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\P]_^`^a]_bdc-ef^`gihjhj^0kZlf^mhanohjeShag"p_q5rsgtbdcflfp_uvp�w_x
y>z hjno{:bin|]_u�kZl-hjgtuouvnvw_gtlfbig"}s]�~�p z ]�hap z x�]�lf�P}T]_~�p z ]�hap z x�q�p zV� p����SeShag z�� btnvgilfbtg

r�cfno^�no^�hjcfg���]_nvl�hag���h�p_qF]�� z p���p�^j]_u�� z noh`hagtl�nvl&��]_l-e:] z x������_�P]_lf��^jef~S��n�hjhagi�&nvl
��]_l-e:] z x��_�_���Phap1hacSg��0giq�gtlS^jg y �S��]_lSbtgt�	�Vgi^jgt] z bdc�� z p �`gibiha^ y w_gtlfb¡x�nvl z gi^j��p�lf^`g
hjpP¢ y>y¤£ ���¦¥d�¦§©¨`kZlSq�p z ��]�hanop�l y ^`^je z ]_lfbtg�]_lf� � e z ��n��_]�~fnvuonohZx&ª«k y0¬��f­ p_qHhacfg�®>g���h
¯ gtlfg z ]�hjnvp�l�kZlSq�p z ��]�hanop�l°kZlSq z ]_^`h z efb¡hae z g°ª«® ¯ kjk ­m±

b² � p_�-x z nvw�c³h��������µ´¶�_������~³x°hjcfg�]_eShacSp z ^i·
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�µ·�� y�� btgil:] z nvp�· ·�·�· ·"·�· ·�· ·�·�· ·�· ·�·"· ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· �
�µ· � r z ef^`hVnol � e z ��no��]_~Suvg � x�^`hjgt� ^�2 y l43���g z ��nvg¡� ·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· 5

�µ· �µ·o� r z eS^`hC]_lS� z ]�hjnvp�lf]_u³�fgtbinv^`nvp�l���]76-nvlSw>^`cfp�efuo��^jef�S�fu|]_l³h5h z ]��fnohjnvp�l:]�u³lfp_hanop�lf^
p�q � z p_hagibihjnvp�l�]_^�hacSg�bip z g"bip�lfbtgi�Sha^Vp_q � e z �µn���]_~fnvuonohZx ·"· ·�· ·�·�· ·�· ·�· 5

�µ· �µ· � 8Vp�� y bihan���g1r z ef^mh \P]_l:]�w�gt� gtl³h�b ]�l ^`ef�f��p z h y eShap_lfp�� p�ef^ y �:]_�Shjno��g
� e z ��no��]_~Suvg � x�^`hjgt� ^ ·�·�· ·�· ·�·"· ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· §

�µ· �µ·:9 r z eS^`h�]_lf� � p_��� z p�� nv^jg \�pµ�fgiuv^"� z p¦��no�fg�g��µ�fuvnobtnoh"� p��fgtuo^Ep_q@hjcfg�r z eS^`h`¥
�Hp z hacfnolfgt^`^ p_q btp_���feµhd]�hjnvp�l:]�u z gi^jp�e z btgi^ ]_lS� p_q hacfg1q�p z ��^�p�q�p_q hacfgin z
� p_��� z p�� nv^jg�·�· ·�· ·�·�· ·�· ·�·"· ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· ;

�µ· �µ·<5 �sg z ��g¡hae:]_u y l:]�uox-hanob�\ p�lSnohap z nvlSw=6_gigt�f^0hjcfg�r z ef^mh�\ p��fgtu5bte z`z gil-h"~³x �fg¡¥
hjgtb¡hanvlSw g¡��gil-hj^0]_lS� r z gilf�P�5]�hjhjg z lf^V�FcSnvbdc ] z g"nvlS�fnvbt]�han���g0p_q5btp_��� z p�� nv^jg >

�µ· �µ· § r�cSg y eShap_lfp�� p�ef^ y �:]_�Shjno��g � e z ��no��]_~Suvg � x�^mhagt�!nolSq z ]�^`h z efbihje z g ef^jgi^5r z ef^mh
\�pµ�fgiuv^H]_lf����p��fgtuo^Cp_q hjcfg��fe z ��p�^jg>p_qRg��S��gtb¡hagi��~�gic:] �µnop z hap�^`gtuogtbihHbtp_� ¥
�SeShd]�hjnvp�lf]_u ^mh z ] hagtw�x�]_lf��hap �fg¡hagtb¡h0]�lf� z gtbip¦�_g z q z p�� btp�� � z p���no^jgi^ · ·�· �

�µ· �µ·:? �V]�hjnvp�l:]�u³�0gtbinv^jnop�l�\P]76-nvlfwVef^`gt^ �fgibtno^jnvp_lµ¥ hjcfgtp z gihjnvb8� pµ�fgiuv^s]_lf��hacfg�r z ef^mh
\�pµ�fgiu>hjp&btp�l³h z p�u>�fgtbinv^jnop�lf^�]�~�p�eµh°btp_����p�lfgil-h°^jgtuogtb¡hanvp_l�]_lf� z gt^jp_e z big
]�uvuvp�b ] hanvp_l ·"·�· ·�· ·�·�· ·�· ·�·"· ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· ���

�µ· �µ·@; y rsgt^mha~�gt� ·"·�· ·�· ·�·�· ·�· ·�·"· ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· ���
�µ·<9 \ p��fgtuo^�p_q � hd]�hjgt^Fp_q r z eS^`h>]_lf� � p�� � z p�� nv^`g&·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· ���
�µ·A5 y �:]��Shan���g � x�^mhagt� ^�2 ��x�l:]_� nvbH�0p���]�nvl y�z bdcSnohagibihje z gi^ q�p z y eShap�lSp���p_ef^ y �:]_�Shjno��g

� e z �µn���]_~fuvg � xµ^mhagi��^#·�· ·�· ·�·�· ·�· ·�·"· ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· �B9
�µ· § �5g z ��gihaef]_u y l:]_u�x�hjnvb>\ p�lSnohap z nvlSw�2 ]��:]_�Shjno��gV� p�lfnohjp z nolfw0q�p z ]_b¡hano�_gVh z ef^mh ��]_l:]_w_g¡¥

��gil³h ·�· ·�· ·�·�· ·"·�· ·�· ·�·�· ·�· ·�·"· ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· �B?
�µ· §µ·o� y uonv~ z ] z x�p_q z gtbip�w�lfn�hanop�l���g¡hacfp��f^ ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· �B?
�µ· §µ· � \�p�lfnohjp z nolfw�q�p z h z ef^mh>��]_l:]�w�gt� gtl³h(·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· ��;

�µ·<? �>] hanvp_l:]_u r z eS^`h�\P]_l:]�w�gt� gtl³h#·�· ·�· ·�·"· ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· �B>
�µ·<?S·o� r z eS^`h`¥ ~:]_^`gt� z gt^`p�e z big�]�uvuvp�b ] hanvp_l · ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· ���
�µ·<?S· � �0gibtno^jnvp_lf^F],C�gtbihjnvlfw z gt^jp_e z big bip�lf^jeS���Shjnvp�l · ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· �_�
�µ·<?S·:9 � z ]_bihjnvb ]�u z ]�hjnvp�lf]_u �fgibtno^jnvp_l���]76-nvlSw ·�·�· ·�· ·�·�· ·�·"· ·�· ·�·�· ·�· ·�· �_�
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r�cfg�h z ]_�Snohanop�l:]_us]_�S� z p³]�bdcfgt^�hjp°~fefnouv�fnolfw�^`e z ��n��_]�~fuvg ^`x�^`hjgt� ^"]_^j^`ef��g�]�q z ]_� gi�Hp z 6�p�q�]_~f^jp_uveShjg
h z ef^`h z g
�-efn z nvlSw ] � z p���]_~fuox�nv� ��gilfgih z ]_~Suvg0]�lf��nvlfbip zjz ef�Shano~fuvg>r z ef^`hjgt� � p����SeShanolfw�¢ ]_^`g�ª«r � ¢ ­ ·
�>lµq�p z hjefl:]�hjgtuox_´S�Hg �fp_l�� hVc:] �_g r � ¢�� ^t´�]_lS��g��µ��g z nvgilfbtg�^jeSw�w�gt^mha^Fhac:] hV�Hg"lfgi�_g z �Fnvuou ·

�*g�´ hjcfg z giq�p z g_´���ef^`hTnolf^`hjg ]_��btp_lfbtgil-h z ]�hjgHp_l ] z bdcfn�hagtb¡hanolfwF^jp_q hZ�@] z g�^`x�^mhagt� ^ThapF� z p���nv�Sg�eS^jgiq�eSu
^jg z ��nvbigt^Vnvl�]_l�nv� ��g z q�gibih�gil³�µn z p�lS��gil-hVnol��FcSnvbdc ]_l³x z gi^jp�e z btg���] x�c:] ��g�~�gigtl�btp�� � z p_��no^jgt�°hjp
^jp_��gEg��µhjgtl³h ·

�*g ~�gtuvnogi�_g hjc:]�h�^jeSbdc*^`x�^mhagt� ^�bt]_l ~�g ~fefnouoh"~³x z gi^`h z efb¡hae z nvlfw�hacfg �@]�x�^ nvl1�Fcfnvbdc ^`x�^mhagt� ^
p z w³]_lfn��tg"]_lf����g z q�p z �¤bip�� �feShd] hanvp_lf^t· kZl��:] z hanobtefuv] z ´
��· � eSbdc�^`x�^mhagt� ^C�FnvuvuSgt^`hjnv��]�hag hjp��Fcf]�h��fgtw z gtg>]_lf� q�p z �Fc:]�h��fe z ��p�^jgi^ ]Ebtp�� �feShjg z ª«p z p�hacfg z
bip����SeShd]�hjnvp�lf]_u z gt^jp_e z big ­ ��] x°~�g���������� �"!�´�]_^�hjcfnv^�nol$#:efgilfbtgi^>�fgibtno^jnvp_lf^V]_~�p_eSh��Fc:]�hFhd]�^ 6-^
^`cfp�efuo��~�g�]_^`^jnow�lfgt� hap�hacfgi� ´³�Fc:]�h@btp�l³hjnvlfw�gilfbtnogt^�^jcfp_efuv��~�gV� z p���nv�Sgt��q�p z ´µ]_lf��cSp¦� ��efbdc
g C p z h�hap ^j��gtlf���@]�habdcfnolfw p¦�_g z hacfgi� ·

�µ·>\P],6�nolfw�hacfno^�gi^`hjnv��]�hag��Fnouvu nol�hje z l��fgt��gtlS�*p�l c:] ��nvlfw ]�� p��fgtu8p_qHhacfg ��p�^j^`nv~fuog�� ] x�^�nol
�FcfnobdcP]�bip����SeShd]�hjnvp�lf]_u z gt^jp_e z big ��] x°~�g&%('*)�+,�-'*)/.0�
�"!�·

9S·Fr�cfno^�nvl�hae z l*�FnvuouH�fgi��gilf�©p�l&c:] ��nvlSw nvl&�Su|]_big�]P^`x�^mhagt� q�p z uop�lfw�¥ hag z �1)2'*34.5� '*��.537698:3;!
8:3;8:<>=?��.0�Vp_q8hacSg�btp_���feµhd]�hjnvp�l:]�usnolSq z ]�^`h z efbihje z g �Fcfnvbdc1bt]_l1�fgihjgtb¡hE�:]�h`hag z lf^0p_q�]�bihan���nohZx�nvlµ¥
�fnob ]�hjno�_g0p_qT^jeSbtbtgi^j^mq�efus]�hjha]_b 6-^Vuog ]_�Snvlfw�hap�btp_��� z p�� nv^jg�· � efbdc�]�^mxµ^mhagi� �Fnvuou�~�gEb ]_�f]_~fuvg>p_q
]_^`^jno��nou|]�hjnvlfw nvlµq�p z ��]�hanop�l�q z p�� ]���] z nogihZx p_qC^jp�e z btgi^"nvlfbiuvef�fnolfw�~�p_hjc1^jgtu�q|¥Zbdcfgib 6-nvlfw�p�~f^`g z ¥
��]�hjnvp�l���p�nvl³hj^ �FnohacSnvl�hacfg�]_�S�fuvnob ]�hjnvp�l°n�ha^`gtuoq5]_lS�@.534�A���B��.A'*39!B�
�C�(%
��.A'*3 ^`x�^mhagt� ^t·

5f·Fr�cfg�]_�f�fuonvbt]�hanop�l�^`x�^`hjgt� ^>�FnouvuW~�g bt]_�:]_~fuog"p_qD�
�
< E�FG)2'*34.5�C'*��.5376H8:3;!I!:.J8K6*3,'L��.0��]_lS�Pb ]��:]_~fuog
p_qM8�!�8�+,��8:��.A'*3 hap ~�gt^`h>]_bdcSnvgi�_g n�ha^��fe z ��p�^jgi^V�Fn�hac�hacfg�] ��]_nvuv]_~fuog�nvlµq z ]_^mh z eSbihae z g_·

§µ·Fr�cfno^t´�nol�hae z lR´��fgi��gilf�f^Cp�l�hjcfg�]_~fnouvn�hZx"p_q¶hacfg�]��f�fuvnob ]�hjnvp�l ´�� p�lfn�hap z nvlfwf´�]_lf��bip�l³h z p�uS^mxµ^mhagi�
hjp�gtlfw³]�w�g nvlN�O8:��.A'*3;8:<P!B�(%
.0��.A'*3Q)�8SRL.5376�]_~�p�eSh0�Fcf]�h z gi^jp�e z btgi^�hjcfgix1^`cfp�efuo��ef^jg nvl1p z �fg z
hjp�]�bdcfnvg¡��g"hacfg"~�gt^`h z ]�hanop�p_q g��µ��gibihagi� ~�gtlfg¡{fhFhap z no^ 6¶·

30e z btuv]_nv�#nv^5^jno���fuog@~feµh z gi�_p�uveµhanvp_l:] z x�2>¨ � e z ��no��]_~fuog ^`x�^mhagt� ^C��ef^mh8��],6_g�b ] z giq�eSu¦�`ef�fw_��gil-hj^
]_~�p�eSh0hjcfg�h z ef^mhZ�@p z hacfnolfgt^`^"p_qChacfgin z bip����SeShd]�hjnvp�lf]_uTgtl³��n z p_lf��gil³h�]_lf�1��]76_g z ]�hanop�l:]_us�fgibtnv^`nvp�lS^
]_~�p�eShF^mh z ] hagtw�x�]_lf� z gi^jp�e z btg ]_uvuopµbt]�hanop�lR· ±

�



� � ����� � ��� ����� �E�����V� � ���

	�
�� 
 ;��WAsG0687¶YN3
�/n�hacfnol hacSgF\ kZr y�z hjno{:bin|]_u-kZl³hagiuvuonvw�gilfbtg@}s]�~�p z ]�hap z x ]_l�gilf^jgi��~fuvg@p_q¶btp�� �feShjg z ^ z eflS^
]���nv^`e:]_u � e z �_gtnouvu|]�lfbtg@]_lf� \ p�lSnohap z nvlSw�]_�S�fuvnob ]�hjnvp�lR·I30l ��]_l-e:] z x��¦�µ´-�_�_�S�@^`gi��g z ]_u:p�q
hjcfg ��]_bdcfnvlSgt^8g¡�µ��g z nvgtlSbtg�efl-ef^`e:]_ufh z ]�� b@q z p_��p�eµha^jno�fg@hjcfg�u|]_~ ·5kZl³h z ef^jnop�l �0gihjgtbihjnvp�l
^mxµ^mhagi��^ z gt��p z h hacf]�h°^`gi��g z ]_u>�:]_^`^`�Hp z ��^`b ]_lf^��@g z g p�~S^jg z ��gi�R·��:p z hjefl:]�hjgtu�x�´ ] q hag z
]_~�p�eShZ9 �:] x�^>p_q5��] z x�nvlSw�uogi��giuv^Fp_q ^jefbdc1]�bihan���nohZx�´fhjcfnvlSw�^F^jgtgi� hap z gihje z l�hap lfp z ��]_u��
q�p z ]�lfp_hacSg z 9°�@gig�6-^�lfp eSl�eS^je:]_uC]�bihan���nohZx no^Elfp_hjnvbtgi�R· 8Vp¦�Hgi�_g z ´ ]�hEhjc:]�hEhano��g�´Rp�lfg
p_qHhacfg ��]_bdcfnvlSgt^�ª«l:]_� gt� 8�] z �fnvlSw ­ �Fcfnvbdc�nv^"b z efbtnv]_u8hap�hacfg�]_�f�fuonvb ] hanvp_l1~�giw�nvlf^Ehjp
g��S��g z nvgilfbtg efl-ef^`e:]_uvu�xPcSnvw�c1uop³]_�1] ��g z ]_w_gt^�]_lf� hjcfg ]_�f�fuonvbt]�hanop�lPbip�����p�lfgil³ha^0�Fcfnobdc
z efl&p�l hacfno^ ��]_bdcfnolfg�~�gtw_nvl�hjp z gtbtgino�_g°uvgi^j^ hjc:]_l*hjcfg�g��µ��gibihagi�N�-e:]_uvn�hZx�p_q�^`g z ��nobtg_·
r�cfgEuop³]_��] ��g z ]_w_g_´f�fgiw z ]��:]�hanop�l�p_qs^jg z ��nvbig_´fhjcfgEbtp�lS^jef� �Shanop�l�p_qs�fno^ 6 ^j�:]_big�]_lf��hacfg
]_� p�efl³h�p�q>h z ]�� b°hap ]_lS�©q z p�� eSl�6-lfp��Fl	p�eShj^jno�fg���]�bdcfnvlfgi^�btp�l³hjnvl-efg�hap�nvlSb z gt]_^jg
hjpP]_lSlfp�xµnolfw�uvgi�_gtuo^t· r�cfgtl hacfg¡x�uogi�_gtu8p7C5·�30l&\P] z bdc&�µ´s]�^`gtbip�lf�&��]_bdcfnolfg�nvl�hacfg
gilf^jgi��~fuvg�ª ¯ z ]_l³h ­ b z ]_^`cfgt^��fq�p z hjefl:]�hjgtuox_´�hjcfg0]��f�fuvnob ]�hjnvp�l c:]�^@~�gtgtl°� z noh`hagtl�nvl�] � ] x
�Fcfnobdc ]_uvuop��F^5n�h5hjpE]_�:]_�µh5hjp0efl-ef^jef]_ufbtn z bief��^mhd]_lSbtgt^i· r�cfg ^mx�^`hagi� bip�lf^jno�fg z ^ �Fcfg¡hacfg z
n�h ^jcSp�efuv��� nvw z ]�hagVhacfgEbip�� �feShd] hanvp_lf^H�Fcfnobdc��@p�eSuv��lfp z ��]_uouox c:] �_g z efl�p�l ¯ z ]_l³h hjp
8>] z �fnolfw���cSp¦�Hgi�_g z ´�hjcfgt^`g�btp�� �feSha]�hanop�lf^ ] z g b z nohjnvbt]_u�hjp�hacSg�]_�f�fuonvbt]�hanop�lR·Tr�cfg�^`x�^mhagt�
�fgibtno�fgt^�hacf]�hFnvl�^j�Snohag"p_qshacSgEpµ�f��btn z bief��^mhd]_lSbtgt^Flfp�hanvbigt��p�l 8�] z �fnolfw g ] z uvnvg z ´µnoh�no^F]
z g ]_^`p�l:]_~fuogEbdcfp�nobtg_·
�0nv� hacfg>^`x�^`hjgt� ��],6_g>] w�p�pµ� bdcfp_nvbtg�� k h�hae z lf^@p�eµh@n�hH�Snv�R· r�cSg�^`x�^mhagt� lfgigt�fgi��hap z efl hacfp�^`g

btp_���feµhd]�hjnvp�lf^>^jp�� gi�FcSg z g��Tgi��gil hjcfp�efw_c�8�] z �fnvlfw°�@]_^Euop³]_�fgi� ��p z g�cfgt] �µnouox�hac:]�l1g¡�µ��gibihjgt�R´Tnoh
^`hjnvuou z gt� z gt^`gtl³hagi� hacfg�~�gt^`h���p�p�u�p_q0] �_]�nvu|]�~fuvg�bip����SeShd]�hjnvp�lf]_u z gi^jp�e z btgi^t´Fp_hjcfg z ��]�bdcfnvlfgi^ �Hg z g
gi�_gtl � p z g�cSg ] ��nvuox©uop³]_�fgi���Fn�hac�p_hacSg z b z n�hanob ]_u bip�� �feShd] hanvp_lf^ p_q�hjcfgP]��f�fuvnob ]�hjnvp�l ·	¢@eµh��Fc:] h
]_~�p�eSh ]_uou hacfg efl-ef^jef]_u@]�bihan���nohZx hjc:]�h�c:]_��~�gigtl*lSp_hanobtgt��p�lH8�] z �fnvlfw��#k h"hae z lf^ p�eSh"hac:] h �Fc:] h
c:]_� ´Rnvl q«]_b¡h ´ h z ]_lS^j�fn z gt�1no^�hacf]�hEc:]_b 6�g z ^ c:]��1w³]_nvlSgt��]_bibtgt^`^Ehap 8�] z �fnolfw°~³x bip zjz gtbihjuoxPw�efgt^`^jnolfw
] �:]_^`^`�Hp z ��� ef^jnolfw hacSnv^ hjcfgix*c:]_�©^jg¡h�ef��] �fef~Suvnvb�� rF��^`nohjg�btp_l-ha]_nvlSnvlfw1]���p�lSw p_hacSg z hjcfnvlfw_^
�fn z ]�hjgt�P^`p_q hZ�@] z g�]�lf�Pg z p_hjnvb�nv��]_w�g z x�·�r�cfg¡xPcf]_� lfp_ht´�nol q«]_b¡h ´¶w³]_nolfgt� z p�p_h�]_btbigt^j^i·�r�cfg z g��@]_^i´
hacSg z g¡q�p z g�´³lfp��Hp zjz x�hjc:]�h hjcfg�b z nohjnvb ]�u�bip�� �feShd] hanvp_lf^5� nvw z ]�hjgt� hjp 8�] z �fnvlSw��@p_efuv��g��µ��g z nvgilfbtgF]�l-x
q�e z hacfg z bip���� z p�� nv^`g_·Eª«®>p_hjg72@hjcfg ]_�:]_�Shjno�_g ^mxµ^mhagi� nol�hjcfnv^V^`hjp z x�nv^�{:b¡hanop�l:]_u ´fhacfg�btp�� � z p���no^jgi�
btp_���feµhag z ^ z g�#fgtbih�]_l�]_��]_uvw�]_� p_q ^`gi��g z ]_u z g ]_uWnolfbtno�fgtl³ha^ ­ ·
}Wgih
� ^�^`ef�f��p�^jg�nvlf^mhagt]_��hjc:]�h°ªm� ­ hacfg�]_�f�Suvnvbt]�hanop�l1� ]�^�~�gtnvlSw z efl�hjpP� z p_hagibih�] � � gt��~:]�^j^`x

nvl y q z nvb ]��fe z nolfw&]���g z nvp��	p�q"nvl³hag z l:]�hjnvp�lf]_u�hagtlS^jnvp_l#ª � ­ hac:] h��Hg c:]_� p_~f^jg z ��gi� ]���] z nogihZx�p_q
nvlµq�p z ��]�hanop�l�]�h`hd]_b 6-^�~�ginvlfw�]_no��gi� ]�hT8�] z �fnvlSw�gt] z uonvg z p�lPª-9 ­ hacf]�h�]�h�uvgt]_^`h�^jp_��g�p_q�hacfgi^jg>]�hjha]_b 6-^
] z g�p�q0]1hZx���g 6-lfp��Fl�hap�~�g�pµbib ]_^`nvp�l:]�uvuox�gUC�gtb¡han���g�nvl©w³]_nolfnvlfw z pµp�h ]_btbigt^j^ hap�]1��]�bdcfnvlfg�uon 6_g
8�] z �fnolfw�]�lf�Phacf]�h�ª�5 ­ hacfg¡xP] z g"q�p�uvuop¦�Hgt��~³x ] ��g z nopµ��p_q8lfp�]_lfp���]_uop�ef^�~�gtc:] ��nvp z p_hjcfg z hac:]_lP]
��g z nopµ�Snvb�uop¦����p�uoef� g�btp�� ��eflfnob ]�hjnvp�l �Fn�hac�]_l efl�6-lfp��Fl*p�eµha^jno�fg cfp�^mh · �/cSgtl ¯ z ]�l-h"b z ]_^`cfgt^i´

�



^jcSp�efuv� 8>] z �Snvlfw�~�g0ef^`gt��]_^ hacSgE~:]_b 6-ef� �PkZl�hacSnv^ bt]_^jg�´Shacfg"]�lf^`�Hg z � nvw�c³h@�Hgtuou ~�g0hacfg�p��f��p�^jn�hag �
q�p z n�h�nv^ �-efn�hagE��p�^j^`nv~fuog�hacf]�hV]_l�nvl³h z ef�fg z c:]_^�w³]_nolfgt� z pµp�hV]_btbigt^j^�hjp�8>] z �Snvlfw��µnoh�no^F]_uv^`p���p_^j^jno~fuvg
hacf]�h>hjcfg�nvl³hagil-h�p_q hjcfg�nol³h z eS^jnvp_l no^>��]_uvnobtnop�ef^�]_lS�P��p�uvn�hanvbt]_u ·�k h>nv^Vuvgt^`^>uon 6�gtuox_´:~feSh�^`hanouvuW��p�^j^`nv~fuog_´
hacf]�hChacfgF��g z nopµ�Snvb�btp_����eSlfnvbt]�hanop�l��Fnohjc hjcfgVefl�6-lfp��Fl�p�eµha^jno�fgFcfp�^mh@no^C]_l�] hjhagi���µh�hjp"btp�l³hd]�bih@]_l
p�eShj^jno�fgEbtp�l³h z p�uR^`p�e z btg0q�p z ] ¨`w_p�^jnow�l:]_u ± hac:] h��Fnvuvu�nvlSnohanv]�hagV^jg z nop�ef^�^j��p�p_{:lfw�p_qThjcfg"]_�f�fuonvbt]�hanop�lR·
�>lS�fg z hjcfgt^`g0btn z bief��^mhd]_lSbtg_´µnoh@nv^C�Fnv^jg z hap�^jcfn�q hHhjcfg0btp_���feµhd]�hjnvp�lf^Chap�]��fn C�g z gtl³h ��]_bdcfnolfg�nol�hacSg
gtlS^jgt��~fuvg"gi�_gtl�hacfp�eSw�c n�h�nv^Fbip�lf^jno�fg z ]_~fu�x°� p z gEp���g z uop³]_�fgi��hjc:]_l 8�] z �fnvlfwS·

�/c:]�hVb ]�l��Hg"uvg ] z l�q z p�� hacfgi^jg"g¡�S]_� �fuvgi^ �
��·Fk h�nv^Eb z efbin|]_u hjp�gt^`hjnv��]�hag�hjp��Fcf]�h��fgtw z gtg�]_lf��q�p z �Fc:]�h �fe z ��p_^jgt^ ]�btp�� �feShjg z ª«p z p�hacfg z
bip����SeShd]�hjnvp�lf]_u z gt^jp_e z big ­ ��] x°~�g���������� �"!�´�]_^�hjcfnv^�nol$#:efgilfbtgi^>�fgibtno^jnvp_lf^V]_~�p_eSh��Fc:]�hFhd]�^ 6-^
^`cfp�efuo��~�g�]_^`^jnow�lfgt� hap�hacfgi� ´³�Fc:]�h@btp�l³hjnvlfw�gilfbtnogt^�^jcfp_efuv��~�gV� z p���nv�Sgt��q�p z ´µ]_lf��cSp¦� ��efbdc
g C p z h�hap ^j��gtlf���@]�habdcfnolfw p¦�_g z hacfgi� ·

�µ·>\P],6�nolfw hjcfnv^�gt^mhano��]�hjgF�fgt��gtlf�S^ nvl hae z l�p�l°cf]���nolfw�]���p��fgtu¶p_q�hacfg>��p_^j^jno~fuvgF�@]�x�^ nol �FcSnvbdc
]�btp_���feµhd]�hjnvp�l:]�u z gi^jp�e z btg���]�x�~�g %('*)�+,�-'*)/.0�
�"!�·

9S·Fr�cfno^Fnvl�hae z l �fgi��gilf�f^>p�l cf]���nolfw�nol��fu|]_big�] ^mxµ^mhagi� q�p z uop�lfw�hag z � )2'*34.5�C'*��.5376&8:3;!I8:3;8:<>F
=?��.0� p_q0hjcfg btp_���feµhd]�hjnvp�l:]�u�nvlSq z ]_^`h z efb¡hae z g �Fcfnobdc�b ]_l �Sgihagibih��:] hjhag z lf^�p_q�]_b¡hano��n�hZx©^jefbdc
]_^ ¨j] ��g z nvp��*p_q�]�hjha]_b 6-^ q�p�uouvp��@gi�*~³x@��eSnvgt^`btgilfbtg°q�p�uouvp��Hgt� ~-x�nvlSb z gt]_^jnolfwP�Sgtw z ]_�:]�hjnvp�l p_q
^`g z ��nobtg ± · � efbdc©]P^mx�^`hagi� ��eS^`h�~�g°bt]_�:]_~fuog�p_q�]_^j^`nv� nvu|] hanvlSw�nvlSq�p z ��] hanvp_l�q z p�� ] ��] z nogihZx
p_q5^jp_e z bigt^Vnvlfbiuvef�fnolfw�~�p_hac�^jgiuoq|¥ bdcfgtb 6-nvlSw�p�~S^jg z ��]�hanop�l���p�nol³ha^��Fnohjcfnvl°hjcfg�]_�f�fuonvb ] hanvp_l°nohj^jgtu�q
]_lS�@.534�A���B��.A'*3 !B�
�C�(%
�A.A'*3�^mxµ^mhagi��^i·

5f·Fr�cfg0]_�f�fuonvb ] hanvp_l n�ha^`gtuoqR��ef^`h@~�g�b ]_�:]�~fuvgVp_q��
�
< E�FG)2'*34.5�C'*��.5376/8:3;!2!:.J8K6*3,'L��.0�C]_lS��b ]_�:]�~fuvgVp_q
8�!�8�+,��8:��.A'*3 ^jp�hjc:]�hVnoh�bt]_l�~�gi^`h>]_bdcfnogi��g�nohj^��fe z ��p�^`gt^F�Fnohjc�hjcfg�] �_]�nvu|]�~fuvg>nvlSq z ]_^`h z efb¡hae z g_·

§µ·Fr�cfno^t´ nvlEhae z lR´ �fgt��gtlS�f^ p�lEhjcfg@]�~fnvuonohZxVp_qShjcfg�]_�f�fuonvbt]�hanop�lR´ � p�lfn�hap z nvlfwf´ ]_lf��btp�l³h z p�u³^`x�^mhagt� ^
hjp�gtlfw³]�w�g nvlN�O8:��.A'*3;8:<P!B�(%
.0��.A'*3Q)�8SRL.5376�]_~�p�eSh0�Fcf]�h z gi^jp�e z btgi^�hjcfgix1^`cfp�efuo��ef^jg nvl1p z �fg z
hjp�]�bdcfnvg¡��g"hacfg"~�gt^`h z gtu|] hanvp_l�p_q g��µ��gibihagi�P~�gtlfg¡{fhVhap z no^ 6¶·
� x�^`hjgt� ^Chjc:]�h8bt]_l �fpEhacfg ]_~�p��_gFhjcfnvlSw�^ b ]�l ~�g z gt^jnouvnogtl³h8nvl hacfg q«]_big�p_q�btp�lSbtg z hagi��nolSq�p z ��]�hjnvp�l

