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@/ACBED�FHG"IKJCLNMPORQSJCT>U/ACVWQNFXQSJCY�Z[Q]\
^<_�`Ha]bdcfehgji�`Hcfk�l]mNnScfkNn]m8aoeqp3rts/uvaxwybdrtbdzoby`q{o|�zowywdrte
}~_�k8p3�]zoby`fc�sX`Ha]by`Hc	k���|�zxwywdrteha~i�s�eqn�`�p�m�k����NsHrt`Haxs�`8{[|�zowywdrte

�/�P�������]�N�8��� kNn]`Hg�r�ax���oeqwy`�n"kha��]cfkh�C`Hcfbdrt`Xw3e�aon��]cfkNs�`�wywy`�w	k��Er�axnNrt�8rtnSzxehg��C`Hcfwyk�aow��Kr�a]�nNrt�8rtnSzxehg��xe8wy`�n�p�kNn]`Hg�r�ax�N���C`X�8eha"byk�zowy`�r�a"bdlx`	�8zoe�a]bdrtbye8bdrt�q`�`Xs�khgtkq�8m8�
uKa�bdl]rtw��xeh��`Hc�wdzxs�l%e�p�kNn]`Hgolxe8w��C`�`Ha��]cfkh��k8wy`�n���k�c�wybdzxn�m�kh��e�gt`�p�p3r�ax����bdz]axnScfe	p�eqp3�
p�e�g�kh��bdlx`3�x`HgtnN�d�qkhgt`�wdz]���ve8p3r�gtm]�*��kh�]z�gteqbdrtkha[�� �lo`¡p�kNn�`fg�¢�eqw	khcyrt`Ha]by`Xn�byk�zxwdr�ao�"bdlx`
nNr�cf`�s�b�wdrtp*z]gte8bdrtk�a � k�a]by`�_�ehcygtk	p�`�bdlxkNn�bdlxe8bPlxe8w��C`�`Ha¡n]`��8`Hgtk��C`�n/ehaxn�wdzosXs�`�wywd�Kz]g�gtm�eh�]��]g�rt`�n�byk	wyk�gt�8r�ao��aNzop�`fcfkhzxwEcfehcf`H�x`�n%�8eqw�n]m8aoeqp3rts�w���cfk���gt`Xp�w�£ ¤¦¥§�N �lo`�p�kNn]`HgCbye�¨N`�w�r�a]byk
eqs�s�khz]a]b�bdlx`3��k�g�gtk�¢©r�ax���]cfkNs�`�wywy`�w�ª�«���nSrtwd�]gte8s�`Xp�`Ha]b�kh���C`Hcfwykha"r�axwdrtn�`%kh��axe8bdz]cfehg�g�rt�8r�ao�
lxeh�]rtbye8b�{j¬8���hzxehcfnNr�ao��e�a7r�axnSrt�8rtnNzxehg�cf`��hrtk�a�e�cfkhz]aon~e?lxkhgt`q{P­���`Haxs�khz]a]by`Hcfw	¢�rtbdl~k8bdlx`Hc
�C`fcfwykhaxw�{N®N�P��cf`X�haxehaxs�m8{x¤8�P��r�cfbdl/k��W��k8wyby`Hcyrtb§m8{]¯N�°aNzxbdcyrtbdrtkha�e�aon�lNz]ao��cfm�nNz�cyr�ax��nNr�±C`Hcf`Ha]b
wy`�eqwykhaxw�e�aon�wykqp�`3kqbdlo`fcfw��C²�zxp�`Hcfkhzxw�sXehgtsHz]gte8bdrtk�aow�sXkha]��cfp�`Xn7e�p¡kNn�`Hg�`f³%sHrt`Haxs�m8�C´ok�c
`�µNeqp3�]gt`8{W�vkhc	wykqp�`�wy`�b	kh��bdlo`�p�kNn]`Hg��xehcfe8p¡`�by`Hcfw	eha~e��8`Hcfeq�8`3��`HcyrtkNn�kh��e��Ckh�]z]gte8bdrtkha
s�mNsfg�r�ao�¶¢�e8w%`��8zxehgRbyk�­�m8`Xehcfw��� �lo`�wyeqp�`���ehg�zx`7¢�e8w��oµN`Xn=r�a·�o`Hgtn·`Xµ8�C`Hcyrtp�`Ha]byw�eqb
 �e�rtp3r�c��C`Ha]r�aowdz]gteo�
 �lx`�wybdzon]m·¢�e8w/s�ehcycyrt`Xn0k�zob%z�axn�`fc"bdlo`"wdz��]�Ck�cfb�kh�¡|©zxwywdrteha¸´ok�z�axn�eqbdrtkha¹�vkhc�º�e8wdrts
