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ËÍÌ8ÎjÏÑÐÓÒIÔÕ Ï

Ö TV ? V�× 9/H8H V�Ø�V ;2ÙÓÚa9/B Ø�V�× N V J1HsTV�Û @CÜ Û GIÙ�@F9<;8JoÝ�J1Ù³E ×FV JÓGIB Û L8@FÙ V�Û Ù�Þ>BDG/Þ>ß V ÙQ?IGIBD@CGIÙ�@F9<;8J�Ý_GIB Û L8@FÙ V�Û Ù�Þ>B V N V
× 9/=<@ Û @ V�× JoÝ>R"à¨áUàâ465

ã ä�å_æ/ç<èyé»ê»ëAæ<ì�è�å

R�GíJ1H	TV�Û @FÜ Û GIÙ�@F9<;îN V¼×�ï GIB Û L8@FÙ V�Û Ù�Þ8B V N ï Þ8; × 9/=<@ Û @ V�×yV J1Ù�Þ8; V TV Ù�GIH V¼ð @ V ;%@CN V ;2Ù�@FÜ	TVoV N8G/;8J ×FVÇÛ E Ûo×CV N V
?�@ V 5µñ × J ï GI=<@FÙÑN V N	TV�Û BD@FB V Þ8;òJ1E�J1ÙoóV�Ø�VôV ;õÙ V B Ø�V JÑN VöÛ 9 Ø H69<JDG/;¹Ù�J V ÙÑN VöÛ 9<;8; V�Û Ù V Þ>BgJø÷ ùù:ú[û/ü<ý
N V Ù V�×C×FV¼Ø G/;�@�óV B VÉþ Þ VÉ× GPJ1HsTV�Û @FÜ Û GIÙ�@C9<;îN	TV�Û BD@C? Vÿ×FVÉÛ 9 Ø H�9/B�Ù V�Ø�V ;2ÙÓN	TV J�@CBATV N8Þ%J1EAJ�Ù�óV�ØÇV 5�R V J�J�Ù�E ×FV J
GIB Û L8@FÙ V�Û Ù�Þ>BDG/Þ>ß%J19<;¹ÙÓN V JâÙ V�Û L8;8@ þ Þ V JQÚaG Û @ × @FÙ�G/;¹Ù ×�ï @CN V ;2Ù�@FÜ Û GIÙ�@F9<; V Ù × GPN	TV Ü�;�@FÙ�@F9<;øN V J Û 9 Ø H�9<J�G/;2Ù�J
V Ù:N V J Û 9<;8; V�Û Ù V Þ>BDJÓ÷�� V û��/ý~5

ùH8H�GIBDG�� �CÙÇG × 9/BDJ ×FV H�B�9 ð�× óV�Ø�V N VP× GöB V H8B�TV J V ;2Ù�GIÙ�@F9<;�N V JÇJ1Ù�E ×FV J¼H69<Þ8B�Ú½9<Þ>Bg;8@FB�N ï Þ8; V H�GIBDÙÇN V J
Û BD@FÙoóV B V J�N V N	TV�Û @CJD@F9<; Û 9<; Û�V BD;8G/;2Ù × G Û 9<;>Ú½9/B Ø @FÙ2TV N ï Þ8; V J1HsTV�Û @FÜ Û GIÙ�@C9<;ôóG�Þ8; Û�V B�Ù�G/@K;ÿJ�Ù�E ×FV Ý V ÙsN ï G/Þ>Ù1B V
H�GIB�Ù#N V J#G/@CN V J#G/ÞíNµTV ? V�× 9/H8H V�Ø�V ;2ÙN V J1HsTV�Û @CÜ Û GIÙ�@F9<;8J#N ï GIB Û L8@CÙ V�Û Ù�Þ>B V Jo5

O9<Þ8JÑH8BD9/H69<J�9<;8JÑN V N	TV�Û BD@CB V Þ8;'J1Ù³E ×CV N ï GIB Û L�@FÙ V�Û Ù�Þ>B V óG ×�ï G/@CN V N V J Û LµTV�Ø G/J H�GIBDG Ø TV Ù1B�TV JöN V
J1HsTV�Û @FÜ Û GIÙ�@F9<;8Jo5�� V J!J Û L	TV�Ø G/JµJ19<;2Ù»N V J Ø 9/B Û�V G/Þ�ßÇN V J1HsTV�Û @CÜ Û GIÙ�@F9<;8JµN8G/;8J ×FV J þ Þ V�× J Û�V BDÙ�G/@C; V J!HSGIB�Ù�@ V J
J19<;2Ù�B V�Ø H × G Û TVoV JÇH�GIBÇN V J�?IGIBD@CG ð�×CV J�Ù³E2HsTVoV J V Ù Û 9<;¹Ù1BgG/@C;¹Ù V J�5!ñ × JÓN	TV�Û Bg@F? V ;¹Ù ×FVÑÛ 9 Ø H�9/B�Ù V�Ø�V ;2ÙÇN V J
Û 9 Ø H�9<J�G/;2Ù�JoÝ Û 9<;8; V�Û Ù V Þ>BgJ�G/@C;8J�@ þ Þ V¨× G Û 9<;>Ü8=<Þ>BgGIÙ�@F9<;ÿ= × 9 ð G ×FV 5�R ï @C;�J1Ù�G/; Û @CGIÙ�@F9<;ÿN V¨Û�V J�J Û L	TV�Ø G/J#J V
Ú�G/@FÙ V ;¼N89<;8;8G/;2Ù!Þ8; V ?IG ×FV Þ>B»G/Þ>ß�?IGIBD@CG ðS×FV JoÝ Û�V Ù1Ù V ?IG ×FV Þ>BµN V ?{G/;2Ù»?!TV BD@FÜ V B ×FV J Û 9<;2Ù1BDG/@C;2Ù V Jo52ùU@C;8JD@�Ý ×FV J
?IGIBD@CG ð�×FV JUJ19<;2Ù ×FV JUH�GIBDG Ø óV Ù1B V JâN�Þ J1Ù³E ×CV 5�7 V�Ø GIB þ Þ>9<;8J þ Þ ï Þ8; V�Ø �V�Ø�V ?IGIBD@CG ð�×FV H V Þ>Ù	�V Ù1B V Þ8Ù�@ × @CJATVoV
óG H × Þ8JD@ V Þ>BDJ V ;�N>B�9<@FÙ�JÓN ï Þ8;-J Û L	TV�Ø Gö9<Þ N8G/;8J�H × Þ8J�@ V Þ>BDJâJ Û LµTV�Ø G/JÇN ï Þ�;îJ1Ù³E ×CV 5�R ï @C;8J1Ù�G/; Û @CGIÙ�@F9<; V J1Ù
G/Þ>Ù19 Ø GIÙ�@KJ�G ð�×FV 5

R V J:G�?IG/;2Ù�GI= V JUN V ;>9/Ù1B V GIH8H8BD9 Û L V J19<;2Ù ×FV J�J�Þ�@F?{G/;2Ù�J�


� Þ8;ÑJ Û L	TV�Ø G V J1Ù:Þ8; V N V J Û BD@FH8Ù�@C9<; Ú½9/B ØÇV�×C×FV¨V Ù:; ï�V J1Ù:H�G/J#G Ø�ð @F=<Þ�V��
� ×FV J:J1H	TV�Û @FÜ V Þ>BgJ�9<;¹Ù�óG ×FV Þ>B#N8@CJ�H69<JD@FÙ�@F9<; N V J Û BD@CÙ�óV B V J:N ï GIH8H × @ Û G ð @ × @FÙ2TV N ï Þ�;ÑJ1Ù�E ×FV��
� ×�ï @K;8J1Ù�G/; Û @CGIÙ�@C9<;ÑN V J#J Û LµTV�Ø G/J V J�Ù#ÚaG Û @ × @FÙ2TVoV H�GIB ×�ï�V ß�H × @ Û @FÙ�GIÙ�@F9<;ÑN V J�HSGIBDG Ø óV Ù1B V J �



� ×FV N	TV ? V�× 9/H8H V�Ø�V ;2Ù[N ï Þ8; V GIB Û L�@FÙ V�Û Ù�Þ>B V J V ÚaG/@FÙ¨J�@ Ø H ×FV�Ø�V ;2Ù:H�GIB¨@C;8J�Ù�G/; Û @CGIÙ�@F9<; V Ù Û 9 Ø H69<JD@FÙ�@F9<;
N V J:J Û L	TV�Ø G/J �

