr*i:�We6æ@��k
��pj�ct�iIt����N���\ia�£� e�ls�Wia�Zu÷qNu÷e�gji�íEls��i ¢ iagc�<�NlZ���t�_iIkmiI���£�£g ó ����ço���clBe«���@ehgji��ê¦���d
íj�W�hiIkGe�¦Nia���NlZ�ai����N�£çNu�ö[�Wpj�4e���ls� �_i:khi:�����£g�¦4e���ehlZ���}¨j���ctPqNuP¦Nu�kmehi:r*kÐ���W�@ø{�N�4lZ�������
r*ia�4e����Ðö÷���c� � iar*ia�4eI¤ ó lsehg�ehgji�t�lnkGe��hlZqjp�e�ls�W�����_e�gji"�c�hia� ù lsq ¨Qehgji:�hi�lZkÑ�okhlZrÑ�c�si
kmlZr«pc�Z��eh���bi�üj��r*�j�Zi_ehg8� eép8kmiIké�aia�Z�Zké��k{lZ�j�jpjeÐ���8tS��p�e��jp�eI¤ ó lsehg"r*ls�j�W�é�£gc��� � iIka¨Wæéi
gc�<��i*pckhi:t!e�gjlZk«kmlZr«pj�n� e����ëe��[r*��ç�iSkh��r*i*���@��pj��iaü��8i:�hlZr*ia�4e�k:¤ Ï gjlnk�khlsrÔpj�Z��eh�W�êlnk
�sl � g4e����ct�lnk�khpjlBe£��qj�Zi����W�_ehgjiÑ���j�c�sln�a��ehlZ���ck@e�gc� e�gc�<��iëe�lsr*i«��i:kmeh��ln�CehlZ��� ¨ckm�Pæéi�pckhi:t
ehgjlnk�khlsrÔpj�n� eh�W�Ðeh�*rS��ç�ië�Wpj�_�hiI���}�:��khi�iaüN�\ia��lZrÑi:�4e�k:¤

Ï �P�a��r*�c���hiêehgci«kmlZr«pc�Z��ehi:t����ct��hiI����c��i�� �Zls�jiIka¨cæéi�pckhi:t"eGæÐ�SæÐ�<u�kÐe��P���WrÑ�8����i
ehgji��j��i:t�ln�Ce�i:t����ctSkmlZr«pc�Z��ehi:tS�c�hi��slZ�jiSI_¥ G § < ��pck�t����¦��tjlZkme����c��iê���ct[¥Mª�§6ý�ú��Æ����i:�j¤¦[ÓjÝ�q:ÛEÜc×ªá�¾hE'q�BIÓjÞpDWÖNâ�ãv}_ä lZkëpckhi:t!lZ�oe�gjiS�slsehi:����ehpj��iÔ�����ë�c� ehehi:�h�å�hiI��� � �jlsehlZ���}¤
ô eÑlnkSkhlsr*�j�ZiPe��å���j�j�Zu�æ_gjia�äæÐiPgc�<�Wi�ehgci"�8�hi��slZ�jiIkÑ�WkÔeGæé�åkmiae�kÑ�����\��lZ�4e�k:¤ Ï gji
< ��pckhtj���¦��t�lnkme����8��i�r*iI��khpj�hiIk6e�gjiêtji � ��iai����}r*lnkmrS� e£�£g�q\i�eGæÐiaia�PeGæé�Ñkmiae�ké���}�\��lZ�4e�k
qNu"r*i:�Wkmpc�hlZ� � ehgci«t�lnkGe£���c�ai����b�*�\��lZ�4e����6�W�ji«khi�e�e�gc� eêlZk��á���hehgjiIkGe��<æ@�<uS������rÇ���Nu
�8�Wls�4e����Qehgji���ehgji:�:¨\���ct��Nln��i��Wia�£kh�c¤Ðíc����r*���s�Zu�¨jehgji«tjls��i:��ehi:t < ��pck�t��W�-�!tjlZkme����c��i�g
q8iaeGæéi:ia�"eGæé�Skhi�e£k@���Q�8�Wls�4e�k_ö-���ct�ôé� e��*kh�8iI��ls�8�ë�\��lZ�We_lZ��ôélnk�I�>�À�"À°å~�-�]¯|� F O ��æ �$¯ç, Ä * �Iè �ÀÛI,�©åHD�~Ä Æ D ��¯
Àf,D�����

Ï g4p8ka¨�e�gji < ��pck�t����¦�ot�lnkGe£���c�ai < lnk_t�ia�c�ji:t��Wk�I



ü7³ ü7³G�iè,ªt¨�~Ov&��·��²·�¬®�´�ç�´��Cª��´�·iµùý�°�ª«ç_¯°uw·i°X~��ù�K�o·iýv� HdJ

é �À�"À/å �;�j¯¤� F �������"À/å ��À���Àå=À�T���ê kÙ� ß × ÖNÓ Ï gjiê��ehgcia�@r*i:��khpj��iar*ia�4e@lZkée�gji�����i:�����}ehgciêý�ú��0q\i�eGæÐiaia�Pehgjië��i:���
���ctokhlsrÔpj�n� ehiIt÷qjpc�h�jiIto���hiI��k:¤ Ï gjlZkêý�ú��%ls�c�a�sp8t�i:kêe�gjiS����i:��k�ehgc��e�����i«qjpj���jiItolZ�
�W�ji*���ÐehgjiS�j�����8� � ��ehlZ���ckêqjpje��j��e�lZ�åehgji���ehgji:�����jiW¤�ô �Ðehgji:�hiSlnk����8i:�m��iI�Ce�rS� e£�£g
q\i�eGæÐiai:�[ehgjiÔ�hiI���Q���ctokmlZr«pj�n� e�i:t��c��i�¨\e�gjlZkêý�ú��.lnk��aia���c¤ ó gjia�oehgjiÔ�hiIkmpj�se����{ehgci
ý�ú��JlZk � ��i:� e�ia�I¨ ehgclZk6r*iI���ckQe�gc� e6e�gjia��i�����i@qjpj���ji:t*���hiI��k`ehgc��ebæÐia��iÐ�c��e{�j��i:t�ln�Ce�i:t¨
�W�Qehgc��ebpj�Nqjpj���ji:tS���hiI��kQæÐia��i_i�ü��\i:�Ce�i:tÑe���qjpj���}¤ Ï gji � ��i:��ehi:�Qehgji�ý�ú���¨ ehgji�æé�W��khi
e�gji«�j��i:tjlZ��ehlZ���[���6�j�����8� � ��ehlZ���}¤ Ï gjlnk����hiI���a���[q8iÔpckhi:t[��k��Sr*i:�Wkmpj��iar*i:�We����6ehgci
�j��i:tjlZ��ehlZ����ia���h�W�:¤