]�h`hd]_b 6-^t· r�cfgix�b ]_l�bt] zjz x�p�l��fgt^`�fnohjg lfp�lµ¥ ��]�uvnvbinvp�eS^snol³h z eS^jnvp_lf^��_hjc:]�h nv^5hjcfgix�b ]_l�{fw�e z gHp�eSh �FcSgtl
btp_��� z p�� nv^jgi^ �Fcfnvbdc�� nvw�c³h�~�g"� z gi^jgtl³hV�Fnohjcfnvl°hjcfg"nvlSq z ]_^`h z efb¡hae z g�bt]_l�� h>]_bihje:]_uvu�x�c-e z hFhacfgi� ·
30e z biu|]_no� no^�^`nv� �fuvg1~SeSh z gi�_p�uveShjnvp�lf] z x�2 ¨ � e z �µn���]_~fuvg�^mxµ^mhagi��^ ��]76�g�b ] z giq�efu@�`ef�fw_��gil-hj^

]_~�p�eSh"hacSg�h z ef^`hZ�Hp z hacfnolfgt^`^�p_q@hjcfgtn z bip�� �feShd] hanvp_l:]_u gil-��n z p�lf� gtl³h�]_lf����]76�g z ]�hanop�l:]_u z gt^`p�e z big
]_uouvp�b ]�hjnvp�l��fgtbinv^jnop�lf^V]_bibtp z �fnvlfw_uox�· ±
r�cfg�biu|]_no� nv^��Sgtbtgi�Shan���giuox ^jnv� �fuog72 rsp°��]76_g noh z g ]�u p�lfg lfgtgi�f^0hap��fgi�_gtuvp_� ^jg z nvp_ef^ z gi� z gi^jgilµ¥

hd] hanvp_lf^Ep_q�hacfg�hZx���gi^ p�q btp_��� z p�� nv^jgi^t´Wp_q�hacSg h z ef^mhZ�@p z hacSnvlfgi^j^�p�q ] z gi^jp�e z btg�´ ]_lS��p_q�hacSg w_p³]_uv^
]_lf� �fe z ��p�^`gt^Vp_q hjcfg�btp�� �feSha]�hanop�l:]_uR� p��fefuvgi^��FnohacSnvl�]_l ]��f�fuvnob ]�hjnvp�l ·(30lfg�]_uo^jp lfgtgi�f^>hjp�~Sefnvuo�
� p�lfnohjp z nolfwf´C]_lf]_uox�^jno^ ]_lf�©h z gtlf���fgihjgtbihjnvp�l©hap�p�uo^�]_lf��]_�:]_�µhano�_g�btp�� �feSha]�hanop�l:]_u�] z bdcfn�hagtb¡hae z gt^i·
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� nol:]_uvu�x�´Tp�lfg�lfgtgi�f^�hapP{flf��] �@] x*hapP��]76�g�hjcfg z g��-efn z gt� z ] hanvp_l:]_u8�fgibtnv^`nvp�l*��]76-nolfwPbip����SeShd] ¥
hanop�l:]_uouox°h z ]_b¡hd]_~Suvg_·0®>p�lfg�p_q8hacfno^�no^�g ]�^`x�´ ~feSh0�Hg�c:] ��g�no�fg ]_^�]_lf�1p�lSw�p�nvlSw�� z p �`gtb¡ha^"]_�f� z gt^`^jnolfw
g ]�bdc�p�qshjcfgt^`gEnv^`^jefgi^t·Cr�cfgEbtuv]_nv� no^�]_uv^`p z g¡��p�uoeShanop�l:] z x�2 �@gElSp_hag0hjc:]�h �Fn�hac°hacSg0^jnolfw�uvg>g¡�µbtgi�Shanop�l
p_qshacfg"hag z � .534�A���B��.A'*39!B�
�C�(%
�A.A'*3:´flfp�lfg"p_q5hacfg 6�gix�hag z � ^Fnvl�p�e z ^jeS����] z x°]_~�p¦�_g�] z gEp z �fnvl:] z nvu�x
hd]�u 6_gi�P]�~�p�eµhFnvl�hacfg"bip�l³hag¡��hVp_q nvlSq�p z ��] hanvp_l�^je z ��no��]_~fnouvn�hZx�·

�*g�� z p_��p�^`g�hjpP�fg¡��gtuop��*hjcfg�^`btnvgilfbtg�]_lf�&gilfw�nolfgtg z nvlSw � z nvlfbinv�fuogt^�p_q ~Sefnvuo�fnvlfw�� z ]_bihjnvb ]�u ´ z g�¥
^jnouvnogtl³h�^`x�^mhagt� ^>]_lf��hap �fgt� p�lf^mh z ]�hagEhacSgt�¤nol�� p��fgt^mhV]_�f�fuonvb ] hanvp_lf^ nvl�]�hagi^`hj~�gi� gil-��n z p�lf� gtl³ht·

	�
 	 � 7��0[-Q�YmG ;��07fX>YNX 6C?EMmA,;FLV[�QSA�� [�� 
 G	��X@AT7fX>YmAW4
¨ 30lfu�x�hjcfg"�:] z ]�lfp�nv��^`e z ��n���g ± ¥ y lf�µx ¯ z p���g�ª«gi�_g z x�hjcfnvlSw�no^�^jef^`��gibih ­
¨j}Wp���g"x�p_e z ��p_hjcfg z ´:~feShVbteµh>hjcfg"b ] z �f^ ± ¥�q�p�u 6 �Fnv^j�Sp�� ª�h z ef^mhV��]_lf]_w�gt� gtl³hVnv^�b z eµ¥
bin|]_u ­
¨`r z eS^`hV~feSh �Cg z noq x ± ¥H�Vp_l:]_uv���Fg ]�w³]_l�ª ]_u�� ] x�^F��p_lfnohjp zd­

&�
 &�
�� '(J�
I$U� �!��O J��1�����F���!�IO��*)\�#$ �#���H" ��Y �#���4$ +���
��#O $�
�G�GI�#�!���E�BJ��!O�� ���#�����!�����!�������I$	�XW
GIJ��!�B�*)7�����F�]�!$V�B+��4).��J��4).�F��).�PG��B$V�XW���
�JB��� �����I�-�#� � [

r z ]_�fn�hanop�l:]_uµ]_�f� z p³]_bdcfgi^�hjp"~fefnvuo�fnvlSw0^je z ��no��]_~fuog�^`x�^`hjgt� ^@]_^`^jef� gF]0q z ]_� gi�Hp z 6�p_q�]_~f^`p�uveShjg h z ef^`ht·
kZlPhjcfnv^F��nvgi�"´�^je z ��no��]_~fuog ^mx�^`hagi��^ z g���eSn z g�]�� z p��_]�~fuox�no����gtlfg¡h z ]_~fuvg�]_lS�PnvlSbtp z`z ef�Shjnv~fuog"r z ef^`hjgt�
� p�� �feShjnvlfw�¢ ]_^jg�ª«r � ¢ ­ ·4�>lSq�p z haeSl:]�hagiuox_´��HgE�fp�l�� h�c:] �_g0r � ¢�� ^t´¶]_lf��g¡�µ��g z nogtlfbigE^jefw�w_gt^`hj^ hac:] h
�Hg lfg¡��g z �Fnouvu ·
kZlf^`hjg ]_� ´s�Hg��Fnvuou lfgigt��hap��fgi�_gtuop���^`x�^`hjgt� ^�hjc:]�hEbt]_l�^`e z ��n���g nvl�]_l�no����g z q�gtbih0gtl³��n z p_lf��gil³h

nvl��Fcfnobdc&]_l³x z gi^jp�e z btg���] x1cf]��_g�~�gtgil&btp�� � z p���no^jgi��hjp ^`p�� g�g��µhjgtl³h ·H��g ~�giuvnvg¡��g�hacf]�h�^jefbdc
^`x�^mhagt� ^Pbt]_l ~�g�~fefnouoh�~³x z gi^`h z efb¡hae z nvlfw©hacfg��@]�x�^ nvl��Fcfnvbdc ^`x�^`hjgt� ^ p z w³]_lSn0�tg ]_lS� ��g z q�p z �
btp_���feµhd]�hjnvp�lf^i· r�cSg�btgtl³h z ]_u hjc z ef^mh"p_qChacfno^E]_�f� z p³]_bdc�no^"] z ]_�fnob ]_uouox��fn C g z gil-hE��nogi�F��p�nvl³hEp_q�hacSg
h z ef^`h z gtuv]�hanop�lf^jcSnv�f^shac:]�h�]0^`p_q hZ�@] z g�^mxµ^mhagi� ��ef^`hC~�g ] z hap0hjcfg�btp�� �feSha]�hanop�l:]_u z gi^jp�e z btgi^Hn�h lfgigt�f^i·
r�cfgPh z ]_�fn�hanop�l:]_u r � ¢C¥Z~:]_^`gt�/]_�S� z p³]�bdc	hd]76�gt^�]�~fnvl:] z x���nvg¡� p_q0h z ef^`h���bip����SeShd]�hjnvp�lf]_u z g�¥

^jp_e z bigt^�ginohjcfg z ��g z n�hEh z eS^`h p z lfp_h ´ ]_lf� lfp�lµ¥ h z ef^`hjgt� z gt^jp_e z bigt^�^`cfp�efuo�*lfp�h ~�g ef^jgi�R·�r�cfg�h z ] ¥
�fn�hanvp_l:]_uW��nvgi��]�uv^jp�btp�lf^`nv�fg z ^�h z ef^mhZ�@p z hacSnvlfgi^j^�]_^E]�lSg ] z uox�^`ha]�hanob�� z p���g z hZx p_qH] z gi^jp�e z btg,2>h z ef^mh
uvp_^`h�nv^�lfgi�_g z�z gtw³]�nvlfgi�R´ ^`cfp z h p_q���]¦�`p z ^mxµ^mhagi� z gtbtp_lf^`h z efb¡hanvp_lR· � p�lf^jg��-efgtl³hau�x�´ hjcfgt^`g�^`x�^mhagt� ^
�Fn z g��fgibtnv^`nvp�lS^"]_~�p_eShEcfp�� ]_lf�1�Fcfg z g�hap���g z q�p z � btp�� �feSha]�hanop�lf^0nol-hjp°hacfg�bipµ�Sg_´W��]76-nvlfw�hjcfgt^`g
�fgibtnv^`nvp�lS^��fn � biefuoh hap1eflf�Sg z ^mhd]_lS�R´�]_lf�©� z g¡��gil-hjnvlfw1hjcfg°^`x�^mhagt� q z p�� ]_�:]_�µhanvlSwPhap�]Pbdcf]_lfw�nolfw
z eSl-hjnv� gEgtl³��n z p�lf� gtl³h ·

�*g ]�w z gig��Fnohjc hacfno^���nvgi�F��p�nol-h0p�l hacfg�b z efbin|]_u z p�uog�p_q8hjcfg ]_^j^`gt^`^j� gtl³h�]�lf�1��]�l:]_w�gi��gil-h�p_q
h z ef^`ht´8~feSh z gN�`gibih�hacSg�]_^j^`ef� �Shanop�lf^�]�~�p�eµh�hacSg�~fnvl:] z x�´ ^`hd] hanvb�l:]�hje z g°p�q�h z eS^`h z gtu|] hanvp_lf^jcfno�f^�]�^
��pµp z ]_�f� z p �Sno��] hanvp_lf^>hjp z gt]_u�¥ uvnoq�g"bip����SeShanolfw°^jn�hae:] hanvp_lf^t· ��g�nvlf^mhagt]_�1~:]_^`g�p�e z ]_�S� z p³]�bdc1p�l�]
�fn C g z gtl³ht´:��p z g z gt]_uvno^`hanob�^`gih>p_q ]�^j^jeS���Shjnvp�lS^�2
��· y uvu�btp�� �feSha]�hanop�l:]_u z gi^jp�e z btgi^���ef^`h8~�g bip�lf^jno�fg z gt� ^jeS^j��gtbihChjpE^jp�� g �fgiw z gig_´³~feSh hacfg��fgiw z gig
p_qHh z ef^`h"hacf]�h�^`cfp�efuo��~�g ]_btbip z �Sgt��hjpP]�btp_���feµhd]�hjnvp�l:]�u z gi^jp�e z btg�nv^"lfp_h�^`ha]�hanob_´s]_~f^`p�uveµhag_´
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p z 6-lfp��Fl �Fnohjc q�efuousbig z hd]_nol-hZx_·>kZlP�:] z hjnvbiefu|] z ´fhacfg��fgtw z gtg p_q h z ef^`hZ�Hp z hacfnolfgt^`^E��] x�bdc:]_lSw�g
�Fn�hac©q�e z hjcfg z btp_��� z p�� nv^jgi^�p z gUC�p z hj^ ]�h�]_��giuvnop z ]�hjnvp�l ´ nvl��@]�x�^ hac:]�h bt]_l	p_lfuox*~�g�gt^mhan�¥
��]�hagi��p�l hjcfg"~:]_^jno^Fp_q bip�l³hanvl-efnolfw g¡�µ��g z nogtlfbig_· r�cSg ^mxµ^mhagi� ��ef^`hFhac-ef^Vbtp_l-hjnvl-efp�eS^juox�]�lf�
]_b¡han���gtu�x�� p�lfnohjp z hjcfg bip�� �feShd] hanvp_l:]_u gil³�µn z p�lS��gil-h�]�h z eSl-hjnv� g0hap w³]�hjcfg z gi��no�fgtlfbig�]�~�p�eµh
h z ef^mhZ�@p z hacfnolfgt^`^�]�lf��hjp ef���f]�hag"nohj^ h z ef^`h>]_^`^jgt^`^j� gtl³ha^i·

�µ·�� �µ�fuvp_nohanolfwV]_^j^`gt^`^j� gtl³ha^Cp_qfh z ef^mhZ�@p z hacSnvlfgi^j^ z g
�-efn z gt^5^`h z efbihje z nolfw0bip����SeShd]�hjnvp�lS^snol³hap�uv] x�g z ^
p_qH]_~S^`h z ]_bih"^`g z �µnobtgi^t´T�Fnohac1��]_l³x �Snv^`hjnvlfb¡hEnvlS^`hd]�l-hjn|]�hjnvp�lS^�p_q�g ]�bdc�^`g z ��nobtg_·�r�cfgt^`g ^`��gibtn�{:b
nolf^`ha]_l³han|] hanvp_lf^0p_q@]�^`g z �µnobtg ��] x �_] z x1nol�hjg z ��^"p_q�hacfg {:�fgiuvn�hZx p_q�hacfg�]_lf^m�@g z ^"hac:] h�hjcfgix
� z p��µno�fg_´�hacfg�bip�lf�fn�hanvp_lf^�eflS�fg z �Fcfnobdc1hacfg¡x1] z g�]_�f� z p�� z n|]�hjg_´R]�lf� hacfg�bip�� �feShd] hanvp_l:]_u z g�¥
^`p�e z bigt^"hacfg¡x z g���eSn z g�·°¢@eµh ^`nvlfbig�hacfg z gi^jp�e z btgi^ z g
�-efn z gt��~-x�gt]_bdc*��p�^`^jnv~Suvg�nvlS^`hd]�l-hjn|]�hjnvp�l
c:] �_g �_] z x�nvlfwE�Sgtw z gtgt^8p�q�h z ef^mhZ�@p z hacSnvlfgi^j^t´-gt]_bdc��Sn C�g z gil³h � ] x�p_q z gtlS�fg z nvlfw0hjcfg�^jg z ��nvbigF]_uv^`p
c:]�^>]�^`��gibtno{fb z nv^ 6�]_^j^`pµbin|]�hjgt���Fnohjc n�h ·

9S·Fr�cfgF~�gt^mhC��g¡hacfp���q�p z g��S�Suvp�n�hanvlSwE]_^j^`gt^`^j� gtl³ha^�p_q¶h z ef^`hZ�Hp z hjcfnvlSgt^j^ z g��-efn z gt^8��]76-nvlfw0g��µ�fuvnobtnoh
hjcfg�nolSq�p z ��]�hjnvp�l1eSlf�fg z uox�nvlSw �fgibtno^jnvp_lf^�]_~�p_eSh�cSp¦� ª ]_lf� �Fcfg z g ­ hap���g z q�p z � ]�bip����SeShd] ¥
hjnvp�lR´T]�lf��p�l1q�p z ��]_uvn��tnolfw�hjcfnv^EnolSq�p z ��]�hjnvp�lP]_lf��hacfg � gihacSpµ�1ef^`gt� hap���],6_g�hacfg��Sgtbtno^jnop�l
nolP] �fgtbinv^`nvp�lµ¥ hacfgip z g¡hanob"q z ]_� gi�Hp z 6¶·@r�cSg�p���g z ]_uouW^`x�^`hjgt� ]_�:]_�Shj^Vhjp hjcfg��Sx�l:]_� nv^j� p_q hacSg
gil-��n z p�lf� gtl³h"]�lf� hap°hjcfg�bdc:]_lfw_nvlfw°�Sgtw z gtgt^"p_qCbip�� � z p�� nv^`g�nol nohj^0btp�� ��p�lfgtl³hj^0~³x �fgibtnv��¥
nolfw �Sx�l:]_� nvb ]�uvuox �Fcfnobdc ]_�f� z p³]_bdc�hap z gilf�fg z nvlfw�] ^`g z �µnobtg�� z p���nv�Sgt^Fhacfg�~�gi^`h>uvn 6_gtuonvcfp�p��°p_q
]_bdcSnvgi��nolfw hjcfg�w z g ] hagt^mh�~�gtlfg¡{fh�q�p z hjcfg�^`��]�uvuvgi^`h z no^ 6¶·H��g��fp lfp_h z g
�-efn z g hac:] h hjcfg�^mxµ^N¥
hjgt�Jef^`gt^ g¡�µ�fuvnobtn�hE�fgtbinv^`nvp�lµ¥ hacfgip z g¡hanob�b ]_uobtefuv]�hanop�lf^0p_qH��] �µnv��]_u g��S��gtb¡hagi�*eShjnvuvn�hZx hjp ��]76�g
z efl³hanv� g��fgtbinv^`nvp�lf^���hacfg�^`x�^`hjgt� ��]�x©nolf^`hjg ]_��ef^`g hacSg �fgibtno^jnvp_lµ¥ hjcfgtp z gihjnvb�q�p z ��]_uon0� ] hanvp_lf^
hjp �Sgtbtno�fg�p�l���p_uvnvbinvgi^�]_lf�©��p�uvnobix�bdc:]_lfw_gt^t´��Fcfnvbdc©hacSgtl�] z g�ef^`gt�©hap�btp_���fnouvg�lfgi� bipµ�Sg
w�p��_g z lSnvlfw hacfg z gtuvg¡��]_l³hF~�gic:] �µnop z ^i·

5f·Fr�cfg�^`x�^mhagt�#��eS^`hsbtp�lS^jnv�Sg z ^jgiuvgtb¡hagi��btp_����p�lfgil-hj^shjp>~�g8q«]_uvuonv~fuog_´igi��gil�noqµnohTbie zjz gtl³hau�x z giw³] z �S^
hjcfgt� ]_^ h z ef^mhZ�@p z hac³x_´H]�lf�&��ef^mh�� p�lfn�hap z nohj^�p��Fl©]_lf�*btp�� ��p_lfgtl³h�~�gtcf]���nop z ^�hap1]_^`^je z g
hjc:]�h�hjcfg�w_p³]_uv^Vp_q8bip�� �feShd] hanvp_lf^�] z g z g ]_bdcSgt�R·0kZl hjcfg�g¡��gil-h"p�q�]�~ z g ]76-�fp��FlR´Rhjcfg�^mxµ^mhagi�
��eS^`hC{ z ^mh�ef���f]�hag�n�ha^�]_^j^`gt^`^j� gtl³ha^Hp_q�hjcfg�h z ef^`hZ�Hp z hjcfnvlSgt^j^�p_q�hacfgFbip����SeShd]�hjnvp�lf]_u z gt^jp_e z bigt^
gi���fuop�x�gt� ]_lf��hjcfgtl ^jgtuogtb¡h�]�l ]�uohag z l:] hano�_g"]_�f� z p³]_bdc�hap ]_bdcfnogi��nvlSw hjcfg"w�p³]_u ·
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r�cfgi^jg�bip�lf^`nv�fg z ]�hjnvp�lf^E� p_hjno��]�hag�]_l*] z bdcfn�hagtb¡hae z g�~�p_hjc�q�p z hjcfg p���g z ]_uvu8bip�� �feShd] hanvp_l:]_u gil³�µn z p�l�¥
� gtl³h ª y bihan���g"r z ef^mhE\P]�l:]_w�gi��gil-h ­ ]_lf��q�p z hacSg ]��f�fuvnob ]�hjnvp�l�^`x�^`hjgt� ^V�Fcfnobdc z efl��Fnohjcfnvl�noh"ª y e�¥
hap_lfp�� p�ef^ y �:]_�Shjno��g � e z ��no��]_~Suvg � x�^mhagt� ^ ­ ´��FcSnvbdc��@gF�fgi�fnvb¡h8nvl �5nvw�e z g0��·5r�cfgFgtl³��n z p_lf��gil³h�]_^C]
�Fcfp�uog@��eS^`h8bip�lf^`ha]_l³hau�x�bip�uvuogtbih ]_lf��]_l:]_u�x �ig �:]�ha]>q z p_��]>~ z p³]�����] z nogihZx p_q¶^jp�e z btgi^t´³nolfbtuoef�fnvlSw>hacSg
]_�f�Suvnvbt]�hanop�l ^`x�^`hjgt� ^t´fnol-h z ef^`nvp�l��fgihjgtbihjnvp�l�^mx�^`hagi��^i´f^`x�^mhagt� uvp�w�^i´µlSgihZ�Hp z 6 h z ] ��b0]_l:]_u�x �ig z ^t´Sg¡hab�·
r�cfg z gt^jeSuoha^�p_q8hacfgi^jg ]_lf]_uox�^jgi^EnvlSq�p z � ]©¨`r z ef^mh�\ p��fgtu ± ´R]°� z p�~:]�~fnvuonv^`hjnvb z gi� z gi^jgil-ha]�hanop�l1p_qChacSg

§



Monitoring trustworthiness

Rational Trust Manager

Trust Model

U(t(s),s,σ)
Task utilities

p(τ(s),σ)
Compromise 
probabilities

Task-level processing

Self-checking alerts

Compromise 
consequences

World 
Knowledge

Situation-focussed 
attention

� nvw�e z g��.2 y l 3���g z ��nvg¡�!p_q y b¡hano�_g"r z ef^`h�\P]_lf]_w�gt� gtl³h

h z ef^`hZ�Hp z hacfnolfgt^`^Hp_q�gt]_bdc�bip�� �feShd] hanvp_l:]_u z gt^`p�e z btgFnvl�hjcfg�gtl³��n z p�lf� gtl³h · r�cSgF]_�f�fuonvb ] hanvp_l�^`x�^mhagt� ^
ef^`g hjcfnv^>h z eS^`h"� pµ�fgiu5hjp�cSgtuv�1�Sgtbtno�fg��Fcfnobdc z gt^jp_e z bigt^"^jcfp_efuv��~�g�ef^jgi� hjp���g z q�p z � gt]_bdc���]¦�`p z
btp_���feµhd]�hjnvp�l:]�u ^`hjgt� �:nol��:] z hjnvbiefu|] z ´�hjcfgix�h z x�hap bdcfp�p�^jgEhacf]�h z gi^jp�e z btg"�Fcfnvbdc��Fnvuou ��] �µnv� n0�ig>hacSg
z ] hanvp�p_q@g¡�µ��gtbihjgt��~�gtlfg¡{fh�hap z nv^ 6¶·°r�cfnv^ ¨ z ]�hanop�l:]_u �fgtbinv^jnop�l ��]76-nolfw ± q«]_btnouvn�hZxPno^�� z p���nv�fgi�&]_^ ]
^`ha]_lf�:] z ��eShjnvuvn�hZxE�Fnohjcfnvl�hacfg gil³�µn z p�lS��gil-ht· r�cfg�]��f�fuvnob ]�hjnvp�l�^`x�^mhagt� ^C]_uo^jp0� p�lfn�hap z hacSg g¡�µgtbieShanop�l
p_qµhacfgin z p¦�Fl ��]��`p z btp�� ��p_lfgtl³ha^i´�bdcfgib 6�nolfw�hjc:]�h5g¡�µ��gibihjgt����p�^`hm¥Zbip�lf�fn�hanvp_lf^s] z gH]_bdcfnogi��gi�R· k qfhjcfgt^`g
btp_lf�fnohjnvp�lS^�q«]_nou8hap cfp_uv�R´ �Sn|]_w�lSp�^`hjnvb ^jg z ��nvbtgi^ ] z g�nvl³��p76_gt��hjp �fgihjg z ��nolfg�hjcfg°� p�^`h�uvn 6�gtu�x�b ]_ef^`g
p_q hjcfg"q«]_nvuoe z gi^>]�lf� hjcfg z gt~³x hjp��fg¡hag z � nvlfg"hacfg�� p�^`h>� z p_��no^jnvlSw �@] x�hap z gtbip¦�_g z ·>kZlP]_�f�fn�hanvp_l�hjp
uvp�b ]�uvn0�invlfw�hjcfg�q«]_nvuoe z g�´�hjcfg��fnv]_w�lfp�^mhanob ^`g z ��nobtgt^"bt]_l�]_uv^`p�nvlSq�g z hjc:]�hEeflS�fg z uox�nvlfw�gtuvgi��gil³ha^Ep_qChacSg
btp_���feµhd]�hjnvp�l:]�u nvlµq z ]_^mh z eSbihae z g"] z gEuvn 6�gtu�x�hjp cf]��_g"~�gigtl�btp�� � z p_��no^jgt��]�lf��hjcfgt^`g"�fgt�feSbihanop�lf^V] z g
q�p z � ] z �fgt��hjp�hacfgE� p�lfn�hap z nvlfw ]_lf��]�l:]_uox�^`nv^@bip�� ��p�lSgtl³ha^�p_qWhjcfgEgtl³��n z p�lf� gtl³h hjp�cfgtuo�°nvlSq�p z � nohj^
]_^`^jgt^`^j� gtl³ha^�p_qHh z ef^mhZ�@p z hacSnvlfgi^j^t· � nvl:]�uvuox_´ c:] ��nvlSwP]_bibtef��efu|]�hjgt� ^je � binvgtl³h gi��nv�Sgtlfbig_´5hjcfg ��p_lfn�¥
hap z nvlSw�]_lS��]_l:]_u�x�^jnv^�^`x�^mhagt� ^ ��] x �fgtbinv�fgVhac:]�hHnohHnv^�uvn 6_giuox�hjc:]�h ^`p�� g z gt^jp_e z big0c:]_^i´µnol�q«]_b¡h ´�~�gigtl
btp_��� z p�� nv^jgi�R· r�cSnv^C�FnvuvuSc:] ��g0]�l�nv� � gt�fnv]�hag no���f]_bihCn�q�hjcfg z gt^`p�e z big�no^H~�gtnolfw"ef^jgi��hap ��g z q�p z � ]
btp_���feµhd]�hjnvp�l��Fcfnobdc �Hp�efuo��~�gF�:]_��]_w�gi��~-x�hjcfgF^j��gtbino{:b�q�p z �,p_q�btp�� � z p_��no^jg �³nol�^jefbdc�b ]_^`gt^i´µhacSg
� p�lfnohjp z nolfwV]_lf��]�l:]_uox�^`nv^sbtp�� ��p_lfgtl³ha^sh z ]_lf^j� noh0¨j]_uv] z � ^ ± nol-hjp�hacSg z eSlflfnvlSw0]_�f�Suvnvbt]�hanop�lR´¦b ]�ef^jnolfw
nohHhap ]_~f]_lf�fp�l�n�ha^@�Hp z 6°]_lf��hjp�nv� ��gi�fn|]�hjgtu�x�nvlfn�hanv]�hag z gibtp���g z x�g C p z ha^i·030qsbip�e z ^`g_´¶]�� p�lfn�hap z nvlfw
^`x�^mhagt� �Fcfnobdc�h z ]_lf^`��n�ha^"^jefbdc&]_u|] z ��^Ehjpµp�q z g���eSgtl³hau�x�no^Ehacfg btp�� �feSha]�hanop�l:]_u g
�-efno��]_uogtl³h p_q hacSg
^jcSgt�fcfg z ��~�p�x �Fcfp�b ]�uvuvgi� ¨m�Hp�uoq ± hap�p�p_q hagil �shjcfg ^`x�^`hjgt� ]_w�]_nvl1ef^`gt^ z ]�hjnvp�lf]_u �fgibtno^jnvp_lµ¥Z��]76-nvlfw
q«]_binvuvn�hanogt^Hhjp �fgtbinv�fgE�Fcfg¡hacfg z hjcfg"btn z btef� ^`ha]_lfbigt^�� ] zjz ]�l-hFhjcfnv^�bdcfp_nvbtg�·
r�c-ef^Ehacfg ]_�S�fuvnob ]�hjnvp�l ^`x�^`hjgt��q�p z ��^�]�hanow�c³h0q�gtgi�f~:]_b 6 bip�l³h z p�u uopµp�� �Fcfp�^jg�w_p³]_u no^�hap�w_e:] z ¥

]_l³hagig�hacfg ~�gi^`h���p�^j^`nv~fuog�� z p�w z gt^`^Ehap�� ] z �f^�� z p���nv�Snvlfw�hacSg ^`g z �µnobtgi^�hjcfg ]_�f�fuonvb ] hanvp_l nv^Enol-hjgtlf�Sgt�

?