|�`�wy`�e�cfs�lx`�w��§»�cfeha]b�¼�«f�d¼]«H�§¼8¼q½8¯�¤8�H�

¾ ¿�À�ÁCÂCÃ	Ä3Å�ÆPÁCÇfÃ�À
BEL]ÈCÉCÊ�QSËfIKL]J�D�YhL]ÊKL]Ì�IÎÍHËfÍ	JCL�FfG�QNÊKÊKÏ%ÉCÍfD�ËyÐ�L�TCIÒÑjDhFfD�JoË¡QSÈCÈCFHLxQNY�ZCDhÍqA
Ó	ZCDEÔ[FfÍHËEÕ§L]ÊKÊKLNÐ	ÍCËfZWD�IKTCDqQNÍELNÕ[Ö�L�Ëf×]Q�ØÙ@�L�ÊKËfD�FHFXQ�G"LoTCD�ÊCÚKÛ�ÜfÝKÚ�Þ8ÜNTCD�ÍHY�FfIKßCIKJCÌ�Q�ÈCFfD�TPQNËfL�F
Ø[ÈCFHD�Ï�IÎJoËHD�FXQSY�ËfIKL]J�Ð	IÎËHZ�ËfZCD�QSIKT¡LSÕ[ÍfÏoÍHËfD�G7Í�LNÕCËfZCD�L]FHTCIKJ[QNFHÏ�TCIÒÑ�D�FfDhJxËHI�QNÊ]DhàxÉPQNËfIKL�JCÍ
Y�LoD�á"Y�IKD�JoËfÍ�LSÕRÐ	ZCIKY�Z¶QSFfD�ÍfL]G7D/Q8M]DhFXQNÌ�D/Y�Z[QSFXQSY�ËfD�FHIKÍfËfIKY�Í�LNÕ�Q�ÈPL]ÈCÉCÊ�QSËfIKL]J�AWÓ	ZoÉCÍ
QNÌ�D]Ý�ÍHD�â�ÝNÌ]D�JWD�ËfIKY�Í�QSJCT%L�ËfZCD�F�Y�Z[QSFXQNYhËfD�FHIÎÍHËfIKY�Í�LNÕ[IKJCTWIÎMoIKTCÉ[QSÊKÍqÝ�ËfZWD�IKF�TWIÎÍHËfFHIÎßWÉCËfIKL]J�IÎJ
ÍfÈ[QSY�D]Ý�G"IKÌ]F�QNËHIÎL�JCÍ�QSJCT�ÍfLoY�I�QSÊjQSÍfÈPD�Y�ËfÍ	LSÕ�ß[DhZ[Q8MoIÎL�FqÝ]QSÍRQ?FfÉCÊKD]ÝoQNFHD	JCL]Ë�ËXQS×]D�J�IKJoËfL
QNY�YhL]ÉCJoËqA�ã�Y�Y�L�FfTCIKJCÌ�ÊKÏxÝWIÎË�IKÍ�M]D�FHÏ>TCIÒá"Y�ÉCÊKË�ËfL�Y�L�G"È[QSFfD%ËHZCD�FfDhÍfÉCÊKËfÍ�L]ßCË�QNIKJCD�T=ËfL
D�âoÈ[DhFfIKG"D�JoË�QNÊCT[QSËXQWAxä�ÍHÍfD�JoËHIvQSÊ[ÉWÈ[T[QSËfIKJCÌ%LSÕ�ËfZCIKÍ�QSÈCÈCFHLxQNY�Z"QSFfD�M]QSFfIKL]ÉWÍ�G"LoTCD�ÊKÍ�LNÕ
ËfFHL]ÈCZoÏ�IÎJoËHD�FXQSY�ËfIKL]JWÍ�IKJ�Ð	ZCIKYXZ�ËHZCD�ÈPL]ÈWÉCÊ�QNËfIKL�JCÍ�QNFfD3ÍfËHFfÉCY�ËHÉCFfDhT~L�J�L]JCD3L]F�ÍHD�M]DhFXQNÊ
È[QNF�QNG7D�ËfD�FHÍ¡Ú�å�Ü�A
Ó	ZCD�ÍfD�Y�L�JCT"QNÈWÈCFfLoQNY�Z/IKÍ�ß[QSÍfD�T�L]J�G"LoTCD�ÊKIKJCÌ�Q*ß[D�ZPQ8MxIKL�F�LSÕ[ÈPL]ÈCÉCÊ�QSËfIKL]J%IKJCTWIÎMoIKTCÉoØ
QNÊKÍ�QSJCT%L�J/L�ßCËXQSIÎJWIÎJWÌ	ËfZCD�È[L�ÈCÉCÊ�QNËHIKL]J�TCÏoJ[QNG7IKY�Í�L�J%ËfZCIKÍ�ß[QSÍfIKÍ	æfÚ çNÜCQNJCT�FfD�ÕdD�FfD�JWY�D�Í
ËfZCDhFfD�IKJ[èhA�é�IKËHZ¶ÍHÉCY�Z¸QNÈWÈCFfLoQNY�ZêQSÊKÊ�Õ§DqQSËfÉCFHD�Í/LSÕRÍHD�È[QSFXQNËHD"IKJCTCIKMoIKTCÉ[QSÊÎÍ�QNFHD�ËXQN×�D�J
IKJxËHL<QSY�Y�L�ÉCJoË�ßoÏ�Y�FfDqQSËfIKJCÌ7G"LoTCD�ÊKÍ�LNÕ�ÈCFfLoY�DhÍfÍfDhÍ%Ð	ZCIKY�Z>ËfZCDhÏ~ÈPQNFfËHIKY�IKÈ[QNËHD¡IKJ�AWÓ	ZCD
QNG7L]ÉCJoËPLNÕoÕ§FfDhD�G7LxTWD�Ê]È[QSFXQSG"D�ËHD�FfÍ�Õ§L]FEÍfÉCY�Z�QNJ/QSÈCÈCFfLoQNY�Z%ÍHZ[QNFHÈCÊKÏ%Ì]FHLNÐ	Í�QNÊKÊKLNÐ	IKJCÌ
ËfL3ËXQN×�D�IKJoËfL%QSY�Y�L]ÉWJxË�Q8M]QSIÎÊ�QSßCÊKD�DhâxÈPD�FHIÎG7D�JoËXQSÊxTPQNËXQ3ÈCF�QNY�ËHIKYqQNÊKÊKÏ�IÎJ�Õ§ÉCÊKÊyAqV�ËXQNËHIKÍfËfIKYqQSÊ