Ï �ä�:���n��pj�n� e�ioe�gji!ý�ú�� ����i:�Xæéi!�c�£kGe[����i:��ehix���\���Zu � ���½ehgc��e[tji:k�����lsq\i:k"ehgci
ý�ú��0���ctPehgji:�[�a���n��pc�Z��ehiêlBe£k_����i:�j¤ ó i�gc�<��iêpckhi:tPehgji���ûêia�ji:�����v�Q�W�su � �W��èé�Zls�c�jls� �
�Zlsqc�����hu9���Wia�£kmlZ����ª�¤ î7G qNu"d��n���[ö[pjeh�£�[¥ � �H�:§ Þ Z G�ß e�������i:� e�iêehgji�ý�ú�� �\���Zu � ��� ¤ � �H�
lnk��Pè½�slZqj�£����u�lsr*�j�Ziar*i:�We£� e�ls�W�[���6�*�8�W�su � �W���a�slZ�j�jlZ� � ��� � ����lBe�gjr�¤ Ï gjiëe�i:�£gj�jln�4pji:k
pckhi:t!����iÑtji:k���ia�8t�i:to���h�Wr�ÿ{� ehehl
	 kë�\���Zu � �W�!���ZlZ�j�jlZ� � rÑiaehgj��t Þ G ¬9L ß ¤S¦Npjq7�Gi:�Ce����ct
�a�slZ�o�\���Zu � ���8k�rS�<u[q8i*���W�N��i�ü����ë���W�c�a�<�Wi�¨Hkmi:�B� � lZ�We�ia�£kmiI�Ce�ls� � ¨�����4e£��lZ�÷gj���Zi:k:¨H���ëq\i
�a��r*�j��lZkhi:t����bkhia�Wia�£��� tjlZk1�G��lZ�4eê���W�4eh��pc��k:¤@ô e�i�üNe�ia�ctjk�ehgci«ÿ{� ehehlQ��� � �W�hlsehgjr eh�"���Z�s� æ
gj�W�hl��a�W�4e����éi:t � i:kÔls�Jehgci�kh��pj�£��i"�8�W�su � ���ck:¨{���ctXeh�ågc���8t��si����Wls�8��lnt�ia�4e*i:t � i:kÔls�ä�
����qjp8kGe�rS���c�jia�I¤�íc��pj�«eGuN�8iIk������a�slZ�j�jlZ� � �W�8i:����ehlZ���x����i�kmpj�c�8�W�me�i:t&IÑls�4e�ia�£kmiI�CehlZ��� ¨
iaü��a�sp8kmlZ��ia�M�W�:¨Npj�jlZ���[�W��t�l[�\i:�hi:�c��i����Qkhpjq��GiI�Ce����ct����Zls�[�\���Zu � �W�cka¤ Ï gji���pjeh�jp�e�r*�<u
e£��ç�i�ehgci����W�hr ���`�\���Zu � �W�P��pjeh�Zls�jiIk@���Ðeh��lnkGe��hlZ�ck:¤{d_� ehi:�_pckhls� � e�gjlZk@�ZlZqj�����hu*e��S����i:� e�i
e�gji�ý�ú��½���}e�gjiêeGæé�«�c�hi��slZ�jiIkéæÐiêpckmi�ehgjiê���W�s�Z� æ_ls� � ������r«pj�n��e��Ñ�:���n��pj�n� e�i�e�gjiê���hiI�
��� ehgci��hiIkmpj�sehlZ� � �\���Zu � ��� I

ò � ½� ë � Qì ®�í�î � F * A * ¾ L · F * ¾ L A * �
èé���8kmlnt�ia��lZ� � �@�8�W�su � �W��rS�Wt�i6pj�����N�Zls�jiékmi � r*ia�4e�kHq\i�eGæÐiai:�t�x��i:�me�i�ü�i:k�� F * ÀfA * ��À/, �

��	�	�	 é ·]½ Ï gciÑ�n��kmeë��ia�hehiaü�� F ë À/A ë �GlZk��Wkhkhpjr*i:t÷eh��q\iÔe�gjiSkh��r*iÑ�Wk�e�gjiÑ�c�£kGeI¤ ó i
�:���n��pj�n� e�iée�gji�gj�W�siIk6lZ�Ôe�gji��\���Zu � ���ÑlZ�*ehgji�k���r*i_æ@�<u�¨ e�gjia��khpjq�e����W�Ce6ehgciar/���h�Wr�ehgci
��i:khpj�se:¤