hap�� z p���nv�Sg hap�nohj^>ef^`g z ^ ª«n · g�·o´¶hacfg�]_�f�fuonvbt]�hanop�lf^F] z g y eµhap�lfp_��p�eS^ y �:]_�Shjno��g � e z �µn���]_~fuvg � x�^`hjgt� ^
¨ y>yE�f� � ^ ±³­ ·8r�cfg>btp�� �feSha]�hanop�l:]_u:nolSq z ]_^mh z efbihje z g>]_uv^`p�q�p z � ^@]"q�gtgt�S~:]_b 6 btp�l³h z p�u¶uvp�p�� �Fcfp�^jg�w�p³]_u
nv^8hjp���]_nvl³hd]�nvl ]_l�]_btbie z ]�hjg�]�^j^jgi^j^`��gil-h p_q hjcfg>h z ef^mhZ�@p z hacfnolfgt^`^@p_q hacfgVbtp�� �feSha]�hanop�l:]_u z gt^`p�e z btgt^��
hacSnv^s]_^j^`gt^`^j� gtl³h8b ]�l hacSgtl�nolSq�p z � hacfg@]_�f�fuonvbt]�hanop�lE^`x�^`hjgt� ^
� �fgtbinv^`nvp�l���],6�nolfw>]_lf��^`gtu�q|¥Z� p�lfnohjp z nolfw
�Fcfnobdc°nvl hae z l�cfgiuv�f^�nvlµq�p z � hjcfg�uop�lfw�¥ hag z � ]_^`^jgi^j^j� gtl³hj^ p_qRh z ef^mhZ�@p z hacfnolfgt^`^"ª y bihjno��gVr z ef^mhF\P]_l�¥
]_w�gi��gil³h�¨ y rV\ ±-­ ·
r�cfnv^���nv^`nvp�l�uog ]_�f^�eS^Fhjp q�p�bteS^�p�e z gUC�p z hj^Fnvl�{f��g"��]¦�`p z ] z g ]_^U2
��·>\ p��fgiuv^�p_q5r z ef^`h�]_lf� � p�� � z p_��no^jg
�µ·V�sg z ��gihje:]_u y lf]_uox-hanob"\ p�lSnohap z nvlSw
9S· y eShap�lSp���p_ef^ y �:]��Shan���g � e z �µn���]_~fuvg � xµ^mhagi��^
5f·V�V]�hanop�l:]_u �0gtbinv^jnop�l�\P]76-nolfw nvl�] r z eS^`h`¥Z� z n���gtl �8l³��n z p_lf��gil³h
§µ· y hagi^`hj~�gi���Fn�hacfnol��FcSnvbdc�hap g¡�µ��g z no��gil³hV�Fn�hac�hacSgt^jg�btp_lfbtgi�Sha^
r�cfgt^`g°] z g ]_^Ep�q z gt^jgt] z bdc*] z g nol-hjnv��]�hagiuox z giu|]�hjgt�1hap�hZ�Hp p�q@p�e z p�lfw�p�nolfw z gi^jgt] z bdc�gUC�p z hj^ ] h

\ kZrE· r�cSg°{ z ^mh�� z p¦�`gtbiht´8hacfg���x�l:]_� nvb��0p���]_nvl y�z bdcfnohjgtbihje z gi^ ª �E� yE­ � z p �`gibih ´Cno^��fg¡��gtuop��fnolfw
hacSg z efl³hano��g�] z bdcfnohjgtb¡hae z ]_u�q�g ] hae z gt^�]_lf�/hacfg��fg¡��giuvp��f� gtl³h�gtl³��n z p�lf� gtl³h�q«]_btnouvn�hanvgi^�lSgtgt�Sgt� hjp
^jeS�f��p z h�^`gtu�q|¥N]_�:]��Shan��µn�hZx�·�r�cfg°^`gtbtp_lf��� z p¦�`gtbiht´ hacfg°\ p�lfn�hap z nvlfwS´ y l:]_uox�^`nv^t´ ]_lf�&kZl³hag z � z giha]�hanop�l
rspµp�u y�z ^`gtl:]�u�ª \ y kZr y0­ ´:nv^@�fgi�_gtuvp_�fnvlfw�hjcfgEnvlSq z ]_^`h z efb¡hae z gElfgtgi�fgt��q�p z ��g z ��g¡hae:]_u ´:]_l:]�uox-hanob_´f]�lf�
]_�:]��Shan���g�� p�lfn�hap z nvlfwS· 8>p��Hgi��g z ´ClfginohacSg z p_q�hacfgi� c:]_^�^`pPq«] z ��]��fg�n�h�] btgtl³h z ]_u�btp�lSbtg z l&hac:] h
hacSg z gF] z g ��]_uvnobtnop�ef^5]_w�gtl³hj^8btp�� � z p_��no^jnvlSw z gt^jp_e z bigt^t´µ]_u�hacfp�eSw�c�hacSgV\ y kZr y � z p¦�`gtbihCno^ bte zjz gil³hauox
g¡�µ�fuop z nolfw ]_�f�fuonvb ] hanvp_lf^ nvl hacSg>kZlSq�p z ��]�hanop�l y ^j^`e z ]�lfbtg>�fp���]_nvlR·5r�c-ef^@gt]_bdc°p_q�hacfgi� lfgtgi�f^Hhjp�~�g
g¡��hjgtlf�fgi�Phap�{fh��Fn�hacfnol�hacfg"btp_l-hjg¡��h>p_q y bihjno��g"r z ef^mh�\P]_l:]_w_gt� gtl³h ·

�*g gilf�1hacfno^E^jgtb¡hanop�l1�Fnohac�~ z nvg¡qH^`ef~µ¥ ^jgtb¡hanop�lf^"�fgt^`b z nv~fnolfw�g ]_bdc p_q�hacfgi^jg�{f�_g ��]¦�`p z ] z gt]_^Ep_q
�Hp z 6¶· �*gE�Fnouvu hjcfgtl z g¡hae z l�hjp gt]_bdcPp�q5hjcfgt^`g�hjp��fnvbi^�nvl�� p z gE�fg¡hd]_nou ·
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r z ef^mh@]�^j^jgi^j^`��gil-hj^@lfgibtgi^j^a] z nvu�x�nvl³�_p�uo�_gV��]_l³x��fno��gilf^jnop�lf^8]�uvp�lfwE�Fcfnobdc�]E^mxµ^mhagi� b ]_l ~�g�h z ef^mhagt� ´
^jnolfbtgF]E^mxµ^mhagi� ��now�c³h ~�g h z eS^`hagi� q�p z p�lfg�p���g z ]�hanop�l�ª«�Sgtuvn���g z x�p�q ]E� gt^`^a]_w�g ­ ~feShClfp�h8q�p z ]_lfp�hacfg z
ª«� z no��]_b¡x�p_q�hacSgV� gt^`^a]_w_g ­ ´µ]_lf� � nvw�c³h8~�g�h z ef^`hjgt���Fn�hac p�lfg�hZx���gVp�q nolSq�p z ��]�hjnvp�l�~SeShClfp_hH]_lfp�hacfg z
ª ]�^Vnol�^jgtbie z n�hZx�btuv]_^j^`no{:bt]�hanop�l�^`x�^mhagt� ^ ­ ·

�*g��fuv]_l hap©�fg¡��giuvp�� � z giuvno��nol:] z x©h z ef^mh`¥Z^mhd]�hjg1��p��fgiuv^H�-efnob 6�u�x�´>~feSh���nvgi� �fg¡��gtuop��f� gtl³h�p_q
� pµ�fgiuv^Tq�efuvu�x"]_�fg��-e:]�hagHhap>hjcfg@ha]_^ 6�]_^ ] z gi^jg ] z bdc�hap_�fnvbChac:] h �Fnvuou z g���eSn z gH��p z gHhjnv� g_· �:p z ��]_uon0�tnolfw
h z ef^`hm¥Z^mhd]�hjg�� p��fgtuo^ ]_uv^`p z g
�-efn z gt^ ]�u|]_lSw�e:]_w�g�q�p z ��]76-nolfw�]_^j^`g z hanvp_lf^ ]_~�p_eSh�h z ef^`h�^`ha]�hagi^t´ ]�lf�
z gt]_^jp_lfnvlfw�]_~�p�eShCh z ef^mhH� p��fgtuo^ z g���eSn z gi^Hg C gibihjno��gV� gihacSpµ�f^ q�p z g¡��]_uve:] hanvlSw0hacfgi^jgV^`hd] hagt� gtl³hj^t·���g
�Fnvuou�lSgtgt��hjp�~�p�eSlf��hacfgEuv]_lfw�e:]�w�g0]_~�p���g0hjp�gtlf^`e z gEq�g ]�^jnv~Suvg�bip�� �feShd] hanvp_lf^t´S]_lf��~�p�eflf��noh@~�giuvp��

;



hap gtlf^`e z g>noh�� z p¦��no�fgt^Chacfg>lfgtbigt^`^a] z x�eShjnvuonohZx�·sr�cfg z g0] z gVp�~³�µnop�ef^ z giu|]�hjnvp�lf^ hjp��0p � ��gt]_^je z gt^Chac:] h
lfgigt� hjp ~�gEhd],6_gtl�nvl³hjp�]�btbtp_efl³h ·

�*g �Fnvuou g¡�µ�fuop z g �@]�x�^ p_q bdc:] z ]_b¡hag z n0�invlfw ]_lf� btp���~fnvlfnolfw�hacfg h z ef^`h���]_l:]_w_gt� gtl³h�� z p_hjpµbip�uv^
�Fnohjc p_hjcfg z � z p_hjpµbip�uv^i´�q�p z g¡�S]_� �fuvg�´�� n��µnolfw�� z p_hap�btp_uv^Fq z p����0efp z ef� �Fn�hacPh z ef^mhE� pµ�fgiuv^i·�r�cfno^
]_uo^jp z g
�-efn z gi^H�fg¡��giuvp��fnolfw���p��fgtuo^Cp_q hjcfgVh z ef^mh@� z p���g z hanvgi^Hp�qR� z p_hap�btp�uo^�]_lf� p_qR� z p_hap�btp_u�bip���~fnol:] ¥
hanop�l���g¡hacfp��f^t·�kZl ^jp�� g�b ]_^`gt^t´�btp_��~fnvlf]�hanop�lf^Fp_q � z p_hjpµbip�uv^F��]�x�~�g���p z gEh z eS^`hZ�Hp z hjc-x�hacf]_lPhacSg
� z p_hap�btp�uo^�~�ginvlfw�bip���~fnolfgt� ·
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r�cfg�^`btgtlf] z nop nouvuoef^`h z ]�hjgt^ hjc:]�h�~Sefnvuo�fnvlfwP] h z eS^`h � pµ�fgiu@nol-�_p�uo�_gt^�� p z g�hac:]_l �`eS^`h �fg¡hagtb¡hanolfw ]_l
nvl³h z ef^`nvp�lR·�kZlf�fgigt�R´ �Fc:] h��@]_^�no����p z hd]_l³h��@]_^°]�hagt� �fuv]�hag�p_qE]_bihjno��nohZx��f]�hjhjg z lS^�bip�lf^jno^`hjnvlfw p_q
^jg¡��g z ]_uThagi����p z ]�u z gtw_nvp�lf^U2��5n z ^mhFhacfg z g"� ]_^�] ��g z nvp���p_qC]�h`hd]_b 6-^�ª«�:] z hanobtefuv] z u�x°�:]_^`^`�Hp z �P^jb ]�lf^ ­ ·
r�cfgil hacSg z g"�@]_^�] ¨-�-efnogt^`btgtl³h���g z nvp�� ± ·8r�cSgtlPhjcfg z g"�@]_^>] ��g z nvp���p_q nolfb z g ]_^`nvlfw �fgiw z ]��:]�hanop�l�p_q
^jg z ��nvbig_· � nol:]_uouox�´ hacfg z g��@]_^@]"uvg¡��giuvnvlSwEp7C�p_q�hacfgF�fgiw z ]_�f]�hanop�l�~feShH]�hChacSgVg��µnv^`hjnvlfw"cfnow�c uvg¡��gtu ·P��g
b ]�uvu ^`efbdc ]�hagt� ��p z ]_u��:]�h`hag z l�]�¨mh z gtlf��hjgt� �fu|]�hjg ± ·5kZl�p�e z � z gi��nvp_ef^ �@p z 6��HgEc:] ��g"�fg¡��gtuop���gt��]
z gi� z gi^jgil-ha]�hanop�lPuv]_lfw�ef]_w�g0q�p z h z gtlS� hagi���Su|]�hjgt^F]_lf��hap�p�uv^Hq�p z p�lfuvnolfgE� p�lfnohjp z nolfw�]_lS�P]_lf]_uox�^jno^�p_q
�:]�ha]�^`h z g ]_� ^F^jp�]_^�hap z gibtp�w_lfn0�igEnvlf^mhd]_lfbigt^Vp_qsh z gilf��hagt� �fuv]�hagi^�nvl�hacfg"^mh z gt]_��·
r�cfg w�p³]_u5p_q@�5g z ��g¡hae:]�u y l:]�uox-hanob \ p�lfn�hap z nvlfw�nv^�hjp ]�^j^jgi^j^"hacfg�h z ef^mhZ�@p z hacSnvlfgi^j^�p_qChacfg�bip�� ¥

�feSha]�hanop�l:]_u z gi^jp�e z btgi^�nvl	hjcfg1gtl³��n z p�lf� gtl³h ·#r�cfno^°nvl hje z l z g
�-efn z gt^�ef^°hjp&��]76_g1gi^`hano��] hagt^�p_q
hacSg uon 6�gtuvnocfp�pµ��hac:]�h�] z gt^jp_e z big�c:]�^�~�gtgil�bip�� � z p�� nv^`gt�1nol�]��:] z hanobtefuv] z �@] x�·/�*g ~�gtuonvgi�_g�hac:] h
h z gtlf�1hjgt� �fu|]�hjgt^ z gt� z gt^jgil³h�]°lfgibtgi^j^a] z x�hap�p�u5q�p z �fp�nolfw�^jpf· �*g�nol-hjgtlf�1hjp��Sgi��giuvp�� ]�uvno~ z ] z x�p_q
h z gtlf��hagt� �fuv]�hagi^Chjc:]�hHbtp z`z gi^j��p�lf��hjp�]"�_] z nvg¡hZx p_qRbip�� � z p�� nv^`gt^Cp_qWbip�� �feShd] hanvp_l:]_u z gt^jp_e z bigt^t·T3�q
btp_e z ^`g_´RhacSg�p���g z ]_uvu5��] habdcfnolfw°p_q8h z gtlS��hjgt� �fu|] hagt^>�fgt��gtlS�f^"p�lPhap�p�uo^>�Fcfnobdc1b ]_l��fg¡hagtb¡h"��g z nopµ�f^
p_qseflfn�q�p z � ~�gtc:] ��nvp z ª«g�· wS·o´feSlfnoq�p z ��u�x nvlfb z gt]_^jnolfwf´�btp�lf^mhd]_l³ht´:p�^jbinvuvuv]�hanolfw�]�h�bip�lf^`ha]_l³h�q z g���eSgtlfb¡x ­ ·
��g nvl³hagilf��hap z gi{flfg�]�cfnow�cfu�x g���hagtlS^jnv~Suvg ]�lf����p��fefuv] z n��tgi��] z bdcfnohjgtb¡hae z g q�p z p_e z � p�lfnohjp z nolfw�hap�p�uv^
�Fcfnobdc��FnouvuR]�uvuvp�� ] ~ z p³]�����] z nvg¡hZx�p_q5^jefbdc�hap�p�uv^@hjp ~�g"nvl³hjgtw z ]�hagi�R·
r z gtlf� hagi���fuv]�hagi^"] z g�lSgtbtgi^j^j] z x_´ ~feSh�lfp�h"^je � btnogtl³h nvl1hacfgi��^`gtu���gt^i·2��g ]_uo^jp�lfgtgi��hjp���]76�g

nvlµq�g z gilfbtgi^E]_~�p�eSh>hacfg�q«]_bihje:]_us^jnohje:]�hjnvp�lP]�h0c:]�lf�©ª«g�· wS·o´ ] z g nvl³hag z l:]�hjnvp�lf]_uWhagtlS^jnvp_lf^ z nv^jnolfw � ­ ]�lf�
]_~�p�eSh>hacfg�nol³hagtl³hjnvp�lf^i´W]_lf�1^mhd]�hjgt^0p�qH� nvlS�Pp_q�^jnow�lfn�{:b ]_l³h��fu|] x�g z ^ ª�g_· wf·�´ �@p_efuv�1n�h0~�g�uvn 6_gtu�x�hac:] h
hacSgix*] z g�h z x�nvlSwPhap1] hjhd]�b 6�� g � ­ · y uvu�p_q�hjcfgt^`g�nvlSq�g z gtlSbtgt^�nvl³��p�u���g�hjcfg°bip���~fnolfnvlfw p_qFgi��no�fgtlfbig
hap�� z p���nv�Sg�]_^`^jgi^j^j� gtl³hj^Ep_q hacSg�uvn 6_giuvnvcSpµp���p_q big z hd]_nolP� z p���p_^jnohjnvp�lS^t·�¢ ] x_gt^jnv]_l lfg¡hZ�@p z 6-^E� z p���nv�Sg
] btp�l³��gilfnvgil³h0q�p z ��]_uonv^j� q�p zFz gi� z gi^jgil-hjnvlfw°]_lf� z g ]_^`p�lfnolfw �Fn�hac ~:]_^jnob"� z p�~f]_~fnvuonv^mhanvb�nvlSq�p z ��] hanvp_lR·
��g�c:] ��gEuop�lfw�g¡�µ�fuop�nohjgt�°^`efbdc���p��fgiuv^�nvl�� gt�Snvb ]�u��Sgtbtno^jnop�lµ¥Z��]76-nvlSw � z p�~fuogt� ^@]_lS���Fnvuou:ef^jg�hjcfgt�
nvl�g��µhjgtlf�Snvlfw h z gtlf��hagi���fuv]�hagE� p��fgtuo^�]_^Flfgtgi�fgt� ·
30e z ^jbigtl:] z nvp�nouvuveS^`h z ]�hagi^Hhjc:]�h�� p�lfn�hap z nvlfw ��gibdc:]_lfno^j� ^ ��ef^mhF~�g0bt]_�:]_~SuvgEp_q5]_^`^jnv� nvuv]�hanolfw"nvlµ¥

q�p z ��]�hjnvp�l"q z p_� ]�~ z p³]_����] z nvg¡hZx�p_q¶nolSq�p z ��]�hjnvp�l�^jp_e z bigt^8nvlSbtuveS�fnvlfw>kZl³h z eS^jnvp_l �0gihagibihjnvp�l�^mx�^`hagi��^i´
^jgiuoq|¥ ��p�lSnohap z nvlSw°~³x hjcfg°]��f�fuvnob ]�hjnvp�l1^mx�^`hagi� ´ ^`x�^`hjgt� uvp�w�^i´5lSgihZ�Hp z 6�h z ]�� b�]_lf]_uox7�tg z ^i´ gihjb_·I��g
nvl³hjgtlf�	hjp&b z g ]�hjg1]*cfnow�cfu�x©��p��fefuv] z n��tgt��]_lf�	g¡��hagilf^jno~fuvg1] z bdcfn�hagtb¡hae z gPq�p z hacfgP�:]�hd]¦¥Zbtp_uvuvgibihjnvp�l

>



��p z hjnvp�lf^�p�q p�e z ��p�lSnohap z nvlSw�^`x�^`hjgt��·
r�cfg�� z nolfbtno�:]_uVw�p³]_u>p_q�p�e z \ p_lfnohjp z nolfw&]_lS� y l:]_u�xµ^`nv^�hjpµp_uv^°no^�hap 6�gtgt�/hacSg1r z ef^`h \ p��fgiu

bte zjz gil³h · 8Vp��@g¡��g z ´s�FcSgtl1hacfgi^jg�hap�p�uo^�c:] ��g ]_bdcSnvgi�_gt��]°cfnvw_c �fgtw z gtg p_qCbip�lS{:�Sgtlfbig hjc:]�h"]°bip�� ¥
� z p���no^jg�c:]_^�p�btbie zjz gt�R´8hacSg°��p_lfnohjp z nolfw�]_lf�©]_l:]�uox�^jno^�^`x�^mhagt� ��ef^`h�w�gtlfg z ]�hjg�]_l©]_uv] z �J�FcSnvbdc
��]�x�uog ]_� bte z`z gil-hjuox�g¡�µgibteShjnvlfw�]��f�fuvnob ]�hjnvp�l�bip�����p�lfgil³ha^>hjp z p�uvuo~:]_b 6�]_lS� ]�h`hagt� �ShVhap�ef^jg�]_uohjg z ¥
l:]�hjno�_g ^mh z ]�hagiw�nvgi^"]_lf� z gt^`p�e z btgt^i· �0gtbtno�fnvlSw°�Fcfgtl hap�w�gtlSg z ] hag ^jefbdc*]_l ]_u|] z ��no^0lfp_h"h z no��nv]_u �Rn�q
noh>nv^V�fp�lSg�hap�p�uonv~�g z ]�uvuox�hacfgil1]_�f�Suvnvbt]�hanop�lf^��FnvuouTlfgi�_g z w�g¡h0ef^`giq�efus�@p z 6��fp�lfg�]�^>hacSgix ^jg z ��nvbtg�]_l
gtlS�fuvgi^j^�^mh z g ]_� p_qC]�u|] z ��^i·@k q8n�h�no^V�Sp�lfg hjpµp btp_lf^jg z ��]�han���giuox�´¶hacSgtl1]_�S�fuvnob ]�hjnvp�l�btp_����p�lfgil-hj^V�Fnouvu
~�g btp z`z ef�µhagt� · r�cfg��fgibtno^jnvp_l�hap0^`p�eflf��hjcfg�]_uv] z �!��ef^`h ~�g ~f]_^jgi��p�l�]0�fgibtnv^`nvp�l�hacfgip z g¡hanob�]_l:]_u�x�^jnv^
p_qshacfg"g��S��gtb¡hagi� ~�gilfgi{Sh�]�lf� z nv^ 6�^V]_^`^jp�btnv]�hagi���Fn�hac z ]�nv^jnolfw ]_l ]_u|] z ��·
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y eµhap�lfp_��p�eS^ y �:]_�µhano�_g � e z ��n��_]�~fuvg � x�^mhagt� ^ c:] ��g�hacfg�w�p³]�u p_q�]_�:]_�Shjnvlfw1hjp�hjcfg���] z nv]�hanop�lf^�nol
hacSgtn z gil-��n z p�lf� gtl³h�^jp*]_^ hjp z gtlf�Sg z ef^jg¡q�efu>^`g z �µnobtgi^�eflf�Sg z ]_uvu�bip�lf�fn�hanvp_lf^t·�kZl�hacSg bip�l³hag¡��h�p_q
kZl³h z ef^jnop�l�r5p�uog z ]_lfbtg�´µhjcfnv^ � g ]�lf^@hacf]�hFef^jg¡q�efuR^`g z ��nobtgt^F��eS^`h�~�gE� z p���nv�Sgt��gi�_gtl��Fcfgtl�hacSg z gEcf]��_g
~�gtgtl�^jeSbtbtgi^j^mq�efu nolSq�p z ��]�hjnvp�l�]�hjha]_b 6-^t·
y�y0�f� � ^8]_bdcfnogi��g ]_�:]_�Shjno��nohZx"nol hZ�Hp��@]�x�^U2 � n z ^`ht´ hjcfgix nvlfbiuvef�SgH��]_l³x ]_uohjg z lf]�han���g�nv� �fuvgi��gil-ha] ¥

hanop�lf^8p_q�hacfgF��]¦�`p z bip����SeShd]�hjnvp�lf]_uS^mhagt�S^t´�g ]_bdc�p_q��FcSnvbdc°]�bdcfnvg¡��gt^ChacSg>^j]_��g�w_p³]_u:~feSh�nol �Sn C�g z gil³h
�@]�x�^i·P¢@g¡q�p z g�g ]_bdc*^`hagi�&nv^ ]_b¡hae:]_uouox1nolfnohjn|]�hjgt�R´Whjcfg�^mx�^`hagi� { z ^`h�]_^j^`gt^`^jgt^��FcSnvbdc&p_q@hacfgi^jg°� p�^`h
]_�f� z p�� z n|]�hjg"nvl�uvnvw_c-hVp_q5�Fc:]�h�nv^ 6-lfp��Fl�]_~�p_eShFhacfg gtl³��n z p_lf��gil³h ·�kZl hjcfg � e z ��no��]_~Snvuvn�hZx°bip�l³hag¡��ht´
^jeSbdcP�fgibtnv^`nvp�lS^V��ef^`hF~�g z ]�hjnvp�l:]�u �fgibtnv^`nvp�lS^ z pµp�hagt��nol�hjcfg"r z ef^`h�\ p��fgiu ·
r�cfg�^jgtbip�lf��� ] x�nvl°�FcSnvbdc�hacfg�^`x�^`hjgt� ]_bdcSnvgi�_gt^>]_�:]_�µhano��n�hZx°nv^�~³x�lfp�hanvbinvlfw��FcSgtl�noha^�bip�� ��p�¥

lfgil-hj^�q«]�nvuµhjp�]_bdcfnvg¡��gFhacfgFbip�lf�fn�hanvp_lf^ z giuvnogt� p�l ~³x p_hacfg z ��p��fefuogt^i´³nvlfn�han|] hanvlSw��fnv]_w�lfp�^mhanob_´ z p�uvuo~:]_b 6
]_lf� z gtbip¦�_g z x�^jg z ��nvbigt^t·#r�cfno^°�fgi��gilf�f^�p�l�g C gibihan���g1� p�lfn�hap z nvlfw p_q"^`x�^mhagt� ��g z q�p z ��]�lfbtg1]�lf�
h z ef^`hZ�Hp z hacfnolfgt^`^0�Fcfnvbdc nol hje z l z g
�-efn z gt^�]�^`h z efb¡hae z gt� ��nvg¡�#p_q hjcfg�^`x�^mhagt� ]_^>�fgtbip�����p�^`gt�1nvl³hjp
� pµ�feSuvgt^i´ hap_w�gihjcfg z �Fnohjc hagiuvgtp_uvp�w�nob ]_u5]_lflSp_hd]�hjnvp�lS^�hac:] h"nv�fgil-hjnoq x � z g z g���eSnv^jn�hagi^t´T��p_^`h`¥ btp�lS�fnohjnvp�lf^
]_lf�©nol-��] z n|]_l³h�btp�lf�Snohanop�lf^�p�qVhjcfg�� pµ�feSuvgt^i·�r�cSgt^jg�hjgtuvgip�uvp_w�nvbt]_uH� p��fgtuo^�]_uo^jp1nvlSbtuveS�fg°uvnol�6-^��fg�¥
^jb z no~fnvlfw cfp�� hacfg���p�^mh`¥ btp�lf�Snohanop�lf^"p_q hjcfg�� p��fefuvgi^ nol³hag z ]_bih hapP]_bdcfnvg¡��g�hjcfg�w_p³]_uv^�p_q hjcfg°��]_nvl
^`x�^mhagt� ]_lf�*hjcfg�� z g z g
�-efno^jnohjgt^ p_qF��p��fefuogt^Eq�e z hacfg z �fp��Flf^mh z gt]_��· ��g°] z g°]_u z g ]��Sx1�@p z 6-nvlfwPp�l
�fg¡��gtuop��fnolfw ]�u|]_lfw_e:]_w�g�q�p z�z gt� z gt^`gtl³hanolfw hagtuogtp�uop�w�nob ]_u�]_lflSp_hd]�hjnvp�lS^t´f]�lf��p�l�hagtbdcSlfn0�-efgi^Vq�p z ef^jnolfw
hacSgt^jg ]_lflSp_hd]�hjnvp�lS^@hap�]_eShjp���] hanvbt]_uvu�x btp�lS^`h z efbihV� p�lfn�hap z ^@hac:] h>cSgtuv��]_^`^jgi^j^�� z p���g z q�eflSbihanop�lfnolfwf·
\ p��fgtu ¥Z~:]_^`gt� �fn|]�w�lfp�^mhanvb�^jg z ��nvbtgi^ �Su|] x�] 6_g¡x z p�uog�nvl ]_l y�yE�S� � ^ ]_~fnouvn�hZx�hjp z gtbip���g z q z p���]

q«]_nouve z g_· r�cSnv^�nv^��Sp�lfgE~³x�� z p¦��no�fnvlfw���p��fgtuo^ lfp_h p�lfuox�p_qThacfgEnol³hagtlS�fgt��~�gic:] ��nvp z p�q ]�bip�����p�lfgil³h
~feSh�]_uo^jp p_q0n�ha^ uvn 6_gtu�x*q«]_nouve z g���p��fgi^t·	r�cSgt^jg ]_�f�fuonvb ] hanvp_lµ¥Zuv]�x_g z � p��fgtuo^ ] z g�uvnol�6_gi��hjp�� pµ�Sgtuv^
p_q�hjcfg�~�gic:] ��nvp z p_qFhacfg°bip�� �feShd] hanvp_l:]_uCnvlSq z ]_^`h z efb¡hae z g°p�l&�Fcfnobdc�hacfg�]��f�fuvnob ]�hjnvp�l btp_����p�lfgil-hj^
g¡�µgibteShjg_· y w³]_nvl©hacSgt^jgPnvlfbiuvef�fg�� pµ�fgiuv^ ~�p�hac	p�qEg¡�µ��gtbihjgt� ]_lf��btp�� � z p���no^jgi�	~�gtc:] ��nvp z ·/r�cfg
�fnv]_w�lfp�^mhanob hd]_^ 6 hjcfgtl�nv^8hap nv�fgil³hanoq x�hacfgV��p_^`h�uvn 6_gtu�x�^jg¡h@p�qR^jeSbdc���p��fgtuo^ �Fcfnvbdc�nv^�btp�lS^jnv^mhagil-h��Fnohjc

�



hacSgVp_~f^jg z ��gi��~�gic:] ��nvp z · r�cfno^�cSgtuv�S^�hjcfgV]_�f�fuonvb ] hanvp_l��fgtbinv�fgFcfp�� hjp z gtbtp��_g z q z p�� hjcfgFq«]_nvuoe z g�]�lf�
z gi^`hjp z g"lfp z ��]�u�q�eflfb¡hanop�lfnvlSwf· k hV]_uo^jp�� z p¦��no�fgt^�g¡�µno�fgtlSbtg"hap�hacSg�p��_g z ]�uvuR� p�lfn�hap z nvlfw gtl³��n z p_lf��gil³h
]_~�p�eSh�hjcfg0h z ef^`hZ�Hp z hjcfnvlSgt^j^Vp_qshacfgEeSlf�fg z uox�nvlSw bip�� �feShd] hanvp_l:]_u z gt^`p�e z btgt^i´¶�:] z hjnvbiefu|] z uox �Fcfgil hacSg
� p�^`hFuon 6_giuox��fn|]�w�lfp�^`nv^�nv^ hjc:]�hFp�lSg�p�q5hjcfg z gt^`p�e z btgt^>c:]_^F~�gtgtl�btp_��� z p�� nv^jgi�R·
kZl�]_�S�fnohjnvp�lEhapVbtp_����p�lfgil-h5^jgiuvgibihanop�l ]_lf���Sn|]_w�lSp�^jno^W^jg z ��nvbtgi^t´_hjcfg y eShjp�lfp�� p�ef^ y �f]_�Shan���g � e z ¥