G"D�ËHZCLoTCÍ	QNFfD�ËHZCD%G"L�ÍfË�JPQNËfÉWFXQNÊEJoÉCG"D�FHIKYqQNÊPG"D�ËHZCLoTCÍ�Õ§L�F�ÍHÉCY�Z>G"LoTCD�ÊKÍ8A



�yJ ËfZCD·ÈWFfD�ÍHD�JoË·Ð�L�Ff× Q¹ÍHËXQSËfIKÍfËHIÎY8QNÊ�G"LoTCD�Ê�LNÕ"ËHÉCJCTCF�Q¹ÊKD�G"G7IKJCÌ]Í>ædU�IKFHL]ÍfËHL]JoÏoâ
ËfL�FfàoÉ[QNËHÉCÍ�YXZWIÎL�JCL]ÈoÏ�D�ÍXè�ÊKIÒÕ§D"QNJWT¸ßPD�Z[Q8MoIKL]F�Z[QSÍ�ß[D�DhJ¸YhL]JCÍHËfFfÉWY�ËfD�TEA��WL]F�JoÉCG"DhFyØ
IKYqQNÊ�G7LxTWD�ÊKIÎJWÌ%ËfZCD�TCIKFHD�Y�Ë�ÍHIKG�ÉCÊ�QNËfIKL�J���L�JoËfD��	QSFfÊKL~ædU�V����	è�G"DhËfZCLoT"Ð	QNÍ	ÉWÍfD�T�A
Ó	ZCIKÍ�G"DhËfZCLoT�ÐRQSÍ�LSÑjD�FHD�T"IKJ�ËHZCD�ÍHIÎâoËHIÎDhÍ�ßoÏ�ã�ÉCÍHËfFXQSÊKIvQSJ�ÈCFfLSÕ§D�ÍHÍfL]F
	�ANã�A���IKFfT�Õ§L]F
JoÉCG"D�FHIKYqQNÊCIKJoM]DhÍfËfIKÌoQNËfIKL�J�LNÕ�F�QNFHD�Ô[D�T>ÌoQNÍ�
[LNÐ	Í�Ú ��Ü�QSJCT"ÍHIKJCY�D%ËHZCD�J�IKË�ßPD�YqQSG"D�ËHZCD
Y�L]JoM�D�JoËfIKL]J[QSÊCFfDhÍfDqQSFfY�Z>ËfLoL�Ê[JCL�Ë�IKJ�ËHZCIKÍRQSFfDqQ�L]JCÊKÏoANÓ	ZCD3ß[QNÍHIÎY3IKTCDqQ�LNÕ�ËfZWD?U�V����
G"D�ËHZCLoT"Y�L�JCÍfIKÍHËfÍ�IKJ�ËfZWD/QNÍHÍfÉCG7ÈCËfIKL]J7ËfZ[QSË	TCÉCFHIÎJWÌ"Q�ÍfG~QSÊKÊ[ËHIÎG7D�ÍHËfD�È>IKË	IKÍ	ÈPL]ÍfÍHIÒØ
ßCÊKD�ËHL/ÍHZ[QNFHD¡ËyÐ�L�IÎJoËHD�FfY�L�JCJCD�YhËfD�T>ÈWFfLoY�D�ÍHÍfD�Í3Ø�G"LNM�D�G"D�JoË�LNÕ�G7L]ÊKD�Y�ÉWÊÎDhÍRQSJCT"ËHZCD�IKF
Y�L]ÊKÊKIKÍfIKL]JWÍ�Ð	IKËfZ·DqQSY�Z L]ËHZCD�F8A���LoTCDhÊÎIKJCÌ ÈCFfLoY�D�ÍHÍ�ßoÏ>ËfZCD�U�V���� G"D�ËHZCLoT¶Y8QNJ ßPD
TCD�ÍHY�FfIKßPD�T>QNÍ�Õ§L]ÊKÊKLNÐ	ÍqA8ã	Ë�ËfZCD3IÎJWIÎËHI�QNÊCG7L]G�D�JoË�LNÕ�ËfIKG"D�Q?Y�L]G7ÈCÉCËXQSËfIKL]JPQNÊoFfD�Ì�IKL]J"IKÍ
È[L�ÈCÉCÊ�QNËHD�T�ßoÏ~Q�ÊvQSFfÌ�D¡JoÉCG�ßPD�F	LSÕ�G"L�ÊKD�Y�ÉCÊKD�Í�Õ§L]F	Ð	ZWIÎY�Z�ËfZWD%Y�ÉCFHFfD�JoË�Y�LoL]FHTCIKJ[QNËHD�Í
QNJCT ÍfÈPD�D�T·M]DhY�ËfL�FfÍ/QSFfD�ÈCFfD�ÍHY�FfIKßPD�T�A�U3ÉCFfIKJCÌ�Q�ÍfG�QNÊKÊ�ËfIKG7D%ÍfËHD�È¶G7L]ÊKD�Y�ÉWÊÎDhÍ�G"LNM�D
QNY�YhL]FfTWIÎJWÌ�ËfL�ËHZCD�IKF�ÍfÈPD�D�TCÍ�QSJCT�Y�L]ÊKÊKIKTCD�Ð	IKËfZ/Q3ÍHÉCFyÕÙQSY�D�LNÕjQ�
[ÏoIKJCÌ�ßPLoTCÏoÝ�
PÏ¡IKJ�QNJCT

[Ï>L�ÉCË�LNÕ	ËfZCD�Y�L�G"ÈCÉWËXQNËHIKL]J[QSÊ�FfDhÌ]IKL]J QSY�Y�L]FHTCIKJCÌ�ËfL�ËfZWD"ÈCFHD�ÍfY�FHIKß[D�T0Y�L]JWTCIKËfIKL]JCÍ8A
Ó	ZCD�J�Y�L�ÊKÊÎIKÍHIÎL�JCÍ�QNG7L]JCÌ	ËHZCD�G"ÍHD�ÊKM]D�Í�QNFfD3G"LoTCD�ÊKD�TEA�ÖEQ8Ð	Í�TCD�ÍHY�FfIKßCIKJCÌ�QNÊKÊCËfZWD�ÍfD3Y�L]ÊÒØ