� × G Û 9<;8Ú½9/B Ø @FÙ2TV N ï Þ8; V J�H	TV�Û @FÜ Û GIÙ�@F9<; óG�Þ8;PJ1Ù³E ×FV H V Þ>Ù �V Ù1B V ?!TV BD@CÜ	TV G/Þ>Ù19 Ø GIÙ�@ þ Þ V�Ø�V ;2Ù �
� ×FV N	TV ? V�× 9/H8H V�Ø�V ;¹ÙN V J�9<Þ>Ù�@ × J V J1Ù#Ú�G Û @ × @FÙATV ÷ � ú��[û��{ý~5

Ö V J × G/;>=<GI= V J_Ú½9/B Ø�V�× J�J�9<;¹Ù"H8B�9/H�9<JATV J_H69<Þ8B�NµTV�Û BD@FB V N V J"GIB Û L8@CÙ V�Û Ù�Þ>B V J�N V»× 9/=<@ Û @ V�× Jo5 Ö V ;>9<Þ>? V G/Þ�ß
× G/;>=<GI= V J¨9<;2ÙíTV Ù2TV NµTV ? V�× 9/H8HsTV JoÝ Ø G/@CJ¨@ × J:J19<;2Ù V ; Û 9/B V N8G/;8JUÞ8; V H�L8G/J V N VÓØ GIÙ�Þ>BDGIÙ�@F9<; V Ù¨H V ÞíJ19<;2Ù
9<Þ>Ù�@ ×K× TV JQ÷ � ×FV û���ý~5

ùUÞ × @ V ÞõN V N	TV ÜS;8@FB Þ8; ;89<Þ>? V�× ù Ö R	��ùB Û L�@FÙ V�Û Ù�Þ>BDG × Ö V J Û BD@FH�Ù�@F9<; R_G/;>=<Þ8GI= V�
 ÷�48úâû��{ý~Ý�;>9<Þ8J
Þ>Ù�@ × @CJ19<;8J ×FVÓ× G/;>=<GI= V N V J1HsTV�Û @FÜ Û GIÙ�@C9<;öÚ½9/B ØÇV�× R�à¨áàâ4î÷ �� ���{ý~5
R"à¨áUàâ4 V J�ÙâÞ8; × G/;>=<GI= V G/NµTV�þ Þ�GIÙ
H�9<Þ>B�NµTV�Û BD@FB V N V J�J�Ù�E ×FV J�GIB Û L�@FÙ V�Û Ù�Þ>BDG/Þ�ß�Ý V ; H�GIB�Ù�@ Û Þ × @ V BÓH�9<Þ>B%TV Ù�G ðS× @FB�Þ8; V JATV�Ø G/;2Ù�@ þ Þ V Ú½9/B Ø�V�×C×FV
N V × G Û 9 ØÇØ Þ8;8@ Û GIÙ�@C9<; V ;2Ù1B VöÛ 9 Ø H�9<J�G/;¹Ù�J�5�� × Þ8J�@ V Þ>BgJ V ;¹?�@FB�9<;8; V�Ø�V ;¹Ù�JÿN V NµTV ? V�× 9/H8H V�Ø�V ;2Ù¼H�9<Þ>B
R"à[áàâ4 V ß�@KJ1Ù V ;¹Ùo52O:9<Þ8JyÞ8Ù�@ × @CJ19<;�J �sù Ö ��� �sG V JDGIB��{ù × N Voð GIBDG/; Ö @CJ�Ù1BD@ ð Þ>Ù�@C9<;���G Û�� GI= V�
 ÷ �_ú ���!û���ý~Ý
þ Þ8@6H V B Ø�V Ù	N ï G/;8G × E�J V B V Ù#N ï G/;8@ Ø�V B�N V JsJ1HsTV�Û @CÜ Û GIÙ�@F9<;8J�R�à¨áàâ465�7 V�Ø GIB þ Þ89<;8J þ Þ V R�à¨áàâ4¼G%TV Ù2TV
;>9/B Ø G × @CJATV H�GIB ×~ï ñ148à ÷ R�à¨á ���jý~5

Ö G/;8J Û�V ÙôGIB�Ù�@ Ûo×FV ÝU;>9<Þ8J V ß�HsTV BD@ ØÇV ;¹Ù19<;8J Þ8; V GIH8H8B�9 Û L V N V NµTV ? V�× 9/H8H V�Ø�V ;2Ù N ï GIB Û L8@FÙ V�Û Ù�Þ8B V J
=<Þ8@CN	TVoV HSGIB ×FV JsJ1Ù�E ×FV Jo58O9/Ù1B V GIH8H8BD9 Û L V¨V J1Ù#@ ×C× Þ�J1Ù1BATVoV H�GIB × GÓÚ½9/B Ø G × @CJ�GIÙ�@F9<; N8Þ J1Ù³E ×CV�������! #"$�&%(')�+* 5
� V J1Ù�E ×FV�V Ù¨J V J:?IGIBD@CGIÙ�@F9<;�JJ19<;2Ù¨Þ>Ù�@ × @CJATV J:H�9<Þ>BUN	TV ? V�× 9/H8H V BUN8@-,:TV B V ;2Ù V J¨J1H	TV�Û @FÜ Û GIÙ�@F9<;�JíTV�þ Þ8@F?IG ×FV ;2Ù V J
N ï Þ8;ÉH8B�9�N8Þ8@CÙ»N V¨Û 9<;¹?/9 × Þ8Ù�@F9<;
5 � V JsJ1HsTV�Û @FÜ Û GIÙ�@C9<;8J�J19<;2ÙsG/;�G × EAJATVoV J V Ù Û 9 Ø HSGIBATVoV J�óG ×�ï G/@CN V N V[×�ï 9<Þ>Ù�@ ×
�sù Ö �_5

Ö G/;8J × G�J V�Û Ù�@C9<;.�AÝ ×�ï GIH8H8BD9 Û L V ="TV ;	TV BDG ×CV J�Þ8@C?A@ V H�9<Þ>BsÚ½9/B Ø G × @CJ V B�N V J�J1Ù³E ×CV J�GIB Û L8@CÙ V�Û Ù�Þ>BDG/Þ�ß V J1Ù
H8B�TV J V ;2Ù2TVoV 5 Ö G/;8J × G J V�Û Ù�@F9<; üAÝy;>9<Þ8J�NµTV Ü�;8@CJDJ19<;8J ×CV J1Ù³E ×CV GIB Û L8@FÙ V�Û Ù�Þ>BgG ×/�/�0�1�� 2"$�&%(')�+* 5 � V J1Ù�E ×FV
V J1Ù�Þ>Ù�@ × @CJ2TV N8G/;�J × G�J V�Û Ù�@C9<;43�H�9<Þ>BsNµTV ? V�× 9/H8H V B × GÓJ1H	TV�Û @FÜ Û GIÙ�@F9<;ÑN ï Þ8;¼H�B�9AN�Þ8@FÙ»N V¨Û 9<;2?/9 × Þ>Ù�@F9<;ÑGj? V�Û
N8@(,:TV B V ;2Ù V JQ?IGIBD@CG/;2Ù V Jo565U;øB�TV J�Þ Ø TV N8Þ × G/;>=<GI= V R�à¨áàâ4 Þ>Ù�@ × @CJATV N8G/;8J Û�V Ù�GIB�Ù�@ Ûo×CVÇV J1ÙQH�BATV J V ;¹ÙATVÿV ;
G/;8; V ß V 5

7 8yè�ç:9<;>=�ì@?�;6æ<ì~è_å éBAC?ED_æGFH=)AI?KJöç¹ëML»ì~æNASëAæ/ê»ç�;
êHO
PRQTS U!V$W Õ Ï�ÎYX[Z Õ�\ VBW]V_^ ÏoÎ�`�Ò Õba
Ö ï GIH8B�óV JP÷ OU7û���ý~Ý × GíN	TV ÜS;8@FÙ�@F9<;îN ï Þ8;%J�Ù�E ×FVÉV J�Ù Û 9 Ø H�9<JATVoV N Vÿþ Þ8GIÙ1B V H�GIBDÙ�@ V J�
 ×CV J Û 9 Ø H�9<J�G/;2Ù�J V Ù
×FV J Û 9<;8; V�Û Ù V Þ8BDJoÝ × G Û 9<;>Ü8=<Þ>BgGIÙ�@F9<;-= × 9 ð G ×FV Ý ×FV J Û 9<;2Ù1BDG/@C;2Ù V J�GIB Û L8@CÙ V�Û Ù�Þ>BDG ×FV J V ÙÇN V JÓ?IGIBD@CG/;2Ù V J�N V
Û 9 Ø H�9<J�G/;2Ù�J V ÙÇN V Û 9<;8; V�Û Ù V Þ>BDJ�5�O9<Þ8J�BDG�c19<Þ>Ù19<;8J�Þ8; V H�GIBDÙ�@ V NµTV�Û BD@F?IG/;¹Ù ×FV J Û GIBDG Û ÙATV BD@CJ�Ù�@ þ Þ V JÇN8Þ
J1Ù³E ×FV 5Sù@C;�J�@�Ý�;>9<Þ8J#N	TV�Û BD@C?/9<;8J ×FV J:J1Ù�E ×FV J#N Vâ× G Ø G/;8@�óV B V JDÞ8@F?IG/;¹Ù V 

d 5 �	9 Ø H69<JDG/;¹Ù�J V Ù �	9<;8; V�Û Ù V Þ>BgJ 
 ×FV J Û 9 Ø H�9<J�G/;2Ù�JyJ19<;¹ÙyN V JyÞ�;8@FÙ2TV JyN VsÛ G ×CÛ Þ × 9<Þ�N V N>9<;8;	TVoV Jo5<R V Þ>B