��no��]_~fuog � x�^`hjgt� ^5nolSq z ]_^mh z efbihje z g�� z p���nv�Sgt^s]F��] z nvg¡hZxEp_qfp�hacfg z ^`g z �µnobtgi^ nvlSbtuveS�fnvlfw z p�uvuo~:]_b 6�� z gtbtp��_g z x
]_lf� z gi^jp�e z btg ]_uouvp�b ]�hjnvp�lR·
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��g�]_^`^jgi^j^�^mxµ^mhagi� h z ef^mhZ�@p z hacfnolfgt^`^�]_lf�*��g z q�p z ��]_lSbtg ]_btbip z �Snvlfw�hap�hacfg h z eS^`h�]_lf�*hjgtuvgip�uvp_w�nvbt]_u
� pµ�fgiuv^8nol p z �fg z hjp ��]76�gV�Sgtbtno^jnop�lf^�]_~�p�eShCcfp�� hjp�]_uouvp�b ]�hjg@bip����SeShd]�hjnvp�lf]_u z gi^jp�e z btgi^t·8rsp gilf^je z g
hacf]�h�hjcfgt^`g°�fgtbinv^`nvp�lf^ z gi� z gi^jgtl³h ]Pw_pµp��*~:]�^jnv^�q�p z ^mx�^`hagi� p���g z ]�hanop�lR´T�@g��FnvuvuC�fg¡��giuvp����fg¡hd]_nouvgi�
�fgibtnv^`nvp�l�¥ hacSgtp z gihanob ��p��fgtuo^"p_q h z ef^`hZ�Hp z hacfnolfgt^`^t´8^jeS^j�fnobtnvp_lR´ ]�lf� z gtu|] hagt��btp�lSbtgt�µha^�]_^ ]_�f�Suvnvgi� hjp
nvlµq�p z ��]�hanop�l ^`x�^`hjgt� ^F]_lf�°hjcfgtn z btp_����p�lfgil-hj^t·8r�cfgi^jg"� pµ�fgiuv^C�Fnvuou z gtuv]�hag>lfp_hanop�lf^H^jefbdc�]_^�] hjh z ]_b¡¥
han���gilfgt^`^ p_q¶]V^`x�^`hjgt��]_^ ]Fhd] z w�giht´_uvn 6_giuvnvcSpµp��Ep_q:~�gtnolfw0]�h`hd]_b 6�gt�R´_uvn 6�gtuonvcfp�pµ�"p_qf~�ginvlfwVbtp�� � z p���no^jgi�
~³x ]�l1]�hjha]_b 6¶´ z nv^ 6-nolfgt^`^�p_qCef^`g�p_q hjcfg�^mxµ^mhagi� ´Rno����p z hd]_lfbig"p z b z nohjnvbt]_uvn�hZx°p_q8hjcfg�^mxµ^mhagi� q�p z �fnoq|¥
q�g z gtl³hV�fe z ��p�^`gt^i´�g¡hab�·
r�cfg ��p��fgtuo^°�Fnvuou0]_uo^jp z giu|]�hjg gi^`hjnv��]�hagi^�p_q�^mxµ^mhagi� � z p���g z hanogt^�hap�]_l ]_�:]_�Shjno�_g ^mx�^`hagi� p_q

�fgibtnv^`nvp�l�¥ hacSgtp z gihanob � z giq�g z gilfbtgi^"hjc:]�h�g¡�µ� z gi^j^0hjcfg���]_uveSgt^�w_efnv�fnolfw�hjcfg�p_��g z ]�hjnvp�l p_qC~�p�hac ^mxµ^mhagi�
� pµ�feSuvgt^"]�lf�1hacfg ^`x�^mhagt� ]_^�]°�Fcfp�uog_· ��g��Fnvuvu5�fgi�_gtuop��*� gtbdc:]�lfnv^`��^0hjc:]�h"ef^`g hjcfgt^`g�giuvgt� gtl³hj^
hap�]_uouvp�b ]�hjg�^`x�^mhagt� z gt^jp_e z bigt^�p_�Shano��]_uouox w�n���gil�ha]_^ 6��fgi��]�lf�f^t´fh z ef^mhZ�@p z hacSnvlfgi^j^C�`eS�fw�� gtl³ha^i´�]�lf�
hacSg z gt^`p�e z bigt^>] �_]�nvu|]�~fuvg�·
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r�cfg�� z gtbigt�fnolfw��fgi^jb z nv�Shjnvp�lPp_qCp�e z ��]_nolPnv�Sg ]_^>c:]_^0~�gtgil�]�hE]�^`p�� gi�Fc:]�hE]_~f^`h z ]_b¡hEuvg¡��giu ·"\P]�l-x
nv� ��p z ha]_l³h�nv^`^jefgi^ bt]_l�p�lfuox*~�g�]_�S� z gi^j^jgi���Fn�hacfnol©hjcfg�btp�l³hjg¡��h�p�q0] z gt]_u�nv� �fuogt� gtl³hd]�hjnvp�l ·�rsp
�Fc:]�h0�fgtw z gtg�^`cfp�efuo�Pq«]_btnouvn�hanvgi^F~�g z gt�fuonvbt]�hagi� �M8Vp¦���fp��Hg�� z p_hagibih0hjcfg 6_g¡x1btp_����p�lfgil-hj^0p_qCp�e z
� z p���p_^jgt��nvlµq z ]_^mh z eSbihae z g°q z p_� ~�gtnvlSw1btp�� � z p_��no^jgt�&hjcfgt� ^jgiuo�_gt^ � r5p ]_�f� z gt^`^�hacfgi^jg�nv^j^`efgt^��Hg
�fuv]_l hjpPbip�lS{:w�e z g�] ^j��]_uou8gtlf^`gt��~fuog�p�q�btp�� �feShjg z ^ z eflflfnolfw ]��fnv^mh z nv~feShjgt�*]_�f�fuonvb ] hanvp_l1^jnv� nvuv] z
hap�hjc:]�h"�fgi^jb z nv~�gt� nvl1p�e z ^jbtgil:] z nvpf· ��g��Fnvuou �fg¡��gtuop���hacfno^"]_�f�fuonvb ] hanvp_l1]_lf�1hacSg bip�� �feShd] hanvp_l:]_u
nvlµq z ]_^mh z eSbihae z g ]_uvp�lSw hjcfgPuonvlfgi^ �Sgt^jb z no~�gi��]_~�p¦�_g ]_lS�	g¡�µ��g z nv� gtl³h��Fn�hac©hacfg��_] z nvg¡hZx©p_qE�fgi^jnow�l
p��Shjnvp�lS^t· �¶p z haeSl:]�hagiuox�ª�nvl&]���]�lflfg z p_q�^`��gt]76-nvlfw ­ ´ �Hg�] z g ~fuogt^j^`gt��~³x*]Plfgi�_g z ¥ZgtlS�fnvlfwP^`h z g ]_�
p_q ]�hjhjgt� �Sha^F~³x�c:]_b 6_g z ^Vhap btp�� � z p_��no^jgEp�e z bip����SeShd]�hjnvp�lf]_uRgtl³��n z p�lf� gtl³h ´¶^`p��Hg �FnvuouRw�g¡h>^`p�� g
¨ z gt��hag ]���nolfw ± q�p z q z gtg_·
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�� � 3F9EAsMm[�3�� ;�QS6 QfAT[ 3�� � 7��0[�Q�6CG09��*3 �	�07:3 � YN[SA
\P]76-nolfw z ]�hanop�l:]_uT�fgibtnv^`nvp�lS^�]_~�p�eSh>cfp��#hap�ef^jg z gt^`p�e z bigt^0nol ]_lPgtl³��n z p_lf��gil³h0p_q8no����g z q�gtb¡h>h z ef^mh
z g��-efn z gt^�nvlSq�p z ��] hanvp_l/]_~�p_eSh��Fc:]�h z gt^`p�e z btgt^ b ]_l ~�g�h z ef^`hjgt�R´"]�lf� q�p z �Fc:] hP�fe z ��p�^jgi^t· ��g
� z p���p_^jg�hjp��fgi�_gtuvp_� � p��fgtuo^>p_qCh z ef^mhE^`ha]�hagi^0hac:]�h0w�p°~�gix�p_lf����g z g�nolSq�p z ��]�hjnvp�l ]_~�p�eSh0�Fcfg¡hacfg z
p z cfp��K] ^`x�^`hjgt� cf]_^ ~�gtgtl�^`ef~��`gibih hjp�]�hjha]_b 6 hap z gt� z gt^jgil³h��Fcfgihjcfg z p z cfp�� �fn C�g z gtl³h � z p���g z hjnvgi^
p_qThacSg�^mx�^`hagi�¤c:] ��g�~�gtgtl�bip���� z p�� nv^`gt�R´S]_lf��{:l:]_uouox hap z gt� z gt^jgil³h>�Fcfg¡hacfg z hacfg¡x�b ]_l�~�g0h z ef^`hjgt�
q�p z ]��:] z hanvbiefu|] z �Se z ��p�^jg�gi��gil�noq8bip���� z p�� nv^`gt�R· �*g�]_uv^`p z gt� z gt^jgil³h�hjcfg��Sgtw z gtg�hjp��Fcfnvbdc hjcfgt^`g
�`ef�fw_��gil-hj^F^jcfp�eSuv��~�g"^`ef^j��gtb¡hagt�Pp z ��p_lfnohjp z gi�R·
r�cfgt^`g�� pµ�fgiuv^�� z p��µno�fg"hacfg���p_nvl³hVp_q nol-hjg z ^jgtb¡hanop�l ]_� p�lfw ]_uouRhacfg�p_hjcfg z gtuogt� gtl³ha^Vp_q hjcfg�� z p�¥

��p�^jgi��]_�f� z p³]_bdc · r�cfg��Sx�l:]_� nvbC�fp���]_nol ] z bdcfn�hagtb¡hae z g@]�eShap���]�hjnvb ]�uvuoxFbip�lS{:w_e z gi^ ^jp�q hZ� ] z gHbip�� ��p�¥
lfgil-hj^ hap0� z p��fefbtgHhacfg � p�lfn�hap z nvlfwF�:] hd]>hjc:]�h hjcfg�]_b¡han���g � p�lfn�hap z ^5lfgigt��hjp0��]�nvl³hd]_nol�hjcfg�]_bibte z ]_bix
p_qshacfgEh z ef^mh>� p��fgtuo^�p�l��Fcfnvbdc z ]�hjnvp�lf]_u z gt^jp_e z big�]_uouvp�b ]�hjnvp�l��fgtbinv^`nvp�lf^F�fgi��gilf�R·
kZlf�fgigt�R´�h z eS^`h��fuv] xµ^ ] bigtl³h z ]_u z p_uvg�nol z gi^jp�e z btg�]_uouvp�b ]�hjnvp�l �fgtbinv^`nvp�lf^i· y uvuH�fgtbinv^jnop�lf^�]�~�p�eµh

�Fc:]�hFhjp �Sp���eS^`hV~�g"~:]�^jgt� p�l�~�giuvnogiq�^F]_~�p�eSh�hjcfg ^`nohje:]�hanop�l�nvl��Fcfnobdc�hjcfg�]_bihjnvp�l�no^ hap ~�gEhd],6_gtl ·
��g°b ]_l�hacfnol�6�p_q�hacfg��fgtw z gtg�p_q�h z ef^`h�p�lfg°�fuv]_btgi^�nol�] ^mxµ^mhagi� ]_^ hjcfg��Sgtw z gtg°hap��Fcfnvbdc�p_lfg�no^
�Fnvuouvnolfw>hjp z gtu�x�p�l�hacfgF� z p���g z q�eflfb¡hanop�lfnvlSwEp_q�hjcfgF^`x�^`hjgt�,�Fn�hacfp�eµh�]_uv^`p��Sgt�fnob ]�hjnvlfwEefl-ef^`e:]_u¶gUC�p z h
hap1� z gt�f] z nolfw q�p z hjcfg�btp_l-hjnvlfw_gtlfb¡x&p_qFq«]_nouve z g_· � nolfbtg°� z gt�f] z ]�hjnvp�lS^�q�p z bip�l³hanvlSw�gtlfbinvgi^�btp�lS^jef� g
z gi^jp�e z btgi^t´:hacSnv^F��],6_gt^�h z ef^mh>��]_l:]�w�gt� gtl³hV]�btgil-h z ]_u z gt^`p�e z big�]�uvuvp�b ] hanvp_l�nv^`^jefg�·
r�cfg"h z eS^`hV��p��fgiuRnv^�p z w³]_lfn��tgi��nol³hap�hac z gtg"uvg¡��giuv^V]_~�p¦�_gEhac:]�hFp�q z ]��K~�gic:] ��nvp z 2
��·Fr�cfg�uop¦�Hgt^mh�uvgi�_gtuEp_q"hjcfg1h z eS^`h���p��fgiu z gi� z gi^jgil-hj^ hjcfg z gt^`efuohj^�p_q nvlfn�han|]�u>nol-hjg z � z g¡hd]�hjnvp�lf^
^`efbdc�]_^ 8:����8B%�R?�"]�lf� 8:3,'*)�8:< '*����
(�
� 8��?.A'*��· y h�hacfno^"uvgi�_gtu8�Hg�btp_uvuvgibiht´T{fuohag z ]_lf�*p z w³]_lSn0�tg
hjcfgFlfgtbigt^j^j] z x nolSq�p z ��]�hjnvp�l ^jp"hac:]�hCn�hCb ]_l�h z nvw_w�g z h z gtlS� hjgt� �fu|]�hjgt^C]_lS� q�gigt� nvl³hap�¢ ] x_gt^jnv]_l
nolSq�g z gtlfbig8lfgihZ�Hp z 6-^i· y ^W�Hg�^j] �&nvlEp_e z ^jbigtl:] z nvp_^5] hWg ] z uvnog z ´ �Hg�] z g lfp_hT� z nv��] z nouoxFnvl³hjg z gi^`hjgt�
nol"�Fcf]�h5]�hjha]_b 6-^5p z ]_lSp���]�uvp�ef^ ~�gic:] �µnop z ^Tc:] �_g�ha]76_gil��fuv]_btg�´�~feµh z ]�hacSg z nvlE�Fc:]�hThjcfgix"no���fu�x
]_~�p�eShV�Fc:]�h�btp�� � z p���no^jgi^V� nvw_c-h>]_b¡hae:]�uvuox�~�g�� z gi^jgtl³ht· ��g��fuv]_l hjp�� z ]���p�l�hacfg��@p z 6�p_q
hjcfg nvl³h z ef^jnop�l1�fgihjgtb¡hanvp_l�bip�����eflfnohZxP]_lf� p_hjcfg z ^"hjp�cfgtuo��q�p z �J]�lflfp_ha]�hagi� ha] �µp�lfp�� nvgi^0p_q
]�h`hd]_b 6�hZxµ��gt^>]_lf��hap �fg¡hag z � nvlfgEcfp�� hacfgi^jg"q�gtgt��nvl³hjp hjcfg"lfg¡��h>u|] x�g z p_qshacfg"� pµ�fgiu ·
� e z`z gil-h°nvl³h z ef^jnop�l �fg¡hagtb¡hanop�l gUC�p z ha^°c:] �_g �fgi�_gtuop���gi� ] hd]¦�Sp_lfp���x�p_q0hZx���gt^�p_q�]�h`hd]_b 6-^i´
^`ef����] z n0�tgi��nvl hacfg������������������fgi^jb z nv�µhap z q z p��#hacfg � p���� p�l�kZl³h z ef^`nvp�l � ��gtbino{:bt]�hanop�l�}T]_lµ¥
w�ef]_w�g�ª � k � } ­ � z ]�q hHp_qI30bihap_~�g z �B?S´������7> � z gt�:] z gt��q�p z hacSg � p�� ��p_l�kZl³h z ef^jnop�l��0g¡hagtb¡hanop�l
� z ]���g¡�@p z 6�ª � �0k ���R^jgig c-h`ha�Q2 � ��^`gtbiu|]_~R· bt^i· eSbt�:] ��nv^i· gi�fe ��binv�Sq � ­ · r�cfg z g�] z g�q�p�e z ~f]_^jnob�b ]�hm¥
giw�p z nogt^�p�q0]�h`hd]_b 6�nvl&hjcfg�btp�� � p�l&��p�b ]_~Sefu|] z x�]_u z gt]_�Sx�2���gtlfg¡h z ]�hanop�lR´C�fgtlSn|]_uHp_q�^`g z �µnobtg�´
efl-ef^`e:]_u�]_bibtgt^`^t´µ]_lf��#:p�pµ�fnolfwf´_�Fn�hac l-ef��g z p�eS^�^`��gibtn�{:b�hZxµ��gt^�eflf�Sg z hacfgi^jg_·8r�cSg � k � }1]_uv^`p
� z p��µno�fgt^@]��_pµbt]_~fefuv] z x q�p z �fgt^`b z nv~fnolfw ��] z nvp�ef^�]_b¡hanop�lf^�pµbibte z`z nvlSw�nvl hacfgVbtp_e z ^`g0p_qT]�h`hd]_b 6-^i´
^`efbdc�]�^8btp��³x�nvlfwS´�� p���nvlfwf´�]_lf� �fgtuogihjnvlfwEp_q¶{:uogt^i´-hjp�w�g¡hacfg z �Fnohac�^`p�� g�nvlSq�p z ��]�uµnolSq�p z ��]�hjnvp�l
]_~�p�eShFbt]_ef^j]_uvn�hZx�]_� p�lfw��fn C g z gil-hVg¡��gtl³hj^t·

�µ·Fr�cfg�� nv�S�fuvgHuvgi�_gtufp�q�hjcfg h z ef^`hC� pµ�SgtuS�Sg ]_uo^ �Fnohjc %('*)�+,� '*)/.0�
���¡·sr�cfgV]�h`hd]_b 6 uvgi�_gtufp_lfuox�hagiuvuv^
ef^>hac:]�h0��]_uonvbinvp�ef^Fp z ]_lfp���]_uop�ef^>]_bihjno��nohZx�c:]_^0ha]76_gil1�fu|]�btg_·"¢HeSh0�Fc:]�h��@g ] z g�nvl³hjg z gi^`hjgt�

���



nol no^ �Fcfgihjcfg z ^jp�� gtp_lfgFc:]_^�]_bihje:]_uouox�^`efbtbigtgi�fgt�°nol ]_l�] hjhd]�b 6 ]_lf� c:]_^Cef^jgi��hjc:]�hChap"g¡�µ�fuop�noh
p z bip zjz ef�Sh z gi^jp�e z btgi^t· r�c:]�h�^jeSbdc&]�btp�� � z p���no^jg�cf]_^"~�gigtl pµbibte z`z gt� b ]�l�~�g nvlSq�g zjz gi��~-x
��]�habdcSnvlfwVhacfg�hagt� ��p z ]_u-�:] hjhag z lf^ p_q�]_bihjno��nohZxEhjpE]>h z gtlS��hagt� �fuv]�hag8q�p z ]��:] z hanvbiefu|] z bip�� � z p�¥
� nv^`g_·CkZl hjcfg"^jbtgil:] z nvp �@g�^a] �#]_l g¡�S]_� �fuvgEp�q hacSnv^Fnvl��Fcfnobdc hacSg�w�]_nvlfnolfw�p_q efl:]_eShjcfp z n0�tgi�
ef^`g z uvg¡��gtu�]_bibtgi^j^ �@]_^ nvlf�fnob ]�hjgt��~³x1hacfg hagi����p z ]_u8�:]�h`hag z l�p�q �:]_^`^`�Hp z �*^`�Hgtgt�S^�q�p�uvuop��@gi�
~³xI�-efnogt^jbigtlfbig q�p�uouvp��Hgt��~³x�nvlfb z gt]_^jnolfw z gt^`p�e z btg�btp�lf^`ef� �Shanop�lR·
r�cfg b ] hagtw_p z n�� ]�hjnvp�l�p_q@btp�� � z p_��no^jg�^`ha]�hagi^ no^ z gtuv]�han���giuoxP��n z w�nol�hjg z`z nohjp z x_´s]_lf�*p_lfg�p�q@hacSg
��]_nvlP]_nv� ^Vp_qChacfno^ z gi^jgt] z bdcR· ��g��fu|]�lPhap�] hjhd]�b 6 hacSnv^�nolfnohjn|]_uouox�~-x�{ z ^`h"p_q�]_uou5bip�lf^`nv�fg z nvlSw
hjcfg�� z p���g z hanogt^�hac:] h ^`hd]�lf�:] z ��^`gtbte z nohZx�hjgtbdcflSn0�-efgt^ � z p_hagibih ´H^jefbdc	]_^�hacfg�^mhd]_lf�f] z ��btp�l�¥
bigt�Shj^0p_q8� z no��]_b¡x�´ nol³hagtw z nohZx_´�]_eShacSgtl³hanob ]�hjnvp�lR´�]_lf�Plfp�lµ¥ z gt�Sef�fn|] hanvp_lR· �/nohacSnvl�g ]_bdc1p_q8hjcfgt^`g
�fno��gilf^jnop�lf^i´Sp�lfgEbt]_l�nv�fgil³hanoq x�]���] z nogihZx°p�qs{flfg z bip���� z p�� nv^`g�hZx���gi^t· �:p z g¡�S]_� �fuog_´S�Fn�hacfnol
hjcfgE� z n���]_bix��fnv� gtlf^`nvp�l ´Sp�lfgE� nvw_c-h �fnv^mhanvlSw�efnv^`c 6-lfp��Fuvgt�Sw�g"p_qs�:]_^j^m�@p z �f^Fq z p�� 6-lfp��Fuvgt�Sw�g
p_qshacSg�^`gtb z gihj^Vhjcfgt^`g �f]_^j^m�@p z �f^�� z p_hjgtbiht´¶]_lf��q z p_� 6-lfp��Fuvgt�Sw�g"p_q5hjcfg�]_bihjno��nohZx��:]�h`hag z lf^Fp_q
hjcfg"]_eShjcfp z n��tgi��ef^jg z ^Fp_qThacfgE^`gtb z gihj^t·(30lfgE��now�c³h �fno^`hjnvlfw�eSnv^jc��µno^jno~fnvuonohZx p_qThacSgt^jg"^`gtb z gihj^Fhjp
g¡��g z x�p�lSg q z p_� ��nv^`nv~fnouvnohZx�hjp ] lf] zjz p¦�Hg z w z p�ef�R· �/n�hacfnol°hacfgEnol-hjgtw z nohZx��fnv� gtlf^`nvp�l ´Sp�lfg"bt]_l
�fno^`hjnvlfw�eSnv^jc�nolfbtp_���fuogihjgtlfgi^j^�q z p�� nvlfbip zjz gtb¡halfgi^j^t·
y ^jgibtp�lf�	�fnv� gtlf^`nvp�l�nvl³�_p�uo�_gt^ p���g z ]�hjnvp�lf]_u�� z p_��g z hanogt^i´ gt^`^jgtl³hjn|]_uouox&hjcfgP�fn C g z gil-h q«]_b¡hap z ^
hjc:]�h°��]76�g ef� �-e:]_uonohZx�p_q"^`g z ��nobtg_·!r�cSgt^jg1� z p���g z hanvgi^�nolfbtuoef�fg z ]�hag�´ hano��giuvnvlSgt^j^Pª«uv]_b 6©p_q
�fgiu|] x ­ ´¶]_lS��g¡��gilflfgt^`^ ª�q z gtgi�fp�� q z p��#�`n�hjhag zd­ ·
y hacfn z ���fnv� gtlf^`nvp�l©nol-�_p�uo�_gt^�btp�� ��]�lf�	]�lf�	bip�l³h z p_u>� z p���g z hjnvgi^t´ ^`efbdc�]_^ hacfg��fgtw z gtg p_q
bip�lS{:�fgilfbtg�´�hjcfg p_~f^jg z ��]_~fnouvnohZx°p_q8^jgibte z nohZx ]_lf� p���g z ] hanvp_l:]_uR� z p���g z hjnvgi^t´�]_lf��hacfg �fgtw z gtg�p_q
bip�l³h z p_uvu|]�~fnvuonohZx�·@r�cfnv^>�fnv� gtlf^`nvp�l�nv^>lfp_h�btp���g z gt��~³x�hacfg�{ z ^mh�hZ�Hp�^jgihj^t·��:p z g¡�S]_� �fuog_´�uvp�^`^
p_q�hjcfg�]_~fnouvn�hZx1hap1btp_l-h z p�u�hacfg�p_��g z ]�hjnvp�l:]�u�^mx�^`hagi�<� nvw�c³h�bip�� g�]_~�p�eSh�hjc z p_efw�c©] �fgilfn|]_u
p_q5^jg z ��nvbig�]�hjha]_b 6°p z p_hjcfg z bip�� � z p�� nv^`gt^ p�q5hjcfg"btp�l³h z p�uW^`x�^mhagt��´¶]_lf��uop�^j^�p_q5p�~f^`g z �_]�~fnvuonohZx
� nvw�c³h�bip�� g"]_~�p_eSh�hac z p�efw�c ]�h`hd]_b 6-^Fp�l�hacfg"� p�lfnohjp z nolfw�^mxµ^mhagi� ·
y q�p�e z hjc �fno��gilf^jnop�l �Snv^`hjnvlfw_efnv^`cfgt^>�fn C�g z gtl³h0^`ef~f^`x�^mhagt� ^t´W^`efbdc�]_^Vhacfg nvl³h z ] ¥Z^mxµ^mhagi� bip�� ¥
��eSlfnvbt]�hanop�lf^VlfgihZ�Hp z 6¶´Rhjcfg�� z nv��] z x�p_��g z ]�hjnvp�l:]�us� z p�btgt^`^jgi^t´RhacSg�^jgibte z nohZx ��gibdc:]_lfno^j� ^t´ p z
hjcfg���p_lfnohjp z nolfw�^`ef~f^`x�^mhagt��·8r�cfgi^jgV�fnv^mhanvlSbihanop�lf^5��] x�~�g ��]_�fg�g¡��gtl � p z g@{flfgtu�x�´�hapE�Snv^`hjnvlµ¥
w�eSnv^jc�hacfg�hZx���gi^ p_q:nolSq�p z ��]�hjnvp�lR´¦p���g z ]�hanop�lf^i´�nolSq�p z ��]�hjnvp�l"^jp_e z bigt^ p z �fgi^`hanol:]�hjnvp�lf^5],C�gtb¡hagt� ´
]_lS��hjcfg�nv�Sgtl³han�hZx1]_lf� z p�uvgi^0p_qH��gip��fuvg��:] z hjnvbinv�:]�hjnvlfw�nvl�p z ]KC gibihagi��~³x hjcfg�btp_��� z p�� nv^jgi^t·
ª�kZl�hacfno^ u|]_^mh ^`nohaef]�hanop�lR´ p�lfg���p�^j^`nv~fuog@btp_��� z p�� nv^jg�� nvw�c³h ~�g@hjc:]�h ^`p�� gtp�lfg�nolf^jno�fg@no^ uog ]76-nvlSw
�:]�^j^`�Hp z �f^>p z p�hacfg z ]_btbigt^j^>nvlSq�p z ��]�hanop�l ­ ·
8Vp¦�Hgi�_g z ´5�Hg ~�gtuonvg¡��g�hacf]�h�]_uvu5hacfgi^jg��Fnvuou z g��-efn z g bt] z g¡q�efu q�p z ��]�uvn0�t]�hanop�l ]�lf�1�Fnvuvu5lfgtgi� hjp
~�g z gi{:lSgt�	bt] z g¡q�efuvu�x�· �*g�b ]_l	]_uv^`p�w³]_nvl�^jp_��g�uvg¡��g z ]_w�g�p�l�hacfno^ no^j^`efg ~³x�^`hjef�Sx�nvlSw�hacSg
� z p���g z hjnvgi^ �Fcfnvbdc�p�e z hagi^`hj~�gi� ]_�f�Suvnvbt]�hanop�l z g
�-efn z gt^Fnvl�{:lSg��Sgihd]�nvu ·

9S·Fr�cfg�cfnow�cfgt^mhsuvgi�_gtu-p_q�hacfgCh z ef^`hs� pµ�Sgtu³�fgt]_uv^W�Fnohjc �A���B����� '*��� �7.53,���(�¡·sr�cfgCq«]_bihThjc:]�h5] z gt^`p�e z big
c:]�^H~�gtgil°btp�� � z p���no^jgi���fp�gt^�lfp_hHnvl�]_lf��p_qRn�ha^jgiuoq nv� �fuox hac:]�hHnoh�no^Chjp_hd]�uvuox�eflf^j]�q�g>hjp�eShjnvuvn��tg
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n�h · r�cf]�h bip�lfbtuoef^jnop�l �fgt��gtlf�S^ p�l�hjcfg�� z gtbinv^`g>�@]�x nol��Fcfnobdc�hacSg�btp_lf^jef� g z � ]�l-hj^Hhjp�eShjnvuvn��tg
hjcfg z gt^`p�e z btg�]_^��HgtuvuF]�^�p�l�]_^j^`gt^j^`��gil³ha^�p�q>hjcfg9.534� �
34�A.A'*3�p_q>hjcfg�btp�� � z p���no^jg z ·*kZl©p�e z
^`btgtlf] z nop�^t´¦�@g�� z gt^jgil³hagt��hZ�@p>�fn C�g z gtl³hsg¡�S]_� �fuvgi^�2Wnol"hjcfg8{ z ^mhThacfgC^`x�^mhagt�!�@]_^Tbtp�� � z p���no^jgi�
~³x&¨mhagigtl:]_w_gt��c:]_b 6�g z ^ ± uvp�p.6-nvlfw"q�p z q z gtg z gt^`p�e z bigt^i´:nvl�hjcfg0^`gtbtp_lf��noh�� ]_^�bip�� � z p�� nv^`gt��~-x
^mhd]�hjg¡¥Z^`��p_lf^jp z gt� ��]_uonvbtnop�ef^�]�w�gtl³ha^i· � uvg ] z uox_´:�@g ^jcfp�eSuv�Pw_gtlfg z ]_uouox�~�g � p z gE�@] z x p_q ef^jnolfw
] z gi^jp�e z btg�nvl�hjcfg"^jgtbip�lf� b ]_^`g"hjc:]_l�hacfgE{ z ^`h��:~feShVnoqT�Hg�] z g"lfp_h���g z x�^`gtlf^`nohan���gEhap2�-e:]_uonohZx
p_q ^jg z ��nvbig�]_lS�P��g z cf]_�f^Vp�lfuox°b ] z g�]_~�p�eShFhjcfg nol³hagtw z nohZx°p_q p_e z �f]�hd]S´fhjcfgtl�hacfg"{ z ^`h>b ]_^`g no^
lfp�hV]_uvu hjc:]�h z nv^ 6³x_·