Ï ��çNls� � ls�4e��«���:����pc�Webehgji��c���hehln��pj�n���blsr*�j�Ziar*ia�4e£� ehlZ���P���ehgci�íEls��i:ù lsq�khlZr«pj�n� e����I¨
æ_gji:�hi«ehgjiÑe�ia������ls�÷lnk�eh��i:��ehi:t!��kë��kh�4pc���hiÔr*��eh��lBü[���behi:�h�£��lZ�o�aia�Z�Zk:¤ ó iSt�ia�c�jiÑehgci
�j��i:tjlZ��ehlZ���xia���h�W����këe�gji��Npjr«q\ia�Ô���_��i:�s�nk�e�gc� e«���hiSqjpc�h�jiItxls�åe�gjiPkhlsrÔpj�Z��ehlZ���xqjp�e
���hi��c��eéqcpj�h�ci:tSlZ��e�gji���i:���j�c��i�rS���}¨����ctS�Nln��i���ia�£k��j¤ Ï gclZkÐi�ü��j��i:k�khls�W�Ñlnkéehgji�ý�ú��
��pj�8�CehlZ��� ¤EíEl � pj��i î ¤ G ¬êkmgj� æ�kQ���«i�üj��rÑ�c�si@���\gj� æXe�gjlnkQ�j�hiIt�ln�CehlZ���Ñia�������ElZkQi:�<���sp8� ehiIt
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������������������ ������������������������������������XOR =

burned cell cell of diference

Real Fire Prediction Error = 3Simulated Fire

íEl � pj�hi î ¤ G ¬XI`ø{� ���spc��ehlZ���"���}e�gji�ý�ú��½��pj�c��ehlZ������kÐ���je��ji:k�ké��pj�c��ehlZ�������W�_�¶L<üXL«��ia�Z�
ehi:�h�£��lZ�}¤

�����ë�hL ü7L���ia�Z�Eehi:�h�£��lZ�}¤ Ï gji«�Wq�e���ls�jiIt[� ���ZpjiÑæ_ls�Z�`q\iÑ�hia��ia���hiIt�eh����k�ehgjiÑ�j��i:t�ln�Ce�ls�W�
ia���h�W�be�gc� eI¨������@e�gjlnk_i�üj��r*�j�Zi�¨�lnk î ¤

��»D ¼¾öhÄoÁhÃpËiÑ ¼¾½tÆhÊ�ÇcÂYû,Åc½ÀÆhû
ô ��e�gjlnkS�£gc����e�ia�SæÐi"g8�<��i�kmgj� æ_��ehgc��eP�!khpjlse���qj�si�æ@�<uxeh�x�c�������s�Zia�Zl[�:iPe�gji��j��i:t�ln�C�
ehlZ���!rÑiaehgj��t!lZkêrS��kmehi:��b æé�W�hçWia���8���£��t�l � r�¤ ó iÑg8�<��iÔtji:k�����lsq\i:t÷ehgji*lZrÑ�c�si:rÑi:�4ehi:t
¢@¢ úêí�e�gc� e6gc�<�Wibq\iai:�Ôpckhi:t�eh�ëqjpjlZ�nt�e�gji@ia�jgc���c��iIt��j��i:tjlZ��ehlZ���«r*iaehgj��t¤ ó i_kme���ehi:t
lZk�khpji����S�Wtj����e£� e�ls�W�Ñ�������e�lsr*l��:� e�ls�W�Sr*i�ehgc�Ntck6eh��ehgji��j�h�Wqj�Ziar�¤Q¦���r*i��\�Wk�kmlZqj�Zi_lsrÑ�
�j�Ziar*ia�4e���ehlZ���ckê���behgciS��q��GiI�CehlZ��iÔ��pj�c��ehlZ���ågc�<��i*���nkh�"q\iai:�åt�iIkh�a�hlZq\i:t¤Ñô �oe�gji*�ji�üNe
�£gc���jehia�ÑæÐi"æ_lZ�s�@e�pj�ji"ehgji�lZr*�j�si:r*ia�4ehiIt��W��ehlZr*l[�I� ehlZ���Jr*i�ehgc�NtckÑ���ctXrS��ç�i�km�WrÑi
���WrÑ�8����lZkh���)kGe�pct�lZi:k*e��x�c�jiItäehgji÷�\��lZ�4e�kP���ëæéiI��çN�ji:k�kS���8täkmeh�£��� � ia�ci:k�k*���êehgjiIkmi
ehiI�£gj�jln�Wpci:k:¤