@C;2Ù V B�Ú�G Û�V�V J1ÙâÞ8; V ;8J V�ØQð�×CV N V H�9<@C;2Ù�J[N ï @C;2Ù V BDG Û Ù�@F9<;ôGj? V�Û¼×FV J Û 9<;�; V�Û Ù V Þ>BDJ[9<ÞôGj? V�Û¼×�ï�V ;2?�@FB�9<;fe
; V�ØÇV ;¹Ùo5<R V J Û 9<;8; V�Û Ù V Þ>BgJyJ19<;¹Ù!Þ8Ù�@ × @CJATV J�H�9<Þ>B Ø 9�NµTV�× @CJ V B ×FV Jy@K;¹Ù V BDG Û Ù�@C9<;8J V ;¹Ù1B V#×FV J Û 9 Ø H�9<J�G/;2Ù�Jo5
R ï @C;¹Ù V BDÚaG Û�V N ï Þ8; Û 9<;8; V�Û Ù V Þ8B V J1Ù ×�ï�V ;8J V�Ø�ð�×FV N V JÓH�9<@C;¹Ù�J�N ï @K;¹Ù V BDG Û Ù�@C9<;-Gj? V�ÛÑ×FV J Û 9 Ø H�9<J�G/;2Ù�J
G/Þ þ Þ V�× @ ×_V J1ÙBgGIÙ1Ù�G Û L	TV 5 �	9 Ø H69<JDG/;¹Ù�J V Ù Û 9<;8; V�Û Ù V Þ>BgJUJ�9<;¹Ù[N	TV�Û BD@FÙ�JÇóG ×�ï G/@CN V N V J Û L	TV�Ø G/JâH�GIBDGge
Ø TV Ù1B�TV Jo5

�A5 �	9<;8Ü8=<Þ>BDGIÙ�@F9<; = × 9 ð G ×FV 
 V�×K×FV N	TV�Û BD@FÙ × GâJ�Ù1BDÞ Û Ù�Þ>B V GIB Û L�@FÙ V�Û Ù�Þ>BDG ×FVUÛ GIBDG Û Ù2TV BD@CJ1Ù�@ þ Þ V N8ÞÉJ1Ù�E ×FV Ý ÛIï�V J1Ù
óG�N8@FB V× G Ø G/;8@�óV B V N>9<;2Ù�N>9<@F? V ;2Ù	@C;2Ù V BDGI=<@FB ×FV J Û 9 Ø H�9<J�G/;2Ù�J V Ù ×FV J Û 9<;8; V�Û Ù V Þ>BDJ�5 � ×C×FVV J1Ù	N	TV ÜS;8@ V
H�GIBÞ8; J Û L	TV�Ø GÉNµTV�Û BD@F?IG/;¹Ù ×FVâÛ 9 Ø H�9/B�Ù V�Ø�V ;2Ù�=_TV ;µTV BDG × N ï Þ8; V J1HsTV�Û @FÜ Û GIÙ�@C9<;
Ý × G Û 9 Ø H�9<J�@CÙ�@F9<; N V J
Û 9 Ø H�9<J�G/;2Ù�J V ÙN V J Û 9<;8; V�Û Ù V Þ8BDJo5

üA5 �sGIBgG Û Ù2TV Bg@CJ1Ù�@ þ Þ V J 
 ×�ï�V ;8J V�ØQð�×CV N V JÓH�GIBgG Ø óV Ù1B V JÇN8Þ-J1Ù�E ×FV Ý ÛIï�V J1ÙíóGöN8@FB V Ý ×�ï�V ;8J V�ØQð�×CV N V J�@C;>Úa9/Bhe
Ø GIÙ�@C9<;8J¨;µTV�Û�V J�J�G/@FB V J¼óG × GÿN	TV Ü�;8@CÙ�@F9<; N VÓ× GÿJ1HsTV�Û @FÜ Û GIÙ�@F9<;öH�GIB[@C;8J1Ù�G/; Û @CGIÙ�@F9<; N V J¨J Û L	TV�Ø G/J�5 � V J
@C;8Ú½9/B Ø GIÙ�@F9<;8J[J19<;2Ù�N	TV ;>9/ÙATVoV JÓH�GIBÓN V J[?IGIBD@CG ð�×FV JâÙ�EAH	TVoV J V Ù Û 9<;¹Ù1BDG/@K;¹Ù V J þ Þ�@yH�GIBDG Ø TV Ù1BD@KJ V ;¹Ù ×FV J
N8@-,:TV B V ;2Ù�J:J Û LµTV�Ø G/Jo5
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3>5 �	9<;2Ù1BDG/@C;2Ù V J:GIB Û L8@FÙ V�Û Ù�Þ8BDG ×FV J 
�H8B�9/H�BD@gTV Ù2TV J þ Þ ï Þ�; V J1HsTV�Û @CÜ Û GIÙ�@F9<; N>9<@FÙÓ?!TV BD@CÜ V B�GIÜ�; N ï �V Ù1B VÑÛ 9<;fe
Úa9/B Ø�V G/Þ J1Ù�E ×FV Ý V Ù Û�V Ý�@K;8NµTV H V ;8N8G ØÇØ�V ;2ÙQN8Þ N	TV ? V�× 9/H�H V�ØÇV ;¹Ù�J�Þ8@F?�@�Ý"N Vÿ×~ï Þ>Ù�@ × @CJDGIÙ�@F9<;ô9<Þ ;>9<;
N V JÓJ Û LµTV�Ø G/J�H8B�9/H�9<JATV Jo5 � V J19<;¹Ù�N V J Û 9<;2Ù1BDG/@C;2Ù V J�J1Ù1BDÞ Û Ù�Þ>B V�×C×FV J Û 9<; Û�V BD;8G/;2Ù × G Û 9<;>Ü8=<Þ8BDGIÙ�@F9<;
= × 9 ð G ×FV 9<Þ Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�G ×FV J Û 9<; Û�V BD;8G/;2Ù ×FV J Û 9 Ø H�9<J�G/;¹Ù�J V Ù ×FV J Û 9<;�; V�Û Ù V Þ>BDJo5
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:J Û L	TV�Ø G/J NµTV�Û BD@F?IG/;¹Ù N V JÑ?IGIBD@CG/;2Ù V JíN V N	TV ÜS;8@FÙ�@F9<; N V J Û 9 Ø H�9<J�G/;2Ù�J V ÙíN V J Û 9<;fe
; V�Û Ù V Þ8BDJo5 � V J J Û L	TV�Ø G/JPNµTV�Û BD@F? V ;2ÙÑN V J Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�J�TV�þ Þ8@F?IG ×FV ;2Ù�J Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�G ×FV�Ø�V ;2Ù
óG Û�V Þ>ß N	TV�Û BD@CÙ�J:@C;8@CÙ�@CG ×FV�Ø�V ;2Ùo5
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½Î Õ Z/Î V ��� V� Õ ^����������

Ö G/;8J Û�V Ù�GIB�Ù�@ Ûo×FV Ý>;>9<Þ�J	Þ8Ù�@ × @CJ19<;�J ×FV[× G/;>=<GI= V N V J1HsTV�Û @FÜ Û GIÙ�@C9<; Ú½9/B ØÇV�× R�à¨áàâ4 ÷ �� ���{ý V Ù�J19<; V ;¹?�@(e
B�9<;8; V�Ø�V ;¹Ù �sù Ö � � �sG V J�GIB+�{ù × N Voð GIBDG/; Ö @CJ1Ù1BD@ ð Þ>Ù�@F9<;��"G Û[� GI= V�
 ÷ �_ú ���!û��{ý~5/R"à[áàâ4 V J1Ù Û 9 Ø H�9<J2TV
N V N V Þ>ßÿH�GIBDÙ�@ V J�


� Þ8; V G × =�óVoð B V N V H8B�9 Û�V J�J�Þ�J�@C;8J�H�@FB�TVoV N V»Û�V�×K×FV N V � �#4�÷�� @ × �	�{ý V Ù"N V �#4��-÷ �9<G � � ý~5/4�G#JATV�Ø G/;2Ù�@ þ Þ V
V J1ÙNµTV Ü�;8@ V[V ;ÑÙ V B Ø�V N V J1E�J1ÙoóV�Ø�V JUN V Ù1BDG/;8JD@FÙ�@F9<;8JÉTV Ù�@ þ Þ V Ù2TVoV J �

� ù �sá/e���; V ÷ � � � � ýSH69<Þ8B × G[N V J Û BD@CH8Ù�@F9<;�N V JµJ1Ù1BDÞ Û Ù�Þ>B V J!N V N>9<;8;	TVoV J¨óG ×�ï G/@CN V N V Ù�EAH V J!G ð J1Ù1BgG/@FÙ�J
G × ="TVoð Bg@ þ Þ V Jo5SR V J:Ù³E2H V J¨N V N89<;8;µTVoV JJ�9<;¹Ù¨Þ>Ù�@ × @KJ2TV J#H�9<Þ>BN	TV�Û Bg@FB V�×CV J:H�GIBgG Ø óV Ù1B V J¨N V J:H�B�9 Û�V JDJ�Þ8J
G/@C;�J�@ þ Þ Vâ×FV J�?IG ×FV Þ>BDJ þ Þ ï @ × JÉTV�Û L8G/;>= V ;2Ùo5
5U; Ø 9�N
óV�×FV N VQÛ 9<; Û�V H8Ù�@C9<; N ï Þ�;PJ1E�J1Ù�óV�Ø�V�V ß�H8BD@ Ø TVâV ; R�à¨áàâ4ÑJ VQÛ 9 Ø H�9<J V N V N V Þ�ßÑH�GIBDÙ�@ V J�


×FVôÛ 9 Ø H�9/B�Ù V�Ø�V ;2ÙÑ= × 9 ð G × N8ÞòJ1E�J1ÙoóV�Ø�V Ý:N	TV ;89/Ù2TVoV-Û @(e�N V J�J�9<Þ8JÿH�GIB × G-?{GIBg@CG ð�×FV����	� Ý × GîN	TV Ü�;�@FÙ�@F9<;
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ÇV Ù × GîÚa9<; Û Ù�@F9<;�;8G × @FÙATV1%32�4 ! þ Þ8@¨@C;8N8@ þ Þ V J�@
×FV Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�N Vÿ× G J1HsTV�Û @CÜ Û GIÙ�@F9<; J V Ù V B Ø @C; V � %32�4 !)576�8�9�: 
 9<Þ ;>9<;#� %32�4 !)5<;3=�6-8�9	: 
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� ×FV J Û 9 Ø H�9<J�G/;¹Ù�J V Ù ×FV J Û 9<;8; V�Û Ù V Þ>BDJµN ï Þ8; V GIB Û L8@FÙ V�Û Ù�Þ8B V J19<;2Ù Ø 9�N	TV�× @CJATV J»H�GIB»N V J»H8B�9 Û�V J�J�Þ8JyR�à�e
áàQ4 V Ù Û GIBDG Û ÙATV BD@CJATV J	H�GIBµN V J!J Û LµTV�Ø G/JsN V J1HsTV�Û @FÜ Û GIÙ�@C9<;8J Û 9<;2Ù V ;8G/;2ÙµN V Jy?IGIBD@CG ðS×FV J:óGâ@C;8J�Ù�G/; Û @ V B �
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Û 9<;2Ù V ;8G/;2Ù V�×C×FV G/Þ�J�J�@6N V J	?{GIBD@KG ð�×FV Jo5 � V J Û L	TV�Ø G�N	TV�Û BD@CÙ × G Û 9 Ø H�9<J�@FÙ�@C9<;ÉN V J Û 9 Ø H�9<J�G/;2Ù�J V Ù�N V J
Û 9<;8; V�Û Ù V Þ>BDJ �

� ×FV J Û GIBDG Û Ù2TV BD@CJ1Ù�@ þ Þ V J N8Þ J1Ù�E ×FV J19<;2Ù × G × @KJ1Ù V N V J ?IGIBD@CG ð�×FV JÑÞ8Ù�@ × @CJATVoV JÑN8G/;�J ×FV JPJ Û LµTV�Ø G/Jo5R V J
?IGIBD@CG ð�×CV JQB V H�BATV J V ;¹Ù V ;2ÙÇN V J�H�GIBDÙ�@ V J�N V × G J1HsTV�Û @CÜ Û GIÙ�@F9<;
5 Ö G/;8J × G J�Þ8@FÙ V Ý ×FV JÓ?{GIBg@CG ð�×FV JÓJ V B�9<;2Ù
TV�Û BD@CÙ V J V ;P@FÙ�G × @ þ Þ V J �

� H�9<Þ>BU9 ð Ù V ;8@FB[Þ8; V GIB Û L8@FÙ V�Û Ù�Þ>B V�Û 9<; Û BoóV Ù V Ý ×FV J1HsTV�Û @FÜ V Þ8BUN>9<@CÙ Û L>9<@CJ�@CBH�9<Þ>B Û L8G þ Þ V�Û 9 Ø H�9<J�G/;2Ù
V Ù Û 9<;�; V�Û Ù V Þ>B�óG¼NµTV Ü�;8@FB�Ý>Þ8;ÑJ Û L	TV�Ø GôóG�@C;8J1Ù�G/; Û @ V B�5

R ï Þ8Ù�@ × @CJ�GIÙ�@C9<; N V J Û L	TV�Ø G/J V ÙQN V ?IGIBD@CG ðS×FV J Û 9<;¹Ù1BgG/@C;¹Ù V J�H8B�TV J V ;2Ù VÉ×~ï G�?IG/;¹Ù�GI= V N V Ú½9<Þ8BD;8@FB[N V J�G/@CN V J
Ø TV Ù�L>9�N>9 × 9/=<@ þ Þ V J�H�9<Þ>BâNµTV ? V�× 9/H8H V B�Þ8;øJ1E�J1Ù�óV�Ø�V Ý�Ù19<Þ>Ù V ;%=<GIBDG/;2Ù�@CJ�J�G/;2Ù þ Þ ï @ × J V BDG Û 9<;>Úa9/B Ø�V H�GIB
Û 9<;8J1Ù1BgÞ Û Ù�@F9<;PG/ÞPJ�Ù�E ×FV N>9<;8;	TV 5
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R V J Û GIBDG Û Ù2TV BD@CJ1Ù�@ þ Þ V JUN8ÞÑJ1Ù³E ×FV ������! "$� % ')�Y* J�9<;¹Ù ×CV J�J�Þ8@F?IG/;¹Ù V J�÷�úâ4>û/ü{ý 

Ö G/;8J_Þ8; V J1HsTV�Û @FÜ Û GIÙ�@C9<;QN V J1Ù³E ×CV�������� "B� %(')�+*�Û L8G þ Þ V!Û 9 Ø H�9<J�G/;2Ù�G#Þ�; V ;8J V�Ø�ð�×FV N ï�V ;2Ù1BATVoV J
V Ù	Þ8; V ;8J V�Ø�ð�×FV N V J19/B�Ù�@ V J�5:5; Û 9 Ø H�9<J�G/;¹Ù × @FÙ!N V J��89/Ù�J»N V N>9<;8;	TVoV J	J�Þ>B!J V J V ;¹Ù1B�TVoV J V Ù»H�B�9Ne
N8Þ�@FÙ[N V J��89/Ù�JQN V N89<;8;µTVoV JQJ�Þ8BâJ V JâJ19/B�Ù�@ V JoÝ»÷�5�5o5 ýµR V J Û 9 Ø H�9<J�G/;2Ù�JâJ ï GIH8H V�×C×FV ;2Ù[N V J[Ü × Ù1B V Jo5
R V J Û 9<;8; V�Û Ù V Þ8BDJQN VÇÛ�VÉØ 9AN
óV�×CV J V B�? V ;2Ù�N VÇÛ 9<;�N8Þ8@FÙ�JâG/Þ>ß��89/Ù�J�Ý�Ù1BDG/;8J ØÇV Ù1Ù�G/;¹Ù ×FV JâJ19/B�Ù�@ V J
N ï Þ�;ÇÜ × Ù1B V G/Þ�ß V ;¹Ù1B�TVoV J�N ï G/Þ>Ù1B V J!Ü × Ù1B V Jo5¹R V J Û 9<;�; V�Û Ù V Þ>BDJ	J ï GIH8H V�×C×FV ;2Ù!N V J �C�0�1��� M 5S÷�5j5o51ý6R V J
Ü × Ù1B V J_N89<@F? V ;¹Ù �V Ù1B V N V J V ;2Ù�@FÙ2TV Jy@C;8N	TV H V ;8N8G/;2Ù V J�
 V ;QH�GIBDÙ�@ Û Þ × @ V BjÝj@ × J_; V N89<@F? V ;¹Ù"H�G/J"H�GIB�Ù�GI= V B
N ï TV Ù�GIÙ�J¨G�? V�Û N ï G/Þ>Ù1B V J#Ü × Ù1B V Jo5