�Elfp��Fuvgt�Sw�g�p_q�]�h`hd]_b 6�hZx���gi^0��]_nvlfu�x�w�efno�fgt^Vhacfg�p z w³]_lSn0� ] hanvp_l�� ^V]�h`hagi���Shj^�hap��fgiq�gilf��]_w³]_nolf^`h
q�eShje z g ]�h`hd]_b 6-^i·��Elfp��Fuvgi�fw�g�p_q�bip���� z p�� nv^`gt^�nolf�fnob ]�hjgt^>hjcfg�hac z g ] ha^0hap�p_��g z ]�hjnvp�lf^i·��"lSp¦�Fuogt�fw_g
p_q>h z eS^`h ^`ha]�hagi^�w�efno�fgt^ cfp��¤hjcfg�p z w�]_lfn0�t]�hanop�l�b ] zjz nogt^ p�l�nvl©hacfg�q«]_big p�q0�:] z hanv]_uvu�x-¥ eflf�fg z ^mhap�pµ�
btp_��� z p�� nv^jgi^t· ¢@gib ]_ef^`g�nol-hjgtl³h �fu|] x�^�]�bigtl³h z ]_u z p�uog_´TnohEhjpµp���ef^mh ~�g ��p��fgiuvgt�1hjc z p�eSw�cfp�eSh�hacSg
hac z gtg�u|] x�g z ^t´µ��p���nvlSw q z p_� z ] � z gt��p z hj^�]_~�p�eShH~�gic:] ��nvp z ]�h@hjcfg0~:]_^`g0uvg¡��giu ´-hap�^mhd]�hjgt� gtl³ha^�]�~�p�eµh
nvl³hjgtl³h�nol�hacfg���no�f�fuog°u|] x�g z ]�lf��{fl:]_uvu�x�gtl³hjg z nolfw nvl³hap�]_^j^`gt^`^j� gtl³ha^�p_q�h z ef^mhZ�@p z hacfnolfgt^`^�]�h hacSg
cfnow�cfgt^mh�uogi�_gtu · ��g cf]��_g�~fefnouohVef� bip�lf^`nv�fg z ]_~fuog g��µ��g z nvgilfbtg�hac z p�efw�cPp�e z � z p �`gibihj^�nvl�hacfg 8����"¢
]_lf� k � ¬ �,� z p�w z ]���^Fnvl�gi��no�fgtl³hanv]_u z gt]_^jp�lSnvlfw�]_~�p_eShV��p�uonohjnvb ]�u nvl³hjgtl³h�hjc:]�hV^jcfp_efuv��h z ]�lf^`q�g z nvl³hjp
hacSnv^F]_^`��gibih>p_q5hjcfg"��p��fgiu ·
y u�hacfp�eSw�c�noh nv^ lfp�h8hacfg bigtl³h z ]_u:w�p³]�uSp_q¶p�e z � z p �`gibih8hjp z g ]�^jp�l ]_~�p�eSh �FcSgihacSg z ]0l:]�hjnvp�l:]�uµ^`b ]_uog

nvlµq�p z ��]�hanop�l ]�hjha]_b 6 nv^�p�lfw�p_nvlfwf´³�Hg0~�gtuvnogi�_gVhjc:]�h p_e z �Hp z 6�c:]�^@w z g ]�h z giuvgi��]_lSbtg�hjp hacSnv^ ��eSgt^`hjnvp�l ·
30lfg �fu|]�ef^jno~fuvg�]��f� z p�]_bdc hjp�hacfno^�� z p�~fuogt� nvl³��p�u���gi^ ef^`nvlfw�¨`�Su|]_l z gibtp�w_lfnohjnvp�l ± hap z gtbip�w�lfn��tg�hacSg
�fn C g z gtlSbtg�~�gihZ�Hgtgil*]�bipµp z �fnol:]�hagi� l:]�hjnvp�lf]_u ] hjhd]�b 6P]_lS�P�Fnv�fgi^j� z g ]_��c:]�b 6�nolfwf·"¢@eµh0�fuv]_l z gibtp�w ¥
lfn�hanvp_l*�@p z 6-^�~³x z gtbip�w�lfn��tnvlSw hacfg°ha]_bihjnvbt^��FcSnvbdc z gt� z gt^`gtl³h���g¡hacfp��f^�q�p z ]_bdcSnvgi��nolfw�]1^jef~µ¥ w�p³]_u
p_q hjcfg��fuv]_lR·Fr�cfgi^jg�^jeS~µ¥Zw�p�]_uv^>] z g � z gibtno^jgtu�x�hacfgH%('*)�+,� '*)/.0��.5376"p_q8big z ha]_nvl z gt^`p�e z btgt^>�Fcfnvbdc1bt]_l
^jg z �_g°]_^"hacfg �fuv]�hjq�p z ��q�p z hjcfgtn z g¡�µ�fuvp_nohd] hanvp_l1nvl btp�� � z p_��no^jnvlSw�x�g¡h�p_hjcfg z � p z g nv� ��p z ha]_l³h z g�¥
^jp_e z bigt^t·�r�c-ef^"p�e z �Hp z 6Pp�l1� pµ�Sgtuvnolfw�]_lf� z gibtp�w_lfn0�invlfw°bip�� � z p�� nv^`gt^>nv^0gi^j^jgil³han|]�u w z p_eflf�S�Hp z 6
q�p z ^mh z ] hagtw_nvbEnvl³h z ef^`nvp�l�]_^`^jgt^`^j� gtl³h ·

	�
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 7 ��=EYZQSA � Q �07:AT[	�¡3�7 
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 9E6 �>Q:YZX@A,;��07fX>YZX86C?EMmA,;FLV[�QSA�� [
¨`k qsx�p_e�p_lfuox=6�lSp¦�Kp�lfg0�@] x°hap �fp ]�hd]�^ 6¶´fx�p�e � uouRgi�_gtl³hae:]�uvuox°�fnv^`btp���g z ]�^`nohje:]�hanop�l�nvl
�Fcfnobdc�x_p�e��fp�l�� h 6�lSp¦�(cfp��Khap �fp hacSg"ha]_^ 6°]�hV]_uvu ± ¥@\P] z ��nvlP\ nvlf^ 6³x
¨`k q ]�h�� n z ^mh�x�p�e �0p�l�� h � efbibtgtgi�R´�r z x�r z x y w�]_nvl ± ¥H¢@gil � z ]_l�6-uvnol

r�cfg y eShjp�lfp�� p�ef^ y �:]_�µhano�_g � e z ��no��]_~fuog � x�^`hjgt� ^8btp�� ��p_lfgtl³hCp_q:hjcfnv^ � z p �`gibih8�Fnvuouµg���hagtlS��p�e z
��x�l:]_� nvb��0p���]�nvl y�z bdcSnohagibihje z g��Hp z 6¶·"r�cfg ~:]_^`nvb�nolf^jnow�c³hEp_q8hjcfnv^��Hp z 6Pnv^Vhac:] h"]_�:]_�µhano��n�hZxPbt]_l
~�g z g ]_uon0�igt�1~³x1b ]��fnoha]_uvn��tnvlSw�p�l�hacfg�¨m��] z n|]_~Snvuvn�hZx°�Fnohjcfnvl�bip���� p�l:]�uvnohZx ± �Fcfnvbdc nv^0hZx��fnob ]_u8p_q�hacSg
^jg z ��nvbigFu|] x�g z ^Cnvl ]_l³x�^`p_q hZ� ] z gV�fp���]_nvlR· y ��x�l:]_� nvb��0p_��]_nol y�z bdcfnohjgtb¡hae z gV^mh z efbihje z gi^ ]E�fp���]_nvl
nvl³hjp�^`g z �µnobtg u|] x_g z ^��5gt]_bdc*^`g z �µnobtg nv^"]�lflfp_ha]�hagi���Fn�hac�^j��gtbino{:bt]�hanop�lf^"]_lS���fgi^jb z nv�µhanvp_lf^Ep_qHcfp��,noh
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� now�e z g���2°��x�l:]_� nvb��0p���]_nvl y�z bdcSnohagibihje z gi^ � z p���nv�fg°q�p z kZl-h z ef^`nvp�l©rsp�uvg z ]_lSbtg°~³x�bipµp z �fnvlf]�hagi�
gUC�p z ha^Fnvl�hacSg �0g¡��giuvp��f� gtl³hV]_lS�P�Fefl³hano��g �8l³��n z p_lf��gil³ha^

nv^"no���fuogt� gtl³hagi�1~³x hjcfg ^jg z ��nvbigt^�] h uop��@g z uogi�_gtuv^i·=8Vp��@g¡��g z ´8]���xµlf]_��nob �0p���]_nvl y>z bdcfn�hagtb¡hae z g
� z p¦��no�fgt^���eSuohano�fuvgFnolf^`ha]_l³han|] hanvp_lf^Hp�q5gt]_bdc�^jg z ��nvbig_´f�Fn�hac°gt]_bdc�nvlf^mhd]_l³hanv]�hanop�l�p_�Shano��n��tgt� q�p z �Sn C�g z ¥
gtl³h��fe z ��p�^`gt^t·�kZlP]���x�l:]_� nvb"�0p_��]_nol y�z bdcSnohagibihje z g�´ ]_uou hacSg�]_u�hag z l:]�hjno��g"nolf^`ha]_l³han|] hanvp_lf^�p_q gt]_bdc
^jg z ��nvbig_´¶�fuoef^ hacfg�]_lSlfp_hd] hanvp_lf^��fgt^`b z nv~fnolfw�hacfgi� ] z g"� z gt^`gtl³h�nol�hacfg z eSlµ¥ hjnv� g0gtl³��n z p�lf� gtl³h ·
��x�l:]_� nvb"�0p���]_nvl y>z bdcfn�hagibihae z gt^Vu|] hagE~fnolf��hjcfg"�fgtbinv^`nvp�l�p_qs�FcfnvbdcP]_uohjg z lf]�han���gEnvlS^`hd]�l-hjn|]�hjnvp�l

p_qV]P^`g z �µnobtg°hjp gt� �fuvp�x_· ��g°��] x ��nvgi� hjcfnv^�]_^�]_l�g���h z gi��giuox �Sx�l:]_� nvb�]_lf��nolSq�p z ��]�hjnvp�l z nobdc
��g z ^`nvp�l�p_qE3 3E� nvl	�FcSnvbdc�� gihacSpµ� nol³��p�b ]�hjnvp�l�nv^��Sp�lfg nol �fgtbinv^`nvp�lµ¥ hacfgip z g¡hanob�hjg z � ^t´Fn · g�·o´ �Hg
nvl³�_p.6_g�hjc:]�hE� gihjcfp��P� p�^`h�uvn 6�gtu�x�hap°^`efbtbigtgt� w�n���gtl hacfg�bie zjz gtl³h0h z ef^mhE^`ha]�hag�·0r�cfg���p�^j^`nv~fnouvn�hZx�p_q
btp�p z �fnvl:] hagt� nvl³hagil³hanvp_l:]_usnvlSq�p z ��] hanvp_l ] hjhd]�b 6�^���]76�gt^0n�h�lSgtbtgi^j^j] z x hjp°]_�S� h z eS^`hZ�Hp z hjcfnvlfgi^j^"]_^�]
� z nv��] z x�btp�lSbtg z lPnol�hjcfnv^�� z p�btgt^`^t·
��x�l:]_� nvb �0p���]�nvl y�z bdcSnohagibihje z gi^ z gtbip�w�lfn��tg�hjc:]�h�nvl ��]_l³x�p���gil1gtl³��n z p�lf� gtl³ha^ ª�g_· wf·�´Rnv��]_w�g

� z pµbigt^j^`nvlfw©q�p z°y rF� ­ noh�no^�lfp_h���p�^j^`nv~fuogPhap�{:lS� 8 +,��.A'*��.Vw z p_eflf�f^�q�p z ^`gtuvgibihjnvlfw�hacSg1btp z`z gtb¡h
p���g z ]�hap z �Fn�hac�� z gtbtno^jnop�l �Tnvl1hacSg bip�l³hag��µh�p_qHnvlµq�p z ��]�hanop�lP^`e z ��n��_]�~fnvuonohZx�´�hacfg z g nv^0hjcfg ]_�f�fn�hanvp_l:]_u
btp_���fuog¡�µnohZx hjc:]�h@hjcfg0~�gt^mh�p���g z ] hap z ��] x�~�g>btp z`z ef�µhagt��p z p_hjcfg z �Fnv^jg�efl³h z eS^`hZ�Hp z hjc-x_·@r�cfg z g¡q�p z g�´
��x�l:]_� nvb��0p_��]_nol y�z bdcfnohjgtb¡hae z gt^C^jef�S��p z hH]_l gi��gil�uv]�hag z ~fnvlS�fnvlfwEp�q p���g z ]�hap z ^jgiuvgtb¡hanop�lR´-]_uouvp��Fnvlfw
hacSnv^8nvlSnohanv]_u-^jgiuvgtb¡hanop�l�hap"~�g z gi��no^jgt� nol uonvw�c³h p_q¶hacfgF]_b¡hae:]�ufgUC�gtb¡hHp�q�hjcfg�nvl³��p�b ] hanvp_lR·5k q�hacSgV� gihjcfp��
bdcfp�^`gtl �fpµgi^jl�� hV�fp hacfg@�`p�~��HgtuvuWgilfp�efw_cR´¶]_uohjg z l:]�han���gi^�^jgtuogtb¡hanvp_lf^V] z g"g¡�µ�fuop z gi�R·
��x�l:]_� nvb0�0p_��]_nol y>z bdcfn�hagibihae z gt^ z gt� p���g0g��Sbigt�Shjnvp�l�c:]�lf�fuvnolfw q z p�� hacfg��fe z ��nogi� p_qThacfg�� z p�¥

w z ]_��� g z ´Hnolf^`hjg ]_�©h z g ]�hjnvlfw1hjcfg ��]_l:]�w�gt� gtl³h p_q0g��µbtgt�µhanvp_l:]_uFbtp�lS�fnohjnvp�lf^ ]_^ ]�^j��gtbin|]_uF^jg z ��nvbig
� z p¦��no�fgt��~-x hjcfg z eflµ¥ hanv� g�gtl³��n z p�lf� gtl³h ·8r�cSg0]_lflSp_hd]�hjnvp�lS^8b ] z`z nvgi��q�p z � ] z ��hjp z efl�hjnv� gFnvlfbiuvef�fg
q�p z ��]_uS^`hd] hagt� gtl³hj^Hp_q btp�lS�fnohjnvp�lf^ �FcSnvbdc ^jcfp�eSuv� ~�gFh z efgV]�hC�_] z nvp_ef^C��p�nol³ha^8p_q�hacfgV� z p_w z ]_��noq�nohCno^
hap�]_bdcSnvgi�_g>n�ha^8w�p�]_uv^i· r�cfgV] z bdcfnohjgtbihje z gV� z p¦��no�fgt^C� p�lfnohjp z ^5�Fcfnvbdc nvl³��p76_gVg zjz p z ¥ c:]_lf�SuvnvlSw0^jg z ��nvbigt^
noq5hacfg�btp_lf�fnohjnvp�lS^Fq«]�nvu hjp�~�g�h z efg�· r�cfg�g��µbtgt�µhanvp_lµ¥Z��]_l:]_w_gt� gtl³hV^jg z ��nvbtg nv^Fnvlµq�p z � gt��~³x�hacfg ��x³¥
l:]_� nvb��0p���]_nvl y�z bdcfnohjgtbihje z gS� ^"� pµ�Sgtuv^>p_qChacfg�g¡�µgtbieShanolfw�^jp_q hZ�@] z g�^mx�^`hagi� ]_lf�1~³x ]°b ]�ha]_uvp�w�p_q
~ z g ]76-�fp��Fl�btp�lf�Snohanop�lf^@]_lf�°hacSgtn zHz gi�:]_n z ^��µef^jnolfw�hacfgi^jgEn�h �fnv]_w�lfp�^`gt^@hjcfgE~ z g ]76-�fp��FlR´:�fg¡hag z � nvlfgi^
]_l ]_�f� z p�� z n|]�hjg�^jbip���g p_q z gi�:]_n z �T��p_^j^jno~fuoxP^jgiuvgtb¡ha^ ]_l ]_uohjg z l:]�han���g�hjp�hjc:]�h"nol-�_p.6_gi�&]_u z gt]_�Sx1]�lf�
hacSgtl z gt^mhd] z ha^Fhacfg"bip����SeShd]�hjnvp�l ·
kZl ^`ef� ��] z x�´:]��Sx�l:]���nobE�fp���]_nvl�] z bdcfnohjgtb¡hae z g�� z p���nv�fgi^VhjcfgEq�p�uvuop¦�Fnolfw�^`g z ��nobtgt^U2
��· � x�l³hacSgt^jno^Ep_qCbtp��fg�hjc:]�h0^`gtuogtbihj^0�Fcfnvbdc ��] z n|]_l³h�p_q�]_l�]_~f^mh z ]_bihEp_��g z ]�hjp z no^0]_�f� z p�� z n|]�hjg�nol
uonvw�c³h�p_q z eSlµ¥ hjnv� g0btp�lS�fnohjnvp�lf^i·

�µ· � x�l³hacSgt^jno^ p_qV��p�lSnohap z ^ hjc:]�h bdcfgib 6&�Fcfgihjcfg z bip�lf�fn�hanvp_lf^�g¡�µ��gtb¡hagt�©hap1~�g°h z efg�]�h���] z nvp�ef^
��p�nvl³hj^�nvl�hacfg"g��SgibteShjnvp�l�p_q ] bip�� �feShd] hanvp_l�] z gEnol�q«]�bih�h z efg_·

9S·V�0nv]_w�lfp�^`nv^H]_lf��nv^`p�u|] hanvp_l�^`g z ��nobtgt^�hjc:]�h�uopµbt]�hagVhacfgEbt]_ef^jg"p_qs]�l�g��µbtgt�µhanvp_l:]_uRbip�lf�fn�hanvp_lR´S]�lf�
bdc:] z ]_b¡hag z n0�ig"hjcfgEq�p z � p_q hjcfg"~ z gt]76-�fp��Fl �Fcfnobdc cf]_^�h z ]�lf^j�fn z gi�R·

5f· � giuvgibihanop�l�p_q ]_uohjg z l:]�han���g0� gihjcfp��f^ hac:] hV]_bdcfnvg¡��gEhacSg�w_p³]_u p�q5hjcfg0q«]_nvuogt��bip����SeShd]�hjnvp�l�ef^jnolfw
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�fn C g z gil-h���gt]_lf^ ª�gtn�hacfg z ~³x h z x�nvlSw z gi�:]_n z ^�p z ~³x h z x�nvlfw°]_uohjg z lf]�han���g�no���Suvgt� gtl³ha]�hanop�lf^t´:p z
~�p_hac ­ ·

§µ·V�Fp�uvuo~:]_b 6*]_lf� z gtbip¦�_g z x	^`g z ��nobtgt^ hacf]�h�gi^`ha]_~fuvno^jc�] bip�lf^`nv^`hjgtl³h°^mhd]�hjg p�q�hacSg�bip�� �feShd] hanvp_l
q z p�� �Fcfnobdc�hjp�] hjhagi���µh hacfg�]_u�hag z l:]�hjno�_gE^`h z ]�hagiw_x�·

?S·V�Fg ]_uouvp�b ]�hjnvp�l�]_lf� z g¡¥ p��Shano��n�� ]�hjnvp�l�p_q z gt^jp_e z big ]�uvuvp�b ] hanvp_lf^"nvl&uonvw�c³h�p�qVhjcfg z gt^jp_e z bigt^ z g�¥
��]_nvlSnvlfw"]�q hjg z hacfgV~ z g ]76-�fp��Fl�]_lS��hacSg�� z nvp z nohanogt^ p_~Shd]_nolfnvlSw ] hHhjc:]�h���p_nvl³h · r�cSgt^jg>^jg z ��nvbigt^
��] x°p��Shjnv� n0�ig�hacfg"^mxµ^mhagi� nvl�]�lfgi�(�@] x�nvl�uvnow�c³h�p_qshacfg"lfg¡�!]_uouvp�b ]�hjnvp�lS^ ]_lf��� z nvp z nohjnvgt^i·
y 6�gix btp�� ��p_lfgtl³h>p_q hacSnv^Vp¦�_g z ]_uvuT^`h z efb¡hae z g�nv^�hjcfg��fnv]_w�lfp_^`hanob"^jg z ��nvbtg�´ ~:]�^jgt�Pp�lPp�e z gt] z uonvg z

�Hp z 6�� ��� ´�� �B9��V]_lS��hjcfg��@p z 6©]�h��0g z p ��� ] z b��A9�� ´�� �.;	� ·©r�cfno^ �Hp z 6©]_uvuH�fg ]_uo^��Fnohac��fnv]_w�lfp�^`nvlfw
�fc³x�^jnob ]_u:q«]_efu�ha^Cnvl c:] z �S�@] z g�´µp�e z �fuv]_l nv^8hap g¡��hagilf��hjcfgt^`gVhjgtbdcflfn��-efgt^@hjp cf]_lf�fuogFhjcfgV�fn|]_w_lfp�^jno^8p_q
^jp�q hZ� ] z g�q«]_nvuoe z gi^>�Fcfnobdc ] z g�nol hae z l1ef^jgi� ]_^0hacfg�^mx����Shjp�� ^0p_qCbtp_��� z p�� nv^jg p_qChacfg�eflf�fg z uox�nolfw
btp_���feµhanvlSw�nvlSq z ]_^`hje z b¡hae z g�ª�nvlfbiuvef�Snvlfw�hjcfgE3 � ]_lS��hjcfg"c:] z �µ� ] z g ­ ·
\ p��fgtu ¥N¢ ]_^`gt���0nv]_w�lfp_^jnv^C�Hp z 6-^�~³x�eS^jnvlSw���p��fgiuv^�p_qWhacfg>^`h z efb¡hae z g"]_lf�°nol-hjgtlf�Sgt��~�gtc:] ��nvp z p_q

]_l�] z han�q«]_bih
� ^>btp�� ��p_lfgtl³ha^>hap°� z gt�fnobih0hjcfg�p���g z ]_uou ~�gtc:] ��nvp z · �/cfgil�hjcfg��fn���g z w�gi^�q z p�� p�~f^`g z �_]¦¥
hanop�lR´�]>^mxµ� �Shjp��#c:]_^s~�gigtl��fg¡hagibihagi� ]_lf� �fgt��gtlf�Sgtlfb¡x z gibtp z �f^ ��]_nol-ha]_nvlSgt���fe z nolfwFhacfgH� z gi�fnvb¡hanvp_l
�fc:]�^jg�bt]_l&�-efnob 6-uox nv�fgil³hanoq x�^jgih@p_qRbip�� ��p�lSgtl³ha^C�Fcfnvbdc�b ]_lflSp_h ]�uvu:~�gVq�eflSbihanop�lfnolfw bip zjz gtb¡hauox w_no��gil
hacSg p_~f^jg z ��gi�&~�gtc:] ��nvp z ·�kZl�]_�f�Snohanop�l hap�� pµ�fgiuvnolfw�hacSg&¨mq�eSlfbihjnvp�l:]�u � z p_��g z hanogt^ ± p�q@hacSg bip�� ��p�¥
lfgil-hj^t´S�HgE]_uo^jp ��p��fgtu;�-e:]_uonohZx p_qR^jg z ��nvbtg�� z p���g z hanogt^Eª�g_· wf·�´µ�fgiu|] x ­ ~�gtbt]_ef^jg>hacfgi^jgE] z g��:] z hanobtefuv] z u�x
g ]�^`x�hap z g ]_^`p�lP]�~�p�eµh ·
�C]_bdcPbip�����p�lfgil³h>no^F� z p���nv�fgi���Fn�hac���efu�hanv�Suvg0� pµ�Sgtuv^i´fp�lfgEq�p z hjcfg"lfp z ��]_uR~�gtcf]���nop z ´:p�lSg"q�p z

g ]�bdc=6-lfp��Fl°]_~Slfp z ��]_uonohZx°ª«g_· wf·�´-efl-ef^je:]�u�uop�lfw"�fgiu|] x�´-p z efl-ef^`e:]_uouox�^`cfp z hH�fgiu|] x ­ ]�lf��]0{:lf]_u�¨`l-efuvu
� pµ�fgiu ± hap btp���g z ]_uou8p_hacSg z ]_lfp���]_uvp_ef^E~�gic:] ��nvp z ·°r�cfg�~�gtcf]���nop z p�q@hacSg�^`p_q hZ� ] z g�bip�� ��p�lSgtl³ha^i´
cfp��Hgi��g z ´Tnv^��fgt��gtlf�Sgtl³h�p�l �Fcfgihjcfg z hjcfg�eflf�Sg z u�x�nvlfw°^mx�^`hagi�Jc:]_^E~�gtgil1btp�� � z p���no^jgi� � hap�� p��fgtu
hacSnv^H�Hg"]_uo^jp�� z p��µno�fg0~�p_hac�lSp z ��]_u�]_lf��]_~flSp z ��]_u�~�gic:] �µnop z ]�u�� pµ�Sgtuv^�q�p z gt]_bdc�eflf�fg z u�xµnolfw�bip�� ¥
�feSha]�hanop�l:]_u z gt^jp_e z big_´W� pµ�fgiuvnolfw hjcfg���p�^`^jnv~Suvg�bip�� � z p�� nv^`gt� ^`hd] hagt^Ep�q hac:] h z gi^jp�e z btgi^ ª«nvlSbtuveS�fnvlfw
]�� pµ�Sgtu¶q�p z ¨mefl�6-lfp��Fl�]_lfp���]_uvnogt^ ±-­ ·sr�cfgt^`g�] z g>btp�lflSgtbihjgt��hap hacfg>^jp_q hZ�@] z gEbip�� ��p�lSgtl³h � pµ�Sgtuv^
~³x�btp�lf�Snohanop�l:]_uW� z p�~:]�~fnvuonohanogt^ �Fcfnobdc gt^mhano��]�hjg"cfp���uon 6�gtuox�hacfg ^jp_q hZ�@] z g��@p_efuv� ~�g"hap�q«]�nvuWnvl�hac:] h
�:] z hanobtefuv] z �@]�x_´µw_no��gil hjc:]�hChacSgVeSlf�fg z uox�nvlSw z gt^`p�e z big�ª hacfg � bdcfgi�fefuog z p_q�hjcfgZ3 � q�p z g��S]_���Suvg ­ c:]�^
~�gtgtl1bip�� � z p�� nv^`gt� nol1]��:] z hanobtefuv] z � ] x�·"r�cfno^0lfg¡hZ�@p z 6Pp_q�� pµ�Sgtuv^>]�h>hZ�@p�uvg¡��giuv^0bip�lflfgibihagi��~-x
btp_lf�fnohjnvp�lf]_u8� z p_~:]_~fnouvnohjnvgi^0q�p z � ^�] ¢ ] x�gi^jn|]�l�lfgihZ�Hp z 6�hac z p�efw_c*�Fcfnvbdc*gi��nv�fgilfbtg1ª«g_· wf·�´ ^jp�q hZ� ] z g
btp_����p�lfgil-h���no^j~�gtc:] ��nvp zd­ b ]_l&nol$#:efgilfbtg�p�e z gi^`hjnv��]�hag p_q�hacSg�uvn 6_giuvnvcSpµp���p_qFeflf�fg z u�xµnolfwPbt]_ef^`gt^
ª«g�· wS·o´ bip�� � z p�� nv^`gt�N3 �f­ ·Cr�cfg �fn|]_w_lfp�^`hjnvb�^jg z ��nvbigPbdcfp�p�^`gt^�hjcfgP� p�^mh�uon 6�gtuox&^jgih�p_q0~�gtcf]���nop z ]_u
� pµ�fgiuv^C�Fcfnvbdc°] z g>btp�lf^`nv^mhagtl³hH�Fnohac�hacfg>p�~f^jg z ��]�hjnvp�lf^i´µnol�hjcfg�� z pµbigt^`^ ef���:]�hanolfw hjcfg � p_��� z p�� nv^jg
}T] x�g z p_qshacfg"r z ef^mh�\ pµ�Sgtu ·
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r z ef^mhE��p_lfnohjp z nolfw�no^���g z ��g¡hae:]_u ´ ]�l:]_uox-hjnvb_´�]_lf��]�bihan���g�·0r z ef^`h0��p�lSnohap z nvlSw�no^���g z ��gihje:]_u5~�gib ]_ef^`g
gihjg z l:]_uH��now�nvuv]_lfbtg no^�hjcfg�� z nvbig�p_qF^`e z ��no��]_~Snvuvn�hZx�· � ��g z x*�fgiq�gilf^jg�~�gtbip���gi^t´ �FcSgtl��fno^jbtp��_g z gi�©~-x
]_�S�_g z ^a] z nvgt^i´T]°^j�fe z hap°nol-�_gtl³hanop�l�p_q�]°lfg¡� p7C�gtlS^jg_·�r z ef^mh"��p�lSnohap z nvlSw�no^0]_l:]�uox-hanob�~�gtb ]�ef^jg�hacSg
z ] �/�:] hd] z gtbigtno�_gt�°q z p�� nvlf^mh z ef��gil³hagt��btp�� �feSha]�hanop�l:]_u:� pµ�Sefuvgi^H��eS^`h ~�g>]_l:]_u�x �igt��] h ]�l-ef��~�g z
p_qsuvg¡��giuv^ hap��Sgihag z � nvlfg>hacfgE^`nvw�lfn�{:b ]�lfbtg0p�qshjcfgEp�~f^`g z ��gt� p���g z hFgi�_gtl³ha^i·@r z ef^mhF��p�lSnohap z nvlSw�nv^ ]_uv^`p
]_�:]��Shan���g_·Hr�cfg���p�lSnohap z nvlSw�^`x�^`hjgt� �FnvuouRg¡�µ��gtlf� � p z g�g C p z hV�fe z nvlfw�] hjnv� gEp_q q z g
�-efgil-h0]�hjha]_b 6-^
hacf]_l��fe z nvlfw�]���g z nopµ� p_q¶c:]_�S�-x nv^`p�u|] hanvp_lR´ ]_lf����] x ^`��gilf��uvgi^j^5�fe z nolfw�q z g
�-efgtl³hC] hjhd]�b 6�^ noq:^mxµ^mhagi�
b ]��:]_~fnouvnohjnvgi^@c:] ��g�~�gtgtl��fgiw z ]_�Sgt��^je � btnogtl³hau�x�hap �fuv]_btgE^`efbdcPuonv� noha^Hp�l�hacfg"� p�lfn�hap z nvlfw�g C p z h ·
r�cfg°�sg z ��g¡hae:]_u y lf]_uox-hanob�\ p�lfn�hap z nvlfw�btp_����p�lfgil-h p_qHhacfno^ � z p �`gtb¡h��Fnouvu g��µhjgtlf�&hjcfg�\ y kZr y