ÊKIÎÍHIKL]JCÍ�QSFfD�Y�L�JCÍfIKTCD�FHD�T¶QSÍ	Ì]IKM]D�JEACVoÉCG"G�QNFHI��hIÎJWÌ�ËfZWD?QSÈCÈCFHL]ÈCFHIvQSËfD�IKJoÕ§L�FfG~QSËfIKL]J�L]J
ËfZCD3G"L�ÊÎDhY�ÉCÊKD�Í�Ð	ZCIKY�Z~QSFfD3ËXQN×oIKJCÌ%ÈWÊvQSY�D�IKJ�DqQSY�Z~YhD�ÊKÊ[LSÕ�ËfZCD�Y�L�G"ÈCÉCË�QNËHIÎL�J[QNÊoÌ�FfIKT~Q
TCIKÍfËHFfIKßCÉCËHIÎL�J"LSÕ©QNÊKÊ�È[QSFXQSG"D�ËHD�FfÍ	IKJ"ËHZCD�
[LNÐ Ô[D�ÊKT�YqQNJ�ßPD%L]ßCË�QNIKJCD�TEA
�yJ%L]ÉWF�L]ÈWIÎJWIÎL�J�ËfZCIKÍ�G7D�ËfZWLxT�YqQSJ/ßPD�ÍHÉCY�Y�D�ÍHÍyÕ§ÉWÊÎÊKÏ�ÉCÍfDhT%Õ§L�F�G7LxTWD�ÊKIÎJWÌRQ*È[L�ÈCÉCÊ�QNËHIÎL�J
TCÏoJ[QNG7IKY�Í�LNÕ�G~QSJxÏ�QNJWIÎG�QNÊCYhL]G"G�ÉWJCIKËfIKD�ÍqA

� ������� Ã	Ä��! �Ä��#"xÆ�ÂWÇ%$	ÁCÇHÃ�À
Ó	ZCD�È[L�ÈCÉCÊ�QNËHIÎL�J�LNÕ	ÊÎDhG"G"IÒJCÌ]Í�æ§U3IKFfL�ÍfËHL]JoÏoâ>ËfL�FfàoÉ[QNËHÉCÍ�Y�ZCIKL]JCL�ÈxÏ�D�ÍXè�QSË�é·D�ÍHËfD�FHJ
Ó�QNIKG"IÒF�ÈPD�JCIKJCÍfÉWÊvQ?ÐRQSÍ�Y�ZCL]ÍHD�J~QSÍ�QNJ�L�ß�&�D�Y�Ë�LSÕ�G"LoTCD�ÊKIKJCÌPA�Ó	ZCL�ÉCÌ]Z�ËHZCD�ÊKD�G7G"ItJWÌ]Í
ÍfD�FHM]D�QNÍ�Õ§LoLxT=ÕdL]F%ÈPL]Ê�QNF?Õ§LNâoD�Í<QSJCT·ÍfL�G"D�L�ËfZCD�F�ËfÉWJCTCFXQ=QNJWIÎG�QNÊKÍqÝWß[L�ËfZ0D�âoÈ[D�FHIÒØ
G"D�JoË�QNÊPT[QNË�Q"Ú('8ÜfÝPÚ()8Ü�QNJWT~FHD�ÍfÉWÊÎËHÍ�LSÕ�ËfFHL]ÈCZoÏ7IÎJoËHD�FXQSY�ËfIKL]JWÍ	G"LoTCD�ÊKIKJCÌ�Ú�å8Ü�ÈPL]IKJoË�L�ÉCË
ËfZ[QSË�ËfZCD�FfL�ÊÎD�LSÕ�ËfZWD�ÊÎDhËfËfDhFfÍ%IKJ=ÊÎDhG"G"IKJCÌ�È[L�ÈCÉCÊ�QNËHIÎL�J>TCÏoJ[QSG"IKY�Í�IKÍ�IKJCÍfIKÌ�JCIÒÔ[YqQNJoË
æ�ßCÉWË¡JWL]Ë�MoIÎYhD�M]D�FHÍXQ]èhA!�yË%QSÊÎÊKLNÐ	Í3ËfL�ÈCIKY�×>L]ÉCË�Q"Y�Z[QSIKJ+*�M]D�Ì�D�ËXQSËfIKL]J Ø�ÊKD�G"G7ItJCÌ�Í%*
Õ§FfL�G Q�G"L]FHD	Õ§ÉWÊÎÊ�ÍHÏoÍfËfDhG,*�M]D�Ì�D�ËXQSËfIKL]J7Ø�ÊKD�G7G"ItJWÌ]ÍEØ�ÈPL]Ê�QNF�Õ§LNâoD�Í%*PA
VoD�M�D�FXQSÊ�G7LoTCD�ÊKÍ�LSÕ�ÊÎDhG"G"IKJCÌ�Í�ÊKIÒÕ§D%QNJCT�ßPD�Z[Q8MoIKL]F�ZPQ8M]D%ßPD�D�J=Y�L]JWÍfËfFHÉCY�ËHD�T�A-�yJ>ËHZCD
ÈCFfDhÍfD�JoË�Ð�L]FH×�Ð�D�Y�L�JCÍfIKTCDhF�FfDhÍfÉCÊKËfÍ	LSÕ�G7LxTWD�ÊKIÎJWÌ%ß[QNÍHD�T�L]J�ËfZWD¡ÍHIKG"ÈCÊKD�ÍHË�LSÕ�ËfZWD�G¶A
Ó	ZCD�G"LoTCD�Ê�ÍfÉCÈWÈ[L�ÍfD�Í�ËfZPQNË�ÊKD�G"G7IKJCÌ]ÍCY8QNJ�ß[D�TCD�ÍHY�FfIKßPD�T�ßxÏ�QNÌ�D]Ý�ÍHD�â�ÝqÊKIÒÕ§D�ÍfË�QNÌ�D�QNJCT
ÊKItÕdD¡ÈPL]ËHD�JoËfI�QNÊyAPÓ	ZCD�Ô[FfÍHË%ËyÐ�L"ÈCFHL]ÈPD�FfËHIÎDhÍ%TCL"JWL]Ë�FfD�àoÉCIKFHD"QNJoÏ�Y�L]G7G"D�JoËfÍ8AoÓ	ZCD�FHD
QNFHD	ËfZCFHD�D�ÊKIÒÕ§D�ÍfËXQSÌ]D�Í�Õ§L�F�ÕdD�G~QSÊÎD�IKJCTCIKMoIKTCÉ[QNÊKÍ�Ø.&�ÉCJCIKL]F8Ý]QNTWÉCÊKË�QNJCT�ÈCFHD�Ì]J[QSJoË�QNTCÉWÊÎËHÍ