R�GøÜ8=<Þ>B V d Ø 9<;¹Ù1B V Þ8; V ß V�Ø H ×FV N ï GIB Û L8@FÙ V�Û Ù�Þ8B V N V J�Ù�E ×FV�������b "$� % ')�Y* 5�5;�Ü × Ù1B V H V Þ>ÙÇG�?/9<@CB
H × Þ�J�@ V Þ>BDJµH�@FH V J V ;2Ù1BDG/;¹Ù�J V Ù:J19/BDÙ�G/;¹Ù�Jo5SR V J Û E Ûo×FV J#J�9<;¹Ù:G/Þ8Ù19/BD@CJATV Jo5
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J V JH�9/B�Ù V J:N ï�V ;2Ù1B�TVoV�V Ù V ;2?/9<@ V�×FV J#B�TV J�Þ × Ù�GIÙ�J Û G ×CÛ Þ × TV JUJ�Þ>BJ V J#H�9/B�Ù V JUN V J19/B�Ù�@ V 5�� V JBATV J�Þ × Ù�GIÙ�JUJ19<;2Ù
V ;2?/9jE!TV J%óG%N ï G/Þ>Ù1B V J¼Ü × Ù1B V J�HSGIB ×�ï @C;2Ù V B Ø TV N8@CG/@CB V N V JÇHS@FH V J�9<Þ�óG ×�ï�V ;2?�@FB�9<;8; V�ØÇV ;¹Ùo5B5U; Ü × Ù1B VÑV J1Ù
Û GIBDG Û ÙATV BD@CJATV H�GIB ×CV J�?{GIBg@CG ð�×FV J�J�Þ�@F?{G/;2Ù V J�
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� ×FV	Û G ×CÛ Þ × BATV G × @CJATV H�GIB ×FV Ü × Ù1B V Ý�B V H8B�TV J V ;2Ù2TV H�GIB"Þ�; V Úa9<; Û Ù�@F9<;��øN>9<;2Ù × G:J�@C=<;8GIÙ�Þ>B VµV J1Ù × GJ�Þ�@F?{G/;2Ù V 

��� 2�T 2 . 4 6%TVUXUWU 2 . 4 4�� � 2�T 2 � 2+* 6 TVUXUXUY2 � 2#* K��

� ×FV J#H8BATV N8@ Û GIÙ�J
	�� � $ H��� M������ Þ>Ù�@ × @CJATV J V ;PÙ�G/;2Ù þ Þ V =<GIBDN V H69<Þ8B ×�ï TV�Ø @CJ�J�@C9<;ÑN V J�B�TV J�Þ × Ù�GIÙ�Jo5
R V�Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù:N ï Þ8; Ü × Ù1B V H V Þ8Ù �V Ù1B V N	TV�Û 9 Ø H�9<JATVÓV ;ÑÙ1B�9<@CJ Û 9 Ø H69/BDÙ V�Ø�V ;¹Ù�JJ�Þ ÛoÛ�V J�JD@FÚaJ�


� 5U; V B�TV�Û�V H�Ù�@F9<; N VJD N>9<;8;	TVoV JUJ�Þ>B ×CV J D H�9/B�Ù V J:N ï�V ;2Ù1B�TVoV 5 � V J#B�TV�Û�V H�Ù�@F9<;8JUJ19<;¹ÙU@C;8N	TV H V ;8N8G/;2Ù V J
V Ù:J�9<;¹Ù#B�TV G × @CJ2TVoV J V ;PH�GIBDG ×C× óV�×FV 

rDU \LU ��QLS&Q OR\D_@pLT k Qml&U��	_Lp@f����

�/U \DQ ����� �"!�i$# b&% _mT'�(�*) A,+&CLH.- i(#(/ FLK�01% _mT���23/54�4�4 FLK�01% _mT'�/T76
8�8�8 4,4�4
8�8�8 �/U \DQ �����/T�!�iIK b&% _mT'� T9) A,+&CLH.- FLK�0�% _mT'� �:/;4�4�4 FLK�01% _mT'� T=<,�*/ iGK(6

� 5U; Û G ×CÛ Þ × BATV G × @CJATV H�GIBµGIH8H V�× N V×�ï 9/H	TV BDGIÙ�@F9<;5�:52R V:Û 9 Ø H�9/B�Ù V�ØÇV ;¹Ù	NµTV�Û BD@FÙµJD@ Ø H ×FV�ØÇV ;¹Ù × G[Ù1BgG/;8J e
Ø @KJ�J�@F9<; N V J�B�TV JDÞ × Ù�GIÙ�J Û G ×KÛ Þ × TV J:G/Þ Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù:J�Þ8@F?IG/;2Ù 

SGpmV@O	f	\LU \D_@pLT k Qml&U��	_Lp@f����

A,+ CLH.-?>�- i&F,@A/ i(# /54�4�4 iGK$6�6

� 5U; V TV�Ø @CJ�J�@F9<;¼=<GIBDN	TVoV H�GIB ×CV J!H8B�TV N8@ Û GIÙ�JB	C� � $ . N V JµB�TV J�Þ × Ù�GIÙ�J	JDÞ>B ×FV J Q H�9/B�Ù V J	N V J19/B�Ù�@ V 5 � V JTV�Ø @KJ�J�@F9<;8J�J�9<;¹Ù:@K;8NµTV H V ;8N8G/;2Ù V J V Ù:J19<;2Ù#BATV G × @CJATVoV J V ;ÑH�GIBDG ×K× óV�×FV 

��Q`MGf-^@\ \D�&ULToM@V _`MDM�_Lp@T k Q`loU��	_LpLf����
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J1HsTV�Û @FÜ Û GIÙ�@F9<;PG/;8;>9/ÙATVoV J�GIÙ�@CJ1Ú�G/@FÙsÙ19<Þ>Ù V J ×FV J Û 9<;2Ù1BDG/@C;2Ù V J:GIB Û L8@FÙ V�Û Ù�Þ>BDG ×CV J#N>9<;8;	TVoV JN8G/;8J�J V�Û Ù�@F9<; üA5 3>5
ùU@C;8J�@�Ý × G�J�H	TV�Û @FÜ Û GIÙ�@F9<;Ñ9 ð Ù V ;2Þ VQV J1Ù Û 9<;>Úa9/B Ø�V G/ÞíJ1Ù�E ×FV �/�0���! "$�&%(')�+* 5

S D � %��-�Y��mM��� � � .�lkY� e k � ' �tj D1�	m .� e D1� ���!A
O9<Þ8JPGj?/9<;8J N	TV ÜS;8@[N V JPJ1HsTV�Û @CÜ Û GIÙ�@F9<;8J V ; Û 9 ØQð @K;8G/;¹Ù ×FV JÑN8@(,:TV B V ;¹Ù�JíÙ�EAH V JPN V Ü × Ù1B V J V ÙíN V

H�@FH V Jo5SO:9<Þ8J¨Gj?/9<;8J Û 9 Ø H�GIB�TV�×FV JUN8@(,:TV B V ;¹Ù V J[J�9 × Þ>Ù�@F9<;8J:9 ð Ù V ;AÞ V JÇóG ×�ï G/@KN V N V�×�ï 9<Þ>Ù�@ × �sù Ö � � �sG V e
J�GIB��{ù × N Voð GIBDG/; Ö @CJ1Ù1Bg@ ð Þ>Ù�@F9<;#��G Û�� GI= V�
 ÷ �_ú � � û��{ý~5Uá�9<Þ8Ù V J ×FV J J19 × Þ>Ù�@C9<;8JÑ9<;2ÙòTV Ù2TV N	TV�Ø 9<;¹Ù1B�TVoV J
TV�þ Þ�@F?{G ×CV ;¹Ù V B V�× GIÙ�@F? V�Ø�V ;2ÙöóG × GôB V�× GIÙ�@F9<;�N V J��Þ>B V ÙATV ��J�GIÚ V Ù³E V�þ Þ8@F?IG ×FV ; Û�V ÷ � � û d ý 
 5	R V Ù�G ð�×FV G/Þ#�
Ø 9<;2Ù1B VQ× G�Ù�G/@ ×C×FV N V J#J1E�J1ÙoóV�Ø�V JÑTV Ù�@ þ Þ V Ù2TV J¨N V Ù1BgG/;8J�@FÙ�@F9<;�J ��RAáU4 
	Û G ×CÛ Þ × TV J:H�GIB ×�ï 9<Þ>Ù�@ × 5