^`x�^mhagt� ]�lf��nvl³hagiw z ]�hjgEnohj^���gibdc:]_lfno^j� ^ �Fnohac°hjcfg���x�l:]_� nvbE�0p���]_nol y�z bdcfnohjgtb¡hae z g_·�r�cfg \ y kZr y
^`x�^mhagt� ~�gtw³]�l*�fg¡��gtuop��f� gtl³h�q�p z"z ]_�fno�R´�6-lfp��Fuvgt�Sw�g¡¥ ~:]_^jgi�&btp_lf^`h z efb¡hanvp_l�p_q@��p_lfnohjp z nolfw°^`x�^mhagt� ^
eflf�Sg z � y �V� y � ^T8>now�c��5g z q�p z ��]_lfbig �Elfp��Fuogt�fw�g�¢ ]_^`gt^@� z p�w z ]_��· r�cfg�\ y kZr y ^mx�^`hagi� bip�lf^`nv^`hj^
p_q>]1uvno~ z ] z x p_q�� p�lfn�hap z nvlfw�� gihacSpµ�f^i´@]�l©] z bdcfn�hagibihae z g�q�p z p���g z ]�hanolfw1lfg¡hZ�@p z 6-^�p_qV� p�lfn�hap z nvlfw
� z pµbigt^j^`gt^i´-]_lf� ] #:g��µnv~fuog_´_�Snv^j�Su|] x³¥Zp z nvgtl³hjgt�"btp�l³h z p�u-^`x�^mhagt�#q�p z �-efnvb 6-u�x"btp�lf^mh z efbihjnvlfwf´ btp_����p�^jnolfwf´
� pµ�fn�q x�nvlfwf´�nvlS^j��gtbihjnvlfwS´:]_lf��btp�l³h z p�uouvnvlSw���p_lfnohjp z nolfw�lfg¡hZ�@p z 6-^t· � gtg � ?��Wq�p z � p z gE�fg¡hd]_nouv^i·
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r�cfg>\ y kZr y ^`x�^`hjgt� � z p��µno�fgt^�]_l g��µhjgtlf^`nv~fuogV]_lf� w z p��Fnolfw	6-lfp��Fuvgt�Sw�g¡¥ ~:]_^jgi��uonv~ z ] z x p_q���p_lfnohjp z ¥
nvlSw���g¡hacfp��f^T]_lf�"bip�����p�lfgil³ha^t´�]_u z g ]��Sx0]�lflfp_ha]�hagi�"�Fn�hac"^`h z efb¡hae z ]_u-]_lf�Ehjgtuvgip�uvp_w�nvbt]_u¦nvlSq�p z ��] hanvp_lR´
�Fcfnobdc ^mxµ^mhagi� �Sgi��giuvp���g z ^Fb ]_l�ef^jg"hap bip�lf^`h z efb¡h�lSgi�(� p�lfn�hap z nvlfw�^`x�^`hjgt� ^t·
r�cfg���p_lfnohjp z nolfw*� gihjcfpµ�/uonv~ z ] z x�nvlSbtuveS�fgt^�gil-h z nogt^�]�h�]_uou�uogi��giuv^�p_q�btp_���feµhd]�hjnvp�l:]�u>�fg¡hd]_nou ´

q z p_� �_g z x°]_~S^`h z ]_bih@� z p�btgi�fe z gt^�btp��_g z nolfw���n z hae:]�uvuox�]_uvu¶� p�lfnohjp z nolfwEhd]_^ 6-^t´Shjp�nvl³hjg z � gt�Sn|]�hjg¡¥Z�Sgihd]�nvu
� z pµbigt�fe z gt^ bt]_�Shje z nolfw�� p z gV^j��gtbino{:b�]_uvw�p z nohjcf� nvb no�fg ]_^i´SnolSq�p z ��]�hjnvp�l ]_~�p�eSh�hacfg>btuv]_^j^Hp_qT�fp���]_nvl
p z gilfbtuv] ��g_´Sp z hZx���gi^Fp_qTnvlSq�p z ��]�hanop�l�~�gtnolfw�� p�lfnohjp z gi�R´-hap�cfnow�cfuox �fg¡hd]_nouvgi�°� z p�btgi�fe z gt^�nvl³�_p�uo��nvlSw
^j��gtbino{:b z gt� z gt^`gtl³hd]�hjnvp�lS^t´�btp��fg_´C�fp���]_nol*�fg¡hd]_nouv^t´C]�lf��^jnow�l:]_uH^jp�e z btgi^t· �:p z g¡�S]_� �fuvg�´ hacfg�� p�^`h
]_~f^mh z ]_bihCuogi��giuv^C^j��g ],6�^Cp_q�btp_lf^`h z efb¡hanvlSw ]�lf� btp�� �:] z nvlfwE]E^`gih�p_q�c³xµ��p_hjcfgt^`gt^ ]�~�p�eµh �Fc:]�h�nv^ w�p�nvlSw
p�lR´R�Fn�hacfp_eShE� z p¦��no�fnvlfw�]�l-x �fgiha]_nvuo^E]_~�p�eShEcfp���hacfg c³x���p�hacfgi^jgt^ ] z g�btp�lf^mh z efbihjgt� p z btp�� �:] z gt�R·
y hE]�l nvl³hag z � gt�fnv]�hag"uogi��giu ´¶hacfg�r z gtl:����� ���µ´T����´s�B>µ´s�¦§µ´����sh z gtlf� � p�lfn�hap z nvlfw ^mxµ^mhagi���fg¡��gtuop���gt�
]�hV\�kZr ef^`gt^V]��:] z hanv]_u�¥ ��] habdc�^mh z ]�hagiw_x�p_��g z ]�hjnvlfw�p��_g z ]�^jg¡hFp_qTh z gtlf��hagi���Su|]�hjgt^t´µg ]_bdc�p_qW�FcSnvbdc
btp_lf^jno^`ha^H� z no��] z nvu�x�p_q hagt� ��p z ]_u¶bip�lf^`h z ]_nol³ha^@bdcf] z ]_b¡hag z n0�invlfw ^jp�� g>hjgt� ��p z ]_u:g¡��gtl³ht· \ p z g z gi{:lSgt�
� p�lfnohjp z nolfw���p��fgtuo^�gi��gilf�&hacfno^�� z pµbigt�fe z g°hap ha]76_g�� z p�~f]_~fnvuonv^mhanvb p z �fgiq«]_eSuoh�nolSq�p z ��]�hjnvp�l nvl³hjp
]_bibtp�efl³ht´Wp z hap�gi��~�gi��~:]_b 6-w z p_eflf��6-lfp��Fuvgt�Sw�g p_qChacfg��Sp���]�nvl nol hacfg���]�habdcSnvlfw°^mh z ]�hagiw_x�· r�cfg
� p�^`hV]_~S^`h z ]_bihVbip�l³h z p_uT]_lf��nvl³hag z � z giha]�hanop�l�� z p�btgi�fe z gi^>^`g z ��g ]_^V] ~f]_^jg"q�p z � p z gE^`��gibtno{fb�p_lfgt^i·

�*g8�Fnouvu btp�lf^mh z efbih5]�uvno~ z ] z xVp_qµ]_~f^`h z ]_b¡h5]_lf�"^j��gtbin|]_u�^jnvw_l:]_u�bip zjz gtu|] hap z ^Rb ]_uouvgi� ���-�
3;! �C�
)�+,< 8:� ���¡´
]�q hjg z hjcfg z gt� z gt^jgil³hd]�hjnvp�l1~³x�hac:]�h�l:]_� g��fg¡��giuvp���gt��]�hE\ kZr�~-x48�]�nv� p¦�Fn�h"��]_lf� �Ep�cf]_lfg�nolPhacSg
r z gtlf���E^`x�^mhagt� � �¦�-´ ���_´5�B>µ´ �¦§-´R��� · y h z gtlS� hagt� �fuv]�hag°ª«r�r ­ no^0]_l�] z bdcfgihZx��:]�u �:]�h`hag z l1p_qC�:]�ha]

�B?



��] z nv]�hanop�l nvl°] z giu|]�hjgt�°bip�uvuogtbihjnvp�l p_qW�f]�hd]S·030e z g ] z uvnog z g¡�µ�fuv]_l:]�hjnvp�l�p_qRhacSg0�:]�h`hag z l°nvuouvef^mh z ]�hagi��nol
hacSg�^`btgil:] z nop nv^V]_l�g¡�S]_� �fuvgEp�q ^`efbdcR·
�C]_bdc1r�r!c:]_^�]�hagi����p z ]�uWbtp�� ��p_lfgtl³hE]�lf�1] ��]_uoefg�btp�� ��p_lfgtl³h ·Vr�cfg�hagt� ��p z ]_uTbip�����p�lfgil³h

nvlSbtuveS�fgt^0uv]_lf�f��] z 6�hjnv� g���p�nvl³hj^E]_lf�1nol-hjg z �_]�uv^t·�}T]_lf�S��] z 6 ��p�nol-hj^ z gi� z gi^jgil-h�^`nvw�lfn�{:b ]�l-h0gi��gil³ha^
nvl�hacSg�uonoq�gihjnv� g�p_qHhacfg ��p_lfnohjp z gi��� z pµbigt^`^t·�r�cfg¡x���] x�~�g eflfbig z hd]_nol�nol hjnv� g_´s]_lf��^jp ] z g z gt��¥
z gi^jgil-hjgt�&�Fn�hac�hanv� g z ]�lfw�gt^°ª«� nvl���] � ­ g��µ� z gi^j^jnolfwPhjcfg�� nvlSnv��]_u ]_lS�*��] �µnv��]_u5hjnv� gt^"~�g¡hZ�@gigtl
hacSgt��· kZl³hag z ��]_uv^ z gt� z gt^`gtl³h���g z nvp��f^Hp�qRhacfg>� z p�btgi^j^@hjc:]�h@] z gV^jnow�lfn�{:b ]_l³hHnvl³hag z � z giha]�hanop�lR· kZl³hag z ��]_uo^
btp_lf^jno^`h0p�qC~�giw�nvlP]_lf� gilf�1��p_nvl³ha^V�Fcfp�^jg hanv� gt^>] z g��fgibtu|] z gt�1ginohjcfg z ]_^0p7C�^jg¡ha^0p�q hacfg q�p z � ª���nol
��] � ­ q z p_� ]Pu|]_lS�f��] z 61��p�nvl³h ´5p z ]�^�p7C�^jg¡ha^�p_q�hjcfg�q�p z � ª«� nvl���] � ­ q z p�� ]_lSp_hacfg z nvl³hjg z ��]_u�� ^
~�gtw�nol�p z gtlS����p�nvl³ht· ��]_uoefg bdc:]�lfw�gt^�] z g��fgt^`b z nv~�gt� nvl�hag z � ^ p_q¶��] z nop�ef^ ^mhd]_lS�:] z � hZx���gi^Cp_q�bte z ��gt^i´
]_lf� �Hg�] z g�g¡�µ�:]�lf�fnvlSw°hacfg�p z nvw_nvl:]_u z gt� z gt^`gtl³hd]�hjnvp�l1hjp°nvlfbiuvef�Sg�^`ha]�hano^`hjnvb ]�usnolSq�p z ��]�hjnvp�l ]_^��Hgtuou ·
r�cfg z gi� z gi^jgtl³ha]�hanop�l no^�^jef�S��p z hagi� ~³x�]�hagi����p z ]�uReShanouvn�hZx��f]_b 6 ]_w�g�ª«r ��� ­ hacf]�hF� z p_�:]_w³]�hjgt^�hagi� ¥
��p z ]_u8~�p�eflS�*nvlµq�g z gilfbtgi^�]_� p�lfw z giu|]�hjgt����p�nol³ha^�]_lf��nvl³hag z ��]_uv^ � ��;µ´C�B?	� ·�r�cfg ��]_uvefg bip�����p�lfgil³h
bdc:] z ]_bihjg z n0�tgi^Cbtp�lf^mh z ]_nvl³ha^8p_l nolf�fn��µno�fe:]_u��:]�ha]0�_]�uvefgi^C]_lf� � z p_��p�^`nohjnvp�lf^ ]_lf� p�l btp_���feµhagt��h z gtlS�f^
nvl hano��g�¥Zp z �fg z gt� �:]�ha]S´µ]_lf� ^j��gtbtn�{:gt^Hbtp�lS^`h z ]_nvl³hj^�hjc:]�hH��ef^`h�cfp_uv��]_��p_lfw �Sn C�g z gil³hH�f]�hd]�^`h z g ]_� ^t·
kZl���]�hjbdcfnvlfw�]°h z gtlS� hjgt� �fu|]�hjg�hap��:] hd]S´WhZ�Hp�ha]_^ 6-^�] z g�bt] zjz nvgi� p_eSh"^jno��efuoha]_lfgip�ef^ju�x�· �5n z ^mh ´

hacSg�~�p�eflS�f^>p_l�hjnv� gEnvl³hag z ��]_uo^���gil-hjnvp�lSgt��nvl�hacSg�r�r(] z g z g¡{:lfgi�P^jp hacf]�h�hacfg"�:] hd] ~�gi^`hF{fha^FhacSg
r�rE· �:p z g��f]����fuog_´W]°r�r�hac:] hEuvp�p.6-^�q�p z ]�uonvlfgt] z�z nv^jg�nvl�]�l-ef��g z nob��:] z ]_��g¡hag z q�p�uvuop��@gi�1~-xPnohj^
cfp�uo�fnvlSw°^`hjg ]_�Sx1�FcSnvuvg�]_lfp_hjcfg z �:] z ]_� gihjg z �fgib ] x�^ g��S��p�lfgil³han|]�uvuox ��ef^mhE{:lf��hacfg�ª«]_�f� z p �Sno��] hag ­
hano��g�~�p�eflS�:] z x�~�gihZ�Hgtgil hacfgi^jg hZ�Hp*bip�lf�fn�hanop�lf^t·	k ha^ ~�gi^`h�gt^`hjnv��]�hag��Fnvuou � nvlfno��n��tg°�fg¡��n|]�hjnvp�lf^
q z p_�¤hacfg�btp�lS^`h z ]_nvl³hj^t· � gtbip�lf�R´�]_l p¦�_g z ]_uvuT� g ]_^`e z g p_q hjcfg��-e:]_uonohZx�p�q {fh>nv^Fbtp�� �feShjgt�Pq z p��¤hacSg
�fg¡�µnv]�hanop�lf^i· r�cfg"��p_^`h�]��f� z p_� z nv]�hag>u|]_lfw_e:]_w�g0p�qWh z gilf�f^V]_lf��bip�lf^mh z ]�nvl³ha^@�Fnouvu¶��] z x�q z p�� �fp���]_nvl
hap��fp���]_nvl ´@]_lS���HgPg¡�µ��gtb¡h�hap ~fefnouv��] z nvbdc�^jgih�p_q0bt]_�:]_~Snvuvn�hanogt^�hap ��p��fefuv]�hag�hacSg p�l³hjp�uvp�w�x�p_q
h z gtlf�S^t·

�*g��fu|]_l hap �fgi�_gtuvp_��r�r�^@q�p z nol³h z eS^jnvp_l��fg¡hagtb¡hanop�lR´�btp�� � z p_��no^jgVnv�fgil-hjno{:bt]�hanop�lR´�]_lf�°] uvno~ z ] z x
p_qV� z pµbigt^j^`gt^�q�p z ��p�lSnohap z nvlSw�h z ef^mhZ�@p z hacfnolfgt^`^ ]_lf�©^jef^`�fnvbinvp�eS^jlfgi^j^ p_qF^`x�^mhagt� btp�� ��p_lfgtl³ha^ ]�lf�
~�gtc:] ��nvp z ^t· � p���gFp_q�hacSgVgiuvgi��gil-ha] z x�� z p�btgi^j^jgi^@nol hjcfgVuvnv~ z ] z x �FnouvuS~�gF~:]_^`gt��p_l hjcfg z gtuv]�hanop�lf^`cfnv�f^
~�gihZ�Hgtgtl�h z ef^mh�btp�lSbtgt�µha^�]_^@�fgtuonvlfgt]�hagi��nvl���p��fgtuo^Hp�qRh z ef^`h�^mhd]�hjgt^�]�lf��h z ef^`hm¥Z~:]�^jgt� z gt^`p�e z big"]_uvuop�¥
b ] hanvp_l�� gihacSpµ�f^i· 3�hacfg z uvno~ z ] z x�giuvgt� gtl³hj^H�Fnvuou¶btp z`z gt^`��p_lf�°hap�hagtbdcSlfn0�-efgi^�ef^jgi��nvl�g���hd]_l³h�^mxµ^mhagi�
^jgibte z nohZx���g¡hacfp��f^t´_^jefbdc ]_^ ~�p�eflS�:] z x btp_l-h z p�uouvg z �:] hjhag z lf^i´³nvl³h z ef^jnop�l�]�lf����no^jef^`g ^jnow�l:]�hje z gi^t´³]�lf�
^`ha]�hano^`hjnvb ]�u5� pµ�Sgtuv^>p_q�lfp z ��]_u ´ ]�~flfp z ��]_u ´ ]�lf��]_lfp���]_uop�ef^V~�gic:] �µnop z ^i· 30~³��nvp�eS^juox�hacSnv^ z gtuvnogt^>p�l
]�uvp��Hg z uvg¡��gtuWp�q ^`nvw�l:]�uR� z p�btgi^j^`nvlfw hagibdcflfn0�-efgi^t´�^jefbdcP]_^�^`ha]_lf�:] z ��h z ]�lf^`q�p z ��^V]_lS��bip zjz gtuv]�hap z ^t·
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r�cfgVbtgil-h z ]_u:bip�lfbigt�ShHnvl hacfg>\ y kZr y ] z bdcfnohjgtbihje z gFno^Chjc:]�hCp_qR]ElfgihZ�Hp z 6 p_q�� p�lfnohjp z nolfw0� z pµbigt^`^jgt^i´
p���g z ]�hanolfw°eflf�Sg z hacSg�btp�l³h z p�u p_qH]©¨`� p�lfn�hap z p_q�� p�lfnohjp z ^ ± p z ¨j\ 3"\ ± · r�cSg ^`gih"p_q�� p�lfn�hap z nvlfw
� z pµbigt^j^`gt^�q�p z ��hjcfg lfpµ�Sgt^"p_q@hjcfg lfgihZ�Hp z 6�´ ]_lf��hacfg btp_����eSlfnvbt]�hanop�l1�:]�hjcf^�q�p z ��hjcfg gt�fw�gi^ p z
uvnol�6-^ p_q¶hacSg�lfgihZ�Hp z 6¶· �C]_bdc � z p�btgi^j^Cnvl�hjcfg�lfg¡hZ�@p z 6���]�x�c:] ��gV]0l-ef��~�g z p_q@¨mhjg z ��nol:]_uv^ ± ´_gt]_bdc p_q
�Fcfnobdc z gtbigtno�_gt^Vp z gi��n�ha^ ^mh z gt]_� ^�p_q z gt��p z ha^ ��n|]�p�lfgEp z ��p z g0^mhd]_lf�f] z ��h z ]_lf^`��no^j^jnop�l�� z p_hap�btp�uo^t·

��;



r�cfg>lfgihZ�Hp z 6 ��] x g¡�µcfnv~SnohH] cfnog z ] z bdcfnob ]_u:^mh z efbihje z g�´f]_^�^jp�� gF��p_lfnohjp z nolfwE� z p�btgi^j^`gt^ ��] x btp�lf^`nv^mh
p_q>]P^`ef~flfg¡hZ�@p z 6�p_qV^jef~S� z p�btgi^j^jgi^t·�r�cfg���g¡hd]_�Scfp z �Hg�ef^jgi��q�p z hacSnvl�6-nvlSw p_q�hacSg�p���g z ]�hjnvp�l�p_q
hacSgt^jg lfgihZ�Hp z 6�^�nv^Fhac:]�hVp_q gtuvgibih z nvbt]_uWlfg¡hZ�@p z 6-^t´Rnol��Fcfnobdc �Hg1¨m�Fn z g"hap�w_gihacSg zj± ��] z nop�ef^F� z p�btgi^j^`gt^
]_lf��lfg¡hZ�@p z 6�q z ]_w�� gtl³hj^ ~³x©bip�lflfgibihanolfw�hacfgin z hag z � nvl:]_uo^�hap_w�gihjcfg z · y \ 3"\ � z p���nv�fgi^�� g ]_lS^
q�p z btp�lS^`h z efbihjnvlfwS´���]_nol³hd]_nolfnvlfwS´�nolf^j��gtb¡hanolfwf´�]_lS� ��p��fn�q xµnolfw1hacfg ��p_lfnohjp z nolfw�lfgihZ�Hp z 6�]_lf��nohj^
p���g z ]�hanop�lR·P��gE]_bdcfnogi�_gE]��fgtw z gtg�p_qTeflfn�q�p z � nohZx nol�hacfg�btp�l³h z p�u � z p�btgt^`^�~³x�p z w³]_lfn��tnolfw�\ 3"\ ^F]�^
^j��gtbin|]_u�hZxµ��gt^Vp_q5��p_lfnohjp z nolfw�� z pµbigt^`^jgt^i·D��g"� z p���nv�fgE^`p�� g�^mhd]_lS�:] z ��� z p�w z ]_��� nvlSw�btuv]_^j^`gt^�hac:] h
]_b¡h�]�^ � z ]_�f��g z ^t´:q�p z ]_�S�fnvlfw�\ y kZr y hjg z � nvlf]_uv^�]�lf��q�eSlfbihjnvp�l:]�uvnohZx hap ]_�S�fuvnob ]�hjnvp�l°^mx�^`hagi��^i·

�*g �fuv]_l hjp nol³hagtw z ]�hjg hjcfg�\ y kZr y ] z bdcfnohjgtb¡hae z g �Fn�hac�hjcfg���xµlf]_��nob �0p���]_nvl y>z bdcfn�hagtb¡hae z g
nvl1p z �fg z hjp°q�e z hjcfg z"z gt�fefbig�hacfg�g C p z h"p_qHbtp�lf^mh z efbihjnvlfw�]_lf�1ha]_nvuop z nolfw�� p�lfn�hap z ^t· 3Ee z ]��f� z p�]_bdc
�FnvuouT~�g�hap°ef^`g�hacSg��E� y nohj^jgiuoq hjp�]_eShjp���] hanvbt]_uvu�x�bip�lS{:w_e z g�hjcfg�~:]�b 6�~�p�lfg���p�lSnohap z nvlSw ^mx�^`hagi��^i·
� ��gtbino{:bt]_uvu�x�´¦hacfgH�E� y �Fnvuou³~�g@]_eShjp���] hanvbt]_uvu�xVbtp�lS{fw�e z nolfw�^`p_q hZ�@] z gH��p��fefuogt^Thap�� z p��fefbtg�hacfg��:]�ha]
^`h z gt]_��^>lfgtgi�fgt� q�p z � p�lfn�hap z nvlfwf·Hr5p���]76�g�ef^`g�p_q hacfgi^jg�^mh z gt]_� ^t´¶hacfg��E� y �Fnvuou5]�uv^jp btp_lS{:w�e z g
hacSg�lfgihZ�Hp z 6�p�q�� p�lfn�hap z nvlfwVhap"��]76_g�ef^`gFp_q¶hacfgi^jgV^`h z g ]_� ^t´³~�p_hjc hjp0q�gtgi��nol-hjp z gi^jp�e z btgV]_uouvp�b ]�hjnvp�l
�fgibtnv^`nvp�lS^>]�lf��hap�q�gtgi�P~:]_b 6�nvl³hap�hacSg�p_��g z ]�hjnvp�lf^�p�q5hjcfg"^jp_q hZ�@] z g�btp_����p�lfgil-hj^�hacfgi��^`gtuo�_gt^i·
r�cfgE{ z ^mhV^`hagi� p�q5hjcfnv^ nol³hagtw z ]�hjnvp�l�� pµ�Sno{:gi^@hacfg"�E� y hap ]_�S�P\ y kZr y q�eSlfbihjnvp�l:]�uvnohZx hjp gt]_bdc

nvlS^`h z ef� gtl³hagi��^jp_q hZ�@] z gF� pµ�Sefuvg�·sr�cSg�^jgtbip�lf� ^`hjgt� b ]_uouv^5p�l�hacSgF�E� y hapE^jg¡hCef��hacSp�^jg�� p�lfn�hap z nvlfw
� z pµbigt^j^`gt^Clfgigt�fgi� hjp"]_l:]_u�x �ig@hacSg�nvlf^mh z eS��gil-ha]�hanop�l��:] hd]0]_lS� hjpE��]�nvl³hd]_nol�hjcfg h z ef^`hC� p��fgtuo^t·sr�cfg
hacSn z ��^mhagi� no^@hap�ha]_nvuop z hjcfgEbtp_lS{:w�e z ]�hanop�l�p_q5]_uog z hjnvlfw���p��fgtuo^ ef^`gt��nvl°hacSgE��p�lSnohap z nvlSw � z pµbigt^`^Fhjp
btp_lSq�p z ��hap z gt^`p�e z btg0]�uvuvp�b ] hanvp_l��fgtbinv^`nvp�lf^C��]_�fgF~³x�hacfgFh z ef^`hm¥Z��]_l:]_w_gt� gtl³hC^`x�^`hjgt��´µ^`p�]_^8hjp lfp�h
p���g z �Fcfgiuv�¤hacSg z gt^`p�e z bigt^F�Fnohjc � p�lfn�hap z nvlfw�]_uvg z ha^i·
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r�cfg"]_no� p_qs��]_lf]_w�nvlSw z gi^jp�e z btgi^Fnvl�]_l�gil-��n z p�lf� gtl³h�p�q5no����g z q�gtb¡h@h z ef^`hFno^@hap�{flf��]_l�]_uouvp�b ]�hjnvp�l
p_q z gi^jp�e z btgi^�hap�hd]�^ 6-^ hac:] h���]¦�Sno��n��tgi^@p���g z ]_uou eShjnvuvn�hZx�·5r�cfnv^�nolfbtuoef�fgt^ ]_uvuopµbt]�hanop�lf^Cp_q z gi^jp�e z btgi^Fhjp
b ] zjz x�p�eShChacfgV� z nv��] z x hd]_^ 6�^i´S]�lf��]�uv^jp�]_uouvp�b ]�hjnvp�lS^ p_q z gt^`p�e z btgt^�hap"gtlS^je z g�^je z ��no��]_~fnouvn�hZx hjc z p�eSw�c
� p�lfnohjp z nolfwf´ z gt�fuonvbt]�hanop�lR´ z gibtp�lµ{:w�e z ]�hanop�lR´Tgihjb_· � nvlfbig�]_l g ]�^`x�� ] x1hjp �fgil³x�^`g z �µnobtg nv^Ehap�q�gtnol³h
]�h`hd]_b 6-^ hacf]�h bip�l³�µnolfbtgF]>^`x�^`hjgt��hjpEg¡�µ��gtlf� ]_uou�n�ha^ z gt^`p�e z btgt^Cp�l��fgiq�gilf^jn���g�� g ]_^`e z gi^t´�hacSg � z no��] z x
]_no�,p_q z ]�hanop�l:]_uµh z eS^`hH��]_lf]_w�gt� gtl³h�nv^8hjp�]_uouvp�b ]�hjg z gi^jp�e z btgi^@hap"hd]�^ 6-^@nol hjcfgFq«]_btgVp_qRbip�� � z p�� nv^`g_´
]_lf� hjp�~:]_uv]_lfbtg z gi^jp�e z btgi^�^`��gil³h"p�l1�fgiq�gilf^jg ]_lS�1^je z �µn���]_~fnvuonohZx�]_w�]_nvlf^mh�hjcfg�gUC�gtb¡ha^Ep_q8hjcfgt^`g g��-¥
��gtlf�fn�hae z gt^ p_l�hacfg@� z no��] z x"p���g z ] hanvp_l:]_u³hd]_^ 6-^t·8�0p�nolfwFhacfno^ z g��-efn z gt^ �fg¡��giuvp��f� gtl³h8p�q¶��g¡hacfp��f^5q�p z
��]76-nvlfw�]_uouvp�b ]�hjnvp�l��fgibtnv^`nvp�lS^0hac:]�hEha]76_g nolSq�p z ��]�hjnvp�lP]_~�p_eShE�fgiw z gig p�qHh z ef^mhZ�@p z hacfnolfgt^`^ nol³hap�]_b�¥
btp_efl³h · 30e z ]_�S� z p³]�bdc hjp0hacfgi^jgF�fgibtnv^`nvp�lS^ ^jgig�6-^�hjp0q�p z ��efu|]�hjgHhjcfg��fgtbinv^`nvp�lf^ nvl��fgibtnv^`nvp�l�¥ hacSgtp z gihanob_´
hag z � ^t´ nol*p z �fg z hap no�fgtl³hjnoq x z ] hanvp_l:]_uC]_uouvp�b ]�hjnvp�lf^"]�^�p�lfgi^�p_qF��] �µnv��]_u g��S��gtb¡hagi��eµhanvuonohZx_· � nvlfbig
noh0nv^0lfp�h�]_uo�@] xµ^E��p�^`^jnv~Suvg�hjp�bip�� �feShag�hjcfg z ] hanvp_l:]_us�fgtbinv^jnop�lf^ z ]_�fnv�Suox�´��@g ]_uo^jp��fuv]_l hap�g��S�Suvp z g
��] z nop�ef^8� g ]_lS^Cq�p z ��]76-nvlSw z ]�hjnvp�l:]�uf�fgtbinv^`nvp�lf^Cnol � z ]_b¡hanvbig_´ z ]�lfw�nvlSw0q z p�� z efuvg�¥Z~:]�^jgt� ��p�uvnobtnvgi^��`ef^N¥
han�{:gt��nvl��fgtbinv^jnop�lµ¥ hacfgip z g¡hanvb hag z � ^ hjp ]_�f� z p �µnv��]�hanop�l ]_uvw�p z nohjcf� ^0q�p z bip����SeShanolfw w_pµp��µ¥Zgilfp�efw_c
]_uouvp�b ]�hjnvp�lf^i·

�B>



&�
���
�� '(J�
I$U� � ���!$��*O J���$U��
�JK).� �!�#�#�Q).�1�����F�

r z ef^mh`¥Z~f]_^jgi� z gi^jp�e z btg>]_uvuopµbt]�hanop�lf^sq�p z � ]"^j��gtbin|]_u:bt]_^jgVp_q z gt^`p�e z btg0]�uvuvp�b ] hanvp_lf^ nol w_gtlfg z ]_u · r�cfg z g
nv^ ]�^jn�� ]_~Suvg@uonohjg z ] hae z gHp�l z gt^`p�e z btgF]_uouvp�b ]�hjnvp�lE�fgibtno^jnvp_lR´�gt^`��gibtnv]_uvu�x"nvl�hjcfg@{:l:]�lfbtnv]_u z g ]_uo� ´ ^jeSbdc�]�^
� gihacSpµ�f^sq�p z ]�uvuvp�b ] hanvlSwVnol³��gt^mha� gtl³ha^ ]_b z p�^j^ nol³��gt^mha� gtl³h8��gicfnvbiuvgi^t· r�cSgt^jg�� p��fgtuo^ ] z g�]_uou�~f]_^jgi��p�l
~:]_^`g�lfp_hjnvp�lf^>p_qC� z p�~:]_~fnouvn�hZx�p_qC��g z q�p z ��]�lfbtg�]_lf�1eShjnvuvn�hZx�p_qC��g z q�p z ��]_lfbtg�·Er z ef^`hm¥Z~:]�^jgt��� pµ�Sgtuv^
�FnvuouT]_uv^`p�nol³��p�u���g"hacfgi^jg ��] z n|]_~Suvgt^i´:~feShV�FnvuouW��p��fefuv]�hag0hjcfg��`eS�fw�� gtl³ha^>p_q � z p�~:]_~Snvuvn�hZx�]_lS�PeShjnvuvn�hZx
~³x°hacSg��Sgtw z gtg�p_q5h z ef^mhZ�@p z hacSnvlfgi^j^t´�^jeS^j�fnobtnvp_ef^jlfgi^j^i´�g¡hab�·o´:p_q5hacfg z gt^jp_e z bigt^Vnvl³��p�u���gi�R·
kZl1hacfg�^`nv� �fuvgi^`hEbt]_^jg�´R�@g � nvw�c³h���nogi��hap_ha]_u ]_uouvp�b ]�hjnvp�l�eShjnvuvn�hZx�nvl�]°^`ha]�hag�p�q�hjcfg��Hp z uo����]�^

^jno���Suox hacfg"^jeS� p_q5hjcfg"eShanouvn�hZx�p�q gt]_bdc ]_uouvp�b ]�hjnvp�l�p_qshd]_^ 6�^Fhap ^mxµ^mhagi��^i´�n · g�·o´
������� ª
	iª�� ­�
 � 
 � ­