QNJCT�ËyÐ�L�LNÕ�ËHZCD�G(ÕdL]F�G~QNÊKD�IKJCTCIKMoIÎTWÉ[QNÊKÍ�Ø/&�ÉCJWIÎL�F�QNJWT~QNTWÉCÊKËqA�Ó	ZCD�ÊÎIÒÕ§D	ÈPL]ËHD�JoËfI�QNÊ�IKÍ
Q3M]QNFfI�QSßCÊKD�Y�Z[QNF�QNY�ËHD�FfI0��IKJCÌ%ËHZCD	ÈCZoÏoÍfIKYqQSÊCÍfË�QNËfD	LSÕ�QSJ/IKJCTWIÎMoIKTCÉ[QSÊyA��yËfÍ�M]QNÊKÉCD�YXZPQNJCÌ�D�Í
Õ§FfL�G1��D�FHL�ÉCÈ�ËfL�L�JCD�IÎJ�M]QSFfIKL]ÉCÍ�ÊKIÒÕ§D�ÈCFHLoY�D�ÍfÍHD�Í�æ�ÍHD�D/ßPD�ÊKLNÐ�è�A
U3ÉCFfIKJCÌ�ËfZWD�IKF�ÊKIÒÕ§D]ÝNÊKD�G7G"IKJCÌNÍEÈ[QNFHËfIKY�IKÈ[QNËHD	IKJ�ËfZCD*Õ§L]ÊKÊKLNÐ	IKJCÌ�ÈCFHLoY�D�ÍfÍHD�Í32WG"LNM�D�G"D�JoË8Ý
Õ§D�D�TWIÎJWÌ[ÝNTCIKÌ�D�ÍfËHIÎL�J�LNÕPÕ§LoLoT�Ý]ÍHDqQNFHY�ZCIKJCÌ�Õ§L�F�Q�ZCL�ÊÎD�ÝNY�L]ÊKÊKIKÍfIKL]JWÍ�Ð	IKËHZ�L]ËfZWD�F�IKJCTWIÎMoIKTCÉoØ
QNÊKÍqÝ�ÈCFHD�Ì]J[QSJCY�ÏoÝCßCIKFHËfZ"LSÕ�ÈPL]ÍHËfD�FHIÎËyÏoÝoÌ]FHLNÐ	ËfZ>QNJWT"TCDqQSËfZ�AWé·D�ÍHZ[QNÊKÊPY�L]JCÍHIKTCD�F�ËHZCD�ÍHD
ÈCFfLoY�DhÍfÍfDhÍ?QSJCT�ËfZCDhIÎF	G7LoTCD�ÊKIKJCÌ%IKJ"G7L]FfD3TCD�Ë�QNIKÊyA
VoDqQSFfY�ZCIKJCÌ3Õ§L]FEÕ§L�FXQSÌ]D]ÝNQNJWIÎG�QNÊKÍ�G"LNM�D�Ð	IÎËHZ<Q*Ô[âoD�T�ÍfÈPD�D�TEAoÓ	ZCD�TWIÎFHD�Y�ËHIÎL�J�LNÕ[G7LNM]D�Ø
G"D�JoË�IKJ¸D8QNY�Z�ËfIKG7D"ÍfËHD�È IÎÍ�Y�ZCL�ÍfD�J D�àoÉCIKÈCFHL]ß[QSßCÊKÏxA4�dÕ%TCÉCFHIKJCÌ Q=ËfIKG"D7ÍfËHD�È ËHZCD



ËfF�Q�&�D�Y�ËHL]FHÏ�LNÕ�G7LNM]D�G7D�JoË�Y�FHL]ÍHÍfD�Í�Q�ß[L�FfTCDhF	LNÕ�ËfZWD¡YhL]G"ÈWÉCËXQSËfIKL]J[QSÊoFfD�Ì�IÎL�J�ÝoËfZWD�IKJoØ
TCIKMoIÎTWÉ[QNÊ *]FHD 
[D�YhËfÍ%*�Õ§FHL]G ËHZCD	ßPL]FfTWD�F�ËHL�ËfZCD3TCIKFfD�Y�ËHIKL]J�Ð	ZCIKY�Z/IKÍ�Y�ZCL�ÍfD�J�DhàxÉWIÎÈWFfL]ß�Ø
QNßCÊKÏoA�é�ZCDhJ ÕdD�D�TCIKJCÌ=ËfIKG"D7D�âoÈCIKFfD�Í8Ý�QSJ IKJCTCIKMoIKTCÉ[QNÊ�G"LNM]DhÍ/ß[QSY�×·ËfL=ËfZCD�ZCL�ÊÎD�Ý�ItÕ
ZCD%L�F�ÍfZWD%Z[QNÍ3Ì]L�Ë�L]JWD]ÝCÉCÍHIKJCÌ"ËHZCD%ÍfZWL]FfËHD�ÍfË�FfL]ÉWËfD�Õ§L�F�TCIKÌ�D�ÍfËHIÎL�J>QNJCT>FHD�Ê�QNâCQNËHIKL]J�A
U3ÉCFfIKJCÌ�ËfZCIKÍ	TCIKÌ�D�ÍfËHIÎL�J"ËHIÎG7D�ËHZCD�IÎJWTCIKMxIKTCÉPQNÊPTCLoD�Í�JCL�Ë	ÊKDqQ8M]D3ËfZCD%ZWL]ÊKD]A
é�ZCD�J0G"LNMoIKJCÌ>TCÉWFfIKJCÌ Õ§D�D�TCIKJCÌ QSJ IKJCTCIKMoIKTCÉ[QSÊ�Y�L�ÊKÊÎIKTCDhÍ/Ð	IKËfZ¹L�ËfZCD�F�IKJCTWIÎMoIKTCÉ[QSÊKÍ
LNÕ�ËHZCD�È[L�ÈCÉCÊ�QNËHIÎL�J�A[V�ÉCY�ZêQ�G"D�D�ËHIKJCÌ"Ë�QN×]DhÍ¡ÈWÊvQSY�D�DqQNY�Z=ËfIKG"D�Ð	ZCD�J·ËyÐ�L"L�F�G7L]FfD