R V J Û G/J ��G 
_V Ù � ð 
 N8@-,"óV B V ;2ÙyJ�Þ>B × G¨N	TV Ü�;8@CÙ�@F9<;�N8ÞÓÙ�EAH V N V N89<;8;µTVoV J � 7 � 5 � ;K��G 
 Ý × G¨J1HsTV�Û @FÜ Û GIÙ�@F9<;
@C; Ûo× Þ>Ù × GÇN	TV Ü�;8@CÙ�@F9<;PN8ÞíÙ�EAH V�Û 9 ØÇØ�V Þ�;ÑÙ�EAH V G ð J1Ù1BgG/@FÙ:N V N89<;8;µTVoV J:Ù�G/;�N8@CJ þ Þ ï�V ; � ðR
 Ý Û�V�× Þ8@(e Û @ V J1Ù
N	TV Ü�;8@
N�@FB V�Û Ù V�Ø�V ;2Ù V ; �U5SR V J#R�á4 J�9<;¹Ù TV�þ Þ8@F?IG ×FV ;2Ù�Jo5
� . �  Y��! �.#"  �#�! � "  .#�% ��
� � �  Y��! � "  �#�! ��$"  .#�% ��d�d�d
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R V J Û G/J � ÛG
QV Ù ��N 
âÛ 9 Ø H�GIB V ;2Ù ×FV J�H�@FH V J ð 9/Bg;µTV JQ9<Þ ;>9<;
5 Ö G/;8J � ÛG
Q× GPÙ�G/@ ×C×CV N Vÿ× G Ø TV�Ø 9<@CB V
Ù�G Ø H�9<; V J1Ù»N V ü[H × G Û�V J�H�9<Þ>B ×FV J�H�@CH V J V ;2Ù1B V �$#��&%	�('$%*),+ V Ù ×FV J Û�V�×K× Þ ×FV J V Ù!N V d H�9<Þ>B ×FV H�@CH V	V ;2Ù1B V

	�&# � V Ù × GQH�B V�Ø @�óV B V¨Û�V�×C× Þ ×CV 5 Ö G/;8J ×FV¨Û G/J ��N 
 Ý ×CV JµHS@FH V J»J19<;2Ù�;>9<; ð 9/Bg;µTV J V ß Û�V H8ÙATV H�9<Þ>B Û�V�× Þ8@SB V�× @�TV
óG 
	�&# � � Û GIBÞ8;ÑHS@FH V ;>9<; ð 9/BD;µTV G/Þ>Ù19/BD@CJ V 
��$# �íóG V ;2?/9jE V B[@C;>ÜS;8@ Ø�V ;2Ù	J V J � TV B�9<J 
 5�OGIÙ�Þ8B V�×C×FV�Ø�V ;2ÙoÝ
N8G/;8J ×FVâÛ G/J���N 
	×CV RAáU4 V J1Ù#H × Þ8J	=/BDG/;8N þ Þ VâÛ�V�× Þ8@
N�Þ Û G/J�� ÛG
 5

R V J Û G/J � V�
 Ý �aÚ 
yV Ù �a= 
»Û 9 Ø H�9/B�Ù V ;¹ÙsN V JµÜ × Ù1B V Jµ;>9<; ð�× 9 þ Þ8G/;2Ù�Jo5 � V�Û @SG/Þ8= Ø�V ;¹Ù VUV ; Û 9/B V¨× GQÙ�G/@ ×C×FV
N V J#R�á4>Jo5
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O9<Þ8J�G�?/9<;8JÇH8BATV J V ;2Ù2TV Ý[óG ×�ï G/@CN V N VÑ×�ï�V ß V�Ø H ×FV N8Þ J1Ù�E ×FV.������  2"$�&%(')�+* Ý!Þ8; V GIH8H8BD9 Û L V H�9<Þ>B�Úa9/Bhe
Ø G × @KJ V BÿN V JÑJ1Ù�E ×FV JÑGIB Û L8@FÙ V�Û Ù�Þ>BDG/Þ>ßõGIÜ�;òN V =<Þ8@CN V B × G Û 9<; Û�V H8Ù�@C9<; N ï GIB Û L�@FÙ V�Û Ù�Þ>B V JPN V × 9/=<@ Û @ V�× Jo5
O9/Ù1B V Ú½9/B Ø G × @CJ�GIÙ�@C9<;îH�B�9/H�9<J V N V J�J Û L	TV�Ø G/J¼N V J1H	TV�Û @FÜ Û GIÙ�@F9<;�J�H�GIBDG Ø TV Ù1B�TV J þ Þ8@	H V Þ>? V ;2Ù �V Ù1B V @C;fe
J1Ù�G/; Û @�TV J�H�9<Þ>B�N	TV ? V�× 9/H8H V B�Þ8; V GIB Û L�@FÙ V�Û Ù�Þ>B V 5H� × Þ8J�@ V Þ>BgJâJ Û L	TV�Ø G/JÇN V NµTV Ü�;8@FÙ�@F9<;-N V J Û 9 Ø H�9<J�G/;2Ù�J
9<Þ N V J Û 9<;8; V�Û Ù V Þ>BDJ�Ý Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�G ×FV�Ø�V ;2Ù TV�þ Þ8@F?IG ×FV ;¹Ù�J�Ý»J19<;2ÙÇH8B�9/H�9<JATV JoÝyH V B Ø�V Ù1Ù�G/;2Ù¼G/@C;�J�@�G/Þ
J1HsTV�Û @FÜ V Þ>BN VÓÛ L>9<@KJ�@FB V ;2Ù1B V H × Þ8J�@ V Þ8BDJ�J19 × Þ>Ù�@C9<;8Jo58O9<Þ8JGIH�H V�× 9<;8J Û�V JUN8@(,:TV B V ;¹Ù�JUJ Û L	TV�Ø G/JUN V J#?IGIBD@(e
GIÙ�@F9<;8J�5�R V J Û GIBDG Û Ù2TV BD@CJ1Ù�@ þ Þ V J#N�ÞÿJ�Ù�E ×FV Ý>NµTV Ü�;8@ V J V ; Ù�G/;2Ù þ Þ V ?IGIBD@CG ð�×FV JµÙ�EAHsTVoV J V Ù Û 9<;2Ù1BDG/@C;2Ù V JoÝ8J19<;2Ù
J V J�H�GIBgG Ø óV Ù1B V Jo5<R V Ú�G/@FÙ�N V�×FV J"B V ;8N>B VµV ßAH × @ Û @FÙ V JoÝ{Ú�G Û @ × @FÙ V	×�ï @C;8J1Ù�G/; Û @CGIÙ�@F9<;ÓN8Þ�J1Ù�E ×FV 5/R�G¨J1HsTV�Û @FÜ Û GIÙ�@F9<;
9 ð Ù V ;AÞ V�V J1Ù�H�GIB!;8GIÙ�Þ8B V�Û 9<;>Ú½9/B Ø�V G/Þ�J1Ù�E ×FV�Û L>9<@KJ�@�Ý ÛIï�V J1Ù e�óGge�N8@FB V#þ Þ V�×FV J Û 9<;2Ù1BDG/@C;2Ù V J!GIB Û L8@FÙ V�Û Ù�Þ>BgG ×FV J
J19<;2Ù:J�GIÙ�@CJ�ÚaG/@FÙ V J�5

R V JÓN V J Û BD@FH8Ù�@C9<;8JâÚa9/B Ø�V�×C×CV J�N V J�J1Ù³E ×CV JÓGIB Û L8@FÙ V�Û Ù�Þ8BDG/Þ�ßîJ19<;2Ù�@ Ø H�9/B�Ù�G/;2Ù V J�HSGIB Û�Vÿþ Þ V ÛIï�V J1Ù × G
J V Þ ×CV�Ø G/;8@�óV B V N V B�TV H�9<;8N>B V Gj? V�Û H8B�TV�Û @CJ�@C9<;ôG/Þ�ß þ Þ V J1Ù�@F9<;�J¨H69<JATVoV JâH�GIB	� ×FV�Ø�V ;2Ù�JÇ÷ � ×FV û���ý 
��[Þ V�× J
J19<;2Ù ×FV J Û 9 Ø H�9<J�G/;¹Ù�J�� �	9 ØÇØ�V ;2ÙJ V�Û 9 Ø H�9/B�Ù V ;¹Ù e�@ × J	�
�¨Þ V�× Ù³E2H V N VQÛ 9<;8; V ß>@F9<;8J V ß>@CJ1Ù V e~Ù e�@ ×�V ;2Ù1B V
Û�V J Û 9 Ø H69<JDG/;¹Ù�J��

O9<Þ8J¨; V J19 ØÇØ�V JUH�G/J ×FV JUH8B V�Ø @ V BDJ�óGÉH�B�9/H�9<J V BUN V JÚa9/B Ø G × @CJ�GIÙ�@F9<;8JUN V J1Ù�E ×FV J[N ï GIB Û L8@FÙ V�Û Ù�Þ8B V J
N VU× 9/=<@ Û @ V�× J�5 Ö V Js;>9/Ù�GIÙ�@C9<;8JµG/NÿL>9 Û 9<;2ÙÇTV Ù2TV NµTV Ü�;8@ V J Û 9 ØÇØ�V�� BD@F=<L2ÙU÷ ù ×C× û��jý69<Þ¼7:GIHS@CN V ÷ Ö� R_�yû � ý~5
� G/@CJ V�×C×CV JÇ; V N8@CJ�H69<J V ;¹Ù�H�G/J¼?2BgG/@ Ø�V ;2ÙÇN ï�V ;¹?�@FB�9<;�; V�Ø�V ;2Ù�JÇN V N	TV ? V�× 9/H�H V�ØÇV ;¹Ù Û 9 Ø H�9/B�Ù�G/;¹ÙÉN V J
9<Þ>Ù�@ × JÓN ï G/;8G × E�J V 5H� × Þ8JD@ V Þ>BDJ�;>9/Ù�GIÙ�@F9<;8J�Úa9/B Ø�V�×C×CV J V ß>@CJ1Ù�G/;2Ù V J�9<;2Ù-TV =<G ×FV�Ø�V ;2Ù-TV Ù2TV Þ>Ù�@ × @CJ2TVoV Jo5 � ;2Ù1B V
G/Þ>Ù1B V J�Ý8;>9<Þ8JsH�9<Þ>?/9<;8J Û @FÙ V B �#4f�'÷ ù:ú[ûg32ý~Ý	� ÷ Ö ú[û d Ý�ùUù:ú[û/üIý~ÝSR�GIB Û Lø÷ ��µû���ý~Ý8N V J�=/BDG ØÇØ G/@CB V J�N V
=/BDGIH�L V ÷�� V ÙDû��Iý V Ù Ø �V�Ø�V R"à[áàâ4Ñ÷ á"Þ>Bgû���ý~5f5;ÿN V JµG�?IG/;¹Ù�GI= V J#N ï Þ>Ù�@ × @CJ V B!Þ8;¼Úa9/B Ø G × @CJ Ø�V�V ß>@CJ1Ù�G/;2ÙoÝ
V J1Ù × GôN8@CJ1H�9<;8@ ð @ × @FÙATV N ï�V ;2?�@FB�9<;8; V�ØÇV ;¹Ù�J�9<Þ�N V J�9<Þ>Ù�@ × J�N V ?IG × @CN8GIÙ�@F9<;-Ù V�× J þ Þ V �sù Ö � þ Þ V ;>9<Þ8J
G�?/9<;�J#Þ>Ù�@ × @KJ2TV 5 Ö G/;8J	Ù19<Þ8J ×FV J Û G/JoÝ Û�V[þ Þ8@�J V�Ø�ð�×FV @ Ø H�9/B�Ù�G/;2Ù V J1Ù�N V H�9<Þ>?/9<@FBsJ1HsTV�Û @FÜ V B#G/Þ8J�J�@ ð @ V ; ×FV
Ù1BDG/@FÙ V�ØÇV ;¹ÙUN V J#N>9<;8;	TVoV J þ Þ VQ× G Û 9 ØÇØ Þ8;8@ Û GIÙ�@F9<; V ;2Ù1B VQÛ 9 Ø H�9<J�G/;2Ù�Jo56R"à¨áàQ4 V J1ÙÞ8; × G/;>=<GI= V�þ Þ8@
G�B�TVoV�×C×CV�Ø�V ;¹Ù:BATV Þ8J�J�@µóG Ø GIBD@ V B Û�V JN V Þ�ßÉÙ³E2H V JN V J1HsTV�Û @FÜ Û GIÙ�@C9<;8Jo5
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� ; Û�Vâþ Þ8@ Û 9<; Û�V BD; Vâ×CV Jµ?IGIBD@CGIÙ�@C9<;8JoÝ�@ × ; ï E¼GÓH�G/J ð�V G/Þ Û 9<Þ>HÑN V Ù1BDGj?{G/Þ�ß V ß�@KJ1Ù�G/;¹Ù�J�58R�G þ Þ V J1Ù�@F9<;
V J1Ù 
 þ Þ V�×C×FV J	J19<;2Ù ×CV J»B V�× GIÙ�@F9<;8J V ;¹Ù1B V[×FV JsN8@-,:TV B V ;2Ù V Js?{GIBg@CGIÙ�@F9<;8J �UO9<Þ8J	H8B�9/H�9<J19<;�J Û 9 ØÇØÇV B V�× GIÙ�@F9<;
×�ï TV�þ Þ8@F?IG ×FV ; Û�VÉÛ 9 Ø H69/BDÙ V�Ø�V ;¹Ù�G ×CV 5_R V JÓJ Û LµTV�Ø G/J�N V BDG��É; V�Ø�V ;2Ù�N	TV Ü�;8@KJâN8G/;8Jÿ÷�� �[ûg3¹ý»H�9<Þ>B�BDG/@ V ;¹Ù
G/Þ8J�JD@ �V Ù1B V�Û 9<;8J�@KNµTV BATV Jo5��"9<Þ>B"N ï G/Þ>Ù1B V J�G/Þ>Ù V Þ>BDJ�Ý ×FV J_?IGIBD@CGIÙ�@F9<;8J_H V Þ>? V ;2Ù �V Ù1B V G/Þ8JDJ�@ ð @ V ;QN V J"B V�× GIÙ�@F9<;8J
N	TV Ü�;8@ V J × 9/BDJ þ Þ Vö×�ï 9<;òB V�× �G Û L V Þ8; VôÛ 9<;2Ù1BDG/@C;2Ù V GIB Û L8@CÙ V�Û Ù�Þ>BDG ×FV 9<Þ'G/Þ Û 9<;2Ù1BDG/@FB Vø× 9/BDJ þ Þ Vö×�ï 9<; V ;
BDG�c19<Þ>Ù V 5