�Fcfg z g ��� ª�	iª�� ­�
 � 
 � ­ �fgtlSp_hagi^�hjcfg>g��µ��gibihagi�°eShjnvuvn�hZx�p_q c:] ��nvlfw�^`x�^`hjgt���>��g z q�p z � hjcfgVha]_^ 6�	iª�� ­ nol
^`ha]�hag�� ·�kZl hjcfnv^V^jno���Suvgt^mhVb ]_^`g_´��Hg�� z gt^`ef� g�p�lfu�x�p�lfg"hd]_^ 6�]_^j^`nvw�lfgi� hjp°]�^mx�^`hagi��] h0] hanv� g �¶nol
hacSg�� p z g�l:]�hje z ]_usb ]�^jg�p_q ��efuohjnv� z pµbigt^`^jnvlSw�^mxµ^mhagi��^i´ hacfg g¡�µ��gtbihjgt��eShjnvuvn�hZx°�Hp�efuv� ]_btbip z �Phjp�hacSg
btp_���fuogihjg�^`gih�p_q ha]_^ 6-^0]�^j^jnow�lfgi�Phap g ]_bdcP^`x�^`hjgt��·Vr�cSg�^jgi�:] z ]_~fnvuonohZx�p_q8eShjnvuvn�hZx°p_q ]_^j^`nvw�lS��gil-hj^Vhjp
�fn C g z gtl³h�^mx�^`hagi��^F]�uv^jp z gt� z gt^`gtl³ha^V]���p_hagil³han|]�u�ha] z w�g¡h@q�p z nv� � z p���nvlSw z gt]_uvn�hZx�´�^jnolfbtg0nol°^jp_��g0bt]_^jgi^
hacSg p���g z ]_uouWeShanouvn�hZx���eS^`hVhd]76�g nol-hjp ]_btbip�efl³h>hjcfg�gtl³han z g�]_uvuopµbt]�hanop�l�]_b z p�^`^>^mx�^`hagi��^i´�lSp_h �`ef^`h>^jef�
hacSgEnvlf�fn���nv�fe:]�u�bip�l³h z nv~feShjnvp�lS^t· �:p z g��S]_���Suvg_´µ�fe z gtuox�uvp�b ]_u�� g ]_^`e z gi^���now�c³h b ]�uvu¶q�p z z gi�feflf�f]_lfbix_´
]_^`^jnvw_lfnvlfw�hjcfg ^a]_� g � z p�btgi^j^"hap�^jgi�_g z ]_uC^`x�^`hjgt� ^t·°¢HeSh"hacfno^���] x1~�g eSl:]_btbigt�Sha]_~fuog n�qHhjcfg z g�no^"]
u|] z w�g z ^`gih p_q � z p�btgt^`^jgi^�hac:] h ��ef^`h ~�g ��g z q�p z � gt��hac:]_l hacfg ^jg z �_g z ^�uvgiq h ]�q hjg z hacSg��fef�Suvnvbt]�hanop�lf^
ef^`gt��q�p z�z gt�feSlf�:]_l³h btp_���feµhanvlSwf·1®>g¡��g z hacSgtuvgi^j^i´HhacSg°uvp�b ]_uCeShjnvuonohZx�gt^mhano��]�hjnvp�lS^ � z p��µno�fg�]Pw�p�p��
]_lf��q�g ]�^jnv~Suvg0^mhd] z hanvlSw ��p�nol-h�q�p z nvl³��gi^`hanow³]�hjnvp�l�p_qshacSg�g C gibih>p_qsh z eS^`hVp�l z gi^jp�e z btg ]_uvuopµbt]�hanop�lf^i·
kZl�hacfno^ ^jno���Suvno{fgt��^`gih`hanvlSwf´�hjcfg�g¡�µ��gtbihjgt� eShjnvuvn�hZx"p_q�]�hd]�^ 6 ]_^j^`nvw�lf� gtl³ht´ ��� ª�	iª�� ­�
 � 
 � ­ ´�nv^5nohj^jgtu�q

g¡�µ� z gt^`^jgt�P~-x ����� �Sª��Tª�� ­�� � ­ � ª
	iª�� ­�
 � 
 � ­
�Fcfg z g � �Sª��Wª�� ­�� � ­ no^Ehacfg�� z p�~f]_~fnvuonohZx hac:]�h"h z ef^mh�^`ha]�hag���p�~Shd]�nvlf^"q�p z ^`x�^`hjgt����w�no�_gtl hac:]�h�hacSg
�Hp z uo��^mhd]�hjg"nv^�� ´¶]�lf���Fcfg z g � ª�	iª�� ­�
 � 
 � ­ no^ hacfg"eShjnvuvn�hZx p_q ��g z q�p z � nvlSw�hd]_^ 6�	iª�� ­ nol�^`x�^`hjgt� ��nol
hacSg"�Hp z uv��^`ha]�hag!� ·
kZl ^`p�� g b ]_^`gt^i´��Hg���] x0~�gC]_~fuog hapF�fgibtp�� ��p_^jg hacSg8eShanouvnohZx � ª�	iª�� ­�
 � 
 � ­ nvl³hjp q«]_bihjp z ^W�fgi��gilf�fnolfw

p�l�hacSg"ha]_^ 6¶´:h z ef^`hV^mhd]�hjg_´¶]_lf��hacSg"�Hp z uv��^`ha]�hag�´fq�p z g¡�S]_� �fuvg�´
� ª�	iª�� ­�
 � 
 � ­#" �%$ ª
	iª�� ­�
 �Tª�� ­`­'& �)( ª
�Tª�� ­�
 � ­

� efbdc	�fgtbip�����p�^`nohanop�lf^ ��]�x©^`nv� �fuvn�q x*hjcfg ha]_^ 6�p_q0gt^`hjnv��]�hanolfw1hacfgi^jg eµhanvuonohjnvgt^i´�]_lf�	�f] z h�p_qEp�e z
z gi^jgt] z bdc p�l h z ef^`h"� p��fgtuo^��Fnvuou5~�g�hap�nol-�_gt^mhanvw�]�hag�hjcfg�� z ]_bihjnvb ]�uvnohZx ]_lS� z g ]�uvnv^`� p�qH^`efbdc �fgtbip�� ¥
��p�^jn�hanvp_lf^t·

�*gP�fu|]_l�hap z gi{:lSg1]_lf� giu|]_~�p z ]�hag�hacfgi^jg nolfnohjn|]_u ]_lf� ^`nv� �fuvn�{:gt���fgtbinv^`nvp�lµ¥ hacfgip z g¡hanob � pµ�Sgtuv^
q�p z h z ef^mh`¥ ~:]_^jgi� z gt^`p�e z btg�]_uouvp�b ]�hjnvp�lR· 30lfgPhd]�^ 6	cSg z g1no^�hjp�nv�fgil-hjnoq x�^jn�hae:]�hjnvp�lS^�nvl��Fcfnvbdc�hacSg
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^jno���Suvnoq x�nolfwP]�^j^jeS���Shjnvp�lS^�cfp�uo�*h z efg_·9�*g�]�uv^jp �Fnvuvu�^jgig�6*hjp {:lf��� pµ�Sgtuv^�]_�f� z p�� z n|]�hjg�hap1� p z g
btp_���fuonvbt]�hagi� ^`nohje:]�hanop�lf^0hjc:]�h b ]_lflSp_h�~�g ^jno���fuono{:gi��nvl�hacfgi^jg � ] x�^t· � nol:]_uvu�x�´ �Hg��Fnouvu �Sgi��giuvp��*]
z ]�lfw�gEp_q5btp�lSb z g¡hag"� pµ�fgiuv^@q�p z cfp��Khjcfg z nobdc ]�lf���_] z nvgi��^`h z efbihje z gi^>p�qsh z ef^mhV^`hd] hagt^Fnol$#:efgilfbtgEhacSg
� z p�~:]_~fnouvn�hanvgi^ ]_lS��eµhanvuonohjnvgt^Hnvl�hacSgt^jg ]_~f^mh z ]_bihV� pµ�fgiuv^i·
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�Fgt^jp_e z big�]_uvuopµbt]�hanop�lf^R��ef^`h ]_�f� z gt^j^ ~�p_hjc�w z p�^j^5^`hd] hanvbH]_uouvp�b ]�hjnvp�lf^i´�nvl��Fcfnvbdc�hjcfg@^mx�^`hagi�,]_uouvp�b ]�hjgt^
� z pµbigt^j^`gt^�hjpPcfp_^`ha^ ~:]_^`gt�&p�l hacfgin z g¡�µ��gtbihjgt� � � � ´s� gt� p z x_´ ]_lS�*lfg¡hZ�@p z 6 z g
�-efn z gt� gtl³hj^t´ ~feµh
]_uo^jp&{:lfg z ¥ w z ]_nolfgt� ´>�Sx�l:]���nob1btp�l³h z p�uv^�p_l hacfg�� z pµbigt^j^`gt^�hac:] h�],C gibih�hjcfgtn z g¡�µ��gibihjgt� z gt^`p�e z big
btp_lf^jef� �Shjnvp�lR· �:p z g��f]����fuog_´>��p�lSnohap z nvlSw&^`x�^`hjgt� ^�hjc:]�h�� z pµ�Sefbtg9#:p�pµ�f^�p�q�q«]_uo^jg�]_uog z hj^���] x
btp_lf^jef� g�~:]_lf�S�Fno�Shac�]_lf��� z pµbigt^j^`nvlfw p�l©hacfg��:] z h p_q�hjcfg z gibtnv�Snvgtl³hj^ hjc:]�h�hacSg ^mxµ^mhagi� bt]_lflfp�h
^j�f] z g�·

�*g��Fnouvus^jgtgU6 hap�]_�f�Suox p�e z p�lfw_p�nvlfw z gt^`g ] z bdc�p�l9�-e:]_uonoha]�han���g z gt� z gt^`gtl³hd]�hjnvp�lS^ p_q�� z giq�g z gtlSbtg
nvlµq�p z ��]�hanop�lPhjp hacSg h z ef^mh`¥Z��]_l:]�w�gt� gtl³hEhd]�^ 6¶·°r�cfgi^jg z gt� z gt^jgil³hd]�hjnvp�lf^�bdc:] z ]_bihjg z n0�tg�� z g¡q�g z gtlfbigt^
]_� p�lfw1biu|]_^`^jgt^ p_q>^jn�hae:]�hjnvp�l�p z p�~��`gtb¡h z ]�hjcfg z hacf]_l�hacfg�ef^`e:]_u�� z giq�g z gtlfbigt^�]_��p_lfw1nvlf�Sno��nv�fef]_uv^
hacf]�h�q�p z � hacfg�q�p_eflf�:]�hjnvp�lS^�p_q8^mhd]_lS�:] z �1�Sgtbtno^jnop�lPhacSgtp z nvgt^i·0r�cfg�� z nv��] z x�]_�f�fuonvb ] hanvp_lf^FnvlPh z ef^mh
��]_l:]_w�gi��gil³h�] z g hjp z gt� z gt^jgil³hanvlSwPhacfg�]_uvg z hjnvlfw�� z g¡q�g z gtlfbigt^�p_q ��p�lSnohap z nvlSw�� z p�btgt^`^jgi^t´8^jp ]_^�hjp
~�g°]_~fuog�hjpPg ]�^jnvu�x�btp�l³h z p�u�hacfg2#:p�� ]�lf� �-e:]_uonohZx�p_qV]_uog z ha^�w�gtlfg z ]�hjgt�R´C]�lf�*hap z gi� z gi^jgtl³hjnvlfw1hacSg
z gi^jp�e z btg ]_uouvp�b ]�hjnvp�l�� z g¡q�g z gilfbtgi^t·

�*g �FnouvuV~fefnouv� p�l�p_e z �:]_^mh��@p z 6 � ��§µ´ ;µ´��,?S´ >���p�l �-e:]_uonohd] hano�_g z gt� z gt^jgil³hd]�hjnvp�l/p_q�eShjnvuvn�hZx
nvlµq�p z ��]�hanop�lR´��FcfnobdcKc:]_^��fg¡��giuvp���gt�(uop�w�nob ]_u>u|]_lfw_e:]_w�gi^°hac:]�h�bt]_lKg��S� z gt^`^Pw�gilfg z nvb � z g¡q�g z gtlfbigt^
ªt¨m� z g¡q�g z ]_n z bt]_���f]_nvw�l��fu|]�lf^�hjc:]�h���]_nvl³ha]_nvl	]*btgil-hjg z p_q�w z ] �µn�hZx	p��_g z hjcfp�^jg hjc:]�h��Snv^`h z no~feShag
q�p z btgt^ � p z g°�Fno�fgtu�x ±-­ ´�]_lf�©hacf]�h z giu|]�hjg°hacfno^�lfp_hanop�l�p_q>� z g¡q�g z gtlfbig�hjp�hjcfg�lfp_hjnvp�l©p_q>� z p_~fuvgi� ¥
^jp_uo��nvlfw�p z �fu|]�lflfnvlSw w�p�]_uv^>ª«nol³hag z � z g¡hanolfw�w�p�]_uv^�]_^�btp�lS�fnohjnvp�lf^�� z giq�g z`z gi��hap�hacfgin z p��f��p�^jn�hagt^i´µp�hacfg z
hacSnvlfw�^8~�gtnolfw"g
�-e:]_u ­ ·P��g��Fnvuouf�fgi�_gtuop���eµhanvuonohZx ��p��fgiuv^ hacf]�hCbtp���~fnvlfg�~�p_hjc �-e:]_uonoha]�han���g � z giq�g z gtlSbtg
nvlµq�p z ��]�hanop�lP�Fn�hac�]_�f� z p��µno��]�hjg�l-ef��g z nob ]_u � p��fgtuo^Ep_q bip���� p�l1eShjnvuonohZx ^`h z efbihje z gi^�ª�g_· wf·o´seShjnvuvn�hZx
� pµ�fgiuv^�hac:]�h@nvlfb z gt]_^jgEef�°hjp�^jp_��g�hjnv� g�]�lf�°hacfgil�� z p���p,C hjp���p��fgtu��fgt]_�fuvnolfg�w_p³]_uv^i´S]�^ nvl � ����� ­ ´
]_uop�lfw �Fn�hac�]�eShap���]�hjnvb � z p�btgi�fe z gi^�q�p z bip���~fnolfnvlSwP^jeSbdc�nolSq�p z ��]�hjnvp�l nvl³hjp �-e:]_uonohd] hano�_g��Sgtbtno^jnop�l
� z pµbigt�fe z gt^�]_lf��l�eS��g z nvbt]_u ��eSuohanv]�hjh z no~feShag�eShanouvn�hZx*q�eflfb¡hanop�lf^ ^jefn�hd]_~Suvg°q�p z �-efnob 6�gi��]_uvef]�hanop�l�p_q
]_u�hag z l:]�hjno��gi^t·
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��g�g��µ��gibihVhap gt� �fuvp�x��fn C�g z gtl³hF�fgtbinv^`nvp�lµ¥ ��],6�nolfw�� z pµbigt�fe z gt^Fq�p z �fn C g z gil-hV�fgibtno^jnvp_lf^ �Fnohjcfnvl�p��µ¥
g z ]�hanop�l:]_u ´-��p�lSnohap z nvlSwf´-]_lf��bip�l³h z p_u � z pµbigt^j^`gt^i· � p_��g>�fgtbinv^jnop�lf^i´f^jefbdc�]_^Hhacfp�^`g0��]_�fg�~³x�cfnvw�cSg z ¥
uvg¡��giu � p�lfnohjp z nolfw ]_l:]_u�x�^jnv^V� z pµbigt^j^>hac:]�h�b ]_l�]KC p z � hjp�hd]76�g�^jp_��g�hanv� g"nvl bip�� nvlfw hap°�Sgtbtno^jnop�lf^t´
��]�x�ef^`g��fn z gtb¡h �fgibtnv^`nvp�l�¥ hacSgtp z gihanob@bip����SeShd]�hjnvp�lS^t· �¶p z hacSgt^jg �Hg@�Fnouvu�ef^jg no���Suvgt� gtl³ha]�hanop�lf^T~:]_^`gt�
p�lP¢ ] x�gt^`n|]_lP� z p�~f]_~fnvuonv^mhanvb�lfgihZ�Hp z 6-^"]_lS�Pnvl #:efgtlSbtg��Sn|]_w z ]_� z gt� z gt^jgil³hd]�hjnvp�lf^i´R]_lS�P��]76_g�ef^jg p_q
hacSg�u|] hagt^mh�]_uow�p z nohacS��^i· � eSbdc�]_uvw�p z nohjcf� ^C] z g>gtl³han z gtu�x�]_�fg
�-e:] hag�hjp���]_l³x�^`��gibtn�{:b0� z p�~fuvgi��^i´S]�lf�

�_�



]�u|] z w�gEbtuv]_^j^�p�q � p�lfnohjp z nolfw�uonv~ z ] z x�gtl³h z nvgi^��Fnvuvu ~�g0q�p�btef^`^jgi�Pp�l�^j��gtbino{:b"� z p�~fuvgi��^i·
3�hacfg z �fgtbinv^`nvp�l&� z p�~fuogt� ^ �Fnouvu z g
�-efn z g�p_hacfg z � gihacSpµ�f^i´ q�p z hjcfgix��Fnvuou�nol³��p�u���g°� z p�~:]_~Snvuvno^`hjnvb

� pµ�fgiuv^�p�q�] ^`b ]_uog°hac:] h ��]76�gt^�hjcfg�^`ha]_lf�:] z �©��g¡hacfp��f^�nvlµq�g ]_^`nv~fuog_´ p z �Fnouvu�nvl³��p_uo��g��Snv^`h z no~feShagi�
�fgibtnv^`nvp�lS^��Sn � btefu�hEhap�b ]_^mh�nvl�hacfg�q�p z �Jp_q�]�bigtl³h z ]_uvn��tgt� �fgibtnv^`nvp�l � z p�~fuvgi� ·/��g��Fnvuvu g¡�µ�fuvp z g ]
l-ef��~�g z p_qR]_�f� z p³]_bdcfgi^�hjp � z ]_bihjnvbt]_u z ] hanvp_l:]_uf�fgibtno^jnvp_l ��]76-nvlSwf´³g ]_bdc�~:]_^`gt��p_l�g��Sno^`hjnvlfw"� z p�w z gi^j^i·
r�cfgi^jg�nvlfbiuvef�Sg�� gihacSpµ�f^�~:]_^jgi�©p�l��fg z no��]�hjnvp�l&p�qF�fgtbinv^jnop�l���p�uvnobtnvgi^ p z�z efuogt^�q z p�� hacfg°�Sgtbtno^jnop�l
� pµ�fgiu �µ]_�f� z p �Sno��] hanvp_l°]_uow�p z n�hacf� ^Chac:]�h@�@p z 6�hjp no��� z p���g0nolfnohjn|]_u:�Sgtbtno^jnop�lf^F]_^ ��efbdc�]_^���p_^j^jno~fuvg
w�n���gtl hacfg�] ��]_nvuv]_~fuvg hanv� g �s�fg¡hag z ��nolfg �fp�� nvl:]_lSbtg z giu|]�hjnvp�lf^"]�lf�*p_hjcfg z bip�lf�fn�hanvp_lf^Ehac:]�h w z g ]�hjuox
z gi�fefbig�hjcfg"btp�� �fuvg��µnohZx°p�q ]��fgibtnv^`nvp�l�� z p�~fuogt� nol�]_�S��]_lfbig_´:��g z � noh`hanolfw�hacSg z efl³hano��gE�fgibtno^jnvp_l�hjp
~�g���]_�fgE~³x�bdcSgtb 6-nvlfw�] q�g¡�(biu|]_^`^m¥Z� gt��~�g z ^jcSnv�I�-efgt^mhanop�lf^t·
kZl1]_�f�Snohanop�l�hap hacfgi^jg��Sn z gibih�]_�f� z p �Sno��] hanvp_l�� gihjcfp��f^t´¶�@g��FnvuouWg¡�µ�fuvp z g��fnv^mh z no~feShjgt� z gt^`p�e z big

]_uouvp�b ]�hjnvp�l���g¡hacfp��f^ hacf]�hF^jgig�6°hap z gt�feSbtg"hacfgEbip����Suvg¡�µn�hZx°p_q5�fgtbinv^`nvp�lµ¥ ��],6�nolfw ha]_^ 6-^V~³x��fno��no�fnvlfw
hacSgt�#ef��]_bibtp z �fnvlSwVhjp�^j��gtbin|]_uon0�igt��nol³hag z gt^mha^ p�q:�fn C�g z gtl³h5^`x�^`hjgt��btp�� ��p_lfgtl³ha^i· rsp��fpVhacfno^t´��HgH�Fnouvu
~fefnouv� p�l�p_e z � z gi��nvp_ef^ � y �V� y ¥ q�eflf�Sgt� z gt^jgt] z bdc�p_l���] z 6�gih`¥ w�efno�fgt� z g ]�^jp�lfnolfw�]�lf���fuv]_lflfnolfw � 5f´
§�� ·8r�cfg0��]_nvl w�p�pµ�S^@nvl hacfgi^jgEgibtp�lfp_��nogt^ z gt� z gt^`gtl³hagi� bip�� �feShd] hanvp_l:]_u z gi^jp�e z btgi^�ª�hano��g�´-��gi��p z x�´
gihjb_· ­ ]_lf��hacSg�]�bdcfnvg¡��gt� gtl³h�p_q��fn C g z gtl³h�w�p³]�uv^��0hjcfg1� z pµ�feSbtg z ^ z gt� z gt^`gtl³hagi�(� z p�~fuvgi� ¥ ^jp�u���nvlfw
p z �Su|]_lflSnvlfw ��g¡hacfp��f^��@]_lf�&hjcfg°btp_lf^jef� g z ^ z gi� z gi^jgtl³hjgt�	w_p³]_uv^°ª«g��µhjg z l:]_u �fgi��]�lf�f^�p z nvl³hag z l:]_u
^jeS~fw�p³]_uo^ ­ · r�cfnv^��@p z 6�]_lf�°g��S��g z nvgilfbtgEbt] zjz nvgt^Hp���g z q«]_n z uox��fn z gibihau�x�hap�hjcfg>ha]_^ 6 p_qT]�uvuvp�b ] hanvlSw ]�lf�
z gt]_uvuopµbt]�hanolfw�u|] z w�g�¥Z^jbt]_uvg�^je z ��no��]_~fnouvn�hZx z gi^jp�e z btgi^8nvl�hacfg�q«]_btgHp_q:bdc:]_lSw�nvlfw z gi^jp�e z btgi^C]_lf���Sgt��]_lf�f^i·

� � �2� � ��� � 
I��� � � � � � � �
�E����� � �	
������ ���

� e z`z gtl³hV^`x�^mhagt� ^�q�p z nol-h z ef^`nvp�l��Sgihagibihjnvp�l�q�p�btef^�p�l��fg¡��giuvp��fnolfw�hZ�@p ~:]�^jnvb0hZx���gt^Fp_qs� gtbdc:]_lSnv^j� ^t´
�fuoef^>c³x�~ z nv� � gihjcfpµ�S^>bip���~fnolfnvlfw hacSgt^jg�·>r�cSg { z ^`h0~f]_^jnob�hZx���g�nv^Fhacf]�h�p�q8^jnow�l:]�hje z g z gibtp�w�lSnohanop�lR´
nvl©�Fcfnobdc ]�^j��gtbtn�{:b��:]�hjhjg z l	p_q�gi��gil³ha^°^`nvw�l:]�uv^ ]���p�^`^jno~fuvg�nvl³h z ef^`nvp�lR·�r�cfg ^jgtbip�lf� ~f]_^jnob�hZx���g
nv^0hjc:]�h"p_qH^`ha]�hano^`hjnvb ]�u ]_lfp_��]_u�x��fgihjgtbihjnvp�l ´snol1�Fcfnvbdc�btp_���:] z nv^`p�l�p_q�^`x�^`hjgt��´5eS^jg z ´Tp z p���g z ] hanvp_l
^`ha]�hano^`hjnvbt^@]_b z p�^j^@�fn C�g z gtl³h@hjnv� gt^jbt]_uvgi^@]�lf�°q z p�� �fn C g z gil-hHhano��gV��g z nopµ�f^�nv�Sgtl³han�q x hjcfg0g��Sno^`hjgtlfbig0p_q
��p_hagil-hjn|]_u�nvl³h z ef^`nvp�lf^i·8r�cfg 6-lfp��Fuvgi�fw�gEgi��~�p��fnogt�°~³x hacfgi^jgE^`x�^mhagt� ^�hagilf�f^@hjp�q�pµbief^ p�l°q«]_n z u�x�uvp��
uvg¡��giuv^ p_qR^jnvw_l:]_uv^i· kZl°hacSg �8��g z ]_uo��^`x�^mhagt��´Sq�p z g¡�S]_� �fuvg�´ z efuvgi^@hagilf�°hap�~�g0^`nv� �fuvg>]_lf��^`hd] hanv^mhanob ]_u
� gihacSpµ�f^�hagilf�*hapP~�g�� z p�� nvlSgtl³h�] h�hacSg°uvp��Hgt^`h�uvg¡��gtuo^�p_q�hjcfg�� p�lfn�hap z nvlfw�cfnog z ] z bdc³x �@] h�cfnow�cfg z
uvg¡��giuv^t´ z eSuvgt^V~�gtbtp_��g���p z g�btp�� �fuvg���´¶�FcSnvuvgEhjcfg�bip�l³h z no~feShjnvp�lf^Fp_q ^`hd] hanv^mhanob ]_uW� gihjcfpµ�S^>�fno��nolfnv^`cR·
r�cfg���]�nvl�~�p��fnogt^Fp_q 6-lfp��Fuogt�fw�g�q�p zFz efuogt^Fbtp_lfbtg z l ^`nvw�l:] hae z g�p�q ��] z x�nolfw��Sgtw z gtgt^>p_q bip�� �fuvg��Sn�hZx�´
~feSh ��p�^mh z gt� z gt^jgil³h8q«]_n z uox"uvp�b ]�u�bip�lf^`nv�fg z ]�hjnvp�lf^i´ z ]�hacfg z hacf]_l�hacSg@�Fnv�fg z ^`nohaef]�hanop�l:]_u�] � ] z gtlSgt^j^8�Hg
^jgig�6�hjp�b ]_�µhae z gEnvl°hacSgE� z p���p�^`gt����p_lfnohjp z nolfwE6-lfp��Fuogt�fw�gEuonv~ z ] z nogt^i· r�cfg"^`ha]�hano^`hjnvb ]�u�� pµ�Sgtuv^H��] x
~�g�btp�lf^mh z efbihjgt�*��]_l-e:]_uouox�p z bip�lf^`h z efb¡hagi�&]_lf� ]_�f]_�Shagi����gibdc:]_lfnob ]_uouox�´ ~feSh"� p�^`h�] z g�~:]_^`gt� p�l
q«]_n z uox�w z p�^`^@� z p���g z hjnvgi^Hp_q hacfg0^mx�^`hagi� ~�gtnolfw�� p�lfn�hap z gt�R· 30e z � z p���p�^jgi���@p z 6 �fgi�_gtuop��f^ � gihjcfpµ�S^
q�p z ~f]_^jnolfw"��p�lSnohap z ^ p_l � p z g btp�� �fuonvb ] hagt��^`hd] hanv^mhanob ]_uS]_lf� � z p_~:]_~fnouvnv^mhanobH� pµ�Sgtuv^i´�ef^`nvlfw"¢ ] x_gt^jnv]_l
lfg¡hZ�@p z 6-^@nvl³�_p�uo��nvlSw0hag z ��^ z gtu|] hagt��hjp�bip�lfbigt�Shj^Hnol hjcfgF^jn�hae:]�hjnvp�l 6-lfp��Fuogt�fw�gF~:]�^jg_´µ]_lf� g¡�µcfno~fnohjnvlfw
^jn�hae:] hanvp_l:]_u:�fgi��gilf�fgtlSbtg"nvl �Fcfnvbdc°hjcfg0� z p�~:]_~fnouvno^`hanob�lfgihZ�Hp z 6�ef^`gt����]�x n�ha^jgiuoqW~�g�bdcf]_lfw�gi��]_^@hacSg
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^jn�hae:] hanvp_l�bdc:]_lfw�gi^t·
� ��gtbtn�{:b1� p�lfnohjp z nolfw�^`x�^`hjgt� ^t´�]_^°p��f��p�^`gt� hap�bipµ�Sno{:bt]�hanop�lf^ p_q�uvnv~ z ] z nvgt^ p_q 6-lfp��Fuvgi�fw�gPq�p z

btp_lf^`h z efb¡hanvlSw ��p_lfnohjp z nolfw�^`x�^`hjgt� ^t´C] z g��Hgtuou z gt� z gt^jgil³hagt�©nol�hacSg�uvn�hag z ]�hje z g ]_lf�*nvl*bip�� ��g z btnv]_u
� z pµ�feSbiha^i·8r�cfg�� p�^mh z gtuogi��]_l³hC�@p z 6¶´Sp_hjcfg z hac:]�l�p�e z p��FlR´�p�l�� p�lfn�hap z nvlfw 6�lSp¦�Fuogt�fw_g0]_lf����g¡hacµ¥
p��f^ ]_�S��gt] z ^ nol hjcfg uvn�hag z ]�hje z g�p�l�h z gtlS���fgihjgtbihjnvp�l�]_lf� ¨mhjgt� ��p z ]_u�]_~f^mh z ]�bihanop�l ± ´�gt^`��gibtn|]�uvuox"nol�hacSg
�Hp z 6 p_q � c:]_c:] z � �µ� �C]_lf���E]_^ � � �8]�h � ha]_lSq�p z �R·�r�cfgi^jg gUC�p z ha^0q�p�btef^Ep�l z gt� z gt^`gtl³hanolfw�hjgt� ��p z ]_u
z giu|]�hjnvp�lS^jcfno�f^ ]_lS��p_l�� gihjcfp��f^@q�p z no�fgtl³hjnoq x�nvlfw��f]�hjhjg z lS^�p_qThagt� ��p z ]_u z giu|]�hjnvp�lf^`cfnv�S^ ]_^�nolf^`ha]_lfbtgi^
p_q5��p z g"]_~f^mh z ]_bihVgi�_gtl³ha^i· r�cfno^F�Hp z 6°� z p���nv�Sgt^>] w_pµp���q�p�eflf�:] hanvp_l�q�p z ��p�lSnohap z nvlSw�]_lf� ]_l:]_u�x�^jnv^
]_b¡hano��n�hanvgi^t´µ~feShVnvl³hagiuvuonvw�gil-h ��p�lSnohap z nvlSw�]_lf� ]_l:]�uox�^jno^�nvl³��p�u���g"� p z g0hjc:]_l��`ef^`hFhagi����p z ]_uRnvlµq�p z ��] ¥
hanop�lR· � h z eSbihae z nvlSw z gtuogi��]_l³h"^jp z ha^"p_qHlfp�lµ¥ hagi����p z ]�u nvlµq�p z ��]�hanop�lR´�gt^`��gibtn|]�uvuox nvlµq�p z ��]�hanop�l ]�~�p�eµh
uvp_w�nvbt]_u nv� �fuonvb ] hanvp_lR´8^`ha]�hano^`hanob ]_uFbip zjz gtu|] hanvp_lf^t´@]_lf�	bt]_ef^j]�hanop�lR´ no^�b z efbin|]_u ´@~feSh�u|]_b 6-nolfw�nol	� p�^`h
]_~f^mh z ]_bihjnvp�lµ¥ ~:]_^`gt� h z gt]�ha� gtl³ha^i· � ha]�hano^`hanob ]_uRh z gilf�P�fg¡hagibihanop�lR´�p�l�hacfg p_hacfg z cf]_lf�R´¶�fp�gt^Vlfp_h�]_�fg�¥
�-e:]�hjgtuox�g¡�µ�fuvp_noh8hacSgVbip�lf^mh z ]�nvl³ha^�]_lf� ^`h z efb¡hae z nvlfw"nolSq�p z ��]�hjnvp�l�hjc:]�h8hjgt� �fu|]�hjgt^8� z p��µno�fg_·���gF�fu|]�l
hap��fgi^jnow�l z gt� z gt^`gtl³hd]�hjnvp�lS^�q�p z � p�lfn�hap z nvlfw�btp�lf�Snohanop�lf^0hjc:]�h"nvl³hjgtw z ]�hag�hjcfg ~�gi^`h z gt� z gt^`gtl³hd] hanvp_lf^
�fg¡�µno^jgi� q�p z gt]_bdc p�q5hjcfgt^`g ^`gt�:] z ]�hagEhZx���gt^Vp_q 6-lfp��Fuvgi�fw�g�·
y�z hano{fbtn|]�uVnol³hagtuouvnow�gtlfbigP]�lf��btp�� �feShjg z ^jbtnogtlfbig1c:] ��g1��]_�fg ef^jg1p_q"gibtp�lSp���nobP]�lf���fgtbinv^`nvp�lµ¥