IKJCTCIKMoIÎTWÉ[QNÊKÍ�QNÈWÈ[DqQSF/QNË�ËHZCD�ÍXQSG"D�ÍfIKJCÌ]ÊKD�ÍfIKËfD>æ°ËfZCD�Ð	ZWL]ÊKD/YhL]G"ÈWÉCËXQSËfIKL]J[QSÊ�FHD�Ì]IKL]J
IKÍ�TCIKMxIKTCDhT¸IKJoËfL=ÍfÉWYXZ ÍfIKËfD�Í�è�A�Ó	Ð�L·IÎJWTCIKMxIKTCÉPQNÊKÍ<QSFfD�ÍfDhÊÎDhY�ËfD�T ÕdFfL]G ËfZCD¶QSG"L�ÉCJoË
IKJ·Y�L]ÊKÊKIKÍfIKL]J�Ý�ËfZCD7FfD�ÍHË�FfÉCJ¹Q8ÐRQ8ÏoA�Ó	ZCD7ÊÎIÒÕ§D�ÈPL]ËHD�JoËfI�QNÊKÍ%LSÕ�ß[L�ËfZ0È[QNFHËfIKY�IKÈ[QNJoËHÍ/TCD¦Ø
Y�FfD8QNÍfD"Q�Õ§ËfDhF¡YhL]ÊKÊKIÎÍHIKL]J>QNË%Q�M]QSÊKÉCD%Ð	ZCIKY�Z¶TWD�È[DhJCTCÍ%L�J¶ËHZCD�IKF�ÊÎIÒÕ§D�ÍfËXQSÌ]D�Í8A-�yJ=L]ËfZWD�F
Ð�L�FfTCÍ%QSJ¶IKJoËfD�F�QNY�ËHIKL]J=G~QNËHFfIKâ�LNÕ�TWIÎG7D�JCÍHIÎL�J+�Nâ��7IKÍ�ÍfD�Ë8A�ã*Õ§ËfD�F�Y�L]ÊKÊKIKÍfIKL]J�ËfZWD�ÊÎIÒÕ§D
È[L�ËfD�JoËHIvQSÊ[LSÕ�ËfZCD�È[QSFfËHIÎYhIÎÈPQNJoËfÍ�FfD�ÍHËfL�FfD�Í3ËfIKÊKÊ[ËHZCD�JCDhâxË	YhL]ÊKÊKIÎÍHIKL]J�A �dÕ�ÍHÉCY�Z>Q%Y�L�ÊKÊÎIKÍHIÎL�J
LoY�Y�ÉCFHÍ	IÎJ�ËHZCD�ÍfÈCFHIKJCÌ%L]F�IKJ�ËfZCD�ÍHÉCG"G7D�F	æ�IyA D]A]IKJ"Q�FfD�ÈWFfLoTCÉCY�ËHIKL]J"ÍHDqQNÍHL]J[è	QSJCT"ËHZCD
È[QNFHËfIKY�IKÈ[QSJxËHÍ%QNFfD7LNÕ	TCIÒÑjDhFfD�JoË�ÍfD�â�ÝEËfZCD�Õ§D�G~QSÊKD%IKJCTCIKMoIÎTWÉ[QNÊ�Ð	IKËfZ=ÍfL�G"D�ÈCFHL]ß[QSßCIKÊtØ
IKËyÏ~ßPD�Y�L�G"D�Í�ÈCFfD�Ì�J[QNJoË8A�ã*Õ§ËfD�F�ËfZCD"QSÍfÍfIKÌ�JCD�T·ËfIKG7D/Q7È[L�ÍfËfDhFfIKËyÏêQSÈCÈPDqQNFHÍ/QNJCT·ËHZCD
G"L�ËfZCD�F � Í�ÊKIÒÕ§D/ÈPL]ËHD�JoËfI�QNÊ�TCD�Y�FHDqQNÍHD�Í~QSË¡ÍHL]G7D/Ì�IÎM�D�J=M]QNÊKÉCD]A�V�D�â¶LSÕRD8QNY�Z·LNÑ�ÍfÈCFHIKJCÌ
IKÍ	YXZWL]ÍfDhJ>D�àoÉCIKÈCFfL�ß[QNßWÊÎÏoAoÓ	ZCD%LSÑjÍHÈCFfIKJCÌ�TWLxDhÍ�JCL�Ë	ÊÎD8Q8M]D%ËHZCD%ZCL�ÊÎD3Õ§L�F	ÍfL�G"D�ËHIKG"D]A
Ó	ZCD	LNÑ�ÍfÈWFfIKJCÌ�QNY�àoÉCIKFfD�QNJ�IKJCIKËfI�QSÊxM]QSÊKÉCD	LNÕ�ËHZCD�ÊKIÒÕ§D�È[L�ËfD�JoËfI�QSÊ[Ð	ZCIKY�Z�Ì]FHLNÐ	Í�TWÉCFfIKJCÌ
ËfZCD�Ì�IÎM�D�J"ËHIKG"D�IÒÕ�Y�L]ÊKÊKIKÍfIKL]JCÍ�Ð	IKËfZ7L]ËfZWD�F�IKJCTCIKMoIKTCÉ[QSÊÎÍ�TCL�JCL]Ë�LoY�Y�ÉCF8A
�CFHL]G ËfZCD*Ô[FfÍHË�IKJCTCDhÈ[D�JWTCD�JoË�Õ§D�D�TWIÎJWÌ[ÝoQNJ�IKJCTCIKMoIKTCÉ[QNÊoÍHDqQNFHYXZWD�Í�Õ§L]F�Q3Õ§FfDhD�ZCL�ÊÎD�QNJCT
ZCD�L]F�ÍfZWD"LoY�Y�ÉCÈWIÎDhÍ�IÎË�L]JCY�D�Õ§L]ÉWJCT�AEÓ	ZCD"ÈCFHD�ÍfDhJCY�D>LSÕRËHZCD�ZCL]ÊKD"QNJWT·FfDqQSYXZWIÎJWÌêQ
Y�D�FHËXQNIKJ>QNÌ�D%QNFfD�ËyÐ�L�Y�L]JWTCIKËfIKL]JCÍ�LNÕ�ËfF�QNJCÍHIÎËHIKL]J7Õ§FfL�G &�ÉCJWIÎL�F�ÍHËXQSÌ]D�ËfL"QSTCÉCÊKËqA
Ó	ZCD	TCDqQSËfZ7LNÕ�QNJ�IKJCTCIKMoIKTCÉ[QNÊoLoY�Y�ÉWFfÍ	IKJ/ËHZCFfDhD¡Y8QNÍfDhÍ32�Ûqè©ItÕ�QNJ�IKJCTWIÎMoIKTCÉ[QSÊoZ[QNÍ�YhL]G"D