5U; V N V ;89<J#H8B�TV 9 Û Þ>H�GIÙ�@F9<;�J Ø G�c V Þ>B V JoÝ V J�Ù ×�ï TV Ù�Þ8N V N�ÞÑH8B�9 Û�V J�J�Þ8J:N V NµTV ? V�× 9/H8H V�Ø�V ;2ÙN V J�H	TV�Û @(e
Ü Û GIÙ�@F9<;�Jo5 Ö G/;8J ×~ï�V ß V�Ø H ×FV Ý2;>9<Þ�J	Gj?/9<;8J V J þ Þ8@CJ�JATV Þ8; VØ TV Ù�L>9�N V N V J Û�V ;8N�G/;¹Ù V H�9<Þ>BsNµTV ? V�× 9/H8H V B�N V J
GIB Û L8@FÙ V�Û Ù�Þ>B V J V ; þ Þ8GIÙ1B V TV Ù�GIH V Jo5�� V Ù1Ù V GIH�H8B�9 Û L V H�9<Þ>BDBDG/@FÙ �V Ù1B V N	TV�Û BD@CÙ V H�GIBUN V J �l
 �!D)m � � ÷ � V @Kû��{ý
9<Þ Û 9 ØÇØ�V 9/H	TV BDGIÙ V Þ>BDJ#N V NµTV ? V�× 9/H8H V�Ø�V ;2Ù#N8Þ Ø 9�N�óV�×FV �»7#à �»R_ùO � ÷�4>R_û���ý~5 Ö G/;8J �µ7�à �»R�ùUO � Ý
×FV NµTV ? V�× 9/H8H V�Ø�V ;2Ù�N ï Þ8; V J1H	TV�Û @FÜ Û GIÙ�@F9<; V J�ÙÓN	TV Ü�;�@ Û 9 Ø¼Ø�V Þ8; V JDÞ ÛoÛ�V J�J�@F9<; N ï TV Ù�GIH V Jo5!R V H�G/JDJ�GI= V
N ï Þ8;òTV Ù�GIÙ¨N V N	TV ? V�× 9/H8H V�Ø�V ;2Ù�óGÿÞ8; G/Þ>Ù1B V J V Ú�G/@FÙ:H�GIBUGIH8H × @ Û GIÙ�@F9<;PN ï Þ8;í9/H	TV BDGIÙ V Þ>B�5R5U;í9/HsTV BDGIÙ V Þ8B
Úa9/B Ø G × @CJ Vÿ×�ï @K;8J1Ù�G/; Û @CGIÙ�@C9<;îN ï Þ�;-J Û L	TV�Ø GôÙ V�× J þ Þ VPÛ�V Þ>ß þ Þ8@	9<;¹Ù-TV Ù2TV @C;2Ù1B�9�N8Þ8@FÙ�JÓN8G/;8J Û�V ÙÇGIBDÙ�@ Ûo×FV 5
Ö G/;8J ×�ï�V ;2?�@FB�9<;8; V�ØÇV ;¹Ù �µ7�à �»R�ùUO � Ý ×FV J1HsTV�Û @CÜ V Þ>B Û L89<@CJ�@FÙ ×�ï 9/HsTV BgGIÙ V Þ>B óGÑGIH8H × @ þ Þ V B¨H�GIB Ø @ Û�V Þ�ß
N ï Þ8; Vð @ ð�× @F9/Ù�L
óV�þ Þ V 5 Ö V J Û 9<;2Ù1BDG/@C;2Ù V J#J19<;2Ù�G/J�J19 Û @gTVoV J#G/Þ�ßÉ9/HsTV BgGIÙ V Þ>BDJ V Ù�?!TV Bg@FÜ	TVoV J�óG Û L8G þ Þ V TV Ù�GIH V 5
� V�Û @
B V ;8N ×FV N	TV ? V�× 9/H8H V�Ø�V ;2ÙG/@KJ2TVâV Ù:J �Þ>Bj5
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J V H8B�9�N8Þ8@FB V 5$5; Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù H V Þ>Ù �V Ù1B V Þ8; V @C;8J�Ù�G/; Û @CGIÙ�@F9<;õN ï Þ8;�H8B�9 Û�V J�J�Þ8JoÝ	Þ8; V G Û Ù�@F9<;òN V
Û 9 ØÇØ Þ8;8@ Û GIÙ�@C9<; V ;2Ù1B V	Û 9 Ø H69/BDÙ V�Ø�V ;¹Ù�J"9<Þ �V Ù1B V	× G Û 9 Ø H�9<J�@FÙ�@C9<;âN V H × Þ8J�@ V Þ8BDJ Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�J�B V�× @gTV J
H�GIB:N V J�9/H	TV BDGIÙ V Þ>BDJ�5
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R ï 9/H	TV BDGIÙ V Þ>BÇN VÿÛ L>9<@¸ß �  V J1Ù�Þ>Ù�@ × @KJ2TV¼þ Þ�G/;8N%N V J Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�J�G × Ù V BD;8GIÙ�@CÚaJ�J19<;¹Ù�G/Þ>Ù19/BD@KJ2TV Jo5
R ï�V ß�H8B V JDJ�@F9<; � � �  � � J�@C=<;8@FÜ V þ Þ ï�V ß>G Û Ù V�Ø�V ;2Ù Þ8;òN V JÑN V Þ�ß Û 9 Ø H�9/B�Ù V�ØÇV ;¹Ù�J � �ö9<Þ � � J V BDG
V ß»TV�Û Þ8Ù2TV Ý
J V�× 9<;PÞ8; Û L89<@¸ß N VQ×�ï�V ;2?A@FBD9<;8; V�Ø�V ;2Ùo5

R ï�V ßAH8B V J�J�@F9<;-N ï�V ;2Ù1B V�× G Û�V�Ø�V ;2Ù � ������� � � ��@K;¹Ù V B ×CV G�?�@C;>= 
QV ßAH�BD@ Ø�Vÿþ Þ V ×FV J�N V Þ�ß Û 9 Ø H�9/B�Ù V e
Ø�V ;2Ù�J � � V Ù � �¼J VQÛ 9 Ø H�9/B�Ù V ;2Ù:@C;8N	TV H V ;8N�G ØÇØ�V ;2Ù V Ù V ;ÑH�GIBDG ×C× óV�×CV 5

R ï�V ßAH8B V J�J�@F9<;�N V J�EA; Û L>B�9<;8@KJ�GIÙ�@F9<; � ���������� � �4�aH�GIBDG ×C×CV�×AÛ 9 Ø H69<JD@FÙ�@F9<; 
�V ß�H8BD@ Ø�V�þ Þ V�×FV J!N V Þ>ß
Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�J � � V Ù � �¨N>9<@F? V ;2Ù!J V J1E�; Û L8B�9<;8@CJ V ByJ�Þ8B × GH�9/B�Ù V �S5�� V ;�N8G/;¹Ù × GUJ�EA; Û L>B�9<;8@KJ�GIÙ�@F9<;
ÝI@ × J
H V Þ>? V ;2ÙQTV�Û L8G/;>= V B»N V J�N>9<;�;µTVoV Jo5��_9<Þ8B!J V J�EA; Û L>B�9<;8@KJ V B�Ý ×CV J"N V Þ�ß Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�JyN>9<@F? V ;2Ù Û 9<;¹Ù V ;�@FB
Þ8; V G Û Ù�@C9<;%J�Þ>B × G Ø �V�Ø�V H69/BDÙ V ��5 �"9<Þ>BøTV�Û L8G/;8= V BÓN V J�N>9<;8;	TVoV JoÝ ×�ï Þ8;øN ï�V ;2Ù1B VÇV Þ>ßôN89<@FÙ Û 9<;¹Ù V ;�@FB
Þ8; V G Û Ù�@C9<;��
	 +�� + þ Þ8@ × @FÙ[Þ8; V ?{G ×FV Þ8B + N8ÞøÙ�EAH V +öJ�Þ>B × G H69/BDÙ V � 5�R ï G/Þ>Ù1B V¼Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù
N>9<@FÙ Û 9<;¹Ù V ;�@FB�Þ8; V G Û Ù�@C9<;��� 6-8�� þ Þ8@ V ;¹?/9<@FÙ × GQ?{G ×CV Þ>B	N VU×�ï�V ß�H8B V JDJ�@F9<; 6�8�� þ Þ8@SN>9<@FÙÇTV =<G ×FV�Ø�V ;2Ù
�V Ù1B V N V Ù�EAH V +ôJ�Þ>B × GÑH�9/B�Ù V ��5�ñ ×yV J1ÙQH69<JDJ�@ ð�×FV N VÉ× @FB V 9<ÞîN ï TV�Û BD@FB V H × Þ8J�@ V Þ8BDJU?{G ×FV Þ8BDJâN8G/;8J�Þ8; V
Ø �V�Ø�V G Û Ù�@F9<;�Ý
H�GIB V ß V�Ø H ×FV�V ; TV�Û Bg@F?{G/;2Ù��
	 +�� +�	���� +���5R5; V G Û Ù�@F9<;øH V Þ8Ù	�V Ù1B V =<GIBgNµTVoV H�GIB
Þ8; H8B�TV N�@ Û GIÙ 	C� � $ 
���	 +�� +�� �C*��gm S5

Ö V J Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�JÓH V Þ>? V ;¹Ù �V Ù1B V B V ;8N8Þ�J Û 9<;8N8@CÙ�@F9<;8; V�× J V ;îÞ8Ù�@ × @CJ�G/;2Ù ×�ï 9/HsTV BgGIÙ V Þ>BÇN V =<GIBDN V
� �C*h�3m ���� f � h 5 Ö G/;8J Û�V�Û G/JoÝ ×�ï�V ß�H8B V J�JD@F9<; f ��h G/Þ8BDG × @ V ÞQJ V Þ ×FV�Ø�V ;2ÙyJ�@ ×CV H8B�TV N�@ Û GIÙ �C*h�3m�V J1Ù�?!TV Bg@FÜ	TV 5

Ö V Þ�ß Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù�J�H V Þ>? V ;2Ù �V Ù1B V»Û 9 Ø H69<JATV J_J2TV�þ Þ V ;¹Ù�@ V�×K×FV�Ø�V ;2Ù�H�GIB ×�ï 9/HsTV BgGIÙ V Þ>B Võ5�R ï�V ßAH�B V J�J�@F9<;
� ��V � � V ßAH8Bg@ Ø�V[×FV Ú�G/@FÙ þ Þ V � �QN>9<@C? V J V Ù V B Ø @K; V B#H�9<Þ>B þ Þ V � �¼J19<@FÙ V ß»TV�Û Þ>ÙATV 5
R ï�V ß�H8B V J�JD@F9<; � �
V ����� 6�� : 8 � + 9/; � � � �9<Þ � �#J V Ù V B Ø @C; V H�GIB 6�8�9�: �,+��NµTV�Û BD@FÙ × G¨Ù1BgG/;8J Ø @CJDJ�@F9<;ÓN V#× G¨?IG ×FV Þ>B
N V�× GÉ?{GIBD@KG ð�×FV +PN�Þ Û 9 Ø H�9/B�Ù V�ØÇV ;¹Ù � ��G/Þ Û 9 Ø H�9/B�Ù V�Ø�V ;2Ù � �ÉH�9<Þ>B ×FV�þ Þ V�×_Û�V Ù1Ù V ?IG ×FV Þ>B V J1Ù Û�V�×C×FV
N Vâ× G�?IGIBD@CG ðS×FV 8 5
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