hacSgtp z gihanob>� p��fgtuo^Cq�p z�z gt^`p�e z big0]_uouvp�b ]�hjnvp�l�q�p z ^`p�� gVhjnv� g_´³lfp_ha]_~fu�x�hacfg � � y � ® ^mx�^`hagi� p�q �*]_uv�µ¥
^j�Se z w�g z g¡h�]_u · � �79���q�p z ]_uouvp�b ]�hjnvlfwE� z p�btgt^`^jp z hano��gV]_b z p�^`^H�Hp z 6-^`ha]�hanop�lf^i´µ�Hp z 6 p�l z ]�hjnvp�l:]�u:lfgtw�p�han�¥
]�hjnvp�l�]_lf��]�efbihjnvp�l�^`h z efbihje z gi^ ~³x°�Fp�^`gtlf^`bdcfgtnol � �_��� ´�� uvp_h 6-nvl � �_�	� ´ � z ]_ef^i´ � ]_lf�fcfp_uv� ]_lf��p_hacfg z ^i´
]_lf� hacfg��@p z 6 p�q��*giuvuo��]_l ]_lf�Pcfnv^V^`hjef�fgtl³hj^Ep�lPhacSg � y }s� yE� � �,5�� ] z han�{:btnv]_uWgtbip�lfp���xP]_lf� nohj^
]_�f�Suvnvbt]�hanop�lf^i·�®>p�lSg�p�q�hacSgt^jg�c:] ��g ]_�f� z gt^`^jgi� ��g¡hacfp��f^�q�p z h z ef^mh`¥Z~f]_^jgi� z gi^jp�e z btg ]_uouvp�b ]�hjnvp�lf^i´
cfp��Hgi��g z ·Hr�cfg z g ]�uv^jp�cf]_^�~�gigtl�^jnow�lfno{fb ]_l³h��Hp z 6��fp�lfg"p�l z ] hanvp_l:]_u��fgtbinv^jnop�l���],6�nolfw�eflS�fg z hano��g
]_lf� z gt^jp_e z big bip�lf^`h z ]_nol³ha^t´Hlfp_ha]_~fuox�nvl�hjcfg�q«]_��nouox p_q>lfp_hjnvp�lf^�p_q0]�l-x-hjnv� g�]_uvw�p z nohjcf� ^t´P#:g��µnv~fuog
btp_���feµhd]�hjnvp�lR´µ]_lf��~�p�eflf�Sgt��p��Shjnv��]_uvn�hZx�nvl³h z pµ�Sefbtgi��~³x�8>p z �µn�ha^i´:�0g ]_l ´f¢@p��f�Sx_´:�VeS^j^jgiuvu ´�� nvuo~�g z ¥
^`hjgtnolR´ ]_lS�&p_hacSg z ^i· ��g�g��µ��gibih�hjc:]�h ^jp�� g�p�q hacfgi^jg°� gtbdcf]_lfnv^`��^��Fnvuou8� z p���g�^jefn�hd]_~fuog�q�p z ^`p�� g
p_qThacSg"h z ef^mh`¥ ~:]_^jgi��^je z �µn���]_~fnvuonohZx �fgibtnv^`nvp�lS^t´Shjcfp�efw�c�hjcfgt^`g�� gihjcfp��f^�c:] ��g"lfp_hF~�gtgil�^`haeS�fnvgi���_g z x
hacSp z p�eSw�cfuox�nvl�hacSg�^`gih`hanvlSw p�q �fno^`h z nv~SeShagi� ]�bihanop�lR·
30e z �@p z 60p�l"��x�l:]���nob8�0p���]_nvl y�z bdcSnohagibihje z gi^5� z ] �F^Wp�l"��efbdc�� z g¡�µnop�ef^ z gt^jgt] z bdc�p�l"^jp�q hZ� ] z g

z gi� z gi^jgil-ha]�hanop�lf^ ]_lS��\ pµ�Sgtu�¥Z¢ ]_^`gt��r z p�ef~Suvgt^`cfp�p_hanolfwf· 8Vp¦�Hgi�_g z ´HhacSg°nvl³hagiw z ] hanvp_l&p_q�hacSgt^jg°hZ�Hp
hac z g ]��f^5no^Wbtp�� �fuogihagiuox�lfp���gtu-hapFp�e z � z p �`gibih ·5r�cfgH]_�f�fuonvb ] hanvp_lEp_qµhjcfgt^`g�hjgtbdcflSn0�-efgt^shapVkZlSq�p z ��]�hjnvp�l
� e z ��no��]_~fnouvnohZx no^>]�uv^jp�lSp¦�_gtuWhap p�e z � z p �`gibih ·
r�cfg z g�no^F] bip�lf^jno�fg z ]_~fuogE~�p��Sx�p_q5�@p z 6�p�l�� pµ�fgiu�¥ ~:]_^jgi���fn|]_w_lfp�^jno^�ª«^`gtg�g_· wf·o´ � � 5 �Wq�p z ] w�p�p��

p���g z ��nvg¡� ­ hjc:]�hC� z p��µno�fgt^8hjcfg�q�p�eflf�:] hanvp_l�q�p z hacSgF�Hp z 6�� z p_��p�^`gt� cfg z g_·8kZl�hjc:]�hC~�pµ�Sx�p_q��@p z 6�hacSg
z gibtgil-hCg C p z ha^8~³x �/nvuvuon|]_� ^T] z g �:] z hanvbiefu|] z uox z gtuogi��]_l³hC]_lf� p7C�g z w�pµp���bip����f] z no^jp�l ��p�nol³ha^t· �C] z uonvg z
�Hp z 6"nvl�p�e z w z p�ef��] h \�kZr�� ���µ]_lS��]�h �0g z p ��� ] z b � 9���gt^`ha]_~fuonv^jcSgt� hjcfg�~:]_^jnob�q z ]_� gi�Hp z 60q�p z \ p��fgiu
¢ ]_^`gt��r z p�eS~fuvgi^jcfp�p_hanolfwf·5kZl°�:] z hanvbiefu|] z ´³hacfg>nv�fgt] p_qR��p��fgtuonvlfw"~�p_hac�g¡�µ��gibihjgt��]_lf�=6�lSp¦�Fl°q«]�efuohZx
~�gtc:] ��nvp z btp_��gi^�q z p�� hacSg>�Hp z 6 ]�hH� ] z b_·C}T]�hjg z �@p z 6 ]�h@\ kZr � �B9��¶{ z ^mh@�Sgt� p�lf^`h z ]�hjgt��hjc:]�hC�Fnohjc
�Hgtuvu ¥Zbdcfp_^jgtl�]_~S^`h z ]_bihjnvp�lS^ p�lfg0bt]_l�]_�f�fu�x�hjcfgt^`gEhagtbdcSlfn0�-efgi^Fhjp z gt]_u�¥ �@p z uv��] z hjnoq«]_b¡ha^ p_qs^`nvw�lfn�{:b ]�l-h
btp_���fuog¡�µnohZx_·
¢ z nv]_l �/nouvuon|]_� ^
� ^ �@p z 6�]�h�® yE�µy � �7>�� no^@]_l�g¡�µbtgiuvuvgil³h z gibtgtl³h��Sgi��giuvp��S��gil-h@hac:]�hHnv^Hbtuop�^jgi^`h@hjp
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hacSg �_] z nvg¡hZx�p_q¶ha]_^ 6 ~�ginvlfwEg��f]���nolfgt� cfg z g_· �/nvuvuon|]_� ^Tp7C�g z ^C]�l�g¡�µnv^mhagtlSbtgV� z p�p_q¶hac:] h8��p��fgiu�¥Z~f]_^jgi�
�fnv]_w�lfp�^`nv^>b ]_l1~�g�ef^`gt��p�l1^`x�^mhagt� ^Ehac:] h"] z g�btp�� �fuvg�� c-x�~ z nv�f^Ep�qCc:] z �µ� ] z g ]_lf�1^`p_q hZ� ] z g��Fnohjc
hano��g�¥ ��] z xµnolfw cfnv^mhap z nvgi^Vp�q ~�gtc:] ��nvp z ´ ]�lf� hjc:]�hVhacfg�^a]_� g"q z ]_� gi�Hp z 6�]�uv^jp ^jeS�f��p z ha^ z gibtp�lS{fw�e z ]¦¥
hanop�lR· ��g�^`cfp�efuo� lSp_hagEhacf]�h>¢ z nv]_lI�/nvuvuon|]_� ^�c:]_^ z gibtgtl³hjuox��`p�nolfgt��p�e z �¶]_biefuohZx�]�lf� no^ �FnvuouW]_nv��nol
hacSnv^�gUC�p z h ·
®>p�lSgVp�q hacSgt^jgVgUC�p z ha^t´-cfp��Hgi�_g z ´µ�fg ]�uf�Fnohac�hjcfg>bip�l³hag��µhHp_q ]Ebtp�p z �fnol:]�hjgt� ]�hjha]_bdc ~-x ]�l nol³hagtl�¥

hanop�l:]_uS��]_uonvbinvp�ef^ ]_w�gtl³ht· r�cfnv^�g¡��h z ]"btp�� �fuvg��µnohZx�uog ]_�f^Cef^Chap ]"��efuohjn�¥ hanvg z gi����p��fgtuonvlfw0q z ]_� gi�Hp z 6
nvl��Fcfnobdc hjcfgFp�~f^`g z ��]_~Suvg�~�gtc:] ��nvp z ª«]_lf� ��no^j~�gtc:] ��nvp zd­ p_q�hacSgV^`p_q hZ�@] z gVbtp�� ��p�lfgtl³hj^H] z g�� pµ�fgiuvgi�
]�h�p_lfg0uvg¡��giuW]_lf�°hjcfg0~�gtc:] ��nvp z ª ]_lf��bip�� � z p�� nv^`gt�°^mhd]�hjgt^ ­ p_qThacfg�eflf�fg z uox�nolfw�nvlSq z ]_^`h z efb¡hae z gE] z g
� pµ�fgiuvgi��]�h>]_lfp_hjcfg z ·

�*g nvl³hjgtlf��hap�� z ] � cSg ] ��nvuox p�l*p�e z gt] z uonvg z � z p�w z ]_� ��g z � ^ y �f� z gtl³hanobtg q�p z"z gt� z gt^`gtl³hd] hanvp_lf^
p_qs^jp�q hZ� ] z gE^`x�^`hjgt� ^ � � ��� ·8r�cSnv^@�Hp z 6�gt^mhd]_~fuonv^`cfgt��]_l�no����p z hd]_l³h ^`gih�p�q ]�~f^`h z ]_b¡hanvp_lf^@�Fcfnobdc�cf]��_g
^jcSp¦�Fl ef��nol�u|] hag z �@p z 6�p�l�^jp_q hZ�@] z g�] z bdcSnohagibihje z gi^t´-nvl �:] z hjnvbiefu|] z ´_� pµ�SgtuvnolfwVnvl�hjg z � ^ p�q ]�~f^`h z ]_b¡h
btp_����p�lfgil-hj^�]�lf�	bip�lflfgibihap z ^t·/k h�]_uv^`p�nol³h z p��fefbigt�	] z gi� z gi^jgil:]�hanop�l p_q��fgt��gtlS�fgtlfbinvgi^°~�g¡hZ�@gigtl
� pµ�feSuvgt^Vª��fe z ��p�^`g>uonvl�6-^ ­ �Fcfnvbdc ^jgigt� ^�hjp�~�g>]"w_pµp�� ^`hd] z hanolfw"��p_nvl³h8q�p z w�gilfg z ]�hanolfw�� z ]_�f��g z ^Cq�p z
� p�lfnohjp z nolfw>hjcfg�nvl³hjgtlf�fgi� ~�gic:] �µnop z p_q�bip�����p�lfgil³ha^t·�30q�btp_e z ^`g_´³hacfno^ �@]_^ �-efnohjg�� z giuvnv� nvlf] z xE�Hp z 6
]_lf��nohC�@]_^@lfp�h@nol-hjgtlf�Sgt��hjp �fgt]_u¶�Fnohac hacSg�btp_���fuog¡�µnohjnvgi^8��p�^`gt�°~³x hacSg>nolSq�p z ��]�hjnvp�l�^`e z ��no��]_~Snvuvn�hZx
btp_l-hjg¡��h ·

� � � 
�� ����� ��� � ��� 
��V� � � �

8>p��@] z � �Cuouvnop_h � c z p�~�g_´f�8cR· ��·�´µno^ y ^j^`pµbin|]�hjg0�0n z gtb¡hap z p_q hacfg0\�· kd· r y�z han�{:btnv]_u:kZl³hagtuouvnow�gtlfbigV}s]�~�p�¥
z ] hap z x�· 8>gEcf]_^��fp�lfg z gt^`g ] z bdc nol � p_q hZ�@] z g �8lfw�nolfgtg z nvlSwf´ �0} � kH�fgi^jnow�lR´ � p�� �feShjg z�y>z bdcfn�hagtb¡hae z g
]_lf� y>z hjno{:bin|]_uskZl³hagtuouvnow�gtlfbig_· 8>g�^`g z ��gt��]_^ � cSnvgiq � binvgil-hjnv^mhEp_qChacfg � y �V� y � p_q hZ�@] z g ]_lS�1kZl-hjgtu ¥
uvnow�gtl³h � x�^`hjgt� ^�rsgtbdcflSp�uvp�w�x 3 � big�ª � k � r 3 ­ ]_lf� p_q hjcfg kZlµq�p z ��]�hanop�l�r5gibdcflfp�uop�w_x43 � btg�ª�kZr 3 ­
q z p_� � gi�Shagi��~�g z �����75 hjc z p�eSw�c y efw�eS^`h������\;�·*kZl©hacfno^�b ]_�:]�btnohZx*cfg�c:]_��]1^jnow�lfno{fb ]_l³h z p�uvg�nol
hacSgPb z g ]�hjnvp�l�p_qE^`gi��g z ]_u>� z p_w z ]_� ^ nvlfbiuvef�fnolfw ��� ��� ]_lf� kZlSq�p z ��]�hanop�l � e z ��n��_]�~fnvuonohZx�· 8VgPc:]�^
]_uo^jp°^`g z �_gt��]_^ � cfnogiq�rsgtbdcflfp_uvp�w_x 3 � btg z p�q � xµ��~�p�uonvbi^>kZlfb�· 8Vg�^jg z �_gt��]_^ � c:]_n z p_q8hjcfg y�y>y k
� p�lSq�g z gilfbtg � p�� ��n�hjhagig�q�p z §�x�gt] z ^V]_lf��nv^F] �:gtuouvp�� p_q5hjcfg y�y>y kd·
y �f�Snohanop�l:]_u 6�gix ��g z ^`p�lflfgiu5no�fgtl³han�{:gt� ]�hFhacfno^>��p�nvl³h>nvlfbiuvef�Sg�� z ^t·��_p�l �0p�x�uvg�´4�/nvuvuon|]_� }Wp�lfwf´

]_lf� � z p_q�gi^j^`p z �5gihjg z�� �tp_uvp���noha^�p�q5hjcfg \ kZr!}T]_~�p z ]�hjp z x q�p zV� p�� �feShjg z>� binvgtlSbtg_·
�_p�l��0p�x�uvg�´_�8cR· ��·�´��Fnvuou³�fgi�_p_hag §_�	�Kp_qScfnv^Thano��g hjp>hjcfnv^TgUC�p z h nol �fn C g z gil-hsx�gt] z ^5p_qfhjcfgHbip���g z gt�

��g z nopµ� ·	8>no^�� z nvlfbinv�:]_u z gi^jgt] z bdc�w�p³]�u5no^>hap��Sgi��giuvp�� hjcfgtp z nvgi^E]_lf� hagtbdcSlfn0�-efgi^"q�p z�z gi� z gi^jgil-ha]�hanop�l
]_lf� z gt]_^jp_lfnvlfw�hjc:]�h�c:] ��g�]�^jp�eSlf� ~f]_^jno^�nvl/�fgtbinv^`nvp�l�hacSgtp z x�´0gibtp�lfp_��nobt^t´�]_lf�/uvp_w�nvb�´�]_lS�/hjp
]_�f�Suox©hacfgi^jg hjp*� z ]_bihjnvb ]�u>� z p�~fuogt� ^�p_q"�fuv]_lflfnolfw�]_lf��� gt�fnob ]_uFnvlµq�p z ��]�hanobt^i´@gt^`��gibtnv]_uvu�x�hjp*hacSg
z gi� z gi^jgil-ha]�hanop�l ]_lf� ef^`gVp�q �-e:]�uvnoha]�han���g@]_lf���-e:]_l³han�hd]�hjno��g@��p��fgtuo^ p_q�� z giq�g z gtlfbigt^H]_lf� eShjnvuvn�hanogt^t·�8Vg
c:]_^��fef~fuonv^jcSgt� �Fnv�Sgtuox p�l hjcfg z p�uogt^Vhac:]�h0gtbtp_lfp�� nvb�lSp_hanop�lf^0�fuv] xPnolPhacfg�^`h z efbihje z g p_q z g ]_^`p�lfnolfw
]_lf� z gt� z gt^`gtl³hd]�hjnvp�lS^t´-]_lf��hjp�w�g¡hacfg z �Fnohjc�cfnv^5^`haeS�fgtl³ha^i´-c:]_^8btp_lf�fefb¡hagt� nol-�_gt^mhanvw�]�hanop�lf^ nol³hap0� g ]_lS^
q�p z � gtbdcf]_lfn0�invlfw z ]�hanop�l:]_u z gt]_^jp_lfnvlfwS·�� z · �0p�xµuog�c:]_^E��]_�fg���]_l³x bip�l³h z nv~feShjnvp�lS^�hap°hjcfg�hacfgip z x
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p_q z ]�hanop�l:]_uC]�lf�&gtbip�lfp�� nvb z gt]_^jp_lfnvlfwS´ c:]_^ �fgi�_gtuop���gi� z gi� z gi^jgil-ha]�hanop�lf^�q�p z z ]�hanop�l:]_uC]_w_gtl³ha^�]�lf�
��] z 6�gih`¥ w�efno�fgt� z g ]_^`p�lfnolfwE^`x�^`hjgt� ^t´-]_lS��c:]_^ �Hp z 6�gt� p�l�^`h z efb¡hae z nvlfwEp_l-hjp�uvp_w�nvgi^sq�p z �fu|]_lSlfnvlfwS´�hacSg
� z pµbigt^j^�p�qT�fu|]_lSlfnvlfwS´µ]�lf��w�gtlSg z ]�u � gt�fnob ]_u¶cfgt]_uohjcµ¥Z��]_nvl³hjgtl:]_lSbtg�� p�lfn�hap z nvlfwS´-]_uvu¶eflf�Sg z � z gi��nvp_ef^
]_lf��bie zjz gtl³hV� y �>� y q�eflf�fnolfwf·�8VgEbte z`z gil-hjuox�^`g z ��gt^V]_^F�8k�p_qsp�e z �Hp z 6�p�l°hacSg�\ y kZr y ^`x�^`hjgt��·
8>gCno^T]��:gtuouvp���]_lf����gi��~�g z p_qµhacfg � �µgtbteµhano�_g � p_eflfbtnou³p_qShjcfg y � g z nvb ]�l y ^j^`pµbin|]�hjnvp�l0q�p zWy>z hjno{:bin|]_u
kZl³hagiuvuvnow�gtlSbtg_´S]_^@�HgtuouW]_^�]��fn z gibihap z p_q5� z nolfbtno�fuvgi^@p_q �Elfp��Fuvgi�fw�gE�Fgt� z gt^`gtl³hd]�hjnvp�l�]_lS���Vgt]_^jp�lSnvlfwf´
kZlfb�·o´f�FcfnobdcPp z w³]_lfn��tgi^ hacfg��"�Kbtp_lSq�g z gtlfbigt^t·

�/nvuouvn|]�� }Tp_lfwf´:�8cR· ��·o´f�Fnouvu��fgi�_p_hag���§ � p_qscfnv^ hjnv� g�hap�hacSnv^�gUC�p z hFnvl�g ]_bdc�btp��_g z gi� x_g ] z ·(8Vg
nv^�nol³��p�u���gt�©nol z gt^`g ] z bdc	nol�b ]_ef^j]_uF]_lf��hjgt� ��p z ]_u z g ]_^`p�lfnolfwf·&r�cfno^��@p z 6&p���g z hacfg��:]_^mh �fp:�igtl
x�gt] z ^Fc:]�^�~�gigtl�q�pµbief^jgi��p�l�hacfgEbt] z �fnop�uvp_w_x �fp���]_nvl°]_lf��hacfgE�Sn|]_w�lSp�^jno^@p_qscfgt] z hF�fno^jgt]_^jg�·�r�cSnv^ no^
] z nvbdc°�fp_��]_nol q�p z bt]_ef^a]�u z gt]_^jp_lfnvlfw�~�gib ]_ef^`g�hacSg0eflf�fg z u�xµnolfw�� gtbdcf]_lfnv^`��^�hd]76�g�q z p_� ^jgtbip�lf�f^ hjp
x�gt] z ^�]_lS� hjcfgFbdc:]_uouvgtlSw�g nv^ hjp0{fh8hacSgF{flf�fnvlSw�^8nvl³hap"]Ebip�lf^jno^`hjgtl³h ´-�fuv]_ef^jno~fuvg@^jbtgil:] z nvpEnvl�hjnv� g_·sr�cfg
^`h z ]�hjgtw�nogt^ q�p z w�gilfg z ]�hanolfwE]_lf��gi��]_uvef]�hanolfw�^`efbdc b ]_ef^j]_ufc³x���p�hacfgi^jgt^8�Fnouvu-~�g@ef^jg¡q�efuSnol�hacfg@� z p���p�^`gt�
�Hp z 6¶·�� z ·:}Wp�lSw cf]_^F]_uv^`p ~�gigtl�nvl³��p_uo��gi� nol�hacfgEef^`g"p_q biu|]_^`^jn�{:b ]�hjnvp�l°h z gigt^V]_lf��lfgie z ]_uWlSgihZ�Hp z 6-^
q�p z hjcfg��fgi�_gtuop��f� gtl³h p_q�biu|]_^`^jn�{:b ]�hjnvp�l&hjpµp_uv^�q z p�� �:] hd]1^jg¡ha^t· �/cSnvuvg°hjcfnv^��@]_^ ]_uo^jp1�fp�lSg�nol©]
� gt�fnob ]_uRbip�l³hag��µh�ª«�Sgihagibihjnvp�l�p_q5b ] z �fn|]_bEno^jbdcfgi��nv]�nvl�hacfg"gi��g z w�gilfbix z pµp�� ­ ´�hacfg"� gihjcfpµ�Sp�uvp�w�x�no^
]_�f�Suvnvbt]_~fuog�nvl�]��Fnv�Sg z ]_lfw�gVp_qR�Sp���]�nvlf^i· r�cfgVhacfn z ��] z gt] p_qWg��µ��g z hano^jgVnv^ChacfgV�fg¡hagtb¡hanop�l�p_q h z gilf�f^i·
r�cfno^ �Hp z 6�c:]_^ ~�gigtl&bt] zjz nvgi�&p�eSh nvl hacfg�btp�l³hag���h�p_qF��]_l:]_w_nvlfw�hacSg z ]��-x_´ ~�p_hac*hjcfg°]�� �`ef^`hj��gil³h
p_q>�fnvw_nohd]�uvnv^ ]_lf��hjcfg���]_lf]_w�gt� gtl³h p_qV��gil³h z nobtefuv] z ] z`z c³x-hacf� n|]_^i·©� z · }Tp_lfw�no^�] �¶giuvuop¦� p_qVhacSg
y � g z nvbt]_l � p�uvuogtw�g°p�q"\ gi�fnvbt]_u�kZlSq�p z ��]�hjnvbi^t· 8Vg bie zjz gtl³hau�x�^jg z ��gi^°]_^ ]�6_g¡x z gt^`g ] z bdcfg z nvl�hacSg
\ y kZr y � z p¦�`gtbiht·
�5g¡hag z�� �ip�uvp���nohj^t´T�8cR· ��·o´W�Fnvuou �fg¡��p_hjg��¦§ � p�q@cfno^0hano��g�hjp�hacfno^EgUC�p z h"nol gt]_bdc btp�l³h z ]_bih"x_g ] z ·

8>g�c:]_^0�Hp z 6�gt��p�l1� z p�~fuvgi��^�p_q 6-lfp��Fuvgt�Sw�g z gi� z gi^jgtl³ha]�hanop�lR´ z gt]_^jp_lfnvlfw�eflf�fg z eflfbtg z ha]_nvl³hZx�´T]�lf�
�fnv]_w�lfp�^mhanob�]_lS� hacfg z ]_��gteShjnvb��Su|]_lflSnvlfw�]_lf� � p�lfn�hap z nvlfwf´¶� p�^`hjuox�nvlP]_�f�fuonvbt]�hanop�lf^Fhap°� gt�fnob ]_us�fg�¥
btno^jnop�l���],6�nolfwf·H8>g�]_lf�©cfno^�^`hjef�fgtl³hj^��fnop�lfgig z gi�©�fn|]_w_lfp�^`hjnvb z g ]_^`p�lfnolfw1��g¡hacfp��f^�hjc:]�h z giuox*p�l
�fg¡hd]_nouvgt�©� pµ�Sgtuv^�p�q�bt]_ef^a]�uvnohZx&]_lf�©hagi����p z ]�u z giu|]�hjnvp�lf^`cfnv�S^ ]_��p_lfw�]_^j��gtb¡ha^ p_qE]1c³x���p�hacfgi^jn0�igt�
�fno^jp z �fg z ´T]_lf��nvl³��gi^`hjnvw³]�hjgt� ��efu�han�¥ uvg¡��gtu z gt]_^jp_lfnvlfw�^mx�^`hagi��^"hacf]�h"�fe z ^jefg ]�^jno���fuog�]_lf]_uox�^jno^Ep_qH]
� z p�~fuvgi� �FcfgilP]�uvu �f]�hd]�bip�lf^jno^`hjgtl³hau�x�nvlf�Snvb ] hag0]�^`nvlfw�uog0^jp_uveShjnvp�l°~SeSh�hac:] hFgtlfw³]�w�gEnvl���eSbdc � p z g
�fg¡hd]_nouvgt��]_l:]_u�x�^jgt^H�Fcfgtl��fno^jb z gt�f]_lfbtnogt^@] z no^jg�~�gihZ�Hgtgil��:]�hd]�]_lf�°g��S��gtb¡hd]�hjnvp�lS^t·C� z p_qN· � �ip�uvp���nohj^Hno^
bte zjz gil³hauox��:] z hanvbinv�:] hanvlSw�nvl°hjcfgE�fg¡��gtuop��f� gtl³hFp_q ]�lfgi�K] z bdcfnohjgtbihje z gEq�p z ��gi�fnvbt]_u z gtbip z ��^`x�^mhagt� ^
hacf]�hEg¡�µ�fuop�nohVhacSg�hagtbdcSlfp�uvp_w�nvgi^�p_q8hjcfg �*p z uv� �/nv�fg��*gi~�hjp°^jeS�f��p z hE^`c:] z nolfw�]_lf�1bip�� ��p�lf]_uvn�hZx
p_q>]_bibtgt^`^�hap z gtbtp z �f^�q z p_� ��eSuohano�fuvg nolf^`hjnohaeµhanvp_lf^t´8]�lf��nv^�gilfw³]_w_gt��nvl�~Sefnvuo�fnvlfw uvn�q�g¡¥Zuop�lfw ]_bihjno�_g
�:]�hjnvgil-hm¥Zbigtl³hag z gt��cfgt]_uohjc�nvlSq�p z ��]�hanop�l�^mx�^`hagi��^ hjc:]�h�p z nvgil³h���gi�fnvbt]_u�nvlSq�p z ��] hanvp_l�� z pµbigt^`^jnvlSwf´f�fg�¥
btno^jnop�l ��]76-nolfwf´³cfgt]_uohjc�]�lf� h z gt]�ha� gtl³h���p_lfnohjp z nolfwf´�ha]_^ 6�¥ ^j��gtbtn�{:bVgt�fefbt]�hanop�l�]_lf� btp�� ��eflfnob ]�hjnvp�l
] z p�eflf��hjcfg nvlS�fno��nv�Se:]_u-�:]�hjnvgtl³ht· r�cfno^ � z p¦�`gtbiht´�b ]�uvuvgi� ¯ e:] z �Sn|]_l y lfw�giu ´_�@]_^8~�gtw�eSl��Fnohac�� y �>� y
^jeS�f��p z h � �_�	� · � �µ��g z nvgtlSbtg�q z p�� hacfgi^jg gUC�p z hj^E��p�hano��]�hjgt^E]�lf��btp�l³h z nv~feµhagt^Ehjp�hjcfg �fgt^`nvw�l�p_q�hacSg
� z gt^jgil³hE� z p_��p�^j]_u ´¶]�lf�1]_�S��]_lSbtgt^>nvl�hacfg�]_~fnouvnohZx�hap�^jef�f��p z h�� p�lfn�hap z nvlfw ]_lS�1]_l:]_u�x�^jnv^�ha]_^ 6-^>�Fnouvu
w z g ]�hjuox�btp_l-h z no~feShag"hap hacfg�q�eShae z g�p_q hacSgt^jg � z p¦�`gtbihj^E]_^F�@giuvu5]_^Fhap°]��f�fuvnob ]�hjnvp�lS^�nvl hjcfg�bdcf]_uvuogtlfw�g
�fp���]_nolf^t·�� z p_qN· � �tp_uvp���noha^�nv^�]�q�gtuvuop�� p_q@hacfg y � g z nvb ]�l y ^j^jp�btnv]�hanop�l�q�p z"y�z hjno{:bin|]_u8kZl³hjgtuvuonvw�gilfbtg
]_lf�©p_qFhjcfg y � g z nvb ]�l � p�uvuogtw�g�p_q�\ gt�fnob ]_u@kZlSq�p z ��]�hjnvbt^i· 8>g�bte zjz gil³hauox*^jg z ��gi^�]�^�btp�¥Z�Ck"p_qVhacSg
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\ y kZr y � z p¦�`gtbiht·
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� � � y · � · �E]_^�]_lS�	\ · y ·8\ ef^jgilR· y btp�� �:] z nv^jp_l&p_qFhacfg°hjgt� ��p z ]_u�g¡�µ� z gt^j^`no�_gtlfgi^j^�p�qVhjc z gig
�:]�ha]_~:]_^`g��-efg z x�� gihacSpµ�f^i·CkZl���.53,�
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