LNÕRQSÌ]D�ÊKIKG"IKË��CÞ�è3ItÕ	M]QNÊKÉCD�LNÕ	ZCIKÍ�L]F%ZWD�F%ÊKIÒÕ§D%ÈPL]ËfDhJxËHI�QNÊ�ßPD�YqQSG"D ��D�FHL>L]F�JCD�ÌxQSËfIKM]D
QNJCT>å�è�ItÕ�Q�Õ§DhG~QNÊKD	Z[QSÍ�ßCFHL]ÉCÌ�ZoË	ËfZCD%ËHZCIKFfT>ÈPL]ÍHËfD�FHIKËyÏxA ��D�ÍHIKTCD�Í�TCÉCFHIÎJWÌ�DqQNY�Z>ËHIÎG7D
ÍfËHD�È�ËfZCDhFfD�IKÍ�Q3ÈCFfL�ß[QNßCIKÊKIKËyÏ%LNÕ�TCD�ÍHËfFHÉCY�ËfIKL�J"LNÕ�QNJ�IKJCTWIÎMoIKTCÉ[QSÊoTCÉCD	ËfL�ÍfD�M�D�FXQSÊ�L]ËfZWD�F
FfDqQSÍfL�JCÍqA �yJ>QNÊKÊ�ËfZWD�ÍfD�YqQNÍHD�Í�ËfZCD�ZCL]ÊKD%LoY�Y�ÉWÈCIKD�T>ßoÏ�ËfZCD%ÊKL�ÍfË	IKJCTCIKMoIKTCÉ[QNÊyÝ�ß[DhY�L]G7D�Í
Õ§FfDhD]A
ã�Y�YhL]FfTWIÎJWÌ¡ËHL%D�âoÈPD�FfIKG"DhJxË�QNÊoT[QSËXQ�Ú('8ÜfÝKÚ )�Ü�QSË�ËHZCD	Ó�QNIKG�ÏoF�È[DhJCIKJCÍfÉCÊ�QWÝ]Q3Ï]DqQSF�YqQNJ�ßPD
TCIKMoIÎTWD�T"IKJoËfL�ËyÐ�L�ÈPD�FfIKLoTCÍqAPÓ	ZCD�FHD�ÈCFfLoTCÉWY�ËfIKL]J È[D�FHIKLxT�D�âoËHD�JCTCÍ*Õ§FfL�G,�CDhßCFfÉ[QSFfÏoÝ�Û
ËfIKÊKÊ�ã3ÉCÌ]ÉCÍHËqÝ�åCÛ�A[U3ÉCFHIÎJWÌ"ËfZWD/L�ËfZCD�F�È[QSFfË3LNÕ�ËHZCD/Ï�DqQNF3IKJCTCIKMoIÎTWÉ[QNÊKÍ	Y�L�ÊÎÊKIKTCIKJCÌ�Ð	IKËfZ
DqQNY�Z�L]ËHZCD�F	TCÉWFfIKJCÌ�Õ§D�DhTCIKJCÌ�Ì]F�QNTCÉ[QSÊKÊÎÏ�FfDhTCÉCY�D�ËfZCDhIÎF	ÊKIÒÕ§D3È[L�ËfD�JoËfI�QSÊÙA
é�IKËfZCIKJ�ËHZCD3Õ§FXQSG"D�Ð�L]FH×%LNÕ�ËfZCD�ÈCFHD�ÍfD�JoË3FfD�ÍHDqQNFHYXZ TCD�ËXQSIKÊÎDhT"G"LoTCDhÊÎIKJCÌ�LNÕ�Q�M]D�Ì�D�ËXQ�Ø
ËfIKL]J TCIKÍfËfFHIKßCÉCËfIKL�J�ÝPIÎËHÍ%Y�L�JCÍfÉCG7ÈCËfIKL�J¶QNJCT=FfDhÈCFfLoTCÉCYhËfIKL]J·Ð	QNÍ�JCL�Ë¡G�QNTCD�A/�yJWÍfËfD8QNT
IKË�ÐRQSÍ�QNÍHÍfÉCG7D�T�ËfZ[QSË�Õ§LoLoT�FfD�ÍHL]ÉCFHY�D�Í�Ð�DhFfD�D�JCL�ÉCÌ]Z7ËfL�Õ§D�DhT"ËfZWD¡ÈPL]ÈWÉCÊ�QNËfIKL�J�ÉCJoËfIKÊ
IKËfÍ%ÍHI��hD"TCLoD�Í�JCL�Ë%D�âoY�D�DhT¸ËHZCD�Ì]IKM]DhJ·G~QNâoIKG"QNÊEM]QNÊKÉCD�Ð	ZCIKY�Z·TCD�ÈPD�JCTWÍ�L]J¸Q ÍfDqQ�Ø
ÍfL�J�A�é�ZCDhJ¶ËHZCIKÍ%Z[QNÈWÈ[D�JWÍ<Q7ÍfË�QNFHM]QNËfIKL�J¶ßPD�Ì]IKJCÍ8A�U3ÉCFfIKJCÌ�ËHZCD�ÍfË�QNFfM]QSËfIKL]J=ËfZWD�ÊÎIÒÕ§D
È[L�ËfD�JoËHIvQSÊ	LNÕ%DqQSYXZ IÎJWTCIKMxIKTCÉPQNÊ�TCD�Y�FHDqQNÍHD�Í¶QNË�ËHZCD>D�JWT¸LSÕ%DqQNY�Z�ËHIÎG7D"ÍHËfD�È�A�é�IKJoØ
ËfD�F	ÍHËXQSFfM]QNËHIKL]J�ÍfËHL]ÈCÍ3Ð	ZCD�J�ËfZCD�È[L�ÈCÉCÊ�QNËHIÎL�J"ÍHI��hD%TCD�Y�FHDqQNÍHD�Í�ËfL"Q�Ì�IÎM�D�J�G"IKJCIKG�ÉCG
M]QNÊKÉCD]A
Ö�D�Ë � Í�TCD�ÍHY�FfIKßPD/JWLNÐ Q�ÈCFfLoY�D�TWÉCFfD�LSÕ©ÍHËXQSËfIKÍfËHIÎY8QNÊ�DhâxÈPD�FHIÎG7D�JoËqAWã�JCIKG~QSÊKÍ�YqQSJ>G"LNM�D
ËfZCFHL]ÉCÌ�Z�ËfZCD3Ð	ZCL]ÊKD3Y�L]G7ÈCÉCËXQSËfIKL]JPQNÊoFfD�Ì�IKL]J�ßCÉCË�YqQSJ"Ì]DhË�ZCL�ÊKD�Í�L]JWÊÎÏ�IKJ�ÍfL�G"D	ÍfËHFfIKÈ
È[QNFHË�LNÕ�IKË8A]ã	Ë�ËHZCD�IKJCIKËHIvQSÊCG"L�G"D�JoË�ËHZCD�ÍfËfFHIKÈ�IÎÍ�Ô[ÊKÊKD�T�ßoÏ/ZWL]ÊKD�Í�QSY�Y�L]FHTCIKJCÌ�ËfL%ÍHL]G"D



FXQSJCTCL]G(ÈCFHLoY�D�TCÉCFHD]APã�JCL�ËfZCDhF�FXQSJCTCL�G ÈCFfLoY�DhTCÉCFfD�IÎÍ	ÉWÍfD�T7Õ§L�F�ÈCFHD�ÍfYhFfIKßCIKJCÌ"QNË	ËHZCD
IKJCIKËfI�QNÊoG"L�G"D�JoË�ßPL]ËHZ�È[L�ÍfIKËfIKL]JWÍ�LNÕ�IKJCTCIKMoIKTCÉ[QSÊÎÍ�QNJCT�L�ËfZCDhF�È[QSFXQSG"D�ËHD�FfÍ�TWD�ÍfY�FHIKßCIKJCÌ
ËfZCDhIÎF	ÈWFfL]ÈPD�FHËfIKD�Í%QNJCT Y�L]JCTWIÎËHIKL]JCÍ%æ°ã�Í�ÍHZCLNÐ FfDhÍfÉCÊKËfÍ3L]ßCË�QNIKJCD�TEÝCËfZWD�ÍfD�IKJCIKËfI�QNÊ�T[QSËXQ
IKJ 
[ÉCD�JWY�D%Q�È[L�ÈCÉCÊ�QNËHIÎL�J"TCÏoJ[QSG"IKY�Í�L�JCÊKÏ�ËfIKÊKÊ�ËfZCD?Ô[FfÍHË	TCD�ÈCFHD�ÍfÍHIÎL�J[è�A
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È[L�ÈCÉCÊ�QNËHIKL]J¹ÍfI0��D=Ð	ZCIKY�Z IKÍ"ËyÏoÈCIKYqQSÊ3Õ§L]F7ÊÎDhG"G"IKJCÌ�Í/IKJ�Ð�D�ÍHËfD�FHJ Ó©QSIKG"IKFqAEÓ�ÏoÈCIKYqQSÊ
TCD�ÈPD�JCTCDhJCY�D�LNÕ�ËfZCD3È[L�ÈCÉCÊ�QNËHIKL]J%L�J�ËfIKG"D�IKÍ�ÍHZCLNÐ	J�L]J �EIKÌ[AWÛ]ANÓ	ZCD	ÊKIKG"IKËHIÎJWÌ	M]QNÊKÉCD�Í
LNÕ�ËfZCD3È[L�ÈCÉCÊ�QNËHIKL]J�ÍfI0��D¡QSFfD3ÍfZCLNÐ	J�ßoÏ�ËfZCD3ZCL]FHI��hL]JoËXQSÊCÍfËHFXQNIKÌ�ZxË�ÊÎIKJCDhÍqA�ã�Ì]FHLNÐ	ËfZ�LNÕ
ËfZCD	ÈPL]ÈWÉCÊ�QNËfIKL�J/ÍHI��hD	ß[D�ËyÐ�D�D�J�ÈPL]IKJoËfÍ�Û	QSJCT"ÞCÝ]å�QNJCT�ç[Ý ��QNJCT '�IKÍ�Q�Y�L�JCÍfDhàxÉWD�JCY�D
LNÕ�ßCIKFfËfZ�LSÕ©JWD�Ð G7D�G�ßPD�FfÍ�LNÕ�ËfZWD¡ÈPL]ÈWÉCÊ�QNËfIKL�J"TCÉCFHIKJCÌ�ËfZCD�FfD�ÈCFHLoTCÉCY�ËHIÎL�J>ÍfD8QNÍfL�JCÍqÝ
QNJCT0TCD�Y�FHDqQNÍHD¶LSÕ¡ËHZCD�È[L�ÈCÉCÊ�QNËHIÎL�J ÍHI��hD~ßPD�ËyÐ�D�D�J�ÈPL]IKJoËfÍ"Þ=QNJWT åWÝ�çêQSJCT �>IKÍ"Q
Y�L]JWÍfD�àoÉCD�JWY�D>LNÕ¡Q FfDhTCÉCY�ËHIÎL�J LSÕ¡ËfZWD"ÊKIÒÕ§D�È[L�ËfD�JoËHIvQSÊ	TCÉCFHIÎJWÌ>ËfZCD�Ð	IKJoËfD�F�ÍfD8QNÍfL�JCÍqA
VoZ[QSFfÈ=TCD�Y�FHDqQNÍHIÎJWÌ¶LSÕRËHZCD"ÈPL]ÈCÉWÊvQSËfIKL]J ÍfI0��D"ßPD�Õ§L�FfD�ÈPL]IKJoË"Û�QNJCT Q�Õ§ËfDhF%È[L�IKJxË '�IKÍ
Q�FfD�ÍHÉCÊKË�LNÕ�QNJCIKG�QNÊPTCDqQNËHZCÍ�TCÉCFHIÎJWÌ�ÍfËXQSFfM]QSËfIKL]JCÍ8A-��D�FfË�QNIKJCÊKÏxÝ�ÕdL]F�L�ËfZCDhF�ÍfDhËfÍ�LNÕ�ËHZCD
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